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ʬʘʟʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʳ, ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʜʨ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠ ʜʨʫʛʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʣʦʛʨʘʤʤʳ 

ʜʦ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ. 

 

Abstract. In this work, we analyzed the influence of Bragg matching on the recording and 

reconstruction of animated holograms on thick media. It is shown that in order to prevent 

overlapping of images reconstructed from different holograms on a CCD-type receiving device 

(charge-coupled device), it is very important that two requirements are met, or at least one of them: 

when restoring an animated hologram, the reference beam usually overlaps several holograms, 

however, only one reconstructed image should fall on the CCD, the one that we want to read from 

the hologram we need; the reference beam falls on an area where several holograms are recorded, 

however, only one hologram we need is restored, i.e. the restoration circuit is built in such a way 

that the reference beam has the ability to filter out unnecessary images. This sampling capability is 

specified by changing the characteristics of the reconstruction wave relative to the characteristics of 

the recording reference wave. These include changes in the angle of incidence, phase characteristics 

of the wave, wavelength, etc. Restoration with other characteristics leads to a sharp decrease in the 

diffraction efficiency of the hologram to negligible values. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʣʦʛʨʘʤʤʘ, ɹʨʵʛʛʦʚʩʢʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ, ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ 

ʛʦʣʦʛʨʘʤʤ, ʪʦʣʩʪʦʩʣʦʡʥʳʝ ʟʘʧʠʩʳʚʘʶʱʠʝ ʩʨʝʜʳ, ɹʨʵʛʛʦʚʩʢʘʷ ʚʳʙʦʨʢʘ, ʩʫʧʝʨʧʦʟʠʮʠʷ ʚʦʣʥ. 

 

Keywords: hologram, Bragg matching, hologram multiplexing, thick-layer recording media, 

Bragg sampling, wave superposition. 

 

ʇʨʠ ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ɹʨʵʛʛʦʚʩʢʠʤ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʪʦʣʴʢʦ ʪʦʡ ʩʪʨʘʥʠʮʳ ʟʘʧʠʩʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʣʥʘ ʦʪ ʢʦʪʦʨʦʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ 

ʵʪʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ. ɺʘʞʥʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʜʨʫʛʠʝ ʛʦʣʦʛʨʘʤʤʳ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ, 

ʫʯʠʪʳʚʘʷ, ʯʪʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ɹʨʵʛʛʘ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, 

ʯʪʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʦ ɹʨʵʛʛʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʦʣʩʪʦʩʣʦʡʥʳʤ 

ʩʨʝʜʘʤ, ʪ. ʝ. ʪʦʣʩʪʦʩʣʦʡʥʳʤ ʛʦʣʦʛʨʘʤʤʘʤ [1ï3].  

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʟʘʧʠʩʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʥʳʭ ʛʦʣʦʛʨʘʤʤ ʣʝʞʘʪ ʫʛʣʦʚʦʝ ʠ ʧʦ ʜʣʠʥʝ 

ʚʦʣʥʳ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʠ ʛʦʣʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʢʦʜʠʨʦʚʘʥʠʝ ʬʘʟʳ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʤʝʪʦʜʦʚ ʤʫʣʴʪʠʧʣʠʮʠʨʦʚʘʥʠʷ 

ʛʦʣʦʛʨʘʤʤ ʥʘ ʦʩʥʦʚʝ ɹʨʵʛʛʦʚʩʢʦʛʦ ʩʜʚʠʛʘ.  

ʇʨʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʠ ʛʦʣʦʛʨʘʤʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠ ʟʘʧʠʩʠ ʛʦʣʦʛʨʘʤʤ 

ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʙʣʘʩʪʠ ʟʘʧʠʩʳʚʘʶʱʝʡ ʩʨʝʜʳ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʣʠʯʠʪʴ ʦʜʥʫ ʛʦʣʦʛʨʘʤʤʫ ʦʪ 

ʜʨʫʛʦʡ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʝʜʩʪʚʠʠ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʘʷ ʦʪʜʝʣʴʥʘʷ ʛʦʣʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʟʘʧʠʩʴ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʧʦʣʫʯʝʥʥʦʡ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʣʦʞʝʥʠʷ ʜʚʫʭ ʚʦʣʥ ð 

ʧʨʝʜʤʝʪʥʦʡ ʠ ʦʧʦʨʥʦʡ, ʧʨʠʯʝʤ ʟʘʧʠʩʴ ʧʨʦʚʦʜʠʪʩʷ ʩ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠ ʦʜʥʦʡ ʵʢʩʧʦʟʠʮʠʠ [4-6].  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ ʧʨʠʝʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʪʠʧʘ ʇɿʉ (ʧʨʠʙʦʨ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ) ʥʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʣʦʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʩ ʨʘʟʥʳʭ ʛʦʣʦʛʨʘʤʤ, ʦʯʝʥʴ ʚʘʞʥʦ, 

ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʜʚʘ ʪʨʝʙʦʚʘʥʠʷ, ʠʣʠ, ʭʦʪʷ ʙʳ, ʦʜʥʦ ʠʟ ʥʠʭ:  

- ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʤʫʣʴʪʠʧʣʠʮʠʨʦʚʘʥʥʦʡ ʛʦʣʦʛʨʘʤʤʳ ʦʧʦʨʥʳʡ ʧʫʯʦʢ ʧʝʨʝʢʨʳʚʘʝʪ 

ʦʙʳʯʥʦ ʥʝʩʢʦʣʴʢʦ ʛʦʣʦʛʨʘʤʤ, ʦʜʥʘʢʦ, ʥʘ ʇɿʉ ʜʦʣʞʥʦ ʧʦʧʘʜʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʪʦ, ʢʦʪʦʨʦʝ ʤʳ ʭʦʪʠʤ ʩʯʠʪʘʪʴ ʩ ʥʫʞʥʦʡ ʥʘʤ ʛʦʣʦʛʨʘʤʤʳ;  

- ʦʧʦʨʥʳʡ ʧʫʯʦʢ ʧʘʜʘʝʪ ʥʘ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʠʩʘʥʳ ʥʝʩʢʦʣʴʢʦ ʛʦʣʦʛʨʘʤʤ, ʦʜʥʘʢʦ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʥʫʞʥʘʷ ʥʘʤ ʛʦʣʦʛʨʘʤʤʘ, ʪ. ʝ. ʩʭʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʨʦʝʥʘ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 14 

 

ʪʘʢ, ʯʪʦ ʦʧʦʨʥʳʡ ʣʫʯ ʢʘʢ ʙʳ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʩʝʠʚʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʊʘʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʙʦʨʢʝ ʟʘʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʚʦʣʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʘʧʠʩʳʚʘʶʱʝʡ ʦʧʦʨʥʦʡ ʚʦʣʥʳ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʘʜʝʥʠʷ, ʬʘʟʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʳ, ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʜʨ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʣʦʛʨʘʤʤʳ ʜʦ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ [7-9]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ̫ ʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʟʘʧʠʩʳʚʘʶʱʝʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʥʘ 

ʪʦʣʩʪʦʩʣʦʡʥʳʝ ʩʨʝʜʳ ʧʨʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʠ ʛʦʣʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʧʦ ɹʨʵʛʛʫ.  

 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʧʦ ɹʨʵʛʛʫ ʧʨʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʠ  

ʥʘ ʪʦʣʩʪʦʩʣʦʡʥʳʭ ʟʘʧʠʩʳʚʘʶʱʠʭ ʩʨʝʜʘʭ 

 

ɼʠʬʨʘʢʮʠʠ ʥʘ ʧʣʦʩʢʠʭ ʨʝʰʝʪʢʘʭ ʠ ʦʙʲʝʤʥʳʭ ʩʨʝʜʘʭ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ. ɺ ʩʣʫʯʘʝ 

ʜʠʬʨʘʢʮʠʠ ʥʘ ʜʚʫʤʝʨʥʳʭ ʨʝʰʝʪʢʘʭ ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʫʩʣʦʚʠʷ ʤʝʥʝʝ ʞʝʩʪʢʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ, ʯʝʤ ʚ ʩʣʫʯʘʝ ʪʨʝʭʤʝʨʥʳʭ, ʦʙʲʝʤʥʳʭ ʩʨʝʜ. ɺ ʩʣʫʯʘʝ 

ʪʨʝʭʤʝʨʥʳʭ ʨʝʰʝʪʦʢ ʫʩʣʦʚʠʝʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʷʚʣʷʝʪʩʷ 

ʨʘʚʝʥʩʪʚʦ ʫʛʣʦʚ ʧʘʜʝʥʠʷ ʠ ʜʠʬʨʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʚʦʣʥʳ ʩ ʧʣʦʩʢʦʩʪʴʶ ʦʙʲʝʤʥʦʡ 

ʨʝʰʝʪʢʠ. ʋʢʘʟʘʥʥʳʡ ʫʛʦʣ j  ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ɹʨʵʛʛʦʚʩʢʦʤʫ ʫʩʣʦʚʠʶ 
 

2 sin .d j l=  (1) 
  
ʅʝʙʦʣʴʰʦʝ ʠʟʤʝʥʝʥʠʝ j  ʠʣʠ l , ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʧʝʨʠʦʜʘ ʨʝʰʝʪʢʠ d, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʢʣʦʥʝʥʠʶ ʦʪ ʫʩʣʦʚʠʷ ɹʨʵʛʛʘ ʜʣʷ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʩʚʝʪʘ, ʧʦʜʚʝʨʛʰʝʛʦʩʷ ʜʠʬʨʘʢʮʠʠ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʨʝʟʢʦ ʧʘʜʘʝʪ ʜʦ ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ, ʯʘʩʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʝʚʳʭ ʚʝʣʠʯʠʥ. ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʵʬʬʝʢʪ, 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʪʢʣʦʥʝʥʠʷʤʠ ʦʪ ʫʩʣʦʚʠʷ ɹʨʵʛʛʘ, ʠ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʚʳʙʦʨʢʫ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʦʩʚʝʱʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʘ ʧʘʜʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ 

[10-11].  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʙʳʣʘ ʙʳ ʟʘʧʠʩʳʚʘʶʱʘʷ ʩʨʝʜʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʦʙʲʝʤʥʫʶ ʨʝʰʝʪʢʫ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʢʦʪʦʨʦʡ ʤʝʥʷʝʪʩʷ ʩʢʘʯʢʦʤ ʪʦʣʴʢʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʘ ʚ ʦʩʪʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʨʝʰʝʪʢʠ ʦʩʪʘʚʘʣʩʷ ʙʳ ʥʝʠʟʤʝʥʥʳʤ. 

ʇʦʜʦʙʥʘʷ ʦʙʲʝʤʥʘʷ ʨʝʰʝʪʢʘ ʚʝʣʘ ʙʳ ʩʝʙʝ, ʧʦ ʩʫʪʠ, ʢʘʢ ʧʣʦʩʢʘʷ ʨʝʰʝʪʢʘ ʰʪʨʠʭʦʚʦʛʦ ʪʠʧʘ. 

ʆʜʥʘʢʦ, ʚ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʦʙʲʝʤʥʦʡ ʩʨʝʜʝ 

ʚʣʠʷʝʪ ʧʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ ʚʦʣʥ ʧʣʦʩʢʦʛʦ ʪʠʧʘ, ʘ ʵʪʦ ʟʘʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʚʠʜʝ ʩʠʥʫʩʦʠʜʳ (ʈʠʩʫʥʦʢ 1).  

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʤʥʦʡ 

ʨʝʰʝʪʢʠ ʠ ʧʘʜʘʶʱʝʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʦʡ 

ʨʝʰʝʪʢʠ ʥʘ ʧʨʠʤʝʨʝ ʦʙʲʝʤʥʳʭ ʬʘʟʦʚʳʭ ʧʨʦʧʫʩʢʘʶʱʠʭ ʩʨʝʜ.  

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʚʦʣʥʳ ʧʣʦʩʢʦʛʦ ʪʠʧʘ, ʠʤʝʶʱʠʝ ʘʤʧʣʠʪʫʜʫ ʨʘʚʥʦʡ ʝʜʠʥʠʮʝ ʠ 

ʧʘʜʘʶʱʠʭ ʧʦʜ ʫʛʣʘʤʠ 1g  ʠ 2g ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʨʝʜʳ, ʥʘ ʢʦʪʦʨʦʡ ʚʝʜʝʪʩʷ ʟʘʧʠʩʴ ʛʦʣʦʛʨʘʤʤʳ, 

ʠ ʠʤʝʶʱʠʡ ʠʩʭʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʨʘʚʥʳʡ n. ɺ ʩʨʝʜʝ ʫʛʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ 

ʠʟʤʝʥʷʪʩʷ ʠ ʩʪʘʥʫʪ ʨʘʚʥʳʤʠ F1 ʠ F2 ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʧʠʩʳʚʘʶʱʝʡ 

ʩʨʝʜʳ. 
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ʈʠʩʫʥʦʢ 1. ʂʘʨʪʠʥʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ, ʢʘʢ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʦʙʲʝʤʥʦʡ 

ʩʨʝʜʝ ʧʨʠ ʩʣʦʞʝʥʠʠ ʜʚʫʭ ʚʦʣʥ ʧʣʦʩʢʦʛʦ ʪʠʧʘ  

 

ɹʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʢʘʟʘʥʥʳʭ ʜʚʫʭ ʚʦʣʥ ʚ ʧʣʦʩʢʦʩʪʠ yz, ʧʨʠʯʝʤ ʦʩʴ z 

ʥʦʨʤʘʣʴʥʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʧʠʩʳʚʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʦʩʴ y ʥʘʧʨʘʚʣʝʥʘ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʨʝʜʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʘʤʧʣʠʪʫʜʘ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʜʘ, ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

1 1 2 2( , ) exp[ 2 ( )] exp[ 2 ( )],c y z i y z i y zp x c p x c= - + + - +  (2) 

 

ʛʜʝ1 1sin / ,x l= F ʘ2 2sin / .x l= F   

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 
2 1/2

1 1 1 2 2cos / (1 sin ) / , cos / .c l l c l= F = - F = F   

ʂʘʨʪʠʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʚʦʟʥʠʢʘʶʱʝʡ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʢʦʤʧʣʝʢʩʥʦ-ʩʦʧʨʷʞʝʥʥʳʭ ʚʝʣʠʯʠʥ- ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ ʘʤʧʣʠʪʫʜ ʚʦʣʥʳ.  
 

*

1 2 1 22 2cos2 [( ) ( ) ].I bb y zp x x c c= + - + -:  (3) 

 

ʋʯʠʪʳʚʘʷ ʨʘʥʝʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʫʩʣʦʚʠʷ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ 

ʘʨʛʫʤʝʥʪʝ ʢʦʩʠʥʫʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ɺ 

ʢʦʥʝʯʥʦʤ ʚʠʜʝ ʯʘʩʪʦʪʘ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʠ y ʠʤʝʝʪ ʚʠʜ: 
  

1 2 1 21/ cos (sin sin ) / ,y dh q x x l= = - = F - F  (4) 

 

ʛʜʝ d ð ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʤʠ ʤʘʢʩʠʤʫʤʘʤʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʢʘʨʪʠʥʝ. ʀʟ ʈʠʩʫʥʢʝ 1 ʚʠʜʥʦ, ʯʪʦ 

1 2( ) / 2.q= F + F  ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʩʚʷʟʴ ʤʝʞʜʫ d, l , ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʣʠʥʫ ʚʦʣʥʳ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʨʝʜʝ, ʠ ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʣʥ ʚ ʩʨʝʜʝ.  

ʉʣʫʯʘʡ, ʢʦʛʜʘ 1 2F = - F ʠ 0q=  ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 1. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 1 0F = , 

ʩʣʝʜʫʝʪ, ʯʪʦ 1/ 2sin /dh j l= =  ʠ 2 sind j l= .  

ʆʙʲʝʤʥʘʷ ʨʝʰʝʪʢʘ, ʢʦʪʦʨʫʶ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ, ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʩʫʧʝʨʧʦʟʠʮʠʠ 

ʜʚʫʭ ʧʣʦʩʢʠʭ ʚʦʣʥ, ʪ. ʝ. ʛʦʣʦʛʨʘʤʤʘ ʠʤʝʝʪ ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. 
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ʈʘʩʩʤʦʪʨʝʥʠʝ ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʪʠʧʘ ʨʝʰʝʪʢʠ ʦʧʨʘʚʜʘʥʦ, ʪʘʢ ʢʘʢ ʨʝʰʝʪʢʫ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ, 

ʥʝʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ ʪʠʧʘ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʩʫʤʤʝ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʨʝʰʝʪʦʢ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʚʦʣʥʫ ʩ ʬʨʦʥʪʦʤ ʣʶʙʦʡ ʩʣʦʞʥʦʩʪʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʩʫʤʤʘʨʥʦʝ ʜʝʡʩʪʚʠʝ ʚʦʣʥʦʚʳʭ 

ʬʨʦʥʪʦʚ ʧʨʦʩʪʳʭ ʧʣʦʩʢʠʭ ʚʦʣʥ.  

ɻʦʣʦʛʨʘʤʤʫ, ʧʦʣʫʯʠʚʰʫʶʩʷ ʧʨʠ ʟʘʧʠʩʠ ʥʘ ʦʙʲʝʤʥʦʡ ʩʨʝʜʝ, ʪ. ʝ. ʧʦʩʣʝ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʷʚʣʝʥʠʷ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ. ʧʦʤʦʱʴʶ ʚʝʢʪʦʨʘ ʦʙʲʝʤʥʦʡ ʨʝʰʝʪʢʠ 2 /M M dp= = , ʢʦʪʦʨʘʷ 

ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʨʝʜʤʝʪʥʦʡ ʠ ʦʧʦʨʥʦʡ ʚʦʣʥ ʩ ʚʦʣʥʦʚʳʤʠ ʚʝʢʪʦʨʘʤʠ k ʠ J 
(ʈʠʩʫʥʦʢ 2).  

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʣʥʦʚʳʭ ʚʝʢʪʦʨʦʚ ʚ ʦʙʲʝʤʥʦʡ ʩʨʝʜʝ ʧʨʠ ʩʫʧʝʨʧʦʟʠʮʠʠ ʜʚʫʭ 

ʧʣʦʩʢʠʭ ʚʦʣʥ 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʚ ʟʘʧʠʩʳʚʘʶʱʝʡ ʩʨʝʜʝ, 

ʧʦʜʯʠʥʷʝʪʩʷ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʢʪʦʨʘ ʨʝʰʝʪʢʠ M M= , ʢʦʪʦʨʳʡ 

ʣʝʞʠʪ ʚ ʧʣʦʩʢʦʩʪʠ yz ʠ ʥʘʧʨʘʚʣʝʥ ʧʦ ʥʦʨʤʘʣʠ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʦʩʪʦʷʥʥʦʡ ʬʘʟʳ. ɺʦʣʥʘ ʩʚʝʪʘ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʣʦʩʢʘʷ ʠ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʘʷ, ʧʘʜʘʶʱʘʷ ʥʘ ʛʦʣʦʛʨʘʤʤʫ ʧʨʠ ʝʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ, ʚʥʫʪʨʠ ʛʦʣʦʛʨʘʤʤʳ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʟʘʜʘʚʘʝʤʳʤ ʚʦʣʥʦʚʳʤ 

ʚʝʢʪʦʨʦʤ k, ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʜ ʫʛʣʦʤ F ʢ ʦʩʠ z. ʅʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʧʦʩʣʝ 

ʜʠʬʨʘʢʮʠʠ ʟʘʜʘʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʚʝʢʪʦʨʘ J. ɼʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ 1 2 jF = F = ʚʝʢʪʦʨ M ʥʘʧʨʘʚʣʝʥ 

ʧʘʨʘʣʣʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʛʨʘʤʤʳ, ʘ 0, / / cosz zk k a k a J a j= = = = . ʆʮʝʥʢʘ 

ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʘʟʦʚʳʭ ʛʦʣʦʛʨʘʤʤ ʧʨʦʧʫʩʢʘʶʱʝʛʦ ʪʠʧʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥʘ ʚʚʝʜʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ t ʠ e, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʚʝʣʠʯʠʥʘʤʠ d, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ 
ʩʦʙʦʡ ʦʪʣʠʯʠʝ ʫʛʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʚʦʣʥʳ ʦʪ ʙʨʵʛʛʦʚʩʢʦʛʦ ʫʛʣʘ, 

ʧʘʨʘʤʝʪʨʦʤ a , ʪʦʣʱʠʥʦʡ ʩʣʦʷ l ʠ ln , ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʧʨʠʨʘʱʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
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ʧʨʝʣʦʤʣʝʥʠʷ, ʚ nl l= - ʜʣʠʥʦʡ ʚʦʣʥʳ ʩʚʝʪʘ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʣʦʡ ʩʨʝʜʳ, 0j - 

ʙʨʵʛʛʦʚʩʢʠʤ ʫʛʣʦʤ.  

0sinlt Ja j=  (5) 

 

0 0/ cosln le p l j=  (6) 

 

ɼʣʷ ʦʮʝʥʢʠ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ zʜʣʷ ʥʘʯʘʣʘ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʚʝʪ ʧʘʜʘʝʪ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʨʝʜʳ ʧʦʜ ʙʨʵʛʛʦʚʩʢʠʤ ʫʛʣʦʤ, ʪ. ʝ. 0J = ʠ 0t = | ɺ ʵʪʦʤ ʩʣʫʯʘʝ 1z = , ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ 1e= , ʪ. ʝ. 0 0/ cos / 2ln le p l j p= = ʠʣʠ  
 

0/ cos / 2.ln l l=  (7) 

 

ʃʝʚʘʷ ʩʪʦʨʦʥʘ ʩʦʦʪʥʦʰʝʥʠʷ (7) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʨʘʱʝʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʜʣʠʥʳ 

ʧʫʪʠ ʧʘʜʘʶʱʝʡ ʥʘ ʩʨʝʜʫ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʦʝ ʥʘʙʣʶʜʘʣʦʩʴ ʙʳ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʳ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʙʳʣʦ ʨʘʚʥʦ n1 [12]. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, 

ʝʩʣʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʣʦʛʨʘʤʤʳ ʫʯʘʩʪʚʫʝʪ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ 

ʩʨʝʜʳ, ʪʦ ʜʘʞʝ ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦ ʤʘʣʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʜʠʬʨʘʢʮʠʦʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ zʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ 1, ʥʦ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ l 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʦʩʴ ʩʦʦʪʥʦʰʝʥʠʝ (7).  

ɽʩʣʠ ʩʨʝʜʥʝʝ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʨʘʚʥʦ 
310ln -= , ʪʦ ʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ 

ʩʨʝʜʳ ʨʘʚʥʦ 0,2 0,4l = -  ʤʤ, ʘ ʧʨʠ 
210ln -= ʪʦʣʱʠʥʘ ʩʨʝʜʳ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʤʢʤ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʚʥʦʡ 100%.  

 

ɺʳʚʦʜʳ 

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʧʦ ɹʨʵʛʛʫ ʥʘ ʟʘʧʠʩʴ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʤʫʣʴʪʠʧʣʠʮʠʨʦʚʘʥʥʳʭ ʛʦʣʦʛʨʘʤʤ ʥʘ ʪʦʣʩʪʳʭ ʩʨʝʜʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ 

ʧʨʠʝʤʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʪʠʧʘ ʇɿʉ (ʧʨʠʙʦʨ ʩ ʟʘʨʷʜʦʚʦʡ ʩʚʷʟʴʶ) ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʣʦʞʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʩ ʨʘʟʥʳʭ ʛʦʣʦʛʨʘʤʤ, ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʣʠʩʴ ʜʚʘ 

ʪʨʝʙʦʚʘʥʠʷ, ʠʣʠ, ʭʦʪʷ ʙʳ, ʦʜʥʦ ʠʟ ʥʠʭ:  

- ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʤʫʣʴʪʠʧʣʠʮʠʨʦʚʘʥʥʦʡ ʛʦʣʦʛʨʘʤʤʳ ʦʧʦʨʥʳʡ ʧʫʯʦʢ ʧʝʨʝʢʨʳʚʘʝʪ 

ʦʙʳʯʥʦ ʥʝʩʢʦʣʴʢʦ ʛʦʣʦʛʨʘʤʤ, ʦʜʥʘʢʦ, ʥʘ ʇɿʉ ʜʦʣʞʥʦ ʧʦʧʘʜʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʪʦ, ʢʦʪʦʨʦʝ ʤʳ ʭʦʪʠʤ ʩʯʠʪʘʪʴ ʩ ʥʫʞʥʦʡ ʥʘʤ ʛʦʣʦʛʨʘʤʤʳ;  

- ʦʧʦʨʥʳʡ ʧʫʯʦʢ ʧʘʜʘʝʪ ʥʘ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʧʠʩʘʥʳ ʥʝʩʢʦʣʴʢʦ ʛʦʣʦʛʨʘʤʤ, ʦʜʥʘʢʦ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʥʫʞʥʘʷ ʥʘʤ ʛʦʣʦʛʨʘʤʤʘ, ʪ. ʝ. ʩʭʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʪʨʦʝʥʘ 

ʪʘʢ, ʯʪʦ ʦʧʦʨʥʳʡ ʣʫʯ ʢʘʢ ʙʳ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʩʝʠʚʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʊʘʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʙʦʨʢʝ ʟʘʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʚʦʣʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʘʧʠʩʳʚʘʶʱʝʡ ʦʧʦʨʥʦʡ ʚʦʣʥʳ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʘʜʝʥʠʷ, ʬʘʟʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʣʥʳ, ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʜʨ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʜʠʬʨʘʢʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʣʦʛʨʘʤʤʳ ʜʦ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳʭ ʟʥʘʯʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ ʤʘʣʳʤ ʧʘʨʘʤʝʪʨʦʤ. ʆʜʥʦʤʫ ʠʟʚʝʩʪʥʦʤʫ ʬʠʟʠʢʫ 

ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʬʨʘʟʘ: çʗʚʣʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤ, ʝʩʣʠ ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʝʪ ʤʘʣʳʡ 

ʧʘʨʘʤʝʪʨè. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ (ʦʙʳʢʥʦʚʝʥʥʳʝ ʠʣʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ) ʩ 

ʤʘʣʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʩʪʘʨʰʝʡ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘʟʳʚʘʶʪ ʩʠʥʛʫʣʷʨʥʦ ʚʦʟʤʫʱʝʥʥʳʤ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ. ʊʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʠ 

ʨʘʜʠʦʪʝʭʥʠʢʝ, ʤʝʭʘʥʠʢʝ, ʛʠʜʨʘ- ʠ ʘʵʨʦʜʠʥʘʤʠʢʝ ʠ ʪ.ʜ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʦʩʪʨʦʝʥʠʶ 

ʧʦʣʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʨʝʰʝʥʠʷ ʩʠʥʛʫʣʷʨʥʦ ʚʦʟʤʫʱʝʥʥʦʡ ʜʚʫʭʪʦʯʝʯʥʦʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ ʩ 

ʜʚʫʤʷ ʦʩʦʙʳʤʠ ʪʦʯʢʘʤʠ ʥʘ ʛʨʘʥʠʮʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʪʨʝʟʢʘ. ʈʝʰʝʥʠʝ ʠʱʝʪʩʷ ʚ ʚʠʜʝ 

ʩʫʤʤʳ ʪʨʝʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʤʳ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʤʠ ʨʷʜʘʤʠ. ʅʘ ʧʨʷʤʫʶ 

ʥʝʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʨʘʚʥʦʤʝʨʥʦʝ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ, ʧʦʵʪʦʤʫ ʚʚʦʜʠʪʩʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʫʜʘʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʘʩʠʤʧʪʦʪʠʢʫ ʥʘ ʚʩʝʤ 

ʦʪʨʝʟʢʝ ʚʢʣʶʯʘʷ ʦʩʦʙʳʝ ʪʦʯʢʠ. 

 

Abstract. In many areas of science, complex problems are described by differential equations 

with a small parameter. One famous physicist is credited with the phrase: ñA phenomenon is not 

physical if it lacks a small parameter.ò A differential equation (ordinary or partial differential) with a 

small parameter at the highest derivative is called a singularly perturbed differential equation. Such 

equations arise in electrical and radio engineering, mechanics, hydraulic and aerodynamics, etc. The 

article is devoted to the construction of a complete expansion of the solution to a singularly 

perturbed two-point boundary value problem with two singular points on the boundaries of the 

segment under consideration. The solution is sought in the form of a sum of three functions that can 

be represented by asymptotic series. It is impossible to construct a uniform asymptotic expansion on 

a straight line, so an auxiliary function is introduced, with the help of which it is possible to 

construct an asymptotic expansion on the entire segment, including singular points. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʳʢʥʦʚʝʥʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʩʠʥʛʫʣʷʨʥʦʝ 

ʚʦʟʤʫʱʝʥʠʝ, ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʠ, ʦʩʦʙʘʷ ʪʦʯʢʘ. 
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Keywords: ordinary differential equation, singularly perturbed, boundary layer, singular point. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. ʀʩʩʣʝʜʫʝʤ ʜʚʫʭʪʦʯʝʯʥʫʶ ʩʠʥʛʫʣʷʨʥʦ ʚʦʟʤʫʱʝʥʥʫʶ ʢʨʘʝʚʫʶ 

ʟʘʜʘʯʫ: 
 

1 0 1y'' ( x ) x( x )y'( x ) y( x ) f ( x ), x ,e + - - = ¢ ¢ (1) 

 

0 0 1 0y( ) , y( )= =, (2) 

 

ʛʜʝ e ð ʤʘʣʳʡ ʧʘʨʘʤʝʪʨ, [0 1]f C ,¤Í . 

ʆʩʦʙʝʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʥʛʫʣʷʨʥʦ ʚʦʟʤʫʱʝʥʥʦʝ 

ʫʨʘʚʥʝʥʠʝ (1) ʧʨʠ e­0 ʠʤʝʝʪ ʜʚʝ ʦʩʦʙʳʝ ʪʦʯʢʠ ʭ=0 ʠ ʭ=1. 

ʊʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ ʘʩʠʤʧʪʦʪʠʢʫ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (1)-(2) ʥʘ ʚʩʝʤ ʦʪʨʝʟʢʝ ʚʢʣʶʯʘʷ 

ʦʩʦʙʳʝ ʪʦʯʢʠ, ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢ ʥʫʣʶ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʋʤʥʦʞʘʷ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (1) ʥʘ ʚʳʨʘʞʝʥʠʝ 

2 3 2
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x ( x )

e
-

-
e  ʠʤʝʝʤ: 

2

2 2 23 2 3 2 3 2

6 6 6

3 2

6
1 1

1
x ( x ) x ( x ) x ( x )

x ( x )
x( x ) f ( x )

y'' ( x ) y'( x ) y( x ) , | e

f ( x )
e y' e y( x ) e .

- - -
- - -
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-
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e
-
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¡å õ
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ʀʟ ʉʧʨʘʚʦʯʥʠʢʘ ʧʦ ʦʙʳʢʥʦʚʝʥʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (1)-(2) ʩʧʨʘʚʝʜʣʠʚʦ ʦʮʝʥʢʘ [1]: 
 

F
| y( x )| ,

A
¢ ʛʜʝ 

2 23 2 3 2

6 6

0 1 0 1

x ( x ) x ( x )

x [ , ] x [ , ]

f ( x )
F max e , A min e .

- -
- -

e e

Í Í
= =

e
 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʝʚʦʟʤʫʱʝʥʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ: 
 

0 01x( x )y' ( x ) y ( x ) f ( x )- - = . 
 

ʋʤʥʦʞʘʷ ʦʙʝ ʯʘʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʨʘʚʝʥʩʪʚʘ ʥʘ ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʤʥʦʞʠʪʝʣʴ 
2

1

x
 ʧʦʣʫʯʘʝʤ: 

 

0 02 2

1 1x f ( x )
y' ( x ) y ( x )

x x x

-
- = , 

 

ʧʦʣʫʯʝʥʥʦʝ ʨʘʚʝʥʩʪʚʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

0 2

1 x f ( x )
y ( x )

x x

¡-å õ
=æ ö

ç ÷
. 

ʀʥʪʝʛʨʠʨʫʷ ʧʦʩʣʝʜʥʝʝ ʨʘʚʝʥʩʪʚʦ ʦʪ x0 ʜʦ ʭ ʠʤʝʝʤ: 
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0

0
0 0 0 2

0

1 1
x

x

x x f (s)
y ( x ) y ( x ) ds

x x s

- -
- =ñ . 

ɺʳʨʘʞʘʷ ʧʦʣʫʯʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʯʝʨʝʟ y0(x) ʧʦʣʫʯʠʤ: 

0

0
0 0 0 2

0

1

1

x

x

x x f (s)
y ( x ) y ( x ) ds

x x s

å õ-
= +æ ö

æ ö- ç ÷
ñ . 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʜʚʝ ʦʩʦʙʳʝ ʪʦʯʢʠ ʭ=0 ʠ ʭ=1. ʊʦ, ʯʪʦ 

ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ. ʀ ʟʜʝʩʴ ʤʳ ʚʳʙʝʨʝʤ ʪʦʯʢʫ ʭ0 ʪʘʢ ʯʪʦʙʳ ʦʜʠʥ ʠʟ ʵʪʠʭ ʦʩʦʙʳʭ ʪʦʯʝʢ 

ʙʳʣʘ ʫʩʪʨʘʥʠʤʦʡ ʦʩʦʙʦʡ ʪʦʯʢʦʡ.  

ʇʫʩʪʴ ʭ0=1, ʪʦʛʜʘ ʠʤʝʝʤ 0 2

1
1

x
x f (s)

y ( x ) ds
x s

=
-ñ

. 

ʀʥʪʝʛʨʠʨʫʷ ʠʥʪʝʛʨʘʣ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʨʘʚʝʥʩʪʚʘ ʧʦ ʯʘʩʪʷʤ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ, 

ʯʪʦ ʪʝʧʝʨʴ ʪʦʯʢʘ ʭ0=1 ʫʩʪʨʘʥʠʤʘʷ ʦʩʦʙʘʷ ʪʦʯʢʘ, ʘ ʪʦʯʢʘ ʭ=0 ʦʩʪʘʝʪʩʷ ʦʩʦʙʦʡ ʪʦʯʢʦʡ ʪʠʧʘ 

ʧʦʣʶʩʘ: 

( )

( )

0 2

1 1

1

1

1

1 1

1
1

1 1

1
1

1 1

1

x x

x

x

x f (s) x
y ( x ) ds f (s)d

x s x s

x
f (x) xf ( ) f '(s)d ln | s |

x x

f '(x)
f (x) xf ( ) xln | x |

x x

x
f ''(s)ln | s |ds.

x

= =- =
- -

=- - + =
- -

- - + +
- -

-
-

ñ ñ

ñ

ñ

 

ʈʘʩʩʤʦʪʨʠʤ ʣʝʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (1) ʧʨʠ x ta=e, ʛʜʝ 0<a=const, t ð ʥʦʚʘʷ 

ʧʝʨʝʤʝʥʥʘʷ, ʪ.ʝ. ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʥʫʣʷ ʭ=0: 
1 2 1y''( t ) t( t )y'( t ) y( t )- a ae + -e - 

ʝʩʣʠ a=1/2, ʪʦ ʠʤʝʝʤ 
1 2 2/y''( t ) ty'( t ) y( t ) t y'( t )+ - -e  

ʘ ʝʩʣʠ a=1/3, ʪʦ ʠʤʝʝʤ 
1 3 1 3 2/ /y''( t ) t y'( t ) ty'( t ) y( t )e -e + - 

ɸ ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʣʝʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (1) ʧʨʠ 1ïx ta=e, ʪ.ʝ. ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 

ʝʜʠʥʠʮʳ, ʭ=1: 
1 2 1y''( t ) ( t )t y'( t ) y( t )- a ae - -e -. 

ʝʩʣʠ a=1/2, ʪʦ ʠʤʝʝʤ 
1 2 2/y''( t ) ty'( t ) y( t ) t y'( t )- - +e  

ʘ ʝʩʣʠ a=1/3, ʪʦ ʠʤʝʝʤ 
1 3 1 3 2/ /y''( t ) t y'( t ) ty'( t ) y( t )e +e - -. 

ɸʩʠʤʧʪʦʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ (1)-(2) ʠʱʝʤ ʚ ʚʠʜʝ ʩʫʤʤʳ ʪʨʝʭ ʨʷʜʦʚ: 
 

( ) ( ) ( ) ( )y x u x v w= + t + h (3) 

ʛʜʝ  
 

2

0 1 2( ) ( ) ( ) ( ) ...u x u x u x u x= +e +e + (4) 
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2

0 1 2( ) ( ) ( ) ( ) ...v v v vt = t +m t +m t + (5) 

 

2

0 1 2( ) ( ) ( ) ( ) ...w w w wh = h +l h +l h + (6) 

 

x ,=mt m= e, 1 x b- =e h. 
 

ʇʦʜʩʪʘʚʣʷʷ ʩʦʦʪʥʦʰʝʥʠʝ (3) ʚ ʫʨʘʚʥʝʥʠʝ (1) ʧʦʣʫʯʘʝʤ: 
 

1u''( x ) x( x )u'( x ) u( x ) f ( x ) h(x),e + - - = - (7) 

 

2v''( ) v'( ) v( ) v'( ) h( ),t +t t - t -mt t = t (8) 

 

2 0w''( ) w'( ) w( ) w'( ) ,h -h h - h +mh h = (9) 

 

ʛʜʝ  
 

2

0 1 2h(x) h ( x ) h ( x ) h ( x ) ...= +e +e +, (10) 

 

hk(x) ð ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʡ [2-10]. 

ʇʦʜʩʪʘʚʣʷʷ (4) ʚ (7) ʠ ʧʦ ʠʜʝʝ ʤʝʪʦʜʘ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʠʤʝʝʤ: 
 

0 0 01x( x )u' ( x ) u ( x ) f ( x ) h (x),- - = -  (11) 

 

11 k k k kx( x )u' ( x ) u ( x ) u'' ( x ) h (x), k N-- - =- - Í (12) 

 

ʋʨʘʚʥʝʥʠʡ (11) ʠ (12) ʙʫʜʝʤ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʪʘʢ ʯʪʦʙʳ ʪʦʯʢʘ ʭ=1 ʙʳʣʘ ʫʩʪʨʘʥʠʤʦʡ:  
 

0
0 2

1
1

x
x f (s) h (s)

u ( x ) ds
x s

-
=
-ñ

, 

 

ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ [2-10], ʥʝʠʟʚʝʩʪʥʫʶ ʬʫʥʢʮʠʶ h0(x) ʚʳʙʝʨʝʤ ʪʘʢ ʯʪʦʙʳ 

0 0 1u C [ , ]¤Í .  

ʇʫʩʪʴ 0 0h ( x ) f '( )x= , ʪʦʛʜʘ 0 0 1u C [ , ]¤Í .  

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

2

0 2 2

1 1

0 0

1 1

x x
x f (s) f '( )s x f ( ) s F( s )

u ( x ) ds ds
x s x s

- +
= = =
- -ñ ñ  

( )
2

2

1 1

1 1 2
0 0

1 1 1

x x
x F( ) x F( x ) x

f ( ) s F( s ) d f ( ) F( s )ds.
x s x x

-
=- + =- + +
- - -ñ ñ  

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʩʝ hk(x), k=1,2,é ʪʘʢ ʯʪʦʙʳ 0 1ku C [ , ], k N .¤Í Í  

ʅʝ ʩʣʦʞʥʦ ʟʘʤʝʪʠʪʴ. ʯʪʦ ʧʨʠ 1 0k kh ( x ) u''' ( )x-=-  ʤʳ ʜʦʩʪʠʛʥʝʤ ʩʚʦʝʡ ʮʝʣʠ. 

ɿʜʝʩʴ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʚʩʝ ʯʣʝʥʳ ʨʷʜʦʚ (4) ʠ (10). 

ʇʝʨʝʡʜʝʤ ʪʝʧʝʨʴ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʫʨʘʚʥʝʥʠʷ (8). ʋʯʠʪʳʚʘʷ ʩʦʦʪʥʦʰʝʥʠʷ (5) ʠ (10) 

ʠʤʝʝʤ: 
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0 0 0

2 1 2 1 2 1 2 2

2 2 2 2 1

0

k k k k

k k k k k

v'' ( ) v' ( ) v ( ) f '( ) ,

v'' ( ) v' ( ) v ( ) v' ( ),

v'' ( ) v' ( ) v ( ) h ( ) v' ( ).

- - - -

-

t +t t - t = mt

t +t t - t =t t

t +t t - t = t +t t

 

ʀʟ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ (2) ʠ ʩʚʦʡʩʪʚ ʧʦʛʨʘʥʠʯʥʳʭ ʬʫʥʢʮʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ: 

2 2 1(0) (0), (0) 0, ( ) 0, 0,1,2...k k k kv u v v k+
t­¤

=- = t = =  

ʂʘʢ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʜʥʦʨʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ ''( ) '( ) ( ) 0z t tz t z t+ - = 

ʠʤʝʝʪ ʜʚʘ ʥʝʟʘʚʠʩʠʤʳʭ ʨʝʰʝʥʠʡ: 

2 2/2 /2

1 2( ) , ( )

t

tz t t z t e t e d- -t

¤

= = + tñ , 

ʛʜʝ () 2

2

1 2

2 2 1

2 2 4 2

1 ..., 0

1 3 1 3 5 (2 1)!!
(1 ... ( 1) ...), ,t n

n

c t c t t

z t n
e t

t t t t

- +

ë- + + ­
î
=ì Ö Ö +

- + + + - + ­¤î
í

 

ʚʨʦʥʩʢʠʘʥ: 
2 /2

1 2( , ) .tW z z e-=-  

ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 
 

0 0 0 0 0 00 0 0 0 0v'' ( ) v' ( ) v ( ) f '( ) , [ , ), v ( ) u ( ), v ( )
t­¤

t +t t - t = mttÍ ¤ =- t = 

 

ʩʫʱʝʩʪʚʫʝʪ, ʝʜʠʥʩʪʚʝʥʥʦ ʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 
 

2 22 2

0 2 1 1 2 0 2
0

0 0s / s /v ( ) z ( ) f ( ) z ( s )se ds z ( ) z ( s )se ds u ( )z ( )
t t

¤
¡t =-m t +m t - tñ ñ . 

 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʩʪʘʣʴʥʳʝ ʯʣʝʥʳ ʨʷʜʘ (5). 

ʇʝʨʝʡʜʝʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʯʣʝʥʦʚ ʧʦʩʣʝʜʥʝʛʦ ʨʷʜʘ (6). ʇʦʜʩʪʘʚʣʷʷ ʨʷʜ (6) ʚ ʫʨʘʚʥʝʥʠʶ 

(9) ʠʤʝʝʤ: 
 

0 0 0 0 0w'' ( ) w' ( ) w ( ) , [ , ),h -h h - h = hÍ ¤ 

2

1 0k k k kw'' ( ) w' ( ) w ( ) w' ( ), [ , ), k N .-h -h h - h =-h h hÍ ¤ Í 

(13) 

 

ɸʥʘʣʦʛʠʯʥʦ, ʠʟ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ (2) ʠ ʩʚʦʡʩʪʚ ʧʦʛʨʘʥʠʯʥʳʭ ʬʫʥʢʮʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ: 
 

2 2 1(0) (1), (0) 0, ( ) 0, 0,1,2...k k k kw u w w k+
h­¤

=- = h = =  (14) 

 

ʆʜʥʦʨʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 0 0 0 0w'' ( ) w' ( ) w ( )h -h h - h = ʠʤʝʝʪ ʥʝʟʘʚʠʩʠʤʳʝ ʨʝʰʝʥʠʷ 

2 2 22 2 2

0 1 0 2

/ / s /

, ,w ( ) e , w ( ) e e ds

h

h h -

¤

h = h =ñ , ʚʨʦʥʩʢʠʘʥ 
2 2

0 1 0 2

/

, ,W(w ,w ) eh=  [ ]. 

ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 
 

0 0 0 0 0w'' ( ) w' ( ) w ( ) , [ , ),h -h h - h = hÍ ¤ 

0 0 0(0) (1), ( ) 0w u w
h­¤

=- h =, 

 

ʩʫʱʝʩʪʚʫʝʪ, ʝʜʠʥʩʪʚʝʥʥʦ ʠ ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ: 
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2 22 2

0 0

2
0 / s /w ( ) u ( )e e ds

h

h -

¤

h =-
p

ñ . 

ɸ ʥʝʦʜʥʦʨʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ 0z''( ) z'( ) z( ) f ( ), [ , ),h -h h - h = h hÍ ¤ 

ʩ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ()0 0z A, lim z( )
h­¤

= h = ʠʤʝʝʪ ʨʝʰʝʥʠʝ 

2 2

0 2 0 1 0 2

0 0

2
s

/

, , ,

A
z( ) w ( ) w ( ) f ( s ) e d ds w ( ) f ( s )ds

h h

-t

¤

h = h - h t + h
p

ñ ñ ñ. 

ʀʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ (15)-(16). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ ʯʣʝʥʳ ʨʷʜʦʚ (4), (5) ʠ (6). ʊʝʤ ʩʘʤʳʤ ʚʩʝ 

ʩʣʘʛʘʝʤʳʝ ʬʫʥʢʮʠʡ ʚ (3). 

ʅʘʤʠ ʜʦʢʘʟʘʥʘ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʥʛʫʣʷʨʥʦ ʚʦʟʤʫʱʝʥʥʦʡ ʢʨʘʝʚʦʡ ʟʘʜʘʯʠ (1)-(2) ʥʘ ʦʪʨʝʟʢʝ 

ʭÍ[0,1] ʧʨʠ ʩʪʨʝʤʣʝʥʠʠ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʢ ʥʫʣʶ  ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʟʣʦʞʝʥʠʝ 

/2

0 0

( ) ( ) ( ( ) ( ))k k

k k k

k k

y x u x v w
¤ ¤

= =

= e + e t + hä ä . 
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Abstract. The article presents findings from a study of the demographic structure and density 

of the population of the species Hedysarum atropatanum Bunge ex Boiss., which is widely 

distributed in the Daridag area. A total of ten ontogenetic states (seed, seedling, juvenile, immature, 

virginile, young generative, middle aged generative, aged generative, subsenile and senile) of the 

H. atropatanum species were observed. The processes of ontogenesis, which can be classified as 

normal, fast, or slow, were identified as the primary mechanisms driving species evolution. 

Additionally, instances of developmental disruptions, rejuvenation, and the manifestations of aging 

were observed. The majority of individuals belonging to the species H. atropatanum exhibit 

a normal to rapid growth rate. It has been observed that the process of ontogenesis is slower in areas 

with high plant density. It was determined that the secondary quiescence period does not manifest 

during the initial stages of development; rather, it becomes feasible only after the individuals have 

reached the virginal state. It has not been observed that immature individuals bypass the virginal 

state and immediately transition to mature generative plants. The vitality status of the individuals 

was determined based on a comprehensive analysis of multiple morphological traits, including 

the height of the specimens, the number of shoots, the number of flower carriers, the length of 

the leaves, the size of the leaves, and the number of flowers in the flower group. Following 

the statistical processing of the data, three classes of vitality were identified. A study revealed that 

individuals of the second vitality level of the H. atropatanum species are more prevalent in 

the coenopopulation. The optimal habitats of the H. atropatanum species are characterized by 

sparse grasslands with a projected cover of no more than 10-35%. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 

ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ Hedysarum atropatanum Bunge ex Boiss., ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ ɼʘʨʠʜʘʛʩʢʦʤ ʨʘʡʦʥʝ. ɺʩʝʛʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʝʩʷʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ (ʩʝʤʷ, ʧʨʦʨʦʩʪʦʢ, ʶʚʝʥʠʣʴʥʦʝ, ʠʤʤʘʪʫʨʥʦʝ, ʚʠʨʛʠʥʠʣʴʥʦʝ, ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, 

ʩʨʝʜʥʝʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, ʧʦʞʠʣʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, ʩʫʙʩʝʥʠʣʴʥʦʝ ʠ ʩʝʥʠʣʴʥʦʝ) ʚʠʜʘ 

H. atropatanum. ʇʨʦʮʝʩʩʳ ʦʥʪʦʛʝʥʝʟʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʥʦʨʤʘʣʴʥʳʝ, 

ʙʳʩʪʨʳʝ ʠʣʠ ʤʝʜʣʝʥʥʳʝ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʵʚʦʣʶʮʠʶ ʚʠʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʩʣʫʯʘʠ ʥʘʨʫʰʝʥʠʷ ʨʘʟʚʠʪʠʷ, ʦʤʦʣʦʞʝʥʠʷ ʠ 

ʧʨʦʷʚʣʝʥʠʷ ʩʪʘʨʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʩʦʙʝʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʚʠʜʫ H. atropatanum, 
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ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʦʨʤʘʣʴʥʫʶ ʠʣʠ ʙʳʩʪʨʫʶ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʚ ʤʝʩʪʘʭ ʩ ʚʳʩʦʢʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʪʝʥʠʡ ʧʨʦʮʝʩʩ ʦʥʪʦʛʝʥʝʟʘ ʟʘʤʝʜʣʷʝʪʩʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʝʨʠʦʜ ʚʪʦʨʠʯʥʦʛʦ 

ʧʦʢʦʷ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ, ʘ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʜʦʩʪʠʞʝʥʠʷ ʦʩʦʙʷʤʠ ʚʠʨʛʠʥʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʅʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʯʪʦʙʳ ʥʝʟʨʝʣʳʝ ʦʩʦʙʠ, 

ʤʠʥʫʷ ʚʠʨʛʠʥʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʨʘʟʫ ʧʝʨʝʭʦʜʠʣʠ ʚ ʟʨʝʣʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ. 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʩʦʙʝʡ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʤʥʦʞʝʩʪʚʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʚʢʣʶʯʘʷ ʚʳʩʦʪʫ ʵʢʟʝʤʧʣʷʨʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʝʛʦʚ, ʢʦʣʠʯʝʩʪʚʦ 

ʮʚʝʪʦʥʦʩʦʚ, ʜʣʠʥʫ ʣʠʩʪʴʝʚ, ʨʘʟʤʝʨ ʣʠʩʪʴʝʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʢʦʚ ʚ ʮʚʝʪʦʯʥʦʡ ʛʨʫʧʧʝ. ʇʦʩʣʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʢʣʘʩʩʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʦʩʦʙʠ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʚʠʜʘ H. atropatanum. ʆʧʪʠʤʘʣʴʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʚʠʜʘ H. atropatanum 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʨʝʞʝʥʥʳʤʠ ʣʫʛʘʤʠ ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʥʝ ʙʦʣʝʝ 10ï35 %. 

 

Keywords: Daridag, populations, coenopopulations, Hedysarum atropatanum, ontogenesis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʘʨʠʜʘʛ, ʧʦʧʫʣʷʮʠʠ, ʮʝʥʦʧʦʧʫʣʷʮʠʠ, Hedysarum atropatanum, 

ʦʥʪʦʛʝʥʝʟ. 

 

A number of plant species distributed in Daridagh are of great importance due to their 

pharmacological, nutritional, fodder, dye, and other useful properties. These species are utilized in a 

variety of fields, including traditional medicine, human nutrition, production of natural dyes, 

agriculture, technology, and industry species [5, 6, 10, 11]. 

In order to ensure the protection of useful plant species, it is essential to ascertain the manner 

in which these species are utilized by the local population, both in the vicinity of the intended area 

of use and in areas with which they may be associated. Once the aforementioned information has 

been collated, it is then necessary to ascertain the availability of resources and productivity of the 

species in question, in order to make an informed decision regarding the viability of their population 

for cultivation species [7-10]. 

At this juncture, it is imperative to investigate the ontogenetic characteristics of the plant in 

question. In addition, the current status of the specified species, their position in the formation of 

vegetation types, their abundance, phytocenosis, associations, and microgroupings should be 

studied in detail. In recent years, the use of population and ontogenetic approaches has become 

increasingly prevalent in the assessment of useful plant species [12-14]. 

The study of biological diversity protection methods is inextricably linked to the study of 

species populations. One of the significant challenges in the study of ecological systems is to 

ascertain the interplay between vegetation and environmental factors. The evaluation of the 

coenopopulation is contingent upon whether environmental factors exert a positive or negative 

influence on the structure of ontogeny. Consequently, in order to achieve more effective species 

protection, it is necessary to determine the condition of each species and to clarify their reactions to 

different environmental conditions species [1-4]. 

 

Material and Methodology of the Research 

The Hedysarum atropatanum Bunge ex Boiss. species was selected as the research object and 

subject among the many scientifically and practically interesting plants distributed in the flora of 

Darēdag. This spindle-rooted, 15-35 cm tall, silver hairy, perennial plant is found in the stony-rocky 

areas of the region in isolated or small groups, sometimes mixed with other species. The plant, 
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which produces large flowers, flowers from May to June. It reproduces sexually via seeds. The 

plant is a xerophyte, heliophyte, and calcephilous species, found in stony-rocky and calcareous 

soils. 

In order to assess species populations, the methods proposed by T. A. Rabotnov [18], O. V. 

Smirnova, L. A. Zhivotovski [20] and A. A. Uranov [19] were employed, and a number of relevant 

literature sources were consulted [15-17]. 

 

Experimental Section 

The species is distinguished by relatively narrow ecological and phytocenotic growth 

conditions. The environmental factors that impede the growth and development of these populations 

include the location of the area on the brink of extinction, uncontrolled grazing in the surrounding 

areas, excessive recreation of the land, and wildfires, among other ecological and anthropogenic 

factors. In determining the age structure of the coenopopulation, the following age cases were 

considered according to standard criteria: seedling (p), juvenile (j), immature (im), virginal (v), 

young generative (g1), middle-aged generative (g2), aged generative (g3), subsenile (ss), and senile 

(s). 

In order to characterize the ontogenetic structure of the coenopopulation, we employed a 

series of demographic indicators that have been widely accepted within the academic community. 

These included the recovery index (calculated as the ratio of the young and generative fraction) the 

replacement index (the ratio of the sum of the young and generative and postgenerative fractions) 

and the aging index (the ratio of postgenerative and old individuals in the senopopulation). A total 

of ten ontogenetic states (seed, seedling, juvenile, immature, virginile, young generative, middle 

aged generative, aged generative, subsenile and senile) of the H. atropatanum species were 

observed. 

The processes of ontogenesis, which can be classified as normal, fast, or slow, were identified 

as the primary mechanisms driving species evolution. Additionally, instances of developmental 

disruptions, rejuvenation, and the manifestations of aging were observed. The majority of 

individuals belonging to the H. atropatanum species exhibit a normal to rapid growth rate. It has 

been observed that the process of ontogenesis is slower in areas with high plant density. It was 

determined that the secondary quiescence period does not occur during the initial stages of 

development; rather, it becomes possible only after the individuals reach the virginal state. It has not 

been observed that immature individuals bypass the virginal state and immediately transition to 

mature generative plants. (Table, Figure 1-3). 
 

Table 

ONTOGENETIC GROUPS OF SENOPOPULATION INDIVIDUALS 
 

The nature of the 

grouping 

SP Ontogenetic groups of coenopopulation individuals, in percent 

P J Im v g1 g2 g3 Ss S 

Petrophyte vegetation, 

southwest-facing slope, 

5ï7Á, Bothriochloa 

Kuntze.-Hedysarum L. 

Group 

1 7,8 6,4 5,7 10,2 16,8 17,9 25,3 2,4 7,5 

2 3,3 12,6 13,8 10,4 11,3 20,7 21,4 3,7 2,8 

3 6,0 6 6,7 3,6 12,5 28,6 28,2 7,1 5,1 2,2 

4 10,3 8,8 3,4 14,8 17,9 23,8 17 2,3 1,7 

5 6,6 10,6 11,8 13 16,4 27 9,1 3,0 2,5 

Petrophytic vegetation, 

slope, 2ï4Á, Bothriochloa 

Kuntze. - varioherbosa 

group 

1 0 0 5,3 14,7 20,7 22,6 32,7 4 0 

2 0 0,2 10,4 12,2 15,1 29,8 26,1 6,2 0 

3 0 0 6,4 15,3 22,7 33,1 15,6 6,9 0 

4 0 5,9 4,6 28,4 13,2 18,9 20,6 8,4 0 

5 0 0 4,8 7,4 15,7 33,7 33,5 4,9 0 
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The nature of the 

grouping 

SP Ontogenetic groups of coenopopulation individuals, in percent 

P J Im v g1 g2 g3 Ss S 

Petrophyte vegetation, 

southwest-facing slope, 

10ï12Á, Bothriochloa 

Kuntze.-Hedysarum L. 

Group 

1 0 0,9 6,9 13,3 24,5 14,8 39,6 0 0 

2 2,7 5,2 7,4 22,1 30,5 20,6 10,7 0,8 0 

3 0 0 3,9 12,8 24,6 29,9 26,6 2,2 0 

Average price 2,6 4,2 6,3 13,1 18,9 25,6 23,8 3,8 1,6 

 

As illustrated in the accompanying table, the total projective cover of the Bothriochloa 

Kuntze. ð Hedysarum L. group in the petrophyte vegetation situated on the southwest slope with 

an inclination of 10-120 is estimated to be 10-12%. The absence of first seedlings in senopopulation 

3 in this cluster is likely attributable to poor seed germination. In general, the absence of juvenile 

individuals was not observed in the SP1, SP3 and SP5 groupings of the Bothriochloa Kuntze. ð

Varioherbosa grouping, which exhibited a tendency of 2-40.  

In addition, all the coenopopulations on the southwestern slope are nearly complete. The 

absence of mortality in the coenopopulations in other areas suggests that the senopopulations in 

particular Group 3 are relatively young. In the ontogenetic spectrum of the population, the 

proportions of individuals belonging to the vinyl and g1, g2, and g3 categories, respectively, are as 

follows: SP1, 13.3% (v), 24.5% (g1), 14.8% (g2), and 39.6% (g3); SP2, 22% (v), 1% (g1), 30.5% 

(g2), and 10.7% (g3); and SP3, 12.8% (v), 24.6% (g1), 29.9% (g2), and 26.6% (g3). The occurrence 

of maxima in the ontogenetic spectrum can be attributed to the humidification of the area resulting 

from precipitation during the spring season. Nevertheless, the practice of grazing in the early spring 

can result in the trampling of vegetation and the trampling and loosening of the top layer of soil. 

The continuous grazing of areas primarily results in the deterioration of vegetation, which 

significantly impairs the capacity of plants to produce seeds. 

 

 
 
Figure 1. Petrophyte vegetation, southwest-facing slope, 5ï7Á, Bothriochloa Kuntze. ð Hedysarum L. 

group 
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Figure 2. Petrophytic vegetation, slope, 2ï4Á, Bothriochloa Kuntze. ð varioherbosa grouping 

 

 
Figure 3. Petrophyte vegetation, southwest facing slope, 10ï12Á, Bothriochloa Kuntze. ð Hedysarum 

L. group 

 

The ontogenetic spectrum of the coenopopulation, which is the most extensive in the mature 

reproductive state, serves as the foundation for the species under study. The duration of this state is 

contingent upon the aggregation of generative individuals into groups that typically constitute the 

"core" of the population. The second most prevalent category is that of the senescent generative 

individuals of the coenopopulation, which account for 23.8% of the total population. The third most 

prevalent category is that of the young productive species, which account for 18.9% of the total 

population. The regeneration of natural populations of the H. atropatanum species is primarily 

facilitated by 1-2-year-old seed-bearing species. 

Although the actual seeding capacity is relatively low, the mean index of recovery (Ib=0.38), 

individual change (Id), and aging index (Iy=0.05) indicate that H. atropatanum is the subdominant 

species in some phytocenosis (SP No. 1ï5), occupying the dominant position. 

The vitality status of the individuals was determined based on a comprehensive analysis of 

multiple morphological traits, including the height of the specimens, the number of shoots, the 

number of flower carriers, the length of the leaves, the size of the leaves, and the number of flowers 

in the flower group. Following the statistical processing of the data, three classes of vitality were 

identified. A study revealed that individuals of the second vitality level of the H. atropatanum 

species are more prevalent in the coenopopulation.  

The spatial structure of the xenopopulation is defined by the concentration of unfertilized 

plant individuals in proximity to fertile plants. The presence of six to seven adult H. atropatanum 

individuals per square meter is a positive indicator. In small populations, the size of aggregations is 
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relatively modest in comparison to the distance between them. Individuals were observed in the 

interstitial spaces between aggregations. In other instances, the aggregations were found to be 

distributed in isolation, with no intervening individuals. 

The optimal habitats of the H. atropatanum species are characterized by sparse grasslands 

with a projected cover of no more than 10-35%. In this instance, the species is able to maintain a 

stable territory by exhibiting high competitiveness and aggressive characteristics. The ontogenetic 

fractions indicate that virginal and mature generative plants grow in relatively high density, while 

immature, young, and old generative samples grow in medium density, low density is characteristic 

of the settlement of subsenile individuals and seedlings. Consequently, the principal ontogenetic 

categories are present in equal proportions. This suggests that the regional grouping is stable in a 

number of locations. 

Aggregation is a defining feature of the spatial structure of H. atropatanum individuals. 

Aggregations represent approximately 60-70% of the total number of individuals in a population. 

The mean diameter of clusters of specimens is 30-60 cm, although the largest clusters reach 2 m in 

length and 1.5 m in width. 

Consequently, the principal ontogenetic groups are equally represented. This indicates that the 

populations in the region are stable at numerous points in time. Nevertheless, some structural 

differences are also characteristic of these populations, which indicate the variability of ontogenetic 

spectra and spatial organization. 

As individuals mature and grow in coenopopulations, their numbers typically decline. 

Consequently, in mature generative plant populations (including phytogenic areas), there is an 

average of 1.5 to 2 individuals per unit area, with some populations exhibiting up to 6 individuals 

per unit area at any age. When evaluating the gaps between aggregations, it should be noted that 

mature fertile and virginal individuals are distributed relatively evenly between populations. 

 

Conclusion 

1. It has been observed that ontogenesis is relatively slow in areas with high plant density. It 

was determined that the secondary quiescence period does not manifest during the initial stages of 

development; rather, it becomes feasible only after the individuals have reached the virginal state. It 

has not been observed that immature individuals bypass the virginal state and immediately 

transition to mature generative plants. 

2. The results of the population evaluation of the Hedysarum atropatanum species indicated 

that the vitality status of individuals was determined based on the analysis of several morphological 

characteristics, including the height of the samples, the number of shoots, the number of flower 

carriers, the length of the leaves, the size of the leaves, and the number of flowers in the flower 

group. Following the statistical processing of the obtained data, three classes of vitality were 

identified. It was observed that individuals belonging to the second vitality level were more 

prevalent in the SP of the H. atropatanum species. 

 

References: 

1. Abbasov, N., Ganbarov, D., & Seyidov, M. (2024). A New Find for the Flora of Azerbaijan 

- Dracocephalum thymiflorum L. Bulletin of Science and Practice, 10(1), 52-57. (in Russian). 

https://doi.org/10.33619/2414-2948/98/06 

2. Ganbarov, D., Aslanova, E., & Abbasov, N. (2023). New Location of the Species 

Astragalus mollis M. Bieb. (Fabaceae) in the Flora of Nakhchivan (Azerbaijan). Bulletin of Science 

and Practice, 9(11), 75-79. (in Russian). https://doi.org/10.33619/2414-2948/96/08 

https://doi.org/10.33619/2414-2948/98/06


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 33 

 

3. Ganbarov, D. Sh., Ibragimov, A. Sh., & Nabieva, F. Kh. (2018). Dva novykh astragala dlya 

flory Nakhichevanskoi Avtonomnoi respubliki Azerbaidzhana. Vestnik nauki i obrazovaniya, 1(3 

(39)(, 17-21.  

4. Ibragimov, A., Nabieva, F., & Ganbarov, D. (2024). Berberis aquifolium Pursh - New 

Species for the Flora of Nakhchivan Autonomous Republic of Azerbaijan. Bulletin of Science and 

Practice, 10(1), 58-64. (in Russian). https://doi.org/10.33619/2414-2948/98/07  

5. Ganbarov, D. S., & Ibrahimov, A. S. (2015). Astragalus dasyanthus L.(Fabaceae), a new 

species to the flora of Azerbaijan. International Journal of Multidisciplinary Research and 

Development, 2(1), 426-427.  

6. Ganbarov, D., Babayeva, S., Seyidov, M., & Jafarova, F. (2024). Phytocoenological 

Analysis of Species Malvaceae and Their Distribution in the Flora of Nakhchivan Autonomous 

Republic. Bulletin of Science and Practice, 10(5), 55-60. https://doi.org/10.33619/2414-

2948/102/07 

7. Ganbarov, D. Sh., Babayeva, S. R., & Guliyeva, S. Q. (2020). The current status of pear 

(Pyrus) species in the flora of the Nakhchivan Autonomous Republic. Scientific Works of the 

Central Botanical Garden, 17-21. 

8. Ganbarov, D. Sh., & Babayeva, S. R. (2022). Ecobiological features of the Crataegus L. 

species spreading in the mountainious-xerophit and flora of the Nakhchivan Autonomous Republic. 

Estestvennye i tekhnicheskie nauki, (10), 51-55. 

9. Ibrahimov, A. M., Matsyura, A. V., & Jankowski, K. (2020). Taxonomy of the wild species 

of genus Crataegus (Rosaceae): An updated review for the flora of Nakhchivan Autonomous 

Republic (Azerbaijan).Biosystems Diversity, 28(4), 445-454. 

10. Ganbarov, D., & Babayeva, S. (2022). Floristic Analysis of the Distribution of the 

Crataegus L. Genus in the Mountain Xerophyte and Steppe Vegetation of Nakhchivan. Bulletin of 

Science and Practice, 8(10), 27-33. https://doi.org/10.33619/2414-2948/83/02 

11. Ganbarov, D., & Babayeva, S. (2020). Systematical Structure, Geographical Areal Classes 

and Ecological Groups of Rosa L. Genus Spreading in the Flora of Nakhchivan Autonomous 

Republic. Bulletin of Science and Practice, 6(6), 55-60. https://doi.org/10.33619/2414-2948/55/07 

12. Ismayilova, Z. M., & Guliyeva, R. Z. (2014) Cenopopulations and protection of some 

grains in the North-Eastern part of the Lesser Caucasus. In Modern Problems of Chemistry and 

Biology: Proceedings of the International Scientific Conference on, Ganja, 14-18 

13. Mammadli, T., & Ganbarov, D. (2024). Study of Populations of Urtica dioica L. in the 

Mountain Areas of Nakhchivan Autonomous Republic. Bulletin of Science and Practice, 10(4), 53- 

58. https://doi.org/10.33619/2414-2948/101/07 

14. Mammadova, Z. C. (2020) The role of some leguminous plants studied at the 

xenopopulation level in strengthening the fodder base. Collection of Scientific Works of the 

Agricultural Science and Research Institute, 2(31)(1), 55-60. 

15. Kashin, A. S., Kritskaya, T. A., Petrova, N. A., & Shilova, I. V. (2015). Metody izucheniya 

tsenopopulyatsii tsvetkovykh rastenii. Saratov. (in Russian). 

16. Novruzov, V. S., & Ismailova, Z. M. (2019). Osnovy tsenopopulyatsii rastenii. Baku. (in 

Russian). 

17. Zhukova, L. A. (2013). Ontogeneticheskii atlas rastenii. Ioshkar-Ola. (in Russian). 

18. Rabotnov, T. A. (1992). Fitotsenologiya. Moscow. (in Russian). 

19. Uranov, A. A. (1975). Vozrastnoi spektr tsenopopulyatsii kak funktsiya vremeni i 

energeticheskikh volnovykh protsessov. Nauchnye doklady vysshei shkoly. Biologicheskie nauki, 

(2), 7-34. (in Russian). 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 34 

 

20. Zhivotovsky, L. A., & Osmanova, G. O. (2019). Population biogeography of plants. 

Yoshkar-Ola. (in Russian). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʙʙʘʩʦʚ ʅ. ʂ., ɻʘʥʙʘʨʦʚ ɼ. ʐ., ʉʝʡʠʜʦʚ ʄ. ʄ. ʅʦʚʘʷ ʥʘʭʦʜʢʘ ʜʣ ̫ʬʣʦʨʳ 

ɸʟʝʨʙʘʡʜʞʘʥʘ - Dracocephalum thymiflorum L. // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2024. ʊ. 10. 

ˉ1. ʉ. 52-57. https://doi.org/10.33619/2414-2948/98/06 

2. ɻʘʥʙʘʨʦʚ ɼ. ʐ., ɸʩʣʘʥʦʚʘ ɽ. ɸ., ɸʙʙʘʩʦʚ ʅ. ʂ. ʅʦʚʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʚʠʜʘ 

Astragalus mollis M. Bieb. (Fabaceae) ʚʦ ʬʣʦʨʝ ʅʘʭʠʯʝʚʘʥʠ (ɸʟʝʨʙʘʡʜʞʘʥ) // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ 

ʠ ʧʨʘʢʪʠʢʠ. 2023. ʊ. 9. ˉ11. ʉ. 75-79. https://doi.org/10.33619/2414-2948/96/08 

3. ɻʘʥʙʘʨʦʚ ɼ. ʐ., ʀʙʨʘʛʠʤʦʚ ɸ. ʐ., ʅʘʙʠʝʚʘ ʌ. ʍ. ɼʚʘ ʥʦʚʳʭ ʘʩʪʨʘʛʘʣʘ ʜʣʷ ʬʣʦʨʳ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ // ɺʝʩʪʥʠʢ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2018. 

ʊ. 1. ˉ3 (39). ʉ. 17-21. EDN: YSJBAW 

4. ʀʙʨʘʛʠʤʦʚ ɸ. ʐ., ʅʘʙʠʝʚʘ ʌ. ʍ., ɻʘʥʙʘʨʦʚ ɼ. ʐ. Berberis aquifolium Pursh - ʥʦʚʳʡ 

ʚʠʜ ʜʣʷ ʬʣʦʨʳ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2024. ʊ. 10. ˉ1. ʉ. 58-64. https://doi.org/10.33619/2414-2948/98/07 

5. Ganbarov D. S., Ibrahimov A. S. Astragalus dasyanthus L. (Fabaceae), a new species to the 

flora of Azerbaijan // International Journal of Multidisciplinary Research and Development. 2015. 

V. 2. ˉ1. P. 426-427.  

6. Ganbarov D., Babayeva S., Seyidov M., Jafarova F. Phytocoenological Analysis of Species 

Malvaceae and Their Distribution in the Flora of Nakhchivan Autonomous Republic // ɹʶʣʣʝʪʝʥʴ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2024. ʊ. 10. ˉ5. ʉ. 55-60. https://doi.org/10.33619/2414-2948/102/07 

7. Ganbarov D. Sh., Babayeva S.R., Guliyeva, S. Q. The current status of pear (Pyrus) species 

in the flora of the Nakhchivan Autonomous Republic // Scientific Works of the Central Botanical 

Garden, 2020, P. 17-21. 

8. Ganbarov D. Sh., Babayeva S. R. Ecobiological features of the Crataegus L. species 

spreading in the mountainious-xerophit and flora of the Nakhchivan Autonomous Republic // 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. 2022. ̄10. P. 51-55. 

9. Ibrahimov A. M., Matsyura A. V., Jankowski K. Taxonomy of the wild species of genus 

Crataegus (Rosaceae): An updated review for the flora of Nakhchivan Autonomous Republic 

(Azerbaijan) // Biosystems Diversity. 2020. V. 28. ˉ 4. P. 445-454. 

10. Ganbarov D., Babayeva S. Floristic Analysis of the Distribution of the Crataegus L. 

Genus in the Mountain Xerophyte and Steppe Vegetation of Nakhchivan // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2022. ʊ. 8. ˉ10. ʉ. 27-33. https://doi.org/10.33619/2414-2948/83/02 

11. Ganbarov D., Babayeva S. Systematical Structure, Geographical Areal Classes and 

Ecological Groups of Rosa L. Genus Spreading in the Flora of Nakhchivan Autonomous Republic // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ6. ʉ. 55-60. https://doi.org/10.33619/2414- 

2948/55/07 

12. Ismayilova Z. M., Guliyeva R. Z. Coenopopulations and protection of some grains in the 

North-Eastern part of the Lesser Caucasus // Modern Problems of Chemistry and Biology: 

Proceedings of the International Scientific Conference on. Ganja. 2014. P. 14-18. 

13. Mammadli T., Ganbarov D. Study of Populations of Urtica dioica L. in the Mountain 

Areas of Nakhchivan Autonomous Republic // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2024. ʊ. 10. ˉ4. ʉ. 

53-58. https://doi.org/10.33619/2414-2948/101/07 

14. Mammadova Z. C. The role of some leguminous plants studied at the xenopopulation 

level in strengthening the fodder base // Collection of Scientific Works of the Agricultural Science 

https://doi.org/10.33619/2414-2948/98/06
https://doi.org/10.33619/2414-2948/96/08
https://doi.org/10.33619/2414-2948/98/07
https://doi.org/10.33619/2414-2948/102/07


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 35 

 

and Research Institute. 2020. V. 2 (31) ˉ1. P. 55-60. 

15. ʂʘʰʠʥ ɸ. ʉ., ʂʨʠʮʢʘʷ ʊ. ɸ., ʇʝʪʨʦʚʘ ʅ. ɸ., ʐʠʣʦʚʘ ʀ. ɺ. ʄʝʪʦʜʳ ʠʟʫʯʝʥʠʷ 

ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʉʘʨʘʪʦʚ, 2015. 127 ʩ. 

16. ʅʦʚʨʫʟʦʚ ɺ. ʉ., ʀʩʤʘʡʣʦʚʘ ɿ. ʄ. ʆʩʥʦʚʳ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ. ɹʘʢʫ: ʕʣʤ, 2019. 

208 ʩ. 

17. ɾʫʢʦʚʘ ʃ. ɸ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʪʣʘʩ ʨʘʩʪʝʥʠʡ. ʁʦʰʢʘʨ-ʆʣʘ, 2013. ʊ. 8. 364 c. 

18. ʈʘʙʦʪʥʦʚ ʊ. ɸ. ʌʠʪʦʮʝʥʦʣʦʛʠʷ. ʄ.: ʀʟʜ-ʚʦ ʄɻʋ, 1992. 349 ʩ.  

19. ʋʨʘʥʦʚ ɸ. ɸ. ɺʦʟʨʘʩʪʥʦʡ ʩʧʝʢʪʨ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ // ʅʘʫʯʥʳʝ ʜʦʢʣʘʜʳ ʚʳʩʰʝʡ ʰʢʦʣʳ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʫʢʠ. 1975. ˉ2. ʉ. 7-34. 

20. ɾʠʚʦʪʦʚʩʢʠʡ ʃ. ɸ., ʆʩʤʘʥʦʚʘ ɻ. ʆ. ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʙʠʦʛʝʦʛʨʘʬʠʷ ʨʘʩʪʝʥʠʡ. 

ʁʦʰʢʘʨ-ʆʣʘ: ɺʝʨʪʠʢʘʣʴ. 2019. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 04.07.2024 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

11.07.2024 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

Heydarova A. Study of Ontogenetic Structure and Density of the Coenopopulation of 

Hedysarum atropatanum Bunge ex Boiss. Flora of Daridag // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2024. 

ʊ. 10. ˉ8. ʉ. 27-35. https://doi.org/10.33619/2414-2948/105/03 

 

Cite as (APA): 

Heydarova, A. (2024). Study of Ontogenetic Structure and Density of the Coenopopulation of 

Hedysarum atropatanum Bunge ex Boiss. Flora of Daridag. Bulletin of Science and Practice, 10(8), 

27-35. https://doi.org/10.33619/2414-2948/105/03 
  



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 36 

 

 

UDC 580.006: 630*561.24 

AGRIS F40 

https://doi.org/10.33619/2414-2948/105/04 

 

INTRODUCTION OF Bixa orellana L. IN APSHERON CONDITIONS 

 

ÉHuseynova A., ORCID: 0009-0000-5528-8425, Institute of Dendrology of the Ministry of Science 

and Education of the Republic of Azerbaijan, aynur.huseynova.1968@mail.ru 

 

ʀʅʊʈʆɼʋʂʎʀʗ Bixa orellana L. ɺ ʋʉʃʆɺʀʗʍ ɸʇʐɽʈʆʅɸ 

 

Éɻʫʩʝʡʥʦʚʘ ɸ., ORCID: 0009-0000-5528-8425, ʀʥʩʪʠʪʫʪ  

ʜʝʥʜʨʦʣʦʛʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, aynur.h¿seynova.1968@mail.ru 

 

Abstract. The article, for the first time at the Institute of Dendrology of Azerbaijan NAS, 

presents information on the introduction, reproduction and bioecological characteristics of the 

species Bixa orellana L. in the conditions of Absheron. Seeds of Bixa orellana L. were obtained by 

exchange from the Central Botanical Garden of Padua, Italy. For the first time, the biological 

characteristics of Bixa orellana L. were studied in Absheron conditions, the morphological 

characteristics of its shoots, the growth dynamics of 1-2-year-old seedlings, the root system, and 

nutritional value. The plant is propagated by seeds and cuttings. Soil sowing (06.10.2021) was 

carried out in the first ten days of June. The first shoots were observed on 06.23.2021, mass shoots 

were observed on 06.30.2021. Germination was 80%, sprout survival rate was 60%. When 

propagating by cuttings, young shoots 8-10 cm high are selected and planted in fertile soil or wet 

sand. After 7-9 weeks they produce a lot of roots. After this, they can be moved to the field. In 1ï2-

year-old plant seedlings, the above-ground part (39-80 cm) develops better than the underground 

part (14-26.5 cm). The growth of Bixa orellana L. is divided into 2 periods; intensive height growth 

in the first period lasts from the second ten days of May to the end of June, the second - from the 

end of August to the third ten days of October. The annual growth was 20-25 cm. The growing 

season ranges from 280Ñ5 days. This species is tolerant to the climatic conditions of Absheron. 

 

ɸʥʥʦʪʘʮʠʷ. ɺʧʝʨʚʳʝ ʚ ʀʥʩʪʠʪʫʪʝ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʪʨʦʜʫʢʮʠʠ, ʨʘʟʤʥʦʞʝʥʠʠ ʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʠʜʘ Bixa orellana 

L. ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ. ʉʝʤʝʥʘ Bixa orellana L. ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʤʝʥʘ ʠʟ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʇʘʜʫʠ, ʀʪʘʣʠʷ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ Bixa orellana L. ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ 

ʧʦʙʝʛʦʚ, ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ 1ï2-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ, ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʠ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ. 

ʈʘʩʪʝʥʠʝ ʨʘʟʤʥʦʞʘʶʪ ʩʝʤʝʥʘʤʠ ʠ ʯʝʨʝʥʢʘʤʠ. ʇʦʩʝʚ ʧʦʯʚʳ (10.06.2021) ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʝʨʚʦʡ 

ʜʝʢʘʜʝ ʠʶʥʷ. ʇʝʨʚʳʝ ʚʩʭʦʜʳ ʥʘʙʣʶʜʘʣʠʩʴ 23.06.2021, ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ ʥʘʙʣʶʜʘʣʠʩʴ 

30.06.2021. ɺʩʭʦʞʝʩʪʴ ʩʦʩʪʘʚʠʣʘ 80%, ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʨʦʩʪʢʦʚ 60%. ʇʨʠ ʨʘʟʤʥʦʞʝʥʠʠ 

ʯʝʨʝʥʢʘʤʠ ʦʪʙʠʨʘʶʪ ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʚʳʩʦʪʦʡ 8ï10 ʩʤ ʠ ʚʳʩʘʞʠʚʘʶʪ ʚ ʧʣʦʜʦʨʦʜʥʫʶ ʧʦʯʚʫ 

ʠʣʠ ʚʣʘʞʥʳʡ ʧʝʩʦʢ. ʏʝʨʝʟ 7ï9 ʥʝʜʝʣʴ ʦʥʠ ʜʘʶʪ ʤʥʦʛʦ ʢʦʨʥʝʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʭ ʤʦʞʥʦ ʙʫʜʝʪ 

ʧʝʨʝʤʝʱʘʪʴ ʥʘ ʧʦʣʝ. ʋ 1ï2-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʨʘʩʪʝʥʠʡ ʥʘʜʟʝʤʥʘʷ ʯʘʩʪʴ (39ï80 ʩʤ) ʨʘʟʚʠʚʘʝʪʩʷ 

ʣʫʯʰʝ, ʯʝʤ ʧʦʜʟʝʤʥʘʷ (14ï26,5 ʩʤ). ɺ ʨʦʩʪʝ Bixa orellana L. ʚʳʜʝʣʷʶʪ 2 ʧʝʨʠʦʜʘ; 

ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʚʳʩʦʪʳ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʤʘʷ ʜʦ ʢʦʥʮʘ 

ʠʶʥʷ, ʚʪʦʨʦʡ ð ʩ ʢʦʥʮʘ ʘʚʛʫʩʪʘ ʜʦ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʦʢʪʷʙʨʷ. ɻʦʜʦʚʦʡ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʣʷʣ 20ï
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25  ʩʤ. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 280Ñ5 ʜʥʝʡ. ʕʪʦʪ ʚʠʜ ʪʦʣʝʨʘʥʪʝʥ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ɸʧʰʝʨʦʥʘ. 

 

Keywords: introduction, bioecological characteristics, reproduction, morphology, growth and 

development, significance. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʨʦʜʫʢʮʠʷ, ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʘʟʤʥʦʞʝʥʠʝ, 

ʤʦʨʬʦʣʦʛʠʷ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ,  ʟʥʘʯʝʥʠʝ. 

 

Bixaceae family, genus Bixa L., species Bixa orellana L. is a shrub or small tree native to 

tropical regions of America. It was introduced by the Spaniards in the 17th century and is also 

cultivated in Southeast Asia. The plant is an evergreen, ornamental plant known for the red pigment 

contained in the seeds and is widely used as a food coloring as an alternative to similar synthetic 

products. The dye is extracted from the seeds and used in powder or paste form. All parts of the 

plant contain a coloring pigment, the fleshy seed coat is especially rich in it, which is the source of 

the red-orange color. Its main component is red dye. 

The seeds of Bixa orellana L. have been used as a natural colorant in many traditional Asian 

dishes. The seeds of the plant take the second place in the world in economic importance among 

natural dyes, and its extract has antimicrobial and antioxidant properties. The plant is popularly 

known as "Lipstick tree"[11]. The seeds of the plant are widely used in cosmetology. The pigment 

color of the outer layer of seeds of Bixa orellana L. varies from yellow to red and depends on the 

concentration of coloring compounds. The main coloring pigments of seeds are bixin and nor-bixin 

extracted from the outer shell of seeds. All parts of the plant contain a coloring pigment, especially 

the fleshy seed coat, which is the source of the red-orange dye known as annatto, Orl®ans. Its main 

component is red dye bixin. This harmless dye is widely used for coloring oils, margarines, cheeses, 

chocolates and some other food products, as well as oils, waxes, cosmetics. At the same time, it is 

used to dye silk and wool. Bixa orellana L. is used in traditional medicine. Other parts of the plant 

with astringent properties are used in the treatment of dysentery, jaundice (leaves) and other kidney 

diseases [1]. 

Bixa orellana L. extract is registered as a food additive E160b used to improve the 

commercial appearance of cheeses, yogurts, oils and other dairy products [13]. 

 

Material and research methods 

Bixa orellana L. species of Tropical American origin, introduced in Absheron conditions, was 

obtained as a result of exchange from the Central Botanical Garden of Padua, Italy 

(https://kurl.ru/Mdfla). Observations were made on the studied species every ten days. The study of 

promising plants in the research work was carried out by T. S. Mammadov [1], introduction U. M. 

Agamirov, M. R. Gurbanov [2], Quinones-Bravo X.; Yunda-Romero M. C. [12], Jansen P. C. M., 

[11], propagation by seeds A. I. Huseynova [3], morphology of seedlings ʀ. T. Vasilchenko [4], 

phenological observations on the plant A. I. Huseynova [5], growth dynamics Molchanov A. A. [6], 

resistance to heat and drought Akhmatov K. A. [7], root system morphology Kolesnikov V. A. [8] 

literature materials were used [9, 10, 13]. 

 

Results and discussion 

Bixa orellana L. is a perennial, tall shrub to small evergreen tree that can reach 6ï10 m (20ï

33 ft) high. It bears clusters of 5 cm (2 in) bright white or pink flowers, resembling single wild 
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roses, that appear at the tips of the branches. The fruits of the Bixa orellana are globular, ovoid 

capsules arranged in clusters resembling spiky looking red-brown seed pods covered in soft spines. 

Each capsule, or pod, contains 30ï45 cone-shaped seeds covered in a thin waxy blood-red aril. 

When fully mature, the pod dries, hardens, and splits open, thereby exposing the seeds. 

The plant is most well known as the source of the red-orange annatto pigment. The pigment is 

derived from the pericarp (the waxy aril layer that covers the seeds) of the Bixa orellana L. fruit. 

The red-orange annatto dye is rich in the carotenoid pigments, 80% which consists of bixin (the red 

pigment) and norbixin or orelline (the yellow pigment) Annatto oil contains tocotrienols, beta-

carotene, essential oils, saturated and unsaturated fatty acids, flavonoids, and vitamin C [10]. 

Bixa orellana L. is a perennial, tall shrub to small evergreen tree that can reach 6ï10 m (20ï

33 ft) high. It bears clusters of 5 cm (2 in) bright white or pink flowers, resembling single wild 

roses, that appear at the tips of the branches. The fruits of the Bixa orellana L. are globular, ovoid 

capsules arranged in clusters resembling spiky looking red-brown seed pods covered in soft spines. 

Each capsule, or pod, contains 30ï45 cone-shaped seeds covered in a thin waxy blood-red aril. 

When fully mature, the pod dries, hardens, and splits open, thereby exposing the seeds [14]. 

It requires warm and light care all year round. Lighting - bright filtered light with a small 

amount of direct sunlight per day. Watering is regular, without waterlogging. It can tolerate short-

term drought (Figure 1). 

 

    
 

Figure 1. General view of Bixa orellana L. species 

 

Bixa orellana L. is propagated by seeds and cuttings. Seeds are sown directly (2-3 seeds per 

hole) in a well-prepared seed bed or in planting pots that will be transplanted within 3-4 months. 

The seeds remain viable for 1 year and germinate easily. In propagation by cuttings, 8-10 cm young 

shoots are taken and they are planted in fertile soil or moist sand. After 7-9 weeks, they produce 

many roots. After that, they can be transferred to the field [12]. 

Bixa orellana L. begins to bear fruit after 2-4 years. The tree can live up to 50 years in natural 

conditions and up to 30 years in commercial plantations [9]. 

The first seeds of Bixa orellana L. species were sown 1.5-2.0 cm deep on 10.06.2021, after 

keeping them in hot water for 12-24 hours, in a substrate prepared as a mixture of soil, sand and 

peat (1:1:1). It is covered with glass and stored in a warm (23-25ÁC) lighted place [3]. The first 

sprouts appear 13-15 days after sowing the seeds (23.06.2021), mass sprouting 30.06.2021. The 

seeds produce aerial sprouts. The hypocotyl is pink in color, the length is 1.9-2.0 cm, and the 

epocotyl is 1.5 cm. The development of the root system begins at the same time as the development 

of the above-ground part. The leaves are shiny, oval, obtuse, heart-shaped at the base, light green in 

color and later darken. The height of seedlings of Bixa orellana L. species reaches 6-7 cm at the end 

of the second decade of July, and 9-11 cm at the end of the third decade. There are 3-5 leaves on the 
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cultivated young shoots [5].  

The height of sprouts reaches 14-18 cm in the first decade of August, 20-22 cm in the second 

and third decade of August, and 25-30 cm in the first decade of September. The intensive growth of 

sprouts accelerates due to rising air temperature, and this process continues until the end of 

September. Starting from the second decade of September, the growth of the plant weakens [7] 

(Table 1). 

 

Table 1 

GERMINATION OF SEEDS OF Bixa orellana L. SPECIES 
 

Place of sowing Number of seeds Planting time First shoots Germination  Survival rate  

Institute of Dedrology 25 10.06. 23.06. 80% 60% 

 

True leaves emerge from between the sepals. The first real leaves appear on 02.07.2021, and 

the following ones begin to appear at the end of July. The true leaves arranged alternately on the 

stem are stalked, heart-shaped, light green, flat, full-margined, and the veins are net-shaped (Figure 

2). 

 

   
 

Figure 2. Bixa orellana L. mass seedling 

 

Bixa orellana L. grows in broad soils, it is better in neutral and slightly alkaline soils. It grows 

best in deep, fertile and organically rich soils. As the plant grows rapidly, the leaves also grow 

rapidly. On 16.08.2021, the height of the plant is 36-39 cm, the length of the leaves is 19 cm, and 

the width is 9 cm. In 2021-2024, the seasonal growth and annual growth of the species were 

investigated. During the vegetation period, plant height and canopy diameter were measured [6]. 

Biometric indicators of annual growth and development of Bixa orellana L. species are given in 

Table 2.  
 

Table 2 

GROWTH DYNAMICS OF Bixa orellana L. species 2021-2024 YEARS 
 

Years Height, 

cm 

Umbrella 

diameter, cm 

Diameter of the 

stem, cm 

Lateral branches 

lateral branches Length, cm 

2021 36-39 44 3,5 8-11 14-19 

2022 69-80 59 5,2 9-13 16-19 

2023 90-148 96 7,5 19-28 24-28 

2024 165-173 134 9,2 37-45 36-39 
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It was found out from the research that the growth of Bixa orellana L. species is divided into 

2 periods, the intensive height growth in the first period lasts from the second decade of May to the 

end of June and the second growth lasts from the end of August to the third decade of October. 

Annual growth was 20-25 cm [4]. 

In general, the plant grows for nine months. The vegetation period varies between 280Ñ5 

days. Bixa orellana L. spends 70Ñ9 days of relative peace from the second decade of January to the 

second decade of March. 

 

 

 

 
 

Figure 3. Bixa orellana L. 2-year and 3-year 

 

The morphology and development dynamics of the root system of 1-3-year-old plants were 

studied. Our research showed that the well-developed species Bixa orellana L. has a spindle-shaped 

root. Bixin substance is reflected in red color in the root system of the plant (Figure 4). 

 

 
 

Figure 4. Root system of Bixa orellana L. 

 

Morphology and development of the root system in 1-3-year-old plants according to 

Kolesnikova, "roots are completely dug out and washed" was studied using the methodology. The 
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main root branches are formed in the soil at a depth of 5-20 cm, a large number of taproots. The 

diameter of the main root for the studied specie is 2.5-3.0 mm 3-5 cm below the root throat. The 

length of first-order lateral roots reaches 2.5-5.3 cm. An increase in the number and length of the 

second-third degree side roots, thickening is observed. The number of lateral roots is 3-7 units, the 

length is 4.0-12.0 cm.  Lateral roots mainly spread in the soil layer near the top surface [8]. It 

branches from the main root to lateral roots of the first degree at a depth of 5 cm in the soil. Better 

development of the root system is observed in 3-year-old plants. During this period, lateral roots of 

the II and III degrees are formed and spread horizontally in the soil on both sides. In a 3-year-old 

plant, the main root extends to a depth of 34-39 cm. 

The species Bixa orellana L., first introduced into the conditions of Absheron, has normal 

development phases during the growing season. The plant is very important in almost all its parts. It 

is advisable to use it in the supply of raw materials for the food and medical industries, as well as in 

landscape design. The decorative effect of the plant is maintained throughout the year. The size and 

shape of the plant is controlled by periodic pruning. Cultivation of Bixa orellana L. is advisable 

taking into account its adaptive capabilities, biological and decorative properties, promising criteria, 

as well as medicinal and nutritional value. 
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Abstract. One of the tasks of pharmacy is to find affordable raw materials for herbal 

medicines. The studies were conducted in Azerbaijan. The results of the studies indicate that 

Onobrychis species are a rich source of ɓ-arbutin. Arbutin (4-hydroxyphenyl-ɓ-D-glucopyranoside), 

a monoglycoside form of hydroxyquinone, has been used in the field of cosmetology for several 

decades due to its effectiveness in the treatment of hyperpigmentation and removal of freckles. 

Onobrychis species are of significant ecological and economic importance, and also demonstrate 

intriguing therapeutic properties that have attracted attention in the field of medicine. The presence 

of bioactive compounds such as flavonoids and phenols, which are known for their antioxidant 

properties, is another noteworthy aspect. Antioxidants play a crucial role in neutralizing harmful 

free radicals in the body, which are involved in a wide range of diseases and the aging process. 

Onobrychis has anti-inflammatory properties. It is well known that inflammation is a common 

factor in many chronic diseases. Plants have antimicrobial, immunostimulating, hypoglycemic, 

hypocholesterolemic, gastrointestinal tract normalizing and vascular wall strengthening properties. 

The study of Onobrychis opens up potential prospects in the field of creating natural products. 

 

ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʬʘʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʜʦʩʪʫʧʥʦʛʦ ʩʳʨʴʷ ʜʣʷ 

ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʠʜʳ Onobrychis ʷʚʣʷʶʪʩʷ ʙʦʛʘʪʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ɓ-ʘʨʙʫʪʠʥʘ. ɸʨʙʫʪʠʥ (4-ʛʠʜʨʦʢʩʠʬʝʥʠʣ-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ), ʤʦʥʦʛʣʠʢʦʟʠʜʥʘʷ 

ʬʦʨʤʘ ʛʠʜʨʦʢʩʠʭʠʥʦʥʘ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʢʦʩʤʝʪʦʣʦʛʠʠ ʫʞʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʣʝʯʝʥʠʠ ʛʠʧʝʨʧʠʛʤʝʥʪʘʮʠʠ ʠ ʫʜʘʣʝʥʠʠ ʚʝʩʥʫʰʝʢ. ɺʠʜʳ 

Onobrychis ʠʤʝʶʪ ʚʘʞʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʠʥʪʨʠʛʫʶʱʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʚ ʦʙʣʘʩʪʠ 

ʤʝʜʠʮʠʥʳ. ʅʘʣʠʯʠʝ ʙʠʦʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʬʣʘʚʦʥʦʠʜʳ ʠ ʬʝʥʦʣʳ, ʢʦʪʦʨʳʝ 

ʠʟʚʝʩʪʥʳ ʩʚʦʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ ʧʨʠʤʝʯʘʪʝʣʴʥʳʤ 

ʘʩʧʝʢʪʦʤ. ɸʥʪʠʦʢʩʠʜʘʥʪʳ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʚʨʝʜʥʳʭ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦʮʝʩʩʘʭ 

ʩʪʘʨʝʥʠʷ. Onobrychis ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʤʥʦʛʠʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ. ʈʘʩʪʝʥʠʷ 

ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ, ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤʠ, ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤʠ, 

ʛʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʯʝʩʢʠʤʠ, ʥʦʨʤʘʣʠʟʫʶʱʠʤʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʠ 

ʫʢʨʝʧʣʷʶʱʠʤʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʩʚʦʡʩʪʚʘʤʠ. ʀʟʫʯʝʥʠʝ Onobrychis ʦʪʢʨʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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The protection of natural ecosystems on Earth not only increases biodiversity in nature, but 

also provides important plant varieties for such fields as medicine and agriculture. One of the 

current and promising issues in the field of the effective use of wild plants of Azerbaijani flora is the 

utilization of these resources in the aforementioned areas. It is noteworthy that the flora of our 

republic includes plant species that possess a substantial quantity of raw material. The research of 

such plant species, the identification of various groups of biologically active compounds in their 

composition, and the creation of effective medicines on the basis of these compounds represents an 

urgent problem in modern pharmacy. In this context, species belonging to the genus sainfoin 

(Onobrychis Mill. (1754)) play an important role in maintaining soil fertility, healthy animal 

nutrition and also in meeting human needs for medicinal raw materials of natural origin. 

Onobrychis is a genus within the Fabaceae family, comprising approximately 170 species 

worldwide. Of these, 133 species are found in a wild state, while the remainder are cultivated. 

These species are prevalent in regions of Asia, Europe, and North Africa, with some considered 

endemic to specific areas. It is distributed across a broad geographical range, extending from the 

vicinity of the Baltic Sea in the north to the Mediterranean in the south and as far west as Asia and 

Siberia in the east. The diversity and abundance of these species is particularly high in the Anatolia-

Iran-Caucasus region. The "Flora of Azerbaijan" (1954) lists 22 plant species on the territory of the 

Republic of Azerbaijan. One of these species is endemic to Azerbaijan [1, 2]. 

Botanical characteristics. Onobrychis species are annual or perennial herbs, and in some 

cases thorny shrubs. They exhibit a variety of growth characteristics, with some species having 

upright or climbing stems, while others may have a more spreading form. The leaves are usually 

alternate and compound, sometimes all or only the lower ones are single-leafed. They vary in shape, 

from lanceolate to ovate, and are often covered with fine hairs. The flowers are collected in a dense 

spike or cluster of flowers formed in the axils of the upper leaves, which are mostly pink, purple or 

white in color. The fruit is a pod containing several seeds. The size and shape of the pods varies 

between species. It has a root system that penetrates deep into the soil. 

Onobrychis species thrive in arid or semi-arid areas, including meadows and pastures [1]. 

Chemical composition. The chemical composition of Onobrychis species can vary between 

different species within the genus, depending on factors such as environmental conditions and 

growth stage. Based on literature data, the plant was studied using various chromatography and 

spectroscopy methods, and it was found to have a rich composition. 

The analysis of Onobrychis carduchorum C. C. Towns., O. nitida Boiss., O. argyrea Boiss., 

O. sosnowskyi Grossh., O. viciifolia Scop. and O. melanotricha Boiss. species revealed the presence 

of significant quantities of phenolic compounds and flavonoids, tannins, organic acids, proteins, 

fatty oils, and dietary fibers. It has been demonstrated that the plant stores carbohydrates, amino 

acids [3, 4]. 

The element composition of the plant was studied by inductively coupled plasma mass 

spectrometry, which revealed the presence of macro- and microelements (potassium, calcium, 

magnesium, phosphorus, zinc and iron) [5]. 

It was determined that the species Onobrychis hypargyrea Boiss., O. viciifolia, O. caput-galli, 

O. fallax and O. oxyodonta var. armena are rich in fat-soluble vitamins, including ɓ-carotene, ɔ-
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tocopherol, vitamin D3, vitamin A and vitamin K1 [6]. 

The results of the conducted studies indicate that the Onobrychis species are a rich source of 

ɓ-arbutin. Arbutin (4-hydroxyphenyl-ɓ-D-glucopyranoside), a monoglycoside form of 

hydroxyquinone, has been employed in the field of cosmetology for several decades due to its 

efficacy in the treatment of hyperpigmentation and the removal of freckles [7]. 

Importance in medicine. The distinctive composition of sainfoin renders it suitable for a wide 

range of applications. It can be argued that species belonging to the genus are of great importance 

from a medicinal perspective. Given its rich biologically active substance content, the plant has 

been utilized in folk and practical medicine for a considerable period of time. In traditional 

medicine, the infusum of sainfoin grass and roots is employed as an immunostimulator, reducing 

the level of sugar and cholesterol in the blood, normalizing the activity of the gastrointestinal tract, 

increasing intestinal peristalsis, strengthening vessel walls, and exhibiting anti-inflammatory and 

soothing effects. It is employed in the treatment of a number of conditions, including adenoma, 

chronic prostatitis, atherosclerosis, insomnia, gastric and duodenal ulcers, and increases the 

synthesis of testosterone and androgens in men. It also shows positive results in ovarian 

dysfunction, algodysmenorrhea, juvenile bleeding, and gonadal function disorders during 

premenopause in women. Studies have demonstrated that different species exhibit robust 

antioxidant properties and also possess the capacity to bind iron ions. The ethanol extract of the O. 

buhseana species and its principal constituent, ɓ-arbutin, demonstrated robust anticholinesterase 

activity against the AChE enzyme and exhibited only a modest inhibitory effect on the Ŭ-

glucosidase enzyme. It was demonstrated that the aerial parts of O. viciifolia exhibited antibacterial 

activity, while O. oxyodonta demonstrated moderate antitumor activity. Some studies have 

demonstrated that extracts derived from these plants can prevent the proliferation of cancer cells 

and cause their destruction under certain conditions. Such studies provide a foundation for future 

research and development of new anticancer drugs based on components of Onobrychis species [8, 

9, 10, 11, 12]. 

The intragastric injection of Thlaspi arvense and O. arenaria layer extract has been 

demonstrated to exert a prooxidant effect (antioxidant balance restoration), as well as to normalize 

the hormonal background of male rats [13].  

A study was conducted to investigate the activities of O. argyrea and O. hypargyrea extracts 

prepared in different solvents on a range of enzymes and proteins associated with diabetes, 

Alzheimer's disease, and skin hyperpigmentation. These included Ŭ-amylase, Ŭ-glucosidase, 

acetylcholinesterase, butyrylcholinesterase, tyrosinase, and the inhibitory activity of the extracts. 

The methanol extract of O. argyrea demonstrated a pronounced inhibitory effect against 

acetylcholinesterase, tyrosinase, and glucosidase. O. hypargyrea species has been identified as a 

promising source of inhibitors against cholinesterase, tyrosinase, and Ŭ-amylase enzymes, with a 

notable antioxidant capacity [14].  

Onobrychis species are employed in the treatment of a range of dermatological conditions, 

including wounds, cuts, and burns. A study was conducted to investigate the effect of O. nitida on 

various bacteria. The results demonstrated that O. nitida exhibited activity against B. subtilis at a 

value of 1.25 mg/ml. Additionally, O. Carduchorum demonstrated sensitivity against S. Aureus, 

anti-inflammatory effects, and against breast cancer cells. However, a cytotoxic effect was also 

detected, with an IC50 value between ɛM [15].  

The antidiabetic effects of four Onobrychis species were investigated using an alloxan-

induced diabetic mouse test model. The results demonstrated that methanol-water extracts of O. 

albiflora Hub.-Mor., O. argyrea Boiss. subsp. argyrea Boiss., O. galegifolia Boiss. and O. 
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tournefortii species exhibited antidiabetic effects [16].  

Importance for agriculture. Some species are used for fodder production in agriculture. It is 

valued for its sufficient protein content, richness in certain vitamins and minerals, tannins and 

carbohydrates. In addition to high taste, excellent nutritional properties, it is also very beneficial for 

animal health. Thus, the addition of sainfoin-derived feeds, rich in condensed tannins, to animal 

feed prevents flatulence, facilitates the fermentation process in the gastrointestinal tract, and also 

such feeds have the properties of keeping lower methane and nitrogen wastes. On the other hand, it 

stimulates height growth in ruminants and increases productivity. In studies, species belonging to 

the genus Onobrychis have shown anthelmintic bioactivity against nematode parasitism in cattle 

and herd animals such as sheep, lambs, and goats. Horses in the diet group fed with O. viciifolia 

bioactive feed showed a significant reduction in larval development rate, which confirms the 

anthelmintic effect of the plant [17, 18].  

Additionally, the plant's contribution to the agricultural sector can be demonstrated. These 

include the natural fertilization of soil, an increase in crop productivity and ecological safety, the 

creation of meadows, pasture phytocenosis and landscape areas. The Onobrychis species facilitate 

the creation of ecologically clean agricultural areas by reducing the use of chemical pesticides. 

Rhizobium, which lives symbiotically in its roots, absorbs free nitrogen from the air at the expense 

of nitrogen-fixing bacteria and transforms it into a form that can be used by the plant, thus 

maintaining the fertility and vitality of the soil by ensuring its development without fertilizers. 

Conversely, the plant is capable of thriving in calcareous soils, which enhances soil stability and 

serves to create a barrier against erosion. Consequently, it is possible to transform polluted and 

eroded lands into productive agricultural areas [19].  

The Onobrychis genus represents a valuable source of nectar for honey bees. A 

melissopalynological analysis was conducted in eight districts of the Kars region of the Republic of 

Turkey, and it was determined that 99% of the analyzed honey samples contained O. radiata [20].  

A study was conducted on 13 Onobrychis taxa and genotypes to investigate the effects of soil 

salinity on plant growth and physiology. The species were subjected to NaCl concentrations of 5, 

10, 15 and 20 dS/m, and it was observed that an increase in salinity level resulted in a significant 

reduction in seed germination and growth indicators, accompanied by an increase in the mean 

germination time. Additionally, Onobrychis species were found to be tolerant to salinity levels up to 

10 dS/m, with the critical concentration varying depending on the species [21].  

One of the advantages of the plant is its resilience to drought. This feature is attributable to 

the plant's robust root system, which is situated at a depth below the surface, and the presence of 

small hairs that are distributed along the majority of the plant's surface. These characteristics 

collectively serve to minimize water loss. To investigate the impact of drought stress, some species 

belonging to the genus Onobrychis were cultivated in a medium supplemented with PEG-6000. The 

results demonstrated a significant increase in antioxidant components in the calli. In a separate 

study, a transcriptome analysis utilizing RNA sequencing was conducted on O. viciifolia cultivated 

under natural extreme conditions. This analysis revealed the involvement of numerous flavonoids 

and phenylpropanoid biosynthesis pathways in the plant's adaptation to adverse conditions, 

including salinity, drought, heat, cold, flooding, UV radiation and the toxic effects of heavy metals. 

Genes associated with these pathways were identified [22, 23].  

Conclusions. It is important to conclude that Onobrychis species represent a valuable natural 

resource that plays a significant role in both natural ecosystems and agricultural landscapes. The 

plant's capacity to adapt to diverse environmental conditions and its distinctive developmental 

patterns in various ecosystems serve to reinforce its sustainability and ecological significance. 
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Onobrychis species constitute a valuable source of fodder for livestock and are of significant 

importance for animal health. It enhances soil fertility by facilitating nitrogen fixation through the 

symbiotic relationship between the plant and the bacteria Rhizobium. Consequently, the plant plays 

a multifaceted role in maintaining the sustainability of agricultural practices. 

The Onobrychis species are of significant ecological and economic importance, and also 

demonstrate intriguing therapeutic properties that are attracting attention in the field of medicine. It 

is worthy of note that the presence of bioactive compounds, such as flavonoids and phenols, which 

are known for their antioxidant properties, is a further noteworthy aspect. Antioxidants play a 

crucial role in the neutralization of harmful free radicals within the body, which are implicated in a 

wide range of diseases and the ageing process. Moreover, research indicates that Onobrychis 

possesses anti-inflammatory properties. It is well established that inflammation is a common factor 

in many chronic diseases. Consequently, the identification of natural sources with anti-

inflammatory effects and the development of potential drugs are of interest to the medical 

community. The plant has been found to possess antimicrobial, immunostimulating, 

hypoglycaemic, hypocholesterolaemic, gastrointestinal tract normalizing, and vascular wall 

strengthening properties. In conclusion, the detailed study of Onobrychis provides potential 

perspectives in the field of the creation of preparations of natural origin. 
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TAXONOMIC SPECTRUM OF THE SPECIES BELONGING TO THE Potentilla L. GENUS 

OF THE ROSACEAE FAMILY IN THE NAKHCHIVAN FLORA 
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Nakhchivan, Azerbaijan, safuraaliyeva1991@gmail.com 

 

ʊɸʂʉʆʅʆʄʀʏɽʉʂʀʁ ʉʇɽʂʊʈ ɺʀɼʆɺ ʈʆɼɸ Potentilla L. ʉɽʄɽʁʉʊɺɸ 

ROSACEAE ɺʆ ʌʃʆʈɽ ʅɸʍʀʏɽɺɸʅʀ 

 

Éɹʘʙʘʝʚʘ ʉ., ORCID: 0009-0004-4800-7276, Ph.D., ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, safuraaliyeva1991@gmail.com 

 

Abstract. The presented article provides information on the systematic composition of the 

species belonging to the Potentilla L. genus, which is spread in flora. During the comparative 

analysis of the collected herbarium materials and literature sources, it was found that the Potentilla 

genus of the Rosaceae family is represented by 17 species in the territory of Nakhchivan, and 

information about the current status of those species is reflected in the article. The article also 

studied the ecological groups, geographical elements, and altitude zones of species belonging to 

the genus Potentilla L. of the Rosaceae family. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ 

ʚʠʜʦʚ ʨʦʜʘ Potentilla L., ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚʦ ʬʣʦʨʝ ʅʘʭʠʯʝʚʘʥʠ. ɺ ʭʦʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʳʭ ʛʝʨʙʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʦʜ Potentilla ʩʝʤʝʡʩʪʚʘ Rosaceae ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʠ ʧʨʝʜʩʪʘʚʣʝʥ 17 ʚʠʜʘʤʠ, ʘ ʪʘʢʞʝ 

ʚ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʵʪʠʭ ʚʠʜʦʚ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʠʟʫʯʝʥʳ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʚʳʩʦʪʥʳʝ ʧʦʷʩʘ ʚʠʜʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʨʦʜʫ Potentilla L. 

 

Keywords: taxonomic composition, genus, family, species. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʨʦʜ, ʩʝʤʝʡʩʪʚʦ, ʚʠʜ. 

 

The Nakhchivan Autonomous Republic, which is an integral part of the Azerbaijan Republic, 

differs from other botanical and geographical regions with its natural resources. This richness was 

created and developed due to the combined effect of natural-historical, ecological and 

anthropogenic factors in the long-term evolutionary process. The rich xerophytic flora of 

Nakhchivan AR has historically developed in close genetic connection with the flora of the 

Mediterranean Sea, Front Asia and Iran. Thus, plant diversity in the area has been of great interest 

to research botanists and pharmacists since ancient times. In the flora of the autonomous republic, 

the basis of dicotyledonous plants starts from the relatively polymorphic Rosaceae family, and the 

species belonging to the family have a special role. Plants from the family of Rosaceae family 

plants are widespread in nature and include more than 3 thousand species. The species included in 

this family are mainly perennial grasses, shrubs and trees. Up to 195 wild species of 29 genera are 

found in Azerbaijan. There are 153 species belonging to 30 genera in the territory of Nakhchivan 

AR, and the genus Potentilla L. has a special place due to its richness of species. Also, among the 
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representatives of the family, there are many which have the signs of superiority along with the 

signs of primitiveness. Considering the above mentioned, it is considered important to conduct 

research in this direction. 
 

Material and methodology of the research 

In the study area, materials related to woody species of the Rosaceae family can be found in a 

number of literatures [2-4, 6, 12-18]. Species belonging to the genus Potentilla L. were studied as 

research material. "Flora of Azerbaijan", "Flora of Caucasus", "Plants of Azerbaijan" by A. M. 

Askerov. In determining and clarifying the names of the species belonging to the genus Potentilla 

L. such works were used. Recent taxonomic changes were made based on World Flora Online [1, 9; 

10, 19]. 

Discussion and conclusion of the study 

The members of the Rosaceae family consist of trees, shrubs and grasses. It is known that the 

species belonging to the family are considered as fruit, medicinal and ornamental plants. From this 

point of view, the herbaceous plants of the family are also important. As a result of the analysis of 

literature data and personal field research materials, we compiled the taxonomic spectrum of 17 

species of the Potentilla L. genus, belonging to the Potentilla genus, spreading in the territory of 

Nakhchivan AR. 

Familia: Rosaceae 

Genus: Potentilla L. 

1 (1) Potentilla adenophylla Boiss. & Hohen. 

1 (2) P. agrimonioides M. Bieb.  

1 (3) P. anserina L.  

1 (4) P. argaea Boiss. & Balansa Boiss. & Bal.  

1 (5) P. argentea L.  

1 (6) P. canescens Bess.  

1 (7) P. crantzii (Crantz) G. Beck ex Fritsch  

1 (8) P. cryptophila Bornm. 

1 (9) P. gelida C. A. Mey 

1 (10) P. lomakinii Grossh.  

1 (11) P. obscura Willd.  

1 (12) P. pedata Willd. ex Hornem.  

1 (13) P. pimpinelloides L.  

1 (14) P. recta L.  

1 (15) P. reptans L.  

1 (16) P. supina L.  

1 (17) P. szovitsii Th. Wolf  

The species of the Potentilla L. genus are perennial, biennial or annual grasses. The studied 

species are found in various cultivated fields, meadows, forests, bushes, dry slopes in lowland and 

mountain regions. In the Republic, there are species with a wide range (straight-backed hawk, crane 

hawk, etc.), as well as rare species (like a hawk, bull hawk). Looking at the morphological structure, 

the species belonging to the genus have erect and spreading stems, three- or five-fingered or 

feathery leaves. The flowers are small, bigenual, single or gathered in a shield-broom-like flower 

group, and sometimes in an umbrella-like flower group. Calyx leaves and petals are usually 5, 

rarely 4, stamens vary from 10 to 30. It is characterized by the fact that its fruit is in the shape of a 

dry nut. Almost most of them are valuable medicinal plants. At the same time, there are many 

decorative and dyeing plants among the species. 
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Figure 1. Potentilla obscura  

 

Based on paleobotanical materials found in the territory of the Nakhchivan Autonomous 

Republic, as well as the modern state of the flora, stationary observations, material analysis and 

determination, and comparative analysis of literature materials, the bioecological characteristics of 

the species of the genus were determined (Table). 
 

Table 

BIOECOLOGICAL CHARACTERISTICS OF SPECIES BELONGING TO THE GENUS Potentilla 

 

 ̄ Species name Geographical 

elements 

Altitude belts Ecological 

groups 

1. Potentilla adenophylla Front Asia in the lower and mid-mountain 

belt 

Xeromesophytes 

2. P. agrimonioides Caucasus subalpine and alpine zones Mesophytes 

3. P. anserina Holarctic mid-mountain belt Mesophytes 

4. P. argaea Front Asia subalpine and alpine zones Mesophytes 

5. P. argentea Western Palearctic to the mid-mountain belt Mesophytes 

6. P. canescens Caucasus to the mid-mountain belt Mesoxerophytes 

7. P. crantzii Holarctic subalpine and alpine zones Mesoxerophytes 

8. P. cryptophila Iran subalpine and alpine zones Xeromesophytes 

9. P. gelida Central Asia alpine zones Mesophytes 

10. P. lomakinii North Atropatan high mountain belt Mesophytes 

11. P. obscura Not known to the mid-mountain belt Mesoxerophytes 

12. P. pedata Caucasus to the mid-mountain belt Mesoxerophytes 

13. P. pimpinelloides North Atropatan high mountain belt Mesophytes 

14. P. recta Western Holarctic to the mid-mountain belt Mesoxerophytes 

15. P. reptans Western Palearctic to the mid-mountain belt Mesoxerophytes 

16. P. supina Palearctic in the lower and mid-mountain 

belt 

Mesoxerophytes 

17. P. szovitsii Atropatan mid-mountain belt Xerophytes 

 

Recently, N. N. Portenier's system is used as a basis for geographic analysis in the Caucasus 

region. Areal types of species reflect the relationship between the flora of the studied region and the 

flora of large areas surrounding this region, leading to the study of species' migration routes from a 

historical point of view [8]. 
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Based on the herbarium materials we collected from the territory of the Nakhchivan 

Autonomous Republic, the examination of the herbarium funds of the Institute of Botany and 

Bioresources of the Nakhchivan Department of the AR ETN, and literature sources, it was 

determined that the species belonging to the genus Potentilla L. belong to different areal types, 

which allows us to determine the migration routes of the species to the area. Taking into account the 

above, the species belonging to the genus are grouped into 10 areal classes based on zonal and 

regional principles. As can be seen from the table, it is known that there are 3 species in the 

Caucasus areal class, 2 in the Western Palearctic, 2 in Front Asia, 2 in North Atropatan, 2 in 

Holarctic and 1 species in each of the other areal classes. The areal type of Potentilla obscura 

species is not known (Table 1.) 

Y. S. Medvedyev first distributed the vegetation of the Caucasus by zones based on floristic 

principles in 1915 and determined the types of vegetation [7]. O. S. Grebennikov, A. A. Grossheim, 

A. G. Dolukhanov and Y. S. Medvedyev based the complex climatic conditions on the distribution 

of vegetation of the Caucasus in zones [5]. A. A. Grossheim indicated the plain, foothills, low 

highlands, middle highlands, high highlands, subalpine and alpine zones. However, A.S. Ibrahimov 

divided the distribution of the species distributed in the region by zones according to the division of 

A. A. Grossheim: plains (600-1000 m), foothills (1100-1300 m), low mountains (1400-1800 m), 

medium mountains (1800-2100 m), high mountain (2200-2800 m), subalpine (2900-3200 m), alpine 

(3200-3600 m), subnival (3600-3800 m), nival (3850-3906 m). The lower highlands cover areas up 

to 1200 m high. The plain areas of the Middle Araz valley belong to this zone. These plains are 

narrow in the southeastern part and widen to the northwestern part. The largest place is the 

Nakhchivan river basin. There are a number of difficulties in determining the exact boundaries of 

the species in the studied zones. In this regard, there are species that are recorded only in one zone, 

and some species are found in several zones. For example, the species Potentilla adenophylla and P. 

supine spread both in the lower mountain belt and in the middle mountain belt. The middle 

mountain belt covers areas of 1200-2400 m. The territory is divided by river valleys and dry river 

valleys. The area is located in a cold climate with dry summers. The foothills are drier. Species of 

the genus Potentilla obscura, P. canescens, P. pedata and P. recta are found in areas up to the mid-

mountain belt, and species P. anserine and P. szovitsii are found in the mid-mountain belt. The high 

mountain belt is characterized by grassy soil and high vegetation, and its floristic composition is 

very diverse. The plants of this zone protect the mountain slopes from erosion and these slopes are 

used as summer pastures. P. lomakinii and P. pimpinelloides are species distributed in the high 

mountain belt. 

One of the main features of the alpine zone is the absence of woody plants and the presence of 

wet and dry areas in the same area. Since the plants of this area, unlike the plants of other zones, are 

adapted to unfavorable conditions (more rarefaction of the air, stronger evaporation despite less 

precipitation, stronger lighting, frequent and sharp changes of heat and cold), these plants, under 

suitable conditions, have low height, strong branching, on the ground it is very normal to develop 

adaptations such as strong compaction, small leaves, hairiness of plants, hardness. Alpine plants are 

mainly perennial herbs and shrubs. P. agrimonioides, P. argaea, P. crantzii and P. cryptophila are 

species spread in subalpine and alpine zones. Important abiotic factors affecting plant growth and 

development are moisture, light, soil conditions, and temperature. Thus, indicators of abiotic factors 

are not constant, and plants have gained a wide range of adaptation in relation to them. 

Nevertheless, in most cases of differentiation of ecological groups, they are based on the 

relationship of this or that type of plant to the degree of soil moisture. 

Since the external environmental conditions are constantly changing, water is important as an 
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ecological factor in the spreading of plants in large areas under different climatic conditions and in 

the formation of different groups. Thus, such changes affect each species in different ways, and they 

themselves can change the environment. The moisture requirement of organisms depends on the 

seasons and the place of residence. Therefore, they have evolved physiological adaptations to 

maintain the amount of water in the body at a constant level. Depending on their water 

requirements, plants are divided into several different ecological groups. Spreading of the species 

belonging to the Potentilla L. genus of the Rosaceae Juss. family of the Nakhchivan Autonomous 

Republic by ecological groups was carried out according to Shennikov's classification system [11]. 

Mesophytes occupy an intermediate position between hygrophytes and xerophytes in terms of 

their relation to moisture and their requirements. Mesophytic plants are mainly forest, shrub, 

subalpine, alpine plants and are more common. These plants differ not only in terms of the number 

of species, but also in terms of various ecological characteristics under the influence of various 

factors under suitable conditions under the influence of the natural nutritional environment. 

Mesophytic species include P. agrimonioides, P. lomakinii, P. pimpinelloides, etc. types can be 

shown. 

Mesoxerophytes are more humid than xerophytes and drier than mesophytes. These species 

are mostly found in forest clearings, forest thickets, north-west and north-south slopes of mountain 

slopes. Mesoxerophytes are 7 species and make up 41% of the total species. These plants include P. 

canescens, P. recta, P. reptans, P. supine, etc. includes such species (Figure 2). 

 

 
 

Figure 2. Potentilla recta  

 

Xeromesophytes occupy an intermediate position between xerophytes and mesoxerophytes. 

According to their spreading, these plants come after mesophytes and mesoxerophytes. They are 

mostly found in forest clearings and sparse scrub areas, and especially in the north-western and 

south-western slopes of the mountain slopes. Xeromesophytes are 2 types and make up 12% of the 

total plants. P. adenophylla and P. cryptophila are xeromesophyte species of Potentilla L. genus. 

Xerophytic species include plants that are common in dry areas. Xerophytes are mainly found on 

southern exposure slopes that are hotter and less humid. For xerophytes, diversity in their structures 

against moisture deficiency is important. The genus P. szovitsii is a xerophytic plant (Figure 3). As 

can be seen from the picture, mesoxerophytes and mesophytes dominate (represented by 7 species 

each) and 41%, xeromesophyte species represent 12%, and xerophyte species represent 1 species, 

among the species belonging to the Potentilla L. genus. 
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Figure 3. Distribution of species belonging to the genus Potentilla L. by ecological groups 

 

Conclusions 

1. As a result of the conducted research, the systematic composition of the species belonging 

to the genus Potentilla L. of the genus Potentilla in the Nakhchivan Autonomous Republic flora 

was studied and it was known that 17 species of the genus are found in the study area. 

2. On the basis of zonal and regional principles, the species belonging to the genus Potentilla 

were organized into 10 areal classes, and it was known that 3 species were inhabited by the 

Caucasian areal class, 2 by the Western Palearctic, 2 by Front Asia, and 1 species by each of the 

other areal classes. The areal type of Potentilla obscura species is not known. According to their 

ecological groups, mesoxerophytes are represented by 7 species, mesophytes by 7 species, 

xeromesophytes by 2 species, and xerophytes by 1 species. According to the analysis of altitude 

zones, it was found that the species belonging to the genus are also found in the alpine zone, starting 

from the lower mountain zone. 
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PLANT FORMATIONS FOUND IN XEROPHYTIC (ARID) SPARSE FORESTS 

IN THE AZERBAIJAN TERRITORY AND THEIR PROTECTION 

 

ÉMammadova Z., Baku State University, Baku, Azerbaijan, zulfiyya_m@rambler.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʢʩʝʨʦʬʠʪʥʳʭ (ʘʨʠʜʥʳʭ) ʨʝʜʢʦʣʝʩʴʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʠ ʠʟʫʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ, ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʩ ʫʯʝʪʦʤ ʢʩʝʨʦʬʠʪʥʳʭ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʩʦʟʜʘʶʱʠʭ ʪʘʢʠʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʢʘʢ Caragana grandiflora DC. ʠ Astragalus 

microcephalus Willd. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ, ʚ 

ʊʫʨʷʥʯʘʡʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ, ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʃʝʥʢʦʨʘʥɹ-ʗʨʜʳʤʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʅʘʭʠʯʝʚʘʥʠ 

ʠ ɻʘʙʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʦʪʤʝʯʝʥ 

ʢʩʝʨʦʬʠʪʥʳʡ (ʘʨʠʜʥʳʡ) ʨʝʜʢʦʣʝʩʥʳʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʪʠʧ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʠʟ 1 ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ, 2 ʬʦʨʤʘʮʠʦʥʥʳʭ ʛʨʫʧʧ ʠ 2 ʘʩʩʦʮʠʘʮʠʡ. 

ʇʨʦʚʝʜʝʥʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʬʦʨʤʘʮʠʡ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʨʝʜʢʦʣʝʩʴʷ Caraganeta-Pistacetum-Juniperosum, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʙʦʙʦʚʳʭ ʢʫʩʪʘʨʥʠʢʘʭ, 

ʥʫʞʜʘʶʪʩʷ ʚ ʟʘʱʠʪʝ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɸ ʵʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʣʝʩʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ.  

 

Abstract. Based on the ecological and geobotanical studies conducted in xerophytic (arid) 

sparse forests in the territory of Azerbaijan and the study of the relevant literature, a classification 

scheme was developed taking into account xerophytic tree species that form such groups as 

Caragana grandiflora DC. and Astragalus microcephalus Willd. In the course of the study, based 

on phytocoenological principles, a xerophytic (arid) sparse forest type of vegetation was noted in 

the Turyanchay Reserve, in the mountainous part of the Lankaran-Yardymli district, in Nakhchivan 

and the Gabala district located on the southern slope of the Greater Caucasus. It was established that 

this type of vegetation consists of 1 formation class, 2 formation groups and 2 associations. 

A geobotanical description and species composition of the formations was carried out and it was 

established that the sparse forests of Caraganeta-Pistacetum-Juniperosum, found in the leguminous 

shrubs, need protection from the negative impact of anthropogenic factors. And this, in turn, creates 

the basis for the conservation of plant formations found in the forest ecosystems of Azerbaijan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʢʦʩʠʩʪʝʤʘ, ʤʦʞʞʝʚʝʣʴʥʠʢ, ʘʥʪʨʦʧʦʛʝʥʥʳʡ, ʵʜʠʬʠʢʘʪʦʨ, ʘʩʩʦʮʠʘʮʠʷ. 

 

Keywords: ecosystem, Juniperus, anthropogenic, edificator, association. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʢʩʝʨʦʬʠʪʥʳʝ (ʘʨʠʜʥʳʝ) ʨʝʜʢʦʣʝʩʴʷ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʛʦʨʥʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ, ʚ ʧʨʝʜʛʦʨʴʷʭ, ʩʨʝʜʥʝʛʦʨʥʳʭ ʠ 
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ʥʠʟʢʦʛʦʨʥʳʭ ʧʦʷʩʘʭ, ʘ ʪʘʢʞʝ ʚ ʢʩʝʨʦʬʠʪʥʳʭ ʣʝʩʘʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʛʦʨʥʳʭ ʩʪʝʧʷʭ ʥʘ ʚʳʩʦʪʝ 

600- 1200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ [1]. 

ʉʚʝʜʝʥʠʷ ʦʙ ʠʟʫʯʝʥʠʠ ʢʩʝʨʦʬʠʪʥʳʭ ʪʠʧʦʚ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʥʘʫʯʥʳʭ ʪʨʫʜʘʭ ɸ. ɸ. ɻʨʦʩʩʛʝʡʤʘ [6], ʃ. ʀ. 

ʇʨʠʣʠʧʢʦ [15], ɺ. ʏ. ɻʘʜʞʠʝʚ [5], ʕ. ʄ. ʂʫʨʙʘʥʦʚ [7] ɻ. ʐ. ʄʘʤʝʜʦʚʘ ʠ ʄ. ʁ. ʍʘʣʠʣʦʚ [12], ɿ. 

ɼ. ʄʘʤʝʜʦʚʘ [13, 14], ɸ. ɸ. ʈʟʘʝʚʘ [17, 18] ʠ ʜʨʫʛʠʭ.  

ɸ. ɸ. ɻʨʦʩʩʛʝʡʤ [6] ʦʪʥʝʩ ʢʩʝʨʦʬʠʪʥʳʝ (ʘʨʠʜʥʳʝ) ʨʝʜʢʦʣʝʩʴʷ ʖʞʥʦʛʦ ʂʘʚʢʘʟʘ ʢ 

ʦʩʦʙʦʤʫ ʪʠʧʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʨʝʜʢʦʣʝʩʠʡ, ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʩʣʦʞʝʥ 

ʢʩʝʨʦʬʠʪʥʳʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʥʘ ʬʦʥʝ ʩʪʝʧʥʳʭ ʪʨʘʚ. 

ɻ. ʐ. ʄʘʤʝʜʦʚ ʠ ʄ. ʁ. ʍʘʣʠʣʦʚ [12] ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʘʨʠʜʥʳʝ  ʣʝʩʘ ʢʘʢ ʧʝʨʝʭʦʜʥʫʶ ʟʦʥʫ 

ʦʪ ʙʝʟʣʝʩʥʳʭ ʧʦʣʫʧʫʩʪʳʥʴ ʢ ʣʝʩʥʦʤʫ ʧʦʷʩʫ ʠ ʥʘʟʳʚʘʣʠ ʠʭ ʣʝʩʦʩʪʝʧʴʶ ʶʞʥʦʛʦ ʪʠʧʘ. 

ɺ ʩʪʝʧʥʳʭ ʟʦʥʘʭ, ʛʜʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʢʩʝʨʦʬʠʪʥʳʝ (ʘʨʠʜʥʳʝ) ʨʝʜʢʦʣʝʩʴʷ, ʥʘʩʝʣʝʥʠʝ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʠʥʪʝʥʩʠʚʥʦ ʟʘʥʠʤʘʝʪʩʷ 

ʩʢʦʪʦʚʦʜʩʪʚʦʤ ʠ ʟʝʤʣʝʜʝʣʠʝʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʚʠʯʥʳʡ ʘʨʠʜʥʳʡ ʣʝʩʥʦʡ ʧʦʢʨʦʚ ʧʨʝʪʝʨʧʝʣ 

ʩʠʣʴʥʳʝ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʬʦʨʤʘʮʠʠ ʙʳʣʠ 

ʟʘʤʝʥʝʥʳ ʧʨʦʠʟʚʦʜʥʳʤʠ ʬʠʪʦʮʝʥʦʟʘʤʠ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʦʭʨʘʥʳ ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʘʤ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʭ, ʵʥʜʝʤʠʯʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʩ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ  [2]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ 

ʢʩʝʨʦʬʠʪʥʳʭ (ʘʨʠʜʥʳʭ) ʨʝʜʢʦʣʝʩʴʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 2011-

2023 ʛʛ. 

ɹʳʣʦ ʠʟʫʯʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʢʩʝʨʦʬʠʪʥʳʭ (ʘʨʠʜʥʳʭ) ʨʝʜʢʦʣʝʩʴʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʧʦʜʛʦʪʦʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ, ʩʦʩʪʘʚʣʝʥʳ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ, ʘ ʥʘ ʪʦʪ 

ʤʦʤʝʥʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʬʣʦʨʳ, ʦʧʨʝʜʝʣʝʥʳ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʪʘʤ ʨʘʩʪʝʥʠʡ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʘʨʝʘʣʥʳʝ ʪʠʧʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʵʥʜʝʤʠʯʥʦʩʪʴ ʠ ʪ. ʜ. 

[19, 21]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʢʩʝʨʦʬʠʪʥʳʡ ʨʝʜʢʦʣʝʩʥʳʡ ʪʠʧ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ 

ʂʘʚʢʘʟʘ ʚ ʊʫʨʷʥʯʘʡʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʘʙʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ 

ʃʷʥʢʘʨʳ ð ʚ ʧʨʝʜʝʣʘʭ ʗʨʜʳʤʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʚ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʈ. ɺ ʪʦ ʚʨʝʤʷ 

ʬʠʪʦʮʝʥʦʟʳ, ʩʦʟʜʘʥʥʳʝ ʨʘʩʪʝʥʠʷʤʠ, ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʠʟʫʯʘʣʠʩʴ ʚ 

ʧʦʣʫʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʘʮʠʡ ʠ 

ʘʩʩʦʮʠʘʮʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ çʇʦʣʝʚʘʷ ʛʝʦʙʦʪʘʥʠʢʘè, 

çɻʝʦʙʦʪʘʥʠʢʘè, çʀʥʩʪʨʫʢʮʠʠ ʧʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʤ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè ʠ ʪ.ʜ. ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʚʳʷʩʥʝʥʳ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ ʚʘʞʥʳʭ ʚʠʜʦʚ [3, 4, 8]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʭʦʜʝ ʵʢʦʣʦʛʦ-ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʥʮʠʧʘʤ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ, ʦʧʨʝʜʝʣʠʚʰʘʷ 1 ʪʠʧ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 1 ʬʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ, 2 ʬʦʨʤʘʮʠʦʥʥʳʝ ʛʨʫʧʧʳ ʠ 2 ʘʩʩʦʮʠʘʮʠʠ ʚ 
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ʢʩʝʨʦʬʠʪʥʳʭ (ʘʨʠʜʥʳʭ) ʨʝʜʢʦʣʝʩʴʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʩʭʝʤʘ  

ʢʣʘʩʩʠʬʠʢʘʮʠʠ). ɺʳʜʝʣʝʥʥʳʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʩʝʨʦʬʠʪʥʳʡ ʨʝʜʢʦʣʝʩʥʳʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʣʘʩʩʦʤ ʬʦʨʤʘʮʠʠ ʬʠʩʪʘʰʢʦʚʦ-ʤʦʞʞʝʚʝʣʦʚʳʭ ʨʝʜʢʦʣʝʩʠʡ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʙʦʙʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʨʠʯʝʤ ʵʪʦʪ ʢʣʘʩʩ ʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪ 2 ʛʨʫʧʧʳ ʬʦʨʤʘʮʠʠ: 

Caraganeta-Pistacetum-Juniperosum ʠ Astragaleta-Acantholimonetum-Juniperosum. 

 

 
 

1. ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʠ: Caraganeta-Pistacetum-Juniperosum. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʬʠʪʦʮʝʥʦʟ ʧʨʝʜʩʪʘʚʣʝʥ ʘʩʩʦʮʠʘʮʠʝʡ 

Caraganeta grandiflora-Pistacetum mutica-Juniperus oblonga. ɺ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ ʩʪʨʫʢʪʫʨʝ 

ʬʦʨʤʘʮʠʠ Caraganeta-Pistacetum-Juniperusosum ʜʦʤʠʥʠʨʫʝʪ Juniperus oblonga Bieb. ʠ ʦʥ 

ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʷʥʯʘʡʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ ɻʘʙʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ [7, 9], ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʡʨʘʤʢʦʭʘʣʠʥʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʚ ʧʦʣʷʭ ð ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʤ ʦʪ ʨʝʢʠ ʊʫʨʷʥʯʘʡ, ʦʪʤʝʯʝʥ ʚ ʠʶʥʝ 2011-2023 

ʛʛ. (ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ). 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʚ ʬʦʨʤʘʮʠʠ Caraganeta-Pistacetum-

Juniperosum ʚʩʪʨʝʯʘʝʪʩʷ 25 ʚʠʜʦʚ. ʀʟ ʥʠʭ 4 ʚʠʜʘ (16,0%) ʷʚʣʷʶʪʩʷ ʜʝʨʝʚʴʷʤʠ, 8 ʚʠʜʦʚ 

(32,0%) ð ʢʫʩʪʘʨʥʠʢʘʤʠ, 1 ʚʠʜ (4,0%) ð ʧʦʣʫʢʫʩʪʘʨʥʠʢʘʤʠ ʠ 12 ʚʠʜʦʚ (48,0%) ð 

ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ. ʀʟ ʪʦʛʦ ʞʝ ʯʠʩʣʘ ʚʠʜʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ 14 ʚʠʜʦʚ (56,0%) 

ʙʳʣʠ ʢʩʝʨʦʬʠʪʘʤʠ, 4 ʚʠʜʘ (16,0%) ð ʤʝʟʦʢʩʝʨʦʬʠʪʘʤʠ ʠ 7 ʚʠʜʦʚ (28,0%) ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ 

ʤʝʟʦʬʠʪʘʤ.   

ʂʘʢ ʫʢʘʟʘʥʦ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʩʭʝʤʝ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ, ʜʦʤʠʥʘʥʪ ʵʪʦʡ 

ʘʩʩʦʮʠʘʮʠʠ ð Juniperus oblonga Bieb, ʯʠʩʣʝʥʥʦʩʪʴ 3-4 ʙʘʣʣʘ, ʩʫʙʜʦʤʠʥʘʥʪ ð Pistacia mutica 

Fisch. et C.A.Mey. ʠ Caragana grandiflora (Bieb.) DC.). ʏʠʩʣʝʥʥʦʩʪʴ ʦʙʦʠʭ ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ 

ʚʠʜʦʚ ʦʮʝʥʠʚʘʣʘʩʴ ʚ 2-3 ʠ 2 ʙʘʣʣʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭʲʷʨʫʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
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(ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ ʠ ʪʨʘʚʳ). ʊʘʢ, ʥʘ ʧʝʨʚʦʤ ʷʨʫʩʝ ð Pistacia mutica, Acer ibericum, Pyrus 

georgica, Celtis caucasia (ʚʳʩʦʪʘ 300-600 ʩʤ); ʂ ʢʫʩʪʘʨʥʠʢʘʤ II ʷʨʫʩʘ ʦʪʥʦʩʷʪʩʷ Crataegus 

eriantha, Juniperus oblonga, Rhamnus spathulifolia, Caragana grandiflora ʠ ʜʨ. (ʚʳʩʦʪʘ 450-100 

ʩʤ). Stipa pulcherrima, Astragalus lycyphyllos ʠ ʜʨ. ð ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʪʨʝʪʴʝʛʦ ʷʨʫʩʘ 

(ʚʳʩʦʪʘ 70-40 ʩʤ), Astragalus microcephalus, Onobrychis bobrovii, Thymus Hajievii ʠ ʜʨ. 

(ʚʳʩʦʪʘ 30-15 ʩʤ). ʆʇʇ (ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ) ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 20-50%. 

2. ɻʨʫʧʧʘ ʬʦʨʤʘʮʠʠ: AstragaletaïAcantholimonetum-Juniperosum: 

ʌʦʨʤʘʮʠʷ AstragaletaïAcantholimonetum-Juniperosum ʦʪʤʝʯʝʥʘ ʥʘ ʢʘʤʝʥʠʩʪʦ-ʧʣʝʪʠʩʪʳʭ 

ʫʯʘʩʪʢʘʭ ʚʦʢʨʫʛ ʩʝʣ ʊʫʨʢʝʰ ʠ ɸʡʨʠʜʞ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʈ [9, 10]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʫʭʠʭ ʢʘʤʝʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʚ ʥʠʞʥʝʡ ʛʦʨʥʦʡ ʯʘʩʪʠ ʃʷʥʢʷʨʘʥʷ 

(ɿʫʚʘʥʪ) ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʙʦʙʦʚʦ-ʯʝʨʪʦʧʦʣʦʚʦ-ʤʦʞʞʝʚʝʣʴʥʠʢʦʚʘʷ ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʡ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʪʘʤ 

ʬʠʪʦʮʝʥʦʟʘ. ʇʦʵʪʦʤʫ ʩʦʭʨʘʥʝʥʠʝ ʮʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ, ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚ ʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʵʪʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʷʭ, ʦʧʠʩʳʚʘʝʤʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠ, ʜʦʣʞʥʦ 

ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ. 

 
ɻɽʆɹʆʊɸʅʀʏɽʉʂʆɽ ʆʇʀʉɸʅʀɽ 
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 ̄ ʅʘʟʚʘʥʠʝ ʙʠʦʤʦʨʬʥʦʛʦ ʚʠʜʘ ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ 

ʆʙʠʣʠʝ ʉʨʝʜʥʠʡ 

ʨʦʩʪ, ʩʤ 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʟʳ 

ɼʝʨʝʚʴʷ 

1. Pistacia mutica Fisch. et C.A. Mey. ʂʩʝʨʦʬʠʪ 2-3 I (600) ɺʝʛʝʪʘʮʠʷ  

2. Acer ibericum Bieb. ʄʝʟʦʢʩʝʨʦʬʠʪ  2 I (500) ʎʚʝʪʝʥʠʝ 

3. Pyrus georgica Kuth. ʂʩʝʨʦʬʠʪ 1-2 I (400) ʩʦʟ. ʬʨʫʢ. 

4. Celtis caucasica Willd .  ʂʩʝʨʦʬʠʪ 1-2 I (300) ʩʦʟ. ʬʨʫʢ. 

ʂʫʩʪʘʨʥʠʢʠ 

5. Juniperus oblonga Bieb. ʂʩʝʨʦʬʠʪ 3-4 I (400) ɺʝʛʝʪʘʮʠʷ 

6. Caragana grandiflora (Bieb.) DC. ʂʩʝʨʦʬʠʪ 2 I (100) ʎʚʝʪʝʥʠʝ 

7. Crataegus eriantha Pojark. ʂʩʝʨʦʬʠʪ 1-2 I (450) ʩʦʟ.ʬʨʫʢ. 

8. Rhamnus spathulifolia FĶsch. et C.A.Mey ʄʝʟʦʢʩʝʨʦʬʠʪ  1-2 I (250) ʎʚʝʪʝʥʠʝ 

9. Ephedra procera Fisch. et C.A.Mey. ʂʩʝʨʦʬʠʪ 1-2 I (150) ɺʝʛʝʪʘʮʠʷ 

10. Viburnum opulus L. ʂʩʝʨʦʬʠʪ 1-2 I (120) ʎʚʝʪʝʥʠʝ 

11. Spiraea crenata L. ʂʩʝʨʦʬʠʪ 1-2 I (100) ʇʣʦʜʦʥʦʰʝʥʠʝ  

12. Astragalus  microcephalus Willd . ʂʩʝʨʦʬʠʪ 1-2 III  (30) ʎʚʝʪʝʥʠʝ 

ʇʦʣʫʢʫʩʪʘʨʥʠʢʠ 

13. Thymus hadzhievii Grossh. ʂʩʝʨʦʬʠʪ 1-2 III  (15) ʎʚʝʪʝʥʠʝ 

ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 

14. Astragalus glycyphyllos L. ʄʝʟʦʬʠʪ 2 II  (70) ʉʦʟʨʝʚʘʥʠʝ  

ʩʪʨʫʯʢʘ  

15. Nepeta cataria L. ʄʝʟʦʬʠʪ 1-2 II  (65) ʎʚʝʪʝʥʠʝ 

16. Festuca alexeenkoi  E.Alexeev ʄʝʟʦʬʠʪ 1-2 II  (55) ʎʚʝʪʝʥʠʝ 

17. Bothriochloa ischaemum (L.) Keng ʂʩʝʨʦʬʠʪ 1-2 II  (50) ʎʚʝʪʝʥʠʝ 

18. Hordeum europaeum (L.) All .  ʄʝʟʦʬʠʪ 1-2 II  (40) ʎʚʝʪʝʥʠʝ 

19. Stipa pulcherrima C.Koch ʂʩʝʨʦʬʠʪ 1-2 I (100) ʎʚʝʪʝʥʠʝ 

20. Medicago glutinosa Bieb. ʄʝʟʦʬʠʪ 1 II  (80) ʎʚʝʪʝʥʠʝ 

21. Artemisia caucasica Willd . ʄʝʟʦʢʩʝʨʦʬʠʪ  1 II  (40) ɺʝʛʝʪʘʮʠʷ 
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ʛʨʫʧʧʳ 

ʆʙʠʣʠʝ ʉʨʝʜʥʠʡ 

ʨʦʩʪ, ʩʤ 

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʟʳ 

22. Onobrychis bobrovii Grossh. ʄʝʟʦʬʠʪ 1 III  (30) ʎʚʝʪʝʥʠʝ 

23. Poa iberica Fisch et C.A. Mey. ʄʝʟʦʬʠʪ 1 III  (20) ʎʚʝʪʝʥʠʝ 

24. Vicia crocea (Dsf.) Fritsch ʄʝʟʦʢʩʝʨʦʬʠʪ  1 III  (15) ʩʦʟ. ʩʪʨʫʯʢʘ  

25. Gagea chlorantha (Bieb.) Schult. Et 

Schult. 

ʂʩʝʨʦʬʠʪ 1 III  (10) ʦʙʨʘʟ. ʩʝʤʷʥ 

ʆʙʱʠʡ ʧʨʦʝʢʪʥʳʡ ʧʦʢʨʦʚ  ʨʘʚʝʥ 20-50% 

 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʘʩʪʠʪʝʣʴʥʳʝ ʬʦʨʤʘʮʠʠ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ 

ʚ ʢʩʝʨʦʬʠʪʥʳʭ (ʘʨʠʜʥʳʭ) ʨʝʜʢʦʣʝʩʴʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʠ ʩʪʘʣʦ 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʵʪʠ ʣʝʩʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʊʫʨʷʥʯʘʡʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʘʙʘʣʠʥʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʈʘʩʧʦʣʦʞʝʥ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚ ʛʦʨʥʦʡ ʯʘʩʪʠ ʃʝʥʢʘʨʳ ï ʚ 

ʛʨʘʥʠʮʘʭ ʗʨʜʳʤʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʚ ʅʘʭʯʳʚʘʥʩʢʦʡ Aʈ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʷʚʣʝʥ 1 ʪʠʧ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ - ʢʩʝʨʦʬʠʪʥʳʡ (ʘʨʠʜʥʳʡ) ʨʝʜʢʦʣʝʩʥʳʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʘʥʥʳʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʠʟ 1 ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ, 2 ʬʦʨʤʘʮʠʦʥʥʳʭ ʛʨʫʧʧ ʠ 2 

ʘʩʩʦʮʠʘʮʠʡ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʨʫʧʧʘ ʬʦʨʤʘʮʠʠ Caraganeta-Pistacetum-Juniperosum, ʚ ʢʦʪʦʨʦʡ 

ʧʨʝʦʙʣʘʜʘʶʪ ʙʦʙʦʚʳʝ ʢʫʩʪʘʨʥʠʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʩʩʦʮʠʘʮʠʝʡ Caraganeta grandiflora-

Pistacetum mutica-Juniperus oblonga, ʘ ʛʨʫʧʧʘ ʬʦʨʤʘʮʠʠ Astragaleta-Acantholimonetum-

Juniperosum-Astragaleta microcephala-Acantholimonetum hohenackeri-ʘʩʩʦʮʠʘʮʠʷ Juniperus 

polycarpos. ʇʨʦʚʝʜʝʥʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ, ʬʝʥʦʬʘʟ, ʯʠʩʣʝʥʥʦʩʪʠ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʵʥʜʝʤʠʯʥʦʩʪʠ ʠ ʜʨ. ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʬʦʨʤʘʮʠʷʭ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʵʪʠʭ ʣʝʩʦʚ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʣʶʜʠ ʠʥʪʝʥʩʠʚʥʦ ʟʘʥʠʤʘʣʠʩʴ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ ʠ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʠ ʜʘʞʝ ʩʝʡʯʘʩ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʩʠʣʴʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ. ʅʝʦʙʭʦʜʠʤ ʥʘʫʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʟʘʱʠʪʳ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ɸʟʝʨʙʘʡʜʞʘʥʘ.  
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Abstract. As it is known, all living things constantly exchange food and energy with 

the environment in order to continue their life activities and participate in the ecological functions 

they perform in nature, and this situation is ecologically both producers (plants), consumers 

(animals), and reducers (fungi). and bacteria). Nevertheless, the dependence on the environment of 

consumers as well as reducers is a more sensitive feature than that of producers, since both of 

the latter, i.e., fungi and animals, are heterotrophs  due to their nutrition, i.e., because they cannot 

carry out the process of photosynthesis, they depend on organic matter, as well as also, the demand 

for oxygen is met by another source, primarily plants. Due to the fact that plants play an important 

role in the provision of food for most living things, their comprehensive study has always been 

relevant and today it maintains that status in full force. As a result of the analysis of literature data, 

it is possible to state it in general data below. 

 

ɸʥʥʦʪʘʮʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʩʝ ʞʠʚʳʝ ʩʫʱʝʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʦʙʤʝʥʠʚʘʶʪʩʷ ʧʠʱʝʡ ʠ 

ʵʥʝʨʛʠʝʡ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʪʦʙʳ ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʚ ʧʨʠʨʦʜʝ, ʠ ʵʪʘ ʩʠʪʫʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʷʚʣʷʝʪʩʷ ʢʘʢ ʧʨʦʜʫʮʝʥʪʘʤʠ (ʨʘʩʪʝʥʠʷ), ʪʘʢ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ (ʞʠʚʦʪʥʳʝ) ʠ ʨʝʜʫʮʝʥʪʳ (ʛʨʠʙʳ 

ʠ ʙʘʢʪʝʨʠʠ). ʊʝʤ ʥʝ ʤʝʥʝʝ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʨʝʜʳ ʢʦʥʩʫʤʝʥʪʦʚ, ʢʘʢ ʠ ʨʝʜʫʮʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʯʝʤ ʫ ʧʨʦʜʫʮʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʠ ʪʝ, ʠ ʜʨʫʛʠʝ, ʪ. ʝ. ʛʨʠʙʳ ʠ 

ʞʠʚʦʪʥʳʝ, ʷʚʣʷʶʪʩʷ ʛʝʪʝʨʦʪʨʦʬʘʤʠ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʧʠʪʘʥʠʷ, ʪ. ʝ. ʧʦʪʦʤʫ, ʯʪʦ ʥʝ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ɺ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʠʟ ʜʨʫʛʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʪʝʥʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʠʪʘʥʠʝʤ ʙʦʣʴʰʠʥʩʪʚʘ 

ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʚʩʝʛʜʘ ʙʳʣʦ ʘʢʪʫʘʣʴʥʳʤ ʠ ʩʝʛʦʜʥʷ ʩʦʭʨʘʥʷʝʪ ʵʪʦʪ 

ʩʪʘʪʫʩ ʚ ʧʦʣʥʦʡ ʩʠʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʵʪʦ 

ʚ ʦʙʱʠʭ ʜʘʥʥʳʭ ʥʠʞʝ. 
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Plants, human health and civilization. People's ideas about plants are the basis of a wide 

range of their activities and cover, or rather touch, all areas of human life. Because human 

civilization has depended on the management of plants since its inception and development, and 

due to the lack of necessary knowledge, this issue failed in several cases (https://kurl.ru/liqJX). 

Nevertheless, throughout history, plants have been collected, traded, selectively adapted to new 

habitats, and propagated to obtain individuals with new traits. As a logical result of this, they 

manipulated plants for various (food, fodder, medical, technical, etc.) purposes, including aesthetic 

(decorative properties), and this situation continues today. Moreover, modern civilization is based 

on the appropriate use of biological and physical resources of plants, more efficiently and according 

to the principles of sustainable development. Because even today, our ideas about the environment 

are still incomplete, and there are many issues that need to be clarified, which cannot be solved 

without a comprehensive study of plants. The importance of this situation is now more evident in 

the conditions of global problems in the world, as well as at the level of modern development of 

science and technology (https://kurl.ru/vdsei) [1, 2]. 

Environment and plants. It is known that most of the organisms living on Earth cannot live 

without atmospheric air, i.e. oxygen, that is, they are aerobic. The role of plants, as well as some 

microorganisms, is invaluable in meeting the needs of living beings. Thus, only plants and some 

micro-organisms realize the satisfaction of living things' demand for oxygen and organic matter by 

converting solar energy into chemical energy. Their role does not end there, and the mentioned 

group of organisms plays an important role in regulating the chemical and biological state of the 

climate, soil and water, it is the source of minerals (for example, coal) that we are depleting today, 

that is, the renewable energy source that is easy to obtain in the future. In addition, plants, as well as 

photosynthetic bacteria, substances occurring in the biosphere, primarily in the regulation of the 

carbon cycle, in symbiotic relationship with microorganisms and making inert atmospheric nitrogen 

usable by all living things, in preventing soil erosion and water pollution, open and in improving the 

health of closed environments from ecological aspects, etc. that it has an irreplaceable role in 

solving issues is one of the realities that no one doubts today. It is no coincidence that in modern 

times, it is accepted that plants are one of the integral components of the "Unified health" strategy. 

Nevertheless, the negative consequences of human industrial activity, i.e. the increasing 

anthropogenic burden on the environment, the increasing number of the world population and other 

consequences of the use of nature, can change the buffer system of natural processes that regulate 

the global climate in such a way that humanity already feels it today. global climate change is an 

example. The future development of the earth also depends on the results that people will achieve in 

a more intelligent and efficient use of plant life [4, 5]. 

That plants are an interesting object for science and production. Ķt should be noted that plants 

differ from other living things due to a number of qualities, and this difference is the basis of 

scientific and practical interest in them. It would be logical to clarify this point by touching on some 

of these differences [3, 6-8]. 

First, only a few phytohormones are required for the transformation of undifferentiated, i.e., 

somatic cells of plants into adults, and it is possible to regenerate the whole organism from 

vegetative (leaf and root) organ cells. A similar feature is not found in animals. Secondly, as 

mentioned, plants are practically the main and only source of organic matter on Earth, primarily 
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oxygen. The reason for this is the presence of chloroplasts in plants with the ability to collect solar 

energy, synthesis of 20 essential amino acids necessary for the formation of proteins, including 9 

that are not produced by humans (valine, tryptophan and phenylalanine, leucine, isoleucine, lysine, 

methionine and threonine). together with microorganisms, living things in atmospheric air, as well 

as plants themselves, have properties such as fixing nitrogen that they cannot use. The third is that 

although plants do not have the main organ system found in animals, that is, the nervous system, 

their physiological characteristics respond to what is happening in the environment. In addition to 

the immune system, plants have an induction mechanism that provides resistance against diseases 

caused by pathogens and toxins they synthesize. Fourth, primitive and higher plants form the first 

link of the food chain in terrestrial and aquatic systems. For this reason, plants occupy a central 

place in agriculture, together with microorganisms and domestic animals, they are used for human 

food, for various purposes, such as clothing, building materials, etc. can play the role of a source of 

raw materials in its preparation. In addition, the application of basic information about plants, such 

as the study of the nutrient requirements of plants, allows the management of soil fertility, making 

sure that the possibilities of plants in solving the problems of the modern era still exist, and 

therefore their research in various aspects is still relevant today. allows recording. 

Fifth, although ecological science has progressed considerably in terms of understanding the 

processes that regulate the dynamics and trophic structure of ecosystems, systematic differences 

between ecosystems still remain [9], causing controversy to remain. Eliminating them can only be 

done through a comprehensive study of the plants in the ecosystem. By the way, in the Republic of 

Azerbaijan, there are still no studies aimed at the study of biodiversity at the ecosystem level. 

If we add to what has been said, as a result of plant research, a number of issues that play an 

important role in the development of modern biology and are based on it today, for example, 

Mendel's laws that laid the foundation of genetics (experiments on peas), phytochrome 

phenomenon, transposition of genetic elements (corn), enzymes protein nature, etc. it has been 

clarified, that is, plants are also used as model organisms, then it allows us to state once again with 

certainty that plants are interesting and relevant objects of research in any aspect and that it is 

necessary to conduct research in these directions. 

In addition, the study of plants is also related to another point, which is related to the 

occurrence of the invasion event. Thus, as a result of a number of studies, it is clear that thousands 

of local species have disappeared due to invasive species [10]. Preventing this is important both for 

the Rio de Janeiro Convention on Biodiversity and for solving the problems arising from 

globalization. This issue, that is, the study of plants in the conditions of Azerbaijan, is also 

important from another point, such as the occupation of a certain part of the territory for 30 years, 

the ecological terror carried out by the invaders, as well as the fact that most of the water used to 

irrigate agricultural crops is carried out at the expense of transboundary rivers. allows us to state 

this with certainty. 

Species composition and resources of cultivated and wild fodder plants of Azerbaijan. The 

increasing number of the world's population and the fact that this is happening on the Earth, which 

is stable against the background of the reduction of the areas used by people for food purposes, has 

put humanity in the face of a number of problems. This includes lack of food, energy, raw materials 

for industry, etc. issues such as If we add to these the global problems of the globalized world 

(https://kurl.ru/VPFFC), primarily global warming and biodiversity loss [11], then it can be noted 

that the situation on Earth is not so encouraging. Among the mentioned problems, the problems 

related to the demand for food and fodder of the Earth's population, as well as other living beings, 

are of particular importance. Thus, for people to live and function, they must always receive the 
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necessary substances due to the satisfaction of their demand for food and energy from the 

environment. Already today, serious problems are felt in this issue, that is, in providing people with 

quality food products. It would be appropriate to touch on some facts in this regard. According to 

the estimates of the UN FAO, 783 million people are currently suffering from hunger, and this 

number is unlikely to increase. So, according to various forecasts, the population of the Earth is 

expected to be 9.3 billion in 2050, that is, the population is expected to increase by 1.33 times. In 

exchange for this increase, it will be necessary to increase the production of agricultural products by 

about 1.5 times in order to meet the demand for food products of the people living on the Earth. 

This forecast is based on the crops grown on the Earth's land used by humans for food production 

today. This includes global warming, urbanization, etc. as a result of the processes, salinization, 

desertification, etc. if lands that lose their suitability for cultivation are added, then the yield per 

hectare will need to be increased more. It is known that although the basis of human food is 

traditionally various products obtained from plants and animals, there are always products obtained 

with the direct and indirect participation of microorganisms, primarily bacteria and fungi, among 

the food products used by people, and more and more products from the mentioned sources are also 

found. the ratio changes in favor of microorganisms. Despite this, plants and animals still remain 

the main source of human food supply, and for this reason, their research in meeting the human 

need for food is considered one of the urgent issues of the modern era for the above-mentioned 

reasons. Today, plants are more important in meeting the needs of people for food products, which 

is due to their following characteristics: 

Plants are biologically more valuable as food [12, 13], as their biochemical composition, more 

specifically, the proteins contained in them are rich in both replaceable and non-replaceable amino 

acids, as well as the ability to synthesize vitamins. In addition, plants are rich in mineral elements, 

vitamins and other biologically active substances, including pharmacological ones, which are 

important for humans; 

In addition to being one of the sources of food for people, plants also indirectly affect people's 

nutrition by forming the basis of animal feed used by people to buy food products, so forage plants 

are also important in the formation of quantitative and qualitative indicators of animal products 

[14]. 

Plants have a more important function in nature that is vital for all living things, which is 

related to meeting the oxygen demand of the plants themselves and other living things, which are 

the source of food for aerobic living beings on Earth, including humans. Thus, the oxygen necessary 

for the respiration process is produced precisely as a result of the photosynthesis process in plants 

[15]. 

All these mentioned clearly confirm how plants play an important role in nature and human 

life. For this reason, the protection of plants and their effective use is one of the important tasks that 

require a more precise solution, arising from the realities of today's globalized world. It should be 

noted that the data on the number of species of living things on the Earth at the moment differ 

sharply from each other, and this number is recorded from 2 million [16] to 3 trillion. Approaching 

these figures from the point of view of what is known to science and what is actual in nature, 

various systems are built [17], and according to those systems, the number of species known to 

science on Earth is 8.7Ñ1.3 million species, of which 2.2Ñ0.18 million live in the seas, and the rest 

live on land. Currently, a total of 1.2 million species of these creatures have been catalogued. 86% 

of living things on earth and 91% of those in the sea are waiting for their description [18]. 

Nevertheless, the number of species of flowering plants currently known to science is shown to be 

369,000 species as of 2023. If we add primitive plants here, the total number of species included in 
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the plant world is around 550 thousand [19]. Of these, the number of species registered in 

Azerbaijan is equal to 5000 [20], which is 9% of the world's flora. Nevertheless, the flora of 

Azerbaijan has the richest flora in the Caucasus, as 66% of the plants found in the Caucasus are 

found in Azerbaijan (https://kurl.ru/EHvLu). 

The fact that most types of vegetation can be found in a small area makes it possible to note 

the richness of the flora of Azerbaijan, and for their efficient use, these plants are systematized in 

another way, as in the world, that is, they also use artificial systematization for plants. Medicinal 

plants, technical plants, oil plants, dye plants, fodder plants come from such systems. Forage plants, 

both cultivated and wild, are a major group of plants necessary for the development of livestock. 

Although it is impossible to give a specific number about the number of species of fodder plants in 

Azerbaijan, there is no doubt that their number of species is expressed in hundreds. Thus, the 

number of seeds of annual cereal grasses in the CIS includes up to 1000 species [21]. 

It should be noted that almost all fodder plants belong to grasses according to their life forms, 

and they are either annual, biennial, or perennial [25]. In general, forage plants are divided into 4 

groups, including cereal grasses, leguminous grasses, sedges and miscellaneous grasses [22]. 

Agrosystis alba L. (Field wheat), Beta vulgaris L. (Sugar beet), Dactylis glomerata L. 

(Shepherd's broom), Festuca pratensis Huds, Helianthus annuus L. (Sunflower), Hordeum vulgare 

L. (Barley), Lathyrus sativus L. (Larch), Medicago sativa L. (Clover), Melilotus officinalis Desr. 

(Grass pea), Sorghum sudanense Pers (Sudan grass), Triticum aestivum L. (soft wheat), T. durum 

Desf (Durum wheat), Vicia sativa L. (Forage pea or spring sorghum), V. villosa Roth (Autumn 

sedge), Zea mays L. (Maize), etc. such plants can be attributed [21-23]. 

Most of these plants are cultivated in almost all regions of Azerbaijan, but their cultivated 

areas, productivity, and feed value are different. For example, in 2022, the cultivated area of grains 

and legumes will be 985,687 ha, the cultivated area of fodder crops will be 372,745 ha, and the 

cultivated area of spring and winter wheat will be 547,185 ha. In 2022, the yield of wheat from 

fodder crops was 31.9 s/ha, the yield of grain corn was 58.6 s/ha, and the yield of legumes was 15.8 

s/ha [24, 25]. 

In general, I should mention that crops such as alfalfa, corn, hard and soft wheat, as well as 

barley are currently planted all over the country, and most of the feed used in the country is supplied 

by these crops. For this reason, their resources as a resource are more compared to other plants. For 

example, in 2022, the yield of sunflower for grain was 23 quintals, and the cultivated area was 

11,539 ha, which means 26,539.7 tons of crops per year. For corn and wheat, the amount of the 

product produced during that year is 178829.6 t and 1745520 t, respectively 

(https://kurl.ru/TmyaM) [26, 27]. 

It should be noted that a number of fodder plants grow wild and are not yet cultivated in a 

cultural way. For example, Agrostis alba L. (Field grass), Cynodon dactylon (L.) Pers. 

(Fingergrass), Malva neglecta Wailler (Weed aspen), Phleum pratense L. (Meadow cattail), 

Trifolium pratense L. (Meadow clover) and etc. plants like this can be an example [25-27]. It is also 

impossible to give a concrete figure about the resources of these plants, at least for the reason that 

such a statistical indicator is not found in any source. Just their widespread can be taken as a 

synonym for having a lot of resources. In this regard, among the wild plants, A. alba, Artemisia 

vulgaris L. (Common Wormwood), C. dactylon, M. neglecta, T. pratense, etc. are the most 

important plants. So, they can be found in almost all areas of the region. Both cultivated and wild 

forage plants are not only important as fodder, but also actively participate in a number of processes 

typical of plants in general. For example, leguminous fodder plants take an active part in making the 

inert form of nitrogen in the soil usable, that is, in fixing atmospheric air. In addition, fodder plants 
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improve the physico-chemical properties of cultivated soils, prevent processes such as erosion and 

salinization, and their use for various purposes (greening, beekeeping, enrichment of pastures, etc.) 

allows for effective results [22]. 

Finally, it would be appropriate to touch on one issue that due to the artificial systematization 

of plants, the same plant falls into different systems. As it is known, some of the species mentioned 

above as fodder plants also carry other qualities. For example, corn, sunflower, wormwood, three-

leaf clover, etc. plants are also medicinal plants [22] and are used in folk medicine as diuretics, pain 

relievers, etc. It is widely used as a tool with properties [21, 22]. At the same time, due to these 

properties, these plants have become the subject of various aspects (botanical, pharmacological, 

mycological, etc.) studies, and this situation is still ongoing. 
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ONTOGENESIS AND BIOECOLOGICAL FEATURES  

OF THE SPECIES Rosmarinus prostratus IN APSHERON CONDITIONS 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥ ʦʥʪʦʛʝʥʝʟ ʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʠʜʘ Rosmarinus prostratus, 

ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʨʦʜʫ Rosmarinus L. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʀʥʩʪʠʪʫʪʘ ʜʝʥʜʨʦʣʦʛʠʠ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʢʫʣʴʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʠʜ Rosmarinus 

prostratus, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʦʜʫ Rosmarinus L. ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʚ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʕʪʦʪ ʚʠʜ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʨʘʩʪʝʥʠʷ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʧʘʨʢʦʚ ʠ ʩʘʜʦʚ, ʘ ʪʘʢʞʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʜʣʷ 

ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚ. 

 

 

Abstract. The ontogenesis and bioecological composition of the species Rosmarinus 

prostratus, belonging to the genus Rosmarinus L., were studied. The study was conducted on 

the territory of the Absheron Peninsula on the experimental site of the Institute of Dendrology 

Ministry of Science and Education of the Republic of Azerbaijan in cultural conditions. The species 

Rosmarinus prostratus, belonging to the genus Rosmarinus L., has normal periods of development 

in the natural conditions of the Absheron Peninsula. This species can be used as an ornamental plant 

for landscaping parks and gardens, as well as a medicinal plant for mass production, industrially 

various drugs. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Rosmarinus L., Rosmarinus prostratus, ɸʧʰʝʨʦʥ, ʦʥʪʦʛʝʥʝʟ, ʵʬʠʨʥʦʝ 

ʤʘʩʣʦ. 
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ɼʣʷ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʥʫʞʥʳ ʧʣʦʜʦʨʦʜʥʘʷ ʧʦʯʚʘ, ʥʦʨʤʘʣʴʥʳʡ ʚʦʜʥʳʡ ʨʝʞʠʤ, 

ʦʧʪʠʤʘʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ ʠ ʪʝʧʣʦ. ʂʣʠʤʘʪ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʙʳʣ ʠʟʫʯʝʥ 

ʥʝʢʦʪʦʨʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ʅʘ ʵʪʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʣʝʪʦ ʙʳʚʘʝʪ ʩʫʭʠʤ (ʟʘʩʫʰʣʠʚʳʤ) ʠ 

ʦʯʝʥʴ ʞʘʨʢʠʤ, ʦʩʝʥʴ ʙʳʚʘʝʪ ʧʨʦʭʣʘʜʥʦʡ ʠ ʫʤʝʨʝʥʥʦʡ, ʘ ʟʠʤʘ ʙʳʚʘʝʪ ʢʦʨʦʪʢʦʡ ʠ ʫʤʝʨʝʥʥʦʡ. 

ʊʝʨʨʠʪʦʨʠʷ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʩʫʭʦʛʦ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ.  

ʆʢʨʫʞʝʥʠʝ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʚʦʜʦʡ ʧʦʣʫʦʩʪʨʦʚʘ ʫʤʝʥʴʰʘʝʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʝʛʦ 

ʢʣʠʤʘʪʘ. ʇʦʣʫʦʩʪʨʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʘʧʘʜʝ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ 

ʧʦʣʫʦʩʪʨʦʚʘ ʩʤʳʢʘʝʪʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʴʶ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩʦʩʪʘʚʣʷʝʪ +14Áʉ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʣʝʪʘ 

ʩʦʩʪʘʚʣʷʝʪ +25,5ÁC, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ +38-39ÁC. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʨʘʡʦʥʘʤʠ ʩʪʨʘʥʳ ʟʠʤʘ ʟʜʝʩʴ ʙʳʚʘʝʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ [1].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʧʦʣʫʦʩʪʨʦʚʘ ʤʘʣʘʷ, ʟʜʝʩʴ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʚʦʣʴʥʦ 

ʠʟʤʝʥʯʠʚʘʷ. ʈʝʣʴʝʬʥʳʝ ʫʩʣʦʚʠʷ ʧʦʣʫʦʩʪʨʦʚʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ. ʂʨʦʤʝ ʨʝʣʴʝʬʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʣʫʦʩʪʨʦʚʘ ʚʣʠʷʝʪ ʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʣʫʦʩʪʨʦʚʘ ʜʦ ʤʦʨʷ. ʈʘʩʪʫʱʠʝ ʨʘʩʪʝʥʠʷ ʥʘ ʵʪʦʤ ʧʦʣʫʦʩʪʨʦʚʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ, ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʪʝʧʣʫ, ʥʦ ʥʝ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʧʦʯʚʝʥʥʦʤʫ 

ʧʣʦʜʦʨʦʜʠʶ.  

ɺ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠʟʫʯʝʥʠʝ Rosmarinus prostratus (ʩʪʝʣʶʱʠʡʩʷ 

ʨʦʟʤʘʨʠʥ) ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʦʛʦ 

ʢʫʩʪʘʨʥʠʢʘ, ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʷʥʮʝʚ ʠ ʠʭ ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʷ ʩʝʷʥʮʝʚ ʠ ʠʭ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ. 

ɻʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʢʫʩʪʘʨʥʠʢʘ ʙʳʣ ʠʟʫʯʝʥ ʧʦ ʤʝʪʦʜʫ ɸ. ɸ. ʄʦʣʯʘʥʦʚʘ ʠ ɺ. ɺ. ʉʤʠʨʥʦʚʘ. 

ʄʦʨʬʦʣʦʛʠʷ ʩʝʷʥʮʝʚ ʙʳʣʘ ʠʟʫʯʝʥʘ ʨʫʩʩʢʠʤ ʫʯʝʥʳʤ ʃ. ʊ. ɺʘʩʠʣʴʯʝʥʢʦʤ.  

ɺʝʯʥʦʟʝʣʝʥʳʡ ʧʦʣʫʢʫʩʪʘʨʥʠʢ ʠ ʢʫʩʪʘʨʥʠʢ ʨʦʟʤʘʨʠʥ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

ʛʫʙʦʮʚʝʪʥʳʭ Lamiaceae (Labiatae) ʧʦ ʬʦʨʤʝ ʠ ʧʦ ʨʘʟʤʝʨʫ, ʘ ʪʘʢʞʝ ʧʦ ʮʚʝʪʫ ʮʚʝʪʢʦʚ ʠ ʧʦ 

ʬʦʨʤʝ ʣʠʩʪʦʚ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʠʤʝʝʪ 20 ʚʠʜʦʚ. ʕʪʦ ʨʘʩʪʝʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʚʠʜʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʥʘ ʶʛʝ ɽʚʨʦʧʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʛʦʩʣʘʚʠʠ, ɻʨʝʮʠʠ, ʀʪʘʣʠʠ, 

ʇʦʨʪʫʛʘʣʠʠ, ʀʩʧʘʥʠʠ, ʌʨʘʥʮʠʠ (ʥʘ ʶʛʝ ʩʪʨʘʥʳ), ʥʘ ʩʝʚʝʨʝ ɸʬʨʠʢʠ (ɸʣʞʠʨ, ʃʠʚʠʷ, ʄʘʨʦʢʢʦ, 

ʊʫʥʠʩ), ʘ ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʮʠʠ ʠ ʂʠʧʨʘ. ʕʪʦ ʨʘʩʪʝʥʠʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚ 

ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʥʘ ʟʘʩʫʰʣʠʚʳʭ ʩʢʣʦʥʘʭ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʢʫʩʪʘʨʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʝʪʨ. 

ɼʠʘʤʝʪʨ ʢʨʦʥʳ ʵʪʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʤʝʪʨʘ. Rosmarinus 

prostratus (ʩʪʝʣʶʱʠʡʩʷ ʨʦʟʤʘʨʠʥ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʯʥʦʟʝʣʝʥʳʡ ʢʫʩʪʘʨʥʠʢ ʠ ʝʛʦ ʚʳʩʦʪʘ 

ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʝʪʨʘ. ʅʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʘ ʵʪʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʧʦʢʨʳʪʘ ʢʦʨʦʪʢʠʤʠ 

ʚʦʣʦʩʢʘʤʠ, ʮʚʝʪʢʠ ʵʪʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʙʳʚʘʶʪ ʛʦʣʫʙʦʚʘʪʦ-ʬʠʦʣʝʪʦʚʳʤʠ. ʈʘʩʮʚʝʪʘʝʪ ʚ ʘʧʨʝʣʝ ʠ 

ʚ ʤʘʝ. ʇʣʦʜʳ ʩʦʟʨʝʚʘʶʪ ʚ ʩʝʥʪʷʙʨʝ. ʇʣʦʜʳ ʵʪʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʰʘʨʦʚʠʜʥʳʝ ʦʨʝʰʢʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʧʣʦʜʦʚ ʙʳʚʘʝʪ ʛʣʘʜʢʦʡ. ʆʥʠ ʠʤʝʶʪ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ. ɺ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʮʚʝʪʘʥʠʝ ʵʪʦʛʦ ʢʫʩʪʘʨʥʠʢʘ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ 

ʚʧʣʦʪʴ ʜʦ ʥʦʷʙʨʷ.  

ʀʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʨʝʜʠʪʝʣʝʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʩʪʝʣʶʱʝʛʦʩʷ ʨʦʟʤʘʨʠʥʘ (Rosmarinus prostratus) ʚ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ 

ʨʘʙʦʪʘʤʠ ʚʝʜʫʪʩʷ ʠ ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʛʦ ʚʠʜʘ, ʠʟʫʯʘʶʪʩʷ ʝʛʦ ʧʦʣʝʟʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʦʪ ʵʪʦʛʦ 
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ʢʫʩʪʘʨʥʠʢʘ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʤʝʥʘ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʝʤʝʥʘ, 

ʧʨʠʚʦʟʠʤʳʝ ʠʟ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʯʝʨʝʥʢʦʚ. ʀʟʫʯʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʠ ʚʠʜʦʚ ʨʦʟʤʘʨʠʥʘ ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʪʠʚ ʚʨʝʜʥʳʭ ʚʣʠʷʥʠʡ ʧʨʠʨʦʜʳ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʎʚʝʪ ʩʝʤʷʥ ʚʠʜʘ Rosmarinus prostratus ʪʝʤʥʦ ʢʦʨʠʯʥʝʚʳʡ. ɼʣʠʥʘ ʩʝʤʷʥ ʵʪʦʛʦ ʚʠʜʘ 

ʩʦʩʪʘʚʣʷʝʪ 1,7ï2 ʤʤ, ʘ ʰʠʨʠʥʘ 0,8ï1 ʤʤ. ɺʝʩ 1000 ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ 1,5 ʛ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʳʝ ʚʩʭʦʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʪʝʯʝʥʠʝ 24ï25 ʜʥʝʡ, ʘ ʚ ʦʪʢʨʳʪʳʭ ʫʩʣʦʚʠʷʭ ʚ 

ʪʝʯʝʥʠʠ 30-32 ʜʥʝʡ. ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ 75,0%, ʘ ʚ 

ʦʪʢʨʳʪʳʭ ʫʩʣʦʚʠʷʭ 62,9%. ɺʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʧʦʩʣʝ ʧʨʦʩʪʦʷ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʥʠʞʘʝʪʩʷ ʜʦ 

50ï60%.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʚʟʷʪ ʚʠʜ Rosmarinus prostratus 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʡ ʥʘ ɸʧʰʝʨʦʥʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ. ʉʝʤʝʥʘ ʠʟʫʯʘʝʤʦʛʦ ʚʠʜʘ ʙʳʣʠ 

ʟʘʛʦʪʦʚʣʝʥʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʫʥʢʪʦʚ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʉʝʤʝʥʘ ʙʳʣʠ ʟʘʩʝʷʥʳ ʚ 

ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʄʅʆ ʀʥʩʪʠʪʫʪʘ ʜʝʥʜʨʦʣʦʛʠʠ. ʅʘ ʨʘʚʥʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ ʢʣʠʤʘʪ ʙʳʚʘʝʪ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʤ. ɺ ʮʝʣʦʤ ʢʣʠʤʘʪ ʧʦʣʫʦʩʪʨʦʚʘ ʩʫʭʦʡ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʡ ʧʦʣʫʧʫʩʪʳʥʥʳʡ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ +13,6ï14,9Á 

ʧʦ ʎʝʣʴʩʠʶ, ʘ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʦʩʘʜʢʠ ʩʦʩʪʘʚʣʷʶʪ 203,3 ʤʤ. ʅʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʄʆʅ 

ʀʥʩʪʠʪʫʪʘ ʜʝʥʜʨʦʣʦʛʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʩʝʨʦ-

ʙʫʨʳʝ ʧʦʯʚʳ [2]. 

ʆʥʪʦʛʝʥʝʟ Rosmarinus prostratus ʠʟʫʯʘʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʃ. ʌ. ɾʫʢʦʚʦʡ [3]. ʀʟʤʝʨʝʥʠ ̫

ʧʨʦʚʝʜʝʥʳ ʯʝʨʝʟ ʢʘʞʜʳʝ 8ï10 ʜʥʝʡ.  

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʧʨʦʚʝʜʝʥʳ ʚ ʀʥʩʪʠʪʫʪʝ ɼʝʥʜʨʦʣʦʛʠʠ ʧʦ ʤʝʪʦʜʘʤ ɻ. ʇ. 

ɹʝʣʝʭʦʚʘ, ɸ .ɸ. ʋʙʠʥʩʢʦʡ [4] ʠ ɺ. ɸ .ʈʘʟʫʤʦʚʘ [5].  

ɺ ʦʢʪʷʙʨʝ ʠ ʚ ʤʘʨʪʝ ʩʦʙʨʘʥʥʳʝ ʩʚʝʞʠʝ ʩʝʤʝʥʘ ʩʝʶʪ ʚʦ ʚʣʘʞʥʫʶ ʠ ʧʣʦʜʦʨʦʜʥʫʶ ʧʦʯʚʫ 

ʚ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʀʥʩʪʠʪʫʪʘ ɼʝʥʜʨʦʣʦʛʠʠ. ɼʣʷ ʩʚʝʞʠʭ ʩʝʤʷʥ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʩʣʝʜʫʶʱʫʶ 

ʩʤʝʩʴ: 1 ʯʘʩʪʴ ʩʘʜʦʚʘʷ ʧʦʯʚʘ, 1 ʯʘʩʪʴ ʪʦʨʬ, 1 ʯʘʩʪʴ ʥʘʚʦʟ, 1 ʯʘʩʪʴ ʧʝʩʦʢ ʠ 1 ʯʘʩʪʴ ʧʝʨʝʛʥʦʡ 

ʣʠʩʪʘ. ʉʝʤʝʥʘ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʥʘ ʛʣʫʙʠʥʫ 1,5ï2 ʩʤ ʠ ʧʦʢʨʳʪʳ ʧʦʯʚʦʡ (ʈʠʩʫʥʦʢ 1). 

 

  
 

ʈʠʩʫʥʦʢ 1. ʉʝʤʝʥʘ ʚʠʜʘ Rozmarinus prostratus Hillôs Hardy 

 

ʇʝʨʚʳʡ ʛʦʜ ʫʭʦʜʘ ʟʘ ʩʝʷʥʮʘʤʠ: ʝʩʣʠ ʧʦʛʦʜʘ ʧʨʦʭʦʜʠʪ ʟʘʩʫʰʣʠʚʦʡ, ʪʦʛʜʘ ʯʝʨʝʟ ʦʜʠʥ ʨʘʟ 

ʢʘʞʜʳʝ 3-4 ʜʥʷ ʦʨʦʰʘʶʪ ʫʯʘʩʪʢʠ. ʇʨʠ ʟʘʩʫʰʣʠʚʦʡ ʧʦʛʦʜʝ ʚʟʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ ʦʨʦʰʘʶʪ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 8-10 ʜʥʝʡ. ʇʨʠʤʝʨʥʦ 6ï8 ʨʘʟ ʧʦʯʚʫ ʯʠʩʪʷʪ ʦʪ ʩʦʨʥʷʢʦʚ ʠ ʨʘʟʨʳʭʣʷʶʪ. ʇʦʩʣʝʜʫʶʱʠʝ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 78 

 

ʛʦʜʳ ʯʠʩʪʢʫ ʦʪ ʩʦʨʥʷʢʦʚ ʠ ʨʘʟʨʳʭʣʝʥʠʝ ʧʦʯʚʳ ʧʦʥʠʞʘʶʪ ʜʦ 3-4 ʨʘʟ. ʇʝʨʚʳʝ ʚʩʭʦʜʳ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ɺʩʭʦʜʳ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʨʘʩʩʝʷʥʳ ʦʩʝʥʴʶ ʥʘ 10-15  

ʜʥʝʡ ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʚʩʭʦʜʳ ʩʝʤʷʥ, ʢʦʪʦʨʳʝ ʨʘʩʩʝʷʥʳ ʚʝʩʥʦʡ. ʉʪʝʧʝʥʴ ʚʩʭʦʞʝʩʪʠ 

ʩʝʤʷʥ ʚʠʜʘ Rosmarinus prostratus ʩʦʩʪʘʚʣʷʝʪ 43-65%. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʪ ʩʚʝʞʠʭ ʩʝʤʷʥ ʚʩʭʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʦʪ ʩʪʘʨʳʭ ʩʝʤʷʥ. 

ʇʨʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ. ʉʝʤʝʥʘ ʜʘʶʪ ʥʘʜʟʝʤʥʳʝ ʚʩʭʦʜʳ. ʉ ʨʘʟʚʠʪʠʝʤ ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʙʝʣʦʮʚʝʪʥʳʭ ʢʦʨʝʰʢʦʚ ʛʠʧʦʢʦʪʠʣʠ ʫʜʣʠʥʷʝʪʩʷ ʠ ʧʦʜʥʠʤʘʶʪ ʩʝʤʷʜʦʣʶ ʥʘ ʧʦʯʚʫ. ʆʪ ʩʝʤʷʥ, 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʙʨʘʟʫʶʪʩʷ ʜʚʝ ʩʫʧʨʦʪʠʚʥʳʝ ʩʝʤʷʜʦʣʠ. ɺʩʭʦʜʳ 

ʩʦʩʪʦʷʪ ʠʟ ʩʝʤʷʜʦʣʠ ʠ ʠʟ ʧʨʠʣʠʩʪʥʠʢʘ. ʉʝʤʷʜʦʣʷ ʠʤʝʝʪ ʵʣʣʠʧʩʦʚʠʜʥʫʶ ʬʦʨʤʫ, ʝʝ ʦʢʨʘʠʥʳ 

ʮʝʣʳʝ ʠ ʢʦʥʯʠʢ ʦʩʪʨʳʡ, ʩ ʦʙʦʠʭ ʩʪʦʨʦʥ ʨʝʜʢʦ ʚʦʣʦʩʠʩʪʳʝ, ʚʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʣʝʥʘʷ, ʘ 

ʥʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʚʝʪʣʦ-ʟʝʣʸʥʘʷ. ʆʞʠʚʣʝʥʠʝ ʩʝʪʯʘʪʦʝ. ʅʦʞʢʠ ʢʦʨʦʪʢʠʝ ʩʣʘʙʦ 

ʚʦʣʦʩʠʩʪʳʝ. ɼʣʠʥʳ ʥʦʞʝʢ ʩʦʩʪʘʚʣʷʶʪ 0,4-0,5 ʩʤ, ʘ ʰʠʨʠʥʘ 0,1-0,2 ʩʤ. ɼʣʠʥʘ ʩʣʘʙʦ 

ʚʦʣʦʩʠʩʪʦʡ ʩʚʝʪʣʦ-ʟʝʣʸʥʦʡ ʛʠʧʦʢʦʪʠʣʠ ʩʦʩʪʘʚʣʷʝʪ 1,6ï1,9 ʩʤ, ʘ ʜʣʠʥʘ ʵʧʠʢʦʪʠʣʠ ʩʦʩʪʘʚʣʷʝʪ 

1,-1,7 ʩʤ. ʉʝʤʷʜʦʣʷ ʞʠʚʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 38ï42 ʜʥʝʡ (ʈʠʩʫʥʦʢ 2). ʂʦʨʝʰʦʢ ʚʩʭʦʜʘ ʪʦʥʢʠʡ, 

ʥʘʜ ʢʦʨʝʰʢʦʤ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʞʥʳʝ ʙʦʢʦʚʳʝ ʢʦʨʝʰʢʠ. ɼʣʠʥʳ ʵʪʠʭ ʩʝʨʦ-ʙʝʣʳʭ ʢʦʨʝʰʢʦʚ 

ʩʦʩʪʘʚʣʷʶʪ 1,0ï1,4 ʩʤ. ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʠʩʪʠʥʥʳʭ (ʥʘʩʪʦʷʱʠʭ) ʣʠʩʪʦʚ ʜʣʠʥʘ ʢʦʨʥʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 2,5ï4,0 ʩʤ.  

 

  
 

ʈʠʩʫʥʦʢ 2. ʇʝʨʚʳʝ ʚʩʭʦʜʳ ʚʠʜʘ Rosmarinus prostratus  

 

ʉʧʫʩʪʷ 28ï30 ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʜʦʣʠ ʚʠʜʥʘ ʧʝʨʚʘʷ ʧʘʨʘ ʠʩʪʠʥʥʳʭ 

(ʥʘʩʪʦʷʱʠʭ) ʣʠʩʪʦʚ. ʕʪʠ ʣʠʩʪʳ ʥʘʧʦʤʠʥʘʶʪ ʭʚʦʠ, ʦʥʠ ʣʠʥʝʡʥʳʝ, ʢʦʞʠʩʪʳʝ, ʩʠʜʷʯʠʝ ʠ 

ʥʘʭʦʜʷʪʩʷ ʩʫʧʨʦʪʠʚʥʦ, ʢʦʥʯʠʢʠ ʪʫʧʳʝ. ʀʭ ʜʣʠʥʳ ʩʦʩʪʘʚʣʷʶʪ 1,3-1,4 ʩʤ, ʘ ʰʠʨʠʥʳ 0,2-0,3 ʩʤ. 

ʂʨʘʷ ʣʠʩʪʦʚ ʟʘʚʝʨʥʫʪʳ ʚʦ ʚʥʫʪʨʴ. ʅʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʘ ʥʝʤʥʦʛʦ ʚʳʧʫʢʣʘʷ ʠ ʩʚʝʪʣʦ-

ʟʝʣʸʥʘʷ, ʘ ʚʝʨʭʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʤʥʦ-ʟʝʣʝʥʘʷ ʠ ʙʣʝʩʪʷʱʘʷ. ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʪʦʥʢʠʡ ʢʦʨʝʥʴ 

ʧʦʩʪʝʧʝʥʥʦ ʬʦʨʤʠʨʫʝʪʩʷ. ɼʣʠʥʘ ʪʦʥʢʦʛʦ ʢʦʨʥʷ ʩʦʩʪʘʚʣʷʝʪ 7-9 ʩʤ, ʘ ʝʛʦ ʜʠʘʤʝʪʨ ʩʦʩʪʘʚʣʷʝʪ 

0,4-0,5 ʩʤ. ɺ ʵʪʦ ʚʨʝʤʷ ʦʙʨʘʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ.  

ʕʪʘʧ ʶʚʝʥʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʵʪʦʤ ʵʪʘʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʷʜʘʥʠʝ ʩʝʤʷʜʦʣʠ. 

ʇʦʩʪʝʧʝʥʥʦ ʦʙʨʘʟʫʶʪʩʷ 2ï3 ʧʘʨʳ ʠʩʪʠʥʥʳʭ (ʥʘʩʪʦʷʱʠʭ) ʣʠʩʪʦʚ. ɿʘʤʝʯʘʝʪʩʷ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʦʩʥʦʚʥʦʛʦ ʢʦʨʥʷ. ɼʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʢʦʨʥʷ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ ʦʪʤʝʪʢʘʤʠ 10,5-13,0  ʩʤ, ʙʦʢʦʚʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʢʦʨʥʷ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ ʦʪʤʝʪʢʘʤʠ 5,0-7,5 ʩʤ. ʅʘ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ. 

ʀʤʤʘʪʫʨʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʵʪʘʧ (m). ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʩʪʠʥʥʳʭ (ʥʘʩʪʦʷʱʠʭ) ʣʠʩʪʦʚ ʠ ʨʘʩʪʝʪ ʦʩʥʦʚʥʦʡ ʧʦʙʝʛ. ɼʣʠʥʘ ʦʩʥʦʚʥʳʭ 

ʧʦʙʝʛʦʚ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ ʦʪʤʝʪʢʘʤʠ 6,5Ñ0,5 ʩʤ, ʘ ʰʠʨʠʥʘ 3,0Ñ0,4 ʩʤ. ɺ ʢʦʥʮʝ ʧʝʨʚʦʛʦ 
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ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʛʦʜʘ ʜʣʠʥʘ ʦʩʥʦʚʥʦʛʦ ʢʦʨʥʷ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ ʦʪʤʝʪʢʘʤʠ 14,5Ñ0,6 ʩʤ. ɺ 

ʢʦʥʮʝ ʵʪʦʛʦ ʵʪʘʧʘ ʚʳʩʦʪʘ ʚʩʭʦʜʦʚ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ ʦʪʤʝʪʢʘʤʠ 9ï11 ʩʤ. ʀʤʤʘʪʫʨʥʳʡ 

ʚʦʟʨʘʩʪʥʦʡ ʵʪʘʧ ʧʨʦʜʦʣʞʘʝʪʩʷ 30ï37 ʜʥʝʡ.  

ɺʠʨʛʠʥʠʣʴʥʳʡ ʵʪʘʧ (v). ʕʪʦʪ ʵʪʘʧ ʦʭʚʘʪʳʚʘʝʪ ʜʚʘ ʛʦʜʘ. ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʦʩʪ ʦʩʥʦʚʥʳʭ ʠ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ. ɺ ʢʦʥʮʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 15-17 

ʩʤ. ʆʩʥʦʚʥʦʡ ʢʦʨʝʥʴ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʜʦʭʦʜʠʪ ʜʦ ʛʣʫʙʠʥʳ 18,0Ñ0,5 ʩʤ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʙʦʢʦʚʳʭ ʢʦʨʥʝʡ 2 ʠ 3 ʧʦʨʷʜʢʘ. ʅʘʜ ʦʩʥʦʚʥʳʤ ʩʪʝʙʣʝʤ ʥʘʙʣʶʜʘʶʪʩʷ 

ʙʦʢʦʚʳʝ ʧʦʙʝʛʠ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ.  

 

  
 

ʈʠʩʫʥʦʢ 3. ʈʦʩʪ ʦʩʥʦʚʥʦʛʦ ʧʦʙʝʛʘ ʚʠʜʘ Rosmarinus prostratus 

 

ɻʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ (g). ʂʘʢ ʚ ʜʨʫʛʠʭ ʚʠʜʘʭ ʪʘʢ ʠ ʚ ʚʠʜʝ Rosmarinus prostratus 

ʨʘʩʪʝʥʠʝ ʠʩʩʣʝʜʫʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʛʦʜʫ ʞʠʟʥʠ. ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʨʘʩʪʝʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ. ʂʦʣʠʯʝʩʪʚʦ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ ʩʦʩʪʘʚʣʷʝʪ 3ï5, ʘ ʜʣʠʥʘ 17ï25 ʩʤ. 

ɺʳʩʦʪʘ ʢʫʩʪʘʨʥʠʢʘ ʢʦʣʝʙʣʝʪʩʷ ʤʝʞʜʫ ʦʪʤʝʪʢʘʤʠ 42-46 ʩʤ.  

ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ ʨʘʩʪʝʥʠʝ ʚʭʦʜʠʪ ʚ ʵʪʘʧ ʮʚʝʪʝʥʠʷ. ɻʨʫʧʧʘ ʮʚʝʪʦʚ ʩʧʝʨʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʥʦʤ ʩʪʝʙʣʝ, ʘ ʧʦʪʦʤ ʚ ʢʦʥʮʝ ʙʦʢʦʚʳʭ ʚʝʪʚʝʡ. ɻʨʫʧʧʘ ʮʚʝʪʦʚ ʠʤʝʝʪ ʣʦʞʥʦ ʢʠʩʪʝʚʫʶ 

ʬʦʨʤʫ ʠ ʥʘʜ ʥʠʤʠ ʥʘʭʦʜʠʪʩʷ 3ï5 ʩʠʜʷʯʠʭ ʮʚʝʪʢʦʚ. 60ï67% ʨʘʩʪʝʥʠʡ ʚʭʦʜʷʪ ʚ ʵʪʘʧ ʮʚʝʪʝʥʠʷ. 

ʀʟ-ʟʘ ʪʦʛʦ ʯʪʦ ʮʚʝʪʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢ ʞʝ ʠ ʩʦʟʨʝʚʘʥʠʝ ʩʝʤʷʥ (ʩ ʬʝʚʨʘʣʷ 

ʜʦ ʤʘʷ) ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʇʦʩʣʝ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʤʝʯʘʶʪʩʷ 

ʩʫʙʩʝʥʠʣʴʥʳʡ ʠ ʩʝʥʠʣʴʥʳʡ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ. ʉ ʚʦʟʨʘʩʪʦʤ ʥʠʞʥʠʝ ʣʠʩʪʳ ʢʫʩʪʘʨʥʠʢʘ 

ʟʘʩʳʭʘʶʪ ʠ ʦʧʘʜʘʶʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ. ʀʪʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʚʠʜʘ 

Rosmarinus prostratus ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʈʘʟʤʝʨʳ: ʛʠʧʦʢʦʪʠʣʴ ð 

1,6-1,9 ʩʤ, ʵʧʠʢʦʪʠʣʴ ð 1,5-1,7 ʩʤ, ʜʣʠʥʘ ʩʝʤʷʜʦʣʠ ʚ ʩʨʝʜʥʝʤ ð 5,0 ʩʤ (ʦʪ 4,0 ʜʦ 6,0 ʩʤ). 

ʇʦ ʚʨʝʤʝʥʠ ʠ ʜʘʪʘʤ: ʚʳʭʦʜ ʩʝʤʷʜʦʣʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ð 20.IVÑ2 ʜʥʷ, ʦʧʘʜʝʥʠʝ 

ð 28.VÑ4, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ð 40Ñ2 ʜʥʝʡ. 

ʇʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʣʘʞʥʦʩʪʠ ʚʩʭʦʜʳ ʨʘʩʪʫʪ ʭʦʨʦʰʦ. ʇʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʪʠʥʥʳʭ (ʥʘʩʪʦʷʱʠʭ) ʣʠʩʪʦʚ ʩʝʤʷʜʦʣʠ ʦʧʘʜʘʶʪ. ʉʝʤʷʜʦʣʠ, ʢʦʪʦʨʳʝ 

ʦʩʪʘʶʪʩʷ ʥʘ ʚʩʭʦʜʘʭ, ʠʛʨʘʷ ʨʦʣʴ ʘʩʩʠʤʠʣʠʨʫʶʱʝʛʦ ʦʨʛʘʥʘ, ʟʘʱʠʱʘʶʪ ʚʩʭʦʜʳ ʦʪ ʚʨʝʜʥʳʭ 

ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩʝʤʷʜʦʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ 

ʚʩʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʚʠʜʘ. ʉʝʤʷʜʦʣʠ ʧʨʠ ʚʩʭʦʜʝ 

Rosmarinus prostratus ʦʩʪʘʶʪʩʷ 40Ñ2 ʜʥʝʡ.  

ʇʨʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ. ɺʩʭʦʜ (ʧ), ʖʚʝʥʠʣʴʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʵʪʘʧ (ʶ), ʠʤʤʘʪʫʨʥʳʡ 

ʚʦʟʨʘʩʪʥʦʡ ʵʪʘʧ (m), ɺʠʨʛʠʥʠʣʴʥʳʡ ʵʪʘʧ (v) ʤʦʣʦʜʦʡ (ʤ 1), ʩʨʝʜʥʠʡ (ʤ 2), ʩʪʘʨʳʡ (ʤ 3). 

ɻʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ (ʛ). ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʩʫʙʩʝʥʠʣʴʥʳʡ ʠ ʩʝʥʠʣʴʥʳʡ ʚʦʟʨʘʩʪʥʳʝ 
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ʧʝʨʠʦʜʳ ʚʠʜʘ. ɺ ʩʦʩʪʘʚʝ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ Rosmarinus prostratus ʠ Rosmarinus 

officinalis L. ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ʕʪʠ ʚʠʜʳ ʠʤʝʶʪ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʘʪʝʥʪ-ʠʟʦʙʨʝʪʝʥʠʝ Rosmarinus 

officinalis L. ɺʠʜ Rosmarinus officinalis L. ʨʘʟʚʦʜʷʪ ʩʝʤʝʥʘʤʠ ʠ ʯʝʨʝʥʢʘʤʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʟ 

ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʦʚ ʵʪʦʛʦ ʚʠʜʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʘ ʪʘʢʞʝ ʚʝʜʫʪ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʚ ʜʝʢʦʨʘʪʠʚʥʳʭ ʮʝʣʷʭ. ʇʦʵʪʦʤʫ ʵʪʦʪ ʚʠʜ ʩʯʠʪʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʠ ʝʛʦ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʧʘʨʢʦʚ ʠ ʩʘʜʦʚ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Qaziyev A, Hasanova M., Mircalalli I., Alakbarov R., Babayev M., Qurbanova D.  

Photosynthesis rate comparison between age classes Eucalyptus sideroxylon A. Gunn, plants in 

Absheron Peninsula // Sciences of Europe. 2023. ̄ 122. P. 3-7. 

2. Mᴅmmᴅdov Q., Yusifov E., Xᴅlilov  M., Kᴅrimov V. Azᴅrbaycan: Ekoturizm potensialē. 

Bakē: 2012, I hissᴅ, 359 c. 

3. ɾʫʢʦʚʘ ʃ. ɸ. ʆʥʪʦʛʝʥʝʟ ʠ ʮʠʢʣʳ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʨʘʩʪʝʥʠʡ // ɾʫʨʥʘʣ ʦʙʝɦʡ 

ʙʠʦʣʦʛʠʠ. 1983. ʊ. 44. ˉ3. ʉ. 361-374. 

4. ɹʝʣʝʭʦʚ ɻ. ʇ., ʋʙʠʥʩʢʘʷ ɸ. ɸ. ʂʦʥʪʨʦʣʴ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʃ., 1963. 293 ʩ.  

5. ʈʘʟʫʤʦʚ ɺ. ɸ. ʄʘʩʩʦʚʳʡ ʘʥʘʣʠʟ ʢʦʨʤʦʚ, ʄ.: ʂʦʣʦʩ, 1982. 176 ʩ.  
 

References: 

1. Qaziyev, A, Hasanova, M., Mircalalli, I., Alakbarov, R., Babayev, M., & Qurbanova, D. 

(2023). Photosynthesis rate comparison between age classes Eucalyptus sideroxylon A. Gunn, 

plants in Absheron Peninsula. Sciences of Europe, (122), 3-7. 

2. Mamedov, G., Yusifov, E., Khalilov, M., & Kerimov, V. (2012). Azerbaidzhan: potentsial 

ekoturizma. Baku. (in Azerbaijani). 

3. Zhukova, L. A. (1983). Ontogenez i tsikly vosproizvedeniya rastenii. Zhurnal obshchei 

biologii, 44(3), 361-374. (in Russian). 

4. Belekhov, G. P., & Ubinskaya, A. A. (1963). Kontrol' kormleniya sel'skokhozyaistvennykh 

zhivotnykh. Leningrad. (in Russian). 

5. Razumov, V.A. (1982), Massovyi analiz kormov, Moscow. (in Russian). 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 30.06.2024 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

09.07.2024 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ɻʘʩʘʥʦʚʘ ʄ., ʄʘʤʝʜʦʚʘ ɺ., ʄʘʤʝʜʦʚʘ ʅ., ʄʘʤʤʘʜʣʠ ɻ. ʆʥʪʦʛʝʥʝʟ ʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʘ Rosmarinus prostratus ʚ ʫʩʣʦʚʠʷʭ ɸʧʰʝʨʦʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2024. ʊ. 10. ˉ8. ʉ. 75-80. https://doi.org/10.33619/2414-2948/105/09 

 

Cite as (APA): 

Hasanova, M., Mamedova, V., Mamedova, N. & Mammadli, G. (2024). Ontogenesis and 

Bioecological Features of the Species Rosmarinus prostratus in Apsheron Conditions. Bulletin of 

Science and Practice, 10(8), 75-80. (in Russian). https://doi.org/10.33619/2414-2948/105/09 
  



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 81 

 

ʋɼʂ 575.224 504.53.054 

AGRIS F40 

https://doi.org/10.33619/2414-2948/105/10 

 

ʇʓʃʔʎɸ ɿʃɸʂʆɺ ʂɸʂ ɺɽɼʋʑʀʁ ɸʕʈʆɸʃʃɽʈɻɽʅ 

 

 Éʂʦʙʟʘʨʴ ɺ. ʅ., ORCID: 0000-0001-9910-0148, SPIN-ʢʦʜ: 4669-6355, ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, 

ʂʠʨʛʠʟʩʢʦ-ʈʦʩʩʠʡʩʢʠʡ ʩʣʘʚʷʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, kobzarvn@yandex.ru 

Éʆʩʤʦʥʙʘʝʚʘ ʂ. ɹ., ORCID:0000-0001-9606-9392, SPIN-ʢʦʜ: 6501-0823, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, 

ʀʩʩʳʢ-ʂʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. ʊʳʥʳʩʪʘʥʦʚʘ, ʛ. ʂʘʨʘʢʦʣ, 

ʂʳʨʛʳʟʩʪʘʥ, kymbat_desperandum@rambler.ru 

 

POACEAE POLLEN AS THE LEADING AEROALLERGEN  

 

ÉKobzar V., ORCID:0000-0001-9910-0148, SPIN-code: 4669-6355, Dr. habil., 

Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan, kobzarvn@yandex.ru 

 ÉOsmonbaeva K., ORCID: 0000-0001-9606-9392, SPIN-code: 6501-0823, Ph.D., Issyk-Kul State 

University named after K. Tynystanov, Karakol, Kyrgyzstan, kymbat_desperandum@rambler.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʆʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʩ 1 ʧʦ 5 ʠʶʣʷ 2024 ʛʦʜʘ ɺʠʣʴʥʶʩʝ (ʃʠʪʚʘ) ʧʨʦʭʦʜʠʣʦ ʥʝʦʙʳʯʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, 

ʚʢʣʶʯʘʶʱʝʝ 8-ʡ ɽʚʨʦʧʝʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʘʵʨʦʙʠʦʣʦʛʠʠ (8-ʡ ESA), 12-ʡ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʢʦʥʛʨʝʩʩ ʧʦ ʘʵʨʦʙʠʦʣʦʛʠʠ (12-ʡ ICA) ʠ 5-ʶ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʘʤʙʨʦʟʠʠ (5-ʡ 

IRC). ɺʩʝʤʠʨʥʘʷ ʘʵʨʦʙʠʦʣʦʛʠʷ 2024 ð ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ ʧʦ ʤʘʩʰʪʘʙʘʤ ʩʦʙʳʪʠʝ. ʅʘ ʥʝʤ 

ʦʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʜʣʷ ʧʦʜʩʯʝʪʘ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʅʦ ʧʦʢʘ ʀʀ ʥʝ ʚʩʝ ʪʘʢʩʦʥʳ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʠʪʴ, ʧʦʵʪʦʤʫ ʪʱʘʪʝʣʴʥʳʡ ʧʦʜʩʯʝʪ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʨ ʛʨʠʙʦʚ 

ʧʦʜʚʣʘʩʪʥʘ ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʫ-ʠʩʩʣʝʜʦʚʘʪʝʣʶ. ɸʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʦʣʶʤʝʪʨʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ ʦʩʪʘʝʪʩʷ  ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʤʠʨʦʚʦʤ 

ʩʦʦʙʱʝʩʪʚʝ ʩʫʱʝʩʪʚʫʶʪ ʩʝʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʩ ʠʟʫʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ. ʏʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʦʙʠʣʴʥʦʤ 

ʪʝʣʝʬʦʥʝ ʤʦʞʥʦ ʫʟʥʘʪʴ ʧʨʦʛʥʦʟ ʧʝʨʠʦʜʦʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʠʩʢʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʙʦʣʴʥʳʝ 

ʧʦʣʣʠʥʦʟʦʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʩʥʦʚʥʳʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. ʇʦʧʫʣʷʨʥʳ ʟʘʧʨʦʩʳ  

ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʙʣʝʤʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʦʟʜʫʰʥʳʤ ʘʣʣʝʨʛʝʥʘʤ. ɺ ʂʠʨʛʠʟʠʠ ʩʠʩʪʝʤʳ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʪ, ʥʦ ʩʝʨʚʠʩ çʄʝʪʝʦʥʦʚʘè ʟʘʧʫʩʪʠʣ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʧʦ ʧʨʦʛʥʦʟʫ ʧʳʣʴʮʳ, ʥʘʭʦʜʷʱʝʝʩʷ  ʧʦʢʘ ʚ ʩʪʘʜʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ  ʥʝ 

ʦʪʨʘʞʘʶʱʝʝ ʨʝʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʤʠʨʝ ʢ 

ʩʝʤʝʡʩʪʚʫ Poaceae  ʦʪʥʦʩʠʪʩʷ ʙʦʣʝʝ ʯʝʤ 12 000  ʚʠʜʦʚ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ 771 ʨʦʜʘ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 12 ʧʦʜʩʝʤʝʡʩʪʚʘʤ.  ɺ  ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 300 ʘʥʝʤʦʬʠʣʴʥʳʭ 

ʚʠʜʦʚ ʦʜʥʦ-ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ,  ʚʳʜʝʣʷʶʱʠʭ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʧʳʣʴʮʳ ʚ ʘʪʤʦʩʬʝʨʫ ʚ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʇʳʣʴʮʘ ʟʣʘʢʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ ʛʣʦʙʘʣʴʥʳʭ 

ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ, ʷʚʣʷʷʩʴ ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʧʦʣʣʠʥʦʟʘ, ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʨʘʟʤʝʨʘʤ, 

ʦʪʥʦʩʷʩʴ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ (PM10). ʇʳʣʴʮʳ Poaceae   ʮʠʨʢʫʣʠʨʦʚʘʣʘ ʚ ʚʦʟʜʫʭʝ 

ʛ. ʂʘʨʘʢʦʣ ʚʩʝ ʩʝʟʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚʣʷʣʘ  ʦʪ 167 ʜʦ 174 ʜʥʝʡ. ɽʸ ʩʫʪʦʯʥʳʝ 

ʤʘʢʩʠʤʫʤʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʷʚʣʝʥʳ ʚ ʠʶʥʝ-ʠʶʣʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʳʣʴʮʳ ʚ ʚʦʟʜʫʭʝ ʥʦʩʠʪ 

ʫʥʠʤʦʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʦʟʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ (ʪʝʤʧʝʨʘʪʫʨʳ) ʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʝʡ ʧʳʣʴʮʳ ʟʣʘʢʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʜʝʛʨʘʜʘʮʠʠ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ 
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ʠ ʧʦʷʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʪʠʮ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ 

ð ʠʟʫʯʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʚ ʚʦʟʜʫʭʝ, ʠʭ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʚʢʣʘʜʘ ʚ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʚ ʛ. ʂʘʨʘʢʦʣ ʢʘʢ ʜʦʤʠʥʘʥʪʥʳʭ ʧʳʣʴʮʝʚʳʭ ʘʣʣʝʨʛʝʥʦʚ.  

 

Abstract. The relevance of aerobiological topics is evidenced by the fact that from July 1 to 

July 5, 2024, an unusual event was held in Vilnius (Lithuania), including the 8th European 

Symposium on Aerobiology (8th ESA), the 12th International Congress on Aerobiology (12th ICA) 

and the 5th International Ragweed Conference (5th IRC). World Aerobiology 2024 is an event of 

unprecedented scale. It discussed the use of artificial intelligence (AI) for calculating and 

interpreting aerobiological monitoring data. But so far, AI cannot identify all taxa, so careful 

counting and identification of plant pollen and fungal spores is only possible for a human 

researcher. Aerobiological monitoring using volumetric traps remains the gold standard of research. 

In the world community, there are networks of biological monitoring of air quality with the study of 

the concentration of plant pollen and fungal spores in the air. Through an application on a mobile 

phone, you can find out the forecast of periods of maximum risk, during which patients with hay 

fever are exposed to the main aeroallergens. Popular queries from Internet users relate to the 

complex problem of climate change, environmental pollution and aeroallergens. There is no 

National Aerobiological Monitoring system in Kyrgyzstan, but the Meteonova service has launched 

a pollen forecast application for mobile phones, which is still in the testing stage and does not 

reflect the real features of the aerobiological spectrum. It is known that in the world there are more 

than 12,000 species in the Poaceae family, classified into 771 genera belonging to 12 subfamilies. In 

Kyrgyzstan, 300 anemophilous species of annual perennial plants grow, releasing a huge amount of 

pollen into the atmosphere in the spring and summer. Poaceae pollen is still one of the top ten 

global aeroallergens, being the leading cause of hay fever, by predominant size, classified as 

biological pollutants (PM10). The concentration of cereal pollen was consistently observed in the air 

of Karakol during all seasons of the study and ranged from 167 to 174 days. Its daily maximum 

concentrations were detected in June-July; the distribution of pollen in the air is unimodal. The 

influence of the anthropogenic triad on fluctuations in the concentration of cereal pollen was 

established: climate change (temperature) and land use systems, as well as environmental pollution, 

which manifested itself in the degradation of pollen grains and the appearance of damaged and 

unidentified biological particles.  The purpose of this article is to study the concentration of cereal 

pollen in the air, their integrative contribution to the aerobiological spectrum in the city of Karakol 

as dominant pollen allergens. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ, Poaceae, ʧʦʣʣʠʥʦʟ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʠʟʤʝʥʝʥʠʝ 

ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ. 

 

Keywords:  plant pollen, Poaceae, hay fever, climate change, land use change, environmental 

pollution. 

  

ʆʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩ 1 ʧʦ 5 

ʠʶʣʷ 2024 ʛʦʜʘ ʚ ɺʠʣʴʥʶʩʝ (ʃʠʪʚʘ) ʧʨʦʭʦʜʠʣʦ ʥʝʦʙʳʯʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ, ʚʢʣʶʯʘʶʱʝʝ 8-ʡ 

ɽʚʨʦʧʝʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʘʵʨʦʙʠʦʣʦʛʠʠ (8 ESA), 12 ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʛʨʝʩʩ ʧʦ 

ʘʵʨʦʙʠʦʣʦʛʠʠ (12 ICA) ʠ 5 ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʘʤʙʨʦʟʠʠ (5 IRC). ɺʩʝʤʠʨʥʘʷ 

ʘʵʨʦʙʠʦʣʦʛʠʷ 2024 ð ʙʝʩʧʨʝʮʝʜʝʥʪʥʦʝ ʧʦ ʤʘʩʰʪʘʙʘʤ ʩʦʙʳʪʠʝ. ʅʘ ʥʝʤ ʦʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ 

ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʜʣʷ ʧʦʜʩʯʝʪʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʅʦ ʧʦʢʘ ʀʀ ʥʝ ʚʩʝ ʪʘʢʩʦʥʳ ʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ, 
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ʧʦʵʪʦʤʫ ʪʱʘʪʝʣʴʥʳʡ ʧʦʜʩʯʝʪ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʨ ʛʨʠʙʦʚ ʧʦʜʚʣʘʩʪʥʘ 

ʪʦʣʴʢʦ ʯʝʣʦʚʝʢʫ-ʠʩʩʣʝʜʦʚʘʪʝʣʶ. ɸʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʦʣʶʤʝʪʨʠʯʝʩʢʠʭ ʣʦʚʫʰʝʢ ʦʩʪʘʝʪʩʷ ʟʦʣʦʪʳʤ ʩʪʘʥʜʘʨʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩʫʱʝʩʪʚʫʶʪ ʩʝʪʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ 

ʩ ʠʟʫʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʴʮʳ ʨʘʩʪʝʥʠʡ ʠ ʩʧʦʨ ʛʨʠʙʦʚ ʚ ʚʦʟʜʫʭʝ. ʏʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʤʦʙʠʣʴʥʦʤ ʪʝʣʝʬʦʥʝ ʤʦʞʥʦ ʫʟʥʘʪʴ ʧʨʦʛʥʦʟ ʧʝʨʠʦʜʦʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʠʩʢʘ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʙʦʣʴʥʳʝ ʧʦʣʣʠʥʦʟʦʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʩʥʦʚʥʳʭ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ. 

ʇʦʧʫʣʷʨʥʳ ʟʘʧʨʦʩʳ  ʠʥʪʝʨʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʙʣʝʤʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʘʵʨʦʘʣʣʝʨʛʝʥʘʤ. ɺ ʂʠʨʛʠʟʠʠ ʩʠʩʪʝʤʳ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʪ, ʥʦ ʩʝʨʚʠʩ çʄʝʪʝʦʥʦʚʘè ʟʘʧʫʩʪʠʣ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʧʦ ʧʨʦʛʥʦʟʫ ʧʳʣʴʮʳ, ʥʘʭʦʜʷʱʝʝʩʷ  ʧʦʢʘ ʚ ʩʪʘʜʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ  ʥʝ 

ʦʪʨʘʞʘʶʱʝʝ ʨʝʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ. ʇʳʣʴʮʘ Poaceae 

ʚʳʩʦʢʦʘʣʣʝʨʛʝʥʥʘ ʠ ʚʥʦʩʠʪ ʟʘʤʝʪʥʳʡ ʚʢʣʘʜ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʣʣʝʨʛʠʠ ʥʘ ʧʳʣʴʮʫ ʚʦ 

ʚʩʝʤ ʤʠʨʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢ ʩʝʤʝʡʩʪʚʫ Poaceae, ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʘʢ ʟʣʘʢʠ, ʦʪʥʦʩʠʪʩʷ ʙʦʣʝʝ ʯʝʤ 

12 000  ʚʠʜʦʚ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ 771 ʨʦʜʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 12 ʧʦʜʩʝʤʝʡʩʪʚʘʤ [1].  

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʠʟʨʘʩʪʘʝʪ 300 ʘʥʝʤʦʬʠʣʴʥʳʭ ʚʠʜʦʚ ʦʜʥʦ-ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ, 

ʚʳʜʝʣʷʶʱʠʭ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʧʳʣʴʮʳ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʇʳʣʴʮʘ ʟʣʘʢʦʚ, 

ʢʘʢ ʚʝʜʫʱʘʷ ʧʨʠʯʠʥʘ ʧʦʣʣʠʥʦʟʘ, ʧʦ-ʧʨʝʞʥʝʤʫ ʚʭʦʜʠʪ ʚ ʜʝʩʷʪʢʫ ʛʣʦʙʘʣʴʥʳʭ ʘʣʣʝʨʛʝʥʦʚ ʧʦ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʨʘʟʤʝʨʘʤ, ʦʪʥʦʩʷʩʴ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ (PM10).  

ʇʳʣʴʮʫ Poaceae ʭʘʨʘʢʪʝʨʠʟʫʝʪ: ʤʘʣʳʡ ʨʘʟʤʝʨ, ʣʝʪʫʯʝʩʪʴ, ʦʜʥʦʪʠʧʥʘʷ ʧʘʣʠʤʦʨʬʦʣʦʛʠʷ, 

ʚʳʩʦʢʘʷ ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʷ. ʆʥʘ ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʶ 

ʢʣʠʤʘʪʘ, ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ɸʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʚʳʷʚʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʢʘʢ ʥʘ ʬʝʥʦʣʦʛʠʶ ʠ ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʶ ʨʘʩʪʝʥʠʡ,  ʪʘʢ ʠ  ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʧʦʣʣʠʥʦʟʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʕʪʘ ʦʙʰʠʨʥʘʷ 

ʢʦʩʤʦʧʦʣʠʪʠʯʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʧʰʝʥʠʮʘ, 

ʨʠʩ, ʢʫʢʫʨʫʟʘ, ʦʚʝʩ, ʨʦʞʴ, ʷʯʤʝʥʴ ʠ ʪ. ʜ.), ʘ ʪʘʢʞʝ ʧʘʩʪʙʠʱʥʳʝ ʠ ʩʦʨʥʳʝ ʪʨʘʚʳ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʠ ʙʠʦ- ʠ ʘʥʪʨʦʧʦʮʝʥʦʟʘʭ. ǻ ʜʠʢʦʨʘʩʪʫʱʠʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʝʤʝʡʩʪʚʘ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʛʨʠʙʢʦʚʳʝ, ʧʦʵʪʦʤʫ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʚʤʝʩʪʥʳʡ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʠ ʩʧʦʨ ʛʨʠʙʦʚ, ʩʚʷʟʘʥʥʳʡ 

ʠʟʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɸʵʨʦʛʝʥʥʘʷ ʘʣʣʝʨʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʮʝʣʴʥʳʤʠ ʧʳʣʴʮʝʚʳʤʠ ʟʝʨʥʘʤʠ ʠ ʩʧʦʨʘʤʠ ʛʨʠʙʦʚ, ʥʦ ʠ ʘʣʣʝʨʛʝʥʘʤʠ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʩʫʙʤʠʢʨʦʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʪʠʮʘʭ. ʈʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʳʣʴʮʘ 

Poaceae, ʦʙʣʘʜʘʶʱʘʷ ʩʬʝʨʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʝʡ ʠ ʦʜʥʦʨʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʩʪʴʶ ʜʝʛʨʘʜʠʨʫʝʪ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʤʝʨʘ. ʆʥʘ ʩʠʣʴʥʦ 

ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʩʣʝʜʩʪʚʠʝ: ʪʦʥʢʦʡ (1,4ï1,6 ʤʢʤ), 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʟʚʠʪʦʡ ʠ ʭʨʫʧʢʦʡ ʵʢʟʠʥʳ [4]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ð ʠʟʫʯʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʚ ʚʦʟʜʫʭʝ, ʠʭ 

ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʚʢʣʘʜʘ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʚ ʛ. ʂʘʨʘʢʦʣ ʢʘʢ ʜʦʤʠʥʘʥʪʥʳʭ ʧʳʣʴʮʝʚʳʭ 

ʘʣʣʝʨʛʝʥʦʚ.  
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʂʘʨʘʢʦʣ (ʂʠʨʛʠʟʠʷ) ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʨʝʜʥʝʛʦʨʴʝ ʥʘ ʚʳʩʦʪʝ 1716 (1 800) ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʫ ʩʝʚʝʨʥʦʛʦ ʧʦʜʥʦʞʴʷ ʭʨʝʙʪʘ ʊʝʨʩʢʝʡ ɸʣʘ-

ʊʦʦ.  

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʣʶʤʝʪʨʠʯʝʩʢʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʣʦʚʫʰʢʠ 
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ʃʘʥʟʦʥʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ, ʚʜʘʣʠ ʦʪ ʧʘʨʢʦʚʳʭ 

ʟʦʥ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘ ʚʳʩʦʪʝ 13 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʧʦʯʚʳ. 

ʄʠʢʨʦʩʢʦʧʠʷ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʧʦʜʩʯʝʪ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ, ʚʢʣʶʯʘʷ ʟʣʘʢʦʚ, 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʧʦʜ ʩʚʝʪʦʚʳʤʠ ʤʠʢʨʦʩʢʦʧʘʤʠ ñCarl Zeissò (ɻʝʨʤʘʥʠʷ) ʠ MEIJI (ʗʧʦʥʠʷ) ʩ 10-

100-ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ, ʚ ʦʩʥʦʚʥʦʤ ʜʦ ʨʦʜʘ ʠʣʠ ʩʝʤʝʡʩʪʚʘ, ʠʥʦʛʜʘ ʜʦ ʚʠʜʘ.  

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʧʨʝʜʝʣʠʪʝʣʠ ʠ ʘʪʣʘʩʳ ʧʳʣʴʮʳ, ʚʢʣʶʯʘʷ ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʳʣʴʮʘ ʤʷʪʣʠʢʦʚʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʪʠʧʥʘ (ʯʘʱʝ ʦʜʥʦʧʦʨʦʚʘʷ) ʠ ʥʝ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʜʦ 

ʚʠʜʘ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ, ʧʦʵʪʦʤʫ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʥʠ 

ʬʠʢʩʠʨʫʶʪʩʷ ʧʦʜ ʦʙʱʠʤ ʛʨʠʬʦʤ ð ʟʣʘʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ 
ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʘʙʩʦʣʶʪʥʳʭ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʦʛʨʘʤʤʫ Microsoft Exel (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1.  ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ. ɸʣʛʦʨʠʪʤ ʠ ʜʠʟʘʡʥ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʩʪʫʱʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʛ. ʂʘʨʘʢʦʣ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʣʣʠʥʦʟʦʤ. ʊʝʤ 

ʙʦʣʝʝ, ʯʪʦ ʜʦʤʠʥʘʥʪʥʳʤʠ ʪʘʢʩʦʥʘʤʠ  ʚ ʩʧʝʢʪʨʝ ʷʚʣʷʶʪʩʷ ʧʳʣʴʮʘ Poaceae ʠ Artemisia, ʘ ʪʘʢʞʝ 

ʩʧʦʨʳ ʛʨʠʙʦʚ Alternaria ʠ Cladosporium, ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ. ɸ ʢʦʛʜʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʵʨʦʩʧʦʨ ʠ ʧʳʣʴʮʳ Poaceae ʠ Artemisia 

ʩʦʚʧʘʜʘʶʪ, ʪʦ ʪʘʢʦʡ ʪʘʥʜʝʤ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ [1ï3].  

ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʠ ʩʧʦʨ ʛʨʠʙʦʚ ʯʘʩʪʦ ʩʦʚʧʘʜʘʶʪ, ʚ ʩʚʷʟʠ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʚʠʜʦʚ ʛʨʠʙʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʢʫʣʴʪʫʨʥʳʭ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʟʣʘʢʦʚ. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʧʳʣʴʮʳ Poaceae ʚ ʛ. ʂʘʨʘʢʦʣ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʳʡ ʫʥʠʤʦʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ: ʦʜʠʥ ʛʣʘʚʥʳʡ ʧʠʢ ʚ 

ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʧʳʣʝʥʠʷ. (ʈʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʟʶʤʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʴʮʳ Poaceae ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʇʳʣʴʮʘ ʟʣʘʢʦʚ ʮʠʨʢʫʣʠʨʦʚʘʣʘ ʚ ʚʦʟʜʫʭʝ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ: 

2015 ʛ.: ʩ 26 ʘʧʨʝʣʷ ʧʦ 18 ʦʢʪʷʙʨʷ (174 ʜʥʷ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʫʪʦʯʥʦʝ ʯʠʩʣʦ ð 378 (21 

ʠʶʣʷ), ʚʩʝʛʦ ʟʘ ʩʝʟʦʥ ð 6585, ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ/ʩʤ3
, ʧ. ʟ./ʩʤ

3; 

2016 ʛ.: ʩ 5 ʤʘʷ ʧʦ 23 ʦʢʪʷʙʨʷ (171 ʜʝʥʴ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʫʪʦʯʥʦʝ ʯʠʩʣʦ ð 3598 (12 

ʠʶʥʷ), ʚʩʝʛʦ ʟʘ ʩʝʟʦʥ ð 19325 ʧ. ʟ./ʩʤ3; 

2017 ʛ.: ʩ 5 ʤʘʷ ʧʦ 19 ʦʢʪʷʙʨʷ (167 ʜʥʝʡ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʫʪʦʯʥʦʝ ʯʠʩʣʦ ð 2115 (28 

ʠʶʥʷ), ʚʩʝʛʦ ʟʘ ʩʝʟʦʥ ð 17340 ʧ. ʟ./ʩʤ3. 

ɼʣʷ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʩʣʝʜʫʶʱʘʷ ʛʨʘʜʘʮʠʷ ʫʨʦʚʥʝʡ: 0-4 ð ʥʠʟʢʠʡ, 5-19 ð 

ʩʨʝʜʥʠʡ 20-199 ð ʚʳʩʦʢʠʡ, >200 ʧ. ʟ./ʩʤ3 ð ʦʯʝʥʴ ʚʳʩʦʢʠʡ. ʇʳʣʴʮʘ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʚ ʚʦʟʜʫʭʝ 

ʚ ʧʝʨʠʦʜ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʩʪʘʙʠʣʴʥʦ ʥʘʭʦʜʠʣʘʩʴ ʚ ʚʳʩʦʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʫʨʦʚʥʝʡ. ʉ ʫʯʸʪʦʤ 

ʪʦʛʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ >200 ʧ. ʟ./ʩʤ3 ʦʪʥʦʩʠʪʩʷ ʢ ʦʯʝʥʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʷʤ, ʪʦ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʩʫʪʦʯʥʳʡ ʤʘʢʩʠʤʫʤ ʟʘ ʪʨʠ ʛʦʜʘ ʧʨʝʚʳʰʘʣ ʝʛʦ ʚ 18 ʨʘʟ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʨʦʢʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʳʣʴʮʝʚʦʛʦ ʩʝʟʦʥʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʘʤʦʡ ʛʝʥʝʪʠʢʦʡ ʚʠʜʦʚ, ʪʦʯʥʝʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʠ, ʥʦ ʬʝʥʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʴʮʳ ʚ ʚʦʟʜʫʭʝ. ʂʳʨʛʳʟʩʪʘʥ ʚʩʪʫʧʠʣ ʚ ɽɸʕʉ ʚ 2015 ʛ, 

ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʪʝʥʜʝʥʮʠʠ ʧʳʣʴʮʳ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ 

2016 ʛ, ʚ  ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ 

ʛʨʠʙʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʢʫʣʴʪʫʨʥʳʭ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʟʣʘʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. 

ʇr ʣʴʮʘ ʟʣʘʢʦʚ ʩʪʘʙʠʣʴʥʦ ʮʠʨʢʫʣʠʨʦʚʘʣʘ ʚ ʚʦʟʜʫʭʝ ʛ. ʂʘʨʘʢʦʣ ʚʩʝ ʩʝʟʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 167 ʜʦ 174 ʜʥʝʡ. ɽʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʫʪʦʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʷʚʣʝʥʳ ʚ ʠʶʥʝ-

ʠʶʣʝ. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 30,1Áʉ ʚ 2015 ʛ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʧʳʣʴʮʳ Poaceae (53% ʦʪ ʚʩʝʡ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʩʝʟʦʥ).  

ɺ 2016 ʛ 64% ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʦʪ ʚʩʝʡ ʧʳʣʴʮʳ ʟʘ ʩʝʟʦʥ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

24,5Üʉ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʩʝʟʦʥ ð 33,4 Üʉ); ʚ 2017 ʛ ð ʧʨʠ 23,5Üʉ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

69% ʚʩʝʡ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʟʘ ʩʝʟʦʥ (ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʩʝʟʦʥ ð 28,3 Üʉ).  
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ɺʳʷʚʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʩʚʷʟʘʥʳ ʩ  ʩʦʚʦʢʫʧʥʳʤ ʜʝʡʩʪʚʠʝʤ ʜʚʫʭ ʬʘʢʪʦʨʦʚ:  

1. ʨʘʩʰʠʨʝʥʠʝ ʛʝʪʝʨʦʛʝʥʥʳʭ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ (ʠʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ);  

2. ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʳʣʴʮʝʚʦʛʦ ʩʝʟʦʥʘ ʟʣʘʢʦʚʳʭ ʪʨʘʚ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʚʳʧʘʜʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ, 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʮʚʝʪʝʥʠʶ.  

ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʴʮʳ ʜʨʫʛʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʚʠʜʦʚ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʫʜʝʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʩ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʠʟʤʝʥʝʥʠʝʤ ʣʘʥʜʰʘʬʪʘ ʚ ʨʘʡʦʥʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ [5, 6]. 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʢʣʘʜʘ ʧʳʣʴʮʳ Poaceae ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʛ. 

ʂʘʨʘʢʦʣ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ (ʈʠʩʫʥʦʢ 3). ʀʥʜʝʢʩ 

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

ʦʩʴ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ), ʦʙʠʣʠʠ ʚʠʜʦʚ ʚ ʨʝʛʠʦʥʝ ʠ ʧʨʦʜʫʢʮʠʠ ʧʳʣʴʮʳ [7] ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʣʘʢʠ ʢʘʢ ʚʝʜʫʱʠʝ ʘʣʣʝʨʛʝʥʳ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʀʥʪʝʛʨʘʪʠʚʥʳʡ ʠʥʜʝʢʩ ʚʢʣʘʜʘ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʚ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ 

 

ɼʠʢʦʨʘʩʪʫʱʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ Poaceae  ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʯʝʤ 

12 000 ʚʝʪʨʦʦʧʳʣʷʝʤʳʭ ʚʠʜʦʚ, (20% ʤʠʨʦʚʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ) ʩ ʚʳʩʦʢʦʡ 

ʧʳʣʴʮʝʧʨʦʜʫʢʮʠʝʡ. ʌʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʡ ʂʠʨʛʠʟʠʠ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 300 

ʚʠʜʦʚ, ʧʨʠʯʝʤ ʧʦ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʳʣʴʮʘ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʘʥʪʨʦʧʦʮʝʥʦʟʘ.  ɺ ʪʘʥʜʝʤʝ ʩ ʧʳʣʴʮʦʡ ʧʦʣʳʥʠ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʠʣʠ ʚʪʦʨʳʤ ʧʦ ʟʥʘʯʠʤʦʩʪʠ 

ʘʵʨʦʘʣʣʝʨʛʝʥʦʤ. ʋ ʙʦʣʴʥʳʭ ʧʦʣʣʠʥʦʟʦʤ ʚ ʛ. ʂʘʨʘʢʦʣ ʚʳʷʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ IgE-ʘʥʪʠʪʝʣʘ 3ï

4 ʢʣʘʩʩʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ: g3, ʝʞʘ ʩʙʦʨʥʘʷ (27,5), g4, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ (28,1).  

ɿʣʘʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʦʜʦʣʴʥʳʤ ʨʘʩʪʝʥʠʷʤ ʧʦʨʷʜʢʫ Poales (ʤʷʪʣʠʢʦʮʚʝʪʥʳʝ) ʠ ʩʦʩʪʦʷʪ 

ʠʟ ʩʝʤʝʡʩʪʚʘ ʤʷʪʣʠʢʦʚʳʭ Poaceae (ʟʣʘʢʠ ð Gramineae).  

ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʥʘʠʙʦʣʝʝ ʘʣʣʝʨʛʝʥʥʳʭ ʟʣʘʢʦʚ ʚ ʜʠʘʤʝʪʨʝ 20ï25 ʤʢʤ, ʩ ʦʜʥʦʡ ʧʦʨʦʡ 

ʠʣʠ ʙʦʨʦʟʜʢʦʡ ʠ ʪʦʥʢʦʡ ʵʢʟʠʥʦʡ. ɸʣʣʝʨʛʠʶ ʚʳʟʳʚʘʶʪ ʪʦʣʴʢʦ ʚʝʪʨʦʦʧʳʣʷʝʤʳʝ ʨʘʩʪʝʥʠʷ, 

ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʴʮʳ. ʅʦ ʠʟ ʙʦʣʝʝ, ʯʝʤ 1000 ʚʠʜʦʚ, ʥʝʙʦʣʴʰʦʡ 

ʘʩʩʦʨʪʠʤʝʥʪ ʧʳʣʴʮʳ ʩʣʫʞʠʪ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ  ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʤʧʪʦʤʦʚ 

ʧʦʣʣʠʥʦʟʘ ʫ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʙʦʣʴʥʳʭ.  
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ʊʘʙʣʠʮʘ 

ɼʀʌʌɽʈɽʅʎʀʈʆɺɸʅʅʓʁ ʆʇʈɽɼɽʃʀʊɽʃʔ ʅʆʈʄɸʃʔʅʆ ʈɸɿɺʀʊʆʁ  

ʀ ʊɽʈɸʊʆʄʆʈʌʅʆʁ ʇʓʃʔʎʓ ɿʃɸʂʆɺ 
 

 ʆʜʥʦʧʦʨʦʚʳʝ: ʥʦʨʤʘ ʊʨʫʜʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʄʷʪʣʠʢʦʚʳʝ (ʟʣʘʢʠ) 

ʇɿ ʰʘʨʦʚʠʜʥʳʝ ʠʣʠ ʩʣʝʛʢʘ 

ʦʚʘʣʴʥʳʝ, ʷʡʮʝʚʠʜʥʳʝ, 

ʰʠʨʦʢʦʷʡʮʝʚʠʜʥʳʝ, 

ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ, ʰʠʨʦʢʦ-

ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ, ʚ ʦʯʝʨʪʘʥʠʠ 

ʦʚʘʣʴʥʳʝ, ʰʠʨʦʢʦʦʚʘʣʴʥʳʝ, 

ʵʣʣʠʧʪʠʯʝʩʢʠʝ, 

ʰʠʨʦʢʦʵʣʣʠʧʪʠʯʝʩʢʠʝ ʠ 

ʦʢʨʫʛʣʳʝ, 25,1ï73,1 (100,8) ʤʢʤ 

ʜʣʠʥʦʡ ʠ 23,2ï64,2  ʤʢʤ 

ʰʠʨʠʥʦʡ. ʇʦʨʘ ʦʢʨʫʛʣʘʷ, 

ʦʙʦʜʢʦʚʘʷ. ʕʢʟʠʥʘ ʪʦʥʢʘʷ, 0,8ï

2,0 ʤʢʤ 
 

 

ʆʜʥʦʧʦʨʦʚʳʝ 

ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ 

ʂʫʢʫʨʫʟʘ  

ɸ1. ʈʘʟʤʝʨ ʇɿ ʙʦʣʴʰʝ 60 ʤʢʤ  

  
ʄʥʦʛʦʧʦʨʦʚʳʝ 

ʈʦʞʴ  

ɸ2. ʈʘʟʤʝʨ ʇɿ ʙʦʣʴʰʝ 40ï60 

ʤʢʤ 

  

ʊʷʞʝʣʳʝ ʧʳʣʴʮʝʚʳʝ 

ʢʦʥʛʣʦʤʝʨʘʪʳ 

ɸ3. ʈʘʟʤʝʨ ʇɿ ʙʦʣʴʰʝ 26ï40 

ʤʢʤ.  

 

 

ɼʝʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ɽʞʘ ʩʙʦʨʥʘʷ 

ʉʣʦʞʥʦʙʫʛʦʨʯʘʪʘʷ 

   

ʊʠʤʦʬʝʝʚʢʘ 

ʄʝʣʢʦʟʝʨʥʠʩʪʘʷ 

 
 

 
ʇʝʨʬʦʨʠʨʦʚʘʥʥʳʝ 

http://www1.csbsju.edu/pollen/images/pollensummarysheets/Grass/timothy_grass_7_web.jpg
http://www1.csbsju.edu/pollen/images/pollensummarysheets/Grass/timothy_grass_7_web.jpg
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ʄʷʪʣʠʢ 

  
 

ʉʫʙʤʠʢʨʦʥʥʳʝ 

ʇʳʨʝʡ ʧʦʣʟʫʯʠʡ 

  

ʇʦʚʨʝʞʜʝʥʥʳʝ 

 

ʄʥʦʛʠʝ ʘʣʣʝʨʛʝʥʥʳʝ ʟʣʘʢʠ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ, ʧʦʵʪʦʤʫ ʠʭ ʧʳʣʴʮʘ ʧʨʝʦʙʣʘʜʘʝʪ ʚʙʣʠʟʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʉʝʤʝʡʩʪʚʦ ʟʣʘʢʦʚ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, ʘʣʣʝʨʛʝʥʥʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʨʝʛʠʦʥʘʭ, ʥʦ ʯʘʱʝ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʢʘʢ ʢʦʩʤʦʧʦʣʠʪʳ. 

ʂ ʧʦʜʩʝʤʝʡʩʪʚʫ Festucoidae, Festuceae ʧʨʠʥʘʜʣʝʞʘʪ ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, 

ʝʞʘ ʩʙʦʨʥʘʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʘʵʨʦʘʘʣʣʝʨʛʝʥʘʤ. ɼʠʘʤʝʪʨ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30 ʜʦ 40 ʤʢʤ. ɺ ʫʩʣʦʚʠʷʭ ʛ. ʂʘʨʘʢʦʣ ʚʳʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʧʦʨʦʚʳʝ 

ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ, ʥʦ ʠ ʤʥʦʛʦʧʦʨʦʚʳʝ, ʧʦʣʠʧʣʦʠʜʥʳʝ. 

ʂ ʧʦʜʩʝʤʝʡʩʪʚʫ Argostideae (ʧʦʣʝʚʠʮʝʚʳʝ) ʦʪʥʦʩʷʪʩʷ ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ ʠ ʧʦʣʝʚʠʮʘ 

ʙʝʣʘʷ, 2 ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳʭ ʚ ʘʣʣʝʨʛʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʟʣʘʢʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʜʣʠʪʝʣʴʥʳʤʠ 

ʩʨʦʢʘʤʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʧʳʣʴʮʳ, ʝʝ ʘʣʣʝʨʛʝʥʥʦʩʪʴʶ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʳʟʳʚʘʝʤʳʭ 

ʩʠʤʧʪʦʤʦʚ. ʆʙʘ ʨʘʩʪʝʥʠʷ ʝʱʝ ʠ ʢʫʣʴʪʠʚʠʨʫʶʪ. ɼʨʫʛʠʝ ʚʠʜʳ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʩʭʦʜʥʳʝ ʩ 

ʧʦʣʝʚʠʮʝʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʠ ʧʣʦʱʘʜʦʢ ʜʣʷ ʛʦʣʴʬʘ. ʇʳʣʴʮʘ ʪʠʤʦʬʝʝʚʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 30ï35 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ, ʧʦʣʝʚʠʮʳ 20ï25 ʤʢʤ.  

ʇʦʜʩʝʤʝʡʩʪʚʦ Phalarideae (ʢʘʥʘʨʝʝʯʥʠʢʦʚʳʝ). ʂʦʣʦʩʦʢ ʜʫʰʠʩʪʳʡ ð ʯʘʩʪʘʷ ʧʨʠʯʠʥʘ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʠʥʠʪʦʚ ʚ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʨʘʩʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʘʙʦʨʠʛʝʥʥʳʤ ʚʠʜʘʤ. ɺ ʦʙʱʝʡ 

ʞʝ ʢʘʨʪʠʥʝ ʧʦʣʣʠʥʦʟʦʚ ʦʥ ʥʝ ʪʘʢ ʟʥʘʯʠʤ, ʢʘʢ ʤʷʪʣʠʢ, ʪʠʤʦʬʝʝʚʢʘ ʠ ʜʨʫʛʠʝ. ɼʠʘʤʝʪʨ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʢʦʣʦʩʢʘ ʜʫʰʠʩʪʦʛʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 38 ʜʦ 45 ʤʢʤ.  

Triticaceae (ʧʰʝʥʠʮʳ ʠ ʧʳʨʝʠ), Aveneae (ʦʚʩʦʚʳʝ) ʠʛʨʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʦʙʱʝʡ ʢʘʨʪʠʥʝ ʧʦʣʣʠʥʦʟʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʘʤʦʦʧʳʣʷʝʤʳʤ, ʘ ʧʨʦʜʫʮʠʨʫʝʤʘʷ 

ʠʤʠ ʧʳʣʴʮʘ ʠʣʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʠʣʠ ʚ ʩʠʣʫ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʝʨʝʥʦʩʠʪʩʷ ʚʝʪʨʦʤ. 

ʂ ʧʦʜʩʝʤʝʡʩʪʚʫ Eragrostoideae (ʩʚʠʥʦʨʦʝʚʳʝ) ʦʪʥʦʩʠʪʩʷ ʩʚʠʥʦʨʦʡ ʧʘʣʴʯʘʪʳʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʠʟʦʙʠʣʠʠ ʚ ʞʘʨʢʠʭ ʠ ʫʤʝʨʝʥʥʳʭ ʧʦʷʩʘʭ ʟʝʤʥʦʛʦ ʰʘʨʘ. ɿʣʦʩʪʥʳʡ ʩʦʨʥʷʢ, 

ʪʘʢʞʝ ʚʳʨʘʱʠʚʘʝʤʳʡ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʠ ʢʦʨʤʦʚʦʝ ʨʘʩʪʝʥʠʝ. ʇʳʣʴʮʝʚʳʝ ʟʸʨʥʘ ʩʚʠʥʦʨʦʷ 

ʦʢʦʣʦ 35 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʢʨʫʛʣʳʡ ʛʦʜ, ʷʚʣʷʷʩʴ ʚʘʞʥʝʡʰʝʡ 

ʧʨʠʯʠʥʦʡ ʧʦʣʣʠʥʦʟʦʚ ʥʘ ʶʛʝ ʈʦʩʩʠʠ ʠ  ʚ ʶʞʥʳʭ ʰʪʘʪʘʭ ʉʐɸ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʤʷʪʣʠʢʦʚʳʭ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʤ 

ʦʜʥʦ ʠʟ ʛʣʘʚʥʳʭ ʤʝʩʪ ʚ ʨʷʜʫ ʧʨʠʯʠʥ ʧʳʣʴʮʝʚʦʡ ʘʣʣʝʨʛʠʠ ʚʦ ʤʥʦʛʠʭ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʤʠʨʘ [1, 8, 9]. 

ɹʦʣʝʝ 95% ʚʠʜʦʚ ʘʣʣʝʨʛʝʥʥʳʭ ʟʣʘʢʦʚ ʦʪʥʦʩʷʪ ʢ ʪʨʝʤ ʧʦʜʩʝʤʝʡʩʪʚʘʤ: Pooideae, 

Chloridoideae ʠ Panicoideae. ɺ ʉʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ Phleum spp., Dactylis spp., Lolium spp., Trisetum spp., 

Festuca spp., Poa spp., Cynodon spp., ʠ Anthoxanthum spp. ɼʨʫʛʠʤʠ ʚʠʜʘʤʠ, ʚʥʦʩʷʱʠʤʠ 

https://www.researchgate.net/figure/Release-of-PCG-following-contact-of-pollen-grains-with-water-PCG-are-expelled-from-the_fig3_7286283?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/figure/Examples-of-damaged-pollen-grains-Treatment-of-pollen-samples-to-air-or-pollutants-can_fig2_7286283
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ʚʘʞʥʳʡ ʚʢʣʘʜ ʚ ʩʧʝʢʪʨ ʧʳʣʴʮʳ ʚ ɽʚʨʦʧʝ, ʷʚʣʷʶʪʩʷ Holcus lanatus L., Trisetaria spp., Elymus 

repens L., Sorghum halepense (L.) Pers., Vulpia spp., Anlhoxanthum odoratum L., Agrostis gigante  

Roth ʠ Piptatherum miliaceum (L.) Coss. [1]. 

ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʴʮʳ ʚ ʘʪʤʦʩʬʝʨʝ ʛ. ʂʘʨʘʢʦʣ ʚʥʝʩʣʠ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ: ʝʞʘ ʩʙʦʨʥʘʷ, ʣʠʩʦʭʚʦʩʪ ʣʫʛʦʚʦʡ, ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ, ʢʦʩʪʝʨ ʙʝʟʦʩʪʳʡ, ʨʘʡʛʨʘʩ 

ʚʳʩʦʢʠʡ, ʦʚʩʷʥʠʮʘ ʣʫʛʦʚʘʷ, ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ, ʤ. ʦʜʥʦʣʝʪʥʠʡ, ʤ. ʣʫʢʦʚʠʯʥʳʡ. ʕʪʦ ʛʘʟʦʥʥʳʝ ʠ 

ʩʦʨʥʳʝ ʪʨʘʚʳ, ʟʘ ʬʝʥʦʣʦʛʠʝʡ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ ʢʦʥʪʨʦʣʴ, ʘ ʠʤʝʥʥʦ: ʠʭ ʩʢʘʰʠʚʘʥʠʝ ʜʦ 

ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ. 

ɺʳʚʦʜʳ 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʧʘʣʠʥʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʛ. ʂʘʨʘʢʦʣ, ʩʣʝʜʫʶʪ ʚʳʚʦʜʳ: 

1. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʳʣʴʮʳ ʟʣʘʢʦʚʳʭ ʪʨʘʚ ʚ ʚʦʟʜʫʭʝ   ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʳʡ ʫʥʠʤʦʜʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ:  ʦʜʠʥ ʛʣʘʚʥʳʡ ʧʠʢ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ ʧʳʣʝʥʠʷ. 

2. ʇʳʣʴʮʘ ʟʣʘʢʦʚ ʮʠʨʢʫʣʠʨʦʚʘʣʘ ʚ ʚʦʟʜʫʭʝ ʛ. ʂʘʨʘʢʦʣ ʚʩʝ ʩʝʟʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʩʦʩʪʘʚʣʷʣʘ  ʦʪ 167 ʜʦ 174 ʜʥʝʡ. ɽʸ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʫʪʦʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʷʚʣʝʥʳ ʚ ʠʶʥʝ-

ʠʶʣʝ (3598 ʧ. ʟ./ʩʤ3). ʉ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ >200 ʧ. ʟ./ʩʤ3 ʦʪʥʦʩʠʪʩʷ ʢ ʦʯʝʥʴ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʷʤ, ʪʦ ʥʘʙʣʶʜʘʝʤʳʡ ʩʫʪʦʯʥʳʡ ʤʘʢʩʠʤʫʤ ʧʨʝʚʳʰʘʣ ʝʛʦ ʚ 18 ʨʘʟ. 

3. ʅʘ ʢʦʥʮʝʥʪʨʘʮʠʶ ʧʳʣʴʮʳ ʟʣʘʢʦʚ ʚ ʚʦʟʜʫʭʝ ʚʣʠʷʶʪ ʬʘʢʪʦʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ (ʪʝʤʧʝʨʘʪʫʨʳ) ʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʝʡ ʧʳʣʴʮʳ ʟʣʘʢʦʚ, ʯʪʦ ʧʨʦʷʚʣʷʣʦʩʴ ʚ ʜʝʛʨʘʜʘʮʠʠ 

ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ ʠ ʧʦʷʚʣʝʥʠʷ ʧʦʚʨʝʞʜʝʥʥʳʭ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʯʘʩʪʠʮ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʛʨʝʩʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʫʛʨʦʞʘʝʪ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʠʩʧʦʣʴʟʫʶʪ  ʙʠʦʤʦʥʠʪʦʨʳ, ʚ ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ ʠ 

ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ (Apis mellifera). ʆʩʦʙʝʥʥʦʩʪʴ  ʧʯʝʣ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʠʩʢʘʭ ʠʱʠ ʦʥʠ 

ʩʦʙʠʨʘʶʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʠ ʚʦʜʳ ʚ ʨʘʜʠʫʩʝ 

ʥʝ ʧʨʝʚʳʰʘʝʤʦʤ 3 ʢʤ. ʅʝ ʪʦʣʴʢʦ ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ  ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʨʘʟʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʪʝʨʝʩʫʶʪʩʷ ʵʪʠʤʠ ʚʦʧʨʦʩʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʯʢʦʡ ʠʭ ʧʨʝʣʦʤʣʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʧʯʝʣʦʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʤʝʜ. ɺ ʥʝʛʦ ʧʦʧʘʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʩʧʝʢʪʨ 

ʘʣʣʝʨʛʝʥʥʦʡ ʧʳʣʴʮʳ. ʇʨʦʙʣʝʤʘ ʘʣʣʝʨʛʠʠ ʥʘ ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦ 

ʠʟʫʯʝʥʘ. ʉʦʦʙʱʝʥʠʷ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʣʣʝʨʛʠʠ ʥʘ ʮʚʝʪʳ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʦʙʳʯʥʦ 

ʢʘʩʘʶʪʩʷ ʩʘʜʦʚʦʜʦʚ, ʨʘʙʦʯʠʭ ʪʝʧʣʠʮ, ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʠ ʬʣʦʨʠʩʪʦʚ. ʆʙʨʘʱʝʥʠʝ ʩ 

ʮʚʝʪʘʤʠ, ʠʭ ʟʘʧʘʭ ʠ ʫʭʦʜ ʟʘ ʥʠʤʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪ, ʧʳʣʴʮʝʚʫʶ ʘʩʪʤʫ, 

ʢʨʘʧʠʚʥʠʮʫ, ʘ ʪʘʢʞʝ ʢʦʥʪʘʢʪʥʳʡ ʜʝʨʤʘʪʠʪ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʧʳʣʴʮʝʚʦʛʦ ʩʧʝʢʪʨʘ ʚ ʚʦʟʜʫʭʝ 

ʛʦʨʦʜʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʵʥʪʦʤʦʬʠʣʴʥʳʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʩʝʤʝʡʩʪʚ ʤʘʣʴʚʦʚʳʝ, ʙʦʙʦʚʳʝ, 

ʘʩʪʨʦʚʳʝ, ʨʦʟʦʮʚʝʪʥʳʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʠʦʙʨʝʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʦʥʮʝʧʮʠʷ çɽʜʠʥʦʛʦ 

ʟʜʦʨʦʚʴʷè, ʢʦʪʦʨʘʷ ʧʨʠʟʥʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ ʠ ʵʢʦʩʠʩʪʝʤ, ʧʦʵʪʦʤʫ 

ʦʥʘ ʧʨʠʥʷʪʘ ʢʘʢ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ.  ɺ ʝʝ ʨʘʤʢʘʭ ʤʳ ʬʦʨʤʠʨʫʝʤ 

ʥʦʚʫʶ ʢʦʥʮʝʧʮʠʶ: çʕʥʪʦʤʦʬʠʣʴʥʘʷ ʧʳʣʴʮʘ ʠ ʧʯʝʣʳ ʢʘʢ ʙʠʦʤʦʥʠʪʦʨʳ ʠ ʙʠʦʠʥʜʠʢʘʪʦʨʳ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. ʎʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʚ ʨʘʤʢʘʭ ʬʦʨʤʫʣʠʨʫʝʤʦʡ ʢʦʥʮʝʧʮʠʠ." 

 

Abstract. The progressive increase in the concentration of harmful pollutants in 

the environment threatens human health. To record them, researchers use biomonitors; plant pollen 

and honeybees (Apis mellifera) have proven themselves well in this capacity. The peculiarity of 

bees is that while searching for food, they collect pollutants from the environment: air, soil and 

water within a radius of no more than 3 km. Not only plant pollen, but also honeybees can act as 
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bioindicators of the anthropogenic triad: climate change and traditional land use systems and 

environmental pollution. In various search engines, Internet users are interested in these issues, 

because their point of refraction is beekeeping products, including honey. It includes almost 

the entire spectrum of allergenic pollen, starting from wormwood pollen ð the regional allergen of 

the republic and ending with pollen of trees and shrubs. The problem of allergies to ornamental 

plants is still poorly understood. Reports of occupational flower allergies are few and usually 

involve gardeners, greenhouse workers, landscapers, and florists. Handling, smelling and caring for 

flowers can cause rhino conjunctivitis, asthma, urticaria, and contact dermatitis. When studying the 

pollen spectrum in the air of cities, entomophilous pollen grains of the families Malvaceae, 

Fabaceae, Asteraceae, and Rosaceae were identified. In the modern world, the concept of ñOne 

Healthò has gained popularity, which recognizes the interconnectedness of the health of people, 

animals and ecosystems, therefore it is accepted both at the national and global levels. Within its 

framework, we are forming a new concept: ñEntomophilous pollen and bees as biomonitors and 

bioindicators of the anthropogenic triad: climate change and land use systems; environmental 

pollutionò. The purpose of the presented article is to systematize the results obtained and literature 

sources within the framework of the formulated concept. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʳʣʴʮʘ ʵʥʪʦʤʦʬʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʧʦʨʳ ʛʨʠʙʦʚ, ʤʝʜ, ʤʝʜʦʥʦʩʥʳʝ 

ʧʯʝʣʳ, ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʙʠʦʤʦʥʠʪʦʨʠʥʛ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʠʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʠʢʨʦʧʣʘʩʪʠʢ. 

 

Keywords:  entomophilous plant pollen, fungal spores, honey, honeybees, particulate matter, 

biomonitoring, climate change, land use change, environmental pollution, microplastics. 

 

ʇʨʦʛʨʝʩʩʠʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʫʛʨʦʞʘʝʪ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʧʳʣʴʮʫ ʨʘʩʪʝʥʠʡ ʠ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ, ʥʘʟʳʚʘʝʤʳʭ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤʠ 

(ʙʠʦʤʦʥʠʪʦʨʘʤʠ). ʆʩʦʙʝʥʥʦʩʪʴ ʧʯʝʣ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʠʩʢʘʭ ʠʱʠ ʦʥʠ ʩʦʙʠʨʘʶʪ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʠ ʚʦʜʳ ʚ ʨʘʜʠʫʩʝ ʥʝ 

ʧʨʝʚʳʰʘʝʤʦʤ 3 ʢʤ. ʅʝ ʪʦʣʴʢʦ ʧʳʣʴʮʘ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʤʝʜʦʥʦʩʥʳʝ ʧʯʸʣʳ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ 

ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʨʘʟʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʠʥʪʝʨʥʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʥʪʝʨʝʩʫʶʪʩʷ ʵʪʠʤʠ ʚʦʧʨʦʩʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʯʢʦʡ ʠʭ ʧʨʝʣʦʤʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʨʦʜʫʢʪʳ ʧʯʝʣʦʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʤʸʜ. ɺ ʥʝʛʦ ʧʦʧʘʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʩʧʝʢʪʨ ʘʣʣʝʨʛʝʥʥʦʡ 

ʧʳʣʴʮʳ, ʥʘʯʠʥʘʷ ʦʪ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ð ʢʨʘʝʚʦʛʦ ʘʣʣʝʨʛʝʥʘ ʨʝʩʧʫʙʣʠʢʠ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʧʳʣʴʮʦʡ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʄʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʢʘʟʳʚʘʶʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʮʝʥʥʳʤʠ ʙʠʦʤʦʥʠʪʦʨʘʤʠ ʠʟ-ʟʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ ʟʘʛʨʷʟʥʷʶʱʠʝ 

ʚʝʱʝʩʪʚʘ ʠʟ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʠ ʚʦʜʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʜʠʫʩʝ ʚʦ ʚʨʝʤʷ ʩʚʦʠʭ ʧʦʣʝʪʦʚ ʟʘ 

ʢʦʨʤʦʤ. ʇʨʦʙʣʝʤʘ ʘʣʣʝʨʛʠʠ ʥʘ ʧʳʣʴʮʫ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦ ʩʠʭ ʧʦʨ ʤʘʣʦ ʠʟʫʯʝʥʘ. 

ʉʦʦʙʱʝʥʠʷ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʘʣʣʝʨʛʠʠ ʥʘ ʧʳʣʴʮʫ ʮʚʝʪʦʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʦʙʳʯʥʦ 

ʢʘʩʘʶʪʩʷ ʩʘʜʦʚʦʜʦʚ, ʨʘʙʦʯʠʭ ʪʝʧʣʠʮ, ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʠ ʬʣʦʨʠʩʪʦʚ. ʆʙʨʘʱʝʥʠʝ ʩ 

ʮʚʝʪʘʤʠ, ʠʭ ʟʘʧʘʭ ʠ ʫʭʦʜ ʟʘ ʥʠʤʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʨʠʥʦʢʦʥʲʶʥʢʪʠʚʠʪ, ʘʩʪʤʫ, ʢʨʘʧʠʚʥʠʮʫ, ʘ 

ʪʘʢʞʝ ʢʦʥʪʘʢʪʥʳʡ ʜʝʨʤʘʪʠʪ [1-3]. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʠʦʙʨʝʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʦʥʮʝʧʮʠʷ çɽʜʠʥʦʛʦ ʟʜʦʨʦʚʴʷè, ʢʦʪʦʨʘʷ 

ʧʨʠʟʥʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ ʠ ʵʢʦʩʠʩʪʝʤ, ʧʦʵʪʦʤʫ ʦʥʘ ʧʨʠʥʷʪʘ ʢʘʢ ʥʘ 
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ʥʘʮʠʦʥʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʝ yʨʘʤʢʘʭ ʤ  rʬʦʨʤʫʣʠʨʫʝʤ ʥʦʚʫʶ 

ʢʦʥʮʝʧʮʠʶ: çʕʥʪʦʤʦʬʠʣʴʥʘʷ ʧʳʣʴʮʘ ʠ ʧʯʸʣʳ ʢʘʢ ʙʠʦʤʦʥʠʪʦʨʳ ʠ ʙʠʦʠʥʜʠʢʘʪʦʨʳ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʈʠʩʫʥʦʢ 1). ʎʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʩʪʦʯʥʠʢʦʚ ʣʠʪʝʨʘʪʫʨʳ ʚ ʨʘʤʢʘʭ ʚʳʜʚʠʥʫʪʦʡ 

ʢʦʥʮʝʧʮʠʠ.  

 

 
ʈʠʩʫʥʦʢ 1. ʕʥʪʦʤʦʬʠʣʴʥʘʷ ʧʳʣʴʮʘ ʠ ʧʯʸʣʳ ʢʘʢ ʙʠʦʤʦʥʠʪʦʨʳ ʠ ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣ: ʥʦʨʤʘʣʴʥʦ ʨʘʟʚʠʪʘʷ ʠ ʧʳʣʴʮʘ 5 ʚʠʜʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ 

ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʩʝʤʝʡʩʪʚ ʩʦʙʨʘʥʘ ʚ ʧʝʨʠʦʜ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ: ʢʦʥʩʢʦʛʦ 

ʢʘʰʪʘʥʘ, ʛʣʝʜʠʯʠʠ ʪʨʝʭʢʦʣʶʯʢʦʚʦʡ, ʙʦʷʨʳʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʛʠʙʠʩʢʘ ʩʠʨʠʡʩʢʦʛʦ, 

ʤʘʣʴʚʳ ʧʨʝʥʝʙʨʝʞʝʥʥʦʡ. 

ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ (ʉʕʄ): ʤʝʪʦʜ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʣʫʯʠ ʵʣʝʢʪʨʦʥʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʝʡ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ.  

ɺr ʩʦʭʰʠʝ ʥʘ ʚʦʟʜʫʭʝ ʧʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʥʘʧʳʣʷʶʪ ʟʦʣʦʪʦʤ ʠ ʧʦʤʝʱʘʶʪ ʧʦʜ 

ʩʢʘʥʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʥʥʳʡ ʤʠʢʨʦʩʢʦʧ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʦʥʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ). 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʜʝʢʚʘʪʥʦʛʦ ʙʠʦʠʥʜʠʢʘʪʦʨʘ: 1. ʆʙʠʣʠʝ, ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 2. 

ʇʨʦʩʪʘʷ ʧʨʦʮʝʜʫʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ. 3. ɺʳʩʦʢʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ 
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ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ. 4. ɹʳʩʪʨʘʷ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 5. 

ʉʠʩʪʝʤʘʪʠʯʝʩʢʠ ʭʦʨʦʰʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ ʠ ʩʪʘʙʠʣʴʥʳ. 6. ʃʝʛʢʠʝ ʠ ʜʝʰʝʚʳʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʣʶʯʝʚʳʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʙʠʦʠʥʜʠʢʘʪʦʨʘ [4]: 

1. ʀʥʜʠʢʘʪʦʨ ʧʦʣʝʟʝʥ, ʦʙʲʝʢʪʠʚʝʥ, ʥʘʜʝʞʝʥ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤ. 

2. ɹʘʟʦʚʳʝ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʜʝʞʥʳʤʠ ʤʝʪʦʜʦʣʦʛʠʷʤʠ ʩʙʦʨʘ, ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʧʨʦʮʝʜʫʨʘʤʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ. 

3. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʪʝʥʜʝʥʮʠʡ, 

ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʷʚʣʷʶʪʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ. 

ɹʣʦʢ 1. ʇʳʣʴʮʘ ʵʥʪʦʤʦʬʠʣʴʥʳʭ (ʥʘʩʝʢʦʤʦʦʧʳʣʷʝʤʳʭ) ʨʘʩʪʝʥʠʡ. 

çɽʩʪʴ ʣʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʡ ʩʠʤʚʦʣ ʧʨʦʜʦʣʞʝʥʠʷ ʞʠʟʥʠ, ʯʝʤ ʧʳʣʴʮʘ?è ï ʧʠʩʘʣ 

ʬʨʘʥʮʫʟʩʢʠʡ ʧʠʩʘʪʝʣʴ ɾʦʨʞ ɹʦʨʥʝʩ. ɹʣʘʛʦʜʘʨʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʨʥʘʤʝʥʪʘʮʠʠ ʵʢʟʠʥʳ 

ʧʳʣʴʮʳ ʠ ʝʝ ʣʠʧʦʬʠʣʴʥʦʩʪʠ ʧʳʣʴʮʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʭʦʨʦʰʠʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʚʩʝʭ ʪʠʧʦʚ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: ʛʘʟʦʦʙʨʘʟʥʳʭ ʠ ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ [5].  

ʉʘʤʦ ʥʘʢʦʧʣʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʵʢʟʠʥʳ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ. ʅʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ 

ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʠʨʫʝʪ ʩʠʩʪʝʤʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ 

ʦʪʚʝʪʘ ʨʘʩʪʝʥʠʡ. ʇʳʣʴʮʝʚʦʝ ʟʝʨʥʦ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʘʨʭʠʪʝʢʪʦʥʠʢʫ, ʚ ʢʦʪʦʨʦʡ ʘʣʣʝʨʛʝʥʥʳʝ 

ʙʝʣʢʠ ʧʳʣʴʮʳ ʚʩʪʨʦʝʥʳ ʚ ʛʝʪʝʨʦʛʝʥʥʫʶ ʤʘʪʨʠʮʫ ʤʥʦʛʠʭ ʙʠʦʘʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ, ʜʦʩʪʘʚʣʷʷ ʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʨʝʤʷ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ. ɺ ʧʳʣʴʮʝʚʦʤ ʟʝʨʥʝ ʚʳʜʝʣʷʶʪ: 

ʚʥʫʪʨʝʥʥʶʶ ʦʙʦʣʦʯʢʫ (ʠʥʪʠʥʫ), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʝʣʢʘʤʠ, ʤʝʪʘʙʦʣʠʪʘʤʠ, ʣʠʧʠʜʘʤʠ, 

ʘʜʝʥʦʟʠʥʦʤ, ʬʣʘʚʦʥʦʠʜʘʤʠ ʠ ʥʘʨʫʞʥʫʶ ʩʢʫʣʴʧʪʫʨʠʨʦʚʘʥʥʫʶ (ʵʢʟʠʥʫ), ʚʢʣʶʯʘʶʱʫʶ 

ʚʠʨʫʩʳ, ʙʘʢʪʝʨʠʠ, ʩʧʦʨʳ ʛʨʠʙʦʚ ʠ ʯʘʩʪʠʮʳ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ [6].  

 

  
 

ʈʠʩʫʥʦʢ 2. ʆʩʦʙʝʥʥʦʩʪʠ ʦʧʳʣʝʥʠʷ ʫ  ʘʥʝʤʦʬʠʣʴʥʦʛʦ  ʠ ʵʥʪʦʤʦʬʠʣʴʥʦʛʦ ʨʘʩʪʝʥʠʷ 

 

ʊʨʠʬʠʥʘ ð ʩʣʦʡ, ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʩʧʦʨʦʧʦʣʣʝʥʠʥʘ, ʣʘʤʝʣʣʷʨʥʦʛʦ, ʟʝʨʥʠʩʪʦʛʦ ʠʣʠ 

ʛʦʤʦʛʝʥʥʦʛʦ ʩʪʨʦʝʥʠʷ. ʋ ʵʥʪʦʤʦʬʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʦʥʘ ʢʣʝʡʢʘʷ, ʤʘʩʣʷʥʠʩʪʘʷ, 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʘʷ, ʟʘʱʠʱʘʝʪ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʚʣʘʛʠ, ʘʨʦʤʘʪʦʤ ʠ ʮʚʝʪʦʤ ʧʨʠʚʣʝʢʘʝʪ 

ʥʘʩʝʢʦʤʳʭ, ʧʦʤʦʛʘʝʪ ʝʡ ʧʨʠʢʣʝʠʚʘʪʴʩʷ ʢ ʪʝʣʘʤ ʥʘʩʝʢʦʤʳʭ ʠ ʧʝʨʝʥʦʩʠʪʴʩʷ ʤʝʞʜʫ ʮʚʝʪʢʘʤʠ 

ʜʣʷ ʦʧʳʣʝʥʠʷ. ʋ ʚʝʪʨʦʦʧʳʣʷʝʤʳʭ ʨʘʩʪʝʥʠʡ ʪʨʠʬʠʥʘ ʩʫʭʘʷ. ʇʳʣʴʮʘ ʥʘʩʝʢʦʤʦʦʧʳʣʷʝʤʳʭ 

ʨʘʩʪʝʥʠʡ ʦʙʳʯʥʦ ʪʷʞʝʣʝʝ, ʷʨʯʝ (ʧʘʣʠʪʨʘ ʮʚʝʪʘ ʨʘʟʥʦʦʙʨʘʟʥʘʷ) ʠ ʢʨʫʧʥʝʝ, ʯʝʤ ʧʳʣʴʮʘ 

ʚʝʪʨʦʦʧʳʣʷʝʤʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʳʣʴʮʘ ʚʝʪʨʦʦʧʳʣʷʝʤʳʭ ʨʘʩʪʝʥʠʡ ʣʝʛʯʝ ʠ ʤʝʣʴʯʝ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʝʪʨʘ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ ʦʧʳʣʝʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʦʣʦ 80ï90% ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʥʘʩʝʢʦʤʳʭ ʜʣʷ ʧʝʨʝʥʦʩʘ 

ʧʳʣʴʮʳ, ʧʨʠʯʝʤ ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ ʝʸ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʝʨʝʥʦʩʯʠʢʠ. ɸʣʣʝʨʛʠʷ ʥʘ 
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ʵʥʪʦʤʦʬʠʣʴʥʫʶ ʧʳʣʴʮʫ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ, ʯʝʤ ʥʘ ʘʥʝʤʦʬʠʣʴʥʫʶ, ʥʦ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʘʜʦʚʦʜʦʚ, ʨʘʙʦʪʥʠʢʦʚ ʪʝʧʣʠʮ, ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ 

ʠ ʬʣʦʨʠʩʪʦʚ [1ï3]. ʀʟʫʯʝʥʘ ʧʳʣʴʮʘ ʥʝʢʦʪʦʨʳʭ ʵʥʪʦʤʦʬʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ 

ʘʵʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʣʘʡʜʘʭ, ʧʦʜ ʉʕʄ. 

ʉʝʤʝʡʩʪʚʦ ʂʦʥʩʢʦʢʘʰʪʘʥʦʚʳʝ. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʢʦʥʩʢʦʛʦ ʢʘʰʪʘʥʘ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, 3-

ʙʦʨʦʟʜʥʦ-ʧʦʨʦʚʳʝ, ʚ ʦʯʝʨʪʘʥʠʠ ʩ ʧʦʣʶʩʘ ʧʦʯʪʠ ʪʨʝʫʛʦʣʴʥʳʝ, ʩ ʵʢʚʘʪʦʨʘ 

ʰʠʨʦʢʦʵʣʣʠʧʪʠʯʝʩʢʠʝ. ʇʦʣʷʨʥʘʷ ʦʩʴ (ʇʆ) 22,2ï24,0 ʤʢʤ, ʕʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ (ʕɼ) 

19,0ï22,0 ʤʢʤ. ɸʧʦʢʦʣʴʧʠʫʤ 3,4ï4,0 ʤʢʤ. ɹʦʨʦʟʜʳ ʰʠʨʦʢʠʝ, 6,0ï7,0 ʤʢʤ ʜʣʠʥʥʦʡ, 

ʟʘʦʩʪʨʝʥʥʳʝ ʩʦ ʩʪʨʫʡʯʘʪʦʡ ʩʢʫʣʴʧʪʫʨʦʡ ʤʝʞʙʦʨʦʟʜʥʦʡ  ʧʦʚʝʨʭʥʦʩʪʠ. ʄʝʤʙʨʘʥʳ ʧʦʨ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʜʥʦ ʙʦʨʦʟʜʳ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʪʳ ʰʠʧʠʢʘʤʠ, 2,0 ʤʢʤ ʜʣʠʥʦʡ ʠ 1,0ï1,5 ʤʢʤ 

ʰʠʨʠʥʦʡ, ʩʠʣʴʥʦ ʚʳʧʷʯʠʚʘʶʱʠʝʩʷ ʟʘ ʦʙʱʠʝ ʢʦʥʪʫʨʳ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ. ʕʢʟʠʥʘ ʙʦʣʝʝ 1,0 

ʤʢʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʩʚʦʝʦʙʨʘʟʥʘʷ, ʩʪʨʫʡʯʘʪʦ-ʷʤʯʘʪʘʷ, ʜʠʘʤʝʪʨ ʩʪʨʫʝʢ 0,3 ʤʢʤ, ʤʝʞʜʫ 

ʥʠʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʷʤʢʠ. ɼʥʦ ʙʦʨʦʟʜʳ ʠʤʝʝʪ ʰʠʧʦʚʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ (ʈʠʩʫʥʦʢ 3). 

 

   
 

ʈʠʩʫʥʦʢ 3. ʂʦʥʩʢʠʡ ʢʘʰʪʘʥ: ʧʳʣʴʮʝʚʳʝ ʟʸʨʥʘ  (ʉʕʄ: ʫʚʝʣʠʯʝʥʠʝ ³ 2000ï5000) 

 

ʉʝʤʝʡʩʪʚʦ ʙʦʙʦʚʳʝ. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʛʣʝʜʠʯʠʠ ʪʨʝʭʢʦʣʶʯʢʦʚʦʡ 3-ʙʦʨʦʟʜʥʦ-ʧʦʨʦʚʳʝ, 

ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ, ʚ ʦʯʝʨʪʘʥʠʠ ʩ ʧʦʣʶʩʘ ʪʨʝʭʣʦʧʘʩʪʥʳʝ, ʩ ʵʢʚʘʪʦʨʘ ʵʣʣʠʧʪʠʯʝʩʢʠʝ. ʇʆ 40,0ï

45,0 ʤʢʤ, ʕɼ 30,0ï35,0 ʤʢʤ. ɹʦʨʦʟʜʳ ʰʠʨʦʢʠʝ, 16,0ï17,0 ʤʢʤ ʜʣʠʥʥʦʡ. ʇʦʨʳ ʦʢʨʫʛʣʳʝ, 10,0 

ʤʢʤ. ʕʢʟʠʥʘ 1,0ï1,5 ʤʢʤ ʪʦʣʱʠʥʦʡ ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʩʝʪʯʘʪʘʷ, ʪʘʢʘʷ ʞʝ, ʯʪʦ ʠ ʚ ʦʙʣʘʩʪʠ 

ʘʧʝʨʪʫʨ. ʗʯʝʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ: ʦʪ ʤʥʦʛʦʫʛʦʣʴʥʦ-ʦʢʨʫʛʣʳʭ ʜʦ 

ʚʳʪʷʥʫʪʳʭ, ʯʘʩʪʦ ʩʦʝʜʠʥʷʶʱʠʭʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʈʘʟʤʝʨ ʷʯʝʡ 2,0 ʤʢʤ, ʩʠʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢ 

ʧʦʣʶʩʘʤ (ʈʠʩʫʥʦʢ 4).  

 

   
 

ʈʠʩʫʥʦʢ 4. ɻʣʝʜʠʯʠʷ ʪʨʝʭʢʦʣʶʯʢʦʚʘʷ: ʩʦʮʚʝʪʠʷ ʠ ʧʳʣʴʮʝʚʳʝ ʟʸʨʥʘ (ʉʕʄ:ʫʚʝʣʠʯʝʥʠʝ ³ 2 000ï5 

000) 

 

ʉʝʤʝʡʩʪʚʦ ʨʦʟʦʮʚʝʪʥʳʝ. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʙʦʷʨʳʰʥʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 3-ʙʦʨʦʟʜʥʦ-

ʧʦʨʦʚʳʝ, ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʝ, ʚ ʦʯʝʨʪʘʥʠʠ ʩ ʧʦʣʶʩʘ 3-ʣʦʧʘʩʪʥʳʝ, ʩ ʵʢʚʘʪʦʨʘ ʵʣʣʠʧʪʠʯʝʩʢʠʝ. 

ʇʆ 36,0ï41,0 ʤʢʤ, ʕɼ 26,8ï30,6 ʤʢʤ. ɹʦʨʦʟʜʳ ʛʣʫʙʦʢʠʝ, ʰʠʨʦʢʠʝ, ʩʞʘʪʳʝ ʩ ʵʢʚʘʪʦʨʘ. ʇʦʨʳ 

https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B33-insects-14-00874
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ʩʣʘʙʦʟʘʤʝʪʥʳʝ, ʙʦʣʝʝ ʤʝʥʝʝ ʦʢʨʫʛʣʳʝ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʦʢʦʣʦ 10,0 ʤʢʤ ʚ ʥʘʠʙʦʣʴʰʝʤ 

ʜʠʘʤʝʪʨʝ. ɼʠʘʤʝʪʨ ʘʧʦʢʦʣʴʧʠʫʤʘ 7,2 ʤʢʤ, ʰʠʨʠʥʘ 18,0ï21,6 ʤʢʤ. ʕʢʟʠʥʘ ʨʘʚʥʦʤʝʨʥʦ 

ʫʪʦʣʱʝʥʥʘʷ, 1,5 ʤʢʤ ʪʦʣʱʠʥʦʡ. ʉʢʫʣʴʧʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʪʦʥʢʘʷ, ʠʟʚʠʣʠʩʪʥʦ-

ʩʪʨʫʡʯʘʪʘʷ, ʩʪʨʫʡʢʠ ʥʘʧʨʘʚʣʝʥʳ ʧʦʜ ʫʛʣʦʤ ʢ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʩʪʦʣʙʠʢʠ ʩʣʘʙʦʟʘʤʝʪʥʳʝ, ʢʨʘʡ 

ʵʢʟʠʥʳ ʧʦʯʪʠ ʨʦʚʥʳʡ. ʇʦ ʢʨʘʶ ʙʦʨʦʟʜʳ ʩʪʨʫʡʢʠ ʠʜʫʪ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʚ ʤʝʟʦʢʦʣʴʧʠʫʤʝ ʧʦʜ 

ʨʘʟʥʳʤ ʫʛʣʦʤ. ʋ ʥʝʢʦʪʦʨʳʭ ʇɿ ʙʦʨʦʟʜʳ ʩʣʠʚʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʦʣʶʩʘ (ʈʠʩʫʥʦʢ 5). 
 

   

 

ʈʠʩʫʥʦʢ 5.  ɹʦʷʨʳʰʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ: ʮʚʝʪʳ ʠ  ʧʳʣʴʮʝʚʦʝ ʟʝʨʥʦ  (ʉʕʄ: ʫʚʝʣʠʯʝʥʠʝ ³2  000, 3 

000ï10 000) 

 

ʉʝʤʝʡʩʪʚʦ ʤʘʣʴʚʦʚʳʝ. ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʛʠʙʠʩʢʘ ʩʠʨʠʡʩʢʦʛʦ ʩʬʝʨʦʠʜʘʣʴʥʳʝ, 

ʤʥʦʛʦʧʦʨʦʚʳʝ, ʚ ʦʯʝʨʪʘʥʠʠ ð ʦʢʨʫʛʣʳʝ. ɼʠʘʤʝʪʨ ʟʝʨʝʥ ʩ ʰʠʧʘʤʠ ð 33,6ï40,0 ʤʢʤ. ʇʦʨʳ 

ʦʢʨʫʛʣʳʝ ʠʣʠ ʰʠʨʦʢʦʵʣʣʠʧʪʠʯʝʩʢʠʝ 5,0ï6,0 ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʨʦʚʥʳʤ ʢʨʘʝʤ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʵʢʟʠʥʳ ʢʨʫʧʥʦ ʰʠʧʦʚʘʪʘʷ, ʘ ʤʝʞʜʫ ʰʠʧʘʤʠ ð ʩʢʣʘʜʯʘʪʘʷ. ʐʠʧʳ ʢʦʥʫʩʦʠʜʘʣʴʥʳʝ, 

ʤʦʥʦʤʦʨʬʥʳʝ, ʩʠʣʴʥʦ ʚʳʪʷʥʫʪʳʝ, ʢʨʫʧʥʳʝ (10,0) 15,0ï20,5 ʤʢʤ ʚʳʩʦʪʦʡ, 5,0ï6,6 ʤʢʤ 

ʰʠʨʠʥʦʡ ʚ ʦʩʥʦʚʘʥʠʠ, ʩ ʧʨʠʪʫʧʣʝʥʥʳʤʠ ʚʝʨʭʫʰʢʘʤʠ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 25,0ï33,3 ʤʢʤ. 

ʆʩʥʦʚʘʥʠʷ ʰʠʧʦʚ ʰʠʨʦʢʠʝ (ʈʠʩʫʥʦʢ 6). 

 

  
 

ʈʠʩʫʥʦʢ 6. ɻʠʙʠʩʢ ʩʠʨʠʡʩʢʠʡ: ʮʚʝʪʦʢ ʠ ʧʳʣʴʮʝʚʦʝ ʟʝʨʥʦ (ʉʕʄ: ʫʚʝʣʠʯʝʥʠʝ ³ 600) 

 

ʇʳʣʴʮʝʚʳʝ ʟʝʨʥʘ ʤʘʣʴʚʳ ʧʨʝʥʝʙʨʝʞʝʥʥʦʡ ʩʬʝʨʦʠʜʘʣʴʥʳʝ, ʤʥʦʛʦʧʦʨʦʚʳʝ, ʚ ʦʯʝʨʪʘʥʠʠ 

ʦʢʨʫʛʣʳʝ. ɼʠʘʤʝʪʨ ʟʝʨʝʥ ʩ ʰʠʧʘʤʠ ï 38,0 ʤʢʤ. ʇʦʨʳ ʚ ʯʠʩʣʝ ʙʦʣʝʝ 100, ʦʢʨʫʛʣʳʝ 1,3ï2,0 

ʤʢʤ ʚ ʜʠʘʤʝʪʨʝ ʩ ʨʦʚʥʳʤ ʢʨʘʝʤ. ʇʦʚʝʨʭʥʦʩʪʴ ʵʢʟʠʥʳ ʢʨʫʧʥʦ ʰʠʧʦʚʘʪʘʷ, ʘ ʤʝʞʜʫ ʰʠʧʘʤʠï 

ʷʤʯʘʪʘʷ. ʐʠʧʳ ʦʩʪʨʦʢʦʥʠʯʝʩʢʠʝ, ʦʯʝʥʴ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʚʳʩʦʪʝ, 2,7ï

12,0 ʤʢʤ, 2,6ï4,0 ʤʢʤ ʰʠʨʠʥʦʡ ʚ ʦʩʥʦʚʘʥʠʠ, ʠʥʦʛʜʘ ʩ ʟʘʛʥʫʪʦʡ ʚʝʨʭʫʰʢʦʡ, ʙʳʚʘʶʪ ʙʦʣʴʰʠʝ 

ʠ ʦʩʪʨʳʝ ʠʣʠ ʪʫʧʳʝ ʠ ʢʦʨʦʪʢʠʝ, ʧʨʷʤʳʝ ʠʣʠ ʠʟʦʛʥʫʪʳʝ (ʈʠʩʫʥʦʢ 7).  

 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 97 

 

   
 

ʈʠʩʫʥʦʢ 7. ʇʳʣʴʮʝʚʦʝ ʟʝʨʥʦ ʤʘʣʴʚʳ ʧʨʝʥʝʙʨʝʞʝʥʥʦʡ (ʉʕʄ: ʫʚʝʣʠʯʝʥʠʝ ³ 600, 3 000) 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʘʵʨʦʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʤ ʩʧʝʢʪʨʝ ʛ. ʆʰ  ʧʳʣʴʮʘ ʤʘʣʴʚʦʚʳʭ ʩʦʩʪʘʚʣʷʣʘ 

5%. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʦʩʪʝʧʝʥʥʳʡ ʩʜʚʠʛ ʚ ʩʪʦʨʦʥʫ ʫʨʙʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ (SO2, O3 NO, CO2) ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʳʣʴʮʘ ʥʘʢʘʧʣʠʚʘʝʪ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ-ʟʘ ʩʚʦʝʡ 

ʣʠʧʦʬʠʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʠ [7, 8]. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʷʚʣʷʝʪʩʷ ʬʠʟʠʢʦ-ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʤ ʠ, ʧʦʤʠʤʦ ʝʛʦ ʜʨʫʛʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʧʦʣʣʠʥʦʟʘ 

[9]. ʊʝʤʧʝʨʘʪʫʨʘ ʠ ʦʩʘʜʢʠ ʠʟʤʝʥʷʶʪ ʤʘʢʩʠʤʫʤʳ ʜʥʝʚʥʦʡ ʵʤʠʩʩʠʠ ʧʳʣʴʮʳ  ʦʪ 35 ʜʦ 40% ʠ 

ʫʚʝʣʠʯʠʚʘʶʪ ʦʙʱʫʶ ʛʦʜʦʚʫʶ  ʵʤʠʩʩʠʶ ʧʳʣʴʮʳ ʥʘ 16-40% ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʚ ʬʝʥʦʣʦʛʠʠ ʠ  

ʧʨʦʜʫʢʮʠʠ. ɺʢʣʘʜ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʳʣʴʮʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢ (<10%), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠʣʠ CO2 [10].  

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʥʘʯʘʣʦ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʩʝʨʴʝʟʥʦʩʪʴ 

ʧʳʣʴʮʝʚʦʛʦ ʩʝʟʦʥʘ, ʪʘʢ ʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ  CO2 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʬʦʪʦʩʠʥʪʝʟ ʠ ʧʳʣʴʮʝʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ɺʦ ʚʨʝʤʷ ʨʘʟʚʠʪʠʷ ʚ ʧʳʣʴʥʠʢʝ 

ʠ ʧʨʠ ʨʘʩʩʝʠʚʘʥʠʠ ʧʳʣʴʮʳ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʥʘ ʥʝʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʢʦʤʧʣʝʢʩ  

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ  ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʪʷʞʝʩʪʴ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ  ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʨʠʥʠʪʘ ʠ  ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ. ʅʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʥʪʦʤʦʬʠʣʴʥʦʡ ʧʳʣʴʮʳ ʚ ʚʦʟʜʫʭʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠ ̫ʠ, ʚ ʮʝʣʦʤ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʠ ʩʠʩʪʝʤʘ ʦʟʝʣʝʥʝʥʠʷ (ʙʝʟ ʫʯʸʪʘ ʘʣʣʝʨʛʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ) ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ ʠ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʨʘʥʝʝ ʥʝʦʙʳʯʥʳʭ ʤʝʩʪʘʭ. ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʨʘʩʪʝʪ ʯʠʩʣʦ ʩʪʨʘʥ, 

ʚʢʣʶʯʘʷ ʂʳʨʛʳʟʩʪʘʥ ʩ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤʠ ʧʣʦʱʘʜʷʤʠ, ʦʪʚʝʜʝʥʥʳʤʠ ʧʦʜ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʯʪʦ ʧʦʚʣʠʷʝʪ ʥʘ ʨʦʩʪ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [11-13].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʪʨʘʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʠ 

ʤʠʢʨʦʙʠʦʤ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʨʦʩʪ ʘʣʣʝʨʛʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʝʛʦ 

ʩʦʢʨʘʱʝʥʠʝʤ [14, 15]. 

ʅʘʙʣʶʜʘʝʤʦʝ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʘʵʨʦʘʣʣʝʨʛʝʥʳ 

ʚʢʣʶʯʘʝʪ ʚʘʨʠʘʮʠʠ ʚ ʠʭ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʘʪʤʦʩʬʝʨʝ, ʩʜʚʠʛʠ ʚʦ ʚʨʝʤʝʥʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʳʣʴʮʝʚʦʛʦ ʩʝʟʦʥʘ, ʤʦʜʠʬʠʢʘʮʠʠ ʘʣʣʝʨʛʝʥʥʦʩʪʠ ʧʳʣʴʮʳ ʠ  ʩʧʦʨ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʠ 

ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ [16].  
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ɹʣʦʢ 2. ʄʝʜʦʥʦʩʥʳʝ ʧʯʸʣʳ ʢʘʢ ʙʠʦʤʦʥʠʪʦʨʳ ʠ ʙʠʦʠʥʜʠʢʘʪʦʨʳ. 

ʉʯʠʪʘʶʪ, ʯʪʦ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʝʜʦʥʦʩʥʳʤʠ ʧʯʝʣʘʤʠ, ʧʨʠʥʦʩʠʤʦʡ ʠʤʠ 

ʧʳʣʴʮʦʡ ʤʝʜʦʥʦʩʦʚ ʠ ʧʳʣʴʮʝʥʦʩʦʚ, ʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʚʦʟʜʫʭʘ ʚ ʠʟʤʝʥʷʶʱʝʤʩʷ ʢʣʠʤʘʪʝ, 

ʟʘʛʨʷʟʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦ ʩʠʭ ʧʦʨ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ.  

ʈʘʙʦʯʠʝ ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ ʦʙʳʯʥʦ ʞʠʚʫʪ ʦʢʦʣʦ ʩʦʨʦʢʘ ʧʷʪʠ ʜʥʝʡ, ʧʨʦʭʦʜʷ ʨʘʟʥʳʝ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʨʦʣʠ ʚ ʫʣʴʝ [17]. ʆʥʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ ʞʠʟʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʠʱʝ, ʘ ʪʘʢʞʝ ʪʝʭ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʫʣʝʡ ʧʯʝʣʘʤʠ-ʩʦʙʠʨʘʪʝʣʷʤʠ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʳʣʴʮʳ ʠ ʥʝʢʪʘʨʘ. ɹʠʦʤʦʥʠʪʦʨʠʥʛ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʦʙʨʝʣ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [18].  

ɺ ʦʙʣʘʩʪʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʟʫʯʝʥʠʶ 

ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʠ ʧʨʦʜʫʢʪʦʚ ʧʯʝʣʦʚʦʜʩʪʚʘ. ʄʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ ʢʘʢ ʙʠʦʤʦʥʠʪʦʨʳ 

ʚʳʜʝʣʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʘʢʢʫʤʫʣʠʨʫʶʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ ʠ ʚʦʜʳ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʜʠʫʩʝ ʙʦʣʝʝ 3 ʢʤ ʚʦ ʚʨʝʤʷ ʩʚʦʠʭ ʢʦʨʤʦʚʳʭ ʵʢʩʧʝʜʠʮʠʡ [19-24], ʧʦʪʦʤ ʚʩʸ 

ʵʪʦ ʧʦʧʘʜʘʝʪ ʚ ʤʸʜ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ (ʠ ʧʨʦʜʫʢʪʦʚ ʧʯʝʣʦʚʦʜʩʪʚʘ) ʢʘʢ ʠʥʜʠʢʘʪʦʨʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

1. ʇʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʭ ʣʝʛʢʦ ʩʦʜʝʨʞʘʪʴ ʠ ʩʦʙʠʨʘʪʴ [19, 25].  

2. ʉʦʚʝʨʰʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦʭʦʜʦʚ ʟʘ ʧʠʱʝʡ ʚ ʜʝʥʴ (12ï15 ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʩʪʠ), 

ʦʭʚʘʪʳʚʘʷ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 7 ʢʤ2 [10, 26], ʥʘʢʘʧʣʠʚʘʷ ʚ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʤ ʪʨʘʢʪʝ ʠʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʠʭ ʚʦʣʦʩʘʪʳʭ ʪʝʣʘʭ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ [20, 

28].  

ʇʦʜʩʯʠʪʘʥʦ, ʯʪʦ ʦʜʥʘ ʢʦʣʦʥʠʷ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ (ʠʟ 20 000 ʧʯʝʣ) ʩʦʙʠʨʘʝʪ ʦʢʦʣʦ ʜʝʩʷʪʠ 

ʤʠʣʣʠʦʥʦʚ ʤʠʢʨʦʦʙʨʘʟʮʦʚ ʥʝʢʪʘʨʘ ʠ ʧʳʣʴʮʳ ʚ ʜʝʥʴ [25].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ ʩʦʙʠʨʘʶʪ ʬʨʘʛʤʝʥʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʘʢʢʫʤʫʣʠʨʫʷ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʠʟ ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʦʯʚʳ [ 25, 29]. ʇʦ ʚʦʟʚʨʘʱʝʥʠʠ ʚ 

ʫʣʝʡ ʧʯʝʣʳ-ʩʙʦʨʱʠʮʳ ʧʝʨʝʥʦʩʷʪ ʩʦʙʨʘʥʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʛʜʝ ʦʥʠ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʧʯʝʣʦʚʦʜʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʚʦʩʢ ʠ ʤʝʜ [20, 30, 31]. 

3. ʆʙʲʝʜʠʥʷʶʪ ʜʘʥʥʳʝ ʦ ʟʘʛʨʷʟʥʝʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʠ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʦʪʙʠʨʘʪʴ.  

ʂʨʦʤʝ ʪʦʛʦ, ʟʘʩʣʫʞʠʚʘʶʱʠʝ ʚʥʠʤʘʥʠʷ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʘʥʘʣʠʟʝ 

ʧʳʣʴʮʳ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʝʝ ʣʝʛʢʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʙʦʨʘ ʠʟ ʨʘʟʥʳʭ ʤʝʩʪ 

[7, 8, 30]. ʅʦ ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʳʣʴʮʳ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʣʠʧʦʬʠʣʴʥʦʩʪʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʡ [7, 32]. ʇʳʣʴʮʘ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʟʤʝʥʝʥʠʶ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʧʦʩʢʦʣʴʢʫ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʛʨʘʥʠʯʠʚʘʶʪ ʢʦʨʤʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʜʦʥʦʩʥʳʭ 

ʧʯʝʣ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʙʦʨ ʧʨʦʙ ʧʳʣʴʮʳ [32].  

ʄʸʜ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʝʟʦʥʥʳʝ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʮʝʥʠʚʘʶʱʠʝ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʝʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʜʦʤ ʚʩʝʡ ʧʯʝʣʳ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ ʙʳʣʘ 

ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʡ [16].  

ʇʨʝʜʝʣʳ ʥʘʜʝʞʥʦʩʪʠ ʫʣʴʝʚʳʭ ʤʘʪʨʠʮ ʩʚʷʟʘʥʳ ʩ ʩʝʟʦʥʦʤ ʦʪʙʦʨʘ ʧʨʦʙ, ʧʦʛʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠ ʢʦʨʤʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʘʪʨʠʮʳ, ʘ ʪʘʢʞʝ ʦʪ 

ʪʠʧʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʦʣʝʟʥʦʩʪʴ ʫʣʴʝʚʳʭ ʤʘʪʨʠʮ ʨʘʟʣʠʯʘʶʪʩʷ. ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʇɸʋ ʠ ʪʠʧʠʯʥʳʝ ʩʝʟʦʥʳ ʦʪʙʦʨʘ ʧʨʦʙ ʧʯʝʣʠʥʳʭ ʤʘʪʨʠʮ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʢʦʨʤʦʚʳʭ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ.  

ʇʠʢʦʚʳʝ ʫʨʦʚʥʠ ʇɸʋ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʟʠʤʦʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 

https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B13-insects-14-00874
https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B13-insects-14-00874
https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B10-insects-14-00874
https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B32-insects-14-00874
https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B33-insects-14-00874
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ʚʳʙʨʦʩʘʤʠ ʥʝʢʦʪʦʨʳʭ ʇɸʋ ʚ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʦʪʦʧʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʫʚʝʣʠʯʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ [33] ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʥʝʢʦʪʦʨʳʭ ʇɸʋ ʢ 

ʬʦʪʦʜʝʛʨʘʜʘʮʠʠ [34]. ʆʜʥʘʢʦ ʘʢʪʠʚʥʦʩʪʴ ʢʦʨʤʦʜʦʙʳʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʥʠʞʘʝʪʩʷ 

ʚ ʟʠʤʦʡ [28], ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʴʰʝʤʫ ʠʭ ʚʦʟʜʝʡʩʪʚʠʶ  ʥʘ ʧʯʝʣ. ɹʦʣʝʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʢʣʶʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʛʨʘʥʠʯʠʚʘʣʠ ʚʳʙʦʨʢʫ ʩʝʟʦʥʘʤʠ ʩ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʢʦʨʤʦʜʦʙʳʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʦʮʝʥʢʠ ʢʨʠʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʇɸʋ ʧʦʪʨʝʙʫʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʤʘʪʨʠʮʘ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ, ʚʦʟʥʠʢʘʝʪ ʝʩʪʝʩʪʚʝʥʥʘʷ ʜʠʣʝʤʤʘ 

çʥʝ ʪʦ ʤʝʩʪʦ, ʥʝ ʪʦ ʚʨʝʤʷè, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʢʘʢ 

ʝʜʠʥʦʛʦ ʙʠʦʤʦʥʠʪʦʨʘ ʟʘʛʨʷʟʥʝʥʠʷ ʇɸʋ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʣʠʩʴ ʣʝʪʦʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʀʣʠʝʚʠʯ ʩ ʩʦʘʚʪ. [36] ʩʦʦʙʱʠʣʠ ʦ ʧʠʢʦʚʳʭ ʫʨʦʚʥʷʭ ʢʘʜʤʠʷ ʠ ʭʨʦʤʘ ʫ 

ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʟʠʤʦʡ. ʇʦʩʢʦʣʴʢʫ ʟʠʤʥʠʝ ʧʯʝʣʳ ʨʝʜʢʦ ʧʦʢʠʜʘʶʪ ʫʣʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʝʥʴʰʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʘʪʤʦʩʬʝʨʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʵʪʦʪ ʬʘʢʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʧʠʪʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʥʠ ʧʦʪʨʝʙʣʷʶʪ ʟʠʤʦʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʠʟʤʝʥʝʥʠʝ ʥʘʙʣʶʜʘʝʤʦʡ ʤʘʪʨʠʮʳ ʫʣʴʝʚ ʟʠʤʦʡ ʥʘ ʪʝ, ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʦʪʨʘʞʘʶʪ ʟʘʛʨʷʟʥʝʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʱʠ, ʢʘʞʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʱʠ, ʪʘʢʠʭ ʢʘʢ 

ʧʳʣʴʮʘ ʠ ʧʨʦʧʦʣʠʩ, ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʠ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʵʪʠʭ ʤʘʪʨʠʮʘʭ [7, 8 , 30, 35]. 

ʅʘ ʘʢʪʠʚʥʦʩʪʴ ʜʦʙʳʚʘʥʠʷ ʧʠʱʠ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʘ, ʥʦ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, 

ʚʣʘʞʥʦʩʪʴ ʠ ʦʙʣʘʯʥʦʩʪʴ [25]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, 

ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʝ ʢʘʢ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʠʣʠ ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʠ 

ʫʨʙʘʥʠʟʘʮʠʷ, ʚʣʠʷʶʪ ʥʘ ʢʦʨʤʣʝʥʠʝ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʠʩʢʘ ʧʠʱʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ [37]. ɹʦʣʝʝ ʪʦʛʦ, 

ʝʩʣʠ ʠʩʪʦʯʥʠʢʦʚ ʧʠʱʠ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ ʫʚʝʣʠʯʠʚʘʶʪ ʦʙʳʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʢʦʨʤʣʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ ʚʦʢʨʫʛ ʫʣʴʷ ʜʦ ʢʠʣʦʤʝʪʨʦʚ ʚ ʧʦʠʩʢʘʭ ʧʠʱʠ [25]. ʕʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʞʠʜʘʥʥʦ ʥʠʟʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʫ ʤʝʜʦʥʦʩʥʳʭ 

ʧʯʝʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. ʆʜʥʘʢʦ ʫʜʠʚʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʘʡʦʥʘʭ, ʫʜʘʣʝʥʥʳʭ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʜʨʝʡʬʦʤ ʠ ʧʝʨʝʥʦʩʦʤ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʫʜʘʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ [36, 37]. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʤʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʥʝ ʩʣʝʜʫʝʪ 

ʚʳʙʠʨʘʪʴ ʘʧʨʠʦʨʠ, ʘ ʚʳʙʠʨʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʦʪʨʘʞʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

[36]. 

ʀʩʧʦʣʴʟʫʷ ʧʦʜʭʦʜ çɽʜʠʥʦʝ ʟʜʦʨʦʚʴʝè, ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʤʠʨʘ ʜʣʷ ʚʩʝʭ 

ʞʠʚʳʭ ʩʫʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʙʘʣʘʥʩʫ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʯʝʣʦʚʝʢʘ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʵʢʦʩʠʩʪʝʤ 

[38]. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʱʘʝʪ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʥʦ ʪʘʢʞʝ ʧʨʠʟʥʘʝʪ ʚʥʫʪʨʝʥʥʶʶ 

ʮʝʥʥʦʩʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʨʝʰʘʶʱʫʶ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʞʠʚʦʪʥʳʝ ʠ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ 

ʠʛʨʘʶʪ ʚ ʥʘʰʝʤ ʦʙʱʝʤ ʙʣʘʛʦʧʦʣʫʯʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʠʛʠʝʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʤʝʜʦʥʦʩʥʫʶ ʧʯʝʣʫ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʤʦʜʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ ʜʣʷ ʢʦʥʮʝʧʮʠʠ çɽʜʠʥʦʝ 

ʟʜʦʨʦʚʴʝè [39]. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʦʥʠʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʦʚʥʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʮʝʥʢʘ ʚʩʝʛʦ ʪʝʣʘ ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʳ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʦʢʨʫʞʘʶʱʝʤ ʚʦʟʜʫʭʝ, ʧʦʯʚʝ ʠ ʚʦʜʝ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʝʪ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʘʢ 

ʦʨʛʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʩʘʤ ʧʦ ʩʝʙʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʠʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, 

ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ [35, 40, 41], ʢʦʪʦʨʳʡ ʩʦʦʙʱʠʣ, ʯʪʦ ʠʟ-ʟʘ ʠʩʪʦʱʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟʫʯʝʥʥʳʝ ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʦʣʫ ʠ ʘʩʬʘʣʴʪ ʜʣʷ 

https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B65-insects-14-00874
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ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʧʦʣʠʩʘ. ʋʛʨʦʟʘ ʦʙʱʝʤʫ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʝʛʨʘʜʘʮʠʝʡ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʦʯʝʚʠʜʥʘ [35], ʙʠʦʤʦʥʠʪʦʨʠʥʛ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʱʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. [37]. 

ʄʝʜʦʥʦʩʥʘʷ ʧʯʝʣʘ ʩʘʤʘ ʧʦ ʩʝʙʝ ʦʢʘʟʘʣʘʩʴ ʩʘʤʦʡ ʥʘʜʝʞʥʦʡ ʤʘʪʨʠʮʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚʘʭ. ʆʜʥʘʢʦ ʥʘʜʝʞʥʦʩʪʴ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʧʯʝʣʦʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʤʦʥʠʪʦʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʧʝʨʝʤʝʥʥʳʭ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʝʩʴʤʘ ʥʝʦʧʨʝʜʝʣʝʥʥʳ, 

ʪʦʛʜʘ ʢʘʢ ʜʨʫʛʠʝ ʤʦʞʥʦ ʫʯʝʩʪʴ, ʩʣʝʜʫʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. ɺʦ-ʧʝʨʚʳʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʠ ʫʣʴʷ ʥʘ ʫʯʘʩʪʢʝ, ʯʪʦʙʳ ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʠʷ ʚ 

ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʝʤʴʝ. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʟʣʠʯʥʳʝ 

ʫʯʘʩʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 8 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʯʪʦʙʳ ʩʚʝʩʪʠ 

ʢ ʤʠʥʠʤʫʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʢʨʳʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠʟ-ʟʘ ʨʘʜʠʫʩʘ ʧʦʣʝʪʘ ʢʦʨʤʷʱʠʭʩʷ 

ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ. ɺ-ʪʨʝʪʴʠʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʨʠʮʳ ʫʣʴʝʚ ʠʣʠ ʜʨʫʛʠʝ 

ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ. ɹʦʣʝʝ ʪʦʛʦ, ʘʚʪʦʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʥʘ ʢʦʨʤʣʝʥʠʝ 

ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʚʣʠʷʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʦʟʜʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʤʝʪʦʜʦʚ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʤʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ ʚʤʝʩʪʦ ʧʳʣʴʮʳ ʩʪʘʣʠ ʧʨʠʥʦʩʠʪʴ ʚ ʫʣʴʠ 

ʤʠʢʨʦʧʣʘʩʪʠʢ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʦʣʠʤʝʨʥʳʭ ʯʘʩʪʠʮ ʚ ʤʸʜʝ.  

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʥʘ ʧʳʣʴʮʫ, ʫʧʦʪʨʝʙʣʷʪʴ 

ʤʸʜ ʠ ʮʚʝʪʦʯʥʫʶ ʧʳʣʴʮʫ ʚ ʧʠʱʫ ʠʣʠ ʢʘʢ ʣʝʯʝʙʥʦʝ ʩʨʝʜʩʪʚʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʮʝʣʝʙʥʳʝ 

ʩʚʦʡʩʪʚʘ, ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʤʸʜ ʧʦʧʘʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʝʩʴ ʩʧʝʢʪʨ ʘʣʣʝʨʛʝʥʥʦʡ ʧʳʣʴʮʳ, ʥʘʯʠʥʘʷ ʦʪ ʧʳʣʴʮʳ ʧʦʣʳʥʠ ð ʢʨʘʝʚʦʛʦ ʘʣʣʝʨʛʝʥʘ 

ʨʝʩʧʫʙʣʠʢʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʳʣʴʮʦʡ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʥʝʛʦ ʪʘʢʞʝ 

ʧʦʧʘʜʘʶʪ ʩʧʦʨʳ ʛʨʠʙʦʚ, ʚʝʛʝʪʠʨʫʶʱʠʝ ʥʘ ʧʳʣʴʮʝ ʤʥʦʛʠʭ ʨʘʩʪʝʥʠʡ ʠʣʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʬʠʪʦʧʘʪʦʣʦʛʠʠ. 

ʄʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʧʨʝʜʤʝʪ ʟʘʛʨʷʟʥʝʥʠʷ ʧʝʩʪʠʮʠʜʘʤʠ, ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ ʠ ʛʨʠʙʢʦʚʳʤʠ ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʢʦʩʠʩʪʝʤ ʚ ʮʝʣʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʤʦʥʠʪʦʨʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʜʦʧʦʣʥʷʶʱʫʶ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ ʚʩʝʦʙʲʝʤʣʶʱʠʡ ʠ ʩʣʦʞʥʳʡ ʚʟʛʣʷʜ ʥʘ ʟʜʦʨʦʚʴʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʩʦʛʣʘʩʫʶʱʠʡʩʷ ʩ ʢʦʥʮʝʧʮʠʝʡ çɽʜʠʥʦʝ ʟʜʦʨʦʚʴʝè, ʢʦʪʦʨʘʷ ʧʨʠʟʥʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʟʜʦʨʦʚʴʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ʇʦʩʨʝʜʩʪʚʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʤʳ 

ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦ 

ʙʣʘʛʦʧʦʣʫʯʠʠ ʩʦʦʙʱʝʩʪʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʵʪʦʡ ʩʨʝʜʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʳʥʝʰʥʠʡ ʦʙʲʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʛʨʘʥʠʯʝʥ, ʯʘʩʪʦ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʥʘ ʢʦʥʪʨʘʩʪʥʳʭ 

ʣʘʥʜʰʘʬʪʘʭ ʠ ʦʮʝʥʢʝ ʘʥʘʣʦʛʠʯʥʳʭ ʪʠʧʦʚ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ. 

ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦ ʙʠʦʤʦʥʠʪʦʨʠʥʛʫ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ. ʇʦʜʦʙʥʳʝ ʫʩʠʣʠʷ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʪ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʜʦʩʪʫʧʥʳʭ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʠʤʳʭ 

ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʠʛʠʝʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʝʦʙʭʦʜʠʤʳ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʜʦʩʪʫʧʥʳʡ ʧʨʦʪʦʢʦʣ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʫʨʦʚʥʝʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʤʘʪʨʠʮʘʭ ʫʣʴʝʚ. 

ʀʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ 

ʘʪʤʦʩʬʝʨʝ ʪʘʢʠʭ ʪʨʠʛʛʝʨʥʳʭ ʬʘʢʪʦʨʦʚ,  ʢʘʢ ʧʳʣʴʮʘ ʠ ʩʧʦʨʳ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ 

ʚʳʟʳʚʘʝʪ ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʨʠʥʠʪ ʠ ʙʨʦʥʭʠʘʣʴʥʫʶ ʘʩʪʤʫ ʫ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ.  
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https://www-mdpi-com.translate.goog/2075-4450/14/11/874?_x_tr_sl=en&_x_tr_tl=ru&_x_tr_hl=ru&_x_tr_pto=sc#B66-insects-14-00874
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ʇʳʣʴʮʘ ʘʥʝʤʦʬʠʣʴʥʳʭ, ʘ ʠʥʦʛʜʘ  ʵʥʪʦʤʦʬʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ  ʢʘʢ  ʚʝʜʫʱʘʷ ʧʨʠʯʠʥʘ 

ʧʦʣʣʠʥʦʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʙʠʦʘʵʨʦʟʦʣʷ.  

ʄʦʥʠʪʦʨʠʥʛ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ ʫʞʝ ʜʘʚʥʦ ʩʯʠʪʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ  ʢʣʶʯʝʚʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ [42]. ɺ ʩʚʷʟʠ ʩ 

ʧʨʠʟʥʘʥʠʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʘʪʤʦʩʬʝʨʳ, 

ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʥʝ ʪʦʣʴʢʦ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʦʮʝʥʢʝ, ʥʦ ʪʘʢʞʝ ʢ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʩʝʣʝʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʚʦʟʜʫʭʘ [43].  

ʄʳ ʦʪʤʝʪʠʣʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʨʦʩʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʟʦʨʦʚ ʧʦ 

ʙʠʦʤʦʥʠʪʦʨʘʤ ʢʘʢ ʠʥʜʠʢʘʪʦʨʘʤ ʢʦʤʧʣʝʢʩʥʦʡ ʪʨʠʘʜʳ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʟʤʝʥʝʥʠʝʤ ʨʘʥʝʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʦʟʜʝʡʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ, ʩʝʟʦʥʥʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʘʣʣʝʨʛʝʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʦʣʞʘʶʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʠ ʟʘʧʦʣʥʷʪʴ ʧʨʦʙʝʣʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʚ ʥʘʰʠʭ 

ʟʥʘʥʠʷʭ ʧʦ ʵʪʦʡ ʩʣʦʞʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʤʝ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʫʨʙʘʥʠʟʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʘʵʨʦʘʣʣʝʨʛʝʥʦʚ, ʧʨʠʚʦʜʷ ʢ ʨʘʩʪʫʱʝʤʫ ʯʠʩʣʫ ʙʦʣʴʥʳʭ ʧʦʣʣʠʥʦʟʘʤʠ ʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ.  

ɺ ʙʫʜʫʱʝʤ ʠʟ-ʟʘ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ  ʩʮʝʥʘʨʠʡ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʤʝʥʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʥʦʚʘʷ ʨʘʩʩʝʠʚʘʝʤʘʷ ʧʳʣʴʮʘ ʙʫʜʝʪ ʫʞʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʠ 

ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʠʥʛʘʣʷʮʠʦʥʥʳʝ ʠ ʧʠʱʝʚʳʝ ʘʣʣʝʨʛʝʥʳ. ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʚ ʩʨʝʜʥʝ- ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚʪʦʨʠʯʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʳʣʴʮʝ.  

ʆʩʥʦʚʥʳʝ ɻ ʬʬʝʢʪʳ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʠʘʜʳ: ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʨʙʘʥʠʟʘʮʠʠ, ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʳʣʴʮʫ 

ʵʥʪʦʤʦʬʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ: 

1) ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʝ ʨʘʥʥʝʝ ʩʨʦʢʠ  ʠ ʫʜʣʠʥʝʥʠʝ ʩʝʟʦʥʘ ʧʳʣʴʮʝʚʘʥʠʷ ʤʝʜʦʥʦʩʦʚ ʠ 

ʧʳʣʴʮʝʥʦʩʦʚ; 

2) ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ  ʧʳʣʴʮʳ ʘʣʣʝʨʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʚ  

ʚʦʟʜʫʭʝ ʛʦʨʦʜʦʚ,  ʚ ʩʚʷʟʠ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ ʥʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʠʟʤʝʥʝʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ) ʠ ʦʟʝʣʝʥʝʥʠʷ ʨʘʩʪʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ 

ʚʳʨʘʞʝʥʥʳʝ ʘʣʣʝʨʛʝʥʥʳʝ ʩʚʦʡʩʪʚʘ; 

3) ʠʟʤʝʥʝʥʠʝ ʘʣʣʝʨʛʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ: 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʘʣʣʝʨʛʝʥʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʳʣʴʮʝ; 

4) ʚʝʛʝʪʠʨʦʚʘʥʠʝ ʥʘ ʧʳʣʴʮʝ ʙʘʢʪʝʨʠʡ ʠ ʩʧʦʨ ʛʨʠʙʦʚ, ʠʟʤʝʥʷʶʱʠʭ ʩʪʨʫʢʪʫʨʫ 

ʧʳʣʴʮʝʚʦʛʦ ʟʝʨʥʘ; 

5) ʤʝʜʦʥʦʩʥʳʝ ʧʯʸʣʳ (Apis mellifera) ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʢʘʢ ʦʪʣʠʯʥʳʝ ʙʠʦʤʦʥʠʪʦʨʳ 

ʠ ʙʠʦʠʥʜʠʢʘʪʦʨʳ: ʘ) ʫʩʪʦʡʯʠʚʳ ʠ ʥʘʢʘʧʣʠʚʘʶʪ ʠʣʠ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʪʨʝʩʩʦʨʳ, ʥʝ ʨʘʟʨʫʰʘʷʩʴ; 

ʙ) ʧʝʨʝʥʦʩʷʪ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ: ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʝʩʪʠʮʠʜʳ, ʤʠʢʨʦʧʣʘʩʪʠʢ ʠ 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʠʠ, ʩʧʦʨʳ ʛʨʠʙʦʚ) ʚ ʩʚʦʠ ʫʣʴʠ; ʚ) ʩʣʫʞʘʪ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʥʠʢʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʛʨʦʟ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʣʘʥʜʰʘʬʪʘ ʠ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

6) ʤʸʜ ʦʙʣʘʜʘʝʪ ʘʣʣʝʨʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʪʘʢ ʢʘʢ ʚ ʥʝʛʦ ʧʦʧʘʜʘʝʪ ʧʳʣʴʮʘ ʢʘʢ  

ʤʝʜʦʥʦʩʦʚ ʠ ʧʳʣʴʮʝʥʦʩʦʚ, ʪʘʢ ʠ ʩʧʦʨʳ ʛʨʠʙʦʚ. 
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Abstract. The presented article provides extensive information on the use of some fodder 

plants common in the high-mountainous flora of the Nakhchivan. As an object of research, the 

highlands of Sharur, Shahbuz, Julfa, Ordubad, Babek and Kengerli districts were mainly studied. 

The conducted research allows to define important features characteristic for fodder plants, 

widespread in these territories. Forage plants form the basis of direct connection between crop and 

livestock production. The investigated various fodder plants, besides being valuable fodders, have 

taken a wide place in production due to a number of positive economic and biological properties. 

For the purpose of research, chemical composition of fodder plants and their fodder qualities were 

determined. Also, the chemical composition of 38 important forage species belonging to different 

species distributed in the flora of Nakhchivan in the course of numerous research and studies 

conducted by us, in percentage ratio, as well as other uses of these species are mentioned in the 

article mentioned. Thus, the study of fodder plants distributed in high mountainous areas is 

considered as an important scientific basis for identifying the directions of utilization of these 

plants. 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʝʪʩʷ ʦʙʰʠʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʢʦʨʤʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʚʳʩʦʢʦʛʦʨʥʦʡ ʬʣʦʨʝ ʅʘʭʠʯʝʚʘʥʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟʫʯʘʣʠʩʴ ʚʳʩʦʢʦʛʦʨʴʷ ʐʘʨʫʨʩʢʦʛʦ, ʐʘʭʙʫʟʩʢʦʛʦ, ɼʞʫʣʴʬʠʥʩʢʦʛʦ, 

ʆʨʜʫʙʘʜʩʢʦʛʦ, ɹʘʙʝʢʩʢʦʛʦ ʠ ʂʝʥʛʝʨʣʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʠʪʴ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʂʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ ʧʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦʤ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʧʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ 

ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤʠ ʢʦʨʤʘʤʠ, ʟʘʥʷʣʠ ʰʠʨʦʢʦʝ ʤʝʩʪʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʨʷʜʫ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʢʦʨʤʦʚʳʝ ʢʘʯʝʩʪʚʘ. ʊʘʢʞʝ 

ʧʨʠʚʦʜʠʪʩʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 38 ʚʘʞʥʳʭ ʢʦʨʤʦʚʳʭ ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʦ ʬʣʦʨʝ 

ʅʘʭʠʯʝʚʘʥʠ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʚʠʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʚʳʩʦʢʦʛʦʨʥʳʭ 
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ʨʘʡʦʥʘʭ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʞʥʘʷ ʥʘʫʯʥʘʷ ʦʩʥʦʚʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ.  

 

Keywords: forage, highland, substance, species. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʤ, ʚʳʩʦʢʦʛʦʨʴʝ, ʚʝʱʝʩʪʚʦ, ʚʠʜ. 

 

The chemical composition of fodder plants was studied for the purpose of the research. During the 

research, plant raw materials collected from the local flora were transferred to the chemical laboratory of the 

Ministry of Agriculture of Nakhchivan Autonomous Republic, and the fodder quality of plants was studied 

together with it. The results obtained are presented below [1, 3--7, 9, 11]. 

Nettle dicot ð Urtica dioica species contains 8% chlorophyll, vaccinia, 0.6% vitamin C, formic, 

pantothenic acids, carotenoids, caffeic, ferulic and p-coumaric acids, histamine, acetylcholine and other 

substances have been found. The leaf contains 170 mg% ascorbic acid, 20 mg% carotene, vitamins B, K. In 

100 g nettle contains 41 mg iron, 1.3 mg copper, 8.2 mg manganese, 4.3 mg boron, 2.7 mg titanium, 0.03 mg 

nickel and other substances present, which is high for a fodder plant. The first rosette leaves of U. dioica are 

harvested in early spring, i.e. March-April, and cooked into dishes. This plant is used by the local population 

for cooking roasts, qutab (Qutab is an Azerbaijani flat bread. It is in the shape of crescent and is filled with a 

variety of ingredients), dovga (Azerbaijani yogurt herbs soup). Also as a medicinal plant its leaves are used 

for gastrointestinal diseases, leaf juice ð for urolithiasis and gallstone disease, clear infusion of leaves ð for 

bleeding, etc. is used as [14]. 

Chaerophyllum bulbosum L. is an indispensable plant. Chemical analyses were carried out on the 

green above-ground part of the plant for use in fodder. The plant yielded 14.5-18% protein, 4-5% fatty oil, 

12-13% non-nitrogenous extractives, more than 30% ash, 24.1% cellulose, and up to 3% total nitrogen. 

Daucus carota L. root contains 2.0% fatty oil, sugar (4.5-15%), iron, phosphorus and calcium salts, 

trace elements ð cobalt, copper, boron, iodine, etc. found. Essential oil is obtained from all organs of the 

plant. The amount of essential oil in the seeds is 7.5%. The main composition of the oil is geranyl acetate 

(60%) and geraniol (12-14%). The essential oil obtained from the root of the plant contains Ŭ- and ɓ-pinene, 

aliphatic aldehydes of formic and acetic acid. The substance geraniol, obtained from the plant, has 

antibacterial activity. 

Fodder qualities of Heracleum trachyloma were studied by S. S. Ibadullaeva [5, 6]. 

Pimpinella rhodantha Boiss., collected during the research in the upper mountain-forest belt of 

Shahbuz and Ordubad districts, in the flowering phase in meadows behind the forest, the chemical 

composition of the raw material of the plant contains 8-9% protein, more than 4% fat, 29% cellulose and 

more than 51% non nitrogenous extractive material. An essential oil of 0.4% was obtained from transparent 

false jeera. The plant is used as a food additive because of its aroma. The chemical composition of essential 

oil obtained from seeds and flowers of false jeera is known from literature. 

Laser trilobum (L.) Borkh. ex G.Gaertn., B.Mey. & Scherb. is one of the plants whose essential oil we 

buy. The root of the plant yielded 0.18-0.21% of essential oil, while the stem yielded 0.26-0.30%. The 

maximum amount of essential oil was in the flower: 1.7-2.1%. The aromatic essential oil of the plant is 

emerald green in colour. The essential oil can be used against intestinal worms. The plant has been 

introduced into the local flora and has achieved good results. Therefore, it is considered appropriate to 

reintroduce the plant to pastures and hayfields. 

Chamaesciadium acaule (M. Bieb.) Boiss. It was collected and studied in different parts of Gunnut-

Kapichik district. During the study period it contained 12.8% ash, 14.1% protein, 3.5% fat, 28.8% fibre and 

40.8% nitrogen-free extractive matter. The above-ground part of Malva sylvestris contains about 22% 

protein, 15% protein, more than 6% fat, 48% nitrogen-free extractive substances and 13% fibre, which 

indicates the high fodder value of this plant [12]. 

It was found that in the flowering period Galium tenuissimum M. Bieb. contains 12% ash, 16.7% 

protein, 13.4% protein, 4.5% fat, 28.1% cellulose and 38.7% nitrogen-free extractives. 

https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/L.
https://ru.wikipedia.org/wiki/Boiss.
https://ru.wikipedia.org/wiki/L.
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There is no information in the literature on either the fodder or medicinal value of Stachys inflata 

Benth. However, during the monitoring it was observed that the plant was eaten by sheep and goats on 

pastures in early spring and autumn, and during ethno botanical studies it was collected those villagers drank 

it as a medicinal tea for fever. Chemical composition (% by dry weight): ash 10.4%, protein 0.7%, protein 

2.6%, fat 4.3%, cellulose 34.5%, nitrogen-free extractive substances up to 48%. 

The plant is not eaten during certain phases of vegetation (beginning of flowering and fruiting). 

However, in early autumn it is eaten in sufficient quantity by cattle. Therefore, its fodder value has been 

studied. People boil and drink this plant for fever in animals, and the fever quickly subsides. A detailed study 

of the chemical composition of the plant is planned for the future. 

Galium spurium L. has average fodder qualities by its chemical composition. Its chemical composition 

(% by dry weight): ash 11.1%, protein 10.7%, protein 9.6%, fat 2.3%, cellulose 24.5%, nitrogen-free 

extractive substances 51.9%. According to I.V. Larin et al. data, 100 kg of green mass of false dilgana 

contains 79.4 fodder units. At the beginning of the flowering period it is well eaten by cattle. The colouring 

substance is obtained from the root. 

Large horse gall ð Arctium lappa L. The green mass contains 87.4% water, 14.6% ash, 18.4% 

protein, 15.4% protein, 1.5% fat, 22.3% fibre, 43.2% nitrogen-free extractive substances. It also contains 

small amounts of alkaloids and essential oils.  

Arctium transcaucasicum Sosn. ex Grossh. Its chemical composition is somewhat different from horse 

manure. It contains 14.4% ash, 11.5% protein, 9.7% protein, 4.1% fat, 25.7% fibre, 4.3% nitrogen-free 

extractive substances. The leaves contain 30 mg of vitamin C. An alkaloid has been found in its leaves and 

flowers. The root of the young plant contains 75% inulin, essential oil, sap and bitter substances. 

It is used in folk medicine for a number of diseases. The plant contains inulin, protein, vaccines, 

phenolic acids, potassium, calcium, flavonoids, lignans, ascorbic acid, alkaloids, etc. There In its seeds was 

found arctiin, which is a lignan glycoside. 

Artemisia lercheana Weber ex Stechm. According to the results of chemical analysis it was found that 

the green mass of the plant in the first period of vegetation contains 20-22% protein, 6-7% essential oil, 25-

30% fibre and more than 40% of non-nitrogenous extractive substances. 

Wormwood bitter - infusion and solid extract of the plant Artemisia absinthium L. has choleretic, 

soporific and appetising properties, this property is widely used in folk medicine, Ŭ- and ɓ-thujones, tulyl 

alcohol, etc. includes. The bitter flavour of wormwood is due to the bitter sesquiterpene lactones absinthine 

and anabsinthine [15]. 

Lanceolate leaf - samples of lanceolate leaves of Plantago lanceolata L. collected in April contained 

12.8% ash, 18.4% protein, 5.8% oil, 11.0% cellulose and 52.2% non nitrogenous extractives. 

Plantago major L. Plantain has been used as a medicine since ancient times. It is especially used 

between the hands to treat boils and closed purulent wounds on the skin. The plant has also been tested in 

scientific medicine. On examination of the literature, it is found that pectin substance is present in all the 

organs of the plant. The leaves contain saponins, aucubin and catalpol iridoid glycosides, acteoside and 

plantaloside. Up to 20 per cent of pectin substance is also found. Its seeds contain fatty oils, steroidal 

saponins, pectins, sugars and other found items. Other organs of the plant contain benzoin, salsyl, jasmine, 

chlorozene, cinnamon, coffee, etc. there are acids. Among flavonoids, quercetin, apizenin, shield baicalein 

and others are found. Medicines derived from plants are used in the treatment of diseases of the 

gastrointestinal tract, including acute and chronic gastritis, gastric and duodenal ulcers. 

Achillea millefolium L. is a plant of high fodder value up to the flowering stage. The chemical 

composition of a sample of common oleander collected from an altitude of 2000 m at the budding stage (in 

% of absolute dry matter): ash ð 13.5, protein ð 19-55, fat ð 3.90, fibre ð 22.45, nitrogen, free extractive 

substances ð 41.05%. 

It is known from the literature that oleanders are essential oil plants. Besides being a common 

high-growing forage plant, it is also a flowering plant. Its composition is also rich in nutrients. 

Since it produces essential oil, it is used in the production of spirits and liqueurs. It is also used as a 

medicinal plant [10, 13, 30-34]. 

https://ru.wikipedia.org/wiki/L.
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The seed contains 2.1 per cent fat. Even because of the pungent odour, animals are not very 

willing to eat it. However, the essential oils of these plants have antimicrobial properties, so adding 

colouring agents to dry grass will improve feed quality and protect animals from infectious 

diseases. 

Achillea setacea Waldst. & Kit. in the flowering stage according to the chemical composition 

of absolute dry matter (in %): ash 7.25-21, protein 10.05-9.70, fatty oil 2.84-2.67, fibre 32.78-33.93 

and nitrogen-free extractive substances. found 47.06-44.79, which is a satisfactory indicator from 

the forage point of view [8]. 

Stephen's bitter gourd ð Taraxacum stevenii (Spreng.) DC. The amount of protein in bitter 

gourd harvested in Shahbuz district is 18.7-25.0%, fibre ð 14.8-26.5%. It is moderately eaten by 

animals. 

Hairy dock ð Leontodon hispidus L. develops very quickly after grazing, chemical analysis 

shows that during the vegetation period this plant contains 18.6% protein, 13.8% protein, 14.7% 

ash, 18.8% cellulose, 3.8% oil, 44.1% nitrogen-free extractive substances. According to some 

literature, the protein content is higher. 

From the study of the chemical composition of Caucasian geranium ð Geranium albiflorum 

Ledeb. species, it can be seen that it contains about 11% protein, about 3% fat and about 30% fibre. 

These indicators show that white geranium is a valuable fodder plant. 

The stem and leaves of Doronicum macrophyllum Fisch. ex Hornem. and Doronicum 

oblongifolium DC. contain 5.7-5.8% oil, the same as Doronicum oblongifolium. The chemical 

composition of leaves and stems of Doronicum oblongifolium shows that the leaves have 2.2 times 

more ash, 2 times more protein and 2.5 times less fibre than the stem of the plant. The amount of 

fatty oils in the leaves and stems of the plant is the same. This plant is readily eaten by animals [2]. 

The fresh leaves of Helianthemum lasiocarpum Jacques & Herincq taste like fresh cucumber 

and are used in cooking. Its roots and leaves contain vaccines. During the flowering period, 61.9 

mg% of vitamin C was found in mulberry leaves. 

Chemical analysis of the sample collected in the flowering phase of Centaurea cheiranthifolia 

var. purpurascens (DC.) Wagenitz shows that it contains (by absolute dry matter) 8.5% ash, 12.3% 

protein, 3.2% fat, 27.6% cellulose and 49.3% non-nitrogenous extractive substances.  

Galium verum L. in the flowering onset phase contained 10.4% ash, 13.8% protein, 3.5% oil, 

30.3% cellulose and 42% non nitrogenous extractives. It has medium fodder qualities as compared 

to true dilganada in these respects. It contains 173 mg% vitamin C at the beginning of the flowering 

period and 33.5 mg% at the end of flowering. 

In the vegetation stage of the field sedge Cirsium arvense (L.) Scop. it contains 82-87% of 

water. In young plants the amount of protein is high and fibre is low. The plant raw material 

contained 8.1% protein, 28.4% cellulose, 10% ash, 6.1% oils and 47.4% non-nitrogenous extractive 

substances. The plant contains vitamins C and A. Foreign literature indicates that wild gooseberry 

contains the alkaloid sirzin. The seeds of the plant contain 2.72% oil. 

The dried herb of Campanula rapunculoides L. bellflower contained 9.9% ash, 11.3% protein, 

2.9% cellulose and 51% non nitrogenous extractives. It was observed that the leaf contained 108 

mg% vitamin C. 

The dried herb of three-toothed bellflower contains 10% ash, 13.5% protein, 4.9% fat, 20.6% 

fibre, 51% non nitrogenous extractives. It is well and sometimes perfectly eaten by large and small 

horned animals as green and dry grass on pasture. 

Capsella bursa-pastoris (L.) Medik. is a plant eaten by the local population. Bird is eaten raw, 

soaking it in weak vinegar. In folk medicine, decoction of the plant is drunk for uterine bleeding and 
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uterine atony, good results are obtained. It contains phylloquinone, ascorbic acid, fumar, malic acid, 

citric acid, diosmin, rutin, flavonoids, choline, acetylcholine, tyramine, histamine amines. 

Medicines derived from plants are used to dilate blood vessels, reduce blood pressure, etc. is used in 

diseases [2]. 

Field horsetail ð infusion and wet extract of Rumex confertus Willd. in medicine for colitis, 

enterocolitis, babacillin, rectal fissures, etc. is used in diseases. Sources indicate that up to 4% of 

anthraquinone derivatives are collected in the roots of the plant. In addition, its raw materials 

contain caffeic acid, resins, phylloquinone, flavonoid nepodine, etc. are available. 

Rumex alpinus L. is one of the species whose chemical composition has been studied. 220s in 

the flowering phase. gives up to Feed unit of 1 kg of plant is 0.25, protein ð 28g, Ca ð 2.9g, P ð 

0.65g. In addition, the plant is rich in vitamin C. Infusion and liquid extract of avicular highlander 

are effective in uterine bleeding, inflammation of the uterus, papillary haemorrhage, etc. is used in 

diseases. The above-ground part of the plant contains flavonoid avicularin, silicon compounds, 

carotene, ascorbic acid, vaccine substances, etc.  

Bistorta carnea (K. Koch) Kom. species was introduced by us as a fodder plant in the 

experimental farm of the Institute of Bioresources of Nakhchivan branch of ANAS. When the plant 

reaches 164-167 cm in height, it is recommended to be supplied for silage. The plant is rich in 

protein. It has been established that the chemical composition of the sample collected from 

subalpine meadows of Ordubad district in the flowering phase of eastern mountain grass ð Bunias 

orientalis L. contains more than 18% protein, more than 2% fat and more than 42% non nitrogenous 

extractive substances, 30.4% cellulose. 

It was found that the plant has high fodder qualities until the flowering stage, and at this time 

its chemical composition (in % of absolute dry matter) is protein 2.5 %, nitrogen ð free extractive 

substances 49.6%, fibre 28.5% and ash 7.2%. The green leaves of the plant contain a large amount 

of vitamin C and the seeds contain oil. The leaves and pods are eaten raw or cooked. It is a good 

flowering plant. 

Common oregano ð Origanum vulgare L. The green mass of the plant contains up to 1.2% 

essential oil. Its main components are phenol, thymol and its isomers. In some regions, the sweet-

smelling blackberry plant is also called gilermarza. Guilmarza is especially used as a food additive 

for meat dishes. It is also used for medicinal purposes. A decoction of the herb is used as an 

expectorant for acute and chronic bronchitis. It also contains ascorbic acid, colouring agents and 

pigments. 

Thus, the above-mentioned flora of the Nakhchivan Autonomous Republic does not fully 

reflect forage plants distributed in the high mountains. In our further studies other fodder plants 

distributed in the mentioned territories will be comprehensively studied. 
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ʙʘʟʠʜʠʦʤʠʮʝʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʂʩʠʣʦʪʨʦʬʳ ʨʘʩʱʝʧʣʷʶʪ ʜʨʝʚʝʩʥʳʝ ʦʩʪʘʪʢʠ ʠ ʜʨʫʛʠʝ 

ʦʪʭʦʜʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʘ ʛʨʫʧʧʘ ʦʨʛʘʥʠʟʤʦʚ ʚʝʩʴʤʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ. ʇʦʵʪʦʤʫ ʯʠʩʣʝʥʥʳʡ 

ʩʦʩʪʘʚ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʩʠʣʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʦʝ ʠ ʜʣʠʪʝʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʚʝʣʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʤʠʢʦʙʠʦʪʳ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʨʘʡʥʝ ʦʩʣʘʙʠʣʘʩʴ 

ʛʝʥʝʨʘʪʠʚʥʘʷ ʠ ʢʦʥʢʫʨʝʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʛʦʨʥʳʭ ʠ ʨʘʚʥʠʥʥʳʭ ʣʝʩʘʭ ʊʘʣʳʰʘ, ʛʜʝ ʤʳ 

ʧʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʨʠʙʦʚ ʨʘʟʣʠʯʘʣʦʩʴ ʧʦ ʚʠʜʘʤ ʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʚ ʨʘʟʥʳʭ ʙʠʦʪʦʧʘʭ.  

 

Abstract. Changes in soil properties under the influence of recreational use of natural forests 

are observed at considerable depths and can be significant for the entire biogeocenosis. These 

changes have a significant impact on the earth's vegetation, soil fauna and mycocenosis, disturbing 

the habitat of creatures here. Therefore, using indicators of biological properties of soils as 

a criterion of the degree of recreational degradation of soils, it is expedient to study its regularities, 
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to study the recreational stability of biogeocenoses, to determine the possibilities and terms of 

restoration of areas disturbed from the point of view of recreation. The forest community is a self-

regulating "organism", including both autotrophs, generating and maintaining biomass, and various 

heterotrophs, breaking it down. It was found that the balance of biomass produced by autotrophs 

and decomposing heterotrophs is crucial for the sustainability of forest communities. Xylotrophic 

basidiomycetes are an integral component affecting the sustainability and productivity of forest 

ecosystems. Xylotrophs break down woody debris and other wastes, ensuring the sustainability of 

the whole process. This group of organisms is very sensitive to climate change and anthropogenic 

factors. Therefore, the numerical composition and species diversity of xylotrophic fungi can be used 

as an indicator of recreational impact. Thus, intensive and long-term anthropogenic impact on 

forests of natural areas has led to degradation of mycobiota. As a result, species richness and 

diversity have been significantly reduced, generative and competitive activity has been extremely 

weakened. In the mountain and plain forests of Talysh, where we conducted our research, 

the species diversity of fungi differed in species and abundance in different biotopes.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ, ʤʠʢʦʮʝʥʦʟ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʝʢʨʝʘʮʠʷ, 

ʢʩʠʣʦʪʨʦʬʥʳʝ ʛʨʠʙʳ. 

 

Keywords: recreational effect, mycocenosis, species diversity, recreation, xylotrophic fungi. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ 

ʜʝʡʩʪʚʫʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʙʘʟʳ ʦʪʜʳʭʘ, ʜʝʪʩʢʠʝ ʣʘʛʝʨʷ, ʙʘʟʳ ʦʪʜʳʭʘ, ʩʘʥʘʪʦʨʠʠ ʠ 

ʧʨʦʬʠʣʘʢʪʦʨʠʠ, ʩʪʨʦʷʪʩʷ ʜʘʯʠ, ʩʦʟʜʘʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʜʝʥʜʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʢʠ. 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʣʝʩʦʚ. ʈʝʢʨʝʘʮʠʦʥʥʳʡ (ʪʫʨʠʩʪʠʯʝʩʢʠʡ) ʵʬʬʝʢʪ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʫʨʦʚʥʷ ʫʨʙʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʣʝʩʥʳʭ 

ʙʠʦʛʝʦʮʝʥʦʟʘʭ. ʇʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʠ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʣʝʩʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʥʦʩʷʪ ʚʝʩʴʤʘ 

ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ, ʧʨʠ ʙʦʣʴʰʝʡ ʥʘʛʨʫʟʢʝ ʤʥʦʛʦʣʝʪʥʠʢʦʚ ʩ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʠʩʭʦʜʠʪ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʠʪʦʮʝʥʦʟʦʚ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ 

(ʥʘʨʫʰʝʥʠʝ ʚʦʜʥʦʛʦ, ʚʦʟʜʫʰʥʦʛʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ, 

ʫʤʝʥʴʰʝʥʠʝ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʨʫʧʥʳʭ ʧʦʨ) ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʜʘʞʝ ʧʦ ʨʷʜʫ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ - ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ, ʠʟʤʝʥʝʥʠʝ ʨʅ ʠ ʪ. 

ʜ. ʈʝʘʢʮʠʠ ʤʠʢʦʮʝʥʦʟʦʚ ʥʘ ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦʩʪʦʷʪ ʠʟ ʨʝʘʢʮʠʡ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ ʠ ʧʦʧʫʣʷʮʠʡ ʤʠʢʦʮʝʥʦʟʦʚ. ʂʘʢ ʠ ʦʪʜʝʣʴʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʛʨʠʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʧʨʷʤʦ ʠ 

ʢʦʩʚʝʥʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʇʨʷʤʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ, ʚʨʝʤʝʥʥʦʡ, ʪʨʦʬʠʯʝʩʢʦʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʪ. ʜ.); ʢʦʩʚʝʥʥʳʝ ʵʬʬʝʢʪʳ (ʯʝʨʝʟ ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ) ï ʚʳʟʳʚʘʶʪ 

ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ [1-3]. 

ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʢʨʝʘʮʠʠ ʥʘ ʛʨʠʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʠʤʝʶʱʠʭ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʦʝ, ʪʘʢ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʘʙʣʶʜʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʧʦʯʚ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʯʪʦ ʩʯʠʪʘʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʜʣʷ ʚʩʝʛʦ ʙʠʦʛʝʦʮʝʥʦʟʘ. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯʚʝʥʥʦʡ ʬʘʫʥʳ ʠ 

ʤʠʢʨʦʬʣʦʨʳ. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʠʟʤʝʥʝʥʠʷʤ ʙʠʦʛʝʦʮʝʥʦʟʘ, ʷʚʣʷʝʪʩʷ 

ʩʦʩʪʘʚ ʙʠʦʤʘʩʩʳ ʛʨʠʙʥʦʛʦ ʤʠʮʝʣʠʷ ʚ ʧʦʯʚʝ. ɺ ʧʦʯʚʘʭ, ʜʣʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ 
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ʨʝʢʨʝʘʮʠʠ, ʜʘʞʝ ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʝ (ʪʘʢʠʝ ʧʣʦʱʘʜʠ ʟʘʯʘʩʪʫʶ ʟʘʥʠʤʘʶʪ ʜʦ 50% 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ) ʙʠʦʤʘʩʩʘ ʛʨʠʙʥʦʛʦ ʤʠʮʝʣʠʷ ʥʠʞʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ ʘʵʨʦʙʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʫʭʫʜʰʝʥʠʶ 

ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ ʚʩʣʝʜʩʪʚʠʝ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ [4]. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ ʤʦʛʫʪ ʙʳʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ʭʘʨʘʢʪʝʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʯʚʳ ʠʣʠ ʠʭ ʠʟʤʝʥʝʥʠʡ) [5, 7, 12].  

ʉʦʩʪʘʚ ʠ ʩʪʨʦʝʥʠʝ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺʝʜʴ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʟʚʝʥʦʤ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ ʙʣʦʢʘ 

ʵʢʦʩʠʩʪʝʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʧʨʦʮʝʩʩʳ ʙʠʦʜʝʩʪʨʫʢʮʠʠ ʠ ʚʦʟʚʨʘʪʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʨʠʨʦʜʥʳʡ ʢʨʫʛʦʚʦʨʦʪ. ʂʘʢ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʘʷ ʛʨʫʧʧʘ, ʢʩʠʣʦʪʨʦʬʥʳʝ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ 

ʪʠʧʠʯʥʳʤʠ ʠ ʧʦʩʪʦʷʥʥʳʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʣʝʩʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʢʨʫʛʦʚʦʨʦʪʝ ʚʝʱʝʩʪʚ ʚ ʧʨʠʨʦʜʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʨʦʮʝʩʩʝ ʫʜʦʙʨʝʥʠʷ ʧʦʯʚʳ, ʠʛʨʘʷ ʪʝʤ ʩʘʤʳʤ 

ʥʝʟʘʤʝʥʠʤʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ ʣʝʩʘ. ʇʨʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʛʨʠʙʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʠʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʙʠʦʮʝʥʦʟʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʩʪʨʘʪʝʛʠʶ ʘʜʘʧʪʘʮʠʠ ʢ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺʝʜʴ ʢʩʠʣʦʪʨʦʬʥʳʝ ʤʘʢʨʦʤʠʮʝʪʳ ʠ ʦʩʦʙʝʥʥʦ ʠʭ ʘʩʩʦʮʠʘʮʠʠ ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 

ʧʨʦʙʣʝʤʘʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʝʡ ʤʠʢʦʙʠʦʪʳ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʚ 

ʨʷʜʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1, 5]. 

ɾʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʛʨʠʙʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʜʝʨʝʚʝ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʨʘʟʚʠʪʠʷ ʵʢʟʝʤʧʣʷʨʘ. ʂʦʥʝʯʥʦ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚʳʭ ʪʝʣ ʵʪʦʛʦ ʚʠʜʘ ʥʘ 

ʦʜʥʦʤ ʜʝʨʝʚʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʢʟʝʤʧʣʷʨʦʚ ʛʨʠʙʘ ʥʝʩʢʦʣʴʢʦ. ʇʦʵʪʦʤʫ ʪʝʨʤʠʥ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 

ʜʝʨʝʚʦʨʘʟʨʫʰʘʶʱʠʭ ʛʨʠʙʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʤʫ ʬʘʢʪʫ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ ʛʨʠʙʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʪʠʧʝ ʜʝʨʝʚʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʣʦʜʦʚʳʭ ʪʝʣ [10]. ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʩʝ ʯʘʩʪʠ 

ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ (ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ, ʪʨʘʚʳ), ʧʨʠʚʦʜʷ ʢ ʚʝʩʴʤʘ ʥʝʞʝʣʘʪʝʣʴʥʳʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ð ʩʥʠʞʝʥʠʶ ʧʦʯʚʦʟʘʱʠʪʥʳʭ, ʚʦʜʦʦʭʨʘʥʥʳʭ ʠ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʩʥʠʞʝʥʠʝ ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠ, ʥʘʢʦʥʝʮ, ʧʦʩʪʝʧʝʥʥʘʷ 

ʜʝʛʨʘʜʘʮʠʷ. ʉʦʢʨʘʱʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʙʝʜʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʤʝʩʪʥʦʡ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʨʠʜʦʨʦʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ, ʨʘʥʝʝ ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʬʣʦʨʳ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʚʠʜʦʚ. ʥʘʨʫʰʘʝʪʩʷ, ʧʦʯʚʘ ʫʧʣʦʪʥʷʝʪʩʷ 

ʠ ʨʘʟʨʫʰʘʝʪʩʷ ʣʝʩʥʘʷ ʧʦʜʩʪʠʣʢʘ. ʊʘʢʞʝ ʫʭʫʜʰʘʝʪʩʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʣʝʩʦʧʘʨʢʦʚ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʚʨʝʜʥʳʤ ʥʘʩʝʢʦʤʳʤ ʠ ʙʦʣʝʟʥʷʤ [6]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʛʦʨʥʳʭ ʠ ʨʘʚʥʠʥʥʳʭ ʣʝʩʘʭ ʊʘʣʳʰʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺ ʵʪʠʭ ʣʝʩʘʭ ʦʩʥʦʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ 

ʜʝʨʝʚʴʝʚ ʷʚʣʷʶʪʩʷ ʛʨʘʙ, ʜʫʙ ʢʘʰʪʘʥʦʣʠʩʪʥʳʡ, ʧʘʨʨʦʪʠʷ ʠ ʙʫʢ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʢʩʠʣʦʪʨʦʬʥʳʭ 

ʤʘʢʨʦʤʠʮʝʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʙʳʣ ʚʳʙʨʘʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʣʝʩʘ (1) 

ʧʣʦʱʘʜʴʶ 1,5 ʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 12 ʢʤ ʦʪ ʦʩʥʦʚʥʦʡ ʘʚʪʦʜʦʨʦʛʠ, ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʝ ʦʪʜʳʭʘ (2) 

ʚ ʣʝʩʫ ʚʦʟʣʝ ʪʨʘʩʩʳ ʠ ʚ ʨʝʩʪʦʨʘʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʫ ʨʝʢʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʢʩʠʣʦʪʨʦʬʥʳʭ ʤʘʢʨʦʤʠʮʝʪʦʚ ʫʯʠʪʳʚʘʣʠ, ʯʪʦ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʵʪʠʭ ʛʨʠʙʦʚ ʦʙʠʪʘʶʪ ʚ ʨʘʟʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ (ʜʨʝʚʝʩʠʥʘ, ʛʥʠʣʘʷ ʜʨʝʚʝʩʠʥʘ, ʧʝʥʴ, ʞʠʚʘʷ ʜʨʝʚʝʩʠʥʘ).  

ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦʤʠʮʝʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ (ʢʘʤʝʨʘʣʴʥʳʭ) 

ʫʩʣʦʚʠʷʭ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʛʨʠʙʦʚ ʦʧʨʝʜʝʣʷʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ 
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ʦʮʝʥʢʫ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʦʩʥʦʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦ ʩʧʦʩʦʙʫ ʧʠʪʘʥʠʷ ʚʩʝ ʠʟʫʯʝʥʥʳʝ ʛʨʠʙʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. ɺʦ 

ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʣʝʩʘʭ, ʧʘʨʢʘʭ ʠ ʩʘʜʘʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 60 ʚʠʜʦʚ ʢʩʠʣʦʪʨʦʬʥʳʭ 

ʤʘʢʨʦʤʠʮʝʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʣʝʩʘʭ ʠ ʧʘʨʢʘʭ ʠʟʤʝʥʠʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʥʘ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʠ ʜʦʣʷ ʤʘʢʨʦʤʠʮʝʪʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ 

(ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʄɸʂʈʆʄʀʎɽʊʆɺ ʅɸ ʋʏɸʉʊʂɸʍ 
 

ʉʝʤʝʡʩʪʚʦ 
ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 

ʃʝʩʥʦʡ ʫʯʘʩʪʦʢ (ʢʦʥʪʨʦʣʴ) ˉ1 ɿʦʥʘ ʦʪʜʳʭʘ ˉ2 ʈʝʩʪʦʨʘʥʥʘʷ ʟʦʥʘ ˉ3 

Tricholomataceae 6 15 18 

Polyporaceae 4 2 2 

Hymenochaetaceae 2 1 5 

Russulaceae 11 9 6 

Fomitopsidaceae 1 1 1 

Boletaceae 1 4 2 

 

ʀʟʫʯʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʨʠʙʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ (0,25 ʛʘ) 

ʤʘʨʰʨʫʪʥʦ-ʜʝʪʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʣʦʜʦʚʳʝ ʪʝʣʘ (ʢʘʨʧʦʬʦʨʳ) ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ (ʧʦʯʚʘ, ʚʘʣʝʞʥʠʢ, ʧʦʜʩʪʠʣʢʘ, ʧʥʠ, ʞʠʚʳʝ ʜʝʨʝʚʴʷ). ɺʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʠʟʤʝʨʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʨʝʜʠ ʤʘʢʨʦʤʠʮʝʪʦʚ ʧʨʝʦʙʣʘʜʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ 

Tricholomataceae, ʚ ʪʦʤ ʯʠʩʣʝ 39 ʚʠʜʦʚ ʠʟ 17 ʨʦʜʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 25,5% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ. ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʟʘʥʠʤʘʝʪ ʩʝʤʝʡʩʪʚʦ Russulaceae (26 ʚʠʜʦʚ 

ʠʣʠ 17,0% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ) [8, 9, 12].  

ʇʦ ʯʠʩʣʫ ʚʠʜʦʚ ʨʘʩʧʦʣʘʛʘʣʠʩʴ Hymenochaetaceae (8 ʚʠʜʦʚ ʠʣʠ 5,2%), Polyporaceae (8 

ʚʠʜʦʚ ʠʣʠ 5,2%) ʠ Boletaceae (7 ʚʠʜʦʚ ʠʣʠ 4,6%). ʉʝʤʝʡʩʪʚʦ Fomitopsidaceae ʙʳʣʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ (3 ʚʠʜʘ ʠʣʠ 2,1%). 

ɼʦʣʷ ʢʩʠʣʦʪʨʦʬʥʳʭ ʤʘʢʨʦʤʠʩʪʦʚ ʚ ʤʠʢʦʮʝʥʦʟʘʭ ʠʟʫʯʝʥʥʳʭ ʣʝʩʦʚ ʚʦʟʨʘʩʪʘʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʠʤʝʥʴʰʘʷ ʜʦʣʷ ʫʯʘʩʪʠʷ 

ʢʩʠʣʦʪʨʦʬʥʳʭ ʤʘʢʨʦʤʠʮʝʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʦʮʝʥʦʟʦʚ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ çʥʝʪʨʦʥʫʪʳʭè ʣʝʩʦʚ (ʢʦʥʪʨʦʣʴ). ʊʘʢ, ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʧʨʝʜʛʦʨʴʷʭ ʠ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ ʊʘʣʳʰʘ, ʚ 

ʧʦʜʩʪʠʣʢʝ ʩʘʤʰʠʪʦʚʦʛʦ ʣʝʩʘ, Lepiota eriophora Peck., L.cygnea Lge., Clitocybe ditreta (Fr.:Fr) P 

Kumm, as ʘ ʪʘʢʞʝ ʢʦʩʤʦʧʦʣʠʪʠʯʝʩʢʠʡ ʚʠʜ Lepista flaccida (Soverly: Fr.) Pat. ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʟʦʥʝ ʦʪʜʳʭʘ ʠ ʨʝʩʪʦʨʘʥʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʢʩʠʣʦʪʨʦʬʥʳʭ ʛʨʠʙʦʚ ʚ ʣʝʩʥʳʭ ʤʘʩʩʠʚʘʭ 2 ʠ 3 ʥʘ ʠʟʫʯʘʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʠʩʫʪʩʪʚʠʷ ʛʨʫʧʧʳ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʩʘʧʨʦʪʨʦʬʦʚ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʜʚʝʨʞʝʥʳ ʟʘʨʘʞʝʥʠʶ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʧʦʨ ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʢʩʠʣʦʪʨʦʬʥʳʝ ʤʘʢʨʦʤʠʮʝʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʟʫʯʘʝʤʦʡ ʤʠʢʦʙʠʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʠʜʦʚʦʡ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʠ ʢʩʠʣʦʪʨʦʬʥʳʭ ʤʘʢʨʦʤʠʮʝʪʦʚ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʩʢʦʣʴʢʫ ʧʘʪʦʛʝʥʥʳʝ ʛʨʠʙʳ ʷʚʣʷʶʪʩʷ ʪʦʯʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ 
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ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʬʠʪʦʮʝʥʦʟʦʚ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʧʘʨʘʟʠʪʦʚ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʩʘʧʨʦʪʨʦʬʦʚ.[1-4] 

ʅʘʠʙʦʣʴʰʝʝ ʩʭʦʜʩʪʚʦ ʧʣʦʪʥʦʩʪʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

ʤʠʢʦʙʠʦʪʝ ʫʯʘʩʪʢʦʚ 2 ʠ 3. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʝʩʪʦʨʘʥʥʦʡ ʟʦʥʳ ʙʳʣ ʭʘʨʘʢʪʝʨʝʥ ʜʦʚʦʣʴʥʦ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ. ʆʙʨʘʱʘʷʩʴ ʢ ʜʘʥʥʳʤ ʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʩʭʦʜʩʪʚʦ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʩʚʷʟʘʥʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʜʦʚ ʤʘʢʨʦʤʠʮʝʪʦʚ. 

ʍʦʪʷ Fomes fomentarius ʠ Fomitopsis pinicola ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʚʩʝʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ 

ʫʯʘʩʪʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʪʳʢʚʝʥʥʦʛʦ ʛʨʠʙʘ ʩʥʠʞʘʝʪʩʷ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʩʥʫʶ ʵʢʦʩʠʩʪʝʤʫ. ʆʩʝʥʥʠʡ ʛʨʠʙ ʠ ʩʝʨʥʦ-ʞʝʣʪʳʡ 

ʛʨʠʙ ʧʦʢʘʟʘʣʠ ʩʭʦʜʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ. 

Pholiota aurivella ʠ Stereum hirsutum ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʙʠʣʠʝʤ ʩʨʝʜʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʧʘʨʘʟʠʪʦʚ. ʕʪʠ ʚʠʜʳ ð ʩʠʥʘʥʪʨʦʧʥʳ ʠ 

ʧʨʦʷʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʙʠʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʤʝʩʪʘʭ ʩʚʦʝʛʦ ʦʙʠʪʘʥʠʷ [6-9, 12]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʭʦʜʩʪʚʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʚʠʜʦʚ ʩʘʧʨʦʪʨʦʬʦʚ ʦʢʘʟʘʣʠʩʴ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʭʦʜʩʪʚʘ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʚʠʜʦʚ ʧʘʨʘʟʠʪʦʚ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ 

ʩʘʧʨʦʪʨʦʬʥʳʝ ʛʨʫʧʧʳ ʛʨʠʙʦʚ ʚ ʪʘʣʳʰʩʢʠʭ ʣʝʩʘʭ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʩʭʦʜʥʳ ʩ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʠʜʦʚ ʤʘʢʨʦʤʠʮʝʪʦʚ. ʅʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʠʣʠʝ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʦʚ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʩʘʧʨʦʪʨʦʬʦʚ: Laetiporus ʩʫʣʴʬʫʨʝʫʩ (21,6% ʫ ʜʫʙʘ, 15% ʫ ʩʦʩʥʳ), 

Phellinusrobustus (33,3% ʫ ʜʫʙʘ ʠ 25% ʫ ʩʦʩʥʳ), Phellinus tremulae (25,5%). % ʫ ʜʫʙʘ ʠ 30 % ʫ 

ʩʦʩʥʳ). ʇʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʤʘʢʨʦʤʠʮʝʪʦʚ ʙʳʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʤʝʥʴʰʠʤ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ (ʢʦʥʪʨʦʣʴʥʘʷ ʚʳʙʦʨʢʘ). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ Phellinusrobustus ʠ Phellinus tremulae, ʘ ʪʘʢʞʝ ʚʠʜʦʚ 

Laetiporus ulfureus ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʠʙʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʫʙʩʪʨʘʪʘʭ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʛʨʠʙʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʞʠʚʳʭ ʜʝʨʝʚʴʷʭ ʠ ʜʝʪʨʠʪʝ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʛʥʠʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʧʨʠ ʚʳʙʦʨʝ ʩʫʙʩʪʨʘʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ Stereum hirsutum, 

Ganoderma applanatum, Fomitopsis pinicola, Trichaptum biforme, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʥʷʭ ʠ 

ʩʫʭʦʩʪʦʡʥʳʭ ʜʝʨʝʚʴʷʭ ʚ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʚʝʞʠʝ ʩʫʭʠʝ ʜʝʨʝʚʴʷ. 

ɺ ʤʝʨʪʚʳʭ ʜʝʨʝʚʴʷʭ ʥʘ 4-5 ʩʪʘʜʠʷʭ ʨʘʟʣʦʞʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʢʩʠʣʦʪʨʦʬʥʳʤ ʩʘʧʨʦʪʨʦʬʘʤ (Auriclelia mesenterica, Panus torulosus, Scutellinia scutellata, 

Panellus mitis, Irpex sinuosus, Xerula longipes ʠ ʜʨ.). ʅʘ ʞʠʚʳʭ ʜʝʨʝʚʴʷʭ ʦʙʥʘʨʫʞʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʘʢʨʦʤʠʮʝʪʦʚ: Pleurotus pulmonarius, Phellinus robustus, Phellinus tremulae, 

Phellinus igniarius, Flammulina velutipes, Armillaria mellea, Phellinus pini, Fomes fomentarius, 

Bjerkandera adusta, Laetiporus sulphureus, Inonotus obliquus, Phaeolus schweinitzii, Pholiota 

aurivella, Schizophyllum commune. 

ʀʟʫʯʝʥʠʝ ʤʠʢʦʙʠʦʪʳ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʵʢʩʧʦʟʠʮʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʩʠʣʦʪʨʦʬʥʳʭ ʚʠʜʦʚ ʤʘʢʨʦʤʠʮʝʪʦʚ ʩ 

ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʦʡ. ʈʝʘʢʮʠʷ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʢʩʠʣʦʪʨʦʬʥʳʭ 

ʤʘʢʨʦʤʠʮʝʪʦʚ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʥʘʨʘʩʪʘʶʱʠʭ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [13, 14]. 

ʊʘʢ, Pholiota aurivella ʠ Stereum hirsutum, Phellinus robustus, Phellinus tremulae vϸ 
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Laetiporus sulphureus ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʘʩʪʦʪʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʚʠʜʘʤʠ ʢ ʫʩʠʣʝʥʠʶ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʛʨʠʙ ʦʩʝʥʥʠʡ, ʩʝʨʥʦ-ʞʝʣʪʳʡ ʛʨʠʙ ʠ ʤʦʞʞʝʚʝʣʴʥʠʢ, 

ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʣʝʩʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʘ ʜʝʨʝʚʴʝʚ, ʟʘʩʝʣʝʥʥʳʭ ʛʨʠʙʘʤʠ, ʟʘʢʦʥʦʤʝʨʥʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʭʫʜʰʝʥʠʶ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʜʝʨʝʚʴʝʚ, ʦʩʣʘʙʣʝʥʠʶ, ʧʦʪʝʨʝ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʶ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʝʪʨʘʤ ʚ ʜʘʣʴʥʝʡʰʝʤ.  

ɼʣʷ ʛʨʠʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʯʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 1,5-2 ʨʘʟʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʥʠʞʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʚʠʜʦʚ ʩ ʥʠʟʢʦʡ ʠʣʠ ʫʤʝʨʝʥʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ, ʘ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʛʦʜʴʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʦʤʠʥʘʥʪʥʳʝ ʚʠʜʳ ʷʚʣʷʶʪʩʷ ʚʧʦʣʥʝ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʥʘʨʫʰʘʶʱʠʭ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, 

ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʦʱʝʥʠʝ ʛʨʠʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʭʠʤʠʯʝʩʢʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʯʚʳ 

ʨʝʛʝʥʝʨʘʮʠʠ ʵʪʠʭ ʛʨʠʙʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʥʘʙʣʶʜʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʚʠʜʦʚ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʷʜ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʛʨʠʙʦʚ. ɺ ʧʦʯʚʘʭ ʧʦʜ ʪʨʦʧʘʤʠ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʠʜʦʚ Mortierella ramanniana. ʅʘʧʨʦʪʠʚ, ʨʷʜ ʛʨʠʙʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʫ 

Penicillium, ʦʢʘʟʘʣʩʷ ʫʩʪʦʡʯʠʚʳʤ ʢ ʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʳ. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʫʯʝʪ ʩʚʝʪʣʦʛʦ ʠ 

ʪʝʤʥʦʛʦ ʤʠʮʝʣʠʷ ʢʘʢ ʦʜʠʥ ʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʧʦʩʪʦʷʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʦʪʥʦʰʝʥʠʷ ʩʚʝʪʣʳʭ ʠ ʪʝʤʥʳʭ ʤʠʮʝʣʣ. ʇʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʤ 

ʥʘʛʨʫʞʝʥʠʠ ʧʦʯʚʳ ʢʦʣʠʯʝʩʪʚʦ ʩʚʝʪʣʳʭ ʤʠʮʝʣʣ ʫʤʝʥʴʰʘʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʪʝʤʥʳʭ [11]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʥʘʯʘʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʟʤʦʞʥʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ, ʦʪʤʝʯʘʶʱʝʝʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʤʠʮʝʣʠʷ ʚ ʩʦʩʪʘʚʝ ʤʠʮʝʣʠʷ, ʫʨʦʚʥʶ ʘʟʦʪʬʠʢʩʘʮʠʠ ʠ ʜʳʭʘʥʠʷ ʧʦʯʚʳ ʚ ʥʝʠʟʤʝʥʝʥʥʦʡ ʧʦʯʚʝ ʠ 

ʝʝ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʝ. 

ʄʘʣʦʥʘʨʫʰʝʥʥʳʝ ʣʝʩʥʳʝ ʙʠʦʛʝʦʮʝʥʦʟʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

ʩʚʦʡʩʪʚ ʧʦʯʚ. ɺ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ, ʥʘʦʙʦʨʦʪ, ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʦʣʴʰʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʥʘʛʨʫʟʦʢ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʤʠʮʝʣʠʷ ʚ ʨʷʜʝ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ ð ʧʣʦʪʥʦʩʪʠ, ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ 

ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʚʦʡʩʪʚ ʧʦʯʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ 

ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʵʬʬʝʢʪʘ ʫʧʨʦʱʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʮʝʥʦʟʦʚ ʚʦʟʤʦʞʥʦ ʧʦʩʣʝ 

ʫʩʪʨʘʥʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʝʩʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʛʦʨʦʜʝ ʆʰ ʦʜʥʦʡ ʠʟ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʅʘ ʧʦʩʘʜʢʫ ʜʝʨʝʚʴʝʚ ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ ʚʜʦʣʴ ʫʣʠʮ ʠ ʙʫʣʴʚʘʨʦʚ 

ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ 

ʵʩʪʝʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʆʰ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʣʘʥʜʰʘʬʪʥʳʭ ʨʘʙʦʪʘʭ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʮʝʥʢʝ ʠʭ ʨʦʣʠ ʚ 

ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʆʰʘ ʧʦʤʦʛʫʪ ʫʣʫʯʰʝʥʠ ʁʠʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʘʯʝʩʪʚ, ʧʨʘʚʠʣʴʥʦʤʫ 

ʚʳʙʦʨʫ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, ʫʭʦʜʫ ʠ ʫʣʫʯʰʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʘʨʢʘʭ ʛʦʨʦʜʘ 

ʆʰʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʜʨʫʛʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʥʠʮʠʠʨʫʶʪ ʤʘʩʰʪʘʙʥʫʶ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʦʩʘʞʝʥʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ ʠ ʚʜʦʣʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʣʠʮ. 

 

Abstract. In the city of Osh, one of the acute problems when using wood species in landscape 

design is the study of their ecological properties in relation to the environment. The planting of trees 

in urban parks, squares along streets and boulevards is influenced by various environmental factors. 

In such conditions, the study of the ecological state and viability of plants is relevant, since woody 

plants perform sanitary, hygienic and aesthetic functions in an urbanized environment. The main 
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purpose of this scientific article is to identify in the conditions of the city of Osh, the peculiarities of 

the development of ornamental species of woody and shrubby plants, the ecological justification of 

their reconstruction, to improve the sanitary and hygienic condition and the development of 

practical recommendations in landscape works. The study of the characteristics of tree and shrub 

species and the results obtained to assess their role in the structure of urban parks in Osh will help 

to improve their decorative qualities, the correct choice of their placement, care and improvement of 

the urban environment. The results of the work can also be used in the construction and 

reconstruction of green spaces in parks in the city of Osh, as well as in the improvement of other 

public facilities in the city. The practical recommendations obtained from the results of the study 

initiate a large-scale reconstruction of planted species of trees and shrubs in parks, squares and 

along modern streets. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʛʦʨʦʜʩʢʠʝ ʧʘʨʢʠ, ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ, 

ʦʟʝʣʝʥʝʥʠʝ, ʵʢʦʣʦʛʠʷ.  

 

Keywords: green spaces, urban parks, trees and shrubs, landscaping, ecology. 

 

ɿʝʣʝʥʳʝ ʛʦʨʦʜʩʢʠʝ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ, 

ʨʝʢʨʝʘʮʠʦʥʥʦʝ, ʣʘʥʜʰʘʬʪʥʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʝ, ʢʫʣʴʪʫʨʥʦʝ ʠ ʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʠʭ 

ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ 

ʩʨʝʜʝ ʝʛʦ ʦʙʠʪʘʥʠʷ, ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ  ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʧʪʠʤʠʟʘʮʠʷ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʪʨʝʙʫʝʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʯʝʪʘʶʱʝʛʦ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʨʝʜʦʦʙʨʘʟʫʶʱʠʝ 

ʬʫʥʢʮʠʠ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʚ ʯʘʩʪʥʦʩʪʠ ʛ. ʆʰʝ ʦʜʥʦʡ ʠʟ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʚ ʦʟʝʣʝʥʝʥʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʅʘ ʧʦʩʘʜʢʫ ʜʝʨʝʚʴʝʚ ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ, ʩʢʚʝʨʘʭ ʚʜʦʣʴ ʫʣʠʮ, ʙʫʣʴʚʘʨʘʭ 

ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʨʘʩʪʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʣʠʩʪʚʝʥʥʳʝ ʠ ʭʚʦʡʥʳʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʚ ʛʦʨʦʜʝ ʆʰ ʥʝ 

ʠʟʫʯʝʥʘ ʧʦʣʥʦʩʪʴʶ, ʠ ʥʝʪ ʢʦʥʢʨʝʪʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʟʝʣʝʥʝʥʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʘ [1, 2]. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʜʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʛʦʨʦʜʘ ʆʰ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʛʦʨʦʜʩʢʦʤ ʜʝʥʜʨʦʧʘʨʢʝ 

ʊʘʙʠʷʪ-ʆʰ, ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ ɸ. ʅʘʚʦʠ ʠ ʊ. ʉʘʪʳʣʛʘʥʦʚʘ (ʈʠʩʫʥʦʢ). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ ʫʯʠʪʳʚʘʣʠʩʴ ʦʮʝʥʢʘ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʦʩʥʦʚʳ ʚʳʙʦʨʘ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʝʛʦ ʩʚʦʡʩʪʚ, ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  

ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʧʨʦʚʦʜʠʣʠʩʴ 

ʚ 2020-2024 ʛʛ. ʚ ʛ. ʆʰ.  

ʆʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʚʠʪʠʝʤ ʨʘʩʪʝʥʠʡ, ʫʯʝʪ ʠ ʪʘʢʩʘʮʠʦʥʥʳʝ 
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ʠʟʤʝʨʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ çʄʝʪʦʜʠʢʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʣʝʥʳʭ ʟʦʥ ʛʦʨʦʜʘè ʧʨʠ ʦʮʝʥʢʝ 

ʜʨʝʚʝʩʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ [20].  

 

 
 

 
 

 
 

ʈʠʩʫʥʦʢ. ɸʵʨʦʬʦʪʦ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʘʨʢʘʭ ʛʦʨʦʜʘ ʆʰ ʧʨʦʚʝʜʝʥ ʧʦ 

ʦʧʨʝʜʝʣʝʪʝʣʷʤ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ . 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʚʝʨʛʘʣʠʩʴ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Microsoft Office.  

ʇʨʠ ʦʪʙʦʨʝ ʩʝʣʝʢʮʠʦʥʥʦ-ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʫʯʠʪʳʚʘʣʠ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ: ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ, ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʝ ʜʝʨʝʚʴʷ, ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʝ, ʥʝ ʠʤʝʶʱʠʝ ʧʦʨʦʢʦʚ ʪʝʭʥʠʯʝʩʢʠ ʮʝʥʥʳʝ ʩʪʚʦʣʳ, ʟʜʦʨʦʚʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʩʦʣʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ), ʢ 

ʚʨʝʜʠʪʝʣʷʤ ʠ ʙʦʣʝʟʥʷʤ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʜʝʢʦʨʘʪʠʚʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʝʤʝʥʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ [3, 6, 14, 20, 21, 23, 24, 29, 34], 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʣʝʩʦʚʦʜʩʪʚʘ, 

ʣʝʩʥʦʡ ʩʝʣʝʢʮʠʠ ʠ ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ, ʧʦ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʝ. [4, 9, 11, 13, 17, 30, 35].  

ʆʪʙʦʨ ʠ ʫʯʝʪ, ʚʳʷʚʣʝʥʠʝ ʬʦʨʤʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʜʝʨʝʚʴʝʚ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦ ʤʝʪʦʜʠʢʘʤ, 

ʧʨʠʥʷʪʳʤ ʚ ʣʝʩʥʦʡ ʩʝʣʝʢʮʠʠ. [17, 27, 38].  

ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʆʰʩʢʠʭ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʦʧʨʝʜʝʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʦʮʝʥʢʠ ʯʘʩʪʠʮ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʣʝʩʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɻʦʨʦʜ ʆʰ ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʦʣʠʮʝʡ ʂʳʨʛʳʟʩʪʘʥʘ, ʝʛʦ ʧʣʦʱʘʜʴ 

ʩʦʩʪʘʚʣʷʝʪ 182,5 ʢʤ2 ʠ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʛʦʨʦʜʦʤ ( ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ çʆ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʘʨʭʠʪʝʢʪʫʨʝ ʛʦʨʦʜ ʆʰè ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʜʦʧʦʣʥʷʝʪ ʨʷʜ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʩʪʨʘʥʳ, ʠ ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʤʫ ʟʘʢʦʥʫ, ʤʝʩʪʘ ʩ 

ʥʘʩʝʣʝʥʠʝʤ ʦʪ 250 ʪʳʩʷʯ ʜʦ ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ) [2].  

ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ, ʥʘ ʆʰ-ʂʘʨʘʩʫʡʩʢʦʡ 

ʨʘʚʥʠʥʝ, ʥʘ ʚʳʩʦʪʝ 700-1200 ʤ ʥʘʜ ʫ. ʤ. ɼʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʝʥ ʩʫʭʦʡ ʩʪʝʧʥʦʡ ʠ 

ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʣʘʥʜʰʘʬʪ. ɺ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʆʰ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʦʙʳʢʥʦʚʝʥʥʳʝ 

ʩʝʨʳʝ ʧʦʯʚʳ, ʘ ʚ ʥʠʞʥʝʡ ʟʦʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʧʦʯʚʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʛʠʧʩʦʚʦʩʪʴʶ, 

ʪʦʥʢʦʩʪʴʶ ʧʦʯʚʳ ʠ ʥʠʟʢʦʡ ʩʢʝʣʝʪʥʦʩʪʴʶ. ʆʜʥʘʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ 

ʛʦʨʦʜʘ ʛʫʤʫʩʦʚʳʝ ʯʝʨʥʦʟʝʤʳ ʧʨʠʚʦʟʷʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠʟʚʥʝ. 

ɻʦʨʦʜ ʆʰ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ. ɿʠʤʘ ʚ ʛʦʨʦʜʝ ʆʰ ʢʦʨʦʪʢʘʷ, 

ʥʘʯʠʥʘʝʪʩʷ ʚʦ 2-3 ʜʝʢʘʜʝ ʜʝʢʘʙʨʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚʦ 2 ʜʝʢʘʜʝ ʬʝʚʨʘʣʷ. ʂʣʠʤʘʪ ʛʦʨʦʜʘ 

ʪʝʧʣʳʡ, ʧʦʣʫʧʫʩʪʳʥʥʳʡ; ʟʠʤʘ ʫʤʝʨʝʥʥʘʷ, ʪʝʧʣʘʷ (ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ -3-4Áʉ), 

ʢʦʨʦʪʢʘʷ. ʃʝʪʦ ʞʘʨʢʦʝ, ʟʘʩʫʰʣʠʚʦʝ (24-25Áʉ ʠʶʣʴ). ɺ ʞʘʨʢʫʶ ʧʦʛʦʜʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ +40ÁC. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʣʠʪʩʷ 210-215 ʜʥʝʡ. 

ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʛʦʨʦʜʘ ʆʰ, ʘʢʪʠʚʥʦ ʦʯʠʱʘʶʪ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʦʥʠʟʘʮʠʠ ʚʦʟʜʫʭʘ, ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʝʪʨʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ. ɺʩʝ ʵʪʠ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʟʝʣʝʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʢ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ʕʩʪʝʪʠʯʝʩʢʠʝ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʛʦʨʦʜʝ ʆʰ, ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʆʩʥʦʚʥʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʪʦʠʪ ʠʟ ʤʝʩʪʥʳʭ ʚʠʜʦʚ 

ʠ ʠʥʪʨʦʜʫʮʝʥʪʦʚ, ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʦʟʝʣʝʥʝʥʠʠ. ʇʨʠ ʧʦʜʙʦʨʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʨʘʩʪʝʥʠʡ ʜʣʷ ʮʝʣʝʡ ʦʟʝʣʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
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ʫʯʠʪʳʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʠ 

ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʦʥʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʨʦʜʥʦʤʫ ʘʨʝʘʣʫ ʠ ʵʢʦʪʠʧʫ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʨʘʩʪʝʥʠʡ. ʅʝ ʩʣʝʜʫʝʪ ʧʨʠ ʵʪʦʤ ʩʣʠʰʢʦʤ ʫʚʣʝʢʘʪʴʩʷ ʪʝʭʥʠʢʘʤʠ ʦʩʚʦʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʠ 

ʧʘʨʢʦʩʪʨʦʝʥʠʷ ʚ ʨʘʟʚʠʪʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʘ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʩʪʥʳʡ 

ʪʨʘʜʠʮʠʦʥʥʳʡ ʦʧʳʪ ʩʘʜʦʚʦʜʩʪʚʘ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʤʝʩʪʥʦʛʦ ʦʧʳʪʘ ʧʨʠʚʦʜʠʪ ʢ ʫʪʨʘʪʝ 

ʥʝʧʦʚʪʦʨʠʤʦʛʦ ʩʚʦʝʦʙʨʘʟʠʷ ʫʣʠʮ, ʧʘʨʢʦʚ, ʙʫʣʴʚʘʨʦʚ ʠ ʧʣʦʱʘʜʝʡ. ʋʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʚ 

ʧʘʨʢʘʭ ʫʛʥʝʪʘʶʱʝ ʜʝʡʩʪʚʫʝʪ ʥʘ ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ ʠ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, ʨʝʟʢʦ 

ʠʟʤʝʥʷʶʪʩʷ ʬʦʨʤʘ ʨʦʩʪʘ, ʨʘʟʤʝʨʳ ʠ ʦʢʨʘʩʢʘ ʣʠʩʪʴʝʚ, ʥʘʩʘʞʜʝʥʠʷ ʚʷʥʫʪ ʠʣʠ ʧʦʣʥʦʩʪʴʶ 

ʦʪʤʠʨʘʶʪ ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ  ʤʳ ʩʝʡʯʘʩ ʥʘʙʣʶʜʘʝʤ ʥʘ 

ʫʣʠʮʘʭ, ʩʚʝʨʘʭ ʙʫʣʴʚʘʨʘʭ ʠ ʧʘʨʢʘʭ ʛ. ʆʰʘ. [28, 32, 33]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʘʨʢʦʚ ʠ ʦʙʲʝʢʪʦʚ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʯʝʪʘʥʠʝ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʀʭ ʚʳʩʘʞʠʚʘʶʪ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʩʘʜʦʚʦ-

ʧʘʨʢʦʚʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʚʠʜʝ ʩʦʣʠʪʝʨʦʚ (ʦʜʠʥʦʯʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʛʘʟʦʥʝ), 

ʜʨʝʚʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʜʨʝʚʝʩʥʳʭ ʛʨʫʧʧ, ʣʠʥʝʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʘʣʣʝʠ), 

ʞʠʚʦʡ ʠʟʛʦʨʦʜʠ, ʙʦʨʜʶʨʦʚ ʠ ʬʠʛʫʨʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɼʨʝʚʝʩʥʳʝ ʤʘʩʩʠʚʳ ð ʵʪʦ ʩʦʯʝʪʘʥʠʝ 

ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʝʝ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, ʦʙʨʘʟʫʝʪ ʩʧʣʦʰʥʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʠ 

ʜʦʣʛʦʚʝʯʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʘʨʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ 

ʫʣʫʯʰʝʥʠʶ ʩʘʥʠʪʘʨʥʳʭ ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ. ʄʘʩʩʠʚʳ ʤʦʛʫʪ ʙʳʪʴ 

ʯʠʩʪʳʝ ʠʣʠ ʩʤʝʰʘʥʥʳʝ. ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʩʤʝʰʘʥʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. ʆʥʠ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳ ʢ ʨʘʟʣʠʯʥʳʤ ʚʨʝʜʠʪʝʣʷʤ, ʙʦʣʝʟʥʷʤ, ʙʦʣʝʝ ʜʝʢʦʨʘʪʠʚʥʳ ʚ ʨʘʟʥʳʝ ʚʨʝʤʝʥʘ ʛʦʜʘ. ɺ 

ʤʘʩʩʠʚʘʭ ʠʩʧʦʣʴʟʫʶʪ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʠ ʜʦʣʛʦʚʝʯʥʳʝ ʧʦʨʦʜʳ, ʥʘʧʨʠʤʝʨ ʝʣʴ, ʩʦʩʥʫ, 

ʣʠʩʪʚʝʥʥʠʮʫ, ʙʝʨʝʟʫ, ʣʠʧʫ ʠ ʪ.ʜ. ɺ ʩʤʝʰʘʥʥʳʭ ʤʘʩʩʠʚʘʭ ʣʫʯʰʝ ʩʘʞʘʪʴ ʢʫʨʪʠʥʘʤʠ, 

ʙʠʦʛʨʫʧʧʘʤʠ, ʯʪʦʙʳ ʦʥʠ ʚʳʛʣʷʜʝʣʠ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʡ ʣʘʥʜʰʘʬʪ. ʆʩʥʦʚʥʘʷ ʧʦʨʦʜʘ ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ 50-60 % ʚʩʝʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. [36-40].  

ɼʨʝʚʝʩʥʳʝ ʛʨʫʧʧʳ ð ʵʪʦ ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ, ʢʦʤʧʦʟʠʮʠʦʥʥʦ ʦʙʲʝʜʠʥʝʥʥʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʨʦʜ. ɻʨʫʧʧʳ ʤʦʛʫʪ ʙʳʪʴ ʯʠʩʪʳʝ ʠ ʩʤʝʰʘʥʥʳʝ. ɺ ʯʠʩʪʳʭ 

ʛʨʫʧʧʘʭ ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʪʨʝʭ. ʉʤʝʰʘʥʥʳʝ ʛʨʫʧʧʳ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʩʪʘʚʣʝʥʳ ʠʟ 2 ʠ ʙʦʣʝʝ ʚʠʜʦʚ, ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʚʝʣʠʯʠʥʦʡ, ʬʦʨʤʦʡ ʢʨʦʥʳ ʠ ʨʘʩʮʚʝʪʢʠ 

ʣʠʩʪʴʝʚ. ɼʨʝʚʝʩʥʳʝ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʘʩʠʚʳʭ ʧʝʡʟʘʞʝʡ ʩʨʝʜʠ ʛʘʟʦʥʦʚ, 

ʚʦʢʨʫʛ ʧʦʤʝʱʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʢʘʢ ʢʫʨʪʠʥʳ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʂʫʨʪʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʛʫʩʪʳʝ, ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ ʠ ʨʝʜʢʠʝ, ʘ ʧʦ ʩʦʩʪʘʚʫ ʯʠʩʪʳʝ ʠ ʩʤʝʰʘʥʥʳʝ, ʧʦ 

ʩʪʨʦʝʥʠʶ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ, ʢʦʛʜʘ ʦʙʨʘʟʫʶʪ ʜʚʝ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʷʨʫʩʦʚ. ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ - ʵʪʦ ʘʣʣʝʡʥʳʝ ʧʦʩʘʜʢʠ ʠ ʟʘʱʠʪʥʳʝ ʧʦʣʦʩʳ ʚ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʷʜʦʚ ʧʦ 

ʛʨʘʥʠʮʘʤ ʧʘʨʢʦʚ, ʪʝʨʨʠʪʦʨʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʦʜʥʦʨʦʜʥʳʝ ʝʜʠʥʠʯʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, 

ʥʘʩʘʞʜʝʥʠʷ ʚʜʦʣʴ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʝʪʝʡ.  

ɼʚʫʭʨʷʜʥʳʝ ʘʣʣʝʡʥʳʝ ʧʦʩʘʜʢʠ ʙʳʚʘʶʪ ʦʪʢʨʳʪʳʝ, ʥʝ ʦʙʨʘʟʫʶʱʠʝ ʩʧʣʦʰʥʦʛʦ ʟʝʣʝʥʦʛʦ 

ʧʦʣʦʛʘ, ʠ ʢʨʳʪʳʝ ð ʩʦ ʩʤʳʢʘʶʱʠʤʠʩʷ ʢʨʦʥʘʤʠ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʨʦʜʳ ʩ ʫʟʢʠʤʠ ʠ 

ʰʠʨʦʢʠʤʠ ʢʨʦʥʘʤʠ ʠʣʠ ʜʝʨʝʚʴʷ ʩ ʢʨʘʩʠʚʦʦʢʨʘʰʝʥʥʦʡ ʣʠʩʪʚʦʡ, ʷʨʢʦ-ʢʨʘʩʦʯʥʳʤʠ ʮʚʝʪʘʤʠ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʧʣʦʜʘʤʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʘʣʣʝʠ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʩʦʢʠʤʠ ʠʣʠ ʥʠʟʢʠʤʠ, ʧʣʦʪʥʳʤʠ ʠʣʠ ʨʘʟʦʤʢʥʫʪʳʤʠ.  

ʉʦʣʠʪʝʨʳ ð ʵʪʦ ʦʪʜʝʣʴʥʦ ʨʘʩʪʫʱʠʝ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʝʢʦʨʘʪʠʚʥʦʡ ʢʨʦʥʦʡ, ʦʢʨʘʩʢʦʡ ʣʠʩʪʴʝʚ, ʮʚʝʪʦʚ ʠ ʧʣʦʜʦʚ. ʉ ʧʦʤʦʱʴʶ 

ʩʦʣʠʪʝʨʦʚ ʫʢʨʘʰʘʶʪ ʧʦʣʷʥʳ ʠ ʦʪʜʝʣʴʥʳʝ ʪʦʯʢʠ ʢʦʤʧʦʟʠʮʠʠ. ʉʦʣʠʪʝʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʙʣʠʞʥʝʛʦ ʧʣʘʥʘ, ʪʫʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʜʝʨʝʚʴʷ, ʢʫʩʪʘʨʥʠʢʠ, ʠ ʜʘʣʴʥʝʛʦ ʧʣʘʥʘ ʠʟ 

ʚʳʩʦʢʠʭ ʧʦʨʦʜ ʩ ʰʠʨʦʢʦʡ ʢʨʦʥʦʡ. ɺ ʧʘʨʪʝʨʘʭ ʠ ʥʘ ʛʘʟʦʥʘʭ ʚʳʩʘʞʠʚʘʶʪ ʩʦʣʠʪʝʨʳ ʠʟ 
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ʢʨʘʩʠʚʦʮʚʝʪʫʱʠʭ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʭʦʨʦʰʦ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚʝʯʥʦʟʝʣʝʥʳʭ ʧʦʨʦʜ. ʐʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʢʨʦʥʳ (ʧʠʨʘʤʠʜʘʣʴʥʦʡ, 

ʢʦʣʦʥʥʦʚʠʜʥʦʡ, ʧʣʘʢʫʯʝʡ) ʠ ʬʦʨʤʳ ʧʦ ʮʚʝʪʫ ʣʠʩʪʴʝʚ ʭʚʦʠ ʠ ʧʣʦʜʦʚ. ʅʘ ʙʦʣʴʰʠʭ ʧʦʣʷʥʘʭ, 

ʛʘʟʦʥʘʭ ʜʘʶʪ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ ʤʦʱʥʦʢʨʦʥʥʳʝ ʧʦʨʦʜʳ, ʥʘ ʙʝʨʝʛʫ ʚʦʜʦʝʤʦʚ ʭʦʨʦʰʦ 

ʩʤʦʪʨʷʪʩʷ ʧʣʘʢʫʯʠʝ ʬʦʨʤʳ ʢʨʦʥ. ʀʥʦʛʜʘ ʜʝʨʝʚʦ-ʩʦʣʠʪʝʨ ʦʢʨʫʞʘʝʪʩʷ ʥʝʚʳʩʦʢʠʤʠ 

ʢʫʩʪʘʨʥʠʢʘʤʠ, ʠ ʩʪʝʣʶʱʠʤʠʩʷ ʚʠʜʘʤʠ ʜʝʨʝʚʴʝʚ. ɾʠʚʳʝ ʠʟʛʦʨʦʜʠ, ʙʦʨʜʶʨʳ - ʵʪʦ ʥʝʰʠʨʦʢʠʝ, 

ʥʝʚʳʩʦʢʠʝ ʠ ʣʠʥʝʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʧʦʣʦʪʥʘ ʜʦʨʦʛ, ʨʘʟʜʝʣʝʥʠʷ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʨʦʚʥʳʡ ʵʬʬʝʢʪʥʳʡ ʬʦʥ. 

ʇʦ ʥʘʟʥʘʯʝʥʠʶ ʵʪʠ ʥʘʩʘʞʜʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʧʨʦʭʦʜʠʤʳʤʠ ʠ ʩʦʟʜʘʶʪʩʷ ʠʟ ʢʘʢʦʡ-ʣʠʙʦ 

ʦʜʥʦʡ ʧʦʨʦʜʳ, ʛʫʩʪʦʪʘ ʠ ʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ  ʜʦʩʪʠʛʘʝʪʩʷ ʩʪʨʠʞʢʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʞʠʚʳʝ ʠʟʛʦʨʦʜʠ ʜʝʣʷʪ ʥʘ ʤʷʛʢʠʝ ʠ ʢʦʣʶʯʠʝ, ʥʘ 

ʚʝʯʥʦʟʝʣʝʥʳʝ ʠ ʣʠʩʪʦʧʘʜʥʳʝ. ʇʦ ʚʳʩʦʪʝ ʞʠʚʳʝ ʠʟʛʦʨʦʜʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʙʦʨʜʶʨʳ 

ʚʳʩʦʪʦʡ 0,5-0,7 ʤ; ʥʠʟʢʠʝ 1-2 ʤ; ʩʨʝʜʥʠʝ 2 ʤ; ʚʳʩʦʢʠʝ ʜʦ 3 ʤ ʠ ʙʦʣʝʝ, ʧʦ ʬʦʨʤʝ ð ʥʘ 

ʩʚʦʙʦʜʥʦ ʨʘʩʪʫʱʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʥʳʝ. [5, 7, 16, 31, 32, 35]. 

ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʫʣʠʮʘʭ ʠ ʧʘʨʢʘʭ  ʛʦʨʦʜʘ ʆʰ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʩʪʚʝʥʥʳʤʠ ʠ 

ʭʚʦʡʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠʤʝʶʱʠʝ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʨʘʩʠʚʳʭ ʬʦʨʤ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʧʨʦʠʟʨʘʩʪʘʥʠʶ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʌʠʛʫʨʥʳʝ 

ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ð ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʝʤʳʝ ʚʝʯʥʦʟʝʣʝʥʳʝ ʭʚʦʡʥʳʝ ʠ ʣʠʩʪʚʝʥʥʳʝ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʠʛʘʶʪʩʷ, ʧʨʠʜʘʚʘʷ ʠʤ ʥʫʞʥʫʶ ʬʦʨʤʫ ʯʪʦ  ʧʦʟʚʦʣʷʝʪ 

ʥʘʤ ʚʳʙʠʨʘʪʴ ʚʠʜʳ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʧʳʣʠ, 

ʜʳʤʘ ʠ ʛʘʟʘ (ʊʘʙʣʠʮʘ 1, 2, 3). 

 

ʊʘʙʣʠʮʘ 1  

ʍɺʆʁʅʓɽ ʇʆʈʆɼʓ ɺ ʇɸʈʂɸʍ ʀ ʆɹʒɽʂʊɸʍ ɿɽʃɽʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɻʆʈʆɼɸ ʆʐ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʦʜ ʅʘʩʘʞʜʝʥʠʷ 

ɼʨʝʚʝʩʥʳʝ 

ʤʘʩʩʠʚʳ 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʫʧʧʳ 

ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ 

ʉʦʣʠʪʝʨʳ ɾʠʚʳʝ 

ʠʟʛʦʨʦʜʠ, 

ʙʦʨʜʶʨʳ 

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ   + + + + 

ɼʫʛʣʘʩʠʷ ʄʝʥʟʠʩʘ  + + + +  

ɽʣʴ ʢʘʥʘʜʩʢʘʷ   + + +  

ɽʣʴ ʝʚʨʦʧʝʡʩʢʘʷ   + + +  

ɽʣʴ ʢʦʣʶʯʘʷ   + + +  

ɽʣʴ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ  + + + + + 

ɽʣʴ ʚʦʩʪʦʯʥʘʷ + + + +  

ʃʠʩʪʚʝʥʥʠʮʘ ʦʧʘʜʘʶʱʘʷ + + + +  

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ + + + +  

ʄʦʞʞʝʚʝʣʴʥʠʢ ʚʠʨʛʠʥʩʢʠʡ  + + +  

ʄʦʞʞʝʚʝʣʴʥʠʢ 

ʟʝʨʘʚʰʘʥʩʢʠʡ 

 + + + + 

ʄʦʞʞʝʚʝʣʴʥʠʢ ʢʘʟʘʮʢʠʡ  +  + + 

ʄʦʞʞʝʚʝʣʴʥʠʢ 

ʧʦʣʫʰʘʨʦʚʠʜʥʳʡ 

 +  + + 

ʇʠʭʪʘ ʙʝʣʘʷ  + + +  

ʇʠʭʪʘ ʉʝʤʝʥʦʚʘ  + + +  

ʇʠʭʪʘ ʩʠʙʠʨʩʢʘʷ  + + +  

ʉʦʩʥʘ ʢʝʜʨʦʚʘʷ ʩʠʙʠʨʩʢʘʷ  +  +  

ʉʦʩʥʘ  ʤʝʣʢʦʣʠʩʪʥʘʷ  +  +  
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʦʜ ʅʘʩʘʞʜʝʥʠʷ 

ɼʨʝʚʝʩʥʳʝ 

ʤʘʩʩʠʚʳ 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʫʧʧʳ 

ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ 

ʉʦʣʠʪʝʨʳ ɾʠʚʳʝ 

ʠʟʛʦʨʦʜʠ, 

ʙʦʨʜʶʨʳ 

ʉʦʩʥʘ ʢʨʳʤʩʢʘʷ ʠʣʠ ʧʘʣʣʘʩʘ + +  +  

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ + +  +  

ʊʫʷ ʟʘʧʘʜʥʘʷ      

 

ʊʘʙʣʠʮʘ 2  

ʃʀʉʊɺɽʅʅʓɽ ʇʆʈʆɼʓ ɺ ʇɸʈʂɸʍ ʀ ʆɹʒɽʂʊɸʍ ɿɽʃɽʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɻʆʈʆɼɸ ʆʐ. 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʦʜ ʅʘʩʘʞʜʝʥʠʷ 

ɼʨʝʚʝʩʥʳʝ 

ʤʘʩʩʠʚʳ 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʫʧʧʳ 

ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ 

ʉʦʣʠʪʝʨʳ ɾʠʚʳʝ 

ʠʟʛʦʨʦʜʠ, 

ʙʦʨʜʶʨʳ 

ɸʙʨʠʢʦʩ ʦʙʳʢʥʦʚʝʥʥʳʡ  + + + + 

ɸʡʚʘ ʷʧʦʥʩʢʘʷ  +    

ɸʤʦʨʬʘ ʢʫʩʪʘʨʥʠʢʦʚʘʷ  +   + 

ɸʢʘʮʠʷ ʙʝʣʘʷ  + + + + 

ɹʘʛʨʷʥʥʠʢ ʢʘʥʘʜʩʢʠʡ +     

ɹʘʨʭʘʪ  ʘʤʫʨʩʢʠʡ  +    

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ + + + +  

ɹʝʨʝʩʢʣʝʪ ʙʦʨʦʜʘʚʯʘʪʳʡ  +   + 

ɹʠʨʶʯʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  +   + 

ɹʦʷʨʳʰʥʠʢ ʘʣʪʘʡʩʢʠʡ  +  + + 

ɹʫʟʠʥʘ ʯʝʨʥʘʷ  +  + + 

ɹʫʢʩʫʩ ʢʦʣʭʠʜʩʢʠʡ (ʩʘʤʰʠʪ)     + 

ɺʠʰʥʷ  (Prunus) + +    

ɺʠʥʦʛʨʘʜ  ʚʠʥʥʳʡ  + +    

ɺʷʟʴ ʛʣʘʜʢʠʡ     + 

ɺʷʟ ʧʝʨʠʩʪʦʚʝʪʚʠʩʪʳʡ    +  

ɻʨʫʰʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  +  +  

ɻʣʝʜʠʮʠʷ ʦʙʳʢʥʦʚʝʥʥʘʷ  +    

ɼʝʚʠʯʠʡ ʚʠʥʦʛʨʘʜ 

ʧʷʪʠʣʠʩʪʦʯʢʦʚʳʡ 

    + 

ɼʝʨʝʥ ʢʨʘʩʥʳʡ  +   + 

ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ + + + +  

ɼʫʙ ʤʦʥʛʦʣʴʩʢʠʡ  +   + 

ɾʠʤʦʣʦʩʪʴ ʪʘʪʘʨʩʢʘʷ +     

ɾʠʤʦʣʦʩʪʴ ʩʠʥʷʷ  +   + 

ʀʚʘ ʚʘʚʠʣʦʥʩʢʘʷ  +  +  

ʀʚʘ ʰʝʣʶʛʘ ʞʝʣʪʘʷ  +  +  

ʀʚʘ ʤʘʪʩʫʜʘʥʘ ʬ.ʩʧʠʨʘʣʴʥʘʷ  +  +  

ʀʚʘ ʙʝʣʘʷ ʧʣʘʢʫʯʘʷ  +  +  

ʀʚʘ ʙʝʣʘʷ ʧʣʘʢʫʯʘʷ ʟʦʣʦʪʠʩʪʘʷ  +  +  

ʀʨʛʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  +  +  

ʂʘʣʠʥʘ ʛʦʨʜʦʚʠʥʘ  +  +  

ʂʘʣʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (ʙʫʣʴʜʝʥʝʞ)  +  +  

ʂʘʨʘʛʘʥʘ ʜʨʝʚʦʚʠʜʥʘʷ  +   + 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʦʜ ʅʘʩʘʞʜʝʥʠʷ 

ɼʨʝʚʝʩʥʳʝ 

ʤʘʩʩʠʚʳ 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʫʧʧʳ 

ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ 

ʉʦʣʠʪʝʨʳ ɾʠʚʳʝ 

ʠʟʛʦʨʦʜʠ, 

ʙʦʨʜʶʨʳ 

ʂʠʟʠʣʴʥʠʢ ʤʥʦʛʦʮʚʝʪʢʦʚʳʡ   +  +  

ʂʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ   +  +  

ʂʣʝʥ ʧʦʣʝʚʦʡ   +  +  

ʂʣʝʥ ʪʘʪʘʨʩʢʠʡ   +  +  

ʂʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ   +  +  

ʂʣʝʥ  ʩʝʨʝʙʨʠʩʪʳʡ (Acer 

saccharinum L.), 

 +  +  

ʂʦʥʩʢʠʡ ʢʘʰʪʘʥ   +  +  

ʃʝʱʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  +     

ʃʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ  
 

+ + +  

ʃʦʭ ʫʟʢʦʣʠʩʪʥʳʡ  +   + + 

ʆʙʣʝʧʠʭʘ ʢʨʫʰʠʥʥʦʚʘʷ   +   + 

ʆʙʣʝʧʠʭʘ ʙʝʩʢʦʣʶʯʘʷ   +   + 

ʆʨʝʭ ʛʨʝʮʢʠʡ   + + +  

ʆʩʠʥʘ ʛʠʛʘʥʪʩʢʘʷ   +  +  

ʇʝʨʩʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ   +  +  

ʇʣʘʪʘʥ ʚʦʩʪʦʯʥʳʡ  +    

ʇʫʟʳʨʝʧʣʦʜʥʠʢ ʢʘʣʠʥʦʣʠʩʪʥʳʡ  +  + + 

ʈʦʟʘ ʩʦʙʘʯʴʷ   +   + 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ   +  + + 

ʉʘʤʰʠʪ ʚʝʯʥʦʟʝʣʸʥʳʡ +  + +  

ʉʠʨʝʥʴ ʘʤʫʨʩʢʘʷ   +  +  

ʉʠʨʝʥʴ ʚʝʥʛʝʨʩʢʘʷ   +  +  

ʉʠʨʝʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ   +  + + 

ʉʠʨʝʥʴ ʩʦʨʪʦʚʘʷ   +  +  

ʉʢʫʤʧʠʷ ʢʦʞʝʚʝʥʥʘʷ   +  +  

ʉʣʠʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ    +  + 

ʉʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠʩʪʘʷ   +   + 

ʉʤʦʨʦʜʠʥʘ ʯʝʨʥʘʷ   +    

ʉʥʝʞʥʝʷʛʦʜʥʠʢ ʙʝʣʳʡ   +  +  

ʉʫʤʘʭ ʦʣʝʥʝʨʦʛʠʡ (ʫʢʩʫʩʥʦʝ 

ʜʝʨʝʚʦ) 

 +  +  

ʊʘʚʦʣʛʘ ʛʦʨʦʜʯʘʪʘʷ   + + + + 

ʊʘʚʦʣʛʘ ʩʠʨʝʥʝʮʚʝʪʥʘʷ   + +   

ʊʦʧʦʣʴ ʙʝʣʳʡ ʩʝʨʝʙʨʠʩʪʳʡ   +  +  

ʊʦʧʦʣʴ ɹʦʣʣʝ  +  +  

ʊʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ  + + + +  

ʊʦʧʦʣʴ ʯʝʨʥʳʡ, ʦʩʦʢʦʨʴ  +  + +  

ʌʦʨʟʠʮʠʷ ʩʚʠʩʘʶʱʘʷ, ʧʦʥʠʢʣʘʷ  +  +  

ʎʝʨʘʧʘʜʫʩ ʩʣʘʜʢʠʡ (ʤʠʯʫʨʠʥʘ)  +  +  

ʏʝʨʝʤʫʭʘ ʧʦʟʜʥʷʷ   +  +  

ʏʫʙʫʰʥʠʢ ʚʝʥʝʯʥʳʡ (ʞʘʩʤʠʥ 

ʣʦʞʥʳʡ) 

 +  +  

ʗʙʣʦʥʷ ʜʦʤʘʰʥʷʷ   +  +  

ʎʝʨʘʧʘʜʫʩ ʩʣʘʜʢʠʡ (ʤʠʯʫʨʠʥʘ)  +  +  
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʦʜ ʅʘʩʘʞʜʝʥʠʷ 

ɼʨʝʚʝʩʥʳʝ 

ʤʘʩʩʠʚʳ 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʫʧʧʳ 

ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ 

ʉʦʣʠʪʝʨʳ ɾʠʚʳʝ 

ʠʟʛʦʨʦʜʠ, 

ʙʦʨʜʶʨʳ 

ʏʝʨʝʤʫʭʘ ʧʦʟʜʥʷʷ   +  +  

ʏʫʙʫʰʥʠʢ ʚʝʥʝʯʥʳʡ (ʞʘʩʤʠʥ 

ʣʦʞʥʳʡ) 

 +  +  

ʕʣʝʘʛʥʫʩ ʫʟʢʦʣʠʩʪʥʳʡ  +  +  

ʗʙʣʦʥʷ ʜʦʤʘʰʥʷʷ   +  +  

ʗʩʝʥʴ  ʦʙʳʢʥʦʚʝʥʥʳʡ  +  +  

 

ʋʩʪʦʷʚʰʠʝʩʷ ʚʠʜʳ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʦʨʦʜ ʙʳʩʪʨʦ ʨʘʩʪʫʪ, ʢʨʘʩʠʚʳ ʠ ʫʩʪʦʡʯʠʚʳ ʢ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʵʪʠ ʚʠʜʳ ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʶ ʨʘʩʪʝʥʠʡ, ʥʝʩʪʘʙʠʣʴʥʦʤʫ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ɺ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ 

ʆʰ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ ʧʨʦʭʦʜʷʪ ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ. ʕʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʧʨʝʚʦʩʭʦʜʥʦʤ ʩʘʥʠʪʘʨʥʦʤ ʠ ʜʝʢʦʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʛʦʨʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʛʦʨʦʜʩʢʠʤ ʫʩʣʦʚʠʷʤ 

ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ. 

 

ʊʘʙʣʠʮʘ 3 

ɼɽʂʆʈɸʊʀɺʅʓɽ ʌʆʈʄʓ ɼɽʈɽɺʔɽɺ ʀ ʂʋʉʊɸʈʅʀʂʆɺ  

ɺ ʇɸʈʂɸʍ ʀ ʆɹʒɽʂʊʆɺ ɿɽʃɽʅʆɻʆ ʉʊʈʆʀʊɽʃʔʉʊɺɸ ɻʆʈʆɼɸ ʆʐ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʦʜ ʂʦʤʧʦʟʠʮʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ɼʨʝʚʝʩʥʳʝ 

ʤʘʩʩʠʚʳ 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʫʧʧʳ 

ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ 

ʉʦʣʠʪʝʨʳ  ɾʠʚʳʝ 

ʠʟʛʦʨʦʜʠ, 

ʙʦʨʜʶʨʳ 

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ ʬ. ʢʦʣʦʥʥʦʚʠʜʥʘʷ  + + + + 

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ ʬ. ʰʘʨʦʚʠʜʥʘʷ  +  +  

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ ʬ. ʰʘʨʦʚʠʜʥʘʷ 

ʢʘʨʣʠʢʦʚʘʷ 

 +  +  

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ ʬ. ʟʦʣʦʪʠʩʪʘʷ  +  +  

ɽʣʴ ʢʘʥʘʜʩʢʘʷ ʬ. ʟʝʣʝʥʘʷ  +  +  

ɽʣʴ ʢʘʥʘʜʩʢʘʷ ʬ. ʛʦʣʫʙʘʷ  +  +  

ɽʣʴ ʝʚʨʦʧʝʡʩʢʘʷ ʬ.ʛʦʣʫʙʘʷ  +  +  

ɽʣʴ ʝʚʨʦʧʝʡʩʢʘʷ ʬ. ʟʦʣʦʪʠʩʪʘʷ  +  +  

ɽʣʴ ʢʦʣʶʯʘʷ ʬ. ʟʝʣʝʥʘʷ  + + +  

ɽʣʴ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ ʬ. ʛʨʝʙʝʥʯʘʪʘʷ  + + +  

ɽʣʴ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ ʬ. ʥʝʧʨʘʚʠʣʴʥʦ 

-ʛʨʝʙʝʥʯʘʪʘʷ 

 + + +  

ɽʣʴ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ ʬ. 

ʱʝʪʢʦʚʠʜʥʘʷ 

 + + +  

ɽʣʴ ʪʷʥʴ-ʰʘʥʴʩʢʘʷ ʬ. ʢʦʤʧʘʢʪʥʘʷ  + + +  

ɽʣʴ ʚʦʩʪʦʯʥʘʷ ʬ. ʛʦʣʫʙʘʷ  + + +  

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ  + + +  

ʉʦʩʥʘ ʢʨʳʤʩʢʘʷ ʬ. ʫʟʢʦʢʨʦʥʥʘʷ  + + +  

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʬ. ʫʟʢʦ 

ʢʨʦʥʥʘʷ 

 + + +  
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʨʦʜ ʂʦʤʧʦʟʠʮʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ɼʨʝʚʝʩʥʳʝ 

ʤʘʩʩʠʚʳ 

ɼʨʝʚʝʩʥʳʝ 

ʛʨʫʧʧʳ 

ʃʠʥʝʡʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ 

ʉʦʣʠʪʝʨʳ  ɾʠʚʳʝ 

ʠʟʛʦʨʦʜʠ, 

ʙʦʨʜʶʨʳ 

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʛʨʝʙʝʥʯʘʪʘʷ  + + +  

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʤʦʱʥʘʷ  + + +  

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʰʘʨʦʚʠʜʥʘʷ, 

ʢʘʨʣʠʢʦʚʘʷ 

 + + +  

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʢʦʣʦʥʥʦʚʠʜʥʘʷ  + + +  

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʰʘʨʦʚʠʜʥʘʷ  + + +  

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʩʧʠʨʘʣʝʚʠʜʥʘʷ  + + +  

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʩʢʣʘʜʯʘʪʦ-

ʛʠʛʘʥʪʥʘʷ 

 + + +  

ɸʢʘʮʠʷ ʙʝʣʘʷ ʬ. ʰʘʨʦʚʠʜʥʘʷ   + +  

ʂʘʨʘʛʘʥʘ ʜʨʝʚʦʚʠʜʥʘʷ ʬ. ʧʣʘʢʫʯʘʷ   + + + 

ʈʷʙʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʬ. ʧʣʘʢʫʯʘʷ  +  +  

ʊʫʷ ʟʘʧʘʜʥʘʷ ʬ. ʩʧʠʨʘʣʝʚʠʜʥʘʷ  +  + + 

 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʩʪʨʫʢʪʫʨʝ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʚʳʩʦʢʫʶ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʝʨʝʚʴʝʚ ʠ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʧʨʠ ʫʣʫʯʰʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʠʡ ʵʬʬʝʢʪ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʜʝʥʜʨʦʧʘʨʢʝ 

ʊʘʙʠʷʪ-ʆʰ, ʜʘʣʝʝ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʧʘʨʢʘ ɸ. ʅʘʚʦʠ, ʘ 

ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʥʠʟʢʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʚ ʧʘʨʢʝ ʊ. ʉʘʪʳʛʘʥʦʚʘ.  

ɺ ʜʝʥʜʨʦʧʘʨʢʝ ʊʘʙʠʷʪ-ʆʰ ʦʪʤʝʯʘʶʪʩʷ, ʯʪʦ ʚ ʪʝʥʠ ʛʫʩʪʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʣʠʩʪʚʝʥʥʳʭ 

ʜʝʨʝʚʴʝʚ ʠʤʝʶʪʩʷ ʥʘʨʫʰʝʥʠʝ ʨʦʩʪʘ ʠ ʩʥʠʞʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. ɸ ʚ 

ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʘʭ ɸ. ʅʘʚʦʠ ʠ ʊ. ʉʘʪʳʛʘʥʦʚʘ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʷʚʣʝʥʠʷ ʦʩʣʘʙʣʝʥʥʳʭ 

ʜʝʨʝʚʴʝʚ ʩʚʷʟʘʥʘ ʩ ʙʣʠʟʦʩʪʴʶ ʢ ʪʨʘʩʩʝ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʩ ʦʯʝʥʴ ʩʠʣʴʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ ʧʦʯʚʳ ʠ ʥʝʭʚʘʪʢʦʡ ʚʦʜʳ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ. ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʙʦʢʦʚʳʝ ʣʠʩʪʴʷ ʫ ʠʛʦʣʴʯʘʪʳʭ ʪʘʢ ʠ ʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ ʵʪʠʭ ʜʝʨʝʚʴʝʚ ʨʘʩʪʫʪ ʥʘʤʥʦʛʦ ʭʫʞʝ, ʯʝʤ ʫ ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʝ ʨʘʩʪʝʥʠʡ ʢ ʩʚʝʪʫ, ʧʦʯʚʝʥʥʦʤʫ 

ʧʣʦʜʦʨʦʜʠʶ, ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʯʚʳ. ʋʯʠʪʳʚʘʷ ʢʨʘʡʥʝ ʩʣʦʞʥʳʝ ʠ ʩʧʝʮʠʬʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʤʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʘ: ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʦʣʝ-, ʛʘʟʦ-, ʧʳʣʝ-, 

ʤʦʨʦʟʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʕʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʛʦʨʦʜʘ:  

1. ʆʯʠʩʪʢʘ ʚʦʟʜʫʭʘ. ʂʘʯʝʩʪʚʦ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪʩʷ, ʝʩʣʠ ʦʥʠ 

ʧʨʦʭʦʜʷʪ ʥʘʜ ʧʘʨʢʘʤʠ, ʧʣʦʱʘʜʴ, ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʚ 600-1000 ʛʘ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʚʟʚʝʰʝʥʥʳʭ ʧʨʠʤʝʩʝʡ ʩʥʠʞʘʝʪʩʷ ʥʘ 10-40%. ʇʳʣʴ, ʫʚʣʝʢʘʝʤʘʷ ʥʠʩʭʦʜʷʱʠʤʠ ʧʦʪʦʢʘʤʠ 

ʚʦʟʜʫʭʘ, ʦʩʝʜʘʝʪ ʥʘ ʣʠʩʪʴʷʭ. ʆʜʠʥ ʛʘ ʜʝʨʝʚʴʝʚ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʟʘʜʝʨʞʠʚʘʝʪ ʟʘ ʛʦʜ ʜʦ 40 ʪ 

ʧʳʣʠ, ʘ ʣʠʩʪʚʝʥʥʳʭ ð ʦʢʦʣʦ 100 ʪ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʨʦʪʠʚ ʧʳʣʠ ð ʵʪʦ 

ʦʟʝʣʝʥʝʥʠʝ ʧʫʩʪʳʨʝʡ, ʜʚʦʨʦʚ ʠ ʧʨʦʯʠʭ ʛʦʨʦʜʩʢʠʭ ʧʣʦʱʘʜʝʡ.  

2. ʀʦʥʠʟʘʮʠʷ ʚʦʟʜʫʭʘ ʨʘʩʪʝʥʠʷʤʠ. ʉʫʱʝʩʪʚʝʥʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʢʠʩʣʦʨʦʜʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʝʛʦ ʠʦʥʘʤʠ, 

ʥʝʩʫʱʠʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʚ ʯʝʤ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʥʘ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʃʫʯʰʠʤʠ ʠʦʥʠʟʘʪʦʨʘʤʠ ʚʦʟʜʫʭʘ ʷʚʣʷʶʪʩʷ 

ʩʤʝʰʘʥʥʳʝ ʭʚʦʡʥʦ-ʣʠʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ.  

3. ʌʠʪʦʥʮʠʜʳ ʨʘʩʪʝʥʠʡ. ʌʠʪʦʥʮʠʜʳ ð ʵʪʦ ʚʘʞʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. [8, 10, 15, 
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22, 25, 26]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʪʘʢ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʟʝʣʝʥʳʝ ʧʦʩʘʜʢʠ ʚ ʛʦʨʦʜʘʭ ʠ ʜʨʫʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʂ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʨʘʩʪʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʣʷʪʴ ʦʩʦʙʳʝ ʣʝʪʫʯʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʝ ʬʠʪʦʥʮʠʜʘʤʠ, ʢʦʪʦʨʳʝ ʫʙʠʚʘʶʪ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ 

ʙʘʢʪʝʨʠʠ ʠʣʠ ʟʘʜʝʨʞʠʚʘʶʪ ʠʭ ʨʘʟʚʠʪʠʝ.  

4. ɿʘʱʠʪʘ ʦʪ ʰʫʤʘ. ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʜʝʥʜʨʦʧʘʨʢʘ ʊʘʙʠʘʪ-ʆʰ ʚ ʟʦʥʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʜʝʩʷʪʠ ʤʝʪʨʘʭ ʦʪ 

ʦʙʦʯʠʥʳ ʜʦʨʦʛʠ, ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ɸ. ʅʘʚʦʠ ʠ ʚ ʧʘʨʢʝ ʊ. ʉʘʪʳʣʛʘʥʦʚʘ. 

ʈʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʨʘʩʪʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʟʘʱʠʪʳ ʦʪ ʰʫʤʘ. 

ɺʳʩʘʞʠʚʘʥʠʝ ʜʝʨʝʚʴʝʚ ʚʙʣʠʟʠ ʘʚʪʦʜʦʨʦʛ ʚ ʮʝʣʦʤ ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʯʝʣʦʚʝʢʘ. ʇʦ ʜʘʥʥʳʤ ʚʝʥʛʝʨʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ (ʝʣʴ ʠ ʩʦʩʥʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʩʪʚʝʥʥʳʤʠ (ʜʨʝʚʝʩʥʳʝ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ) ʣʫʯʰʝ ʨʝʛʫʣʠʨʫʶʪ ʰʫʤʦʚʦʡ ʨʝʞʠʤ. ʇʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʤʘʛʠʩʪʨʘʣʠ ʥʘ 10 ʠ 

ʙʦʣʝʝ ʤʝʪʨʦʚ ʣʠʩʪʚʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ (ʘʢʘʮʠʷ, ʪʦʧʦʣʴ, ʜʫʙ) ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ 

ʟʚʫʢʘ ʥʘ 4,2 ʜɹ, ʣʠʩʪʚʝʥʥʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ð ʥʘ 6 ʜɹ, ʝʣʴ ð ʥʘ 7 ʜɹ ʠ ʩʦʩʥʘ ð ʥʘ 9 ʜɹ. [8, 

15, 26]. 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ, ʜʦʣʛʦʚʝʯʥʳʭ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʟʥʘʥʠʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ 

ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʜʘʥʘ ʵʢʦʣʦʛʦ-

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʧʦʨʦʜ (ʊʘʙʣʠʮʘ 4). 
 

ʊʘʙʣʠʮʘ 4 

ʇɽʈʉʇɽʂʊʀɺʅʓɽ ɺʀɼʓ ɼʈɽɺɽʉʅʆ-ʂʋʉʊɸʈʅʀʂʆɺʆʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ  

ɼʃʗ ʉʆɿɼɸʅʀʗ ɿɽʃɽʅʓʍ ʅɸʉɸɾɼɽʅʀʁ 
 

ɼʣʷ ʰʫʤʦʟʘʱʠʪʳ ɼʣʷ ʛʘʟʦʟʘʱʠʪʳ ɼʣʷ ʧʳʣʝʟʘʱʠʪʳ ɼʣʷ ʚʝʪʨʦʟʘʱʠʪʳ ʠ 

ʟʘʪʝʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ 

Cotoneaster lucidus Schltdl. 

Acer platanoides L. 

Ulmus laevis Pall. 

Tilia cordata Mill.  

Picea abies (L.) H. Karst. 

Larix sibirica Ledeb. 

Caragana arborescens Lam. 

Lauro-cerasus officinalis M. 

Roem. 

Crataegus sanguinea Pall. 

Berberis candidula (C.K. 

Schneid.) C.K. Schneid. 

Caragana arborescens 

Lam. 

Crataegus sanguinea 

Pall. 

Prunus avium (L.) L.  

Viburnum opulus L. 

Ribes nigrum L. 

Syringa vulgaris L 

Acer negundo L. 

Populus Ĭ canescens 

(Aiton) Sm. 

Populus nigra L. 

Juniperus sabina L. 

Ligustrum vulgare L. 

Ulmus glabra Huds. 

Salix alba L. 

Morus alba L. 

Fraxinus pennsylvanica 

Marshall 

Acer tataricum L. 

Acer platanoides L. 

Populus deltoides 

Marshall 

Fraxinus excelsior L. 

Crataegus sanguinea 

Pall. 

Caragana arborescens 

Lam. 

Elaeagnus angustifolia 

L. 

Spiraea Ĭ vanhouttei 

(Briot) Carri¯re 

Aesculus 

hippocastanum L. 

Quercus robur L. 

Tilia cordata Mill.  

Acer platanoides L. 

Tilia cordata Mill.  

Picea abies (L.) H. 

Karst. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʘʨʢʘʭ ʛ. ʆ  hʥʘʙʣʶʜʘʝʪʩʷ ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ ʚ 

ʦʟʝʣʝʥʝʥʠʠ: ʩʪʘʨʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʪʘʨʝʶʪ ʠ ʛʠʙʥʫʪ, ʘ ʤʦʣʦʜʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʘʢ 

https://ru.wikipedia.org/wiki/L.


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 134 

 

ʢʘʢ ʦʥʠ ʥʝ ʧʨʠʞʠʚʘʶʪʩʷ ʚ ʩʪʘʚʰʠʭ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʤʠ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ. ɸʩʩʦʨʪʠʤʝʥʪ 

ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʝʜʝʥ ʠ ʦʜʥʦʦʙʨʘʟʝʥ, ʝʛʦ ʨʘʟʤʝʱʝʥʠʝ ʧʨʠʤʠʪʠʚʥʦ, 

ʧʦ ʩʫʱʝʩʪʚʫ ʙʝʜʥʦʝ ʮʚʝʪʦʯʥʦʝ ʦʬʦʨʤʣʝʥʠʝ ʟʝʣʝʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʝʤʧʳ ʦʟʝʣʝʥʝʥʠʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳ, ʤʝʪʦʜʳ ʠ ʩʧʦʩʦʙʳ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʚʥʝʜʨʝʥʳ. ʇʦʵʪʦʤʫ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʣʦʱʘʜʝʡ 

ʟʝʣʝʥʳʭ ʟʦʥ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤ ʠ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʜʣʷ ʛʦʨʦʜʘ ʆ .h [1, 2, 5, 7, 12, 

18, 35]. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʛʦʨʦʜʘ ʆʰ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʩʢʠʭ ʧʘʨʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʩ ʫʯʝʪʦʤ ʩʪʨʦʛʦʛʦ ʦʪʙʦʨʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. ʇʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʚʳʞʠʚʘʥʠʷ ʦʟʝʣʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʛʦʨʦʜʘ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʦʛʥʦʟ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʆʰʘ ʠ ʜʨʫʛʠʝ 

ʜʦʢʫʤʝʥʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ. ɼʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʞʠʪʝʣʝʡ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢ 

ʧʨʦʮʝʩʩʫ ʦʟʝʣʝʥʝʥʠʷ ʦʙʴʝʢʪʦʚ: ʧʨʦʚʦʜʠʪʴ ʧʨʦʧʘʛʘʥʜʠʩʪʩʢʫʶ ʢʦʤʧʘʥʠʶ ʧʦʣʝʟʥʦʩʪʠ 

ʦʟʝʣʝʥʝʥʠʷ; ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦ ʩʪʦʨʦʥʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʤʝʪʦʜʠʯʝʩʢʫʶ ʧʦʤʦʱʴ 

ʥʘʩʝʣʝʥʠʶ ʚ ʧʣʘʥʠʨʦʚʢʝ ʜʚʦʨʘ, ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʩʪ ʜʣʷ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʩ ʫʯʝʪʦʤ 

ʫʙʦʨʢʠ ʠ/ʠʣʠ ʭʨʘʥʝʥʠʷ ʩʥʝʛʘ ʟʠʤʦʡ, ʚʳʙʦʨʝ ʨʘʩʪʝʥʠʡ ʠ ʧʦʩʘʜʢʝ, ʦʛʨʘʞʜʝʥʠʠ; ʩʜʝʣʘʪʴ 

ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʦʢʫʧʢʠ ʞʠʪʝʣʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʝʰʸʚʳʭ ʩʘʞʝʥʮʝʚ ʠʟ ʣʝcʥʳʭ ʭʦʟʷʡʩʪʚ 

ʠ ʣʝʩʥʠʯʝʩʪʚ ʨʝʛʠʦʥʘ; ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʧʨʦʝʢʪʳ ʩʦʟʜʘʥʠʷ, ʫʭʦʜʘ 

ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʠʣʘʤʠ ʞʠʪʝʣʝʡ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʟʝʣʝʥʝʥʠʷ, ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ 

ʜʚʦʨʦʚ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʣʝʟʥʦʩʪʠ ʜʝʢʦʨʘʪʠʚʥʦʛʦ (ʣʠʩʪʚʝʥʥʦʛʦ ʠʣʠ ʭʚʦʡʥʦʛʦ) ʨʘʩʪʝʥʠʷ. ʍʚʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʜʝʥʜʨʦʧʘʨʢʘ ʊʘʙʠʷʪïʆʰ ʪʨʝʙʫʶʪ ʬʦʨʤʠʨʫʶʱʝʡ ʦʙʨʝʟʢʠ. ʇʦʵʪʦʤʫ 2,5-5 ʤ ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ 

ʧʨʠ ʧʦʩʘʜʢʝ ʚ ʨʷʜ., 3-6 ʤ ʧʨʠ ʛʨʫʧʧʦʚʦʡ ʧʦʩʘʜʢʝ. ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʦʩʪʘʚʠʪʴ ʨʘʩʩʪʦʷʥʠʝ. 

ɺʦ ʚʩʝʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʛʫʣʷʨʥʳʡ ʧʦʣʠʚ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʧʦʣʠʚʝ ʤʠʥʝʨʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʚ ʚʦʜʝ ʜʦʣʞʥʦ 

ʩʦʩʪʘʚʣʷʪʴ ʦʪ 1,0 ʜʦ 2,0 ʛ/ʣ. ɺʳʩʦʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʦʨʦʰʝʥʠʠ ʜʘʝʪ ʦʨʦʰʝʥʠʝ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʦ-ʢʘʣʴʮʠʝʚʦʡ ʚʦʜʦʡ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 0,5 ʛ/ʣ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʚʦʚ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ð 4-6 ʨʘʟ, ʘ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʙʦʣʝʝ 6 ʨʘʟ, ʚ ʜʦʞʜʣʠʚʳʝ ʛʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʠʚʘ 3 

ʨʘʟʘ. ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʤʝʱʘʪʴ ʚʤʝʩʪʝ ʭʚʦʡʥʳʝ ʠ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ 

ʜʝʨʝʚʴʷ, ʚ ʩʚʷʟʠ ʩʪʝʤ ʯʪʦ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʣʠʩʪʚʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ 

ʥʘ ʭʚʦʡʥʳʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʧʦʪʝʨʝ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ. 

ʅʝ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʜʨʝʚʝʩʥʦ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʚʠʜʳ ʚ ʛʦʨʦʜʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʨʷʜʦʤ ʩ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʣʠʩʪʚʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʫʩʪʦʡʯʠʚʳ ʢ 

ʟʘʛʨʷʟʥʝʥʠʷʤ ʛʘʟʦʚ, ʘ ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ, ʧʦʩʢʦʣʴʢʫ 

ʫʭʫʜʰʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʠʭ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩ 

ʤʝʪʦʜʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʛʦʜʦʚʳʤ ʧʨʠʨʦʩʪʦʤ ʚ ʧʘʨʢʝ ɸ. ʅʘʚʦʠ ʠ ʊ. ʉʘʪʳʛʘʥʦʚʘ ʦʪʣʠʯʠʡ ʥʝʤʥʦʛʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʚ ʧʘʨʢʘʭ ɸ. ʅʘʚʦʠ, ʠ ʊ. ʉʘʪʳʣʛʘʥʦʚʘ ʘ 

ʪʘʢʞʝ ʚ ʜʝʥʜʨʦʧʘʨʢʝ ʊʘʙʠʷʪïʆʰ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʘʟʳʚʘʝʪ ʫʤʝʨʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʦʩʪ. ʇʦ ʠʥʜʝʢʩʫ ʜʝʪʝʨʤʠʥʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʣʠʷʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 33%. ɿʘʛʨʷʟʥʝʥʠʝ 

ʧʦʯʚʳ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʛʦʨʦʜʩʢʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʳ. 
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʙʣʘʛʦʜʘʨʥʳ ʆʰʩʢʦʤʫ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʂʈ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ 

ʧʨʝʜʧʨʠʷʪʠʶ "ʆʰʩʢʠʡ ʢʦʤʙʠʥʘʪ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʟʝʣʝʥʦʤʫ ʭʦʟʷʡʩʪʚʫ"ʟʘ ʮʝʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʧʠʩʘʥʠʶ ʩʪʘʪʴʠ. 

 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ: ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʆʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʉʨʝʜʩʪʚʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʙʶʜʞʝʪʝ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʂʳʨʛʳʟʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʠ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ. 
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Abstract. Maintaining water and salt balance in the body is important for the basic functioning 

of cells. It reduces the water level by increasing the urine production of the kidneys. During 

excessive salt intake, the blood absorbs water from the tissues and edema occurs. To prevent this, 

the kidneys increase the amount of urine. Excess salt is excreted in the urine. Blood pressure 

regulation is one of the most complex aspects of homeostasis. The adrenal glands, spine, and 

sympathetic and parasympathetic nervous systems work together to balance blood pressure and 

keep it at a healthy level. Changes in blood pressure are detected by receptors and the information is 

sent to the brain for processing. Blood pressure either rises or falls with the help of nerve impulses 

and hormones to the heart. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʜʜʝʨʞʘʥʠʝ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʚ ʦʨʛʘʥʠʟʤʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ. ʕʪʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʚʦʜʳ, ʫʚʝʣʠʯʠʚʘʷ ʚʳʨʘʙʦʪʢʫ 

ʤʦʯʠ ʧʦʯʢʘʤʠ. ʇʨʠ ʯʨʝʟʤʝʨʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʩʦʣʠ ʢʨʦʚʴ ʧʦʛʣʦʱʘʝʪ ʚʦʜʫ ʠʟ ʪʢʘʥʝʡ ʠ 

ʦʙʨʘʟʫʶʪʩʷ ʦʪʝʢʠ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʵʪʦ, ʧʦʯʢʠ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʤʦʯʠ. ʀʟʙʳʪʦʢ 

ʩʦʣʠ ʪʘʢʞʝ ʚʳʚʦʜʠʪʩʷ ʩ ʤʦʯʦʡ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʘʩʧʝʢʪʦʚ ʛʦʤʝʦʩʪʘʟʘ. ʅʘʜʧʦʯʝʯʥʠʢʠ, ʧʦʟʚʦʥʦʯʥʠʢ, ʩʠʤʧʘʪʠʯʝʩʢʘʷ ʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʘʷ ʥʝʨʚʥʳʝ ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʶʪ ʩʦʦʙʱʘ, ʯʪʦʙʳ ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʢʨʦʚʷʥʦʝ 

ʜʘʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ ʥʘ ʟʜʦʨʦʚʦʤ ʫʨʦʚʥʝ. ʀʟʤʝʥʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʨʝʮʝʧʪʦʨʘʤʠ, ʠ ʠʥʬʦʨʤʘʮʠʷ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʤʦʟʛ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. ʉ ʧʦʤʦʱʴʶ 

ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʛʦʨʤʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʢ ʩʝʨʜʮʫ, ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ ʣʠʙʦ 

ʧʦʚʳʰʘʝʪʩʷ, ʣʠʙʦ ʧʦʥʠʞʘʝʪʩʷ. 

 

Keywords: blood, homeostasis, buffer system, blood plasma. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʦʚʴ, ʛʦʤʝʦʩʪʘʟ, ʙʫʬʝʨʥʘʷ ʩʠʩʪʝʤʘ, ʧʣʘʟʤʘ ʢʨʦʚʠ. 

 

Studies have shown that the physico-chemical homeostasis of blood in the body is a complex 

physiological process, in its normal maintenance buffer systems, respiratory system and kidneys are 

involved in maintaining the concentration of H+ and (#/ ions in all fluids of the body, especially 

in the extracellular fluid. Blood, like other fluids, has a certain active reaction. The reaction of the 

liquid is determined by the concentration of hydrogen (H+) and hydroxyl (OH-) ions. When 

hydrogen ions increase, the reaction of the liquid becomes acidic, and when hydroxyl ions increase, 

it becomes alkaline. When there is an equal balance between these ions, a neutral reaction is formed 
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in the environment. The acidity and basicity of the environment is indicated by the pH of the 

solution (pH is the negative logarithm of the concentration of hydrogen ions in the solution). Since 

the pH of water is 7.0, its reaction is neutral. So, if the pH is greater than 7, the reaction is 

considered alkaline, and if it is less, it is considered an acidic environment. Keeping the active 

reaction of the blood stable is necessary for the normal functioning of the body. Although both 

alkaline and acidic nutrients and exchange products enter the blood intermittently from the tissues 

and digestive organs, its active reaction (pH) remains constant or temporarily changes only slightly 

in healthy individuals. The stability of the reaction of the blood depends on the complex 

physiological activity of the systems and organs contained in it. Carbonates, phosphates, 

hemoglobin and proteins in blood plasma have the ability to neutralize both hydrogen ions and 

hydroxyl ions. These substances are called buffers because they absorb the excess of acid and 

alkaline ions. 13% of the buffer volume of blood falls on bicarbonate substances, 76% on the 

hemoglobulin and oxyhemoglobulin buffer system, 10% on the protein buffer system and 1% on the 

phosphate buffer system. Buffer systems are also found in tissues. Therefore, the active reaction of 

the inter-tissue fluid is always kept constant, being relatively stable. Of the buffer systems in 

tissues, the most common occurrence is protein and phosphate buffer systems [1]. 

The character trait of the buffer system of blood is that its reaction can move more easily 

towards alkalinity than towards acidity. So, in order for the blood reaction to move towards 

alkalinity, it is necessary to add 40-70 times more sodium base than water, and in order for it to 

move towards acidity, it is necessary to add 327 times more hydrochloric acid than water. This has 

been called acid-alkaline homeostasis, as the constant certain acid and alkali equivalence in the 

blood is constant. Experiments conducted on heated animals show that the non-life-threatening size 

of the active reaction of the blood is between 7.0 and 7.8. In elderly people, the concentration of 

hydrogen ions is 7.35-7.43, and the reaction of the blood is weakly alkaline. If these parameters of 

pH deviate, drastic changes in the body and even death can occur. A slight change in the active 

reaction of the blood is observed during heavy muscle work, frequent breathing, intake of a lot of 

sour food and some diseases. Due to the large amount of lactic acid entering the blood during heavy 

physical work, the reaction changes towards acidity. Over a long period of time, the change of the 

blood reaction even by 0.1-0.2 compared to the norm is considered dangerous for life [2]. 

 

Discussion and conclusions of the study 

Water is the main component of living organisms. The water (H2O) molecule is an ideal fluid 

for physiological reactions. Water is a substance in a polar state (dipole moment) because the O2 

atom in the H2O molecule slightly repels the electrons in the H atom. At the same time, H2O 

molecules are connected to each other by dynamic hydrogen bonds. Due to the above reasons, some 

properties specific to water appear: 1. High surface tension; 2. High evaporation capacity and heat 

capacity; 3. High dielectric constant [3]. 

The role of physico-chemical properties of water in carrying the perfect biological fluid 

function is great. In the process of evolution of multicellular organisms, a closed blood circulation 

is formed. In organisms with closed blood circulation, the intercellular fluid environment (ECF) is 

an essential condition for cell survival. Intercellular fluid medium (ECF) includes extracellular 

fluid, circulating blood plasma and lymph fluid between them, and transcellular fluid. This 

environment covers all the cells in the body, all the substances necessary for the cell's survival are 

delivered to the cell through this environment, and the exchange products of the cell are also 

secreted into this environment. All indicators of this environment are within clear and strict 

parameters, which is called homeostasis. Homeostasis is the stable maintenance of the internal 
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environment of the body with the help of various functional systems for the continuation of life. 

The body's need for water is met by intake from the outside and as a result of internal physiological 

processes. In middle-aged people, the amount of exogenous water required is about 2 liters per day 

(30 ml/kg). 500-1000 ml of exogenous water is taken as liquid, and 800-1200 ml as solid food. The 

required amount of water is 180 ml/kg for newborns, 125 ml/kg for 6 months, and 100 ml/kg for 

one year old. Half of the total water is in the muscles, 1/8 in the skeleton, 1/16 in the skin, and 1/20 

in the blood Table 1.  
 

Table 1 

THE AMOUNT OF WATER IN THE BODY IN % DEPENDING ON AGE 
 

Age Amount in % by body weight 

6 week old embryo 97,5 

In newborn children 80 

3 months 70 

6 months 60 

1-2 years old 59 

11-16 years old 58 

Old person 58-60 

In a fat person (fat) 40-50 

In a thin person 70-75 

 

Water in the body has various functions: a) Mechanical function: transport (transportation of 

various substances), protective (spinal fluid), prevents friction (pleura, pericardium and joints); b) 

Chemical function: Hydrolysis, hydration, oxidation-reduction processes, etc. in the organism; c) 

Physical function: maintenance of acid-base balance, filtration, secretion, reabsorption processes, as 

a solvent, etc. [4] (Table 2).  
 

Table 2  

THE BALANCE OF WATER ENTERING AND LOSING THE BODY 

 IS STRICTLY MAINTAINED BY THE BODY 
 

Indicator Inclusion Disposal Minimal inclusion to 

maintain balance 

Water, ml 1000with solid food; 

1300 in liquid form; 

Oxidation water 300 

1600 with urine;   

Lungs and skin 900;  

Intestinal contents 100 

1700 

Cᴅmi: 2600 2600  

 

Water exists in different forms in the body: 

1. Free water is the basis of intracellular and extracellular fluid environment. It is very mobile. 

It is a universal solvent for solid, liquid and gaseous substances. It participates in biochemical 

processes in the body's internal environment. 

2. Constitutional water ð water formed as a result of the metabolism of proteins, fats and 

carbohydrates. 0.41 ml of water is formed during the oxidation of 1 g of protein, 1.07 ml during the 

oxidation of 1 g of fat, and 0.61 ml during the oxidation of 1 g of carbohydrates. The amount of 

endogenous water is 300 ml/day. The amount of endogenous water varies depending on the 

intensity of metabolic processes, type of food and age. 

3. Constitutional water ð water formed as a result of the exchange of proteins, fats and 

carbohydrates. 0.41 ml of water is formed during the oxidation of 1 g of protein, 1.07 ml during the 
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oxidation of 1 g of fat, and 0.61 ml during the oxidation of 1 g of carbohydrates. The amount of 

endogenous water is 300 ml/day. The amount of endogenous water varies depending on the 

intensity of metabolic processes, type of food and age. 

4. Water in the form of compounds. It is included in the composition of colloids, affects their 

structure and biological properties. This water makes up about 10% of body weight. 

Water accounts for 60% (42 liters) of the body weight of the average adult. The aquatic 

environment in the body is conditionally divided into 2 parts: intracellular (intracellular) and 

extracellular (extracellular). 28 liters of water in the body are inside 75 trillion cells, which is an 

intracellular fluid, and 14 liters are extracellular fluid. More than half of the intracellular fluid is 

contained in myocytes, which is taken as a benchmark. The extracellular environment includes 

intercellular fluid (interstitial) and lymph (15%), intravascular fluid (Plasma) (5%). Some 

transcellular fluids also belong to the intercellular fluid: Fluids of serous spaces, synovial fluid, 

fluid of the anterior chamber of the eye, spinal cord fluid, first urine in the kidneys, tears, secretions 

of the gastrointestinal tract (0.5-1% of the body). 40% of the water in the body is functional less 

active liquid in cartilage, bone, and fascia. The remaining 60% is a functionally active liquid that 

can easily change places. The intercellular environment is continuously filled with products of 

cellular metabolism, and its composition changes accordingly. Practically, they consider the 

composition of intravascular and intercellular fluid to be the same. However, it should be taken into 

account that in the intravascular fluid there are more proteins, more Na+ ions, and less Cl- ions [4, 

5]. 

Circulating blood and lymph are part of the extracellular fluid environment and have very 

important functions: transporting oxygen, nutrients, water and electrolytes to cells, and removing 

waste products. There is ionic asymmetry between intracellular and intercellular fluids. Inside the 

cell, the K+ ion is 23 times more than outside the cell, and the Na+ ion is 9.4 times less (Table 3). 

 

Table 3 

BALANCE OF ANIONS AND CATIONS 
 

M¿hitlϸr Na+  K+  Ca2+  Mg2+  Cl- PO4
3-  HCO3

-  

Intravascular (plasma) 142-151 4-5 5-5,4 1,1-3,2 103-109,7 2-2,1 27-28,7 

Interstitial 144-145 4-4,4 2,5 1,5 114-117 2-2,3 27-30 

Intracellular (striated muscle 

cell) 

10-12 150-160 ï 35 2 140 8 

Gastric juice 60 7   100 ï ï 

Pancreas juice 148 7 3 0,3 80 ï 80 

Sweat 75 (18-97) 5 5 ï 75 ï ï 

Bile 145 5,2 ï ï 100 ï ï 

Milk  14 16 17 3 11 6 ï 

Cerebrospinal fluid 142 3 2,5 2 124 ï 21 

 

This difference is an important condition for keeping cell membrane permeability stable. Up 

to 30% of the basic exchange energy is spent on keeping this conductivity constant. The 

extracellular fluid environment covers all the cells in the body in the form of a thin layer and takes 

part in the delivery of necessary substances to the cells ð transport, removal of intracellular 

exchange products from the cell, important exchange processes ð intermediate exchange. 

Electrolytes make up 90% of the total amount of dissolved substances in the body. Electrolyte 

composition of the body's main fluid environments. The percentage of water in children is greater 

than that of adults. For example, 75-77% of a normal weight child consists of water. The 
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extracellular part of this water is equal to 42-50%. That is, extracellular water is 2 times more than 

in adults. The average amount of extracellular fluid is 376 ml/kg. Interstitial fluid is 3 times more 

than in adults. This means that the cells of a newborn child are surrounded by a larger amount of 

fluid. Children need 2-3 times more water than adults (according to ml/kg). Such a large demand for 

water is due to the speed of exchange processes, low concentration capacity of the kidneys and 

rapid growth. The amount of circulating blood per kilogram of body weight is greater in newborns 

than in adults (90 ml/kg). After the birth of the child, a large amount of water in the plasma is 

excreted from the body within 1-2 hours. The main cations of the fluid environment in the body are 

Na+, K+, Ca+, Mg+, and the anions are Cl-, HCO3
-, SO42-, PO4

2-, etc. Anions and cations are in 

equilibrium with small differences (Table 4). 

 

Table 4 

EQUILIBRIUM TABLE OF CATIONS AND ANIONS IN BLOOD PLASMA 
 

Cations ï 154 mekv/l (+) Anions ï 154 mekv/l (-) 

Na=142  K=4  Cl=103  HCO3=27 

Ca=5  Mg=3 Protein=16  Inorganic =3  Organic =5 

 BB (basic buffer) =39 (deduction) 

 

Osmotic pressure is one of the most important parameters of the body's internal environment. 

Osmosis refers to the diffusion of water from a higher density part to a lower density part. The main 

reason for the distribution and movement of water entering the body between different fluid 

environments is the concentration of osmotic active substances in it. Effective osmotic pressure is 

the main factor affecting fluid movement in cellular and intercellular environments. The main 

difference between blood plasma and intercellular fluid is that proteins do not pass through the 

capillary wall into the interstitial environment. As a result, the amount of proteins in the plasma 

increases [6]. The daily requirement of electrolytes of an elderly person is: Na+ 215, K+ 75, Ca2+ 60, 

Mg2+ 35, Cl- 215, PO32- 105 meq/l. These substances enter through the digestive system, some of 

them are temporarily stored in the liver. The excess is eliminated through the kidneys, lungs, 

intestines and skin. Along with electrolytes, non-electrolytes also participate in the regulation of 

plasma homeostasis (Table 5). 
 

Table 5 

AMOUNT OF MAJOR NON-ELECTROLYTES IN PLASMA, mq/dl 
 

Fosfo-lipidlϸr Xolesterol Yaĵlar Ql¿koza Sidik cºvhϸri S¿d turĸusu Kreatinin Bilirubin 

280 150 125 100 15 10 1,5 0,5 

 

Water passes through the cell membrane by free diffusion as a result of osmotic pressure. 

When plasma osmolarity is high, free water moves from the intercellular medium into the plasma. 

Electrolytes Na+, Cl-, HCO3- are mainly involved in the creation of osmolarity. These electrolytes 

make up 85% of the total osmotic pressure. The passage of ions through the cell membrane occurs 

as a result of both active and passive diffusion. Active diffusion occurs mainly through the "Na 

pump" and this process consumes a lot of energy. The "Na-pump" is involved in the removal of Na+ 

ions out of the cell (10-15 meq/l Na+, 70-150 meq/l K+). As a result of active diffusion, 2K+ and 1H+ 

ions move into the cell, and instead, 3Na+ ions are taken out of the cell. As other osmotically active 

substances (glucose, urea) can easily pass through the cell membrane, they can participate in the 

regulation of osmotic pressure both inside and outside the cell. An increase in the osmotic pressure 

outside the cell causes the fluid inside the cell to move into the interstitial environment [5]. 
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Results 

As a result of studies carried out in connection with the change in the homeostasis of blood in 

the body depending on age, the following have been identified. 

1. The interaction of [H+] ð hydrogen and [OH-] ð hydroxyl ions in the blood depends on 

the activity of enzymes, the intensity of oxidation-reduction reactions, the process of decomposition 

and synthesis of proteins, the oxidation of carbohydrates and lipids, the sensitivity of cell receptors 

to mediators and hormones, membrane permeability, physico-chemical properties of colloidal 

systems of cellular and intercellular structures. 

2. Of the CO2 produced in tissues, 27% accumulates in erythrocytes in the form of (#/, 

11% in the form of carbohemoglobin combined with hemoglobin, 12% in the form of physically 

dissolved or dissociated carbonic acid, and the remaining 50% in the form (#/ in plasma. 

3. The stability of the concentration of H+ ions in the body's fluids is regulated by three main 

mechanisms, the acid-base buffer system, the respiratory system and the kidneys. 
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Abstract. In the article, the quantitative and qualitative indicators and correlations between 

the fourth (F4) generation hybrid samples obtained from the hybridization of wheat genotypes 

introduced from international centers and local varieties selected for their resistance to diseases and 

distinguished by high quality indicators were studied. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʛʠʙʨʠʜʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʯʝʪʚʝʨʪʦʛʦ (F4) ʧʦʢʦʣʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʛʝʥʦʪʠʧʦʚ ʧʰʝʥʠʮʳ, ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ ʠʟ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʥʪʨʦʚ, ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʦʨʪʘʤʠ, ʦʪʦʙʨʘʥʥʳʤʠ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʙʦʣʝʟʥʷʤ ʠ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ.  

 

Keywords: wheat, resistance, disease, hybrid, productivity, quality. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʙʦʣʝʟʥʠ, ʛʠʙʨʠʜ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ. 

 

To ensure food security, it is important to increase the production of wheat varieties that are 

resistant to diseases and pests, with high quantitative and qualitative indicators, and to further 

develop agriculture. The wheat plant is infected with a number of diseases, which causes a decrease 

in their productivity. One such disease is powdery mildew. The causative agent of powdery mildew 

(Blumeria graminis (DC) e.o speer f. sp. tritici Marchal) continues its development from the 

beginning of the bushing phase of the vegetation to the end of the wax ripening phase, depending on 

the natural and climatic conditions, which causes yield loss. Meeting the population's need for high-

quality bread is a priority for the agricultural sector in ensuring food security. In order to achieve an 

increase in the volume of grain production, it is important to use local varieties. Using eco-friendly 

plastic varieties with high yield potential helps in stable crop production. From an ecological point 

of view, plastic varieties are very important in unfavorable soil-climate conditions. Such varieties 

are moderately intensive, not very high, but stable in any conditions, resistant to abiotic and biotic 
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stresses [5].  

During the growing season, the wheat plant is exposed to many harmful organisms - 

pathogens, insects, rodents, etc. is affected. According to economic calculations, if there is no fight 

against diseases, pests and weeds, the yield loss reaches 20-30% [1]. 

Increasing both the production and quality of wheat, which is a food plant, meeting our 

demand at the expense of local production is an urgent problem, for the solution of which, the 

creation of new productive varieties, their distribution in our republic, improvement of the 

cultivation process, and the implementation of agrotechnical maintenance work at the required level 

are important issues [6].  

The interaction of variety and stress factors plays a major role in the quality indicators of 

grain being [10]. the amount of protein in the grain of samples with low productivity is high, and it 

is low in varieties with high productivity [3]. 

The quality indicators of grain are complicated and complex signs, and are influenced by 

environmental factors and cultivation technology, disease agents, etc. because it is easily affected, it 

causes a decrease in quality indicators [4]. 

 

Material and methods 

From more than 2 thousand wheat genotypes introduced from international centers, 30 

genotypes were selected for their resistance to powdery mildew, and 18 samples with high quality 

indicators were used in hybridization. 

Evaluation of the samples for powdery mildew was carried out on the basis of the 9-point 

scale compiled by N. Simlakovich (1966), which is widely used in European countries, and studied 

based on the methodical indicators proposed by V. I. Krivchenko and others (1980) [8]. 

The amount of nitrogen in the grain was determined by the modified Keldal micromethod 

with the help of the Kjeltectm 8200 device manufactured by the FOSS company. The coefficient 

Nx5.7 was used to determine the amount of protein [9].  

The vitreousness of the grain is calculated by dividing 100 grains in half in a device equipped 

with a special knife and counting the vitreous, floury and semi-flourish grains. The amount of 

gluten was determined by weighing the flour by separating it from the starch, the amount of KDE 

was determined with the help of the IDK-I device, and the amount of sedimentation was determined 

by the method of recording the swollen volume of high molecular weight protein particles in 2% 

acetic acid [7]. 

Correlation relations between the quantitative and qualitative indicators obtained in the study 

were studied using the SPSS 16.0 computer program.  

 

Conclusion and discussions 

In the conducted research, in the creation of new varieties, the main goal is to make the 

varieties resistant to diseases and pests, as well as to have high quantitative and qualitative 

indicators and to obtain a stable product. The productivity and quality indicators of the fourth (F4) 

generation hybrids selected for resistance to powdery mildew were studied and reflected in Table 1. 

From the fourth (F4) generation hybrids ð MV35-13 x Murov (830 g/m2), Victoria x Guneshli (790 

g/m2), Lebed x Tale-38 (748 g/m2), Mv-Rengo x Asgaran (720 g/m2), Fo6476g5-1 Inc1 x Red Rose 

(728 g/m2), F06325g1 x Khazri (718 g/m2), etc. they had high productivity and quality indicators. 

The productivity of these hybrids was higher in 12 samples (61.1%) and lower in 7 samples (38.9%) 

compared to the standard Nurlu-99 variety (683 g/m2). The mass of 1000 grains in the studied 

hybrids of F4 generation varied between 46.9.3-58.5 g. Also, according to this indicator, compared 
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to the standard, 72.2% of the studied samples were found to be higher and 27.8% lower. 

The amount of protein in the grain of the hybrid samples was higher compared to the standard 

Nurlu-99 variety. Among the quality indicators of the F4 generation hybrid samples, grain 

vitreousness was also evaluated, and it was found that vitreousness in these hybrid samples varied 

in the range of 35-69% and was more in 7 hybrids and less in 11 hybrids compared to Nurlu-99 

variety taken as a standard. 
 

Table 1 

QUALITY INDICATORS OF THE FOURTH GENERATION (F4) HYBRID SAMPLES SELECTED  

FOR RESISTANCE TO POWDERY MILDEW 

 

The amount of gluten in grain in 16 hybrids (Kualgan x Metin (37.5%), MV14-2000//Shark 

/F4105w2.1 x Onur (34.7%), Hubara-2/Gafzah-21//Dovin-2 x Gilavar ( 34.3%), F08347g8 x Fatima 

(34.2%), etc.) varied in the range of 30.1-37.5%, compared to the standard Nurlu-99 variety, 88.9% 

was higher, and in 2 hybrid samples ( Victoria x Guneshli (29.0%) and MV-Rengo x Asgaran 

(29.2%)) were found to be 11.1% less. The deformation coefficient of gluten in the fourth (F4) 

generation hybrids is 82.1-105.0 c.g. compared to the standard (84.1 c.g.) 

Chervona//ks82w409/spn/3trocadero x Shafaq-2 (82.1 c.g.), Victoria x Guneshli (83.8 c.g.), 

Kualgan x Matin (83.9 c.g.), F06325g1 x Khazri (83.9 c.g.), Lebed x Tale-38 (84.0 c.g.) was higher 

in hybrids (82.1-84.0 c.g.), Fo6476g5-1inc1 x Red rose (86.5 c.g.), KR 11-9823 x Baba-75 (91.4 

No The name of the genotypes Product 

narrowne

ss, g/m2 

Say 

1000 

mass, q 

Prote

in,% 

Vitreo

us, % 

Kleiko 

fault, 

% 

KDE, 

c.g 

Sediment

ation, ml 

 Standard Nurlu-99 683 48,6 12,3 56,0 29,5 84,1 33,0 

95 OWL*2/7/T.SPH/2*H.567.

71//CMH77.93/3/2*CMH

79.959/5/T.S x Nurlu-99 

715 50,8 13,0 39,0 28,8 99,8 39,2 

100 MV05-13 x Mirbᴅĸir-128 710 49,9 13,2 43,0 29,8 95,2 38,1 

107 MV35-13 x Murov 830 51,3 12,7 40,0 30,1 97,1 36,8 

113 F08347g8 x Fatimᴅ 512 48,2 14,5 59,0 34,2 91,8 37,7 

115 Fo6476g5-1inc1 x 

Qērmēzē g¿l 

728 49,3 13,9 48,0 32,2 86,5 49,6 

10 MV14-2000//Shark 

/F4105w2.1 x Onur 

519 48,9 15,2 69,0 34,7 95,6 42,3 

42 Chervona//ks82w409/spn/

3trocadero x ķᴅfᴅq-2 

697 49,6 13,1 40,0 30,9 82,1 36,2 

95 Kualgan x Mᴅtin 495 58,5 15,9 68,0 37,5 83,9 42,9 

33 Ostrov x Lᴅyaqᴅtli -80 690 47,9 13,9 48,0 31,5 97,3 35,3 

35 Kalym x Aran 650 48,8 14,5 50,0 33,7 92,1 46,8 

34 Lebed x Tale-38 748 49,1 13,1 42,0 32,9 84,0 45,5 

38 CV.Nemchinovskaya 24 x 

Marxal 

645 47,2 14,2 59,0 33,9 98,7 40,9 

79 MV-Rengo x ᴄsgaran 720 49,3 13,3 35,0 29,2 96,8 37,5 

71 Karahan-99 x Qobustan 570 49,1 14,7 66,0 30,1 89,8 52,1 

4 Viktoriya x G¿nᴅĸli 790 50,4 13,5 38,0 29,0 83,8 39,8 

36 KR 11-9823 x Baba-75 692 48,9 13,9 38,0 31,2 91,4 44,6 

19 Hubara-2/Qafzah-

21//Dovin-2 x Gilᴅvar 

673 46,9 14,1 58,0 34,3 105,0 39,9 

114 F06325g1 x Xᴅzri 718 48,3 15,6 65,0 31,5 83,9 41,7 
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c.g.), F08347g8 x Fatima (91.8 c.g.), Kalym x Aran (92.1 c.g.) etc. and in the hybrid samples, 

despite this indicator being low, according to the State standard, they entered the II quality group 

and the 3rd class of gluten, and the other hybrids entered the III quality group and the 4th class, 

respectively. In the conducted analyses, the value of sedimentation in the grain of F4 generation 

hybrids varied between 35.3-52.1 ml, the highest result was in Karahan-99 x Gobustan hybrid (52.1 

ml). It was determined that the sedimentation indicators of the F4 generation hybrids were higher 

than the standard Nurlu-99 variety.  

The study of the correlative relationship between the productivity and quality parameters of 

plants leads to high-level selection work and its acceleration by spending less time.  

One of the main tasks of natural sciences is to study the interrelationship of phenomena 

occurring in nature. It is impossible to understand, control and pre-determine the dynamics of the 

events without determining the nature, interaction force, direction and mathematical-analytical 

expression of these relations. Events and changes occurring in nature are not random, but occur 

with certain regularities as a result of the influence of various factors. Correlation and regression 

analysis are widely used to study the statistical interaction or dependence of events and changes [2]. 

Correlation relationships between yield and quality indicators of F4 generation hybrid 

samples selected for disease resistance were determined (Table 2).  
 

Table 2  

CORRELATION RELATIONSHIPS BETWEEN QUALITY AND YIELD INDICATORS  

OF THE FOURTH GENERATION (F4) HYBRID SAMPLES SELECTED  

FOR RESISTANCE TO POWDERY MILDEW 
 

 

Note: Abbreviations are as follows: DM grain yield, MDK-min grain mass, DZ-grain protein, HZC-

hectare protein yield, DH grain vitreousness, KL-gluten, KDE-gluten deformation coefficient, grain 

sedimentation 

 

According to the results of the conducted research, there is a negative and positive correlation 

between the quantitative and qualitative indicators of wheat varieties. It has been determined that 

there is a correlation between the amount of protein and gluten in grain [2]. 

Inverse correlation between grain yield and 1000 grain mass (r=-0.218), grain protein content 

(r=-0.690**), glassiness (r=-0.763**) and gluten content (r=-0.682**), that is, there is a negative 

significant correlation. There is an inversely proportional relationship between grain yield and 

gluten deformation coefficient (r=-0.003), as well as sedimentation (r=-0.222). 

Mass of 1000 grains and amount of protein per grain (r=0.240), vitreousness (r=0.74), amount 

of gluten (r=0.261), sedimentation (r=0.60), insignificant correlation with flatness, deformation 

coefficient of gluten (r= -0.331) negative, i.e. reverse, insignificant correlation was determined. 

There is a positive relationship between the amount of protein in the grain and the glassiness 

 DM MDK DZ Dķ KL KDE DS 

DM 1       

MDK -,218 1      

DZ -,690**  ,240 1     

Dķ -,763**  ,074 ,762**  1    

KL -,682**  ,261 ,700**  ,641**  1   

KDE -,003 -,331 -,086 -,054 ,014 1  

DS -,222 ,060 ,471* ,264 ,268 -,182 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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of the grain (r=0.762**) and the amount of gluten (r=0.700**), and a negative, i.e., inversely 

proportional relationship between the deformation coefficient of gluten (r=-0.086), and between the 

sedimentation of the grain (r= 0.471*) has a positive, insignificant correlation. 

There is a positive, significant correlation between grain vitrification and gluten amount 

(r=0,641**), negative, insignificant correlation between gluten deformation coefficient (r=-0,054), 

and weak, insignificant correlation between sedimentation (r=0,264). 

A positive, insignificant correlation was noted between the amount of gluten and the 

deformation coefficient of gluten (r=0,014), and a positive, insignificant correlation between grain 

sedimentation (r=0,268). 

There was an inversely proportional correlation between the deformation coefficient of gluten 

and grain sedimentation (r=-0.182).  

Thus, hybrid samples with high technological quality indicators were selected for their 

resistance to phytopathogens and environmental factors, and these samples will be used in the 

creation of new varieties. 

 

References: 

1. Azizova, N. Kh. (2019). Pochvennye vrediteli ozimoi pshenitsy i bor'ba s nimi. 

Azerbaidzhanskaya agrarnaya nauka, 78-81. (in Azerbaijani). 

2. Gasanova, K. M., & Khummetov, N. G. (2011). Nasledovanie pokazatelei kachestva u linii, 

poluchennykh ot sortov myagkoi pshenitsy, i korrelyatsii mezhdu nimi. Azerbaidzhanskaya 

agrarnaya nauka, (2), 47-49. (in Azerbaijani). 

3. Gasanova, G. M., & Poladova, G. Kh. (2007). Puti povysheniya kachestva zerna 

vysokourozhainykh sortov. Azerbaidzhanskaya agrarnaya nauka, (4-5), 17-18. (in Azerbaijani). 

4. Gasanova, G. M., Abdullaev, A. M., & Poladova, G. Kh. 2018. Issledovanie ryada 

pokazatelei kachestva perspektivnykh sortovykh obraztsov myagkoi pshenitsy v zavisimosti ot let 

vyrashchivaniya. Sbornik nauchnykh trudov NIISKh, 29, 363-368. (in Azerbaijani). 

5. Ibragimova, I. K. (2018). Izuchenie nekotorykh agromorfologicheskikh kharakteristik, 

urozhainosti i komponentov urozhainosti genotipov pshenitsy, introdutsirovannykh iz 

mezhdunarodnykh selektsionnykh tsentrov. Azerbaidzhanskaya agrarnaya nauka, (5), 33-36. (in 

Azerbaijani). 

6. Nazarov, B. B. (2015). Rol' vnutrividovoi gibridizatsii v sozdanii vysokourozhainykh 

sortov pshenitsy. In Azerbaidzhano-turetskoe nauchno-issledovatel'skoe sotrudnichestvo po 

razvitiyu pchelovodstva: materialy II Mezhdunarodnoi konferentsii, Baku, 74-77. (in Azerbaijani). 

7. Zezin, N. N., & Vorob'ev, V. A. (2010). Khlebopekarnaya pshenitsa Ural'skoi selektsii. 

Dostizheniya nauki i tekhniki APK, (11), 40-42. (in Russian). 

8. Krivchenko, V. I., Sukhanberdina, E. Kh., Vershinina, V. A., & Lebedeva, T. V. (1980). 

Izuchenie ustoichivosti zlakovykh kul'tur k muchnistoi rose. Leningrad. (in Russian). 

9. Pleshkov, B. P. (1985). Praktikum po biokhimii rastenii. Moscow. (in Russian). 

10. Sidorov, A. V., & Plekhanova, L. V. (2010). Selektsiya yarovoi pshenitsy na kachestvo v 

usloviyakh lesostepi Krasnoyarskogo kraya. Sibirskii vestnik sel'skokhozyaistvennoi nauki, (4), 5-

10. (in Russian). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ᴄzizova N. X. Payēzlēq buĵdanēn torpaq zᴅrᴅrvericilᴅri vᴅ onlara qarĸē m¿barizᴅ // 

Azᴅrbaycan Aqrar Elm. 2019. S. 78-81.  

2. Hᴅsᴅnova K. M., Xummetov N. Q. ¢ºrᴅk buĵdasē sortlarēndan alēnan xᴅtlᴅrdᴅ keyfiyyᴅt 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 152 

 

gºstᴅricilᴅrinin irsiyyᴅti vᴅ onlar arasēnda ᴅlaqᴅ // Azᴅrbaycan Aqrar Elm. 2011. ˉ 2. sᴅh. 47-49.  

3. Hᴅsᴅnova G. M., Poladova G. X. Y¿ksᴅk mᴅhsuldar sortlarēn taxēlēnēn keyfiyyᴅtinin 

y¿ksᴅldilmᴅsi yollarē // Azᴅrbaycan Aqrar Elm. 2007. ˉ 4-5. S. 17-18.  

4. Qasanova G. M., Abdullayev A. M., Poladova G. X. Yumĸaq buĵdanēn perspektivli sort 

n¿munᴅlᴅrinin becᴅrilmᴅ illᴅrindᴅn asēlē olaraq bir sēra keyfiyyᴅt gºstᴅricilᴅrinin ºyrᴅnilmᴅsi // 

Elmi-Tᴅdqiqat ᴄkin­ilik Ķnstitutunun elmi ᴅsᴅrlᴅr toplusu. 2018. T. 29. S. 363- 368.  

5. Ķbrahimova Ķ. K. Beynᴅlxalq seleksiya mᴅrkᴅzlᴅrindᴅn introduksiya edilmiĸ buĵda 

genotiplᴅrinin bᴅzi aqromorfoloji x¿susiyyᴅtlᴅrinin, mᴅhsuldarlēq vᴅ mᴅhsuldarlēq 

komponentlᴅrinin tᴅdqiqi // Azᴅrbaycan Aqrar Elmi. 2018. ˉ 5. S. 33-36.  

6. Nᴅzᴅrov B. B. Y¿ksᴅk mᴅhsuldar buĵda sortlarēnēn yaradēlmasēnda nºvdaxili 

hibridlᴅĸdirmᴅnin rolu // Arē­ēlēĵēn inkiĸafē ¿zrᴅ Azᴅrbaycan-T¿rkiyᴅ elmi-tᴅdqiqat ᴅmᴅkdaĸlēĵē: II 

Beynᴅlxalq Konfransēn materiallarē. Bakē, 2015. S. 74-77. 

7. ɿʝʟʠʥ ʅ. ʅ., ɺʦʨʦʙʴʝʚ ɺ. ɸ. ʍʣʝʙʦʧʝʢʘʨʥʘʷ ʧʰʝʥʠʮʘ ʋʨʘʣʴʩʢʦʡ ʩʝʣʝʢʮʠʠ // 

ɼʦʩʪʠʞʝʥʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ɸʇʂ. 2010. ˉ11. ʉ. 40-42. 

8. ʂʨʠʚʯʝʥʢʦ ɺ. ʀ., ʉʫʭʘʥʙʝʨʜʠʥʘ ʕ. ʍ., ɺʝʨʰʠʥʠʥʘ ɺ. ɸ., ʃʝʙʝʜʝʚʘ ʊ. ɺ. ʀʟʫʯʝʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʤʫʯʥʠʩʪʦʡ ʨʦʩʝ. ʃ.: ɺʀʈ, 1980. 79 ʩ. 

9. ʇʣʝʰʢʦʚ ɹ. ʇ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʙʠʦʭʠʤʠʠ ʨʘʩʪʝʥʠʡ. ʄ.: Kʦʣʦʩ, 1985. 255 ʩ. 

10. ʉʠʜʦʨʦʚ ɸ. ɺ., ʇʣʝʭʘʥʦʚʘ ʃ. ɺ. ʉʝʣʝʢʮʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʢʘʯʝʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ 

ʣʝʩʦʩʪʝʧʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ // ʉʠʙʠʨʩʢʠʡ ʚʝʩʪʥʠʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʫʢʠ. 2010. ˉ4. 

ʉ. 5-10. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 02.07.2024 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

11.07.2024 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

Karimova Sh., Talai J. Quality Indicators of the Fourth Generation Hybrids Resistant to 

Floury Frost Disease // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2024. ʊ. 10. ˉ8. ʉ. 147-152. 

https://doi.org/10.33619/2414-2948/105/16 

 

Cite as (APA): 

Karimova, Sh. & Talai, J. (2024). Quality Indicators of the Fourth Generation Hybrids 

Resistant to Floury Frost Disease. Bulletin of Science and Practice, 10(8), 147-152. 

https://doi.org/10.33619/2414-2948/105/16 
  



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 153 

 

UDC 633.2.031 

AGRIS F40  

https://doi.org/10.33619/2414-2948/105/17 

 

PRODUCTIVITY OF SPRING-AUTUMN PASTURES  

IN MOUNTAINOUS AREAS IN NAKHCHIVAN  

 

ÉMammadli T., Nakhchivan State University,  

Nakhchivan, Azerbaijan, turan12beymemmed1948@gmail.com 

ÉGanbarov D., Nakhchivan State University,  

Nakhchivan, Azerbaijan, dasqinqenberov@ndu.edu.az 

ÉBabayeva S., Nakhchivan State University, 

Nakhchivan, Azerbaijan, safuraaliyeva1991@gmail.com 

ÉBayramov B., Nakhchivan State University, Nakhchivan, Azerbaijan 

 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɺɽʉɽʅʅɽ-ʆʉɽʅʅʀʍ ʇɸʉʊɹʀʑ  

ɺ ɻʆʈʅʓʍ ʈɸʁʆʅɸʍ ʅɸʍʀʏɽɺɸʅʀ 

 

Éʄʘʤʝʜʣʠ ʊ. ɹ., ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, turan12beymemmed1948@gmail.com 

Éɻʘʥʙʘʨʦʚ ɼ. ʐ., ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, dasqinqenberov@ndu.edu.az 

Éɹʘʙʘʝʚʘ ʉ. ʈ., ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, safuraaliyeva1991@gmail.com 

Éɹʘʡʨʘʤʦʚ ɹ. ʉ., ʅʘʭʠʯʝʚʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. The article presents information about productivity of spring-autumn pastures in 

mountainous areas of Nakhchivan. Meadows of the territory of G¿nnut-Kapicik physical-

geographical region, species composition and structure of multi-grass formation, indicators related 

to biochemical composition of meadows by plant formations, area of meadows by formations, 

productivity, Nutrition and capacity, productivity by botanical groups were studied in the conducted 

research. The article also studied the average three-year productivity in the main botanical groups 

for Babek, Shahbuz, and Ordubad districts. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʭ ʧʘʩʪʙʠʱ ʚ 

ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʅʘʭʠʯʝʚʘʥʠ. ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʝʥʳ ʣʫʛʘ ʪʝʨʨʠʪʦʨʠʠ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ɻʶʥʥʫʪ-ʂʘʧʠʯʠʢ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʟʥʦʪʨʘʚʴʷ, 

ʧʦʢʘʟʘʪʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʣʫʛʦʚ ʧʦ ʬʦʨʤʘʮʠʷʤ, ʧʣʦʱʘʜʴ ʣʫʛʦʚ ʧʦ 

ʬʦʨʤʘʮʠʷʤ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʠʪʘʥʠʝ ʠ ʝʤʢʦʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʙʦʪʘʥʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ. 

ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʠʟʫʯʝʥʘ ʩʨʝʜʥʷʷ ʪʨʝʭʣʝʪʥʷʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦ ʦʩʥʦʚʥʳʤ ʙʦʪʘʥʠʯʝʩʢʠʤ 

ʛʨʫʧʧʘʤ ʜʣʷ ɹʘʙʝʢʩʢʦʛʦ, ʐʘʭʙʫʟʩʢʦʛʦ ʠ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʦʚ. 

 

Keywords: mountain territories, grazing, productivity, plant formations, herbage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʚʳʧʘʩ ʩʢʦʪʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʬʦʨʤʘʮʠʠ, ʪʨʘʚʦʩʪʦʡ. 

 

Pasture areas of the studied physical-geographical region G¿nnut-Kapēcēk are 55,349 ha, 

which are calculated separately for 6 administrative districts: the total area of spring-winter pastures 

in Sharur district is 5,777 ha, in Kangarli ð 4,459 ha, 3,243 ha. ha in Babek respectively 9855 ha in 
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Julfa, 14069 ha in Ordubad and 17946 ha in Shahbuz. As you can see, Shahbuz district is richer 

than other districts and this is due to the fact that in addition to pastures, the region also has a lot of 

pocosas. Information on pastures and meadows of the region is presented in Table 1 [1]. 

Degradation is also observed in meadows and grasslands of some districts of the region. The 

change of meadow and steppe groupings as a result of grazing is called pasture degradation. 

Depending on the type, quantity and duration of grazing, grazing has a different impact on the 

pasture. 
 

Table 1 

INFORMATION ON WEAVING SITES  

IN THE PHYSICAL-GEOGRAPHICAL REGION OF GUNNUT-KAPICIK 

 

Grazing affects grass cover in several ways: by directly eating the plant, by breaking it with 

hooves and by changing the soil regime. During grazing, the soil usually hardens and soil 

salinisation occurs as a result of water evaporation through capillaries. In sandy soils, wind erosion 

increases as a result of the decay of the grass cover, etc. All these negative processes are associated 

with unsystematic and excessive grazing on pastures [1, 2]. 

The areas of natural forage plants in the physical-geographical area of Gunnut Kapichik 

consist of spring and winter pastures used seasonally, hayfields and rural meadows used all year 

round. Lands in this category have slightly different aspects depending on their legal regime. Thus, 

summer and winter pastures remain in state ownership and are transferred to individuals and legal 

entities for short-term and long-term use. Bichenak and rural meadows were transferred to common 

use and retained in municipal property. The productivity of the main formations was studied both on 

municipal lands and on pasture plots of farms [8-10]. 

One of the formations frequently found in the area is a variety of herbaceous shrub. More than 

30 species of higher plants have formed in its botanical composition, 5 of them belong to shrubs. 

Up to 10 are cereals, 2 species are legumes, and the rest are herbs (Table 2). 
 

Table 2 

SPECIES COMPOSITION AND STRUCTURE  

OF THE HERBACEOUS FORMATION DISTRIBUTED IN THE GUNNUT-KAPICIK AREA 
 

No Name of plants Abundance 

(points) 

Average height 

with sm 

Phenological phase 

Shrubs 

1 Crataegus L. 2-3 180-250 fruit 

2 Rubus L. 1-2 90-100 // 

3 Rosa L. 1-2 120-150 // 

4 Prunus cerasifera Ehrh. 1-2 80- 100 // 

5 Pyrus L. 2-3 100-130 // 

Districts Pastures (ha) Total by districts 

Summer pasture Winter pasture 

Sharur 1425 4352 5777 

Kangarly 1180 3279 4459 

Babek 2013 1230 3243 

Julfa 5156 4699 9855 

Ordubad 9049 5020 14069 

Shahbuz 12926 5020 17946 

Total by pastures 31749 23600 55349 
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No Name of plants Abundance 

(points) 

Average height 

with sm 

Phenological phase 

Grains  

6 Stipa hohenackeriana Trin. & Rupr 3-4 10-15 seeding 

7 Poa bulbosa L. 1-2 15-20 // 

8 Cynodon dactylon (L.) Pers. 1-2 10-20 // 

9 Antennaria caucasica Boriss. 1 20-25 // 

10 Bromus japonicus Thunb. 1 10-15 // 

11 Phleum phleoides L. 1 15-20 // 

12 Aegilops cylindrica Host 1 10-15 // 

13 Hordeum vulgare L. 1 20-15 // 

Legumes 

14 Medicago constricta Durieu 1-2 8-10 seeding 

15 Trifolium pratense L. 1-2 5-10 // 

Various grasses 

16 Heracleum trachyloma Fisch. & Mey. 3-4 150-180 Full vegetation 

17 Chaerophyllum bulbosum L. 2-3 60-80 // 

18 Urtica dioica L. 1-2 50-60 // 

19 Stachys inflata Benth. 3-4 20-25 // 

20 Daucus carota L. 2-3 25-40 // 

21 Plantago major L. 1 10-15 // 

22 Artemisia lercheana Weber ex Stechm. 1 20-35 // 

23 Matricaria L. 1 10-25 // 

24 Phleum phleoides L. 1 10-20 // 

25 Teucrium chamaedrys L. 1 10-20 // 

26 Cirsium vulgare (Savi) Ten. 1 10-35 // 

27 Taraxacum F.H.WIGG 1 10-20 // 

28 Calluna vulgaris (L.) Hull 1 50-45 // 

29 Sambucus nigra L. 1 10-30 // 

30 Cirsium L. 1 10-35 // 

31 Achillea nobilis L. 1 -2 10-15 // 

32 Centaurea iberica Trevir. ex Spreng. 1 -2 10-15 // 

33 Centaurea fischeri Schltdl. 1 10-20 // 

34 Alcea L. 1 10-20 // 

35 Cichorium intybus L. 1 15-25 // 

 

In the second tier, white-grass from cereals and hemlock hardy from various cereals dominate 

in the second tier with 3-4 points, in the first tier hawthorn subdominates with 2-3 points. Average 

height of grass cover is 10-250 cm, average density 35-45%. 

As a result of geobotanical studies, it has been established that the productivity of fodder 

plants common in the fields of rural meadows largely depends on the amount of precipitation, air 

temperature, soil fertility and technical condition of meadows. Of the vegetation, trees, cereals, 

legumes and most species of grasses are well eaten by animals in the early stages of vegetation. In 

addition to these plants, harmful and poisonous plants have also been observed in pastures, which 

are either not eaten by animals or eaten very poorly [6, 7, 11, 12]. 

As a result of the research, the biochemical composition of rangeland vegetation, productivity, 

forage base and capacity were determined. Some formations were studied separately and their 

example is reflected in Table 3. To determine the capacity of a pasture, it is important to know the 
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aboveground dry mass of the formation, the forage unit and the amount of digestible protein. As 

shown in Table 3, the 147 ha lamina-diverse formation has 48.61 forage units and 5.34 kg of 

digestible protein per 100 kg of dry grass yield. The surface mass of this formation contains 10.8 % 

hygroscopic moisture, 10.42 % ash, 10.56 % protein, 2.89 % fat, 24.22 % cellulose and 50.13 % 

nitrogen-free extractive matter. Knowing the productivity of the formation and its fodder unit, it is 

possible to calculate the load per 1 ha of pasture according to the following formula [1]. 
 

 

 

T ð number of cattle per 1 ha of pastures (per head); M ð productivity of dry grass eaten by 

cattle per 1 ha of grazing (per centner); Y ð fodder unit (in kg) in above-ground mass of pasture 

per 100 ha; fodder unit required per H-1 head of cattle per day (1.3 kg for small ruminants and 3.9 

kg for cattle); D ð number of days of grazing on pastures in 1 year (245 days are taken). 
 

Table 3 

INDICATORS RELATED TO BIOCHEMICAL COMPOSITION  

OF PASTURE AREAS BY VEGETATION FORMATIONS (Limp ï variety) 
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7,12 21,78 10,56 11,42 10,64 2,81 24,92 50,13 48,61 5,34 

 

Knowing the number of cattle per 1 ha of arable land and hectare of land, it is possible to calculate 

how many head of small cattle and how many head of cattle can be grazed on the plot (Table 4). 

 

Table 4 

AREA, PRODUCTIVITY, NUTRITION AND CAPACITY OF FIELDS BY FORMATION 
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In total 

area 

Topally-various 

grases 
Shrub 147 15,45 4,7 48,61 5,34 673 398 46 0,3 

123 

44 

Legume-various 

grasses 
Steppe 155,7 16,98 5,1 58,05 7,03 731 411 49 0,4  

Shiyavly-various 

grasses 
meadow 297 22,8 8,9 76,34 8,67 982 605 64 0,7 

170 

67 

 

Useful plants that are relatively widespread in winter pastures of the Gunnut-Kapidjik physical-

geographical region are annual cereal grasses. Plants of the cereal family always develop well in early spring 

and form a mass of green fodder. On winter pastures located in the foothills, there are relatively few annual 

cereal grasses in the green grass cover that forms in spring. Instead, some annual herbaceous plants, which 

are considered valuable forage, make up the majority. Various species of Artemisia, characteristic of 
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 MxY
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124
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Artemisia pastures, are also of great importance in the formation of grass cover of winter pastures. Several 

species and varieties of Medicago, Esparset and Vicia of the Fabaceae family are also widespread in some 

pastures. However, since cereals and legumes are not the object of our study, we have conducted studies only 

on various grasses [3-5]. 

In Kengerlin and Sadarak districts winter pastures are formed mainly in desert vegetation. The 

vegetation of these pastures is very poor, the botanical composition consists mainly of shrubs, semi-shrubs 

and annual grasses with a short vegetation period [1]. 

On winter pastures of the district, semi-desert-type vegetation is more common than desert-type 

vegetation. Since they differ from desert-type plant groups in their growth, habitat conditions, botanical 

structure, chemical composition, biological and economic characteristics, forage quality is also different. As 

a rule, ephemerals are considered the main fodder of semi-desert pastures. They develop well and form dense 

vegetation on pastures, with vegetation covering up to 80-90 per cent of the land surface. Such areas are used 

not only as pastures and pastures, but also as natural mowing areas. Wormwood, ephemeral-dusty, 

shorangali-dusty semi-deserts occupy a large area in winter pastures. In contrast to winter pastures, summer 

pastures of the region are represented by a variety of perennial grasses in meadows, steppes and woodlands.  

 

Table 5 

PRODUCTIVITY OF THE GUNNUT-KAPICIK REGION 

 BY BOTANICAL GROUPS (2008-2010) 
 

Years Botanical 

groups 

Seasons 

Summer Autumn-Winter Spring 

15.VIð15 IX 15.XIï20.II 1.IIIï15.V 

wet weight Food weight  Wet weight  Food 

weight  

wet weight Food 

weight 

wet dry wet dry wet dry 

c/ha in-% c/ha c/ha c/ha in-% c/ha c/ha c/ha in-% c/ha c/ha 

2008 Grains 2,37 24 1,91 1,31 2,15 21 1,51 0,92 4,77 24 3,58 2,41 

Legumes 0,12 1 0,09 0,05 0,10 1 0,06 0,04 0,49 3 0,37 0,18 

Various-

grasses 

7,25 75 5,72 4,33 7,98 78 6,31 4,71 12,27 70 10,81 8,56 

Total: 9,74 100 7,72 5,69 10,23 100 7,88 5,67 17,53 100 14,76 11,15 

2009 Grains 0,24 3,8 0,16 0,09 0,38 4,9 0,15 0,08 1,68 16,5 1,22 0,83 

Legumes 0,06 1 0,04 0,02 0,09 1,2 0,05 0,01 0,45 4,4 0,24 0,14 

Various-

grasses 

6,07 95,2 5,54 4,61 7,26 93,9 6,62 3,84 8,08 79,1 7,31 5,76 

Total: 6,37 100 5,73 4,72 7,73 100 6,82 3,93 10,21 100 8,77 6,73 

2010 Grains 0,35 5,3 0,23 0,16 0,61 6,3 0,32 0,21 2,44 20,6 1,87 1,42 

Legumes 0,07 1 0,04 0,02 0,12 1,2 0,08 0,04 0,27 2,3 0,19 0,11 

Various-

grasses 

6,26 93,7 5,89 5,48 8,94 92,5 7,25 4,52 9,12 77,1 7,75 5,82 

Total: 6,68 100 6,16 5,66 9,67 100 7,65 4,77 11,83 100 9,81 7,35 

 

The main elements of spring pastures of all plants are ephemerals and ephemeroids. 

Productivity of both winter and spring-summer pastures was studied by us in different years and 

regions. To determine the productivity, 10-15 sample areas were taken every month in the same 

plots and after dividing them into botanical groups (cereals, legumes, miscellaneous) wet and dry 

masses were determined [1].  

In the summer season of 2008 the productivity of dry fodder mass was 5.69 c/ha, most of 

which was made by different breeds ð 4.33 c/ha. The remaining parts were occupied by cereals - 
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1.35 c/ha, legumes ð 0.01 c/ha. In autumn-winter season productivity of dry fodder mass was 5,67 

c/ha, of which different crops accounted for 4,71 c/ha, and cereals and legumes 0,0,96 c/ha. High 

productivity is observed in the associations in the spring season. The productivity of dry fodder 

mass in 2008 was 11.15 c/ha, of which 8.56 c/ha was accounted for by different breeds. Compared 

to 2009, there was an increase in yield in 2010 (4.72 c/ha in summer 2009, 5.66 c/ha in 2010, 3.93-

4.77 c/ha in autumn and winter, 6.73-7.35 c/ha in spring). This was certainly due to climatic factors 

(temperature 14.60C in spring, 16.90C in autumn, 4.90C in winter; precipitation 1160 mm in spring, 

477 mm in autumn, 907 mm in winter) [1]. 
 

Table 6 

AVERAGE TRIENNIAL PRODUCTIVITY  

IN THE MAIN BOTANICAL GROUPS BY DRY FODDER MASS IN BABEK DISTRICT 
 

Botanical groups Summer Autumn-Winter Spring 

total weight of feed total weight of feed total weight of feed 

c/ha in-% c/ha in-% c/ha in-% 

Grains 

Legumes 

Various-grasses 

1,02 

0,05 

3,43 

22,6 

1,2 

76,2 

0,68 

0,32 

3,43 

15,4 

7,2 

77,4 

1,8 

0,32 

6,82 

20,1 

3,6 

76,3 

Total: 4,50 100 4,43 100 8,94 100 

 

Table 7 

AVERAGE TRIENNIAL PRODUCTIVITY  

IN THE MAIN BOTANICAL GROUPS BY DRY FODDER MASS IN SHAHBUZ DISTRICT 
 

Botanical groups Summer Autumn-Winter Spring 

total weight of feed total weight of feed total weight of feed 

c/ha in-% c/ha  c/ha in-% 

Grains 

Legumes 

Various-grasses 

0,13 

0,02 

4,98 

2,5 

0,4 

97,1 

0,19 

0,03 

4,9 

3,7 

0,6 

95,7 

1,08 

0,1 

5,83 

15,4 

1,4 

83,2 

Total: 5,13 100 5,12 100 7,01 100 

 

Table 8 

AVERAGE TRIENNIAL PRODUCTIVITY  

IN THE MAIN BOTANICAL GROUPS BY DRY FODDER MASS IN ORDUBAD DISTRICT 
 

Botanical groups Summer Autumn-Winter Spring 

total weight of feed total weight of feed total weight of feed 

c/ha in-% c/ha  c/ha in-% 

Grains 

Legumes 

Various-grasses 

0,17 

0,09 

5,1 

3,17 

1,68 

95,15 

0,37 

0,12 

5,12 

6,60 

2,14 

91,27 

0,97 

0,45 

6,88 

11,69 

5,42 

82,89 

Total: 5,36 100 5,61 100 8,3 100 

 

Tables 6, 7 and 8 reflect the obtained information on yields of plant groups by year by region. 

As a result of the three-year study, the average yields of dry fodder mass by seasons in some 

associations are given. Looking at the tables, it can be seen that in all three regions (Babak, Shahbuz 

and Ordubad) the highest values in spring, summer and autumn-winter pastures belong to different 

grasses [1]. Thus, the above-mentioned does not fully reflect the productivity of spring-autumn 

pastures of the studied territories. In our further studies it is considered expedient to carry out 

research on other regions as well. 
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STRUCTURAL INDICATORS AND PRODUCTIVITY OF SOYBEAN AND SORGHUM 

PLANTS IN SINGLE AND MIXED SOWING DURING THE II SOWING PERIOD 

 IN SHEKI-ZAGATALA REGION 

 

ÉZamanova R., Ph.D., Research Institute of Agriculture, Ministry of Agriculture of the Republic of 

Azerbaijan, Baku, Azerbaijan, rehmine.zamanova@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʘʥʦ ʟʥʘʯʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʧʦʩʝʚʘ ʢʘʢ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʩʠʩʪʝʤʳ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʠʯʠʥʘ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʟʘʪʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʚ ʞʘʨʢʠʝ 

ʜʥʠ, ʥʝ ʜʘʶʪ ʚʣʘʛʝ ʚ ʧʦʯʚʝ ʙʳʩʪʨʦ ʠʩʧʘʨʷʪʴʩʷ, ʠ ʨʘʩʪʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ ʚʣʘʛʫ, 

ʘ ʙʦʙʦʚʦʝ ʨʘʩʪʝʥʠʝ ʩʦʠ ʧʦʛʣʦʱʘʝʪ ʩʚʦʙʦʜʥʳʡ ʘʟʦʪ ʠʟ ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ ʠ ʦʙʦʛʘʱʘʝʪ ʧʦʯʚʫ 

ʘʟʦʪʦʤ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ ʩʯʝʪ ʧʦʜʢʦʨʤʢʠ ʢʦʨʥʝʡ ʩʦʨʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʦʜʠʥʦʯʥʦʤʫ ʠ ʩʤʝʰʘʥʥʦʤʫ ʧʦʩʝʚʫ ʩʦʷ + 

ʩʦʨʛʦ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʚ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʤ ʨʘʡʦʥʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʤʝʰʘʥʥʳʡ ʧʦʩʝʚ ʩʦʠ + ʩʦʨʛʦ.  

 

Abstract. The article describes the importance of mixed cropping as a resource-saving system 

and an innovative method of cultivating forage crops. The reason for the high productivity in mixed 

cropping is that the plants shade each other well on hot days, do not allow the moisture in the soil to 

evaporate quickly, and the plants effectively use this moisture, and the soybean legume absorbs free 

nitrogen from the soil and air and enriches the soil with nitrogen, thereby increasing the yield by 

fertilizing the sorghum roots. Thus, according to the results of research work on single and mixed 

soybean + sorghum sowing in the third decade of April in the Sheki-Zagatala region, the most 

effective option is mixed soybean + sorghum sowing. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʝʰʘʥʥʳʡ ʧʦʩʝʚ, ʦʜʥʦʢʨʘʪʥʳʡ ʧʦʩʝʚ, ʩʦʷ, ʩʦʨʛʦ, ʟʝʣʝʥʘʷ ʤʘʩʩʘ, 

ʫʨʦʞʘʡ. 

 

Keywords: mixed sowing, single sowing, soybean, sorghum, green mass, harvest. 

 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʵʢʩʧʝʨʪʦʚ ʌɸʆ, ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʞʠʚʫʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʛʦʣʦʜʘ ʠ 

ʙʝʜʥʦʩʪʠ ʚ ʤʠʨʝ ʚ 2022 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 1,5 ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ. ɽʩʣʠ ʠʥʥʦʚʘʮʠʠ ʚ ʤʠʨʝ 

ʦʩʪʘʥʫʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʝʤ ʫʨʦʚʥʝ, ʪʦ ʚ 2050 ʛʦʜʫ ʧʣʘʥʝʪʘ ʫʞʝ ʥʝ ʩʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʥʳʥʝʰʥʝʝ ʥʘʩʝʣʝʥʠʝ [2]. 

ʅʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʠʤʳʭ ʢʦʨʤʦʚ ð ʛʣʘʚʥʘʷ ʮʝʣʴ ʢʘʞʜʦʛʦ ʬʝʨʤʝʨʘ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʫʞʝ ʙʦʣʝʝ 100 ʣʝʪ ʚʳʨʘʱʠʚʘʥʠʝ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 
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ʨʘʟʥʳʤ ʚʠʜʘʤ, ʥʦ ʪʨʝʙʫʶʱʠʭ ʩʭʦʞʝʡ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʦʜʥʦʡ ʩʨʝʜʝ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʠ ʟʘʜʘʯʝʡ ʧʨʦʛʨʝʩʩʠʚʥʦ ʤʳʩʣʷʱʠʭ 

ʣʶʜʝʡ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʛʦʜʘʤʠ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʣʦʱʘʜʠ ʩʤʝʰʘʥʥʳʭ 

ʧʦʩʝʚʦʚ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʦʯʝʥʴ ʤʘʣʳ. ʉ ʮʝʣʴʶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ 

ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʢʨʝʧʣʝʥʠʷ 

ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʦʩʘʜʢʫ ʥʘ ʦʜʥʦʤ ʧʦʣʝ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ 

ʢʦʨʦʪʢʦʚʝʛʝʪʠʨʫʶʱʠʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʩʝʟʦʥʦʚ ʥʘʟʳʚʘʶʪ ʩʤʝʰʘʥʥʳʤ ʧʦʩʝʚʦʤ. 

ʉʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ [6]. 

ʉʤʝʰʘʥʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ð ʵʪʦ ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʦʡ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʝʪ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʦʜʥʦʤ ʧʦʣʝ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʚʳʩʦʢʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʴʶ [3]. 

ɺʦʩʩʪʘʥʘʚʣʠʚʘʷ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʦʙʠʣʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʩ ʢʦʨʦʪʢʦʡ ʚʝʛʝʪʘʮʠʝʡ ʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʨʘʩʪʝʥʠʡ ʥʘ ʦʜʥʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ [4].  

ʉʤʝʰʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʚʘʞʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʥʦ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʩʣʝ ʫʙʦʨʢʠ ʙʦʙʦʚʳʭ 

ʥʘ 1 ʛʘ ʟʝʤʣʠ ʦʩʪʘʝʪʩʷ 60-110 ʮ ʦʪʭʦʜʦʚ. ʅʘʩʢʦʣʴʢʦ ʧʠʪʘʪʝʣʝʥ ʢʦʨʤ, ʤʦʞʥʦ ʫʟʥʘʪʴ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʙʝʣʢʘ ʚ ʥʝʤ. ɹʝʣʦʢ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʟʝʣʝʥʦʡ ʪʨʘʚʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʟʝʣʝʥʦʡ ʪʨʘʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʩʫʰʝʥʦʡ 

[7].  

ɿʝʨʥʦʚʳʝ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʤʥʦʛʦ ʩʘʭʘʨʘ ʠ ʤʘʣʦ ʙʝʣʢʘ, ʘ ʙʦʙʦʚʳʝ ï ʤʥʦʛʦ ʙʝʣʢʘ ʠ ʤʘʣʦ 

ʩʘʭʘʨʘ, ʧʦʵʪʦʤʫ ʠʭ ʩʤʝʰʘʥʥʳʝ ʧʦʩʘʜʢʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʭʦʟʷʡʩʪʚʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʜʫʢʪ, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʩʤʝʰʘʥʥʦʛʦ ʧʦʩʝʚʘ, ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʧʦʝʜʘʝʪ ʩ 

ʘʧʧʝʪʠʪʦʤ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. ɺ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʩʨʦʢʠ ʧʦʩʝʚʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, 

ʘʛʨʦʪʝʭʥʠʢʘ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʩʧʝʣʦʩʪʴ ʢʦʨʤʦʚ ʠ 

ʩʨʦʢʠ ʮʚʝʪʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʩʪʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʙʣʠʟʢʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʉ ʥʘʯʘʣʘ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʳʨʘʱʠʚʘʥʠʝ ʜʠʢʦʨʘʩʪʫʱʠʭ ʢʦʨʤʦʚʳʭ ʪʨʘʚ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʧʨʠʚʝʣʦ ʢ 

ʚʳʩʦʢʠʤ ʨʝʟʫʣʴʪʘʪʘʤ [5].  

ʂʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʦʨʤʦʤ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʥʦ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʧʦʯʚʝ, ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʣʫʯʰʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʧʦʚʳʰʘʪʴ ʝʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʦʙʦʛʘʱʘʪʴ ʝʝ ʛʫʤʫʩʦʤ. ɺ 

ʨʝʰʝʥʠʠ ʙʝʣʢʦʚʦʡ ʧʨʦʙʣʝʤʳ ʠʟ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʨʘʩʪʝʥʠʡ: ʨʠʩʘ, ʩʦʨʛʦ, ʩʦʠ, 

ʛʦʨʴʢʦʡ ʬʘʩʦʣʠ, ʛʦʨʦʭʘ, ʟʣʘʢʦʚ: ̫ʯʤʝʥʷ, ʨʞʠ, ʧʰʝʥʠʮʳ, ʪʨʠʪʠʢʘʣʝ, ʢʫʢʫʨʫʟʳ, ʩʦʨʛʦ, ʤʘʩʣʠʯʥʳʭ 

ʨʘʩʪʝʥʠʡ: ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʨʘʧʩʘ, ʢʦʨʥʝʧʣʦʜʦʚ: ʧʦʩʝʚʳ ʢʦʨʤʦʚʦʡ ʠ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʜʘʚʘʣʠ ʙʦʣʴʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʘ ʠ ʤʦʣʦʢʘ [8].  

ɿʝʨʥʦ ʨʘʩʪʝʥʠʷ ʩʦʠ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʦʚ, 

ʩʦʜʝʨʞʠʪ 33-45% ʙʝʣʢʘ, 25-27% ʞʠʨʘ ʠ 25-27% ʫʛʣʝʚʦʜʦʚ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʦʥʦ ʟʘʥʠʤʘʝʪ 

ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (45%). ʈʘʩʪʝʥʠʝ ʩʦʨʛʦ, ʠʤʝʶʱʝʝ ʙʘʭʨʦʤʯʘʪʫʶ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʚʦʢʨʫʛ, ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪ ʟʘʩʦʣʝʥʥʦʩʪʴ 

ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʜʨʫʛʠʭ 

ʢʫʣʴʪʫʨ. ʉ 1926 ʛ. ʩʦʨʛʦ, ʚʦʟʜʝʣʳʚʘʝʤʦʝ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʧʪʠʮʝʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʝʥʠʢʦʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [9].  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʫʞʝ ʤʥʦʛʠʝ ʛʦʜʳ ʚʳʨʘʱʠʚʘʶʪʩʷ ʢʦʤʙʠʢʦʨʤʦʚʳʝ 
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ʢʫʣʴʪʫʨʳ, ʠʤʝʶʱʠʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʙʘʣʘʥʩ ʫʛʣʝʚʦʜʦʚ ʠ ʙʝʣʢʦʚ, ʧʨʦʚʦʜʷʪʩʷ ʦʜʥʦʢʨʘʪʥʳʝ ʠ ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ 

ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʦʨʤʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʦʠ ʠ ʩʦʨʛʦ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʟʝʣʝʥʦʡ ʤʘʩʩʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʠʢʘ 

ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ 2018-2020 ʛʦʜʘʭ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʝʥʠʷ ʂʦʨʤʦʚʦʛʦ ʫʯʘʩʪʢʘ 

ʐʝʢʠʥʩʢʦʡ ʩʪʘʥʮʠʠ ɼʘʷʛ ʅʀʀʉʍ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʛʦ 

çʉʪʘʚʨʘʧʦʣʴè ʠʟ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʦʶ ʩʦʨʪ çɹʠʡʩʦʥè ʠʟ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʟʘ 2 

ʧʝʨʠʦʜʘ, 3 ʧʦʚʪʦʨʥʦʩʪʠ, 18 ʚʘʨʠʘʥʪʦʚ (ʧʣʦʱʘʜʴ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ (4 ʤ ʭ 5 ʤ) ʭ 54 ð1080 ʤ2) 

ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 1440 ʤ2 ʩ ʜʦʨʦʛʘʤʠ. 

ʆʪʯʝʪʥʳʝ, ʫʯʝʪʥʳʝ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʤʝʪʦʜʠʢʝ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʦʨʤʦʚ ʠʤ. ɺ. ʈ. ɺʠʣʴʷʤʩʘ. ɺ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚʠʟʫʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ, ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʧʦ ʧʨʦʠʟʚʝʜʝʥʠʶ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. 

ɼʚʫʭʬʘʢʪʦʨʥʳʝ ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʯʠʪʳʚʘʣʠ: ʌʘʢʪʦʨ 1: ʚʨʝʤʷ ʧʦʩʝʚʘ; ʌʘʢʪʦʨ 2: 

ʩʦʜʝʨʞʘʥʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ.  

ʉʨʦʢʠ ʧʦʩʝʚʘ ʠ ʩʭʝʤʳ ʦʧʳʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1 

ʉʍɽʄʓ ʇʆʉɽɺɸ ʆʇʓʊɸ 
 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʦʩʝʚʘ 

ʅʘʟʚʘʥʠʝ 

ʨʘʩʪʝʥʠʡ 

ʉʭʝʤʳ ʧʦʩʝʚʘ(ʩʤ) ʈʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨ 

ʯʠʩʣʦ (ʪʳʩʷʯʠ) 

I ʧʝʨʠʦʜ ʧʦʩʝʚʘ, 

2 ʜʝʢʘʜʘ ʘʧʨʝʣʷ  

ʊʦʣʴʢʦ ʩʦʝʚʘʷ 

ʩʤʝʩʴ 

60 x 5 333 

60 x 10 170 

60 x 15 111 

ʉʝʷʪʴ ʩʦʨʛʦ 

ʦʪʜʝʣʴʥʦ 

60 x10 170 

60 x15 111 

60 x 20 83 

ʉʦʨʛʦ + ʩʦʝʚʘʷ 

ʩʤʝʩʴ  

60 x 15 111 

60 x 25 67 

60 x 30 55 

II ʧʝʨʠʦʜ ʧʦʩʝʚʘ, 

3 ʜʝʢʘʜʘ ʘʧʨʝʣʷ 

ʊʦʣʴʢʦ ʩʦʝʚʘʷ 

ʧʦʩʳʧʢʘ 

60 x 5 333 

60 x 10 170 

60 x 15 111 

ʉʝʷʪʴ ʩʦʨʛʦ 

ʦʪʜʝʣʴʥʦ 

60 x10 170 

60 x15 111 

60 x 20 83 

ʉʦʨʛʦ + ʩʦʝʚʘʷ 

ʩʤʝʩʴ  

60 x 15 111 

60 x 20 83 

60 x 25 66 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ ʟʘ ʨʘʟʚʠʪʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʠ ʩʭʝʤ ʧʦʩʝʚʘ ʩʦʷ + ʩʦʨʛʦ, ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʠʟʤʝʨʷʣʠ ʠ ʟʘʧʠʩʳʚʘʣʠ ʚ ʪʘʙʣʠʮʳ. ʄʝʞʜʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦʩʝʚʘ ʠ ʚʳʩʦʪʦʡ ʩʪʝʙʣʷ 
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ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʧʦʟʜʥʦ ʙʳʣʠ ʧʦʩʝʷʥʳ 

ʩʝʤʝʥʘ ʩʦʨʛʦ, ʨʘʩʪʝʥʠʝ ʚʩʝ ʨʘʚʥʦ ʙʫʜʝʪ ʚʳʩʦʢʠʤ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʘʟʘʤʠ ʢʦʨʦʯʝ, 

ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʢʫʱʝʥʠʷ ʚʩʭʦʜʦʚ ʢʦʨʦʯʝ, ʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦʟʜʥʝʛʦ 

ʧʦʩʝʚʘ ʢʦʨʦʯʝ, ʯʝʤ ʨʘʥʥʝʛʦ. ɺ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʣʫʯʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʦʠ ʠ 

ʩʦʨʛʦ ʦʢʘʟʳʚʘʶʪ ʚ ʩʤʝʰʘʥʥʦʤ ʚʘʨʠʘʥʪʝ. ʧʦʩʝʚʳ ʧʦʣʫʯʝʥʳ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ. ʇʦʵʪʦʤʫ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʜʚʘ ʧʝʨʠʦʜʘ, ʤʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʜʘʝʤ 

ʧʦʷʩʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʝʚʘ ʚ ʧʝʨʠʦʜ II ʩʝʚʘ III ʜʝʢʘʜʳ ʘʧʨʝʣʷ. 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʨʝʛʫʣʷʨʥʦ ʚʦ ʚʨʝʤʷ ʬʘʟ ʨʦʩʪʘ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʦʜʠʥʦʯʥʳʭ ʠ ʩʦʚʤʝʱʝʥʥʳʭ ʧʦʩʝʚʘʭ ʩʦʠ ʠ ʩʦʨʛʦ 

ʥʘ ʨʘʟʥʳʭ ʧʠʱʝʚʳʭ ʧʦʣʷʭ. ʋ ʧʨʝʜʫʙʦʨʦʯʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʦʠ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʥʘ 

ʨʘʩʪʝʥʠʝ, ʚʳʩʦʪʘ ʩʪʨʫʯʢʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʯʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ, ʤʘʩʩʘ ʨʘʩʪʝʥʠʷ ʥʘ 1 ʤ2 

ʧʣʦʱʘʜʠ, ʘ ʫ ʨʘʩʪʝʥʠʷ ʩʦʨʛʦ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ ʥʘ ʨʘʩʪʝʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʜʣʠʥʘ 

ʣʠʩʪʘ, ʰʠʨʠʥʘ ʣʠʩʪʘ, ʤʘʩʩʫ ʨʘʩʪʝʥʠʷ ʥʘ 1 ʤ2 ʧʣʦʱʘʜʠ ʚʟʚʝʰʠʚʘʶʪ ʥʘ ʚʝʩʘʭ ʠ ʨʘʟʤʝʨʳ 

ʢʘʞʜʦʛʦ ʟʘʧʠʩʳʚʘʶʪ ʚ ʪʘʙʣʠʮʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 3-ʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ ʨʘʟʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʦʷ + ʩʦʨʛʦ ʚ ʦʜʠʥʦʯʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ 

ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʜʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʙʳʣʦ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʤ. ɺ ʊʘʙʣʠʮʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʚʪʦʨʦʛʦ ʩʨʦʢʘ ʧʦʩʝʚʘ ʠ ʩʭʝʤʳ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʦʠ ʚ ʦʜʠʥʦʯʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ ʥʘ ʐʝʢʠʥʩʢʦʡ ʦʧʦʨʥʦʡ ʩʪʘʥʮʠʠ ʐʝʢʠ-

ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. 

 

ʊʘʙʣʠʮʘ 2 

ɺʃʀʗʅʀɽ ʉʈʆʂʆɺ ʇʆʉɽɺɸ ʀ ʉʍɽʄʓ II ʅɸ ʉʊʈʋʂʊʋʈʅʓɽ ʕʃɽʄɽʅʊʓ ʉʆʀ ɺ 

ʆɼʀʅʆʏʅʓʍ ʀ ʉʄɽʐɸʅʅʓʍ ʇʆʉɽɺɸʍ (2018-2020 ʛʛ.)  
 

 ʉʧʦʩʦʙ ʧʦʩʝʚʘ, ʩʤ  ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ, ʩʤ 

ɺʳʩʦʪʘ ʨʘʟʤʝʱʝʥʠʷ 

ʟʝʨʝʥ, ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ s, ʚ 

ʮʠʬʨʘʭ 

ʉʦʝʚʘʷ ʩʤʝʩʴ 60x5, (333) 109,2 14,7 15,0 

60x10, (170) 117,4 17,8 17,5 

60x15, (111) 145,3 15,5 15,0 

ʉʦʨʛʦ + ʩʦʝʚʘʷ 

ʩʤʝʩʴ  

60x15, (111) 127,1 14,4 15,4 

60x20, (83) 155,2 17,9 19,3 

60x25 (67) 111,1 15,6 16,7 

 

ʊʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʝ 2, ʚʣʠʷʥʠʝ ʚʪʦʨʦʛʦ ʩʨʦʢʘ ʠ ʩʭʝʤʳ ʧʦʩʝʚʘ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʨʠ ʦʜʠʥʦʯʥʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʩʦʠ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʥʘ ʩʪʘʥʮʠʠ ʐʝʢʠ-

ɼʘʷʛ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʦʩʝʚʘ ʩʦʠ ʧʦʣʫʯʝʥ ʥʘ ʚʘʨʠʘʥʪʝ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʪʝʥʠʡ ʧʦ ʩʭʝʤʝ ʧʦʩʝʚʘ 60 ʭ 10 ʩʤ ʧʨʠ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʝʥʠʡ 170 000 

ʟʘ ʪʨʠ ʛʦʜʘ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʟʘ ʪʨʠ ʛʦʜʘ ʜʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ ʩʦʩʪʘʚʠʣʘ 

117,4 ʩʤ, ʚʳʩʦʪʘ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ 17,8 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ ʨʘʩʪʝʥʠʠ 17,5.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʨʘʩʪʝʥʠʡ ʩʦʠ ʚ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʩʦʷ + ʩʦʨʛʦ ʧʦʣʫʯʝʥ 

ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʩʪʝʥʠʡ 83 ʪʳʩ. ʨʘʩʪʝʥʠʡ ʧʨʠ ʩʭʝʤʝ ʧʦʩʝʚʘ 60ʭ20 ʩʤ ʟʘ ʪʨʠ ʛʦʜʘ, 

ʪʘʢ ʯʪʦ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʧʝʨʝʜ ʫʙʦʨʢʦʡ ʫʨʦʞʘʷ ʟʘ ʪʨʠ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 155,2 

ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ ð ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʷ 17,9 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ ʥʘ ʦʜʥʦʤ 

ʨʘʩʪʝʥʠʠ ð 19,3. ɺ ʊʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʩʦʨʛʦ ʥʘ ʵʣʝʤʝʥʪʳ 

ʩʪʨʫʢʪʫʨʳ ʧʨʠ ʦʜʠʥʦʯʥʳʭ ʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʩʝʚʘʭ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʧʦʩʝʚʘ ʠ ʩʭʝʤʳ 

ʐʝʢʠʥʩʢʦʡ ʦʧʦʨʥʦʡ ʩʪʘʥʮʠʠ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. 
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ʊʘʙʣʠʮʘ 3 

ɺʃʀʗʅʀɽ ʉʈʆʂʆɺ ʇʆʉɽɺɸ ʀ ʉʍɽʄʓ II ʅɸ ʉʊʈʋʂʊʋʈʅʓɽ ʕʃɽʄɽʅʊʓ ɺ 

ʆɼʀʅʆʏʅʓʍ ʀ ʉʄɽʐɸʅʅʓʍ ʇʆʉɽɺɸʍ ʉʆʈɻʆ (2018-2020 ʛʛ.) 
 

 ʉʧʦʩʦʙʳ 

ʧʦʩʝʚʘ, ʩʤ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, ʤ 

Kʦʣʠʯʝʩʪʚʦ 

ʣʠʩʪʴʝʚ, ʝʜ 

ɼʣʠʥʘ ʣʠʩʪʘ, 

ʩʤ 

ʐʠʨʠʥʘ 

ʣʠʩʪʘ, ʩʤ 

II ʧʝʨʠʦʜ ʧʦʩʝʚʘ, 3 ʜʝʢʘʜʘ ʘʧʨʝʣʷ 

ʉʝʷʪʴ ʩʦʨʛʦ 

ʦʪʜʝʣʴʥʦ 

60x10 2,2 7,0 79,5 4,7 

60x15 2,4 7,7 82,2 7,0 

60x20 1,8 6,8 80,5 6,2 

ʉʦʨʛʦ + 

ʩʦʝʚʘʷ ʩʤʝʩʴ  

60x10 2,4 12,3 81,5 8,0 

60x15 2,4 14,4 86,7 11,7 

60x20 2,3 12,8 81,5 8,7 

 

ʊʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʝ 3, ʚʣʠʷʥʠʝ ʚʪʦʨʦʛʦ ʩʨʦʢʘ ʠ ʩʭʝʤʳ ʧʦʩʝʚʘ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʧʨʠ ʦʜʠʥʦʯʥʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʩʦʨʛʦ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʥʘ ʩʪʘʥʮʠʠ 

ʐʝʢʠ-ɼʘʷʛ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʦʩʝʚʘ ʩʦʨʛʦ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʩʭʝʤʘ 

ʧʦʩʝʚʘ 60ʭ15 ʩʤ ʥʘ ʪʨʠ ʛʦʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʝʥʠʡ 111 (ʪʳʩ. ʰʪ.), ʚʳʩʦʪʘ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 

ʧʝʨʝʜ ʫʙʦʨʢʦʡ 2,4 ʤ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʚ ʦʜʥʦʤ. ʨʘʩʪʝʥʠʷ 7,7, ʜʣʠʥʘ ʣʠʩʪʘ ʫ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ 82,2 ʩʤ, ʰʠʨʠʥʘ ʣʠʩʪʘ ʫ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ 7 ʩʤ.  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʨʘʩʪʝʥʠʷ ʩʦʨʛʦ ʚ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʩʦʨʛʦ+ʩʦʷ 

ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʷʷ ʩʭʝʤʘ ʧʦʩʝʚʘ 60ʭ20 ʩʤ, ʟʘ ʪʨʠ ʛʦʜʘ ʜʣʠʥʘ ʣʠʩʪʘ ʩʦʩʪʘʚʠʣʘ 86,7 ʩʤ, ʰʠʨʠʥʘ 

ʣʠʩʪʘ ʫ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ð 11,7 ʩʤ. 

ɺ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʨʘʩʩʯʠʪʳʚʘʣʠ 

ʯʝʨʝʟ ʢʘʞʜʳʝ 3 ʛʦʜʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʝʣʝʥʦʡ ʤʘʩʩʳ, ʩʭʦʜʷʱʝʡ ʩ 1 ʤ2 ʧʣʦʱʘʜʠ, ʘ ʩʨʝʜʥʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʟʘ 3 ʛʦʜʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 4.  
 

ʊʘʙʣʠʮʘ 4. 

ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ɿɽʃɽʅʆʁ ʄɸʉʉʓ ɺ ʆɼʀʅʆʏʅʓʍ ʀ ʉʄɽʐɸʅʅʓʍ ʇʆʉɽɺɸʍ ʉʆʀ ʀ 

ʉʆʈɻʆ II ʇɽʈʀʆɼɸ ʀ ʉʍɽʄ ʇʆʉɽɺɸ (2018-2020 ʛʛ.), ʮ/ʛ 

ʊʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʊʘʙʣʠʮʝ 4, ʫʨʦʞʘʡ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ ʦʜʠʥʦʯʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ 

ʧʦʩʝʚʘʭ ʩʦʷ+ʩʦʨʛʦ ʧʦ ʨʘʟʥʳʤ ʩʭʝʤʘʤ ʚ 3-ʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ ʥʘ ʩʪʘʥʮʠʠ ʐʝʢʠ-ɼʘʷʛ ʐʝʢʠ-

ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣ ʩʣʝʜʫʶʱʠʤ: 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʦʩʝʚʝ ʩʦʠ  60 ʭ 10 ʩʤ, ʧʨʠ ʩʨʝʜʥʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ 170 000 ʨʘʩʪʝʥʠʡ ʟʘ ʪʨʠ ʛʦʜʘ 294,4 ʮ/ʛʘ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 295,4 ʮ/ʛʘ. 

 ʉʧʦʩʦʙʳ 

ʧʦʩʝʚʘ, ʩʤ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʩ/ʛʘ) 

2018 2019 2020 ʀʪʦʛʦ ʚ ʩʨʝʜʥʝʤ 

ɺʪʦʨʦʡ ʩʨʦʢ ʧʦʩʝʚʘ ï ʪʨʝʪʴʷ ʜʝʢʘʜʘ ʘʧʨʝʣʷ 

ʊʦʣʴʢʦ ʩʦʝʚʘʷ  

ʩʤʝʩʴ 

60 x 5 265,3 286,4 273,4 275,0 

60 x 10 286,1 305,7 294,4 295,4 

60 x 15 274,8 291,7 287,6 284,7 

ʉʝʷʪʴ ʩʦʨʛʦ 

ʦʪʜʝʣʴʥʦ 

60x10 316,3 321,7 328,5 322,6 

60x15 372,4 358,5 368,4 366,4 

60x20 348,2 342,7 350,4 347,1 

ʉʦʨʛʦ + ʩʦʝʚʘʷ 

ʩʤʝʩʴ  

60 x 15 418,5 431,7 425,6 422,9 

60 x 20 468,4 472,6 453,2 464,7 

60 x 25 431,3 428,3 440,5 433,3 
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ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʦʜʥʦʢʨʘʪʥʦʛʦ ʧʦʩʝʚʘ ʩʦʨʛʦ 372,4 ʮ/ʛʘ ʚ 2018 ʛ., 358,5,5 

ʮ/ʛʘ ʚ 2019 ʛ. ʠ 372,4 ʮ/ʛʘ ʚ 2018 ʛ. ʠ 358,5,5 ʮ/ʛʘ ʚ ʚʘʨʠʘʥʪʝ ʩʦ 111 000 ʨʘʩʪʝʥʠʡ ʚ 60 ʭ 15. ʩʤ. 

ʉʭʝʤʘ ʧʦʩʝʚʘ ɺ 2020 ʛʦʜʫ ʟʘʢʫʧʣʝʥʦ 468,4 ʮ/ʛʘ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ - 366,4 ʮ/ʛʘ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʩʦʷ +ʩʦʨʛʦ ʷʚʣʷʝʪʩʷ 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ 468,4 ʮ/ʛʘ ʚ 2018 ʛʦʜʫ, 472,6 ʮ/ʛʘ ʚ 2019, 2020 ʛʦʜʫ - 453,2 ʮ/ʛʘ ʚ 

2018 ʛʦʜʫ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ - 464,7 ʮ/ʛʘ. ʛʦʜʳ. 

ʀʪʘʢ, ʩʫʱʝʩʪʚʫʝʪ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʧʦʩʝʚʘ ʠ ʚʳʩʦʪʦʡ ʩʪʝʙʣʷ. ʏʝʤ 

ʧʦʟʞʝ ʚʳʩʝʚʘʶʪ ʩʝʤʝʥʘ ʩʦʨʛʦ, ʪʝʤ ʚʳʰʝ ʩʪʘʥʦʚʠʪʩʷ ʨʘʩʪʝʥʠʝ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʬʘʟʘʤʠ 

ʩʦʢʨʘʱʘʝʪʩʷ, ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʢʫʱʝʥʠʷ ʨʦʩʪʢʦʚ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ 

ʧʦʟʜʥʝʤ ʧʦʩʝʚʝ ʢʦʨʦʯʝ, ʯʝʤ ʧʨʠ ʨʘʥʥʝʤ. 

ʄʦʞʥʦ ʧʦʣʫʯʠʪʴ 2-3-ʢʨʘʪʥʳʡ ʫʨʦʞʘʡ, ʧʦʩʝʷʚ ʨʘʩʪʝʥʠʝ ʩʦʨʛʦ, ʢʦʪʦʨʦʝ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʦ ʢ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ. ʉʦʨʛʦ ʦʙʣʘʜʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʣʦʜʦʥʦʩʠʪʴ ʧʦʩʣʝ ʫʙʦʨʢʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʧʣʦʜʦʥʦʰʝʥʠʷ ʥʘ ʧʦʣʝ ʚʥʦʩʠʣʠ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚ ʚʠʜʝ ʧʦʜʢʦʨʤʢʠ 50-60 ʢʛ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ ʧʝʨʝʜ ʢʘʞʜʳʤ ʩʙʦʨʦʤ ʫʨʦʞʘʷ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʉ. ʂ. ʐʶʢʠʩ ʠ ɽ. ʇ. ʐʶʢʠʩ, ʠʟʫʯʘʷ ʚʣʠʷʥʠʝ ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʥʘ 

ʟʝʣʝʥʫʶ ʤʘʩʩʫ ʠ ʢʘʯʝʩʪʚʦ ʩʦʨʛʦ ʚ ʪʠʧʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʇʨʠʦʙʩʢʦʛʦ ʣʝʩʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʉʠʙʠʨʠ, ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 207,5 ʮ/ʛʘ 20 ʤʘʷ. 31 ʠ 10 ʠʶʥʷ 

ʧʦʩʝʚʳ [10].  

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʟʝʨʥʦ ʩʦʨʛʦ ʦʯʝʥʴ ʙʣʠʟʢʦ ʢ ʟʝʨʥʫ ʢʫʢʫʨʫʟʳ. ʆʜʥʘʢʦ 

ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʩʦʨʛʦ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ, ʯʝʤ ʚ ʟʝʨʥʝ ʢʫʢʫʨʫʟʳ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 

ʤʝʥʴʰʝ. ʉʪʝʧʝʥʴ ʫʩʚʦʷʝʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʰʝʥʠʮʝ, ʥʠʞʝ, ʯʝʤ ʫ 

ʢʫʢʫʨʫʟʳ. ʇʦʵʪʦʤʫ ʥʘ ʝʜʠʥʠʮʫ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʞʠʚʦʪʥʦʛʦ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ 10-12% ʙʦʣʴʰʝ 

ʢʦʨʤʘ ʠʟ ʩʦʨʛʦ, ʯʝʤ ʠʟ ʢʫʢʫʨʫʟʳ. ɺ ʩʦʨʛʦ ʩʦʜʝʨʞʠʪʩʷ 119 ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʚ 1 ʮ ʟʝʨʥʘ, 23,5 ʚ 

ʟʝʣʝʥʦʡ ʤʘʩʩʝ, 22,4 ʚ ʩʠʣʦʩʝ ʠ 49,2 ʚ ʩʪʝʨʥʝ. ɸʪʠʬ ʕʣʴʩʘʜʠʛ ʀʜʨʠʩ ʧʠʰʝʪ, ʯʪʦ ʟʝʨʥʦʚʦʝ ʩʦʨʛʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚ ʉʫʜʘʥʝ [1].  

ɹr ʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʪʨʝʭʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʠ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʩʦʨʛʦ ʠʟ ʙʦʙʦʚʳʭ, ʩʦʠ ʠ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʐʝʢʠʥʩʢʦʤ ɼʄ ʐʝʢʠ-ɿʘʛʘʪʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ ʚʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʤʝʰʘʥʥʦʛʦ ʧʦʩʝʚʘ ʩʦʠ 

ʠ ʩʦʨʛʦ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʧʨʠ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʝ 83 ʪʳʩ. ʨʘʩʪʝʥʠʡ 

60ʭ20 ʩʤ ʟʘ ʪʨʠ ʛʦʜʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʣʝʥʦʡ ʤʘʩʩʳ ʚ 2018 ʛ. ʩʦʩʪʘʚʠʣʘ 468,4 ʮ/ʛʘ, ʚ 2019 ʛ. ð

472,6 ʮ/ʛʘ ʚ ʛʦʜ, ʚ 2020 ʛ. ð 453,2 ʮ/ʛʘ, ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ð 464,7 ʮ/ʛʘ. 

3. ʇʨʠʯʠʥʘ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʧʦʩʝʚʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʟʘʪʝʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʚ ʞʘʨʢʠʝ ʜʥʠ ʠ ʥʝ ʜʘʶʪ ʚʣʘʛʝ ʚ ʧʦʯʚʝ ʙʳʩʪʨʦ 

ʠʩʧʘʨʷʪʴʩʷ, ʘ ʨʘʩʪʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʵʪʫ ʚʣʘʛʫ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ 

ʨʘʟʚʠʪʠʠ ʫʨʦʞʘʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʣʫʯʰʝ, ʯʝʤ ʦʜʠʥʦʯʥʳʡ ʧʦʩʝʚ. 

4. ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʚ ʩʤʝʰʘʥʥʳʭ ʧʦʩʝʚʘʭ, ʢʦʛʜʘ ʙʦʙʦʚʳʝ ʨʘʩʪʝʥʠʷ ʥʝ 

ʩʧʦʩʦʙʥʳ ʫʩʚʘʠʚʘʪʴ ʩʚʦʙʦʜʥʳʡ ʘʟʦʪ ʚʦʟʜʫʭʘ ʚ ʧʝʨʚʳʝ ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʦʶ 

ʧʦʜʢʘʨʤʣʠʚʘʶʪ ʧʠʱʝʡ, ʦʪʜʝʣʝʥʥʦʡ ʢʦʨʥʷʤʠ ʩʦʨʛʦ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ð ʥʘʧʨʦʪʠʚ, ʩʦʨʛʦ 

ʧʦʜʢʘʨʤʣʠʚʘʶʪ ʨʘʟʜʝʣʴʥʦ ʩ ʩʦʝʡ, ʠ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʨʘʟʚʠʪʠʠ ʧʨʦʜʫʢʪ ʧʨʝʚʦʩʭʦʜʠʪ 

ʦʜʠʥʦʯʥʳʝ ʧʦʩʝʚʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʝʥʘ ʠʟ ʣʶʮʝʨʥʦ-ʢʦʩʪʨʝʮʦʚʦʡ ʪʨʘʚʦʩʤʝʩʠ, 

ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʣʶʮʝʨʥʳ, 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʥʘ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠ ʦʪʢʦʨʤʝ ʙʳʯʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʩʪʝʧʥʦʡ 

ʟʦʥʳ ʅʘʭʠʯʝʚʘʥʠ. ʂʦʣʠʯʝʩʪʚʦ ʞʝ ʧʝʨʝʚʘʨʠʤʦʡ ʵʥʝʨʛʠʠ ʩʥʠʞʘʣʦʩʴ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ 

ʨʘʩʪʝʥʠʡ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʝ (12,8 ʄɼʞ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ) ʥʘʙʣʶʜʘʣʘʩʴ ʚ 

ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ. ɿʘʪʝʤ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 0,8 ʄɼʞ ʚ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ ʠ ʥʘ 1,5 ʄɼʞ ð ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʠ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʝʥʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ʊʘʢ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʝʝ ʙʳʣʦ ʚ ʩʝʥʝ, 

ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ð 8,3 ʄɼʞ ʚ 1 ʢʛ. ɺ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʩʝʥʘ ʫʤʝʥʴʰʘʣʦʩʴ ʥʘ 0,4 ʄɼʞ, ʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ ð ʥʘ 1,2. ʊʘʢ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʙʦʣʝʝ 

ʧʦʟʜʥʝʡ ʫʙʦʨʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,01% ʠ 7,05%. ʉʳʨʦʡ ʧʨʦʪʝʠʥ ʚ ʩʝʥʝ ʨʘʥʥʝʡ ʫʙʦʨʢʠ 

ʧʝʨʝʚʘʨʠʚʘʣʩʷ ʣʫʯʰʝ, ʯʝʤ ʚ ʩʝʥʝ, ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʠ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ 

ʣʶʮʝʨʥʳ, ʥʘ 11,83% ʠ 18,03%, ʩʳʨʘʷ ʢʣʝʪʯʘʪʢʘ ð ʥʘ 3,0ï3,26% ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ 

ʦʪʤʝʯʘʣʘʩʴ ʠ ʚ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʩʳʨʦʛʦ ʞʠʨʘ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘʤʝʪʥʦ 

ʩʥʠʞʘʣʘʩʴ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʨʘʩʪʝʥʠʡ. ʉʥʠʞʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʙʝʟʘʟʦʪʠʩʪʳʭ 

ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʩʝʥʝ ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ. ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʘʪʝʨʠʘʣʘ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʩʢʘʨʤʣʠʚʘʥʠʠ ʩʝʥʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ ʣʶʮʝʨʥʳ, ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʫ 

ʙʳʯʢʦʚ (ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ) ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʛʘ ʩ ʫʙʨʘʥʥʦʡ ʧʣʦʱʘʜʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 27,6% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʦʪʦʚʢʦʡ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʠ ʚ 3,1 ʨʘʟʘ ð ʚ ʬʘʟʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ.  

 

Abstract. This article presents the results of research on the study of the chemical 

composition, digestibility, energy value of hay from alfalfa-rump grass mixture, harvested by 

the method of active aeration in different phases of alfalfa development, the productive properties 

of hay of different quality when fattening bulls in the dry steppe zone of the Nakhchivan. 

The amount of digestible energy decreased as the plants aged. Its highest concentration (12.8 MJ 
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per 1 kg of dry matter) was observed during the budding phase. Then a decrease in this indicator 

was recorded by 0.8 MJ in the flowering phase and by 1.5 MJ during seed formation. The same 

pattern was noted for the content of metabolic energy in hay. Thus, the greatest amount was in hay 

harvested during the budding phase ð 8.3 MJ per 1 kg. During the flowering phase, the amount of 

metabolic energy in 1 kg of hay decreased by 0.4 MJ, and seed formation by 1.2. Thus, 

the coefficient of digestibility of dry matter was higher than similar indicators during later 

harvesting by 4.01 and 7.05%, respectively. Crude protein in early harvested hay was digested 

better than in hay prepared in the phase of flowering and the beginning of alfalfa seed formation, by 

11.83 and 18.03%, crude fiber ð by 3.0-3.26%. A significant difference was also noted in digestion 

of raw fat. The digestibility of this substance decreased noticeably as plants aged. A decrease in 

the digestibility of nitrogen-free extractives was observed in hay during the seed formation phase. 

Calculations carried out on the basis of actual material obtained in the experiment show that when 

feeding hay harvested at the beginning of alfalfa budding, the yield of bull calves (increase in live 

weight) per 1 hectare of harvested area increases by 27.6% compared with harvesting in 

the flowering phase and 3.1 times in the seed formation phase. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʳʨʦʡ ʧʨʦʪʝʠʥ, ʩʳʨʦʡ ʞʠʨ, ʩʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʣʶʮʝʨʥʘ, ʮʚʝʪʝʥʠʝ, 

ʙʫʪʦʥʠʟʘʮʠʠ, ʩʝʤʝʥʘ.  

 

Keywords: crude protein, crude fat, crude fiber, alfalfa, flowering, budding, seeds. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʝʥʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʲʝʤʠʩʪʳʤ ʢʦʨʤʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʞʚʘʯʥʳʭ. ʋʚʝʣʠʯʝʥʠʶ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʛʜʘ ʫʜʝʣʷʣʦʩʴ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ. ʆʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʟʘʛʘʪʦʚʦʢ ʩʝʥʘ ʥʝ ʚʩʝʛʜʘ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʠʨʦʩʪʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [1, 2].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ, ʧʝʨʝʚʘʨʠʤʦʩʪʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʝʥʘ ʠʟ ʣʶʮʝʨʥʦ-ʢʦʩʪʨʝʮʦʚʦʡ ʪʨʘʚʦʩʤʝʩʠ, 

ʟʘʛʘʪʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʣʶʮʝʨʥʳ, 

ʧʨʦʣʫʢʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʥʘ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʠ ʦʪʢʦʨʤʝ ʙʳʯʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʫʭʦʩʪʝʧʥʦʡ 

ʟʦʥʳ ʅʘʭʯʳʚʘʥʩʢʦʡ ɸʚʪʦʥʦʤʥʘʷ ʈʝʩʧʫʙʣʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʝʥʦ, 

ʟʘʛʦʪʦʚʣʝʥʠʝ ʤʝʪʦʜʦʤ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʥʦ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʠʤʝʣʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

(ʊʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1  

ʍʀʄʀʏɽʉʂʆʁ ʉʆʉʊɸɺ ʃʖʏɽʈʅʆ-ʂʆʉʊʈɽʎʆɺʆɻʆ ʉɽʅɸ  

ʇʆ ʌɸɿɸʄ ɺɽɻɽʊɸʎʀʀ ʃʖʎɽʈʅʓ (%). 
 

ʌʘʟʘ ʚʝʛʝʪʘʮʠʠ ʉʫʭʦʝ 

ʚʝʱʝʩʪʚʦ 

ʉʳʨʦʡ 

ʞʠʨ 

ʉʳʨʦʡ 

ʧʨʦʪʝʠʥ 

ʉʳʨʘʷ 

ʢʣʝʪʯʘʪʢʘ 

ɹʕɺ 

ʅɺ ʉɺ ʅɺ ʉɺ ʅɺ ʉɺ ʅɺ ʉɺ 

ʅʘʯʘʣʦ ʙʫʪʦʥʠʟʘʮʠʠ  79,10  1,87 2,37  13,99 17,69 24,36  30,80  32,95  41,65 

ʎʚʝʪʝʥʠʝ  80,32 1,49 1,85 8,66  10,78 28,75  35,79  37,53  46,73  

ʅʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʝʤʷʥ  

76,37  1,24  1,63  7,19  9,42  29,08  38,08 34,38  45,01  

 

ʇʨʠʤʝʯʘʥʠʝ: ʅɺ* ðʥʘʪʫʨʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 

 

ʇʨʠ ʥʘʪʫʨʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʣʶʮʝʨʥʦʢʦʩʪʨʝʮʦʚʦʝ ʩʝʥʦ, ʟʘʛʘʪʦʚʣʝʥʥʦʝ ʚ ʬʘʟʫ 

ʙʫʪʦʥʠʟʘʮʠʠ ʣʶʮʝʨʥʳ, ʩʦʜʝʨʞʘʣʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʝʥʦ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʨʦʢʦʚ ʫʙʦʨʢʠ, ʩʳʨʦʛʦ 
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ʞʠʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 0,38% ʠ 0,63%, ʧʨʦʪʝʠʥʘ ʥʘ 5,33% ʠ 6,80% ʠ ʤʝʥʴʰʝ ʢʣʝʯʘʪʢʠ ʥʘ 

4,39% ʠ 4,72 % ʠ ɹʕɺ ʥʘ 4,58% ʠ 1,43 %.  

ʍʠʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʝʥʘ ʢʘʢ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʨʘʩʪʝʥʠʡ ʩʥʠʞʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʛʦ ʞʠʨʘ ʩ 

2,37% ʜʦ 1,63%, ʘ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩ 17,69% ʜʦ 9,42% ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʩʳʨʦʡ 

ʢʣʝʪʯʘʪʢʠ ʩ 30,80% ʜʦ 38,08%. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʠʪʘʪʝʣʴʥʦʩʪʴ ʣʶʮʝʨʥʦ-

ʢʦʩʪʨʝʮʦʚʦʛʦ ʩʝʥʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʣʶʮʝʨʥʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ 

ʫʙʦʨʢʝ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʝʥʘ 

ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʩʡʩʪʚʝ ɸʤʠʨʘ ɻʫʩʝʡʥʦʚʘ 

ʧʨʦʚʝʜʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪʳ ʥʘ ʙʳʯʢʘʭ ʙʫʨʦʡ ʢʘʚʢʘʟʩʢʦʡ 

ʧʦʨʦʜʳ. 

ʂʦʨʤʘ ʠʩʧʳʪʳʚʘʣʠ ʥʘ ʬʦʥʝ ʪʠʧʦʚʦʛʦ ʨʘʮʠʦʥʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 3 ʢʛ ʩʝʥʘ, 6 ʢʛ ʩʠʣʦʩʘ ʠ 3,7 

ʢʛ ʢʦʤʙʠʢʦʨʤʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʨʠʨʦʩʪʳ ʙʳʯʢʦʚ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʠ ʦʪ ʢʦʨʤʝ ʧʦ 950-1000 

ʛ ʚ ʩʫʪʢʠ. ɺ ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ 50% ʪʠʧʦʚʦʛʦ ʨʘʮʠʦʥʘ ʟʘʤʝʥʷʣʠ ʩʝʥʦʤ ʨʘʟʥʦʛʦ ʢʘʯʝʩʪʚʘ, 

ʢʦʪʦʨʦʝ ʜʘʚʘʣʠ ʞʠʚʦʪʥʳʤ ʧʦ ʧʦʝʜʘʝʤʦʩʪʠ. ɹʘʣʘʥʩʦʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʳʯʢʘʭ 12-

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʚʘʨʠʤʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʢʦʨʤʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʟʦʪʠʩʪʦʡ ʯʘʩʪʠ ʨʘʮʠʦʥʘ. 

ʃʫʯʰʘʷ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣʘ ʚ 

ʩʝʥʝ, ʫʙʨʘʥʥʦʤ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʷ ʣʶʮʝʨʥʳ (ʊʘʙʣʠʮʘ 2).  

 

ʊʘʙʣʠʮʘ 2 

ʂʆʕʌʌʀʎʀɽʅʊʓ ʇɽʈɽɺɸʈʀʄʆʉʊʀ ʇʀʊɸʊɽʃʔʅʓʍ ɺɽʑɽʉʊɺ ɺ ʃʖʎɽʈʅʆ-

ʂʆʉʊʈɽʎʆɺʆʄ ʉɽʅɽ ʇʆ ʌɸɿɸʄ ɺɽɻɽʊɸʎʀʀ ʃʖʎɽʈʅʓ (%). 

 

ʌʘʟʘ ʨʘʟʚʠʪʠʷ ʣʶʮʝʨʥʳ ʉʫʭʦʝ 

ʚʝʱʝʩʪʚ 

ʆʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚ 

ʉʳʨʦʡ 

ʧʨʦʪʝʠʥ 

ʉʳʨʦʡ 

ʞʠʨ 

ʉʳʨʘʷ 

ʢʣʝʪʯʘʪʢʘ 

ɹʕɺ 

ʅʘʯʘʣʦ ʙʫʪʦʥʠʟʘʮʠʷ  68,60 69,59 77,03 59,61 66,09 69,38 

ʎʚʝʪʝʥʠʝ  64,59 66,47 65,20 49,08 63,09 70,37 

ʅʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ  61,55 63,69 59,00 37,93 62,83 66,96 

 

ʊʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʘʨʠʤʦʩʪʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʙʳʣ ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʫʙʦʨʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 4,01% ʠ 7,05%. ʉʳʨʦʡ ʧʨʦʪʝʠʥ ʚ ʩʝʥʝ ʨʘʥʥʝʡ 

ʫʙʦʨʢʠ ʧʝʨʝʚʘʨʠʚʘʣʩʷ ʣʫʯʰʝ, ʯʝʤ ʚ ʩʝʥʝ, ʵʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ʬʘʟʫ ʮʝʚʝʪʝʥʠʷ ʠ ʥʘʯʘʣʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ ʣʶʮʝʨʥʳ, ʥʘ 11,83% ʠ 18,03%, ʩʳʨʘʷ ʢʣʝʪʯʘʪʢʘ ð ʥʘ 3,0-3,26% 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʦʪʤʝʯʘʣʘʩʴ ʠ ʚ ʧʝʨʝʚʘʨʠʚʘʥʠʠ ʩʳʨʦʛʦ ʞʠʨʘ. ʇʝʨʝʚʘʨʠʤʦʩʪʴ ʵʪʦʛʦ 

ʚʝʱʝʩʪʚʘ ʟʘʤʝʪʥʦ ʩʥʠʞʘʣʘʩʴ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʨʘʩʪʝʥʠʡ. ʉʥʠʞʝʥʠʝ ʧʝʨʝʚʘʨʠʤʦʩʪʠ 

ʙʝʟʘʟʦʪʠʩʪʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʩʝʥʝ ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ. ɼʣʷ 

ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʨʤʘ, ʢʨʦʤʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʧʝʨʝʚʘʨʠʤʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ. ʀʤʝʥʥʦ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʞʠʚʦʪʥʳʤʠ ʜʣʷ ʚʩʝʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [1, 3-5].  

ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʩʝʥʝ, ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ʨʘʟʥʳʝ 

ʬʘʟʳ ʨʘʟʚʠʪʠʷ ʣʶʮʝʨʥʳ, ʙʳʣʦ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʤ ð 18,4-18,6 ʄɼʞ ʚ 1 ʢʛ.  

ʂʦʣʠʯʝʩʪʚʦ ʞʝ ʧʝʨʝʚʘʨʠʤʦʡ ʵʥʝʨʛʠʠ ʩʥʠʞʘʣʦʩʴ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ ʨʘʩʪʝʥʠʡ. ʉʘʤʘʷ 

ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʝ (12,8 ʄɼʞ ʚ 1 ʢʛ ʉɺ) ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ. ɿʘʪʝʤ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 0,8 ʄɼʞ ʚ ʬʘʟʝ ʮʚʝʪʝʥʠʷ ʠ ʥʘ 1,5 ʄɼʞ ð 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʩʝʥʝ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ. ʊʘʢ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʝʝ ʙʳʣʦ ʚ ʩʝʥʝ, ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ð 

8,3 ʄɼʞ ʚ 1 ʢʛ. ɺ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ 1 ʢʛ ʩʝʥʘ ʫʤʝʥʴʰʘʣʦʩʴ ʥʘ 
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0,4 ʄɼʞ, ʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ ð ʥʘ 1,2 [2, 6-8].  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʝ ʪʦʣʴʢʦ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʢʦʨʤʘ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʢʦʥʚʝʨʩʠʠ ʝʛʦ ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʠʶ 

ʧʨʠʨʦʩʪʘ. ʇʨʠ ʫʙʦʨʢʝ ʩʝʥʘ ʚ ʨʘʥʥʠʝ ʩʨʦʢʠ ʚ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʘʣʦʩʴ ʦʢʦʣʦ 10,5 

ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʘ ʧʨʠ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʨʦʢʘʭ 9,3-9,9 [6, 7].  

ʇʦʢʘʟʘʪʝʣʴ ʵʥʝʨʛʦʧʨʦʪʝʠʥʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʝʥʘ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʣ 0,25 ʠ 

ʙʳʣ ʚʳʰʝ, ʯʝʤ ʚ ʩʝʥʝ ʧʦʟʜʥʠʭ ʩʨʦʢʦʚ ʟʘʛʘʪʦʚʢʠ, ʚ 1,8-2,3 ʨʘʟʘ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʚʦʡʩʪʚ ʢʦʨʤʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ, ʧʨʦʚʝʣʠ ʥʘʫʯʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʧʳʪ. ʇʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠ ʯʝʪʨʳʝ 

ʛʨʫʧʧʳ ʙʳʯʢʦʚ ʙʫʨʦʡ ʢʘʚʢʘʟʩʢʦʡ ʧʦʨʦʜʳ 9-10-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɾʠʚʦʪʥʳʭ (ʧʦ 10 ʛʦʣʦʚ ʚ 

ʛʨʫʧʧʳ) ʩʦʜʝʨʞʘʣʠ ʚ ʛʨʫʧʧʦʚʳʭ ʢʣʝʪʢʘʭ ʙʝʩʧʨʠʚʷʟʥʦ, ʝʞʝʜʥʝʚʥʦ ʦʥʠ ʧʦʣʫʯʘʣʠ ʤʦʮʠʦʥ ʥʘ 

ʚʳʛʫʣʴʥʳʭ ʜʚʦʨʠʢʘʭ. ʂʦʨʤʠʣʠ ʞʠʚʦʪʥʳʭ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʘʣʘʥʩʦʚʦʛʦ ʦʧʳʪʘ. 
ʇʦʝʜʘʝʤʦʩʪʴ ʢʦʨʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʫʪʝʤ ʢʦʥʪʨʦʣʴʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ɺ 

ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʦʧʳʪʘ (95 ʜʥʝʡ) ʙʳʯʢʠ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ   ʪʠʧʦʚʦʛʦ ʨʘʮʠʦʥʘ ʠ, 

ʢʨʦʤʝ ʪʦʛʦ, ʚ ʩʫʪʢʠ ʧʦ 3,81 ʢʛ ʩʝʥʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ ʣʶʮʝʨʥʳ. ʀʭ 

ʘʥʘʣʦʛʠ ʠʟ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ð ʧʦ 3,49 ʢʛ ʩʝʥʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ, ʘ III ð ʧʦ 

3,36 ʢʛ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ. 

ʅʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʝʜʘʝʤʦʩʪʠ ʢʦʨʤʦʚ ʠ ʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʨʘʟʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ ʞʠʚʦʡ 

ʤʘʩʩʝ ʚ ʥʘʯʘʣʝ ʦʧʳʪʘ ʙʳʯʢʠ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚ ʢʦʥʮʝ ʦʧʳʪʘ ʚʝʩʠʣʠ ʙʦʣʴʰʝ, ʯʝʤ ʠʭ ʘʥʘʣʦʛʠ 

ʠʟ II ʛʨʫʧʧʳ, ʥʘ 10,7 ʢʛ ʠ III ð ʥʘ 31,7 ʢʛ. ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʧʨʠʨʦʩʪʳ ʞʠʚʦʪʥʳʭ I ʛʨʫʧʧʳ 

ʩʦʩʪʘʚʠʣʠ 961 ʛ. II ð 837, III ð 625 ʠ ʢʦʥʪʨʦʣʴʥʳʝ ð 996 ʛ.  

ʈʘʟʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʳʯʢʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʜʠʥʘʢʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʣʦʞʝʥʥʦʛʦ ʚ ʪʝʣʝ ʘʟʦʪʘ. ɹʳʯʢʠ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʦʪʢʣʘʜʳʚʘʣʠ 

ʧʦ 12,47 ʛ, II ʠ III ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 3,56 ʠ 4,55 ʛ ʤʝʥʴʰʝ. ʋ ʙʳʯʢʦʚ, 

ʧʦʣʫʯʘʚʰʠʭ ʩʝʥʦ ʨʘʥʥʝʡ ʫʙʦʨʢʠ, ʙʳʣ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʟʦʪʘ ð

23,88% ʦʪ ʧʨʠʥʷʪʦʛʦ. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʥʠ ʧʨʝʚʳʰʘʣʠ ʩʚʦʠʭ ʘʥʘʣʦʛʦʚ ʠʟ II ʠ III ʛʨʫʧʧ 

ʥʘ 2,25% ʠ 4,71%. ʇʦʩʪʫʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘʥʠʟʤ ʧʦʜʦʧʳʪʥʳʭ ʙʳʯʢʦʚ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 

ʇʆʉʊʋʇʃɽʅʀɽ ʕʅɽʈɻʀʀ ɺ ʆʈɻɸʅʀɿʄ ɹʓʏʂʆɺ ʀ ɽɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʅɸ ʇʈʆɼʋʂʎʀʖ 
 

ʇʦʢʘʟʘʪʝʣʴ ɺʘʨʠʘʥʪ ʢʦʨʤʣʝʥʠʷ (ʧʦ ʛʨʫʧʧʘʤ) 

ʂʦʥʪʨʦʣʴ I II  III  

ʕʥʝʨʛʠʷ (ʄɼʞ):   

ɺʘʣʦʚʘʷ  130 126 123 119 

ʇʝʨʝʚʘʨʠʤʘʷ  88 85 81 75 

ʆʙʤʝʥʥʘʷ  72 69 66 61 

ʆʕ ʥʘ ʩʠʥʪʝʟ ʧʨʦʜʫʢʮʠʠ (ʄɼʞ)  37 34 31 26 

ʕʥʝʨʛʠʷ ʧʨʠʨʦʩʪʘ (ʄɼʞ)  17 16 13 9 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʕ (%)  46 47 42 35 

 

ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʨʘʮʠʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʘ 10,23 ʄɼʞ ʚ 1 ʢʛ 

ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʨʘʮʠʦʥʘʭ ʩ ʩʝʥʦʤ ʨʘʟʥʳʭ ʩʨʦʢʦʚ ʫʙʦʨʢʠ ʦʥʘ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 10,25-

9,64 ʄɼʞ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʙʝʩʧʝʯʠʣʠ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʚ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʥʘ 

ʫʨʦʚʥʝ 72 ʄɼʞ, I ʦʧʳʪʥʦʡ ð 69, II ʦʧʳʪʥʦʡ ð 66 ʠ III ʦʧʳʪʥʦʡ ð 61 ʄɼʞ. ɽʩʣʠ ʧʨʠʥʷʪʴ 
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ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʠ ʙʳʯʢʠ ʟʘʪʨʘʯʠʚʘʣʠ ʚ ʩʨʝʜʥʝʤ ʧʦ 35 ʄɼʞ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ, ʪʦ ʥʘ ʩʠʥʪʝʟ ʧʨʦʜʫʢʮʠʠ ʝʝ ʦʩʪʘʣʦʩʴ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 37 ʄɼʞ, ʚ I ʦʧʳʪʥʦʡ ð 

34, ʚʦ II ð 31 ʠ ʚ III ð 26 ʄɼʞ. ʂʘʣʦʨʠʡʥʦʩʪʴ ʧʨʠʨʦʩʪʘ ʙʳʣʘ ʚʳʰʝ ʫ ʤʦʣʦʜʥʷʢʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ʠ I ʦʧʳʪʥʦʡ ʛʨʫʧʧ ʠ ʩʦʩʪʘʚʠʣʘ 17 ʠ 16 ʄɼʞ, ʚʦ II ʠ III ʛʨʫʧʧʘʭ ʦʥʘ ʨʘʚʥʷʣʘʩʴ 13 

ʠ 9 ʄɼʞ. ʅʘ 1 ʄɼʞ ʧʨʠʨʦʩʪʘ ʞʠʚʦʡ ʤʘʩʩʳ ʙʳʯʢʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʟʘʪʨʘʯʠʚʘʣʠ 4,2 

ʄɼʞ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, I ʦʧʳʪʥʦʡ ð 4,3, II ð 5,1 ʠ III ð 6,8 ʄɼʞ, ʘ ʥʘ 1 ʢʛ ʧʨʠʨʦʩʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 72,3; 71,8; 78,9 ʠ 97,6 ʄɼʞ.   

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʥʘ ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ ʦʢʘʟʘʣʘʩʴ 

ʚʳʰʝ ʫ ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʚ ʨʘʮʠʦʥʝ ʩʝʥʦ, ʟʘʛʘʪʦʚʣʝʥʥʦʝ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ 

ʣʶʮʝʨʥʳ. ʂʦʬʬʠʮʠʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ (ʦʪʥʦʰʝʥʠʝ ʵʥʝʨʛʠʠ 

ʧʨʠʨʦʩʪʘ ʢ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʧʦʰʝʜʰʝʡ ʥʘ ʩʠʥʪʝʟ ʧʨʦʜʫʢʮʠʠ) ʫ ʙʳʯʢʦʚ ʵʪʦʡ ʛʨʫʧʧʳ ʙʳʣ 

ʚʳʰʝ, ʯʝʤ ʫ ʠʭ ʘʥʘʣʦʛʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩʝʥʦ, ʫʙʨʘʥʥʦʝ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʠ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʝʤʷʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 5% ʠ 12%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʩʫʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʘ ʵʥʝʨʛʠʠ 

ʫ ʙʳʯʢʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩ ʨʘʮʠʦʥʦʤ ʩʝʥʦ ʨʘʥʥʠʭ ʩʨʦʢʦʚ ʫʙʦʨʢʠ, ʧʨʦʠʩʭʦʜʠʣʦ ʢʘʢ ʙʣʘʛʦʜʘʨʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʣʫʯʰʝʤʫ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʋʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠʨʦʩʪʘ ʫ ʙʳʯʢʦʚ I ʛʨʫʧʧʳ ʥʘ 3 ʄɼʞ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʠʟ II 

ʛʨʫʧʧʳ ʠ ʥʘ 7 ʄɼʞ ʠʟ III ʧʨʦʠʩʭʦʜʠʣʦ ʧʫʪʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʤʝʥʥʦʡ 

ʵʥʝʨʛʠʠ ʩ ʨʘʮʠʦʥʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 1,41 (47%) ʠ 3,76 ʄɼʞ (54%) ʠ ʣʫʯʰʝʛʦ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 1,59 (53%) ʠ 3,24 ʄɼʞ (46%).  

ʈʘʟʥʠʮʘ ʚ ʵʥʝʨʛʠʠ ʧʨʦʜʫʢʮʠʠ ʫ ʙʳʯʢʦʚ II ʠ III ʛʨʫʧʧ ʩʣʦʞʠʣʘʩʴ ʠʟ-ʟʘ ʙʦʣʴʰʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʩ ʨʘʮʠʦʥʦʤ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʥʘ, ʢʘʢ ʠ ʣʶʙʦʛʦ ʢʦʨʤʘ, 

ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʳʭʦʜ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʨʦʜʫʢʮʠʠ ʩ ʝʜʠʥʠʮʳ ʫʙʨʘʥʥʦʡ ʧʣʦʰʘʜʠ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʣʶʮʝʨʥʦ-ʢʦʩʪʨʝʮʦʚʦʛʦ ʩʝʥʘ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ ʣʶʮʝʨʥʳ ʙʳʣʘ ʥʠʞʝ ʥʘ 

6,72%, ʯʝʤ ʚ ʮʚʝʪʝʥʠʷ, ʠ ʥʘ 13,45%, ʯʝʤ ʚ ʬʘʟʫ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ (ʊʘʙʣʠʮʘ 4).  
 

ʊʘʙʣʠʮʘ 4  

ɺʓʍʆɼ ʇʀʊɸʊɽʃʔʅʓʍ ɺɽʑɽʉʊɺ (ʮ) ʀ ʇʈʆɼʋʂʎʀʀ (ʮ) ʉ 1 ʛʘ  

ʊʈɸɺʆʉʄɽʉʀ (ʃʖʎɽʈʅɸ + ʂʆʉʊɽʈ) ʇʈʀ ʋɹʆʈʂɽ ʅɸ ʉɽʅʆ ɺ ʈɸɿʅʓɽ ʉʈʆʂʀ 
 

ʇʦʢʘʟʘʪʝʣʴ ʌʘʟʘ ʚʝʛʝʪʘʮʠʠ ʣʶʮʝʨʥʳ 

ʅʘʯʘʣʦ 

ʙʫʪʦʥʠʟʘʮʠʷ 

ʎʚʝʪʝʥʠʝ ʅʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʝʤʷʥ 

ʋʨʦʞʘʡ ʩʝʥʘ  45,96 49,27 53,10 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʘ  36,35 39,57 40,55 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʚʘʨʠʤʦʝ ʚʝʱʝʩʪʚʘ  24,94 25,56 24,96 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ  6,43 4,27 3,82 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ  4,95 2,78 2,25 

ʉʳʨʦʡ ʞʠʨ  0,86 0,73 0,66 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʚʘʨʠʤʳʡ ʞʠʨ  0,51 0,36 0,25 

ʉʳʨʘʷ ʢʣʝʯʘʪʢʘ  11,20 14,16 15,44 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʚʘʨʠʤʘʷ ʢʣʝʪʯʘʪʢʘ  7,40 8,93 9,70 

ʉʳʨʳʝ ɹʕɺ  15,14 18,49 18,25 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʚʘʨʠʤʳʝ ɹʕɺ  10,50 13,01 12,23 

ɺʳʭʦʜ ʧʨʦʜʫʢʮʠʠ (ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʚ)  5,32 4,17 1,68 

 

ʕʪʦʪ ʬʘʢʪ ʠ ʷʚʣʷʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ ʥʝʢʦʪʦʨʳʭ ʭʦʟʷʡʩʪʚʝʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ 

ʫʙʠʨʘʪʴ ʪʨʘʚʳ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ð ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ. 

ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʷ ʪʨʘʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʠʷ ʚ ʥʠʭ 

ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ. ʊʘʢ, ʚ ʩʝʥʝ, ʟʘʛʦʪʦʚʣʝʥʥʦʤ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ, ʩʦʜʝʨʞʘʣʦʩʴ ʩʳʨʦʡ ʢʣʝʪʯʘʪʢʠ 
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ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʝʥʝ ʬʘʟʳ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ, ʥʘ 26,42%, ʘ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ ð ʥʘ 

37,86% [1, 2, 6, 8, 9].  

ɺʳʭʦʜ ʩʳʨʦʛʦ ʧʨʦʪʝʠʥʘ ʩ ʢʘʞʜʦʛʦ ʫʙʨʘʥʥʦʛʦ ʛʝʢʪʘʨʘ ʪʨʘʚ ʚ ʨʘʥʥʝʡ ʬʘʟʝ ʙʳʣ ʚʳʰʝ, ʯʝʤ 

ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 50,59% ʠ 68,33%, ʘ ʩʳʨʦʛʦ ʞʠʨʘ ʥʘ 

17,81% ʠ 30,30%. ʄʘʢʩʠʤʘʣʴʥʳʡ ʩʙʦʨ ʙʝʟʘʟʦʪʠʩʪʳʭ ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʦʪʤʝʯʘʣʩʷ ʧʨʠ 

ʫʙʦʨʢʝ ʠ ʟʘʛʦʪʦʚʢʝ ʪʨʘʚ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʣʶʮʝʨʥʳ.  

ʉʙʦʨ ʧʝʨʝʚʘʨʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʙʳʣ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳʤ ʧʨʠ ʫʙʦʨʢʝ ʪʨʘʚ 

ʚ ʨʘʟʥʳʝ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ð ʥʘ ʫʨʦʚʥʝ 25 ʮ ʩ 1 ʛʘ. ʅʦ ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʚʘʨʠʤʦʛʦ 

ʧʨʦʪʝʠʥʘ ʚ ʥʝʤ ʤʘʢʩʠʤʘʣʴʥʳʤ ʙʳʣʦ ʚ ʬʘʟʫ ʙʫʪʦʥʠʟʘʮʠʠ ð ʦʢʦʣʦ 5 ʮ. ɺ ʬʘʟʫ ʮʚʝʪʝʥʠʷ 

ʣʶʮʝʨʥʳ ʚʳʭʦʜ ʧʝʨʝʚʘʨʠʤʦʛʦ ʧʨʦʪʝʠʥʘ ʩ 1 ʛʘ ʩʥʠʟʠʣʩʷ ʥʘ 43,84%, ʘ ʚ ʬʘʟʫ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʝʤʷʥ ʥʘ 54,50%. ɺʳʭʦʜ ʧʝʨʝʚʘʨʠʤʦʛʦ ʞʠʨʘ ʪʘʢʞʝ ʩʥʠʞʘʣʩʷ ʧʦ ʤʝʨʝ ʩʪʨʘʝʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 

29,41% ʠ 50,98%. ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʘʪʝʨʠʘʣʘ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʩʢʘʨʤʣʠʚʘʥʠʠ ʩʝʥʘ, ʟʘʛʦʪʦʚʣʝʥʥʦʛʦ ʚ ʬʘʟʫ 

ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ ʣʶʮʝʨʥʳ, ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ ʫ ʙʳʯʢʦʚ (ʧʨʠʨʦʩʪ ʞʠʚʦʡ ʤʘʩʩʳ) ʚ ʨʘʩʯʝʪʝ 

ʥʘ 1 ʛʘ ʩ ʫʙʨʘʥʥʦʡ ʧʣʦʱʘʜʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 27,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʛʦʪʦʚʢʦʡ ʚ ʬʘʟʫ 

ʮʚʝʪʝʥʠʷ ʠ ʚ 3,1 ʨʘʟʘ ʚ ʬʘʟʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʝʤʷʥ.  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʟʘʛʦʪʦʚʢʝ ʩʝʥʘ ʤʝʪʦʜʦʤ 

ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʬʘʟʳ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ. ʇʨʠ ʟʘʛʦʪʦʚʢʝ ʩʝʥʘ ʠʟ ʤʦʣʦʜʳʭ ʪʨʘʚ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ, ʥʦ ʟʘ ʩʯʝʪ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʪʝʠʥʦʚʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʪʘʢʦʛʦ ʩʝʥʘ ʠ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ 

ʦʙʤʝʥʥʦʡ ʵʥʝʨʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʭʦʜ 

ʧʨʦʜʫʢʮʠʠ ʩ ʫʙʠʨʘʝʤʦʡ ʧʣʦʱʘʜʠ [2-9].  
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Abstract. Nowadays, people are suffering from food shortage. To meet the protein needs of 

people, meat and eggs of birds are of great importance. Among non-infectious diseases of quails in 

Azerbaijan, ovarian and oviduct pathologies are mainly observed. Ovarian pathologies are most 

often observed in ovaries of white English breed. Eggs obtained from them as a result of ovarian 

disease have no bark, are deformed, their weight is reduced, striped deposits are observed on 

the bark, and their ability to hatch is reduced. To prevent diseases of quails after 210 days use 

sodium salt of succinic acid, Aydagh zeolite, sprouted and enriched with ultraviolet rays wheat and 

Poly-Vital. Ovarian and oviduct diseases are prevented, and egg quality is improved. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʶʜʠ ʩʪʨʘʜʘʶʪ ʦʪ ʥʝʭʚʘʪʢʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ. ɼʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ʚ ʙʝʣʢʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʤʷʩʦ ʠ ʷʡʮʦ ʧʪʠʮ. 

ʉʨʝʜʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʝʧʝʣʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʘʪʦʣʦʛʠʠ ʷʠʯʥʠʢʦʚ ʠ ʷʡʮʝʚʦʜʘ. ʇʘʪʦʣʦʛʠʠ ʷʠʯʥʠʢʦʚ ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʙʝʣʦʡ 

ʘʥʛʣʠʡʩʢʦʡ ʧʦʨʦʜʳ. ʗʡʮʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʥʝ ʠʤʝʶʪ ʩʢʦʨʣʫʧʳ, ʜʝʬʦʨʤʠʨʦʚʘʥʳ, 

ʠʭ ʤʘʩʩʘ ʫʤʝʥʴʰʝʥʘ, ʥʘ ʩʢʦʨʣʫʧʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʣʦʩʘʪʳʝ ʦʪʣʦʞʝʥʠʷ, ʘ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʚʳʚʝʜʝʥʠʶ ʩʥʠʞʘʝʪʩʷ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʧʝʨʝʧʝʣʦʚ ʯʝʨʝʟ 210 ʜʥʝʡ ʠʩʧʦʣʴʟʫʶʪ 

ʥʘʪʨʠʝʚʫʶ ʩʦʣʴ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ, ʘʡʜʘʛʩʢʠʡ ʮʝʦʣʠʪ, ʧʨʦʨʦʱʝʥʥʫʶ ʠ ʦʙʦʛʘʱʝʥʥʫʶ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ ʧʰʝʥʠʮʫ ʠ ʇʦʣʠ-ɺʠʪʘʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʦʪʚʨʘʱʝʥʳ 

ʟʘʙʦʣʝʚʘʥʠʷ ʷʠʯʥʠʢʦʚ ʠ ʷʡʮʝʚʦʜʦʚ, ʧʦʚʳʩʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʷʠʮ. 
 

Keywords: quail, ovary, oviduct, egg, therapy, prophylaxis, disease. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʝʧʝʣ, ʷʠʯʥʠʢ, ʷʡʮʝʚʦʜ, ʷʡʮʦ, ʪʝʨʘʧʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʟʘʙʦʣʝʚʘʥʠʝ. 

 

The world faces great problems in the 21st century and food security is of great importance 

amonf them. Currently, more than 30% of 197 countries in the world suffer from food shortages, so 

it means 200 kg of food per person during every year. In order to meet human needs for protein, 

quailing is developed. Diseases of the ovarian pathways in quails are mostly observed when no 

zoogigenic rules are not folowed. Temperature and relative humidity play a major role in the 

occurrence of the disease [1, 2].  

Scientists who study quails [3, 5] point out that changing in the ratio of calcium to 

phosphorus, especially in the old age, and the lack of vitamin E in the feeds cause diseases in the 5 

parts of the ovarian pathway. To get normal eggs from older quails researchers advise to add 

antibiotics to the feedstock in order to prevent ovarian pathway diseases during this period [1, 4]. 
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Materials and methods 

The study was conducted on 500 quail aged 10 to 40 weeks at the ASAU Quail Breeding 

Training Farm, in the laboratory of the Department of Non-Communicable Diseases and in the 

veterinary clinic.. Diagnosis was made using ultrasonic examination and patanatomic splitting to 

identify the condition of ovarian organs. The blood test is based on general analysis methods. The 

rate of sedimentation of erythrocytes, leukocytes, hemoglobin and erythrocytes in the blood has 

been determined. The chemical, biochemical indicators and mass of eggs has been based on the 

methodology of the Russian Scientific Research Technology Institute of Poultry. 
 

Results and discussion 

30% of quails which were found suitable for  ovary and ovarian pathway diseases during our 

examination among older quails, and which give abnormal eggs, are diagnosed using ultrsasound 

examination. Others were selected on the basis of clinical physiological examinations and treatment 

therapies were performed on them. As we know, European countries currently donôt not use 

antibiotics and hormones for the treatment of diseases. In the treatment of diseases we used 0.03 

grams of amber acid for 1 kg of live mass, and added 4,3 grams of wheat directly germinated and 

rich with ultraviolet rays to feed ration, added 0,2 mgr of Poly-Vital, 4 grams Aydagh seolith to 

feed. When determining ultrasonic examination and clinical physiological changes after the 

treatment and prophylaxis in the control group and in the groups we were researching, it became 

clear that the blood composition changes around the physiological norm. The results obtained in 

determining the quality of the eggs are shown in the following Table. 
 

Table 

INDICATORS OF EGG PRODUCTIVITY OF QUAILS 
 

Groups Indicators of productivity 

Heads, 

number 

Egg 

number 

Weight of 

the egg, g 

Abnormal 

eggs 

The result, 

the number 

Dead 

 

Control group 250 4552 8,4 93 19 6 

Experience group (new method) 250 5250 8,9 38 3 4 

 

As a result of the treatment and prophylaxis performed on the patient quails in the experience 

group, 698 more eggs were obtained in comparison to the control group. A large difference was 

found in the weight of the eggs. That difference was 0.5 gr in each egg. Because of the high 

influence of the treatment, there were only 3 wasters and  4 dead ones in the experience group. But 

19 quails were wasted and 6 ones were dead in the control group as a result of ovary and ovarian 

pathway diseases. One of the main indicators is that in the first group quails were dead as a result of 

trauma  and cannibalism, not because of ovary and ovarian pathways diseases. When identifying 

anomalies that occurred in the egg, it was found that not only the number of the eggs taken from 

quails suffering from ovarian pathologies was getting lower, but also the weight of the bark. So egg 

scores in the control group were found to be less than 0.8 grams in the experimental group.During 

the study, eggs were isolated as a waster ans sold as second-class egg, because of 15.6% of eggs 

was abnormal. The treatment group As a result of the high efficiency of treatment and prophylaxis 

in the experience group, only 2.5% of eggs taken from quails were selected and sold as second-class 

egg.  

Conclusion 

The main reasons for ovarian abnormal eggs were: calcium-like sediments on the bark of 15% 

of the abnormal eggs, the bark looked like marble on 35% of the eggs, the formation of strips, and 

50% cracked, broken eggs. The results obtained from the research indicate that in the end of the 
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period in which eggs were got from quails to prevent diseases caused by ovarian pathway diseases 

after 210 days 5-6 more days were added on condition that sodium salt of amber acid, Aydagh 

seolith, wheat germinated and rich with ultraviolet rays and Poli-Vital were added twice a month to 

the ration the quails.  
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PREVENTIVE USE OF BACTERICIDAL PREPARATIONS FOR COW 

PODODERMATITIS 

 

ÉAkhund-zade H., Azerbaijan Veterinary Research Institute, 

Baku, Azerbaijan, axundovhaji@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ʉ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʧʨʦʪʠʚ ʧʦʜʦʜʝʨʤʘʪʠʪʘ ʢʦʨʦʚ ʚ ʫʩʣʦʚʠʷʭ in vitro 

ʠʟʫʯʝʥʦ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ HI-7 ʠ ɹʣʘʥʠʜʘʩ-300.  ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 1,0% 

ʨʘʩʪʚʦʨ ʧʨʝʧʘʨʘʪʘ HI-7 ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ, ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʢʦʣʦʥʠʡ, 

ʚʳʟʳʚʘʷ ʜʝʥʘʪʫʨʘʮʠʶ ʙʝʣʢʦʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʉ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʧʨʝʧʘʨʘʪ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʠ ʧʦʜʦʜʝʨʤʘʪʠʪʝ ʢʦʨʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ 

ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ð 

ʘʣʢʠʣʜʠʤʝʪʠʣʙʝʥʟʠʣʘʤʤʦʥʠʷ ʭʣʦʨʠʜʘ.  

 

Abstract. For prophylactic purposes against cow pododermatitis, the bactericidal effect of 

drugs HI-7 and Blanidas-300 was studied in vitro. It has been established that a 1.0% solution of the 

drug HI-7 has a strong bactericidal effect, inhibits the growth of colonies, causing denaturation of 

proteins of bacterial cells. For prophylactic purposes, the drug is an effective remedy for 

pododermatitis in cows. The effectiveness of the drug is explained by the presence of an active 

substance in its composition ð alkyldimethylbenzylammonium chloride. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʦʜʝʨʤʘʪʠʪ, ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ, ʢʦʧʳʪʘ, ʙʘʢʪʝʨʠʠ, 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʧʦʩʝʚ.  

 

Keywords: pododermatitis, highly productive cows, hooves, bacteria, nutrient media, sowing. 

 

ʇʦʣʫʯʝʥʠʝ ʟʜʦʨʦʚʦʛʦ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ 

ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ [7]. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʦʨʦʜ ʩʢʦʪʘ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʤʦʨʬʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ, ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ, ʢʦʨʤʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʠ 

ʧʦʚʳʰʝʥʠʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʟʘʢʫʧʢʠ ʠʤʧʦʨʪʥʦʛʦ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʢʦʪʘ, ʟʘʚʦʟ ʢʦʪʦʨʦʛʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʘʩʪʘʝʪ.  

ʉʦʭʨʘʥʥʦʩʪʴ ʵʪʠʭ ʞʠʚʦʪʥʳʭ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʙʦʨʴʙʳ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʨʘʟʚʠʪʠʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʩʜʝʨʞʠʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʟʘʨʘʟʥʳʤʠ [3, 5].  

ʉʨʝʜʠ ʥʝʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʙʦʣʝʟʥʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʧʦʜʦʜʝʨʤʘʪʠʪ ʢʦʨʦʚ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 180 

 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʤʣʝʥʠʷ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʞʠʚʦʪʥʳʭ ʚ ʩʳʨʳʭ ʩʪʦʡʣʘʭ ʩ 

ʢʘʤʝʥʥʳʤʠ ʥʘʚʝʩʘʤʠ ʠ ʙʝʪʦʥʥʳʤʠ ʧʦʣʘʤʠ ʨʦʛʦʚʦʡ ʩʣʦʡ ʢʦʛʪʷ ʨʘʩʪʨʝʩʢʠʚʘʝʪʩʷ ʠ ʩʦ 

ʚʨʝʤʝʥʝʤ ʩʦʟʜʘʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʜʦʜʝʨʤʘʪʠʪʘ. ʂʦʧʳʪʘ ʢʦʨʦʚ ʧʨʠ 

ʵʪʦʤ ʨʘʟʤʷʛʯʘʶʪʩʷ, ʧʦʚʨʝʞʜʘʶʪʩʷ ʠ ʦʪʢʨʳʚʘʶʪʩʷ ʚʳʭʦʜʥʳʝ ʧʫʪʠ ʜʣʷ ʛʥʦʝʨʦʜʥʳʭ ʙʘʢʪʝʨʠʡ, 

ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʛʥʦʡʥʦʛʦ ʧʦʜʦʜʝʨʤʘʪʠʪʘ ʢʦʨʦʚ. ʅʝʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʦʚ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʣʦʯʥʫʶ ʠ 

ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ 

ʚʳʙʨʘʢʦʚʢʝ ʞʠʚʦʪʥʳʭ [4, 6]. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʨʦʪʠʚ ʧʦʜʦʜʝʨʤʘʪʠʪʘ ʢʦʨʦʚ ʘʢʪʫʘʣʴʥʘ ʠ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ.ʀʩʭʦʜʷ ʠʟ 

ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʧʦʜʦʜʝʨʤʘʪʠʪʘ 

ʢʦʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʙʦʨʴʙʳ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʯʘʩʪʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚʘʭ ʄʘʩʘʣʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɾʠʚʦʪʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ, 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʱʝʤʫ ʢʣʠʥʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ. ɾʠʚʦʪʥʳʝ ʩʦʜʝʨʞʘʣʠʩʴ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠ ʘʥʪʠʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ ʩ 

ʥʘʣʠʯʠʝʤ ʥʘʚʦʟʘ ʠ ʤʦʯʠ, ʢʦʪʦʨʘʷ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʥʦʨʤ [1].  

ɼʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʢʦʨʦʚ ʩ ʧʦʜʦʜʝʨʤʘʪʠʪʦʤ ʚʟʷʪʳ ʩʦʩʢʦʙʳ ʠʟ 

ʩʚʝʞʠʭ ʧʦʨʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʞʠ ʢʦʧʳʪʝʮ ʠ ʩʣʠʟʴ, ʧʦʢʨʳʚʘʶʱʝʡ ʢʦʞʫ ʤʝʞʧʘʣʴʮʝʚʳʭ 

ʱʝʣʝʡ. ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʦʪʜʝʣʦʚ çʅʝʟʘʨʘʟʥʳʝ 

ʙʦʣʝʟʥʠ ʠ ʚʝʪʝʨʠʥʘʨʥʘʷ ʩʘʥʠʪʘʨʠʷè ʠ çʀʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭè 

ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʛʦ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ.  

ʇʨʦʚʦʜʠʣʩʷ ʧʦʩʝʚ ʦʙʨʘʟʮʦʚ, ʧʨʠʚʝʟʝʥʥʳʭ ʠʟ ʯʘʩʪʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ (ʕʥʜʦ ʠ ʅʫʪʨʠʝʥʪ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʤʝʰʝʥʳ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37ʦʉ ʚ ʪʝʯʝʥʠʠ 48 ʯʘʩʦʚ. ʀʟ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʦʣʦʥʠʡ ʧʨʠʛʦʪʦʚʣʝʥʳ ʤʘʟʢʠ ʠ 

ʦʢʨʘʰʝʥʳ ʧʦ ɻʨʘʤʫ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ ʦʢʨʘʰʠʚʘʣʠʩʴ ʚ 

ʪʝʤʥʦ-ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ- ʚ ʷʨʢʦ-ʤʘʣʠʥʦʚʳʡ ʮʚʝʪ. 

ʉ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʡ ʧʨʠʤʝʥʝʥʳ ʜʚʘ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʧʨʝʧʘʨʘʪʘ: 

HI-7 ʠ ɹʣʘʥʠʜʘʩ-300 (ʈʠʩʫʥʦʢ 1, 2).  

 

  
 

ʈʠʩʫʥʦʢ 1. ɹʣʘʥʠʜʘʩ-300 
 

ʈʠʩʫʥʦʢ 2. ʇʨʝʧʘʨʘʪ HI-7 

ɹʘʢʪʝʨʠʮʠʜʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ HI-7 ʠ ɹʣʘʥʠʜʘʩ-300 ʥʘ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ ʠʟʫʯʘʣʦʩʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʦʟʠʮʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʳ 
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0,25%; 0,5%; 1,0% ʨʘʩʪʚʦʨʳ ʧʨʝʧʘʨʘʪʘ HI-7 ʠ 0,5%, 1,0% ʨʘʩʪʚʦʨʳ ʧʨʝʧʘʨʘʪʘ ɹʣʘʥʠʜʘʩ-300.  

ɺ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ 

ʜʝʡʩʪʚʠʷ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʦʩʪ ʢʦʣʦʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʨʦʚʝʜʝʥʠʶ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ (ʜʝʨʝʚʷʥʥʳʭ, ʙʝʪʦʥʥʳʭ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʦʟʠʮʠʷʭ (10, 15, 30 

ʤʠʥ). ʇʨʠ ʧʦʤʦʱʠ ʨʘʩʧʳʣʠʪʝʣʷ ʧʫʪʝʤ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʩʧʨʳʩʢʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʩʪʴ-

ʦʙʲʝʢʪʦʚ ʦʨʦʰʝʥʳ ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʧʨʝʧʘʨʘʪʦʚ HI-7 ʠ  ɹʣʘʥʠʜʘʩ-300. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ [2].  

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʢʦʨʦʚ ʚ ʯʘʩʪʥʳʭ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 

ʄʘʩʘʣʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʫ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʝʥʳ ʘʩʝʧʪʠʯʝʩʢʠʝ ʠ ʛʥʦʡʥʳʝ ʬʦʨʤʳ ʧʦʜʦʜʝʨʤʘʪʠʪʘ 

ʢʦʨʦʚ ʩ ʥʘʣʠʯʠʝʤ ʧʨʠʧʫʭʣʦʩʪʠ, ʛʠʧʝʨʝʤʠʠ ʠ ʧʣʦʪʥʦʛʦ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʠʥʬʠʣʴʪʨʘʪʘ ʥʘ 

ʢʦʧʳʪʘʭ ʢʦʨʦʚ. ʈʘʟʚʠʪʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʷʚʣʷʣʦʩʴ ʭʨʦʤʦʪʦʡ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʛʥʦʡʥʦʛʦ ʵʢʩʩʫʜʘʪʘ. ʇʨʠ ʛʣʫʙʦʢʠʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʥʘʭ ʥʘʙʣʶʜʘʣʘʩʴ ʙʦʣʝʟʥʝʥʥʘʷ 

ʧʨʠʧʫʭʣʦʩʪʴ ʠ ʚʳʨʘʞʝʥʥʘʷ ʭʨʦʤʦʪʘ. ɾʠʚʦʪʥʳʝ ʫʛʥʝʪʝʥʳ, ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʝʟʥʝʥʥʦʩʪʴ ʥʘ 

ʢʦʧʳʪʘʭ ʛʥʦʷ, ʧʦʪʝʨʷ ʘʧʧʝʪʠʪʘ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ.  

ʇʨʠ ʧʦʩʝʚʝ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʅʫʪʨʠʝʥ ʠ ʕʥʜʦ 

ʦʙʥʘʨʫʞʝʥʳ ɽ-coli, ʩʪʨʝʧʪʦʢʦʢʢʠ, ʜʠʧʣʦʢʦʢʢʠ ʠ ʟʦʣʦʪʠʩʪʳʡ ʩʪʘʬʠʣʦʢʦʢʢ (ʈʠʩʫʥʦʢ 3-6).  

 

  
 

ʈʠʩʫʥʦʢ 3. ɽ-coli 
 

 

ʈʠʩʫʥʦʢ 4. ɽ-coli, Diplococ 

  
 

ʈʠʩʫʥʦʢ 5 Staphylococcus aureus  
 

ʈʠʩʫʥʦʢ 6. Diplococ, Streptococ, Staphylococ 

 

ɺʳʨʦʩʰʠʝ ʢʦʣʦʥʠʠ ʙʘʢʪʝʨʠʡ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʦʨʦʰʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ 

ʧʨʝʧʘʨʘʪʦʚ HI-7 ʠ ɹʣʘʥʠʜʘʩ-300. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 0,25% ʠ 0,5% ʨʘʩʪʚʦʨʳ ʧʨʝʧʘʨʘʪʘ HI-7 ʥʝ 

ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʙʘʢʪʝʨʠʠ (ʈʠʩʫʥʦʢ 7). 1,0% ʨʘʩʪʚʦʨ ʧʨʝʧʘʨʘʪʘ HI-7 ʧʨʠ 

ʵʢʩʧʦʟʠʮʠʠ ʚ 15 ʤʠʥʫʪ ʦʢʘʟʳʚʘʝʪ ʩʣʘʙʦʝ ʜʝʡʩʪʚʠʝ (ʈʠʩʫʥʦʢ 8). ʇʨʝʧʘʨʘʪ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ ʚ 30 

ʤʠʥʫʪ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʙʘʢʪʝʨʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʢʦʣʦʥʠʠ ʙʘʢʪʝʨʠʡ, ʦʢʘʟʳʚʘʷ ʩʠʣʴʥʦʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʨʝʜʘʭ 
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ʅʫʪʨʠʝʥʪ ʠ ʕʥʜʦ (ʈʠʩʫʥʦʢ 9). 

 

  

 
 

ʈʠʩʫʥʦʢ 7. ʈʦʩʪ ʢʦʣʦʥʠʡ  
 

ʈʠʩʫʥʦʢ 8. ɼʝʡʩʪʚʠʠ 1,0% 

ʨʘʩʪʚʦʨʘ ʧʨʝʧʘʨʘʪʘ HI-7 ʥʘ ʨʦʩʪ 

ʢʦʣʦʥʠʡ ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 15 ʤʠʥ 

 

ʈʠʩʫʥʦʢ 9. ɼʝʡʩʪʚʠʝ 

1,0% ʨʘʩʪʚʦʨʘ ʧʨʝʧʘʨʘʪʘ HI-

7 ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 30 ʤʠʥʫʪ 

(ʩʨʝʜʘ ʅʫʪʨʠʝʥʪ ʠ ʕʥʜʦ) 

 

HI-7-ʧʨʝʧʘʨʘʪ ɹʝʣʴʛʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ 

ʩʨʝʜʩʪʚʦʤ, ʦʙʣʘʜʘʝʪ ʩʠʣʴʥʳʤ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʩʚʦʡʩʪʚʦʤ.  

ɺ ʩʦʩʪʘʚ HI-7 ʚʭʦʜʠʪ ʭʣʦʨʠʜ ʘʤʤʦʥʠʷ, ʜʠʜʝʮʠʣʜʠʤʝʪʠʣʘʤʦʥʠʷ ʭʣʦʨʠʜ, ʛʣʠʢʦʟʘʣ, 

ʛʣʫʪʘʨʘʣʴʜʝʛʠʜ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʠʟʦʧʨʦʧʘʥʦʣʦʤ ʠ ʩʦʩʥʦʚʦʝ ʤʘʩʣʦ.  

ɼʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ð ʘʣʢʠʣʜʠʤʝʪʠʣʙʝʥʟʠʣʘʤʤʦʥʠʡʭʣʦʨʠʜ 80 ʛ/ʣ.  

ʇʨʝʧʘʨʘʪ ɹʣʘʥʠʜʘʩ-300 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʧʘʨʘʪʦʤ HI-7 ʠʤʝʝʪ ʥʠʟʢʦʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ 

ʜʝʡʩʪʚʠʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʪʨʠʝʚʫʶ ʩʦʣʴ ʜʠʭʣʦʨʘʮʠʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ. ʆʜʥʘ ʪʘʙʣʝʪʢʘ 

ʩʦʜʝʨʞʠʪ 80,5% ʥʘʪʨʠʝʚʦʡ ʩʦʣʠ ʜʠʭʣʦʨʠʟʦʮʠʘʥʫʨʦʚʦʡ ʢʠʩʣʦʪʳ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʧʨʝʧʘʨʘʪʘ ʷʚʣʷʶʪʩʷ ʘʜʠʧʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʙʠʢʘʨʙʦʥʘʪ ʠ ʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ.  

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʧʨʝʧʘʨʘʪ ɹʣʘʥʠʜʘʩ-300 ʦʙʣʘʜʘʝʪ ʩʣʘʙʳʤ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ 

ʥʘ ʨʦʩʪ ʢʦʣʦʥʠʡ. 

ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

- ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʥʘʤʠ ʧʨʝʧʘʨʘʪ HI-7 ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ 

ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʙʘʢʪʝʨʠʡ.  ʇʨʝʧʘʨʘʪ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʠ ʧʦʜʦʜʝʨʤʘʪʠʪʝ 

ʢʦʨʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ- ʘʣʢʠʣʜʠʤʝʪʠʣʙʝʥʟʠʣʘʤʤʦʥʠʡʭʣʦʨʠʜʘ, ʢʦʪʦʨʳʡ ʛʫʙʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ ʙʝʣʢʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʚʳʟʳʚʘʷ ʠʭ ʨʘʟʨʫʰʝʥʠʝ.  

- ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 1,0% ʨʘʩʪʚʦʨ ʧʨʝʧʘʨʘʪʘ HI-7 ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ ʚ 30 ʤʠʥ ʦʢʘʟʳʚʘʝʪ 

ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʨʦʩʪ ʙʘʢʪʝʨʠʡ, ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʢʦʣʦʥʠʡ, ʚʳʟʳʚʘʷ ʜʝʥʘʪʫʨʘʮʠʶ 

ʙʝʣʢʦʚ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ HI-7 

ʚʧʦʣʥʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʜʦʩʪʫʧʥʦ ʧʨʠ ʧʦʜʦʜʝʨʤʘʪʠʪʝ ʢʦʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʧʘʨʘʪ HI-7 ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʧʨʦʪʠʚ 

ʧʦʜʦʜʝʨʤʘʪʠʪʘ ʢʦʨʦʚ.  
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ʉʚʦʝʚʨʝʤʝʥʥʳʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʫʙʦʨʢʘ ʥʘʚʦʟʘ (ʤʠʥʠʤʫʤ 2ï3 ʨʘʟʘ ʚ 

ʜʝʥʴ), ʫʜʘʣʝʥʠʝ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ, ʩʤʝʥʘ ʧʦʜʩʪʠʣʢʠ, ʦʯʠʱʝʥʠʝ ʟʘʛʦʥʦʚ, ʚʳʛʫʣʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ 

ʬʝʨʤ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʳʡ ʦʩʤʦʪʨ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʨʘʩʯʠʩʪʢʘ (ʦʙʨʝʟʢʘ) ʢʦʧʳʪʝʮ 

ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʥʦ ʠ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʦʜʝʨʤʘʪʠʪʘ ʢʦʨʦʚ.  
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THE USE AND ASSESSMENT OF VETOM-15.1 IN THE TREATMENT 

AND PREVENTION OF DYSPEPSIA IN NEWBORN CALVES 

 

ÉAbbasov R., Azerbaijan State Agrarian University, Ganja, Azerbaijan         

 

ɸʥʥʦʪʘʮʠʷ. ʄʝʪʦʜʳ ʣʝʯʝʥʠʷ ʜʠʩʧʝʧʩʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, 

ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʇʨʠʤʝʨʳ ʢ ʪʦʤʫ: ʩʫʣʴʬʘʥʠʣʘʤʠʜ, ʥʠʪʨʦʬʫʨʘʥ ʠ 

ʜʨʫʛʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʚʩʝʛʜʘ ʜʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ 

ʥʝʵʬʬʝʢʪʠʚʝʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʥʠʤ ʘʜʘʧʪʠʨʫʶʪʩʷ. 

ɸʥʪʠʙʠʦʪʠʢʠ ʩʦʚʤʝʩʪʥʦ ʩ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʧʦʜʘʚʣʷʶʪ ʪʫ ʯʘʩʪʴ 

ʤʠʢʨʦʬʣʦʨʳ, ʢʦʪʦʨʘʷ ʚ ʥʦʨʤʝ ʚʳʧʦʣʥʷʝʪ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ, ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʝʟʥʦʡ 

ʤʠʢʨʦʬʣʦʨʝ ʟʘʩʝʣʠʪʴ ʥʘʨʦʩʪʳ ʚʥʫʪʨʠ ʢʠʰʝʯʥʠʢʘ. ʇʨʠ ʣʝʯʝʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ 

ʫʥʠʯʪʦʞʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʫʥʠʯʪʦʞʘʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ 

ʜʠʩʙʘʢʪʝʨʠʦʟʘ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʜʝʪʝʥʳʰʝʡ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʭ ʢʣʠʥʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ. ɺ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʙʝʟʦʧʘʩʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ 

ʜʝʪʝʥʳʰʝʡ ʞʠʚʦʪʥʳʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

 

Abstract. Treatments for dyspepsia, which is commonly used in newborn calves in livestock 

production, rely on the use of antibiotics. Examples of this: sulfonamide, nitrofuran and other 

synthetic drugs. The use of these drugs does not always give positive results. With prolonged and 

unjustified systematic use of antibiotics, especially on farms, the therapeutic result is ineffective due 

to the fact that most microorganisms adapt to them. Antibiotics, together with pathogens of 

intestinal infections, suppress that part of the microflora that normally performs protective functions 

and do not allow beneficial microflora to colonize growths inside the intestines. When treatment is 

aimed at destroying pathogens, normal microflora is destroyed, which leads to the development of 

dysbacteriosis and negatively affects the development of immunobiological reactivity in the body of 

young animals, which is manifested in their clinical status. The studies conducted examined the 

development of new safe modern methods of treating young animals and the therapeutic effect of 

new medicinal substances. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʧʝʧʩʠʷ, ʧʨʦʙʠʦʪʠʢ, ɺʝʪʦʤ-15.1 ʀʤʠʰʣʠ ɸɻʈʆ. 

 

Keywords: dyspepsia, probiotic, Vetom-15.1 Imishli AGRO. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʠʦʪʠʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʜʠʩʧʝʧʩʠʠ [1]. 

ʇʨʦʙʠʦʪʠʢʠ ï ʧʨʝʧʘʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʞʠʚʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 
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ʥʦʨʤʘʣʴʥʦʡ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʬʣʦʨʝ ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʦʢʘʟʳʚʘʶʱʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʭʦʟʷʠʥʘ [3].  

ʇʨʦʙʠʦʪʠʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʚʳʨʘʙʘʪʳʚʘʪʴ ʧʠʱʝʚʘʨʠʪʝʣʴʥʳʝ ʬʝʨʤʝʥʪʳ, 

ʦʩʪʘʥʘʚʣʠʚʘʶʪ ʨʦʩʪ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʙʘʢʪʝʨʠʡ. ʇʦʜʘʚʣʷʷ ʧʘʪʦʛʝʥʥʫʶ ʤʠʢʨʦʬʣʦʨʫ ʠʟ 

ʵʧʠʪʝʣʠʷ ʢʠʰʝʯʥʠʢʘ, ʦʥʠ ʩʦʟʜʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʠʩʣʦʪʥʦʩʪʴ ʠ 

ʧʦʚʳʰʘʶʪ ʠʤʤʫʥʠʪʝʪ, ʥʝ ʫʥʠʯʪʦʞʘʷ ʧʨʠ ʵʪʦʤ ʧʦʣʝʟʥʫʶ ʤʠʢʨʦʬʣʦʨʫ [4]. 

ʄʠʢʨʦʬʣʦʨʘ ʫʯʘʩʪʚʫʝʪ ʚ ʨʝʛʫʣʷʮʠʠ ʨʅ ʢʠʰʝʯʥʦʡ ʩʨʝʜʳ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʝʨʝʭʦʜ 

ʧʘʪʦʛʝʥʥʳʭ ʠ ʩʠʤʙʠʦʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ ʢʨʦʚʴ, 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ ʨʘʟʚʠʪʠʶ, ʩʠʥʪʝʟʠʨʫʝʪ ʘʙʠʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ [1]. 

ʇʨʦʙʠʦʪʠʢʠ ʷʚʣʷʶʪʩʷ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʦʡ ʠ ʦʙʳʯʥʦ ʩʯʠʪʘʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤʠ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ 

ʬʝʨʤʝʥʪʘʮʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʩʚʦʡʩʪʚʦʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʠʢʨʦʙʠʦʮʝʥʦʟ ʢʠʰʝʯʥʠʢʘ, ʫʩʠʣʠʚʘʪʴ 

ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʘʢʪʠʚʠʨʦʚʘʪʴ ʢʣʝʪʦʯʥʳʡ ʠ ʛʫʤʦʨʘʣʴʥʳʡ 

ʠʤʤʫʥʠʪʝʪ [2]. 

ʇʨʦʙʠʦʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʢʦʨʤʦʚʫʶ ʜʦʙʘʚʢʫ ʧʨʠ ʨʘʮʠʦʥʘʣʴʥʦʤ ʢʦʨʤʣʝʥʠʠ 

ʞʠʚʦʪʥʳʭ, ʠʭ ʥʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭ ʠ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ, ʢʘʢ ʙʘʢʪʝʨʠʘʣʴʥʦ, ʪʘʢ ʠ ʭʠʤʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ [3]. 

ʀʟ ʠʤʝʶʱʠʭʩʷ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʣʠʷʥʠʝ ʧʨʦʙʠʦʪʠʢʦʚ ʥʘ 

ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʠ ʜʠʥʘʤʠʢʫ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ 

ʥʝʦʥʘʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʨʠ ʜʠʩʧʝʧʩʠʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ; ʠʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʙʠʦʪʠʢʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʥʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ; ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʘ ʩ ʮʝʣʴʶ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ.  

 

ʄʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʯʘʩʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʆʆʆ çʀʤʠʰʣʠ R-AQROè, ʩ ʢʦʪʦʨʳʤ 

ʤʳ ʟʘʨʘʥʝʝ ʟʘʢʣʶʯʠʣʠ ʜʦʛʦʚʦʨ. ɺ ʭʦʜʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʙʠʦʪʠʢʘ, ʧʨʦʙʠʦʪʠʢʘ çɺʝʪʦʤ-15.1è, 

ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʣʦʟʠʚʘ (ʤʦʣʦʟʠʚʘ) ʧʨʠ ʜʠʩʧʝʧʩʠʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʥʦʷʙʨʷ 2017 ʧʦ ʤʘʨʪ 2018 ʛ. ʕʢʩʧʝʨʠʤʝʥʪ 

ʥʘʯʘʣʩʷ ʩ ʦʪʙʦʨʘ ʛʨʫʧʧ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʦʪ ʨʦʞʜʝʥʠʷ ʜʦ ʜʝʩʷʪʠʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ɻʨʫʧʧʳ ʪʝʣʷʪ ʩʦʟʜʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ. ɺ ʦʧʳʪʝ ʙʳʣʦ 3 ʛʨʫʧʧʳ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ 

(n=30) ʧʦ 10 ʪʝʣʷʪ ʚ ʢʘʞʜʦʡ (n=10). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʘʥʘʣʠʟ. I ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ð ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʧʦ 

ʩʭʝʤʝ, ʧʨʠʥʷʪʦʡ ʚ ʭʦʟʷʡʩʪʚʝ; 2 ʦʧʳʪʥʘʷ ʛʨʫʧʧʘ ð ʪʝʣʷʪʘʤ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʜʘʚʘʣʠ 

ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ çɺʝʪʦʤ 15.1è ʚ ʜʦʟʝ 50 ʤʛ ʥʘ 1 ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦʟʫ ʫʚʝʣʠʯʠʚʘʶʪ ʜʦ 75 ʤʛ; ɺ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʪʝʣʷʪʘʤ, 

ʥʘʯʠʥʘʷ ʩ 4 ʜʥʷ, ʜʘʚʘʣʠ ʧʝʨʦʨʘʣʴʥʦ ʧʦʜʢʠʩʣʝʥʥʦʝ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʦʡ ʤʦʣʦʢʦ (ʩʦʙʨʘʥʥʦʝ 

ʤʦʣʦʢʦ). ʇʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ 3-ʡ ʜʝʥʴ ʝʛʦ ʥʘʟʥʘʯʘʶʪ ʩ ʥʘʯʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʥʜʝʥʮʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 73% ʚʩʝʭ ʪʝʣʷʪ ʜʝʩʷʪʠʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ (n=30) ʙʳʣʠ ʟʘʨʘʞʝʥʳ 

ʜʠʩʧʝʧʩʠʝʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 100% ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʘ 

ʯʘʩʪʦʪʘ ʨʝʮʠʜʠʚʦʚ ʩʦʩʪʘʚʠʣʘ 68%. ɼʠʩʧʝʧʩʠʷ ʦʪʤʝʯʝʥʘ ʫ 68% ʪʝʣʷʪ III ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʨʝʮʠʜʠʚ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥ ʫ 8% ʪʝʣʷʪ. 

ɺʦ II ʛʨʫʧʧʝ ʧʨʠʟʥʘʢʠ ʜʠʩʧʝʧʩʠʠ ʦʪʤʝʯʘʣʠʩʴ ʪʦʣʴʢʦ ʫ ʪʝʣʷʪ, ʟʘʙʦʣʝʚʰʠʭ ʥʘ 2 ʩʫʪʢʠ. ɺ 
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ʵʪʦʡ ʛʨʫʧʧʝ ʨʝʮʠʜʠʚʦʚ ʥʝ ʙʳʣʦ. ʉʨʝʜʠ ʪʝʣʷʪ 3 ʛʨʫʧʧʳ ʚ ʧʝʨʚʳʝ ʜʥʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ 

ʜʠʩʧʝʧʩʠʠ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʪʝʣʝʥʢʘ (8%). ʅʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʞʠʟʥʠ ʢʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 59%, ʚ I ʠ II ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʫ ʪʝʣʷʪ ʚ 

ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʠʩʴ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. ʅʘ 3 ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʝʣʷʪ ʚ I ʠ III 

ʦʧʳʪʥʳʭ ʛʨʫʧʧʘʭ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 11%, ʘ ʫ 2 ʪʝʣʷʪ, ʟʘʙʦʣʝʚʰʠʭ ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʚʦ II ʦʧʳʪʥʦʡ 

ʛʨʫʧʧʝ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʦʧʨʝʜʝʣʷʣʦʩʴ. ɿʘʙʦʣʝʚʘʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 

ʜʚʫʭ ʜʨʫʛʠʭ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ.  

ʅʘ ʯʝʪʚʝʨʪʳʡ ʜʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʡ ʜʠʩʧʝʧʩʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʫ 18% ʚʦ II ʠ III 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʠ ʫ 38% ʚ I ʛʨʫʧʧʝ. ʅʘ ʧʷʪʳʝ ʩʫʪʢʠ ʜʠʩʧʝʧʩʠʝʡ ʟʘʨʘʟʠʣʠʩʴ ʧʦ 7 

ʪʝʣʷʪ (68%) ʚ ʢʘʞʜʦʡ ʠʟ ʦʧʳʪʥʳʭ ʛʨʫʧʧ I ʠ III ʠ ʧʦ 4 ʪʝʣʝʥʢʘ (38%) ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ. ʅʘ 

ʰʝʩʪʦʡ ʜʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʠʤʧʪʦʤʳ ʜʠʘʨʝʠ ʦʪʤʝʯʝʥʳ ʫ 2 ʪʝʣʷʪ (18%) ʚ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. 

ʅʘ ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʟʘʙʦʣʝʣʠ 38% ʞʠʚʦʪʥʳʭ, ʠʟ ʥʠʭ ʫ 28% ʥʘʙʣʶʜʘʣʩʷ ʨʝʮʠʜʠʚ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʋ ʪʝʣʷʪ II ʠ III ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʚ ʵʪʦ ʚʨʝʤʷ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. ʅʘ ʚʦʩʴʤʳʝ 

ʩʫʪʢʠ ʦʧʳʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 56% ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʙʦʣʴʥʳ, ʘ ʫ 

48% ʥʘʙʣʶʜʘʣʠʩʴ ʨʝʮʠʜʠʚʳ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʦ ʚʪʦʨʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫ 2 ʪʝʣʷʪ (18%) 

ʟʘʙʦʣʝʚʘʥʠʝ ʟʘʙʦʣʝʣʦ ʚʧʝʨʚʳʝ. ɺ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʜʠʩʧʝʧʩʠʷ ʥʝ 

ʦʪʤʝʯʘʣʘʩʴ. ʅʘ ʜʝʚʷʪʳʡ ʜʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʝʣʷʪ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʜʦʩʪʠʛʣʘ 

100%. ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 9%. ʉʨʝʜʠ 

ʞʠʚʦʪʥʳʭ 3 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʪʝʣʝʥʢʘ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʚʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘ ʜʝʩʷʪʳʡ ʜʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʡ ʫ 100% ʪʝʣʷʪ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ ʫ 1 ʪʝʣʝʥʢʘ III 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʚʦʟʥʠʢʣʘ ʜʠʩʧʝʧʩʠʷ. ɺʦ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʪʝʣʷʪ ʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ 6 ʛʦʣʦʚ II ʛʨʫʧʧʳ ʜʦʟʘ ʧʨʦʙʠʦʪʠʢʘ çɺʝʪʦʤ 15.1è ʙʳʣʘ 

ʫʚʝʣʠʯʝʥʘ ʜʦ 75 ʤʛ ʥʘ ʢʛ ʞʠʚʦʡ ʤʘʩʩʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʯʝʨʝʟ 1-2 ʜʥʷ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ. 

ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʘ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʪʝʣʷʪ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʙʠʦʪʠʢʘ. ɺ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʷʞʝʣʦʡ ʬʦʨʤʝ, ʘ ʫ 2 ʪʝʣʷʪ ʧʝʨʝʰʣʦ ʚ ʪʦʢʩʠʯʝʩʢʫʶ ʬʦʨʤʫ. ʋ ʞʠʚʦʪʥʳʭ ʵʪʦʡ 

ʛʨʫʧʧʳ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʣʘʙʦʝ, ʘʧʧʝʪʠʪ ʩʥʠʞʝʥ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʦʪʝʨʷʥ. ʂʦʞʘ ʩʫʭʘʷ ʠ 

ʤʝʥʝʝ ʵʣʘʩʪʠʯʥʘʷ, ʢʦʥʲʶʥʢʪʠʚʘ ʩʫʭʘʷ ʠ ʙʣʝʜʥʘʷ. ʋ ʥʝʢʦʪʦʨʳʭ ʪʝʣʷʪ ʩʪʫʣ ʙʳʣ ʚʦʜʷʥʠʩʪʳʤ, 

ʙʣʝʜʥʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʠʤʝʣ ʛʥʠʣʦʩʪʥʳʡ ʟʘʧʘʭ ʠ ʩʦʜʝʨʞʘʣ ʥʝʧʝʨʝʚʘʨʝʥʥʳʡ ʢʘʟʝʠʥ ʠ ʢʨʦʚʴ. 

ʋ ʙʦʣʴʥʳʭ ʪʝʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʦʙʠʦʪʠʢ çɺʝʪʦʤ 15.1è, ʦʪʤʝʯʘʣʘʩʴ ʚʷʣʦʩʪʴ, ʘʧʧʝʪʠʪ 

ʩʥʠʞʘʣʩʷ, ʢʦʞʥʳʝ ʩʣʦʠ ʙʳʣʠ ʚʣʘʞʥʳʤʠ ʠ ʵʣʘʩʪʠʯʥʳʤʠ, ʢʦʥʲʶʥʢʪʠʚʘ ʚʣʘʞʥʘʷ ʠ ʙʣʝʩʪʷʱʘʷ. 

ʂʘʣʦʚʳʝ ʤʘʩʩʳ ʙʳʣʠ ʧʨʦʟʨʘʯʥʳʤʠ, ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʠ ʠʤʝʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ. ɺ ʧʝʨʠʦʜ 

ʙʦʣʝʟʥʠ ʫ ʪʝʣʷʪ, ʧʦʣʫʯʘʚʰʠʭ ʢʠʩʣʦʝ ʤʦʣʦʟʠʚʦ (ʤʦʣʦʟʠʚʦ), ʥʘʙʣʶʜʘʣʘʩʴ ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ, ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʩʪʫʣʦʚʘʷ ʤʘʩʩʘ ʙʳʣʘ ʧʨʦʟʨʘʯʥʦʡ, ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʩ 

ʥʝʧʨʠʷʪʥʳʤ ʟʘʧʘʭʦʤ, ʩʦʜʝʨʞʘʣʘ ʥʝʧʝʨʝʚʘʨʝʥʥʳʡ ʢʘʟʝʠʥ ʠ ʢʨʦʚʴ. ʉʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʛʣʘʟ 

ʙʳʣʘ ʚʣʘʞʥʦʡ, ʩʚʝʪʣʦ-ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʢʦʞʘ ʠʤʝʣʘ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʟʘʧʘʭ, ʵʣʘʩʪʠʯʥʘʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʯʝʥʠʷ ʜʠʩʧʝʧʩʠʠ ʩʦʩʪʘʚʠʣʘ 4-6 ʜʥʝʡ ʫ 

ʪʝʣʷʪ 1 ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠ 2-5 ʜʥʝʡ ʫ ʪʝʣʷʪ ʛʨʫʧʧʳ, ʧʦʣʫʯʘʚʰʝʡ ʧʝʨʦʨʘʣʴʥʦ ʧʦʜʢʠʩʣʝʥʥʦʝ 

ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʦʡ ʤʦʣʦʢʦ (ʩʦʙʨʘʥʥʦʝ ʤʦʣʦʢʦ), ʩ ʫʯʝʪʦʤ ʨʝʮʠʜʠʚʦʚ. ʋ ʪʝʣʷʪ ʛʨʫʧʧʳ 

çɺʝʪʦʤ 15.1è ʦʥ ʩʦʩʪʘʚʣʷʣ 1-5 ʜʥʝʡ ʠ ʙʳʣ ʥʘ 3-2 ʜʥʷ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʪʝʣʷʪ I ʠ III ʛʨʫʧʧ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʪʝʣʘ ʪʝʣʷʪ ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʦʚʦʟʨʝʣʦʩʪʠ ʪʝʣʝʥʢʘ, ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʭʘʨʘʢʪʝʨʘ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʦʪʨʘʞʝʥʳ ʚ ʊʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1 

ʊɽʄʇɽʈɸʊʋʈʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʅʆɺʆʈʆɾɼɽʅʅʓʍ ʊɽʃʗʊ ʆʇʓʊʅʓʍ ɻʈʋʇʇ 
 

ɼʥʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʅʦʨʤʘ  ɻʨʫʧʧʳ 

1 

38,5-40,0 

39,4Ñ0,l5 39,4Ñ0,13 39,2Ñ10 

2 39,3Ñ0,l4 39,4Ñ0,10 39,5Ñ0,14 

3 39,3Ñ0,13 39,5Ñ0,12 39,5Ñ0,12 

4 39,1Ñ0,10 39,4Ñ0,14 39,4Ñ0,13 

5 39,3Ñ0,12 39,6Ñ0,14 39,5Ñ0,12 

6 39,7Ñ0,10 39,4Ñ0,15 39,8Ñ0,10 

7 39,5Ñ0,16 39,3Ñ0,14 39,7Ñ0,14 

8 39,6Ñ0,17 39,4Ñ0,12 39,3Ñ0,13 

9 39,2Ñ0,11 39,3Ñ0,10 39,4Ñ0,10 

10 39,3Ñ0,16 39,3Ñ0,10 39,3Ñ0,11 

ʉʨʝʜʥʦʷ ʟʥʘʯʝʥʠʝ 39,4Ñ0,16 39,3Ñ0,03 39,5Ñ0,02 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʠ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʆʜʥʘʢʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ I ʠ III ʦʧʳʪʥʳʭ ʛʨʫʧʧ ʠʟʤʝʥʯʠʚʦʩʪʴ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ 

ʥʝʙʦʣʴʰʦʡ ʫ ʪʝʣʷʪ II ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ. ɼʠʥʘʤʠʢʘ ʩʝʨʜʮʝʙʠʝʥʠʷ ʪʘʢʞʝ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 2. 

 
ʊʘʙʣʠʮʘ 2  

ʇʆʂɸɿɸʊɽʃʀ ʀɿʄɽʅɽʅʀʗ ʈʀʊʄɸ ʇʋʃʔʉɸ ʅʆɺʆʈʆɾɼɽʅʅʓʍ ʊɽʃʗʊ ʆʇʓʊʅʓʍ ɻʈʋʇʇ 

(ʄÑm, n=10) ʚ ʤʠʥʫʪʫ/ʫʜ. 
 

ɼʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅʦʨʤʘ  ɻʨʫʧʧʳ  

1 2 3 

1 

120-160 

138,1Ñ3,83 134,2Ñ3,63 121,6Ñ3,56 

2 149,1Ñ5,09 140,5Ñ2,70 138,7Ñ3,91 

3 150,2Ñ6,06 142,0Ñ2,74 146,6Ñ3,10 

4 147Ñ5,32 141,3Ñ1,94 141,4Ñ3,55 

5 141,3Ñ2,85 140,9Ñ3,14 135,5Ñ3,72 

6 144,8Ñ4,81 138,9Ñ3,11 135,7Ñ2,55 

7 147Ñ6,18 138,6Ñ2,62 135,7Ñ2,55 

8 155,7Ñ4,97 139,1Ñ3,68 132Ñ2,50 

9 179,6Ñ2,71 135,6Ñ3,74 136Ñ3,27 

10 180,3Ñ2,91 137,2Ñ1,88 134,5Ñ4,00 

Orta 153,3Ñ2,56* 138,8Ñ1,81* 135,7Ñ1,27* 
 

ʇʨʠʤʝʯʘʥʠʝ. ʈʘʟʥʠʮʘ ʚ ʪʦʯʥʦʩʪʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ P<0,05 

 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʫʣʴʩʦʚʦʛʦ ʨʠʪʤʘ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʥʘʭʦʜʠʣʠʩʴ 

ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʦ ʚ ʧʝʨʚʦʡ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ 

ʥʘ 9,5% ʠ 11,5% ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ II ʠ III ʦʧʳʪʥʳʭ ʛʨʫʧʧ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2, ɸɼ ʚ I 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʙʳʣʦ ʚʳʰʝ ʥʦʨʤʳ ʚ ʚʦʩʴʤʦʡ (155,7Ñ4,97 ʤʠʥ/ʫʜ), ʜʝʚʷʪʦʡ (179,6Ñ2,71 

ʤʠʥ/ʫʜ) ʠ ʜʝʩʷʪʦʡ (180,3 ʤʠʥ/ʫʜ). Ñ2,91 ʤʠʥ./ʭʦʜ) ʙʳʣʦ ʚʳʰʝ ʥʦʨʤʳ ʚ ʜʥʠ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʣʷʪ, ʙʦʣʴʥʳʭ ʜʠʩʧʝʧʩʠʝʡ, ʠ ʪʷʞʝʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ. ʉʘʤʳʡ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʝʨʜʝʯʥʦʛʦ ʩʪʨʝʩʩʘ ʙʳʣ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʞʠʟʥʠ (138,1Ñ3,83). ʋ ʪʝʣʷʪ II 

ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʠʥʜʝʢʩ ʩʝʨʜʝʯʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 189 

 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʥʝ ʠʤʝʣ ʟʥʘʯʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʉʘʤʳʡ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʏʉʉ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʦʙʩʣʝʜʦʚʘʥʠʷ (134,2Ñ3,63 ʤʠʥ/ʫʜ), ʘ 

ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʥʘ 3 ʜʝʥʴ ʞʠʟʥʠ (142,0Ñ2,74 ʤʠʥ/ʫʜ). ɺ III ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʨʠʪʤ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʣʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 121-146 ʫʜʘʨʦʚ ʚ 1 ʤʠʥʫʪʫ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ ʫ ʪʝʣʷʪ ʦʪʤʝʯʝʥʦ ʥʘ 3 ʩʫʪʢʠ ʠʭ ʞʠʟʥʠ (146,6Ñ5,04 ʤʠʥ/ʫʜ), ʯʪʦ ʩʦʚʧʘʣʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ. 

ʈʠʪʤ ʜʳʭʘʥʠʷ ʪʘʢʞʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʮʝʥʢʝ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʠ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 

3. ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʷʭ ʦʪʤʝʯʝʥʳ ʚ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. 

ʉʨʝʜʥʝʛʨʫʧʧʦʚʦʡ ʠʥʜʝʢʩ ʜʳʭʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʵʪʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 32,6Ñ0,73, ʯʪʦ ʥʘ 

8,7% ʧʨʝʚʳʰʘʣʦ ʚʦʟʤʦʞʥʳʡ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚ 

ʦʪʜʝʣʴʥʳʝ ʩʨʦʢʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʝʚʳʰʘʣ ʚʝʨʭʥʶʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʛʨʘʥʠʮʫ. 
 

ʊʘʙʣʠʮʘ 3 

ʇʆʂɸɿɸʊɽʃʀ ɼʓʍɸʊɽʃʔʅʓʍ ʀɿʄɽʅɽʅʀʁ  

ʋ ʅʆɺʆʈʆɾɼɽʅʅʓʍ ʊɽʃʗʊ ʆʇʓʊʅʓʍ ɻʈʋʇʇ (ʄÑm, n=10), ʚ ʤʠʥʫʪʫ. 
 

ɼʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅʦʨʤʘ  ɻʨʫʧʧʳ  

1 

12-30 

25,5Ñ1,08 25,9Ñ 1,54 22,8Ñ 1,71 

2 32,7Ñ2,20 23,5Ñ0,06 23,8Ñ2,56 

3 32,6Ñ2,15 25,4Ñ 1,42 25,6Ñ2,16 

4 32,1Ñ2,63 24,6Ñ 1,14 24,6Ñ 1,43 

5 27,6Ñ 1,63 24,3Ñ 1,17 24,1Ñ1,40 

6 28,9Ñ 1,36 26,3Ñ 1,22 23,4Ñ1,67 

7 32,1Ñ2,63 24,2Ñ 1,44 23,8Ñ 1,42 

8 34,4Ñ 1,99 23,6Ñ1,81 22,5Ñ1,33 

9 40,6Ñ2,97 24,5Ñ 1,40 21,5Ñ1,24 

10 40,6Ñ2,97 23,5Ñ1,57 19,6Ñ0,83 

Orta 32,6Ñ0,73 24,6Ñ0,73 23,2Ñ0,71 

 

ɺ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʫʯʘʱʝʥʠʝ ʜʳʭʘʥʠʷ ʥʘ 2-3-

4-7-8-9-10 ʩʫʪʢʠ ʠʭ ʞʠʟʥʠ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 32,7Ñ2,2, 32,6Ñ2,15,32,1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. Ñ2,63, 

32,1Ñ2,63, 34,4Ñ1,99, 40,6Ñ2,97, 40,6Ñ2,97 ʠ 9%, 8,7% ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ, 7%, 4%, 

14,7%, 35,3%, 36% ʙʳʣʠ ʙʦʣʴʰʝ. ʋʯʘʱʝʥʥʦʝ ʜʳʭʘʥʠʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʜʠʩʧʝʧʩʠʠ, ʪʘʢʠʤ ʢʘʢ ʫʯʘʱʝʥʠʝ ʧʫʣʴʩʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʙʠʦʪʠʢ çɺʝʪʦʤ 

15.1è ʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʜʠʩʧʝʧʩʠʠ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʪʝʣʷʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʦʡ ʣʝʯʝʥʠʷ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʪʠʙʠʦʪʠʢʦʚ) ʠ ʢʠʩʣʦʤʦʣʦʟʦʤ (ʩʦʙʨʘʥʥʳʤ ʤʦʣʦʢʦʤ). ʋ ʪʝʣʷʪ I ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ, 

ʧʦʣʫʯʘʚʰʠʭ ʘʥʪʠʙʠʦʪʠʢʠ, ʧʦʢʘʟʘʪʝʣʠ ʧʫʣʴʩʘ ʠ ʜʳʭʘʥʠʷ ʙʳʣʠ ʚʳʰʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. ɺ III ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʭʦʪʷ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʣʦ ʙʦʣʝʝ ʪʷʞʝʣʦ ʠ ʜʣʠʪʝʣʴʥʦ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʷʪʘʤʠ, ʧʦʣʫʯʘʚʰʠʤʠ ʧʨʦʙʠʦʪʠʢ çɺʝʪʦʤ 15.1è. 
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ɸʥʥʦʪʘʮʠʷ. ʆʧʝʨʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʠʭ ʛʨʘʥʠʮ ʠ ʢʦʥʪʫʨʦʚ, ʝʝ ʚʳʩʦʢʦʡ ʠʥʚʘʟʠʚʥʦʩʪʠ 

ʚ ʟʜʦʨʦʚʳʭ ʪʢʘʥʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʪʝʢʘ, ʠʟ-ʟʘ ʥʠʟʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦ ʮʚʝʪʫ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ ʤʝʞʜʫ ʦʧʫʭʦʣʝʚʦʡ ʠ ʤʦʟʛʦʚʦʡ ʪʢʘʥʴʶ. ʆʩʥʦʚʥʘʷ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʦʙʫʩʣʦʚʣʝʥʘ ʧʝʨʠʪʫʤʦʨʘʣʴʥʳʤ ʦʪʝʢʦʤ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʷʞʝʣʳʤ ʩʠʤʧʪʦʤʘʤ, ʚʢʣʶʯʘʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʫʶ ʜʠʩʬʫʥʢʮʠʶ, ʜʠʩʣʦʢʘʮʠʶ 

ʩʪʨʫʢʪʫʨ ʠ ʛʨʳʞʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʥʝʚʨʦʣʦʚ, ʥʝʡʨʦʭʠʨʫʨʛʦʚ ʠ 

ʨʝʘʥʠʤʘʪʦʣʦʛʦʚ ʥʘ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʘʭ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʛʨʝʩʩʠʚʥʦʛʦ 

ʤʘʩʩ-ʵʬʬʝʢʪʘ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʦʤʘʭ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʩʪʘʥʜʘʨʪʥʳʤ ʣʝʯʝʥʠʝʤ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʙʳʣʘ ʩʪʝʨʦʠʜʥʘʷ ʪʝʨʘʧʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʮʝʨʝʙʨʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ 

ʩʦʩʫʜʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʛʫʣʷʮʠʠ ʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪʝʢʘ ʤʦʟʛʘ, ʤʝʥʷʝʪ 

ʚʟʛʣʷʜʳ ʥʘ ʣʝʯʝʥʠʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʦʤʘʭ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʘʪʦʛʝʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʣʝʯʝʥʠʷ ʧʝʨʠʪʫʤʦʨʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʧʨʠ ʛʣʠʦʤʘʭ. ʀʟʫʯʝʥʳ ʠ ʦʙʦʙʱʝʥʳ ʠʟʚʝʩʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʳʟʳʚʘʶʱʠʝ ʧʝʨʠʪʫʤʦʨʘʣʴʥʳʡ 

ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ 

ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʙʫʜʫʱʠʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʦʪʝʢʘ 

ʤʦʟʛʘ. ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚʦʢʨʫʛ ʛʣʠʘʣʴʥʦʡ 

ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʛʥʦʟʘ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʠ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʦʪʝʢʘ. 

 

Abstract. Surgical treatment of malignant glial tumor is a complex task due to the lack of clear 

boundaries and contours, its high invasiveness in healthy brain tissues and the formation of intense 

edema, due to low differentiation in color and consistency between tumor and brain tissue. 

The main symptomatology of glial tumors is due to peritumoral edema, which can lead to severe 

symptoms, including neurological dysfunction, dislocation of structures and brain hernia. The main 

task of neurologists, neurosurgeons and resuscitators in the pre- and postoperative periods is to 

reduce the aggressive mass effect of the perifocal edema zone in gliomas. In recent years, steroid 

therapy has been the standard treatment for perifocal edema in space-occupying lesions of the brain. 
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In recent years, the study of the role of cerebral lymphatic vessels involved in the regulation of 

cerebrospinal fluid and the formation of cerebral edema has changed views on the treatment of 

perifocal edema in gliomas. The aim of this study was to study the pathogenesis, clinical features 

and treatment of peritumoral edema in gliomas. The known mechanisms causing peritumoral edema 

in glial tumors of the brain have been studied and summarized. A comparative analysis and 

discussion of the results of modern methods for treating perifocal cerebral edema in glial tumors 

have been carried out and prospects for future methods for treating cerebral edema are presented. 

Further studies of perifocal edema around a glial tumor of the brain are needed to improve the 

prognosis of the pre- and postoperative periods and increase the effectiveness of edema treatment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ, ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ, ʮʝʨʝʙʨʘʣʴʥʳʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʩʦʩʫʜʳ, ʧʝʨʠʪʫʤʦʨʘʣʴʥʳʡ ʦʪʝʢ, ʜʠʩʣʦʢʘʮʠʷ ʩʪʨʫʢʪʫʨ, ʧʘʪʦʛʝʥʝʟ, ʩʪʝʨʦʠʜʥʦʝ 

ʣʝʯʝʥʠʝ.  

 

Keywords: perifocal edema, glial tumors, cerebral lymphatic vessels, peritumoral edema, 

dislocation of structures, pathogenesis, steroid treatment. 

 

ʆʪʝʢ ʤʦʟʛʘ ð ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʢʣʠʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʞʠʜʢʦʩʪʠ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ ʠ ʯʝʨʝʧʘ. 

ʆʪʝʢ ʤʦʟʛʘ ʚʦʟʥʠʢʘʝʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʪʨʘʚʤʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʦʩʫʜʠʩʪʳʭ ʠ ʦʧʫʭʦʣʝʚʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [1-4].  

ɺ ʧʘʪʦʛʝʥʝʟʝ ʦʪʝʢʘ ʛʦʣʦʚʥʦʛʦ  ʤʦʟʛʘ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʪʠʧʘ: ʧʝʨʚʳʡ ʪʠʧ ʠ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʵʪʦ 

ʚʘʟʦʛʝʥʥʳʡ ʦʪʝʢ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ; ʚʪʦʨʳʤ ʧʦ 

ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʨʷʜʫ ʩ ʚʘʟʦʛʝʥʥʳʤ ʦʪʝʢʦʤ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʝʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʠʩʬʫʥʢʮʠʠ ʢʣʝʪʦʯʥʳʭ ʤʝʤʙʨʘʥ; ʪʨʝʪʴʠʤ ð ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ ʦʪʝʢ ʚʩʣʝʜʩʪʚʠʝ 

ʩʢʦʧʣʝʥʠʷ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ (ʣʠʢʚʦʨʘ) ʠʟ ʞʝʣʫʜʦʯʢʦʚ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ; ʯʝʪʚʝʨʪʳʤ ð ʦʩʤʦʪʠʯʝʩʢʠʡ ʦʪʝʢ, ʚʦʟʥʠʢʘʶʱʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʩʙʘʣʘʥʩʘ 

ʦʩʤʦʣʷʣʴʥʦʩʪʠ ʤʝʞʜʫ ʧʣʘʟʤʦʡ ʠ ʧʘʨʝʥʭʠʤʦʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʷʚʣʷʝʪʩʷ ʬʦʨʤʦʡ ʚʦʜʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ ʠʣʠ ʛʠʧʦʦʩʤʦʣʷʨʥʦʩʪʠ ʧʣʘʟʤʳ [3-8].  

ɿʘʯʘʩʪʫʶ ʢʣʠʥʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʶʪ ʚʘʟʦʛʝʥʥʳʡ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʦʪʝʢ, ʠʟ-ʟʘ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʘʢʪʥʦʛʦ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʩ ʘʜʝʢʚʘʪʥʦʡ 

ʧʝʨʬʫʟʠʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʟʜʦʨʦʚʦʡ ʘʩʪʨʦʛʣʠʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. ʇʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʝʨʚʠʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʟʘ ʢʦʪʦʨʳʤ ʟʘʪʝʤ ʩʣʝʜʫʝʪ ʠ ʫʩʫʛʫʙʣʷʝʪʩʷ ʚʘʟʦʛʝʥʥʳʡ 

ʦʪʝʢ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʠʟ-ʟʘ ʠʰʝʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ 

ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ [5, 6, 9, 10, 11]. 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʠʤʝʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʨʦʛʥʦʟ, ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʠʤ ʠʥʚʘʟʠʚʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʙʰʠʨʥʦʡ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚʦʢʨʫʛ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ [1, 6, 8, 12, 13].  

ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʝʛʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʜʦ ʦʧʝʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ. ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʧʨʦʷʚʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʛʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʚʢʣʶʯʘʷ ʠʥʬʠʣʴʪʨʘʮʠʶ 

ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʨʝʘʢʪʠʚʥʳʝ ʘʩʪʨʦʮʠʪʳ, ʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʤʠʢʨʦʛʣʠʶ ʠ ʘʥʛʠʦʛʝʥʝʟ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʠʤʤʫʥʦʬʝʥʦʪʠʧʘʤʠ. ɸʛʨʝʩʩʠʚʥʦʩʪʴ ʛʣʠʦʤʳ ʙʦʣʴʰʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦʙʲʝʤʦʤ 
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ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʯʝʤ ʩ ʝʛʦ ʨʘʟʤʝʨʦʤ [6-10].  

ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʣʠʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʠ ʜʠʩʣʦʢʘʮʠʠ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʨʘʟʚʠʪʠʶ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ [2, 9].  

ʉʪʝʧʝʥʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʩʚʷʟʘʥʥʘʷ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ 

ʦʧʫʭʦʣʴʶ, ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʝʮʠʜʠʚʦʤ ʚʩʣʝʜʩʪʚʠʝ ʠʥʚʘʟʠʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ 

ʠ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʦʚ. ʀʟ-ʟʘ ʯʘʩʪʳʭ ʨʝʮʠʜʠʚʦʚ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʣʠʦʤ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʠ ʨʘʜʠʦʭʠʤʠʦʪʝʨʘʧʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʢʦʥʪʨʦʣʴ, ʢʘʢ ʦʧʫʭʦʣʠ, ʪʘʢ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʝʡ ʧʝʨʠʬʦʢʘʣʴʥʳʤ ʦʪʝʢʦʤ ʤʦʟʛʘ [3, 8, 10].  

ʊʨʘʜʠʮʠʦʥʥʘʷ ʪʝʨʘʧʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʩʪʝʨʦʠʜʳ ʜʣʷ ʣʝʯʝʥʠʷ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʤʝʝʪ ʨʷʜ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʦʛʨʘʥʠʯʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ [11], ʯʪʦ 

ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʦʪʝʢʘ ʤʦʟʛʘ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʪʦʛʝʥʝʟʘ, ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʢʦʨʨʝʢʮʠʠ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʪʜʝʣʝʥʠʠ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ˉ2 ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʧʝʨʠʦʜ ʩ 2019 ʛ. ʧʦ 2023 ʛ. ʧʨʦʠʟʚʝʜʝʥʦ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 495 ʙʦʣʴʥʳʤ ʩ ʛʣʠʘʣʴʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʜʦʙʨʝʥʦ ʂʦʤʠʪʝʪʦʤ ʧʦ ʙʠʦʵʪʠʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʘʤ ʍʝʣʴʩʠʥʢʩʢʦʡ 

ʜʝʢʣʘʨʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʝ ʦʙ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʛʣʘʩʠʠ ʙʳʣʦ ʦʪʤʝʥʝʥʦ. ɺʩʝ ʦʪʜʝʣʴʥʳʝ ʟʘʧʠʩʠ ʘʥʦʥʠʤʠʟʠʨʦʚʘʥʳ ʧʝʨʝʜ 

ʘʥʘʣʠʟʦʤ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʘʩʪʨʦʮʠʪʦʤʦʡ ʠ ʛʣʠʦʙʣʘʩʪʦʤʦʡ, ʩ 

ʨʘʟʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦ Grade. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʢʦʣʝʙʘʣʩʷ ʦʪ 18 ʜʦ 75 ʣʝʪ, 

ʠʟ ʥʠʭ 226 ʞʝʥʱʠʥ (45,7%), 269 ʤʫʞʯʠʥ (54,3%). ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 42,49+3,42 ʣʝʪ.  
 

ʊʘʙʣʠʮʘ 1  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ɹʆʃʔʅʓʍ ʇʆ ʇʆʃʋ ʀ ɺʆɿʈɸʉʊʋ 
 

ɺʦʟʨʘʩʪ 

(ʣʝʪ) 

ɺʩʝʛʦ ʇʦʣ ʉʦʦʪʥʦʰʝʥʠʝ 

ʤʫʞʯʠʥ/ʞʝʥʱʠʥ ʤʫʞʯʠʥʳ ʞʝʥʱʠʥʳ 

ʘʙʩ. 

ʯʠʩʣʦ 

ʫʜʝʣʴʥʳʡ 

ʚʝʩ, % 

ʘʙʩ. 

ʯʠʩʣʦ 

ʫʜʝʣʴʥʳʡ 

ʚʝʩ, % 

ʘʙʩ. 

ʯʠʩʣʦ 

ʫʜʝʣʴʥʳʡ 

ʚʝʩ, % 

18-44 134 27,0 73 14,7 61 12,3 1,1 

45-59 188 38,0 104 21,0 84 17,0 0,8 

60-75 173 35,0 92 18,6 81 16,4 1,4 

ɺʩʝʛʦ 495 100,0 269 54,3 226 45,7 1,1 

 

ʇʦ ʛʠʩʪʦʛʝʥʝʟʫ ʠʩʩʣʝʜʦʚʘʥʳ ʧʘʮʠʝʥʪʳ ʩ ʘʩʪʨʦʮʠʪʦʤʦʡ ʠ ʛʣʠʦʙʣʘʩʪʦʤʦʡ ʩ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ. ʀʟ ʥʠʭ 430 ʙʦʣʴʥʳʭ ʩ ʘʩʪʨʦʮʠʪʦʤʦʡ ʩ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʠ ʩʦ 

ʩʪʝʧʝʥʷʤʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠ 65 ʙʦʣʴʥʳʭ ʩ ʛʣʠʦʙʣʘʩʪʦʤʦʡ.  

ʅʘʠʙʦʣʝʝ ʯʘʱʝ ʚʩʪʨʝʯʘʣʘʩʴ ʘʥʘʧʣʘʩʪʠʯʝʩʢʘʷ Grade III (53,5Ñ2,4) ʠ ʬʠʙʨʠʣʣʷʨʥʘʷ Grade 

II (34,4Ñ2,2) ʘʩʪʨʦʮʠʪʦʤʘ, ʨ<0,001, ʯʝʤ ʧʠʣʦʮʠʪʘʨʥʘʷ Grade I ʘʩʪʨʦʮʠʪʦʤʘ (12,1Ñ1,5), 

ʨ<0,001. ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʦʪʤʝʯʘʣʘʩʴ 

ʬʠʙʨʠʣʣʷʨʥʘʷ Grade II, ʧʨʠ ʜʨʫʛʠʭ ʚʠʜʘʭ ʥʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʩʪʨʦʮʠʪʦʤ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 1. ʅʘʠʙʦʣʴʰʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʩʦʩʪʘʚʠʣʠ ʚʠʩʦʯʥʳʝ ʘʩʪʨʦʮʠʪʦʤʳ (32,3%), ʪʝʤʝʥʥʳʝ ʘʩʪʨʦʮʠʪʦʤʳ (27,0%), ʥʘ 

ʟʘʪʳʣʦʯʥʳʝ ʠ ʣʦʙʥʳʝ ʘʩʪʨʦʮʠʪʦʤʳ ʧʨʠʰʣʦʩʴ 18,1% ʠ 17,9%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʊʘʙʣʠʮʘ 2 

ɺʀɼʓ ɸʉʊʈʆʎʀʊʆʄ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ ʇʆ ʇʆʃʋ ʀ ɺʆɿʈɸʉʊʋ 
 

ɺʠʜʳ 

ʘʩʪʨʦʮʠʪʦʤ 

ɺʩʝʛʦ ʦʧʝʨʘʮʠʡ 

(n=430) 

ʇʦʣ 

ʤʫʞʯʠʥʳ (n=244) ʞʝʥʱʠʥʳ (n=186) 

n PÑm n PÑm n PÑm 

ʇʠʣʦʮʠʪʘʨʥʘʷ Grade I 52 12,1Ñ1,5 28 6,5Ñ1,1 24 5,6Ñ1,1* 

ʌʠʙʨʠʣʣʷʨʥʘʷ Grade II  148 34,4Ñ2,2 96 22,3Ñ2,0 52 12,1Ñ1,5** 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ Grade III  230 53,5Ñ2,4 120 27,9Ñ2,1 110 25,6Ñ2,1* 
 

ʇʨʠʤʝʯʘʥʠʝ: n ï ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ, PÑm ï ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʦʰʠʙʢʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ, * ï ʨι0,05, ** ï ʨ<0,001 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʩʪʨʦʮʠʪʦʤ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ 

 

ʇʘʮʠʝʥʪʳ ʩ ʛʣʠʦʙʣʘʩʪʦʤʦʡ Graid IV ʩʦʩʪʘʚʠʣʠ 65 ʧʘʮʠʝʥʪʦʚ, ʠʟ ʥʠʭ ʤʫʞʯʠʥ ʙʳʣʦ 37 

(57,0Ñ1,1) ʠ ʞʝʥʱʠʥ ð 28 (43,0Ñ1,1), ʨ<0,001. ɺʦʟʨʘʩʪ ʪʘʢʦʚʳʭ ʙʳʣ ʦʪ 21 ʜʦ 80 ʣʝʪ ʠ ʩʪʘʨʰʝ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʛʣʠʦʙʣʘʩʪʦʤ (ʈʠʩʫʥʦʢ 2) ʧʨʝʦʙʣʘʜʘʣʠ ʚʠʩʦʯʥʘʷ (24,6%), ʪʝʤʝʥʥʘʷ (23,1%), 

ʣʦʙʥʘʷ (20,0%) ʠ ʟʘʪʳʣʦʯʥʘʷ (18,5%). ɺʩʝʤ ʙʦʣʴʥʳʤ ʢʨʦʤʝ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ 

ʧʨʦʚʝʜʝʥʳ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʘʧʧʘʨʘʪʝ PHILIPS 

INGENIA 1.5T (3), ʩ ʢʦʥʪʨʘʩʪʥʳʤ ʚʝʱʝʩʪʚʦʤ ʄʘʛʥʝʚʠʩʪ 15 ʤʣ (ʨʝʞʠʤʳ T1 AX, T2 AX, 

FLAIR COR, T2 SAG, FLAIR AX, DWI) ʠ ʄʈ-ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʦʜʥʦʚʦʢʩʝʣʴʥʦʡ H-ʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʝʨʘ ʚʩʝʛʦ ʪʝʣʘ 3T (GE Medical 

Systems). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʛʣʠʦʙʣʘʩʪʦʤ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ. 

 

17,9%

32,3%27,0%

18,1%
4,7%

ʃʦʙʥʘʷ 

ɺʠʩʦʯʥʘʷ

ʊʝʤʝʥʥʘʷ

ɿʘʪʳʣʦʯʥʘʷ

ɻʣʫʙʠʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ

20,0%, n-13

24,6%, n-16

23,1%, n-15

18,5%, n-12

13,8%, n-9

ʃʦʙʥʘʷ

ɺʠʩʦʯʥʘʷ

ʊʝʤʝʥʥʘʷ

ɿʘʪʳʣʦʯʥʘʷ

ɻʣʫʙʠʥʥʘʷ ʣʦʢʘʣʠʟʘʮʠʷ
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ʉʪʘʥʜʘʨʪʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ ʚʢʣʶʯʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʦʡ 8-ʢʘʥʘʣʴʥʦʡ 

ʛʦʣʦʚʥʦʡ ʢʘʪʫʰʢʠ ʩ ʬʘʟʠʨʦʚʘʥʥʦʡ ʨʝʰʝʪʢʦʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʥʘʠʣʫʯʰʝʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ-ʰʫʤ ʜʣʷ ʄʈ-ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʄʈʊ ʚʳʧʦʣʥʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

T2-ʚʟʚʝʰʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʩʪʨʦʛʦ ʩʧʠʥ-ʵʭʦ (FSE) (TR, 4200 ʤʩ; TE, 93 ʤʩ; NEX, 

2; ʧʦʣʝ ʟʨʝʥʠʷ 24 ʩʤ; ʤʘʪʨʠʮʘ 512Ĭ512; ʩʨʝʟʳ 4 ʤʤ), ʞʠʜʢʦʩʪʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʩʣʘʙʣʝʥʥʦʛʦ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (FLAIR) (TR, 9002 ʤʩ; TE, 91 ʤʩ; NEX, 2; ʧʦʣʝ 

ʟʨʝʥʠʷ 24 ʩʤ; ʤʘʪʨʠʮʘ 320Ĭ320; ʩʝʢʮʠʠ 4 ʤʤ) ʚ ʘʢʩʠʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ T1-ʚʟʚʝʰʝʥʥʦʝ 

ʚʨʘʱʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ-ʵʭʦ (SE) (TR, 560 ʤʩ; TE, 18 ʤʩ; NEX, 2; ʧʦʣʝ ʟʨʝʥʠʷ 24 ʩʤ; 

ʤʘʪʨʠʮʘ 384Ĭ224; ʩʨʝʟʳ 4 ʤʤ) ʚ ʩʘʛʠʪʪʘʣʴʥʦʡ ʠ ʢʦʨʦʥʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ ʜʦ ʚʚʝʜʝʥʠʷ 

ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʢʦʨʦʥʘʣʴʥʦʡ ʠ ʘʢʩʠʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ. H-MR ʧʦʣʫʯʝʥʳ ʧʝʨʝʜ ʚʚʝʜʝʥʠʝʤ ʢʦʥʪʨʘʩʪʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʩ ʪʦʯʝʯʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ (PRESS) ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ, ʩ TR 2000 ʤʩ ʠ TE 35 ʤʩ, 

128 ʟʘʭʚʘʪʦʚ ʠ 3-ʠʤʧʫʣʴʩʥʳʤ ʧʦʜʘʚʣʝʥʠʝʤ ʩʝʣʝʢʮʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ (CHESS) 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʚʦʜʦʧʦʜʘʚʣʝʥʠʷ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʧʝʢʪʨʘ ʤʳ 

ʩʦʙʨʘʣʠ 16 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʥʠʤʢʦʚ ʩ ʥʝʧʦʜʘʚʣʝʥʥʦʡ ʚʦʜʦʡ ʜʣʷ ʬʘʟʦʚʦʡ ʢʦʨʨʝʢʮʠʠ 

ʩʧʝʢʪʨʦʚ ʤʝʪʘʙʦʣʠʪʦʚ. ʅʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʛʨʘʜʠʝʥʪʥʦʛʦ 

ʰʠʤʤʠʨʦʚʘʥʠʷ, ʤʦʱʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʦʜʘʚʣʝʥʠʷ ʚʦʜʳ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʢʘʯʝʩʪʚʦ ʰʠʤʤʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʚʦʢʩʝʣʝ, ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʰʠʨʠʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ 

ʣʠʥʠʠ (ʧʦʣʥʘʷ ʰʠʨʠʥʘ ʧʦʣʫʚʳʩʦʪʳ ʚ ɻʮ) ʥʝʧʦʜʘʚʣʝʥʥʦʡ ʚʦʜʳ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʜ ʩʢʘʥʠʨʦʚʘʥʠʝʤ. ɺʝʣʠʯʠʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʠʢʦʚ ʦʩʥʦʚʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ð N-ʘʮʝʪʠʣʘʩʧʘʨʪʘʪʘ (NAA, 2,02 ʤ.ʜ.), 

ʭʦʣʠʥʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ (Cho, 3,22 ʤ.ʜ.), ʢʨʝʘʪʠʥʘ ʠ ʬʦʩʬʦʢʨʝʘʪʠʥʘ (Cr, 3,03 ʤ.ʜ.), 

ʤʠʦ-ʠʥʦʟʠʪʦʣʘ (ʤʠʥʩ, 3,56 ʠ 4,06 ppm), ʘ ʛʣʫʪʘʤʘʪ ʧʣʶʩ ʛʣʫʪʘʤʠʥ (Glx, 2,1ï2,5 ppm) 

ʚʳʨʘʞʘʣʠ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʷ ʜʨʫʛ ʢ ʜʨʫʛʫ ʚ ʬʦʨʤʝ NAA/Cr, NAA/Cho, Cho/Cr, mIns/Cr ʠ 

Glx/Cr.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʧʦʚʦʜʫ ʘʩʪʨʦʮʠʪʦʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʘʥʘʧʣʘʩʪʠʯʝʩʢʫʶ ʘʩʪʨʦʮʠʪʦʤʫ Grade III (53,5Ñ2,4) ʠ 

ʬʠʙʨʠʣʣʷʨʥʫʶ ʘʩʪʨʦʮʠʪʦʤʫ Grade II, ʨ<0,001, ʧʠʣʦʮʠʪʘʨʥʘʷ Grade I ʩʦʩʪʘʚʠʣʘ 12,1Ñ1,5 

ʩʣʫʯʘʝʚ, ʨ<0,001. ʅʝ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʚ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ ʘʩʪʨʦʮʠʪʦʤʳ Grade III ʤʝʞʜʫ ʤʫʞʯʠʥʘʤʠ (27,9Ñ2,1) ʠ ʞʝʥʱʠʥʘʤʠ 

(25,6Ñ2,1), ʨι0,05. ɼʘʥʥʳʡ ʚʠʜ ʘʩʪʨʦʮʠʪʦʤʳ ʧʨʝʦʙʣʘʜʘʣ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 50-58 ʣʝʪ. 

ʌʠʙʨʠʣʣʷʨʥʘʷ ʘʩʪʨʦʮʠʪʦʤʘ Grade II ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʥʘʙʣʶʜʘʣʘʩʴ ʩʨʝʜʠ ʙʦʣʴʥʳʭ 

ʤʫʞʩʢʦʛʦ ʧʦʣʘ (22,3Ñ2,0), ʯʝʤ ʞʝʥʩʢʦʛʦ ʧʦʣʘ (12,1Ñ1,5), ʨ<0,001, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʚʦʟʨʘʩʪʝ 30-49 ʣʝʪ. ʇʠʣʦʮʠʪʘʨʥʘʷ ʘʩʪʨʦʮʠʪʦʤʘ Grade I ʚʩʪʨʝʯʘʣʘʩʴ ʚ 12-29 ʣʝʪ, 6,5Ñ1,1 

ʩʣʫʯʘʷʭ ʫ ʙʦʣʴʥʳʭ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʠ 5,6Ñ1,1 ʩʣʫʯʘʷʭ ʫ ʞʝʥʩʢʦʛʦ ʧʦʣʘ, ʨι0,05 (ʊʘʙʣʠʮʘ 1). 

ɻʣʠʦʙʣʘʩʪʦʤʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʘʛʨʝʩʩʠʚʥʦʡ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʦʧʫʭʦʣʠ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʧʦ ʧʦʣʫ, ʚʦʟʨʘʩʪʫ ʠ ʣʦʢʘʣʠʟʘʮʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʘʩʪʨʦʮʠʪʦʤʳ  ʚ ʚʠʩʦʯʥʦʡ ʜʦʣʠ 

(32,3%) ʠ ʪʝʤʝʥʥʦʡ ʜʦʣʠ (27,0%) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩ ʥʘʠʤʝʥʴʰʝʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʦ 

ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʟʘʪʳʣʦʯʥʦʡ ʜʦʣʠ (18,1%) ʠ ʣʦʙʥʦʡ ʜʦʣʠ (17,9%) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɸ ʪʘʢʞʝ 

4,7% ʩʦʩʪʘʚʠʣʠ ʘʩʪʨʦʮʠʪʦʤʳ ʛʣʫʙʠʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. ʕʪʠ ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ-ʘʩʪʨʦʮʠʪʦʤʘ ʠ 

ʛʣʠʦʙʣʘʩʪʦʤʘ ʧʦ ʯʘʩʪʦʪʝ, ʧʦ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ, ʧʦ ʚʳʨʘʞʝʥʥʦʩʪʠ 

ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʣʠʜʠʨʫʶʪ ʦʩʪʘʣʴʥʳʭ ʛʣʠʦʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉʪʝʧʝʥʴ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʦʧʫʭʦʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ 
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ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʨʘʟʤʝʨʘʤʠ ʦʧʫʭʦʣʠ. ʂʘʨʪʠʥʘ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʭʦʨʦʰʦ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʄʈʊ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʈʠʩʫʥʦʢ 3, 4).  

 

  
 

ʈʠʩʫʥʦʢ 3.ɿʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʸʢʘ ʧʨʠ ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ ʘʩʪʨʦʮʠʪʦʤʝ Grade III 

 

 
 

 

ʈʠʩʫʥʦʢ 4. ɿʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʸʢʘ ʧʨʠ ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ ʘʩʪʨʦʮʠʪʦʤʝ Grade VI. 

 

ʅʘ ʄʈʊ ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʧʫʭʦʣʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʢʘʢ ʦʙʣʘʩʪʴ ʚʳʩʦʢʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʊ2-ʚʟʚʝʰʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʠʮʠʦʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʠ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʩʣʦʞʥʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʝʥʜʝʥʮʠʠ ʠʥʚʘʟʠʠ ʢʣʝʪʦʢ 

ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʚ ʟʜʦʨʦʚʫʶ ʪʢʘʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʊʘʢʘʷ ʩʣʦʞʥʦʩʪʴ ʟʘʪʨʫʜʥʷʝʪ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʘʢʪʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚʦ ʚʨʝʤʷ ʫʜʘʣʝʥʠʷ ʦʧʫʭʦʣʠ ʠ ʧʨʦʚʝʜʝʥʠʠ 

ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. ʂʦʥʪʨʘʩʪʥʦʝ ʚʝʱʝʩʪʚʦ ʛʘʜʦʣʠʥʠʷ, ʩʪʝʨʦʠʜʳ, ʨʝʘʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʠ ʨʘʜʠʘʮʠʦʥʥʳʡ ʥʝʢʨʦʟ ʨʘʟʨʫʰʘʶʪ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʚʘʟʠʠ ʠ ʫʩʠʣʝʥʠʶ ʘʥʛʠʦʛʝʥʝʟʘ ʦʧʫʭʦʣʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʚʢʣʶʯʘʷ ʄʈʊ ʩ ʢʦʥʪʨʘʩʪʨʠʨʦʚʘʥʠʝʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 
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ʄʈʊ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʫʶ ʩʧʝʢʪʨʦʩʢʦʧʠʶ, ʜʘʞʝ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʜʣʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʪʝʢʘ ʤʦʟʛʘ ʦʪ ʠʥʚʘʟʠʠ ʛʣʠʦʤʳ ʠ ʯʝʪʢʦʡ ʛʨʘʥʠʮʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʠ 

ʛʣʠʦʤʳ ʥʝ ʤʦʛʫʪ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ. ʆʢʨʫʞʘʶʱʘʷ ʛʣʠʘʣʴʥʫʶ ʦʧʫʭʦʣʴ ʟʦʥʘ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʥʠʰʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʠʥʚʘʟʠʠ ʦʧʫʭʦʣʠ, ʯʪʦ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʦʪʝʢʘ ʠ ʠʥʚʘʟʠʠ 

ʦʧʫʭʦʣʠ. ʏʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʛʨʘʥʠʮ ʦʧʫʭʦʣʠ ʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ, ʥʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʩʝʤ ʧʘʮʠʝʥʪʘʤ ʩ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʴʶ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʧʝʨʚʠʯʥʦ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠʣʠ ʄʈʊ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʦʚʝʜʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠ ̫ʄʈʊ ʩ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʠʣʠ ʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʉ 

ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʄʈʊ ʩ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʠʣʠ ʄʈ- 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʙʣʝʛʯʝʥʘ ʟʘʜʘʯʘ ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʜʘʣʝʥʠʷ ʛʣʠʘʣʴʥʦʡ 

ʦʧʫʭʦʣʠ ʩ ʦʙʰʠʨʥʦ ʚʳʨʘʞʝʥʥʦʡ ʟʦʥʦʡ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʧʫʭʦʣʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʤʝʥʠʥʛʠʦʤʳ ʠʣʠ ʤʝʪʘʩʪʘʪʠʯʝʩʢʠʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʳʯʥʦ ʥʝ ʧʦʨʘʞʘʝʪʩʷ ʦʧʫʭʦʣʝʚʦʡ ʠʥʬʠʣʴʪʨʘʮʠʝʡ, ʘ ʚ ʩʣʫʯʘʝ ʛʣʠʘʣʴʥʦʡ 

ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʢʨʫʞʘʶʱʠʡ ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʠʥʬʠʣʴʪʨʠʨʫʝʪʩʷ ʦʧʫʭʦʣʝʚʳʤʠ 

ʢʣʝʪʢʘʤʠ, ʜʘʞʝ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙʣʘʩʪʠ ʫʩʠʣʝʥʠʷ. ʉʪʝʧʝʥʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, 

ʩʚʷʟʘʥʥʘʷ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʴʶ, ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʨʝʮʠʜʠʚʦʤ ʚʩʣʝʜʩʪʚʠʝ 

ʠʥʚʘʟʠʠ ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʭ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʧʣʦʭʠʤ ʧʨʦʛʥʦʟʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ. ɻʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʘʩʪʨʦʮʠʪʦʤʘ ʠ ʛʣʠʦʙʣʘʩʪʦʤʘ, ʠʤʝʶʪ ʚʳʩʦʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʠʥʚʘʟʠʠ ʚ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 1 ʩʤ ʜʦ 3-4 ʩʤ. ʇʨʠʤʝʥʷʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʝʨʠʬʠʮʠʨʫʶʪʩʷ ʤʠʛʨʘʮʠʦʥʥʳʝ 

ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʚ ʟʦʥʘʭ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. ʕʪʠ ʤʠʛʨʠʨʫʶʱʠʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ 

ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʜʦʣʞʝʥʥʦʛʦ ʨʦʩʪʘ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ. ʄʈʉ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʧʦ ʩʫʪʠ, ʩʣʫʞʠʪ ʩʚʦʝʛʦ ʨʦʜʘ 

çʚʠʨʪʫʘʣʴʥʦʡ ʙʠʦʧʩʠʝʡè. ɼʘʥʥʳʡ ʚʠʜ ʘʢʪʫʘʣʝʥ ʠ ʥʝʦʙʭʦʜʠʤ ʩ ʮʝʣʴʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʠʜʦʚ 

ʦʧʫʭʦʣʠ ʠ ʠʥʬʠʣʴʪʨʘʪʠʚʥʦʡ ʯʘʩʪʠ ʦʧʫʭʦʣʠ ʚ ʪʢʘʥʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. ɿʦʥʘ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚ ʛʣʠʦʤʘʭ ʯʘʱʝ ʩʦʜʝʨʞʠʪ ʠʥʬʠʣʴʪʨʠʨʫʶʱʠʝ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ, 

ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʭʦʣʠʥʘ, ʯʝʤ N-ʘʮʝʪʠʣʘʩʧʘʨʪʘʪ ʠ ʢʨʝʘʪʠʥʠʥ. ɺʳʩʦʢʠʝ 

ʫʨʦʚʥʠ ʭʦʣʠʥʘ ʠ ʣʘʢʪʘʪʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ 

ʛʣʠʦʤ. 

ʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʣʠʦʙʣʘʩʪʦʤʳ. ʇʨʠ ʵʪʦʤ ʚ ʟʦʥʝ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʙʥʘʨʫʞʝʥʳ ʤʝʪʘʙʦʣʠʪʳ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʦʙʣʘʩʪʦʤʳ ʪʘʢʠʝ ʢʘʢ 

ʭʦʣʠʥ, ʢʨʝʘʪʠʥ, ʤʠʦ-ʠʥʦʟʠʪʦʣ, ʛʣʫʪʘʤʘʪ, ʣʘʢʪʘʪ, ʣʠʧʠʜʳ, ʚʘʣʠʥ, ʘʣʘʥʠʥ, ʣʝʡʮʠʥ ʠ ʠʟʦʣʝʡʮʠʥ 

ʥʘʨʷʜʫ ʩ N-ʘʮʝʪʠʣʘʩʧʘʨʪʘʪʦʤ. ʕʪʠ ʜʘʥʥʳʝ ʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʟʦʥʝ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʠʜʝʪ ʘʢʪʠʚʥʘʷ ʠʥʬʠʣʴʪʨʘʮʠʷ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʩʦʟʜʘʚʘʷ ʧʦʯʚʫ ʜʣʷ 

ʧʨʦʜʦʣʞʝʥʥʦʛʦ ʨʦʩʪʘ. ʄʝʪʘʙʦʣʠʪʳ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 3-4 ʩʤ ʦʪ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ, ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʩʤ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʩʤ ʦʪ 

ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʢʘʥʠ ʤʦʟʛʘ, ʚ 

ʚʠʜʝ ʫʯʘʩʪʢʦʚ ʢʣʝʪʦʯʥʦʛʦ ʘʧʦʧʪʦʟʘ, ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʤʝʣʢʠʭ ʢʠʩʪ ʠ ʚʘʢʫʦʣ, ʬʦʨʤʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʛʣʠʡ, ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʠ ʨʘʩʧʘʜʘ ʦʙʦʣʦʯʝʢ ʘʢʩʦʥ, ʘʥʛʠʦʛʝʥʝʟʘ ʠ ʩʦʩʫʜʠʩʪʳʭ 

ʢʦʥʚʦʣʶʪ, ʤʠʛʨʠʨʫʶʱʠʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ʕʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʤʝʪʘʙʦʣʠʪʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʜʘʣʝʥʠʝ ʵʪʦʡ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 

ʨʝʮʠʜʠʚʘ ʦʧʫʭʦʣʠ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ (ʚʥʫʪʨʠʯʝʨʝʧʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʠʮʠʪʳ ʠ ʵʧʠʣʝʧʪʠʯʝʩʢʠʝ ʧʨʠʧʘʜʢʠ).  

ʅʘ ʛʨʘʥʠʮʝ ʩ ʦʧʫʭʦʣʝʚʳʤ ʫʟʣʦʤ ʪʢʘʥʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʸʢʘ ʙʝʣʦʩʦʚʘʪʦ-ʞʝʣʪʦʛʦ 
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ʤʝʩʪʘʤʠ ʞʝʣʪʦ-ʟʝʣʝʥʦʚʘʪʦʛʦ ʮʚʝʪʘ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʜʨʷʙʣʦ-ʩʣʠʟʠʩʪʘʷ, ʟʦʥʘ ʤʘʣʦ ʩʦʩʫʜʠʩʪʘʷ - 

ʘʨʪʝʨʠʠ ʫʟʢʠʝ, ʚʝʥʳ ʩʪʘʟʠʨʦʚʘʥʳ, ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʪʢʘʥʴ ʣʝʛʢʦ ʨʘʩʧʘʜʘʝʪʩʷ, 

ʣʝʛʢʦ ʦʪʤʳʚʘʝʪʩʷ ʧʦʜ ʩʪʨʫʝʡ ʞʠʜʢʦʩʪʠ.  

ɺ ʧʘʪʦʛʝʥʝʟʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʚ ʦʩʥʦʚʥʦʤ ʜʝʡʩʪʚʫʝʪ ʪʨʠ 

ʤʝʭʘʥʠʟʤʘ: ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ; ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʧʫʭʦʣʝʚʳʤ ʘʥʛʠʦʛʝʥʝʟʦʤ; ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʘʢʚʘʧʦʨʠʥʘ ɺ 

ʧʘʪʦʛʝʥʝʟʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʩʥʦʚʥʫʶ ʨʦʣʴ 

ʚʳʧʦʣʥʷʝʪ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ, ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʧʝʨʠʮʠʪʳ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ 

ʢʣʝʪʢʠ, ʘʩʪʨʦʮʠʪʳ ʠ ʙʘʟʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ, ʨʝʛʫʣʠʨʫʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʵʢʩʪʨʘʚʘʟʘʮʠʶ ʧʣʘʟʤʳ ʚ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɻʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʨʝʛʫʣʠʨʫʝʪ ʧʨʠʪʦʢ ʠ ʨʝʘʙʩʦʨʙʮʠʶ ʞʠʜʢʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʩʦʭʨʘʥʷʷ ʧʨʠʤʝʨʥʳʡ ʝʞʝʜʥʝʚʥʳʡ ʙʘʣʘʥʩ 40 000 ʤʦʣʴ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʠ ʚʳʭʦʜʷʱʝʡ ʠʟ 

ʥʝʛʦ [7]. ʅʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʢʫ ʞʠʜʢʦʩʪʠ ʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʝ ʠ ʨʘʟʚʠʪʠʶ 

ʦʪʝʢʘ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʢʣʝʪʦʢ ʤʦʟʛʘ. ɺ ʜʠʥʘʤʠʢʝ  ʨʦʩʪʘ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʜʝʪ ʩʝʢʨʝʮʠʷ ʘʥʛʠʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ - ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ (VEGF), 

ʢʦʪʦʨʳʡ  ʧʦʚʳʰʘʝʪ ʩʦʩʫʜʠʩʪʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʧʣʘʟʤʝ ʧʨʦʥʠʢʘʪʴ ʚ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʪʝʢʘ 

ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʧʝʨʠʬʦʢʘʣʴʥʳʤʠ ʦʪʝʢʘʤʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʬʘʢʪʦʨʘ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ VEGF ʠ ʘʢʚʘʧʦʨʠʥʘ 4. ʕʪʠ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ 

ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʧʝʨʠʬʦʢʘʣʴʥʦʤ ʦʪʝʢʝ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʝʡ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʠʛʨʘʝʪ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ 

ʦʙʲʝʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʯʘʩʪʥʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʩʠʣʠʚʘʝʪ 

ʤʘʩʩʦʚʳʡ ʵʬʬʝʢʪ ʩʘʤʦʡ ʦʧʫʭʦʣʠ, ʥʘʨʫʰʘʝʪ ʛʦʤʝʦʩʪʘʟ ʪʢʘʥʝʡ ʠ ʤʝʩʪʥʳʡ ʢʨʦʚʦʪʦʢ, ʩʦʟʜʘʚʘʷ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ. ʉʦʛʣʘʩʥʦ ʜʦʢʪʨʠʥʝ ʄʦʥʨʦ-ʂʝʣʣʠ, ʢʦʤʧʦʥʝʥʪʳ ʯʝʨʝʧʘ ʚʢʣʶʯʘʶʪ 

ʪʢʘʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʧʠʥʥʦʤʦʟʛʦʚʫʶ ʞʠʜʢʦʩʪʴ ʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʦʙʲʝʤ ʢʨʦʚʠ, ʠʤʝʝʪ 

ʧʦʩʪʦʷʥʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ [1, 2]. 

ʕʪʦ ʧʦʩʪʦʷʥʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʸʤ ʥʘʨʫʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʜʝʢʦʤʧʝʥʩʘʮʠʶ. ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʣʠʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʜʠʩʣʦʢʘʮʠʠ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʨʘʟʚʠʪʠʶ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ. ʈʘʟʤʝʨ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʥʝ ʢʦʨʨʝʣʠʨʫʝʪ 

ʩʦ ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʥʝʙʦʣʴʰʦʡ ʫʟʝʣ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ 

ʩʦʟʜʘʝʪ ʦʙʰʠʨʥʫʶ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. ɺʥʫʪʨʠʯʝʨʝʧʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ 

ʩʠʥʜʨʦʤ ʩʦʟʜʘʶʪʩʷ ʚ  ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʧʝʨʠʬʦʢʘʣʴʥʳʤ ʦʪʝʢʦʤ, ʠ ʜʝʨʞʘʪʩʷ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ, ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʫ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘʤ. ʉʠʤʧʪʦʤʘʪʠʢʘ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʩʠʤʧʪʦʤʳ ʚʳʧʘʜʝʥʠʷ ʩʦʭʨʘʥʷʶʪʩʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʧʝʨʠʬʦʢʘʣʴʥʳʤ ʦʪʝʢʦʤ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʨʝʛʨʝʩʩʦʤ ʜʦ ʜʚʫʭ ʠ 

ʪʨʝʭ ʥʝʜʝʣʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʜʘʣʝʥʠʝ ʫʟʣʘ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ. ʕʪʠ ʬʘʢʪʳ ʜʦʢʘʟʳʚʘʶʪʩʷ 

ʩʠʤʧʪʦʤʘʤʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʩ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʜʝʬʠʮʠʪʘʤʠ ʠ ʄʈʊ ʢʘʨʪʠʥʦʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʜʠʥʘʤʠʢʝ ʥʘ ʪʨʝʪʴʝ ʠ ʜʝʩʷʪʳʝ ʩʫʪʢʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ (ʈʠʩʫʥʦʢ 5).  

ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʦʩʣʦʞʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʫʤʝʥʴʰʝʥʠʝ ʦʪʝʢʘ ʧʨʦʜʣʠʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʠ ʧʦʚʳʩʠʪ 

ʢʘʯʝʩʪʚʦ ʠʭ ʞʠʟʥʠ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʜʦ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ 

https://www.mdpi.com/2227-9059/11/10/2731#B1-biomedicines-11-02731
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ʘʜʝʢʚʘʪʥʦʝ ʣʝʯʝʥʠʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʤʝʝʪ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʟʥʠ ʙʦʣʴʥʳʭ, ʠ ʨʝʮʠʜʠʚʘ ʦʧʫʭʦʣʠ. ʆʮʝʥʢʘ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʘʜʝʢʚʘʪʥʫʶ ʜʝʛʠʜʨʘʪʘʮʠʦʥʥʫʶ ʪʝʨʘʧʠʶ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʜʦ- ʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ.  

 

  

 

ʈʠʩʫʥʦʢ 5. ɻʣʠʦʙʣʘʩʪʦʤʘ ʩ ʧʝʨʠʬʦʢʘʣʴʥʳʤ ʦʪʝʢʦʤ ʜʦ ʦʧʝʨʘʮʠʠ (ʩʣʝʚʘ) ʠ ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ 

ʥʘ ʜʝʩʷʪʳʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ (ʩʧʨʘʚʘ) 

 

ʆʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʣʝʯʝʥʠʷ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ 

ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʳ ʥʘʤʠ ʚʢʣʶʯʝʥʳ ʦʩʤʦʪʝʨʘʧʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʦʩʤʦʪʠʯʝʩʢʠʭ ʜʠʫʨʝʪʠʢʦʚ ʷʚʣʷʶʪʩʷ ʤʘʥʥʠʪ, ʤʘʥʥʠʪʦʣ, ʘ ʪʘʢʞʝ 

ʤʦʞʥʦ ʢ ʥʠʤ ʚʢʣʶʯʠʪʴ ʩʦʨʙʠʣʘʢʪ ʠ ʨʝʦʩʦʨʙʠʣʘʢʪ. ʕʪʠ ʧʨʝʧʘʨʘʪʳ ʧʦʚʳʰʘʶʪ 

ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʝ ʢʦʣʣʦʠʜʥʦ-ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʧʨʠʚʦʜʷʪ ʢ ʚʳʚʦʜʫ ʚʦʜʳ ʠʟ 

ʪʢʘʥʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʶʪ ʚʥʫʪʨʠʯʝʨʝʧʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʯʘʷʭ 

ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʠ ʵʬʬʝʢʪ ʜʣʠʪʩʷ ʜʦ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. ʀʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʵʬʬʝʢʪʘ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ʧʨʠ ʦʙʲʸʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʝʨʠʬʦʢʘʣʴʥʳʤ ʦʪʝʢʦʤ. ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʝʩʝʥʳ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ, ʧʨʝʧʘʨʘʪʳ 

ʢʦʪʦʨʦʡ ʩʯʠʪʘʶʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʨʘʧʠʝʡ ʧʨʠ ʦʪʝʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʢʘʢ ʧʨʝʜʥʠʟʦʣʦʥ, ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥ ʠ ʜʝʢʩʘʤʝʪʘʟʦʥ. ɺ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʠʭ 

ʢʣʠʥʠʢʘʭ ʰʠʨʦʢʦ ʧʦʣʴʟʫʶʪʩʷ ʜʝʢʩʘʤʝʪʘʟʦʥʦʤ, ʢʦʪʦʨʳʡ ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʝʪ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʧʫʪʝʤ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʩʝʢʨʝʪʠʨʫʝʤʦʛʦ ʦʧʫʭʦʣʴʶ VEGF ʚ ʟʦʥʝ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ, 

ʩʪʝʨʦʠʜʳ ʧʦʜʘʚʣʷʶʪ ʦʪʝʢ ʤʦʟʛʘ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʢʣʘʫʜʠʥʘ, ʦʢʢʣʶʜʠʥʘ ʠ 

ʢʘʜʛʝʨʠʥʘ, ʪʝʤ ʩʘʤʳʤ ʫʩʠʣʠʚʘʷ ʘʜʛʝʟʠʶ ʩʦʩʫʜʠʩʪʳʭ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʫʪʝʯʢʫ ʧʣʘʟʤʳ ʚ ʦʢʨʫʞʘʶʱʠʝ ʪʢʘʥʠ. ʌʘʢʪʦʨ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ VEGF, ʠʛʨʘʝʪ 

ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʧʦʚʳʰʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ ʠ ʘʢʪʠʚʠʨʫʷ ʦʧʫʭʦʣʝʚʳʡ ʘʥʛʠʦʛʝʥʝʟ. ʇʨʠʤʝʥʝʥʠʝʤ 

ʧʨʝʧʘʨʘʪʦʚ ʘʥʪʠ-VEGF ʘʢʪʠʚʥʦʩʪʴ VEGF ʧʦʜʘʚʣʷʝʪʩʷ, ʠ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʠʣʴʥʳʤ 
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ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ ʜʝʡʩʪʚʠʝʤ, ʥʦ ʠʤʝʶʪ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʨʦʚʦʪʝʯʝʥʠʝ ʠ 

ʵʤʙʦʣʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʠʭ ʚ ʢʣʠʥʠʢʘʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʠʭ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʠ. ɸʢʚʘʧʦʨʠʥ 4 ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ 

ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʵʪʦʤʫ ʩʥʠʞʝʥʠʝ ʝʛʦ ʵʢʩʧʨʝʩʩʠʠ ʧʨʠʚʦʜʠʪ ʢ 

ʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʘʥʪʠʘʢʚʘʧʦʨʠʥʘ 4 (ɻʦʨʝʡʩʘʥ ʠʣʠ ʋ ʃʠʥ ʉʘʥ) ʢʘʢ 

ʨʘʩʪʠʪʝʣʴʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʟʠʘʪʩʢʠʭ ʩʪʨʘʥʘʭ, ʧʦʜʘʚʣʷʶʪ 

ʧʝʨʠʬʦʢʘʣʴʥʳʝ ʦʪʝʢʠ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʘʢʚʘʧʦʨʠʥʘ 4. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ 

ʫʜʘʣʝʥʠʷ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʠʭ ʪʢʘʥʝʡ ʤʦʟʛʘ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʝʮʠʜʠʚʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʪʘʢ ʢʘʢ ʪʢʘʥʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʛʨʘʥʠʯʘʱʘʷ ʩ 

ʦʧʫʭʦʣʝʚʳʤ ʫʟʣʦʤ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 2 ʩʤ, ʧʦʣʥʦʮʝʥʥʦ ʥʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠʟ-ʟʘ ʧʦʚʨʝʞʜʝʥʠʷ 

ʥʝʡʨʦʥʦʚ, ʛʣʠʡ ʠ ʘʢʩʦʥʦʚ.  

ɺʳʚʦʜʳ 

1. ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʛʣʠʘʣʴʥʳʤ ʦʧʫʭʦʣʷʤ (ʧʦ Grade III-IV) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʭʘʨʘʢʪʝʨʥʳ 

ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʦʧʫʭʦʣʠ ʠ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʟʦʥʳ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʩ ʥʘʣʠʯʠʝʤ ʠ ʚʘʟʦʛʝʥʥʦʛʦ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʦʪʝʢʘ ʧʨʠ 

ʤʘʣʳʭ ʨʘʟʤʝʨʘʭ ʦʧʫʭʦʣʠ, ʠʛʨʘʶʱʠʭ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʧʨʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʤ ʜʘʚʣʝʥʠʠ, 

ʜʠʩʣʦʢʘʮʠʦʥʥʦʤ ʩʠʥʜʨʦʤʝ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʜʝʬʠʮʠʪʝ. 

2. ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʥʚʘʟʠʠ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ ʚ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢʘ ʨʝʮʠʜʠʚʘ 

ʦʧʫʭʦʣʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʫʶ ʪʘʢʪʠʢʫ ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʠʛʨʠʨʫʶʱʠʤ 

ʦʧʫʭʦʣʝʚʳʤ ʢʣʝʪʢʘʤ, ʧʨʠʤʝʥʷʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʢʘʢ ʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

3. ʇʨʝʜʠʢʪʦʨʘʤʠ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʦʣʦʚʥʦʛʦ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨ ʨʦʩʪʘ ʵʥʜʦʪʝʣʠʷ 

ʩʦʩʫʜʦʚ VEGF ʠ ʘʢʚʘʧʦʨʠʥ 4. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʠʛʨʘʶʪ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʦʚʳʰʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ ʠ ʘʢʪʠʚʠʨʫʷ ʦʧʫʭʦʣʝʚʦʛʦ ʘʥʛʠʦʛʝʥʝʟʘ. ʉʥʠʞʝʥʠʝ ʠʭ ʵʢʩʧʨʝʩʩʠʠ 

ʧʨʠʚʦʜʠʪ ʢ ʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʘʤ ʥʘ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ. 

4. ɸʜʝʢʚʘʪʥʳʡ ʚʳʙʦʨ ʧʨʝʧʘʨʘʪʦʚ, ʨʘʟʨʝʰʘʶʱʠʡ ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʠ ʦʧʪʠʤʘʣʴʥʦʝ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʥʘ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʩ ʫʯʝʪʦʤ ʠʥʚʘʟʠʚʥʦʩʪʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʩʥʠʞʘʶʪ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʙʰʠʨʥʳʤ ʚʳʨʘʞʝʥʥʳʤ ʧʝʨʠʬʦʢʘʣʴʥʳʤ ʦʪʝʢʦʤ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʥʘ ʜʦ- ʠ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʘʭ.  
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ɸʥʥʦʪʘʮʠʷ. ɻʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʦʧʫʭʦʣʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʦʥʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ. ɻʣʠʘʣʴʥʳʝ 

ʦʧʫʭʦʣʠ ʚ ʧʘʪʦʛʝʥʝʟʝ ʩʦʟʜʘʶʪ ʦʙʰʠʨʥʫʶ ʚʳʨʘʞʝʥʥʫʶ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. ʏʝʤ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʝʝ ʛʣʠʘʣʴʥʘʷ ʦʧʫʭʦʣʴ, ʪʝʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ. ʉʦʛʣʘʩʥʦ 

ʜʦʢʪʨʠʥʝ ʄʦʥʨʦ-ʂʝʣʣʠ ʚ ʯʝʨʝʧʝ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴʩʷ ʨʘʚʥʦʚʝʩʠʝ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʵʪʦ 

ʧʦʣʦʞʝʥʠʝ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʘʨʫʰʘʝʪʩʷ ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʚʨʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʤʧʪʦʤʘʪʠʢʘ. ʏʝʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʝʝ ʦʧʫʭʦʣʴ, ʪʝʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ 

ʦʪʝʢʘ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. 

ʅʝʙʦʣʴʰʦʡ ʦʧʫʭʦʣʝʚʦʡ ʫʟʝʣ ʩʦʟʜʘʝʪ ʦʙʰʠʨʥʫʶ ʟʦʥʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʵʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʚʥʫʪʨʠʯʝʨʝʧʥʫʶ ʛʠʧʝʨʪʝʥʟʠʶ ʠ ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʫʛʨʦʞʘʶʱʠʭ 

ʞʠʟʥʠ ʙʦʣʴʥʦʤʫ. ʇʦʚʳʰʝʥʠʝ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʪʦʢʘ, ʵʪʦ ʫʩʫʛʫʙʣʷʝʪ ʥʘʨʘʩʪʘʥʠʝ ʦʪʝʢʘ, ʦʪʝʢ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʩʠʣʠʚʘʝʪ ʜʠʩʣʦʢʘʮʠʶ 

ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ, ʜʠʩʣʦʢʘʮʠʷ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ ʫʩʫʛʫʙʣʷʝʪ ʪʷʞʝʩʪʴ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʘ. ʊʝʤ 

ʩʘʤʳʤ ʩʦʟʜʘʝʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʤʢʥʫʪʳʡ ʢʨʫʛ, ʚ ʢʦʪʦʨʦʤ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ. ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʷʚʣʷʝʪʩʷ 

ʙʫʬʝʨʥʦʡ ʟʦʥʦʡ ʜʣʷ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ ʤʦʟʛʘ, ʥʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʩʣʫʞʠʪ ʥʠʝhʡ ʜʣʷ 

ʤʠʛʨʠʨʫʶʱʠʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʮʠʜʠʚʘ ʦʧʫʭʦʣʠ ʚ ʙʣʠʞʘʡʰʝʤ 

ʙʫʜʫʱʝʤ.   

 

Abstract. Glial brain tumors are the most common brain tumors, and they are also in most 

cases malignant. Glial tumors in pathogenesis create an extensive pronounced zone of perifocal 

edema. The more malignant the glial tumor, the more pronounced the perifocal edema. According to 

the Monroe-Kelly doctrine, the equilibria of the three components must be observed in the skull, 

this position is disturbed in tumor diseases and neurological symptoms occur. The more malignant 
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the tumor, the more pronounced the zone of perifocal edema. The severity of the clinical picture 

depends on the severity of perifocal edema. A small tumor node creates an extensive zone of 

perifocal edema, which in turn creates intracranial hypertension and dislocation syndrome that 

threaten the patient's life. An increase in intracranial hypertension leads to a violation of cerebral 

blood flow, this aggravates the increase in edema, edema, in turn, enhances the dislocation of brain 

structures, the dislocation of brain structures aggravates the severity of the patient's condition. Thus, 

a pathological closed circle is created, in which perifocal edema plays a major role. Perifocal edema 

in the acute period of the development of the disease is a buffer zone for healthy brain tissue, but 

subsequently serves as a beggar for migrating tumor cells, creating conditions for tumor recurrence 

in the near future. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ, ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ, ʚʥʫʪʨʠʯʝʨʝʧʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ, ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ ʩʠʥʜʨʦʤ, ʙʫʬʝʨʥʘʷ ʟʦʥʘ, ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ.  

 

Keywords: perifocal edema, glial tumors, intracranial hypertension, dislocation syndrome, 

buffer zone, tumor cells. 

 

ɺ ʧʘʪʦʛʝʥʝʟʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʥʝ- ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ ʞʠʜʢʦʩʪʴ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ [1-5].  

ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʚʳʟʳʚʘʝʪ ʦʙʱʝʤʦʟʛʦʚʳʝ ʩʠʤʧʪʦʤʳ ʚ ʚʠʜʝ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, ʪʦʰʥʦʪʳ ʠ ʨʚʦʪʳ, ʩʠʤʧʪʦʤʦʚ ʨʘʟʜʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʵʧʠʣʝʧʪʠʯʝʩʢʠʭ 

ʧʨʠʧʘʜʦʢ, ʩʠʤʧʪʦʤʳ ʚʳʧʘʜʝʥʠʷ ʚ ʚʠʜʝ ʨʘʟʣʠʯʥʳʭ ʘʬʘʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʘʨʝʟʦʚ ʠ 

ʧʘʨʘʣʠʯʝʡ [1, 6-9].  

ʇʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʥʫʪʨʠʯʝʨʝʧʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦ ʤʝʨʝ ʥʘʨʘʩʪʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʠ 

ʦʢʩʠʛʝʥʘʮʠʠ ʪʢʘʥʠ ʤʦʟʛʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʠʪʠʝʤ ʜʠʩʣʦʢʘʮʠʠ ʩʪʨʫʢʪʫʨ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʧʨʠʚʦʜʷʱʠʭ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʬʘʪʘʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʢʦʤʘ ʠ ʩʤʝʨʪʴ [10-12].  

ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʫʭʦʣʠ. ʉʪʝʧʝʥʴ ʦʙʰʠʨʥʦʩʪʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, 

ʯʪʦ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʠʥʚʘʟʠʨʫʶʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʟʜʦʨʦʚʫʶ ʪʢʘʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [2, 7, 13-

15] ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʠʢʪʦʨʦʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʦʧʫʭʦʣʠ [129], ʝʸ ʨʝʮʠʜʠʚʘ [9, 10, 16] ʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʨʦʛʥʦʟʘ [5, ʩ. 1157]. ʂʦʥʪʨʦʣʴ ʟʘ ʩʪʝʧʝʥʴʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʣʠʦʤʘʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʜʦ ʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʜʝʛʠʜʨʘʪʘʮʠʦʥʥʦʡ ʪʝʨʘʧʠʠ, ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʠ ʭʠʤʠʦʪʝʨʘʧʠʠ [1, 2, 9, 10].  

ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ 

ʨʠʩʢʘ ʦʩʣʦʞʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʫʤʝʥʴʰʝʥʠʝ ʦʪʝʢʘ ʧʨʦʜʣʠʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʠ ʧʦʚʳʩʠʪ 

ʢʘʯʝʩʪʚʦ ʠʭ ʞʠʟʥʠ [3, 5, 6, 9, 14, 16].  

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʝ ʜʦ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʘʜʝʢʚʘʪʥʦʝ 

ʣʝʯʝʥʠʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠʤʝʝʪ ʞʠʟʥʝʥʥʦ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʠ 

ʙʦʣʴʥʳʭ, ʠ ʨʝʮʠʜʠʚʘ ʦʧʫʭʦʣʠ [1, 2, 16].  

ʆʮʝʥʢʘ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʘʜʝʢʚʘʪʥʫʶ ʜʝʛʠʜʨʘʪʘʮʠʦʥʥʫʶ 

ʪʝʨʘʧʠʶ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ [9, 13].  

ʇʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʩʠʣʠʚʘʝʪ ʤʘʩʩʦʚʳʡ 
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ʵʬʬʝʢʪ ʩʘʤʦʡ ʦʧʫʭʦʣʠ, ʥʘʨʫʰʘʝʪ ʛʦʤʝʦʩʪʘʟ ʪʢʘʥʝʡ ʠ ʤʝʩʪʥʳʡ ʢʨʦʚʦʪʦʢ, ʩʦʟʜʘʚʘʷ 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ. ʉʦʛʣʘʩʥʦ ʜʦʢʪʨʠʥʝ ʄʦʥʨʦ-ʂʝʣʣʠ, ʢʦʤʧʦʥʝʥʪʳ ʯʝʨʝʧʘ ʚʢʣʶʯʘʶʪ 

ʪʢʘʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʧʠʥʥʦʤʦʟʛʦʚʫʶ ʞʠʜʢʦʩʪʴ ʠ ʚʥʫʪʨʠʯʝʨʝʧʥʦʡ ʦʙʲʝʤ ʢʨʦʚʠ, ʠʤʝʝʪ 

ʧʦʩʪʦʷʥʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ [6, 12].  

ʕʪʦ ʧʦʩʪʦʷʥʩʪʚʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ 

ʜʘʚʣʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʸʤ ʥʘʨʫʰʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʥʫʪʨʠʯʝʨʝʧʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ. ʇʦʚʳʰʝʥʥʦʝ ʚʥʫʪʨʠʯʝʨʝʧʥʦʝ 

ʜʘʚʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʘʫʪʦʨʝʛʫʣʷʮʠʶ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ, ʩ ʢʨʠʪʠʯʝʩʢʠʤ 

ʩʥʠʞʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ ʥʘʨʫʰʘʝʪʩʷ ʜʦʩʪʘʚʢʘ ʢʠʩʣʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪʦʚ ʠ ʫʜʘʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʰʝʤʠʠ ʠ 

ʧʦʚʨʝʞʜʝʥʠʶ ʪʢʘʥʝʡ ʤʦʟʛʘ. ɺʳʩʦʢʦʝ ʚʥʫʪʨʠʯʝʨʝʧʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʝʚʳʰʘʶʱʝʝ ʩʨʝʜʥʝʝ 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʝʨʬʫʟʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʠʤ ʜʘʚʣʝʥʠʝʤ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ. ʎʝʨʝʙʨʘʣʴʥʦʝ ʧʝʨʬʫʟʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ 

ʵʪʦ ʯʠʩʪʳʡ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʜʘʚʣʝʥʠʡ ʤʝʞʜʫ ʩʨʝʜʥʠʤ 

ʘʨʪʝʨʠʘʣʴʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʚʥʫʪʨʠʯʝʨʝʧʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʘʫʪʦʨʝʛʫʣʷʮʠʶ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ [1, 8, 18, 17].  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʪʜʝʣʝʥʠʠ ʥʝʡʨʦʭʠʨʫʨʛʠʠ ˉ2 ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʦʩʧʠʪʘʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ  ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʧʝʨʠʦʜ ʩ 2019 ʛ. ʧʦ 2023 ʛ. ʧʨʦʠʟʚʝʜʝʥʦ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ 495 ʙʦʣʴʥʳʤ ʩ ʛʣʠʘʣʴʥʳʤʠ ʦʧʫʭʦʣʷʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʟ ʥʠʭ 

226 ʞʝʥʱʠʥ, 269 ʤʫʞʯʠʥ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʘʩʪʨʦʮʠʪʦʤʦʡ, 

ʦʣʠʛʦʜʝʥʜʨʦʛʣʠʦʤʦʡ, ʵʧʝʥʜʠʤʦʤʦʡ ʠ ʛʣʠʦʙʣʘʩʪʦʤʦʡ, ʩ ʨʘʟʥʳʤʠ ʩʪʝʧʝʥʷʤʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʧʦ Grade. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 18 ʜʦ 75 ʣʝʪ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 42,49+3,42 ʣʝʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʜʦʙʨʝʥʦ ʂʦʤʠʪʝʪʦʤ ʧʦ ʙʠʦʵʪʠʢʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʘʤ 

ʍʝʣʴʩʠʥʢʩʢʦʡ ʜʝʢʣʘʨʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʝ 

ʦʙ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʛʣʘʩʠʠ ʙʳʣʦ ʦʪʤʝʥʝʥʦ. ɺʩʝ ʦʪʜʝʣʴʥʳʝ ʟʘʧʠʩʠ ʙʳʣʠ 

ʘʥʦʥʠʤʠʟʠʨʦʚʘʥʳ ʧʝʨʝʜ ʘʥʘʣʠʟʦʤ. 

ɺʩʝʤ ʙʦʣʴʥʳʤ ʢʨʦʤʝ ʦʙʱʝʢʣʠʥʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʨʦʚʝʜʝʥʳ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ) ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʘʧʧʘʨʘʪʝ PHILIPS INGENIA 1.5T (3), ʩ ʢʦʥʪʨʘʩʪʥʳʤ 

ʚʝʱʝʩʪʚʦʤ ʄʘʛʥʝʚʠʩʪ 15 ʤʣ (ʨʝʞʠʤʳ T1 AX, T2 AX, FLAIR COR, T2 SAG, FLAIR AX, DWI). 

ɻʠʩʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʙʠʥʦʢʫʣʷʨʥʳʤʠ ʤʠʢʨʦʩʢʦʧʘʤʠ 

çʄʀʂʄɽɼ-1è ʠ çʄɹʀ-1è ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ ʂʳʨʛʳʟʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʀ. ʂ. 

ɸʭʫʥʙʘʝʚʘ.  

ɹʠʦʧʩʠʷ ʪʢʘʥʠ ʚ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʧʫʭʦʣʠ, ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʘʷ ʟʦʥʘ ʢ 

ʦʧʫʭʦʣʝʚʦʤʫ ʫʟʣʫ, ʛʜʝ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʣʝʛʢʦ ʦʪʤʳʚʘʶʱʠʝʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʪʨʫʠ 

ʞʠʜʢʦʩʪʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ, ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚ 10% ʥʝʡʪʨʘʣʴʥʦʤ ʠ ʢʠʩʣʦʤ 

ʬʦʨʤʘʣʠʥʝ, ʬʠʢʩʘʪʦʨʝ ɹʫʵʥʘ. ʉʨʝʟʳ ʧʦʜʛʦʪʘʚʣʠʚʘʣʠʩʴ ʪʦʣʱʠʥʦʡ 7-8 ʤʢʤ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʤʝʪʦʜʘʤʠ, ʦʢʨʘʰʠʚʘʣʠʩʴ ʦʙʱʝʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʢʣʝʪʢʠ ʧʦ ʆʨʪʝʛʫ ʠ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ, 

ʥʝʡʨʦʬʠʙʨʠʣʣʳ ʧʦ ɹʠʣʴʰʦʚʩʢʦʤʫ, ʩʪʨʫʢʪʫʨʳ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʧʦ ʅʠʩʩʝʣʶ, ʤʠʝʣʠʥ ʠ ʣʠʧʠʜʳ 

ʧʦ ʃʠʟʦʥʫ, ʈʅʂ ʢʣʝʪʢʠ ʧʦ ɹʨʘʰʝ.  

ʄʦʨʬʦʤʝʪʨʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ñmarket counterò. ʉʦʜʝʨʞʘʥʠʝ ʚʦʜʳ 

ʚ ʪʢʘʥʷʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʚʳʩʫʰʠʚʘʥʠʷ [18, 19].  
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ (ʉ/ʆ) ʪʢʘʥʝʡ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

(ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʣʦʛʦ ʠ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ) ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʚʳʷʚʠʣ ʨʘʟʣʠʯʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʞʠʜʢʦʩʪʠ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ: ʢʘʣʴʮʠʷ, ʥʘʪʨʠʷ, ʢʘʣʠʷ ʠ ʣʠʧʠʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʛʠʩʪʦʛʝʥʝʟʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ.  

ʊʘʢ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʘʩʪʨʦʮʠʪʦʤʳ, ʚʝʣʠʯʠʥʘ 

ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʩʦʩʪʘʚʠʣʘ 20,5% ʠʣʠ 79,5% ʞʠʜʢʦʩʪʠ (ʊʘʙʣʠʮʘ 1).  
 

ʊʘʙʣʠʮʘ 1  

ʉʆɼɽʈɾɸʅʀɽ ɺʆɼʓ ɺ ʊʂɸʅʗʍ ɿʆʅʓ ʇɽʈʀʌʆʂɸʃʔʅʆɻʆ ʆʊɽʂɸ 
  
ʊʢʘʥʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʦ ʚʠʜʘʤ 

ʦʧʫʭʦʣʠ 

ʉʫʭʦʡ ʦʩʪʘʪʦʢ ʅʘʣʠʯʠʝ ʞʠʜʢʦʩʪʠ 

ʇʠʣʦʮʠʪʘʨʥʘʷ ʘʩʪʨʦʮʠʪʦʤʘ 20,5% 79,5% 

ʌʠʙʨʠʣʣʷʨʥʘʷ ʘʩʪʨʦʮʠʪʦʤʘ 22,8% (16,0-33,0%) 77,2% (84,0-77,0%) 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ ʘʩʪʨʦʮʠʪʦʤʘ 18,3% 81,7% 

ʆʣʠʛʦʜʝʥʨʦʛʣʠʦʤʘ Grade II   17,9% (14,6%-21,1%) 82,1% (85,4-78,9%) 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ ʦʣʠʛʦʜʝʥʨʦʛʣʠʦʤʘ Grade III  16,9%(14,6%-21,1%) 83,1% (85,4-78,9%) 

ʄʠʢʩʦʧʘʧʠʣʣʷʨʥʘʷ ʵʧʝʥʜʠʤʦʤʘ Grade I 24,1% 75,9% 

ʉʫʙʵʧʝʥʜʠʤʦʤʘ Grade I 26,5% 73,5% 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʵʧʝʥʜʠʤʦʤʘ Grade II  16,2-24,1% 83,8%-75,9% 

ɸʥʘʧʣʘʩʪʠʯʝʩʢʘʷ ʵʧʝʥʜʠʤʦʤʘ Grade III  14,93% (8,5-17,39%) 85,07% (91,5-82,61%) 

ɻʣʠʦʙʣʘʩʪʦʤʘ Grade IV 17,65% (5,3%-25,3%) 82,35% (94,7-74.7%) 

ʄʝʥʠʥʛʠʦʤʘ 15,4% (13,3-17,6%) 84,6% (86,7-82,4%) 

 

ɺ ʩʣʫʯʘʝ ʨʘʟʚʠʪʠʷ ʧʠʣʦʮʠʪʘʨʥʦʡ ʘʩʪʨʦʮʠʪʦʤʳ ʉ/ʆ ʩʦʩʪʘʚʠʣ 20,45%, ʧʨʠ 

ʬʠʙʨʠʣʣʷʨʥʦʡ ð 22,8%. ʆʜʥʘʢʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʬʠʙʨʠʣʣʷʨʥʦʡ ʘʩʪʨʦʮʠʪʦʤʝ ʠʤʝʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʚʝʣʠʯʠʥʝ ʉ/ʆ ð ʦʪ 16,0% ʜʦ 33,0%. ʇʨʠ ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ 

ʘʩʪʨʦʮʠʪʦʤʝ ð ʉ/ʆ ʨʘʚʥʷʣʩʷ 18,3%. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʩʪʨʦʮʠʪʦʤʘ ʠʤʝʝʪ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʤ ʦʧʫʭʦʣʷʤ, ʚʦʟʥʠʢʘʝʪ ʠʟ ʦʧʦʨʥʦʡ ʪʢʘʥʠ 

ï ʛʣʠʠ ï ʟʚʝʟʜʯʘʪʳʭ ʢʣʝʪʦʢ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 60% ʦʥʘ ʤʦʞʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʫʶ ʦʧʫʭʦʣʴ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʘʩʪʨʦʛʣʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦ ʚʩʝʭ ʦʪʜʝʣʘʭ ʤʦʟʛʘ, 

ʦʧʫʭʦʣʴ ʚʦʟʥʠʢʘʝʪ ʚ ʣʶʙʦʤ ʠʟ ʝʛʦ ʫʯʘʩʪʢʦʚ, ʭʦʪʷ ʟʘʢʦʥʦʤʝʨʥʦ ʤʳ ʦʪʤʝʯʘʣʠ ʝʝ ʨʘʟʚʠʪʠʝ ʚ 

ʧʦʣʫʰʘʨʠʷʭ, ʤʦʟʞʝʯʢʝ ʠ ʚ ʤʦʟʛʦʚʦʤ ʩʪʚʦʣʝ. ʏʘʱʝ ʦʧʫʭʦʣʴ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ 20-50 ʣʝʪ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʜʨʦʙʥʦ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʤʥʝʟ ʞʠʟʥʠ ʠ ʙʦʣʝʟʥʠ, ʧʨʠʯʠʥʫ ʟʘʙʦʣʝʚʘʥʠʷ 

ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

ʀʟʫʯʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʞʠʜʢʦʩʪʠ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ 

ʦʣʠʛʦʜʝʥʨʦʛʣʠʦʤʝ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʚʘ ʧʦʜʪʠʧʘ: ʦʣʠʛʦʜʝʥʨʦʛʣʠʦʤʘ Grade II ʠ ʘʥʘʧʣʘʩʪʠʯʝʢʘʷ 

ʦʣʠʛʦʜʝʥʨʦʛʣʠʦʤʘ Grade III. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʉ/ʆ ʩʦʩʪʘʚʠʣ 17,9, ʪ. ʝ. 82,1% ʞʠʜʢʦʩʪʠ ʚ 

ʪʢʘʥʷʭ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʧʫʭʦʣʠ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 16,9%, ʪ.ʝ. 83,1% ʞʠʜʢʦʩʪʠ. 

ʇʨʠ ʦʙʦʠʭ ʚʠʜʘʭ ʦʧʫʭʦʣʠ ʘʤʧʣʠʪʫʜʘ ʧʦʢʘʟʘʪʝʣʠ ʉ/ʆ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 14,6% ʜʦ 

21,1%. ɺ ʦʙʱʝʤ, ʜʣʷ ʦʙʝʠʭ ʛʨʫʧʧ ʉ/ʆ ʨʘʚʥʷʣʩʷ 17,24, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʯʝʤ ʧʨʠ 

ʘʩʪʨʦʮʠʪʦʤʝ. ɼʘʥʥʘʷ ʦʧʫʭʦʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʠʟ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ, ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʟʘʱʠʪʥʦʝ 

ʧʦʢʨʳʪʠʝ ʜʣʷ ʥʝʨʚʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʪ.ʝ. ʢʣʝʪʦʢ ʣʠʧʠʜʥʳʭ ʦʙʦʣʦʯʝʢ. 

ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʦʧʫʭʦʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʤʝʜʣʝʥʥʦ, ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʫ ʤʫʞʯʠʥ, ʯʝʤ ʫ 

ʞʝʥʱʠʥ. ʆʧʫʭʦʣʴ ʣʦʢʘʣʠʟʦʚʘʣʠʩʴ ʯʘʱʝ ʚʜʦʣʴ ʞʝʣʫʜʦʯʥʳʭ ʩʪʝʥʦʢ, ʧʨʦʨʘʩʪʘʷ ʚ ʢʦʨʫ 

ʙʦʣʴʰʦʛʦ ʤʦʟʛʘ, ʧʨʠ ʵʪʦʤ, ʦʧʫʭʦʣʴ, ʚʦ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ ʠʤʝʣʘ ʯʝʪʢʠʝ ʛʨʘʥʠʮʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ, ʙʳʣʘ ʨʦʟʦʚʘʪʦʛʦ ʮʚʝʪʘ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʤʠ ʜʚʘ ʪʠʧʘ ʦʧʫʭʦʣʝʡ ʦʪʣʠʯʘʶʪʩʷ 
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ʩʪʝʧʝʥʴʶ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ð ʝʩʣʠ  Grade II ʠʤʝʣʘ ʥʠʟʢʫʶ ʩʪʝʧʝʥʴ, ʪʦ Grade III ð ʚʳʩʦʢʫʶ 

ʩʪʝʧʝʥʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʠ ʚʳʩʦʢʫʶ ʤʠʪʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʀ, ʢʘʢ ʚʠʜʥʦ, ʵʪʘ ʬʦʨʤʘ 

ʦʧʫʭʦʣʠ ʠ ʟʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʩʦʜʝʨʞʘʣʘ ʙʦʣʴʰʝ ʞʠʜʢʦʩʪʠ, ʯʪʦ ʚʦʦʙʱʝ ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ. ʇʨʦʚʝʜʝʥʳ ʦʧʝʨʘʮʠʠ ʧʘʮʠʝʥʪʘʤ ʩ ʵʧʝʥʜʠʤʦʤʦʡ ʩ 4 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. ɺʦ-ʧʝʨʚʳʭ, ʪʢʘʥʠ 

ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʤʠʢʩʦʧʘʧʠʣʣʷʨʥʦʡ ʵʧʝʥʜʠʤʦʤʳ (Grade I) ð ʠʤʝʣʠ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʬʦʨʤ (ʨ<0,05).ʊʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʧʨʠ ʩʫʙʵʧʝʥʜʠʤʦʤʝ (Grade I) ð  ʥʘʦʙʦʨʦʪ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʤʠʢʩʦʧʘʧʠʣʣʷʨʥʦʡ ʬʦʨʤʦʡ ʦʧʫʭʦʣʠ 

ʩʦʜʝʨʞʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʠ (75,9%). 

ʊʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʵʧʝʥʜʠʤʦʤʝ (Grade II) ð ʚ 

ʩʨʝʜʥʝʤ ʚ ʦʧʫʭʦʣʠ ʩʦʜʝʨʞʘʣʦʩʴ 83,8%-75,9% ʚʦʜʳ, ʉ/ʆ ð 19,4 , ʥʦ ʢʦʣʝʙʘʥʠʷ ʚʝʣʠʯʠʥ ʉ/ʆ ʫ 

ʨʘʟʣʠʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 16,2% ʜʦ 24,1%. ʊʢʘʥʠ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʘʥʘʧʣʘʩʪʠʯʝʩʢʦʡ ʵʧʝʥʜʠʤʦʤʝ  (Grade III) ð ʚʝʣʠʯʠʥʘ ʉ/ʆ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 8,5% ʜʦ 17,39%, ʚ ʩʨʝʜʥʝʤ ð 14,93%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʧʨʠ ʜʘʥʥʦʡ ʬʦʨʤʝ ʦʧʫʭʦʣʠ.  

ʕʧʝʥʜʠʤʦʤʘ ʚʩʪʨʝʯʘʣʘʩʴ ʥʝ ʯʘʩʪʦ, ʷʚʣʷʷʩʴ ʨʘʢʦʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ï 

ʩʦʣʠʜʥʘʷ ʬʦʨʤʘ ʦʧʫʭʦʣʠ. ɼʘʥʥʘʷ ʦʧʫʭʦʣʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. ʅʘʤʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʠ ʬʦʨʤʳ ʧʦ ʩʪʝʧʝʥʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ. ʂʘʢ ʚʠʜʥʦ, 

ʥʘʠʙʦʣʝʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʦʧʫʭʦʣʠ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʜʢʦʩʪʠ ʚ 

ʪʢʘʥʷʭ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʧʝʥʜʠʤʦʤʳ ʚʦʟʥʠʢʘʶʪ ʠʟ ʤʫʪʠʨʦʚʘʥʥʳʭ 

ʵʧʝʥʜʠʤʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʠʟʥʫʪʨʠ ʚʳʩʪʠʣʘʶʪ ʞʝʣʫʜʦʯʢʠ ʤʦʟʛʘ ʠ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʢʘʥʘʣ. 

ɺ 60% ʩʣʫʯʘʝʚ ʵʧʝʥʜʠʤʦʤʳ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʚ ʯʝʪʚʝʨʪʦʤ ʞʝʣʫʜʦʯʢʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ 

ʟʘʜʥʝʡ ʯʝʨʝʧʥʦʡ ʷʤʢʝ. ʀʩʩʣʝʜʦʚʘʥʘ ʪʢʘʥʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʩ ʛʣʠʦʙʣʘʩʪʦʤʦʡ  

(Grade IV), ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʜʢʦʩʪʠ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ 82,35% (94,7-74,7%) (ʉ/ʆ ð 

17,65). ɼʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʚʝʣʠʯʠʥʳ ʉ/ʆ ʢʦʣʝʙʘʣʩʷ ʦʪ 5,3% ʜʦ 25,3%.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʣʠʦʙʣʘʩʪʦʤʘ ð ʟʣʦʢʘʯʝʩʪʚʝʥʥʘʷ ʛʣʠʘʣʴʥʘʷ ʦʧʫʭʦʣʴ, ʢʦʪʦʨʘʷ ʨʘʟʚʠʚʘʝʪʩʷ 

ʚ ʦʩʥʦʚʥʦʤ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʏʘʱʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʚ ʩʪʚʦʣʝ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʤʦʟʞʝʯʢʝ ʠ ʩʧʠʥʥʦʤ ʤʦʟʛʝ, ʥʝʨʝʜʢʦ, ʠʤʝʥʥʦ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ 62-64 ʣʝʪ. ɺ ʪʢʘʥʠ 

ʦʧʫʭʦʣʝʡ ʚʠʜʥʳ ʦʯʘʛʠ ʢʨʦʚʦʠʟʣʠʷʥʠʡ ʩ ʟʦʥʘʤʠ ʥʝʢʨʦʟʘ. ʇʨʦʦʧʝʨʠʨʦʚʘʥʳ ʧʘʮʠʝʥʪʳ ʩ 

ʤʝʥʠʥʛʠʦʤʦʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʴʶ, ʠʩʪʦʯʥʠʢʘʤʠ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 

ʙʳʪʴ ʦʙʦʣʦʯʢʠ ʤʦʟʛʘ ʠ ʦʙʦʣʦʯʢʠ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʥʝʨʚʦʚ. ʆʧʫʭʦʣʴ ʚʩʪʨʝʯʘʣʘʩʴ ʚ 25% 

ʩʣʫʯʘʝʚ ʠʟ ʚʩʝʭ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʦʧʫʭʦʣʝʡ ʤʦʟʛʘ. ʇʨʠʯʠʥʦʡ ʦʧʫʭʦʣʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʫʪʘʛʝʥʳ. ʉʫʭʦʡ 

ʦʩʪʘʪʦʢ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʤʝʥʠʥʛʠʦʤʝ ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ 15,4% ʩ 

ʜʠʘʧʘʟʦʥʦʤ ʫ ʨʘʟʣʠʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʦʪ 13,3% ʜʦ 17,6%.   

ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʢʘʥʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʸʢʘ ʧʦʢʘʟʘʣʦ ʚʳʨʘʞʝʥʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʮʠʪʦʘʨʭʠʪʝʢʪʦʥʠʢʠ ʢʦʨʢʦʚʦʡ ʟʦʥʳ, ʠʩʪʦʥʯʝʥʠʝ ʪʦʣʱʠʥʳ ʢʦʨʳ, ʜʝʤʠʝʣʠʥʠʟʘʮʠʶ 

ʚʦʣʦʢʦʥ, ʛʠʧʝʨʧʣʘʟʠʶ ʠ ʜʝʩʢʚʘʤʘʮʠʶ ʩʦʩʫʜʦʚ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʝʡʨʦʥʳ ʠ ʥʝʡʨʦʛʣʠʠ 

ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠʩʴ, ʦʩʦʙʝʥʥʦ ʧʨʠʣʝʛʘʶʱʠʝ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʢ ʦʧʫʭʦʣʠ, 

ʠʤʝʣʠʩʴ ʬʦʨʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʚʠʜʝ ʛʠʧʝʨʧʣʘʟʠʠ ʠ ʛʠʧʝʨʪʨʦʬʠʠ 

ʘʩʪʨʦʮʠʪʦʚ, ʚʘʢʫʦʣʠʟʘʮʠʝʡ ʮʠʪʦʧʣʘʟʤʳ ʦʣʠʛʦʜʝʥʜʨʦʮʠʪʦʚ. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʣʝʪʦʯʥʦʩʪʠ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʸʢʘ ʩʥʠʞʝʥʳ ʚ 4-5 ʨʘʟ, ʯʝʤ ʥʦʨʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʣʝʪʦʯʥʦʩʪʠ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʸʢʘ ð 245-265Ñ10,8 ʢʣ/ʤʤ2, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʣʝʪʦʯʥʦʩʪʠ ʙʝʣʦʛʦ ʚʝʱʝʩʪʚʘ ð 900-950Ñ17,8 

ʢʣ/ʤʤ2. ʆʙʥʘʨʫʞʝʥʳ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʤʝʣʢʠʝ ʧʫʩʪʦʪʳ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʜʠʬʬʫʟʥʦ ʠʣʠ 

ʩʢʦʧʣʝʥʠʷʤʠ, ʦʙʨʘʟʫʶ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ. ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʸʢʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 208 

 

ʚʦʢʨʫʛ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʛʣʠʘʣʴʥʦʡ ʦʧʫʭʦʣʠ ʚ ʤʦʟʛʦʚʦʤ ʚʝʱʝʩʪʚʝ ʜʦ 5,0-6,0 ʩʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ. ɺ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ, 

ʣʠʧʠʜʦʚ, ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ. ʅʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʧʫʭʦʣʠ ʜʦ 0,8-1,0 ʩʤ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ʫʚʝʣʠʯʝʥʦ 

ʧʦʯʪʠ ʥʘ +4,2Ñ0,5, ʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1,5-2,0 ʩʤ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ ð +3,0Ñ0,4 (ʨ<0,05). 

ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʪʨʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 0,8-1,0 ʩʤ ð 57,0Ñ3,2, ʥʘ 1,8-2,0 ʩʤ ð 

42,0Ñ2,5 (ʨ<0,001).  

ʇʦʚʳʰʝʥʠʝ ʢʘʣʠʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 0,8-1,0 ʩʤ ð 49,0Ñ4,8, ʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 2,0 ʩʤ - 45,9Ñ4,1 (ʨι0,05). ʉʥʠʞʝʥʠʝ ʣʠʧʠʜʦʚ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʦʧʫʭʦʣʠ 1,0 ʩʤ ʜʦ 0,51Ñ0,07 ʛ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,0 ʩʤ - 0,77Ñ0,09 (p<0,01), ʚ ʥʦʨʤʝ ð 1,24Ñ0,14 

ʛ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʦʮʝʩʩ ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʤʠʝʣʠʥʦʚʳʭ 

ʚʦʣʦʢʦʥ. ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʧʫʭʦʣʠ 1,0 ʩʤ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ, ʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ 2,0 ʩʤ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 0,78Ñ0,09 (p<0,001). ʇʦʩʪʝʧʝʥʥʘʷ ʥʦʨʤʘʣʠʟʘʮʠʷ 

ʫʨʦʚʥʷ ʣʠʧʠʜʦʚ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʷ 3,5-4,0 ʩʤ ʦʪ ʦʧʫʭʦʣʠ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʦ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʊʘʙʣʠʮʘ 2).  
 

ʊʘʙʣʠʮʘ 2 

ʋʈʆɺɽʅʔ ɺʆɼʓ, ʃʀʇʀɼʆɺ, ʅɸʊʈʀʗ ʀ ʂɸʃʀʗ ɺ ɿʆʅɽ ʇɽʈʀʌʆʂɸʃʔʅʆɻʆ ʆʊɽʂɸ 
 

ɿʦʥʘ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ɺʦʜʘ, % ʅʘʪʨʠʡ, 

ʤʤʦʣʴ/ʢʛ 

ʂʘʣʠʡ, 

ʤʤʦʣʴ/ʢʛ 

ʃʠʧʠʜʳ, 

ʛ 

ɹʝʣʦʝ ʚʝʱʝʩʪʚʦ ʫ ʦʯʘʛʘ ʜʦ 1ʩʤ  +4,2Ñ0,6 57,0Ñ2,6 49,0Ñ4,5 0,51Ñ0,06 

ɹʝʣʦʝ ʚʝʱʝʩʪʚʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 1-2 ʩʤ  +3,0Ñ0,5 42,0Ñ3,0 45,9Ñ4,6 0,77Ñ0,08 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ (ʨ) ʨ<0,05 ʨ<0,001 ʨι0,05 ʨ<0,01 

 

ɺ ʟʦʥʝ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʧʫʭʦʣʠ ʜʦ 1,5-2,0 ʩʤ ʠʤʝʣʩʷ ʫʯʘʩʪʦʢ 

ʘʧʦʧʪʦʟʘ ʚ ʚʠʜʝ ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ, ʜʝʤʠʝʣʠʥʠʟʘʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘ, ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʙʫʬʝʨʘ ð ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʡ ʪʢʘʥʠ ʦʪ 

ʦʧʫʭʦʣʝʚʦʡ ʘʛʨʝʩʩʠʠ ʠ ʵʣʠʤʠʥʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʦʧʫʭʦʣʠ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʣʦʚʠʷ 

ʨʦʩʪʘ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ ʠ ʥʠʱʠ ʤʠʛʨʠʨʫʶʱʠʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ, ʪʘʢ ʢʘʢ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʛʣʠʘʣʴʥʳʝ ʦʧʫʭʦʣʠ ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʳʩʦʢʦʡ ʠʥʚʘʟʠʠ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʨʝʮʠʜʠʚʘ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʜʝʨʞʘʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʪʢʘʥʷʭ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩʦ ʩʪʝʧʝʥʴʶ ʝʸ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ï ʯʝʤ ʦʧʫʭʦʣʴ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʝʝ, ʪʝʤ ʙʦʣʴʰʝ ʚ ʥʝʡ ʩʦʜʝʨʞʠʪʩʷ ʞʠʜʢʦʩʪʠ ʠ ʜʠʩʙʘʣʘʥʩ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʘʪʠʧʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ. ɺr ʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʳ 

ʦʙʥʘʨʫʞʝʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2-3 ʩʤ ʦʪ ʦʧʫʭʦʣʝʚʦʛʦ ʫʟʣʘ ʠ ʧʦ ʧʣʦʱʘʜʠ ʚ 2-3 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ 

ʧʣʦʱʘʜʴ ʦʧʫʭʦʣʠ (ʦʩʦʙʝʥʥʦʩʪ ɹʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ). 

ʊʷʞʝʩʪʴ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ï ʚʳʩʦʢʦʝ ʚʥʫʪʨʠʯʝʨʝʧʥʦʝ ʜʘʚʣʝʥʠʝ, ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ 

ʩʠʥʜʨʦʤ ʠ ʨʘʟʣʠʯʥʳʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʠʮʠʪʳ, ʦʙʫʩʣʦʚʣʝʥ rʟʦʥʦʡ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʪʘʢ ʢʘʢ, ʤʘʩʩʦʚʳʡ ʵʬʬʝʢʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʫ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ, ʥʝʞʝʣʠ ʩʘʤ 

ʦʧʫʭʦʣʝʚʦʡ ʫʟʝʣ. ʇʨʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʥʠʥʛʠʦʤʘʭ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʦʧʫʭʦʣʠ, ʧʨʠ ʤʝʥʠʥʛʠʦʤʝ ʩ ʨʘʟʤʝʨʘʤʠ ʙʦʣʝʝ 14 ʩʤ2 

ʠʣʠ ʙʦʣʝʝ 3 ʩʤ ʚ ʜʠʘʤʝʪʨʝ ʨʘʟʚʠʚʘʝʪʩʷ ʧʝʨʠʬʦʢʘʣʴʥʳʡ ʦʪʝʢ ʩ ʧʣʦʱʘʜʴʶ ʨʘʚʥʦʡ ʦʙʲʝʤʫ 

ʦʧʫʭʦʣʠ. ʇʨʠ ʤʝʥʠʥʛʠʦʤʘʭ ʨʘʟʤʝʨʘʤʠ ʙʦʣʝʝ 14 ʩʤ2 (ʠʣʠ 3 ʩʤ ʚ ʜʠʘʤʝʪʨʝ) ʧʣʦʱʘʜʴ ʟʦʥʳ 

ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʚ 1,5-2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ ʦʧʫʭʦʣʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʦʥʳ ʧʝʨʠʬʦʢʘʣʴʥʦʛʦ ʦʪʝʢʘ ʦʙʲʷʩʥʷʶʪ ʧʨʠʯʠʥʳ 
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ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʧʝʨʠʪʫʤʦʨʘʣʴʥʦʛʦ ʦʪʝʢʘ ʧʨʠ ʦʧʫʭʦʣʝʚʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʛʣʠʘʣʴʥʳʭ ʦʧʫʭʦʣʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʪʝʤ 

ʩʘʤʳʤ ʜʦʧʦʣʥʠʚ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʦʪʝʢʘ ʥʘ ʜʦ- ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʘʭ ʠ ʫʣʫʯʰʠʚ 

ʧʨʦʛʥʦʟʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ ʪʨʘʚʤʘʪʠʟʤ ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʩʪʴʶ ʝʛʦ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʢʘʢ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʦ ʛ. ɹʠʰʢʝʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ 

ʧʨʠʯʠʥʘʤʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʷʚʠʣʠʩʴ ʥʘʨʫʰʝʥʠʷ 

ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ 

ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ, ʜʦʨʦʞʥʳʤ ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ, ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʚʳʝʟʜ ʥʘ 

ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦ ʪʘʢʠʤ 

ʧʨʠʯʠʥʘʤ, ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ (2,5 ʨʘʟ), ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ 

ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ (2,9 ʨʘʟ), ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ (1,6), ʥʝʧʦʜʯʠʥʝʥʠʝ 

ʜʦʨʦʞʥʳʤ ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ (2,9 ʨʘʟ), ʚʳʝʟʜ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ (1,8 ʨʘʟ), 

ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ (1,7 ʨʘʟ), ʥʝʩʦʙʣʶʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ (3,0 ʨʘʟ), 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʭʦʩʤʦʪʨʘ, ʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʝʤ (3,2 ʨʘʟ) ʯʘʩʪʦʪʘ ʪʨʘʚʤ 

ʫʚʝʣʠʯʠʣʘʩʴ. ɺ ʮʝʣʦʤ ʧʦ ʛ. ɹʠʰʢʝʢ ʟʘ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2022 ʛʦʜʳ ʫʤʝʨʣʦ ʦʪ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ 549 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 418 

(76,1%). ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ, ʢʘʢ ʚ ʦʙʱʝʤ, ʪʘʢ ʠ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʣʝʛʢʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʩʦʩʪʘʚʠʣʠ ʫʤʝʨʰʠʝ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ 

ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ, ʧʨʝʚʳʰʝʥʠʝ 

ʩʢʦʨʦʩʪʠ. 

 

Abstract. Road traffic injuries due to the severity of their adverse consequences are one of 

the priority health problems both in the Kyrgyz Republic and around the world. In Bishkek, 

the most common causes of traffic accidents caused by the driver were violations of the rules of 

maneuvering, violation of the rules for the passage of a pedestrian, crossing, non-observance of 

the rules of priority of travel, road signs, signals, speeding, driving into the oncoming lane, double 

overtaking, driving while intoxicated, non-observance of distance. However, it should be taken into 

account that for reasons such as violation of maneuvering rules (2.5 times), violations of the rules of 

passage of a pedestrian, crossing (2.9 times), non-compliance with the rules of priority of passage 

(1.6), disobedience to road signs, signals (2.9 times), driving into the oncoming lane, double 

overtaking (1.8 times), drunk driving (1.7 times), non-compliance with the distance (3.0 times), 

violation of the rules for passing inspection, use, reception (3.2 times), the frequency of injuries 

increased. In general, in Bishkek, for the period from 2016 to 2022, 549 people died from road 

accidents, of which 418 (76.1%) were caused by the driver of passenger vehicles. The highest 

proportion, both in general and through the fault of the driver of passenger vehicles, was made up of 
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those who died from traffic accidents due to violation of maneuvering rules, violation of pedestrian, 

crossing, speeding. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʪʨʘʚʤʘʪʠʟʤ  ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ, ʩʤʝʨʪʥʦʩʪʴ, ʪʨʘʚʤʘ, ʪʨʘʚʤʘʪʠʟʤ. 

 

Keywords: road traffic accidents, road traffic injuries caused by the driver, mortality, injury, 

injuries. 

 

ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ ʪʨʘʚʤʘʪʠʟʤ ʚ ʩʚʷʟʠ ʩ ʪʷʞʝʩʪʴʶ ʝʛʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʨʦʙʣʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʘʢ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ [1-4].  

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʪʨʘʚʤʳ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʚʦʟʨʘʩʪʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʣʫʯʘʝʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 

ʞʝʨʪʚʘʤʠ [5].  

ɺ ʯʝʪʚʝʨʪʦʤ ɼʦʢʣʘʜʝ ʦ ʩʦʩʪʦʷʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʤʠʨʝ ʛʦʚʦʨʠʪʩʷ 

ʦ ʪʦʤ, ʯʪʦ ʚ 2016 ʛ. ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʨʝʛʠʦʥʝ ɺʆɿ ʦʪ ʪʨʘʚʤ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʧʦʛʠʙʣʠ ʙʦʣʝʝ 80 000 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6% ʦʪ 

ʦʙʱʝʤʠʨʦʚʦʡ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʤʝʨʪʥʦʩʪʠ [6]. ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʨʛʘʥʠʟʘʮʠʠ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʨʠʥʷʣʘ ʘʤʙʠʮʠʦʟʥʫʶ ʮʝʣʴ ʩʦʢʨʘʪʠʪʴ ʚʜʚʦʝ ʢ 2030 ʛ. ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ 

ʠ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚʦ ʚʩʝʤ ʤʠʨʝ [7].  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʩʨʝʜʠ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʪʘʢ ʠ ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠʭ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʣʠʮʘ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ [8].  
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʩʤʝʨʪʥʦʩʪʴ ʧʦ ʧʨʠʯʠʥʘʤ ʚʟʷʪʳ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ (ʌ-ɼʊʇ-43 ï ʉʚʝʜʝʥʠʷ ʦ ɼʊʇ ʧʦ 

ʚʠʥʝ ʚʦʜʠʪʝʣʝʡ, ʧʦ ʧʨʠʯʠʥʘʤ). ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʯʘʩʪʦʪʳ, ʧʨʠʯʠʥ ʠ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʎʝʥʪʨʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

(https://cez.med.kg/).  
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɼʠʥʘʤʠʢʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʧʦ ʛ. ɹʠʰʢʝʢ ʥʘ 

100 000 ʥʘʩʝʣʝʥʠʷʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ 1. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʨʠʯʠʥ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, 

ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 433 (44,6 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ) ʚ 2016 ʛ ʜʦ 1212 (107,3 ʥʘ 100 

000 ʥʘʩʝʣʝʥʠʷ) ʚ 2022 ʛ, ʧʨʠʨʦʩʪ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣ +140,5%. ʇʦ ʛʦʜʘʤ ʯʘʩʪʦʪʘ ʥʘʨʫʰʝʥʠʷ 

ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʣʠʰʴ ʚ 2020 ʛ ʫʙʳʣʴ ʩʦʩʪʘʚʠʣʘ -29,8%. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 2017 ʛʦʜʫ ʥʘ +63,0%. 

ʏʘʩʪʦʪʘ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʯʘʱʝ ʩʨʝʜʠ 

ʚʩʝʭ ʧʨʠʯʠʥ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʩ 205 (21,1%000) 2016 ʛ ʜʦ 667 (59,0%000) ʚ 2022 ʛ ʥʘ +179,6%. 

ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚ 2017 ʛ ʥʘ +42,1% ʠ 2022 ʛʦʜʫ ʥʘ +65,2%, ʫʙʳʣʴ ʪʦʣʴʢʦ 

ʚ 2018 ʛ ʥʘ -21,0%. 
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ʅʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨ ʪʥʦʛʦ 

ʧʨʦʠʩʰʝʩʪʚʠʷ ʚ 2016 ʛ ʚ 122 ʩʣʫʯʘʷʭ (12,5%000) ʠ 2022 ʛ ʚ 217 ʩʣʫʯʘʷʭ (19,2%000) ʩ 

ʧʨʠʨʦʩʪʦʤ ʥʘ +53,6%. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʥʘʙʣʶʜʘʣʩʷ ʚ 2017 ʛ ʥʘ +66,4%, ʚ 2020 ʛ ʥʘ 

+17,0%, 2021 ʛ ʥʘ +27,2%, ʫʙʳʣʴ ʚ 2018 ʛʦʜʫ ʥʘ -4,8%, 2019 ʛ ʥʘ -28,7% ʠ 2022 ʛʦʜʫ ʥʘ -8,5%. 

ʈʝʟʢʠʡ ʩʢʘʯʦʢ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚ ʩʚʷʟʠ ʩ ʥʝʧʦʜʯʠʥʝʥʠʝʤ 

ʜʦʨʦʞʥʳʤ ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ ʚ ʜʠʥʘʤʠʢʝ ʧʨʦʠʟʦʰʝʣ ʚ 2017 ʛ ʚ 5 ʨʘʟ ʥʘ +409,0%, ʚ 2018 ʠ 

2019 ʛ ʥʘʙʣʶʜʘʣʘʩʴ ʫʙʳʣʴ ʥʘ -27,2% ʠ -52,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʧʨʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ 

ʯʘʩʪʦʪʝ ʜʘʥʥʦʡ ʧʨʠʯʠʥʳ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚʥʦʚʴ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʠʡ ʧʨʠʨʦʩʪ ʚ 2020 ʛʦʜʫ ʥʘ 

+71,8%, ʚ 2021 ʛ ʥʘ +14,1% ʠ 2022 ʛ ʫʙʳʣʴ ʥʘ -18,9%. ʋʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʨʠʩʢʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʪʘʢ ʠ ʥʘ 

ʪʷʞʝʩʪʴ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʅʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʤʝʜʠʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ 1% 

ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʨʠʩʢʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ 

ʠʩʭʦʜʦʤ ʥʘ 4% ʠ ʨʠʩʢʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ʥʘ 3%. ɼʣʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʘ 

ʭʘʨʘʢʪʝʨʥʘ ʜʠʥʘʤʠʢʘ ʩʥʠʞʝʥʠʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʣʠʰʴ ʚ 2019 ʛ ʥʘ 

+7,8% ʠ 2022 ʛ ʥʘ +3,3%. ʏʘʩʪʦʪʘ ʜʘʥʥʦʡ ʧʨʠʯʠʥʳ ʩʥʠʟʠʣʘʩʴ ʩ 160 (16,5%000) ʜʦ 70 

(6,2%000) ʩʣʫʯʘʝʚ ʚ 2022 ʛ. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚ 2020 ʛ 

ʥʘ -44,0%, 2021 ʛ ʥʘ -29,4%, ʥʘ -8,4% ʚ 2017 ʛ, - 6,6% ʚ 2018 ʛ.  

ɺ ʜʠʥʘʤʠʢʝ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʳʝʟʜʦʤ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ ʩ 36 (3,7%000) ʚ 2016 ʛ ʜʦ 86 (7,6%000) ʥʘ 

+105,4%. ʇʨʠʯʝʤ ʧʨʠʨʦʩʪ ʥʘʙʣʶʜʘʝʪʩʷ ʩ 2020 ʛ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘ +163,6%, 2021 ʛ ʥʘ 

+13,8% ʠ 2022 ʛʦʜʫ ʥʘ +15,1%. ʂ ʩʦʞʘʣʝʥʠʶ, ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ 

ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 49 (5,0%000) ʚ 2016 ʛ ʜʦ 95 (8,4%000) ʩʣʫʯʘʝʚ ʚ 2022 ʛ ʥʘ 

+68,0%. ʇʨʠ ʵʪʦʤ ʧʦ ʛʦʜʘʤ ʚʳʷʚʣʝʥʘ ʚʦʣʥʦʦʙʨʘʟʥʘʷ ʜʠʥʘʤʠʢʘ. ʋʚʝʣʠʯʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ ʙʳʣʦ ʚ 2017 ʛ ʥʘ +28,0%, 2020 ʛ ʥʘ +102,1%, ʚ 2021 ʛ ʥʘ 

+8,6%, ʩʥʠʞʝʥʠʝ ʚ 2018 ʛ ʥʘ -28,1%, 2020 ʛ ʥʘ -16,8%, ʥʫʣʝʚʦʡ ʧʨʠʨʦʩʪ ʚ 2019 ʛ. 

ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʧʦ ʧʨʠʯʠʥʝ ʥʝʩʦʙʣʶʜʝʥʠʷ ʜʠʩʪʘʥʮʠʠ 

ʫʚʝʣʠʯʠʣʠʩʴ ʩ 34 (3,5%000) ʚ 2016 ʛ ʜʦ 120 (10,6%000) ʩʣʫʯʘʝʚ ʚ 2022 ʛ ʥʘ +202,8%, ʚ 3,5 

ʨʘʟʘ. ɺʳʩʦʢʠʡ ʧʨʠʨʦʩʪ ʚ ʜʠʥʘʤʠʢʝ ʧʨʦʠʟʦʰʝʣ ʚ 2017 ʛ ʥʘ +145,7%, 2020 ʛ ʥʘ +80,9%, 2021 ʛ 

ʥʘ +45,6%, ʫʙʳʣʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2018 ʛ ʥʘ -10,4%, 2019 ʛ ʥʘ +22,0% ʠ 2022 ʛ ʥʘ -36,1%.  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ  ʧʦ 

ʧʨʠʯʠʥʝ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʝʨʝʚʦʟʢʠ. ʊʘʢ, ʚ 2017 ʛ ʯʘʩʪʦʪʘ ʠʭ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ  ʩ 34 

(3,5%000) ʜʦ 86 (8,6%000) ʩʣʫʯʘʝʚ ʥʘ +200,0%, ʚ 2,5 ʨʘʟ, ʚ 2020 ʛ ʥʘ +24,0% ʠ 2021 ʛ ʥʘ 

+51,6%. ɼʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʧʨʘʚʠʣ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʭʦʩʤʦʪʨʘ, ʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʝʤʘ ʠʤʝʣʠ ʚʦʣʥʦʦʙʨʘʟʥʫʶ ʜʠʥʘʤʠʢʫ, ʥʦ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ ʚʳʷʚʣʝʥ ʚ 2020 ʛ ʥʘ +316,6%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ 

ʷʚʠʣʠʩʴ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ, 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ, ʜʦʨʦʞʥʳʤ ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ, ʧʨʝʚʳʰʝʥʠʝ 

ʩʢʦʨʦʩʪʠ, ʚʳʝʟʜ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʝʪʨʝʟʚʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ.  

ʏʘʩʪʦʪʘ ʪʨʘʚʤʘʪʠʟʤʘ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʧʦ ʛ. 

ɹʠʰʢʝʢ ʩʥʠʟʠʣʘʩʴ ʚ 2022 ʛʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ 2016 ʛʦʜʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʩ 13,7%000 ʜʦ 4,4%000 ʚ 3,1 ʨʘʟ;  ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʧʝʨʝʚʦʟʢʠ ʩ 

1,0%000 ʜʦ 0,6%000  ʚ 1,7 ʨʘʟ (ʊʘʙʣʠʮʘ 2). 
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ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦ ʪʘʢʠʤ ʧʨʠʯʠʥʘʤ, ʢʘʢ ʥʘʨʫʰʝʥʠʝ 

ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ (2,5 ʨʘʟ), ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ (2,9 ʨʘʟ), 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ (1,6), ʥʝʧʦʜʯʠʥʝʥʠʝ ʜʦʨʦʞʥʳʤ ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ 

(2,9 ʨʘʟ), ʚʳʝʟʜ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ (1,8 ʨʘʟ), ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ 

ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ (1,7 ʨʘʟ), ʥʝʩʦʙʣʶʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ (3,0 ʨʘʟ), ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʭʦʩʤʦʪʨʘ, ʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʝʤ (3,2 ʨʘʟ) ʯʘʩʪʦʪʘ ʪʨʘʚʤʘʪʠʟʤʘ ʫʚʝʣʠʯʠʣʘʩʴ.  

ɺ ʮʝʣʦʤ ʧʦ ʛ. ɹʠʰʢʝʢ ʟʘ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2022 ʛʦʜʳ ʫʤʝʨʣʦ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ 549 ʯʝʣʦʚʝʢ, ʠʟ ʥʠʭ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 418 (76,1%) 

(ʊʘʙʣʠʮʘ 3). ʅʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ, ʢʘʢ ʚ ʦʙʱʝʤ (50,5%), ʪʘʢ ʠ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ 

ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (30,6%), ʧʨʠʰʝʣʩʷ ʥʘ ʫʤʝʨʰʠʭ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ ʦʪ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, 

ʧʝʨʝʭʦʜʘ (14,4% ʠ 13,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ (10,7% ʠ 9,1%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
 

ʊʘʙʣʠʮʘ 3 

ʋɼɽʃʔʅʓʁ ɺɽʉ ʉʄɽʈʊʅʆʉʊʀ ʆʊ ʊʈɸɺʄ ʆʊ ɼʆʈʆɾʅʆ-ʊʈɸʅʉʇʆʈʊʅʓʍ 

ʇʈʆʀʉʐɽʉʊɺʀʁ ʇʆ ɺʀʅɽ ɺʆɼʀʊɽʃʗ ʇʆ ʛ. ɹʀʐʂɽʂ 
 

ʇʨʠʯʠʥʘ ɺʩʝʛʦ ʫʤʝʨʰʠʭ ʚ ʪ. ʯ. ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ 

ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

n ʋʜʝʣʴʥʳʡ ʚʝʩ, 

% 

n ʋʜʝʣʴʥʳʡ ʚʝʩ, 

% 

ʇʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ 59 10,7 50 9,1 

ɺʳʝʟʜ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ 29 5,3 27 5,0 

ʋʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ 34 6,2 33 6,0 

ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ 277 50,5 168 30,6 

ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ 79 14,4 72 13,1 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ 24 4,4 20 3,6 

ʅʝʧʦʜʯʠʥʝʥʠʝ ʜʦʨʦʞʥʳʤ ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ 28 5,1 20 3,6 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ 9 1,6 7 1,3 

ɼʨʫʛʦʝ 10 1,8 21 3,8 

ɺʩʝʛʦ  549 100,0 418 76,1 

 

ɺʳʚʦʜʳ 

1. ʇʦ ʛ. ɹʠʰʢʝʢ ʚ ʦʩʥʦʚʥʦʤ ʦʪʤʝʯʘʝʪ ʨʦʩʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ 

ʚʠʥʝ ʚʦʜʠʪʝʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. 

2. ɺ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʧʨʠʯʠʥʘʤʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʷʚʠʣʠʩʴ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ 

ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ, ʜʦʨʦʞʥʳʤ 

ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ, ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʚʳʝʟʜ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ, 

ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ. 

3. ʏʘʩʪʦʪʘ ʪʨʘʚʤʘʪʠʟʤʘ ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʪʘʢʠʤ ʧʨʠʯʠʥʘʤ, ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ 

ʤʘʥʝʚʨʠʨʦʚʘʥʠʷ ( 2,5 ʨʘʟ), ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʧʨʦʝʟʜʘ ʧʝʰʝʭʦʜʘ, ʧʝʨʝʭʦʜʘ (2,9 ʨʘʟ), 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʦʯʝʨʝʜʥʦʩʪʠ ʧʨʦʝʟʜʘ (1,6), ʥʝʧʦʜʯʠʥʝʥʠʝ ʜʦʨʦʞʥʳʤ ʟʥʘʢʘʤ, ʩʠʛʥʘʣʘʤ 

(2,9 ʨʘʟ), ʚʳʝʟʜ ʥʘ ʚʩʪʨʝʯʥʫʶ ʧʦʣʦʩʫ, ʜʚʦʡʥʦʡ ʦʙʛʦʥ (1,8 ʨʘʟ), ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ ʚ 

ʥʝʪʨʝʟʚʦʤ ʩʦʩʪʦʷʥʠʠ (1,7 ʨʘʟ), ʥʝʩʦʙʣʶʜʝʥʠʝ ʜʠʩʪʘʥʮʠʠ (3,0 ʨʘʟ), ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʭʦʩʤʦʪʨʘ, ʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʝʤ (3,2 ʨʘʟ).  

4. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʫʤʝʨʰʠʭ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ, ʥʘʠʙʦʣʴʰʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʫʤʝʨʰʠʭ  ʧʦ ʚʠʥʝ ʚʦʜʠʪʝʣʷ ʣʝʛʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʂʘʢ ʦʪʤʝʯʘʝʪ ɺʆɿ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʯʠʪʳʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʇʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

çɹʝʟʦʧʘʩʥʘʷ ʩʠʩʪʝʤʘè ʠʤʝʝʪ ʩʚʦʝʡ ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʫʯʠʪʳʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʩʝʨʴʝʟʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʠʟʥʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ, ʫʩʪʦʡʯʠʚʦʡ ʢ ʨʠʩʢʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. ʆʩʥʦʚʦʡ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʩʣʫʞʘʪ ʙʝʟʦʧʘʩʥʳʝ ʜʦʨʦʛʠ ʠ ʧʨʠʜʦʨʦʞʥʳʝ 

ʟʦʥʳ, ʙʝʟʦʧʘʩʥʳʡ ʩʢʦʨʦʩʪʥʦʡ ʨʝʞʠʤ, ʙʝʟʦʧʘʩʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʳʝ 

ʫʯʘʩʪʥʠʢʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ð ʚʩʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʩʦ ʩʤʝʨʪʝʣʴʥʳʤ ʠʩʭʦʜʦʤ ʠ 

ʩʦʢʨʘʱʝʥʠʷ ʩʝʨʴʝʟʥʦʛʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ (https://kurl.ru/QyHqI). 

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʜʘʥʥʳʤʠ ɾ. ʄ. ʂʘʨʠʤʦʚʘ (2016), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ  

ʚ ʯʠʩʣʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʯʘʩʪʦʪʫ ɼʊʇ, ʚʝʜʫʱʠʤ ʦʩʪʘʝʪʩʷ çʯʝʣʦʚʝʯʝʩʢʠʡè ʬʘʢʪʦʨ, 

ʜʦʣʷ ʚʠʥʳ ʚʦʜʠʪʝʣʝʡ ʚ ʩʦʚʝʨʰʝʥʠʠ ɼʊʇ ʩʦʩʪʘʚʣʷʝʪ 68,5%, ʧʝʰʝʭʦʜʦʚ ð 18,0%, ʧʘʩʩʘʞʠʨʦʚ 

ð 2,6%, ʠ ʪʦʣʴʢʦ 10,9% ʧʨʦʠʩʰʝʩʪʚʠʡ ʚʦʟʥʠʢʘʝʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ð ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʩʪʦʷʥʠʝ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ ʜʦʨʦʛʠ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʜʨʫʛʠʝ [1]. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʩʤʝʨʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʩ 

ʧʨʠʥʷʪʠʝʤ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʛ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʯʘʩʪʥʠʢʦʚ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʫʣʫʯʰʝʥʠʶ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʷʭ, ʧʨʦʚʝʜʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʣʠʘʥʛʠʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ 

ʚʘʩʢʫʣʠʪ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʤʝʯʘʝʪʩʷ ʩʠʩʪʝʤʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʘʧʠʣʣʷʨʦʚ, ʚʝʥʫʣ ʠ ʘʨʪʝʨʠʦʣ. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ ʥʘ ʤʦʤʝʥʪ ʚʝʨʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 42 (51ï65) ʣʝʪ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʧʦʣʠʘʥʛʠʠʪʦʤ ʧʦʯʪʠ ʚʩʝʛʜʘ ʚʳʷʚʣʷʶʪʩʷ ʘʥʪʠʪʝʣʘ ʢ ʮʠʪʦʧʣʘʟʤʝ 

ʥʝʡʪʨʦʬʠʣʦʚ. ɸʥʪʠʪʝʣʘ ʢ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʘʥʪʠʪʝʣʘ ʢ ʧʨʦʪʝʠʥʘʟʝ-3. 

ɹʦʣʝʟʥʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʢʘʢ ʧʦʨʘʞʝʥʠʝ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ 

ʧʦʯʝʢ, ʣʝʛʢʠʭ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʩʤʝʨʪʥʦʩʪʴʶ. ʋ ʧʘʮʠʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʠʡ ʨʠʩʢ ʦʙʦʩʪʨʝʥʠʷ ʠ ʥʝʚʳʩʦʢʘʷ 

ʯʘʩʪʦʪʘ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʯʝʯʥʦʝ ʧʦʨʘʞʝʥʠʝ. ɺ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʠʥʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʧʦʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ 

ʧʦʣʠʘʥʛʠʠʪʝ ʠ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʫ 39-ʣʝʪʥʝʡ ʞʝʥʱʠʥʳ ʩ ʷʚʣʝʥʠʷʤʠ 

ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ, ʣʝʛʢʠʭ ʠ ʩʝʨʜʮʘ ʥʘ ʬʦʥʝ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ʇʨʠ 

ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʥʘʨʫʞʝʥʳ ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʢ  ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ. 

ʋ ʧʘʮʠʝʥʪʢʠ ʈ., 39 ʣʝʪ, ʜʠʘʛʥʦʟ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʣʠʘʥʛʠʠʪ ʫʩʪʘʥʦʚʣʝʥ 31.08.2021 ʛ., 

ʩʤʝʨʪʴ ʥʘʩʪʫʧʠʣʘ 28.06.2024 ʛ., ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 35 ʤʝʩʷʮʝʚ 

(147 ʥʝʜʝʣʴ, 3 ʛʦʜʘ).  

 

Abstract. Microscopic polyangiitis is a necrotizing vasculitis characterized by systemic 

involvement of capillaries, venules, and arterioles. The average age of patients at the time of 

microscopic polyangiitis verification is 42 (51-65) years. Almost all patients with microscopic 

polyangiitis have antineutrophil cytoplasmic antibodies. Antibodies to myeloperoxidase are more 

common than antibodies to proteinase-3. The disease is most commonly characterized by 

involvement of small vessels in the kidneys and lungs, as well as a high frequency of end-stage 

chronic kidney disease and mortality. Patients with microscopic polyangiitis have a low risk of 

exacerbation and a low frequency of arterial hypertension despite renal involvement. The article 

discusses the clinical spectrum of organ involvement in microscopic polyangiitis and presents 

a case description of a 39-year-old woman with renal, lung, and heart involvement against 

the background of concomitant bronchiectatic disease. High titers of myeloperoxidase antibodies 

were detected in the enzyme immunoassay. Patient R., 39 years old, was diagnosed with 

microscopic polyangiitis on August 31, 2021, and died on June 28, 2024, with a disease duration of 

35 months (147 weeks, 3 years). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʣʠʘʥʛʠʠʪ, ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʧʦʯʝʯʥʘʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʛʝʤʦʜʠʘʣʠʟ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ ʣʝʚʦʛʦ 

ʞʝʣʫʜʦʯʢʘ.  

 

Keywords: microscopic polyangiitis, bronchiectatic disease, renal failure, hemodialysis, heart 

failure, left ventricular ejection fraction. 

 

ɺ ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʥʳʭ ʚʘʩʢʫʣʠʪʦʚ (ʉɺ) ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ 

ʧʦʣʠʘʥʛʠʠʪ (ʄʇɸ), ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚ ʦʙʱʝʡ ʧʦʧʫʣʷʮʠʠ ʝʞʝʛʦʜʥʦ ʨʘʩʪʝʪ. ɽʱʝ ʚ 

1926 ʛ. ʠʟʚʝʩʪʥʳʡ ʢʣʠʥʠʮʠʩʪ-ʥʝʬʨʦʣʦʛ ɽ. ʄ. ʊʘʨʝʝʚ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ʜʝʪʘʣʴʥʦ ʠʟʣʦʞʠʣ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʠ ʢʣʠʥʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʉɺ [1].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʳ ʉɺ, ʚʢʣʶʯʘʷ ʄʇɸ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚ ʢʣʠʥʠʢʝ ʨʝʚʤʘʪʦʣʦʛʠʠ, ʥʝʬʨʦʣʦʛʠʠ ʠ ʧʨʦʬʧʘʪʦʣʦʛʠʠ ʠʤ. ɽ. ʄ. ʊʘʨʝʝʚʘ (ʜʠʨʝʢʪʦʨ ð ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉ. ɺ. ʄʦʠʩʝʝʚ), ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 



ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.ru 

ʊ. 10. ˉ8 2024 

https://doi.org/10.33619/2414-2948/105 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 222 

 

ʠʥʩʪʠʪʫʪʝ ʨʝʚʤʘʪʦʣʦʛʠʠ ʠʤʝʥʠ ɺ.ɸ. ʅʘʩʦʥʦʚʦʡ (ʜʠʨʝʢʪʦʨ ï ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʜ-ʨ 

ʤʝʜ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɸ. ʄ. ʃʠʣʘ), ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʨʝʚʤʘʪʦʣʦʛʠʠ ʉɿɻʄʋ ʠʤʝʥʠ ʀ. ʀ. ʄʝʯʥʠʢʦʚʘ (ʜʠʨʝʢʪʦʨ ï ʘʢʘʜʝʤʠʢ ʈɸʅ, ʜ-ʨ ʤʝʜ. ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ ɺ. ʀ. ʄʘʟʫʨʦʚ).  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʦʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʧʦʠʩʢ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʈʀʅʎ, MEDLINE/PubMed ʠ Scopus ʧʦ 

ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ: çɸʅʎɸè, çʉʠʩʪʝʤʥʳʝ ʚʘʩʢʫʣʠʪʳè ʠ çʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʣʠʘʥʛʠʠʪè 

ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠ ʦʙʟʦʨʥʳʭ ʩʪʘʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʦʙʩʫʞʜʘʶʪʩʷ ʢʣʠʥʠʢʦ-

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʧʦʣʠʘʥʛʠʠʪʘ (ʄʇɸ). ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʩʣʫʯʘʷ ʧʘʮʠʝʥʪʘ ʩ ʄʇɸ. ʇʦ ʥʘʢʦʧʣʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʨʠ ʄʇɸ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʣʝʛʦʯʥʳʡ ʢʘʧʠʣʣʷʨʠʪ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ [2, 3-7].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄʇɸ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʯʘʱʝ, ʯʝʤ ʫʟʝʣʢʦʚʳʡ 

ʧʦʣʠʘʨʪʝʨʠʠʪ ʠ ʛʨʘʥʫʣʝʤʘʪʦʟ ɺʝʛʝʥʝʨʘ. ʄʇɸ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʯʠʥʘʝʪʩʷ ʦʩʪʨʦ ʠ 

ʧʨʦʪʝʢʘʝʪ ʪʷʞʝʣʝʝ, ʯʝʤ ʜʨʫʛʠʝ ʩʠʩʪʝʤʥʳʝ ʚʘʩʢʫʣʠʪʳ [1]. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʢʦʧʣʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ ʄʇɸ ʚʦʟʥʠʢʘʝʪ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ ʠ ʜʝʙʶʪʠʨʫʝʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʚ ʩʨʝʜʥʝʤ ʠ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ [2, 3]. ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʄʇɸ ʯʘʱʝ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʩʨʝʜʠ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʇʨʠʯʠʥʘ ʨʘʟʚʠʪʠʷ ʄʇɸ ʚʩʝ ʝʱʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, 

ʠ ʫʯʝʥʳʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʤʫʣʴʪʠʬʘʢʪʦʨʥʦʡ ʧʨʠʨʦʜʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʩʫʞʜʘʝʪʩʷ ʨʦʣʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ ʩ ʬʘʢʪʦʨʘʤʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʟʚʠʪʠʠ ʚʘʩʢʫʣʠʪʦʚ, ʘ ʪʘʢʞʝ ʠʥʬʝʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ ʠʣʠ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ [8]. ʆʧʨʝʜʝʣʝʥʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʄʇɸ ʚʥʦʩʷʪ ʪʘʢʞʝ 

ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʘʥʪʠʛʝʥʘʤ: ʷʜʳ, ʭʠʤʠʢʘʪʳ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʵʥʜʦʛʝʥʥʳʝ ʘʥʪʠʛʝʥʳ. ʀʤʝʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʨʘʟʚʠʪʠʷ ʄʇɸ ʫ 17-

ʣʝʪʥʝʛʦ ʧʦʜʨʦʩʪʢʘ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ [9]. 

ʉʚʝʜʝʥʠʡ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʄʇɸ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʝʪ, ʭʦʪʷ ʩʪʨʘʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʨʝʛʠʦʥʦʚ ʧʣʘʥʝʪʳ ʧʦ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʬʦʥʫ. ʅʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ (199,9 ʪʳʩ. ʢʤĮ) ʥʘʭʦʜʠʪʩʷ 49 ʫʨʘʥʦʚʳʭ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʠ 80 ʦʪʚʘʣʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚ ʢʦʪʦʨʳʭ ʟʘʭʦʨʦʥʝʥʦ ʦʢʦʣʦ 70 ʤʣʥ ʤį 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 14 ʤį ʥʘ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ 

ʨʝʩʧʫʙʣʠʢʠ. ɺ ʟʦʥʘʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 

100 ʪʳʩ. ʯʝʣʦʚʝʢ, ʠ ʫ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʢʣʝʪʦʯʥʦʛʦ ʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʄʇɸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ 

ʚʘʩʢʫʣʠʪ ʣʠʙʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ, ʣʠʙʦ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʤʤʫʥʥʳʭ ʜʝʧʦʟʠʪʦʚ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʢʘʧʠʣʣʷʨʦʚ, ʚʝʥʫʣ, ʘʨʪʝʨʠʦʣ, ʪ.ʝ. ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ [1,2-7]. ɺ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʦʛʫʪ ʚʦʚʣʝʢʘʪʴʩʷ ʘʨʪʝʨʠʠ ʤʝʣʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʢʘʣʠʙʨʘ. ʍʦʪʷ ʩʦʦʙʱʝʥʠʝ ʦ ʄʇɸ ʚ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʧʝʨʚʳʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʪʨʫʜʘʭ J. 

Davson, J. Ball ʠ R. Platt ʚ 1948 ʛ. [11, 12], ʪʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʘʢ ʦʩʦʙʘʷ 

ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʘ ʫʟʝʣʢʦʚʦʛʦ ʧʦʣʠʘʨʪʝʨʠʠʪʘ, ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʨʘʙʦʪʝ F. Wohlwill ʚ 

1923 ʛ. [13].  

ɺ 1985 ʛ., ʧʦʩʣʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʙʦʣʝʝ 100 ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ, ʄʇɸ ʧʦʣʫʯʠʣ 

ʥʦʟʦʣʦʛʠʯʝʩʢʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʩʪʨʫʢʪʫʨʝ ʉɺ, ʘ ʚ ʢʦʥʮʝ 1980-ʭ ʛʦʜʦʚ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʝʛʦ ʩʚʷʟʴ ʩ ʘʥʪʠʥʝʡʪʨʦʬʠʣʴʥʳʤʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʤʠ ʘʥʪʠʪʝʣʘʤʠ (ɸʅʎɸ). 
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ɸʥʪʠʥʝʡʪʨʦʬʠʣʴʥʳʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ (ɸʅʎɸ) ʙʳʣʠ ʦʪʢʨʳʪʳ ʚ 1982 

ʛʦʜʫ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʫʪʦʘʥʪʠʪʝʣʘ ʧʨʦʪʠʚ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʘʥʪʠʛʝʥʦʚ ʥʝʡʪʨʦʬʠʣʦʚ. 

ɸʅʎɸ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʚʘʩʢʫʣʠʪʘʤʠ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ ʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʤʘʣʦʠʤʤʫʥʥʳʤʠ ʚʘʩʢʫʣʠʪʘʤʠ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ, ʭʦʪʷ ʚ 10-20% ʩʣʫʯʘʝʚ ʤʘʣʦʠʤʤʫʥʥʳʭ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʦʚ ʠʭ ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʝʪʩʷ. ʉ 1996 ʛʦʜʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʚʥʝʜʨʝʥʳ ʩʪʘʥʜʘʨʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʜʚʘ ʪʠʧʘ 

ʩʚʝʯʝʥʠʷ ʧʨʠ ʠʥʢʫʙʘʮʠʠ ʩʳʚʦʨʦʪʢʠ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʚ ʵʪʘʥʦʣʝ ʥʝʡʪʨʦʬʠʣʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ɸʅʎɸ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʜʚʘ ʪʠʧʘ 

ʘʥʪʠʥʝʡʪʨʦʬʠʣʴʥʳʭ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ: ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ɸʅʎɸ (ʮ-ɸʅʎɸ), 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʨʦʪʠʚ ʧʨʦʪʝʠʥʘʟʳ-3 ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʤʦʥʦʮʠʪʦʚ, ʠ ʧʝʨʠʥʫʢʣʝʘʨʥʘʷ ɸʅʎɸ (ʧ-

ɸʅʎɸ), ʥʘʧʨʘʚʣʝʥʥʘʷ ʧʨʦʪʠʚ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʳ. 

ɺ ʢʣʠʥʠʢʝ ʠʤʤʫʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʘʥʪʠʪʝʣʘ ʢ ʧʨʦʪʝʠʥʘʟʝ-3 (ʮ-ɸʅʎɸ) ʠ 

ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ (ʧ-ɸʅʎɸ) ʤʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʳʷʚʣʝʥʠʝ ɸʅʎɸ ʚ ʩʳʚʦʨʦʪʢʝ ʧʦʯʪʠ ʚʩʝʛʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚʘʩʢʫʣʠʪʘ ʤʝʣʢʠʭ 

ʩʦʩʫʜʦʚ. ɺ ʩʣʫʯʘʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʦʣʠʘʥʛʠʠʪʘ (ʄʇɸ) ʧ-ɸʅʎɸ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ 40-

80% ʩʣʫʯʘʝʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʨʦʪʝʠʥʘʟʘ-3 ʩʦʜʝʨʞʠʪʩʷ ʚ ʛʨʘʥʫʣʘʭ ʥʝʡʪʨʦʬʠʣʦʚ 

ʠ ʚ ʢʘʯʝʩʪʚʝ ʬʝʨʤʝʥʪʘ ʫʩʠʣʠʚʘʝʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʥʝʡʪʨʦʬʠʣʦʚ, ʘ ʪʘʢʞʝ 

ʠʥʜʫʮʠʨʫʝʪ ʘʧʦʧʪʦʟ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ. ʄʠʝʣʦʧʝʨʦʢʩʠʜʘʟʘ, ʷʚʣʷʷʩʴ ʣʠʟʦʩʦʤʘʣʴʥʳʤ 

ʬʝʨʤʝʥʪʦʤ ʥʝʡʪʨʦʬʠʣʦʚ, ʦʙʣʘʜʘʝʪ ʙʘʢʪʝʨʠʮʠʜʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʜʫʢʮʠʶ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʦʢʩʠʜʘʥʪʦʚ [14].  

ʉ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʄʇɸ ʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ 

ʢʦʤʧʣʝʤʝʥʪʘ, ʚʳʟʚʘʥʥʘʷ ʮ-ɸʅʎɸ ʠ ʧ-ɸʅʎɸ, ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʨʘʟʥʦʡ 

ʧʘʪʦʛʝʥʥʦʩʪʠ. ɼʣʷ ʄʇɸ ʭʘʨʘʢʪʝʨʥʳ ʥʝʢʨʦʪʠʟʠʨʫʶʱʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʡ 

ʘʣʴʚʝʦʣʠʪ ʠ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʥʫʣʝʤʘʪʦʟʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ. ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ, ʄʇɸ ʦʙʳʯʥʦ 

ʥʘʯʠʥʘʝʪʩʷ ʦʩʪʨʦ ʠ ʧʨʦʪʝʢʘʝʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦ [2].  

ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʜʦʤʠʥʠʨʫʶʪ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʠ ʣʝʛʢʠʭ. ʉ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʜʝʛʨʘʥʫʣʷʮʠʷ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʠʭ ʦʢʠʩʣʠʪʝʣʴʥʳʡ 

ʚʟʨʳʚ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʝʥʠʷ ʩʦʩʫʜʦʚ ʠʛʨʘʝʪ ʩʪʠʤʫʣʷʮʠʷ ʘʜʛʝʟʠʠ ʥʝʡʪʨʦʬʠʣʦʚ 

ʢ ʵʥʜʦʪʝʣʠʶ, ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʪʨʦʤʙʦʟʦʚ ʠ ʛʠʧʝʨʢʦʘʛʫʣʷʮʠʠ [15].  

ʇʨʠ ʵʪʦʤ ʘʧʦʧʪʦʟ ʵʥʜʦʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʄʇɸ ʧʨʦʠʩʭʦʜʠʪ ʣʦʢʘʣʴʥʦ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʝʣʢʠʭ ʩʦʩʫʜʘʭ, ʪʦʛʜʘ ʢʘʢ ʦʢʩʠʜʘʥʪʳ, ʚʳʩʚʦʙʦʞʜʘʷʩʴ ʚ ʢʨʦʚʦʪʦʢ, 

ʜʝʡʩʪʚʫʶʪ ʩʠʩʪʝʤʥʦ [16].  

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʦʩʚʝʪʝ ʩʦʩʫʜʦʚ, 

ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʩʚʝʨʪʳʚʘʥʠʷ 

ʢʨʦʚʠ, ʘʛʨʝʛʘʮʠʷ ʪʨʦʤʙʦʮʠʪʦʚ, ʜʝʛʨʘʥʫʣʷʮʠʷ ʪʫʯʥʳʭ ʢʣʝʪʦʢ ʠ ʧʨʦʜʫʢʮʠʷ ʪʢʘʥʝʚʦʛʦ ʬʘʢʪʦʨʘ ʚ 

ʩʪʝʥʢʝ ʩʦʩʫʜʘ [17].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʉ3-ʢʦʤʧʣʝʤʝʥʪ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʠʩʪʝʤʦʡ 

ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ [18, 19], ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʧʨʦʪʨʦʤʙʦʪʠʯʝʩʢʠʡ ʬʦʥ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ C3-ʢʦʤʧʦʥʝʥʪʘ ʢʦʤʧʣʝʤʝʥʪʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʥʝʟʘʚʠʩʠʤʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʪʨʦʤʙʦʟʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʩʠʩʪʝʤʥʳʤʠ ʚʘʩʢʫʣʠʪʘʤʠ, ʚʢʣʶʯʘʷ ʄʇɸ 

[20].  

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʄʇɸ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʘʥʪʠʪʝʣʘʤʠ ʢ 

ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʤ ʘʥʪʠʛʝʥʘʤ ʥʝʡʪʨʦʬʠʣʳ ʧʦʩʣʝ ʧʨʘʡʤʠʨʦʚʘʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ 

ʮʠʪʦʢʠʥʘʤʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʪʢʘʥʝʚʦʡ ʬʘʢʪʦʨ ʤʠʢʨʦʯʘʩʪʠʮʘʤʠ ʥʝʡʪʨʦʬʠʣʦʚ ʠ ʚʥʝʢʣʝʪʦʯʥʳʤʠ 

ʥʝʡʪʨʦʬʠʣʴʥʳʤʠ ʣʦʚʫʰʢʘʤʠ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʫʢʮʠʶ ʪʨʦʤʙʠʥʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʪʨʦʤʙʦʟʫ [21]. 
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ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʄʇɸ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ ʥʝʸ ʧʦʯʝʢ ʠ ʣʝʛʢʠʭ, ʣʦʢʘʣʠʟʘʮʠʠ ʩʦʩʫʜʦʚ, ʘ ʪʘʢʞʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʆʙʱʠʤʠ (ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤʠ) ʩʠʤʧʪʦʤʘʤʠ ʄʇɸ ʷʚʣʷʶʪʩʷ: ʣʠʭʦʨʘʜʢʘ, 

ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʪʝʣʘ, ʦʙʱʘʷ ʤʳʰʝʯʥʘʷ ʩʣʘʙʦʩʪʴ, ʤʠʘʣʛʠʠ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʘʨʪʨʘʣʛʠʠ, ʘʨʪʨʠʪ 

ʠ ʪ.ʜ. 

ʇʦʯʢʠ ʧʨʠ ʄʇɸ. ʇʦʨʘʞʝʥʠʝ ʧʦʯʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ, 

ʧʨʠʯʝʤ ʫ ʢʘʞʜʦʛʦ ʚʪʦʨʦʛʦ ʚʳʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʢ ʧʨʦʪʝʠʥʘʟʝ-3. ʉʧʝʢʪʨ 

ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʛʝʤʘʪʫʨʠʠ ʜʦ ʥʝʬʨʦʪʠʯʝʩʢʦʡ 

ʧʨʦʪʝʠʥʫʨʠʠ [22].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ʧʨʦʪʝʠʥʘʟʝ-3 ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ 

ʪʷʞʝʣʳʤ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʙʳʩʪʨʳʤ ʩʥʠʞʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʯʝʢ ʠ 

ʨʘʟʚʠʪʠʝʤ ʜʠʘʣʠʟ-ʟʘʚʠʩʠʤʦʛʦ ʦʩʪʨʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʝʢ (ʆʇʇ). ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʧʦʯʝʢ ʧʨʠ ʄʇɸ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 61% ʧʘʮʠʝʥʪʦʚ [23].  

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ [15], ʧʨʠ ʄʇɸ ʥʘ ʘʫʪʦʧʩʠʠ ʚʳʷʚʣʷʶʪʩʷ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʵʢʩʪʨʘʢʘʧʠʣʣʷʨʥʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʘ, ʚʘʢʫʦʣʴʥʦʡ ʜʠʩʪʨʦʬʠʠ ʠ 

ʥʝʢʨʦʟʘ ʵʧʠʪʝʣʠʷ ʢʘʥʘʣʴʮʝʚ. ʉʦʛʣʘʩʥʦ ʟʘʨʫʙʝʞʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʠʤʤʫʥʦʬʣʶʦʨʝʩʮʝʥʮʠʷ 

ʪʢʘʥʠ ʧʦʯʝʢ ʧʨʠ ʄʇɸ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪ ʠʤʤʫʥʥʳʭ ʜʝʧʦʟʠʪʦʚ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʤʘʣʦʠʤʤʫʥʥʦʛʦ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʘ [24].  

ɻʠʩʪʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʯʢʘʭ ʚʢʣʶʯʘʶʪ ʬʠʙʨʠʥʦʠʜʥʳʡ ʥʝʢʨʦʟ ʢʘʧʠʣʣʷʨʦʚ 

ʢʣʫʙʦʯʢʦʚ ʠ ʘʨʪʝʨʠʦʣ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʩʪʨʘʢʘʧʠʣʣʷʨʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ, 

ʬʠʙʨʠʥʦʟʥʦ-ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʠ ʬʠʙʨʦʟʥʳʭ ʧʦʣʫʣʫʥʠʡ [15]. 

ʃʝʛʢʠʝ ʧʨʠ ʄʇɸ. ʇʦʨʘʞʝʥʠʝ ʣʝʛʢʠʭ ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʧʦʣʠʘʥʛʠʠʪʝ (ʄʇɸ) 

ʦʪʤʝʯʘʝʪʩʷ ʚ 23% ʩʣʫʯʘʝʚ (ʩ ʜʠʘʧʘʟʦʥʦʤ ʦʪ 35% ʜʦ 73%) ʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝʤ ʥʝʢʨʦʪʠʟʠʨʫʶʱʝʛʦ ʘʣʴʚʝʦʣʠʪʘ, ʨʝʞʝ ð ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʣʝʛʦʯʥʦʛʦ ʬʠʙʨʦʟʘ [25].  

ʅʘʯʘʣʦ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʩʧʠʨʘʪʦʨʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ [26], ʦʩʦʙʝʥʥʦ 

ʚ ʧʝʨʠʦʜ ʙʘʢʪʝʨʠʘʣʴʥʦ-ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʚʢʣʶʯʘʶʪ ʙʦʣʠ ʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʝ, ʦʜʳʰʢʫ, ʢʘʰʝʣʴ ʠ ʢʨʦʚʦʭʘʨʢʘʥʴʝ. ʈʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʚʳʷʚʣʷʝʪ ʠʥʬʠʣʴʪʨʘʪʳ ʙʝʟ ʨʘʩʧʘʜʘ, ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʧʣʝʚʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ. ʆʧʠʩʘʥ 

ʩʣʫʯʘʡ ʩʫʙʧʣʝʚʨʘʣʴʥʦʛʦ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʩ ʘʪʝʣʝʢʪʘʟʦʤ ʣʝʛʢʠʭ [15].  

ʇʨʠ ʄʇɸ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʙʫʣʣ ʚ ʣʝʛʢʠʭ ʠ ʨʘʟʚʠʪʠʝ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʜʠʬʬʫʟʥʦʛʦ 

ʵʥʜʦʙʨʦʥʭʠʪʘ [25].  

ɺ ʩʣʫʯʘʷʭ ʚʷʣʦʪʝʢʫʱʝʡ ʬʦʨʤʳ ʄʇɸ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʨʪʠʥʘ ʧʥʝʚʤʦʬʠʙʨʦʟʘ ʠ 

ʭʨʦʥʠʯʝʩʢʦʡ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʧʨʠ ʠʜʠʦʧʘʪʠʯʝʩʢʦʤ 

ʣʝʛʦʯʥʦʤ ʬʠʙʨʦʟʝ ʫ 1,7ï25,7% ʧʘʮʠʝʥʪʦʚ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʄʇɸ [27, 28].  

ʅʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʢʣʠʥʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʧʦʨʘʞʝʥʠʷ ʣʝʛʢʠʭ ʧʨʠ ʄʇɸ 

ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʫʶ ʙʨʦʥʭʠʘʣʴʥʫʶ ʘʩʪʤʫ, ʵʦʟʠʥʦʬʠʣʴʥʫʶ ʧʥʝʚʤʦʥʠʶ ʠ 

ʛʠʧʝʨʵʦʟʠʥʦʬʠʣʴʥʳʡ ʩʠʥʜʨʦʤ [15].  

ʇʦʨʘʞʝʥʠʝ ʣʝʛʢʠʭ ʧʨʠ ʄʇɸ ʧʨʦʪʝʢʘʝʪ ʪʷʞʝʣʦ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʘʥʪʠʪʝʣ ʢ 

ʧʨʦʪʝʠʥʘʟʝ-3. ʋ ʧʦʣʦʚʠʥʳ ʧʘʮʠʝʥʪʦʚ ʙʦʣʝʟʥʴ ʦʩʣʦʞʥʷʝʪʩʷ ʣʝʛʦʯʥʳʤ ʢʨʦʚʦʪʝʯʝʥʠʝʤ, ʠ 

ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʩʣʫʯʘʡ ʩʪʘʥʦʚʠʪʩʷ ʬʘʪʘʣʴʥʳʤ. ʇʨʠ ʘʫʪʦʧʩʠʠ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ ʯʘʩʪʦ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʩʝʧʪʘʣʴʥʳʡ ʢʘʧʠʣʣʷʨʠʪ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʡʪʨʦʬʠʣʴʥʳʤʠ ʠʥʬʠʣʴʪʨʘʮʠʷʤʠ 

[29]. ɺ ʩʣʫʯʘʷʭ ʛʠʧʝʨʧʨʦʜʫʢʮʠʠ ʘʥʪʠʪʝʣ ʢ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ 

ʬʠʙʨʦʟʠʨʫʶʱʝʛʦ ʘʣʴʚʝʦʣʠʪʘ. ʅʘʧʨʠʤʝʨ, ʥʝʜʘʚʥʦ ʦʧʠʩʘʥ ʩʣʫʯʘʡ 79-ʣʝʪʥʝʡ ʧʘʮʠʝʥʪʢʠ ʩ 

ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤ ʬʠʙʨʦʟʦʤ ʣʝʛʢʠʭ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʄʇɸ ʠ 

ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʩ ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʘʥʪʠʪʝʣ ʢ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ ʠ ʨʝʚʤʘʪʦʠʜʥʦʤʫ ʬʘʢʪʦʨʫ 

[30].  
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʄʇɸ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʣʝʛʢʠʭ ʠ 

ʛʠʧʝʨʧʨʦʜʫʢʮʠʝʡ ʘʥʪʠʪʝʣ ʢ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ ʠ ʨʝʚʤʘʪʦʠʜʥʦʤʫ ʬʘʢʪʦʨʫ ʧʨʦʛʥʦʟ 

ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ. ɺ ʥʝʜʘʚʥʝʡ ʧʫʙʣʠʢʘʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʣʝʛʦʯʥʳʡ ʢʘʧʠʣʣʷʨʠʪ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ 50% ʩʣʫʯʘʝʚ ʄʇɸ. ɺʘʞʥʦ ʪʘʢʞʝ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʪʨʘʢʪʘ ʧʨʠ ʄʇɸ ʤʦʞʝʪ ʧʨʦʪʝʢʘʪʴ ʙʝʩʩʠʤʧʪʦʤʥʦ [5]. 

ʉʝʨʜʮʝ ʧʨʠ ʄʇɸ. ɺ ʥʝʜʘʚʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʩʣʫʯʘʡ ʄʇɸ, 

ʧʨʦʪʝʢʘʶʱʝʛʦ ʩ ʨʘʥʥʠʤ ʧʦʨʘʞʝʥʠʝʤ ʣʸʛʢʠʭ (ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʡ ʪʠʧ ʧʦʨʘʞʝʥʠʷ, 

ʢʨʦʚʦʭʘʨʢʘʥʴʝ) ʠ ʧʦʯʝʢ (ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʪʝʯʝʥʠʝ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʘ). ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʜʦʧʦʣʥʷʣʘʩʴ ʧʨʦʷʚʣʝʥʠʷʤʠ ʘʥʪʠʬʦʩʬʦʣʠʧʠʜʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʨʝʜʢʠʤ ʦʩʣʦʞʥʝʥʠʝʤ ʚ ʚʠʜʝ 

ʥʝʠʥʬʝʢʮʠʦʥʥʦʛʦ ʪʨʦʤʙʦʪʠʯʝʩʢʦʛʦ ʵʥʜʦʢʘʨʜʠʪʘ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʯʝʪʘʥʥʦʛʦ ʢʣʘʧʘʥʥʦʛʦ ʧʦʨʦʢʘ [31]. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʧʨʠ ʄʇɸ ʧʦʨʘʞʝʥʠʝ ʵʥʜʦʢʘʨʜʘ ʠ ʢʣʘʧʘʥʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 64% ʩʣʫʯʘʝʚ [32]. ɺ ʦʜʥʦʤ ʠʟ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʄʇɸ ʩʦʩʪʘʚʣʷʝʪ 35% ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʦʨʦʥʘʨʠʠʪʘ ʠ ʧʝʨʠʢʘʨʜʠʪʘ [23].  

ʈʠʩʢ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʄʇɸ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʧʘʮʠʝʥʪʘ 

ʘʥʪʠʪʝʣ ʢ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ [33].  

ʂʦʞʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʄʇɸ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤʠ ʠ/ʠʣʠ ʷʟʚʝʥʥʦ-

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʤʠ ʚʳʩʳʧʘʥʠʷʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʢʦʞʝ ʢʦʥʝʯʥʦʩʪʝʡ. ʈʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

livedo reticularis, ʥʝʢʨʦʟʳ ʢʦʞʠ ʠ ʧʦʜʣʝʞʘʱʠʭ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʆʪʜʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʩʦʦʙʱʘʶʪ ʦ ʢʦʞʥʳʭ ʧʝʪʝʭʠʘʣʴʥʳʭ ʚʳʩʳʧʘʥʠʷʭ ʥʘ ʢʦʥʝʯʥʦʩʪʷʭ [25].  

ɺ ʦʜʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʫ ʧʦʞʠʣʦʡ ʧʘʮʠʝʥʪʢʠ ʩ ʄʇɸ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʛʘʥʛʨʝʥʘ 

ʧʘʣʴʮʝʚ ʣʝʚʦʡ ʩʪʦʧʳ ʠ ʧʨʘʚʦʡ ʢʠʩʪʠ [15]. ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʤ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʧʠʩʘʥʳ 

ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʢʦʞʠ, ʚʘʟʦʩʧʘʟʤ ʠ ʧʘʨʘʣʠʯ ʩʦʩʫʜʦʚ ʧʦ ʪʠʧʫ ʈʝʡʥʦ ʫ ʧʘʮʠʝʥʪʢʠ ʩ ʄʇɸ [34].  

ɺ ʪʨʫʜʘʭ ɺ. ɸ. ʅʘʩʦʥʦʚʦʡ ʫʧʦʤʠʥʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʄʇɸ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʠʟʤʝʥʝʥʠʷ 

ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚ ʚʠʜʝ ʘʪʨʦʬʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʥʦʩʘ ʠ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ 

ʨʠʥʠʪʘ (ʙʝʟ ʜʝʩʪʨʫʢʮʠʠ ʠ ʩ ʦʙʨʘʪʠʤʳʤ ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʚʠʪʠʷ) [2]. 

ʄʳʰʮʳ ʧʨʠ ʄʇɸ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ, ʧʦʪʝʨʷ 

ʤʘʩʩʳ ʪʝʣʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ. ʇʦʨʘʞʝʥʠʝ ʤʳʰʮ ʧʨʠ ʄʇɸ ʚʩʝʛʜʘ ʩʦʯʝʪʘʝʪʩʷ ʩ ʚʦʚʣʝʯʝʥʠʝʤ 

ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʫʩʪʘʚʦʚ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 38-65% [35]. 

ʆʨʛʘʥʳ ʟʨʝʥʠʷ ʧʨʠ ʄʇɸ. ʇʨʠ ʄʇɸ ʫ ʢʘʞʜʦʛʦ ʪʨʝʪʴʝʛʦ ʧʘʮʠʝʥʪʘ ʨʘʟʚʠʚʘʶʪʩʷ 

ʧʦʨʘʞʝʥʠʷ ʛʣʘʟ ʚ ʚʠʜʝ ʵʧʠʩʢʣʝʨʠʪʘ ʠ ʢʝʨʘʪʦʢʦʥʲʶʥʢʪʠʚʠʪʘ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ 

ʧʨʠ ʥʘʣʠʯʠʠ ʘʥʪʠʪʝʣ ʢ ʧʨʦʪʝʠʥʘʟʝ-3. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʨʘʞʝʥʠʝ ʛʣʘʟ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʫ 25% ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʦʩʷʪ ʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ [31]. 

ʅʝʨʚʥʘʷ ʩʠʩʪʝʤʘ ʧʨʠ ʄʇɸ. ʇʦʨʘʞʝʥʠʝ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫ 30-35% ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ. ʅʝʨʝʜʢʦ ʵʪʦ ʧʦʨʘʞʝʥʠʝ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ, ʧʨʦʷʚʣʷʷʩʴ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʩʝʥʩʦʨʥʦ-ʤʦʪʦʨʥʳʤ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʤʦʥʦʥʝʚʨʠʪʦʤ [36,37]. ɺ ʜʨʫʛʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦʨʘʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʮʝʨʝʙʨʘʣʴʥʦʛʦ 

ʚʘʩʢʫʣʠʪʘ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 22% ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ [23].  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʄʇɸ 

ʷʚʣʷʝʪʩʷ ʠʰʝʤʠʯʝʩʢʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ, ʨʝʛʠʩʪʨʠʨʫʝʤʘʷ ʚ 65% ʩʣʫʯʘʝʚ [23].  

ɺ ʦʜʥʦʤ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ [15] ʦʧʠʩʘʥ ʩʣʫʯʘʡ ʪʷʞʝʣʦʛʦ ʪʝʯʝʥʠʷ ʄʇɸ ʫ ʧʦʞʠʣʦʡ 

ʧʘʮʠʝʥʪʢʠ ʩ ʦʞʠʨʝʥʠʝʤ III ʩʪʝʧʝʥʠ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʥʝʡʨʦʧʘʪʠʝʡ. ɺ ʜʨʫʛʦʤ 

ʩʣʫʯʘʝ ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʪʨʘʥʟʠʪʦʨʥʘʷ ʠʰʝʤʠʯʝʩʢʘʷ ʘʪʘʢʘ ʚ ʩʠʩʪʝʤʝ ʣʝʚʦʡ 

ʩʨʝʜʥʝʤʦʟʛʦʚʦʡ ʘʨʪʝʨʠʠ ʫ 38-ʣʝʪʥʝʛʦ ʧʘʮʠʝʥʪʘ ʩ ʄʇɸ [31]. 

ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʧʨʠ ʄʇɸ. ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʧʨʠ ʄʇɸ ʯʘʩʪʦ 

ʩʪʨʘʜʘʝʪ ʚʩʣʝʜʩʪʚʠʝ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʚʘʩʢʫʣʠʪʘ ʤʝʣʢʠʭ ʩʦʩʫʜʦʚ ʢʠʰʝʯʥʠʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
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ʙʦʣʷʤ ʠ ʜʠʘʨʝʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʢ ʷʟʚʝʥʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʩʣʠʟʠʩʪʦʡ 

ʢʠʰʝʯʥʠʢʘ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ ʪʘʢʞʝ ʥʝʨʝʜʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʛʝʧʘʪʦʤʝʛʘʣʠʷ ʠ ʧʦʚʳʰʝʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʝʯʝʥʦʯʥʳʭ ʪʨʘʥʩʘʤʠʥʘʟ. ʍʦʪʷ ʧʦʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʦʡ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ ʧʨʠ 

ʄʇɸ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ, ʮʠʪʦʩʪʘʪʠʢʦʚ ʠ ʥʝʩʪʝʨʦʠʜʥʳʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ 

ʄʇɸ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʷʟʚʝʥʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ ʞʝʣʫʜʢʘ ʠ ʢʠʰʝʯʥʠʢʘ [31]. 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʄʇɸ. ʅʝʨʝʜʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ ʚ ʢʘʯʝʩʪʚʝ 

ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʧʘʪʦʣʦʛʠʠ ʥʘʭʦʜʷʪ ʧʦʣʠʧʳ ʩʣʝʧʦʡ ʢʠʰʢʠ, ʜʠʚʝʨʪʠʢʫʣʳ ʞʝʣʫʜʢʘ ʠ ʤʠʦʤʳ 

ʤʘʪʢʠ [38].  

ʋ ʣʠʮ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʄʇɸ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʴʶ, ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 2 ʪʠʧʘ, ʭʨʦʥʠʯʝʩʢʦʡ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, 

ʦʩʪʝʦʘʨʪʨʠʪʦʤ ʠ ʤʦʯʝʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʴʶ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ (ʜʦ ʥʘʯʘʣʘ ʄʇɸ ʫ ʧʘʮʠʝʥʪʘ) 

ʦʪʤʝʯʘʝʪʩʷ ʙʨʦʥʭʦʵʢʪʘʟ. ɺ ʨʘʙʦʪʝ ʅ. ʌ. ʌʨʦʣʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʧʠʩʘʥ ʩʣʫʯʘʡ ʄʇɸ, ʧʝʨʚʳʤ 

ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʩʪʘʣʦ ʧʦʨʘʞʝʥʠʝ ʩʫʩʪʘʚʦʚ, ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʝʝʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʨʪʨʘʣʛʠʷʤʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʛʠʧʝʨʧʨʦʜʫʢʮʠʷ 

ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʬʘʢʪʦʨʘ (ʈʌ) ʠ ʘʥʪʠʪʝʣ ʢ ʮʠʢʣʠʯʝʩʢʦʤʫ ʮʠʪʨʫʣʣʠʥʠʨʦʚʘʥʥʦʤʫ ʧʝʧʪʠʜʫ 

(ɸʎʎʇ) ʜʘʣʘ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ (ʈɸ). ʏʝʨʝʟ ʜʚʘ ʛʦʜʘ ʦʪ ʥʘʯʘʣʘ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʢʠ ʨʘʟʚʠʣʘʩʴ ʪʷʞʝʣʘʷ ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʜʠʘʛʥʦʟ ʄʇɸ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʩ ʧʦʤʦʱʴʶ ʥʝʬʨʦʙʠʦʧʩʠʠ, ʚʳʷʚʠʚʰʝʡ ʠʤʤʫʥʦʥʝʛʘʪʠʚʥʳʡ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ ʩ ʧʦʣʫʣʫʥʠʷʤʠ. ʊʘʢʞʝ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʫ ʧʘʮʠʝʥʪʢʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ɸʅʎɸ. ʇʨʠ ʜʝʩʷʪʠʣʝʪʥʝʤ ʥʘʙʣʶʜʝʥʠʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʩʪʝʡ, ʪʠʧʠʯʥʳʝ ʜʣʷ ʈɸ [39].  

ʕʪʦʪ ʩʣʫʯʘʡ ʚʥʦʚʴ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ ʠ ʨʘʟʚʠʪʠʝ ʄʇɸ ʚ ʧʦʞʠʣʦʤ 

ʚʦʟʨʘʩʪʝ ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ. 

ʂʣʠʥʠʢʦ-ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʡ, ʪʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʠʩʭʦʜʦʚ ʄʇɸ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʩʪʘʮʠʦʥʘʨʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ, ʜʠʘʛʥʦʩʪʠʢʘ ʄʇɸ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʥʘ ʧʦʣʦʞʝʥʠʷʭ ACR (American College of Rheumatology) ʠ EULAR (European League Against 

Rheumatism), ʜʦʧʦʣʥʝʥʥʦʝ ʚ 2022 ʛ. 

 

ʂʃɸʉʉʀʌʀʂɸʎʀʆʅʅʓɽ ʂʈʀʊɽʈʀʀ ʄʀʂʈʆʉʂʆʇʀʏɽʉʂʆɻʆ ʇʆʃʀɸʅɻʀʀʊɸ 

(ACR/EULAR, 2022) [40] 
 

ʂʣʠʥʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ɹʘʣʣ  

ʇʦʨʘʞʝʥʠʝ ʥʦʩʘ: ʢʨʦʚʷʥʠʩʪʦʝ ʦʪʜʝʣʷʝʤʦʝ, ʷʟʚʳ, ʢʦʨʦʯʢʠ, ʟʘʣʦʞʝʥʥʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ ʥʦʩʦʚʦʛʦ 

ʜʳʭʘʥʠʷ, ʜʝʬʝʢʪ ʠʣʠ ʧʝʨʬʦʨʘʮʠʷ ʥʦʩʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ 

- 3  

ʃʘʙʦʨʘʪʦʨʥʳʝ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʥʘ ʧ-ɸʅʎɸ ʠʣʠ ʄʇʆ-ɸʅʎɸ +6  

ʃʝʛʦʯʥʳʡ ʬʠʙʨʦʟ ʠʣʠ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʣʝʛʢʠʭ ʧʦ ʜʘʥʥʳʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʨʛʘʥʦʚ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

+3 

ʄʘʣʦʠʤʤʫʥʥʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ ʧʦ ʜʘʥʥʳʤ ʙʠʦʧʩʠʠ ʧʦʯʢʠ +3 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʥʘ ʮ-ɸʅʎɸ ʠʣʠ ʧʨʦʪʝʠʥʘʟʘ-3 - ɸʅʎɸ -1 

ʏʠʩʣʦ ʵʦʟʠʥʦʬʠʣʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ Ó1Ĭ109/ʣ -4 
 

ʇʨʠʤʝʯʘʥʠʝ. ʉʣʝʜʫʝʪ ʩʣʦʞʠʪ ɹʙʘʣʣʳ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʫ ʧʘʮʠʝʥʪʘ. ʉʫʤʤʘʨʥʳʡ 

ʙʘʣʣ Ó5 ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʢʘʢ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʣʠʘʥʛʠʠʪ [40] 
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ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʵʢʩʧʝʨʪʳ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʉɺ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ (ʪʘʙʣ.) ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʢʨʠʪʝʨʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʦʣʠʘʥʛʠʠʪʘ, ʝʩʣʠ: ʫ ʧʘʮʠʝʥʪʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʚʘʩʢʫʣʠʪ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʩʦʩʫʜʦʚ; ʫ ʧʘʮʠʝʥʪʘ ʠʩʢʣʶʯʝʥʳ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʜʠʘʛʥʦʟʳ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʠʪʠʨʦʚʘʪʴ ʚʘʩʢʫʣʠʪ.  

ʄʥʦʛʦʦʙʨʘʟʠʝ ʚʘʨʠʘʥʪʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʄʇɸ ʩʪʘʚʠʪ ʧʝʨʝʜ ʚʨʘʯʘʤʠ ʥʝʧʨʦʩʪʫʶ 

ʟʘʜʘʯʫ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ ʚʨʘʯ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢ ʠ 

ʚʘʨʠʘʥʪ ʜʝʙʶʪʘ ʄʇɸ, ʦʮʝʥʠʚʘʷ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ [23]. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤʠ ʧʦʯʝʯʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʄʇɸ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʣʝʛʢʠʭ ʠ ʩʝʨʜʮʘ ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʨʘʞʝʥʠʷ ʧʦʯʝʢ, ʣʝʛʢʠʭ ʠ ʩʝʨʜʮʘ ʧʨʠ ɸʅʎɸ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʤ ʚʘʩʢʫʣʠʪʝ 

ʧʨʠʚʦʜʠʤ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʥʘʰʝʡ ʧʘʮʠʝʥʪʢʠ ʈ., 39 ʣʝʪ. 

 

ʂʣʠʥʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ 

ʇʘʮʠʝʥʪʢʘ ʧʦʩʪʫʧʠʣʘ ʚ ʦʪʜʝʣʝʥʠʝ ʧʫʣʴʤʦʥʦʣʦʛʠʠ ʩ ʞʘʣʦʙʘʤʠ ʥʘ: ʢʘʰʝʣʴ ʠ 

ʢʨʦʚʦʭʘʨʢʘʥʴʝ; ʦʜʳʰʢʫ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ; 

ʩʠʤʤʝʪʨʠʯʥʳʝ ʦʪʸʢʠ ʛʦʣʝʥʝʡ ʠ ʩʪʦʧ; ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (ɸɼ); 

ʩʝʨʜʮʝʙʠʝʥʠʝ; ʚʳʨʘʞʝʥʥʫʶ ʤʳʰʝʯʥʫʶ ʩʣʘʙʦʩʪʴ; ʦʪʸʢ ʣʠʮʘ; ʙʦʣʠ ʚ ʩʫʩʪʘʚʘʭ.  

ʀʩʪʦʨʠʷ ʥʘʩʪʦʷʱʝʛʦ ʟʘʙʦʣʝʚʘʥʠʷ: ʩʦ ʩʣʦʚ ʧʘʮʠʝʥʪʢʠ ʢʘʰʣʝʚʦʡ ʩʠʥʜʨʦʤ ʦʪʤʝʯʘʝʪ ʩ 

ʜʝʪʩʪʚʘ, ʢʘʰʝʣʴ ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʣʠʟʠʩʪʦ-ʛʥʦʡʥʦʡ ʤʦʢʨʦʪʳ, ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʣʫʯʘʣʘ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʠʡ ʙʨʦʥʭʠʪ.  

ʉ ʷʥʚʘʨʷ 2021 ʛ ʦʪʤʝʯʘʝʪ ʩʥʠʞʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʦʙʱʫʶ ʤʳʰʝʯʥʫʶ ʩʣʘʙʦʩʪʴ. ɺ ʘʧʨʝʣʝ ʪʦʛʦ ʞʝ 

ʛʦʜʘ ʦʙʥʘʨʫʞʠʣʘ ʤʦʯʫ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʙʨʘʪʠʣʘʩʴ ʢ ʪʝʨʘʧʝʚʪʫ ʠ ʫʨʦʣʦʛʫ ʧʦ 

ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʣʝʯʝʥʠʝ ʥʝ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʢʣʠʥʠʯʝʩʢʦʤʫ 

ʵʬʬʝʢʪʫ. ɺ ʩʚʷʟʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʘʰʣʷ (ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʡ) ʠ ʦʜʳʰʢʠ ʦʩʤʦʪʨʝʥʘ 

ʧʫʣʴʤʦʥʦʣʦʛʦʤ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʨʦʥʭʦʩʢʦʧʠʠ ʙʳʣʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʳ ʵʥʜʦʩʢʦʧʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʘʥʝʤʠʠ (ʛʝʤʦʛʣʦʙʠʥ (Hb) 99 ʛ/ʣ) ʠ 

ʧʨʦʪʝʠʥʫʨʠʠ (ʩʫʪʦʯʥʘʷ ʵʢʩʢʨʝʮʠʷ ʙʝʣʢʘ ʩ ʤʦʯʦʡ, 3400 ʤʛ). ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: 

ʢʨʝʘʪʠʥʠʥ 104 ʤʢʤʦʣʴ/ʣ, ʢʘʣʴʮʠʡ 2,16 ʤʤʦʣʴ/ʣ, ʬʦʩʬʦʨ 1,24 ʤʤʦʣʴ/ʣ. ʉʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʠ (ʉʂʌ), ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʤʝʪʦʜʠʢʘʤ CKD-EPI (Chronic Kidney Disease 

Epidemiology Collaboration) ʠ MDRD (Modification of Diet in Renal Disease) ʩʦʩʪʘʚʠʣʘ 56 

ʤʣ/ʤʠʥ ʠ 53 ʤʣ/ʤʠʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʣʠʨʝʥʩ ʢʨʝʘʪʠʥʠʥʘ ʧʦ ʩʧʦʩʦʙʫ Cockroft-Gault 61 

ʤʣ/ʤʠʥ. ɻʘʩʪʨʦʩʢʦʧʠʷ: ʢʘʨʪʠʥʘ ʭʨʦʥʠʯʝʩʢʦʛʦ ʥʝʘʪʨʦʬʠʯʝʩʢʦʛʦ ʛʘʩʪʨʠʪʘ ʠ 

ʜʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʦʛʦ ʨʝʬʣʶʢʩʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦʜʠʤʫʶ ʪʝʨʘʧʠʶ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʢʠ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʭʫʜʰʘʣʦʩʴ. 

ʇʨʠ ʦʯʝʨʝʜʥʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ (ʤʘʡ 2021 ʛ.) ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ 

ʧʦʯʝʢ: ʩʳʚʦʨʦʪʦʯʥʳʡ ʢʨʝʘʪʠʥʠʥ 237 ʤʢʤʦʣʴ/ʣ, ʉʂʌ ʧʦ ʤʝʪʦʜʠʢʝ CKD-EPI ʠ MDRD 

ʩʦʩʪʘʚʠʣʘ 22 ʤʣ/ʤʠʥ ʠ 21 ʤʣ/ʤʠʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʣʠʨʝʥʩ ʢʨʝʘʪʠʥʠʥʘ ʧʦ ʩʧʦʩʦʙʫ Cockroft-

Gault 28 ʤʣ/ʤʠʥ. ʉʧʫʩʪʷ ʦʜʠʥ ʤʝʩʷʮ ʷʚʣʝʥʠʷ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʪʘʣʠ ʥʘʨʘʩʪʘʪʴ: 

ʢʦʥʮʝʥʪʨʘʮʠʷ Hb 85 ʛ/ʣ, ʩʳʚʦʨʦʪʦʯʥʳʡ ʢʨʝʘʪʠʥʠʥ 344 ʤʢʤʦʣʴ/ʣ, ʉʂʌ ʧʦ ʤʝʪʦʜʠʢʝ CKD-EPI 

ʠ MDRD ʩʦʩʪʘʚʠʣʘ 14 ʤʣ/ʤʠʥ ʠ 14 ʤʣ/ʤʠʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʣʠʨʝʥʩ ʢʨʝʘʪʠʥʠʥʘ ʧʦ ʩʧʦʩʦʙʫ 

Cockroft-Gault 19 ʤʣ/ʤʠʥ. ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʜʠʘʣʠʟ-ʟʘʚʠʩʠʤʦʡ ʩʪʘʜʠʠ ʧʦʯʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʘʮʠʝʥʪʢʘ ʚʥʦʚʴ ʦʩʤʦʪʨʝʥʘ ʥʝʬʨʦʣʦʛʘʤʠ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ (31.08.2021 ʛ): 

ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʤʦʯʠ ð ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʘʷ ʛʝʤʘʪʫʨʠʷ, ʩʫʪʦʯʥʘʷ ʵʢʩʢʨʝʮʠʷ ʙʝʣʢʘ ʩ 
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ʤʦʯʦʡ 3470 ʤʛ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: ʦʙʱʠʡ ʙʝʣʦʢ 57,32 ʛ/ʣ, ʦʙʱʠʡ ʭʦʣʝʩʪʝʨʠʥ 3,32 

ʤʤʦʣʴ/ʣ, ʦʙʥʘʨʫʞʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʧʨʠʟʥʘʢʠ ʛʠʧʦʢʘʣʴʮʠʝʤʠʠ, ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ, 

ʚʪʦʨʠʯʥʦʛʦ ʛʠʧʝʨʧʘʨʘʪʠʨʝʦʟʘ.  ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʚʳʩʦʢʠʝ ʪʠʪʨʳ ʘʥʪʠʪʝʣ ʢ 

ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ. ʅʝʬʨʦʙʠʦʧʩʠʷ ʥʝ ʧʨʦʚʝʜʝʥʘ. ʈʝʰʝʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʧʘʮʠʝʥʪʢʫ ʢ 

ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʪʝʨʘʧʠʠ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʪʝʨʠʦʚʝʥʦʟʥʦʛʦ ʩʦʫʩʪʴʷ ʥʘ 

ʤʘʣʦʨʘʙʦʪʘʶʱʝʤ ʧʨʝʜʧʣʝʯʴʝ). ɼʠʥʘʤʠʢʘ ʥʘʙʣʶʜʝʥʠʷ ʚ ʧʨʦʚʦʜʠʤʦʡ  ʪʝʨʘʧʠʠ: ʢʦʥʮʝʥʪʨʘʮʠʷ 

Hb 80 ʛ/ʣ, ʩʳʚʦʨʦʪʦʯʥʳʡ ʢʨʝʘʪʠʥʠʥ 669 ʤʢʤʦʣʴ/ʣ, ʉʂʌ ʧʦ ʤʝʪʦʜʠʢʝ CKD-EPI ʠ MDRD 6 

ʤʣ/ʤʠʥ ʠ 6 ʤʣ/ʤʠʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʣʠʨʝʥʩ ʢʨʝʘʪʠʥʠʥʘ ʧʦ ʩʧʦʩʦʙʫ Cockroft-Gault 10 

ʤʣ/ʤʠʥ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʘʮʠʝʥʪʢʝ ʥʘʯʘʪʘ ʧʨʦʮʝʜʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʛʝʤʦʜʠʘʣʠʟʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʢʠ ɸɼ ʥʝ ʙʳʣʦ 

ʧʦʚʳʰʝʥʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦʜʠʤʫʶ ʪʝʨʘʧʠʶ ʩ ʫʯʝʪʦʤ ʛʝʤʦʜʠʘʣʠʟʘ ʟʘʤʝʪʥʦʛʦ 

ʫʣʫʯʰʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʧʘʮʠʝʥʪʢʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʘʮʠʝʥʪʢʘ ʚʥʦʚʴ 

ʦʙʨʘʪʠʣʘʩʴ ʢ ʥʝʬʨʦʣʦʛʫ ʚ ʦʢʪʷʙʨʝ 2022 ʛ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ (ʃɾ), ʩʠʤʧʪʦʤʳ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ. ʅʘʯʘʪʘ ʪʝʨʘʧʠʷ 

(ʵʨʠʪʨʦʧʦʵʪʠʥ, ʙʝʪʘ-ʙʣʦʢʘʪʦʨʳ, ʧʨʝʧʘʨʘʪʳ ʞʝʣʝʟʘ, ʢʦʨʨʝʢʪʦʨʳ ʤʝʪʘʙʦʣʠʟʤʘ) ʦʪ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘ ʬʦʥʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʛʝʤʦʜʠʘʣʠʟʘ. ɺ ʜʝʢʘʙʨʝ 2023 ʛ. ʧʘʮʠʝʥʪʢʘ ʧʨʦʰʣʘ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʄʇɸ. 

ɼʘʥʥʳʝ  ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʩʤʦʪʨʘ:  ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʪʷʞʝʣʦʝ. ʇʦʥʠʞʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʨʦʩʪ 

165 ʩʤ, ʚʝʩ 44 ʢʛ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ 16,1 ʢʛ/ʤ2. ʉʘʪʫʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ ʥʘ ʘʪʤʦʩʬʝʨʥʦʤ 

ʚʦʟʜʫʭʝ 91% ʚ ʧʦʢʦʝ. ʂʦʞʘ ʠ ʚʠʜʠʤʳʝ ʩʣʠʟʠʩʪʳʝ ʙʣʝʜʥʦʡ ʦʢʨʘʩʢʠ, ʚʳʨʘʞʝʥʥʳʡ ʘʢʨʦʮʠʘʥʦʟ 

ʥʘ ʬʦʥʝ ʜʠʬʬʫʟʥʦʛʦ ʮʠʘʥʦʟʘ. ʆʪʸʢ ʛʦʣʝʥʝʡ ʠ ʩʪʦʧ, ʥʘʜ ʣʸʛʢʠʤʠ ʧʝʨʢʫʪʦʨʥʦ ʣʝʛʦʯʥʦʡ ʟʚʫʢ, 

ʜʳʭʘʥʠʝ ʞʝʩʪʢʦʝ, ʚʣʘʞʥʳʝ ʭʨʠʧʳ ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ. ʏɼɼ 26 ʚ 1 ʤʠʥʫʪʫ. ɻʨʘʥʠʮʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʝʨʜʝʯʥʦʡ ʪʫʧʦʩʪʠ ʨʘʩʰʠʨʝʥʳ ʚʣʝʚʦ ʥʘ 2 ʩʤ, ʚʧʨʘʚʦ ʥʘ 1,5 ʩʤ. ʊʦʥʳ ʩʝʨʜʮʘ 

ʦʩʣʘʙʣʝʥʳ, ʨʠʪʤʠʯʥʳʝ, ʚʳʩʣʫʰʠʚʘʝʪʩʷ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʰʫʤ ʥʘ ʚʝʨʭʫʰʢʝ ʠ ʚ ʧʨʦʝʢʮʠʠ 

ʢʣʘʧʘʥʦʚ ʘʦʨʪʳ. ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ 110 ʚ 1 ʤʠʥʫʪʫ, ɸɼ 100/80 ʤʤ ʨʪ. ʩʪ. ɾʠʚʦʪ 

ʙʝʟʙʦʣʝʟʥʝʥʥʳʡ, ʥʠʞʥʠʡ ʢʨʘʡ ʧʝʯʝʥʠ ʫ ʨʸʙʝʨʥʦʡ ʜʫʛʠ, ʩʝʣʝʟʸʥʢʘ ʥʝ ʧʘʣʴʧʠʨʫʝʪʩʷ. 

ʇʝʨʠʬʝʨʠʯʝʩʢʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʥʝ ʫʚʝʣʠʯʝʥʳ. ʉʫʩʪʘʚʳ ʙʝʟ ʵʢʩʩʫʜʘʪʠʚʥʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʜʚʠʞʝʥʠʷ ʚʦ ʚʩʝʭ ʩʫʩʪʘʚʘʭ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ. 

ʕʭʦʂɻ ʦʪ 11.12.2023 ʛ. ʉʪʝʥʢʠ ʘʦʨʪʳ ʫʧʣʦʪʥʝʥʳ, ʢʦʥʪʫʨʳ ʨʦʚʥʳʝ, ʦʪʤʝʯʘʝʪʩʷ ʦʯʘʛʦʚʦʝ 

ʫʧʣʦʪʥʝʥʠʝ ʩʪʚʦʨʦʢ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. ʈʘʩʢʨʳʪʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʧʦʣʥʦʝ, 

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ 5,1 ʤʤ ʨʪ. ʩʪ., ʨʝʛʫʨʛʠʪʘʮʠʷ ʥʝ ʚʳʷʚʣʝʥʘ. ʄʠʪʨʘʣʴʥʳʡ 

ʢʣʘʧʘʥ ï ʩʪʚʦʨʢʠ ʚ ʧʨʦʪʠʚʦʬʘʟʝ, ʦʪʤʝʯʘʝʪʩʷ ʦʯʘʛʦʚʦʝ ʫʧʣʦʪʥʝʥʠʝ ʩʪʚʦʨʦʢ. ɼʠʘʩʪʦʣʠʯʝʩʢʠʡ 

ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ 2,6 ʤʤ ʨʪ. ʩʪ., ʦʙʲʝʤ ʤʠʪʨʘʣʴʥʦʡ ʨʝʛʫʨʛʠʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ I ʩʪʝʧʝʥʠ. 

ʉʠʩʪʦʣʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ ʜʘʚʣʝʥʠʷ ʚ ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ 4,2 ʤʤ ʨʪ. ʩʪ., ʨʝʛʫʨʛʠʪʘʮʠʷ 

ʤʠʥʠʤʘʣʴʥʘʷ. ʋʨʦʚʝʥʴ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ʣʝʛʦʯʥʦʛʦ ɸɼ 45 ʤʤ ʨʪ. ʩʪ., ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ 

ʧʨʘʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ. ʊʦʣʱʠʥʘ ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ 0,9 ʩʤ, ʪʦʣʱʠʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʠ 

ʃɾ 0,9 ʩʤ, ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ ʃɾ 24% (Simpson / ʤʝʪʦʜ ʜʠʩʢʦʚ), ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ 

5,1 ʩʤ, ʢʦʥʝʯʥʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʃɾ 5,8 ʩʤ, ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʃɾ 7,0 

ʩʤ, ʢʦʥʝʯʥʳʡ ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ ʃɾ 165 ʤʣ (18-68), ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ ʃɾ 

256 ʤʣ (59-157), ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ 2,2 ʩʤ, ʪʦʣʱʠʥʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 0,4 

ʩʤ, ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 44 ʤʤ ʨʪ. ʩʪ. ʈʝʛʠʩʪʨʠʨʫʝʪʩʷ ʛʠʧʦʢʠʥʝʟ ʩʪʝʥʦʢ ʃɾ. 

ʏʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 88 ʫʜ./ʤʠʥ.  

ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʜʦʧʧʣʝʨʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʨʦʪʠʜʥʳʭ ʠ ʬʝʤʦʨʘʣʴʥʳʭ 

ʘʨʪʝʨʠʡ: ʢʨʦʚʦʪʦʢ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ, ʧʨʠʟʥʘʢʦʚ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʩʦʩʫʜʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʉʦ ʩʪʦʨʦʥʳ ʚʝʥʦʟʥʳʭ ʩʦʩʫʜʦʚ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ  

ʧʨʠʟʥʘʢʦʚ ʪʨʦʤʙʦʟʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ.  
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ʇʝʨʠʬʝʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ: Hb 116 ʛ/ʣ, ʵʨʠʪʨʦʮʠʪʳ 3,68ʭ1012/ʣ, ʛʝʤʘʪʦʢʨʠʪ 36,8%, 

ʪʨʦʤʙʦʮʠʪʳ 169,5ʭ109/ʣ, ʣʝʡʢʦʮʠʪʳ 10,0ʭ109/ʣ, ʥʝʡʪʨʦʬʠʣʳ 74,0% (47-72), ʥʝʡʪʨʦʬʠʣʳ 

7,44ʭ109/ʣ (2,04-5,8), ʵʦʟʠʥʦʬʠʣʳ 6,0% (1-5), ʣʠʤʬʦʮʠʪʳ 11,2% (19-37), ʣʠʤʬʦʮʠʪʳ  

1,127ʭ109/ʣ (1,2-3,0), ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ) 10 ʤʤ/ʯʘʩ. ɻʝʥʦʪʠʧʠʨʦʚʘʥʠʝ 

HLA (Human Leukocyte Antigens): ʘʥʪʠʛʝʥ HLA B27 ʛʣʘʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ 

I ʢʣʘʩʩʘ ʥʝ ʦʙʥʘʨʫʞʝʥ. ʈʝʚʤʘʪʦʠʜʥʳʡ ʬʘʢʪʦʨ < 20,0 ʄɽ/ʤʣ (ʜʦ 30). ɺʠʪʘʤʠʥʥʳʡ ʩʪʘʪʫʩ: 

ʚʠʪʘʤʠʥ D, 25-ʛʠʜʨʦʢʩʠ (ʢʘʣʴʮʠʬʝʨʦʣ) 47,60 ʥʛ/ʤʣ (30-100), ʚʠʪʘʤʠʥ ɺ12 (ʮʠʘʥʦʢʦʙʘʣʘʤʠʥ) 

152,5 ʧʤʦʣʴ/ʣ (25,1-165,0), ʚʠʪʘʤʠʥ ɺ9 (ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ) 7,4 ʥʛ/ʤʣ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ 

ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ (3,1-20,5). ɻʦʤʦʮʠʩʪʝʠʥ 12,11 ʤʢʤʦʣʴ/ʣ (3,4-20,4). ʎʠʩʪʘʪʠʥ ʉ 8,04ʤʛ/ʣ 

(0,40-0,99). ɹʝʪʘ-2-ʤʠʢʨʦʛʣʦʙʫʣʠʥ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 52,47 ʤʛ/ʣ (0,97-2,64). ʍʣʦʨʠʜʳ 102 

ʤʤʦʣʴ/ʣ (98-110), ʘʢʪʠʚʥʦʩʪʴ ʩʳʚʦʨʦʪʦʯʥʦʡ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ ʩʦʩʪʘʚʠʣʘ 135 ʄɽ/ʣ (125-

220). ʎʠʪʦʢʠʥʦʚʳʡ ʧʨʦʬʠʣʴ: ʠʥʪʝʨʣʝʡʢʠʥ-6 44,72 ʧʛ/ʤʣ (ʜʦ 10), ʠʥʪʝʨʣʝʡʢʠʥ-10 36,1ʧʛ/ʤʣ 

(ʜʦ 31), ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠ ï ʘʣʴʬʘ 0,18 ʧʛ/ʤʣ (ʜʦ 6). ʀʤʤʫʥʦʛʣʦʙʫʣʠʥ ɽ 2,70 ʄɽ/ʤʣ 

(<87), ɼ-ʜʠʤʝʨ 0,452 ʤʛ FEU/ʣ (0-0,55). ʉ-ʨʝʘʢʪʠʚʥʳʡ ʙʝʣʦʢ 7,6 ʤʛ/ʣ (ʜʦ 5).  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʦʨʛʘʥʦʚ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ (5.12.2023ʛ): ʤʥʦʞʝʩʪʚʝʥʥʳʝ 

ʤʝʰʦʪʯʘʪʳʝ ʙʨʦʥʭʦʵʢʪʘʟʳ ʚ ʧʨʦʝʢʮʠʠ S4, S5, S7 ʠ S9 ʩʝʛʤʝʥʪʦʚ ʧʨʘʚʦʛʦ ʣʝʛʢʦʛʦ ʠ   S4, S5, 

S7, S8, S9 ʠ S10 ʩʝʛʤʝʥʪʦʚ ʣʝʚʦʛʦ ʣʝʛʢʦʛʦ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʦ ʫʤʝʨʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʚʥʫʪʨʠʛʨʫʜʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ.  

ʕʭʦʂɻ ʦʪ 10.05.2024 ʛ. (ʨʠʩ.1,2), ʧʨʦʚʝʜʸʥʥʘʷ ʚ ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʦʜʳʰʢʠ: ʪʦʣʱʠʥʘ 

ʤʝʞʞʝʣʫʜʦʯʢʦʚʦʡ ʧʝʨʝʛʦʨʦʜʢʠ 0,9 ʩʤ, ʪʦʣʱʠʥʘ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʃɾ 0,9 ʩʤ, ʬʨʘʢʮʠʷ ʚʳʙʨʦʩʘ 

ʃɾ 15% (Simpson / ʤʝʪʦʜ ʜʠʩʢʦʚ), ʨʘʟʤʝʨ ʣʝʚʦʛʦ ʧʨʝʜʩʝʨʜʠʷ 5,0 ʩʤ, ʢʦʥʝʯʥʳʡ 

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʃɾ 5,9 ʩʤ, ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʨʘʟʤʝʨ ʃɾ 6,6 ʩʤ, ʢʦʥʝʯʥʳʡ 

ʩʠʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ ʃɾ 179 ʤʣ (18-68), ʢʦʥʝʯʥʳʡ ʜʠʘʩʪʦʣʠʯʝʩʢʠʡ ʦʙʲʝʤ ʃɾ 229 ʤʣ (59-

157), ʧʨʘʚʳʡ ʞʝʣʫʜʦʯʝʢ 3,1 ʩʤ, ʪʦʣʱʠʥʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʢʠ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 0,7 ʩʤ, 

ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʣʝʛʦʯʥʦʝ ʜʘʚʣʝʥʠʝ 44 ʤʤ ʨʪ. ʩʪ. ɻʠʧʦʢʠʥʝʟ ʩʪʝʥʦʢ ʃɾ, ʵʭʦʥʝʛʘʪʠʚʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘ ʟʘʜʥʝʡ ʩʪʝʥʢʦʡ ʃɾ 0,4 ʩʤ ʚ ʩʠʩʪʦʣʫ, ʟʘ ʟʘʜʥʝʡ ʩʪʝʥʢʦʡ ʧʨʘʚʦʛʦ ʞʝʣʫʜʦʯʢʘ 

0,2 ʩʤ. ʕʧʠʟʦʜʳ ʘʨʠʪʤʠʠ, ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 108 

ʫʜ./ʤʠʥ.  

 

  

 

ʈʠʩʫʥʦʢ 1. ʕʭʦʢʘʨʜʠʦʛʨʘʬʠʷ ʧʘʮʠʝʥʪʢʠ ʈ., 39 ʣʝʪ. (ʦʪ 10.05.2024 ʛ)  
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ʈʠʩʫʥʦʢ 2. ʕʭʦʢʘʨʜʠʦʛʨʘʬʠʷ ʧʘʮʠʝʥʪʢʠ ʈ., 39 ʣʝʪ. (ʦʪ 10.05.2024 ʛ) 

 

ʂʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʣʠʘʥʛʠʠʪ, ʭʨʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʧʦʯʝʢ (ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʧʦʜʦʩʪʨʳʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ, 

ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ, 5ɼ ʩʪʘʜʠʷ), ʣʝʛʢʠʭ (ʥʝʢʨʦʪʠʯʝʩʢʠʡ ʘʣʴʚʝʦʣʠʪ, ʭʨʦʥʠʯʝʩʢʘʷ 

ʜʳʭʘʪʝʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ II-III ʩʪʝʧʝʥʠ), ʩʝʨʜʮʘ (ʘʨʠʪʤʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʤʠʦʢʘʨʜʠʪʘ, 

ʚʳʧʦʪʥʦʡ ʧʝʨʠʢʘʨʜʠʪ, ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ IV (NYHA, New York Heart Association), 

ʩʦʩʫʜʦʚ (ʩʤʝʰʘʥʥʘʷ ʣʝʛʦʯʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ). ɹʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ.  

ʍʨʦʥʠʯʝʩʢʠʡ ʥʝʘʪʨʦʬʠʯʝʩʢʠʡ ʛʘʩʪʨʠʪ. ɼʫʦʜʝʥʦʛʘʩʪʨʘʣʴʥʳʡ ʨʝʬʣʶʢʩ. 28.06.2024 ʛ., 

ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦʜʠʤʫʶ ʪʝʨʘʧʠʶ, ʧʘʮʠʝʥʪʢʘ ʫʤʝʨʣʘ ʦʪ ʟʘʩʪʦʡʥʦʡ ʩʝʨʜʝʯʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʥʘ ʬʦʥʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʛʝʤʦʜʠʘʣʠʟʘ.   

 

ʆʙʩʫʞʜʝʥʠʝ 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʧʦʣʠʘʥʛʠʠʪ ʷʚʣʷʝʪʩʷ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʚʳʩʦʢʦʡ 

ʩʤʝʨʪʥʦʩʪʴʶ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. ɺ ʥʘʰʝʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ ʄʇɸ ʧʨʦʷʚʣʷʣʩʷ ʧʦʨʘʞʝʥʠʝʤ ʧʦʯʝʢ ʠ ʣʝʛʢʠʭ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʦʯʝʯʥʫʶ ʜʠʩʬʫʥʢʮʠʶ, ʨʘʟʚʠʪʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺʚʠʜʫ ʯʘʩʪʳʭ 

ʦʙʦʩʪʨʝʥʠʡ ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʮʠʪʦʩʪʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʥʝ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ, ʘ 

ʟʘʩʪʦʡʥʘʷ ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʪʘʣʘ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʙʳʣʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ. 

ʍʦʪʷ ʫ ʥʘʰʝʡ ʧʘʮʠʝʥʪʢʠ ʙʳʣʠ ʥʝʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʉʆʕ, ʣʝʡʢʦʮʠʪʦʟʘ, ʉ-ʨʝʘʢʪʠʚʥʦʛʦ 

ʙʝʣʢʘ ʠ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʳʚʦʨʦʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʠʥʪʝʨʣʝʡʢʠʥʘ-6. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʠʩʙʘʣʘʥʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ 

ʦʙʫʩʣʦʚʣʝʥ ʢʘʢ ʄʇɸ, ʪʘʢ ʠ ʦʙʦʩʪʨʝʥʠʝʤ ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʦʚʳʰʝʥʥʳʝ ʩʳʚʦʨʦʪʦʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʩʪʘʪʠʥʘ ʉ ʠ ʙʝʪʘ-2-ʤʠʢʨʦʛʣʦʙʫʣʠʥʘ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʧʨʝʜʚʝʩʪʥʠʢʘʤʠ ʧʣʦʭʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʄʇɸ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣʦʩʴ ʚ ʥʘʰʝʤ 

ʥʘʙʣʶʜʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʩ ʄʇɸ ʪʨʝʙʫʝʪ ʢʘʢ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ, ʪʘʢ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. ʅʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʦʮʝʥʠʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʄʇɸ ʠ 

ʧʦʚʨʝʞʜʝʥʠʝ ʦʨʛʘʥʦʚ ʧʨʠ ʢʘʞʜʦʤ ʧʦʩʝʱʝʥʠʠ ʢʣʠʥʠʢʠ. ʍʦʪʷ ʦʙʦʩʪʨʝʥʠʷ ʧʨʠ ʄʇɸ 

ʩʣʫʯʘʶʪʩʷ ʥʝʯʘʩʪʦ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʨʠʩʢʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ ʦʨʛʘʥʦʚ. 
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʫ 95-97% ʙʦʣʴʥʳʭ ʄʇɸ ʚʳʷʚʣʷʶʪʩʷ ɸʅʎɸ, ʧʨʠʯʝʤ 

ʘʥʪʠʪʝʣʘ ʢ ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʘʥʪʠʪʝʣʘ ʢ ʧʨʦʪʝʠʥʘʟʝ-3. ʕʪʦʪ ʬʘʢʪ 

ʧʦʜʪʚʝʨʜʠʣʩʷ ʠ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʛʜʝ ʫ ʧʘʮʠʝʥʪʢʠ ʈ., 39 ʣʝʪ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝʣʘ ʢ 

ʤʠʝʣʦʧʝʨʦʢʩʠʜʘʟʝ. ɺ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʄʇɸ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ 

ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʩʤʝʨʪʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ɸʅʎɸ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤʠ ʚʘʩʢʫʣʠʪʘʤʠ, ʯʪʦ ʪʘʢʞʝ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʥʘʰʝʤ 

ʢʣʠʥʠʯʝʩʢʦʤ ʥʘʙʣʶʜʝʥʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʰʝʛʦ ʩʣʫʯʘʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʣʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʥʘ ʩʪʘʜʠʠ ʪʝʨʤʠʥʘʣʴʥʦʡ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʘ ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʧʨʦʷʚʣʝʥʠʷ ʄʇɸ ʩʦʯʝʪʘʣʠʩʴ ʩ ʯʘʩʪʳʤʠ ʦʙʦʩʪʨʝʥʠʷʤʠ ʙʨʦʥʭʦʵʢʪʘʪʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ. 

ʇʦʨʘʞʝʥʠʝ ʩʝʨʜʮʘ, ʚʝʨʦʷʪʥʦ, ʙʳʣʦ ʚʳʟʚʘʥʦ ʧʦʯʝʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʭʦʪʷ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʠ ʪʷʞʝʣʘʷ ʘʥʝʤʠʷ, ʦʙʳʯʥʦ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʫ ʥʘʰʝʡ ʧʘʮʠʝʥʪʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ʆʩʪʘʪʦʯʥʳʡ ʜʠʫʨʝʟ ʥʝ ʧʨʝʚʳʰʘʣ 400-450 ʤʣ ʚ ʩʫʪʢʠ ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʘʥʪʘʛʦʥʠʩʪʘʤʠ 

ʤʠʥʝʨʘʣʦʢʦʨʪʠʢʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. 

ɼʠʘʛʥʦʟ ʄʇɸ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʫ ʧʘʮʠʝʥʪʢʠ 31.08.2021 ʛ., ʘ ʩʤʝʨʪʴ ʥʘʩʪʫʧʠʣʘ 28.06.2024 

ʛ., ʯʪʦ ʩʦʩʪʘʚʠʣʦ 35 ʤʝʩʷʮʝʚ (147 ʥʝʜʝʣʴ, 3 ʛʦʜʘ) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʰʝ 

ʥʘʙʣʶʜʝʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʫʭʫʜʰʝʥʠʝ ʧʦʯʝʯʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ʄʇɸ. 

 

ɺʩʝ ʘʚʪʦʨʳ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʩʪʘʪʴʠ ʠ ʚ ʥʘʧʠʩʘʥʠʠ 

ʨʫʢʦʧʠʩʠ. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʚʝʨʩʠʷ ʨʫʢʦʧʠʩʠ ʙʳʣʘ ʦʜʦʙʨʝʥʘ ʚʩʝʤʠ ʘʚʪʦʨʘʤʠ. ɸʚʪʦʨʳ ʥʝ 

ʧʦʣʫʯʘʣʠ ʛʦʥʦʨʘʨ ʟʘ ʩʪʘʪʴʶ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʥʝʚʨʠʥʦʤʳ 

ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɹʳʣʘ ʚʳʧʦʣʥʝʥʘ ʙʣʦʢ-ʨʝʟʝʢʮʠʷ ʦʧʫʭʦʣʠ ʠʟ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʛʦ  

ʜʦʩʪʫʧʘ. ʆʧʠʩʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʥʶʘʥʩʳ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʦʧʝʨʘʪʠʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʧʫʭʦʣʝʡ ʟʘʜʥʝʛʦ ʩʨʝʜʦʩʪʝʥʠʷ 

ʥʝʡʨʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʧʦʢʘʟʘʣ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʫʜʘʣʝʥʠʠ ʥʝʚʨʠʥʦʤ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

 

Abstract. A clinical case of surgical treatment of thoracic spine neurinoma is presented. 

A block resection of the tumor from the transthoracic access was performed. The technical nuances 

of the intervention are described and the operational possibilities of transthoracic access for 

the removal of tumors of the posterior mediastinum of neurogenic origin are demonstrated. 

The experience of using transthoracic access has shown its effectiveness in removing thoracic spine 

neurinomas. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʚʨʠʥʦʤʘ, ʦʧʫʭʦʣʴ ʪʠʧʘ ʧʝʩʦʯʥʳʭ ʯʘʩʦʚ, en-bloc ʨʝʟʝʢʮʠʷ, 

ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʳʡ ʵʢʩʪʨʘʧʣʝʚʨʘʣʴʥʳʡ ʜʦʩʪʫʧ, ʪʨʘʥʩʪʦʨʘʢʘʣʴʥʳʡ ʨʝʪʨʦʧʣʝʚʨʘʣʴʥʳʡ ʜʦʩʪʫʧ, 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʙʦʣʴ. 

 

Keywords: neurinoma, hourglass tumor, en-bloc resection, transthoracic extrapleural access, 

transthoracic retropleural access, postoperative pain. 

 

ʆʧʫʭʦʣʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ (ʉʄ) ʩʦʩʪʘʚʣʷʶʪ ʦʪ 1,4 ʜʦ 10,0 % ʚʩʝʭ ʦʧʫʭʦʣʝʡ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [1].  

ʅʝʚʨʠʥʦʤʳ (ʰʚʘʥʥʦʤʳ, ʥʝʡʨʦʣʝʤʤʦʤʳ, ʥʝʚʨʠʣʝʤʤʦʤʳ) ð ɻ ʪʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʤʝʜʣʝʥʥʦʨʘʩʪʫʱʠʝ ʦʧʫʭʦʣʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʰʚʘʥʥʦʚʩʢʠʝ 

ʢʣʝʪʢʠ ʤʠʝʣʠʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ. ʊʝʨʤʠʥ çʥʝʚʨʠʥʦʤʘè, ʧʨʝʜʣʦʞʝʥʥʳʡ 

J. Verocay ʝʱʝ ʚ 1910 ʛ. [2, 3].  

ɺ 1935 ʛ. A. P. Stout ʚʚʝʣ ʪʝʨʤʠʥ çʥʝʚʨʠʣʝʤʤʦʤʘè, ʧʦʣʫʯʠʚʰʠʡ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʧʫʭʦʣʠ ʉʄ ʧʦ ʪʠʧʫ çʛʘʥʪʝʣʠè ʠʣʠ çʧʝʩʦʯʥʳʭ ʯʘʩʦʚè ʚʧʝʨʚʳʝ ʙʳʣʦ 

ʦʧʠʩʘʥʦ G.J. Heuer ʚ 1929 ʛ. [4].  

ʅʘʙʣʶʜʘʶʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 20-50 ʣʝʪ, ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ. ʉʨʝʜʠ 

ʦʧʫʭʦʣʝʡ ʉʄ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʪʠʧʫ çʧʝʩʦʯʥʳʭ ʯʘʩʦʚè (ʩ 

ʠʥʪʨʘʢʘʥʘʣʴʥʳʤ/ʧʘʨʘʚʝʨʪʝʙʨʘʣʴʥʳʤ) ʩʦʩʪʘʚʣʷʝʪ 13ï14%, ʧʨʠ ʵʪʦʤ ʯʘʱʝ ʚʩʝʛʦ ʦʧʫʭʦʣʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʰʝʡʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ (41%) [5]. ɺʩʪʨʝʯʘʝʤʦʩʪʴ ʥʝʚʨʠʥʦʤ ʚ ʩʪʨʫʢʪʫʨʝ 

ʧʝʨʚʠʯʥʳʭ ʵʢʩʪʨʘʤʝʜʫʣʣʷʨʥʳʭ ʦʧʫʭʦʣʝʡ ʜʦʩʪʠʛʘʝʪ 40% ʩ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ [6].  

ʅʝʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʦʪ 8 ʜʦ 20% ʩʦʩʪʘʚʣʷʶʪ ʥʝʚʨʠʥʦʤʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʥʝ ʧʦʟʚʦʥʦʯʥʦʛʦ 

ʢʘʥʘʣʘ [7]. ʏʘʩʪʦʪʘ ʤʘʣʠʛʥʠʟʘʮʠʠ ʥʝʚʨʠʥʦʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 1% [2].  

ʉʘʤʘ ʰʚʘʥʥʦʤʘ ʥʝ ʤʘʣʠʛʥʠʟʠʨʫʝʪʩʷ, ʚʥʘʯʘʣʝ ʦʥʘ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʥʝʡʨʦʬʠʙʨʦʤʫ, ʘ 

ʟʘʪʝʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʨʝʚʨʘʱʝʥʠʶ [8]. ɺ 76% ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʥʝʚʨʠʥʦʤʘʭ ʙʦʣʝʝ 5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ [9].  

ɼʣʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʭʘʨʘʢʪʝʨʥʘ ʵʧʠʪʝʣʠʦʠʜʥʘʷ ʤʦʨʬʦʣʦʛʠʷ. ʇʨʦʛʥʦʟ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ. ʆʪʤʝʯʘʝʪʩʷ ʙʳʩʪʨʦʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʦʧʫʭʦʣʠ ʩ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝʤ ʚ 

ʧʝʯʝʥʴ ʠ ʣʝʛʢʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ Eden, ʚ ʢʦʪʦʨʦʡ ʦʧʫʭʦʣʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʪʦʧʦʛʨʘʬʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʥʝʨʚʥʳʤʠ ʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ʧʦʟʚʦʥʦʯʥʠʢʘ [2, 10].  
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ɺ 2001 ʛ. K. Sridhar ʧʨʝʜʣʦʞʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʣʘ ʥʝ ʪʦʣʴʢʦ 

ʣʦʢʘʣʠʟʘʮʠʶ ʦʧʫʭʦʣʠ, ʥʦ ʪʘʢʞʝ ʨʘʟʤʝʨʳ ʠ ʥʘʣʠʯʠʝ ʠʥʚʘʟʠʚʥʦʛʦ ʨʦʩʪʘ [11]. ɺ ʜʘʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʜʝʣʷʝʪʩʷ ʧʷʪʴ ʪʠʧʦʚ ʥʝʚʨʠʥʦʤ. ʍʘʨʘʢʪʝʨʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠʥʪʨʘʜʫʨʘʣʴʥʳʝ ʥʝʚʨʠʥʦʤʳ, ʘ ʠʭ ʨʘʜʠʢʘʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʜʦʨʩʦʣʘʪʝʨʘʣʴʥʫʶ 

ʣʦʢʘʣʠʟʘʮʠʶ. ʉʣʦʞʥʦʩʪʴ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʚʨʠʥʦʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ, ʦʙʫʩʣʦʚʣʝʥʘ ʤʝʜʣʝʥʥʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʨʦʩʪʦʤ ʠ ʥʝʩʧʝʮʠʬʠʯʥʦʩʪʴʶ 

ʚʦʟʥʠʢʘʶʱʠʭ ʩʠʤʧʪʦʤʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢ ʤʦʤʝʥʪʫ ʦʙʥʘʨʫʞʝʥʠʷ ʦʧʫʭʦʣʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʠʭ ʫʜʘʣʝʥʠʷ. 

 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 

ʇʘʮʠʝʥʪʢʘ ʊ., 1984 ʛʦʜʘ ʨʦʞʜʝʥʠʷ, ʧʦʩʪʫʧʠʣʘ ʚ ʥʝʡʨʦʭʠʨʫʨʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ˉ2 

ʌɹʋɿ çʇʨʠʚʦʣʞʩʢʠʡ ʦʢʨʫʞʥʦʡ ʤʝʜʠʮʠʥʩʢʠʡ ʮʝʥʪʨè ʌʄɹɸ ʈʦʩʩʠʠ (ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ) ʚ 

ʠʶʣʝ 2023 ʛ. ʩ ʞʘʣʦʙʘʤʠ ʥʘ  ʙʦʣʠ ʚ ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩʧʨʘʚʘ ʩ ʠʨʨʘʜʠʘʮʠʝʡ ʚ 

ʧʨʘʚʫʶ ʧʦʣʦʚʠʥʫ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʫʩʠʣʠʚʘʶʱʠʝʩʷ ʧʨʠ ʛʣʫʙʦʢʦʤ ʚʜʦʭʝ. ʂʣʠʥʠʯʝʩʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ ʌɻɸʆʋ ɺʆ 

çʅʅɻʋ ʠʤ. ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦè. 

ɸʥʘʤʥʝʟ ʟʘʙʦʣʝʚʘʥʠʷ: ʩʯʠʪʘʝʪ ʩʝʙʷ ʙʦʣʴʥʦʡ ʩ 2021 ʛ., ʢʦʛʜʘ ʩʪʘʣʠ ʙʝʩʧʦʢʦʠʪʴ ʙʦʣʠ ʚ 

ʛʨʫʜʥʦʤ ʦʪʜʝʣʝ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʃʝʯʠʣʘʩʴ ʘʤʙʫʣʘʪʦʨʥʦ ʚ ʧʦʣʠʢʣʠʥʠʢʝ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ, 

ʛʜʝ ʩʠʤʧʪʦʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʨʘʩʮʝʥʝʥʳ ʢʘʢ ʧʨʦʷʚʣʝʥʠʷ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʪʤʝʯʘʝʪ ʧʦʷʚʣʝʥʠʝ  ʙʦʣʝʡ ʚ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʇʨʠʥʠʤʘʣʘ ʅʇɺʇ, ʘʥʘʣʴʛʝʪʠʢʠ, ʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ɺʳʧʦʣʥʠʣʘ ʄʈʊ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʦʧʫʭʦʣʴ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ ʥʘ ʫʨʦʚʥʝ ʧʦʟʚʦʥʢʦʚ Th8-9 ʩʧʨʘʚʘ ʩ ʨʦʩʪʦʤ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ.  

ʇʨʝʜʦʧʝʨʘʮʠʦʥʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʛʨʘʤʤʝ, ʦʙʣʘʜʘʶʱʝʡ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʦʤ ð Inobitec DICOM viewer (ʈʦʩʩʠʷ). ʅʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʪʫʩ: ʩʦ ʩʪʦʨʦʥʳ 

ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʭ ʥʝʨʚʦʚ ï ʙʝʟ ʧʘʪʦʣʦʛʠʠ. ʉʠʣʘ ʚ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 5 ʙʘʣʣʘʤ. ʉʫʭʦʞʠʣʴʥʳʝ ʨʝʬʣʝʢʩʳ ʩ ʢʦʥʝʯʥʦʩʪʝʡ S = D. ʅʘʨʫʰʝʥʠʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʀʥʪʝʥʩʠʚʥʳʡ ʙʦʣʝʚʦʡ ʩʠʥʜʨʦʤ ð 6 ʙʘʣʣʦʚ ʧʦ 

ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ (ɺɸʐ). ʄʈʊ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʩ 

ʚʥʫʪʨʠʚʝʥʥʳʤ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝʤ ʚʳʷʚʠʣʘ: ʢʦʥʪʨʘʩʪʠʨʫʝʤʦʝ ʵʢʩʪʨʘʤʝʜʫʣʣʷʨʥʦʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ, ʠʩʭʦʜʷʱʝʝ ʠʟ ʧʨʘʚʦʛʦ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʥʘ ʫʨʦʚʥʝ ʧʦʟʚʦʥʢʦʚ 

Th8-9 ʩʧʨʘʚʘ ʩ ʨʦʩʪʦʤ ʚ ʧʣʝʚʨʘʣʴʥʫʶ ʧʦʣʦʩʪʴ. ʈʘʟʤʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ (ʧʦʧʝʨʝʯʥʳʡ, ʧʝʨʝʜʥʝ-

ʟʘʜʥʠʡ ʠ ʢʨʘʥʠʦ-ʢʘʫʜʘʣʴʥʳʡ) ʩʦʩʪʘʚʣʷʣʠ 4,0Ĭ2,2Ĭ2,2 ʩʤ (ʈʠʩʫʥʦʢ 1). ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ  K. 

Sridhar ð IV ʪʠʧ, ʧʦ Eden ð IV ʪʠʧ. 
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ʈʠʩʫʥʦʢ 1. ʄʈʊ ʧʦʟʚʦʥʦʯʥʠʢʘ. ɺ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʥʘ ʫʨʦʚʥʝ Th8-9 ʥʝʚʨʠʥʦʤʘ ʩ 

ʵʢʩʪʨʘʚʝʨʪʝʙʨʘʣʴʥʳʤ ʨʦʩʪʦʤ  

 

ʆʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʧʦʣʦʞʝʥʠʠ ʧʘʮʠʝʥʪʢʠ ʥʘ ʣʝʚʦʤ ʙʦʢʫ. 

ʈʘʟʨʝʟ ʢʦʞʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʭʦʜʫ VI ʨʝʙʨʘ ʦʪ ʣʦʧʘʪʦʯʥʦʡ ʜʦ ʩʨʝʜʥʝʡ 

ʧʦʜʤʳʰʝʯʥʦʡ ʣʠʥʠʠ ʜʣʠʥʦʡ ʜʦ 11 ʩʤ. ʇʦʩʣʝ ʩʢʝʣʝʪʠʨʦʚʘʥʠʷ ʨʝʙʨʦ ʙʳʣʦ ʨʝʟʝʮʠʨʦʚʘʥʦ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 8 ʩʤ. ʈʘʩʩʝʯʝʥʘ ʚʥʫʪʨʝʥʥʷʷ ʛʨʫʜʥʘʷ ʬʘʩʮʠʷ. ʇʘʨʠʝʪʘʣʴʥʘʷ ʧʣʝʚʨʘ ʘʢʢʫʨʘʪʥʦ 

ʦʪʜʝʣʝʥʘ ʦʪ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʜʥʦʡ ʩʪʝʥʢʠ ʥʘ ʙʦʣʴʰʦʤ ʧʨʦʪʷʞʝʥʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʘʨʠʝʪʘʣʴʥʘʷ ʧʣʝʚʨʘ ʚʩʢʨʳʪʘ, ʚ ʧʨʘʚʦʤ ʨʝʙʝʨʥʦ-ʧʦʟʚʦʥʦʯʥʦʤ ʫʛʣʫ ʚʳʷʚʣʝʥʘ ʧʣʦʪʥʘʷ, ʪʨʫʜʥʦ 

ʩʤʝʱʘʝʤʘʷ, ʦʧʫʭʦʣʴ ʨʘʟʤʝʨʘʤʠ 4,0Ĭ2,2Ĭ2,2 ʩʤ. (ʈʠʩʫʥʦʢ 2).  

ʆʧʫʭʦʣʴ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʤʦʙʠʣʠʟʦʚʘʥʘ ʠ ʧʦʩʣʝ ʧʝʨʝʩʝʯʝʥʠʷ ʥʝʨʚʘ ʉʄ ʥʘ ʫʨʦʚʥʝ 

ʚʳʭʦʜʘ ʠʟ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ ʫʜʘʣʝʥʘ (ʈʠʩʫʥʦʢ 3). 

ʇʝʨʝʜ ʟʘʰʠʚʘʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥ ʢʘʪʝʪʝʨ ʜʣʷ ʧʨʦʜʣʝʥʥʦʛʦ ʧʦʜʢʦʞʥʦʛʦ ʦʨʦʰʝʥʠʷ 

ʨʘʩʪʚʦʨʘʤʠ (ʨʦʧʠʚʦʢʘʠʥ+ʜʝʢʩʘʤʝʪʘʟʦʥ) ʩ ʝʣʴʶ ʦʙʝʟʙʦʣʠʚʘʥʠʷ. ʆʧʝʨʘʮʠʷ ʜʣʠʣʘʩʴ 80 ʤʠʥ, 

ʢʨʦʚʦʧʦʪʝʨʷ ʩʦʩʪʘʚʠʣʘ 100 ʤʣ. ʇʘʪʦʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ð ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʰʚʘʥʥʦʤʘ G1. ɼʨʝʥʘʞ ʠʟ ʧʣʝʚʨʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʙʳʣ ʫʜʘʣʝʥ ʥʘ 2 ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. 

ʇʘʮʠʝʥʪʢʘ ʙʳʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʙʳʩʪʨʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʧʦ ʧʨʠʥʮʠʧʫ çFUST TRACK 

SURGERYè (ʧʨʦʛʨʘʤʤʘ ʫʩʢʦʨʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ) ʠ ʜʳʭʘʪʝʣʴʥʘʷ ʛʠʤʥʘʩʪʠʢʘ. ʉ 

ʧʘʮʠʝʥʪʢʦʡ ʟʘʥʠʤʘʣʩʷ ʚʨʘʯ ʧʦ ʣʝʯʝʙʥʦʡ ʬʠʟʢʫʣʴʪʫʨʝ ʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪ. ʇʦʩʣʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʦʩʣʦʞʥʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʫ ʧʘʮʠʝʥʪʢʠ ʦʪʤʝʯʘʣʘʩʴ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʚ ʚʠʜʝ ʨʝʛʨʝʩʩʘ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʜʦ 2 ʙʘʣʣʦʚ ʧʦ ɺɸʐ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʀʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦʝ ʬʦʪʦ. 

 


