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ɸʥʥʦʪʘʮʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 30ï40% ʣʶʜʝʡ ʚ ʤʠʨʦʚʦʡ ʧʦʧʫʣʷʮʠʷ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʘ ʢ 

ʧʳʣʴʮʝ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʦʙʦʩʪʨʷʝʪʩʷ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʚ ʩʚʷʟʠ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. ʇʦʣʳʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʘʣʣʝʨʛʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʘʣʣʝʨʛʠʷ ʢ ʥʝʡ ð ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. ʈʦʣʴ ʧʳʣʴʮʳ 

ʤʘʨʝʚʳʭ ʚ ʵʪʠʦʣʦʛʠʠ ʧʦʣʣʠʥʦʟʦʚ ʦʙʳʯʥʦ ʚ ʪʘʥʜʝʤʝ ʩ ʧʳʣʴʮʦʡ ʧʦʣʳʥʠ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʈʦʩʩʠʠ, 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʝ, ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ, ʘ ʝʝ ʧʳʣʴʮʘ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ 

ʛʣʦʙʘʣʴʥʳʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. ʇʳʣʴʮʘ ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʧʝ ʤʠʨʦʚʳʭ 

ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʢʘʢ ʚʝʜʫʱʠʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʠ ʦʮʝʥʢʝ ʠʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʚʢʣʘʜʘ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ ʠʟʫʯʝʥʥʦʡ 

ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʥʝ ʚʳʷʚʠʣʘ ʚʳʨʘʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʢʫʣʴʧʪʫʨʳ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʪʦʣʝʨʘʥʪʥʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʋ ʧʳʣʴʮʳ ʩʝʤʝʡʩʪʚʘ ʤʘʨʝʚʳʭ ʙʳʣʘ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʘʟʥʘʷ ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʩʢʫʣʴʧʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ 

ʩʚʷʟʠ ʩ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʉʪʨʘʪʝʛʠʷ ʚ 

ʟʘʛʨʷʟʥʝʥʠʠ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʧʨʦʯʥʦʡ, 

ʰʠʧʦʚʘʪʦʡ ʵʢʟʠʥʝ ʠ ʣʠʧʦʬʠʣʴʥʦʩʪʠ, ʧʳʣʴʮʘ ʩʦʨʥʷʢʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʚʩʝʭ ʚʠʜʦʚ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠʣʠ ʪʚʝʨʜʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ɺ ʮʝʣʦʤ ʵʪʦ ʥʘʢʦʧʣʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠʣʠ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ  ʧʳʣʴʮʳ. ʄʥʦʛʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʛʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʘʢʪʝʨʠʠ ʠ ʩʧʦʨʳ ʛʨʠʙʦʚ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʦʙʦʣʦʯʢʠ ʧʳʣʴʮʳ ʠ ʫʩʠʣʠʚʘʪʴ ʪʷʞʝʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ 

ʧʦʣʣʠʥʦʟʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʠ. 

 

Abstract. It is known that 30ï40% of people in the world population are sensitized to pollen. 

This phenomenon is exacerbated in contaminated and urbanized areas. Wormwood is one of the 

main herbaceous allergenic plants, and its pollen is among the ten global aeroallergens. An allergy 

to it is a common phenomenon on a global scale. The role of pollen the etiology of pollinosis is 

usually in tandem with wormwood pollen established in Russia, Central Asia and Kazakhstan, 

Europe and America. The purpose of this article was to develop a pollen strategy for wormwood 

and pollen as the leading aeroallergen and assessment of their standardized contribution to 

the aerobiological situation. The SEM images of the studied pollen of wormwood do not show 

pronounced changes in the structure and sculpture, since it is tolerant to the effects of pollutants. 
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Different types of deformation and modification of sculptural elements were revealed in pollen 

from the haze family, since their pollen selectively reacts to various pollutants. The strategy for 

pollen from wormwood and haze pollen is that, due to its strong, prickly exine, and   lipophilicity, 

weed pollen is a very good biological accumulator of all types of gaseous or solid pollutants. In 

general, this accumulation depends on the physicochemical processes at the surface or cytoplasmic 

level, independent of the physiological state of pollen. Many biological agents, such as bacterial and 

fungal spores, can accumulate on the surface layer of the pollen shell and be used for bioindication. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ, ʧʦʣʣʠʥʦʟʳ, ʩʧʦʨʳ ʛʨʠʙʦʚ, 

ʙʘʢʪʝʨʠʠ, ʩʦʨʥʳʝ ʪʨʘʚʳ,  ʙʠʦʤʦʥʠʪʦʨʠʥʛ. 
 

Keywords: air pollution, plant pollen, pollinosis, fungal spores, bacteria, weeds, hay fever, 

biomonitoring. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ 30ï40% ʣʶʜʝʡ ʚ ʤʠʨʦʚʦʡ ʧʦʧʫʣʷʮʠʷ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʘ ʢ ʧʳʣʴʮʝ [1].  

ʕʪʦ ʷʚʣʝʥʠʝ ʦʙʦʩʪʨʷʝʪʩʷ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʘ [2ï5]. ʇʦʣʳʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʘʣʣʝʨʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ 

ʘʣʣʝʨʛʠʷ ʢ ʥʝʡ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ [6ï10]. ɺ ʮʝʣʦʤ 10ï14% 

ʙʦʣʴʥʳʭ ʚ ɽʚʨʦʧʝ ʩʪʨʘʜʘʶʪ ʧʦʣʣʠʥʦʟʦʤ, ʚʳʟʚʘʥʥʳʤ ʧʦʣʳʥʴʶ [11]. ʈʦʣʴ ʧʳʣʴʮʳ ʤʘʨʝʚʳʭ, 

ʦʩʦʙʝʥʥʦ ʚ ʪʘʥʜʝʤʝ ʩ ʧʳʣʴʮʦʡ ʧʦʣʳʥʠ ʚ ʵʪʠʦʣʦʛʠʠ ʧʦʣʣʠʥʦʟʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʈʦʩʩʠʠ, 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʝ, ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ [6ï8]. ʇʳʣʴʮʘ ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ  ʚʭʦʜʷʪ 

ʚ ʜʝʩʷʪʢʫ ʤʠʨʦʚʳʭ ʛʣʦʙʘʣʴʥʳʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ [10]. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʧʦʣʣʠʥʦʟʳ ʷʚʣʷʝʪʩʷ  

ʠʟʤʝʥʝʥʠʝ ʘʣʣʝʨʛʝʥʥʦʩʪʠ ʧʳʣʴʮʳ. ɿʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʫʭʘ ʤʦʛʫʪ ʧʨʷʤʦ  ʚʣʠʷʪʴ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʠʤ ʚʘʨʴʠʨʫʝʪ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʘʩʪʝʥʠʡ. ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʠʟʤʝʥʷʪʴ ʚ ʧʳʣʴʮʝ: ʘ) ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʬʫʥʢʮʠʠ: ʩʥʠʞʝʥʠʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʨʘʩʪʘʥʠʷ; ʙ) ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʢʟʠʥʳ ʧʳʣʴʮʳ; ʚ) ʘʣʣʝʨʛʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʦʢʘʟʳʚʘʪʴ ʘʜʲʶʚʘʥʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʧʦʚʳʰʘʶʱʝʝ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ [12ï13]. ɺ ʟʘʛʨʷʟʥʝʥʥʦʡ 

ʧʳʣʴʮʝ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çpolluenè, ʠʟ-ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʠ 

ʧʳʣʴʮʦʡ, ʧʨʦʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ ʵʢʟʠʥʳ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ 

ʧʳʣʴʮʝʚʳʭ ʯʘʩʪʠʮ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʘʣʣʝʨʛʝʥʘʤʠ. ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʙʦʣʝʝ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ 

ʧʨʦʥʠʢʘʶʪ ʛʣʫʙʞʝ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʚʦʟʨʘʩʪʘʝʪ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ ʘʣʣʝʨʛʝʥʦʚ.  

ʄʥʦʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʛʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʙʘʢʪʝʨʠʠ ʠ ʩʧʦʨʳ ʛʨʠʙʦʚ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʦʙʦʣʦʯʢʠ ʧʳʣʴʮʳ ʠ ʫʩʠʣʠʚʘʪʴ ʪʷʞʝʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʩʠʤʧʪʦʤʦʚ ʧʦʣʣʠʥʦʟʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʠ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʳʣʴʮʳ 

ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʢʘʢ ʚʝʜʫʱʠʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʠ ʦʮʝʥʢʝ ʠʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʢʣʘʜʘ ʚ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʘʷ ʠ ʘʥʦʤʘʣʴʥʘʷ ʧʳʣʴʮʘ 3 ʚʠʜʦʚ (ʧʦʣʳʥʠ 

ʛʦʨʴʢʦʡ, ʙʘʩʩʠʠ (ʢʦʭʠʠ) ʚʝʥʠʯʥʦʡ, ʣʝʙʝʜʳ ʢʦʧʴʝʣʠʩʪʥʦʡ). ɺ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʮʦʚ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʨʥʳʝ ʪʨʘʚʳ ʩʝʤʝʡʩʪʚʘ ʘʩʪʨʦʚʳʭ ʠ ʤʘʨʝʚʳʭ, ʨʘʩʪʫʱʠʝ  ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʟʦʥʘʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦ-, ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʛʦʨʴʷ ʂʳʨʛʳʟʩʪʘʥʘ. ʇʳʣʴʮʘ ʙʳʣʘ ʩʦʙʨʘʥʘ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʦʮʚʝʪʠʡ ʚʦ ʚʨʝʤʷ  ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ (ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʘʷ ʟʦʥʘ) ʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ. 

ʄʝʪʦʜʳ: 1) ʩʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ (ʉʕʄ) ð Hitachi-Sï405A; 

2) ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ (ɺʕɾʍ) ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʘʣʣʝʨʛʝʥʦʚ ʦʪ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʤʝʩʝʡ. ʋʯʠʪʳʚʘʷ ʵʪʠ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʵʢʩʪʨʘʢʪʦʚ 10 ʚʠʜʦʚ 

ʘʣʣʝʨʛʝʥʥʦʡ ʧʳʣʴʮʳ ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʡʦʥʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʙʝʥʟʧʠʨʝʥʦʤ ʠ SO2. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʦʧʨʝʜʝʣʠʣʠ ʠ  ʦʙʦʟʥʘʯʠʣʠ 

ʦʙʱʠʝ ʧʠʢʠ, ʘ ʟʘʪʝʤ ʦʮʝʥʠʣʠ ʩʪʝʧʝʥʴ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʠ.  

ɸʥʘʣʠʟ ʵʢʩʪʨʘʢʪʦʚ ʧʳʣʴʮʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ çʄʠʣʠʭʨʦʤè ʩ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɸ. ɸ. ɹʦʥʝʮʢʦʛʦ. ʋʩʣʦʚʠʷ 

ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʫʱʝʩʪʚʣʝʥʘ ʪʘʤ ʞʝ. 

ʆʙʨʘʙʦʪʢʘ ʧʳʣʴʮʳ. 20,0 ʤʛ ʥʘʪʠʚʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʧʳʣʴʮʳ ʧʦʤʝʩʪʠʣʠ ʚ ʧʨʦʙʠʨʢʫ, ʩʦʜʝʨʞʘʱʫʶ 500 ʤʛ 0,1 ʄ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʠ 

ʘʮʝʪʦʥʠʪʨʠʣ. ɿʘʪʝʤ ʧʨʦʙʠʨʢʠ ʚʩʪʨʷʭʠʚʘʣʠ 15 ʤʠʥ. ʇʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ (1000 ʦʙ/ʤʠʥ) 

ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ ʥʘʜʦʩʘʜʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʧʨʦʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʝ ʫʣʴʪʨʘʬʠʣʴʪʨʳ 

Sinpore, ʏʝʭʦʩʣʦʚʘʢʠʷ (ʜʠʘʤʝʪʨ ʧʦʨ ð 0,2 ʤʢʤ), ʘ 5,0 ʤʢʣ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʵʢʩʪʨʘʢʪʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ  ʩʦʙʣʶʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 

1) ʧʳʣʴʮʘ ʙʳʣʘ ʩʦʙʨʘʥʘ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʛʦʜʫ, ʥʦ ʚ ʨʘʟʥʳʭ ʧʫʥʢʪʘʭ; 2) ʵʢʩʪʨʘʢʪʳ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʧʦ ʝʜʠʥʦʡ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ; 3) ʘʥʘʣʠʟʠʨʦʚʘʣʦʩʴ ʦʜʠʥʘʢʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʘʢʪʘ ʚ ʦʜʥʦʪʠʧʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʧʦʣʳʥʠ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʘʵʨʦʘʣʣʝʨʛʝʥʘʤʠ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʣʣʝʨʛʝʥʥʳʭ ʙʝʣʢʦʚ ʚ ʥʝʡ ʨʝʛʫʣʠʨʫʝʪʩʷ ʢʘʢ ʛʝʥʘʤʠ, ʪʘʢ ʠ ʚʣʠʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʜʘʞʝ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʝ ʪʘʢʩʦʥʳ ʨʘʩʪʝʥʠʡ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴ ʧʳʣʴʮʫ 

ʩ ʦʪʯʝʪʣʠʚʦ ʨʘʟʣʠʯʘʶʱʠʤʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʘʣʣʝʨʛʝʥʦʚ.  

ʕʪʘʣʦʥʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Artemisia absinthium L. (ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ) 3-ʙʦʨʦʟʜʥʦ-

ʦʨʦʚʳʝ (ʧʦʨʦʚʳʝ), ʩʬʝʨʦʠʜʘʣʴʥʳʝ, ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 22,0ï26,0 ʤʢʤ, ʧʦʣʷʨʥʘʷ ʦʩʴ 

22,0ï25,0 ʤʢʤ. ɸʧʦʢʦʣʴʧʠʫʤ 8,0 ʤʢʤ. ɹʦʨʦʟʜʳ ʜʣʠʥʥʳʝ, 1,5ï2,0 ʤʢʤ ʰʠʨʠʥʦʡ, ʩʫʞʝʥʥʳʝ ʢ 

ʧʦʣʶʩʘʤ, ʤʝʤʙʨʘʥʘ ʙʦʨʦʟʜ ʰʠʧʦʚʘʪʘʷ. ʇʦʨʳ ʦʢʨʫʛʣʳʝ, 2,8ï3,0 ʤʢʤ. ʂʦʥʪʫʨ ʟʝʨʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʦʚʥʳʡ. ʕʢʟʠʥʘ ʜʚʫʩʣʦʡʥʘʷ 2,0ï2,6 ʤʢʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʤʝʣʢʦ ʰʠʧʦʚʘʪʦ-

ʙʫʛʦʨʯʘʪʘʷ, ʜʠʘʤʝʪʨ ʩʣʘʙʦ ʟʘʦʩʪʨʝʥʥʳʭ ʰʠʧʠʢʦʚ ʫ ʦʩʥʦʚʘʥʠʷ 1,5 ʤʢʤ, ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 1,5ï2,0 ʤʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʘ 1 ʤʢʤ2 1ï2 ʰʠʧʠʢʘ. ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʩʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʵʢʟʠʥʳ ʥʝʨʦʚʥʳʝ ʩ ʤʝʣʢʠʤʠ ʷʤʢʘʤʠ (ʈʠʩʫʥʢʠ 1ï2). 

ʇʨʠ ʙʠʦʤʦʥʠʪʦʨʠʥʛʝ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʩ ʧʦʤʦʱʴʶ ʉʕʄ 

ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚʳʨʘʞʝʥʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ,  ʠʩʢʣʶʯʘʷ  ʛ. ʂʘʨʘʢʦʣ ʠ ʧʛʪ. ɸʢ-ʊʶʟ. ɺ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ  ʵʢʟʠʥʳ ʚʳʷʚʣʝʥʳ ʚʳʨʦʩʪʳ ʚ ʦʙʣʘʩʪʠ 

ʙʦʨʦʟʜ, ʤʝʩʪʘʤʠ ʠʟʤʝʥʠʣʩʷ ʩʢʫʣʴʧʪʫʨʥʳʡ ʦʨʥʘʤʝʥʪ: ʚʤʝʩʪʦ ʰʠʧʦʚʘʪʦʛʦ ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦ-ʷʤʯʘʪʳʡ, ʠʟʚʠʣʠʩʪʳʡ. ɺ ʧʨʦʙʘʭ ʵʪʦʡ ʧʳʣʴʮʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʣʠʤʦʨʬʥʳʝ 

ʬʦʨʤʳ (ʈʠʩʫʥʢʠ 3ï4). 
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ʈʠʩʫʥʢʠ 1ï2. ʅʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʝ ʧʳʣʴʮʝʚʦʝ ʟʝʨʥʦ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ: ʚʠʜ ʩ ʧʦʣʶʩʘ  (ʫʚʝʣʠʯʝʥʠʝ 

³5000ï10000). 

 

 

 
 

ʈʠʩʫʥʢʠ  3ï4.  ɺʳʨʦʩʪʳ ʥʘ  ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ (ʫʚʝʣʠʯʝʥʠʝ ³3000ï

7500). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ ʥʝ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ 

ʚʩʣʝʜʩʪʚʠʝ:  

1) ʪʦʣʩʪʦʡ, ʧʨʦʯʥʦʡ ʵʢʟʠʥʳ (2,7ï3,7 ʤʢʤ). ʀʟʫʯʝʥʠʝ ʫʣʴʪʨʘʪʦʥʢʦʛʦ ʩʨʝʟʘ ʧʳʣʴʮʳ 

ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʜʚʫʭʩʣʦʡʥʫʶ ʵʢʟʠʥʫ: ʵʢʪ-, ʵʥʜʵʢʟʠʥʫ ʠ ʠʥʪʠʥʫ; 

2) ʬʦʨʤʳ ʥʝ ʦʢʨʫʛʣʦʡ, ʢʘʢ ʫ ʟʣʘʢʦʚ, ʘ 3-ʙʦʨʦʟʜʥʦ-ʦʨʦʚʦʡ (ʧʦʨʦʚʦʡ). ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ 

ʥʝʝ ʯʝʨʝʟ ʧʨʠʟʤʫ ʛʝʦʤʝʪʨʠʠ, ʪʦ ʦʥʘ ʠʤʝʝʪ ʥʝ ʩʬʝʨʦʠʜʘʣʴʥʳʝ, ʘ ʪʨʝʫʛʦʣʴʥʳʝ ʠʣʠ 

ʜʝʣʴʪʦʚʠʜʥʳʝ ʦʯʝʨʪʘʥʠʷ;  

3) ʥʝʨʦʚʥʦʡ, ʰʠʧʦʚʘʪʦʡ ʵʢʟʠʥʦʡ, ʧʦʤʦʛʘʶʱʝʡ ʚ ʨʘʩʩʝʠʚʘʥʠʠ ʧʳʣʴʮʳ ʚʝʪʨʦʤ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʫʟʦʨʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʠʥʪʨʠʛʦʚʘʣʦ 

ʫʯʝʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ. ʀʭ ʭʘʨʘʢʪʝʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʘʣʠʥʦʣʦʛʘʤʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ; 

4) ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ  

ʘʢʢʫʤʫʣʠʨʫʶʱʠʤ ʚʠʜʘʤ, ʧʦʵʪʦʤʫ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʝʝ ɻ ʢʟʠʥʝ ʥʝ ʚʦʟʥʠʢʘʝʪ,  

ʠʩʢʣʶʯʘʷ ʨʘʡʦʥʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. ʉʪʝʧʝʥʴ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʣʠʰʴ ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʣʠ ʧʦ ʦʮʝʥʢʝ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʭ 

ʤʠʢʨʦʯʘʩʪʠʮ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ.  

ʋʢʘʟʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʘʚʪʦʨʦʚ J. Depciuch et al. ʀʭ ʉʕʄ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʚʳʷʚʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʨʘʟʣʠʯʠʡ ʚ ʬʦʨʤʝ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʧʳʣʴʮʳ 

ʧʦʣʳʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʩʦʙʨʘʥʥʳʭ ʠʟ ʪʨʝʭ ʨʝʛʠʦʥʦʚ ʇʦʣʴʰʠ. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʙʳʣʠ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳ, ʥʝ ʧʦʚʨʝʞʜʝʥʳ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ɽʜʠʥʩʪʚʝʥʥʳʤ 
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ʦʪʣʠʯʠʝʤ ʙʳʣʠ ʚʘʨʠʘʮʠʠ ʚ ʨʘʟʤʝʨʝ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʣʠ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ, ʯʝʤ ʚʳʰʝ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ, ʪʝʤ ʤʝʥʴʰʝ ʙʳʣ ʨʘʟʤʝʨ ʧʳʣʴʮʳ [14ï15]. 

ɺʘʞʥʳʝ ʚ ʘʣʣʝʨʛʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ ʤʘʨʝʚʳʭ-ʘʤʘʨʘʥʪʦʚʳʭ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʯʠʩʣʫ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʧʳʣʴʮʘ 

ʠʟʙʠʨʘʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʉʬʝʨʠʯʝʩʢʠʝ ʧʦ ʛʝʦʤʝʪʨʠʠ ʩ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʦʨʘʤʠ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʥʘʧʦʤʠʥʘʶʪ ʤʷʯ ʜʣʷ ʛʦʣʴʬʘ, ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤ ʩ 

ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ, ʦʙʳʯʥʦ ʥʝ ʚʦʟʥʠʢʘʝʪ.  

ʅʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Bassia scoparia (L.) A. J. Scott (ʙʘʩʩʠʠ ʠʣʠ ʢʦʭʠʠ 

ʚʝʥʠʯʥʦʡ) ʢʨʫʧʥʳʝ ʩʬʝʨʦʠʜʘʣʴʥʳʝ, ʜʠʘʤʝʪʨʦʤ 27,9ï34,1 ʤʢʤ, ʤʥʦʛʦʧʦʨʦʚʳʝ. ʂʦʥʪʫʨ ʟʝʨʥʘ 

ʩʣʘʙʦʚʦʣʥʠʩʪʳʡ. ʇʦʨʳ ʜʠʘʤʝʪʨʦʤ 2,5ï3,4 ʤʢʤ, ʩ ʯʝʪʢʦʡ ʠ ʰʠʨʦʢʦʡ ʦʢʘʥʪʦʚʘʥʥʦʩʪʴʶ. ʏʠʩʣʦ 

ʧʦʨ 71ï84 (90), ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʥʠʤʠ 4,5ï6,3 ʤʢʤ. ʉʢʫʣʴʧʪʫʨʘ ʵʢʟʠʥʳ ʤʝʣʢʦʰʠʧʠʢʦʚʘʷ, 

ʪʦʣʱʠʥʦʡ 2,7ï3,4 ʤʢʤ. ʉʣʦʠ ʵʢʟʠʥʳ ʠ ʧʦʨʦʚʳʝ ʢʘʥʘʣʴʮʳ ʯʘʱʝ ʚʩʝʛʦ ʯʝʪʢʠʝ. ʅʘ ʧʦʨʦʚʳʭ 

ʤʝʤʙʨʘʥʘʭ ʨʘʩʧʦʣʦʞʝʥʦ 10ï12 ʤʠʢʨʦʰʠʧʠʢʦʚ (ʉʕʄ) (ʈʠʩʫʥʢʠ 5ï6). 
 

  
 

ʈʠʩʫʥʢʠ 5ï6. ʅʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʝ ʧʳʣʴʮʝʚʦʝ ʟʝʨʥʦ ʙʘʩʩʠʠ (ʢʦʭʠʠ) ʚʝʥʠʯʥʦʡ  (ʫʚʝʣʠʯʝʥʠʝ 

³3000ï10000). 

 

ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʣʶʩʪʨʠʨʫʶʪ ʥʘʣʠʯʠʝ ʩʧʦʨ ʛʨʠʙʦʚ ʧʝʥʠʮʠʣʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʢʟʠʥʳ ʟʨʝʣʦʡ ʧʳʣʴʮʳ ʠʟ ʨʘʡʦʥʘ ʟʘʚʦʜʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʛ. ɹʠʰʢʝʢ ʠ ʙʠʦʩʪʘʥʮʠʠ ʛ. ʏʦʣʧʦʥ-ɸʪʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʷʚʠʣʠʩʴ ʥʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʠʜʫ ʩʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʨʱʠʥʳ, ʚʳʨʦʩʪʳ ʠ 

ʛʨʝʙʥʠ, ʘ ʪʘʢʞʝ ʤʝʩʪʘʤʠ ʚʦʟʥʠʢʣʠ ʪʨʝʱʠʥʳ. ʇʳʣʴʮʘ ʙʘʩʩʠʠ ʚʝʥʠʯʥʦʡ ʙʫʢʚʘʣʴʥʦ ʦʧʫʪʘʥʘ 

ʛʠʬʘʤʠ, ʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ ʤʥʦʞʝʩʪʚʦʤ ʩʧʦʨ ʧʝʥʠʮʠʣʣʘ (ʈʠʩʫʥʢʠ 7ï8). 
 

  
 

ʈʠʩʫʥʢʠ 7ï8. ʇʳʣʴʮʝʚʳʝ  ʟʝʨʥʘ ʙʘʩʩʠʠ (ʢʦʭʠʠ) ʚʝʥʠʯʥʦʡ ʠʟ ʨʘʡʦʥʘ ʟʘʚʦʜʘ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʛʛ. ɹʠʰʢʝʢ ʠ ʏʦʣʧʦʥ-ɸʪʘ  (ʫʚʝʣʠʯʝʥʠʝ ³2000ï5000). 

 

ʉʕʄ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʦʜʠʬʠʢʘʮʠʠ ʫ ʧʳʣʴʮʳ ʙʘʩʩʠʠ ʚʝʥʠʯʥʦʡ ʠʟ ʛ. ʂʘʨʘʢʦʣ: 
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ʩʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʩʛʣʘʞʝʥʥʳʝ, ʩʦʟʜʘʶʪ 

ʚʧʝʯʘʪʣʝʥʠʝ ʦʧʣʘʚʣʝʥʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʡ ʧʳʣʴʮʳ ʫ ʵʪʦʡ ʧʳʣʴʮʳ 

ʚʘʨʴʠʨʦʚʘʣʘ ʬʦʨʤʘ ʧʦʨ, ʥʘ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚʟʜʫʪʠʷ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʙʫʛʦʨʢʦʚ 

ʠʣʠ ʛʨʝʙʥʝʡ (ʈʠʩʫʥʦʢ 9). 

ʋ ʦʜʥʦʠʤʝʥʥʦʡ ʧʳʣʴʮʳ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʦʥʳ ʧʛʪ. ʂʝʤʠʥ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʢʫʣʴʧʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʘ ʠʤʝʥʥʦ: ʚʤʝʩʪʦ ʤʝʣʢʦʰʠʧʠʢʦʚʦʡ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʢʣʘʜʯʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʷʚʠʣʠʩʴ ʤʦʨʱʠʥʳ, ʪʨʝʱʠʥʳ ʠ ʙʫʛʦʨʢʠ 

(ʈʠʩʫʥʦʢ 10).  

 

  
 

ʈʠʩʫʥʢʠ 9ï10. ʇʳʣʴʮʝʚʦʝ ʟʝʨʥʦ ʙʘʩʩʠʠ (ʢʦʭʠʠ) ʚʝʥʠʯʥʦʡ ʠʟ ʧʛʪ. ʂʝʤʠʥ ʠ ʛ. ʂʘʨʘʢʦʣ  

(ʫʚʝʣʠʯʝʥʠʝ ³ 5000). 

 

ɺ ʦʙʨʘʟʮʘʭ ʧʳʣʴʮʳ ʙʘʩʩʠʠ  ʚʝʥʠʯʥʦʡ ʠʟ ʨʘʡʦʥʘ ʙʠʦʩʪʘʥʮʠʠ ʛ. ʏʦʣʧʦʥ-ɸʪʘ ʚ ʩʨʝʜʥʝʤ ʠʟ 

50 ʟʝʨʝʥ ʜʝʬʦʨʤʠʨʦʚʘʥʳ 15 (30%). ɼʝʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʘʩʠʤʤʝʪʨʠʯʥʳʝ 

ʚʤʷʪʠʥʳ. ɸʥʘʣʦʛʠʯʥʘʷ  ʧʳʣʴʮʘ ʠʟ ʪʨʝʭ ʨʘʡʦʥʦʚ ʥʘʙʣʶʜʝʥʠʷ ʛ. ʆʰ ʠʤʝʣʘ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ 

ʜʝʬʦʨʤʘʮʠʠ: ʚ ʮʝʥʪʨʝ ʠ ʨʘʡʦʥʝ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʛʦ ʢʦʤʙʠʥʘʪʘ ʦʥʘ ʚʳʨʘʞʝʥʠʝ, ʯʝʤ ʚ ʙʦʣʝʝ 

ʯʠʩʪʦʤ ʨʘʡʦʥʝ ʶʛʦ-ʚʦʩʪʦʢʘ. ɺ ʮʝʥʪʨʝ ʧʦʷʚʠʣʠʩʴ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, 

ʯʘʩʪʠʯʥʦ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʝ ʩ ʪʨʝʱʠʥʘʤʠ. ɺʘʨʴʠʨʦʚʘʣʘ ʠ ʬʦʨʤʘ ʧʦʨ: ʦʪ ʥʦʨʤʘʣʴʥʦʡ ʜʦ 

ʦʪʚʝʨʩʪʠʷ ʠ ʜʘʞʝ ʤʠʢʨʦʢʘʥʘʣʴʮʘ. ɺʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʦʙʥʘʨʫʞʝʥʘ ʥʝʜʦʨʘʟʚʠʪʘʷ ʧʳʣʴʮʘ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʧʳʣʴʮʳ ʙʘʩʩʠʠ ʚʝʥʠʯʥʦʡ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʤʝʣʴʯʘʡʰʠʝ (1,5ï

2,0 ʤʢʤ) ʛʨʘʥʫʣʳ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ ʠʣʠ ʦʨʙʠʢʫʣʳ (ʪʝʣʴʮʘ ʋʙʠʰʘ). ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʜʚʠʥʫʣʠ 

ʛʠʧʦʪʝʟʫ ʦʙ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʨʦʣʠ ʢʘʢ ʚʦʟʤʦʞʥʳʭ ʚʘʞʥʳʭ ʧʝʨʝʥʦʩʯʠʢʦʚ ʘʣʣʝʨʛʝʥʦʚ [16]. 

ʊʠʧʠʯʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Atriplex flabellum Bunge (ʣʝʙʝʜʳ ʚʝʝʨʦʧʣʦʜʥʦʡ) 

ʩʬʝʨʦʠʜʘʣʴʥʳʝ, ʜʠʘʤʝʪʨʦʤ 24,8ï27,9 ʤʢʤ. ʂʦʥʪʫʨ ʟʝʨʥʘ ʚʦʣʥʠʩʪʳʡ. ʄʥʦʛʦʧʦʨʦʚʳʝ, ʧʦʨʳ 

ʜʠʘʤʝʪʨʦʤ 2,2ï2,7 ʤʢʤ ʩ ʯʝʪʢʦʡ ʠ ʰʠʨʦʢʦʡ ʦʢʘʥʪʦʚʘʥʥʦʩʪʴʶ. ʏʠʩʣʦ ʧʦʨ 45ï55, ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʥʠʤʠ 3,4ï5,1 ʤʢʤ. ʕʢʟʠʥʘ ʤʝʣʢʦʰʠʧʠʢʦʚʘʷ, ʝʝ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 2,2ï2,7 ʤʢʤ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʨʦʚʳʝ ʢʘʥʘʣʴʮʳ ʦʯʝʥʴ ʯʝʪʢʠʝ, ʥʘ ʤʝʤʙʨʘʥʘʭ 

ʨʘʩʧʦʣʦʞʝʥʦ 5 ʤʠʢʨʦʰʠʧʠʢʦʚ (ʈʠʩʫʥʦʢ 11). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ  ʧʳʣʴʮʘ ʣʝʙʝʜʳ ʚʝʝʨʦʧʣʦʜʥʦʡ ʠʟ ʨʘʡʦʥʘ ʙʠʦʩʪʘʥʮʠʠ ʛ. ʏʦʣʧʦʥ-ɸʪʘ ʥʝ 

ʠʤʝʣʘ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ. ɺ ʧʨʦʙʘʭ ʦʜʥʦʠʤʝʥʥʦʡ ʧʳʣʴʮʳ ʠʟ ʮʝʥʪʨʘ ʛ. ʆʰ ʚʳʷʚʣʝʥʘ 

ʥʝʜʦʨʘʟʚʠʪʘʷ ʧʳʣʴʮʘ, ʥʘ ʩʢʫʣʴʧʪʫʨʝ ʢʦʪʦʨʦʡ ʦʙʥʘʨʫʞʝʥʳ ʚʳʨʦʩʪʳ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ  

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʣʝʙʝʜʳ ʚʝʝʨʦʧʣʦʜʥʦʡ ʠʟ ʛ. ʅʘʨʳʥ ʥʘʭʦʜʠʣʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʧʝʨʢʫʣʫʤ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ, ʦʯʝʚʠʜʥʦ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʋʌ-ʠʟʣʫʯʝʥʠʷ (ʈʠʩʫʥʦʢ 12). 

ʀʪʘʢ,  ʧʳʣʴʮʘ ʤʘʨʝʚʳʭ  ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ:  

1. ʪʦʣʩʪʦʡ, ʧʨʦʯʥʦʡ ʵʢʟʠʥʦʡ (2,7ï3,4 ʤʢʤ); 

2. ʦʢʨʫʛʣʦʡ ʬʦʨʤʦʡ, ʩʬʝʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʝʡ ʢʘʢ ʫ ʟʣʘʢʦʚ, ʥʦ ʤʥʦʛʦʧʦʨʦʚʦʡ, ʘ ʥʝ 
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ʦʜʥʦʧʦʨʦʚʦʡ;  

3. ʥʝʨʦʚʥʦʡ, ʤʝʣʢʦʰʠʧʠʢʦʚʦʡ ʵʢʟʠʥʦʡ, ʧʦʤʦʛʘʶʱʝʡ ʚ ʤʝʭʘʥʠʟʤʝ ʘʥʝʤʦʬʠʣʴʥʦʩʪʠ. ʅʘ 

ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʦʨʙʠʢʫʣʳ (ʪʝʣʴʮʘ ʋʙʠʰʘ);  

4. ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʧʳʣʴʮʘ ʠʟʙʠʨʘʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. 

 

  
 

ʈʠʩʫʥʢʠ 11ï12. ʇʳʣʴʮʝʚʳʝ  ʟʝʨʥʘ ʣʝʙʝʜʳ ʚʝʝʨʦʧʣʦʜʥʦʡ ʠʟ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʨʘʡʦʥʘ ʛʛ. ʆʰ ʠ 

ʅʘʨʳʥ (ʫʚʝʣʠʯʝʥʠʝ ³4000ï6000). 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʘʚʪʦʨʦʚ, ʠʟʫʯʠʚʰʠʭ ʩʪʨʫʢʪʫʨʫ ʠ 

ʙʝʣʢʦʚʳʡ ʧʨʦʬʠʣʴ ʧʳʣʴʮʳ ʤʘʨʠ ʙʝʣʦʡ (Chenopodium album L.), ʩʦʙʨʘʥʥʦʡ ʚ ʩʝʣʴʩʢʦʡ ʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʩʝʚʝʨʥʦʡ ʇʦʨʪʫʛʘʣʠʠ. ʉʪʨʫʢʪʫʨʘ ʧʳʣʴʮʳ ʠʟʫʯʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʡ ʠ 

ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʳʣʴʮʘ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʟʦʥʳ ʠʤʝʣʘ 

ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʡ ʦʧʝʨʢʫʣʫʤ ʩ ʢʨʳʰʝʯʢʦʡ, ʘ ʥʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʦʧʝʨʢʫʣʫʤʝ ʠʟ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ ʙʳʣʘ ʪʦʣʴʢʦ ʪʦʥʢʘʷ ʧʣʝʥʢʘ [17]. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʦʙʱʘʶʪ ʦ 

ʚʘʨʠʘʮʠʠ ʨʘʟʤʝʨʦʚ ʫ ʧʳʣʴʮʳ ʤʘʨʠ ʙʝʣʦʡ ʚ ɸʨʛʝʥʪʠʥʝ, ʯʪʦ ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʣʠʷʥʠʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ  ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ [18]. 

ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ ʧʦ ʚʦʧʨʦʩʫ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ 

ʧʳʣʴʮʫ ʩʦʨʥʳʭ ʪʨʘʚ ʚʢʣʶʯʘʝʪ  ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʙʣʦʢʦʚ: 

1. ʇʳʣʴʮʘ ʧʦʣʳʥʠ ð ʪʘʢʩʠ ʜʣʷ ʙʘʢʪʝʨʠʡ ʠʣʠ ʩʧʦʨ ʛʨʠʙʦʚ 

ʕʥʜʦʪʦʢʩʠʥ, ʚʳʜʝʣʷʝʤʳʡ ʠʟ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʚʳʟʳʚʘʝʪ ʩʠʣʴʥʳʝ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʠ, ʧʝʨʝʥʦʩʷʩʴ ʚʦʟʜʫʰʥʳʤ ʧʫʪʝʤ, ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ. 

ɸʥʝʤʦʬʠʣʴʥʘʷ ʧʳʣʴʮʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʚʝʢʪʦʨʦʤ ʜʣʷ ʙʘʢʪʝʨʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʝʨʝʥʦʩʘ ʧʦ ʚʦʟʜʫʭʫ, ʠʥʦʛʜʘ ʥʘ ʦʛʨʦʤʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ. ɸʚʪʦʨʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʵʥʜʦʪʦʢʩʠʥʘ ʠʟ 100 ʯʠʩʪʳʭ ʦʙʨʘʟʮʦʚ 

ʧʳʣʴʮʳ ʥʘ 40 ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʧʳʣʴʮʳ, ʩʦʙʨʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʨʘʟʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ. 70% ʚʦʟʜʫʰʥʦʛʦ ʵʥʜʦʪʦʢʩʠʥʘ ʙʳʣʦ ʜʠʩʧʝʨʛʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ʩ 

ʦʜʥʠʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʪʠʧʦʤ ʧʳʣʴʮʳ ð Artemisia. ɹʦʣʴʰʠʥʩʪʚʦ ʵʥʜʦʪʦʢʩʠʥʦʚ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʨʠʥʘʜʣʝʞʘʪ ʚʠʜʘʤ Pseudomonas ʠ Pantoea, ʜʝʣʘʷ ʧʳʣʴʮʫ ʧʦʣʳʥʠ 

ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʦʡ [19ï20]. 

ɹʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʝʛʝʪʠʨʦʚʘʥʠʷ ʩʧʦʨ ʛʨʠʙʦʚ ʥʝ ʠʟʤʝʥʷʝʪ 

ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʠ ʦ ʝʛʦ ʥʘʣʠʯʠʠ ʜʦʩʪʦʚʝʨʥʦ ʤʦʞʥʦ ʩʫʜʠʪʴ  ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʠ  ʠʟʤʝʥʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. 

2. ɸʛʣʦʤʝʨʘʮʠʷ ʤʠʢʨʦʯʘʩʪʠʮ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʳʣʴʮʳ 

ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʧʳʣʴʮʳ ʤʘʨʠ ʙʝʣʦʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ 

http://www.bulletennauki.com/
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ʯʠʩʪʦʡ ʟʦʥʝ ʥʝ ʟʘʛʨʷʟʥʝʥʘ  ʤʝʣʢʦʡ ʘʪʤʦʩʬʝʨʥʦʡ ʧʳʣʴʶ ʠ ʜʨʫʛʠʤʠ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ. ɿʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʭ ʨʝʟʢʦ ʠʟʤʝʥʷʣ ʮʚʝʪ ʧʳʣʴʮʳ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ ʪʝʤʥʳʤʠ, 

ʚʝʨʦʷʪʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥ, ʢʦʛʜʘ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ  

ʟʘʛʨʷʟʥʷʣʠʩʴ, ʚʦʟʥʠʢʣʠ ʘʥʦʤʘʣʴʥʳʝ ʬʦʨʤʳ, ʧʦʢʨʳʪʳʝ ʤʠʢʨʦʯʘʩʪʠʯʢʘʤʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʦʥʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ [21]. 

A. Adhikari et al. ʩʦʦʙʱʘʪʁ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʘʤʙʨʦʟʠʠ, ʧʦʢʨʳʪʳʭ 

ʯʝʨʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʎʠʥʮʠʥʥʘʪʠ (ʉʐɸ) [22]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ, ʩʦʙʨʘʥʥʳʝ ʠʟ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʦʚ, 

ʥʘʩʳʱʝʥʳ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʭ ʩʚʷʟʳʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ ʥʘ ʧʳʣʴʮʝ. ɿʘʧʳʣʝʥʥʳʝ 

ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʠʟ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʦʚ ʤʦʛʫʪ ʠʥʜʫʮʠʨʦʚʘʪʴ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʠ 

ʤʫʪʘʛʝʥʥʳʝ ʨʝʘʢʮʠʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ [13]. 

ɺ ʜʦʢʣʘʜʝ ɽʚʨʦʧʝʡʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʦʜʯʝʨʢʥʫʪʦ, ʯʪʦ ʜʦ 96% 

ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʣʢʠʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʧʨʝʚʳʰʘʶʱʠʭ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ɺʆɿ [23]. 

3. ʌʨʘʛʤʝʥʪʘʮʠʷ ʧʳʣʴʮʳ, ʩʫʙʧʦʣʣʝʥʦʚʳʝ ʯʘʩʪʠʮʳ 

ʆʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʘʪʠʚʥʦʡ ʧʳʣʴʮʦʡ ʠ ʝʝ ʬʨʘʛʤʝʥʪʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ 

ʨʘʟʤʝʨʝ: ʥʝʧʦʚʨʝʞʜʝʥʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʢʨʫʧʥʝʝ, ʚʘʨʴʠʨʫʶʪ ʦʪ 20 ʜʦ 100 ʤʢʤ, ʧʦʜ ʩʠʣʦʡ 

ʪʷʞʝʩʪʠ ʦʥʠ ʦʩʝʜʘʶʪ ʥʘ ʧʦʯʚʫ. ʇʨʠ ʜʝʛʨʘʜʘʮʠʠ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʘʥʝʤʦʬʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʚʝʢʪʦʨʘʤʠ ʬʨʘʛʤʝʥʪʦʚ [24]. ʌʨʘʛʤʝʥʪʳ ʧʳʣʴʮʳ ʨʘʟʤʝʨʦʤ ʤʝʥʝʝ 2,5 ʤʢʤ 

ʙʳʩʪʨʦ ʥʝ ʦʩʝʜʘʶʪ ʠ ʧʘʨʷʪ ʚ ʚʦʟʜʫʭʝ. ʋ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʤʫʢʦʮʠʣʠʘʨʥʳʡ ʢʣʠʨʝʥʩ ʚ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʥʦʩʘ ʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ ʫʜʘʣʷʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʳʭ 

ʯʘʩʪʠʮ. ʇʦʣʘʛʘʶʪ, ʯʪʦ ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʳ 3 ʤʢʤ ʠ ʤʝʥʝʝ ʜʦʩʪʠʛʘʶʪ ʘʣʴʚʝʦʣ ʣʝʛʢʠʭ, ʧʦʵʪʦʤʫ 

ʢʦʥʲʶʥʢʪʠʚʳ ʠ ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʧʦʣʫʯʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʜʦʟʫ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. ʇʨʠ 

ʜʝʬʝʢʪʝ ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʦ-ʧʝʨʚʳʭ, 

ʘʣʣʝʨʛʝʥʳ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʧʠʪʝʣʠʷ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʜʠʬʬʫʟʠʠ ʙʝʣʢʦʚ ʚ ʩʫʙʵʧʠʪʝʣʠʘʣʴʥʦʤ ʢʣʝʪʦʯʥʦʤ ʩʣʦʝ. ʀʪʘʢ, ʘʣʣʝʨʛʝʥʳ ʤʦʛʫʪ 

ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʣʝʪʢʘʤ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [12]. 

ɺʝʩʝʥʥʠʝ ʜʦʞʜʠ ʚʤrʳʚʘʶʪ ʠʟ ʚʦʟʜʫʭʘ ʪʦʣʴʢʦ ʯʘʩʪʴ ʧʳʣʴʮʳ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ 

ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʬʨʘʛʤʝʥʪʳ ʧʳʣʴʮʳ ʜʝʨʝʚʴʝʚ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʚʦʟʜʫʭʝ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʧʦʩʣʝ ʰʪʦʨʤʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʮʝʣʴʥʳʭ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʜʦʞʜʷ, ʘ ʫʨʦʚʝʥʴ ʩʫʙʤʠʢʨʦʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʳʣʴʮʳ, 

ʥʘʦʙʦʨʦʪ, ʜʦʩʪʠʛʘʝʪ  ʧʠʢʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʳʣʴʮʳ ʦʩʪʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʦʪ 2,5 ʜʦ 

11 ʯ ʧʦʩʣʝ ʜʦʞʜʷ. ʄʝʣʴʯʘʡʰʠʝ ʯʘʩʪʠʮʳ ʧʳʣʴʮʳ ʤʦʛʫʪ ʦʙʦʩʪʨʠʪʴ ʘʣʣʝʨʛʠʶ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ 

ʩʧʦʩʦʙʥʳ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʪʴ ʚ  ʘʣʴʚʝʦʣʳ ʣʝʛʢʠʝ [25]. 

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʜʝʛʨʘʜʘʮʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʳʣʴʮʦʡ ʧʦʣʳʥʠ, 

ʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ ʘʤʙʨʦʟʠʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʘ ʠ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʨʘʟʨʳʚʫ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʚʦʜʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʝʣʢʠʭ ʬʨʘʛʤʝʥʪʦʚ.  

ʉʧʦʨʦʜʝʨʤʘ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʦʠʪ ʠʭ ʜʚʫʭ ʩʣʦʝʚ: ʥʘʨʫʞʥʦʛʦ 

ð ɻ ʢʟʠʥʳ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ð ʠʥʪʠʥʳ. ʕʢʟʠʥʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʧʦʨʦʧʦʣʣʝʥʠʥ ð 

ʩʪʦʡʢʠʡ ʙʠʦʧʦʣʠʤʝʨ, ʚʳʜʝʨʞʠʚʘʶʱʠʡ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʚ ʢʠʩʣʦʪʘʭ ʠ 

ʱʝʣʦʯʘʭ. ɺʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʵʢʟʠʥʳ ʬʦʨʤʠʨʫʝʪ ʪʝʢʩʪʫʨʫ ʠ ʩʢʫʣʴʧʪʫʨʫ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʘʵʨʦʧʘʣʠʥʦʣʦʛʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ. ɹʣʘʛʦʜʘʨʷ ʦʯʝʥʴ ʩʣʦʞʥʦʤʫ ʩʪʨʦʝʥʠʶ, ʥʦʨʤʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʵʢʟʠʥʘ 

ʦʙʳʯʥʦ ʪʦʣʝʨʘʥʪʥʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʥʝʡ 

ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ (ʵʢʪʵʢʟʠʥʘ, ʵʥʜʵʢʟʠʥʘ) ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ʆʥʘ ʛʣʘʚʥʳʡ 
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ʙʘʨʴʝʨ ʥʘ ʧʫʪʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ ʠ ʋʌ-ʨʘʜʠʘʮʠʠ. ɸʥʝʤʦʬʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʩ ʥʝʚʳʨʘʟʠʪʝʣʴʥʦʡ ʩʢʫʣʴʧʪʫʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʘʩʪʦ 

ʛʣʘʜʢʦʡ ʠʣʠ ʠʤʝʶʱʝʡ ʥʝʚʳʩʦʢʠʝ ʩʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ (ʙʫʛʦʨʢʠ, ʰʠʧʠʢʠ), ʩ ʤʝʣʢʠʤʠ 

ʦʪʚʝʨʩʪʠʷʤʠ, ʧʝʨʬʦʨʘʮʠʷʤʠ [26]. ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʧʳʣʴʮʳ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʧʨʦʥʠʟʘʥʘ 

ʤʠʢʨʦʢʘʥʘʣʴʮʘʤʠ, ʟʘʧʦʣʥʝʥʥʳʤʠ ʛʠʜʨʦʬʠʣʴʥʳʤʠ ʠʣʠ ʣʠʧʦʬʠʣʴʥʳʤʠ (ʛʠʜʨʦʬʦʙʥʳʤʠ) 

ʩʝʢʨʝʪʘʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʭʝʤʦʩʝʥʩʦʨʥʳʭ ʨʝʘʢʮʠʷʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʳʣʴʮʳ, ʠʥʜʫʮʠʨʫʶʱʠʭ ʧʨʦʨʘʩʪʘʥʠʝ ʧʳʣʴʮʝʚʦʡ ʪʨʫʙʢʠ ʠ ʥʦʨʤʘʣʴʥʦʝ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ 13. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ: ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʳʣʴʮʫ 

ʩʦʨʥʳʭ ʪʨʘʚ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʷ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ, ʙʣʘʛʦʜʘʨʷ ʧʨʦʯʥʦʡ, ʰʠʧʦʚʘʪʦʡ ʵʢʟʠʥʝ ʠ ʣʠʧʦʬʠʣʴʥʦʩʪʠ, ʦʥʘ ʥʝ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ, ʥʦ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʚʩʝʭ ʚʠʜʦʚ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠʣʠ 

ʪʚʝʨʜʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ɺ ʮʝʣʦʤ ɻ ʪʦ ʥʘʢʦʧʣʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠʣʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʥʝ ʟʘʚʠʩʠʤʦʤ ʦʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʳʣʴʮʳ. ʄʥʦʛʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʦʙʦʣʦʯʢʠ ʧʳʣʴʮʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʠ. ʊʦʣʝʨʘʥʪʥʦʩʪʴ 

ʧʳʣʴʮʳ ʢ ʟʘʛʨʷʟʥʝʥʠʶ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʳʰʝ, ʢʦʛʜʘ ʟʝʨʥʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ in vivo 

(ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʳʣʴʥʠʢʝ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ in vitro, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʘʱʠʪʥʫʶ ʨʦʣʴ 

ʧʳʣʴʥʠʢʘ [13]. 

ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʷʭ: 

ʩʨʦʢʠ ʮʚʝʪʝʥʠʷ, ʨʘʟʤʝʨ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʧʦʣʷʨʥʘʷ ʦʩʴ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ), ʦʙʠʣʠʝ 

ʚʠʜʦʚ ʚ ʨʝʛʠʦʥʝ ʠ ʧʨʦʜʫʢʮʠʷ ʧʳʣʴʮʳ [27]. 

ʇʳʣʴʮʘ ʧʦʣʳʥʠ ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʩʠʤʧʪʦʤʳ ʧʦʣʣʠʥʦʟʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʩʝʟʦʥ. ʊʘʢ, ʚ ɺʝʥʛʨʠʠ ʚʳʷʚʣʝʥʘ ʚʳʩʦʯʘʡʰʘʷ ʩʪʝʧʝʥʴ ʩʝʥʩʠʙʠʣʠʟʘʮʠʷ ʢ ʥʝʡ ð 48,8ï54,8% 

[28ï29]. ɼʠʘʤʝʪʨ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 20ï50 ʤʢʤ. 

ʇr ʣʴʮʘ ʠʥʚʘʟʠʚʥʦʛʦ ʩʦʨʥʷʢʘ ð ʘʤʙʨʦʟʠʠ, ʧʦ ʘʣʣʝʨʛʝʥʥʦʩʪʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʥʝ ʤʦʞʝʪ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʳʣʴʮʦʡ ʘʙʦʨʠʛʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ð ʧʦʣʳʥʠ. ʅʦ ʦʥʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ 
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ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʩʝʤʝʡʩʪʚʫ Asteraceae (ʘʩʪʨʦʚʳʝ). 

ʎʚʝʪʝʥʠʝ ʧʦʣʳʥʠ ð ʚʠʟʠʪʥʘʷ ʢʘʨʪʦʯʢʘ ʥʘʰʝʛʦ ʢʨʘʷ, ʘ ʝʝ ʧʳʣʴʮʘ ð ʚʝʜʫʱʠʡ ʘɻʨʦʘʣʣʝʨʛʝʥ. 

ɹʦʪʘʥʠʯʝʩʢʦʝ ʣʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ Artemisia ʦʙʨʘʟʦʚʘʥʦ ʦʪ ʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ʥʘʟʚʘʥʠʷ, 

ʦʟʥʘʯʘʶʱʝʛʦ çʟʜʦʨʦʚʳʡè, ʠʣʠ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʝʤ ʙʦʛʠʥʠ ɸʨʪʝʤʠʜʳ. ɸʨʪʝʤʠʜʘ ʦʙʣʘʜʘʣʘ 

ʨʝʰʠʪʝʣʴʥʳʤ ʠ ʘʛʨʝʩʩʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ, ʯʘʩʪʦ ʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʨʝʣʘʤʠ ʢʘʢ ʦʨʫʜʠʝʤ 

ʥʘʢʘʟʘʥʠʷ. ʅʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʩʜʝʣʘʣʦ ʧʳʣʴʮʫ ʧʦʣʳʥʠ ʘʛʨʝʩʩʠʚʥʦʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʜʷʤ, ʧʨʝʚʨʘʪʠʚ ʝʝ ʚ ʩʚʦʝʦʙʨʘʟʥʳʝ çʩʪʨʝʣʳ ɸʨʪʝʤʠʜʳè.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʦʪʤʝʯʝʥʦ ʦʢʦʣʦ 180 ʚʠʜʦʚ ʧʦʣʳʥʠ, ʨʘʩʪʫʱʠʭ 

ʧʦʚʩʶʜʫ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 60 ʚʠʜʦʚ, ʪʘʢ ʢʘʢ ʮʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʮʝʥʪʨʦʚ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʨʦʜʘ ʧʦʣʳʥʠ. ʇʨʠʯʝʤ ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: 

ʧ. ʛʦʨʴʢʘʷ, ʧ. ʦʙʳʢʥʦʚʝʥʥʘʷ, ʧ. ʦʜʥʦʣʝʪʥʷʷ, ʧ. ʙʝʣʦ-ʟʝʤʝʣʴʥʘʷ, ʧ.-ʵʩʪʨʘʛʦʥ, ʧ. ʧʦʟʜʥʷʷ, ʧ. 

ʚʝʥʝʯʥʘʷ ʠ ʧ. ʉʠʚʝʨʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʦʥʘ ʠʤʝʝʪ ʨʘʟʥʳʝ ʦʪʪʝʥʢʠ: ʟʝʣʝʥʳʡ, ʛʦʣʫʙʦʡ ʠ 

ʯʝʨʥʳʡ. ʇʦʣʳʥʠ ʚ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʪʠʧʠʯʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʧʫʩʪʳʥʴ ʠ 

ʧʦʣʫʧʫʩʪʳʥʴ. ʂʘʢ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠ ̫ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʝ ʯʘʩʪʦ ʨʘʩʪʫʪ ʥʘ ʨʫʜʝʨʘʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ (ʧʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ, ʧʦʣ ̫ʠʣʠ ʩʚʘʣʢʠ). ɺ ʚʦʟʜʫʭʝ ʛ. ʆʰ ʧʳʣʴʮʘ ʧʦʣʳʥʠ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʜʦʣʴʰʝ ʚʩʝʛʦ ð 140, ʟʘʪʝʤ ð ʚ ʛʛ. ʅʘʨʳʥ, ɹʠʰʢʝʢ ð 130 ʠ ʛ. ʏʦʣʧʦʥ-ɸʪʘ ð 

97 ʜʥʝʡ. ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʙʦʣʴʰʝ ʚʩʝʛʦ ʝʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʚ ʛ. ʅʘʨʳʥ (4123), ʟʘʪʝʤ ʚ ʫʙʳʚʘʶʱʝʤ ʧʦʨʷʜʢʝ ʛʛ. ʏʦʣʧʦʥ-ɸʪʘ (3000), ʂʘʨʘʢʦʣ (2598), ʆʰ 

(1032) ʠ ɹʠʰʢʝʢ (1026), ʩʫʪʦʯʥʳʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʜʩʯʝʪ ʧʦʣʳʥʠ ʢʦʣʝʙʘʣʩʷ ʦʪ 364 (ʛ. ʅʘʨʳʥ) 

ʜʦ 45 ʧ. ʟ./ʩʤ2 (ʛ. ʆʰ). ɺʘʨʠʘʙʝʣʴʥʦʩʪʴ ʘʣʣʝʨʛʝʥʥʦʩʪʠ ʧʳʣʴʮʳ ʧʦʣʳʥʠ (ʩʝʟʦʥʥʘʷ ʠ 

ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʘʷ) ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʦʮʝʥʠʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʳʣʴʮʳ. ʇʦʨʦʛʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʳʭ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʥʘ ʧʳʣʴʮʫ ʧʦʣʳʥʠ, ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4 ʜʦ 30 ʧʳʣʴʮ rʚ ʤ3 ʚʦʟʜʫʭʘ ʚ ʜʝʥʴ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʡʦʥʘ [30].  

ʉʝʤʝʡʩʪʚʦ ʤʘʨʝʚʳʝ (Chenopodiaceae, Atripliceae) h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ ʤʠʨʝ ʠ 

ʚʢʣʶʯʘʝʪ 100 ʨʦʜʦʚ ʠ 1 500 ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛʘʣʦʬʠʣʴʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʚ ʦʙʣʘʩʪʷʭ ʩ ʘʨʠʜʥʳʤ  ʢʣʠʤʘʪʦʤ. 

 

 

ʈʠʩʫʥʦʢ 14. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ: ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʚ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ʤʘʨʝʚʳʝ ʧʦʣʠʤʦʨʬʥʳʝ, ʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ, ʧʳʣʴʮʘ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʟʘʤʝʪʥʫʶ ʧʝʨʝʢʨʝʩʪʥʫʶ ʨʝʘʢʪʠʚʥʦʩʪʴ. ʆʙʣʘʩʪʠ ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʦʣʣʠʥʦʟʘʤʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʶʛʝ ʀʩʧʘʥʠʠ (49,3%), ʟʘʧʘʜʝ ʉʐɸ, ʚ ʀʨʘʥʝ, 

http://www.bulletennauki.com/
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ʂʫʚʝʡʪʝ ʠ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ [31ï35].  

ʊʠʧʠʯʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʩʝʤʝʡʩʪʚʘ ʤʘʨʝʚʳʝ ʷʚʣʷʝʪʩʷ ʤʘʨʴ ʙʝʣʘʷ. ʂʘʞʜʦʝ ʨʘʩʪʝʥʠʝ 

ʧʨʦʜʫʮʠʨʫʝʪ ʚ ʮʝʣʦʤ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ, ʥʦ ʠʭ h ʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  

ʧʨʠʚʦʜʠʪ ʢ ʠʟʦʙʠʣʠʶ  ʧʳʣʴʮʳ ʚ ʚʦʟʜʫʭʝ.  

ɼʨʫʛʠʝ ʚʠʜ rɻ ʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ð ʩʦʣʷʥʢʘ, ʧʦʪʘʰʥʠʢ ʠ ʙʘʩʩʠʷ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʤʠ ʘʣʣʝʨʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʝʤ ʤʘʨʴ ʙʝʣʘʷ. ɹʘʩʩʠʶ ʤʦʞʥʦ ʫʟʥʘʪʴ ʧʦ ʪʦʥʢʠʤ 

ʢʨʳʣʦʚʠʜʥʳʤ ʚʳʩʪʫʧʘʤ ʚʜʦʣʴ ʝʝ ʩʪʝʙʣʝʡ ʠ ʧʦ ʦʧʘʚʰʠʤ ʣʠʩʪʴʷʤ ʦʛʥʝʥʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʕʪʦ 

ʩʦʨʥʦʝ, ʥʦ  ʯʘʩʪʦ ʚʳʨʘʱʠʚʘʝʤʦʝ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ The Plant List  (2016) ʨʦʜ ʣʝʙʝʜʘ ʚʢʣʶʯʘʝʪ 258 ʚʠʜʦʚ ʚ 

ʤʠʨʝ. ʉʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʨʘʩʪʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʣʝʙʝʜʘ ʙʝʣʘʷ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ  ʥʘ 

ʧʣʦʜʦʨʦʜʥʳʭ ʧʦʯʚʘʭ, ʛʜʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʪʳ 1,5 ʤ, ʥʘ  ʙʝʜʥʳʭ ʤʠʥʝʨʘʣʘʤʠ ʧʦʯʚʘʭ ð 

30 ʩʤ. ʂ ʨʦʜʫ ʣʝʙʝʜʘ ʦʪʥʦʩʷʪʩʷ ʣ. ʛʫʩʪʦʣʠʩʪʚʝʥʥʘʷ ʠ ʣ. ʩʝʜʦʚʘʪʘʷ, ʠʤʝʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʘʣʣʝʨʛʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʟʘʧʘʜʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʉʐɸ. ʉʚʝʢʣʘ ʠ ʰʧʠʥʘʪ ʦʛʦʨʦʜʥʳʡ ʦʪʥʦʩʷʪʩʷ ʢ 

ʧʦʩʝʚʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʦʥʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʚ ʤʝʩʪʘʭ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 17 ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ ʤʘʨʝʚʳʝ. ʀʟʫʯʝʥʠʝ ʠʭ ʩʨʦʢʦʚ 

ʮʚʝʪʝʥʠʷ, ʧʝʨʠʦʜʘ ʧʨʠʩʫʪʩʪʚʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʳʣʴʮʳ ʚ ʘʪʤʦʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʝʝ ʢʣʠʥʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʧʦʣʣʠʥʦʟʦʚ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʝʝ ʚʘʞʥʳʝ ʠʩʪʦʯʥʠʢʠ: ʣʝʙʝʜʫ 

ʚʝʝʨʦʧʣʦʜʥʫʶ, ʣ. ʪʘʪʘʨʩʢʫʶ, ʣ. ʢʦʧʴʝʣʠʩʪʥʫʶ, ʣ. ʨʘʩʢʠʜʠʩʪʫʶ, ʤʘʨʴ ʙʝʣʫʶ, ʙʘʩʩʠʶ (ʢʦʭʠʶ) 

ʚʝʥʠʯʥʫʶ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʴʮʳ ʚʦ ʚʨʝʤʷ ʧʳʣʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʨʝʛʠʦʥʝ. 

ʇʳʣʴʮʘ ʤʘʨʝʚʳʭ ʠ ʘʤʘʨʘʥʪʦʚʳʭ ʩʭʦʜʥʳ ʧʦ ʤʦʨʬʦʣʦʛʠʠ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʷ ʤʝʞʜʫ 

ʥʠʤʠ ʩʫʱʝʩʪʚʫʶʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʳʣʴʮʝʚʳʭ ʦʙʟʦʨʘʭ ʦʥʘ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʧʦʨʷʜʦʢ 

ʤʘʨʝʚʳʝ-ʘʤʘʨʘʥʪʦʚʳʝ. ɼʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʦʪʤʝʯʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʨʘʟʤʝʨ  

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (13,3ï53,2 ʤʢʤ), ʩʬʝʨʦʠʜʘʣʴʥʘ ̫ʬʦʨʤʘ ʩ ʛʣʦʙʘʣʴʥʦ-ʧʦʨʦʚʳʤ ʪʠʧʦʤ 

ʘʧʝʨʪʫʨ. ʉʨʦʢʠ ʧʨʠʩʫʪʩʪʚʠʷ ʧʳʣʴʮʳ ʤʘʨʝʚʳʭïʘʤʘʨʘʥʪʦʚʳʭ ʚ ʚʦʟʜʫʭʝ ʫʜʣʠʥʝʥʳ ʚ ʛ. ʆʰ 

(153 ʜʥ̫) ʠ ʩʦʢʨʘʱʝʥʳ ʚ ʛ. ʏʦʣʧʦʥ-ɸʪʘ (102 ʜʥʷ). ʆʥʘ ʚʩʶʜʫ ʩʦʜʝʨʞʘʣʘʩʴ ʚ ʦʛʨʦʤʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ: ʚ ʛʛ. ʅʘʨʳʥ ð 5066, ʆʰ ð 1189, ɹʠʰʢʝʢ ð 895, ʏʦʣʧʦʥ-ɸʪʘ ð 623, ʂʘʨʘʢʦʣ ð 

453 ʧ. ʟ./ʩʤ2. 

 

 

ʈʠʩʫʥʦʢ 15. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ: ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ ʤʘʨʝʚʳʭï

ʘʤʘʨʘʥʪʦʚʳʭ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 
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ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʨʘʞʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʩʢʫʣʴʧʪʫʨʝ ʵʢʟʠʥʳ ʧʳʣʴʮʳ 

ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʩ ʧʦʤʦʱʴʶ ʉʕʄ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʦʚʝʩʪʠ 

ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʫʪʝʤ ɺʕɾʍ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ  ʩʦʩʪʘʚʝ ʥʘʪʠʚʥʦʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʳʣʴʮʳ. 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʩʪʨʘʢʪʘ ʧʳʣʴʮʳ 

ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝʥʠʠ ʧʦʷʚʣʷʶʪʩʷ 5 ʧʠʢʦʚ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ. ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤ ʨʘʡʦʥʝ ʙʠʦʩʪʘʥʮʠʠ 

ʛ. ʏʦʣʧʦʥ-ɸʪʘ  ʚʳʜʝʣʝʥʳ ʪʦʣʴʢʦ 4 ʧʠʢʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʶʱʠʝ ʟʥʘʯʝʥʠʷ ʧʳʣʴʮʳ ʠʟ 

ʨʘʡʦʥʘ ʘʚʪʦʚʦʢʟʘʣʘ (ʧʠʢ ɸ ʙʦʣʴʰʝ ʚ 1,1; ɹ ð 1,3; ɺ ʠ ɻ ð 1,6 ʨʘʟʘ). ʅʘʧʨʦʪʠʚ, ʧʠʢ ɼ ʧʦʯʪʠ ʚ 

2 ʨʘʟʘ ʙʳʣ ʚʳʰʝ. 

 
 

ʊʘʙʣʠʮʘ 1. 

ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ  

ʕʂʉʊʈɸʂʊɸ ʇʓʃʔʎʓ ʇʆʃʓʅʀ ɻʆʈʔʂʆʁ 
 

ʇʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʷ ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʠʢʠ 

ɸ ɹ ɺ ɻ ɼ 

ʛ. ʅʘʨʳʥ 100 69 16 10,5 31,5 

ʛ. ʏʦʣʧʦʥ-ɸʪʘ      

ɹʠʦʩʪʘʥʮʠʷ 180 50 14,5 87,5 25 

ɸʚʪʦʚʦʢʟʘʣ 200 65 22,5 140,5 13 

ʂʦʥʪʘʤʠʥʘʮʠʷ      

ɹʝʥʟʧʠʨʝʥ 300 79 22 164 35,5 

SO2 300 117 24,5 156 47 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ ʠʟ ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʛ. ʅʘʨʳʥʘ ʙʝʥʟʧʠʨʝʥʦʤ ʠ SO2 ʥʘʙʣʶʜʘʣʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʧʠʢʦʚ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʘ ɸ ʚʦʟʨʘʩʪʘʣʘ ʚ 3; ɼ ð 1,5 ʨʘʟʘ, ʥʝ ʟʘʚʠʩʠʤʦ 

ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʛʨʷʟʥʠʪʝʣʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʢʦʥʪʘʤʠʥʘʮʠʠ ʦʜʥʦʠʤʝʥʥʦʡ ʧʳʣʴʮʳ SO2 

ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʠʢʦʚ ɹ ʠ ɼ (ʚ 1,3 ʠ 1,5 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʵʪʘʣʦʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ.  

ɺʝʨʦʷʪʥʦ, ʥʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʠʢʦʚ ʫ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ 

ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʟʘʛʨʷʟʥʝʥʠʷ ʚʠʜʦʚ ʠ ʦ ʩʪʝʧʝʥʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʪʦʣʴʢʦ ʧʦ ʜʘʥʥʳʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʦʪ ʘʥʘʣʠʟ 

ʦʪʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʷ, ʘ ʥʝ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ 

ʥʝ ʚʩʝʛʜʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʠʭ ʚʨʝʜʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʳʣʴʮʳ ʪʘʢʞʝ 

ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ. 

ɼʘʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 2 ʠʣʣʶʩʪʨʠʨʫʶʪ ʭʨʦʤʘʪʦʛʨʘʤʤʫ ʵʢʩʪʨʘʢʪʘ ʧʳʣʴʮʳ ʙʘʩʩʠʠ ʚʝʥʠʯʥʦʡ. 

ɸʥʘʣʠʟʠʨʫʷ ʝʝ, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʫʢʘʟʘʥʥʳʡ ʵʢʩʪʨʘʢʪ ʠʤʝʣ 5 ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʠʢʦʚ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʠʢʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʳʣʴʮʝ ʠʟ ʨʘʟʥʳʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ 

ʛ. ʏʦʣʧʦʥ-ɸʪʘ: ʧʠʢ ɺ ʚ 1,25 ʨʘʟʘ ʧʨʝʚʳʰʘʣ ʟʥʘʯʝʥʠʷ ʧʠʢʘ ʦʜʥʦʠʤʝʥʥʦʡ ʧʳʣʴʮʳ ʠʟ ʨʘʡʦʥʘ 

ʙʠʦʩʪʘʥʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʠʢʠ ɹ ʠ ɻ ʚʳʰʝ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʵʢʩʪʨʘʢʪʘ ʧʳʣʴʮʳ ʢʦʭʠʠ 

ʚʝʥʝʯʥʦʡ ʠʟ ʙʠʦʩʪʘʥʮʠʠ. ʅʘʧʨʦʪʠʚ, ʧʠʢ ɸ ʚ ʵʢʩʪʨʘʢʪʝ ʧʳʣʴʮʳ ʠʟ ʛ. ʅʘʨʳʥʘ ʙʳʣ ʚ 2,2 ʨʘʟʘ 

ʚʳʰʝ. 

ɺ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʧʳʣʴʮʳ ʧʦʩʣʝ ʝʝ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʝʥʟʧʠʨʝʥʦʤ 

ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʤʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʠʢʦʚ ɸ (12,5 ʨʘʟʘ) ʠ ɹ (1,5 ʨʘʟʘ). ʂʨʦʤʝ ʪʦʛʦ, ʫʚʝʣʠʯʠʣʘʩʴ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʧʠʢʦʚ ɺ, ɻ (1,25 ʨʘʟʘ) ʠ ɼ (2,6 ʨʘʟʘ).  ʂʦʥʪʘʤʠʥʘʮʠʷ ʧʳʣʴʮʳ SO2 ʚʳʟʳʚʘʣʘ 

ʫʤʝʥʴʰʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʪʝʭ ʞʝ ʧʠʢʦʚ: ɸ (1,1 ʨʘʟʘ) ʠ ɹ (1,5 ʨʘʟʘ), ɺ, ɻ (1,5 ʨʘʟʘ) ʠ ɼ (2 ʨʘʟʘ).  
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ʊʘʙʣʠʮʘ 2. 

ʍʈʆʄɸʊʆɻʈɸʌʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ  

ʕʂʉʊʈɸʂʊɸ ʇʓʃʔʎʓ ɹɸʉʉʀʀ (ʂʆʍʀʀ) ɺɽʅʀʏʅʆʁ 
 

ʇʫʥʢʪʳ ʥʘʙʣʶʜʝʥʠʷ ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʠʢʠ 

ɸ ɹ ɺ ɻ ɼ 

ʛ. ʅʘʨʳʥ 163 198 400 400 7 

ʛ. ʏʦʣʧʦʥ-ɸʪʘ      

ɹʠʦʩʪʘʥʮʠʷ 72,5 97 500 164 12,6 

ɸʚʪʦʚʦʢʟʘʣ 74 200 400 400 5 

ʂʦʥʪʘʤʠʥʘʮʠʷ 

ɹʝʥʟʧʠʨʝʥ 31 128 500 500 13 

SO2 148 136,5 600 500 10 

 

ʀʪʘʢ, ʠʩʭʦʜʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʧʳʣʴʮʳ 

ʙʘʩʩʠʠ ʚʝʥʠʯʥʦʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʠʢʦʚ ʦʪ ʩʧʝʮʠʬʠʢʠ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʡʦʥʦʚ.  

ʇʨʠ ɺʕɾʍ-ʘʥʘʣʠʟʝ ʘʚʪʦʨʳ ʚʳʷʚʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʠʭ ʬʣʘʚʦʥʦʠʜʦʚ 

ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʳʣʴʮʳ (Platycladus orientalis (L.) Franco) ʠʟ ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ [36]. ʇʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠʥʠʮʠʠʨʫʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʙʠʦʩʠʥʪʝʟ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʟʘʛʨʷʟʥʝʥʥʦʡ ʧʳʣʴʮʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʶʤʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʠʭ ʠ ʦʙʟʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʘʣʣʝʨʛʝʥʥʦʩʪʴ ʧʳʣʴʮʳ ð ɻ ʪʦ ʜʠʥʘʤʠʯʥʦʝ ʧʦʥʷʪʠʝ, ʟʘʚʠʩʷʱʝʝ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʚʥʫʪʨʝʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʣʣʝʨʛʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ, 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʝʛʨʘʜʠʨʦʚʘʪʴ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʤʠʢʨʦʯʘʩʪʠʮʳ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʧʫʪʝʡ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʆʥʘ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʙʠʦʛʝʥʥʳʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ 

ʤʦʣʝʢʫʣʳ (ʙʘʢʪʝʨʠʠ, ʩʧʦʨʳ ʛʨʠʙʦʚ, ʣʠʧʠʜʳ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʣʳʝ ʤʦʣʝʢʫʣʳ) ʠ ʢʩʝʥʦʛʝʥʥʳʝ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ (ʛʘʟʳ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ). 

 

ɺʳʚʦʜʳ 

ʇʨʝʜʩʪʘʚʣʷʝʤ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ  ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ ʥʝ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ  ʚʩʣʝʜʩʪʚʠʝ:  

ʘ) ʪʦʣʩʪʦʡ, ʧʨʦʯʥʦʡ ɻʢʟʠʥʦʡ (2,7ï3,7 ʤʢʤ);  

ʙ) ʬʦʨʤʦʡ 3-ʙʦʨʦʟʜʥʦ-ʧʦʨʦʚʦʡ;  

ʚ) ʥʝʨʦʚʥʦʡ, ʰʠʧʦʚʘʪʦʡ ɻʢʟʠʥʦʡ, ʧʦʤʦʛʘʶʱʝʡ ʚ ʨʘʩʩʝʠʚʘʥʠʠ ʧʳʣʴʮʳ ʚʝʪʨʦʤ;  

ʛ) ʦʪʥʦʰʝʥʠʝʤ ʢ ʘʢʢʫʤʫʣʠʨʫʶʱʠʤ ʚʠʜʘʤ, ʧʦʵʪʦʤʫ ʚʠʜʠʤʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʝʝ ɻ ʢʟʠʥʝ 

ʥʝ ʚʦʟʥʠʢʘʝʪ, ʠʩʢʣʶʯʘʷ ʨʘʡʦʥʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʠ. 

ʉʪʝʧʝʥʴ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ  ʣʠʰʴ ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʣʠ ʧʦ 

ʤʠʢʨʦʯʘʩʪʠʮʘʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ. 

2. ʇr ʣʴʮʳ ʤʘʨʝʚʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ:  

ʘ) ʪʦʣʩʪʦʡ, ʧʨʦʯʥʦʡ ɻʢʟʠʥʦʡ (2,7ï3,4 ʤʢʤ);  

ʙ) ʦʢʨʫʛʣʦʡ ʬʦʨʤʦʡ, ʩʬʝʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʝʡ ʢʘʢ ʫ ʟʣʘʢʦʚ, ʥʦ ʤʥʦʛʦʧʦʨʦʚʦʡ, ʘ ʥʝ 

ʦʜʥʦʧʦʨʦʚʦʡ;  

ʚ) ʥʝʨʦʚʥʦʡ, ʤʝʣʢʦʰʠʧʠʢʦʚʦʡ ɻʢʟʠʥʦʡ;  

ʛ) ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʠʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʧʳʣʴʮʘ ʠʟʙʠʨʘʪʝʣʴʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʉʕʄ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʦʢʘʟʘʣʠ ʨʘʟʥʫ  ʁʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʩʢʫʣʴʧʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʵʢʟʠʥʳ ʫ ʧʳʣʴʮʳ ʣʝʙʝʜʳ ʠ ʙʘʩʩʠʠ (ʢʦʭʠʠ). 

3. ʉʪʨʘʪʝʛʠʷ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʯʥʦʡ, 

ʰʠʧʦʚʘʪʦʡ ʵʢʟʠʥʝ ʠ ʣʠʧʦʬʠʣʴʥʦʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʦʥʘ ʥʝ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ, ʘ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʭʦʨʦʰʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʚʩʝʭ ʚʠʜʦʚ ʛʘʟʦʦʙʨʘʟʥʳʭ ʠʣʠ ʪʚʝʨʜʳʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

4. ʉ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʚʢʣʘʜʘ ʧʳʣʴʮʳ ʦʮʝʥʝʥʘ ʚʘʞʥʦʩʪʴ ʧʳʣʴʮʳ 

ʧʦʣʳʥʠ ʠ ʤʘʨʝʚʳʭ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʬʝʥʦʣʦʛʠʠ, ʨʘʟʤʝʨʫ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ, 

ʚʠʜʦʚʦʤʫ ʦʙʠʣʠʶ  ʠ ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʠ 

5. ɺʕɾʍ ʨʝʟʫʣʴʪʘʪʳ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʵʢʩʪʨʘʢʪʦʚ ʧʳʣʴʮʳ ʧʦʣʳʥʠ 

ʛʦʨʴʢʦʡ ʠ ʢʦʭʠʠ ʚʝʥʝʯʥʦʡ ʧʦʢʘʟʘʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ  ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʠʢʦʚ ʦʪ 

ʩʧʝʮʠʬʠʢʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʢ ʩʝʤʝʡʩʪʚʫ Poaceae ʦʪʥʦʩʠʪʩʷ ʙʦʣʝʝ ʯʝʤ 12 000  

ʚʠʜʦʚ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 300 ʘʥʝʤʦʬʠʣʴʥʳʭ ʚʠʜʦʚ,  ʚʳʜʝʣʷʶʱʠʭ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ 

ʧʳʣʴʮʳ ʚ ʘʪʤʦʩʬʝʨʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʳʣʴʮʘ Poaceae ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʝʜʫʱʠʡ 

ʚʦʟʜʫʰʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʟʘʛʨʷʟʥʠʪʝʣʴ (PM10) ʠ ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʘʣʣʝʨʛʠʠ ʥʘ ʧʳʣʴʮʫ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ʆʥʘ ʚʭʦʜʠʪ ʚ ʪʦʧ ʛʣʦʙʘʣʴʥʳʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. ʇʳʣʴʮʝ Poaceae ʧʨʠʩʫʱʠ ʦʙʱʠʝ 

ʯʝʨʪʳ: ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʦʜʥʦʪʠʧʥʘʷ ʤʦʨʬʦʣʦʛʠʷ, ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʮʠʷ ʧʳʣʴʮʳ ʠ ʦʙʠʣʠʝ 

ʚʠʜʦʚ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʵʬʬʝʢʪʘ ʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʳʣʴʮʫ ʨʘʩʪʝʥʠʡ Poaceae, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʷʚʣʝʥʥʳʭ 

ʪʝʨʘʪʦʤʦʨʬʦʟʦʚ ʠ  ʦʮʝʥʢʝ ʠʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʢʣʘʜʘ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

ʀʟʫʯʝʥʠʝ  ʧʳʣʴʮʳ Poaceae ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ ʩ ʧʦʤʦʱʴʶ 

ʩʢʘʥʠʨʫʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚʳʷʚʠʣʦ ʪʝʨʘʪʦʤʦʨʬʦʟʳ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ: 

1) ʜʝʬʦʨʤʘʮʠʷ; 2) ʧʝʨʬʦʨʘʮʠʷ; 3) ʬʨʘʛʤʝʥʪʘʮʠʷ; 4) ʩʣʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʢʫʣʴʧʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ; 5) ʩʦʯʝʪʘʥʥʳʡ ʪʝʨʘʪʦʤʦʨʬʦʟ,  ʚʢʣʶʯʘʶʱʠʡ  ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ 

ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ  ʦʜʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʜʨʫʛʫʶ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʫʤʤʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʪʨʘʞʘʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʳʣʴʮʫ 

Poaceae, ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʘ ʪʷʞʝʩʪʴ ʩʠʤʧʪʦʤʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʣʣʠʥʦʟʦʚ. 

 

Abstract. More than 12,000 species belong to the Poaceae family globally; 300 species grow 

in Kyrgyzstan, anemophilous and releasing a huge amount of pollen into the atmosphere. Poaceae 

pollen is currently considered the leading airborne biological pollutant (PM10) and the leading 

cause of pollen allergy worldwide. She is one of the top global aeroallergens. Poaceae pollen has 

common features: small size, homogeneous morphology, high pollen production and abundance of 

species. The aim of this work was to study the effect of environmental pollutants on the pollen of 

Poaceae plants, the classification of identified teratomorphoses and assessment of their specific 

contribution to the aerobiological situation. The study of Poaceae pollen from various observation 

points of Kyrgyzstan using scanning electron microscopy revealed teratomorphoses of varying 

degrees of complexity: 1) deformation; 2) perforation; 3) fragmentation; 4) complex changes in the 

sculptural elements of the exine surface; 5) combined teratomorphosis, including several types with 

the transformation of one modification into another. This article summarizes the results of studies 

reflecting the effects of environmental pollutants on Poaceae pollen, and ultimately on the severity 

of symptoms and the prevalence of pollinosis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ, Poaceae, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʧʦʣʣʠʥʦʟʳ, 

ʪʝʨʘʪʦʤʦʨʬʦʟʳ. 
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ɺʚʝʜʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʵʨʦʘʣʣʝʨʛʝʥʳ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ 63%, ʘ ʧʳʣʴʮʘ ð ʟʘ ʙʦʣʝʝ ʯʝʤ 92% 

ʩʣʫʯʘʝʚ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ [1ï2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʳʣʴʮʘ Poaceae ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʚʝʜʫʱʠʡ ʚʦʟʜʫʰʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʟʘʛʨʷʟʥʠʪʝʣʴ (PM10) ʠ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ 

ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʧʨʠʯʠʥ ʘʣʣʝʨʛʠʠ ʥʘ ʧʳʣʴʮʫ ʚʦ ʚʩʝʤ ʤʠʨʝ [35]. ʆʥʘ ʚʭʦʜʠʪ ʚ ʪʦʧ 

ʛʣʦʙʘʣʴʥʳʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. ʇʳʣʴʮʝ Poaceae ʧʨʠʩʫʱʠ ʦʙʱʠʝ ʯʝʨʪʳ: ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ 

(ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʢʫʢʫʨʫʟʘ), ʦʜʥʦʪʠʧʥʘʷ ʤʦʨʬʦʣʦʛʠʷ, ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʮʠʷ ʧʳʣʴʮʳ ʠ 

ʦʙʠʣʠʝ ʚʠʜʦʚ. ɸʣʣʝʨʛʝʥʳ ʧʳʣʴʮʳ ʟʣʘʢʦʚ  ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ʠʭ ʩʪʨʫʢʪʫʨʝ ʠ ʬʫʥʢʮʠʠ 

ʙʝʣʢʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʧʝʨʝʢʨʝʩʪʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ ʤʥʦʛʠʤʠ 

ʚʠʜʘʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʪʚʝʪʫ ʣʶʜʝʡ ʥʘ ʧʳʣʴʮʫ [3]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʵʬʬʝʢʪʘ ʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʳʣʴʮʫ ʨʘʩʪʝʥʠʡ Poaceae, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʷʚʣʝʥʥʳʭ 

ʪʝʨʘʪʦʤʦʨʬʦʟʦʚ ʠ  ʦʮʝʥʢʝ ʠʭ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ  ʚʢʣʘʜʘ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣ: ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʘʷ ʠ ʪʝʨʘʪʦʤʦʨʬʥʘʷ ʧʳʣʴʮʘ 5 ʚʠʜʦʚ (ʵʣʠʪʨʠʛʠʠ ʧʦʣʟʫʯʝʡ, 

ʝʞʠ ʩʙʦʨʥʦʡ, ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ,  ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ   ʠ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ) ʩʝʤʝʡʩʪʚʘ 

Poaceae. ʆʙʨʘʟʮʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʨʘʥʳ ʚ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʩʦ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦ-, ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʛʦʨʴʷ 

ʂʳʨʛʳʟʩʪʘʥʘ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʄʝʪʦʜ: ʩʢʘʥʠʨʫʶʱʘ ̫ɻ ʣʝʢʪʨʦʥʥʘ ̫ʤʠʢʨʦʩʢʦʧʠ ̫(ʉʕʄ) ð Hitaschi-Sï405A. ɺr ʩʦʭʰʠʝ 

ʥʘ ʚʦʟʜʫʭʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʥʘʧʳʣʷʶʪ ʟʦʣʦʪʦʤ ʠ ʧʦʤʝʱʘʶʪ ʧʦʜ  ʩʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʤʠʢʨʦʩʢʦʧ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʦʥʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʘʛʨʷʟʥʠʪʝʣʠ (NO2, SO2, PM10, PM2.5 ʠ O3)  ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʜʦʨʦʚʴʝ ʚ ʮʝʣʦʤ (ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ, 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ), ʥʦ ʠ ʥʘ ʩʘʤʠ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ (ʧʦʚʳʰʝʥʠʝ 

ʘʣʣʝʨʛʝʥʥʦʩʪʠ). ʉʦʚʨʝʤʝʥʥʘʷ ʧʳʣʴʮʘ ʧʦʜ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʧʨʝʩʩʠʥʛʦʤ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʘʥʦʚʠʪʩʷ ʭʨʫʧʢʦʡ ʠ ʙʝʟʟʘʱʠʪʥʦʡ: ʚʤʝʩʪʦ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʡ ʧʳʣʴʮʳ 

ʬʦʨʤʠʨʫʝʪʩʷ ʘʥʦʤʘʣʴʥʘʷ (ʪʝʨʘʪʦʤʦʨʬʥʘʷ), ʚ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ: 

ʬʦʨʤʘ, ʩʪʨʫʢʪʫʨʘ ʠ ʩʢʫʣʴʧʪʫʨʘ.  

ʈʘʥʝʝ ʤʳ ʚʳʜʝʣʠʣʠ ʛʣʘʚʥʳʝ ʢʨʠʪʝʨʠʠ ʪʝʨʘʪʦʤʦʨʬʦʟʦʚ ʧʳʣʴʮʳ [4]: 

1. ʪʦʣʱʠʥʘ ʵʢʟʠʥʳ (1 ʤʢʤ, ʪʦʥʢʘʷ);  

2. ʬʦʨʤʘ ʦʢʨʫʛʣʘʷ ʠʣʠ ʵʣʣʠʧʩʦʠʜʘʣʴʥʘʷ;  

3. ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʳʣʴʮʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʜʷ ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ, ʧʳʣʴʮʘ Poaceae ʷʚʣʷʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʡ ʪʝʩʪ-ʩʠʩʪʝʤʦʡ ʜʣʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʅʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ Poaceae ʦʜʥʦʧʦʨʦʚʳʝ, ʠʤʝʶʪ ʨʘʜʠʘʣʴʥʫʶ 

ʩʠʤʤʝʪʨʠʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʬʝʨʦʠʜʘʣʴʥʦʡ, ʦʢʨʫʛʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʦʡ. ʉʨʝʜʥʠʡ 

ʨʘʟʤʝʨ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 35 Ĭ 40 ʤʢʤ, ʢʨʫʧʥʝʝ 50 ʤʢʤ  

ʦʪʥʦʩʷʪ ʢ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤ ʚʠʜʘʤ (ʫ ʧʳʣʴʮʳ ʢʫʢʫʨʫʟʳ ʧʦʣʷʨʥʘʷ ʦʩʴ 83,6ï92,4 ʤʢʤ, 
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ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 74,8ï77 ʤʢʤ). ʇʦʨʘ 10,3ï11,4 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ  ʩ ʦʙʦʜʢʦʤ, ʦʪʚʝʨʩʪʠʝ 

ʝʝ ʦʢʨʫʛʣʦʝ, 4,6ï5,2 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ. ʆʧʝʨʢʫʣʫʤ ʝʩʣʠ ʝʩʪʴ, ʪʦ ʦʥ ʦʢʨʫʛʣʳʡ,  2,5 ʤʢʤ ʚ 

ʜʠʘʤʝʪʨʝ. ʕʢʟʠʥʘ ʪʦʥʢʘʷ, 1,2 ʤʢʤ. ʊʠʧʠʯʥʘʷ  ʩʢʫʣʴʧʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʨʘʚʥʦʤʝʨʥʦ 

ʢʨʫʧʥʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ  ʠʣʠ ʧʣʦʱʘʜʥʘʷ (ʙʫʛʦʨʯʘʪʘʷ).  

ɺ ʠʟʫʯʝʥʥʦʡ ʚʳʙʦʨʢʝ ʧʳʣʴʮʳ Poaceae ʚʠʜʥʳ ʢʦʥʛʣʦʤʝʨʘʪʳ  (ʜʠʘʜʳ, ʪʝʪʨʘʜʳ, ʧʦʣʠʘʜʳ). 

ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʳʣʴʮʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ 

ʠʤʝʣʘ ʩʣʝʜʫʶʱʠʝ ʪʝʨʘʪʦʤʦʨʬʦʟʳ ʠʣʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʛʦ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ:  

1 ʜʝʬʦʨʤʘʮʠʷ ð ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦʡ ʚʠʜʫ ʦʢʨʫʛʣʦʡ ʠʣʠ ʩʬʝʨʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ 

ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ ʨʘʟʣʠʯʥʦʡ  ʩʪʝʧʝʥʠ: ʩʣʘʙʦʡ, ʫʤʝʨʝʥʥʦʡ ʠ ʩʠʣʴʥʦʡ. 

ʇʨʠʤʝʨʦʤ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʳʣʴʮʘ ʵʣʠʪʨʠʛʠʠ ʧʦʣʟʫʯʝʡ, ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ  

ʠʟ ʛ. ʂʘʨʘʢʦʣ ʠ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ ʠʟ ʛ. ɸʡʜʘʨʢʝʥ (ʨʪʫʪʥʳʡ ʢʦʤʙʠʥʘʪ), ʢʦʛʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʠʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʧʦʷʚʠʣʠʩʴ ʛʣʫʙʦʢʠʝ ʚʤʷʪʠʥʳ. ʇʨʠ ʵʪʦʤ 

ʦʧʝʨʢʫʣʫʤ (ʢʨʳʰʝʯʢʘ), ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥ ʘʥʘʣʦʛʠʯʥʦ ʤʝʞʘʧʝʨʪʫʨʥʳʤ ʫʯʘʩʪʢʘʤ, ʫ ʧʳʣʴʮʳ 

ʵʣʠʪʨʠʛʠʠ ʧʦʣʟʫʯʝʡ ʩʦʭʨʘʥʝʥ (ʈʠʩʫʥʦʢ 1ï3). ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦ 30% 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʳʣʴʮʳ ʟʣʘʢʦʚ, ʪʘʢ ʢʘʢ ʝʝ ʜʝʛʠʜʨʘʪʘʮʠʷ ʚ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʜʝʬʦʨʤʠʨʫʝʪ  

ʦʙʦʣʦʯʢʫ ʪʘʤ, ʛʜʝ ʦʥʘ ʥʘʠʙʦʣʝʝ ʪʦʥʢʘʷ ʠ ʵʣʘʩʪʠʯʥʘʷ. 

 

   
ʈʠʩʫʥʦʢ 1ï3. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʵʣʠʪʨʠʛʠʠ ʧʦʣʟʫʯʝʡ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 1000ï3000), ʦʚʩʷʥʠʮʳ 

ʣʫʛʦʚʦʡ  ʠʟ  ʛ. ʂʘʨʘʢʦʣ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 3 800) ʠ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ ʠʟ ʛ. ɸʡʜʘʨʢʝʥ (ʫʚʝʣʠʯʝʥʠʝ 

ʉʕʄ ³ 3600). ɺ ʠʟʫʯʝʥʥʦʡ ʚʳʙʦʨʢʝ ʚʠʜʥʳ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʨʘʟʥʳʭ ʚʠʜʦʚ, ʠʥʦʛʜʘ 

ʦʙʨʘʟʫʶʱʠʝ ʢʦʥʛʣʦʤʝʨʘʪʳ. 

 

2. ʧʝʨʬʦʨʘʮʠʷ ð ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʱʠʥ, ʦʪʚʝʨʩʪʠʡ ʠ ʢʘʚʝʨʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʣʦʢʘʣʴʥʦ 

ʠʣʠ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ.  

3. ʬʨʘʛʤʝʥʪʘʮʠʷ ð ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʪʝʨʘʪʦʤʦʨʬʦʟ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʦ ʥʘʨʫʰʝʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ, ʚʩʝ ʩʣʦʠ ʦʙʦʣʦʯʢʠ ʨʘʟʦʨʚʘʥ rʠ ʚʦʟʥʠʢʣʠ ʤʝʣʢʠʝ ʬʨʘʛʤʝʥʪ.r 

ʌʨʘʛʤʝʥʪʘʮʠʷ ʧʳʣʴʮʳ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʬʦʨʘʮʠʠ, ʪ. ʝ. ʧʦʷʚʣʝʥʠʷ ʛʣʫʙʦʢʠʭ ʪʨʝʱʠʥ ʠ 

ʢʘʚʝʨʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʥʘ ʩʘʤʦ ʟʝʨʥʦ. ʄʝʣʢʠʝ ʬʨʘʛʤʝʥʪʳ ʧʳʣʴʮʳ 

ʣʝʛʢʦ ʨʘʟʥʦʩʷʪʩʷ ʚʝʪʨʦʤ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʯʝʤ ʥʘʪʠʚʥʘʷ ʧʳʣʴʮʘ ʠ ʧʨʦʥʠʢʘʶʪ ʛʣʫʙʦʢʦ ʚ 

ʘʣʴʚʝʦʣʳ ʣʝʛʢʠʭ, ʚʳʟʳʚʘʷ ʧʳʣʴʮʝʚʫʶ ʙʨʦʥʭʠʘʣʴʥʫʶ ʘʩʪʤʫ. 

4. ʩʣʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʢʫʣʴʧʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ:  ʚʤʷʪʠʥʳ, 

ʚʳʨʦʩʪʳ, ʛʨʝʙʥʠ, ʥʘʧʣʳʚʳ ʠ ʪʷʞʠ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ, ʠʟʤʝʥʝʥʠʝ ʪʠʧʠʯʥʦʡ ʩʢʫʣʴʧʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʥʘʣʠʧʘʥʠʝ ʯʘʩʪʠʮ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʠʨʦʜʳ.   

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʳʣʴʮʳ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ ʠʟ ʧʛʪ. ʂʝʤʠʥ ʠ ʨʘʡʦʥʘ ʟʘʚʦʜʘ ʘʥʪʠʙʠʦʪʠʢʦʚ 

ʛ. ɹʠʰʢʝʢ ʦʙʨʘʟʦʚʘʥʳ ʥʘʧʣʳʚʳ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ ʠ ʤʝʣʢʠʝ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʚʳʨʦʩʪʳ (ʈʠʩʫʥʦʢ 4ï5). ʂʨʦʤʝ ʵʪʦʛʦ, ʈʠʩʫʥʦʢ 5 ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʤʝʞʜʫ ʥʘʧʣʳʚʘʤʠ 

ʧʦʷʚʠʣʠʩʴ ʪʷʞʠ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʪʨʝʭʛʨʘʥʥʘʷ, ʚ ʦʙʣʘʩʪʠ ʧʦʨʳ ʠ ʚ ʚʠʜʝ ʷʤʦʢ. ʇʨʠ ʵʪʦʤ ʦʧʝʨʢʫʣʫʤ ʥʘ ʧʦʨʝ ʫ 

ʧʳʣʴʮʳ ʧʨʠʩʫʪʩʪʚʫʝʪ.  
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ʉʕʄ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʧʳʣʴʮʳ ʝʞʠ ʩʙʦʨʥʦʡ ʠʟ ʨʘʡʦʥʘ ʟʘʚʦʜʘ 

ʘʥʪʠʙʠʦʪʠʢʦʚ ʛ. ɹʠʰʢʝʢ,  ʧʦʚʨʝʞʜʝʥʥʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʧʦʨʘʤʠ ʧʝʥʠʮʠʣʣʘ (ʨʘʟʤʝʨ 

3,0³2,5 ʤʢʤ). ɺ ʧʳʣʴʥʠʢʘʭ ʚʳʷʚʣʝʥʳ ʢʫʙʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

(ʈʠʩʫʥʦʢ 6ï7). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʘʛʣʦʤʝʨʘʪʳ:  

1. ʧʳʣʝʚʳʝ ʯʘʩʪʠʯʢʠ;  

2. ʢʨʠʩʪʘʣʣʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ;  

3. ʢʫʩʦʯʢʠ ʪʘʧʝʪʘʣʴʥʦʡ ʪʢʘʥʠ. 

4. ʩʦʯʝʪʘʥʥʳʡ ʪʝʨʘʪʦʤʦʨʬʦʟ,  ʚʢʣʶʯʘʶʱʠʡ  ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ  ʦʜʥʦʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʜʨʫʛʫʶ.  

 

 

 

 

ʈʠʩʫʥʦʢ 4ï5. ʇʳʣʴʮʝʚʳʝ  ʟʝʨʥʘ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ  ʠʟ ʨʘʡʦʥʘ  ʟʘʚʦʜʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʛ. ɹʠʰʢʝʢ  ʠ 

ʧʛʪ. ʂʝʤʠʥ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 3000ï5000). 

 

  
ʈʠʩʫʥʦʢ 6ï7. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʝʞʠ ʩʙʦʨʥʦʡ ʠʟ ʨʘʡʦʥʘ  ʟʘʚʦʜʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʛ. ɹʠʰʢʝʢ   

(ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 3000). 

 

ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʧʳʣʴʮʳ ʵʣʠʪʨʠʛʠʠ ʧʦʣʟʫʯʝʡ ʠʟ ʛ. ɸʡʜʘʨʢʝʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ  

ʚʤʷʪʠʥʳ, ʚʳʨʦʩʪʳ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ ʙʫʛʦʨʢʦʚ ʠ ʥʝʪʠʧʠʯʥʫʶ ʩʢʫʣʴʧʪʫʨʫ ʚ ʚʠʜʝ ʤʦʟʘʠʢʠ 

(ʈʠʩʫʥʦʢ 8). 

ʋ ʦʜʥʦʠʤʝʥʥʦʡ ʧʳʣʴʮʳ  ʠʟ ʧʛʪ. ɸʢ-ʊʶʟ (ʧʦʚʳʰʝʥʥʳʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʬʦʥ) 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʝʱʠʥʳ, ʢʘʚʝʨʥʳ, ʚʳʨʦʩʪʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʦʟʘʠʯʥʦʡ 

ʩʢʫʣʴʧʪʫʨʦʡ (ʈʠʩʫʥʦʢ 9). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʫ ʧʳʣʴʮʳ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ ʠʟ ʛ. ʂʘʨʘʢʦʣ ʧʨʠʤʝʨʥʦ 

ʥʘ ʦʜʥʫ ʪʨʝʪʴ ʧʦʢʨʳʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʣʝʥʢʦʡ. ɺʤʝʩʪʦ ʤʝʣʢʦʙʫʛʦʨʯʘʪʦʡ ʧʦʷʚʠʣʘʩʴ 

ʥʝʪʠʧʠʯʥʘʷ ð ʯʝʰʫʡʯʘʪʘʷ ʩʢʫʣʴʧʪʫʨʘ (ʈʠʩʫʥʦʢ 10). ʆʜʥʠʤ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʫ 

ʧʳʣʴʮʳ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ ʩʣʫʞʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʥʢʠʭ (ʜʦ 1 ʤʢʤ) ʠʣʠ ʪʦʣʩʪʳʭ (10ï15 ʤʢʤ) 

ʪʷʞʝʡ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ. ʆʜʥʦʠʤʝʥʥʘʷ ʧʳʣʴʮʘ ʠʟ ʧʛʪ. ɸʢ-ʊʶʟ ʠʤʝʣʘ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ: 
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ʢʘʚʝʨʥʳ, ʪʨʝʱʠʥʳ, ʨʘʟʨʳʚʳ ʠ ʚʤʷʪʠʥʳ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʧʳʣʠʥʢʘʭ ʩʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʦʭʨʘʥʷʣʠʩʴ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʥʦ ʚʠʜʝʥ ʦʧʝʨʢʫʣʫʤ. 

 

  

ʈʠʩʫʥʦʢ 8ï9. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʵʣʠʪʨʠʛʠʠ ʧʦʣʟʫʯʝʡ ʠʟ ʛ. ɸʡʜʘʨʝʥ ʠ  ʧʛʪ. ɸʢ-ʊʶʟ  (ʫʚʝʣʠʯʝʥʠʝ 

ʉʕʄ ³ 3600). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʧʳʣʴʮʳ ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ ʦʙʨʘʟʦʚʘʣʠʩʴ ʬʦʨʤʳ ʩ 

ʧʝʨʬʦʨʠʨʦʚʘʥʥʦʡ ʠ ʜʘʞʝ ʤʝʩʪʘʤʠ ʩʢʘʣʴʧʠʨʦʚʘʥʥʦʡ ʵʢʟʠʥʦʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʦʢʨʦʚʥʳʡ ʠ ʦʩʪʘʚʘʣʩʷ ʣʠʰʴ ʧʦʜʩʪʠʣʘʶʱʠʡ ʩʣʦʡ. ʈʷʜʦʤ ʥʘ 

ʬʦʪʦʛʨʘʬʠʠ ʨʘʩʧʦʣʦʞʝʥʦ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʝ ʧʳʣʴʮʝʚʦʝ ʟʝʨʥʦ (ʈʠʩʫʥʦʢ 11). 

 

  
 

ʈʠʩʫʥʦʢ 10ï11. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʦʚʩʷʥʠʮʳ ʣʫʛʦʚʦʡ  ʠʟ  ʛ. ʂʘʨʘʢʦʣ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 3800); 

ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ ʠʟ ʧʛʪ. ɸʢ-ʊʶʟ (ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³ 2500). ɺ ʚʳʙʦʨʢʝ ʚʠʜʥʳ ʘʛʣʦʤʝʨʘʪʳ  ʠʟ 

ʧʳʣʴʮʳ (ʜʠʘʜʳ, ʪʝʪʨʘʜʳ, ʧʦʣʠʘʜʳ). 

 

ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ ʠʟ ʛ. ɸʡʜʘʨʢʝʥ ʠʤʝʣʠ ʩʠʣʴʥʫʶ ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ 

ʚ ʚʠʜʝ ʪʨʝʭʛʨʘʥʥʠʢʘ ʠ ʪʨʝʱʠʥʳ, ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʨʘʟʨʳʚʳ. ʆʜʥʦʠʤʝʥʥʘʷ ʧʳʣʴʮʘ ʠʟ ʧʛʪ. ɸʢ-

ʊʶʟ ʦʯʝʥʴ ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʘ. ʂʨʦʤʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚʩʣʝʜʩʪʚʠʝ ʦʙʲʝʤʥʳʭ 

ʚʤʷʪʠʥ, ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʬʦʨʘʮʠʷ ʚ ʚʠʜʝ ʪʨʝʱʠʥ ʠ ʢʘʚʝʨʥ, ʘ ʪʘʢʞʝ ʬʨʘʛʤʝʥʪʘʮʠʷ. ʅʘ 

ʦʪʜʝʣʴʥʳʭ ʧʳʣʠʥʢʘʭ ʧʦʚʝʨʭʥʦʩʪʴ ʩʠʣʴʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ, ʪʘʤ ʥʘʭʦʜʷʪʩʷ ʥʘʧʣʳʚʳ 

ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ ʠ ʙʫʛʦʨʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʥʳʡ  ʪʝʨʘʪʦʤʦʨʬʦʟ, ʦʧʝʨʢʫʣʫʤ ʥʘ 

ʧʦʨʝ ʫ ʧʳʣʴʮʳ  ʩʦʭʨʘʥʠʣʩʷ (ʈʠʩʫʥʦʢ 12ï13). 

ɸʧʝʨʪʫʨʳ ð ʫʯʘʩʪʢʠ ʦʙʦʣʦʯʢʠ, ʛʜʝ ʧʨʦʯʥʘʷ ʠ ʫʩʪʦʡʯʠʚʘʷ ɻ ʢʟʠʥʘ ʩʠʣʴʥʦ ʨʝʜʫʮʠʨʦʚʘʥʘ,  

ʘ ʨʦʣʴ ʩʪʝʥʢʠ ʚʳʧʦʣʥʷʝʪ ʠʥʪʠʥʘ (ʚʥʫʪʨʝʥʥʷʷ ʦʙʦʣʦʯʢʘ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʙʣʘʩʪʴ ʘʧʝʨʪʫʨ 

ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ɻʬʬʝʢʪʫ ʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʠ ʦʥʠ ʩʪʨʘʜʘʶʪ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʥʘʧʨʠʤʝʨ, ʫ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ ʦʧʝʨʢʫʣʫʤ 

(ʊʘʙʣʠʮʘ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʟʤʝʥʷʝʪʩʷ ʤʦʨʬʦʣʦʛʠ ̫ʠ ʬʠʟʠʦʣʦʛʠʠ, ʢʘʢ ʚ ʝʝ ʮʠʪʦʧʣʘʟʤʝ, ʪʘʢ ʠ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʠʩʭʦʜʷʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʙʝʣʢʠ ʠ ʬʣʘʚʦʥʦʠʜʳ 

ʧʳʣʴʮʳ, ʠʥʜʫʮʠʨʫʷ ʤʫʪʘʛʝʥʥʦʩʪʴ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 12ï13. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʦʝ ʧʳʣʴʮʝʚʦʝ ʟʝʨʥʦ ʤʷʪʣʠʢʘ ʣʫʛʦʚʦʛʦ ʠʟ ʧʛʪ. ɸʢ-ʊʶʟ 

(ʫʚʝʣʠʯʝʥʠʝ ʉʕʄ ³  2000). 

 

ʊʘʙʣʠʮʘ. 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʀɿʄɽʅɽʅʀʁ ʇʓʃʔʎʓ  

ʇʆɼ ɼɽʁʉʊɺʀɽʄ ɿɸɻʈʗɿʅʀʊɽʃɽʁ 
 

ɸʧʝʨʪʫʨʳ ʕʢʟʠʥʘ ʉʪʨʫʢʪʫʨʘ 

ʇʦʛʣʦʱʝʥʠʝ 

ʟʘʛʨʷʟʥʠʪʝʣʷ. 

ʀʟʤʝʥʝʥʠʝ 

ʜʳʭʘʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʪʠʧʘ 

ʘʧʝʨʪʫʨ 

(ʤʥʦʛʦʧʦʨʦʚʦʩʪʴ). 

ʈʘʟʨʫʰʝʥʠʝ ʠʣʠ 

ʧʦʷʚʣʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʧʝʨʢʫʣʫʤʘ. 

ʇʦʛʣʦʱʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʷ. ɸʢʢʫʤʫʣʷʮʠʷ ʪʚʝʨʜʳʭ 

ʯʘʩʪʠʮ ʠ ʫʪʷʞʝʣʝʥʠʝ; ʦʙʨʘʟʦʚʘʥʠʝ ʘʛʣʦʤʝʨʘʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʧʳʣʴʮʘ-ʯʘʩʪʠʮʳ. 

ʇʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ. 

ʀʟʤʝʥʝʥʠʝ ʩʢʫʣʴʧʪʫʨʳ, ʚʢʣʶʯʘʷ ʤʦʟʘʠʯʥʫʶ ʠ 

ʯʝʰʫʡʯʘʪʫʶ; ʨʘʟʨʳʭʣʝʥʠʝ ʩʢʫʣʴʧʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ; ʩʣʠʧʘʥʠʝ ʟʝʨʝʥ; ʙʝʩʬʦʨʤʝʥʥʳʝ 

ʥʘʧʣʳʚʳ ʠ ʪʷʞʠ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ; ʙʝʩʧʦʨʷʜʦʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʛʨʝʙʥʠ; ʢʨʫʧʥʳʝ ʠʣʠ ʤʝʣʢʠʝ  

ʙʫʛʦʨʢʠ, ʨʘʟʣʠʯʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʜʠʘʤʝʪʨʫ; 

ʧʝʨʬʦʨʘʮʠʷ: ʤʝʣʢʠʝ ʦʪʚʝʨʩʪʠʷ ʠ ʢʘʚʝʨʥʳ; ʪʨʝʱʠʥʳ 

ʠ ʨʘʟʨʳʚʳ; ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʣʦʝʚ ʦʙʦʣʦʯʢʠ. 

ɼʝʬʦʨʤʘʮʠʷ. 

ʇʝʨʬʦʨʘʮʠʷ. 

ʌʨʘʛʤʝʥʪʘʮʠʷ: 

ʦʙʨʘʟʦʚʘʥʠʝ ʤʝʣʢʠʭ 

ʬʨʘʛʤʝʥʪʦʚ. 

ʇʦʷʚʣʝʥʠʝ ʚʳʨʦʩʪʦʚ ʠ  

ʢʦʥʛʣʦʤʝʨʘʪʦʚ. 

ʇʦʣʠʧʣʦʠʜʥʳʝ ʬʦʨʤʳ. 

ʇʦʣʠʤʦʨʬʥʳʝ 

(ʛʠʛʘʥʪʠʟʤ ʠ ʥʘʥʠʟʤ 

ʧʳʣʴʮʳ) ʠ 

ʪʝʨʘʪʦʤʦʨʬʥʳʝ ʬʦʨʤʳ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʶʤʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʩʢʘʥʠʨʫʶʱʝʡ ʤʠʢʨʦʩʢʦʧʠʠ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʦʡ 

ʠ ʪʝʨʘʪʦʤʦʨʬʥʦʡ ʧʳʣʴʮʳ Poaceae, ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʦʥʘ ʩʠʣʴʥʦ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʩʣʝʜʩʪʚʠʝ: 

1. ʪʦʥʢʦʡ (1,4ï1,6 ʤʢʤ) ʠ  ʭʨʫʧʢʦʡ ʵʢʟʠʥʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚ ʚʦʟʜʫʰʥʫʶ ʩʨʝʜʫ 

ʵʥʜʵʢʟʠʥʘ ʠʩʯʝʟʘʝʪ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʛʨʷʟʥʠʪʝʣʠ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʣʠ ʭʨʫʧʢʦʩʪʴ ʵʢʟʠʥ.r  

2. ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʚʠʪʦʡ ʵʢʟʠʥʳ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘʧʣʳʚʳ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ, 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʝʩʪʦʤ ʨʘʟʨʳʚʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʘʪʦʤʦʨʬʦʟʦʚ. ʉʧʦʨʦʧʦʣʣʝʥʠʥ ð ʦʯʝʥʴ 

ʫʩʪʦʡʯʠʚʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʧʦʣʠʤʝʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʛʠʜʨʦʢʩʠʣʘ. 

3. ʥʘʨʫʰʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʧʳʣʴʮʳ: ʠʟʤʝʥʷʝʪʩʷ ʪʠʧʠʯʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ, 

ʧʦʷʚʣʷʝʪʩʷ ʤʦʟʘʠʯʥʘʷ ʠ ʯʝʰʫʡʯʘʪʘʷ ʩʢʫʣʴʧʪʫʨʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ  ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ 

ʘʛʣʦʤʝʨʘʪʳ: ʧʳʣʝʚʳʝ ʯʘʩʪʠʯʢʠ; ʩʧʦʨʳ ʛʨʠʙʦʚ; ʢʨʠʩʪʘʣʣʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ; 

ʢʫʩʦʯʢʠ ʪʘʧʝʪʘʣʴʥʦʡ ʪʢʘʥʠ. 

4. ʯʨʝʟʚʳʯʘʡʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʵʬʬʝʢʪʫ ʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʡ. 

ɸʛʣʦʤʝʨʠʨʦʚʘʥʥʳʝ ʤʠʢʨʦʯʘʩʪʠʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʬʨʘʛʤʝʥʪʳ ʧʳʣʴʮʳ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʥʘ ʜʘʣʝʢʠʝ ʨʘʩʩʪʦʷʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʧʦʧʘʜʘʥʠʷ ʪʝʨʘʪʦʤʦʨʬʥʦʡ ʧʳʣʴʮʳ ʚ ʦʨʛʘʥʠʟʤ 
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ʯʝʣʦʚʝʢʘ ʠ ʚʦʟʨʘʩʪʘʝʪ ʪʷʞʝʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʧʦʣʣʠʥʦʟʘ. 

ʏʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ ʧʦ ʚʦʧʨʦʩʫ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʳʣʴʮʫ Poaceae, ʤʳ ʚʳʜʝʣʠʣʠ ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ: 

1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʚʦʟʜʫʭʘ ʠ ʬʨʘʛʤʝʥʪʘʤʠ, ʥʝʩʫʱʠʤʠ ʘʣʣʝʨʛʝʥ. 

ʇʳʣʴʮʘ ʨʘʩʪʝʥʠʡ ʚʳʟʳʚʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʫ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʢ ʥʝʡ 

ʙʦʣʴʥʳʭ. ʅʦ ʥʘ ʥʠʭ ʯʘʱʝ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʝ ʮʝʣʴʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ, ʘ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʝ  

ʯʘʩʪʠʮʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʣʣʝʨʛʝʥʳ (ʧʳʣʴʮʝʚʳʝ ʛʨʘʥʫʣʳ).  

ɺ ʮʝʣʦʤ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʠʤʝʶʪ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 15ï40 ʤʢʤ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʤʦʛʫʪ 

ʧʨʦʥʠʢʘʪʴ ʛʣʫʙʦʢʦ ʚ ʥʠʞʥʠʝ ʦʪʜʝʣʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʠʤʧʪʦʤʳ 

ʧʳʣʴʮʝʚʦʡ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʦʙʫʩʣʦʚʣʝʥʳ  ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʧʳʣʴʮʳ 

ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʟʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʫʭʘ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʥʠʤʠ ʠ ʫʩʫʛʫʙʣʷʶʪ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʚʳʜʝʣʷʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʣʠʧʠʜʳ, ʘʢʪʠʚʠʨʫʶʱʠʝ ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ in vitro [5]. 

2. ʇʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʚʳʜʝʣʝʥʠʝ ʘʣʣʝʨʛʝʥʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʛʦ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʚʦʟʜʫʭʘ ʠ ʧʳʣʴʮʝʚʳʤʠ ʟʝʨʥʘʤʠ  

ʧʦʚʨʝʞʜʘʝʪʩʷ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ, ʫʚʝʣʠʯʠʚʘʷ ʯʠʩʣʦ ʘʣʣʝʨʛʝʥʦʚ, ʚʳʜʝʣʷʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʨʠ 

ʵʪʦʤ ʥʘʙʣʶʜʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʳʣʴʮʝʚʳʭ ʟʝʨʥʘʭ, ʚʳʟʚʘʥʥʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʚʦʟʜʫʭʘ. ʇʨʠ ʧʦʤʦʱʠ ʉʕʄ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʭʨʫʧʢʦʩʪʴ ʵʢʟʠʥʳ 

ʧʦʚʳʰʘʝʪʩʷ ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ ʧʦʩʣʝ ʩʥʷʪʠʷ ʤʠʢʨʦʩʧʦʨʘʥʛʠʷ [6]. ʇʦʵʪʦʤʫ ʩʚʷʟʘʥʥʳʝ 

ʘʣʣʝʨʛʝʥʳ ʧʳʣʴʮʳ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʙʳʩʪʨʝʝ ʠ ʚʩʘʩʳʚʘʶʪʩʷ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʩʣʠʟʴʶ 

ʣʝʛʯʝ, ʯʝʤ ʥʝʩʚʷʟʘʥʥʳʝ ʘʣʣʝʨʛʝʥʳ, ʧʨʠʚʦʜʷ ʢ ʠʥʜʫʢʮʠʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʛʨʘʥʫʣ ʧʳʣʴʮʳ  ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʳʣʴʮʫ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [7ï8], ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʪʷʞʝʩʪʠ ʠ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʨʦʩʪʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

3. ʇʦʚʳʰʝʥʠʝ ʘʣʣʝʨʛʝʥʥʦʩʪʠ  ʧʳʣʴʮʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʚʦʟʜʫʭʘ. 

ɿʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʫʭʘ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʘʣʣʝʨʛʝʥʥʦʩʪʴ ʧʳʣʴʮʳ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʘʣʣʝʨʛʝʥʘʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʝʭʘʥʠʟʤʘʤ [5]. Armentia et al. ʩʨʘʚʥʠʚ ʘʣʣʝʨʛʝʥʥʦʩʪʴ ʦʙʨʘʟʮʦʚ, 

ʩʦʙʨʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ ʚ ʧʝʨʠʦʜ ʦʧʳʣʝʥʠʷ, ʚʳʷʚʠʣʠ, ʯʪʦ ʘʣʣʝʨʛʝʥʥʦʩʪʴ ʧʳʣʴʮʳ ʪʨʘʚ 

in vitro ʠ in vivo ʙʳʣʘ ʚʳʰʝ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʚ ʩʝʣʴʩʢʠʭ [9ï10]. ʇʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʘʣʣʝʨʛʝʥʥʦʩʪʴ ʧʳʣʴʮʳ ʠʟ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʪʘʤ 

ʫʨʦʚʝʥʴ ʘʣʣʝʨʛʝʥʦʚ ʠʣʠ ʧʨʠʚʦʜʠʪʴ ʢ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ, ʚʳʟʚʘʥʥʳʤ 

ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ. ɼʨʫʛʘʷ ʚʝʨʩʠʷ:  ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʘʣʣʝʨʛʝʥʥʦʩʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʜʫʢʮʠʝʡ ʨʘʥʝʝ ʥʝʚʳʨʘʞʝʥʥʳʭ ʙʝʣʢʦʚ ʚ ʵʢʩʧʦʥʠʨʦʚʘʥʥʦʡ ʧʳʣʴʮʝ, 

ʨʝʘʛʠʨʫʶʱʝʡ ʩ ʩʳʚʦʨʦʪʢʘʤʠ ʧʘʮʠʝʥʪʦʚ [10ï11]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ NO2 ʠʥʜʫʮʠʨʫʝʪ ʥʠʪʨʘʮʠʶ ʘʣʣʝʨʛʝʥʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʚʝʪʘʤ ʊ-

ʭʝʣʧʝʨʦʚ 2 (Th2), ʯʪʦ ʚʝʜʝʪ ʢ ʙʦʣʴʰʝʡ ʘʣʣʝʨʛʝʥʥʦʩʪʠ ʧʳʣʴʮʳ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠ 

ʧʦʚʳʰʝʥʥʦʤʫ ʨʠʩʢʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [12].  

4. ɸʜʲʶʚʘʥʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ. 

ʅʝʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʚʦʟʜʫʭʘ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʘʜʲʶʚʘʥʪʳ, ʩʚʷʟʳʚʘʷʩʴ ʩ ʘʣʣʝʨʛʝʥʘʤʠ ʠ 

ʩʪʠʤʫʣʠʨʫʷ ʩʠʥʪʝʟ IgE, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʦʩʪʨʝʥʠʶ ʩʠʤʧʪʦʤʦʚ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ [5, 13ï

15]. ʊʘʢ,  ʯʘʩʪʠʮʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʜʠʟʝʣʷ, ʢʦʪʦʨʳʝ ʫʩʫʛʫʙʣʷʶʪ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ 

ʜʘʞʝ ʚʳʟʳʚʘʶʪ ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʢ ʥʦʚʦʤʫ ʘʣʣʝʨʛʝʥʫ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʘʜʲʶʚʘʥʪ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [16ï19]. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʤʦʛʫʪ 

ʠʥʜʫʮʠʨʦʚʘʪʴ ʘʢʪʠʚʘʮʠʶ ʠ ʩʦʟʨʝʚʘʥʠʝ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʳʣʴʮʫ ʥʝ 

ʪʦʣʴʢʦ ʢʘʢ ʥʦʩʠʪʝʣʴ ʘʣʣʝʨʛʝʥʘ, ʥʦ ʠ ʢʘʢ ʘʜʲʶʚʘʥʪ ʜʣʷ ʟʘʧʫʩʢʘ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ [20]. 
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5. ʀʥʜʫʢʮʠʷ ʵʢʩʧʨʝʩʩʠʠ ʘʣʣʝʨʛʝʥʥʦʛʦ ʙʝʣʢʘ. 

ʇʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʚʣʠʷʥʠʠ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʘʣʣʝʨʛʝʥʥʳʭ ʙʝʣʢʦʚ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, 

ʯʪʦ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʧʳʣʴʮʝ ʠʟ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʡ, ʙʳʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ [22]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʚʣʝʢʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ, ʷʚʣʷʶʱʠʭʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʨʦʤ, ʥʘ ʘʣʣʝʨʛʝʥʳ, ʦʪʥʝʩʝʥʥʳʝ ʢ 

ʢʘʪʝʛʦʨʠʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ  ʙʝʣʢʦʚ [12]. ʋ ʨʘʩʪʝʥʠʡ ʦʥʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʧʘʪʦʛʝʥʳ (ʙʘʢʪʝʨʠʠ ʠ ʩʧʦʨʳ ʛʨʠʙʦʚ), ʟʘʩʫʭʘ 

ʠ  ʟʘʤʝʨʟʘʥʠʝ, ʯʪʦ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ [21ï29]. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ɸʚʪʦʨʳ ʧʨʠʚʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʫʨʙʘʥʠʟʘʮʠʝʡ ʠ ʪʝʥʜʝʥʮʠʝʡ 

ʢ ʨʦʩʪʫ ʯʠʩʣʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʤ ʧʦʥʠʤʘʥʠʠ ʩʘʤʦʡ ʧʨʠʨʦʜʳ 

ʙʦʣʝʟʥʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʘʥʪʠʛʠʩʪʘʤʠʥʥʳʤʠ ʣʝʢʘʨʩʪʚʘʤʠ [30]. 

ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʶʜʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʫʨʙʘʥʦʮʝʥʦʟʘʭ, ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʝʝ 

ʪʷʞʝʣʳʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʯʝʤ ʚ ʘʛʨʦʮʝʥʦʟʘʭ. ʇʦʩʢʦʣʴʢʫ 

ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʘʵʨʦʘʣʣʝʨʛʝʥʦʤ, ʧʦʣʣʠʥʦʟ ʯʘʩʪʦ ʠʟʫʯʘʝʪʩʷ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ ʠ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʘʣʣʝʨʛʠʝʡ [30]. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʫʩʫʛʫʙʣʷʪʴ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʧʫʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ ʯʝʨʝʟ ʧʦʚʨʝʞʜʝʥʠʝ 

ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ, ʜʝʡʩʪʚʫʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʲʶʚʘʥʪʦʚ, ʤʦʜʠʬʠʮʠʨʫʷ ʘʣʣʝʨʛʝʥʥʦʩʪʴ ʧʳʣʴʮʳ, 

ʫʩʠʣʠʚʘʷ ʵʢʩʧʨʝʩʩʠʶ ʘʣʣʝʨʛʝʥʦʚ ʠ ʠʥʜʫʮʠʨʫʷ ʥʦʚʳʝ ʘʣʣʝʨʛʝʥʳ.  

6. ʂʦʤʧʣʝʢʩ ʧʳʣʴʮʘ-ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʘʢʢʫʤʫʣʷʮʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʆʪ ʚʳʭʦʜʘ ʧʳʣʴʮʳ ʠʟ ʧʳʣʴʥʠʢʘ ʜʦ ʝʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʘʵʨʦʘʣʣʝʨʛʝʥʳ, 

ʚʢʣʶʯʘʷ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ, ʤʦʛʫʪ ʢʦʥʪʘʢʪʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʪʚʝʨʜʳʤʠ ʯʘʩʪʠʮʘʤʠ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʷʟʥʝʥʘ ʠʤʠ. ʉʘʤʘ ʧʳʣʴʮʘ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʢ PM10. ʇʳʣʴʮʘ ʠ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʨʠʛʛʝʨʦʚ ʘʩʪʤʳ [31ï32]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʤʥʦʛʦʢʨʘʪʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʳʣʴʮʝ ʪʠʤʦʬʝʝʚʢʠ ʣʫʛʦʚʦʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ, ð ʨʪʫʪʠ ʠ ʩʚʠʥʮʘ (ʚ 10 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʧʦ ʈʦʩʩʠʠ) ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʝʝ ʘʥʪʠʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʘ, ʥʦ ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʘʛʨʝʩʩʠʚʥʳʝ 

ʩʚʦʡʩʪʚʘ [34]. ɺ ʧʳʣʴʮʝ ʦʙʥʘʨʫʞʝʥʳ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ  ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ Hg> Pb> 

Cu> Ni> Zn, ʪ. ʝ. ʨʪʫʪʴ ʩʪʦʠʪ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʧʳʣʴʮʳ Poaceae ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ 

ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ. ʆʥ ʦʩʥʦʚʘʥ 

ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʩʨʦʢʘʭ ʮʚʝʪʝʥʠʷ, ʨʘʟʤʝʨʝ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʧʦʣʷʨʥʘʷ ʦʩʴ ʠ 

ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ), ʦʙʠʣʠʠ ʚʠʜʦʚ ʚ ʨʝʛʠʦʥʝ ʠ ʧʨʦʜʫʢʮʠʠ ʧʳʣʴʮʳ [33]. 

ʉʝʤʝʡʩʪʚʦ Poaceae ʩʦʩʪʦʠʪ ʠʟ 780 ʨʦʜʦʚ ʠ ʙʦʣʝʝ ʯʝʤ 12 000 ʚʝʪʨʦʦʧʳʣʷʝʤʳʭ ʚʠʜʦʚ, 

(20% ʤʠʨʦʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ) ʚʳʜʝʣʷʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ ʚ 

ʘʪʤʦʩʬʝʨʫ. ʌʣʦʨʘ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 300 ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ ʤʷʪʣʠʢʦʚʳʝ. ʄʥʦʛʠʝ 

ʘʣʣʝʨʛʝʥʥʳʝ ʟʣʘʢʠ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʠʢʦʨʘʩʪʫʱʠʤʠ, ʥʦ ʝʱʝ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ, ʧʦʵʪʦʤʫ 

ʠʭ ʧʳʣʴʮʘ ʧʨʝʦʙʣʘʜʘʝʪ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʉʝʤʝʡʩʪʚʦ Poaceae ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, ʘʣʣʝʨʛʝʥʥʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪ. ʇʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ ʠ 

ʝʞʘ ʩʙʦʨʥʘʷ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʜʩʝʤʝʡʩʪʚʫ Festucoidae, ʩʝʤʝʡʩʪʚʫ Festuceae ð ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 
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ʚ ʵʪʠʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʟʣʘʢʦʚ. ɼʠʘʤʝʪʨ ʠʭ ʧʳʣʴʮʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30 ʜʦ 40 ʤʢʤ. 

ʊʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʧʦʜʩʝʤʝʡʩʪʚʫ Argostideae (ʧʦʣʝʚʠʮʝʚʳʝ). ɽʝ 

ʧʳʣʴʮʘ ʠʤʝʝʪ ʨʘʟʤʝʨ 30ï35 ʤʢʤ, ʚʳʩʦʢʫʶ ʘʣʣʝʨʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ  

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʣʠʥʦʟʦʚ. 
 

 
ʈʠʩʫʥʦʢ 14. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ: ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʳʣʴʮʫ 

Poaceae. 

 

ɼʠʘʤʝʪʨ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ (ʧʦʜʩʝʤʝʡʩʪʚʦ ʄʷʪʣʠʢʦʚʳʝ ʠʣʠ ʥʘʩʪʦʷʱʠʝ 

ʟʣʘʢʠ, Pooideae) ʩʦʩʪʘʚʣʷʝʪ 51,2ï59,2 ʤʢʤ. ʀʭ ʧʳʣʴʮʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʪʠʧʥʘ ʠ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʚʠʟʫʘʣʴʥʦ ʜʦ ʚʠʜʘ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʜ ʦʙʱʠʤ ʛʨʠʬʦʤ ð ʟʣʘʢʠ. 

ʇʳʣʴʮʘ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʧʦ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʚʘʨʴʠʨʫʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʫʥʢʪʘ ʥʘʙʣʶʜʝʥʠʡ ʠ ʚ ʪʘʥʜʝʤʝ ʩ ʧʳʣʴʮʦʡ ʧʦʣʳʥʠ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʠʣʠ 

ʚʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʘʵʨʦʘʣʣʝʨʛʝʥʦʤ. ʋ ʙʦʣʴʥʳʭ ʧʦʣʣʠʥʦʟʦʤ ʨʝʩʧʫʙʣʠʢʠ ʢ ʥʝʡ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ IgE-ʘʥʪʠʪʝʣʘ 3ï4 ʢʣʘʩʩʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʯʝʤ ʠʭ ʥʘʠʚʳʩʰʠʝ ʟʥʘʯʝʥʠʷ 

ʦʪʤʝʯʝʥʳ ʚ ʛ. ʂʘʨʘʢʦʣ: g3, ʝʞʘ ʩʙʦʨʥʘʷ (27,5), g4, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ (28,1), ʘ ʥʘʠʤʝʥʴʰʠʝ ð ʚ 

ʛ. ʅʘʨʳʥ: g3 (0,9) ʠ g4 (0,8) [36]. 

ɺʩʝ ʚʠʜʳ Poaceae ʦʧʳʣʷʶʪʩʷ ʚʝʪʨʦʤ, ʠ ʧʨʦʠʟʚʦʜʷʪ ʤʥʦʞʝʩʪʚʦ ʦʜʥʦʪʠʧʥʦʡ ʧʳʣʴʮʳ, 

ʢʦʪʦʨʘʷ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ɼʣʷ ʥʠʭ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ 

ʧʳʣʝʥʠʷ ï  ʦʩʦʙʠ ʦʜʥʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʳʣʷʪ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ  ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʢʨʝʩʪʥʦʛʦ ʦʧʳʣʝʥʠʷ. ʇʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʧʳʣʴʮʳ ʟʣʘʢʦʚ  ʧʦʜʩʯʠʪʘʥʦ ʚ ʛ. ʂʘʨʘʢʦʣ (1075), ʘ ʟʘʪʝʤ  ʛʛ. ʆʰ (910), ʏʦʣʧʦʥ-ɸʪʘ (703), 

ʅʘʨʳʥ (633) ʠ ɹʠʰʢʝʢ (368).  

ʉʘʤʦʝ ʨʘʥʥʝʝ ʧʦʷʚʣʝʥʠʝ ʵʪʦʡ ʧʳʣʴʮʳ ʦʪʤʝʯʝʥʦ ʚ ʛ. ʏʦʣʧʦʥ-ɸʪʘ, ʘ ʧʦʟʜʥʝʝ ð ʛ. ʅʘʨʳʥ,  

ʩʦʟʜʘʶʱʠʭ ʧʦʨʦʛʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ: ʚ ʛʛ. ʆʰ ʚ ʪʝʯʝʥʠʝ 224, ʏʦʣʧʦʥ-ɸʪʘ ð 169, 

ɹʠʰʢʝʢ ð 131 ʠ ʅʘʨʳʥ ð 130 ʜʥʝʡ. ʉʨʦʢʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʳʣʴʮʝʚʦʛʦ ʩʝʟʦʥʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʥʝʪʠʢʦʡ ʚʠʜʦʚ, ʥʦ ʬʝʥʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʠ  ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʧʦʚʳʰʝʥʠʝ 
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ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʴʮʳ Poaceae ʚ ʚʦʟʜʫʭʝ. 

 
 

ʈʠʩʫʥʦʢ 15. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ: ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ. 

 

ɺ ʮʝʣʦʤ ʥʝʚʳʩʦʢʠʝ ʧʦʜʩʯʝʪʳ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʦʥʘ ʤʝʣʢʘʷ, ʣʝʛʢʘʷ, ʣʝʪʫʯʘʷ ʠ ʥʝ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʦʩʝʜʘʥʠʶ, ʘ ʧʦʩʪʦʷʥʥʦ ʫʥʦʩʠʪʩʷ ʚʝʪʨʦʤ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʴʮʳ ʚ 

ʘʪʤʦʩʬʝʨʝ ʚʥʝʩʣʠ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʝʞʘ ʩʙʦʨʥʘʷ, ʣʠʩʦʭʚʦʩʪ ʣʫʛʦʚʦʡ, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, 

ʢʦʩʪʝʨ ʙʝʟʦʩʪʳʡ, ʨʘʡʛʨʘʩ ʚʳʩʦʢʠʡ, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, ʤ. ʦʜʥʦʣʝʪʥʠʡ, ʤ. 

ʣʫʢʦʚʠʯʥʳʡ. ʉʧʝʢʪʨ ʫʢʘʟʘʥʥʳʭ ʘʣʣʝʨʛʝʥʦʚ ʦʜʥʦʦʙʨʘʟʝʥ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʟʦʥʘʭ, ʥʦ ʚ 

ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʜʦʤʠʥʠʨʫʶʪ ʩʦʨʛʦ, ʩʚʠʥʦʨʦʡ ʠ ʝʞʦʚʥʠʢ. ʆʥʠ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʚʢʣʘʜʘ ʧʳʣʴʮʳ [33, 35]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ, 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʳʣʴʮʝʚʳʤʠ 

ʘʣʣʝʨʛʝʥʘʤʠ, ʚʳʟʳʚʘʷ ʪʷʞʝʩʪʴ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʨʦʩʪ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʣʣʠʥʦʟʘʤʠ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʧʦʪʝʨʴ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ. ʆʥʠ ʢʘʩʘʶʪʩʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʦʚ ʥʝʘʣʣʝʨʛʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ Pinaceae, Ulmaceae, ʠʩʢʣʶʯʘʷ 

Cupressaceae, Betulaceae. ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʠʪʝʣʷ PM2.5 ʚ ʤʘʝ 2019 ʛ. 

ʧʦʩʦʣʴʩʪʚʦ ʉʐɸ ʚ ʛ. ɹʠʰʢʝʢ ʧʨʠʦʙʨʝʣʦ ʜʘʪʯʠʢ ʩʪʦʠʤʦʩʪʴʶ 150 ʪʳʩ. ʜʦʣʣʘʨʦʚ. ʇʦ ʥʦʨʤʘʤ 

ɺʆɿ, ʝʛʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʙʦʣʴʰʝ 10 ʤʢʛ/ʤį, ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ð 

ʥʝ ʙʦʣʴʰʝ 25  ʤʢʛ/ʤį. ʏʘʩʪʠʮʳ ʈʄ2.5 ï ʚʦʟʜʫʰʥʳʡ ʟʘʛʨʷʟʥʠʪʝʣʴ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ 

ʢʘʢ ʪʚʝʨʜʳʝ ʤʠʢʨʦʯʘʩʪʠʮʳ, ʪʘʢ ʠ ʤʝʣʢʠʝ: ʬʨʘʛʤʝʥʪʳ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ, ʯʘʩʪʠʮʳ ʩʘʞʠ, 

ʘʩʬʘʣʴʪʘ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʢʨʳʰʝʢ, ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ, ʩʦʝʜʠʥʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʨʘʟʤʝʨʦʤ ʦʪ 10 ʥʤ ʜʦ 2,5 ʤʢʤ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʦʣʳʝ ʩʧʦʨʦʧʦʣʣʝʥʠʥʦʚʳʝ ʢʘʧʩʫʣʳ ʵʢʟʠʥʳ ʧʳʣʴʮʳ ʧʨʠʤʝʥʷʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ ʠ ʤʠʢʨʦʢʘʧʩʫʣʠʨʦʚʘʥʠʷ [37]. 

ʉʧʦʨʦʧʦʣʣʝʥʠʥ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ 

ð ʦʪ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʜʦ ʢʦʩʤʝʪʠʢʠ ʠʣʠ ʜʘʞʝ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʳʣʴʮʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʪʚʦʨʝʥʠʝ ʫʯʝʥʦʛʦ, ʥʦ ʠ 

ʭʫʜʦʞʥʠʢʘ. ɽʩʣʠ ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʫʶ ʧʳʣʴʮʫ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʦʣʦʪʥʘʤʠ 

ʭʫʜʦʞʥʠʢʦʚ, ʪʦ ʪʝʨʘʪʦʤʦʨʬʥʫʶ ð ʩ ʠʥʩʪʘʣʣʷʮʠʷʤʠ, ʘʙʩʪʨʘʢʪʥʳʤʠ ʠʣʠ ʩʶʨʨʝʘʣʠʩʪʠʯʝʩʢʠʤʠ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʳʣʴʮʘ ʷʚʣʷʝʪʩʷ ʘʨʪ ʦʙʲʝʢʪʦʤ. ʥʘ ʦʩʥʦʚʝ ʝʝ 

ʦʨʠʛʠʥʘʣʴʥʦʡ ʬʦʨʤʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʣʘʤʧʳ, ʫʢʨʘʰʝʥʠʷ ʠ ʩʢʫʣʴʧʪʫʨʳ.  

 

ɺʳʚʦʜʳ 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʳʣʴʮʘ Poaceae, ʦʙʣʘʜʘʶʱʘʷ ʩʬʝʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʝʡ ʠ ʦʜʥʦʨʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʩʪʴʶ ʯʘʩʪʦ ʜʝʛʨʘʜʠʨʫʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʤʝʨʘ. ʆʥʘ ʩʠʣʴʥʦ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʚʩʣʝʜʩʪʚʠʝ: 

ïʪʦʥʢʦʡ (1,4ï1,6 ʤʢʤ) ʠ  ʭʨʫʧʢʦʡ ʵʢʟʠʥʳ; 

ïʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʚʠʪʦʡ ʵʢʟʠʥʳ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘʧʣʳʚʳ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ, 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʝʩʪʦʤ ʨʘʟʨʳʚʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʨʘʪʦʤʦʨʬʦʟʦʚ;  

ïʥʘʨʫʰʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʧʳʣʴʮʳ: ʠʟʤʝʥʷʶʪʩʷ ʩʢʫʣʴʧʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʢʟʠʥʳ, ʧʦʷʚʣʷʝʪʩʷ ʤʦʟʘʠʯʥʘʷ ʠ ʯʝʰʫʡʯʘʪʘʷ ʩʢʫʣʴʧʪʫʨʘ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ  

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʘʛʣʦʤʝʨʘʪʳ: 1) ʧʳʣʝʚʳʝ ʯʘʩʪʠʯʢʠ; 2) ʩʧʦʨʳ ʛʨʠʙʦʚ; 3) ʢʨʠʩʪʘʣʣʳ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ; 4) ʢʫʩʦʯʢʠ ʪʘʧʝʪʘʣʴʥʦʡ ʪʢʘʥʠ. 

ïʯʨʝʟʚʳʯʘʡʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʵʬʬʝʢʪʫ ʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʡ, ʘʢʢʫʤʫʣʠʨʫʷ ʥʘ 

ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʯʘʩʪʠʮʳ ʠ ʪʨʘʥʩʧʦʨʪʠʨʫʷ ʠʭ ʥʘ ʜʘʣʝʢʠʝ ʨʘʩʩʪʦʷʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʧʦʧʘʜʘʥʠʷ ʪʝʨʘʪʦʤʦʨʬʥʦʡ ʧʳʣʴʮʳ ʚ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʠ ʚʦʟʨʘʩʪʘʝʪ ʪʷʞʝʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʧʦʣʣʠʥʦʟʘ. 

2. ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʚʘʞʥʦʩʪʴ ʚʳʙʨʦʩʦʚ 

ʧʳʣʴʮʳ Poaceae ʧʦ ʟʘʜʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʬʝʥʦʣʦʛʠʠ, ʨʘʟʤʝʨʫ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ, ʚʠʜʦʚʦʤʫ 

ʦʙʠʣʠʶ  ʠ ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʠ. 
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ASSESSMENT OF ONTOGENY IN THE COENOPOPULATIONS  
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Baku, Azerbaijan, zulfiyya_m@rambler.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ Vicia alpestris 

Steven ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚ ʦʥʪʦʛʝʥʝʟʝ. ʀʟʫʯʝʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʦ ʨʘʥʛʦʚ ʬʦʨʤʘʮʠʡ ʠ ʘʩʩʦʮʠʘʮʠʡ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ V. alpestris, ʦʧʨʝʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ð ʠʥʜʝʢʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʟʘʤʝʱʝʥʠʷ ʠ ʚʦʟʨʘʩʪʥʦʡ, ʪʠʧʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠ 

ʞʠʟʥʝʥʥʦʩʪʴ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ.  

 

Abstract. During the research, the evaluation of Vicia alpestris Steven species based on 

the study of age and ontogenetic age state in the ontogeny of the coenopopulations has been 

conducted, and the productivity was studied in the vegetation types up to the formation and 

association ranks. During the study of the coenopopulation structure, some demographic 

parameters, including indices of recovery and replacement, age index, coenopopulations types and 

vitality. The demographic structure was determined by the ratio of different ontogenetic age groups.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʩʦʮʠʘʮʠʷ, ʨʘʥʛ, ʘʨʝʘʣ, ʢʘʪʝʛʦʨʠʷ. 

 

Keywords: association, rank, area of distribution, category. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ ʙʦʙʦʚʳʭ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʴʶ, 

ʷʚʣʷʝʪʩʷ ʨʦʜ ʛʦʨʦʰʝʢ (Vicia L.). ʀʟ ʙʦʣʝʝ 200 ʚʠʜʦʚ ʜʘʥʥʦʛʦ ʨʦʜʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʤʠʨʝ, 

ʚʦ ʬʣʦʨʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚʩʪʨʝʯʘʝʪʩʷ 43 ʚʠʜʘ, ʠʟ ʥʠʭ ʦʜʠʥ ʚʠʜ ʚʦʟʜʝʣʳʚʘʝʪʩʷ ʚ ʢʫʣʴʪʫʨʝ [1ï4].  

ɺʠʜʳ ʨʦʜʘ Vicia L. ̫ʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷʤʠ ʩ ʦʩʦʙʳʤ ʟʥʘʯʝʥʠʝʤ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʫʣʫʯʰʝʥʠʠ ʢʦʨʤʦʚʳʭ ʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ [5ï11].  

ʇʫʪʝʤ ʦʢʫʣʴʪʫʨʠʚʘʥʠʷ ʚʠʜʦʚ ʨʦʜʘ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʢʫʣʴʪʫʨ ʩ ʚʳʩʦʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ, ʯʪʦ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʦʮʝʥʢʘ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʛʦʨʥʦʛʦ, ʠʣʠ ʘʣʴʧʠʡʩʢʦʛʦ ʛʦʨʦʰʢʘ (Vicia alpestris Steven) ʚ ʨʘʟʥʳʭ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚʠʜʘ Vicia alpestris Steven 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʡʦʥʘʤ ɸʟʝʨʙʘʡʜʞʘʥʘ ʚ 2007ï2017-ʭ ʛʦʜʘʭ.  

ʇʨʠ ʦʮʝʥʢʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʠʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ ʠ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʨʫʜʘʭ ɸ. ɸ. 

ʋʨʘʥʦʚʘ, ʊ. ɸ. ʈʘʙʦʪʥʦʚʘ, ʃ. ɸ. ɾʠʚʦʪʦʚʩʢʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʢʘʭ [12ï

17]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʠʜʘ V. alpestris, ʠʟʫʯʝʥʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʠʧʘʭ ʜʦ ʨʘʥʛʘ 

ʬʦʨʤʘʮʠʡ ʠ ʘʩʩʦʮʠʘʮʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʘʤ [5, 18ï21]. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ V. alpestris, ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʧʨʠʥʷʪʳʭ 

ʤʝʪʦʜʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ð ʠʥʜʝʢʩʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʟʘʤʝʱʝʥʠʷ ʠ ʚʦʟʨʘʩʪʥʦʡ, ʪʠʧʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʠ ʞʠʟʥʝʥʥʦʩʪʴ. 

ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ; ʧʨʠ ʦʮʝʥʢʝ ʞʠʟʥʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ ʟʘ ʦʩʥʦʚʫ ʙʳʣʠ ʚʟʷʪʳ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʦʙʝʡ [7ï9, 11ï12, 15ï16, 20ï22]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

Vicia alpestris Steven ð ʨʘʟʚʝʪʚʣʝʥʥʦʝ, ʤʥʦʛʦʣʝʪʥʝʝ ʢʦʨʥʝʚʠʱʥʦʝ ʨʘʩʪʝʥʠʝ, ʨʘʩʪʝʪ ʚ 

ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ ʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʥʘ ʚʳʩʦʪʝ 2500ï3000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ [1, 3]. ʕʪʦ ʨʘʩʪʝʥʠʝ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʤʦʨʦʟʫ, 

ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʥʘ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ ʠ  ʥʝʤʥʦʛʦ ʨʘʟʤʳʪʳʭ ʩʢʣʦʥʘʭ, ʦʭʦʪʥʦ ʧʦʝʜʘʝʪʩʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ [9, 18]. 

ʎʝʥʦʧʦʧʫʣʷʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜʘ V. alpestris ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2017ï2019-ʭ ʛʛ. ʚ 

ʜʚʫʭ ʪʠʧʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ: I SP ʠ II SP ð ʚ ʘʣʴʧʠʡʩʢʦʤ ʪʠʧʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, III SP ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚ ʪʠʧʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ çʘʣʴʧʠʡʩʢʠʝ ʢʦʚʨʳè.  

I SP ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʝʪʥʝʤ ʧʘʩʪʙʠʱʥʦʤ ʫʯʘʩʪʢʝ ʪʝʨʨʠʪʦʨʠʠ ɻʘʭʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ʛʦʨ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʚ ʬʦʨʤʘʮʠʠ 

TrifolietumïNardosum, ʢʣʘʩʩʘ ʬʦʨʤʘʮʠʡ ð ʙʦʙʦʚʦ-ʟʣʘʢʦʚʳʝ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ, ʪʠʧʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ð ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ.  

II SP ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʣʝʪʥʝʤ ʧʘʩʪʙʠʱʥʦʤ ʫʯʘʩʪʢʝ ʪʝʨʨʠʪʦʨʠʠ ʆʛʫʟʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʚ ʛʨʫʧʧʝ ʬʦʨʤʘʮʠʡ Bromopsiseta-Amorietum-Onobrychisosum, ʢʣʘʩʩʘ ʬʦʨʤʘʮʠʡ ð 

ʟʣʘʢʦʚʦ-ʙʦʙʦʚʳʝ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ.   

III SP ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʚʝʨʰʠʥʝ ʛ. ʈʫʩʪʘʤʙʘʟʳ ʆʛʫʟʩʢʦʛʦ ʨʘʡʦʥʘ (ʥʘ 

ʚʳʩʦʪʝ 2906ï3600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ) ʚ ʛʨʫʧʧʝ ʬʦʨʤʘʮʠʡ SibbaldiaetaïAlchemilletumï

Amoriosum, ʢʣʘʩʩʘ ʬʦʨʤʘʮʠʡ ð ʥʠʟʢʦʨʦʩʣʳʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʙʦʙʦʚʳʝ ʘʣʴʧʠʡʩʢʠʝ ʢʦʚʨʳ ʚ 

ʩʦʩʪʘʚʝ ʪʠʧʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ð ʘʣʴʧʠʡʩʢʠʝ ʢʦʚʨʳ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʦʮʝʥʢʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ V. alpestris ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʚʩʝ ʦʩʦʙʠ ʠʤʝʶʪ ʧʦʣʥʳʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ.  

ʀʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʡ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʧʣʦʱʘʜʢʘʭ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚ 4ï5 ʧʦʚʪʦʨʘʭ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʝʤʝʥʘ 

V. alpestris ʧʨʦʨʘʩʪʘʶʪ ʫʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 3ï4 ÁC. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 15ï20 ÁC, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ 30 ÁC ʨʘʟʚʠʪʠʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʧʨʦʨʦʩʪʢʠ 

ʣʝʛʢʦ ʦʪʣʠʯʠʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʪʠ ʦʪʣʠʯʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʠ ʧʦʯʝʢ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʠʭ ʧʘʟʫʭʘʭ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʙʝʛʦʚ ʠ ʪ. ʜ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʦʨʦʩʪʢʠ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʠʜʘ, ʘ ʠʭ ʯʠʩʣʦ ð ʧʦʢʘʟʘʪʝʣʝʤ 
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ʠʟʤʝʥʯʠʚʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. 

ʉʙʦʨ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ ʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʫʢʘʟʘʥʥʳʤ 

ʤʘʨʰʨʫʪʘʤ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʩ ʤʘʷ ʧʦ ʦʢʪʷʙʨʴ, ʜʚʘ ʨʘʟʘ ʚ ʤʝʩʷʮ. ʅʘ ʧʝʨʚʦʤ 

ʵʪʘʧʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ  ʦʩʦʙʝʥʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ ʚʠʜʘ, ʠ ʦʩʦʙʠ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 

ʢʘʪʝʛʦʨʠʠ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʢʘʞʜʦʡ 

ʤʦʜʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʨʘʥʩʝʢʪʳ. ʅʘ ʪʨʘʥʩʝʢʪʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʣʴʝʬʘ, 

ʯʝʨʝʟ ʢʘʞʜʳʝ 30ï50 ʤ ʙʳʣʠ ʦʪʜʝʣʝʥʳ ʤʦʜʝʣʴʥʳʝ ʧʣʦʱʘʜʢʠ ʚ 1ʤ2. ʅʘ ʢʘʞʜʦʡ ʤʦʜʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʨʘʩʪʥʳʝ ʢʘʪʝʛʦʨʠʠ ʜʣʷ ʚʩʝʭ ʦʩʦʙʝʡ V. alpestris. ʇʣʦʪʥʦʩʪʴ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʙʳʣʘ ʦʮʝʥʝʥʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʩʦʙʝʡ ʥʘ 1 ʤ2. 

ʋ ʚʠʜʘ V. alpestris ʦʩʦʙʠ ʚ ʚʦʟʨʘʩʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʨʦʩʪʢʦʚ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʣʠʩʪʦʯʢʦʚ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʦʩʪʘ ʨʘʩʪʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʚ ʶʚʝʥʠʣʴʥʦʝ, ʘ ʟʘʪʝʤ ð ʠʤʤʘʪʫʨʥʦʝ ʚʦʟʨʘʩʪʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʇʦʩʪʝʧʝʥʥʦ ʬʦʨʤʠʨʫʶʪʩʷ ʣʠʩʪʴʷ (ʨʘʟʚʠʚʘʶʪʩʷ ʯʝʨʝʰʢʠ, ʞʠʣʢʠ), ʚ ʧʘʟʫʭʘʭ 

ʟʝʣʝʥʳʭ ʣʠʩʪʴʝʚ ʙʳʚʘʝʪ ʤʥʦʛʦ ʧʦʯʝʢ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʛʠʧʦʢʦʪʠʣʷ ʫʪʦʣʱʘʝʪʩʷ, ʠ ʥʘʯʠʥʘʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʫʜʝʢʩ. ɺ ʚʠʨʛʠʥʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʩʦʙʠ ʥʘʯʠʥʘʶʪ ʤʦʥʦʧʦʜʠʘʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ. ɺ ʩʝʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʨʘʩʪʝʥʠʷ ʟʘʮʚʝʪʘʶʪ. ɺ ʩʦʮʚʝʪʠʠ ʢʦʣʠʯʝʩʪʚʦ 

ʮʚʝʪʢʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʷʜʘ ʨʘʟʚʝʪʚʣʝʥʠʷ. ɼʣʷ ʚʠʜʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʤʦʥʦʢʘʨʧʥʳʝ 

ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʚʝʩʝʥʥʠʝ ʠ ʤʦʥʦʢʘʨʧʥʳʝ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʦʩʝʥʥʠʝ ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʝ ʧʦʙʝʛʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʩʝʥʥʠʭ ʠ ʚʝʩʝʥʥʠʭ ʧʦʙʝʛʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ. ʆʩʝʥʴʶ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʨʦʟʝʪʦʯʥʘʷ ʯʘʩʪʴ ʧʦʙʝʛʘ. ɺ 2018 ʛ. ʚ ʩʚʷʟʠ ʩ ʟʘʩʫʰʣʠʚʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʟʚʠʣʠʩʴ 

ʤʦʥʦʢʘʨʧʥʳʝ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʚʝʩʝʥʥʠʝ ʨʦʟʝʪʢʠ.  

ʎʝʥʦʧʦʧʫʣʷʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ 3 ʢʣʘʩʩʘʭ ʬʦʨʤʘʮʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʛʨʫʧʧʘʭ ʬʦʨʤʘʮʠʡ Trifolietum-Nardosum  (I SP) ʠ SibbaldiaetaïAlchemilletumïAmoriosum (III 

SP) ʧʦʢʘʟʘʪʝʣʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚʠʜʘ V. alpestris ʙʳʣ ʥʠʟʢʠʤ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚʠʜʘ V. alpestris ʥʘʙʣʶʜʘʣʘʩʴ ʩʤʝʥʘ ʚʦʟʨʘʩʪʥʳʭ 

ʩʦʩʪʦʷʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ  1. 

ʏʀʉʃɽʅʅʆʉʊʔ ʈɸʉʊɽʅʀʁ Vicia alpestris Steven.  

ʈɸɿʃʀʏʅʓʍ ʆʅʊʆɻɽʅɽʊʀʏɽʉʂʀʍ ʉʆʉʊʆʗʅʀʁ 
 

 

ɺ 2019 ʛ. ʚ I SP ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʠʤʤʘʪʫʨʥʳʝ ʠ ʚʠʨʛʠʥʠʣʴʥʳʝ ʦʩʦʙʠ, ʜʦʣʷ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʩʦʙʝʡ ʪʘʢʞʝ ʙʳʣʘ ʥʠʟʢʦʡ (ʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 3ï4). ɺ III SP ʥʘ ʚʝʨʰʠʥʝ ʛ. ʈʫʩʪʘʤʙʘʟʳ 

ʆʛʫʟʩʢʦʛʦ ʨʘʡʦʥʘ ʥʠʟʢʠʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʩʦʙʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ 

SP  ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʚʦʟʨʘʩʪʥʳʝ ʩʦʩʪʦʷʥʠʷ  

j im v g1 g2 g3 ss s × 

I 
S

P 

2017 - 4 2 4 3 2 5 5 25 

2018 1 5 6 6 2 2 6 5 33 

2019 2 - - 4 4 3 5 - 18 

II
 S

P
 2017 2 4 - 10 10 8 8 7 49 

2018 - 5 7 8 9 8 6 5 48 

2019 - 4 6 10 8 8 4 - 40 

II
I 
S

P
 2017 1 3 3 8 5 5 6 7 38 

2018 - 4 4 9 8 7 7 4 43 

2019 4 - 4 6 5 4 5 4 32 

 × 10 29 32 65 54 47 52 37 326 

 % 3,1 8,9 9,8 19,9 16,6 14,4 15,9 11,3 99,9 
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ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʛʨʦʟʝ ʜʣʷ ʚʠʜʘ. ɺ ʵʪʦʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚ 2017 ʛ. ʢʦʣʠʯʝʩʪʚʦ 

ʩʝʥʠʣʴʥʳʭ ʦʩʦʙʝʡ (s=7) ʚʦʟʨʦʩʣʦ. ɺ ʛʨʫʧʧʝ ʬʦʨʤʘʮʠʡ Bromopsiseta-Amorietum-

Onobrychisosum ʥʘ ʣʝʪʥʝʤ ʧʘʩʪʙʠʱʥʦʤ ʫʯʘʩʪʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʛʫʟʩʢʦʛʦ ʨʘʡʦʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʩʦʙʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʩʦʩʪʦʷʥʠʡ ʪʘʢʞʝ ʙʳʣ ʥʠʟʢʠʤ. ɺ 

ʬʦʨʤʘʮʠʠ Trifolietum-Nardosum (ISP) ʥʘ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ, ʥʘ ʣʝʪʥʝʤ ʧʘʩʪʙʠʱʥʦʤ ʫʯʘʩʪʢʝ 

ʪʝʨʨʠʪʦʨʠʠ ɻʘʭʩʢʦʛʦ ʨʘʡʦʥʘ ʚ 2017 ʛ. ʧʨʝʦʙʣʘʜʘʥʠʝ ʠʤʤʘʪʫʨʥʳʭ ʦʩʦʙʝʡ (im=4), ʤʝʥʴʰʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʪʘʨʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʤʤʘʪʫʨʥʳʤʠ ʩʚʷʟʘʥʦ ʩʦ ʩʣʘʙʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʝʤʷʥ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʚʩʪʨʝʯʘʣʠʩʴ ʩʪʘʨʝʶʱʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠ ʮʝʥʦʧʦʧʫʣʷʮʠʠ 

ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ (ʊʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2. 

ʆʎɽʅʂɸ ʎɽʅʆʇʆʇʋʃʗʎʀʁ ɺʀɼɸ Vicia alpestris Steven 
 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 2, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʪʘʨʝʶʱʠʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚ I SP ʚ 

2019 ʛ. (æ-w=0,67-0,65), ʚ II SP ʚ 2017 ʛ (æ-w=0,59ï0,61) ʠ ʧʝʨʝʭʦʜʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚ 

ʜʨʫʛʠʝ ʛʦʜʳ, ʦʪʩʫʪʩʪʚʠʝ ʤʦʣʦʜʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʧʨʠʚʝʜʝʪ ʢ ʝʱʝ ʙʦʣʴʰʝʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ V. alpestris ʚ ʙʫʜʫʱʝʤ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

(w=0,68) ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ ʥʘʙʣʶʜʘʣʩʷ ʚ II SP ʚ 2019 ʛ.  

 

ɺʳʚʦʜʳ 

ɺ ʭʦʜʝ ʦʮʝʥʢʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʚʠʜʘ V. alpestris ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʨʝʟʤʝʨʥʳʡ 

ʚʳʧʘʩ ʩʢʦʪʘ ʠ ʫʩʠʣʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʘʩʪʙʠʱʥʳʭ ʫʯʘʩʪʢʘʭ 

ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ. ʇʨʦʚʝʜʝʥʠʝ ʧʦʩʪʦʷʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘʜ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʪʘʢʠʭ ʚʠʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʥʘ ʫʨʦʚʥʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʥʝʚʦʟʤʦʞʥʘ ʧʦʜʛʦʪʦʚʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʧʦʜʦʙʥʳʭ ʚʠʜʦʚ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʩ 

ʥʘʫʯʥʦʡ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ.  

 

SP ʆʥʪ 

ʧʝʨʠʦʜ 

I SP II SP III SP 

2017 2018 2019 2017 2018 2019 2017 2018 2019 

ʉ
ʪ
ʘ
ʜ
ʠ
ʠ
 
ʦ
ʥ
ʪ
ʦ
ʛ
ʝ
ʥ
ʝ
ʟ
ʘ
,
 
 
ʚ
 

ʦ
ʙ
ʱ
ʠ
ʭ
 
%

-ʭ
 

j - 3 11,1 4,1 - - 2,6 - 12,5 

im 16 15,1 - 8,2 10,4 10 7,9 9,3 - 

v 8 18,2 - - 14,6 15 7,9 9,3 12,5 

g1 16 18,2 22,2 20,4 16,7 25 21 20,9 18,7 

g2 12 6,1 22,2 20,4 18,7 20 13,1 18,6 15,6 

g3 8 6,1 16,7 16,3 16,7 20 13,1 16,3 12,5 

ss 20 18,2 27,8 16,3 12,5 10 15,8 16,3 15,6 

s 20 15,1 - 14,3 10,4 - 18,4 9,3 12,5 

ʀ
ʥ
ʜ
ʝ
ʢ
ʩ
ʳ

 Iʚ 0,67 1,2 0,18 0,21 0,48 0,38 0,39 0,33 0,53 

Iʟ 0,31 0,57 0,12 0,14 0,30 0,33 0,23 0,23 0,33 

æ 0,54 0,43 0,67 0,59 0,49 0,42 0,55 0,51 0,49 

w 0,49 0,46 0,65 0,61 0,60 0,68 0,55 0,62 0,42 

S
P 

ʪ
ʠ
ʧ 

ʉʪʘʨʝʶʱʠʝ   + +      

ʇʝʨʝʭʦʜʥʳʝ + +   + + + + + 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 49 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʩʢʝʨʦʚ ɸ. ʄ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ɸʟʝʨʙʘʡʜʞʘʥʘ (ɺʳʩʰʠʝ ʨʘʩʪʝʥʠʷ - Embryophyta). 

ɹʘʢʫ, 2016. 444 ʩ. 

2. ʂʨʘʩʥʘʷ ʂʥʠʛʘ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʈʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ 

ʛʨʠʙʦʚ. ɹʘʢʫ, 2013. 676 ʩ.  

3. ʌʣʦʨʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʊ. I-VIII. ɹʘʢʫ, 1950-1961.  

4. ʏʝʨʝʧʘʥʦʚ ʉ. ʂ. ʉʦʩʫʜʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʃ., ʅʘʫʢʘ. 

ʄʠʨ ʠ ʩʝʤʴʷ, 1995. 992 ʩ.  

5. ɻʫʨʙʘʥʦʚ ʕ. ʄ. ʌʣʦʨʘ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ɸʪʨʦʧʘʪʝʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (ʚ ʧʨʝʜʝʣʘʭ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ): ʘʚʪʦʨʝʬ. ʜʠʩʩ. é ʜ-ʨʘ ʙʠʦʣ. ʥʘʫʢ. ɹʘʢʫ, 2004. 

6. ʄʘʤʝʜʦʚʘ ɿ. ɼ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ Vicia L. 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʙʠʦʵʢʦʣʦʛʠʠ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʄ., 

2008. ʉ. 167-169. 

7. ʄʘʤʝʜʦʚʘ ɿ. ɼ. ʀʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ ʚʠʜʦʚ Vicia sativa L. ʠ V. crocea Desf. 

// ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 90-ʣʝʪʠʶ ɹʘʢʠʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ɹʘʢʫ, 2009. ʉ. 451. 

8. ʄʘʤʝʜʦʚʘ ɿ. ɼ. ʀʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʩʧʝʢʪʨʦʚ ʚʠʜʦʚ Astragalus qlycyphyllys L. ʠ 

Astragalus falcata Lam. ʨʦʜʘ Astraqalus L. // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʠʥʩʪʠʪʫʪʘ ʙʦʪʘʥʠʢʠ ʅɸʅɸ. ʊ. 

XXIX. ɹʘʢʫ, 2009. ʉ. 346-348. 

9. ʄʘʤʝʜʦʚʘ ɿ. ɼ. ɹʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʷʩʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʠʥʩʪʠʪʫʪʘ ʙʦʪʘʥʠʢʠ ʅɸʅɸ. ʊ. XXXI. 

ɹʘʢʫ, 2011. ʉ. 121-124. 

10. Mammadova Z. J., Gurbanov E. M. Phytochemical Composition of Some Vicia L. Genus 

Species. International Caucasian Forestry Symposium // Artvin-Turkey. 2013. P. 1068-1071. 

11. Mammadova Z. J.  Influence of ecological factors to Astragalus glycyphyllys L. and 

Astragalus falcata Lam. species evaluated at cenopopulation level. International Conference // 

Innovative Approaches to conservation of Biodiversity dedicated to the 80 Anniversary of the 

Institute of Botany, Azerbaijan National Academy of Sciences. October 2-4 Baku, 2016. P. 84. 

12. ɾʠʚʦʪʦʚʩʢʠʡ ɸ. ɸ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʵʬʬʝʢʪʠʚʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ // ʕʢʦʣʦʛʠʷ. 2001. ˉ1. ʉ. 3-7. 

13. ɿʘʫʛʦʣʴʥʦʚʘ ʃ. ɹ. ʉʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʙʣʝʤʳ ʠʭ 

ʤʦʥʠʪʦʨʠʥʛʘ: ʘʚʪʦʨʝʬ. ʜʠʩʩ. é ʜ-ʨʘ ʙʠʦʣ. ʥʘʫʢ. ʉʇʙ., 1994. 70 ʩ. 

14. ɿʚʝʨʝʚ ɸ. ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʊʦʤʩʢ, 2007. 304 ʩ. 

15. ʈʘʙʦʪʥʦʚ ʊ. ɸ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʧʫʣʷʮʠʠ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʝ // 

ʇʦʣʝʚʘʷ ʛʝʦʙʦʪʘʥʠʢʘ. ʄ.; ʃ.: ʀʟʜ-ʚʦ ɸʅ ʉʉʉʈ, 1960. ʊ. 3. ʉ. 132-145. 

16. ʉʳʪʠʥ ɸ. ʂ. ɸʩʪʨʘʛʘʣʳ (Astragalus L., Fabaceae) ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʂʘʚʢʘʟʘ: 

ʩʠʩʪʝʤʘʪʠʢʘ, ʛʝʦʛʨʘʬʠʷ, ʵʚʦʣʶʮʠʷ: ʘʚʪʦʨʝʬ. ʜʠʩʩ ... ʜ-ʨʘ ʙʠʦʣ. ʥʘʫʢ. ʉʇʙ, 2009.  

17. ʋʨʘʥʦʚ ɸ. ɸ. ʆʥʪʦʛʝʥʝʟ ʠ ʚʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ ʧʦʧʫʣʷʮʠʡ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʄ., 

ʅʘʫʢʘ, 1967. ʉ. 3-8. 

18. ɸʪʘʤʦʚ ɺ. ɺ. ʕʢʦʩʠʩʪʝʤʳ ʧʘʩʪʙʠʱ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʠʭ ʦʭʨʘʥʘ. ɹʘʢʫ, 2000. 184 ʩ.  

19. ɻʘʜʞʠʝʚ ɺ. ɼ., ʄʫʩʘʝʚ ʉ. ʍ. ʈʘʩʪʝʥʠʷ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʬʦʨʤʘʮʠʠ, ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʚ 

çʂʨʘʩʥʫʶ ʠ ɿʝʣʝʥʫʶ ʢʥʠʛʠè ɸʟʝʨʙʘʡʜʞʘʥʘ. ɹʘʢʫ, 1995. 40 ʩ. 

20. ʀʙʘʜʫʣʣʘʝʚʘ ʉ. ɼ. ʆ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ɸʟʝʨʙʘʡʜʞʘʥʘ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ 

ʠʥʩʪʠʪʫʪʘ ʙʦʪʘʥʠʢʠ ʅɸʅɸ. ʊ. XXXI. 2011. C. 8-16. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 50 

 

21. ʀʙʘʜʫʣʣʘʝʚʘ ʉ. ɼ., ʐʘʭʤʫʨʘʜʦʚʘ ʄ. ɼ., ɸʣʠʝʚʘ ʐ. ɻ. ʎʝʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʧʦʧʫʣʷʮʠʡ ʚʠʜʘ Tussilago farfara L. // ɼʦʢʣʘʜʳ ʅɸʅɸ. 2013. ˉ2. ʉ. 63-70. 

22. ʀʣʴʠʥʘ ɺ. ʅ. ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Oxytropis spicata (Pall.) O. 

et B. Fedtsch (Fabaceae) // ʀʟʚʝʩʪʠʷ ʉʘʤʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. 2015. ʊ. 17. ̄ 4 (1). ʉ. 

98-104. 

 

References: 

1. Askerov, A. M. (2016). Rastitelônyi mir Azerbaidzhana (Vysshie rasteniya - Embryophyta). 

Baku. (in Russian). 

2. Krasnaya Kniga Azerbaidzhanskoi Respubliki. Redkie i ischezayushchie vidy rastenii i 

gribov (2013). Baku. (in Russian). 

3. Flora Azerbaidzhana (1950-1961). I-VIII. Baku. (in Russian). 

4. Cherepanov, S. K. (1995). Sosudistye rasteniya Rossii i sopredelônykh gosudarstv. 

Leningrad. (in Russian). 

5. Gurbanov, E. M. (2004). Flora i rastitelônostô Atropatenskoi provintsii (v predelakh 

Azerbaidzhanskoi Respubliki): authoref. Dr. diss. Baku. (in Russian). 

6. Mamedova, Z. D. (2008). Biologicheskie osobennosti nekotorykh vidov Vicia L. 

rasprostranennykh na territorii Azerbaidzhanskoi respubliki. Aktualônye problemy bioekologii: 

sbornik materialov Mezhdunarodnoi nauchno-prakticheskoi konferentsii. Moscow, 167-169. (in 

Russian). 

7. Mamedova, Z. D. (2009). Izuchenie vozrastnykh periodov vidov Vicia sativa L. i V. crocea 

Desf. Materialy Mezhdunarodnoi nauchnoi konferentsii, posvyashchennoi 90-letiyu Bakinskogo 

gosudarstvennogo universiteta. Seriya estestvennykh nauk. Baku. (in Russian). 

8. Mamedova, Z. D. (2009). Izuchenie vozrastnykh spektrov vidov Astragalus qlycyphyllys L. 

i Astragalus falcata Lam. roda Astraqalus L. Nauchnye trudy instituta botaniki NANA. XXIX. 

Baku, 346-348. (in Russian). 

9. Mamedova, Z. D. (2011). Bobovye rasteniya, vstrechayushchiesya v razlichnykh poyasakh 

Azerbaidzhana i ikh ratsionalônoe ispolôzovanie. Nauchnye trudy instituta botaniki NANA. T. XXXI. 

Baku. 121-124. (in Russian). 

10. Mammadova, Z. J., & Gurbanov, E. M. (2013). Phytochemical Composition of Some 

Vicia L. Genus Species. International Caucasian Forestry Symposium. Artvin-Turkey, 1068-1071. 

11. Mammadova, Z. J. (2016). Influence of ecological factors to Astragalus glycyphyllys L. 

and Astragalus falcata Lam. species evaluated at coenopopulation level. International Conference. 

Innovative Approaches to conservation of Biodiversity dedicated to the 80 Anniversary of the 

Institute of Botany, Azerbaijan National Academy of Sciences. October 2-4 Baku. 

12. Zhivotovskii, A. A. (2001). Ontogeneticheskie sostoyaniya, effektivnaya plotnostô i 

klassifikatsiya populyatsii rastenii. Ekologiya, (1), 3-7. (in Russian). 

13. Zaugolnova, L. B. (1994). Struktura populyatsii semennykh rastenii i problemy ikh 

monitoringa: authoref. Dr. diss. St. Petersburg. (in Russian). 

14. Zverev, A. A. (2007). Informatsionnye tekhnologii v issledovanii rastitelônogo pokrova. 

Tomsk. (in Russian). 

15. Rabotnov, T. A. (1960). Opredelenie vozrastnogo sostava populyatsii vidov v 

soobshchestve. Polevaya geobotanika. Moscow, Leningrad, 3. 132-145. (in Russian). 

16. Sytin, A. K. (2009). Astragaly (Astragalus L., Fabaceae) Vostochnoi Evropy i Kavkaza: 

sistematika, geografiya, evolyutsiya: authoref. Dr. diss. St. Petersburg. (in Russian). 

17. Uranov, A. A. (1967). Ontogenez i vozrastnoi spektr populyatsii tsvetkovykh rastenii. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 51 

 

Moscow, 3-8. (in Russian). 

18. Atamov, V. V. (2000). Ekosistemy pastbishch Azerbaidzhana i ikh okhrana. Baku. (in 

Russian). 

19. Gadzhiev, V. D., & Musaev, S. Kh. (1995). Rasteniya i rastitelônye formatsii, 

rekomenduemye v ñKrasnuyu i Zelenuyu knigiò Azerbaidzhana. Baku. (in Russian). 

20. Ibadullaeva, S. D. (2011). O rastitelônom pokrove Azerbaidzhana. Nauchnye trudy 

instituta botaniki NANA, XXXI, 8-16. (in Russian). 

21. Ibadullaeva, S. D., Shakhmuradova, M. D., & Alieva, Sh. G. (2013). Tsenologicheskaya 

otsenka populyatsii vida Tussilago farfara L. Doklady NANA, (2), 63-70. (in Russian). 

22. Ilina, V. N. (2015). Demograficheskaya struktura tsenopopulyatsii Oxytropis spicata 

(Pall.) O. et B. Fedtsch (Fabaceae). Izvestiya Samarskogo nauchnogo tsentra RAN, 17(4(1)), 98-

104. (in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 14.01.2020 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

18.01.2020 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʄʘʤʝʜʦʚʘ ɿ. ɼ. ʆʮʝʥʢʘ ʦʥʪʦʛʝʥʝʟʘ Vicia alpestris Steven ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. 2̄. ʉ. 45-51. 

https://doi.org/10.33619/2414-2948/63/03 

 

Cite as (APA): 

Mammadova, Z. (2021). Assessment of Ontogeny in the Coenopopulations of Vicia alpestris 

Steven in the Territory of Azerbaijan. Bulletin of Science and Practice, 7(2), 45-51. (in Russian). 

https://doi.org/10.33619/2414-2948/63/03 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 52 

 

ʋɼʂ 635.09 

AGRIS F40 

https://doi.org/10.33619/2414-2948/63/04 

 

ʉʆʃɽʋʉʊʆʁʏʀɺʆʉʊʔ ʀʅʊʈʆɼʋʎʀʈʆɺɸʅʅʓʍ ɼʈɽɺɽʉʅʆ-ʂʋʉʊɸʈʅʀʂʆɺʓʍ 

ɺʀɼʆɺ ʅɸ ɿɸʉʆʃɽʅʅʓʍ ʇʆʏɺɸʍ  

ɸʇʐɽʈʆʅʉʂʆɻʆ ʇʆʃʋʆʉʊʈʆɺɸ ɸɿɽʈɹɸʁɼɾɸʅɸ 

 

Éɸʩʘʜʦʚ ɻ. ɻ., ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, asadovhuseynaga@mail.ru 

Éɹʘʛʠʨʦʚʘ ʉ. ɹ., ORCID: 0000-0001-7972-1932, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ 

ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, samira.baqirova.2013@mail.ru 

Éʄʠʨʜʞʘʣʘʣʣʳ ʀ. ɹ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éʕʬʝʥʜʠʝʚʘ ʈ. ʈ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

Éɸʪʘʝʚʘ ʍ. ʄ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

SALINITY RESISTANT OF INTRODUCED WOODY-SHRUB SPECIES IN SALINE 

SOIL OF ABSHERON PENINSULA 

 

ÉAsadov H., Ph.D., Institute of Dendrology of Azerbaijan NAS,  

Baku, Azerbaijan, asadovhuseynaga@mail.ru 

ÉBagirova S., ORCID: 0000-0001-7972-1932, Ph.D., Institute of Dendrology of Azerbaijan NAS, 

 Baku, Azerbaijan, samira.baqirova.2013@mail.ru 

ÉMirjalally I., Institute of Dendrology of Azerbaijan NAS, Baku, Azerbaijan 

ÉEfendiyeva R., Institute of Dendrology of Azerbaijan NAS, Baku, Azerbaijan  

ÉAtayeva H., Institute of Dendrology of Azerbaijan NAS, Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʥʦʚʳʭ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʝʛʠʦʥʦʚ ʤʠʨʘ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ 

ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ ʠ ʦʟʝʣʝʥʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʠʟʤʝʥʠʣʠʩʴ 

ʦʙʣʠʢʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʥʦʚʳʭ ʧʘʨʢʦʚ, ʙʫʣʴʚʘʨʦʚ ʠ ʟʝʣʝʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʤʦʨʩʢʠʭ ʟʦʥʘʭ ʥʘʙʝʨʝʞʥʳʭ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ 

ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʣʠʯʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʘʨʠʜʥʳʭ ʟʦʥ. ʇʦ ʩʪʨʫʢʪʫʨʝ ʧʦʯʚʘ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʧʝʩʯʘʥʘʷ, ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʘʷ, ʩʦ ʩʣʘʙʦʡ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ. ʆʜʥʘʢʦ, ʥʝ ʠʟʤʝʥʝʥʥʳʤ ʦʩʪʘʝʪʩʷ ʧʦʯʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʤ, ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʤ ʠ ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʳʤ ʟʘʩʦʣʝʥʠʝʤ. ɺ 

ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ ʧʨʝʦʙʣʘʜʘʝʪ ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʦʝ ʟʘʩʦʣʝʥʠʝ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1500ï2000 ʤ 

ʦʪ ʤʦʨʷ ʚ ʦʩʥʦʚʥʦʤ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʝ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ ʩʫʣʴʬʘʪʥʦ-

ʭʣʦʨʠʜʥʦʝ. ɺ ʩʚʷʟʠ ʦʪ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʩʪʝʧʝʥʴ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʫ ʨʘʟʣʠʯʥʳʭ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʥʘ.̫ ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʝ ʧʦʣʫʦʩʪʨʦʚʘ ʜʨʝʚʝʩʥʳʝ 

ʧʦʨʦʜʳ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʢʫʩʪʘʨʥʠʢʦʚ ʤʘʣʦʯʠʩʣʝʥ, ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʪʩʷ 

ʵʬʝʤʝʨʥʳʝ ʠ ʵʬʝʤʝʨʦʠʜʥʳʝ ʚʠʜʳ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 

Magnolia grandiflora L., Cupressus macrocarpa L., Sophora japonica L.,  ʩʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚ ð 

Nandina domestica Thunb., Ligustrum japonicum Thunb., Jasminum nudiflorum L., Lisium 

chinensis Mill, Euonymus japonica L., Nerium oleander L., ʥʦʚʳʝ ʚʠʜʳ ʢʠʧʘʨʠʩʦʚ, ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʧʘʣʴʤ ʠ ʜʨ. ɺʳʷʚʣʝʥʦ ʯʪʦ, ʧʨʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩʪʝʧʝʥʴ 

ʚʣʠʷʥʠʷ ʟʘʩʦʣʷʶʱʠʭ ʠʦʥʦʚ (Clī, SO4
2ī ʠ CO3

2ī) ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ  ʚ ʣʠʩʪʴʷʭ ʥʦʚʳʭ 
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ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʠʤʝʶʪ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʪʠʚʥʫʶ ʩʚʷʟʴ. ʊʦʢʩʠʯʥʝr ʠʦʥʳ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʥʘ ʙʝʣʢʦʚʦ-ʭʣʦʨʦʬʠʣʴʥʫʶ ʩʚʷʟʴ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʩʥʠʞʝʥʠʶ 

ʬʦʪʦʩʠʥʪʝʟʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʶʪʩʷ ʭʣʦʨʦʬʠʣʣʠʜ ʠ ʬʠʪʦʣʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʞʦʛʦʚ ʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʝ ʠ ʩʥʠʞʝʥʠʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

 

Abstract. The aim of the scientific work is to identify the degree of salt tolerance of new tree-

shrub species brought from various soil and climatic regions of the world, introduced and widely 

used in landscape arrangements on the Absheron peninsula of Azerbaijan.  In connection with the 

expansion and development of urban development, greening arrangements are also expanded, the 

appearance of large cities changed, the number of new parks, boulevards and green spaces 

increased, especially in the coastal zones of the Caspian Sea embankments. The structure of the soil 

of the Absheron Peninsula is sandy, sandy-loamy, with low water retention capacity.  The Absheron 

peninsula of Azerbaijan is characterized by a characteristic sign of arid zones.  However, the soil 

composition remains unchanged, which is characterized by chloride-sulfate, sulfate-chloride and 

chloride-carbonate salinization.  In the coastal zones, chloride-carbonate salinization predominates, 

mainly 1500ï2000 m from the sea, mainly chloride-sulfate, and sulfate-chloride in the central part 

of the peninsula.  Due to the degree of salinity, the degree of salt tolerance is different for different 

species of woody-shrub plants. In the natural flora of the peninsula tree species are completely 

absent, the species composition of shrubs is small, mainly are found ephemeral and ephemerid 

species of herbaceous plants. The objects of study were Magnolia grandiflora L., Cupressus 

macrocarpa L., Sophora japonica L., among shrubs Nandina domestica Thunb., Ligustrum 

japonicum Thunb., Jasminum nudiflorum L., Lisium chinensis Mill, Euonymus japonica L., Nerium 

oleander, new types of cypress trees, various types of palm trees, etc. It was revealed that, in saline 

soil of the Absheron peninsula, the degree of influence of salinizing ions (Clī, SO4
2ī, and CO3

2ī) on 

the accumulation of chlorophylls in the leaves of new introduced species has a direct correlative 

relationship. Toxic ions affect the protein-chlorophyll bond, the destruction of chloroplasts, and a 

decrease in photosynthesis, resulting in the formation of chlorophyllide and phytic acid, which 

promotes the formation of burns on a leaf blade and reduced the photosynthetic productivity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ, ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ, 

ʩʦʩʪʘʚ ʧʦʣʠʚʥʦʡ ʚʦʜʳ, ʬʦʥʦʚʘʷ ʨʘʜʠʘʮʠʷ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

 

Keywords: Absheron peninsula, salinity resistant, amount of chlorophyll, irrigation water 

composition, background radiation, photosynthetic productivity. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ ʦʟʝʣʝʥʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ 

ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɺ 2017ï2019 ʛʦʜʘʭ ʘʩʩʦʨʪʠʤʝʥʪ ʜʝʨʝʚʴʝʚ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʜʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʩʚʦʝʡ ʵʢʟʦʪʠʯʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʷʪ 

ʤʝʩʪʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ ʜʦʩʪʘʚʣʝʥʥʳʝ ʘʩʩʦʨʪʠʤʝʥʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʥʝ 

ʚʳʜʝʨʞʠʚʘʶʪ ʩʫʭʦʡ ʢʣʠʤʘʪ ɸʧʰʝʨʦʥʘ, ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ, ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚ, ʨʝʟʢʦ 

ʫʤʝʥʴʰʘʶʪ ʠʭ ʘʜʘʧʪʘʮʠʶ ʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʵʪʠ ʚʠʜʳ ʪʝʨʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʦ 

ʚʥʝʰʥʦʩʪʠ, ʥʦ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ.  

ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ɸʟʝʨʙʘʡʜʞʘʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʩʫʰʣʠʚʳʤ ʨʝʛʠʦʥʘʤ, ʞʘʨʢʦʝ 

ʣʝʪʦ ʠ ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʞʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʦʢʩʠʯʝʩʢʦʛʦ 
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ʜʝʡʩʪʚʠʷ  ʟʘʩʦʣʷʶʱʠʭ ʠʦʥʦʚ ʧʦʯʚʳ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ 

(35ï39 Áʉ) ʧʦʚʳʰʘʶʪ ʜʚʦʡʥʦʝ ʜʝʡʩʪʚʠʝ ʩʦʣʝʡ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʚ ʯʘʩʪʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʟʝʣʝʥʝʥʠʠ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʰʠʨʠʣʠʩʴ ʠ 

ʦʟʝʣʝʥʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʠʟʤʝʥʠʣʠʩʴ ʦʙʣʠʢʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ 

ʥʦʚʳʭ ʧʘʨʢʦʚ, ʙʫʣʴʚʘʨʦʚ ʠ ʟʝʣʝʥʳʭ ʤʘʩʩʠʚʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʤʦʨʩʢʠʭ ʟʦʥʘʭ ʥʘʙʝʨʝʞʥʳʭ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʎʝʣʴʶ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʠ 

ʥʦʚʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʥʦʚʳʝ ʚʠʜʳ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʜʦʩʪʘʚʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʤʠʨʘ ð ɽʚʨʦʧʳ, ɸʟʠʠ, ʗʧʦʥʠʠ, ʀʥʜʠʠ, 

ʂʦʨʝʠ, ɺʴʝʪʥʘʤʘ, ʊʘʠʣʘʥʜʘ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʩʪʨʘʥ ð ʀʪʘʣʠʠ, ɻʨʝʮʠʠ, ʊʫʨʮʠʠ, ʀʩʧʘʥʠʠ, 

ɸʬʨʠʢʠ ʠ ʜʨ. ʢʘʢ ʫʤʝʨʝʥʥʳʭ, ʪʘʢ ʠ ʪʨʦʧʠʯʝʩʢʠʭ ʩʪʨʘʥ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ: 

ʢʨʫʧʥʦʮʚʝʪʢʦʚʘʷ ʤʘʛʥʦʣʠʷ (Magnolia grandiflora L.), ʢʨʫʧʥʦʧʣʦʜʥʳʡ ʢʠʧʘʨʠʩ (Cupressus 

macrocarpa L.), ʥʦʚʳʝ ʚʠʜʳ ʢʠʧʘʨʠʩʦʚ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʘʣʴʤ, ʩʘʬʦʨʘ ʷʧʦʥʩʢʘʷ (Sophora 

japonica L.) ʠ ʜʨ., ʩʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚ ð Nandina domestica Thunb., Ligustrum japonicum 

Thunb., Jasminum nudiflorum, Lisium chinensis Mill, Euonymus japonica L., Nerium oleander L.  

ɸʥʘʣʠʟ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʯʚ ʠ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʧʦʣʠʚʥʦʡ ʚʦʜʳ ʧʨʦʠʟʚʝʜʝʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ Palintest ʠʟ ʨʘʩʯʝʪʘ ʤʛ/ʣ, ʬʦʥʦʚʘʷ ʨʘʜʠʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʤʝʪʨʘ 

SPER ʠ ɻʢʦʪʝʩʪʝʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ ʭʣʦʨʦʬʠʣʦʤʝʪʨʦʤ SPAD, ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ð ʭʣʦʨʦʬʠʣʣʘ a ʠ b ʘ ʪʘʢʞʝ ʩʫʤʤʫ ʢʘʨʘʪʠʥʦʠʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʦʪʦʤʝʪʨʘ ɸʈ-120, ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 420 nÕ ʠ 460 nÕ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʇʦʯʚʳ 

ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

5 ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ð ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʨʝʜʥʝʩʦʣʦʥʮʝʚʘʪʳʝ, ʩʠʣʴʥʦ ʩʦʣʦʥʮʝʚʘʪʳʝ, 

ʩʦʣʦʥʯʘʢʠ ʠ ʩʦʣʦʥʮʳ. ʆʜʥʘʢʦ, ʜʚʝ ʧʦʩʣʝʜʥʠʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ɿʘʩʦʣʝʥʠʝ ʧʦʯʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʠʯʝʩʢʠʭ ʠʦʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʭʣʦʨʘ, ʩʝʨʳ ʠ 

ʢʘʨʙʦʥʘʪʘ. ʕʪʠ ʟʘʩʦʣʷʶʱʠʝ ʠʦʥʳ (Clī, SO4
2ī ʠ CO3

2ī) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ. ʆʜʥʘʢʦ ʵʪʠ ʟʘʩʦʣʷʶʱʠʝ ʠʥʛʨʝʜʠʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ɸʟʝʨʙʘʡʜʞʘʥʘ ʟʘʩʦʣʷʶʱʠʝ ʠʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʚʠʜʝ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤ, 

ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʤ, ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ʇʦʵʪʦʤʫ ʥʘʤʠ ʙʳʣʦ 

ʧʨʦʩʣʝʞʝʥʦ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʦʚʳʭ ʚʠʜʦʚ, ʩʪʝʧʝʥʴ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʟʘʩʦʣʝʥʠʷ (ʊʘʙʣʠʮʘ1).  

  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 55 

 

ʊʘʙʣʠʮʘ 1. 

ʂʆʃʀʏɽʉʊɺʆ ɿɽʃɽʅʓʍ ʇʀɻʄɽʅʊʆɺ ɺ ʃʀʉʊʔʗʍ (ʤʢʛ/ʣ)  

ʅʆɺʓʍ ɺʀɼʆɺ ʀʅʊʈʆɼʋʎʀʈʆɺɸʅʅʓʍ ʅɸ ɸʇʐɽʈʆʅɽ  

(ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ ʪʠʧ ʟʘʩʦʣʝʥʠʷ) 
 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʊʘʙʣʠʮʳ 1 ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʘʢʪʠʚʥʦʛʦ 

ʩʠʥʪʝʟʘ ʭʣʦʨʦʬʠʣʣʘ a ʠ b, ʫ Eriobotrya japonica (Thunb.) Lindl., ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8,89 ʤʛ/ʣ ʠ 

3,19 ʤʛ/ʣ ʥʘ ʚʪʦʨʦʤ ʧʣʘʥʝ Euonymus japonicus Thunb. 5,94 ʤʛ/ʣ ʠ 1,90 ʤʛ/ʣ, ʥʘ ʪʨʝʪʴʝʤ  

Pyracantha coccinea M. Roem. 4,71 ʤʛ/ʣ ʠ 1,18 ʤʛ/ʣ., Nandina domestica Thunb. 4,59 ʤʛ/ʣ ʠ 1,87 

ʤʛ/ʣ. ʋ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʠʥʪʝʟ ʭʣʦʨʦʬʠʣʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ. ʆʩʦʙʦ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʫ 

Magnolia grandiflora L. 1,40 ʤʛ/ʣ ʠ 0,59 ʤʛ/ʣ., ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. 

ʇʦʵʪʦʤʫ ʦʪʤʝʯʝʥʥʳʡ ʚʠʜ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ ʚʠʜʦʤ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʭʣʦʨʠʜʥʦ-

ʩʫʣʴʬʘʪʥʳʭ ʧʦʯʚ, ʦʜʥʘʢʦ ʚ ʩʦʦʪʥʦʰʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ a ʠ b ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʡ  ʧʦʢʘʟʘʪʝʣʴ 

ʫ ʪʝʭ ʚʠʜʦʚ ʫ ʢʦʪʦʨʳʭ ʩʠʥʪʝʟ ʠ ʥʘʢʦʧʣʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ. ɺʳʩʢʘʟʳʚʘʥʠʝ 

ɹ. ʇ. ʉʪʨʦʛʘʥʦʚʘ ʦ ʪʦʤ, ʯʪʦ ʪʦʢʩʠʯʝʩʢʠʝ ʠʦʥʳ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ ʚʩʪʫʧʘʶʪ ʚʦ 

ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʙʝʣʢʦʚʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʫʚʝʣʠʯʠʚʘʶʪ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʦʚʳʰʘʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʯʪʦ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʥʘʰʠʭ ʦʧʳʪʘʭ 

ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʟʘʩʫʰʣʠʚʳʭ ʠ ʞʘʨʢʠʭ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ [4]. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʩʦʣʷʶʱʠʭ ʠʦʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤ, 

ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʨʘʟʨʳʚʫ ʙʝʣʢʦʚʦ-ʭʣʦʨʦʬʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʢ ʛʠʜʨʦʣʠʟʫ ʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʥʘʢʦʧʣʝʥʠʶ ʘʤʠʜʦʚ, ʥʫʪʨʝʩʮʠʥʘ, ʘʤʤʠʘʢʘ 

ʠ ʜʨʫʛʠʭ ʪʦʢʩʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʥʥʝʤʫ ʟʘʩʳʭʘʥʠʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠ ʦʧʘʜʫ ʣʠʩʪʴʝʚ. 

ɺ ʊʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ a ʠ b, ʘ ʪʘʢʞʝ ʠʭ 

ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʣʠʩʪʴʷʭ ʨʘʟʣʠʯʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʧʨʠ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʤ ʪʠʧʝ ʟʘʩʦʣʝʥʠʠ ʧʦʯʚ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ. ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʦʚ ʚ ʣʠʩʪʴʷʭ ʥʦʚʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʦʡ ʬʣʦʨʳ ʤʠʨʘ (ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ ʪʠʧ 

ʟʘʩʦʣʝʥʠʷ, ʤʢʛ/ʣ). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʠʜʳ ʜʦʩʪʘʚʣʝʥʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʵʢʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʵʪʠ ʚʠʜʳ ʧʦ ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʨʘʟʥʳʝ ʠ 

ʦʙʣʘʜʘʶʪ ʨʘʟʥʦʡ ʙʠʦʠʥʜʠʢʘʮʠʝʡ ʢ ʟʘʩʦʣʝʥʥʳʤ ʧʦʯʚʘʤ.  

ʉʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ a ʚ ʣʠʩʪʴʷʭ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʝʨʝʥʥʦʝ ʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,94 ʠ 4,02 ʤʛ/ʣ ʫ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʘ ʫ ʢʫʩʪʘʨʥʠʢʦʚ ʜʦ 4,74 ʤʛ/ʣ. 

ʈʷʜ ɺʠʜʳ ʨʘʩʪʝʥʠʡ ʍʣʦʨʦʬʠʣʣ a+b a/b 

a b 

1 Magnolia grandiflora L. 1,40 0,59 2,99 2,37 

2 Photinia serrulata Lindl. 3,64 1,02 4,66 3,56 

3 Laurocerasus vulgaris Carr. 3,30 1,00 4,30 3,30 

4 Euonymus japonica L. 5,94 1,90 7,84 3,12 

5 Chamaerops humilis L. 4,05 2,00 6,05 2,02 

6 Eriobotrya japonica L. 8,89 3,19 12,08 2,78 

7 Arbutus unedo L. 3,28 1,42 4,70 2,30 

8 Sophora japonica L. 4,02 1,59 5,61 2,52 

9 Pyracantha coccinea Roem. 4,71 1,18 5,89 3,99 

10 Tecoma campsis radicans L. 3,45 1,12 4,57 3,08 

11 Nandina domestica Thunb. 4,59 1,87 6,46 3,00 
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ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ a ʦʪʤʝʯʝʥʦ ʫ ʵʚʢʘʣʠʧʪʘ ʢʣʶʚʦʚʠʜʥʦʛʦ (Eucalyptus 

camaldulensis Dehnh.) ð 8,89 ʤʛ/ʣ. ʂʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ b ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʤʝʨʝʥʥʦʤ 

ʫʨʦʚʥʝ ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,61 ʤʛ/ʣ ʠ 2,14 ʤʛ/ʣ. ɺ ʩʚʷʟʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʭʦʜʦʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢ 

ʣʝʪʥʝʤʫ ʧʝʨʠʦʜʫ ʫ ʫʩʪʦʡʯʠʚʳʭ ʚʠʜʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʭʣʦʨʦʬʠʣʣʘ a ʠ b ʨʝʟʢʠʭ ʦʪʢʣʦʥʝʥʠʡ 

ʧʨʠ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʤ ʪʠʧʝ ʟʘʩʦʣʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ʆʪʤʝʯʝʥ ʤʝʜʣʝʥʥʳʡ ʧʨʠʨʦʩʪ 

ʣʠʩʪʴʝʚ ʠ ʧʦʙʝʛʦʚ, ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʷʚʣʝʥʠʝ ʩʠʣʴʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ 

ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʤ ʪʠʧʝ ʟʘʩʦʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʤ ʥʝ ʧʨʦʷʚʣʷʣʦʩʴ 

ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʠʜʳ ʧʨʦʷʚʠʣʠ ʘʜʘʧʪʠʚʥʫʶ ʬʫʥʢʮʠʶ [3, 7ï8]. 

 

ʊʘʙʣʠʮʘ 2. 

ʂʆʃʀʏɽʉʊɺʆ ɿɽʃɽʅʓʍ ʇʀɻʄɽʅʊʆɺ ɺ ʃʀʉʊʔʗʍ ʅʆɺʓʍ ɼɽʂʆʈɸʊʀɺʅʓʍ ɺʀɼʆɺ  

ʀʅʊʈʆɼʋʎʀʈʆɺɸʅʅʓʍ ʅɸ ɸʇʐɽʈʆʅɽ, ʤʛ/ʣ (ʚʝʩʥʘ) 

 

ɺ ʊʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ a ʠ b, ʘ ʪʘʢʞʝ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʚʠʜʦʚ ʧʨʠ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʦʤ 

ʪʠʧʝ ʟʘʩʦʣʝʥʠʷ.  

ʂʘʢ ʚʠʜʥʦ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ a ʚ ʣʠʩʪʴʷʭ ʚʝʩʥʦʡ ʫ Spireyʘ alba DU ROI, Maqnolia 

qrandiflora L., Photinia serrulata Lindl. ʠ Ulmus crassifolia Nutt. ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 3,07ï

3,80 ʤʛ/ʣ ʠ ʭʣʦʨʦʬʠʣʣʘ b ʦʪ 1,02 ʜʦ 1,50 ʤʛ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʫ Berberis vulgaris L. 4,10 ʠ 

1,06 ʤʛ/ʣ ʧʨʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤ ʟʘʩʦʣʝʥʠʠ. ʇʨʠ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʤ ʟʘʩʦʣʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ ʫ ʚʩʝʭ ʚʠʜʦʚ ʥʘʢʦʧʣʝʥʠʝ ʭʣʦʨʦʬʠʣʣʘ a ʧʨʦʪʝʢʘʝʪ ʫʤʝʨʝʥʥʦ ʠ ʚ 

ʣʠʩʪʴʷʭ ʦʧʳʪʥʳʭ ʚʠʜʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2,03 ʤʛ/ʣ ʜʦ 2,77 ʤʛ/ʣ, ʧʦʢʘʟʘʪʝʣʠ 

ʭʣʦʨʦʬʠʣʣʘ b ʦʪ 0,56 ʤʛ/ʣ ʜʦ 1,30 ʤʛ/ʣ.  

ɺ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʛʜʝ ʧʦʯʚʘ ʟʘʩʦʣʝʥʘ ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʳʤ  

ʟʘʩʦʣʝʥʠʝʤ ʩʠʥʪʝʟ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥʦ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ 

ʪʦʡ ʞʝ ʊʘʙʣʠʮʳ 3 ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ a ʚ ʣʠʩʪʴʷʭ Wisteria ventusa 

R. & Wils. ʜʦʩʪʠʛʣʘ 3,97 ʤʛ/ʣ, ʘ ʭʣʦʨʦʬʠʣʣʘ b 1,16 ʤʛ/ʣ, ʠʭ  ʩʦʦʪʥʦʰʝʥʠʝ ʚʳʨʘʞʝʥʦ 3,42 ʤʛ/ʣ, 

ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʳʩʰʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ʂʦʣʠʯʝʩʪʚʦ ʭʣʦʨʦʬʠʣʣʘ b ʫ Ligustrum lucidum 

W. ʠ Ilex aquifolium L. ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,76 ʠ 2,06 ʤʛ/ʣ, ʭʣʦʨʦʬʠʣʣʘ b ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

1,40ï1,40 ʤʛ/ʣ. ʋ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʭʣʦʨʦʬʠʣʣʘ a ʦʪ 1,40ï1,84 

ʤʛ/ʣ, ʭʣʦʨʦʬʠʣʣʘ b 0,64ï1,19 ʤʛ/ʣ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʤʝʜʣʝʥʥʦʤʫ ʨʦʩʪʫ ʣʠʩʪʘ, 

ʟʘʤʝʜʣʝʥʠʶ ʮʚʝʪʝʥʠʷ ʠ ʟʘʜʝʨʞʢʘ ʧʣʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ. 

 

ʈʷʜ ɺʠʜʳ ʨʘʩʪʝʥʠʡ ʍʣʦʨʦʬʠʣʣ a+b a/b 

a b 

1 Maclura pomifera (Raf) Schneid. 3,64 0,74 4,38 4,91 

2 Albizia julibrissin Durazz. 3,38 0,61 3,99 5,54 

3 Vitex agnus-castus L. 3,74 1,02 4,76 3,66 

4 Cercis siliquastrum L. 2,94 1,00 3,94 2,94 

5 Mirtus communis L. 4,26 1,34 5,60 3,17 

6 Cydonia oblonga Mill.  3,48 1,40 4,88 2,48 

7 Pistacia vera L. 3,60 1,61 5,21 2,23 

8 Hibiscus syriacus L. 3,80 1,52 5,32 2,50 

9 Eucalyptus camaldulensis Dehnh. 8,89 2,14 11,03 4,15 

10 Sophora japonica L. 4,02 1,17 5,19 3,43 

11 Pyracantha coccinea Roem. 4,74 1,35 7,09 3,50 
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ʊʘʙʣʠʮʘ 3. 

ʂʆʃʀʏɽʉʊɺʆ ʍʃʆʈʆʌʀʃʃɸ A ʀ B, ɸ ʊɸʂɾɽ ʀʍ ʉʆʆʊʅʆʐɽʅʀɽ  

ɺ ɺɽʉɽʅʅʀʁ ʇɽʈʀʆɼ ʈʆʉʊɸ ʀ ʈɸɿɺʀʊʀʗ ʈɸɿʃʀʏʅʓʍ ɼɽʂʆʈɸʊʀɺʅʓʍ 

ɺʀɼʆɺ ʇʈʀ ʈɸɿʅʆʂɸʏɽʉʊɺɽʅʅʆʄ ʊʀʇɽ ɿɸʉʆʃɽʅʀʗ 
 

ʈʷʜ ɺʠʜʳ ʍʣʦʨʦʬʠʣʣ a ʍʣʦʨʦʬʠʣʣ b a+b a/b 

 

ʍʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʡ 

1 Spireya alba Du Roi 3,70 1,50 5,20 2,46 

2 Magnolia grandiflora L. 3,07 1,80 4,87 1,70 

3 Photinia serrulata Lindl. 3,18 1,80 4,98 1,76 

4 Berberis vulgaris L. 4,10 1,06 5,16 2,56 

5 Ulmus crassifolia Nutt. 3,80 1,02 4,82 3,72 

 

ʉʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʳʡ 

6 Gaura lindheimeri E. & A. Gray 2,03 0,56 2,59 3,62 

7 Pitosporum heterofhyllum L. 2,70 1,10 3,80 2,45 

8 Rosa odorata Sweet 2,77 1,30 4,07 2,13 

 

ʍʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ 

9 Wisteria ventusa R.&Wils. 3,97 1,16 5,13 3,42 

10 Ligustrum lucidum W. 2,76 1,40 3,16 1,97 

11 Ilex aquifolium L. 2,06 1,40 3,46 1,47 

12 Jasminum officinale L. 1,4 0,64 2,04 2,18 

13 Wisteria floribunda DC.  1,39 0,92 2,31 1,51 

14 Ginkgo bilʦba L. 1,19 1,19 2,38 1,57 

15 Mespilus germanica L. 1,84 0,95 2,79 1,93 

16 Sophora japonica L. 1,40 0,48 1,88 2,91 

17 Ilex aquifolium L. 1,47 0,59 2,06 2,49 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʫ ʦʧʳʪʥʳʭ ʨʘʩʪʝʥʠʡ ʊʘʙʣʠʮʘ 4, ʚ ʢʘʢʦʡ-ʪʦ 

ʩʪʝʧʝʥʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʤʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʪʦʢʩʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ 

ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʠʦʥʦʚ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʘ ʠʤʝʥʥʦ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʥʦʚʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʚʠʜʦʚ ʥʘ ɸʧʰʝʨʦʥʝ.  

ʇʨʠ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʟʘʩʦʣʷʶʱʠʝ ʠʦʥʳ ʟʘʜʝʨʞʠʚʘʶʪ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʝʜʣʝʥʥʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʠ ʪʝʤ 

ʩʘʤʦʤ ʟʘʜʝʨʞʠʚʘʶʪ ʨʘʟʚʠʪʠʝ ʣʠʩʪʦʚʳʭ ʠ ʮʚʝʪʦʯʥʳʭ ʧʦʯʝʢ, ʩʣʘʙʦʤʫ ʩʠʥʪʝʟʫ ʭʣʦʨʦʬʠʣʣʘ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʫʜʣʠʥʝʥʠʶ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ.  

ɼʘʥʥʳʝ ʊʘʙʣʠʮʳ 4 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʦʤ ʟʘʩʦʣʝʥʠʠ  

ʥʘʢʦʧʣʝʥʠʝ ʟʝʣʝʥʳʭ ʧʠʛʤʝʥʪʦʚ ʟʘʤʝʜʣʝʥʥʦʝ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʠʞʝ, ʯʝʤ ʚ 

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɺʣʠʷʥʠʝ ʟʘʩʫʭʠ ʠ ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʠʦʥʦʚ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʩʪʝʥʠʷ ʙʦʣʝʝ ʚ ʰʠʨʦʢʦʤ ʤʘʩʰʪʘʙʝ, ʦʧʘʜʘʶʪ ʮʚʝʪʢʠ, ʟʘʤʝʜʣʷʝʪʩʷ ʨʦʩʪ, ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʦʞʦʛʠ ʥʘ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʝ. 

ʆʧʳʪʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢ  ʟʘʩʦʣʷʶʱʠʤ ʠʦʥʘʤ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ 3 ʛʨʫʧʧʳ. ʀʟ 

ʠʟʣʦʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʩʦʣʷʶʱʠʝ ʠʦʥʳ ʉlī, SO4
2ī ʠ CO3

2ī  ʷʚʣʷʶʪʩʷ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʚ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʘ ʠ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʘʜʘʧʪʘʮʠʦʥʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʫ ʥʦʚʳʭ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʤ ʪʠʧʝ 

ʟʘʩʦʣʝʥʠʷ ʫ ʨʘʩʪʝʥʠʡ ʦʪʤʝʯʝʥʳ ʛʘʣʦʩʫʢʢʫʣʝʥʪʥʳʝ, ʘ ʧʨʠ ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʦʤ 

ʛʘʣʦʢʩʝʨʦʬʠʪʥʳʝ ʧʨʠʟʥʘʢʠ. ʍʣʦʨʠʜʥʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʠʦʥʳ ʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ 
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ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʯʝʤ ʩʫʣʴʬʘʪʥʳʝ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʥʘʰʠ ʧʨʝʜʣʦʞʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ 

ʤʥʝʥʠʷʤʠ ɸ. ɸ. ʂʫʟʥʝʮʦʚʘ, ʉ. ɸʤʠʨʦʚʘ, ʃ. ʂ. ʂʣʳʰʝʚʘ, K. J. ʄʩ. ʉree, S. G. Richardson ʠ 

Z. Tang ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʭʣʦʨʠʜʥʦʤ ʪʠʧʝ ʟʘʩʦʣʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʝ ʠʦʥʳ ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʣʠʩʪʦʚʫʶ 

ʧʣʘʩʪʠʥʢʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʟʨʳʚʘʶʪ ʙʝʣʢʦʚʦ-ʭʣʦʨʦʬʠʣʴʥʳʝ ʩʚʷʟʠ, ʩʪʨʫʢʪʫʨʫ 

ʭʣʦʨʦʧʣʘʩʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʠʜʨʦʣʠʟʫ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʢʦʧʣʝʥʠʶ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʠʤʝʥʥʦ ʘʤʠʜʦʚ, ʢʘʜʝʚʝʨʠʥʘ, ʧʫʪʨʝʩʮʠʥʘ ʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʘʤʤʠʘʢʘ [1ï2, 5ï6].  

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʜʠʢʘʮʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʢ ʟʘʩʦʣʝʥʠʶ ʧʨʦʠʩʭʦʜʠʪ ʩʣʘʙʦ, ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʚʳʨʘʞʝʥʦ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ [9]. 

 

ʊʘʙʣʠʮʘ 4. 

ʅɸʂʆʇʃɽʅʀɽ ʍʃʆʈʆʌʀʃʃʆɺ ɺ ʃʀʉʊʔʗʍ ʈɸʉʊɽʅʀʁ  

ʅɸ ɸʇʐɽʈʆʅɽ, ʤʛ/ʣ (ʣʝʪʦ) 
 

 

ɺʳʚʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʟʘʩʦʣʷʶʱʠʭ ʠʦʥʦʚ (ʉlī, SO4
2ī ʠ CO3

2ī) ʥʘ ʥʘʢʦʧʣʝʥʠʝ 

ʭʣʦʨʦʬʠʣʣʦʚ ʚ ʣʠʩʪʴʷʭ ʥʦʚʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʘ, ʠʭ ʩʪʝʧʝʥʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʟʘʩʦʣʝʥʠʶ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʥʪʝʟʘ ʭʣʦʨʦʬʠʣʣʦʚ ʦʪ ʪʠʧʦʚ ʟʘʩʦʣʷʶʱʠʭ ʠʦʥʦʚ.  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʪʦʢʩʠʯʝʩʢʠʝ ʠʦʥʳ ʭʣʦʨʠʜʘ, ʩʫʣʴʬʘʪʘ ʠ ʢʘʨʙʦʥʘʪʘ ʧʦʩʪʫʧʠʚʰʠʝ ʚ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʠ ʯʝʨʝʟ ʥʝʛʦ ʚ ʣʠʩʪʴʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ, ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʛʠʜʨʦʣʠʟʫ ʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʟʘʩʦʣʷʶʱʠʭ ʠʦʥʦʚ (ʉlī, SO4
2ī ʠ CO3

2ī) ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʭʣʦʨʦʬʠʣʣʦʚ  ʚ ʣʠʩʪʴʷʭ ʥʦʚʳʭ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʠʤʝʶʪ ʧʨʷʤʫʶ ʢʦʨʝʣʷʪʠʚʥʫʶ ʩʚʷʟʴ. ʕʪʠ ʠʦʥʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʥʘ ʙʝʣʢʦʚʦ-ʭʣʦʨʦʬʠʣʴʥʫʶ ʩʚʷʟʴ, ʨʘʟʨʫʰʝʥʠʶ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʥʘʢʦʧʣʝʥʠʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʢʘʜʦʚʝʨʠʥʘ, ʧʫʪʨʝʩʮʠʥʘ ʠ ʘʤʤʠʘʢʘ, ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʭʣʦʨʦʬʠʣʣʠʜʘ ʠ ʬʠʪʦʣʦʚʦʡ 

ʢʠʩʣʦʪʳ. 

 

ʈʷʜ ɺʠʜʳ ʍʣʦʨʦʬʠʣʣ a ʍʣʦʨʦʬʠʣʣ b a+b a/b 

 

ʭʣʦʨʠʜʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ 

1 Magnolia grandiflora L. 2,23 0,80 3,03 2,78 

2 Photinia serrulata Lindl. 2,03 1,41 3,44 1,43 

3 Acer platanoides L. 1,73 0,94 2,67 1,84 

4 Laurocerasus vulgaris Carr 2,81 0,06 2,87 1,88 

5 Cercis siliquastrum L 2,31 1,12 3,43 2,06 

6 Eleagnus umbellate Thunb. 3,34 1,32 4,66 2,50 

7 Ligustrum ovalifolium Hassk. 3,95 1,24 4,29 3,18 

8 Ligustrum lucidum W. 2,66 1,50 3,16 1,77 

9 Robinia pseudoacacia L. 4,40 1,27 5,67 3,46 

10 Ulmus crassifolia Nutt. 3,99 1,06 4,05 3,76 

11 Buxus microphylla (Siebold & Zucc.) 3,04 1,07 4,11 2,84 

12 Juniperus sabina L. 0,88 0,51 1,39 1,72 

13 Cupressus macrocarpa L. 1,42 3,94 5,36 0,36 

14 Cupressocyparis leylandi A.B.Jaks. 1,85 0,48 2,33 3,85 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʠʟʫʯʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʚʦʧʨʦʩʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʢʪʦʨʘ. ɺʳʷʚʣʝʥʳ ʩʧʦʩʦʙʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ 

ʟʥʘʥʠʷʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. 

 

Abstract. This research is aimed at studying the importance of digitalization for ensuring 

the competitiveness of the agroindustrial complex of the Russian Federation. The article deals with 

theoretical and applied issues of innovative development of the agriculture sector. Reveals the ways 

of traditional agroindustrial systems. Digital tools are transforming the way agribusiness knowledge 

and information is managed at all levels. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʨʘʟʚʠʪʠʝ.  

 

Keywords: agroindustry, digitalization, innovative development. 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʈʦʩʩʠʡʩʢʠʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ 

ʚʳʟʦʚʦʚ ð ʫʚʝʣʠʯʝʥʠʝ ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʘʥʢʮʠʠ, ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʘʥʜʝʤʠʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʩʝʢʪʦʨʘ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʩʦʟʜʘʥʠʷ ʘʛʨʘʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʩʚʷʟʝʡ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ 

(ʧʠʱʝʚʦʡ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ ʧʨ.) ʇʦʜʦʙʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʝʢʪʦʨʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʨʫʧʥʳʭ ʘʛʨʦʭʦʣʜʠʥʛʦʚ (https://clck.ru/T3Eiz). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 
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ʂʠʪʘʝ ʠ ʉʐɸ ʟʘ 2020 ʛ ʚʦʟʨʦʩʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʬʝʨʤʝʨʩʢʠʭ ʦʥʣʘʡʥ-ʧʨʦʜʘʞ. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʣʶʙʦʤʫ ʤʘʣʦʤʫ ʠ ʩʨʝʜʥʝʤʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʚ ʦʙʣʘʩʪʠ ɸʇʂ ʩʪʘʪʴ ʦʥʣʘʡʥ-ʪʦʨʛʦʚʮʝʤ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʩʚʝʞʫʶ ʵʢʦ-ʧʨʦʜʫʢʮʠʶ. 

ʅʘ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚʦʟʤʦʞʥʦ ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʠ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ 

ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ, ʜʦʩʪʫʧʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡ. ɼʣʷ ʬʝʨʤʝʨʦʚ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʠʚʝʜʝʪ ʢ ʨʘʜʠʢʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʬʝʨʤʝʨʩʢʠʤʠ ʭʦʟʷʡʩʪʚʘʤʠ [1]. 

ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʳʭ ʵʢʦʩʠʩʪʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʦʩʪʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ 

ʧʦʚʳʰʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʦʪʨʘʩʣʠ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʘʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʟʘʥʠʤʘʶʱʠʭ ʣʠʜʠʨʫʶʱʠʝ ʤʝʩʪʘ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʥʘʨʘʱʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʜʥʘʢʦ, ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʬʦʨʤʳ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʩʝʢʪʦʨ ʥʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ [2].  

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛ., ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ Statista (http://www.gks), ʥʝʤʝʮʢʦʡ 

ʢʦʤʧʘʥʠʠ ʚ ʩʬʝʨʝ ʨʳʥʦʯʥʳʭ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ 43 ʤʝʩʪʦ ʚ 

ʨʝʡʪʠʥʛʝ ʮʠʬʨʦʚʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ð 59,95%. ɼʘʥʥʳʡ ʨʝʡʪʠʥʛ 

ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥ ʚʥʝʜʨʷʪʴ ʠ ʠʟʫʯʘʪʴ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʝʜʫʱʠʝ ʢ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ, ʙʠʟʥʝʩ-ʤʦʜʝʣʷʭ ʠ ʦʙʱʝʩʪʚʝ ʚ ʮʝʣʦʤ [2].  

ʅʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʳ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʝʢʪʦʨ ɸʇʂ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʪʝʢʫʱʠʭ ʠ ʠʤʝʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʪʨʝʥʜʳ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʘ ʛʣʦʙʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʘ ʢʦʥʝʮ 2019 ʛ. 

(http://www.gks). 

 

ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʩʝʢʪʦʨʝ 

7,6

3,9

3,2

1,1

0,9

0,7

0,2

0 1 2 3 4 5 6 7 8

"ʉ ʬʝʨʤʳ ʥʘ ʧʨʠʣʘʚʦʢ"

ʉʝʨʚʠʩʳ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ ʦʥʣʘʡʥ é

ʆʙʣʘʯʥʳʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ

ɹʠʦʪʝʭʥʦʣʦʛʠʠ

ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʬʝʨʤʝʨʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʝʤʣʝʜʝʣʠʷ

ʈʦʙʦʪʝʭʥʠʢʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ

ʤʣʥ.$

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 63 

 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʩʝʪʴ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʤʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʙʠʨʘʶʱʠʭ ʜʘʥʥʳʝ ʠ 

ʦʙʤʝʥʠʚʘʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʧʦʤʦʱʴʶ ʦʙʣʘʯʥʳʭ ʜʘʥʥʳʭ, ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ʕʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʳʭʦʜʘ ʥʘ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʀʥʪʝʨʥʝʪ. ʆʜʥʘʢʦ, ʈʦʩʩʠʷ 

ʟʘʥʠʤʘʝʪ ʚʩʝʛʦ 1,5% ʤʠʨʦʚʦʛʦ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʚ ɸʇʂ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʠʞʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʦʣʷ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʬʝʨʝ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʨʘʩʪʠ (https://clck.ru/T3EjK). ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʠʥʪʝʨʝʩ ʠʥʚʝʩʪʦʨʦʚ ʢ 

ʦʥʣʘʡʥ-ʧʨʦʜʘʞʘʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʤʘʨʢʝʪʧʣʝʡʩʘʤ, ʘ ʪʘʢʞʝ ʢ 

ʙʠʦʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʨʦʩ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʘʛʨʘʨʠʝʚ ʢ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʫʩʠʣʠʚʘʝʪ ʢʦʥʢʫʨʝʥʮʠʶ ʚ ʦʪʨʘʩʣʠ [3]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʦʡ ʠ ʫʜʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʝʨʤʘʭ ʠ ʚ ʘʛʨʦʙʠʟʥʝʩʝ, ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʦʡ. ʋʩʪʦʡʯʠʚʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʙʠʟʥʝʩʘ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʩʬʝʨʝ 

ʛʝʥʝʪʠʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ ʬʝʨʤʘʭ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʦʥʢʨʝʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʨʩʪʚʘ ʨʘʩʩʤʦʪʨʠʤ 

ʥʠʞʝ. ɺʥʘʯʘʣʝ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʬʝʨʤ.  

ʀʥʥʦʚʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ. ɼʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʧʫʪʥʠʢʦʚ, ʩʦʙʠʨʘʶʱʠʭ 

ʜʘʥʥʳʝ ʦ ʟʝʤʣʷʥʦʤ ʧʦʢʨʦʚʝ, ʩʦʩʪʦʷʥʠʠ ʠ ʟʜʦʨʦʚʴʝ ʧʦʩʝʚʦʚ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩʦʩʪʦʷʥʠʝ 

ʧʦʯʚʳ, ʦʮʝʥʢʘʭ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʩʶ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʬʝʨʤʝʨʘʤ, ʘ ʪʘʢʞʝ ʘʛʨʦʙʠʟʥʝʩʫ ʠ ʜʨʫʛʠʤ ʦʪʨʘʩʣʝʚʳʤ ʥʘʙʣʶʜʘʪʝʣʷʤ.  

ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʩʦʙʠʨʘʶʪ ʝʱʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 

ʧʦʣʝʚʦʤ ʫʨʦʚʥʝ, ʚʢʣʶʯʘʷ ʤʦʥʠʪʦʨʠʥʛ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʙʦʣʝʟʥʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʤʦʥʠʪʦʨʠʥʛ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʛʨʘʥʠʮ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʮʝʣʝʡ [4]. 

ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʟʥʘʥʠʷʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ʅʘ ʫʨʦʚʥʝ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʠ 

ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʟʥʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʵʪʠʤʠ ʟʥʘʥʠʷʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʅʘ ʫʨʦʚʥʝ ʚʳʩʰʠʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ (ʤʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ) ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʧʦʜʜʝʨʞʢʠ ʠ ʧʦʣʠʪʠʢʝ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤʠ [5].  

ʆʙʣʘʯʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʬʝʨʤʝʨʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʘʷ CRM ʚ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʟʚʣʝʢʘʝʪ ʧʦʛʦʜʥʳʝ ʜʘʥʥʳʝ ʟʘ ʩʯʝʪ 

ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʪʩʣʝʞʠʚʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ GPS 

ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ, ʠʭ ʟʘʜʘʯʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʦʣʫʯʠʚ ʠʩʯʝʨʧʳʚʘʶʱʠʝ ʜʘʥʥʳʝ ʦ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʇʆ 

ʧʦʤʦʞʝʪ ʫʧʨʘʚʣʝʥʮʘʤ ʨʝʘʣʠʟʦʚʘʪʴ ʨʷʜ ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʶ ʩ 
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ʢʣʠʝʥʪʘʤʠ, ʨʘʙʦʪʫ ʩ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʠ ʧʨʦʯʠʡ ʥʝʟʘʤʝʥʠʤʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʨʘʟʛʨʫʞʘʶʱʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ (ʈʠʩʫʥʦʢ 2.). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʧʣʘʪʬʦʨʤʳ ʮʠʬʨʦʚʦʛʦ ʘʛʨʦʙʠʟʥʝʩʘ (https://clck.ru/T3EjK). 

 

ʕʪʦʪ ʬʫʥʢʮʠʦʥʘʣ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʂʠʪʘʝ, ʚ ʚʠʜʝ 

ʧʠʣʦʪʥʦʛʦ ʧʨʦʝʢʪʘ ʮʠʬʨʦʚʦʡ ʜʝʨʝʚʥʠ, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʨʘʟʚʠʪʠʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʜʘʣʝʥʥʳʭ ʦʪ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʛʦʨʦʜʦʤ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʠʪʴ ʮʠʬʨʦʚʫʶ 

ʵʢʦʥʦʤʠʢʫ ʚ ʫʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʨʘʩʰʠʨʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʦʧʪʦʚʦʣʦʢʥʘ, ʤʦʙʠʣʴʥʦʡ ʩʝʪʠ, ʠʥʪʝʨʥʝʪʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʮʠʬʨʦʚʦʛʦ 

ʊɺ [6ï8]. 

ʎʠʬʨʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʢʘʟʳʚʘʪʴ 

ʧʦʤʦʱʴ ʬʝʨʤʝʨʘʤ ʠ ʫʯʘʩʪʥʠʢʘʤ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʟʥʘʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʫʙʲʝʢʪʘʤ 

ʧʨʝʦʜʦʣʝʪʴ ʙʘʨʴʝʨʳ (ʠʟʦʣʷʮʠʷ, ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʨ.) ʠ ʩʪʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʳʥʢʘ [2].  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʜʠʬʠʮʠʨʫʶʪ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʘʛʨʦʙʠʟʥʝʩ 

ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʆʥʠ ʧʦʚʳʰʘʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʜʦʭʦʜʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʠʪʦʢ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʦʪʨʘʩʣʴ.  

ɻʣʦʙʘʣʴʥʳʝ ʚʳʟʦʚʳ ʩʦʟʜʘʶʪ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ ʪʦʯʢʠ ʨʦʩʪʘ 

ʚ ʚʠʜʝ ʥʝ ʪʦʣʴʢʦ ʫʛʨʦʟ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʨʘʚʦʚʳʤ ʨʝʛʫʣʷʪʦʨʘʤ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʩʣʝʜʫʝʪ 

ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ ʘʢʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʥʠʢʘʶʱʠʡ ʧʦʪʝʥʮʠʘʣ. 

ʉʫʙʲʝʢʪʳ ʜʦʣʞʥʳ ʯʝʪʢʦ ʚʳʷʚʣʷʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʛʣʦʙʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʛʠʙʢʦ ʧʨʠʤʝʥʷʪʴ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʧʦ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʚʦʧʨʦʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ 

ʩʝʢʪʦʨʦʚ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʞʫʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʜʚʠʞʝʥʠʶ ʥʘ ʢʦʥʢʫʨʝʥʪʥʳʝ ʨʳʥʢʠ.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 65 

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʘʥʜʫ ʀ. ʉ., ʂʠʨʦʚʘ ʀ. ɺ., ʈʳʞʝʥʢʦʚʘ ʅ. ɽ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ɸʇʂ ʚ 

ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ // ɸʇʂ: ʕʢʦʥʦʤʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ. 2020. ˉ8. ʉ. 11-19. 

https://doi.org/10.33305/208-11 

2. ʃʦʚʢʦʚʘ ɽ. ʉ., ʂʘʰʠʮʳʥʘ ʊ. ʅ. ɸʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʎʌʆ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ3. ʉ. 

135-143. https://doi.org/10.33619/2414-2948/40/17 

3. ɹʫʨʜʠʥʘ ʅ. ɸ., ʉʦʣʜʘʪʦʚʘ ʉ. ʖ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʳʥʢʘ ʘʨʘʭʠʩʦʚʦʛʦ ʤʘʩʣʘ ʚ ʈʦʩʩʠʠ // 

ɼʝʥʴ ʥʘʫʢʠ: ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʢʦʥʬʝʨʝʥʮʠʠ: ʚ 6 ʯʘʩʪʷʭ. 2017. ʉ. 35-39. 

4. Kosareva O. A. et al. Global trends of digitalization of agriculture as the basis of innovative 

development of the agro-industrial complex of Russia // Eurasian Journal of biosciences. 2019. ʊ. 

13. ˉ2. ʉ. 1675-1681. 

5. Yoo Y., Boland Jr. R. J., Lyytinen K., Majchrzak A. Organizing for innovation in the 

digitized world // Organization science. 2012. V. 23. ˉ5. P. 1398-1408. 

https://doi.org/10.1287/orsc.1120.0771 

6. Boev V. U., Ermolenko O. D., Bogdanova R. M., Mironova O. A., Yaroshenko S. G. 

Digitalization of agro-industrial complex as a basis for building organizational-economic 

mechanism of sustainable development: foreign experience and perspectives in Russia // Institute of 

Scientific Communications Conference. Springer, Cham, 2019. P. 960-968. 

https://doi.org/10.1007/978-3-030-29586-8_109 

7. Fielke S., Taylor B., Jakku E. Digitalisation of agricultural knowledge and advice networks: 

A state-of-the-art review // Agricultural Systems. 2020. V. 180. P. 102763. 

https://doi.org/10.1016/j.agsy.2019.102763 

8. Purola T., Lehtonen H. Evaluating profitability of soil-renovation investments under crop 

rotation constraints in Finland // Agricultural Systems. 2020. V. 180. P. 102762. 

https://doi.org/10.1016/j.agsy.2019.102762 

 

References: 

1. Sandu, I. S., Kirova, I. V., & Ryzhenkova, N. E. (2020). Innovative aspects of the 

development of agro-industrial complex in pandemic conditions. APK: Ekonomika, upravlenie, (8), 

11-19. (in Russian). https://doi.org/10.33305/208-11 

2. Lovkova, E., & Kashitsina, T. (2019). Analysis of the development of agriculture in the 

Central Federal District and determination of the main problems. Bulletin of Science and Practice, 

5(3), 135-143. (in Russian). https://doi.org/10.33619/2414-2948/40/17 

3. Burdina, N. A., & Soldatova, S. Yu. (2017). Perspektivy rynka arakhisovogo masla v 

Rossii. Den' nauki: Sbornik materialov konferentsii: v 6 chastyakh, 35-39. (in Russian). 

4. Kosareva, O. A., Eliseev, M. N., Cheglov, V. P., Stolyarova, A. N., & Aleksina, S. B. 

(2019). Global trends of digitalization of agriculture as the basis of innovative development of the 

agro-industrial complex of Russia. Eurasian Journal of biosciences, 13(2), 1675-1681. 

5. Yoo, Y., Boland Jr, R. J., Lyytinen, K., & Majchrzak, A. (2012). Organizing for innovation 

in the digitized world. Organization science, 23(5), 1398-1408. 

https://doi.org/10.1287/orsc.1120.0771 

6. Boev, V. U., Ermolenko, O. D., Bogdanova, R. M., Mironova, O. A., & Yaroshenko, S. G. 

(2019). Digitalization of agro-industrial complex as a basis for building organizational-economic 

mechanism of sustainable development: foreign experience and perspectives in Russia. Institute of 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 66 

 

Scientific Communications Conference. Cham, Springer, 960-968. https://doi.org/10.1007/978-3-

030-29586-8_109 

7. Fielke, S., Taylor, B., & Jakku, E. (2020). Digitalisation of agricultural knowledge and 

advice networks: A state-of-the-art review. Agricultural Systems, 180, 102763. 

https://doi.org/10.1016/j.agsy.2019.102763 

8. Purola, T., & Lehtonen, H. (2020). Evaluating profitability of soil-renovation investments 

under crop rotation constraints in Finland. Agricultural Systems, 180, 102762. 

https://doi.org/10.1016/j.agsy.2019.102762 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 19.11.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

24.11.2021 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʃʦʚʢʦʚʘ ɽ. ʉ., ʌʠʣʠʤʦʥʦʚʘ ɺ. ɼ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 

2021. ʊ. 7. 2̄. ʉ. 61-66. https://doi.org/10.33619/2414-2948/63/05 

 

Cite as (APA): 

Lovkova, E., & Filimonova, V. (2021). Digitalization as a Tool for Innovative Development of 

the National Agroindustrial Complex. Bulletin of Science and Practice, 7(2), 61-66. (in Russian). 

https://doi.org/10.33619/2414-2948/63/05 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 67 

 

ʋɼʂ 635.611/631.543.2. 

AGRIS F62 

https://doi.org/10.33619/2414-2948/63/06 

 

ʀɿʄɽʅɽʅʀɽ ɸɻʈʆɹʀʆʃʆɻʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ɼʓʅʀ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʃʆʑɸɼʀ ʇʀʊɸʅʀʗ ʈɸʉʊɽʅʀʁ 
 

Éʇʘʡʣʝʚʘʥʷʥ ɸ. ʄ., ORCID: 0000-0003-3206-4861, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʅʘʫʯʥʳʡ ʮʝʥʪʨ 

ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ, 

ʩ. ɼʘʨʘʢʝʨʪ, ɸʨʤʝʥʠʷ, armikpahlevanyan@rambler.ru 

ÉMʘʨʪʠʨʦʩʷʥ ɻ. ʉ., ORCID: 0000-0002-8773-7931, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʅʘʫʯʥʳʡ ʮʝʥʪʨ 

ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ, 

ʩ. ɼʘʨʘʢʝʨʪ, ɸʨʤʝʥʠʷ, gayanemartirosyan@yahoo.com 

Éʊʘʜʝʚʦʩʷʥ ʃ. ʄ., ORCID: 0000-0002-1800-8700, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʅʘʫʯʥʳʡ ʮʝʥʪʨ 

ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ, 

ʩ. ɼʘʨʘʢʝʨʪ, ɸʨʤʝʥʠʷ, laura.tadevosyan2@gmail.com 

Éɺʘʨʜʘʥʷʥ ʀ. ɺ., ORCID: 0000-0002-3650-1670, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʅʘʫʯʥʳʡ ʮʝʥʪʨ 

ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ, 

ʩ. ɼʘʨʘʢʝʨʪ, ɸʨʤʝʥʠʷ, irinvardanian@gmail.com 
 

CHANGE OF MELON AGROBIOLOGICAL INDICATORS DEPENDING  

ON FEEDING AREA OF PLANTS  
 

ÉPahlevanyan A., ORCID: 0000-0003-3206-4861, Ph.D., Scientific Center of Vegetable and 

Industrial Crops, Ministry of Economy of the Republic of Armenia, Darakert, Armenia, 

armikpahlevanyan@rambler.ru 

ÉMartirosyan G., ORCID: 0000-0002-8773-7931, Ph.D., Scientific Center of Vegetable and 

Industrial Crops, Ministry of Economy of the Republic of Armenia, 

Darakert, Armenia, gayanemartirosyan@yahoo.com 

ÉTadevosyan L., ORCID: 0000-0002-1800-8700, Ph.D., Scientific Center of Vegetable and 

Industrial Crops, Ministry of Economy of the Republic of Armenia, Darakert, Armenia, 

laura.tadevosyan2@gmail.com 

ÉVardanian I., ORCID: 0000-0002-3650-1670, Ph.D., Scientific Center of Vegetable and 

Industrial Crops, Ministry of Economy of the Republic of Armenia,  

Darakert, Armenia, irinvardanian@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ ʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʘʭ ʜʳʥʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʟʜʦʨʦʚʳʭ ʩʦʨʪʦʚʳʭ ʩʝʤʷʥ ʩ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018ï2020 ʛʛ. ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ. 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʭʝʤʳ ʧʦʩʝʚʘ 200+80/2Ĭ60, 200+ 80/2Ĭ80 ʠ 200+80/2Ĭ100 ʩʤ ʥʘ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʨʝʜʥʠʡ ʚʝʩ ʧʣʦʜʦʚ, ʫʨʦʞʘʡ ʩʝʤʷʥ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʙʦʣʝʟʥʷʤ: ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣ ʩʨʝʜʥʝʩʧʝʣʳʡ ʩʦʨʪ ʜʳʥʠ ɸʨʧʠ, 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʩʭʝʤʘ 

ʧʦʩʝʚʘ 200+80/2Ĭ80 ʩʤ., ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ ʘʛʨʦʪʝʭʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʢʫʣʴʪʫʨʳ ʜʳʥʠ ʚ ɸʨʘʨʘʪʩʢʦʡ ʨʘʚʥʠʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʨʘʟʨʝʞʝʥʥʦʤ ʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʡ 

(1,4 ʤ2) ʚʝʩ ʦʜʥʦʛʦ ʧʣʦʜʘ ʥʘʠʙʦʣʴʰʠʡ (4,0 ʢʛ), ʥʦ ʚʳʭʦʜ ʫʨʦʞʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 11,6%, ʘ ʚ ʟʘʛʫʱʝʥʥʦʤ ʧʦʩʝʚʝ ð ʥʘ 19,3%. ʆʜʥʘʢʦ, ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ ʚʦʟʨʘʩʪʘʝʪ ʪʦʚʘʨʥʳʡ ʫʨʦʞʘʡ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʦʙʱʝʤʫ ʫʨʦʞʘʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 92,3%; 94,1% ʠ 95,3%. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦʟʚʦʣʷʶʪ 
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ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘʛʫʱʝʥʠʝ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʦʚ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʦ 

0,84 ʤ2 ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʳʭʦʜʘ ʩʝʤʷʥ ʥʘ 27,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʢʦʥʪʨʦʣʝʤ, ʚ 

ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʧʦʥʠʞʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʝʤʷʥ, ʥʝ ʦʢʘʟʳʚʘʷ  ʧʨʠ  ʵʪʦʤ  ʩʫʱʝʩʪʚʝʥʥʳʭ  

ʠʟʤʝʥʝʥʠʡ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ  ʧʦʢʘʟʘʪʝʣʠ  ʩʦʨʪʘ  ɸʨʧʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ 

ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʪʦʜʘ ʇʎʈ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʧʨʠʥʷʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʟʜʦʨʦʚʦʛʦ 

ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

Abstract. The purpose of this work is to study and identify the optimal method of sowing and 

plant feeding surface in seed-production of melon crop, providing a high yield of healthy varietal 

seeds with a low self-cost. The experiments were carried out in 2018ï2020. on the experimental 

fields of the Scientific Center of Vegetable and Industrial Crops of the Ministry of Economy of 

the Republic of Armenia. The influence of the sowing scheme 200+80/2Ĭ60, 200+80/2Ĭ80 and 

200+80/2Ĭ100 cm on phenological and quality indicators, fruit and seed productivity, average fruit 

weight, and resistance to diseases was studied. The study object was mid-early ripening melon 

variety Arpi, which is distinguished by high productivity and taste quality. The control was the 

sowing scheme 200+80/2Ĭ80 cm, which is generally accepted in the agricultural technology of 

melon cultivation in the Ararat valley. It was found that in case of low-density planting of plants 

(1.4 m2), the weight of one fruit is the heaviest (4.0 kg), but the productivity of the fruits is reduced 

by 11.6% in comparison with the control, and in case of high-density planting by 19.3%. 

Meanwhile, as the feeding area of one plant increases, in relation to the total yield the marketable 

yield increases, respectively 92.3%; 94.1% and 95.3%. The results of the experiments allow us to 

state the fact that high density of the seed producing field (feeding area 0.84 m2) contributes to an 

increase of seed yield by 27.3% compared to the control, to some extent reducing the self cost of 

seeds, however significant changes in quality indicators of the Arpi variety were not found. In its 

turn, early diagnosis of diseases based on the modern PCR method allows to take protective 

measures in time and accordingly contributes to the production of healthy seeds. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʳʥʷ, ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ, ʩʝʤʝʥʦʚʦʜʩʪʚʦ, ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ. 
 

Keywords:  melon, feeding area, seed production, disease diagnosis. 

 

ɺʚʝʜʝʥʠʝ 

ɼʳʥʝʚʦʜʩʪʚʦ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʦʪʨʘʩʣʝʡ ʙʘʭʯʝʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʠ. 

ʉ ʜʨʝʚʥʝʡ ʚʳʩʦʢʦʨʘʟʚʠʪʦʡ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʝʣʝʢʮʠʦʥʝʨʘʤʠ  ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʩʦʟʜʘʥʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʜʳʥʠ. ɼʣʷ ʨʘʟʚʠʪʠʷ ʵʪʦʡ 

ʧʨʠʙʳʣʴʥʦʡ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʚʳʨʘʱʠʚʘʥʠʶ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʚʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʦʜʫʢʪʠʚʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʷ ʩ ʫʯʝʪʦʤ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʩʦʨʪʘ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʧʦʩʝʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʩʦʭʨʘʥʝʥʠʶ ʠ 

ʧʦʚʳʰʝʥʠʶ ʧʦʩʝʚʥʳʭ ʠ ʫʨʦʞʘʡʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ 

ʩʝʤʝʥʦʚʦʜʩʪʚʝ ʜʳʥʠ ʚ ɸʨʤʝʥʠʠ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʘʛʨʦʪʝʭʥʠʢʫ 

ʚʳʨʘʱʠʚʘʥʠʷ ʜʳʥʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʝʤʷʥ. ʉ ʵʪʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʙʦʣʴʰʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʧʣʦʱʘʜʝʡ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʘʧʨʦʙʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʝʤʷʥ 

ʧʣʦʜʦʚ ʜʳʥʠ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʭʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠ ʵʣʠʪʥʳʭ ʩʝʤʷʥ. 
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ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʠʟʳʩʢʘʪʴ ʠ ʧʨʝʜʣʦʞʠʪʴ ʬʝʨʤʝʨʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʧʦʩʝʚʦʚ ʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʘʭ 

ʜʳʥʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʟʜʦʨʦʚʳʭ ʩʦʨʪʦʚʳʭ ʩʝʤʷʥ ʩ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018ï2020 ʛʛ. ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ʅʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʨʝʩʧʫʙʣʠʢʠ ɸʨʤʝʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʩʨʝʜʥʝʨʘʥʥʝʩʧʝʣʳʡ ʩʦʨʪ ɸʨʧʠ, ʦʪʣʠʯʘʶʱʠʡʩʷ 

ʚʳʩʦʢʠʤʠ ʫʨʦʞʘʡʥʳʤʠ ʠ ʚʢʫʩʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʆʧʳʪʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩ ʪʨʝʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʴʶ. ʇʣʦʱʘʜʴ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ 100ʢʚ. ʤ. ʉʭʝʤʳ ʧʦʩʝʚʦʚ 200+80/2Ĭ60, 200+80/2Ĭ80 

ʠ 200+80/2Ĭ100 ʩʤ. ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʜʝʣʷʥʢʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʘ 

0,84ʤ2; 1,12ʤ2 ʠ 1,40ʤ2. ʇʨʠ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ ʚ ʛʥʝʟʜʝ ʛʫʩʪʦʪʘ ʧʦʩʝʚʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 11904 hʪ./ʛʘ, 8928 ʰʪ./ʛʘ ʠ 7143 hʪ./ʛʘ. 

ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʘ ʩʭʝʤʘ ʧʦʩʝʚʘ 200+80/2Ĭ80 ʩʤ., ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʥʷʪʦʡ ʚ 

ʘʛʨʦʪʝʭʥʠʢʝ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʜʳʥʠ ʚ ɸʨʘʨʘʪʩʢʦʡ ʨʘʚʥʠʥʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ [1], 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʦʜʦʚ [2], ʘ ʫʨʦʞʘʡʥʦʩʪʴ ð ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ. ɼʘʥʥʳʝ ʧʦ 

ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [3]. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʬʠʪʦʩʘʥʠʪʘʨʥʘʷ ʦʮʝʥʢʘ ʨʘʩʪʝʥʠʡ ʜʳʥʠ ʥʘ ʥʘʣʠʯʠʝ 

ʧʘʪʦʛʝʥʘ Alternaria cucumerina. ʆʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʇʎʈ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʯʘʩʪʠ 

ʨʘʩʪʝʥʠʷ (ʩʪʝʙʣʠ, ʣʠʩʪʴʷ). ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚʳʜʝʣʷʣʘʩʴ 

ʛʝʥʦʤʥʘʷ ɼʅʂ ʧʘʪʦʛʝʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʛʝʥʦʤʥʦʡ ɼʅʂ ʨʘʩʪʝʥʠʡ. ɺʦ ʚʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ ɼʅʂ 

ʛʦʤʦʛʝʥʠʟʘʮʠʶ ʪʢʘʥʝʡ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ CTAB ʜʝʪʝʨʛʝʥʪʘ. ɺ ʩʦʩʪʘʚ ɼʅʂ-ʟʦʥʜʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʜʝʪʝʢʮʠʠ ʧʨʦʜʫʢʪʘ ʘʤʧʣʠʬʠʢʘʮʠʠ, ʚʭʦʜʠʣ ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʢʨʘʩʠʪʝʣʴ 

FAM.  

ɸʥʘʣʠʟʳ ʇʎʈ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʝʯʥʦʤ ʦʙʲʝʤʝ 20 ʤʢʣ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʜʣʷ 

ʘʤʧʣʠʬʠʢʘʮʠʠ ʇʎʈ, ʩʦʜʝʨʞʘʱʝʡ 1 ʝʜ. ɼʅʂ-ʧʦʣʠʤʝʨʘʟʳ GoTaq, 0,5 ʤʢʣ 10 ʤʄ ʩʤʝʩʠ dNTP, 

0,25 ʤʢʤʦʣʴ/ʣ ʢʘʞʜʦʛʦ ʧʨʘʡʤʝʨʘ, ʧʨʷʤʦʡ ʠ ʦʙʨʘʪʥʳʡ. ɺ ʢʘʞʜʦʡ ʩʝʨʠʠ ʧʨʦʙ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ (Ctr+) ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ (Ctr-) ʢʦʥʪʨʦʣʠ ʦʙʨʘʟʮʦʚ ʇʎʈ [4]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʇʎʈ ʙʳʣ ʧʨʠʤʝʥʝʥ ʩʣʝʜʫʶʱʠʡ ʨʝʞʠʤ ʘʤʧʣʠʬʠʢʘʮʠʠ: 1 ʮʠʢʣ 94 ÁC ð 

5 ʤʠʥ; 40 ʮʠʢʣʦʚ 94 ÁC ð 30 ʩʝʢ, 72ÁC ð 10ʩʝʢ, 1 ʮʠʢʣ 62 ÁC ð 10 ʩʝʢ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʩʭʝʤʳ ʧʦʩʝʚʘ ʠ 

ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ, ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʚ ʦʚʦʱʝʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ [5ï7]. ɹʝʟʫʩʣʦʚʥʦ, ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʦʪʨʘʞʘʶʪʩʷ ʠ ʥʘ ʚʳʭʦʜʝ ʩʝʤʷʥ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʟʘʛʫʱʝʥʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʦʪ 1,12 ʤ2 

(ʢʦʥʪʨʦʣʴ) ʜʦ 0,84 ʤ2 ʩʦʢʨʘʱʘʝʪʩʷ ʜʣʠʥʘ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʪʝʥʠʡ ʩ 88 ʜʦ 84 ʜʥʝʡ, 

ʯʪʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʟʨʝʞʠʚʘʥʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʠ ʜʦ 1,4 ʤ2. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʦʣʥʝʯʥʫʶ 

ʵʥʝʨʛʠʶ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 

ʧʣʦʜʳ [8]. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʪʘʢʞʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʦ 1,40 ʤ2 ʩʨʝʜʥʠʡ ʚʝʩ 
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ʦʜʥʦʛʦ ʧʣʦʜʘ ʜʳʥʠ (4,0 ʢʛ) ʧʨʝʚʦʩʭʦʜʠʪ ʚʝʩ ʧʣʦʜʦʚ ʨʘʩʪʝʥʠʡ ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 1,12 ʤ2 

(3,5 ʢʛ) ʠ 0,84 ʤ2 (3,1 ʢʛ) (ʊʘʙʣʠʮʘ 1). 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʚ ʧʣʦʜʘʭ ʜʳʥʠ 

ʟʘʢʦʥʦʤʝʨʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʈʘʟʥʠʮʘ ʵʪʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʚ ʢʨʘʡʥʠʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʩʦʩʪʘʚʣʷʝʪ 1,08%.  
 

ʊʘʙʣʠʮʘ 1. 

ɺʃʀʗʅʀɽ ʉʍɽʄ ʈɸɿʄɽʑɽʅʀʗ ʀ ʇʃʆʑɸɼʀ ʇʀʊɸʅʀʗ  

ʅɸ ʉʆʈʊʆɺʓɽ ʇʈʀɿʅɸʂʀ ʉʆʈʊɸ ɸʈʇʀ 
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ʉʦʜʝʨʞʘʥʠʝ ʚ ʤʷʢʦʪʠ ʧʣʦʜʦʚ 

ʉʫʭʠʝ 

ʚʝʱʝʩʪʚʘ, % 

ɺʩʝʛʦ 

ʩʘʭʘʨʦʚ, 

% 

ɺʠʪʘʤʠʥ ʉ, 

ʤʛ/% 

200+80/2Ĭ60 ʩʤ  0,84ʤ2 84 3,1 10,92 7,80 11,06 

200+80/2Ĭ80 ʩʤ 1,12ʤ2 88 3,5 11,58 8,00 11,15 

200+80/2Ĭ100 ʩʤ  1,40 ʤ2 88 4,0 12,00 9,03 13,00 

 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʜʳʥʠ ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʤʷʢʦʪʠ ʩʘʭʘʨʘ ʠ ʚʠʪʘʤʠʥʘ ʉ, ʯʪʦ ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ [9ï10] ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʦʜʠʥʘʢʦʚʦʡ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʥʦʛʠʭ 

ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʛʨʦʪʝʭʥʠʢʠ ʚʳʨʘʱʠʚʘʥʠʷ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʩʘʭʘʨʘ ʚ ʤʷʢʦʪʠ ʧʣʦʜʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʥʳʭ 

ʧʣʦʱʘʜʝʡ ʧʠʪʘʥʠʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤ, ʘʥʘʣʦʛʠʯʥʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʣʦʜʘʭ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʩʘʭʘʨʘ ʚ ʧʣʦʜʘʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ 9,03% ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 1,40 ʤ2. ʇʨʠ ʵʪʦʤ ʨʘʟʥʠʮʘ 

ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʚ ʤʷʢʦʪʠ ʧʣʦʜʦʚ ʫ ʨʘʩʪʝʥʠʡ ʧʨʠ ʠʟʨʝʞʠʚʘʥʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 1,40 ʤ2 ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚʘʨʴʠʨʫʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʝʝ ʟʘʤʝʪʥʦ (ʚ ʧʨʝʜʝʣʘʭ ʥʘ 1,7%) ʯʝʤ ʧʨʠ 

ʟʘʛʫʱʝʥʠʠ ʜʦ 0,84 ʤ2, ʩʦʩʪʘʚʣʷʷ 0,4% (ʊʘʙʣʠʮʘ 1). 

ʊʘʢʠʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʥʘʤʠ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ 

ʉ ʚ ʧʣʦʜʘʭ ʜʳʥʠ, ʚʳʨʘʱʝʥʥʳʭ ʧʨʠ ʨʘʟʥʳʭ ʛʫʩʪʦʪʘʭ. ʂʦʣʝʙʘʥʠʷ ʚ ʩʦʜʝʨʞʘʥʠʠ ʚʠʪʘʤʠʥʘ ʉ ʚ 

ʧʣʦʜʘʭ ʜʳʥʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (1,12 ʤ2) ʧʨʠ ʟʘʛʫʱʝʥʠʠ ʜʦ 0,84 ʤ2 ʚʝʩʴʤʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ (1,7%) ʘ ʧʨʠ ʠʟʨʝʞʠʚʘʥʠʠ ʧʦʩʝʚʦʚ ʜʦ 1,40 ʤ2 ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 4,5%. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʫʯʝʪʘ ʫʨʦʞʘʷ ʠ ʚʳʭʦʜʘ ʩʝʤʷʥ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ 

ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʚʳʷʚʠʪʴ ʦʪʥʦʰʝʥʠʝ ʨʘʩʪʝʥʠʡ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʳʥʠ ʢ ʩʭʝʤʘʤ ʧʦʩʝʚʘ ʠ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ (ʊʘʙʣʠʮʘ 2). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʳʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʛʫʱʝʥʥʦʝ ʩʪʦʷʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʧʦʣʝ ʧʨʠ 

ʩʦʢʨʘʱʝʥʠʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʦ 0,84 ʤ2 ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ 

ʩʥʠʞʘʝʪ ʩʨʝʜʥʠʡ ʚʝʩ ʦʜʥʦʛʦ ʧʣʦʜʘ ʠ ʧʦʚʳʰʘʝʪ ʚʘʣʦʚʳʡ ʫʨʦʞʘʡ ʥʘ 9,4% ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 

ʯʠʩʣʘ ʨʘʩʪʝʥʠʡ ʥʘ ʛʘ ʜʦ 11904,0 ʰʪ.  

ʇʨʠ ʨʘʟʨʝʞʝʥʥʦʤ ʩʪʦʷʥʠʠ ʨʘʩʪʝʥʠʡ (1,4 ʤ2) ʚʝʩ ʦʜʥʦʛʦ ʧʣʦʜʘ ʥʘʠʙʦʣʴʰʠʡ (4,0 ʢʛ), ʥʦ 

ʚʳʭʦʜ ʫʨʦʞʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 11,6 % ʘ ʩ ʟʘʛʫʱʝʥʥʳʤʠ ʧʦʩʝʚʘʤʠ- 

ʥʘ 19,2%. ʆʜʥʘʢʦ, ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʪʦʚʘʨʥʳʡ ʫʨʦʞʘʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʠʤ ʫʨʦʞʘʝʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 92,24%; 

94,00% ʠ 95,30%. 
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ʊʘʙʣʠʮʘ 2. 

ɺʃʀʗʅʀɽ ʇʃʆʑɸɼʀ ʇʀʊɸʅʀʗ ʅɸ ʋʈʆɾɸʁ ʀ ɺʓʍʆɼ ʉɽʄʗʅ ɼʓʅʀ 
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ɺʳʭʦʜ ʩʝʤʷʥ 

ʢʛ/ʛʘ % 

0,84  325,5 300,5 92,24 3,10 1106,8 36, 23 40,10 388,7 1,30 

1,12  297,4 280,0 94,00 3,50 913, 0 44,57 40,70 325,6 1,15 

1,40 262,9 250,5 95,30 4,00 770,0 57,10 44,00 275,5 0,98 

 

ɹʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʝʥʠ ʚ ʧʣʦʜʘʭ ʜʳʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʟʘʛʫʱʝʥʠʝ ʨʘʩʪʝʥʠʡ ʜʦ 0,84 ʤ2 ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʯʠʩʣʘ ʩʝʤʷʥ ʚ ʧʣʦʜʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ 1,2 ʨʘʟʘ, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʘʟʨʝʞʝʥʥʳʤ ʩʪʦʷʥʠʝʤ ʨʘʩʪʝʥʠʡ 1,4 ʤ2 ʚ 1,5 ʨʘʟʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ, 

ʚ ʟʘʛʫʱʝʥʥʳʭ ʧʦʩʝʚʘʭ ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʣʢʠʝ ʩʝʤʝʥʘ. ɺʝʩ 1000 ʩʝʤʷʥ ʫ ʧʣʦʜʦʚ ʨʘʩʪʝʥʠʡ 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʧʨʠ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 0,84 ʤ2 ʫʩʪʫʧʘʝʪ ʢʦʥʪʨʦʣʶ ʥʘ 18,7%, ʘ ʫ ʧʣʦʜʦʚ ʧʨʠ 

ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 1,4 ʤ2 ʥʘ 36,39%. ʇʦ ʤʝʨʝ ʠʟʨʝʞʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʜʦ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ 1,12 

ʠ 1,4 ʤ2 ʚ ʧʣʦʜʘʭ ʧʘʨʘʣʣʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʦʙʱʘʷ ʤʘʩʩʘ ʩʝʤʷʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ 

ʚʘʨʠʘʥʪʘʤ 40,1; 40,7 ʠ 44,0 ʛ. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʩʝʤʷʥ ʚ ʧʣʦʜʘʭ ʜʳʥʠ ʪʘʢʦʛʦ ʨʦʜʘ ʦʢʘʟʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ʩʝʤʷʥ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. ʂʦʣʝʙʘʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʭʦʜʘ 

ʩʝʤʷʥ ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʠ ʟʘʛʫʱʝʥʠʠ ʨʘʩʪʝʥʠʡ ʜʦ 0,84 ʤ2, ʛʜʝ ʚʳʭʦʜ ʩʝʤʷʥ 

ʩʦʩʪʘʚʣʷʝʪ 1,3 %, ʯʪʦ ʧʨʝʚʦʩʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʥ 19,4%, ʠʣʠ 63,1 ʢʛ/ʛʘ. ʀʟʨʝʞʠʚʘʥʠʝ ʞʝ ʧʦʩʝʚʦʚ 

ʜʦ 1,4 ʤ2, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʘʝʪ ʚʳʭʦʜ ʩʝʤʷʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 15,4%, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 50,1 ʢʛ/ʛʘ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʥʘʰʠ ʜʘʥʥʳʝ ʩʦʚʧʘʜʘʶʪ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʛʜʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʝʨʚʠʯʥʦʝ ʩʝʤʝʥʦʚʦʜʩʪʚʦ ʧʫʪʝʤ ʟʘʛʫʱʝʥʠʷ ʧʦʩʝʚʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʩʝʤʷʥ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ [11]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʜʦʨʦʚʳʭ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝʤʷʥ ʜʳʥʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʘʩʴ ʇʎʈ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʥʘʣʠʯʠʝ Alternaria cucumerina. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ ʚʳʷʚʣʝʥʠʷ ʩʤʝʰʘʥʥʳʭ ʠʥʬʝʢʮʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʠʤʧʪʦʤʳ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʚʳʙʦʨ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʄʝʪʦʜ ʇʎʈ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ. ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʤʝʪʦʜʘ ʇʎʈ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʩʪ-ʨʝʘʢʮʠʦʥʥʳʭ ʤʘʥʠʧʫʣʷʮʠʷʭ ʩ ʦʙʨʘʟʮʘʤʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʢʦʥʪʘʤʠʥʘʮʠʠ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʘʥʘʣʠʟʘ [12]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʢʣʶʯʘʣ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʢʣʦʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʢʨʠʚʦʡ, 

ʧʦʨʦʛʘ ʮʠʢʣʘ Ct(thresholdcycle), ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʇʎʈ. ʇʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʮʠʢʣʘ (Ct) <35 

ʩʯʠʪʘʣʠʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ.  

ʅʘ ʈʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʢʨʠʚʘʷ ʇʎʈ-ʈɺ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʥʘʢʣʦʥʦʤ ð

3,419, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʘʤʧʣʠʬʠʢʘʮʠʠ 96,1%, ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

R2 ð 1,000, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʝʤ Ct=35,1. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʘʤʧʣʠʬʠʢʘʮʠʠ ʙʳʣ ʜʝʪʝʢʪʠʨʦʚʘʥ ʚ 
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ʜʚʫʭ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʦʙʨʘʟʮʘʭ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʤʧʣʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 

ɽ=94,6%, ʥʘʢʣʦʥ ʧʨʷʤʦʡ ð (ī3,501), R2=1. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʘʤʧʣʠʬʠʢʘʮʠʠ ʧʨʠ ʜʝʪʝʢʮʠʠ ɼʅʂ Alternaria cucumerina ʚ 

ʠʟʦʣʷʪʘʭ ʜʳʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʘʪʦʛʝʥʘ ʤʝʪʦʜʦʤ ʇʎʈ ʧʦʟʚʦʣʠʣʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʠ ʧʦʣʫʯʠʪʴ ʟʜʦʨʦʚʳʡ ʫʨʦʞʘʡ. 

 

 

Slope: -3,419 

 

Y-Inter: 38,563 

 

Efficiency: 96,1% 

 

R2: 1,000 

 

S  

ʈʠʩʫʥʦʢ. ʉʪʘʥʜʘʨʪʥʘʷ ʢʨʠʚʘʷ ʇʎʈ-ʈɺ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʟʘ 2018-2020 ʛʛ. ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʭʝʤʳ ʧʦʩʝʚʘ ʠ ʧʣʦʱʘʜʠ 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʥʘ ʩʦʨʪʦʚʳʝ ʧʨʠʟʥʘʢʠ, ʫʨʦʞʘʡ ʠ ʚʳʭʦʜ ʩʝʤʷʥ ʜʳʥʴ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʟʘʛʫʱʝʥʠʝ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʦʚ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʦ 0,84 

ʤ2 ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ  ʚʳʭʦʜʘ ʩʝʤʷʥ  ʥʘ 27,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʢʦʥʪʨʦʣʝʤ, ʚ ʢʘʢʦʡ- ʪʦ 

ʤʝʨʝ ʧʦʥʠʞʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʝʤʷʥ, ʥʝ ʦʢʘʟʳʚʘʷ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʨʪʘ ɸʨʧʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʪʦʜʘ ʇʎʈ 

ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʧʨʠʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʟʜʦʨʦʚʦʛʦ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

ʈʘʙʦʪʘ ʬʠʥʘʥʩʠʨʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʦʚʦʡ ʧʨʦʛʨʘʤʤʳ 8-10/20ʊɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʧʦ ʥʘʫʢʝ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈɸ. 
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SPREADING OF HELMINTHS DETECTED BY REGION  

 IN PRIVATE POULTRY FARMS IN AZERBAIJAN 

 

ÉBairamov S., Ph.D., Azerbaijan Veterinary Scientific Research Institute,  

Baku, Azerbaijan bayramovs@rambler.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʀʟ ʦʙʥʘʨʫʞʝʥʥʳʭ ʛʝʣʴʤʠʥʪʦʚ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳ ʠʥʚʘʟʠʠ 

Ascaridia galli ʚ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, Heterakis gallinarum ð ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʨʘʡʦʥʝ, Syngamus 

trachea, Capillaria obsignata ð ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, Raillietina tetragona ð ʚ ɻʫʙʘ-

ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʛʝʪʝʨʘʢʠʩʘʤʠ, ʨʘʡʣʣʠʝʪʠʥʘʤʠ ʚ ɸʨʘʥʩʢʦʤ 

ʨʘʡʦʥʝ, ʘʩʢʘʨʠʜʠʷʤʠ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʘ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʩʠʥʛʘʤʫʩʘʤʠ ʠ 

ʢʘʧʠʣʣʷʨʠʷʤʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʚʳʩʦʢʘ.̫ ʅʘʨʷʜʫ ʩ ʪʝʤ, ʯʪʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʘʩʴ 

ʚʳʩʦʢʘʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʡ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʘʩʢʘʨʠʜʠʡ, ʛʝʪʝʨʘʢʠʩʦʚ, ʩʠʥʛʘʤʫʩʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʤ ʨʘʡʦʥʝ, ʨʘʡʣʣʠʝʪʠʥ ð 

ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʘ ʢʘʧʠʣʣʷʨʠʡ ð ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 

ʘʩʢʘʨʠʜʠʷʤʠ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʛʝʪʝʨʘʢʠʩʦʚ, ʩʠʥʛʘʤʫʩʦʚ, ʨʘʡʣʣʠʝʪʠʥ ʠ ʢʘʧʠʣʣʷʨʠʡ 

ʚ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʜʦʩʪʠʛʣʘ ʚʳʩʦʢʦʛʦ ʧʨʝʜʝʣʘ. 

 

Abstract. Of the helminths detected during these studies, the intensity of the invasions with 

Ascaridia galli in the Aran region, Heterakis gallinarum ð on the Absheron, Syngamus trachea, 

Capillaria obsignata ð in Lankaran-Astara, Raillietina tetragona ð in Kuba-Khachmaz, and on 

the basis of studies carried out during autopsy of carcasses the intensity of invasions with 

heterakises, raillietins in the Aran region, Ascaridia in Kuba-Khachmaz, and with singamuses and 

capillaries in Lankaran-Astara was high. Along with the fact that in the summer period there was 

observed high extensiveness and intensity of invasions among the studies carried out by seasons of 

the year, the prevalence of Ascaridia, heterakises, singamuses in Sheki-Zagatala region, raillietins in 

Kuba-Khachmaz, and capillaries in Lankaran-Astara in comparison with other regions was high. 

The intensity of the invasions with Ascaridia in Kuba-Khachmaz, heterakises, singamuses, 

raillietins, and capillaries in Aran came up to a high level. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʝʚʘʥʠʝ, ʛʝʣʴʤʠʥʪ,r ʷʡʮʦ, ʚʨʝʤʝʥʘ ʛʦʜʘ, ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 

 

Keywords: disease, helminths, egg, seasons, extensiveness, intensity. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʦʙʰʠʨʥʳʝ ʨʝʬʦʨʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʦʜʠʤʳʭ ʨʝʬʦʨʤ ʚ ʘʛʨʘʨʥʦʤ ʩʝʢʪʦʨʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ 
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ʧʪʠʮʝʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʤʷʩʝ ʠ ʷʡʮʘʭ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʘʨʘʟʠʪʘʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [10]. ɹʦʣʝʝ h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʵʪʠʭ ʧʘʨʘʟʠʪʦʚ ʩʨʝʜʠ ʧʪʠʮ ʷʚʣʷʶʪʩʷ 

ʛʝʣʴʤʠʥʪʳ  Ascaridia galli, Heterakis gallinarum, Syngamus trachea, Raillietina tetragona, 

Capillaria obsignata. ʇʪʠʮʳ ʟʘʨʘʞʘʶʪʩʷ ʵʪʠʤʠ ʛʝʣʴʤʠʥʪʘʤʠ ʚ ʤʦʥʦ- ʠ ʩʤʝʰʘʥʥʳʭ ʬʦʨʤʘʭ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʦʟʨʘʩʪʘ ʠ ʚʨʝʤʝʥ ʛʦʜʘ ʟʘʨʘʞʝʥʠʝ ʧʘʨʘʟʠʪʘʤʠ ʚʩʝ ʝʱʝ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

ɿʘʨʘʞʝʥʠʝ ʧʪʠʮ ʧʘʨʘʟʠʪʘʤʠ, ʥʘʨʷʜʫ ʩ ʠʭ ʦʪʩʪʘʚʘʥʠʝʤ ʦʪ ʨʘʟʚʠʪʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʠ ʷʠʮ, ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʥʠʞʝ ʥʦʨʤʳ, ʘ ʚʦ ʚʨʝʤʷ 

ʠʥʪʝʥʩʠʚʥʳʭ ʟʘʨʘʞʝʥʠʡ ʢ ʤʘʩʩʦʚʦʤʫ ʧʘʜʝʞʫ.  

ʇʦ ʧʨʠʯʠʥʝ ʟʘʨʘʞʝʥʠʷ ʧʪʠʮ ʠʥʚʘʟʠʷʤʠ ʚ ʤʦʥʦ- ʠ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʬʦʨʤʝ ʭʦʟʷʡʩʪʚʘ ʥʝʩʫʪ 

ʦʛʨʦʤʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ [1, 4]. 

ʈʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʷʩʘ ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʦʢʘʟʳʚʘʶʪ ʩʚʦʝ ʚʣʠʷʥʠʝ ʚ ʟʘʨʘʞʝʥʠʠ ʧʪʠʮ ʧʘʨʘʟʠʪʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʨʘʟʣʠʯʠʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʛʝʣʴʤʠʥʪʦʚ ʧʦ ʨʝʛʠʦʥʘʤ ʠ  ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʌʶʣʣʝʙʦʨʥʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʤʳʚʘʥʠʷ, ʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʤʝʪʦʜʦʤ ʥʝʧʦʣʥʦʛʦ ʚʩʢʨʳʪʠʷ ʉʢʨʷʙʠʥʘ. ʕʪʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ  ʥʘ 

ʩʝʤʝʡʥʳʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʘʭ, ʠʤʝʶʱʠʭʩʷ ʚ ʨʘʡʦʥʘʭ ʠ 

ʚ ʦʪʜʝʣʝ ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʛʝʣʴʤʠʥʪʦʟʦʚ ʩʨʝʜʠ ʜʦʤʘʰʥʠʭ ʢʫʨ ʚ ʯʘʩʪʥʳʭ 

ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ɸʧʰʝʨʦʥʩʢʦʤʫ, ʐʝʢʠ-

ɿʘʛʘʪʘʣʴʩʢʦʤʫ, ʃʝʥʢʦʨʘʥʩʢʦʤʫ, ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤʫ ʠ ɸʨʘʥʩʢʦʤʫ ʨʘʡʦʥʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʷʩʘʭ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʟʘʨʘʞʝʥʥʳʭ ʜʦʤʘʰʥʠʭ ʢʫʨ ʚʦ ʚʨʝʤʷ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠ ʦʙʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʚʩʢʨʳʪʠʠ ʚ ʪʨʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʨʝʤʝʥʘʤʠ 

ʛʦʜʘ.  

 

ʆʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʟʘʨʘʞʝʥʥʦʩʪʠ ʧʪʠʮ ʛʝʣʴʤʠʥʪʘʤʠ ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

540 ʢʘʣʦʚʳʭ ʧʨʦʙ ʦʪ ʧʪʠʮ 2,5, 4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ, 570 ʢʘʣʦʚʳʭ ʧʨʦʙ ʦʪ ʧʪʠʮ 5ï7-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʦʚ, 475 ʢʘʣʦʚʳʭ ʧʨʦʙ ʦʪ ʚʟʨʦʩʣʳʭ ʧʪʠʮ, ʧʨʦʚʝʜʝʥʳ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʩʢʨʳʪʠʷʭ ʥʘ 90 ʧʪʠʮʘʭ 2,5, 4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

90 ʧʪʠʮʘʭ 5ï7-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ 55 ʛʦʣʦʚ ʧʪʠʮ ʚʟʨʦʩʣʦʛʦ ʧʦʛʦʣʦʚʴʷ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟ ʢʘʣʦʚʳʭ ʧʨʦʙ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʪʠʮʘʤ 2,5, 4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʕʀ) ʘʩʢʘʨʠʜʠʷʤʠ ʩʦʩʪʘʚʠʣʘ 34,8%, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ (ʀʀ) 1ï

12 ʵʢʟʝʤʧʣʷʨʘ ʛʝʣʴʤʠʥʪʦʚ, ʛʝʪʝʨʘʢʠʩʘʤʠ ʕʀ 36,2%, ʀʀ 1ï5 ʵʢʟ., ʨʘʡʣʣʠʝʪʠʥʘʤʠ ʕʀ 16,3%, 

ʀʀ 1ï4 ʵʢʟ., ʩʠʥʛʘʤʫʩʘʤʠ ʕʀ 17,2%, ʀʀ 2ï7 ʵʢʟ., ʢʘʧʠʣʣʷʨʠʷʤʠ ʕʀ 6,8%, ʀʀ 2ï3 ʵʢʟ.  

ʋ ʧʪʠʮ 5ï7-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʕʀ ʘʩʢʘʨʠʜʠʷʤʠ ʜʦʩʪʠʛʣʘ 28,6%, 

ʀʀ 1ï28 ʵʢʟ., ʛʝʪʝʨʘʢʠʩʘʤʠ ʕʀ 23,8%, ʀʀ 1ï13 ʵʢʟ., ʨʘʡʣʣʠʝʪʠʥʘʤʠ ʕʀ 13,%, ʀʀ 1ï6 ʵʢʟ.,  

ʩʠʥʛʘʤʫʩʘʤʠ ʕʀ 14,3%, ʀʀ 1ï5 ɻʢʟ., ʢʘʧʠʣʣʷʨʠʷʤʠ ʕʀ 5,5%, ʀʀ 1ï5 ʵʢʟʝʤʧʣʷʨʘ  

ʛʝʣʴʤʠʥʪʦʚ.  

ʋ ʧʪʠʮ ʚʦ ʚʟʨʦʩʣʦʡ ʛʨʫʧʧʝ ʕʀ ʘʩʢʘʨʠʜʠʷʤʠ ʩʦʩʪʘʚʠʣʘ 24,4%, ʀʀ 1ï15 ʵʢʟ.,  
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ʛʝʪʝʨʘʢʠʩʘʤʠ ʕʀ 21,7%, ʀʀ 1ï18 ʵʢʟ.,  ʨʘʡʣʣʠʝʪʠʥʘʤʠ ʕʀ 10,7%, ʀʀ 2ï4 ʵʢʟ., ʩʠʥʛʘʤʫʩʘʤʠ 

ʕʀ 13,6%, ʀʀ 1ï6 ʵʢʟ., ʢʘʧʠʣʣʷʨʠʷʤʠ ʕʀ 4,0%, ʀʀ 1ï3 ʵʢʟʝʤʧʣʷʨʘ ʛʝʣʴʤʠʥʪʦʚ.  

ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʥʦ, 

ʯʪʦ ʛʝʣʴʤʠʥʪʘʤʠ ʯʘʱʝ ʚʩʝʛʦ ʟʘʨʘʞʘʶʪʩʷ ʤʦʣʦʜʳʝ ʧʪʠʮʳ [7, 9]. 

ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ, ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 

300 ʢʘʣʦʚʳʭ ʧʨʦʙ ʠ 110 ʛʦʣʦʚ ʧʪʠʮ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʦʙʩʣʝʜʦʚʘʥʠʶ ʧʨʠ ʚʩʢʨʳʪʠʷʭ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʣʷʣʘ 23,3%, ʀʀ 1ï14 ʵʢʟ., ʫ H. gallinarum ð ʕʀ 

21,7%, ʀʀ 1 ð 16 ʵʢʟ., R. tetragona ð ʕʀ 13,0%, ʀʀ 1ï5 ʵʢʟ., S. trachea ð ʕʀ 12,7%, ʀʀ 1ï

4 ʵʢʟ., C. obsignata  ð ʕʀ 5,3%, ʀʀ 2ï4 ʵʢʟ., ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ 

343 ʢʘʣʦʚʳʭ ʧʨʦʙ, 162 ʛʦʣʦʚ ʧʪʠʮ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʭʦʟʷʡʩʪʚ ʧʨʠ ɸ. galli ð ʕʀ 

ʩʦʩʪʘʚʣʷʣʘ 40,2%, ʀʀ 2ï29 ʵʢʟ., H. gallinarum ð ʕʀ 40,5%, ʀʀ 3 ð 19 ʵʢʟ., R. tetragona ð 

ʕʀ 21,2%, ʀʀ 1ï7 ʵʢʟ., S. trachea ð ʕʀ 20,9%, ʀʀ 2ï7 ʵʢʟ., C. obsignata  ð ʕʀ 7,3%, ʀʀ 2ï

6 ʵʢʟ., ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 302 ʢʘʣʦʚʳʭ ʧʨʦʙ, 130 ʛʦʣʦʚ ʧʪʠʮ ʫ ɸ. galli ð 

ʕʀ ʩʦʩʪʘʚʣʷʣʘ 32,5%, ʀʀ 2 ð 28 ʵʢʟ., H. gallinarum ð ʕʀ 28,4%, ʀʀ 2 ð 17 ʵʢʟ., 

R. tetragona ð ʕʀ 16,9%, ʀʀ 1ï6 ʵʢʟ., S. trachea ð ʕʀ 15,2%, ʀʀ 2ï5 ʵʢʟ., C. obsignata ð 

ʕʀ 4,9%, ʀʀ 2ï5 ʵʢʟ., ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʦʙʨʘʥʥʳʭ 290 ʢʘʣʦʚʳʭ ʧʨʦʙ ʠ 

ʦʙʩʣʝʜʦʚʘʥʠʠ 149 ʛʦʣʦʚ ʧʪʠʮ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 16,2% , ʀʀ 1ï7 ʵʢʟ., H. gallinarum ð 

ʕʀ 16,8%, ʀʀ 1ï10 ʵʢʟ., R. tetragona ð ʕʀ 6,8%, ʀʀ 1ï3 ʵʢʟ., S. trachea ð ʕʀ 4,8%, ʀʀ 1ï2 

ʵʢʟ., C. obsignata  ð ʕʀ 3,4%, ʀʀ 1ï3 ʵʢʟʝʤʧʣʷʨʘ ʛʝʣʴʤʠʥʪʦʚ.  

ʋ ʧʪʠʮ 3ï5-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʤ ʨʘʡʦʥʝ 

847 ʢʘʣʦʚʳʭ ʧʨʦʙ, 440 ʛʦʣʦʚ ʧʪʠʮ, ʫ ʧʪʠʮ 6ï8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 678 ʢʘʣʦʚʳʭ ʧʨʦʙ, 

536 ʛʦʣʦʚ ʧʪʠʮ, ʘ ʠʟ ʚʟʨʦʩʣʦʡ ʛʨʫʧʧʳ 781 ʢʘʣʦʚʳʭ ʧʨʦʙ, 542 ʛʦʣʦʚ ʧʪʠʮ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ.  

ʊʘʢ ʢʘʢ, ʫ ʧʪʠʮ 3ï5-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 46,5%, ʀʀ 1ï27 ʵʢʟ., 

H. gallinarum ð ʕʀ 43,3%, ʀʀ 1ï27 ʵʢʟ., R. tetragona ð ʕʀ 23,7%, ʀʀ 1ï4 ʵʢʟ., S. trachea ð 

ʕʀ 27,0%, ʀʀ 1ï14 ʵʢʟ., C. obsignata  ð ʕʀ 20,4%, ʀʀ 1ï10 ʵʢʟ., ʫ ʧʪʠʮ 6ï8-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 40,0%, ʀʀ 1ï22 ʵʢʟ., H. gallinarum ð ʕʀ 38,6%, ʀʀ 1ï23 

ʵʢʟ., R. tetragona ð ʕʀ 22,3%, ʀʀ 1ï9 ʵʢʟ., S. trachea ð ʕʀ 24,9%, ʀʀ 1ï17 ʵʢʟ., C. obsignata 

ð ʕʀ 21,5%, ʀʀ 1ï11 ʵʢʟ., ʫ ʚʟʨʦʩʣʳʭ ʧʪʠʮ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 33,6%,  ʀʀ 2ï28 ʵʢʟ., 

H. gallinarum ð ʕʀ 33,9%,  ʀʀ 2ï30 ʵʢʟ., R. tetragona ð ʕʀ 19,8%, ʀʀ 1ï7 ʵʢʟ., S. trachea ð 

ʕʀ 21,2%, ʀʀ 1ï19 ʵʢʟ., C. obsignata ð ʕʀ 16,7%, ʀʀ 1ï12 ʵʢʟʝʤʧʣʷʨʘ ʛʝʣʴʤʠʥʪʦʚ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʚʣʘʞʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʵʢʩʪʝʥʩʠʚʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ. ɸ ʵʪʦ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ ʟʘʨʘʞʝʥʠʷ 

ʧʪʠʮ ʧʘʨʘʟʠʪʘʤʠ [3, 5, 8]. 

ʉʫʤʤʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʚʨʝʤʝʥʘʤʠ ʛʦʜʘ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ, ʙʳʣʘ ʧʨʦʷʩʥʝʥʘ ʦʙʱʘʷ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʛʝʣʴʤʠʥʪʦʟʘʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ, ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʦ ʨʝʛʠʦʥʫ ʙʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ 525 ʢʘʣʦʚʳʭ ʧʨʦʙ, 260 ʛʦʣʦʚ ʧʪʠʮ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ð 613 ʢʘʣʦʚʳʭ ʧʨʦʙ, 

294 ʧʪʠʮ, ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ð 562 ʢʘʣʦʚʳʭ ʧʨʦʙ, 292 ʧʪʠʮ, ʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ð 

594 ʢʘʣʦʚʳʭ ʧʨʦʙ, 294 ʧʪʠʮ.  

ʊʘʢ ʢʘʢ, ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʫ ɸ. galli ð ʕʀ 32,4%, ʀʀ 1ï21 ʵʢʟ., 

H. gallinarum ð ʕʀ 32,0%, ʀʀ 1ï17 ʵʢʟ., R. tetragona ð ʕʀ 18,3%, ʀʀ 1ï5 ʵʢʟ., S. trachea ð 

ʕʀ 19,0%, ʀʀ 1ï16 ʵʢʟ., C. obsignata ð ʕʀ 15,0%, ʀʀ 1ï7 ʵʢʟ., ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð 

ʕʀ 54,5%,  ʀʀ 1ï28 ʵʢʟ., H. gallinarum ð ʕʀ 53,9%, ʀʀ 2ï23 ʵʢʟ., R. tetragona ð ʕʀ 28,5%, 

ʀʀ 2ï9 ʵʢʟ., S. trachea ð ʕʀ 30,7%, ʀʀ 1ï19 ʵʢʟ., C. obsignata ð ʕʀ 24,6%, ʀʀ 1ï10 ʵʢʟ., ʚ 
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ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ 43,7%, ʀʀ 2ï21 ʵʢʟ., H. gallinarum ð ʕʀ 40,7%, ʀʀ 1ï28 

ʵʢʟ., R. tetragona ð ʕʀ 22,4%, ʀʀ 1-8 ʵʢʟ., S. trachea ð ʕʀ 25,6%, ʀʀ 1ï19 ʵʢʟ., C. obsignata 

ð ʕʀ 20,5%, ʀʀ 1ï11 ʵʢʟ., ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ  22,8%, ʀʀ 1ï17 ʵʢʟ., 

H. gallinarum ð ʕʀ 22,2%, ʀʀ 1ï16 ʵʢʟ., R. tetragona ð ʕʀ  14,9%,  ʀʀ 1ï3 ʵʢʟ., S. trachea 

ð ʕʀ 17,2%, ʀʀ 1ï9 ʵʢʟ., C. obsignata ð ʕʀ 13,3%, ʀʀ 1ï6 ʵʢʟ. ʛʝʣʴʤʠʥʪʦʚ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠʥʚʘʟʠʠ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʫ ʜʦʤʘʰʥʠʭ 

ʢʫʨ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʫ ʧʪʠʮ 2ï4-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʦʙʨʘʥʦ 611 ʢʘʣʦʚʳʭ ʧʨʦʙ, 

ʦʙʩʣʝʜʦʚʘʥʠʷʤ ʧʦʜʚʝʨʛʥʫʪʳ 83 ʧʪʠʮ, ʫ ʧʪʠʮ 6ï8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʦʙʨʘʥʦ 465 ʢʘʣʦʚʳʭ 

ʧʨʦʙ, ʦʙʩʣʝʜʦʚʘʥʳ 85 ʧʪʠʮ, ʫ ʚʟʨʦʩʣʳʭ ʧʪʠʮ ʚʳʰʝ 8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʦʙʨʘʥʦ 

360 ʢʘʣʦʚʳʭ ʧʨʦʙ, ʦʙʩʣʝʜʦʚʘʥʠʷʤ ʧʦʜʚʝʨʛʥʫʪʳ 75 ʛʦʣʦʚ ʧʪʠʮ ʠ ʫ ʧʪʠʮ 2ï4-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʕʀ ʫ ɸ. galli ʜʦʩʪʠʛʣʦ 47,1%, ʀʀ 1ï87 ʵʢʟ., ʕʀ ʫ H. gallinarum 36,0%,  ʀʀ 2ï67 ʵʢʟ., 

ʕʀ ʫ S. trachea 22,5%, ʀʀ 1ï28 ʵʢʟ., ʕʀ ʫ C. obsignata 30,9%, ʀʀ 4ï33 ʵʢʟ., ʕʀ ʫ  

R. tetragona 24,4%, ʀʀ 2ï13 ʵʢʟ., ʫ ʧʪʠʮ 6ï8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ɸ. galli ð ʕʀ 40,3%, ʀʀ 

1ï62 ʵʢʟ., H. gallinarum ð ʕʀ 36,2%, ʀʀ 2ï75 ʵʢʟ., S. trachea ð ʕʀ 18,1%, ʀʀ 1ï21 ʵʢʟ., 

C. obsignata ð ʕʀ 27,8%, ʀʀ 1ï23 ʵʢʟ., R. tetragona ð ʕʀ 19,5%, ʀʀ 1ï9 ʵʢʟ., ʫ ʚʟʨʦʩʣʳʭ 

ʧʪʠʮ ʚʳʰʝ 8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʕʀ ʫ ɸ. galli ʜʦʩʪʠʛʣʦ 34,9%, ʀʀ 4ï69 ʵʢʟ., ʕʀ ʧʨʠ 

H. gallinarum 30,3%, ʀʀ 1ï91 ʵʢʟ., ʕʀ ʫ S. trachea 19,4%, ʀʀ 1ï16 ʵʢʟ., ʕʀ ʫ C. obsignata  

27,7%, ʀʀ 1ï18 ʵʢʟ., ʕʀ ʫ R. tetragona 18,4%, ʀʀ 1ï5 ʵʢʟ. ʛʝʣʴʤʠʥʪʦʚ. 

ɺ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 800 ʢʘʣʦʚʳʭ ʧʨʦʙ, 

293 ʧʪʠʮʳ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 1423 ʢʘʣʦʚʳʭ ʧʨʦʙ, 410 ʧʪʠʮʳ, ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 750 ʢʘʣʦʚʳʭ 

ʧʨʦʙ, 323 ʛʦʣʦʚ ʧʪʠʮ, ʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 750 ʢʘʣʦʚʳʭ ʧʨʦʙ, 369 ʧʪʠʮʳ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫ 

ɸ. galli ʕʀ ʩʦʩʪʘʚʠʣʘ 28,9%, ʀʀ 1ï63 ɻ ʢʟ., H. gallinarum ð ʕʀ 25,1%, ʀʀ 2ï51 ʵʢʟ., 

S. trachea ð ʕʀ 20,1%, ʀʀ 1ï14 ʵʢʟ., C. obsignata ð ʕʀ 22,8%, ʀʀ 1ï12 ʵʢʟ., R. tetragona ð 

ʕʀ 16,6%, ʀʀ 1ï9 ʵʢʟ., ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ 47,2%, ʀʀ 5ï81 ʵʢʟ., H. gallinarum ð 

ʕʀ 37,7%, ʀʀ 4ï68 ʵʢʟ., S. trachea ð ʕʀ 22,6%, ʀʀ 2ï21 ʵʢʟ., C. obsignata ð ʕʀ 31,4%, ʀʀ 

4ï16 ʵʢʟ., R. tetragona ð ʕʀ 24,7%, ʀʀ 3ï14 ʵʢʟ., ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ 

ʩʦʩʪʘʚʠʣʘ 34,7%, ʀʀ 3ï4 ʵʢʟ., H. gallinarum ð ʕʀ 28,6%,  ʀʀ 1ï73 ʵʢʟ., S. trachea ð ʕʀ 

17,5%, ʀʀ 1ï18 ʵʢʟ., C. obsignata ð ʕʀ 22,3%, ʀʀ 2ï11 ʵʢʟ., R. tetragona ð ʕʀ  18,2%, ʀʀ 

2ï11 ʵʢʟ., ʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 23,7%, ʀʀ 1ï16 ʵʢʟ., H. gallinarum ð 

ʕʀ 18,0%, ʀʀ 2ï15 ʵʢʟ., S. trachea ð ʕʀ 10,9%, ʀʀ 1ï6 ʵʢʟ., C. obsignata ð ʕʀ 15,1%, ʀʀ 

1ï4 ʵʢʟ., R. tetragona ð ʕʀ 12,1%, ʀʀ 1ï2 ʵʢʟʝʤʧʣʷʨʘ ʛʝʣʴʤʠʥʪʦʚ, ʧʨʦʜʦʣʞʘʣʦʩʴ ʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ɺ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ ʠʟ ʧʪʠʮ 2,5ï5-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 1090 ʢʘʣʦʚʳʭ ʧʨʦʙ, 490 ʧʪʠʮ, ʠʟ ʧʪʠʮ 5ï8-ʤʝʩʷʯʥʦʛʦ 

ʚʦʟʨʘʩʪʘ 1297 ʢʘʣʦʚʳʭ ʧʨʦʙ, 450 ʧʪʠʮ, ʘ ʠʟ ʚʟʨʦʩʣʦʡ ʛʨʫʧʧʳ 1225 ʢʘʣʦʚʳʭ ʧʨʦʙ ʠ 385 ʛʦʣʦʚ 

ʧʪʠʮ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʧʪʠʮʘʭ 2,5ï5-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ɸ. galli ð ʕʀ  

ʩʦʩʪʘʚʠʣʘ 48,2%, ʀʀ 1ï19 ʵʢʟ., H. gallinarum ð ʕʀ 45,8%,  ʀʀ 1ï30 ʵʢʟ., S. trachea ð ʕʀ 

26,4%, ʀʀ 1ï9 ʵʢʟ., R. tetragona ð ʕʀ  30,1%,  ʀʀ 1ï11 ʵʢʟ., C. obsignata ð ʕʀ  11,5%,  ʀʀ 

1ï13 ʵʢʟ., ʫ ʧʪʠʮ 5ï8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ɸ. galli ð ʕʀ  ʩʦʩʪʘʚʠʣʘ 38,9%, ʀʀ 1ï28 ʵʢʟ., 

H. gallinarum ð ʕʀ 36,9%, ʀʀ 1ï23 ʵʢʟ., S. trachea ð ʕʀ 21,3%,  ʀʀ 1ï19 ʵʢʟ.,  R. tetragona 

ð ʕʀ 24,7%, ʀʀ 2ï8 ʵʢʟ., C. obsignata ð ʕʀ 14,6%, ʀʀ 1ï12 ʵʢʟ., ʘ ʚʦ ʚʟʨʦʩʣʦʡ ʛʨʫʧʧʝ ʫ 

ɸ. galli ð ʕʀ  ʩʦʩʪʘʚʠʣʘ 36,4%, ʀʀ 1ï881 ʵʢʟ., H. gallinarum ð ʕʀ 34,5%, ʀʀ 1ï42 ʵʢʟ., 

S. trachea ð ʕʀ 15,2%, ʀʀ 1ï9 ʵʢʟ., R. tetragona ð ʕʀ 22,6%, ʀʀ 1ï7 ʵʢʟ., C. obsignata ð 

ʕʀ 11,6%, ʀʀ 1ï14 ʵʢʟ. ʛʝʣʴʤʠʥʪʦʚ. 

ʇʦ ʨʘʡʦʥʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʨʝʤʝʥʘʤʠ ʛʦʜʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 629, ʚ 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ 792, ʦʩʝʥʴʶ 727, ʘ ʟʠʤʦʡ 557 ʢʘʣʦʚʳʝ ʧʨʦʙʳ ʠ ʧʨʦʚʝʜʝʥʳ 
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ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʚʘʟʠʠ ʫ ʧʪʠʮ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʪʝʭ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʥʝʧʦʣʥʦʤ ʚʩʢʨʳʪʠʠ ʥʘ 

ʧʘʚʰʠʭ ʠ ʟʘʙʠʪʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʧʪʠʮʘʭ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ 534, ʣʝʪʦʤ 844, ʦʩʝʥʴʶ 

669, ʟʠʤʦʡ 474. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʣʥʦʩʪʴʶ ʫʪʦʯʥʝʥʦ ʥʘʣʠʯʠʝ 

ʟʘʨʘʞʝʥʠʠ ʫ ɸ. galli ð ʕʀ 26,7%, H. gallinarum ð ʕʀ 28,6%, S. trachea ð ʕʀ 17,8%, 

R. tetragona ð ʕʀ 21,1%, C. obsignata ð ʕʀ 11,0%, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ 49,3%, 

H. gallinarum ð ʕʀ 44,9%, S. trachea ð ʕʀ 25,4%, R. tetragona ð ʕʀ 29,8%, C. obsignata ð 

ʕʀ 17,0%, ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ 37,9%, H. gallinarum ð ʕʀ 36,2%, S. trachea ð 

ʕʀ 21,8%, R. tetragona ð ʕʀ 23,9%, C. obsignata ð ʕʀ 14,5%, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð 

ʕʀ 20,4%, H. gallinarum ð ʕʀ 22,7%, S. trachea ð ʕʀ 13,7%, R. tetragona ð ʕʀ 17,6%, 

C. obsignata ð ʕʀ 7,2%.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʠ ʚʩʢʨʳʪʠʷʭ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʫ ʧʪʠʮ ʫ A. galli ð ʀʀ ʩʦʩʪʘʚʠʣʘ 1ï21 ʵʢʟ., H. gallinarum ð ʀʀ 1ï19 ʵʢʟ., S. trachea 

ð ʀʀ 1ï5 ʵʢʟ., R. tetragona ð ʀʀ 1ï8 ʵʢʟ., C. obsignata ð ʀʀ 1ï7 ʵʢʟ., ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫ 

A. galli ð ʀʀ ʩʦʩʪʘʚʠʣʘ 3ï49 ʵʢʟ., H. gallinarum ð ʀʀ 2ï44 ʵʢʟ., S. trachea ð ʀʀ 1ï12 ʵʢʟ., 

R. tetragona ð ʀʀ 1ï16 ʵʢʟ., C. obsignata ð ʀʀ 1ï12 ʵʢʟ., ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫ A. galli ð ʀʀ 

ʩʦʩʪʘʚʠʣʘ 2ï32 ʵʢʟ., H. gallinarum ð ʀʀ 1ï24 ʵʢʟ., S. trachea ð ʀʀ 1ï18 ʵʢʟ., R. tetragona ð 

ʀʀ 2ï12 ʵʢʟ., C. obsignata ð ʀʀ 1ï9 ʵʢʟ., ʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫ A. galli ð ʀʀ ʩʦʩʪʘʚʠʣʘ 1ï16 

ʵʢʟ., H. gallinarum ð ʀʀ 1ï15 ʵʢʟ., S. trachea ð ʀʀ 1ï4 ʵʢʟ., R. tetragona ð ʀʀ 1ï4 ʵʢʟ., 

C. obsignata ð ʀʀ ʩʦʩʪʘʚʠʣʘ 1ï6 ʵʢʟ. ʛʝʣʴʤʠʥʪʦʚ. 

ɺ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʫ ʧʪʠʮ 3ï6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 1562, ʫ ʧʪʠʮ 6ï8-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ 1888, ʫ ʚʟʨʦʩʣʳʭ 1487 ʢʘʣʦʚʳʭ ʧʨʦʙ ʠ ʧʨʦʚʝʜʝʥʳ 

ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʥʘ 1282 ʧʪʠʮʘʭ 3ï6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘ 1141 

ʧʪʠʮʘʭ 6ï8-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʥʘ 994 ʛʦʣʦʚ ʠʟ ʚʟʨʦʩʣʳʭ, ʟʘʙʠʪʳʭ ʠ ʧʘʚʰʠʭ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʯʠʥʘʤ ʧʪʠʮʘʭ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʚʩʢʨʳʪʠʠ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʫ ʧʪʠʮ 3-6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 48,5%, ʀʀ 1ï

97 ʵʢʟ., H. gallinarum ð ʕʀ 43,1%, ʀʀ 1ï97 ʵʢʟ., S. trachea ð ʕʀ 20,9%, ʀʀ 1ï27 ʵʢʟ., 

C. obsignata ð ʕʀ 8,4%, ʀʀ 2ï32 ʵʢʟ., R. tetragona ð ʕʀ 23,1%, ʀʀ 1ï17 ʵʢʟ., ʫ ʧʪʠʮ 6ï8-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ  ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 39,8%, ʀʀ 1ï113 ʵʢʟ., H. gallinarum ð ʕʀ 

38,4%, ʀʀ 1ï53 ʵʢʟ., S. trachea ð ʕʀ 18,6%, ʀʀ 1ï18 ʵʢʟ., C. obsignata ð ʕʀ  5,9%, ʀʀ 1ï24 

ʵʢʟ., R. tetragona ð ʕʀ 24,5%, ʀʀ 2ï13 ʵʢʟ., ʘ ʚʦ ʚʟʨʦʩʣʦʡ ʛʨʫʧʧʝ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 

30,5%, ʀʀ1ï87 ʵʢʟ., H. gallinarum ð ʕʀ 33,8%, ʀʀ 1ï46 ʵʢʟ., S. trachea ð ʕʀ 11,2%, ʀʀ 1ï

22 ʵʢʟ., R. tetragona ð ʕʀ 7,1%, ʀʀ 1ï19 ʵʢʟ., C. obsignata ð ʕʀ  ʩʦʩʪʘʚʠʣʘ 18,4%, ʀʀ 1ï19 

ʵʢʟ. ʛʝʣʴʤʠʥʪʦʚ.  

ɺ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 1443 ʢʘʣʦʚʳʭ ʧʨʦʙʘʭ, 743 ʧʘʚʰʠʭ ʠʣʠ ʟʘʙʠʪʳʭ ʧʪʠʮʘʭ, ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘ 

1744 ʢʘʣʦʚʳʭ ʧʨʦʙʘʭ, 943 ʧʪʠʮʘʭ, ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ 1540 ʢʘʣʦʚʳʭ ʧʨʦʙʘʭ, 830 ʧʪʠʮʘʭ, ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ 1442 ʢʘʣʦʚʳʭ ʧʨʦʙʘʭ, 805 ʛʦʣʦʚ ʧʪʠʮʘʭ. ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫ ʧʪʠʮ ʧʨʠ 

ʥʘʣʠʯʠʠ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 32,2%, ʀʀ 2ï80 ʵʢʟ., H. gallinarum ð ʕʀ 33,2%, ʀʀ 1ï38 

ʵʢʟ., S. trachea ð ʕʀ 18,0%, ʀʀ 1ï18 ʵʢʟ., C. obsignata ð ʕʀ 6,3%, ʀʀ 1ï19 ʵʢʟ., R. tetragona 

ð ʕʀ 19,9%, ʀʀ 1ï16 ʵʢʟ., ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 50,1%, ʀʀ 3ï145 ʵʢʟ., 

H. gallinarum ð ʕʀ 50,5%, ʀʀ 3ï89 ʵʢʟ., S. trachea ð ʕʀ 24,4%, ʀʀ 2ï21 ʵʢʟ., C. obsignata 

ð ʕʀ 12,3%, ʀʀ 2ï34 ʵʢʟ., R. tetragona ð ʕʀ 29,6%, ʀʀ 3ï21 ʵʢʟ., ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʨʠ 

ɸ. galli ð ʕʀ 41,6%, ʀʀ 1ï92 ʵʢʟ., H. gallinarum ð ʕʀ 39,4%, ʀʀ 1ï36 ʵʢʟ., S. trachea ʕʀ 

18,9%, ʀʀ 1ï16 ʵʢʟ., C. obsignata ð ʕʀ  9,1%, ʀʀ 1ï18 ʵʢʟ., R. tetragona ð ʕʀ 24,5%, ʀʀ 1ï

18 ʵʢʟ., ʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʠ ɸ. galli ð ʕʀ ʩʦʩʪʘʚʠʣʘ 25,3%, ʀʀ 1ï37 ʵʢʟ.,  H. gallinarum ð 
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ʕʀ 25,7%, ʀʀ 1ï27 ʵʢʟ., S. trachea ð ʕʀ 6,2%, ʀʀ 1ï5 ʵʢʟ., C. obsignata ð ʕʀ 3,7%, ʀʀ 1ï

13 ɻʢʟ.,  R. tetragona ð ʕʀ 14,1%, ʀʀ ʩʦʩʪʘʚʠʣʘ 1ï8 ʵʢʟ. ʛʝʣʴʤʠʥʪʦʚ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ɺ ʦʙʱʝʤ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʚʩʢʨʳʪʠʠ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʪʠʮ ʠ ʚʨʝʤʝʥʘʤ ʛʦʜʘ ʚ ʯʘʩʪʥʳʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ, ʃʝʥʢʦʨʘʥʩʢʦʛʦ, ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʛʦ, ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʛʦ ʠ 

ɸʨʘʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʧʨʦʜʦʣʞʘʶʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʠʥʚʘʟʠʠ ʘʩʢʘʨʠʜʠʡ, ʛʝʪʝʨʘʢʠʩʦʚ, 

ʩʠʥʛʘʤʫʩʦʚ, ʨʘʡʣʣʠʝʪʠʥ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʚʘʟʠʠ ʢʘʧʠʣʣʷʨʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦʝ. 

ɸʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʧʪʠʮ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʩʢʘʨʠʜʠʡʥʦʡ ʠʥʚʘʟʠʠ ʙʳʣʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚ ɸʨʘʥʩʢʦʤ 

ʨʘʡʦʥʝ, ʛʝʪʝʨʘʢʠʩʦʚ ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʨʘʡʦʥʝ, ʩʠʥʛʘʤʫʩʦʚ, ʢʘʧʠʣʣʷʨʠʡ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ 

ʨʘʡʦʥʝ, ʨʘʡʣʣʠʝʪʠʥ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠ 

ʚʩʢʨʳʪʠʷʭ ʚ ʯʘʩʪʥʳʭ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʛʝʪʝʨʘʢʠʩʦʚ, 

ʨʘʡʣʣʠʝʪʠʥ ʚ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, ʘʩʢʘʨʠʜʠʠ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʘ ʩʠʥʛʘʤʫʩʦʚ ʠ 

ʢʘʧʠʣʣʷʨʠʡ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʜʦʩʪʠʛʣʦ ʚʳʩʦʢʦʛʦ ʧʨʝʜʝʣʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʨʝʤʝʥʘʤʠ ʛʦʜʘ, ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʚʩʢʨʳʪʠʠ ʥʘ ʧʪʠʮʘʭ ʚʳʩʦʢʘʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʛʝʣʴʤʠʥʪʦʦʚʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʥʚʘʟʠʠ ʘʩʢʘʨʠʜʠʡ, 

ʛʝʪʝʨʘʢʠʩʦʚ, ʩʠʥʛʘʤʫʩʦʚ ʚ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʤ ʨʝʛʠʦʥʝ, ʨʘʡʣʣʠʝʪʠʥ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ 

ʨʘʡʦʥʝ, ʘ ʢʘʧʠʣʣʷʨʠʡ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ. ɺ ʭʦʜʝ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʚʩʢʨʳʪʠʷʭ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʥʚʘʟʠʠ ʘʩʢʘʨʠʜʠʡ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʛʝʪʝʨʘʢʠʩʦʚ, ʩʠʥʛʘʤʫʩʦʚ, ʨʘʡʣʣʠʝʪʠʥ ʠ 

ʢʘʧʠʣʣʷʨʠʡ ʚ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʘ ʚʳʩʦʢʦʡ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʠʥʚʘʟʠʷʤʠ ʜʦʤʘʰʥʠʭ ʢʫʨ ʷʚʣʷʝʪʩʷ  

ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʠ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʜʠʠ ʠʥʚʘʟʠʚʥʦʩʪʠ ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ ʧʦʧʘʚʰʠʭ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʫʩʢʦʨʷʝʪʩʷ ʧʝʨʠʦʜ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʘʜʠʠ ʠʥʚʘʟʠʚʥʦʩʪʠ ʷʠʮ ʛʝʣʴʤʠʥʪʦʚ ʚ ʧʦʯʚʝ [2, 6, 11]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʢʦʧʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʩʢʨʳʪʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʪʠʮʳ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʟʘʨʘʞʘʶʪʩʷ ʠʥʚʘʟʠʷʤʠ ʚ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʬʦʨʤʝ. ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ 

ʦʙʰʠʨʥʳʭ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʦʣʴʰʝ ʚʩʝʛʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʩʢʘʨʠʜʠʡʥʦ-

ʛʝʪʝʨʘʢʠʩʥʳʝ ʠʥʚʘʟʠʠ ʚ ʩʤʝʰʘʥʥʦʡ ʬʦʨʤʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʧʪʠʮ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʘʩʢʘʨʠʜʠʡ ʚ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, ʛʝʪʝʨʘʢʠʩʦʚ ʚ ɸʧʰʝʨʦʥʩʢʦʤ ʨʘʡʦʥʝ,  

ʩʠʥʛʘʤʫʩʦʚ, ʢʘʧʠʣʣʷʨʠʡ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, ʨʘʡʣʣʠʝʪʠʥ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʘ 

ʥʘ ʦʩʥʦʚʝ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʠ ʚʩʢʨʳʪʠʷʭ ʛʝʪʝʨʘʢʠʩʦʚ, ʨʘʡʣʣʠʝʪʠʥ ʚ ɸʨʘʥʩʢʦʤ ʨʘʡʦʥʝ, 

ʘʩʢʘʨʠʜʠʡ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʘ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʠʥʚʘʟʠʠ ʩʠʥʛʘʤʫʩʦʚ ʠ 

ʢʘʧʠʣʣʷʨʠʡ ʙʳʣʘ ʚʳʩʦʢʦʡ. 

ʅʘʨʷʜʫ ʩ ʪʝʤ, ʯʪʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʘʷ ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠʥʚʘʟʠʠ ʘʩʢʘʨʠʜʠʡ, ʛʝʪʝʨʘʢʠʩʦʚ, ʩʠʥʛʘʤʫʩʦʚ ʚ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʤ 

ʨʘʡʦʥʝ, ʨʘʡʣʣʠʝʪʠʥ ʚ ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʘ ʢʘʧʠʣʣʷʨʠʡ ʚ ʃʝʥʢʦʨʘʥʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣʘ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ ʘʩʢʘʨʠʜʠʡ ʚ 

ɻʫʙʘ-ʍʘʯʤʘʟʩʢʦʤ ʨʘʡʦʥʝ, ʛʝʪʝʨʘʢʠʩʦʚ, ʩʠʥʛʘʤʫʩʦʚ, ʨʘʡʣʣʠʝʪʠʥ ʠ ʢʘʧʠʣʣʷʨʠʡ ʚ ɸʨʘʥʩʢʦʤ 
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ʨʘʡʦʥʝ ʜʦʩʪʠʛʣʦ ʚʳʩʦʢʦʛʦ ʧʨʝʜʝʣʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʝʞʝʩʪʠ ʤʷʩʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʧʨʦʚʝʜʝʥʘ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ. ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʷʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʤʦʨʦʞʝʥʥʦʛʦ ʠ ʠʥʲʝʮʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʠʱʝʚʳʤʠ ʜʦʙʘʚʢʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʠ ʛʣʘʚʥʳʝ ʦʪʣʠʯʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ 

ʧʦʩʣʝ ʥʝʦʜʥʦʢʨʘʪʥʦʡ ʨʘʟʤʦʨʦʟʢʠ ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʤʠ ʜʦʙʘʚʢʘʤʠ. 

 

Abstract. Methods for determining the freshness of mammalian meat are considered in 

the article, their comparative assessment is carried out. The results of histological studies of meat, 

including those thawed or injected with complex food additives, are presented. The characteristic 

features and main differences in the microstructure of muscle fibers after repeated defrosting and 

after treatment with water-retaining additives have been determined. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʢʝʣʝʪʥʘʷ ʤʫʩʢʫʣʘʪʫʨʘ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ 

ʤʳʰʝʯʥʦʛʦ ʚʦʣʦʢʥʘ, ʤʷʩʥʦʝ ʩʳʨʴʝ, ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ. 

 

Keywords: skeletal muscle, histological method, microstructure of muscle fiber, meat raw 

materials, meat products. 

 

ɺʦʧʨʦʩʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʚʝʞʝʩʪʠ ʤʷʩʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʩʝʣʝʥʠʶ, ʥʠʢʦʛʜʘ ʥʝ ʪʝʨʷʣʠ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ. ɺ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʚʳʟʚʘʥʥʦʛʦ 

ʩʘʥʢʮʠʷʤʠ, ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʧʦʨʪʥʦʝ ʩʳʨʴʝ ʠ 

ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɿʘʯʘʩʪʫʶ ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʤʷʩʘ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (https://clck.ru/T3Tha). 

ʇʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʠʭ 

ʮʝʣʝʡ ʥʦʚʝʡʰʠʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʝʚʝʥʪʠʚʥʦʡ ʤʝʨʦʡ, 

ʧʨʠʟʚʘʥʥʦʡ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʩʦʭʨʘʥʷʪʴ ʟʜʦʨʦʚʴʝ ʥʘʮʠʠ (https://clck.ru/T3Tja). 

ʇʦʨʦʢʠ ʤʷʩʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʧʨʝʜʫʙʦʡʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, 
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ʥʘʨʫʰʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʜʝʣʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʤʦʛʫʪ ʤʘʩʢʠʨʦʚʘʪʴʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ. ɺʥʝʰʥʷʷ ʦʙʨʘʙʦʪʢʘ ʠʣʠ ʠʥʞʝʢʪʠʨʦʚʘʥʠʝ ʤʷʩʘ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʧʠʱʝʚʳʤʠ ʜʦʙʘʚʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʤʘʩʢʠʨʦʚʘʪʴ ʝʛʦ ʜʝʬʝʢʪʳ, ʥʦ ʠ ʧʨʦʜʣʝʚʘʪʴ ʩʨʦʢʠ 

ʛʦʜʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʪʴ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ. ʇʦʩʣʝ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʙʣʘʛʦʜʘʨʷ ʚʭʦʜʷʱʠʤ ʚ 

ʩʦʩʪʘʚ ʠʥʲʝʮʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʠʥʛʨʝʜʠʝʥʪʘʤ, ʤʷʩʦ ʩ ʧʨʠʟʥʘʢʘʤʠ DFD ʠʣʠ PSE ʚʥʝʰʥʝ 

ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʥʦʨʤʘʣʴʥʦʝ, ʦʜʥʘʢʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʘʢʦʛʦ ʤʷʩʘ ʦʩʪʘʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤʠ. ɽʱʝ ʙʦʣʴʰʝ ʧʨʦʙʣʝʤ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʩ ʧʦʤʦʱʴʶ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʧʳʪʘʶʪʩʷ ʟʘʤʘʩʢʠʨʦʚʘʪʴ ʥʝʩʚʝʞʝʝ ʤʷʩʦ, ʦʙʨʘʙʘʪʳʚʘʷ ʝʛʦ ʢʦʥʩʝʨʚʘʥʪʘʤʠ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ. 

ʗʚʥʳʝ ʧʨʠʟʥʘʢʠ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠ ʚʭʦʜʥʦʤ ʢʦʥʪʨʦʣʝ. ʃʠʧʢʦʩʪʴ ʠ ʚʣʘʞʥʦʩʪʴ, ʮʚʝʪ ʠ ʟʘʧʘʭ 

ʤʷʩʘ, ʢʦʥʩʠʩʪʝʥʮʠʷ, ʘʨʦʤʘʪ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʙʫʣʴʦʥʘ ï ʧʨʠʟʥʘʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʪʝʧʝʥʴ 

ʩʚʝʞʝʩʪʠ ʧʨʦʜʫʢʪʘ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ 

ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʠʟʳ ʤʷʩʘ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʙʥʘʨʫʞʠʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ. 

ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ, ʢʦʪʦʨʳʡ ʧʨʠʟʥʘʝʪʩʷ ʚʩʝʤʠ ʵʢʩʧʝʨʪʘʤʠ, ð ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʣʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʩʪʝʧʝʥʷʤʠ ʩʚʝʞʝʩʪʠ ʤʷʩʘ. 

ʄʝʪʦʜʦʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʜʝʬʝʢʪʳ ʤʷʩʘ ʥʘ 

ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʧʦʨʯʠ, ʘ ʪʘʢʞʝ ʩʢʨʳʪʳʝ ʠ ʟʘʤʘʩʢʠʨʦʚʘʥʥʳʝ ʜʝʬʝʢʪʳ. ʊʘʢʠʝ ʩʣʫʯʘʠ 

ʪʨʝʙʫʶʪ ʜʨʫʛʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʜʨʫʛʦʡ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʨʘʟʥʦʛʣʘʩʠʡ ʚ ʭʦʜʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʮʝʥʢʘ ʩʚʝʞʝʩʪʠ ʤʷʩʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ɻʆʉʊ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʣʝʪʫʯʠʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʧʨʦʜʫʢʪʦʚ ʧʝʨʚʠʯʥʦʛʦ 

ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʪʝʧʝʥʴ ʛʠʜʨʦʣʠʟʘ ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʪʢʘʥʠ [1]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʘʢʪʠʚʥʘʷ ʠ ʪʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʢʠʩʣʦʪʥʦʝ, 

ʧʝʨʝʢʠʩʥʦʝ ʠ ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʝ ʯʠʩʣʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦ-ʘʤʤʠʘʯʥʦʛʦ ʘʟʦʪʘ ʪʘʢʞʝ ʧʨʷʤʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʢʦʧʣʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚ ʠ ʞʠʨʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʷʩʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ 

ʦʮʝʥʢʠ ʩʚʝʞʝʩʪʠ ʤʷʩʘ ʥʘʨʷʜʫ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʣʘʙʠʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ, ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʜʝʩʪʨʫʢʮʠʠ ʙʝʣʢʘ ʠ ʩʪʝʧʝʥʠ 

ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʠʧʠʜʥʦʡ ʬʨʘʢʮʠʠ. 

ʂʨʦʤʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʝʞʝʩʪʠ ʤʷʩʘ ʷʚʣʷʶʪʩʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜ ʦʪʧʝʯʘʪʢʦʚ 

(ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ) [1]. ʉʚʝʞʝʩʪʴ ʤʷʩʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʛʣʫʙʠʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʥʪʘʤʠʥʘʥʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʈʘʟʚʠʪʠʝ ʛʥʠʣʦʩʪʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʪʢʘʥʝʡ, ʧʦʵʪʦʤʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʩʣʝʜʫʶʪ ʩʪʝʧʝʥʴ 

ʨʘʩʧʘʜʘ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʙʠʘʣʴʥʦʡ ʧʦʨʯʠ. 

ʄʝʪʦʜ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪ ʚ ʠʩʧʦʣʥʝʥʠʠ ʠ ʦʙʲʝʢʪʠʚʝʥ, ʧʦʩʢʦʣʴʢʫ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʷʤʦʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʩʯʝʪ ʙʘʢʪʝʨʠʡ ʠ ʰʢʘʣʫ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʆʜʥʘʢʦ ʦʥ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʤʠʢʨʦʙʠʘʣʴʥʫʶ ʧʦʨʯʫ ʥʘ ʨʘʥʥʠʭ 

ʩʨʦʢʘʭ, ʧʦʩʢʦʣʴʢʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʫʩʢʘ ʤʷʩʘ ʥʝ ʚʩʝʛʜʘ 

ʦʪʨʘʞʘʝʪ ʠʭ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʮʠʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. 

ʍʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʤʝʪʦʜ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 
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ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʚʝʞʝʩʪʴ ʠ ʩʪʝʧʝʥʴ ʩʦʟʨʝʚʘʥʠʷ ʤʷʩʘ, ʥʦ ʬʘʢʪʳ ʦʙʨʘʙʦʪʢʠ ʞʠʚʦʪʥʦʛʦ 

ʩʳʨʴʷ ʢʘʢʠʤʠ-ʣʠʙʦ ʧʠʱʝʚʳʤʠ ʜʦʙʘʚʢʘʤʠ [2ï3]. ʉʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʩʪʦʷʥʠʝ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʞʠʨʦʚʦʡ 

ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʫʚʠʜʝʪʴ ʣʦʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʢʘʥʷʭ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ [4ï5]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʪʦʜ ʧʦʣʫʯʠʣ ʭʦʨʦʰʫʶ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʠ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ, ʙʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ ʚ ʜʝʡʩʪʚʠʝ ʮʝʣʦʡ ʩʠʩʪʝʤʳ 

ɻʆʉʊ, ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʥʘʫʯʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ. 

ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʛʦʚʷʜʠʥʳ ʧʦʩʣʝ 

ʥʝʩʢʦʣʴʢʠʭ ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ/ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʷʩʘ 

ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʤʠ ʜʦʙʘʚʢʘʤʠ. ʆʮʝʥʢʫ ʩʚʝʞʝʩʪʠ ʠ ʩʪʝʧʝʥʠ ʩʦʟʨʝʚʘʥʠʷ ʤʷʩʘ ʫʙʦʡʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊ 19496-2013 [6], ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʙ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʨʝʟʦʚ ï ʧʦ 

ɻʆʉʊ 31796-2012 [7]. 

ʇʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʮʠʢʣʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ ʠ ʚʩʝ 

ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ (ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ, ʞʠʨʦʚʘʷ) ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ (ʈʠʩʫʥʦʢ 1). 

ɺʦʣʦʢʥʘ ʠʤʝʶʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʚ ʥʠʭ ʯʝʪʢʦ 

ʚʠʜʥʘ ʧʦʧʝʨʝʯʥʘʷ ʠʩʯʝʨʯʝʥʥʦʩʪʴ. ʗʜʨʘ ʚʝʨʝʪʝʥʦʚʠʜʥʦʡ ʬʦʨʤʳ, ʨʘʚʥʦʤʝʨʥʦ ʦʢʨʘʰʝʥʳ ʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʜʦʣʴ ʚʦʣʦʢʥʘ ʧʦʜ ʩʘʨʢʦʣʝʤʤʦʡ ʧʦ ʧʝʨʠʤʝʪʨʫ ʚʦʣʦʢʥʘ (ʈʠʩʫʥʦʢ 2). ʆ ʪʦʤ, ʯʪʦ 

ʤʷʩʦ ʧʦʜʚʝʨʛʘʣʦʩʴ ʟʘʤʦʨʦʟʢʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʧʝʨʝʯʥʳʝ ʪʨʝʱʠʥʳ ʥʘ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʥʘʭ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚʦʜʳ ʚ ʫʩʣʦʚʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ. 

 

  

 

ʈʠʩʫʥʦʢ 1. ʇʨʦʜʦʣʴʥʳʡ ʩʨʝʟ ʤʷʩʘ ʧʦʩʣʝ 

ʦʜʥʦʢʨʘʪʥʦʡ ʨʘʟʤʦʨʦʟʢʠ. 

 

ʈʠʩʫʥʦʢ 2. ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʤʷʩʘ ʧʦʩʣʝ 

ʦʜʥʦʢʨʘʪʥʦʡ ʨʘʟʤʦʨʦʟʢʠ. 

 

ʅʘ ʈʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟʝʮ ʤʷʩʘ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʡ ʟʘʤʦʨʦʟʢʠ. ʍʦʨʦʰʦ ʚʠʜʥʳ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʵʪʦʤ ʚ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʥʘʭ: 

ʧʦʣʥʦʩʪʴʶ ʫʪʨʘʯʠʚʘʝʪʩʷ ʧʦʧʝʨʝʯʥʘʷ ʠʩʯʝʨʯʝʥʥʦʩʪʴ, ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʟʨʳʚʳ 

ʩʘʨʢʦʣʝʤʤʳ ʠ ʩʘʤʦʛʦ ʤʳʰʝʯʥʦʛʦ ʚʦʣʦʢʥʘ. ʍʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʷʜʝʨ ʚʜʦʣʴ ʚʦʣʦʢʥʘ ʧʦʜ ʩʘʨʢʦʣʝʤʤʦʡ ʥʘʨʫʰʘʝʪʩʷ, ʷʜʨʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʭʘʦʪʠʯʥʦ, ʤʥʦʛʠʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʨʘʩʧʘʜʘ. ɺʩʣʝʜʩʪʚʠʝ ʫʪʨʘʪʳ ʩʘʨʢʦʧʣʘʟʤʳ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʚʦʣʦʢʥʘ ʧʨʠʦʙʨʝʪʘʶʪ 

ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ, ʜʘʣʝʢʦ ʦʪʩʪʦʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʘ ʈʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʧʝʨʝʯʥʳʡ 

ʩʨʝʟ ʪʦʛʦ ʞʝ ʦʙʨʘʟʮʘ. ɺʠʜʥʳ ʚʥʫʪʨʝʥʥʠʝ ʨʘʟʨʳʚʳ, ʨʘʟʨʫʰʝʥʘ ʩʪʨʫʢʪʫʨʘ ʪʢʘʥʠ ʚ ʮʝʣʦʤ. 

ʇʨʠ ʩʦʟʨʝʚʘʥʠʠ ʤʷʩʘ ʚ ʥʝʤ ʧʨʦʠʩʭʦʜʷʪ ʘʚʪʦʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʥʘ ʚʦʣʦʢʥʘʭ 

ʧʦʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʪʨʝʱʠʥʳ, ʚʦʣʦʢʥʘ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʦʢʨʫʛʣʫʶ 

ʬʦʨʤʫ, ʥʦ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʧʘʜ 
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ʦʙʦʣʦʯʝʢ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʥʜʦʤʠʟʠʷ. ʗʜʨʘ ʩʣʘʙʦ ʦʢʨʘʰʠʚʘʶʪʩʷ, ʩʪʘʥʦʚʷʪʩʷ ʪʝʥʝʚʠʜʥʳʤʠ 

(ʈʠʩʫʥʢʠ 5ï6). ɺʳʨʘʞʝʥʥʦʩʪʴ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʘʚʪʦʣʠʟʘ.  

 

 

 

 

ʈʠʩʫʥʦʢ 3. ʇʨʦʜʦʣʴʥʳʡ ʩʨʝʟ ʤʳʰʝʯʥʦʛʦ 

ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʡ ʨʘʟʤʦʨʦʟʢʠ. 

 

ʈʠʩʫʥʦʢ 4. ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʤʳʰʝʯʥʦʛʦ 

ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʤʥʦʛʦʢʨʘʪʥʦʡ ʨʘʟʤʦʨʦʟʢʠ. 

 

 

 

 

ʈʠʩʫʥʦʢ 5. ɸʚʪʦʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʤʷʩʝ. 

 

ʈʠʩʫʥʦʢ 6. ɸʚʪʦʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʤʷʩʝ. ʇʦʧʝʨʝʯʥʳʡ ʩʨʝʟ. 

 

ʂʨʘʡʥʷʷ ʬʦʨʤʘ ʘʚʪʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʧʘʜʘ ʤʠʦʬʠʙʨʠʣʣ ð ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ ʤʘʩʩʘ ʩ 

ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʵʥʜʦʤʠʟʠʝʤ (ʈʠʩʫʥʦʢ 7). 

ʆʙʨʘʙʦʪʢʘ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʠ 

ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʙʫʭʘʥʠʶ ʪʢʘʥʝʡ (ʈʠʩʫʥʦʢ 8).  

 

  

 

ʈʠʩʫʥʦʢ 7. ɸʚʪʦʣʠʪʠʯʝʩʢʠʡ ʨʘʩʧʘʜ ʤʷʩʘ. 
 

ʈʠʩʫʥʦʢ 8. ʈʘʟʨʫʰʝʥʠʝ ʤʠʦʬʠʙʨʠʣʣ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʤʷʩʘ ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʤʠ 

ʜʦʙʘʚʢʘʤʠ. 
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ɺʦʣʦʢʥʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʢʘʢ ʙʳ ʥʘʧʦʣʟʘʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʉʘʨʢʦʣʝʤʤʘ 

ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʘʜʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʦʬʠʙʨʠʣʣʳ ʪʝʨʷʶʪ ʬʦʨʤʫ ʠ ʥʝ ʠʤʝʶʪ ʯʝʪʢʠʭ 

ʛʨʘʥʠʮ. ʇʦʧʝʨʝʯʥʘʷ ʠʩʯʝʨʯʝʥʥʦʩʪʴ ʫʪʨʘʯʠʚʘʝʪʩʷ. ʀʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʜʝʨʞʠʚʘʝʤʦʡ 

ʩʦʣʷʤʠ ʚʦʜʳ ʷʜʨʘ ʨʘʟʙʫʭʘʶʪ, ʦʢʨʫʛʣʷʶʪʩʷ, ʩʪʘʥʦʚʷʪʩʷ ʪʝʥʝʚʠʜʥʳʤʠ ʩʦ ʩʣʘʙʦʡ ʦʢʨʘʩʢʦʡ. 

ʊʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʷʩʘ, ʠʥʲʝʮʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʬʦʩʬʘʪʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʚ ʛʠʩʪʦʩʪʨʫʢʪʫʨʝ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ 

ʩʫʜʠʪʴ ʦ ʩʚʝʞʝʩʪʠ ʤʷʩʥʦʛʦ ʩʳʨʴʷ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʤʦʜʠʬʠʢʘʮʠʠ [7] 

ʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʡ ʠ ʜʣʠʪʝʣʴʥʳʡ, ʯʝʤ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʘʯʝʩʪʚʝ ʤʷʩʘ. ʅʘʨʷʜʫ ʩ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʝʛʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ ʩʚʝʞʝʩʪʠ ʩʳʨʴʷ. ɺ ʩʣʦʞʥʳʭ 

ʠ ʩʧʦʨʥʳʭ ʩʣʫʯʘʷʭ ʙʦʣʴʰʫʶ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʜʘʝʪ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʶʱʠʭ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʙʝʣʢʦʚʦʡ ʠ 

ʞʠʨʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʷʩʘ.  
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ɸʥʥʦʪʘʮʠʷ. Homo sapiens 21 ʚʝʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʦʚʳʭ ʥʘʥʦ-, ʙʠʦ-, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠ ʩʦʟʠʜʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʄʦʟʛ H. sapiens 21 ʚʝʢʘ 

ʦʙʲʝʜʠʥʷʝʪ ʚʥʫʪʨʝʥʥʶʶ ʠ ʚʥʝʰʥʶʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʝʜʠʥʳʡ ʘʣʛʦʨʠʪʤ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʤ 

ʠ ʙʫʜʫʱʝʤ ʧʝʨʠʦʜʝ ʚʨʝʤʝʥʠ. 4ʇ ʠ 5ʇ ʤʝʜʠʮʠʥʘ, 5G ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʨʚʠʩʳ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʬʘʨʤʘʢʦʛʝʥʝʪʠʢʘ ð ʥʦʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʩʥʦʚʳ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 5G ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʜʣʷ ʢʣʠʝʥʪʦʚ (ʧʘʮʠʝʥʪʦʚ) ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʛʨʘʥʠʯʥʦ-ʦʙʣʘʯʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʦʙʣʘʯʥʦʡ ʩʝʪʠ. ʄʦʙʠʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʥʝʜʨʷʶʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʦʣʴʥʠʮʝ: ʦʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʝʡ ʩʚʷʟʠ ʜʦ ʫʤʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 5G ʤʝʜʠʮʠʥʩʢʠʝ 

ʩʝʨʚʠʩʳ ð ɻ ʪʦ ʨʝʚʦʣʶʮʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. ʅʝʡʨʦʤʘʨʢʝʪʠʥʛ ʠ ʥʝʡʨʦʙʳʪ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʩʦʟʥʘʥʠʷ ʠ ʤʦʟʛʦ-ʤʘʰʠʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ, ʙʠʦʨʦʙʦʪʳ ʠ ʙʠʦʯʠʧʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ çʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʛʠʧʧʦʢʘʤʧʦʤè. ʈʝʟʫʣʴʪʘʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʥʦʚʦʛʦ ʩʦʮʠʫʤʘ ʩʪʘʥʦʚʠʪʩʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. ɻʝʪʝʨʦʛʝʥʥʘʷ ʧʨʠʨʦʜʘ ʜʝʤʝʥʮʠʠ (ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, 

ʇʠʢʘ, ʣʦʙʥʦ-ʚʠʩʦʯʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ) ʠ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʳʭ ʜʝʤʝʥʮʠʡ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʤʘʨʢʝʨʘʭ, ʩʧʝʮʠʬʠʯʥʳʭ ʢ ʫʢʘʟʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʦʛʥʦʟ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʜʦʩʪʠʛʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʝʡ, 

ʢʦʛʥʠʪʠʚʥʳʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷʤʠ, ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʛʝʥʦʪʠʧ APOE-Ů4) 
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ʦʩʥʦʚʘʥʥʳʭ, ʢʘʢ ʥʘ ʧʦʨʷʜʢʘʭ, ʩʪʘʥʜʘʨʪʘʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʪʘʢ ʠ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʠʙʨʠʜʥʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʕʕɻ ʠ ʬʄʈʊ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʠʪ ʢʣʠʥʠʯʝʩʢʦʤʫ ʚʨʘʯʫ ʛʝʨʠʘʪʨʫ 

ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʩʪʘʨʝʥʠʝʤ H. sapiens. 

 

Abstract. The 21st century Homo sapiens evolves and improves using new nano, bio, 

information and cognitive technologies that provide and focus on cognitive and creative processes. 

21st century brain H. sapiens combines internal and external layered information into a single 

algorithm for structuring, routing, storing, and retrieving information in the present and future time 

period. 4ʇ and 5ʇ medicine, 5G medical services, next-generation sequencing and 

pharmacogenetics are new modern foundations of personalized medicine. The next-generation 

information and communication infrastructure of 5G for clients (patients) from the medical sphere 

is an intelligent border-cloud platform with an integrated cloud network architecture. Next-

generation mobile technologies are being introduced in a modern hospital: from higher 

communication speeds to smart computing and additional reality. 5G medical services are a 

revolution in the medical industry. Neuromarketing and neurobytes, neuroimaging of consciousness 

and brain-machine interfaces, biorobots and biochips interact with the ñexternal and internal 

hippocampusò. The result of human activity in a market economy and a new society is intellectual 

property. The heterogeneous nature of dementia (Alzheimerôs disease, Peak, frontal-temporal 

degeneration) and the various pathophysiological features of specific dementia highlight the need to 

develop separate algorithms based on current biomarkers specific to these diseases. Modern 

prognosis of Alzheimerôs disease is achieved by structural neuroimaging, cognitive testing, and 

biological indicators (genotype APOE-Ů4) based, both on orders, standards, and clinical 

recommendations, as well as on the quantitative assessment of brain structures using 

neurointerfaces. The functioning of integrated neural systems through integration and analysis of 

dynamic hybrid multimodal neural EEG and fMRI information, combined with neuropsychological 

testing, will enable the geriatric clinician to manage healthy aging of H. sapiens. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 4ʇ ʠ 5ʇ ʤʝʜʠʮʠʥʘ, 5G ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʨʚʠʩʳ, ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, 

ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʛʠʧʧʦʢʘʤʧ, ʥʝʡʨʦʛʝʥʝʟ ʚʟʨʦʩʣʳʭ, ʵʧʠʛʝʥʝʪʠʢʘ. 

 

Keywords: 4P and 5P medicine, 5G medical services, DNA methylation, Alzheimerôs disease, 

hippocampus, adult neurogenesis, epigenetics. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʇ. ʀ. ʈʦʤʘʥʯʫʢʘ, ʫʩʪʘʥʦʚʣʝʥʦ: ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ 

(ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ 

ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʜʣʷ 

ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ; ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ð ɻ ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʯʝʣʦʚʝʢʘ ʩ 

ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʫʢʣʝʦʩʦʤ 

ʠ ʤʠʢʨʦʈʅʂ, ʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʤʠ ʙʠʦʤʘʨʢʝʨʘʤʠ ʧʨʦʮʝʩʩʘ ʩʪʘʨʝʥʠʷ; ʬʘʢʪʦʨʳ 
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ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ 

ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, 

ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ; ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ð ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʟʜʦʨʦʚʦʝ 

ʩʪʘʨʝʥʠʝ, ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ 

[1]. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ Homo sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʧʝʨʝʩʪʨʦʡʢʘ (ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, 

ʠ ʢ ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [1]. 

ʄʝʭʘʥʠʟʤ ʧʘʤʷʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʴ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ 

ʮʝʧʝʡ (ʎʅʎ), ʦʭʚʘʪʳʚʘʶʱʫʶ ʚʝʩʴ ʤʦʟʛ. ʂʦʤʘʥʜʘ ʥʘ ʘʢʪʠʚʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʎʅʎ ʠʩʭʦʜʠʪ ʠʟ 

ʛʠʧʧʦʢʘʤʧʦʚ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʘʜʨʝʩʘ ʚʩʝʭ ʎʅʎ [2]. ɼʣʷ ʚʳʢʣʶʯʝʥʠʷ ʠʟ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʛʠʧʧʦʢʘʤʧ ʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʘʥʜʫ ʚ ʎʅʎ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʫ ɻɸʄʂ 

ʚ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʱʝʣʴ ʠ ʧʦʜʘʚʣʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʎʅʎ. ʇʨʠ ʜʝʬʠʮʠʪʝ ɻɸʄʂ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʤʥʦʛʠʝ ʎʅʎ ʚʳʢʣʶʯʘʶʪʩʷ ʠʟ ʤʝʭʘʥʠʟʤʘ ʧʘʤʷʪʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ 

ʜʠʩʬʫʥʢʮʠʶ, ʯʘʩʪʦ ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʚʠʜʝ ʩʠʤʧʪʦʤʦʚ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʩʝʥʠʣʴʥʦʡ 

ʜʝʤʝʥʮʠʠ ʘʣʴʮʛʝʡʤʝʨʦʚʩʢʦʛʦ ʪʠʧʘ [3]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫ ʯʝʣʦʚʝʢʘ ʚ ʫʢʘʟʘʥʥʳʝ ʧʝʨʠʦʜʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʩʦʧʨʷʞʝʥʦ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 

ʝʝ ʧʦʪʦʢʝ ʨʝʙʝʥʦʢ ʠʩʧʳʪʳʚʘʝʪ çʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʛʦʣʦʜè, ʚʳʟʳʚʘʶʱʠʡ ʫ ʥʝʛʦ ʩʦʩʪʦʷʥʠʝ 

ʜʠʩʢʦʤʬʦʨʪʘ [3]. 

ʆʜʥʘʢʦ ʦʯʝʥʴ ʚʘʞʥʳ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʎʅʎ ʯʘʩʪʦ ʥʘʭʦʜʷʱʠʭʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʙʳʯʥʦ ʵʪʠ ʢʦʥʪʘʢʪʳ 

ʙʝʩʩʤʳʩʣʝʥʥʳ, ʥʦ ʠʥʦʛʜʘ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʟʘʨʝʥʠʶ, ʦʪʢʨʳʪʠʶ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʵʪʦʤ ʩʫʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʘʟʳʚʘʝʪ ʠʥʪʫʠʮʠʝʡ ʦʩʦʙʝʥʥʦ ʚ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʎʅʎ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ [4]. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ ð ɻ ʪʦ ʛʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʩʘʤʳʡ ʮʝʥʥʳʡ ʨʝʩʫʨʩ ʥʘ ʥʘʰʝʡ 

ʧʣʘʥʝʪʝ. ʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2024, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2030 ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2045 ð ɻ ʪʦ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ çH. sapiens Brainè, ʛʝʨʠʘʪʨʠʯʝʩʢʘʷ ʛʠʙʨʠʜʥʘʷ 

çThe Secretè ʜʦʣʛʦʩʨʦʯʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ çBrain-computer interfaceè ʠ 

ʥʝʡʨʦʩʝʪʠ çʤʦʟʛ ʠ ʤʠʢʨʦʙʠʦʪʘè ð ʵʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʧʘʮʠʝʥʪïʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʯʘïʧʘʮʠʝʥʪʘ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [5]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [5]. 

ʅʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʛʠʧʧʦʢʘʤʧʘ ʠ ʵʧʠʛʝʥʦʤʥʳʡ ʣʘʥʜʰʘʬʪ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʕʧʠʛʝʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, 

ʢʦʤʧʣʝʢʩʦʚ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʦʤʘʪʠʥʘ, ʤʦʜʠʬʠʢʘʮʠʡ ʛʠʩʪʦʥʦʚ, ʚʘʨʠʘʥʪʦʚ ʛʠʩʪʦʥʦʚ, 
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ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʛʠʩʪʦʥʦʚ ʬʝʨʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʢʈʅʂ (ʈʠʩʫʥʦʢ 1). 

ʄʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʤ ʛʝʥʦʤʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʤʦʪʦʨʥʳʭ 

ʦʙʣʘʩʪʝʡ, CpG-ʦʩʪʨʦʚʢʦʚ. ʂʦʤʧʣʝʢʩʳ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʦʤʘʪʠʥʘ ʠʟʤʝʥʷʶʪ ʩʪʨʫʢʪʫʨʫ 

ʭʨʦʤʘʪʠʥʘ, ʩʦʟʜʘʚʘʷ ʜʦʩʪʫʧʥʳʡ ʭʨʦʤʘʪʠʥ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʘʢʪʦʨʳ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʘʢʪʠʚʘʪʦʨʳ ʠ ʙʘʟʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ 

ʪʨʘʥʩʢʨʠʧʮʠʠ, ʚʢʣʶʯʘʷ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʫ II. ɸʢʪʠʚʥʦ ʪʨʘʥʩʢʨʠʙʠʨʫʝʤʳʝ ʛʝʥʳ ʤʘʨʢʠʨʫʶʪʩʷ 

ʘʢʪʠʚʥʳʤ ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ʛʠʩʪʦʥʘ H3K4me3 ʠ ʘʢʪʠʚʥʳʤ ʘʮʝʪʠʣʠʨʦʚʘʥʠʝʤ ʛʠʩʪʦʥʘ, ʪʘʢʠʤ 

ʢʘʢ H3K9ac, ʚ ʤʝʩʪʝ ʥʘʯʘʣʘ ʪʨʘʥʩʢʨʠʧʮʠʠ ʤʦʜʠʬʠʢʘʪʦʨʘʤʠ ʛʠʩʪʦʥʘ, ʪʘʢʠʤʠ ʢʘʢ 

ʛʠʩʪʦʥʘʮʝʪʠʣʘʟʳ ʠ ʛʠʩʪʦʥʘʤʝʪʠʣʘʟʳ. ɺʘʨʠʘʥʪʳ ʛʠʩʪʦʥʦʚ, ʪʘʢʠʝ ʢʘʢ H2A.Z ʠ H3.3, 

ʤʘʨʢʠʨʫʶʪ ʩʚʦʙʦʜʥʳʝ ʦʪ ʥʫʢʣʝʦʩʦʤ ʫʯʘʩʪʢʠ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ ʘʢʪʠʚʥʳʭ ʧʨʦʤʦʪʦʨʦʚ ʠ 

ʜʨʫʛʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʅʢʈʅʂ ʫʯʘʩʪʚʫʶʪ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʛʝʪʝʨʦʭʨʦʤʘʪʠʯʝʩʢʠʭ 

ʦʙʣʘʩʪʝʡ. 

 
 

ʈʠʩʫʥʦʢ 1. ʕʧʠʛʝʥʦʤ: ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʭʨʦʤʘʪʠʥʘ, ʤʦʜʠʬʠʢʘʮʠʷ 

ʤʦʜʠʬʠʮʠʨʫʶʱʠʭ ʛʠʩʪʦʥʦʚ ʬʝʨʤʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʢʈʅʂ [6]. 

 

ʀʩʩʣʝʜʦʚʘʥʦ [6], ʯʪʦ ʚ ʛʠʧʧʦʢʘʤʧʝ ʙʦʣʴʥʦʛʦ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʙʳʣʦ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʜʦ 118 ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ 

ʤʝʪʠʣʠʨʦʚʘʥʥʳʭ ʧʦʣʦʞʝʥʠʡ (ɼʄʇ), ʠ ʨʘʩʰʠʨʝʥʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩ ʧʦʤʦʱʴʶ ʙʠʩʫʣʴʬʠʪʥʦʛʦ ʢʣʦʥʠʨʦʚʘʥʠʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ. ʉʚʷʟʘʥʥʳʝ ʩ 

ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ɼʄʇ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʳ ʩ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʥʦʡ ʪʘʫ-

ʥʘʛʨʫʟʢʦʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ɼʄʇ 

ʙʳʣʠ ʦʙʦʛʘʱʝʥʳ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤʠ ʧʨʦʤʦʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʝ ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʚ 

ʧʨʝʜʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʣʝʪʢʘʭ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʭ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ChiP-qPCR. 
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ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ɼʄʇ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʜʝʡʩʪʚʫʶʪ 

ʛʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡʨʦʨʘʟʚʠʪʠʝʤ ʠ ʥʝʡʨʦʛʝʥʝʟʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ [6], ʯʪʦ ʠʟʤʝʥʝʥʥʦʝ ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʚ ʛʠʧʧʦʢʘʤʧʝ 

ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʦʙʣʘʩʪʷʭ, ʠʤʝʶʱʠʭ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʥʝʡʨʦʥʦʚ, ʧʦʜʜʝʨʞʠʚʘʷ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ 

ʥʝʡʨʦʛʝʥʝʟ ʚʟʨʦʩʣʦʛʦ ʛʠʧʧʦʢʘʤʧʘ ʤʦʞʝʪ ʠʛʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʯʝʨʝʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2. ʕʧʠʛʝʥʦʤʥʳʡ ʣʘʥʜʰʘʬʪ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʫʨʦʚʥʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ [6]. 

 

ʕʧʠʛʝʥʦʤʥʳʡ ʣʘʥʜʰʘʬʪ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. 

ʏʪʦʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʤʦʣʝʢʫʣʷʨʥʫʶ ʦʩʥʦʚʫ ʛʠʧʧʦʢʘʤʧʘ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʦʬʠʣʠʨʦʚʘʣʠ ʫʨʦʚʥʠ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ ʧʦ ʚʩʝʤʫ ʛʝʥʦʤʫ ʚ 

ʦʙʨʘʟʮʘʭ ʛʠʧʧʦʢʘʤʧʘ ʠʟ ʢʦʛʦʨʪʳ ʯʠʩʪʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʛʨʫʧʧ ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮ ʤʝʪʠʣʠʨʦʚʘʥʠʷ Illumina 450K [6]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʘʩʩʦʮʠʠʨʦʚʘʣʠ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʩ ʫʩʢʦʨʝʥʠʝʤ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [7], ʨʘʟʨʘʙʦʪʘʣʠ ʠ ʧʨʦʚʝʨʠʣʠ ʜʚʘ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʘ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʦʙʣʘʩʪʠ ʤʦʟʛʘ ʤʳʰʠ, ʠʟ ʛʠʧʧʦʢʘʤʧʘ C57BL/6J ʠ 

ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʦʩʥʦʚʘʥʳ ʥʘ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʤʝʪʠʣʠʨʦʚʘʥʠʠ ɼʅʂ CpG-ʩʘʡʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʪʦʯʥʦ ʠʟʤʝʨʷʪʴ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʫ 

ʨʘʟʥʳʭ ʚʠʜʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʢʘʢ ʫʩʢʦʨʝʥʠʝ ʚʦʟʨʘʩʪʘ, 

ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʫʧʘʜʢʝ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʆʙʘ ʍʨʦʥʦʤʝʪʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʫʩʧʝʰʥʦ ʦʮʝʥʠʪʴ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ, ʙʳʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʨʝʥʳ ʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʠ 

ʤʳʰʠ ʜʣʷ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʪʨʦʡʥʦʡ ʪʨʘʥʩʛʝʥʥʦʡ ʤʳʰʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ (3xTg-

AD). ʕʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʫʩʢʦʨʝʥʠʝ ʚʦʟʨʘʩʪʘ, ʫʢʘʟʳʚʘʶʱʝʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʜʣʷ ʤʳʰʝʡ 3xTg-AD ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʤʳʰʘʤʠ C57BL/6J, 
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ʢʦʪʦʨʦʝ ʙʳʣʦ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʠʧʧʦʢʘʤʧʦʤ. ɸʥʘʣʠʟ 

ʦʙʦʛʘʱʝʥʠʷ ʛʝʥʦʤʥʳʭ ʦʙʣʘʩʪʝʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʨʘʩʪ-ʟʘʚʠʩʠʤʳʝ CpGs ʙʳʣʠ ʦʙʦʛʘʱʝʥʳ 

ʛʝʥʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʨʘʟʚʠʪʠʝʤ, ʩʪʘʨʝʥʠʝʤ, ʥʝʡʨʦʥʘʣʴʥʳʤʠ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ. ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʪʢʘʥʝʡ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʵʪʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ 

ʯʘʩʳ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʤʳʰʠ ʠ ʛʠʧʧʦʢʘʤʧʘ, ʤʦʛʫʪ ʙʳʪʴ ʚʘʞʥʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʢʨʳʪʠʷ ʨʦʣʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʧʘʪʦʣʦʛʠʠ 

ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠʣʠ ʩʪʘʨʝʥʠʷ ʤʦʟʛʘ ʚ ʮʝʣʦʤ [7]. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʤ ʤʝʪʠʣʠʨʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʣʦʢʫʩʦʚ CpG ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ, ʧʦʤʦʛʘʶʪ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʈʠʩʫʥʦʢ 3) [8]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʯʘʩʪʦʪʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʩʚʷʟʘʥʘ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ 

ʜʦʣʛʦʣʝʪʠʝʤ. ɺʤʝʩʪʝ ʚʟʷʪʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʦ ʩʠʭ ʧʦʨ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʴʰʦʤ 

ʧʦʪʝʥʮʠʘʣʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ʢʘʢ çʧʨʦʛʥʦʟʘè ʚʦʟʨʘʩʪʥʳʭ ʠʩʭʦʜʦʚ, ʚʢʣʶʯʘʷ 

ʧʘʪʦʣʦʛʠʶ ʠ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 
 

 
 

ʈʠʩʫʥʦʢ 3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ [8]. 

 

ʆʜʥʘʢʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʯʘʩʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʩʣʝʜʫʝʪ ʧʨʠʣʦʞʠʪʴ ʫʩʠʣʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʚʘʞʥʳʭ 

ʚʦʧʨʦʩʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʩʢʦʣʴʢʫ ʪʝʢʫʱʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʢʦʨʨʝʣʠʨʫʶʪ ʪʦʣʴʢʦ ʩ 

ʚʦʟʨʘʩʪʥʳʤʠ ʠʩʭʦʜʘʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ ʧʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʨʝʟʫʣʴʪʘʪʘ CpG-ʩʘʡʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ ʪʝʤʧʦʚ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʠ 

ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʫʩʢʦʨʷʶʱʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ, ʠ ʟʘʱʠʪʥʳʝ 

ʬʘʢʪʦʨʳ, ʟʘʤʝʜʣʷʶʱʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʯʘʩʳ (ʈʠʩʫʥʦʢ 3) [8]. 

ʕʧʠʛʝʥʝʪʠʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ 

ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʮʝʣʴʶ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ ʩ  

ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʩ ʫʯʝʪʦʤ ʦʙʨʘʪʠʤʦʡ ʧʨʠʨʦʜʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʦʧʳʪʢʠ ʚʢʣʶʯʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ HDAC, ɼʅʂ-

ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ ʥʝʢʦʪʦʨʳʝ 

ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʞʠʚʦʪʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠ 

ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʵʧʠʛʝʥʝʪʠʢʠ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʨʝʟʫʣʴʪʘʪʳ ʤʝʥʝʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ. ɼʘʥʥʳʝ ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ ʥʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʝʢʦʪʦʨʳʭ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʨʦʜʦʣʴʥʳʭ ʢʦʛʦʨʪ ʜʣʷ 
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ʠʟʫʯʝʥʠʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʥʘʤ 

ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʘʪʦʛʝʥʝʟ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʚ ʙʫʜʫʱʝʤ [8]. 

ɼʣʷ ʧʨʦʩʪʳʭ ʤʦʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʛʝʥʦʚ ʠ ʧʫʪʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʜʦʣʛʦʣʝʪʠʠ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʧʠʩʘʪʴ ʤʦʣʝʢʫʣʷʨʥʳʡ ʩʮʝʥʘʨʠʡ ʩʪʘʨʝʥʠʷ. ɻʝʥʳ ʠ ʧʫʪʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ, ʨʘʥʝʝ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʤʝʪʘʙʦʣʠʟʤ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʨʦʩʪ, ʘ 

ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʢʣʝʪʦʢ. ʆʜʥʘʢʦ ʪʝʧʝʨʴ ʷʩʥʦ, ʯʪʦ ʵʪʠ ʪʨʠ ʧʨʦʮʝʩʩʘ ʩʪʨʦʛʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ɺʦʩʭʦʜʷʱʠʝ ʩʠʛʥʘʣʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʫʪʷʤʠ, ʤʦʜʫʣʠʨʫʶʪ 

ʩʪʨʝʩʩʦʚʫʶ ʨʝʘʢʮʠʶ, ʩʭʦʜʷʱʫʶʩʷ ʢ ʘʢʪʠʚʘʮʠʠ/ʠʥʛʠʙʠʨʦʚʘʥʠʶ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʩʝʤʝʡʩʪʚʫ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ forkhead (FoxO)), 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʷʟʳʚʘʷ ʨʝʛʫʣʷʮʠʶ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʠ ʚʭʦʜʘʤʠ ʩʪʨʝʩʩʘ (ʈʠʩʫʥʦʢ 4) [9]. ɺʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ 

ʚʳʞʠʚʘʥʠʷ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʥʘʙʣʶʜʝʥʠʝʤ, ʯʪʦ ʩʦʭʨʘʥʝʥʥʳʡ ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʙʝʣʦʢ 

CLK-1 ʠʥʛʠʙʠʨʫʝʪ ʤʝʪʘʙʦʣʠʟʤ ʠ ʧʨʦʜʣʝʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ Caenorhabditis 

elegans ʩ 15% ʜʦ 30%, ʧʨʦʣʠʬʝʨʘʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʨʦʩʪʘ, ʢʦʪʦʨʳʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʠʛʥʘʣʳ IGF-1 

ʠ GH, ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʩʪʘʨʝʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ [9]. 
 

 
ʈʠʩʫʥʦʢ 4. ɼʦʣʛʦʣʝʪʠʝ: ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʙʠʦʤʦʣʝʢʫʣʷʨʥʳʝ ʘʩʧʝʢʪʳ [9]. 

 

ʉʠʛʥʘʣʴʥʘʷ ʪʨʘʥʩʜʫʢʮʠʷ, ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ 

ʧʨʦʬʠʣʴ ʟʘʚʠʩʷʪ ʦʪ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʭʦʜʷʪʩʷ ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʞʠʟʥʠ [9]. 

ʅʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ð ɻ ʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ð ɻ ʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʠʩʭʦʜʝ 

ʟʜʦʨʦʚʴʷ ʠʣʠ ʙʦʣʝʟʥʠ. ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ð ɻ ʪʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ 
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ʙʠʦʭʠʤʠʯʝʩʢʦʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [10]. ʅʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʠʚʦʜʷʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʙʦʛʘʪʩʪʚʫ ʤʠʢʨʦʙʠʦʪʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʠʚʠʚʢʠ. ɺʘʨʠʘʮʠʠ ʚ ʤʠʢʨʦʙʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʘʮʠʠ [10]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ. ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʣʛʦʣʝʪʠʝ ʠ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ 

ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ [10]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ [10]. 

 

ʅʦʚʘʷ ʜʦʨʦʞʥʘʷ ʢʘʨʪʘ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʟʜʦʨʦʚʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʴʶʪʝʨʳ, ʠʣʠ ʙʠʦʢʦʤʧʴʶʪʝʨʳ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʫʜʫʱʝʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʙʠʦʣʦʛʠʠ. ɹʠʦʢʦʤʧʴʶʪʝʨʳ ð ɻ ʪʦ ʢʦʤʧʴʶʪʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʙʝʣʢʦʚ, ʛʝʥʦʚ ʠ ʢʣʝʪʦʢ ʠ ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʙʘʢʪʝʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʙʠʦʢʦʤʧʴʶʪʝʨʳ, ʩʧʦʩʦʙʥʳʝ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʣʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʟʘʙʦʣʝʚʘʥʠʷ 

ʢʠʰʝʯʥʠʢʘ. ʇʦʩʢʦʣʴʢʫ ʫʯʝʥʳʝ ʧʦʩʚʷʱʘʶʪ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʥʦʚʦʡ ʦʙʣʘʩʪʠ 

ʙʠʦʢʦʤʧʴʶʪʠʥʛʘ, ʵʪʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʝʜʫʪ ʨʝʚʦʣʶʮʠʶ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʦʙʣʘʩʪʠ: ʚ 

ʙʫʜʫʱʝʤ ʙʠʦʢʦʤʧʴʶʪʠʥʛ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʀʀ ʧʨʠʙʣʠʟʠʪʩʷ ʢ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʠʥʪʝʣʣʝʢʪʫ. ʊʝʭʥʦʣʦʛʠʷ ʀʀ ʚʩʝʛʜʘ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʣʦʞʥʦʩʪʠ (ʧʨʦʛʨʝʩʩ ʚ 

ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʀʀ ʚʩʝʛʜʘ ʙʳʣ ʩʚʷʟʘʥ ʩ ʚʦʧʨʦʩʦʤ 

ʧʦʥʠʤʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ð ʦʥ ʧʨʦʥʠʢʘʝʪ ʚ ʥʘʰʫ ʞʠʟʥʴ, ʠʟʤʝʥʷʷ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʉʦʟʜʘʥʠʝ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʤʦʱʥʳʭ ʤʘʰʠʥ, ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʠʭ, ʯʪʦʙʳ ʧʦʭʦʜʠʪʴ ʥʘ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʦʙʱʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ [11]. 

ɹʠʦʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʥʦʧʣʘʪʬʦʨʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ 

ʦʜʠʥʦʯʥʳʭ ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʣʦʛʠʯʝʩʢʠʝ  ʵʣʝʤʝʥʪʳ, ʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʦʣʝʟʥʳʭ ʚʳʭʦʜʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʜʦʩʪʘʚʢʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʦʧʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ 

ʩʠʛʥʘʣʦʚ. ʀʩʧʦʣʴʟʫʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʙʦʣʴʰʠʭ ʤʦʣʝʢʫʣ, ʧʦʣʠʤʝʨʦʚ, 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠʣʠ ʙʝʣʢʦʚ/ʧʝʧʪʠʜʦʚ, ʥʘʥʦʧʣʘʪʬʦʨʤʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʚʥʝʰʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʠʣʠ ʩʚʝʪ, ʠʣʠ 

ʚʥʫʪʨʝʥʥʠʭ ʩʪʠʤʫʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʬʝʨʤʝʥʪʳ ʠʣʠ ʨʅ, ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ 

ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: ʩʙʦʨʢʘ ʩʠʩʪʝʤʳ, ʨʘʟʙʦʨʢʘ ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ɺʩʝ 

ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʥʘʙʦʨ ʙʠʦʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʥʦʧʣʘʪʬʦʨʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʦʮʝʥʠʤʳʤ ʜʣʷ 
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ʤʥʦʞʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʡ, ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʩʢʫʶ ʜʠʘʛʥʦʩʪʠʢʫ, ʙʠʦʤʝʜʠʮʠʥʩʢʫʶ 

ʚʠʟʫʘʣʠʟʘʮʠʶ, ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʩʪʘʚʢʫ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

ʮʝʣʝʚʳʤ ʢʣʝʪʦʯʥʳʤ ʧʦʧʫʣʷʮʠʷʤ [12]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʤʝʪʘʬʦʨʝ çʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʭʝʤʳè. ɹʠʦʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ ʠʩʧʦʣʴʟʫʷ ʙʠʦʧʣʘʪʬʦʨʤʫ çʢʣʝʪʦʯʥʦʛʦ 

ʧʨʝʚʦʩʭʦʜʩʪʚʘè. ɾʠʚʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʪʦ, ʯʪʦ ʤʳ ʥʘʟʳʚʘʝʤ ʢʣʝʪʦʯʥʳʤ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʫʙʩʪʨʘʪʘ ʢʨʝʤʥʠʝʚʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʧʨʝʜʣʘʛʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʝʡ ʩ ʙʦʣʝʝ ʫʟʢʠʤ 

ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʨʘʟʨʳʚʦʤ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ, ʧʦʜʦʙʥʳʝ ʵʪʠʤ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʙʫʜʫʱʠʭ ʧʨʠʤʝʥʝʥʠʡ ʢʣʝʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʆʙʳʯʥʳʝ ʢʨʝʤʥʠʝʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ ʨʝʘʣʠʟʘʮʠʷʤʠ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʠ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʚʳʯʠʩʣʝʥʠʡ, ʠ ʦʥʠ ʧʨʝʚʦʩʭʦʜʷʪ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʦʧʠʩʳʚʘʶʪʩʷ ʪʘʢʠʤʠ ʤʦʜʝʣʷʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʵʪʦʛʦ 

ʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʙʳʣʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʠʣʣʠʘʨʜʦʚ ʣʝʪ ʵʚʦʣʶʮʠʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʯʝʥʴ ʨʘʟʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʠ ʤʳ ʚʨʷʜ ʣʠ ʥʘʡʜʝʤ ʢʣʝʪʦʯʥʦʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʢʘʢ ʜʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, ʦʪʧʨʘʚʢʘ ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʳ ʠʣʠ ʯʪʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ. ʆʜʥʘʢʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʥʘʫʢʘ ʨʘʟʨʘʙʦʪʘʣʘ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʠʨʦʜʘ ʚʳʯʠʩʣʝʥʠʡ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʨʦʜʳ ʤʘʰʠʥʳ [12]. 

ʄʝʞʜʫ ʭʠʤʠʝʡ ʠ ʵʣʝʢʪʨʦʥʠʢʦʡ ʥʝʩʦʤʥʝʥʥʦ ʩʫʱʝʩʪʚʫʶʪ ʛʣʫʙʦʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʩʚʷʟʠ ʥʦ 

ʬʘʢʪ ʦʩʪʘʝʪʩʷ ʬʘʢʪʦʤ: ʢʣʝʪʦʯʥʘʷ ʩʨʝʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʜʠʢʘʣʴʥʦ ʠʥʫʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ ʢʨʝʤʥʠʡ. ʍʦʪʷ ʵʪʦ ʨʘʟʣʠʯʠʝ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʷʯʝʡʢʠ 

ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʦʙʳʯʥʳʤʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʦʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʦʣʝʝ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚʳʯʠʩʣʝʥʠʡ. ʇʦʤʠʤʦ ʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʦʣʝʟʥʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɿʜʝʩʴ 

ʤʳ ʚʳʜʝʣʷʝʤ ʯʝʪʳʨʝ ʪʘʢʠʭ ʨʝʩʫʨʩʘ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʈʠʩʫʥʦʢ 5) [13]. 

 

ʂʣʝʪʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ 

a) ʮʝʣʴʥʦʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʭʝʤʳ, 

ʤʦʛʣʠ ʙʳ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʭ ʮʝʣʝʡ, ʯʝʤ ʪʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʭʝʤʳ. ʂʣʝʪʢʠ ʨʘʟʚʠʣʠ 

ʩʣʦʞʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ ʛʝʥʝʪʠʯʝʩʢʠʭ, 

ʪʘʢ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʪʘʙʦʣʠʟʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʝʪʫʯʫʶ ʧʘʤʷʪʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ ʩʧʦʩʦʙʥʳ 

ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʦʙʨʘʟʦʤ. ʂʦʦʨʜʠʥʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʧʘʤʷʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʩʣʦʞʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨ. 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʨʘʟʥʠʮʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʣʦʞʥʦʩʪʠ, ʝʩʣʠ ʦʥʘ 

ʩʚʷʟʘʥʘ; ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʧʨʦʪʝʢʘʶʪ ʚ ʙʦʣʝʝ ʙʳʩʪʨʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʨʝʛʫʣʷʪʦʨʥʳʤʠ ʩʝʪʷʤʠ. 

b) ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (ʩʧʨʘʚʘ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ 

ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʭʦʜʘ ʦʜʥʦʛʦ ʰʪʘʤʤʘ ʢ ʚʭʦʜʫ ʜʨʫʛʦʛʦ. ʉʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʢʣʝʪʢʘʤʠ (ʩʣʝʚʘ), ʪʘʢʠʝ ʢʘʢ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʤʫʪʫʘʣʠʟʤ, ʢʦʥʢʫʨʝʥʮʠʷ ʠʣʠ ʢʦʤʤʝʥʩʘʣʠʟʤ, 

ʚʦʦʙʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ʆʜʥʘʢʦ ʩʦʮʠʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳ ʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ð ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʙʠʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʳʧʦʣʥʷʶʱʠʝ 
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ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

 
 

ʈʠʩʫʥʦʢ 5. ʆʩʥʦʚʳ ʢʣʝʪʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʢʦʤʙʠʥʘʪʦʨʥʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ [13]. 

 

c) ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʨʠʩʫʱʠ ʞʠʚʳʤ ʩʠʩʪʝʤʘʤ; ʥʘ ʧʘʥʝʣʴʥʦʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʧʘʪʪʝʨʥʳ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʦʥʠ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ 

ʚʢʣʶʯʝʥʥʳʝ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʳʨʘʞʝʥʠʷ ð ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ. 

d) ʷʯʝʡʢʘ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʘʰʠʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʤʦʜʝʣʠ ʚʳʯʠʩʣʝʥʠʡ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʜʦʛʤʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ 

ʤʝʪʘʙʦʣʠʟʤ. ʕʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʠʣ, 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʣʝʪʢʘʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʮʝʣʠ ʢʣʝʪʦʯʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʂʘʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʢʣʝʪʦʯʥʳʤʠ ʠ ʦʙʳʯʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʪʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʘʢ ʪʝʨʨʘʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʘʪʝʨʠʘʣʦʚ, ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʚʥʝ ʜʦʩʷʛʘʝʤʦʩʪʠ ʢʨʝʤʥʠʝʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʥʦ, ʥʘʧʨʦʪʠʚ, 

ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʦʙʦʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʞʠʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʫʞʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ. 

ʇʨʠʥʠʤʘʷ ʠʜʝʶ ʢʣʝʪʦʯʥʦʛʦ ʧʨʝʚʦʩʭʦʜʩʪʚʘ, ʤʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʠʟʥʘʝʤ ʙʦʛʘʪʩʪʚʦ ʠ ʤʦʱʴ 

ʞʠʚʳʭ ʩʠʩʪʝʤ. ɸ ʫʩʪʫʧʠʚ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʝʧʝʥʴ ʢʦʥʪʨʦʣʷ ʙʠʦʣʦʛʠʠ, ʤʳ ʚʩʝ ʞʝ ʤʦʞʝʤ 

ʦʪʢʨʳʪʴ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʤʝʥʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʧʨʠʨʦʜʝ [13]. 

 

ɹʠʦʬʠʟʠʢʘ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʥʝʡʨʦʛʝʥʝʟʘ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʅʝ ʜʦʩʪʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʤ H. sapiens ʚʝʜʝʪ ʢ 

ʜʝʧʨʝʩʩʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ. 

ɼʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʛʨʦʤʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ɼʝʧʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʫʭʫʜʰʘʶʱʠʤ ʧʨʦʛʥʦʟ ʠ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʷʤ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʩʣʫʞʠʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠ ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ. ʇʨʠ ʨʘʟʚʠʪʠʠ 

ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʠʥʜʨʦʤ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ. ɻʠʧʝʨʢʦʨʪʠʟʦʣʝʤʠʷ 

ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ. ʇʦʚʳʰʝʥʠʝ 
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ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʟʚʝʥʘ ʛʝʤʦʩʪʘʟʘ, 

ʧʦʚʳʰʝʥʠʶ ʬʘʢʪʦʨʘ VIII ʠ ʬʘʢʪʦʨʘ ɺʠʣʣʠʙʨʘʥʜʘ, ʩʥʠʞʝʥʠʶ ʬʠʙʨʠʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ 

ʥʦʨʤʘʣʠʟʘʮʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʨʦʚʠ. 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʜʝʧʨʝʩʩʠʠ ʢ ʩʦʩʫʜʠʩʪʦʤʫ ʧʦʨʘʞʝʥʠʶ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʛʣʫʙʣʝʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʤʝʯʘʶʪʩʷ 

ʟʘʤʝʜʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʩʠʭʦʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʪʨʫʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, 

ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ. ʋ ʙʦʣʴʥʳʭ ʩ ʧʦʩʪʠʥʩʫʣʴʪʥʦʡ ʜʝʧʨʝʩʩʠʝʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʨʘʜʘʶʪ 

ʩʧʦʥʪʘʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʡ, 

ʥʝʡʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʷʞʝʩʪʴ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʷʞʝʩʪʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʦʟʨʘʩʪʘ ʙʦʣʴʥʦʛʦ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʮʝʨʝʙʨʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʇʦʞʠʟʥʝʥʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʟʥʘʥʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʘʢʪʠʚʥʦʛʦ ʜʦʣʛʦʣʝʪʠʷ 

(ʈʠʩʫʥʦʢ 6).  
 

 
 

ʈʠʩʫʥʦʢ 6. ʅʝʡʨʦʥʘʣʴʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [14]. 

 

ʍʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʦʢʩʠʥʳ, ʭʨʦʥʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʫʩʢʦʨʷʶʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. ʋʢʘʟʘʥʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʘʢʪʠʚʠʨʫʶʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʨʦʯʥʳʭ ʮʠʢʣʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʥʝʦʙʨʘʪʠʤʳʤ (ʈʠʩʫʥʦʢ 7) [14]. 

ɼʦʩʪʦʚʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʛʠʧʧʦʢʘʤʧʘ ʫ ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ ʠʩʧʳʪʫʝʤʳʭ) ʫʞʝ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʵʧʠʟʦʜʘ ʜʦʩʪʠʛʘʝʪ 11% ʜʣʷ 

ʩʝʨʦʛʦ ʠ ʜʦ 25% ʜʣʷ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ. ɿʥʘʯʝʥʠʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʥʝʨʚʥʦʡ ʪʢʘʥʠ (ʚ 

ʯʘʩʪʥʦʩʪʠ, 10ï25% ʜʣʷ ʛʠʧʧʦʢʘʤʧʘ) ʫ ʯʝʣʦʚʝʢʘ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠʤʝʨʥʦ 
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ʦʜʠʥʘʢʦʚʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʠ ʜʣʠʥʘ ʜʝʥʜʨʠʪʦʚ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʧʨʝʩʩʠʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 30ï50%, ʪ. ʝ. ʯʠʩʣʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʢʦʥʪʘʢʪʦʚ ʠ ʦʙʲʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 1ï2 ʧʦʨʷʜʢʘ, ʯʪʦ ʠ ʚʝʜʝʪ ʢ 

ʩʝʨʴʝʟʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. 
 

 
 

ʈʠʩʫʥʦʢ 7. ʇʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʥʝʡʨʦʥʘʣʴʥʦʛʦ ʢʦʨʨʝʣʷʪʘ ʜʝʧʨʝʩʩʠʠ ʩ 

ʢʦʛʥʠʪʠʚʥʳʤ ʠ ʚʠʩʮʝʨʘʣʴʥʳʤ ʤʦʟʛʦʤ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ [14]. 

 

ʇʦ ʜʘʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ (ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʄʈʊ ð ʬʄʈʊ ʠ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ð ʇʕʊ), ʫ 

ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ ʚ ʵʪʠʭ ʣʠʤʙʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʚ ʧʨʝʬʨʦʥʪʘʣʴʥʦʡ ʢʦʨʝ ʩʥʠʞʝʥʳ 

ʣʦʢʘʣʴʥʳʡ ʤʦʟʛʦʚʦʡ ʢʨʦʚʦʪʦʢ ʠ ʤʝʪʘʙʦʣʠʟʤ ʛʣʶʢʦʟʳ, ʪʦʛʜʘ ʢʘʢ ʦʙʲʝʤ ʤʠʥʜʘʣʠʥʳ ʠ ʫʨʦʚʝʥʴ 

ʝʝ ʤʝʪʘʙʦʣʠʟʤʘ ʫʚʝʣʠʯʝʥʳ. 

ɸʬʬʝʢʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʫ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠ ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʤ ʠ ʩʭʦʜʥʳʝ ʩ 

ʜʝʧʨʝʩʩʠʝʡ ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʫ ʞʠʚʦʪʥʳʭ, ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʧʦʚʨʝʞʜʝʥʠʝʤ ʣʠʤʙʠʯʝʩʢʠʭ 

ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ ʚ ʚʠʜʝ ʥʘʨʫʰʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʫʥʢʮʠʠ ʜʝʥʜʨʠʪʦʚ (ʠʭ 

ʫʢʦʨʦʯʝʥʠʷ, ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʰʠʧʠʢʦʚ ʠ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʢʦʥʪʘʢʪʦʚ) ʠ ʧʨʦʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʘ 

ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʛʠʙʝʣʠ ʯʘʩʪʠ ʥʝʨʚʥʳʭ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. 

ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʦ ʚʳʩʦʢʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ 

ʜʝʧʨʝʩʩʠʠ ʠ ʪʨʝʚʦʛʠ, ʘ ʪʘʢʞʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ ʠ ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʳʟʚʘʥʥʳʝ ʩʪʨʝʩʩʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʤʦʛʫʪ ʥʝ ʧʨʦʩʪʦ 

ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʜʝʧʨʝʩʩʠʠ ʠʣʠ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʥʝʡ, ʥʦ ʠ ʷʚʣʷʪʴʩʷ ʧʨʠʯʠʥʦʡ ʥʝʢʦʪʦʨʳʭ 

ʬʦʨʤ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʃʦʢʘʣʠʟʘʮʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʣʠʤʙʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʝ, ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʷʭ ʠ ʨʦʩʪʨʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʢʦʨʳ ʤʦʞʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴ ʤʥʦʛʠʝ ʢʘʢ 

ʩʦʙʩʪʚʝʥʥʦ ʘʬʬʝʢʪʠʚʥʳʝ (ʩʥʠʞʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ, ʪʨʝʚʦʛʘ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ), ʪʘʢ ʠ 

ʤʦʪʦʨʥʳʝ, ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʤʥʝʩʪʠʢʦ-ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʨʠ ʜʝʧʨʝʩʩʠʠ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʛʠʙʝʣʠ ʢʣʝʪʦʢ ʤʦʟʛʘ ʩʯʠʪʘʝʪʩʷ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʴ 

(ʘʥʛʣ. excitotoxicity) ð ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʨʷʜʘ ʘʛʝʥʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʟʙʫʞʜʘʶʱʠʭ 
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ʘʤʠʥʦʢʠʩʣʦʪ (ʛʣʫʪʘʤʘʪʘ, NMDA), ʘ ʪʘʢʞʝ ʢʘʣʴʮʠʷ. ɺ ʥʦʨʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʨʠʚʦʜʠʪ ʢ ʛʝʥʝʨʘʮʠʠ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʤ ʥʝʡʨʦʥʦʤ ʥʝʨʚʥʦʛʦ 

ʠʤʧʫʣʴʩʘ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ ʧʘʪʦʣʦʛʠʠ (ʧʨʠ ʠʟʙʳʪʢʝ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʘʶʱʠʭ 

ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ ð ʛʣʫʪʘʤʘʪʘ ʠ NMDA, ʉʘ2+ ʠ ʧʨʠ ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʤ 

ʥʘʨʫʰʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ Na+/K+-ɸʊʌʘʟʳ) ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʘʚʠʥʦʦʙʨʘʟʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ2+, ʯʪʦ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʫʪʨʘʪʫ ʦʪʜʝʣʴʥʳʭ 

ʦʪʨʦʩʪʢʦʚ ʠʣʠ ʛʠʙʝʣʴ ʥʝʨʚʥʦʡ ʢʣʝʪʢʠ. 

ʕʪʠʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢʦʨʪʠʟʦʣʘ), ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʩʦʩʪʦʷʥʠʡ 

ʜʠʩʪʨʝʩʩʘ ʠ ʜʝʧʨʝʩʩʠʠ. ʈʦʣʴ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʦʩʠ ʚ 

ʥʝʡʨʦʧʣʘʩʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ  ʚʳʟʚʘʥʥʳʭ 

ʩʪʨʝʩʩʦʤ ʠ ʩʭʦʜʥʳʭ ʩ ʜʝʧʨʝʩʩʠʝʡ ʩʦʩʪʦʷʥʠʷʭ ʚ ʢʨʦʚʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʨʪʠʢʦʪʨʦʧʠʥ-ʨʠʣʠʟʠʥʛ-ʬʘʢʪʦʨʘ (ʂʊʈʌ), ɸʂʊɻ ʠ ʢʦʨʪʠʟʦʣʘ; ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʦʚ (ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʝʩʩʘ) ʚʳʟʳʚʘʝʪ ʪʘʢʠʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʢʘʢ ʠ 

ʩʪʨʝʩʩʦʛʝʥʥʘʷ ʩʠʪʫʘʮʠʷ, ʘ ʘʜʨʝʥʵʢʪʦʤʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦʨʦʚ. ʋ 33ï66% 

ʙʦʣʴʥʳʭ ʜʝʧʨʝʩʩʠʝʡ ʦʪʤʝʯʘʝʪʩʷ ʛʠʧʝʨʧʣʘʟʠʷ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʦʨʪʠʟʦʣʘ 

ʧʦʚʳʰʝʥʦ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʪʷʞʝʩʪʴʶ ʩʦʩʪʦʷʥʠʷ. 

ʅʝʡʨʦʚʘʩʢʫʣʷʨʥʘʷ ʜʝʛʝʥʝʨʘʮʠʷ ð ʥʝʡʨʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ (ɻʕɹ), ʙʝʪʘ-ʘʤʠʣʦʠʜʥʳʡ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʦʢʩʠʜʘʪʠʚʥʳʡ ʠ 

ʥʠʪʨʦʟʘʪʠʚʥʳʡ ʩʪʨʝʩʩ, ʜʠʩʬʫʥʢʮʠʷ ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʥʝʡʨʦʠʥʬʣʘʤʤʘʮʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠ 

ʫʩʫʛʫʙʣʷʶʪ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ. ʉʦʩʫʜʠʩʪʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʢʣʶʯʘʶʪ ʛʝʪʝʨʦʛʝʥʥʫʶ 

ʛʨʫʧʧʫ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ʇʘʪʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʘʟʚʠʪʠʠ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ, ʧʦʜʯʝʨʢʠʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʮʝʨʝʙʨʦʢʣʝʪʦʯʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʥʘ ʥʝʡʨʦʚʘʩʢʫʣʷʨʥʳʝ ʠ 

ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʝ ʤʝʭʘʥʠʟʤʳ [15]. 

ɻʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ɻʕɹ ð ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʤʦʟʛʘ. ʆʥ ʟʘʱʠʱʘʝʪ ʥʝʨʚʥʫʶ ʪʢʘʥʴ 

ʦʪ ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʚ ʢʨʦʚʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʦʢʩʠʥʦʚ, ʢʣʝʪʦʯʥʳʭ ʠ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʚʦʩʧʨʠʥʠʤʘʶʪ ʪʢʘʥʴ ʤʦʟʛʘ ʢʘʢ ʯʫʞʝʨʦʜʥʫʶ. ɻʕɹ ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʶ ʚʳʩʦʢʦʩʝʣʝʢʪʠʚʥʦʛʦ ʬʠʣʴʪʨʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʠʟ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʨʫʩʣʘ ʚ ʤʦʟʛ 

ʧʦʩʪʫʧʘʶʪ ʧʠʪʘʪʝʣʴʥʳʝ, ʙʠʦʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ; ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʥʦʟʥʦʛʦ ʨʫʩʣʘ ʩ 

ʣʠʤʬʘʪʠʯʝʩʢʠʤ ʧʦʪʦʢʦʤ ʚʳʚʦʜʷʪʩʷ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʨʚʥʦʡ ʪʢʘʥʠ. 

ɼʣʷ ʛʦʤʝʦʩʪʘʟʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʝʦʙʭʦʜʠʤ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ɻʕɹ (ʈʠʩʫʥʦʢ 8) [15]. 

ʇʨʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ) 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʟʛʘ, ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʘʷ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʷ. 

ɺʘʞʥʳʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤ ʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 

ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʤʝʭʘʥʠʟʤʦʚ ʟʘʱʠʪʳ ʵʥʜʦʛʝʥʥʳʭ ʢʣʝʪʦʢ ʦʪ ʩʪʨʝʩʩʘ ʢʘʢ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʚʷʟʘʥʥʦʛʦ ʩ ʩʦʩʫʜʠʩʪʦ-ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʧʘʪʦʛʝʥʥʳʤ 

ʜʝʪʝʨʤʠʥʠʟʤʦʤ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. ʈʦʩʪ ʯʠʩʣʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʩʦʩʫʜʠʩʪʦʡ ʢʦʤʦʨʙʠʜʥʦʩʪʠ), ʢʦʨʨʝʣʠʨʫʶʱʠʡ ʩ ʚʦʟʨʘʩʪʦʤ, 

ʦʙʫʩʣʦʚʣʝʥ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʩʠʩʪʝʤʥʦʤʫ 

ʘʪʝʨʦʩʢʣʝʨʦʟʫ. ʅʘ ʬʦʥʝ ʣʦʢʘʣʴʥʦʛʦ ʠ/ʠʣʠ ʪʦʪʘʣʴʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʦʩʫʜʦʚ ʦʨʛʘʥʠʟʤ ʩ ʪʨʫʜʦʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠ ʩʫʙʩʪʨʘʪʥʫʶ ʦʨʛʘʥʥʫʶ ʧʝʨʬʫʟʠʶ ʠ ʘʜʝʢʚʘʪʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʩʠʥʪʝʟʘ ʵʥʝʨʛʠʠ. 
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ʈʠʩʫʥʦʢ 8. ɻʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ [15]. 

 

ɹʠʦʬʠʟʠʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʧʨʠ  ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤ 

ʣʘʤʠʥʘʨʥʦʛʦ ʪʦʢʘ ʢʨʦʚʠ ʠ ʮʝʨʝʙʨʘʣʴʥʦʡ ʛʠʧʦʧʝʨʬʫʟʠʝʡ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʩʪʨʘʜʘʝʪ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʢʘʩʢʘʜ ʠʟʤʝʥʝʥʠʡ ʚ ʥʝʡʨʦʥʘʭ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʘʡʪʦʪʦʢʩʠʯʥʦʩʪʠ ʠ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʘʤʠʣʦʠʜʦʛʝʥʝʟ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ 25 ʣʝʪʥʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʛʠʧʦʧʝʨʬʫʟʠʠ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʤ 

ʥʘʨʫʰʝʥʠʷʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʧʘʤʷʪʠ, ʩʪʨʫʢʪʫʨʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʢʘʧʠʣʣʷʨʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʧʧʦʢʘʤʧʘ, ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʛʣʶʢʦʟʳ ʠ ʙʝʣʢʦʚ, ʦʪʣʦʞʝʥʠʝʤ ɓ-

ʘʤʠʣʦʠʜʘ, ʘʢʪʠʚʘʮʠʝʡ ʛʣʠʘʣʴʥʦʡ ʪʢʘʥʠ, ʛʠʙʝʣʴʶ ʥʝʡʨʦʥʦʚ ʛʠʧʧʦʢʘʤʧʘ [16]. 

 

ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ  

ʢʦʛʥʠʪʠʚʥʳʤ ʨʝʟʝʨʚʦʤ ʤʦʟʛʘ H. sapiens 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩʣʝʜʫʶʱʠʝ [17]: 

-ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4 ʠ ʇ5 ʄʝʜʠʮʠʥʘ ʠ ʮʠʬʨʦʚʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ð ɻ ʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

-ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, ʩʝʤʝʡʥʦʛʦ 

ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. 

-ɻʝʥʝʪʠʢʘ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʈʅʂ ʠ ɼʅʂ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ) ʠ 

ʵʧʠʛʝʥʝʪʠʢʘ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.). 

-ʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS ʠ 

ʜʨ.).  

-ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʩ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ  ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

-ʄʝʪʘʙʦʣʦʤʠʢʘ, ʤʝʪʘʛʝʥʦʤʠʢʘ, ʤʠʢʨʦʙʠʦʪʘ ð ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ. 

-ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

-ɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ. 

-ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ. 

http://www.bulletennauki.com/
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-ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʚʦʟʨʘʩʪʦʤ. 

-ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʩ 

ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʨʦʙʦʪʦʚ. 

ʏʝʣʦʚʝʢ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ (ʠʥʪʝʨʥʝʪ, ʩʦʪʦʚʘʷ ʩʚʷʟʴ, ʠ ʜʨ.) ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ (çʧʝʨʝʛʨʫʟʢʘè): ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ çʵʢʦʛʘʜʞʝʪʳè. 

ɸʣʣʦʩʪʘʟ ʠ ʜʝʧʨʝʩʩʠʷ,  ʘʣʣʦʩʪʘʪʠʯʝʩʢʘʷ ʜʠʟʨʝʛʫʣʷʮʠʷ ʠ ʤʛʥʦʚʝʥʥʳʡ ʜʠʩʪʨʝʩʩ ð 

ʦʩʥʦʚʘʥʳ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʨʦʣʠ ʤʝʪʘʙʦʣʠʟʤʘ. ɸʚʪʦʨʩʢʠʝ ʨʘʙʦʪʳ 

ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʟʘʱʠʪʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʢʣʠʥʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦ ʤʦʟʛʘè ʠ ʥʝʡʨʦʩʝʪʝʡ çʤʦʟʛ-

ʤʠʢʨʦʙʠʦʪʘè ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʝ [18]. 

ɹʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ, ʢʘʯʝʩʪʚʘ ʩʥʘ, ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ - ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʪʨʠʘʜʝ 

çʤʦʟʛ-ʛʣʘʟʘ-ʩʦʩʫʜʳè ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʨʘʥʥʠʝ ʙʠʦʤʘʨʢʝʨʳ ʢʘʢ ʦʙʱʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ, ʪʘʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʶ, ʠ 

ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. ʂʦʥʪʨʦʣʴ ʠ ʣʝʯʝʥʠʝ 

ʩʦʩʫʜʠʩʪʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʵʥʜʦʢʨʠʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʣʠʪʝʣʴʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [19].  

ɹʠʦʵʣʝʢʪʨʦʤʘʛʥʠʪʠʟʤ ʩʚʝʪʘ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʟʛʘ, ʮʠʨʢʘʜʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʥʘ-

ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʭʨʦʥʠʯʝʩʢʦʝ ʮʠʨʢʘʜʠʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʧʨʝʩʩʠʠ [20]. 

ʊʨʠ ʩʘʤʳʡ ʤʦʱʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʠʪʝʣʝʡ ʨʠʪʤʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʧʝʨʚʳʡ ð ɻ ʪʦ ʩʚʝʪ. 

ɺʪʦʨʦʡ ʧʦ ʤʦʱʥʦʩʪʠ ʚʦʜʠʪʝʣʴ ʨʠʪʤʘ ï ʧʠʪʘʥʠʝ. ʊʨʝʪʠʡ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʚ ʪ. ʯ. ʩʦʮʠʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ - ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʩʘʤʦʘʢʪʫʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ [20]. 

ʎʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ ʚ 21 ʚʝʢʝ ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʬʘʢʪʦʨʘʤ ʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʜʝʬʠʮʠʪʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʫʨʦʚʥʶ 

ʩʫʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʩʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʮʚʝʪʥʦʡ ʧʝʨʝʛʨʫʟʢʠ (ʦʩʦʙʝʥʥʦ, ʚ ʥʦʯʥʦʝ 

ʚʨʝʤʷ), ʭʘʨʘʢʪʝʨʫ ʠ ʢʘʯʝʩʪʚʫ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʜʝʬʠʮʠʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, 

ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥʥʳʤ ʧʠʱʝʚʳʤ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʙʣʦʢʘʪʦʨʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 300 ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʩʩʦʚ 

(ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ), ʠʤʝʶʱʠʭ ʦʢʦʣʦʩʫʪʦʯʥʫʶ ʨʠʪʤʠʢʫ. ʉʫʪʦʯʥʳʤ ʢʦʣʝʙʘʥʠʷʤ 

ʧʦʜʚʝʨʞʝʥʳ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ 

ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ. ʇʦ ʩʫʱʝʩʪʚʫ, ʚ ʦʢʦʣʦʩʫʪʦʯʥʦʤ ʨʠʪʤʝ 

ʢʦʣʝʙʣʶʪʩʷ ʚʩʝ ʵʥʜʦʢʨʠʥʥʳʝ ʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʯʘʩʪʦʪʳ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ, ʢʨʦʚʷʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʜʠʫʨʝʟʘ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʝʨʝʥʦʩʠʤʦʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, 

ʫʩʚʦʝʥʠʷ ʚʝʱʝʩʪʚ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠ ʪ. ʜ.). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʢʣʠʯʝʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦ-ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʪʘʨʝʝʪ ʩ 

ʚʦʟʨʘʩʪʦʤ ð ʫʭʫʜʰʘʝʪʩʷ ʪʨʘʥʩʣʷʮʠʷ ʙʝʣʢʦʚ Bmal1/Clock, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʨʘʛʤʝʥʪʘʮʠʠ 
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ʨʠʪʤʦʚ, ʠʭ ʩʦʢʨʘʱʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʘʤʧʣʠʪʫʜʳ [20]. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʤʦʟʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʪʝʨʝʡ ʩʠʥʘʧʩʦʚ ʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʤʝʜʣʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʡʨʦʥʥʦ-ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʤʦʟʛʦʚʳʭ ʩʝʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʟʜʦʨʦʚʳʭ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ 

ʭʦʨʦʰʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʚʦʟʨʘʩʪ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʕʕɻ ʠ ʚʳʟʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ (ɺʇ), ʷʚʣʷʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ ʩ 

ʦʪʣʠʯʥʳʤ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʕʪʠ ʤʝʪʦʜʳ ʤʦʛʫʪ ʠʥʜʝʢʩʠʨʦʚʘʪʴ ʘʥʘʣʠʟ ʚʳʟʨʝʚʘʥʠʷ 

ʤʦʟʛʘ ʢʦʨʪʠʢʦʢʦʨʪʠʢʘʣʴʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʠ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʠʪʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ. ɼʠʩʢʨʠʤʠʥʘʮʠʷ ʤʝʞʜʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʨʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʛʨʫʧʧʳ, ʧʨʠʯʝʤ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʘʢʞʝ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʕɻ ʚʤʝʩʪʝ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

/ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʥʝʜʦʨʦʛʦʩʪʦʷʱʝʡ, ʥʝʠʥʚʘʟʠʚʥʦʡ ʠ ʰʠʨʦʢʦʜʦʩʪʫʧʥʦʡ ʦʮʝʥʢʠ ʛʨʫʧʧ ʣʠʮ ʠʟ 

ʛʨʫʧʧʳ ʨʠʩʢʘ. 

ʉ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʦʪʢʨʳʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʕʕɻ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʩ ʙʦʣʴʰʠʤ ʵʥʪʫʟʠʘʟʤʦʤ 

ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʥʘʙʣʶʜʘʪʴ 

çʨʘʙʦʪʫ ʤʦʟʛʘè. ʆʛʨʦʤʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʛʥʘʣʘ ʕʕɻ ʥʝ ʜʦʣʞʥʘ ʫʜʠʚʣʷʪʴ, ʪʘʢ ʢʘʢ ʕʕɻ ʷʚʣʷʝʪʩʷ 

ʧʨʷʤʳʤ ʢʦʨʨʝʣʷʪʦʤ ʬʫʥʢʮʠʠ ʤʦʟʛʘ, ʘ ʤʦʟʛ ð ɻ ʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ. ɼʦ ʩʠʭ ʧʦʨ ʕʕɻ ʙʳʣʘ 

ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʫʥʢʮʠʠ ʤʦʟʛʘ. ʆʥ 

ʧʨʝʜʣʘʛʘʝʪ ʦʱʫʪʠʤʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ çʝʩʪʝʩʪʚʝʥʥʦʛʦè ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʨʠ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨʫʛʠʭ ʜʝʤʝʥʮʠʷʭ. ʅʘʯʠʥʘʷ ʩ 1970-ʭ ʛʦʜʦʚ, ʩʥʘʯʘʣʘ ʩ ʚʥʝʜʨʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʠ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʘ ʟʘʪʝʤ ʩ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠ-

ʧʝʨʬʫʟʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ), 

ʦʜʥʦʬʦʪʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʉʇʕʂʊ) ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʥʝʨʚʥʳʭ ʪʦʯʢʘʭ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʬʄʈʊ), ʕʕɻ ʙʳʣʘ ʚʳʪʝʩʥʝʥʘ ʚ 

ʦʩʥʦʚʥʳʭ ʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʕʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʥʝʠʥʚʘʟʠʚʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʘʥʘʪʦʤʠʠ ʤʦʟʛʘ in vivo ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʠʭ ʢʣʠʥʠʯʝʩʢʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʝʟʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦʜʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʟʛʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʳʩʦʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʜʣʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʤʦʟʛʘ (ʦʪ ʩʝʢʫʥʜ ʜʦ ʤʠʥʫʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴ ʘʢʪʠʚʘʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʚʥʫʪʨʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ ʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠ ʧʘʨʘʣʣʝʣʴʥʦ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʚ ʠʟʤʝʨʝʥʠʷʭ ʕʕɻ ʙʳʣʠ ʚʥʝʩʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʝʡʨʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʦʙʨʘʙʦʪʢʫ 
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ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʣʣʠʩʝʢʫʥʜʳ. ʇʦʵʪʦʤʫ, ʜʘʞʝ ʝʩʣʠ ʥʘ ʕʕɻ ʩʢʘʟʳʚʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʥʠʟʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʬʄʈʊ ʠ ʇʕʊ), ʝʝ ʚʳʩʦʢʦʝ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤ 

ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʨʪʠʢʘʣʴʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʄʈʊ ʠ 

ʇʕʊ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʕɻ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʢʦʨʪʠʢʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʧʨʠʟʥʘʢʘ: ʤʦʟʛʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. 

ʄʝʜʠʮʠʥʩʢʦʝ ʧʝʨʠʬʝʨʠʡʥʦʝ ʦʙʣʘʢʦ 5G ʦʪʢʨʳʚʘʝʪ ʜʦʩʪʫʧ ʢ ʚʥʝʜʨʝʥʠʶ ʩʨʝʜʩʪʚ 

ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ.  ʇʨʠʢʣʘʜʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʩʠʩʪʝʤʳ ʚ 

ʧʝʨʠʬʝʨʠʡʥʦʤ ʦʙʣʘʢʝ ʩʧʦʩʦʙʥʳ ʦʧʝʨʘʪʠʚʥʦ ʩʦʝʜʠʥʷʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʛʠʙʢʠʝ ʦʧʝʨʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ, ʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʥʠʭ 

ʜʘʥʥʳʤʠ.  

ɻʨʘʥʠʯʥʦ-ʦʙʣʘʯʥʘʷ ʧʣʘʪʬʦʨʤʘ 5G ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʶ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʨʚʠʩʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ. ʆʪʢʨʳʪʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʦʙʣʘʢʘ, 

ʨʘʩʧʦʣʘʛʘʶʱʘʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʝʜʠʮʠʥʩʢʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʜʨʫʛʠʤ ʤʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʤʘʨʪ-ʨʝʰʝʥʠʷ, 

ʩʦʟʜʘʚʘʷ ʪʝʤ ʩʘʤʳʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʧʨʠʢʣʘʜʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ 

ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ [21], çʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡè ʧʦʩʚʷʱʝʥʦ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ð ʨʘʥʥʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʜʠʘʛʥʦʩʪʠʢʝ, ʦʙʩʫʞʜʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʘʪʦʛʝʥʝʟʘ ʠ 

ʩʠʩʪʝʤʘʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʧʘʪʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ 

ʦʮʝʥʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʦʜʭʦʜʳ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʦʨʠʝʥʪʠʨʫʶʪ ʚʨʘʯʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ ʧʨʦʙʣʝʤʳ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʝʜʝʥʠʷ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ [21].  

ɺʟʘʠʤʦʩʚʷʟʴ ʜʘʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʯʝʣʦʚʝʢʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʨʝʜʦʡ (ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʠ ʜʠʩʙʘʣʘʥʩ ʧʠʪʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʷ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʥʝʨʝʛʫʣʷʨʥʳʡ ʩʦʥ ʠ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʙʠʦʨʠʪʤʦʚ, ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʜʣʠʪʝʣʴʥʳʡ ʛʦʨʤʦʥʘʣʴʥʳʡ ʜʠʩʙʘʣʘʥʩ, ʪʦʢʩʠʢʦʤʘʥʠʷ, 

ʩʠʛʘʨʝʪʥʳʡ ʜʳʤ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ), ʘ ʪʘʢʞʝ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

(ʢʣʠʤʘʪ ʚ ʩʝʤʴʝ, ʥʘ ʨʘʙʦʪʝ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʟʝʡ ʠ ʪ.ʜ.) ʠ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

(ʢʦʤʧʴʶʪʝʨ, ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʉɺʏ-ʧʝʯʴ, ʪʝʣʝʚʠʟʦʨ ʠ ʜʨʫʛʘʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, 

ʧʨʦʭʦʜʷʱʘʷ ʨʷʜʦʤ ʩ ʜʦʤʦʤ ʚʳʩʦʢʦʚʦʣʴʪʥʘʷ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ ʪ.ʜ.) ʧʦʟʚʦʣʷʶʪ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ çɸʢʪʠʚʥʦʝ ʜʦʣʛʦʣʝʪʠʝè ʠ çɻʝʥʝʪʠʢʘ ʠ ʵʧʠʛʝʥʝʪʠʢʘè ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ 

ʩʪʘʨʝʥʠʝʤ ʤʦʟʛʘ H. sapiens [22].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʙʠʦʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠ ʙʠʦʬʠʟʠʯʝʩʢʦʡ ʦʮʝʥʢʘʤʠ (ʙʠʦʧʦʢʘʟʘʪʝʣʠ ʠ ʙʠʦʤʘʨʢʝʨʳ) ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ 

ʩʣʫʯʘʡʥʦʛʦ ʤʫʪʘʛʝʥʝʟʘ ʢʘʢ ʥʘ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ 

ʧʦʧʫʣʷʮʠʶ ʚ ʮʝʣʦʤ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦʪʳ ʘʣʣʝʣʷ ʦʪ ʥʦʨʤʳ, 

ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʤʝʜʠʢʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ [22]. 

 

4ʇ ʠ 5ʇ ʤʝʜʠʮʠʥʘ: ʚʝʢʪʦʨʥʳʝ ʧʣʘʪʬʦʨʤʳ ʢʦʛʥʠʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ 

XXI ʚʝʢ ð ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʥʦʚʦʡ ʤʝʜʠʮʠʥʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʡ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ 
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ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʚʘʨʠʘʥʪʳ ʣʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʧʨʠʰʣʦ ʢ ʤʦʜʝʣʠ 5ʇ ʤʝʜʠʮʠʥʳ, ʢʦʪʦʨʘʷ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʘʢʠʭ ʧʨʠʥʮʠʧʘʭ ʢʘʢ ʧʨʝʜʠʢʮʠʷ, ʧʨʝʚʝʥʪʠʚʥʦʩʪʴ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, 

ʧʘʨʪʠʩʠʧʘʪʠʚʥʦʩʪʴ ʠ ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ. ʅʦʚʘʷ ʤʦʜʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʫʞʝ ʥʝ ʦʙʱʠʝ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʘ ʮʝʣʫʶ ʩʪʨʘʪʝʛʠʶ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʯʝʣʦʚʝʢʘ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

ʄʠʨ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ, ʧʨʠʯʝʤ ʥʝ ʚʩʝʛʜʘ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. ʋʭʫʜʰʘʝʪʩʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʪ. ʜ. ʅʦ ʤʝʜʠʮʠʥʘ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ɺ ʢʦʥʮʝ XX ʚʝʢʘ ʧʦʷʚʠʣʘʩʴ ʝʝ ʥʦʚʘʷ 

ʧʘʨʘʜʠʛʤʘ ð 4ʇ-ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʘʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʢʘʢ ʧʨʝʜʠʢʮʠʷ, ʧʨʝʚʝʥʪʠʚʥʦʩʪʴ, 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʠ ʧʘʨʪʠʩʠʧʘʪʠʚʥʦʩʪʴ (ʈʠʩʫʥʦʢ 9). ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, 4ʇ 

ʫʯʠʪʳʚʘʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʙʦʣʝʟʥʷʤ ʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʠʭ. 

ʇʨʝʜʠʢʮʠʷ (ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʩʪʴ) ð ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

ʊʘʢ ʚʳʷʚʣʷʶʪʩʷ ʤʘʨʢʝʨʳ ʪʝʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʚʠʪʴʩʷ ʫ ʯʝʣʦʚʝʢʘ ʙʣʘʛʦʜʘʨʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. 

ʇʨʝʚʝʥʪʠʚʥʦʩʪʴ (ʧʨʦʬʠʣʘʢʪʠʢʘ) ð ʥʝ ʧʨʦʩʪʦ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʚ ʮʝʣʦʤ 

ʧʦʜʭʦʜʷʱʠʡ ʢʘʞʜʦʤʫ, ʘ ʥʘʩʪʦʷʱʠʡ ʥʘʙʦʨ ʩʨʝʜʩʪʚ, ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʫʯʝʪʦʤ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. 

 
 

ʈʠʩʫʥʦʢ 9. ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʡ ʤʦʜʝʣʠ ʠ ʢʦʥʮʝʧʮʠʠ 4ʇ ʤʝʜʠʮʠʥʳ [22]. 

 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ð ʫʥʠʢʘʣʴʥʦʝ ʣʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ 

ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʙʦʣʝʟʥʠ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ 

ʦʜʠʥʘʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʥʘ ʣʶʜʝʡ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʦʝ ʚʣʠʷʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ, ʘ ʟʥʘʯʠʪ ʠ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ. 

ʇʘʨʪʠʩʠʧʘʪʠʚʥʦʩʪʴ (ʚʦʚʣʝʯʝʥʥʦʩʪʴ) ð ʧʨʠʥʮʠʧ, ʧʨʠ ʢʦʪʦʨʦʤ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʮʝʩʩʘ ð ʦʥ ʠʥʬʦʨʤʠʨʦʚʘʥ, ʦʙʫʯʝʥ ʠ ʤʦʞʝʪ ʧʨʠʥʷʪʴ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ. 

ʋʞʝ ʵʪʠ ʯʝʪʳʨʝ ʧʨʠʥʮʠʧʘ ʚʳʚʝʣʠ ʤʝʜʠʮʠʥʫ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʆʜʥʘʢʦ 

ʧʨʷʤʦ ʩʝʡʯʘʩ ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 4ʇ ʚ 5ʇ-ʤʝʜʠʮʠʥʫ (ʈʠʩʫʥʦʢ 10). ʅʦʚʳʡ ʧʦʜʭʦʜ ð 
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ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ (ʪʦʯʥʦʩʪʴ) ð ʦʩʥʦʚʘʥ ʥʘ ʛʣʫʙʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʠʩʧʦʣʴʟʫʝʪ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʦʙʲʝʜʠʥʷʝʪ ʦʧʳʪ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʣʠ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʝʜʠʮʠʥʩʢʠʤ ʣʝʯʝʥʠʝʤ ʠ ʧʦʜʭʦʜʘʤʠ 5ʇ. ʂ ʦʜʥʦʡ ʪʳʩʷʯʝ ʧʘʮʠʝʥʪʦʚ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʠʤʝʥʠʣʠ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʢ ʜʨʫʛʦʡ ʪʳʩʷʯʝ ð ʥʦʚʳʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʫ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʳ ʣʶʜʝʡ ʙʳʣʘ ʣʠʰʴ 30%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʚʪʦʨʦʡ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʜʦ 70%. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʞʝ ʩʝʛʦʜʥʷ ʙʣʘʛʦʜʘʨʷ 5ʇ-ʤʦʜʝʣʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʥʘ 40%! 
 

 
 

ʈʠʩʫʥʦʢ 10. ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 4ʇ ʚ 5ʇ ʤʝʜʠʮʠʥʫ. 

 

ɺʘʞʥʳʤ ʧʨʦʨʳʚʦʤ ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʙʳʣʦ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʝʢʪʘ çɻʝʥʦʤ ʯʝʣʦʚʝʢʘè ʠ 

ʨʘʟʚʠʪʠʝ ʥʘ ʝʛʦ ʬʦʥʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʠ 

ʤʠʢʨʦʙʠʦʯʠʧʳ, ʧʦʤʦʛʘʶʱʠʝ ʚ ʧʦʩʪʘʥʦʚʢʝ ʪʦʯʥʦʛʦ ʜʠʘʛʥʦʟʘ. 

ʉʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʛʝʥʦʤʥʘʷ ʤʝʜʠʮʠʥʘ, ʚ ʢʦʪʦʨʦʡ ʫʯʝʥʳʝ ʠʟʫʯʘʶʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʦʪʠʧʘ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʠ ʧʦʩʪʛʝʥʦʤʥʘʷ ʤʝʜʠʮʠʥʘ, ʦʮʝʥʠʚʘʶʱʘʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʝʛʦ ʞʠʟʥʠ. ʊʘʢʠʝ ʤʝʪʦʜʠʢʠ 

ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʦʣʝʟʥʝʡ. ʄʘʩʩʦʚʳʡ ʘʥʘʣʠʟ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʛʝʥʦʤʦʚ ʠ ʧʦʠʩʢ ʚ ʥʠʭ ʠʟʤʝʥʝʥʥʳʭ ʛʝʥʦʚ ʧʦʤʦʞʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦʥʷʪʴ 

ʤʝʭʘʥʠʟʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʧʠʨʘʷʩʴ ʥʘ çʛʝʥʝʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪè ʧʘʮʠʝʥʪʘ, ʚʨʘʯ 

ʩʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʣʷ ʥʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʘʙʦʨ ʣʝʢʘʨʩʪʚ. 

ʈʘʟʣʠʯʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʫʪ ʢ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʤ ʧʦʜʭʦʜʘʤ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʘʪʦʛʝʥʝʟʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʝʨʝʜʘʯʠ ʦʪ ʧʦʢʦʣʝʥʠʷ ʢ 

ʧʦʢʦʣʝʥʠʶ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʝʩʪʴ ʨʷʜ ʥʦʚʘʪʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʚ 

ʩʬʝʨʝ ʛʝʥʦʤʥʦʡ ʠ ʧʦʩʪʛʝʥʦʤʥʦʡ ʤʝʜʠʮʠʥʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ ʪʘʢʠʭ 

ʙʦʣʝʟʥʝʡ, ʢʘʢ ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ɼʅʂ ʤʦʛʫʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʦʪ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʀʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʛʝʥʦʚ ʥʘ ʣʝʢʘʨʩʪʚʘ ʠʟʫʯʘʝʪ ʬʘʨʤʘʢʦʛʝʥʦʤʠʢʘ. ʉʧʝʮʠʘʣʠʩʪʳ 

ʫʞʝ ʧʨʦʚʦʜʷʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʝʩʪʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʪʪʦʨʞʝʥʠʷ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. ʊʘʢ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢʦʝ ʣʝʢʘʨʩʪʚʦ ʙʝʟʦʧʘʩʥʦ, ʘ ʢʦʤʫ ʥʫʞʥʦ 

ʧʦʜʙʠʨʘʪʴ ʠʥʦʡ ʩʧʦʩʦʙ ʣʝʯʝʥʠʷ. 
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ɼʠʘʛʥʦʩʪʠʢʘ ʙʫʜʫʱʝʛʦ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʩʥʦʚʦʡ ʣʝʯʝʥʠʷ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʧʨʘʚʠʣʴʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ 

ʤʝʜʠʮʠʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʤʦʥʠʪʦʨʠʥʛ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. ɿʜʝʩʴ ʥʘ ʧʦʤʦʱʴ ʤʦʞʝʪ ʧʨʠʡʪʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ, ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʘʨʩʝʥʘʣʝ ʜʦʩʪʫʧ ʢ ʰʠʨʦʢʦʡ ʙʘʟʝ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʝʡ ʠ ʜʨʫʛʦʡ 

ʫʧʦʨʷʜʦʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʦʥ ʦʧʨʝʜʝʣʠʪ 

ʟʘʜʘʯʫ, ʧʨʦʩʢʘʥʠʨʫʝʪ ʥʫʞʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʩʦʧʦʩʪʘʚʠʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʧʨʦʚʝʜʝʪ 

ʘʥʘʣʦʛʠʠ ʠ ʧʨʝʜʣʦʞʠʪ ʧʣʘʥ ʣʝʯʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʦʥ ʦʙʝʩʧʝʯʠʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ, ʪʘʢ ʢʘʢ ʧʨʠʤʝʪ ʚʦ ʚʥʠʤʘʥʠʝ ʩʚʝʜʝʥʠʷ ʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʙʦʣʴʥʦʛʦ. 

çʋʤʥʳʝè ʤʘʰʠʥʳ ʩʤʦʛʫʪ ʩʪʘʪʴ ʧʦʣʝʟʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚ ʤʝʜʠʮʠʥʝ. ʋʞʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʪʘʢʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʢʘʢ IBM Watson, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʣʝʯʝʥʠʠ ʨʘʢʘ, IBM Medical Sieve, ʟʘʥʠʤʘʶʱʘʷʩʷ ʦʙʨʘʙʦʪʢʦʡ ʠ 

ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ ʦ ʙʦʣʝʟʥʷʭ,  NeuroLex.co, ʜʠʘʛʥʦʩʪʠʨʫʶʱʘʷ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʠ 

ʜʨʫʛʠʝ. ʉʝʛʦʜʥʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʫʞʝ ʥʘʫʯʠʣʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩʝʨʜʝʯʥʳʡ ʧʨʠʩʪʫʧ ʩ 

ʪʦʯʥʦʩʪʴʶ ʚ 85%, ʦʧʨʝʜʝʣʷʪʴ ʧʘʪʦʣʦʛʠʠ ʧʦ ʩʥʠʤʢʘʤ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʨʘʢ 

ʣʝʛʢʠʭ. ɺʦʟʤʦʞʥʦʩʪʠ ʚʨʘʯʘ ʧʦ ʭʨʘʥʝʥʠʶ, ʘʥʘʣʠʟʫ ʠ ʧʨʠʤʝʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʩʠʣʴʥʦ 

ʧʨʦʠʛʨʳʚʘʶʪ ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  ʚ ʥʦʚʦʡ 5ʇ-ʤʝʜʠʮʠʥʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʩʪʘʥʦʚʠʪʩʷ ʣʠʯʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ, ʩʣʝʜʩʪʚʠʝʤ ʨʘʙʦʪʳ ʩʦ ʩʚʦʠʤ ʦʨʛʘʥʠʟʤʦʤ, ʧʨʘʚʠʣʴʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʅʦʚʘʷ 5ʇ ï ʤʝʜʠʮʠʥʘ ʦʩʥʦʚʘʥʘ, ʥʘ ʛʣʫʙʦʢʦʤ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʘʮʠʝʥʪʫ ʠ ʩʪʨʝʤʣʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ. 
 

ɺʳʚʦʜʳ 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʠʙʨʠʜʥʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʕʕɻ ʠ ʬʄʈʊ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʠʪ ʢʣʠʥʠʯʝʩʢʦʤʫ ʚʨʘʯʫ ʛʝʨʠʘʪʨʫ 

ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʩʪʘʨʝʥʠʝʤ H. sapiens. 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 4ʇ ʚ 5ʇ-ʤʝʜʠʮʠʥʫ ï ɻʪʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ð ʧʨʝʮʠʟʠʦʥʥʦʩʪʴ 

(ʪʦʯʥʦʩʪʴ) ð ʦʩʥʦʚʘʥ ʥʘ ʛʣʫʙʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʧʨʠʨʦʜʳ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʩʧʦʣʴʟʫʝʪ ʥʦʚʝʡʰʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʠ ʦʙʲʝʜʠʥʷʝʪ ʦʧʳʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. 

ʄʦʜʝʣʴ 5ʇ-ʄʝʜʠʮʠʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʥʦʚʝʡʰʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʤʝʜʠʮʠʥʝ ð ʚʘʞʥʳʡ 

ʰʘʛ ʚ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʧʨʦʜʣʝʥʠʠ ʞʠʟʥʠ ʥʝ ʪʦʣʴʢʦ ʫ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʫ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

5ʇ ʄʝʜʠʮʠʥʘ ʠ 5G ʪʝʭʥʦʣʦʛʠʠ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʡ ð ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʥʝʡʨʦʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʠʧʧʦʢʘʤʧʘ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʄʦʟʛ H. sapiens 21 ʚʝʢʘ ʦʙʲʝʜʠʥʷʝʪ ʚʥʫʪʨʝʥʥʶʶ ʠ ʚʥʝʰʥʶʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʝʜʠʥʳʡ ʘʣʛʦʨʠʪʤ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʘʩʪʦʷʱʝʤ ʠ ʙʫʜʫʱʝʤ ʧʝʨʠʦʜʝ ʚʨʝʤʝʥʠ.  
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ʕʤʧʠʨʠʯʝʩʢʠ ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʪʠʣʷʤʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʣʶʜʠ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʦʙʣʘʜʘʶʪ ʜʚʫʤʷ ʩʪʠʣʷʤʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ: 

ʢʦʛʥʠʪʠʚʥʳʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʭʘʨʘʢʪʝʨʥʳ 

ʪʘʢʠʝ ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʪʨʝʚʦʞʥʦʩʪʴ, ʠʥʪʨʦʚʝʨʩʠʷ, ʣʘʙʠʣʴʥʦʩʪʴ ʠ 

ʩʝʥʟʠʪʠʚʥʦʩʪʴ. 

 

Abstract. The article is devoted to the study of psychosomatic behavior styles in patients with 

schizophrenic spectrum disorders. Empirically revealed the relationship between the psychosomatic 

behavior styles and individual typological characteristics. The results of the study showed that 

people with schizophrenic spectrum disorders have two styles of psychosomatic behavior: cognitive 

and socio-cultural. It was found that this sample is characterized by such personal characteristics as 

anxiety, introversion, lability and sensitivity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʠʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʰʠʟʦʬʨʝʥʠʷ, ʰʠʟʦʬʨʝʥʠʯʝʩʢʠʡ 

ʩʧʝʢʪʨ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʘ.  

 

Keywords: psychosomatic behavior styles, schizophrenia, schizophrenic specter, 

psychological characteristics, diagnosis. 

 

ʇʦʚʳʰʝʥʥʘʷ ʩʤʝʨʪʥʦʩʪʴ  ʧʘʮʠʝʥʪʦʚ ʩ ʧʩʠʭʦʪʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʠʘʪʨʠʠ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦ ʯʘʩʪʦʪʝ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʧʩʠʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʩʪʘʣʠ ʥʘ ʪʨʝʪʴʝ 

ʤʝʩʪʦ ʧʦʩʣʝ ʟʘʙʦʣʝʚʘʥʠʡ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʦʩʪʘʚʠʣʠ 

29,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʥʚʘʣʠʜʦʚ. ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ʇʦʢʘʟʘʪʝʣʴ ʦʞʠʜʘʝʤʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʰʠʟʦʬʨʝʥʠʝʡ  ʤʦʞʝʪ ʙʳʪʴ ʩʦʢʨʘʱʝʥ ʥʘ 15ï25 

ʣʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ, 

ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʚʪʦʨʦʛʦ ʪʠʧʘ ʠ ʪ. ʜ. [4, 16]. 
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ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʩʪʦʷʥʠʷ ʣʶʜʠ, ʩʪʨʘʜʘʶʱʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʨʝʜʢʦ ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʚʨʘʯʝʙʥʦʡ ʧʦʤʦʱʴʶ. ɿʘʯʘʩʪʫʶ ʞʘʣʦʙʳ 

ʧʘʮʠʝʥʪʦʚ ʩ ʰʠʟʦʬʨʝʥʠʝʡ ʥʘ ʩʦʤʘʪʠʯʝʩʢʠʝ ʥʝʜʦʤʦʛʘʥʠʷ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ  

ʟʘʙʦʣʝʚʘʥʠʡ. ʦʥʠ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʦʧʠʩʘʥʠʠ  ʚʨʘʯʫ ʩʠʤʧʪʦʤʦʚ ʩʚʦʝʛʦ ʙʦʣʝʟʥʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ɺʦʟʤʦʞʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʚ 

ʦʧʠʩʘʥʠʠ ʚʨʘʯʫ ʩʠʤʧʪʦʤʦʚ ʩʚʦʝʛʦ ʙʦʣʝʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩʣʦʞʥʦʩʪʠ ʩʣʝʜʦʚʘʪʴ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʨʪʝʡ. ʅʝʨʝʜʢʦ ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʦ ʥʝʘʜʝʢʚʘʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʬʠʟʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʠʛʥʦʨʠʨʦʚʘʥʠʠ ʪʝʣʝʩʥʳʭ ʥʝʜʦʤʦʛʘʥʠʡ [3, 6]. 

ʉ. ʅ. ʆʩʢʦʣʢʦʚʘ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʘʮʠʝʥʪʳ ʩ ʰʠʟʦʬʨʝʥʠʯʝʩʢʠʤ ʩʧʝʢʪʨʦʤ ʨʘʩʩʪʨʦʡʩʪʚ 

ʯʘʩʪʦ ʧʨʠʙʝʛʘʶʪ ʢ ʩʪʨʘʪʝʛʠʠ ʜʠʩʩʠʤʫʣʷʮʠʠ (ʧʦʧʳʪʢʠ ʩʢʨʳʪʴ ʥʘʣʠʯʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ), ʧʨʝʫʚʝʣʠʯʠʚʘʷ ʠʤʝʶʱʠʝʩʷ ʪʝʣʝʩʥʳʝ ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʦʱʫʱʝʥʠʷ, 

ʛʠʧʝʨʙʦʣʠʟʠʨʫʷ ʠʭ ʠ ʘʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʙʦʣʷʭ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ, ʢʦʥʝʯʥʦʩʪʷʭ. 

ʆʙʲʝʢʪʠʚʥʦʝ ʥʘʣʠʯʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʮʝʨʝʙʨʘʣʴʥʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ 

ʦʙʣʝʛʯʘʣʦ ʜʠʩʩʠʤʫʣʷʮʠʶ ʠ ʧʦʟʚʦʣʷʣʦ ʫʙʝʜʠʪʝʣʴʥʦ ʬʠʢʩʠʨʦʚʘʪʴ ʥʘ ʥʠʭ ʚʥʠʤʘʥʠʝ ʚʨʘʯʝʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʰʠʙʦʯʥʳʭ ʜʠʘʛʥʦʟʦʚ (ʥʝʚʨʦʟʦʧʦʜʦʙʥʦʛʦ, ʥʝʚʨʦʪʠʯʝʩʢʦʛʦ, 

ʠʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ). ʇʦʩʪʝʧʝʥʥʦ ʙʦʣʴʥʳʝ ʰʠʟʦʬʨʝʥʠʝʡ ʧʨʦʥʠʢʘʣʠʩʴ ʫʙʝʞʜʝʥʥʦʩʪʴʶ ʚ 

ʥʘʣʠʯʠʠ ʥʝʠʟʣʝʯʠʤʦʡ ʠʣʠ ʪʷʞʝʣʦʡ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ, ʯʪʦ ʠʟʤʝʥʷʣʦ ʠʭ ʦʙʨʘʟ ʞʠʟʥʠ, 

ʩʘʤʦʩʦʟʥʘʥʠʝ. ʋ 6 ʯʝʣʦʚʝʢ ʙʳʣ ʢʦʥʩʪʘʪʠʨʦʚʘʥ ʠʧʦʭʦʥʜʨʠʯʝʩʢʠʡ ʙʨʝʜ. ʂ ʩʭʦʞʠʤ ʚʳʚʦʜʘʤ 

ʧʨʠʭʦʜʠʪ ʀ. ʃ. ʉʝʤʝʥʠʭʠʥ, ʢʦʪʦʨʳʤ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʦʮʝʥʢʘ ʙʦʣʴʥʳʤʠ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʛʦ ʜʠʩʧʘʥʩʝʨʘ ʠʤʝʶʱʠʭʩʷ ʩʠʤʧʪʦʤʦʚ ʩʦʤʘʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ. ɹʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʮʝʥʢʘ ʩʠʤʧʪʦʤʦʚ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠʩʢʘʞʘʝʪʩʷ ʧʨʠʚʥʝʩʝʥʠʝʤ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʤʘʪʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʣʠʪʝʣʴʥʦʡ ʥʝʡʨʦʣʝʧʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʝʡ. 

ʆʜʥʘʢʦ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʘʢ ʫ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʫ ʠʭ 

ʦʪʜʝʣʴʥʳʭ ʩʠʤʧʪʦʤʦʚ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʨʦʷʚʣʝʥʠʡ ʧʩʠʭʦʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ, ʙʘʣʣʳ ʢʦʪʦʨʳʤ 

ʙʦʣʴʥʳʝ ʟʘʥʠʞʘʣʠ ʠ ʥʝ ʧʨʠʜʘʚʘʣʠ ʟʥʘʯʝʥʠʷ ʠʤʝʶʱʝʡʩʷ ʧʘʪʦʣʦʛʠʠ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʦʤʘʪʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ 

ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʧʩʠʭʦʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʯʝʤ ʧʩʠʭʠʯʝʩʢʦʝ [8, 10]. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʨʨʝʢʮʠʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʫʩʧʝʰʥʦʝ ʩʦʚʣʘʜʘʥʠʝ ʩ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʦʤ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʦʙʣʘʜʘʥʠʷ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʪʠʣʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. 

ɺ 2017 ʛ. ɺ. ʄ. ɹʳʟʦʚʘ ʧʨʝʜʣʦʞʠʣʘ ʧʦʥʷʪʠʝ çʩʪʠʣʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷè, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʘʩʧʝʢʪʳ, ʢʘʢ ʢʦʛʥʠʪʠʚʥʳʡ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ, ʧʦʚʝʜʝʥʯʝʩʢʠʡ, 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ [2]. ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʠʣʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʬʠʢʩʘʮʠʠ ʥʘ ʙʦʣʝʟʥʝʥʥʳʭ ʦʱʫʱʝʥʠʷʭ ʠ ʩʠʤʧʪʦʤʘʭ, ʪʨʝʚʦʛʝ ʠ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ 

ʢ ʟʜʦʨʦʚʴʶ, ʘ ʠʥʦʛʜʘ ʠ ʚ ʥʝʚʨʦʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ. ʅʠʟʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤʦʚ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʚ ʩʠʪʫʘʮʠʠ ʵʢʟʘʤʝʥʘ ʚʟʘʠʤʦʩʚʷʟʘʥʘ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʪʠʣʝʤ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʷʜʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʊʘʢ, ʆ. ʉ. ʂʦʚʰʦʚʘ [5] ʦʧʠʩʳʚʘʝʪ ʪʘʢʦʝ ʦʙʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʩ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʦʥʠʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ, ʢʘʢ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʩʦʨʘʟʤʝʨʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʳ, 

ʙʦʣʝʟʥʝʥʥʳʤ ʧʝʨʬʝʢʮʠʦʥʠʟʤʦʤ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʬʨʫʩʪʨʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ 
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ʜʝʟʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʩʦʮʠʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʠʧ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʘ 

ʧʦʟʠʪʠʚʥʦʡ ʧʝʨʝʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, 

ʘʬʬʝʢʪʠʚʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʢʣʶʯʘʪʴ ʚʥʠʤʘʥʠʝ ʩ ʪʨʝʚʦʞʥʳʭ 

ʧʝʨʝʞʠʚʘʥʠʡ ʥʘ ʧʨʘʢʪʠʯʝʩʢʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʇʦʚʝʜʝʥʯʝʩʢʠʡ ʩʪʠʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʪʝʩʥʝʥʠʝʤ ʤʳʩʣʝʡ ʦ ʧʣʦʭʦʤ ʩʘʤʦʯʫʚʩʪʚʠʠ ʠʣʠ 

çʫʭʦʜʦʤ ʚ ʙʦʣʝʟʥʴè, ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʤʦʪʠʚʘʤʠ, ʟʘʤʢʥʫʪʦʩʪʴʶ ʠ ʩʢʦʚʘʥʥʦʩʪʴʶ. ɺ 

ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʪʠʧʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʷʜʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʖ. ɸ. ʐʠʰʢʦʚʘ [15] ʚ ʩʚʦʠʭ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʠʥʩʫʣʠʥʦʟʘʚʠʩʠʤʳʭ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʵʨʛʦʧʘʪʠʯʝʩʢʠʤ ʪʠʧʦʤ ʦʪʥʦʰʝʥʠʷ ʢ ʙʦʣʝʟʥʠ ð ʫʭʦʜ ʦʪ ʯʫʚʩʪʚʝʥʥʦʛʦ 

ʧʝʨʝʞʠʚʘʥʠʷ ʧʘʪʦʣʦʛʠʠ ʚ ʨʘʙʦʯʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʄ. ʇ. ɹʠʣʝʮʢʘʷ [1], ʠʩʩʣʝʜʫʷ ʫʨʦʚʝʥʴ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʞʝʥʱʠʥ ʩ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʷʟʚʝʥʥʳʤ ʢʦʣʠʪʦʤ, ʚʳʷʚʣʷʝʪ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʥʝʨʚʥʦ ʧʩʠʭʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʠʚʳʩʰʝʡ 

ʩʪʝʧʝʥʴʶ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʨʠʛʠʜʥʦʩʪʠ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ ʚ 

ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʘʩʩʠʚʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʞʠʟʥʠ, ʤʝʣʘʥʭʦʣʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʩʪʠʣʴ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʫʣʫʯʰʝʥʠʷ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʷ ʚʳʜʝʣʷʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʤʦʪʠʚʳ. 

ʇʩʠʭʦʬʠʟʠʯʝʩʢʠʡ ʩʪʠʣʴ ʦʪʨʘʞʘʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʴ ʥʘ ʩʚʦʠʭ ʪʝʣʝʩʥʳʭ ʦʱʫʱʝʥʠʷʭ, 

ʩʪʨʝʤʣʝʥʠʝ ʟʘʙʦʪʠʪʴʩʷ ʦ ʪʝʣʝ, ʥʠʟʢʫʶ ʦʮʝʥʢʫ ʩʚʦʝʛʦ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʪʨʝʚʦʛʫ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʟʘʙʦʣʝʚʘʥʠʶ. ʉ. ɺ. ʂʫʜʨʷʚʮʝʚʘ [7] ʥʘʭʦʜʠʪ ʫ ʙʦʣʴʥʳʭ 

ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ ʪʘʢʫʶ ʦʙʱʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʢʘʢ ʧʦʚʳʰʝʥʥʘʷ 

ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʠʣʠ ʜʘʞʝ ʦʩʪʦʨʦʞʥʦʩʪʴ ï ɻ ʪʦ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʯʝʣʦʚʝʢʫ ʩ ʪʘʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʢʦʪʦʨʳʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʚʢʣʶʯʝʥʥʦʩʪʠ ʚ ʞʠʟʥʴ ʜʦʣʞʝʥ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʡ ʩʪʠʣʴ ʦʪʤʝʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʪʴ 

ʘʜʝʢʚʘʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʚʦʠʤ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʦʛʦ 

ʪʦʥʫʩʘ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʬʝʥʦʤʝʥʘ. 

ʉʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ ʩʪʠʣʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʭʫʜʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʦʙʲʷʩʥʷʝʪʩʷ 

ʥʝʧʨʘʚʠʣʴʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʙʣʠʟʢʠʤ ʣʶʜʷʤ ʠ ʢ ʞʠʟʥʠ. ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʩʘʤʦʯʫʚʩʪʚʠʷ 

ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʘʚʠʣʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

ʉʥʠʞʝʥʠʝ ʦʮʝʥʢʠ ʩʚʦʠʭ ʫʤʝʥʠʡ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʧʨʦʙʣʝʤʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʤʦʞʝʪ 

ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʩʪʠʣʷ. ʖ. ɸ. 

ʐʠʰʢʦʚʘ [9] ʥʘʭʦʜʠʪ ʷʚʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʭʦʨʦʰʠʤ ʛʣʠʢʝʤʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʝʤ ʠ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʙʝʪʦʤ, ʘ ʪʘʢʞʝ ʵʨʛʦʧʘʪʠʯʝʩʢʠʤ 

ʦʪʥʦʰʝʥʠʝʤ ʢ ʙʦʣʝʟʥʠ, ʦʪʨʘʞʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʘʢʪʠʚʥʫʶ ʞʠʟʥʴ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʫʙʲʝʢʪʠʚʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʙʦʣʝʟʥʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʤ ʪʠʧʝ ʨʝʘʛʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʘʪʴ ʩʘʤʦʦʮʝʥʢʫ ʠʥʜʠʚʠʜʘ ʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ. 

ʂʦʛʥʠʪʠʚʥʳʡ ʩʪʠʣʴ ʦʪʨʘʞʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʫʭʫʜʰʝʥʠʷ 

ʟʜʦʨʦʚʴʷ, ʧʦʠʩʢ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʙʲʷʩʥʝʥʠʡ ʧʣʦʭʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʧʦʥʠʤʘʥʠʠ 

ʵʤʦʮʠʡ ʠ ʪʝʣʝʩʥʳʭ ʦʱʫʱʝʥʠʡ. ʅ. ʅ. ʊʘʨʥʦʚʩʢʘʷ [12] ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʘʙʦʪʘ ʧʦ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʣʦʢʫʩʘ ʢʦʥʪʨʦʣʷ (ʩʪʠʣʴ ʦʪʥʦʰʝʥʠʷ ʢ ʩʣʫʯʠʚʰʠʤʩʷ ʩʦʙʳʪʠʷʤ) ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢ, ʧʦʚʳʰʘʶʱʠʭ ʦʩʦʟʥʘʚʘʥʠʝ ʠ ʦʩʤʳʩʣʝʥʠʝ ʝʞʝʜʥʝʚʥʳʭ ʞʠʟʥʝʥʥʳʭ 
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ʚʳʙʦʨʦʚ, ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʘʩʧʝʢʪʦʚ ʨʘʙʦʪʳ ʧʩʠʭʦʣʦʛʘ ʩ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʙʦʣʴʥʳʤʠ, 

ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʢʨʝʧʣʝʥʠʠ ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʥʘʩʪʨʦʝʥʠʷ. ʐ. ʉ. ʊʘʰʘʝʚ [13] ʧʨʠʚʦʜʠʪ ʤʝʪʦʜ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ (ʤʝʪʘʬʦʨʠʯʥʦʝ 

ʦʣʠʮʝʪʚʦʨʝʥʠʝ) ʜʠʩʢʦʤʬʦʨʪʘ ʚ ʪʝʣʝ ʧʘʮʠʝʥʪʘ ʢʘʢ ʘʜʝʢʚʘʪʥʳʡ ʤʝʪʦʜ ʨʘʙʦʪʳ ʩ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʤʠ ʙʦʣʴʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʢʦʛʥʠʪʠʚʥʦʤ ʩʪʠʣʝ ʥʝʦʙʭʦʜʠʤʦ 

ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʚʠʪʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ʩʫʱʝʩʪʚʫʝʪ ʧʨʘʢʪʠʯʥʘʷ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ 

ʪʠʧʦʣʦʛʠʷ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʚʳʜʝʣʝʥʥʘʷ ɺ. ʄ. ɹʳʟʦʚʦʡ. ʉʪʠʣʴ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ï ɻ ʪʦ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʨʝʜʦʡ ʩ ʧʦʤʦʱʴʶ ʩʠʤʧʪʦʤʘ.  

ɺʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʠʣʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʘʢ ʘʜʘʧʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʩʦʚʣʘʜʘʶʱʝʛʦ 

ʧʦʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʥʦʩʠʪʴ ʭʘʨʘʢʪʝʨ ʦʙʦʩʦʙʣʝʥʥʦʛʦ, ʨʠʛʠʜʥʦʛʦ ʩʧʦʩʦʙʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʪʝʣʝʩʥʳʤ ʜʠʩʢʦʤʬʦʨʪʦʤ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʤ ʤʥʦʛʦʤʝʨʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʠʪʫʘʮʠʶ ʙʦʣʝʟʥʠ ð 

ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʪʨʝʘʛʠʨʦʚʘʪʴ, ʢʦʛʥʠʪʠʚʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢ 

ʦʢʨʫʞʘʶʱʠʤ ʠ ʩʦʙʩʪʚʝʥʥʦʤʫ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ. 

 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ 

ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ: 

1. ɻʠʩʩʝʥʩʢʠʡ ʦʧʨʦʩʥʠʢ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʞʘʣʦʙè ʘʜʘʧʪʠʨʦʚʘʥ  ʚ 

ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. ɺ. ʄ. ɹʝʭʪʝʨʝʚʘ) [14]. 

2.ʆʧʨʦʩʥʠʢ çʉʪʠʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷè (ɺ. ʄ. ɹʳʟʦʚʘ, ɽ. ʀ. ʇʝʨʠʢʦʚʘ, 

ɸ. ɽ. ʃʦʚʷʛʠʥʘ) [2]. 

3. ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩʥʠʢ ʃ. ʅ. ʉʦʙʯʠʢ [11]. 

4. ɸʚʪʦʨʩʢʘʷ ʘʥʢʝʪʘ. 

ʂ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ 16 ʣʶʜʝʡ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ 

ʩʧʝʢʪʨʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 72 ʣʝʪ. 6 ʠʟ 16 ʯʝʣʦʚʝʢ ʠʟ ʚʳʙʦʨʢʠ ʠʤʝʶʪ ʭʨʦʥʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʞʘʣʦʙ ʧʦ ʧʦʚʦʜʫ ʬʠʟʠʯʝʩʢʦʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ  ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ  çɻʠʩʩʝʥʩʢʠʡ ʦʧʨʦʩʥʠʢ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʞʘʣʦʙè. ɺ ʭʦʜʝ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʢʨʘʰʝʥʥʳʭ ʞʘʣʦʙ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʶʜʴʤʠ 

(ʈʠʩʫʥʦʢ 1). ʇʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʰʢʘʣʘʤ: ʠʩʪʦʱʝʥʠʝ, 

ʞʝʣʫʜʦʯʥʳʝ ʞʘʣʦʙʳ, ʩʝʨʜʝʯʥʳʝ ʞʘʣʦʙʳ ʠ ʜʘʚʣʝʥʠʝ ʞʘʣʦʙ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʦʢʨʘʰʝʥʥʳʭ ʞʘʣʦʙ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ, ʦʪʣʠʯʥʳ ʦʪ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʟʜʦʨʦʚʳʭ ʠʩʩʣʝʜʫʝʤʳʭ [13]. 

14 ʠʟ 16 ʯʝʣʦʚʝʢ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʰʢʘʣʝ ʠʩʪʦʱʝʥʠʝ. ʀʩʪʦʱʝʥʠʝ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʙʱʝʡ ʧʦʪʝʨʠ ʞʠʟʥʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʩʦʥʣʠʚʦʩʪʠ, ʚʷʣʦʩʪʠ. 11 ʠʟ 16 ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʞʝʣʫʜʦʯʥʳʤ ʞʘʣʦʙʘʤ. ɾʝʣʫʜʦʯʥʳʝ ʞʘʣʦʙʳ ʧʨʦʷʚʣʷʶʪʩʷ 

ʩʠʥʜʨʦʤʦʤ ʥʝʨʚʥʳʭ (ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ) ʞʝʣʫʜʦʯʥʳʭ ʥʝʜʦʤʦʛʘʥʠʡ. 11 ʠʟ 16 ʯʝʣʦʚʝʢ ʠʤʝʶʪ 

ʧʦʥʠʞʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʨʝʚʤʘʪʠʯʝʩʢʠʤ  ʞʘʣʦʙʘʤ. ʈʝʚʤʘʪʠʯʝʩʢʠʝ ʞʘʣʦʙʳ ʦʪʨʘʞʘʶʪʩʷ ʚ 

ʩʫʙʲʝʢʪʠʚʥʳʭ ʥʝʜʦʤʦʛʘʥʠʷʭ ʯʝʣʦʚʝʢʘ, ʥʦʩʷʱʠʝ ʩʧʘʩʪʠʯʝʩʢʠʡ ʠʣʠ ʘʣʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. 12 ʠʟ  

16 ʯʝʣʦʚʝʢ ʠʤʝʶʪ  ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʝʨʜʝʯʥʳʤ ʞʘʣʦʙʘʤ. ʉʝʨʜʝʯʥʳʝ ʞʘʣʦʙʳ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʛʦʣʦʚʦʢʨʫʞʝʥʠʠ, ʚ ʥʝʧʨʠʷʪʥʳʭ ʦʱʫʱʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ. 10 ʠʟ 16 ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʰʢʘʣʝ ʜʘʚʣʝʥʠʝ. ʐʢʘʣʘ ʜʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʝʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʞʘʣʦʙ, çʠʧʦʭʦʥʜʨʠʯʥʦʩʪʴè ʥʝ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ, ʘ 
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ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ð ʢʘʢ çʜʘʚʣʝʥʠʝ ʞʘʣʦʙè. 

ʄʝʪʦʜʠʢʘ çʉʪʠʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ  ʧʦʚʝʜʝʥʠʷè (ɺ. ʄ. ɹʳʟʦʚʘ, ɽ. ʀ. ʇʝʨʠʢʦʚʘ, ɸ. ɽ. 

ʃʦʚʷʛʠʥʘ) ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʣʷ ʦʮʝʥʢʠ ʩʪʠʣʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʮʝʥʢʫ ʩʪʠʣʷ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʈʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 1. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʢʨʘʰʝʥʥʳʭ ʞʘʣʦʙ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. 
 

 
ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʤʝʪʦʜʠʢʝ çʉʪʠʣʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷè (ɺ. ʄ. ɹʳʟʦʚʘ, 

ɽ. ʀ. ʇʝʨʠʢʦʚʘ, ɸ. ɽ. ʃʦʚʷʛʠʥʘ). 

 

ʇʦ ʜʘʥʥʳʤ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʧʨʦʩʥʠʢʘ çʉʪʠʣʠ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷè (ɺ. ʄ. ɹʳʟʦʚʘ, ɽ. ʀ. ʇʝʨʠʢʦʚʘ, ɸ. ɽ. ʃʦʚʷʛʠʥʘ) ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʜʚʘ ʩʪʠʣʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʯʴʠ 

ʧʨʠʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʧʨʠʝʤʳ ʦʩʪʘʣʴʥʳʭ ʩʪʠʣʝʡ ð ɻʪʦ ʢʦʛʥʠʪʠʚʥʳʡ ʠ ʩʦʮʠʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʳʡ. 

ʈʝʩʧʦʥʜʝʥʪʘʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʩʚʦʡʩʪʚʝʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʥʘʭʦʜʠʪʴ ʣʦʛʠʯʝʩʢʦʝ 

ʦʙʲʷʩʥʝʥʠʝ ʥʘʨʫʰʝʥʠʷʤ ʟʜʦʨʦʚʴʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʝʥ ʪʘʢʦʡ ʤʝʭʘʥʠʟʤ 

ʟʘʱʠʪʳ, ʢʘʢ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ. ɺʦʣʝʚʘʷ ʩʬʝʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʚʠʪʦʡ, ʪʦʛʜʘ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʨʘʟʚʠʪ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʀʤ ʧʨʠʩʫʱʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʵʤʦʮʠʡ ʠ ʪʝʣʝʩʥʳʭ 

ʦʱʫʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʪʨʫʜʥʦʩʪʠ ʚ ʚʝʨʙʘʣʠʟʘʮʠʠ ʯʫʚʩʪʚ, ʠʭ ʯʨʝʟʤʝʨʥʦʡ ʩʜʝʨʞʘʥʥʦʩʪʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʦʝ ʧʦʜʘʚʣʝʥʠʝ ʵʤʦʮʠʡ, ʪʨʫʜʥʦʩʪʠ ʚ ʠʭ ʨʘʩʧʦʟʥʘʚʘʥʠʠ, ʤʦʛʫʪ ʩʪʘʪʴ 

ʧʨʠʯʠʥʦʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. 
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ʈʝʩʧʦʥʜʝʥʪʳ ʩ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʤ ʩʪʠʣʝʤ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʠʯʠʥʫ ʫʭʫʜʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʙʣʠʟʢʠʤ ʣʶʜʷʤ ʠ 

ʞʠʟʥʠ. ʀʩʩʣʝʜʫʝʤʳʤ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʣʝʛʯʝ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʢ 

ʚʳʟʜʦʨʦʚʣʝʥʠʶ. ʅʝʜʦʚʝʨʯʠʚʦʩʪʴ, ʥʠʟʢʘʷ ʩʘʤʦʦʮʝʥʢʘ ʫʤʝʥʠʡ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʨʫʜʥʳʤʠ 

ʩʦʮʠʘʣʴʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʠ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩʥʠʢ ʃ. ʅ. ʉʦʙʯʠʢ ʙʳʣʘ ʚʳʙʨʘʥ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʦʧʨʦʩʥʠʢʘ ʃ. ʅ. ʉʦʙʯʠʢ (ʀʊʆ), ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʈʠʩʫʥʦʢ 3). 

ɺ ʭʦʜʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʦʚʳʰʝʥʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʪʘʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢ ʪʨʝʚʦʞʥʦʩʪʴ, ʠʥʪʨʦʚʝʨʩʠʷ, ʣʘʙʠʣʴʥʦʩʪʴ ʠ ʩʝʥʟʠʪʠʚʥʦʩʪʴ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʉʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

 

ʋ 11 ʠʟ 16 ʠʩʩʣʝʜʫʝʤʳʭ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʰʢʘʣʝ 

ʪʨʝʚʦʞʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʤʥʠʪʝʣʴʥʦʩʪʴ, ʙʦʷʟʣʠʚʦʩʪʴ, ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʥʘʚʷʟʯʠʚʳʤ ʩʪʨʘʭʘʤ ʠ ʧʘʥʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʢʨʫʞʘʶʱʠʤ, ʧʦʚʳʰʝʥʥʘʷ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʧʨʦʙʣʝʤʘʤʠ ʙʣʠʟʢʠʭ ʣʶʜʝʡ ʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʥʝʫʜʘʯʘʤʠ. 

ʉʣʝʜʫʶʱʝʡ ʧʦ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʣʠʯʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʜʠʤ ʰʢʘʣʫ ʩʝʥʟʠʪʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʧʦʚʳʰʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʘʚʪʦʨʠʪʝʪ ʙʦʣʝʝ ʩʠʣʴʥʦʡ ʣʠʯʥʦʩʪʠ ʠ 

ʩʢʣʦʥʥʦʩʪʴʶ ʢ ʨʝʬʣʝʢʩʠʠ. ʇʦ ʰʢʘʣʝ ʩʝʥʟʠʪʠʚʥʦʩʪʠ ʫ 8 ʠʩʩʣʝʜʫʝʤʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʚʳʙʦʨʢʠ ʫʤʝʨʝʥʥʦ ʧʦʚʳʰʝʥʥʳʝ ʘʢʮʝʥʪʫʠʨʦʚʘʥʥʳʝ ʯʝʨʪʳ, ʘ ʫ 1 ð ʠʟʙʳʪʦʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʦ ʰʢʘʣʝ ʣʘʙʠʣʴʥʦʩʪʠ ʫ 8 ʠʟ 16 ʯʝʣʦʚʝʢ ʠʤʝʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʚʳʰʝ ʥʦʨʤʳ, ʯʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʭ ʩʢʣʦʥʥʦʩʪʠ ʢ ʚʳʨʘʞʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʩʪʨʦʝʥʠʷ, 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦʩʣʝʜʥʝʡ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʚ ʩʪʨʫʢʪʫʨʝ ʣʠʯʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʰʠʟʦʬʨʝʥʠʯʝʩʢʦʛʦ 

ʩʧʝʢʪʨʘ  ʷʚʣʷʝʪʩʷ ʰʢʘʣʘ ʠʥʪʨʦʚʝʨʩʠʠ. ʋ 10 ʠʟ 16 ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʰʢʘʣʝ ʠʥʪʨʦʚʝʨʩʠʠ. ɼʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʭʘʨʘʢʪʝʨʥʘ ʦʙʨʘʱʝʥʥʦʩʪʴ ʚʦ 

ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ, ʟʘʩʪʝʥʯʠʚʦʩʪʴ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʙʱʠʪʝʣʴʥʦʩʪʴ.  

ʋ 11 ʠʟ 16 ʠʩʩʣʝʜʫʝʤʳʭ ʚʳʷʚʣʝʥʳ ʠʟʙʳʪʦʯʥʦ ʚʳʨʘʞʝʥʥʳʝ ʧʦʣʷʨʥʳʝ ʩʚʦʡʩʪʚʘ. ʄʦʞʥʦ, 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʶʱʠʝʩʷ ʪʝʥʜʝʥʮʠʠ, ʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʝ ʧʦʣʷʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʩʣʫʞʘʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʘʥʥʦʡ 

ʚʳʙʦʨʢʠ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʦʜʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʧʨʠʟʥʘʢʘ ʜʨʫʛʠʤ, ʬʦʨʤʠʨʫʝʪ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʫʶ ʧʨʝʜʠʩʧʦʟʠʮʠʶ, ʩʦʟʜʘʝʪ ʧʦʯʚʫ ʜʣʷ ʧʝʨʝʭʦʜʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʚ 
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ʩʦʤʘʪʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ɺʳʷʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʠʣʝʡ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʠʝʥʪʘ r ʨʘʥʛʦʚʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʘʥʘ. ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʝʞʜʫ ʩʪʠʣʷʤʠ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʢʦʛʥʠʪʠʚʥʳʤ ʩʪʠʣʝʤ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ ( r=ī0,756, 

ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p<0,5). ɼʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʞʝ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʩʚʦʡʩʪʚʝʥʥʳ ʧʨʠʝʤʳ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ, ʯʪʦ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʝʨʝʞʠʚʘʝʤʳʭ ʩʪʨʝʩʩʦʚʳʭ 

ʩʦʩʪʦʷʥʠʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʣʷʮʠʶ, ʪʘʢ ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʠʣʷ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʠʡ ʩʘʤʦʢʦʥʪʨʦʣʴ 

ʠ ʩʪʨʝʤʣʝʥʠʝ ʩʜʝʨʞʠʚʘʪʴ ʩʚʦʠ ʵʤʦʮʠʠ ʠ ʠʤʧʫʣʴʩʳ, ʪʦʛʜʘ ʢʘʢ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʤʧʫʣʴʩʠʚʥʦʩʪʴʶ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʥʘ ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʝ. 

(ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ʈɽɿʋʃʔʊɸʊʓ ʉʊɸʊʀʉʊʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂʀ ʂʆʈʈɽʃʗʎʀʀ ʉʊʀʃɽʁ 

ʇʉʀʍʆʉʆʄɸʊʀʏɽʉʂʆɻʆ ʇʆɺɽɼɽʅʀʗ ʉ ɺɽɼʋʑʀʄʀ ʊɽʅɼɽʅʎʀʗʄʀ ʃʀʏʅʆʉʊʀ 

 

ʂʦʨʨʝʣʠʨʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʆʙʲʝʤ 

ʚʳʙʦʨʢʠ 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ ʏ. ʉʧʠʨʤʝʥʘ 

ʋʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ 

ʂʦʛʥʠʪʠʚʥʳʡ ʩʪʠʣʴ / ɸʛʨʝʩʩʠʚʥʦʩʪʴ 16 ī0,756 P<0,5 

ʇʦʚʝʜʝʥʯʝʩʢʠʡ ʩʪʠʣʴ / ɸʛʨʝʩʩʠʚʥʦʩʪʴ 16 ī0,665 P<0,5 

ʉʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ ʩʪʠʣʴ / 

ɸʛʨʝʩʩʠʚʥʦʩʪʴ 

16 ī0,532 P<0,5 

ʂʦʛʥʠʪʠʚʥʳʡ ʩʪʠʣʴ / ʅʝʢʦʥʬʦʨʤʥʦʩʪʴ 16 ī0,539 P<0,5 

ʇʦʚʝʜʝʥʯʝʩʢʠʡ ʩʪʠʣʴ / ʅʝʢʦʥʬʦʨʤʥʦʩʪʴ 16 ī0,547 P<0,5 

ʉʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ ʩʪʠʣʴ / 

ʅʝʢʦʥʬʦʨʤʥʦʩʪʴ 

16 ī0,561 P<0,5 

 

ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʩʪʠʣʝʤ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ 

(r=0,665, ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p<0,5). ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ ʭʘʨʘʢʪʝʨʥʳ ʧʨʠʝʤʳ 

ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʩʪʠʣʷ, ʯʪʦ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʯʨʝʟʤʝʨʥʦʡ ʩʜʝʨʞʘʥʥʦʩʪʠ ʚ ʚʳʨʘʞʝʥʠʠ 

ʯʫʚʩʪʚ ʠ ɻ ʤʦʮʠʡ. ɺʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʚʳʷʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʫʤʝʨʝʥʥʘʷ ʩʚʷʟʴ ʩ ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʢʪʠʚʥʫʶ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ, 

ʫʧʨʷʤʩʪʚʦ ʠ ʩʚʦʝʚʦʣʠʝ ʚ ʦʪʩʪʘʠʚʘʥʠʠ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ, ʚʳʨʘʞʝʥʠʝ ʩʚʦʝʡ ʘʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ 

ʤʠʨʫ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʧʦʚʝʜʝʥʯʝʩʢʦʤʫ ʩʪʠʣʶ ʙʫʜʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʜʘʚʣʝʥʠʠ ʘʛʨʝʩʩʠʠ (ʊʘʙʣʠʮʘ). 

ʊʘʢʞʝ ʚʳʨʘʞʝʥʘ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʤ ʩʪʠʣʝʤ  ʠ 

ʘʛʨʝʩʩʠʚʥʦʩʪʴʶ (r=ī0,532, ʧʨʠ  ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p<0,5). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʩʪʠʣʷ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʘʛʨʝʩʩʠʚʥʦʩʪʠ 

ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ. ɸʛʨʝʩʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʥʜʝʥʮʠʠ ʢ ʩʘʤʦʫʪʚʝʨʞʜʝʥʠʶ, ʦʥʘ 

ʧʦʤʦʛʘʝʪ ʚ ʘʢʪʠʚʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʚ ʩʪʨʝʤʣʝʥʠʠ ʦʪʩʪʘʠʚʘʥʠʷ ʩʚʦʠʭ ʠʥʪʝʨʝʩʦʚ. ɼʣʷ 

ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʩʪʠʣʷ ʧʦʚʝʜʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʚʠʜʝʪʴ ʧʨʠʯʠʥʳ ʫʭʫʜʰʝʥʠʷ ʟʜʦʨʦʚʴʷ ʚ 

ʧʨʦʙʣʝʤʘʭ ʚ ʦʪʥʦʰʝʥʠʷʭ ʩ ʦʢʨʫʞʘʶʱʠʤʠ, ʘ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʩʘʤʦʯʫʚʩʪʚʠʷ ʩʪʨʝʤʠʪʴʩʷ ʤʝʥʷʪʴ 

ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʝʙʝ ʠ ʙʣʠʟʢʠʤ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʪʘʢʞʝ ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʜʘʚʣʝʥʠʝ 

ʘʛʨʝʩʩʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ (ʊʘʙʣʠʮʘ). 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʦʙʨʘʪʥʘʷ ʫʤʝʨʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʤʝʥʴʰʝ 0,5 ʤʝʞʜʫ ʢʦʛʥʠʪʠʚʥʳʤ, ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʳʤ ʩʪʠʣʝʤ ʠ ʪʘʢʠʤ ʪʠʧʦʣʦʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʦʤ, ʢʘʢ ʥʝʢʦʥʬʦʨʤʥʦʩʪʴ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʚʳʨʘʞʝʥʥʦʩʪʠ  ʜʘʥʥʳʭ ʩʪʠʣʝʡ ʧʦʚʝʜʝʥʠʷ, ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴʩʷ 

ʧʦʢʘʟʘʪʝʣʴ ʥʝʢʦʥʬʦʨʤʥʦʩʪʠ. ʂʦʥʬʦʨʤʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʯʨʝʟʤʝʨʥʦʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʬʦʨʤʳ ʧʦʚʝʜʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʭʘʨʘʢʪʝʨʥʦ 

ʩʜʝʨʞʠʚʘʥʠʝ ʵʤʦʮʠʡ, ʯʫʚʩʪʚ, ʥʝʜʦʚʝʨʯʠʚʦʩʪʴ ʠ ʥʠʟʢʘʷ ʩʘʤʦʦʮʝʥʢʘ ʫʤʝʥʠʷ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 

ʪʨʫʜʥʳʤʠ ʞʠʟʥʝʥʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʪʦʛʜʘ ʧʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʬʦʨʤʥʦʩʪʠ ʙʫʜʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʥʳ ʜʚʘ ʩʪʠʣʷ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ï ʢʦʛʥʠʪʠʚʥʳʡ  ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʩʩʣʝʜʫʝʤʳʤ ʩʚʦʡʩʪʚʝʥʥʦ ʜʘʚʘʪʴ ʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʚʦʠʤ ʯʫʚʩʪʚʘʤ ʠʣʠ ʞʝ ʠʩʢʘʪʴ 

ʧʨʠʯʠʥʫ ʫʭʫʜʰʝʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ ʚ ʥʝʧʨʘʚʠʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʢ ʙʣʠʟʢʠʤ ʠ ʢ ʤʠʨʫ. 

ɺʩʣʝʜʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʪʠʣʝʡ ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʥʳ ʪʨʫʜʥʦʩʪʠ ʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʵʤʦʮʠʡ ʠ ʯʫʚʩʪʚ, ʘ ʪʘʢʞʝ ʥʝʜʦʚʝʨʯʠʚʦʩʪʴ ʠ ʥʝʛʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʫʤʝʥʠʡ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʨʫʜʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ. ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʳʭ 

ʙʫʜʝʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʠʥʪʨʦʚʝʨʩʠʠ, ʩʝʥʟʠʪʠʚʥʦʩʪʠ, ʣʘʙʠʣʴʥʦʩʪʠ ʠ ʪʨʝʚʦʞʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʤʠʨʝ ʧʦ 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʤʦʟʛʦʚʳʤ ʠʥʩʫʣʴʪʦʤ. ɺ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʠʚʦʜʷʪʩʷ 

ʜʘʥʥʳʝ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʦ ʘʥʘʣʠʟʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʤʦʟʛʦʚʳʭ ʠʥʩʫʣʴʪʦʚ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʤ 

ʤʝʨʘʤ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʮʝʣʝʡ ʨʝʘʙʠʣʠʪʘʮʠʠ.  ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʫ ʣʠʮ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʆʅʄʂ 

ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 3 ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʵʢʩʧʝʨʪʥʳʭ ʢʦʤʠʩʩʠʡ (ʄʉʕʂ) 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ 27 ʢʦʤʠʩʩʠʡ. ɸʚʪʦʨʳ ʧʨʠʚʦʜʷʪ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ 2018ï2019 ʛʦʜʳ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 328 ʣʠʮ ʩ 

ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʥʘ ʧʨʝʜʤʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʚ 

ʫʢʘʟʘʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʢʘʢ ʙʘʟʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʠʥʠʢʦ-ʵʢʩʧʝʨʪʥʦ-

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ. ʅʝʩʤʦʪʨʷ, ʥʘ ʥʘʣʠʯʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʣʠʥʠʯʝʩʢʠʭ 

ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʚʝʜʝʥʠʶ ʠʥʩʫʣʴʪʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʚ ʠʟʫʯʝʥʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʥʝʪ ʩʣʝʜʦʚ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʙʠʣʠʪʘʮʠʠ ʣʠʮ ʩ 

ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʤʦʟʛʦʚʳʭ ʠʥʩʫʣʴʪʦʚ.  ɸʚʪʦʨʳ ʨʝʢʦʤʝʥʜʫʶʪ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʦʛʦ ʙʘʨʴʝʨʘ, ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʧʫʩʢʦʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʩʪʘʪʴ ʚʥʝʜʨʝʥʠʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ ʚ ʩʬʝʨʫ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

 

Abstract. The Kyrgyz Republic holds one of the first positions in the world in terms of 

mortality and morbidity of brain stroke. Open sources provide data from the Kyrgyz Republic on 

the analysis of morbidity and mortality, and medication treatment of patients with various forms of 

brain stroke, but there are almost no studies on primary disablement and subsequent rehabilitation 

measures, which are based on setting a rehabilitation diagnosis and defining the goals of 

rehabilitation.  The purpose of this study is to analyze problems in making a rehabilitation diagnosis 
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for persons with disabilities with the consequences of brain stroke, based on the examination of 

the records of 3 medical and social expert commissions (MSEC) of the Kyrgyz Republic, out of 

27 existing commissions. The authors present the results of a 2018ï2019 study of the medical and 

rehabilitation documents of 328 persons with primary disablement in order to determine the 

rehabilitation diagnosis in these documents as a basic tool for the formation of a clinical 

rehabilitation route. Despite the availability of regulatory documents, clinical guidelines on the 

management of stroke patients, there is no evidence of a rehabilitation diagnosis in the documents 

reviewed, which affects the effectiveness of rehabilitation of persons with disabilities with the 

consequences of brain strokes.  The authors recommend a set of measures to eliminate the barrier 

revealed and to develop rehabilitation services. Such rehabilitation services could be triggered by 

introducing the International Classification of Functioning, Disability and Health into the field of 

rehabilitation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʜʠʘʛʥʦʟ, ʠʥʩʫʣʴʪ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, 

ʧʝʨʚʠʯʥʘʷ ʠʥʚʘʣʠʜʥʦʩʪʴ. 

 

Keywords: rehabilitation diagnosis, stroke, medical and social expertise, primary disablement.  

 

ɺʚʝʜʝʥʠʝ 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ), ʂʠʨʛʠʟʩʢʘʷ 

ʈʝʩʧʫʙʣʠʢʘ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ɽʚʨʦʘʟʠʘʪʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʤʦʟʛʦʚʦʛʦ ʠʥʩʫʣʴʪʘ, ʩʦʩʪʘʚʠʚʰʝʤʫ 60,67 ʩʣʫʯʘʝʚ ʥʘ 100 000 

ʯʝʣʦʚʝʢ [1ï2].  

ʇʦ ʜʘʥʥʳʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʠ 

ʄʠʥʠʩʪʝʨʩʪʚʝ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʦʩʪʘʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʤʦʟʛʦʚʦʛʦ 

ʠʥʩʫʣʴʪʘ: 2018 ʛ. ð 908 ʯʝʣʦʚʝʢ, ʚ 2019 ʛ. ð 874 ʯʝʣʦʚʝʢ ʧʨʠʟʥʘʥʳ ʧʦ ʩʪʨʘʥʝ ʣʠʮʘʤʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʪʝʨʤʠʥ çʣʠʮʦ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷè, ʃʆɺɿ).  

ɺ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʘʭ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʚ 

ʦʩʥʦʚʥʦʤ, ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠʣʠ ʩʤʝʨʪʥʦʩʪʠ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʘʥʥʳʝ ʧʦ 

ʫʨʦʚʥʶ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʦʪ ʆʅʄʂ ʩʨʝʜʠ ʣʠʮ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʠʭ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠʣʠ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʣʝʯʝʥʠʷ [3ï5]. 

ʆʩʪʨʦ ʚʦʟʥʠʢʘʶʱʠʡ ʜʝʬʠʮʠʪ ʤʦʟʛʦʚʳʭ ʬʫʥʢʮʠʡ ʚʳʟʳʚʘʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʡ ʨʝʯʝʚʳʭ, ʜʚʠʛʘʪʝʣʴʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʯʪʦ 

ʫʭʫʜʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʤʝʪʦʜʳ ʠʥʪʝʥʩʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʩʣʝ ʠʥʩʫʣʴʪʘ ʩʧʦʩʦʙʥʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢ ʧʦʚʪʦʨʥʦʛʦ ʧʨʠʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʚʳʟʚʘʥʥʳʭ ʠʥʩʫʣʴʪʦʤ ʥʘʨʫʰʝʥʠʡ [6ï7]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʧʦʣʥʦʮʝʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʪʨʘʯʝʥʥʳʭ ʬʫʥʢʮʠʡ, 

ʤʠʥʠʤʠʟʘʮʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ   ʚʦʟʤʦʞʥʘ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʥʘ 

ʙʦʣʝʝ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʤʘʨʰʨʫʪʠʟʘʮʠʝʡ ʧʘʮʠʝʥʪʘ [6, 8]. 

ʈʘʪʠʬʠʢʘʮʠʷ ʂʦʥʚʝʥʮʠʠ ʦ ʧʨʘʚʘʭ ʠʥʚʘʣʠʜʦʚ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʚ 2019 ʛ. ʧʦʟʚʦʣʠʣʘ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʫʩʠʣʠʷ ʩʪʨʘʥʳ ʚ ʚʦʧʨʦʩʘʭ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʘʙʠʣʠʪʘʮʠʠ, ʚʥʝʜʨʝʥʠʷ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 124 

 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʦʮʝʥʢʝ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʮʝʥʢʠ ʥʫʞʜ ʠ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʠʥʜʠʚʠʜʘ. 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʈ ʚ 2017 ʛ. ʫʪʚʝʨʞʜʝʥʳ (ʠ ʝʱʝ ʥʝ ʧʝʨʝʩʤʦʪʨʝʥʳ) 

ʢʣʠʥʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ʤʦʟʛʦʚʳʤ ʠʥʩʫʣʴʪʦʤ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʠ 

ʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʘʭ, ʚ ʢʦʪʦʨʳʝ ʚʢʣʶʯʝʥʳ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ð ʨʘʥʥʝʝ 

ʥʘʯʘʣʦ, ʰʢʘʣʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʙʨʠʛʘʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ [1ï2].  

ʀʟʫʯʝʥʠʝ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʫʨʦʚʥʷ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦʩʪʘʥʦʚʢʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʫ ʃʆɺɿ ʧʦʩʣʝ ʤʦʟʛʦʚʳʭ ʠʥʩʫʣʴʪʦʚ 

ʦʧʨʝʜʝʣʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʫ ʃʆɺɿ ʩ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʆʅʄʂ ʥʘ ʧʨʠʤʝʨʝ ʜʘʥʥʳʭ ʥʝʢʦʪʦʨʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʵʢʩʧʝʨʪʥʳʭ 

ʢʦʤʠʩʩʠʡ (ʄʉʕʂ) ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʤʝʨ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʠʣʠ 

ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʨʠʩʢʦʚ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʪʨʝʭ ʄʉʕʂ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ð ʄʉʕʂ ˉ1 ʛ. ɹʠʰʢʝʢ, 

ʊʦʢʤʦʢʩʢʘʷ ʤʝʞʨʘʡʦʥʥʘʷ ʄʉʕʂ, ʆʰʩʢʘʷ ʛʦʨʦʜʩʢʘʷ  ʄʉʕʂ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʬʦʨʤ (ʬʦʨʤʘ ˉ7, ʠʥʚʘʣʠʜʥʦʩʪʴ). ʋʢʘʟʘʥʥʳʝ ʄʉʕʂ ʦʪʦʙʨʘʥʳ ʠʟ 27 ʜʝʡʩʪʚʫʶʱʠʭ, ʩ ʫʯʝʪʦʤ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʛʦʨʦʜïʩʝʣʦ), ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ (ʶʞʥʳʝ ð ʩʝʚʝʨʥʳʝ 

ʦʙʣʘʩʪʠ ʩʪʨʘʥʳ), ʪ. ʝ. ʫʯʪʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʆʭʚʘʯʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 328 ʃʆɺɿ, ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʝ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʟʘ 2018ï

2019 ʛʛ. ʧʦ ʰʠʬʨʫ I 60-69 ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʝʟʥʝʡ ʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩʦ 

ʟʜʦʨʦʚʴʝʤ 10 ʧʝʨʝʩʤʦʪʨʘ (ʄʂɹ ʍ).  

ʀʟʫʯʝʥʳ ʠʭ ʤʝʜʠʮʠʥʩʢʠʝ ʜʦʢʫʤʝʥʪʳ (ʚʳʧʠʩʢʠ ʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʝʡ, ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ 

ʥʘʙʣʶʜʝʥʠʷ), ʘ ʪʘʢʞʝ 328 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ (ʀʇʈ), ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ, ʜʦʢʫʤʝʥʪʘʣʴʥʳʡ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤ Microsoft Office. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʄʉʕʂ ˉ1 ʛ. ɹʠʰʢʝʢ, ʊʦʢʤʦʢʩʢʘʷ ʤʝʞʨʘʡʦʥʥʘʷ ʄʉʕʂ, 

ʆʰʩʢʘʷ ʛʦʨʦʜʩʢʘʷ ʄʉʕʂ.  

ʅʦʨʤʘʪʠʚʥʦ, ʮʝʣʴʶ ʄʉʕʂ ʷʚʣʷʝʪʩʷ çʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʛʨʘʞʜʘʥ ʥʘ ʥʘʣʠʯʠʝ ʩʪʝʧʝʥʠ ʥʘʨʫʰʝʥʠʡ ʢʘʪʝʛʦʨʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʚ ʤʝʨʘʭ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ. ɿʘʜʘʯʘʤʠ ʄʉʕʂ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ: ʜʦʩʪʫʧʥʦʩʪʠ 

ʫʩʣʫʛ, ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʠʥʚʘʣʠʜʥʦʩʪʠè, ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ  ʢʣʶʯʝʚʳʤʠ ʬʫʥʢʮʠʷʤʠ:  

- ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʚʨʝʤʝʥʥʦʡ ʠ ʩʪʦʡʢʦʡ ʫʪʨʘʪʳ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʛʨʘʞʜʘʥ; 

- ʨʘʟʨʘʙʦʪʢʘ ʀʇʈ ʃʆɺɿ ʠ  ʦʧʨʝʜʝʣʝʥʠʝ ʥʫʞʜʘʝʤʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʜʘʭ ʧʦʤʦʱʠ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ;  

- ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʧʨʠʯʠʥʳ ʠʥʚʘʣʠʜʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 

[9ï10]. 

ʆʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʷʚʣʷʝʪʩʷ  ʦʮʝʥʢʘ ʦʛʨʘʥʠʯʝʥʠʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʨʦʚʥʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʦʮʠʘʣʴʥʦʡ 
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ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʪʥʘʷ/ʦʮʝʥʦʯʥʘʷ ʬʫʥʢʮʠʷ ʄʉʕʂ ʟʘʢʣʶʯʘʝʪʩʷ ʚ (ʘ) 

ʦʮʝʥʢʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʠ (ʙ) ʦʮʝʥʢʘ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʚʰʠʭ  ʙʦʣʝʟʥʠ ʠ ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ [7]. ʊʘʢʘʷ ʦʮʝʥʦʯʥʘʷ ʬʫʥʢʮʠʷ 

ʄʉʕʂ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʜʘʥʥʳʭ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʩʤʦʪʨʘ ʠ ʘʥʘʣʠʟʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ (ʚʳʧʠʩʢʠ ʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʝʡ ʩʪʘʮʠʦʥʘʨʦʚ, ʟʘʢʣʶʯʝʥʠʡ ʢʣʠʥʠʢʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʨ.). 

ʆʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʝ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʟʘʚʝʨʰʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʀʇʈ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʚʦʠ 

ʵʪʘʧʳ: ʵʢʩʧʝʨʪʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʦʮʝʥʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʛʥʦʟʘ; ʧʨʦʚʝʜʝʥʠʝ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʩ ʃʆɺɿ ʜʣʷ ʨʘʟʲʷʩʥʝʥʠʷ ʮʝʣʝʡ, 

ʟʘʜʘʯ, ʠ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʀʇʈ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʯʥʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʫʩʣʫʛ, ʊʉʈ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʥʦʡ ʪʦʯʢʦʡ ʀʇʈ ʩʪʘʥʦʚʠʪʩʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʜʠʘʛʥʦʟ, 

ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤʝʪʴ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʠʦʨʠʪʝʪʳ ʣʠʮʘ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʠ ʜʦʩʪʠʛʘʪʴ  ʢʨʘʪʢʦ-, ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʮʝʣʠ ʚ 

ʨʝʘʙʠʣʠʪʘʮʠʠ [11]. 

ɿʘ 2018ï2019 ʛʛ. ʧʦ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚʩʝʛʦ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʳ ʃʆɺɿ ʧʦ ʧʨʠʯʠʥʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʆʅʄʂ 1782 ʯʝʣʦʚʝʢ (ʚ 2018 ʛ. ð 908 ʯʝʣ., ʚ 2019 ʛ. ð 874 ʯʝʣ.), ʚ ʪʦʤ ʯʠʩʣʝ 

ʞʝʥʱʠʥ 597 (33,5%).  

ʃʆɺɿ 1 ʛʨʫʧʧʳ ð 597 ʯʝʣ ( 2018 ʛ. ð 301 ʯʝʣ., 2019 ʛ. ð 296), ʃʆɺɿ 2 ʛʨʫʧʧʳ ð 1129 

ʯʝʣ. (2018 ʛ. ð 569 ʯʝʣ., 2019 ʛ. ð 560 ʯʝʣ.).  

ʃʆɺɿ 3 ʛʨʫʧʧʳ ð 256 ʯʝʣʦʚʝʢ (2018 ʛ. ð 151 ʯʝʣ., 2019 ʛ. ð 105 ʯʝʣ.).  

ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʙʦʣʴʰʝ ʚʩʝʛʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʃʆɺɿ 2 ʛʨʫʧʧʳ ð ʦʢʦʣʦ 

63%, ʤʝʥʴʰʝ ʚʩʝʛʦ ʃʆɺɿ 3 ʛʨʫʧʧʳ ð 14%,  ʃʆɺɿ 1 ʛʨʫʧʧʳ ð 23%.  

ʋʨʦʚʝʥʴ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʩʨʝʜʠ ʣʠʮ ʩʪʘʨʰʝ 18 ʣʝʪ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʘ 

10 000 ʯʝʣʦʚʝʢ, ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʆʅʄʂ ʩʦʩʪʘʚʠʣ ʚ 2018 ʛ ð 2,27 (ʥʘ ʥʘʩʝʣʝʥʠʝ ʩʪʘʨʰʝ 

18 ʣʝʪ 4 008 089 ʯʝʣ), ʚ 2019 ʛ. ð 2,18 (ʥʘ ʥʘʩʝʣʝʥʠʝ ʩʪʘʨʰʝ 18 ʣʝʪ 4 017 635 ʯʝʣ.). 

ʆʭʚʘʯʝʥʦ  ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 328 ʯʝʣ. ʧʝʨʚʠʯʥʦ  ʧʨʠʟʥʘʥʥʳʭ ʃʆɺɿ ʧʦ ʰʠʬʨʫ 

ʄʂɹ 10 I 60ï69 ʚ ʪʨʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʄʉʕʂ ʟʘ 2018ï2019 ʛʛ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʭ ʣʠʮ, ʵʪʦ ʤʫʞʯʠʥʳ: ʚ 2018 ʛ. ð 113 ʯʝʣ., 71,1%, ʞʝʥʱʠʥ 46, 

28,9%, ʚ 2019 ʛ. ð 104 ʤʫʞʯʠʥ, 61,5%, ʞʝʥʱʠʥ ð 65, 38,4%.  

ɺʩʝ ʃʆɺɿ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 52,6 ʣʝʪ, ʤʠʥʠʤʘʣʴʥʳʡ 

ʚʦʟʨʘʩʪ  ð 24 ʛʦʜʘ, ʤʘʢʩʠʤʘʣʴʥʳʡ ð 62 ʛʦʜʘ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʛʨʫʧʧʘʤ ʠʥʚʘʣʠʜʥʦʩʪʠ ʩʦʩʪʘʚʠʣʦ ʚ 2018 ʛ.: ʃʆɺɿ 1 ʛʨʫʧʧʳ ð  36 

ʯʝʣ., 22,6%, ʃʆɺɿ 2 ʛʨʫʧʧʳ ð 87 ʯʝʣ., 54,8%, ʃʆɺɿ 3 ʛʨʫʧʧʳ ð 36 ʯʝʣ., 22,6%, ʚ 2019 ʛ.: 

ʃʆɺɿ 1 ʛʨʫʧʧʳ ð 46 ʯʝʣ, 27,2%, ʃʆɺɿ 2 ʛʨʫʧʧʳ ð 90 ʯʝʣ, 53,2%, ʃʆɺɿ 3 ʛʨʫʧʧʳ ð 33 ʯʝʣ. 

19,6%.  

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʢʣʠʥʠʢʦ-ʵʢʩʧʝʨʪʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʜʣʷ ʃʆɺɿ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʩʦʙʝʥʥʦ  ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: ʠʟʫʯʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʜʦʢʫʤʝʥʪʳ 328 ʃʆɺɿ ʥʝ ʠʤʝʶʪ 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʭ ʦʮʝʥʦʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʧʘʮʠʝʥʪʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʧʦʩʪʛʦʩʧʠʪʘʣʴʥʦʡ  ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʬʦʨʤʫʣʠʨʦʚʢʘʤʠ: çʢ ʣʝʯʘʱʝʤʫ ʚʨʘʯʫè, çʢ 

ʩʝʤʝʡʥʦʤ ʚʨʘʯʫè, çʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʠʩʧʘʥʩʝʨʥʦʝ ʥʘʙʣʶʜʝʥʠʝè. 

ʇʦ ʜʘʥʥʳʤ ʨʦʩʩʠʡʩʢʠʭ ʘʚʪʦʨʦʚ, ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʜʠʘʛʥʦʟ ʩʪʘʥʦʚʠʪʩʷ ʰʠʨʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʝʪ ʣʠʯʥʦʩʪʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʥʜʠʚʠʜʘ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪʩʷ ʚ ʢʨʘʪʢʦ-, ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʮʝʣʷʭ ʠ ʵʪʘʧʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

[6, 8]. ɺ ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ 2017 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʈ ʢʣʠʥʠʯʝʩʢʠʭ 

ʨʫʢʦʚʦʜʩʪʚʘʭ ʧʦ ʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ʦʩʪʨʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ  ʥʘ 
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ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʠ ʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʘʭ ʠʤʝʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ: 

ʨʘʥʥʝʝ ʥʘʯʘʣʦ, ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʙʨʠʛʘʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʘʢʦ, ʥʘ ʧʨʘʢʪʠʢʝ, ʚ 

ʠʟʫʯʝʥʥʳʭ ʚʳʧʠʩʢʘʭ ʠʟ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʘʨʪ ʥʝʪ ʫʢʘʟʘʥʠʡ ʥʘ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʜʠʘʛʥʦʟ, 

ʜʠʥʘʤʠʢʠ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʟʘ ʧʝʨʠʦʜ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ, 

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ ʢʦʤʘʥʜʳ ʚ ʦʪʜʝʣʝʥʠʷʭ ʘʥʛʠʦʥʝʚʨʦʣʦʛʠʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʟʘ ʩʯʝʪ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʦ ʤʘʩʩʘʞʫ, ʃʌʂ ʠ ʣʦʛʦʧʝʜʦʚ. 

 

ʊʘʙʣʠʮʘ 1. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʇʆ ʄʉʕʂ ʇɽʈɺʀʏʅʆ ʇʈʀɿʅɸʅʅʓʍ ʃʀʎ  

ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɿɼʆʈʆɺʔʗ ʇʆ ʄʂɹ ʍ ʇɽʈɽʉʄʆʊʈɸ  

(ʰʠʬʨ I 60ï69) ʟʘ 2018ï2019 ʛʛ. 

 

ʄʉʕʂ 2018 2019 ʀʪʦʛʦ 

ʚʩʝʛʦ ʞʝʥ ʚʩʝʛʦ ʞʝʥ ʚʩʝʛʦ ʞʝʥ 

ʄʉʕʂ ˉ1 ʛ. ɹʠʰʢʝʢ 85 20 74 32 159 52 

ʊʦʢʤʦʢʩʢʘʷ 38 13 66 25 104 38 

ʆʰʩʢʘʷ ʛʦʨʦʜʩʢʘʷ 36 13 29 8 65 21 

ʠʪʦʛʦ 159 46 (28,9%) 169 65 (38,4%) 328 111 

(33,8%) 

ʂʈ 908 301 874 296 1782 597 

 

ʊʘʙʣʠʮʘ 2. 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʇʆ ɻʈʋʇʇɸʄ ʀʅɺɸʃʀɼʅʆʉʊʀ ʇɽʈɺʀʏʅʆ ʇʈʀɿʅɸʅʅʓʍ ʃʀʎ ʉ 

ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɿɼʆʈʆɺʔʗ ʇʆ ʄʂɹ ʍ ʇɽʈɽʉʄʆʊʈɸ  

(ʰʠʬʨ I 60ï69) ʟʘ 2018ï2019 ʛʛ., % 

 

ʄʉʕʂ 2018  2019  

1 ʛʨ. 2 ʛʨ. 3 ʛʨ. 1 ʛʨ. 2 ʛʨ. 3 ʛʨ. 

ʄʉʕʂ ˉ1 ʛ. ɹʠʰʢʝʢ 24ï28,2 47ï55,3 14ï16,5 25ï33,8 41ï55,4 8ï10,8 

ʊʦʢʤʦʢʩʢʘʷ 11ï28,9 18ï47,4 9ï23,7 16ï24,2 34ï51,6 16ï24,2 

ʆʰʩʢʘʷ ʛʦʨʦʜʩʢʘʷ 1ï2,7 22ï61,1 13ï36,2 5ï17,2 15ï51,7 9ï31,1 

 

ɺʩʝʤ ʃʆɺɿ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʳʜʘʥʘ ʥʘ ʨʫʢʠ ʀʇʈ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ 

ʧʦ ʄʂɹ ʍ ʠ ʢʣʠʥʠʢʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʨʘʩʰʠʬʨʦʚʢʘ ʩʦʩʪʦʷʥʠʷ ʃʆɺɿ, ʪʘʢʞʝ ʚʢʣʶʯʝʥʳ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʝʜʠʮʠʥʩʢʦʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʨʫʜʦʚʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʋʢʘʟʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠʤʝʶʪ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʜʘʪʫ ʠʩʧʦʣʥʝʥʠʷ, ʚ ʩʣʫʯʘʝ 

ʥʝʠʩʧʦʣʥʝʥʠʷ ʧʫʥʢʪʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʤʝʝʪʩʷ ʛʨʘʬʘ çʧʨʠʯʠʥʘ ʥʝʠʩʧʦʣʥʝʥʠʷè [11].  ɺ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʟʫʯʝʥʳ 328 ʀʇʈ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʮʝʜʫʨʳ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʜʠʘʛʥʦʟ, ʥʝʪ ʫʢʘʟʘʥʠʷ 

ʥʘ ʮʝʣʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʣʦʛʠʯʝʩʢʠʤ ʟʘʚʝʨʰʝʥʠʝʤ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʪʫʩʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 

ʇʨʦʛʨʘʤʤʳ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ  ʠʟʫʯʝʥʥʳʭ ʀʇʈ, ʩʪʘʥʜʘʨʪʥʳ ʠ  ʬʦʨʤʘʣʴʥʳ ʚ 

ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ: ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ, ʢʠʥʝʟʠʦʪʝʨʘʧʠʷ, ʧʩʠʭʦʪʝʨʘʧʠʷ, 

ʃʌʂ (ʣʝʯʝʙʥʘʷ ʬʠʟʢʫʣʴʪʫʨʘ), ʤʘʩʩʘʞ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ, ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʄʉʕʂ ʂʳʨʛʳʟʩʪʘʥʘ ʥʝʪ ʜʦʣʞʥʦʩʪʝʡ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʃʆɺɿ ʟʘʚʠʩʠʪ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʪ ʣʠʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʳʩʪʨʦʡ  ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʘʤʦʛʦ ʃʆɺɿ ʠ ʝʛʦ ʩʝʤʴʠ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʢʪʠʢʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʚʣʠʷʝʪ 

ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʫʩʠʣʝʥʠʷ ʩʠʩʪʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʄʉʕʂ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʜʨʝʥʠʷ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʨʛʘʥʠʯʝʥʠʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ (ʄʂʌ) [12].  

ʄʂʌ ʧʦʟʚʦʣʷʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦ ʦʮʝʥʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʦʡʢʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʚ ʦʙʳʯʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʝʛʦ ʣʠʯʥʦʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʠʥʪʝʨʚʝʥʮʠʡ ʠ 

ʥʫʞʜ ʜʣʷ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ [7].  

ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʜʚʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʟʘʜʘʯʠ: ʧʦʣʫʯʠʪʴ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ  ʦʮʝʥʢʠ  

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʝʜʝʥʠʷ 

ʙʦʣʴʥʳʭ ʩ ʤʦʟʛʦʚʳʤ ʠʥʩʫʣʴʪʦʤ, ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʝʤ ʮʝʣʝʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʠʩʭʦʜʷ ʠʟ 

ʪʝʢʫʱʝʛʦ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠʥʜʠʚʠʜʘ. ʕʪʠ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ 

ʜʣʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʜʣʷ ʩʣʫʞʙʳ ʄʉʕʂ. ɼʣʷ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ: 

ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʩʤʦʪʨ ʢʣʠʥʠʯʝʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʚʝʜʝʥʠʶ ʠʥʩʫʣʴʪʥʳʭ ʙʦʣʴʥʳʭ ʩ ʫʩʠʣʝʥʠʝʤ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ ʚ ʧʨʘʢʪʠʢʫ ʚʨʘʯʝʡ-

ʢʣʠʥʠʮʠʩʪʦʚ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʘʢ çʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʜʠʘʛʥʦʟè. ɸ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ 

ʧʦʩʪʛʦʩʧʠʪʘʣʴʥʦʛʦ, ʪ. ʝ. ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚʝʜʝʥʠʷ ʠʥʩʫʣʴʪʥʳʭ ʙʦʣʴʥʳʭ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠʤʝʥʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʨʫʢʦʚʦʜʩʪʚ ʚʨʘʯʘʤʠ-ʧʨʘʢʪʠʢʘʤʠ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ ʘʤʙʫʣʘʪʦʨʥʦʤ ʵʪʘʧʝ, ʩ 

ʚʚʝʜʝʥʠʝʤ ʚ ʥʦʤʝʥʢʣʘʪʫʨʫ ʜʦʣʞʥʦʩʪʝʡ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʧʨʦʬʠʣʷ (ʚʨʘʯ ð 

ʨʝʘʙʠʣʠʪʦʣʦʛ, ʵʨʛʦʪʝʨʘʧʝʚʪ). ɼʣʷ  ʩʣʫʞʙʳ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʝʦʙʭʦʜʠʤ 

ʧʝʨʝʩʤʦʪʨ  ʧʦʨʷʜʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʇʈ ʩ ʚʚʝʜʝʥʠʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʀʇʈ, ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʡ ʚʘʞʥʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʃʆɺɿ, ʧʦʩʪʘʥʦʚʢʘ 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʦʛʦ ʜʠʘʛʥʦʟʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʨʘʪʢʦ-, ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʮʝʣʝʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʙʠʦʤʘʨʢʝʨʳ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʛʨʘʶʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʜʠʘʛʥʦʟʘ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʛʥʦʟʘ ʧʘʮʠʝʥʪʦʚ ʠ ʢʦʨʨʝʢʮʠʠ 

ʪʝʨʘʧʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʠʩʢ ʥʦʚʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʠʭ ʢʣʠʥʠʢʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʢʣʠʥʠʢʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʥʦʚʳʭ ʙʠʦʤʘʨʢʝʨʦʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʠʦʤʘʨʢʝʨʦʚ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʩʧʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʤʠʦʢʘʨʜʠʘʣʴʥʦʡ ʪʢʘʥʠ ʥʦʚʳʝ 

ʤʘʨʢʝʨʳ (ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʩʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ). ʊʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʥʦʚʳʝ ʥʝʤʠʦʢʘʨʜʠʘʣʴʥʳʝ ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ.  

 

Abstract. Laboratory biomarkers of cardiovascular diseases play a crucial role in confirming 

the diagnosis, establishing the prognosis of patients, and correcting therapy. Therefore, the search 

for new cardiovascular diseases biomarkers, as well as the study and clarification of their clinical 

and diagnostic value, is an important task of modern healthcare. This article discusses the clinical 

and diagnostic value of new cardiovascular diseases biomarkers. The classification of 

cardiovascular diseases biomarkers is given. In a comparative aspect, new markers specific to 

myocardial tissue (highly sensitive cardiac troponins) are considered. Some new non-myocardial 

tissue-specific markers, in particular myeloperoxidase, are also discussed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʥʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʙʠʦʤʘʨʢʝʨʳ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ, ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʩʝʨʜʝʯʥʳʝ 

ʪʨʦʧʦʥʠʥʳ, ʦʩʪʨʳʡ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ. 

 

Keywords: clinical laboratory diagnostics, biomarkers, cardiovascular diseases, cardiac 

troponins, highly sensitive cardiac troponins, acute myocardial infarction, myeloperoxidase. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ 2 ʜʝʩʷʪʠʣʝʪʠʷ ʙʠʦʤʘʨʢʝʨʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʤʦʛʘʷ ʫʣʫʯʰʠʪʴ ʧʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ [1ï4]. ʅʘʧʨʠʤʝʨ, ʙʠʦʤʘʨʢʝʨʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʩʫʙʢʣʠʥʠʯʝʩʢʠʭ 
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ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʩʢʨʠʥʠʥʛ ʧʨʦʩʪʘʪʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʛʝʥʦʚ ʥʘ ʨʘʢ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ 

ʞʝʣʝʟʳ [5]), ʜʠʘʛʥʦʩʪʠʢʫ ʦʩʪʨʳʭ ʠʣʠ ʭʨʦʥʠʯʝʩʢʠʭ ʩʠʥʜʨʦʤʦʚ (ʥʘʧʨʠʤʝʨ, ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʡ 

ʧʝʧʪʠʜ ɺ-ʪʠʧʘ ʧʨʠ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [6ï7]), ʩʪʨʘʪʠʬʠʢʘʮʠʶ 

ʨʠʩʢʘ (ʥʘʧʨʠʤʝʨ, ʩʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ ʧʨʠ ʦʩʪʨʦʤ ʢʦʨʦʥʘʨʥʦʤ ʩʠʥʜʨʦʤʝ [8]) ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʪʝʨʘʧʠʠ (ʥʘʧʨʠʤʝʨ, ʛʣʠʢʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ ɸ1ʉ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ 

[9]). ʇʦʤʠʤʦ ʦʥʢʦʣʦʛʠʠ, ʦʙʣʘʩʪʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʤʝʜʠʮʠʥʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʫʯʘʶʪʩʷ ʠ 

ʦʮʝʥʠʚʘʶʪʩʷ ʥʦʚʳʝ ʙʠʦʤʘʨʢʝʨʳ. ʆʜʥʘʢʦ, ʪʦʣʴʢʦ ʤʝʥʴʰʠʥʩʪʚʦ ʤʘʨʢʝʨʦʚ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʣʝʯʝʥʠʝ 

ʧʘʮʠʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʪʳʨʝ ʤʘʨʢʝʨʘ (ʧʦʤʠʤʦ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʪʘʢʠʭ 

ʢʘʢ ʣʠʧʠʜʳ ʠ ʛʣʶʢʦʟʘ) ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʝʟʥʦʩʪʠ, ʯʪʦʙʳ 

ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤʠ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [10ï11]: 

(1) ʩʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ I ʠ ʊð ʪʝʢʫʱʠʡ ʩʪʘʥʜʘʨʪʥʳʡ ʙʠʦʤʘʨʢʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʛʦ ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ (ʆʀʄ) [1, 12ï15] ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʳʤʠ ʢʦʨʦʥʘʨʥʳʤʠ ʩʠʥʜʨʦʤʘʤʠ (ʆʂʉ) [8]; (2) ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʝ ʧʝʧʪʠʜʳ 

B-ʪʠʧʘ (BNP ʠ NT-proBNP) ð ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʤʦʛʘʶʪ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʭʨʦʥʠʯʝʩʢʦʡ 

ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʦʩʪʨʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ [16], ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ [17] ʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʪʘʨʛʝʪʠʨʦʚʘʥʠʠ ʪʝʨʘʧʠʠ [18]; (3) ʉ-

ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ (ʉʈɹ) ð ʙʠʦʤʘʨʢʝʨ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ 

ʨʠʩʢʦʤ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [19], ʢʦʪʦʨʳʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚ ʥʝʜʘʚʥʝʤ ʢʨʫʧʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʚʳʷʚʣʝʥʠʠ ʷʚʥʦ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʟʚʣʝʯʴ 

ʚʳʛʦʜʫ ʠʟ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʩʪʘʪʠʥʘʤʠ [20]; ʠ (4) D-ʜʠʤʝʨ ð ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʜʦʢʘʟʘʣ 

ʢʣʠʥʠʯʝʩʢʫʶ ʧʦʣʝʟʥʦʩʪʴ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʪʨʦʤʙʦʟʘ ʛʣʫʙʦʢʠʭ ʚʝʥ ʠ ʪʨʦʤʙʦʵʤʙʦʣʠʠ ʣʝʛʦʯʥʦʡ 

ʘʨʪʝʨʠʠ [21ï22]. 

ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʘʪʝʨʦʩʢʣʝʨʦʟʘ ʧʨʠʚʝʣʦ ʢ ʦʪʢʨʳʪʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʦʚʳʭ ʙʠʦʤʘʨʢʝʨʦʚ [23ï24]. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʥʦʚʳʭ ʤʘʨʢʝʨʦʚ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʫʣʫʯʰʘʶʪ ʩʪʨʘʪʠʬʠʢʘʮʠʶ ʨʠʩʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʤʧʪʦʤʘʤʠ, ʥʘʚʦʜʷʱʠʤʠ ʥʘ 

ʤʳʩʣʴ ʦ ʆʂʉ, ʠ ʤʦʛʫʪ ʜʦʧʦʣʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʫʶ ʩʝʨʜʝʯʥʳʤ ʪʨʦʧʦʥʠʥʦʤ. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʤʦʛʫʪ ʣʠ ʵʪʠ ʥʦʚʳʝ ʙʠʦʤʘʨʢʝʨʳ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʢʣʠʥʠʮʠʩʪʦʚ, ʢʘʞʜʳʡ 

ʢʘʥʜʠʜʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʮʝʥʝʥ ʧʦ ʪʨʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ [25]: 

ïʄʦʞʝʪ ʣʠ ʢʣʠʥʠʮʠʩʪ ʣʝʛʢʦ ʠʟʤʝʨʠʪʴ ʙʠʦʤʘʨʢʝʨ? 

ïɼʦʙʘʚʣʷʝʪ ʣʠ ʙʠʦʤʘʨʢʝʨ ʥʦʚʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ/ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ? 

ïʇʦʤʦʞʝʪ ʣʠ ʵʪʦ ʢʣʠʥʠʮʠʩʪʫ ʫʣʫʯʰʠʪʴ ʪʘʢʪʠʢʫ ʚʝʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ? 

ɺ ʵʪʦʤ ʦʙʟʦʨʝ ʙʫʜʝʪ ʦʙʩʫʞʜʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʢʘʥʜʠʜʘʪʦʚ ʙʠʦʤʘʨʢʝʨʦʚ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤ 

ʵʪʠʤ ʢʨʠʪʝʨʠʷʤ. ʕʪʠ ʙʠʦʤʘʨʢʝʨʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʜʣʷ 

ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʦʙʣʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʤʥʦʞʝʩʪʚʫ ʜʨʫʛʠʭ ʢʘʥʜʠʜʘʪʦʚ 

ʚ ʙʠʦʤʘʨʢʝʨʳ. ɼʘʥʥʳʡ ʦʙʟʦʨ ʥʝ ʙʫʜʝʪ ʩʬʦʢʫʩʠʨʦʚʘʥ ʥʘ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʘʥʝʝ 

ʙʠʦʤʘʨʢʝʨʘʭ, ʫʯʠʪʳʚʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʥʝʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʦʪʯʝʪʳ [23, 26ï27]. ʆʜʥʘʢʦ 

ʵʪʠ ʟʥʘʢʦʤʳʝ ʤʘʨʢʝʨʳ ʩʣʫʞʘʪ ʵʪʘʣʦʥʦʤ, ʩ ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʚʘʪʴ ʥʦʚʳʝ 

ʙʠʦʤʘʨʢʝʨʳ. 

 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʤʠʦʢʘʨʜʠʘʣʴʥʦʡ ʪʢʘʥʠ ʤʘʨʢʝʨʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʤʥʦʛʠʭ ʤʘʨʢʝʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʰʝʤʠʝʡ ʠ ʧʦʚʨʝʞʜʝʥʠʝʤ 

ʤʠʦʢʘʨʜʘ, ʩʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʤʘʨʢʝʨʦʤ ʚ ʵʪʦʡ 

ʢʘʪʝʛʦʨʠʠ ʠʟ-ʟʘ ʝʛʦ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʢ ʤʠʦʢʘʨʜʠʘʣʴʥʦʡ ʪʢʘʥʠ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡ 
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ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʝʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ [1ï3, 12, 28]. ʆʜʥʘʢʦ ʚʘʞʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʘʥʘʣʠʟʦʚ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʙʳʣʘ 

ʠʭ ʥʠʟʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʆʀʄ [3, 7, 29]. ɹʦʣʝʝ ʪʦʛʦ, ʜʘʞʝ ʘʥʘʣʠʟʳ 

ʪʝʢʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʝ ʧʨʦʚʦʜʷʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ ʠ ʥʝ 

ʠʰʝʤʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʙʦʣʠ ʚ ʛʨʫʜʠ [30]. ʆʙʘ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʘʩʭʦʜʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʜʘʣʴʥʝʡʰʝʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʘʮʠʝʥʪʘʤʠ [31].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʪʦʯʥʦʩʪʴ ʧʨʠ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʙʳʣʘ 

ʧʦʚʳʰʝʥʘ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʜʦʩʪʫʧʥʳʭ ʘʥʘʣʠʟʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʘʥʘʣʠʟʦʚ [32ï33]. 

ʇʦʢʦʣʝʥʠʝ ʘʥʘʣʠʟʦʚ, ʚʚʝʜʝʥʥʳʭ 5ï10 ʣʝʪ ʥʘʟʘʜ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʣʫʯʰʝʝ ʦʙʥʘʨʫʞʝʥʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʦʢʘʨʜʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ ʙʝʟ 

ʦʙʥʘʨʫʞʠʚʘʝʤʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʧʨʠʤʝʨʥʦ ʩ 60% ʜʦ 30% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʠʟʘʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ [34ï35]. ʅʦʚʳʝ ʘʥʘʣʠʟʳ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ 

ʧʨʝʚʦʩʭʦʜʷʪ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʜʚʘ ʥʝʜʘʚʥʠʭ ʘʥʘʣʠʟʘ ʠʟ ʤʥʦʛʦʮʝʥʪʨʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [36]. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʆʀʄ ʚ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ 

ʙʦʣʴʥʠʮʫ ʫʚʝʣʠʯʠʣʦʩʴ ʩ Ḑ70% ʧʨʠ ʨʝʬʝʨʝʥʪʥʳʭ ʘʥʘʣʠʟʘʭ ʜʦ Ḑ90% ʧʨʠ ʥʝʩʢʦʣʴʢʠʭ ʪʝʢʫʱʠʭ 

ʘʥʘʣʠʟʘʭ. ʆʜʥʘʢʦ ʥʘʙʣʶʜʘʣʦʩʴ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʆʀʄ ʩ 97% ʜʦ 

90% ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩ 85% ʜʦ 77% ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ [36ï37]. ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʦʚʳʭ ʘʥʘʣʠʟʦʚ ʪʝʢʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʠʩʴ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʧʝʨʚʳʝ 3 ʯʘʩʘ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ.  

 

ʊʘʙʣʠʮʘ 1.  

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆʉʅʆɺʅʓʍ ɺʓʉʆʂʆʏʋɺʉʊɺʀʊɽʃʔʅʓʍ 

ʀʄʄʋʅʆɸʅɸʃʀɿʆɺ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʉɽʈɼɽʏʅʓʍ ʊʈʆʇʆʅʀʅʆɺ [32, 36ï43] 

 

ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ 

ʠʤʤʫʥʦʘʥʘʣʠʟʳ 

LOD 

(ʤʢʛ/ʣ) 

99-

ʧʝʨʮʝʥʪʠʣʴ 

(ʤʢʛ/ʣ) 

10% CV 

(ʤʢʛ/ʣ) 

ʀʟʤʝʨʠʤʳʝ 

ʟʥʘʯʝʥʠʷ ʥʠʞʝ 

99 ʧʝʨʮʝʥʪʠʣʷ 

(%) 

Beckman Coulter Access high-sensitivity 

troponin I 

0,0021 0.0086 0,0087 Ó95% 

Nanosphere high-sensitivity troponin I* 0,0002 0.0028 0,0005 75%-95% 

Roche high-sensitivity troponin T 0,002 0.013 0,012 Ó95% 

Singulex ñmolecularò cardiac troponin I* 0,0002 0.009 0,0009 Ó95% 

LOD ð ʅʠʞʥʠʡ ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ; CV ð ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ. 

ʇʨʠʤʝʯʘʥʠʷ: *  ð ʢɻʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʘʥʘʣʠʟʳ (ʦʩʪʘʣʴʥʳʝ ʘʥʘʣʠʟʳ ʜʦʩʪʫʧʥʳ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ).  

 

ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʧʨʦʪʦʪʠʧʳ ʩʝʨʜʝʯʥʳʭ ʪʨʦʧʦʥʠʥʦʚʳʭ 

ʘʥʘʣʠʟʦʚ, ʢʦʪʦʨʳʝ ʚ 50 ʨʘʟ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ, ʯʝʤ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʘʥʘʣʠʟʳ (ʊʘʙʣʠʮʘ 1) [32, 43ï44]. ʕʪʠ ʥʦʚʳʝ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʘʥʘʣʠʟʳ ʚʧʝʨʚʳʝ 

ʧʦʟʚʦʣʠʣʠ ʦʙʥʘʨʫʞʠʪʴ ʩʝʨʜʝʯʥʳʡ ʪʨʦʧʦʥʠʥ ʧʦʯʪʠ ʫ ʚʩʝʭ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨ- ʠ ʚʥʫʪʨʠʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʘʨʠʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʦʨʤʘʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤ (ʦʙʦʨʦʪ) ʩʝʨʜʝʯʥʳʭ ʤʠʦʮʠʪʦʚ ʠʣʠ ʜʨʫʛʠʝ 

ʧʦʢʘ ʥʝʦʧʦʟʥʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ (ʈʠʩʫʥʦʢ 1) [38, 44]. ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʯʨʝʟʚʳʯʘʡʥʦ 

ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʦʪʢʨʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʠ 

ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʆʀʄ [32, 42ï44], ʥʦ ʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ 
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ʩʝʨʜʮʘ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ 

[27]. ʕʪʘ ʛʠʧʦʪʝʟʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ ʧʦʯʪʠ ʜʝʩʷʪʴ ʣʝʪ ʥʘʟʘʜ, 

ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʯʝʣʦʚʝʯʝʩʢʦʝ ʩʝʨʜʮʝ ʚʳʜʝʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʨʜʝʯʥʦʛʦ 

ʪʨʦʧʦʥʠʥʘ ʚ ʦʪʚʝʪ ʥʘ ʢʦʨʦʪʢʠʝ ʧʝʨʠʦʜʳ ʠʰʝʤʠʠ [45]. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʥʠʞʥʝʛʦ 

ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʪʨʦʧʦʥʠʥʦʚʳʭ ʘʥʘʣʠʟʦʚ ʚ ʪʦ ʚʨʝʤʷ ʵʪʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʥʝ ʤʦʛʣʦ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʦ ʚʥʝ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʅʝʷʩʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠ ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʪʦʣʴʢʦ ʨʘʥʥʠʡ ʚʳʩʚʦʙʦʞʜʘʝʤʳʡ ʧʫʣ (ʥʘʧʨʠʤʝʨ, ʮʠʪʦʟʦʣʴʥʳʡ 

ʥʝʩʚʷʟʘʥʥʳʡ ʪʨʦʧʦʥʠʥ) [46] ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʨʘʞʘʝʪ ʦʙʨʘʪʠʤʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʤʠʦʮʠʪʦʚ 

(ʪʦ ʝʩʪʴ ʠʰʝʤʠʶ) ʠʣʠ ʞʝ ʦʥʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʦʪʨʘʞʘʝʪ ʥʝʦʙʨʘʪʠʤʦʝ ʤʠʢʨʦʪʨʘʚʤʘʪʠʯʝʩʢʦʝ 

ʧʦʚʨʝʞʜʝʥʠʝ ʤʠʦʮʠʪʦʚ (ʪʦ ʝʩʪʴ ʤʠʢʨʦʥʝʢʨʦʟ), ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʤʦʝ ʧʨʠ ʘʥʘʣʠʟʝ ʪʝʢʫʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠʣʠ ʚʠʟʫʘʣʠʟʘʮʠʠ [1, 47]. 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʧʘʟʦʥ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʥʘʣʠʟʦʚ ʪʨʦʧʦʥʠʥʘ: ʟʝʣʝʥʘʷ ʣʠʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʦʨʤʘʣʴʥʳʡ ʤʝʪʘʙʦʣʠʟʤʦʤ (ʦʙʦʨʦʪʦʤ) ʪʨʦʧʦʥʠʥʘ, ʥʘʙʣʶʜʘʝʤʳʡ ʫ ʚʩʝʭ ʣʶʜʝʡ. ʉʨʘʟʫ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʧʦʚʳʰʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʣʠʙʦ 

ʚʳʟʚʘʥʥʦʝ ʠʰʝʤʠʝʡ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʮʠʪʦʟʦʣʴʥʦʛʦ ʪʨʦʧʦʥʠʥʘ, ʣʠʙʦ ʤʠʢʨʦʥʝʢʨʦʟ (ʦʨʘʥʞʝʚʘʷ ʣʠʥʠʷ). 

ʏʝʨʝʟ 2ï6 ʯʘʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ, ʯʪʦ ʦʪʨʘʞʘʝʪ 

ʦʙʰʠʨʥʳʡ ʥʝʢʨʦʟ ʤʠʦʢʘʨʜʘ (ʢʨʘʩʥʘʷ ʣʠʥʠʷ). ʊʦʣʴʢʦ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ 

ʪʨʦʧʦʥʠʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʦ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʧʝʨʚʦʛʦ ʠ ʪʝʢʫʱʝʛʦ 

ʧʦʢʦʣʝʥʠʡ. ɺʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʩʝʨʜʝʯʥʳʝ ʘʥʘʣʠʟʳ ʪʨʦʧʦʥʠʥʘ ʪʘʢʞʝ ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʪʴ ʙʦʣʝʝ 

ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʪʨʦʧʦʥʠʥʘ, ʚʢʣʶʯʘʷ ʠʰʝʤʠʶ/ʤʠʢʨʦʥʝʢʨʦʟ ʠ ʜʘʞʝ ʥʦʨʤʘʣʴʥʳʡ ʟʥʘʯʝʥʠʷ. 

 

ʀʤʝʶʪʩʷ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʘʢʠʭ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʘʥʘʣʠʟʦʚ ʪʨʦʧʦʥʠʥʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʇʦʜʛʨʫʧʧʦʚʦʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ PROTECT-

TIMI 30, ʚ ʢʦʪʦʨʦʤ ʫ 50 ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʠ ʧʦʚʪʦʨʥʦ 

ʦʧʨʝʜʝʣʷʣʩʷ ʫʨʦʚʝʥʴ ʪʨʦʧʦʥʠʥʘ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʯʝʨʝʟ 2 ʯʘʩʘ ʠ ʯʝʨʝʟ 6ï8 ʯʘʩʦʚ ʧʦʩʣʝ ʵʪʦʛʦ [39]. ʀʟ ʥʠʭ 44%, 62% ʠ 

82% ʧʘʮʠʝʥʪʦʚ ʚ ʵʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʠʤʝʣʠ ʪʨʦʧʦʥʠʥ ʚʳʰʝ 99-ʛʦ 

ʧʝʨʮʝʥʪʠʣʷ ʨʝʬʝʨʝʥʪʥʦʡ ʧʦʧʫʣʷʮʠʠ (ʦʪʩʝʯʝʥʠʝ ʜʣʷ ʆʀʄ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫʱʠʤʠ 

ʨʫʢʦʚʦʜʷʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ) [15, 25]. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʨʦʚʥʠ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʤʦʛʫʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʢʣʠʥʠʯʝʩʢʠʡ ʠʩʭʦʜ ʥʝ ʪʦʣʴʢʦ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ [48], ʥʦ ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ [49]. 

ʆʜʥʘʢʦ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʪʠʚʦʨʝʯʠʚʳ [50ï51]. ʅʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
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ʥʦʚʳʝ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʘʥʘʣʠʟʳ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴ ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʚʠʚʘʶʱʠʤʩʷ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʤʠʦʢʘʨʜʘ ʨʘʥʝʝ [39, 44] ʠ ʧʦʚʳʰʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʵʪʦʛʦ ʜʠʘʛʥʦʟʘ [52ï

53]. ʅʝʜʘʚʥʦ, ʧʨʦʩʧʝʢʪʠʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʢʣʶʯʠʚʰʝʝ 718 ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʤʧʪʦʤʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʆʀʄ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

95% ʧʘʮʠʝʥʪʦʚ ʩ ʆʀʄ ʠʤʝʣʠ ʥʘ ʤʦʤʝʥʪ ʧʨʝʜʲʷʚʣʝʥʠʷ ʫʨʦʚʝʥʴ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʚʳʰʝ 

ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʆʀʄ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʣʴʢʦ 72% ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʪʝʢʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ [37]. ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 99% ʥʘ 

ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ, ʯʪʦ, ʧʦʜʦʙʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʦʣʝʝ ʥʦʚʳʭ ʘʥʘʣʠʟʦʚ ʪʝʢʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʠʟʘʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʘʣʴʥʝʡʰʠʤ 

ʩʥʠʞʝʥʠʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʜʣʷ 

ʆʀʄ (50%). ɼʨʫʛʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 57 ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ ʙʝʟ 

ʦʙʥʘʨʫʞʠʚʘʝʤʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʨʦʧʦʥʠʥʘ (ʩʪʘʥʜʘʨʪʥʳʡ ʘʥʘʣʠʟ), ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʜʦʙʘʚʣʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʢʨʠʪʝʨʠʷ (ʫʜʚʦʝʥʠʝ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʚ ʪʝʯʝʥʠʝ 3 

ʯʘʩʦʚ ʧʦʩʣʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ) ʢ ʢʨʠʪʝʨʠʶ ʥʘʯʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʧʦʚʳʩʠʣʦ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʆʀʄ ʜʦ 

100% [52].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʩʝʨʜʝʯʥʳʭ ʘʥʘʣʠʟʦʚ 

ʪʨʦʧʦʥʠʥʘ ʫʚʝʣʠʯʠʪ ʯʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ ʆʀʄ ʙʝʟ ʧʦʜʲʝʤʘ ST, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʙʳʣ 

ʙʳ ʧʦʤʝʯʝʥ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʘʷ ʩʪʝʥʦʢʘʨʜʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʨʘʥʝʝ ʚʳʷʚʣʝʥʠʝ 

ʆʀʄ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʦʤ ʙʫʜʝʪ ʚʳʷʚʣʝʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʘʪʦʣʦʛʠʡ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʝʥʥʳʤ ʩʝʨʜʝʯʥʳʤ ʪʨʦʧʦʥʠʥʦʤ, ʦʪʨʘʞʘʶʱʠʤ ʧʦʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ, ʥʝ ʩʚʷʟʘʥʥʦʝ ʩ 

ʆʂʉ. ʇʦʵʪʦʤʫ ʜʝʪʘʣʴʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤ ʢʣʠʥʠʮʠʩʪʦʤ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʙʫʜʫʪ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʚʘʪʴʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʜʠʘʛʥʦʟʘ ʆʀʄ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʪʨʦʧʦʥʠʥʘ ʩʪʘʥʝʪ ʙʦʣʝʝ ʚʘʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ 

ʪʨʦʧʦʥʠʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʪʨʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʤʠʦʢʘʨʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʪʨʝʙʫʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ ʦʮʝʥʢʠ ʩʝʨʠʡʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʯʪʦʙʳ ʙʝʟʦʧʘʩʥʦ ʠʩʢʣʶʯʠʪʴ ʆʀʄ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ, ʢʣʠʥʠʮʠʩʪʳ ʩʤʦʛʫʪ 

ʫʩʪʘʥʦʚʠʪʴ çʥʦʨʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥè ʠʟʤʝʨʷʝʤʦʛʦ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ, ʥʝ ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ, ʠ ʦʪʩʝʯʝʥʠʝ ʜʣʷ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʨʠʩʢʘ, ʢʦʪʦʨʦʝ ʥʠʞʝ 

ʟʥʘʯʝʥʠʡ ʦʪʩʝʯʢʠ ʜʣʷ ʆʀʄ, ʢʘʢ ʫʞʝ ʧʦʢʘʟʘʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ [54].  

ɺʝʣʠʯʠʥʘ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ ʆʀʄ ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʘʥʘʣʠʟʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʘʥʘʣʦʛʠʯʥʘ ʪʦʡ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʦʰʣʘ, ʢʦʛʜʘ 

ʧʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ ʘʥʘʣʠʟʦʚ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ ʟʘʤʝʥʠʣʦ ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʫ [55ï57]. 

ʕʪʦ ʤʦʞʝʪ ʚʥʦʚʴ ʨʘʟʞʝʯʴ ʩʪʘʨʳʝ ʩʧʦʨʳ [58ï59] ʦ ʪʦʤ, ʩʣʝʜʫʝʪ ʣʠ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʣʝʥʥʳʭ ʥʦʚʳʤʠ ʘʥʘʣʠʟʘʤʠ ʚʝʩʪʠ ʢʘʢ ʧʨʠ ʆʀʄ ʠ ʤʦʛʫʪ ʣʠ ʦʥʠ ʧʦʣʫʯʠʪʴ 

ʧʦʣʴʟʫ ʦʪ ʨʘʥʥʝʛʦ ʠʥʚʘʟʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʨʝʚʘʩʢʫʣʷʨʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʳ 

ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʵʪʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʣʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʆʀʄ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʩʚʦʙʦʞʜʝʥʠʡ ʪʨʦʧʦʥʠʥʘ ʥʠʞʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʨʦʛʘ 

(99 ʧʝʨʮʝʥʪʠʣʷ) ʜʣʷ ʆʀʄ. ɼʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʜʘʞʝ ʤʠʥʠʤʘʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʚʳʰʝ 99-ʛʦ ʧʝʨʮʝʥʪʠʣ,̫ ʦʙʥʘʨʫʞʝʥʥʦʝ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʪʨʦʧʦʥʠʥʘ, ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʩʤʝʨʪʠ ʠʣʠ ʆʀʄ ʚ 

ʪʝʯʝʥʠʝ 30 ʜʥʝʡ, ʙʳʣʠ ʥʝʜʘʚʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʛʨʫʧʧʦʚʳʤ ʘʥʘʣʠʟʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

MERLIN-TIMI 36 [60]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʩʢʫʪʘʙʝʣʴʥʳʡ ʚʦʧʨʦʩ ʜʣʷ ʥʦʚʳʭ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʩʝʨʜʝʯʥʳʭ ʘʥʘʣʠʟʦʚ ʪʨʦʧʦʥʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʜʦʣʞʝʥ ʣʠ ʙʳʪʴ 
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ʦʜʠʥ 99-ʡ ʧʝʨʮʝʥʪʠʣʴ ʦʪʩʝʯʝʥʠʷ ʜʣʷ ʆʀʄ ʠʣʠ ʥʝʦʙʭʦʜʠʤʳ ʨʘʟʣʠʯʥʳʝ çʢʦʥʪʝʢʩʪʥʦ-

ʟʘʚʠʩʠʤʳʝè ʧʦʨʦʛʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʣʠʷʥʠʠ ʨʷʜʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʨʘʩʪ, ʧʦʣ ʠ 

ʚʨʝʤʷ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʩʠʤʧʪʦʤʦʚ. ʅʘʧʨʠʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʤʫʞʯʠʥʳ ʙʝʟ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʷʤ 

ʪʨʦʧʦʥʠʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ [26, 50]. ʂʨʦʤʝ ʪʦʛʦ, ʛʝʥʜʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʷʭ 

ʪʨʦʧʦʥʠʥʦʚ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ [50, 54, 61-63] ʭʦʪʷ ʵʪʦ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ [38].  

ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʢʣʠʥʠʮʠʩʪʳ ʚʳʷʚʣʷʶʪ ʚʩʝ ʙʦʣʴʰʝ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʪʨʦʧʦʥʠʥʘ, ʢʘʢ ʦʩʪʨʳʤʠ, ʪʘʢ ʠ ʭʨʦʥʠʯʝʩʢʠʤʠ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʙʦʣʴʰʝ 

ʧʫʪʘʥʠʮʳ, ʯʝʤ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʴʟʳ [42]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʝʜʫʝʪ ʦʩʪʦʨʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʪʨʦʧʦʥʠʥʦʚʳʭ ʘʥʘʣʠʟʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

 

ʅʝʤʠʦʢʘʨʜʠʘʣʴʥʳʝ ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ 

ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʘʨʢʝʨʦʚ ʢʨʦʚʠ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʩʤʝʨʪʠ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʩʦʙʳʪʠʷʤʠ (ʊʘʙʣʠʮʘ 2) [23, 64]. ʂ ʤʘʨʢʝʨʘʤ ʥʝʢʨʦʟʘ ʢʣʝʪʦʢ ʜʦʙʘʚʣʷʶʪʩʷ ʤʘʨʢʝʨʳ ʠʰʝʤʠʠ, 

ʚʦʩʧʘʣʝʥʠʷ, ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʠʣʠ ʨʘʟʨʳʚʘ ʙʣʷʰʝʢ, ʜʠʩʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʠ ʩʪʨʝʩʩʘ. ʂʘʢ 

ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʝ 2, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʤʘʨʢʝʨʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʥʝʢʦʪʦʨʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʆʜʥʘʢʦ ʯʠʩʣʦ ʤʘʨʢʝʨʦʚ, ʠʤʝʶʱʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʠʣʠ ʚʘʞʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ. 

 

ʊʘʙʣʠʮʘ 2.  

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ɹʀʆʄɸʈʂɽʈʆɺ ʉɽʈɼɽʏʅʆ-ʉʆʉʋɼʀʉʊʓʍ 

ɿɸɹʆʃɽɺɸʅʀʁ 

 

ɹʠʦʤʘʨʢʝʨʳ ʇʨʦʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

ʄʘʨʢʝʨʳ ʥʝʢʨʦʟʘ 

ʂʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʘ-ʄɺ ʠʟʦʬʦʨʤʘ +++ +++ ++ 

ʄʠʦʛʣʦʙʠʥ ++ ++ ++ 

ʉʝʨʜʝʯʥʳʝ ʪʨʦʧʦʥʠʥʳ ʊ ʠ I ++++ ++++ ++++ 

ʄʘʨʢʝʨʳ ʜʠʩʬʫʥʢʮʠʠ ʤʠʦʢʘʨʜʘ ʠʣʠ ʩʪʨʝʩʩʘ 

ʇʨʝʜʩʝʨʜʥʳʡ ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʡ ʧʝʧʪʠʜ +++ +++* ? 

ʄʦʟʛʦʚʦʡ ʥʘʪʨʠʡʫʨʝʪʠʯʝʩʢʠʡ ʧʝʧʪʠʜ ++++ ++++* +++* 

ʂʦʧʝʧʪʠʥ ++ + ? 

ʇʨʦʘʜʨʝʥʦʤʝʜʫʣʣʠʥ ++ + ? 

ʄʘʨʢʝʨʳ ʚʦʩʧʘʣʝʥʠʷ 

ɸʜʠʧʦʥʝʢʪʠʥ ++ ? ? 

ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ ++++ ? ++ 

ʈʦʩʪʦʚʦʡ ʬʘʢʪʦʨ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ-15 +++ ? + 

ʀʥʪʝʨʣʝʡʢʠʥ-6 +++ ? ? 

ʈʘʩʪʚʦʨʠʤʳʡ ST2  + ? ? 

ʌʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ-ʘʣʴʬʘ ++ ? ? 

ʄʠʝʣʦʠʜ-ʩʚʷʟʘʥʥʳʡ ʙʝʣʦʢ 8/14 + ? ? 

ʄʘʨʢʝʨʳ ʠʰʝʤʠʠ 

ʍʦʣʠʥ ++ ? ? 

ʉʝʨʜʝʯʥʳʡ ʙʝʣʦʢ, ʩʚʷʟʳʚʘʶʱʠʡ ʞʠʨʥʳʝ 

ʢʠʩʣʦʪʳ 

++ ++ ? 
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ɹʠʦʤʘʨʢʝʨʳ ʇʨʦʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

ʊʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ 

ʀʰʝʤʠʝʡ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣʴʙʫʤʠʥ + + ? 

ʄʘʨʢʝʨʳ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ/ʨʘʟʨʳʚʘ ʙʣʷʰʢʠ 

ʃʠʧʦʧʨʦʪʝʠʥ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ 

ʬʦʩʬʦʣʠʧʘʟʘ ɸ2 

+++ ? ? 

ʄʘʪʨʠʢʩʥʘʷ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘ-9 ++ ? ? 

ʄʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ +++ ++ ? 

ʇʣʘʮʝʥʪʘʨʥʳʡ ʬʘʢʪʦʨ ʨʦʩʪʘ ++ ? ? 

ɸʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʙʝʣʦʢ 

ʧʣʘʟʤʳ ɸ 

+++ + ? 

ʉʝʢʨʝʪʦʨʥʘʷ ʬʦʩʬʦʣʠʧʘʟʘ ɸ2 + ? ? 

ʈʘʩʪʚʦʨʠʤʘʷ fms-ʧʦʜʦʙʥʘʷ ʪʠʨʦʟʠʥʢʠʥʘʟʘ 

1 

+ + ? 

ʈʘʩʪʚʦʨʠʤʘʷ ʤʦʣʝʢʫʣʘ ʤʝʞʢʣʝʪʦʯʥʦʡ 

ʘʜʛʝʟʠʠ 1 

+++ ? ? 

ʄʘʨʢʝʨʳ ʘʢʪʠʚʘʮʠʠ ʪʨʦʤʙʦʮʠʪʦʚ 

ʈʘʩʪʚʦʨʠʤʳʡ ʣʠʛʘʥʜ CD40 ++ ? ? 

ʈʘʩʪʚʦʨʠʤʳʡ ʈ-ʩʝʣʝʢʪʠʥ ++ ? ? 

+ ð ʥʝʢʦʪʦʨʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝʙʦʣʴʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ++ ð ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʦʜʥʦʛʦ ʙʦʣʴʰʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʠʩʧʳʪʘʥʠʷ; +++ ð ʭʦʨʦʰʠʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʠʩʧʳʪʘʥʠʡ; ++++ ð ʦʪʣʠʯʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ; 

? ð ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʠʣʠ ʥʝʧʨʠʤʝʥʠʤʦʩʪʴ; *  ð 

ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. 

ʕʪʘ ʪʘʙʣʠʮʘ ʜʘʝʪ ʪʦʣʴʢʦ ʦʙʟʦʨ ʜʘʥʥʳʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʘʨʢʝʨʦʚ. ʕʪʦ ʥʝ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʧʦʣʝʟʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʘʨʢʝʨʦʚ (ʥʘʧʨʠʤʝʨ, ʤʘʨʢʝʨ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʧʦʣʝʟʝʥ ʜʣʷ 

ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʪʨʘʪʠʬʠʢʘʮʠʠ, ʥʦ ʙʝʩʧʦʣʝʟʝʥ ʜʣʷ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʚ 

ʚʳʷʚʣʝʥʠʠ ʠʣʠ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥ ʧʨʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʜʠʘʛʥʦʟʘʭ).  

 

ʅʝʩʢʦʣʴʢʦ ʧʨʝʚʦʩʭʦʜʥʳʭ ʦʙʟʦʨʦʚ ʫʞʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʦ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʤ ʩʝʙʷ ʤʘʨʢʝʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʉʈɹ [65ï66]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʪʴ ʪʘʢʞʝ 

ʥʝʢʦʪʦʨʳʝ ʥʦʚʳʝ ʤʘʨʢʝʨʳ ʩ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʥʘʧʨʠʤʝʨ, ʨʘʩʪʚʦʨʠʤʘʷ fms-

ʧʦʜʦʙʥʘʷ ʪʠʨʦʟʠʥʢʠʥʘʟʘ-1), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʦʣʴʢʦ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʩʫʞʜʝʥʠʝ ʛʨʫʧʧʳ ʥʝʤʠʦʢʘʨʜʠʘʣʴʥʳʭ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʥʘ ʪʨʝʭ ʦʙʨʘʟʮʦʚʳʭ ʥʦʚʳʭ ʤʘʨʢʝʨʘʭ, ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʩʪʘʪʴ ʢʣʠʥʠʯʝʩʢʠ 

ʧʦʣʝʟʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʠ ʢʣʠʥʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ: ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ, ʢʦʧʝʧʪʠʥ ʠ ʨʦʩʪʦʚʦʡ ʬʘʢʪʦʨ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ-15 [3]. 

 

ʄʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ 

ʄʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ (ʄʇʆ) ð ɻ ʪʦ ʛʝʤʦʧʨʦʪʝʠʥ, ʧʨʦʜʫʮʠʨʫʝʤʳʡ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʤʠ 

ʥʝʡʪʨʦʬʠʣʘʤʠ ʠ ʤʘʢʨʦʬʘʛʘʤʠ, ʢʦʪʦʨʳʡ ʢʘʪʘʣʠʟʠʨʫʝʪ ʧʨʝʚʨʘʱʝʥʠʝ ʭʣʦʨʠʜʘ ʠ ʧʝʨʝʢʠʩʠ 

ʚʦʜʦʨʦʜʘ ʚ ʛʠʧʦʭʣʦʨʠʪ [67]. ʄʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʚʦ ʚʥʝʢʣʝʪʦʯʥʫʶ ʞʠʜʢʦʩʪʴ ʠ 

ʦʙʱʫʶ ʮʠʨʢʫʣʷʮʠʶ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ. ʕʪʦʪ ʬʝʨʤʝʥʪ ʠ ʝʛʦ ʧʨʦʜʫʢʪʳ 

ʫʯʘʩʪʚʫʶʪ ʚ ʦʢʠʩʣʝʥʠʠ ʣʠʧʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʯʘʩʪʠʮʘʭ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, 

ʠ, ʢʘʢ ʧʦʣʘʛʘʶʪ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʧʝʥʠʩʪʳʭ ʢʣʝʪʦʢ ʚ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ 

ʙʣʷʰʢʘʭ [67ï71]. ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʄʇʆ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʯʘʱʝ ʠ ʚ 

ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʚʠʥʦʚʥʠʢʘʭ ʧʦʨʘʞʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ 
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ʩʪʘʙʠʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ [72ï73]. ɺʤʝʩʪʝ ʩ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘʤʠ ʄʇʆ ʨʘʟʨʫʰʘʝʪ 

ʢʦʣʣʘʛʝʥʦʚʳʡ ʩʣʦʡ ʘʪʝʨʦʤʳ, ʧʨʠʚʦʜʷ ʢ ʵʨʦʟʠʠ ʠʣʠ ʨʘʟʨʳʚʫ ʙʣʷʰʝʢ ʠ ʠʭ ʬʘʪʘʣʴʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ [72ï74]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʄʇʆ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʘ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ, ʜʘʞʝ ʝʩʣʠ ʦʥ ʥʝ ʩʧʝʮʠʬʠʯʝʥ ʜʣʷ ʩʝʨʜʝʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʘʢʪʠʚʘʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʘʢʨʦʬʘʛʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ 

ʠʥʬʝʢʮʠʦʥʥʳʭ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʣʠ ʠʥʬʠʣʴʪʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ. ʅʝʜʘʚʥʦ ʥʝʩʢʦʣʴʢʦ 

ʘʥʘʣʠʟʦʚ ʥʘ ʄʇʆ ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ.  

ʇʘʮʠʝʥʪʳ ʩ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʄʇʆ, ʯʝʤ 

ʧʘʮʠʝʥʪʳ ʙʝʟ ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠ ʢʦʨʦʥʘʨʦʛʨʘʬʠʠ [75]. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʥʝ 

ʟʘʚʠʩʝʣʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʧʦʣʘ, ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʛʦ ʨʠʩʢʘ. ɽʱʝ ʜʚʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʄʇʆ, 

ʢʦʪʦʨʳʡ ʚʘʨʴʠʨʦʚʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʪʨʦʪʳ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ð ʩʘʤʳʡ 

ʥʠʟʢʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ [76ï77].  

ɻʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʄʇʆ ʫʯʘʩʪʚʫʝʪ ʚ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ, 

ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʦʣʝʝ ʯʝʤ 3000 ʧʘʮʠʝʥʪʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʧʨʦʩʧʝʢʪʠʚʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʢʘ ʠ ʧʠʪʘʥʠʷ ð ʅʦʨʬʦʣʢʩʢʦʛʦ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [78]. 

ʇʦʚʳʰʝʥʥʳʝ ʫʨʦʚʥʠ ʄʇʆ ʥʝʟʘʚʠʩʠʤʦ ʧʨʝʜʩʢʘʟʳʚʘʣʠ ʙʫʜʫʱʠʡ ʨʠʩʢ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ 

ʩʝʨʜʮʘ ʫ ʷʚʥʦ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ (ʦʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʢʚʘʨʪʠʣʷ ʄʇʆ 1,36, 

95% ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (ɼʀ) 1,07ï1,73).  

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʦʣʝʟʥʦʩʪʴ ʄʇʆ ʜʣʷ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ 

ʘʥʘʣʠʟʝ 1090 ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ CAPTURE [79]. ʇʨʠ ʟʥʘʯʝʥʠʠ ʦʪʩʝʯʢʠ ʚ 

350 ʤʢʛ/ʣ ʄʇʆ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʠʩʢʦʚ ʜʣʷ 6-ʤʝʩʷʯʥʦʡ 

ʯʘʩʪʦʪʳ ʩʤʝʨʪʠ ʠ ʆʀʄ 2,25 (95% ɼʀ 1,32ï3,82). ʕʬʬʝʢʪʳ ʙʳʣʠ ʦʩʦʙʝʥʥʦ ʚʧʝʯʘʪʣʷʶʱʠʤʠ ʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʦʧʨʝʜʝʣʷʝʤʳʤ ʩʝʨʜʝʯʥʳʤ ʪʨʦʧʦʥʠʥʦʤ ʩʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʨʠʩʢʘ 7,48 (95% ɼʀ 1,98ï28,29). ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʄʇʆ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʫʨʦʚʥʷ 

ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ, ʉʈɹ ʠ ʨʘʩʪʚʦʨʠʤʦʛʦ ʣʠʛʘʥʜʘ CD40, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʄʇʆ ʦʪʨʘʞʘʝʪ ʜʨʫʛʦʡ ʘʩʧʝʢʪ ʧʘʪʦʛʝʥʝʟʘ ʆʂʉ. ɼʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʄʇʆ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʫʨʦʚʥʶ NT-proBNP [80ï81]. ɺ ʜʨʫʛʦʡ ʢʦʛʦʨʪʝ ʠʟ 604 ʧʘʮʠʝʥʪʦʚ 

ʩ ʩʠʤʧʪʦʤʘʤʠ, ʥʘʚʦʜʷʱʠʤʠ ʥʘ ʤʳʩʣʴ ʦ ʆʂʉ, ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʄʇʆ ʙʳʣʦ 

ʧʨʝʜʠʢʪʠʚʥʳʤ ʜʣʷ ʦʩʥʦʚʥʳʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʩʦʙʳʪʠʡ [82]. ʀʩʭʦʜʥʳʝ ʫʨʦʚʥʠ 

ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʥʝʟʘʚʠʩʠʤʦ ʧʨʝʜʩʢʘʟʳʚʘʣʠ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʆʀʄ ʠ ʜʨʫʛʠʭ ʩʝʨʴʝʟʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʦʨʦʥʘʨʥʳʭ ʩʦʙʳʪʠʡ ʯʝʨʝʟ 30 ʜʥʝʡ, ʜʘʞʝ ʝʩʣʠ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ 

ʥʝʦʧʨʝʜʝʣʷʝʤʳʡ ʫʨʦʚʝʥʴ ʩʝʨʜʝʯʥʦʛʦ ʪʨʦʧʦʥʠʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʄʇʆ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʚ ʨʘʥʥʝʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʮʝʥʥʦʩʪʴ ʄʇʆ ʙʳʣʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʪʘʢʦʚʦʡ ʢʨʝʘʪʠʥʢʠʥʘʟʳ-ʄɺ ʠʟʦʬʦʨʤʳ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʆʂʉ (ʈʠʩʫʥʦʢ 2). ʆʜʥʘʢʦ ʧʨʝʜʳʜʫʱʠʝ ʜʘʥʥʳʝ ʥʝʙʦʣʴʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʠʩʩʣʝʜʫʶʱʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʄʇʆ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʄʇʆ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʆʀʄ ʙʳʣʘ ʫʤʝʨʝʥʥʦʡ ʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 86% ʠ 

ʥʠʟʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 32% ʠ ʫʩʪʫʧʘʣʘ ʩʝʨʜʝʯʥʦʤʫ ʪʨʦʧʦʥʠʥʫ [83ï84].  

ʅʝʜʘʚʥʦ ʙʳʣʠ ʚʥʝʜʨʝʥʳ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʘʥʘʣʠʟʳ ʄʇʆ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ [85]. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄʇʆ ʚ 

ʨʘʥʥʝʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʨʠʩʢʘ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʆʀʄ. ʆʛʨʘʥʠʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʜʦʟʳ ʥʝʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʛʝʧʘʨʠʥʘ (ʠʣʠ ʩʙʦʨ 
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ʦʙʨʘʟʮʘ ʚ ʧʨʦʙʠʨʢʫ, ʩʦʜʝʨʞʘʱʫʶ ʛʝʧʘʨʠʥ) ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʄʇʆ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʜʚʦʝʥʠʶ ʫʨʦʚʥʷ ʄʇʆ, ʯʪʦ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʆʂʉ 

[85ï86]. ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʦʢʘʟʳʚʘʶʪ ʣʠ ʵʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

 

 
ʈʠʩʫʥʦʢ 2. ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ ʧʨʠ ʆʂʉ [82]: ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ ʩ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʩʪʝʥʦʢʘʨʜʠʝʡ, ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ ʠ ʣʶʙʳʤ ʆʂʉ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ 

ʠʟʤʝʨʝʥʠʠ ʪʨʦʧʦʥʠʥʘ ʊ (ʦʪʩʝʯʝʥʠʝ Ó0,1 ʤʢʛ/ʣ), ʢʨʝʘʪʠʥʢʠʥʘʟʳ ʄɺ-ʠʟʦʬʦʨʤʳ (ʦʪʩʝʯʝʥʠʝ Ó8,8 ʤʢʛ/ʣ) 

ʠ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ (ʦʪʩʝʯʝʥʠʝ Ó198 ʧʤʦʣʴ/ʣ) ʚ ʢʦʛʦʨʪʝ ʧʘʮʠʝʥʪʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʦʪʜʝʣʝʥʠʝ 

ʥʝʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʙʦʣʠ ʚ ʛʨʫʜʠ. 
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Abstract. In the length of time, a wide variety of drug combinations emerged in 

the management of post-transplantation therapy in order to improve the survival of the recipient and 

graft. However, the efficacy and safety of the applied combinations regarding the rejection and 

other complications are continuing to be the subject of research. In our study, our aim is to compare 

the effects of various combinations, namely cyclosporine with mycophenolate mofetil/mofetil 

mycophenolic acid with prednisolone and tacrolimus with mycophenolate mofetil/mofetil 

mycophenolic acid with prednisolone in a length of time. Methods. A total of 204 patients included 

into the study who received post-renal transplantation treatment in Scientific-Research Institute of 

Heart Surgery and Organs Transplantation and followed-up over a 10-year period. The estimated 

survival probabilities in the study were determined by the Kaplan-Meier method; whereas 

intragroup comparisons were evaluated by Log-rang, Breslow, and Tarone-Ware tests. 

Complications occurred in patients with combinations were analyzed by Chi-square and its 

alternatives. Hazard risk factors were tested by Cox regression analysis. Results. Of these 

204 patients, 36 received Cyclosporin combination (CCG) and 168 Tacrolimus combination (TCG). 

The estimated life expectancy of the patients of TCG was significantly longer than the CCG ones. 

Furthermore, gender and age did not have a significant effect on survival depending on time, 

however, gender and age-related hazard factor showed a significant difference in the groups. It was 

determined that chronic rejection was significantly different in patients who used tacrolimus 

combinations, the difference was close to the significant value in acute rejection analysis. Other 

adverse events, namely, infection, tumour and organ damage were statistically less common in the 
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patient group treated with tacrolimus combinations. Conclusion. In general, TCG showed better 

results in contrast to CCG. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ  

ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʤʙʠʥʘʮʠʡ ʧʨʝʧʘʨʘʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʝʮʠʧʠʝʥʪʘ ʠ ʪʨʘʥʩʧʣʘʥʪʘʪʘ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʠʤʝʥʷʝʤʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʪʦʨʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʦʜʦʣʞʘʶʪ 

ʦʩʪʘʚʘʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ 

ʵʬʬʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ, ʘ ʠʤʝʥʥʦ ʮʠʢʣʦʩʧʦʨʠʥ ɸ, ʤʠʢʦʬʝʥʦʣʘʪ ʤʦʬʝʪʠʣ, 

ʤʠʢʦʬʝʥʦʣʦʚʘʷ ʢʠʩʣʦʪʘ, ʧʨʝʜʥʠʟʦʣʦʥ ʩ ʪʘʢʨʦʣʠʤʫʩʦʤ, ʤʠʢʦʬʝʥʦʣʘʪʦʤ ʤʦʬʝʪʠʣʘ, 

ʤʠʢʦʬʝʥʦʣʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʧʨʝʜʥʠʟʦʣʦʥʦʤ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

 

Keywords: post-transplantation therapy, survival estimates, drug combinations, acute 

rejection, chronic rejection, hazard factor. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʪʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʦʮʝʥʢʘ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʢʦʤʙʠʥʘʮʠʠ 

ʧʨʝʧʘʨʘʪʦʚ, ʦʩʪʨʦʝ ʦʪʪʦʨʞʝʥʠʝ, ʭʨʦʥʠʯʝʩʢʦʝ ʦʪʪʦʨʞʝʥʠʝ, ʬʘʢʪʦʨ ʨʠʩʢʘ. 

 

 

Introduction 

The aim of post-transplantation treatment (PTT) primarily relies on the preventing of graft 

rejection in order to maintain of the proper renal function. As a rule, the primary goal of PTT is to 

create an immunosuppressive effect on the patient to prevent graft rejection. If the 

immunosuppressive effect exceeds safe levels, the patient is prone to adverse events. As well as 

prevention of possible drug toxicity and other adverse effects remains one of the key purposes of 

PTT [1]. In order to achieve these objectives in a balance, the treatment is applied via combination 

modes. 

Frequently applied drugs in combinations include corticosteroids, calcineurin inhibitors and 

antiproliferative agents. As long as the PTT prescribed, patients undergo maintenance phase 

following the induction phase. Literature studies have been concentrated on both intragroup and 

intergroup interactions of the components of drug combinations [2]. The primary objectives of those 

studies are examining the nature of the graft rejection, life expectancy and predispositions to 

complications on the background of drug combinations during the maintenance phase. 

Nevertheless, different drug combinations require more detailed and complex tests to find out 

their direct relationship to the survival of a patient and the transplant, as well as the complications in 

the causal relationship. Furthermore, studies on the drugs that have an immunosuppressive effect 

are still ongoing. One of these tests is the comparison of the effects of different combinations, 

including Cyclosporine (CsA) and Tacrolimus (TAC) drugs from the calcineurin inhibitor group.  

Based on this rationale we aimed to conduct comparative analysis on two combinations of the 

calcineurin inhibitors in renal recipients within the time frame of the maintenance phase of post-

transplantation therapy. 

 

 

Materials and methods 

A total of 204 patients who received post-transplantation treatment and followed-up in the 

Scientific-Research Institute of Heart Surgery and Organs Transplantation were enrolled in our 
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study. The study is a retrospective study in which patient mortality and complications encountered 

over a period of 10 years are evaluated. Further, patients were categorized into two groups 

according to treatment options: 36 patients treated by Cyclosporine combination, 

CsA+Mycophenolate mofetil (MMF) +Prednisolone (P) (CCG); 168 patients managed by 

Tacrolimus combination, TAC+MMF + P (TCG). 

 

Statistical analysis 

Continous variables were depicted by mean, median, standard deviation, whereas categorical 

were shown by absolute count and percentages. 

We compared TCG and CCG survival differences and calculated relationship between groups 

and survival status and other complications and risks.  

The Mann-Whitney U test was applied for calculation of the differences between groups. 

The Kaplan-Meier analysis was conducted for comparing the survival estimates, further Log-

rank; Breslow, and Tarone-Ware tests were applied to calculate survival factor differences. 

We evaluated hazard ratios treatment combination group by Cox regression analysis. Then we 

applied Logistic regression for calculation of the hazard ratio to find out risk estimates of treatment 

options on complications [3]. 

Last, we used Chi-square statistical techniques for calculation of the relations between 

treatment combinations and acute-chronic rejections, infections, organ damages and neoplasia. We 

considered P<0.05; CI 95% for all statistical techniques as the statistical significance [4ï8]. 

 

 

Results 

Descriptive data of the patients in the treatment groups, the average age, gender, survival 

status and the life years are shown in Table 1. 

 

Table 1.  

DESCRIPTIVE DATA ON BASELINE VARIABLES 
 

Groups N (%) Age Gender 

Male (%) 

Survival 

status, 

dead 

(%) 

Distribution of mortality 

by year 

  

M
e
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n 
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e

d
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p
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M
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S
D
 

R
a

n
g
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TCG 168(82,4) 38.30 34.0 12.8 0,32 115(68.5) 8(4.8) 2.25 1.5 1.58 5 

CCG 36(17,6) 39.41 36.0 10.9 27(75) 8(22.2) 3.87 5 2.47 6 

Total 204(100)     142 (69.6) 16(7.8)     

TCG ð tacrolimus combination group, CCG ð cyclosporine combination group, SD ð standard 

deviation. 

 

Table 2.  

MORTALITY AND COMPLICATIONS FOLLOW-UP DATA 
 

Years CCG TCG 

M % SE sdeE comp M % SE sdeE Comp 

1 3 37 0.917 0.46 2 AR, 1 CR 4 50 0.976 0.012 2 AR, 2 CR 

2 0    2 TBS 1 12.5 0.969 0.014 1 CR, 1 HP 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 155 

 

Years CCG TCG 

M % SE sdeE comp M % SE sdeE Comp 

3 0     1 12.5 0.957 0.018  

4 0     1 12.5 0.941 0.024 1 CR, 1 LF 

5 3 37 0.720 0.107 1 LF, 1 TBS, 1 

HP, 1 CR 

1 12.5 0.907 0.040 1 MI 

6 1 12,5 0.630 0.126 1 LF 0     

7 1 12.5 0.473 0.166 1 MI, 1 CMV, 

1 CD 

0     

8 0     0     

9 0     0     

Total 8 100    8 100    

M ð mortality, SE ð survival estimate, AR ð acute rejection; CR ð chronic rejection; HP ð 

herpes virus infection; LF ð liver failure; MI ð myocard infarction; CMV ð cytomegaloviral infection; 

TBS ð tuberculosis; CD ð candidosis. 

 

The Kaplan-Maier survival analysis revealed a statistically significant difference between the 

two groups: P <0.05 (Log-Rank 0.014; Brestlow 0.38; Tarone-Ware 0.26). The survival curves of 

the groups are shown in Figure. 

 

 
Figure. Kaplan-Meier curves of combination groups. 

 

The mortality cases in the CycA and TAC groups is shown in the table below. Accordingly, 

patient loss in both groups, as of the first year CCG 3; TCG 4 patients were lost. At the end of the 

follow-up period, the survival probability in the CCG was 0.473, Mean: 6.962: median 7.00 years, 

and the survival in TCG was 8.471 year. 

The age variable of the treatment groups were grouped as 0-27; 28-39; 40-59 and 60-78 and 

independently, those on mortality were examined by Log-Rank test and found to be ineffective P> 

0.05 (Log-Rank, CCG 0.418 TCG 0.214) The striking issue regarding the age groups is that there 

are 13 patients aged 60 and over, although there was no mortality in this age group. 
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The effect of gender on mortality in the treatment groups was examined using the Log-Rank 

test and no significant relationship was found for both groups (P>0.05, log-rank CCG=454; 

TCG=204). 

The effect and hazard ratios of treatment combinations, age and sex variables within a time 

analyzed by Cox regression analysis. According to results age and gender did not show impact, 

whereas treatment groups revealed significant differences.  Mortality risk ratio in CCG was found 

3.26-fold higher than those in TCG (P<0.021; 95% CI 1.192-8.918). 

 

Table 3.  

SURVIVAL ESTIMATES AND HAZARD RISK ANALYSIS 
 

Variables Analyzed factor Analysis result 

(p value) 

Statistical technique 

Drug groups: TCG(a) and CCG(b)  Survival estimates 0̓,05 Log-rank 

Gender: Male and Female Survival estimates ι0,13 Log-rank 

Age groups: 9-27; 28-39; 40-59; 60-78  Survival estimates ι0,05 Log-rank 

Drug groups Hazard risk 0̓,05 Cox regression 

Gender Hazard risk 0̓,05 Cox regression 

Age groups Hazard risk 0̓,05 Cox regression 

 

Drug combinations and complications 

In the 10-year follow-up of CCG and TCG groups, complications with/without mortality were 

analyzed. Complications were categorized according to developed rejections, infections and other 

toxicity events. Table 4, 5 and 6 highlighted these complication categories.  

 

Table 4.  

REJECTION COMPLICATIONS 
 

Complications CCG TCG R ratio P value Total 

Acute rejection 

Mortality/total   

Mortality/rejection 

5/36 = .16 

3/36=.083 

3/5= .60 

 

 

 

 

8/168=.048 

2/168=.012 

2/8= .25 

 

 

 

3.226 

 

 

 

 

057 

 

 

 

 

 

 

 

 

Chronic rejection 

Mortality/total   

Mortality/rejection 

3/36=.083 

2/36=.055 

2/3 =.67 

10/168=.0595 

3/168=.018 

3/10=.3 

 705  

Total rejections 8/36=.22 

 

 

18/168=.107 

 

2.78 (CI 

1.131-6.825) 

 

030  

 

 
 

Table 5.  

INFECTIOUS COMPLICATIONS 
 

Complications CsA Tacrolimus R. ratio P value Stat. test 

Tuberculosis 

n (%) 

4(0.11) 0/168= - 033 Manthel-Haetsel 

CMV  

n(%) 

5(0,13) 16/168=.095 - .544 Manthel-Haetsel 

Herpes virus 

n(%)type I-II  

6(0.16) 18/168=.107 - .390 Fisherôs exact test 

Pneumonia 

n(%) 

2(0.05) 0/168  100 - .030 Manthel-Haetsel 

Candidosis 

n(%) 

2(0.05) 8/168 ... 0476 - .691 Fisherôs exact test 

Total infec. 

n(%) 

 

10(0.27) 22/168= .13 2.55(CI 

1084-6008) 

.028 Chi-square test 

MI ð myocardial infarction, CVE ð cerebrovascular event. 

 

Discussion 

We believe that analyzing the frequency of events in different combinations with statistical 

results will be useful in directing further studies on the subject. 

As is known, with the introduction of CsA on humans (1978), the life span of the graft or the 

patient was significantly prolonged. Later, TAC was started to be used, although both drugs are 
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calcineurin inhibitors, the different intracellular molecular action pathways may be the reason for 

the different effects to some extent in various combinations.   

In the studies where different combinations of both drugs were used, the differences in 

rejection and complications were reported. Two other drugs used in combinations with calcineurin 

inhibitors are Mycophenolate Mofetil (MMF) and Prednisolone (P). Since both other drugs were 

dosed according to their blood concentrations, we looked for the difference in the use of CsA and 

TAC. In the literature, as well as comparisons between different groups, some studies revealed the 

cross-effect of this drug group by changing it [9]. We think that our study will also contribute to the 

subject, as each patient group studied has its own distinctive feature. 

In our study survival and complication data of 204 kidney transplant recipients who received 

immunosuppressive treatment with two different calcineurin inhibitors were analyzed 

retrospectively. Results showed that mortality was statistically lower in the patient group treated 

with Tacrolimus combination (P = 0.034, long-rank). Moreover, the estimated life expectancy in 

patients treated with TAC at the end of 10 years was also longer than in the CsA group (90.7% vs 

47%). On the contrary, some of the studies reported the lack of survival difference between TAC 

and CsA treatment groups (7, 11, 12, 13, 30 ...). 

On the other hand, some studies reported the association of the decreased mortality risk and 

graft rejection rate with tacrolimus administration. According to them, the mortality rate in patients 

treated after transplantation was 13.375% in TAC arm vs 15,778% in the CsA arm (28), In another 

study, the 1-year survival rates for TAC and CsA were registered equally: 95.6% for both arms. Our 

study revealed these values as 97.6% for TAC and 91.7% for CsA. Furthermore, according to 

studies from developed countries mortality rate in patients treated with TAC was at the level of 

4.8%, and 22.2% in those using CsA. These results confirmed the higher survival rate of TAC in 

contrast to CsA. 

When the distribution of mortality by years was examined, patients who underwent TAC had 

4 losses (2.38) in the first year, while this number was found to be 3 in the CsA group (8.33). 

Comparedly 3% mortality in 1st year after transplantation was registered in one medical center of 

England [10]. Accordingly, patient survival rate in the first year of TAC group can be evaluated as a 

positive outcome with 97%. Acute rejection and chronic rejection mortality causes were similar in 

both groups in the first year. For the ensuing years, mortality in the TAC group clustered in the first 

5 years, while the mortality in the CsA group clustered in 5, 6, 7 years after the 1st year of 

transplantation. Causes of patient loss in the first year were similar or different. In general, it was 

observed that age and gender did not have a different effect on mortality and life expectancy in both 

treatment groups showed similar and different results in their study. 

When the complications were examined which developed in the treatment combinations, the 

incidence of acute rejection was found to be lower in the TAC group, but this difference was not 

statistically significant (P = .057). Studies conducted in the same direction reported that TAC use 

gave similar results [11ï14]: no difference was seen when chronic rejection was compared 

separately, however, overall rejection improvement showed a result in favor of tacrolimus (P = 

0.030). In studies on the subject, although chronic rejection is not different, it has been reported that 

TAC application in general has a positive effect on graft rejection [15].  

Development of cytomegaloviral (CMV), herpes viral (HV) and candidal infections did not 

differ between the combination groups. Tuberculosis and pneumonia were not occurred in the TAC 

group, while there were 2 cases in both infection types in the CsA group. One of the striking issues 

in the study results is that it showed a low incidence with tuberculosis (0,98%), and also that 

tuberculosis and pneumonia were not developed in patients who were administered tacrolimus, 
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which was assumed to have a stronger immunosuppressive effect than CsA. In a study conducted in 

Belgium on the subject, the incidence of tuberculosis was shown as 0.35% for 2502 patients and it 

was concluded that the incidence of mycobacterial infection after kidney transplantation did not 

increase with the use of newer and more powerful immunosuppressive drug [16]. This 

recommendation seems consistent with our results. In addition, some studies have reported that 

there is no difference between the two calcineurin groups in terms of infectious complications. One 

study emphasizes the increased likelihood of tuberculosis development in young patients on the 

background of TAC prescription [15] ... reported that the reason for the difference between TAC 

and CSA infection has not yet been explained at the molecular level. On the other hand, CMV, 

herpes virus, candidose did not differ between the two drug groups. In addition, the data obtained 

have shown that infectious complications such as CMV, candidose and Herpes virus mostly seen 

combinedly in patients [9, 17]. Another crucial finding is that infectious complications developed 

together with acute and chronic rejection in the same patients, mostly in the CsA group. It has been 

observed that these cases mostly resulted with mortality. 

When we looked at the volume of organ damage between combinations, myocardial infarction 

(MI), liver failure and cerebrovascular diseases were found in lower rates in both groups with 

insignificant difference. However, urethral stenosis was proportionally higher in the CsA group. 

Generally, the development of significant organ damage in patients treated with CsA suggests that 

the toxicity of the CsA combination is more dictating. According to the literature findings, TAC 

administration is associated with less development of hypertension, hypercholesterolemia and 

dyslipidemia in transplant patients compared to CsA [18]. We know that these factors increase the 

development of MI. In our study, no difference was found in terms of MI in both groups (p=1). Due 

to lack of the data on other factors no results were obtained. The development of malignancy 

revealed the 1 case in the TAC group (.006), 5 cases in the CsA group [11] and the difference was 

statistically significant (p <.001). Although findings showed no difference between the two drug 

applications in studies on the malignancy issue [19], CsA has been found with higher malignancy 

occurrence. Despite the opinions that TAC has a stronger immunosuppressor effect, it was found 

worth studying on the superiority of the TAC in terms of cancer safety. Considering that malignancy 

development may be related to immune balance, we can say that this issue can be supported by 

more detailed studies. 

As a result, we can say that the combination with TAC shows less complications such as 

mortality rate, total rejection, infection and malignancy compared to CsA. However, the small 

number of patients in the CsA combination group may result in higher case rates. In addition, 

complications that could not be included in the study during post-transplantation maintenance 

therapy constitute a limitation for generalizing the results achieved. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛʝʨʦʥʪʦʣʦʛʠʠ ʠ ʛʝʨʠʘʪʨʠʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʳ ʪʨʠ 

ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤʳ: ʧʝʨʚʘʷ çʨʘʥʥʷʷè ð ʦʩʪʝʦʧʦʨʦʟ, ʚʪʦʨʘʷ çʧʦʟʜʥʷʷè ð ʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʠ ʪʨʝʪʴʷ çʫʜʚʦʝʥʥʘʷè (ʢʦʤʦʨʙʠʜʥʘʷ, ʩʦʯʝʪʘʥʥʘʷ) ð ɻ ʪʦ, ʥʘʣʠʯʠʝ ʜʚʫʭ 

ʟʘʙʦʣʝʚʘʥʠʡ: ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʦʩʪʝʦʧʦʨʦʟʘ. ʂʦʩʪʴ, ʢʨʦʤʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠ ʟʘʱʠʪʥʦʡ 

ʬʫʥʢʮʠʠ,  ʩʣʫʞʠʪ ʭʨʘʥʠʪʝʣʝʤ ʢʣʝʪʦʢ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʠ ʦʨʛʘʥʦʤ ʨʝʛʫʣʷʮʠʠ ʛʦʤʝʦʩʪʘʟʘ ʠʦʥʦʚ 

ʢʘʣʴʮʠʷ. ɺ ʮʠʨʢʘʜʠʘʥʥʦʤ ʛʝʨʦʥʪʦʣʦʛʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʦʩʪʝʦʙʣʘʩʪʳ, ʦʩʪʝʦʢʣʘʩʪʳ ʠ ʦʩʪʝʦʮʠʪʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ ʢʦʩʪʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʦʩʪʥʦʡ ʨʝʟʦʨʙʮʠʠ, ʘ ʚ 

ʢʣʠʥʠʢʦ-ʛʝʨʠʘʪʨʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʩʪʘʨʝʥʠʷ ʢʦʩʪʝʡ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ ʢʦʩʪʠ ʠ ʢʦʩʪʥʳʝ ʢʣʝʪʢʠ. 5ʇ 

ʤʝʜʠʮʠʥʘ ʠ 5G ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʨʚʠʩʳ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʬʘʨʤʘʢʦʛʝʥʝʪʠʢʘ 

ï ʥʦʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʩʥʦʚʳ (ʧʘʨʘʜʠʛʤʳ) ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ ð ʢʣʶʯʝʚʦʡ 

ʙʘʟʠʩ ʧʦʥʠʤʘʥʠʷ ʦʙʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʘʪʦʛʝʥʝʟʘ ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. 

ʅʘʣʠʯʠʝ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʚ ʛʝʨʦʥʪʦʣʦʛʠʠ ʠ ʛʝʨʠʘʪʨʠʠ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ  

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 5G ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ ʠ ʥʝʡʨʦʙʳʪʘ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʟʥʘʥʠʷ ʠ ʤʦʟʛʦ-ʤʘʰʠʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʙʠʦʨʦʙʦʪʦʚ ʠ ʙʠʦʯʠʧʦʚ. 5ʇ 

ʤʝʜʠʮʠʥʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʠʙʨʠʜʥʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʕʕɻ ʠ ʬʄʈʊ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʠʪ ʢʣʠʥʠʯʝʩʢʦʤʫ ʚʨʘʯʫ ʛʝʨʠʘʪʨʫ 

ʫʧʨʘʚʣʷʪʴ (ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ), ʥʝ ʪʦʣʴʢʦ ʟʜʦʨʦʚʳʤ ʩʪʘʨʝʥʠʝʤ Homo 

sapiens, ʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʦʩʪʝʦʧʦʨʦʟ ʠ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʚʨʝʤʷ 

ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʈʘʥʥʷʷ ʚʦʟʨʘʩʪʥʘʷ (ʩ 40ï45 ʣʝʪ) ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʦʩʪʝʦʧʦʨʦʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʝʭʥʦʣʦʛʠʡ) 5ʇ ʤʝʜʠʮʠʥʳ ʠ 5G ʤʝʜʠʮʠʥʩʢʠʭ 

ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʠʪ ʫʧʨʘʚʣʷʪʴ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʩʪʠ. 
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ʈʘʥʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʪʝʦʧʦʨʦʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʝʭʥʦʣʦʛʠʡ) 5ʇ ʤʝʜʠʮʠʥʳ ʠ 5G ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ 

çʙʝʟʤʦʣʚʥʦʡ ʵʧʠʜʝʤʠʝʡè (çʩʢʨʳʪʦʡ ʵʧʠʜʝʤʠʝʡè) 21 ʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ð ʪʨʝʭ ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ: ɿʆɾ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ, ʟʜʦʨʦʚʦʛʦ, ʥʘʪʫʨʘʣʴʥʦʛʦ). ʂʣʶʯ ʢ ʫʩʧʝʭʫ 

ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ ð ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʚʦʡ 5ʇ ʤʝʜʠʮʠʥʝ ʦʩʥʦʚʘʥʥʦʡ, ʥʘ ʛʣʫʙʦʢʦʤ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʠ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ. 

 

Abstract. Currently, three main problems have been updated in gerontology and geriatrics: the 

first ñearlyò is osteoporosis, the second ñlateò is Alzheimerôs disease, and the third ñdoubledò 

(comorbid, combined) is the presence of two diseases: Alzheimerôs disease and osteoporosis. The 

bone, in addition to mechanical and protective function, serves as a custodian of bone marrow cells 

and an organ for regulating the homeostasis of calcium ions. In the circadian gerontological period, 

osteoblasts, osteoclasts and osteocytes are determined by their respective functions of bone 

formation and bone resorption, and in the clinical-geriatric period of bone aging, bones and bone 

cells will change. 5P medicine and 5G medical services, new generation sequencing and 

pharmacogenetics are new modern foundations (paradigms) of personalized medicine ð a key basis 

for understanding the common mechanisms of the pathogenesis of osteoporosis and Alzheimerôs 

disease. The presence of multiple chronic conditions in gerontology and geriatrics requires the use 

and clinical application of information and communication infrastructure 5G the next generation, 

neuromarketing and neurobial, neuroimaging consciousness and brain-machine interfaces, biorobots 

and biochips. 5P medicine and functioning of integrated neural systems through integration and 

analysis of dynamic hybrid multimodal neural EEG and fMRI information, combined with 

neuropsychological testing, will allow the geriatrician to manage (prevent and predict), not only 

healthy aging of Homo sapiens, but also timely diagnosis of osteoporosis and Alzheimerôs disease, 

treatment start time, definition. Early age (from 40ï45 years) diagnosis, treatment and prevention of 

osteoporosis using tools (technologies) 5P medicine and 5G medical services, will manage 

the medical, socio-economic problem of our time. Early age diagnosis, treatment and prevention of 

osteoporosis using tools (technologies) 5P medicine and 5G medical services, allows you to manage 

a ñsilent epidemicò (ñhidden epidemicò) of the 21st century with the help of non-medicamentous 

treatments ð three multi-paradigm platforms: healthy lifestyle, physical activity, functional 

nutrition (balanced, healthy, natural). The key to the success of osteoporosis treatment is in a new 

5P medicine based on a deep individualized approach and motivation to prevent diseases. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʣʛʦʣʝʪʠʝ, ʢʦʩʪʴ, ʤʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʝʡ, ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʭʨʦʥʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʦʩʪʝʦʙʣʘʩʪʳ, ʦʩʪʝʦʢʣʘʩʪʳ, ʦʩʪʝʦʮʠʪʳ, ʦʩʪʝʦʧʦʨʦʟ, ʩʪʘʨʝʥʠʝ. 

 

Keywords: longevity, bone, multiple chronic conditions, osteoblasts, osteoclasts, osteocytes; 

osteoporosis, aging. 

 

ɺʚʝʜʝʥʠʝ 

ʆʩʪʝʦʧʦʨʦʟ ð ɻ ʪʦ ʛʣʦʙʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 21 ʚʝʢʘ. ʇʨʦʠʩʭʦʜʠʪ ʨʦʩʪ 

ʚʣʠʷʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʷʚʣʝʥʠʝ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʮʠʦʥʦʚ ʧʠʪʘʥʠʷ, ʧʠʱʝʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʮʘ, ʨʝʞʠʤʘ ʩʥʘ, ʨʘʙʦʯʠʭ ʩʤʝʥ ʠ ʜʨʫʛʠʭ ʤʦʜʠʬʠʮʠʨʫʝʤʳʭ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʤʢʘʭ ʩʣʦʞʥʦʡ, 
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ʤʥʦʛʦʛʨʘʥʥʦʡ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʦʩʪʝʦʧʦʨʦʟʘ.  

ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ ʩʨʝʜʦʚʳʤʠ ʦʩʥʦʚʘʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ 

ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ, ʘ ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ Homo sapiens ð ̫ ʚʣʷʶʪʩʷ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ 

ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ʀʤʤʫʥʥʳʡ ʛʦʤʝʦʩʪʘʟ ð ɻ ʪʦ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʣʝʨʘʥʪʥʦʩʪʴʶ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ð ̫ ʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚ ʠʩʭʦʜʝ 

ʟʜʦʨʦʚʴʷ ʠʣʠ ʙʦʣʝʟʥʠ. ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ï ɻ ʪʦ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʙʦʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ, ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʠ ʠʤʤʫʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʅ. ʇ. ʈʦʤʘʥʯʫʢ (2020) [1], ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʣʝʜʫʶʱʝʝ: 

ïʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ; 

ïʥʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ; 

ïʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʫʣʫʯʰʘʶʪ ʛʣʠʢʝʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʜʠʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ. ɼʨʫʛʠʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʡ-ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʦʩʠ ʚʢʣʶʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʠ/ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʠʝʪʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʦʬʠʣʷʭ ʤʠʢʨʦʙʠʦʤʘ; 

ïʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠ ʤʠʢʨʦʙʠʦʪʘ ʩʦʚʤʝʩʪʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʠ ʠʭ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʘ ʪʝʩʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʠ ʦʙʱʠʡ ʩʦʩʪʘʚ, ʠ ʙʦʛʘʪʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʦʜʫʣʷʮʠʠ 

ʠʤʤʫʥʠʪʝʪʘ ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ; 

ïʥʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ; 

ïʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʡ ʚʣʠʷʪʴ 

ʥʘ ʬʫʥʢʮʠʠ ʘʥʪʠʛʝʥʘ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ), 

ʜʝʡʩʪʚʫʷ ʚ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦʛʦ ʘʜʲʶʚʘʥʪʘ ʚʘʢʮʠʥʳ; 

ïʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ 

ʠ ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ð ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ 

ʘʪʘʢʠ; 

ïʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʠʤʤʫʥʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ; 
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ïʤʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; 

ïʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ.  

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [2].  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʟʨʘʩʪʦʤ 

ʟʘʙʦʣʝʚʘʥʠʷʭ [3]. 

 

ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ: ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ ï 

ʩʦʯʝʪʘʥʠʝ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʩʨʝʜʩʪʚ 

ʇʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʫʪʝʡ ʧʘʪʦʛʝʥʝʟʘ ʩʥʠʞʝʥʠʷ ʢʦʩʪʥʦʡ ʤʘʩʩʳ, 

ʫʣʫʯʰʝʥʠʷ ʙʘʣʘʥʩʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʩʠʣʳ ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ 

(ʘʣʝʥʜʨʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʧʨʝʧʘʨʘʪʳ ʢʘʣʴʮʠʷ ʠ ʚʠʪʘʤʠʥʘ ɼ) ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ ʩʨʝʜʩʪʚ 

(ʚʠʙʨʘʮʠʦʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʘʧʧʘʨʘʪʝ Power Plate (ʧʨʦʠʟʚʦʜʠʪʝʣʴ Power Plate 

International, ɻʦʣʣʘʥʜʠʷ. ʉʝʨʪʠʬʠʢʘʪ MD 553319) [4]. ʀʩʧʳʪʫʝʤʳʝ ʚ ʪʝʯʝʥʠʝ 24 ʥʝʜʝʣʴ 1 ʨʘʟ 

ʚ ʛʦʜ ʚʳʧʦʣʥʷʣʠ ʩʪʘʪʠʯʝʩʢʠʝ ʩʠʣʦʚʳʝ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʤʳʰʮʳ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ 

ʚʠʙʨʦʧʣʘʪʬʦʨʤʝ ʘʧʧʘʨʘʪʘ, ʩʦʚʝʨʰʘʶʱʝʡ ʮʠʢʣʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʪʨʝʭ ʧʣʦʩʢʦʩʪʷʭ ʩ ʟʘʜʘʥʥʦʡ 

ʯʘʩʪʦʪʦʡ (35 ɻʮ) ʠ ʘʤʧʣʠʪʫʜʦʡ (2 ʤʤ) ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 3 ʟʘʥʷʪʠʷ ʚ ʥʝʜʝʣʶ, ʢʘʞʜʦʝ ʠʟ 

ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ 15 ʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʤʳʰʮʳ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ ʧʦ 30 ï 45 ʩʝʢʫʥʜ ʢʘʞʜʦʝ ʩ ʦʪʜʳʭʦʤ ʤʝʞʜʫ ʫʧʨʘʞʥʝʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ 30ï60 

ʩʝʢʫʥʜ, ʘ ʪʘʢʞʝ ʨʘʟʤʠʥʢʫ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ; ʦʙʫʯʝʥʠʝ ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ ʚ ʰʢʦʣʝ ʙʦʣʴʥʦʛʦ 

ʦʩʪʝʦʧʦʨʦʟʦʤ ʚ ʪʝʯʝʥʠʠ 5 ʟʘʥʷʪʠʡ ʧʦ 1,5 ʯʘʩʘ ʢʘʞʜʦʝ ʩ ʠʥʪʝʨʚʘʣʦʤ 6 ʤʝʩʷʮʝʚ; ʝʞʝʜʥʝʚʥʳʡ 

ʧʨʠʝʤ ʢʘʰʠ çɿʜʦʨʦʚʷʢè). ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʪʝʨʘʧʠʷ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ 

ʧʣʦʪʥʦʩʪʠ (ʚʠʙʨʘʮʠʦʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʥʪʠʨʝʟʦʨʙʪʠʚʥʦʡ ʪʝʨʘʧʠʝʡ) ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʫʯʝʥʠʝʤ ʚ ʐʢʦʣʝ ʙʦʣʴʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʦʤ ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ 1 ʨʘʟ ʚ 6 ʤʝʩʷʮʝʚ 

ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ ʫ ʞʝʥʱʠʥ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʚ 2 ʨʘʟʘ ʚ 

ʛʦʜ, ʟʘ ʩʯʝʪ ʢʘʢ ʚʳʩʦʢʦʛʦ ʢʦʤʧʣʘʡʥʩʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʦʩʪʥʦʡ 

ʧʣʦʪʥʦʩʪʠ, ʪʘʢ ʠ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʪʫʨʘʣʴʥʦʛʦ 

ʨʘʚʥʦʚʝʩʠʷ, ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʘʜʝʥʠʷʤ [4ï9]. 

ʆʩʪʝʦʧʦʨʦʟ ʧʦ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʘ 4 ʤʝʩʪʝ ʩʨʝʜʠ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʝʨʝʣʦʤʳ ʯʘʩʪʦ ʠʤʝʶʪ ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʧʨʠʨʦʜʫ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʧʝʨʝʣʦʤʦʚ ʫ ʧʦʞʠʣʳʭ ʩʦʩʪʦʠʪ ʚ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ 

ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʘʜʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʫʧʨʘʞʥʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʨʨʝʢʮʠʠ ʩʭʝʤ ʪʝʨʘʧʠʠ 
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ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʩʢʣʶʯʘʷ ʧʨʝʧʘʨʘʪʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʨʠʩʢ 

ʧʘʜʝʥʠʡ), ʦʪʢʘʟʝ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ (ʢʫʨʝʥʠʝ, ʘʣʢʦʛʦʣʴ), ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʧʠʪʘʥʠʷ. ɺ 

ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʠ ʚʪʦʨʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʧʝʨʝʣʦʤʦʚ ʫ 

ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ [5ï9]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʩʪʝʦʧʦʨʦʟʘ ʦʙʫʩʣʦʚʣʝʥʳ ʠ ʝʛʦ ʚʟʘʠʤʦʩʚʷʟʴʶ ʩ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺʳʷʚʣʝʥʘ ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʠ ʩʦʩʪʦʷʥʠʷ ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʧʦʞʠʣʳʭ ʣʠʮ 

ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʝ 

ʧʦʨʘʞʝʥʠʝ ʩʦʩʫʜʦʚ ʥʘ ʩʪʦʨʦʥʝ ʧʦʨʘʞʝʥʠʷ. ɹʦʣʝʝ ʯʝʤ ʫ 70% ʙʦʣʴʥʳʭ, ʧʝʨʝʥʝʩʰʠʭ ʧʝʨʝʣʦʤ 

ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ, ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʝ ʟʘʙʦʣʝʚʘʥʠʝ (ʉʉɿ) ʠ ʚʳʷʚʣʝʥʘ 

ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ʧʨʠ ʩʦʯʝʪʘʥʠʠ ʉʉɿ ʠ ʧʝʨʝʣʦʤʦʚ ʰʝʡʢʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. 

ʅʘʣʠʯʠʝ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʧʝʨʝʣʦʤʘ ʧʦʟʚʦʥʢʘ ʠʣʠ ʦʩʪʝʦʧʦʨʦʟʘ ʧʨʠʚʦʜʠʪ ʢ 3-ʢʨʘʪʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʦʩʣʦʞʥʝʥʠʡ. 

ʂʦʩʪʥʘʷ ʪʢʘʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʫʶ ʬʦʨʤʫ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ. ʆʥʘ ʩʦʩʪʦʠʪ 

ʠʟ ʢʦʣʣʘʛʝʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ, ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷʤʠ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ. ʕʪʦ ʧʨʠʜʘʝʪ 

ʩʢʝʣʝʪʫ ʧʨʦʯʥʦʩʪʴ ʠ ʩʠʣʫ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʵʣʘʩʪʠʯʥʦʩʪʠ. ʂʣʝʪʦʯʥʳʡ ʩʦʩʪʘʚ 

ʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʦʩʪʝʦʙʣʘʩʪʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʦʡ ʢʦʩʪʠ; 

ʦʩʪʝʦʢʣʘʩʪʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʨʝʟʦʨʙʮʠʶ ʢʦʩʪʠ; ʦʩʪʝʦʮʠʪʘʤʠ, ʛʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʳʭ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʩʪʥʦʛʦ ʤʘʪʨʠʢʩʘ ʟʘ ʩʯʝʪ ʫʯʘʩʪʠʷ ʚ ʨʝʛʫʣʷʮʠʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʚʝʪʘ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ, ʵʪʠ ʢʣʝʪʢʠ 

ʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ 

ʚʝʱʝʩʪʚʝ ʢʦʩʪʠ, ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʧʦʩʪʦʷʥʩʪʚʘ ʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʂʦʩʪʴ ʧʦʩʪʦʷʥʥʦ 

ʨʝʟʦʨʙʠʨʫʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪʩʷ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ çʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝè. ʇʦʵʪʦʤʫ ʢʦʩʪʥʘʷ 

ʪʢʘʥʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʩʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʫʶ, ʩʢʦʣʴʢʦ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ 

ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʷʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ɺ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʢʦʩʪʥʘʷ ʪʢʘʥʴ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʦʭʦʜʷ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ 3 ʩʪʘʜʠʠ: ʥʘʨʘʩʪʘʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ, ʧʝʨʠʦʜ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʄʇʂʊ. ʉ 35 ʣʝʪ ʫ ʞʝʥʱʠʥ ʠ 45 ʣʝʪ ʫ ʤʫʞʯʠʥ ʥʘʯʠʥʘʝʪʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʝʨʷ ʢʦʩʪʥʦʡ ʤʘʩʩʳ. ɺ ʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʪʝʨʷ 0,3ï

0,5% ʚ ʛʦʜ. ʇʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʤʝʥʦʧʘʫʟʳ ʧʦʪʝʨʷ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʫʩʢʦʨʷʝʪʩʷ ʜʦ 2ï3% ʚ ʛʦʜ, 

ʧʨʦʜʦʣʞʘʷʩʴ ʚ ʪʘʢʦʤ ʪʝʤʧʝ ʜʦ 65ï70 ʣʝʪ. ʋ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʧʦʩʣʝ ʦʚʘʨʠʵʢʪʦʤʠʠ ʩʢʦʨʦʩʪʴ 

ʧʦʪʝʨʠ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 13% ʚ ʛʦʜ, ʪ. ʝ. ʢʦʩʪʥʳʡ ʩʪʘʪʫʩ ʞʝʥʱʠʥʳ ʙʦʣʝʝ ʪʝʩʥʦ 

ʩʚʷʟʘʥ ʩ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʧʦʩʪʤʝʥʦʧʘʫʟʳ, ʯʝʤ ʩ ʚʦʟʨʘʩʪʦʤ ʢʘʢ ʪʘʢʦʚʳʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʞʝʥʱʠʥʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ ʚ ʩʨʝʜʥʝʤ ʪʝʨʷʶʪ ʧʦʯʪʠ 35% ʢʦʨʪʠʢʘʣʴʥʦʡ ʠ ʦʢʦʣʦ 50% 

ʪʨʘʙʝʢʫʣʷʨʥʦʡ ʢʦʩʪʥʦʡ ʤʘʩʩʳ. ʄʫʞʯʠʥʳ ʥʝ ʠʤʝʶʪ ʵʢʚʠʚʘʣʝʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʤʝʥʦʧʘʫʟʝ, ʘ ʚʦʟʨʘʩʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʬʫʥʢʮʠʠ ʛʦʥʘʜ ʫ ʥʠʭ ʥʘʯʠʥʘʶʪʩʷ ʚ ʨʘʟʥʦʤ ʚʦʟʨʘʩʪʝ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʵʩʪʨʦʛʝʥʦʚ ʚ ʧʣʘʟʤʝ ʫ ʤʫʞʯʠʥ ʤʦʣʦʞʝ 

60 ʣʝʪ ʚʳʰʝ, ʯʝʤ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ, ʪʘʢ ʢʘʢ ʚ ʤʫʞʩʢʦʤ ʦʨʛʘʥʠʟʤʝ ʵʩʪʨʦʛʝʥʳ ʦʙʨʘʟʫʶʪʩʷ 

ʧʨʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʥʝ ʪʦʣʴʢʦ ʘʥʜʨʦʩʪʝʥʜʠʦʥʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʵʩʪʨʦʛʝʥʦʚ ʫ ʞʝʥʱʠʥ ʚ ʤʝʥʦʧʘʫʟʝ, ʥʦ ʠ ʪʝʩʪʦʩʪʝʨʦʥʘ, ʢʦʪʦʨʳʡ ʮʠʨʢʫʣʠʨʫʝʪ ʫ 

ʤʫʞʯʠʥ ʚ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. ʋ ʤʫʞʯʠʥ ʫʙʳʣʴ ʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 15ï20% 

ʚ ʢʦʨʪʠʢʘʣʴʥʦʡ ʠ 20ï30% ʚ ʪʨʘʙʝʢʫʣʷʨʥʦʡ ʢʦʩʪʥʦʡ ʪʢʘʥʠ [6]. 

ɽʱʝ ʧʨʝʜʩʪʦʠʪ ʧʨʦʜʝʣʘʪʴ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʚʳʷʚʣʝʥʠʶ ʨʘʟʣʠʯʠʡ ʚ ʧʨʠʯʠʥʘʭ ʠ 

ʯʘʩʪʦʪʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʛʝʥʦʪʠʧʦʤ ʠ ʬʝʥʦʪʠʧʦʤ. ɺʧʦʣʥʝ 

ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʩʢʨʠʥʠʥʛ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʣʠʤʦʨʬʠʟʤʦʚ (SNPs) ʚ ʧʨʝʜʝʣʘʭ 

ʤʘʩʪʝʨ-ʛʝʥʦʚ, ʫʧʨʘʚʣʷʶʱʠʭ ʢʣʶʯʝʚʳʤʠ ʧʫʪʷʤʠ ʨʘʟʚʠʪʠʷ ʢʦʩʪʝʡ, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 
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ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧʳ ʨʠʩʢʘ. ʅʘʢʦʥʝʮ, ʣʶʙʳʝ ʩʪʨʘʪʝʛʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʠʣʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʫʜʫʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩ ʥʦʚʳʤʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ 

ʠʟʤʝʨʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʩ ʥʦʚʳʤʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤʠ 

ʙʠʦʤʘʨʢʝʨʘʤʠ ʦʩʪʝʦʧʦʨʦʟʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ [6]. 

 

ʆʩʪʝʦʧʦʨʦʟ: ʩʦʚʨʝʤʝʥʥʳʝ ʧʘʨʘʜʠʛʤʳ ʚ XX ʠ XXI ʚʝʢʝ 

ʂʦʩʪʴ ð ɻ ʪʦ ʜʠʥʘʤʠʯʥʘʷ ʪʢʘʥʴ ʩ ʧʦʩʪʦʷʥʥʦ ʧʨʦʪʝʢʘʶʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʨʝʟʦʨʙʮʠʠ (ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʢʝʣʝʪ ʥʘ 80% ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʪʠʢʘʣʴʥʦʡ 

(ʢʦʤʧʘʢʪʥʦʡ) ʪʢʘʥʠ, ʥʘ 20% ʠʟ ʪʨʘʙʝʢʫʣʷʨʥʦʡ (ʛʫʙʯʘʪʦʡ). ʄʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʵʪʠʭ 

ʪʢʘʥʷʭ ʧʨʦʪʝʢʘʶʪ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ: ʭʦʪʷ ʪʨʘʙʝʢʫʣʷʨʥʳʝ ʢʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʧʷʪʫʶ ʯʘʩʪʴ 

ʢʦʩʪʥʦʡ ʤʘʩʩʳ, ʦʥʠ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ (ʧʦʟʚʦʥʦʯʥʠʢ, ʧʣʦʩʢʠʝ ʢʦʩʪʠ, 

ʵʧʠʬʠʟʳ ʠ ʜʠʘʬʠʟʳ ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ) ʠ ʧʦʪʝʨʷ ʠʭ ʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʪ ʚ 5 ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ 

ʢʦʨʪʠʢʘʣʴʥʳʭ. ʉʪʨʫʢʪʫʨʘ ʛʫʙʯʘʪʦʡ ʪʢʘʥʠ ʥʘʧʦʤʠʥʘʝʪ ʧʯʝʣʠʥʳʝ ʩʦʪʳ. ʇʨʠ ʨʝʟʦʨʙʮʠʠ ʢʦʩʪʠ 

ʧʨʦʠʩʭʦʜʷʪ ʧʝʨʬʦʨʘʮʠʠ ʧʣʘʩʪʠʥʦʢ, ʧʦʢʨʳʚʘʶʱʠʭ ʧʦʣʦʩʪʠ, ʠ ʧʦʪʝʨʷ ʢʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ. 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʨʝʩʪʘʚʨʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʬʦʨʤʘʮʠʠ ʚʝʜʝʪ ʢ ʫʪʦʣʱʝʥʠʶ ʵʪʠʭ ʧʣʘʩʪʠʥʦʢ, 

ʥʦ ʥʝ ʤʦʞʝʪ ʟʘʢʨʳʪʴ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʝʨʬʦʨʘʮʠʠ ʠ ʚʝʨʥʫʪʴ ʧʨʝʞʥʶʶ ʧʨʦʯʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʩʦʭʨʘʥʝʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʣʝʛʢʦʡ ʟʘʜʘʯʝʡ, ʯʝʤ ʝʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ð 

ʦʪʩʶʜʘ ʚʘʞʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʝʦʧʦʨʦʟʘ. 

ʇʨʦʮʝʩʩ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʭʨʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ 

ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʦʩʪʝʦʥʝ) ʪʨʝʭ ʚʠʜʦʚ ʢʣʝʪʦʢ ð ʦʩʪʝʦʮʠʪʦʚ, ʦʩʪʝʦʢʣʘʩʪʦʚ 

(çʨʘʟʨʫʰʠʪʝʣʝʡè) ʠ ʦʩʪʝʦʙʣʘʩʪʦʚ (çʩʪʨʦʠʪʝʣʝʡè). ɺ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʥʠʷ ʧʠʢʦʚʦʡ ʤʘʩʩʳ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ ʨʝʟʦʨʙʮʠʠ. ʇʠʢʦʚʫʶ 

ʢʦʩʪʥʫʶ ʤʘʩʩʫ ʞʝʥʱʠʥʳ ʜʦʩʪʠʛʘʶʪ ʢ 30ï35 ʛʦʜʘʤ, ʥʦ ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʠʢʦʚʦʡ 

ʤʘʩʩʳ ʢ 20ï25 ʛʦʜʘʤ. ʇʦʩʣʝ 35ï40 ʣʝʪ ʞʝʥʱʠʥʳ ʥʘʯʠʥʘʶʪ ʤʝʜʣʝʥʥʦ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,4ï

1,0% ʚ ʛʦʜ, ʪʝʨʷʪʴ ʢʦʩʪʥʫʶ ʤʘʩʩʫ, ʧʦ ʤʥʝʥʠʶ ʞʝ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ 

ʚʩʝʛʦ ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʤʝʥʦʧʘʫʟʳ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʤʝʥʦʧʘʫʟʳ ʩʥʠʞʝʥʠʝ ʢʦʩʪʥʦʡ ʤʘʩʩʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪʩʷ, ʥʘʯʘʣʴʥʘʷ ʧʦʪʝʨʷ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʥʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʥʦʚʴ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʜʣʝʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʝʨʚʳʝ 5 ʣʝʪ ʤʝʥʦʧʘʫʟʳ ʧʦʟʚʦʥʦʯʥʠʢ 

ʝʞʝʛʦʜʥʦ ʪʝʨʷʝʪ 3ï5% ʛʫʙʯʘʪʦʡ ʪʢʘʥʠ ʠ ʜʦ 1,5% ʢʦʨʪʠʢʘʣʴʥʦʡ, ʧʦʟʜʥʝʝ ð 0,5ï2,2%. ɿʘ ʩʚʦʶ 

ʞʠʟʥʴ ʞʝʥʱʠʥʘ ʪʝʨʷʝʪ ʦʢʦʣʦ 50% ʛʫʙʯʘʪʦʡ ʠ ʦʢʦʣʦ 35% ʢʦʤʧʘʢʪʥʦʡ ʪʢʘʥʠ ʦʪ ʠʭ ʧʠʢʦʚʳʭ 

ʟʥʘʯʝʥʠʡ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʦʪʝʨʠ ʤʘʩʩʳ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʟʘʚʠʩʠʪ 

ʦʪ ʝʝ ʧʠʢʦʚʳʭ ʟʥʘʯʝʥʠʡ.  

ʆʩʪʝʦʧʦʨʦʟ ð ɻ ʪʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʨʘʞʘʝʪ ʢʘʢ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʞʝʥʱʠʥ. ʍʦʪʷ 

ʯʘʱʝ ʚʩʝʛʦ ʦʥ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ, ʝʛʦ ʠʩʪʦʢʠ ʯʘʩʪʦ ʙʝʨʫʪ ʥʘʯʘʣʦ ʚ ʜʝʪʩʪʚʝ ʠ 

ʶʥʦʤ ʚʦʟʨʘʩʪʝ, ʢʦʛʜʘ ʧʠʢ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʥʝʚʝʣʠʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʩʪʥʳʝ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ 

ʛʣʦʙʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʜʨʦʩʪʢʦʚʳʡ ʠ ʙʦʣʝʝ 

ʧʦʟʜʥʠʡ ʧʦʜʨʦʩʪʢʦʚʳʡ ʚʦʟʨʘʩʪ. ɾʠʨʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʝ ʟʘʱʠʱʘʶʪ ʦʪ ʨʘʟʚʠʪʠʷ ʦʩʪʝʦʧʦʨʦʟʘ, 

ʠ ʧʨʠʝʤ ʵʩʪʨʦʛʝʥʦʚʳʭ ʜʦʙʘʚʦʢ ʥʝʮʝʣʝʩʦʦʙʨʘʟʝʥ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ 

ʫ ʤʫʞʯʠʥ ʠʣʠ ʞʝʥʱʠʥ ʚ ʧʨʝʤʝʥʦʧʘʫʟʝ. 

ʆʢʦʣʦ 80% ʙʦʣʴʥʳʭ ʦʩʪʝʦʧʦʨʦʟʦʤ ʩʦʩʪʘʚʣʷʶʪ ʞʝʥʱʠʥʳ. ʇʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʡ 

ʦʩʪʝʦʧʦʨʦʟ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ. ɽʩʣʠ ʚʪʦʨʠʯʥʳʝ ʦʩʪʝʦʧʦʨʦʟʳ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 15% 

ʩʣʫʯʘʝʚ ʦʩʪʝʦʧʦʨʦʟʘ, ʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʠʯʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʘ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʡ ʟʘʥʠʤʘʝʪ 

85%. ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʧʝʨʚʠʯʥʳʡ ʦʩʪʝʦʧʦʨʦʟ ʧʦʨʘʞʘʝʪ 25ï40% ʞʝʥʱʠʥ ʚ 

ʤʝʥʦʧʘʫʟʘʣʴʥʦʤ ʧʝʨʠʦʜʝ.  

ʉʘʤʦʝ ʛʨʦʟʥʦʝ ʦʩʣʦʞʥʝʥʠʝ ʦʩʪʝʦʧʦʨʦʟʘ ð ʧʝʨʝʣʦʤʳ ʢʦʩʪʝʡ, ʦʩʦʙʝʥʥʦ ð ʙʝʜʨʘ, ʧʦʩʣʝ 

ʢʦʪʦʨʳʭ 20% ʙʦʣʴʥʳʭ ʧʦʛʠʙʘʶʪ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʛʦʜʘ, ʫ ʧʦʣʦʚʠʥʳ ʚʳʞʠʚʰʠʭ ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ 
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ʙʝʜʨʘ ʩʥʠʞʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʘ ʪʨʝʪʴ ð ʥʫʞʜʘʝʪʩʷ ʚ ʜʣʠʪʝʣʴʥʦʤ ʫʭʦʜʝ, ʪʝʨʷʝʪ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ð ʟʘʥʠʤʘʝʪ ʜʦ 25% ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʪʜʝʣʝʥʠʡ. 

ʂʦʩʪʥʘʷ ʪʢʘʥʴ ʧʨʝʪʝʨʧʝʚʘʝʪ ʥʝʧʨʝʨʳʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʷʜʘ ʧʨʦʮʝʩʩʦʚ. ʂʦʩʪʴ ʨʘʟʨʫʰʘʝʪʩʷ ʠ ʨʘʩʩʘʩʳʚʘʝʪʩʷ ʦʩʪʝʦʢʣʘʩʪʘʤʠ, ʘ ʟʘʪʝʤ ʟʘʤʝʱʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʦʡ ʢʦʩʪʠ ʦʩʪʝʦʙʣʘʩʪʘʤʠ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʩʪʝʦʙʣʘʩʪʘʤʠ, ʘ ʥʘʧʨʘʚʣʝʥʠʝ ð ʦʩʪʝʦʮʠʪʘʤʠ ʠ ʘʢʪʠʚʥʦʩʪʴʶ ʦʩʪʝʦʢʣʘʩʪʦʚ. ʆʙʦʨʦʪ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʠ ʞʝʩʪʢʦ ʨʝʛʫʣʠʨʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʩʪʝʦʙʨʘʟʫʶʱʝʡ ʠ ʨʝʟʦʨʙʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʩʪʝʦʙʣʘʩʪʦʚ ʠ ʦʩʪʝʦʢʣʘʩʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʢʦʩʪʥʦʡ ʨʝʟʦʨʙʮʠʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʩʪʝʡ, ʧʨʠʚʦʜʷʱʠʡ ʢ 

ʩʥʠʞʝʥʠʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʝʡ, ʥʘʟʳʚʘʝʪʩʷ ʦʩʪʝʦʧʝʥʠʝʡ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʚʳʟʚʘʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʆʩʪʝʦʧʦʨʦʟ ð 

ʵʪʦ ʦʙʱʝʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʢʝʣʝʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝʤ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʠ ʫʭʫʜʰʝʥʠʝʤ 

ʢʦʩʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʩʪʝʦʧʦʨʦʟ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʧʝʨʝʣʦʤʘʤ 

ʢʦʩʪʝʡ, ʘ ʫʩʢʦʨʝʥʥʘʷ ʧʦʪʝʨʷ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʩʤʝʨʪʥʦʩʪʠ 

ʧʦʩʣʝ ʧʝʨʝʣʦʤʦʚ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʝʦʧʦʨʦʟ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

ʇʨʦʯʥʦʩʪʴ ʢʦʩʪʠ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ (ʄʇʂ), ʪʘʢ ʠ 

ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʩʪʠ. ʂʦʩʪʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʧʨʦʯʥʦʩʪʴ ʢʦʩʪʝʡ. ʂʘʯʝʩʪʚʦ ʢʦʩʪʠ ð ɻ ʪʦ ʬʫʥʢʮʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʢʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʩʚʦʡʩʪʚ ʢʦʩʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʂʣʠʥʠʯʝʩʢʠ ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʠʟʤʝʨʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʢʦʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʜʚʫʭʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʘʙʩʦʨʙʮʠʦʤʝʪʨʠʷ (DXA). DXA ʠʟʤʝʨʷʝʪ ʦʙʲʝʤ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʝʨʘʣʦʚ ʚ ʢʦʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʤʠʥʝʨʘʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʄʇʂʊ) ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʩʪʠ. ʀʟʤʝʨʝʥʠʝ 

ʄʇʂʊ ʛʝʥʝʨʠʨʫʝʪ ʊ-ʙʘʣʣ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʮʝʥʢʘ 0 ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ, ʦʮʝʥʢʘ < ī1,5ï2,5 

ʷʚʣʷʝʪʩʷ ʜʠʘʛʥʦʩʪʠʢʦʡ ʦʩʪʝʦʧʝʥʠʠ, ʘ ʦʮʝʥʢʘ < ī2,5 ð ʜʠʘʛʥʦʩʪʠʢʦʡ ʦʩʪʝʦʧʦʨʦʟʘ. ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʦʣʝʝ 50% ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʫʧʢʠʤʠ ʧʝʨʝʣʦʤʘʤʠ ʠʤʝʶʪ ʊ-ʙʘʣʣ  < ī2,5. 

ʆʩʪʝʦʧʦʨʦʟ ð ʩʠʩʪʝʤʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʢʝʣʝʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʥʠʞʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʢʦʩʪʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʨʠʩʢʘ ʧʝʨʝʣʦʤʦʚ. ʇʨʦʯʥʦʩʪʴ ʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ 

(ʄʇʂʊ) ʠ ʘʨʭʠʪʝʢʪʦʥʠʢʠ, ʢʦʩʪʥʦʛʦ ʦʙʤʝʥʘ, ʥʘʢʦʧʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʠʡ, ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ. ɿʘʙʦʣʝʚʘʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ ʢʣʠʥʠʯʝʩʢʠ ʥʝʨʝʜʢʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ 

ʧʦʩʣʝ ʧʝʨʝʣʦʤʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ çʩʢʨʳʪʫʶ ʵʧʠʜʝʤʠʶè. ʉʪʘʨʝʥʠʝ 

ʥʘʩʝʣʝʥʠʷ ʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ, 

ʦʩʦʙʝʥʥʦ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ. ɽʩʣʠ ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʪʝʤʧʳ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʯʠʩʣʘ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʩʦʭʨʘʥʷʪʩʷ, 

ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢ 2050 ʛ. ʯʘʩʪʦʪʘ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ ʫʚʝʣʠʯʠʪʩʷ ʚ 2,4 ʨʘʟʘ. ʇʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ɺʆɿ, ʦʩʪʝʦʧʦʨʦʟ ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʢʦʪʦʨʦʝ ʥʘʨʷʜʫ ʩ ʠʥʬʘʨʢʪʦʤ ʤʠʦʢʘʨʜʘ, ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ ʠ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʴʶ 

ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

 

ʇʝʨʝʣʦʤʳ 

ʇʝʨʝʣʦʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʨʘʩʭʦʜʦʚ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ. ʏʘʩʪʦʪʘ 

ʧʝʨʝʣʦʤʦʚ ʪʘʟʘ, ʙʝʜʨʘ, ʧʦʟʚʦʥʢʦʚ, ʣʫʯʝʚʦʡ ʢʦʩʪʠ ʠ ʛʦʣʝʥʦʩʪʦʧʥʦʛʦ ʩʫʩʪʘʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʚʦʟʨʘʩʪʦʤ. ʇʝʨʝʣʦʤʳ ʢʦʩʪʝʡ ʧʦʞʠʣʦʛʦ ʯʝʣʦʚʝʢʘ ʯʘʩʪʦ ʠʤʝʝʪ ʤʥʦʛʦʬʘʢʪʦʨʥʫʶ ʧʨʠʨʦʜʫ. 

ʆʩʪʝʦʧʦʨʦʟ ʠ ʧʘʜʝʥʠʷ ð ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʠʯʠʥʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʝʨʝʣʦʤʘʤ ʫ 
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ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ 56% ʛʦʩʧʠʪʘʣʠʟʘʮʠʡ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ. ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʣʶʜʠ, ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʶʱʠʝʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ, 

ʚʝʜʫʱʠʝ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʠʩʢʣʶʯʠʚʰʠʝ ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ (ʢʫʨʝʥʠʝ, ʘʣʢʦʛʦʣʴ), 

ʞʠʚʫʱʠʝ ʚ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʝ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʨʠʩʢʠ ʧʘʜʝʥʠʡ ʠ ʧʝʨʝʣʦʤʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʢʘʟʘʣʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʨʦʣʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʦʙʣʝʤʝ ʦʩʪʝʦʧʦʨʦʟʘ ʜʣʷ ʙʦʣʴʥʳʭ ʚ ʧʣʘʥʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʘʜʝʥʠʡ ʠ ʧʝʨʝʣʦʤʦʚ. ɺ ʵʪʦʡ 

ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʢʘʩʘʶʱʝʡʩʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʝʨʝʣʦʤʦʚ 

ʩʨʝʜʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʚ ʢʦʥʪʝʢʩʪʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

 

ʕʧʠʜʝʤʠʦʣʦʛʠʷ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ 

ʆʩʪʝʦʧʦʨʦʟ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʙʦʣʝʝ 9 ʤʠʣʣʠʦʥʦʚ ʧʝʨʝʣʦʤʦʚ ʚ ʛʦʜ, ʠʟ ʢʦʪʦʨʳʭ 

1,6 ʤʠʣʣʠʦʥʘ ð ʧʝʨʝʣʦʤʳ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ, 1,7 ʤʠʣʣʠʦʥʘ ð ʧʝʨʝʣʦʤʳ ʧʨʝʜʧʣʝʯʴʷ ʠ 

1,4 ʤʠʣʣʠʦʥʘ ð ʢʣʠʥʠʯʝʩʢʠʝ ʧʝʨʝʣʦʤʳ ʪʝʣ ʧʦʟʚʦʥʢʦʚ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ 

4 ʤʠʣʣʠʦʥʘ ʧʝʨʝʣʦʤʦʚ ʚ ʛʦʜ ʥʘ ʬʦʥʝ ʦʩʪʝʦʧʦʨʦʟʘ, 34 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʨʠʩʢ 

ʧʝʨʝʣʦʤʦʚ. ʆʮʝʥʢʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ 50% ʞʝʥʱʠʥ ʠ ʫ 20% ʤʫʞʯʠʥ ʩʪʘʨʰʝ 50 ʣʝʪ ʝʩʪʴ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʦʛʦ ʧʝʨʝʣʦʤʘ.  

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʦʪ ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʢ ʜʨʫʛʦʡ. ɺ ʉʦʝʜʠʥʝʥʥʳʭ 

ʐʪʘʪʘʭ ʯʠʩʣʦ ʧʝʨʝʣʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʚ 2005 ʛ ʧʨʝʚʳʩʠʣʦ 2 ʤʠʣʣʠʦʥʘ. ʇʦ 

ʦʮʝʥʢʘʤ, ʥʘ ʧʝʨʝʣʦʤʳ ʧʦʟʚʦʥʢʦʚ ʧʨʠʭʦʜʠʪʩʷ 73% ʦʪ ʦʙʱʝʛʦ ʠʭ ʯʠʩʣʘ. ɾʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ 

65 ʣʝʪ ʠ ʩʪʘʨʰʝ ʩʦʩʪʘʚʣʷʣʠ 74% ʚʩʝʭ ʩʣʫʯʘʝʚ ʧʝʨʝʣʦʤʦʚ.  

ɺ ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ ʝʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 3,5 ʤʠʣʣʠʦʥʦʚ ʥʦʚʳʭ 

ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ, ʚʢʣʶʯʘʷ 620 000 ʧʝʨʝʣʦʤʦʚ ʙʝʜʨʘ, 520 000 ʧʝʨʝʣʦʤʦʚ ʪʝʣ 

ʧʦʟʚʦʥʢʦʚ, 560 000 ʧʝʨʝʣʦʤʦʚ ʧʨʝʜʧʣʝʯʴʷ ʠ 1 800 000 ʧʝʨʝʣʦʤʦʚ ʜʨʫʛʠʭ ʣʦʢʘʣʠʟʘʮʠʡ 

(ʧʝʨʝʣʦʤʳ ʪʘʟʘ, ʨʝʙʝʨ, ʧʣʝʯʝʚʦʡ, ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʢʦʩʪʠ, ʤʘʣʦʙʝʨʮʦʚʦʡ ʢʦʩʪʝʡ, ʢʣʶʯʠʮʳ, 

ʣʦʧʘʪʢʠ, ʛʨʫʜʠʥʳ ʠ ʜʨ.).  

ʆʜʥʘʢʦ, ʩ ʫʯʝʪʦʤ ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʩʪʘʨʝʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʙʳʣʦ ʧʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʙʦʣʝʝ 50% ʧʝʨʝʣʦʤʦʚ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ʙʫʜʝʪ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ɸʟʠʠ. 

 

ʆʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʝʨʝʣʦʤʦʚ ʫ ʧʦʞʠʣʳʭ 

ʄʠʥʝʨʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʄʇʂʊ) ʷʚʣʷʝʪʩʷ çʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤè ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʝʦʧʦʨʦʟʘ ʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʧʝʨʝʣʦʤʦʚ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʧʝʨʝʣʦʤʦʚ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʄʇʂʊ. 

 ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʦʟʨʘʩʪ, ʧʦʣ, ʨʘʩʘ, ʨʦʩʪ, ʚʝʩ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ 

ʧʝʨʝʣʦʤ, ʢʫʨʝʥʠʝ, ʠʟʙʳʪʦʯʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʩʝʤʝʡʥʳʡ ʘʥʘʤʥʝʟ, ʨʝʚʤʘʪʦʠʜʥʳʡ 

ʘʨʪʨʠʪ ʠ ʧʨʠʝʤ ʧʝʨʦʨʘʣʴʥʳʭ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. ʕʪʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʄʇʂʊ 

ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʦʢ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʣʦʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʰʢʘʣʳ FRAX (10-ʣʝʪʥʷʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʝʣʦʤʘ).  

ʅʦ ʄʇʂʊ ʫʯʠʪʳʚʘʝʪ ʪʦʣʴʢʦ ʧʣʦʪʥʦʩʪʴ ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʦʩʪʥʫʶ 

ʤʠʢʨʦʘʨʭʠʪʝʢʪʫʨʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʮʝʥʢʠ ʦʩʪʝʦʧʦʨʦʟʘ 

ʠ ʨʠʩʢʘ ʧʝʨʝʣʦʤʦʚ, ʥʘʟʚʘʥʥʳʡ Trabecular Bone Score (TBS). TBS ð ɻ ʪʦ ʧʘʨʘʤʝʪʨ, 

ʦʮʝʥʠʚʘʶʱʠʡ ʤʠʢʨʦʘʨʭʠʪʝʢʪʫʨʫ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʠʤʝʝʪ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʨʠʩʢʘ ʧʝʨʝʣʦʤʦʚ.  

ʀʟʤʝʨʝʥʠʝ ʄʇʂʊ ʠ TBS ʩʦʚʤʝʩʪʥʦ ʜʘʶʪ ʙʦʣʝʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʩʪʥʦʡ ʪʢʘʥʠ . 

ʆʜʥʘʢʦ, ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʧʨʠʯʠʥʳ ʚʪʦʨʠʯʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʘ, ʢʦʛʥʠʪʠʚʥʳʝ 
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ʥʘʨʫʰʝʥʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʧʣʦʭʦʝ ʟʨʝʥʠʝ, ʤʦʛʫʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʧʘʜʝʥʠʷ ʠ ʫʚʝʣʠʯʠʪʴ ʨʠʩʢ ʧʝʨʝʣʦʤʦʚ. ɼʝʬʠʮʠʪ ʚʠʪʘʤʠʥʘ D ʩʚʷʟʘʥ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ 

ʧʘʜʝʥʠʡ ʠ ʧʝʨʝʣʦʤʦʚ. 

ɺ ʧʝʨʝʯʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴʥʦʛʦ ʦʩʪʝʦʧʦʨʦʟʦʤ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʦ ʦʩʪʝʦʧʝʥʠʯʝʩʢʦʤʫ ʩʠʥʜʨʦʤʫ, ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʘ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ: ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʨʘʟʚʝʨʥʫʪʳʡ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: 

ʢʘʣʴʮʠʡ, ʢʨʝʘʪʠʥʠʥ, ʧʦʜʩʯʝʪ ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ), ʬʦʩʬʦʨ, ʤʘʛʥʠʡ, 

ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ, ʧʝʯʝʥʦʯʥʳʝ ʬʝʨʤʝʥʪʳ, ʛʣʶʢʦʟʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ: 

ʛʦʨʤʦʥʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ (ʊʊɻ, ʩʚʦʙʦʜʥʳʡ ʊ4), ʧʘʨʘʪʠʨʝʦʠʜʥʳʡ ʛʦʨʤʦʥ (ʇʊɻ), ʫʨʦʚʝʥʴ 

ʚʠʪʘʤʠʥʘ D, ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʛʠʧʦʛʦʥʘʜʠʟʤ ð ʧʦʣʦʚʳʝ ʛʦʨʤʦʥʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʘʟʥʘʯʘʶʪʩʷ 

ʧʦʞʠʣʳʤ ʣʶʜʷʤ, ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ ʧʘʜʝʥʠʡ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʝʨʝʣʦʤʦʚ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʝ, ʜʠʫʨʝʪʠʢʠ, ɓ-ʙʣʦʢʘʪʦʨʳ, ʩʝʜʘʪʠʚʥʳʝ ʠ ʩʥʦʪʚʦʨʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʥʝʡʨʦʣʝʧʪʠʢʠ, ʘʥʪʠʜʝʧʨʝʩʩʘʥʪʳ, ʥʘʨʢʦʪʠʯʝʩʢʠʝ ʠ ʥʝʩʪʝʨʦʠʜʥʳʝ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʟʚʝʰʠʚʘʪʴ çʧʦʣʴʟʘ-ʨʠʩʢè 

ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ʧʦʜʦʙʥʦʡ ʪʝʨʘʧʠʠ. ʊʘʢ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʢʘʟ ʦʪ ʧʩʠʭʦʪʨʦʧʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ 

ʢʦʨʨʝʢʮʠʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ ʥʘ 66% ʩʥʠʞʘʶʪ ʯʘʩʪʦʪʫ ʧʘʜʝʥʠʡ [7ï8]. 

 

ɹʝʟʦʧʘʩʥʘʷ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ 

ʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʤʦʞʝʪ ʪʘʠʪʴ ʚ ʩʝʙʝ ʦʧʘʩʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʪʴ ʨʠʩʢ ʧʘʜʝʥʠʡ ʠ 

ʧʝʨʝʣʦʤʦʚ ʫ ʣʠʮ ʩ ʧʦʩʪʤʝʥʦʧʘʫʟʘʣʴʥʳʤ ʦʩʪʝʦʧʦʨʦʟʦʤ. ʉʢʦʣʴʟʢʠʝ ʣʝʩʪʥʠʮʳ, ʧʦʣʳ, 

ʥʝʘʜʝʢʚʘʪʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʙʝʩʧʦʨʷʜʦʢ, ʥʝʟʘʢʨʝʧʣʝʥʥʳʝ ʢʦʚʨʠʢʠ, ʧʨʦʚʦʜʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʘʜʝʥʠʶ. ʊʘʢ, ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʧʦʣʦʚʠʥʝ ð ʜʚʫʭ ʪʨʝʪʷʭ ʩʣʫʯʘʝʚ ʧʘʜʝʥʠʡ 

ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ.  

ʄʥʦʛʠʝ ʧʦʞʠʣʳʝ ʣʶʜʠ ʩʚʷʟʳʚʘʶʪ ʩʚʦʠ ʧʘʜʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʜʦʤʘ ʠʣʠ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʛʦ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʚʨʠʢʠ ʚ 

ʧʨʠʭʦʞʠʭ, ʠ ʥʘʧʦʣʴʥʳʝ ʧʦʢʨʳʪʠʷ ʙʳʣʠ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʦʤʘʰʥʠʭ 

ʦʧʘʩʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʘʜʝʥʠʷʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʧʝʨʝʣʦʤʘʤ ʙʝʜʨʘ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʦʚʤʝʩʪʥʦʝ ʚʣʠʷʥʠʝ ʠ ʵʢʟʦʛʝʥʥʳʭ (ʦʢʨʫʞʘʶʱʘʷ 

ʩʨʝʜʘ), ʠ ʵʥʜʦʛʝʥʥʳʭ (ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ, ʩʦʩʪʦʷʥʠʝ ʬʠʟʠʯʝʩʢʦʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ) ʬʘʢʪʦʨʦʚ ʥʘ ʨʠʩʢ ʧʘʜʝʥʠʡ.  

ʇʘʮʠʝʥʪʘʤ ʠ ʠʭ ʩʝʤʴʷʤ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʫʩʪʨʘʥʝʥʠʝ ʜʦʤʘʰʥʠʭ ʦʧʘʩʥʦʩʪʝʡ, 

ʪʘʢʠʭ ʢʘʢ ʥʝʟʘʢʨʝʧʣʝʥʥʳʝ ʢʦʚʨʠʢʠ, ʧʣʦʭʦʝ ʦʩʚʝʱʝʥʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʨʫʯʥʝʡ ʚ ʚʘʥʥʳʭ 

ʢʦʤʥʘʪʘʭ ʠ ʪʫʘʣʝʪʝ, ʦʛʨʘʥʠʯʠʪʝʣʝʡ ʩʪʫʧʝʥʝʡ ʠ ʜʨ. 

 

ʆʙʫʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ 

ɹʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʘʜʝʥʠʡ ʚ ʰʢʦʣʘʭ ʜʣʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʝʪ ʥʘ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʧʘʜʝʥʠʡ (ʥʘ 

40%) ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʣʦʤʦʚ (ʥʘ 35%) [9]. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʧʨʦʰʝʜʰʠʤʠ ʦʙʫʯʝʥʠʝ, 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʙʫʯʝʥʠʝ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʠʭ ʟʥʘʥʠʷ ʦ ʧʨʦʙʣʝʤʝ ʦʩʪʝʦʧʦʨʦʟʘ, ʨʠʩʢʘʭ 

ʧʘʜʝʥʠʡ, ʧʝʨʝʣʦʤʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʜʝʥʠʡ [5]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʘʜʝʥʠʡ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʦʞʠʣʳʤ ʧʘʮʠʝʥʪʘʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʧʝʨʝʣʦʤʦʚ ʫ ʧʦʞʠʣʳʭ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ 

ʪʝʨʘʧʠʠ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʜʝʥʠʡ ʠ ʧʝʨʝʣʦʤʦʚ ʩ ʧʦʤʦʱʴʶ 
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ʨʝʛʫʣʷʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʧʨʘʞʥʝʥʠʡ ʩ ʦʪʷʛʦʱʝʥʠʝʤ ʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʨʨʝʢʮʠʠ ʩʭʝʤ ʪʝʨʘʧʠʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʧʨʝʧʘʨʘʪʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʨʠʩʢ ʧʘʜʝʥʠʡ (ʧʩʠʭʦʪʨʦʧʥʳʝ ʧʨʝʧʘʨʘʪʳ), ʦʪʢʘʟʘ ʦʪ 

ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ (ʢʫʨʝʥʠʝ, ʘʣʢʦʛʦʣʴ), ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʨʦʪʝʢʪʦʨʳ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʣʠʮ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʧʝʨʚʠʯʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦʛʦ 

ʧʝʨʝʣʦʤʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʫʞʥʦ ʫʜʝʣʠʪʴ ʦʙʫʩʪʨʦʡʩʪʚʫ ʜʦʤʘʰʥʝʡ 

ʙʝʟʦʧʘʩʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʫʯʝʥʠʶ ʧʘʮʠʝʥʪʦʚ ʚʦʧʨʦʩʘʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ 

ʦʩʪʝʦʧʦʨʦʟʘ [5]. 

ʂʣʶʯ ʢ ʫʩʧʝʭʫ ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ ð ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʚʦʡ 5ʇ ð ʤʝʜʠʮʠʥʝ ʦʩʥʦʚʘʥʥʦʡ, 

ʥʘ ʛʣʫʙʦʢʦʤ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʠ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ, ʩ 

ʧʦʤʦʱʴʶ: 

ʂʦʤʧʣʝʢʩʥʦʡ ʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʘʮʠʝʥʪʘ (ʂʆʆʇ); 

ʂʦʤʧʣʝʢʩʥʦʡ ʛʝʨʠʘʪʨʠʯʝʩʢʦʡ ʦʮʝʥʢʠ (ʂɻʆ). 

ʋ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ 65 ʣʝʪ ʠ ʩʪʘʨʰʝ ʦʮʝʥʠʚʘʝʪʩʷ 10-ʣʝʪʥʠʡ ʨʠʩʢ ʧʝʨʝʣʦʤʦʚ ʧʦ ʘʣʛʦʨʠʪʤʫ 

FRAX ʩ ʮʝʣʴʶ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʦ ʨʠʩʢʫ ʧʝʨʝʣʦʤʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ 

ʘʥʪʠʦʩʪʝʦʧʦʨʦʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ: 

https://www.sheffield.ac.uk/FRAX/tool.aspx?lang=rs). 

 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʩʪʝʦʧʦʨʦʟʘ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [10], ʧʦʢʘʟʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʝʨʝʩʤʦʪʨʝʥʥʳʤʠ ʨʫʢʦʚʦʜʷʱʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʣʷ ʂʘʥʘʜʳ. ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʥʝʟʘʚʠʩʠʤʳʭ 

ʘʥʘʣʠʟʦʚ, ʩʨʘʚʥʠʚʘʶʱʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ 

ʦʩʪʝʦʧʦʨʦʟʘ, ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʣʝʯʝʥʠʝ 

ʦʩʪʝʦʧʦʨʦʟʘ ʥʘ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʘ ʞʝʥʱʠʥʳ, ʠʩʪʦʨʠʠ ʧʝʨʝʣʦʤʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʥʦʩʠʪʴ 

ʧʝʨʦʨʘʣʴʥʳʝ ʙʠʩʬʦʩʬʦʥʘʪʳ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʚ ʥʝʜʘʚʥʦ ʧʝʨʝʩʤʦʪʨʝʥʥʳʭ 

ʢʘʥʘʜʩʢʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʘʭ [10]. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʝʟʥʦʩʪʠ ʟʘʪʨʘʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʨʘʚʥʠʚʘʣʠ ʘʣʝʥʜʨʦʥʘʪ, ʵʪʠʜʨʦʥʘʪ, ʨʠʟʝʜʨʦʥʘʪ, ʟʦʣʝʜʨʦʥʘʪ, 

ʜʝʥʦʩʫʤʘʙ ʠ ʦʪʩʫʪʩʪʚʠʝ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʨʢʦʚʩʢʦʡ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʶʱʝʡ 

ʜʘʥʥʳʝ ʦ ʨʠʩʢʝ ʧʝʨʝʣʦʤʦʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʟʘʪʨʘʪʘʭ, ʩʤʝʨʪʥʦʩʪʠ, ʙʝʩʧʦʣʝʟʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʝ ʣʝʯʝʥʠʷ. ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʘ, ʘʥʘʤʥʝʟʘ 

ʧʝʨʝʣʦʤʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʥʦʩʠʪʴ ʧʝʨʦʨʘʣʴʥʳʝ ʙʠʩʬʦʩʬʦʥʘʪʳ. ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʮʝʥʘʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʠ ʩʪʨʫʢʪʫʨʥʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ.  

ʆʩʪʝʦʧʦʨʦʟ ð ɻ ʪʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʥʠʟʢʦʡ 

ʢʦʩʪʥʦʡ ʤʘʩʩʦʡ, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʚʘʝʪ ʭʨʫʧʢʦʩʪʴ ʢʦʩʪʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʠʩʢʘ 

ʧʝʨʝʣʦʤʦʚ. ʆʩʪʝʦʧʦʨʦʟ ʤʦʞʝʪ ʙʳʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʣʠʙʦ ʧʦ ʥʘʣʠʯʠʶ ʭʨʫʧʢʠʭ ʧʝʨʝʣʦʤʦʚ, 

ʣʠʙʦ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ ɺʩʝʤʠʨʥʦʡ ʆʨʛʘʥʠʟʘʮʠʠ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʦʩʪʥʦʡ 

ʤʘʩʩʝ: ʥʘʣʠʯʠʝ ʤʠʥʝʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ (ʄʇʂʊ), ʢʦʪʦʨʘʷ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʥʘ 

2,5 ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʷ (SD) ʥʠʞʝ ʩʨʝʜʥʝʡ ʧʠʢʦʚʦʡ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʩʨʝʜʥʝʡ ʤʦʣʦʜʦʡ 

ʞʝʥʱʠʥʳ. ɺ ʂʘʥʘʜʝ ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʦʩʪʝʦʧʦʨʦʟʘ ʫ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʩ 6% ʚ ʚʦʟʨʘʩʪʝ ʦʪ 50 ʜʦ 59 ʣʝʪ ʜʦ ʙʦʣʝʝ ʯʝʤ 40% ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 

80 ʣʝʪ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʝʨʝʣʦʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʣʦʤʳ ʙʝʜʨʘ, ʧʦʟʚʦʥʢʦʚ ʠʣʠ ʟʘʧʷʩʪʴʷ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʦʩʪʝʦʧʦʨʦʟʦʤ ʷʚʣʷʶʪʩʷ ʧʝʨʝʣʦʤʳ ʙʝʜʨʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ 

ʠ ʙʦʣʴʰʝʡ ʩʤʝʨʪʥʦʩʪʴʶ,  ʥʘʨʷʜʫ ʩ ʨʘʩʪʫʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʦʩʪʝʦʧʦʨʦʟʘ, ʨʠʩʢ 
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ʧʝʨʝʣʦʤʘ ʫ ʞʝʥʱʠʥ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʨʠʩʢ ʧʝʨʝʣʦʤʘ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ 

ʧʨʝʜʳʜʫʱʠʤ ʘʥʘʤʥʝʟʦʤ ʧʝʨʝʣʦʤʘ ʠ ʩʪʝʧʝʥʴʶ ʥʠʟʢʦʡ ʢʦʩʪʥʦʡ ʤʘʩʩʳ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [10], ʧʦʢʘʟʘʥʦ, ʯʪʦ ʝʞʝʛʦʜʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ 2010 ʛ., 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ ʚ ʂʘʥʘʜʝ, ʩʦʩʪʘʚʠʣʠ 2,3 ʤʠʣʣʠʘʨʜʘ ʢʘʥʘʜʩʢʠʭ ʜʦʣʣʘʨʦʚ, ʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 1,6 ʤʠʣʣʠʘʨʜʘ ʢʘʥʘʜʩʢʠʭ ʜʦʣʣʘʨʦʚ ð ʥʘ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʯʨʝʞʜʝʥʠʡ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʭʦʜʘ. ʉʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ ʧʝʨʝʣʦʤʦʚ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ 

ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʘʩʭʦʜʦʚ ʥʘ ʥʝʦʪʣʦʞʥʫʶ ʧʦʤʦʱʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ. 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ, ʦʭʚʘʪʳʚʘʝʤʳʝ ʆʥʪʘʨʠʦ, ʩʘʤʦʡ 

ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʡ ʢʘʥʘʜʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ, ʚʢʣʶʯʘʶʪ ʙʠʩʬʦʩʬʦʥʘʪʳ (ɸʣʝʥʜʨʦʥʘʪ, ʵʪʠʜʨʦʥʘʪ, 

ʨʠʟʝʜʨʦʥʘʪ ʠ ʟʦʣʝʜʨʦʥʘʪ) ʠ ʠʥʛʠʙʠʪʦʨ RANKL ð ʜʝʥʦʩʫʤʘʙ.  

ɺ ʘʧʨʝʣʝ 2017 ʛ. ʢʘʥʘʜʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ (CADTH) ʚʳʧʫʩʪʠʣʦ 4 ʠʟʜʘʥʠʝ ʢʘʥʘʜʩʢʠʭ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʈʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʨʫʧʥʳʡ ʧʝʨʝʩʤʦʪʨ ʧʨʝʜʳʜʫʱʝʛʦ ʠʟʜʘʥʠʷ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʚ 2006 ʛ., ʩ ʪʝʤ ʯʪʦʙʳ 

ʦʪʨʘʟʠʪʴ ʨʷʜ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʤʝʩʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʮʝʥʦʢ, ʠ ʧʨʠʥʷʪʠʝ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 

ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʨʦʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʢ ʚʢʣʘʜʘ ʚ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

ɺ ʂʘʥʘʜʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʧʨʦʚʦʜʷʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ ʧʨʠʟʥʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʧʦʜʭʦʜʘ ʢ ʧʨʠʥʷʪʠʶ ʩʦʮʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ ʜʣʷ 

ʫʢʦʨʝʥʝʥʠʷ ʨʫʢʦʚʦʜʷʱʠʭ ʧʨʠʥʮʠʧʦʚ ʩ ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ, ʯʪʦ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʠʝ ʨʝʰʝʥʠʷ ʚ 

ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʭʦʪʷʪ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʠʭ ʙʶʜʞʝʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ 

ʚ ʨʫʢʦʚʦʜʷʱʠʝ ʧʨʠʥʮʠʧʳ, ʯʪʦʙʳ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʨʠʥʷʪʠʶ ʵʪʦʡ ʧʘʨʘʜʠʛʤʳ. 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʫʪʦʯʥʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʠʥʷʪʠʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʩʪʘʚʢʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʙʘʟʦʚʦʤ ʩʣʫʯʘʝ: ʩ 

ʙʦʣʴʰʝʡ ʷʩʥʦʩʪʴʶ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʥʷʪʠʶ ʧʝʨʩʧʝʢʪʠʚʳ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʦʩʥʦʚʳʚʘʣʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʧʨʦʙʣʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʘ ʟʘʪʝʤ ʦʮʝʥʠʚʘʣʘʩʴ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ [10]. 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [11], ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ïɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ. 

ïʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢ ʘʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʦʤʫ ʜʦʣʛʦʣʝʪʠʶ ʚʦʟʤʦʞʥʦ ʧʨʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚʥʝʜʨʝʥʠʷ ʝʜʠʥʦʛʦ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 
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ʤʘʩʩʠʚʥʳʤʠ ʦʙʲʝʤʘʤʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʩʦʧʨʦʚʦʞʜʝʥʠʷ) ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʥʦʛʦ ʠ ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʤʦʛʘʪʴ ʧʝʨʩʦʥʘʣʫ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʪʨʝʙʫʶʱʠʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʜʝʣʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ (ʠʭ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ, ʤʦʥʠʪʦʨʠʥʛʫ), ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʜʘʥʥʳʤʠ.  

ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢ ʘʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʦʤʫ ʜʦʣʛʦʣʝʪʠʶ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ  ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʚʥʝʜʨʝʥʠʷ ʝʜʠʥʦʛʦ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʫʨʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʥʝʡʨʦʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʈʠʩʫʥʦʢ) [11]. 

 

 
ʈʠʩʫʥʦʢ. ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢ ʘʢʪʠʚʥʦʤʫ ʟʜʦʨʦʚʦʤʫ ʜʦʣʛʦʣʝʪʠʶ. 

 

ʌʝʜʝʨʘʣʴʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ,  

ʣʝʯʝʥʠʶ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʩʪʝʦʧʦʨʦʟʘ, ʄʦʩʢʚʘ (2017) [12] 

ʉʢʨʠʥʠʥʛ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʝʨʝʣʦʤʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ FRAX ʩʨʝʜʠ ʚʩʝʭ ʞʝʥʱʠʥ ʚ ʧʦʩʪʤʝʥʦʧʘʫʟʝ ʠ ʤʫʞʯʠʥ ʩʪʘʨʰʝ 

50 ʣʝʪ (A1). ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʠʘʛʥʦʟ ʠ ʥʘʟʥʘʯʘʪʴ ʪʝʨʘʧʠʶ ʦʩʪʝʦʧʦʨʦʟʘ ʣʠʮʘʤ ʩ 

ʥʠʟʢʦʪʨʘʚʤʘʪʠʯʝʩʢʠʤ ʧʝʨʝʣʦʤʦʤ ʢʨʫʧʥʳʭ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ, ʠ/ʠʣʠ ʩ ʚʳʩʦʢʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ ʥʠʟʢʦʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ (FRAX), ʠ/ʠʣʠ ʧʨʠ ʚʳʷʚʣʝʥʥʦʤ 

ʩʥʠʞʝʥʠʠ ʄʇʂ ʜʦ ï2,5 SD ʧʦ ʊ-ʢʨʠʪʝʨʠʶ ʚ ʰʝʡʢʝ ʙʝʜʨʘ ʠ/ʠʣʠ ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʘʭ (ɸ1). 

ʇʘʮʠʝʥʪʘʤ ʩ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ ʚ ʩʧʠʥʝ, ʩʥʠʞʝʥʠʝʤ ʨʦʩʪʘ ʥʘ 4 ʩʤ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ 

ʠʣʠ ʥʘ 2 ʩʤ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʤʝʜʠʮʠʥʩʢʦʤ ʢʦʥʪʨʦʣʝ, ʧʨʠʥʠʤʘʶʱʠʤ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ, 

ʙʦʣʴʥʳʤ ʩ ʜʣʠʪʝʣʴʥʦ ʥʝʢʦʤʧʝʥʩʠʨʦʚʘʥʥʳʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʘ ʠʣʠ ʥʘ 

ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ c ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤʠ ʧʝʨʝʣʦʤʘʤʠ ʜʨʫʛʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 
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ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ 

(Th4-L5) ʚ ʙʦʢʦʚʦʡ ʧʨʦʝʢʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʦʤʧʨʝʩʩʠʦʥʥʳʭ ʧʝʨʝʣʦʤʦʚ ʪʝʣ ʧʦʟʚʦʥʢʦʚ (B1). 

ʇʨʦʚʝʜʝʥʠʝ ʜʚʫʭʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʝʥʩʠʪʦʤʝʪʨʠʠ (DXA) ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʣʠʮʘʤ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 10-ʣʝʪʥʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʝʨʝʣʦʤʦʚ (FRAX) ʚ ʠʥʪʝʨʚʘʣʝ ʤʝʞʜʫ 

ʥʠʟʢʦʡ ʠ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʝʨʝʣʦʤʦʚ (B1). ʈʝʟʫʣʴʪʘʪ ʪʨʘʙʝʢʫʣʷʨʥʦʛʦ ʢʦʩʪʥʦʛʦ ʠʥʜʝʢʩʘ 

(ʊʂʀ), ʧʦʣʫʯʝʥʥʳʡ ʚ ʭʦʜʝ ʩʪʘʥʜʘʨʪʥʦʡ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʜʝʥʩʠʪʦʤʝʪʨʠʠ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʚʢʣʶʯʘʪʴ ʚ ʘʣʛʦʨʠʪʤ FRAX ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘ (B1). 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʩ 

ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ ʦʩʪʝʦʧʦʨʦʟʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʥʝʝ 

ʥʘʟʥʘʯʝʥʥʦʡ ʪʝʨʘʧʠʠ ʩ ʮʝʣʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ 

ʧʦʚʳʰʝʥʥʦʡ ʭʨʫʧʢʦʩʪʠ ʩʢʝʣʝʪʘ (B1). 

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʠʟʢʦʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʝʨʝʣʦʤʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʄʇʂ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʦʩʪʝʦʧʦʨʦʟʦʤ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʙʠʩʬʦʩʬʦʥʘʪʳ (ɹʌ), ʠʣʠ ʘʥʪʠʪʝʣʘ ʢ 

ʣʠʛʘʥʜʫ ʨʝʮʝʧʪʦʨʘ-ʘʢʪʠʚʘʪʦʨʘ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʘ ʢʘʧʧʘ-ʙʝʪʘ (ʜʝʥʦʩʫʤʘʙ), ʠʣʠ ʘʥʘʣʦʛʠ 

ʧʘʨʘʪʛʦʨʤʦʥʘ (ʪʝʨʠʧʘʨʘʪʠʜ) (A1). ɼʝʥʦʩʫʤʘʙ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʥ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʦʪʝʨʠ ʢʦʩʪʥʦʡ ʤʘʩʩʳ ʠ ʧʝʨʝʣʦʤʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʩʪʥʳʭ ʤʝʪʘʩʪʘʟʦʚ ʫ ʞʝʥʱʠʥ, 

ʧʦʣʫʯʘʶʱʠʭ ʪʝʨʘʧʠʶ ʠʥʛʠʙʠʪʦʨʘʤʠ ʘʨʦʤʘʪʘʟʳ ʧʦ ʧʦʚʦʜʫ ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ, ʠ ʫ 

ʤʫʞʯʠʥ ʩ ʨʘʢʦʤ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ, ʧʦʣʫʯʘʶʱʠʭ ʛʦʨʤʦʥ - ʜʝʧʨʠʚʘʮʠʦʥʥʫʶ 

ʪʝʨʘʧʠʶ (A1). 

ɺʚʠʜʫ ʘʥʘʙʦʣʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʪʝʨʠʧʘʨʘʪʠʜʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʡ ʣʠʥʠʠ ʪʝʨʘʧʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʳʤ ʦʩʪʝʦʧʦʨʦʟʦʤ, ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ 

ʧʝʨʝʣʦʤʘʤʠ ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʚ ʘʥʘʤʥʝʟʝ, ʫ ʣʠʮ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʥʠʟʢʦʪʨʘʚʤʘʪʠʯʝʩʢʠʭ 

ʧʝʨʝʣʦʤʦʚ, ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ (B1). ɺʩʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʢʘʣʴʮʠʷ ʠ ʚʠʪʘʤʠʥʘ D (A1) [12]. 

 

ʄʦʟʛ ʯʝʣʦʚʝʢʘ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ: ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ  ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ [13] 

ʄʦʟʛ ʯʝʣʦʚʝʢʘ ð ɻ ʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʙʠʦʬʠʟʠʯʝʩʢʠʝ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʳʝ ʧʘʨʘʜʠʛʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʵʪʦ 

ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ [13]. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ 

ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ [13]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [13], ʧʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ð ʥʝʧʨʝʨʳʚʥʳʡ ʘʢʪ ʪʚʦʨʝʥʠʷ, ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ 

ʝʤʢʠʭ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʶ ʧʘʤʷʪʠ ʚʦʦʙʱʝ. ɿʥʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʧʨʠ ʦʙʫʯʝʥʠʠ, ʩʥʘʯʘʣʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʯʪʦ ʚʥʝʰʥʝʝ, ʥʦ ʟʘʪʝʤ 

ʧʦʩʪʝʧʝʥʥʦ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʧʳʪ ʠ ʫʙʝʞʜʝʥʠʷ. ʂʦʛʥʠʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩʦʭʨʘʥʷʝʪ ʚ ʩʝʙʝ ʚʩʝ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʦʙʦʡ ʩʚʦʝʛʦ ʨʦʜʘ çʙʠʙʣʠʦʪʝʢʫè, ʧʨʠʯʝʤ ʧʨʦʮʝʩʩ 

ʫʩʚʘʠʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʫʩʣʦʞʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʫʩʣʦʞʥʝʥʠʷ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ɺʳʚʦʜʳ 

ʈʘʥʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʪʝʦʧʦʨʦʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʝʭʥʦʣʦʛʠʡ) 5ʇ ʤʝʜʠʮʠʥʳ ʠ 5G ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ 

çʙʝʟʤʦʣʚʥʦʡ ʵʧʠʜʝʤʠʝʡè (çʩʢʨʳʪʦʡ ʵʧʠʜʝʤʠʝʡè) 21 ʚʝʢʘ. 

ɺ ʥʦʚʦʡ 5ʇ ʤʝʜʠʮʠʥʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʩʪʘʥʦʚʠʪʩʷ ʣʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʩʣʝʜʩʪʚʠʝʤ 

ʨʘʙʦʪʳ ʩʦ ʩʚʦʠʤ ʦʨʛʘʥʠʟʤʦʤ, ʧʨʘʚʠʣʴʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʅʦʚʘʷ 5ʇ ʤʝʜʠʮʠʥʘ ʦʩʥʦʚʘʥʘ, ʥʘ ʛʣʫʙʦʢʦʤ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʧʘʮʠʝʥʪʫ ʠ ʩʪʨʝʤʣʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ. 

4ʇ ʠ 5ʇ ʤʝʜʠʮʠʥʘ, 5G ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʨʚʠʩʳ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 

ʬʘʨʤʘʢʦʛʝʥʝʪʠʢʘ ð ʥʦʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʩʥʦʚʳ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 5G ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ 

ʢʣʠʝʥʪʦʚ (ʧʘʮʠʝʥʪʦʚ) ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʛʨʘʥʠʯʥʦ-ʦʙʣʘʯʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʦʙʣʘʯʥʦʡ ʩʝʪʠ. ʄʦʙʠʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚʥʝʜʨʷʶʪ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʙʦʣʴʥʠʮʝ: ʦʪ ʙʦʣʝʝ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʝʡ ʩʚʷʟʠ ʜʦ ʫʤʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 5G ʤʝʜʠʮʠʥʩʢʠʝ 

ʩʝʨʚʠʩʳ ð ɻʪʦ ʨʝʚʦʣʶʮʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʠʥʜʫʩʪʨʠʠ. 

ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʤʘʩʩʠʚʥʳʤʠ ʦʙʲʝʤʘʤʠ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʦʜʜʝʨʞʢʠ (ʩʦʧʨʦʚʦʞʜʝʥʠʷ) ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʥʦʛʦ ʠ ʘʜʝʢʚʘʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʵʪʦ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ, ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʝ ʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ ʠ ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʣʦʛʠʷ ʠʛʨʘʶʪ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ 

ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. 

ɺʥʝʜʨʝʥʠʷ ʤʥʦʛʦʚʝʢʪʦʨʥʳʭ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʧʨʠʥʮʠʧʦʚ 

ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʡʨʦʙʳʪʘ ʠ 

ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʘ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʝʦʧʦʨʦʟʘ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʘʜʝʥʠʡ ʠ ʧʝʨʝʣʦʤʦʚ. 

ʈʘʥʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʣʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʪʝʦʧʦʨʦʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʝʭʥʦʣʦʛʠʡ) 5ʇ ʤʝʜʠʮʠʥʳ ʠ 5G ʤʝʜʠʮʠʥʩʢʠʭ ʩʝʨʚʠʩʦʚ, ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ 

çʙʝʟʤʦʣʚʥʦʡ ʵʧʠʜʝʤʠʝʡè (çʩʢʨʳʪʦʡ ʵʧʠʜʝʤʠʝʡè) 21 ʚʝʢʘ ʩ ʧʦʤʦʱʴʶ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ð ʪʨʝʭ ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ: ɿʆɾ, ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ (ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ, ʟʜʦʨʦʚʦʛʦ, ʥʘʪʫʨʘʣʴʥʦʛʦ). 

ʂʣʶʯ ʢ ʫʩʧʝʭʫ ʣʝʯʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ ʥʘʭʦʜʠʪʩʷ ʚ ʥʦʚʦʡ 5ʇ ʤʝʜʠʮʠʥʝ ʦʩʥʦʚʘʥʥʦʡ, ʥʘ 

ʛʣʫʙʦʢʦʤ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʠ ʤʦʪʠʚʘʮʠʠ ʧʨʦʬʠʣʘʢʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ. 
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CLINICAL SYMPTOMS IN CHILDREN  

WITH ATTENTION DEFICIT HYPERACTIVITY DISORDER 

 

ÉMatkeeva A., National Center for Maternal and Child Health, Bishkek, Kyrgyzstan 

ÉAsheraliev M., Dr. habil., National Center for Maternal and Child Health,  

Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʫ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ 

ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʫ 60 ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 11 ʣʝʪ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ ʘʤʙʫʣʘʪʦʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʝ 

ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). ʂʣʠʥʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʩʠʥʜʨʦʤʦʤ 

ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʧʨʝʦʙʣʘʜʘʣʦ ʯʠʩʣʦ ʜʝʪʝʡ ʩ 

ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ ɺʅʉ (53,3% ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ, 60,0% ð ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ), 

ʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɺʅʉ ʦʪʤʝʯʘʣʦʩʴ ʨʝʞʝ (ʈ<0,05). 

 

Abstract. The article presents clinical symptoms in children with attention deficit 

hyperactivity disorder in 60 children with ADHD aged 6 to 11 years, who were on inpatient and 

outpatient treatment at the National Center for Maternal and Child Health (Kyrgyz Republic). The 

clinical symptoms of attention deficit hyperactivity disorder depend on the type of the autonomic 

nervous system in patients, among the examined patients the number of children with vagotonic 

type of ANS prevailed significantly (P<0.05) (53.3% in the first group, 60.0% in the second group), 

the sympathicotonic variant of ANS functioning was less frequent (P<0.05). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʩʠʥʜʨʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ, ʢʣʠʥʠʯʝʩʢʠʝ 

ʩʠʤʧʪʦʤʳ, ʚʘʛʦʪʦʥʠʯʝʩʢʠʡ ʪʠʧ, ʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʡ ʪʠʧ. 

 

Keywords: children, attention deficit hyperactivity disorder, clinical symptoms, vagotonic 

type, sympathicotonic type. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʉʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʜʝʪʝʡ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʝʛʝʪʘʪʠʚʥʫʶ ʠ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʤʝʶʱʫʶʩʷ ʧʘʪʦʣʦʛʠʶ, 

ʫʩʫʛʫʙʣʷʷ ʠ ʫʪʷʞʝʣʷʷ ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ [1]. ʉɼɺɻ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʝʜʠʘʪʨʠʠ, ʚ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʝʛʦ ʠʟʫʯʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʝ 

ð ʥʝʩʦʤʥʝʥʥʘ [2ï3]. ʇʝʨʚʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʉɼɺɻ ʫ ʜʝʪʝʡ ʚʦʟʥʠʢʘʶʪ ʚ ʨʘʥʥʝʤ 

ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʥʦ ʧʦʩʪʘʥʦʚʢʘ ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʣʝʯʝʙʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʙʳʪʴ ʥʝ ʩʚʦʝʚʨʝʤʝʥʥʳʤʠ ʠʟ-ʟʘ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʠ [4]. ʀʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 
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ʨʘʟʚʠʪʠʷ ʎʅʉ ʚ ʢʘʞʜʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʩʣʫʯʘʝ ʜʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʨʘʞʝʥʥʳʝ ʷʨʢʠʝ ʩʠʤʧʪʦʤʳ ʉɼɺɻ ʫ ʜʝʪʝʡ, ʚ ʮʝʣʦʤ ʟʘʪʨʫʜʥʝʥʘ, ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ 

ʚʳʩʪʘʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ, ʯʘʱʝ ʚ 6 ʣʝʪʥʝʤ, ʠʣʠ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢ ʰʢʦʣʝ [1, 

5ï6]. ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʩʠʤʧʪʦʤʦʚ ʉɼɺɻ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʝʛʦ ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʳʷʩʥʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʙʝʥʢʘ ʩ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʉɼɺɻ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʢʣʶʯʦʤ ʜʣʷ 

ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ [6].  

ʅʘʣʠʯʠʝ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʩ ʢʣʠʥʠʯʝʩʢʦʡ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʧʦ ʜʘʥʥʳʤ C. Gillberg (1983) ʚʩʪʨʝʯʘʶʪʩʷ ʫ 85% ʜʝʪʝʡ, ʪʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʢʘʢ ʢʣʠʥʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʩ 

ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʣʝʯʝʙʥʳʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ [7].  

ɼʣʷ ʜʝʪʝʡ ʩ ʉɼɺɻ ʠ ʥʘʣʠʯʠʝʤ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʛʥʦʟ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʝʚʦʞʥʳʡ: ʫ 40ï50% ʜʝʪʝʡ ʩʠʤʧʪʦʤʳ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʚʦ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʷ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʘʨʴʝʨʫ ʠ ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʫ 6ï8% ʨʘʟʚʠʚʘʶʪʩʷ ʩʝʨʴʝʟʥʝr 

ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʚʠʜʝ ʘʥʪʠʩʦʮʠʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘʣʢʦʛʦʣʠʟʤʘ ʠ 

ʥʘʨʢʦʤʘʥʠʠ, ʠ ʦʙʦʩʪʨʷʝʪʩʷ ʪʝʯʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ [8]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʥʝ ʪʦʣʴʢʦ ʉɼɺɻ, ʥʦ 

ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʦʩʦʙʝʥʥʦ ʭʨʦʥʠʯʝʩʢʠʭ ʧʨʦʪʝʢʘʶʱʠʭ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 60 ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

(ʉɼɺɻ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 11 ʣʝʪ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ ʘʤʙʫʣʘʪʦʨʥʦʤ 

ʣʝʯʝʥʠʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʝ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ). ʇʘʮʠʝʥʪʳ ʩ 

ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ (ʉɼɺɻ) ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 30 ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ 

ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ (ʉɼɺɻ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ, ʘ ʚʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʙʳʣʠ ʚʢʣʶʯʝʥʳ 30 

ʙʦʣʴʥʳʭ ʩ ʉɼɺɻ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ. ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʜʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼɺɻ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 

8ʣʝʪ) 66,7% (20) ʩʦʩʪʘʚʠʣʠ ʤʘʣʴʯʠʢʠ ʠ 33,3% (10) ðʜʝʚʦʯʢʠ. ɸ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɼɺɻ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ) ʤʘʣʴʯʠʢʦʚ ʙʳʣʦ 60,0% (20) ʠ ʜʝʚʦʯʝʢ ð 40,0% (10). 

ʂʣʠʥʠʢʦ-ʘʥʘʤʥʝʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʳ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʝʙʝʥʢʘ. ʂʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʝʪʝʡ ʩ ʉɼɺɻ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʜʝʪʷʤ ʩ ʉɼɺɻ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʧʦ ʧʦʢʘʟʘʥʠʷʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SPSS-16. 

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʳʯʠʩʣʷʣʠʩʴ: ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʷ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ, 

ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʠʤʝʶʱʠʭ ʥʦʨʤʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʊ-ʢʨʠʪʝʨʠʶ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ɼʣʷ ʜʝʪʝʡ ʩ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ (ɺʅʉ) ʧʨʠ ʩʠʥʜʨʦʤʝ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʩʠʤʧʪʦʤʳ: ʫʩʪʘʣʦʩʪʴ ʫ 43,7% (7) ʜʝʪʝʡ ʩ 

ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ ʫ 75,0% (9) ʧʘʮʠʝʥʪʦʚ ʩ 
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ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ<0,05). ʉʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 56,3% (9) 

ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 91,7% (11) 

ʙʦʣʴʥʳʭ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ<0,05).  

ʅʘʨʫʰʝʥʠʝ ʩʥʘ ʦʪʤʝʯʘʣʦʩʴ ʫ 85,7% (12) ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 83,3% (10) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05). 

ɺʷʣʦʩʪʴ ʠʤʝʣʘ ʤʝʩʪʦ ʫ 56,3% (9) ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 91,7% (11) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ<0,05).  

ɺʳʨʘʞʝʥʥʳʡ ʢʨʘʩʥʳʡ ʜʝʨʤʦʛʨʘʬʠʟʤ ʦʪʤʝʯʘʣʩʷ ʫ ʚʩʝʭ (100%) ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ 

ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʦʙʦʠʭ ʛʨʫʧʧʘʭ (ʈ>0,05) (ʊʘʙʣʠʮʘ 1). 

ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʚʘʛʦʪʦʥʠʠ ʧʨʠ ʩʠʥʜʨʦʤʝ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ (ʫʩʪʘʣʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʷʣʦʩʪʴ) ʙʦʣʴʰʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ, ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʧʘʮʠʝʥʪʘʤʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ (ʈ<0,05). 

 

ʊʘʙʣʠʮʘ 1.  

ʂʃʀʅʀʏɽʉʂʀɽ ʉʀʄʇʊʆʄʓ ɺɸɻʆʊʆʅʀʀ ʋ ɼɽʊɽʁ ʉ ɺɸɻʆʊʆʅʀʏɽʉʂʀʄ ʊʀʇʆʄ 

ʉʀʅɼʈʆʄʆʄ ɼɽʌʀʎʀʊɸ ɺʅʀʄɸʅʀʗ ʀ ɻʀʇɽʈɸʂʊʀɺʅʆʉʊʀ 
 

ʉʠʤʧʪʦʤʳ ɻʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʉɼɺɻ 

6ï8 ʣʝʪ (ʧʝʨʚʘʷ ʛʨʫʧʧʘ) 9ï11 ʣʝʪ (ʚʪʦʨʘʷ ʛʨʫʧʧʘ) 

ʘʙʩ. % ʘʙʩ. % 

ʫʩʪʘʣʦʩʪʴ 7 43,8 9 50,0 

ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 9 56,3 11 61,1 

ʥʘʨʫʰʝʥʠʝ ʩʥʘ 12 75,0 10 55,5 

ʚʷʣʦʩʪʴ 9 56,3 11 61,1 

ʚʳʨʘʞʝʥʥʳʡ ʢʨʘʩʥʳʡ ʜʝʨʤʦʛʨʘʬʠʟʤ 16 100,0 18 100,0 

 

ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 2, ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʝ ʪʝʣʘ 

ʚʩʪʨʝʯʘʣʦʩʴ ʫ ʜʝʪʝʡ ʧʨʠ ʚʘʛʦʪʦʥʠʯʝʩʢʦʤ ʪʠʧʝ ʫ 68,8% (11) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 88,9% (16) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (P<0,05). ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʛʣʫʙʦʢʠʝ ʚʟʜʦʭʠ ʙʝʩʧʦʢʦʠʣʠ ʚ ʪʝʯʝʥʠʝ ʜʥʷ 93,8% (15) 

ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 72,2% (13) 

ʜʝʪʝʡ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (P>0,05). ʊʦʰʥʦʪʘ, ʥʝ ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʠʝʤʦʤ ʧʠʱʠ, ʙʳʣʘ ʫ 

87,5% (14) ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 

55,6% (10) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (P>0,05). ɹʦʣʴ ʚ ʞʠʚʦʪʝ ʚ ʪʝʯʝʥʠʝ ʜʥʷ, 

ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʥʝ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʧʨʠʝʤʦʤ ʧʠʱʠ, ʧʝʨʝʝʜʘʥʠʝʤ ʠ ʯʫʚʩʪʚʦʤ ʛʦʣʦʜʘ, ʙʳʣʠ  ʫ 

81,3% (13) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 

83,3% (15) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05). ʉʣʶʥʦʪʝʯʝʥʠʝ, ʥʝ ʩʚʷʟʘʥʥʦʝ ʩ 

ʜʨʫʛʠʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʙʝʩʧʦʢʦʠʣʘ 56,3% (9) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 66,7% ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

(ʈ>0,05). ɿʘʧʦʨʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʜʨʫʛʠʤʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʦʪʤʝʯʘʣʠʩʴ ʫ 

62,5% (10) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 55,6% (10) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

(ʈ>0,05). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʉɼɺɻ ʚ ʚʠʜʝ ʧʦʪʝʨʠ ʘʧʧʝʪʠʪʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʡ 

ʤʘʩʩʝ ʪʝʣʘ ʫ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ ʜʦʩʪʦʚʝʨʥʦ 

ʧʨʝʦʙʣʘʜʘʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ ʧʘʮʠʝʥʪʦʚ (ʈ<0,05). 
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ʊʘʙʣʠʮʘ 2.  

ɼʀʉʇɽʇʉʀʏɽʉʂʀɽ ʉʀʄʇʊʆʄʓ ʋ ɼɽʊɽʁ ɺɸɻʆʊʆʅʀʏɽʉʂʀʄ ʊʀʇʆʄ ʉʀʅɼʈʆʄʆʄ 

ɼɽʌʀʎʀʊɸ ɺʅʀʄɸʅʀʗ ʀ ɻʀʇɽʈɸʂʊʀɺʅʆʉʊʀ 
  

ʉʠʤʧʪʦʤʳ ɻʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʉɼɺɻ 

6ï8 ʣʝʪ 

(ʧʝʨʚʘʷ ʛʨʫʧʧʘ) 

9ï11 ʣʝʪ  

(ʚʪʦʨʘʷ ʛʨʫʧʧʘ) 

ʈ 

ʘʙʩ. % ʘʙʩ. % 

ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ ʧʨʠ ʠʟʙʳʪʦʯʥʦʡ ʤʘʩʩʝ ʪʝʣʘ 11 68,8 16 88,9 P<0,05 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʛʣʫʙʦʢʠʝ ʚʟʜʦʭʠ 15 93,8 17 94,4 P>0,05 

ʪʦʰʥʦʪʘ  14 87,5 10 55,6 P>0,05 

ʙʦʣʠ ʚ ʞʠʚʦʪʝ 13 81,3 15 83,3 ʈ>0,05 

ʩʣʶʥʦʪʝʯʝʥʠʝ 9 56,3 12 66,7 ʈ>0,05 

ʟʘʧʦʨʳ 10 62,5 10 55,6 ʈ>0,05 

 

ɼʣ ̫ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚʘʛʦʪʦʥʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʨʫʛʠʝ ʩʠʤʧʪʦʤʳ (ʊʘʙʣʠʮʘ 3): ʧʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʭʦʣʦʜʘ ð ʫ 87,5% 

(14) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 94,5% 

(17) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05); ʩʢʣʦʥʥʦʩʪʴ ʢ ʜʝʧʨʝʩʩʠʷʤ ʧʨʠ ʤʘʣʝʡʰʠʭ 

ʟʘʤʝʯʘʥʠʷʭ ʦʪʤʝʯʘʣʘʩʴ ʫ 62,5% (10) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 88,9% (16) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

(P<0,05); ʦʪʝʢʠ ʧʦʜ ʛʣʘʟʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʘʣʠ: ʫ 81,3% (13) ʜʝʪʝʡ ʩ 

ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 66,7% (12) ʧʘʮʠʝʥʪʦʚ 

ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (P>0,05); ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ ʙʝʟ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʩʝʨʜʮʘ ʙʳʣʠ ʫ 100% (16) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 100% (18) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05); ʦʱʫʱʝʥʠʝ ʢʦʤʘ 

ʚ ʛʦʨʣʝ ʠʤʝʣʦ ʤʝʩʪʦ ʫ 87,5% (14) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ 100% (18) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ<0,05); ʯʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ 

ʚʦʟʜʫʭʘ ʙʳʣʠ ʙʳʣʦ: ʫ 81,3% (13) ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 100% (18) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05). 

 

ʊʘʙʣʠʮʘ 3.  

ʂʃʀʅʀʏɽʉʂʀɽ ʉʀʄʇʊʆʄʓ ʋ ɼɽʊɽʁ ʉ ɺɸɻʆʊʆʅʀʏɽʉʂʀʄ ʊʀʇʆʄ ʉʀʅɼʈʆʄʆʄ 

ɼɽʌʀʎʀʊɸ ɺʅʀʄɸʅʀʗ ʀ ɻʀʇɽʈɸʂʊʀɺʅʆʉʊʀ 
 

ʉʠʤʧʪʦʤʳ ɻʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʉɼɺɻ 

6ï8 ʣʝʪ 

(ʧʝʨʚʘʷ ʛʨʫʧʧʘ) 

9ï11 ʣʝʪ 

(ʚʪʦʨʘʷ ʛʨʫʧʧʘ) 

ʈ 

ʘʙʩ. % ʘʙʩ. % 

ʧʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʭʦʣʦʜʘ 14 87,5 17 94,4 ʈ>0,05 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʜʝʧʨʝʩʩʠʷʤ 10 62,5 16 88,9 P<0,05 

ʦʪʝʢʠ ʧʦʜ ʛʣʘʟʘʤʠ 13 81,3 12 66,7 P>0,05 

ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ 16 100 18 100 ʈ>0,05 

ʦʱʫʱʝʥʠʝ ʢʦʤʘ ʚ ʛʦʨʣʝ 14 87,5 18 100 ʈ<0,05 

ʯʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ 13 81,3 16 88,9 ʈ>0,05 

ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 16 100 18 100 ʈ>0,05 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ, ʢʘʢ ʧʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʭʦʣʦʜʘ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʜʝʧʨʝʩʩʠʷʤ, 

ʦʱʫʱʝʥʠʝ ʢʦʤʘ ʚ ʛʦʨʣʝ ʧʨʠ ʚʘʛʦʪʦʥʠʯʝʩʢʦʤ ʪʠʧʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ ʜʝʪʝʡ ʙʳʣʠ 

ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ (ʈ<0,05). 

ʉʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʳʷʚʣʝʥʦ ʫ 100% (16) ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ 

ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 100% (18) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ. ɺ ʦʙʦʠʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʫ ʚʩʝʭ ʜʝʪʝʡ 100% ʩ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ ʥʘ ʕʂɻ ʙʳʣʘ ʙʨʘʜʠʘʨʠʪʤʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʝ 4, ʫ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʦʤ ʪʠʧʝ ʥʘʨʫʰʝʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʠʤʧʪʦʤʳ: ʙʳʩʪʨʘʷ 

ʩʤʝʥʘ ʥʘʩʪʨʦʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ð 71,4% (10) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 66,7% (7) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05). 

ʇʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ ʙʳʣʘ ʫ 85,7% (12) ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ 

ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 83,33% (10) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ. ʇʦʚʳʰʝʥʥʳʡ ʘʧʧʝʪʠʪ ʧʨʠ ʘʩʪʝʥʠʯʝʩʢʦʤ ʪʠʧʝ ʪʝʣʦʩʣʦʞʝʥʠʷ (ʙʫʣʠʤʠʷ) 

ʚʩʪʨʝʯʘʣʩʷ ʫ 100,0% (14) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ ʠ ʫ 100,0% (12) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05).  

ɺʳʨʘʞʝʥʥʳʡ ʙʝʣʳʡ ʜʝʨʤʦʛʨʘʬʠʟʤ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʚʩʝʭ ʙʦʣʴʥʳʭ 100,0% ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ. ʇʦʭʦʣʦʜʘʥʠʝ ʢʦʥʝʯʥʦʩʪʝʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 64,3% (9) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 83,3% (10) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (P<0,05). ʆʥʝʤʝʥʠʝ/ʧʘʨʝʩʪʝʟʠʷ ʙʳʣʠ ʫ 50,0% ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ 

ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 41,7% (5) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

(ʈ<0,05). 

ʋ ʚʩʝʭ ʚ 100,0% ʜʝʪʝʡ ʩ ʵʪʠʤ ʪʠʧʦʤ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʕʂɻ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʩʠʥʫʩʦʚʘʷ ʪʘʭʠʢʘʨʜʠʷ. 

 

ʊʘʙʣʠʮʘ 4. 

ʉʀʄʇʊʆʄʓ ʉʀʄʇɸʊʂʆʊʆʅʀʀ ʋ ɼɽʊɽʁ ʉ ʉʀʅɼʈʆʄʆʄ ɼɽʌʀʎʀʊɸ ɺʅʀʄɸʅʀʗ  

ʀ ɻʀʇɽʈɸʂʊʀɺʅʆʉʊʀ ʉ ʉʀʄʇɸʊʆʅʀʏɽʉʂʀʄ ʊʀʇʆʄ 
 

ʉʠʤʧʪʦʤʳ ɻʨʫʧʧʳ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʉɼɺɻ 

6ï8 ʣʝʪ 

(ʧʝʨʚʘʷ ʛʨʫʧʧʘ) 

9ï11 ʣʝʪ  

(ʚʪʦʨʘʷ ʛʨʫʧʧʘ) 

ʈ 

ʘʙʩ. % ʘʙʩ. % 

ʙʳʩʪʨʘʷ ʩʤʝʥʘ ʥʘʩʪʨʦʝʥʠʷ 10 71,4 8 66,7 ʈ>0,05 

ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ 12 85,7 10 83,3 ʈ>0,05 

ʧʦʚʳʰʝʥʥʳʡ ʘʧʧʝʪʠʪ ʧʨʠ ʘʩʪʝʥʠʯʝʩʢʦʤ ʪʠʧʝ 14 100 12 100 ʈ>0,05 

ʚʳʨʘʞʝʥʥʳʡ ʙʝʣʳʡ ʜʝʨʤʦʛʨʘʬʠʟʤ 14 100 12 100 ʈ>0,05 

ʧʦʭʦʣʦʜʘʥʠʝ ʢʦʥʝʯʥʦʩʪʝʡ 9 64,3 10 83,3 P<0,05 

ʦʥʝʤʝʥʠʝ, ʧʘʨʝʩʪʝʟʠʷ 7 50,0 5 41,7 ʈ>0,05 
 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 5, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʧʨʠ 

ʩʠʤʧʘʪʦʥʠʯʝʩʢʦʤ ʪʠʧʝ ʪʘʢʞʝ ʠʤʝʣʠ ʤʝʩʪʦ ʩʣʝʜʫʶʱʠʝ ʩʠʤʧʪʦʤʳ: ʥʝʦʙʲʷʩʥʠʤʦʝ ʧʦʚʳʰʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ð ʫ 50,0% (7) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 41,7% (5) ʧʘʮʠʝʥʪʦʚ ʩ 

ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05); ʧʦʣʠʫʨʠʷ ʪ.ʝ. ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʷʝʤʦʡ ʤʦʯʠ, ʫ 

64,3% (9) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 50,0% (6) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 

(ʈ>0,05); ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʜʫʰʥʳʭ ʧʦʤʝʱʝʥʠʡ ʙʳʣʘ ʫ 85,7% (12) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚ 
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ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 83,3% (10) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ >0,05); ʧʦʚʳʰʝʥʠʝ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʙʳʣʦ ʫ 100,0% ʧʘʮʠʝʥʪʦʚ ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ ʦʙʝʠʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʫʧʧʘʭ (ʈ>0,05); ʯʘʩʪʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ ʙʳʣʦ ʫ 85,7% (12) ʜʝʪʝʡ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 75,0% (9) 

ʧʘʮʠʝʥʪʦʚ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ>0,05). 

 

ʊʘʙʣʠʮʘ 5.  

ʉʀʄʇʊʆʄʓ ʉʀʄʇɸʊʂʆʊʆʅʀʀ ʋ ɼɽʊɽʁ ʉ ʉʀʄʇɸʊʆʅʀʏɽʉʂʀʄ ʊʀʇʆʄ ʉʀʅɼʈʆʄʆʄ 

ɼɽʌʀʎʀʊɸ ɺʅʀʄɸʅʀʗ ʀ ɻʀʇɽʈɸʂʊʀɺʅʆʉʊʀ 
 

ʉʠʤʧʪʦʤʳ ɺʦʟʨʘʩʪ 

6ï8 ʣʝʪ ʩ ʉɼɺɻ 

(ʧʝʨʚʘʷ ʛʨʫʧʧʘ) 

9ï11 ʣʝʪ ʩ ʉɼɺɻ 

(ʚʪʦʨʘʷ ʛʨʫʧʧʘ) 

ʈ 

ʘʙʩ. % ʘʙʩ. % 

ʥʝʦʙʲʷʩʥʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ  7 50,0 5 41,7 ʈ>0,05 

ʧʦʣʠʫʨʠʷ 9 64,3 6 50,0 ʈ>0,05 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʜʫʰʥʳʭ ʧʦʤʝʱʝʥʠʡ 12 85,7 10 83,3 ʈ>0,05 

ʪʘʭʠʢʘʨʜʠʷ 14 100 12 100 ʈ>0,05 

ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 14 100 12 100 ʈ>0,05 

ʯʘʩʪʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ 12 85,7 9 75,0 ʈ>0,05 
 

 

ɺʳʚʦʜʳ 

ïʂʣʠʥʠʯʝʩʢʘʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʧʘʮʠʝʥʪʦʚ, ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʧʨʝʦʙʣʘʜʘʣʦ ʯʠʩʣʦ ʜʝʪʝʡ ʩ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ ɺʅʉ (53,3% ʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ, 60,0% ð ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ), ʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɺʅʉ 

ʦʪʤʝʯʘʣʦʩʴ ʨʝʞʝ (ʈ<0,05), ʩʦʩʪʘʚʠʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 46,7% ʠ 40,0% ʚ ʧʝʨʚʦʡ ʠ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ. 

ïʉʠʤʧʪʦʤʳ ʚʘʛʦʪʦʥʠʠ ʫ ʜʝʪʝʡ ʩ ʚʘʛʦʪʦʥʠʯʝʩʢʠʤ ʪʠʧʦʤ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ 

ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʩ ʚʦʟʨʘʩʪʦʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʯʘʱʝ, ʣʠʰʴ ʢʨʘʩʥʳʡ 

ʜʝʤʦʛʨʘʬʠʟʤ ʠ ʩʥʠʞʝʥʥʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʳʷʚʣʷʣʠʩʴ ʫ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʚ ʣʶʙʦʤ 

ʚʦʟʨʘʩʪʝ. ɼʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ɺʅʉ ʧʨʠ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ  

ʭʘʨʘʢʪʝʨʥʘ ʛʨʫʧʧʘ ʦʙʱʠʭ ʧʨʦʷʚʣʝʥʠʡ (ʫʩʪʘʣʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝ 

ʩʥʘ, ʚʷʣʦʩʪʴ, ʢʨʘʩʥʳʡ ʜʝʨʤʦʛʨʘʬʠʟʤ), ʥʘʙʦʨ ʜʠʩʧʝʧʩʠʯʝʩʢʠʭ ʜʠʩʬʫʥʢʮʠʡ (ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ 

ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʚʝʩʝ, ʛʣʫʙʦʢʠʝ ʚʟʜʦʭʠ, ʪʦʰʥʦʪʘ, ʙʦʣʠ ʚ ʞʠʚʦʪʝ, ʩʣʶʥʦʪʝʯʝʥʠʝ, ʟʘʧʦʨʳ), 

ʧʨʦʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ (ʧʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʭʦʣʦʜʘ, 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʜʝʧʨʝʩʩʠʷʤ, ʦʪʝʢʠ ʧʦʜ ʛʣʘʟʘʤʠ, ʙʦʣʠ ʚ ʦʙʣʘʩʪʠ ʩʝʨʜʮʘ ʦʱʫʱʝʥʠʝ ʢʦʤʘ ʚ ʛʦʨʣʝ, 

ʯʫʚʩʪʚʦ ʥʝʭʚʘʪʢʠ ʚʦʟʜʫʭʘ, ʩʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ). 

ïʉʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʡ ʪʠʧ ʩʠʥʜʨʦʤʘ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʩʠʤʧʪʦʤʦʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʠʤʧʘʪʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ɺʅʉ, ʧʨʠʯʝʤ ʠʭ ʯʘʩʪʦʪʘ ʩ ʚʦʟʨʘʩʪʦʤ ʠʣʠ ʜʦʩʪʦʚʝʨʥʦ 

(ʈ<0,05) ʩʥʠʞʘʝʪʩʷ (ʩʤʝʥʘ ʥʘʩʪʨʦʝʥʠʷ, ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʠ, ʦʥʝʤʝʥʠʷ, 

ʧʘʨʝʩʪʝʟʠʠ, ʵʧʠʟʦʜʳ ʥʝʦʙʲʷʩʥʠʤʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ, ʧʦʣʠʫʨʠʷ, 

ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʜʫʰʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʯʘʩʪʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ), ʠʣʠ ʩʦʭʨʘʥʷʝʪʩʷ ʫ ʚʩʝʭ 100% 

ʜʝʪʝʡ ʦʙʦʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʧʦʚʳʰʝʥʥʳʡ ʘʧʧʝʪʠʪ ʧʨʠ ʘʩʪʝʥʠʯʝʩʢʦʤ ʪʠʧʝ, ʚʳʨʘʞʝʥʥʳʡ 

ʙʝʣʳʡ ʜʝʨʤʦʛʨʘʬʠʟʤ, ʪʘʭʠʢʘʨʜʠʷ, ʧʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ). ʋ ʜʝʪʝʡ ʩ 

ʩʠʤʧʘʪʠʯʝʩʢʠʤ ʪʠʧʦʤ ʉɼɺɻ ʩ ʚʦʟʨʘʩʪʦʤ ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʣʠʰʴ 

ʯʘʩʪʦʪʘ ʩʦʤʘʪʦʬʦʨʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ (ʧʩʠʭʦʛʝʥʥʘʷ ʘʵʨʦʬʘʛʠʷ, ʙʝʩʧʨʠʯʠʥʥʳʝ ʧʦʢʘʰʣʠʚʘʥʠʷ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 185 

 

ʢʘʨʜʠʦʥʝʚʨʦʟ, ʭʨʦʥʠʯʝʩʢʠʝ ʜʠʩʬʫʥʢʮʠʠ ɾʂʊ, ʜʠʘʨʝʷ, ʤʝʪʝʦʨʠʟʤ, ʜʠʟʫʨʠʷ, ʧʩʠʭʦʛʝʥʥʘʷ 

ʧʦʣʠʫʨʠʷ). 
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ʛ. ɹʠʰʢʝʢ, ʂr ʨʛʟrʩʪʘʥ 

 

ATTENTION DEFICIT HYPERACTIVITY DISORDER IN CHILDREN 

 

ÉMatkeeva A., National Center for Maternal and Child Health, Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 60 ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ (ʉɼɺɻ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 11 ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʣʝʯʝʥʠʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ 

ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʛ. ɹʠʰʢʝʢ). 

 

Abstract. The article presents the characteristics of 60 children with attention deficit 

hyperactivity disorder (ADHD) aged 6 to 11 years, depending on the type of classification, who 

were treated at the National Center for Maternal and Child Health (Bishkek). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʩʠʥʜʨʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ, ʚʘʛʦʪʦʥʠʯʝʩʢʠʡ 

ʪʠʧ, ʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʡ ʪʠʧ. 

 

Keywords: children, attention deficit hyperactivity disorder, vagotonic type, sympathicotonic 

type. 
 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʂ ʯʠʩʣʫ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʫ ʜʝʪʝʡ ʦʪʥʦʩʠʪʩʷ ʩʠʥʜʨʦʤ 

ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ (ʉɼɺɻ), ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚ ɻʝʨʤʘʥʠʠ, 

ʏʝʭʦʩʣʦʚʘʢʠʠ, ʂʠʪʘʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʚʳʷʚʠʣ ʰʠʨʦʢʫʶ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʉɼɺɻ: ʚ ʉʐɸ ʵʪʠ ʮʠʬʨʳ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 4 ʜʦ 

13%, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ð 1ï3%, ɻʝʨʤʘʥʠʠ ð 9ï18%, ʚ ʀʪʘʣʠʠ ð 3ï10%, ʚ ʏʝʭʦʩʣʦʚʘʢʠʠ ð 

2ï12%, ʂʠʪʘʝ ð 1ï13%, ʚ ʈʦʩʩʠʠ (ʛ. ʄʦʩʢʚʘ ʠ ʄʦʩʢʦʚʩʢʘʷ ʦʙʣ.) ð 15ï28% [2, 7].  

ʇʦʜʦʙʥʳʡ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʮʠʬʨ ʦʙʫʩʣʦʚʣʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʝʜʠʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʩʠʤʧʪʦʤʦʚ ʉɼɺɻ [1].  

ʇʨʦʙʣʝʤʘ ʩʪʘʥʦʚʠʣʘʩʴ ʚʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ ʠ ʢ ʥʘʯʘʣʫ XXI ʚʝʢʘ ʚʳʟʚʘʣʘ ʩʝʨʴʝʟʥʫʶ 

ʪʨʝʚʦʛʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ð ʧʝʜʠʘʪʨʦʚ, ʥʝʚʨʦʧʘʪʦʣʦʛʦʚ, ʧʩʠʭʠʘʪʨʦʚ ʠ ʧʝʜʘʛʦʛʦʚ [3].  

ʉ 1980-ʭ ʛʛ. XX ʚ. ʩʦʩʪʦʷʥʠʝ ʯʨʝʟʤʝʨʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴ) 

ʩʪʘʣʠ ʚʳʜʝʣʷʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʟʘʥʝʩʣʠ ʚ ʄʝʞʜʫʥʘʨʦʜʥʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʙʦʣʝʟʥʝʡ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʩʠʥʜʨʦʤ ʥʘʨʫʰʝʥʠʷ (ʠʣʠ ʜʝʬʠʮʠʪʘ) ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠè. 

ʊʘʢʞʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ɼʫʛʣʘʩ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ 1980 ʛ. ʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʠ ʟʘʪʝʤ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʄʂɹ-

10 (1994) ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʪʝʨʤʠʥʘ çʩʠʥʜʨʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠè [3, 5]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʥʠʷ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ/ʠʣʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ-

ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʪʠʧʳ ʉɼɺɻ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʚʥʠʤʘʥʠʷ, ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ ʠ ʩʦʯʝʪʘʥʥʫʶ ʬʦʨʤʫ, ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʨʘʚʥʦʡ 
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ʤʝʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʠ ʜʚʠʛʘʪʝʣʴʥʘʷ ʨʘʩʪʦʨʤʦʞʝʥʥʦʩʪʴ [4].  

ʉʦʯʝʪʘʥʥʘʷ ʬʦʨʤʘ ʉɼɺɻ ʫ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʪʷʞʝʣʦʡ, ʦʥʘ ʚʩʪʨʝʯʘʝʪʩʷ ʯʘʱʝ ʜʨʫʛʠʭ 

ʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 63% ʚʩʝʭ ʩʣʫʯʘʚ ʉɼɺɻ. ʌʦʨʤʘ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʚʥʠʤʘʥʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʫ 22% ʜʝʪʝʡ, ʘ ʬʦʨʤʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʠʧʝʨʝʘʢʪʠʚʥʦʩʪʠ ð ʫ 15% [1, 6, 8ï9]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 60 ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ (ʉɼɺɻ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 11 ʣʝʪ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ 

ʘʤʙʫʣʘʪʦʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʝ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ). 

ʇʘʮʠʝʥʪʳ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ (ʉɼɺɻ) ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʜʚʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ.  

ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 30 ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴʶ 

(ʉɼɺɻ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ, ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 30 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ 

(ʟʜʦʨʦʚʳʭ) ʚ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ.  

ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʝʥʳ 30 ʙʦʣʴʥʳʭ ʩ ʉɼɺɻ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ, ʢʦʥʪʨʦʣʴʥʫʶ 

ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 30 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘʝʪ.  

ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʜʝʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɺ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼɺɻ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8ʣʝʪ) 66,7% (20) ʩʦʩʪʘʚʠʣʠ ʤʘʣʴʯʠʢʠ ʠ 33,3% 

(10) ð ʜʝʚʦʯʢʠ. ɸ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ) ʤʘʣʴʯʠʢʦʚ 

ʙʳʣʦ 60,0% (20) ʠ ʜʝʚʦʯʝʢ ð 40,0% (10) (ʈʠʩʫʥʦʢ 1).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ð ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʝʝ ʚʘʨʠʘʥʪʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʦʨʪʦʢʣʠʥʦʩʪʘʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʠ ʜʦʟʠʨʦʚʘʥʥʫʶ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ (20 

ʛʣʫʙʦʢʠʭ ʧʨʠʩʝʜʘʥʠʡ ʩ ʚʳʙʨʘʩʳʚʘʥʠʝʤ ʨʫʢ ʚʧʝʨʝʜ ʟʘ 30 ʩʝʢ). 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (%). 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SPSS ð 

16 ʚʝʨʩʠʷ. ʇʨʠ ʥʦʨʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʳʯʠʩʣʷʣʠʩʴ: ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʷ, ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ, ʦʰʠʙʢʘ ʩʨʝʜʥʝʛʦ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ, ʠʤʝʶʱʠʭ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʧʦ ʊ-ʢʨʠʪʝʨʠʶ ʜʣʷ ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ/ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʙʳʣʦ ʫ 30,0% (9) 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ) ð ʫ 23,3% (7) ʜʝʪʝʡ (ʈ<0,05).  

ʇʨʝʦʙʣʘʜʘʥʠʝ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʚʳʷʚʣʝʥʦ ʫ 26,7% (8) ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 20,0% (6) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (ʈ<0,05). ʉʤʝʰʘʥʥʳʡ ʪʠʧ ʚʳʷʚʣʝʥ ʫ 43,3% (13) ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 
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ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 56,7% (17) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (ʈ<0,05) (ʈʠʩʫʥʦʢ 2). 

ʉʨʝʜʠ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʧʨʝʦʙʣʘʜʘʣʠ ʜʝʪʠ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ/ʠʤʧʫʣʴʩʠʚʥʦʩʪʴʶ ʠ ʜʝʬʠʮʠʪʦʤ ʚʥʠʤʘʥʠʝʤ ʚ 

1,3 ʨʘʟʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʦʣʴʥʳʤʠ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈ<0,05).  

ʉʤʝʰʘʥʥʳʡ ʪʠʧ ʉɼɺɻ ʠʤʝʣ ʤʝʩʪʦ ʫ 56,7% (17) ʜʝʪʝʡ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʠ ʫ 43,3% (13) 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (ʈ<0,05), ʪ. ʝ. ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʧʨʝʚʘʣʠʨʦʚʘʣ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʘʮʠʝʥʪʘʤʠ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ  ʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʚ 1,4 ʨʘʟʘ (ʈ<0,05). 

 

 
 

ʈʠʩʫʥʦʢ 2. ɺʘʨʠʘʥʪʳ ʩʠʥʜʨʦʤʘ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʜʝʪʝʡ (%). 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 3, ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ 

ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ) ʪʠʧ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ / 

ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʚʳʷʚʣʝʥʦ ʫ 13,3% (4) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 16,7% (5) ʜʝʚʦʯʝʢ (ʈ<0,05). ʊʠʧ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠʤʝʣ ʤʝʩʪʦ ʫ 16,7% (5) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 10,0% (3) ʜʝʚʦʯʝʢ 

(ʈ<0,05). ʉʤʝʰʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʤʝʣ ʤʝʩʪʦ ʫ 30,0% (9) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 13,3% (4) ʜʝʚʦʯʝʢ 

(ʈ<0,05).  

 
 

ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʦʪ ʧʦʣʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

 

ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ 

ʤʘʣʴʯʠʢʦʚ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʩʤʝʰʘʥʥʳʡ ʪʠʧ ʚ 2,5 ʨʘʟʘ ʠ ʪʠʧ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʩ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ ʚ 1,6 ʨʘʟ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʚʦʯʢʘʤʠ (ʈ<0,05). ɸ 
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ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴ/ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʫ ʜʝʚʦʯʝʢ ʚ 1,3 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʣʴʯʠʢʘʤʠ ʚ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ (ʈ<0,05).  

ɺʳʷʚʣʝʥʦ ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʝ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʠʧʳ ʉɼɺɻ 

ʧʦʜʨʘʟʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʴ/ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ ʚʩʪʨʝʯʘʣʦʩʴ ʫ 10,0% 

(3) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 13,3% (4) ʜʝʚʦʯʝʢ (ʈ<0,05), ʪʠʧ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ 

ʚʩʪʨʝʯʘʣʩ ̫ʫ 13,3% (4) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 6,7% (2) ʜʝʚʦʯʝʢ, ʩʤʝʰʘʥʥʳʡ ʚʘʨʠʘʥʪ ʉɼɺɻ ʠʤʝʣ ʤʝʩʪʦ 

ʫ 36,7% (11) ʤʘʣʴʯʠʢʦʚ ʠ ʫ 20,0% (6) ʜʝʚʦʯʝʢ (ʈ<0,05). 

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ 

ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴ/ʠʤʧʫʣʴʩʠʚʥʦʩʪʴ (ʈʠʩʫʥʦʢ 4) ʧʨʝʚʘʣʠʨʦʚʘʣʠ ʫ ʜʝʚʦʯʝʢ ʚ 1,3 ʨʘʟʘ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʤʘʣʴʯʠʢʘʤʠ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ (ʈ<0,05). ʉʤʝʰʘʥʥʳʡ ʚʘʨʠʘʥʪ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ 

ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʙʳʣ ʚʳʷʚʣʝʥ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʫ ʤʘʣʴʯʠʢʦʚ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʝʚʦʯʢʘʤʠ (ʈ<0,05). ʊʠʧ ʩ ʜʝʬʠʮʠʪʦʤ ʚʥʠʤʘʥʠʷ ʧʨʠ ʉɼɺɻ ʚʩʪʨʝʯʘʣʩʷ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʫ 

ʤʘʣʴʯʠʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʚʦʯʢʘʤʠ (ʈ<0,05). 

 
ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʪ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (ɺʅʉ) ʧʘʮʠʝʥʪʳ ʩ ʩʠʥʜʨʦʤʦʤ 

ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

1. ɺʘʛʦʪʦʥʠʷ ʠʣʠ ʚʘʛʦʪʦʥʠʯʝʩʢʠʡ ʪʠʧ ʙʳʣ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 53,3% (16) ʜʝʪʝʡ ʩ ʉɼɺɻ ʚ 

ʧʝʨʚʦʡ ʛʨʫʧʧʝ (ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6 ʜʦ 8 ʣʝʪ) ʠ ʫ 60,0% (18) ʧʘʮʠʝʥʪʦʚ ʩ ʉɼɺɻ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 9 ʜʦ 11 ʣʝʪ).  

2. ʉʠʤʧʘʪʠʢʦʪʦʥʠʷ ʠʣʠ ʩʠʤʧʘʪʠʢʦʪʦʥʠʯʝʩʢʠʡ ʪʠʧ ʥʘʨʫʰʝʥʠʷ ʚʳʷʚʣʷʣʩʷ ʫ 46,7% (14) 

ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʠ ʫ 40,0% (12) 

ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (ʈʠʩʫʥʦʢ 5). 

 
ʈʠʩʫʥʦʢ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ (%). 
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ɺʳʚʦʜ r

ʉʠʥʜʨʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ ʜʝʪʝʡ 6ï11 ʣʝʪ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʝʥ 

ʜʣʷ ʤʘʣʴʯʠʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʚʦʯʢʘʤʠ (66,7% ʠ 33,3% ʚ ʧʝʨʚʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʠ 60,0% 

ʠ 40,0% ð ʚʦ ʚʪʦʨʦʡ), ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʦʙʦʝʛʦ ʧʦʣʘ ʩ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʣʩʷ 

ʩʤʝʰʘʥʥʳʡ ʚʘʨʠʘʥʪ ʩʠʥʜʨʦʤʦʤ ʜʝʬʠʮʠʪʘ ʚʥʠʤʘʥʠʷ ʠ ʛʠʧʝʨʘʢʪʠʚʥʦʩʪʠ (56,7% ʠ 43,3%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʉɼɺɻ, ʧʨʦʷʚʣʷʶʱʠʤʩʷ ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴʶ / ʠʤʧʫʣʴʩʠʚʥʦʩʪʴʶ (30,0% ʠ 

23,3%) ʠ ʩ ʜʝʬʠʮʠʪʦʤ ʚʥʠʤʘʥʠʷ (26,7% ʠ 20,0%). 
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ʈɸʅɾʀʈʆɺɸʅʀɽ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ  

ɼʃʗ ʌʆʈʄʀʈʆɺɸʅʀʗ ʂʈʀɺʆʐɽʀ ʋ ɼɽʊɽʁ 

 

Éʕʤʠʣʙʝʢʦʚ ʄ., ʅʘʮʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ, 

ʛ. ɹʠʰʢʝʢ, ʂr ʨʛrʟʩʪʘʥ 

 

RANKING OF RISK FACTORS FOR THE FORMATION  

OF TORTICOLLIS IN CHILDREN 

 

ÉEmilbekov M., National Center for Maternal and Child Health, Bishkek, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʥʞʠʨʦʚʘʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʨʠʚʦʝhʠ 

ʫ ʜʝʪʝʡ. ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 72 ʜʝʪʝʡ ʩ ʜʠʘʛʥʦʟʦʤ ʢʨʠʚʦʰʝʷ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 

ʪʨʝʭ ʤʝʩʷʮʝʚ ʜʦ 17-ʪʠ ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʣʝʯʝʥʠʠ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʮʝʥʪʨʝ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ (ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). ɿʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʨʦʞʜʝʥʠʷ ʜʝʪʝʡ ʩ ʢʨʠʚʦʰʝʡ ʷʚʠʣʠʩʴ ʪʦʢʩʠʢʦʟʳ ʠ ʧʦʧʝʨʝʯʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ, ʜʘʣʝʝ ʧʦ 

ʟʥʘʯʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʫʛʨʦʟʘ ʚʳʢʠʜʳʰʘ ʠ ʨʦʜʳ ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ. 

 

Abstract. The article presents the ranked risk factors for the development of torticollis in 

children. We conducted a study of 72 children with a diagnosis of torticollis at the age of 3 months 

to 17 years of age, who were treated at the National Center for Maternal and Child Health (Kyrgyz 

Republic). Significant risk factors for the birth of children with torticollis were toxicosis and 

transverse presentation of the fetus, followed by the threat of miscarriage and childbirth with 

stimulation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʢʨʠʚʦʰʝʷ, ʨʘʥʞʠʨʦʚʘʥʠʝ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ. 
 

Keywords: children, torticollis, ranking, risk factors, formation. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʦʙʣʝʤʘ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ (ɺʇʈ) ʫ ʜʝʪʝʡ ʧʨʦʜʦʣʞʘʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʚ ʨʷʜʫ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʠ ʠʤʝʝʪ ʩʝʨʴʝʟʥʫʶ ʩʦʮʠʘʣʴʥʦ-ʤʝʜʠʮʠʥʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ [1]. ɺʨʦʞʜʝʥʥʘʷ ʤʳʰʝʯʥʘʷ ʢʨʠʚʦʰʝʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ɺʇʈ ʠ ʩʦʩʪʘʚʣʷʝʪ 12,5% ʦʪ ʚʩʝʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ [2ï3]. ʂʨʠʚʦʰʝʷ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʫ ʜʝʪʝʡ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʠʤ ʧʨʠʟʥʘʢʦʤ ð

ʥʝʧʨʘʚʠʣʴʥʦ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʛʦʣʦʚʳ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʚʠʞʝʥʠʡ ʚ ʰʝʡʥʦʤ 

ʦʪʜʝʣʝ. ɼʘʥʥʘʷ ʢʘʨʪʠʥʘ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʤ ʘʚʪʦʨʘʤ [4] ʩʯʠʪʘʪʴ ʝʝ ʩʠʤʧʪʦʤʦʤ 

ʚʨʦʞʜʝʥʥʳʭ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʢʨʠʚʦʰʝʷ 

ʚʨʦʞʜʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠʣʠ ʤʳʰʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [5].  

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʩʷ ʠʥʪʝʨʝʩ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʨʘʯʝʡ ʢ ʠʟʫʯʘʝʤʦʡ ʧʨʦʙʣʝʤʝ, ʦʱʫʱʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʨʘʙʦʪ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʧʝʯʘʪʠ. ʅʝ ʠʟʫʯʝʥʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʯʘʩʪʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ, ʦʪʩʫʪʩʪʚʠʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ, ʨʘʟʥʦʨʝʯʠʚʦʩʪʴ ʤʥʝʥʠʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʦʢʦʚ ʠ ʚʳʙʦʨʘ ʘʜʝʢʚʘʪʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʪʝʨʘʧʠʠ, ʩʣʫʯʘʠ ʧʦʟʜʥʝʡ 

ʦʙʨʘʱʘʝʤʦʩʪʠ ʠ ʦʪʢʘʟʘ ʦʪ ʣʝʯʝʥʠʷ ʚʳʟʳʚʘʶʪ ʩʦʮʠʘʣʴʥʫʶ ʪʨʝʚʦʛʫ ʠ ʤʝʜʠʮʠʥʩʢʫʶ 
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ʦʟʘʙʦʯʝʥʥʦʩʪʴ. 

ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʚʨʦʞʜʝʥʥʦʡ ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʣʦʞʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘʨʫʰʝʥʠʡ 

ʩʢʝʣʝʪʘ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ ʠ ʠʩʢʣʶʯʘʝʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʥʚʘʣʠʜʠʟʘʮʠʶ [5]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ 

ʠ ʜʝʪʩʪʚʘ (ʅʎʆʄʠɼ) ʚ ʦʪʜʝʣʝʥʠʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ. ɹʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 72 ʧʘʮʠʝʥʪʘ ʩ 

ʜʠʘʛʥʦʟʦʤ çʂʨʠʚʦʰʝʷè, ʚʩʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʠ ʘʤʙʫʣʘʪʦʨʥʦʤ ʣʝʯʝʥʠʠ, 

ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʄʂɹ-10.  

ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʙʳʣ ʦʪ 3 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʦ 17 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 6 ʣʝʪ.  

ɹr ʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʳ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʙʦʣʴʥʦʛʦ (ˉ003/ʋ) ʠ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ ʧʘʮʠʝʥʪʦʚ, ʢʣʠʥʠʢʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥʩʫʣʴʪʘʮʠʷ ʫʟʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʚʝʨʛʥʫʪʳ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ SSPS 16.0. ɹʳʣʘ ʚʳʯʠʩʣʝʥʳ ʨʘʥʛʦʚʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʉʘʤrʤʠ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘʤʠ ʙʳʣʠ ʪʦʢʩʠʢʦʟʳ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ (1) ʠ 

ʧʦʧʝʨʝʯʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ (2). ʇʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʪʘʢʞʝ ʠʤʝʣʠ ʪʘʢʠʝ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʢʨʠʚʦʰʝʠ: ʢʘʢ ʫʛʨʦʟʘ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʢʠʜʳʰʘ ʠ ʨʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʪʠʤʫʣʷʮʠʠ (3,5). ʋʤʝʨʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʦʙʣʘʜʘʣʠ: ʩʨʦʢ 

ʛʝʩʪʘʮʠʠ ʙʦʣʴʰʝ 40 ʥʝʜʝʣʴ ʠ ʤʫʪʥʳʝ ʠʣʠ ʟʝʣʝʥʳʝ ʦʢʦʣʦʧʣʦʜʥʳʝ ʚʦʜʳ (5,5). ʇʝʨʝʥʦʰʝʥʥʳʝ 

ʨʦʜʳ (7) ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʧʨʦʛʥʦʟʝ ʨʘʟʚʠʪʠʷ ʢʨʠʚʦʰʝʠ (ʈʠʩʫʥʦʢ 1, 

ʊʘʙʣʠʮʘ).  

 

ʊʘʙʣʠʮʘ.  

 ʈʘʥʞʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ 

 

ʌʘʢʪʦʨʳ ʈʘʥʛʠ 

ʅʘʣʠʯʠʝ ʪʦʢʩʠʢʦʟʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 1 

ʇʦʧʝʨʝʯʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ 2 

ʋʛʨʦʟʘ ʚʳʢʠʜʳʰʘ 3,5 

ʈʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʮʠʠ 3,5 

ʉʨʦʢ ʛʝʩʪʘʮʠʠ ʙʦʣʝʝ 40 ʥʝʜʝʣʴ 5,5 

ʄʫʪʥʳʝ ʠʣʠ ʟʝʣʝʥʳʝ ʦʢʦʣʦʧʣʦʜʥʳʝ ʚʦʜʳ 5,5 

ʇʝʨʝʥʦʰʝʥʥʳʝ ʨʦʜʳ 7 

 

ʇʨʦʚʝʜʝʥʦ ʨʘʥʞʠʨʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦ ʫʨʦʚʥʶ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʢʨʠʚʦʰʝʠ 

ʫ ʜʝʪʝʡ. ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʫʨʦʚʥʝ 

ʇʄʉʇ ʠ ʚ ʯʘʩʪʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʘʭ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʝʤʴʠ.  
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ʈʠʩʫʥʦʢ 1. ʈʘʥʛʦʚʘʷ ʟʥʘʯʠʤʦʩʪʴ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʳʤ ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʦʞʜʝʥʠʷ ʜʝʪʝʡ ʩ ʢʨʠʚʦʰʝʡ 

ʷʚʠʣʠʩʴ ʪʦʢʩʠʢʦʟʳ ʠ ʧʦʧʝʨʝʯʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ, ʜʘʣʝʝ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʫʛʨʦʟʘ 

ʚʳʢʠʜʳʰʘ ʠ ʨʦʜʳ ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ. ʇʦʵʪʦʤʫ ʵʪʠʤ ʬʘʢʪʦʨʘʤ ʧʨʠ ʚʝʜʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ.  

ʊʨʝʫʛʦʣʴʥʠʢ ʍʘʡʥʨʠʯʘ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʩʪʝʧʝʥʴ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ 

ʠʩʩʣʝʜʫʝʤʦʛʦ. ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ ʧʨʠ ʢʨʠʚʦʰʝʝ, ʪʷʞʝʩʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʷʞʝʩʪʴʶ ʜʘʥʥʳʭ ʨʠʩʢʦʚ. ɺʳʷʚʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʨʠ ʢʨʠʚʦʰʝʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʫ ʨʝʙʝʥʢʘ ʩʣʝʜʫʝʪ ʫʣʫʯʰʘʪʴ ʟʜʦʨʦʚʴʝ ʤʘʪʝʨʝʡ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʙʨʘʟʘ ʞʠʟʥʠ ʞʝʥʱʠʥ, ʯʝʤ ʦʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʢʨʠʚʦʰʝʠ 

ʫ ʜʝʪʝʡ, ʢʘʞʜʳʡ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 3,5 ʨʘʟʘ ʠ 

ʙʦʣʝʝ. ʅʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʪ. ʝ. ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ 

ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʋʤʝʨʝʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚ 2,5 ʨʘʟʘ ʠ 

ʙʦʣʝʝ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʦ ʧʨʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʠ, ʨʦʣʴ ʚ 

ʨʘʟʚʠʪʠʠ ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 6 ʠ ʙʦʣʝʝ ʨʘʟ. ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ 

ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʢʨʠʚʦʰʝʠ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʌʘʢʪʦʨʳ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʚʦʰʝʠ (ʪʨʝʫʛʦʣʴʥʠʢ ʍʘʡʥʨʠʯʘ). 
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ɿʥʘʯʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ

-ʥʘʣʠʯʠʝ ʪʦʢʩʠʢʦʟʦʚ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ;

-ʧʦʧʝʨʝʯʥʦʝ ʧʨʝʜʣʝʞʘʥʠʝ ʧʣʦʜʘ;

-ʫʛʨʦʟʘ ʚʳʢʠʜʳʰʘ;

-ʨʦʜʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʮʠʠ.

ʋʤʝʨʝʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ

-ʛʝʩʪʘʮʠʠ ʙʦʣʝʝ 40 ʥʝʜʝʣʴ;

-ʤʫʪʥʠʝ ʠʣʠ ʟʝʣʝʥʳʝ ʦʢʦʣʦʧʣʦʜʥʳʝ ʚʦʜʳ.

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ

-ʧʝʨʝʥʦʰʝʥʥʳʝ ʨʦʜʳ
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ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʢʨʠʚʦʰʝʠ ʫ ʜʝʪʝʡ. ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʩ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʚʦʜʠʪʴ ʫʩʪʘʥʦʚʢʫ ʥʘ 

ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ɺʝʜʫʱʠʤʠ ʣʠʮʘʤʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʷʚʣʷʶʪʩʷ ʩʝʤʝʡʥʳʝ ʚʨʘʯʠ, 

ʤʝʜʠʮʠʥʩʢʠʝ ʩʝʩʪʨʳ, ʫʯʠʪʝʣʷ, ʚʦʩʧʠʪʘʪʝʣʠ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʩʨʝʜʩʪʚʘ 

ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ [5]. ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʩʥʷʪʴ, ʯʪʦ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚʣʠʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʟʜʦʨʦʚʴʝ, ʥʦ ʠ ʥʘ ʙʫʜʫʱʠʝ ʧʦʢʦʣʝʥʠʝ.  
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THE TRANSITION METAL AND NON-METAL CO-DOPING GRAPHENE FOR 

OXYGEN REDUCTION REACTION ELECTROCATALYSIS: A DENSITY 

FUNCTIONAL THEORY STUDY 
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Zhenjiang, China, chenfengxiangjinan@163.com 

ÉYang Lei, Jiangsu University of Science and Technology, Zhenjiang, China, yljust18@163.com 

 

ʇɽʈɽʍʆɼʅʓʁ ʄɽʊɸʃʃ ʀ ʅɽʄɽʊɸʃʃʀʏɽʉʂʀʁ ʉʆ-ʃɽɻʀʈʋʖʑʀʁ ɻʈɸʌɽʅ 

ɼʃʗ ʕʃɽʂʊʈʆʂɸʊɸʃʀɿɸ ʈɽɸʂʎʀʀ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʂʀʉʃʆʈʆɼɸ: 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ʊɽʆʈʀʀ ʇʃʆʊʅʆʉʊʀ 

 

Éʏʵʥʴ ʌʵʥʩʷʥ, ORCID: 0000-0002-2229-0884, ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. ʇ. ʆʛʘʨʝʚʘ; ʎʟʷʥʩʫʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ; ʛ. ʏʞʵʥʴʮʟʷʥ, ʂʠʪʘʡ, chenfengxiangjinan@163.com 
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Abstract. Proton exchange membrane fuel cells (PEMFCs) are vital energy-conversion 

devices in a hydrogen-fueled economic. In this study, we performed density functional theory 

(DFT) calculations to study 4eī oxygen reduction reaction process on transition metal embedded in 

single and double vacancies (SV and DV) in a graphene. We calculated bonding energy and 

adsorption energy on CoX3 (X = B, C, N, Si, P and S) and CoX4 (X = B, C, N, Si, P and S) 

embedded in graphene. Our DFT results indicate that formation of CoX3 is unfeasible and the 

formation of CoX4 is feasible. In addition, the crucial role of ligand atoms near embedded metal 

atoms is revealed via the molecular orbital theory. Then the Gibbs free energy of CoX4 are 

calculated and the CoN4, CoS4, and CoP4 are predicted to be active for catalyzing ORR, and these 

also show ligand atomsô coordination effect for catalytic activity of central metal. Furthermore, we 

observed that they have identical rate-determining step (RDS). This work can provide some 

references for transition atoms catalytic doped in carbon materials. 

 

ɸʥʥʦʪʘʮʠʷ. ʊʦʧʣʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʧʨʦʪʦʥʦʦʙʤʝʥʥʦʡ ʤʝʤʙʨʘʥʦʡ (PEMFCs) ʷʚʣʷʶʪʩʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʚʦʜʦʨʦʜʥʦʡ ʵʢʦʥʦʤʠʢʝ. ɺ 

ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʚʳʧʦʣʥʠʣʠ ʨʘʩʯʝʪʳ ʪʝʦʨʠʠ ʬʫʥʢʮʠʦʥʘʣʘ ʧʣʦʪʥʦʩʪʠ (DFT) ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʝʘʢʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 4eī ʢʠʩʣʦʨʦʜʘ ʥʘ ʧʝʨʝʭʦʜʥʦʤ ʤʝʪʘʣʣʝ, 

ʚʥʝʜʨʝʥʥʦʤ ʚ ʦʜʠʥʦʯʥʳʝ ʠ ʜʚʦʡʥʳʝ ʚʘʢʘʥʩʠʠ (SV ʠ DV) ʚ ʛʨʘʬʝʥʝ. ʄʳ ʨʘʩʩʯʠʪʘʣʠ ʵʥʝʨʛʠʶ 

ʩʚʷʟʠ ʠ ʵʥʝʨʛʠʶ ʘʜʩʦʨʙʮʠʠ ʜʣʷ CoX3 (X = B, C, N, Si, P ʠ S) ʠ CoX4 ((X = B, C, N, Si, P ʠ S), 

ʚʥʝʜʨʝʥʥʳʭ ʚ ʛʨʘʬʝʥ. ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ DFT ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ CoX3 ʥʝʚʦʟʤʦʞʥʦ, 

ʘ ʦʙʨʘʟʦʚʘʥʠʝ CoX4 ʚʦʟʤʦʞʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʘʪʦʤʦʚ ʣʠʛʘʥʜʘ ʚʙʣʠʟʠ 

ʚʥʝʜʨʝʥʥʳʭ ʘʪʦʤʦʚ ʤʝʪʘʣʣʘ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʦʨʙʠʪʘʣʝʡ. 

ɿʘʪʝʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʚʦʙʦʜʥʘʷ ʵʥʝʨʛʠʷ ɻʠʙʙʩʘ CoX4, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ CoN4, CoS4 ʠ 

CoP4 ʙʫʜʫʪ ʘʢʪʠʚʥʳʤʠ ʜʣʷ ʢʘʪʘʣʠʟʠʨʦʚʘʥʠʷ ORR, ʠ ʦʥʠ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʬʬʝʢʪ 

ʢʦʦʨʜʠʥʘʮʠʠ ʘʪʦʤʦʚ ʣʠʛʘʥʜʘ ʜʣʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʝʪʘʣʣʘ. ʂʨʦʤʝ 
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ʪʦʛʦ, ʤʳ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʫ ʥʠʭ ʠʜʝʥʪʠʯʥʳʡ ʰʘʛ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ (RDS). ʕʪʘ ʨʘʙʦʪʘ 

ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʩʩʳʣʢʠ ʥʘ ʧʝʨʝʭʦʜʥʳʝ ʘʪʦʤʳ, ʢʘʪʘʣʠʪʠʯʝʩʢʠ ʣʝʛʠʨʦʚʘʥʥʳʝ ʚ 

ʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

 

Keywords: PEMFCs, oxygen reduction reaction, density functional theory, coordination 

effect. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: PEMFCs, ʨʝʘʢʮʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʪʝʦʨʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

ʧʣʦʪʥʦʩʪʠ, ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ. 

 

Research Background and Theoretical Research 

The concerns over the hasty depletion of fossil fuels, the cumulative increase in energy 

consumption and the associated ecological issues have compelled society to explore the polymer 

electrolyte membrane fuel cell (PEMFC) for the future energy utilization. The further 

commercialization of such promising technology is seriously hindered by the state-of-the-art 

electrocatalysts Pt for the oxygen reduction reaction (ORR) with the operation voltages are 0.8 V, 

being away from the theoretical 1.23 V and then accounting for the energy consumption [1]. 

Furthermore, the high cost and the natural scarcity of the noble metal hamper its economical 

attraction. In the regard, it is clear challenging but indispensable to design the earth-abundant 

alternatives with superior electrochemical performance to boost the reaction and minimize the usage 

of the noble metals. 

Inspired by the pioneering work portraying the impressive ORR activity of macrocycles 

containing transition metal (TM) coordinated with the nitrogen in 1964, the development of the 

graphene with TM/N motifs is vigorous due to the advantages of the adjustable performance and 

atomic utilization [2]. Generally, since the catalytic ability is directly related with the TM d orbital 

level according to the famous d band model [3], selecting the TM element with suitable d band 

center is a common strategy to overcome the ORR sluggish kinetics [4]. Herein, the active sites 

consisted by FeN4 or CoN4 are identified by both theoretical and experimental investigations. In 

addition, based on the ligand-field effects, the variability in d orbital of the TM atom could be 

achieved by altering the coordinated elements with dissimilar electronic structures as well as the 

different concentration [5]. Such strategy is confirmed by the presence of Fe/S, Fe/P or Co/P 

embedded graphene with the superior electrocatalytic performance beyond the TM/N combination 

[6]. Furthermore, our recent work focused on the TM/O co-doping graphene reveals the high 

efficiency of the NiO2C2 configuration acted as the oxygen electrode materials, further supporting 

the tailoring effect of the coordination environment on the TM reactivity [7]. Indeed, the interaction 

between the TM and its local coordinated environment provides the so-called synergetic effect. 

However, the unambiguous investigation on the physical origination at the atomic level is 

untouched. In the regard, in order to the targeted design, it is imperative to get in-depth insight into 

the influence of the interactions between the TM and local environment on the corresponding 

electrocatalysis. 

In this manuscript, density functional theory (DFT) calculations are used within 

an electrochemical framework to analyze the ORR electrocatalysis. Herein, the CoXn embedded 

graphene (X = B, C, N, Si, P, S; n = 3, 4) are systematically studied, as schematically shown in 

Figure 1. Our goal is located at the influence of the local environment, the Co selection as the 

reprehensive TM element is reasonable due to the high activity [8ï9]. Both metal center and ligand 

atoms are considered as adsorption site for oxygen atom. the adsorption behavior of 
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the intermediates is preferentially calculated, which allows valuating the scaling relationship and 

thermodynamic free energy. Via analyzing partial density of states (PDOS) and the Mulliken 

charge, the relationship between the activity and the electronic structures is revealed. The data 

provide the fundamental understanding of the variation of the TM reactivity caused by the local 

environment and further identify the optimal candidate to guide the top-down experimental 

syntheses.  

 

 
Figure 1. The optimized structures of CoXn embedded graphene. 

 

Computation method 

All calculations are performed within the DFT framework as implemented in DMol3 code 

[10ï11]. The generalized gradient approximation with the Perdew-Burke-Ernzerhof (PBE) 

functional is employed to describe exchange and correlation effects [12]. The DFT Semi-core 

Pseudopots (DSPP) core treat method is implemented for relativistic effects, which replaces core 

electrons by a single effective potential and introduces some degree of relativistic correction into 

the core [13]. The double numerical atomic orbital augmented by a polarization function (DNP) is 

chosen as the basis set [10]. A smearing of 0.005 Ha (1 Ha = 27.21 eV) to the orbital occupation is 

applied to achieve accurate electronic convergence. In order to ensure high-quality results, the real-

space global orbital cutoff radius is set as high as 5.2 ¡. In the geometry structural optimization, the 

convergence tolerances of energy, maximum force and displacement are 1.0Ĭ10ī5 Ha, 0.002 Ha/¡ 

and 0.005 ¡, respectively. The spin-unrestricted method is used for all calculations. A conductor-

like screening model (COSMO) was used to simulate a H2O solvent environment for all 

calculations [14]. COSMO is a continuum model in which the solute molecule forms a cavity 

within the dielectric continuum. The DMol3/COSMO method has been generalized to periodic 

boundary cases. The dielectric constant is set as 78.54 for H2O. Some previous results have shown 

that this implicit solvation model is an effective method to describe solvation [15ï16]. The 15 ¡-

thick vacuum is added to avoid the artificial interactions between the functional graphene 

monolayer and its images.  

It is generally believed that the ORR of a fuel cell has two reaction mechanisms: one is that 

O2 is directly reduced to H2O (O2 + 4H
+ + 4eī Ÿ 2H2O), called the four-electron process; the other 

is O2 to form the metastable H2O2 (O2 + 2H
+ + 2eī Ÿ H2O2), called the two-electron process. The 
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difference is whether the hydrogen peroxide is produced before the OïO bond breaks. Previous 

experiments show that [17], the four-electron process is the main process, and the efficiency is 

much higher than that of the two-electron process. Therefore, we only discuss the four-electron 

process. In order to evaluate the performance of ORR electrocatalyst, we consider the four-electron 

association mechanism as the possible reaction path of the cathode: 
 

O2(g)+ * + (H++ eī) ŸOOH* (R1) 

OOH*+ (H++ eī) ŸO* + H2O(l) (R2) 

O* + (H++ eī) Ÿ OH* + H2O(l) (R3) 

OH* + (H++ eī) Ÿ 2H2O(l) (R4) 
 

Where the asterisk (*) represents an active site on the catalyst surface, (l) and (g) refer to 

liquid phase and gas phase, respectively. 

In the reaction energy landscape, all ORR intermediates are described as proton/electron (H+ + 

eī) transfers [18]. The adsorption energy of the corresponding intermediates are calculated by the 

following, 
 

Eads(M) = Esys ī Esubstrate ī EM  (1) 
 

where Esys, Esubstrate and EM are the total energy of the adsorption systems, the functional 

graphene and ORR intermediate, respectively. Eads < 0 corresponds to an exothermic adsorption 

process. 

The Gibbs free energy changes (æG) of the ORR elemental steps have been calculated 

according to the computational hydrogen electrode (CHE) model developed by Nßrskov et. al. 

where the chemical potential of proton/electron (H+ + eī) in solution is equal to the half of the 

chemical potential of a gas-phase H2. The æG for every elemental step can be determined as 

following: 
 

æG = æE + æZPE ī TæS + æGpH + æGU (2) 
 

where æE is the electronic energy difference based on DFT calculations, æZPE implies the 

change in zero-point energy, T denotes the temperature (equal to 298.15 K here), æS shows the 

change in the entropy, and æGpH and æGU are the free energy contributions due to variation in pH 

values (pH is set as 0 in acid medium and 14 in alkaline medium) and electrode potential U, 

respectively. The zero-point energies and entropies of the ORR intermediates are calculated from 

the vibrational frequencies according to standard methods. Following the suggestion of Wilcox, et. 

al. [19], in order to reduce the calculation, the monolayer is fully constrained. ȹG < 0 corresponds 

to an exothermic adsorption process. The free energy G of O2 is derived as G(O2) = 4.92+2G(H2O)ï

2G(H2) by utilizing OER equilibrium at the standard conditions 12.  
 

Results 

Figure 1 presents the optimized structures of CoXn embedded graphene. Severe deformation 

of the graphene is induced by the inserting the CoPn, CoSin and CoSn motifs whilst the flatness is 

preserved for the CoBn, CoCn and CoNn, respectively, in consistence with the previous results. In 

order to uncover the ligand influence on the Co electronic structure, the partial density of states 

(PDOS) of CoPn are analyzed as the representative. As shown in Figure 2, the clear overlaps of the 

pd band are observed where the Co d-orbital is concentrated above ī5 eV and the P p-orbital is 

ranged from ī10 to 5 eV, indicating the strong pd orbital hybridization. Therein, besides the Fermi 

energy, the hybridized peaks are distinguished at ī0.77, ī1.84 and ī4.55 eV for CoP3 and ī1.76, 

ī2.58 and ī4.24 eV for CoP4, respectively. Furthermore, the P s-electron distribution is mainly 
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varied from ī15 to ī10 eV, revealing the faint effect on the Co d-band. Due to the PDOS similarity, 

it is concluded that the binding between Co and its environment is originated from the pd 

interaction. Herein, the corresponding Co d-band center ὑd is summarized in Table 1.  

 
 

Figure 2. The partial density of states (PDOS) of  CoPn. 
 

Table 1.  

THE GEOMETRIC AND ELECTRONIC STRUCTURES OF THE CoXn EMBEDDED GRAPHENE 
 

 CoB4    CoC4 CoN4 CoSi4 CoP4 CoS4 CoB3 CoC3 CoN3 CoSi3 CoP3 CoS3 

dCo-X 1.89 1.92 1.89 2.14 2.08 2.13 1.87 1.78 1.85 2.19 2.03 2.05 

hCo-G 0.00 0.03 0.00 0.13 0.10 0.08 0.10 0.08 0.08 0.16 0.15 0.14 

Eb ī3.28 ī6.52 ī7.91 ī6.29 ī6.18 ī3.84 ī3.39 ī7.97 ī4.79 ī4.41 ī4.54 ī2.73 

Ңd ī2.71 ī1.59 ī1.85 ī2.00 ī2.77 ī1.23 ī1.15 ī2.36 ī1.49 ī1.44 ī1.95 ī1.85 

MCo ī0.55 ī0.29 0.13 ī0.87 ī0.92 ī0.51 ī0.32 ī0.20 0.23 ī0.34 ī0.59 ī0.29 

MX 0.22 ī0.05 ī0.42 0.81 0.64 ī0.00 0.26 0.02 ī0.41 0.73 0.61 0.02 

 

In order to character the sufficiency of the O2 activation, the important step of O2 adsorption 

molecule on CoXn embedded graphene is examined. Due to similarity, the CoP3 and CoP4 are acted 

as the representatives. The corresponding adsorption energies are listed in Table 1. The O2 molecule 

prefers to chemically suit at the Co atom via the end-on configuration where the corresponding 

length of CoïO bond and OïO bond are 1.693 ¡ and 1.295 ¡ for CoP3, 1.864 ¡ and 1.305 ¡ for 

CoP4, respectively. According to the Mulliken charge analysis, charge is transferred from 

the substrate to the adsorbed O2 molecule. Furthermore, the partial density of states clearly reveals 

the obvious hybridization between the O2 p-orbital and the Co d-orbital of CoP4 in Figure 3, besides 

the Fermi energy, the hybridized peaks is at ī2.50, being accounted for the O2 activation, which 

correlates with the elongation of the OïO bond.  

We use graphene as the catalytic substrate and transition metal Co is doped on the single and 

double vacancies. Such a structure can be associated with a substitutional impurity in graphene. 

The transition metal has a larger atomic radius than the carbon atom. In the single vacancy 

substitution doping, the Co atom will protrude from the surface of the graphene, as shown in Figure 

1, which is about 1.3 ¡ above the surface, and correspondingly the height is much smaller 

protruded in the double vacancy, which is in same ligand element-nitrogen. Due to the different 

nature of the ligand atoms, CoX4 structure will show different structures, such as non-metallic 

elements such as P, S, Si, etc. Atomic radius and electronegativity are far different from carbon 

atoms, which will result in ligand atoms, even with the protrusion of surrounding carbon atoms, 

the structural stability is reduced to varying degrees. 
 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ2. 2021 

https://doi.org/10.33619/2414-2948/63 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 202 

 

 
Figure 3. The PDOS of O2 adsorbed CoPn. 

 

In the cathodic electrocatalytic reaction, the surface of the carbon-based catalyst acts as 

reaction sites, and the adsorption and desorption of O2 and several oxygen-containing intermediates 

requires moderate strength and conforms to the volcanic principle, so that the reaction can be 

carried out quickly and stably. At the same time, the catalyst requires high stability. As shown in 

Table 1, we calculate the stability of all structure forms, we can see that the binding energy of CoN4 

is ī7.91 eV, which has good stability. 

According to the four-electron association mechanism in (R1), (R2), (R3), (R4), we calculated 

the catalytic properties of three ORR intermediates O, OH, OOH. The advantageous adsorption 

properties of ORR intermediates are prerequisites for the reaction to proceed. The results of 

adsorption energies are shown in Table 2. It can be seen that adsorption energies of CoX4 to OOH 

ranges from ī1.48 to ī3.76 eV, and that of O is from ī2.98 to ī5.99 eV, and adsorption energies of 

OH values ranged from ī2.65 to ī5.05 eV, of which CoB4 has the strongest adsorption energy for 

three intermediates. In addition to B ligand doping, adsorption energies of CoX3 are stronger than 

that of CoX4. According to the previous reaction formulas (R1)(R2)(R3)(R4), the front two 

reactions are mainly adsorption of OOH and OïO bond cleavage in ORR, and the latter two 

reactions mainly involve the formation and desorption of H2O molecules. CoB4 and CoX3 have 

strong adsorption capacity, but they are not conducive to the desorption of H2O. CoN4, CoS4, and 

CoP4 can be considered as oxygen reduction electrocatalysts. 
 

Table 2  

THE ADSORPTION OF REACTANT O2 AND THE ORR INTERMEDIATES (eV) 
 

 CoB4    CoC4 CoN4 CoSi4 CoP4 CoS4 CoB3 CoC3 CoN3 CoSi3 CoP3 CoS3 

Eads(O2) ī3.33 ī1.30 ī0.73 ī1.56 ī0.66 ī0.58 ī1.62 ī1.40 ī3.10 ī1.98 ī1.95 ī2.05 

Eads(OOH) ī3.76 ī1.96 ī1.76 ī2.13 ī1.53 ī1.48 ī2.47 ī2.78 ī3.05 ī2.88 ī2.22 ī2.32 

Eads(O) ī5.99 ī4.17 ī3.11 ī4.43 ī3.13 ī2.98 ī4.29 ī4.60 ī5.76 ī5.6 ī4.87 ī4.59 

Eads(OH) ī5.05 ī3.12 ī2.84 ī3.43 ī2.65 ī2.67 ī3.72 ī4.03 ī4.33 ī4.17 ī3.71 ī3.55 

Eads(O2)-side ī3.33 ī1.30 ī0.73 ī1.56 ī0.66 ī0.56 ī1.61 ī1.40 ī3.05 ī1.98 ī1.95 ī2.05 

Eads(O2)-end ī2.66 ī1.14 ī0.73 ī1.20 ī0.55 ī0.58 ī1.62 ī1.38 ī3.10 ī1.98 ī1.63 ī1.65 

dOïO 1.39 1.40 1.31 1.38 1.31 1.33 1.39 1.39 1.45 1.42 1.42 1.40 

MO2 ī0.52 ī0.45 ī0.40 ī0.52 ī0.39 ī0.48 ī0.50 ī0.54 ī0.73 ī0.59 ī0.63 ī0.58 

 

Based on the data in Table 2, E(O), E(OH), and E(OOH) were used as a function of 

adsorption energy of OH, and a dot plot was drawn and fitted, as shown in Figure 4. We can get the 
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linear relationship of ORR intermediates about E(OH): 
 

Eads(OOH)=0.93Eads(OH)+3.05 
 

( 4 ) 

Eads(O)=1.46Eads(OH)+1.92 ( 5 ) 
 

 
Figure 4 The adsorption energy Eads of the ORR intermediates as a function of Eads(OH). 

 

The fitted line slope is comparable to that of porphyrins, and the adsorption energy of O is not 

much discrete with respect to E(OH). According to the data in Table 2, it can be seen that different 

ligand atoms have a certain regulation effect on the ORR catalytic performance of metal centers. 

The Eads data of N, S and P doping differs little, and the catalytic performance. It is known from 

previous studies that in the transition metal doping, the carbon atoms bonded to the metal center 

may be oxidized, leading the central metal to electrons, prolonging the CïM bond, and 

strengthening the bonding of the O-M bond. When other carbon atoms are oxidized, it may cause 

weakening of the active center. On the contrary, N, P, etc. are hardly oxidized due to their 

electronegativity, ensuring a stable framework of the catalyst. 

Table 3.  

THE GIBBS FREE ENERGY G AT THE POTENTIAL OF 0V AND 1.23 V 
 

  CoB4    CoC4 CoN4 CoSi4 CoP4 CoS4 CoB3 CoC3 CoN3 CoSi3 CoP3 CoS3 

U = 0 

OOH 1.10  3.11  3.38  3.43  3.39  3.51  2.50  2.29  1.91  2.11  2.83  2.66  

O ī0.65  1.38  2.44  0.98  2.32  2.47  1.12  0.88  ī0.14  ī0.05  0.70  0.90  

OH ī1.87  0.15  0.56  ī0.14  0.58  0.61  ī0.45  ī0.74  ī0.99  ī0.88  ī0.39  ī0.25  

U = 1.23 

OOH ī2.59  ī0.58  ī0.31  ī0.26  ī0.30  ī0.18  ī1.19  ī1.40  ī1.78  ī1.58  ī0.86  ī1.03  

O ī3.11  ī1.08  ī0.02  ī1.48  ī0.14  0.01  ī1.34  ī1.58  ī2.60  ī2.51  ī1.76  ī1.56  

OH ī3.10  ī1.08  ī0.67  ī1.37  ī0.65  ī0.62  ī1.68  ī1.97  ī2.22  ī2.11  ī1.62  ī1.48  

 

It can be seen from the foregoing that the double vacancy doping has better performance than 

the single vacancy, and we calculated the free energy of the double vacancies doping with reaction 

intermediates as shown in Table 3. It can be seen from Fig. 5 that when the potential is 0 V, apart 

from CoB4 and CoSi4, all catalytic materials are exothermic reaction steps. The formation step of 

H2O is the slowest step in each catalytic structures, and when the potential is 1.23V, there is an 

energy barrier in the OïO bond splitting step and the H2O forming step, and the R4 step is most 

notable, which reaches around 0.65 eV, it is the thermodynamic rate-determining step (RDS) in all 

steps. In summary, it can be determined that R4 is RDS of the reaction, the minimum is about 

0.6 eV at 1.23 V, which is expressed as being difficult to desorb in the reaction. Among them, CoN4, 

CoP4 and CoS4 have better performance, which is consistent with the previous analysis. 
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Figure 5. The Gibbs free energy G (a). 

 

Conclusion 

According to the first principal calculation, the catalytic performance of transition metal and 

different ligand atoms embedded graphene in the oxygen reduction reaction was studied. The 

adsorption energy of O and OOH has a linear relationship with the OH adsorption energy, it shows 

the adjustment of the catalytic properties of the central metal by ligand atoms. CoN4, CoS4 and 

CoP4 have better performance than other catalytic structures. They have the same rate determining 

step in the desorption process. The adsorption energy of OH is about 0.4 eV higher than that of Pt 

(The adsorption energy of the surface of Pt(1 1 1) is ī2.26 eV), resulting in higher energy barriers. 

In all aspects, CoN4, CoS4 and CoP4 have similar properties and enhanced catalysis activity. 
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