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STUDY OF DIELECTRIC, POLARIZATION PROPERTIES OF CYCLOPENTANOL  

AND THEIR SOLUTIONS IN CYCLOPENTANE BY A NEW VARIATION METHOD 

 

ÉUseinova S., Baku State University, Baku, Azerbaijan, aak-vak@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ 

ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ: 

ʮʠʢʣʦʧʝʥʪʘʥʦʣʘ ʠ ʝʛʦ ʨʘʩʪʚʦʨʦʚ ʚ ʮʠʢʣʦʧʝʥʪʘʥʝ. ʈʘʩʩʯʠʪʘʥʳ ʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ɝ' ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ɝ''. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʙʳʣʠ ʥʘʡʜʝʥʳ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʘʥ ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ɝ' ʠ ɝ''. ʉʨʘʚʥʝʥʠʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, ʚʳʷʚʠʣʦ, ʯʪʦ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʳ ʚ ʧʨʝʜʝʣʘʭ 1,5ï2,0%.  

 

Abstract. Results of calculating the theoretical principles of the variational method for 

measuring the dielectric parameters of polar liquids: cyclopentanol and its solutions in cyclopentane 

have been shown in the paper. Their dielectric constant ɝ' and dielectric losses ɝ'' are calculated. 

Solutions to the equations were found and a graphical solution method and an automated method 

for calculating ɝ' and ɝ'' were developed on the basis of this method. Comparison with the results of 

other methods revealed that these indicators are at the same time minimal within 1.5ï2.0%. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʢʣʦʧʝʥʪʘʥʦʣ, ʮʠʢʣʦʧʝʥʪʘʥ, ʚʘʨʠʘʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʧʦʣʷʨʥʳʝ 

ʞʠʜʢʦʩʪʠ. 

 

Keywords: cyclopentanol, cyclopentane, variational method, polar liquids. 

 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʳ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʠʣʣʶʩʪʨʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʠ ʜʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʨʦʜʦʡ ʠ 

ʤʝʭʘʥʠʟʤʦʤ ʧʨʦʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʦʤ ʙʣʠʞʥʝʛʦ ʦʢʨʫʞʝʥʠʷ ʤʦʣʝʢʫʣ ʚ ʞʠʜʢʦʩʪʠ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʞʠʜʢʠʭ 

ʚʝʱʝʩʪʚ. ʊʫʪ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʝʥʠʝ ʤʝʪʦʜʦʚ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʨʘʜʠʦʩʢʦʧʠʠ [2].  

ɼʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʱʝʩʪʚʘ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʠ ʧʨʦʮʝʩʩʦʚ ʝʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʇʨʠ ʪʦʤ, ʝʩʣʠ ʨʘʚʥʦʚʝʩʥʳʝ (ʩʪʘʪʠʯʝʩʢʠʝ) 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʪʨʘʞʘʶʪ ʩʫʤʤʘʨʥʳʡ ʚʢʣʘʜ ʚʩʝʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʱʝʩʪʚʦ, ʪʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʘʛʣʷʜʥʦ 
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ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʦʣʶ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʳʤʠ, ʬʘʟʦʚʳʤʠ ʠ 

ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʘʛʨʝʛʘʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʝʱʝʩʪʚʘ [1, 5]. 

ʇʨʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʠʭ ʨʘʩʪʚʦʨʦʚ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʘʤʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʦʪʝʨʠ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʤʳ ʚʝʣʠʯʠʥʘʤʠ (ɚg ð ʜʣʠʥʘ ʚʦʣʥʳ ʚ ʷʯʝʡʢʝ 

ʟʘʧʦʣʥʝʥʥʦʡ ʞʠʜʢʦʩʪʴʶ, lm ð ʪʦʣʱʠʥʘ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʚ ʷʯʝʡʢʝ ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪ ʤʝʩʪʦ 

ʤʠʥʠʤʫʤ ʘʤʧʣʠʪʫʜʳ ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʳ rĔ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʷʯʝʡ ʚʦʣʥʳ ɖ ʠ ʚʝʣʠʯʠʥʳ 

ɖʤ ʧʨʠ ʵʪʦʡ ʪʦʣʱʠʥʝ ʞʠʜʢʦʩʪʠ) [3, 4].  

ʆʙʲʝʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʪʠʧ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʠʩʭʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʘʭ (ʙʠʥʘʨʥʳʝ ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʦʚ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ), ʧʦʣʷʨʥʳʝ 

ʞʠʜʢʦʩʪʠ ʠ ʨʘʩʪʚʦʨʳ, ʦʙʣʘʜʘʶʱʠʝ ʟʘʤʝʪʥʳʤʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ ʠʟʫʯʝʥʳ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ ʠ ʠʩʪʦʣʢʦʚʘʥʠʝ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʫʶ ʨʝʣʘʢʩʘʮʠʦʥʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʜʝʣʴʥʳʭ ʢʠʥʝʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʠ ʩʠʣ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʳʤʠ ʞʠʜʢʦʩʪʷʤʠ ʜʦʚʦʣʴʥʘ ʦʛʨʘʥʠʯʝʥʘ. ʀʤʝʥʥʦ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʣʠ 

ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʘʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʠʟʚʝʩʪʥʳʝ 

ʤʝʪʦʜʳ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʘʥʘʣʠʟʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʥʠʤʘʝʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʷʯʝʡ ʚʦʣʥʳ (ʂʉɺ~ɖ) ʦʪ ʪʦʣʱʠʥʳ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʩʪʠ ʚ 

ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʷʯʝʡʢʝ. ʋʢʘʟʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʨʠʚʝʣʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʝ 

ʥʦʚʦʛʦ, ʫʜʦʙʥʦʛʦ çʚʘʨʠʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘè, ʜʦʧʫʩʢʘʶʱʝʛʦ ʠʟʤʝʨʝʥʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʨʘʩʪʚʦʨʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʧʦʪʝʨʷʤʠ ʚ ʜʠʘʧʘʟʦʥʝ ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ (ʉɺʏ) [5]. 

  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʷʨʥʳʝ ʞʠʜʢʦʩʪʠ: ʮʠʢʣʦʧʝʥʪʘʥʦʣ ʠ ʝʛʦ 

ʨʘʩʪʚʦʨʳ ʚ ʮʠʢʣʦʧʝʥʪʘʥʝ ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʩʪʠ 

ð ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ (Ű), ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʦʣʷ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʨʘʟʤʝʨʘʤʠ ʠ ʤʘʩʩʦʡ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʝʡ ʝʝ ʙʣʠʞʥʝʡ ʩʨʝʜʦʡ, ʚ ʪʝʧʣʦʚʦʤ 

ʜʚʠʞʝʥʠʠ ʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʝʱʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʧʦʩʪʨʦʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʦʜʝʣʠ ʚʝʱʝʩʪʚʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʞʠʜʢʦʩʪʝʡ ʧʦʟʚʦʣʷʶʪ ʧʫʪʝʤ 

ʦʮʝʥʢʠ ʧʦʚʝʜʝʥʠʷ ʯʘʩʪʦʪʥʳʭ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ɝ') ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ (ɝ'') ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʝ ʜʠʧʦʣʴʥʳʭ ʤʦʤʝʥʪʦʚ 

(ɛ) ʧʦʣʷʨʥʳʭ ʤʦʣʝʢʫʣ, ʧʦʣʷʨʠʟʫʝʤʦʩʪʠ (Ŭ), ʵʥʝʨʛʠʠ ʘʢʪʠʚʘʮʠʠ ʜʠʧʦʣʴʥʦʡ ʨʝʣʘʢʩʘʮʠʠ, 

ʭʘʨʘʢʪʝʨ ʦʨʠʝʥʪʘʮʠʠ ʜʠʧʦʣʝʡ ʠ ʨʷʜ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʱʝʩʪʚʘ, ʚʨʝʤʝʥʠ 

ʨʝʣʘʢʩʘʮʠʠ (Ű), ʚʝʨʥʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ, ʚʙʣʠʟʠ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʛʦ ʝʛʦ 

ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʩʠʣʴʥʦ ʤʝʥʷʝʪʩʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʣʠʙʦ ʠʟ 

ʯʘʩʪʦʪʥʳʭ, ʣʠʙʦ ʠʟ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʅʦ ʜʣʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʭʘʨʘʢʪʝʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʚʝʱʝʩʪʚʝ ʧʦʣʴʟʫʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʩʥʷʪʳʭ ʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ [3, 4]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʠ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʚʘʨʠʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʫʨʘʚʥʝʥʠʷ (1) ʠ (2): 
 

ɝ1= 
 
Ƞ (1) 

 

ɝ2= ;  (2) 

 

ʧʨʦʚʝʜʷ ʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ɝ1= 
 
;  ɝ2=  ; ʛʜʝ ό  ; ώ ὸὫ

Ў
; Ў ὥὶὧὸὫ; 

ὖ  ; ʜʘʣʝʝ ‚  ( )2+ ()2 (1-tg2æ/2); 

ɝ''= ()2tg
Ў
; 

ʛʜʝ, ɝ' ð ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ɝ'' ð ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʠʩʩʣʝʜʫʝʤʦʡ 

ʞʠʜʢʦʩʪʠ; ɚ ð ʜʣʠʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʩʨʝʜʳ; ‗ ð ʢʨʠʪʠʯʝʩʢʘʷ ʜʣʠʥʘ ʚʦʣʥʳ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʨʘʟʤʝʨʘʤʠ ʚʦʣʥʦʚʦʜʘ (‗ ς,́ ʘ ð 

ʚʥʫʪʨʝʥʥʷʷ ʰʠʨʠʥʘ ʚʦʣʥʦʚʦʜʘ), ‗ɂ̅̌̉̎́ ɻ ʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚ ʚʦʣʥʦʚʦʜʝ; ‗= 
˝
 ð 

ʜʣʠʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʚ ʧʫʩʪʦʤ ʚʦʣʥʦʚʦʜʝ, ʛʜʝ, ʈ=(; [ʚ ʩʣʫʯʘʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʦʣʥ ʪʠʧʘ ʊɽʄ ‗ᴼЊ ʠ ʈ=0]. ʇʨʦʜʦʣʞʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʠʪʦʛʝ, ʫʨʘʚʥʝʥʠʷ (1) ʠ (2) 

ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ: 
 

ɝ'= 2+ 2 
 

 Ƞ 

 

(3) 

ɝ''= ()2 
 

; (4) 

 

ʟʜʝʩʴ x= 
ὰ
‗, ὰ ɂ ʪʦʣʱʠʥʘ ʩʣʦʷ ʞʠʜʢʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʤʝʩʪʦ ʤʠʥʠʤʫʤ ʠʜʠ 

ʤʘʢʩʠʤʫʤ ʘʤʧʣʠʪʫʜʳ ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʳ. 

ʊʘʢ ʢʘʢ ɚ, ‗ȟ‗ʠʟʤʝʨʷʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʪʦ ʧʨʠ ʫʩʣʦʚʠʠ ɝ' ḻ 2 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʝʣʠʯʠʥ ɝ', ɝ'' ʧʦ ʫʨʘʚʥʝʥʠʷʤ (3) ʠ (4) ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 

x, y, v, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʚʫʤʷ ʚʳʨʘʞʝʥʠʷʤʠ: 

 

- 
Ў
 = 2 

Ўu

u
 + 
Ў
 + 2a 

Ў
;  (5) 

 

- 
Ў
 = 2 

Ўu

u
 - 
Ў
 - 2a 

Ў
; 

(6) 

ʛʜʝ a=  ; 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʟʤʝʨʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʘʨʠʘʮʠʦʥʥʦʤ ʤʝʪʦʜʝ 

ʷʚʣʷʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʷʯʝʡ ʚʦʣʥʳ – ʚ ʪʦʯʢʝ ʤʠʥʠʤʫʤʘ ʟʘʚʠʩʠʤʦʩʪʠ – ʦʪ l ʠ u= 
ὰ
‗, 

ʛʜʝ ὰ ɂ ʠʟʤʝʨʷʝʤʘʷ ʪʦʣʱʠʥʘ ʞʠʜʢʦʩʪʠ ʚ ʷʯʝʡʢʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʠʝ ʚʦʣʥʳ 

ʤʠʥʠʤʘʣʴʥʦ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʦʤʦʛʨʘʤʤʳ ʟʘʚʠʩʠʤʦʩʪʠ u ʦʪ xʜʣʷ ʧʝʨʚʦʛʦ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ 
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ɖ ʦʪ l, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʫʨʘʚʥʝʥʠʶ (8) ʚ h ʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ ʚʘʨʴʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ y, ʤʘʣʦ 

ʦʪʣʠʯʘʝʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʙʣʠʟʢʠ ʚ ʧʨʦʜʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ u ʦʪ x ʧʨʠ y=0. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʪʦʯʢʝ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ ɖ ʠʣʠ ŭ ʦʪ l, u= (1+ώ) Ὑ 
; (7) 

 

u ὼρ ώ Ὑ 
; (8) 

 

ʛʜʝ u ; ʪʦʛʜʘ  

R=1-y2ï 2y
 p p

 p p
Ƞ (9) 

 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʫʨʘʚʥʝʥʠʶ (4.8) ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ ʚʘʨʴʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ y. 

 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʨʘʟʣʦʞʠʤ ʬʫʥʢʮʠʶ (4.8) ʚ ʨʷʜ ʧʦ ʫʠ ʦʛʨʘʥʠʯʠʤʩʷ ʣʠʰʴ 

ʧʝʨʚʳʤ ʯʣʝʥʦʤ ʵʪʦʛʦ ʨʷʜʘ. ʇʦʣʫʯʠʤ, ʯʪʦ  
 

u
Ѝ
; (10) 

 

ʛʜʝ A=
aȟ

aȟ
 ;a,= 2px; ʪʘʢ ʢʘʢ æuḙ

u
æx;  

æ– = æx+ æy; (11) 

 

ʪʦ, ʧʦʜʩʪʘʚʣʷʷ (11) ʚ (5) ʠ (6) ʠʤʝʝʤ 

 

- 
Ў
 = 2 

Ўu

u
 (B1 ï aB2) + 2

Ў
aB3; 

 

(12) 

- 
Ў
 = 2 

Ўu

u
 (B1 + B2) + 

Ў
B3; (13) 

 

͎͒  ͔.мҐ м- 
u
uΤ .н Ґ 

u

u Τ .оҐ  Τ 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ (7) ʠ (8), ʩʣʝʜʫʝʪ, ʯʪʦ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʷʯʝʡ ʚʦʣʥʳ ʚ ʚʦʣʥʦʚʦʜʝ – ʧʨʠ ʪʦʣʱʠʥʝ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʚ ʚʦʣʥʦʚʦʜʥʦʡ 

ʩʝʢʮʠʠ ʨʘʚʥʦʡ lm ʦʧʠʩʳʚʘʝʪʩʷ ʜʚʫʤʷ ʫʨʘʚʥʝʥʠʷʤʠ: 
 

–  
̒  p p

 p p
; 

 

(14) 

–  
 p p

 p p
; 

(15) 

 

ʇʨʠ – ρ ʦʙʘ ʫʨʘʚʥʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʢ ʚʳʨʘʞʝʥʠʶ ʚʠʜʘ  
 

sh(́xy)= ī ysinć; 

 

(16) 

 

ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʦʨʜʠʥʘʪ x, yʬʫʥʢʮʠʶ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʛʨʘʥʠʮʳ 

ʧʨʠʤʝʥʷʝʤʦʩʪʠ ʫʨʘʚʥʝʥʠʡ (14), (15). ʋʨʘʚʥʝʥʠʝ 15 ʦʢʘʟʳʚʘʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʜʣʷ ʟʥʘʯʝʥʠʡ 

x ʠ y, ʛʜʝ x>x1 ʠ y <y1 ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʛʨʘʥʠʯʥʦʛʦ ʫʩʣʦʚʠʷ (16). 
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ʉ ʫʯʝʪʦʤ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʡ (14), (15), (16) ʧʦʣʫʯʠʤ: 

B1= 
 a

 a
 ; 

 

B2 =  a

a   a  

a  a  a 
 ; 

B3= 
a  

a  a  a 
 ; 

ʛʜʝ: 

k1 = ὸὫ aώ - ὸὫ a; k2 = 2ὸὫ aώ - ὸὫ a; k3= ὸὫ aώ+ ὸὫ a; 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ (4.12) ʠ (4.13) ʧʨʠʤʝʤ, ʯʪʦ lm ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʘ ʧʦ ʚʝʣʠʯʠʥʝ ʢ ı. 

B2= īB3=ī2b; b= ρ  
p

p  
 ; 

ʧʦʜʩʪʘʚʣʷʝʤ (14) ʚ (12) ʠ (13)ʠ ʫʯʠʪʳʚʘʷ, ʯʪʦ 
Ўu

u
 =
Ў
, ʧʦʣʫʯʠʤ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

ʩʣʫʯʘʡʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ɝ' ʠ ɝ'': 
 

Ў
 = 2 

Ў
 ρ ςὥὦ + 

Ў
4ab ; 

 

(17) 

Ў
 = 2 

Ў
 (1-2b) + 

Ў
2b ; (18) 

ʇʨʠ ʤʘʣʳʭ ʧʦʪʝʨʷʭ ʫ=0, ʟʥʘʯʝʥʠʝ a, bʙʣʠʟʢʠ ʢ ʝʜʠʥʠʮʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ 

ʚʳʨʘʞʝʥʠʷ (4.15) ʠ (4.16) ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ: 
Ў
 = 2 

Ў
; 

 

(19) 

Ў
ḙ - 2 

Ў
 + 2

Ў
; (20) 

 

ʀʟ ʫʨʘʚʥʝʥʠʡ (15) ʠ (16) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ɝ' ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʰʠʙʢʦʡ ʚ 

ʠʟʤʝʨʝʥʠʠ ʣʠʰʴ lm. ɼʣʷ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʦ ʟʥʘʯʝʥʠʝʤ ɝ'=10õ20 ʠʟʤʝʨʷʝʤʳʭ ʚ ʜʠʘʧʘʟʦʥʝ 

ɚ=3,21 ʩʤ, ʚʝʣʠʯʠʥʘ lm = ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 2,5ï1,0 ʤʤ. ʊʘʢ ʢʘʢ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʚ 

ʠʟʤʝʨʝʥʠʠ ʜʣʠʥʳ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʠʢʨʦʤʝʪʨʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 0,01 ʤʤ, ʪʦ ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ɝ' ʙʫʜʝʪ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 1ï2%, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ. ɼʣʷ ʩʣʘʙʦʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʦʰʠʙʢʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ɝ' 

ʜʦʩʪʠʛʘʝʪ ʤʝʥʝʝ 0,5%. ʆʰʠʙʢʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ɝ'' ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦʛʨʝʰʥʦʩʪʴʶ ʚ ʠʟʤʝʨʝʥʠʠ lm 

ʚ 2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ ɝ'. ʀʟ-ʟʘ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʂʉɺ, ʜʦʩʪʠʛʘʶʱʝʡ 3ï5%, 

ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʦʰʠʙʢʘ ʚ ʠʟʤʝʨʝʥʠʠ ɝ'' ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 5%, ʭʦʪʷ ʚ ʩʣʫʯʘʝ ʩʣʘʙʦʧʦʣʷʨʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʦʥʘ ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ ʜʦ 1ï2%, ʠʟ-ʟʘ ʫʤʝʥʴʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʚ 

ʠʟʤʝʨʝʥʠʠ lmʠ ʧʦʚʳʰʝʥʠʠ ʪʦʯʥʦʩʪʠ ʦʪʩʯʝʪʘ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʂʉɺ. 

ɼʣʷ ʩʣʫʯʘʷ ʞʠʜʢʦʩʪʝʡ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ, ʦʰʠʙʢʘ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ɝ' ʠ ɝ'' ʚʦʟʨʘʩʪʘʝʪ. ɼʣʷ ʝʝ ʦʮʝʥʢʠ ʨʘʩʩʤʦʪʨʠʤ ʢʨʘʡʥʠʡ ʩʣʫʯʘʡ ʫ=0%, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʚʝʣʠʯʠʥʝ tgŭ=1,2. ʊʦʛʜʘ: 
Ў
 = 3 

Ў
 + 
Ў
; 

 

(21) 

Ў
ḙ 0,4 

Ў
 + 1,2

Ў
; (22) 

ʇʨʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʦʛʨʝʰʥʦʩʪʷʭ ʠʟʤʝʨʝʥʠʷ lm ʠ ɖmʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʦʰʠʙʢʘ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ɝ' ʠ ɝ'' ʜʣʷ ʩʣʫʯʘʷ ʩʠʣʴʥʦʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ɝ'= 10Ñ20 

ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5% ʠ 7%. ɼʣʷ ʩʣʘʙʦʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ɝ'=2-4, 

ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʦʰʠʙʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 2% ʠ 4%. 
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ɺ ʊʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ɝ' ʠ ɝ'' ʥʝʢʦʪʦʨʳʭ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʫʢʘʟʘʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ ɚ=3,21ʩʤ ʠ ʪʝʤʧʝʨʘʪʫʨʝ t=20 Áʉ. ʊʘʤ ʞʝ 

ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ɝ' ʠ ɝ'' ʪʝʭ ʞʠʜʢʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʧʝʨʝʤʝʥʥʳʭ ʪʦʣʱʠʥ 

(1, 2). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣʠʮʳ, ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ɝ', ʧʦʣʫʯʝʥʥʳʤʠ ʵʪʠʤʠ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ 

ʠʤʝʝʪʩʷ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʠʝ, ʪʦʛʜʘ ʢʘʢ ʟʥʘʯʝʥʠʝ ɝ'' ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ ʥʘʰʝʤʫ ʤʝʪʦʜʫ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ ʧʦ ʚʝʣʠʯʠʥʝ ɝ'', ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ [1]. 

 

ʊʘʙʣʠʮʘ 

ɼʀʕʃɽʂʊʈʀʏɽʉʂɸʗ ʇʈʆʅʀʎɸɽʄʆʉʊʔ ɝ'ʀ ɼʀʕʃɽʂʊʈʀʏɽʉʂʀɽ ʇʆʊɽʈʀ ɝ'' 

ʎʀʂʃʆʇɽʅʊɸʅʆʃɸ ʇʈʀ ɼʃʀʅɽ ɺʆʃʅʓ ɚ = 3,21 ʩʤ ʀ T=200C 
 

ɼʣʠʥʘ ʚʦʣʥʳ ʄʝʪʦʜʦʤ ʇʦʣʠ-ʄʘʣʦʚʘ (2) ʇʨʝʜʣʘʛʘʝʤʳʤ ʚʘʨʠʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ 

ɚ (ʚ ʩʤ) ɝ' ɝ'' ɝ' ɝ'' 

3,21 12,4 3,75 11,8 3,73 

0,71 4,68 4,90 4,70 4,76 

 

ɺ ʧʨʘʢʪʠʢʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠʟʤʝʨʝʥʠʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʷʨʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʠ ʨʘʩʪʚʦʨʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʟʤʝʨʝʥʠʠ ʦʪʨʘʞʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʦʪ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʦʡ ʥʘ ʢʦʥʮʝ ʚʦʣʥʦʚʦʜʥʦʡ ʠʣʠ ʢʣʦʢʩʠʘʣʴʥʦʡ 

ʷʯʝʡʢʠ ʩ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʩʪʴʶ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʦʣʱʠʥʘ ʚ ʷʯʝʡʢʝ ʨʝʛʫʣʠʨʫʝʤʘ [3, 4]. 

ʆʙʣʘʜʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʯʝʪʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʰʠʙʦʢ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʜʦʩʪʦʠʥʩʪʚ ʵʪʠ ʤʝʪʦʜʳ, ʦʜʥʘʢʦ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʠ ʠ ʪʨʝʙʫʶʪ 

ʥʘʭʦʞʜʝʥʠʷ ʚʩʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ (”) ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʷʯʝʡ ʚʦʣʥʳ (ɖ) ʦʪ ʪʦʣʱʠʥʳ ʩʣʦʷ ʞʠʜʢʦʩʪʠ 

ʚ ʷʯʝʡʢʝ l, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʩʚʝʨʭʚʳʩʦʢʠʭ 

ʯʘʩʪʦʪ (ʉɺʏ) ð ʩʘʥʪʠʤʝʪʨʦʚʳʝ ʠ ʤʠʣʣʠʤʝʪʨʦʚʳʝ ʚʦʣʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʦʜʳ ʧʝʨʝʤʝʥʥʦʡ 

ʪʦʣʱʠʥʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ; ʦʥʠ ʫʜʦʙʥʳ ʣʠʰʴ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʚ ʜʠʘʧʘʟʦʥʝ ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ 

ʩʨʝʜʥʠʤʠ ʠ ʤʘʣʳʤʠ ʧʦʪʝʨʷʤʠ. ʇʨʠ ʟʘʤʝʪʥʳʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʷʭ ʚ ʞʠʜʢʦʩʪʠ 

ʟʘʚʠʩʠʤʦʩʪʴ (ɟ) ʠʣʠ ɖ ʦʪ l ʠʤʝʝʪ ʣʠʰʴ ʦʜʠʥ ʵʢʩʪʨʝʤʫʤ (ʤʘʢʩʠʤʫʤ ʠʣʠ ʤʠʥʠʤʫʤ) ʚ ʩʚʦʝʤ 

ʭʦʜʝ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʧʝʨʝʤʝʥʥʳʭ ʪʦʣʱʠʥ (1, 2, 

4), ʙʘʟʠʨʫʶʱʝʛʦ ʥʘ ʠʟʤʝʨʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʤʠʥʠʤʫʤʘʤʠ ʟʘʚʠʩʠʤʦʩʪʠ (ɟ) ʠʣʠ ɖ ʦʪ lʠ 

ʦʪʥʦʰʝʥʠʷ (ɟ)ʠʣʠ ɖ ʚ ʪʦʯʢʘʭ ʤʘʢʩʠʤʫʤʘ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [5], ʠʟ-ʟʘ ʙʦʣʴʰʠʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʫʢʘʟʘʥʥʳʝ ʤʝʪʦʜʳ [1ï3] ʥʝʧʨʠʝʤʣʝʤʳ ʪʘʢʞʝ ʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʣʘʙʦʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʦʙʣʘʜʘʶʱʠʭ ʚ ʜʠʘʧʘʟʦʥʝ 

ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʤʘʣʳʤʠ ʧʦʪʝʨʷʤʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʦʚʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ɝ' ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ɝ'' ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʚʦʙʦʜʝʥ ʦʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 

ʥʝʜʦʩʪʘʪʢʦʚ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʪʦʣʱʠʥʳ ʩʣʦʷ ʞʠʜʢʦʩʪʠ ʚ ʷʯʝʡʢʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʤʝʝʪ 

ʤʝʩʪʦ ʤʠʥʠʤʫʤ ʘʤʧʣʠʪʫʜʳ ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʳ (ɟ) ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʦʷʯʝʡ ʚʦʣʥʳ ɖ, ʠ 

ʚʝʣʠʯʠʥʳ ɖmʧʨʠ ʵʪʦʡ ʪʦʣʱʠʥʝ ʞʠʜʢʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʢʣʦʧʝʥʪʘʥʦʣ ʠ ʝʛʦ ʨʘʩʪʚʦʨʳ ʨʘʟʣʠʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʮʠʢʣʦʧʝʥʪʘʥʝ 

ʥʦʚʳʤ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚʧʝʨʚʳʝ ʠ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪ rʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, ʚʳʷʚʠʣʦ, ʯʪʦ ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʵʪʦʤ ʤʠʥʠʤʘʣʴʥʳ ʚ ʧʨʝʜʝʣʘʭ 

1,5ï2,0%. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʛʝʪʝʨʦʛʝʥʥʳʝ ʨʘʚʥʦʚʝʩʠʷ ʚ ʪʨʦʡʥʳʭ 

ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ɺʘI2 ð (CH2)6N4 ð H2O, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʚʝʪʝʨʠʥʘʨʠʠ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ: ʛʝʪʝʨʦʛʝʥʥʳʝ ʨʘʚʥʦʚʝʩʠʷ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʟʦʪʝʨʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʠ 25 ÁC. ʋʩʪʘʥʦʚʣʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʧʨʝʜʝʣʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʠʧʳ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʠ ʣʠʛʘʥʜʦʤ, ʘ ʪʘʢʞʝ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʨʘʟʣʦʞʝʥʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʘ ʠ ʩʦʩʪʘʚʣʝʥʘ 

ʠʟʦʪʝʨʤʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ɺʘI2 ð (CH2)6N4 ð H2O. ɺʳʚʦʜʳ: ʚʳʷʚʣʝʥʦ ʚʣʠʷʥʠʝ 

ʘʥʠʦʥʦʚ ʥʘ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʦʩʪʘʚ ʦʙʨʘʟʫʶʱʠʭʩʷ ʩʦʝʜʠʥʝʥʠʡ. 

 

Abstract. Research relevance in this article is based on study of heterogeneous equilibria in 

ternary aqueous systems BaI2 ð (CH2)6N4 ð H2O, as synthesized complexes can be used as 

an antibacterial drug in veterinary medicine. Materials and research methods: heterogeneous 

equilibria were studied by the isothermal solubility method at 25 Áʉ. Concentration limits of 

compounds existence and their solubility types have been established. Research objectives: to 

determine chemical bond types between the complexing agent and the ligand, as well as the general 
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laws of thermal decomposition of synthesized compounds. Research results: the solubility isotherm 

of the BaI2 ð (CH2)6N4 ð H2O system has been studied and compiled. Conclusions: effect of 

anions on complexation and composition of resulting compounds were revealed. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʪʝʨʦʛʝʥʥʳʝ ʨʘʚʥʦʚʝʩʠʷ, ʠʟʦʪʝʨʤʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʠʟʦʪʝʨʤʘ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʴ. 
 

Keywords: heterogeneous equilibria, isothermal method, solubility isotherm, complexing 

agent. 
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʙʠʦʤʝʪʘʣʣʦʚ ʩ ʠʦʥʘʤʠ ʙʨʦʤʘ, ʠʦʜʘ ʩ ʬʘʨʤʘʢʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʣʠʛʘʥʜʦʤ ʛʝʢʩʘʤʝʪʠʣʝʥʪʝʪʨʘʤʠʥʦʤ (ɻʄʊɸ) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʠʭ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʥʦʚʳʝ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ. ʁʦʜ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ 

ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ ʥʦʨʤʘʣʴʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ ʠ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ [1]. 

ʄʥʦʛʠʝ ʨʘʙʦʪʳ, ʦʜʥʘʢʦ, ʚʳʧʦʣʥʝʥʳ ʧʨʝʧʘʨʘʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʤ 

ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʧʨʝʜʝʣʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʵʪʠ 

ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʭʠʤʠʠ [2] 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʣʠʛʘʥʜʦʚ (ɻʄʊɸ, ʚʦʜʘ, ʘʥʠʦʥʳ) ʥʘ 

ʧʨʦʮʝʩʩ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʝ ʦʙʨʘʟʫʝʤʳʭ ʠʤʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ [3]. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʧʦʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʠʦʥʳ 

ʤʝʪʘʣʣʘ ï ʦʨʛʘʥʠʯʝʩʢʠʡ ʣʠʛʘʥʜ ï ʚʦʜʘ, ʘ ʪʘʢʞʝ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚ 

ï ʩʪʨʦʝʥʠʝ ï ʩʚʦʡʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ 

ʛʘʣʦʛʝʥʠʜʦʚ ʙʘʨʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʟʣʦʞʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʝʤ ʠ ʣʠʛʘʥʜʘʤ, ʯʪʦ ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʨʦʡʥʳʭ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ [4], ʩʦʜʝʨʞʘʱʠʭ ʠʦʜʠʜ ʙʘʨʠʷ ʠ ɻʄʊɸ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʤʝʪʦʜ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʛʝʪʝʨʦʛʝʥʥʳʭ ʨʘʚʥʦʚʝʩʠʡ ʚ ʪʨʦʡʥʳʭ ʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʠʦʜʠʜ ʙʘʨʠʷ ï ɻʄʊɸ ï ʚʦʜʘ 

ʧʨʠ 25 Áʉ; ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʭ ʧʨʝʜʝʣʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ ʠʭ ʨʘʩʪʚʦʨʠʤʦʩʪʠ, ʬʠʟʠʢo-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

 

ʈʘʩʪʚʦʨʠʤʦʩʪʴ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʮʝʣʴʶ 

ʧʦʜʙʦʨʘ ʠʥʜʠʬʬʝʨʝʥʪʥʦʡ ʞʠʜʢʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ 

ʙʳʣʠ ʚʟʷʪʳ ʩʣʝʜʫʶʱʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ: ʙʝʥʟʦʣ, ʯʝʪʳʨʝʭʭʣʦʨʠʩʪʳʡ ʫʛʣʝʨʦʜ, ʘʮʝʪʦʥ, 

ʭʣʦʨʦʬʦʨʤ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʂʦʣʙʫ ʝʤʢʦʩʪʴʶ 50 ʤʣ ʩ 

ʠʟʤʝʣʴʯʝʥʥʳʤ ʠʩʧʳʪʫʝʤʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʢʦʪʦʨʳʡ ʟʘʣʠʚʘʣʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʴʶ ʜʦ 

ʧʦʣʫʯʝʥʠʷ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ, ʛʜʝ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʩ 
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ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʧʨʠ 25 Áʉ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʦ ʚʟʚʝʰʝʥʥʳʝ ʙʶʢʩʳ 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʠ ʚʟʚʝʰʠʚʘʣʠ ʯʘʩʪʴ ʨʘʩʪʚʦʨʠʪʝʣʷ. ɿʘʪʝʤ ʬʠʣʴʪʨʘʪ ʚʳʧʘʨʠʚʘʣʠ ʠ ʚʝʩ ʙʶʢʩʘ 

ʜʦʚʦʜʠʣʠ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɻʝʢʩʘʤʝʪʠʣʝʥʪʝʪʨʘʤʠʥ, (CH2)6N4(ɻʄʊɸ), ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, 

ʚʧʝʨʚʳʝ ʙʳʣ ʧʦʣʫʯʝʥ ʚ 1859 ʛ. ɸ. ʄ. ɹʫʪʣʝʨʦʚʳʤ ʚ ʨʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʘʤʤʠʘʢʘ ʩ ʧʘʨʘʬʦʨʤʘʣʴʜʝʛʠʜʦʤ [5]. ɸ. ɺ. ɻʦʬʤʘʥʦʤ [6] ʚ 1869 ʛ. ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʘʢʮʠʷ, 

ʧʦʣʫʯʝʥʠʷ ɻʄʊɸ ʠʟ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʘʤʤʠʘʢʘ. ʕʪʘ ʨʝʘʢʮʠʷ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

6ʉʅ2ʆ(ɺ) + 4NH3(r) ­ (CH2)6N4 + 6ʅ2ʆʞ + 81 ʢʢʘʣ. 
 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʢʩʘʤʝʪʠʣʝʥʪʝʪʨʘʤʠʥ ʧʦʣʫʯʘʶʪ ʧʨʦʧʫʩʢʘʥʠʝʤ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʘʤʤʠʘʢʘ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20, 100, 150 Áʉ) ʯʝʨʝʟ 30%-ʥʳʡ ʨʘʩʪʚʦʨ ʬʦʨʤʘʣʠʥʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

1ï2% ʤʝʪʘʥʦʣʘ. ɻʄʊɸ ð ʙʝʩʮʚʝʪʥʦʝ, ʥʝ ʠʤʝʶʱʝʝ ʟʘʧʘʭʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʩʦ 

ʩʣʘʜʢʦʚʘʪʳʤ ʚʢʫʩʦʤ, ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʧʨʠ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ 

ʙʝʟʚʦʜʥʦʡ ʬʦʨʤʝ, ʚ ʚʠʜʝ ʨʦʤʙʠʯʝʩʢʠʭ ʜʦʜʝʢʘʵʜʨʦʚ. ʀʟʦʪʝʨʤʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ɺʘI2 ï 

(CH2)6N4 ï H2O. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1 ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʈʠʩʫʥʢʝ. 
 

ʊʘʙʣʠʮʘ 1  

ʀɿʆʊɽʈʄɸ ʈɸʉʊɺʆʈʀʄʆʉʊʀ ʉʀʉʊɽʄʓ ɺʘI2 ï (CH2)6N4 ï H2O ʧʨʠ 25 ÁC 
 

 ̄

ʪʦʯʢʠ 

ʉʦʩʪʘʚ ʞʠʜʢʦʡ ʬʘʟʳ 

ʤʘʩʩ.% 

ʉʦʩʪʘʚ ʪʚʝʨʜʦʛʦ ʦʩʪʘʪʢʘ 

ʤʘʩʩ.% 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʩʦʩʪʘʚ ʪʚʝʨʜʳʭ 

ʬʘʟ 

ɺʘI2 (CH2)6N4 Z ʩʦʣʝʡ ɺʘI2 (CH2)6N4 Z ʩʦʣʝʡ 

1 68,60 ð 68,60 78,34 ð 78,34 ɺʘI2 Ĭ 2H2O 

2 ð ð ð 76,70 0,2 76,91 ɺʘI2 Ĭ 2H2O 

3 56,02 4,28 60,30 ð 0,43 77,13 ɺʘI2 Ĭ 2H2O 

4    71,65 0,04 78,69 ɺʘI2 Ĭ 2H2O 

5    58,12 22,10 80,22 ɺʘI2 Ĭ2H2O+ɺʘI2Ĭ2(CH2)6N4 

Ĭ8H2O 

6    50,80 24,26 75,06 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

7 51,32 5,21 56,53 48,96 25,26 74,22 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

8 44,11 7,98 52,09 46,78 26,23 72,01 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

9 37,68 11,81 49,49 44,19 25,70 69,98 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

10 31,69 15,63 47,32 41,00 26,41 67,41 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

11 25,66 21,14 46,80 39,96 29,63 69,59 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

12 2,09 27,31 49,40 38,25 31,86 60,09 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

13    40,00 35,46 75,46 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

14    29,41 47,14 76,55 ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

15 20,98 38,02 59,00 21,13 57,98 79,11 ɺʘI2 Ĭ 2(CH2)6N4Ĭ 8H2O 

+(CH2)6N4 

16       ɺʘI2 Ĭ 2(CH2)6N4 Ĭ 8H2O 

+(CH2)6N4 

17 14,43 38,58 53,01 2,01 92,00 94,01 (CH2)6N4 

18 10.55 40,59 51,09 1,02 93,12 94,14 (CH2)6N4 

19 5,50 43,19 48,69 0,80 93,71 94,51 (CH2)6N4 

20 ð      (CH2)6N4 

21 47,00 47,00 ð 100,00 100,00 ð (CH2)6N4 
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ʈʠʩʫʥʦʢ. ʀʟʦʪʝʨʤʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ɺʘI2 ï (CH2)6N4 ï H2O ʧʨʠ 25 Áʉ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ, ʠʟʦʪʝʨʤʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ 

ʚʝʪʚʷʤʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʂʨʘʡʥʠʝ ʜʚʝ ʚʝʪʚʠ ʦʪʚʝʯʘʝʪ ʚʳʜʝʣʝʥʠʶ ʚ ʪʚʝʨʜʫʶ ʬʘʟʫ ʠʩʭʦʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʰʝʩʪʠʚʦʜʥʦʛʦ ʠʦʜʠʜʘ ʙʘʨʠʷ, ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 66,80% ʠ 

ʛʝʢʩʘʤʝʪʠʣʝʥʪʝʪʨʘʤʠʥʘ. ɺ ʦʙʣʘʩʪʠ ʩʨʝʜʥʝʡ ʚʝʪʚʠ (ʪʦʯʢʠ 5ï12), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʣʝʜʫʶʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʠʦʜʠʜʘ ʙʘʨʠʷ 55,02ï20,98%, ɻʄʊɸ 4,28ï38,02%, ʚ 

ʪʚʝʨʜʫʶ ʬʘʟʫ ʚʳʜʝʣʷʝʪʩʷ ʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ɺʘI2 2(CH2)6N4Ĭ8H2O, ʨʘʩʪʚʦʨʠʤʦʝ ʚ ʚʦʜʝ 

ʢʦʥʛʨʫʵʥʪʥʦ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʝʜʠʥʝʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʚ ʊʘʙʣʠʮʝ 2 ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʠʟʫʯʝʥʠʝʤ ʀʂ-ʩʧʝʢʪʨʦʚ ʦʩʪʘʪʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʩʰʠʬʨʦʚʘʪʴ ʤʥʦʛʠʝ 

ʪʝʨʤʦʵʬʬʝʢʪʳ: ʜʝʨʠʚʘʪʦʛʨʘʤʤʘ ɻʄʊɸ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʵʬʬʝʢʪʘʤʠ. ʇʝʨʚʳʡ ʵʬʬʝʢʪ 

ʧʨʠ 282Á ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʛʦʥʢʝ ɻʄʊɸ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ɻʄʊɸ. ʕʢʟʦʪʝʨʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ 530Á, 

ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʦʢʠʩʣʝʥʠʝʤ ʦʩʪʘʚʰʝʛʦʩʷ ʫʛʣʝʨʦʜʘ. 

 
 

ʊʘʙʣʠʮʘ 2  

ʊɽʈʄʀʏɽʉʂʀɽ ʕʌʌɽʂʊʓ ʉʆɽɼʀʅɽʅʀʗ ɻʄʊɸ ʉ ʀʆɼʀɼʆʄ ɹɸʈʀʗ 
 

ʌʦʨʤʫʣʳ ʩʦʝʜʠʥʝʥʠʷ ʊʝʨʤʦʵʬʬʝʢʪʳ  ɺʳʚʦʜʳ  

(CH2)6N4 282Á ɺʦʟʛʦʥʢʘ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʣʦʞʝʥʠʝʤ 

ɺʘI2 Ĭ 2ʅ2ʆ (ʣʠʪ.) 99Á ʆʙʝʟʚʦʞʠʚʘʥʠʝ 

ɺʘI2 Ĭ (CH2)6N4 Ĭ 8H2O 160Á 

246Á 

274Á 

ʉʪʫʧʝʥʯʘʪʘʷ ʜʝʛʠʜʨʘʪʘʮʠʷ 

ʈʘʟʣʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʘ 
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ɺʳʚʦʜʳ 

ɺʳʜʝʣʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜʚʝʨʛʘʣʠ ʦʙʝʟʚʦʞʠʚʘʥʠʶ, ʘ ʟʘʪʝʤ ʩʥʠʤʘʣʠ ʩʧʝʢʪʨʳ 

ʧʦʛʣʦʱʝʥʠʷ ʚ ʚʘʟʝʣʠʥʦʚʦʤ ʤʘʩʣʝ. ʅʘ ʀʂ-ʩʧʝʢʪʨʘʭ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦʩʳ 

ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ɻʄʊɸ ʨʘʩʱʝʧʣʝʥʳ.  

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦ, ʯʪʦ ɻʄʊɸ ʚ ʜʘʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩ ʠʦʥʦʤ ʤʝʪʘʣʣʘ ʩʚʷʟʘʥ ʦʜʥʠʤ 

ʘʪʦʤʦʤ ʘʟʦʪʘ, ʧʦʢʘʟʳʚʘʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʫʶ ʝʤʢʦʩʪʴ, ʨʘʚʥʫʶ ʦʜʥʦʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʱʝʧʣʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʦʛʦ, ʯʪʦ ɻʄʊɸ ʩʚʷʟʘʥ ʯʝʪʳʨʴʤʷ ʘʪʦʤʘʤʠ ʘʟʦʪʘ, ʘ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʚʷʟʠ ʤʦʣʝʢʫʣ ʚʦʜʳ ʚ ʢʦʤʧʣʝʢʩʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 2-ʟʘʤʝʱʝʥʥʳʭ 

5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ ʠ ʧʨʦʛʥʦʟ ʠʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ 

ʪʝʪʨʘʛʠʜʨʦʪʠʝʥʦʧʠʨʠʤʠʜʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʝʧʘʨʘʪʠʚʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʧʨʦʩʪʦʡ. ʀʭ ʩʠʥʪʝʟ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʫʪʝʤ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʘʟʦʤʝʪʠʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 2-ʘʤʠʥʦ-4,5,6,7-

ʪʝʪʨʘʛʠʜʨʦ-1-ʙʝʥʟʦʪʠʦʬʝʥ-3-ʢʘʨʙʦʢʩʘʤʠʜʘ ʚ ʩʨʝʜʝ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʜʦʙʘʚʣʝʥʠʠ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʛʥʦʟ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ in silico ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʪʨʫʢʪʫʨʘ 4b, ʩʦʜʝʨʞʘʱʘʷ 2-

ʛʠʜʨʦʢʩʠʬʝʥʠʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʚʦ ʚʪʦʨʦʤ ʧʦʣʦʞʝʥʠʠ ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʧʝʢʪʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

 

Abstract. The article presents a modified method for the synthesis of 2-substituted 5,6,7,8-

tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidine-4(3H)-one and the predict of their anti-inflammatory 

activity. The proposed method for obtaining tetrahydrothienopyrimidine derivatives is preparatively 

effective and simple. Their synthesis was carried out by heterocyclization of azomethine derivatives 

of 2-amino-4,5,6,7-tetrahydro-1-benzothiophene-3-carboxamide in the medium of glacial acetic 
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acid with the catalytic addition of dimethyl sulfoxide. Preliminary prognosis of anti-inflammatory 

activity in silico method allowed us to identify the most promising compounds. Of these, the 4b 

structure containing a 2-hydroxyphenyl fragment in the second position of pyrimidine-4(3H)-one 

may be of the greatest interest. It seems appropriate to further study the spectrum of biological 

activity of the studied compounds. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: in silico, ʧʨʦʛʥʦʟ, ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ, ʎʆɻ-2, ʘʟʦʤʝʪʠʥʳ, 

ʪʝʪʨʘʛʠʜʨʦʪʠʝʥʦʧʠʨʠʤʠʜʠʥʳ, ʩʠʥʪʝʟ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

Keywords: in silico, predict, molecular docking, COX 2, azomethines, 

tetrahydrothienopyrimidines, synthesis, anti-inflammatory activity. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʠʩʢ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ 

ʪʦʢʩʠʯʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʮʝʥʪʨʦʠʜʦʤ ʜʣʷ ʜʠʟʘʡʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʷʜʨʦ ʧʠʨʠʤʠʜʠʥʦʥʘ, ʪʘʢ ʵʪʦʪ ʩʫʙʩʪʨʫʢʪʫʨʥʳʡ ʬʨʘʛʤʝʥʪ ʚʭʦʜʠʪ ʚ ʨʘʟʣʠʯʥʳʝ 

ʵʥʜʦʛʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʘʟʦʪʠʩʪʳʝ ʦʩʥʦʚʘʥʠʷ ʠ ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ɺ. ʇʨʦʠʟʚʦʜʥʳʝ 

ʧʠʨʠʤʠʜʠʥʦʥʘ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [1]. 

ɼʘʥʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʪʨʘʛʠʜʨʦʪʠʝʥʦʧʠʨʠʤʠʜʠʥʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʢʘ ʧʨʝʜʩʪʘʪʝʣʴʥʦʡ ʞʝʣʝʟʳ [2], ʪʦʣʩʪʦʡ ʢʠʰʢʠ 

ʯʝʣʦʚʝʢʘ [3] ʠ ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ [4]. ʊʘʢʞʝ ʦʥʠ ʤʦʛʫʪ ʠʥʛʠʙʠʨʦʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʤʝʜʠʘʪʦʨʦʚ 

ʚʦʩʧʘʣʝʥʠʷ [5]. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦʪʠʝʥʦʧʠʨʠʤʠʜʠʥʘ ʧʨʦʷʚʣʷʣʠ 

ʚʳʨʘʞʝʥʥʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ [6].  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʷʜʨʦ ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʮʝʥʪʨʦʠʜʦʤ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʳʭ ʩʨʝʜʩʪʚ [7]. ɸʟʦʤʝʪʠʥʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 2-ʘʤʠʥʦ-4,5,6,7-

ʪʝʪʨʘʛʠʜʨʦ-1-ʙʝʥʟʦʪʠʦʬʝʥ-3-ʢʘʨʙʦʢʩʘʤʠʜʘ ʷʚʣʷʶʪʩʷ ʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤ ʢʣʘʩʩʦʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʢʘʢ ʠʭ ʥʝ ʚʳʜʝʣʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ 2-

ʟʘʤʝʱʝʥʥʳʭ 5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ. ʆʥʠ ʤʦʛʫʪ 

ʠʥʛʠʙʠʨʦʚʘʪʴ ʧʨʦʪʝʠʥʢʠʥʘʟʫ G ʠʟ Mycobacterium tuberculosis [8] ʠ ʬʘʢʪʦʨ ʨʦʩʪʘ 

ʬʠʙʨʦʙʣʘʩʪʦʚ [9], ʧʨʦʷʚʣʷʪʴ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ [10]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʠʩʢ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʥʳʭ 

ʪʝʪʨʘʛʠʜʨʦʪʠʝʥʦʧʠʨʠʤʠʜʠʥʦʥʘ ʠ ʠʭ ʘʮʠʢʣʠʯʝʩʢʠʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʥʝʩʪʝʨʦʠʜʥʳʭ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ 2-ʟʘʤʝʱʝʥʥʳʝ 5,6,7,8-

ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ. 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Autodock 4.0 [11]. 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ ʢʦʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ 

ʣʠʛʘʥʜʦʚ, ʪʦʨʩʠʦʥʥʳʝ ʫʛʣʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ɸʪʦʤʥʳʝ 

ʟʘʨʷʜʳ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʯʠʪʘʥʳ ʘʣʛʦʨʠʪʤʦʤ ʛʘʩʪʝʡʛʝʨʘ (Gasteiger algorithm) ʩ 

ʫʯʝʪʦʤ ʪʦʣʴʢʦ ʧʦʣʷʨʥʳʭ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ. ʕʥʝʨʛʠʷ ʣʠʛʘʥʜ-ʬʝʨʤʝʥʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
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ʚʳʯʠʩʣʷʣʘʩʴ ʣʘʤʘʨʢʦʚʩʢʦʡ ʩʢʦʨʠʥʛʦʚʦʡ ʬʫʥʢʮʠʝʡ (Lamarckian GA 4.2). ɼʣʷ ʨʘʩʯʝʪʘ ʵʥʝʨʛʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʬʝʨʤʝʥʪʦʤ ʛʝʥʝʨʠʨʦʚʘʣʦʩʴ 200 ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʚʳʛʦʜʥʳʭ ʢʦʥʬʦʨʤʘʮʠʡ 

ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʫʢʪʫʨ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ ʫʩʪʦʡʯʠʚʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʎʆɻ2. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʩʝʪʢʠ ʩʦʩʪʘʚʣʷʣʦ 0,375 ʘʥʛʩʪʨʝʤʘ. ʇʨʦʛʥʦʟ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʮʠʢʣʦʦʢʩʦʛʝʥʘʟʘ 2-ʛʦ ʪʠʧʘ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ 5IKT [12]. ɺ ʵʪʦʤ ʢʦʤʧʣʝʢʩʝ 

ʥʘʭʦʜʠʪʩʷ ʠʥʛʠʙʠʪʦʨ ʜʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ð ʪʦʣʬʝʥʘʤʦʚʘʷ ʢʠʩʣʦʪʘ. ʆʙʣʘʩʪʴʶ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʢʫʙ, ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʢʦʦʨʜʠʥʘʪʘʤ: x = 165,42, y = 185,74, z = 192,38. ʂʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ ʠʟʤʝʨʝʥʠʷʭ ʧʦ ʦʩʷʤ x, y ʠ 

z ʨʘʚʥʦ 46. 

ɺʠʨʪʫʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ 

HyperChem 8.0.4, ʘ ʟʘʪʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʝʭʘʥʠʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ MM+ [13]. ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʛʝʦʤʝʪʨʠʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ ORCA 4.1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʪʝʦʨʠʠ 

ʬʫʥʢʮʠʦʥʘʣʘ ʧʣʦʪʥʦʩʪʠ (UB3LYP) ʠ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ 6-311G**. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʦʨʤʘʪʘ hin 

ʚ pdb, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʚ ʧʨʦʛʨʘʤʤʝ Open 

Babel 2.4.1. 
1ʅ ʗʄʈ-ʩʧʝʢʪʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʥʘ ʧʨʠʙʦʨʝ Bruker Avance III 400 ʄɻʎ ʩ ʜʘʪʯʠʢʦʤ 

CryoProbe Prodigy (Bruker, ɻʝʨʤʘʥʠʷ).  

ʆʙʱʘʷ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ ʘʟʦʤʝʪʠʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 2-ʘʤʠʥʦ-4,5,6,7-ʪʝʪʨʘʛʠʜʨʦ-1-

ʙʝʥʟʦʪʠʦʬʝʥ-3-ʢʘʨʙʦʢʩʘʤʠʜʘ.  

ɺ 30 ʤʣ ʙʝʟʚʦʜʥʦʛʦ ʵʪʘʥʦʣʘ ʨʘʩʪʚʦʨʷʶʪ 0,01 ʤʦʣʷʤ (1,96 ʛ) 2-ʘʤʠʥʦ-4,5,6,7-ʪʝʪʨʘʛʠʜʨʦ-

1-ʙʝʥʟʦʪʠʦʬʝʥ-3-ʢʘʨʙʦʢʩʘʤʠʜʘ ʠ ʯʘʩʪʷʤʠ ʜʦʙʘʚʣʷʶʪ ʵʢʚʠʤʦʣʝʢʫʣʷʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʣʴʜʝʛʠʜʘ (2) (ʚ ʩʣʫʯʘʝ ʩʦʝʜʠʥʝʥʠʷ 3ʝ 0,012 ʤʦʣʷ). ɼʘʣʝʝ ʨʝʘʢʮʠʦʥʥʫʶ 

ʩʤʝʩʴ ʢʠʧʷʪʠʣʠ ʚ ʪʝʯʝʥʠʝ 30ï60 ʤʠʥʫʪ. ʇʦʣʥʦʪʫ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʘʢʮʠʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʊʉʍ. 

ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ ʩʨʝʜʳ ʦʙʨʘʟʫʝʪʩʷ ʦʩʘʜʦʢ, ʢʦʪʦʨʳʡ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʠ 

ʧʨʦʤʳʚʘʶʪ ʵʪʘʥʦʣʦʤ. ɺ ʩʣʫʯʘʝ 2-[(4-ɻʠʜʨʦʢʩʠ-3-ʤʝʪʦʢʩʠʬʝʥʠʣ)ʤʝʪʠʣʝʥʘʤʠʥʦ]-4,5,6,7-

ʪʝʪʨʘʛʠʜʨʦ-ʙʝʥʟʦʪʠʦʬʝʥ-3-ʢʘʨʙʦʢʩʘʤʠʜ ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʩʘʞʜʘʶʪ 

ʚʦʜʦʡ. ʆʯʠʱʘʶʪ ʧʨʦʜʫʢʪʳ ʨʝʘʢʮʠʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʠʟ ʵʪʘʥʦʣʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʩʳʣʢʝ [14].  

ʆʙʱʘʷ ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ 2-ʟʘʤʝʱʝʥʥʳʭ 5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-

d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ. ɺ 10ï30 ʤʣ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʨʘʩʪʚʦʨʷʶʪ 

0,08 ʤʦʣʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʟʦʤʝʪʠʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ 2-ʘʤʠʥʦ-4,5,6,7-ʪʝʪʨʘʛʠʜʨʦ-1-

ʙʝʥʟʦʪʠʦʬʝʥ-3-ʢʘʨʙʦʢʩʘʤʠʜʘ ʚ ʪʝʯʝʥʠʝ 30ï60 ʤʠʥʫʪ. ɼʘʣʝʝ ʧʨʠʢʘʧʳʚʘʶʪ 1,0ï2,0 ʤʣ 

ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʘ (ɼʄʉʆ) ʠ ʧʨʦʜʦʣʞʘʶʪ ʢʠʧʷʪʠʪʴ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʝʱʝ 60 ʤʠʥʫʪ. ʅʘ 

ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʦʩʘʜʦʢ. ɿʘʪʝʤ ʦʩʪʘʚʰʠʡʩʷ ʚ ʬʠʣʴʪʨʘʪʝ 

ʮʝʣʝʚʦʡ ʧʨʦʜʫʢʪ ʦʩʘʞʜʘʶʪ ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. ʆʩʘʜʢʠ ʦʙʲʝʜʠʥʷʣʠ ʠ ʧʨʦʤʳʚʘʣʠ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ. ʇʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʶ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʣʠ ʠʟ ʃʋʂ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʩʣʝʜʫʝʪ (ʪʘʙʣʠʮʘ 2), ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 

ʫʩʪʦʡʯʠʚʳʡ ʢʦʤʧʣʝʢʩ ʦʙʨʘʟʫʶʪ ʩʦʝʜʠʥʝʥʠʷ 4b, 4f ʠ 4j. ʀʭ ʵʥʝʨʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʛʘʥʜ-

ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʚʦʩʭʦʜʠʪ ʪʦʣʬʝʥʘʤʦʚʫʶ ʢʠʩʣʦʪʫ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʩʦʝʜʠʥʝʥʠʝʤ ʩʨʝʜʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ 4b, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʚʦ ʚʪʦʨʦʤ 

ʧʦʣʦʞʝʥʠʠ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʛʦ ʷʜʨʘ 2-ʛʠʜʨʦʢʩʠʬʝʥʠʣʦʚʳʡ ʬʨʘʛʤʝʥʪ. 

ɻʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 2-ʟʘʤʝʱʝʥʥʳʝ 5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-4(3H)-
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ʦʥʘ ʚʩʪʫʧʘʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʦʩʪʘʪʢʘʤʠ ʘʢʪʠʚʥʦʛʦ ʩʘʡʪʘ 

ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ 2-ʛʦ ʪʠʧʘ: Val 116, Val 349, Leu 352, Tyr 355, Leu 359, Leu 384, Tyr 385, Trp 

387, Met 522, Gly 526, Ala 527, Ser 530 ʠ Leu 531. ʄʝʞʤʦʣʝʢʫʣʷʨʥʫʶ ʚʦʜʦʨʦʜʥʫʶ ʩʚʷʟʴ 

ʦʙʨʘʟʫʝʪ ʪʦʣʴʢʦ ʩʦʝʜʠʥʝʥʠʝ 4i, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʘʪʦʤʦʤ ʢʠʩʣʦʨʦʜʘ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʩ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʦʩʪʘʪʢʦʤ Ser 530. ʈʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ʄʀʅʀʄɸʃʔʅʓɽ ʕʅɽʈɻʀʀ ʆɹʈɸɿʆɺɸʅʀʗ  

ʋʉʊʆʁʏʀɺʆɻʆ ʂʆʄʇʃɽʂʉɸ ʃʀɻɸʅ-ʎʆɻ-2 
 

ʉʦʝʜʠʥʝʥʠʝ ʕʥʝʨʛʠʷ ʜʦʢʠʥʛʘ (ʢʢʘʣ/ʤʦʣʴ) ʉʦʝʜʠʥʝʥʠʝ ʕʥʝʨʛʠʷ ʜʦʢʠʥʛʘ (ʢʢʘʣ/ʤʦʣʴ) 

4a ī8,70 4g ī8,36 

4b ī9,61 4h ī8,38 

4c ī8,07 4i ī8,05 

4d ī8,01 4j ī9,01 

4e ī7,94 4k ī8,03 

4f ī9,22 4l ī8,52 

ʪʦʣʬʝʥʘʤʦʚʘʷ 

ʢʠʩʣʦʪʘ 

ī8,52   

 

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʣʬʝʥʘʤʦʚʦʡ ʢʠʩʣʦʪʳ (A) ʠ ʩʦʝʜʠʥʝʥʠʷ 4b (B). 

ʀʟ ʨʠʩʫʥʢʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʘʨʙʦʢʩʠʛʨʫʧʧʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ 2-

ʛʠʜʨʦʢʩʠʬʝʥʦʣʴʥʳʡ ʟʘʤʝʩʪʠʪʝʣʴ ʪʝʪʨʘʛʠʜʨʦʪʠʝʥʦʧʠʨʠʤʠʜʠʥʘ. ʇʨʠ ʵʪʦʤ ʘʪʦʤ ʘʟʦʪʘ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʡ ʩʦʧʨʷʞʝʥʥʦʡ ʧʠʨʠʤʠʜʠʥʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʡ 

ʪʦʯʢʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʘʪʦʤʦʤ ʘʟʦʪʘ ʪʦʣʬʝʥʘʤʦʚʦʡ ʢʠʩʣʦʪʳ. ʊʘʢʠ ʦʙʨʘʟʦʤ, ʧʦʣʷʨʥʳʝ ʘʪʦʤʳ 

ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʟʘʥʠʤʘʶʪ ʩʭʦʞʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʘʢʪʠʚʥʦʤ ʩʘʡʪʝ ʬʝʨʤʝʥʪʘ, ʯʪʦ 

ʚʦʟʤʦʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʙʣʠʟʢʦʤʫ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ ʩ ʘʢʪʠʚʥʳʤ ʮʝʥʪʨʦʤ 

ʎʆɻ-2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʚʝʣʠʯʠʥʝ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʠ 

ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʬʝʨʤʝʥʪʘ ʩʦʝʜʠʥʝʥʠʡ A ʠ B ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʎʆɻ-2. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʃʠʛʘʥʜ-ʨʝʮʝʧʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʎʆɻ-2. ɸ ð ʊʦʣʬʝʥʘʤʦʚʘʷ ʢʠʩʣʦʪʘ 

(ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ). ɺ ð ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ 4b (ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ) 

 

ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʩʯʝʪʦʚ ʤʝʪʦʜʦʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ, 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʞʜʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʪʦʣʬʝʥʘʤʦʚʦʡ 
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ʢʠʩʣʦʪʳ ʚ ʢʦʤʧʣʝʢʩʝ 5IKT (ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ) ʠ ʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʣʠʛʘʥʜ-

ʨʝʮʝʧʪʦʨʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʦ ʜʘʥʥʳʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʳʢʦʚʢʠ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ 0,86 

ʘʥʛʩʪʨʝʤʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʣʬʝʥʘʤʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʘʢʪʠʚʥʦʤ ʩʘʡʪʝ ʎʆɻ-2. ɸ ð 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ (ʟʝʣʝʥʳʡ ʮʚʝʪ), ɹ ð ʤʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ (ʨʦʟʦʚʳʡ ʮʚʝʪ) 

 

ʉʠʥʪʝʟ ʮʝʣʝʚʳʭ 2-ʟʘʤʝʱʝʥʥʳʭ 5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-

4(3H)-ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʭʦʜʠʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 2-ʘʤʠʥʦ-

4,5,6,7-ʪʝʪʨʘʛʠʜʨʦ-1-ʙʝʥʟʦʪʠʦʬʝʥ-3-ʢʘʨʙʦʢʩʘʤʠʜʘ ʩ ʘʣʴʜʝʛʠʜʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʧʦʣʫʯʘʣʠ ʘʟʦʤʝʪʠʥʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʚʝʨʛʘʣʠ ʮʠʢʣʦʢʦʥʜʝʥʩʘʮʠʠ 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 2-ʟʘʤʝʱʝʥʥʳʭ 5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-

d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʚʦʜʠʣʩʷ ʚ ʩʨʝʜʝ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʣʷʨʥʦʛʦ ʘʧʨʦʪʦʥʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ɼʄʉʆ. ʉʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 3. 

 

ʵʪʘʥʦʣ, t0 ʃʋʂ, ɼʄʉʆ

(3)

(4g)

(4j)

(4h)

(4i)

R7 =

(4a)

R8 =

R10 =R9 =

; ;

(4b)

;

(4d)

(4e) (4f)

R4=R1 = R2 = R3 =

R6 =R5 =

; ; ;

; ;

(1)

(2)
(4)

(4c)

R11 =
R12 =

(4k) (4l)

;

; ;

 
 

ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʩʠʥʪʝʟʘ ʮʝʣʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 
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ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʚʳʭʦʜʳ ʮʝʣʝʚʳʭ ʪʝʪʨʘʛʠʜʨʦʪʠʝʥʦʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʦʚ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʪʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʩʚʷʟʠ NH, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʡ ʫʢʘʟʳʚʘʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʡ ʩʠʥʪʝʟʘ ʧʦʣʫʯʘʶʪʩʷ 2-ʟʘʤʝʱʝʥʥʳʝ 5,6,7,8-

ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ ʩ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʧʘʨʘʪʠʚʥʦ ʧʨʦʩʪʘ ʠ ʵʬʬʝʢʪʠʚʥʘ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʘ. ʆʥʘ ʤʦʞʝʪ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʠʥʪʝʟʘ ʘʢʪʠʚʥʦʡ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ ʧʨʦʠʟʚʦʜʥʳʭ ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ ʩ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʅʇɺʉ. 

 

ʊʘʙʣʠʮʘ 2 

ɺʓʍʆɼʓ 2-ɿɸʄɽʑɽʅʅʓʍ 5,6,7,8-ʊɽʊʈɸɻʀɼʈʆɹɽʅɿʆ[4,5]ʊʀɽʅʆ[2,3-D]ʇʀʈʀʄʀɼʀʅ-4(3H)-

ʆʅɸ ʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ NH ï ʉɺʗɿʀ ɻɽʊɽʈʆʎʀʂʃɸ 

ʊɽʊʈɸɻʀɼʈʆɹɽʅɿʊʀɽʅʆʇʀʈʀʄʀɼʀʅ-4(3H)-ʆʅɸ 
 

ʉʦʝʜʠʥʝʥʠʝ ɺʳʭʦʜ, % NH ʉʦʝʜʠʥʝʥʠʝ ɺʳʭʦʜ, % NH 

4a 96 12.53, cʠʥʛʣʝʪ 4g 88 12.39, cʠʥʛʣʝʪ 

4b 86 12.04, cʠʥʛʣʝʪ 4h 90 12.34, cʠʥʛʣʝʪ 

4c 83 12.26, cʠʥʛʣʝʪ 4i 85 12.38, cʠʥʛʣʝʪ 

4d 72 12.30, cʠʥʛʣʝʪ 4j 89 12.38, cʠʥʛʣʝʪ 

4e 75 12.28, cʠʥʛʣʝʪ 4k 90 12.51, cʠʥʛʣʝʪ 

4f 80 12.16, cʠʥʛʣʝʪ 4l 92 12.35, cʠʥʛʣʝʪ 

 

ɺʳʚʦʜʳ 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷ ʧʦ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ 4b, 4f ʠ 4j. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʝʧʪʠʚʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʙʣʘʜʘʶʱʠʤ ʠʥʛʠʙʠʨʦʚʘʥʠʝʤ ʎʆɻ2 

ʷʚʣʷʝʪʩʷ 4b. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ 

ʩʠʥʪʝʟʘ 2-ʟʘʤʝʱʝʥʥʳʝ 5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʝʧʘʨʘʪʠʚʥʦ ʜʦʩʪʫʧʥʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʤ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 2-ʟʘʤʝʱʝʥʥʳʭ 5,6,7,8-ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʦ[4,5]ʪʠʝʥʦ[2,3-d]ʧʠʨʠʤʠʜʠʥ-4(3H)-ʦʥʘ ʩ 

ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ.  

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ 

ˉ20-315-90060. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʜʘ ʤʘʣʴʚʘ ð Malva L. 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʛʦ ʨʝʛʠʦʥʘ ʨʝʩʧʫʙʣʠʢʠ 

ɸʟʝʨʙʘʡʜʞʘʥ. ʀʟ 11 ʚʠʜʦʚ ʨʦʜʘ Malva L., ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, 

4 ʚʠʜʘ (Malva sylvestris L., Malva nicaeensis All., Fl. Pedem, Malva pusilla Sm., Malva parviflora 

L.) ʚʩʪʨʝʯʘʶʪʩʷ ʚ ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʤ ʨʝʛʠʦʥʝ. ɺʠʜ M. parviflora ʚʧʝʨʚʳʝ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥ ʥʘ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʠʜʳ M. parviflora ʠ M. sylvestris ʤʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɹʳʣʘ ʠʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʚʠʜʦʚ M. pusilla, M. nicaeensis. 7 ʧʦʧʫʣʷʮʠʡ, 

ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʠʜʳ M. pusilla ʠ M. nicaeensis ʙʳʣʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠ ʦʮʝʥʝʥʳ. 

3 ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʠʜ M. nicaeensis ʙʳʣʠ ʦʮʝʥʝʥʳ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚʩʝ ʛʨʫʧʧʳ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ ʤʘʣʴʚʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʜʝʪ ʩʣʘʙʦ, ʘ 

ʩʪʘʨʝʥʠʝ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʥʜʝʢʩʳ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ð Ib ʠ ʩʪʘʨʝʥʠʷ ð Iq, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. ʆʧʨʝʜʝʣʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʠʜʦʚ 

M. pusilla, M. nicaeensis, ʦʮʝʥʝʥʳ ʧʦʧʫʣʷʮʠʠ, ʠʟʫʯʝʥ ʩʦʩʪʘʚ, ʚʦʟʨʘʩʪ (ʨʦʩʪ) ʠ ʩʪʝʧʝʥʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʦʥʪʦʛʝʥʝʟʘ. ɺʳʷʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʦʥʪʦʛʝʥʝʟʘ ʚ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʚʠʜʦʚ M. pusilla, M. nicaeensis, ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʝʛʦ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʦʥʪʦʛʝʥʝʟʘ. 

 

Abstract. The article presents the results of a study of the mallow genus ð Malva L. 

characteristic of the meadow vegetation of the Ganja-Gazakh region of the Republic of Azerbaijan. 

From 11 species of the genus Malva L. distributed on the territory of Azerbaijan, 4 species (Malva 

sylvestris L., Malva nicaeensis All., Fl. Pedem, Malva pusilla Sm., Malva parviflora L.) are found 

in the Ganja-Gazakh region. The species M. parviflora was first identified by us in this territory. 

The species M. parviflora and M. sylvestris are not widely distributed in this territory. The structure 

of populations of M. pusilla and M. nicaeensis species was studied. 7 populations in which 

M. pusilla and M. nicaeensis species are distributed were phytocoenological evaluated. 

3 cenopopulations in which the species M. nicaeensis is common were evaluated in different years. 

All groups of plant ontogenesis are found in the studied populations. It was found that in different 
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years in the populations of these two species of the genus mallow, recovery is weak, and aging is 

intense. During the analysis of the population structure, reproduction indices ð Ib and aging ð Iq 

were determined, which are important population indicators. The integral characteristic of the 

demographic structure of M. pusilla and M. nicaeensis species is determined, the populations are 

estimated, the composition, age (height) and the degree of effectiveness of their ontogenesis are 

studied. The dynamics of changing ontogenesis in the cenopopulations of M. pusilla and 

M. nicaeensis species in various environmental conditions, depending on the positive or negative 

influence of its factors on the structure of ontogenesis, is revealed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʜʳ ʤʘʣʴʚʳ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʬʠʪʦʮʝʥʦʣʦʛʠʷ. 

 

Keywords: mallow species, species composition, phytocoenology. 

 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʦʛʦ, ʥʘʭʦʜʷʪʩʷ ʣʠ ʨʘʩʪʝʥʠʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʘʟʚʠʪʠʠ ʠʣʠ ʧʦʜ 

ʫʛʨʦʟʦʡ, ʚʘʞʥʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 

ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʂ ʯʠʩʣʫ ʘʢʪʫʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ ʦʪʥʦʩʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʝʟʥʳʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʠʭ ʨʝʘʢʮʠʠ ʥʘ ʚʣʠʷʥʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʂ ʪʘʢʠʤ ʨʘʩʪʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʝʤʝʡʩʪʚʘ ʤʘʣʴʚʦʚʳʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʟʜʘʚʥʘ ʦʥʠ 

ʠʟʚʝʩʪʥʳ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ, ʧʠʱʝʚʳʝ, ʢʦʨʤʦʚʳʝ, ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ [1]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʟʘʱʠʪʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʩʦʙʨʘʪʴ 

ʜʘʥʥʳʝ ʦ ʣʦʢʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʧʦʣʝʟʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʟʘʪʝʤ ʠʟʫʯʠʪʴ 

ʠʭ ʟʘʧʘʩʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʨʘʩʪʝʥʠʷ ʠ ʠʟʫʯʠʪʴ ʬʦʨʤʳ ʞʠʟʥʠ, ʪʠʧ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʫʢʪʫʨʳ 

ʧʦʧʫʣʷʮʠʠ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ 

ʤʝʪʦʜʳ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [2ï4].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʡ ʚʠʜʦʚ ʨʦʜʘ 

ʤʘʣʴʚʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʨʘʟʥʳʭ ʵʢʦʣʦʛʦʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʤ 

ʨʝʛʠʦʥʝ, ʨʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʀʟ 11 ʚʠʜʦʚ ʨʦʜʘ Malva L., ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ, 4 ʚʠʜʘ 

(Malva sylvestris L., Malva nicaeensis All., Fl. Pedem, Malva pusilla Sm., Malva parviflora L.) 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ɻʷʥʜʞʘ-ɻʘʟʘʭʩʢʦʤ ʨʝʛʠʦʥʝ. ɺʠʜ Malva parviflora L. ʚʧʝʨʚʳʝ ʥʘʤʠ ʚʳʷʚʣʝʥ ʥʘ 

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺʠʜʳ Malva sylvestris L. ʠ Malva parviflora L. ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ɻʷʥʜʞʘ-ʂʘʟʘʭʩʢʦʤ ʨʝʛʠʦʥʝ. ɺʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ, ʧʨʠʚʝʣʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʵʪʠʭ ʚʠʜʦʚ. ʕʪʠ 

2 ʚʠʜʘ ʥʝ ʦʙʨʘʟʫʶʪ ʧʦʧʫʣʷʮʠʡ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʆʙʘ ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ, 

ʚʠʪʘʤʠʥʥʳʤʠ, ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʠ ʮʝʥʥʳʤʠ ʢʦʨʤʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʧʦʵʪʦʤʫ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʱʠʱʝʥʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʛʝʥʦʬʦʥʜʘ. ʆʥʠ ʟʘʥʝʩʝʥʳ ʚ ʢʨʘʩʥʳʡ ʩʧʠʩʦʢ ʪʝʨʨʠʪʦʨʠʠ. ɼʚʘ 

ʜʨʫʛʠʭ ʚʠʜʘ ʤʘʣʴʚʘ ʧʨʠʟʝʤʠʩʪʘʷ (Malva pusilla Sm.) ʠ ʤʘʣʴʚʘ ʬʨʘʥʮʫʟʩʢʘʷ (Malva nicaeensis 

All., Fl. Pedem) ʦʙʨʘʟʫʶʪ ʧʦʧʫʣʷʮʠʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʥʘ ʢʘʞʜʦʤ ʠʟ 

ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ.  
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ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ɻ ʪʘʧʳ ʨʘʟʚʠʪʠʷ ʦʩʦʙʝʡ ʨʘʩʪʝʥʠʡ ʧʦ A. A. ʋʨʘʥʦʚʫ [5] ʩ ʧʦʤʦʱʴʶ 

ʜʠʩʢʨʝʪʥʦ-ʦʧʠʩʘʪʝʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ ʦʥʪʦʛʝʥʝʟʘ. ʆʧʠʩʘʥʠʝ ʦʥʪʦʛʝʥʝʟʘ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ 

ʤʘʣʴʚʳ ʧʨʠʟʝʤʠʩʪʦʡ (Malva pusilla) ʠ ʤʘʣʴʚ rʬʨʘʥʮʫʟʩʢʦʡ (Malva nicaeensis) ʚʳʧʦʣʥʝʥʦ ʥʘ 

ʦʩʥʦʚʝ ʜʠʘʛʥʦʟʦʚ ʠ ʢʣʶʯʝʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʠ 

ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ ʤʦʨʬʦʛʝʥʝʟʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʜʭʦʜʳ, ʧʨʠʤʝʥʝʥʥʳʝ ʨʘʥʝʝ ʜʣʷ ʨʘʩʪʝʥʠʡ 

ʜʨʫʛʠʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʦʯʝʥʴ ʚʘʞʥʳ ʜʣʷ ʦʯʝʥʢʠ ʟʝʤʝʣʴ ʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʠʟ ʘʛʨʦʮʝʥʦʟʦʚ [6]. 

ʀʩʩʣʝʜʫʝʤʦʝ ʨʘʩʪʝʥʠʝ ʙʳʣʦ ʚʟʷʪʦ ʩ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʦʧʨʝʜʝʣʝʥʦ ʝʛʦ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʧʝʢʪʨ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ [5].  

ʆʮʝʥʢʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʨʘʩʪʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ECOSCALE, ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʰʢʘʣʝ ʃ. ɻ. ʈʘʤʝʥʩʢʦʛʦ [7, 8].  

ʉʨʘʚʥʝʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʚ ʧʨʝʜʝʣʘʭ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʞʝʩʪʚʝʥʥʫʶ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʧʦʧʨʘʚʢʫ ʐʠʜʘʢʘ.  

ʊʠʧ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʦʧʨʝʜʝʣʝʥ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ. ɸ. ʋʨʘʥʦʚʘ, ʆ. ɺ. ʉʤʠʨʥʦʚʦʡ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʢʨʠʪʝʨʠʠ ʘʙʩʦʣʶʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʝʣʴʪʘ-ʦʤʝʛʘ 

ʥʦʨʤʘʣʴʥʳʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʃ. ɸ. ɾʠʚʦʪʦʚʩʢʦʛʦ [2]. 

ʆʙʱʝʧʨʠʥʷʪʳʝ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʨʘʩʪʝʥʠʷ ʩʣʝʜʫʶʱʠʝ 

(ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʀʅɼɽʂʉʓ ʆʅʊʆɻɽʅɽɿɸ 
 

ʀʥʜʝʢʩ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʀʥʜʝʢʩ ʚʦʟʨʘʩʪʘ 

Se ʉʝʤʷ 0,0025 

P ʇʨʦʨʦʩʪʦʢ 0,0067 

J ʖʚʝʥʠʣʴʥʦʝ 0,0180 

Im ʀʤʤʘʪʫʨʥʦʝ 0,0474 

V ɺʠʨʛʠʥʠʣʴʥʦʝ 0,1192 

G1 ʄʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ 0,2700 

G2 ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ 0,5000 

G3 ʉʪʘʨʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ 0,7310 

Ss ʉʫʙʩʝʥʠʣʴʥʦʝ 0,8808 

S ʉʝʥʠʣʴʥʦʝ 0,9529 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ʉ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣ ʨʘʩʯʝʪʘ ʦʥʪʦʛʝʥʝʟʘ ʦʧʨʝʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʜʚʫʭ ʚʠʜʦʚ 

ʨʦʜʘ ʤʘʣʴʚʘ: M. pusilla ʠ M. nicaeensis. 7 ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʵʪʠ ʚʠʜʳ ʙʳʣʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠ ʦʮʝʥʝʥʳ. ʆʧʨʝʜʝʣʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ ʤʘʣʴʚʘ, ʦʮʝʥʝʥʳ ʠʭ ʧʦʧʫʣʷʮʠʠ, ʠʟʫʯʝʥ 

ʩʦʩʪʘʚ, ʚʦʟʨʘʩʪ (ʨʦʩʪ) ʠ ʩʪʝʧʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʦʥʪʦʛʝʥʝʟʘ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʳ 

ʚ ʊʘʙʣʠʮʝ 2. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3, ʚ ʮʝʣʦʤ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ M. pusilla ʚʩʪʨʝʯʘʶʪʩʷ ʚʩʝ 

ʛʨʫʧʧʳ ʦʥʪʦʛʝʥʝʟʘ ʨʘʩʪʝʥʠʷ, ʦʜʥʘʢʦ ʚ ʧʦʧʫʣʷʮʠʷʭ 1, 2, 5 ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʶʚʝʥʠʣʴʥʦʡ (J), ʘ ʚ 
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1, 5 ʠʤʤʘʪʫʨʥʦʡ (Im) ʬʘʟr, ʚ ʧʦʧʫʣʷʮʠʠ 6 ʥʝ ʚʳʷʚʣʝʥ rʦʩʦʙʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʁʚʝʥʠʣʴʥʦʡ, ʘ 

ʚ 7-ʦʡ ʧʦʧʫʣʷʮʠʠ ʩʪʘʨʦʡ ʛʝʥʝʨʘʪʠʚʥʦʡ (G3) ʛʨʫʧʧʝ. 2-ʷ ʠ 3-ʷ ʧʦʧʫʣʷʮʠʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤʠ.  

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʥʜʝʢʩʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ð Ib 

ʠ ʩʪʘʨʝʥʠʷ ð Iq, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʨʦʡ ʛʝʥʝʨʘʪʠʚʥʦʡ, ʩʝʥʠʣʴʥʦʡ ʠ ʩʫʙʩʝʥʠʣʴʥʦʡ ʬʘʟ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦʣʴʢʦ ʯʪʦ ʚʦʟʦʙʥʦʚʠʚʰʫʶʩʷ ʧʦʧʫʣʷʮʠʶ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦ 2-ʡ ʧʦʧʫʣʷʮʠʠ ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʠʣʠʝʤ ʧʨʝʜʛʝʥʝʨʘʪʠʚʥʳʭ ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʦʩʦʙʝʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ 6-ʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʨʝʛʝʥʝʨʘʮʠʷ ʚ 4-ʡ ʧʦʧʫʣʷʮʠʠ ʙʳʣʘ ʥʠʟʢʦʡ, ʘ 

ʩʪʘʨʝʥʠʝ ð ʚʳʩʦʢʦʡ. 

  

ʊʘʙʣʠʮʘ 2 

ʇʆʇʋʃʗʎʀʆʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ɺʀɼʆɺ ʈʆɼɸ ʄɸʃʔɺɸ 

 (M. pusilla ʠ M. nicaeensis) 
 

ʆʥʪʦʛʝʥ. M. pusilla M. nicaeensis 

SP 1 2 3 4 5 6 7 × % 1 2 3 4 5 6 7 × % 

J 7  5   5  17 13,9 4   3 2   9 7,8 

Im  11   8  4 23 18,6  3 8   6 7 24 20,7 

V 9   6    15 12,3 6  1  3  1 11 9,6 

G1  30  1   2 33 27,3 8   5  7  20 17,2 

G2  12  9  3  24 19,6  9  8 9  4 30 25,8 

G3  4  2   4 10 8,3 3  5  7 7  22 18,9 

× 16 47 5 18 8 8 10 122 100 21 12 14 16 21 20 12 116 100 

 

ʊʘʙʣʠʮʘ 3 

ʆʎɽʅʂɸ ʎɽʅʆʇʆʇʋʃʗʎʀʀ (ʎʇ) M. pusilla 
 

ˉ 

ʎʇ 

ʊʠʧ ʎʇ ʌʘʟʳ ʨʦʩʪʘ ʦʥʪʦʛʝʥʝʟʘ, ʚʩʝʛʦ ʚ % ʀʥʜʝʢʩʳ 

J Im V G1 G2 G3 D ɤ Ib Iq 

7 

2 

ʄʦʣʦʜʦʡ 10 

11,76 

40 

17,6

5 

10 

41,2 

15 

17,65 

25 

25,45 

0 

29,1 

0,19 

0,55 

0,28 

0,30 

1,5 

2,4 

0 

0,18 

1 

5 

ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʦʡ 0 

0 

0 

0 

11,1 

11,76 

6,7 

15,7 

40 

23,53 

22,2 

33,3 

0,41 

0,43 

0,24 

0,32 

0,16 

0,16 

0,2 

0,16 

3 

6 

ɿʨʝʣʳʡ 17,1 

7,32 

9,43 

7,32 

18,87 

21,95 

11,32 

17,1 

7,55 

17,1 

3,77 

0 

0,46 

0,56 

0,49 

0,45 

2 

1,07 

0,32 

0,29 

4 ʇʦʣʥʦʩʪʴʶ ʟʨʝʣʳʡ 3,5 9,3 17,4 15,11 10,5 30,2 0,57 0,52 0,23 0,38 

 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʩʪʨʫʢʪʫʨʫ ʦʥʪʦʛʝʥʝʟʘ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʷʶʱʝʛʦʩʷ 

ʦʥʪʦʛʝʥʝʟʘ ʚʠʜʦʚ Malva pusilla (ʤʘʣʴʚʘ ʧʨʠʟʝʤʠʩʪʘ)̫, ʘ ʪʘʢʞʝ Malva nicaeensis (ʤʘʣʴʚʘ 

ʬʨʘʥʮʫʟʩʢʘ)̫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩʫʥʢʝ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ ʚ ʧʦʧʫʣʷʮʠʷʭ ʚ 2013 ʛ. 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ. ʊʘʢ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʠʜʘ Malva pusilla 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦ ʚʪʦʨʦʡ ʧʦʧʫʣʷʮʠʠ ʦʩʦʙʝʡ ʙʦʣʴʰʝ (47), ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, 

ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʪʩʷ ʵʪʠ ʧʦʧʫʣʷʮʠʠ, ʙʦʣʝʝ ʚʳʩʦʢʦʝ. ɽʩʣʠ 

ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʦʮʝʥʢʫ ʚʦʟʨʘʩʪʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʠʥʜʝʢʩʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʦ, 
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ʯʪʦ ʚʪʦʨʘʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷ ð ʤʦʣʦʜʘʷ (D=0,16; ɤ=0,30), ʧʝʨʚʘʷ, ʧʷʪʘʷ ʧʦʧʫʣʷʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʝʨʝʭʦʜʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜ (D=0,41; ɤ=0,22), ʪʨʝʪʴʷ ʠ ʩʝʜʴʤʘʷ ð ʟʨʝʣʳʝ 

ʧʦʧʫʣʷʮʠʠ (D=0,46; ɤ=0,45), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʧʦʣʥʦʩʪʴʶ ʟʨʝʣʳʭ ʯʝʪʚʝʨʪʦʡ ʠ ʰʝʩʪʦʡ 

ʧʦʧʫʣʷʮʠʠ ʚʦʟʨʘʩʪʥʦʡ ʠʥʜʝʢʩ ʠ ʠʥʜʝʢʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʭʦʜʷʪ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 

(D=0,57; ɤ=0,49). ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʜʣʷ ʦʮʝʥʢʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʢ ʩʘʤʦʟʘʱʠʪʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠʥʜʝʢʩʳ ʩʪʘʨʝʥʠʷ ʠ 

ʨʝʛʝʥʝʨʘʮʠʠ. 

 

  
M. pusilla M. nicaeensis 

 

ʈʠʩʫʥʦʢ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚʠʜʦʚ M. pusilla ʠ M. nicaeensis 

 

ʊʨʠ ʧʦʧʫʣʷʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʠʜ Malva nicainsis (ʤʘʣʴʚʘ ʬʨʘʥʮʫʟʩʢʘʷ) 

ʙʳʣʠ ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠ ʦʮʝʥʝʥʳ ʚ ʨʘʟʥʳʝ ʛʦʜʳ. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʥʘ ʦʩʥʦʚʝ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4 

ʊʈɽʍʃɽʊʅʗʗ ʆʎɽʅʂɸ ʎɽʅʆʇʆʇʋʃʗʎʀʁ (ʎʇ) Malva nicainsis 
 

ˉ ʎʇ ʊʠʧ ʎʇ ʌʘʟʳ ʨʦʩʪʘ ʦʥʪʦʛʝʥʝʟʘ, 

ʚʩʝʛʦ ʚ % 

 

ʀʥʜʝʢʩʳ 
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ʈʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʎʇ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 2012 ʛʦʜʫ 

ʧʝʨʚʘʷ ʠ ʪʨʝʪʴʷ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʙʳʣʠ ʧʝʨʝʭʦʜʥʳʤʠ (D=0,42ï0,46; ɤ =0,42ï0,45), ʚʪʦʨʘʷ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʙʳʣʘ ʟʨʝʣʦʡ (D=0,52; ɤ =0,57), ʚ 2013 ʛʦʜʫ ʧʝʨʚʘʷ ʤʦʣʦʜʘʷ (D=0,26; ɤ =0,33), 

ʚʪʦʨʘʷ ʠ ʪʨʝʪʴʷ ʟʨʝʣʳʝ (D=0,54ï0,62; ɤ =0,53ï0,72), ʚ 2014 ʛʦʜʫ ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʤʦʣʦʜʳʝ 

(D=0,23ï0,26; ɤ =0,27ï0,42), ʘ ʪʨʝʪʴʷ ðʟʨʝʣʳʝ ʧʦʧʫʣʷʮʠʠ (D=0,57; ɤ =0,56). 

ɺ 2012 ʛ. ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʳʣʦ ʩʣʘʙʳʤ ʚʦ ʚʩʝʭ ʪʨʝʭ ʧʦʧʫʣʷʮʠʷʭ, ʩʪʘʨʝʥʠʝ ʙʳʣʦ 

ʚʳʩʦʢʠʤ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 2013 ʛ. ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʳʣʦ ʚʳʩʦʢʠʤ ʚ ʧʝʨʚʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʩʣʘʙʳʤ ʚʦ ʚʪʦʨʦʡ ʠ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʨʝʪʴʝʡ. ʉʪʘʨʝʥʠʝ ʙʳʣʦ ʚʳʩʦʢʠʤ ʚʦ ʚʪʦʨʦʡ 

1 2 3 4 5 6 7 1 2 3 4 5 6 7
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ʠ ʪʨʝʪʴʝʡ ʧʦʧʫʣʷʮʠʷʭ ʠ ʩʣʘʙʳʤ ʚ ʧʝʨʚʦʡ. ɺ 2014 ʛ. ʫʞʝ ʚ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʧʦʧʫʣʷʮʠʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʳʣʦ ʚʳʩʦʢʠʤ, ʚ ʪʨʝʪʴʝʡ ð ʩʣʘʙʳʤ, ʩʪʘʨʝʥʠʝ ʚ ʪʨʝʪʴʝʡ-ʚʳʩʦʢʠʤ, ʘ ʚ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ-ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʧʫʣʷʮʠʡ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʘʢʞʝ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ 

ʚʠʜʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʙr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʣʫʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɻʷʥʜʞʘ-

ʂʘʟʘʭʩʢʦʛʦ ʨʝʛʠʦʥʘ ʨʝʩʧʫʙʣʠʢʠ ɸʟʝʨʙʘʡʜʞʘʥ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ ʤʘʣʴʚʘ M. pusilla 

ʠ M. nicaeensis ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʜʝʪ ʩʣʘʙʦ, ʘ ʩʪʘʨʝʥʠʝ ʠʜʝʪ ʠʥʪʝʥʩʠʚʥʦ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʫʤʝʥʴʰʝʥʠ ʁʧʣʦʪʥʦʩʪʠ ʵʪʠʭ ʧʦʧʫʣʷʮʠʡ. 
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SEASONAL VARIATIONS IN THE DYNAMICS OF THE NUMBER AND BIOMASS 

OF THE BLACK SEA MACROZOOPLANKTON POPULATIONS 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʤʝʜʫʟʳ Aurelia aurita ʠ 

ʛʨʝʙʥʝʚʠʢʦʚ-ʚʩʝʣʝʥʮʝʚ Mnemiopsis leidyi ʠ Beroe ovata ʚ 2019 ʛ. ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʰʝʣʴʬʝ 

ʏʝʨʥʦʛʦ ʤʦʨʷ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʤʘʢʩʠʤʫʤʘʭ ʨʘʟʤʥʦʞʝʥʠʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʪʫʜʝʥʠʩʪʦʛʦ 

ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ, ʘ ʪʘʢʞʝ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʦʩʦʙʝʡ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠ 

ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ. 

 

Abstract. The abundance and biomass dynamics of the jellyfish Aurelia aurita and 

ctenophores-invadors Mnemiopsis leidyi and Beroe ovata in 2019 on the northeastern shelf of 

the Black Sea were studied. Data on the maxima of reproduction of each species of gelatinous 

macrozooplankton were obtained, as well as conclusions on the dynamics of individuals growth in 

populations and average life expectancy were drawn. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏʝʨʥʦʝ ʤʦʨʝ, ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥ, ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ, 

ʜʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ ʧʦʧʫʣʷʮʠʡ, ʨʘʟʤʥʦʞʝʥʠʝ. 

 

Keywords: Black Sea, makrozooplankton, population dynamics, population biomass 

dynamics, reproduction. 

 

ʉʪʫʜʝʥʠʩʪʳʡ ʤʘʢʨʦʧʣʘʥʢʪʦʥ ʚ ʏʝʨʥʦʤ ʤʦʨʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʜʫʟʦʡ Aurelia aurita ʠ 

ʛʨʝʙʥʝʚʠʢʘʤʠ-ʚʩʝʣʝʥʮʘʤʠ Mnemiopsis leidyi ʠ Beroe ovata. ɸ. aurita ð ʘʚʪʦʭʪʦʥʥʳʡ 

ʯʝʨʥʦʤʦʨʩʢʠʡ ʚʠʜ, ʦʙʘ ʛʨʝʙʥʝʚʠʢʘ ʚʩʝʣʠʣʠʩʴ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɺʩʝ 

ʪʨʠ ʚʠʜʘ ʷʚʣʷʶʪʩʷ ʭʠʱʥʠʢʘʤʠ ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ. ɸ. aurita ʠ M. leidyi ʧʠʪʘʶʪʩʷ 

ʟʦʦʧʣʘʥʢʪʦʥʦʤ, ʘ B. ovatʘ ̫ ʚʣʷʝʪʩʷ ʭʠʱʥʠʢʦʤ, ʧʦʪʨʝʙʣʷʶʱʠʤ ʪʦʣʴʢʦ ʣʦʙʘʪʥʳʭ ʛʨʝʙʥʝʚʠʢʦʚ. 

ʕʪʠ ʚʠʜʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʨʦʬʠʯʝʩʢʦʡ ʩʝʪʠ ʯʝʨʥʦʤʦʨʩʢʦʡ ʧʝʣʘʛʠʘʣʠ [1].  

ɺʩʝʣʝʥʠʝ ʛʨʝʙʥʝʚʠʢʦʚ ʧʨʦʠʟʦʰʣʦ 20 ʠ 30 ʣʝʪ ʥʘʟʘʜ, ʠ ʠʭ ʫʩʪʦʡʯʠʚʘʷ ʢʦʘʜʘʧʪʘʮʠʷ ʫʞʝ 

ʩʦʩʪʦʷʣʘʩʴ [2, 3].  

ʅʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʝʙʥʝʚʠʢʦʚ 

ʥʦʩʠʪ ʫʩʪʦʡʯʠʚʳʡ ʭʘʨʘʢʪʝʨ. M. leidyi ʜʘʝʪ ʨʝʟʢʫʶ ʚʩʧʳʰʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ, ʠ ʢ 

ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʨʠʫʨʦʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʝʛʦ ʭʠʱʥʠʢʘ ð B. ʦvata, ʧʨʠ ʵʪʦʤ ʧʠʢ ʨʘʟʤʥʦʞʝʥʠʷ 

ʤʥʝʤʠʦʧʩʠʩʘ ʝʞʝʛʦʜʥʦ ʩʨʝʟʘʝʪʩʷ ʭʠʱʥʠʢʦʤ. ʆʜʥʘʢʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʞʝʨʪʚʳ 
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ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʙʝʨʦʝ, ʷʚʣʷʶʱʝʛʦʩʷ ʦʙʣʠʛʘʪʥʳʤ ʭʠʱʥʠʢʦʤ 

(M. leidyi ̫ ʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʝʛʦ ʧʠʱʝʡ) [3]. ʅʝʠʟʚʝʩʪʥʦʡ ʦʩʪʘʚʘʣʘʩʴ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʞʠʟʥʠ ʠ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʤʝʜʫʟʳ ʘʫʨʝʣʠʠ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʚʳʷʩʥʝʥʠʝ ʧʨʠʯʠʥ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʪʨʝʭ ʚʠʜʦʚ, ʚʦ 

ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚ ʩʚʷʟʠ ʩ ʜʠʥʘʤʠʢʦʡ ʙʠʦʤʘʩʩʳ. ɼʣʷ ʵʪʦʛʦ ʥʘʤʠ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʰʝʣʴʬʝ ʚ ʨʘʡʦʥʝ ʖʆ ʀʆ ʈɸʅ (ʛ. ɻʝʣʝʥʜʞʠʢ).  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʫʜʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʷʣʩʷ ʚ ʪʝʯʝʥʠʝ 2019 ʛ. ʩ ʤʘʨʪʘ (ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʟʠʤʘ) ʧʦ 

ʥʦʷʙʨʴ (ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʦʩʝʥʴ) ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ 5-ʤʠʣʴʥʦʤ ʨʘʟʨʝʟʝ ʦʪ ʙʝʨʝʛʘ ʜʦ ʛʣʫʙʠʥʳ 

500 ʤ ʥʘ ʪʨʘʚʝʨʟʝ ɻʦʣʫʙʦʡ ʙʫʭʪʳ (ʩʪʘʥʮʠʠ ʥʘ ʠʟʦʙʘʪʘʭ 25, 50 ʠ 500 ʤ).  

ɺʩʝʛʦ ʚʳʧʦʣʥʝʥʦ 13 ʩʫʜʦʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʚʳʭʦʜʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ 

ʚʳʭʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 2 ʨʘʟʘ ʚ ʤʝʩʷʮ, ʘ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ð 1 ʨʘʟ ʚ ʤʝʩʷʮ. ɼʘʥʥʳʝ 

ʙʳʣʠ ʫʩʨʝʜʥʝʥʳ ʧʦ ʩʪʘʥʮʠʷʤ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʩʪʘʥʮʠʡ ʤʦʥʠʪʦʨʠʥʛʦʚʦʛʦ ʩʫʜʦʚʦʛʦ ʨʘʟʨʝʟʘ 

 

ʄʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥ ʩʦʙʠʨʘʣʠ ʢʦʥʠʯʝʩʢʦʡ ʩʝʪʴʶ ʩ ʧʣʦʱʘʜʴʶ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 0,5 ʤ2 ʠ 

ʨʘʟʤʝʨʦʤ ʷʯʝʠ 500 ʤʢʤ. ʅʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʦʪʙʦʨʘ ʧʨʦʙʫ ʧʝʨʝʣʠʚʘʣʠ ʚ ʧʨʦʩʪʦʨʥʳʡ ʩʦʩʫʜ ʩ 

ʤʦʨʩʢʦʡ ʚʦʜʦʡ. ʉʪʫʜʝʥʠʩʪʳʡ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥ (ʛʨʝʙʥʝʚʠʢʦʚ ʠ ʤʝʜʫʟ) ʧʦʜʩʯʠʪʳʚʘʣʠ ʠ 

ʠʟʤʝʨʷʣʠ ʚ çʞʠʚʦʡè ʧʨʦʙʝ. ɾʠʚʦʪʥʳʭ ʧʦʦʯʝʨʝʜʥʦ ʧʝʨʝʥʦʩʠʣʠ ʚ ʧʨʦʟʨʘʯʥʳʡ ʩʦʩʫʜ ʠ 

ʠʟʤʝʨʷʣʠ ʠʭ ʨʘʟʤʝʨ ʣʠʥʝʡʢʦʡ, ʧʨʠʣʦʞʝʥʥʦʡ ʢʦ ʜʥʫ ʩʦʩʫʜʘ: ʫ ʛʨʝʙʥʝʚʠʢʦʚ ʜʣʠʥʫ ʪʝʣʘ 

ʠʟʤʝʨʷʣʠ ʦʪ ʘʙʦʨʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʜʦ ʨʪʘ; ʫ ʤʝʜʫʟ ʠʟʤʝʨʷʣʠ ʜʠʘʤʝʪʨ ʢʫʧʦʣʘ.  

ɺʝʩ ʪʝʣʘ ʚ ʝʜʠʥʠʮʘʭ ʫʛʣʝʨʦʜʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʬʦʨʤʫʣʘʤ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ 

ʫʛʣʝʨʦʜʘ ʦʪ ʜʣʠʥʳ ʪʝʣʘ, ʧʦʣʫʯʝʥʥʳʤ ʜʣʷ ʛʨʝʙʥʝʚʠʢʦʚ Mnemiopsis leidyi ʠ Beroe ovata [4] ʠ 

ʤʝʜʫʟ Aurelia aurita [5] ʏʝʨʥʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʳʝ ʩʪʘʥʜʘʨʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [6]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʥʘʯʘʣʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʚʝʩʥʳ (ʢʦʥʮʝ ʤʘʨʪʘ ð ʥʘʯʘʣʝ ʘʧʨʝʣʷ) ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʜʫʟʳ 

Aurelia aurita ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 15 ʵʢʟ./ʤ2, ʚ ʩʨʝʜʥʝʤ, ʟʘʪʝʤ ʥʝʤʥʦʛʦ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʣʝʪʫ ʠ 

ʩʦʚʩʝʤ ʥʠʟʢʦʡ ʩʪʘʥʦʚʠʪʩʷ ʢ ʦʩʝʥʠ ð 4 ɻʢʟ./ʤ2 ʠ ʜʘʞʝ 1 ʵʢʟ./ʤ2 ð ʢ ʟʠʤʝ. ʆʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʜʫʟʳ ʣʠʰʴ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʘʧʨʝʣʴʩʢʦʛʦ ʧʦʜʲʝʤʘ ʩʦ ʩʧʘʜʦʤ ʚ ʢʦʥʮʝ 

ʣʝʪʘ ï ʦʩʝʥʴʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʠʱʝʚʦʛʦ ʢʦʥʢʫʨʝʥʪʘ ɸ. aurita ð 

Mnemiopsis leidyi ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʠʤ ʧʠʢʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ (46 ʵʢʟ./ʤ2), 

ʟʘʪʝʤ ʩʨʝʟʘʝʤʳʤ ʙʝʨʦʝ [3]. ʉ ʩʝʨʝʜʠʥʳ ʘʚʛʫʩʪʘ ʠ ʜʦ ʢʦʥʮʘ ʦʩʝʥʠ ʩʣʝʜʫʝʪ ʧʝʨʠʦʜ, ʢʦʛʜʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʤʥʝʤʠʦʧʩʠʩʘ ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ (4ï10 ɻʢʟ./ʤ2), ʜʦʩʪʦʚʝʨʥʦ 

ʦʪʣʠʯʘʷʩʴ ʠ ʦʪ ʧʠʢʦʚʦʡ, ʠ ʦʪ ʚʝʩʝʥʥʝ-ʟʠʤʥʝʡ (1ï2 ɻʢʟ./ʤ2). ʇʦ-ʚʠʜʠʤʦʤʫ, M. leidyi, 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʤʥʦʞʘʷʩʴ ʩ ʩʝʨʝʜʠʥʳ ʣʝʪʘ, ʠ ʷʚʣʷʷʩʴ ʧʠʱʝʚʳʤ ʢʦʥʢʫʨʝʥʪʦʤ ɸ. aurita, ʣʠʰʘʝʪ 

ʧʦʩʣʝʜʥʶʶ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʜʫʟʳ ʠ ʧʘʜʘʝʪ ʢ ʦʩʝʥʠ.  

 

 
ʈʠʩʫʥʦʢ 2. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʩʪʫʜʝʥʠʩʪʦʛʦ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʚ 

2019 ʛ. 

 

ʏʠʩʣʝʥʥʦʩʪʴ Beroe ovata ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʘʢʦʚʳʤʠ ʧʣʘʥʢʪʦʥʦʷʜʥʳʭ ʤʝʜʫʟʳ ʠ 

ʤʥʝʤʠʦʧʩʠʩʘ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʪʝ ʥʝʤʥʦʛʠʝ ʤʝʩʷʮʳ, ʢʦʛʜʘ ʵʪʦʪ ʛʨʝʙʥʝʚʠʢ ʚʩʪʨʝʯʘʣʩʷ: ʚ 

ʥʘʯʘʣʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʚʝʩʥʳ ʠ ʚ ʧʝʨʠʦʜ ʝʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʩ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ, ʠ ʥʝ 
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ʧʨʝʚʳʰʘʣʘ 1 ʵʢʟ./ʤ2. ʆʜʥʘʢʦ ʠ ʧʨʠ ʪʘʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʨʝʩʩ ʵʪʦʛʦ ʭʠʱʥʠʢʘ ʙʳʣ 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʨʝʟʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʞʝʨʪʚʳ ʩ ʧʠʢʦʚʦʡ ʚ ʠʶʣʝ ʚʧʣʦʪʴ ʜʦ 

ʤʠʥʠʤʘʣʴʥʦʡ ʢ ʥʘʯʘʣʫ ʟʠʤʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʙʠʦʤʘʩʩʳ ʚʩʝʭ ʪʨʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ. 

ɹʠʦʤʘʩʩʘ B. ʦvata, ʪʘʢ ʞʝ ʢʘʢ ʠ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ 

ʦʥ ʚʩʪʨʝʯʘʣʩʷ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʘʢʚʘʪʦʨʠʠ, ʜʦʩʪʠʛʥʫʚ ʤʘʢʩʠʤʫʤʘ ʚ ʘʚʛʫʩʪʝ ð 1 ʤʛ ʉ/ʤ2, ʘ ʩʘʤʘʷ 

ʥʠʟʢʘʷ ʙʠʦʤʘʩʩʘ ʙʝʨʦʝ ʙʳʣʘ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ ð 0,01 ʤʛ ʉ/ʤ2. ɹʠʦʤʘʩʩʘ ʤʥʝʤʠʦʧʩʠʩʘ 

ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʠ ʩʝʨʝʜʠʥʝ ʦʩʝʥʠ, ʧʨʠ ʵʪʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 

ʇʘʜʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʥʘʯʘʣʝ ʣʝʪʘ ʦʙʲʷʩʥʷʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʧʦʩʪʝʧʝʥʥʳʤ ʦʪʤʠʨʘʥʠʝʤ 

ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʩʪʘʨʳʭ ʦʩʦʙʝʡ, ʚʦ-ʚʪʦʨʳʭ, ʪʝʤ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʙʠʦʤʘʩʩʘ ʢʦʨʤʦʚʦʛʦ 

ʧʣʘʥʢʪʦʥʘ ʚ ʵʪʦ ʚʨʝʤʷ ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʫʤʘ [7]. ɸʚʛʫʩʪʦʚʩʢʠʡ ʩʧʘʜ ʚʳʟʚʘʥ ʫʥʠʯʪʦʞʝʥʠʝʤ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʦʧʫʣʷʮʠʠ M. leidyi ʙʝʨʦʝ, ʠ ʪʝʤ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʨʘʟʤʥʦʞʝʥʠʷ ʦʩʪʘʚʰʠʭʩʷ 

ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ ʝʱʝ ʥʝʚʳʩʦʢ [3, 6]. ʆʩʝʥʴʶ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʠ 

ʦʩʝʥʥʠʡ ʧʦʜʲʝʤ ʙʠʦʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʝʩʩ ʭʠʱʥʠʢʘ B. ʦvata.  

ɼʠʥʘʤʠʢʘ ʙʠʦʤʘʩʩʳ ɸ. aurita ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʟʠʤʥʝ-

ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʨʝʟʢʠʤ ʩʧʘʜʦʤ ʢ ʢʦʥʮʫ ʚʝʩʥʳ ʠ ʧʦʩʪʝʧʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʚʧʣʦʪʴ ʜʦ 

ʢʦʥʮʘ ʦʩʝʥʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʩʪʴ, ʢʘʢ ʤʳ ʚʳʷʩʥʠʣʠ ʚʳʰʝ, ʜʦʩʪʦʚʝʨʥʦ ʤʘʣʦ 

ʨʘʟʣʠʯʘʣʘʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʩ ʤʘʨʪʘ ʧʦ ʩʝʥʪʷʙʨʴ, 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʤʝʜʫʟ. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʪʝʤ, ʯʪʦ ʘʫʨʝʣʠʷ ʙʦʣʝʝ 

ʭʦʣʦʜʦʣʶʙʠʚʳʡ ʚʠʜ, ʯʝʤ ʤʥʝʤʠʦʧʩʠʩ, ʠ ʪʝʤ ʙʦʣʝʝ ð ʙʝʨʦʝ. ɺ ʢʦʥʮʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʟʠʤʳ 

ð ʥʘʯʘʣʝ ʚʝʩʥʳ ʧʠʱʝʚʘʷ ʙʘʟʘ ʝʝ ʨʘʩʪʝʪ, ʤʝʜʫʟʘ ʘʢʪʠʚʥʦ ʧʠʪʘʝʪʩʷ ʠ ʧʨʠʩʪʫʧʘʝʪ ʢ 

ʨʘʟʤʥʦʞʝʥʠʶ. ɺ ʵʪʦ ʚʨʝʤʷ ʨʘʟʤʝʨʳ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʤʘʢʩʠʤʘʣʴʥʳ. ɺ ʤʘʨʪʝ ʧʦʧʫʣʷʮʠʷ 

ʩʦʩʪʦʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʠʟ ʢʨʫʧʥʳʭ (150ï250 ʤʤ). ʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʣʢʠʭ (10ï20 ʤʤ) 

ʦʩʦʙʝʡ. ɺ ʵʪʦ ʚʨʝʤʷ ʘʚʪʦʨʫ ʚʩʪʨʝʯʘʣʠʩʴ ʵʢʟʝʤʧʣʷʨʳ ʩ ʜʠʘʤʝʪʨʦʤ ʢʫʧʦʣʘ ʚʧʣʦʪʴ ʜʦ 320 ʤʤ. 

ɼʘʣʝʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʜʦʣʠ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʥʦʛʦ ʢʣʘʩʩʘ, ʘ ʫʞʝ ʢ ʢʦʥʮʫ ʠʶʥʷ ʚ ʧʦʧʫʣʷʮʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʘʝʪʩʷ ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ. ʊʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʦʢʪʷʙʨʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʠʦʤʘʩʩʘ ʤʝʜʫʟʳ 

ʧʨʝʚʦʩʭʦʜʠʪ ʙʠʦʤʘʩʩʫ ʤʥʝʤʠʦʧʩʠʩʘ ʜʘʞʝ ʚʦ ʚʨʝʤʷ ʧʠʢʦʚʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʚ ʠʶʣʝ, 

ʠ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʩʩ ʭʠʱʥʠʢʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʦʛʦ ʛʨʝʙʥʝʚʠʢʘ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʧʝʨʝʚʘʨʠʚʘʪʴ 

ʧʠʱʫ, ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʫʩʧʝʰʥʳʤ ʢʦʥʢʫʨʝʥʪʦʤ ʚ ʙʦʨʴʙʝ ʟʘ ʧʠʱʝʚʦʡ ʨʝʩʫʨʩ. ʂ ʩʝʥʪʷʙʨʶ 

ʙʠʦʤʘʩʩʘ M. leidyi ʫʞʝ ʧʨʝʚʳʰʘʝʪ ʙʠʦʤʘʩʩʫ ʘʫʨʝʣʠʠ. ʆʜʥʘʢʦ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ɸ. aurita 

ʘʢʪʠʚʥʦ ʧʠʪʘʝʪʩʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʨʝʙʥʝʚʠʢʦʚ, ʠ ʢ ʚʝʩʥʝ ʝʝ ʙʠʦʤʘʩʩʘ ʚʥʦʚʴ ʜʦʩʪʠʛʘʝʪ 

ʤʘʢʩʠʤʫʤʘ. 

 

ɺʳʚʦʜʳ 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʚʩʝʭ ʪʨʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʪʫʜʝʥʠʩʪʦʛʦ 

ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʰʝʣʴʬʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʨʘʟʣʠʯʥʘ. ɼʣʷ Mnemiopsis 

leidyi ʭʘʨʘʢʪʝʨʥʦ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʚ ʩʚʷʟʠ ʩ ʧʠʢʦʤ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʦʜʥʘʢʦ ʙʠʦʤʘʩʩʘ ʝʛʦ ʧʦʧʫʣʷʮʠʠ ʤʘʣʦ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʘ ʚ ʩʚʷʟʠ ʩ 

ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʡ ʜʠʥʘʤʠʢʦʡ. ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʤʥʝʤʠʦʧʩʠʩʘ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʧʠʱʝʚʦʡ ʙʘʟʦʡ, ʧʨʝʩʩʦʤ ʭʠʱʥʠʢʘ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʨʝʜʳ. ʅʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʙʠʦʤʘʩʩʘ Beroe ovata ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʢʦʛʜʘ ʯʠʩʣʝʥʥʦʩʪʴ ʝʛʦ 

ʞʝʨʪʚʳ ʤʘʢʩʠʤʘʣʴʥʘ. ɺʳʨʘʞʝʥʥʦʛʦ ʧʠʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʤʝʝʪ, ʘ ʩ ʩʝʨʝʜʠʥʳ ʚʝʩʥʳ ʧʦ 

ʩʝʨʝʜʠʥʫ ʣʝʪʘ ʠ ʧʦʟʜʥʝʝ ʦʢʪʷʙʨʷ ʙʝʨʦʝ ʚ ʘʢʚʘʪʦʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. 
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ʇʦʧʫʣʷʮʠʦʥʥʘʷ ʜʠʥʘʤʠʢʘ B. ʦvata ʨʝʛʫʣʠʨʫʝʪʩʷ ʦʙʠʣʠʝʤ ʝʛʦ ʞʝʨʪʚʳ, ʘ ʪʘʢʞʝ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʩʨʝʜʳ.  

Aurelia aurita ʪʘʢ ʞʝ, ʢʘʢ ʠ ʛʨʝʙʥʝʚʠʢ M. leidyi ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʘʢʚʘʪʦʨʠʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦ, 

ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʝʝ ʥʝ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʭ ʧʠʢʦʚ, ʤʘʣʦ ʦʪʣʠʯʘʷʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʜʘ. 

ʆʜʥʘʢʦ ʜʠʥʘʤʠʢʘ ʝʝ ʙʠʦʤʘʩʩʳ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʡ ʧʠʢ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ 

ʚʝʩʥʳ, ʢʦʛʜʘ ʧʦʧʫʣʷʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʠ ʩʘʤʳʤʠ ʤʝʣʢʠʤʠ 

ʨʘʟʤʝʨʥʳʤʠ ʢʣʘʩʩʘʤʠ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʦʩʦʙʝʡ ʚ 

ʧʦʧʫʣʷʮʠʠ, ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʩʚʷʟʘʥʦ ʩ ʦʪʤʠʨʘʥʠʝʤ ʢʨʫʧʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʢʦʪʦʨʦʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʝʨʝʜʠʥʳ ʣʝʪʘ. ʊʘʢʞʝ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʤʦʣʦʜʴ ʘʫʨʝʣʠʠ ʧʦʜʨʘʩʪʘʝʪ ʦʯʝʥʴ 

ʩʣʘʙʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʩʚʷʟʠ ʩ ʢʦʥʢʫʨʝʥʮʠʝʡ ʟʘ ʧʠʱʝʚʦʡ ʨʝʩʫʨʩ ʩ ʙʦʣʝʝ ʫʩʧʝʰʥʳʤ M. leidyi. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ɸ. aurita ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ ʧʦʣʫʪʦʨʘ ʣʝʪ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ɸ. ɻ. ɿʘʮʝʧʠʥʘ ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ, 

ɸ. ɺ. ʌʝʜʦʨʦʚʘ ð ʟʘ ʧʦʤʦʱʴ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʘ.  

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʧʦ ɻɿ, ʪʝʤʘ ˉ0128-2021-0013, ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ð ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ˉ19-44-230035. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɺʠʥʦʛʨʘʜʦʚ ʄ. ɽ., ʐʫʰʢʠʥʘ ʕ. ɸ., ɸʥʦʭʠʥʘ ʃ. ʃ. ʄʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʛʨʝʙʥʝʚʠʢʘ 

Beroe ovata Escholtz ʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ // ʆʢʝʘʥʦʣʦʛʠʷ. 2000. ʊ. 40. 

ˉ1. ʉ. 52-55. 

2. ʃʫʧʧʦʚʘ ʅ. ɽ. Beroe ovata Mayer, 1912 (Ctenophora, Atentaculata, Beroida) ʚ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ // ʕʢʦʣʦʛʠʷ ʤʦʨʷ. 2002. ʊ. 59. ʉ. 23-

25. 

3. ʃʫʧʧʦʚʘ ʅ. ɽ., ɸʨʘʰʢʝʚʠʯ ɽ. ɻ., ʂʦʩʴʷʥ ɸ. ʈ. ʈʘʟʤʥʦʞʝʥʠʝ ʛʨʝʙʥʝʚʠʢʘ Beroe ovata 

(Ctenophora, Atentaculata, Beroida) ʚ ʏʝʨʥʦʤ ʤʦʨʝ: ʧʣʦʜʦʚʠʪʦʩʪʴ, ʨʘʟʚʠʪʠʝ ʷʠʮ, ʧʠʪʘʥʠʝ ʠ 

ʨʦʩʪ ʝʛʦ ʣʠʯʠʥʦʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ // ʂʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʏʝʨʥʦʛʦ 

ʤʦʨʷ. ʄ.: ʅʘʫʯʥʳʡ ʤʠʨ, 2011. ʉ. 53-54. 

4. Finenko G. A., Romanova Z. A., Abolmasova G. I., Anninsky B. E., Svetlichny L. S., 

Hubareva E. S., Kideys A. E. Population dynamics, ingestion, growth and reproduction rates of the 

invader Beroe ovata and its impact on plankton community in Sevastopol Bay, the Black Sea // 

Journal of Plankton research. 2003. V. 25. ˉ5. P. 539-549. https://doi.org/10.1093/plankt/25.5.539 

5. Anninsky B. E. Organic Composition and Ecological Energetics of the Jellyfish Aurelia 

aurital (Cnidaria, Scyphozoa) under Black Sea Conditions // Trophic relationships and food supply 

of heterotrophic animals in the pelagic ecosystem of the Black Sea. 2009. P. 99-160. 

6. ɸʨʘʰʢʝʚʠʯ ɽ. ɻ., ʃʫʧʧʦʚʘ ʅ. ɽ., ʅʠʢʠʰʠʥʘ ɸ. ɹ., ʜʨ. ʉʫʜʦʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛʚ ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ ʏʝʨʥʦʛʦ ʤʦʨʷ: ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʝʣʘʛʠʯʝʩʢʦʡ 

ʵʢʦʩʠʩʪʝʤʳ // ʆʢʝʘʥʦʣʦʛʠʷ. 2015. ʊ. 55. ˉ 6. ʉ. 956-964. 

7. ʃʫʧʧʦʚʘ ʅ. ɽ. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʛʨʝʙʥʝʚʠʢʘ-ʚʩʝʣʝʥʮʘ 

Mnemiopsis leidyi A. Agassiz, 1865 ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ 

// ʇʦʚʦʣʞʩʢʠʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2014. ˉ4. ʉ. 537-543. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ12. 2021 

https://doi.org/10.33619/2414-2948/73 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 46 

 

References: 

1. Vinogradov, M. E., Shushkina, E. A., & Anokhina, L. L. (2000). Massovoe razvitie 

grebnevika Beroe ovata Escholtz u severo-vostochnogo poberezh'ya Chernogo morya. 

Okeanologiya, 40(1), 52-55. (in Russian). 

2. Louppova, N. E. (2002). Beroe ovata Mayer, 1912 (Ctenophora, Atentaculata, Beroida)  in 

the Near-Shore Waters of the North-Eastern Black Sea. Ekologiya morya, (59), 23-25. (in Russian). 

3. Louppova, N. E., Arashkevich, E. G., & Kosyan, A. R. (2011). Razmnozhenie grebnevika 

Beroe ovata (Ctenophora, Atentaculata, Beroida) v Chernom more: plodovitost', razvitie yaits, 

pitanie i rost ego lichinok v zavisimosti ot uslovii obitaniya. In Kompleksnye issledovaniya 

Chernogo morya, Moscow, 53-54. (in Russian). 

4. Finenko, G. A., Romanova, Z. A., Abolmasova, G. I., Anninsky, B. E., Svetlichny, L. S., 

Hubareva, E. S., ... & Kideys, A. E. (2003). Population dynamics, ingestion, growth and 

reproduction rates of the invader Beroe ovata and its impact on plankton community in Sevastopol 

Bay, the Black Sea. Journal of Plankton research, 25(5), 539-549. 

https://doi.org/10.1093/plankt/25.5.539 

5. Anninsky, B. E. (2009). Organic Composition and Ecological Energetics of the Jellyfish 

Aurelia aurital (Cnidaria, Scyphozoa) under Black Sea Conditions. Trophic relationships and food 

supply of heterotrophic animals in the pelagic ecosystem of the Black Sea, 99-160. 

6. Arashkevich, E. G., Louppova, N. E., Nikishina, A. B. (2015). Sudovoi ekologicheskii 

monitoringv shelôfovoi zone Chernogo morya: otsenka sovremennogo sostoyaniya pelagicheskoi 

ekosistemy. Okeanologiya, 55(6), 956-964. (in Russian). 

7. Louppova, N. E. (2014). Dinamika chislennosti i struktury populyatsii grebnevika-

vselentsa Mnemiopsis leidyi A. Agassiz, 1865 v pribrezhnoi zone Severo-Vostochnoi chasti 

Chernogo morya. Povolzhskii ekologicheskii zhurnal, (4), 537-543. (in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 18.11.2021 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

22.11.2021 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: 

ʃʫʧʧʦʚʘ ʅ. ɽ. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʧʦʧʫʣʷʮʠʡ 

ʯʝʨʥʦʤʦʨʩʢʦʛʦ ʤʘʢʨʦʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʰʝʣʴʬʝ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ 

ʧʨʘʢʪʠʢʠ. 2021. ʊ. 7. ˉ12. ʉ. 41-46. https://doi.org/10.33619/2414-2948/73/04 

 

Cite as (APA): 

Louppova, N. (2021). Seasonal Variations in the Dynamics of the Number and Biomass of the 

Black Sea Macrozooplankton Populations. Bulletin of Science and Practice, 7(12), 41-46. (in 

Russian). https://doi.org/10.33619/2414-2948/73/04 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ12. 2021 

https://doi.org/10.33619/2414-2948/73 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 47 

 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ / EARTH SCIENCES 

________________________________________________________________________________________________ 

 

ʋɼʂ 551.24: 582.47: 630*165: 630*5 (470.53) 

AGRIS K70 

https://doi.org/10.33619/2414-2948/73/06 

 

ʇʈʀʈʆɼʅʓɽ ʌɽʅʆʄɽʅʓ, ɻɽʆɸʂʊʀɺʅʓɽ ɿʆʅʓ  

ʀ ʀʍ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɺ ʃɸʅɼʐɸʌʊʅʆʄ ɼʀɿɸʁʅɽ 

 

Éʈʦʛʦʟʠʥ ʄ. ɺ., ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ, rog-mikhail@yandex.ru 

 

NATURAL PHENOMENA, GEOACTIVE ZONES AND THEIR 

 USE IN LANDSCAPE DESIGN 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʷʭ (ʇʝʨʤʩʢʠʡ ʢʨʘʡ). ʇʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʠ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʢʦʩʤʦʩʥʠʤʢʦʚ ʩ ʚʳʜʝʣʝʥʠʝʤ 8 ʪʠʧʦʚ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʩ ʜʠʘʤʝʪʨʘʤʠ 1, 3, 8, 

16, 32, 55, 76 ʠ 110 ʤ. ʊʘʢʠʝ ʟʦʥʳ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʙʠʦʪʳ ʠ ʠʟʫʯʘʶʪʩʷ ʙʠʦʣʦʢʘʮʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ ʩ 2009 ʛ. ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʤʝʪʦʜʦʤ ʢʦʥʪʘʢʪʥʦʡ ʬʦʪʦʛʨʘʬʠʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ 25 ʧʨʠʨʦʜʥʳʭ ʬʝʥʦʤʝʥʦʚ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʥʘ ʩʦʯʝʪʘʥʠʠ 2ï3 

çʤʣʘʜʰʠʭè ʟʦʥ ʩ ʨʘʟʤʝʨʘʤʠ 1ï8 ʤ ʧʨʠ ʠʭ ʨʘʟʤʝʱʝʥʠʠ ʚʥʫʪʨʠ 2ï3 çʩʪʘʨʰʠʭè ʟʦʥ ʨʘʟʤʝʨʦʤ 

16ï110 ʤ. ɺʳʜʚʠʛʘʝʪʩʷ ʛʠʧʦʪʝʟʘ, ʦʙʲʷʩʥʷʶʱʘʷ ʧʦʷʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʬʝʥʦʤʝʥʦʚ ʜʝʡʩʪʚʠʝʤ 

ʵʥʝʨʛʠʡ ɿʝʤʣʠ ʠ ʠʭ ʩʠʥʝʨʛʝʪʠʢʦʡ ʧʨʠ ʠʟʣʫʯʝʥʠʠ ʯʝʨʝʟ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ. ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʦʚ ʟʦʥ, ʦʙʨʘʟʫʶʱʠʭ ʢʦʤʬʦʨʪʥʳʝ 

ʜʣʷ ʙʠʦʪʳ ʧʦʷʩʘ ʚ ʚʠʜʝ ʢʦʣʝʮ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1 ʠ 3 ʤ ʵʪʦʪ ʧʦʷʩ 

ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʨʘʜʠʫʩʘʤʠ 0,31ï0,48 ʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʥʠʭ ʦʧʨʝʜʝʣʝʥʳ ʠ ʦʩʣʘʙʣʝʥʥʳʝ 

ʧʦʷʩʘ ʜʦ ʨʘʜʠʫʩʦʚ 0,75 ʠ 1,5 ʤ. ɼʣʷ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 8 ʤ ʢʦʣʴʮʦ ʢʦʤʬʦʨʪʘ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 

ʨʘʜʠʫʩʘʤʠ 0,91 ʠ 3,20 ʤ; ʜʣʷ ʟʦʥʳ 16 ʤ ð ʚ ʨʘʜʠʫʩʝ 1,45 ʤ ʠ ʜʘʣʝʝ ʜʦ ʛʨʘʥʠʮʳ ʟʦʥʳ; ʜʣʷ 

ʟʦʥʳ 32 ʤ ð ʦʪ 1,75 ʤ ʠ ʜʦ ʝʝ ʛʨʘʥʠʮʳ. ɼʣʷ ʢʨʫʧʥʳʭ ʟʦʥ 55, 76 ʠ 110 ʤ ʦʥʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ 

ʝʜʠʥʠʯʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ ʠ ʥʘʯʠʥʘʶʪʩʷ ʧʨʠʤʝʨʥʦ ʩ ʨʘʩʩʪʦʷʥʠʷ 5,3 ʤ; ʧʨʠ ʵʪʦʤ ʝʩʪʴ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʷʩʘ, ʚʳʷʚʣʝʥʥʳʝ ʥʘ ʢʦʩʤʦʠʟʦʙʨʘʞʝʥʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʝʮ ʢʦʤʬʦʨʪʘ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʧʦʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʦʟʠʮʠʠ ʠʟ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʧʨʷʤʦ ʥʘ ʢʘʤʥʷʭ, 

ʘ ʪʘʢʞʝ ʚʳʨʘʱʠʚʘʪʴ ʨʘʟʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʧʣʦʪʥʳʤʠ ʙʠʦʛʨʫʧʧʘʤʠ.  

 

Abstract. The research was carried out in the Vishersky Nature Reserve and in the adjacent 

territories (Perm Krai). We used methods of phyto- and bioindication and decoding of satellite 

images with the allocation of 8 types of geoactive zones with diameters 1, 3, 8, 16, 32, 55, 76 and 

110 m. Such zones are favorable for biota and are studied by the biolocation method, the data of 

which have been confirmed by contact photography since 2009. It is shown that the studied 

25 natural phenomena were formed on a combination of 2-3 ñjuniorò zones with dimensions of 1ï8 

m when they were placed inside 2ï3 ñseniorò zones with a size of 16ï110 m. A hypothesis is put 

forward explaining the appearance of natural phenomena by the action of the Earthôs energies and 

their synergetic when radiating through geoactive zones. Distances from the centers of zones 

forming comfortable belts in the form of rings for biota are recommended for use in landscape 
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design. For the most numerous zones of 1 and 3 m in size, this belt is located between radii of 0.31ï

0.48 m. For a zone of 8 m in size, the comfort ring is located between radii of 0.91ï3.20 m; for 

a zone of 16 m ð within a radius of 1.45 m and further to the zone border; for a zone of 32 m ð 

from 1.75 m and to its border. For large zones 55, 76 and 110 m, they are determined from single 

observations and start from about a distance of 5.3 m; at the same time, there are additional belts 

identified in space images. The use of comfort rings of geoactive zones will help to create 

compositions of trees and shrubs directly on the rocks, as well as to grow different types of plants in 

dense biogroups.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ, ʙʠʦʪʘ, ʜʨʝʚʦʩʪʦʡ, ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ. 

 

Keywords: geoactive zones, biota, tree stand, landscape design. 

 

ɺʚʝʜʝʥʠʝ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʥʘ ʩʪʳʢʝ ʥʘʫʢ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʛʝʦʣʦʛʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʭ ʩʠʥʪʝʟʘ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʨʝʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʧʦʤʦʯʴ ʩʧʝʮʠʘʣʠʩʪʘʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ, 

ʝʩʣʠ ʦʥʠ ʟʘʜʫʤʘʶʪ ʧʦʚʪʦʨʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʬʝʥʦʤʝʥʳ. ʕʪʦ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ 

ʧʨʦʠʟʦʡʜʝʪ ʧʦʥʠʤʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʧʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʬʝʥʦʤʝʥʦʚ. 

 ɺ ʠʥʪʝʨʥʝʪʝ ʝʩʪʴ ʧʦʪʨʷʩʘʶʱʠʝ ʬʦʪʦʛʨʘʬʠʠ ʜʝʨʝʚʴʝʚ ʥʘ ʩʢʘʣʘʭ (https://oir.mobi/630848-

derevja-na-skalah.html). ʏʘʩʪʦ ʵʪʦ ʩʦʩʥʳ, ʨʘʩʪʫʱʠʝ ʙʫʢʚʘʣʴʥʦ ʥʘ ʛʦʣʳʭ ʢʘʤʥʷʭ, ʠ ʦʥʠ 

ʥʘʩʪʦʣʴʢʦ ʢʨʘʩʠʚʳ, ʯʪʦ ʢʘʞʫʪʩʷ ʥʘʩʪʦʷʱʠʤ ʯʫʜʦʤ ʧʨʠʨʦʜʳ, ʦʙʲʷʩʥʠʪʴ ʢʦʪʦʨʦʝ ʥʝʚʦʟʤʦʞʥʦ ʩ 

ʥʘʫʯʥʳʭ ʧʦʟʠʮʠʡ, ʪʘʢ ʢʘʢ ʧʦʯʚʳ ʪʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʤʠʥʠʤʘʣʴʥʦ. 

ʅʘ ʋʨʘʣʝ ʢʣʠʤʘʪ ʩʫʨʦʚʳʡ, ʠ ʚ ʛʦʨʘʭ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʘʝʪ 1200 ʤʤ ʚ ʛʦʜ. ʉʢʘʣʳ ʧʦʢʨʳʪʳ ʤʭʘʤʠ ʠ ʣʠʰʘʡʥʠʢʘʤʠ ʠ, ʙʣʘʛʦʜʘʨʷ ʠʤ, 

ʜʘʞʝ ʥʘ ʢʨʫʧʥʳʭ ʢʘʤʥʷʭ ʩ ʫʢʣʦʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 10ï20Á ʦʙʨʘʟʫʝʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ 

ʧʦʣʫʨʘʟʣʦʞʠʚʰʝʡʩʷ ʧʦʜʩʪʠʣʢʠ. ʅʦ ʜʘʣʴʰʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʠʜʝʪ, ʪʘʢ ʢʘʢ 

ʚʝʩʴ ʤʝʣʢʦʟʝʤ ʠ ʛʫʤʫʩ ʫʥʦʩʠʪ ʚʦʜʘ.  

ʅʘʯʠʥʘʷ ʩ ʚʳʩʦʪ ʧʨʠʤʝʨʥʦ 600ï700 ʤ ʥʘʯʠʥʘʝʪʩʷ ʧʦʷʩ ʥʠʟʢʦʛʦʨʥʳʭ ʨʝʜʢʦʩʪʦʡʥʳʭ 

ʣʝʩʦʚ, ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʳʡ ʧʦʷʩʦʤ ʢʨʠʚʦʣʝʩʴʷ, ʪʘʢ ʢʘʢ ʟʠʤʦʡ ʚʝʨʰʠʥʳ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʨʝʚʴʝʚ 

ʣʦʤʘʝʪ ʥʘʣʠʧʘʶʱʠʡ ʩʥʝʛ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ (ʦʙʳʯʥʦ ʟʘʧʘʜʥʳʭ), ʧʨʠʯʝʤ ʵʪʦ 

ʩʣʫʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʠʭ ʞʠʟʥʠ. ɺʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʟʘʚʝʪʨʝʥʥʳʭ 

ʩʢʣʦʥʘʭ ʜʦʩʪʠʛʘʝʪ 2ï4 ʤ ʠ ʙʦʣʝʝ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʝʨʝʚʴʷ ʨʘʩʪʫʪ ʨʘʟʨʝʞʝʥʥʦ ʠ ʜʦʚʦʣʴʥʦ 

ʯʘʩʪʦ ʙʠʦʛʨʫʧʧʘʤʠ ʠʟ 3ï4 ʧʦʨʦʜ. ʂʘʢʠʭ-ʣʠʙʦ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʨʫʢʪʫʨʳ ʪʘʢʠʭ 

ʣʝʩʦʚ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʠʤʝʶʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʥʝʠʟʚʝʩʪʥʦ, ʩʢʦʣʴʢʦ ʜʝʨʝʚʴʝʚ ʨʘʩʪʝʪ ʦʜʠʥʦʯʥʦ, ʘ ʩʢʦʣʴʢʦ ʚ ʙʠʦʛʨʫʧʧʘʭ, ʠ ʢʘʢ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʙʠʦʛʨʫʧʧ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʠʜʝʝʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʝʩʫʨʩʳ ʧʠʪʘʥʠʷ ʚ ʵʪʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʬʨʘʛʤʝʥʪʘʨʥʳʭ ʧʦʯʚʘʭ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʠʪʴ ʧʨʠʨʦʜʥʳʝ ʬʝʥʦʤʝʥʳ (ʜʝʨʝʚʴʷ ʥʘ ʩʢʘʣʘʭ, ʠʭ ʙʠʦʛʨʫʧʧʳ ʠʟ 

ʨʘʟʥʳʭ ʧʦʨʦʜ ʠ ʪ. ʜ.), ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʳ ʠʭ ʧʦʷʚʣʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ ʧʨʘʢʪʠʢʠ, ʥʘ 

ʢʘʢʠʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʪʘʢʠʝ ʢʦʤʧʦʟʠʮʠʠ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʦ. 

 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʠʢʘ ʨʘʙʦʪ 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè (ʇʝʨʤʩʢʠʡ ʢʨʘʡ) ʠ ʥʘ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʳ ʥʘʰʣʠ ʮʝʣʳʡ ʨʷʜ ʜʝʨʝʚʴʝʚ-ʬʝʥʦʤʝʥʦʚ, ʘ ʪʘʢʞʝ ʢʦʣʴʮʝʚʳʝ 
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ʩʪʨʫʢʪʫʨʳ ʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ. ʅʘʤ ʫʜʘʣʦʩʴ ʩʚʷʟʘʪʴ ʠʭ ʧʦʷʚʣʝʥʠʝ ʩ ʥʘʣʠʯʠʝʤ ʚʙʣʠʟʠ 

ʥʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʠʤʝʶʱʠʭ ʨʘʟʤʝʨʳ ʦʪ 1 ʜʦ 110 ʤ. ʆʥʠ ʠʟʫʯʘʣʠʩʴ 

ʘʚʪʦʨʦʤ ʚ ʩʦʩʪʘʚʝ ʵʢʩʧʝʜʠʮʠʡ ʆʆʆ çɸʥʜʠè ʚ ʪʝʯʝʥʠʝ 6 ʣʝʪ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʘʥʜ. c-ʭ. ʥʘʫʢ 

ɺ. ɺ. ʄʠʭʘʣʝʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʢʥʠʛʘ çʃʝʩʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʬʘʢʪʦʨʳ 

ʥʝʦʪʝʢʪʦʥʠʢʠè [1], ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʪʦʨʫʶ ʘʚʪʦʨ ʫʚʝʨʝʥʥʦ ʧʨʠʤʝʥʷʣ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ 

ʦʧʠʩʘʥʥʫʶ ʚ ʥʝʡ ʤʝʪʦʜʠʢʫ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʠ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ.  

ɻʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ (ʜʘʣʝʝ ʧʨʦʩʪʦ ʟʦʥʳ) ʘʚʪʦʨʦʤ ʠʟʫʯʘʶʪʩʷ ʫʞʝ 15 ʣʝʪ ʚ ʨʘʟʥʳʭ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʥʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ 8 ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʠʧʦʚ 

ʩ ʨʘʟʤʝʨʘʤʠ 1, 3, 8, 16, 32, 55, 76 ʠ 110 ʤ ʠ ʥʘ ʜʚʘ ʧʘʪʦʛʝʥʥʳʭ ʪʠʧʘ ʩ ʨʘʟʤʝʨʘʤʠ 0,3ï2,0 ʤ 

(ʧʦʩʣʝʜʥʠʝ ʠʟʚʝʩʪʥʳ ʢʘʢ ʟʦʥʳ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ). ʄʝʪʦʜʠʢʠ ʠʭ ʚʳʜʝʣʝʥʠʷ ʙʠʦʣʦʢʘʮʠʝʡ ʩ 

ʦʪʚʝʪʘʤʠ ʥʘ ʢʨʠʪʠʢʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʧʠʩʘʥʳ ʚ ʤʦʥʦʛʨʘʬʠʷʭ [1, 2].  

ʎʝʥʪʨʳ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʩʝʡʯʘʩ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʢʦʥʪʘʢʪʥʦʡ ʬʦʪʦʛʨʘʬʠʝʡ, ʪ.ʝ. ʚʧʦʣʥʝ 

ʦʙʲʝʢʪʠʚʥʦ, ʠ ʥʘ ʵʪʦʪ ʩʧʦʩʦʙ ʚʳʜʘʥ ʧʘʪʝʥʪ [3]. ɻʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʚʧʦʣʥʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ. ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʦʛʦ, ʢʘʢʠʝ ʢʦʤʧʦʟʠʮʠʠ ʥʘ ʥʠʭ 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, ʥʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʬʦʪʦʛʨʘʬʠʠ ʧʨʠʨʦʜʥʳʭ ʬʝʥʦʤʝʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʘʚʪʦʨʦʤ ʚ 2021 ʛ. ʚʙʣʠʟʠ ʙʫʜʫʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ çɼʦʨʦʛʘ ʥʘ ʇʦʣʶʜ-ʢʘʤʝʥʴè ʚ 

ʂʨʘʩʥʦʚʠʰʝʨʩʢʦʤ ʨʘʡʦʥʝ. 

ʅʝʢʦʪʦʨʳʝ ʩʦʯʝʪʘʥʠʷ ʟʦʥ ʥʘʩʪʦʣʴʢʦ ʙʣʘʛʦʧʨʠʷʪʥʳ, ʯʪʦ ʥʘ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʚʝʩʴʤʘ 

ʥʝʦʙʳʯʥʳʝ ʜʝʨʝʚʴʷ ʠ ʙʠʦʛʨʫʧʧʳ ʠʟ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʛʜʝ ʦʥʠ ʩʦʩʫʱʝʩʪʚʫʶʪ ʩʦʪʥʠ ʣʝʪ, ʧʨʠʯʝʤ 

ʠʥʦʛʜʘ ʥʘ ʤʝʩʪʘʭ, ʢʘʟʘʣʦʩʴ ʙʳ, ʩʦʚʩʝʤ ʥʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʵʪʦʛʦ. ʌʦʪʦʛʨʘʬʠʠ ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʧʝʨʝʜʘʶʪ ʠʭ ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʤʝʣʢʠʝ ʜʝʪʘʣʠ; ʧʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʠ ʚʳʙʦʨʝ ʨʘʢʫʨʩʘ ʜʣʷ 

ʬʦʪʦʩʲʝʤʢʠ ʯʘʩʪʦ ʤʝʰʘʣʠ ʨʷʜʦʤ ʨʘʩʪʫʱʠʝ ʜʝʨʝʚʴʷ.  

ʆʩʦʙʝʥʥʦ ʧʦʨʘʞʘʝʪ ʧʦʩʝʣʝʥʠʝ ʧʦʜʨʦʩʪʘ ʢʝʜʨʘ ʥʘ ʚʝʨʰʠʥʘʭ ʩʢʘʣ, ʛʜʝ ʝʩʪʴ ʣʠʰʴ 

ʬʨʘʛʤʝʥʪʳ ʧʦʯʚʳ, ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʜʦ 1ï3 ʩʤ ʠ ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʣʫʨʘʟʣʦʞʠʚʰʝʡʩʷ ʧʦʜʩʪʠʣʢʠ 

ʠ ʧʦʢʨʳʪʦʡ ʣʠʰʘʡʥʠʢʘʤʠ, ʪ.ʝ. ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʪʘʤ ʤʠʥʠʤʫʤ; ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʧʣʦʱʘʜʢʠ ʥʘ ʩʢʘʣʝ ʩ ʫʢʣʦʥʦʤ 15Á ʟʘʥʠʤʘʝʪ ʧʦʯʪʠ ʛʦʣʘʷ ʧʦʚʝʨʭʥʦʩʪʴ (ʈʠʩʫʥʦʢ 1).  

 

  
ʘ ʙ 

 

ʈʠʩʫʥʦʢ 1. ʂʘʤʝʥʴ-ʩʢʘʣʘ ʚʳʩʦʪʦʡ 7 ʤ: ʘ ð ʚʠʜ ʩ ʟʘʧʘʜʘ; ʙ ð ʚʠʜ ʩ ʩʝʚʝʨʘ ʥʘ ʚʝʨʰʠʥʫ ʩʢʘʣʳ ʩ 

ʧʦʜʨʦʩʪʦʤ ʢʝʜʨʘ. ʂʦʦʨʜʠʥʘʪʳ: 60Á28ᾳ59ᾴ ʩ. ʰ. 57Á00ᾳ31ᾴ ʚ. ʜ. 
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ʇʨʠʯʝʤ ʢʝʜʨʳ ʥʘ ʪʘʢʠʭ ʩʢʘʣʘʭ ʨʘʩʪʫʪ ʜʦ ʚʝʩʴʤʘ ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʝʚʳʰʘʶʱʝʛʦ 

300 ʣʝʪ; ʝʣʴ ʠ ʙʝʨʝʟʘ ʪʘʢʞʝ ʧʦʩʝʣʷʶʪʩʷ ʥʘ ʢʨʫʪʳʭ ʩʢʘʣʘʭ ʠ ʠʭ ʚʝʨʰʠʥʘʭ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ 

ʩʣʦʝ ʧʦʯʚʳ [1]. ʅʘʩ ʵʪʦ ʷʚʣʝʥʠʝ ʧʦʯʪʠ ʥʝ ʫʜʠʚʣʷʝʪ, ʪʦʛʜʘ ʢʘʢ ʪʘʢʦʛʦ ʨʦʜʘ ʧʦʩʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ 

ʩʪʘʚʠʪ ʦʙʳʯʥʦ ʧʦʯʚʦʚʝʜʦʚ ʚ ʪʫʧʠʢ. ʆʥʠ ʥʝ ʤʦʛʫʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʧʦʯʝʤʫ ʜʝʨʝʚʴʷ 

ʫʩʧʝʰʥʦ ʨʘʩʪʫʪ ʥʘ ʪʘʢʠʭ ʩʢʘʣʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʦʯʚʳ?  

ʇʦʜʦʙʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦ, ʝʩʣʠ ʟʥʘʪʴ, ʥʘ ʢʘʢʦʤ ʩʦʯʝʪʘʥʠʠ 

ʟʦʥ ʧʦʤʝʱʘʪʴ ʢʘʤʥʠ, ʠ ʛʜʝ ʚʳʩʘʞʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʥʘ ʪʦʥʢʠʡ ʩʣʦʡ ʧʝʨʝʛʥʦʷ, ʟʘʢʨʝʧʣʷʷ ʝʛʦ 

ʩʝʪʢʦʡ ʠ ʠʛʥʦʨʠʨʫʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʪʨʝʱʠʥʳ ʚ ʢʘʤʥʝ, ʢʦʪʦʨʳʝ ʜʝʨʝʚʮʘ ʥʘʡʜʫʪ ʩʘʤʠ. ʅʫʞʥʳʝ 

ʩʦʯʝʪʘʥʠʷ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʥʝ ʪʘʢʠʝ ʫʞ ʠ ʨʝʜʢʠʝ, ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʨʘʚʥʠʥʝ ʦʙʳʯʥʦ ʯʝʨʝʟ 30ï

60 ʤ. ʇʦʢʘʞʝʤ ʥʘʰ ʢʘʤʝʥʴ-ʩʢʘʣʫ ʚʳʩʦʪʦʡ 7 ʤ ʝʱʝ ʨʘʟ ʩ ʩʝʚʝʨʘ ʠ ʙʝʟ ʧʨʠʙʣʠʞʝʥʠʷ, ʥʘʩʢʦʣʴʢʦ 

ʵʪʦ ʦʢʘʟʘʣʦʩʴ ʚʦʟʤʦʞʥʳʤ, ʪʘʢ ʢʘʢ ʚʳʙʨʘʪʴ ʙʦʣʝʝ ʜʘʣʴʥʠʡ ʨʘʢʫʨʩ ʧʦʤʝʰʘʣʠ ʜʝʨʝʚʴʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʳʰʝ ʧʦ ʩʢʣʦʥʫ (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʊʘ ʞʝ ʩʢʘʣʘ ʚʳʩʦʪʦʡ 7 ʤ, ʚʠʜ ʥʘ ʚʝʨʰʠʥʫ ʩ ʩʝʚʝʨʘ ʙʝʟ ʧʨʠʙʣʠʞʝʥʠʷ 

 

ɼʣʷ ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʈʠʩʫʥʢʘʭ 1 ʠ 2 ʧʦʜʨʦʩʪʘ ʢʝʜʨʘ ʝʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʦʚ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ: ʟʦʥʘ 1 ʤ ð 41 ʩʤ; ʟʦʥʘ 3 ʤ ð 45 ʩʤ; ʟʦʥʘ 8 ʤ ð 3,4 ʤ; 

ʟʦʥʘ 16 ʤ ð 6,1 ʤ; ʟʦʥʘ 55 ʤ ð 10,4 ʤ. ɺʩʝʛʦ 5 ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ.  

ʇʨʠ ʵʪʦʤ ʨʷʜʦʤ ʩ ʢʝʜʨʦʤ ʥʘ ʵʪʦʡ ʩʢʘʣʝ ʠ ʯʫʪʴ ʙʣʠʞʝ ʢ ʥʘʤ ʨʘʩʪʝʪ ʝʣʴ. ʆʥʘ ʧʣʦʭʦ 

ʧʝʨʝʥʦʩʠʪ ʠʩʩʫʰʝʥʠʝ ʧʦʯʚʳ, ʠ ʟʜʝʩʴ ʝʝ ʧʦʩʝʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʟʦʥʳ 8 ʤ; ʵʪʠ ʟʦʥʳ 

ʚʩʝʛʜʘ ʚʩʪʨʝʯʘʣʠʩʴ ʨʷʜʦʤ ʩ ʩʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʜʝʨʝʚʴʷʤʠ ʝʣʠ ʩʠʙʠʨʩʢʦʡ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ 

ʟʘʧʦʚʝʜʥʠʢʘ [1], ʪ. ʝ. ʥʘʣʠʯʠʝ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 8 ʤ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʨʦʩʪʘ ʝʣʠ ʩʠʙʠʨʩʢʦʡ. 

ɼʘʣʝʝ ʧʦʢʘʟʘʥʘ ʝʣʴ ʚ ʚʦʟʨʘʩʪʝ ʦʢʦʣʦ 90 ʣʝʪ, ʨʘʩʪʫʱʘʷ ʥʘ ʢʨʘʶ ʙʦʣʴʰʦʛʦ ʧʣʦʩʢʦʛʦ ʢʘʤʥʷ 

ʥʘ ʪʨʝʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ (ʈʠʩʫʥʦʢ 3). 

ʆʪ ʵʪʦʡ ʝʣʠ ʥʘ ʈʠʩʫʥʢʝ 3 ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ: 

ʟʦʥʘ 1 ʤ ð 34 ʩʤ; ʟʦʥʘ 8 ʤ ð 3,5 ʤ; ʟʦʥʘ 32 ʤ ð 9,2 ʤ. ʉʣʝʚʘ ʚʠʜʝʥ ʧʦʜʨʦʩʪ ʝʣʠ ʚʳʩʦʪʦʡ 0,7 
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ʤ ʚ ʚʦʟʨʘʩʪʝ ʧʨʠʤʝʨʥʦ 30 ʣʝʪ, ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʡ, ʠ ʩʨʝʜʠ ʥʝʛʦ ʚʠʜʝʥ ʩʫʭʦʡ ʩʪʚʦʣʠʢ 

ʧʦʛʠʙʰʝʛʦ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʧʦʜʨʦʩʪʘ. ʕʪʦʪ ʧʦʜʨʦʩʪ ʨʘʩʪʝʪ ʚ ʧʦʷʩʝ ʜʝʧʨʝʩʩʠʠ ʟʦʥʳ 

8 ʤ ʚ ʨʘʜʠʫʩʝ 85 ʩʤ ʦʪ ʝʝ ʮʝʥʪʨʘ, ʠ ʵʪʦ ʦʩʣʘʙʣʷʝʪ ʝʛʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ʆ ʜʝʧʨʝʩʩʠʚʥʦʤ 

ʚʣʠʷʥʠʠ ʮʝʥʪʨʘ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʥʦ ʜʝʡʩʪʚʫʶʪ ʥʘ ʨʘʩʪʝʥʠʷ ʠ 

ʯʝʣʦʚʝʢʘ, ʥʘʤ ʙʳʣʦ ʠʟʚʝʩʪʥʦ [1], ʠ ʟʜʝʩʴ ʵʪʦʪ ʬʘʢʪ ʣʠʰʴ ʠʣʣʶʩʪʨʠʨʫʝʪ ʜʝʧʨʝʩʩʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʮʝʥʪʨʘ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 8 ʤ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ɽʣʴ, ʨʘʩʪʫʱʘʷ ʥʘ ʢʨʘʶ ʢʘʤʥʷ ʥʘ ʪʨʝʭ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ. ʂʦʦʨʜʠʥʘʪʳ: 60Á28ᾳ57ᾴ 

ʩ. ʰ. 57Á00ᾳ32,5ᾴ ʚ. ʜ. 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʘ çʥʘʧʦʣʟʘʶʱʘʷè ʥʘ ʢʘʤʝʥʴ ʙʝʨʝʟʘ ʜʠʘʤʝʪʨʦʤ 34 ʩʤ, 

ʨʘʩʪʫʱʘʷ ʚ ʙʠʦʛʨʫʧʧʝ ʩ ʝʣʴʶ ʜʠʘʤʝʪʨʦʤ 28 ʩʤ; ʦʙʦʠʤ ʜʝʨʝʚʴʷʤ ʧʨʠʤʝʨʥʦ 130ï150 ʣʝʪ 

(ʈʠʩʫʥʦʢ 4).  

ɹʝʨʝʟʘ ʚ ʵʪʦʡ ʙʠʦʛʨʫʧʧʝ ʨʘʩʧʦʣʦʞʝʥʘ (ʪʦʯʥʝʝ, ʨʘʟʤʝʱʘʝʪʩʷ ʮʝʥʪʨ ʦʩʥʦʚʘʥʠʷ ʝʝ ʩʪʚʦʣʘ) 

ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ: ʟʦʥʘ 1 ʤ ð 35 ʩʤ; ʟʦʥʘ 8 ʤ ð 3,4 ʤ; ʟʦʥʘ 

32 ʤ ð 4,7 ʤ. ʈʘʩʪʫʱʘʷ ʨʷʜʦʤ ʝʣʴ ʦʪ ʮʝʥʪʨʦʚ ʵʪʠʭ ʞʝ ʟʦʥ ʠʤʝʝʪ ʪʘʢʠʝ ʨʘʩʩʪʦʷʥʠʷʭ: ʟʦʥʘ 1 ʤ 

ð 40 ʩʤ; ʟʦʥʘ 3 ʤ ð 86 ʩʤ; ʟʦʥʘ 8 ʤ ð 3,6 ʤ; ʟʦʥʘ 32 ʤ ð 5,3 ʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʶʶ ʟʦʥʫ ʨʘʟʤʝʨʦʤ 32 ʤ ʜʝʨʝʚʴʷ ʦʢʨʫʞʘʣʠ ʟʜʝʩʴ ʯʝʤ-ʪʦ 

ʚʨʦʜʝ ʧʦʣʫʢʦʣʴʮʘ, ʥʘʯʠʥʘʷ ʩ ʨʘʜʠʫʩʘ 2,2 ʤ ʦʪ ʝʝ ʮʝʥʪʨʘ, ʛʜʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʫʩʦʭʰʘʷ ʧʠʭʪʘ 

ʜʠʘʤʝʪʨʦʤ 20 ʩʤ. ʊʦ ʝʩʪʴ ʪʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦʟʚʦʣʠʣʦ ʵʪʦʡ ʧʠʭʪʝ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʨʘʩʪʠ, ʥʦ 

ʟʘʪʝʤ ʦʥʘ ʧʦʛʠʙʣʘ, ʠ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʦʷʩʫ ʜʝʧʨʝʩʩʠʠ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 32 ʤ.  

ʕʪʠ ʦʪʜʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʚʟʷʪʳ ʥʘʤʠ ʠʟ ʧʦʣʝʚʳʭ ʟʘʧʠʩʝʡ ʧʦʩʣʝ ʣʦʮʠʨʦʚʘʥʠʷ ʮʝʥʪʨʦʚ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʚʙʣʠʟʠ ʜʝʨʝʚʴʝʚ-ʬʝʥʦʤʝʥʦʚ ʥʘ ʛ. ʇʦʣʶʜ; ʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʩʦʩʥʝ, ʜʣʷ çʤʣʘʜʰʠʭè ʟʦʥ ʨʘʟʤʝʨʦʤ 1, 3 ʠ 8 ʤ ʪʘʢʠʭ ʠʟʤʝʨʝʥʠʡ ʫ ʥʘʩ 

ʥʘʢʦʧʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ, ʠ ʜʣʷ ʥʠʭ ʧʦʷʩʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʜʝʧʨʝʩʩʠʠ ʠ ʢʦʤʬʦʨʪʘ ʫʞʝ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʥʘʰʝʡ ʢʥʠʛʝ [1]. ʅʦ ʜʣʷ çʩʪʘʨʰʠʭè ʟʦʥ ʨʘʟʤʝʨʦʤ 16 ʤ ʠ ʙʦʣʝʝ ʧʦʢʘ ʝʱʝ 

ʨʘʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʯʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʤʬʦʨʪʥʳʭ ʧʦʷʩʦʚ ʚʥʫʪʨʠ ʵʪʠʭ ʟʦʥ, ʪʘʢ 

ʢʘʢ ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ ʧʦʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. 
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ʈʠʩʫʥʦʢ 4. ɹʠʦʛʨʫʧʧʘ ʠʟ ʙʝʨʝʟʳ ʠ ʝʣʠ, çʥʘʧʦʣʟʘʶʱʘʷè ʥʘ ʢʘʤʝʥʴ. ʂʦʦʨʜʠʥʘʪʳ: 60Á28ᾳ59,8ᾴ ʩ. 

ʰ. 57Á00ᾳ26ᾴ ʚ. ʜ. 

 

ʉʘʤʦʡ ʞʝ ʧʦʨʘʟʠʪʝʣʴʥʦʡ ʙʳʣʘ ʙʠʦʛʨʫʧʧʘ ʠʟ ʢʝʜʨʘ ʠ ʝʣʠ. ʕʪʠ ʜʝʨʝʚʴʷ ʙʣʠʟʢʦ ʨʦʩʣʠ ʩ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ, ʜʦʩʪʠʛʥʫʚ ʪʦʣʱʠʥʳ 70 ʩʤ, ʩʪʚʦʣ ʢʝʜʨʘ çʟʘʨʘʩʪʠʣè ʩʦʙʦʡ ʩʪʚʦʣʠʢ ʝʣʠ 

ʜʠʘʤʝʪʨʦʤ 13 ʩʤ. ʆʙʘ ʜʝʨʝʚʘ ʠʤʝʶʪ ʚʦʟʨʘʩʪ ʥʝ ʤʝʥʝʝ 250 ʣʝʪ, ʘ ʚʦʟʤʦʞʥʦ, ʠ ʦʢʦʣʦ 300 ʣʝʪ, ʠ 

ʜʣʷ ʝʣʠ ʪʘʢʦʡ ʚʦʟʨʘʩʪ ʚʦʦʙʱʝ ʧʨʝʜʝʣʴʥʳʡ (ʈʠʩʫʥʦʢ 5). 
 

 
 

ʈʠʩʫʥʦʢ 5. ʂʝʜʨ ʩʠʙʠʨʩʢʠʡ ʜʠʘʤʝʪʨʦʤ 70 ʩʤ ʠ çʚʳʨʘʩʪʘʶʱʘʷè ʠʟ ʥʝʛʦ ʝʣʴ ʜʠʘʤʝʪʨʦʤ 13 ʩʤ. 

ʂʦʦʨʜʠʥʘʪʳ: 60Á28ᾳ20ᾴ ʩ. ʰ. 57Á00ᾳ53,1ᾴ ʚ. ʜ. 
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ʎʝʥʪʨ ʦʩʥʦʚʘʥʠʷ ʩʪʚʦʣʘ ʵʪʦʛʦ ʢʝʜʨʘ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʟʦʥ: 

ʟʦʥʘ 1 ʤ ð 55 ʩʤ; ʟʦʥʘ 3 ʤ ð 55 ʩʤ; ʟʦʥʘ 16 ʤ ð 5,7 ʤ; ʟʦʥʘ 55 ʤ ð 6,6 ʤ. 

ʇʦʜʦʙʥʦʝ ʩʨʘʩʪʘʥʠʝ ʜʝʨʝʚʴʝʚ ʘʚʪʦʨ ʥʘʙʣʶʜʘʝʪ ʣʠʰʴ ʚʪʦʨʦʡ ʨʘʟ ʟʘ 50 ʣʝʪ ʨʘʙʦʪʳ ʚ ʣʝʩʫ, 

ʪʦʛʜʘ ʢʘʢ çʥʘʧʦʣʟʘʥʠʝè ʜʝʨʝʚʴʝʚ ʥʘ ʢʘʤʥʠ (ʘ ʚ ʛʦʨʦʜʩʢʠʭ ʩʢʚʝʨʘʭ ʥʘ ʞʝʣʝʟʥʳʝ ʦʛʨʘʜʳ) 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ ʪʘʢ ʫʞ ʨʝʜʢʦ. ʉ ʧʦʟʠʮʠʡ ʛʠʧʦʪʝʟʳ ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ ʵʥʝʨʛʠʷʤʠ ɿʝʤʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʥʝʦʙʳʯʥʳʭ ʜʝʨʝʚʴʝʚ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ: ʜʝʨʝʚʦ ʙʦʣʝʝ ʫʩʧʝʰʥʦ ʨʘʩʪʝʪ 

ʪʘʤ, ʛʜʝ ʢʣʝʪʢʠ ʢʘʤʙʠʷ ʝʛʦ ʩʪʚʦʣʘ ʧʦʣʫʯʘʶʪ ʵʪʠ ʵʥʝʨʛʠʠ ʚ ʠʟʙʳʪʢʝ.  

ʅʝ ʤʝʥʝʝ ʫʜʠʚʠʪʝʣʴʥʦ ʙʳʣʦ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʧʘʧʦʨʦʪʥʠʢʘ-ʤʥʦʛʦʥʦʞʢʠ (Polypodium 

vulgare) ʥʘ ʢʘʤʥʝ ʨʘʟʤʝʨʦʤ 1Ĭ0,8Ĭ0,7 ʤ, ʧʘʨʮʝʣʣʳ ʢʦʪʦʨʦʛʦ ʦʙʳʯʥʦ ʩʦʩʪʦʷʪ ʠʟ 15ï30 ʩʪʝʙʣʝʡ, 

ʘ ʟʜʝʩʴ ʠʭ ʙʦʣʝʝ ʩʦʪʥʠ, ʧʨʠʯʝʤ ʨʘʩʪʫʪ ʦʥʠ ʥʘ ʧʦʢʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʛʜʝ ʚʣʘʛʘ ʜʝʨʞʠʪʩʷ ʧʣʦʭʦ 

(ʈʠʩʫʥʦʢ 6). 

 

 
 

ʈʠʩʫʥʦʢ 6. ʋʥʠʢʘʣʴʥʘʷ ʧʦ ʯʠʩʣʫ ʩʪʝʙʣʝʡ ʧʘʨʮʝʣʣʘ ʧʘʧʦʨʦʪʥʠʢʘ-ʤʥʦʛʦʥʦʞʢʠ (Polypodium 

vulgare) ʥʘ ʢʘʤʥʝ ʨʘʟʤʝʨʦʤ 1Ĭ0,8Ĭ0,7 ʤ 

 

ʀʟ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʫʧʝʨ-ʨʘʟʤʝʨʳ, ʦʙʥʘʨʫʞʝʥʦ ʜʚʘ.  

ʇʝʨʚʳʡ ð ɻ ʪʦ ʩʫʧʝʨ-ʝʣʴ ʚ ʧʦʷʩʝ ʥʠʟʢʦʛʦʨʥʳʭ ʨʝʜʢʦʩʪʦʡʥʳʭ ʣʝʩʦʚ ʥʝʜʘʣʝʢʦ ʦʪ 

ʚʝʨʰʠʥʳ ʛ. ʇʦʣʶʜ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ 15Á ʚ ʚʦʟʨʘʩʪʝ ʧʨʠʤʝʨʥʦ 250 ʣʝʪ ʠ ʜʠʘʤʝʪʨʦʤ 78 ʩʤ, 

ʢʦʪʦʨʳʡ ʣʠʰʴ ʥʝʤʥʦʛʦ ʫʩʪʫʧʘʝʪ ʜʠʘʤʝʪʨʫ ʩʘʤʦʡ ʢʨʫʧʥʦʡ ʝʣʠ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ (87 ʩʤ), 

ʨʘʩʪʫʱʝʡ ʚ ʣʝʩʘʭ ʛ. ʇʝʨʤʠ ʥʝʜʘʣʝʢʦ ʦʪ ʤʠʢʨʦʨʘʡʦʥʘ ɸʨʭʠʨʝʡʢʘ [1, ʩ. 14].  

ɺʪʦʨʦʡ ð ɻ ʪʦ ʩʪʘʨʳʡ ʤʫʨʘʚʝʡʥʠʢ ʩ ʦʩʥʦʚʘʥʠʝʤ 3,0 ʤ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 60 ʤ ʢ ʚʦʩʪʦʢʫ ʦʪ 

ʩʫʧʝʨ-ʝʣʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥ ʩʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʜʘʚʥʦ, ʠ ʥʝ ʨʘʟ ʙʳʣ ʨʘʟʨʫʰʝʥ ʤʝʜʚʝʜʝʤ; ʥʦ ʜʦ 

ʩʠʭ ʧʦʨ ʚ ʝʛʦ ʮʝʥʪʨʝ ʝʩʪʴ ʥʝʙʦʣʴʰʦʡ ʜʝʡʩʪʚʫʶʱʠʡ ʢʦʥʫʩ ʜʠʘʤʝʪʨʦʤ 55 ʩʤ. ʆʪ ʥʝʛʦ ʮʝʥʪʨʳ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ: 3 ʤ ð 1,5 ʤ, 8 ʤ ð 2,7 ʤ, 55 ʤ ð 

6,5 ʤ. ɺʘʞʥʦ ʦʪʩʣʝʜʠʪʴ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʦʧʨʝʜʝʣʠʪʴ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʬʠʟʠʯʝʩʢʦʡ 

ʩʨʝʜʳ ʝʛʦ ʦʙʠʪʘʥʠʷ (ʈʠʩʫʥʦʢ 7).  

ɽ ʝɦ ʦʜʠʥ ʤʫʨʘʚʝʡʥʠʢ ʫʞʝ ʦʙʳʯʥʳʭ ʨʘʟʤʝʨʦʚ ʩ ʜʠʘʤʝʪʨʦʤ ʢʦʥʫʩʘ 70 ʩʤ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʧʦʜ ʢʨʦʥʦʡ ʢʨʫʧʥʦʡ ʝʣʠ, ʠ ʦʪ ʚʝʨʰʠʥʳ ʝʛʦ ʢʦʥʫʩʘ ʮʝʥʪʨʳ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʥʘʭʦʜʠʣʠʩʴ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ: 3 ʤ ð 1,3 ʤ, 8 ʤ ð 2,8 ʤ, 32 ʤ ð 10,5 ʤ. ɼʨʫʛʠʭ ʜʘʥʥʳʭ ʧʦ ʵʪʦʡ 

ʧʦʟʠʮʠʠ ʫ ʥʘʩ ʧʦʢʘ ʥʝʪ, ʥʦ ʜʘʞʝ ʵʪʠ ʜʚʘ ʥʘʙʣʶʜʝʥʠʷ ʜʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʧʦʠʩʢʘ ʚʧʦʣʥʝ 
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʯʝʪʘʥʠʡ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʯʠʪʘʶʪ ʨʳʞʠʝ ʣʝʩʥʳʝ ʤʫʨʘʚʴʠ 

ʨʦʜʘ Formica. ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʥʷʪʠʝ çʨʳʞʠʡ ʣʝʩʥʦʡ ʤʫʨʘʚʝʡè ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʨʫʧʧʫ 

ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ ʚʠʜʦʚ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʤʘʣʳʤ ʣʝʩʥʳʤ 

ʨʳʞʠʤ ʤʫʨʘʚʴʝʤ (Formica polyctena), ʦʪʣʠʯʘʶʱʠʤʩʷ ʙʦʣʝʝ ʩʝʚʝʨʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

(ʚ ʩʝʚʝʨʥʳʭ ʣʝʩʘʭ ʧʨʝʦʙʣʘʜʘʝʪ, ʚ ʶʞʥʳʭ ð ʨʝʜʦʢ), ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʛʥʝʟʜʘ (ʜʦ 4 ʤ 

ʚ ʜʠʘʤʝʪʨʝ ʠ ʜʦ 6 ʤʠʣʣʠʦʥʦʚ ʦʩʦʙʝʡ) ʠ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

(https://www.vokrugsveta.ru/vs/article/6664/).  
 

 
 

ʈʠʩʫʥʦʢ 7. ʉʫʧʝʨ-ʤʫʨʘʚʝʡʥʠʢ ʨʘʟʤʝʨʦʤ 3,0 ʤ. ʈʘʩʧʦʣʦʞʝʥ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ 15Á, ʩʪʨʝʣʢʘ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʝʡʩʪʚʫʶʱʠʡ ʢʦʥʫʩ ʜʠʘʤʝʪʨʦʤ 55 ʩʤ; ʥʘ ʧʝʨʝʜʥʝʤ ʧʣʘʥʝ ʣʠʩʪ ʙʫʤʘʛʠ ʫʢʘʟʳʚʘʝʪ ʥʘʯʘʣʦ 

ʩʪʘʨʦʛʦ ʛʥʝʟʜʘ ʚʚʝʨʭʫ ʩʢʣʦʥʘ, ʥʘ ʩʨʝʜʥʝʤ ʧʣʘʥʝ ʯʝʨʝʟ ʝʛʦ ʮʝʥʪʨ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ ʨʘʩʪʷʥʫʪʘ ʤʝʨʥʘʷ 

ʣʝʥʪʘ ʥʘ 3,0 ʤ. ʂʦʦʨʜʠʥʘʪʳ: 60Á28ᾳ56ᾴ ʩ. ʰ. 57Á00ᾳ16,6ᾴ ʚ. ʜ. 

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ  

ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʠ ʜʨʫʛʠʝ ʬʝʥʦʤʝʥʳ, ʚʢʣʶʯʘʷ ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʠ ʙʫʢʚʘʣʴʥʦ ʚʩʝ ʦʥʠ 

ʦʢʘʟʳʚʘʣʠʩʴ ʢʘʞʜʳʡ ʨʘʟ ʚ ʧʦʷʩʘʭ ʢʦʤʬʦʨʪʘ 3ï5 ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 110 ʤ. 

ɺʦʟʤʦʞʥʦ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʮʝʥʪʨʦʚ ʵʪʠʭ ʟʦʥ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʝʨʛʝʪʠʢʘ, ʪ.ʝ. 

ʫʤʥʦʞʝʥʠʝ ʠ ʫʩʠʣʝʥʠʝ ʛʣʫʙʠʥʥʳʭ ʵʥʝʨʛʠʡ, ʠʟʣʫʯʘʝʤʳʭ ɿʝʤʣʝʡ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʫʛʣʫʙʠʪʴʩʷ 

ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʩʦʦʪʥʝʩʪʠ ʧʦʷʚʣʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʬʝʥʦʤʝʥʦʚ ʩʦ ʤʥʦʛʠʤʠ 

ʚʦʧʨʦʩʘʤʠ, ʢʦʪʦʨʳʝ ʤʳ ʯʘʩʪʠʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʨʘʥʝʝ [1], ʠ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʢʦʪʦʨʳʭ ʤʳ 

ʟʜʝʩʴ ʧʦʢʘʞʝʤ ʜʘʣʝʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʜʚʠʛʘʝʤʳʭ ʛʠʧʦʪʝʟ. 

ʌʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʄɻɸ-ʟʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʪʦʷʱʫʶ ʟʘʛʘʜʢʫ, ʠ ʨʘʟʛʘʜʘʪʴ ʝʝ 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʛʝʦʘʢʪʠʚʥʳʝ 

ʟʦʥʳ ï ɻ ʪʦ ʦʩʦʙʳʡ ʢʣʘʩʩ ʛʣʫʙʠʥʥʳʭ ʵʥʝʨʛʠʡ ɿʝʤʣʠ, ʧʨʠʨʦʜʫ ʢʦʪʦʨʳʭ ʤʳ ʧʦʢʘ ʥʝ ʟʥʘʝʤ, ʪʘʢ 

ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʩʣʘʙʳʭ ʤʠʢʨʦʩʝʡʩʤʦʤʘʛʥʠʪʥʳʭ ʩʠʛʥʘʣʦʚ. ʕʪʦ ʥʝʧʨʦʩʪʘʷ 

ʟʘʜʘʯʘ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʦʩʣʦʞʥʝʥʘ ʧʦʤʝʭʘʤʠ [4]. ʊʠʧʠʯʥʘʷ ʧʦʤʝʭʘ ï ʩʠʛʥʘʣ 

ʛʝʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʠ ʚ ʜʘʪʯʠʢʘʭ ʤʘʛʥʠʪʦʤʝʪʨʘ. ʀʥʦʛʜʘ ʤʝʰʘʝʪ ʤʠʢʨʦʬʦʥʥʳʡ ʵʬʬʝʢʪ, 

ʪ. ʝ. ʩʠʛʥʘʣ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʷʭ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ 

ʰʫʤʳ ʠ ʫʣʴʪʨʘʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʤʘʛʥʠʪʦʩʬʝʨʳ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʧʦʤʝʭʘʤʠ. ʀʭ 

ʥʘʣʠʯʠʝ ʟʘʪʨʫʜʥʷʝʪ ʥʘʢʦʧʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʝʤʥʳʭ ʥʝʜʨ [3]. ʇʦʵʪʦʤʫ ʙʠʦʣʦʢʘʮʠʷ ʠ ʬʠʪʦʠʥʜʠʢʘʮʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʤʠ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʦʩʪʘʝʪʩʷ ʧʦʢʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʙʥʘʨʫʞʝʥʠʷ ʠʭ ʮʝʥʪʨʦʚ [1, 2]. 
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ʄʝʭʘʥʠʟʤ ʚʣʠʷʥʠʷ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʥʘ ʨʘʩʪʝʥʠʷ ʫʜʘʣʦʩʴ ʧʦʥʷʪʴ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʨʦʩʪʘ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ 184-ʣʝʪʥʝʤ ʥʘʩʘʞʜʝʥʠʠ [1], ʛʜʝ ʥʘ ʧʣʘʥ ʥʘʥʝʩʣʠ 736 ʜʝʨʝʚʴʝʚ ʠ 

ʩʚʳʰʝ 500 ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 55 ʤ. ɼʣʷ ʵʪʠʭ ʟʦʥ ʜʝʣʘʣʠ ʛʝʦʜʝʟʠʯʝʩʢʫʶ 

ʧʨʠʚʷʟʢʫ ʢ ʮʝʥʪʨʘʤ ʦʩʥʦʚʘʥʠʡ ʩʪʚʦʣʦʚ ʩ ʪʦʯʥʦʩʪʴʶ Ñ1ï3 ʩʤ. ɼʘʣʝʝ ʚʳʩʪʨʘʠʚʘʣʠ ʜʠʘʛʨʘʤʤʳ, 

ʛʜʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʦʪʢʣʘʜʳʚʘʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʦʤ ʦʩʥʦʚʘʥʠʷ ʜʝʨʝʚʘ ʠ ʮʝʥʪʨʦʤ 

ʙʣʠʞʥʝʡ ʟʦʥʳ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ð ʜʠʘʤʝʪʨ ʜʝʨʝʚʘ. ʋʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʪʨʠ ʧʦʷʩʘ ʚʥʫʪʨʠ 

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ: ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʜʝʧʨʝʩʩʠʠ ʠ ʢʦʤʬʦʨʪʘ. ɼʣʷ ʧʨʠʤʝʨʘ ʧʦʢʘʞʝʤ ʟʦʥʫ 

ʨʘʟʤʝʨʦʤ 3 ʤ. ʅʘ ʥʝʡ ʫʢʘʟʘʥʥʳʝ ʧʦʷʩʘ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʝʝ ʮʝʥʪʨʘ: 

0ï22 ʩʤ ð ʧʦʷʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʛʜʝ ʥʝʪ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ; 

23ï29 ʩʤ ð ʧʦʷʩ ʜʝʧʨʝʩʩʠʠ ʨʦʩʪʘ, ʩ ʦʪʩʪʘʚʰʠʤʠ ʚ ʨʦʩʪʝ ʜʝʨʝʚʴʷʤʠ; 

30ï45 ʩʤ ð ʧʦʷʩ ʢʦʤʬʦʨʪʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʨʫʧʥʳʭ ʜʝʨʝʚʴʝʚ. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʠʟʤʝʨʷʣʠ ʜʝʨʝʚʴʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 46ï600 ʩʤ ʚʥʝ ʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʟʦʥ 

(ʨʘʟʤʝʨʦʤ 1 ʠ 8 ʤ), ʠ ʪʘʤ ʜʠʘʤʝʪʨʳ ʩʪʚʦʣʦʚ ʢʦʣʝʙʘʣʠʩʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʙʣʠʟʠ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ (ʈʠʩʫʥʦʢ 8). 
 

 
ʈʠʩʫʥʦʢ 8. ɼʝʨʝʚʴʷ ʩʦʩʥʳ ʥʘ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 3 ʤ ʠ ʥʘ ʩʚʦʙʦʜʥʦʡ ʦʪ ʟʦʥ ʪʝʨʨʠʪʦʨʠʠ ʜʦ 600 ʩʤ ʦʪ 

ʜʝʨʝʚʘ (ʧʦʢʘʟʘʥʘ ʯʘʩʪʴ ʨʘʩʩʪʦʷʥʠʷ); ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʣʠʥʠʷ ð ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ, 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʦʪʛʨʘʥʠʯʠʚʘʶʪ ʧʦʷʩ ʢʦʤʬʦʨʪʘ (ʧʦ: [1, ʩ. 133]). 
 

ɼʣʷ ʟʦʥ ʜʨʫʛʦʛʦ ʪʠʧʘ, ʩ ʨʘʟʤʝʨʦʤ 1 ʤ, ʧʦʩʣʝ ʚʳʩʪʨʘʠʚʘʥʠʷ ʧʦʭʦʞʝʡ ʜʠʘʛʨʘʤʤʳ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʦʯʝʥʴ ʙʣʠʟʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʦʙʥʳʭ ʧʦʷʩʦʚ, ʘ ʜʣʷ ʟʦʥ ʩ ʨʘʟʤʝʨʘʤʠ 8, 16 ʠ 32 ʤ 

ʨʘʜʠʫʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʜʣʷ ʨʦʩʪʘ ʩʦʩʥʳ ʚ ʚʦʟʨʘʩʪʝ 184 ʛʦʜʘ ʩʦʩʪʘʚʣʷʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 32, 50 

ʠ 140 ʩʤ [1, ʩ. 174].  

ɼʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ 55 ʠ 110 ʤ ʧʦʜʦʙʥʳʝ ʧʦʷʩʘ ʩ ʧʨʠʝʤʣʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘ 

ʥʝ ʫʜʘʣʦʩʴ, ʪʘʢ ʢʘʢ ʠʭ ʠʟʫʯʝʥʦ ʥʝʤʥʦʛʦ. ʆʜʥʘʢʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʛ. ʇʦʣʶʜ ʧʨʠ ʠʥʜʠʢʘʮʠʠ ʧʦ 

ʫʩʦʭʰʠʤ ʠ ʥʝʢʨʫʧʥʳʤ ʜʝʨʝʚʴʷʤ ʵʪʠ ʟʦʥʳ ʠʤʝʣʠ ʧʦʷʩʘ ʜʝʧʨʝʩʩʠʠ ʚ ʨʘʜʠʫʩʝ 2,2ï4,9 ʤ, ʘ 

ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʚʳʨʘʩʪʘʣʠ ʥʘ ʥʠʭ ʚ ʨʘʜʠʫʩʝ 5,3 ʤ ʠ ʜʘʣʝʝ ʦʪ ʠʭ ʮʝʥʪʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʦʠʩʢʘ ʥʘ ʛ. ʇʦʣʶʜ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʠ ʦʧʠʩʘʥʦ 30 ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʠ ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ʚ ʟʘʧʦʚʝʜʥʠʢ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʦʪʯʝʪʝ. ʆ ʥʝʢʦʪʦʨʳʭ 

ʠʟ ʥʠʭ ʤʳ ʫʞʝ ʨʘʩʩʢʘʟʘʣʠ ʚʳʰʝ, ʠ 25 ʠʟ ʥʠʭ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʠʝ. ɺʙʣʠʟʠ 

ʥʠʭ ʦʧʨʝʜʝʣʷʣʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʮʝʥʪʨʦʚ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʠ ʧʨʦʤʝʨʷʣʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʠʭ 

ʜʦ ʦʙʲʝʢʪʘ-ʬʝʥʦʤʝʥʘ. ʊʘʢ ʢʘʢ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʦʷʩʘ ʢʦʤʬʦʨʪʘ ʵʪʠʭ ʟʦʥ ʥʫʞʥʳ ʤʠʥʠʤʫʤ ʠ 

y = 1,36x + 0,18

RĮ = 0,74
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ʤʘʢʩʠʤʫʤ ʠʟ ʩʚʦʜʢʠ ʵʪʠʭ ʨʘʩʩʪʦʷʥʠʡ, ʪʦ ʦʥʠ ʠ ʧʦʢʘʟʘʥʳ ʥʠʞʝ ʚʤʝʩʪʦ ʧʨʠʚʳʯʥʦʛʦ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ (ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ-ʬʝʥʦʤʝʥʳ ʥʘ ʛ. ʇʦʣʶʜ ʠ ʧʦʣʦʞʝʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ  

ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʨʘʟʤʝʨʦʤ ʦʪ 1 ʜʦ 110 ʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʦʚ ʵʪʠʭ ʦʙʲʝʢʪʦʚ 

ʆ
ʙ
ʲ
ʝ
ʢ
ʪ

 

ʅʘʟʚʘʥʠʝ ʦʙʲʝʢʪʦʚ 

ʆ
ʙ
ʦ
ʟ
ʥ
ʘ
ʯ

ʝ
ʥ
ʠ
ʝ

 ʈʘʩʩʪʦʷʥʠʝ (ʤ) ʦʪ ʮʝʥʪʨʦʚ ʟʦʥ ʩ ʨʘʟʤʝʨʘʤʠ: 

ʀ
ʪ
ʦ
ʛ
ʦ

 
ʟ
ʦ
ʥ

 

1 ʤ 3 ʤ 8 ʤ 16 ʤ 32 ʤ 55 ʤ 76 ʤ 110 

ʤ 

1 ɽʣʴ ʚʳʩʦʪʦʡ 27 ʤ  ɽ 46 0,38 0,41 2,6   11,0       4 

5 ʇʘʧʦʨʦʪʥʠʢ-

ʤʥʦʛʦʥʦʞʢʘ  

ʇʘʧ 0,50 0,50     7,8 16,0   24,0 5 

9 ɹʝʨʝʟʘ çʧʦʜʥʠʤʘʝʪè 

ʢʘʤʝʥʴ 

ɹ 42 0,42 0,55     10,5       3 

11 ɹʠʦʛʨʫʧʧʘ 2ɹ1ɽ ɹ 38 0,4 0,4 3,3     8,1     4 

12 çɻʨʦʪ ʨʷʙʯʠʢʦʚè ɽ 44 0,42   2,6 2,8         3 

13 ʂʝʜʨ ʚ ʣʦʚʫʰʢʝ ʠʟ 

ʨʷʙʠʥ 

ʂ 0,40 0,52   2,6     37,0 48,0 5 

14 ɻʝʦʘʢʪʠʚʥʘʷ ʟʦʥʘ 110 ʤ  ɹ 40 0,40 0,48   11,7     23,0 5,3 5 

ʦʪ ʟʦʥʳ ʥʘ ʟʘʧʘʜ 30 ʤ ɹ 44 0,38 0,41     16,0   18,0 33,0 5 

15 ɼʚʝ ʝʣʠ ʥʘ ʢʘʤʥʷʭ ɽ 16 0,34   3,5   9,0       3 

ɽ 17 0,38   3,2   8,2       3 

16 ʂʝʜʨ ʥʘ ʢʨʘʶ ʢʘʤʥʷ ʂ 20 0,38 0,42   3,2     19,0   4 

17 ʂʝʜʨ, ʧʦʜʨʦʩʪ ʥʘ ʩʢʘʣʝ 

7 ʤ 

ʂ 0,41 0,45 3,4 6,1 10,4       5 

18 ʄʠʨʤʝ-ʬʠʪʦ ʛʨʫʧʧʘ: 

ʤʫʨʘʚʝʡʥʠʢ ɼ=0,7 ʤ ʠ 

ʝʣʴ 

ʄʫʨʚ   1,30 2,8   10,5       3 

ɽ 54 0,42   3,2   8,2       3 

19 ʇʦʜʨʦʩʪ ʢʝʜʨʘ ʥʘ ʢʘʤʥʝ  ʂ 0,40 0,56       10,1     3 

20 ɹʝʨʝʟʘ ʠ ʝʣʴ, 

çʥʘʧʦʣʟʘʶʱʠʝè ʥʘ 

ʢʘʤʝʥʴ 

ɽ 28 0,40   3,6   5,3       3 

ɹ 34 0,35 0,44 3,4   4,7       4 

21 ʉʫʧʝʨ-ʤʫʨʘʚʝʡʥʠʢ 3,0 ʤ ʄʫʨʚ   1,5 2,7     6,5 36,0   4 

22 ʉʫʧʝʨ-ʝʣʴ 78 ʩʤ, 16.6 ʤ ɽ 78 0,57 0,55 2,6   11,0 10,1     5 

24 ʇʦʜʨʦʩʪ ʢʝʜʨʘ ʂ 0,38 0,45     8,8       3 

25 ɹʠʦʛʨʫʧʧʘ ʂ+ɽ, ʤʝʞʜʫ 

ʥʠʤʠ 64 ʩʤ 

ʂ 38 0,4 0,48 2,5

6 

  5,6       4 

ɽ 39 0,42 0,50 2,5   4,9       4 

27 ʗʤʘ ʩ ʧʣʦʩʢʠʤʠ 

ʢʘʤʥʷʤʠ 

ɽ 44 0,39   3,1 7,6     32,0 5,6 5 

28 ʂʝʜʨ ʠ ʚʨʦʩʰʘʷ ʚ ʥʝʛʦ 

ʝʣʴ 

ʂ 70 0,55 0,55   5,7   6,6   48,0 5 

29 ʂʨʘʩʠʚʳʡ ʧʦʜʨʦʩʪ 

ʢʝʜʨʘ 

ʂ 0,40 0,46     10,8       3 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

ʯʠʩʣʦ   23 19 15 7 16 6 6 6 98 

ʤʠʥʠʤʫʤ   0,34 0,40 2,5 2,6 4,7 6,5 18,0 5,3 3 

ʩʨʝʜʥʝʝ   0,41 0,58 3,0 5,7 8,9 9,6 27,5 27,3 3,9 

ʤʘʢʩʠʤʫʤ   0,57 1,5 3,6 11,7 16,0 16,0 37,0 48,0 5 

ʇʨʠʤʝʯʘʥʠʝ: ɽ ð ʝʣʴ. ʂ ð ʢʝʜʨ, ɹ ð ʙʝʨʝʟʘ, ʇʘʧ ð ʧʘʧʦʨʦʪʥʠʢ, ʄʫʨʚ ð ʤʫʨʘʚʝʡʥʠʢ; ʨʷʜʦʤ ʩ 

ʠʥʜʝʢʩʦʤ ʮʠʬʨʘ ʫʢʘʟʳʚʘʝʪ ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʜʝʨʝʚʘ. ʘ ʝʩʣʠ ʝʝ ʥʝʪ, ʪʦ ʵʪʦ ʧʦʜʨʦʩʪ  
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ʇʦʷʩ ʢʦʤʬʦʨʪʘ ʟʦʥʳ ð ɻ ʪʦ ʨʘʜʠʫʩ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʝʝ ʧʦʟʠʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

ʈʘʜʠʫʩʳ ʵʪʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʪ 0,34 ʜʦ 18,0 ʤ, ʦʜʥʘʢʦ ʥʘ ʧʦʩʣʝʜʥʝʡ ʩʘʤʦʡ ʩʪʘʨʰʝʡ ʟʦʥʝ 

ʨʘʟʤʝʨʦʤ 110 ʤ ʵʪʦʪ ʨʘʜʠʫʩ ʩʦʩʪʘʚʠʣ ʪʦʣʴʢʦ 5,3 ʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʘʣʳʝ ʚʳʙʦʨʢʠ, ʧʦ ʜʘʥʥʳʤ 

ʵʪʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠ ʚʝʩʴʤʘ ʥʝʦʞʠʜʘʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ 

ʤʫʨʘʚʝʡʥʠʢʠ (ʦʙʲʝʢʪʳ 18 ʠ 21), ʠʟ ʢʦʪʦʨʳʭ ʦʜʠʥ ʙʳʣ ʧʦʠʩʪʠʥʝ ʛʨʦʤʘʜʥʳʭ ʨʘʟʤʝʨʦʚ, ʥʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʵʥʝʨʛʠʠ ʟʦʥ ʨʘʟʤʝʨʦʤ 1 ʤ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ (23 ʦʙʲʝʢʪʘ ʠʟ 25) 

ʜʝʨʝʚʴʷ, ʧʦʜʨʦʩʪ ʢʝʜʨʘ ʠ ʧʘʧʦʨʦʪʥʠʢʠ ʧʨʝʜʧʦʯʠʪʘʣʠ ʠʤʝʥʥʦ ʵʪʦʪ ʪʠʧ ʟʦʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. 

ʉ ʵʪʠʤʠ ʟʦʥʘʤʠ ʚ ʢʦʤʙʠʥʘʮʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ ʟʦʥʳ 3, 8 ʠ 32 ʤ (19, 15 ʠ 16 

ʩʣʫʯʘʝʚ), ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʰʣʠ ʟʦʥʳ 16, 55, 76 ʠ 110 ʤ (ʧʦ 6ï7 ʩʣʫʯʘʝʚ). ɺ ʧʦʩʣʝʜʥʝʡ ʛʨʘʬʝ 

ʧʦʢʘʟʘʥʦ ʯʠʩʣʦ ʟʦʥ, ʚ ʨʘʜʠʫʩʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʙʲʝʢʪʳ-ʬʝʥʦʤʝʥʳ; ʧʨʠ ʵʪʦʤ 

ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 3ï5 ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ.  

ʇʦʷʩʥʠʤ, ʯʪʦ ʩʨʘʚʥʝʥʠʝ ʵʪʠʭ 8 ʪʠʧʦʚ ʟʦʥ ʘʚʪʦʨ ʧʨʦʚʦʜʠʪ ʚʧʝʨʚʳʝ, ʠ ʪʘʢ ʢʘʢ ʚʳʙʦʨʢʠ 

ʤʘʣʳ, ʪʦ ʝʱʝ ʧʦʢʘ ʨʘʥʦ ʜʝʣʘʪʴ ʧʦ ʥʠʤ ʪʦʯʥʳʝ ʚʳʚʦʜʳ ʠ ʥʘʭʦʜʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɸ ʦʥʠ 

ʤʦʛʫʪ ʫʜʠʚʠʪʴ ʥʘʩ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʟʦʥʳ, ʛʜʝ ʝʩʪʴ ʧʦʷʩʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʠ ʢʦʤʬʦʨʪʘ, ʘ 

ʪʘʢʞʝ ʚʣʠʷʥʠʷ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʦʩʣʘʙʣʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʉ ʵʪʠʤ ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ, 

ʘʥʘʣʠʟʠʨʫʷ ʚʳʙʦʨʢʠ ʥʘ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥʘʭ [1, ʩ. 168] ʠ ʜʠʘʛʨʘʤʤʘ ʥʘ ʈʠʩʫʥʢʝ 1 ʧʦʢʘʟʳʚʘʝʪ 

ʥʘʤ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʵʪʦʡ ʛʝʦʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʣʠʰʴ ʧʨʠ ʤʘʩʩʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʠ ʚʳʷʚʣʷʝʪʩʷ ʥʘ ʧʦʣʷʭ ʢʦʨʨʝʣʷʮʠʡ, ʢʦʪʦʨʳʭ ʚ ʫʢʘʟʘʥʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʤʳ 

ʧʦʩʪʨʦʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʊʘʙʣʠʮʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʜʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ ʦʪ 

8 ʤ ʠ ʙʦʣʝʝ, ʤʦʞʥʦ ʚʟʷʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʜʠʫʩʳ ʢʘʢ ʦʨʠʝʥʪʠʨ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʘʥʜʰʘʬʪʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ, ʥʘʭʦʜʷ ʥʘ ʵʪʠʭ ʨʘʜʠʫʩʘʭ ʠ ʜʘʣʝʝ ʜʦ ʛʨʘʥʠʮ çʩʪʘʨʰʝʡè ʟʦʥʳ ʤʝʩʪʘ, ʛʜʝ ʚ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ ʙʳʪʴ ʮʝʥʪʨʳ çʤʣʘʜʰʠʭè ʟʦʥ ʨʘʟʤʝʨʦʤ 1 ʠ 3 ʤ, ʢʦʪʦʨʳʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ. ʊʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʷʩʦʚ ʢʦʤʬʦʨʪʘ ʜʣʷ ʜʝʨʝʚʴʝʚ ʠʟʚʝʩʪʥʳ 

ʧʦʢʘ ʪʦʣʴʢʦ ʜʣʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʠ ʦʥʠ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʚ ʢʦʥʮʝ ʩʪʘʪʴʠ.  

ʂʘʢ ʞʝ ʵʪʠ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ? 

ɺ ʛʝʦʣʦʛʠʠ ʜʝʡʩʪʚʠʝ ʛʣʫʙʠʥʥʳʭ ʵʥʝʨʛʠʡ ɿʝʤʣʠ ʭʦʨʦʰʦ ʦʧʦʟʥʘʝʪʩʷ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʚʠʜʝ ʢʦʣʴʮʝʚʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠʦʨʠʪʝʪ ʦʪʢʨʳʪʠʷ ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝʞʠʪ 

ʖ. ʀ. ʌʠʚʝʥʩʢʦʤʫ [5]. ɺ ʵʪʦʤ ʦʪʢʨʳʪʠʠ çéʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʳʷʚʣʝʥʳ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ, ʩʦ ʩʧʣʦʰʥʳʤ ʧʦʢʨʳʪʠʝʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʣʴʮʝʚʳʝ ʧʨʠʨʦʜʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ, ʩʦʟʜʘʚʘʝʤʳʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʧʣʘʥʝʪʳ ʠ 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʷʭ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʬʦʥʝ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥè. 

ɺʧʝʨʚʳʝ ʠʭ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʧʦʩʣʝ ʤʥʦʛʠʭ ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ ʧʦ 

ʢʦʩʤʦʩʥʠʤʢʘʤ. ʇʨʠ ʪʘʷʥʠʠ ʩʥʝʛʘ ʥʘ ʧʦʣʷʭ ʟʝʤʣʷ ʦʩʚʦʙʦʞʜʘʣʘʩʴ ʦʪ ʩʥʝʛʘ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʢʦʣʴʮʘʤʠ ʠ ʧʦʣʫʢʦʣʴʮʘʤʠ, ʠʥʦʛʜʘ ʜʚʦʡʥʳʤʠ, ʜʠʘʤʝʪʨʘʤʠ ʚ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʤʝʪʨʦʚ. ɹʳʣʘ 

ʚʳʩʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʚ ʪʘʢʠʭ ʢʦʣʴʮʘʭ ʩʥʝʛ ʚʩʪʨʷʭʠʚʘʶʪ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʩ 

ʯʘʩʪʦʪʦʡ 6ï10 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ ʠ ʘʤʧʣʠʪʫʜʦʡ 0,001 ʤʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ ʟʠʤʫ ʪʘʢʠʝ 

ʚʩʪʨʷʭʠʚʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠʤʝʨʥʦ ʤʠʣʣʠʦʥ ʨʘʟ, ʩʥʝʛ ʩʪʘʥʦʚʠʪʩʷ ʧʣʦʪʥʝʝ, ʩʭʦʜʠʪ ʧʦʟʜʥʝʝ ʠ 

ʣʫʯʰʝ ʥʘʩʳʱʘʝʪ ʧʦʯʚʫ ʚʦʜʦʡ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʩʥʝʛ ʥʘ ʣʳʞʥʦʤ ʩʣʝʜʝ ʪʘʝʪ ʤʝʜʣʝʥʥʝʝ. ʃʝʪʦʤ 

ʥʘ ʤʝʩʪʝ ʪʘʢʠʭ ʢʦʣʝʮ ʚʠʜʥʳ ʨʘʟʣʠʯʠʷ ʚ ʪʦʥʝ ʦʢʨʘʩʢʠ ʘʛʨʦʢʫʣʴʪʫʨ, ʪ. ʝ. ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʦʜʦʙʥʳʝ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʙʥʘʨʫʞʝʥʳ ʠ ʥʘ ʜʨʫʛʠʭ ʧʣʘʥʝʪʘʭ [6].  

ʂʘʢ ʥʘʤ ʢʘʞʝʪʩʷ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ɿʝʤʣʶ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ çʵʥʝʨʛʝʪʠʯʝʩʢʠ-ʞʠʚʦʡè 

ʤʝʛʘ-ʦʨʛʘʥʠʟʤ, ʩʝʨʜʮʝ ʢʦʪʦʨʦʛʦ ʧʫʣʴʩʠʨʫʝʪ ʩ ʯʘʩʪʦʪʦʡ 6ï10 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ ʠ ʝʛʦ ʫʜʘʨʳ 

(ʤʠʢʨʦʩʝʡʩʤʳ) ʚʩʪʨʷʭʠʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ɿʝʤʣʠ. ʅʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʠʷ ʖ. ʀ. ʌʠʚʝʥʩʢʦʛʦ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʛʝʦʩʪʨʫʢʪʫʨʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ 
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ʢʦʩʤʦʩʥʠʤʢʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʩʨʝʟʢʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʣʠʪʦʩʬʝʨʳ ɿʝʤʣʠ ʥʘ 

ʛʣʫʙʠʥʘʭ ʜʦ 1,0 ʢʤ ʠ ʚʳʷʚʣʷʪʴ ʤʦʱʥʳʝ ʢʦʣʴʮʝʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. ʅʘ ʝʝ ʦʩʥʦʚʝ ʚ 

ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʚʳʷʚʣʝʥʦ ʠʭ ʙʦʣʝʝ ʩʦʪʥʠ ʩ ʨʘʟʤʝʨʘʤʠ ʦʪ ʜʝʩʷʪʢʦʚ-ʩʦʪʝʥ ʤʝʪʨʦʚ ʜʦ ʜʝʩʷʪʢʦʚ 

ʢʠʣʦʤʝʪʨʦʚ. ʊʘʢ, ʚ ʟʘʧʦʚʝʜʥʠʢʝ çɺʠʰʝʨʩʢʠʡè ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʃʳʧʴʠʥʩʢʘʷ ʬʣʶʠʜʠʟʘʪʥʦ-

ʵʢʩʧʣʦʟʠʚʥʘʷ ʢʦʣʴʮʝʚʘʷ ʩʪʨʫʢʪʫʨʘ 100Ĭ200 ʢʤ, ʚ ʢʦʪʦʨʦʡ ʢʦʛʜʘ-ʪʦ ʙʳʣ ʥʘʡʜʝʥ ʧʝʨʚʳʡ ʥʘ 

ʋʨʘʣʝ ʘʣʤʘʟ. ʎʝʥʪʨ ʵʪʦʡ ʤʝʛʘʩʪʨʫʢʪʫʨʳ ʨʘʩʧʦʣʦʞʝʥ ʚ ʠʩʪʦʢʘʭ ʨ. ʃʳʧʴʷ, ʠ ʥʘʰʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʘʜʘʣʠ ʚ ʝʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʝʢʪʦʨ [1].  

ʅʘʨʷʜʫ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʖ. ʀ. ʌʠʚʝʥʩʢʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʠʥʦʡ ʢʣʘʩʩ ʢʦʣʴʮʝʚʳʭ 

ʩʪʨʫʢʪʫʨ, ʦʯʝʥʴ ʥʘ ʥʠʭ ʧʦʭʦʞʠʭ, ʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʩʝʜʘʥʠʷʤʠ ʧʦʯʚʳ, ʧʦ ʬʦʨʤʝ 

ʥʘʧʦʤʠʥʘʶʱʠʤʠ ʙʣʶʜʮʘ. ɺ ʥʠʭ ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʘʟʘʮʠʷ ʚʦʜʦʨʦʜʘ ʠʟ ʥʝʜʨ ɿʝʤʣʠ, ʠ ʝʩʣʠ 

ʩʪʨʫʢʪʫʨʘ ʘʢʪʠʚʥʘ ʠ ʥʘʭʦʜʠʪʩʷ ʨʷʜʦʤ ʩ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʦʤ, ʪʦ ʥʘʩʝʣʝʥʠʝ ʞʘʣʫʝʪʩʷ ʥʘ 

ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ ʩʝʨʦʚʦʜʦʨʦʜʘ [7, 8]. ʂʦʣʴʮʝʚʳʝ ʧʨʦʩʝʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʘʤʝʪʨʦʤ ʜʦ 

150 ʤ, ʛʜʝ ʠʟʨʝʜʢʘ ʦʱʫʱʘʝʪʩʷ ʟʘʧʘʭ ʩʝʨʦʚʦʜʦʨʦʜʘ (ʪ. ʝ. ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʥʠʟʢʘʷ), ʤʳ 

ʦʙʥʘʨʫʞʠʣʠ ʥʘ ʢʨʘʶ ʦʜʥʦʛʦ ʠʟ ʙʦʣʦʪ ʚʙʣʠʟʠ ʛ. ʂʨʘʩʥʦʢʘʤʩʢ, ʘ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨ 

ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʚ ʣʝʩʘʭ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʚ ʜʦʣʠʥʝ ʨ. ʂʘʤʘ ʚ ʂʠʨʦʚʩʢʦʤ ʨʘʡʦʥʝ ʛ. ʇʝʨʤʠ. 

ʉ 2020 ʛ. ʤʳ ʠʟʫʯʘʝʤ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʨʘʟʤʝʨʦʤ ʦʪ 30 ʤ ʠ ʙʦʣʝʝ ʚ ʟʘʧʦʚʝʜʥʠʢʝ 

çɺʠʰʝʨʩʢʠʡè. ʀʭ ʚʳʷʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʢʦʩʤʦʩʥʠʤʢʘʭ ʧʦ ʧʨʦʛʘʣʠʥʘʤ, ʮʝʧʦʯʢʘʤ 

ʜʝʨʝʚʴʝʚ ʠ ʩʢʘʣʴʥʳʤ ʦʙʥʘʞʝʥʠʷʤ, ʠ ʚ ʫʧʦʤʷʥʫʪʦʡ ʢʥʠʛʝ [1] ʦʥʠ ʥʝ ʦʧʠʩʘʥʳ. ʅʘ ʨʠʩʫʥʢʝ 

ʥʠʞʝ ʦʙʦʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʠʭ ʮʝʥʪʨʳ, ʪʘʢ ʢʘʢ ʧʨʦʨʠʩʦʚʢʘ ʚʩʝʛʦ ʢʦʣʴʮʘ ʟʘʢʨʳʚʘʣʘ ʙʳ 

ʦʧʦʟʥʘʶʱʠʝ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʬʦʪʦʪʦʥʝ (ʈʠʩʫʥʦʢ 9). 

 

 
 

ʈʠʩʫʥʦʢ 9. ʂʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʛʦʨʳ ʄʫʥʠʥ-ʊʫʤʧ ʩʨʝʜʠ ʩʢʘʣʴʥʳʭ 

ʦʙʥʘʞʝʥʠʡ (ʩʚʝʪʣʳʡ ʬʦʥ) ʠ ʚ ʧʦʷʩʝ ʨʝʜʢʦʩʪʦʡʥʳʭ ʣʝʩʦʚ (ʪʝʤʥʳʡ ʬʦʥ). ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 45: 

N59Á12ᾳ25ᾴ; E61Á28ᾳ47ᾴ 
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ʉʨʝʜʠ ʩʢʘʣʴʥʳʭ ʦʙʥʘʞʝʥʠʡ ʚʦʢʨʫʛ ʪʦʯʝʢ 46, 47 ʠ 48 ʦʧʦʟʥʘʶʪʩʷ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʠʘʤʝʪʨʦʤ 35ï50 ʤ. ɽʱʝ ʪʨʠ ʢʦʣʴʮʘ ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 110 ʤ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚʦʢʨʫʛ ʪʦʯʝʢ 41, 

42 ʠ 45. ʉʣʝʚʘ ʠ ʚʥʠʟʫ ʩʥʠʤʢʘ ʧʦ ʜʫʛʦʚʳʤ ʮʝʧʦʯʢʘʤ ʜʝʨʝʚʴʝʚ ʠ ʧʨʦʛʘʣʠʥʘʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʪʨʫʢʪʫʨʳ ʜʠʘʤʝʪʨʦʤ 50ï70 ʤ ʚʦʢʨʫʛ ʪʦʯʝʢ 43, 44, 52 ʠ 54, ʧʨʠʯʝʤ ʚ ʥʠʭ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠ 

ʚʥʫʪʨʝʥʥʝʝ ʢʦʣʴʮʦ.  

ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʨʘʙʦʪ 2021 ʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠʟ ʩʢʘʣ ʠ 

ʨʘʩʪʝʥʠʡ ʣʦʢʘʣʠʟʦʚʘʥʳ ʥʘ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 32, 55, 76, 110 ʠ 220 ʤ. ʆʥʠ ʧʦʜʦʙʥʳ 

ʩʪʨʫʢʪʫʨʘʤ ʖ. ʀ. ʌʠʚʝʥʩʢʦʛʦ, ʦʜʥʘʢʦ ʠʭ ʬʨʘʢʪʘʣʴʥʦʩʪʴ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʯʠʩʪʦ ʚʥʝʰʥʷʷ, ʠ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʢʣʘʩʩ ʛʣʫʙʠʥʥʳʭ ʵʥʝʨʛʠʡ ɿʝʤʣʠ, ʪʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨ ʠʭ ʠʟʣʫʯʝʥʠʡ 

ʠ ʨʘʟʤʝʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʙʠʦʣʦʢʘʮʠʝʡ ʠ ʬʠʪʦʠʥʜʠʢʘʮʠʝʡ ʧʦ ʢʨʫʧʥʳʤ ʜʝʨʝʚʴʷʤ, ʧʦʩʪʦʷʥʥʳ 

ʢʘʢ ʚ ʛʦʨʘʭ, ʪʘʢ ʠ ʥʘ ʨʘʚʥʠʥʝ.  

ʆʙʳʯʥʦ ʠʭ ʮʝʥʪʨʳ ʥʝ ʟʘʥʷʪʳ ʜʝʨʝʚʴʷʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ, ʥʦ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʪʘʤ 

ʧʨʠʩʫʪʩʪʚʫʝʪ. ʕʪʦ ʧʦʭʦʞʝ ʥʘ ʧʦʷʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ, ʘ ʪʘʢ ʢʘʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʘʟʤʝʨʘ ʟʦʥ ʦʥ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [1, ʩ. 174], ʪʦ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʝʛʦ ʧʨʠʤʝʨʥʦ ʚ ʨʘʜʠʫʩʝ 3ï5 ʤ ʦʪ 

ʮʝʥʪʨʘ ʜʣʷ ʟʦʥ ʨʘʟʤʝʨʦʤ 55 ʤ ʠ ʙʦʣʝʝ. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ [1], ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ, ʛʜʝ ʮʝʥʪʨ ð ɻ ʪʦ ʧʦʷʩ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʘ ʧʝʨʠʬʝʨʠʡʥʘʷ ʯʘʩʪʴ 

ð ʧʦʷʩ ʢʦʤʬʦʨʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚ ʚʠʜʝ ʢʦʣʴʮʘ. ʄʳ ʥʘʟʚʘʣʠ ʠʭ çʤʘʣʳʝ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳè 

(ʄɻɸ-ʟʦʥʳ), ʪʘʢ ʢʘʢ ʛʝʦʣʦʛʠ ʠʤʝʶʪ ʜʝʣʦ ʩ ʛʝʦʘʢʪʠʚʥʳʤʠ ʟʦʥʘʤʠ ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ. 

ɺ ʛʦʨʘʭ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʩʫʱʝʩʪʚʫʝʪ ʜʝʬʠʮʠʪ ʪʝʧʣʘ ʠ ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ, ʠ ʙʦʣʦʪʘ 

ʟʜʝʩʴ ʬʦʨʤʠʨʫʶʪʩʷ ʜʘʞʝ ʥʘ ʧʦʣʦʛʠʭ ʩʢʣʦʥʘʭ. ʇʦʵʪʦʤʫ, ʢʘʢ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʨʘʩʪʝʥʠʷ 

ʧʦʜʧʠʪʳʚʘʶʪʩʷ ʵʥʝʨʛʠʝʡ ʄɻɸ-ʟʦʥ ʠ ʭʦʨʦʰʦ ʨʘʩʪʫʪ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʥʘ ʚʥʝʰʥʠʭ ʢʦʣʴʮʘʭ çʩʪʘʨʰʠʭè ʟʦʥ ʨʘʟʤʝʨʦʤ 16ï110 ʤ, ʥʦ ʪʦʣʴʢʦ ʪʘʤ, ʛʜʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʝʩʪʴ çʤʣʘʜʰʠʝè ʟʦʥʳ ʨʘʟʤʝʨʦʤ 1,3 ʠ 8 ʤ. ʀʤʝʥʥʦ ʥʘ ʥʠʭ ʤʳ ʥʘʭʦʜʠʣʠ ʩʘʤʳʝ 

ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ, ʘ ʪʘʢʞʝ ʢʦʣʴʮʝʚʳʝ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʝʥʠʡ ʜʠʘʤʝʪʨʦʤ 0,7ï0,8 ʤ ʠʟ ʯʝʤʝʨʠʮʳ 

ʃʦʙʝʣʷ (Veratrum lobelianum Bernh.) ʠ ʙʦʣʴʰʠʝ ʢʦʣʴʮʘ ʨʘʟʤʝʨʦʤ 2,4ï3,0 ʤ ʠʟ ʧʘʧʦʨʦʪʥʠʢʘ 

ʱʠʪʦʚʥʠʢʘ ʤʫʞʩʢʦʛʦ (Dryopteris filixmas L.), ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʥʦʛʠʭ ʩʦʪʝʥ ʧʣʦʪʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʪʝʙʣʝʡ [1, ʩ. 68].  

ʊʦ ʝʩʪʴ ʢʦʣʴʮʘ ʠʟ ʨʘʩʪʝʥʠʡ ʥʘ ʚʳʩʦʪʘʭ 550 ʤ ʠ ʙʦʣʝʝ ʦʙʨʘʟʫʶʪʩʷ ʥʘ çʤʣʘʜʰʠʭè ʟʦʥʘʭ ʩ 

ʨʘʟʤʝʨʘʤʠ 1, 3 ʠ 8 ʤ, ʢʦʛʜʘ ʦʥʠ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʢʦʣʴʮʘ ʢʦʤʬʦʨʪʘ çʩʪʘʨʰʠʭè ʄɻɸ-ʟʦʥ 

ʨʘʟʤʝʨʦʤ 16ï110 ʤ. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ [1, ʩ. 90ï95], ʯʪʦ ʩʝʪʠ çʤʣʘʜʰʠʭè ʟʦʥ ʩ 

ʷʯʝʡʢʘʤʠ ʦʪ 3ï5 ʜʦ 14ï20 ʤ ʤʝʥʷʶʪ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʨʘʟʣʦʤʘʭ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʕʪʠ 

ʠʟʤʝʥʝʥʠʷ ʢʘʢ ʨʘʟ ʠ ʦʙʲʷʩʥʷʶʪ ʥʝʧʦʣʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ʨʠʩʫʥʢʝ 9 ʧʦ ʚʥʝʰʥʝʤʫ 

ʢʦʣʴʮʫ çʩʪʘʨʰʠʭè ʟʦʥ, ʢʦʛʜʘ çʤʣʘʜʰʠʝè ʟʦʥʳ ʚʳʭʦʜʷʪ ʠʟ ʥʝʛʦ. 

ʊʘʢʦʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʭʦʞʝ ʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʶ, ʥʦ ʝʝ ʢʘʨʪʠʥʳ ʬʨʘʛʤʝʥʪʘʨʥʳ ʠ 

ʦʩʣʦʞʥʝʥʳ ʣʠʥʝʡʥʳʤʠ ʬʠʪʦʩʪʨʫʢʪʫʨʘʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʘ ʚʳʩʦʪʘʭ ʥʠʞʝ 500 ʤ, ʚ ʜʦʣʠʥʘʭ 

ʨʝʢ ʠ ʥʘ ʨʘʚʥʠʥʝ ʧʦʪʨʝʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʵʥʝʨʛʠʠ ʦʪ çʩʪʘʨʰʠʭè ʄɻɸ-ʟʦʥ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʩʣʘʙʝʚʘʝʪ, ʪʘʢ ʢʘʢ ʜʝʨʝʚʴʷ ʪʘʤ ʨʘʩʪʫʪ ʚ ʣʶʙʳʭ ʤʝʩʪʘʭ, ʠ ʚʳʜʝʣʠʪʴ çʩʪʘʨʰʠʝè ʟʦʥʳ ʧʦ 

ʢʦʩʤʦʩʥʠʤʢʘʤ ʪʨʫʜʥʦ. ʅʦ ʢʨʫʧʥʳʝ ʜʝʨʝʚʴʷ ʚʩʝ-ʪʘʢʠ ʦʙʷʟʘʪʝʣʴʥʦ ʣʦʢʘʣʠʟʫʶʪʩʷ ʥʘ ʠʭ 

ʚʥʝʰʥʝʤ ʢʦʣʴʮʝ ʢʦʤʬʦʨʪʘ.  

ʉ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʜʣʷ ʄɻɸ-ʟʦʥ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʩʪʝʯʝʥʠʝ ʵʥʝʨʛʠʡ ʠʟ ʥʝʜʨ ɿʝʤʣʠ ʧʦ ʪʘʢʠʤ ʢʦʣʴʮʝʚʳʤ ʩʪʨʫʢʪʫʨʘʤ (ʄɻɸ-

ʟʦʥʘʤ) ʧʨʦʠʩʭʦʜʠʪ ʤʠʣʣʠʦʥʳ ʣʝʪ, ʠ ʦʥʘ ʩʢʨʝʧʣʷʝʪ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, ʧʨʝʧʷʪʩʪʚʫʷ ʠʭ 

ʨʘʟʨʫʰʝʥʠʶ, ʘ ʫ ʨʘʩʪʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʣʫʯʰʝʡ ʚʳʞʠʚʘʝʤʦʩʪʠ ʠ ʚ ʛʦʨʘʭ, ʠ ʥʘ ʨʘʚʥʠʥʝ. 

ʆʥʠ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʳʡ ʨʘʟʤʝʨ, ʯʪʦ ʦʪʨʘʞʘʝʪ, ʚʝʨʦʷʪʥʦ, ʦʜʠʥʘʢʦʚʫʶ ʤʦʱʥʦʩʪʴ ʠ ʯʘʩʪʦʪʫ ʠʭ 

ʵʥʝʨʛʠʡ. ʆʥʠ ʠʤʝʶʪ ʦʯʝʥʴ ʩʣʘʙʳʡ ʩʠʛʥʘʣ (ʚʦʟʤʦʞʥʦ, ʦʥ ʠ ʥʝ ʩʣʘʙʳʡ, ʧʨʦʩʪʦ ʝʛʦ ʥʠʢʪʦ ʥʝ 
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ʠʩʢʘʣ). ʅʦ ʜʝʡʩʪʚʠʝ ʠʭ ʵʥʝʨʛʠʡ ʥʘ ʨʘʩʪʝʥʠʷ ʦʯʝʥʴ ʩʠʣʴʥʦʝ. ʊʘʢ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʦʪʝʥ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʥʘ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʨʘʟʤʝʨʦʤ 1 ʠ 

3 ʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ ʚʦʟʨʘʩʪʫ 184 ʛʦʜʘ ʩʦʩʥʘ ʫʚʝʣʠʯʠʚʘʣʘ ʥʘ ʥʠʭ ʩʦʭʨʘʥʥʦʩʪʴ ʚ 39 ʨʘʟ 

(!) ʠ ʧʦʚʳʰʘʣʘ ʦʙʲʝʤ ʩʪʚʦʣʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 46 % [1]. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʛʠʧʦʪʝʟʫ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʥʝʨʛʠʷ ʄɻɸ-ʟʦʥ ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʠʥʩʦʣʷʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʨʘʩʩʝʷʥʥʦʡ, ʧʨʠʯʝʤ ʩʣʝʜʫʝʪ ʙʳʪʴ ʛʦʪʦʚʳʤ ʢ ʪʦʤʫ, ʯʪʦ ʠʭ ʚʟʘʠʤʥʦʝ ʫʩʠʣʝʥʠʝ ʤʦʞʝʪ ʠ ʥʝ 

ʧʦʚʳʰʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʯʚʳ, ʠʣʠ ʧʦʚʳʰʘʪʴ ʥʘ ʜʦʣʠ ʛʨʘʜʫʩʘ, ʪʘʢ ʢʘʢ ʩʠʥʝʨʛʠʟʤ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʢʘʢʠʭ-ʪʦ ʦʩʦʙʳʭ ʯʘʩʪʷʭ ʩʦʣʥʝʯʥʦʛʦ ʩʧʝʢʪʨʘ, ʘ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʄɻɸ-ʟʦʥ ʚʦʦʙʱʝ ʥʝ 

ʠʟʚʝʩʪʝʥ. ʅʦ ʧʦʯʚʘ ʠ ʙʠʦʪʘ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦ ʷʚʣʝʥʠʝ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʵʣʝʤʝʥʪʳ ʧʠʪʘʥʠʷ ʠ 

ʧʦʯʚʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʝʝ, ʘ ʨʘʩʪʝʥʠʷ ʫʩʠʣʠʚʘʶʪ ʬʦʪʦʩʠʥʪʝʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʳ ʬʠʢʩʠʨʫʝʤ ʫʩʧʝʰʥʳʡ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʚ ʢʦʣʴʮʘʭ ʢʦʤʬʦʨʪʘ ʵʪʠʭ ʟʦʥ. ʉʣʝʜʫʝʪ ʟʥʘʪʴ ʠ ʦ ʪʦʤ, 

ʯʪʦ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʚʳʩʘʞʠʚʘʪʴ ʨʘʩʪʝʥʠʷ ʚ ʮʝʥʪʨʳ ʵʪʠʭ ʟʦʥ, ʪʘʢ ʢʘʢ ʤʳ ʥʝ ʥʘʰʣʠ 

ʩʣʫʯʘʝʚ ʚ ʧʨʠʨʦʜʝ, ʢʦʛʜʘ ʙʳ ʧʦʩʝʣʠʚʰʠʝʩʷ ʚ ʥʠʭ ʜʝʨʝʚʴʷ ʚʳʞʠʚʘʣʠ.  

ɸʥʘʣʠʟ ʜʝʡʩʪʚʠʷ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ, ʠ ʟʜʝʩʴ ʤʳ ʠʭ ʥʝ 

ʟʘʪʨʘʛʠʚʘʝʤ, ʦʜʥʘʢʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʥʠʭ (ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʦʷʩʘʤʠ ʢʦʤʬʦʨʪʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʟʦʥ) ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʚʝʩʴʤʘ ʧʨʠʯʫʜʣʠʚʳʝ ʧʦ ʬʦʨʤʝ ʩʪʚʦʣʘ ʠ ʢʨʦʥʳ ʜʝʨʝʚʴʷ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʩʪʚʝʥʥʠʮʫ. ʉʦʩʥʘ ʠ ʝʣʴ ʥʘ ʥʠʭ ʨʘʩʪʫʪ ʧʣʦʭʦ ʠ ʚ ʩʧʝʣʦʤ ʚʦʟʨʘʩʪʝ ʧʦʨʘʞʘʶʪʩʷ 

ʚ 100 % ʩʣʫʯʘʝʚ ʩʪʚʦʣʦʚʳʤʠ ʠ ʢʦʨʥʝʚʳʤʠ ʛʥʠʣʷʤʠ, ʪ. ʝ. ʩʪʘʨʳʝ ʞʠʚʳʝ ʜʝʨʝʚʴʷ ʩ ʥʘʣʠʯʠʝʤ 

ʧʣʦʜʦʚʳʭ ʪʝʣ ʛʨʠʙʦʚ-ʪʨʫʪʦʚʠʢʦʚ ʥʘ ʩʪʚʦʣʘʭ ʷʚʣʷʶʪʩʷ ʬʠʪʦʠʥʜʠʢʘʪʦʨʘʤʠ ʠʣʠ ʤʘʨʢʝʨʘʤʠ 

ʥʘʣʠʯʠʷ ʨʷʜʦʤ ʩ ʜʝʨʝʚʦʤ ʧʘʪʦʛʝʥʥʳʭ ʟʦʥ ʍʘʨʪʤʘʥʘ ʠ ʂʫʨʨʠ, [1, ʩ. 203ï207]. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʚ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʦʟʠʮʠʷʭ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʟʥʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ 

ʟʦʥʳ ʨʘʟʤʝʨʦʤ 1, 3 ʠ 8 ʤ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʦʙʳʯʥʦ 

ʯʝʨʝʟ 3ï7 ʤ, ʠʥʦʛʜʘ ð ʯʝʨʝʟ 1ï2 ʤ [1]. ʂʘʞʜʘʷ ʠʤʝʝʪ ʧʦʷʩ ʢʦʤʬʦʨʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʦʪ 

ʮʝʥʪʨʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʨʘʩʩʪʦʷʥʠʷʭ (ʜʘʥʥʳʝ ʧʦ ʩʦʩʥʝ ʚ ʚʦʟʨʘʩʪʝ 184 ʛʦʜʘ [1, c. 174]):  

ïʟʦʥʘ 1 ʤ ð ʚ ʨʘʜʠʫʩʝ 31ï48 ʩʤ (ʦʩʣʘʙʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʜʦ 75 ʩʤ); 

ïʟʦʥʘ 3 ʤ ð ʚ ʨʘʜʠʫʩʝ 31ï48 ʩʤ (ʦʩʣʘʙʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʜʦ 150 ʩʤ); 

ïʟʦʥʘ 8 ʤ ð ʚ ʨʘʜʠʫʩʝ 91ï320 ʩʤ; 

ïʟʦʥʘ 16 ʤ ð ʚ ʨʘʜʠʫʩʝ 145 ʩʤ ʠ ʜʘʣʝʝ; 

ïʟʦʥʘ 32 ʤ ð ʚ ʨʘʜʠʫʩʝ 175 ʩʤ ʠ ʜʘʣʝʝ; 

ïʟʦʥʘ 55 ʤ ï ʥʘʯʠʥʘʷ ʩ ʨʘʜʠʫʩʘ 270 ʩʤ (ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ). 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʜʘʥʳ ʟʥʘʯʝʥʠʷ ʜʣʷ çʯʠʩʪʦʛʦè ʚʣʠʷʥʠʷ ʟʦʥ, ʚ ʢʦʪʦʨʳʭ 

ʨʦʩʣʠ ʪʦʣʴʢʦ ʪʝ ʜʝʨʝʚʴʷ, ʢʦʪʦʨʳʝ ʥʝ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʨʫʛʠʭ ʟʦʥ, ʠ ʵʪʠ ʨʘʜʠʫʩʳ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʦʣʷʭ ʢʦʨʨʝʣʷʮʠʡ ʩʦ ʤʥʦʛʠʤʠ ʩʦʪʥʷʤʠ ʪʦʯʝʢ.  

çʉʪʘʨʰʠʝè ʟʦʥʳ ʨʘʟʤʝʨʦʤ 16ï55 ʤ ʚ ʧʦʷʩʘʭ ʢʦʤʬʦʨʪʘ ʥʝʡʪʨʘʣʴʥʳ ʜʣʷ ʨʦʩʪʘ ʩʦʩʥʳ, ʠ 

ʥʘ ʥʠʭ ʦʥʘ ʠʤʝʣʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʢʦʥʪʨʦʣʷ ʜʠʘʤʝʪʨʳ. ʆʜʥʘʢʦ ʝʩʣʠ ʚ ʵʪʠ 

ʟʦʥʳ ʚʩʪʨʘʠʚʘʣʘʩʴ ʢʦʤʙʠʥʘʮʠʷ ʩʨʘʟʫ ʜʚʫʭ ʟʦʥ ʨʘʟʤʝʨʦʤ 1 ʠ 3 ʤ, ʪʦ ʚ ʧʦʷʩʘʭ ʢʦʤʬʦʨʪʘ ʵʪʠʭ 

ʩʠʥʝʨʛʠʯʥʦ ʜʝʡʩʪʚʫʶʱʠʭ ʟʦʥ ʩʦʩʥʘ ʫʚʝʣʠʯʠʚʘʣʘ ʜʠʘʤʝʪʨ ʜʦ 134 % ʧʨʠ ʦʙʲʝʤʘʭ ʩʪʚʦʣʘ ʚ 1,9 

ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʢʦʥʪʨʦʣʝ [1, c. 187].  

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʥʘ ʚʩʝ ʚʠʜʳ ʜʝʨʝʚʴʝʚ, ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ 

ʜʝʡʩʪʚʫʶʪ ʟʦʥʳ ʨʘʟʤʝʨʦʤ 1 ʠ 3 ʤ. ʆʜʥʘʢʦ ʥʘ ʩʝʚʝʨʝ ʜʣʷ ʝʣʠ ʩʠʙʠʨʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʟʦʥʳ 8 ʤ, ʘ ʜʣʷ ʢʝʜʨʘ ʩʠʙʠʨʩʢʦʛʦ ï ʦʙʷʟʘʪʝʣʴʥʦ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʠʟ 

çʩʪʘʨʰʠʭè ʟʦʥ ʨʘʟʤʝʨʦʤ 16 ʤ ʠ ʙʦʣʝʝ [1, ʩ. 53, ʩ. 96], ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʠ ʚ ʪʘʙʣʠʮʝ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠ ʣʘʥʜʰʘʬʪʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠʟ ʩʢʘʣ ʠ ʜʝʨʝʚʴʝʚ 

ʨʘʟʥʳʭ ʧʦʨʦʜ ʚ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʧʦʷʩʘ ʢʦʤʬʦʨʪʘ 3ï5 ʟʦʥ: ʦʙʷʟʘʪʝʣʴʥʦ ʜʚʫʭ 

çʤʣʘʜʰʠʭè ʠ ʦʜʥʦʡ-ʪʨʝʭ ʩʪʘʨʰʠʭ. ʊʦʛʜʘ ʫʩʧʝʭ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥ. 
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ɺ ʣʝʩʥʦʤ ʜʝʣʝ ʟʥʘʥʠʷ ʦ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʫʣʫʯʰʠʪ ʚʝʜʝʥʠʝ ʧʠʪʦʤʥʠʯʝʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʝʩʣʠ ʙʫʜʝʪ ʫʯʪʝʥʦ ʠʭ ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʛʦʜʳ ʚ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʚʳʰʘʣʦ ʛʨʫʥʪʦʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʚʩʭʦʜʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

[1, ʩ. 109]. ɺ ʮʝʣʦʤ ʵʪʠ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʣʝʩʥʦʡ ʙʠʦʛʝʦʬʠʟʠʢʝ [9], ʢʦʪʦʨʘʷ ʚʤʝʩʪʝ ʩ 

ʣʝʩʦʚʦʜʩʪʚʦʤ ʠ ʣʝʩʥʦʡ ʛʝʥʝʪʠʢʦʡ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʷʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʣʝʩʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ, 

ʠʩʧʦʣʴʟʫʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʨʠʚʝʣʠ ʬʦʪʦʛʨʘʬʠʠ ʣʠʰʴ ʥʝʢʦʪʦʨʳʭ ʬʝʥʦʤʝʥʦʚ; ʥʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ 

ʠʭ ʜʝʩʷʪʢʠ [1, 2], ʠ ʤʳ ʧʦʢʘʟʳʚʘʣʠ ʠʭ ʢʘʢ ʥʝʢʠʝ ʩʦʙʠʨʘʪʝʣʴʥʳʝ ʦʙʨʘʟʳ ʷʚʣʝʥʠʡ, ʧʨʠʯʠʥʳ 

ʢʦʪʦʨʳʭ ʪʨʘʜʠʮʠʦʥʥʳʝ ʥʘʫʢʠ ʦʙʲʷʩʥʠʪʴ ʥʝ ʤʦʛʫʪ. ʏʪʦʙʳ ʧʦʜʦʡʪʠ ʢ ʪʘʢʦʛʦ ʨʦʜʘ ʦʙʲʷʩʥʝʥʠʷʤ, 

ʤʳ ʜʦʣʛʦʝ ʚʨʝʤʷ ʟʘʥʠʤʘʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʣʝʩʥʦʡ ʩʝʣʝʢʮʠʠ, ʣʝʩʥʳʤ ʢʫʣʴʪʫʨʘʤ, 

ʵʢʦʣʦʛʠʠ, ʣʝʩʦʚʝʜʝʥʠʶ, ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʶ; ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʠʟʫʯʘʝʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʮʠʠ. ʅʘʤʠ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʙʦʣʝʝ 200 ʩʪʘʪʝʡ ʠ ʜʝʚʷʪʴ ʤʦʥʦʛʨʘʬʠʡ. ʀ ʪʦʣʴʢʦ ʚʧʦʣʥʝ ʫʙʝʜʠʚʰʠʩʴ ʟʘ ʤʥʦʛʠʝ 

ʛʦʜʳ, ʯʪʦ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʜʘʶʪ ʧʦʣʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʬʝʥʦʤʝʥʦʚ, ʤʳ ʥʘʯʘʣʠ ʧʨʠʚʣʝʢʘʪʴ ʙʠʦʣʦʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʜʣʷ ʧʦʠʩʢʘ ʛʝʦʘʢʪʠʚʥʳʭ 

ʟʦʥ ʠ ʜʘʣʝʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʪʫ, ʠʟʤʝʨʷʷ ʤʥʦʛʠʝ ʩʦʪʥʠ ʜʝʨʝʚʴʝʚ. ɺ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʳ ʧʨʦʜʦʣʞʘʶʪʩʷ ʙʦʣʝʝ 15 ʣʝʪ, ʨʘʩʰʠʨʷʷ ʪʝʤ ʩʘʤʳʤ ʩʧʝʢʪʨ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʬʠʪʦʮʝʥʦʟʦʚ ʚʢʣʶʯʝʥʠʝʤ ʚ ʵʪʠ ʫʩʣʦʚʠʷ ʛʣʫʙʠʥʥʳʭ 

ʵʥʝʨʛʠʡ ɿʝʤʣʠ. ʀʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʪʦʥʢʠʤʠè ʵʥʝʨʛʠʷʤʠ, ʠ ʚ ʠʥʪʝʨʥʝʪʝ ʝʩʪʴ ʤʘʩʩʘ 

ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʥʠʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʯʝʣʦʚʝʢʫ ʠ ʠʭ ʠʟʤʝʨʷʶʪ ʙʠʦʣʦʢʘʮʠʝʡ. ʇʦʢʘ ʥʝʪ 

ʢʦʤʧʘʢʪʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʜʣʷ ʠʭ ʨʝʛʠʩʪʨʘʮʠʠ, ʥʦ ʠʭ ʭʦʨʦʰʦ çʟʥʘʶʪè ʠ ʠʩʧʦʣʴʟʫʶʪ 

ʜʝʨʝʚʴʷ. ʄʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʛʠʧʦʪʝʟʫ, ʯʪʦ ʙʠʦʧʦʣʷ ʜʝʨʝʚʴʝʚ, ʠʤʝʶʱʠʝ ʯʘʩʪʦʪʫ ʠʟʣʫʯʝʥʠʷ ʦʪ 70 

ʜʦ 900 ʂɻʮ [10], ʨʝʟʦʥʠʨʫʶʪ ʚ ʪʝʭ ʞʝ ʯʘʩʪʦʪʘʭ ʩ ʠʟʣʫʯʝʥʠʷʤʠ ɿʝʤʣʠ, ʢʘʢ ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʤʝʛʘ-ʦʨʛʘʥʠʟʤʘ. ʀ ʤʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʜʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʜʚʠʛʥʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʟʜʘʪʴ 

ʧʨʠʙʦʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʪʠʭ ʪʦʥʢʠʭ ʵʥʝʨʛʠʡ, ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʚ 

ʩʘʤʳʭ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʥʘ ʩʦʯʝʪʘʥʠʷʭ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʝʦʘʢʪʠʚʥʳʭ ʟʦʥ ʚ ʧʦʷʩʘʭ ʠʭ 

ʢʦʤʬʦʨʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʠʥʝʨʛʝʪʠʢʘ ʛʣʫʙʠʥʥʳʭ ʠʟʣʫʯʝʥʠʡ ɿʝʤʣʠ. ʀʟʣʫʯʝʥʠʝ ʵʥʝʨʛʠʡ ʠʟ ʥʝʜʨ 

ɿʝʤʣʠ ʧʦ ʛʝʦʘʢʪʠʚʥʳʤ ʟʦʥʘʤ ʧʨʦʠʩʭʦʜʠʪ ʤʠʣʣʠʦʥʳ ʣʝʪ, ʠ ʦʥʠ ʩʢʨʝʧʣʷʶʪ ʛʦʨʥʳʝ ʧʦʨʦʜʳ, 

ʧʨʝʧʷʪʩʪʚʫʷ ʠʭ ʨʘʟʨʫʰʝʥʠʶ, ʘ ʫ ʨʘʩʪʝʥʠʡ ʫʣʫʯʰʘʝʪ ʠʭ ʨʦʩʪ ʠ ʩʦʭʨʘʥʥʦʩʪʴ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʬʠʪʦ- ʠ ʙʠʦʠʥʜʠʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʢʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠʭ 

ʨʝʛʠʩʪʨʘʮʠʠ. ʀʟʫʯʝʥʥʳʝ ʥʘʤʠ ʛʝʦʘʢʪʠʚʥʳʝ ʟʦʥʳ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʜʠʩʢʨʝʪʥʳʝ 

ʨʘʟʤʝʨʳ ʦʪ 1 ʜʦ 110 ʤ, ʠ ʚʥʫʪʨʠ ʥʠʭ ʝʩʪʴ ʧʦʷʩʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ, ʜʝʧʨʝʩʩʠʠ ʠ ʢʦʤʬʦʨʪʘ. ʅʘ 

ʢʦʤʙʠʥʘʮʠʷʭ ʧʦʷʩʦʚ ʢʦʤʬʦʨʪʘ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥ ʨʘʩʪʫʪ ʜʝʨʝʚʴʷ-ʬʝʥʦʤʝʥʳ ʥʘ ʢʘʤʥʷʭ ʠ ʩʢʘʣʘʭ, 

ʘ ʥʘ ʨʘʚʥʠʥʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠʭ ʙʠʦʛʨʫʧʧʳ ʠ ʜʝʨʝʚʴʷ ʨʝʢʦʨʜʥʳʭ ʨʘʟʤʝʨʦʚ. ɺ ʣʘʥʜʰʘʬʪʥʦʤ 

ʜʠʟʘʡʥʝ, ʠʩʧʦʣʴʟʫʷ ʧʦʷʩʘ ʢʦʤʬʦʨʪʘ ʵʪʠʭ ʟʦʥ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙʳʯʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʠʟ 

ʫʩʧʝʰʥʦ ʨʘʩʪʫʱʠʭ ʥʘ ʙʦʣʴʰʠʭ ʢʘʤʥʷʭ ʜʝʨʝʚʴʝʚ, ʘ ʪʘʢʞʝ ʚʳʨʘʱʠʚʘʪʴ ʙʠʦʛʨʫʧʧʳ ʠʟ ʜʝʨʝʚʴʝʚ 

ʨʘʟʥʳʭ ʚʠʜʦʚ, ʩʣʝʜʫʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʝ ʚʝʱʝʡ.  

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʜʠʨʝʢʪʦʨʘ ʟʘʧʦʚʝʜʥʠʢʘ çɺʠʰʝʨʩʢʠʡè ʇʘʚʣʘ ʅʠʢʦʣʘʝʚʠʯʘ ɹʘʭʘʨʝʚʘ ʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʆʆʆ çɸʅɼʀè ʄʠʭʘʣʝʚʘ ɺʷʯʝʩʣʘʚʘ ɺʣʘʜʠʤʠʨʦʚʠʯʘ, ʄʠʭʘʣʝʚʘ ɼʤʠʪʨʠʷ 

ɺʷʯʝʩʣʘʚʦʚʠʯʘ ʠ ʈʳʙʘʣʴʯʝʥʢʦ ɸʥʘʪʦʣʠʷ ʗʢʦʚʣʝʚʠʯʘ ʟʘ ʧʦʤʦʱʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ 
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ɸʥʜʨʝʷ ɹʝʟʛʦʜʦʚʘ ʠ ɻʝʥʥʘʜʠʷ ʅʠʢʦʣʘʝʚʠʯʘ ʂʘʥʠʩʝʚʘ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʛʝʦʙʦʪʘʥʠʢʝ ʠ 

ʣʝʩʥʳʤ ʧʦʯʚʘʤ.  
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ: ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʇʘʤʠʨʦ-ɸʣʘʷ, ʚ 

ʧʨʝʜʝʣʘʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ɸʣʘʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷ ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʇʘʤʠʨʦ-ɸʣʘʷ ʚ ʧʨʝʜʝʣʘʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʛʜʝ ʦʙʠʪʘʶʪ ʩʚʳʰʝ 

2500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 20 ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 288 ʚʠʜʦʚ ʧʪʠʮ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
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ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʳʨʛʳʟʩʪʘʥʘ: ʚʳʜʨʘ (Lutra lutra), ʩʥʝʞʥʳʡ ʙʘʨʩ (Uncia uncia), ʘʨʭʘʨ (Ovis 

ammon), ʢʘʤʝʥʥʘʷ ʢʫʥʠʮʘ (Martes foina). ɺʳʚʦʜʳ: ʫʯʠʪʳʚʘʷ ʭʦʟʷʡʩʪʚʝʥʥʫʶ, ʥʘʫʯʥʫʶ, 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʤʳ ʜʦʣʞʥʳ ʥʘʡʪʠ ʧʦʜʭʦʜ ʢ 

ʩʦʭʨʘʥʝʥʠʶ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʦʭʨʘʥʝ ʞʠʚʦʡ ʧʨʠʨʦʜʳ. 

 

Abstract. Research relevance in this article given analyzes the current state of the natural 

conditions of the Pamir-Alai ecosystem in Kyrgyzstan, where live over 2500 plant species, 

20 mammal species and 288 bird species. Research objectives: Studying and preserving the general 

species diversity are the main conservation tasks. Research materials and methods: This article 

provides analysis of the current state of the natural conditions of the Pamir-Alai within Kyrgyzstan, 

where over 2500 species of plants, 20 species of mammals, 288 species of birds live. Research 

results: It is highlighted that the following species included in the Red Book of Kyrgyzstan are 

present in the Alai fauna: Eurasian otter (Lutra lutra), snow leopard (Uncia uncia), mountain sheep 

(Ovis ammon), stone marten (Martes foina). Conclusions: Considering the economic, scientific, 

natural value of flora and fauna, we must find an approach to the conservation, restoration and 

protection of wildlife. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʞʠʚʦʪʥʳʡ ʤʠʨ ɸʣʘʷ, ʂʳʨʛʳʟʩʪʘʥ, 

ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʵʢʦʩʠʩʪʝʤ.r 

 

Keywords: biological diversity, Alai fauna, Kyrgyzstan, natural conditions, ecosystems. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ [1] 

ʩʪʘʣʠ ʛʣʘʚʥʳʤʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʩʘʤʳʝ 

ʨʘʟʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʚʩʪʨʝʯʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʨʘʟʥʦʦʙʨʘʟʠʷ ʇʘʤʠʨʦ-ɸʣʘʷ, ʚ ʧʨʝʜʝʣʘʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ɸʣʘʡʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɻʦʨʥʘʷ ʩʠʩʪʝʤʘ ʇʘʤʠʨʦ-ɸʣʘʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʩʦʩʪʦʠʪ ʠʟ ʮʝʧʝʡ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ, 

ɸʣʘʡʩʢʦʛʦ ʠ ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʦʚ [2]. ɸʣʘʡʩʢʠʡ ʨʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʞʥʦʡ ʯʘʩʪʠ 

ʂʳʨʛʳʟʩʪʘʥʘ, ʚ ʧʨʝʜʝʣʘʭ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ 800ï7134 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʂ ʶʛʫ ʦʪ 

ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʳ ʧʨʦʩʪʠʨʘʝʪʩʷ ɿʘʘʣʘʡʩʢʘʷ ʛʨʫʧʧʘ ʛʦʨ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʝʚʝʨʥʳʤ ʩʢʣʦʥʦʤ 

ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ. ɸʙʩʦʣʶʪʥʘʷ ʚʳʩʦʪʘ ʭʨʝʙʪʘ 7134 ʤ (ʧʠʢ ʃʝʥʠʥʘ), ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ 5460 ʤ.  

ɸʣʘʡ ʠʤʝʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [3], ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʝʟʦʥʥʦʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʳʩʦʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ. ɻʦʨʥʳʡ ʨʝʣʴʝʬ 

ʥʝʩʢʦʣʴʢʦ ʩʛʣʘʞʠʚʘʝʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ: ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ (ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ) ʩʦʩʪʘʚʣʷʝʪ ʦʪ 23 ʜʦ 30 ʛʨʘʜʫʩʦʚ. ɿʠʤʳ ʤʷʛʢʠʝ, ʚ ʚʝʨʭʥʝʡ 

ʟʦʥʝ ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʳʝ ʠ ʭʦʣʦʜʥʳʝ, ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʤ ʤʝʩʷʮʝʤ ʷʚʣʷʝʪʩʷ ʷʥʚʘʨʴ. 

ɸʙʩʦʣʶʪʥʳʡ ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ī42 ÁC. ʅʘʠʙʦʣʝʝ ʪʝʧʣʳʤ ʤʝʩʷʮʝʤ ʷʚʣʷʝʪʩʷ 

ʠʶʣʴ, ʘʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ +43 ÁC (ʚ ʥʠʞʥʝʡ ʟʦʥʝ) ʜʦ 

+27 ÁC (ʚ ʚʝʨʭʥʝʡ ʟʦʥʝ). ɺ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ɻʦʨʥʳʝ ʧʦʜʥʷʪʠʷ ʭʨʝʙʪʦʚ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʤʦʱʥʳʤʠ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ 

ʘʪʤʦʩʬʝʨʥʦʡ ʚʣʘʛʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʠ ʨʝʯʥʦʡ ʩʝʪʠ ɸʣʘʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʚʣʘʞʥʳʤ ʚʦʟʜʫʰʥʳʤ ʤʘʩʩʘʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʜʦʞʜʝʚʳʝ 

ʚʦʜʳ ʚ ʦʙʱʝʤ ʧʠʪʘʥʠʠ ʨʝʢ ʠʤʝʶʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ 

ʨʝʢ ʷʚʣʷʶʪʩʷ ʪʘʣʳʝ ʚʦʜʳ ʩʝʟʦʥʥʳʭ ʩʥʝʛʦʚ. ɺ ʧʠʪʘʥʠʠ ʦʩʥʦʚʥʳʭ ʨʝʢ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʪʘʣʳʝ ʚʦʜʳ ʚʝʯʥʳʭ ʩʥʝʛʦʚ ʠ ʣʝʜʥʠʢʦʚ, ʪʘʢ ʢʘʢ ʨʝʢʠ ɸʣʘʡʩʢʦʛʦ ʊʫʨʢʝʩʪʘʥʩʢʦʛʦ ʠ 

ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʩʥʝʛʦʚʦ-ʣʝʜʥʠʢʦʚʦʤʫ ʪʠʧʫ. ɺ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʥʘʢʦʧʣʝʥʠʷ ʠ ʪʘʷʥʠʷ ʩʥʝʛʘ ʠ ʣʴʜʘ ʚ ʛʦʨʘʭ. 

ʂʦʛʜʘ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʩʪʠʛʘʶʪ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ, ʘ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʥʘʯʠʥʘʶʪ ʪʘʷʪ ʣʝʜʥʠʢʠ ʠ ʥʘʩʪʫʧʘʝʪ ʨʘʟʚʠʪʠʝ ʧʦʣʦʚʦʜʴʷ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʝʟʢʦ 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʨʝʢʘʭ. ʈʝʢʠ ʥʝʩʫʪ ʤʘʩʩʫ ʪʦʥʢʦʛʦ ʚʟʚʝʰʝʥʥʦʛʦ ʠʣʘ ʠ ʧʝʩʢʘ, ʘ 

ʠʥʦʛʜʘ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʘʣʴʢʠ ʠ ʚʘʣʫʥʦʚ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʠʟʚʦʜʷʪ ʦʛʨʦʤʥʫʶ 

ʵʨʦʟʠʦʥʥʫʶ ʨʘʙʦʪʫ, ʦʙʨʘʟʫʶʪ ʤʦʱʥʳʝ ʢʦʥʫʩʳ ʚʳʥʦʩʦʚ. 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʇʘʤʠʨʦ-ɸʣʘʷ ʚ 

ʧʨʝʜʝʣʘʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʛʜʝ ʦʙʠʪʘʶʪ ʩʚʳʰʝ 2500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 20 ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

288 ʚʠʜʦʚ ʧʪʠʮ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ, ʬʣʦʨʳ, ʬʘʫʥʳ ʠ ʮʝʣʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʇʘʤʠʨʦ-ɸʣʘʷ. 

 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʯʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ɸʣʘʷ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʠʤʘʪʘ ʚʧʘʜʠʥ, ʚ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʚʧʘʜʠʥ ʬʦʨʤʠʨʫʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʧʦʯʚ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʪʥʦʤʫ ʫʨʦʚʥʶ. ɺ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʝ 

ʨʘʟʚʠʪʳ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʛʦʨʥʳʭ ʧʦʯʚ: ʩʚʝʪʣʦ-ʙʫʨʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ, ʚʳʩʦʢʦʛʦʨʥʦ-

ʜʦʣʠʥʥʳʝ ʩʚʝʪʣʦ-ʢʘʰʪʘʥʦʚʳʝ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ, ʛʦʨʥʦ-ʜʦʣʠʥʥʳʝ ʩʫʙʘʣʴʧʠʡʩʢʠʝ, ʪʠʧʠʯʥʳʝ 

ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ, ʚʳʩʦʢʦʛʦʨʥʳʝ ʘʣʴʧʠʡʩʢʠʝ ʛʦʨʥʦ-ʣʫʛʦʚʳʝ, ʛʦʨʥʦ-ʩʘʟʦʚʳʝ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʇʦʵʪʦʤʫ ʧʦʯʚʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʣʘʡʩʢʦʡ ʚʧʘʜʠʥʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʶʞʥʦʛʦ ʩʢʣʦʥʘ 

ɸʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ, ɿʘʘʣʘʡʩʢʦʛʦ ʭʨʝʙʪʘ ʠʣʠ ʊʫʨʢʝʩʪʘʥʦ-ɸʣʘʡʩʢʦʡ ʯʘʩʪʠ.  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ12. 2021 

https://doi.org/10.33619/2414-2948/73 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 66 

 

ʅʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ (ɸʣʘʡ) ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʩʚʳʰʝ 2500 ʚʠʜʦʚ ʮʚʝʪʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʝ̡ʜʠʥʷʶʪʩʷ ʚ 390 ʨʦʜʘ ʠ 95 ʩʝʤʝʡʩʪʚ. ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 77,6% ʦʪ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɿʘ ʥʠʤʠ ʢʫʩʪʘʨʥʠʢʠ ʠ ʧʦʣʫʢʫʩʪʘʨʥʠʢʠ ð 11%, ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ 

ʦʜʥʦ-ʜʚʫʭʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 10,1%, ʘ ʚ ʩʘʤʦʤ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ʜʨʝʚʝʩʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ ʣʠʰʴ 1,3% ʦʪ ʚʩʝʡ ʬʣʦʨʳ ɸʣʘʷ. ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ 11 ʪʠʧʦʚ, 

35 ʬʦʨʤʘʮʠʡ ʠ 55 ʛʨʫʧʧʳ ʘʩʩʦʮʠʘʮʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʩʪʝʧʥʳʭ, ʣʫʛʦʩʪʝʧʥʳʭ ʟʣʘʢʦʚ ʠ ʣʫʛʦʚʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʩʪʨʝʯʘʝʪʩʷ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʝ ʠ ʤʦʨʦʟʦʩʪʦʡʢʠʝ ʬʦʨʤʳ. ɽʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟ 

ʩʪʨʘʥ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʠ ʇʝʨʝʜʥʝʡ ɸʟʠʠ, ʪʘʢʞʝ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚʠʜʳ ʜʨʝʚʥʝʡ ʬʣʦʨʳ 

ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʚʠʜʳ ʩʭʦʞʠʝ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʦʚ ʇʘʤʠʨʘ ʠ 

ʊʷʥʴ-ʐʘʥʷ. ʉʚʦʝʦʙʨʘʟʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʳ ʧʦʜʪʦʣʢʥʫʣʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʚʦʠʭ ʤʝʩʪʥʳʭ ʬʦʨʤ. ʇʦʵʪʦʤʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ɸʣʘʡʩʢʦʡ ʜʦʣʠʥʳ ʥʦʩʠʪ 

ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʠʣʫ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʠʝ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʷʩʦʚ ʠʣʠ ʟʦʥ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɸʣʘʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʣʘʥʜʰʘʬʪʥʳʝ ʧʦʷʩʘ: ʟʦʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʣʫʧʫʩʪʳʥʠ (2300ï2900 ʤ), ʩʪʝʧʥʘʷ ʟʦʥʘ (2900ï

3400 ʤ), ʟʦʥʘ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ (3200ï4000 ʤ), ʟʦʥʘ ʭʦʣʦʜʥʦʡ ʧʦʣʫʧʫʩʪʳʥʠ 

(4000ï4500 ʤ), ʪʘʢʞʝ ʥʠʚʘʣʴʥʘʷ ʟʦʥʘ (ʩʚʳʰʝ 4500 ʤ). ɺ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʦʷʩʘʭ ʧʨʝʦʙʣʘʜʘʝʪ 

ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʨʘʩʪʝʥʠʡ, ʧʨʠʩʧʦʩʦʙʠʚʰʠʭʩʷ ʢ ʫʩʣʦʚʠʷʤ ʠʤʝʥʥʦ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʟʦʥʳ ʠʣʠ ʧʦʷʩʘ. ʂʦʥʝʯʥʦ ʞʝ, ʛʨʘʥʠʮʳ ʟʦʥ ʥʝ ʚʝʟʜʝ ʷʩʥʦ ʚʳʨʘʞʝʥʳ ʠ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ɺ ʩʦʩʪʘʚʝ ʬʣʦʨʳ ɸʣʘʷ [4] ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʟʘʥʝʩʝʥʥʳʝ ʚ 

ʢʨʘʩʥʫʶ ʢʥʠʛʫ ʂʳʨʛʳʟʩʪʘʥʘ: ʧʨʦʩʪʨʝʣ ʂʦʩʪʳʯʝʚʘ (Pulsatilla kostyczewii), ʠʩʢʘʥʜʝʨʘ ʘʣʘʡʩʢʘʷ 

(Iscandera alaica), ʨɻʠʘʥʪʝʨʘ ʫʢʣʦʥʷʶʱʘʷʩʷ (Erianthera anomala), ʘʢʘʥʪʘʣʠʤʦʥ ʧʣʦʪʥʳʡ 

(Acantholimon compactum), ʚʘʩʠʣʝʢ ʘʣʘʡʩʢʠʡ (Centaurea alaica), ʞʠʚʦʢʦʩʪʴ ʂʥʦʨʨʠʥʛʘ 

(Delphinium knorringianum), ʜʦʨʝʤʘ ʤʝʣʢʦʧʣʦʜʥʘʷ (Dorema microcarpum), ʭʦʭʣʘʪʢʘ 

ʣʦʞʥʦʩʦʛʥʫʪʘʷ (Corydalis pseudoadunca), ʜr ʤʷʥʦʯʢʘ ʪʫʨʢʝʩʪʘʥʩʢʘʷ (Fumariola turkestanica), 

ʨɻʝʤʫʨʫʩ ɿʠʥʘʠʜʳ (Eremurus zenaidae), ʞʠʤʦʣʦʩʪʴ ʩʪʨʘʥʥʘʷ (Lonicera paradoxa), 

ʠʥʢʘʨʚʠʣʣʝʷ ʆʣʴʛʠ (Incarvillea olgae), ʢʥʠʜʠʦʢʘʨʧʘ ʘʣʘʡʩʢʘʷ (Cnidiocarpa alaica), 

ʢʦʟʦʧʦʣʷʥʩʢʠʷ ʧʫʰʠʩʪʦʧʣʦʜʥʘʷ (Kosopoljanskia hebecarpa), ʧʫʟʳʨʥʠʢ ʢʦʨʦʪʢʦʢʨʳʣʳʡ 

(Colutea brachyptera), ʥʘʪʘʣʠʝʣʣʘ ʘʣʘʡʩʢʘʷ (Nathaliella alaica), ʨʦʜʠʦʣʘ ʃʠʪʚʠʥʦʚʘ (Rhodiola 

litwinowii), ʨ̫ ʙʯʠʢ ʕʜʫʘʨʜʘ (Fritillaria eduardii), ʣhʝʤʥʠʢ ʢʦʪʦʚʥʠʢʦʚʠʜʥʳʡ (Scutellaria 

nepetoides), ʨ̫ ʙʠʥʥʠʢ ʆʣʴʛʠ (Sorbaria olgae), ʚʦʣʦʩʠʩʪʦʮʚʝʪʦʯʥʠʢ ʟʦʣʦʪʠʩʪʳʡ (Trichanthemis 

aurea), ʪʁ ʣʴʧʘʥ ʨʦʟʦʚʳʡ (Tulipa rosea), ʧʫʟʳʨʥʠʮʘ ʘʣʘʡʩʢʘʷ (Physochlaina alaica) [5, 6].  

ʊʘʢʞʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʚ ɸʣʘʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 200 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʨʦʤʝ ʪʦʛʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʘʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʤʥʦʛʦ ʘʣʢʘʣʦʠʜʦʥʦʩʥʳʭ ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʚʝʱʝʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʨʘʩʪʝʥʠʷ ʝʱʝ ʩʣʘʙʦ 

ʠʟʫʯʝʥʳ, ʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʘʩʪʝʥʠʷʤʠ, ʜʘʶʱʠʤʠ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ ʠʩʧʦʣʴʟʫʶʪ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ.  

ɸ ʯʪʦ ʢʘʩʘʝʪʩʷ ʞʠʚʦʪʥʳʭ, ʚʩʝʛʦ 20 ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠʟ ʥʠʭ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʝʢʦʪʦʨʳʭ ʞʠʚʦʪʥʳʭ ʚʳʩʦʢʘʷ, ʥʘʧʨʠʤʝʨ, ʩʫʨʦʢ, ʣʠʩʠʮʘ, ʚʦʣʢ, ʟʘʷʮ, ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ 

ʛʦʨʥʳʡ ʙʘʨʘʥ, ʣʝʪʫʯʠʝ ʤʳʰʠ ʠ ʜʨʫʛʠʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ ɸʣʘʝ ʚʩʪʨʝʯʘʶʪʩʷ ʭʠʱʥʠʢʠ: 

ʢʘʤʝʥʥʘʷ ʢʫʥʠʮʘ, ʣʘʩʢʘ, ʛʦʨʥʦʩʪʘʡ, ʙʘʨʩʫʢ, ʨʝʯʥʘʷ ʚʳʜʨʘ, ʩʥʝʞʥʳʡ ʙʘʨʩ; ʧʘʨʥʦʢʦʧʳʪʥʳʝ 

ʞʠʚʦʪʥʳʝ: ʢʘʙʘʥ, ʢʦʟʝʨʦʛ, ʘʨʭʘʨ ʄʘʨʢʘ ʇʦʣʦ; ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʨʝʧʪʠʣʠʡ, ʚ ʪ. ʯ. ʘʛʘʤʳ; 
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ʟʝʣʝʥʘʷ ʞʘʙʘ, ʛʦʨʥʘʷ ʬʦʨʝʣʴ, ʦʩʤʘʥ. ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʧʪʠʮ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʘʷ ð 288. 

ʊʘʢʠʝ ʨʝʜʢʠʝ ʚʠʜʳ ʧʪʠʮ ʢʘʢ: ʙʝʨʢʫʪ, ʙʝʣʦʛʦʣʦʚʳʡ ʩʠʧ, ʙʫʨʳʡ ʛʨʠʬ, ʙʦʨʦʜʘʯ, ʟʤʝʝʷʜ, ʘhʭʠʥ, 

ʙʘʣʦʙʘʥ, ʬʠʣʠʥ, ʩʘʜʞʘ, ʙʝʣʦʙʨʶʭʠʡ ʨʷʙʦʢ, ʙʝʣʦʛʨʫʜʳʡ ʛʦʣʫʙʴ, ʙʦʣʴʰʘʷ ʯʝʯʝʚʠʮʘ, ʚʦʜʷʥʘʷ 

ʛʦʨʠʭʚʦʩʪʢʘ ʥʫʞʜʘʶʪʩʷ ʚ ʩʝʨʴʝʟʥʦʡ ʦʭʨʘʥʝ. ʏʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʧʨʝʩʩʠʥʛ. ʈʘʟʚʘʣ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, 

ʧʦʣʫʯʝʥʠʝ ʜʝʤʦʢʨʘʪʠʠ, ʩʫʨʦʚʳʝ ʫʩʣʦʚʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʜʘʣʠ ʤʦʱʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʋʤʝʥʴʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʥʝʟʘʢʦʥʥʦʛʦ ʧʨʦʤʳʩʣʘ.  

ɺʳʜʝʣʝʥʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ɸʣʘʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ, 

ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʳʨʛʳʟʩʪʘʥʘ: ʚr ʜʨʘ (Lutra lutra), ʩʥʝʞʥʳʡ ʙʘʨʩ (Uncia uncia), 

ʘʨʭʘʨ (Ovis ammon), ʢʘʤʝʥʥʘʷ ʢʫʥʠʮʘ (Martes foina). 

ʅʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ ʵʢʦʩʠʩʪʝʤʘ ʚ ʮʝʣʦʤ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʫʥʠʯʪʦʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʨʝʟʤʝʨʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘʩʪʦʷʱʝʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʵʢʦʩʠʩʪʝʤ ɸʣʘʷ ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ: ʚʳʧʘʩ ʩʢʦʪʘ, ʩʝʥʦʢʦʰʝʥʠʝ, ʚʩʧʘʰʢʘ ʮʝʣʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ 

ʢʫʣʴʪʫʨʥʳʝ, ʨʘʟʨʘʙʦʪʢʘ ʛʦʨʥʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʥʝʟʘʢʦʥʥʘʷ ʚʳʨʫʙʢʘ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʚ ʣʝʩʫ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʪʨʘʩʣʝʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʚʦʟʨʘʩʪʘʝʪ ʥʘʛʨʫʟʢʘ ʥʘ ʧʘʩʪʙʠʱʘ, ʠ 

ʢʦʥʝʯʥʦ ʞʝ ʧʘʜʘʝʪ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. ʇʝʨʝʚʳʧʘʩ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʜʥʦʞʥʦʛʦ ʢʦʨʤʘ ʠ ʩʲʝʜʦʙʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; ʟʘʤʝʱʝʥʠʶ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʦʜʥʦʣʝʪʥʠʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʩʧʦʩʦʙʥʳ ʫʙʝʨʝʯʴ ʧʦʯʚʫ ʦʪ ʵʨʦʟʠʠ; ʚʳʪʘʧʪʳʚʘʥʠʶ ʧʘʩʪʙʠʱ 

ʩʢʦʪʦʤ.  

ʊʘʢʞʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʧʘʩʪʙʠʱʘ, ʧʨʝʪʝʨʧʝʚʘʶʪ 

ʥʝʟʘʢʦʥʥʦʝ, ʨʘʟʥʦʛʦ ʚʠʜʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʠʣʳʝ ʜʦʤʘ, ɸɿʉ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʦʙʲʝʢʪʳ, ʦʙʲʝʢʪʳ ʪʫʨʠʟʤʘ, ʚʳʙʨʦʩ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠ ʪ. ʜ.). ɺ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʩʪʙʠʱʥʳʭ ʫʛʦʜʠʡ ʠ ʩʝʥʦʢʦʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʫʩʪʦʡʯʠʚʦʡ 

ʜʝʛʨʘʜʘʮʠʠ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. 

ʇʝʨʝʦʩʚʦʝʥʠʝ ʮʝʣʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʢʫʣʴʪʫʨʥʳʝ, ʧʦʷʚʣʝʥʠʝ ʙʦʛʘʨʥʳʭ ʟʝʤʝʣʴ ʥʘ 

ʩʢʣʦʥʘʭ ʛʦʨ (ʢʦʪʦʨʳʝ, ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚʦ ʚʨʝʤʝʥʘ ʉʉʉʈ), ʛʦʚʦʨʠʪ ʦ ʪʦʤ ʯʪʦ ʩʧʨʦʩ ʥʘ 

ʢʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

 

ɺʳʚʦʜʳ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʥʘʡʜʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ, ʫʛʣʷ ʠ 

ʢʘʤʝʥʥʦʡ ʩʦʣʠ. ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺʩʝ 

ʵʪʦ ʥʝʦʙʨʘʪʠʤʳʝ ʠʟʤʝʥʝʥʠʷ. ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʳʟʳʚʘʝʪ 

ʦʙʝʜʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʋʯʠʪʳʚʘʷ ʭʦʟʷʡʩʪʚʝʥʥʫʶ, ʥʘʫʯʥʫʶ, ʝʩʪʝʩʪʚʝʥʥʫʶ ʮʝʥʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʤʳ ʜʦʣʞʥʳ ʥʘʡʪʠ ʧʦʜʭʦʜ ʢ ʩʦʭʨʘʥʝʥʠʶ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ 

ʦʭʨʘʥʝ ʞʠʚʦʡ ʧʨʠʨʦʜʳ.  
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CURRENT STATE OF GRANULOMETRIC COMPOSITION  

OF IRRIGATED MEADOW-SEROZEM SOILS OF AZERBAIJAN 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʨʦʰʘʝʤʳʭ ʣʫʛʦʚʦ-

ʩʝʨʳʭ ʧʦʯʚ (Irrigic Calcisols). ʅʘʨʷʜʫ ʩ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʫʯʠʪʳʚʘʣʦʩʴ 

ʩʦʦʪʥʦʰʝʥʠʝ ʬʨʘʢʮʠʡ ʧʝʩʢʘ, ʧʳʣʠ ʠ ʠʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʳʭ ʯʘʩʪʠʮ ʠʣʘ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ, ʚʳʟʳʚʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ 

ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʩʳʨʳʭ ʧʦʯʚ ʠ ʠʟʫʯʝʥʳ ʧʨʠʯʠʥʳ. 

 

Abstract. The article deals with the granulometric composition of irrigated-meadow-gray soils 

(Irrigic Calcisols). Along with the granulometric composition, the ratio of sand, dust and silt 

fractions was taken into account. The results of the analysis show that the uneven distribution of 

dependent silt particles supplied with irrigation water causes a variety in the granulometric 

composition of irrigated soils. At the same time, the differences in the granulometric composition of 

irrigated lands and raw soils were identified, and the reasons were studied. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʬʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ, ʠʣʦʚʳʝ ʬʨʘʢʮʠʠ. 

  

Keywords: granulometric composition, physical clay, silt fractions. 

 

ʀʟʤʝʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʧʫʪʝʤ 

ʦʨʦʰʝʥʠʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ, ʜʨʝʚʥʦʩʪʠ ʦʨʦʰʝʥʠʷ, ʦʪ ʩʙʦʨʘ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʚʳʥʦʩʦʚ, ʠʭ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʦʪ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʦʯʚʝʥʥʳʭ ʤʘʩʩ 

ʚʦ ʚʨʝʤʷ ʚʩʧʘʰʢʠ. ɺʩʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʝ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ [3ï5]. ʇʦʣʠʚʥʘʷ ʚʦʜʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʯʚʳ ʠ 

ʨʘʩʪʝʥʠʷ ʘʛʨʦʮʝʥʦʟʦʚ [6]. ɺʦ ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʨʦʰʘʝʤʳʭ 
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ʣʫʛʦʚʦ-ʩʝʨʳʭ ʧʦʯʚ ʧʦʤʠʤʦ ʩʩʳʣʢʠ ʥʘ ʰʢʘʣʫ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʈ. ɻ. ʄʘʤʝʜʦʚʳʤ [2], ʙʳʣʠ 

ʫʯʪʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʧʝʩʢʘ, ʧʳʣʠ, ʠʣʦʚʦʡ ʬʨʘʢʮʠʠ (ʊʘʙʣʠʮʘ). 

  

ʊʘʙʣʠʮʘ 

ʇʆʂɸɿɸʊɽʃʀ ʀʉʉʃɽɼʆɺɸʅʀʁ ɻʈɸʅʋʃʆʄɽʊʈʀʏɽʉʂʆɻʆ ʉʆʉʊɸɺɸ  

ʆʈʆʐɸɽʄʓʍ ʃʋɻʆɺʆ-ʉɽʈʓʍ ʇʆʏɺ 
 

 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ. 

ʊʨʝʙʫʝʤʳʝ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦ ʥʳʥʝ ʰʠʨʦʢʦ 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ɻʦʨʠ-

ʟʦʥʪr   

ɼʠʘʤʝʪʨ ʯʘʩʪʠʮ, ʚ ʤʤ-ʘʭ ʈʘʟʥʦʚʠʜʥʦʩʪʴ 
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0,01-

0,005 

0,005-

0,001 

<0,001 <0,01 

1 ʨʘʟʨʝʟ 

0ï25 AYa'vzca ð 4,44 40,48 26,68 4,4 24 55,08 ʣʝʛʢʦ ʛʣʠʥʠʩʪʳʡ, 

ʠʣʠʩʪʦ-ʧʳʣʴʥʦ-

ʧʝʩʯʘʥʳʡ 

25ï49 AYa''vzca ð 5,04 44,72 20,84 5,12 24,28 50,24 ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ, 

ʧʳʣʴʥʦ-ʠʣʠʩʪʦ-

ʧʝʩʯʘʥʳʡ 

49ï77 A/BTca  ð 8,56 35,52 8,6 14,28 33,04 55,92 ʣʝʛʢʦʛʣʠʥʠʩʪʳʡ, 

ʠʣʠʩʪʦ-ʧʳʣʴʥʦ-

ʧʝʩʯʘʥʳʡ 

77ï102 BT/Ccags  ð 31,52 26,48 5 15,24 21,76 42 ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʡ, 

ʧʳʣʴʥʦ-ʠʣʠʩʪʦ-

ʧʝʩʯʘʥʳʡ 

102ï134 C/cags ð 15,52 57,84 5,76 12,84 8,04 26,64 ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʡ, 

ʧʳʣʴʥʦ-ʠʣʠʩʪʦ-

ʧʝʩʯʘʥʳʡ 

134ï151 C/cags ð 19,04 57,24 8,56 4,84 10,32 23,72 ʩʫʧʝʩʯʘʥʳʡ, 

ʧʝʩʯʘʥʳʡ 

151ï175 C/ca ð 5,56 62,24 10,08 7,6 14,52 32,2 ʣʝʛʢʦ ʩʫʛʣʠʥʠʩʪʳʡ, 

ʧʳʣʴʥʦ-ʧʝʩʯʘʥʳʡ  

2 ʨʘʟʨʝʟ 

0ï29 AYa'cavz ð 0,8 14 9,44 6,4 69,36 85,2 ʪʷʞʝʣʦ ʛʣʠʥʠʩʪʳʡ, 

ʧʝʩʯʘʥʦ-ʧʳʣʴʥʦ-

ʠʣʠʩʪʳʡ 

29ï56 AYa''vcaz ð 3,6 11,6 4,16 25,8 54,84 84,8 ʪʷʞʝʣʦ ʛʣʠʥʠʩʪʳʡ, 

ʧʝʩʯʘʥʦ-ʧʳʣʴʥʦ-

ʠʣʠʩʪʳʡ 

56ï80 ABcas ð 5,88 10,64 4 35,68 43,8 83,48 ʪʷʞʝʣʦ ʛʣʠʥʠʩʪʳʡ, 

ʧʝʩʯʘʥʦ-ʧʳʣʴʥʦ-

ʠʣʠʩʪʳʡ 

80ï103 BTcas  ð 2,84 32,12 8,84 21,16 35,04 65,04 ʣʝʛʢʦ ʛʣʠʥʠʩʪʳʡ, 

ʠʣʠʩʪʦ-ʧʳʣʴʥʦ-

ʧʝʩʯʘʥʳʡ 

103ï120 BT/Ccags 0,59 57,84 24,32 8,56 5,2 3,44 17,2 ʩʫʧʝʩʯʘʥʳʡ, 

ʧʝʩʯʘʥʳʡ 

120ï164 C/cas 0,5 48,84 12,28 6,88 4,28 18,68 2 ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʡ, 

ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʡ 
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ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʪʦʜʠʢʝ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʤʝʪʦʜʦʤ ʅ. ɸ. 

ʂʘʯʠʥʩʢʦʛʦ [1]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ (1 ʨʘʟʨʝʟ) ʚ 

ʦʨʦʰʘʝʤʳʭ ʣʫʛʦʚʦ-ʩʝʨʳʭ ʧʦʯʚʘʭ ʬʨʘʢʮʠʷ ʧʝʩʢʘ (1ï0,25 ʤʤ) ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɿʜʝʩʴ ʧʦ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʙʦʣʴʰʘʷ ʬʨʘʢʮʠʷ ʧʳʣʠ (0,25ï0,01 ʤʤ) ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʬʨʘʢʮʠʠ ʧʝʩʢʘ.  

ʉʨʝʜʥʷʷ ʬʨʘʢʮʠʷ ʧʳʣʠ (0,005ï0,001 ʤʤ) ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʛʠʭ ʩʣʶʜ. ɺ ʩʦʩʪʘʚʝ 

ʬʨʘʢʮʠʠ ʤʝʣʢʦʡ ʧʳʣʠ (0,005ï0,001 ʤʤ) ʛʦʨʥʳʝ ʧʦʨʦʜʳ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ. ʀʤ ʩʚʦʡʩʪʚʝʥʥʦ 

ʫʜʝʨʞʠʚʘʪʴ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ɿʜʝʩʴ ʧʦ ʧʨʦʬʠʣʶ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʜʠʘʤʝʪʨʦʤ 0,25ï

0,05 ʤʤ ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4,44ï31,52%, ʜʠʘʤʝʪʨʦʤ 0,01ï0,005 ʚ ʧʨʝʜʝʣʘʭ 5,0ï26,68%, ʘ 

ʜʠʘʤʝʪʨʦʤ 0,005ï0,001 ʤʤ, ʚ ʧʨʝʜʝʣʘʭ 4,4ï15,24%. ɺ ʦʩʪʘʣʴʥʳʭ ʬʨʘʢʮʠʷʭ ð ʬʨʘʢʮʠʷ ʣʝʩʩ 

(0,05ï0,01 ʤʤ) ʧʨʝʚʳʰʘʝʪ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʯʚ ʥʘ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʠʩʪʘʭ. 

ʆʥʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠʣʠ ʫʤʝʥʴʰʘʶʪʩʷ ʧʦ ʧʨʦʬʠʣʶ ʚ ʧʨʝʜʝʣʘʭ 26,48ï57,84%. ɿʜʝʩʴ ʯʘʩʪʠʮʳ 

ʠʣʘ (<0,001 ʤʤ) ʧʦ ʧʨʦʬʠʣʶ ʢʦʣʝʙʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 8,04ï33,04%, ʘ ʚ 49ï77 ʩʤ ʩʣʦʝ (ɸ/ɺʊʩʘ) 

ʩʪʘʣʠ ʥʘʤʥʦʛʦ ʪʷʞʝʣʝʝ (<0,001 ʤʤ = 33,04%). ɸ ʢʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (<0,01 ʤʤ) ʧʦ 

ʧʨʦʬʠʣʶ ʤʝʥʷʣʩʷ ʚ ʧʨʝʜʝʣʘʭ 23,72ï55,92%, ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʬʨʘʢʮʠʠ ʠʣʘ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ 49ï77 ʩʤ ʩʣʦʝ (<0,01ʤʤ = 55,92%). ɺ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 

ʙʳʣʠ ʩ ʣʝʛʢʦ ʛʣʠʥʠʩʪʳʤ, ʠʣʠʩʪʦ-ʧʳʣʴʥʦ-ʧʝʩʯʘʥʳʤ ʠ ʩ ʩʫʛʣʠʥʠʩʪʦ ʧʳʣʴʥʦ-ʠʣʠʩʪʦ-ʧʝʩʯʘʥʳʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. 

ɺ ʦʨʦʰʘʝʤʳʭ ʣʫʛʦʚʦ-ʩʝʨʳʭ ʧʦʯʚʘʭ (2 ʨʘʟʨʝʟ) ʧʦ ʧʨʦʬʠʣʶ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ 

ʜʠʘʤʝʪʨʦʤ 0,25ï0,05 ʤʤ ʤʝʥʷʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 0,8ï57,84%, ʩ ʜʠʘʤʝʪʨʦʤ ʚ 0,05ï0,01 ʤʤ ʚ 

ʧʨʝʜʝʣʘʭ 10,64ï32,12%, ʩ ʜʠʘʤʝʪʨʦʤ ʚ 0,01ï0,005 ʤʤ ʚ ʧʨʝʜʝʣʘʭ 4,0ï9,44%, ʘ ʯʘʩʪʠʮʳ ʩ 

ʜʠʘʤʝʪʨʦʤ ʚ 0,005ï0,001 ʤʤ ʚ ʧʨʝʜʝʣʘʭ 4,28ï35,68%. ʂʦʣʠʯʝʩʪʚʦ ʠʣʦʚʳʭ ʯʘʩʪʠʮ (<0,001 ʤʤ) 

ʧʦ ʧʨʦʬʠʣʶ ʩʦʩʪʘʚʠʣʦ 3,44ï69,36%, ʘ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (<0,01 ʤʤ) ð 17,22ï85,2%. 

ɺ ʦʙʱʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ ʤʝʥʷʝʪʩʷ ʧʦ ʧʨʦʬʠʣʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʠʣʦʚʳʤ ʯʘʩʪʠʮʘʤ, ʪʦ ʝʩʪʴ ʚ ʩʣʦʷʭ, ʛʜʝ ʠʣʦʚʳʝ ʯʘʩʪʠʮʳ ʫʤʝʥʴʰʘʶʪʩʷ. ʂʦʣʠʯʝʩʪʚʦ ʠʣʦʚʳʭ 

ʯʘʩʪʠʮ (<0,001 ʤʤ = 69,36%) ʠ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (<0,01 ʤʤ = 85,2%) ʩʪʘʣʠ ʪʷʞʝʣʝʝ ʚ 0ï29 ʩʤ 

ʩʣʦʝ (AYaôvzca). ɺ ʧʘʭʦʪʥʦʤ ʠ ʧʦʜʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʙʳʣʠ ʩ ʪʷʞʝʣʦ ʛʣʠʥʠʩʪʳʤ, ʧʝʩʯʘʥʦ-

ʧʳʣʴʥʦ-ʠʣʠʩʪʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. 

 

ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʳʭ ʯʘʩʪʠʮ ʠʣʘ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʧʦʣʠʚʥʦʡ ʚʦʜʦʡ, 

ʚʳʟʳʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ. ʇʨʠ ʦʨʦʰʝʥʠʠ 

ʟʝʤʝʣʴ ʠʣʠʩʪʦʡ ʚʦʜʦʡ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʚ ʧʦʯʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʷʞʝʣʝʝʪ. ʕʪʦ ʠ ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʪʦʤʫ, ʯʪʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʪʷʞʝʣʝʝ, ʯʝʤ ʮʝʣʠʥʥʳʝ ʟʝʤʣʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʨʘʟʚʠʪʠʷ ʨʘʥʝʝ ʥʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʫʩʣʦʚʠʡ 

ʋʟʙʝʢʠʩʪʘʥʘ ʟʘʙʦʣʝʚʘʥʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ð ʬʠʪʦʬʪʦʨʦʟʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʤʘʣʦʛʦ ʫʯʝʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2015ï2020 ʛʦʜʘʭ ʦʪʤʝʯʘʣʦʩʴ ʥʘʣʠʯʠʝ ʬʠʪʦʬʪʦʨʦʟʘ ʥʘ ʧʦʩʝʚʘʭ ʢʘʨʪʦʬʝʣʷ. 

ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ð 27,9ï36,3%. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʥʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ: ɸʥʪʨʘʢʦʣ 70% ʠ ɹʘʥʞʦ ʌʦʨʪʝ. ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʜʘʚʣʝʥʠʷ ʙʦʣʝʟʥʠ 

ʧʦʢʘʟʘʣ ʧʨʝʧʘʨʘʪ ɸʥʪʨʘʢʦʣ 70% ʚ ʥʦʨʤʝ ʧʨʠʤʝʥʝʥʠʷ ð 2,0 ʢʛ/ʛʘ, ʛʜʝ ʯʝʨʝʟ 20 ʜʥʝʡ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 85,6%. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʧʘʨʘʪʘ ɹʘʥʞʦ ʌʦʨʪʝ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ, ʩʦʩʪʘʚʠʣʘ ʥʘ ʣʠʩʪʴʷʭ 81,8%, ʥʘ ʧʦʙʝʛʘʭ 84,1%, ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ 1,5% ʠ 1,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

Abstract. The article discusses the development of a disease of cultivated plants, which was 

previously not typical for the conditions of Uzbekistan ð late blight of potato. On the territory of 

the Tashkent region and the small educational economy of the Tashkent State Agrarian University in 

2015ï2020, the presence of late blight was noted on potato crops. The degree of development of 

the disease is 27.9ï36.3%. A study was carried out on the use of new drugs: Antracol 70% and 

Banjo Forte. The best result in suppressing the disease was shown by the preparation Antracol 70% 

in the norm of application ð 2.0 kg/ha, where 20 days after treatment the biological efficiency was 

85.6%. The biological efficacy of Banjo Forte at a rate of 1.0 l/ha was 81.8% on the leaves, 84.1% 

on the shoots, and 1.5% and 1.0%, respectively, with the development of the disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʬʝʣʴ, ʬʠʪʦʬʪʦʨʦʟ, ʤʠʣʜʴʶ, Phytophthora infestans, ʬʫʥʛʠʮʠʜ, 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ɺʚʝʜʝʥʠʝ 

ʆʚʦʱʝʚʦʜʩʪʚʦ, ʚ ʯʘʩʪʥʦʩʪʠ ð ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʦ, ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʩʬʝʨ ʘʛʨʘʨʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʛʘʨʘʥʪʠʨʫʝʪ ʞʠʪʝʣʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʩʨʝʜʠ ʦʚʦʱʥʳʭ 

ʢʫʣʴʪʫʨ ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʴ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ.  

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, 

ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʚ 2020 ʛ. ʩʦʩʪʘʚʣʷʣʠ 93 118 ʛʘ, ʧʦʣʫʯʝʥʥʳʡ ʫʨʦʞʘʡ 

ʨʘʚʥʷʣʩʷ 3 143 515 ʪ, ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʚʥʷʣʘʩʴ 227,2 ʪ/ʛʘ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ 

ʫʨʦʞʘʷ, ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ [1ï3]. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʝʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʦʪ ʙʦʣʝʟʥʝʡ ʠ 

ʚʨʝʜʠʪʝʣʝʡ ʜʦʩʪʠʛʘʶʪ ʚ ʤʠʨʝ ʚ ʩʨʝʜʥʝʤ 30%. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠ ̫ʨʘʩʪʝʥʠʡ [4, 5]. ʉ 2015 ʛ. ʬʠʪʦʬʪʦʨʦʟ ʦʪʤʝʯʘʣʩʷ ʥʘ ʧʦʩʝʚʘʭ ʢʘʨʪʦʬʝʣʷ ʚ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʩʦʩʪʘʚʣʷʣʘ 19,3ï36,3%.  

ʎʝʣʴʁ ʨʘʙʦʪʳ ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ ʥʘʣʠʯʠʷ ʙʦʣʝʟʥʠ; ʠʟʫʯʝʥʠʝ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʩʪʠ ʙʦʣʝʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ; ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʟʘʱʠʪʳ 

ʧʦʩʝʚʦʚ.  

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩ ɹʚ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ çʄʝʭʥʘʪ ʄʏɾè 

ʊʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ ʚ ʥʝʙʦʣʴʰʦʤ ʦʧʳʪʥʦʤ ʭʦʟʷʡʩʪʚʝ ʊʘʰʢʝʥʪʩʢʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʂʠʙʨʘʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʂ ʠʩʩʣʝʜʦʚʘʥʠ ʁ ʧʦʩʝʚʦʚ ʧʨʠʩʪʫʧʘʣʠ ʩ ʥʘʯʘʣʘ ʚʩʭʦʜʦʚ, ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 2-ʭ 

ʣʠʩʪʦʯʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʙʫʜʠʪʝʣʝʡ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ [6, 7]. 

ɼʣʷ ʫʯʝʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʚʳʷʚʣʷʣʦʩʴ ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʨʘʞʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʧʨʠʤʝʥʷʣʘʩʴ ʰʢʘʣʘ ʧʦʨʘʞʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʛʜʝ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʧʨʦʮʝʥʪ 

ʧʦʨʘʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠʣʠ ʨʘʩʪʝʥʠʷ (0 ʙʘʣʣ ð ʧʦʨʘʞʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ; 1 ʙʘʣʣ ð ʧʦʨʘʞʝʥʦ ʜʦ 

1/5 ʚʩʝʡ ʧʣʦʱʘʜʠ ʨʘʩʪʝʥʠʷ ʠʣʠ ʜʦ 10% ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ; 2 ð ʧʦʨʘʞʝʥʦ ʜʦ 1/3 ʧʣʦʱʘʜʠ 

ʨʘʩʪʝʥʠʷ ʠʣʠ ʜʦ 25% ʣʠʩʪʘ; 3 ð ʧʦʨʘʞʝʥʦ ʜʦ 2/3 ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʠʣʠ ʜʦ 50% ʣʠʩʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ; 4 ð ʧʦʨʘʞʝʥʦ ʩʚʳʰʝ 2/3 ʨʘʩʪʝʥʠʷ ʠʣʠ ʙʦʣʝʝ 50% ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ) ʧʦ 

ʢʘʞʜʦʤʫ ʙʘʣʣʫ 4-ʭ ʙʘʣʴʥʦʡ ʰʢʘʣ ʧʦ ʬʦʨʤʫʣʝ: 

 

R = × (AB1+ɸɺ2 +ɸɺ3+ɸɺ4)/ʂ 

 

ʛʜʝ, R ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ, ɸ ð ʯʠʩʣʦ ʨʘʩʪʝʥʠʡ; B1; ɺ2; ɺ3; ɺ4 ð ʙʘʣʣʳ 

ʩ 1 ʧʦ 4. × (AB) ð ʩʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʯʠʩʣʘ ʨʘʩʪʝʥʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʤ ʙʘʣʣ, ʂ ð

ʥʘʠʚʳʩʰʠʡ ʙʘʣʣ ʰʢʘʣʳ ʫʯʝʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ. ʈʘʩʯʝʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʬʦʨʤʫʣʝ: 

 

              Aīb 

ɹɻ ʬ = * 100 

ʛʜʝ, ɹʵʬ ð ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, a ð ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚ ʢʦʥʪʨʦʣʝ, b ð 

ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʠ ʚ ʦʧʳʪʝ. 

 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ:  

1. ʂʦʥʪʨʦʣʴ ð ʙʝʟ ʦʙʨʘʙʦʪʢʠ  
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2. ʅʠʢʘʨʜʝʥ 70% ʩ. ʧ. ð 1,5 ʢʛ/ʛʘ  

3. ɸʥʪʨʘʢʦʣ 70% ʩ. ʧ. ð 1,5 ʢʛ/ʛʘ  

4. ɸʥʪʨʘʢʦʣ 70% ʩ. ʧ. ð 2,0 ʢʛ/ʛʘ  

ʆʪʜʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʝʧʘʨʘʪʦʤ ɹʘʥʜʞʦ ʬʦʨʪʝ. 

5. ɹʘʥʞʦ ʌʦʨʪʝ ʢ. ʩ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʌʠʪʦʬʪʦʨʦʟ ð ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʛʨʠʙʢʦʚʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʠ ʜʨʫʛʠʭ 

ʨʘʩʪʝʥʠʡ, ʚʳʟʚʘʥʥʦʝ ʤʠʮʝʣʠʘʣʴʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ʆʚʦʱ ʧʦʨʘʞʘʝʪʩʷ ʛʨʠʙʢʦʤ Phytophthora 

infestans. ʀʥʢʫʙʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʵʪʠʭ ʧʘʪʦʛʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ ʜʚʫʭ 

ʥʝʜʝʣʴ, ʚʚʠʜʫ ʯʝʛʦ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʩʪʨʦ ʧʨʦʛʨʝʩʩʠʨʫʝʪ. ʄʠʮʝʣʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʢʣʫʙʥʷʭ 

ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʙʳʣ ʧʦʨʘʞʝʥ ʬʠʪʦʬʪʦʨʦʡ. ɾʘʨʢʘʷ ʧʦʛʦʜʘ ð ʚʨʘʛ ʚʦʟʙʫʜʠʪʝʣʷ. 

ʇʷʪʥʘ ʬʠʪʦʬʪʦʨʳ ʟʘʩʳʭʘʶʪ, ʩʪʝʙʣʠ ʦʤʦʣʘʞʠʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚʳʨʘʩʪʘʶʪ ʥʦʚʳʝ 

ʟʜʦʨʦʚʳʝ ʣʠʩʪʴʷ. ɻʨʠʙʦʢ ʚ ʵʪʦ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ. 

ʅʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʧʦʨʘʞʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʛʨʠʙʦʢ ʤʦʞʥʦ ʦʧʦʟʥʘʪʴ ʧʦ ʢʦʨʠʯʥʝʚʳʤ ʠʣʠ 

ʯʝʨʥʳʤ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤ ʧʷʪʥʘʤ ʥʝʯʝʪʢʦʡ ʬʦʨʤʳ ʥʘ ʥʠʞʥʠʭ ʣʠʩʪʴʷʭ ʢʫʩʪʘ. ʇʷʪʥrhʢʠ 

ʬʠʪʦʬʪʦʨʦʟʘ ʚ ʟʘʨʘʞʝʥʥʳʭ ʣʠʩʪʴʷʭ ʚʠʜʥʳ ʯʝʨʝʟ 3ï5 ʩʫʪʦʢ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ʉʥʠʟʫ 

ʣʠʩʪʘ ʭʦʨʦʰʦ ʟʘʤʝʪʝʥ ʙʝʣʳʡ ʥʘʣʝʪ ð ʩʧʦʨʳ. ɺ ʩʫʭʫʶ ʧʦʛʦʜʫ ʧʷʪʥʘ ʙʫʨʝʪʁ, ʟʘʩʳʭʘʪʁ, ʘ ʚ 

ʤʦʢʨʫʶ ð ʨʘʟʚʠʚʘʶʪʩʷ. ɿʘʙʦʣʝʚʰʠʝ ʣʠʩʪʦʯʢʠ ʙʳʩʪʨʦ ʦʪʤʠʨʘʶʪ.  

ɺ ʩʪʝʙʣʷʭ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʪʝʤʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʭ, ʧʨʦʜʦʣʛʦʚʘʪʳʭ 

ʧʷʪʝʥ, ʢʦʪʦʨʳʝ ʚ ʩʳʨʫʶ ʧʦʛʦʜʫ ʩʧʦʨʦʥʦʩʷʪ. ʅʘ ʩʪʝʙʣʷʭ ʠ ʯʝʨʝʰʢʘʭ ʦʙʨʘʟʫʶʪʩʷ ʯʝʨʥʳʝ 

ʰʪʨʠʭʠ ʠ ʢʨʘʧʠʥʳ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʢʦʣʴʮʘ-ʧʝʨʝʪʷʞʢʠ, ʩʪʘʥʦʚʷʩʴ 

ʧʨʠʯʠʥʦʡ ʧʝʨʝʣʦʤʦʚ. 

ʂʣʫʙʥʠ ʟʘʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʜʝʬʝʢʪʳ ʢʦʞʫʨʳ. ɺ ʧʦʨʘʞʝʥʥʳʭ ʢʣʫʙʥʷʭ ʚʦʟʥʠʢʘʶʪ ʥʝʤʥʦʛʦ 

ʚʜʘʚʣʝʥʥʳʝ, ʫʟʢʠʝ ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʧʷʪʥʳʰʢʠ, ʤʘʪʝʨʠʘʣ ʦʢʦʣʦ ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʝʪ, 

ʟʘʨʞʘʚʝʣʦ-ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʫʶ ʨʘʩʮʚʝʪʢʫ. ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʢʣʫʙʥʝʡ ʜʦʧʫʩʪʠʤʦ ʩʦ ʥʘʠʙʦʣʝʝ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʩʪʘʜʠʡ ʠʭ ʨʘʟʚʠʪʠʷ ʪʘʢʞʝ ʚʧʣʦʪʴ ʜʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʧʨʦʜʚʠʞʝʥʠʝ ʬʠʪʦʬʪʦʨʦʟʘ ʢʘʨʪʦʬʝʣʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ ʥʘʭʦʜʠʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʧʦʯʚʝʥʥʦ-ʧʦʛʦʜʥʳʭ ʪʘʢʞʝ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, 

ʚʠʜʳ, ʧʝʨʠʦʜʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʞʝ ʩʪʝʧʝʥʠ ʘʛʨʦʪʝʭʥʠʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʚʟʛʣʷʜʘʤʠ ʦ ʨʘʡʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʣʷ 

ʉʨʝʜʥʝʡ ɸʟʠʠ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʋʟʙʝʢʠʩʪʘʥʘ. 

ʆʜʥʘʢʦ, 2015 ʛ. ð ʬʠʪʦʬʪʦʨʦʟ ʥʘʙʣʶʜʘʣʩʷ ʚ ʦʩʥʦʚʥʳʭ ʨʝʛʠʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ. ɺ 

ʦʧʳʪʥʳʭ ʧʦʩʝʚʘʭ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʊʘʰʢʝʥʪʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʛʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ 2017 ʛ. ʫʨʦʚʝʥʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 

27,9ï36,3%. ʆʧʳʪʳ ʧʦ ʙʦʨʴʙʝ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ ʢʘʨʪʦʬʝʣʷ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʊʘʰʢʝʥʪʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʂʠʙʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʫʯʝʙʥʦʤ ʭʦʟʷʡʩʪʚʝ ʊʘʰʢʝʥʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʘ ʪʘʢʞʝ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʬʠʪʦʬʪʦʨʦʟʘ 

ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ɸʥʪʨʘʢʦʣ 70% ʩ. ʧ. ʚ ʥʦʨʤʝ 2,0 ʢʛ/ʛʘ ʥʘ 10.05.17 ʛ. ʯʝʨʝʟ 20 ʜʥʝʡ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʙʳʣʘ 85,6%, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ (ʊʘʙʣʠʮʘ 1).  

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʙʦʣʝʟʥʠ ð ʯʝʨʝʟ 10 ʜʥʝʡ ʧʨʦʚʝʜʝʥ ʫʯʝʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʦʤ.  

ʏʝʨʝʟ 15 ʜʥʝʡ 05.06.17 ʛ. ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʠʣʘ 80,9%, ʠ 

ʧʨʝʚʳʩʠʣʘ ʠʩʧʳʪʫʝʤʳʡ ʚʘʨʠʘʥʪ ʩ ʥʦʨʤʦʡ 1,5 ʢʛ/ʛʘ ʠ ʵʪʘʣʦʥʥʳʡ. 15.06.17 ʛ. ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʫʯʝʪʘ ʥʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʝʤ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʝʝ ʫʚʝʣʠʯʝʥʠʝ ʠ ʩʜʝʣʘʥʘ ʥʦʚʘʷ 
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ʦʙʨʘʙʦʪʢʘ. 01.07.17 ʛ. ʠʩʧʳʪʫʝʤʳʡ ʚʘʨʠʘʥʪ, ʩ ʥʦʨʤʦʡ 2,0 ʢʛ/ʛʘ ʧʦʢʘʟʘʣ 88,6% ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʵʪʘʣʦʥʥʳʡ ʚʘʨʠʘʥʪ ʦʪʩʪʘʚʘʣ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʘ 1,4%. ʂʦʥʪʨʦʣʴ 

ʥʘʙʣʶʜʝʥʠʡ ʥʝʠʟʤʝʥʥʦ ʧʦʢʘʟʳʚʘʣ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ. 
 

ʊʘʙʣʠʮʘ 1 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʌʋʅɻʀʎʀɼɸ ɸʅʊʈɸʂʆʃ 70% ʉ. ʇ. ɺ ɹʆʈʔɹɽ  

ʉ ʌʀʊʆʌʊʆʈʆɿʆʄ ʂɸʈʊʆʌɽʃʗ ɺ ʋʉʃʆɺʀʗʍ ʊɸʐʂɽʅʊʉʂʆʁ ʆɹʃɸʉʊʀ, ʂʀɹʈɸʁʉʂʆɻʆ 

ʈɸʁʆʅɸ, ʄɸʃʆɽ ʋʏɽɹʅʆɽ ʍʆɿʗʁʉʊɺʆ ʊɸʐʂɽʅʊʉʂʆɻʆ ɸɻʈɸʈʅʆɻʆ ʋʅʀɺɽʈʉʀʊɽʊɸ 

(ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ 2017 ʛ.) 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
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ɸʥʪʨʘʢʦʣ 70% ʩ. ʧ. 1,5 27,0 4,6 84,6 15,0 7,9 80,4 14,7 6,2 87,8 

ɸʥʪʨʘʢʦʣ 70% ʩ. ʧ. 2,0 25,8 4,3 85,6 14,8 7,7 80,9 14,4 5,8 88,6 

ʅʠʢʘʨʜʝʥ 70% ʩ. ʧ. 

ï 1,5 ʢʛ/ʛʘ (ʵʪʘʣʦʥ) 

2,0 26,1 4,8 83,9 15,5 8,2 79,7 14,9 6,5 87,2 

ʂʦʥʪʨʦʣʴ (ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ) 

ð 25,6 29,9 ð 34,9 40,3 ð 46,7 50,9 ð 

 

ɼʣ ̫ʟʘʱʠʪʳ ʧʦʩʝʚʦʚ ʢʘʨʪʦʬʝʣʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʦʚʳʡ ʜʣʷ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʝʧʘʨʘʪ 

ɹʘʥʞʦ ʌʦʨʪʝ ʢ. ʩ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʳʪʘʥʠʝ ʧʨʝʧʘʨʘʪʘ ɹʘʥʞʦ ʌʦʨʪʝ ʢ. ʩ. ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʧʦʣʝ ʬ/ʭ çɾʘʤʦʣ-ʌʘʡʟ ɹʘʨʘʢʘè ʊʘʰʢʝʥʪʩʢʦʛʦ ʨʘʡʦʥʘ, ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʢʘʨʪʦʬʝʣʝ. 

ʆʙʨʘʙʦʪʢʠ ʧʨʦʚʝʜʝʥʳ 26 ʤʘʷ 2017 ʛ., 9 ʠʶʥʷ ʯʝʨʝʟ 15 ʜʥʝʡ ʧʦʩʣʝ ʧʝʨʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʆʙʨʘʙʦʪʢʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʦʪʦʨʠʟʦʚʘʥʥʦʛʦ ʨʘʥʮʝʚʦʛʦ ʦʧʨʳʩʢʠʚʘʪʝʣʷ, ʩ ʨʘʩʯʝʪʥʦʡ 

ʥʦʨʤʦʡ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 300 ʣ/ʛʘ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʫʯʝʪʳ ʥʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʬʠʪʦʬʪʦʨʦʟʦʤ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

çɾʘʤʦʣ-ʌʘʡʟ ɹʘʨʘʢʘè ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʝ ʧʦʨʘʞʘʝʤʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ʥʘ ʣʠʩʪʴʷʭ ð

19,3%, ʥʘ ʧʦʙʝʛʘʭ ð 14,2%, ʧʨʠ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ 8,4% ʠ 6,3%. ɹʘʥʞʦ ʬʦʨʪʝ ʢ. ʩ. ʚ ʥʦʨʤʝ 

1,0 ʣ/ʛʘ, ʛʜʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʥʘ ʣʠʩʪʴʷʭ 81,8%, ʥʘ ʧʦʙʝʛʘʭ 84,1%, 

ʧʨʠ ʨʘʟʚʠʪʠʠ ʙʦʣʝʟʥʠ 1,5% ʠ 1,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 2). 
  

ʊʘʙʣʠʮʘ 2 

ɹʀʆʃʆɻʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʌʋʅɻʀʎʀɼɸ ɹɸʅɾʆ ʌʆʈʊɽ ʂ. ʉ.  

ʇʈʆʊʀɺ ɹʆʃɽɿʅʀ ʌʀʊʆʌʊʆʈʆɿɸ ʂɸʈʊʆʌɽʃʗ 

(ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ, ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ,  

ʊʘʰʢʝʥʪʩʢʠʡ ʨʘʡʦʥ, ʬ/ʭ çʄʝʭʥʘʪ ʄʏɾè, 2017 ʛ.) 
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ɹʘʥʞʦ ʌʦʨʪʝ ʢ. ʩ. 1,0 3,5 1,5 81,8 2,4 1,0 84,1 

ʋʣʴʪʠʤʘʪʨʠʢʩ 52,5 % ʩ. ʪ. ʩ. 0,6 3,7 1,6 80,9 2,5 1,1 82,5 

ʂʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ) ð 19,3 8,4 ð 14,2 6,3 ð 
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ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʘʣʦʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʋʣʴʪʠʤʘʪʨʠʢʩ 52,5% ʩ. ʪ. ʩ. 

ʩʦʩʪʘʚʠʣʘ ʥʘ ʣʠʩʪʴʷʭ ð 80,9% ʠ ʥʘ ʧʦʙʝʛʘʭ ð 82,5%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʧʘʨʘʪ ɹʘʥʞʦ ʌʦʨʪʝ 

ʢ. ʩ. ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʝʛʦ ʧʨʦʪʠʚ ʙʦʣʝʟʥʠ ʬʠʪʦʬʪʦʨʦʟʘ 

ʢʘʨʪʦʬʝʣʷ ʚ ʥʦʨʤʘʭ ʨʘʩʭʦʜʘ 1,0 ʣ/ʛʘ.  

ʉʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ, ʝʱʝ ʦʜʠʥ ʧʦʜʲʝʤ ʚʥʝʟʘʧʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʚʨʝʜʦʥʦʩʥʦʩʪʠ 

ʬʠʪʦʬʪʦʨʦʟʘ ʩʫʱʝʩʪʚʦʚʘʣ ʚ 80-ʭ ʛʦʜʘʭ ʍʍ ʚ. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʧʦʯʪʠ ʚʦ ʚʩʝʭ 

ʢʘʨʪʦʬʝʣʝʚʦʜʯʝʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʧʨʝʞʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ Ph. infestans US-1, ʙʳʣ 

ʚʳʪʝʩʥʝʥ ʥʦʚʝʡʰʠʤʠ, ʧʨʝʞʜʝ ʥʝʟʥʘʢʦʤʳʤʠ ʢʣʦʥʘʤʠ.  

ʅʦʚʝʡʰʠʝ ʧʦʧʫʣʷʮʠʠ ʧʦʣʫʯʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʣʦʚʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʚʦʟʨʦʩʣʘ ʯʘʩʪʦʪʘ ʨʝʢʦʤʙʠʥʘʮʠʡ Ph. infestans, ʪʘʢʞʝ ʩʪʘʣʦ ʜʦʧʫʩʪʠʤʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʦʩʧʦʨ, ʩʧʦʩʦʙʥʳʭ ʟʠʤʦʚʘʪʴ. ʅʳʥʝʰʥʷʷ ʧʦʧʫʣʷʮʠʷ ʚʳʜʝʣʷʝʪʩʷ ʦʪ ʩʪʘʨʦʡ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʘʛʨʝʩʩʠʚʥʦʩʪʴ 

Ph. infestans. ʇʘʪʦʛʝʥ ʥʘʯʘʣ ʤʝʥʴʰʝ ʟʘʚʠʩʝʪ ɹʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ. 

ʀʟʦʣʷʪʳ ʥʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʩʧʦʩʦʙʥʳ ʟʘʨʘʟʠʪʴ ʢʘʨʪʦʬʝʣ ɹʧʨʠ 3ï27 Áʉ.  

ʄʝʜʧʨʝʧʘʨʘʪ ɸʥʪʨʘʢʦʣ 70% ʦʙʣʘʜʘʝʪ ʦʧʪʠʤʘʣʴʥʦʡ ʙʠʦʦʪʜʘʯʝʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʬʠʪʦʬʪʦʨʦʟʘ ʢʘʨʪʦʬʝʣʷ, 85,6ï88,6% ʚ ʥʦʨʤʝ ʨʘʩʭʦʜʘ 2,0 ʢʛ/ʛʘ. ʕʪʦʪ ʧʨʝʧʘʨʘʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʜʣʷ ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ ʢʘʨʪʦʬʝʣʷ ʚʦ ʋʟʙʝʢʠʩʪʘʥʝ. ɹʠʦʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ɹʘʥʞʦ ʌʦʨʪʝ 

ʢ. ʩ. ʚʦ ʥʦʨʤʝ 1,0 ʣ/ʛʘ ð ʚ ʣʠʩʪʴʷʭ 81,8%, ʚ ʩʪʝʙʣʷʭ ð 84,1%, ʧʨʠʩʫʪʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ð 1,5% ʪʘʢʞʝ 1,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʇʈɸʂʊʀʂɸ ɹʆʈʔɹʓ ʉ ɿɸɹʆʃɽɺɸʅʀɽʄ ʂɸʈʊʆʌɽʃʗ (Solanum tuberosum L.)  

ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ ʅɸ ʇʈʀʄɽʈɽ ʌʀʊʆʌʊʆʈʓ 

 

Éɸʛʘʝʚ ʌ. ʌ., Ph.D., ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  

ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɻʷʥʜʞʘ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

PRACTICE OF COMBATING POTATO (Solanum tuberosum L.)  

DISEASE IN AZERBAIJAN ON THE EXAMPLE OF PHYTOPHTHORA 

 

ÉAgayev F., Ph.D., Azerbaijan State Agrarian University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʂʘʨʪʦʬʝʣʴ (Solanum tuberosum L.) ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʦʡ ʢʨʫʧʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ 

ʤʠʨʝ ʧʦʩʣʝ ʨʠʩʘ, ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩ ʝʜʠʥʠʮʳ 

ʧʣʦʱʘʜʠ ʦʯʝʥʴ ʥʠʟʢʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʪʨʘʥʘʤʠ ʤʠʨʘ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʠʝ 

ʙʦʣʝʟʥʠ, ʢʘʢ ʬʠʪʦʬʪʦʨʦʟ (Phytophthora infestans). ʇʦʵʪʦʤʫ ʙʦʨʴʙʘ ʩ ʵʪʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ ʦʯʝʥʴ 

ʚʘʞʥʘ. ʌʠʪʦʬʪʦʨʦʟʦʤ ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʩʪʨʘʪʝʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ (ʢʦʥʪʨʦʣʷ): ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʝʥʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ, ʩʢʨʝʱʠʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ ʩʚʦʙʦʜʥʳʭ ʦʪ 

ʙʦʣʝʟʥʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʣʝʢʪʠʚʥʳʭ ʬʫʥʛʠʮʠʜʦʚ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ, ʪʘʢʠʭ ʢʘʢ 

ʫʥʠʯʪʦʞʝʥʠʝ ʢʫʯ ʦʪʙʨʘʢʦʚʢʠ ʧʫʪʝʤ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠʣʠ ʛʣʫʙʦʢʦʛʦ ʟʘʢʘʧʳʚʘʥʠʷ, ʫʥʠʯʪʦʞʝʥʠʝ 

ʧʨʦʨʦʩʪʢʦʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ ʥʘ ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʣʷʭ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ, 

ʫʥʠʯʪʦʞʝʥʠʝ ʟʘʨʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʧʝʨʠʦʜʦʚ 

ʚʣʘʞʥʦʩʪʠ ʣʠʩʪʴʝʚ ʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚ ʧʦʣʦʛʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ 

ʥʘʜʣʝʞʘʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦʣʠʚʘ, ʧʨʠʤʝʥʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʧʨʦʛʨʘʤʤʳ ʨʘʩʧʳʣʝʥʠʷ 

ʬʫʥʛʠʮʠʜʦʚ (ʧʨʦʛʨʘʤʤʫ ʥʫʞʥʦ ʥʘʯʠʥʘʪʴ ʜʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʘʪʦʛʝʥʘ). 

 

Abstract. Potatoes (Solanum tuberosum L.) are the fourth largest crop in the world after rice 

and corn. In Azerbaijan, the yield of potatoes per unit area is very low compared to other countries 

of the world. There are many factors that reduce crop productivity, among which diseases such as 

late blight of potato (Phytophthora infestans) play an important role. Therefore, the fight against 

this disease is very important. Late blight of potato can be controlled by the following control 

strategies: use of biological control agents, use of resistant varieties, crossbreeding, use of certified 

disease-free seeds, use of selective fungicides and agronomic practices such as destruction of cull 

heaps by freezing or deep burial, destruction sprouting voluntary potato plants in nearby fields 

during the season, killing infested plants to avoid spreading, shortening periods of leaf wetness and 

high canopy moisture through proper irrigation times, applying the recommended fungicide 

spraying program (program must be started before pathogen is detected).  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʴ ʙʦʣʝʟʥʠ, ʬʠʪʦʬʪʦʨʦʟ, ʤʠʣʜʴʶ, ʢʘʨʪʦʬʝʣʴ, ʟʘʨʘʞʝʥʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʚʣʘʞʥʦʩʪʴ. 

 

Keywords: disease control, late blight, mildews, potatoes, infected plants, moisture. 
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ɺʚʝʜʝʥʠʝ 

ʂʘʨʪʦʬʝʣʴ (Solanum tuberosum L.) ʷʚʣʷʝʪʩʷ ʯʝʪʚʝʨʪʦʡ ʢʨʫʧʥʦʡ ʢʫʣʴʪʫʨʦʡ ʤʠʨʘ ʧʦʩʣʝ 

ʨʠʩʘ, ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʳ. ʅʝʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠʝ ʢʘʨʪʦʬʝʣʶ ʢʘʯʝʩʪʚʘ ʜʘʶʪ ʝʤʫ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʚʝʜʫʱʠʤʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʅʘ ʩʘʤʦʤ 

ʜʝʣʝ, ʦʥ ʩʧʦʩʦʙʝʥ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʴʰʝ ʙʝʣʢʘ ʠ ʫʛʣʝʚʦʜʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ, ʯʝʤ ʟʝʨʥʦʚʳʝ 

ʠ ʥʝʢʦʪʦʨʳʝ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʩʦʷ [1]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʥʝʨʛʠʠ ʠ 

ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʙʝʣʢʫ, ʦʥ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ. 

ʂʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʠ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʥʷʪʦʩʪʠ ʚ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ, ʜʦʭʦʜʦʚ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʜʣʷ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. ʂʘʨʪʦʬʝʣʴ ʩʯʠʪʘʝʪʩʷ ʢʫʣʴʪʫʨʦʡ ʩ ʚʳʩʦʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟ-ʟʘ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʠʡ 

ʚʳʭʦʜ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʝʜʠʥʠʮʫ ʟʘʪʨʘʪ ʧʨʠ ʙʦʣʝʝ ʢʦʨʦʪʢʦʤ ʮʠʢʣʝ 

ʚʳʨʘʱʠʚʘʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ <120 ʜʥʝʡ), ʯʝʤ ʦʩʥʦʚʥʳʝ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʢʫʢʫʨʫʟʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʮʝʥʳ ʥʘ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʩʠʣʴʥʦ ʚʳʨʦʩʣʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʍʦʪʷ ʦʥ 

ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʩʪʨʘʥʝ ʫʞʝ ʙʦʣʝʝ 200 ʣʝʪ, ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʨʘʥʳ.  

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʤʥʦʛʠʭ 

ʧʘʪʦʛʝʥʦʚ, ʥʘʥʦʩʷʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʢʘʨʪʦʬʝʣʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ɹʘʢʪʝʨʠʠ, ʛʨʠʙʳ, ʚʠʨʫʩʳ, ʥʝʤʘʪʦʜʳ ʠ ʬʠʪʦʧʣʘʟʤʳ ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ.  

ʀʟ ʛʨʠʙʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʬʠʪʦʬʪʦʨʦʟ, ʚʳʟʳʚʘʝʤʳʡ Phytophthora infestans, ʚʳʜʝʣʷʝʪʩʷ 

ʩʨʝʜʠ ʦʩʪʘʣʴʥʳʭ. ʕʪʘ ʙʦʣʝʟʥʴ ð ʢʦʰʤʘʨ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ, ʦʩʦʙʝʥʥʦ ʚʦ 

ʚʣʘʞʥʳʭ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʇʨʦʛʨʘʤʤʳ 

ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ, ʚʢʣʶʯʘʶʱʠʝ 6ï8 ʦʧʨʳʩʢʠʚʘʥʠʡ ʟʘ ʩʝʟʦʥ, ʥʝ ʨʝʜʢʦʩʪʴ ʚʦ ʚʣʘʞʥʳʭ ʠ 

ʧʨʦʭʣʘʜʥʳʭ ʨʝʛʠʦʥʘʭ ʂʝʜʘʙʝʢʘ ʠ ʧʨʝʜʛʦʨʴʷʭ ɼʘʰʢʝʩʘʥʘ. ʅʝ ʪʘʢ ʰʠʨʦʢʦ ʥʦ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʜʨʫʛʠʝ ʛʨʠʙʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʪʘʢʠʝ ʢʘʢ ʚʝʨʪʠʮʠʣʣʠʦʟʥʦʝ 

ʠ ʬʫʟʘʨʠʦʟʥʦʝ ʫʚʷʜʘʥʠʝ. ʆʙʘ ʧʘʪʦʛʝʥʘ ʧʝʨʝʥʦʩʷʪʩʷ ʧʦʯʚʦʡ ʠ ʚʳʟʳʚʘʶʪ ʫʚʷʜʘʥʠʝ ʩʦʩʫʜʦʚ, ʘ 

ʨʠʟʦʢʪʦʥʠʦʟ ʠ ʛʥʠʣʠ ʨʝʜʢʦ, ʥʦ ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤʠ. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʥʝ ʪʘʢ ʫʞ ʚʳʩʦʢʘ ʢʘʢ ʚ 

ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʙʦʣʝʟʥʠ, ʢʘʢ ʬʠʪʦʬʪʦʨʦʟ (Phytophthora 

infestans) ʠ ʜʨʫʛʠʝ.  

ʉʨʝʜʠ ʚʩʝʭ ʢʫʣʴʪʫʨ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʚ ʤʠʨʝ, ʢʘʨʪʦʬʝʣʴ (Solanum tuberosum L.), ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʥʝʩʝʪ ʥʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʦʪ ʙʦʣʝʟʥʝʡ. ʌʠʪʦʬʪʦʨʦʟ ʢʘʨʪʦʬʝʣʷ, ʚʳʟʚʘʥʥʳʡ 

Phytophthora infestans, ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʚ ʦʩʥʦʚʥʳʭ ʨʘʡʦʥʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ. ʉʝʨʴʝʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʦʧʫʩʪʦʰʝʥʠʷ ʟʘʨʘʞʝʥʥʳʭ 

ʧʦʣʝʡ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʤʠʨʦʚʳʝ ʧʦʪʝʨʠ ʠʟ-ʟʘ ʬʠʪʦʬʪʦʨʦʟʘ ʝʞʝʛʦʜʥʦ ʧʨʝʚʳʰʘʶʪ 5 

ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʪʦʛʝʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʫʛʨʦʟʘ ʛʣʦʙʘʣʴʥʦʡ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʯʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʦʟʨʦʩʣʠ ʚʦ ʤʥʦʛʠʭ ʯʘʩʪʷʭ ʤʠʨʘ, ʚʢʣʶʯʘʷ ɸʟʝʨʙʘʡʜʞʘʥ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ ʩʪʨʘʥʝ. ʕʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʫʱʝʨʙʥʦʡ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. ʍʦʪʷ ʫʩʠʣʠʷ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ12. 2021 

https://doi.org/10.33619/2414-2948/73 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 81 

 

ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʙʦʣʝʟʥʠ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 

ʢʣʫʙʥʝʡ, ʦʙʥʘʜʝʞʠʚʘʶʪ, ʚʩʝ ʞʝ ʧʦʪʝʨʠ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ [5]. 

ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʬʫʥʛʠʮʠʜʘʤ ʫ 

ʥʝʢʦʪʦʨʳʭ ʠʟʦʣʷʪʦʨʦʚ ʛʨʠʙʦʚ ʚ ʨʝʛʠʦʥʘʭ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚʟʳʚʘʝʪ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. ʀʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ 

ʬʠʪʦʬʪʦʨʦʟʘ ʠʥʬʝʢʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʫʛʨʦʟʫ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʣʠ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʛʠʮʠʜʦʚ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʣʠ ʩʠʩʪʝʤʝ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʘʷ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 

ʨʘʟʨʘʙʦʪʢʠ, ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ-ʭʦʟʷʝʚ. 

ʅʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ P. infestans ʪʝʩʥʦ 

ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʤʘʣʦʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʠ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ ʟʘʚʦʟʦʤ 

ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʥʝʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚ ɸʟʝʨʙʘʡʜʞʘʥ. ɺʥʝʜʨʝʥʠʝ ʛʨʠʙʢʘ ʠ 

ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩʝʤʷʥ ʢʘʨʪʦʬʝʣʷ. ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, 

ʪʘʢʠʝ ʢʘʢ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʩʦʨʪʦʚ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʧʘʪʦʛʝʥʦʚ ʠ 

ʨʘʩ, ʦʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʳʭ ʪʘʢʪʠʢ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʠʚʝʣʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʬʠʪʦʬʪʦʨʦʟʦʤ. ʍʦʪʷ ʩʦʦʙʱʝʥʠʷ 

ʦ ʩʣʫʯʘʷʭ ʟʘʙʦʣʝʚʘʥʠʷ ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʠʟʦʣʷʪʦʚ 

ʛʨʠʙʦʚ ʬʠʪʦʬʪʦʨʦʟʘ ʚ ʈʝʩʧʫʙʣʠʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʠ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʠʙʦʚ ʚʘʞʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʜʝʢʚʘʪʥʦʡ ʪʘʢʪʠʢʠ ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ. ʀʟ-

ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʚʳʨʘʱʠʚʘʶʪʩʷ ʩʦʨʪʘ/ʢʣʦʥʳ ʢʘʨʪʦʬʝʣʷ, ʚʘʞʥʦ ʠʤʝʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʜʠʥʘʤʠʢʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʠʙʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʘʨʠʘʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʢʨʝʪʥʳʤʠ ʫʯʘʩʪʢʘʤʠ.  

ɺ ʨʘʟʥʳʝ ʛʦʜʳ ʭʦʟʷʡʩʪʚʘ, ʚʳʨʘʱʠʚʘʶʱʠʝ ʫʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ ʩʪʨʘʜʘʶʪ ʦʪ ʬʠʪʦʬʪʦʨʦʟʘ. 

ɺ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʢʣʠʤʘʪ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ ʧʘʪʦʛʝʥʘ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʪʙʨʘʢʦʚʘʥʥʳʝ ʢʣʫʙʥʠ, ʜʦʙʨʦʚʦʣʴʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʩʝʤʝʥʥʳʝ ʢʣʫʙʥʠ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʭʦʟʷʝʚʘ. ɼʘʞʝ ʧʦʯʚʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʟʘʨʘʞʝʥʠʷʤ. ʌʝʨʤʝʨʳ ʥʝ ʩʨʝʟʘʶʪ ʣʠʩʪʚʫ, ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʫʨʦʞʘʡ ʜʦʩʪʠʛʘʝʪ ʟʨʝʣʦʩʪʠ, ʬʝʨʤʝʨʳ ʥʝ ʩʦʙʠʨʘʶʪ ʫʨʦʞʘʡ ʩʦ ʚʩʝʛʦ ʧʦʣʷ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʧʦʵʪʘʧʥʳʡ ʧʦʜʭʦʜ, ʦʩʪʘʚʣʷʷ ʢʣʫʙʥʠ ʚ ʧʦʣʝ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʩʦʙʠʨʘʷ 

ʫʨʦʞʘʡ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʕʪʠ ʤʝʪʦʜʳ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʪʦʤʫ, ʯʪʦʙʳ ʧʘʪʦʛʝʥ 

ʦʩʪʘʚʘʣʩʷ ʚ ʧʦʯʚʝ ʠ ʩʣʫʞʠʣ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʩʝʟʦʥʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʬʝʨʤʝʨʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʚʳʨʘʱʠʚʘʶʪ ʢʘʨʪʦʬʝʣʴ ʢʘʢ ʤʦʥʦʢʫʣʴʪʫʨʫ ʙʝʟ ʩʝʚʦʦʙʦʨʦʪʘ. 

ʕʪʠ ʤʝʪʦʜʳ ʠ ʥʘʣʠʯʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʭʦʟʷʝʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʭʨʘʥʝʥʠʶ ʠʩʪʦʯʥʠʢʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ ʚ ʩʠʩʪʝʤʝ. ʀʜʝʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʬʠʪʦʬʪʦʨʦʟʘ 

ʷʚʣʷʶʪʩʷ ʧʨʦʭʣʘʜʥʳʝ ʥʦʯʠ (ʦʪ 12 ʜʦ 16 ÁC) ʠ ʪʝʧʣʳʝ ʜʥʠ (ʦʪ 16 ʜʦ 20 ÁC), 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʪʫʤʘʥʦʤ, ʜʦʞʜʝʤ ʠʣʠ ʜʣʠʪʝʣʴʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʚʣʘʞʥʦʩʪʠ ʣʠʩʪʴʝʚ. 

ʋʩʣʦʚʠʷ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʚʣʘʞʥʳʤʠ ʚ ʪʝʯʝʥʠʝ 7ï10 ʯʘʩʦʚ, ʯʪʦʙʳ ʧʨʦʠʟʦʰʣʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʧʦʨ. ʈʘʟʣʠʯʠʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʬʠʪʦʬʪʦʨʦʟʘ ʢʘʨʪʦʬʝʣʷ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʠ ʩʪʨʘʥʘʭ. ʈʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʠ ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷʤʠ ʚ ʭʘʨʘʢʪʝʨʝ ʦʩʘʜʢʦʚ ʤʝʞʜʫ ʩʝʟʦʥʘʤʠ ʠ ʛʦʜʘʤʠ. 
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ʈʘʟʣʠʯʠʷ ʪʘʢʞʝ ʦʙʲʷʩʥʷʶʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ, 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ, ʨʘʟʣʠʯʥʳʤʠ ʩʨʦʢʘʤʠ ʧʦʩʘʜʢʠ (ʧʦʙʝʛʠ ʙʦʣʝʟʥʝʡ) ʠ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ.  

ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʪʦʬʪʦʨʦʟʘ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʩʪʘʥʮʠʷʭ ʧʦ ʩʦʨʪʦʚʦʡ ʠʣʠ ʢʣʦʥʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ 

ʬʠʪʦʬʪʦʨʦʟ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʢʣʶʯʝʚʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʧʠʜʝʤʠʡ ʬʠʪʦʬʪʦʨʦʟʘ ʙʳʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʳ ʣʠʰʴ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʡʦʥʘʭ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ: ʪʝʤʧʝʨʘʪʫʨʫ, ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʚʣʘʞʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʯʘʩʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʪʝʦʩʪʘʥʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʩʪʘʥʮʠʷʭ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʥʘ ʩʪʘʥʮʠʠ ʙʳʣʦ ʨʘʟʚʝʨʥʫʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʥʘ ʨʘʟʚʠʪʠʝ ʬʠʪʦʬʪʦʨʦʟʘ ʥʝ ʙʳʣʦ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʝʥʦ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʛʠʦʥʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʧʠʜʝʤʠʠ 

ʬʠʪʦʬʪʦʨʦʟʘ. ʂʣʶʯʝʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʤʝʥʥʳʝ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ 

ʪʷʞʝʣʦʡ ʵʧʠʜʝʤʠʠ, ʚʢʣʶʯʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʫ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʯʘʩʪʦʪʘ ʠ ʪʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʚʦʟʨʦʩʣʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʫʩʧʝʭʦʚ ʚ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʴʶ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʛʠʮʠʜʦʚ, ʠʭ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʳʟʳʚʘʝʪ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʭʠʤʠʯʝʩʢʘʷ ʙʦʨʴʙʘ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠʟ-ʟʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʭ ʰʪʘʤʤʦʚ infestans [3, 4]. 

ʂʦʤʧʣʝʢʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʠʪʦʬʪʦʨʦʟʦʤ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʢʣʦʥʦʚ 

ʢʘʨʪʦʬʝʣʷ, ʬʫʥʛʠʮʠʜʦʚ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʝʜʣʘʛʘʝʪ 

ʥʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʂʝʜʘʙʝʢʘ ʠ ɼʘʰʢʝʩʘʥʘ. 

ʅʠʞʝʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ (ʩʪʨʘʪʝʛʠʠ ʢʦʥʪʨʦʣʷ) ʙʳʣʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʜʣʷ ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ ʢʘʨʪʦʬʝʣʷ:  

 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ (ʀɿʈ) 

ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʝʛʠʠ ʙʳʣʘ ʧʨʠʥʷʪʘ ʢʦʤʧʣʝʢʩʥʘʷ ʙʦʨʴʙʘ ʩ 

ʙʦʣʝʟʥʷʤʠ ʬʠʪʦʬʪʦʨʦʟʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʭʦʟʷʠʥʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʘʢʪʠʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʨʘʥʥʠʝ ʩʨʦʢʠ ʧʦʩʘʜʢʠ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʛʠʮʠʜʦʚ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀɿʈ ʜʘʣʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 50% ʠ 75% ʙʦʣʴʰʝ ʫʨʦʞʘʷ, ʯʝʤ ʧʨʠ ʧʦʟʜʥʝʡ ʧʦʩʘʜʢʝ (ʧʦʩʘʜʢʘ ʚ ʪʝʯʝʥʠʝ 

ʤʝʩʷʮʘ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ) ʚ ʦʜʠʥʦʯʢʫ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʢʦʥʪʨʦʣʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʘʭ, ʧʨʠʟʥʘʥʳ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ ʬʝʨʤʝʨʦʚ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩ ʙʦʨʴʙʦʡ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʬʝʨʤʝʨʳ ʥʝ ʠʤʝʶʪ ʜʦʩʪʫʧʘ ʢ ʫʣʫʯʰʝʥʥʳʤ ʫʩʪʦʡʯʠʚʳʤ ʩʦʨʪʘʤ ʠ ʬʫʥʛʠʮʠʜʘʤ, ʢʘʢ ʵʪʦ 

ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʢʦʨʦʛʦ ʵʬʬʝʢʪʘ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ 

ʇʝʨʚʦʝ ʦʧʨʳʩʢʠʚʘʥʠʝ ʩ ʈʠʜʦʤʠʣ MS ʠʟ ʨʘʩʯʝʪʘ 2,5 ʢʛ/ʛʘ, ʘ ʟʘʪʝʤ 2ï3 ʦʧʨʳʩʢʠʚʘʥʠʷ 

ɸʥʪʨʘʢʦʣ ʠʟ ʨʘʩʯʝʪʘ 3 ʢʛ/ʛʘ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʙʦʨʴʙʝ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʨʘʩʧʳʣʝʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʚ 

ʙʦʨʴʙʝ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ ʢʘʨʪʦʬʝʣʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʈʠʜʦʤʠʣ MS, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʘʢ 
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ʩʠʩʪʝʤʥʳʤ, ʪʘʢ ʠ ʟʘʱʠʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚ ʜʝʡʩʪʚʠʠ, ʜʘʣ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ (78,8%). ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʄʘʥʢʦʮʝʙ ʠ ɹʨʝʩʪʘʥ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʪʨʦʣʷ 

ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʜʘʚʘʣʠ 59,3% ʠ 46,8% ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʜʥʘʢʦ ʜʚʘ ʜʨʫʛʠʭ ʬʫʥʛʠʮʠʜʘ 

ʜʦʩʪʦʚʝʨʥʦ (ʈ<0,05) ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʬʠʪʦʬʪʦʨʦʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʫʯʘʩʪʢʦʤ. ʄʳ 

ʧʨʠʣhʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʬʫʥʛʠʮʠʜʳ ʍʣʦʨʪʘʣʦʥʠʣ ɽS ʠ Aʚʝʢʩʠʣ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ. ɺ ʮʝʣʦʤ, ʈʠʜʦʤʠʣ ʄS ʦʙʝʩʧʝʯʠʣ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ 

ʬʠʪʦʬʪʦʨʦʟʘ ʠ ʥʘʠʣʫʯʰʫʶ ʦʪʜʘʯʫ. ʇʦʵʪʦʤʫ ʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʢʫʧʠʪʴ ʝʛʦ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʬʫʥʛʠʮʠʜʘ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʬʫʥʛʠʮʠʜʦʚ ʠ ʥʘʣʠʯʠʝ ʦʧʨʳʩʢʠʚʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʙʦʨʴʙʘ ʩ 

ʬʠʪʦʬʪʦʨʦʟʦʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʬʫʥʛʠʮʠʜʘ-ʧʨʦʪʨʘʚʠʪʝʣʷ 

ʄʘʥʢʦʮʝʙ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʪʨʘʚʠʪʝʣʷ ʠʣʠ ʬʫʥʛʠʮʠʜʘ-ʧʨʦʪʨʘʚʠʪʝʣʷ, ʯʝʨʝʜʫʶʱʝʛʦʩʷ ʩ 

ʩʠʩʪʝʤʥʳʤ ʬʫʥʛʠʮʠʜʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʙʦʨʴʙʳ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ. 

ʇʦʩʪʦʷʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʛʠʮʠʜʦʚ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʧʦʚʳʰʝʥʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʳʩʢʠʚʘʥʠʡ [2]. 

 

ʋʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ 

ʇʨʠʤʝʥʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʘʭ ʧʨʘʢʪʠʢʠ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʬʠʪʦʬʪʦʨʝ ʩʦʨʪʦʚ ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʢʨʘʪʥʦʩʪʠ ʦʧʨʳʩʢʠʚʘʥʠʡ, ʥʦ 

ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʧʝʩʪʠʮʠʜʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʨʘʩʪʝʥʠʝ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʨʘʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ [1]. ʄʝʩʪʥʳʡ ʩʦʨʪ ʉʝʚʠʥʜʞ, 

ʛʦʣʣʘʥʜʩʢʠʡ ʂʦʥʪʘʪʘ, ʥʝʤʝʮʢʠʝ ɸʜʨʝʪʪʘ ʠ ʃʠʢʘʨʠʷ, ʨʦʩʩʠʡʩʢʠʡ ʃʦʨʭ ʧʦʢʘʟʘʣʠ ʥʠʟʢʫʶ 

ʣʠʩʪʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʠʪʦʬʪʦʨʦʟʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ɸʤʠʨʠ 600, ʨʦʩʩʠʡʩʢʠʝ ʆʛʦʥʝʢ ʠ 

ʅʝʚʩʢʠʡ, ʥʝʤʝʮʢʠʡ ʂʦʣʝʪ, ʛʦʣʣʘʥʜʩʢʘʷ ʄʦʥʦʣʠʟʘ ʧʦʢʘʟʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʣʠʩʪʦʚʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ɺ ʩʣʫʯʘʝ ʩ ʢʣʫʙʥʷʤʠ ʤʝʩʪʥʳʡ ʩʦʨʪ ɸʤʠʨʠ 600, ʥʝʤʝʮʢʠʝ ɺʠʥʝʪʘ ʠ ɸʜʨʝʪʪʘ, 

ʨʦʩʩʠʡʩʢʠʡ ʅʝʚʩʢʠʡ, ʘ ʪʘʢʞʝ ʛʦʣʣʘʥʜʩʢʘʷ ʉʠʤʬʦʥʠʷ ʧʦʢʘʟʘʣʠ ʥʘʠʚʳʩʰʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʫʩʪʦʡʯʠʚʳʭ ʢ ʬʠʪʦʬʪʦʨʝ ʩʦʨʪʦʚ ʥʝʪ. 

 

ʏʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ (ʩʝʚʦʦʙʦʨʦʪ) 

ɼʣʷ ʧʘʪʦʛʝʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʠʪʦʬʪʦʨʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʝʠʚʘʶʪʩʷ ʚʝʪʨʦʤ ʠ 

ʜʦʞʜʝʤ, ʧʨʝʨʳʚʘʥʠʝ ʧʦʩʝʚʘ ʠ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʷ çʙʝʟ ʭʦʟʷʠʥʘè ʤʦʞʝʪ ʬʠʟʠʯʝʩʢʠ ʧʦʤʝʰʘʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʙʦʣʝʟʥʠ ʠ ʧʨʠʚʝʩʪʠ ʢ ʟʘʭʚʘʪʫ ʩʧʦʨ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʜʦʩʪʫʧʥʳʡ 

ʧʘʪʦʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. 

ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʥʦʶ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʯʝʨʝʜʦʚʘʥʠʷ ʘ ʪʘʢʞʝ ʩʤʝʩʠ 

ʢʫʣʴʪʫʨ ʢʘʨʪʦʬʝʣʷ ʠ ʯʝʩʥʦʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʤʝʩʴ ʢʘʨʪʦʬʝʣʷ ʩ ʯʝʩʥʦʢʦʤ ʪʘʢʞʝ 

ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʠʪʦʬʪʦʨʦʟʘ ʟʘ ʩʯʝʪ ʨʘʟʙʘʚʣʝʥʠʷ ʠʥʦʢʫʣʷʪʦʚ ʠ/ʠʣʠ 

ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʣʝʪʫʯʠʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʶʪ ʩʨʝʜʫ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʬʠʪʦʬʪʦʨʦʟʘ ʚ ʢʘʨʪʦʬʝʣʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʯʝʩʥʦʢ ʰʠʨʦʢʦ 

ʚʳʨʘʱʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʩʦʢʦʛʦʨʴʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʭʦʜʥʦʡ ʢʫʣʴʪʫʨʳ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʜʣʷ ʨʳʥʢʘ; ʚʦ-ʚʪʦʨʳʭ, ʩʦʚʤʝʩʪʥʦʝ ʚʳʨʘʱʠʚʘʥʠʝ ʠʣʠ ʯʝʨʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʙʦʣʝʟʥʠ, ʠ, ʚʝʨʦʷʪʥʦ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʚʳʜʝʣʷʝʤʦʝ ʢʫʣʴʪʫʨʦʡ, ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʤʠʢʨʦʢʣʠʤʘʪ, ʯʪʦʙʳ ʙʳʪʴ ʚʨʘʞʜʝʙʥʳʤ ʧʘʪʦʛʝʥʫ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʳʩʢʠʚʘʥʠʡ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʩʣʘʙʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʦʩʥʘʱʝʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʦʧʫʣʷʮʠʡ ʧʘʪʦʛʝʥʦʚ. ʃʶʙʦʡ ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʙʳʣ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʳʣʝʥʠʷ ʬʫʥʛʠʮʠʜʦʚ ʠʣʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʦʨʴʙʝ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ. 

ʆʜʥʘʢʦ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʛʠʮʠʜʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʢʫʣʴʪʫʨʦʡ ʚ ʜʦʧʦʣʥʝʥʠʝ 

ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʦʨʴʙʝ ʩ ʬʠʪʦʬʪʦʨʦʟʦʤ ʚ ʭʦʟʷʡʩʪʚʘʭ, 

ʚʳʨʘʱʠʚʘʶʱʠʭ ʢʘʨʪʦʬʝʣʴ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ, ʪʘʢʠʭ ʢʘʢ 

ʙʦʣʝʟʥʠ, ʪʘʢʠʭ ʢʘʢ ʬʠʪʦʬʪʦʨʦʟ. ʌʠʪʦʬʪʦʨʦʟ ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ ʙʦʨʴʙʳ: ʠʩʧʦʣʴʟʫʡʪʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʝʤʝʥʘ ʙʝʟ ʙʦʣʝʟʥʝʡ, 

ʫʥʠʯʪʦʞʘʡʪʝ ʦʪʙʨʘʢʦʚʘʥʥʳʝ ʢʣʫʙʥʠ ʧʫʪʝʤ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠʣʠ ʛʣʫʙʦʢʦʛʦ ʟʘʢʘʧʳʚʘʥʠʷ, 

ʫʥʠʯʪʦʞʘʡʪʝ ʧʨʦʨʦʩʪʢʠ ʢʘʨʪʦʬʝʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʦʰʣʦʛʦ ʩʝʟʦʥʘ ʥʘ ʙʣʠʟʣʝʞʘʱʠʭ ʧʦʣʷʭ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʝʟʦʥʘ, ʫʥʠʯʪʦʞʘʡʪʝ ʟʘʨʘʞʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʩʦʢʨʘʪʠʪʝ ʧʝʨʠʦʜʳ ʫʚʣʘʞʥʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ, ʧʨʘʚʠʣʴʥʦ ʨʘʩʩʯʠʪʘʚ ʚʨʝʤʷ 

ʧʦʣʠʚʘ, ʥʘʯʥʠʪʝ ʨʘʩʧʳʣʷʪʴ ʬʫʥʛʠʮʠʜ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʘʪʦʛʝʥʘ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ, 

ʜʦʞʜʠʪʝʩʴ ʚʳʩʳʭʘʥʠʷ ʙʦʪʚʳ ʧʝʨʝʜ ʩʙʦʨʦʤ ʫʨʦʞʘʷ, ʠʩʧʦʣʴʟʫʡʪʝ ʫʩʪʦʡʯʠʚʳʝ ʩʦʨʪʘ, 

ʠʩʧʦʣʴʟʫʡʪʝ ʩʝʣʝʢʪʠʚʥʳʝ ʬʫʥʛʠʮʠʜʳ. 

ʇʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʢʫʣʴʪʫʨʝ ʠ ʧʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ 

ʥʘʜʝʷʪʴʩʷ ʥʘ ʩʢʦʨʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʤʦʞʝʪ ʩʪʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ 

ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ.  
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SOME EXTERNAL CHARACTERISTICS OF THE GALA AND BOZAKH SHEEP 

NATIVE  BREEDS AND THEIR HYBRIDS  

 

ÉAbdullayev Q., Dr. habil., Azerbaijan State Agrarian University, Ganja, Azerbaijan 

ÉFarajullayeva I., Azerbaijan State Agrarian University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚʷʟʢʘ ʦʚʝʮ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʘʢ ʚ ʤʘʣʳʭ, ʪʘʢ ʠ ʚ 

ʢʨʫʧʥʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʠ ʧʨʦʮʝʩʩʫ ʦʪʙʦʨʘ ʫʜʝʣʷʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʢʨʝʱʠʚʘʥʠʷ ʤʝʩʪʥʳʭ ʦʚʝʮ (ʟʘʧʘʜʥʘ ̫ ʯʘʩʪ ɹ ʩʪʨʘʥʳ) ʧʷʪʴ 

ʧʣʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 1,5-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ ʧʨʠʦʙʨʝʪʝʥʳ ʚ ʩʝʣʝ ɻʘʣʘ (ɸʧʰʝʨʦʥ) ʠ 

ʜʦʩʪʘʚʣʝʥʳ ʥʘ ʬʝʨʤʫ ɻʘʜʞʠ ʊʘʛʠ ʚ ɼʘʰʢʝʩʘʥʩʢʦʤ ʨʘʡʦʥʝ. ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ 

ʠʟ ʤʝʩʪʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʧʦ 100 ʦʚʝʮ ʚ ʢʘʞʜʦʡ. ʆʧʣʦʜʦʪʚʦʨʝʥʠʝ ʩʘʤʦʢ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 15 

ʦʢʪʷʙʨʷ ʧʦ 1 ʜʝʢʘʙʨʷ. ʇʦ ʜʘʥʥʳʤ ʠʥʜʝʢʩʘʮʠʠ ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʤʝʩʪʥʦʡ ʧʦʨʦʜʳ ʦʚʝʮ ʙʦʟʘʭ 

ʣʫʯʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʨʦʜ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʪʦʤ, ʯʪʦ ʧʦʛʦʣʦʚʴʝ ʧʦʨʦʜ ʛʘʣʘ ʠ ʙʦʟʘʭ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʧʨʝʜʛʦʨʴʷʤ 

ɸʟʝʨʙʘʡʜʞʘʥʘ. 

 

Abstract. In Azerbaijan, sheep mating is natural in both small and large sheep farms and very 

little attention is paid to the selection process. For industrial crossing of local sheep (western part of 

the country), five breeding rams of 1.5 years old were purchased in the village of Gala (Absheron) 

and delivered to the Gaji Tagi farm in the Dashkesan district. Two groups were formed from a 

native herd of 100 sheep each. Fertilization of females was carried out from October 15 to 

December 1. According to the indexing data, the external signs of the native breed of Bozakh sheep 

are better than those of other similar breeds. From the results obtained, it should be concluded that 

the livestock of Gala and Bozakh breeds can be adapted to the foothills of Azerbaijan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʨʘʥ-rʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʛʠʙʨʠʜ,r ʞʠʚʘʷ ʤʘʩʩʘ, ʠʥʜʝʢʩ ʪʝʣʘ, ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ. 

 

Keywords: breeding rams, hybrids, live weight, body index, growth and development. 

 

ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʥʘ ʙʘʨʘʥʠʥʫ ʚʳʟʚʘʣ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ ʤʝʩʪʥʳʭ ʛʨʫʙʦʰʝʨʩʪʥʳʭ ʦʚʝʮ, ʫʢʨʝʧʣʝʥʠʷ ʠʭ ʩʪʨʫʢʪʫʨʳ ʪʝʣʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʤʷʩʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʛʦ ʫʩʚʦʝʥʠʷ ʢʦʨʤʦʚ ʠ ʧʘʩʪʙʠʱʥʦʛʦ 

ʢʦʨʤʣʝʥʠʷ [1]. 
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ɻʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʦʚʮʝʚʦʜʩʪʚʘ ð ʧʨʦʚʝʨʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʦʪʦʙʨʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɽʩʣʠ ʬʝʨʪʠʣʴʥʦʩʪʴ ʩʘʤʮʘ ʠ ʩʘʤʢʠ ʦʚʝʮ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʧʘʨʠʚʘʥʠʠ, 

ʥʝʠʟʚʝʩʪʥʘ, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʣʦʜʦʪʚʦʨʷʝʤʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʧʣʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʩʣʫʯʘʷ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʘʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʞʠʚʦʪʥʳʭ ʧʦ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʟʥʘʪʴ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʝʜʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʥʠʛʘ ʦ ʚʳʙʨʘʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʠ ʞʠʚʦʪʥʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʥʠʛʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʜʦʤ. ʇʨʦʮʝʩʩ ʦʪʙʦʨʘ ʠ 

ʦʩʝʤʝʥʝʥʠʷ ʞʠʚʦʪʥʳʭ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʢʥʠʛʝ ʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʜʘ [2, 3]. 

ʆʜʥʘʢʦ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʧʘʨʠʚʘʥʠʝ ʦʚʝʮ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʢʘʢ ʚ ʥʝʙʦʣʴʰʠʭ, ʪʘʢ 

ʠ ʚ ʢʨʫʧʥʳʭ ʦʚʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʠ ʧʨʦʮʝʩʩʫ ʦʪʙʦʨʘ ʫʜʝʣʷʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʪʝʣʫ, ʚ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʚʫʭ ʷʛʥʷʪ 

ʦʪ ʦʚʝʮ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʦʯʠʱʝʥʠʷ ʩʪʘʜʘ ʦʪ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʯʠʩʪʦʧʦʨʦʜʥʳʭ ʧʦʨʦʜ ʠ 

ʧʦʣʫʯʝʥʠʷ ʜʦʭʦʜʘ ʬʝʨʤʳ. ɺ ʩʣʫʯʘʝ ʤʦʣʦʯʥʦʛʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʦʩʪʘʚ ʤʦʣʦʢʘ [4]. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʨʘʟʚʝʜʝʥʠʷ ð ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʞʜʫ 

ʧʦʨʦʜʘʤʠ ʞʠʚʦʪʥʳʭ. ʎʝʣʴ ʨʘʟʚʝʜʝʥʠʷ ʯʘʩʪʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʣʝʤʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʷʩʘ, ʤʦʣʦʢʘ ʠ ʰʝʨʩʪʠ, ʘ ʪʘʢʞʝ ʥʘ ʠʭ ʚʥʝʰʥʝʤ ʚʠʜʝ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʛʨʫʧʧʳ ʤʝʩʪʥʳʭ ʜʠʢʠʭ ʦʚʝʮ, 

ʢʘʞʜʘʷ ʧʦ 100 ʦʚʝʮ. ɻʨʫʧʧʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚ ʬʝʨʤʝʨʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʆʆʆ çɻʘʜʞʠ ʊʘʛʠè ʚ 

ɼʘʰʢʝʩʘʥʩʢʦʤ ʨʘʡʦʥʝ. ʆʧʣʦʜʦʪʚʦʨʝʥʠʝ ʩʘʤʦʢ ʧʨʦʚʦʜʠʣʠ ʩ 15 ʦʢʪʷʙʨʷ ʧʦ 1 ʜʝʢʘʙʨʷ.  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʝʩʪʥʦʡ ʧʦʨʦʜʳ ʦʚʝʮ ʙʦʟʘʭ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʨʦʜʳ ʛʘʣʘ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʪʘʚʣʝʥ ʨʷʜ ʟʘʜʘʯ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ 

ʚʣʠʷʥʠʷ ʧʦʤʝʩʝʡ ʥʘ ʤʷʩʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʚʝʮ ʠ ʥʝʢʦʪʦʨʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʣʦʢ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʢʨʝʱʠʚʘʥʠʷ ʦʚʝʮ ʧʦʨʦʜʳ ʙʦʟʘʭ ʩ ʙʘʨʘʥʘʤʠ ʧʦʨʦʜʳ ʛʘʣʘ. ɾʠʚʘʷ ʤʘʩʩʘ ð ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ 

ʩʝʣʝʢʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʚ ʤʷʩʥʦʤ ʠ ʤʦʣʦʯʥʦʤ ʦʚʮʝʚʦʜʩʪʚʝ. ʇʨʦʷʚʣʝʥʠʝ ʵʪʦʛʦ ʩʠʤʧʪʦʤʘ 

ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [5]. 

ɾʠʚʦʡ ʚʝʩ ʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʨʦʜ ʙʦʟʘʭ ʠ ʛʘʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʝ, ʧʦʢʘʟʘʥ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ɾʀɺɸʗ ʄɸʉʉɸ ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ 
 

ɻʨʫʧʧʳ ʂʦʣ-ʚʦ ʇʦʢʘʟʘʪʝʣʠ 

M Ñ m, ʢʛ ŭ, ʢʛ ʉv, % Lim, ʢʛ 

ɹʘʨʘʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʨʦʜʳ ʛʘʣʘ, 18 ʤʝʩʷʯʥʳʝ 5 75,2Ñ4,2 6,00 7,1 69,2ï81,2 

ʆʚʮʳ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʨʦʜʳ ʙʦʟʘʭ, 18 ʤʝʩʷʯʥʳʝ 5 51,7Ñ2,24 4,43 7,6 47,3ï56,2 

 

ɾʠʚʘʷ ʤʘʩʩʘ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ ʛʘʣʘ ʩʦʩʪʘʚʠʣʘ 75,2Ñ4,2 ʢʛ (ʊʘʙʣʠʮʘ 1). ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʦʥʠ ʚʝʩʷʪ 69,2 ... 81,2 ʢʛ. ɺʝʩ ʙʦʟʘʭʩʢʠʭ ʦʚʝʮ ʩʦʩʪʘʚʠʣ 51,7Ñ2,24 ʢʛ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠ ʩʪʨʦʝʥʠʷ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʪʝʣʘ ʙʳʣʠ ʜʘʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʞʠʚʦʪʥʳʭ (ʊʘʙʣʠʮʘ 2). 

ʀʟ ʊʘʙʣʠʮʳ 2 ʚʠʜʥʦ, ʯʪʦ ʚʳʩʦʪʘ ʜʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʝʜʨʘ ʧʦʨʦʜʳ ʦʚʝʮ çɻʘʣʘè 

ʩʦʩʪʘʚʣʷʝʪ 77,2 ʩʤ, ʚʳʩʦʪʘ ʧʦʜʙʦʨʦʜʢʘ ð 78,0 ʩʤ, ʚʳʩʦʪʘ ʛʨʫʜʠ ð 99,5 ʩʤ, ʚʳʩʦʪʘ ʨʝʟʮʦʚ ð 

8,7 ʩʤ. ʋ ʧʦʨʦʜʳ ʙʦʟʘʭ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʶʪ 8,6; 9,0; 12,2; ʠ ʥʘ 1,4 ʩʤ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʧʦʨʦʜʳ ʛʘʣʘ. ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷ ʪʝʣʘ ʙʘʨʘʥʦʚ ʨʘʟʥʳʭ ʧʦʨʦʜ ʚ 
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(ʊʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 2 

ɺʅɽʐʅʀɽ ʇʆʂɸɿɸʊɽʃʀ ʇʆɼʆʇʓʊʅʓʍ ɾʀɺʆʊʅʓʍ, ʩʤ 
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ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʨʦʜʳ ʛʘʣʘ, n=5 

M Ñ m, ʩʤ 77,2Ñ1,48 78,0Ñ1,53 35,9Ñ0,51 79,0Ñ1,48 25,4Ñ0,82 99,5Ñ1,47 8,7Ñ0,14 

ŭ, ʩʤ 4,90 5,62 0,36 4,97 1,78 4,78 0,31 

ʉv, % 6,35 7,28 0,47 6,44 2,31 6,20 2,4 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʧʦʨʦʜʳ ʙʦʟʘʭ, n=5 

M Ñ m, ʩʤ 68,6Ñ0,94 69,0Ñ0,98 31,5Ñ0,38 70,5Ñ0,71 22,4Ñ0,42 87,3Ñ0,85 7,3Ñ0,10 

ŭ, ʩʤ 1,20 1,63 0,08 1,66 0,10 1,62 0,25 

ʉv, % 1,56 2,11 0,11 2,15 0,14 2,10 2,8 

 

ʊʘʙʣʠʮʘ 3 

ʀʅɼɽʂʉʓ ʊɽʃɸ ʇʆɼʆʇʓʊʅʓʍ ɾʀɺʆʊʅʓʍ 
 

ʇʦʢʘʟʘʪʝʣʠ ɹʘʨʘʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʧʦʨʦʜʘ ʛʘʣʘ ʧ=5 ʧʦʨʦʜʘ ʙʦʟʘʭ, ʧ=5 

ɼʣʠʥʥʦʥʦʛʦʩʪʴ 53,9 54,3 

ɼʣʠʥʦʪʝʣʦʩʪʴ 101,3 102,2 

ʇʦʣʥʦʪʘ 126,4 123,8 

ʉʪʦʡʢʦʩʪʴ ʙʝʜʨʘ 99,0 103,5 

ʂʦʩʪʠʩʪʦʩʪʴ 11,15 10,58 

 

ɺʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʣʘ ʙʘʨʘʥʳ ʧʦʨʦʜʳ çɻʘʣʘè, ʢ ʧʨʠʤʝʨʫ, ʧʦ 

ʜʣʠʥʥʦʥʦʛʦʩʪʠ, ʫʜʣʠʥʝʥʥʦʩʪʠ, ʧʨʷʤʦʩʪʦʷʱʝʤʫ ʚʳʤʷ, ʦʪʩʪʘʶʪ ʦʪ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ ʙʦʟʘʭ ʥʘ 

0,4 ... 4,5%. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʙʦʟʘʭʩʢʦʡ ʧʦʨʦʜʳ ʙʳʣʠ ʥʘ 0,6 ... 2,6% ʤʝʥʴʰʝ ʧʦʨʦʜʳ ʛʘʣʘ, ʟʘ 

ʩʯʝʪ ʧʦʣʥʦʪʳ ʠ ʢʦʩʪʠʩʪʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʣʝʤʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʧʦʨʦʜʳ ʛʘʣʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʩʧʫʙʣʠʢʠ ʚ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʞʠʚʘʷ ʤʘʩʩʘ ʙʘʨʘʥʦʚ ʩʦʩʪʘʚʠʣʘ 75,2 ʢʛ ʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʳʤ 

ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ. ɹʦʟʘʭʩʢʠʝ ʙʘʨʘʥʳ ʙʳʣʠ ʥʘ 23,5 ʢʛ (31,25%) ʤʝʥʴʰʝ ʧʦ ʞʠʚʦʡ ʤʘʩʩʝ, ʠ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ ʤʝʥʴʰʝ ʧʦ ʨʘʟʤʝʨʫ ʪʝʣʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʙʘʚʣʝʥʠʷ ʢʨʦʚʠ ʦʚʝʮ ʧʦʨʦʜʳ ʛʘʣʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʞʠʚʫʶ ʤʘʩʩʫ ʠ ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʤʷʩʘ ʤʝʩʪʥʳʭ ʦʚʝʮ. ʇʨʦʜʫʢʪʳ ʩʧʝʨʤʳ ʠ ʠʭ ʢʘʯʝʩʪʚʦ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ, ʷʚʣʷʷʩʴ ʚʘʞʥʝʡʰʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ 

ʬʝʨʪʠʣʴʥʦʩʪʠ ʞʠʚʦʪʥʳʭ [6]. 

ʇʝʨʝʜ ʦʧʣʦʜʦʪʚʦʨʝʥʠʝʤ ʩʘʤʦʢ ʩʘʤʮʦʚ ʦʙʫʯʘʶʪ ʚʩʪʘʚʣʷʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʚʣʘʛʘʣʠʱʝ. 

ʈʦʜʦʩʣʦʚʥʫʶ ʩʧʝʨʤʫ ʧʦʣʫʯʘʣʠ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʣʘʛʘʣʠʱʘ ʠ ʦʮʝʥʠʚʘʣʠ ʥʘ ʧʦʜʚʠʞʥʦʩʪʴ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʠ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ (ʊʘʙʣʠʮʘ 4). 

ʀʟ ʊʘʙʣʠʮʳ 4 ʷʩʥʦ, ʯʪʦ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ ʩʦʩʪʘʚʣʷʣ 20,64 ʤʣ, ʘ ʚ ʩʨʝʜʥʝʤ 2,06 ʤʣ ʧʦʩʣʝ 

10 ʵʷʢʫʣʷʮʠʡ ʫ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ ʛʘʣʘ; ʫ ʙʦʟʘʭʩʢʠʭ ʙʘʨʘʥʦʚ ʦʥ ʩʦʩʪʘʚʠʣ 19,04 ʤʣ, ʚ ʩʨʝʜʥʝʤ 
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1,90 ʤʣ. ɺ ʮʝʣʦʤ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ ʫ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ ʙʦʟʘʭ ʙʳʣ ʥʘ 0,16 ʤʣ ʤʝʥʴʰʝ, ʯʝʤ ʫ 

ʧʦʨʦʜr  ʛʘʣʘ. ʉʢʦʨʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʠ ʣʠʥʝʡʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʦʧʣʦʜʦʪʚʦʨʝʥʠʠ (ʊʘʙʣʠʮʘ 5). 

 

ʊʘʙʣʠʮʘ 4 

ʆɹʒɽʄ ʕʗʂʋʃʗʊɸ ʋ ɹɸʈɸʅʆɺ ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ, ʤʣ 
 

ˉ ʦʚʝʮ ʆʙʱʠʡ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʤʣ M Ñ m, ʤʣ ŭ, ʤʣ Cv, % Lim, ʤʣ 

ʇʦʨʦʜʘ ʛʘʣʘ 

186 21,2 2,12Ñ0,08 0,20 3,2 1,86ï3,35 

187 21,4 2,14Ñ0,14 0,35 3,1 1,67ï3,10 

188 21,2 2,12Ñ0,07 0,22 3,2 1,87ï2,41 

189 20,1 2,01Ñ0,10 0,38 3,3 1,75ï2,74 

190 19,5 1,95Ñ0,12 0,35 3,0 1,64ï2,46 

ʉʨʝʜʥʝʝ 20,68 2,07Ñ0,11 0,30 3,16 1,76ï2,82 

ʇʦʨʦʜʘ ʙʦʟʘʭ 

201 20,5 2,05Ñ0,15 0,54 3,1 1,73ï2,73 

202 17,3 1,73Ñ0,13 0,40 3,2 1,36ï2,81 

203 16,8 1,68Ñ0,12 0,48 3,1 1,56ï2,32 

204 20,2 2,02Ñ0,14 0,43 3,2 1,79ï2,77 

205 18,4 1,84Ñ0,14 0,39 3,0 1,47ï2,31 

ʉʨʝʜʥʝʝ 18,64 1,86Ñ0,13 0,44 3,1 1,59ï2,59 

 
ʊʘʙʣʠʮʘ 5 

ʇʆɼɺʀɾʅʆʉʊʔ ʉʇɽʈʄɸʊʆɿʆʀɼʆɺ ʋ ɹɸʈɸʅʆɺ ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ 
 

ʂʦʣʠʯʝʩʪʚʦ M Ñ m, ʙʘʣʣʳ ŭ, ʙʘʣʣʳ Cv, % Lim, ʙʘʣʣʳ 

ʇʦʨʦʜʘ ʛʘʣʘ 

186 8,4Ñ0,09 0,34 3,10 8,1ï9,0 

187 8,2Ñ0,08 0,25 3,30 7,9ï8,7 

188 8,5Ñ0,09 0,34 3,09 7,8ï8,7 

189 8,3Ñ0,05 0,37 3,40 8,1ï8,6 

190 8,2Ñ0,08 0,23 3,16 7,9ï8,7 

ʉʨʝʜʥʝʝ 8,3Ñ0,08 0,30 3,25 7,9ï8,3 

ʇʦʨʦʜʘ ʙʦʟʘʭ 

201 8,1Ñ0,08 0,32 3,10 7,9ï8,7 

202 8,0Ñ0,05 0,16 3,15 7,7ï8,2 

203 8,0Ñ0,07 0,25 3,07 7,8ï8,5 

204 8,3Ñ0,09 0,36 3,20 7,8ï8,7 

205 8,2Ñ0,07 0,22 3,15 7,8ï8,5 

ʉʨʝʜʥʝʝ 8,1Ñ0,06 0,27 3,14 7,8ï8,5 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠ ̫ʠ ʫʭʦʜ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ. ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʢʪʠʚʥʦʩʪʴ ʩʧʝʨʤʳ ʫ ʙʘʨʘʥʦʚ ʧʦʨʦʜʳ ʛʘʣʘ 

ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 8,2 ʙʘʣʣʘ, ʘ ʫ ʙʦʟʘʭʩʢʠʭ ʙʘʨʘʥʦʚ ð 8,1 ʙʘʣʣʘ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʩʧʝʨʤʳ ʧʦʨʦʜ ʛʘʣʘ ʠ ʙʦʟʘʭ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʢ ʦʧʣʦʜʦʪʚʦʨʝʥʠʶ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ ʚ ʨʝʛʠʦʥʘʭ ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʘ ʚ ʩʪʨʘʥʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʙʦʟʘʭʩʢʠʭ ʦʚʝʮ, ʚʳʚʝʜʝʥʥʳʭ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʟʝʨʙʘʡʜʞʘʥʘ (ʊʘʙʣʠʮʘ 6). 
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ʊʘʙʣʠʮʘ 6  

ɾʀɺʆʁ ɺɽʉ ʇʆɼʆʇʓʊʅʓʍ ɾʀɺʆʊʅʓʍ, ʢʛ 
 

ɺʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ n ʇʦʢʘʟʘʪʝʣʠ 

ʄ Ñ m, ʢʛ ŭ, ʢʛ CV, % Lim, ʢʛ 

ʆʚʮʳ ʧʦʨʦʜʳ ʙʦʟʘʭ, 24 ... 28 ʤʝʩʷʮʝʚ 200 52,6Ñ0,38 3,40 6,2 44,3ï61,2 

 

ʀʟ ʊʘʙʣʠʮʳ 6 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʨʝʜʥʠʡ ʚʝʩ ʞʠʚʦʡ ʤʘʩʩʳ ʤʝʩʪʥʳʭ ʦʚʝʮ ʧʦʨʦʜʳ 

ʙʦʟʘʭ ʚ 52,6 ʢʛ, ʚʘʨʠʘʮʠʠ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 44,3 ʜʦ 61,2 ʢʛ. ɻʦʜʦʚʘʷ ʩʪʨʠʞʢʘ ʰʝʨʩʪʠ ʫ ʩʘʤʦʢ 

ʩʦʩʪʘʚʠʣʘ 1,7 ... 2 ʢʛ, ʘ ʫ ʩʘʤʮʦʚ ð 2,1 ... 2,4 ʢʛ. 

ʊʘʢʞʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʥʝʰʥʠʝ ʨʘʟʤʝʨʳ ʤʝʩʪʥʳʭ ʙʦʟʘʭʩʢʠʭ ʦʚʝʮ (ʊʘʙʣʠʮʘ 7). 
 

ʊʘʙʣʠʮʘ 7 

ɺʅɽʐʅʀɽ ʇɸʈɸʄɽʊʈʓ ʊɽʃʆʉʃʆɾɽʅʀʗ ʋ ʇʆɼʆʇʓʊʅʓʍ ʆɺɽʎ, ʚ ʩʤ 
 

ʇʘʨʘʤʝʪʨʳ ʇʦʢʘʟʘʪʝʣʠ 

M Ñ m, cm ŭ, ʩʤ Cv, % 

ɺʳʩʦʪʘ ʜʦ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʝʜʨʘ 65,42Ñ0,39 2,21 3,3 

ɺʳʩʦʪʘ ʜʦ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʝʠ 66,31Ñ0,42 2,13 3,2 

ɻʣʫʙʠʥʘ ʛʨʫʜʠ 30,2Ñ0,17 1,04 3,4 

ʄʝʨʠʜʠʦʥʘʣʴʥʘʷ ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ  65,5Ñ0,38 2,59 4,0 

ɻʣʫʙʠʥʘ ʛʨʫʜʠ  19,9Ñ0,19 0,23 1,2 

ɻʨʫʜʥʘʷ ʦʭʘʧʢʘ 87,9Ñ0,52 3,22 4,0 

ʄʘʣʦʙʝʨʮʦʚʘʷ ʦʭʘʧʢʘ 6,9Ñ0,07 0,38 6,0 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠʥʜʝʢʩʳ ʪʝʣʦʩʣʦʞʝʥʠʷ ʦʚʝʮ, ʫʢʘʟʘʥʥʳʝ 

ʚ ʊʘʙʣʠʮʝ 8. 

 

ʊʘʙʣʠʮʘ 8 

ʀʅɼɽʂʉʓ ʊɽʃʆʉʃʆɾɽʅʀʗ ʋ ʇʆɼʆʇʓʊʅʓʍ ʆɺɽʎ, % (n=100) 
 

ʇʦʢʘʟʘʪʝʣʠ 

ʜʣʠʥʥʦʥʦʛʦʩʪʴ ʜʣʠʥʥʦʪʝʣʦʩʪʴ ʧʦʣʥʦʪʘ ʩʪʦʡʢʦʩʪʴ ʜʦ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʙʝʜʨʘ 

ʢʦʩʪʠʩʪʦʩʪʴ 

52,8 100,3 125,8 101,6 11,2 

 

ʇʦ ʠʥʜʝʢʩʘʮʠʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʥʦʛʠ, ʪʝʣʦʩʣʦʞʝʥʠʝ ʠ ʩʪʦʡʢʦʩʪʠ ʫ ʤʝʩʪʥʦʡ ʧʦʨʦʜ rʦʚʝʮ 

ʙʦʟʘʭ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʯʝʤ ʫ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʨʦʜ, ʦʪ ʢʦʪʦʨʳʭ ʦʥʠ ʦʪʩʪʘʶʪ ʧʦ 

ʢʦʩʪʠʩʪʦʩʪʠ ʠ ʧʦʣʥʦʪʝ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪ,ɹ ʯʪʦ ʧʦʛʦʣʦʚʴʝ ʧʦʨʦʜ 

ʛʘʣʘ ʠ ʙʦʟʘʭ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʧʨʝʜʛʦʨʴʷʤ ɸʟʝʨʙʘʡʜʞʘʥʘ. 
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Abstract. The article under discussion considers methods of quality control of turkey meat 

products. The author believes that the quality control of food raw materials and food products is 

a significant stage in the production of food products. It is important to organize research aimed at 

improving the quality and safety of turkey meat products, using accurate, rapid, and highly effective 

methods of infrared spectroscopy and chromato-mass spectrometry to determine its chemical 

composition to develop methods to determine the correctness of HS codes. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩ ̫ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʘ ʠʥʜʝʝʢ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ð ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʪʘʜʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʠʟ ʤʷʩʘ ʠʥʜʝʡʢʠ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʯʥʳʭ, 

ʦʧʝʨʘʪʠʚʥʳʭ, ʠ ʠʤʝʶʱʠʭ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʭʨʦʤʘʪʦ- 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠ ̫ʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʢʦʜʦʚ ʊʅ ɺʕɼ. 

 

Keywords: normative requirements, technical requirements, hygienic and microbiological 

standards, safety system, qualimetric method, photometric method, atomic absorption method, 

chromatographic method. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠ,̫ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠ,̫ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ, ʩʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, 

ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ. 

 

Discussion 

Good nutrition is one of the most important determinants of public health. One of important 

conditions of reception of high-quality meat products for a food of people is use in their structure of 

meat raw materials of high food and biological value [1]. 

Human needs in nutrients were reflected in the concept of balanced nutrition, which was 

developed in the twentieth century. It was based on the law of conservation of energy in a living 

organism, formulated by R. Mayer and H. Helmholtz. According to this concept, a person needs a 

certain complex of nutrients and the necessary amount of energy. Many of the substances are 

indispensable, i.e. are not produced by the body. Therefore, the food should provide the body with 
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substances necessary for its development and biological growth, as well as to compensate for the 

cost of mental and physical work [7]. 

Production of turkey meat products in domestic practice is limited, despite the fact that turkey 

meat is one of the most valuable protein products, which is the most important source of complete 

protein of animal origin [4]. 

A study of the development of the meat processing industry found that in recent years the 

world has paid more and more attention to deep processing of poultry meat, and in the future the 

volume of finished products from it will increase. For this purpose, of course, it is most appropriate 

to use large poultry. The turkey, as the largest of the common poultry species, is ideal for deep meat 

processing. Modern processes make it possible to produce females with a live weight of 10 kg or 

more at 16 weeks of age, and males over 22 kg. However, in the form of whole carcasses or even 

portioned products, turkeys are not competitive. But deep processing significantly increases the 

profitability of the production of products using turkey meat. 

Excellent taste qualities, a high meat-to-bone weight ratio, and rapid reproduction - these 

advantages have led to the increasing popularity of turkey around the world. In addition to its high 

taste and nutritional qualities, turkey meat is characterized by lower fat and cholesterol content than 

beef and pork. It is excellent for dietary nutrition. At the same time, turkey meat is rich in proteins, 

vitamins and minerals that people need. Turkey is an excellent source of phosphorus (only turkey 

contains phosphorus in the same amount as fish). 

Turkey meat is ideal for baby food, being a low-allergenic product. In addition to all the 

advantages, it should be noted that turkey meat is approved for use by various religions. 

In conditions of shortage of beef meat, a partial replacement of it with turkey meat, or 

completely making the product from turkey meat is a promising direction in the meat industry. And 

if the nutritional value of the meat of this bird meets all requirements, the issues related to the 

technological process of production products from this category of meat raw materials, with the 

formation of organoleptic properties of finished products require improvement. 

In this connection the issues of wide use of turkey meat in the production of meat products 

and the possibility of cheapening their cost price by using protein additives of animal origin and 

flavor mixtures that do not reduce the biological value and consumer properties of the product are 

relevant. 

In the world, and especially in the Commonwealth of Independent States, when determining 

the quality indicators of turkey meat, mainly determine the content of total protein, fats, 

carbohydrates and water, as well as some heavy metals such as lead and mercury. Recently, in order 

to increase the productivity of meat production by adding various antioxidants, antibiotics, and 

hormones to turkeys' diets, special attention has been paid to the problem of consumer health 

damage. For this reason, the study of the chemical composition of poultry meat by physical and 

chemical methods in controlling the quality of poultry meat gives positive results. Accordingly, it 

requires the development and implementation of modern methods of examination, quality control 

and certification of meat products in the state control bodies. 

In Uzbekistan, along with all other types of products, certain results are achieved in the 

development of modern and rapid methods of examination of turkey, the introduction of 

international code numbers based on their chemical composition and improvement of the 

certification system. The strategy of action developed for the development of our country sets the 

objectives of "deepening structural changes and consistent development of agricultural production, 

further strengthening food security, expanding the production of environmentally friendly products, 

significantly increasing the export potential of the agricultural sector.  
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Quality control of food raw materials and food products is an important stage in food 

production. One of the main quality indicators is the content of nitrates and salts of heavy metals. 

Various chemical, physical and physical-chemical methods of analysis and measurement are used to 

identify harmful, biologically active substances in food raw materials and food products. They are 

based on the principles of influencing the product under study and obtaining an analytical signal [8]. 

Regulatory consolidation of responsibility on the part of product manufacturers for the 

violation of current safety requirements is one of the most important mechanisms today for 

implementing the policy of the Republic of Uzbekistan in the field of healthy nutrition [6]. The 

necessity of theoretical views of modern scientists of the industry in the development of HS, the 

meaning of the chemical composition, structure and consumer properties of goods in their 

classification and identification, the importance of the customs expertise in consumer protection of 

low-quality and hazardous goods, the use of quality management systems in certification of goods 

according to international standards on the basis of a harmonized system are of great importance 

[9]. Besides, the quality management system is based on comprehensive standardization. Standards 

define the order and methods of planning the improvement of product quality at all stages of the life 

cycle, establish requirements to the means and methods of product quality control and evaluation 

[10]. 

When analyzing the regulatory and technical requirements for the quality and safety of turkey 

meat, it can be concluded that the following indicators must be subject to mandatory control: 

hygienic and microbiological standards [3]. 

There is a system of safety HACCP (Hazard Analysis and Critical Control Points (HACCP)), 

which is focused on the study of existing risks and management of factors affecting product safety. 

When forming a system of product safety management, it is important to research and subsequent 

analysis of hazards to detect the most likely threats, as well as the development of a system of 

preventive measures. The HACCP system involves ensuring that products are safe for consumers 

and streamlining control over their safety during manufacturing [6]. 

The main physical-chemical methods used today are photometric, atomic absorption and 

chromatographic methods. The use of other physical-chemical methods has increased due to the use 

of fluorimetric method and capillary electrophoresis. Today, analytical chemistry methods are also 

gradually being introduced: the arsenal of analysis methods is expanding; automation and 

mathematization of analysis is being carried out; implementation of continuous analysis; new 

opportunities for increasing the sensitivity, accuracy, and expressiveness of analysis are emerging; 

the range of analyzed objects is expanding; the role of analytical control has risen significantly [2]. 

To assess the quality of poultry products today we use the qualimetric method, which consists 

of a group of forecasting methods that help to anticipate changes in the structure and nature of 

consumer requirements for individual components or for the product as a whole and thereby ensure 

the satisfaction of requirements and high competitiveness of the product. The use of qualimetric 

methods for quality management of the created products allows to minimize the adjustments of the 

production of products after its release to the market [5]. 

There is an effective method for determining the content of mercury in food raw materials. 

The essence of the method consists in the oxidation of mercury contained in the sample into a 

divalent ion in an acidic environment, its reduction into a metallic form, and measurement on an 

atomic absorption spectrometer. The advantage of this technology is high sensitivity and low 

interfering matrix influences [1]. 

Thus, based on the above task itôs important to organize research aimed at improving the 

quality and safety of turkey meat products, using accurate, rapid, and highly effective methods of 
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infrared spectroscopy and chromato-mass spectrometry to determine its chemical composition to 

develop methods to determine the correctness of HS codes. 
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ɸʥʥʦʪʘʮʠʷ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ, ʥʘʨʷʜʫ ʩ 

ʪɻʠʤ ʨʘʩʪʫʪ ʠ ʝʛʦ ʧʦʟʜʥʠʝ ʦʩʣʦʞʥʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʠ ʨʝʘʙʠʣʠʪʘʮʠʶ ʜʝʪʝʡ ʩ ʜʠʘʙʝʪʦʤ. ʉʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ 1 ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠ ʜʝʪʝʨʤʠʨʦʚʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚ ʨʘʟʚʠʪʠʠ ʢʦʪʦʨʦʛʦ 

ʛʣʘʚʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʷʚʣʷʝʪʩʷ ʘʫʪʦʠʤʤʫʥʥʳʡ ʧʨʦʮʝʩʩ, ʟʘʧʫʩʢʘʶʱʠʡ ʨʘʟʨʫʰʝʥʠʝ ɓ-

ʢʣʝʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʠʥʩʫʣʠʥʘ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʝʛʦ ʘʙʩʦʣʶʪʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ. ɼʣʷ 

ʧʦʜʙʦʨʘ ʘʜʝʢʚʘʪʥʦʡ ʜʦʟʳ ʠʥʩʫʣʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ HbA1c, ʛʣʠʢʝʤʠʯʝʩʢʠʡ ʠ 

ʛʣʶʢʦʟʫʨʠʯʝʩʢʠʡ ʧʨʦʬʠʣʠ. ɼʝʪʷʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠʣʠ 

ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʝ ʠʥʩʫʣʠʥʳ. ʋ ʜʝʪʝʡ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʠ ʠʥʩʫʣʠʥʦʚ ʢʦʨʦʪʢʦʛʦ ʠ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʷ ʠʣʠ ʫʣʴʪʨʘʢʦʨʦʪʢʠʝ ʩ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʤʠ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥ ʘʥʘʣʠʟ 

ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ʠ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʝʪʠ, ʠʤʝʶʱʠʝ ʜʠʘʙʝʪʠʯʝʩʢʫʶ 

ʥʝʬʨʦʧʘʪʠʶ, ʤʝʥʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʭʦʜʠʣʠ ʢ ʩʚʦʝʡ ʙʦʣʝʟʥʠ, ʥʝ ʚʩʝʛʜʘ ʩʯʠʪʘʣʠ ʭʣʝʙʥʳʝ 

ʝʜʠʥʠʮʳ ʠ ʚʝʣʠ ʟʘʧʠʩʠ ʚ ʜʥʝʚʥʠʢʘʭ ʩʘʤʦʢʦʥʪʨʦʣʷ. ʊʘʢʞʝ ʵʪʘ ʛʨʫʧʧʘ ʜʝʪʝʡ ʯʘʱʝ ʧʦʣʫʯʘʣʘ 

ʯʝʣʦʚʝʯʝʩʢʠʝ ʚʠʜʳ ʠʥʩʫʣʠʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʧʨʠʮ-ʨʫʯʝʢ. ʇʠʪʘʥʠʝ ʜʝʪʝʡ ʩ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ ʜʦʣʞʥʦ ʧʦ ʢʘʣʦʨʠʷʤ ʥʝ ʫʩʪʫʧʘʪʴ ʧʠʪʘʥʠʶ ʟʜʦʨʦʚʳʭ ʧʦʜʨʦʩʪʢʦʚ, ʧʨʠ ʵʪʦʤ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʘ, 

ʧʦʣʘ, ʤʘʩʩʳ ʪʝʣʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʪʨʘʪ. ʋʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʨʝʩʩʠʠ ʥʘʯʘʣʴʥʳʭ 

ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʢʦʤʧʝʥʩʘʮʠʠ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ, ʪʝʨʘʧʠʷ ʉɼ 1 

ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ ʜʠʘʙʝʪʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ. 

 

Abstract. All over the world, an increase in type 1 diabetes mellitus is noted annually, along 

with its late complications. In recent years, more and more information has appeared aimed at the 

prevention and rehabilitation of children with diabetes. Type 1 diabetes mellitus is a genetically 

determined disease, in the development of which the main component is an autoimmune process 
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that triggers the destruction of ɓ-cells, which leads to a decrease in insulin production, and 

subsequently to its absolute insufficiency, the main method of treatment is insulin replacement 

therapy. To select an adequate dose of insulin, it is necessary to take into account HbA1c, glycemic 

and glucosuric profiles. Children are advised to use semi-synthetic or genetically engineered 

insulins. In children, intensified insulin therapy is more often used in the form of a combination of 

short and medium-acting insulins or ultra-short with prolonged ones. This article presents an 

analysis of insulin therapy and self-control in children and adolescents with type 1 diabetes mellitus 

and diabetic nephropathy. It was found that children with diabetic nephropathy approached their 

illness less responsibly, did not always count bread units and kept records in self-control diaries. 

Also, this group of children were more likely to receive human insulin with the use of syringe pens. 

The nutrition of children with diabetes should not be inferior in calories to that of healthy 

adolescents, while the energy value of the daily diet should be calculated taking into account age, 

gender, body weight, and energy expenditures. Taking into account the possibility of regression of 

the initial diabetic complications when the compensation of carbohydrate metabolism is achieved, 

therapy for type 1 diabetes is a means of preventing the development of severe diabetic 

complications. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 1 ʪʠʧʘ, ʠʥʩʫʣʠʥ, ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ, ʜʝʪʠ. 

 

Keywords: type 1 diabetes mellitus, insulin, diabetic nephropathy, children.  

 

ɺʚʝʜʝʥʠʝ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʚ 

ʧʨʝʜʝʣʘʭ ʚʦʟʤʦʞʥʦʛʦ ʠ ʩʦʭʨʘʥʝʥʠʝ ʘʢʪʠʚʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʣʠʯʠʷ ɼʅ, ʘ ʪʘʢʞʝ ʦʪ ʩʪʝʧʝʥʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʙʦʣʴʥʦʛʦ ʢ ʠʟʤʝʥʠʚʰʝʤʫʩʷ ʦʙʨʘʟʫ ʞʠʟʥʠ. ɺ ʦʩʥʦʚʝ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʣʦʞʥʝʥʠʡ ʣʝʞʠʪ 

ʦʧʪʠʤʘʣʴʥʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʠ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʦʩʣʦʞʥʝʥʠʡ [2]. 

ʃʝʯʝʥʠʝ ʠʥʩʫʣʠʥʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ, ʚʢʣʶʯʘʶʱʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʝʪʳ, 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʦʙʫʯʝʥʠʝ ʩʘʤʦʢʦʥʪʨʦʣʶ ʨʝʙʝʥʢʘ ʠ ʯʣʝʥʦʚ ʝʛʦ ʩʝʤʴʠ. ɺ ʤʠʨʦʚʦʡ 

ʧʨʘʢʪʠʢʝ ʧʨʠ ʣʝʯʝʥʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʜʠʝʪʦʪʝʨʘʧʠʠ ʩ 

ʧʦʜʩʯʝʪʦʤ ʭʣʝʙʥʳʭ ʝʜʠʥʠʮ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʘʜʝʢʚʘʪʥʦʝ ʧʠʪʘʥʠʝ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʦʣʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

ʉʦʛʣʘʩʥʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ ʧʨʘʚʠʣʘʤ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ 

ʜʝʪʝʡ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʢʘʞʜʳʡ ʜʝʥʴ (ʧʝʨʝʜ ʠʥʲʝʢʮʠʷʤʠ ʠʥʩʫʣʠʥʘ, ʫʪʨʦʤ ʥʘʪʦʱʘʢ ʠ ʧʝʨʝʜ 

ʩʥʦʤ), ʘ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʝʙʝʥʢʘ - ʥʦʯʴʶ ʠ ʚ ʨʘʥʥʠʝ ʫʪʨʝʥʥʠʝ ʯʘʩʳ [1, 3]. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ʦʪ 7 ʜʦ 18 ʣʝʪ, ʧʦʣʫʯʘʚʰʠʭ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ 

ʚ ʦʪʜʝʣʝʥʠʠ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʟʘ ʧʝʨʠʦʜ 2019ï2020 ʛ., ʚ ʦʪʜʝʣʝʥʠʠ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ ʅʎʆʄʠɼ. 

ɺʩʝʛʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 130 ʜʝʪʝʡ, ʠʟ ʥʠʭ 70 ʜʝʪʝʡ ʙʳʣʠ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ, ʦʥʠ 

ʩʦʩʪʘʚʠʣʠ 1 ʢʣʠʥʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʠ 60 ʜʝʪʝʡ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ, ʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʠʣʠ 2 ʢʣʠʥʠʯʝʩʢʫʶ ʛʨʫʧʧʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʝʪʠ I ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ (ʉɼ ʙʝʟ ɼʅ) ʧʦʣʫʯʘʣʠ ʘʥʘʣʦʛʠ ʠʥʩʫʣʠʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʰʧʨʠʮ-ʨʫʯʝʢ ʚ 63,3% ʩʣʫʯʘʝʚ ʠ 9,9% ʜʝʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʥʩʫʣʠʥʦʚʳʝ ʧʦʤʧʳ, ʧʨʦʩʪʳʝ 

ʠʥʩʫʣʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʫʣʠʥʦʚʳʭ ʰʧʨʠʮʝʚ ï ʚ 26,8%. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʝ ʠʥʩʫʣʠʥʦʚʳʝ ʧʦʤʧʳ ʠʤʝʣʠ ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ 
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(7,5ï8,0%), ʯʪʦ ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʵʬʬʝʢʪʝ ʧʦʤʧʳ. ɼʝʪʠ II ʢʣʠʥʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

(ʉɼ ʩ ɼʅ) ʧʦʣʫʯʘʣʠ ʘʥʘʣʦʛʠ ʠʥʩʫʣʠʥʘ ʚ 16,7% ʩʣʫʯʘʝʚ, ʧʨʦʩʪʳʝ ʠʥʩʫʣʠʥʳ ï ʚ 83,3%. 

ɸʥʘʣʦʛʠ ʠʥʩʫʣʠʥʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʣʝʯʝʥʠʠ, ʩʦʩʪʦʷʣʠ ʠʟ ʩʦʯʝʪʘʥʠʷ ʘʩʧʘʨʪʘ ʠ ʜʝʪʝʤʠʨʘ, ʘ 

ʪʘʢʞʝ ʣʠʟʧʨʦ ʠ ʛʣʘʨʛʠʥʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʩʪʳʝ ʧʨʝʧʘʨʘʪʳ ʠʥʩʫʣʠʥʘ ʩʦʩʪʦʷʣʠ ʠʟ 

ʢʦʤʙʠʥʘʮʠʠ ʘʢʪʨʦʧʠʜʘ ʠ ʠʟʦʬʘʥʘ, ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʘʮʠʠ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʠʥʩʫʣʠʥʦʚ (ʭʫʤʫʣʠʥ-ʨʝʛʫʣʷʨ ʠ ʭʫʤʫʣʠʥ ʅʇʍ) (ʈʠʩʫʥʦʢ 1.). ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʝʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʝ ʠʥʩʫʣʠʥʦʚʳʝ ʰʧʨʠʮʳ, ʦʪʤʝʯʘʣʠ, ʯʪʦ ʥʝ ʚʝʟʜʝ ʤʦʛʣʠ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʠʥʩʫʣʠʥʘʤʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʚʳʟʳʚʘʣʦ ʨʷʜ ʥʝʫʜʦʙʩʪʚ. ʀ ʟʘʯʘʩʪʫʶ ʧʨʠ ʚʳʩʦʢʦʡ ʛʣʠʢʝʤʠʠ, ʥʝ 

ʧʨʦʚʦʜʠʣʠ çʧʦʜʢʦʣʢʠè, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʪʝʡ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʰʧʨʠʮ-ʨʫʯʢʠ. 
 

 

ʈʠʩʫʥʦʢ 1. ɺʠʜʳ ʠʥʩʫʣʠʥʦʚ, ʧʦʣʫʯʘʝʤʳʝ ʜʝʪʴʤʠ ʠ ʧʦʜʨʦʩʪʢʘʤʠ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ 1 ʪʠʧʘ ʠ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ 

 

ʉʨʝʜʥʠʝ ʩʫʪʦʯʥʳʝ ʜʦʟʳ ʠʥʩʫʣʠʥʘ ʫ ʜʝʪʝʡ ʩ ʉɼ ʙʝʟ ɼʅ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʦʩʪʘʚʣʷʣʠ 0,5ï1,2 ɽɼ/ʢʛ/ʩ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. ʋ ʜʝʪʝʡ ʩ ʉɼ ʠ ɼʅ ʜʦʟʘ 

ʠʥʩʫʣʠʥʘ ʩʦʩʪʘʚʣʷʣʘ 0,5ï0,8 ɽɼ/ʢʛ/ʩ ʠʟ-ʟʘ ʯʘʩʪʳʭ ʵʧʠʟʦʜʦʚ ʛʠʧʦʛʣʠʢʝʤʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʜʝʪʠ ʧʦʣʫʯʘʣʠ ʜʦʟʠʨʦʚʢʠ, ʧʦʜʦʙʨʘʥʥʳʝ ʚʨʘʯʘʤʠ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʙʳʣʠ 

ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ, ʢʦʛʜʘ ʨʝʙʝʥʦʢ ʦʪʢʘʟʳʚʘʣʩʷ ʦʪ ʧʨʠʝʤʘ ʧʠʱʠ, ʪʝʤ ʩʘʤʳʤ 

ʧʨʦʧʫʩʢʘʣ ʙʦʣʶʩʥʫʶ ʠʥʲʝʢʮʠʶ ʢʦʨʦʪʢʦʛʦ ʠʣʠ ʫʣʴʪʨʘʢʦʨʦʪʢʦʛʦ ʠʥʩʫʣʠʥʘ [1]. 

ɼʝʪʠ ʚ ʛʨʫʧʧʝ ʉɼ 1 ʪʠʧʘ ʠ ɼʅ, ʢʨʦʤʝ ʠʥʩʫʣʠʥʦʚ, ʧʦʣʫʯʘʣʠ ʧʨʝʧʘʨʘʪʳ ʛʨʫʧʧʳ 

ʠʥʛʠʙʠʪʦʨʦʚ ɸʇʌ, ʥʘʟʥʘʯʝʥʥʳʝ ʚʨʘʯʦʤ-ʥʝʬʨʦʣʦʛʦʤ, ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʜʦʟʳ ʩʦʩʪʘʚʣʷʣʠ 5ï10 

ʤʛ [4]. ɺʩʝʤ ʜʝʪʷʤ ʩ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ ʙʳʣ ʥʘʟʥʘʯʝʥ ʝʞʝʜʥʝʚʥʳʡ ʢʦʥʪʨʦʣʴ ɸɼ ʠ 

ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʘʟ ʚ ʪʨʠ ʤʝʩʷʮʘ ʩʜʘʚʘʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʠ ʦʙʱʠʡ ʘʥʘʣʠʟ 

ʤʦʯʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ ʛʣʶʢʦʟʳ ʢʨʦʚʠ (ʯʘʱʝ 4 

ʨʘʟ ʚ ʜʝʥʴ) ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʛʨʫʧʧʝ ʩ ʉɼ 1 ʪʠʧʘ ʙʝʟ ɼʅ (91,5%) ɻ ʪʦ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʧʨʝʚʳʰʘʣʦ ʯʘʩʪʦʪʫ ʠʟʤʝʨʝʥʠʷ ʛʣʶʢʦʟʳ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʠ ɼʅ (ʈʠʩʫʥʦʢ 2.). ʇʨʠ 

ʵʪʦʤ ʠʥʩʫʣʠʥ ʚʚʦʜʠʣʩʷ ʪʦʣʴʢʦ ʧʦ ʜʦʟʠʨʦʚʢʝ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʚʨʘʯʦʤ, ʜʝʪʴʤʠ ʥʝ ʙʳʣʘ 

ʫʯʪʝʥʘ ʚʦʟʤʦʞʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʦʪʨʘʞʘʶʪ ʜʝʬʝʢʪʳ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫ ʜʝʪʝʡ ʩ 

ɼʅ, ʯʪʦ ʤʦʛʣʦ ʧʨʠʚʦʜʠʪʴ ʢ ʦʩʣʦʞʥʝʥʠʷʤ.  

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʛʣʶʢʦʤʝʪʨʘ ʩ ʜʘʥʥʳʤʠ ʜʥʝʚʥʠʢʘ ʩʘʤʦʢʦʥʪʨʦʣʷ ʫ 38 (63,3%) 

ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʠ ɼʅ ʦʪʤʝʯʝʥʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ 

ʛʣʶʢʦʤʝʪʨʦʚ. ɸ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʙʝʟ ɼʅ ʜʘʥʥʳʝ ʛʣʶʢʦʤʝʪʨʘ ʠ ʜʥʝʚʥʠʢʘ ʩʘʤʦʢʦʥʪʨʦʣʷ 

ʩʦʚʧʘʜʘʣʠ ʧʦʯʪʠ ʚ 100% ʩʣʫʯʘʝʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʯʘʩʪʦʝ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʥʝ ʚʩʝʛʜʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʠʞʝʥʠʶ ʢʦʤʧʝʥʩʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʝʥʥʳʝ ʫʨʦʚʥʠ ʩʦʜʝʨʞʘʥʠʷ 
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ʛʣʶʢʦʟʳ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʢʦʨʨʝʢʮʠʠ ʜʦʟ ʠʥʩʫʣʠʥʘ, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʩʝʛʦ 

10 ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ (16,7%) ʚ ʛʨʫʧʧʝ ʩ ʉɼ 1 ʪʠʧʘ ʠ ɼʅ. ʕʪʠ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʥʝʜʦʩʪʘʪʢʝ 

ʟʥʘʥʠʡ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʜʠʘʙʝʪʦʤ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʠ ʧʦʚʣʠʷʣʦ ʥʘ ʨʘʟʚʠʪʠʝ ʦʩʪʨʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʛʦʩʧʠʪʘʣʠʟʘʮʠʶ ʚ ʩʪʘʮʠʦʥʘʨ. 
 

 

ʈʠʩʫʥʦʢ 2. ʏʘʩʪʦʪʘ ʠʟʤʝʨʝʥʠʷ ʜʝʪʴʤʠ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ 

 

ɼʘʥʥʳʝ ʧʦ ʭʣʝʙʥʳʤ ʝʜʠʥʠʮʘʤ ʥʘʤʠ ʦʪʩʣʝʞʠʚʘʣʠʩʴ ʧʦ ʜʥʝʚʥʠʢʘʤ ʩʘʤʦʢʦʥʪʨʦʣʷ ʜʝʪʝʡ. 

ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʠ ɼʅ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ (63,3%) ʦʪʢʘʟʳʚʘʣʠʩʴ ʚʝʩʪʠ ʜʥʝʚʥʠʢʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ ʠʣʠ ʚʝʣʠ ʠʭ ʥʝʨʝʛʫʣʷʨʥʦ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ ʙʝʟ ɼʅ, ʛʜʝ ʜʥʝʚʥʠʢʠ 

ʚʝʣʠ 90,1% ʜʝʪʝʡ. ʄʳ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʚʝʜʝʥʠʷ ʜʥʝʚʥʠʢʦʚ ʧʠʪʘʥʠʷ ʫ ʜʝʪʝʡ ʚ ʛʨʫʧʧʝ ʉɼ 1 

ʪʠʧʘ ʠ ɼʅ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʣʠ ʠʭ ʨʝʛʫʣʷʨʥʦ ʠ ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ 

ʥʝ ʤʦʛʣʠ ʘʜʝʢʚʘʪʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʭʣʝʙʥʳʭ ʝʜʠʥʠʮ, ʠ ʦʥʠ ʧʨʝʚʳʰʘʣʠ 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʥʦʨʤʳ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʜʝʢʦʤʧʝʥʩʘʮʠʠ ʜʠʘʙʝʪʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʠʛʨʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʧʦ ʩʘʤʦʢʦʥʪʨʦʣʶ ʜʠʘʙʝʪʘ. ʇʦ ʜʘʥʥʳʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 36% ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʜʠʘʙʝʪʦʤ ʥʝ ʧʨʦʭʦʜʠʣʠ ʦʙʫʯʝʥʠʝ ʚ ʰʢʦʣʝ ʜʠʘʙʝʪʘ, ʦʩʪʘʣʴʥʳʝ (64%) ʜʝʪʠ ʠ ʠʭ 

ʨʦʜʠʪʝʣʠ ʦʙʫʯʘʣʠʩʴ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʚ ʛʨʫʧʧʝ ʜʝʪʝʡ ʙʝʟ ɼʅ, ʜʝʪʠ, ʧʨʦʰʝʜʰʠʝ ʰʢʦʣʫ ʜʠʘʙʝʪʘ, ʩʦʩʪʘʚʠʣʠ ð 82%, ʘ ʥʝ 

ʧʨʦʰʝʜʰʠʝ ð 18%. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʛʨʫʧʧʝ ʩ ɼʅ ʠʤʝʣʦ ʦʙʨʘʪʥʫʶ ʢʘʨʪʠʥʫ, ʪʦ ʝʩʪʴ 28% 

ʜʝʪʝʡ ʧʨʦʰʣʠ ʰʢʦʣʫ ʜʠʘʙʝʪʘ ʠ 72% ð ʥʝ ʧʨʦʰʣʠ. ʇʦʵʪʦʤʫ ʦʜʥʠʤʠ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʧʨʦʭʦʞʜʝʥʠʝ ʰʢʦʣʳ ʜʠʘʙʝʪʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʉɼ 1 ʪʠʧʘ ʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ, ʚʢʣʶʯʘʶʱʫʶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʭ ʠ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʠʥʩʫʣʠʥʦʚ, ʦʙʫʯʝʥʠʝ ʚ ʰʢʦʣʘʭ ʜʠʘʙʝʪʘ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʘʢʮʝʥʪʦʤ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʟʜʥʠʭ ʦʩʣʦʞʥʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʝʨʚʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʥʝʬʨʦʧʘʪʠʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʦʟʤʦʞʥʦ, 

ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʠ ʟʘʜʝʨʞʢʫ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʪʷʞʝʩʪʠ ʥʝʬʨʦʧʘʪʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʛʝʤʦʜʠʘʣʠʟʘ ʠ ʧʝʨʝʩʘʜʢʠ ʧʦʯʢʠ, ʘ ʪʘʢʞʝ ʧʦʟʠʪʠʚʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʉɼ 1 ʪʠʧʘ. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʉɼ 1 ʪʠʧʘ ʠ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ, ʚʢʣʶʯʘʶʱʫʶ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʭ ʠ ʫʣʴʪʨʘʢʦʨʦʪʢʠʭ ʠʥʩʫʣʠʥʦʚ; ʦʙʫʯʝʥʠʝ ʚ ʰʢʦʣʘʭ ʜʠʘʙʝʪʘ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʘʢʮʝʥʪʦʤ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʟʜʥʠʭ ʦʩʣʦʞʥʝʥʠʡ; ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʧʝʨʚʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʥʝʬʨʦʧʘʪʠʠ; ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ɻ ʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʦʟʤʦʞʥʦ 

ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʠ ʟʘʜʝʨʞʢʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʪʷʞʝʩʪʠ ʥʝʬʨʦʧʘʪʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʛʝʤʦʜʠʘʣʠʟʘ ʠ ʧʝʨʝʩʘʜʢʠ ʧʦʯʢʠ, ʘ ʪʘʢʞʝ ʧʦʟʠʪʠʚʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ 

ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʉɼ 1 ʪʠʧʘ. ʇʨʦʛʨʘʤʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʢʦʤʧʣʝʢʩʫ ʣʝʯʝʙʥʳʭ, ʦʙʫʯʘʶʱʠʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʥʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʵʪʘʧʘ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʪʠʧʘ ʠ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʝʡ. 

ʆʩʥʦʚʥʦʡ ʥʦʚʠʟʥʦʡ ʘʣʛʦʨʠʪʤʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʚ ʥʝʝ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ ʜʠʘʙʝʪʘ ʩ ʨʝʛʫʣʷʨʥʳʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʟʥʘʥʠʡ ʠ ʨʘʩʰʠʨʝʥʠʝʤ 

ʙʘʟʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦ ʩʘʭʘʨʥʦʤʫ ʜʠʘʙʝʪʫ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʵʪʘʧʥʦʡ 

ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʫʶ 

ʢʦʨʨʝʢʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʧʘʮʠʝʥʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʚʳʜʝʣʝʥʘ ʛʨʫʧʧʘ ʜʝʪʝʡ, ʧʨʦʰʝʜʰʠʭ ʢʫʨʩ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʧʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʤʫ ʚʘʨʠʘʥʪʫ, ʚʢʣʶʯʘʶʱʘʷ 70 

ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 1 ʪʠʧʘ. ʂʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ 20 

ʜʝʪʝʡ ʩ ʉɼ 1 ʪʠʧʘ, ʥʝ ʧʨʦʰʝʜʰʠʝ ʧʦʣʥʦʛʦ ʢʫʨʩʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ (ʥʝ 

ʞʝʣʘʥʠʝ, ʥʝʜʦʚʝʨʠʝ ʢ ʧʨʦʮʝʜʫʨʘʤ, ʥʝʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʴ). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʯʘʩʪʦʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ɼʅ ʚʳʷʚʠʣ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʝʝ ʯʘʩʪʦʪʘ ʩʦʩʪʘʚʠʣʘ 11% (8 

ʜʝʪʝʡ), ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ð 60% (12 ʜʝʪʝʡ). ɺ ʛʨʫʧʧʝ ʜʝʪʝʡ, ʧʨʦʰʝʜʰʠʭ ʧʦʣʥʳʡ ʢʫʨʩ 

ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʪʤʝʯʘʣʦʩʴ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʛʣʠʢʠʨʦʚʘʥʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ 4 ʨʘʟʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʢʫʨʩʘ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʛʣʠʢʝʤʠʷ 

ʩʦʭʨʘʥʷʣʘʩʴ ʚʳʩʦʢʦʡ (ʈʠʩʫʥʦʢ 3).  

 

ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʛʣʠʢʦʛʝʤʦʛʣʦʙʠʥʘ ʜʝʪʝʡ, ʧʨʦʰʝʜʰʠʭ ʢʫʨʩ ʨʝʘʙʠʣʠʪʘʮʠʠ: 

*  ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʧʝʨʚʦʤ 

ʧʝʨʠʦʜʝ, ʈ < 0,05; ** ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦ ʚʪʦʨʦʤ ʧʝʨʠʦʜʝ, ʈ < 0,05; *** ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦ ʪʨʝʪʴʝʤ ʧʝʨʠʦʜʝ, ʈ < 0,05; **** ð ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʯʝʪʚʝʨʪʦʤ ʧʝʨʠʦʜʝ, ʈ < 0,05 
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ɹʳʣ ʧʨʦʚʝʜʝʥ ʧʨʦʛʥʦʟ ʛʣʠʢʝʤʠʠ ʥʘ 3 ʧʝʨʠʦʜʘ ʚʧʝʨʝʜ, ʚ ʩʣʫʯʘʝ ʧʨʦʜʦʣʞʝʥʠʷ ʧʨʦʛʨʘʤʤʳ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʦʚ ʩ ʉɼ 1 ʪʠʧʘ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʥʦʨʤʘʣʠʟʘʮʠʠ ʫʨʦʚʥʷ ʛʣʠʢʝʤʠʠ. 

ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʳʩʦʢʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʠʘʙʝʪʘ 1 ʪʠʧʘ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʚ ʙʫʜʫʱʝʤ ʢ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ, ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʥʘ 

ʛʝʤʦʜʠʘʣʠʟ, ʪʨʘʥʩʧʣʘʥʪʘʮʠʶ ʧʦʯʝʢ, ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʪʝʨʴ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʩʦʙʠʷʭ ʧʦ ʠʥʚʘʣʠʜʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉ ʮʝʣʴʶ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʢʦʤʧʝʥʩʘʮʠʠ) ʫʪʨʘʯʝʥʥʳʭ ʠʣʠ 

ʥʘʨʫʰʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʜʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʛʦ 

ʫʨʦʚʥʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ. ʆʩʥʦʚʥʳʤ 

ʚʠʜʦʤ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʣʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʥʘʨʫʰʝʥʠʡ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʨʘʥʥʠʭ ʠ 

ʧʦʟʜʥʠʭ ʦʩʣʦʞʥʝʥʠʡ.  

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʉɼ 1 ʪʠʧʘ ʚ ʚʠʜʝ ɼʅ, ʷʚʣʷʝʪʩʷ 

ʪʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʠʥʩʫʣʠʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʣʝʯʝʥʠʠ ʘʥʘʣʦʛʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠʥʩʫʣʠʥʘ ʫ ʜʝʪʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʩʪʦʛʦ ʠʥʩʫʣʠʥʘ.  

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʣʝʯʝʥʠʠ ʉɼ 1 ʪʠʧʘ ʪʘʢʞʝ ʠʛʨʘʣʠ ʧʦʜʩʯʝʪ ʭʣʝʙʥʳʭ ʝʜʠʥʠʮ ʠ ʚʝʜʝʥʠʝ 

ʜʥʝʚʥʠʢʘ ʧʠʪʘʥʠʷ. ɼʨʫʛʠʤ ʘʩʧʝʢʪʦʤ ʫʩʠʣʝʥʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʜʝʪʝʡ ʢ 

ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʦʙʫʯʝʥʠʷ ʚ 

ʰʢʦʣʝ ʜʠʘʙʝʪʘ, ʛʜʝ ʜʝʪʷʤ ʠ ʨʦʜʠʪʝʣʷʤ ʜʦʭʦʜʯʠʚʦ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʙʲʷʩʥʷʶʪ ʚʩʝ 

ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʣʝʟʥʴʶ, ʚʢʣʶʯʘʶʱʠʝ ʧʦʚʝʜʝʥʠʝ, ʢʦʥʪʨʦʣʴ, ʣʝʯʝʥʠʝ, ʨʝʘʙʠʣʠʪʘʮʠʶ 

ʠ ʩʦʮʠʘʣʴʥʫʶ ʘʜʘʧʪʘʮʠʶ. 
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INDICATORS OF DISABILITY IN DISEASES OF THE ENDOCRINE SYSTEM  

OF THE ADULT POPULATION OF OSH CITY (KYRGYZSTAN) 

 

ÉSherieva N., Osh State University, Osh, Kyrgyzstan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥ rʧʦʢʘʟʘʪʝʣʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ ʥʘʩʝʣʝʥʠʷ ʛ. ʆʰ (ʂʳʨʛʳʟʩʪʘʥ). ʋʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʨʝʘʙʠʣʠʪʘʮʠʷ ʠʥʚʘʣʠʜʦʚ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʣʠʮ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ʊʘʢʦʡ ʨʦʩʪ ʩʚʷʟʘʥ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘʩʝʣʝʥʠʷ, ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʘʚʥʠʚʘʝʪʩʷ 

ʧʷʪʠʣʝʪʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘʩʝʣʝʥʠʷ 

ʛ. ʆʰ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʝʨʠʦʜʘʭ (2016, 2018, 2020 ʛʛ.) ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ 

ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʫ ʞʠʪʝʣʝʡ ʛ. ʆʰ. 

 

Abstract. The article examines the indicators of disability in diseases of the endocrine system 

of the population of Osh city (Kyrgyzstan). Health promotion, disease prevention, rehabilitation of 

disabled people are the main tasks in modern health care and social protection of the population. 

The number of people with disabilities is increasing from year to year in Kyrgyzstan. This growth is 

associated with a high level of morbidity and traumatism of the population, inadequate quality of 

medical care, and unfavorable environmental conditions. The study compares the five-year rate of 

disability in diseases of the endocrine system of the population of Osh. In the periods studied (2016, 

2018, 2020), an increase in the number of primary disabilities in diseases of the endocrine system 

among residents of the city of Osh was revealed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʜʦʨʦʚʴʝ, ʠʥʚʘʣʠʜʥʦʩʪʴ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʦʞʠʨʝʥʠʝ, ʛʠʧʦʪʠʨʝʦʟ, 

ʥʘʜʧʦʯʝʯʥʠʢ, ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ. 

 

Keywords: health, disability, diabetes mellitus, obesity, hypothyroidism, adrenal gland, 

thyroid gland. 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ ʛ. ʆʰ (ʂʳʨʛʳʟʩʪʘʥ) ʧʨʦʚʝʜʝʥ ʟʘ ʧʷʪʠʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2020 ʛʛ. ɺʩʝ ʠʥʚʘʣʠʜʳ ʧʨʦʞʠʚʘʶʪ ʚ ʛʦʨʦʜʩʢʦʡ ʤʝʩʪʥʦʩʪʠ [1].  

ʀʟ ʈʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʧʝʨʚʦʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʛʦ ʥʘʢʦʧʣʝʥʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʠʥʚʘʣʠʜʦʚ ʚ ʚʦʟʨʘʩʪʝ 18 ʣʝʪ ʠ ʩʪʘʨʰʝ ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʚʪʦʨʦʝ ð ʙʦʣʝʟʥʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʪʨʝʪʴʝ ð ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ 

ʧʨʠʜʘʪʢʦʚ.  
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ɺ 2016 ʛ. ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʨʘʥʛʦʚʳʝ ʤʝʩʪʘ ʠ ʩʦʩʪʘʚʣʷʣ 

8% ʃʆɺɿ ʩʪʘʨʰʝ 18 ʣʝʪ ʧʦ ʛ. ʆʰ (ʈʠʩʫʥʦʢ 1). 
 

 
ʈʠʩʫʥʦʢ 1. ʏʠʩʣʦ ʣʠʮ ʩ ʃʆɺɿ ʚ ʛ. ʆʰ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2020 ʛ. ʥʘ 10 ʪʳʩ. ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʚʠʜʥʦ, ʯʪʦ ʚ 2018 ʛ. ʯʠʩʣʦ ʣʠʮ, ʫ ʢʦʪʦʨʳʭ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʦ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 10 000 ʥʘʩʝʣʝʥʠ ̫ʩʦʩʪʘʚʣʷʣʦ 16,7 (316) ʯʝʣʦʚʝʢ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

2016 ʛʦʜʦʤ (16,3 (302)) ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 0,4 ʠʣʠ ʥʘ 14 ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʝ.

 

 
ʈʠʩʫʥʦʢ 2. ʋʨʦʚʝʥʴ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ (ʚʩʝʛʦ) ʩ 2016 ʛ. ʧʦ 

2020 ʛ. ʥʘ 10 ʪʳʩ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

 

ɺ 2020 ʛ. ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʆʰ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 1,5 ʧʦʢʘʟʘʪʝʣʷ (331) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. ʠ ʵʪʦ ʥʘ 1,1 ʧʦʢʘʟʘʪʝʣʴ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 2018 ʛ. (16,7). ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛ. ʆʰ. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʎʝʥʪʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʦʙʱʝʝ ʯʠʩʣʦ ʚʧʝʨʚʳʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʥʳʭ ʠʥʚʘʣʠʜʦʚ ʧʦ 

ʟʘʙʦʣʝʚʘʥʠʷʤ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʆʰ ʩʦʩʪʘʚʠʣʦ 17 ʯʝʣʦʚʝʢ ʚ 

2016 ʛ., 19 ʯʝʣʦʚʝʢ ʚ 2018 ʛ. ʠ 23 ʯʝʣʦʚʝʢ ʚ 2020 ʛ. ʀʟ ʥʠʭ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʚ 2016 ʛ. ð 5, ʚ 

2018 ʛ. ð 11, 2020 ʛ. ð 14 ʯʝʣʦʚʝʢ [2ï7].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʠʥʘʤʠʢʝ ʟʘ ʧʷʪʴ ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʨʠʟʥʘʥʥʳʭ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʦʡ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʠʥʚʘʣʠʜʘʤʠ ʧʦ ʟʘʙʦʣʝʚʘʥʠʷʤ ʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤʳ. ɼʦʣʷ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʩʦʩʪʘʚʠʣʘ ʦʪ 29,5% ʜʦ 60,8% ʚ (ʊʘʙʣʠʮʘ 1). 
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ɸʥʘʣʠʟ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʛ. ʆʰ ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ ʧʦ ʄʂɹ-10 ʚ ʜʠʥʘʤʠʢʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦ 2016 ʛ. 

ʦʩʥʦʚʥʦʡ ʧʘʪʦʣʦʛʠʝʡ, ʬʦʨʤʠʨʫʶʱʝʡ ʠʥʚʘʣʠʜʥʦʩʪʴ ʫ ʚʟʨʦʩʣʳʭ, ʙʳʣʠ ʩʘʭʘʨʥʳʝ ʜʠʘʙʝʪʠʢʠ 

(ʉɼ). ʏʠʩʣʦ ʪʘʢʠʭ ʠʥʚʘʣʠʜʦʚ ʟʘ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʪʘʣʠ ʣʠʜʠʨʫʶʱʠʤʠ ʚ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʧʨʠ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚʟʨʦʩʣʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʆʰ ʂʈ [1, 2]. ʆʜʥʘʢʦ ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʫʤʝʥʴʰʝʥʠʝ ʦʪ 4,4 (2016) 

ʜʦ 3,9 (2020) ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʧʨʠ ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ ʩʨʝʜʠ ʞʝʥʱʠʥ (ʊʘʙʣʠʮʘ). 
 

ʊʘʙʣʠʮʘ 

ʉʊʈʋʂʊʋʈɸ ʀʅɺɸʃʀɼʅʆʉʊʀ ɿɸɹʆʃɽɺɸʅʀʗʍ 

ʕʅɼʆʂʈʀʅʅʆʁ ʉʀʉʊɽʄʓ ɿɸ 2016ï2020 ʛʦʜʳ 
 

ʧʦʢʘʟʘʪʝʣʴ/ʧʝʨʠʦʜʳ 2016 ʛ. 2018 ʛ. 2020 ʛ. 

ʚʩʝʛʦ 

ʥʘ 10ʪʳʩ 

ʥʘʩ 

ʧʨʠʟʥ 

ʧʝʨʚʳʝ 

ʚʩʝʛʦ ʧʨʠʟʥ 

ʧʝʨʚʳʝ 

ʚʩʝʛʦ ʧʨʠʟʥ 

ʧʝʨʚʳʝ 

ɹ-ʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪ. 16,3 (302) 17 16,7 (316) 19 17,8 (331) 23 

ɹ-ʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪ. ʫ ʞʝʥ. 9,6 (179) 5 9,5 (180) 11 10,0 (186) 14 

ɿʘʙ. ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 2,0 (38) 1 2,1 (40) 3 1,3 (25)  

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 13,2 (245) 7 12,7 (241) 11 13,1 (245) 15 

ʠʟ ʥʠʭ ʫ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 4,4 (82) 2 4,1 (79) 7 3,9 (73) 6 

 

ɺ 2016ï2020 ʛʛ. ʥʘ 2-ʤ ʨʘʥʛʦʚʦʤ ʤʝʩʪʝ ʠʥʚʘʣʠʜʳ ʧʦ ʟʘʙʦʣʝʚʘʥʠʷʤ ɦ ʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. 

ʏʠʩʣʦ ʠʥʚʘʣʠʜʦʚ ʫʤʝʥʴʰʘʣʦʩʴ ʩ 2 ʜʦ 1,3 ʧʦʢʘʟʘʪʝʣʷ ʥʘ 10 ʪʳʩ ʥʘʩ.  

ɸʥʘʣʠʟ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ ʛʦʨʦʜʝ ʆʰ ʧʦ ʛʨʫʧʧʘʤ ʚʳʷʚʠʣ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʇʝʨʚʦʝ 

ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʛʦ ʥʘʢʦʧʣʝʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʠʥʚʘʣʠʜʦʚ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʚʦʟʨʘʩʪʝ 18 ʣʝʪ ʠ ʩʪʘʨʰʝ ʧʨʠʥʘʜʣʝʞʠʪ 2 ʛʨʫʧʧʝ ʠʥʚʘʣʠʜʥʦʩʪʠ, 

ʚʪʦʨʦʝ ð 3 ʛʨʫʧʧʝ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʪʨʝʪʴʝ ð 1 ʛʨʫʧʧʝ (ʈʠʩʫʥʦʢ 3).  

ʏʠʩʣʦ ʠʥʚʘʣʠʜʦʚ I ʛʨʫʧʧʳ ʚ 2016 ʛ. ʩʦʩʪʘʚʣʷʣʦ 1,4 ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (ʀʇ) (ʥʘ 

10 ʪʳʩ ʥʘʩ.) ʫʚʝʣʠʯʠʣʦʩʴ 1,6 ʀʇ ʚ 2018 ʛ. ʠ ʜʦʩʪʠʛʣʦ ʜʦ 1,7 ʀʇ ʚ 2020 ʛ. 

ʏʠʩʣʦ ʠʥʚʘʣʠʜʦʚ II ʛʨʫʧʧʳ ʫʤʝʥʴʰʘʣʦʩʴ ʜʦ 2018 ʛ. ʦʪ 11,7 ʀʇ ʚ 2016 ʛ. ʜʦ 11,3 ʀʇ ʚ 

2018 ʛ. ʠ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 12 ʚ 2020 ʛ. 

ʏʠʩʣʦ ʠʥʚʘʣʠʜʦʚ III ʛʨʫʧʧʳ 2018 ʛ. ʫʚʝʣʠʯʠʣʦʩʴ 0,3 ʀʇ (ʚ 2016 ʛ. ð 4,4 ʀʇ) ʠ 2020 ʛ. 

ʜʦʩʪʠʛʣʦ ʜʦ 5,1 ʀʇ ʥʘ 10 ʪʳʩ ʥʘʩ. 
 

 
 

ʈʠʩʫʥʦʢ 3. ʀʥʚʘʣʠʜʥʦʩʪʴ ʧʦ ʛʨʫʧʧʘʤ ʥʘ 10 ʪʳʩ. ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ 
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ɺʳʚʦʜʳ 

ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʦ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʦʙʱʠʡ ʥʘʢʦʧʣʝʥʥʳʡ 

ʢʦʥʪʠʥʛʝʥʪ ʠʥʚʘʣʠʜʦʚ ʧʨʠ ʙʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʝʪ ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ.  

ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ (2016ï2020 ʛʛ.) ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʨʠ 

ʟʘʙʦʣʝʚʘʥʠʷʭ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʛ. ʆʰ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʠʥʚʘʣʠʜʦʚ II ʛʨʫʧʧʳ ʟʘ ʧʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʢʦʣʝʙʘʣʘʩʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʨʝʜʝʣʘʭ ʦʪ 11,7 ʜʦ 11; ʯʠʩʣʝʥʥʦʩʪʴ ʠʥʚʘʣʠʜʦʚ II ʠ III ʛʨʫʧʧʳ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʣʦʩʴ. 

ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʫ ʠʥʚʘʣʠʜʦʚ ʩ III ʛʨʫʧʧʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ, 

ʩʘʤʳʡ ʥʠʟʢʠʡ ʫ ʠʥʚʘʣʠʜʦʚ I ʛʨʫʧʧʳ. ʉʫʱʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʫʨʦʚʥʷ 

ʠʥʚʘʣʠʜʥʦʩʪʠ ʥʝ ʚʳʷʚʣʷʝʪʩʷ, ʠʤʝʝʪʩʷ ʩʣʘʙʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʫ ʠʥʚʘʣʠʜʦʚ 

I ʠ III ʛʨʫʧʧʳ (ʈʠʩʫʥʦʢ 3). 

ʆʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʣʝʯʝʥʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʚʧʝʨʚʳʝ ʧʨʠʟʥʘʥʥʳʭ ʠʥʚʘʣʠʜʘʤʠ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ 

ʟʘʥʠʤʘʶʪ ʠʥʚʘʣʠʜʳ ʚʩʣʝʜʩʪʚʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠʥʚʘʣʠʜʥʦʩʪʠ ʩ 

ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʝ ʩʥʠʞʝʥʠʶ. ɺ ʮʝʣʦʤ ʧʦ ʂʳʨʛʳʟʩʪʘʥʫ ʚ ʜʠʥʘʤʠʢʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʧʦ ʛʦʜʘʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʠ 2018 ʛʦʜʦʚ. ʉʘʤʘʷ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʤ ʨʝʛʠʦʥʝ, ʛʜʝ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ 

ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʠʥʚʘʣʠʜʘʤʠ, ʘ ʚ 2018 ʠ 2020 ʛʦʜʳ ʠ ʚ ʊʘʣʘʩʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʦ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ, ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʘʣʘʩʴ ʫʙʳʣʴ ʯʘʩʪʦʪʳ ʧʝʨʚʠʯʥʦ 

ʧʨʠʟʥʘʥʥʳʭ ʠʥʚʘʣʠʜʘʤʠ ʚ 2015 ʛʦʜʫ ʥʘ ī11,7%, 2016 ʛʦʜʫ ʥʘ ī3,3%, 2019 ʛʦʜʫ ʥʘ ī9,6%, 

2020 ʛʦʜʫ ʥʘ ī17,8% ʧʨʠ ʥʫʣʝʚʦʤ ʧʨʠʨʦʩʪʝ ʚ 2014 ʠ 2017 ʛʦʜʘʭ. ʇʦʚʳʰʝʥʠʝ ʙʳʣʦ ʪʦʣʴʢʦ ʚ 

2018 ʛʦʜʫ ʥʘ +6,8%. ɺ ʯʘʩʪʦʪʝ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʧʨʠʯʠʥʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʩʦʩʪʦʷʱʠʭ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚʳʷʚʣʝʥʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʦ ʚʩʝ ʛʦʜʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2017 ʠ 2020 ʛʦʜʦʚ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʯʠʩʣʘ 

ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʚʦ ʚʩʝ ʛʦʜʳ ʧʦ ʨʝʛʠʦʥʘʤ ʨʝʩʧʫʙʣʠʢʠ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʛʦʜʘʤ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʫʨʦʚʥʷ 

ʧʦʢʘʟʘʪʝʣʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2020 ʛʦʜʘ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʨʝʛʠʦʥʳ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʠʪʫʘʮʠʝʡ. ʂ ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ, ʊʘʣʘʩʩʢʘʷ, ʆʰʩʢʘʷ, 
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ʏʫʡʩʢʘʷ, ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʠ. ʅʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʩʠʪʫʘʮʠʷ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʩʦʮʠʘʣʴʥʦ-

ʟʥʘʯʠʤʦʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ. 

 

Abstract. In the structure of the first recognized by persons with disabilities, persons with 

disabilities take a leading position due to malignancies. In the implementation of measures for the 

prevention and rehabilitation of persons with disabilities, it is necessary to carry out a disability 

analysis with a view to taking measures to reduce it. In the Kyrgyz Republic as a whole, there is a 

downward trend in dynamics by year, with the exception of 2015 and 2018. The most dysfunctional 

situation has developed in the Issyk-Kul region, where the largest frequency of primary recognized 

persons with disabilities is annually noted, and in 2018 and 2020 in the Talas region. In the Issyk-

Kul region, despite highly intensive indicators, in comparison with other regions, the dynamics 

showed a decrease in the frequency of primary recognized persons with disabilities in 2015 by 

ī11.7%, in 2016 by ī3.3%, in 2019 by ī9.6%, in 2020 by ī17.8% with zero growth in 2014 and 

2017. The increase was only in 2018 by +6.8%. In the frequency of persons with disabilities due to 

neoplasms under medical supervision in health organizations, a multi-directional trend was 

revealed, which is characterized by an increase in all years, with the exception of 2017 and 2020. 

The highest level of persons with disabilities in all years by region of the republic was observed in 

the Issyk-Kul region. By year, there was an upward trend in the level of the indicator, with the 

exception of 2020. The analysis made it possible to identify regions with an unfavorable situation. 

These include Issyk-Kul, Talas, Osh, Chui, Naryn regions. The precarious situation dictates the 

need for effective prevention of primary disability due to socially significant pathology leading to 

disability. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʘʣʠʜ, ʠʥʚʘʣʠʜʥʦʩʪʴ, ʣʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ. 

 

Keywords: disabled person, disability, persons with disabilities, malignant neoplasms, under 

medical supervision. 

 

ɺʚʝʜʝʥʠʝ 

ʊʷʞʝʣʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʭ, 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʦʜʷʪ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ [1, c. 18]. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʛʨʘʝʪ ʨʦʣʴ ʨʦʩʪ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʧʦʞʠʣʳʭ, ʷʚʣʷʶʱʠʭʩʷ ʨʠʩʢʦʤ ʧʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ [2, c. 319, 3, c. 144]. 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʦʡ ʧʘʪʦʣʦʛʠʝʡ ʚ ʩʚʷʟʠ ʩ 

ʵʧʠʜʝʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ [4, c. 2, 5, c. 4]. ɺ ʩʪʨʫʢʪʫʨʝ ʚʧʝʨʚʳʝ 

ʧʨʠʟʥʘʥʥʳʭ ʠʥʚʘʣʠʜʘʤʠ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ ʠʥʚʘʣʠʜʳ ʚʩʣʝʜʩʪʚʠʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ [6, c. 116]. ʂʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ, ʚ ʩʨʝʜʥʝʤ, ʧʨʠʟʥʘʥʥʳʡ 

ʠʥʚʘʣʠʜʦʤ, ʩʪʨʘʜʘʝʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝʤ [7, c. 607].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʭʦʜʳ ʚ ʠʟʫʯʝʥʠʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʝʨʳ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ, ʪʘʢʞʝ, ʥʝʩʦʤʥʝʥʥʦʝ ʚʘʞʥʦʝ ʤʝʩʪʦ ʧʨʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʟʘʥʠʤʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠʥʚʘʣʠʜʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʝ 

ʩʥʠʞʝʥʠʶ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʃʆɺɿ) ʧʦ 

ʦʙʣʘʩʪʷʤ ʂʳʨʛʳʟʩʪʘʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2020 ʛʦʜʳ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʎʝʥʪʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʈʘʩʩʯʠʪʘʥʳ ʠʥʪʝʥʩʠʚʥʳʝ ʠ ʩʨʝʜʥʠʝ 

ʚʝʣʠʯʠʥʳ, ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʮʝʣʦʤ ʧʦ ʂʳʨʛʳʟʩʪʘʥʫ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʯʠʩʣʘ ʣʠʮ, ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ 

ʠʥʚʘʣʠʜʘʤʠ, ʩʦʩʪʘʚʠʣ ʟʘ 2013ï2020 ʛʦʜʳ 1,8 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ (ʊʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1  

ʏɸʉʊʆʊɸ ʇɽʈɺʀʏʅʆ ʇʈʀɿʅɸʅʅʓʍ ʃʀʎɸʄʀ  

ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɿɼʆʈʆɺʔʗ ʅɸ 10 000 ʅɸʉɽʃɽʅʀʗ 
 

ʈʝʛʠʦʥ ɻʦʜʳ 

2013 2014 2015 2016 2017 2018 2019 2020 

ʂʳʨʛʳʟʩʪʘʥ 1,9 1,8 1,9 1,8 1,8 1,9 1,8 1,6 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 1,8 1,8 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī5,2 +5,5 ī5,2 0 +5,5 ī5,2 ī11,1 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 1,7 1,7 2,2 2,6 1,5 2,3 1,5 0,9 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ  2,0 1,6 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 1,7 1,6 1,8 1,5 1,9 1,7 1,9 1,6 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 1,7  1,8 

ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 3,4 3,4 3,0 2,9 2,9 3,1 2,8 2,3 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 3,1 2,7 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð 0 ī11,7 ī3,3 0 +6,8 ī9,6 ī17,8 

ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ 2,5 2,1 1,4 2,6 2,4 1,5 2,3 1,8 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 2,1 2,0 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 1,3 1,0 1,2 1,2 1,1 1,0 1,1 1,2 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 1,1 1,1 

ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ 2,9 2,6 2,6 2,1 2,4 3,1 2,0 2,3 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 2,5 2,4 

ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ 2,1 2,1 2,4 2,6 2,1 2,7 2,4 2,2 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 2,3 2,3 

ʛ. ɹʠʰʢʝʢ 1,8 1,8 1,6 1,5 1,5 1,3 1,7 1,5 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 1,6 1,5 

ʛ. ʆʰ 1,4 1,3 1,3 1,0 0,8 1,4 1,0 1,2 

ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 1,2 1,1 
 

ɺ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʧʦ ʛʦʜʘʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʠ 2018 

ʛʦʜʦʚ. ʋʙʳʣʴ ʧʦʢʘʟʘʪʝʣʷ ʚ 2014 ʛ. ʩʦʩʪʘʚʠʣʘ ī5,2%, 2016 ʠ 2019 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ī5,2%, 

2020 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ ī11,1%. ɺ 2017 ʛ. ʙʳʣ ʥʫʣʝʚʦʡ ʧʨʠʨʦʩʪ. ɺ 2015 ʠ 2018 ʛʦʜʳ ʯʠʩʣʦ 

ʣʠʮ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʠʥʚʘʣʠʜʘʤʠ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʥʘ +5,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɸʥʘʣʠʟ ʧʦ ʨʝʛʠʦʥʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʘʤʘʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʀʩʩʳʢ-

ʂʫʣʴʩʢʦʤ ʨʝʛʠʦʥʝ, ʛʜʝ ʝʞʝʛʦʜʥʦ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ 
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ʠʥʚʘʣʠʜʘʤʠ, ʘ ʚ 2018 ʠ 2020 ʛʦʜʳ ʠ ʚ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʠʥʪʝʥʩʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ, ʚ ʜʠʥʘʤʠʢʝ ʥʘʙʣʶʜʘʣʘʩʴ ʫʙʳʣʴ ʯʘʩʪʦʪʳ ʧʝʨʚʠʯʥʦ 

ʧʨʠʟʥʘʥʥʳʭ ʠʥʚʘʣʠʜʘʤʠ ʚ 2015 ʛ. ʥʘ ī11,7%, 2016 ʛʦʜʫ ʥʘ ī3,3%, 2019 ʛ. ʥʘ ī9,6%, 2020 ʛ. ʥʘ 

ī17,8% ʧʨʠ ʥʫʣʝʚʦʤ ʧʨʠʨʦʩʪʝ ʚ 2014 ʠ 2017 ʛʦʜʘʭ. ʇʦʚʳʰʝʥʠʝ ʙʳʣʦ ʪʦʣʴʢʦ ʚ 2018 ʛ. ʥʘ 

+6,8%.  

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʃʆɺɿ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʩʦʩʪʦʷʱʠʭ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ 

ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʦʩʪʘʚʠʣ 11,8 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ 

(ʊʘʙʣʠʮʘ 2). 
  

ʊʘʙʣʠʮʘ 2  

ʏʘʩʪʦʪʘ ʃʆɺɿ ʚʩʣʝʜʩʪʚʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʜʠʥʘʤʠʢʝ  

ʧʦ ʨʝʛʠʦʥʘʤ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ 
 

ʈʝʛʠʦʥ ɻʦʜʳ 

2013 2014 2015 2016 2017 2018 2019 2020 

ʂʳʨʛʳʟʩʪʘʥ 11,3 11,5 11,8 12,1 11,9 12,1 12,2 12,1 

ʄ  11,8 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +1,7 +2,6 +5,0 ī1,6 +1,6 +0,8 ī0,8 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 9,3 8,5 9,1 10,5 11,4 11,7 11,5 10,6 

ʄ  10,3 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī8,6 +7,0 +15,3 +8,5 +2,6 ī1,7 ī7,8 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 11,9 11,7 11,7 11,1 10,8 10,6 11,2 11,2  

ʄ  11,2 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ  ī1,6 0 ī5,1 ī2,7 ī1,8 +5,6 0 

ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 17,8 17,9 18,2 18,7 19,1 20,0  20,2 19,2 

ʄ  18,9 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +0,5 +1,6 +2,7 +2,1 +4,7 +1,0 ī4,9 

ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ 13,4 13,9 13,8 14,8 15,7 15,0 15,3 15,9 

ʄ  14,7 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +3,7 ī0,7 +7,2 +6,0 ī4,4 +2,0 +3,9 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 4,9 4,7 5,2 5,4 5,7 6,1 6,1 6,2 

ʄ  5,5 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī4,0 +10,6 +3,8 +5,5 +7,0 0 +1,6 

ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ 11,7 13,6 14,5 14,8 15,3 16,0 16,1 15,0 

ʄ  14,6 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +16,2 +6,6 +2,0 +3,3 +4,5 +0,6 ī6,8 

ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ 12,2 12,6 14,0 14,5 13,5 13,7 13,4 13,7 

ʄ  13,4 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +3,2 +11,1 +3,5 ī6,8 +1,4 ī2,1 +2,2 

ʛ. ɹʠʰʢʝʢ 15,3 15,8 15,7 16,2 15,1 14,8 15,4 15,3 

ʄ  15,4        

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ī +3,2 ī0,6 +3,1 ī6,7 ī1,9 +4,0 ī0,6 

ʛ. ʆʰ 6,0 7,1 7,3 7,2 6,5 6,9 6,6 7,2 

ʄ  6,8        

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +18,3 +2,8 ī1,3 ī9,7 +6,1 ī4,3 +9,0 

ʇʨʠʤʝʯʘʥʠʝ: ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 
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ɺʳʷʚʣʝʥʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʜʠʥʘʤʠʢʝ ʦʙʱʝʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚ 2014 ʛʦʜʫ ʥʘ +1,7%, 2015 ʛʦʜʫ ʥʘ 

+2,6%, 2016 ʛʦʜʫ ʥʘ +5,0%, 2018 ʛʦʜʫ ʥʘ +1,6% ʠ 2019 ʛʦʜʫ ʥʘ +0,8% ʠ ʩʥʠʞʝʥʠʝʤ ʚ 2017 

ʛʦʜʫ ʥʘ ī1,6% ʠ 2020 ʛʦʜʫ ʥʘ ī0,8%. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʯʠʩʣʘ ʃʆɺɿ ʚʦ ʚʩʝ ʛʦʜʳ ʠʟ 

ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ ʥʘʙʣʶʜʘʣʩʷ ʧʦ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 18,9. 

ʇʦ ʛʦʜʘʤ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2020 ʛʦʜʘ. ʊʘʢ, 

ʧʨʠʨʦʩʪ ʚ 2014ï2019 ʛʦʜʳ ʙʳʣ ʥʘ +0,5%, +1,6%, +2,7%, +2,1%, +4,7% ʠ +1,0% ʠ ʫʙʳʣʴ ʚ 

2020 ʛʦʜʫ ʥʘ ī4,9%.  

ʇʦ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʩʥʠʞʝʥʠʝ ʚ 2014 ʛʦʜʫ ʥʘ -8,6%, ʩʤʝʥʷʝʪʩʷ 

ʧʨʠʨʦʩʪʦʤ ʚ 2015ï2018 ʛʦʜʳ ʥʘ +7,0%, +15,3%, +8,5%, +2,6%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʥʦʚʴ 

ʩʥʠʞʝʥʠʝʤ ʚ 2019, 2020 ʛʦʜʳ ʥʘ ī1,7% ʠ -7,8%. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 10,3 ʥʘ 10 000 

ʥʘʩʝʣʝʥʠʷ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʊʝʨʨʠʪʦʨʠʝʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʥʘ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʃʆɺɿ, ʷʚʠʣʘʩʴ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʋʙʳʣʴ ʥʘʙʣʶʜʘʣʘʩʴ ʚ 2014 ʛʦʜʫ ʥʘ ī1,6%, 2016 ʛʦʜʫ ʥʘ ī5,1%, 2017 ʛʦʜʫ ʥʘ ī2,7%, 2018 ʛʦʜʫ 

ʥʘ ī1,8% ʧʨʠ ʥʫʣʝʚʦʤ ʧʨʠʨʦʩʪʝ ʚ 2015, 2020 ʛʦʜʘʭ, ʣʠʰʴ ʚ 2019 ʛʦʜʫ ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 

+5,6%. ʇʦʢʘʟʘʪʝʣʴ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 11,2 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ. 

ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʦʤ ʩ ʜʦʚʦʣʴʥʦ-ʪʘʢʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʃʆɺɿ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʥʦʡ ʜʠʥʘʤʠʢʦʡ ʧʦʚʳʰʝʥʠʷ ʚʦ ʚʩʝ ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2015 ʠ 2018 

ʛʦʜʦʚ. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʘʣʦʩʴ ʥʘ +3,7 ʚ 2014 ʛʦʜʫ, +7,2% ʚ 2016 ʛʦʜʫ, 

+6,0% ʚ 2017 ʛʦʜʫ, +2,0% ʚ 2019 ʛʦʜʫ, +3,9% ʚ 2020 ʛʦʜʫ, ʩʥʠʞʝʥʠʝ ʥʘ ī0,7% ʚ 2015 ʛʦʜʫ ʠ ʥʘ 

ī4,4% ʚ 2020 ʛʦʜʫ. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʃʆɺɿ ʚʩʣʝʜʩʪʚʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʩʦʩʪʘʚʠʣ 

14,7 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʊʘʢʞʝ ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʠ ʧʦ ʃʆɺɿ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʚ 2014 ʛʦʜʫ ʥʘ ī4,0%, ʩʤʝʥʠʣʦʩʴ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʥʘʯʠʥʘʷ ʩ 2015 ʧʦ 2020 ʛʦʜʳ ʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ. ʅʘ +10,6% ʚ 2015 ʛʦʜʫ, +3,8% ʚ 2016 ʛʦʜʫ, +5,5% ʚ 2017 ʛʦʜʫ, 

+7,0% ʚ 2018 ʛʦʜʫ ʠ +1,6% ʚ 2020 ʛʦʜʫ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʫʣʝʚʦʛʦ ʧʨʠʨʦʩʪʘ ʚ 2019 ʛʦʜʫ. 

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʃʆɺɿ ʩ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʦʩʪʘʚʠʣ 5,5 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ 

ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʚ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʫʚʝʣʠʯʝʥʠʷ 

ʯʘʩʪʦʪʳ ʃʆɺɿ ʧʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ, ʥʘʯʠʥʘʷ ʩ 2014 ʧʦ 2019 ʛʦʜʳ, ʢʨʦʤʝ 2020 ʛʦʜʘ. 

ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʦʪʤʝʯʘʣʩʷ ʚ 2014 ʛʦʜʫ ʥʘ +16,2%, ʜʘʣʝʝ ʚ 2015 ʛʦʜʫ ʥʘ +6,6%, 2016 

ʛʦʜʫ ʥʘ +2,0%, 2017 ʛʦʜʫ ʥʘ +3,3%, 2018 ʛʦʜʫ ʥʘ +4,5%, 2019 ʛʦʜʫ ʥʘ +0,6%, ʫʙʳʣʴ ʚ 2020 

ʛʦʜʫ ʥʘ ī6,8%. ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ð 14,6 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪʘ ʃʆɺɿ ʧʦ ʧʨʠʯʠʥʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ 

ʚ 2014 ʛʦʜʫ ʥʘ +3,2%, 2015 ʛʦʜʫ ʥʘ +11,1%, 2016 ʛʦʜʫ ʥʘ +3,5%, 2018 ʛʦʜʫ ʥʘ +1,4%, 

2020 ʛʦʜʫ ʥʘ +2,2%, ʫʙʳʣʠ ʚ 2017 ʛʦʜʫ ʥʘ ī6,8% ʠ 2019 ʛʦʜʫ ʥʘ ī2,1%. ʇʦʢʘʟʘʪʝʣʴ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʠʣ 13,4 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ. 

ʇʦ ʛ. ɹʠʰʢʝʢ ʥʘʙʣʶʜʘʣʘʩʴ ʚʦʣʥʦʦʙʨʘʟʥʘʷ ʜʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʘ ʠ ʫʙʳʣʠ ʯʘʩʪʦʪʳ ʃʆɺɿ 

ʚʩʣʝʜʩʪʚʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʝ 15,4 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ. ʇʦʚʳʰʝʥʠʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʥʝ +3,2% ʚ 2014 ʛʦʜʫ, +3,1% ʚ 2016 ʛʦʜʫ ʠ ʥʘ +4,0% ʚ 2019 ʛʦʜʫ. ʉʥʠʞʝʥʠʝ ʚ 

2015 ʛʦʜʫ ʥʘ ī0,6%, 2017 ʛʦʜʫ ʥʘ ī6,7%, 2018 ʛʦʜʫ ʥʘ ī1,9% ʠ 2020 ʛʦʜʫ ʥʘ ī0,6%.  

ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʚʳʷʚʣʝʥʘ ʠ ʚ ʛ. ʆʰ. ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʃʆɺɿ 

ʧʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤ ʦʪʤʝʯʘʣʦʩʴ ʚ 2014 ʛʦʜʫ ʥʘ +18,3%, ʜʘʣʝʝ ʚ 2015 ʛʦʜʫ ʥʘ +2,8%, 
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2018 ʛʦʜʫ ʥʘ +6,1% ʠ 2020 ʛʦʜʫ ʥʘ +9,0%. ʏʠʩʣʦ ʃʆɺɿ ʩʥʠʞʘʣʦʩʴ ʚ 2016 ʛʦʜʫ ʥʘ ī1,3%, 

2017 ʛʦʜʫ ʥʘ ī9,7% ʠ 2019 ʛʦʜʫ ʥʘ ī4,3%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʯʘʩʪʦʪʳ ʃʆɺɿ ʚʩʣʝʜʩʪʚʠʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʘʥʞʠʨʦʚʘʥʠʝ 

ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʨʝʛʠʦʥʳ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʠʪʫʘʮʠʝʡ. ʂ 

ʪʘʢʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ, ʊʘʣʘʩʩʢʘʷ, ʆʰʩʢʘʷ, ʏʫʡʩʢʘʷ, ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʠ.  

ɼʘʥʥʳʝ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʦʙʣʘʩʪʷʤ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʦʪʜʝʣʴʥʦ ʧʦ ʛʦʜʘʤ. ɺʦ 

ʚʩʝ ʛʦʜʳ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʃʆɺɿ ʥʘʙʣʶʜʘʣʩʷ ʚ ʀʩʩʳʢ-

ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ (I ʤʝʩʪʦ ʧʦ ʨʘʥʛʫ), ʘ ʟʘʪʝʤ ʧʦ ʛ. ɹʠʰʢʝʢ, ʅʘʨʳʥʩʢʦʡ ʠ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʷʤ ʩ 

ʤʝʥʷʶʱʝʡʩʷ, ʥʦ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ, ʟʘʥʠʤʘʷ ʧʦʧʝʨʝʤʝʥʥʦ II, III ʠ IV ʤʝʩʪʦ. ʊʘʢʘʷ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʘʷ ʩʠʪʫʘʮʠʷ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʦʡ ʧʘʪʦʣʦʛʠʠ, 

ʧʨʠʚʦʜʷʱʝʡ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʦʯʘʛʦʚ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʨʘʯʝʡ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚʳʝʟʜʥʳʭ 

ʙʨʠʛʘʜ ʚʨʘʯʝʡ ʦʥʢʦʣʦʛʦʚ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʥʘʩʝʣʝʥʠʷ.  

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʚ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ, ʚ ʢʘʞʜʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʣʘʥʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ [8, c. 90]. 
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ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʥʘʩʪʫʧʘʶʱʝʝ ʚʩʣʝʜʩʪʚʠʝ ʜʠʩʙʘʣʘʥʩʘ ʬʫʥʢʮʠʠ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʘ 

ʠʤʝʥʥʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪ ʩʠʩʪʝʤʳ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʩʠʥʪʝʟʫ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʨʛʘʥʦ- ʠ ʪʢʘʥʝʩʧʝʮʠʬʠʯʥʳʭ ʘʥʪʠʪʝʣ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ 

ʠ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʘʥʪʠʪʝʣʘ ʢ ʮʠʢʣʠʯʝʩʢʦʤʫ ʮʠʪʨʫʣʣʠʥʠʨʦʚʘʥʥʦʤʫ ʧʝʧʪʠʜʫ (ɸʎʎʇ) 

ʧʨʠ ʨʘʥʥʝʤ ʨʝʚʤʘʪʦʠʜʥʦʤ ʘʨʪʨʠʪʝ (ʈɸ). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʫ 

ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ ʜʦʣʷ ʚʳʷʚʣʝʥʠʷ ɸʎʎʇ ʩʦʩʪʘʚʠʣʘ 68,8%, ʯʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ɸʎʎʇ 

ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʬʘʢʪʦʨʘ. ɺʳʚʦʜʳ: ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ 

ʥʘʣʠʯʠʝ ɸʎʎʇ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ, ʥʦ ʟʘʚʠʩʝʣʦ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʦʣʝʟʥʠ.  

 

Abstract. Research relevance: prognosis of early rheumatoid arthritis (RA) course remains 

an unresolved problem, which dictates the need to identify new factors affecting the activity and 

course of the disease. Research objectives: it is assumed that the cause of immunopathological 

reactions in early RA is a dysregulation of the immune response resulting from an imbalance in 
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the function of T- and B-lymphocytes, namely, the immunodeficiency of the T-lymphocyte system, 

which leads to uncontrolled synthesis of immunoglobulins by B-lymphocytes, in particular, organo- 

and tissue-specific antibodies. Research methods: this article analyzes occurrence frequency, 

pathogenetic and clinical significance of antibodies to cyclic citrullinated peptide (ACCP) in early 

rheumatoid arthritis (RA). Research results: in this work, in patients with early RA, the detection 

rate of ACCP was 68.8%, the frequency of detection of ACCP was higher than that of rheumatoid 

factor. Conclusions: in the examined patients with early RA, the presence of ACCP did not depend 

on gender and age but depended on the duration of the disease. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʥʥʠʡ ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ʨʝʚʤʘʪʦʠʜʥʳʡ ʬʘʢʪʦʨ, ɸʎʎʇ. 

 

Keywords: early rheumatoid arthritis, rheumatoid factor, ACCP. 

 

ʈʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ (ʈɸ) ð ʦʜʥʦ ʠʟ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʠʩʪʝʤʥʳʭ 

ʨʝʚʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʚʦʩʧʘʣʝʥʠʝʤ ʩʠʥʦʚʠʘʣʴʥʦʡ ʦʙʦʣʦʯʢʠ 

ʩʫʩʪʘʚʦʚ, ʜʝʩʪʨʫʢʮʠʝʡ ʭʨʷʱʝʚʦʡ ʠ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʨʘʟʚʠʪʠʝʤ ʚʥʝʩʫʩʪʘʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ [1]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʜʫʱʠʤ ʟʚʝʥʦʤ ʠʤʤʫʥʦʧʘʪʦʛʝʥʝʟʘ ʧʨʠ ʈɸ ʷʚʣʷʝʪʩʷ ʧʦʣʠʢʣʦʥʘʣʴʥʘʷ 

ɺ-ʘʢʪʠʚʘʮʠʷ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʘʢʦʧʣʝʥʠʠ ʧʨʠ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʮʠʨʢʫʣʠʨʫʶʱʠʭ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʳʚʦʨʦʪʦʯʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ. ʀʟʫʯʝʥʠʝ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʦʮʝʥʢʝ ɺ-

ʘʢʪʠʚʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʥʫʶ ʩʧʦʥʪʘʥʥʫʶ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʫʶ ʠ Ig-ʩʠʥʪʝʟʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ɺ-ʣʠʤʬʦʮʠʪʦʚ [2, 3]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʝʨʘʧʠʠ ʈɸ, ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʝʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʥʥʝʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʠ ʦʪʜʘʣʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ 

[4, 5]. ʇʨʠ ʵʪʦʤ, ʩʫʱʝʩʪʚʝʥʥʦʤ ʟʚʝʥʦʤ ʙʦʨʴʙʳ ʩ ʵʪʦʡ ʙʦʣʝʟʥʴʶ ʷʚʣʷʝʪʩʷ ʝʛʦ ʨʘʥʥʷʷ 

ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʨʘʥʥʝʝ ʣʝʯʝʥʠʝ, ʪ.ʝ. ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʨʘʥʥʝʛʦ ʈɸ [6, 7]. 

ʇʨʦʛʥʦʟ ʪʝʯʝʥʠʷ ʨʘʥʥʝʛʦ ʈɸ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʯʪʦ 

ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʠ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʢʣʘʜʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʠ ʠ 

ʠʤʤʫʥʦʣʦʛʠʠ ʚ ʨʝʚʤʘʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʠ ʩʧʝʮʠʬʠʯʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʨʢʝʨʦʚ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʘʨʢʝʨʦʚ ʷʚʣʷʝʪʩʷ ʨʝʚʤʘʪʦʠʜʥʳʡ ʬʘʢʪʦʨ ʈʌ, ʢʦʪʦʨʳʡ 

ʚʳʷʚʣʷʝʪʩʷ ʫ 60ï80% ʧʘʮʠʝʥʪʦʚ ʈɸ, ʯʘʱʝ ʚ ʩʪʘʜʠʠ ʨʘʟʚʝʨʥʫʪʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ. ʅʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʧʨʠ ʨʘʥʥʝʤ ʈɸ ʥʠʟʢʘʷ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 40 %. ʨʦʤʝ ʪʦʛʦ, 

ʈʌ ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ʈɸ ʤʘʨʢʝʨʦʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʧʨʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ ʚʦʣʯʘʥʢʝ (ʉʂɺ) ʠ 

ʘʥʢʠʣʦʟʠʨʫʶʱʝʤ ʩʧʦʥʜʠʣʠʪʝ (ɸʉ), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫ 5ï7% ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʢʘʢ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ ʧʣʘʥʝ 

ʤʘʨʢʝʨʦʤ ʨʘʥʥʝʛʦ ʈɸ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʶʪʩʷ ʘʥʪʠʪʝʣʘ ʢ ʮʠʢʣʠʯʝʩʢʦʤʫ 

ʮʠʪʨʫʣʣʠʥʠʨʦʚʘʥʥʦʤʫ ʧʝʧʪʠʜʫ (ɸʎʎʇ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝʩʷ ʩʦʙʦʡ ʛʝʪʝʨʦʛʝʥʥʦʡ ʛʨʫʧʧʫ IgG-

ʘʫʪʦʘʥʪʠʪʝʣ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ ʘʥʪʠʛʝʥʥʳʝ ʜʝʪʝʨʤʠʥʘʥʪʳ ʬʠʣʘʛʛʨʠʥʘ ʠ ʜʨʫʛʠʭ ʙʝʣʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʘʪʠʧʠʯʥʫʶ ʘʤʠʥʦʢʠʩʣʦʪʫ ʮʠʪʨʫʣʣʠʥ.  

ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʧʦʢʘʟʘʥʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʘʥʪʠʮʠʪʨʫʣʣʠʥʦʚʳʭ ʘʥʪʠʪʝʣ ʧʨʠ 

ʨʘʥʥʝʤ ʈɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʈʌ [6, 8, 9]. ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʥʘʨʫʞʝʥʠʝ ɸʎʎʇ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ ʟʘ 1ï2 ʛʦʜʘ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ [10, 11, 12] 
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ʢʦʨʨʝʣʷʮʠʷ ʩ ʪʷʞʝʩʪʴʶ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʜʝʩʪʨʫʢʮʠʠ ʩʫʩʪʘʚʦʚ ʠ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ [8, 9, 13]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʯʘʩʪʦʪʫ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʠ ʢʣʠʥʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ɸʎʎʇ ʧʨʠ ʨʘʥʥʝʤ ʈɸ ʥʘ ʦʩʥʦʚʝ ʢʣʠʥʠʢʦ-ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʦʙʩʣʝʜʦʚʘʥʠʷ. 

  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 48 ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ ʩ ʘʥʘʤʥʝʟʦʤ ʟʘʙʦʣʝʚʘʥʠʷ ʜʦ 1 

ʛʦʜʘ, ʠʟ ʥʠʭ 35 (72,9%) ʞʝʥʱʠʥ ʠ 13 (27,1%) ʤʫʞʯʠʥ. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ 

ʢʦʣʝʙʘʣʩʷ ʦʪ 16 ʜʦ 53 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʨʠʤʝʨʥʦ 34,5 ʣʝʪ).  

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʙʦʣʴʥʳʝ ʨʘʥʥʠʤ ʈɸ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʦʜʛʨʫʧʧʳ ʧʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ (ʜʦ 3 ʤʝʩ, ʦʪ 3 ʜʦ 6 ʤʝʩ ʠ ʦʪ 6 ʜʦ 12 ʤʝʩ), ʚʦʟʨʘʩʪʘ (16ï30 

ʣʝʪ, 31ï45 ʣʝʪ ʠ 46ï53 ʣʝʪ) ʠ ʧʦʣʘ (35 ʠʣʠ 72,9% ʞʝʥʱʠʥ ʠ 13 ʠʣʠ 27,1%) ʤʫʞʯʠʥ. 

ʆʧʨʝʜʝʣʝʥʠʝ ɸʎʎʇ ʥʘʤʠ ʧʨʦʚʦʜʠʣʦʩʴ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʢʣʠʯʝʩʢʦʛʦ ʮʠʪʨʫʣʣʠʥʦʚʦʛʦ ʧʝʧʪʠʜʘ 2 ʧʦʢʦʣʝʥʠʷ [12, 14]. ɿʘ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʠʤʘʣʠ ʟʥʘʯʝʥʠʷ ɸʎʎʇ ʚʳʰʝ 5 ɽʜ/ʤʣ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʬʘʢʪʦʨʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʤ ʤʝʪʦʜʦʤ ʠ ʟʘ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʠʤʘʣʠ ʟʥʘʯʝʥʠʷ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʬʘʢʪʦʨʘ ʚʳʰʝ 8 ɽʜ/ʤʣ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʨʘʚʥʝʥʠʝ ʯʘʩʪʦʪʳ ʦʙʥʘʨʫʞʝʥʠʷ ɸʎʎʇ ʠ ʈʌ ʫ ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1  

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ɸʎʎʇ ʀ ʈʌ ʋ ɹʆʃʔʅʓʍ ʈɸʅʅʀʄ ʈɸ 
 

ɸʎʎʇ/ʈʌ ʏʘʩʪʦʪʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʙʩ % 

ɸʎʎʇ  33 68,8 

ʈʌ 20 41,7 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮ r1, ʫ 33 (68,8%) ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ ʦʙʥʘʨʫʞʝʥʳ ɸʎʎʇ, ʘ ʈʌ ï 

ʪʦʣʴʢʦ ʫ 20 (41,7%) ʙʦʣʴʥʳʭ. ʊ. ʝ. ɸʎʎʇ ʧʨʠ ʨʘʥʥʝʤ ʈɸ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ, ʯʝʤ 

ʈʌ.  

 

ʊʘʙʣʠʮʘ 2  

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ɸʎʎʇ ʇʈʀ ʈɸʅʅɽʄ ʈɸ ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʇʆʃɸ ɹʆʃʔʅʓʍ 
 

ʇʦʣ ʙʦʣʴʥʳʭ ɺʩʝʛʦ ʙʦʣʴʥʳʭ ʏʘʩʪʦʪʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʙʩ. % 

ɾʝʥ. 35 24 68,6 

ʄʫʞ. 13 9 69,2 

  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2 ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ɸʎʎʇ ʚʳʷʚʣʝʥʳ ʫ 24 (68,6%) 

ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʠ ʫ 9 (69,2%) ð ʤʫʞʩʢʦʛʦ ʧʦʣʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʦʪʘ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ɸʎʎʇ ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʧʦʣʘ ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 3 ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ɸʎʎʇ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 16 ʜʦ 30 ʣʝʪ 

ʩʦʩʪʘʚʠʣʘ 66,7%, ʚ ʚʦʟʨʘʩʪʝ ʦʪ 31 ʛʦʜʘ ʜʦ 45 ʣʝʪ ʩʦʩʪʘʚʠʣʘ 72,0% ʠ 64,3% ʚ ʚʦʟʨʘʩʪʥʦʡ 
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ʛʨʫʧʧʝ ʦʪ 46 ʜʦ 53 ʣʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʪʨʝʯʘʝʤʦʩʪʴ ɸʎʎʇ ʚ ʪʨʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

ʙʳʣʦ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦ ʠ ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ ʥʝ ʟʘʚʠʩʝʣ ʦʪ ʚʦʟʨʘʩʪʘ ʙʦʣʴʥʳʭ.  

ʇʦ ʜʘʥʥʳʤ ʊʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ɸʎʎʇ ʫ ʙʦʣʴʥʳʭ ʈɸ ʚ ʛʨʫʧʧʝ ʜʦ 3 ʤʝʩʷʮʝʚ 

ʦʙʥʘʨʫʞʝʥ ʫ 58,3%, ʚ ʛʨʫʧʧʝ ʦʪ 3 ʜʦ 6 ʤʝʩʷʮʝʚ ɸʎʎʇ ʫ 66,7% ʙʦʣʴʥʳʭ ʠ ʫ 83,3% ʙʦʣʴʥʳʭ 

ʈɸ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʙʦʣʝʟʥʠ ʦʪ 6 ʜʦ 12 ʤʝʩʷʮʝʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʜʘʚʥʦʩʪʴʶ 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ 6 ʜʦ 12 ʤʝʩʷʮʝʚ ʥʘʣʠʯʠʝ ɸʎʎʇ ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʩ ʜʘʚʥʦʩʪʴʶ ʙʦʣʝʟʥʠ ʦʪ 

3 ʜʦ 6 ʤʝʩʷʮʝʚ ʠ ʜʦ 3 ʤʝʩʷʮʝʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʣʠʯʠʝ ɸʎʎʇ ʟʘʚʠʩʠʪ ʦʪ ʜʘʚʥʦʩʪʠ ʪʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʊʘʙʣʠʮʘ 3  

ʏɸʉʊʆʊɸ ʆɹʅɸʈʋɾɽʅʀʗ ɸʎʎʇ ʇʈʀ ʈɸʅʅɽʄ ʈɸ  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɺʆɿʈɸʉʊɸ ɹʆʃʔʅʓʍ 
 

ɹʦʣʴʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ 

 

ɺʩʝʛʦ 

ʏʘʩʪʦʪʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʙʩ. % 

16-30 ʣʝʪ 9 6 66,7 

31-45 ʣʝʪ 25 18 72,0 

46-53 ʛʦʜʘ 14 9 64,3 

 

ʊʘʙʣʠʮʘ 4 

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ɸʎʎʇ ʋ ɹʆʃʔʅʓʍ ʈɸʅʅʀʄ ʈɸ  

ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ɼʃʀʊɽʃʔʅʆʉʊʀ ɹʆʃɽɿʅʀ 
 

ɹʦʣʴʥʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʦʣʝʟʥʠ 

ɺʩʝʛʦ ʏʘʩʪʦʪʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʙʩ. % 

ʜʦ 3 ʤʝʩ. 12 7 58,3 

ʦʪ 3 ʜʦ 6 ʤʝʩ. 24 16 66,7 

ʦʪ 6 ʜʦ 12 ʤʝʩ. 12 10 83,3 

 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʳʭ ʘʥʘʣʠʟʦʚ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ:  

ïɺʩʪʨʝʯʘʝʤʦʩʪʴ ɸʎʎʇ ʧʨʠ ʨʘʥʥʝʤ ʈɸ ʩʦʩʪʘʚʠʣʘ 68,8% ʠ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ 

ʦʙʥʘʨʫʞʝʥʠʝ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʬʘʢʪʦʨʘ. 

ïʅʘʣʠʯʠʝ ɸʎʎʇ ʫ ʙʦʣʴʥʳʭ ʨʘʥʥʠʤ ʈɸ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʙʦʣʝʟʥʠ: ʯʝʤ ʚʳʰʝ ʜʘʚʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʝʤ ʯʘʱʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʠʝ ɸʎʎʇ. 

ïɺ ʛʨʫʧʧʝ ʙʦʣʴʥʳʭ ʩ ʜʘʚʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪ 6 ʜʦ 12 ʤʝʩʷʮʝʚ ʥʘʣʠʯʠʝ ɸʎʎʇ ʙʳʣʦ 

ʚʳʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʩ ʜʘʚʥʦʩʪʴʶ ʙʦʣʝʟʥʠ ʦʪ 3 ʜʦ 6 ʤʝʩʷʮʝʚ ʠ ʜʦ 3 ʤʝʩʷʮʝʚ.  
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ: ʩʨʝʜʠ ʢʠʨʛʠʟʩʢʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʨʪʝʨʠʠʪʦʤ ʊʘʢʘʷʩʫ (ɸʊ) 

ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥʱʠʥʳ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. ʕʪʠʦʣʦʛʠʷ ʥʝʠʟʚʝʩʪʥʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʥʘʙʣʶʜʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʘʨʪʝʨʠʠʪʘ ʊʘʢʘʷʩʫ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʮʝʣʴʶ ʩʦʩʪʘʚʣʝʥʠʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʣʝʯʝʥʠʠ ʙʦʣʝʟʥʠ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʦʣʴʥʳʭ ʠʤʝʣʠ V 

ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʪʠʧ ɸʊ (61,3%), ʩʦʩʫʜʠʩʪʫʶ ʩʪʘʜʠʶ (89,3%), ʚʳʨʘʞʝʥʥʳʡ ʩʪʝʥʦʟ (54,7%), 

ʧʦʨʘʞʝʥʠʝ ʙʨʘʭʠʦʮʝʬʘʣʴʥʦʛʦ ʩʪʚʦʣʘ (68%), ʦʙʱʠʭ ʩʦʥʥʳʭ (57,3%) ʠ ʧʦʯʝʯʥʳʭ (52%) 

ʘʨʪʝʨʠʡ. ʋ 82,7% ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʪʷʞʝʣʦʝ ʦʙʦʩʪʨʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʣʠʯʠʝ Ó2 

ʦʩʣʦʞʥʝʥʠʡ ʫʭʫʜʰʘʣʦ ʧʨʦʛʥʦʟ ɸʊ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ɸʊ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʝʡ (77,3%) ʠ ʧʦʨʘʞʝʥʠʝʤ ʧʦʯʝʢ 

(57,3%). ɺʳʚʦʜʳ: ʙʦʣʝʝ ʯʝʤ ʫ ʪʨʝʪʠ ʙʦʣʴʥʳʭ (37,3%) ʠʤʝʣʘ ʤʝʩʪʦ ʧʦʟʜʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ɸʊ.  

 

Abstract. Research relevance: among Kyrgyz patients with Takayasu arteritis (AT), young 

women were predominated. The etiology is unknown. Research objectives: observation of 

the clinical manifestations in Takayasuôs arteritis in patients with the aim of compiling a diagnosis 

in treatment of disease. Research methods: most of patients had anatomical type V Takayasu 

arteritis (61.3%), vascular stage (89.3%) and severe stenosis (54.7%), lesions of the brachiocephalic 

trunk (68%), common sleepyheads (57.3%) and renal (52%) arteries. Severe exacerbation of 
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the disease was observed in 82.7% of patients. The presence of Ó2 complications worsened the 

prognosis of AT. Research results: the clinical manifestations of AT were characterized mainly by 

cardiovascular pathology (77.3%) and kidney damage (57.3%). Conclusions: more than one third of 

patients (37.3%) had late diagnosis of AT. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ, ʩʠʥʜʨʦʤ ʠʣʠ ʙʦʣʝʟʥʴ ʊʘʢʘʷʩʫ, 

ʦʙʣʠʪʝʨʠʨʫʶʱʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ, ʩʠʥʜʨʦʤ ʦʙʱʝʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʪʝʥʦʟ ʘʦʨʪʳ ʠ ʝʝ 

ʚʝʪʚʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʧʫʣʴʩʘ, ʘʩʠʤʤʝʪʨʠʷ ɸɼ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʠʰʝʤʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

 

Keywords: nonspecific aortoarteritis, syndrome or Takayasu disease, aortoarteritis obliterans, 

general inflammatory reaction syndrome, stenosis of the aorta and its branches, absence of pulse, 

asymmetry of blood pressure, circulatory failure, cerebral ischemia. 

 

ɺʚʝʜʝʥʠʝ 

ɹʦʣʝʟʥʴ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʟʥʳʤʠ ʘʚʪʦʨʘʤʠ, ʥʘʟʚʘʥʠʷʤʠ: ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ 

(ʅɸɸ), ʘʨʪʝʨʠʠʪ, ʩʠʥʜʨʦʤ ʠʣʠ ʙʦʣʝʟʥʴ ʊʘʢʘʷʩʫ, ʦʙʣʠʪʝʨʠʨʫʶʱʠʡ ʘʦʨʪʦʘʨʪʝʨʠʠʪ, ʙʦʣʝʟʥʴ 

ʦʪʩʫʪʩʚʠʷ ʧʫʣʴʩʘ, ʩʠʥʜʨʦʤ ʘʦʨʪʠʪʘ ʠ ʪ. ʜ. [1, 2]. ʕʪʦ ʩʠʩʪʝʤʥʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʧʦʨʘʞʘʶʱʝʝ ʘʦʨʪʫ ʠ ʝʝ ʢʨʫʧʥʳʝ ʚʝʪʚʠ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʭ ʩʪʝʥʦʟʠʨʦʚʘʥʠʶ ʠ ʠʰʝʤʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʢʘʥʝʡ. ɹʦʣʝʶʪ ʅɸɸ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʝʥʱʠʥʳ (ʩʦʦʪʥʦʰʝʥʠʝ 

ʟʘʙʦʣʝʚʰʠʭ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ ʩʦʩʪʘʚʣʷʝʪ 8:1), ʤʘʥʠʬʝʩʪʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ 15-

30 ʣʝʪ, ʭʦʪʷ ʦʥʦ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ. [3]. ʉʨʝʜʠ ʢʠʨʛʠʟʩʢʠʭ 

ʧʘʮʠʝʥʪʦʚ ʩ ɸʊ ʧʨʝʦʙʣʘʜʘʣʠ ʞʝʥʱʠʥʳ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʙʦʣʴʥʳʭ ʠʤʝʣʠ V 

ʘʥʘʪʦʤʠʯʝʩʢʠʡ ʪʠʧ ɸʊ (61,3%), ʩʦʩʫʜʠʩʪʫʶ ʩʪʘʜʠʶ (89,3%), ʚʳʨʘʞʝʥʥʳʡ ʩʪʝʥʦʟ (54,7%), 

ʧʦʨʘʞʝʥʠʝ ʙʨʘʭʠʦʮʝʬʘʣʴʥʦʛʦ ʩʪʚʦʣʘ (68%), ʦʙʱʠʭ ʩʦʥʥʳʭ (57,3%) ʠ ʧʦʯʝʯʥʳʭ (52%) 

ʘʨʪʝʨʠʡ. ʋ 82,7% ʙʦʣʴʥʳʭ ʥʘʙʣʶʜʘʣʦʩʴ ʪʷʞʝʣʦʝ ʦʙʦʩʪʨʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʣʠʯʠʝ Ó2 

ʦʩʣʦʞʥʝʥʠʡ ʫʭʫʜʰʘʣʦ ʧʨʦʛʥʦʟ ɸʊ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ɸʊ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʚ 

ʦʩʥʦʚʥʦʤ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʧʘʪʦʣʦʛʠʝʡ (77,3%) ʠ ʧʦʨʘʞʝʥʠʝʤ ʧʦʯʝʢ (57,3%). ɹʦʣʝʝ ʯʝʤ ʫ 

ʪʨʝʪʠ ʙʦʣʴʥʳʭ (37,3%) ʠʤʝʣʘ ʤʝʩʪʦ ʧʦʟʜʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ɸʊ. ʕʪʠʦʣʦʛʠʷ ʥʝʠʟʚʝʩʪʥʘ.  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚʩʪʨʝʯʘʣʦʩʴ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ: çʙʦʣʝʟʥʴ 

ʦʪʩʫʪʩʪʚʠʷ ʧʫʣʴʩʘè, çʘʨʪʝʨʠʠʪ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥè, çʙʨʘʭʠʦʮʝʬʘʣʴʥʳʡ ʘʨʪʝʨʠʠʪè, çʘʪʠʧʠʯʥʘʷ 

ʢʦʘʨʢʪʘʮʠʷ ʘʦʨʪʳè, çʩʠʥʜʨʦʤ ʄʘʨʪʦʨʝʣʣʷè, çʩʠʥʜʨʦʤ ʦʙʣʠʪʝʨʘʮʠʠ ʩʫʧʨʘʘʦʨʪʘʣʴʥʳʭ 

ʩʪʚʦʣʦʚè, çʧʘʥʘʦʨʪʠʪè ʠʣʠ çʧʘʥʘʨʪʝʨʠʠʪè, çʩʠʥʜʨʦʤ ʘʦʨʪʠʪʘè [4]. 

ʇʘʮʠʝʥʪʳ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ ʠʣʠ ʩ ʣʝʛʢʠʤ ʝʜʠʥʠʯʥʳʤ ʦʩʣʦʞʥʝʥʠʝʤ ʥʘ ʤʦʤʝʥʪ 

ʧʦʩʪʘʥʦʚʢʠ ʜʠʘʛʥʦʟʘ ʠʤʝʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʳʞʠʚʘʝʤʦʩʪʴ ʙʝʟ ʩʦʙʳʪʠʡ, ʯʝʤ ʧʘʮʠʝʥʪʳ ʩ 

ʪʷʞʝʣʳʤ ʝʜʠʥʠʯʥʳʤ ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ [5]. 

ʈʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʚʘʨʠʘʥʪʳ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʦʨʪʦʘʨʪʝʨʠʠʪʘ: I 

ʪʠʧ ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʜʫʛʠ ʘʦʨʪʳ ʠ ʝʝ ʚʝʪʚʝʡ; II ʪʠʧ ʥʠʩʭʦʜʷʱʘʷ ʯʘʩʪʴ ʘʦʨʪʳ 

(ʧʦʨʘʞʝʥʠʝ ʛʨʫʜʥʦʛʦ ʠʣʠ ʙʨʶʰʥʦʛʦ ʦʪʜʝʣʘ ʘʦʨʪʳ ʠ ʝʝ ʚʝʪʚʝʡ); III ʪʠʧ ʩʦʯʝʪʘʥʥʦʝ ʧʦʨʘʞʝʥʠʝ 

ʜʫʛʠ ʘʦʨʪʳ ʠ ʝʝ ʚʝʪʚʝʡ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʛʨʫʜʥʦʤ ʠʣʠ ʙʨʶʰʥʦʤ ʦʪʜʝʣʘʭ ʘʦʨʪʳ; IV ʪʠʧ 

ʚʦʚʣʝʢʘʝʪʩʷ ʣʝʛʦʯʥʘʷ ʘʨʪʝʨʠʷ, ʝʝ ʚʝʪʚʠ, ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʩʦʯʝʪʘʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ 

ʚʘʨʠʘʥʪʦʚ. ʇʨʠ ʚʩʝʭ ʬʦʨʤʘʭ ʛʨʘʥʫʣʝʤʘʪʦʟʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʥʘʯʠʥʘʝʪʩʷ ʚ 

ʘʜʚʝʥʪʠʮʠʠ ʠ ʥʘʨʫʞʥʳʭ ʩʣʦʷʭ ʤʝʜʠʠ, ʧʨʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʨʘʥʫʣʝʤ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʢʦʧʣʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ, ʨʝʪʠʢʫʣʷʨʥʳʭ ʢʣʝʪʦʢ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʬʠʙʨʦʟ ʛʨʘʥʫʣʝʤ, ʧʨʦʣʠʬʝʨʘʮʠʷ ʵʥʜʦʪʝʣʠʷ, ʧʨʦʩʚʝʪ ʩʦʩʫʜʘ 

ʩʫʞʠʚʘʝʪʩʷ, ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʨʦʤʙʦʟʦʚ [6]. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʝʜʩʪʘʚʣʝʥ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ ʩ ʧʘʮʠʝʥʪʘ ʂ. ɸ. 20 ʣʝʪ, ʩ 

ʙʦʣʝʟʥʴʶ ʊʘʢʘʷʩʫ ʪʠʧ II, ʩ ʢʨʠʪʠʯʝʩʢʠʤ ʧʦʨʘʞʝʥʠʝʤ ʚʝʪʚʝʡ ʜʫʛʠ ʘʦʨʪʳ. ʇʨʠʚʦʜʠʤ 

ʩʦʙʩʪʚʝʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʩʣʫʯʘʷ ʙʦʣʝʟʥʠ ʊʘʢʘʷʩʫ ʤʦʣʦʜʦʡ ʞʝʥʱʠʥʳ ʚ 20 ʣʝʪ, ʢʦʪʦʨʘʷ 

ʜʦʩʪʘʚʣʝʥʘ ʚ ʪʷʞʝʣʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʄʎ ʆʰ-ʂʘʨʜʠʦ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʥʘ ʕʂɻ ʠ ʥʘ ʕʭʦ ʂɻ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʫʣʴʩ ʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʦʪʩʫʪʩʪʚʦʚʘʣ ʠ 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʝ ʠʟʤʝʨʷʣʦʩʴ. ʀʟ ʘʥʘʤʥʝʟʘ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʞʘʣʦʙʳ ʧʦʷʚʠʣʠʩʴ 2ï3 

ʛʦʜʘ ʥʘʟʘʜ, ʜʠʘʛʥʦʟ ʥʝ ʙʳʣ ʚʝʨʠʬʠʮʠʨʦʚʘʥ. ʅʘ ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ 1ʡ 

ʩʪʝʧʝʥʠ, ʉʆʕ-50 ʤʤ/ʯ, ʣʠʤʬʦʮʠʪʦʟ, ʥʝʡʪʨʦʬʠʣʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʤʦʯʠ ï

ʤʠʢʨʦʧʨʦʪʝʠʥʫʨʠʷ. ɸʥʘʣʠʟʳ ʧʦʯʝʯʥʳʭ ʠ ʧʝʯʝʥʦʯʥʳʭ ʪʝʩʪʦʚ ʙʝʟ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʘʮʠʝʥʪʢʝ 

ʩʜʝʣʘʥʦ ʜʫʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʩʦʩʫʜʦʚ ʰʝʠ, ʛʜʝ ʚʳʷʚʣʝʥʦ ʧʦʣʥʘʷ ʦʢʢʣʶʟʠʷ ʩʦʩʫʜʦʚ 

ʦʙʱʝʡ ʩʦʥʥʦʡ, ʧʦʜʢʣʶʯʠʯʥʦʡ ʠ ʧʦʟʚʦʥʦʯʥʦʡ ʘʨʪʝʨʠʠ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʠʟ-ʟʘ ʚʳʨʘʞʝʥʥʦʛʦ 

ʚʦʩʧʘʣʝʥʠʷ ʠʥʪʠʤʳ ʩʦʩʫʜʦʚ. ʉ ʮʝʣʴʶ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʨʦʚʦʪʦʢʘ, 

ʫʪʦʯʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʫʜʦʚ ʠ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʘʥʛʠʦʛʨʘʬʠʷ ʩʦʩʫʜʦʚ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʛʜʝ ʫʚʠʜʝʣʠ ʩʪʝʥʦʟ ʧʨʘʚʦʡ ʧʦʟʚʦʥʦʯʥʦʡ ʘʨʪʝʨʠʠ 

ʜʦ 90%, ʦʢʢʣʶʟʠʷ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʧʦʜʢʣʶʯʠʯʥʦʡ ʘʨʪʝʨʠʠ, ʧʨʘʚʦʡ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ, 

ʩʫʙʦʢʢʣʶʟʠʷ ʣʝʚʦʡ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋʯʠʪʳʚʘʷ ʪʷʞʝʩʪʴ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʧʘʮʠʝʥʪʢʠ, ʥʘ ʢʦʥʩʠʣʠʫʤʝ ʚʨʘʯʝʡ ʥʘʰʝʡ 

ʢʣʠʥʠʢʠ ʧʨʦʚʝʜʝʥʦ ʦʧʝʨʘʪʠʚʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ð ʜʚʫʭʩʪʦʨʦʥʥʝʝ ʢʦʤʧʦʟʠʪʥʦʝ 

ʘʦʨʪʦʧʦʜʤʳʰʝʯʥʦʝ ʰʫʥʪʠʨʦʚʘʥʠʝ. ɺ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʷʚʠʣʦʩʴ ʧʫʣʴʩʘʮʠʷ 

ʦʙʦʠʭ ʣʫʯʝʚʳʭ ʘʨʪʝʨʠʷʭ, ʧʨʠʟʥʘʢʠ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʨʝʛʨʝʩʩʠʨʦʚʘʣʠ, ʦʩʣʦʞʥʝʥʠʡ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʘʮʠʝʥʪʢʘ ʚʳʧʠʩʘʣʘʩʴ ʚ ʧʣʘʥʦʚʦʤ 

ʧʦʨʷʜʢʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʰʘʛʘʷ ʧʦʢʠʥʫʣʘ ʢʣʠʥʠʢʫ. 

ʅʘʰʘ ʧʘʮʠʝʥʪʢʘ ʙʳʣʘ ʚʳʧʠʩʘʥʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʫʞʜʘʝʪʩʷ ʚ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ 

ʢʦʥʪʨʦʣʝ ʘʢʪʠʚʥʦʩʪʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʢʦʥʪʨʦʣʝ ʧʨʦʭʦʜʠʤʦʩʪʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʣʝʯʝʥʠʷ ʧʨʠ ʅɸɸ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʢʦʛʜʘ ʥʘʩʪʫʧʘʶʱʠʝ ʠʰʝʤʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʝʱʝ ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʠʤʳʤʠ ʠ 

ʥʝ ʫʩʧʝʚʘʶʪ ʨʘʟʚʠʪʴʩʷ ʪʷʞʝʣʳʝ ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʦʧʨʦʩʳ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʤʘʣʦ ʠʟʫʯʝʥʥʳʤʠ. 

ʉʪʝʨʪʦʩʪʴ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʨʘʥʥʠʭ ʬʦʨʤ ʅɸɸ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚʦʧʨʦʩʦʚ 

ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʦʰʠʙʢʘʤ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʛʨʦʟʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ 

ʤʦʣʦʜʳʭ ʧʘʮʠʝʥʪʦʚ, ʢʘʢ ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ. 

 

ɺʳʚʦʜʳ 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʙʦʣʝʟʥʠ ʊʘʢʘʷʩʫ ʧʨʠʚʦʜʠʪ ʧʘʮʠʝʥʪʘ ʢ ʨʘʟʥʳʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ ʧʦʯʪʠ ʥʝ ʚʳʷʚʣʷʝʪʩʷ. ʉʨʝʜʥʠʡ ʩʨʦʢ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʘʛʥʦʟʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʦʨʪʦʘʨʪʝʨʠʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 3ï4 ʛʦʜʘ, ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ. ʀʤʝʥʥʦ 

ʨʝʜʢʦʩʪʴ ʧʘʪʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʝʫʟʥʘʚʘʝʤʦʩʪʴ, 

ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʥʝʘʜʝʢʚʘʪʥʦʩʪʴ ʣʝʯʝʥʠʷ ʠ ʨʘʥʥʶʶ ʠʥʚʘʣʠʜʠʟʘʮʠʶ ʙʦʣʴʥʳʭ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʦʧʠʩʘʥʥʦʛʦ ʥʘʤʠ ʩʣʫʯʘʷ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʣʝʚʦʡ ʚʝʪʚʠ 

ʣʝʛʦʯʥʦʡ ʘʨʪʝʨʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʣʝʛʦʯʥʦʡ ʛʠʧʝʨʪʝʥʟʠʠ, ʢʦʪʦʨʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʞʝ ʠ ʜʦʩʪʘʪʦʯʥʦ 
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ʩʢʫʜʥʦ ʦʧʠʩʘʥʦ. ɼʠʘʛʥʦʩʪʠʢʘ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʘʦʨʪʦʘʨʪʝʨʠʠʪʘ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ 

ʪʱʘʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʞʘʣʦʙ ʠ ʘʥʘʤʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʥʠʤʘʪʝʣʴʥʦʤ ʦʩʤʦʪʨʝ ʧʘʮʠʝʥʪʘ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʫʣʴʩʘ ʥʘ ʦʙʝʠʭ ʣʫʯʝʚʳʭ ʘʨʪʝʨʠʷʭ ʠ ʥʘ ʜʨʫʛʠʭ ʩʦʩʫʜʘʭ, ʠʭ 

ʘʫʩʢʫʣʴʪʘʮʠʠ, ʠʟʤʝʨʝʥʠʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʦʙʝʠʭ ʨʫʢʘʭ ʠ ʥʦʛʘʭ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʜʘʝʪʩʷ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʜʫʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʜʠʘʛʥʦʟ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʙʦʣʝʟʥʠ, ʚ ʧʝʨʠʦʜ, 

ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʣʠʰʴ ʫʪʦʣʱʝʥʠʝ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ. 

ʆʙʩʫʞʜʘʷ ʜʘʥʥʳʡ ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʤʳ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ, ʯʪʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʦʨʘʞʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʨʪʝʨʠʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʦʙʥʘʨʫʞʝʥ ʠ ʥʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʩʚʦʝʚʨʝʤʝʥʥʦ. ʗʨʢʦ ʚʳʨʘʞʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʦʪʩʫʪʩʪʚʠʝ ʧʫʣʴʩʘ ʥʘ ʣʫʯʝʚʳʭ ʘʨʪʝʨʠʷʭ ʠ ɸɼ, 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʘʦʨʪʳ ʠ ʝʝ ʚʝʪʚʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʘʢʪʠʚʥʳʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʩʪʝʥʢʘʭ ʩʦʩʫʜʦʚ, ʧʨʠʚʝʜʰʠʤ ʢ ʧʦʣʥʦʡ ʦʢʢʣʶʟʠʠ, ʪʨʝʙʦʚʘʣʠ 

ʥʝʦʪʣʦʞʥʦʡ ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʥʦʡ ʪʝʨʘʧʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʮʝʣʴʶ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʠʥʚʘʣʠʜʥʦʩʪʴ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʢʘʢ ʜʣʷ ʛʨʘʞʜʘʥ, ʪʘʢ ʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘ ʧʝʨʠʦʜ 2014ï2019 ʛʛ. ʇʦ ʨʝʩʧʫʙʣʠʢʝ ʚ ʮʝʣʦʤ ʠ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚ ʯʘʩʪʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʩʨʝʜʠ ʚʟʨʦʩʣʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʩʝʤ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ, 

ʩʦʩʪʦʷʱʠʭ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩ 2014 ʛʦʜʘ 

ʚʧʣʦʪʴ ʜʦ 2019 ʛʦʜʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʚ 2019 ʛʦʜʫ. ʇʨʠ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʦʪʳ ʚʧʝʨʚʳʝ ʧʨʠʟʥʘʥʥʳʭ ʣʠʮʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʆʰʩʢʘʷ 

ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ, ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ð ʩʝʜɹʤʦʝ ʤʝʩʪʦ ʧʦ ʨʘʥʛʫ. ʇʦ 

ʨʝʩʧʫʙʣʠʢʝ ʥʘ ʬʦʥʝ ʪʝʥʜʝʥʮʠʠ ʩʪʘʙʠʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʚʟʨʦʩʣʳʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʝʪʝ, 

ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠʨʦʩʪ ʣʠʰʴ ʚ 2018 ʛʦʜʫ. ʅʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ 

ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ 

ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩʨʝʜʠ ʢʘʪʝʛʦʨʠʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʫ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ 

ʥʘʙʣʶʜʘʣʩʷ ʧʨʠʨʦʩʪ ʚ 2017 ʠ 2018 ʛʛ. ɺ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʧʨʠʨʦʩʪ ʚʳʷʚʣʝʥ ʚ 

2015 ʠ 2016 ʛʛ., ʘ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʥʘ ʬʦʥʝ ʩʪʘʙʠʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ 

ʣʝʪ ʨʝʟʢʠʡ ʧʦʜʲʝʤ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣ ʚ 2018 ʛ. ʅʝʦʙʭʦʜʠʤ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʨʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩ ʫʯʝʪʦʤ ʧʨʠʯʠʥʳ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ, ʘ ʪʘʢʞʝ 

ʪʝʩʥʦʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ.  

 

Abstract. One of the main medical and social problems is disability, which causes economic 

losses, both for citizens and for the state. This article presents an analysis of the indicators of 

disability and disability due to diseases of the ear and mastoid process in Kyrgyzstan for the period 

2014ï2019. In the republic in general and in the Osh region in particular, there is a slight increase in 

persons with disabilities among the adult category of the population in all classes of diseases under 

medical supervision in health organizations from 2014 until 2019 and a slight decrease in 2019. 

With the regional distribution of the frequency of the first recognized by persons with disabilities by 

diseases of the ear and mastoid process among the adult population, the Osh region ranks third, 
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among children under 18 years old - seventh in rank. In the republic, against the background of 

the trend of a stable decrease in the number of adults with disabilities for diseases of the ear and 

mastoid process registered, an increase was observed among children under 18 years old only in 

2018. Against the background of a decrease in the frequency of primarily recognized persons with 

disabilities for diseases of the ear and mastoid process among the category of adult population of 

the republic, children under 18 years old showed an increase in 2017 and 2018. In the Osh region, 

among adults, an increase was revealed in 2015 and 2016, and among children under 18 years old, 

against the background of a stable indicator for four years, a sharp increase in the indicator was in 

2018. There is a need for a unified and integrated approach to disability-specific rehabilitation, as 

well as for individual rehabilitation and habilitation programs for persons with disabilities, with 

close inter-agency cooperation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʴ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, ʚʟʨʦʩʣʳʝ, ʜʝʪʠ ʜʦ 18 ʣʝʪ, 

ʠʥʚʘʣʠʜʥʦʩʪʴ, ʣʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ.  

 

Keywords: ear disease and mastoid process, adults, children under 18 years old, disability, 

persons with disabilities. 

 

ɺʚʝʜʝʥʠʝ 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʠʥʚʘʣʠʜʥʦʩʪʴ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʢʘʢ ʜʣʷ ʛʨʘʞʜʘʥ, ʪʘʢ ʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ 

[1, ʩ. 10; 2, ʩ. 23; 3, ʩ. 563; 4, ʩ. 98].  

ɹʦʣʝʝ 1 ʤʣʨʜ ʯʝʣʦʚʝʢ ʚ ʤʠʨʝ ʷʚʣʷʶʪʩʷ ʠʥʚʘʣʠʜʘʤʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 15% ʥʘʩʝʣʝʥʠʷ 

ʤʠʨʘ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʠʤʝʶʪ 110-190 ʤʣʥ. 

ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʜʝʪʠ ʠʥʚʘʣʠʜʳ, ʢʦʪʦʨʳʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʚ ʤʠʨʝ 95 

ʤʣʥ. [5, ʩ. 6].  

ʇʦ ʜʘʥʥʳʤ ʉ. ʅ. ʇʫʟʠʥʘ c ʩʦʘʚʪ., ʦʪʤʝʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʠʯʥʦʡ ʠ ʧʦʚʪʦʨʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʟʨʦʩʣʦʛʦ ʚ 2000ï2016 ʛʛ., ʘ ʪʘʢʞʝ 

ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2000ï2014 ʛʛ., ʧʨʠ ʵʪʦʤ ʚ 2015ï2016 ʛʛ. ʩʣʦʞʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʧʝʨʚʠʯʥʦʡ, ʪʘʢ ʠ ʧʦʚʪʦʨʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʜʝʪʝʡ [6, ʩ. 4].  

ʅʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʜʝʪʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ [7, ʩ. 249; 8, ʩ. 16].  

ʊʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʚʳʰʝ 1 ʤʣʥ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ 

ʬʫʥʢʮʠʠ ʩʣʫʭʘ [9, ʩ. 73.]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʠ ʜʠʥʘʤʠʢʠ ʠʥʚʘʣʠʜʥʦʩʪʠ 

ʦʪ ʚʩʝʭ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ ʠ ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʧʦ ʆʰʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʂʳʨʛʳʟʩʪʘʥʫ ʚ ʮʝʣʦʤ (http://continent-online.com/Document/?doc_id=32215482).  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʱʝʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʙʦʣʝʟʥʝʡ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ ʟʘ ʧʝʨʠʦʜ 2014ï2019 ʛʛ. 

ʧʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʎʝʥʪʨʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʨrʛʳʟʩʪʘʥʘ. ʇʨʦʚʦʜʠʣʦʩʴ ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ, ʧʦʢʘʟʘʪʝʣʷ ʥʘʛʣʷʜʥʦʩʪʠ, ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʣʘʩʴ 

ʪʝʥʜʝʥʮʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʩʨʝʜʠ 

ʚʟʨʦʩʣʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʩʝʤ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ, ʩʦʩʪʦʷʱʠʭ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ 

ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩ 2014 ʛ. ʚʧʣʦʪʴ ʜʦ 2019 ʛ (+1,2%, +0,2%, 

+0,3% ʠ +1,9%) ʠ ʪʦʣʴʢʦ ʩ 2019 ʛ. ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʥʘ ī0,8% (ʈʠʩʫʥʦʢ 1).  

ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʩʣʦʞʠʣʘʩʴ ʠ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ 

+1,8% ʚ 2015 ʛ., + 1,2% ʚ 2016 ʛ., +3,1% ʚ 2017 ʛ., +0,3% ʚ 2018 ʛ. ʠ ʩʥʠʟʠʣʩʷ ʥʘ ī0,8% ʚ 

2019 ʛ. 

 
ʈʠʩʫʥʦʢ 1. ʃʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʚʟʨʦʩʣʦʡ ʢʘʪʝʛʦʨʠʠ, ʩʦʩʪʦʷʱʠʝ ʧʦʜ 

ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ 

 

ʇʦ ʨʝʩʧʫʙʣʠʢʝ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʣʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ 

ʦʪ ʚʩʝʭ ʢʣʘʩʩʦʚ ʙʦʣʝʟʥʝʡ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʙʣʶʜʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʧʨʠʨʦʩʪʘ ʚ 2014ï2018 ʛʛ. ʥʘ +1,8%, +0,6%, +1,5%, 

+4,2% ʠ ʫʙʳʣʴ ʪʦʣʴʢʦ ʚ 2019 ʛ. ʥʘ ī1,0% (ʈʠʩʫʥʦʢ 2).  

ʇʨʠʨʦʩʪ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʚ 2015 ʛ. ʥʘ +4,6%, 

2017 ʛ. ʥʘ +0,5%, 2018 ʛ. ʥʘ +0,2%, 2019 ʛ. ʥʘ +1,0% ʠ ʫʙʳʣʴ ʧʦʢʘʟʘʪʝʣʷ ʚ 2016 ʛ. ʥʘ ī0,2%. 

 

 
ʈʠʩʫʥʦʢ 2. ʃʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ, ʩʦʩʪʦʷʱʠʝ 

ʧʦʜ ʤʝʜʠʮʠʥʩʢʠʤ ʥʘʙʣʶʜʝʥʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ 
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ɸʥʘʣʠʟ ʨʘʥʞʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʣʠʮ, ʚʧʝʨʚʳʝ ʧʨʠʟʥʘʥʥʳʭ 

ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦ ʨʘʥʛʫ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1  

ʇɽʈɺʀʏʅɸʗ ʀʅɺɸʃʀɼʅʆʉʊʔ ʇʆ ɹʆʃɽɿʅʗʄ ʋʍɸ ʀ ʉʆʉʎɽɺʀɼʅʆɻʆ ʆʊʈʆʉʊʂɸ  

ʉʈɽɼʀ ɺɿʈʆʉʃʆɻʆ ʅɸʉɽʃɽʅʀʗ, ʇʆ ʈɽɻʀʆʅɸʄ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ (ʈ) 

ʈʝʛʠʦʥ (ʦʙʣʘʩʪʴ/ʛʦʨʦʜ) ɻʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʄ ʈʘʥʛ 

2014 2015 2016 2017 2018 2019 

ʂʳʨʛʳʟʩʪʘʥ 0,4 0,3 0,3 0,2 0,2 0,2 0,26 ð 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 1,3 0,8 0,4 0,3 0,4 0,2 0,56 I 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 0,3 0,3 0,3 0,2 0,2 0,2 0,25 VI  

ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 0,5 0,2 0,03 0,03 0,1 0,2 0,17 VIII  

ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ 0,4 0,3 0,3 0,2 0,1 0,3 0,26 V 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 0,2 0,3 0,5 0,4 0,3 0,1 0,3 III  

ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ 0,5 0,1 0,3 0,1 0,3 0,1 0,23 VII  

ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ 0,4 0,4 0,3 0,4 0,4 0,4 0,38 II  

ɹʠʰʢʝʢ 0,0 0,1 0,1 0,01 0,1 0,1 0,08 IX 

ʆ  h 1,1 0,1 0,1 0,1 0,2 0,1 0,28 IV 

ʇʨʠʤʝʯʘʥʠʝ: ʈ ð ʯʘʩʪʦʪʘ, ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 

 

ʉʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ ʚ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ 0,3 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ, 

ʧʦʩʣʝ ɹʘʪʢʝʥʩʢʦʡ (0,56) ʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʝʡ (0,38). ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʥʠʞʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019 ʛ. (0,1) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2014 ʛ. (0,2) ʩʦʩʪʘʚʠʣʦ 

50,0%.  

ʇʨʦʚʝʜʝʥʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʨʝʛʠʦʥʘʤ ʨʝʩʧʫʙʣʠʢʠ ʯʘʩʪʦʪʳ ʚʧʝʨʚʳʝ ʧʨʠʟʥʘʥʥʳʭ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʣʠʮ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ 

ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʩʝʜʴʤʦʝ ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ʧʦ 

ʨʘʥʛʫ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ ʟʘ ʠʟʫʯʘʝʤʳʝ ʛʦʜʳ 0,26 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ (ʊʘʙʣʠʮʘ 2). ʇʨʠ ʵʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019 ʛ (0,3%00) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 2014 ʛ. 

(0,2) ʥʘ 150,0%. 

 

ʊʘʙʣʠʮʘ 2 

ʇɽʈɺʀʏʅɸʗ ʀʅɺɸʃʀɼʅʆʉʊʔ ʇʆ ɹʆʃɽɿʅʗʄ ʋʍɸ ʀ ʉʆʉʎɽɺʀɼʅʆɻʆ ʆʊʈʆʉʊʂɸ 

ʉʈɽɼʀ ɼɽʊɽʁ ɼʆ 18 ʃɽʊ, ʇʆ ʈɽɻʀʆʅɸʄ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ (ʈ) 

ʈʝʛʠʦʥ (ʦʙʣʘʩʪʴ/ʛʦʨʦʜ) ɻʦʜʳ ʥʘʙʣʶʜʝʥʠʷ ʄ ʈʘʥʛ 

2014 2015 2016 2017 2018 2019 

ʂʳʨʛʳʟʩʪʘʥ 0,3 0,3 0,3 0,4 0,5 0,3 0,35 ð 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 1,0 0,4 0,4 0,5 0,6 0,2 0,51 II  

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ 0,3 0,3 0,2 0,3 0,3 0,3 0,28 VI  

ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ 0,4 0,5 1,0 1,0 0,6 0,4 0,65 I 

ʅʘʨʳʥʩʢʘʷ ʦʙʣʘʩʪʴ 0,1 0,2 0,3 0,4 0,4 0,4 0,3 V 

ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 0,2 0,2 0,2 0,2 0,5 0,3 0,26 VII  

ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ 0,4 0,3 0,2 0,5 0,4 0,6 0,4 IV  

ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ 0,5 0,3 0,5 0,5 0,5 0,6 0,48 III  

ɹʠʰʢʝʢ 0,2 0,1 0,1 0,3 0,5 0,1 0,21 VIII  

ʆ  h 0,0 0,4 0,2 0,2 0,4 0,3 0,3 V 

ʇʨʠʤʝʯʘʥʠʝ: ʈ ð ʯʘʩʪʦʪʘ, ʄ ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ 
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ɺ ʩʨʝʜʥʝʤ ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʚʟʨʦʩʣʦʡ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʝʪʝ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʩ ʙʦʣʝʟʥʷʤʠ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ, 

ʩʦʩʪʘʚʠʣ 7,3 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ (ʊʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3  

ʃʀʎɸ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɿɼʆʈʆɺʔʗ ʇʆ ɹʆʃɽɿʅʗʄ ʋʍɸ  

ʀ ʉʆʉʎɽɺʀɼʅʆɻʆ ʆʊʈʆʉʊʂɸ, ʉʆʉʊʆʗʑʀɽ ʅɸ ʋʏɽʊɽ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ (ʈ) 
 

 ̄

ʧʧ 

ʈʝʛʠʦʥ ɻʦʜʳ ʥʘʙʣʶʜʝʥʠʷ 

2014 2015 2016 2017 2018 2019 

ɺʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ 

1. ʂʳʨʛʳʟʩʪʘʥ 7,6 7,5 7,5 7,4 7,2 7,0 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð ī1,3 0 ī1,3 ī2,7 ī2,8 

2. ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 4,9 4,8 5,2 5,5 5,5 5,3 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð ī2,0 +8,3 +5,7 0 ī3,6 

ɼʝʪʠ ʜʦ 18 ʣʝʪ 

1. ʂʳʨʛʳʟʩʪʘʥ  4,3 4,3 4,2 4,2 4,4 4,2 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð 0 ī2,3 0 +4,7 ī4,5 

2. ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 3,4 3,4 3,3 3,2 3,6 3,4 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð 0 ī2,9 ī3,0 +12,5 ī5,5 

 

ʉʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ 

ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ, ʩʦʩʪʦʷʱʠʝ ʥʘ ʫʯʝʪʝ ʧʦ ʙʦʣʝʟʥʷʤ 

ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʧʦ ʛʦʜʘʤ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ. ɺ 2015 ʛ. (ʈ ð 7,5) ʠ 2017 ʛ. 

(ʈ ð 7,4) ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʥʘ ī1,3%, ʚ 2018 ʛ. (ʈ ð 7,2) ʥʘ ī2,7% ʠ 2019 ʛ. (ʈ ð 

7,0) ʥʘ ī2,8%.  

ɺ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 5,2 ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʩʥʠʞʝʥʠʝ ʚ 2015 ʛ. (ʈ ð 4,8) ʥʘ ī2,0% ʠ 2019 ʛ. (ʈ ï 5,3) ʥʘ ī3,6%, ʥʘʙʣʶʜʘʣʩʷ ʧʨʠʨʦʩʪ 

ʚ 2016 ʛ. (ʈ ï 5,2) ʥʘ +8,3% ʠ 2017 ʛ. (ʈ ð 5,5) ʥʘ +57%. ɺ 2016 ʛ. (ʈ ð 7,5) ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ, ʚ 2018 ʛ. (ʈ ð 5,5) ʧʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥ ʥʫʣʝʚʦʡ ʧʨʠʨʦʩʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʥʘ ʬʦʥʝ ʪʝʥʜʝʥʮʠʠ ʩʪʘʙʠʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ 

ʚʟʨʦʩʣʳʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ 

ʦʪʨʦʩʪʢʘ, ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʝʪʝ, ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠʨʦʩʪ ʣʠʰʴ ʚ 2018 ʛ. ɺ 

ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʞʝ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʧʨʠʨʦʩʪʘ ʚ 2016 ʠ 2017 ʛʛ., ʘ 

ʫ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʪʦʣʴʢʦ ʚ 2018 ʛ.  

ʉʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʣʠʮʘʤʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʚʳʷʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʚ 2015 ʛ. (P ð 0,3) ʥʘ ī25,0% ʠ 2017 ʛ. (P ï 0,2) ʥʘ ī33,3%, ʘ ʚ ʦʩʪʘʣʴʥʳʝ 

ʛʦʜʳ ʥʘʙʣʶʜʘʣʩʷ ʥʫʣʝʚʦʡ ʧʨʠʨʦʩʪ. ʇʦ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʜʦ 

2017 ʛ., ʚ ʯʘʩʪʥʦʩʪʠ ʚ 2015 ʛ. (P ð 0,3) ʠ 2016 ʛ. (P ð 0,5) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ +50,0% ʠ 

+66,7%, ʥʘʯʠʥʘʷ ʩ 2017 ʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʩʪʦʡʢʦʛʦ ʩʥʠʞʝʥʠʷ ʥʘ ī20,0% ʚ 2017 ʛ. (P 

ð 0,4), ī25,0% ʚ 2018 ʛ. (P ð 0,3) ʠ ʥʘ ī66,7% ʚ 2019 ʛ. (P ð 0,1). 

ʏʘʩʪʦʪʘ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʣʠʮʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʩ 2014 ʛ. 

ʧʦ 2016 ʛ. ʙʳʣʦ ʩʪʘʙʠʣʴʥʳʤ, ʠ ʩʦʩʪʘʚʠʣ 0,3 ʧʨʠ ʥʫʣʝʚʦʤ ʧʨʠʨʦʩʪʝ, ʥʦ ʨʦʩʪ ʚ 2017 ʛ. (P ð 
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0,4) ʠ 2018 ʛ. (P ð 0,5) ʩʤʝʥʠʣʩʷ ʩʥʠʞʝʥʠʝʤ ʚ 2019 ʛ. (P ð 0,3) ʥʘ ī40,0% 

(ʊʘʙʣʠʮʘ 4).  

ɺ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʩʪʘʙʠʣʴʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʯʝʪʳʨʝʭ ʣʝʪ ʠ ʥʘʭʦʜʠʣʩʷ 

ʥʘ ʫʨʦʚʥʝ 0,2, ʥʦ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʥʘ +150,0% ʚ 2018 ʛ. (P ð 0,5) ʩʤʝʥʠʣʩʷ ʥʘ ʫʙʳʣʴ ʥʘ ð

40,0% ʚ 2019 ʛ. (P ð 0,3). 

 

ʊʘʙʣʠʮʘ 4  

ɼʠʥʘʤʠʢʘ ʯʘʩʪʦʪʳ ʣʠʮ, ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʣʠʮʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ (ʈ) 
 

 ̄

ʧʧ 

ʈʝʛʠʦʥ ɻʦʜʳ ʥʘʙʣʶʜʝʥʠʷ 

2014 2015 2016 2017 2018 2019 

ɺʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ 

1. ʂʳʨʛʳʟʩʪʘʥ 0,4 0,3 0,3 0,2 0,2 0,2 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð ī25,0 0 ī33,3 0 0 

2. ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 0,2 0,3 0,5 0,4 0,3 0,1 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð +50,0 +66,7 ī20,0 ī25,0 ī66,7 

ɼʝʪʠ ʜʦ 18 ʣʝʪ 

1. ʂʳʨʛʳʟʩʪʘʥ 0,3 0,3 0,3 0,4 0,5 0,3 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð 0 0 +33,3 +25,0 ī40,0 

2. ʆʰʩʢʘʷ ʦʙʣʘʩʪʴ 0,2 0,2 0,2 0,2 0,5 0,3 

ʇʨʠʨʦʩʪ (ʫʙʳʣʴ) ʧʦ ʛʦʜʘʤ ʚ % ð 0 0 0 +150,0 ī40,0 

ʇʨʠʤʝʯʘʥʠʝ: ʇʅ ð ʧʦʢʘʟʘʪʝʣʴ ʥʘʛʣʷʜʥʦʩʪʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʧʝʨʚʠʯʥʦ ʧʨʠʟʥʘʥʥʳʭ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʙʦʣʝʟʥʷʤ ʫʭʘ ʠ ʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʨʦʩʪʢʘ ʩʨʝʜʠ ʢʘʪʝʛʦʨʠʠ 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʫ ʜʝʪʝʡ ʜʦ 18 ʣʝʪ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠʨʦʩʪ ʚ 2017 ʛ. ʠ 2018 ʛ. ʅʘʙʣʶʜʘʣʩʷ 

ʧʨʠʨʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʚ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʚ 2015 ʛ. ʠ 2016 ʛ., ʘ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 

18 ʣʝʪ ʥʘ ʬʦʥʝ ʩʪʘʙʠʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʪʝʯʝʥʠʠ ʯʝʪʳʨʝʭ ʣʝʪ ʚʳʷʚʣʝʥ ʨʝʟʢʠʡ ʧʦʜʲʝʤ 

ʧʦʢʘʟʘʪʝʣʷ ʚ 2018 ʛ. 

ɺ ʂʦʥʚʝʥʮʠʠ ʦ ʧʨʘʚʘʭ ʠʥʚʘʣʠʜʦʚ, ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʡ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ʚ 2019 ʛ. 

ʫʢʘʟʘʥʦ, ʯʪʦ çʨʘʙʦʪʘ ʚʩʝʡ ʩʠʩʪʝʤʳ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʩʝʤʴʠ, ʧʦʜʜʝʨʞʢʫ ʤʘʪʝʨʠʥʩʪʚʘ 

ʠ ʜʝʪʩʪʚʘ, ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʳʭ ʛʨʘʞʜʘʥ, ʦʢʘʟʘʥʠʝ ʣʠʮʘʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʠʭ ʫʩʧʝʰʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʩʦʟʜʘʶʱʝʡ ʠʤ ʨʘʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʛʦ ʧʦʪʝʥʮʠʘʣʘè [10, ʩ. 4; 11, ʩ. 3].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʠ ʘʙʠʣʠʪʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʮʝʣʷʤʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʨʠ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʩ ʫʯʝʪʦʤ ʧʨʠʯʠʥʳ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ ʪʝʩʥʦʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ.  
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EFFICIENCY EVALUATION OF THE PERIDURAL ANALGESIA 

METHODS AFTER HEMORRHOIDECTOMY 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʧʠʜʫʨʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ ʠ ʤʦʨʬʠʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʰʧʨʠʮʦʤ, ʤʝʪʦʜʠʢʫ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʚ ʨʝʞʠʤʝ ʙʦʣʶʩʥʦʛʦ ʚʚʝʜʝʥʠʷ ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ 

ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʧʘʮʠʝʥʪʘ ʠ ʘʥʘʣʴʛʝʟʠʷ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʡ 

ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʠʥʬʫʟʠʠ 0,5% ʨʘʩʪʚʦʨʘ ʙʠʧʫʚʠʢʘʠʥʘ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʥʘʨʢʦʪʠʯʝʩʢʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ʫ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʛʝʤʦʨʨʦʠʜʵʢʪʦʤʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ ʯʪʦ, ʤʝʪʦʜ ʧʨʦʜʣʝʥʥʦʡ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʦʩʣʦʞʥʝʥʠʷʤʠ. 

 

Abstract. This article presents the results of a comparative assessment of the effectiveness of 

epidural anesthesia with a combination of local anesthetic and morphine with an automatic syringe, 

the technique of epidural analgesia in the bolus mode at specified time intervals and at the patient's 

request, and analgesia in the form of a continuous epidural infusion of 0.5% bipuvicaine solution in 

combination with a narcotic drug in patients after hemorrhoidectomy. Based on the results of the 

analysis, it can be concluded that the method of prolonged epidural analgesia in the postoperative 

period allows achieving good results with the least complications. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʧʠʜʫʨʘʣʴʥʘʷ ʘʥʝʩʪʝʟʠʷ, ʛʝʤʦʨʨʦʠʜʵʢʪʦʤʠʷ, ʙʠʧʫʚʠʢʘʠʥ. 

 

Keywords: epidural anesthesia, hemorrhoidectomy, bipuvicaine. 

 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʠ ʟʣʦʙʦʜʥʝʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ 

ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʙʦʣʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʫ ʙʦʣʴʥʳʭ ʩ ʚʳʨʘʞʝʥʥʳʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʦʩʣʦʞʥʝʥʠʡ, ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʝʥʠʠ, ʢʦʨʨʝʢʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ ʠ 

ʫʤʝʥʴʰʠʪʴ ʩʨʦʢ ʠʭ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʩʯʠʪʘʝʪʩʷ 

ʘʜʝʢʚʘʪʥʦʝ ʦʙʝʟʙʦʣʠʚʘʥʠʝ.  
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ʂʦʨʨʝʢʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʙʦʣʝʚʳʤ ʩʠʥʜʨʦʤʦʤ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʨʘʧʠʠ. ʇʨʦʚʝʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʚʦʧʨʦʩʦʚ ʣʝʯʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʢʘʯʝʩʪʚʦ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫ ʙʦʣʴʥʳʭ ʥʝ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʠ 

ʦʩʪʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ, ʧʦ ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1-5]. ʇʦʩʣʝ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʚʝʜʝʥʠʷ ʘʥʝʩʪʝʟʠʠ, ʢʘʢ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ, ʪʘʢ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ, ʙʦʣʝʝ 60% ʙʦʣʴʥʳʭ ʞʘʣʫʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʫʶ 

ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʨʘʧʠʶ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʧʦʩʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʚʦʜʷʪ 

ʥʘʨʢʦʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [6-8]. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʠ ʪʷʞʝʣʦʤ ʦʧʝʨʘʪʠʚʥʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ 

ʜʣʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʘʥʘʣʴʛʝʟʠʠ ʪʨʝʙʫʝʪʩʷ ʚʚʝʜʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʨʢʦʪʠʢʦʚ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʥʦʨʤʫ, ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʚ ʧʨʦʪʦʢʦʣʘʭ [9-11]. ʋʚʝʣʠʯʝʥʠʝ ʜʦʟ ʥʘʨʢʦʪʠʯʝʩʢʠʭ 

ʘʥʘʣʴʛʝʪʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʨʘʩʪʘʥʠʶ ʤʥʦʞʝʩʪʚʘ ʦʩʣʦʞʥʝʥʠʡ (ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ, ʫʛʥʝʪʝʥʠʝ ʠ ʦʩʪʘʥʦʚʢʘ ʜʳʭʘʥʠʷ, ʜʠʩʬʫʥʢʮʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ 

ʜʨ.). ʊʘʢʪʠʢʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚʚʝʜʝʥʠʷ ʩʫʪʦʯʥʳʭ ʜʦʟ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʦʩʣʦʞʥʝʥʠʡ ʧʨʠʚʦʜʷʪ ʢ 

ʥʘʨʘʩʪʘʥʠʶ ʙʦʣʠ ʠ ʜʠʩʬʫʥʢʮʠʠ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ [12]. 

ɺʦʧʨʦʩʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ 

ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʧʨʦʩʳ ʙʦʣʠ ʠ ʝʝ ʢʦʨʨʝʢʮʠʠ ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʫʨʦʚʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ ʙʦʣʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ ʧʨʠ ʵʧʠʜʫʨʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ ʠ ʤʦʨʬʠʥʘ ʧʦʩʣʝ 

ʦʧʝʨʘʮʠʠ ʛʝʤʦʨʨʦʠʜʵʢʪʦʤʠʠ. 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʝ, ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɹr ʣʦ ʠʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ 64 ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʛʝʤʦʨʨʦʠʜʵʢʪʦʤʠʠ ʚ ʧʝʨʠʦʜ ʩ 

2018 ʛ. ʧʦ 2020 ʛ. ʚ ʫʩʣʦʚʠʷʭ ʦʪʜʝʣʝʥʠʷ ʘʥʝʩʪʝʟʠʦʣʦʛʠʠ ʠ ʨʝʘʥʠʤʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ. ʄ. ʄʘʤʘʢʝʝʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʛʣʘʩʦʚʘʥʦ ʩ 

ʢʦʤʠʪʝʪʦʤ ʧʦ ʙʠʦʵʪʠʢʝ. ʂʘʪʝʪʝʨʠʟʘʮʠʷ ʧʝʨʠʜʫʨʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʦʩʣʝ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʥʘ ʝʝ ʚʳʧʦʣʥʝʥʠʝ ʠ ʚʢʣʶʯʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺʩʝ 

ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʧʣʘʥʦʚʦʤ ʧʦʨʷʜʢʝ. ɸʥʝʩʪʝʟʠʷ ʵʧʠʜʫʨʘʣʴʥʘʷ, ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʬʠʢʩʘʮʠʝʡ ʢʘʪʝʪʝʨʘ ʜʣʷ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ. ʄʝʪʦʜʠʢʘ 

ʵʧʠʜʫʨʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʭʥʠʢʝ. 

ʇʘʮʠʝʥʪʳ ð ʚ ʚʦʟʨʘʩʪʝ ʦʪ 44 ʜʦ 62 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 50,1Ñ1,5 ʛʦʜʘ), ʠʟ ʥʠʭ ð 53 

(82,8%) ʤʫʞʯʠʥ ʠ 11 (17,2%) ʞʝʥʱʠʥ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʫʶ ʠʩʩʣʝʜʫʝʤʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 

ʙʦʣʴʥʳʝ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʜʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʥʘʣʠʟʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʧʝʨʠʜʫʨʘʣʴʥʦʛʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ, ʧʘʮʠʝʥʪʳ 

ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

ʇʝʨʚʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 22 (34,75%) ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ ʩ ʮʝʣʴʶ ʢʦʨʨʝʢʮʠʠ ʙʦʣʝʚʦʛʦ 

ʩʠʥʜʨʦʤʘ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʣʠ ʧʝʨʠʜʫʨʘʣʴʥʫʶ ʘʥʘʣʴʛʝʟʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʩʪʥʦʛʦ 

ʘʥʝʩʪʝʪʠʢʘ ʰʧʨʠʮʝʚʳʤ ʜʦʟʘʪʦʨʦʤ (ʀʥʬʫʟʦʤʘʪ). ʇʨʦʜʣʝʥʥʦʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʝ 
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ʦʙʝʟʙʦʣʠʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʙʘʟʠʩʥʳʤ ʚʚʝʜʝʥʠʝʤ ʨʘʩʪʚʦʨʘ ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ, 

ʮʝʥʪʨʘʣʴʥʳʭ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʘʥʘʣʴʛʝʪʠʢʦʚ ʯʝʨʝʟ ʚʳʙʨʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ, ʜʦ 3-

3,5ʤʣ. 

ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 20 (30,5%) ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʠʢʫ 

ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʚ ʨʝʞʠʤʝ ʙʦʣʶʩʥʦʛʦ ʚʚʝʜʝʥʠʷ ʤʝʩʪʥʦʛʦ ʘʥʝʩʪʝʪʠʢʘ ʠ ʦʧʠʦʠʜʘ 

ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʩʘʤʦʛʦ ʧʘʮʠʝʥʪʘ. ɺ ʜʘʥʥʦʡ 

ʢʦʤʙʠʥʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʩʪʥʳʝ ʘʥʝʩʪʝʪʠʢʠ ʠʟ ʨʘʩʯʝʪʘ 10-15ʤʛ ʢʘʞʜʳʝ 3 ʯʘʩʘ ʠ 

ʥʘʨʢʦʪʠʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʤʦʨʬʠʥ ʧʦ 0,07-0,08ʤʛ/ʢʛ (ʦʙʳʯʥʦ 5 ʤʛ) ʯʝʨʝʟ 12 ʯʘʩʦʚ. 

ɺ ʪʨʝʪʴʶ ʛʨʫʧʧʫ ʚʦʰʣʠ 22 (34,75%) ʧʘʮʠʝʥʪʘ, ʫ ʢʦʪʦʨʳʭ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ 

ʘʥʘʣʴʛʝʟʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʚʠʜʝ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʠʥʬʫʟʠʠ ʩʤʝʩʴ ʤʦʨʬʠʥʘ ʠʟ 

ʨʘʩʯʝʪʘ 100ʤʢʛ/ʤʣ ʚ 0,5% ʨʘʩʪʚʦʨʝ ʙʠʧʫʚʠʢʘʠʥʘ. ʉʢʦʨʦʩʪʴ ʚʚʝʜʝʥʠʷ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 5-

10 ʤʣ/ʯʘʩ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʦʡ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʨʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1  

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʄɽʊʆɼʀʂ ʇɽʈʀɼʋʈɸʃʔʅʆʁ ɸʅɸʃʔɻɽɿʀʀ 
 

ʆʧʝʨʘʮʠʷ ʇɸʂʇ (n=22) ɹʦʣʶʩʥʘʷ (n=20) ʀʥʬʫʟʠʦʥʥʘʷ (n=22) 

ɻʝʤʦʨʨʦʠʜʵʢʪʦʤʠʷ 34,75% 30,5% 34,75% 

ʇʨʠʤʝʯʘʥʠʝ: % ð ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʤ ʯʠʩʣʫ ʙʦʣʴʥʳʭ 

 

ɼʣʷ ʢʦʨʨʝʢʮʠʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣ ̫ʧʨʦʜʣʝʥʥʦʡ 

ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʫ ʚʩʝʭ ʙʦʣʴʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 0,5% ʨʘʩʪʚʦʨ ʙʠʧʫʚʠʢʘʠʥʘ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʩ 0,5% ʨʘʩʪʚʦʨʦʤ ʤʦʨʬʠʥʘ 0,07ï0,08 ʤʛ/ʢʛ, ʦʙʳʯʥʦ 5 ʤʛ, ʯʝʨʝʟ 12 ʯ. 

ʉ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʠʚʥʳʭ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴʥʳʭ ʧʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ. ʊʘʢʞʝ ʧʨʠʤʝʥʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ, ʬʠʟʠʢʘʣʴʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ) ʩ ʮʝʣʴʶ 

ʢʦʥʪʨʦʣʷ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ 

ʥʘ ʥʝʛʦ. 

ʆʮʝʥʢʘ ʙʦʣʠ ʧʦ ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ (ɺɸʐ) (VisualAnalogscale). ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʠ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʙʦʣʴʥʦʛʦ ʩ 

ʧʦʤʦʱʴʶ ɺɸʐ ï ʧʦ 10- ʩʤ ʣʠʥʝʡʢʝ, ʢʦʥʮʳ ʢʦʪʦʨʦʡ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ çʦʪʩʫʪʩʪʚʠʝ ʙʦʣʠè ʠ 

çʩʠʣʴʥʝʡʰʘʷ ʙʦʣʴè, ʠʟʤʝʨʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ 0 ʜʦ 10. ɿʥʘʯʝʥʠʝ ʙʘʣʣʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ, ʯʝʤ ʚʳʰʝ ʙʘʣʣ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʙʦʣʴ. ɹʦʣʴʥʦʡ ʥʘ ʣʠʥʝʡʢʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʪʤʝʯʘʝʪ ʣʠʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ, 

ʠʩʧʳʪʳʚʘʝʤʳʭ ʠʤ ʚ ʤʦʤʝʥʪ ʦʪʤʝʪʢʠ. ʆʪʤʝʪʢʠ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʝʥʳ ʙʦʣʴʥʳʤ ʬʠʢʩʠʨʦʚʘʣʠʩʴ 

ʚ ʧʨʦʪʦʢʦʣʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 3 ʯʘʩʦʚ ʧʦʩʣʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʷʩʥʦʛʦ ʩʦʟʥʘʥʠʷ ʢʘʞʜʳʡ ʯʘʩ ʠʟʤʝʨʷʣʘʩʴ ʩʠʣʘ ʙʦʣʠ, ʧʦʪʦʤ ʯʝʨʝʟ 6, 12 ʠ 24 ʯ 

ʦʪ ʥʘʯʘʣʘ ʦʙʝʟʙʦʣʠʚʘʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʦʩʣʝ ʦʧʝʨʘʮʠʡ 

ʷʚʣʷʝʪʩʷ ʘʜʝʢʚʘʪʥʘʷ ʘʥʘʣʴʛʝʟʠʷ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʥʥʝʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʶ 

ʠʩʭʦʜʦʚ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ. ʉʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʥʘ ʙʦʣʝʝ 3 ʙʘʣʣʦʚ ʠʟ 

10 ʛʦʚʦʨʠʪ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʡ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʘʥʘʣʴʛʝʟʠʠ. 

ʋʤʝʥʴʰʝʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʜʠʥʘʤʠʢʝ ʚ ʧʦʢʦʝ ʚʦ ʚʩʝʭ 3-ʭ ʛʨʫʧʧʘʭ ʙʳʣʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʦʩʥʦʚʥʦʤʫ ʢʨʠʪʝʨʠʶ ʘʜʝʢʚʘʪʥʦʩʪʠ ʘʥʘʣʴʛʝʟʠʠ ʫʞʝ ʯʝʨʝʟ 

3 ʯ. ʇʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ɺɸʐ ʯʝʨʝʟ 12 ʠ 24 ʯ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʙʳʣʠ ʜʦʩʪʦʚʝʨʥʦ 
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ʥʠʞʝ ʈL 0,01, 25,6%, ʯʝʤ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ 23,2%, ʯʝʨʝʟ 12 ʯ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦ ʥʠʞʝ, ʯʝʤ ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʠʩʩʣʝʜʫʝʤʳʭ. ʄʝʞʜʫ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʛʨʫʧʧʘʤʠ ʯʝʨʝʟ 12 ʠ 24 ʯ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʨʘʟʥʠʮʘ ʧʦ ʟʥʘʯʝʥʠʷʤʠ ɺɸʐ. ɼʦʩʪʦʚʝʨʥʳʭ ʤʝʞʛʨʫʧʧʦʚʳʭ ʦʪʣʠʯʠʡ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ɺɸʐ ʯʝʨʝʟ ʪʨʠ ʠ ʰʝʩʪʴ ʯʘʩʦʚ ʦʪ ʥʘʯʘʣʘ ʘʥʘʣʴʛʝʟʠʠ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʵʪʦ 

ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʥʩʦʨʥʦʡ ʙʣʦʢʘʜʳ. 

 

ʊʘʙʣʠʮʘ 2  

ɼʠʥʘʤʠʢʘ ʦʮʝʥʢʠ ʙʦʣʠ ʧʦ ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʦʡ ʰʢʘʣʝ ʚ ʧʦʢʦʝ ʤʤ (ʄÑʪ, ʨ) 

 

ʕʪʘʧ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

I ʛʨʫʧʧʘ (n=22) II ʛʨʫʧʧʘ (n=20) III (n=22) 

ʏʝʨʝʟ 3 ʯʘʩʘ 21,4Ñ0,7f 20,2Ñ0,8f 21,5Ñ0,6f 

ʏʝʨʝʟ 6 ʯʘʩʦʚ 13,5Ñ0,3f 12,5Ñ0,6f 12,0Ñ0,4f 

ʏʝʨʝʟ 12 ʯʘʩʦʚ 9,0Ñ0,3f 12,2Ñ0,6* f 11,4Ñ0,4***f 

ʏʝʨʝʟ 24 ʯʘʩʘ 9,4Ñ0,2f Ll,4Ñ0,6* t 9,3Ñ0,2*** t 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 1 ʠ 2 ʛʨʫʧʧʘʤʠ (ʨ<0,05); **  ð ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ 

ʤʝʞʜʫ 1 ʠ 3 ʛʨʫʧʧʘʤʠ (ʨ<0,01); ***  ð ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 2 ʠ 3 ʛʨʫʧʧʘʤʠ (ʨ<0,001); f ð 

ʜʦʩʪʦʚʝʨʥʳʝ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (ʨ<0,01). * ð ʨ< 0,05 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʟʜʦʨʦʚʳʭ (U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ-ʋʠʪʥʠ) 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʝʨʠʜʫʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʘʥʘʣʴʛʝʪʠʢʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʧʘʮʠʝʥʪʦʤ, ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʠʥʬʫʟʠʷʤʠ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʝʞʠʤʝ. ɺ 

ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʮʝʥʢʘ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʧʦ ɺɸʐ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʝʨʠʜʫʨʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 0,5% ʨʘʩʪʚʦʨʘ ʙʠʧʫʚʠʢʘʠʥʘ ʩ ʤʦʨʬʠʥʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʘʥʘʣʴʛʝʟʠʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʘʮʠʝʥʪʦʤ, ʜʦʩʪʦʚʝʨʥʦ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʝʟʙʦʣʠʚʘʥʠʷ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʨʝʞʠʤʦʤ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ. 

ɺʣʠʷʥʠʝ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʥʘ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʟʘ ʩʯʝʪ ʩʠʤʧʘʪʠʯʝʩʢʦʡ 

ʙʣʦʢʘʜʳ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʝʛʦ ʩʥʠʞʝʥʠʝ. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʩʪʥʦʛʦ 

ʘʥʝʩʪʝʪʠʢʘ ʧʦʩʣʝ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʧʦʙʦʯʥʳʝ ʨʝʘʢʮʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ 

ʙʠʧʫʚʠʢʘʠʥʦʤ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. ʋ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʙʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʠ ɸɼ ʙʳʣʠ ʩʪʘʙʠʣʴʥʳʤʠ. ɺʚʝʜʝʥʠʝ ʧʝʨʚʦʡ ʜʦʟʳ ʤʝʩʪʥʦʛʦ 

ʘʥʝʩʪʝʪʠʢʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʥʠʞʝʥʠʝʤ (ʜʦ 10%) ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʡ 

ʤʝʨʳ. ʉʪʝʧʝʥʴ ʤʦʪʦʨʥʦʡ ʙʣʦʢʘʜʳ ʚ ʠʪʦʛʝ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʩ ʯʘʩʪʦʪʦʡ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʠ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʙʦʣʴʥʳʭ, 

ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3  

ʏɸʉʊʆʊɸ ɺʆɿʅʀʂʅʆɺɽʅʀʗ ʇʆɹʆʏʅʓʍ ʕʌʌɽʂʊʆɺ  

ʇʈʀ ʇɽʈʀɼʋʈɸʃʔʅʆʁ ɸʅɸʃʔɻɽɿʀʀ ʋ ʀʉʉʃɽɼʋɽʄʓʍ ɹʆʃʔʅʓʍ (ʄÑʪ, ʨ) 
 

ʇʦʙʦʯʥʳʡ ɻ ʬʬʝʢʪ I ʛʨʫʧʧʘ (n=22) II ʛʨʫʧʧʘ (n=20) III (n=22) 

ʂʦʞʥʳʡ ʟʫʜ 1 (4,5%) 4 (20%)* 4 (18,8%) 

ɿʘʜʝʨʞʢʘ ʤʦʯʠ ð 1 (5%) 1 (4,5%) 

ʊʦʰʥʦʪʘ/ʨʚʦʪʘ ð 4 (20%)* 3 (13,3%) 

ʇʨʠʤʝʯʘʥʠʝ: * ð ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 1 ʠ 2 ʛʨʫʧʧʘʤʠ (ʨ<0,05 U-ʢʨʠʪʝʨʠʡ ʄʘʥʥʘ- 

ʋʠʪʥʠ); ** ð ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 2 ʠ 3 ʛʨʫʧʧʘʤʠ (ʨ<0,01 t-ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ) 
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ʋ 4 (20%) ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ ʠ ʫ 3 (13,3%) 3 ʛʨʫʧʧʳ ʥʘʙʣʶʜʘʣʠʩʴ ʜʠʩʧʝʧʪʠʯʝʩʢʠʝ 

ʷʚʣʝʥʠʷ, ʪʦʰʥʦʪʘ ʠ ʨʚʦʪʘ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʦʩʣʦʞʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʥʘʯʘʣʝ 

ʨʘʙʦʪʳ ʧʨʠ ʧʦʜʙʦʨʝ ʜʦʟʳ ʧʨʝʧʘʨʘʪʦʚ. 

ʋ 4 (20%) ʙʦʣʴʥʳʭ 2 ʛʨʫʧʧʳ ʩ ʙʦʣʶʩʥʳʤ ʚʚʝʜʝʥʠʝʤ ʘʥʝʩʪʝʪʠʢʦʚ ʦʪʤʝʯʘʣʩʷ ʢʦʞʥʳʡ 

ʟʫʜ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʣʦʩʴ ʩ 1, ʠ ʩ 3 ʛʨʫʧʧʘʤʠ-5 (13,5%). 

ʆʩʪʨʘʷ ʟʘʜʝʨʞʢʘ ʤʦʯʠ, ʧʦʪʨʝʙʦʚʘʚʰʘʷ ʢʘʪʝʪʝʨʠʟʘʮʠʠ, ʦʪʤʝʯʝʥʘ ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩ 

ʙʦʣʶʩʥʳʤ ʚʚʝʜʝʥʠʝʤ ʫ 6,5% ʠ ʫ 2,7% ʧʘʮʠʝʥʪʦʚ 3 ʛʨʫʧʧʳ. ʋ ʙʦʣʴʥʳʭ 1 ʛʨʫʧʧʳ ʟʘʜʝʨʞʢʠ 

ʤʦʯʠ ʥʝ ʦʪʤʝʯʘʣʦʩʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʙʦʣʴʰʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ 

ʤʝʩʪʥʳʤʠ ʘʥʝʩʪʝʪʠʢʘʤʠ ʠ ʦʧʠʦʠʜʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʠʥʬʫʟʠʠ ʠ ʘʥʘʣʴʛʝʟʠʠ 

ʨʝʜʢʦ ʥʘʙʣʶʜʘʣʠʩʴ, ʪʦʰʥʦʪʘ, ʨʚʦʪʘ ʠ ʟʫʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʦʡ ʛʨʫʧʧʦʡ ʩ ʙʦʣʶʩʥʳʤ 

ʚʚʝʜʝʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʛʝʤʦʨʨʦʠʜʵʢʪʦʤʠʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʠʜʫʨʘʣʴʥʦʡ ʘʥʘʣʴʛʝʟʠʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʘʮʠʝʥʪʦʤ, ʚ ʧʨʦʛʨʘʤʤʝ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʠ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʘʜʝʢʚʘʪʥʦʝ ʦʙʝʟʙʦʣʠʚʘʥʠʝ ʧʨʠ ʤʝʥʴʰʠʭ ʜʦʟʘʭ ʤʝʩʪʥʳʭ ʘʥʝʩʪʝʪʠʢʦʚ ʠ 

ʘʜʲʶʚʘʥʪʦʚ, ʫʩʪʨʘʥʠʪʴ ʯʨʝʟʤʝʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ 

ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ, ʚʳʟʳʚʘʝʤʳʭ ʜʦʙʘʚʣʝʥʠʝʤ ʢ ʤʝʩʪʥʳʤ 

ʘʥʝʩʪʝʪʠʢʘʤ ʦʧʠʦʠʜʥʳʭ ʘʥʘʣʴʛʝʪʠʢʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʧʨʦʜʣʝʥʥʦʡ ʧʝʨʠʜʫʨʘʣʴʥʦʡ 

ʘʥʘʣʴʛʝʟʠʠ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʫ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʛʝʤʦʨʨʦʠʜʵʢʪʦʤʠʠ ʚ ʨʝʞʠʤʝ ʧʦʩʪʦʷʥʥʦʡ ʠʥʬʫʟʠʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʦʪ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʳʨʘʞʝʥʥʦʡ ʪʫʛʦʫʭʦʩʪʠ ʠ ʛʣʫʭʦʪʳ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʩʪʦʡʢʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ 

ʧʘʮʠʝʥʪʦʚ, ʦʩʦʙʝʥʥʦ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʠ 

ʧʦʩʪʦʷʥʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʘ ʧʨʠ ʢʦʭʣʝʘʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʠ 

ʩʣʫʭʦʧʨʦʪʝʟʠʨʦʚʘʥʠʠ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ, ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ 

ʜʣʷ ʠʭ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

 

Abstract. This article presents the main issues of the relevance of the spread of severe hearing 

loss and deafness in Kyrgyzstan, leading to permanent disability of patients, especially children. 

Despite significant technological progress and constant improvement of digital sound processing for 

cochlear implantation and hearing aids, in Kyrgyzstan, for a number of reasons, there are significant 

difficulties for their widespread implementation due to the lack of necessary government programs 

and appropriate funding. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʭʣʝʘʨʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ, ʩʣʫʭʦʨʝʯʝʚʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ, ʛʣʫʭʦʪʘ. 

 

Keywords: cochlear implantation, hearing and speech rehabilitation, deafness. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʡ ʪʫʛʦʫʭʦʩʪʠ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʘ, ʦʩʦʙʝʥʥʦ ʚ ʂʳʨʛʳʟʩʪʘʥʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ, ʧʦ ʜʘʥʥʳʤ ɺʆɿ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʪʫʛʦʫʭʦʩʪʠ ʩʨʝʜʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 6 ʥʘ 1000 ʟʜʦʨʦʚʳʭ ʤʣʘʜʝʥʮʝʚ [1ï4]. 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʟʘʚʠʩʠʪ ʦʪ ʩʠʩʪʝʤʳ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 1000 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʧʨʠʭʦʜʠʪʩʷ 3ï4 ʤʣʘʜʝʥʮʘ ʩ 

ʪʫʛʦʫʭʦʩʪʴʶ [5, 6].  
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ʇʨʠʯʝʤ, ʩʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ ɺʆɿ, ʢ 2020 ʛ. ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʩ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤʠ ʜʝʬʝʢʪʘʤʠ ʩʣʫʭʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 30% [7ï9].  

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʚ ʩʠʣʫ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʪʨʘʥʳ, ʠʜʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʩʦʮʠʘʣʴʥʦ ʫʷʟʚʠʤʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʚʣʝʢʰʠʡ ʟʘ ʩʦʙʦʡ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʠʥʚʘʣʠʜʠʟʘʮʠʶ, ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʙʦʣʴʥʳʭ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʘʜʝʢʚʘʪʥʦʡ ʩʣʫʭʦʨʝʯʝʚʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ ʙʶʜʞʝʪʥʦʡ ʦʩʥʦʚʝ ʟʘ ʩʯʝʪ 

ʛʦʩʫʜʘʨʩʪʚʘ. 

ʅʘʨʫʰʝʥʠʷ ʩʣʫʭʘ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʟʘʜʝʨʞʢʝ 

ʨʘʟʚʠʪʠʷ ʨʝʯʠ ʠ ʠʥʪʝʣʣʝʢʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʪʘʚʘʥʠʶ ʚ ʢʦʛʥʠʪʠʚʥʦʤ, ʨʝʯʝʚʦʤ ʠ 

ʫʤʩʪʚʝʥʥʦʤ ʘʩʧʝʢʪʝ ʦʪ ʩʚʝʨʩʪʥʠʢʦʚ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʣʦʞʥʦʩʪʷʭ 

ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ, ʦʙʱʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʜʝʪʴʤʠ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʫʭʦʚʳʭ 

ʠ ʨʝʯʝʚʳʭ ʮʝʥʪʨʦʚ ʤʦʟʛʘ [9ï12].  

ʇʨʦʮʝʩʩʳ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʳ ʚ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʞʠʟʥʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʠ ʩʣʫʭʦʚʦʡ ʬʫʥʢʮʠʠ ʚʘʞʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʧʨʦʛʨʘʤʤʳ 

ʧʦʤʦʱʠ ʜʝʪʷʤ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʣʫʭʘ [13ï15].  

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʩʣʫʭʘ ʫ ʜʝʪʝʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʛʨʘʤʤʳ ʧʦʤʦʱʠ, ʥʘʯʘʪʳʝ ʥʝ ʧʦʟʜʥʝʝ 6 ʤʝʩʷʮʝʚ ʞʠʟʥʠ. ʇʦʵʪʦʤʫ ʚʳʷʚʣʝʥʠʝ ʠ 

ʧʦʩʣʝʜʫʶʱʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʦʚʦʡ ʬʫʥʢʮʠʠ ʫ ʨʝʙʝʥʢʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʚ ʧʝʨʚʳʝ ʪʨʠ ʤʝʩʷʮʘ ʞʠʟʥʠ [16ï18].  

ʅʝʦʩʧʦʨʠʤʳʤ ʬʘʢʪʦʤ ʦʩʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʨʘʥʥʝʤ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʩʣʫʭ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʯʠ. ʆʜʥʘʢʦ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ, ʣʝʯʝʥʠʠ, ʠ 

ʘʜʝʢʚʘʪʥʦʡ ʩʣʫʭʦʨʝʯʝʚʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ɻ ʪʠ ʜʝʪʠ ʧʦʣʫʯʘʶʪ ʨʘʚʥʳʝ ʰʘʥʩʳ ʥʘ ʨʘʟʚʠʪʠʝ, 

ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʠ, ʢʘʢ ʠ ʜʝʪʠ, ʨʦʞʜʝʥʥʳʝ ʩ ʥʦʨʤʘʣʴʥʳʤ ʩʣʫʭʦʤ [12ï20]. 

ɺ ʵʪʠʦʣʦʛʠʠ ʚʳʜʝʣʷʶʪ ʨʷʜ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʘʪʦʣʦʛʠʠ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʟʘʙʦʣʝʚʘʥʠʷ ʤʘʪʝʨʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʝʨʠʥʘʪʘʣʴʥʳʝ ʫʩʣʦʚʠʷ (ʘʩʬʠʢʩʠʷ 

ʧʣʦʜʘ, ʛʠʧʝʨʙʠʣʠʨʫʙʠʥʝʤʠʷ, ʤʘʣʳʡ ʚʝʩ, ʥʝʜʦʥʦʰʝʥʥʦʩʪʴ), ʦʪʦʪʦʢʩʠʯʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʪʨʘʚʤʳ ʠ ʪ. ʜ. [21ï23]. 

ʇʨʠʯʝʤ ʚʳʷʚʣʝʥʠʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʫ ʨʝʙʝʥʢʘ ʥʘʨʫʰʝʥʠʷ ʩʣʫʭʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ ʧʦʨʘʞʝʥʠʝʤ ʜʨʫʛʠʭ 

ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʪ.ʝ. ʩʣʦʞʥʦʛʦ ʜʝʬʝʢʪʘ ʨʘʟʚʠʪʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʧʝʨʚʠʯʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʜʚʫʭ ʠ ʙʦʣʝʝ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ ʨʝʙʝʥʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ 

ʚʪʦʨʠʯʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ [24, 25, 29].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʜʝʢʚʘʪʥʦʝ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʥʳʤ ʩʣʫʭʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʯʝʙʥʳʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ 

ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ [1, 2, 26ï29]. ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ 

ʚʝʜʫʱʠʡ ʤʝʭʘʥʠʟʤ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʩʣʫʭʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʤʝʜʠʮʠʥʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚʚʝʜʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʫʜʠʦʣʦʛʠʯʝʩʢʠʡ 

ʩʢʨʠʥʠʥʛ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʚʳʷʚʣʝʥʠʝ ʚʨʦʞʜʝʥʥʦʡ ʪʫʛʦʫʭʦʩʪʠ ʠ ʛʣʫʭʦʪʳ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘʫʜʠʦʣʦʛʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚʚʝʜʝʥ ʩ 

1996 ʛ. ʠ ʚʢʣʶʯʘʣ 2 ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ ʨʦʜʜʦʤʝ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʚʳʷʚʣʷʣʠʩʴ ʬʘʢʪʦʨʳ 

ʨʠʩʢʘ ʧʦ ʪʫʛʦʫʭʦʩʪʠ, ʠ ʚ ʚʳʧʠʩʥʦʡ ʩʧʨʘʚʢʝ ʨʝʙʝʥʢʘ ʜʝʣʘʣʘʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʪʤʝʪʢʘ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʩʢʨʠʥʠʥʛʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʜʝʪʩʢʦʡ ʧʦʣʠʢʣʠʥʠʢʝ ʧʦ ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʠ 

ʚʢʣʶʯʘʣ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ, ʧʨʦʚʝʨʢʫ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʨʝʙʝʥʢʘ ʥʘ ʟʚʫʢʠ ʚ 
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ʚʦʟʨʘʩʪʝ 1, 4 ʠ 6 ʤʝʩʷʮʝʚ ʩ ʧʦʤʦʱʴʶ ʟʚʫʢʦʨʝʘʢʪʦʪʝʩʪʘ çɿʈʊ-01è. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʘʢʮʠʠ 

ʨʝʙʝʥʦʢ ʥʘʧʨʘʚʣʷʣʩʷ ʚ ʩʫʨʜʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ ʜʣʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʚʝʜʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʘʫʜʠʦʣʦʛʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʭʘ. ʊʘʢ, ʢ 2008 ʛ. ʚ ʈʌ, ʧʨʠʙʦʨʘʤʠ ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʙʳʣʠ ʦʩʥʘʱʝʥʳ ʚʩʝ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʠ ʜʝʪʩʢʠʝ ʧʦʣʠʢʣʠʥʠʢʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 2-ʛʦ ʵʪʘʧʘ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʢʨʠʥʠʥʛʘ ʙʳʣʠ ʦʩʥʘʱʝʥʳ ʚʩʝ ʩʫʨʜʦʣʦʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʩʪʨʘʥʳ [28, 29].  

ʊʘʢ, ʚ ʂʘʟʘʭʩʪʘʥʝ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ 2009 ʛ. ʪʘʢʞʝ ʙʳʣʠ 

ʫʪʚʝʨʞʜʝʥʳ ʧʨʘʚʠʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʨʠʥʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ ʫ ʜʝʪʝʡ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ [28]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʙʣʠʟʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʨʘʥ 

çʩʦʩʝʜʝʡè, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʩʦʟʜʘʶʪ ʥʝʚʦʟʤʦʞʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʚ ʨʘʥʥʝʤ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʦʛʨʦʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʦʧʳʪʢʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʥʪʦʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʚʝʜʝʥʠʷ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʊʘʢ, ʚ 2017 ʛ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʫʯʝʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ (ʘʢʫʰʝʨʢʠ, 

ʥʝʦʥʘʪʘʣʴʥʳʝ ʤʝʜʩʝʩʪʨʳ, ʃʆʈ ʚʨʘʯʠ) ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʛʛ. ʆʰ ʠ ɹʠʰʢʝʢ ʧʦ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʤʫ ʩʢʨʠʥʠʥʛʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʮʝʨʝʤʦʥʠʷ ʧʨʠʝʤʘ-

ʧʝʨʝʜʘʯʠ 3-ʭ ʩʠʩʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʤʠʥʠʩʪʝʨʩʪʚʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʥʘ ʛʨʘʥʪʦʚʦʡ ʦʩʥʦʚʝ ʊʫʨʝʮʢʠʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʠ ʢʦʦʨʜʠʥʘʮʠʠ (ʊʀʂɸ). 

ʉʝʤʠʥʘʨ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʙʣʘʛʦʜʘʨʷ ʧʦʜʜʝʨʞʢʝ çʊʀʂɸè ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ çɼʝʥ ʩʦʦʣʫʢè, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʥʘ 2012ï2016 ʛʛ. ʆʜʥʘʢʦ, 

ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦʡ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʩʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ, ʩʫʨʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚ ʜʝʪʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʥʝʦʥʘʪʘʣʴʥʳʡ ʘʫʜʠʦʣʦʛʠʯʝʩʢʠʡ 

ʩʢʨʠʥʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʣʠʰʴ ʚ ʪʨʝʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʂʳʨʛʳʟʩʪʘʥʘ: ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʮʝʥʪʨʝ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ, ʛʦʨʦʜʩʢʦʤ ʧʝʨʠʥʘʪʘʣʴʥʦʤ ʮʝʥʪʨʝ ʛ. ɹʠʰʢʝʢ ʠ ʛ. ʆʰ. 

ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʠ 

ʚʳʷʚʣʷʝʤʦʩʪʴ ʜʝʪʩʢʦʡ ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʡ ʪʫʛʦʫʭʦʩʪʠ ʠ ʛʣʫʭʦʪʳ ʦʩʪʘʝʪʩʷ ʧʨʝʚʘʣʠʨʫʶʱʝʡ ʚ 

ʚʦʟʨʘʩʪʝ 3-7 ʣʝʪ, ʧʨʠʯʝʤ ʦʪʤʝʯʘʝʪʩʷ ʥʝʫʢʣʦʥʥʳʡ ʨʦʩʪ ʯʠʩʣʘ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʟʜʥʝʝ ʦʙʨʘʱʝʥʠʝ ʢ ʜʝʪʩʢʦʤʫ ʩʫʨʜʦʣʦʛʫ ʧʨʠ ʚʨʦʞʜʝʥʥʦʡ ʛʣʫʭʦʪʝ ʠʩʢʣʶʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʮʝʥʥʦʡ ʩʣʫʭʦʨʝʯʝʚʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʪʦʡʢʦʡ ʠʥʚʘʣʠʜʠʟʘʮʠʠ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʝʪʝʡ. ʉʦʛʣʘʩʥʦ ʢʣʠʥʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʚʦ ʚʩʝʭ 

ʩʪʨʘʥʘʭ ʤʠʨʘ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʛʣʫʭʦʪʳ ʠʣʠ ʛʣʫʙʦʢʦʡ ʪʫʛʦʫʭʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʧʨʦʚʝʩʪʠ ʢʦʭʣʝʘʨʥʫʶ ʠʤʧʣʘʥʪʘʮʠʶ ʠ ʨʝʘʙʠʣʠʪʠʨʦʚʘʪʴ ʩʣʫʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 

[16, 25, 29].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʭʣʝʘʨʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ, ʦʜʥʘʢʦ ʚʳʷʚʣʝʥʠʝ ʜʝʪʝʡ ʩ 

ʧʦʪʝʨʝʡ ʩʣʫʭʘ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ (ʩʪʘʨʰʝ 3 ʣʝʪ) ʪʨʝʙʫʝʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʟʘʪʨʘʪ ʟʘ ʩʯʝʪ 

ʜʣʠʪʝʣʴʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʧʝʨʠʦʜʘ ʨʝʘʙʠʣʠʪʘʮʠʠ [28, 29]. ʇʨʠ ʵʪʦʤ, ʜʝʪʠ ʧʦʣʫʯʠʚʰʠʝ ʂʀ ʚ 

ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ, ʠʤʝʶʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʰʘʥʩʦʚ ʧʦʡʪʠ 

ʚ ʰʢʦʣʫ ʚʤʝʩʪʝ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʦʪʤʝʯʘʝʪʩʷ 
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ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʚʦʟʨʘʩʪʥʦʛʦ ʢʨʠʪʝʨʠʷ ʚ ʧʦʢʘʟʘʥʠʷʭ ʢ ʢʦʭʣʝʘʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ ʩ 

ʮʝʣʴʶ ʧʦʣʥʦʮʝʥʥʦʡ ʩʣʫʭʦʨʝʯʝʚʦʡ ʘʜʘʧʪʘʮʠʠ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʜʝʪʷʤ ʩ 

ʥʦʨʤʘʣʴʥʳʤ ʩʣʫʭʦʤ [19, 22, 26].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʦʭʣʝʘʨʥʳʭ ʠʤʧʣʘʥʪʦʚ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʢʣʦʥʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ 

ʣʠʮ ʩ ʛʣʫʙʦʢʦʡ ʪʫʛʦʫʭʦʩʪʴʶ ʠ ʛʣʫʭʦʪʦʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʷ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʦʛʦ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʬʠʥʘʥʩʦʚʫʶ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʦʜʠʪʝʣʝʡ ʪʘʢʠʭ ʜʝʪʝʡ, ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʦʩʥʘʱʝʥʥʦʩʪʴ ʜʝʪʩʢʠʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʩʫʨʜʦʣʦʛʠʯʝʩʢʠʭ ʢʘʙʠʥʝʪʦʚ, ʘ ʪʘʢʞʝ ʦʪʜʘʣʝʥʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʠʭ ʧʨʦʞʠʚʘʥʠʷ, 

ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʪʘʢʠʭ ʜʝʪʝʡ ʥʝ ʧʦʣʫʯʘʝʪ ʜʘʞʝ ʜʦʩʪʫʧʘ ʢ ʧʦʣʥʦʮʝʥʥʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ, 

ʦʙʫʯʝʥʠʶ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʝʪʩʢʠʭ ʜʦʰʢʦʣʴʥʳʭ ʠ ʰʢʦʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ 

ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʠʣʠ ʛʣʫʭʠʭ ʜʝʪʝʡ.  

ʆʜʥʘʢʦ, ʚ 2012 ʛ, ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʢʘʬʝʜʨʳ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʠ ʂɻʄɸ ʠʤ. ʀ.ʂ. 

ɸʭʫʥʙʘʝʚʘ ʠ ʬʠʨʤʳ Med-El ʚʧʝʨʚʳʝ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʦʭʣʝʘʨʥʘʷ ʠʤʧʣʘʥʪʘʮʠʷ 

ʥʘ ʙʘʟʝ ʄʝʜʠʮʠʥʩʢʦʛʦ ʮʝʥʪʨʘ ʂɻʄɸ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ, ʚ 2016 ʛ., ʥʘ ʪʦʡ ʞʝ ʢʣʠʥʠʯʝʩʢʦʡ ʙʘʟʝ, 

ʩʦʚʤʝʩʪʥʦ ʩ ʬʠʨʤʦʡ Cochlear, ʧʨʠ ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

ʘʫʜʠʦʣʦʛʠʠ ʠ ʩʣʫʭʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʙʣrʠ ʧʨʦʠʟʚʝʜʝʥʳ ʝʱʝ 5 ʢʦʭʣʝʘʨʥʳʭ ʠʤʧʣʘʥʪʘʮʠʡ. ɺʩʝʛʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʘʫʜʠʦʣʦʛʠʠ ʠ ʩʣʫʭʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʠ ʢʘʬʝʜʨʳ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʠ ʂɻʄɸ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʂʀ ʙʦʣʝʝ 25 ʧʘʮʠʝʥʪʘʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʩʥʦʚʝ ʟʘ ʩʯʝʪ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʬʦʥʜʦʚ.  

ɺ 2014 ʛ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʛʣʘʰʝʥʠʝʤ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ 

ʠ ʊʫʨʮʠʠ, ʛʨʘʞʜʘʥʝ ʂʈ ʧʦʣʫʯʠʣʠ ʜʦʩʪʫʧ ʢ ʂʀ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʫʨʮʠʠ, ʛʜʝ ʬʠʥʘʥʩʦʚʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʣʝʜʥʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʪʨʫʜʥʦʩʪʠ ʚ 

ʚʦʧʨʦʩʘʭ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʘʭ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʞʠʣʴʝ ʩʝʤʝʡ ʧʘʮʠʝʥʪʦʚ, ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʥʳʭ ʚʠʟʠʪʦʚ ʚ ʢʣʠʥʠʢʠ ʊʫʨʮʠʠ ʥʘ ʧʝʨʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʨʝʯʝʚʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ, ʧʨʦʚʝʜʝʥʠʝ ʧʝʨʚʦʡ ʥʘʩʪʨʦʝʯʥʦʡ ʩʝʩʩʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʥʘʩʪʨʦʝʯʥʳʭ 

ʩʝʩʩʠʡ, ʪʫʨʝʮʢʘʷ ʩʪʦʨʦʥʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʧʨʦʚʝʣʠ ʙʦʣʝʝ 100 ʦʧʝʨʘʮʠʡ ʧʦ ʫʩʪʘʥʦʚʢʝ 

ʢʦʭʣʝʘʨʥʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʛʨʘʞʜʘʥʘʤ ʂʈ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ 

ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʦʮʝʥʠʪʴ ʦʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʂʀ ʠ ʩʪʝʧʝʥʴ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʚʨʘʯʝʡ 

ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʦʚ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʟʚʝʥʘ, ʘ ʪʘʢʞʝ ʨʦʜʠʪʝʣʝʡ ʪʘʢʠʭ ʧʘʮʠʝʥʪʦʚ, ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʂʀ ʩʨʝʜʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ 

ʟʘʚʳʰʝʥʥʳʭ ʦʞʠʜʘʥʠʡ, ʟʘʯʘʩʪʫʶ ʠʛʥʦʨʠʨʫʶʱʠʭ ʩʫʨʜʦʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ ʠ 

ʧʘʩʩʠʚʥʦ ʦʞʠʜʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ ʩʧʦʥʪʘʥʥʦʡ ʨʝʯʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʥʘ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʨʝʯʝʚʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ, ʧʦʢʫʧʢʠ ʠ ʟʘʤʝʥʳ ʘʢʩʝʩʩʫʘʨʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʯʥʳʭ ʩʝʩʩʠʡ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʟʘʥʷʪʠʡ ʩ ʩʫʨʜʦʧʝʜʘʛʦʛʦʤ, ʪʘʢʞʝ ʬʦʨʤʠʨʫʶʪ ʥʝʛʘʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʫ 

ʨʦʜʠʪʝʣʝʡ, ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ, ʷʚʣʷʣʩʷ ʧʦʚʦʜʦʤ ʜʣʷ ʦʪʢʘʟʘ ʦʪ ʩʣʫʭʦʨʝʯʝʚʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʡ ʂʀ ʚ ʊʫʨʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʚ ʪʝʯʝʥʠʝ ʪʝʢʫʱʝʛʦ 2021 ʛ, ʂʠʨʛʠʟʩʢʘʷ 

ʩʪʦʨʦʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦ ʧʦʣʫʯʘʝʪ ʢʦʭʣʝʘʨʥʳʝ ʠʤʧʣʘʥʪʳ ʠ ʤʝʜʠʮʠʥʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʦʪ 

ʂʘʪʘʨʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ, ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʝ ʬʦʥʜʳ ʢʦʪʦʨʦʡ ʧʨʝʜʣʘʛʘʶʪ ʪʘʢʞʝ ʠ ʩʣʫʭʦʨʝʯʝʚʫʶ 

ʨʝʘʙʠʣʠʪʘʮʠʶ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʤ ʜʝʪʷʤ. ʇʦʩʣʝʜʥʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʬʦʥʜʘ 

çʉʦʨʦʩ ʂʳʨʛʳʟʩʪʘʥè ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ 

ʜʝʪʩʢʦʛʦ ʩʫʨʜʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ, ʨʫʢʦʚʦʜʩʪʚʘ ʚʝʜʫʱʠʭ ʚʝʜʦʤʩʪʚ ʠ ʚʫʟʦʚ, ʧʨʦʚʦʜʷʪʩʷ 
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ʩʝʤʠʥʘʨʳ, ʢʦʥʬʝʨʝʥʮʠʠ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʨʦʜʠʪʝʣʝʡ, ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʢ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʦʧʳʪʢʠ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʘ ʢʦʭʣʝʘʨʥʦʡ 

ʠʤʧʣʘʥʪʘʮʠʠ ʚ ʣʝʯʝʥʠʠ ʛʣʫʭʦʪʳ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ 

ʤʝʜʠʮʠʥʩʢʫʶ, ʥʦ ʠ ʦʛʨʦʤʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʅʝʩʦʤʥʝʥʥʦ, ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʘʜʝʢʚʘʪʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ 

ʂʳʨʛʳʟʩʪʘʥʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʨʝʤʷ, ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʘʱʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʦʙʫʯʝʥʠʝ 

ʩʧʝʮʠʘʣʠʩʪʦʚ (ʦʪʦʭʠʨʫʨʛʦʚ, ʩʫʨʜʦʣʦʛʦʚ, ʘʫʜʠʦʣʦʛʦʚ, ʩʫʨʜʦʧʝʜʘʛʦʛʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʤʠʤʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ, ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʦʪʜʘʣʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʥʦʛʠʭ ʘʚʪʦʨʦʚ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʨʝʙʫʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩ 

ʧʦʜʨʦʙʥʳʤ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʚʩʝʭ ʵʪʘʧʦʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʞʝʩʪʢʠʤ 

ʢʦʥʪʨʦʣʝʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʤʧʣʘʥʪʘʮʠʠ, ʧʝʨʝʩʤʦʪʨ ʢʨʠʪʝʨʠʝʚ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʩʣʫʯʘʝʚ ʠʭ ʟʘʯʠʩʣʝʥʠʷ 

ʚ ʰʢʦʣʳ ʜʣʷ ʩʣʘʙʦʩʣʳʰʘʱʠʭ ʠʣʠ ʛʣʫʭʠʭ. 

ʆʪʜʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʨʝʙʫʶʱʝʡ ʙʝʟʦʪʣʘʛʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ̫ ʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚʦ ʚʩʝʭ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʦʚ, ʦʩʦʙʝʥʥʦ ʨʦʜʠʪʝʣʝʡ ʠ ʦʙʱʝʩʪʚʘ, 

ʢʘʢ ʦ ʧʨʦʙʣʝʤʝ ʛʣʫʭʦʪʳ, ʪʘʢ ʠ ʦ ʤʝʪʦʜʝ ʢʦʭʣʝʘʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ (ʩʝʤʠʥʘʨʳ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʦʜʠʪʝʣʝʡ ʛʣʫʭʠʭ ʜʝʪʝʡ, ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʬʦʥʜʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ; ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʬʝʨʝʥʮʠʡ; ʦʩʚʝʱʝʥʠʝ ʚ ʧʨʝʩʩʝ, 

ʥʘ ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʈ ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʪʨʫʜʥʦʩʪʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ, ʦʩʥʦʚʘʥʥʦʛʦ 

ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ ʚʦ ʚʩʝʭ ʨʦʜʠʣʴʥʳʭ ʜʦʤʘʭ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ 

ʦʪʩʫʪʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʭʣʝʘʨʥʳʤʠ ʠʤʧʣʘʥʪʘʤʠ 

ʥʫʞʜʘʶʱʫʶʩʷ ʚ ʵʪʦʤ, ʢʘʪʝʛʦʨʠʶ ʧʘʮʠʝʥʪʦʚ ʩ ʛʣʫʙʦʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʩʣʫʭʘ.  

ʀʪʘʢ, ʩʦʭʨʘʥʷʝʪʩʷ ʤʘʩʩʘ ʧʨʘʚʦʚʳʭ ʩʧʦʨʥʳʭ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ:  

ïʧʨʠʚʣʝʯʝʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʂʈ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʂʀ ʠ ʩʠʩʪʝʤ ʦʪʦʘʢʫʩʪʠʯʝʩʢʦʡ ʵʤʠʩʩʠʠ; 

ïʩʦʩʪʘʚʣʝʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʨʦʪʦʢʦʣʦʚ ʧʦ ʪʝʤʝ 

çʩʝʥʩʦʥʝʚʨʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ ʫ ʜʝʪʝʡè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ïʨʝʛʠʩʪʨʘʮʠʷ ʩʠʩʪʝʤ ʂʀ ʚ ɼʃʆ ʂʈ; 

ïʦʧʨʝʜʝʣʝʥʠʝ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʢʦʭʣʝʘʨʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ; 

ïʚʥʝʜʨʝʥʠʝ ʘʫʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚʦ ʚʩʝʭ ʨʦʜʦʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʩʪʨʘʥʳ; 

ïʦʨʛʘʥʠʟʘʮʠʷ ʩʫʨʜʦʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʘ ʙʘʟʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʪʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ; 

 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʥʝʩʦʤʥʝʥʥʦ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʝ ʨʝʰʝʥʠʷ ʥʘ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʝʜʠʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʨʫʢʦʚʦʜʩʪʚʘ. 
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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʆʎɽʅʂɸ ɼʀʅɸʄʀʂʀ ʀʄʄʋʅʆʃʆɻʀʏɽʉʂʆʁ 

ʈɽɸʂʊʀɺʅʆʉʊʀ ʋ ʇɸʎʀɽʅʊʆɺ  

ʇʆʉʃɽʆʇɽʈɸʎʀʆʅʅʓʄʀ ɺɽʅʊʈɸʃʔʅʓʄʀ ɻʈʓɾɸʄʀ 
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Abstract. Postoperative Ventral Hernias to this day remain one of the main pathologies of 

planned and urgent surgical interventions. The purpose of the study is to study the immune response 

in patients with postoperative ventral hernias who underwent auto and alloplastic hernioplasty 

methods. The study included 40 patients diagnosed with postoperative ventral hernia, including 

25 men (62.25%) and 15 women (37.5%). In men, the average age was 45.6Ñ2.3 years, and in 

women 57.2Ñ3.2 years. Patients are divided into 2 groups. Group I are patients who underwent 

autoplastic methods and group II patients who underwent alloplastic hernioplasty methods. 

The complex of immunological examination included the determination of a subpopulation of 

lymphocytes with CD3, CD4, CD8, CD20 receptors, interleukin 6, interleukin 10 and 

immunoglobulins A, M, G. Immunological examination of blood parameters in patients with 

postoperative ventral hernias revealed the following changes. There is an upward trend in all 

indicators. In group I, the leukocyte level was increased by +0.2Ñ0.01, and in group II, 

the indicators were within the normal range. The level of monocytes in patients who underwent 
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alloplasty increased by +1.5Ñ0.2. There was an increase in the concentration of T and B 

lymphocytes with GD3, CD4, CD8, CD20 receptors on the 7th day after surgery in patients of 

the first group was +1.85Ñ0.3, +1.6Ñ0.4, +1.6Ñ0.1, +1.5Ñ0.2. And in patients of the second group, 

the initial level of indicators was lower and increased by +1.2Ñ0.1, +1.4Ñ0.2, +1.67Ñ0.65, 

+1.03Ñ0.45. The level of IL6 and IL 10 in the postoperative period increased in patients of the first 

group by +1.55Ñ0.2 and +1Ñ0.9, in the second group it was IL 6 +0.9Ñ1.2, IL 10 +0.8Ñ1.2. 

The study shows that the indicators of the humoral cell type tended to increase, which shows 

the result. Conclusions. Patients with postoperative ventral hernias who have undergone autoplastic 

and alloplastic hernioplasty methods in dynamics, the immunological reactivity indicators 

significantly increase on the 7th day, in comparison with the initial blood parameters. Namely, in 

patients who have undergone autoplastic methods of hernioplasty. The use of conventional suture 

materials in autogernioplasty increases the risk of developing an inflammatory process in the early 

and long-term postoperative period, in contrast to the use of polypropylene mesh prostheses.  

 

ɸʥʥʦʪʘʮʠʷ. ʇʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʚʝʥʪʨʘʣʴʥʳʝ ʛʨʳʞʠ ʧʦ ʩʝʡ ʜʝʥʴ ʦʩʪʘʶʪʩʷ ʦʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʧʘʪʦʣʦʛʠʡ ʧʣʘʥʦʚʳʭ ʠ ʫʨʛʝʥʪʥʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ. ʎʝʣʴ ʁʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣ̫ʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠʤʤʫʥʥʦʡ ʨʝʘʢʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤʠ ʚʝʥʪʨʘʣʴʥʳʤʠ 

ʛʨʳʞʘʤʠ ʢʦʪʦʨʳʤ ʚʳʧʦʣʥʝʥʳ ʘʫʪʦ- ʠ ʘʣʣʦʧʣʘʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʚʢʣʶʯʝʥʦ 40 ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʚʝʥʪʨʘʣʴʥʘʷ 

ʛʨʳʞʘ, ʠʟ ʥʠʭ 25 ʤʫʞʯʠʥ (62,25%) ʠ 15 ʞʝʥʱʠʥ (37,5%). ʋ ʤʫʞʯʠʥ ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʩʦʩʪʘʚʠʣ 45,6Ñ2,3 ʣʝʪ, ʘ ʫ ʞʝʥʱʠʥ 57,2Ñ3,2 ʣʝʪ. ʇʘʮʠʝʥʪʳ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ. I ʛʨʫʧʧʘ 

ʵʪʦ ʧʘʮʠʝʥʪʳ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʝʜʝʥʳ ʘʫʪʦʧʣʘʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ II ʛʨʫʧʧʘ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʳʤ 

ʚʳʧʦʣʥʝʥʳ ʘʣʣʦʧʣʘʩʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ. ʂʦʤʧʣʝʢʩ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʙʧʦʧʫʣʷʮʠʠ ʣʠʤʬʦʮʠʪʦʚ ʩ ʨʝʮʝʧʪʦʨʘʤʠ CD3, CD4, 

CD8, CD20, ʠʥʪʝʨʣʝʡʢʠʥ 6, ʠʥʪʝʨʣʝʡʢʠʥ 10 ʠ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ A, M, G. ʇʨʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʦʚʠ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤʠ 

ʚʝʥʪʨʘʣʴʥʳʤʠ ʛʨʳʞʘʤʠ ʚʳʷʚʣʝʥʳ, ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ. ʇʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʜʝʪ 

ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ. ɺ I ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ ʣʝʡʢʦʮʠʪʘ ʧʦʚʳʰʝʥ ʥʘ +0,2Ñ0,01, ʘ ʚʦ II ʛʨʫʧʧʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʋʨʦʚʝʥʴ ʤʦʥʦʮʠʪʦʚ ʫ ʙʦʣʴʥʳʭ ʧʝʨʝʥʝʩʰʠʭ ʘʣʣʦʧʣʘʩʪʠʢʫ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ +1,5Ñ0,2. ʀʤʝʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊ ʠ ɺ ʣʠʤʬʦʮʠʪʦʚ ʩ ʨʝʮʝʧʪʦʨʘʤʠ 

GD3, CD 4, CD8, CD20 ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʦ 

+1,85Ñ0,3, +1,6Ñ0,4, +1,6Ñ 0,1, +1,5Ñ0,2. ɸ ʫ ʙʦʣʴʥʳʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣ ʥʠʞʝ ʠ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ +1,2Ñ0,1, +1,4Ñ0,2, +1,67Ñ0,65, +1,03Ñ0,45. ʋʨʦʚʝʥʴ 

ʀʃ6 ʠ ʀʃ 10 ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʫʚʝʣʠʯʠʣʩʷ ʫ ʧʘʮʠʝʥʪʦʚ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘ 

+1,55Ñ0,2 ʠ +1Ñ0,9, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ ʀʃ 6+0,9Ñ1,2, ʀʃ 10 +0,8Ñ1,2. ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʠʜʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʢʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʪʠʧʘ ʠʤʝʣʠ ʪʝʥʜʝʥʮʠʠ ʢ 

ʧʦʚʳʰʝʥʠʶ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ. ʇʘʮʠʝʥʪʳ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʤʠ ʚʝʥʪʨʘʣʴʥʳʤʠ 

ʛʨʳʞʘʤʠ ʧʝʨʝʥʝʩʰʠʝ ʘʫʪʦʧʣʘʩʪʠʯʝʩʢʠʝ ʠ ʘʣʣʦʧʣʘʩʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʚ 

ʜʠʥʘʤʠʢʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʘ 7-ʝ 

ʩʫʪʢʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʭʦʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʨʦʚʠ. ɸ ʠʤʝʥʥʦ ʫ ʧʘʮʠʝʥʪʦʚ, ʧʝʨʝʥʝʩʰʠʭ 

ʘʫʪʦʧʣʘʩʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʛʝʨʥʠʦʧʣʘʩʪʠʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʯʥʳʭ ʰʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʧʨʠ ʘʫʪʦʛʝʨʥʠʦʧʣʘʩʪʠʢʠ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʥʥʝʤ ʠ 

ʦʪʜʘʣʝʥʥʦʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ 

ʩʝʪʯʘʪʳʭ ʧʨʦʪʝʟʦʚ.  
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʝ ʚʝʥʪʨʘʣʴʥʳʝ ʛʨʳʞʠ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ 

ʨʝʘʢʪʠʚʥʦʩʪʴ, ʠʤʤʫʥʦʛʣʦʙʫʣʠʥ, ʠʥʪʝʨʣʝʡʢʠʥ. 

 

Introduction 

Postoperative Ventral Hernias (POVH) to this day remain one of the main pathologies of 

elective and urgent surgical interventions. According to statistics in the United States, the daily 

material costs for the treatment of hernias are 3 billion dollars [1]. Despite the development of new 

technologies in the field of herniplasty, including the traditional tension-free and laparoscopic 

methods of surgical treatment popular in recent years, the problem of the development of hernia 

recurrence and wound infection is still relevant in abdominal surgery. After surgery by laparotomic 

access, there is a risk of hernia [2, 3]. 

With planned or urgent laparotomy, POVH can develop in 25% of cases, and when patients 

have risk factors such as diabetes mellitus, obesity, chronic obstructive pulmonary disease, 

connective tissue metabolic disorders, etc., the risk reaches 50% of the case [4ï6]. 

According to the literature, patients suffering from POVH for a long time can lead to 

degenerative changes in the musculoskeletal system, chronic cardiovascular and pulmonary 

insufficiency, which in turn in specific cases can lead to patient disability [7ï9]. 

Some authors believe that new methods of surgical treatment in the field of herniology made 

it possible to expand the indications for surgical intervention and improve the immediate results of 

treatment and reduce the frequency of disease relapses but led to an increase in the frequency of 

specific wound complications, which significantly reduced the indicators of the quality of life of 

patients in the long term [10ï13]. 

Basically, patients of working age suffer from POVH, which from the economic point of view 

affects the economy of the state. The incidence of postoperative complications in patients operated 

on for POVH in a planned manner reaches 33%, in emergency operations ð 54% [14]. 

Complications such as: suppuration of postoperative wounds ð 2.2-7.8%, infiltrates ð 1.6ï

4.1% and seroma ð 6.7ï50%, but gray can no longer be included in postoperative complications, 

since it variant of the norm, after extensive separation [15, 16]. Mortality in elective surgery is 

reached from 3 to 7%, and in emergency operations from 10% and more [17]. 

Over the past years and accumulated experience, there are sources that the immune system 

plays a role in the development of various diseases. In the development of a pathological process in 

the body, including postoperative complications due to disturbances and changes in the parameters 

of the immune system, such as type 1 T-helpers (Th1) and type 2 T-helpers (Th2). These cells 

determine the form of a specific immune response, mainly by the cellular or humoral pathway [18]. 

The purpose of diagnosing and preventing postoperative complications in patients with 

POVH based on the study of immune parameters in the literature, there are only a few scientific 

works [19]. 

Due to the unsatisfactory results of surgical treatment, the patient's immunological status is 

being actively studied before and after surgery, which is relevant and significant for improving the 

quality of life in the early postoperative period. 

The aim of the study is to study the immune response in patients with incisional ventral 

hernias who underwent auto and alloplastic hernia repair. 
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Materials and research methods 

Immunological studies were studied in 40 patients with POVH: 25 men (62.25%) and 

15 women (37.5%). For men, the average age was 45.6Ñ2.3 years, and for women, 57.2Ñ3.2 years. 

The patients are divided into 2 groups. Group I consists of patients who underwent autoplastic 

methods, which amounted to 20 patients. Group II also consisted of 20 patients who underwent 

alloplastic methods of hernioplasty, using a monofilament polyproline mesh endoprosthesis, non-

absorbable, not stained with a standard weave manufactured by Futura Surgicare PVT LTD 

(Bangalore, India). 

Patients were operated on from December 2020 to April 2021 at the National Surgical Center 

of the Ministry of Health of the Kyrgyz Republic. Studies of immunological parameters were 

carried out on the basis of the immunological laboratory of the Scientific Center of the Ministry of 

Health of the Kyrgyz Republic (executors of the head of the laboratory ð M.D. E. V. Dudenko and 

S. Sydykova). 

The complex of immunological examination included the determination of a subpopulation of 

lymphocytes with receptors CD3, CD4, CD8, CD20, interleukin 6, interleukin 10 and 

immunoglobulins A, M, G. 

All patients underwent preoperative preparation in order to exclude postoperative 

complications. Patients who had concomitant diseases were consulted by narrow specialists and 

appropriate treatment was prescribed. Patients underwent antibiotic prophylaxis with Cefazolin 1.0 

intramuscularly 60 minutes before surgery. 

Statistical processing was carried out using the Statistica for Windows 6.0 application 

package. The mean value, standard deviation, mean error have been determined. The indicators are 

checked for the fulfillment of the normal distribution law according to the Student's criteria. 

Differences were considered statistically significant at pÒ0.05. 

 

Results and its discussion 

When studying the cellular factors of the immune status, it was found that the indices of type 

1 immunocompetent cells did not differ in the studied groups. In patients who underwent 

autogernioplasty, the percentage of leukocytes and monocytes in the group was 5.4Ñ1.0 and 

5.6Ñ2.5, and lymphocytes were within 28.3Ñ6.1. Immunocompetent type 2 cells before surgery 

were CD3 ð 47.2Ñ12.9, CD4 ð 26.7Ñ6.1, CD 8 ð 30.2Ñ5.5, CD 20 ð 12.5Ñ3, 6 (Table 1). 

 

Table 1 

DYNAMICS OF INDICATORS OF IMMUNOCOMPETENT CELLS  

IN BOTH CLINICAL GROUPS IN COMPARISON 
 

Indicators Autoplastic method Alloplastic method 

Before 

operations 

(n = 20) 

7 days 

(n = 20) 

Validity of 

differences 

Before 

operations 

(n = 20)) 

7 days 

(n = 20) 

Validity of 

differences Leukocytes, 10u / l 5,4Ñ1,0 5,2Ñ1,01 ʨ>0,05 4,8Ñ1,1 4,8Ñ0,9 ʨ᾽0,05 

Monocytes, % 5,6Ñ2,5 5,6Ñ2,4 ʨ᾽0,05 5,5Ñ2,5 7,0Ñ2,3 ʨ>0,05 

Lymphocytes, % 28,3Ñ6,1 30,3Ñ5,8 ʨ>0,05 26,2Ñ4,01 28,2Ñ3,2 ʨ>0,05 

GD3 + Ĭ10ʫ cells / l. 47,2Ñ12,9 49,05Ñ12,6 ʨ>0,05 47,4Ñ10,7 48,6Ñ10,8 ʨ>0,05 

CD4- Ĭ10ʫ cells / l 26,7Ñ6,1 28,3Ñ5,7 ʨ>0,05 26,9Ñ5,9 28,3Ñ5,7 ʨ>0,05 

ʉʆ8 + Ĭ10ukl / l 30,2Ñ5,5 31,8Ñ5,6 ʨ>0,05 30,4Ñ4,05 32,07Ñ5,7 ʨ>0,05 

CD20 + Ĭ10ʫ cells / l 12,5Ñ3,6 14,0Ñ3,4 ʨ>0,05 12,07Ñ3,05 13,1Ñ2,6 ʨ>0,05 

 

As can be seen in the table, in the early postoperative period, in patients who underwent 

autoplasty, the leukocyte level decreased by 5.2Ñ1.01, compared to the indicator before surgery, 
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5.4Ñ1.0, and in patients who underwent alloplasty, the leukocyte count was practically unchanged. 

Also, in the dynamics, the level of monocytes before and after the operation did not change in 

patients who underwent autoplasty, in contrast to patients who underwent alloplasty, the indicators 

of monocytes after the operation were increased and amounted to 7.0Ñ2.3. 

The level of lymphocytes was increased in patients who underwent autoplasty after surgery, 

which was 30.3Ñ5.8, which significantly differs from the initial values (p> 0.05). 

As can be seen in the table, in the early postoperative period, in patients who underwent 

autoplasty, the leukocyte level decreased by 5.2Ñ1.01, compared to the indicator before surgery, 

5.4Ñ1.0, and in patients who underwent alloplasty, the leukocyte count was practically unchanged. 

Also, in the dynamics, the level of monocytes before and after the operation did not change in 

patients who underwent autoplasty, in contrast to patients who underwent alloplasty; the indicators 

of monocytes after the operation were increased and amounted to 7.0Ñ2.3. 

The level of lymphocytes was increased in patients who underwent autoplasty after surgery, 

which was 30.3Ñ5.8, which significantly differs from the initial values (p> 0.05). 

In a comparative aspect, as reflected in Table 2, the indices of T lymphocyte subpopulations in 

the group that underwent autoplasty (CD3 ð 49.05Ñ12.6, CD4 ð 28.3Ñ5.7, CD8 ð 31.8Ñ5.6, 

CD20 ð 14.05Ñ3.4) and indices of subpopulations of T lymphocytes in the group that underwent 

alloplasty (CD3 ð 48.6Ñ10.8, CD4 ð 28.3Ñ5.7, CD8 ð 32.07Ñ5.7, CD20 ð 13.1Ñ2.6). These 

indicators were increased in both groups after surgery, which significantly differs from the initial 

level (p> 0.05). The study of indicators of cytokines and immunoglobulins in auto and alloplasty 

revealed the following changes, which are displayed in the table (Table 2). 

 

Table 2 

INDICATORS OF CYTOKINES AND IMMUNOGLOBULINS AFTER AUTOPLASTIC  

AND ALLOPLASTIC METHODS IN COMPARISON 
 

Indicators Autoplastic method Alloplastic method 

Before 

operations (n 

= 20) 

7 days 

(n = 20) 

Validity of 

differences 

Before 

operations (n 

= 20) 

7 days 

(n = 20) 

Validity of 

differences ʀʃ-6, g/ml 7,5Ñ3,6 

 

9,05Ñ3,4 ʨ>0,05 7,2Ñ2,7 8,1Ñ1,5 ʨ>0,05 

ʀʃ-10, g/ml 4,7Ñ3,4 5,7Ñ2,5 ʨ>0,05 4,4Ñ2,7 5,2Ñ1,5 ʨ>0,05 

Ig ʄ, g/ml 5,6Ñ2,5 7,2Ñ2,6 ʨ>0,05 3,6Ñ2,7 4,8Ñ1,3 ʨ>0,05 

Ig G, g/ml 10,1Ñ5,5 14,2Ñ3,5 ʨ>0,05 8,1Ñ4,2 9,2Ñ2,5 ʨ>0,05 

Ig ɸ, g/ml 2,4Ñ1,3 2,8Ñ3,3 ʨ>0,05 3,2Ñ1,7 3,8Ñ2,01 ʨ>0,05 

 

In Table 2, it is shown that before the operation, the indicators of cytokines and 

immunoglobulins were within normal values after various methods, but on the 7th day after 

the operation, the levels of indicators increased. Namely, in patients who have undergone 

autoplastic methods of hernioplasty. Significantly different from the initial level (p> 0.05). 

In patients who underwent autoplasty before surgery, the IL-6 level was 7.5Ñ3.6. On the 7th 

day after surgery, IL-6 was 9.05Ñ3.4, which is significantly different (p> 0.05). 

The IgM index in patients who underwent autoplastic methods was 7.2Ñ2.6 after surgery, than 

the initial state 5.6Ñ2.5 (p> 0.05). 

The IgG level in patients who underwent auto and alloplastic methods before surgery was 

10.1Ñ5.5 and 8.1Ñ4.2. And after the operation on the 7th day it was 14.2Ñ3.5 and 9.2Ñ2.5. Patients 

who underwent autoplastic methods in all parameters are 2% higher from the initial level (p> 0.05). 

IgA in both groups before surgery were within the normal range and amounted to 2.4Ñ1.3 and 

3.2Ñ1.7. After the operation on the 7th day, the indicator slightly increased and reached the 

threshold level of 2.8Ñ3.3 and 3.8Ñ2.0. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 7. ˉ12. 2021 

https://doi.org/10.33619/2414-2948/73 

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 156 

 

An immunological study of blood parameters in patients with POVH revealed the following 

changes. There is an upward trend in all indicators. In group I, the leukocyte level increased by + 

0.2Ñ0.01, and in group II, the indicators were within the normal range. The level of monocytes in 

patients undergoing alloplasty increased by +1.5Ñ0.2. 

When comparing the level of lymphocytes in both groups, no special differences were found 

and the increase in the indicator was only +2Ñ0.3 and +2Ñ0.81 (p᾽0.05). 

As you can see, there is an increase in the concentration of T and B lymphocytes with 

receptors GD3, CD 4, CD8, CD20 on the 7th day after the operation in patients of the first group 

was +1.85Ñ0.3, +1.6Ñ0.4 , +1.6Ñ0.1, +1.5Ñ0.2. And in patients of the second group, the initial level 

of indicators was lower and increased by +1.2Ñ0.1, +1.4Ñ0.2, +1.67Ñ0.65, +1.03Ñ0.45. All these 

indicators are significantly different from each other (p> 0.05). 

The level of IL6 and IL 10 in the postoperative period increased in patients of the first group 

by +1.55Ñ0.2 and +1Ñ0.9, in the second group it was IL 6 +0.9Ñ1.2, IL 10 +0,8Ñ1.2. They differ 

significantly (p> 0.05). 

The study shows that the indicators of cells of the humoral type had a tendency to increase, 

which shows the result. The concentration of IgG in the group who underwent autoplasty compared 

to those in the alloplasty group was higher (+4.1Ñ2.0 g/l versus +1.1Ñ1.7), and in the group after 

(+0.4Ñ2.0, +1.6Ñ0.1), which is significantly different (p> 0.05). 

 

Thus, it was revealed that in patients with POVH who underwent autoplastic and alloplastic 

methods of hernioplasty in the dynamics, the indicators of immunological reactivity significantly 

increased on the 7th day, in comparison with the initial indicators of blood. Namely, in patients who 

underwent autoplastic methods of hernioplasty, in contrast to alloplastic methods of surgery, which 

used polypropylene, mesh prostheses. The use of conventional suture materials for autogernioplasty 

increases the risk of developing an inflammatory process in the early and late postoperative period. 

This study proved that the dynamics of the indices of immunological reactivity and immune 

response to the performed operation is higher in patients who underwent autogernioplasty. And with 

allohernioplasty with the use of polypropylene mesh prostheses, they do not affect the patient's 

health in any way, but only improve the quality of life indicators, which make it possible for its 

widespread use in the field of modern herniology. 
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦʢʨʳʪʠʡ 

ʙʦʣʴʰʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʎʝʣʴʶ ʨʘʙʦʪʳ ̫ ʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʧʦʢʨʳʪʠʷ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʬʝʨʤʘʤʠ. ɹʳʣʠ ʨʝʰʝʥʳ 

ʟʘʜʘʯʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʝʨʞʥʝʚʦʡ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ 

ʩʪʘʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ ʢʫʧʦʣʦʚʠʜʥʦʡ ʬʦʨʤʳ ʨʘʜʠʘʣʴʥʦ-ʢʦʣʴʮʝʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʘʢʪʫʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʠʥʷʪʳ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʝʨʤ. ʆʧʨʝʜʝʣʝʥʳ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʠ ʦʪ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʨʦʠʟʚʝʜʝʥ ʧʦʜʙʦʨ ʩʝʯʝʥʠʷ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʪʘʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ ʢʫʧʦʣʦʚʠʜʥʦʡ ʬʦʨʤʳ ʨʘʜʠʘʣʴʥʦ-ʢʦʣʴʮʝʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʟʜʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ. 

 

Abstract. The relevance of the research results given in the article lies in the need to apply 

new constructive solutions for large spaces. The purpose of this work is to search for new design 

solutions for covering large areas with spatial metal trusses. The problems of forming 

a computational spatial bar finite element model of a steel spatial truss of a dome-shaped radial-ring 

structure were solved. The calculation of the spatial system was carried out using the finite element 

method of current computer programs, new constructive solutions for spatial metal trusses were 

adopted. The stress-strain states of the model from a given load have been determined. 

The calculation of the spatial system was carried out using the finite element method of current 

computer programs, new constructive solutions for spatial metal trusses were adopted. The research 

results can be used in the formation of architectural and structural solutions of a building using 

a new structural arrangement of the elements of a spatial truss. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʩʪʨʦʠʪʝʣʝʡ 

ʧʦʣʴʟʫʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ [1, ʩ. 6; 2, ʩ. 101]. ʕʪʦʪ ʩʧʨʦʩ 

ʦʙʦʩʥʦʚʘʥ ʠʭ ʧʨʘʢʪʠʯʥʦʩʪʴʶ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʪʴ 

ʙʦʣʴʰʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʩʘʤʳʝ ʩʤʝʣʳʝ ʠʜʝʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉʪʨʝʤʣʝʥʠʝ ʧʦʢʨʳʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʧʨʠ ʵʪʦʤ, ʜʦʙʠʚʰʠʩʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʝʩʘ ʠ ʬʦʨʤʳ ʜʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨ, ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʥʦʚʝʡʰʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʠʩʢʫ 

ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ɿʜʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʣʘʜʘʶʪ ʦʩʦʙʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ. ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʨʦʷʪʩʷ 

ʥʘ ʧʨʠʥʮʠʧʝ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ: ʚʩʝ ʩʦʩʪʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʲʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʨʘʙʦʪʘʶʪ 

ʩʦʚʤʝʩʪʥʦ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʘ ʠ ʚʝʩ ʩʘʤʦʛʦ ʧʦʢʨʳʪʠʷ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʜʝʣʘʚ ʦʙʲʝʢʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ.  

ʎʝʣɹ ʁʠʩʩʣʝʜʦʚʘʥʠʷ ̫ʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʬʝʨʤʳ ʜʣʷ ʧʦʢʨʳʪʠʷ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʝʡ ʠ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʝʩʘ ʠ ʬʦʨʤʳ 

ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʢʪʫʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [3, ʩ. 25; 4, ʩ. 38; 5, ʩ. 

12], ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ. ʉ 

ʧʦʤʦʱʴʶ ʘʢʪʫʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʚʳʩʯʠʪʳʚʘʪʴ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʝʨʤʳ. 

  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʨʘʩʯʝʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

(ʇɺʂ). ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʇɺʂ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʠ ʩʝʨʚʠʩʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ, ʥʦ ʚʩʝ ʦʥʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʠʭ ʯʘʩʪʝʡ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʤʝʪʦʜʘʤʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ. ɸʣʛʦʨʠʪʤʳ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤʘʭ ʚ ʦʩʥʦʚʥʦʤ ʩʪʨʦʷʪʩʷ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ), ʨʝʘʣʠʟʫʝʤʦʤ ʚ 

ʬʦʨʤʝ ʤʝʪʦʜʘ ʧʝʨʝʤʝʱʝʥʠʡ. ɺ ʨʘʩʯʝʪʥʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʪʨʠ ʇɺʂ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʄʂʕ: ʃʠʨʘ-ʉɸʇʈ (ʋʢʨʘʠʥʘ), ʃʠʨʘ-ʉʦʬʪ (ʈʦʩʩʠʷ) ʠ SCAD 

(ʋʢʨʘʠʥʘ). ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʯʠʪʘʝʪʩʷ Structure construction automatic 

design (SCAD). ʇʨʦʝʢʪʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ Structure CAD ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ 

ʄʂʕ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ 

ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʬʫʥʢʮʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ. 
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ɺ ʦʩʥʦʚʫ ʢʦʤʧʣʝʢʩʘ ʧʦʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʩʚʷʟʘʥʥʘʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʦʡ. ʕʪʘ ʩʨʝʜʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʝʢʪʦʤ ʠ ʩʦʜʝʨʞʠʪ ʧʦʣʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ (ʈʉ) ð ɻ ʪʦ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʚʠʜʝ ʫʟʣʦʚ, ʣʠʥʠʡ, ʩʚʷʟʝʡ, ʥʘʟʥʘʯʝʥʠʡ ʞʝʩʪʢʦʩʪʝʡ, ʥʘʛʨʫʟʦʢ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʕɺʄ ʠ ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʄʂʕ ʧʦʣʫʯʠʣ ʤʦʱʥʳʡ ʠʤʧʫʣʴʩ ʢ 

ʨʘʟʚʠʪʠʶ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʨʘʩʯʝʪʘ 

ʣʶʙʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʷʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʫʩʠʣʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʥʦ ʠ ʚʳʧʦʣʥʷʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ, 

ʩʦʩʪʘʚʣʷʪʴ ʨʘʩʯʝʪʥʳʝ ʩʦʯʝʪʘʥʠʷ ʫʩʠʣʠʡ ʠ ʧʝʨʝʤʝʱʝʥʠʡ, ʚʳʧʦʣʥʷʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʘʩʯʝʪʳ 

ʜʣʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʘʩʯʝʪ ʚʳʧʦʣʥʝʥ ʥʘ ʧʨʠʤʝʨʝ ʟʜʘʥʠʷ ʤʝʯʝʪʠ (ʈʠʩʫʥʦʢ 1), ʥʘ ʧʨʦʛʨʘʤʤʝ SCAD 21.1 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʤʝʨʥʦʡ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ) ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʬʝʨʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʦʣʴʢʦ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʨʧʫʩ ʟʜʘʥʠʷ, ʦʪʜʝʣʝʥʥʦʛʦ ʦʪ ʧʨʠʩʪʨʦʝʢ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʰʚʘʤʠ. ɼʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟ ʣʝʛʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʦʙʰʠʚʢʘ, 

ʥʝʙʦʣʴʰʠʝ ʢʫʧʦʣʘ) ʚ ʨʘʩʯʝʪʝ ʫʯʪʝʥʳ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʥʝʩʫʱʠʝ ʵʣʝʤʝʥʪʳ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʆʙʱʠʡ ʚʠʜ ʟʜʘʥʠʷ ʤʝʯʝʪʠ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ [6, 7, 8, 9] ʩʪʘʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ ʢʫʧʦʣʦʚʠʜʥʦʡ 

ʬʦʨʤʳ ʨʘʜʠʘʣʴʥʦ-ʢʦʣʮʝʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʠʘʤʝʪʨʦʤ 34,2 ʤ ʠʟ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʧʨʦʬʠʣʴʥʳʭ 

ʪʨʫʙ ʧʦ ɻʆʉʊ 54157-2010. ɺ ʮʝʥʪʨʝ ʧʦʢʨʳʪʠʷ ʨʘʩʧʦʣʦʞʝʥ ʢʫʧʦʣ, ʜʠʘʤʝʪʨʦʤ 12 ʤ, 

ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʞʝʩʪʢʦʝ ʩʪʘʣʴʥʦʝ ʢʦʣʴʮʦ ʨʘʜʠʘʣʴʥʳʭ ʬʝʨʤ. 

ɿʘʜʘʯʠ ʨʘʩʯʝʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ: 

ïʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʯʝʪʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʝʨʞʥʝʚʦʡ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ. 

ïʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʜʝʣʠ ʦʪ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ. 

ïʇʦʜʙʦʨ ʩʝʯʝʥʠʷ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠ ʦʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ ʜʣʷ ʨʘʩʯʝʪʘ ʬʝʨʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʈʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ 

 

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʘʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʝʨʤʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʪʝʨʞʥʝʚʳʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʇʂ SCAD (ʈʠʩʫʥʢʠ 3ï7) 

 

 
 

ʈʠʩʫʥʦʢ 3. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʟʜʘʥʠʷ  
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ʈʠʩʫʥʦʢ 4. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʬʫʥʜʘʤʝʥʪʘ 
 

 
ʈʠʩʫʥʦʢ 5. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʘ 
 

  
ʈʠʩʫʥʦʢ 6. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢʫʧʦʣʦʚʠʜʥʦʡ 

ʨʘʜʠʘʣʴʥʦʡ ʬʝʨʤʳ 

ʈʠʩʫʥʦʢ 7. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢʫʧʦʣʘ 
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ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ ʞʝʩʪʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ (ʈʠʩʫʥʦʢ 8). 

 
 

ʈʠʩʫʥʦʢ 8. ɾʝʩʪʢʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ 

 

ɼʘʣʝʝ ʟʘʜʘʝʤ ʥʘʛʨʫʟʢʠ ʚ ʇʂ SCAD. ɺ ʧʨʠʤʝʨʝ ʨʘʩʯʝʪʘ ʩʪʘʣʴʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʬʝʨʤʳ ʚ ʇʂ SCAD ʧʨʠʣʦʞʠʤ ʣʠʥʝʡʥʦ-ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʥʘʛʨʫʟʢʫ. ɿʘʛʨʫʟʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʫʧʘʢʦʚʘʪʴ ʚ ʈʉʋ (ʨʘʩʯʝʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʫʩʠʣʠʡ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1.  

ɿɸɻʈʋɿʂɸ 
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