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ɸʥʥʦʪʘʮʠʷ. ɺʳʨʘʱʝʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʣʝʥʢʠ ʚʘʨʠʟʦʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ 

Si1-xGex (0<x<1) ʥʘ ʧʦʜʣʦʞʢʘʭ Si ʤʝʪʦʜʦʤ ʞʠʜʢʦʬʘʟʥʦʡ ʵʧʠʪʘʢʩʠʠ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʦʣʦʚʷʥʥʦʛʦ, ʛʘʣʣʠʝʚʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. ʀʟʫʯʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʣʦʢʘʮʠʡ ʥʘ ʛʨʘʥʠʮʝ 

ʧʦʜʣʦʞʢʠ-ʧʣʝʥʢʠ, ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ Si1-xGex, ʚʳʨʘʱʝʥʥʳʭ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ  ʚʣʠʷʥʠʝ ʢʣʘʩʪʝʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʩʪʚʦʨʝ, 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʩʦʚʝʨʰʝʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʧʣʝʥʦʢ ʧʨʠ ʨʦʩʪʝ. ʇʨʠʚʝʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʦʩʪʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʦʚʝʨʰʝʥʥʳʭ 

ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʠ ʩʪʨʫʢʪʫʨ. 

 

Abstract. Single-crystal films of a graded-gap solid solution Si1-xGex (0 <x <1) was grown on 

Si substrates from limited tin, gallium solution-melt. Accordingly, liquid phase epitaxy method was 

applied in the process. The formation of dislocations, grown under various technological conditions, 

at the substrate-film interface along the growth direction of the Si1-xGex solid solution was studied. 

Optimal technological growth modes for obtaining crystalline perfect epitaxial layers and structures 

are given. 
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ʇʦʣʫʯʠʪʴ ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʩʪʨʫʢʪʫʨʥʦ ʩʦʚʝʨʰʝʥʥʳʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʪʚʝʨʜʳʡ 

ʨʘʩʪʚʦʨ ʩ ʟʘʜʘʥʥʳʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʜʝʰʝʚʫʶ 

ʧʦʜʣʦʞʢʫ ʢʘʢ ʢʨʝʤʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ ʩʪʘʨʘʣʠʩʴ ʧʦʣʫʯʠʪʴ 

ʩʪʨʫʢʪʫʨʥʦ ʩʦʚʝʨʰʝʥʥʳʝ Si1-xGex ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ ʠ ʛʝʪʝʨʦʧʝʨʝʭʦʜʳ

2 1 2 x( ) ( ) ( )x y ySi Si Ge GaAs- -- , ,
1 x xSi Si Ge GaAs-- - ʥʘ ʠʭ ʦʩʥʦʚʝ [1ï

3]. ɼʣʷ ʵʪʦʛʦ ʦʥʠ ʠʩʩʣʝʜʦʚʘʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʦʩʪʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ Si1-xGex ʠ ʩʪʨʫʢʪʫʨ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ Si1-xGex ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʨʝʤʥʠʝʚʳʝ ʧʦʜʣʦʞʢʠ, ʢʦʪʦʨʳʤ ʧʘʨʘʤʝʪʨ ʨʝʰʝʪʢʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

(ʂʊʈ) ʙʣʠʟʢʠ ʢ ʦʙʨʘʟʫʶʱʠʤ ʵʧʠʪʘʢʩʠʘʣʴʥʳʤ ʩʣʦʷʤ. ʇʦʜʙʠʨʘʣʠʩʴ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʠ 

ʧʝʨʝʤʝʥʥʳʡ ʚʘʨʠʟʦʥʥʳʡ ʩʦʩʪʘʚ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʯʪʦʙʳ ʠʟʙʝʛʘʪʴ ʦʪ ʜʠʩʣʦʢʘʮʠʡ ʠ 

ʤʠʢʨʦʪʨʝʱʠʥ, ʯʘʩʪʥʳʝ ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʜʣʦʞʝʢ (ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʥʝʜʦʧʝʨʝʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʧʦʜʣʦʞʢʠ) ʠ ʪ. ʜ.  

ʆʜʥʘʢʦ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʨʝʞʠʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ 

ʠʟʫʯʝʥʳ ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʩʦʙʝʥʥʦ ʪʝ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ  

ʩʚʦʡʩʪʚʘʤʠ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. ɺ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʳ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ (Sn+Ge+Si, Ga+Ge+Si) ʠʩʧʦʣʴʟʫʷ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ ʨʘʩʯʝʪʳ ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʣʠʪʝʨʘʪʫʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ. 

ʆʙʳʯʥʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜʣʦʞʢʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘʠʤʝʥʴʰʠʤʠ ʫʢʣʦʥʘʤʠ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ 

ʧʣʝʥʦʢ ʠʟ ʞʠʜʢʦʡ ʬʘʟʳ, ʢʦʪʦʨʳʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʙʨʘʟʦʚʘʥʠʶ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʝʢ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

Si(111) ʩ ʦʪʢʣʦʥʝʥʠʝʤ ð (0*15I + 0*30I) ī (0*15I + 0*30I) n-ʪʠʧʘ ʧʨʦʚʦʜʠʤʦʩʪʠ) ʧʦʜʣʦʞʢʝ. 

ʃʶʙʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʧʦʵʪʦʤʫ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʵʥʝʨʛʠʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ  ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʚʣʠʷʝʪ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʪʚʝʨʜʦʛʦ 

ʨʘʩʪʚʦʨʘ  ʥʘ ʧʦʜʣʦʞʢʝ, ʘ ʪʘʢʞʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʣʦʢʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (ʊʥʢ), ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ (ɡ), ʟʘʟʦʨ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ (ŭ), ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩʪʚʦʨʝ-ʨʘʩʧʣʘʚʝ, ʩ 

ʦʨʠʝʥʪʘʮʠʷʤʠ ʧʦʜʣʦʞʝʢ ʠ ʪ. ʜ.  

ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʚʘʨʠʟʦʥʥʦʛʦʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ 1 x xSi Ge- (0<x<1)ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʢʚʘʨʮʝʚʳʡ ʨʝʘʢʪʦʨ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʘ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʜʣʦʞʢʘʤʠ ʥʘ 

ʫʩʪʘʥʦʚʢʝ ʪʠʧʘ ʕʇʆʉ. ʈʦʩʪ ʵʧʠʪʘʢʩʠʘʣʴʥʦʛʦ ʩʣʦʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʤʘʣʦʛʦ ʦʙʲʝʤʘ 

ʦʣʦʚʷʥʥʦʛʦ ʠ ʛʘʣʣʠʝʚʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʚʫʤʷ ʧʦʜʣʦʞʢʘʤʠ ʚ ʘʪʤʦʩʬʝʨʝ, 

ʢʦʪʦʨʳʝ ʦʯʠʱʝʥʳ ʧʘʣʣʘʜʠʝʤ ʚʦʜʦʨʦʜʘ, ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʭʦʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. ʉʥʘʯʘʣʘ ʚ ʨʝʘʢʪʦʨʝ ʩʦʟʜʘʚʘʣʩʷ ʚʘʢʫʫʤ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ 

ʜʘʚʣʝʥʠʷ 10ī2 Pa, ʟʘʪʝʤ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʯʝʨʝʟ ʨʝʘʢʪʦʨ ʧʨʦʧʫʩʢʘʣʩʷ ʦʯʠʱʝʥʥʳʡ ʚʦʜʦʨʦʜ, ʠ 

ʧʦʩʣʝ ʵʪʦʛʦ ʥʘʯʠʥʘʣʩʷ ʧʨʦʮʝʩʩ ʥʘʛʨʝʚʘʥʠʷ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʭʦʜʠʣʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʩʠʩʪʝʤʘ ʧʝʨʝʢʣʶʯʘʣʘʩʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ. ɺ ʪʝʯʝʥʠʝ 40ï60 ʤʠʥ 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʛʦʤʦʛʝʥʠʟʘʮʠʷ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. ʇʦʪʦʤ ʧʦʜʣʦʞʢʠ ʥʘ ʛʨʘʬʠʪʦʚʦʤ ʜʝʨʞʘʪʝʣʝ 

ʧʨʠʚʦʜʠʣʠʩʴ ʚ ʢʦʥʪʘʢʪ ʩ ʨʘʩʪʚʦʨʦʤ-ʨʘʩʧʣʘʚʦʤ ʠ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʟʘʟʦʨʦʚ ʤʝʞʜʫ 

ʧʦʜʣʦʞʢʘʤʠ ʨʘʩʪʚʦʨʦʤ-ʨʘʩʧʣʘʚʦʤ ʧʦʜʥʠʤʘʣʠʩʴ ʥʘ 1 ʩʤ ʚʳʰʝ ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʘ. ʈʦʩʪ  

ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ Si1īxGex ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʧʨʝʢʨʘʱʘʣʩʷ  ʩʣʠʚʦʤ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʩ 

ʧʦʜʣʦʞʝʢ, ʧʨʠ ʧʦʤʦʱʠ ʮʝʥʪʨʠʬʫʛʠ. ʉʦʩʪʘʚ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ Si, Gʝ ʠ Sn, ʘ 

ʪʘʢʞʝ Si, Gʝ ʠ Ga ʦʧʨʝʜʝʣʷʣʩʷ ʠʟ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ ʜʚʦʡʥʦʛʦ ʩʧʣʘʚʘ SnïSi, SnïGʝ ʠ Gaï 

Si, GaïGʝ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʞʠʜʢʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʙʳʣʘ ʠʟʫʯʝʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ Si ʠ 

Gʝ ʚ Sn ʚ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 442ï1100 Áʉ. ʕʧʠʪʘʢʩʠʘʣʴʥʳʝ ʧʣʝʥʢʠ Si1īxGex ʚʳʨʘʱʠʚʘʣʠʩʴ 

1 2 1( ) ( )x x x xSi Si Ge Ge GaAs- -- -
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ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʯʘʣʘ (ʊʅʂ) ʠ ʦʢʦʥʯʘʥʠʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (ʊʇʂ)ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʠʥʪʝʨʚʘʣʝ 

1050ï450 Áʉ. ʆʙʨʘʟʮʳ ʚʳʨʘʱʠʚʘʣʠʩʴ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʞʠʜʢʦʩʪʥʦʡ ʵʧʠʪʘʢʩʠʠ. 

ʉʤʘʯʠʚʘʥʠʝ ʧʦʜʣʦʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʩʪʚʦʨʘ ʠ ʜʠʬʬʫʟʠʦʥʥʳʝ ʜʚʠʞʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʙʨʘʟʫʶʱʠʝ ʪʚʝʨʜʳʡ ʨʘʩʪʚʦʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ, ʵʪʦ ʧʨʠʚʝʜʝʥʦ ʥʘʤʠ 

ʚ ʨʘʙʦʪʝ [4]. ʅʦ ʵʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦ ʩʦʚʝʨʰʝʥʥʳʭ Si1īxGex 

ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʠ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ ʥʘ ʠʭ ʦʩʥʦʚʝ.  

ʇʨʦʚʝʜʷ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʦ ʚʳʷʩʥʝʥʦ: ʠʟʤʝʥʷʷ ʟʘʟʦʨ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ ŭ (ʪʦ ʝʩʪʴ 

ʠʟʤʝʥʷʷ ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ), ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʨʝʞʠʤʝ ʨʦʩʪʘ 

ʚʳʨʘʱʝʥʥʳʝ ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ ʥʘ ʥʠʞʥʠʭ ʠ ʥʘ ʚʝʨʭʥʠʭ  ʧʦʜʣʦʞʢʘʭ ʥʝ ʦʪʣʠʯʠʣʠʩʴ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʦʚʝʨʰʝʥʥʦʩʪʷʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘ ʛʨʘʥʠʮʝ ʧʦʜʣʦʞʢʠ-

ʧʣʝʥʢʠ ʜʦ ŭ=1,2 ʤʤ. ɺ ʫʩʣʦʚʠʷʭ ŭ>1,2 ʤʤ ʚʩʝʛʜʘ ʫ ʚʝʨʭʥʠʭ ʧʦʜʣʦʞʝʢ ʦʙʨʘʟʫʶʪʩʷ ʪʦʣʩʪʳʝ ʠ 

ʙʦʣʝʝ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʣʦʠ, ʯʝʤ ʫ ʥʠʞʥʝʡ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʜʠʬʬʫʟʠʦʥʥʳʤ ʠ ʩ 

ʢʦʥʚʝʢʮʠʦʥʥʳʤ ʧʦʪʦʢʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʨʘʩʪʚʦʨʝ (ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʥʴʰʝ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʠʪʝʣʷ) [5].  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʤʘʩʩʘʧʦʜʚʦʜʦʤ, ʢʦʥʚʝʢʮʠʦʥʥʳʤ ʧʦʪʦʢʦʤ ʨʘʩʪʚʦʨʘ ʤʝʞʜʫ 

ʧʦʜʣʦʞʢʘʤʠ ʚ  ʧʦʣʝ ʩʠʣʳ ʪʷʛʦʪʝʥʠʷ [6]. ʉʯʠʪʘʝʤ, ʯʪʦ ʚ ʧʦʣʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ɸʨʭʠʤʝʜʘ 

ʠ ʪʷʛʦʪʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʠʬʬʫʟʠʠ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ Si ʠ Ge ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚʙʣʠʟʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʫ ʚʝʨʭʥʝʡ ʧʦʜʣʦʞʢʠ, ʯʝʤ ʫ ʥʠʞʥʝʛʦ, ʢʦʪʦʨʳʡ ʫʩʢʦʨʷʝʪ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ 

ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ Si1īxGex. ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ, ʪʦ ʝʩʪʴ ʧʦʚʪʦʨʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʧʦʜʣʦʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʩʣʦʷ, ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʩʷ ʚ 

ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʷʯʝʡʢʠ ʤʦʥʦʢʨʠʩʪʘʣʣʘ, ʟʥʘʯʠʪ ʯʠʩʣʦ ʘʪʦʤʦʚ ʚ ʦʜʥʦʤ 

ʢʚʘʟʠʯʘʩʪʠʮ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 14, ʥʝ ʦʙʨʘʟʫʷ ʩʦʚʝʨʰʝʥʥʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʷʯʝʡʢʠ Si, Ge ʠʣʠ Si1īxGex. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʩʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʤʦʥʦʢʨʠʩʪʘʣʣ ʠʟ 

ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ. ʅʦ ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʠʟ ʞʠʜʢʦʡ 

ʬʘʟʳ, ʩʥʘʯʘʣʘ ʠʜʝʪ ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʦʩʪʫ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʛʦʤʦʛʝʥʠʟʘʮʠʝʡ, ʠ ʧʦʪʦʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʝ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ (ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʡ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʪʝʤʧʝʨʘʪʫʨʝ) ʟʘʛʨʫʞʘʶʪʩʷ ʧʦʜʣʦʞʢʠ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʪʦʚʦʡ 

ʢʘʩʩʝʪʦʡ ʠ ʚʳʨʘʱʠʚʘʝʪʩʷ ʤʦʥʦʢʨʠʩʪʘʣʣ ʠʟ ʨʘʩʪʚʦʨʘ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʝ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ 

ʩʣʦʝʚ ʢʦʤʧʦʥʝʥʪʳ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʢʨʝʤʥʠʡ ʠ ʛʝʨʤʘʥʠʡ ʫʯʘʩʪʚʫʶʪ ʚ ʚʠʜʝ ʘʪʦʤʘ ʠ 

ʤʦʣʝʢʫʣʳ [7ï8]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ, ʥʝʢʦʪʦʨʳʝ ʘʪʦʤʳ ʫʩʧʝʶʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʟʘ ʩʯʝʪ ʧʨʦʮʝʩʩʘ ʢʦʘʛʫʣʷʮʠʠ 

(ʯʝʤ ʙʦʣʴʰʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʙʦʣʴʰʝ ʯʠʩʣʦ ʢʦʘʛʫʣʷʮʠʠ) ʦʜʠʥʘʢʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʚʦʨʘ 

ʠ ʦʙʨʘʟʫʶʪ ʥʘʥʦʢʣʘʩʪʝʨʳ ʩ ʨʘʟʤʝʨʘʤʠ 1ï10 ʥʤ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʘʥʦ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʚ 

ʬʦʨʤʫʣʫ ʕʡʥʰʪʝʡʥʘïʉʤʦʣʫʭʦʚʩʢʦʛʦ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʯʘʩʪʴ ʜʦʣʠ 0,01ï0,02% ʚʩʝʛʦ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʠ ʥʘʥʦʢʣʘʩʪʝʨʳ ʫʯʘʩʪʚʫʷ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ, ʩ ʥʘʠʤʝʥʴʰʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ, ʯʝʤ ʚʳʨʘʱʠʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʨʘʟʨʫʰʘʶʪ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʥʦʩʪʴ 

ʚʘʨʠʟʦʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʣʦʢʘʮʠʡ ʠ ʥʘ ʛʨʘʥʠʮʫ 

ʧʦʜʣʦʞʢʠ-ʧʣʝʥʢʠ ʠ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ ʧʣʝʥʢʠ, ʢʦʪʦʨʳʡ ʫʭʫʜʰʘʝʪ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʩʦʚʝʨʰʝʥʥʦʩʪʴ ʧʣʝʥʦʢ ʠ ʩʪʨʫʢʪʫʨ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ ʥʝʝ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʠ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʷʚʣʷʶʱʠʝʩʷ ʚʘʞʥʝʡʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʤʳ  ʤʦʞʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ ʘʪʦʤʳ Si ʠ Ge  ʚʥʫʪʨʠ ʨʘʩʪʚʦʨʘ 

ʦʙʨʘʟʫʷ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʝ ʯʠʩʣʦ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʣʠ ʤʠʥʠʢʣʘʩʪʝʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʠ ʠ ʜʦʤʠʥʠʨʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʜʠʩʣʦʢʘʮʠʡ. ʆʩʦʙʝʥʥʦ ʥʘ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʧʣʝʥʢʠ ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʚʝʨʭʥʝʡ ʧʦʜʣʦʞʢʝ, 
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ʢʦʪʦʨʳʡ ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʠʣʳ ɸʨʭʠʤʝʜʘ ʠ ʪʷʞʝʩʪʠ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ 

ʫʢʨʫʧʥʝʥʠʝʤ ʥʘʥʦʢʣʘʩʪʝʨʘ ʠ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʭʦʪʷ ʪʘʤ ʜʦʤʠʥʠʨʫʝʪ 

ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ.  

ʉʢʦʧʣʝʥʠʝ ʥʘ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʚʙʣʠʟʠ ʧʦʜʣʦʞʝʢ ʥʘʥʦʢʣʘʩʪʝʨʦʚ, ʠ 

ʙʝʩʧʦʨʷʜʦʯʥʳʝ ʜʠʬʬʫʟʠʦʥʥʳʝ ʠʭ ʥʝʝ ʜʚʠʞʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʫʯʘʩʪʠʝ ʚʦ ʚʨʝʤʷ ʨʦʩʪʘ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʣʦʢʘʮʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʦʡ, (ʫʣʴʪʨʘʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʳʭ) ʬʘʟʳ ʜʘʣʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ r-ʨʘʜʠʫʩ ʯʘʩʪʠʮ ʠ ʩʦʩʪʦʷʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ Si, Ge ʚ ʨʘʩʪʚʦʨʝ ʩ 

ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ [9]: 
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ʛʜʝ, mô ð ʤʘʩʩʘ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʝʢ,  ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ ʢʨʠʩʩʪʘʣʠʟʘʮʠʠ, dð ʧʫʪʴ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʦʙʱʘʷ ʤʘʩʩʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʚ ʦʙʲʝʤʝ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ,  ð ʚʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʘ, 

ʧʣʦʪʥʦʩʪʴ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ ʠ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ,ð ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨʳ ʢʣʘʩʪʝʨʦʚ ʢʦʤʧʦʥʝʥʪʘ ʚ ʨʘʩʪʚʦʨʝ, ʢʦʪʦʨʳʝ, 

ʩʚʷʟʘʥʳ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʦʚʝʨʰʝʥʥʦʩʪʴʶ ʚʳʨʘʱʝʥʥʳʭ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ, ʟʘʚʠʩʠʤʦ 

ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʟʦʨʘ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ  ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ:  

rSi = 4,4 ʥʤ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ Tʥʢ = 900 Áʉ 

rSi = 4,71 ʥʤ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ Tʥʢ = 970 Áʉ 

rSi = 5,55 ʥʤ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ Tʥʢ = 1050 Áʉ 

 

ʀʟ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘïʉʤʦʣʫʭʦʚʩʢʦʛʦ ʤʦʞʥʦ ʥʘʡʪʠ ʧʝʨʝʤʝʱʝʥʠʝ ʤʦʣʝʢʫʣʳ ʠʣʠ 

ʢʣʘʩʪʝʨʳ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʚ ʜʠʩʧʝʨʩʥʦʡ ʩʠʩʪʝʤʝ ʢʦʪʦʨʳʡ, ʜʚʠʛʘʝʪʩʷ ʪʝʤ ʙʳʩʪʨʝʝ, ʯʝʤ ʚʳʰʝ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʤʝʥʴʰʝ ʨʘʟʤʝʨ ʤʦʣʝʢʫʣʳ ʠʣʠ ʢʣʘʩʪʝʨʘ ʠ ʚʷʟʢʦʩʪʴ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʳ. 
 

 

 

R ð ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ, NA ð ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ, ɖð ʚʷʟʢʦʩʪʴ, r ð 

ʨʘʜʠʫʩ ʤʦʣʝʢʫʣʳ ʠʣʠ ʢʣʘʩʪʝʨʘ, k ð ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ, T ð ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, t 

ð ʚʨʝʤʷ.  

ɼʠʬʬʫʟʠʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʣʴʪʨʘʤʠʢʨʦʛʝʪʝʨʦʛʝʥʥʳʭ (ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ) 

ʩʠʩʪʝʤʘʭ, ʫ ʢʦʪʦʨʳʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʜʠʬʬʫʟʠʠ ʙʣʠʟʢʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʠʬʬʫʟʠʦʥʥʳʭ ʠ 

ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 
 

 ; 
 

ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦ-ʜʠʬʬʫʟʠʦʥʥʦʝ ʨʘʚʥʦʚʝʩʠʝ, ʦʧʠʩʳʚʘʝʤʦʝ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤ ʃʘʧʣʘʩʘ: 
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ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚʳʯʠʩʣʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ (n) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʡ ʧʦʜʣʦʞʢʠ ʚ ʨʘʩʪʚʦʨʝ-

ʨʘʩʧʣʘʚʝ (ʈʠʩʫʥʦʢ 1): 

0

exp( 0,92 )
n

d
n
= - Ö, ʜʣʷ  ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ Tʥʢ = 900 Áʉ; 

0

exp( 1,063 )
n

d
n
= - Öʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ Tʥʢ = 970 Áʉ; 

0

exp( 1,61 )
n

d
n
= - Ö ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ Tʥʢ = 1050 Áʉ; 

 

ʈʠʩʫʥʦʢ 1. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ 

0

n

n
ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ, ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʝʡ ʧʦʜʣʦʞʢʠ ʚ ʨʘʩʪʚʦʨʝ-ʨʘʩʧʣʘʚʝ. 

 

 

ʀʟ ʈʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʘʣʦ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (Tʥʢ) ʪʚʝʨʜʦʛʦ 

ʨʘʩʪʚʦʨʘ Si1īxGex, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ n 
0

n

n
ʧʦ ʚʳʩʦʪʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʘ ʢʣʘʩʪʝʨʘ ʠ ʩʢʦʨʦʩʪʴ ʢʦʘʛʫʣʷʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʦʪʣʠʯʠʝ ʷʚʥʦ  ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʙʦʣʴʰʦʤ ʨʘʟʤʝʨʝ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ (d), 

ʦʩʦʙʝʥʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʥʠʭ ʧʦʜʣʦʞʝʢ. 

ʂʣʘʩʪʝʨʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩʪʚʦʨʝ ʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʨʘʟʤʝʨʘ ʠ ʦʪ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʦʚʝʨʰʝʥʥʦʩʪʴ ʚʳʨʘʱʠʚʘʝʤʦʛʦ 

ʵʧʠʪʘʢʩʠʘʣʴʥʦʛʦ ʩʣʦʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ Si1-xGex ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟ 

ʞʠʜʢʦʡ ʬʘʟʳ. 

 

ɸ ʪʘʢʞʝ ʠʩʩʣʝʜʫʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʩʣʦʢʘʮʠʡ, ʚʦ ʚʨʝʤʷ ʚʳʨʘʱʠʚʘʥʠʷ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ 

ʧʨʠ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʥʘʙʣʶʜʘʝʪʩʷ 2 ʚʘʨʠʘʥʪʘ (ʢʨʦʤʝ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʩʣʦʢʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʯʠʩʪʦʪʘ ʠ 
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ʜʦʩʪʘʪʦʯʥʦ ʥʘʠʤʝʥʴʰʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʣʦʞʢʠ, ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʛʠʭ ʯʫʞʠʭ 

ʣʝʪʫʯʠʭ ʠ ʨʘʩʪʚʦʨʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʠ ʚ ʨʘʩʪʚʦʨʝ):  

ʘ) ʝʩʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʩʳʱʝʥʠʷ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩʚʦʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʦʩʪʘ, ʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʘʷ ʧʣʦʪʥʦʩʪʴ ʜʠʩʣʦʢʘʮʠʡ 

ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ, ʙʫʜʝʪ ʥʘ ʛʨʘʥʠʮʝ ʧʦʜʣʦʞʢʠ-ʧʣʝʥʢʠ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʦʩʪʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ 

ʙ) ʝʩʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʯʘʣʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʪʚʦʨʘ 

ʷʚʣʷʝʪʩʷ ʥʝ ʥʘʩʳʱʝʥʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʜʣʦʞʢʝ 

ʚ) ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʪʚʦʨʘ ʢʨʝʤʥʠʡ ʠ ʛʝʨʤʘʥʠʡ, ʧʦʜʣʦʞʢʘ ð ʢʨʝʤʥʠʡ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ 

ʥʘʯʠʥʘʝʪʩʷ ʨʦʩʪ, ʚ ʪʦʤ ʩʣʫʯʘʝ ʨʦʩʪ ʥʘʯʠʥʘʝʪʩʷ ʩ ʯʘʩʪʠʯʥʳʤ ʧʦʜʨʘʩʪʚʦʨʝʥʠʝʤ ʧʦʜʣʦʞʝʢ. 

ʊʦʛʜʘ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ ʩʥʘʯʘʣʘ ʧʣʘʚʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ 

ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʣʱʠʥʳ ʧʣʝʥʢʠ ʠ ʧʦʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʝʥʢʠ. 

ɺʳʨʘʱʝʥʥʳʝ ʚʘʨʠʟʦʥʥʳʝ ʵʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ ʠʤʝʶʪ ʚʦʣʥʠʩʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʦʩʪʘ. 

ʆʙʘ ʩʣʫʯʘʠ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʜʠʩʣʦʢʘʮʠʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʦʩʪʘ, ʩʚʷʟʘʥʦ 

ʩʛʣʘʞʠʚʘʥʠʝʤ ʥʝʩʦʦʪʚʝʪʩʪʚʝʥʥʳʭ ʨʝʰʝʪʦʢ ʧʦʜʣʦʞʢʠ ʠ ʧʣʝʥʢʠ. 

ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʟʝʨʢʘʣʴʥʦ ʛʣʘʜʢʠʝ ɻ ʧʠʪʘʢʩʠʘʣʴʥʳʝ ʩʣʦʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʪʚʝʨʜʦʛʦ 

ʨʘʩʪʚʦʨʘ Si1-xGex ʠ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʦʩʪʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʦʚʝʨʰʝʥʥʳʭ Si1-xGex ɻ ʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʣʦʚʷʥʥʦʛʦ 

ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʥʘ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʜʣʦʞʢʘʭ Si ʩ ʦʨʠʝʥʪʘʮʠʝʡ (111), ʢʦʪʦʨʳʤʠ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ: 

ïʪʝʤʧʝʨʘʪʫʨʳ ʚ ʥʘʯʘʣʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ (Tʥʢ) ʚʘʨʠɹʨʦʚʘʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ Tʥʢ = 900 Áʉ 

ʜʦ Tʥʢ = 1050 Áʉ; 

ïʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʦʭʣʘʞʜʝʥʠʷ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,5ï1,5 ʛʨʘʜ/ʤʠʥʫʪ. 

ïʟʘʟʦʨ ʤʝʞʜʫ ʧʦʜʣʦʞʢʘʤʠ (ʩʦʦʪʚʝʪʩʪʚʫʷ ʥʘ ʚʳʩʦʪʫ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ) ʚ ʠʥʪʝʨʚʘʣʝ 0,5ï

1,5 ʤʤ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʚʘʨʠʟʦʥʥʳʭ ʪʚʝʨʜʳʭ ʨʘʩʪʚʦʨʦʚ Si1īxGex ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʣʦʚʷʥʥʦʛʦ, 

ʛʘʣʣʠʝʚʦʛʦ ʨʘʩʪʚʦʨʘ-ʨʘʩʧʣʘʚʘ ʥʘ ʢʨʝʤʥʠʝʚʳʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳʝ) ʧʦʜʣʦʞʢʠ ʠ ʧʦʣʫʯʝʥʠʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʳʭ ʵʧʠʪʘʢʩʠʘʣʴʥʳʭ ʩʣʦʝʚ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʧʣʦʪʥʦʩʪʷʤʠ 

ʜʠʩʣʦʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. ɺʘʨʠʟʦʥʥʳʝ ʧʣʝʥʢʠ Si1īxGex ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʙʫʬʝʨʥʦʛʦ ʩʣʦʷ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʨʝʰʝʪʦʢ ʧʦʜʣʦʞʢʠ ʠ ʧʣʝʥʢʠ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨ Si- - ὋὩ ὤὲὛὩ, Si- -

ὋὩ Ὃὥ ὃί ὤὲὛὩ, Si- -Ge1-xSnxȟ, Si- - ὋὩ Ὓὲὖ, Si- -

ὋὩ Ὃὥὃί ȟSi- - Ὃὥὃί ὤὲὛὩ, ʘ ʪʘʢʞʝ ʢʘʢ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠ ̫ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ. 
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3. ʉʘʧʘʝʚ ɹ., ʉʘʠʜʦʚ ɸ. ʉ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʩʚʦʡʩʪʚ ʩʪʨʫʢʪʫʨ Si-Si1īxGex (0Ò xÒ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʥʘ ʣʠʥʝʡʥʳʡ ʧʨʠʨʦʩʪ ʧʦʙʝʛʦʚ ʠʚʳ ʰʝʨʩʪʠʩʪʦʧʦʙʝʛʦʚʦʡ (Salix dasyclados). ʎʝʣʴ: 

ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʧʦʙʝʛʦʚ S. dasyclados 

ʥʘ ʬʦʥʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʠ. ʆʙʲʝʢʪ: ʤʦʜʝʣʴʥʘʷ ʠʥʙʨʝʜʥʦ-ʢʣʦʥʦʚʘʷ 

ʧʦʧʫʣʷʮʠʷ S. dasyclados. ʄʘʪʝʨʠʘʣ: ʨʘʩʪʫʱʠʝ ʠ ʚʳʟʨʝʚʰʠʝ ʦʜʥʦʣʝʪʥʠʝ ʧʦʙʝʛʠ ʥʘ ʢʦʨʥʷʭ 

ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʵʤʧʠʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʙʦʪʘʥʠʢʠ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ. ʅʘ ʬʦʥʝ ʩʤʝʥʳ 

ʨʘʥʥʝʣʝʪʥʝʡ ʟʘʩʫʭʠ ʧʨʦʭʣʘʜʥʦʡ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʦʡ ʛʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ 

ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣ 1,3 é 2,5 ʤ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʧʦʙʝʛʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 23 ʜʦ 31 ʤʤ. ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ ʣʠʥʝʡʥʳʤʠ ʪʨʝʥʜʘʤʠ. ʆʪʢʣʦʥʝʥʠʷ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ 

ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʥʦʩʷʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ 

ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩ ʧʝʨʠʦʜʦʤ 96 é 192 ʩʫʪ. ʉʠʣʘ ʚʣʠʷʥʠʷ ʫʢʘʟʘʥʥʳʭ ʛʘʨʤʦʥʠʢ ʥʘ 

ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 

2 é 54%. ʋʩʪʘʥʦʚʣʝʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ 

ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ. ɺʳʷʚʣʝʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʥʜʦʛʝʥʥʳʭ 

ʩʫʙʘʥʥʫʘʣʴʥʳʭ ʠ ʠʥʬʨʘʜʠʘʥʥʳʭ ʙʠʦʨʠʪʤʦʚ. ʉʫʙʘʥʥʫʘʣʴʥʳʝ ʙʠʦʨʠʪʤʳ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ 

ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩ ʧʝʨʠʦʜʦʤ 48 (64) ʩʫʪ. ɺʢʣʘʜ ʫʢʘʟʘʥʥʳʭ ʙʠʦʨʠʪʤʦʚ ʚ ʦʙʱʫʶ 

ʮʠʢʣʠʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 23 é 76%. ʄʥʦʛʦʜʥʝʚʥʳʝ, ʠʣʠ ʠʥʬʨʘʜʠʘʥʥʳʝ ʙʠʦʨʠʪʤʳ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʩ ʧʝʨʠʦʜʦʤ 19 é 24 (32) ʩʫʪ. ɺʢʣʘʜ 

ʫʢʘʟʘʥʥʳʭ ʙʠʦʨʠʪʤʦʚ ʚ ʦʙʱʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 3 é 35%. ɺʳʩʦʢʦʯʘʩʪʦʪʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ 12 é16 ʩʫʪ. ʥʦʩʷʪ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʨʷʜʘʤʠ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʧʦʙʝʛʘʤʠ ʦʜʥʦʡ 

ʨʘʤʝʪʳ, ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʨʘʤʝʪʘʤʠ ʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʢʣʦʥʘʤʠ. ɺʣʠʷʥʠʝ ʩʪʨʝʩʩʘ ʦʪ 

ʨʘʥʥʝʣʝʪʥʝʡ ʟʘʩʫʭʠ ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ.  

 

Abstract. The article substantiates the need to study the influence of hydrothermic conditions 

on the linear growth of shoots of woolly-stemmed willow. Purpose of research: identification and 
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analysis structure of seasonal dynamics of internodes length of the shoots of S. dasyclados against 

the background of short atmospheric drought. Object of research: model inbred-clone population of 

S. dasyclados. Material: growing and matured annual shoots on two-year-old roots. Research 

methods: empirical methods of experimental botany, computer technologies of data analysis. 

Results. Against the background of the change of the early summer drought by cool rainy weather, 

the annual growth of the strongest shoots was 1.3 ... 2.5 m. The average length of internodes on 

the shoot varied from 23 to 31 mm. Seasonal dynamics of internode length can be approximated by 

linear trends in the first approximation. The deviations of the internode length from linear trends are 

nonlinear and are approximated by the equations of harmonic oscillations with a period of 96 ... 192 

days. The strength of the influence of these harmonics on the seasonal dynamics of deviations of 

the internode length from linear trends is 2 ... 54%. The cyclicity of seasonal dynamics of deviations 

of internode length from linear trends is established. The revealed cyclicity is determined by 

the interaction of endogenous subannual and infradian biorhythms. Subannual biorhythms are 

approximated by harmonic oscillations with a period of 48 (64) days. The contribution of these 

biorhythms to the overall cyclicity is 23 ... 76%. Multi-day, or infradian biorhythms are 

approximated by harmonic oscillations with a period of 19 é 24 (32) days. The contribution of 

these biorhythms to the overall cyclicity is 3 ... 35%. High-frequency oscillations with a period of 

12 ... 16 days are disordered. Differences between series of seasonal dynamics of internode length 

are determined by differences between shoots of a single ramet, between different ramets, and 

between different clones. The influence of from early summer drought stress on the seasonal 

dynamics of internode length has not been established.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʚʘ ʰʝʨʩʪʠʩʪʦʧʦʙʝʛʦʚʘʷ, Salix dasyclados, ʦʜʥʦʣʝʪʥʠʝ ʧʦʙʝʛʠ, 

ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʘʪʤʦʩʬʝʨʥʘʷ 

ʟʘʩʫʭʘ, ʚʦʜʥʳʡ ʩʪʨʝʩʩ, ʩʫʙʘʥʥʫʘʣʴʥʳʝ ʨʠʪʤʳ, ʠʥʬʨʘʜʠʘʥʥʳʝ ʨʠʪʤʳ, ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ.  

 

Keyword: woolly-stemmed willow, Salix dasyclados, annual shoots, seasonal dynamics of 

development, hydrothermic conditions, short-term atmospheric drought, water stress, subannual 

rhythms, infradian rhythms, polyvariance of development.  

 

ʀʚʘ ʰʝʨʩʪʠʩʪʦʧʦʙʝʛʦʚʘʷ ð Salix dasyclados Wimm. 1849 ð h ʠʨʦʢʦ ʠʟʚʝʩʪʥʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠʚ ʉʪʘʨʦʛʦ ʉʚʝʪʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʘʢʩʦʥʦʤʠʠ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʢʮʠʠ Vimen Dum. 1825 (Viminella Ser. 1824) ʧʦʜʨʦʜʘ Vetrix Dum. 1825 ʨʦʜʘ Salix 

L. 1753 ʩʝʤʝʡʩʪʚʘ Salicaceae Mirb. 1815) [1].  

ɺʠʜʳ ʠʚ ʩʝʢʮʠʠ Vimen: S. dasyclados, S. viminalis, S. schwerinii, ʘ ʪʘʢʞʝ ʠʭ ʛʠʙʨʠʜʳ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʣʘʥʪʘʮʠʦʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʳʨʴʷ 

[2ï3]. ɺʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʵʢʪʦʤʠʢʦʨʠʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ S. dasyclados ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʬʠʪʦʵʢʩʪʨʘʢʮʠʠ ʠʟ ʧʦʯʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ [4ï5]. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ [6] ʠ 

ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʮʝʣʣʶʣʦʟʳ S. dasyclados ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʠʩʪʦʯʥʠʢ ʩʳʨʴʷ ʜʣʷ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [7].  

ʆʜʥʘʢʦ ʰʠʨʦʢʦʤʫ ʚʥʝʜʨʝʥʠʶ S. dasyclados ʚ ʢʫʣʴʪʫʨʫ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʷʜ ʦʙʩʪʦʷʪʝʣʴʩʪʚ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʥʳʤ ʩʪʘʪʫʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʘʢʩʦʥʘ. ʊʨʘʜʠʮʠʦʥʥʦ 

ʠʚʘ ʰʝʨʩʪʠʩʪʦʧʦʙʝʛʦʚʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ çʠʩʪʠʥʥʳʡè ʚʠʜ ʩ ʰʠʨʦʢʠʤ ʘʨʝʘʣʦʤ 

ʝʚʨʦʘʟʠʘʪʩʢʦʛʦ ʙʦʨʝʘʣʴʥʦʛʦ ʪʠʧʘ: S. dasyclados Wimm. 1849 (ʪʠʧʦʚʦʡ ʞʝʥʩʢʠʡ ʵʢʟʝʤʧʣʷʨ ʠʟ 

ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ, ʚ ʢʫʣʴʪʫʨʝ) [1]. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʚʳʟʳʚʘʝʪ ʨʷʜ ʚʦʟʨʘʞʝʥʠʡ: ʥʘʧʨʠʤʝʨ, 
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I. Belyaeva & A. Sennikov [8] ʩʯʠʪʘʶʪ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʘʢʩʦʥ ʩʣʝʜʫʝʪ ʠʤʝʥʦʚʘʪʴ ʠʚʦʡ 

ɻʤʝʣʠʥʘ (S. gmelinii Pall. 1789). ʆʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʨʝʰʝʥʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʚʩʣʝʜʩʪʚʠʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ ʩʝʢʮʠʠ Vimen ʚ ʇʘʣʝʘʨʢʪʠʢʝ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ [1] ʧʨʦʚʝʩʪʠ ʛʨʘʥʠʮʫ ʤʝʞʜʫ 

ʚʠʜʘʤʠ ʩʝʢʮʠʠ Vimen, ʩʧʦʩʦʙʥʳʤʠ ʢ ʠʥʪʨʦʛʨʝʩʩʠʚʥʦʡ ʛʠʙʨʠʜʠʟʘʮʠʠ, ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ [9]. 

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ [6, 10], ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʠʩʘʥʥʳʡ ʂ. ɺʠʤʤʝʨʦʤ (çʥʘʩʪʦʷʱʠʡè) 

ʵʢʟʝʤʧʣʷʨ S. dasyclados Wimm. 1849 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʝʥʩʢʠʡ ʛʠʙʨʠʜ S. viminalis Ĭ 

S. cinerea. ʉʠʪʫʘʮʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ S. viminalis ð ʧʦʣʠʪʠʧʠʯʝʩʢʠʡ ʚʠʜ (ʥʝ 

ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʷʚʣʷʝʪʩʷ ʩʙʦʨʥʳʤ, ʚʢʣʶʯʘʶʱʠʤ S. gmelinii Pall. ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ 

ʧʦʥʠʤʘʥʠʠ ʵʪʦʛʦ ʪʘʢʩʦʥʘ). ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʘʟʠʘʪʩʢʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʳʤ ʄ. ʀ. ʅʘʟʘʨʦʚ [11] ʧʨʠʩʚʦʠʣ ʨʘʥʛ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʚʠʜʦʚ: S. burjatica 

Nas. 1936, S. jacutica Nas. 1936. ʇʦ ʤʥʝʥʠʶ ɸ. ʂ. ʉʢʚʦʨʮʦʚʘ [1], S. dasyclados ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ 

ʧʨʠʟʥʘʢʘʤʠ çʠʩʪʠʥʥʦʛʦè ʚʠʜʘ, ʘ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʥʝ ʚʳʭʦʜʷʪ 

ʟʘ ʧʨʝʜʝʣʳ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ.  

ʅʘ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ S. dasyclados ʧʨʝʜʩʪʘʚʣʝʥʘ ʮʝʣʦʡ ʩʝʨʠʝʡ ʭʨʦʤʦʩʦʤʥʳʭ ʨʘʩ 

(ʮʠʪʦʪʠʧʦʚ): 2n = 38, 57, 76, 114 [6, 9ï10, 12]. ʉʘʤ ʧʦ ʩʝʙʝ ʭʨʦʤʦʩʦʤʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʚʠʜʦʚ 

Salix ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʜʢʦʩʪʴʶ [13]. ʆʜʥʘʢʦ ʤʝʭʘʥʠʟʤʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʝʧʨʦʜʫʢʮʠʠ 

ʧʦʣʠʧʣʦʠʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ɽʩʣʠ ʠʟʤʝʥʯʠʚʦʩʪʴ ʭʨʦʤʦʩʦʤʥʳʭ ʯʠʩʝʣ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʧʫʣʷʮʠʠ, ʪʦ ʵʪʫ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʘʚʪʦʧʦʣʠʧʣʦʠʜʠʟʘʮʠʝʡ. ʊʦʛʜʘ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʮʠʪʦʪʠʧʘʤʠ (ʫʨʦʚʥʷʤʠ ʧʣʦʠʜʥʦʩʪʠ) ʥʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʜʨʦʙʣʝʥʠʷ ʪʘʢʩʦʥʦʚ [14]. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ [15ï16], ʧʦʣʠʧʣʦʠʜʠʟʘʮʠʷ ʫ ʠʚ ʩʚʷʟʘʥʘ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʛʠʙʨʠʜʠʟʘʮʠʝʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʛʝʥʦʤʦʚ ʠʚ ʩ 

ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʧʣʦʠʜʥʦʩʪʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʝʢʩʘ- ʠ ʦʢʪʦʧʣʦʠʜʥʳʝ ʚʠʜʳ Salix 

ʚʦʟʥʠʢʣʠ ʚ ʧʨʦʮʝʩʩʝ ʜʨʝʚʥʠʭ ʩʦʙʳʪʠʡ ʘʣʣʦʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ, ʘ ʪʝʪʨʘʧʣʦʠʜʥʳʝ ʦʙʨʘʟʫʶʪʩʷ 

ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ ʵʚʦʣʶʮʠʠ ʚ ʨʘʟʥʳʭ ʩʫʙʢʣʘʜʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʟʘʚʠʩʠʤʳʭ ʘʢʪʦʚ 

ʛʠʙʨʠʜʠʟʘʮʠʠ [16]. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

S. dasyclados ʤʳ ʥʝ ʦʙʥʘʨʫʞʠʣʠ.  ʇʦʩʣʝʜʩʪʚʠʷ ʘʣʣʦʧʦʣʠʧʣʦʠʜʠʟʘʮʠʠ ʜʦʣʞʥʳ ʥʘʙʣʶʜʘʪʴʩʷ 

ʥʘ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ [9]. 

ʆʜʥʘʢʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʪʨʫʜʦʝʤʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʭʨʦʤʦʩʦʤʳ ʠʚ ʦʯʝʥʴ ʤʝʣʢʠʝ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʪʦʯʥʳʡ ʧʦʜʩʯʝʪ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʫ ʚʳʩʰʠʭ 

ʧʦʣʠʧʣʦʠʜʦʚ ʤʝʪʦʜʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʮʠʪʦʛʝʥʝʪʠʢʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ [14]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʪʦʯʥʘʷ 

ʮʠʪʦʤʝʪʨʠʷ (FCM), ʦʜʥʘʢʦ ʜʣʷ ʤʘʩʩʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʤʝʪʦʜʳ FCM 

ʪʘʢʞʝ ʥʝ ʧʦʜʭʦʜʷʪ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ [13].  

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʣʦʠʜʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʧʘʣʠʥʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʩʨʘʚʥʝʥʠʠ ʨʘʟʤʝʨʦʚ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ (ʇɿ) ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʧʣʦʠʜʥʦʩʪʠ. ʈʘʥʝʝ [17] ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʨʷʥʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ 

ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʇɿ S. dasyclados ʚ 1,11é1,18 ʙʦʣʴʰʝ, ʯʝʤ ʫ ʙʣʠʟʢʦʛʦ ʚʠʜʘ S. viminalis (ʯʴʷ 

ʜʠʧʣʦʠʜʥʦʩʪʴ ʚ ʧʨʠʨʦʜʝ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ). ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ʇɿ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʠʧʣʦʠʜʥʦʩʪʠ S. dasyclados, ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʳʤ ʜʨʫʛʠʭ 

ʘʚʪʦʨʦʚ [12]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦ ʜʘʥʥʳʤ ɸ. ɸ. ʇʝʪʨʫʢ [18], ʚ ʘʟʠʘʪʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ (ʘʨʝʘʣ 

S. burjatica) ʩʨʝʜʥʠʝ ʜʣʠʥʳ ʇɿ S. dasyclados ʠ S. viminalis ʩʦʚʧʘʜʘʶʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʜʠʧʣʦʠʜʥʦʩʪʠ ʤʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ S. dasyclados, ʯʪʦ ʪʘʢʞʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʜʘʥʥʳʤ ʜʨʫʛʠʭ 

ʘʚʪʦʨʦʚ [9]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ S. dasyclados Wimm. 

(=S. gmelinii Pall.) ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʢʨʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʘʢʩʦʥʦʚ ʚʠʜʦʚʦʛʦ ʨʘʥʛʘ [17], ʠ 

ʜʘʥʥʳʝ ʧʦ ʙʠʦʣʦʛʠʠ S. dasyclados ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʷʟʘʥʳ ʢ ʠʩʪʦʯʥʠʢʘʤ ʤʘʪʝʨʠʘʣʘ.  
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ʅʘ ʤʥʦʛʦʣʝʪʥʠʭ ʧʣʘʥʪʘʮʠʷʭ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ-ʩʪʨʝʩʩʦʨʦʚ, ʚʘʞʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʟʘʩʫʭʘ [19ï20]. ʀʚʳ, 

ʥʘʯʠʥʘʷ ʩ ʜʚʫʭ-ʪʨʝʭʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʩʧʦʩʦʙʥʳ ʚʳʥʦʩʠʪʴ ʙʦʣʴʰʫʶ ʩʫʭʦʩʪʴ ʧʦʯʚʳ, ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʤʦʱʥʦʡ, ʛʣʫʙʦʢʦ ʠʜʫʱʝʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ [21]. 

ɿʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʩʪʨʫʢʪʫʨ ʠ ʩʚʦʡʩʪʚ, 

ʧʨʠ ʵʪʦʤ ʨʘʟʥʳʝ ʚʠʜʳ ʧʨʦʷʚʣʷʶʪ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʠ [22]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʚʥʫʪʨʠʚʠʜʦʚʘʷ, ʛʝʥʝʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʝʧʝʥʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʟʘʩʫʭʝ [23]. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ (ʠʤʝʥʥʦ ʪʘʤ, ʛʜʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʠʟʨʘʩʪʘʶʪ ʠ ʢʫʣʴʪʠʚʠʨʫʶʪʩʷ ʠʚʳ) ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʧʦʚʳʰʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʦʩʘʜʢʦʚ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʊʘʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʙʫʜʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʠ ʩʠʣʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʣʴʥʳʭ ʟʘʩʫʭ, 

ʦʩʦʙʝʥʥʦ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ [20, 24]. ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʪʘ ʜʝʨʝʚʴʝʚ ʚ 

ʫʩʣʦʚʠʷʭ ʟʘʩʫʭʠ ʦʙʳʯʥʦ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʨʦʩʪʦʚʳʭ ʨʝʘʢʮʠʡ ʚ ʦʪʚʝʪ ʥʘ ʧʦʩʪʦʷʥʥʫʶ 

ʥʝʭʚʘʪʢʫ ʚʦʜʳ; ʚʣʠʷʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʜʝʬʠʮʠʪʘ ʚʦʜʳ ʥʘ ʨʦʩʪ ʜʝʨʝʚʴʝʚ ʠʟʫʯʝʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ [25]. 

ʄʥʦʛʦʣʝʪʥʠʝ ʬʘʥʝʨʦʬʠʪʳ (ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʦʛʘʪʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʠʪʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʣʠʙʦ ʠʟ-ʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʥʜʦʛʝʥʥʳʭ ʦʩʮʠʣʣʷʪʦʨʦʚ, ʥʝʟʘʚʠʩʠʤʳʭ ʦʪ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ [26ï27]. ʕʥʜʦʛʝʥʥʳʝ ʨʠʪʤʳ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʫʯʝʥʳ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʦʩʮʠʣʣʷʪʦʨʦʚ ʜʘʞʝ ʩʘʤʦʛʦ ʧʨʦʩʪʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʚʠʜʘ ʜʦ ʩʠʭ 

ʧʦʨ ʥʝ ʩʦʚʩʝʤ ʧʦʥʷʪʥʘ [26]. ʈʘʥʝʝ [28] ʥʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ 

ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ ʠʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʥʘʤʠʢʦʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ 

ʤʝʞʜʦʫʟʣʠʡ ʧʦʙʝʛʦʚ S. dasyclados ʥʘ ʬʦʥʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʠ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʘʣʠʮʝʪʫʤʝ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(53Á16ǋ23,50ǋǋ ʩ. ʰ., 34Á21ǋ11,50ǋǋ ʚ. ʜ.; ʚʙʣʠʟʠ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ 

S. dasyclados ʚ ɹʨʷʥʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʩʠʚʝ). ʊʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʊʃʋ): D3. 

ʀʩʭʦʜʥʳʡ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʶʛʦ-ʟʘʧʘʜʥʘʷ ʵʢʩʧʦʟʠʮʠʷ ʜʫʙʨʘʚʳ ʣʝʱʠʥʦ-ʩʥʳʪʝʚʦʡ 

(Quercetum coryloso-aegopodiosum). ʊʠʧ ʧʦʯʚ: ʩʝʨʳʝ ʣʝʩʥʳʝ ʥʘ ʣʝʩʩʦʚʠʜʥʦʤ ʩʫʛʣʠʥʢʝ ʩ 

ʤʝʣʦʚʳʤʠ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʤʦʜʝʣʴʥʘʷ ʠʥʙʨʝʜʥʦ-ʢʣʦʥʦʚʘʷ ʧʦʧʫʣʷʮʠʷ S. dasyclados, 

ʩʦʟʜʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʩʝʤʴʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʢʫʣʴʪʫʨʝ ʧʫʪʝʤ ʩʝʤʝʥʥʦʡ ʨʝʧʨʦʜʫʢʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʧʦʢʦʣʝʥʠʡ. ɻʝʥʝʘʣʦʛʠʷ ʠ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʡ ʩʝʤʴʠ ʠʟʣʦʞʝʥʳ ʥʘʤʠ 

ʨʘʥʝʝ [29].  

ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʜʥʦʣʝʪʥʠʝ ʧʦʙʝʛʠ S. dasyclados ʥʘ ʰʪʘʤʙʘʭ (ʢʦʨʥʷʭ) 

ʚʪʦʨʦʛʦ ʛʦʜʘ ʞʠʟʥʠ.  

ʄʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: ʵʤʧʠʨʠʯʝʩʢʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʭʨʦʥʦʙʠʦʣʦʛʠʯʝʩʢʠʝ. ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʙʠʦʤʝʪʨʠʠ 

[30], ʦʨʠʛʠʥʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʥʘʤʠ ʨʘʥʝʝ [31].  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚʝʩʥʦʡ 2018 ʛ. ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʛʝʥʝʪʳ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʝʤʴʠ ʙʳʣʠ ʨʘʩʯʝʨʝʥʢʦʚʘʥʳ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʩʘʜʦʯʥʳʤʠ ʤʝʩʪʘʤʠ ð 1 ʤ. 

ɺ 2019 ʛ. ʤʦʜʝʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʩʦʩʪʦʷʣʘ ʠʟ ʚʦʩʴʤʠ ʛʝʥʝʪ (ʢʣʦʥʦʚ), ʢʘʞʜʳʡ ʢʣʦʥ ʙʳʣ 

ʧʨʝʜʩʪʘʚʣʝʥ ʪʨʝʤʷ ʨʘʤʝʪʘʤʠ (ʯʝʨʝʥʢʦʚʳʤʠ ʩʘʞʝʥʮʘʤʠ). ʂʘʞʜʘʷ ʨʘʤʝʪʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ 
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ʜʚʘ ʧʦʙʝʛʘ ʥʘ ʥʠʟʢʦʤ ʰʪʘʤʙʝ. ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʢʣʦʥʳ ʙʳʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ: da 1 é da 8. ɺ 

ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʢʣʦʥʘ ʙʳʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʨʘʤʝʪʳ (ʥʘʧʨʠʤʝʨ, da 11, da 12, da 13). ʅʘ 

ʢʘʞʜʦʡ ʨʘʤʝʪʝ ʙʳʣʠ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʧʦʙʝʛʠ (ʥʘʧʨʠʤʝʨ, da 111, da 112).  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʡ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

2019 ʛ., ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʦʥʪʨʘʩʪʥʳʤʠ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɺ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʤʘʡʩʢʠʝ ʜʦʞʜʠ ʦʙʝʩʧʝʯʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʘʩʘ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ. 

ɿʘʪʝʤ ʥʘ ʬʦʥʝ ʦʪʩʫʪʩʪʚʠʷ ʦʩʘʜʢʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʨʘʥʥʝʣʝʪʥʷʷ ʘʪʤʦʩʬʝʨʥʘʷ ʟʘʩʫʭʘ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʫʤʘ 22.06. ʇʦʩʣʝ 23.06 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʟʘʩʫʭʘ ʨʝʟʢʦ ʩʤʝʥʠʣʘʩʴ ʧʨʦʭʣʘʜʥʦʡ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʘʟʚʠʪʠʝ ʠʟʫʯʘʝʤʳʭ ʧʦʙʝʛʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ 

ʩʣʦʚʘ. 

ʇʦʣʫʯʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʥʘʨʘʩʪʘʶʱʠʤ ʧʦʙʝʛʘʤ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜ ʩ 01.05.19 

ʧʦ 21.08.19. ʂʘʞʜʳʝ 4 ʩʫʪ ʟʘʤʝʨʷʣʠ ʜʣʠʥʫ ʧʦʙʝʛʦʚ: L, ʩʤ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʘʥʪʠʤʝʪʨʳ 

ʧʝʨʝʚʦʜʠʣʠ ʚ ʤʠʣʣʠʤʝʪʨʳ). ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 927 ʠʟʤʝʨʝʥʠʡ L. ɺʩʝ ʜʘʪʳ (ʤʦʤʝʥʪʳ), ʚ 

ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʥʫʤʝʨʦʚʘʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʥʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ (1, 5, 9 é ti). ʂʘʞʜʦʤʫ ʥʘʙʣʶʜʝʥʠʶ ʧʨʠʩʚʦʠʣʠ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ (1, 2, 3 é ki).  

ʆʩʝʥʴʶ 2019 ʛ. ʩ ʯʘʩʪʠ ʩʝʷʥʮʝʚ ʩʨʝʟʘʣʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʧʦʙʝʛʠ. ʅʘ ʢʘʞʜʦʤ ʧʦʙʝʛʝ 

ʧʨʦʠʟʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ ʢʘʞʜʦʛʦ ʤʝʞʜʦʫʟʣʠʷ ð I, ʤʤ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 1285 

ʠʟʤʝʨʝʥʠʡ I. ʇʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʫʤʤʠʨʦʚʘʥʠʷ ʜʣʠʥ ʤʝʞʜʦʫʟʣʠʡ ʥʘʭʦʜʠʣʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʤʝʨʘ ʤʝʞʜʦʫʟʣʠʷ ni ʜʣʠʥʝ ʧʦʙʝʛʦʚ Li ʜʣʷ ʜʘʪ ʥʘʙʣʶʜʝʥʠʡ ti. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ.  

1) ɼʣʷ ʢʘʞʜʦʡ ʨʘʩʯʝʪʥʦʡ ʜʘʪʳ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ t ʚ ʠʥʪʝʨʚʘʣʝ tkī1 é tk+1, ʨʘʚʥʦʤ 8 

ʩʫʪ, ʚʳʯʠʩʣʷʣʠ ʩʨʝʜʥʶʶ ʪʝʢʫʱʫʶ ʜʣʠʥʫ ʤʝʞʜʦʫʟʣʠʡ ð I, ʤʤ ð ʧʦ ʬʦʨʤʫʣʝ (1):  
 

Ὅ Ὅ ὔ (1) 

 

ʛʜʝ It ð ʩʨʝʜʥʷʷ ʪʝʢʫʱʘʷ ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ (ʤʤ) ʜʣʷ ʢʘʞʜʦʡ ʨʘʩʯʝʪʥʦʡ ʜʘʪʳ t, In ð 

ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ ʩ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ n ʚ ʠʥʪʝʨʚʘʣʝ ʥʘʙʣʶʜʝʥʠʡ t kï1ét k+1, N ð ʯʠʩʣʦ 

ʤʝʞʜʦʫʟʣʠʡ ʚ ʠʥʪʝʨʚʘʣʝ t kī1 é t k+1.  

ɺ ʠʪʦʛʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʙʝʛʘ ʧʦʣʫʯʠʣʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʨʷʜʳ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ I (t), ʚʳʨʦʚʥʝʥʥʳʝ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʝʡ ʨʘʤʢʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 8 ʩʫʪ ʩ ʰʘʛʦʤ (ʩʢʦʣʴʞʝʥʠʝʤ) 4 ʩʫʪ.  

2) ʉʝʟʦʥʥʳʝ ʪʨʝʥʜʳ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ð I(t)trend ð ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ (2):  
 

Ὅὸ ὥὸὦ (2) 
 

ʛʜʝ I(t)trend ð ʣʠʥʝʡʥʳʡ ʩʝʟʦʥʥʳʡ ʪʨʝʥʜ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ, a, b ð 

ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, t ð ʧʦʨʷʜʢʦʚʳʡ ʜʝʥʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 

ʧʝʨʠʦʜʘ; ʥʘʜʝʞʥʦʩʪʴ ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʝʪʝʨʤʠʥʘʮʠʠ R 2. 

3) ʈ̫ ʜʳ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʡ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʦʛʦ ʩʝʟʦʥʥʦʛʦ 

ʪʨʝʥʜʘ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ (3):  
 

ὨὍὸ Ὅὸ Ὅὸ  (3) 
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ʛʜʝ dI(t) ð ʨʷʜ ʦʪʢʣʦʥʝʥʠʡ ʬʘʢʪʠʯʝʩʢʦʡ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʦʛʦ 

ʩʝʟʦʥʥʦʛʦ ʪʨʝʥʜʘ, I(t) ð ʨʷʜ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ, I(t)trend ð 

ʣʠʥʝʡʥʳʡ ʩʝʟʦʥʥʳʡ ʪʨʝʥʜ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ.  

4) ʈʷʜʳ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ð dI(t) ð 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʣʠ ʩʫʤʤʘʤʠ ʛʘʨʤʦʥʠʢ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ɜ (4): 
 

ὨὍὸ ὃÓÉÎ’ς“
ὸ

Ὕ
• ‐  (4) 

 

ʛʜʝ dI(t) calc ð ʚʳʯʠʩʣʝʥʥʳʡ ʨʷʜ ʦʪʢʣʦʥʝʥʠʡ ʪʝʢʫʱʝʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʠ, ʧʦʣʫʯʝʥʥʳʡ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʛʘʨʤʦʥʠʢ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ɜ, Aɜ ð 

ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʷ, t ð ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʝ ʜʘʪʳ, T ð ʦʩʥʦʚʥʦʡ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ, űɜ ð 

ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ, Ůɜ ð ʦʩʪʘʪʦʯʥʳʡ ʯʣʝʥ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʷʜʦʚ ʢʘʞʜʦʡ ʛʘʨʤʦʥʠʢʦʡ ʦʧʨʝʜʝʣʷʣʠ, 

ʠʩʧʦʣʴʟʫʷ F-ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ R 2.  

5) ɺʢʣʘʜ ʢʘʞʜʦʡ ʛʘʨʤʦʥʠʢʠ ð H2ɜ ð ʚ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʦʪʢʣʦʥʝʥʠʡ dI(t) ʚʳʯʠʩʣʷʣʠ 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʬʘʢʪʦʨʠʘʣʴʥʦʡ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ D2ɜ ʢ ʦʙʱʝʡ ʩʫʤʤʝ ʢʚʘʜʨʘʪʦʚ 

ʦʪʢʣʦʥʝʥʠʡ D2total ʧʦ ʬʦʨʤʫʣʝ (5):  
 

Ὄ ὈȾ Ὀ  (5) 

 

ʛʜʝ H2ɜ ð ʚʢʣʘʜ ʢʘʞʜʦʡ ʛʘʨʤʦʥʠʢʠ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ɜ ʚ ʦʙʱʫʶ ʩʝʟʦʥʥʫʶ 

ʜʠʥʘʤʠʢʫ ʦʪʢʣʦʥʝʥʠʡ dI(t), D2ɜ ð ʬʘʢʪʦʨʠʘʣʴʥʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ dI(t), 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʣʠʷʥʠʝʤ ʢʘʞʜʦʡ ʛʘʨʤʦʥʠʢʠ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ɜ, D2total ð ʦʙʱʘʷ ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ dI(t).  

 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʢʦʥʪʨʘʩʪʥʳʭ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2019 ʛ. ð 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʨʘʥʥʝʣʝʪʥʝʡ ʟʘʩʫʭʠ, ʥʘ ʩʤʝʥʫ ʢʦʪʦʨʦʡ ʧʨʠʰʣʘ ʧʨʦʭʣʘʜʥʘʷ ʜʦʞʜʣʠʚʘʷ 

ʧʦʛʦʜʘ ð ʩʦʭʨʘʥʠʣʠʩʴ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʨʘʤʝʪʳ ʤʦʜʝʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ S. dasyclados. ʅʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʤʝʪ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʦ ʜʚʘ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʧʦʙʝʛʘ, ʠ ʪʦʣʴʢʦ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ð ʦʜʠʥ ʧʦʙʝʛ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʨʘʤʝʪʳ ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʯʝʪʳʨʝ ʜʠʩʢʨʝʪʥʳʝ ʛʨʫʧʧʳ ʧʦ ʩʨʦʢʘʤ 

ʟʘʚʝʨʰʝʥʠʷ ʨʦʩʪʘ ʧʦʙʝʛʦʚ: ʟʘʚʝʨʰʠʚʰʠʝ ʨʦʩʪ ʜʦ 10.06, ʜʦ 4.07, ʜʦ 1.08 ʠ ʧʨʦʜʦʣʞʠʚʰʠʝ ʨʦʩʪ 

ʜʦ 5ï17.08. ʀʟ ʵʪʠʭ ʨʘʤʝʪ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʝ, ʥʘ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʧʦ ʜʚʘ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʭ ʧʦʙʝʛʘ, ʟʘʚʝʨʰʠʚʰʠʭ ʨʦʩʪ ʚ ʧʝʨʠʦʜ ʩ 05.08 ʧʦ 17.08. ʏʘʩʪʴ ʵʪʠʭ ʨʘʤʝʪ ʙʳʣʘ 

ʦʩʪʘʚʣʝʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ, ʩ ʵʪʠʭ ʨʘʤʝʪ ʧʦʙʝʛʠ ʥʝ ʩʨʝʟʘʣʠʩʴ. ɺ ʠʪʦʛʝ ʜʣʷ ʘʥʘʣʠʟʘ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʙʝʛʠ ʚʦʩʴʤʠ ʨʘʤʝʪ da11, da12, da13, da21, da31, da52, da81, da82, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʧʷʪʠ ʢʣʦʥʘʤ (ʛʝʥʝʪʘʤ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ I ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 16 ʧʦʙʝʛʦʚ. ʅʘ ʵʪʠʭ ʧʦʙʝʛʘʭ ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ ʠʭ 

ʜʣʠʥʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʩʪʘʚʠʣʦ 401, ʯʠʩʣʦ ʠʟʤʝʨʝʥʠʡ ʜʣʠʥʳ 

ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʩʨʝʟʘʥʥʳʭ ʧʦʙʝʛʘʭ ð 1100.  

ɼʣʠʥʘ ʚʳʟʨʝʚʰʠʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʘ 132 é 252 ʩʤ. ʏʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʠʣʦ 55 é 77 ʝʜ. ʠ ʪʦʣʴʢʦ ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da21 ð 90 é 101 ʝʜ. 

ʄʝʞʧʦʙʝʛʦʚʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʯʠʩʣʘ ʤʝʞʜʦʫʟʣʠʡ ʥʠʟʢʘʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ 

CV=9,1%. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʧʦʙʝʛʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 22,9Ñ0,91 ʤʤ ʜʦ 
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31,2Ñ0,99 ʤʤ. ʄʝʞʧʦʙʝʛʦʚʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʥʠʟʢʘʷ: CV=10,3%. 

ʄʝʞʜʫ ʯʠʩʣʦʤ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʧʦʙʝʛʝ ʠ ʠʭ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ (ʧʨʠ ʠʩʢʣʶʯʝʥʠʠ ʧʦʙʝʛʦʚ ʨʘʤʝʪʳ 

da21 ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʤʝʞʜʦʫʟʣʠʡ) ʚʳʷʚʣʝʥʘ ʩʣʘʙʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ: r=0,484 

(P>0,05, ʪ. ʝ. ʵʪʫ ʢʦʨʨʝʣʷʮʠʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦʡ).  

ʉʝʟʦʥʥʳʝ ʪʨʝʥʜʳ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ I(t) ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʨʘʚʥʝʥʠʡ ʣʠʥʝʡʥʳʭ ʬʫʥʢʮʠʡ (1). ʅʘʜʝʞʥʦʩʪʴ ʪʘʢʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʦʢʘʟʘʣʘʩʴ ʦʯʝʥʴ ʥʠʟʢʦʡ: 

R2=0,001 é 0,373.  

ɺʩʝ ʩʝʟʦʥʥʳʝ ʪʨʝʥʜʳ ʦʙʨʘʟʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ (ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʦʚ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʠ a=0,048 é 0,114), ʭʦʨʦʰʦ  ʚʳʨʘʞʝʥʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ (a=ī0,133 é 

ī0,135) ʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ (a=ī0,005 é  ī0,064). ɺ ʧʝʨʚʦʡ 

ʛʨʫʧʧʝ (7 ʧʦʙʝʛʦʚ) ʥʘʜʝʞʥʦʩʪʴ ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ R2=0,082 é 

0,373, ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ (2 ʧʦʙʝʛʘ) ð ʚ ʧʨʝʜʝʣʘʭ R2=0,001 é 0,373, ʚ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ 

(7 ʧʦʙʝʛʦʚ) ð ʚ ʧʨʝʜʝʣʘʭ R2=0,001 é 0,095. ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʤʝʞʜʦʫʟʣʠʡ 

ʥʘ ʧʦʙʝʛʝ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ ð ʥʝ ʦʙʥʘʨʫʞʝʥʘ.  

ɻʨʘʬʠʢʠ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ I(t) ʥʘ ʚʩʝʭ 

16 ʧʦʙʝʛʘʭ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1. ʃʠʥʝʡʥʳʝ ʩʝʟʦʥʥʳʝ ʪʨʝʥʜʳ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʜʘʪʳ, ʧʦ 

ʦʩʠ ʦʨʜʠʥʘʪ ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ, ʤʤ. ʊʨʝʥʜʳ ʧʦʙʝʛʦʚ ʨʘʟʥʳʭ ʢʣʦʥʦʚ ʧʦʢʘʟʘʥʳ ʤʘʨʢʝʨʘʤʠ. 

 

ɺʩʝ ʧʦʙʝʛʠ ʝʜʠʥʩʪʚʝʥʥʳʭ ʨʘʤʝʪ ʢʣʦʥʦʚ da3, da5, da8 ʠ ʧʦʯʪʠ ʚʩʝ ʧʦʙʝʛʠ ʢʣʦʥʘ da1 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ I, ʘ ʚʩʝ ʧʦʙʝʛʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʨʘʤʝʪʳ ʢʣʦʥʘ da2 ʠ 

ʧʦʯʪʠ ʚʩʝ ʧʦʙʝʛʠ ʢʣʦʥʘ da1 ð ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ I. ɽʜʠʥʩʪʚʝʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʧʦʙʝʛ ʨʘʤʝʪʳ da11: ʥʘ ʵʪʦʤ ʧʦʙʝʛʝ ʜʠʥʘʤʠʢʘ I ʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʪʦʛʜʘ ʢʘʢ ʥʘ 

ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʧʦʙʝʛʘʭ ʢʣʦʥʘ da1 ʜʠʥʘʤʠʢʘ I ʧʦʣʦʞʠʪʝʣʴʥʘʷ. ɺʳʷʚʣʝʥʥʦʝ ʠʩʢʣʶʯʝʥʠʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪ ɹʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ.  

ɺ ʢʦʥʮʝ ʚʝʩʥʳ (29.05) ʩʝʟʦʥʥʳʝ ʪʨʝʥʜʳ ʥʝʢʦʪʦʨʳʭ ʧʦʙʝʛʦʚ (ʚʢʣʶʯʘʷ ʧʦʙʝʛʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʘʟʥʳʤ ʢʣʦʥʘʤ ʠʣʠ ʨʘʟʥʳʤ ʨʘʤʝʪʘʤ ʦʜʥʦʛʦ ʢʣʦʥʘ) ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ 

ʦʙʣʘʩʪʠ (ʧʨʠ Iå24 ʤʤ). ʄʝʥʝʝ ʚʳʨʘʞʝʥʘ ʦʙʣʘʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʙʝʛʦʚ 22.06: ʚ 

ʵʪʦʪ ʤʦʤʝʥʪ Iå23 é 25 ʤʤ. ʃʠʥʠʠ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ʥʝʢʦʪʦʨʳʭ ʧʦʙʝʛʦʚ ʧʨʘʢʪʠʯʝʩʢʠ 
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ʩʦʚʧʘʜʘʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʙʝʛʦʚ ʨʘʤʝʪ da13 ʠ da21. ʇʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʪʘʢʞʝ ʣʠʥʠʠ 

ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ʧʦʙʝʛʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʘʟʥʳʤ ʨʘʤʝʪʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʙʝʛʠ da312 ʠ 

da812, ʘ ʪʘʢʞʝ ʧʦʙʝʛ da311 ʠ ʧʦʙʝʛʠ ʢʣʦʥʘ da5. ʂʨʦʤʝ ʪʦʛʦ, ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʝʟʦʥʥʘʷ 

ʜʠʥʘʤʠʢʘ I ʩʣʘʙʦ ʚʳʨʘʞʝʥʘ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʙʝʛʦʚ ʢʣʦʥʘ da8 ʠ ʧʦʙʝʛʝ da111.  

ɻʨʘʬʠʢʠ ʨʷʜʦʚ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ð dI(t) 

ð ʥʘ ʚʩʝʭ 16 ʧʦʙʝʛʘʭ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ. ʇʦ ʦʩʠ 

ʘʙʩʮʠʩʩ ʜʘʪʳ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ, ʤʤ. ʊʨʝʥʜʳ ʧʦʙʝʛʦʚ ʧʦʢʘʟʘʥʳ ʤʘʨʢʝʨʘʤʠ. 

 

ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ dI ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʜʦʩʪʠʛʘʷ ʚʝʩʝʥʥʝʛʦ 

ʤʘʢʩʠʤʫʤʘ (dI=ī0,8 é 9,8 ʤʤ) 17.05. ɼʘʣʝʝ dI ʥʝʣʠʥʝʡʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ dI=ī13,4 é 0,6 ʤʤ ʚ 

ʩʝʨʝʜʠʥʝ ʠʶʥʷ. ɿʘʪʝʤ dI ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ, ʜʦʩʪʠʛʘʷ ʩʨʝʜʥʝʣʝʪʥʝʛʦ ʤʘʢʩʠʤʫʤʘ 26.06 é 8.07 

ʥʘ ʧʦʙʝʛʘʭ, ʨʘʥʴʰʝ ʟʘʢʦʥʯʠʚʰʠʭ ʨʦʩʪ, ʠ 8.07 é 16.07 ʥʘ ʧʦʙʝʛʘʭ, ʟʘʢʦʥʯʠʚʰʠʭ ʨʦʩʪ ʧʦʟʞʝ. 

ʅʘ ʧʦʙʝʛʘʭ ʝʜʠʥʩʪʚʝʥʥʦʡ ʨʘʤʝʪʳ ʢʣʦʥʘ da2 ʚʳʷʚʣʝʥ ʝʱʝ ʦʜʠʥ (ʧʦʟʜʥʝʣʝʪʥʠʡ, ʘʙʩʦʣʶʪʥʳʡ) 

ʤʘʢʩʠʤʫʤ dI ð 1.08 é 5.08.  

ɼʠʥʘʤʠʢʘ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ð dI(t) ð ʩ 

ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ð R2=0,832 é 0,989, F=5,94 é 87,29, P<0,001 ð ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ 

ʩʫʤʤʘʤʠ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʘʤʠ 12 é 192 ʩʫʪ. 

ɻʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 64é192 ʩʫʪ ʦʧʨʝʜʝʣʷʶʪ ʘʮʠʢʣʠʯʝʩʢʫʶ ʥʝʣʠʥʝʡʥʫʶ ʢʦʤʧʦʥʝʥʪʫ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI ʥʘ ʧʦʙʝʛʘʭ. ʀʟ ʥʠʭ ʛʣʘʚʥʘʷ ʛʘʨʤʦʥʠʢʘ ʩ ʧʝʨʠʦʜʦʤ ʢʦʣʝʙʘʥʠʡ 96 ʩʫʪ 

ʚʳʷʚʣʝʥʘ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʧʦʙʝʛʘʭ, ʘ ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 64 ʠ 192 ʩʫʪ ð ʪʦʣʴʢʦ ʥʘ 

ʥʝʢʦʪʦʨʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʧʦʙʝʛʘʭ ʢʣʦʥʘ da5 ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 192 ʩʫʪ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʥʝʣʠʥʝʡʥʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ dI ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʆʜʥʘʢʦ ʠʭ ʘʤʧʣʠʪʫʜʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʘ (ɸ=1,5 é 2,0), ʠ ʠʭ ʚʣʠʷʥʠʝʤ ʥʘ ʩʝʟʦʥʥʫʶ 

ʜʠʥʘʤʠʢʫ dI ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʅʘ ʧʦʙʝʛʘʭ ʢʣʦʥʘ da2 ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 64 ʩʫʪ 

ʦʪʨʘʞʘʶʪ ʫʚʝʣʠʯʝʥʠʝ dI ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ dI ʚ 

ʥʘʯʘʣʝ ʠʶʣʷ; ʠʭ ʘʤʧʣʠʪʫʜʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ (ɸ=6,5 é 8,5), ʪ.ʝ. ʵʪʠ ʛʘʨʤʦʥʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ 

(H2=0,48 é 0,61) ʚʣʠʷʶʪ ʥʘ ʩʝʟʦʥʥʳʝ ʪʨʝʥʜʳ dI(t), ʦʧʨʝʜʝʣʷʷ ʠʭ ʥʝʣʠʥʝʡʥʦʩʪʴ.  
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ʎʠʢʣʠʯʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ 

ð dI(t) ð ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʘʨʤʦʥʠʢʘʤʠ ʩ ʧʝʨʠʦʜʦʤ 12 é 48 (64) ʩʫʪ. ʀʟ ʥʠʭ ʛʘʨʤʦʥʠʢʠ ʩ 

ʧʝʨʠʦʜʦʤ 19, 24 ʠ 48 ʩʫʪ ʚʳʷʚʣʝʥʳ ʥʘ ʚʩʝʭ ʧʦʙʝʛʘʭ, ʦʩʪʘʣʴʥʳʝ ð ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʙʝʛʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1 (ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 

ʢʦʣʝʙʘʥʠʡ 64 ʠ 192 ʩʫʪ ʥʝ ʫʢʘʟʘʥʳ).  
 

ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ɻɸʈʄʆʅʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ ʎʀʂʃʀʏʅʆʉʊʀ ʉɽɿʆʅʅʆʁ ɼʀʅɸʄʀʂʀ 

ʆʊʂʃʆʅɽʅʀʁ ɼʃʀʅʓ ʄɽɾɼʆʋɿʃʀʁ ʆʊ ʃʀʅɽʁʅʓʍ ʊʈɽʅɼʆɺ 
 

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ 
ʧʦʙʝʛʦʚ 
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ʅʦʤʝʨʘ ʛʘʨʤʦʥʠʢ 

1 2 3 4 5 6 7 8 

ʂ
ʣ
ʦ
ʥ
ʳ
 

 
(
ʛ
ʝ
ʥ
ʝ
ʪ
ʳ
)

 

ʈ
ʘ
ʤ
ʝ
ʪ
ʳ

 

ʅ
ʦ
ʤ
ʝ
ʨ
 

ʧ
ʦ
ʙ
ʝ
ʛ
ʘ

 ʇʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ, ʩʫʪ 

96 48 32 24 19 16 14 12 

da1 

1 

1 

ɸ 5 5,5 1,5 2,5 3,5 1,5 ð ð 

ű 2,8 4,8 5,4 3,6 2,8 2 ð ð 

H2 0,29 0,36 0,03 0,08 0,15 0,03 ð ð 

2 

ɸ 4 7 1,5 2 3 2,5 ð 1,5 

ű 3,4 4,6 5,6 3,2 2,2 1,4 ð 1,4 

H2 0,17 0,54 0,02 0,04 0,10 0,07 ð 0,02 

2 

1 

ɸ 1,5 3,5 ð 2 1 1 0,5 ð 

ű 5,2 5 ð 3,6 1,8 2,2 3,2 ð 

H2 0,08 0,46 ð 0,17 0,04 0,04 0,01 ð 

2 

ɸ 1 7 0,5 3,5 1,5 ð ð 1 

ű 4,2 5,4 3,2 3,4 1,6 ð ð 2,6 

H2 0,02 0,70 0,00 0,19 0,04 ð ð 0,02 

3 

1 

ɸ ð 4,5 ð 1,5 1 0,5 1 1 

ű ð 5,6 ð 4,4 2,4 3,6 5,4 3,4 

H2 ð 0,76 ð 0,09 0,04 0,01 0,04 0,04 

2 

ɸ 2 2,5 3 0,5 2 ð 1 1 

ű 4,4 5,8 1 3,4 2,4 ð 3,4 2,6 

H2 0,13 0,23 0,35 0,01 0,15 ð 0,04 0,04 

da2 1 

1 

ɸ 1 2,5 3,5 3,5 2,5 1,5 ð ð 

ű 1,6 0,4 1,8 2,2 2 1,2 ð ï 

H2 0,01 0,08 0,14 0,14 0,07 0,03 ï ï 

2 

ɸ 2 2,5 1,5 2 3,5 1 ï ï 

ű 1,8 1,2 0,4 2,6 2,2 2,2 ï ï 

H2 0,04 0,06 0,02 0,04 0,12 0,01 ï ï 

da3 1 

1 

ɸ 1,5 6 ï 2 2,5 1,5 1 1 

ű 1,4 5,4 ï 4,6 2 2,4 2,4 1,6 

H2 0,04 0,61 ï 0,08 0,12 0,04 0,02 0,02 

2 

ɸ 1,5 8 2 ï 1,5 1 1,5 1 

ű 1,6 5,2 0 ï 3 1,4 1,8 3,8 

H2 0,02 0,67 0,05 ï 0,03 0,01 0,03 0,01 

da5 2 1 

ɸ ï 4 3 1,5 1,5 ï 1 ï 

ű ï 0 0 3,4 3,4 ï 5 ï 

H2 ï 0,45 0,24 0,06 0,06 ï 0,03 ï 
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ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ 
ʧʦʙʝʛʦʚ 
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ʅʦʤʝʨʘ ʛʘʨʤʦʥʠʢ 
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 ʇʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ, ʩʫʪ 

96 48 32 24 19 16 14 12 

2 

ɸ 1 5,5 ð 2,5 1 1 1 ð 

ű 4,8 0 ð 3,4 1,8 3,6 4,6 ð 

H2 0,02 0,72 ð 0,15 0,02 0,02 0,02 ð 

         

da8 

1 

1 

ɸ 5 7 1 2,5 1,5 2 1,5 ð 

ű 4,6 5,6 3,6 1,4 2,6 2,2 0 ð 

H2 0,25 0,53 0,01 0,07 0,03 0,05 0,03 ð 

2 

ɸ 2,5 5,5 3,5 3,5 2 1 ð 1 

ű 4,8 5,8 3,4 3 3,2 3,6 ð 0 

H2 0,07 0,42 0,18 0,17 0,06 0,01 ð 0,01 

2 

1 

ɸ 4,5 4 1,5 1 2 ð 1,5 ð 

ű 4,4 4 4 3 3 ð 3 ð 

H2 0,45 0,36 0,05 0,02 0,09 ð 0,05 ð 

2 

ɸ 3,5 3 0,5 1,5 1 1 ð ð 

ű 5 5,4 2,6 4 2,2 1,2 ð ð 

H2 0,39 0,30 0,01 0,08 0,04 0,04 ð ð 
 

ʇʨʠʤʝʯʘʥʠʝ: ɸ ð ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ, ű ð ʩʤʝʱʝʥʠʝ ʧʦ ʬʘʟʝ, H2 ð ʩʠʣʘ ʚʣʠʷʥʠʷ ʛʘʨʤʦʥʠʢʠ ʥʘ 

ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ. 

 

ʄʘʢʩʠʤʫʤʳ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 96 ʩʫʪ ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ ʜʘʪ 20.06 é 4.08, ʪ. ʝ. ʵʪʠ 

ʛʘʨʤʦʥʠʢʠ ʦʪʨʘʞʘʶʪ ʫʚʝʣʠʯʝʥʠʝ dI ʚ ʩʝʨʝʜʠʥʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʀʭ ʚʣʠʷʥʠʝ ʥʘ 

ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ dI ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da11 ʠ ʢʣʦʥʘ da8 (A=2,5 

é 5,0 , H2=0,07 é 0,45). ʆʜʥʘʢʦ ʵʪʠ ʞʝ ʛʘʨʤʦʥʠʢʠ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʝʟʦʥʥʫʶ 

ʜʠʥʘʤʠʢʫ dI ʥʘ ʧʦʙʝʛʝ da132. ɺʣʠʷʥʠʝ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 96 ʩʫʪ ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ dI 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʢʣʦʥʘʤʠ, ʤʝʞʜʫ ʨʘʤʝʪʘʤʠ ʠ ʜʘʞʝ ʤʝʞʜʫ 

ʧʦʙʝʛʘʤʠ ʦʜʥʦʡ ʨʘʤʝʪʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ. 

ɻʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ ʢʦʣʝʙʘʥʠʡ 48 ʩʫʪ ʦʪʨʘʞʘʶʪ ʫʚʝʣʠʯʝʥʠʝ dI ʚ ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ dI ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʤʘʢʩʠʤʫʤʳ ʵʪʠʭ ʛʘʨʤʦʥʠʢ ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ ʜʘʪ 13 é 25.05 ʠ 30.06 é 8.07, ʘ ʤʠʥʠʤʫʤʳ ð 

ʚ ʠʥʪʝʨʚʘʣʝ 6 é 14.06. ʅʘ ʧʦʙʝʛʘʭ ʝʜʠʥʩʪʚʝʥʥʳʭ ʨʘʤʝʪ ʢʣʦʥʦʚ da2 ʠ da5 ʜʘʪʳ ʫʢʘʟʘʥʥʳʭ 

ʵʢʩʪʨʝʤʫʤʦʚ ʩʤʝʱʝʥʳ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʝ ʩʨʦʢʠ, ʥʦ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 16 ʩʫʪ. ʉʠʣʘ ʚʣʠʷʥʠʷ 

ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 48 ʩʫʪ ʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ: A=2,5 é 8,0, H2=0,23 é 0,76 (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʢʣʦʥʘ da2, ʫ ʢʦʪʦʨʦʛʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʛʘʨʤʦʥʠʢʠ ʟʘʤʝʱʝʥʳ ʛʘʨʤʦʥʠʢʦʡ ʩ ʧʝʨʠʦʜʦʤ 64 ʩʫʪ). 

ɻʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 19 ʠ 24 ʩʫʪ, ʚʳʷʚʣʝʥʥʳʝ ʥʘ ʚʩʝʭ ʧʦʙʝʛʘʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʦʪʨʘʞʘʶʪ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI. ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʙʝʛʦʚ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ 

A ʜʦʩʪʠʛʘʝʪ 3,5, ʘ ʩʠʣʘ ʚʣʠʷʥʠʷ H2 ð 0,15. ʃʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʦʙʝʛʘʭ ʚʳʷʚʣʝʥʳ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ A ʠ H2. ɻʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 19 ʩʫʪ ʦʙʨʘʟʫʶʪ ʢʦʤʧʘʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʥʝ 

ʨʘʟʣʠʯʘʷʩʴ ʟʘʤʝʪʥʦ ʧʦ ʘʤʧʣʠʪʫʜʝ ʠ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ. ɻʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 24 ʩʫʪ ʪʘʢʞʝ 

ʦʙʨʘʟʫʶʪ ʢʦʤʧʘʢʪʥʦʝ ʤʥʦʞʝʩʪʚʦ, ʥʝ ʨʘʟʣʠʯʘʷʩʴ ʟʘʤʝʪʥʦ ʧʦ ʥʘʯʘʣʴʥʦʡ ʬʘʟʝ, ʦʜʥʘʢʦ 

ʘʤʧʣʠʪʫʜʳ ʵʪʠʭ ʛʘʨʤʦʥʠʢ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ʇʦ ʩʠʣʝ ʚʣʠʷʥʠʷ ʥʘ 
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ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 19 ʠ 24 ʩʫʪ ʚʟʘʠʤʥʦ ʠʩʢʣʶʯʘʶʪ 

ʜʨʫʛ ʜʨʫʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da11 ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʘʨʤʦʥʠʢʘʤʠ ʩ ʧʝʨʠʦʜʦʤ 19 ʩʫʪ (A=3,0 é 3,5, H2=0,10 é 

0,15), ʘ ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da12 ð ʛʘʨʤʦʥʠʢʘʤʠ ʩ ʧʝʨʠʦʜʦʤ 24 ʩʫʪ (A=2,0 é 3,5, H2=0,17 é 

0,19). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʟʘʠʤʥʦʝ ʠʩʢʣʶʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʘʨʤʦʥʠʢ ʦʙʫʩʣʦʚʣʝʥʦ 

ʤʝʞʧʦʙʝʛʦʚʳʤʠ ʨʘʟʣʠʯʠʷʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʧʦʙʝʛʦʚ. 

ɼʣʷ ʚʳʩʰʠʭ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ ʢʦʣʝʙʘʥʠʡ 12 é 14 ʩʫʪ ʢʘʢʠʝ-ʣʠʙʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʥʝ ʚʳʷʚʣʝʥʳ. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʠ ʩʠʣʘ ʚʣʠʷʥʠʷ ʵʪʠʭ ʛʘʨʤʦʥʠʢ ʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ dI ʥʝʟʥʘʯʠʪʝʣʴʥʳ (A=1,0 é 1,5, H2=0,01 é 0,05), ʠ ʠʭ ʚʣʠʷʥʠʝʤ ʥʘ ʩʝʟʦʥʥʫʶ 

ʜʠʥʘʤʠʢʫ dI ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ɻʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ ʢʦʣʝʙʘʥʠʡ 32 ʩʫʪ ʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʦʝ 

ʚʣʠʷʥʠʝ (A=3,0 é 3,5, H2=0,14 é 0,35) ʥʘ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI ʣʠʰʴ ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʧʦʙʝʛʘʭ. ʕʪʠ ʛʘʨʤʦʥʠʢʠ ʩʠʣʴʥʦ ʩʤʝʱʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʦ 

ʘʤʧʣʠʪʫʜʝ, ʠ ʧʦ ʬʘʟʝ.  

ʀʟ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʙʝʛʦʚ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʪʝ, ʫ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ 

ʚʳʨʘʞʝʥʳ ʚʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI.  

ʅʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪ da12, da13, da31, ʨʘʥʦ ʟʘʢʦʥʯʠʚʰʠʭ ʨʦʩʪ (ʈʠʩʫʥʦʢ 3), ʚʳʷʚʣʝʥʳ 

ʛʣʦʙʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ dI (ʚʝʩʝʥʥʠʡ 17.05 ʠ ʩʨʝʜʥʝʣʝʪʥʠʡ 4 é 8.07). ʕʪʠ ʤʘʢʩʠʤʫʤʳ 

ʨʘʟʜʝʣʝʥʳ ʛʣʦʙʘʣʴʥʳʤ ʤʠʥʠʤʫʤʦʤ (14 é 18.06, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʫʤʫ ʨʘʥʥʝʣʝʪʥʝʡ 

ʟʘʩʫʭʠ). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʙʝʛʘʭ ʚʳʷʚʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʥʥʝʣʝʪʥʠʡ ʧʠʢ 

(2.06). 

 
ʈʠʩʫʥʦʢ 3. ɼʠʥʘʤʠʢʘ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʤ ʤʘʢʩʠʤʫʤʦʤ dI (ʧʦʙʝʛʠ, ʨʘʥʦ ʟʘʢʦʥʯʠʚʰʠʝ ʨʦʩʪ). ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ 

ʜʘʪʳ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ, ʤʤ. ʈʷʜʳ ʜʠʥʘʤʠʢʠ  dI ʧʦʙʝʛʦʚ ʠ ʩʨʝʜʥʠʡ ʨʷʜ ʧʦʢʘʟʘʥʳ 

ʤʘʨʢʝʨʘʤʠ. 

 

ɻʣʦʙʘʣʴʥʳʝ ʵʢʩʪʨʝʤʫʤʳ dI ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʦʡ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ 

ʛʘʨʤʦʥʠʢʦʡ ʩ ʧʝʨʠʦʜʦʤ 48 ʩʫʪ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʧʦʙʝʛʘʭ (ʦʙʘ ʧʦʙʝʛʘ ʨʘʤʝʪʳ da12 ʠ ʦʜʠʥ ʧʦʙʝʛ 

ʨʘʤʝʪʳ da13) ʛʣʦʙʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 
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ʛʘʨʤʦʥʠʢʦʡ ʩ ʧʝʨʠʦʜʦʤ 24 ʩʫʪ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʠʢ 2.06 ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʳʭ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 16é19 ʩʫʪ. ɺ ʩʝʨʝʜʠʥʝ ʤʘʷ 

ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʘʤʠ 48, 24, 19 ʠ 16 ʩʫʪ ʧʦʣʥʦʩʪʴʶ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ (ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʠʥʬʘʟʝ), ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʚʝʩʝʥʥʠʡ ʤʘʢʩʠʤʫʤ dI. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʩʝʭ ʛʘʨʤʦʥʠʢ ʠ ʪʦʣʴʢʦ ʯʝʨʝʟ 48 é 52 ʩʫʪ (ʢ ʥʘʯʘʣʫ ʠʶʣʷ) ʦʥʠ ʯʘʩʪʠʯʥʦ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʩʨʝʜʥʝʣʝʪʥʠʡ ʤʘʢʩʠʤʫʤ dI. ɺ ʥʘʯʘʣʝ ʠʶʥʷ ʥʠʟʢʦ- ʠ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʛʘʨʤʦʥʠʢʠ ʜʝʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ, ʧʦʵʪʦʤʫ ʨʘʥʥʝʣʝʪʥʠʡ ʧʠʢ dI ʚʳʨʘʞʝʥ 

ʩʣʘʙʦ.  

ʅʘ ʚʩʝʭ ʧʦʙʝʛʘʭ ʨʘʤʝʪ da11, da21, ʧʨʦʜʦʣʞʠʚʰʠʭ ʩʚʦʡ ʨʦʩʪ ʧʦʩʣʝ 1.08 (ʈʠʩʫʥʦʢ 4), 

ʚʳʷʚʣʝʥ ʦʙʱʠʡ ʛʣʦʙʘʣʴʥʳʡ ʚʝʩʝʥʥʠʡ ʤʘʢʩʠʤʫʤ dI (13 é 17.05), ʘ ʪʘʢʞʝ ʧʦʟʜʥʝʣʝʪʥʠʝ 

ʤʘʢʩʠʤʫʤʳ (12.07 ʜʣʷ da11 ʠ 1 é 5.08 ʜʣʷ da21). ʋʢʘʟʘʥʥʳʝ ʤʘʢʩʠʤʫʤʳ ʨʘʟʜʝʣʝʥʳ 

ʛʣʦʙʘʣʴʥʳʤ ʤʠʥʠʤʫʤʦʤ (14 é 26.06, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʤʝʥʝ ʟʘʩʫʭʠ ʧʨʦʭʣʘʜʥʦʡ ʜʦʞʜʣʠʚʦʡ 

ʧʦʛʦʜʦʡ). ʅʘ ʚʩʝʭ ʧʦʙʝʛʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʤʝʪ ʚʳʷʚʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʠʢ (2.06 ʠ 

6.06), ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da11 ð ʫʩʪʫʧ (28.07 é 1.08), ʘ ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da21 ð 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʠʢ (12.07), ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʢʩʠʤʫʤʫ ʥʘ ʧʦʙʝʛʘʭ 

ʨʘʤʝʪʳ da11.  

 
ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʤ ʤʘʢʩʠʤʫʤʦʤ dI (ʧʦʙʝʛʠ, ʧʦʟʜʥʦ ʟʘʢʦʥʯʠʚʰʠʝ ʨʦʩʪ). ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ 

ʜʘʪʳ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʜʣʠʥʘ ʤʝʞʜʦʫʟʣʠʡ, ʤʤ. ʈʷʜʳ ʜʠʥʘʤʠʢʠ  dI(t) ʧʦʙʝʛʦʚ ʠ ʩʨʝʜʥʠʝ ʨʷʜʳ ʨʘʤʝʪ 

ʧʦʢʘʟʘʥʳ ʤʘʨʢʝʨʘʤʠ. 

 

ʅʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da11 ʵʢʩʪʨʝʤʫʤʳ dI ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ 

ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʦʡ ʛʘʨʤʦʥʠʢʦʡ ʩ ʧʝʨʠʦʜʦʤ 48 ʩʫʪ, ʘ ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da21 ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ 

ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʦʡ ʛʘʨʤʦʥʠʢʦʡ ʩ ʧʝʨʠʦʜʦʤ 64 ʩʫʪ. ʅʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da11 ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʧʠʢ 6.06 ʠ ʫʩʪʫʧ 28.07 é 1.08 ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʳʭ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 16 é 19 ʩʫʪ. ʅʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da21 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʠʢ 6.06 ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʘʨʤʦʥʠʢʘʤʠ ʩ ʧʝʨʠʦʜʦʤ 19 ʣʠʙʦ 24 ʩʫʪ, ʘ 

ʧʦʟʜʥʝʣʝʪʥʠʝ ʤʘʢʩʠʤʫʤʳ 12.07 ʠ 1 é 5.08 ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 16 é 

19 ʩʫʪ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʦʙʝʛʝ da211 ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʢʩʠʤʫʤʦʚ 12.07 

ʠ 1.08 ʚʥʦʩʷʪ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 24 ʠ 32 ʩʫʪ. 
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ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʘʷ ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʛʘʨʤʦʥʠʢʠ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ (ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʠʥʬʘʟʝ). ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʩʝʭ ʛʘʨʤʦʥʠʢ. ʅʘ ʚʩʝʭ ʧʦʙʝʛʘʭ ʢ 12.07 ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʛʘʨʤʦʥʠʢʠ ʩ 

ʧʝʨʠʦʜʦʤ 16 é 24 ʩʫʪ ʯʘʩʪʠʯʥʦ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʧʦʟʜʥʝʣʝʪʥʠʡ ʤʘʢʩʠʤʫʤ 

dI ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da11 ʠ ʯʘʩʪʠʯʥʦ ð ʣʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ dI ʥʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da21 

(12.07). ʅʘ ʧʦʙʝʛʘʭ ʨʘʤʝʪʳ da21 ʢ 1.08 ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʦʤ 16 é 24 ʩʫʪ 

ʯʘʩʪʠʯʥʦ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʢʩʠʤʫʤ 12.07. 
 

ʆʙʩʫʞʜʝʥʠʝ 

ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʙʝʛʘʭ S. dasyclados ʚ ʢʦʥʪʨʘʩʪʥʳʭ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2019 ʛ. ð ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ, ʘ ʠʤʝʥʥʦ, ʩʪʨʝʩʩʘ ʦʪ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ 

ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʠ, ʢʦʪʦʨʫʶ ʩʤʝʥʠʣʘ ʧʨʦʭʣʘʜʥʘ ̫ʜʦʞʜʣʠʚʘ ̫ʧʦʛʦʜʘ ð ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ.  

ɻʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʭ ʧʦʙʝʛʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʚʳʩʦʢʠʤ ʨʘʟʤʘʭʦʤ 

ʠʟʤʝʥʯʠʚʦʩʪʠ: ʧʨʠʤʝʨʥʦ ʦʪ 1,3 ʜʦ 2,5 ʤ. ʈʘʟʤʘʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʠʩʣʘ ʤʝʞʜʦʫʟʣʠʡ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʙʝʛʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ: ʦʪ 55 ʜʦ 77 ʝʜ. ʇʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʤʝʞʧʦʙʝʛʦʚʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥ ʜʣʷ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʥʘ 

ʧʦʙʝʛʝ: ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʪ 23 ʜʦ 31 ʤʤ. ʄʝʞʜʫ ʯʠʩʣʦʤ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʧʦʙʝʛʝ ʠ ʠʭ ʩʨʝʜʥʝʡ 

ʜʣʠʥʦʡ ʚʳʷʚʣʝʥʘ ʩʣʘʙʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ, ʦʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʵʪʘ ʢʦʨʨʝʣʷʮʠʷ 

ʥʝʜʦʩʪʦʚʝʨʥʘ. 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʨʷʜʳ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ð I(t) ð ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʙʝʛʘʭ 

ʚʳʷʚʣʝʥʳ ʪʨʠ ʛʨʫʧʧʳ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ: ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ, ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ. ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʢʘʢʠʝ-ʣʠʙʦ 

ʩʚʷʟʠ ʤʝʞʜʫ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʧʦʙʝʛʝ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʪʦʡ, ʠʣʠ ʠʥʦʡ 

ʛʨʫʧʧʝ. ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʙʝʛʦʚ ʢ ʪʦʡ, ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʦʙʫʩʣʦʚʣʝʥʘ ʤʝʞʢʣʦʥʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʢʘʢ ʠʩʢʣʶʯʝʥʠʝ ð ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ 

ʧʦʙʝʛʘʤʠ ʦʜʥʦʡ ʨʘʤʝʪʳ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ 

ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʥʥʝʣʝʪʥʝʡ ʟʘʩʫʭʠ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ð ʩ 

ʦʤʦʣʘʞʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʧʨʦʭʣʘʜʥʦʡ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʳ, ʩʤʝʥʠʚʰʝʡ ʟʘʩʫʭʫ. ʉʣʘʙʦ 

ʚʳʨʘʞʝʥʥʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʜʣʠʥʫ ʤʝʞʜʦʫʟʣʠʡ. ʊʦʧʦʣʦʛʠʷ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ʥʦʩʠʪ 

ʥʝʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʳʷʚʣʝʥʳ ʦʙʣʘʩʪʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʚ ʢʦʥʮʝ ʚʝʩʥʳ ʠ ʚ 

ʤʦʤʝʥʪ ʩʤʝʥʳ ʟʘʩʫʭʠ ʧʨʦʭʣʘʜʥʦʡ ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʦʡ. ʆʙʥʘʨʫʞʝʥʦ ʧʦʯʪʠ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ 

ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʧʦʙʝʛʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʨʘʟʥʳʤ ʢʣʦʥʘʤ ʠ ʨʘʟʥʳʤ ʨʘʤʝʪʘʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʪʦʧʦʣʦʛʠʷ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʤʝʞʢʣʦʥʦʚʦʡ, ʪʘʢ ʠ 

ʤʝʞʧʦʙʝʛʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ. 

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʣʠʥʝʡʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ 

ʥʠʟʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ. ʀʥʘʯʝ, ʣʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʵʤʧʠʨʠʯʝʩʢʠʭ ʨʷʜʦʚ I(t) ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʣʠʰʴ ʩʘʤʳʝ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ 

ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʦʩʠʪ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʤʧʠʨʠʯʝʩʢʠʝ ʨʷʜʳ ʜʠʥʘʤʠʢʠ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ 

ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ ð dI(t) ð ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʦʡ 

ʮʠʢʣʠʯʥʦʩʪʴʶ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʘʢʩʠʤʫʤʳ dI: ʚʝʩʝʥʥʠʡ (ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ) ʠ 

ʩʨʝʜʥʝʣʝʪʥʠʡ (ʢʦʥʝʮ ʠʶʥʷ ð ʥʘʯʘʣʦ ʠʶʣʷ). ʕʪʠ ʤʘʢʩʠʤʫʤʳ dI ʨʘʟʜʝʣʝʥʳ ʤʠʥʠʤʫʤʦʤ, 

ʢʦʪʦʨʳʡ ʩʦʚʧʘʜʘʝʪ ʧʦ ʜʘʪʘʤ ʩ ʤʘʢʩʠʤʫʤʦʤ ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʠ ʚ ʩʝʨʝʜʠʥʝ ʠʶʥʷ. ɺ ʪʦ ʞʝ 
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ʚʨʝʤʷ, ʥʘ ʛʨʘʬʠʢʘʭ dI(t) ʦʙʥʘʨʫʞʝʥʳ ʠ ʣʦʢʘʣʴʥʳʝ ʵʢʩʪʨʝʤʫʤʳ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʩʚʷʟʘʪʴ ʩʦ 

ʩʤʝʥʦʡ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ.  

ʏʝʨʝʜʦʚʘʥʠʝ ʵʢʩʪʨʝʤʫʤʦʚ ʥʘ ʛʨʘʬʠʢʘʭ ʦʙʫʩʣʦʚʣʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʛʘʨʤʦʥʠʢ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʝʨʠʦʜʘʤʠ: ʦʪ 12 ʜʦ 192 ʩʫʪ. ɸʮʠʢʣʠʯʝʩʢʠʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩ 

ʧʝʨʠʦʜʘʤʠ 96 é 192 ʩʫʪ ʦʪʨʘʞʘʶʪ ʦʙʱʫʶ ʩʝʟʦʥʥʫʶ ʥʝʣʠʥʝʡʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʜʣʠʥʳ 

ʤʝʞʜʦʫʟʣʠʡ. ɺ ʩʨʝʜʥʝʤ ʩʠʣʘ ʚʣʠʷʥʠʷ ʫʢʘʟʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ dI 

ʩʦʩʪʘʚʣʷʝʪ 18%. ʌʘʢʪʠʯʝʩʢʘʷ ʩʠʣʘ ʚʣʠʷʥʠʷ ʫʢʘʟʘʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ dI 

ð ʦʪ 2% ʜʦ 54% ð ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʢʣʦʥʘʤʠ, ʤʝʞʜʫ ʨʘʤʝʪʘʤʠ ʠ 

ʜʘʞʝ ʤʝʞʜʫ ʧʦʙʝʛʘʤʠ ʦʜʥʦʡ ʨʘʤʝʪʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ. 

ʎʠʢʣʠʯʥʦʩʪʴ ʜʠʥʘʤʠʢʠ ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ 

ð dI(t) ð ʩ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʩʫʤʤʘʤʠ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʘʤʠ 64 ʩʫʪ 

ʠ ʤʝʥʝʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʫʤʤʠʨʦʚʘʥʠʷ ʛʘʨʤʦʥʠʢ ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʳʝ ʥʝʟʘʪʫʭʘʶʱʠʝ ʢʦʣʝʙʘʥʠʷ 

dI. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʜʚʘ ʪʠʧʘ ʙʠʦʨʠʪʤʦʚ ʥʘʨʘʩʪʘʥʠʷ 

ʧʦʙʝʛʦʚ. 

ʇʝʨʚʳʡ ʪʠʧ ʙʠʦʨʠʪʤʦʚ ð ʩʫʙʩʝʟʦʥʥʳʝ, ʠʣʠ ʩʫʙʘʥʥʫʘʣʴʥʳʝ ʙʠʦʨʠʪʤʳ ð 

ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ ʛʘʨʤʦʥʠʢʘʤʠ ʩ ʧʝʨʠʦʜʦʤ 48 ʩʫʪ (ʢʘʢ ʠʩʢʣʶʯʝʥʠʝ 64 

ʩʫʪ). ɺʢʣʘʜ ʵʪʠʭ ʛʘʨʤʦʥʠʢ ʚ ʦʙʱʫʶ ʮʠʢʣʠʯʥʦʩʪʴ dI ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 45% (ʥʘ ʨʘʟʥʳʭ 

ʧʦʙʝʛʘʭ ʦʪ 23% ʜʦ 76%). ʉʫʙʘʥʥʫʘʣʴʥʳʝ ʨʠʪʤʳ ʦʧʨʝʜʝʣʷʶʪ ʦʙʱʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʜʠʥʘʤʠʢʠ 

ʦʪʢʣʦʥʝʥʠʡ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʦʪ ʣʠʥʝʡʥʳʭ ʩʝʟʦʥʥʳʭ ʪʨʝʥʜʦʚ, ʘ ʠʤʝʥʥʦ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʜʚʫʭ ʤʘʢʩʠʤʫʤʦʚ dI (ʚʝʩʝʥʥʝʛʦ 13ï21.05 ʠ ʩʨʝʜʥʝʣʝʪʥʝʛʦ 30.06ï8.07), ʨʘʟʜʝʣʝʥʥʳʭ 

ʨʘʥʥʝʣʝʪʥʠʤ ʤʠʥʠʤʫʤʦʤ (6ï14.06).  

ɺʪʦʨʦʡ ʪʠʧ ʙʠʦʨʠʪʤʦʚ ð ʤʥʦʛʦʜʥʝʚʥʳʝ, ʠʣʠ ʠʥʬʨʘʜʠʘʥʥʳʝ ʙʠʦʨʠʪʤʳ ð 

ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʛʘʨʤʦʥʠʢʘʤʠ ʩ ʧʝʨʠʦʜʦʤ 19 é 24 ʩʫʪ. ɺʢʣʘʜ ʵʪʠʭ ʛʘʨʤʦʥʠʢ ʚ ʦʙʱʫʶ 

ʮʠʢʣʠʯʥʦʩʪʴ dI ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 16% (ʥʘ ʨʘʟʥʳʭ ʧʦʙʝʛʘʭ ʦʪ 3% ʜʦ 35%). ʅʘ ʨʘʟʥʳʭ 

ʨʘʤʝʪʘʭ ʠʣʠ ʜʘʞʝ ʥʘ ʧʦʙʝʛʘʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʨʘʤʝʪʳ ʛʘʨʤʦʥʠʢʠ ʩ ʧʝʨʠʦʜʘʤʠ 19 ʠ 24 ʩʫʪ, 

ʚʘʨʴʠʨʫʷʩʴ ʧʦ ʘʤʧʣʠʪʫʜʝ, ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʵʬʬʝʢʪ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʩʪʠ ʥʘ ʬʦʥʝ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ.  

ɺʝʩʝʥʥʠʡ ʤʘʢʩʠʤʫʤ dI ʦʙʫʩʣʦʚʣʝʥ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʚʳʷʚʣʝʥʥʳʭ ʙʠʦʨʠʪʤʦʚ, 

ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʳʭ ʛʘʨʤʦʥʠʢʘʤʠ ʩ ʧʝʨʠʦʜʦʤ 48 ʠ 19 é 24 ʩʫʪ, ʢʦʪʦʨʳʝ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ 

ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʠʥʬʘʟʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ (ʚʩʣʝʜʩʪʚʠʝ ʜʝʩʠʥʭʨʦʥʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ 

ʙʠʦʨʠʪʤʦʚ) ʚʦʟʥʠʢʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʦʢʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʠ ʤʠʥʠʤʫʤʳ dI.  

ɺʢʣʘʜ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 12 é 16 ʩʫʪ ʚ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ 

ʜʠʥʘʤʠʢʠ dI ʥʦʩʠʪ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺʣʠʷʥʠʝ ʛʘʨʤʦʥʠʢ ʩ ʧʝʨʠʦʜʦʤ 32 ʩʫʪ ʥʘ 

ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ dI ʚʳʷʚʣʝʥʦ ʣʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʦʙʝʛʘʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ 

ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʙʝʛʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʥʜʦʛʝʥʥʳʭ 

ʩʫʙʘʥʥʫʘʣʴʥʳʭ ʠ ʠʥʬʨʘʜʠʘʥʥʳʭ ʙʠʦʨʠʪʤʦʚ. ʀʥʘʯʝ, ʩʫʱʝʩʪʚʫʝʪ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʝ ʛʨʫʧʧʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʦʩʮʠʣʣʷʪʦʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʠʪʤʠʢʫ ʥʘʨʘʩʪʘʥʠʷ 

ʧʦʙʝʛʦʚ. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ 

ʘʪʤʦʩʬʝʨʥʦʡ ʟʘʩʫʭʦʡ, ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʜʣʠʥʳ ʤʝʞʜʦʫʟʣʠʡ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʣʦʥʘʭ S. 

dasyclados ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 
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ɸʥʥʦʪʘʮʠʷ. ʋ ʯʝʪʳʨʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ʚʳʜʝʣʝʥʦ 74 ISSR-PCR ʤʘʨʢʝʨʘ, ʠʟ ʢʦʪʦʨʳʭ 67 (P95=0,905) ʦʢʘʟʘʣʠʩʴ ʧʦʣʠʤʦʨʬʥʳʤʠ. 

ʀʟʫʯʝʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

(P95=0, 905; HE=0,187; ne=1,402; R=12). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ 4 ʧʦʧʫʣʷʮʠʡ 

P. sylvestris ʥʘʠʙʦʣʴʰʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʙʣʘʜʘʝʪ ʧʦʧʫʣʷʮʠʷ ʠʟ ɻʘʠʥʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ (P95=0,842; HE=0,212; ne=1,358; R=1), ʘ ʥʘʠʤʝʥʴʰʠʤ ð ʧʦʧʫʣʷʮʠʷ ʠʟ ʇʝʨʤʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ (P95=0,800; HE=0,173; ne=1,282; R=1). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʟʫʯʝʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠʤʝʶʪ ʩʨʝʜʥʠʝ ʜʣʷ ʚʠʜʘ ʟʥʘʯʝʥʠʷ 

(P95=0,905; HE=0,187; na=1,905; ne=1,402).  

 

Abstract. 74 ISSR-PCR markers were isolated in four studied populations of Scots pine in 

the Perm Territory, of which 67 (P95=0.905) were polymorphic. The studied populations are 

characterized by high rates of genetic diversity (P95=0.905; HE=0.187; ne=1.402; R=12). It was 

found that among the studied 4 populations of P. sylvestris, the population from the Gainskiy 

forestry (P95=0.842; HE=0.212; ne=1.358; R=1) possesses the highest genetic diversity, and 

the population from the Perm forestry (P95=0.800; HE=0.173; ne=1.282; R=1). A comparative 

analysis of the literature and the data obtained showed that the indicators of the genetic diversity of 

the studied populations of Scots pine in the Perm region have average values for the species 

(P95=0.905; HE=0.187; na=1.905; ne=1.402). 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʦʣʷʥʳʝ ʢʠʩʣʦʪʳ, ʪʝʨʧʝʥʦʠʜ,r ʘʙʩʮʠʟʦʚʘʷ ʢʠʩʣʦʪʘ, ʛʝʥʝʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ISSR-PCR ʤʘʨʢʝʨʳ, Pinus sylvestris L. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦ ʥʦʚʳʭ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ [1ï2], 

ʚʢʣʶʯʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʥʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʣʥʦ ʩʧʦʩʦʙʥʳ ʫʩʚʦʠʪʴʩʷ ʦʨʛʘʥʠʟʤʦʤ, ʥʝ ʥʘʛʨʫʞʘʷ ʝʛʦ ʙʘʣʣʘʩʪʥʳʤʠ ʠʣʠ ʪʦʢʩʠʯʝʩʢʠʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʥʝ ʚʳʟʳʚʘʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ; ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʷʪʩʷ ʣʶʜʴʤʠ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʤʠʥʠʤʫʤ ʧʦʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʨʘʥʝʝ ʥʝ ʠʟʫʯʝʥʥʳʝ ʩʤʦʣʷʥʳʝ ʢʠʩʣʦʪʳ ʭʚʦʡʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ [3]. ʇʦʠʩʢ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚ ʨʘʟʥʳʭ ʦʪʜʝʣʘʭ ʨʘʩʪʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʥʫʞʥʦ 

ʩʨʘʚʥʠʪʴ ʚʠʜʦʚʦʝ ʠ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʘʢʩʦʥʦʚ, ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ  

ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚʠʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʨʘʟʣʠʯʥʳʝ ʪʘʢʩʦʥʳ. ʆʩʥʦʚʥʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ ʩʤʦʣʷʥʳʭ ʢʠʩʣʦʪ ʷʚʣʷʶʪʩʷ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ ʩʝʤʝʡʩʪʚʘ 

Pinaceae, ʢʦʪʦʨʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʪʝʨʧʝʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʚʩʝ ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ [4ï6]. 

ʊʝʨʧʝʥʦʠʜʳ (ʠʟʦʧʨʝʥʦʠʜʳ), ʷʚʣʷʶʱʠʝʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʢʣʘʩʩʦʚ ʧʨʠʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʶʪ ʩʪʘʪʫʩ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʋ 

ʪʝʨʧʝʥʦʠʜʦʚ ʚʳʷʚʣʝʥʦ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ð 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ, ʘʥʪʠʤʠʢʨʦʙʥʳʭ, ʧʨʦʪʠʚʦʧʘʨʘʟʠʪʘʨʥʳʭ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʭ, 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʭ, ʘʥʪʠʘʣʣʝʨʛʠʯʝʩʢʠʭ [7ï9].  

ʂ ʪʝʨʧʝʥʦʠʜʘʤ ʦʪʥʦʩʠʪʩʷ ʘʙʩʮʠʟʦʚʘʷ ʢʠʩʣʦʪʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʛʦʨʤʦʥʦʤ ʨʘʩʪʝʥʠʡ. 

ɺʧʝʨʚʳʝ ʦʥʘ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʧʦʠʩʢʫ ʚʝʱʝʩʪʚʘ ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʳʟʳʚʘʪʴ ʦʧʘʜʝʥʠʝ ʣʠʩʪʴʝʚ ʠ ʢʦʨʦʙʦʯʝʢ ʭʣʦʧʯʘʪʥʠʢʘ. ʇʝʨʚʳʝ ʧʨʝʧʘʨʘʪʳ ʘʙʩʮʠʟʦʚʦʡ ʢʠʩʣʦʪʳ 

(ɸɹʂ) ʙʳʣʠ ʥʝʟʘʚʠʩʠʤʦ ʚʳʜʝʣʝʥʳ ʚ 1963 ʛ. ʠʟ ʣʠʩʪʴʝʚ ʙʝʨʝʟʳ ʌ. ʕʜʜʠʢʦʪʪʦʤ ʠ ʌ. ʋʦʨʠʥʛʦʤ 

ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [10]. 

ʈʦʣʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʠʥʪʝʟʝ ʩʤʦʣʷʥʳʭ ʢʠʩʣʦʪ ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, 

ʦʙʣʘʜʘʶʱʝʡ ʘʙʩʮʠʟʦʚʦʡ ʢʠʩʣʦʪʦʡ ʩ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ 

ʫʨʦʚʥʝ ʚ ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʨʘʥʝʝ ʥʝ ʠʟʫʯʘʣʘʩʴ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʯʝʪʳʨʝ ʧʦʧʫʣʷʮʠʠ Pinus sylvestris L. 

(Pinaceae), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʣʝʩʥʠʯʝʩʪʚʘʭ: ɻʘʠʥʩʢʦʤ (GN), ʂʘʨʘʛʘʡʩʢʦʤ (KR), ʇʝʨʤʩʢʦʤ 

(UK) ʠ ɹʦʣʴʰʝʩʦʩʥʦʚʩʢʦʤ (BS).  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ʜʨʝʚʝʩʠʥʳ 115 ʜʝʨʝʚʴʝʚ ʚ ʯʝʪʳʨʝʭ 

ʧʦʧʫʣʷʮʠʷʭ P. sylvestris. ɺʳʙʦʨʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 80 ʢʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʚ ʢʘʞʜʦʡ ʙʳʣ ʚʟʷʪ ʤʘʪʝʨʠʘʣ ʩ ʜʝʨʝʚʴʝʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʤʝʥʝʝ 

100 ʤʝʪʨʦʚ. ɺʳʜʝʣʝʥʠʝ ɼʅʂ ʠʟ ʜʨʝʚʝʩʠʥʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʂʦʪʘ-ʉʘʥʯʝʟ [11]. 

ɼʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ISSR (Inter Simple Sequence 

Repeats)-ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ɼʅʂ [12]. ɼʣʷ ʇʎʈ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʷʪʴ ʥʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʭ ISSR-ʧʨʘʡʤʝʨʦʚ: ISSR-1, CR-212, -215, M27, X10, ʧʦʢʘʟʘʚʰʠʝ ʥʘʠʙʦʣʴʰʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩ ɼʅʂ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ [13]. ɸʤʧʣʠʬʠʢʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʚ 

ʘʤʧʣʠʬʠʢʘʪʦʨʝ GeneAmp PCR System 9700 (Applied Biosystems, USA) ʧʦ ʪʠʧʠʯʥʦʡ ʜʣʷ ISSR-

ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʤʝ [14]: ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʜʝʥʘʪʫʨʘʮʠʷ 94ÁC, 2 ʤʠʥ.; ʧʝʨʚʳʝ ʧʷʪʴ ʮʠʢʣʦʚ 

94 Áʉ, 20 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 10 ʩʝʢ.; 72Áʉ, 10 ʩʝʢ.; ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʪʨʠʜʮʘʪʠ ʧʷʪʠ ʮʠʢʣʘʭ 94Áʉ, 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 39 

5 ʩʝʢ.; tÁ ʦʪʞʠʛʘ, 5 ʩʝʢ.; 72 Áʉ, 5 ʩʝʢ. ʇʦʩʣʝʜʥʠʡ ʮʠʢʣ ʵʣʦʥʛʘʮʠʠ ʜʣʠʣʩʷ 2 ʤʠʥ ʧʨʠ 72 Áʉ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʪʞʠʛʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ G/ʉ-ʩʦʩʪʘʚʘ ʧʨʘʡʤʝʨʦʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 52 ʜʦ 64 Áʉ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ (ʂī) ʢʦʥʪʨʦʣʷ ʚ ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʜʦʙʘʚʣʷʣʠ ʚʤʝʩʪʦ ɼʅʂ 

5 ʤʢʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʇʨʦʜʫʢʪʳ ʘʤʧʣʠʬʠʢʘʮʠʠ ʨʘʟʜʝʣʷʣʠ ʧʫʪʝʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

2% ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʣʠ ʙʨʦʤʠʩʪʳʤ ʵʪʠʜʠʝʤ ʠ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʚ 

ʧʨʦʭʦʜʷʱʝʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ ʚ ʩʠʩʪʝʤʝ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʘʮʠʠ Gel Doc XR (Bio-Rad, 

USA). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʬʨʘʛʤʝʥʪʦʚ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ 

(100 bp+1,5+3ʂb DNA Ladde; çʆʆʆ-ʉʠʙʕʥʟʠʤ-ʄè, ʄʦʩʢʚʘ). ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʥ ʬʨʘʛʤʝʥʪʦʚ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ QuantityOne ʚ ʩʠʩʪʝʤʝ ʛʝʣʴ-ʜʦʢʫʤʝʥʪʘʮʠʠ Gel-

Doc XR (Bio-Rad, USA). ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ɼʅʂ-ʩʧʝʢʪʨʦʚ ʦʧʳʪ 

ʧʦʚʪʦʨʷʣʠ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʨʘʟ. 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ POPGENE 

1.31 [15] ʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʢʨʦʩʘ GenAlEx6 [16] ʜʣʷ MS-Excel ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ: ʜʦʣʠ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95) [17], ʘʙʩʦʣʶʪʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (na), 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʯʠʩʣʘ ʘʣʣʝʣʝʡ (ne) [18], ʦʞʠʜʘʝʤʦʡ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʠ (HE) [19].  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ, ʘ ʜʣʷ  (ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ) ʠ  

(ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ) ʧʨʠʤʝʥʷʣʠ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʠʰʝʨʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʜʣʷ 

ʧʦʧʫʣʷʮʠʦʥʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʦʚ (STATISTICA10). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ P. sylvestris ʚʳʷʚʣʝʥʦ 74 ISSR-PCR ʤʘʨʢʝʨʘ, ʠʟ 

ʢʦʪʦʨʳʭ 67 ʙʳʣʠ ʧʦʣʠʤʦʨʬʥʳʤʠ (P95= 0,905). ɼʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚʳʰʝ ʚ 

ʧʦʧʫʣʷʮʠʠ GN (P95=0,842), ʘ ʥʠʞʝ ð ʚ KR (P95=0,679). ʏʠʩʣʦ ISSR-PCR ʤʘʨʢʝʨʦʚ 

P. sylvestris ʚʘʨɹʠʨʦʚʘʣʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʡʤʝʨʘ: ʦʪ 13 (ʧʨʘʡʤʝʨʳ CR-212 ʠ M27) ʜʦ 

19 (ʧʨʘʡʤʝʨ CR-215), ʘ ʠʭ ʨʘʟʤʝʨʳ ð ʦʪ 200 ʜʦ 1550 ʧ. ʥ. 

ʏʠʩʣʦ ʧʦʣʠʤʦʨʬʥʳʭ ʤʘʨʢʝʨʦʚ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ P. sylvestris ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 12 ʜʦ 18, ʘ 

ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ISSR-PCR ʧʨʘʡʤʝʨʘ ʢʦʣʝʙʘʣʘʩʴ ʦʪ 0,867 ʜʦ 

0,947 (ʊʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1. 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ISSR-PCR ʄɸʈʂɽʈʆɺ ʏɽʊʓʈɽʍ ʇʆʇʋʃʗʎʀʁ 

 P. sylvestris ɺ ʇɽʈʄʉʂʆʄ ʂʈɸɽ 
 

ISSR-

ʧʨʘʡ-

ʤʝʨʳ 

ʅʫʢʣʝ-

ʦʪʠʜʥʘʷ 

ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴ-

ʥʦʩʪʴ 

(5'Ÿ 3') 

ɼʣʠʥʘ 

ʬʨʘʛʤʝʥ-

ʪʦʚ, 

ʧʥ 

ʏʠʩʣʦ ʠ ʯʘʩʪʦʪʘ ʧʦʣʠʤʦʨʬʥʳʭ ISSR-PCR 

ʤʘʨʢʝʨʦʚ ʚ ʧʦʧʫʣʷʮʠʷʭ 

ʅʘ ʦʙʱʫʶ 

ʚʳʙʦʨʢʫ 

GN KR UK BS P N 

ISSR-1 (ɸʉ)8T 220ï1350 9(0,643) 5(0,500) 6(0,750) 6(0,750) 12(0,857) 14 

CR-212 (CT)8TG 230ï1044 8(0,615) 6(0,667) 9(0,818) 9(0,818) 12(0,917) 13 

CR-215 (CA)6GT 200ï1150 14(0,737) 13(0,813) 11(0,846) 12(0,857) 18(0,947) 19 

M27 (GA)8C 200ï910 10(0,769) 8(0,800) 8 (0,889) 9 (0,818) 12(0,923) 13 

X10 (AGC)6C 200ï1550 7(0,778) 6(0,600) 7(0,778) 6(0,600) 13(0,867) 15 

ɺʩʝʛʦ (ʯʘʩʪʦʪʘ) 48(0,842) 38(0,679) 40(0,800) 42(0,778) 67(0,905) 74 

ʇʨʠʤʝʯʘʥʠʝ: GN ð ɻʘʠʥʩʢʘʷ, KR ð ʂʘʨʘʛʘʡʩʢʘʷ, BS ð ɹʦʣʴʰʝʩʦʩʥʦʚʩʢʘʷ, UK ð ʖʛʦ-ʂʘʤʩʢʘʷ 

ʧʦʧʫʣʷʮʠʠ P. sylvestris; ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʘ ʯʘʩʪʦʪʘ ʧʦʣʠʤʦʨʬʥʳʭ ʬʨʘʛʤʝʥʪʦʚ. 

95ʈ ɽʅ
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ʅʘʠʤʝʥʴʰʘʷ ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95=0,679) ʦʪʤʝʯʝʥʘ ʚ ʧʦʧʫʣʷʮʠʠ KR, ʘ 

ʥʘʠʙʦʣʴʰʘʷ (P95=0,842) ð ʚ GN. ɿʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʘʟʣʠʯʘʶʪʩʷ ʥʝʜʦʩʪʦʚʝʨʥʦ, 

ʪʘʢ ʢʘʢ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʠʰʝʨʘ ʨʘʚʝʥ 1,072, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʢʨʠʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ Fst=1,96. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ ʚʘʞʥʳ ʫʥʠʢʘʣʴʥʳʝ (R), ʪʦ 

ʝʩʪʴ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʚʳʙʦʨʢʝ, ʤʘʨʢʝʨʳ. ɺ ʠʟʫʯʝʥʥʳʭ ʚʳʙʦʨʢʘʭ P. sylvestris 

ʚʳʷʚʣʝʥʦ 12 ʫʥʠʢʘʣʴʥʳʭ ISSR-PCR ʤʘʨʢʝʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʚʳʙʦʨʢʘʭ GN, BS, UK ʚʳʷʚʣʝʥʦ 

ʧʦ 1 ʫʥʠʢʘʣʴʥʦʤʫ ISSR-PCR ʤʘʨʢʝʨʫ, ʚ ʚʳʙʦʨʢʝ KR ð 9 (ʊʘʙʣʠʮʘ 2).  
 

ʊʘʙʣʠʮʘ 2. 

ɻɽʅɽʊʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʏɽʊʓʈɽʍ ʇʆʇʋʃʗʎʀʁ P. sylvestris 
 

ɺʳʙʦʨʢʘ HE na ne R 

GN 0,212 (0,023) 1,662 (0,476) 1,358 (0,369) 1 (0,014) 

KR 0,187 (0,022) 1,568 (0,499) 1,309 (0,348) 9 (0,122) 

UK 0,173 (0,022) 1,568 (0,499) 1,282 (0,333) 1 (0,014) 

BS 0,174 (0,021) 1,595 (0,494) 1,280 (0,326) 1 (0,014) 

ʅʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ 0,187 (0,022) 1,905 (0,295) 1,402 (0,308) 12 (0,162) 

ʇʨʠʤʝʯʘʥʠʝ: HE ð ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ; na ð ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ; ne ð 

ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʥʘ ʣʦʢʫʩ (ʫ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʢʦʙʢʘʭ ʜʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ 

ʦʪʢʣʦʥʝʥʠʷ); R ð ʯʠʩʣʦ ʨʝʜʢʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʘ ʠʭ ʜʦʣʷ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʬʨʘʛʤʝʥʪʦʚ. 

 

ʉʨʝʜʥʷʷ ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ (HE) ʥʘ ʦʙʱʫʶ ʚʳʙʦʨʢʫ P. sylvestris ʩʦʩʪʘʚʠʣʘ 

0,187. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʥʘʠʙʦʣʴʰʠʡ ʚ ʚʳʙʦʨʢʝ GN (HE  = 0,212), ʘ ʥʘʠʤʝʥʴʰʠʡ (HE =0,173) ð 

ʚ ʚʳʙʦʨʢʝ UK (ʊʘʙʣʠʮʘ 2). ɿʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʦʧʫʣʷʮʠʡ GN ʠ UK ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʨʠ ʟʥʘʯʝʥʠʠ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʌʠʰʝʨʘ, ʨʘʚʥʳʤ 0,366, ʥʝʟʥʘʯʠʤʳ. 

ɸʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ (na) ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʨʘʚʥʦ 1,905, ʘ ɻ ʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ 

ʘʣʣʝʣʝʡ (ne) ð 1,402. ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (na =1,662) ʦʪʤʝʯʝʥ ʚ ʧʦʧʫʣʷʮʠʠ GN, ʘ 

ʤʠʥʠʤʘʣʴʥʳʡ (na = 1,568) ð ʚ KR. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʣʝʣʝʡ (ne) ʚʳʷʚʣʝʥʦ 

ʚ ʧʦʧʫʣʷʮʠʠ GN ʠ ʩʦʩʪʘʚʠʣʦ 1,358, ʘ ʥʘʠʤʝʥʴʰʝʝ ð ʚ BS ʠ ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ 1,280. 

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʧʦʧʫʣʷʮʠʷʭ 

GN ʠ KR, ʘ ʪʘʢʞʝ GN ʠ BS ̫ ʚʣʷʶʪʩʷ ʥʝʟʥʘʯʠʤʳʤʠ, ʪʘʢ ʢʘʢ ʜʣʷ na ʢʨʠʪʝʨʠʡ ʉʪʲʶʜʝʥʪʘ 

ʩʦʩʪʘʚʠʣ 0,14, ʘ ʜʣʷ ne ð 0,16, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ tst = 1,96. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ GN, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ɻʘʠʥʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʥʘ ʩʝʚʝʨʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʠʟʫʯʝʥʥʳʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ (P95=0,842; HE = 0,212; ne = 1,358; R = 1). ɸ ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʚ GN 

(P95=0,842), ʪʘʢ ʞʝ ʥʘʠʙʦʣʴʰʘʷ.  

ɺ ʨʘʙʦʪʝ ɸ. ʀ. ɺʠʜʷʢʠʥʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [20] ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʠʟ ʉʝʚʝʨʦʜʚʠʥʩʢʦʡ, ɺʝʨʭʥʝʚʝʪʣʫʞʩʢʦʡ ʠ ɺʝʪʣʫʞʩʢʦ-ɺʷʪʩʢʦʡ ʧʦʧʫʣʷʮʠʡ 

ʚʦʩʪʦʢʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʢʦʪʦʨʘʷ ʛʨʘʥʠʯʠʪ ʩʦ ʉʨʝʜʥʠʤ ʋʨʘʣʦʤ. ɺ ʠʟʫʯʝʥʥʳʭ 

ʪʨʝʭ ʧʦʧʫʣʷʮʠʷʭ P. sylvestris, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʚʥʠʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʇʎʈ ʚʳʷʚʣʝʥʦ 

114 ISSR-PCR ʤʘʨʢʝʨʦʚ, ʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʚ ʂʠʪʘʝ ʃʠ ʍʫʵʡʶʡ ʩ 

ʩʦʘʚʪʦʨʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 108 ISSR-PCR ʤʘʨʢʝʨʦʚ [21]. ɼʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ (P95) ʚ 

ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʧʦʧʫʣʷʮʠʡ ʩ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʈʦʩʩʠʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, 

ʯʝʤ ʚ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʠ ʩʦʩʪʘʚʠʣʘ 0,956 [20],  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʢʘʢ 

ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʠ ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʚʳʩʦʢʠ (P95 = 0,905; na = 1,905), 

ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʯʠʩʣʦ ʘʣʣʝʣʝʡ ʠʤʝʶʪ ʩʨʝʜʥʠʝ ʜʣʷ ʚʠʜʘ ʟʥʘʯʝʥʠʷ 

(HE = 0,187; ne = 1,402).  

ʉʦʜʝʨʞʘʥʠʝ ʩʤʦʣʷʥʳʭ ʢʠʩʣʦʪ ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ɽʚʨʘʟʠʠ 

ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʧʨʠʯʠʥ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʷʚʠʪʴ ʨʦʣʴ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʚ ʩʠʥʪʝʟʝ 

ʘʙʩʮʠʟʦʚʦʡ ʢʠʩʣʦʪʳ, ʦʙʣʘʜʘʶʱʝʡ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
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ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ, ʪ. ʝ. ʙʠʦʣʦʛʠʠ ʚʠʜʘ. ʉʦʛʣʘʩʥʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ 

ʨʘʟʚʠʪʠʝ ʧʦʧʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʫʩʪʦʡʯʠʚʦʝ. ʆʩʦʙʝʥʥʦʩʪʴ Erodium tataricum ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʥʘ ʚʩʝʭ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ ʠʤʝʝʪʩʷ ʦʙʠʣʴʥʦʝ ʦʧʫʰʝʥʠʝ, ʥʦ ʚ ʩʪʘʨʦʤ 

ʛʝʥʝʨʘʪʠʚʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʦʧʫʰʝʥʠʝ ʥʘ ʣʠʩʪʴʷʭ ʫʤʝʥʴʰʘʝʪʩʷ. ʈʘʟʤʥʦʞʝʥʠʝ 

ʚʠʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʤʝʥʥʳʤ ʧʫʪʝʤ. ɺ ʩʫʙʩʝʥʠʣʴʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʚʦʟʤʦʞʥʘ ʩʪʘʨʯʝʩʢʘʷ ʧʘʨʪʠʢʫʣʷʮʠʷ. 

 

Abstract. Erodium tataricum is a herbaceous perennial multi-headed tap-root (caudex) plant. 

Hemicryptophyte. Endemic. The ontogenetic structure was studied in the shrub-herb-grass 

petrophytic steppe. Individuals of the species have four periods and ten ontogenetic states. It was 

revealed that the population is normal with an incomplete spectrum. In accordance with 

the classification of A. A. Uranova and O. V. Smirnova the population is definitive. According to 

the criterion of the absolute maximum, the population is young. The ontogenetic spectrum of 

the population is left-sided. A specific ontogenetic spectrum corresponds to a characteristic 

ontogenetic spectrum, i.e. biology of the species. According to the ontogenetic spectrum, 

the development of the population is characterized as sustainable. The peculiarity of Erodium 

tataricum is that on all aerial parts of the plant there is abundant pubescence, but in the old 

generative ontogenetic state, pubescence on the leaves decreases. Reproduction of the species is 

carried out by seed. In the subsenile ontogenetic state, senile particulation is possible. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Erodium tataricum, ʦʩʦʙʴ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʧʦʧʫʣʷʮʠʷ, 

ʪʠʧ, ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʍʘʢʘʩʠʷ. 

 

Keywords: Erodium tataricum, individual, ontogenetic states, population, type, ontogenetic 

structure, Khakassia. 
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ɺʚʝʜʝʥʠʝ 

ʋʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʂ 

ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʳʤʠʨʘʥʠʶ ʩʢʣʦʥʥʳ ʚʠʜʳ ʨʝʜʢʠʝ, ʵʥʜʝʤʠʯʥʳʝ ʠʣʠ ʠʤʝʶʱʠʝ 

ʧʦʥʠʞʝʥʥʳʝ ʨʝʛʝʥʝʨʘʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ [1]. ʀʟʫʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʨʝʜʢʠʭ, 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʠʜʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʧʦʧʫʣʷʮʠʠ, ʠʟʫʯʝʥʠʷ ʦʥʪʦʛʝʥʝʟʘ ʠ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʦʥʪʦʛʝʥʝʟʘ, ʞʠʟʥʝʥʥʦʩʪʠ ʦʩʦʙʝʡ ʠ 

ʧʦʧʫʣʷʮʠʠ, ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ [2ï3]. 

 ʆʜʥʠʤ ʠʟ ʨʝʜʢʠʭ ʷʚʣʷʝʪʩʷ Erodium tataricum Willd. (ɾʫʨʘʚʝʣʴʥʠʢ ʪʘʪʘʨʩʢʠʡ) ʨʝʜʢʠʡ 

ʚʠʜ ʩʦ ʩʪʘʪʫʩʦʤ 3(R), ʟʘʥʝʩʝʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [4].  

ʕʥʜʝʤʠʢ. ɺʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʶʛʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ 

ʍʘʢʘʩʠʷ, ʘ ʠʤʝʥʥʦ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟʝʨʘ ʐʠʨʘ, ʧʦʩʝʣʢʘ ʋʩʪʴ-ɹʶʨʴ ʠ ʧʦʩʝʣʢʘ ʀʶʩ [5].  

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚʠʜ ʥʘ ʢʘʤʝʥʠʩʪʳʭ ʠ ʱʝʙʥʠʩʪʳʭ ʩʢʣʦʥʘʭ ʚ ʩʪʝʧʥʦʤ ʠ ʣʝʩʦʩʪʝʧʥʦʤ 

ʧʦʷʩʘʭ. 

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʠʧʫ ʩʫʙʩʪʨʘʪʘ Erodium tataricum ̫ ʚʣʷʝʪʩʷ ʦʙʣʠʛʘʪʥʳʤ ʧʝʪʨʦʬʠʪʦʤ, 

ʯʪʦ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʪʘʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʠ ʤʘʣʦ ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʪʝʥʠʡ ʫʩʣʦʚʠʷʭ ʩ ʥʝʙʦʛʘʪʳʤʠ ʩʫʙʩʪʨʘʪʘʤʠ ʤʦʛʣʠ 

ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʤʘʣʦ ʢʦʥʢʫʨʝʥʪʥʦ ʩʧʦʩʦʙʥʳʝ, ʠʤʝʶʱʠʝ ʫʟʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʘʤʧʣʠʪʫʜʫ 

ʵʥʜʝʤʠʯʥʳʝ ʚʠʜʳ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʧʫʣʷʮʠʷ Erodium tataricum ʙʳʣʘ ʦʧʠʩʘʥʘ ʥʘ ʶʛʝ ʍʘʢʘʩʠʠ ʚʜʦʣʴ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ 

ɹʝʣʳʡ ʀʶʩ ʚ 12ï15 ʢʤ ʦʪ ʩ. ʏʝʨʥʦʝ ʦʟʝʨʦ (ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʥʘʛʦʨʴʷ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ). 

Erodium tataricum ʦʧʠʩʘʥ ʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʡ ʧʝʪʨʦʬʠʪʥʦʡ ʩʪʝʧʠ. 

ʇʨʦʚʦʜʠʣʦʩʴ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʬʠʪʦʮʝʥʦʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ 

ʇ. ɼ. ʗʨʦʰʝʥʢʦ [6].  

ɺʳʷʚʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, ʦʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʚʷʥʦʛʦ ʷʨʫʩʘ (ʆʇʇ), 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʘ (ʇʇɺ). ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ 

ʟʘʣʦʞʝʥʠʷ ʢʚʘʜʨʘʪ ð ʩʝʪʦʢ [7]. 

ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʠ ʚʠʜʘ ʠʟʫʯʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ 

ʃ. ɹ. ɿʘʫʛʦʣʴʥʦʚʦʡ [8]. ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ ʟʘʢʣʘʜʳʚʘʣʠ 

ʪʨʘʥʩʝʢʪʫ ʨʝʛʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ ð 20 x 1 ʤ, ʢʦʪʦʨʘʷ ʧʦʜʝʣʝʥʘ ʥʘ 20 ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 1 ʤ2. 

ʅʘ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʢʘʨʪʠʨʦʚʘʥʠʝ ʦʩʦʙʝʡ Erodium tataricum. ɺʩʝʛʦ ʥʘ 

ʪʨʘʥʩʝʢʪʝ ʦʧʠʩʘʥʦ 36 ʦʩʦʙʝʡ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 2,25 ʦʩʦʙʝʡ ʥʘ 1 ʤ2.  

ɹʠʦʤʦʨʬʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʀ. ɻ. ʉʝʨʝʙʨʷʢʦʚʘ [9], ʂ. 

ʈʘʫʥʢʠʝʨʘ [10]. 

ʊʠʧ ʧʦʧʫʣʷʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸ. ɸ. ʋʨʘʥʦʚʘ, ʆ. ɺ. ʉʤʠʨʥʦʚʦʡ [11], 

ʅ. ɸ. ʊʦʨʦʧʦʚʦʡ, ʆ. ɺ. ʉʤʠʨʥʦʚʦʡ [12]. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʧʫʣʷʮʠʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤ 

ʩʧʝʢʪʨʦʤ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʦʧʫʣʷʮʠʠ Erodium tataricum ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʝ ʠ ʪʠʧʫ ʧʦʧʫʣʷʮʠʠ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦʧʫʣʷʮʠʷ ʦʧʠʩʘʥʘ ʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʦʡ ʧʝʪʨʦʬʠʪʥʦʡ ʩʪʝʧʠ. ʆʙʱʝʝ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 15ï20%. ɺ ʢʫʩʪʘʨʥʠʢʦʚʦʤ ʷʨʫʩʝ 

ʜʦʤʠʥʠʨʫʝʪ Caragana pygmaea (L.), ʚʳʩʦʪʘ, ʢʦʪʦʨʦʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 15 ʩʤ ʜʦ 25 ʩʤ. ɽʜʠʥʠʯʥʦ 
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ʧʨʦʠʟʨʘʩʪʘʶʪ Dasiphora fruticosa (L.) ʠ Cotoneaster melanocarpus (L.). ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʪʨʘʚʷʥʦʛʦ ʷʨʫʩʘ ʩʦʩʪʘʚʣʷʝʪ 40ï45%. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ 

ʩʦʩʪʘʚʠʣʦ 1%. 

Erodium tataricum ð ʪʨʘʚʷʥʠʩʪʦʝ ʤʥʦʛʦʣʝʪʥʝʝ ʤʥʦʛʦʛʣʘʚʦʝ ʩʪʝʨʞʥʝʢʦʨʥʝʚʦʝ 

(ʢʘʫʜʝʢʩʥʦʝ) ʨʘʩʪʝʥʠʝ. ʇʦ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʡ ʚʠʜ ʦʪʥʦʩʠʪʩʷ ʢ 

ʤʦʥʦʮʝʥʪʨʠʯʝʩʢʦʡ ʙʠʦʤʦʨʬʝ. ɺʠʜ ʥʝ ʩʧʦʩʦʙʝʥ ʢ ʘʢʪʠʚʥʦʤʫ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ.  

Erodium tataricum ð ʛʝʤʠʢʨʠʧʪʦʬʠʪ, ʧʦʯʢʠ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 

2 ʩʤ ʜʦ 4 ʩʤ.  

ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʚʝʪʫ ʠʩʩʣʝʜʫʝʤʳʡ ʚʠʜ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʩʚʝʪʦʣʶʙʠʚʳʭ ʨʘʩʪʝʥʠʡ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʚ ʩʪʝʧʠ ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʠʤʝʝʪ ʟʘʱʠʪʫ ʦʪ ʧʝʨʝʛʨʝʚʘ: ʜʚʘʞʜʳ 

ʧʝʨʠʩʪʦʨʘʩʩʝʯʝʥʥʳʡ ʣʠʩʪ.  

ʇʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʫ ʦʩʦʙʝʡ Erodium tataricum ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ ʯʝʪʳʨʝ ʧʝʨʠʦʜʘ ʠ ʜʝʩʷʪʴ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ (ʩʝʤʷ, ʧʨʦʨʦʩʪʦʢ, 

ʶʚʝʥʠʣʴʥʦʝ, ʠʤʤʘʪʫʨʥʦʝ, ʚʠʨʛʠʥʠʣʴʥʦʝ, ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʝ 

ʛʝʥʝʨʘʪʠʚʥʦʝ, ʩʪʘʨʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, ʩʫʙʩʝʥʠʣʴʥʦʝ ʠ ʩʝʥʠʣʴʥʦʝ).  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʝʡ ʨʘʟʣʠʯʥʳʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ 

Erodium tataricum ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʝ. 
 

ʊʘʙʣʠʮʘ. 

ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ERODIUM TATARICUM  
 

ʇʨʠʟʥʘʢʠ ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ 

j im v g1 g2 g3 ss s 

ɼʣʠʥʘ ʣʠʩʪʘ 
3,5+ī0,40 

3,0ï4,0 

4,58+ī0,38                       

1,0ï6,2 

5,14Ñ0,45 

2,5ï8,0 

7,5Ñ0,25 

6,0ï10,0 

8,6Ñ0,40 

6,0ï11,0 

8,6Ñ0,23 

7,0ï10,0 

4,4+0,38                       

1,0ï5,4 

3,5+ī0,30 

2,0ï3,0 

 

ɼʣʠʥʘ 

ʮʚʝʪʦʥʦʩʘ 

ð ð ð 6,28Ñ0,04 

6,0ï6,5 

ð ð ð ð 

ʂʦʣ-ʚʦ 

ʮʚʝʪʦʥʦʩʦʚ 

ð ð ð 2,3Ñ0,32 

1ï5 

4,25Ñ0,33 

2ï7 

1,1Ñ0,06 

1ï2 

ð ð 

ʂʦʣ-ʚʦ 

ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʧʦʙʝʛʦʚ  

ð ð 1,6Ñ0,31 

1ï5 

2,45Ñ0,35 

1ï7 

2,85Ñ0,22 

2ï5 

1,35Ñ0,15 

1ï3 

ð ð 

ʇʨʠʤʝʯʘʥʠʝ: M Ñ m, minïmax, ʛʜʝ ʧʦ ʯʠʩʣʠʪʝʣʶ: M ð ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ, m ð ʩʪʘʥʜʘʨʪʥʘʷ 

ʦʰʠʙʢʘ; ʧʦ ʟʥʘʤʝʥʘʪʝʣʶ: min ð ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʟʥʘʢʘ, max ð ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʟʥʘʢʘ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ: j ð ʶʚʝʥʠʣʴʥʦʝ, im ð ʠʤʤʘʪʫʨʥʦʝ, v ð 

ʚʠʨʛʠʥʠʣʴʥʦʝ, g1 ð ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, g2 ð ʟʨʝʣʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, g3 ð ʩʪʘʨʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, ss 

ð ʩʫʙʩʝʥʠʣʴʥʦʝ, s ð ʩʝʥʠʣʴʥʦʝ. 

 

ʉʝʤʝʥʘ ʦʚʘʣʴʥʳʝ, ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʦʯʝʥʴ ʤʝʣʢʠʝ 2ï3 ʤʤ ʚ ʜʣʠʥʫ ʠ 1ï2 ʤʤ ʚ ʰʠʨʠʥʫ. 

ʉʝʤʝʥʥʦʡ ʨʫʙʯʠʢ ʫʟʢʠʡ, ʧʦʯʪʠ ʣʠʥʝʡʥʳʡ, ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʨʝʙʨʝ. ʆʧʫʰʝʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʇʨʦʨʦʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʦʥʦʧʦʜʠʘʣʴʥʦ ʥʘʨʘʩʪʘʶʱʠʤ ʧʦʙʝʛʦʤ. ʊʝʨʤʠʥʘʣʴʥʘʷ 

ʧʦʯʢʘ ʧʨʠʢʨʳʪʘ ʦʩʥʦʚʘʥʠʷʤʠ ʩʝʤʷʜʦʣʴʥʳʭ ʣʠʩʪʴʝʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʯʚʳ. ɺ 

ʢʦʥʮʝ ʠʶʥʷ ʧʨʦʨʦʩʪʢʠ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʚʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ ʧʝʨʝʭʦʜʦʤ ʚ 

ʩʣʝʜʫʶʱʝʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʆʩʦʙʠ ʶʚʝʥʠʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘʨʘʩʪʘʷ ʤʦʥʦʧʦʜʠʘʣʴʥʦ, ʥʝʩʫʪ ʥʘ 

ʛʣʘʚʥʦʡ ʫʢʦʨʦʯʝʥʥʦʡ ʦʩʠ 2ï3 ʜʚʘʞʜʳ ʧʝʨʠʩʪʦʨʘʩʩʝʯʝʥʥʳʭ ʩʧʠʨʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʜʣʠʥʥʦʯʝʨʝʰʢʦʚʳʭ ʣʠʩʪʘ. ɼʣʠʥʘ ʣʠʩʪʘ ʜʦʩʪʠʛʘʝʪ ʦʪ 3,0 ʜʦ 4,0 ʩʤ. ɺʝʨʭʥʷʷ ʩʪʦʨʦʥʘ ʣʠʩʪʘ 

ʩʚʝʪʣʦ-ʟʝʣʝʥʘʷ, ʥʠʞʥʷʷ ʟʘ ʩʯʝʪ ʦʧʫʰʝʥʠʷ ð ʙʝʣʦʚʘʪʘʷ. 
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ɺ ʠʤʤʘʪʫʨʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʫ ʦʩʦʙʝʡ ʬʦʨʤʠʨʫʝʪʩʷ 3ï4 ʣʠʩʪʘ, ʜʣʠʥʘ 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1,0 ʩʤ ʜʦ 6,2 ʩʤ. ʌʦʨʤʘ ʣʠʩʪʘ ʜʚʘʞʜʳ ʧʝʨʠʩʪʦʨʘʩʩʝʯʝʥʥʘʷ ʥʘ 

ʣʠʥʝʡʥʳʝ ʪʫʧʦʚʘʪʳʝ ʠʣʠ ʩ 1ï2 ʟʫʙʯʠʢʘʤʠ ʜʦʣʴʢʠ. ɺ ʢʦʥʮʝ ʠʤʤʘʪʫʨʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʢʘʫʜʝʢʩ. 

ʆʩʦʙʠ ʚʠʨʛʠʥʠʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʷʚʣʷʶʪʩʷ 4ï5 ʣʠʩʪʴʝʚ ʩ ʫʜʣʠʥʝʥʥʳʤʠ ʯʝʨʝʰʢʘʤʠ. ɼʣʠʥʘ 

ʣʠʩʪʘ ʜʦʩʪʠʛʘʝʪ ʦʪ 2,5 ʩʤ ʜʦ 8,0 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 ʜʦ 5. ɺ 

ʚʠʨʛʠʥʠʣʴʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚʝʛʝʪʘʪʠʚʥʳʝ 

ʧʦʯʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʤʦʣʦʜʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʤʦʣʦʜʳʝ 

ʚʝʛʝʪʘʪʠʚʥʳʝ ʧʦʙʝʛʠ. 

ʈʘʟʥʦʨʦʜʥʦʩʪʴ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʦʪʤʝʯʘʣʘ ʄ. ʂ. ɺʦʨʦʥʠʥʘ [13]. ʈʘʟʥʦʨʦʜʥʦʩʪʴ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʯʠʩʣʘ ʮʚʝʪʦʥʦʩʦʚ ʠ ʮʚʝʪʢʦʚ. ʅʦ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʩʪʝʧʝʥʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫ ʦʩʦʙʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʠʦʤʦʨʬʳ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʪʤʠʨʘʥʠʷ. 

ʆʩʦʙʴ ʤʦʣʦʜʦʛʦ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʝʝʪ 1ï2 ʨʦʟʝʪʦʯʥʳʭ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʘ ʠ 2 ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʘ ʩ ʟʦʥʪʠʯʥʳʤ ʩʦʮʚʝʪʠʝʤ. ʃʝʧʝʩʪʢʠ ʥʝʩʢʦʣʴʢʦ 

ʥʝʨʘʚʥʳʝ, 6ï10 ʤʤ ʜʣʠʥʦʡ, ʦʙʨʘʪʥʦʷʡʮʝʚʠʜʥʳʝ, ʬʠʦʣʝʪʦʚʦ-ʧʫʨʧʫʨʦʚʳʝ. ɼʣʠʥʘ ʮʚʝʪʦʥʦʩʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʩʤ ʜʦ 6,5 ʩʤ. ʄʥʦʛʦʣʝʪʥʷʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʛʣʘʚʳʤ ʠʣʠ 

ʪʨʝʭʛʣʘʚʳʤ ʢʘʫʜʝʢʩʦʤ, ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚʝʪʚʠʩʪʳʡ ʢʘʫʜʝʢʩ, ʢʦʪʦʨʳʡ ʥʘʨʘʩʪʘʝʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʪʷʛʠʚʘʥʠʷ ʚ ʧʦʯʚʫ ʦʩʥʦʚʘʥʠʷ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ ʧʦʩʣʝ ʦʪʤʠʨʘʥʠʷ ʝʛʦ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ. ʆʙʨʘʟʫʶʪʩʷ ʛʦʜʠʯʥʳʝ ʧʦʜʟʝʤʥʳʝ ʧʨʠʨʦʩʪʳ ʢʘʫʜʝʢʩʘ. ʆʪ ʫʟʣʦʚ ʢʘʫʜʝʢʩʘ 

ʦʪʭʦʜʠʪ ʪʦʥʢʠʝ ʧʨʠʜʘʪʦʯʥʳʝ ʢʦʨʥʠ. ʂʦʥʯʠʢ ʛʣʘʚʥʦʛʦ ʢʦʨʥʷ ʥʘʯʠʥʘʝʪ ʦʪʤʠʨʘʪʴ, ʤʦʱʥʦʝ 

ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʶʪ ʙʦʢʦʚʳʝ ʢʦʨʥʠ. 

ɺ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ: ʣʠʩʪʴʷ 

ʜʣʠʥʥʦʯʝʨʝʰʢʦʚʳʝ, ʟʝʣʝʥʳʝ, ʜʣʠʥʘ ʣʠʩʪʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 6,0ï11,0 ʩʤ. ʂʦʣʠʯʝʩʪʚʦ 

ʚʝʛʝʪʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ 2ï5. ʅʘ ʦʩʦʙʠ ʨʘʟʚʠʚʘʶʪʩʷ 2ï7 ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʘ, ʛʫʩʪʦ ʫʩʘʞʝʥʳ 

ʤʝʣʢʠʤʠ ʧʨʦʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ. 

ɺ ʩʪʘʨʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠʤʝʝʪʩʷ ʤʦʱʥʘʷ ʨʦʟʝʪʢʘ 

ʧʨʠʢʦʨʥʝʚʳʭ ʣʠʩʪʴʝʚ ʠ ʙʝʟʣʠʩʪʥʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ. ʈʘʩʪʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʮʚʝʪʫʱʝʤ 

ʩʦʩʪʦʷʥʠʠ. ɼʣʠʥʘ ʣʠʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 7,0ï10,0 ʩʤ ʠ ʦʧʫʰʝʥʠʝ ʥʘ ʣʠʩʪʝ ʠʩʯʝʟʘʝʪ. ʏʠʩʣʦ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ 2ï7, ʯʠʩʣʦ ʚʝʛʝʪʘʪʠʚʥʳʭ 2ï5. ʅʦʚʳʝ ʧʦʙʝʛʠ ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʧʦʯʝʢ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʘ ʧʨʷʤʦʡ ʯʘʩʪʠ ʢʘʫʜʝʢʩʘ, ʢʦʪʦʨʳʡ ʩʪʘʥʦʚʠʪʩʷ ʧʷʪʠ-ʚʦʩʴʤʠʛʣʘʚʳʤ. 

ɺ ʩʫʙʩʝʥʠʣʴʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʮʝʩʩʳ ʮʚʝʪʝʥʠʷ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. 

ʂʘʫʜʝʢʩ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʫʨʘʟʨʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɺ ʩʝʥʠʣʴʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʢʘʫʜʝʢʩ ʢʦʨʦʪʢʠʡ. ʆʩʦʙʠ ʠʤʝʶʪ ʣʠʩʪʴʷ 

ʜʣʠʥʦʡ ʦʪ 2,0 ʩʤ ʜʦ 3,0 ʩʤ, ʢʦʪʦʨʳʝ ʩʭʦʞʠ ʩ ʣʠʩʪʴʷʤʠ ʚ ʶʚʝʥʠʣʴʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ. 

ɺ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʢʘʞʜʦʝ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʠ 

ʧʦʜ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪ. ʝ. ʜʣʷ ʚʠʜʘ ʭʘʨʘʢʪʝʨʥʘ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ ʦʥʪʦʛʝʥʝʟʘ. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʦʜʘ Geranium (L.) ʥʘ 

ʚʠʜʦʚʦʤ ʫʨʦʚʥʝ ʷʚʣʷʶʪʩʷ ʦʧʫʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ, ʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ [14]. 

ʋ Erodium tataricum ʥʘ ʚʩʝʭ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ ʦʙʠʣʴʥʦʝ ʦʧʫʰʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʚʠʣʠʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʚ ʩʪʘʨʦʤ 
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ʛʝʥʝʨʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʧʫʰʝʥʠʝ ʥʘ ʣʠʩʪʴʷʭ ʠ ʚʝʛʝʪʘʪʠʚʥʦʤ ʧʦʙʝʛʝ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʣʠʩʪʴʷ ʦʧʫʰʝʥʳ ʧʨʦʩʪʳʤʠ ʙʝʣʳʤʠ 

ʧʨʠʞʘʪʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʦʧʫʰʝʥʘ ʯʘʰʝʯʢʘ (ʈʠʩʫʥʦʢ 1). 

 

 
 
ʈʠʩʫʥʦʢ 1. ʆʧʫʰʝʥʠʝ ʯʘʰʝʯʢʠ Erodium tataricum ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ (ʬʦʪʦ ʘʚʪʦʨʘ, 2019). 

 

ʊʨʠʭʦʤʳ Erodium tataricum ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʦʩʪʦʤʫ ʪʠʧʫ ʢʨʦʶʱʠʭ ʚʦʣʦʩʢʦʚ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʢʣʝʪʦʯʥʳʝ ʚʳʨʦʩʪʳ ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ɸ. ɸ. ʋʨʘʥʦʚʘ ʠ ʆ. ɺ. ʉʤʠʨʥʦʚʦʡ (1969) ʧʦʧʫʣʷʮʠʷ 

ʷʚʣʷʝʪʩʷ ʜʝʬʠʥʠʪʠʚʥʦʡ. ʇʦ ʢʨʠʪʝʨʠʶ ʘʙʩʦʣʶʪʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʧʦʧʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʤʦʣʦʜʦʡ.  

ʉʦʛʣʘʩʥʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʆ. ɺ. ʉʤʠʨʥʦʚʦʡ ʠ ʅ. ɸ. ʊʦʨʦʧʦʚʦʡ 

(2004) ʧʦʧʫʣʷʮʠʶ ʦʪʥʝʩʣʠ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩ ʥʝʧʦʣʥʦʯʣʝʥʥʳʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʤ 

ʩʧʝʢʪʨʦʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʯʪʠ ʚʩʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʦʪʩʫʪʩʪʚʫʶʪ ʣʠʰʴ 

ʦʩʦʙʠ ʩʝʥʠʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʈʠʩʫʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʧʦʧʫʣʷʮʠʠ Erodium tataricum. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʩʦʩʪʦʷʥʠʷ: p ð ʧʨʦʨʦʩʪʦʢ, j ð ʶʚʝʥʠʣʴʥʦʝ, im ð ʠʤʤʘʪʫʨʥʦʝ, v ð ʚʝʨʛʠʥʠʣʴʥʦʝ, g1 ð ʤʦʣʦʜʦʝ 

ʛʝʥʝʨʘʪʠʚʥʦʝ, g2 ð ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, g3 ð ʩʪʘʨʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ, ss ð ʩʫʙʩʝʥʠʣʴʥʦʝ, s 

ð ʩʝʥʠʣʴʥʦʝ. 
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ɺ ʧʦʧʫʣʷʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʣʝʚʦʩʪʦʨʦʥʥʠʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ. ʇʠʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʆʩʦʙʠ ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ 

ʩʦʩʪʘʚʣʷʶʪ 22,22%, ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ ð 72,22%, ʦʩʦʙʠ ʧʦʩʪʛʝʥʝʨʘʪʠʚʥʦʛʦ ð 2,78%. 

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʃ. ɹ. ɿʘʫʛʦʣʴʥʦʚʦʡ (1994) ʜʣʷ ʩʪʝʨʞʥʝʢʦʨʥʝʚʳʭ ʨʘʩʪʝʥʠʡ 

ʭʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʶʪʩʷ ʣʝʚʦʩʪʦʨʦʥʥʠʡ ʠ ʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʧʝʢʪʨʳ. 

ʈʘʟʚʠʪʠʝ ʧʦʧʫʣʷʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʫʩʪʦʡʯʠʚʦʝ, ʢʦʥʢʨʝʪʥʳʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʥʦʤʫ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʝʨʠʦʜʳ ʠ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʫ Erodium tataricum ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ: 

ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ (ʩʝʤʝʥʘ), ʧʨʝʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ (ʦʩʦʙʠ ʶʚʝʥʠʣʴʥʦʛʦ, ʠʤʤʘʪʫʨʥʦʛʦ, 

ʚʠʨʛʠʥʠʣʴʥʦʛʦ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ), ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ (ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ, ʩʪʘʨʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ), ʧʦʩʪʛʝʥʝʨʘʪʠʚʥʳʡ ʧʝʨʠʦʜ (ʦʩʦʙʠ 

ʩʫʙʩʝʥʠʣʴʥʦʛʦ ʠ ʩʝʥʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ). 

ʀʟʫʯʠʚ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʧʦʧʫʣʷʮʠʷ 

ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ ʥʝʧʦʣʥʦʯʣʝʥʥʦʡ. ʇʦ ʪʠʧʫ ʧʦʧʫʣʷʮʠʷ ʷʚʣʷʝʪʩʷ ʤʦʣʦʜʦʡ ʠ 

ʜʝʬʠʥʠʪʠʚʥʦʡ. 

ɺ ʧʦʧʫʣʷʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʣʝʚʦʩʪʦʨʦʥʥʠʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ. ʂʦʥʢʨʝʪʥʳʡ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʩʧʝʢʪʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʥʦʤʫ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʠ. 

ʈʘʟʤʥʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʤʝʥʥʳʤ ʧʫʪʝʤ, ʚʩʷ ʧʨʦʛʨʘʤʤʘ ʦʥʪʦʛʝʥʝʟʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʜʥʦʤ ʧʦʢʦʣʝʥʠʠ, ʚʦʟʤʦʞʥʘ ʩʪʘʨʯʝʩʢʘʷ ʧʘʨʪʠʢʫʣʷʮʠʷ ʚ ʩʫʙʩʝʥʠʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʤʦʣʦʞʝʥʠʶ. 

ʅʘ ʚʩʝʭ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʷʭ ʨʘʩʪʝʥʠʷ ʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʤʝʝʪʩʷ ʦʙʠʣʴʥʦʝ ʦʧʫʰʝʥʠʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʠʟʚʠʣʠʩʪʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʥʦ ʚ ʩʪʘʨʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʧʫʰʝʥʠʝ ʥʘ ʣʠʩʪʴʷʭ ʫʤʝʥʴʰʘʝʪʩʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. von Tobias W. D., Eckstein R. L. Bedeutung genetischer Faktoren f¿r die Wieder-

ansiedlung seltener Pflanzengemeinschaften // Naturschutz und Landschaftsplanung. 2008. V. 40. 

P. 1. 

2. ʀʣʴʠʥʘ ɺ. ʅ. ʆʥʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʥʦʧʦʧʫʣʷʮʠʡ Polygala sibirica L. 

(Polygalaceae) ʚ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ // 

ʀʟʚʝʩʪʠʷ ʂʦʤʠ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʋʨʆ ʈɸʅ. 2018. ˉ1 (33). ʉ. 28-35.  

3. Barsukova I. N, Leonova T. V. Biological peculiarities and characteristics of Erodium 

tataricum Willd. cenopopulation in Khakasia // BIO Web of Conferences. 2019. 

https://doi.org/10.1051/bioconf/20191600004 

4. ɸʨʪʘʤʦʥʦʚ ɺ. ʀ. ʈʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʨʘʩʪʝʥʠʷ. ʇʦ ʩʪʨʘʥʠʮʘʤ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʉʉʉʈ. 

ʅʦʚʦʩʠʙʠʨʩʢ, 1989.  

5. ʃʝʙʝʜʝʚ ɽ. ɸ. ʉʪʨʫʢʪʫʨʘ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʠʭ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ // ʇʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʫʯʘʩʪʢʘ çʆʟʝʨʘ ʐʠʨʘè 

ʟʘʧʦʚʝʜʥʠʢʘ çʍʘʢʘʩʩʢʠʡè. ɸʙʘʢʘʥ, 2011. 

6. ʗʨʦʰʝʥʢʦ ʇ. ɼ. ɻʝʦʙʦʪʘʥʠʢʘ (ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʤʝʪʦʜʳ). ʃ., 1969.  

7. ʈʘʤʝʥʩʢʠʡ ʃ. ɻ. ʀʟʙʨʘʥʥʳʝ ʨʘʙʦʪʳ. ʇʨʦʙʣʝʤʳ ʠ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʃ.: ʅʘʫʢʘ, 1971. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

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

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

ʤʦʥʠʪʦʨʠʥʛʘ: ʘʚʪʦʨʝʬ. ʜʠʩʩ. é ʜ-ʨʘ ʙʠʦʣ. ʥʘʫʢ. ʊʦʤʩʢ, 1994.  

9. ʉʝʨʝʙʨʷʢʦʚ ʀ. ɻ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʤʦʨʬʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡ. ʄ.: ɺʳʩʰʘʷ hʢʦʣʘ, 1962. 

10. Raunkiaer C. Types biologiques pour la geographie botanique. Oversigt over det Kgl // 

Danske Videnskabernes Selsk. Forhandl. 1905. ˉ5. P. 236. 

11. ʋʨʘʥʦʚ ɸ. ɸ., ʉʤʠʨʥʦʚʘ ʆ. ɺ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʨʘʟʚʠʪʠʷ 

ʧʦʧʫʣʷʮʠʡ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ // ɹʶʣ. ʄʆʀʇ. ʆʪʜ. ʙʠʦʣ. 1969. ʊ. 74. ˉ1. ʉ. 119-134.  

12. ʉʤʠʨʥʦʚʘ ʆ. ɺ., ʊʦʨʦʧʦʚʘ ʅ. ɸ. ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ 

(ɻ ʜʠʬʠʢʘʪʦʨʦʚ ʠ ʘʩʩʝʢʪʘʪʦʨʦʚ) ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʧʦʷʩʘ. ʆʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ // ɺʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʝ ʣʝʩʘ: ʠʩʪʦʨʠʷ ʚ 

ʛʦʣʦʮʝʥʝ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴ. 2004. ʊ. 1. ʉ. 154-164. 

13. ɺʦʨʦʥʠʥʘ ʄ. ʂ., ʃʠʧʘʪʢʠʥʘ ʆ. ʆ. ʎʝʥʦʧʦʧʫʣʷʮʠʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʚ ʩʪʝʧʥʦʡ 

ʯʘʩʪʠ ʟʘʧʦʚʝʜʥʠʢʘ çʍʘʢʘʩʩʢʠʡè // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʟʘʧʦʚʝʜʥʠʢʘ çʍʘʢʘʩʩʢʠʡè. 2003. ˉ2. ʉ. 45-

58. 

14. ɹʦʙʨʦʚ ɽ. ɻ.  ʌʣʦʨʘ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʄ.: ʅʘʫʢʘ, 1985. 397 ʩ.  

 

References: 

1. von Tobias, W. D., & Eckstein, R. L. (2008). Bedeutung genetischer Faktoren f¿r die 

Wieder-ansiedlung seltener Pflanzengemeinschaften. Naturschutz und Landschaftsplanung, 40, 1. 

2. Ilyina, V. N. (2018). Ontogenetic structure of Polygala sibirica L. (Polygalaceae) 

cenopopulations in habitats with varying degrees of anthropogenic impact. Izvestia of the Komi 

Scientific Center of the Ural Branch of the Russian Academy of Sciences, 1(33), 28-35. (in 

Russian). 

3. Barsukova, I. N, & Leonova, T. V. (2019). Biological peculiarities and characteristics of 

Erodium tataricum Willd. cenopopulation in Khakasia. BIO Web of Conferences. 

https://doi.org/10.1051/bioconf/20191600004 

4. Artamonov, V. I. (1989). Redkie i ischezayushchie rasteniya. Po stranitsam Krasnoi knigi 

SSSR. Novosibirsk. (in Russian). 

5. Lebedev, E. A. (2011). Struktura prirodnykh populyatsii redkikh vidov rastenii i ikh 

sovremennoe sostoyanie. Prirodnyi kompleks i bioraznoobrazie uchastka ñOzera Shiraò 

zapovednika ñKhakasskiiò. Abakan. (in Russian). 

6. Yaroshenko, P. D. (1969). Geobotanika (Osnovnye ponyatiya, napravleniya i metody). 

Leningrad. (in Russian). 

7. Ramenskii, L. G. (1971). Izbrannye raboty. Problemy i metody izucheniya rastitelônogo 

pokrova. Leningrad. (in Russian). 

8. Zaugolnova, L. B. (1994). Population structure of seed plants and problems of their 

monitoring: Authoref. Dr. diss. Tomsk. (in Russian). 

9. Serebryakov, I. G. (1962). Ekologicheskaya morfologiya rastenii. Moscow. (in Russian). 

10. Raunkiaer, C. (1905). Types biologiques pour la geographie botanique. Oversigt over det 

Kgl. Danske Videnskabernes Selsk. Forhandl, (5), 236. 

11. Uranov, A. A., & Smirnova, O. V. (1969). Klassifikatsiya i osnovnye cherty razvitiya 

populyatsii mnogoletnikh rastenii. Byul. MOIP. Otd. biol, 74(1), 119-134. (in Russian). 

12. Smirnova, O. V., & Toropova, N. A.  (2004). Main features of plant population biology 

(edificators and assemblers) of the modern forest belt. General concepts of population biology and 

plant ecology. East European forests: history in the Holocene and the present, 1, 154-164. (in 

Russian). 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

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

13. Voronina, M. K., & Lipatkina, O. O. (2003). Cenopopulations of endemic species in the 

steppe part of the Khakassky reserve. Scientific works of the Khakassky reserve, (2), 45-58. (in 

Russian). 

14. Bobrov, E. G. (1985). Flora of the Magadan region. Moscow. (in Russian). 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 17.08.2020 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

20.08.2020 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʂʨʳʣʦʚʘ ɽ. ɽ. ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Erodium tataricum Willd. // ɹʶʣʣʝʪʝʥʴ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ9. ʉ. 45-52. https://doi.org/10.33619/2414-2948/58/04 

 

Cite as (APA): 

Krylova, E. (2020). Population Characteristics Erodium tataricum Willd. Bulletin of Science 

and Practice, 6(9), 45-52. (in Russian). https://doi.org/10.33619/2414-2948/58/04 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 53 

ʋɼʂ 633.37:39 

AGRIS F40 

https://doi.org/10.33619/2414-2948/58/05 

 

ʇʆʃʋʇʋʉʊʓʅʅɸʗ ʈɸʉʊʀʊɽʃʔʅʆʉʊʔ ʐʀʈɺɸʅɸ 

 

Éʂʘʩʠʤʟʘʜʝ ʊ. ʕ., ORCID: 0000-0001-8922-821X, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʎʝʥʪʨʘʣʴʥʳʡ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, nushana_kasimova@yahoo.com 

 

SEMI-DESERT VEGETATION OF SHIRVAN 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʐʠʨʚʘʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʇʦʣʫʧʫʩʪʳʥʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʚʳʩʦʪʘʭ 1000 (1100) ï 1300 (1600) ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʋʩʪʘʥʦʚʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʘʩʩʦʮʠʘʮʠʡ Artemisia lerchianoso ð Salsola 

dendroidesosum ʠ Artemisia lerchianoso ð Ephemeretosum. ʆʧʨʝʜʝʣʝʥʳ ʠʟʤʝʥʝʥʠʷ ʪʘʢʩʦʥʦʚ ʚ 

ʧʦʣʫʧʫʩʪʳʥʷʭ ʟʘ 2010ï2014 ʛʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʧʦʣʫʧʫʩʪʳʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʘ ʬʦʨʤʠʨʫʶʪ 3 ʢʣʘʩʩʘ, 3 ʬʦʨʤʘʮʠʠ ʠ 

9 ʘʩʩʦʮʠʘʮʠʡ. 

 

Abstract. Data about semi-desert vegetation of Shirvan of Azerbaijan have been shown in 

the paper. Semi-desert territory distributed till 1000 (1100) ï 1300 (1600) m above sea level. 

Species components of Artemisia lerchianoso ð Salsola dendroidesosum and Artemisia 

lerchianoso ð Ephemeretosum associations have been established. Quantity of taxonôs in semi-

deserts for 2010ï2014 years have determined. Semi-desert vegetation of Shirvan formed by 3 class, 

3 formation and 9 association have been established. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʫʧʫʩʪʳʥʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʵʜʠʬʠʢʘʪʦʨ, ʐʠʨʚʘʥ. 

 

Keywords: semi-desert, vegetation, ediphicator, Shirvan. 

 

ɼʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʦʩʪʘʝʪʩʷ ʩʧʦʨʥʳʤ ʚʦʧʨʦʩ ʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʘ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʯʝʩʢʘʷ ʙʦʪʘʥʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʦ ʂʘʚʢʘʟʫ, ʦʰʠʙʦʯʥʦ ʦʪʥʦʩʷʪ ɸʟʝʨʙʘʡʜʞʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝʢʦʪʦʨʳʝ 

ʫʯʘʩʪʢʠ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ: ʐʠʨʚʘʥ, ʄʫʛʘʥ, ʄʠʣʴ, ʢ çʩʪʝʧʷʤè. ɸ. ɸ. ɻʨʦʩʩʛʝʡʤ 

ʦʪʤʝʯʘʝʪ, ʯʪʦ ʥʘ ʂʫʨʘ-ɸʨʘʢʩʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʫʩʪʳʥʥʘʷ, 

ʧʦʣʫʧʫʩʪʳʥʥʘʷ, ʧʦʣʫʩʪʝʧʥʘʷ, ʧʫʩʪʳʥʥʘʷ ʣʝʩʥʘʷ, ʣʫʛʦʚʦ-ʧʦʣʷʥʥʘʷ ʠ ʣʝʩʥʘʷ ʪʠʧʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [1]. 

ʇʦʣʫʧʫʩʪʳʥʠ ʧʨʦʩʪʠʨʘʶʪʩʷ ʜʦ ʚʳʩʦʪʳ 1000 (1100) ð 1300 (1600) ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʦʣʫʧʫʩʪʳʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʜʝʬʠʮʠʪ 

ʚʣʘʛʠ, ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʣʝʪʦʤ ʠ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚʳ. ʂʦʣʠʯʝʩʪʚʦ ʛʦʜʦʚʳʭ ʦʩʘʜʢʦʚ ʚ 

ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 200ï300 ʤʤ. ʆʩʘʜʢʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜʳ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʘʟʚʠʚʘʶʪʩʷ ʵʬʝʤʝʨʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʦʙʦʛʘʱʘʶʪ ʢʦʨʤʦʚʦʝ ʢʘʯʝʩʪʚʦ 

ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ. ɿʜʝʩʴ ʟʘʩʫʰʣʠʚʳʡ ʧʝʨʠʦʜ ʧʨʦʜʦʣʞʘʝʪʩʷ 4ï5 ʤʝʩʷʮʝʚ. ʊʘʢʠʝ ʩʣʦʞʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʠʚʦʜʷʪ ʚ ʧʦʣʫʧʫʩʪʳʥʷʭ ʢ ʨʘʟʚʠʪʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʩ 

ʥʝʩʣʦʞʥʳʤ ʩʦʩʪʘʚʦʤ. ɺ ʟʘʧʘʜʥʳʭ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʯʘʩʪʷʭ, ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʥʦʡ 
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ʚʣʘʞʥʦʩʪʴʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʣʫʯʰʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ð ʥʝʩʣʦʞʥʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ 

ʬʦʨʤʘʮʠʠ ʟʘʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʧʦʣʫʧʫʩʪʳʥʥʳʤʠ ʧʦʣʳʥʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʐʠʨʚʘʥʘ (ʥʘ ʧʦʜʦʰʚʝ ʄʘʣʦʛʦ ɻʘʨʘʤʠʥʩʢʦʛʦ 

ʭʨʝʙʪʘ).  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʳ ɻʦʙʫʩʪʘʥʩʢʦʛʦ, 

ɸʜʞʠʛʘʙʫʣʴʩʢʦʛʦ, ʂʶʨʜʝʤʠʨʩʢʦʛʦ, ʋʜʞʘʨʩʢʦʛʦ, ɿʘʨʜʘʙʩʢʦʛʦ, ɻʝʦʢʯʘʡʩʢʦʛʦ, ɸʛʜʘʰʩʢʦʛʦ, 

ɽʚʣʘʭʩʢʦʛʦ, ɸʭʩʫʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʐʠʨʚʘʥʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

ʵʢʩʧʝʜʠʮʠʠ, ʧʦʣʫʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʢʘʤʝʨʘʣʴʥʳʝ ʵʪʘʧʳ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 2008ï

2015 ʛʛ. ʇʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʪʦʙʨʘʥʳ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʜʣʷ ʵʢʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ [2ï5].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʝʚʳʭ ʤʘʨʰʨʫʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ɻʀʉ-

ʢʦʦʨʜʠʥʘʪ.  

ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʠʜʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʌʣʦʨʳ ʉʉʉʈ [6], ʂʘʚʢʘʟʘ [7], 

ɸʟʝʨʙʘʡʜʞʘʥʘ [8], ʩʦʚʨʝʤʝʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʠʥʪʝʨʥʝʪ ʢʘʪʘʣʦʛʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ [9].  

ɺ ʭʦʜʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʧʫʣʷʮʠʠ ʚʠʜʦʚ ʠ ʦʮʝʥʢʠ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʷʜ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢ: ʧʦ 

ɺ. ɸ. ʖʨʮʝʚʫ [10], ʠ ʧʦ ʈ. ɺ. ʂʘʤʝʣʠʥʫ [11]) ʠ ʪ. ʜ. 
 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʵʬʝʤʝʨʦʚ ʚ ʤʘʝ ʚ ʧʦʣʫʧʫʩʪʳʥʷʭ ʥʘʯʠʥʘʶʪ 

ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʨʘʩʪʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʦʣʫʢʫʩʪʘʨʥʠʢʠ ʠ ʢʫʩʪʘʨʥʠʯʢʠ. ʆʙʨʘʟʫʶʪ 

ʠhʨʦʢʫʶ ʬʦʨʤʘʮʠʶ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʩʦʣʷʥʢʘ ʜʨʝʚʦʚʠʜʥʘʷ (ʢʘʨʘʛʘʥ), ʛʝʥʛʠʟ 

ʛʦʨʥʳʡ, ʧʦʣʳʥʴ ʧʘʭʫʯʘʷ, ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ ʧʝʨʩʠʜʩʢʘʷ, ʝʞʦʚʥʠʢ ʙʝʟʣʠʩʪʥʳʡ ʠ ʜʨ. 

ʇʦʣʳʥʥʳʝ, ʢʘʨʘʛʘʥʦʚʳʝ ʠ ʛʝʥʛʠʟʦʚʳʝ ʧʦʣʫʧʫʩʪʳʥʠ ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʨʤʦʚʳʤʠ 

ʤʘʩʩʘʤʠ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ. ɺ ʧʦʣʳʥʥʳʭ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ ʚʤʝʩʪʝ ʩ 

ʵʬʝʤʝʨʘʤʠ ʫʯʘʩʪʚʫʶʪ ʠ ʙʦʙʦʚʳʝ ʠ ʨʘʟʥʦʪʨʘʚʥʳʝ ʨʘʩʪʝʥʠʷ.  

ʀʟ ʟʣʘʢʦʚʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ: ʤʷʪʣʠʢ ʣʫʛʦʚʦʡ Poa pratensis L., ʢʦʩʪʝʨ ʷʧʦʥʩʢʠʡ Bromus 

japonicus Thunb., ʧʣʝʚʝʣ ʞʝʩʪʢʠʡ Lolium rigidum Gaudin, ʤʦʨʪʫʢ ʚʦʩʪʦʯʥʳʡ Eremopyrum 

orientale (L.) Jaub. & Spach, ʤʦʨʪʫʢ ʧʰʝʥʠʯʥʳʡ E. triticeum (Gaertn.) Nevski, ʧʳʨʝʡ 

ʛʨʝʙʝʥʯʘʪʳʡ Agropyron cristatum (L.) Gaertn., ʢʨʦʤʝ ʥʠʭ ʪʘʢʠʝ ʚʠʜʳ, ʢʘʢ Plantago ovata 

Forssk., Silybum marianum (L.) Gaertn., Calendula arvensis L.  

ʂ ʩʝʚʝʨʫ ʦʪ ʨʝʢʠ ʂʫʨʘ ʙʣʠʟʢʦ ʢ ʛʦʨʥʦʡ ʧʦʜʦʰʚʝ ʧʦʣʫʧʫʩʪʳʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʦʙʨʘʟʫʝʪ ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʨʝʢʝ ʂʫʨʘ, ʪ. ʝ. ʧʫʩʪʳʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʟʘʤʝʥʷʝʪʩʷ ʧʦʣʫʧʫʩʪʳʥʥʦʡ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʠ ʦʪ 

ʨʝʣʴʝʬʘ. ʇʫʩʪʳʥʥʳʡ ʬʠʪʦʮʝʥʦʟ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʳʧʫʢʣʳʭ, ʘ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ï ʚʦ 

ʚʧʘʜʠʥʥʳʭ ʨʝʣʴʝʬʘʭ.  

ʆʪ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʢ ʧʦʜʦʰʚʝ ʛʦʨʳ ʥʘ ʚʳʧʫʢʣʳʭ ʯʘʩʪʷʭ ʨʝʣʴʝʬʘ ʢ ʢʘʨʘʛʘʥʦʚʳʤ ʟʘʨʦʩʣʷʤ 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʙʝʣʘʷ ʧʦʣʳʥʴ, ʛʜʝ ʙʦʪʘʥʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʬʝʤʝʨʥʳʭ ʩʠʥʫʟʠʡ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʦʙʨʘʟʫʶʪʩʷ ʷʨʫʩʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʧʦʣʳʥʥʦïʩʦʣʷʥʢʦʚʦïɻʬʝʤʝʨʥʳʡ 

ʬʠʪʦʮʝʥʦʟ. 

ʅʘ ʚʳʧʫʢʣʦʡ ʯʘʩʪʠ ʨʝʣʴʝʬʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 

ʧʦʯʚʳ (0ï20 ʩʤ) ʢʘʨʘʛʘʥ ʧʦʢʠʥʫʚ ʧʦʣʳʥʥʦïʩʦʣʷʥʢʦʚʦïɻ ʬʝʤʝʨʥʳʡ ʬʠʪʦʮʝʥʦʟ, ʦʙʨʘʟʫʝʪ 

ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʥʳʡ ʬʠʪʦʮʝʥʦʟ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ 
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ʧʦʯʚʳ ʧʨʝʦʙʣʘʜʘʝʪ ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʥʳʡ ʬʠʪʦʮʝʥʦʟ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ:  

ʊʠʧ: ʇʦʣʫʧʫʩʪʳʥʷ  

I. ʌʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ʉʦʣʷʥʢʦʚʦ-ʧʦʣʳʥʥʳʡ  

ʌʦʨʤʘʮʠʷ: SalsoletaïArtemisietum 

ɸʩʩʦʮʠʘʮʠʠ:  

1. Artemisia fragranso ð Salsola dendroidesum 

2. Artemisia fragranso ð Salsola nodolosum 

3. Artemisia fragranso ð Climacoptera crassosum 

4. Artemisia fragranso ð Petrosimonia brachiatosum 

II. ʌʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ʕʬʝʤʝʨʥʳʡ 

ʌʦʨʤʘʮʠʷ: Hordetum 

ɸʩʩʦʮʠʘʮʠʠ:  

1. Hordeum leporinumoso ð Lolium rigidiumosum 

III. ʌʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ʕʬʝʤʝʨʥʦ-ʧʦʣʳʥʥʳʡ 

ʌʦʨʤʘʮʠʷ: Artemisietum 

ɸʩʩʦʮʠʘʮʠʠ:  

1. Artemisia fragransum  

2. Artemisia fragranso ð herbosum 

3. Artemisia fragranso ð Ephemeretosum 

4. Artemisia fragranso ð Tripleurospermum perforatosum 

ʉʦʣʷʥʢʦʚʦïʧʦʣʳʥʥʳʡ ʬʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ɼʨʝʚʝʩʥʘʷ ʩʦʣʷʥʢʦʚʦïʧʦʣʳʥʥʘʷ ʬʦʨʤʘʮʠʷ 

ʦʭʚʘʪʳʚʘʝʪ ʩʣʘʙʦ ʟʘʩʦʣʝʥʥʳʝ ʧʦʯʚʳ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʜʠʬʠʢʘʪʦʨʦʤ ʬʦʨʤʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʙʝʣʘʷ ʧʦʣʳʥʴ (Artemisia lercheana Weber ex Stechm.) ð ʤʥʦʛʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ, 

ʚʳʩʦʪʦʡ (25) 30ï45 ʩʤ. ɺʩʷ ʥʘʟʝʤʥʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʷ ʧʦʢʨʳʪʘ ʩʝʨʳʤʠ ʚʦʣʦʩʢʘʤʠ, ʧʦʵʪʦʤʫ 

ʦʙʨʝʪʘʝʪ ʩʝʨʝʙʨʠʩʪʦ-ʩʝʨʳʡ ʦʪʪʝʥʦʢ, ʛʦʣʳʡ. ʂʦʨʝʥʴ ʨʘʩʧʦʣʦʞʝʥ ʚʝʨʪʠʢʘʣʴʥʦ, ʪʦʣʱʠʥʦʡ 0,5ï

1,0 ʩʤ, ʜʨʝʚʝʩʥʳʡ. ʀʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʦʜʦʥʦʩʥʳʭ ʚʝʪʚʝʡ, ʚʝʨʪʠʢʘʣʴʥʳʡ, ʨʘʟʚʝʪʚʣʷʝʪʩʷ 

ʚʳʰʝ ʩʨʝʜʥʝʡ ʯʘʩʪʠ. ʅʠʞʥʠʝ ʩʪʚʦʣʦʚʳʝ ʣʠʩʪʴʷ ʠʤʝʶʪ ʩʪʝʙʣʠ, ʜʣʠʥʦʡ 2,5ï3,5 ʩʤ, ʚ ʚʠʜʝ 

ʜʚʦʡʥʦʛʦ ʧʝʨʘ. ʇʦʜʜʦʥʥʠʢ 2ï4 ʤʤ ʜʣʠʥʦʡ, ʣʠʥʝʡʥʳʡ, ʮʚʝʪʢʦʚʘʷ ʛʨʫʧʧʘ ʜʣʠʥʦʡ 3,0ï4,5 ʩʤ, 

ʩʠʜʷʯʠʡ, ʰʠʨʦʢʠʡ ʷʡʮʝʚʠʜʥʳʡ ʚʝʥʯʠʢ. ʎʚʝʪʳ ʤʝʣʢʠʝ. ʎʚʝʪʝʪ ʚ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ, 

ʧʣʦʜʦʥʦʩʠʪ ʚ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʟʘʩʫʰʣʠʚʳʭ ʧʨʝʜʛʦʨʴʷʭ.  

ʅʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 4 ʘʩʩʦʮʠʘʮʠʷʤʠ ʩʦʣʷʥʢʘ ʜʨʝʚʦʚʠʜʥʘʷ 

ð ʧʦʣʳʥʴ ʙʝʣʘʷ (Artemisia lerchianoso ð Salsola dendroidesosum); ʛʝʥʛʠʟ ð ʧʦʣʳʥʴ ʙʝʣʘʷ 

(Artemisia lerchianoso ð Salsola nodulososum); ʢʣʠʤʘʢʦʧʪʝʨʘ ʤʷʩʠʩʪʘʷ ð ʧʦʣʳʥʴ ʙʝʣʘʷ 

(Artemisia lerchianoso ð Climacoptera crassosum); ʧʝʪʨʦʩʠʤʦʥʠʷ ʚʝʪʚʠʩʪʘʷ ð ʧʦʣʳʥʴ ʙʝʣʘʷ 

(Artemisia lerchianoso ð Petrosimonia brachiatosum). 

ʕʜʠʬʠʢʘʪʦʨʦʤ ʘʩʩʦʮʠʘʮʠʠ ʩʦʣʷʥʢʘ ʜʨʝʚʦʚʠʜʥʘʷ ð ʧʦʣʳʥʴ ʙʝʣʘʷ ʷʚʣʷʝʪʩʷ 

ʧʦʣʫʢʫʩʪʘʨʥʠʢ ʧʦʣʳʥʴ ʙʝʣʘʷ, ʜʦʤʠʥʘʥʪʦʡ ʩʯʠʪʘʝʪʩʷ ʩʦʣʷʥʢʘ ʜʨʝʚʝʩʥʘʷ.  

ɺ ʘʩʩʦʮʠʘʮʠʠ ʫʯʘʩʪʚʫʶʪ 22 ʚʠʜʘ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ 12 ʩʝʤʝʡʩʪʚ (Chenopodiaceae, 

Poaceae, Fabaceae, Asteraceae, Alliaceae, Geraniaceae, Malvaceae, Papaveraceae, Apiaceae, 

Ranunculaceae, Fumariaceae, Scrophulariaceae). 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʩʝʤʝʡʩʪʚʘ: Poaceae ð 5 ʚʠʜʦʚ, 

Asteraceae ð 4 ʚʠʜʘ, Fabaceae ð 3 ʚʠʜʘ, Chenopodiaceae ð 2 ʚʠʜʘ. ʆʩʪʘʣʴʥʳʝ 8 ʩʝʤʝʡʩʪʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ 1 ʚʠʜʦʤ.  

ɺ ʘʩʩʦʮʠʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 4 ʷʨʫʩʘ.  

ɺ ʧʝʨʚʦʤ ʷʨʫʩʝ ð ʩ ʠʟʦʙʠʣʠʝʤ 2 ʠ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 50 ʩʤ ʩʦʣʷʥʢʘ ʜʨʝʚʝʩʥʘʷ (Salsola 
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dendroides Pall.).  

ɺʦ ʚʪʦʨʦʤ ʷʨʫʩʝ ʩ ʠʟʦʙʠʣʠʝʤ 3, ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 30 ʩʤ ʨʘʩʧʦʣʦʞʝʥʘ ʜʦʤʠʥʘʥʪʘ 

ʘʩʩʦʮʠʘʮʠʠ ð ʧʦʣʳʥʴ ʃʝʨʭʘ (Artemisia lerchiana Weber ex Stechm.). ʊʘʢʞʝ ʚ ʵʪʦʪ ʷʨʫʩ ʚʭʦʜʠʪ 

ʛʝʥʛʠʟ (Salsola nodulosa (Moq.) Iljin).  

ɺ ʪʨʝʪʴʝʤ ʷʨʫʩʝ ʩ ʠʟʦʙʠʣʠʝʤ 1ï2, ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 9ï25 ʩʤ ʨʘʩʧʦʣʦʞʝʥʳ ʠʟ ʵʬʝʤʝʨʦʚ ʠ 

ʵʬʝʤʝʨʦʠʜʦʚ ʤʷʪʣʠʢ ʣʫʢʦʚʠʯʥʳʡ (Poa bulbosa L.), ʢʦʣʝʥʥʠʮʘ ʜʚʫʭʜʶʡʤʦʚʘʷ (Aegilops 

triuncialis L.), ʧʣʝʚʝʣ ʞʝʩʪʢʠʡ (Lolium rigidum Gaudin), ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Alhagi pseudalhagi (M. Bieb.) Fisch.), ʣʫʢ ʨʦʜʩʪʚʝʥʥʳʡ (Allium affine Ledeb.), ʣʫʢ ʛʫʩʠʥʳʡ 

ʪʦʥʢʦʣʠʩʪʥʳʡ (Gagea tenuifolia (Boiss.) Fomin), ʛʦʨʠʮʚʝʪ ɹʠʝʥʝʨʪʘ (Adonis bienertii Butkov), 

ʤʘʢ ʩʘʤʦʩʝʡʢʘ (Papaver rhoeas L.) ʠ ʜʨ.  

ʏʝʪʚʝʨʪʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʘʡʥʠʢʦʤ ð Parmelia vagans auct., ʠ ʤʭʦʤ ð Barbula 

unguiculata Hedw. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʘʩʩʦʮʠʘʮʠʠ ʩʦʣʷʥʢʘ ð ʧʦʣʳʥʴ ʙʝʣʘʷ ʩ ʜʦʤʠʥʠʨʫʶʱʝʡ Artemisia 

lerchiana Weber ex Stechm. ʜʘʥ ʚ ʥʠʞʝʫʢʘʟʘʥʥʦʡ ʊʘʙʣʠʮʝ 1. 
 

 

ʊʘʙʣʠʮʘ 1. 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ɸʉʉʆʎʀɸʎʀʀ  

Artemisia lerchianoso ð Salsola dendroidesosum 
 

ɺʠʜʳ ʨʘʩʪʝʥʠʡ ʀʟʦʙʠʣʠʝ ʗʨʫʩʳ, ʚʳʩʦʪʘ (ʚ ʩʤ) 
ʌʝʥʦʣʦʛ. ʬʘʟʘ 

ʘʧʨʝʣʴ-ʤʘʡ 

ʇʦʣʫʢʫʩʪʘʨʥʠʢʠ 

Salsola dendroides Pall. 2 I (50 ʩʤ) ʚʝʛ. 

ʂʫʩʪʘʨʥʠʯʢʠ 

Salsola nodulosa (Moq.) Ilj in 1 II (20 ʩʤ) ʚʝʛ. 

ʇʦʣʫʢʫʩʪʘʨʥʠʯʢʠ 

Artemisia lerchiana Weber ex Stechm 3 II (30 ʩʤ) ʮʚʝʪ. 

ɿʣʘʢʦʚʳʝ 

Poa bulbosa L. 1ï2 III (20 ʩʤ) ʮʚʝʪ. 

Hordeum leporinum Link. 1ï2 III (15 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Lolium rigidum Gaudin 1 III (22 ʩʤ) ʮʚʝʪ. 

Anisantha rubens (L.) Nevski 2 III (20 ʩʤ) ʮʚʝʪ. 

Aegilops triuncialis L. 1 III (25 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

ɹʦʙʦʚʳʝ 

Vicia cinerea M. Bieb. 1 III (15 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Medicago minima (L.) Bartal. 1 III (12 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Alhagi pseudalhagi (M. Bieb.) Fisch. 1 III (20 ʩʤ) ʚʝʛ. 

ʈʘʟʥʦʪʨʘʚʴʝ 

Tragopogon tuberosus K. Koch. 1 III (24 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Allium rubellum M. Bieb. 2 III (22 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Matricaria discoidea DC. 2 III (10 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Erodium cicutarium (L.) LôH®r. 1 III (15 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Malva iljinii Riedl. 1 III (17 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Papaver rhoeas L. 1 III (25 ʩʤ) ʎʚʝʪ 

Torilis nodosa (L.) Gaertn. 1 III (20 ʩʤ) ʇʣʦʜ 

Adonis bienertii Butkov. 1 III (17 ʩʤ) ʎʚʝʪ 

Fumaria officinalis L. 1 III (20 ʩʤ) ʇʣʦʜ 

Calendula persica C. A. Mey. 1 III (10 ʩʤ) ʇʣʦʜ 

Veronica polita Fr. 2 III (9 ʩʤ) ʇʣʦʜ 
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ʇʦ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ ʚ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʫʢʫʩʪʘʨʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 1 ʚʠʜʦʤ, 

ʢʫʩʪʘʨʥʠʯʢʠ ð 1 ʚʠʜʦʤ, ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʠ ð 1 ʚʠʜʦʤ, ʟʣʘʢʦʚʳʝ ð 5 ʚʠʜʘʤʠ, ʙʦʙʦʚʳʝ ð 

3 ʚʠʜʘʤʠ, ʨʘʟʥʦʪʨʘʚʴʝ ð 11 ʚʠʜʘʤʠ. ʀʟ ʥʠʭ ð ʦʜʥʦʣʝʪʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 15 ʚʠʜʘʤʠ, ʘ 

ʤʥʦʛʦʣʝʪʥʠʝ ð 7 ʚʠʜʘʤʠ. ʆʙʱʠʡ ʧʨʦʝʢʪʠʚʥʳʡ ʧʦʢʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 50ï60%.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʥʘ ʚʳʧʫʢʣʳʭ ʯʘʩʪʷʭ 

ʨʝʣʴʝʬʘ ʨʘʟʚʠʪʳ ʩʝʨʳʝ ʧʦʯʚʳ, ʙʦʛʘʪʳʝ CʘCʆ3. 

ʌʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 4 ʘʩʩʦʮʠʘʮʠʷʤʠ: ʯʠʩʪʘʷ ʙʝʣʦ-ʧʦʣʳʥʥʘ ̫(Artemisia lercheana 

Weber ex Stechm); ʨʘʟʥʦʪʨʘʚʥʘʷ ʙʝʣʦ-ʧʦʣʳʥʥʘ ̫(Artemisia lerchianoso ð Herbosum); ɻʬʝʤʝʨʦï

ʙʝʣʦ-ʧʦʣʳʥʥʘ ̫(Artemisia lerchianoso ð Ephemeretosum); ʨʦʤʘʰʢʦʚʦïʙʝʣʦ-ʧʦʣʳʥʥʘ ̫

(Artemisia lerchianoso ð Tripleurospermum perforatosum).  

ɺʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʵʬʝʤʝʨʦïʙʝʣʦ-ʧʦʣʳʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚʩʪʨʝʯʘʝʪʩʷ ʩʚʳʰʝ 

30 ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ 16 ʩʝʤʝʡʩʪʚ: Asteraceae, Poaceae, Scrophulariaceae, Fabaceae, 

Apiaceae, Liliaceae, Alliaceae, Iridaceae, Ranunculaceae, Fumariaceae, Hypecoaceae, 

Brassicaceae, Frankeniaceae, Geraniaceae, Plantaginaceae, Chenopodiaceae.  

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʧʨʝʦʙʣʘʜʘʶʪ Poaceae ð 7, Asteraceae ð 5, Scrophulariaceae ð 

3 ʚʠʜʘʤʠ, ʘ ʩʝʤʝʡʩʪʚʘ Apiaceae ʠ Fabaceae ʢʘʞʜʳʡ ʧʨʝʜʩʪʘʚʣʝʥ 2 ʚʠʜʘʤʠ, ʦʩʪʘʣʴʥʳʝ 

11 ʩʝʤʝʡʩʪʚ ð 1 ʚʠʜʦʤ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʘʩʩʦʮʠʘʮʠʠ ʵʬʝʤʝʨʦïʙʝʣʦ-ʧʦʣʳʥʥʦʡ ʩ ʫʯʘʩʪʠʝʤ 

ʜʦʤʠʥʘʥʪʥʦʡ Artemisia lerchiana ʜʘʥ ʚ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2. 

ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ɸʉʉʆʎʀɸʎʀʀ Artemisia lerchianoso ð Ephemeretosum 
 

ʈʘʩʪʝʥʠʷ ʀʟʦʙʠʣʠʝ ʗʨʫʩʳ ʚʳʩʦʪʘ (ʚ ʩʤ) 
ʌʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ 

ʘʧʨʝʣʴ-ʤʘʡ 

ʇʦʣʫʢʫʩʪʘʨʥʠʢʠ 

Salsola dendroides Pall. 2 I (35 ʩʤ) ʚʝʛ. 

ʇʦʣʫʢʫʩʪʘʨʥʠʯʢʠ 

Artemisia lerchiana Weber ex Stechm 3 I (32 ʩʤ) ʚʝʛ. 

ɿʣʘʢʦʚʳʝ 

Poa bulbosa L. 1ï2 II (17 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Hordeum leporinum Link. 1 II (19 ʩʤ) ʮʚʝʪ. 

Bromus japonicus Thunb. 1 II (15 ʩʤ) ʮʚʝʪ. 

Lolium rigidum Gaudin 1ï2 II (20 ʩʤ) ʧʣʦʜ. 

Anisantha rubens (L.) Nevski 1 II (20 ʩʤ) ʧʣʦʜ. 

Aegilops cylindrica Sm., nom. illeg. 1 II (22 ʩʤ) ʮʚʝʪ. 

Eremopyrum triticeum (Gaertn.) Nevski 1 II (16 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ 

ɹʦʙʦʚʳʝ 

Vicia cinerea M. Bieb. 1 II (20 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ 

Medicago minima (L.) Bartal. 1 II (10 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ 

ʈʘʟʥʦʪʨʘʚʴʝ 

Gagea tenuifolia (Boiss.) Fomin 1 II (12 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ 

Allium rubellum M. Bieb. 1 II (12 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ 

Iris acutiloba C. A. Mey. 1 II (10 ʩʤ) ʮʚʝʪ. 

Adonis bienertii Butkov. 1 II (25 ʩʤ) ʮʚʝʪ. 

Fumaria officinalis L. 1 II (20 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Hypecoum pendulum L. 1 II (20 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ 

Strigosella africana (L.) Botsch. 1 II (12 ʩʤ) ʧʣʦʜ. 

Parentucellia latifolia (L.) Caruel 1 II (14 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ 
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ʈʘʩʪʝʥʠʷ ʀʟʦʙʠʣʠʝ ʗʨʫʩʳ ʚʳʩʦʪʘ (ʚ ʩʤ) 
ʌʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ 

ʘʧʨʝʣʴ-ʤʘʡ 

Veronica polita Fr. 1 II (7 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

V. amoena M. Bieb. 1 II (10 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Calendula persica C. A. Mey. 1 II (9 ʩʤ) ʧʣʦʜ. 

Tragopogon graminifolius DC. 1 II (21 ʩʤ) ʮʚʝʪ. 

Tripleurospermum inodorum (L.) Sch. Bip. 1 II (12 ʩʤ) ʚʝʛ. 

Plantago ovata Forssk. 1 II (6 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Scandix pecten-veneris L. 1 II (17 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Torilis nodosa (L.) Gaertn. 1 II (20 ʩʤ) ʮʚʝʪ. 

Frankenia pulverulenta L. 1 II (10 ʩʤ) ʮʚʝʪ. 

Erodium cicutarium (L.) LôH®r. 1 II (25 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Scorzonera laciniata L. 1 II (20 ʩʤ) ʮʚʝʪ. 

Strigosella africana (L.) Botsch. 1 I (15 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Calendula persica C.A. Mey. 1 I (10 ʩʤ) ʮʚʝʪ.-ʧʣʦʜ. 

Sonchus oleraceus L. 1 I (40 ʩʤ) ʮʚʝʪ. 

 

ɺ ʵʬʝʤʝʨʦïʙʝʣʦ-ʧʦʣʳʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʠ ʷʨʫʩʘ. ɺ ʧʝʨʚʦʤ ʷʨʫʩʝ 

ʨʘʩʧʦʣʦʞʝʥʘ ʩ ʠʟʦʙʠʣʠʝʤ 3, ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 32 ʩʤ ʜʦʤʠʥʘʥʪʘ ð ʙʝʣʘʷ ʧʦʣʳʥʴ (Artemisia 

lercheana Weber ex Stechm). ʂ ʵʪʦʤʫ ʷʨʫʩʫ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʩ ʠʟʦʙʠʣʠʝʤ 2, ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 

75 ʩʤ, ð ʜʨʝʚʝʩʥʘʷ ʩʦʣʷʥʢʘ (Salsola dendroides Pall.). ɺʪʦʨʦʡ ʷʨʫʩ ʦʙʨʘʟʦʚʘʥ ʠʟ ʵʬʝʤʝʨʦʚ ʠ 

ʵʬʝʤʝʨʦʠʜʦʚ. ɺʝʩʥʦʡ ʚʳʩʦʪʘ ʜʦʩʪʠʛʘʝʪ ʚ ʩʨʝʜʥʝʤ 30 ʩʤ. 

ɺ ʵʪʦʤ ʷʨʫʩʝ ʠʟ ʟʣʘʢʦʚʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʠʟʦʙʠʣʠʝʤ 1ï2, ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 15ï22 ʩʤ 

ʤʷʪʣʠʢ ʣʫʢʦʚʠʯʥʳʡ (Poa bulbosa L.), ʢʦʣʝʥʥʠʮʘ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ (Aegilops ventricosa Tausch), 

ʤʦʨʪʫʢ ʧʰʝʥʠʯʥʳʡ (Eremopyrum triticeum (Gaertn.) Nevski), ʧʣʝʚʝʣ ʞʝʩʪʢʠʡ (Lolium rigidum 

Gaudin); ʠʟ ʨʘʟʥʦʪʨʘʚʴʷ: ʩ ʠʟʦʙʠʣʠʝʤ 1ï2, ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 6ï25 ʩʤ ʛʫʩʠʥʳʡ ʣʫʢ 

ʪʦʥʢʦʣʠʩʪʥʳʡ (Gagea tenuifolia (Boiss.) Fomin), ʣʫʢ ʢʨʘʩʥʝʶʱʠʡ (Allium rubellum M. Bieb.), 

ʢʘʩʘʪʠʢ ʦʩʪʨʦʜʦʣʴʥʳʡ (Iris acutiloba C. A. Mey.), ʛʦʨʠʮʚʝʪ ʣʝʪʥʠʡ (Adonis aestivalis L.), 

ʛʠʧʝʢʦʫʤ ʚʠʩʣʦʧʣʦʜʥʳʡ (Hypecoum pendulum L.), ʩʪʨʠʛʦʟʝʣʣʘ ʘʬʨʠʢʘʥʩʢʘʷ (Strigosella 

africana (L.) Botsch.), ʪʦʨʠʣʠʩ ʫʟʣʦʚʘʪʳʡ (Torilis nodosa (L.) Gaertn.), ʥʦʛʦʪʢʠ ʧʝʨʩʠʜʩʢʠʝ 

(Calendula persica C. A. Mey.), ʢʦʟʣʦʙʦʨʦʜʥʠʢ ʟʣʘʢʦʣʠʩʪʥʳʡ (Tragopogon graminifolius DC.), 

ʢʦʟʦʣʝʮ ʜʦʣʴʯʘʪʳʡ (Scorzonera laciniata L.) ʠ ʜʨ.  

ɺ ʪʨʝʪʴʝʤ ʷʨʫʩʝ ʨʘʩʧʦʣʦʞʝʥʳ (ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 0,8 ʩʤ) ʤʭʠ, ʚʦʜʦʨʦʩʣʠ ʠ ʣʠʰʘʡʥʠʢʠ ð 

Fulgʝnziʘ fulgʝns, Cʦllʝmʘ cristʘtum. 

ʀʟ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚʘ ʵʬʝʤʝʨʦïʙʝʣʦ-ʧʦʣʳʥʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʚʠʜʥʦ, ʯʪʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ 

ʜʘʥʥʦʤ ʬʠʪʦʮʝʥʦʟʝ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʢʩʝʨʦʤʝʟʦʬʠʪʦʚ ʠ ʢʩʝʨʦʬʠʪʦʚ. ʂ ʢʩʝʨʦʬʠʪʘʤ ʦʪʥʦʩʠʪʩʷ 

ʙʝʣʘʷ ʧʦʣʳʥʴ, ʘ ʢ ʢʩʝʨʦʤʝʟʦʬʠʪʘʤ ð ɻʬʝʤʝʨʳ ʠ ʵʬʝʤʝʨʦʠʜʳ.  

ɽʩʣʠ ʨʘʟʜʝʣʠʪʴ ʵʬʝʤʝʨʦïʙʝʣʦ-ʧʦʣʳʥʥʳʡ ʬʠʪʦʮʝʥʦʟ ʚ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ ʢʦʨʤʦʚʳʤ 

ʟʥʘʯʝʥʠʷʤ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ, ʪʦ ʫʚʠʜʠʤ, ʯʪʦ ʟʣʘʢʠ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ð 

8 ʚʠʜʘʤʠ, ʙʦʙʦʚʳʝ ð 3 ʚʠʜʘʤʠ, ʨʘʟʥʦʪʨʘʚʥʳʝ ð 19 ʚʠʜʘʤʠ. ʆʪʩʶʜʘ ʚʳʚʦʜ, ʚ ʬʠʪʦʮʝʥʦʟʝ 

ʧʨʝʦʙʣʘʜʘʝʪ ʨʘʟʥʦʪʨʘʚʴʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʵʬʝʤʝʨʥʦ-ʙʝʣʦ-ʧʦʣʳʥʥʳʡ ʬʠʪʦʮʝʥʦʟʘ ʧʦ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ, ʚʳʷʩʥʷʝʪʩʷ, 

ʯʪʦ ʦʜʥʦʣʝʪʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 20 ʚʠʜʘʤʠ, ʜʚʫʣʝʪʥʠʝ ð 3 ʚʠʜʘʤʠ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ð 10 ʚʠʜʘʤʠ. 

ʆʙʱʠʡ ʧʨʦʝʢʪʥʳʡ ʧʦʢʨʦʚ ʬʠʪʦʮʝʥʦʟʘ ʩʦʩʪʘʚʣʷʝʪ 60ï80%, ʠʟ ʥʠʭ 25ï40% ʦʨʛʘʥʠʟʦʚʘʥʳ ʠʟ 

ʵʜʠʬʠʢʘʪʦʨʥʦʡ ʧʦʣʳʥʠ, 20ï30% ð ʠʟ ʩʫʙʵʜʠʬʠʢʘʪʦʨʦʚ, 10ï15% ð ʠʟ ʵʬʝʤʝʨʦʚ ʠ 

ʵʬʝʤʝʨʦʠʜʦʚ.  

ʕʬʝʤʝʨʥʳʡ (Ephemeretum) ʬʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʩ: ʷʯʤʝʥʝʚʘʷ (Hʦrdʝtum) ʬʦʨʤʘʮʠʷ. 

ʕʬʝʤʝʨʥʳʝ ʬʠʪʦʮʝʥʦʟʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʚʘʥʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʣʦʢʘʣʴʥʦʤ ʚʠʜʝ ʚ ʩʦʩʪʘʚʝ 
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ʧʫʩʪʳʥʥʦʡ ʠ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʬʦʨʤʘʮʠʠ. ʕʬʝʤʝʨʥʳʡ ʬʠʪʦʮʝʥʦʟ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʩʪʝʧʝʥʠ 

ʟʘʩʦʣʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʥʦ ʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ ʦʩʘʜʢʦʚ, 

ʚʳʧʘʜʘʶʱʠʭ ʟʜʝʩʴ. ʋʢʘʟʘʥʥʳʡ ʬʠʪʦʮʝʥʦʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʨʘʟʥʳʭ ʟʘʩʦʣʝʥʥʳʭ ʩʝʨʦ-

ʢʦʨʠʯʥʝʚʳʭ (ʩʝʨʳʭ) ʧʦʯʚʘʭ ʪʝʨʨʠʪʦʨʠʠ. ʌʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 1 ʘʩʩʦʮʠʘʮʠʝʡ: ʧʣʝʚʝʣ ð 

ʷʯʤʝʥʴ ʟʘʷʯʠʡ (Hordeum leporinumoso ð Lolium rigidiumosum). 

ʅʘ ʚʳʧʫʢʣʦʡ ʯʘʩʪʠ ʨʝʣʴʝʬʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʚʠʪ ʜʚʫʭʲʷʨʫʩʥʳʡ ʵʬʝʤʝʨʥʳʡ 

ʬʠʪʦʮʝʥʦʟ. ɺʝʩʥʦʡ (ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʢʘʜʳ ʘʧʨʝʣʷ) ʚʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʬʦʨʤʘʮʠʠ ʚʭʦʜʷʪ 

25 ʚʠʜʦʚ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 12 ʩʝʤʝʡʩʪʚʘʤ (Poaceae, Fabaceae, Asteraceae, Brassicaceae, 

Ranunculaceae, Geraniaceae, Scrophulariaceae, Apiaceae, Plantaginaceae, Papaveraceae, 

Hypecoaceae, Boraginaceae). ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʧʨʝʦʙʣʘʜʘʶʪ Poaceae ð 6 ʚʠʜʘʤʠ, 

Asteraceae ð 4 ʚʠʜʘʤʠ, ʢʘʞʜʳʡ ʠʟ ʩʝʤʝʡʩʪʚʘ Fabaceae, Brassicaceae, Geraniaceae, 

Ranunculaceae ð 2 ʚʠʜʘʤʠ, ʦʩʪʘʣʴʥʳʝ 7 ʩʝʤʝʡʩʪʚ, ʢʘʞʜʦʝ ð 1. 

ɼʦʤʠʥʠʨʫʶʪ ʚ ʬʠʪʦʮʝʥʦʟʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ ɿʣʘʢʦʚʳʭ. ʆʜʥʘʢʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ ʦʩʘʜʢʦʚ ʜʦʤʠʥʘʥʪʘ ʚ ʬʠʪʦʮʝʥʦʟʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥʘ.  

ɺ ʬʦʨʤʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʚʘ ʷʨʫʩʘ. ʇʝʨʚʳʡ ʷʨʫʩ (ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 20ï30 ʩʤ) 

ʦʨʛʘʥʠʟʦʚʘʥ ʠʟ ʵʬʝʤʝʨʦʚ ʠ ʵʬʝʤʝʨʦʠʜʦʚ. ʂ ʵʪʦʤʫ ʷʨʫʩʫ ʦʪʥʦʩʷʪʩʷ ʤʷʪʣʠʢ ʣʫʢʦʚʠʯʥʳʡ (Poa 

bulbosa L.), ʧʣʝʚʝʣ ʞʝʩʪʢʠʡ (Lolium rigidum Gaudin), ʛʫʣʷʚʥʠʢ ʩʪʨʫʛʦʚʠʜʥʳʡ (Sisymbrium 

runcinatum Lag. ex DC.), ʧʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʥʳʡ (Plantago lanceolata L.), ʚʝʨʦʥʠʢʘ ʧʨʠʷʪʥʘʷ 

(Veronica amoena M. Bieb.), ʥʦʛʦʪʢʠ ʧʝʨʩʠʜʩʢʠʝ (Calendula persica C. A. Mey.), ʚʪʦʨʦʡ ʷʨʫʩ 

(ʥʠʞʝ 1 ʩʤ) ʦʨʛʘʥʠʟʦʚʘʥ ʠʟ ʤʭʦʚ ʠ ʣʠʰʘʡʥʠʢʦʚ (Parmelia vagans, Barbula unguiculata sp.). 

ʉʦʛʣʘʩʥʦ ʞʠʟʥʝʥʥʳʤ ʬʦʨʤʘʤ ʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʣʝʪʥʠʤʠ ð 23 ʚʠʜʘʤʠ, ʘ 

ʤʥʦʛʦʣʝʪʥʠʤʠ ð 3 ʚʠʜʘʤʠ. ʆʙʱʠʡ ʧʨʦʝʢʪʥʳʡ ʧʦʢʨʦʚ ʬʠʪʦʮʝʥʦʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 

60ï70%. 

ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʧʫʩʪʳʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʛʨʘʶʪ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʵʬʝʤʝʨʳ ʠ 

ʵʬʝʤʝʨʦʠʜʳ. ʀʟʦʙʠʣʠʝ ʚ ʩʦʩʪʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʤʷʪʣʠʢʘ ʣʫʢʦʚʠʯʥʦʛʦ, 

ʢʦʣʝʥʥʠʮʳ (Aegilops) ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ, ʢʦʣʝʥʥʠʮʳ ʜʚʫʭʜʶʡʤʦʚʦʡ, ʢʦʣʝʥʥʠʮʳ 

ʪʨʝʭʜʶʡʤʦʚʦʡ, ʤʦʨʪʫʢʘ ʂʨʦʚʝʣʷ, ʤʦʨʪʫʢʘ ʨʘʩʩʪʘʚʣʝʥʥʦʛʦ, ʤʦʨʪʫʢʘ ʚʦʩʪʦʯʥʦʛʦ, ʤʦʨʪʫʢʘ 

ʧʰʝʥʠʯʥʦʛʦ, ʤʷʪʣʠʢʘ ʞʝʩʪʢʦʛʦ, ʩʚʠʥʦʨʦʷ ʧʘʣʴʯʘʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʢʦʨʤʦʚʫʶ 

ʮʝʥʥʦʩʪʴ ʟʠʤʥʠʭ ʧʘʩʪʙʠʱ. 

ɺ ʧʘʩʪʙʠʱʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ: ʧʣʝʚʝʣ, ʢʦʣʝʥʥʠʮʘ, ʷʯʤʝʥʴ, ʤʷʪʣʠʢ, 

ʧʦʣʝʚʠʮʘ, ʦʚʝʩ, ʢʘʥʘʨʝʝʯʥʠʢ, ʪʦʥʢʦʣʠʩʪ, ʢʦʨʦʪʢʦʥʦʞʢʘ, ʣʠʩʦʭʚʦʩʪ, ʞʝʩʪʢʦʢʦʣʦʩʥʠʮʘ, 

ʤʝʣʢʦʭʚʦʩʪʥʠʢ, ʧʦʣʳʥʴ, ʣʶʮʝʨʥʘ, ʢʣʝʚʝʨ, ʵʩʧʘʨʮʝʪ, ʧʘʞʠʪʥʠʢ, ʣʴʥʷʥʢʘ, ʩʦʣʦʜʢʘ, ʠ ʜʨ. 

ɿʣʘʢʦʚʳʝ ʠ ɹʦʙʦʚʳʝ ð ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʶʪ ʧʦ ʧʨʠʩʫʪʩʪʚʠʶ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. ʀʭ ʤʝʩʪʦ ʟʘʥʷʣʠ 

ʚʨʝʜʥʳʝ, ʷʜʦʚʠʪʳʝ, ʥʝʩʲʝʜʦʙʥʳʝ, ʤʘʣʦ ʧʦʝʜʘʝʤʳʝ ʩʦʨʥʷʢʠ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʧʣʦʜʦʨʦʜʥʦʩʪʴ, 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʤʷʩʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʘʞʝ ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ ʩʢʦʪʘ: 

ʤʦʣʦʯʘʡ ʉʝʛʠʝʨʦʚʘ, ʤʦʣʦʯʘʡ ɺʦʨʦʥʦʚʘ, ʝʞʦʚʥʠʢ ʙʝʟʣʠʩʪʥʳʡ, ʤʝʨʝʥʜʝʨʘ ʪʨʝʭʩʪʦʣʙʠʢʦʚʘʷ, 

ʢʨʝʩʪʦʚʥʠʢ ʚʝʩʝʥʥʠʡ, ʨʦʛʦʛʣʘʚʥʠʢ ʩʝʨʧʦʚʠʜʥʳʡ, ʣʶʪʠʢ ʷʜʦʚʠʪʳʡ, ʛʦʨʯʘʢ ʧʦʣʟʫʯʠʡ, ʜʫʨʤʘʥ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʙʝʣʝʥʘ ʯʝʨʥʘʷ, ʜʫʨʥʫʰʥʠʢ ʠʛʦʣʴʯʘʪʳʡ ʠ ʜʨ. ʆʩʥʦʚʥʦʡ ʢʦʨʤʦʚʦʡ ʨʝʟʝʨʚ ʟʠʤʥʠʭ 

ʧʘʩʪʙʠʱ ʩʦʩʪʘʚʣʷʶʪ ʵʬʝʤʝʨʳ. ʉʨʝʜʠ ʥʠʭ ʠʤʝʶʪʩʷ ʦʯʝʥʴ ʮʝʥʥʳʝ ʢʦʨʤʦʚʳʝ ʨʘʩʪʝʥʠʷ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʙʦʙʦʚʳʤ, ʟʣʘʢʦʚʳʤ ʠ ʨʘʟʥʦʪʨʘʚʴʶ, ʘ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʱʝʤ 

ʢʦʨʤʦʚʦʤ ʙʘʣʘʥʩʝ ʟʘʨʦʩʣʠ ʩʦʣʦʜʢʘ ʛʦʣʘʷ, ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʵʩʧʘʨʮʝʪ 

ʢʘʚʢʘʟʩʢʠʡ. ʀʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚ ʜʘʥʥʳʭ ʚʠʜʘʭ ʩʚʷʟʘʥʦ ʩ ʩʝʟʦʥʥʳʤʠ ʜʦʞʜʷʤʠ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3.  

ʀɿʄɽʅɽʅʀɽ ʂʆʃʀʏɽʉʊɺɸ ʊɸʂʉʆʅʆɺ ɺ ʇʆʃʋʇʋʉʊʓʅʗʍ 
 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʵʢʟ. ʥʘ ʫʯʘʩʪʢʝ S= 4 ʤ2  

ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2010 2011 2012 2013 2014 

1. Poa bulbosa L. 83 48 70 96 74 

2. Bromus japonicus Thunb. 44 32 62 57 49 

3. Eremopyrum triticeum (Gaertn.) Nevski 16 19 26 29 23 

4. Calendula persica C. A. Mey. 50 33 42 75 50 

5. Taeniatherum crinitum (Schreb.) Nevski 21 26 34 32 28 

6. Medicago caerulea Less. ex Ledeb. 20 15 18 24 19 

7. Erodium cicutarium (L.) LôH®r. 12 8 14 18 13 

8. Salsola nodulosa (Moq.) Iljin 10 7 5 15 9 

9. Artemisia fragrans Willd. 15 12 10 22 15 

10. Veronica amoena M. Bieb. 17 10 18 19 16 

11. Plantago lanceolata L. 18 21 23 23 21 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʣʫʧʫʩʪʳʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʐʠʨʚʘʥʘ ʬʦʨʤʠʨʫʶʪ 3 ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʘʩʩʘ, 3 ʬʦʨʤʘʮʠʠ ʠ 9 ʘʩʩʦʮʠʘʮʠʡ.  
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ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ɺʀɼʆɺ ʉɽʄɽʁʉʊɺɸ ORCHIDACEAE JUSS.  

ɺ ʂʋʉʊɸʈʅʀʂʆɺʆʁ ʀ ʃɽʉʅʆʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ  

ʅɸʍʀʏɽɺɸʅʉʂʆʁ ɸɺʊʆʅʆʄʅʆʁ ʈɽʉʇʋɹʃʀʂʀ 
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ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʅʘʭʠʯʝʚʘʥʴ, ɸʟʝʨʙʘʡʜʞʘʥ, raifa_salmanova@mail.ru 

 

DISTRIBUTION OF SPECIES OF THE ORCHIDACEAE JUSS. FAMILY 

 IN THE SHRUBBERY AND FOREST VEGETATION  

OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC 

 

ÉSalmanova R., ORCID: 0000-0002-3809-6269, Nakhchivan State University, 

Nakhchivan, Azerbaijan, raifa_salmanova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʜʦʚ 

ʩʝʤʝʡʩʪʚʘ Orchidaceae Juss. ʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ. ɺʦ 

ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʠʜ Listera ovata (L.) R. Br. ʚʳʷʚʣʝʥ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ 

(ʧʦ 2ï3 ʦʩʦʙʠ) ʚ ʨʘʡʦʥʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ɼʫʡʣʫʥʯʘʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ 

ʥʠʞʥʝʤ ʠ ʩʨʝʜʥʝʛʦʨʥʦʤ ʧʦʷʩʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʨʝʢʠ ʄʘʟʨʘ, ʚ ʬʦʨʤʘʮʠʷʭ ʚ ʪʝʥʠʩʪʳʭ ʤʝʩʪʘʭ. 

ɺʠʜʳ Listera ovata (L.) R. Br., Dactylorhiza umbrosa (Kar. & Kir.) Nevski, D. salina (Turcz. ex 

Lindl.) So·, Orchis simia Lam., O. mascula (L.) L., Platanthera chlorantha (Custer) Rchb., 

Anacamptis laxiflora ssp. palustris (Jacq.) Kuropatkin & Efimov, ʚʭʦʜʷʱʠʝ ʚ ʩʝʤʝʡʩʪʚʦ 

Orchidaceae ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʩʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

 

Abstract. The results of studies on the distribution of species of the Orchidaceae Juss. family 

in the shrubbery and forest vegetation of the Nakhchivan Autonomous Republic have been 

presented in paper. The Listera ovata (L.) R. Br. species was identified in small groups (by 2ï3 

individuals in each) in the upper part of the Duylunchay river basin of the Ordubad districts, in 

the lower and middle mountains in the vicinity of the Mazra River, in formations in shady places 

have been revealed during the studies. Species Listera ovata (L.) R. Br., Dactylorhiza umbrosa 

(Kar. & Kir.) Nevski, D. salina (Turcz. ex Lindl.) So·, Orchis simia Lam., O. mascula (L.) L., 

Platanthera chlorantha (Custer) Rchb., Anacamptis laxiflora ssp. palustris (Jacq.) Kuropatkin & 

Efimov, of the Orchidaceae family are most often found among the shrubbery and forest vegetation 

of the study area. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Orchidaceae, Listera ovata, Dactylorhiza, ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, 

ʣʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʮʝʥʦʟ. 

 

Keywords: Orchidaceae, Listera ovata, Dactylorhiza, shrubbery vegetation, forest vegetation, 

coenosis. 

 

ɺʚʝʜʝʥʠʝ 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʢʘʢ ʢʫʣʴʪʫʨʥʳʭ, ʪʘʢ ʠ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʚʩʝʛʜʘ ʧʦʜʚʝʨʛʘʣʦʩʴ 

ʧʨʠʨʦʜʥʳʤ, ʠʩʪʦʨʠʯʝʩʢʠʤ, ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʃʶʜʠ ʥʝ ʚʩʝʛʜʘ 
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ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʵʪʠ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʊʘʢ, ʦʥʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ ʚʳʨʫʙʘʶʪ 

ʣʝʩʘ, ʨʘʟʨʫʰʘʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ  ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʵʨʦʟʠʠ, ʠʟʤʝʥʷʝʪʩʷ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʟʘʨʦʩʣʝʡ, ʣʝʩʦʚ, ʣʫʛʦʚ ʠ ʧʘʩʪʙʠʱ, ʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʫʰʘʝʪʩʷ. ɺ ʪʘʢʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʢʦʨʤʦʚʳʭ, ʧʠʱʝʚʳʭ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ, ʤʝʜʦʥʦʩʥʳʭ, 

ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʠ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʮʝʥʥʳʤʠ ʚ ʩʠʣʫ 

ʩʚʦʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ 

Orchidaceae ʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʦʡ [1ï3]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ 

ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʦʡ ʬʦʨʤʘʮʠʝʡ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʥʘ ʤʝʩʪʝ ʣʝʩʦʚ, ʠ ʥʘ ʵʪʠ ʫʯʘʩʪʢʠ ʚʳʧʘʜʘʝʪ 

ʜʦ 600 ʤʤ ʦʩʘʜʢʦʚ. ɿʘʩʫʭʠ ʥʘʯʠʥʘʶʪʩʷ ʚ ʠʶʣʝ, ʘ ʫʞʝ ʚ ʘʚʛʫʩʪʝ ʥʘ ʤʝʩʪʝ ʩʦʯʥʳʭ ʣʫʛʦʚ 

ʦʩʪʘʝʪʩʷ ʟʘʩʦʭʰʘʷ ʪʨʘʚʘ. ʆʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʣʫʛʦʚʳʭ ʟʘʨʦʩʣʝʡ ʦʪ ʤʝʟʦʬʠʪʥʳʭ ʣʝʩʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʠʣʠʠ ʟʜʝʩʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʣʠʯʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʦʩʪʝʧʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ 

ʧʣʦʪʥʦʩʪʠ ʣʫʛʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʮʝʥʦʟʦʚ ʦʪ ʮʝʥʪʨʘ ʢ ʢʨʘʷʤ, ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉ 2013 ʛʦʜʘ ʥʘʯʘʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʆʨʭʠʜʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʘʭʠʯʝʚʘʥʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʨʝʩʧʫʙʣʠʢʠ [4]. ʈʝʛʫʣʷʨʥʦ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʣʠʩʴ 

ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʨʘʡʦʥʘʤ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ, ʠʟʫʯʘʣʠʩʴ ʚʠʜʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

ʆʨʭʠʜʥʳʭ [5ï6]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʠʧʦʚ ʆʨʭʠʜʥʳʭ ʨʝʛʠʦʥʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʙʦʪʳ 

ʊ. ʍ. ʊʘʣʳʙʦʚʘ [7], ʖ. ɸ. ʇʝʨʝʙʦʨʘ [9ï10], ʃ. ʀ. ʇʨʠʣʠʧʢʦ [11], ɸ. ʉ. ʀʙʨʘʛʠʤʦʚ [2, ʩ. 88], 

ʕ. ʄ. ʂʫʨʙʘʥʦʚʘ [3, ʩ. 369ï373] ʠ ɸ. ʄ. ɸʩʢʝʨʦʚʘ [1, ʩ. 99ï103].  

ʊʘʢʞʝ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʘʭ ʠ ʧʨʠʥʮʠʧʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʙʦʪʳ ʈ. ɼ. ʗʨʦʰʝʥʢʦ [13; 14, ʩ. 27-

31], ɸ. ʈ. ʐʝʥʥʠʢʦʚʘ [12], ɽ. ʄ. ʃʘʚʨʝʥʢʦ [8] ʠ ʜʨ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʂʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʳʩʦʪʝ 1200ï3200 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ ʠ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ ʛʨʘʥʠʮ ʩʫʙʘʣʴʧʠʡʩʢʦʛʦ ʠ ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʦʚ. ɹʦʣʝʝ ʪʠʧʠʯʥʘʷ 

ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʣʫʛʦʚʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʘ 

ɻʘʨʘʪʦʨʧʘʛʣʘʨ ʉʘʜʘʨʘʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʩʝʣʘ ɸʨʜʠʡʜʘʛ ʐʘʨʫʨʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘ ʛʦʨʝ ɻʘʨʘʛʫʰ 

ʂʘʥʛʘʨʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʃʠʟʙʠʨʪʩʢʦʤ ʫʱʝʣʴʝ ɹʘʙʝʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʩʝʣʘʭ ʅʫʨʩʫ, ʂʫʢʫ, 

ɸʛʙʫʣʘʛ, ɻʦʤʫʨ, ʂʝʯʠʣʠ, ʂʫʣʫʩ ʐʘʭʙʫʟʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʩʝʣʘʭ ʂʫʢʫʜʘʛ, ʂʝʯʝʣʜ, ʂʝʯʝʣʜ, 

ʂʝʯʝʣʜʘʛ, ʂʝʯʝʣʜʘʛ, ʍʘʨʘʤʠ, ʂʦʨʝʡʤʝʨ ɼʞʫʣʴʬʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʚ ʩʝʣʘʭ ʇʘʨʘʛʘ, ʊʠʚʠ, 

ʅʘʩʠʨʚʘʟ, ʅʫʨʛʫʪ, ʄʘʟʨʘ ʠ ʜʨ. ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʭʠʯʝʚʘʥʩʢʦʡ ɸʈ.  

ʂʫʩʪʘʨʥʠʢʦʚʳʝ ʣʫʛʘ ʚ ʠʟʫʯʘʝʤʳʭ ʨʘʡʦʥʘʭ ʨʝʛʫʣʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʦʵʪʦʤʫ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ, ʩ ʩʝʨʝʜʠʥʳ ʠʶʣʷ ʮʝʥʦʟʳ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʣʫʛʦʚ ʥʘʯʠʥʘʶʪ ʧʦʩʪʝʧʝʥʥʦ 

ʟʘʩʳʭʘʪʴ ʠ ʢ ʢʦʥʮʫ ʘʚʛʫʩʪʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʟʘʩʳʭʘʶʪ. ɺ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʟʘʩʳʭʘʥʠʝ 

ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʦʪ ʢʨʘʝʚ ʢ ʮʝʥʪʨʫ. 

Listera ovata (L.) R. Br. ʥʘʙʣʶʜʘʣʘʩʴ ʥʝʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ (ʧʦ 2ï3 ʦʩʦʙʠ) ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ɼʫʡʣʫʥʯʘʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʆʨʜʫʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ, ʚ ʥʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʛʦʨʥʦʤ ʧʦʷʩʝ 

ʚʦʢʨʫʛ ʨʝʢʠ ʄʘʟʨʳ, ʚ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʟʘʨʦʩʣʷʭ ʥʘ ʩʣʦʥʘʭ ʢʫʩʪʘʨʥʠʢʘʭ, ʥʘ ʣʫʛʘʭ, ʚ ʣʝʩʘʭ, ʚ 

ʪʝʥʠʩʪʳʭ ʤʝʩʪʘʭ (ʈʠʩʫʥʦʢ 1).  
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ʈʠʩʫʥʦʢ 1. Listera ovata (L.) R. Br. ʚ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

 

ɺ ʵʪʠʭ ʮʝʥʦʟʘʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʢʘʢ Listera ovata 

(L.) R. Br., Dactylorhiza umbrosa (Kar. & Kir.) Nevski, Orchis simia Lam., Phleum phleoides (L.) 

H. Karst., Poa bulbosa L., Trisetum flavescens (L.) P. Beauv., Bromopsis riparia (Rehmann) Holub, 

Nardus stricta L., Agrostis planifolia K. Koch, A. tenuis Sibth., Phleum bertolonii DC., Trifolium 

pratense L., Cephalaria kotschyi Boiss. & Hohen., Trifolium trichocephalum M. Bieb., Astragalus 

lagurus Willd., Medicago sativa L., Melilotus officinalis (L.) Pall., Vicia elegans Guss., Anthemis 

tinctoria L., Hypericum venustum Fenzl, Filipendula vulgaris Moench, Rumex acetosa L., Plantago 

media L., Phlomis pungens Willd., Euphorbia iberica Boiss. 

ɺ ʣʫʛʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʮʝʥʦʟʘʭ ʠʟ ʢʫʩʪʘʨʥʠʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Lonicera iberica 

M. Bieb., Crataegus sanguinea Pall., Prunus cerasifera Ehrh., Pyrus oxyprion Woronow, Rosa 

canina L., Sorbus persica Hedl., Pyrus salicifolia Pall., Rhamnus cathartica L., Acer ibericum 

M. Bieb. ʠ ʜʨ. 

ɺ ʵʪʠʭ ʮʝʥʦʟʘʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʢʘʢ Platanthera 

chlorantha (Custer) Rchb., Anacamptis laxiflora ssp. palustris (Jacq.) Kuropatkin & Efimov, Poa 

bulbosa L., Trisetum flavescens (L.) Beauv., Phleumberto lonii DC., Phleum phleoides (L.) H. 

Karst., Bromopsis riparia (Rehmann) Holub, Nardus stricta L., Agrostis planifolia K. Koch, A. 

capillaris L., Trifolium pratense L., Medicago sativa L., Trifolium trichocephalum M. Bieb., 

Melilotus officinalis (L.) Pall., Astragalus lagurus Willd., Vicia elegans Guss., Cephalaria kotschyi 

Boiss. & Hohen., Hypericum venustum Fenzl, Anthemis tinctoria L., Filipendula vulgaris Moench, 

Rumex acetosa L., Plantago media L., Euphorbia iberica Boiss., Phlomis pungens Willd. 

ʃʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʚʳʩʦʪʝ 1500ï2700 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʂʩʝʨʦʬʠʪʠʟʘʮʠʷ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʩʫʭʠʭ ʣʫʛʘʭ ʧʨʠʣʝʩʥʦʡ ʟʦʥʳ, ʛʜʝ ʙʦʣʴʰʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʨʝʜʝʶʱʠʡ ʪʨʘʚʷʥʦʡ ʧʦʢʨʦʚ. ɺ ʣʝʩʫ, ʥʘʨʷʜʫ ʩ ʤʝʟʦʬʠʪʥʳʤʠ ʣʝʩʥʳʤʠ ʣʫʛʘʤʠ, ʝʩʪʴ ʦʙʣʘʩʪʠ, 

ʛʜʝ ʚʢʣʶʯʝʥʳ ʢʩʝʨʦʬʠʪʥʳʝ ʵʣʝʤʝʥʪʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʠ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 
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ʨʘʡʦʥʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʢʘʣʴʥʳʭ, ʢʘʤʝʥʠʩʪʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʟʘʩʫʰʣʠʚʳʭ ʨʘʡʦʥʦʚ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʝʪ ʩʤʝʰʘʥʥʫʶ ʧʨʠʨʦʜʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʵʣʝʤʝʥʪʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺʝʨʥʝʝ, ʵʪʠ ʨʘʡʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʣʫʛʦʚʦʡ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʘʤʝʥʠʩʪʦʡ ʠ ʦʩʘʜʦʯʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʚʠʜʝ ʩʪʝʧʝʡ ʤʝʞʜʫ ʩʢʘʣʘʤʠ. ʉʫʭʠʝ ʣʝʩʥʳʝ ʣʫʛʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʝʜʝʶʱʝʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʙʠʣʠʝʤ ʢʫʩʪʘʨʥʠʢʦʚ. ɺ ʙʦʣʝʝ ʩʢʘʣʴʥʳʭ ʠ ʩʦʣʥʝʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʚʢʣʶʯʝʥʠʝ ʢʩʝʨʦʬʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʵʪʠ ʮʝʥʦʟʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʣʠʷʶʪ ʥʘ 

ʠʩʪʦʥʯʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʦʜʷʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɼʝʨʝʚʴʷ ʠʣʠ 

ʢʫʩʪʘʨʥʠʢʠ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚ ʦʩʥʦʚʥʦʤ ʢʩʝʨʦʬʠʪʥʳʝ 

ʨʘʩʪʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʛʨʫʰʠ ʠ ʤʦʞʞʝʚʝʣʴʥʠʢʘ ʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʦʩʪʘʚ ʛʦʨʥʳʭ 

ʢʩʝʨʦʬʠʪʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦ ʦʜʠʥʦʯʢʝ ʠʣʠ ʛʨʫʧʧʘʤʠ. 

ɿʣʘʢʦʚʦïʦʩʦʢʦʚʦïʨʘʟʥʦʪʨʘʚʥʳʝ ʠ ʟʣʘʢʦʚʦïʨʘʟʥʦʪʨʘʚʥʳʝ ʤʝʟʦʬʠʪʥʳʝ ʣʝʩʥʳʝ ʣʫʛʘ ʥʝ 

ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʥʘ ʦʧʫʰʢʘʭ 

ʣʝʩʘ ʠ ʚ ʣʝʩʦʩʪʝʧʠ. ʇʦʯʚʳ ʤʝʟʦʬʠʪʥʳʭ ʣʫʛʦʚ ʚ ʣʝʩʫ ʧʣʦʜʦʨʦʜʥʳʝ, ʚʣʘʞʥʳʝ, ʙʦʛʘʪʳ ʛʫʤʫʩʦʤ, 

ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʠ ʚʳʩʦʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʅʘ ʥʠʟʢʦ 

ʩʢʣʦʥʘʭ ʠ ʚ ʨʘʚʥʠʥʥʳʭ ʨʘʡʦʥʘʭ ʵʪʠ ʧʦʯʚʳ ʩʧʦʩʦʙʥʳ ʫʜʝʨʞʠʚʘʪʴ ʚʣʘʛʫ ʠʟ-ʟʘ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʧʘʚʰʝʛʦ ʩʥʝʛʘ, ʜʦʞʜʷ ʠ ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʳ ʜʦ ʢʦʥʮʘ ʠʶʥʷ, ʧʦʵʪʦʤʫ ʦʥʠ ʟʘʱʠʱʝʥʳ ʦʪ 

ʟʘʩʳʭʘʥʠʷ ʜʦ ʢʦʥʮʘ ʠʶʣʷ ʚ ʩʘʤʳʭ ʩʦʣʥʝʯʥʳʭ ʤʝʩʪʘʭ, ʘ ʚ ʪʝʥʠʩʪʳʭ ʤʝʩʪʘʭ ʩʦʭʨʘʥʷʶʪʩʷ  ʜʦ 

ʢʦʥʮʘ ʘʚʛʫʩʪʘ. 

ʅʘ ʵʪʠʭ ʤʝʟʦʬʠʪʥʳʭ ʣʫʛʘʭ, ʥʘʨʷʜʫ ʩ ʪʠʧʠʯʥʳʤʠ ʣʫʛʦʚʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʨʷʜ ʚʠʜʦʚ ʠʟ 

ʩʦʩʝʜʥʠʭ ʛʨʫʧʧʠʨʦʚʦʢ (ʣʝʩʥʘʷ, ʩʪʝʧʥʘʷ ʠ ʙʦʣʦʪʠʩʪʘʷ) ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠʚʦʜʷʪ ʢ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʝʦʬʠʪʦʚ. ɺ ʵʪʠʭ ʮʝʥʦʟʘʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʙʦʙʦʚʳʝ ʠ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ɺʠʜʳ ʨʦʜʦʚ Orchis ʠ Platanthera ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ ʥʘ 

ʦʧʫʰʢʘʭ ʣʝʩʘ ʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʣʝʩʥʳʭ ʣʫʛʘʭ (ʈʠʩʫʥʦʢ 2).  

 

 
 

ʈʠʩʫʥʦʢ 2. Orchis mascula (L.) L. ʚ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 
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ɺ ʩʦʩʪʘʚ ʮʝʥʦʟʘ ʚʭʦʜʷʪ Carex tristis M. Bieb., C. polyphylla Kar. & Kir., C. melanostachya 

M. Bieb. ex Willd., Agrostis planifolia K. Koch, A. tenuis Sibth., Calamagrostis arundinacea (L.) 

Roth, Arrhenatherum elatius (L.) J. Presl & C. Presl, Poa nemoralis L., ʧʦʤʠʤʦ ʥʠʭ ʪʘʢʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ Platanthera chlorantha (Custer) Rchb., Anacamptis laxiflora ssp. palustris (Jacq.) 

Kuropatkin & Efimov, Ranunculus meyerianus Rupr., Potentilla argentea L., Filipendula ulmaria 

(L.) Maxim., Geum rivale L., Geranium sylvaticum L., Inula auriculata Boiss. & Balansa, Plantago 

lanceolata L., Rumex acetosa L., Origanum vulgare L., Galium verum L., Leopoldia caucasica 

(Griseb.) Losinsk, Allium cardiostemon Fisch. & C. A. Mey ʠ ʜʨ. 

ɺ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʝʟʦʬʠʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʦʩʪʘʚʝ 

ʵʪʠʭ ʮʝʥʦʟʦʚ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʠʟ-ʟʘ ʫʩʣʦʚʠʡ ʩʨʝʜʳ.  

ʅʘ ʩʫʭʠʭ ʣʝʩʥʳʭ ʣʫʛʘʭ ʚ ʦʪʣʠʯʠʠ ʦʪ ʟʝʨʥʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ ʤʝʟʦʬʠʪʥʳʭ ʣʝʩʥʳʭ ʣʫʛʦʚ ʠ 

ʣʫʛʦʚʳʭ ʢʫʩʪʘʨʥʠʢʦʚ  ʙʣʘʛʦʜʘʨʷ ʚʣʠʷʥʠʶ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ Poa pratensis L., Dactylis glomerata 

L. ʠ ʜʨ. ʦʪʣʠʯʘʶʪʩʷ ʢʨʫʧʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʞʝʩʪʢʠʤʠ ʠ ʥʝ ʙʦʣʴʰʠʤʠ ʩʪʝʙʣʷʤʠ. 

ʅʘ ʶʞʥʳʭ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʩʢʣʦʥʘʭ, ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʫʭʠʝ ʣʝʩʥʳʝ ʣʫʛʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Dactylorhiza salina (Turcz. ex Lindl.) So·, D. urvilleana (Steud.) H. Baumann & 

Kunkele, Acer campestre L., Pyrus salicifolia Pall., Pyrus oxyprion Woronow, Cotoneaster 

multiflorus Bunge, Quercus macranthera Fisch. & C. A. Mey. ex Hohen., Spiraea crenata L., 

S. hypericifolia L., Rosa orientalis Dupont ex Ser., R. floribunda Steven, Viburnum lantana L., 

Sorbus graeca (Spach) Lodd. ex Schauer, S. aucuparia L., ʥʘ ʨʷʜʫ ʩ ʥʠʤʠ ʥʘ ʩʝʚʝʨʥʳʭ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʪʘʢʞʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ Juniperus communis L., J. sabina L., Prunus 

cerasifera Ehrh., Euonymus verrucosus Scop. 

ʉʨʝʜʠ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʵʪʠʭ ʮʝʥʦʟʘʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Trisetum rigidum 

(M. Bieb.) Roem. & Schult., Scorzonera latifolia (Fisch. & C.A. Mey.) DC., Thalictrum minus L., 

Centaurea pseudosquarrosa Mikheev ex Gabrieljan et Mikheev, Silene iberica M. Bieb., S. Silene 

caucasica (Bunge) Boiss., Chardinia orientalis (L.) O. Kuntze, Xeranthemum cylindraceum Sibth. 

& Sm., X. squarrosum Boiss., Cephalaria kotschyi Boiss. & Hohen., Isatis nummularia Trautv., I. 

bungeana Seidlitz ʠ ʜʨ. ʃʝʩʥʘʷ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʪʦʣʴʢʦ ʜʣʷ ʣʝʩʦʚ ɹʘʪʘʙʘʪʘ. ʕʪʠ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʚʠʜʝ ʧʦʣʝʡ ʧʦ ʢʨʘʷʤ ʨʦʜʥʠʢʦʚ ʠ ʨʫʯʴʝʚ ʚ ʣʝʩʘʭ 

ɹʘʪʘʙʘʪʘ. ʇʦʤʠʤʦ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʚ ʣʝʩʥʳʭ ʙʦʣʦʪʘʭ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʝʨʝʚʴʷ ʠ 

ʢʫʩʪʘʨʥʠʢʠ. ʅʘ ʵʪʠʭ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʴʷʭ ʪʦʨʬ ʧʦʯʪʠ ʥʝ ʨʘʟʚʠʪ. ʅʘ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ Epipactis palustris (L.) Crantz, Anacamptis laxiflora ssp. palustris 

(Jacq.) Kuropatkin & Efimov, Carex diandra Schrank, C. riparia Curtis, Cardamine uliginosa 

Bieb., Epilobium smyrneum Boiss. et Balansa, Alchemilla sericea Willd., Phragmites australis 

(Cav.) Trin. ex Steud., Juncus effusus L., Gladiolus kotschyanus Boiss., Rumex alpinus L., 

Ranunculus sceleratus L., Parnassia palustris L. ʅʘʨʷʜʫ ʩ ʥʠʤʠ ʪʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ Salix alba L., S. triandra L., S. wilhelmsiana M. Bieb. 

ʅʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʣʝʩʦʚ ʩ ʥʠʟʢʠʤ ʫʢʣʦʥʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʤʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʟʘʙʦʣʦʯʝʥʳ. ʊʘʢʠʝ ʫʯʘʩʪʢʠ ʦʯʝʥʴ ʨʝʜʢʠ ʚ ʣʝʩʘʭ. ɼʝʨʝʚʴʷ ʵʪʠʭ ʦʙʣʘʩʪʝʡ ʠʤʝʶʪ  ʤʝʟʦʬʠʪʥʫʶ 

ʧʨʠʨʦʜʫ, ʪʘʢʠʝ ʢʘʢ Orchis mascula (L.) L., Dactylorhiza umbrosa (Kar. & Kir.) Nevski, Crataegus 

orientalis Pall. ex M. Bieb., Quercus macranthera Fisch. & C.A. Mey. ex Hohen., Pyrus caucasica 

Fed., P. pseudosyriaca Gladkova, Malus orientalis Uglitzk., Salix alba L., ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ʊʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ʤʝʞʣʝʩʥʳʭ ʣʫʛʦʚ ʛʫʩʪʦʡ ʠ ʚʳʩʦʢʠʡ, ʩʦʩʪʦʠʪ ʠʟ Poa pratensis L., 

Ornithogalum ponticum Zahar., Lotus corniculatus L., L. tenuis Waldst. & Kit. ex Willd, Trifolium 

pratense L., T. canescens Willd., Vicia elegans Guss., Gladiolus kotschyanus Boiss., Phleum 
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phleoides (L.) H. Karst., Orchis mascula (L.) L., Epipactis palustris (L.) Crantz, Alopecurus 

armenus (C. Koch) Grossh., Dactylis glomerata L., Lathyrus miniatus M. Bieb. ex Steven. 

ʇʦʩʪʣʝʩʥʳʝ ʣʫʛʘ ʩʣʘʙʦ ʨʘʟʚʠʪʳ ʠʟ-ʟʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ 

ʬʦʨʤʠʨʫʶʪ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʣʝʩʥʳʤʠ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʤʠ ʣʫʛʘʤʠ, ʧʨʠʥʠʤʘʷ ʣʝʩʥʳʝ ʠ 

ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʵʣʝʤʝʥʪʳ. ʂ ʛʨʘʥʠʮʝ ʣʝʩʘ ʚ ʵʪʠʭ ʬʠʪʦʮʝʥʦʟʘʭ ʚʩʪʨʝʯʘʶʪʩʷ Pastinaca armena 

Fisch & C. A. Mey., Achillea millefolium L., Trifolium trichocephalum M. Bieb., T. canescens 

Willd., Astrantia maxima Pall. ʠ ʜʨʫʛʠʝ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʙʦʛʘʱʝʥʠʶ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʩʝʤʝʡʩʪʚʫ Orchidaceae ʚ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ  ʅʘʭʠʯʝʚʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ɸʟʝʨʙʘʡʜʞʘʥʘ. ɹʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʠʜʳ Listera ovata (L.) R. Br., Dactylorhiza umbrosa (Kar. & Kir.) Nevski, 

D. salina (Turcz. ex Lindl.) So·, Orchis simia Lam., O. mascula (L.) L., Platanthera chlorantha 

(Custer) Rchb., Anacamptis laxiflora ssp. palustris (Jacq.) Kuropatkin & Efimov, ʧʨʠʥʘʜʣʝʞʘʱʠʝ 

ʢ ʩʝʤʝʡʩʪʚʫ Orchidaceae ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʬʦʨʤʘʮʠʷʭ. 
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DISEASES AND PESTS SPECIES OF BERBERIS L. IN ABSHERON CONDITION  

 

ÉSalakhova E., Institute of Dendrology, Azerbaijan National Academy of Sciences, 

Baku, Azerbaijan, Salahova.elnara@bk.ru 

 

ɹʆʃɽɿʅʀ ʀ ɺʀɼʓ ɺʈɽɼʀʊɽʃɽʁ BERBERIS L. ɺ ʋʉʃʆɺʀʗʍ ɸʇʐɽʈʆʅɸ 

 

Éʉʘʣʘʭʦʚʘ ʕ. ʍ., ʀʥʩʪʠʪʫʪ ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅ ɸʟʝʨʙʘʡʜʞʘʥʘ,  

ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ, Salahova.elnara@bk.ru 

 

Abstract. The use of disease and pest resistant species in landscape design contributes to 

the effectiveness of green plantings. For this purpose, the pests Berberis L. and control measures in 

the dry subtropical climate of the Absheron Peninsula were studied. The main methods of disease 

control and prevention are considered. In conclusion, it is concluded that disease-resistant species 

should be chosen for landscaping; it is necessary to determine the optimal timing of plant growth 

and development; you should constantly monitor the general condition; dried branches and leaves 

must be periodically cleaned; autumn leaves should be collected and burned in winter as they 

contain pathogens. When a disease or pest is detected, chemicals should be used to prevent its 

development. 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʚʠʜʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʠ 

ʚʨʝʜʠʪʝʣʷʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʣʝʥʳʭ ʧʦʩʘʜʦʢ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʚʨʝʜʠʪʝʣʠ Berberis L. ʠ ʤʝʨʳ ʙʦʨʴʙʳ ʚ ʩʫʭʦʤ ʩʫʙʪʨʦʧʠʯʝʩʢʦʤ ʢʣʠʤʘʪʝ ɸʧʰʝʨʦʥʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʢ ʙʦʣʝʟʥʷʤ 

ʚʠʜʳ; ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ; ʩʣʝʜʫʝʪ 

ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʦʙʱʠʤ ʩʦʩʪʦʷʥʠʝʤ; ʟʘʩʦʭʰʠʝ ʚʝʪʢʠ ʠ ʣʠʩʪʴʷ ʥʫʞʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʦʯʠʱʘʪʴ; ʦʩʝʥʥʠʝ ʣʠʩʪʴʷ ʩʣʝʜʫʝʪ ʩʦʙʠʨʘʪʴ ʠ ʩʞʠʛʘʪʴ ʟʠʤʦʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦʜʝʨʞʘʪ 

ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʙʦʣʝʟʥʠ ʠʣʠ ʚʨʝʜʠʪʝʣʷ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʛʦ ʨʘʟʚʠʪʠʝ. 

 

Keywords: powdery mildews, plant pathology, cleistothecium, asci, ascospores. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʯʥʠʩʪʘʷ ʨʦʩʘ, ʬʠʪʦʧʘʪʦʣʦʛʠʷ, ʢʣʝʡʩʪʦʪʝʮʠʡ, ʘʩʢʠ, ʘʩʢʦʩʧʦʨʳ. 

 

Introduction 

In recent years, ornamental plants have been widely used in our countryôs greenery. As 

a result of climate change and the impact of anthropogenic factors, many plants are often infected 

with diseases and pests [1ï2]. Resistant seedlings should be used against disease and pests to ensure 

the longevity and economic efficiency of created greenery for this purpose. Species of Berberis L., 

which are resistant to adverse environmental factors, less demanding on the soil, and have 

the ability to prune in various forms, are widely used in landscape design [3]. Powdery mildews 

illness was found on species of Berberis L. in Absheron. 
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The purpose of the study: for this purpose, phytopathological and entomological samples 

collected by phytosanitary monitoring of  Berberis L. species grown on experimental fields, they 

were delivered to the Plant Protection Laboratory analyzed and grouped in 2015ï2018 [1ï6].  

The object of the research: as an object of study was used 9 species of the genus Berberis L. 

belonging to Berberidaceae Juss. a family which included: Berberis vulgaris L., B. iberica Steven & 

Fisch. ex DC., B. densiflora Boiss. & Buhse., B. amurensis Maxim., B. levis Franch., B. thunbergii 

DC., B. julianae C. K. Schneid., B. koreana Palib., B. heteropoda Schrenk. 

 

Materials and methods 

To determine the degree of infection used a 5-point scale related to the methodology of 

M. K. Khokhryakov and others [1]. In defining of the pest were cited to references of V. P. Vasiliev, 

I. Z. Livshits, O. E. Polynova [4, 6]. 

It was found that powdery mildew is widespread in species of Berberis L. as a result of 

monitoring and research conducted in connection with the study of the phytosanitary situation on 

Absheron. 

The causative agent of powdery mildews in Berberis L. species is a fungus of kingdom 

Mycota, division Ascomycota, class Leotiomycetes, order Erysiphales, family Erysiphaceae, genus 

Microsphaera, species of Microsphaera berberis (DC.) Lev. (Figure 1). 

This disease was found among the studied species. On the influence of causative agents are 

appeared formed primarily of weak white reticular cover in infected leaves of plants. As the disease 

progresses, the coating thickens, and a white flour-like coating appears on both sides of surfaces. 

They are destroyed as the disease affects more leaves and young shoots. In the second half of 

summer, yellow spots appear inside the coatings. These are cleistothecium, which are the fruiting 

bodies of the pathogen. 

Later they are darkened and clearly visible with the eyes. 

Cleistothecia consist of Asci and ascospores. 

In the experimental field, the infection of level in Berberis L. species was determined on a 5-

point scale (Table).  

 

Table. 

INFECTION RATE IN SPECIES OF BERBERIS L. WITH POWDERY MILDEW  

ON ABSHERON, IN POINTS 
 

Species The degree of infection of berberis (mainly 

leaves) with the powdery mildew disease 

I II  III  IV V 

Berberis vulgaris L.    +   

B. iberica Steven & Fisch. ex DC. +     

B. densiflora Boiss. & Buhse.  +    

B. amurensis Maxim.  +    

B. levis Franch., B. thunbergii DC. +     

Berberis thunbergii DC.   +   

B. julianae C. K. Schneid, +     

B. koreana Palib. +     

Berberis heteropoda Schrenk.  +    

I point ð on the surface of the leaf there is a faint white coating of 5ï10%; II point ð 10ï20% of 

the surface of the leaf is covered with white coating; III point ð 20ï40% of the surface of the leaf is covered 

with white coating; IV point ð 50ï75% of the surface of the leaf is covered with white coating; V point ð 

the surface of the leaf is completely covered with a white coating. 
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Studied powdery mildew infectious degree in species of Berberis L. is given in Table. 

In the studied species of Berberis iberica Steven & Fisch. ex DC., B. julianae C. K. Schneid., 

B. levis Franch. and B. koreana Palib., was observed very little damage on the leaves, and it was 

rated as I point. II point was given to the species of B. densiflora Boiss. & Buhse., B. amurensis 

Maxim. and B. heteropoda Schrenk. 20ï40% of the leaves were covered with white coating, the 

infection rate of Berberis thunbergii was rated in III points and 50ï75% of the leaves of Berberis 

vulgaris L. were covered with white coating; therefore, the degree of infection with powdery 

mildew was rated in IV point. In the studied species of Berberis L. wasnôt observed damage in 

V point. 

According to our observations, in the experimental field of the Institute of Dendrology in 

Absheron, insect pest is phylum Arthropoda, class Insecta, order Hemiptera, family Membracidae, 

genus Stictocephala, species Stictocephala bisonia Kopp & Yonke is belonging to the kingdom 

Animalia. 

When determining the pest of Stictocephala bisonia Kopp & Yonke, references were used by 

the literature of the authors [6] (Figure 2). 

Stictocephala bisonia Kopp & Yonke is a polyphagous insect that attacks various young fruit 

trees, including apples, pears, quinces, plums, apricots, pomegranates, walnuts; wild plants: ash, 

poplar, oak, jasmine, elm, etc., it lays. 

 

 

 

 
 

Figure 1. Powdery mildews disease 

on species of Berberis vulgaris L. 

  

Figure 2. Stictocephala bisonia Kopp & Yonke 

pest species of Berberis thunbergii eggs on plants. 

 

Larvae damage the plant by sucking its juice. Larvae feed with many herbs such as with 

alfalfa, peas, carrots, potatoes etc. 

The harmful organism breeds once a year and overwinters in the study area. In autumn, an 

adult female pest of Stictocephala bisonia Kopp & Yonke lays eggs on young branches with 

a diameter of 4ï6 mm. In this case, the female insect using its ovipositor opens longitudinal furrows 

on the bark of the branch and lays eggs there. Most time the juice begins to leak from the furrow 

and form injury. The damaged branch stops growing, darkens, and dies. It is easier for disease-

causing microorganisms to enter from the damaged area to the plant. 
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As a result of phenological observations, it was found that in the first decade of June larvae 

emerge from eggs laid by a pest of Stictocephala bisonia Kopp & Yonke in autumn. Larvae hatched 

from eggs fall on the ground and feed on the root parts of the plant. Larvae grow by feeding and 

molt 5 times. Larvae have completed their development turning into adult insects in late July and 

early August. Egg lays lasts from August to early October. 

 

Control measures 

Agrotechnical, chemical, biological, and at the same time integrated control methods should 

be applied against pathogens and pests found in species of Berberis L. 

Agrotechnical and mechanical measures of control ð in this case, the damaged leaves and 

branches collected, removed from the field, and burned, the territory around the plant was deeply 

spaded.  

Chemical control measures ð in this case, depending on the type of disease and pest, an 

appropriate chemical preparation applied to the plant. It is advisable to use 0.1ï0.2% solutions of 

the óAlmazô and óTopazô preparations in the early stages of disease powdery mildews. 

The following measures were taken to struggle Stictocephala bubalus F. in the species of 

Berberis L. that we studied in Absheron. 

First of all, the planting material should be strictly controlled to prevent the pest from 

spreading to the new areas, weeds in the row and young pest larvae on them must be destroyed by 

environmentally friendly drugs in the garden (mid-June). Rows should be freed from weeds. In 

the autumn-winter period, the pest eggs are clearly visible, so these branches are cut, removed from 

the field, and destroyed. 

Based on the foregoing, disease-resistant species should be selected for landscaping; it is 

necessary to determine the optimal time of growth and development of plants; general condition 

should be constantly monitored; dried branches and leaves should be periodically cleaned; leaves 

that fall in the autumn should be collected and burned during the winter, as they contain pathogens. 

If a disease or pest is detected, chemical preparations should be used to prevent it from developing. 

 

Results 

Powdery mildews disease was found in species of Berberis L. studied in Absheron conditions. 

Infection rate was assessed using a 5-point scale. In the research area were found pest of 

Stictocephala bisonia Kopp & Yonke and were identified control measures against them. 

 

I express my gratitude employees of the Plant Protection Laboratory ANAS Institute of 

Dendrology for their support during my research. 
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PRODUCTION AND SOME ENERGY INDICATORS IN SEMI-DESERT 

BIOGEOCENOSIS OF THE GANYKH-AIRICHAI VALLEY OF AZERBAIJAN 
 

ÉSariyeva G., Baku State University, Baku, Azerbaijan, azad.kerimov59@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʜʠʥʘʤʠʢʝ ʠ ʥʝʢʦʪʦʨʳʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ArtemisetumïEphemerosum ʠ AlhagietumïArtemisosum ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɻʘʥʳʭïɸʡʨʠʯʘʡʩʢʦʡ ʜʦʣʠʥʳ ɸʟʝʨʙʘʡʜʞʘʥʘ. ʕʪʦ ʪʠʧʠʯʥʳʝ ʧʦʣʫʧʫʩʪʳʥʥʳʝ 

ʮʝʥʦʟʳ. ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ 2 ʚʠʜʘ ʧʦʛʦʜʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʦʧʨʝʜʝʣʠʣʠ 2 ʢʦʥʪʨʘʩʪʥʳʭ ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ. ɼʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ 

ʙʠʦʤʘʩʩʝ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 
 

Abstract. The results of phytoproductivity in dynamics and some energy indicators of 

ArtemisetumïEphemerosum and AlhagietumïArtemisosum on the territory of the GanykhïAirichai 

valley of Azerbaijan are presented. These are typical semi-desert coenosis. Analysis of quantitative 

indicators of energy consumption in plant communities over the period of research showed that 2 

types of weather and climatic conditions determined 2 contrasting periods of development. Data on 

the aboveground and underground biomass in the studied communities are given. A comparative 

analysis has been carried out. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʪʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʨʠʨʦʩʪ, ʟʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ, ʙʠʦʮʝʥʦʟ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ. 
 

Keywords: phytoproductivity, growth, phytomass reserves, biocenosis, energy balance. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʙʠʦʩʬʝʨʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʦʩʦʙʝʥʥʦ ʩ ʛʣʦʙʘʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʧʝʨʚʠʯʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʬʠʪʦʮʝʥʦʟʦʚ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. 

ɺʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ɿʝʤʣʠ ʯʝʣʦʚʝʢʦʤ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ 

ʩʦʚʨʝʤʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʨʝʰʝʥʠʶ ʢʦʪʦʨʦʛʦ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʨʘʙʦʪ 

[1ï3]. 

ɿʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʩʫʰʠ, ʧʦ ʜʘʥʥʳʤ ʅ. ʀ. ɹʘʟʠʣʝʚʠʯ [2], ʩʦʩʪʘʚʣʷʪʁ 2,4Ĭ1012 ʪ (ʚ 

ʦʢʝʘʥʝ ð 2Ĭ108 ʪ); ʟʘʧʘʩʳ ʧʦʜʩʪʠʣʢʠ ʠ ʪʦʨʬʘ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʠʪʦʤʘʩʩʳ 

ʥʘ ʧʣʘʥʝʪʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʣʷʪʁ 1,9Ĭ1011 ʠ 2,2Ĭ1011 ʪ, ʛʦʜʠʯʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʬʠʪʦʤʘʩʩʳ ɿʝʤʣʠ ʨʦʚʥʘ 2,3Ĭ1011 ʪ, ʥʘ 74% ð ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʜʟʝʤʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʬʦʨʤʘʮʠʷʤʠ. 
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ʇʨʠ ʵʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʠʪʦ- ʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʦʚ ʚ ʦʩʥʦʚʥʦʤ ʠʟʫʯʝʥʘ 

ʙʝʟ ʫʯʝʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʆʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʜʝʣʷʣʠʩʴ ʠʟʫʯʝʥʠʶ 

ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ. ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʞʝ ʩʪʦʨʦʥʘ ʧʨʠʨʦʜʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ 

ʦʩʪʘʚʘʣʘʩʴ ʤʘʣʦ ʠʟʫʯʝʥʥʦʡ, ʭʦʪʷ ʥʘ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʚʦʝ ʚʨʝʤʷ ʫʢʘʟʘʣ ʝʱʝ ɸ. 

ɻ. ɼʦʷʨʝʥʢʦ [4].  
 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʵʬʝʤʝʨʦï

ʧʦʣʳʥʥʘʷ (ArtemisetumïEphemerosum) ʠ ʧʦʣʳʥʥʦïʚʝʨʙʣʶʞʝɹʢʦʣʶʯʢʦʚʘʷ (Alhagietumï

Artemisosum) ʘʩʩʦʮʠʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ rʚ ɻʘʥʳʭ-ɸʡʨʠʯʘʡʩʢʦʡ ʜʦʣʠʥʝ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʖʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ, ʚʭʦʜʷʱʝʡ ʠ ʟʘʥʠʤʘʶʱʝʡ ʥʘʠʙʦʣʴʰʫʶ 

ʧʣʦʱʘʜʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʐʝʢʠʥʩʢʦʤ ʨʘʡʦʥʝ. 

ʆʧʠʩʳʚʘʷ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʳʡ, ʛʜʝ ʩʫʙʘʣʴʧʠʡʩʢʠʡ ʠ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʧʦ ʩʥʠʞʝʥʠʶ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ 

ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʥʷʶʪʩʷ ʣʝʩʘʤʠ ʠ ʜʘʣʝʝ ʛʦʨʥʳʤʠ 

ʩʪʝʧʷʤʠ ʨʘʚʥʠʥʘʤʠ.  

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʝʛʠʦʥ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ 

ʩʪʨʦʝʥʠʝ, ʛʜʝ ʚʳʩʦʢʠʝ ʛʦʨʳ ʠ ʦʪʚʝʩʥʳʝ ʩʢʣʦʥʝ ʯʝʨʝʜʫʶʪʩʷ ʧʨʝʜʛʦʨʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ 

ʨʘʚʥʠʥʘʤʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʦʚʦʣʴʥʦ ʧʝʩʪʨʦʛʦ ʢʣʠʤʘʪʘ ʪʦ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʉʣʦʞʥʦʩʪʴ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʥʘʣʠʯʠʝ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʢʘʟʳʚʘʪʁ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪ ɹ

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʩʠʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʉʦʟʜʘʶʪʩʷ hʠʨʦʢʠʝ ʦʚʨʘʛʠ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ ʧʨʝʜʩʪʘʚʣʝʥ rʙʘʣʢʘʤʠ [5]. 

ʉʢʣʦʥʳ ʛʦʨ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʳ ʠ ʜʦʤʠʥʠʨʫʝʪ ʵʨʦʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʡ ʨʝʣʴʝʬ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʥʮʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʧʝʩʢʘʤʠ, ʚʩʪʨʝʯʘʶʪʩʷ 

ʙʘʟʘʣʴʪʳ, ʛʘʙʙʨʦ, ʛʠʜʨʦʩʣʶʜʳ, ʘʥʜʝʟʠʪʳ ʠ ʜʨ. 

ʅʠʟʢʦʛʦʨʴʝ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʞʜʫ ʠʟʦʛʠʧʩʘʤʠ 600ï1000 ʤ ʥʘʜ ʫ. ʤ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʟʢʠʤʠ ʧʦʷʩʥʳʤʠ ʦʩʪʨʦʚʢʘʤʠ, ʦʪʜʝʣʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʶ ʰʠʨʦʢʠʤʠ ʜʦʣʠʥʘʤʠ. 

ʇʦʯʚʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʪʨʝʪʠʯʥʦʛʦ ʠ ʯʝʪʚʝʪʠʯʥʦʛʦ ʧʝʨʠʦʜʦʚ ʂʘʡʥʦʟʦʷ. 

ʈʘʚʥʠʥʥʘʷ ʟʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 200ï600 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʛʜʝ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʦ-ʧʨʦʘʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʳ ʧʣʦʜʦʨʦʜʥʳʝ 

ʧʦʯʚʳ, ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɺ ʐʝʢʠ-ɿʘʢʘʪʘʣʴʩʢʦʡ ʟʦʥʝ ʕ. ʄ. ʐʠʭʣʠʥʩʢʠʡ [6] ʚʳʜʝʣʷʝʪ 3 ʪʠʧʘ ʢʣʠʤʘʪʘ:  

1) ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʦʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʷʛʢʦʡ ʟʠʤʦʡ;  

2) ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʚʣʘʞʥʳʡ ʪʠʧ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʛʦʜʘ, ʦʭʚʘʪʳʚʘʝʪ ʧʨʝʜʛʦʨʥʫʶ ʯʘʩʪʴ ʟʦʥʳ; 

3) ʭʦʣʦʜʥʳʡ ʢʣʠʤʘʪ ʩ ʚʣʘʞʥʦʡ ʟʠʤʦʡ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʧʨʝʜʛʦʨʥʦʡ ʠ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ 

ʟʦʥʳ.  

ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 0,5 Áʉ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʷʥʚʘʨʴ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʚ 

23,6 Áʉ ʥʘ ʠʶʣʴ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ī1Áʉ é 

ī30,7 Áʉ. ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚ ʚ ī1 Áʉ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʷʥʚʘʨʴ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

30,0 Áʉ ð ʠʶʣʴ ʠ ʘʚʛʫʩʪ 30,7 Áʉ. ɻʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠʟʤʝʥʷʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘ ʨʘʚʥʠʥʝ ð 939 ʤʤ, ʘ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ð 

1400 ʤʤ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ð 71%, ʢʦʣʝʙʣʷʩʴ ʧʦ ʚʨʝʤʝʥʘʤ 

ʛʦʜʘ ʦʪ 59% ʜʦ 87%. 
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ʇʝʨʚʳʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʥʘ ʖʞʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʅ. ʀ. ʂʫʟʥʝʮʦʚʳʤ [7], ʧʦʟʞʝ ð ʃ. ʀ. ɻʨʦʩʩʛʝʡʤʦʤ [8], ɺ. ɼ. ɻʘʜʞʠʝʚʳʤ [9], 

ʃ. ʀ. ʇʨʠʣʠʧʢʦ [10] ʠ ʜʨ. 
 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʚʳʙʨʘʥʥʳʝ ʥʘʤʠ ʠʤʝʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ N41Á,08ᾳ43.90ᾴ 

E47Á,02ᾳ09.60ᾴ (238 ʤ ʥ. ʫ. ʤ.); N41Á,08ᾳ41.55ᾴ E47Á,02ᾳ08.75ᾴ (242 ʤ ʥ. ʫ. ʤ.); N41Á,06ᾳ22.70ᾴ 

E47Á,04ᾳ53.59ᾴ (272 ʤ ʥ. ʫ. ʤ.); 

ʋʯʝʪ ʤʘʩʩʳ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʫʪʝʤ ʩʨʝʟʘʥʠʷ 

ʨʘʩʪʝʥʠʡ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʥʘ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ ʨʘʟʤʝʨʦʤ 1 ʤ2 ʚ 

ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʙʨʘʣʠʩʴ ʤʦʥʦʣʠʪʳ ʩ ʧʣʦʱʘʜʢʠ 25 ʩʤ2  ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ ʜʦ ʛʣʫʙʠʥʳ 50 ʩʤ, ʯʝʨʝʟ 

ʢʘʞʜʳʝ 10 ʩʤ. ɼʣʷ ʦʪʤʳʚʢʠ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʦʪ ʧʦʯʚʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʫʤʷ 

ʩʠʪʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʚʝʨʭʥʝʝ ʠʤʝʣʦ ʷʯʝʡʢʠ 3 ʤʤ, ʘ ʥʠʞʥʝʝ ð 0,25 ʤʤ. ʂʦʨʥʠ ʚʟʚʝʰʠʚʘʣʠʩʴ 

ʧʦʩʣʝ ʦʪʤʳʚʢʠ ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ, ʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʝ. ʋʯʝʪ ʤʘʩʩʳ ʥʘʜʟʝʤʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʬʠʪʦʮʝʥʦʟʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʘʧʨʝʣʝ, ʤʘʝ, ʠʶʥʝ ʠ ʦʢʪʷʙʨʝ 2015ï2016 ʛʛ. 

ʇʨʠʨʦʩʪ ʨʘʩʪʠʪʝʣʴʥʦʡ ʬʠʪʦʤʘʩʩʳ ʠ ʵʥʝʨʛʠʷ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʚʝʱʝʩʪʚʝ ʧʨʠʥʠʤʘʣʠʩʴ ʧʦ ɺ. ʈ. ɺʦʣʦʙʫʝʚʫ [11]. 

ʉʦʩʪʘʚ ʘʩʩʦʮʠʘʮʠʠ ArtemisetumïEphemerosum ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: 

Artemisia lerchiana Weber., Parapholis incurva (L.) C. E. Hubb., Alyssum desertorum Stapf., 

Sclerochloa dura (L) Beauv., Medicago minima (L.) Bartalini, Medicago orbicularis (L.) Bartalini, 

Medicago monspeliaca L., Avena fatua L., Lolium rigidum Gaudin., Poa bulbosa L., Bromus 

scoparius L., Bromus japonicus Thunb., Salvia viridis L., Hirschfeldia incana (L.) Lagr.-Foss., 

Hordeum geniculatum All., Asrtagalus hamosus L., Althaea hirsuta L., Papaver hybridium L.  

ɺʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʠʣʠʝʤ ʚʠʜʦʚ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʚ 

ʚʝʩʝʥʥʠʡ ʠ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʠ ʦʪ ʜʠʥʘʤʠʢʠ ʥʘʨʘʩʪʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʆʪ ʚʝʩʥʳ ʢ 

ʦʩʝʥʠ ʤʘʩʩʘ ʧʦʣʳʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʦʙʱʘʷ ʤʘʩʩʘ ʵʬʝʤʝʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʠ ʜʘʥʥʳʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʖ. ɸ. ɿʝʡʥʘʣʦʚʘ [12] ʠ ɸ. ʄ. ʂʝʨʠʤʦʚʘ [13]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2015ï16 ʛʛ., ʨʝʟʢʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʥʘʣʠʯʠʶ ʦʩʘʜʢʦʚ. 

ʊʘʢ, ʝʩʣʠ ʚ 2015 ʛ. ð ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʙʳʣʦ 543,7 ʤʤ, ʪʦ ʚ 2016 ʛ. ð 960,3 ʤʤ.  

ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ 2015 ʛ. ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʩʘʜʢʘʭ ʟʘʧʘʩʳ ʬʠʪʦʤʘʩʩʳ ʵʬʝʤʝʨʦï

ʧʦʣʳʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩʦʩʪʘʚʠʣʠ 11090,0 ʛ/ʤ2, ʘ ʚ 2016 ʛ., ʧʨʠ ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʘʭ ð 13061,0 

ʛ/ʤ2. 

ɿʘʧʘʩʳ ʧʦʣʳʥʥʦïʚʝʨʙʣʶʞʴʝʢʦʣʶʯʢʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʪʘʢʞʝ ʠʟʤʝʥʠʣʠʩʴ, ʩʦʩʪʘʚʣʷʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʛʦʜʘʤ: 11752,0 ʠ 12375,0 (ʛ/ʤ2). 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ 1 ð ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʵʬʝʤʝʨʦï

ʧʦʣʳʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʭʦʜʪ̫ʩʷ ʥʘ ʤʘʡ (292 ʛ/ʤ2 ʠ 225 ʛ/ʤ2), ʚ ʩʨʝʜʥʝʤ ð 259 ʛ/ʤ2, ʘ 

ʤʠʥʠʤʘʣʴʥʳʝ ð ʥʘ ʦʢʪʷʙʨʴ (107 ʛ/ʤ2 ʠ 72 ʛ/ʤ2).  

ɺ ʘʧʨʝʣʝ ʟʥʘʯʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʩʦʩʪʘʚʠʣʠ 

145 ʛ/ʤ2 ʠ 103 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ 124 ʛ/ʤ2). ɼʠʥʘʤʠʢʘ ʟʘʧʘʩʦʚ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚʝʨʙʣʶʞʴʝʡ 

ʢʦʣʶʯʢʠ ʠ ʵʬʝʤʝʨʦʚ ʧʦʢʘʟʘʣʘ ʥʝʩʢʦʣʴʢʦ ʠʥʫʶ ʢʘʨʪʠʥʫ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠ ̫ð ʚ ʠʶʥʝ, 

ʩʦʩʪʘʚʣʷʷ ʧʨʠ ʵʪʦʤ ʧʦ ʛʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 231,2 ʛ/ʤ2 ʠ 337,2 ʛ/ʤ2, ʚ ʩʨʝʜʥʝʤ ð 282,2 ʛ/ʤ2. 

ʄʠʥʠʤʘʣʴʥʦ ð ʚ ʦʢʪʷʙʨʝ, ʩʦʩʪʘʚʣʷʷ 127,6 ʛ/ʤ2 ʠ 181,4 ʛ/ʤ2, ʚ ʩʨʝʜʥʝʤ ð 154,5 ʛ/ʤ2 

(ʊʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 1. 

ɼʀʅɸʄʀʂɸ ʅɸɼɿɽʄʅʆʁ ʀ ʇʆɼɿɽʄʅʆʁ ʌʀʊʆʄɸʉʉʓ  

Artemisetum-Ephemerosum (ʛ/ʤ2, 2015ï2016 ʛʛ.) 
 

ʄʝʩʷʮʳ 
ʅʘʜʟ. 

ʤʘʩʩʘ 

ʈʘʩʪʠʪʝʣʴ-

ʥʳʝ 

ʦʩʪʘʪʢʠ 

ʆʙʱʘʷ 

ʥʘʜʟʝʤʥʘʷ 

ʤʘʩʩʘ 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ʇʦʜʟʝʤʥʘʷ 

ʤʘʩʩʘ 
% 

ʆʙʱʘʷ 

ʨʘʩʪʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ 
2015 

ɸʧʨʝʣʴ 125,8 19,3 145,1 0ï10 725,1 64,88 1262,7 

10ï20 202,3 18,10 

20ï30 124,4 11,13 

30ï40 36,2 3,23 

40ï50 29,5 2,62 

 ɺʩʝʛʦ:117,6 100 

Maʡ 250,1 42,1 292,2 0ï10 1013,5 67,60 1791,4 

10ï20 241,3 16,09 

20ï30 162,1 10,83 

30ï40 44,1 2,94 

40ï50 38,2 2,54 

 ɺʩʝʛʦ: 1499,2 100 

ʀʶʥʴ 207,1 24,1 231,2 0ï10 851,2 67,49 1492,4 

10ï20 230,1 18,24 

20ï30 101,5 8,06 

30ï40 41,3 3,27 

40ï50 37,1 2,94 

 ɺʩʝʛʦ: 1261,2 100 

ʆʢʪʷʙʨʴ 98,4 8,5 106,9 0ï10 491,3 63,80 875,7 

10ï20 139,1 18,09 

20ï30 92,1 11,90 

30ï40 27,1 3,52 

40ï50 19,2 2,69 

 ɺʩʝʛʦ: 768,6 100 

2016 

Aʧʨʝʣʴ 92,4 10,3 102,7 0ï10 519,1 66,31 885,5 

10ï20 133,3 17,03 

20ï30 93,2 11,91 

30ï40 20,5 2,62 

40ï50 16,7 2,13 

 ɺʩʝʛʦ: 782,8 100 

Maʡ 194,9 30,3 225,2 0ï10 915,3 72,13 1494,1 

10ï20 179,1 14,11 

20ï30 118,7 9,35 

30ï40 31,9 2,53 

40ï50 23,9 1,88 

 ɺʩʝʛʦ: 1268,9 100 

ʀʶʥʴ 137,1 19,1 156,2 0ï10 675,8 71,32 1103,7 

10ï20 151,7 16,01 

20ï30 73,2 7,73 

30ï40 27,7 2,92 

40ï50 19,1 2,02 

 ɺʩʝʛʦ: 947,5 100 

ʆʢʪʷʙʨʴ 64,7 6,9 71,6 0ï10 399,5 66,13 675,7 

10ï20 110,1 16,23 

20ï30 69,5 11,50 

30ï40 14,1 2,34 

40ï50 10,9 1,80 

 ɺʩʝʛʦ: 604,1 100 
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ʊʘʙʣʠʮʘ 2. 

ɼʀʅɸʄʀʂɸ ʅɸɼɿɽʄʅʆʁ ʀ ʇʆɼɿɽʄʅʆʁ ʌʀʊʆʄɸʉʉʓ  

AlhagietumïArtemisosum (ʛ/ʤ2, 2015ï2016 ʛʛ.) 
 

ʄʝʩʷʮʳ 
ʅʘʜʟ. 

ʤʘʩʩʘ 

ʈʘʩʪʠʪʝʣʴ-

ʥʳʝ 

ʦʩʪʘʪʢʠ 

ʆʙʱʘʷ 

ʥʘʜʟʝʤʥʘʷ 

ʤʘʩʩʘ 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ʇʦʜʟʝʤʥʘʷ 

ʤʘʩʩʘ 
% 

ʆʙʱʘʷ 

ʨʘʩʪʠʪʝʣʴʥʘʷ 

ʤʘʩʩʘ 
2015 

Aʧʨʝʣʴ 123,8 12,7 136,5 0ï10 125,2 33,47 510,5 

10ï20 102,3 29,48 

20ï30 88,5 20,50 

30ï40 30,5 8,62 

40ï50 27,5 7,93 

 ɺʩʝʛʦ: 374,0 100 

Maʡ 250,1 42,1 292,2 0ï10 1013,5 67,60 1791,4 

10ï20 241,3 16,09 

20ï30 162,1 10,83 

30ï40 44,1 2,94 

40ï50 38,2 2,54 

 ɺʩʝʛʦ: 1499,2 100 

ʀʶʥʴ 207,1 24,1 231,2 0ï10 851,2 67,49 1492,4 

10ï20 230,1 18,24 

20ï30 101,5 8,06 

30ï40 41,3 3,27 

40ï50 37,1 2,94 

 ɺʩʝʛʦ: 1261,2 100 

ʆʢʪʷʙʨʴ 116,4 11,2 127,6 0ï10 142,3 37,45 507,6 

10ï20 133,2 35,05 

20ï30 82,4 21,68 

30ï40 22,1 5,82 

40ï50 ð ð 

 ɺʩʝʛʦ: 380,0 100 

2016 ʛ. 

Aʧʨʝʣʴ 162,4 22,3 184,7 0ï10 219,1 41,57 711,8 

10ï20 173,3 32,88 

20ï30 96,4 18,29 

30ï40 22,7 4,30 

40ï50 15,6 2,96 

 ɺʩʝʛʦ: 527,1 100 

Maʡ 210,7 26,3 237,0 0ï10 547,2 57,96 1181,1 

10ï20 229,4 24,30 

20ï30 105,6 11,18 

30ï40 41,4 4,39 

40ï50 20,5 2,17 

 ɺʩʝʛʦ: 944,1 100 

ʀʶʥʴ 337,1 29,1 336,2 0ï10 675,8 71,32 1513,7 

10ï20 351,7 16,01 

20ï30 73,2 7,73 

30ï40 27,7 2,92 

40ï50 19,1 2,02 

 ɺʩʝʛʦ: 1147,5 100 

ʆʢʪʷʙʨʴ 164,2 17,2 181,4 0ï10 464,1 58,92 969,1 

10ï20 197,4 25,06 

20ï30 82,5 10,47 

30ï40 26,5 3,37 

40ï50 17,2 2,18 

 ɺʩʝʛʦ: 787,7 100 

 

ʇʦʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʪʨʘʚʷʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʘʨʠʜʥʳʭ ʟʦʥ, ʢʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʝʚʳʰʘʝʪ ʥʘʜʟʝʤʥʫʶ [1ï3, 12ï13]. ʇʦʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʧʦʣʳʥʥʦïɻ ʬʝʤʝʨʦʚʦʛʦ 
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ʩʦʦʙʱʝʩʪʚʘ ʚ ʘʧʨʝʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʛʦʜʘʤ ʩʦʩʪʘʚʠʣʘ 1118 ʛ/ʤ2 ʠ 783 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ ð 

951,0 ʛ/ʤ2). 

ɺ ʤʘʝ ʟʘʧʘʩʳ ʧʦʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʜʦʩʪʠʛʣʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ 1499 ʛ/ʤ2 ʠ 

1269 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ ð 1384,0 ʛ/ʤ2), ʘ ʤʠʥʠʤʘʣʴʥʦʡ ʚ ʦʢʪʷʙʨʝ 769 ʛ/ʤ2 ʠ 604 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ 

ð 687,0 ʛ/ʤ2). ʅʘ ʚʝʨʭʥʠʡ ʛʦʨʠʟʦʥʪ (0ï20 ʩʤ), ʛʜʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʦʨʥʝʚʳʝ 

ʩʠʩʪʝʤʳ ʩʦʦʙʱʝʩʪʚʘ, ʧʨʠʭʦʜʠʪʩʷ ʜʦ 80ï85% ʚʩʝʡ ʧʦʜʟʝʤʥʦʡ ʤʘʩʩʳ ʦʪ ʝʛʦ ʦʙʱʝʛʦ ʦʙʲʝʤʘ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʡ ʢ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ ʩʣʦʝ 40ï50 ʩʤ 

ʧʦʯʚʳ ʥʘʭʦʜʠʪʩʷ ʦʪ 2,6% ʜʦ 3,2 % ʚʩʝʭ ʢʦʨʥʝʡ. 

ʂ ʣʝʪʥʝʤʫ ʧʝʨʠʦʜʫ ʚʩʷ ʟʝʣʝʥʘʷ ʤʘʩʩʘ ʫʤʝʥʴʰʘʝʪʩʷ. ɺ ʠʶʥʝ ʥʘʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ 

ʩʦʛʣʘʩʥʦ ʧʦ ʛʦʜʘʤ 2015-16 ʛʛ. ʩʦʩʪʘʚʠʣʘ 231 ʠ 156 (ʛ/ʤ2) (ʚ ʩʨʝʜʥʝʤ ð 194,0 ʛ/ʤ2), ʘ 

ʧʦʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʚ ʩʣʦʝ 0ï50 ʩʤ 1261 ʛ/ʤ2 ʠ 948 (ʛ/ʤ2) (ʚ ʩʨʝʜʥʝʤ ð 1105,0 ʛ/ʤ2). ʇʨʠ 

ʵʪʦʤ ʦʙʱʘʷ ʬʠʪʦʤʘʩʩʘ ʩʦʩʪʘʚʠʣʘ 1492 ʛ/ʤ2 ʠ 1104 (ʛ/ʤ2) (ʚ ʩʨʝʜʥʝʤ ð 1298,0 ʛ/ʤ2). ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ (+26 Áʉ ʠ 7,7 ʤʤ). 

ɸʥʘʣʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʥʘʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʠ ʠ ʧʦʣʳʥʠ, ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʦʥʠ ʜʦʩʪʠʛʘʶ ʚ ʠʶʥʝ, ʩʦʩʪʘʚʣʷʷ 231,2 ʛ/ʤ2 ʠ 337,2 ʛ/ʤ2 

(ʚ ʩʨʝʜʥʝʤ ð 284,2 ʛ/ʤ2), ʘ ʧʦʜʟʝʤʥʘʷ ʬʠʪʦʤʘʩʩʘ ʧʨʠ ʵʪʦʤ ʩʦʩʪʘʚʠʣʘ ʚ ʩʣʦʝ 0ï50 ʩʤ 1261,2 

ʛ/ʤ2 ʠ 1147,5 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ ð 1204,4 ʛ/ʤ2). ʇʨʠ ʵʪʦʤ ʟʘʧʘʩʳ ʦʙʱʝʡ ʬʠʪʦʤʘʩʩʳ ʚ ʠʶʥʝ 

ʜʦʩʪʠʛʣʠ ʜʦ 1492,4 ʛ/ʤ2 ʠ 1513,7 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ ð 1503,1 ʛ/ʤ2). 

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʜʟʝʤʥʦʡ ʬʠʪʦʤʘʩʩʳ ʜʘʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʘʧʨʝʣʴ, ʩʦʩʪʘʚʣʷʷ ʧʦ ʛʦʜʘʤ 374,0 ʛ/ʤ2 ʠ 527,1 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ ð 450,6 ʛ/ʤ2) ʚ ʩʣʦʝ 0ï50 ʩʤ 

ʧʦʯʚʳ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʦʨʥʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï20 ʩʤ, ʩʦʩʪʘʚʣʷʷ 60ï65%. 

ʆʙʱʘʷ ʬʠʪʦʤʘʩʩʘ ʧʦʣʳʥʠ ʠ ʚʝʨʙʣʶʞʴʝʡ ʢʦʣʶʯʢʠ ʚ ʠʶʥʝ ʩʦʩʪʘʚʠʣʠ 1492,4 ʛ/ʤ2 ʠ 

1513,7 ʛ/ʤ2 (ʚ ʩʨʝʜʥʝʤ ð 1503,1 ʛ/ʤ2).  

ʅ. ʀ. ɹʘʟʠʣʝʚʠʯ ʠ ʃ. ɽ. ʈʦʜʠʥ [14] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩʚʷʟʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 

ʫʩʣʦʚʠʷʤʠ ʫʚʣʘʞʥʝʥʠʷ ʥʦʩʷʪ ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ 

ʪʝʧʣʘ. ʇʨʠ ʚʳʩʦʢʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʙʦʣʝʝ 35ï40 ʢʢʘʣ/ʩʤ2 ʛʦʜ) ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, 

ʨʝʛʫʣʠʨʫʶʱʠʤ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʚʣʘʛʘ: ʧʨʠ ʥʠʟʢʦʡ 

ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʜʦ 35ï40 ʢʢʘʣ/ʩʤ2 ʛʦʜ) ʠʟʙʳʪʦʢ ʚʣʘʛʠ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʬʠʪʦʮʝʥʦʟʦʚ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ɺ. ʈ. ɺʦʣʦʙʫʝʚ [11] ʧʨʠʨʦʩʪ ʠ ʨʘʟʣʦʞʝʥʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʪʝʥʠʡ ð ʦʯʝʥʴ 

ʩʣʦʞʥʳʡ ʚʦʧʨʦʩ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʧʨʠʨʦʩʪʘ ʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ. ʈ. ɺʦʣʦʙʫʝʚʳʤ [11] (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʢʨʠʚʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ) ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ ʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʠ ʝʛʦ ʧʦʤʦʱʠ ʤʦʞʥʦ ʥʘʡʪʠ ʧʨʠʨʦʩʪ ʠ 

ʨʘʟʣʦʞʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʛʦʜʘ, ʠʩʧʦʣʴʟʫʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʜʠʥʘʤʠʢʝ 

ʬʠʪʦʤʘʩʩʳ. 

ʅʘ ʈʠʩʫʥʢʘʭ 1ï2 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʦʙʱʝʡ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʤʘʩʩʳ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʡ (ArtemisetumïEphemerosum) ʠ ʧʦʣʳʥʥʦïʚʝʨʙʣʶʞʝɹʢʦʣʶʯʢʦʚʦʡ 

(AlhagietumïArtemisosum) ʘʩʩʦʮʠʘʮʠʡ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ 

ʜʚʫʭ ʧʨʦʪʠʚʦʩʪʦʷʱʠʭ ʧʨʦʮʝʩʩʦʚ: ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ. ʀʟ ʈʠʩʫʥʢʦʚ 

1ï2 ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʚ 2016 ʛ. ʟʘʧʘʩʳ ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ 

ʬʠʪʦʤʘʩʩʳ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2015 ʛ. (130,6 ʪ/ʛʘ ʧʨʦʪʠʚ 110,9 ʪ/ʛʘ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ 2016 ʛ., ʢʦʛʜʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ 

ʚʳʰʝ ʥʦʨʤʳ ð 960,3 ʤʤ. 
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ʂʨʠʚʘʷ ʈʠʩʫʥʢʘ 1 ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʦ ʤʘʷ ʪʝʤʧ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ 

ʵʬʝʤʝʨʦʚʦ-ʧʦʣʳʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʝʝ ʨʘʟʣʦʞʝʥʠʷ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʠʝ 

ʚʨʝʤʝʥʘ ʛʦʜʘ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʨʘʪʥʦʝ. ʇʨʠʙʝʛʥʫʚ ʢ ʤʝʪʦʜʫ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʢʨʠʚʦʡ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ, ʤʦʞʥʦ ʜʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʇʦ ʜʠʥʘʤʠʢʝ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʟʘ ʧʝʨʠʦʜʳ ʧʨʝʦʙʣʘʜʘʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʥʘʜ ʝʛʦ ʨʘʟʣʦʞʝʥʠʝʤ (ʪ. ʝ. ʧʦ ʚʦʩʭʦʜʷʱʠʤ ʦʪʨʝʟʢʘʤ ʢʨʠʚʦʡ) ʦʧʨʝʜʝʣʠʤ 

ʝʞʝʤʝʩʷʯʥʳʝ ʧʨʠʨʘʱʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʵʬʝʤʝʨʦʚʦ-ʧʦʣʳʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʘ ʟʘ 

ʧʝʨʠʦʜʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ (ʪ. ʝ. ʧʦ 

ʥʠʩʭʦʜʷʱʠʤ ʦʪʨʝʟʢʘʤ ʢʨʠʚʦʡ) ʠʭ ʝʞʝʤʝʩʷʯʥʫʶ ʫʙʳʣʴ. ʉʥʷʪʳʝ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʚʳʷʚʣʷʶʪ 

ʦʙʱʠʡ ʟʘʢʦʥʦʤʝʨʥʳʡ ʭʦʜ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ, ʪ. ʝ. ʢʘʢ ʥʘʢʦʧʣʝʥʠʷ, ʪʘʢ ʠ ʨʘʟʣʦʞʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʕʪʦʪ ʟʘʢʦʥʦʤʝʨʥʳʡ ʚʠʜ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʫʪʝʤ ʵʢʩʪʨʘʧʦʣʷʮʠʠ 

ʧʨʦʜʦʣʞʠʪʴ ʢʨʠʚʳʝ ʠ ʜʣʷ ʧʝʨʠʦʜʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʥʝʪ ʧʨʷʤʳʭ ʜʘʥʥʳʭ, ʠ ʪʘʢʠʤ ʧʫʪʝʤ 

ʨʘʟʜʝʣʴʥʦ ʚʳʷʚʠʪʴ ʚʝʨʦʷʪʥʳʡ ʧʦʨʷʜʦʢ ʠʟʤʝʥʝʥʠʷ ʥʘʢʦʧʣʝʥʠʠ ʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʴʟʫʷʩʴ ʢʨʠʚʦʡ ʤʦʞʥʦ ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʚʝʣʠʯʠʥʫ 

ʥʘʢʦʧʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʟʘ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʭ ʨʘʟʣʦʞʝʥʠʷ, ʪʘʢ 

ʠ ʨʘʟʤʝʨʳ ʨʘʟʣʦʞʝʥʠʷ ʟʘ ʧʝʨʠʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʢʦʧʣʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ArtemisetumïEphemerosum 

ʩʦʦʙʱʝʩʪʚʘ (ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ, ʪ/ʛʘ, 2015ï2016 ʛʛ.). 

 

  
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ AlhagietumïArtemisosum 

(ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ, ʪ/ʛʘ, 2015ï2016 ʛʛ.) 
 

ɼʝʡʩʪʚʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʟʘ 

ʧʝʨʠʦʜ 2015ï2016 ʛʛ. ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʩʪʘʚʠʣ 14,2 ʪ/ʛʘ ʠ 12,83 ʪ/ʛʘ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʡ ʚ ʧʨʠʨʦʩʪʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʘʥʥʳʝ ʦʙ ɻʥʝʨʛʠʠ ʩʛʦʨʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ɸ. ʇ. ɻʝʨʘʡʟʘʜʝ [11, ʩ. 56]. ʂʘʢ ʫʪʚʝʨʞʜʘʝʪ 
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ʘʚʪʦʨ, ʟʘ ʛʦʜ ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ð 5015 ʢʘʣ., ʘ ʜʣʷ ʚʝʨʙʣʶʞʴʝʡ 

ʢʦʣʶʯʢʠ ð 5420 ʢʘʣ. ʥʘ ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 

ɼʘʥʥʳʝ ʨʘʩʯʝʪʦʚ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʵʪʦʛʦ ʙʠʦʛʝʦʮʝʥʦʟʘ ʧʨʧʨʠʚʝʜʝʥʳ ʚ ʈʠʩʫʥʢʝ 1. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʥʘʢʦʧʣʝʥʠʷ ʠ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʚʦ ʚʨʝʤʝʥʠ ʚ 

ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʘʠʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʬʠʪʦʤʘʩʩʝ ʚ 2015 ʛ. 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʘʨʪ ð 115,3 ʢɼʞ, ʘ 2016 ʛ. ʥʘ ʠʶʥʴ ð 127,7 ʢɼʞ. ɿʠʤʦʡ ʞʝ ʵʪʠ ʟʥʘʯʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʳ (8,6 ʢɼʞ ʠ 19,5 ʢɼʞ). ɿʘ ʛʦʜ ʚ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʘʢʦʧʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʠʣʦ 337,0 ʢɼʞ ʠ 269,4 ʢɼʞ (ʈʠʩʫʥʦʢ 1). 

ɺ ʧʦʣʳʥʥʦïʚʝʨʙʣʶʞʴʝʢʦʣʶʯʢʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʨʦʩʪ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʟʘ ʛʦʜ 

ʩʦʩʪʘʚʠʣ 30,48 ʪ/ʛʘ ʠ 11,64 ʪ/ʛʘ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʨʦʩʪʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʶʥʴ, ʩʦʩʪʘʚʣʷʷ 8,11 ʪ/ʛʘ ʠ 8,33 ʪ/ʛʘ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʥʘ ʷʥʚʘʨʴ ð 1,27 ʪ/ʛʘ ʠ 

1,54 ʪ/ʛʘ. ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʣʠ 9,42 ʪ/ʛʘ ʠ 

11,64 ʪ/ʛʘ.  

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʭ ʚ 2015 ʛ. ʧʨʠʭʦʜʪ̫ʩʷ ʥʘ ʠʶʣʴ, ʩʦʩʪʘʚʣʷʷ 2,52 ʪ/ʛʘ, ʘ 

ʤʠʥʠʤʘʣʴʥʳʝ 0,66 ʪ/ʛʘ ð ʥʘ ʜʝʢʘʙʨʴ. ɺ 2016 ʛ. ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʣʦʞʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʝʥʪʷʙʨʝ ð 2,67 ʪ/ʛʘ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʚ ʜʝʢʘʙʨʝ ð 

1,22 ʪ/ʛʘ.  

ʅʘ ʦʩʥʦʚʝ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʧʦʣʳʥʥʦï

ʚʝʨʙʣʶʞʴʝʢʦʣʶʯʢʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʣʠ 641,2 ʢɼʞ ʠ 691,3 ʢɼʞ, ʘ ʵʥʝʨʛʠʷ 

ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ 213,6 ʢɼʞ ʠ 264,0 ʢɼʞ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʧʨʠʨʦʩʪʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʶʥʴ, 

ʩʦʩʪʘʚʣʷʷ 183,9 ʢɼʞ ʠ 188,9 ʢɼʞ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ð ʥʘ ʷʥʚʘʨʴ ð 28,8 ʢɼʞ ʠ 34,9 ʢɼʞ. 

ʇʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʠʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ ʛʦʜ ʩʦʩʪʘʚʠʣʠ 213,6 ʢɼʞ ʠ 

264,0 ʢɼʞ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʠʠ ʨʘʟʣʦʞʝʥʠʷ ʚ 2015 ʛ ʧʨʠʭʦʜʷʪʩʷ ʥʘ 

ʠʶʥʴ, ʩʦʩʪʘʚʣʷʷ 57,2 ʢɼʞ. ɸ ʚ 2016 ʛ. ð ʥʘ ʩʝʥʪʷʙʨʴ ð 60,6 ʢɼʞ. ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʵʥʝʨʛʠʠ ʨʘʟʣʦʞʝʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʝʢʘʙʨʴ, ʧʦ ʛʦʜʘʤ ð 14,9 ʢɼʞ ʠ 27,7 ʢɼʞ (ʊʘʙʣʠʮʘ 3). 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʩʯʝʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. ʊʘʢ, ʠʩʭʦʜʷ ʠʟ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥʳ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʩʢʨʳʪʫʶ ʪʝʧʣʦʪʫ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ 

580 ʢʘʣ/ʩʤ3, ʦʧʨʝʜʝʣʷʝʤ ʦʙʱʠʡ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ. ʊʘʢʦʚʳʤʠ ʧʦ 

ʛʦʜʘʤ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ 147,7 ʢɼʞ ʠ 294,0 ʢɼʞ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʠʭ ʟʥʘʯʝʥʠʷ 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʠʶʥʴ, ʩʦʩʪʘʚʣʷʷ 33,56 ʢɼʞ ʠ 55,31 ʢɼʞ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʳ, 

ʧʦʢʘʟʘʪʝʣʠ ʢʦʪʦʨʳʭ ʚ 2015 ʛ. ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʜʝʢʘʙʨʴ, ʩʦʩʪʘʚʣʷʷ 2,65 ʢɼʞ, ʠ ʚ 2016 ʛ. ð 4,51 

ʢɼʞ ʩʦʦʪʚʝʪʩʪʚʫʷ ʷʥʚʘʨʶ (ʊʘʙʣʠʮʘ 3). 

ʋʩʪʘʥʦʚʠʚ ʚʝʣʠʯʠʥʫ ʩʫʤʤʘʨʥʦʛʦ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʥʘ ʩʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ + ʵʥʝʨʛʠʷ 

ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʘʷ ʚ ʯʠʩʪʦʡ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʘʭʦʜʠʤ ʦʙʱʫʶ ʚʝʣʠʯʠʥʫ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ 

ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ. ɺ ʵʬʝʤʝʨʦïʧʦʣʳʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ʚ 

2015 ʛ. ʩʦʩʪʘʚʠʣʦ 485,1 ʢɼʞ, ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʯʚʝ 337,0 ʢɼʞ, ʘ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ 0,8% ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ 

ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ. ɼʣʷ 2016 ʛ. ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ: ʟʘʪʨʘʪ 

ʵʥʝʨʛʠʠ ʥʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ ð 563,4 ʢɼʞ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ð 269,4 ʢɼʞ, ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ ʦʙʱʠʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʝ 1,19% (ʊʘʙʣʠʮʘ 3). 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ 641,2 ʢɼʞ ʠ 691,3 ʢɼʞ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʜʦʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʩʪʘʚʠʣʠ 0,89% ʠ 0,83% (ʊʘʙʣʠʮʘ 4). 

ʀʪʘʢ, ʧʨʠʚʝʜʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ʚ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʭʚʘʪʠʣʠ ʜʚʝ ʨʘʟʥʳʝ ʧʦʛʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʶ.  

ɿʘʩʫʰʣʠʚʳʡ ʧʝʨʠʦʜ ð 2015 ʛ., ʙʳʣ ʟʘʤʝʥʝʥ ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ð 2016 ʛ., ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʩʦʩʪʘʚʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʜʚʫʭ ʢʦʥʪʨʘʩʪʥʳʭ ʧʝʨʠʦʜʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʝʦʣʦʛʦïʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʮʝʣʷʭ 

ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʘ ʖ2ï3 ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʫʨʝʥʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ɿʘʧʘʜʥʦïʊʫʛʨʦʚʩʢʦʤ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʇʨʝʜʩʪʘʚʣʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʖ2ï3, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʠ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʟʘʣʝʞʠ. 

 

Abstract. The paper analyzes geological and geophysical materials in order to study reservoir 

properties and formation heterogeneity of the Yu2ï3 of the Tyumen formation based on the materials 

of geophysical studies of wells drilled at the ZapadnoïTugrovskoye field. The information analysis 

of morphological complexity and heterogeneity of the structure of the productive layer Yu2ï3, which 

have a negative impact on the nature and process of development of hydrocarbon reserves within 

individual areas of the Deposit, is presented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʶʤʝʥʩʢʘʷ ʩʚʠʪʘ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ ʥʝʬʪʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 
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ʟʘʧʘʩʦʚ. 
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ɿʘʧʘʜʥʦ-ʊʫʛʨʦʚʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-

ʊʫʛʨʦʚʩʢʦʛʦ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʚ ʧʨʝʜʝʣʘʭ ʉʝʨʛʠʥʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ 

ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ.  
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ʇʦʜʩʯʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʟʜʝʣʴʥʦ ʧʦ 

ʧʣʘʩʪʘʤ ʖ2ï3, ʖ4, ʖ5, ʖ6, ʖ10
1, ʖ10

2. ɺ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʟʘʣʝʞʠ ʚ ʩʦʩʪʘʚʝ ʧʣʘʩʪʦʚ 

ʖ2ï3, ʖ4, ʖ5, ʖ6, ʖ10
1, ʖ10

2.  ʅʘ ʜʘʪʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʜʚʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʦʙʲʝʢʪʘ ð ʖ2ï6, ʠ ʖ10; 

ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʣʘʩʪ ʖ2ï3 ʦʙʲʝʢʪʘ 

ʨʘʟʨʘʙʦʪʢʠ ʖ2ï6.  

ʇʨʦʜʫʢʪʠʚʥʘʷ ʪʦʣʱʘ ʧʣʘʩʪʘ ʖ2ï3 ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʝʜʥʝʶʨʩʢʠʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ 

ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʨʛʠʣʣʠʪʦʚ. ʇʦ ʩʪʨʫʢʪʫʨʝ ʧʝʩʯʘʥʠʢʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʠ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʘ ʘʣʝʚʨʦʣʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦ-

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʧʣʘʩʪʘ ʜʦʩʪʠʛʘʝʪ 32,1 ʤ (ʈʠʩʫʥʦʢ 1). 

 

 
 

ʈʠʩʫʥʦʢ 1. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʧʦ ʣʠʥʠʠ ʩʢʚʘʞʠʥ 20ʇ-25ʈ. ʆʙʲʝʢʪ ʨʘʟʨʘʙʦʪʢʠ ʖ2ï6. 

 

ɿʘʣʝʞʴ ʧʣʘʩʪʘ ʖ2ï3 ʧʣʘʩʪʦʚʘʷ, ʩʚʦʜʦʚʘʷ, ʪʝʢʪʦʥʠʯʝʩʢʠ- ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠ 

ʵʢʨʘʥʠʨʦʚʘʥʥʘʷ. ʃʠʥʠʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʨʘʟʜʝʣʝʥʘ ʥʘ 3 ʙʣʦʢʘ (ʈʠʩʫʥʦʢ 2). 

ɼʦʣʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʣʘʩʪʘ ʖ2ï3 ʚ ʦʙʲʝʢʪʝ 

ʨʘʟʨʘʙʦʪʢʠ ʖ2ï6 ʩʦʩʪʘʚʣʷʝʪ 68% (ʈʠʩʫʥʦʢ 3).  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʣʘʩʪʘ ʖ2ï3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʫʨʝʥʥʳʭ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 90 

 
 

ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʣʘʩʪʘ ʖ2ï3 ɿʘʧʘʜʥʦ-ʊʫʛʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 
 

 
ʈʠʩʫʥʦʢ 3. ɼʦʣʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦ ʧʣʘʩʪʘʤ ʦʙʲʝʢʪʘ ʖʉ2ï6. 

 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʣʝʞʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʖ2ï3 ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʘʣʠʩʴ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʩʢʚʘʞʠʥ, 

ʚʩʢʨʳʚʰʠʭ ʧʨʦʜʫʢʪʠʚʥʳʡ ʨʘʟʨʝʟ ɿʘʧʘʜʥʦ-ʊʫʛʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  

ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʠ 

ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʪʦʣʱʠʥʘ (ʦʙʱʘʷ, ʵʬʬʝʢʪʠʚʥʘʷ, ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ), 

ʨʘʩʯʣʝʥʝʥʥʦʩʪʴ (ʂʨʘʩʯ), ʪʦʣʱʠʥʳ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʧʣʘʩʪʢʦʚ, ʧʝʩʯʘʥʠʩʪʦʩʪʴ (ʂʧʝʩʯ), 

ʧʦʨʠʩʪʦʩʪʴ (ʂʧ), ʧʨʦʥʠʮʘʝʤʦʩʪʴ (ʂʧʨ), ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ (ʂʥ).  
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ʆʪʣʦʞʝʥʠʷ ʧʣʘʩʪʘ ʖ2ï3 ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʈʠʩʫʥʦʢ 1). ʆʪʣʦʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ ʚ ʛʨʘʥʠʮʘʭ ʟʘʣʝʞʝʡ ʚʩʢʨʳʪʳ 

73 ʩʢʚʘʞʠʥʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ: ʏʅɿ ð 69 ʩʢʚʘʞʠʥ, ɺʅɿ ð 4 ʩʢʚʘʞʠʥʳ.  

ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʧʣʘʩʪʘ ʚ ʛʨʘʥʠʮʘʭ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 27,1 ʤ ʜʦ 38,5 ʤ, ʧʨʠ 

ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ð 32,1 ʤ. ʕʬʬʝʢʪʠʚʥʳʝ ʪʦʣʱʠʥʳ ʧʦ ʩʢʚʘʞʠʥʘʤ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 0,9 ʤ ʜʦ 13,3 ʤ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ ð 8,3 ʤ.  

ʇʝʩʯʘʥʠʩʪʦʩʪʴ (ʂʧʝʩʯ) ʧʦ ʩʢʚʘʞʠʥʘʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,03 ʜʦ 0,44, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ 

ð 0,26.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʝʩʯʘʥʠʩʪʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 4. 

ʀʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʦʜʫʢʪʠʚʥʘʷ ʯʘʩʪʴ ʧʣʘʩʪʘ ʖ2ï3 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʠʟʢʦʡ ʧʝʩʯʘʥʠʩʪʦʩʪʴʶ ʨʘʟʨʝʟʘ. 

ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʩʯʘʥʠʩʪʦʩʪʠ ʧʦ ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ (ɻʉʂ) ʚ ʨʘʟʨʝʟʝ ʧʣʘʩʪʘ 

(ʂʧʝʩʯ>0,7) ʦʪʩʫʪʩʪʚʫʝʪ.  

 

  
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʧʝʩʯʘʥʠʩʪʦʩʪʠ 

 

ɻʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʢʧʝʩʯ 

 

ʈʠʩʫʥʦʢ 4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʝʩʯʘʥʠʩʪʦʩʪʠ ʧʣʘʩʪʘ ʖ2ï3 ɿʘʧʘʜʥʦ-ʊʫʛʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʥʠʮʘʝʤʳʭ ʧʨʦʧʣʘʩʪʢʦʚ ʚ ʨʘʟʨʝʟʝ ʧʣʘʩʪʘ ʧʦ ʩʢʚʘʞʠʥʘʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 

ʜʦ 12, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ð 7,1. ʄʘʢʩʠʤʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʨʝʟʳ ʩʢʚʘʞʠʥ, ʧʨʦʙʫʨʝʥʥʳʭ 

ʚ ʩʚʦʜʦʚʦʡ ʥʝʬʪʷʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʧʘʨʘʤʝʪʨʫ çʨʘʩʯʣʝʥʝʥʥʦʩʪʴè ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 5. 

ʇʨʦʜʫʢʪʠʚʥʳʡ ʨʘʟʨʝʟ ʩʣʦʞʝʥ ʧʝʩʯʘʥʳʤʠ ʧʨʦʧʣʘʩʪʢʘʤʠ ʩ ʪʦʣʱʠʥʦʡ ʦʪ 0,3 ʤ ʜʦ 3,8 ʤ, ʚ 

ʩʨʝʜʥʝʤ ð 1,0 ʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ð 0,6. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʧʣʘʩʪʢʦʚ ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʪʦʣʱʠʥ ʧʨʠʚʝʜʝʥʦ ʥʘ 

ʈʠʩʫʥʢʝ 4. ʀʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 93,5% ʧʝʩʯʘʥʳʭ ʧʨʦʧʣʘʩʪʢʦʚ ʠʤʝʶʪ ʪʦʣʱʠʥʫ 

ʤʝʥʴʰʝ 2 ʤ (ʚ ʪ. ʯ. 61,2% ʩ ʪʦʣʱʠʥʦʡ ʤʝʥʴʰʝ 1 ʤ), 5,7% ð ʦʪ 2 ʜʦ 3 ʤ, 0,8% ð ʦʪ ʜʦ 4 ʤ.  

ʉʨʝʜʥʠʝ ʧʦ ʩʢʚʘʞʠʥʘʤ ʟʥʘʯʝʥʠʷ ʪʦʣʱʠʥ ʛʣʠʥʠʩʪʳʭ ʧʨʦʧʣʘʩʪʢʦʚ ʚʘʨʴʠʨʫʶʪ ʦʪ 0,1 ʤ ʜʦ 

29,5 ʤ, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ð 3,1 ʤ. ʇʝʨʝʤʳʯʢʠ ʩ ʪʦʣʱʠʥʦʡ ʦʪ 4 ʤ ʠ ʙʦʣʝʝ ʩʦʩʪʘʚʣʷʶʪ 

26% ʧʨʦʧʣʘʩʪʢʦʚ.  
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ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ ʅʝʬʪʝʥʘʩʳʱʝʥʥʘʷ ʪʦʣʱʠʥʘ, ʤ 

 

 

ʈʠʩʫʥʦʢ 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʡ ʪʦʣʱʠʥʝ ʧʣʘʩʪʘ 

ʖ2ï3 ɿʘʧʘʜʥʦ-ʊʫʛʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ɺ ʮʝʣʦʤ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʶ ʪʦʣʱʠʥʘ ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʨʘʟʜʝʣʘ ʤʝʞʜʫ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʤ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ ɻʀʉ 4 ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ 

ʚʦʜʦʥʝʬʪʷʥʫʶ ʟʦʥʫ ʧʣʘʩʪʘ, ʚʘʨʴʠʨʫʝʪ ʦʪ 0,5 ʤ ʜʦ 5,6 ʤ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ ð 3,4 ʤ. 

ʌʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ (ʌɽʉ) ʧʣʘʩʪʘ ʠʟʫʯʘʣʠʩʴ ʧʦ ʜʘʥʥʳʤ 

508 ʦʧʨʝʜʝʣʝʥʠʡ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʧʦ ʩʢʚʘʞʠʥʘʤ ʟʥʘʯʝʥʠʷ ʂʧ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 13,0% ʜʦ 18,7%, ʧʨʠ 

ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ð 15,3%.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʂʧ ʧʦ ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʛʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ 

ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʦʨʠʩʪʦʩʪʠ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 6, ʠʟ ʢʦʪʦʨʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʣʫʯʰʠʤʠ 

ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʦʣʣʝʢʪʦʨʳ ʚ ʢʫʧʦʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟ ʧʣʘʩʪʘ. 

 

 
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʂʧ ʧʦ ʧʣʦʱʘʜʠ ɻʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʂʧ 
 

 

ʈʠʩʫʥʦʢ 6. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʠʩʪʦʩʪʠ ʧʣʘʩʪʘ ʖ2ï3. 

 

ʈʘʟʨʝʟ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʫʨʘ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʩʣʦʞʝʥ ʧʨʦʥʠʮʘʝʤʳʤʠ 

ʧʨʦʩʣʦʷʤʠ ʩ ʂʧ ʦʪ 13,0% ʜʦ 22,3%, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʂʧ ð 15,0%.  

ʀʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 31,9% ʧʨʦʩʣʦʝʚ ʚ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʤ ʦʙʲʝʤʝ ʠʤʝʶʪ ʂʧ 

ʥʠʞʝ 14%, ʧʨʦʩʣʦʝʚ ʩ ʂʧ ʦʪ 14% ʜʦ 16% ʠʤʝʶʪ 40,7%, ʧʨʦʩʣʦʝʚ ʩ ʂʧ ʦʪ 16% ʜʦ 18% ʠʤʝʶʪ 

5,7% ʧʨʦʩʣʦʝʚ, ʩ ʂʧ ʙʦʣʝʝ 20%, ʠʤʝʶʪ 0,6%.  
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ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʧʦ ʩʢʚʘʞʠʥʘʤ ʟʥʘʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʂʧʨ) ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,2Ĭ10ī3 ʤʢʤ2 ʜʦ 113Ĭ10ī3 ʤʢʤ2, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ð 3,1Ĭ10ī3 ʤʢʤ2. ʈʘʟʨʝʟ 

ʧʣʘʩʪʘ ʚ ʛʨʘʥʠʮʘʭ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʩʣʦʞʝʥ ʧʨʦʩʣʦʷʤʠ ʢʦʣʣʝʢʪʦʨʘ ʩ ʂʧʨ ʦʪ 0,2Ĭ10ī3 ʤʢʤ2 ʜʦ 

244,1Ĭ10ī3 ʤʢʤ2, ʧʨʠ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʤ ʧʦ ʦʙʲʝʤʫ ʟʥʘʯʝʥʠʠ ʂʧʨ ð 3,0Ĭ10ī3 ʤʢʤ2 ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ ð 4,2, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʘʥʠʟʦʪʨʦʧʠʠ ʨʘʟʨʝʟʘ ʧʦ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʩʣʦʝʚ, ʩʣʘʛʘʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʳʡ 

ʨʘʟʨʝʟ, ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʂʧʨ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʈʠʩʫʥʢʝ 7. 

 

 

 
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʂʧʨ ɻʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʂʧʨ 
 

ʈʠʩʫʥʦʢ 7. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʩʣʦʝʚ ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʂʧʨ. ʇʣʘʩʪ ʖ2ï3. 

 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ 68,9% ʧʨʦʩʣʦʝʚ ʚ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʤ ʦʙʲʝʤʝ ʧʣʘʩʪʘ 

ʖ2ï3 ʠʤʝʶʪ ʦʯʝʥʴ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʂʧʨ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ 1Ĭ10ī3 ʤʢʤ2, 28,7% ð ʦʪ 1Ĭ10ī3 

ʤʢʤ2 ʜʦ 10Ĭ10ī3 ʤʢʤ2, 2% ð ʦʪ 10Ĭ10ī3 ʤʢʤ2 ʜʦ 100Ĭ10ī3 ʤʢʤ2, 0,4% ʧʨʦʩʣʦʝʚ ʦʙʣʘʜʘʶʪ 

ʩʨʝʜʥʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ ʠʤʝʶʪ ʂʧʨ ʙʦʣʝʝ 100Ĭ10ī3 ʤʢʤ2. 

ɸʥʘʣʠʟ ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ 

ʧʣʘʩʪ ʥʘʠʙʦʣʝʝ ʥʝʦʜʥʦʨʦʜʝʥ ʚ ʢʫʧʦʣʴʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʧʦ ʩʢʚʘʞʠʥʘʤ 

ʟʥʘʯʝʥʠʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ (ʂʥ) ʧʦ ʜʘʥʥʳʤ ɻʀʉ (293 ʧʦʩʣʦʡʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ), 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 33,3% ʜʦ 69,5%, ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ð 47,1%. ɻʝʦʣʦʛʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʢʝ 8.  

ʀʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʩʣʦʝʚ ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʩʣʝʜʫʝʪ, ʯʪʦ 27,6% 

ʧʨʦʩʣʦʝʚ ʨʘʟʨʝʟʘ ʧʣʘʩʪʘ ʠʤʝʶʪ ʂʥ ʥʠʞʝ 40%, 40,3% ʧʨʦʩʣʦʝʚ ʩ ʂʥ ʦʪ 40% ʜʦ 50%, 20,8% 

ʧʨʦʩʣʦʝʚ ʩ ʂʥ ʦʪ 50% ʜʦ 60%, 10,2% ʦʪ 60% ʜʦ 70 , 1,1% ʧʨʦʩʣʦʝʚ ʩ ʂʥ ʚʳʰʝ 70%.  
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ, % 

 

ɻʝʦʣʦʛʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʂʥ 
 

ʈʠʩʫʥʦʢ 8. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʧʨʦʩʣʦʝʚ ʧʦ ʠʥʪʝʨʚʘʣʘʤ ʧʣʘʩʪʘ ʖ2ī3. 

 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ 

ʖ2ī3 ɿʘʧʘʜʥʦ-ʊʫʛʨʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ:  

ïʜʣʷ ʧʣʘʩʪʦʚ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʭʘʨʘʢʪʝʨʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ ʚʝʣʠʯʠʥ ʪʘʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʘʷ ʪʦʣʱʠʥʘ (0,9ï13,3 ʤ), ʩʚʦʡʩʪʚʝʥʥʦ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʟʦʥ ʛʣʠʥʠʟʘʮʠʠ ʧʣʘʩʪʦʚ (ʪʦʣʱʠʥʘ ʛʣʠʥʠʩʪʳʭ ʧʨʦʧʣʘʩʪʢʦʚ 0,1ï29 ʤ), ʣʠʥʟʦʚʠʜʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʪʝʣ (ʧʨʦʜʫʢʪʠʚʥʳʝ ʧʣʦʱʘʜʠ ʧʣʘʩʪʦʚ ʖ4ïʖ6 ʫʤʝʥʴʰʘʶʪʩʷ ʦʪ 50% ʜʦ 

17% ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʘʩʪʘ ʖ2ï3); 

ïʥʠʟʢʘʷ ʧʝʩʯʘʥʠʩʪʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʧʦ ʧʣʘʩʪʘʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,03 ʜʦ 

0,44); 

ïʥʠʟʢʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʖ2-3, 

ʖ4, ʖ5, ʖ6 (ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦ ʧʣʘʩʪʫ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,2Ĭ10ī3 ʤʢʤ2 ʜʦ 113Ĭ10ī3 ʤʢʤ2), 

ʧʦʨʠʩʪʦʩʪʴ ʦʪ 13,0% ʜʦ 18,7%, ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 33,3% ʜʦ 69,5%). 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʧʣʘʩʪʘ ʖ2ï3 ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʠ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ 

ʟʘʧʘʩʦʚ ʋɺ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘʣʝʞʠ, ʪʘʢʠʭ ʢʘʢ: 

ïʥʘʣʠʯʠʝ ʟʦʥ ʛʣʠʥʠʟʘʮʠʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʦʮʝʩʩ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ; 

ïʭʘʨʘʢʪʝʨ ʛʣʠʥʠʟʘʮʠʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʡ ʟʦʥʘʣʴʥʫʶ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʣʘʩʪʦʚ ʧʦ ʪʦʣʱʠʥʝ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨ ʚʳʨʘʙʦʪʢʠ 

ʟʘʧʘʩʦʚ ʥʘ ʫʯʘʩʪʢʘʭ ʟʘʣʝʞʝʡ ʩ ʨʝʟʢʠʤ ʚʳʢʣʠʥʠʚʘʥʠʝʤ ʧʣʘʩʪʘ. 

ïʬʠʣʴʪʨʘʮʠʦʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʨʘʟʨʝʟʘ ʧʣʘʩʪʦʚ, ʚʣʠʷʶʱʘʷ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʋɺ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ɿʘʧʘʜʥʦ-ʊʫʛʨʦʚʩʢʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʊʌ ʆʆʆ çʂʦʛʘʣʳʤʅʀʇʀʥʝʬʪʴè. 2007. 

2. ʄʝʜʚʝʜʩʢʠʡ ʈ. ʀ., ʉʝʚʘʩʪʴʷʥʦʚ ɸ. ɸ. ʆʮʝʥʢʘ ʠʟʚʣʝʢʘʝʤʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʠ ʧʨʦʛʥʦʟ 

ʫʨʦʚʥʝʡ ʜʦʙʳʯʠ ʧʦ ʧʨʦʤʳʩʣʦʚʳʤ ʜʘʥʥʳʤ. ʉʇʙ.: ʅʝʜʨʘ, 2004. 192 ʩ. 
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3. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ 

ʛʘʟʦʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ: ʫʪʚ. ʧʨʠʢʘʟʦʤ ʄʇʈ ʈʦʩʩʠʠ 21.03.2007 ʛ. ̄61. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʚʳʩʝʚʘ ʩʦʨʪʦʚ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2019ï

2020 ʛʛ. ʩ 3 ʩʦʨʪʘʤʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩ ʨʘʟʣʠʯʥʳʤ ʘʛʨʦʵʢʦʪʠʧʦʤ: ʉʘʨʘʪʦʚʩʢʘʷ-29, ʉʝʤʫʨʛ ʠ 

ɾʘʥʫʙ ʛʘʚʭʘʨʠ. ʇʦʩʝʚ ʙʳʣ ʚʳʧʦʣʥʝʥ 10-ʪʠ ʨʷʜʢʦʚʳʤʠ ʜʝʣʷʥʢʘʤʠ ʩ ʤʝʞʜʫʨʷʜʴʝʤ 15 ʩʤ. 

ɼʣʠʥʘ ʜʝʣʷʥʢʠ ð 10 ʤ, ʰʠʨʠʥʘ ð 1,5 ʤ. ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʷʣʠ ʧʫʪʝʤ 

ʟʘʛʫʱʝʥʠʷ ʠʭ ʚ ʜʝʣʷʥʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʙʠʦʤʘʩʩʦʡ ʠ ʤʘʩʩʦʡ 

ʟʝʨʥʘ ʫ ʨʘʩʪʝʥʠʡ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʦʩʝʚʘʭ ʛʫʩʪʦʪʦʡ ʩʪʦʷʥʠʷ 450ï500 ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʚʳʩʝʚʘ 180ï200 ʢʛ/ʛʘ. 

 

Abstract. The issue of optimal seeding rates of spring wheat varieties in extreme conditions of 

Karakalpakstan is considered. The studies were carried out in 2019ï2020 with 3 varieties of spring 

wheat with different agroecotypes: Saratovskaya-29, Semurg and Zhanub gavhari. Sowing was 

carried out with 10 row plots with a row spacing of 15 cm. The plot length was 10 m, width ð 

1.5 m. The plant nutrition area was changed by thickening them in the plot. As a result of the work, 

it was revealed that in the soil and climatic conditions of Karakalpakstan, the most optimal ratios 

between biomass and grain weight in plants are manifested in crops with a plant density of 450ï500 

plants per 1 m2, which corresponds to seeding rates of 180ï200 kg/ha. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʘʜʢʠ, ʥʦʨʤʘ ʚʳʩʝʚʘ, ʚʘʣʦʚʳʡ ʩʙʦʨ, ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 

ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. 

 

Keywords: planting, seeding rate, gross yield, agro-climatic conditions, growth, development, 

mineral fertilizers, environment. 
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ɺ ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ, ʚ ʝʛʦ ʶʞʥʳʭ ʟʦʥʘʭ ʠʟ ʛʦʜʘ ʚ ʛʦʜ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚʳ, ʩʫʭʦʩʪʴ ʢʣʠʤʘʪʘ ʠ ʜʝʬʠʮʠʪ ʚʣʘʛʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʠʭ ʥʝʚʳʩʦʢʠʭ ʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʧʦ ʛʦʜʘʤ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ 

ʟʝʨʥʘ. ʇʦʵʪʦʤʫ, ʧʨʠ ʪʘʢʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʠʩʧʳʪʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʫʩʣʦʚʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʩʫʭʠʝ ʤʦʨʦʟʳ, ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʧʦʩʝʚʘʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. ɺ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦʩʝʚʳ ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ, ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʟʘʤʦʨʦʟʢʦʚ. ʅʝʫʩʪʦʡʯʠʚʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ, ʯʘʩʪʳʝ ʨʝʟʢʠʝ ʧʦʭʦʣʦʜʘʥʠʷ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ 

ʠʣʠ ʚ ʧʦʣʥʦʤ ʝʛʦ ʦʪʩʫʪʩʪʚʠʠ, ʦʩʝʥʥʠʝ ʟʘʩʫʭʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʝʨʝʟʠʤʦʚʢʝ, ʦʙʫʩʣʘʚʣʠʚʘʶʪ 

ʩʝʨʴʝʟʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʩʝʚʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʜʘʞʝ ʠʭ ʛʠʙʝʣʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʣʦʱʘʜʷʭ. ʇʦʵʪʦʤʫ, ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʵʪʠʭ ʧʨʦʙʝʣʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ 

ʧʨʦʙʣʝʤʦʡ. 

ʋʤʝʥʴʰʠʪʴ ʚʨʝʜ, ʥʘʥʦʩʠʤʳʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʤʦʞʥʦ ʧʫʪʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʜʘʣʴʥʝʡʰʠʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʧʨʠʝʤʦʚ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪ ʦʪ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʩʦʨʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʧʦʧʘʜʘʝʪ ʚ ʫʩʣʦʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʘʚʠʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʡ ʩʦʨʪʦʚ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʟʦʥʘʤ ʨʝʛʠʦʥʦʚ, ʩ ʫʯʝʪʦʤ 

ʥʘʠʙʦʣʴʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʦʨʪʘ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ ð ɻ ʪʦ ʚʘʞʥʘʷ ʟʘʜʘʯʘ. 

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʦʨʪʘ ʜʣʷ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʭʘ 

ʚʳʨʘʱʠʚʘʥʠʷ ʟʝʨʥʦʚʳʭ. ʉ ʫʯʝʪʦʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ, ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ 

ʚʳʜʝʣʝʥʠʶ ʩʢʦʨʦʩʧʝʣʳʭ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʦʨʪʦʚ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʧʦʚʳʰʝʥʠ ʁʦʙʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ, ʥʦ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʨʘʩʭʦʞʜʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʠ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʠ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʷʚʣʝʥʠʷ 

ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʠʭ ʚʩʭʦʞʝʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʢʦʨʦʩʧʝʣʳʭ, ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩ ʚʳʩʦʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʟʝʨʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ, ʥʝ 

ʨʘʟʨʘʙʦʪʘʥʳ, ʪʘʢ ʢʘʢ, ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʚʳʨʘʱʠʚʘʥʠʝʤ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʟʘʥʠʤʘʣʠʩʴ ʥʝ 

ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ʅʦ ʫ ʥʘʩ ʠʤʝʶʪʩʷ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ 

ʧʨʦʠʟʚʦʜʠʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʟʝʨʥʦʚʫʶ ʧʨʦʜʫʢʮʠʶ. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʩʳʛʨʘʣʠ ʨʘʙʦʪʳ ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ. ʆʥ 

ʩʯʠʪʘʣ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʟʝʤʣʝʜʝʣʠʷ ʠʟʫʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʝʥʠʡ. ɿʘʜʘʯʘ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʠʱʝʚʦʛʦ ʨʝʞʠʤʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʢʘʞʜʦʡ ʬʘʟʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʨʘʙʦʪʳ ð ʨʘʟʨʘʙʦʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʭ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ ʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʜʣʷ ʫʩʣʦʚʠʡ ʩʝʚʝʨʥʦʛʦ ʨʝʛʠʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ  ʧʨʦʠʟʚʦʜʩʪʚʫ. 

  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʧʳʪ ʧʨʦʚʝʜʝʥ ʚ 2019ï2020 ʛʛ. ʩ 3 ʩʦʨʪʘʤʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʦʪʥʦʩʷʱʝʡʩʷ ʨʘʟʣʠʯʥʳʤ 

ʘʛʨʦʵʢʦʪʠʧʘʤ: ʉʘʨʘʪʦʚʩʢʘʷ-29, ʉʝʤʫʨʛ ʠ ɾʘʥʫʙ ʛʘʚʭʘʨʠ. ʇʦʩʝʚ 10-ʨʷʜʢʦʚʳʤʠ ʜʝʣʷʥʢʘʤʠ ʩ 
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ʤʝʞʜʫʨʷʜʴʝʤ 15 ʩʤ. ɼʣʠʥʘ ʜʝʣʷʥʢʠ 10 ʤ, ʰʠʨʠʥʘ ð 1,5 ʤ. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʝʭʢʨʘʪʥʘʷ. 

ʇʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʠʟʤʝʥʷʣʠ ʧʫʪʝʤ ʟʘʛʫʱʝʥʠʷ ʠʭ ʚ ʜʝʣʷʥʢʝ. 

ʏʘʩʪʦ ʥʘʙʣʶʜʘʝʤʳʝ ʠʟʨʝʞʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʝʝ ʫʨʦʞʘʝʚ. 

ʅʦʨʤʫ ʧʦʩʝʚʘ ʜʣʷ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩ ʫʯʝʪʦʤ 100% ʧʦʩʝʚʥʦʡ ʛʦʜʥʦʩʪʠ 

ʩʝʤʷʥ. ɼʣʷ ʯʝʛʦ ʫʯʠʪʳʚʘʶʪʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʩʨʦʢʠ ʠ ʩʧʦʩʦʙʘ ʧʦʩʝʚʘ [1]. 

ʈʘʟʣʠʯʥʫʶ ʛʫʩʪʦʪʫ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʘʭ ʩʦʟʜʘʚʘʣʠ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʥʦʨʤ 

ʚʳʩʝʚʘ ʩʝʤʷʥ ʚ ʚʘʨʠʘʥʪʘʭ ʦʪ 4 ʜʦ 6 ʤʣʥ ʰʪ./ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ, ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 1 ʤʣʥ (ʧʨʠ 

ʛʫʩʪʦʪʝ ʥʠʞʝ 4 ʤʣʥ ʰʪ. ʨʘʩʪʝʥʠʡ ʥʘ ʛʝʢʪʘʨ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʥʝ ʜʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ). ʊʘʢ ʫ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʜʥʦʟʥʘʯʥʦʝ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʜʦ 6 ʤʣʥ ʰʪ., ʪ. ʝ. 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʝ.  

ʋ ʜʨʫʛʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʚʝʣʠʯʠʥ ʧʨʠ 

ʛʫʩʪʦʪʝ ʩʪʦʷʥʠʷ ʜʦ 450ï500 ʰʪ. ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʙʠʦʤʘʩʩʦʡ ʠ ʤʘʩʩʦʡ ʟʝʨʥʘ ʫ ʨʘʩʪʝʥʠʡ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʦʩʝʚʘʭ ʩ ʛʫʩʪʦʪʦʡ 

ʩʪʦʷʥʠʷ 450ï500 ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʚʳʩʝʚʘ ʚ 180ï200 ʢʛ/ʛʘ. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʟʝʨʥʦʚʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ 

ʧʨʠ ʜʘʥʥʦʡ ʛʫʩʪʦʪʝ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʣʶʙʳʭ ʨʘʩʪʝʥʠʡ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʈʘʟʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʜʘʞʝ ʩʦʨʪʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʢʫʣʴʪʫʨʳ, 

ʥʝʦʜʠʥʘʢʦʚʦ ʦʪʥʦʩʷʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ [2]. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʧʦʩʝʚʘ ʥʘʨʫʰʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʤʝʞʜʫ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʟʝʨʥʦʚʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʘʞʥʝʡʰʠʝ ʧʘʨʘʤʝʪʨʳ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ, ʩʦʭʨʘʥʷʷʩʴ ʥʘ ʦʜʥʦʤ 

ʫʨʦʚʥʝ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʛʫʩʪʦʪʳ ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʟʝʨʥʦʚʫʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʘʣʴʥʳʡ ʘʛʨʦʬʠʪʦʮʝʥʦʟ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʪʝʥʮʠʘʣ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʫʤʤʘʨʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ, ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʛʫʩʪʦʪʝ 

ʩʪʦʷʥʠʷ 450ï500 ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤ2. 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ  ʩʦʚʤʝʩʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʧʦʩʝʚʝ ʩʝʤʷʥ ʠ ʫʜʦʙʨʝʥʠʠ, ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʟʘʤʝʪʥʦ ʚʦʟʨʦʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʚʠʯʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʬʦʩʬʘʪʦʚ.  

ʇʦ ʜʘʥʥʳʤ ʨʷʜʘ ʘʚʪʦʨʦʚ [3], ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʩʝʨʥʦʢʠʩʣʳʤ ʤʘʛʥʠʝʤ 

ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʦʨʘʩʪʘʥʠʝ ʩʚʝʞʝʫʙʨʘʥʥʳʭ 

ʩʝʤʷʥ ʧʰʝʥʠʮʳ. ʂʘʢ ʩʦʦʙʱʘʶʪ ɽ. ʃʝʤʘʥ ʠ ʌ. ɸʡʭʝʣʝ [4], ʧʦʩʣʝ 15 ʤʠʥʫʪʥʦʛʦ ʥʘʙʫʭʘʥʠʷ 

ʩʝʤʷʥ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʚʦʨʘʭ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʠʭ ʚʩʭʦʞʝʩʪʴ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʘʩʴ: ʫ ʨʞʠ 

ʩ 38% ʚ ʢʦʥʪʨʦʣʝ ʜʦ 70% ʫ ʩʝʤʷʥ, ʦʙʨʘʙʦʪʘʥʥʳʭ 0,05%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʈ2ʆ5, ʘ ʫ ʦʚʩʘ 

ʨʘʟʥʠʮʘ ʧʨʦʷʚʠʣʘʩʴ ʝʱʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ. 
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ʆʙʨʘʙʦʪʘʥʥʳʝ ʩʝʤʝʥʘ ʷʯʤʝʥʷ, ʦʚʩʘ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʚ ʪʝʯʝʥʠʝ 1,5ï2,0 ʩʫʪʦʢ 10ï45%-

ʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩʫʧʝʨʬʦʩʬʘʪʘ, ʧʦʚʳʰʘʣʦ ʫʨʦʞʘʡ ʥʘ 1,6-2,2 ʮ/ʛʘ, ʪ. ʝ. cʪʦʣʴʢʦ, ʥʘ ʩʢʦʣʴʢʦ 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡ ʧʨʠ ʚʥʝʩʝʥʠʠ ʚ ʧʦʯʚʫ 45ï50 ʢʛ ʩʫʧʝʨʬʦʩʬʘʪʘ [5]. 

ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ ʚ ʩʝʤʝʥʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʜʦʩʪʠʛʥʫʪʦʝ ʧʫʪʝʤ 

ʫʩʠʣʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʬʦʩʬʦʨʦʤ, ʫʩʢʦʨʷʣʦ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ, ʫʩʠʣʠʚʘʣʦ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ ʫʚʝʣʠʯʠʚʘʣʦ ʫʨʦʞʘʡ ʟʝʨʥʘ. 

ɼʣʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʦ ʠʣʠ ʠʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚʥʝʩʝʥʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʊʘʢ, ʨʘʟʤʝʱʝʥʠʝ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,5 ʩʤ ʦʪ ʛʨʘʥʫʣ ʫʜʦʙʨʝʥʠʡ 

ʘʤʤʦʬʦʩʘ, ʩʫʧʝʨʬʦʩʬʘʪʘ ʠ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ 

ʧʨʦʨʘʩʪʘʥʠʠ. ʅʝʢʦʪʦʨʳʝ ʞʝ ʠʟ ʵʪʠʭ ʫʜʦʙʨʝʥʠʡ (ʘʤʤʦʬʦʩ, ʜʠʘʤʤʦʬʦʩ) ʪʦʨʤʦʟʷʪ ʧʨʦʨʘʩʪʘʥʠʝ 

ʜʘʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2,8 ʩʤ ʦʪ ʩʝʤʷʥ [6]. 

ʅʘ ʧʨʦʷʚʣʝʥʠʝ ʦʪʟʳʚʯʠʚʦʩʪʠ ʩʝʤʷʥ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ, ʦʙʦʛʘʱʝʥʥʳʭ ʪʝʤ ʠʣʠ ʠʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʠʪʘʥʠʷ. ʊʘʢ, 

ʧʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ  ʥʘ ʫʜʦʙʨʝʥʥʦʤ ʫʯʘʩʪʢʝ ʦʢʘʟʘʣʦʩʴ ʥʘ 7ï8% ʚʳʰʝ, 

ʯʝʤ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ (ʚʘʨʠʘʥʪ 3ï8). ʅʘʨʷʜʫ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʠ ʫʩʠʣʝʥʠʝʤ 

ʨʦʩʪʘ ʧʨʦʨʦʩʪʢʦʚ, ʧʨʝʜʧʦʩʝʚʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʩʝʤʷʥ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʘʣʴʥʝʡʰʠʭ ʧʨʦʮʝʩʩʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ (ʊʘʙʣʠʮʘ). 

 
ʊʘʙʣʠʮʘ. 

ɺʃʀʗʅʀɽ ɻʋʉʊʆʊʓ ʉʊʆʗʅʀʗ ʀ ʅʆʈʄ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ,  

ʅɸ ʅɽʂʆʊʆʈʓɽ ʍʆɿʗʁʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʉʆʈʊɸ ʇʐɽʅʀʎʓ ʉɸʈɸʊʆɺʉʂɸʗ-29 

 

ɺʘʨʠʘʥʪʳ ʅʦʨʤʘ ʚʳʩʝʚʘ, 

ʢʛ/ʛʘ 

ɼʘʪʘ 

ʢʦʣʦʰʝʥʠʝ 

ɼʣʠʥʘ  

ʢʦʣʦʩʘ, ʩʤ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʡ, ʩʤ 

1 ʂʦʥʪʨʦʣʴ  

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

150 24,05 7,9 82,0 

180 26,05 8,1 85,0 

210 27,05 8,0 87,0 

2 ʌʦʥ ʈ70, ʂ50 150 23,05 8,3 90,0 

180 25,05 8,4 93,0 

210 26,05 8,4 95,0 

3 ʌʦʥ + N 150 150 22,05 8,7 93,0 

180 24,05 8,7 96,6 

210 25,05 8,8 98,0 

4 ʌʦʥ + N 180 150 24,05 9,0 95,0 

180 26,05 9,2 97,0 

210 26,05 9,4 99,0 

5 ʌʦʥ + N 210 150 25,05 9,3 98,0 

180 26,05 9,5 98,0 

210 27,05 9,5 99,0 

6 ʌʦʥ+N150 

ɹʠʦʩʪʠʤʫʣʷʪʦʨ 2 ʢʛ/ʛʘ 

150 22,05 9,5 102,0 

180 24,05 9,7 105,0 

210 26,05 9,7 108,0 

7 ʌʦʥ + N 180 

ɹʠʦʩʪʠʤʫʣʷʪʦʨ 2 ʢʛ/ʛʘ 

150 24,05 9,8 105,0 

180 25,05 9,8 108,0 

210 27,05 9,9 109,0 

8 ʌʦʥ + N 210 

ɹʠʦʩʪʠʤʫʣʷʪʦʨ 2 ʢʛ/ʛʘ 

150 25,05 10,3 19,0 

180 27,05 10,6 112,0 

210 28,05 10,8 116,0 
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ʇʨʝʜʧʦʩʝʚʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʩʝʤʷʥ ʩʫʣʴʬʘʪʘʤʠ ʤʝʜʠ ʠ ʮʠʥʢʘ, ʜʘʣʦ ʙʦʣʴʰʝʝ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ, ʯʝʤ ʚʥʝʩʝʥʠʝ ʠʭ ʚ ʧʦʯʚʫ ʠʣʠ ʚʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ. ʊʘʢ, ʦʪ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʙʦʨʦʤ, ʫʚʝʣʠʯʠʣʩʷ ʫʨʦʞʘʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ 5,0ï16,2%, 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 6,7%, ʷʯʤʝʥʷ ʥʘ 10,9ï18,8% [7]. 

ʉʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʤʷʥ ʢʦʨʥʝʚʳʝ ʠ ʚʥʝʢʦʨʥʝʚʳʝ ʧʦʜʢʦʨʤʢʠ 

ʨʘʩʪʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ɺʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʧʰʝʥʠʮʳ ʨʘʩʪʚʦʨʦʤ ʤʦʯʝʚʠʥʳ, 

ʫʚʝʣʠʯʠʣʘ ʫʨʦʞʘʡ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʝʩʘ ʟʝʨʥʘ ʠ ʯʠʩʣʘ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʩʠʣʘ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʥʘ 0,74ï1,07%. ʉʝʤʝʥʘ ʠʤʝʣʠ ʧʦʚʳʰʝʥʥʫʶ ʥʘ 6ï7% 

ʵʥʝʨʛʠʶ ʧʨʦʨʘʩʪʘʥʠʷ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʠʣʫ ʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʘ [8]. 

ʇʦʩʣʝʜʝʡʩʪʚʠʝ ʦʙʨʘʙʦʪʦʢ ʩʝʤʷʥ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʛʦʜ 

ʦʙʨʘʙʦʪʢʠ, ʥʦ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʦʣʝʥʠʷʭ. ʊʘʢ, ʚ ʧʦʢʦʣʝʥʠʷʭ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʠʟ 

ʦʙʨʘʙʦʪʘʥʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ ʩʝʤʷʥ, ʩʦʭʨʘʥʷʣʦʩʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʝʨʝʥ ʚ ʢʦʣʦʩʝ, ʘ ʪʘʢʞʝ 

ʙʳʣʠ ʚʳʰʝ ʘʙʩʦʣʶʪʥʳʡ ʚʝʩ ʟʝʨʝʥ, ʜʣʠʥʘ ʢʦʣʦʩʘ ʠ ʧʨʦʮʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʟʝʨʝʥ. ɺ ʵʪʠʭ 

ʩʝʤʝʥʘʭ ʙʳʣʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʠ ʢʣʝʡʢʦʚʠʥʳ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʤʘʪʝʨʠʘʣʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʧʝʭʠ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘ ʩʝʤʝʥʘ. ʆʙʨʘʙʦʪʢʘ ʠʤʠ ʩʝʤʷʥ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʥʘ ʧʝʨʚʳʭ ʬʘʟʘʭ ʨʦʩʪʘ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. ʄʝʪʦʜ ʧʨʝʜʧʦʩʝʚʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʩʝʤʷʥ, ʧʦʟʚʦʣʷʝʪ ʧʨʠ 

ʤʝʥʴʰʝʤ ʨʘʩʭʦʜʝ ʫʜʦʙʨʝʥʠʡ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʠʡ ʵʬʬʝʢʪ. 

ɺʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ð ʩʦʟʜʘʥʠʷ ʚ ʧʦʯʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʥʠʦʥʘʤʠ ʠ ʢʘʪʠʦʥʘʤʠ. ʇʦʯʚʝʥʥʳʡ ʨʘʩʪʚʦʨ ʜʦʣʞʝʥ 

ʙʳʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʫʨʘʚʥʦʚʝʰʝʥʥʳʤ. ʇʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʫʨʘʚʥʦʚʝʰʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʚ 

ʨʘʩʪʝʥʠʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʩʪʫʧʘʶʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʚ ʥʫʞʥʦʤ 

ʢʦʣʠʯʝʩʪʚʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʥʘ ʩʝʤʝʥʘ ʥʝ 

ʪʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʤʷʥ ʵʪʠʤʠ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʳʷʩʥʝʥʠʝ ʦʪʟʳʚʯʠʚʦʩʪʠ ʩʝʤʷʥ ʥʘ ʦʙʦʛʘʱʝʥʠʝ ʠʭ ʪʝʤ ʠʣʠ ʠʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʟʥʘʥʠʶ ʬʠʟʠʦʣʦʛʠʠ ʩʝʤʷʥ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʝʤʝʥʘ ʧʨʝʩʣʝʜʦʚʘʣʠ ʮʝʣʴ, ʫʣʫʯʰʠʪʴ 

ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʫʩʠʣʠʪʴ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ  ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʞʘʡʥʳʝ ʩʚʦʡʩʪʚʘ ʩʝʤʷʥ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʢʘʢ ʧʨʠ 

ʨʘʟʜʝʣʴʥʦʡ ʫʙʦʨʢʝ, ʪʘʢ ʠ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʫʙʦʨʢʝ ʧʨʷʤʳʤ ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ 

ʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʫʙʦʨʢʠ ʙʳʣ ʨʘʟʜʝʣʴʥʳʡ ʚ ʩʝʨʝʜʠʥʝ ʠ ʚ ʢʦʥʮʝ ʚʦʩʢʦʚʦʡ ʩʧʝʣʦʩʪʠ ʠ ʧʨʷʤʦʝ 

ʢʦʤʙʘʡʥʠʨʦʚʘʥʠʝ, ʧʨʦʚʦʜʠʤʳʝ ʧʝʨʚʳʝ ʧʷʪʴ ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʥʘʩʪʫʧʣʝʥʠʷ ʧʦʣʥʦʡ 

ʩʧʝʣʦʩʪʠ [9]. 

ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʧʦʩʝʚʘʭ, ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʨʘʱʠʚʘʥʠʝ ʟʜʦʨʦʚʳʭ ʨʘʩʪʝʥʠʡ ʠ ʥʘ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʤʷʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʩʪʦʣʴʢʦ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʢʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. 
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ɺʳʚʦʜʳ 

ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʪʘʢʞʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʚʦʚ, ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʧʨʠ ʥʦʨʤʘʭ ʚʳʩʝʚʘ 4,5ï5,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ, 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʟʝʨʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʠʥʷʪʳʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʦʨʤʘʤʠ 6ï7 ʤʣʥ/ʛʘ 

ʚʩʭʦʞʠʭ ʟʝʨʝʥ. 

ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʠʞʝʥʠʷ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʦʨʤ ʚʳʩʝʚʘ ʩʝʤʷʥ 

ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʩʝʚʝʨʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʚ 1,5 ʨʘʟʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʦʩʝʚʥʳʝ ʥʦʨʤʳ 4,5ï5,0 ʤʣʥ/ʛʘ ʚʩʭʦʞʠʭ ʟʝʨʝʥ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʦʧʪʠʤʘʣʴʥʳʝ 

ʥʦʨʤʳ ʚʳʩʝʚʘ ʤʦʛʫʪ ʜʘʪʴ ʭʦʟʷʡʩʪʚʘʤ ʙʦʣʴʰʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʩʣʝʫʙʦʨʦʯʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʚ ʦʩʥʦʚʥʦʤ  ʩʦʣʦʤʘ ʟʣʘʢʦʚʳʭ ʠ 

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʙʠʦʨʝʩʫʨʩʦʤ ʜʣʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦʙ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʣʠʷʥʠʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ  

ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʜʥʦʟʥʘʯʥʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ. ɺʝʩʴʤʘ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ 

ʤʥʦʛʦʣʝʪʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʳʭ ʦʧʳʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʩʣʝʫʙʦʨʦʯʥʳʭ ʦʩʪʘʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ɼʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ 

ʨʦʣʴ ʣʶʧʠʥʘ ʢʘʢ ʩʠʜʝʨʘʪʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ, ʦʜʥʘʢʦ ʞʝ ʜʘʥʥʳʝ ʦ 

ʚʣʠʷʥʠʠ ʩʦʣʦʤʳ ʣʶʧʠʥʘ, ʚʳʨʘʱʠʚʘʝʤʦʛʦ ʥʘ ʟʝʨʥʦ, ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʜʝʣʢʘ ʚ ʧʦʯʚʫ 

ʩʦʣʦʤʳ ʣʶʧʠʥʘ (ʥʘ ʬʦʥʝ  ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʚʥʝʩʝʥʠʷ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ ʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʟʝʨʥʦʧʨʦʧʘʰʥʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ) ʢʘʢ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ, ʪʘʢ ʠ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʦʙʝʩʧʝʯʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ 

ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ, ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ. ɸʢʪʠʚʠʟʘʮʠʷ ʤʠʢʨʦʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʚʝʣʠʯʠʚʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʜʦʩʪʫʧʥʳʤʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʦʩʪʫ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʷ, ʘ ʪʘʢʞʝ  ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ C ʠ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʢʣʫʙʥʝʡ. 

ʆʪʤʝʯʝʥʘ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʩ ʦʧʨʝʜʝʣʷʝʤʳʤʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (r = 0,62ï0,87),  ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʱʠʡ 

ʫʨʦʚʝʥʴ ʙʠʦʛʝʥʥʦʩʪʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ, ʨʝʛʫʣʠʨʫʝʤʳʡ ʚʥʝʩʝʥʠʝʤ ʩʦʣʦʤʳ 

ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ  ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʝʝ  

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ. 

 

Abstract. Post-harvest plant residues, mainly straw of cereals and legumes, are the most 

important readily available biological resource for the reproduction of soil fertility. However, 

the data on their effectiveness and influence on the biological properties of the soil in the scientific 

literature are not unambiguous and contradictory. The results of long-term experiments on the study 

of the effectiveness of post-harvest residues of various crops are very few. The role of lupine as a 

green manure for increasing the productivity of potatoes is well studied, however, there are 

practically no data on the effect of lupine straw grown for grain on potato productivity. Studies in 

a long-term field experiment have established that the incorporation of lupine straw into the soil 

(against the background of the previous long-term introduction of straw of grain and leguminous 

crops of grain-tilled crop rotation), both in combination with mineral fertilizers and in pure form, 
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contributed to an increase in the number of ecological-trophic groups of microorganisms, microbial 

biomass, nitrification activity of soddy-podzolic soil. The activation of microbial activity, increasing 

the supply of plants with available nutrients, promoted an increase in potato productivity, as well as 

an increase in the content of vitamin C and starchiness of tubers. A close correlation was noted 

between potato yield and determined microbiological parameters (r = 0.62ï0.87), which indicates 

that the general level of biogenicity of soddy-podzolic soil, regulated by the introduction of straw of 

grain and leguminous crops, largely determines the level of its effective fertility and crop 

productivity. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʦʤʘ ʣʶʧʠʥʘ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ. 

 

Keywords: lupine straw, biological properties, soddy-podzolic soil, potato yield. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ  ʪʨʝʙʦʚʘʥʠʷ ʙʠʦʣʦʛʠʟʘʮʠʠ ʠ 

ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʙʠʦʨʝʩʫʨʩʦʚ ʘʛʨʦʮʝʥʦʟʦʚ. ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ, ʣʝʛʢʦ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʙʠʦʨʝʩʫʨʩʦʚ 

ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʫʙʦʨʦʯʥʳʝ ʦʩʪʘʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 

80 % ʩʦʩʪʘʚʣʷʝʪ ʩʦʣʦʤʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʷʚʣʷʶʪʩʷ ʢʣʶʯʦʤ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʢ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʩʬʝʨʳ [1]. ɺʦʚʣʝʢʘʷʩʴ ʚ ʮʠʢʣʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʚʳʧʦʣʥʷʶʪ ʤʥʦʛʠʝ ʚʘʞʥʝʡʰʠʝ 

ʵʢʦʩʠʩʪʝʤʥʳʝ ʬʫʥʢʮʠʠ: ʷʚʣʷʶʪʩʷ ʪʨʦʬʠʯʝʩʢʠʤ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʦʯʚʝʥʥʦʡ 

ʙʠʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʚʝʜʝʥʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʫʛʣʝʨʦʜʘ,  ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʯʚ,r ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʙʳʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʨʠʩʢʦʚ ʵʨʦʟʠʠ, ʧʦʪʝʨʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ.  

ɽʞʝʛʦʜʥʦ ʘʢʢʫʤʫʣʠʨʫʝʤʦʝ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʘʭ ʢʦʣʠʯʝʩʪʚʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

(NPK) ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʦʙʲʝʤʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [2ï3]. ʀʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʠʤʝʝʪ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ: ʫʭʫʜʰʘʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ [4]. 

ɺ ʈʦʩʩʠʠ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʩʦʣʦʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʪ ʦʙʲʝʤʳ ʝʝ ʨʝʘʣʴʥʦʛʦ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʪ.ʝ. ʩʫʱʝʩʪʚʫʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ 

ʤʘʩʰʪʘʙʦʚ ʦʙʲʝʤʦʚ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʙʝʟ ʫʜʘʣʝʥʠʷ ʩ ʧʦʣʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʧʦʩʦʙʦʤ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. ɿʘ ʩʯʝʪ ʚʦʟʚʨʘʪʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʦʩʧʦʣʥʠʪʴ ʚʳʥʦʩ ʠʟ ʧʦʯʚʳ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʊʘʢ ʩ ʩʦʣʦʤʦʡ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʚ ʧʦʯʚʫ 50ï90 ʢʛ/ʛʘ NPK, 20ï26%  ʘʟʦʪʘ, 21ï34% ʬʦʩʬʦʨʘ, 60ï74% 

ʢʘʣʠʷ ʦʪ ʦʙʱʝʛʦ ʚʳʥʦʩʘ ʫʨʦʞʘʝʤ [5].  

ɺʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʯʚʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʚʢʣʘʜʘ ʚ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ. ʇʦʩʣʝʫʙʦʨʦʯʥʳʝ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʷʚʣʷʶʪʩʷ ʧʨʷʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʜʣʷ 

ʤʠʢʨʦʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʤʦʞʝʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ, ʙʠʦʤʘʩʩʫ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ 
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ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʘʭʦʪʥʳʭ ʧʦʯʚ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʥʠʟʢʠʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ [6].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʣʠʷʥʠʶ ʩʦʣʦʤʳ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʯʚ ʧʦʣʫʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʦʧʳʪʘʭ ʩ ʦʜʥʦʢʨʘʪʥʳʤ ʚʥʝʩʝʥʠʝʤ 

ʩʦʣʦʤʳ, ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʳ, ʧʦʵʪʦʤʫ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʣʥʫʶ ʦʮʝʥʢʫ 

ʚʣʠʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʚʣʠʷʥʠʷ ʩʦʣʦʤʳ ʥʘ ʤʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʟʥʘʥʠʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʝʟʥʳ ʜʘʥʥʳʝ ʜʣʠʪʝʣʴʥʳʭ ʧʦʣʝʚʳʭ 

ʦʧʳʪʦʚ. ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʳʝ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʣʦʤʳ ʣʶʧʠʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

 

ʄʘʪʝʨʠʘʣʳ  ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʣʠʪʝʣʴʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʦ ʠʟʫʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʥʝʩʝʥʠʷ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʟʘʣʦʞʝʥʥʦʤ ʚ 1996ï

1997 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʅʀʀ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ ʚ 5-ʧʦʣʴʥʦʤ 

ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʣʶʧʠʥ ʦʜʥʦʣʝʪʥʠʡ (ʥʘ ʟʝʨʥʦ), ʢʘʨʪʦʬʝʣʴ, 

ʷʯʤʝʥʴ, ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ (ʣʶʧʠʥ+ʦʚʝʩ). ʇʦʯʚʘ ð ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʫʧʝʩʯʘʥʘʷ, 

ʧʦʜʩʪʠʣʘʝʤʘʷ ʤʦʨʝʥʥʳʤ ʩʫʛʣʠʥʢʦʤ, ʜʦ ʟʘʢʣʘʜʢʠ ʦʧʳʪʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤʠ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ: ʨʅKCl ð 4,9; ʧʦʜʚʠʞʥʳʡ ʬʦʩʬʦʨ ð 122, 

ʦʙʤʝʥʥʳʡ ʢʘʣʠʡ ð 93 ʤʛ/ʢʛ ʧʦʯʚʳ; ʉʦʨʛ. ð 0,68ï0,70%. ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ 2 ʧʦʣʷʭ ʩ 4-ʭ 

ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʴʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʦʢ 42-47 ʤ2.  

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʝʪ ʚʘʨʠʘʥʪʳ ʩ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʝʞʝʛʦʜʥʦ ʧʝʨʝʜ 

ʧʦʩʝʚʦʤ ʢʫʣʴʪʫʨ (ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʜʦʟʘ N54P51K57), ʩʦʣʦʤʳ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʣʶʧʠʥʘ ʠ ʷʯʤʝʥʷ 

(ʦʩʝʥʴʶ ʧʦʩʣʝ ʫʙʦʨʢʠ ʢʫʣʴʪʫʨ ʧʦ 3 ʪ/ʛʘ), ʘ ʪʘʢʞʝ ʩʦʯʝʪʘʥʠʝʤ ʩʦʣʦʤʳ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʉʦʣʦʤʘ ʠʟʤʝʣʴʯʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʫʙʦʨʢʠ ʟʝʨʥʘ ʢʦʤʙʘʡʥʦʤ ʉɸʄʇʆ-500 ʩ 

ʠʟʤʝʣʴʯʠʪʝʣʝʤ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʣʦʱʘʜʠ ʜʝʣʷʥʦʢ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ, 

ʟʘʜʝʣʳʚʘʝʪʩʷ ʚ ʚʝʨʭʥʠʡ 0ï8 (10) ʩʤ ʩʣʦʡ ʪʷʞʝʣʦʡ ʜʠʩʢʦʚʦʡ ʙʦʨʦʥʦʡ, ʯʝʨʝʟ 3ï4 ʥʝʜʝʣʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʩʧʘʰʢʘ. ʉʫʤʤʘʨʥʦ ʟʘ ʦʜʥʫ ʨʦʪʘʮʠʶ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ 

ʧʦʩʪʫʧʘʝʪ 9 ʪ/ʛʘ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (ʚ ʩʨ. 1,8 ʪ/ʛʘ ʚ ʛʦʜ).  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 4-ʦʡ ʨʦʪʘʮʠʠ ʩʝʚʦʦʙʦʨʦʪʘ, ʚ ʛʦʜʳ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ 

(Solanum tuberosum) ʩʦʨʪ ʉʢʘʨʙ (2014ï2015 ʛʛ.), ʧʦʜ ʢʦʪʦʨʳʡ ʙʳʣʘ ʚʥʝʩʝʥʘ ʩʦʣʦʤʘ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ð ʣʶʧʠʥʘ (Lupinus angustifolius L.) ʚ ʜʦʟʝ 3 ʪ/ʛʘ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ ʦʧʳʪʘ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ:  

1. ɹʝʟ ʫʜʦʙʨʝʥʠʡ (ʢʦʥʪʨʦʣʴ);  

2. N90P90K120-ʬʦʥ;  

3. ʌʦʥ + ʩʦʣʦʤʘ  ʣʶʧʠʥʘ 3 ʪ/ʛʘ;  

4. ʉʦʣʦʤʘ ʣʶʧʠʥʘ 3 ʪ/ʛʘ.  

ɺʠʜʳ ʠ ʜʦʟʳ ʫʜʦʙʨʝʥʠʡ ʫʢʘʟʘʥʳ ʜʣʷ ʢʘʨʪʦʬʝʣʷ.  

ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʦʪʙʠʨʘʣʠ ʪʨʦʩʪʝʚʳʤ ʙʫʨʦʤ (0ï20 ʩʤ), ʛʦʪʦʚʠʣʠ ʩʤʝʰʘʥʥʳʝ ʦʙʨʘʟʮʳ ʠʟ 

20ï30 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʙ ʩ ʢʘʞʜʦʡ ʜʝʣʷʥʢʠ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʚʳʧʦʣʥʷʣʠ  ʚ 

ʩʚʝʞʠʭ ʦʙʨʘʟʮʘʭ ʚ ʜʝʥʴ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙ, ʩ ʧʝʨʝʩʯʝʪʦʤ ʜʘʥʥʳʭ ʥʘ ʩʫʭʫʶ ʧʦʯʚʫ, 

ʥʠʪʨʠʬʠʮʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ð ʚ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ. ɸʥʘʣʠʟʳ ʧʦʯʚʝʥʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ ʚʳʧʦʣʥʷʣʠ ʚ 2ï4-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʯʠʪʳʚʘʣʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ:  
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ïʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ð ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ (ʄʇɸ);  

ïʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ð ʥʘ ʢʨʘʭʤʘʣʦ-ʘʤʤʠʘʯʥʦʤ ʘʛʘʨʝ (ʂɸɸ); 

ïʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʠʭ ʥʘ ʩʨʝʜʝ ɻʝʪʯʠʥʩʦʥʘ;  

ïʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ð ʥʘ ʚʦʜʥʦʤ ʘʛʘʨʝ ʩ ʘʤʤʦʥʠʡʥʦ-ʤʘʛʥʠʝʚʦ-ʬʦʩʬʦʨʥʦʢʠʩʣʦʡ ʩʦʣʴʶ;  

ïʦʣʠʛʦʪʨʦʬʥʳʭ ð ʥʘ ʛʦʣʦʜʥʦʤ ʘʛʘʨʝ (ɻɸ) [7];  

ïʩʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ (ʉʤʠʢ) ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʨʝʛʠʜʨʘʪʘʮʠʠ-

ʵʢʩʪʨʘʢʮʠʠ [8];  

ïʥʠʪʨʠʬʠʮʠʨʫʶʱʫ  ʁʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ð ʧʦ ʤʝʪʦʜʫ ʂʨʘʚʢʦʚʘ.  

ʉʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʚʠʪʘʤʠʥʘ ʉ) ʠ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚ ʨʘʙʦʪʝ [9].  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʦʣʠʛʦʪʨʦʬʥʦʩʪʠ (ʂʦʣʠʛʪ), ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ɻɸ ʠ ʄʇɸ [7]; ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (ʂʤ) ð ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ʠ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ð ʂɸɸ/ʄʇɸ. 

ɼʣʷ ʦʙʦʙʱʘʶʱʝʡ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʥʪʝʛʨʘʣʴʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʫʤʤʘʨʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʉɹɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ: ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʨʘʞʘʣʠ ʚ 

ʧʨʦʮʝʥʪʘʭ, ʟʘ 100% ʧʨʠʥʠʤʘʣʠ ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ. ʉʫʤʤʠʨʦʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʚʘʨʠʘʥʪʫ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʉɹɸ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʘʨʠʘʥʪʘ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʣʠ ʟʘ 100%. 
ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ STAT.EXE (ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʅʀʀ ʫʜʦʙʨʝʥʠʡ ʠ ʘʛʨʦʧʦʯʚʦʚʝʜʝʥʠʷ ʠʤ. ɼ. ʅ. ʇʨʷʥʠʰʥʠʢʦʚʘ) ʤʝʪʦʜʦʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʚʳʯʠʩʣʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʅʉʈ (ʥʘʠʤʝʥʴʰʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʟʣʠʯʠʷ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ ʜʣʷ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ 

ʩʨʝʜʥʠʤʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʄʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʯʘʩʪʠʶ ʚʦ ʤʥʦʛʠʭ ʧʦʯʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʬʫʥʢʮʠʷʭ. ɺ ʧʦʯʚʘʭ ʤʠʢʨʦʙʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʘʛʝʥʪʘʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʫʯʘʩʪʚʫʶʪ ʚʦ ʤʥʦʛʠʭ 

ʜʨʫʛʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʷʭ, ʧʦʵʪʦʤʫ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ 

ʛʝʪʝʨʦʪʨʦʬʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʙʦʚ [10]. ɺ ʘʛʨʦʛʝʦʮʝʥʦʟʘʭ ʦʩʥʦʚʥʳʤ 

ʜʦʩʪʫʧʥʳʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ, ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʨʦʜʘ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ 

ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʩʣʫʞʘʪ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʚ ʧʦʯʚʘʭ [5, 11].  

ʇʨʦʚʝʜʝʥʥʳʤʠ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʥʝʩʝʥʠʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʩʪʫ ʚ ʧʦʯʚʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝʭ ʛʨʫʧʧ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʫʜʦʙʨʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʦ ð ʚ 1,33 ʨʘʟʘ 

ð ʫʚʝʣʠʯʠʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʥʠʪʨʠʬʠʢʘʪʦʨʦʚ. ɿʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʩʦʣʦʤʳ ʚ ʚʘʨʠʘʥʪʝ çʌʦʥ + 

ʩʦʣʦʤʘ ʣʶʧʠʥʘè ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 1,4 ʨʘʟʘ, 

ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ ð ʚ 1,16, ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ ð ʚ 2,04, ʦʣʠʛʦʪʨʦʬʦʚ ð ʚ 1,1, 

ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʭ ð ʚ 1,59 ʨʘʟʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʥʫ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ɺʥʝʩʝʥʠʝ 

ʩʦʣʦʤʳ ʣʶʧʠʥʘ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʩʦʟʜʘʣʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ 

ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʠ 

ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ, ʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʛʨʫʧʧ 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʚ 1,72 ʠ 2,11 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʊʘʙʣʠʮʘ 1).  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʚ ʧʦʯʚʫ ʩʚʝʞʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʟʠʤʦʛʝʥʥʦʡ, ʥʦ ʠ ʦʣʠʛʦʪʨʦʬʥʦʡ ʛʨʫʧʧʳ, 

ʦʜʥʘʢʦ ʢʦʵʬʬʠʮʠʝʥʪ ʦʣʠʛʦʪʨʦʬʥʦʩʪʠ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʜʦʣʶ ʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʚ ʵʪʠʭ ʚʘʨʠʘʥʪʘʭ ʙʳʣ ʥʠʞʝ ʟʘ ʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʨʝʜʝ ʄʇɸ, ʘʢʪʠʚʥʦ ʨʘʩʪʫʱʠʭ ʧʨʠ 

ʦʙʦʛʘʱʝʥʠʠ ʧʦʯʚʳ ʜʦʩʪʫʧʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [12] ʧʦʩʪʫʧʣʝʥʠʝ 

ʚ ʧʦʯʚʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ (ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ,  ʢʫʢʫʨʫʟʳ, 

ʛʦʨʦʭʘ) ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʦʚʘʣʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʢ ʟʠʤʦʛʝʥʥʦʡ, ʪʘʢ ʠ ʘʚʪʦʭʪʦʥʥʦʡ 

ʤʠʢʨʦʬʣʦʨʳ. 

 

ʊʘʙʣʠʮʘ 1. 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ɼɽʈʅʆɺʆ-ʇʆɼɿʆʃʀʉʊʆʁ ʇʆʏɺʓ  

ʇʆʉʃɽ ɿɸɼɽʃʂʀ ʉʆʃʆʄʓ ʃʖʇʀʅɸ ʇʆɼ ʂɸʈʊʆʌɽʃʔ 
 

ɺʘʨʠʘʥʪ ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʣʥ ʂʆɽ/ʛ ʧʦʯʚʳ ʉɹɸ, % ʂʤʠʥ 

ɸʤʤʦʥʠʬʠ-

ʮʠʨʫʱʠʭ 

ɸʤʠʣʦʣʠ-

ʪʠʯʝʩʢʠʭ 

ʎʝʣʣʶʣʦʟʦ-

ʨʘʟʣʘʛʘʶʱʠʭ 

ʆʣʠʛʦʪʨʦʬ-

ʥʳʭ 

ʅʠʪʨʠʬʠʮʠ-

ʨʫʁ ʱʠʭ 

1. ɹʝʟ 

ʫʜʦʙʨʝʥʠʡ 

5688 8873 32,2 6600 5,2 100 1,56 

2. NPK -ʬʦʥ 7344 10486 36 7564 6,9 128 1,43 

3. ʌʦʥ+ʩʦʣʦʤʘ 

ʣʶʧʠʥʘ 

10854 12174 73,4 9094 11 183 1,12 

4. ʉʦʣʦʤʘ 

ʣʶʧʠʥʘ 

9790 10725 67,9 9315 11,7 168 1,1 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ð 1,56 ʠ 1,43 ð  ʙʳʣʠ ʚ 

ʚʘʨʠʘʥʪʘʭ çɹʝʟ ʫʜʦʙʨʝʥʠʡè ʠ çʌʦʥ NPKè, ʦʙʝʜʥʝʥʥʳʭ ʩʚʝʞʠʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ɺ 

ʚʘʨʠʘʥʪʘʭ ʩ ʟʘʜʝʣʢʦʡ ʩʦʣʦʤʳ ʣʶʧʠʥʘ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʩʷ ʟʘ ʩʯʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ. ʇʦ ʜʘʥʥʳʤ [13], ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʜʝʣʳʚʘʝʤʦʡ ʩʦʣʦʤʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʥʝʩʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ 

ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʩʩʠʤʠʣʠʨʫʶʱʠʤ 

ʤʠʥʝʨʘʣʴʥʳʡ ʘʟʦʪ ʠ ʩʥʠʞʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ʉʫʤʤʘʨʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʥʠʤʘʝʤʘʷ ʢʘʢ ʢʫʤʫʣʷʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʩʦʧʨʷʞʝʥʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʦʣʝʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʠ ʜʦʩʪʦʚʝʨʥʦ, ʯʝʤ ʯʠʩʣʝʥʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʦʪʨʘʞʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʠ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʬʘʢʪʦʨʘ. ɸʥʘʣʠʟ 

ʚʝʣʠʯʠʥʳ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʦʧʳʪʝ ʥʘʛʣʷʜʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʣʶʧʠʥʘ 

(ʥʘ ʬʦʥʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʟʘʜʝʣʢʠ ʩʦʣʦʤʳ ʢʫʣʴʪʫʨ ʩʝʚʦʦʙʦʨʦʪʘ) ʦʢʘʟʘʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ. ʊʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ ʉɹɸ ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ çNPK + ʩʦʣʦʤʘ ʣʶʧʠʥʘè, ʩʦʩʪʘʚʠʚʰʘʷ 183%, ʯʪʦ ʚ 1,42 ʨʘʟʘ 

ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ çNPKè. ʕʪʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʚʳʩʦʢʘʷ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʚʘʨʠʘʥʪʝ ʩ ʨʝʛʫʣʷʨʥʦʡ ʟʘʜʝʣʢʦʡ ʩʦʣʦʤʳ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʀʥʜʝʢʩ ʉɹɸ, ʩʦʩʪʘʚʠʚʰʠʡ ʟʜʝʩʴ 168%, ʧʨʝʚʳʰʘʣ ʚʘʨʠʘʥʪ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʫʜʦʙʨʝʥʠʷʤʠ ʚ 1,3 ʨʘʟʘ (ʊʘʙʣʠʮʘ 1).  

ɺʣʠʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʚ ʦʧʳʪʝ ʬʘʢʪʦʨʦʚ ʟʘʤʝʪʥʦ ʧʨʦʷʚʠʣʦʩʴ ʪʘʢʞʝ ʥʘ ʪʘʢʦʤ ʧʦʢʘʟʘʪʝʣʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʢʘʢ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʢʦʪʦʨʘ ̫ʦʪʨʘʞʘʝʪ 

ʘʢʪʫʘʣʴʥʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʢʫʱʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 
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ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʟʥʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʯʚʳ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʩʪʝʥʠʷ ʘʟʦʪʦʤ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʟʘʜʝʣʢʘ ʩʦʣʦʤʳ ʣʶʧʠʥʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ  ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʘʟʦʪʘ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ  ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʚ 1,6ï1,8 ʨʘʟʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʝʝ ʚʥʝʩʝʥʠʷ, ʘ ʟʥʘʯʠʪ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ  ʥʠʪʨʘʪʥʳʤ ʘʟʦʪʦʤ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʘʟʦʪʥʦʛʦ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ ʢʘʨʪʦʬʝʣʷ (ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʅʠʪʨʠʬʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ ʧʦʩʣʝ 

ʚʥʝʩʝʥʠʷ ʩʦʣʦʤʳ ʣʶʧʠʥʘ ʧʦʜ ʢʘʨʪʦʬʝʣʴ. 

 

ʄʠʢʨʦʙʥʘʷ ʙʠʦʤʘʩʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʘʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʞʠʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ ʠ ʣʘʙʠʣʴʥʘʷ ʬʨʘʢʮʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ, ʘʢʪʠʚʥʦ  ʫʯʘʩʪʚʫʶʱʘ ̫ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

[14]. ʂʘʢ ʧʨʘʚʠʣʦ ʙʦʣʝʝ  ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʧʘʩʦʚ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʧʣʦʜʦʨʦʜʥʳʝ ʧʦʯʚʳ ʩ ʭʦʨʦʰʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʜʦʩʪʫʧʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ.  

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʉʤʠʢ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ 

ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʚʦ ʚʩʝ 

ʩʨʦʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ ʚ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʙʳʣʘ ʚʥʝʩʝʥʘ ʩʦʣʦʤʘ ʣʶʧʠʥʘ ʢʘʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ, ʪʘʢ ʠ ʙʝʟ ʥʠʭ. ɺ ʩʨʝʜʥʝʤ, ʚʘʨʠʘʥʪ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʣʦʤʳ ʧʨʝʚʦʩʭʦʜʠʣ ʧʦ ʫʨʦʚʥʶ ʉʤʠʢ ʚʘʨʠʘʥʪ çNPKè 

ʚ 1,3 ʨʘʟʘ. ɺʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʚ ʯʠʩʪʦʤ ʚʠʜʝ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʦʙʝʩʧʝʯʠʣʦ ʫʨʦʚʝʥʴ 

ʩʦʜʝʨʞʘʥʠʷ ʉʤʠʢ ʚ ʩʨ. ʥʘ 20 % ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʙʝʟ ʫʜʦʙʨʝʥʠʡ. ʉʘʤʳʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʉʤʠʢ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪʤʝʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ çɹʝʟ ʫʜʦʙʨʝʥʠʡè ʠ 

çNPKè,  ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʚʰʠʝ 316 ʠ 338 ʤʛ/ʢʛ (ʈʠʩʫʥʦʢ 2).  

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʙʥʦʡ ʤʘʩʩʳ  ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʦʣʦʤʳ ʩ ʧʦʣʥʳʤ 

ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ [15]. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ J. ĻernĨ ʠ ʜʨ. [16] ʩʦʜʝʨʞʘʥʠʝ ʉʤʠʢ ʚ 

ʚʘʨʠʘʥʪʝ çʉʦʣʦʤʘ + N120è ʙʳʣʦ ʥʘ 13ï18% ʚʳʰʝ, ʯʝʤ ʚ ʚʘʨʠʘʥʪʝ çN120è. ʇʦ ʜʘʥʥʳʤ 

A. FlieÇbach ʠ P. Ma¯der  [17], ʝʩʣʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʙʝʟ ʜʦʙʘʚʦʢ ʫʛʣʝʨʦʜʘ, 
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ʦʥʠ ʥʝ ʦʢʘʟʳʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʤʠʢʨʦʙʥʫʶ ʙʠʦʤʘʩʩʫ, ʪʦʛʜʘ ʢʘʢ  ʚʥʝʩʝʥʠʝ 

ʩʦʣʦʤʳ ʥʘ ʬʦʥʝ ʘʟʦʪʘ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʉʤʠʢ ʥʘ 12% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʘʟʦʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʳ ʚ ʘʛʨʦʮʝʥʦʟʝ ʢʘʨʪʦʬʝʣʷ, 

ʚʢʣʶʯʘʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʙʠʦʤʘʩʩʫ, 

ʥʠʪʨʠʬʠʢʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩʝʚʦʦʙʦʨʦʪʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʧʦʩʪʫʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʦʧʪʠʤʠʟʠʨʫʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ. 
 

 
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʩʦʜʝʨʞʘʥʠʷ ʉʤʠʢ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ  ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ 

 

ɿʘʜʝʣʢʘ ʚ ʧʦʯʚʫ ʩʦʣʦʤʳ ʟʣʘʢʦʚʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʦʟʠʤʦʡ ʨʞʠ, ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩ 

ʰʠʨʦʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ C:N, ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠʟ-ʟʘ 

ʠʥʪʝʥʩʠʚʥʦʡ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʤʠ 

ʩʚʝʞʝʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʫʭʫʜʰʝʥʠʶ ʘʟʦʪʥʦʛʦ ʨʝʞʠʤʘ. ʉʦʣʦʤʘ ʙʦʙʦʚʳʭ 

ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʦʣʦʤʳ ʟʝʨʥʦʚʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʘʟʦʪʘ, ʙʦʣʝʝ ʫʟʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ C:N, ʧʦʵʪʦʤʫ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʦʡ 

ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ, ʥʝ ʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʠ  ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʙʝʟ ʜʦʙʘʚʦʢ ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ ʘʟʦʪʘ.  

ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʧʦʟʜʥʠʤ 

ʩʨʦʢʘʤ ʩʝʚʘ ʧʨʦʧʘʰʥʳʝ ʢʫʣʴʪʫʨʳ (ʢʘʨʪʦʬʝʣʴ, ʩʘʭʘʨʥʘʷ ʩʚʝʢʣʘ, ʢʫʢʫʨʫʟʘ) ʥʝ ʠʩʧʳʪʳʚʘʶʪ 

ʚʦʟʤʦʞʥʦʛʦ ʜʝʧʨʝʩʩʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʚʥʝʩʝʥʥʦʡ ʩʦʣʦʤʳ, ʪ.ʢ. ʢ ʥʘʯʘʣʫ ʠʭ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʤʦʙʠʣʠʟʘʮʠʠ ʘʟʦʪʘ, ʨʘʥʝʝ ʩʚʷʟʘʥʥʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, 

ʯʝʤʫ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʝʞʜʫʨʷʜʥʳʝ ʧʦʯʚʦʦʙʨʘʙʦʪʢʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [18] ʧʨʠʙʘʚʢʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʧʠʥʦʚʦʡ ʩʦʣʦʤʳ (3 ʪ/ʛʘ) ʜʦʩʪʠʛʘʣʘ 16ï22 ʮ/ʛʘ, 

ʧʨʠ ʵʪʦʤ ʫʣʫʯʰʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ, ʢʘʢ ʪʦʚʘʨʥʦʩʪʴ ʢʣʫʙʥʝʡ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʢʨʘʭʤʘʣʘ.  
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ɺ ʩʦʣʦʤʝ ʣʶʧʠʥʘ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʜʘʥʥʦʤ ʧʦʣʝʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʩʦʜʝʨʞʘʣʦʩʴ 12 ʢʛ 

ʘʟʦʪʘ, 8 ʢʛ ʬʦʩʬʦʨʘ, 13 ʢʛ ʢʘʣʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩ ʚʥʝʩʝʥʥʦʡ ʩʦʣʦʤʦʡ ʧʦʜ 

ʢʘʨʪʦʬʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʩʪʫʧʠʣʦ 36, 24 ʠ 39 ʢʛ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʠʟʦʪʦʧʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ,  ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, 

ʦʙʳʯʥʦ ʚ 3ï4 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʠʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʣʠ ʧʦʯʚʝʥʥʳʭ ʟʘʧʘʩʦʚ [19]. 

ʅʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʜʦʢʘʟʘʥʘ  ʧʨʷʤʘ ̫ʩʚʷʟʴ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʦʯʚʳ ʠ 

ʩʥʘʙʞʝʥʠʝʤ ʨʘʩʪʝʥʠʡ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ [20]. 

ʄʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʦʙʝʩʧʝʯʠʣʠ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʡʥʦʩʪʠ ʢʣʫʙʥʝʡ ʚ ʩʨ. ʟʘ 2 ʛʦʜʘ ð 

83 ʮ/ʛʘ (64%). ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʧʦʯʚʳ ʩʚʝʞʠʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ, 

ʣʝʛʢʦʜʦʩʪʫʧʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʧʦʩʪʫʧʠʚʰʠʤʠ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʩ ʩʦʣʦʤʦʡ ʣʶʧʠʥʘ,  

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ð 235 ʮ/ʛʘ 

ð ʦʪʤʝʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʚʥʝʩʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʦʣʦʤʳ, 

ʧʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʩʦʩʪʘʚʠʣʘ  ʟʜʝʩʴ 106 ʮ/ʛʘ (82 %). ʇʨʠʙʘʚʢʘ ʫʨʦʞʘʡʥʦʩʪʠ 

ʦʪ ʩʦʣʦʤʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʦʥʫ NPK ʩʦʩʪʘʚʠʣʘ 23 ʮ/ʛʘ  ʠ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ. 

ɿʘʜʝʣʢʘ ʩʦʣʦʤʳ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʣʫʯʝʥʠʶ 

ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʢʘʨʪʦʬʝʣʷ  12 ʮ/ʛʘ (ʊʘʙʣʠʮʘ 2).  

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʤʳ ʥʘ 

ʫʜʦʙʨʝʥʠʝ ʦʙʝʩʧʝʯʠʣʦ ʥʝ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʨʦʞʘʡ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʥʦ ʠ 

ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʘʯʝʩʪʚʘ. ʊʘʢ, ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʬʦʥʦʤ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʚ ʢʣʫʙʥʷʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʚʘʨʠʘʥʪʘʭ 

çʉʦʣʦʤʘ ʣʶʧʠʥʘè ʠ çNPK+ʩʦʣʦʤʘ ʣʶʧʠʥʘè ð 20,4% ʠ 19,2%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʵʪʠʭ 

ʚʘʨʠʘʥʪʘʭ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ð 

13,6% ʠ 13,1%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʊʘʙʣʠʮʘ 2).  
 

ʊʘʙʣʠʮʘ 2. 

ʋʈʆɾɸʁʅʆʉʊʔ ʂʃʋɹʅɽʁ ʂɸʈʊʆʌɽʃʗ, ʉʆɼɽʈɾɸʅʀɽ ɺ ʅʀʍ ɺʀʊɸʄʀʅɸ ʉ ʀ ʂʈɸʍʄɸʃɸ 
 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʇʨʠʙʘʚʢʘ ʉʦʜʝʨʞʘʥʠʝ 

ʚʠʪʘʤʠʥʘ ʉ, ʤʛ % 

ʉʦʜʝʨʞʘʥʠʝ 

ʢʨʘʭʤʘʣʘ, % ʮ/ʛʘ % 

1.ɹʝʟ ʫʜʦʙʨʝʥʠʡ 129 ð ð 17,8 12,5 

2.NPK-ʬʦʥ 212 83 64 16,2 11,9 

3.ʌʦʥ+ʩʦʣʦʤʘ ʣʶʧʠʥʘ 3 

ʪ/ʛʘ 

235 106 82 19,2 13,1 

4.ʉʦʣʦʤʘ ʣʶʧʠʥʘ 3 ʪ/ʛʘ 141 12 9 20,4 13,6 

ʅʉʈ05  13  2,2 1,4 

 

ɺʳʷʚʣʝʥʥʘʷ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʩʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʫʨʦʞʘʡʥʦʩʪʴʶ ʢʘʨʪʦʬʝʣʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʯʚʳ (r=0,62ï0,87), 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʪʦʡ ʢʫʣʴʪʫʨʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʦʣʦʤʳ 

ʣʶʧʠʥʘ ʩʚʷʟʘʥʦ ʚ ʪ. ʯ. ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʧʘʨʘʤʝʪʨʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʚ ʜʣʠʪʝʣʴʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʜʝʣʢʘ ʩʦʣʦʤʳ ʣʶʧʠʥʘ, ʢʘʢ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ,  

ʚ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ ʧʦʜ ʢʘʨʪʦʬʝʣʴ, ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 
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ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ, ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʢʘʨʪʦʬʝʣʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʣʫʙʥʝʡ: ʩʦʜʝʨʞʘʥʠʷ ʚʠʪʘʤʠʥʘ ʉ ʠ ʢʨʘʭʤʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʉʣʦʞʠʚʰʘʷʩʷ ʥʘ ʟʝʤʣʝ ʢʨʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʦʙʣʘʩʪʠ ʚʦʜʳ, ʢʦʪʦʨʫʶ ʫʞʝ 

ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʶʪ çʛʦʣʫʙʳʤ ʟʦʣʦʪʦʤè ʪʨʝʙʫʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ, ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʎʝʣʴ ʨʘʙʦʪʳ: 

ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʈʝʟʫʣʴʪʘʪʳ: ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʨʘʚʦʚʳʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʨʳ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

 

Abstract. The development of agriculture depends primarily on the availability of water 

resources. The current critical situation in the field of water on earth, which is already called Blue 

Gold, requires rational use of water resources, improvement of the agricultural system, which 

ensures a reduction in water use, and the introduction of modern water-saving technologies. 

Objective: To develop scientifically based proposals and practical recommendations to encourage 

the use of water-saving technologies in agriculture. Results: The proposed legal, organizational and 

economic measures will contribute to the further development of water-saving technologies in 

agriculture. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʧʝʨʝʥʦʩʥʳʝ ʛʠʙʢʠʝ ʰʣʘʥʛʠ, 

ʧʦʣʠʚ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ. 

 

Keywords: water resources, drip irrigation, portable flexible hoses, irrigation, stimulation. 

 

ɻʨʷʜʫʱʠʡ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʳʟʳʚʘʝʪ ʦʙʱʫʶ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚʦ ʚʩʝʤ ʤʠʨʝ, 

ʧʦʩʢʦʣʴʢʫ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ, ʜʦʩʪʦʡʥʦʡ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʀʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 
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21 ʜʝʢʘʙʨʷ 2016 ʛ. ɻʝʥʝʨʘʣʴʥʦʡ ʘʩʩʘʤʙʣʝʝʡ ʆʆʅ ʝʜʠʥʦʜʫʰʥʦ ʦʜʦʙʨʝʥʘ ʨʝʟʦʣʶʮʠʷ 

çʄʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè, 2018ï2028 ʛʦʜʳè, 

ʩʧʦʥʩʦʨʘʤʠ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʠʣʠ 177 ʛʦʩʫʜʘʨʩʪʚ ð ʯʣʝʥʦʚ ʆʆʅ. ɼʘʥʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʙʫʜʝʪ 

ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʦʜʚʠʞʝʥʠʶ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʫʢʨʝʧʣʝʥʠʶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʭʚʘʪʳʚʘʪʴ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʤʝʞʜʫ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ, ʵʥʝʨʛʝʪʠʢʦʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ [1]. 

ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠʥʜʫʩʪʨʠʝʡ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʠʟ ʛʦʜʘ ʚ 

ʛʦʜ ʫʩʠʣʠʚʘʝʪ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʭʦʜʫʝʤʳʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʦʙʲʝʤ ʚʦʜʳ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʩʦʩʪʘʚʣʷʝʪ 

51ï53 ʤʣʨʜ ʤ3, ʚ ʪʦʤ ʯʠʩʣʝ 97,2% ð ʠʟ ʨʝʢ ʠ ʩʘʝʚ, 1,9% ð ʠʟ ʢʦʣʣʝʢʪʦʨʥʳʭ ʩʝʪʝʡ, 0,9% ð 

ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʥ ʩʦʢʨʘʪʠʣʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʳʜʝʣʝʥʥʦʤʫ ʣʠʤʠʪʫ ʚʦʜʦʟʘʙʦʨʘ 

ʥʘ 20% [2]. 

ʇʨʠ ʵʪʦʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʦʢʦʣʦ 90% ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʚʥʦʩʠʪ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ɺ  ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʝʩʧʫʙʣʠʢʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʨʝʬʦʨʤʳ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʨʝʥʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʬʝʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʧʦʣʠʚʘ 

ʧʝʨʝʥʦʩʥʳʤʠ ʛʠʙʢʠʤʠ ʰʣʘʥʛʘʤʠ ʠ ʦʨʦʰʝʥʠʝ ʧʦ ʵʢʨʘʥʠʨʦʚʘʥʥʳʤ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ 

ʙʦʨʦʟʜʘʤ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 7 ʣʝʪ 

ʪʝʭʥʦʣʦʛʠʷ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʥʘ ʧʣʦʱʘʜʠ 77461 ʛʘ, ʧʦʣʠʚ ʧʝʨʝʥʦʩʥʳʤʠ 

ʛʠʙʢʠʤʠ ʰʣʘʥʛʘʤʠ ʥʘ 245062 ʛʘ, ʘ ʧʦʣʠʚ ʧʦ ʵʢʨʘʥʠʨʦʚʘʥʥʳʤ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ 

ʙʦʨʦʟʜʘʤ ð 70819 ʛʘ (ʈʠʩʫʥʦʢ 1). 

 
 

ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʟʘ 2013ï

2019 ʛʛ. (ʀʩʪʦʯʥʠʢ: ʄʠʥʠʩʪʝʨʩʪʚʦ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ). 
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ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ 2019 ʛ. ʧʣʦʱʘʜʴ ʦʨʦʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʝʡ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʉʘʤʘʨʢʘʥʜʩʢʦʡ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʠ 

ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʷʭ.  

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘ ʪʝʢʫʱʠʡ 

ʛʦʜ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʙʳʣʘ ʚʥʝʜʨʝʥʘ ʥʘ ʧʣʦʱʘʜʠ 34346 ʛʘ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʭʣʦʧʯʘʪʥʠʢʘ, ʩʘʜʦʚʳʭ ʢʫʣʴʪʫʨ, ʚʠʥʦʛʨʘʜʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ 

(ʈʠʩʫʥʦʢ 2). 
 

 
ʈʠʩʫʥʦʢ 2. ʇʣʦʱʘʜʴ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʨʘʟʨʝʟʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ 2020 ʛ. (ʀʩʪʦʯʥʠʢ: ʄʠʥʠʩʪʝʨʩʪʚʦ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ). 

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ, ʧʨʠ ʚʥʝʜʨʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ, 

ʚʳʜʝʣʝʥʠʝ ʩʫʙʩʠʜʠʠ ʚ ʨʘʟʤʝʨʝ 8 ʤʣʥ ʩʫʤʦʚ ʟʘ ʦʜʠʥ ʛʝʢʪʘʨ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʭʣʦʧʯʘʪʥʠʢʘ ʠ 

ʚʠʥʦʛʨʘʜʥʠʢʘ, ʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ð ʚ ʨʘʟʤʝʨʝ ʥʝ ʙʦʣʝʝ 6 ʤʣʥ 

ʩʫʤʦʚ ʟʘ ʦʜʠʥ ʛʝʢʪʘʨ ʥʦʚʳʭ ʩʘʜʦʚ ʠ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʦʥʜʘ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʂʘʙʠʥʝʪʝ ʄʠʥʠʩʪʨʦʚ ʧʦʢʨʳʚʘʶʪʩʷ ʧʨʦʮʝʥʪʥʳʝ ʨʘʩʭʦʜʳ ʚ ʨʘʟʤʝʨʝ 10% ʧʫʥʢʪʦʚ ʦʪ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʦʤ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʧʦ ʢʨʝʜʠʪʘʤ, ʚʳʜʝʣʷʝʤʳʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʭʣʦʧʢʘ-ʩʳʨʮʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʠʩʪʝʤ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʠ ʟʘʢʫʧ ʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʚ ʯʘʩʪʠ ʩʪʦʠʤʦʩʪʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 20 ʤʣʥ ʩʫʤʦʚ ʟʘ 

1 ʛʘ [3].  

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʥʦʚʣʝʥʠʷʤʠ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘʯʠʥʘʷ ʩ 2013 ʛ., ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ, 

ʚʥʝʜʨʠʚʰʠʝ ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʝʜʠʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʩʨʦʢʦʤ ʥʘ 

5 ʣʝʪ [4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢʠʝ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʧʝʨʝʥʦʩʥʳʝ ʛʠʙʢʠʝ ʰʣʘʥʛʠ. ʇʝʨʝʥʦʩʥʳʝ ʛʠʙʢʠʝ ʰʣʘʥʛʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʤʝʩʪʦ ʦʢ-ʘʨʳʢʦʚ ʠ ʚʨʝʤʝʥʥʳʭ ʙʦʨʦʟʜ, ʠʤʝʶʪ ʚʦʜʦʚʳʧʫʩʢʥʳʝ ʢʣʘʧʘʥʳ ʯʝʨʝʟ 

ʢʘʞʜʳʝ 60 ʠʣʠ 90 ʩʤ. ʕʪʠ ʚʦʜʦʚʳʧʫʩʢʥʳʝ ʢʣʘʧʘʥʳ ʧʦʟʚʦʣʷʶʪ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʚʦʜʫ 

ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʣʠʚ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʤʝʝʪʩʷ ʟʘʤʝʪʥʦʝ ʦʪʩʪʘʚʘʥʠʝ ʚ ʜʦʩʪʘʚʢʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘ ʧʨʘʢʪʠʢʝ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʧʝʨʝʥʦʩʥʳʭ ʛʠʙʢʠʭ ʰʣʘʥʛʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʨʝʛʠʦʥʘʭ, 
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ʭʨʦʥʠʯʝʩʢʠ ʠʩʧʳʪʳʚʘʶʱʠʭ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ð ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ 

ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʟʫʯʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʥʦʩʥʳʭ ʛʠʙʢʠʭ ʰʣʘʥʛʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʬʝʨʤʝʨʳ ʥʝ ʚʣʘʜʝʶʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʥʘʚʳʢʘʤʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʨʫʜʥʦʩʪʠ ʚ ʜʝʤʦʥʪʘʞʝ ʧʦʩʣʝ ʧʦʣʠʚʘ ʠ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʜʦʚʳʧʫʩʢʦʚ ʩʦʢʨʘʱʘʶʪ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʠʙʢʠʭ ʧʦʣʠʚʥʳʭ ʰʣʘʥʛʦʚ. 

ɽʱʝ ʦʜʥʠʤ ʠʟ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʣʠʚ ʭʣʦʧʯʘʪʥʠʢʘ ʧʦ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʤ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ ʙʦʨʦʟʜʘʤ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʟʘ ʧʦʩʣʝʜʥʠʝ ʩʝʤʴ ʣʝʪ ʧʣʦʱʘʜʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 950ï970 ʛʘ ʚ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʠ ʅʘʤʘʥʛʘʥʩʢʦʡ, 

ʦʙʣʘʩʪʷʭ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2017 ʛ. 

ʇʦʣʠʚ ʧʦ ʵʢʨʘʥʠʨʦʚʘʥʥʳʤ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʦʡ ʙʦʨʦʟʜʘʤ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʨʝʛʠʦʥʘʭ ʨʝʩʧʫʙʣʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʬʝʨʤʝʨ ʥʝ ʚʩʝʛʜʘ ʠʤʝʝʪ ʥʝʦʙʭʦʜʠʤʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʣʝʥʢʠ, ʘ ʪʘʢʞʝ ʥʝ ʚʣʘʜʝʝʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʥʘʚʳʢʘʤʠ 

ʫʢʣʘʜʢʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʫʙʦʨʢʠ ʧʣʝʥʢʠ. ɺʩʝ ʵʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʫ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʷʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʘ ʪʘʢʞʝ 

ʥʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ, ʦʪʩʫʪʩʪʚʠʝ ʥʘʚʳʢʦʚ ʫ ʬʝʨʤʝʨʦʚ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʦʚʝʨʦʢ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʤʦʥʪʘ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʘ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʧʨʝʜʝʣʠʪʴ ʦʙʫʯʝʥʠʝ, 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ [5]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʝ ʥʦʨʤʘʪʠʚʳ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʠ ʜʨʫʛʠʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚʳʨʘʱʠʚʘʝʤʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩ ʫʯʝʪʦʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ. 

ʋʯʠʪʳʚʘʷ ʥʘʨʘʩʪʘʶʱʠʡ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʂʦʥʮʝʧʮʠʝʡ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ 2020ï2030 ʛʦʜʳ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʩʰʠʨʝʥʠʝ ʤʘʩʰʪʘʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʨʦʰʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ 175 ʪʳʩ ʛʘ ʜʦ 1 ʤʣʥ ʛʘ ʜʦ 2025 ʛ., ʢ 

2030 ʛ. ð ʜʦ 2 ʤʣʥ ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩ 77,4 ʪʳʩ ʜʦ 300 ʪʳʩ ʛʘ 

ʜʦ 2025 ʛ., ʢ 2030 ʛ. ð ʜʦ 600 ʪʳʩ ʛʘ [2]. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʤʥʝʥʠʶ ʚʝʜʫʱʠʭ ʫʯʝʥʳʭ ʚʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʧʣʦʱʘʜʴ ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 1071,2 

ʪʳʩ ʛʘ [6]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʧʨʘʚʦʚʳʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʘʢʪʠʚʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʶ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʨʝʩʧʫʙʣʠʢʠ. 

ʀʪʘʢ, ʚ ʮʝʣʷʭ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ:  
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ïʨʘʟʨʘʙʦʪʘʪʴ ʠ ʫʪʚʝʨʜʠʪʴ ʜʦʨʦʞʥʫʶ ʢʘʨʪʫ ʧʦ ʧʦʵʪʘʧʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʘ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ. ɺ ʢʦʪʦʨʦʡ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʚʥʝʜʨʝʥʠʷ ʠ ʚʠʜʳ ʧʨʠʤʝʥʷʝʤʳʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʭʦʜʷ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʦʚ; 

ïʨʘʟʨʘʙʦʪʘʪʴ ʠ ʫʪʚʝʨʜʠʪʴ ʪʠʧʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ; 

ïʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʥʘʣʘʜʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʥʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ; 

ïʩʦʟʜʘʪʴ ʢʦʦʧʝʨʘʪʠʚʳ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʫʩʪʘʥʦʚʢʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ; 

ïʧʦʜʛʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʫ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʢʘʞʜʦʡ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦ ʦʙʫʯʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʝʨʩʦʥʘʣ; 

ïʩʦʟʜʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʮʝʥʪʨʳ ʧʦ ʦʙʫʯʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʦʚ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʥʘ ʦʩʥʦʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ;  

ïʩʦʟʜʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʬʦʥʜ ʧʦ ʨʘʟʚʠʪʠʶ ʚʥʝʜʨʝʥʠʷ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠ ʧʨʦʬʠʣʴʥʦʤ ʤʠʥʠʩʪʝʨʩʪʚʝ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ; 

ïʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʣʠʟʠʥʛʦʚʦʡ ʦʩʥʦʚʝ; 

ïʚʳʜʘʚʘʪʴ ʣʴʛʦʪʥʳʝ, ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʨʝʜʠʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʤʝʨ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʵʪʘʧʥʦʤʫ ʠ ʰʠʨʦʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʋʟʙʝʢʠʩʪʘʥʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 1736 ʨʝʩʧʦʥʜʝʥʪʦʚ, 

ʞʠʪʝʣʝʡ ʛ. ɹʠʰʢʝʢ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʵʧʠʜʝʤʠʠ COVID-19, ʘ ʪʘʢʞʝ 

ʚʚʝʜʝʥʠʷ ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʈʝʩʧʦʥʜʝʥʪʳ ʙʳʣʠ 

ʧʦʜʝʣʝʥʳ ʥʘ 6 ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ. ʄʫʞʯʠʥʳ ʩʦʩʪʘʚʠʣʠ 33,6% (584), ʘ ʞʝʥʱʠʥʳ ð 66,4% 

(1152). ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʚʳʷʚʣʝʥʠʷ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʧʦ 

ʰʢʘʣʝ C. D. Spielberger. ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 36ï45 ʣʝʪ, ʘ ʣʠʯʥʦʩʪʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ ð ʚ ʛʨʫʧʧʝ 36ï45 ʣʝʪ ʠ ʩʚʳʰʝ 65 ʣʝʪ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ ʩʚʳʰʝ 65 ʣʝʪ. 

 

Abstract. The paper presents the results of a survey of 1,736 respondents, residents of 

Bishkek, Kyrgyz Republic during the development of the COVID-19 epidemic, as well as 

the introduction of quarantine measures and a state of emergency. The respondents were divided 

into 6 age categories. Men accounted for 33.6% (584) and women 66.4% (1152). The survey 

included questions related to the detection of anxiety disorders according to the C. D. Spielberger 

scale. The results of the survey showed that the lowest level of reactive anxiety is present in the age 

group of 36ï45 years old, and personal anxiety ð in the group of 36ï45 years old and over 

65 years old. The highest level of reactive anxiety corresponds to the age of over 65 years. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 121 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʩʧʦʥʜʝʥʪʳ, ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ, ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, 

ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʵʧʠʜʝʤʠʷ. 
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epidemic. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʚʷʟʠ ʩ ʥʘʨʘʩʪʘʶʱʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʝʡ, ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʚʚʝʣʠ ʢʘʨʘʥʪʠʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʚʧʣʦʪʴ ʜʦ ʚʚʝʜʝʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʏʇ) ʠ/ʠʣʠ ʚʚʝʜʝʥʠʷ ʨʝʞʠʤʘ ʩʘʤʦʠʟʦʣʷʮʠʠ. ɺ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ (ʂʈ) ʪʘʢʞʝ ʩ 22 ʤʘʨʪʘ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ ʚʚʝʜʝʥʠʝ ʏʇ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʘʡʦʥʘʭ ʠ ʛʦʨʦʜʘʭ ʈʝʩʧʫʙʣʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʪʦʣʠʮʝ ʛ. ɹʠʰʢʝʢ, ʢʦʪʦʨʦʝ ʧʨʦʜʣʠʣʦʩʴ ʜʦ 

30 ʘʧʨʝʣʷ [1]. 

ɺʚʝʜʝʥʠʝ ʨʝʞʠʤʘ ʏʇ ʟʘʩʪʘʚʠʣʦ ʥʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ COVID-19. 

ʆʜʥʘʢʦ, ʧʦʜʦʙʥʘʷ ʠʟʦʣʷʮʠʷ ʚ ʢʨʫʛʫ ʩʝʤʴʠ ʠʣʠ ʚ ʢʨʫʛʫ ʜʨʫʛʠʭ ʣʶʜʝʡ ʚ ʩʣʫʯʘʝ ʧʨʦʞʠʚʘʥʠʷ ʥʝ 

ʩ ʯʣʝʥʘʤʠ ʩʝʤʴʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ. ʆʛʨʘʥʠʯʝʥʠʝ 

ʩʚʦʙʦʜʳ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʚʩʪʨʝʪʠʪʩʷ ʩ ʙʣʠʟʢʠʤʠ, ʩʪʨʘʭ ʟʘʙʦʣʝʪʴ, ʷʚʣʷʶʪʩʷ 

ʬʘʢʪʦʨʘʤʠ, ʫʩʫʛʫʙʣʷʶʱʠʤʠ ʧʨʝʜʢʘʨʘʥʪʠʥʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ [2ï4]. ʊʘʢʞʝ 

ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʛʣʦʱʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʛʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ çʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ ʢʦʛʦ ʫʛʦʜʥʦ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠʣʠ ʩʪʨʝʩʩè [5]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʥʠʞʘʶʪ ʘʜʘʧʪʠʚʥʦ-ʨʝʟʝʨʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʚʳʟʳʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʘ 

ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʫʤʩʪʚʝʥʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ [6]. ʄʦʞʥʦ ʩʢʘʟʘʪʴ: ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʢʠ ʧʘʥʜʝʤʠʠ COVID-19 ̫ʚʣʷʝʪʩʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ [7]. ɺ ʨʘʙʦʪʝ C. Bell ʠ ʩʦʘʚʪ. (2013) [8] ʚʳʷʚʣʝʥʘ 

ʚʳʩʦʢʘʷ ʩʦʧʨʷʞʝʥʥʦʩʪʴ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʨʝʚʦʞʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩ ʪʘʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʢʘʢ ʘʣʣʝʨʛʠʷ, ʙʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ, ʙʦʣʠ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ, ʥʘʨʫʰʝʥʠʝ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ, ʟʘʙʦʣʝʚʘʥʠʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ. 

ɺʆɿ ʦʙʨʘʪʠʣʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʳ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ ʫ ʪʝʭ, ʢʪʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʠʟʦʣʷʮʠʠ, ʠ ʫ ʪʝʭ, ʫ ʢʦʛʦ ʝʩʪʴ ʫʧʘʜʦʢ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʣʠ ʩʣʘʙʦʫʤʠʝ, 

ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʙʦʣʝʝ ʪʨʝʚʦʞʥʳʤʠ, ʟʣʳʤʠ, ʥʘʧʨʷʞʝʥʥʳʤʠ, ʚʟʚʦʣʥʦʚʘʥʥʳʡ ʠʣʠ ʟʘʤʢʥʫʪʳʤʠ 

ʚʦ ʚʨʝʤʷ ʚʩʧʳʰʢʠ ʠʣʠ ʚʦ ʚʨʝʤʷ ʢʘʨʘʥʪʠʥʘ [8]. 

ʆʜʥʘʢʦ, ʠʟʤʝʥʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʚʦ ʚʨʝʤʷ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʪʨʦʥʫʪʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ [9]. ʂ ʧʨʠʤʝʨʫ, ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, 

ʥʘ ʫʜʠʚʣʝʥʠʝ, ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʧʩʠʭʠʘʪʨʠʯʝʩʢʠʭ ʧʦʪʨʷʩʝʥʠʡ ʙʳʣ ʚʳʷʚʣʝʥ ʩʨʝʜʠ ʞʝʥʱʠʥ, 

ʤʦʣʦʜʝʞʠ ʠ ʣʠʮ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ [10]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʢʘ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʣʶʜʝʡ, 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛ.  ɹʠʰʢʝʢ (ʂʈ), ʚ ʫʩʣʦʚʠʷʭ ʢʘʨʘʥʪʠʥʘ ʠ ʏʇ ʠʟ-ʟʘ ʵʧʠʜʝʤʠʠ COVID-19. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 1736 ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ ʩʚʳʰʝ 65 ʣʝʪ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʜʝʣʝʥʳ ʥʘ 6 ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʈʠʩʫʥʦʢ 1), ʘ ʠʤʝʥʥʦ: 814 ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ 

ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 17ï25 ʣʝʪ (1 ʛʨʫʧʧʘ); 257 ð ʚ ʚʦʟʨʘʩʪʝ 26ï35 ʣʝʪ (2 ʛʨʫʧʧʘ); 219 ð ʚ 

ʚʦʟʨʘʩʪʝ 36ï45 ʣʝʪ (3 ʛʨʫʧʧʘ); 160 ð ʚ ʚʦʟʨʘʩʪʝ 46ï55 ʣʝʪ (4 ʛʨʫʧʧʘ); 155 ð ʚ ʚʦʟʨʘʩʪʝ 56ï64 
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ʣʝʪ (5 ʛʨʫʧʧʘ); 131 ð ʚ ʚʦʟʨʘʩʪʝ ʩʚʳʰʝ 65 ʣʝʪ (6 ʛʨʫʧʧʘ). ɺʳʙʦʨʢʘ ʧʦ ʧʦʣʫ ʨʝʩʧʦʥʜʝʥʪʦʚ: 

1152 ʞʝʥʱʠʥʳ, 584 ʤʫʞʯʠʥʳ. ɺʩʝ ʨʝʩʧʦʥʜʝʥʪʳ ʷʚʠʣʠʩʴ ʞʠʪʝʣʷʤʠ ʛ. ɹʠʰʢʝʢ. ɺ ʩʚʷʟʠ ʩ 

ʢʘʨʘʥʪʠʥʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʦʥʣʘʡʥ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺʳʙʦʨ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ 

ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʡ ʠ ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ. 
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ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ. 

 

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʰʢʘʣʘ C. D. Spielberger 

[11]. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʰʢʘʣʝ ʧʨʦʚʦʜʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʦ 30 ð ʥʠʟʢʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ; 31ï45 ð ʩʨʝʜʥʷʷ (ʫʤʝʨʝʥʥʘʷ) ʪʨʝʚʦʞʥʦʩʪʴ; 46 ʠ ʙʦʣʝʝ ð ʚʳʩʦʢʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ. ʆʧʨʝʜʝʣʷʣʠʩʴ ʨʝʘʢʪʠʚʥʘʷ ʠ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ. ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 

(ʈʊ) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʦʩʪʦʷʥʠʝʤ ʙʝʩʧʦʢʦʡʩʪʚʘ ʚ ʦʪʚʝʪ ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʩʠʪʫʘʮʠʶ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ (ʃʊ) ð ʫʩʪʦʡʯʠʚʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʙʦʣʴʰʦʡ ʢʨʫʛ ʩʠʪʫʘʮʠʡ ʢʘʢ ʫʛʨʦʞʘʶʱʠʝ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤ IBM SPSS Statistics 23 ʠ Microsoft Excel. 

 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʥʘʯʘʣʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʳʣʦ ʚʳʷʩʥʝʥʦ ʥʘʣʠʯʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʥʠʭ, ʪʘʢʠʭ ʢʘʢ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʛʠʧʝʨʪʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ, 

ʟʘʙʦʣʝʚʘʥʠʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨʫʛʠʭ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʈʠʩʫʥʢʘ 2, ʚ 1 ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ, ʫʪʚʝʨʜʠʪʝʣʴʥʦ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʦʪʚʝʪʠʣʠ ʪʦʣʴʢʦ 36 ʨʝʩʧʦʥʜʝʥʪʦʚ (4,4%). ɺʦ 

2 ʛʨʫʧʧʝ ʵʪʦʪ ʧʨʦʮʝʥʪ ʩʦʩʪʘʚʠʣ ð 15,6% (40 ʯʝʣʦʚʝʢ); ʚ 3 ʛʨʫʧʧʝ ð 20,1% (44 ʯʝʣʦʚʝʢʘ); ʚ 

4 ʛʨʫʧʧʝ ð 50% (80 ʯʝʣʦʚʝʢ); ʚ 5 ʛʨʫʧʧʝ ð 35,5% (55 ʯʝʣʦʚʝʢ) ʠ ʚ 6 ʛʨʫʧʧʝ ð 80,2% 

(105 ʯʝʣʦʚʝʢ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʠ ʥʘʣʠʯʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʟʘʜʘʚʘʣʠʩʴ ʨʝʩʧʦʥʜʝʥʪʘʤ, ʢʘʩʘʣʘʩʴ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʭ 

ʤʝʨʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʩʥʦʚʥʳʤʠ ʤʝʨʘʤʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʷʚʠʣʠʩʴ: ʩʘʤʦʠʟʦʣʷʮʠʷ ʠ ʤʝʨʳ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ (12,5ï29,8%); ʩʘʤʦʠʟʦʣʷʮʠʷ, 

ʤʝʨʳ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ ʠ ʟʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ (35,5ï65,4%); ʪʦʣʴʢʦ ʤʝʨʳ ʣʠʯʥʦʡ ʛʠʛʠʝʥʳ (9,9ï
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29%). ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ COVID-19 ʪʘʢʞʝ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

ʷʚʠʣʠʩʴ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ (28,4ï62,7%) ʠ ʥʦʚʦʩʪʥʳʝ ʧʦʨʪʘʣʳ (9,9ï49,7%). 
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ʈʠʩʫʥʦʢ 2. ʇʦʢʘʟʘʪʝʣʠ ʥʘʣʠʯʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʛʨʫʧʧ ʨʝʩʧʦʥʜʝʥʪʦʚ. 

 

ʅʘʣʠʯʠʝ ʈʊ ʚ ʛʨʫʧʧʘʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʢʘʟʳʚʘʝʪ (ʊʘʙʣʠʮʘ 1), ʯʪʦ ʩʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ ʦʪʤʝʯʝʥ ʚ 3 ʛʨʫʧʧʝ (ʚʦʟʨʘʩʪ 36ï45 ʣʝʪ) ʠ ʩʦʩʪʘʚʠʣ 5,5% (12 ʯʝʣʦʚʝʢ), ʘ ʩʘʤʳʡ 

ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʚ 5 ʛʨʫʧʧʝ (ʚʦʟʨʘʩʪ 56ï64 ʛʦʜʘ) ð 21,9% (34 ʯʝʣʦʚʝʢʘ). ɺ ʦʩʪʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ ʵʪʠ ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 9,9% (6 ʛʨʫʧʧʘ) ʜʦ 16% (2 ʛʨʫʧʧʘ).  

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʨʦʮʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʙʳʣ ʚ 

1 ʛʨʫʧʧʝ ð 42% (320 ʯʝʣʦʚʝʢ), ʘ ʤʠʥʠʤʘʣʴʥʳʡ ʚ 5 ʛʨʫʧʧʝ ð 14,2% (22 ʯʝʣʦʚʝʢʘ).  

ɺ ʦʩʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʵʪʠ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ: ʚʦ 2 ʛʨʫʧʧʝ ð 39,5% 

(101 ʯʝʣʦʚʝʢ); ʚ 3 ʛʨʫʧʧʝ ð 26,9% (59 ʯʝʣʦʚʝʢ); ʚ 4 ʛʨʫʧʧʝ ð 25% (40 ʯʝʣʦʚʝʢ); ʚ 6 ʛʨʫʧʧʝ 

ð 19,8% (26 ʯʝʣʦʚʝʢ).  

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʈʊ ʙʳʣ ʩʘʤʳʤ ʥʠʟʢʠʤ ʚ 1 ʛʨʫʧʧʝ ð 43,1% (326 ʯʝʣʦʚʝʢʘ), ʘ ʩʘʤʳʤ 

ʚʳʩʦʢʠʤ ʚ 6 ʛʨʫʧʧʝ ð 70,2% (92 ʯʝʣʦʚʝʢʘ). 

 

ʊʘʙʣʠʮʘ 1.  

ʇʆʂɸɿɸʊɽʃʀ ʈɽɸʂʊʀɺʅʆʁ ʊʈɽɺʆɾʅʆʉʊʀ ɺ ɻʈʋʇʇɸʍ ʈɽʉʇʆʅɼɽʅʊʆɺ 
 

ɻʨʫʧʧʳ 

ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʋʨʦʚʝʥʴ ʨʝʘʢʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ 

ʥʠʟʢʠʡ ʩʨʝʜʥʠʡ ʚʳʩʦʢʠʡ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

I (17ï25 ʣʝʪ) 113 14,8 320 42 326 43,1 

II  (26ï35 ʣʝʪ) 41 16 101 39,3 115 44,7 

III  (36ï45 ʣʝʪ) 12 5,5 59 26,9 148 67,6 

IV (46ï54 ʣʝʪ) 24 15 40 25 96 60 

V (55-64 ʣʝʪ) 34 21,9 27 14,2 99 63,9 

VI  (ʩʚʳʰʝ 65 ʣʝʪ) 13 9,9 26 19,8 92 70,2 

 

ʇʦʢʘʟʘʪʝʣʠ ʃʊ ʚʳʛʣʷʜʝʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʊʘʙʣʠʮʘ 2), ʪʘʢ ʚ 3 ʠ 6 ʛʨʫʧʧʘʭ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʥʝ ʙʳʣ ʦʪʤʝʯʝʥ, ʪ. ʝ. ʩʦʩʪʘʚʠʣ 0 ʙʘʣʣʦʚ. ɺ ʜʨʫʛʠʭ 

ʛʨʫʧʧʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʩʷ ʠ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 6,2% (47 ʯʝʣʦʚʝʢ) ʚ 

1 ʛʨʫʧʧʝ ʜʦ 19,8% (51 ʯʝʣʦʚʝʢ) ʚʦ 2 ʛʨʫʧʧʝ.  
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ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʃʊ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: ʚ 1 ʛʨʫʧʧʝ ð 51,1% (385 ʯʝʣʦʚʝʢ); ʚʦ 

2 ʛʨʫʧʧʝ ð 46,7% (120 ʯʝʣʦʚʝʢ); ʚ 3 ʛʨʫʧʧʝ ð 52,1% (114 ʯʝʣʦʚʝʢ); ʚ 4 ʛʨʫʧʧʝ ð 35% (56 

ʯʝʣʦʚʝʢ); ʚ 5 ʛʨʫʧʧʝ ð 36,1% (56 ʯʝʣʦʚʝʢ) ʠ ʚ 6 ʛʨʫʧʧʝ ð 59% (78 ʯʝʣʦʚʝʢ). ɺʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʃʊ ʚ ʛʨʫʧʧʝ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʠʤʝʣ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʠ ʩʦʩʪʘʚʠʣ 33,5% (86 

ʯʝʣʦʚʝʢ) ʚʦ 2 ʛʨʫʧʧʝ ʜʦ 56,8% (88 ʯʝʣʦʚʝʢ) ʚ 5 ʛʨʫʧʧʝ. 

 

ʊʘʙʣʠʮʘ 2.  

ʇʆʂɸɿɸʊɽʃʀ ʃʀʏʅʆʉʊʅʆʁ ʊʈɽɺʆɾʅʆʉʊʀ ɺ ɻʈʋʇʇɸʍ ʈɽʉʇʆʅɼɽʅʊʆɺ 

 

ɻʨʫʧʧʳ 

ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʋʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦ ʪʨʝʚʦʞʥʦʩʪʠ 

ʥʠʟʢʠʡ ʩʨʝʜʥʠʡ ʚʳʩʦʢʠʡ 

ʘʙʩ. % ʘʙʩ. % ʘʙʩ. % 

I (17ï25 ʣʝʪ) 47 6,2 385 51,1 322 42,7 

II  (26ï35 ʣʝʪ) 51 19,8 120 46,7 86 33,5 

III  (36ï45 ʣʝʪ) 0 0 114 52,1 105 47,9 

IV (46ï54 ʣʝʪ) 14 15 56 35 80 50 

V (55ï64 ʣʝʪ) 11 7,1 56 36,1 88 56,8 

VI  (ʩʚʳʰʝ 65 ʣʝʪ) 0 0 78 59,5 53 40,5 

 

ʈʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʣʘ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ. ʊʘʢ, ʩʨʝʜʠ 

ʞʝʥʱʠʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʦʪʤʝʯʝʥ ʫ 12,4% (139 ʞʝʥʱʠʥ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ð 32,4% (364 ʞʝʥʱʠʥʳ), ʘ ʚʳʩʦʢʠʡ ð 55,2% (621 ʞʝʥʱʠʥʘ).  

ʉʨʝʜʠ ʤʫʞʯʠʥ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ð 17,5% (98 ʤʫʞʯʠʥ), 35,6% 

(199 ʤʫʞʯʠʥ) ʠ 46,9% (262 ʤʫʞʯʠʥ).  

ʇʦʢʘʟʘʪʝʣʠ ʃʊ ʩʨʝʜʠ ʞʝʥʱʠʥ ʚʳʛʣʷʜʝʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʫ 4,4% 

(50 ʞʝʥʱʠʥ), ʩʨʝʜʥʠʡ ð ʫ 46,7%( 567 ʞʝʥʱʠʥ ʠ ʚʳʩʦʢʠʡ ð ʫ 45,9% (524 ʞʝʥʱʠʥʳ).  

ʉʨʝʜʠ ʤʫʞʯʠʥ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʣʠ: ʥʠʟʢʠʡ ð ʫ 15,9% (83 

ʤʫʞʯʠʥʳ), ʩʨʝʜʥʠʡ ð ʫ 45,6% (244 ʤʫʞʯʠʥʳ) ʠ ʚʳʩʦʢʠʡ ð ʫ 38,9% (206 ʤʫʞʯʠʥ). 

 

ʆʙʩʫʞʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʵʧʠʜʝʤʠʠ COVID-19 ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʶʜʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʇʨʠʥʠʤʘʝʤʳʝ 

ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʚʦ ʚʩʝʭ ʘʥʢʝʪʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʣʠ ʨʝʩʧʦʥʜʝʥʪʳ ʦʙ ʵʧʠʜʝʤʠʠ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʣʠ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʠʩʪʦʯʥʠʢʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʦʪʚʝʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʷʚʣʝʥʘ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙ ʠʥʬʝʢʮʠʠ ʠ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ (r = +0,55), ʘ 

ʪʘʢʞʝ ʧʨʦʮʝʥʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘʣʠʯʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʨʦʚʥʝʤ ʨʝʘʢʪʠʚʥʦʡ ʠ 

ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʴʶ (r = +0,61; r = +0,59). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʪʨʝʚʦʞʥʳʤ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʨʝʩʧʦʥʜʝʥʪʦʚ. ʊʘʢ, ʩʘʤʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʈʊ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

36ï45 ʣʝʪ ʠ ʩʪʘʨʰʝ 65 ʣʝʪ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʵʪʠʭ ʞʝ ʛʨʫʧʧʘʭ ʠʤʝʝʪʩʷ ʠ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʈʊ. ɸ ʧʦʢʘʟʘʪʝʣʠ ʃʊ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚ ʵʪʠʭ ʛʨʫʧʧʘʭ ʦʢʘʟʘʣʩʷ ʩ ʥʫʣʝʚʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ. ʕʪʦ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʣʠʯʠʷʭ ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʨʝʩʧʦʥʜʝʥʪʦʚ. 

ʅʘʨʘʩʪʘʥʠʝ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʠ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʩʚʷʟʘʥʳ ʩ ʜʘʣʴʥʝʡʰʝʡ ʫʛʨʦʟʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʜʝʤʠʠ ʠ ʟʘʨʘʞʝʥʠʷ. ʕʪʦʤʫ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʘʷ ʠ 

ʪʨʝʚʦʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʧʨʦʛʥʦʟʘ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʞʠʟʥʠ 

ʨʝʩʧʦʥʜʝʥʪʦʚ. ʉ ʙʦʣʴʰʦʡ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʪʨʝʚʦʞʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʫʩʫʛʫʙʣʝʥʠʶ ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʨʝʩʧʦʥʜʝʥʪʦʚ ʢʘʢ ʩʨʝʜʠ ʤʫʞʯʠʥ, 

ʪʘʢ ʠ ʞʝʥʱʠʥ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ. 

 

*ɺ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʧʠʜʝʤʠʠ COVID-19 ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʟʘʪʨʘʛʠʚʘʶʪ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ, ʚʤʝʩʪʝ ʩ ʪʝʤ ʥʠʟʢʠʝ ʠ 

ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʪʨʝʚʦʞʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ 36-45 ʣʝʪ ʠ 

ʩʪʘʨʰʝ 65 ʣʝʪ. 
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ɸʥʥʦʪʘʮʠʷ. ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠ ʤʠʢʨʦʙʠʦʪʘ ʩʦʚʤʝʩʪʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʠ 

ʠʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʘ 

ʪʝʩʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʠ ʦʙʱʠʡ ʩʦʩʪʘʚ, ʠ ʙʦʛʘʪʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʤʦʜʫʣʷʮʠʠ ʠʤʤʫʥʠʪʝʪʘ ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ. ʅʘʣʠʯʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ 

ʤʝʜʠʮʠʥʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 

ʧʠʪʘʪʝʣʴʥʦʡ ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʣʠʧʨʘʛʤʘʟʠʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ  ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ. ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʛʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʦʝ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʣʛʦʣʝʪʠʝ ʠ ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʝ, ʪʨʝʙʫʶʪ ʦʪ 

ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ ʥʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʠ ʦʙʱʝʩʪʚʦʤ, ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ 

ʙʫʜʫʱʠʝ ʟʜʦʨʦʚʳʝ ʧʦʢʦʣʝʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʇ. ʀ. ʈʦʤʘʥʯʫʢ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʥʝʩʣʠ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʧʨʠʨʦʜʫ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ. ʄʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ 

ʵʣʝʤʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʡ ʚʣʠʷʪʴ ʥʘ ʬʫʥʢʮʠʠ ʘʥʪʠʛʝʥʘ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʡ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʫʶ 

ʩʪʠʤʫʣʷʮʠʶ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ), ʜʝʡʩʪʚʫʷ ʚ ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷʪʦʨʘ, 

ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦʛʦ ʘʜʲʶʚʘʥʪʘ ʚʘʢʮʠʥʳ. ʄʝʭʘʥʠʟʤʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʧʝʨʝʢʨʝʩʪʥʳʭ ʧʦʤʝʭ 

ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʛʨʘʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ (ʨʘʥʥʷʷ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʬʦʨʤʠʨʫʝʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ). ʅʦʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʧʨʠʚʦʜʷʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʙʦʛʘʪʩʪʚʫ ʤʠʢʨʦʙʠʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʧʨʠʚʠʚʢʠ. ɺʘʨʠʘʮʠʠ ʚ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 
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ʤʦʛʫʪ ʦʪʯʘʩʪʠ ʦʙʲʷʩʥʠʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, ʘ ʛʣʫʙʦʢʦʝ 

ʧʦʥʠʤʘʥʠʝ ʵʪʦʡ ʜʠʥʘʤʠʢʠ ʤʦʞʝʪ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʡ 

ʠʤʤʫʥʠʟʘʮʠʠ. 

 

Abstract. The human immune system and microbiota jointly evolve, and their balanced 

systemic interaction occurs throughout life. This close association of both overall composition and 

microbiota richness plays an important role in modulating host immunity and can influence 

the immune response in vaccination. The availability of innovative technologies, such as next-

generation sequencing and correlated bioinformatics tools, allows deeper investigation of the cross-

network relationships between the microbiota and human immune responses. A new managed 

healthy biomicrobiota and personalized functional and balanced ñbrain and microbiotaò nutrition is 

a patientôs long-term medical program that allows the combined use of nutritional epigenetics and 

pharmacepigenetics, and most importantly, the prevention of polypharmacy. A functional food 

product using biomarkers and artificial intelligence technologies is a targeted nutrient medium for 

both the body as a whole and biomicrobiota in particular. Lifestyle and environmental factors leave 

epigenetic traces on our DNA that affect gene expression, some have protective effects and others 

are harmful. Genetic and epigenetic factors that ensure longevity and super-longevity require a 

reasonable new interaction with nature and society, and responsibility for future healthy 

generations. In the studies of P. I. Romanchuk, it was shown that an increase in the average life 

expectancy of a person and neuroendocrine changes in physiological and pathological aging, on 

the one hand, epigenetic factors and electromagnetic information load/overload, on the other hand, 

made a significant contribution to the circadian nature of the neural network interaction of 

the human brain with artificial intelligence. The microbiota is a key element potentially capable of 

affecting antigen functions to elicit a protective immune response and the ability of the immune 

system to adequately respond to antigenic stimulation (vaccine efficacy) by acting as 

an immunological modulator as well as a natural vaccine adjuvant. The mechanisms underlying 

the crosstalk between the gut microbiota and the immune system play a crucial role, especially at 

an early age (early gut microbiota forms immunological functions). New interactions, along with 

other genetic and environmental factors, lead to a certain composition and richness of 

the microbiota, which can diversify the individual response to vaccinations. Variations in microbial 

communities may partly explain the geographical heterogeneity in vaccination success, and a deep 

understanding of this dynamics may be a tool for improving immunization strategies. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʩʧʘʣʝʥʠʝ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ, ʤʠʢʨʦʙʠʦʤ, 

ʚʘʢʮʠʥʳ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʤʤʫʥʥʳʝ ʦʪʚʝʪʳ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʜʠʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʜʦʣʛʦʣʝʪʠʝ. 

 

Keywords: inflammation, cellular aging, gut microbiota, microbiome, vaccines, immune 

system, immune responses, next generation sequencing, functional nutrition, epigenetic and dietary 

protection, longevity. 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ 

ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʯʝʣʦʚʝʢʘ. 
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ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

ʅʦʚʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ, ʤʠʢʨʦʙʠʦʪʠʯʝʩʢʘʷ ʠ ʜʠʝʪʠʯʝʩʢʘʷ  ʟʘʱʠʪʘ Homo 

sapiens ʠ ʤʦʟʛʘ H. sapiens, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ (ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ) ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʟʜʦʨʦʚʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʠʤʤʫʥʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, ʥʘ 

ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʥʦʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ.  

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ [1]. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ. ʕʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ð ʦʙʨʘʪʠʤʘ, ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʨʠ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ, ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʨʘʩʪʦʤ ʟʘʙʦʣʝʚʘʥʠʷʭ [1]. 

ɸʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʦʩʪʨʳʤ ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ, ʩʥʠʞʘʶʪ 

ʘʣʣʦʩʪʘʪʠʯʝʩʢʫʶ ʧʝʨʝʛʨʫʟʢʫ, ʧʦʚʳʰʘʶʪ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ, ʚʢʣʶʯʘʶʪ ʛʠʙʨʠʜʥʳʝ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ 

ʧʩʠʭʦʥʝʡʨʦʠʤʤʫʥʦʨʝʘʙʠʣʠʪʘʮʠʠ [1]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [2] ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʯʝʣʦʚʝʢʘ ʨʘʟʫʤʥʦʛʦ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʦʢʘʟʳʚʘʶʪ ʩʠʩʪʝʤʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ [3]. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ð ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʤʫʞʩʢʦʤʫ ʠ 

ʞʝʥʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʢʘʢ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʜʣʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʧʨʠ ʜʠʩʩʦʤʥʠʠ, ʜʝʩʠʥʭʨʦʥʦʟʝ [4]. 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʣʘʪʦʥʠʥʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʭ ʪʢʘʥʷʭ ʧʨʝʚʦʩʭʦʜʠʪ ʝʛʦ ʫʨʦʚʝʥʴ ʚ 

ʢʨʦʚʠ ʚ 10ï100 ʨʘʟ, ʘ ʚ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ 400 ʨʘʟ ʙʦʣʴʰʝ 

ʤʝʣʘʪʦʥʠʥʘ, ʯʝʤ ʚ ʰʠʰʢʦʚʠʜʥʦʡ ʞʝʣʝʟʝ [5]. ʆʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ, ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ, 

ʚʠʨʫʩʦʚ ʠ ʘʨʭʝʙʘʢʪʝʨʠʡ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʟʘʨʦʜʳʰʝʚʳʭ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ 1 ʪʨʣʥ, 

ʘ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ð ʩʚʳʰʝ 100 ʪʨʣʥ. ɺ ʩʠʩʪʝʤʥʦ-ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ð ʧʨʠʤʝʨʥʦ 10 ʤʣʨʜ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʠ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʝʪʦʢ [3].  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [4ï5] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʠʩʪʝʤʥʦïʣʦʢʘʣʴʥʦʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺʠʩʮʝʨʘʣʴʥʳʡ ʠ ʢʦʛʥʠʪʠʚʥʳʡ ʤʦʟʛ ʨʝʛʫʣʠʨʫʷ ʫʨʦʚʥʠ 

ʤʝʣʘʪʦʥʠʥʘ ʠʟʤʝʥʷʶʪ ʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ [6].  

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʪʴ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʨʠʪʤʳ ʠ ʠʭ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ [4ï5, 7]. 

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʧʠʱʝʚʳʤʠ ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, 

ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʦʧʨʦʬʠʣʘʢʪʠʢʠ. ɸʥʘʣʠʟʠʨʫʷ ʤʝʭʘʥʠʟʤʳ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʪʦʨʦʛʦ ʤʠʢʨʦʙʠʦʪʘ ʚʣʠʷʝʪ ʥʘ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʚʘʢʮʠʥ, ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤ ʩʦʩʪʘʚʦʤ ʩʦʦʙʱʝʩʪʚʘ ʠ ʨʝʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʚʠʜʳ ʠʣʠ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʤʦʱʥʳʭ ʤʦʜʫʣʷʪʦʨʦʚ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʣʠ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʥʘ ʚʘʢʮʠʥʫ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʜʲʶʚʘʥʪʥʦʛʦ 

ʵʬʬʝʢʪʘ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʠʦʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ ʜʣʷ ʫʩʠʣʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʢʘʢ ʥʘ 

ʧʝʨʦʨʘʣʴʥʳʝ, ʪʘʢ ʠ ʥʘ ʧʘʨʝʥʪʝʨʘʣʴʥʳʝ ʚʘʢʮʠʥʳ ʩ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ [8].  

ʀʩʩʣʝʜʦʚʘʥʦ [8], ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʘʮʠʶ ʠ ʥʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʥʘ ʚʘʢʮʠʥʥʳʝ ʨʝʘʢʮʠʠ.  

ʈʘʟʣʠʯʥʳʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʢʣʝʪʢʠ ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʢʦʥʪʨʦʣʝ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, 

ʯʪʦʙʳ ʧʝʨʝʥʦʩʠʪʴ ʤʠʢʨʦʙʥʫʶ ʢʦʣʦʥʠʟʘʮʠʶ ʥʘ ʩʣʠʟʠʩʪʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ ʨʦʞʜʝʥʠʠ. ʅʘʧʨʦʪʠʚ, 

ʩʦʩʪʦʷʥʠʝ ʜʠʩʙʠʦʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʠʣʴʥʦʤʫ ʩʤʝʱʝʥʠʶ Th1 ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʦʚʣʝʯʝʥʳ ʚ ʥʝʢʦʪʦʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ [9]. ʆʩʥʦʚʥʦʡ 

ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʭʦʟʷʠʥʦʤ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʵʧʠʪʝʣʠʦʮʠʪʘʤʠ ʢʠʰʝʯʥʠʢʘ 
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(ʀʕʂʩ); ʤʠʢʨʦʙʠʦʪʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʀʕʂʩ ʯʝʨʝʟ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʤʠʢʨʦʙʘʤʠ ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʧʘʪʪʝʨʥʳ (MAMPs) ʠ ʧʨʦʜʫʢʪʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, IECs ʩʥʘʙʞʝʥʳ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʤʠʢʨʦʚʦʣʥʘʤʠ, ʨʝʩʥʠʯʢʘʤʠ, 

ʚʳʨʘʙʦʪʢʦʡ ʩʣʠʟʠ ʠ ʤʝʞʢʣʝʪʦʯʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ) ʠ ʥʘʙʦʨʦʤ ʚʨʦʞʜʝʥʥʳʭ ʠʤʤʫʥʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʨʝʮʝʧʪʦʨʘʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ (PRRs), ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ 

MAMPs (ʈʠʩʫʥʦʢ 1) [10], PRRs, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘ toll-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (TLRs), 

NOD-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (NLRs) ʠ ʨʝʪʠʥʦʝʚʳʝ ʢʠʩʣʦʪʦʠʥʜʫʮʠʙʝʣʴʥʳʝ ʛʝʥ I (RIG-I)-

ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ (RLRs) [11], ʨʘʩʧʦʟʥʘʶʪ ʤʠʢʨʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ 

ʣʠʧʦʧʦʣʠʩʘʭʘʨʠʜ (ʃʇʉ) (TLR4), ʬʣʘʛʝʣʣʠʥ (TLR5 ʠ NLRC4), ʣʠʧʦʪʝʡʭʦʝʚʘʷ ʢʠʩʣʦʪʘ, 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʣʠʧʦʧʨʦʪʝʠʥʳ ʠ ʧʝʧʪʠʜʦʛʣʠʢʘʥʳ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (TLR2, Nod1 

ʠ Nod2).  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʢʣʝʪʢʘʤʠ ʭʦʟʷʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʠʤʤʫʥʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʢʠʰʝʯʥʠʢʘ (ʈʠʩʫʥʦʢ 1). 
 

 
 

ʈʠʩʫʥʦʢ 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʤʠʢʨʦʙʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ [8, 10]. 

 

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʣʦʝʤ ʩʣʠʟʠ, ʚʳʜʝʣʷʝʤʦʡ 

ʙʦʢʘʣʦʚʠʜʥʳʤʠ ʢʣʝʪʢʘʤʠ (ɻʂʉ). ʄʠʢʨʦʙ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʢʘʨʪʠʥʳ 

(MAMPs), ʚʳʨʘʞʝʥʥʳʝ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʟʥʘʥʳ ʧʨʠʝʤʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 

(PRRs) ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦ ʦʙʨʘʟʮʫ, ʚʳʨʘʞʝʥʥʳʤʠ ʢʠʰʝʯʥʳʤʠ ʵʧʠʪʝʣʠʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ 

(IECs), ʠ ʥʘʚʦʜʷʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʣʠʷʥʠʷ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʛʨʘʜʠʪʴ ʙʘʢʪʝʨʠʠ ʢʘʢ ʧʨʦʜʫʢʮʠʷ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʧʝʧʪʠʜʦʚ (AMPs). IEC-released ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʨʝʪʠʥʦʝʚʘʷ ʢʠʩʣʦʪʘ 

(RA) ʠ TGF-ɓ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʚ ʧʣʘʩʪʠʥʢʝ propria tolerogenic DCs ʢʦʪʦʨʳʝ 

ʩʪʠʤʫʣʠʨʫʶʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ T ʚ Treg. ɺ-ʢʣʝʪʢʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ (ʇʂ), ʩʝʢʨʝʪʠʨʫʶʱʠʝ IgA, ʢʦʪʦʨʳʝ ʪʨʘʥʩʣʦʮʠʨʫʶʪʩʷ ʯʝʨʝʟ ʵʧʠʪʝʣʠʡ 

ʠ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʚ ʩʣʦʡ ʩʣʠʟʠ, ʛʜʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʘʜʛʝʟʠʶ ʙʘʢʪʝʨʠʡ ʢ ʪʢʘʥʷʤ ʭʦʟʷʠʥʘ. 

ʄʘʢʨʦʬʘʛʠ, ʩʪʠʤʫʣʠʨʦʚʘʥʥʳʝ ʪʘʢʠʤʠ ʩʠʛʥʘʣʘʤʠ, ʢʘʢ ʬʣʘʛʝʣʣʠʥ, ʚʳʩʚʦʙʦʞʜʘʶʪ IL-23, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʜʫʢʮʠʠ IL-22 ILC3. IL-22 ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ Regiiy, 

ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʧʝʧʪʠʜʘ, ʧʨʦʠʟʚʦʜʠʤʦʛʦ IECs. ILC2 ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʪʨʦʣʶ ʩʣʠʟʠ ʧʫʪʝʤ 

ʩʝʢʨʝʮʠʠ IL-13, ʮʠʪʦʢʠʥʘ, ʢʦʪʦʨʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʠʰʝʯʥʳʭ ʵʧʠʪʝʣʠʘʣʴʥʳʭ 
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ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ GC, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʦʠʟʚʦʜʷʪ ʛʣʠʢʦʧʨʦʪʝʠʥʳ 

ʤʫʮʠʥʘ [8, 10]. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʷʜ ʚʨʦʞʜʝʥʥʳʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʠʤʤʫʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʠʣʝʥʠʝ ʩʜʝʨʞʠʚʘʥʠʷ ʤʠʢʨʦʙʠʦʪʳ, ʙʘʨʴʝʨʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʢʘʥʝʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʚʦʩʧʘʣʝʥʠʝʤ. 

ʊʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ 

ʛʦʤʝʦʩʪʘʟʘ ʢʠʰʝʯʥʠʢʘ, ʪʨʝʙʫʶʱʠʤ ʦʙʰʠʨʥʦʡ ʩʝʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ, ʚʢʣʶʯʘʷ 

ʊ-ʨʝʛʫʣʷʪʦʨʥʳʝ (Tregs) ʠ ʪʦʣʝʨʦʛʝʥʥʳʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ (DC). ɿʦʥʜʠʨʦʚʘʥʠʝ 

ʢʦʤʤʝʥʩʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʯʝʨʝʟ ʩʠʛʥʘʣʴʥʳʡ ʧʫʪʴ TLR-MyD88 ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʝʡ, 

ʧʨʠʤʝʥʷʝʤʦʡ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʦʤʝʦʩʪʘʟʘ ʭʦʟʷʠʥʘ-ʤʠʢʨʦʙʘ [10].  

ɺʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʚʘʢʮʠʥʫ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʤʠʢʨʦʙʠʦʤʘ ʠ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ 

ʥʘ ʚʘʢʮʠʥʫ ʯʝʨʝʟ ʩʠʩʪʝʤʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. ʅʘʣʠʯʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʤʠʢʨʦʙʠʦʤʘ, ʪʘʢʠʭ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ 

(NGS), ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʭʦʟʷʠʥʘ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʷ ʤʠʢʨʦʙʠʦʤʘ ʥʘ 

ʤʦʜʫʣʷʮʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚʘʢʮʠʥʳ (ʈʠʩʫʥʦʢ 2) [8]. 

 
 

ʈʠʩʫʥʦʢ 2. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤ 

ʦʪʚʝʪʦʤ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ [8]. 

 

ɻʣʫʙʦʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʧʦʜʭʦʜʦʚ NGS, ʚʢʣʶʯʘʷ ʤʝʪʘʪʘʢʩʦʥʦʤʠʢʫ, ʤʝʪʘʛʝʥʦʤʠʢʫ, ʤʝʪʘʪʨʘʥʩʢʨʠʧʪʦʤʠʢʫ ʠ 

ʤʝʪʘʙʦʣʦʤʠʢʫ. ʇʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʧʨʦʪʦʯʥʫʶ 

ʮʠʪʦʤʝʪʨʠʶ ʠ ʪʨʘʥʩʢʨʠʧʪʦʤʥʳʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʬʠʣʠʨʦʚʘʪʴ ʢʘʢ ʛʫʤʦʨʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʢʣʝʪʦʯʥʳʝ ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ. ʉʠʩʪʝʤʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʠʢʨʦʙʠʦʤʘ ʩ ʘʥʘʣʠʟʦʤ ʨʝʘʢʮʠʠ ʭʦʟʷʠʥʘ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚʘʢʮʠʥʳ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ 

ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʠʰʝʯʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʥʘ ʨʝʘʢʮʠʶ ʚʘʢʮʠʥʳ [8]. 

ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʠʪʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʯʘʱʝ ʧʨʠʟʥʘʝʪʩʷ, ʯʪʦ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʝʚʳʰʘʶʱʝʝ ʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʤʦʞʝʪ 

ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʫʶ ʬʫʥʢʮʠʶ, ʤʦʜʫʣʠʨʦʚʘʪʴ ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠ 
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ʘʫʪʦʠʤʤʫʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʩʥʠʞʘʪʴ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʢʘʢ 

ʤʘʢʨʦʥʫʪʨʠʝʥʪʳ (ʣʠʧʠʜʳ, ʪʘʢʠʝ ʢʘʢ N-3 ʇʅɾʂ), ʪʘʢ ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʳ (ʮʠʥʢ, ʚʠʪʘʤʠʥ D ʠ 

ʚʠʪʘʤʠʥ ɽ), ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʬʠʪʦʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ 

ʧʠʪʘʥʠʷ (ʧʨʦʙʠʦʪʠʢʠ ʠ ʟʝʣʝʥʳʡ ʯʘʡ). ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʠ ʥʝʧʠʪʘʪʝʣʴʥʳʭ 

ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʚʷʟʘʥʳ ʚ ʩʚʦʠʭ ʬʫʥʢʮʠʷʭ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʠʣʠ ʫʣʫʯʰʝʥʠʝʤ 

ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʝʜʠʘʪʦʨʦʚ, 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʤʦʜʫʣʷʮʠʶ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, 

ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ɸʇʂ ʠ ʩʚʷʟʴ ʤʝʞʜʫ ʚʨʦʞʜʝʥʥʳʤʠ ʠ ʘʜʘʧʪʠʚʥʳʤʠ ʠʤʤʫʥʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ [12].  

 
ʈʠʩʫʥʦʢ 3. ʅʘ ʬʫʥʢʮʠʠ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ ʚʣʠʷʶʪ ʚʠʪʘʤʠʥʳ D ʠ E, ʮʠʥʢ, N-3 ʇʅɾʂ, 

ʧʨʦʙʠʦʪʠʢʠ ʠ EGCG. D, ɺʠʪʘʤʠʥ D; E, ɺʠʪʘʤʠʥ ɽ; Z, ʮʠʥʢ; n-3, N-3 ʇʅɾʂ; PB, ʧʨʦʙʠʦʪʠʢʠ; 

ʥʘʧʨʠʤʝʨ, EGCG; ʫʚʝʣʠʯʝʥʠʝ;  ʫʤʝʥʴʰʝʥʠʝ. ʕʬʬʝʢʪʳ ʧʨʦʙʠʦʪʠʢʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʟʜʝʩʴ, ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʝʢʦʪʦʨʳʤ ʰʪʘʤʤʘʤ; ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʰʪʘʤʤʦʚ ʜʣʷ ʵʬʬʝʢʪʦʚ ʧʨʦʙʠʦʪʠʢʦʚ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ 

ʥʝ ʩʣʝʜʫʝʪ ʦʙʦʙʱʘʪʴ [12]. 

 

ʉʚʦʡʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʤʦʜʫʣʷʮʠʠ ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʫʩʣʦʚʠʡ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʚʦʩʧʘʣʝʥʠʝʤ. ʂʘʢ ʥʘ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʥʘ ʣʶʜʷʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʴʟʝ ʚʠʪʘʤʠʥʘ D, N-3 

ʇʅɾʂ ʠ EGCG ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷʭ, n-3 ʇʅɾʂ ʠ EGCG ʧʨʠ 

ʘʫʪʦʠʤʤʫʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʘ D, ʚʠʪʘʤʠʥʘ ɽ, ʮʠʥʢʘ ʠ ʧʨʦʙʠʦʪʠʢʦʚ ʚ 

ʟʘʱʠʪʝ ʦʪ ʠʥʬʝʢʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʜʦʙʘʚʣʷʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʠʱʝʚʦʡ 

ʠʤʤʫʥʦʣʦʛʠʠ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʯʝʪʢʦʛʦ ʢʦʥʩʝʥʩʫʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʣʠʥʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʵʪʠʭ ʜʠʝʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʶʜʷʭ ʥʝ ʚʩʝʛʜʘ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʦʢʣʠʥʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʥʘ ʞʠʚʦʪʥʳʭ, 

ʣʠʙʦ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʝ ʵʬʬʝʢʪʳ ʝʱʝ ʥʝ ʠʟʫʯʝʥʳ ʥʘ ʣʶʜʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ 

ʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʦʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʣʶʜʷʭ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʦʟʘʤʠ ʠ 
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ʧʦʧʫʣʷʮʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʦʣʝʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʝʢʪʘʭ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʣʫʯʰʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ, ʙʦʣʴʰʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʦʟʳ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʚʳʙʨʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʮʠʥʢʘ, ʚʠʪʘʤʠʥʘ ɽ, N-3 ʇʅɾʂ ʠ 

ʧʨʦʙʠʦʪʠʢʦʚ, ʦʯʝʚʠʜʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʜʦʟʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʧʦʣʴʟʳ, ʢʦʪʦʨʘʷ, ʚʝʨʦʷʪʥʦ, ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʟʨʘʩʪʘ, ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʘ ʪʘʢʞʝ ʧʠʪʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ [12]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʡ ʣʠʤʬʦʮʠʪʦʚ, ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʠʪʝʪ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ 

ʪʘʢʞʝ ʥʘ ʛʫʤʦʨʘʣʴʥʳʡ ʠ ʢʣʝʪʦʯʥʳʡ. ɺ-ʣʠʤʬʦʮʠʪʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ 

ʛʫʤʦʨʘʣʴʥʳʡ, ʘ ʊ-ʣʠʤʬʦʮʠʪʳ ð ʟʘ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. ɻʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʥʘʟʚʘʥ 

ʪʘʢ ʧʦʪʦʤʫ, ʯʪʦ ʝʛʦ ʠʤʤʫʥʦʮʠʪʳ (ɺ-ʢʣʝʪʢʠ) ʚʳʨʘʙʘʪʳʚʘʶʪ ʘʥʪʠʪʝʣʘ, ʩʧʦʩʦʙʥʳʝ ʦʪʜʝʣʷʪʴʩʷ 

ʦʪ ʢʣʝʪʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʜʚʠʛʘʷʩʴ ʧʦ ʢʨʦʚʷʥʦʤʫ ʠʣʠ ʣʠʤʬʘʪʠʯʝʩʢʦʤʫ ʨʫʩʣʫ ð ʛʫʤʦʨʫ, 

ʘʥʪʠʪʝʣʘ ʧʦʨʘʞʘʶʪ ʯʫʞʝʨʦʜʥʳʝ ʪʝʣʘ ʥʘ ʣʶʙʦʡ ʜʠʩʪʘʥʮʠʠ ʦʪ ʣʠʤʬʦʮʠʪʘ. ʂʣʝʪʦʯʥʳʤ 

ʠʤʤʫʥʠʪʝʪ ʠʤʝʥʫʶʪ ʧʦʪʦʤʫ, ʯʪʦ ʊ-ʣʠʤʬʦʮʠʪʳ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʊ-ʢʠʣʣʝʨʳ) 

ʚʳʨʘʙʘʪʳʚʘʶʪ ʨʝʮʝʧʪʦʨʳ, ʞʝʩʪʢʦ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʥʘ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʝ, ʠ ʩʣʫʞʘʪ ʊ-

ʢʠʣʣʝʨʘʤ ʵʬʬʝʢʪʠʚʥʳʤ ʦʨʫʞʠʝʤ ʜʣʷ ʧʦʨʘʞʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ ʢʣʝʪʦʢ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 

ʢʦʥʪʘʢʪʝ ʩ ʥʠʤʠ. 

ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ð ʵʪʦ ʪʘʢʦʡ ʪʠʧ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʥʝ ʫʯʘʩʪʚʫʶʪ ʥʠ 

ʘʥʪʠʪʝʣʘ, ʥʠ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ. ɺ ʧʨʦʮʝʩʩʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʘʢʪʠʚʠʨʫʶʪʩʷ 

ʤʘʢʨʦʬʘʛʠ, ʥʘʪʫʨʘʣʴʥʳʝ ʢʠʣʣʝʨʳ, ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʥʳʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ, ʠ ʚ 

ʦʪʚʝʪ ʥʘ ʘʥʪʠʛʝʥ ʚʳʜʝʣʷʶʪʩʷ ʮʠʪʦʢʠʥʳ. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʪʦʨʠʯʝʩʢʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʩʠʩʪʝʤʳ 

ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʩʠʩʪʝʤʳ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ɺ ʩʣʫʯʘʝ ʛʫʤʦʨʘʣʴʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪ ʤʦʣʝʢʫʣʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ, ʘ ʥʝ 

ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʣʫʯʘʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʟʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ 

ʩʚʷʟʘʥʘ ʠʤʝʥʥʦ ʩ ʢʣʝʪʢʘʤʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʃʠʤʬʦʮʠʪʳ ʢʣʘʩʪʝʨʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ CD4 

ʠʣʠ ʊ-ʭʝʣʧʝʨʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʟʘʱʠʪʫ ʧʨʦʪʠʚ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʛʝʥʦʚ. 

ʅʘ ʧʝʨʠʬʝʨʠʠ ʟʨʝʣʳʝ ʊ- ʠ ɺ-ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʣʠʤʬʦʠʜʥʳʭ 

ʦʨʛʘʥʘʭ ð ʯʘʩʪʠʯʥʦ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʯʘʩʪʠʯʥʦ ʚ ʩʤʝʩʠ. ʅʦ ʯʪʦ ʢʘʩʘʝʪʩʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʪʦ ʠʭ 

ʧʨʝʙʳʚʘʥʠʝ ʚ ʦʨʛʘʥʘʭ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦ, ʪ. ʢ. ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʚ ʜʚʠʞʝʥʠʠ. ʉʨʦʢ ʠʭ ʞʠʟʥʠ 

(ʤʝʩʷʮʳ ʠ ʛʦʜʳ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʤ ʚ ʵʪʦʤ. ʊ-ʣʠʤʬʦʮʠʪʳ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʢʠʜʘʶʪ ʣʠʤʬʦʠʜʥʳʝ 

ʦʨʛʘʥʳ, ʧʦʧʘʜʘʷ ʩʥʘʯʘʣʘ ʚ ʣʠʤʬʫ, ʟʘʪʝʤ ʚ ʢʨʦʚʴ, ʘ ʠʟ ʢʨʦʚʠ ʩʥʦʚʘ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʦʨʛʘʥʳ. 

ɹʝʟ ʪʘʢʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʤʬʦʮʠʪʦʚ ʙʳʣʠ ʙʳ ʥʝʚʦʟʤʦʞʥʳ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʭ ʨʘʟʚʠʪʠʝ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʧʨʠ ʚʪʦʨʞʝʥʠʠ ʯʫʞʝʨʦʜʥʳʭ 

ʤʦʣʝʢʫʣ ʠ ʢʣʝʪʦʢ. 

ʇʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʪʨʝʙʫʝʪ ʥʝ ʜʚʫʭ, ʘ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʪʨʝʭ ʪʠʧʦʚ ʢʣʝʪʦʢ. ʌʫʥʢʮʠʷ ʢʘʞʜʦʛʦ ʢʣʝʪʦʯʥʦʛʦ ʪʠʧʘ ʚ ʘʥʪʠʪʝʣʦʧʨʦʜʫʢʮʠʠ ʩʪʨʦʛʦ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʘ. ʄʘʢʨʦʬʘʛʠ ʠ ʜʨʫʛʠʝ ʬʘʛʦʮʠʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ ʧʦʛʣʦʱʘʶʪ, ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 

ʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʘʥʪʠʛʝʥ ʚ ʠʤʤʫʥʦʛʝʥʥʦʡ, ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʬʦʨʤʝ. ʊ-

ʭʝʣʧʝʨʳ ʧʦʩʣʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʥʪʠʛʝʥʘ ʥʘʯʠʥʘʶʪ ʧʨʦʜʫʢʮʠʶ ʮʠʪʦʢʠʥʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʦʤʦʱʴ ɺ-ʢʣʝʪʢʘʤ. ʕʪʠ ʧʦʩʣʝʜʥʠʝ ʢʣʝʪʢʠ, ʧʦʣʫʯʠʚ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʩʪʠʤʫʣ ʦʪ ʘʥʪʠʛʝʥʘ ʠ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʦʪ ʊ-ʢʣʝʪʦʢ, ʥʘʯʠʥʘʶʪ ʧʨʦʜʫʢʮʠʶ ʘʥʪʠʪʝʣ. ɻʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʥʪʠʪʝʣʘʤʠ, ʠʣʠ ʠʤʤʫʥʦʛʣʦʙʠʥʘʤʠ. ʋ ʯʝʣʦʚʝʢʘ ʨʘʟʣʠʯʘʶʪ 5 ʦʩʥʦʚʥʳʭ 

ʢʣʘʩʩʦʚ ʠʤʤʫʥʦʛʣʦʙʠʥʦʚ: IgA, IgG, IgM, IgE, IgD. ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʢʘʢ ʦʙʱʠʝ, ʪʘʢ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʝʪʝʨʤʠʥʘʥʪʳ. 
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ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʝʪʦʯʥʦʛʦ ʪʠʧʘ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʢʦʦʧʝʨʘʮʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ. ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʟʘʚʠʩʠʪ ʦʪ ʜʝʡʩʪʚʠʷ ʛʫʤʦʨʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʣʠʤʬʦʮʠʪʘʤʠ (ʊ-ʢʠʣʣʝʨʘʤʠ). ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʧʦʣʫʯʠʣʠ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʝʨʬʦʨʠʥʳ ʠ ʮʠʪʦʣʠʟʠʥʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʊ-ʵʬʬʝʢʪʦʨ ʩʧʦʩʦʙʝʥ ʣʠʟʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʯʫʞʝʨʦʜʥʳʭ 

ʢʣʝʪʦʢ-ʤʠʰʝʥʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʨʠ ʩʪʘʜʠʠ:  

1) ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʢʦʥʪʘʢʪ ʩ ʢʣʝʪʢʘʤʠ-ʤʠʰʝʥʷʤʠ;  

2) ʣʝʪʘʣʴʥʳʡ ʫʜʘʨ;  

3) ʣʠʟʠʩ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ.  

ʇʦʩʣʝʜʥʷʷ ʩʪʘʜʠʷ ʥʝ ʪʨʝʙʫʝʪ ʧʨʠʩʫʪʩʪʚʠʷ ʊ-ʵʬʬʝʢʪʦʨʘ, ʪʘʢ ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʝʨʬʦʨʠʥʦʚ ʠ ʮʠʪʦʣʠʟʠʥʦʚ. ɺ ʩʪʘʜʠʶ ʣʝʪʘʣʴʥʦʛʦ ʫʜʘʨʘ ʧʝʨʬʦʨʠʥʳ ʠ ʮʠʪʦʣʠʟʠʥʳ 

ʜʝʡʩʪʚʫʶʪ ʥʘ ʤʝʤʙʨʘʥʫ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ ʠ ʦʙʨʘʟʫʶʪ ʚ ʥʝʡ ʧʦʨʳ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʥʠʢʘʝʪ 

ʚʦʜʘ, ʨʘʟʨʳʚʘʶʱʘʷ ʢʣʝʪʢʠ. 

ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ ʥʘʧʨʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʪʠʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ 

ʚʳʞʠʚʘʶʪ ʚ ʬʘʛʦʮʠʪʘʭ ʠ ʧʨʦʪʠʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʦʨʘʞʘʶʱʠʝ ʜʨʫʛʠʝ ʢʣʝʪʢʠ. ʉʠʩʪʝʤʘ 

ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʘ ʧʨʦʪʠʚ ʢʣʝʪʦʢ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʘʤʠ, ʠ 

ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʟʘʱʠʪʝ ʦʪ ʛʨʠʙʦʚ, ʧʨʦʩʪʝʡʰʠʭ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʧʨʦʪʠʚ 

ʢʣʝʪʦʢ ʦʧʫʭʦʣʝʡ. ʊʘʢʞʝ ʩʠʩʪʝʤʘ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʪʪʦʨʞʝʥʠʠ 

ʪʢʘʥʝʡ. 

ɻʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ɸʢʪʠʚʘʮʠʷ ɺ-ʣʠʤʬʦʮʠʪʦʚ (ɺ2 CD5-) ʠ ʠʭ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʚ ʘʥʪʠʪʝʣʦʦʙʨʘʟʫʶʱʠʝ (ɸʆʂ) ʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʢʣʝʪʢʠ. 

ʀʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ ɺ-ʣʠʤʬʦʮʠʪʦʚ (ɺʉR) ʨʘʩʧʦʟʥʘʝʪ ʘʥʪʠʛʝʥ ʠ ʢʣʝʪʢʘ ʝʛʦ 

ʧʦʛʣʦʱʘʝʪ. ɺ-ʢʣʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʢʦʤʧʣʝʢʩ ʊʭ-2 ʯʝʨʝʟ ʊʉR ʠ CD4. 

ɸʢʪʠʚʘʮʠʷ ʧʦʢʦʷʱʠʭʩʷ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʠʭ ʧʨʦʣʠʬʝʨʘʮʠʷ ʩ ʫʯʘʩʪʠʝʤ ʮʠʪʦʢʠʥʦʚ ʊʭ-2. 

ʇʦʧʫʣʷʮʠʷ (ɺ1 CD5+) ʥʘʭʦʜʠʪʩʷ ʚ ʣʠʤʬʦʠʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʣʠʟʠʩʪʳʭ, ʢʦʞʠ ʠ 

ʩʠʥʪʝʟʠʨʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ IgM, ʫʯʘʩʪʚʫʷ ʚ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʤ ʠʤʤʫʥʠʪʝʪʝ . 

ʂʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʋʯʘʩʪʚʫʶʪ ʧʦʧʫʣʷʮʠʠ ʊʭ-1 CD4+ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-

ʣʠʤʬʦʮʠʪʳ (CD8+). ɸʥʪʠʛʝʥʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʣʝʪʢʠ, ʦʙʳʯʥʦ ʜʝʥʜʨʠʪʥʳʝ, ʧʦʩʣʝ 

ʧʨʦʮʝʩʩʠʥʛʘ ʧʦʛʣʦʱʝʥʥʦʛʦ ɸɻ ʧʨʝʜʩʪʘʚʣʷʶʪ ʎʊʃ ʤʠʢʨʦʙʥʳʝ ʧʝʧʪʠʜʳ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʄʅʉ1 

ʎʊʃ ʯʝʨʝʟ ʊʉR ʠ CD8 ʨʘʩʧʦʟʥʘʶʪ ʤʠʢʨʦʙʥʳʡ ʧʝʧʪʠʜ ʠ ʄʅʉ1 (ʜʚʦʡʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ). 

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʀʃ-2 ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʣʠʬʝʨʘʮʠʷ ʎʊʃ, ʠʭ ʘʢʪʠʚʘʮʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʝ 

ʤʠʢʨʦʙʥʦʛʦ ʘʛʝʥʪʘ ʧʫʪʝʤ ʚʳʙʨʦʩʘ ʠʟ ʛʨʘʥʫʣ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʙʝʣʢʦʚ (ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʘʟ) ʠ 

ʢʦʥʝʯʥʦʛʦ ʘʧʦʧʪʦʟʘ ʢʣʝʪʦʢ ʩ ʥʘʨʫʰʝʥʥʦʡ ʤʝʤʙʨʘʥʦʡ. 

ʇʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʅʘʧʨʘʚʣʝʥ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʡ ʠ ʠʭ ʪʦʢʩʠʥʦʚ. 

ɹʘʢʪʝʨʠʠ ʠ ʪʦʢʩʠʥʳ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʘʥʪʠʪʦʢʩʠʯʝʩʢʠʤʠ ʘʥʪʠʪʝʣʘʤʠ. 

ʂʦʤʧʣʝʢʩʳ ɸɻ-ɸʊ ʘʢʪʠʚʠʨʫʶʪ ʢʦʤʧʣʝʤʝʥʪ, ʤʝʤʙʨʘʥʘʪʘʢʫʶʱʠʡ ʢʦʤʧʣʝʢʩ ʢʦʪʦʨʦʛʦ 

ʨʘʟʨʫʰʘʝʪ ʥʘʨʫʞʥʫʶ ʤʝʤʙʨʘʥʫ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ʇʝʧʪʠʜʦʛʣʠʢʘʥ ʢʣʝʪʦʯʥʦʡ 

ʩʪʝʥʢʠ ʙʘʢʪʝʨʠʡ ʨʘʟʨʫʰʘʝʪʩʷ ʣʠʟʦʮʠʤʦʤ. ɸʥʪʠʪʝʣʘ ʠ ʢʦʤʧʣʝʤʝʥʪ (ʉ3ʚ) ʦʙʚʦʣʘʢʠʚʘʶʪ 

ʙʘʢʪʝʨʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʤʤʫʥʥʦʛʦ ʬʘʛʦʮʠʪʦʟʘ. ʆʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ 

ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ð ʬʘʛʦʮʠʪʦʟ. ʇʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʢʨʝʪʦʨʥʳʤ IgA, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʘʜʛʝʟʠʠ ʙʘʢʪʝʨʠʡ ʥʘ 

ʵʧʠʪʝʣʠʦʮʠʪʘʭ. 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʆʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʂʣʝʪʢʠ-

ʤʠʰʝʥʠ (ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʚʠʨʫʩʦʤ) ʫʥʠʯʪʦʞʘʶʪʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ ʣʠʤʬʦʮʠʪʘʤʠ, ʘ 

ʪʘʢʞʝ NK-ʢʣʝʪʢʘʤʠ ʠ ʬʘʛʦʮʠʪʘʤʠ. ʇʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʘʥʪʠʪʝʣʘ ʩʧʦʩʦʙʥʳ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ 

ʪʦʣʴʢʦ ʚʥʝʢʣʝʪʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʠʨʫʩʳ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʧʦʛʣʦʱʘʶʪʩʷ ʬʘʛʦʮʠʪʘʤʠ ʠʣʠ 
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ʚʳʚʦʜʷʪʩʷ ʩ ʤʦʯʦʡ, ʧʦʪʦʤ ʠ ʜʨ. (çʚʳʜʝʣʠʪʝʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪè). ʀʥʪʝʨʬʝʨʦʥʳ ʦʢʘʟʳʚʘʶʪ 

ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʫʩʠʣʠʚʘʷ ʚ ʢʣʝʪʢʘʭ ʵʢʩʧʨʝʩʩʠʶ ʘʥʪʠʛʝʥʦʚ ʄʅʉ. 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʟʘʱʠʪʘ ʩʣʠʟʠʩʪʳʭ ʦʙʫʩʣʦʚʣʝʥʘ ʩʝʢʨʝʪʦʨʥʳʤ IgA, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ 

ʘʜʛʝʟʠʠ ʚʠʨʫʩʦʚ ʢ ʵʧʠʪʝʣʠʦʮʠʪʘʤ. 

ʇʨʦʪʠʚʦʛʨʠʙʢʦʚʳʡ ʠʤʤʫʥʠʪʝʪ. ɸʥʪʠʪʝʣʘ (Igʄ, IgG) ʧʨʠ ʤʠʢʦʟʘʭ ʚʳʷʚʣʷʶʪʩʷ ʚ ʥʠʟʢʠʭ 

ʪʠʪʨʘʭ. ʆʩʥʦʚʦʡ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʷʚʣʷʝʪʩʷ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʠʪʝʪ. ɺ ʪʢʘʥʷʭ 

ʧʨʦʠʩʭʦʜʠʪ ʬʘʛʦʮʠʪʦʟ, ʨʘʟʚʠʚʘʝʪʩʷ ʛʨʘʥʫʣʝʤʘʪʦʟʥʘʷ ʨʝʘʢʮʠʷ, ʠʥʦʛʜʘ ï ʪʨʦʤʙʦʟ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ. ʄʠʢʨʦʟʳ, ʦʩʦʙʝʥʥʦ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ, ʯʘʩʪʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʡ 

ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʠ ʠ ʧʨʠ ʀɼʉ. ʄʠʢʦʟʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʨʘʟʚʠʪʠʝʤ ɻɿʊ. ʇʦʩʣʝ 

ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʬʨʘʛʤʝʥʪʘʤʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʨʦʜʦʚ Aspergillus, 

Penicillium, Mucor, Fusarium ʠ ʜʨ. ʚʦʟʤʦʞʥʦ ʨʘʟʚʠʪʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɹʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʛʦʨʤʦʥʘʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝʪʣʷ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʨʤʦʞʝʥʠʝʤ 

ʜʘʣʴʥʝʡʰʝʡ ʩʝʢʨʝʮʠʠ ʛʦʨʤʦʥʘ ʚ ʦʪʚʝʪ ʥʘ ʘʜʝʢʚʘʪʥʳʡ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʛʦʨʤʦʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʛʦʨʤʦʥʘ ʚ ʢʨʦʚʠ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ. ʇʨʠʤʝʨʦʤ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʠʟ ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʦʝ ʛʠʧʦʪʘʣʘʤʫʩʦʤ ʠ ʛʠʧʦʬʠʟʦʤ. ʇʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʚ ʢʨʦʚʠ ʛʠʧʦʪʘʣʘʤʫʩ ʠ ʛʠʧʦʬʠʟ ʫʤʝʥʴʰʘʶʪ ʩʚʦʶ ʩʠʛʥʘʣʠʟʘʮʠʶ 

ʥʘʜʧʦʯʝʯʥʠʢʘʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʝʢʨʝʮʠʶ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ. 

ɺʳʩʚʦʙʦʞʜʝʥʠʝ ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ 

ʛʦʨʤʦʥʦʚ ʠʟ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ ʛʠʧʦʬʠʟʘ. ʕʪʘ ʩʠʛʥʘʣʠʟʘʮʠʷ ʧʦʜʘʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʦʚ ʧʦʚʳʰʘʝʪʩʷ, ʚʳʟʳʚʘʷ ʥʝʛʘʪʠʚʥʳʝ ʩʠʛʥʘʣʳ ʚ ʛʠʧʦʬʠʟʝ ʠ ʛʠʧʦʪʘʣʘʤʫʩʝ. 

ʈʦʣʴ ʩʪʠʤʫʣʦʚ ʵʥʜʦʢʨʠʥʥʳʭ ʞʝʣʝʟ. ʈʝʬʣʝʢʩʳ, ʚʳʟʚʘʥʥʳʝ ʢʘʢ ʭʠʤʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ 

ʥʝʨʚʥʳʤʠ ʩʪʠʤʫʣʘʤʠ, ʫʧʨʘʚʣʷʶʪ ʵʥʜʦʢʨʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʕʪʠ ʨʝʬʣʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʦʩʪʳʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʪʦʣʴʢʦ ʦʜʠʥ ʛʦʨʤʦʥʘʣʴʥʳʡ ʦʪʚʝʪ, ʠʣʠ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʳʤʠ ʠ ʚʢʣʶʯʘʪʴ ʤʥʦʛʦ ʛʦʨʤʦʥʦʚ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ 

ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʜʥʠʭ ʛʦʨʤʦʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʛʠʧʦʬʠʟʦʤ. 

ɻʫʤʦʨʘʣʴʥʳʝ ʩʪʠʤʫʣʳ ð ʵʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʢʨʦʚʠ ʫʨʦʚʥʷ ʥʝʛʦʨʤʦʥʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠʣʠ ʠʦʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʣʠ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʛʦʨʤʦʥʘ, ʯʪʦʙʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʛʦʤʝʦʩʪʘʟ. ʅʘʧʨʠʤʝʨ, 

ʦʩʤʦʨʝʮʝʧʪʦʨʳ ʚ ʛʠʧʦʪʘʣʘʤʫʩʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʦʩʤʦʣʷʨʥʦʩʪʠ ʢʨʦʚʠ 

(ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ). ɽʩʣʠ ʦʩʤʦʣʷʨʥʦʩʪʴ ʢʨʦʚʠ ʩʣʠʰʢʦʤ 

ʚʳʩʦʢʘ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʨʦʚʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʙʘʚʣʝʥʘ, ʦʩʤʦʨʝʮʝʧʪʦʨʳ ʩʠʛʥʘʣʠʟʠʨʫʶʪ 

ʛʠʧʦʪʘʣʘʤʫʩʫ ʦ ʚʳʩʚʦʙʦʞʜʝʥʠʠ ɸʜɻ. ɻʦʨʤʦʥ ʟʘʩʪʘʚʣʷʝʪ ʧʦʯʢʠ ʧʦʛʣʦʱʘʪʴ ʙʦʣʴʰʝ ʚʦʜʳ ʠ 

ʫʤʝʥʴʰʘʪʴ ʦʙʲʝʤ ʚʳʜʝʣʷʝʤʦʡ ʤʦʯʠ. ʕʪʘ ʨʝʘʙʩʦʨʙʮʠʷ ʚʳʟʳʚʘʝʪ ʩʥʠʞʝʥʠʝ ʦʩʤʦʣʷʨʥʦʩʪʠ 

ʢʨʦʚʠ, ʨʘʟʙʘʚʣʷʷ ʝʝ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ð ʨʝʛʫʣʷʮʠʷ ʫʨʦʚʥʷ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚʳʟʳʚʘʝʪ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʠʥʩʫʣʠʥʘ ʠʟ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʛʣʦʱʝʥʠʝ ʛʣʶʢʦʟʳ ʢʣʝʪʢʘʤʠ ʠ ʭʨʘʥʝʥʠʝ ʛʣʶʢʦʟʳ 

ʧʝʯʝʥʴʶ ʚ ʚʠʜʝ ʛʣʠʢʦʛʝʥʘ. 

ʕʥʜʦʢʨʠʥʥʘʷ ʞʝʣʝʟʘ ʤʦʞʝʪ ʪʘʢʞʝ ʚʳʜʝʣʷʪʴ ʛʦʨʤʦʥ ʚ ʦʪʚʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʜʨʫʛʦʛʦ 

ʛʦʨʤʦʥʘ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʜʨʫʛʦʡ ʵʥʜʦʢʨʠʥʥʦʡ ʞʝʣʝʟʦʡ. ʊʘʢʠʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʩʪʠʤʫʣʳ 

ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ ʛʠʧʦʪʘʣʘʤʫʩ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪ ʚʳʩʚʦʙʦʞʜʘʶʱʠʝ ʠ ʠʥʛʠʙʠʨʫʶʱʠʝ 

ʛʦʨʤʦʥʳ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʝʢʨʝʮʠʶ ʨʘʟʣʠʯʥʳʭ ʛʦʨʤʦʥʦʚ ʛʠʧʦʬʠʟʘ. 

ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʡ COVID-19 ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ 

ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʪʘʨʝʥʠʷ. ʆʙʦʩʪʨʝʥʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ IL-6, ʤʦʞʝʪ 
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ʧʨʠʚʝʩʪʠ ʢ ʧʘʛʫʙʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʥʬʝʢʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʨʫʛʠʝ ʈʅʂ-

ʚʠʨʫʩʳ, ʪʘʢʠʝ ʢʘʢ ʚʠʨʫʩ ʛʨʠʧʧʘ, ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʦʚʳʰʝʥʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʝʧʣʠʢʘʮʠʠ ʚ ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʢʘʭ, ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʦʢ ʩʦ 

ʩʪʘʨʝʥʠʝʤ ʠ ʚʦʟʨʘʩʪʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʦʞʝʪ ʠʛʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʚ ʵʪʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʇʨʦʜʦʣʞʘʶʱʠʝʩʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʨʝʘʢʮʠʠ ʥʘ SARS-CoV ʠ SARS-COV-2, ʧʨʦʠʩʭʦʜʷʱʝʡ ʚ 

ʩʪʘʨʝʶʱʠʭ ʢʣʝʪʢʘʭ [13]. 

 

 
 
ʈʠʩʫʥʦʢ 4. ɺʦʩʧʘʣʝʥʠʝ, ʠ ʜʨʫʛʠʝ ʤʝʭʘʥʠʟʤʳ ʧʨʠ ʠʥʬʝʢʮʠʠ ʂʆɺʀɼ-19 [14]. 

 

ʄʠʢʨʦʙʠʦʤ-ʠʤʤʫʥʥʳʡ ʚʢʣʘʜ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ʂʠʰʝʯʥʳʡ ʤʠʢʨʦʙʠʦʤ 

ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʠʤʤʫʥʥʳʭ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʭʦʟʷʠʥʘ ʠ ʩʯʠʪʘʝʪʩʷ 

ʮʝʥʪʨʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʚʦʩʧʘʣʝʥʠʶ ʚ ʢʦʥʪʝʢʩʪʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ (ʈʠʩʫʥʢʠ 4ï5) [13]. 

ʄʠʢʨʦʙʠʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ, ʨʝʛʫʣʠʨʫʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʢʦʥʪʘʢʪʦʤ, ʚʳʨʘʙʦʪʢʦʡ 

ʤʝʪʘʙʦʣʠʪʦʚ ʠ ʩʙʨʦʩʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʥʠ ʚʣʠʷʶʪ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ 

ʧʫʪʝʤ ʤʝʩʪʥʦʡ ʠʤʤʫʥʥʦʡ ʤʦʜʫʣʷʮʠʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʠ ʧʫʪʝʤ ʦʪʜʘʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʞʠʨʦʚʘʷ ʪʢʘʥʴ, ʤʳʰʮʳ ʠ ʧʝʯʝʥʴ (ʈʠʩʫʥʦʢ 5) [13]. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʠ ʥʦʚʘʷ ʩʦʚʨʝʤʝʥʥʘʷ ʨʦʣʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʦʡ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʟʘʱʠʪʳ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʯʘʩʪʠʠ ʚ ʨʝʛʫʣʷʮʠʠ 

ʩʠʩʪʝʤʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʛʦʤʝʦʩʪʘʟʘ. ʇʝʨʝʢʨʝʩʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʤʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ çʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷè ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʦʨʛʘʥʠʟʤʘ ʠ ʠʛʨʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʝʛʦ 

ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʤʤʫʥʠʪʝʪʘ ʠ ʤʝʪʘʙʦʣʠʟʤʘ, ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ 

ʣʶʜʴʤʠ ʠ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʫʜʫʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ, 

ʚʦʟʤʦʞʥʦ, ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʤʫʥʠʪʝʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ 

ʦʙʱʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ [13]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʷʭ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʦʞʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 
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ʩʠʩʪʝʤʘʤʠ, ʠ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʯʨʝʟʤʝʨʥʦʛʦ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʧʠʪʘʥʠʷ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʷʚʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʘʨʫʰʝʥʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʚʦʩʧʘʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʠʣʠ ʨʝʛʫʣʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʠ ʚʢʣʶʯʘʝʪ ʠʤʤʫʥʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʣʠʙʦ ʚ ʠʩʪʠʥʥʳʭ ʛʝʤʦʧʦʵʪʠʯʝʩʢʠʭ 

ʠʤʤʫʥʥʳʭ ʢʣʝʪʢʘʭ, ʣʠʙʦ ʚ ʪʢʘʥʝʚʳʭ ʨʝʟʠʜʝʥʪʥʳʭ ʢʣʝʪʢʘʭ. 

 

 
ʈʠʩʫʥʦʢ 5. ʄʠʢʨʦʙʠʦʤ ʠ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [13]. 

 

ʄʝʪʘʙʦʣʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʠ ʚʢʣʘʜ ʠʤʤʫʥʠʪʝʪʘ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʧʠʪʘʥʠʷ, ʦʛʨʦʤʥʦʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʩʢʘʯʦʢ ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʠʤʤʫʥʥʦʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʘʤʠ ʠ ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʜʠʬʠʮʠʨʫʶʪ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʝʱʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ɹʫʜʫʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʙʫʜʫʪ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʫʛʣʫʙʣʝʥʠʠ ʥʘʰʝʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ, ʚʣʠʷʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʤʠʢʨʦʙʠʦʤʘ ʥʘ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʠʟʫʯʝʥʠʠ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʠʣʠ ʙʦʣʝʟʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʥʘʥʠʡ ʧʦʤʦʞʝʪ ʥʘʤ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʝʪʘʣʴʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʳʭ ʤʘʨʢʝʨʦʚ, ʛʝʥʝʪʠʢʠ 

ʭʦʟʷʠʥʘ, ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ ʤʠʢʨʦʙʠʦʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫ ʣʠʮ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ, ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʢʣʶʯʝʚʳʝ ʮʝʥʪʨʳ ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʚʢʣʘʜʘ ʚ 
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ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦʥʠʤʘʥʠʝ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ ʧʝʨʝʢʨʝʩʪʥʳʭ ʠʤʤʫʥʦ-

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʤʠʢʨʦʙʠʦʤʦʤ 

ʤʦʜʠʬʠʢʘʮʠʡ ʵʪʦʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʣʫʯʰʝ ʧʦʥʷʪʴ ʬʦʨʤʠʨʫʶʱʠʝ 

ʩʠʣʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʤʤʫʥʥʳʡ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʠ ʧʘʪʦʛʝʥʝʟ ʠʤʤʫʥʦ-

ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ ʠʣʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [13]. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʥʘʢʣʘʜʳʚʘʶʪ ʚʨʝʤʝʥʥʦʡ ʨʠʪʤ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʛʝʧʘʪʦʮʠʪʦʚ, ʢʦʪʦʨʳʡ 

ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʤʝʪʘʙʦʣʠʟʤ ʛʝʧʘʪʦʮʠʪʦʚ ʩ ʩʫʪʦʯʥʳʤʠ ʨʠʪʤʘʤʠ ʧʠʪʘʥʠʷ ʠ ʛʦʣʦʜʘʥʠʷ [15]. 

ʕʪʠ ʜʚʘ ʤʝʭʘʥʠʟʤʘ ʧʦʟʚʦʣʷʶʪ ʨʘʟʜʝʣʠʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʙʠʦʭʠʤʠʯʝʩʢʠ 

ʥʝʩʦʚʤʝʩʪʠʤʳʝ ʨʝʘʢʮʠʠ ʠʣʠ ʙʝʩʧʦʣʝʟʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʮʠʢʣʳ. ʅʘʧʨʠʤʝʨ, ʛʣʶʢʦʥʝʦʛʝʥʝʟ 

ʚʳʰʝ ʚʦ ʚʨʝʤʷ ʛʦʣʦʜʘʥʠʷ ʠ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʛʣʠʢʦʣʠʟ 

ʧʨʝʦʙʣʘʜʘʝʪ ʚʦ ʚʨʝʤʷ ʢʦʨʤʣʝʥʠʷ ʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʠʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ɸʥʘʣʦʛʠʯʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʤʝʞʜʫ ʢʘʪʘʙʦʣʠʯʝʩʢʠʤʠ (ʧʝʨʠʧʦʨʪʘʣʴʥʳʤʠ) ʠ ʘʥʘʙʦʣʠʯʝʩʢʠʤʠ 

(ʧʝʨʠʮʝʥʪʨʠʯʝʩʢʠʤʠ) ʨʝʘʢʮʠʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʣʷ ʤʝʪʘʙʦʣʠʟʤʘ ʭʦʣʝʩʪʝʨʠʥʘ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ 

ʠ ʛʣʶʪʘʤʠʥʘ. ɽʩʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʛʝʧʘʪʦʮʠʪʦʚ (ʢʣʠʝʥʪʩʢʠʭ ʢʣʝʪʦʢ) ʩʪʨʦʙʠʨʫʶʪʩʷ 

ʟʦʥʘʣʴʥʦʩʪʴʶ, ʪʦ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʣʝʪʦʢ, 

ʢʣʝʪʦʢ ʂʫʧʬʝʨʘ ʠ ʟʚʝʟʜʯʘʪʳʭ ʢʣʝʪʦʢ, ʪʘʢʞʝ ʤʦʛʫʪ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʭʦʜʥʫʶ ʢʘʨʪʠʥʫ 

ʟʦʥʘʣʴʥʦʩʪʠ, ʦʙʨʘʟʫʷ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʝʜʠʥʠʮʫ. ʍʦʪʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʚ ʧʦʜʜʝʨʞʢʫ ʵʪʦʛʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʝʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʢʣʝʪʢʠ ʂʫʧʬʝʨʘ ʤʦʛʫʪ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʘʥʘʣʦʛʠʯʥʦʝ ʟʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʚʳʨʘʚʥʠʚʘʝʪ ʠʭ ʩ ʢʣʝʪʢʘʤʠ-ʢʣʠʝʥʪʘʤʠ. 

ɹʫʜʫʱʘʷ ʦʩʥʦʚʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʢʘʥʝʚʦʛʦ ʠʤʤʫʥʦʤʝʪʘʙʦʣʠʟʤʘ, ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʷʭ ʪʢʘʥʝʚʳʭ ʨʝʟʠʜʝʥʪʥʳʭ ʠʤʤʫʥʥʳʭ ʢʣʝʪʦʢ. ʕʪʘ ʧʝʨʩʧʝʢʪʠʚʘ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʜʝʝ, ʯʪʦ ʵʚʦʣʶʮʠʷ ʤʝʪʘʟʦʘʥʦʚ ʩʚʷʟʘʥʘ ʩ ʢʣʝʪʦʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʢʣʝʪʢʘʤ 

[16]. ʕʪʠ ʪʢʘʥʝʚʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʠʤʤʫʥʥʳʝ ʠ ʩʪʨʦʤʘʣʴʥʳʝ 

ʢʣʝʪʢʠ, ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʢʣʝʪʦʢ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ, ʠʤʤʫʥʥʳʭ ʠ 

ʩʪʨʦʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʨʳʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ. ɺ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʵʪʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʝʪʘʙʦʣʠʪʦʚ ʦʧʦʩʨʝʜʫʝʪʩʷ 

ʜʘʪʯʠʢʦʤ ʞʠʨʥʳʭ ʢʠʩʣʦʪ PPARy, ʪʦʛʜʘ ʢʘʢ ʚ ʧʝʯʝʥʠ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʨʝʮʝʧʪʦʨʦʤ ʦʢʩʠʩʪʝʨʦʣʘ LXRa. ʅʘ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʝʜʠʥʠʮʫ ʥʘʢʣʘʜʳʚʘʶʪʩʷ 

ʥʝʡʨʦʥʘʣʴʥʳʝ, ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʮʠʨʢʘʜʥʳʝ ʚʭʦʜʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʦʦʨʜʠʥʘʮʠʶ 

ʤʝʞʜʫ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʚʳʟʦʚʘʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ (ʈʠʩʫʥʦʢ 6) [17]. 

ɺ ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚʦʨʦʪʥʘʷ ʚʝʥʘ ʠ ʧʝʯʝʥʦʯʥʘʷ ʘʨʪʝʨʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʢʠʩʣʦʨʦʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʛʜʘ ʢʘʢ ʧʝʨʠʮʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʙʝʜʥʘ 

ʢʠʩʣʦʨʦʜʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʝ ʢʘʪʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ 

ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʘʥʘʙʦʣʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʛʝʧʘʪʦʮʠʪʘʤʠ ʚ 

ʧʝʨʠʮʝʥʪʨʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʠʮʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʫʪʝʤ Wnt-ɓ-

ʢʘʪʝʥʠʥʘ/Tcf, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʫʪʴ HRas ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʨʦʛʨʘʤʤʫ ʟʦʥʘʣʴʥʦʩʪʠ ʚʦʢʨʫʛ 

ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʌʝʨʤʝʥʪʳ ʠʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʚ ʧʝʨʠʧʦʨʪʘʣʴʥʦʡ ʠʣʠ ʧʝʨʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʘʭ, 

ʧʝʨʝʯʠʩʣʝʥʳ ʨʷʜʦʤ ʩ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʫʯʘʩʪʚʫʶʪ [17].  
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ɺ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʘʶʱʝʡ ʧʘʥʜʝʤʠʝʡ COVID-19, ʚʳʟʚʘʥʥʦʡ ʚʠʨʫʩʦʤ SARS-CoV-2, ʧʦʠʩʢ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʦʙʳʡ ʠ ʥʝʦʪʣʦʞʥʳʡ ʠʥʪʝʨʝʩ [18]. ʎʠʥʢ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʤʦʜʫʣʠʨʫʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʤʦʜʫʣʷʮʠʷ 

ʮʠʥʢʦʚʦʛʦ ʩʪʘʪʫʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦʡ ʧʨʠ COVID-19 [18].  

 

 
 
ʈʠʩʫʥʦʢ 6. ʄʝʪʘʙʦʣʠʯʝʩʢʘʷ ʠ ʠʤʤʫʥʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʝʯʝʥʠ: ɸ) ʤʦʜʝʣʴ ʪʦʛʦ, ʢʘʢ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʟʦʥʠʨʦʚʘʥʳ ʚ ʧʝʯʝʥʠ; B) ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ ʧʝʯʝʥʠ [17]. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʇʨʝʜʣʘʛʘʝʤʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʮʠʥʢ ʚ ʂʆɺʀɼ-19 [18]. 
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1. ʎʠʥʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʤʦʨʬʦʣʦʛʠʶ ʨʝʩʥʠʯʝʢ [19] ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʮʠʣʠʘʨʥʳʡ 

ʨʠʪʤ ʯʘʩʪʦʪʳ [20] ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʘʝʪʩʷ ʤʫʢʦʮʠʣʠʘʨʥʳʡ ʢʣʠʨʝʥʩ ʠ ʫʜʘʣʝʥʠʝ ʙʘʢʪʝʨʠʡ 

ʠ ʚʠʨʫʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮʳ. ʇʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʚʝʨʭ ʧʣʦʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʝʣʢʦʚ 

ZO-1 ʠ ʂʣʦʜʠʥ-1 [21] ʠ ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ 

ʵʧʠʪʝʣʠʷ [22] ʮʠʥʢ ʧʦʚʳʰʘʝʪ ʙʘʨʴʝʨʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʢʦʨʦʥʘʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʫʭʫʜʰʘʝʪ ʤʫʢʦʮʠʣʠʘʨʥʳʡ ʢʣʠʨʝʥʩ [23] ʧʨʝʜʨʘʩʧʦʣʘʛʘʷ ʣʝʛʢʠʝ ʢ 

ʜʘʣʴʥʝʡʰʝʡ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʛʨʝʩʩʠʠ. 

2. ʎʠʥʢ ʤʦʞʝʪ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

RdRp ʠ ʙʣʦʢʠʨʦʚʘʥʠʝ ʜʘʣʴʥʝʡʰʝʡ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʥʦʡ ʈʅʂ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 7 ʜʣʷ 

SARS-CoV [24]. ʂʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ Zn2+ ʤʦʞʝʪ ʩʥʠʞʘʪʴ 

ʘʢʪʠʚʥʦʩʪʴ ACE2 [25], ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨ ʜʣʷ SARS-CoV-2 [26]. 

3. ʄʦʜʫʣʷʮʠʷ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʮʠʥʢʦʤ ʪʘʢʞʝ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʆʈɺʀ-

ʢʦʚ-2 ʠʥʬʝʢʮʠʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʯʝʨʝʟ up-ʨʝʛʫʣʷʮʠʶ ʧʨʦʜʫʢʮʠʠ IFNa [27] ʠ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [28]. ʇʦʩʣʝʜʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʦʩʨʝʜʦʚʘʥʦ ʯʝʨʝʟ IFNa-

ʠʥʜʫʮʠʨʦʚʘʥʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ JAK1/STAT1 ʠ up-ʨʝʛʫʣʷʮʠʶ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʭ ʙʝʣʢʦʚ (ʈʅʂ 

ʠ ʇʂʈ), ʢʦʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪ ʚʠʨʫʩʥʫʶ ʈʅʂ ʠ ʠʥʛʠʙʠʨʫʶʪ ʝʝ ʪʨʘʥʩʣʷʮʠʶ [29]. 

4. ʏʨʝʟʤʝʨʥʘʷ ʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʮʠʪʦʢʠʥʦʚʳʡ ʰʪʦʨʤ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʦʣʴ ʚ COVID-19 ʧʘʪʦʛʝʥʝʟʝ [30]. ʎʠʥʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ 

ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʀʂʂ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʩʠʛʥʘʣʠʟʘʮʠʷ NF-kB, ʧʨʠʚʦʜʷʱʘʷ ʢ 

ʧʦʥʠʞʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [31ï32]. ʄʦʜʫʣʷʮʠʷ 

ʨʝʛʫʣʷʪʦʨʥʳʭ ʊ-ʢʣʝʪʦʢ ʬʫʥʢʮʠʠ ʮʠʥʢʦʤ ʤʦʛʫʪ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʪʴ ʯʨʝʟʤʝʨʥʫʶ 

ʚʦʩʧʘʣʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ [33ï34], ʘ ʪʘʢʞʝ ʧʦʥʠʞʘʶʱʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ [35ï36]. 

5. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʨʠʩʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ ʢʦʠʥʬʝʢʮʠʷ ʧʨʠ ʚʠʨʫʩʥʦʡ 

ʧʥʝʚʤʦʥʠʠ [37], Zn-ʠʥʜʫʮʠʨʦʚʘʥʥʦʝ ʠʥʛʠʙʠʨʦʚʘʥʠʝ S-ʨʦʩʪ ʧʥʝʚʤʦʥʠʡ ʯʝʨʝʟ ʤʦʜʫʣʷʮʠʶ 

ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ Mn (II) ʛʦʤʝʦʩʪʘʟʘ [38] ʷʚʣʷʝʪʩʷ ʧʦʣʝʟʥʦʡ. 

6. ʎʠʥʢʦʚʳʡ ʩʪʘʪʫʩ ð ʩʥʠʞʘʝʪ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ ʧʨʠ COVID-19. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʩʪʘʨʝʥʠʝ, ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ 

ʠ ʜʨʫʛʠʝ ð ʘʪʝʨʦʩʢʣʝʨʦʟ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʩʫʤʤʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ 

ʚʳʩʦʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ [39ï40] ʧʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ [41]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʜʦʙʘʚʣʝʥʠʝ Zn ʤʦʞʝʪ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʦʜʫʣʷʮʠʶ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʨʠʩʢʦʚ ʬʘʢʪʦʨʦʚ: ɸʎɽ2, ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʠʡ ʬʝʨʤʝʥʪ 2; ʀʌʅ, 

ʠʥʪʝʨʬʝʨʦʥ; IKK, IkB ʢʠʥʘʟʘ; NF-kB, ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ-kB; ʆʈɿ, ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʩʪʨʝʩʩ-ʩʠʥʜʨʦʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ in vitro ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ Zn2+ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ 

ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʈʅʂ-ʧʦʣʠʤʝʨʘʟʳ SARS-CoV. ʕʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʣʦʨʦʭʠʥʘ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʠʦʥʦʬʦʨ ʮʠʥʢʘ. ʂʦʩʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ Zn2+ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʘʢʪʠʚʥʦʩʪʴ 

ʘʥʛʠʦʪʝʥʟʠʥʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ 2 (ACE2), ʢʦʪʦʨʳʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʮʝʧʪʦʨʦʤ 

ʜʣʷ SARS-CoV-2. ʋʣʫʯʰʝʥʠʝ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʮʠʥʢʦʤ ʤʦʞʝʪ ʪʘʢʞʝ 

ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʨʝʛʫʣʷʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠʥʪʝʨʬʝʨʦʥʘ Ŭ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʎʠʥʢ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʠʥʛʠʙʠʨʫʷ ʩʠʛʥʘʣʠʟʘʮʠʶ NF-kB ʠ ʤʦʜʫʣʷʮʠʶ ʨʝʛʫʣʷʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʊ-ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʮʠʪʦʢʠʥʦʚʳʡ ʰʪʦʨʤ ʧʨʠ COVID-19. ʋʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ Zn ʤʦʞʝʪ 

ʪʘʢʞʝ ʩʥʠʟʠʪʴ ʨʠʩʢ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʠʥʬʝʢʮʠʠ ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ 
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ʠ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʵʧʠʪʝʣʠʷ, ʘ ʪʘʢʞʝ ʧʨʷʤʦʛʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚ S. pneumoniae. ʎʠʥʢʦʚʳʡ ʩʪʘʪʫʩ ʪʘʢʞʝ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ 

ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʦʛʦ COVID-19, ʚʢʣʶʯʘʷ ʩʪʘʨʝʥʠʝ, ʠʤʤʫʥʦʜʝʬʠʮʠʪ, ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ ʠ 

ʘʪʝʨʦʩʢʣʝʨʦʟ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ ʨʠʩʢʘ ʧʨʠ ʜʝʬʠʮʠʪʝ ʮʠʥʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Zn ʦʙʣʘʜʘʝʪ ʟʘʱʠʪʥʳʤ ʵʬʬʝʢʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ 

ʘʜʲʶʚʘʥʪʥʦʡ ʪʝʨʘʧʠʠ COVID-19 ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ, ʫʣʫʯʰʝʥʠʷ 

ʤʫʢʦʮʠʣʠʘʨʥʦʛʦ ʢʣʠʨʝʥʩʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʀɺʃ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʣʝʛʢʠʭ, 

ʤʦʜʫʣʷʮʠʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ [18]. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ, ʘ ʛʣʘʚʥʦʝ  ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ð ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ 

ʘʪʘʢʠ. 

ɺʥʝʜʨʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ [4] ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ ʧʦʜʘʚʣʝʥʠʷ 

ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʚʘʟʠʚʥʦʡ ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʦʩʫʜʠʩʪʦʛʦ ʪʦʥʫʩʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦʣʘ. 

ʅʘʩʪʦʷʱʝʝ ʠʟʦʙʨʝʪʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʠ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʮʠʨʢʘʜʠʘʥʥʫʶ 

ʥʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè, ʥʘ ʨʘʙʦʪʫ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ  ʦʙʝʩʧʝʯʠʚʘʶʪ ʮʠʨʢʘʜʠʘʥʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝʡʨʦʦʩʠ çʤʦʟʛïʢʠʰʝʯʥʠʢè ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʠʪʘʥʠʝʤ çʤʦʟʛʘè ʠ 

çʤʠʢʨʦʙʠʦʪʳè. ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʤʠʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʨʝʛʫʣʷʪʦʨ ʧʦʚʝʜʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʥʫ 

ʧʘʨʘʜʠʛʤʳ ʚ ʥʝʡʨʦʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʨʠʘʪʨʠʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʙʦʪʳ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ïʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʙʝʣʢʠ [4]. 

ïʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʩʚʝʪʦʚʦʛʦ ʩʧʝʢʪʨʘ [7], 

ïʘʢʪʠʚʘʮʠʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ [7]. 

ɼʣʠʪʝʣʴʥʳʡ, ʙʦʣʝʝ 15 ʤʠʥ, ʷʨʢʠʡ ʩʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʥʝʡʨʦʥʳ ʉʍʗ ʛʠʧʦʪʘʣʘʤʫʩʘ ʠ 

ʪʦʨʤʦʟʠʪ ʚʳʨʘʙʦʪʢʫ ʤʝʣʘʪʦʥʠʥʘ ʵʧʠʬʠʟʦʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [4ï5, 7], 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʮʠʨʢʘʜʠʘʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʠʪʤʳ ʯʝʣʦʚʝʢʘ, 

ʫʩʪʨʦʡʩʪʚʘ (ʦʯʢʦʚ) ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, 

ʨʝʛʫʣʷʪʦʨʦʚ ʨʝʞʠʤʦʚ ʧʦʜʘʯʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʦʯʢʦʚ, ʠʟʣʫʯʘʪʝʣʝʡ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʧʠʢʦʚʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʚ ʦʙʣʘʩʪʠ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ 

ʠ ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʚ ʚʠʜʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʢʨʫʛʦʚ, ʵʣʣʠʧʩʦʚ ʠʣʠ ʣʠʥʠʡ ʥʘ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʡ 

ʦʩʥʦʚʝ, ʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʮʝʧʴ ʙʣʦʢʘ ʠʟʣʫʯʘʪʝʣʝʡ ʚʢʣʶʯʝʥʦ ʨʝʣʝ-ʧʨʝʨʳʚʘʪʝʣʴ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʨʝʤʝʥʝʤ 400 ʤʩ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʦʝ ʦʪ ʙʣʦʢʘ ʨʝʛʫʣʷʮʠʠ 

ʷʨʢʦʩʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʚʝʪʦʜʠʦʜʳ ʩʤʦʥʪʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, 
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ʚʝʨʪʠʢʘʣʴʥʳʭ ʠʣʠ ʢʨʫʛʦʚʳʭ ʣʠʥʠʡ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠʤʝʝʪʩʷ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʉʚʝʪʦʜʠʦʜʳ ʠʤʝʶʪ ʜʠʘʧʘʟʦʥ ʜʣʠʥ 

ʚʦʣʥ ʚ ʩʠʥʝʡ ʯʘʩʪʠ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʚʝʣʠʯʠʥʦʡ ʦʪ 480Ñ5 ʥʤ ʜʦ 490Ñ10 ʥʤ. ʀʩʪʦʯʥʠʢ 

ʧʠʪʘʥʠʷ ʩʚʝʪʦʜʠʦʜʦʚ ʩʤʦʥʪʠʨʦʚʘʥ ʚ ʦʧʨʘʚʝ ʦʯʢʦʚ. ʇʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʢʥʦʧʢʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʶʪʩʷ ʨʝʞʠʤ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʷʨʢʦʩʪʠ ʯʘʩʪʦʪʳ ʧʘʫʟ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʦ ʩʫʙʲʝʢʪʠʚʥʦʤʫ ʧʨʝʜʧʦʯʪʝʥʠʶ ʯʝʣʦʚʝʢʘ [7]. 

ʋʢʘʟʘʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʜʫʢʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ, 

ʜʠʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʝʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ ʟʘʣʠʚʘʝʤʫʶ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʞʠʜʢʦʩʪʴʶ ʩʤʝʩʴ, 

ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʣʴʥʦʟʝʨʥʦʚʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʚ 

ʈʌ ʠ ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʳʩʫʰʝʥʥʦʝ 

ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʝ ʤʝʪʦʜʦʤ ʚʟʨʳʚʘ, ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ, ʩʝʤʝʥʘ ʣʴʥʘ, 

ʨʘʩʪʦʨʦʧʰʫ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʜʝʥʳ ʚʳʩʫʰʝʥʥʳʝ ʟʝʨʥʘ ʨʞʠ, ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʦʤ 

ʚʟʨʳʚʘ, ʨʘʩʪʦʣʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʯʝʯʝʚʠʮʳ, ʛʨʝʮʢʠʭ ʠ ʢʝʜʨʦʚʳʭ ʦʨʝʭʦʚ, ʩʦʷ (ʚ ʚʠʜʝ ʦʢʘʨʳ), 

ʧʯʝʣʠʥʘʷ ʧʝʨʛʘ, ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʩʧʠʨʫʣʠʥʳ, ʣʘʤʠʥʘʨʠʠ, ʞʝʥʴʰʝʥʷ ʠ ʢʘʤʝʥʥʦʛʦ 

ʤʘʩʣʘ. 

ʂʦʤʧʦʥʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʛ/100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ: 

1) ʟʝʨʥʦ ʪʚʝʨʜʦʡ ʧʰʝʥʠʮʳ 19,5ï20,5, 

2) ʟʝʨʥʦ ʨʞʠ 19,5ï20,5, 

3) ʩʦʷ 19,5ï20,5, 

4) ʯʝʯʝʚʠʮʘ 10,5ï11,0, 

5) ʩʝʤʝʥʘ ʣʴʥʘ 5,0ï5,5, 

6) ʨʘʩʪʦʨʦʧʰʘ 5,0ï5,5, 

7) ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ 2,5ï2,75, 

8) ʘʨʙʫʟʥʳʝ ʩʝʤʝʥʘ 2,5ï2,75, 

9) ʛʨʝʮʢʠʝ ʦʨʝʭʠ 2,5ï2,75, 

10) ʢʝʜʨʦʚʳʝ ʦʨʝʭʠ 2,5ï2,75, 

11) ʧʝʨʛʘ ʧʯʝʣʠʥʘʷ 2,5ï2,75, 

12) ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ 2,5ï2,75, 

13) ʧʦʨʦʰʦʢ ʣʘʤʠʥʘʨʠʠ 2,5ï2,75, 

14) ʧʦʨʦʰʦʢ ʞʝʥʴʰʝʥʷ 0,5ï0,75, 

15) ʧʦʨʦʰʦʢ ʢʘʤʝʥʥʦʛʦ ʤʘʩʣʘ 0,5ï0,75. 

ʋʢʘʟʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, 

ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʢʣʝʪʯʘʪʢʠ ʠ ʜʨ., ʥʝʦʙʭʦʜʠʤʳʭ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩ ʧʦʤʦʱʴʶ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ ʟʘʷʚʣʝʥʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʋʢʘʟʘʥʥʳʝ ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʫʩʪʦʡʯʠʚʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩ ʧʦʟʠʮʠʠ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʙʦʣʝʝ 33% ʛʨʘʞʜʘʥ, 

ʩʪʨʘʜʘʶʱʠʭ ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʣʠʯʥʦʩʪʠ (ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʛʘ, 

ʥʝʤʦʪʠʚʠʨʦʚʘʥʥʳʝ ʩʪʨʘʭʠ), ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʚʠʪʘʤʠʥʦʚ çɺè ʚ ʨʘʮʠʦʥʝ ʧʦʚʩʝʜʥʝʚʥʦʛʦ 

ʧʠʪʘʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʙʳʩʪʨʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠ ʪʚʦʨʯʝʩʢʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʩʥʠʞʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʜʝʬʠʮʠʪʘ ʞʝʣʝʟʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 
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ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʦʚ ɺ3, ɺ6, ɺ9 (ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ) ʚ ʦʨʛʘʥʠʟʤʝ. ʌʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʯʘʩʪʠʯʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʘʤʷʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʧʦʤʠʥʘʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʘʤʠʥʦʢʠʩʣʦʪʳ (ʚ ʪ. ʯ. ʠ ʥʝʟʘʤʝʥʠʤʳʝ) ʠ ʚʠʪʘʤʠʥʳ (ɺ3, ɺ6, ɺ9, ɺ12, ʉ ʠ ʜʨ.), 

ʘ ʪʘʢʞʝ ʚʝʜʫʱʠʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʤʘʛʥʠʡ, ʮʠʥʢ, ʩʝʣʝʥ ʠ ʜʨ.) ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ, ʘ ʧʦʩʪʫʧʘʶʪ ʪʦʣʴʢʦ ʩ ʧʠʱʝʡ ʠ ʷʚʣʷʶʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ 

ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ 

ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷïʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʟʦʙʨʝʪʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʧʠʪʘʥʠʷ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʧʘʪʝʥʪ ʈʌ RU 2423873 ʉ1 çʉʧʦʩʦʙ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 

ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷè, 

ʧʨʠʦʨʠʪʝʪ ʦʪ 05.04.2010) [4].  

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʠʟʦʙʨʝʪʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʦʚʳʡ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʡ: 

ïʚʦ-ʧʝʨʚʳʭ, ʨʦʞʴ 19,5ï20,5% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʢʘʢ ʙʘʟʦʚʳʡ ʌʇʇ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʥʝʜʦʩʪʘʶʱʠʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʮʝʣʴʥʦʟʝʨʥʦʚʦʡ 

ʧʨʦʜʫʢʪ ð çʧʣʘʪʬʦʨʤʘè ʜʣʷ ʙʠʦʩʠʥʪʝʟʘ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʦʨʛʘʥʠʟʤʝ 

ʞʝʥʱʠʥʳ (ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʜʨ. ʩʠʩʪʝʤ); 

ïʚʦ-ʚʪʦʨʳʭ, ʯʝʯʝʚʠʮʘ 10,5ï11,0% ʚ 100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ð ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ 

ʞʝʣʝʟʘ ʠ ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ. ʆʥʘ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʜʦ 90% ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʵʪʠʭ ʚʝʱʝʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʯʝʣʦʚʝʢʫ. ʏʝʯʝʚʠʮʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ ʠ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʢʣʝʪʢʘʭ ʤʦʟʛʘ; 

ïʚ-ʪʨʝʪʴʠʭ, ʚʧʝʨʚʳʝ ʚʚʝʜʝʥʘ ʮʝʣʴʥʦʟʝʨʥʦʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟ ɻʄʆ ʩʦʷ 19,5ï20,5% ʚ 

100 ʛ ʛʦʪʦʚʦʛʦ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ ʩʦ ʩʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʝʰʘʶʱʠʤʠ ʧʦʩʪʘʚʣʝʥʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ; 

ïʚ-ʯʝʪʚʝʨʪʳʭ, ʚʚʝʜʝʥ ʧʦʨʦʰʦʢ ʪʦʧʠʥʘʤʙʫʨʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʦ 20% ʩʫʭʠʭ ʚʝʱʝʩʪʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦ 80% ʩʦʜʝʨʞʠʪʩʷ ʧʦʣʠʤʝʨʥʦʛʦ ʛʦʤʦʣʦʛʘ ʬʨʫʢʪʦʟʳ ð ʠʥʫʣʠʥʘ. ʊʦʧʠʥʘʤʙʫʨ 

ʘʢʢʫʤʫʣʠʨʫʝʪ ʢʨʝʤʥʠʡ ʠʟ ʧʦʯʚʳ ʠ ʦʪʥʦʩʠʪʩʷ ʢ çʢʨʝʤʥʝʬʠʣʴʥʳʤè ʨʘʩʪʝʥʠʷʤ, ʩʦʜʝʨʞʘʥʠʝ 

ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 8% ʚ ʨʘʩʯʝʪʝ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʠʪ 

8 ʘʤʠʥʦʢʠʩʣʦʪ, ʢʦʪʦʨʳʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʨʘʩʪʝʥʠʷʤʠ ʠ ʥʝ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ: ʘʨʛʠʥʠʥ, ʚʘʣʠʥ, ʛʠʩʪʠʜʠʥ, ʠʟʦʣʝʡʮʠʥ, ʣʝʡʮʠʥ, ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ, ʪʨʠʧʪʦʬʘʥ, 

ʬʝʥʠʣʘʣʘʥʠʥ; 

ïʚ-ʧʷʪʳʭ, ʜʦʙʘʚʣʝʥ ʧʦʨʦʰʦʢ ʩʧʠʨʫʣʠʥʳ, ʠʤʝʶʱʠʡ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʦʣʥʦʮʝʥʥʳʡ 

ʙʝʣʦʢ, ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʚʠʪʘʤʠʥʳ, ʬʠʢʦʮʠʘʥʠʥ, ʙʝʪʘ-ʢʘʨʦʪʠʥ, 

ʣʠʥʦʣʝʚʫʶ ʢʠʩʣʦʪʫ ʠ ʜʨʫʛʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʂʘʢ ʤʦʱʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʩʧʠʨʫʣʠʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʦʨʛʘʥʠʟʤʝ; 

ïʚ-ʰʝʩʪʳʭ, ʚʚʝʜʝʥʘ ʣʘʤʠʥʘʨʠʷ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʠ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʤ ʜʝʡʩʪʚʠʝʤ. ɸʥʪʠʤʫʪʘʛʝʥʥʳʤ ʠ 

ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʣʘʤʠʥʘʨʠʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʛʥʠʷ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʚ 9ï10 

http://www.bulletennauki.com/
http://www.freepatent.ru/patents/2423873


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 145 

ʨʘʟ, ʩʝʨʳ ð ʚ 17 ʨʘʟ, ʙʨʦʤʘ ð ʚ 13 ʨʘʟ. ɺ 1 ʢʛ ʣʘʤʠʥʘʨʠʠ ʩʦʜʝʨʞʠʪʩʷ ʩʪʦʣʴʢʦ ʡʦʜʘ, ʩʢʦʣʴʢʦ 

ʝʛʦ ʨʘʩʪʚʦʨʝʥʦ ʚ 100 000 ʣ ʤʦʨʩʢʦʡ ʚʦʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʬʫʢʦʠʜʘʥʘ ʠ 

ʣʘʤʠʥʘʨʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʮʝʨʝʙʨʦʚʘʩʢʫʣʷʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʕʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʙʘʣʘʥʩʘ ʣʠʧʠʜʦʚ, 

ʥʘʨʫʰʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʚ ʩʦʩʫʜʘʭ. ʃʘʤʠʥʘʨʠʥ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʛʠʧʦʪʝʥʟʠʚʥʳʡ ʵʬʬʝʢʪ 

ʠ ʧʨʦʷʚʣʷʝʪ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 30% ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʛʝʧʘʨʠʥʘ; 

ïʚ-ʩʝʜʴʤʳʭ, ʥʘʪʫʨʘʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʧʝʮʠʘʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʦʝ (ʜʣʷ ʣʫʯʰʝʡ 

ʫʩʚʦʷʝʤʦʩʪʠ) ʢʘʤʝʥʥʦʝ ʤʘʩʣʦ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʜʘʥʥʳʡ ʩʦʩʪʘʚ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʳʩʰʝʡ 

ʥʝʨʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʛʘʨʤʦʥʠʟʘʮʠʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ, ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ çʭʨʦʥʦʙʠʦʣʦʛʠʷïʭʨʦʥʦʤʝʜʠʮʠʥʘè. 

ʂʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʯʨʝʞʜʝʥʠʠ 

çʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʤʝʜʠʮʠʥʳ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠ (ʌɻʋ çʈʅʎ ɺʄ 

ʠ ʂè) ʄʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ ʈʌ ʚ ʧʝʨʠʦʜ ʩ 20.10.2009 ʛ. ʧʦ 19.03.2010 ʛ. ʧʦ ʜʦʛʦʚʦʨʫ 

ˉ1389/09 ʦʪ 20.10.2009. 

ʋʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʜʦʟʘʭ ʠ ʨʝʞʠʤʘʭ:  

1) ʛʝʨʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

2) ʜʝʟʠʥʪʦʢʩʠʢʘʮʠʦʥʥʳʡ,  

3) ʧʨʝʙʠʦʪʠʯʝʩʢʠʡ,  

4) ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʳʡ,  

5) ʧʨʦʙʠʦʪʠʯʝʩʢʠʡ,  

6) ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ  

7) ʧʦʩʪʦʷʥʥʳʡ ʩʠʥʪʝʟ ʬʝʨʤʝʥʪʦʚ ʠ ʛʦʨʤʦʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʧʨʝʜʣʦʞʝʥʥʳʭ ʜʦʟʘʭ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʝʪʠʯʝʩʢʦʛʦ, ʧʨʝʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʠʰʝʤʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɼʘʥʥʳʡ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʦʜʝʨʞʠʪ ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʚʠʪʘʤʠʥʳ, 

ʤʠʥʝʨʘʣʳ, ʬʠʪʦʧʨʦʜʫʢʪʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ ʙʝʟ ʥʘʣʠʯʠʷ ɻʄʆ, 

ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʧʠʱʝʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. 

ʇʦʤʠʤʦ ʚʣʠʷʥʠʷ ʜʠʝʪʠʯʝʩʢʠʭ ʧʨʠʚʳʯʝʢ ʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ ʤʝʪʘʙʦʣʠʟʤʘ 

ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʝʞʠʤ ʩʥʘ, ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʠʱʠ ʠ 

ʨʘʙʦʯʠʝ ʩʤʝʥʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʮʠʨʢʘʜʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ.  

ɼʘʞʝ ʦʜʥʘ ʥʦʯʴ ʥʝʜʦʩʳʧʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʝʨʤʝʪʠʣʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʯʘʩʦʚʳʭ ʛʝʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ 

ʥʘʨʫʰʝʥʠʶ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʛʣʶʢʦʟʝ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʪʘʙʦʣʠʪʳ ʷʚʣʷʶʪʩʷ ʩʫʙʩʪʨʘʪʘʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʜʠʬʠʢʘʮʠʡ ʭʨʦʤʘʪʠʥʘ ʠ ʠʛʨʘʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ 

ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʫʪʝʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʪʘʙʦʣʠʪʳ, 

ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʫʙʩʪʨʘʪʘʤʠ ʜʣʷ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʛʠʩʪʦʥʦʚ ʤʦʜʠʬʠʢʘʮʠʠ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʦʤ ʚʣʠʷʶʪ ʥʘ 

ʫʧʣʦʪʥʝʥʠʝ ʭʨʦʤʘʪʠʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʣʠʥʠʡ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʪʦʛʦ, 

ʯʪʦ ʵʧʠʛʝʥʝʪʠʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʙʦʣʝʟʥʠ.  
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ʇʠʪʘʥʠʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʠ ʚʳʞʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ, ʠ ʧʦʵʪʦʤʫ 

ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤʠ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ ʵʚʦʣʶʮʠʠ. 

ɼʠʝʪʠʯʝʩʢʘʷ ʤʦʜʫʣʷʮʠʷ ʵʧʠʛʝʥʦʤʘ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʚʘʞʥʘʷ ʨʦʣʴ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʤʦʟʛʘ. ʆʜʥʘʢʦ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʫʪʠ 

ʢ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʚʳʟʚʘʥʥʳʭ ʜʠʝʪʦʡ ʠʟʤʝʥʝʥʠʡ ʦʛʨʘʥʠʯʝʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʤʦʟʛʘ ʦʪ ʞʠʚʳʭ ʩʫʙʲʝʢʪʦʚ ʯʝʣʦʚʝʢʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ. 

ɺʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

(ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ, ʤʦʜʠʬʠʢʘʮʠʠ ʛʠʩʪʦʥʦʚ, ʥʢʈʅʂ) ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʦʙʨʘʟʫʶʪ 

çʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʝʪʴè. ʅʘʙʣʶʜʘʝʤʳʡ ʬʝʥʦʪʠʧ ð ʚʢʣʶʯʘʷ ʛʣʦʙʘʣʴʥʦʝ ʟʜʦʨʦʚʴʝ ʠ 

ʚʦʟʨʘʩʪʥʳʝ ʧʨʦʮʝʩʩʳ ð ̫ ʚʣ̫ʝʪʩʷ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʨʷʜʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʌʘʢʪʦʨʳ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʚʣʷʶʪ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʩʣʝʜʳ 

ʥʘ ʥʘʰʝʡ ɼʅʂ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ; ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʢʘʟʳʚʘʶʪ ʟʘʱʠʪʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʘ ʜʨʫʛʠʝ ð ʚʨʝʜʥʳ. ɹʦʛʘʪʳʝ ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʜʠʝʪʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʘʢʪʠʚʠʨʫʝʤʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ 

ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʧʦʤʦʛʣʦ ʙʳ ʦʮʝʥʠʪʴ ʨʦʣʴ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ [42ï43]. 

ʇʠʪʘʪʝʣʴʥʘʷ ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 

ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ 

ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠ ʟʜʦʨʦʚʦʡ ʜʠʝʪʳ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ 

ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ. 

ʄʦʟʛ ʨʝʛʫʣʠʨʫʝʪ ʢʠʰʝʯʥʠʢ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʪʫ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʡʨʦʘʥʘʪʦʤʠʯʝʩʢʠʭ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʥʝʡʨʦʩʝʪʝʚʳʭ ʧʫʪʝʡ, ʩʦʦʙʱʘʶʱʠʭʩʷ ʩ ʧʦʤʦʱʴʶ 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʥʝʡʨʦʧʝʧʪʠʜʦʚ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʤʠʢʨʦʙʠʦʪʫ ʢʠʰʝʯʥʠʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʤʦʟʛ. ʕʪʠ ʜʚʘ 

ʩʧʦʩʦʙʘ ʬʦʨʤʠʨʫʶʪ ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʩʚʷʟʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʠʰʝʯʥʠʢʦʤ ʠ ʤʦʟʛʦʤ 

[44ï45]. 

ɼʠʩʙʘʢʪʝʨʠʦʟ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʪʘʢʠʤʠ ʢʘʢ ʜʠʝʪʘ, ʩʪʨʝʩʩ, ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʪʦʢʩʠʥʦʚ, ʣʝʢʘʨʩʪʚ 

ʠ ʧʘʪʦʛʝʥʦʚ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [46], ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʤ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤʫ ʪʘʨʛʝʪʠʨʦʚʘʥʠʶ ʤʠʢʨʦʙʠʦʤʘ, ʘ ʪʘʢʞʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʪʦʛʦ ʙʦʛʘʪʦʛʦ ʨʝʩʫʨʩʘ 

ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ ʣʝʢʘʨʩʪʚ. ʆʜʥʘʢʦ ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʩʘʤʘ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʜʝʡʩʪʚʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʢʘʢ 

ʙʣʘʛʦʪʚʦʨʥʦ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʦ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʮʝʥʠʚʘʶʱʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʫ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚ ʦʩʥʦʚʥʦʤ ʠʛʥʦʨʠʨʫʶʪ 

ʚʘʞʥʦʝ ʧʨʷʤʦʝ ʠ ʢʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʝʪʘʙʦʣʠʟʤʦʤ 

ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʚ ʮʝʣʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʥʝʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʘʩʰʪʘʙʘʭ ʚʣʠʷʥʠʷ 

ʤʠʢʨʦʙʠʦʤʘ ʢʦʥʢʨʝʪʥʦ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʘʙʩʦʨʙʮʠʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, 

ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʩʠʩʪʝʤʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʭʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʪʦʢʩʠʯʥʳʭ 
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ʤʝʪʘʙʦʣʠʪʦʚ. ɿʥʘʯʝʥʠʝ ʢʘʢ ʤʠʢʨʦʙʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʪʘʢ ʠ ʚʣʠʷʥʠʷ 

ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʥʘ ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʧʝʯʝʥʠ ʭʦʟʷʠʥʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʙʠʨʘʝʪ 

ʦʙʦʨʦʪʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ ʚ ʫʩʠʣʠʷʭ ʧʦ ʦʪʢʨʳʪʠʶ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ ʠʣʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʨʝʘʢʮʠʷʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʠʢʨʦʙʥʳʝ 

ʬʘʢʪʦʨʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʚʣʠʷʥʠʷ, ʢʦʪʦʨʦʝ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʡ ʠ ʜʠʥʘʤʠʯʥʳʡ ʤʠʢʨʦʙʠʦʤ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʀʥʪʝʛʨʠʨʦʚʘʚ ʚʢʣʘʜ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʧʘʪʦʛʝʥʝʟ 

ʙʦʣʝʟʥʝʡ ʢ ʤʝʪʘʙʦʣʠʟʤʫ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘʭ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʜʝʡʩʪʚʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʚ ʜʦʢʘʟʘʪʝʣʴʥʦʡ 

ʤʝʜʠʮʠʥʝ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʥʝʦʜʥʦʨʦʜʥʳ ʧʦ 

ʚʩʝʤʫ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ. ʕʪʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʵʢʦʩʠʩʪʝʤʘ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʤʥʦʛʠʭ ʫʥʠʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʤʠʢʨʦʥʠʰʠ, ʛʨʘʜʠʝʥʪʳ pH ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʤʠʢʨʦʙʥʦ-ʪʢʘʥʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʠʢʨʦʙʥʦʡ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ ʦʮʝʥʢʠ 

1013 ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʪʦʣʩʪʦʡ ʢʠʰʢʝ ʩʚʷʟʘʥʳ ʩ ʤʠʢʨʦʙʥʳʤʠ ʛʝʥʘʤʠ, ʢʦʜʠʨʫʶʱʠʤʠ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʝʨʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ʕʪʠ 

ʙʘʢʪʝʨʠʠ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳ ʜʣʷ ʬʘʨʤʘʢʦʤʠʢʨʦʙʠʦʤʠʢʠ ʠ ʦʙʠʪʘʶʪ ʚ ʨʝʘʢʮʠʦʥʥʦʡ 

ʢʘʤʝʨʝ ʩʦ ʩʨʝʜʥʠʤ ʨʅ 6,4ï7,0 ʠ ʙʦʣʝʝ ʥʠʟʢʠʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʯʝʤ ʜʨʫʛʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʥʠʰʠ. ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤʫ ʪʨʘʢʪʫ ʪʘʢʞʝ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʪʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʠʰʠ. 

ʅʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʮʝʣʳʡ 

ʨʷʜ ʬʘʢʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʥʘʯʘʣʴʥʳʡ ʧʦʩʝʚ ʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʢ ʟʜʦʨʦʚʦʤʫ ʧʦʜʦʙʠʶ 

ʚʟʨʦʩʣʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʦʩʦʙʦʤ ʜʦʩʪʘʚʢʠ (ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʠʣʠ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ) ʠ ʨʘʥʥʠʤʠ ʩʭʝʤʘʤʠ ʢʦʨʤʣʝʥʠʷ (ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʧʨʦʪʠʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ). ɻʝʥʝʪʠʢʘ ʭʦʟʷʠʥʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ, ʢʘʢ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʨʝʩʩ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʛʨʦʟʘ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ. ʉʯʠʪʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ 

çʟʘʧʘʜʥʘʷè ʜʠʝʪʘ ʥʘʨʫʰʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʚʳʰʝʥʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʣʝʪʯʘʪʢʠ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʌʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ 

ʤʦʛʫʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʟʜʦʨʦʚʴʷ, ʭʦʪʷ ʧʨʦʮʝʩʩ ʩʪʘʨʝʥʠʷ 

ʩʚʷʟʘʥ ʩ ʩʫʞʝʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʙʦʣʝʟʥʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʯʨʝʟʤʝʨʥʦʝ/ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ [46]. 

ʀʩʩʣʝʜʦʚʘʥʳ [46], ʤʠʢʨʦʙʥʳʝ ʙʠʦʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʳʝ 

ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʝʥʦʤʘ ʭʦʟʷʠʥʘ ʦʙʲʷʩʥʷʝʪ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʠ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ, ʤʠʢʨʦʙʥʳʝ ʬʝʨʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ɓ-ʛʣʶʢʫʨʦʥʠʜʘʟʳ, ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ 

ʧʦ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʩʫʙʩʪʨʘʪʘ ʠ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʢʪʝʨʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ 

ʚʦʟʥʠʢʘʶʪ. ɼʨʫʛʠʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʪʘʢʠʝ 

ʢʘʢ ʚʦʟʨʘʩʪ, ʛʦʨʤʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʠ ʧʦʣ, ʪʘʢʞʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʧʝʨʝʤʝʥʥʦʡ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʦʡ ʧʨʝʧʘʨʘʪʘ ʠ ʚʣʠʷʶʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʬʝʨʤʝʥʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ʄʝʪʘʙʦʣʠʟʤ ʢʩʝʥʦʙʠʦʪʠʢʦʚ ʭʦʟʷʠʥʘ ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ, ʠ ʵʪʦ ʤʦʞʝʪ ʪʘʢʞʝ ʙʳʪʴ ʠʩʪʠʥʥʦ ʤʠʢʨʦʙʥʦʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʪʦʤʫ ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚʘ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʦʪʣʠʯʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ. ʊʘʢʞʝ ʧʦʢʘ ʥʝ ʷʩʥʦ, ʩʢʦʣʴʢʦ 

ʧʝʨʝʤʝʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʜʠʝʪʳ ʠ ʛʝʦʛʨʘʬʠʠ, ʦʩʪʘʚʣʷʶʪ ʩʚʦʡ ʩʣʝʜ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʩʝʥʦʙʠʦʪʠʯʝʩʢʦʤʫ 

ʤʝʪʘʙʦʣʠʟʤʫ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʤ ʤʦʜʠʬʠʮʠʨʫʝʤʦʡ ʧʨʠʨʦʜʳ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʜʠʝʪʳ ʠ ʛʝʦʛʨʘʬʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʧʦʨʬʠʨʘʥʘʟʳ, ʘʛʘʨʘʟʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʙʝʣʢʠ ʦʪ ʤʦʨʩʢʠʭ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ ʢ 

ʙʘʢʪʝʨʠʷʤ, ʦʙʠʪʘʶʱʠʤ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʷʧʦʥʩʢʠʭ ʠʥʜʠʚʠʜʫʫʤʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʭ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʨʩʢʠʤʠ ʚʦʜʦʨʦʩʣʷʤʠ [46]. 

ʄʥʦʛʠʝ ʢʩʝʥʦʙʠʦʪʠʢʠ ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ. ʕʪʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʬʦʨʤʠʥ ʠ ʤʝʪʦʪʨʝʢʩʘʪ, ʠ 

ʧʩʠʭʦʪʨʦʧʥʳʝ ʘʛʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʆʣʘʥʟʘʧʠʥ. ɼʨʫʛʠʝ ʨʝʮʝʧʪʫʨʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʚʷʟʘʥʳ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʨʘʟʥʦʦʙʨʘʟʠʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʦʥʥʦʡ 

ʧʦʤʧʳ, ʦʧʠʦʠʜʳ ʠ ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʇʠʱʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʢʨʦʙʠʦʤ ʢʠʰʝʯʥʠʢʘ, ʚʢʣʶʯʘʷ ʧʦʣʠʬʝʥʦʣʴʥʳʝ 

ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ (ʨʝʩʚʝʨʘʪʨʦʣ, ʬʣʘʚʦʥʦʠʜʳ), ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ 

ʠ ʩʣʦʞʥʳʡ ʵʬʠʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʪʝʨʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʭʠʤʠʢʘʪʳ, ʚʢʣʶʯʘʷ ʵʥʜʦʢʨʠʥʥʳʝ ʨʘʟʨʫʰʘʶʱʠʝ ʭʠʤʠʢʘʪʳ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʧʝʩʪʠʮʠʜʳ ʠ 

ʟʘʛʨʷʟʥʠʪʝʣʠ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʘʚ ʠ ʬʫʥʢʮʠʶ ʤʠʢʨʦʙʠʦʤʘ 

ʢʠʰʝʯʥʠʢʘ [46]. 

ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʙʦʣʝʝ 3,3 ʤʠʣʣʠʦʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʛʝʥʦʚ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʵʢʩʧʨʝʩʩʠʨʫʝʪ ʪʦʣʴʢʦ 20 ʪʳʩʷʯ ʛʝʥʦʚ. ɻʝʥ-ʧʨʦʜʫʢʪʳ ʤʠʢʨʦʙʘ 

ʦʢʘʟʳʚʘʶʪ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʛʫʣʷʮʠʶ ʧʝʨʝʚʘʨʠʚʘʥʠʷ ʧʠʱʠ ʠ ʨʘʟʚʠʪʠʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ [47], ʯʪʦ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʥʝʧʘʪʦʛʝʥʥʳʤʠ 

ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʰʪʘʤʤʘʤʠ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ, ʚʳʟʳʚʘʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, 

ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʫʪʨʠʮʝʚʪʠʢʦʚ (ʧʨʝʙʠʦʪʠʢʦʚ ʠ ʧʨʦʙʠʦʪʠʢʦʚ), ʘ ʪʘʢʞʝ ʬʘʛʦʚ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ CRISPR/Cas, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʜʠʩʙʠʦʟʘ (ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʥʦʤ ʩʦʦʙʱʝʩʪʚʝ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʠʘʙʝʪʘ, ʦʞʠʨʝʥʠʷ ʠ ʜʨ.). 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [47], ʙʳʣ ʩʜʝʣʘʥ ʧʨʦʛʥʦʟ ʥʘ ʜʝʡʩʪʚʠʷ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʜʭʦʜʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʤʠʢʨʦʙʥʳʭ ʵʢʦʩʠʩʪʝʤ ʯʝʣʦʚʝʢʘ. ʀʟʤʝʨʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʣʦʤʝʪʘʛʝʥʦʤʥʳʭ ʠ ʤʠʢʨʦʙʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʠʢʨʦʙʠʦʤʘʭ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠ ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʟʥʘʥʠʡ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ ʠ ʝʛʦ ʤʠʢʨʦʙʠʦʤʘʭ. ʇʦʣʝʟʥʦʩʪʴ 

ʤʝʪʘʛʝʥʦʤʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʷʤʦʡ ʘʩʩʦʮʠʘʮʠʠ ʬʫʥʢʮʠʡ ʩʦʦʙʱʝʩʪʚʘ 

ʩ ʬʝʥʦʪʠʧʦʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʭʦʟʷʠʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʜʣʝʞʘʱʝʛʦ 

ʠʟʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʙʫʜʫʱʝʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʪʫʣʘʪʦʚ ʧʠʪʘʥʠʷ ʦʪ 

çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʤʘʪʝʨʠ ð ʣʫʯʰʝʝ ʥʘʯʘʣʦ ʞʠʟʥʠè ʜʦ  çɿʜʦʨʦʚʦʝ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ ð 

ʦʙʝʩʧʝʯʝʥʥʦʝ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝè ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʦʣʛʦʣʝʪʠʷ ʠ 

ʩʚʝʨʭʜʦʣʛʦʣʝʪʠʷ H. sapiens ʠ ʤʦʟʛʘ H. sapiens. 
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ʕʧʠʛʝʥʝʪʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʟʤʘ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʝʥʦʤʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʝʥʳ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢʦʤʧʣʝʢʩʥʦ, ʢʘʢ ʜʚʝ 

ʥʝʨʘʟʨʳʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʠ ʦʙʲʷʩʥʷʝʪ ʪʘʢʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʬʝʥʦʪʠʧʦʚ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʘ. 

ʕʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʪ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ʜʦ 

ʩʪʘʨʝʥʠʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʠʭ ʮʝʣʝʚʳʝ 

ʧʠʱʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ, ʧʨʠʯʝʤ ʧʠʪʘʥʠʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʞʠʟʥʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ. ʇʦʤʠʤʦ 

ʛʝʥʝʪʠʢʠ, ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠʥʜʠʚʠʜʫʫʤʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʠʥʪʝʛʨʘʮʠʶ 

ʤʥʦʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʥʘʯʠʥʘʶʱʠʭʩʷ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʨʝʟ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ.  

ʄʠʢʨʦ- ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʩ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, 

ʘʢʪʠʚʠʨʫʝʤʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʢʘʟʳʚʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ 

ʧʦʣʴʟʫ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʜʣʷ ʥʘʰʝʛʦ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʢ ʚʦʟʨʘʩʪ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʇʠʪʘʪʝʣʴʥʘʷ (ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ) 

ʵʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚ ʮʝʣʷʭ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʙʨʝʤʝʥʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʦʪʦʤʩʪʚʘ ʧʦʩʨʝʜʩʪʚʦʤ çʵʧʠʛʝʥʝʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʦʡè ʜʠʝʪʳ. ʂʘʢ ʚ ʨʘʟʚʠʪʳʭ, ʪʘʢ ʠ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʮʠʦʥʘ 

ʧʠʪʘʥʠʷ ʤʘʪʝʨʝʡ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʫʜʫʱʘʷ 

ʨʘʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ ʠ ʵʧʠʛʝʥʝʪʠʢʠ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʣʴʟʫ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ, ʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʯʘʩʪʴʶ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ.  

ʄʦʜʠʬʠʢʘʮʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚʢʣʶʯʘʶʪ ʢʨʘʪʢʦʩʨʦʯʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ʛʠʩʪʦʥʦʚ, ʘʮʝʪʠʣʠʨʦʚʘʥʠʝ, ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ, ʫʙʠʢʚʠʪʠʥʠʨʦʚʘʥʠʝ ʠ ʙʦʣʝʝ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʩʘʡʣʝʥʩʠʥʛ ɼʅʂ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʤʦʟʛʘ H. sapiens ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʘʨʝʥʠʷ ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʜʦʣʛʦʣʝʪʠʝʤ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

ïʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ; 

ïʨʝʛʫʣʷʮʠʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʯʘʩʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ H. sapiens; 

ïɻ ʧʠʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʜʣʷ ʟʘʤʝʜʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʩʦʩʫʜʠʩʪʦʡ ʜʝʤʝʥʮʠʠ ʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ; 

ïʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ ʯʝʨʝʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʪʘʪʝʣʴʥʦʡ 

ʵʧʠʛʝʥʝʪʠʢʠ ʠ ʬʘʨʤʵʧʠʛʝʥʝʪʠʢʠ; 

ïʥʫʪʨʠʛʝʥʝʪʠʢʠ ʠ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 

çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ; 

ïʙʠʦʯʠʧʠʨʦʚʘʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʠ ʤʦʟʛʦʚʳʭ ʯʠʧʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʙʠʦʤʘʨʢʝʨʦʚ; 

ïʥʦʚʦʡ ɻʧʠʛʝʥʝʪʠʢʠ H. sapiens ʠ ʤʦʟʛʘ H. sapiens [1ï2].  

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ ʦʪ 10 ʪʳʩʷʯ 

ʰʪʘʤʤʦʚ ð ʜʦ 50 ʪʳʩʷʯ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
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ʩʦʪʝʥ ʪʨʠʣʣʠʦʥʦʚ, ʘ ʩ ʚʠʨʫʩʘʤʠ ð ʧʨʝʚʳʰʘʝʪ  ʢʚʘʜʨʠʣʣʠʦʥ. ʂʦʣʠʯʝʩʪʚʦ ʛʝʥʦʚ ʚ ʭʨʦʤʦʩʦʤʘʭ 

ʯʝʣʦʚʝʢʘ ʜʦʩʪʠʛʘʝʪ 25000; ʤʠʢʨʦʛʝʥʦʤ ʚʢʣʶʯʘʝʪ ʜʦ 5ï10 ʤʠʣʣʠʦʥʦʚ ʛʝʥʦʚ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

(ʟʘʤʝʥʘ) ʚʩʝʭ ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʢʣʝʪʦʢ ʫ ʯʝʣʦʚʝʢʘ ʪʨʝʙʫʝʪ ʥʝ ʤʝʥʝʝ 20ï25 ʣʝʪ, ʟʘ ʵʪʦ ʚʨʝʤʷ ʚʩʝ 

ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʝʥʷʶʪʩʷ ʥʝ ʤʝʥʝʝ ʧʷʪʠ-ʰʝʩʪʠ ʨʘʟ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʘʜʘʧʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʥʘʜʦʨʛʘʥʠʟʤʘ. ɹʦʣʝʝ 80% ʵʥʝʨʛʠʠ 

ʯʝʣʦʚʝʢʘ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ, 20% ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʣʦʚʝʢʘ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  ʢʠʰʝʯʥʠʢʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 90% ʵʥʝʨʛʠʠ ʜʣʷ ʢʣʝʪʦʢ 

ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʠʰʝʯʥʳʤʠ ʙʘʢʪʝʨʠʷʤʠ. ʀʤʝʥʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ  

ʷʚʣʷʶʪʩʷ  ʢʣʶʯʝʚʳʤ ʟʚʝʥʦʤ, ʩʪʘʨʪʝʨʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʘ ʟʘʪʝʤ ʵʚʦʣʶʮʠʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʢʘ, ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ. ʄʦʣʝʢʫʣʷʨʥʳʤʠ, ʢʣʝʪʦʯʥʳʤʠ ʠ 

ʩʨʝʜʦʚʳʤʠ  ʦʩʥʦʚʘʤʠ ʟʜʦʨʦʚʴʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʷʚʣʷʶʪʩʷ ʤʝʪʘʛʝʥʦʤ ʠ ʵʧʠʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʠ 

ʧʦʣʥʦʮʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ  ʚ ʢʦʥʢʨʝʪʥʳʭ  ʫʩʣʦʚʠʷʭ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʝ ʠ ʚʦʟʨʘʩʪ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʤʝʩʪʦ ʪʘʢʠʝ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʘʢ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ 

ʵʧʠʛʝʥʦʤʘ, ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʭʨʦʥʠʯʝʩʢʦʝ ʚʦʩʧʘʣʝʥʠʝ, ʫʢʦʨʦʯʝʥʠʝ ʪʝʣʦʤʝʨ, ʫʪʨʘʪʘ 

ʧʨʦʪʝʦʩʪʘʟʠʩʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʝ ʜʠʩʬʫʥʢʮʠʠ, ʢʣʝʪʦʯʥʦʝ ʩʪʘʨʝʥʠʝ, ʠʩʪʦʱʝʥʠʝ  ʩʪʚʦʣʦʚʳʭ 

ʢʣʝʪʦʢ ʠ ʥʘʨʫʰʝʥʠʝ ʤʝʞʢʣʝʪʦʯʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʧʠʪʘʥʠʝʤ ʠ ʜʠʩʙʘʣʘʥʩʦʤ ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 

ʉ ʚʦʟʨʘʩʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ / ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ 

ʟʘʱʠʪʘ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʳ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ ʧʝʨʝʥʦʩʘ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʫʤʝʥʴʰʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ɸʊʌ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʢʠʩʣʦʨʦʜʘ ʠ ʣʠʧʠʜʦʚ ʚ ʤʠʪʦʭʦʥʜʨʠʷʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʬʫʥʢʮʠʡ ʧʦʩʣʝʜʥʠʭ ʠ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ ʛʠʙʝʣʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʣʝʪʦʢ. ɼʦʣʛʦʣʝʪʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʷʜʘ ʙʝʣʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʦʡ (Mn-SOD; 

Cu/Zn, SOD; ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʢʘʪʘʣʘʟʘ). ɸʢʪʠʚʥʳʝ ʨʘʜʠʢʘʣʳ ʫʩʠʣʠʚʘʶʪ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ 

ʧʨʦʮʝʩʩʳ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʢʣʝʪʦʢ ʚ ʦʪʚʝʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ ʠ ʩʠʛʥʘʣʳ, ʘʢʪʠʚʠʨʫʷ 

ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʦʪʚʝʪʳ.  

SOD; ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ ʢʘʪʘʣʘʟʘ). ʉ  ʜʨʫʛʦʡ  ʩʪʦʨʦʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʦʙʨʘʟʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʙʣʘʜʘʶʱʠʭ ʥʝʡʨʦʛʦʨʤʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʠʝʪʳ ʠ ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʜʣʷ ʨʦʜʠʪʝʣʝʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʞʝʥʱʠʥ ʚ 

ʜʝʪʦʨʦʜʥʦʤ ʚʦʟʨʘʩʪʝ) ʠ ʜʝʪʝʡ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʠʭ ʞʠʟʥʠ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʶ 

ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʵʢʦʣʦʛʠʠ ʙʫʜʫʱʠʭ ʤʘʪʝʨʝʡ, ʙʝʨʝʤʝʥʥʳʭ ʠ ʢʦʨʤʷʱʠʭ 

ʞʝʥʱʠʥ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʥʘ ʥʫʞʥʦʤ ʫʨʦʚʥʝ ʚʩʝʭ ʵʪʘʧʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʠ 

ʩʫʢʮʝʩʩʠʠ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʙʫʜʫʱʝʛʦ ʯʝʣʦʚʝʢʘ. ɹʦʣʝʝ ʰʠʨʦʢʦʝ  ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʥʘʩʝʣʝʥʠʷ ʥʘʭʦʜʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʠʱʝʚʳʝ ʨʘʮʠʦʥʳ ʩ ʫʯʝʪʦʤ ʵʪʥʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʠʭ ʚʦʟʨʘʩʪʘ, ʧʨʦʬʝʩʩʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʠʭ ʧʨʦʞʠʚʘʥʠʷ.  
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ʊʘʢʠʝ ʧʨʦʜʫʢʪʳ,  ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ (ʨʝʛʫʣʷʨʥʦʛʦ) ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʦʙʳʯʥʳʭ ʧʠʱʝʚʳʭ ʨʘʮʠʦʥʦʚ ʚʩʝʤʠ ʛʨʫʧʧʘʤʠ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʦʭʨʘʥʷʶʱʠʝ ʠ 

ʫʣʫʯʰʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʘʶʱʠʝ ʨʠʩʢ ʘʣʠʤʝʥʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ,  

ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʩʦʩʪʘʚʝ ʧʦʜʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʫʪʨʠʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ,  ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ  ʠ/ʠʣʠ  

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ɺ ʢʘʪʝʛʦʨʠʶ  ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʦʪʥʦʩʷʪ ʧʨʦʜʫʢʪʳ, ʝʩʪʝʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʱʠʝ ʪʨʝʙʫʝʤʳʝ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʠʥʛʨʝʜʠʝʥʪʘ ʠʣʠ ʛʨʫʧʧʳ ʠʭ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʝʥʥʳʝ ʢʘʢʠʤ-

ʣʠʙʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʠʣʠ ʛʨʫʧʧʦʡ ʠʭ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʠʟ ʢʦʪʦʨʳʭ 

ʫʜʘʣʝʥ ʢʦʤʧʦʥʝʥʪ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʧʨʦʷʚʣʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʭʦʜʥʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʦʥʠ ʥʘʯʠʥʘʶʪ ʧʨʦʷʚʣʷʪʴ ʩʚʦʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʣʠ 

ʵʪʘ ʘʢʪʠʚʥʦʩʪʴ ʫʩʠʣʠʚʘʝʪʩʷ; ʥʘʪʫʨʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʙʠʦʫʩʚʦʷʝʤʦʩʪʴ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ  ʠʥʛʨʝʜʠʝʥʪʦʚ  

ʫʚʝʣʠʯʠʚʘʝʪʩʷ;  ʥʘʪʫʨʘʣʴʥʳʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʙʠʥʘʮʠʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʨʠʦʙʨʝʪʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʭʨʘʥʷʪʴ 

ʠ ʫʣʫʯʰʘʪʴ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ/ʠʣʠ ʩʥʠʞʘʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ.  

ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʠʛʨʘʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʢʨʦʙʠʦʪʝ ʢʠʰʝʯʥʠʢʘ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʉʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʢʠʰʝʯʥʠʢʘ 

ʙʠʬʠʜʦʙʘʢʪʝʨʠʠ ð ɻ ʪʦ ʨʦʜ, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʫʝʪ ʚ ʢʠʰʝʯʥʠʢʝ ʟʜʦʨʦʚʳʭ ʛʨʫʜʥʳʭ ʜʝʪʝʡ, 

ʪʦʛʜʘ ʢʘʢ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʫʨʦʚʥʠ ʥʠʞʝ, ʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ. ʅʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ ʠʟʤʝʥʷʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ, ʦʪ ʜʝʪʩʪʚʘ ʜʦ ʛʣʫʙʦʢʦʡ ʩʪʘʨʦʩʪʠ. 

Bifidobacterium longum, B. breve ʠ B. bifidum ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʤʠʥʠʨʫʶʪ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ, 

ʪʦʛʜʘ ʢʘʢ B. catenulatum, B. adolescentis ʠ, ʘ ʪʘʢʞʝ B. longum ʦʥʠ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʫ 

ʚʟʨʦʩʣʳʭ [48]. 

ʋʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʦʢʥʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʨʘʥʥʝʡ 

ʞʠʟʥʠ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʤʤʫʥʥʦʡ ʜʠʩʨʝʛʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʭʦʟʷʝʚ ʢ ʟʘʙʦʣʝʚʘʥʠʶ. 

ʍʦʪʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ ʩʫʢʮʝʩʩʠʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʞʠʟʥʠ ʙʳʣʠ 

ʯʘʩʪʠʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥʢʨʝʪʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʨʦʛʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʪʠ 

ʤʠʢʨʦʙʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝʠʟʚʝʩʪʥʳ. ʋʩʪʘʥʦʚʣʝʥʳ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʚʨʝʤʝʥʥʦʡ ʤʦʟʘʠʢʦʡ ʤʠʢʨʦʙʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʢʠʰʝʯʥʠʢʘ ʠ ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʚʦʟʨʘʩʪʘ 

ʠʤʤʫʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʥʠʭ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʣʦʞʥʦʡ 

ʵʢʦʩʠʩʪʝʤʦʡ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʦʡ ʭʦʟʷʠʥʘ ʚʝʜʝʪ ʢ ʧʦʥʠʤʘʥʠʶ ʚʘʞʥʦʩʪʠ ʪʝʤʧʦʨʘʣʴʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʠ ʤʝʞʮʘʨʩʪʚʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʜʣʷ ʵʢʦʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ 

ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʚʳʷʚʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ, ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ/ʠʣʠ ʫʣʫʯʰʝʥʠʝ ʨʘʟʚʠʪʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʳʧʦʣʥʝʥ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 
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ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ ʨʝʙʝʥʢʘ, ʤʥʦʛʦʝ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʚʳʷʩʥʠʪʴ ʦ 

ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʘʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʪʫ ʧʦʜʛʦʪʦʚʢʫ. ʋʣʫʯʰʝʥʠʝ ʥʘʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʦʣʞʝʥʠʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ 

ʠʤʤʫʥʦʣʦʛʦʚ, ʤʠʢʨʦʙʠʦʣʦʛʦʚ, ʢʣʠʥʠʮʠʩʪʦʚ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʦʚ ʠ ʵʢʦʣʦʛʦʚ [49]. 

ʄʠʢʨʦʙʠʦʪʘ ʤʣʘʜʝʥʮʝʚ ʠ ʚʟʨʦʩʣʳʭ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʧʠʱʝʚʘʨʝʥʠʷ) ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʘ ʩʥʘʙʞʘʪʴ ʭʦʟʷʠʥʘ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʨʘʮʠʦʥʝ ʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩʘʤʠʤ ʭʦʟʷʠʥʦʤ. ʇʦʛʣʦʱʝʥʠʝ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʫʨʦʚʥʝ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ, ʦʙʰʠʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʵʧʠʪʝʣʠʷ ʦʢʦʣʦ 400 ʤ2 ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʣʦʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʷʯʝʡʢʘʤʠ. 

ɿʜʦʨʦʚʘʷ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʤʝʪʘʙʦʣʠʟʤ ʭʦʟʷʠʥʘ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ 

ʨʝʛʫʣʠʨʦʚʢʦʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴ ʘʙʝʨʨʘʥʪʥʳʡ 

ʩʠʛʥʘʣ ʢʣʝʪʢʘʤ-ʭʦʟʷʝʚʘʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ [50].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʘʣʦ ʯʪʦ ʠʟʚʝʩʪʥʦ ʦʙ ʦʪʜʘʣʝʥʥʦʤ ʚʣʠʷʥʠʠ ʵʪʠʭ ʙʘʢʪʝʨʠʡ ʥʘ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʫʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʨʝʛʫʣʷʮʠʶ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʤʝʪʠʣʠʨʦʚʘʥʠʝ ɼʅʂ ʠ ʢʦʚʘʣʝʥʪʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʛʠʩʪʦʥʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʪʨʘʥʩʢʨʠʧʮʠʶ 

ʛʝʥʦʚ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʧʠʪʘʥʠʝʤ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦʝ, ʪʘʢ ʠ ʠʟʙʳʪʦʯʥʦʝ 

ʧʠʪʘʥʠʝ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ/ʠʣʠ ʣʘʢʪʘʮʠʠ ʠʥʜʫʮʠʨʫʶʪ ʫʩʪʦʡʯʠʚʳʝ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʦʪʦʤʩʪʚʘ ʯʝʨʝʟ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ  ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ. ʉʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ 

ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥʘ. ʕʧʠʛʝʥʝʪʠʢʘ 

ʧʨʦʷʚʣʷʝʪ ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè), ʠʤʝʥʥʦ ʢʣʝʪʦʯʥʦʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ (ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʘʥʪʠʛʝʥʳ ʠ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ, ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʙʘʢʪʝʨʠʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʯʝʨʝʟ ʜʠʝʪʫ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʢʠʰʝʯʥʦʡ 

ʤʠʢʨʦʙʠʦʪʦʡ) ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʜʨʫʛʦʤʫ [50].  

çʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴè ʙʫʜʝʪ ʜʦʩʪʘʚʣʷʪʴ ʧʨʷʤʳʝ ʠ ʩʣʫʯʘʡʥʳʝ ʩʠʛʥʘʣʳ ʚ 

ʮʝʣʝʚʫʶ ʷʯʝʡʢʫ. ʇʦʩʣʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʝʪʦʢ (ʥʘʧʨʠʤʝʨ, ʨʘʩʪʚʦʨʠʤʦʝ 

ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩ ʨʝʮʝʧʪʦʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʢʣʝʪʦʯʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ) ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʫʪʠ ʘʢʪʠʚʘʮʠʠ ʩʠʛʥʘʣʘ ʙʫʜʫʪ ʤʦʜʫʣʠʨʦʚʘʪʴʩʷ (ʥʘʧʨʠʤʝʨ, 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʙʝʣʢʦʚ ʢʠʥʘʟʘʤʠ, ʷʜʝʨʥʘʷ ʪʨʘʥʩʣʦʢʘʮʠʷ ʬʘʢʪʦʨʦʚ 

ʪʨʘʥʩʢʨʠʧʮʠʠ), ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʷ ʥʘ ʙʘʣʘʥʩ ʤʝʞʜʫ ʘʢʪʠʚʘʮʠʝʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʙʣʦʢʠʨʦʚʘʥʠʝʤ ʪʨʘʥʩʢʨʠʧʮʠʠ ʤʝʪʠʣʠʨʦʚʘʥʠʝʤ ɼʅʂ ʠ ʥʢʈʅʂ. ʅʫʢʣʝʦʩʦʤʳ ʩʦʩʪʦʷʪ ʠʟ  

ʛʠʩʪʦʥʦʚ ʠ ʜʚʫʮʝʧʦʯʝʯʥʦʡ ɼʅʂ. ʂʦʛʜʘ ʜʠʥʫʢʣʝʦʪʠʜʳ CpG ʥʝ ɻ ʪʠʣʠʨʫʶʪʩʷ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʤʦʪʦʨʘ ʛʝʥʘ, ʈʅʂ-ʧʦʣʠʤʝʨʘʟʘ (ʈʅʂʧʦʣ) ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴ ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ ʪʨʘʥʩʢʨʠʧʮʠʶ. 

ʄʝʪʠʣʠʨʦʚʘʥʠʝ CpG-ʜʠʥʫʢʣʝʦʪʠʜʦʚ (ʢʨʘʩʥʳʝ ʩʠʤʚʦʣʳ) ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘʤʠ ɼʅʂ 

ʨʝʢʨʫʪʠʨʫʝʪ ʛʠʩʪʦʥʜʠʘʮʝʪʠʣʘʟʫ (HDAC)/ʛʠʩʪʦʥʦʚʳʡ ʢʦʤʧʣʝʢʩ ʤʝʪʠʣʪʨʘʥʩʬʝʨʘʟʳ (HMT), 

ʢʦʪʦʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʜʘʣʠʪ ʘʮʝʪʠʣʴʥʳʝ ʛʨʫʧʧʳ ʠʟ ʛʠʩʪʦʥʦʚ ʠ ʤʝʪʠʣʠʨʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʪʘʪʢʠ, ʦʙʱʠʡ ʵʬʬʝʢʪ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʘʚʣʝʥʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʇʦʢʘʟʘʥʘ ʪʘʢʞʝ 

ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʘʷ ʠ / ʠʣʠ ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʝʢʦʜʠʨʫʶʱʝʡ ʈʅʂ (ʥʢʈʅʂ) [50]. 

ʀʩʩʣʝʜʦʚʘʥʦ [50], ʯʪʦ ʧʝʨʝʜʘʯʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʦʜʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢ 

ʜʨʫʛʦʤʫ ʦʩʥʦʚʘʥʘ ʥʘ ɼʅʂ, ʪʦ ʥʘʠʙʦʣʝʝ ʥʘʩʣʝʜʫʝʤʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʭʨʦʥʠʯʝʩʢʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʩʚʷʟʘʥʳ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ. ʅʝʛʝʥʝʪʠʯʝʩʢʘʷ ʥʘʩʣʝʜʫʝʤʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, 

ʚʢʣʶʯʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ, ʨʦʜʠʪʝʣʴʩʢʠʡ ʵʬʬʝʢʪ, ʘʜʘʧʪʠʚʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʚʣʠʷʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʈʘʟʣʠʯʝʥʠʝ ʵʪʠʭ ʧʨʠʯʠʥ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʟʘʛʘʜʦʢ.  
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ʋʙʝʜʠʪʝʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ɼʅʂ ʯʝʨʝʟ 

ʨʘʟʣʠʯʥʳʝ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ, ʩʦ ʩʭʦʜʩʪʚʦʤ ʤʝʞʜʫ 

ʨʦʜʠʪʝʣʷʤʠ ʠ ʧʦʪʦʤʩʪʚʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʤʝʪʘʙʦʣʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʉʨʝʜʠ ʥʝʛʝʥʝʪʠʯʝʩʢʠʭ ʥʘʩʣʝʜʫʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʦʙʲʷʩʥʷʝʪ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʚʟʨʦʩʣʦʤ ʚʦʟʨʘʩʪʝ. ʇʠʪʘʥʠʝ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʘʜʝʢʚʘʪʥʫʶ ʤʠʢʨʦʙʠʦʪʫ 

ʢʠʰʝʯʥʠʢʘ (ʜʠʩʙʠʦʟ), ʚʳʟʳʚʘʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʜʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʢʨʠʧʮʠʠ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʧʨʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ. ɼʠʩʙʠʦʟ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʘʩʣʝʜʫʝʤʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʧʘʪʪʝʨʥʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʩʚʷʟʠ ʩ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʇʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʙʠʦʤʘ ʢʠʰʝʯʥʠʢʘ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʧʝʨʝʢʨʝʩʪʥʦʤʫ ʩʪʦʣʢʥʦʚʝʥʠʶ ʤʝʞʜʫ ʙʘʢʪʝʨʠʷʤʠ ʠ ʦʢʨʫʞʘʶʱʠʤʠ ʢʣʝʪʢʘʤʠ-

ʭʦʟʷʝʚʘʤʠ, ʢʦʪʦʨʦʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʠʛʥʘʪʫʨʫ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ï ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʨʝʛʫʣʷʪʦʨ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʩʠʛʥʘʪʫʨ, ʪʝʤ 

ʩʘʤʳʤ ʫʢʘʟʳʚʘʷ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ ʥʝʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʫʝʤʦʩʪʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʣʦʞʥʳʭ ʧʫʪʷʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʯʝʣʦʚʝʢʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʜʨʫʛʠʝ ʤʦʛʫʪ ʙʳʪʴ ʚʨʝʜʥʳʤʠ ʠ ʤʝʰʘʪʴ 

ʪʝʣʫ ʠ ʛʦʣʦʚʥʦʤʫ ʤʦʟʛʫ, ʩʦʟʜʘʚʘʷ ʜʠʩʙʘʣʘʥʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʢʘʢ ʙʦʣʝʟʥʴ ʠʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʙʣʘʛʦʪʚʦʨʥʳʭ ʚʣʠʷʥʠʡ 

ʚʢʣʶʯʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʤʠʢʨʦʙʠʦʤ (ʧʦʣʝʟʥʳʝ ʢʠʰʝʯʥʳʝ ʙʘʢʪʝʨʠʠ) ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʤʝʜʠʮʠʥʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʨʝʜʥʳʝ ʚʣʠʷʥʠʷ ʚʢʣʶʯʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʥʘʨʢʦʪʠʢʦʚ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʜʠʝʪʘ, 

ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʮʠʘʣʴʥʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʙʦʣʝʟʥʠ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ 

ʙʣʘʛʦʪʚʦʨʥʦʝ ʠʣʠ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʜʦʧʦʣʥʷʝʪ ʠ ʬʦʨʤʠʨʫʝʪ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ.  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʠ 

ʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʦ ʢʘʢ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʥʝʛʝʥʝʪʠʯʝʩʢʦʡ ʥʘʩʣʝʜʫʝʤʦʡ ʩʠʛʥʘʪʫʨʦʡ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʩʢʨʝʱʠʚʘʥʠʷ ʤʝʞʜʫ ʧʨʦʢʘʨʠʦʪʘʤʠ ʢʠʰʝʯʥʠʢʘ (ʤʝʪʘʙʦʣʠʪʦʤ ʤʠʢʨʦʙʠʦʪʳ) ʠ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ. ʕʪʘ ʧʝʨʝʢʨʝʩʪʥʘʷ ʧʦʤʝʭʘ ʚʳʟʚʘʣʘ ʙʳ ʥʝʧʨʝʨʳʚʥʫʶ 

ʧʝʨʝʩʪʨʦʡʢʫ ʢʣʝʪʦʯʥʳʭ ʛʝʥʦʚ ʯʝʨʝʟ ʘʢʪʠʚʘʮʠʶ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ ʚ ʢʣʝʪʢʘʭ-ʭʦʟʷʝʚʘʭ, ʪʝʤ 

ʩʘʤʳʤ ʢʦʥʪʨʦʣʠʨʫʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʫʶ ʩʠʛʥʘʪʫʨʫ. ʕʧʠʛʝʥʝʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʙʦʣʝʝ 

ʠʣʠ ʤʝʥʝʝ ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ, ʠʟʫʯʘʷ ʩʠʛʥʘʪʫʨʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʤʷʪʠ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʨʘʩʰʠʬʨʦʚʘʪʴ ʠʟ-ʟʘ ʚʦʚʣʝʯʝʥʠʷ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʦʯʝʥʴ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʣʠʯʘʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʥʳʤ ʠ ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʩʦʚʤʝʩʪʥʳʤ ʷʚʣʝʥʠʝʤ ʚ ʪʨʠʘʜʝ çʜʠʝʪʝ-ʤʠʢʨʦʙʠʦʪʝ-ʵʧʠʛʝʥʝʪʠʢʝè [50]. 

ʆʙʘ ʭʦʟʷʠʥʘ ʢʣʝʪʢʠ ʠ ʤʠʢʨʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ 

ʤʦʣʝʢʫʣ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʠʭ ʪʠʧʦʚ ʷʯʝʝʢ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʜʘʥʥʦʡ ʩʨʝʜʝ, ʪʦ ʝʩʪʴ ʢʠʰʝʯʥʠʢʫ ʭʦʟʷʠʥʘ; a ʧʨʠ ʣʝʯʝʥʠʠ, ʪ. ʝ. ʩʧʝʮʠʘʣʴʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ; 

ʠʣʠ ʧʨʠ ʚʦʩʧʘʣʝʥʠʠ ʢʠʰʝʯʥʠʢʘ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʙʘʢʪʝʨʠʠ, 

ʦʩʦʙʝʥʥʦ ʧʘʪʦʙʠʦʪʳ, ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʡ ʩʧʷʱʠʡ ʘʨʩʝʥʘʣ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʭʦʟʷʠʥʘ [51]. 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [52], ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʢʠʰʝʯʥʠʢʘ ʠ 

ʤʥʦʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʯʝʣʦʚʝʢʘ, ʠ ʧʦʥʠʤʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʙʘ ʚ ʢʠʰʝʯʥʠʢʝ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʣʠ ʪʝʨʘʧʠʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɼʠʝʪʘ, ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʘʢʪʦʨʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʩʪʠʤʫʣʳ ʠʛʨʘʶʪ ʜʦʤʠʥʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʤʦʜʫʣʷʮʠʠ ʤʠʢʨʦʙʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʢʠʰʝʯʥʠʢʘ. ʌʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʧʠʪʝʣʠʝʤ, ʚʢʣʶʯʘʷ ʚʨʦʞʜʝʥʥʳʝ ʠʤʤʫʥʥʳʝ 

ʩʝʥʩʦʨʳ, ʘʥʪʠʤʠʢʨʦʙʥʳʝ ʧʝʧʪʠʜʳ, ʩʣʠʟʠʩʪʳʡ ʙʘʨʴʝʨ, ʩʝʢʨʝʪʦʨʥʳʝ IgAs, ʵʧʠʪʝʣʠʘʣʴʥʳʝ 

ʤʠʢʨʦʚʦʨʩʠʥʢʠ, ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʧʣʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʝʪʘʙʦʣʠʟʤ ʵʧʠʪʝʣʠʷ, ʢʠʩʣʦʨʦʜʥʳʡ 

ʙʘʨʴʝʨ ʠ ʜʘʞʝ ʤʠʢʨʦʈʅʂ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʙʠʦʪʳ. ʋʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ, 

ʢʣʝʪʦʯʥʦʛʦ ʢʠʰʝʯʥʦʛʦ ʵʧʠʪʝʣʠʷ ʩʝʣʝʢʪʠʚʥʦ çʚʳʙʠʨʘʶʪè ʤʠʢʨʦʙʳ ʠ ʚʣʠʷʶʪ ʥʘ ʤʠʢʨʦʙʥʳʡ 

ʩʦʩʪʘʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

ʬʝʢʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ [52]. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʩʦʠʟʤʝʨʠʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʯʝʣʦʚʝʯʝʩʢʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʷʚʣʷʶʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʘʩʩʘʞʠʨʘʤʠ ʚ ʭʦʟʷʠʥʝ, 

ʥʦ ʤʦʛʫʪ ʬʘʢʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ  [53]. ʄʠʢʨʦʙʠʦʪʘ ʠ ʝʝ 

ʤʠʢʨʦʙʠʦʤʘ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ, ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʘʩʩʦʮʠʘʮʠʶ, ʥʦ ʠ ʢʣʶʯʝʚʫʶ ʤʦʜʫʣʠʨʫʶʱʫʶ 

ʨʦʣʴ. ɹʣʘʛʦʜʘʨʷ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʠ ʚʢʣʘʜʘ ʤʠʢʨʦʙʠʦʪʳ ʚ ʵʪʠ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʤʦʜʫʣʠʨʦʚʘʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ ʜʣʷ ʣʝʯʝʥʠʷ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʤʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʠʰʝʯʥʠʢʦʤ, ʜʦ ʧʨʦʚʝʜʝʥʠʷ ʦʙʳʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ɺ ʙʫʜʫʱʝʤ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʩɹʷ  ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʘʮʠʝʥʪʦʚ ʙʦʣʝʝ ʪʦʯʥʦ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. 

ɿʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʠ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ. ʇʝʯʝʥʴ ʧʦʣʫʯʘʝʪ 70% ʩʚʦʝʛʦ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ 

ʠʟ ʢʠʰʝʯʥʠʢʘ ʯʝʨʝʟ ʧʦʨʪʘʣʴʥʫʶ ʚʝʥʫ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʠʰʝʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʝʯʝʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ɼʠʩʙʠʦʟ ʢʠʰʝʯʥʠʢʘ, ʮʝʣʦʩʪʥʦʩʪʴ ʢʠʰʝʯʥʦʛʦ ʙʘʨʴʝʨʘ ʠ ʤʝʭʘʥʠʟʤʳ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʧʝʯʝʥʠ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʢʠʰʝʯʥʠʢʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʝʯʝʥʠ [53].  

ʅʘʫʯʥʳʝ ʜʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʧʦʟʚʦʣʷʶʪ ʦʙʲʷʩʥʠʪʴ ʩʚʷʟʴ 

ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʯʝʨʪʘʤʠ ʯʝʣʦʚʝʢʘ. ʄʠʢʨʦʙʠʦʪʘ ʢʠʰʝʯʥʠʢʘ ʥʝ ʪʦʣʴʢʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʦʤʘʪʠʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ ʩʚʦʝʛʦ ʭʦʟʷʠʥʘ, ʚʣʠʷʷ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʪʨʝʥʠʨʦʚʢʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʥʦ ʠ ʚʳʨʘʙʘʪʳʚʘʝʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʫʪʠ ʯʝʣʦʚʝʢʘ.  

ʉʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʣʦʱʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʝʛʦ ʭʦʟʷʠʥʦʤ, ʠ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʚʣʠʷʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʯʝʨʪʳ ʪʘʢ ʞʝ ʩʠʣʴʥʦ, ʢʘʢ ʠ ʥʘʰʠ ʛʝʥʳ. ʇʦʵʪʦʤʫ ʚʧʦʣʥʝ ʨʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʝ ʯʝʨʪʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʦʛʣʦʱʝʥʠʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʠ ʩʘʤʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʤʠʢʨʦʙʠʦʪʘ 

ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ 

ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʯʝʨʪ [54]. 
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ɺʣʠʷʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʥʘ ʬʝʥʦʪʠʧʳ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ 

ʦʙʣʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [54]. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʠʣʠ  ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ 

ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ: 

1. ɿʘʱʠʪʥʘʷ ʬʫʥʢʮʠʷ (ʢʦʣʦʥʠʟʘʮʠʦʥʥʘʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʢʦʣʦʥʠʟʘʮʠʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤʠ ʠ 

ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʄʠʢʨʦʙʥʳʡ ʘʥʪʘʛʦʥʠʟʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʨʝʮʝʧʪʦʨʳ ʘʜʛʝʟʠʠ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʳʨʘʙʦʪʢʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʘʥʪʠʙʠʦʪʠʢʦʧʦʜʦʙʥʳʭ ʚʝʱʝʩʪʚ ð ʙʘʢʪʝʨʠʮʠʥʦʚ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʨʦʩʪʫ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

2. ʇʠʱʝʚʘʨʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ, ʢʘʢ ʨʝʛʫʣʷʮʠʠ ʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ, 

ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʫʙʩʪʨʘʪʦʚ. ʆʙʣʠʛʘʪʥʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʚ ʥʦʨʤʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʝʯʥʳʡ ʛʠʜʨʦʣʠʟ ʙʝʣʢʦʚ, ʦʤʳʣʝʥʠʝ ʞʠʨʦʚ, 

ʩʙʨʘʞʠʚʘʥʠʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʘʙʩʦʨʙʠʨʦʚʘʣʠʩʴ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ. 

ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʙʘʢʪʝʨʦʠʜʳ, ʥʦʨʤʘʣʴʥʘʷ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ) 

ʬʝʨʤʝʥʪʠʨʫʶʪ ʧʨʦʪʝʠʥʳ. ʅʝʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʱʠʝ ʩ ʧʠʱʝʡ ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ 

ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ. ʊʘʢ, ʩʘʭʘʨʦʣʠʪʠʯʝʩʢʘʷ ʤʠʢʨʦʬʣʦʨʘ 

ʨʘʩʱʝʧʣʷʝʪ ʮʝʣʣʶʣʦʟʫ ʠ ʛʝʤʠʮʝʣʣʶʣʦʟʫ ʜʦ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. 

3. ɼʝʪʦʢʩʠʢʘʮʠʦʥʥʘʷ ʠ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʩʧʦʩʦʙʥʘ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʤʥʦʛʠʝ ʪʦʢʩʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ ʠ ʤʝʪʘʙʦʣʠʪʳ (ʥʠʪʨʘʪʳ, ʢʩʝʥʦʙʠʦʪʠʢʠ, 

ʛʠʩʪʘʤʠʥ, ʤʫʪʘʛʝʥʥʳʝ ʩʪʝʨʦʠʜʳ), ʧʨʝʜʦʭʨʘʥʷʷ ʵʥʪʝʨʦʮʠʪʳ ʠ ʦʪʜʘʣʝʥʥʳʝ ʦʨʛʘʥʳ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʢʘʥʮʝʨʦʛʝʥʦʚ. 

4. ʉʠʥʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʅʦʨʤʘʣʴʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʪʝʟ ʤʥʦʛʠʭ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ: ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ, ʉ, ʂ, ʬʦʣʠʝʚʦʡ, ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʊʦʣʴʢʦ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ ʩʠʥʪʝʟʠʨʫʝʪ 9 ʚʠʪʘʤʠʥʦʚ. ʉʠʥʪʝʟ ʛʦʨʤʦʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʠʢʨʦʬʣʦʨʳ ʥʘ ʬʫʥʢʮʠʠ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʎʅʉ. 

5. ʀʤʤʫʥʥʘʷ ʬʫʥʢʮʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʦʙʣʘʜʘʝʪ 

ʩʦʙʩʪʚʝʥʥʦʡ ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʴʶ, ʠʟʚʝʩʪʥʦʡ ʢʘʢ GALT (gut-associated lymphoid tissue), 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. ɺ 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ ʣʦʢʘʣʠʟʦʚʘʥʦ ʦʢʦʣʦ 80% ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ, 25% 

ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʢʠʰʝʯʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʪʢʘʥʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʠʰʝʯʥʠʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠʤʤʫʥʥʳʡ ʦʨʛʘʥ ʯʝʣʦʚʝʢʘ. 

ʄʠʢʨʦʬʣʦʨʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʢ ʤʝʩʪʥʦʛʦ (ʘʢʪʠʚʘʮʠʷ ʧʨʦʜʫʢʮʠʠ IgA, 

ʬʘʛʦʮʠʪʘʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ), ʪʘʢ ʠ ʩʠʩʪʝʤʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. ʉʘʤʦ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʡ ʦʢʘʟʳʚʘʝʪ 

ʧʦʩʪʦʷʥʥʦʝ ʘʥʪʠʛʝʥʥʦʝ ʪʨʝʥʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ. 

6. ɻʝʥʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʄʠʢʨʦʙʠʦʪʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʛʝʥʝʪʠʯʝʩʢʠʤ ʙʘʥʢʦʤè, 

ʦʙʤʝʥʠʚʘʷʩʴ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʢʣʝʪʢʘʤʠ ʯʝʣʦʚʝʢʘ ʧʫʪʝʤ ʬʘʛʦʮʠʪʦʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦʛʦ ʤʠʢʨʦʙʠʦʪʘ ʧʨʠʦʙʨʝʪʘʝʪ ʨʝʮʝʧʪʦʨʳ ʠ ʜʨʫʛʠʝ ʘʥʪʠʛʝʥʳ, ʧʨʠʩʫʱʠʝ ʭʦʟʷʠʥʫ ʠ ʜʝʣʘʶʱʠʝ 

ʝʝ çʩʚʦʝʡè ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʧʠʪʝʣʠʘʣʴʥʳʝ ʪʢʘʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʦʙʤʝʥʘ 

ʧʨʠʦʙʨʝʪʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʘʥʪʠʛʝʥʳ. ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ, ʯʪʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʣʠʷʶʪ ʥʘ 

ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ. 

7. çʉʫʧʝʨʦʨʛʘʥʠʟʤʝʥʥʘʷè. ʂʠʰʝʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ ð ʩʣʦʞʥʝʡʰʠʡ çʩʫʧʝʨʦʨʛʘʥʠʟʤè, ʥʝ 

ʫʩʪʫʧʘʶʱʠʡ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʤʫ ʦʨʛʘʥʫ. 
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ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʌʫʥʢʮʠʦʥʘʣʴʥʦ-

ʤʘʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ  ʠʟ ʤʳʪʦʛʦ, ʮʝʣʴʥʦʛʦ ʟʝʨʥʘ (ʧʰʝʥʠʮʳ, ʨʠʩʘ, ʛʨʝʯʢʠ, ʦʚʩʘ, ʨʞʠ, 

ʢʫʢʫʨʫʟʳ, ʩʦʠ, ʧʨʦʩʘ, ʧʰʝʥʘ), ʪʝʨʤʦʦʙʨʘʙʦʪʘʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʟʨʳʚʘ 

(ʧʘʨʦʤ), ʠ ʩʦʜʝʨʞʘʪ ʥʘʪʫʨʘʣʴʥʳʝ ʥʝ ʧʦʜʚʝʨʛʥʫʪʳʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʜʦʙʘʚʢʠ: ʨʘʩʪʦʨʦʧʰʠ, ʣʴʥʘ, ʘʤʘʨʘʥʪʘ, ʪʦʧʠʥʘʤʙʫʨʘ, ʪʳʢʚʳ, ʰʠʧʦʚʥʠʢʘ, ʢʝʜʨʘ, ʣʘʤʠʥʘʨʠʠ, 

ʩʪʝʚʠʠ,  ʩʧʠʨʫʣʠʥʘ, ʚʠʥʦʛʨʘʜʥʦʡ ʢʦʩʪʦʯʢʠ. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʮʠʢʣʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʦʪʦʚʦʛʦ 

ʣʝʯʝʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʠʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ  ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 10 ʩʝʢ. ʀʤʧʫʣʴʩ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʨʳʭʣʝʥʠʝ ʟʝʨʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ ʚʥʫʪʨʠ ʢʣʝʪʢʠ 7ï10 ʩʝʢ ʠ ʠʟʤʝʣʴʯʝʥʠʝ 

ʧʝʢʪʠʥʦʚʳʭ ʩʚʷʟʝʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʘʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʠ [4]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ [3ï4], ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʥʘʭʦʜʠʣʠʩʴ 41 ʧʘʮʠʝʥʪ ʩ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ:  

ïʭʨʦʥʠʯʝʩʢʠʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ð 14,  

ïɻ ʨʦʟʠʚʥʳʤ ʛʘʩʪʨʠʪʦʤ ð 7,  

ïʛʘʩʪʨʦʵʟʦʬʘʛʝʘʣʴʥʦʡ ʨʝʬʣʶʢʩʥʦʡ ʙʦʣʝʟʥʴʶ ð 5,  

ïʭʨʦʥʠʯʝʩʢʠʤ ʛʘʩʪʨʦʜʫʦʜʝʥʠʪʦʤ ð 3,  

ïʧʦʩʪʭʦʣʝʮʠʩʪʵʢʪʦʤʠʯʝʩʢʠʤ  ʩʠʥʜʨʦʤʦʤ ð 6,  

ïʩʠʥʜʨʦʤʦʤ ʨʘʟʜʨʘʞʝʥʥʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʟʘʧʦʨʦʚ ð 4,  

ï̫ ʟʚʝʥʥʦʡ ʙʦʣʝʟʥʴʶ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ ð 2.  

 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʦʣʴʥʳʭ ʩʦʩʪʘʚʠʣ 57,1Ñ1,3 ʛʦʜʘ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʠʤʝʣʦ 

ʤʝʩʪʦ ʩʦʯʝʪʘʥʠʝ 2 ʠʣʠ 3 ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ.  ʉʪʝʘʪʦʛʝʧʘʪʦʟ  ʠʤʝʣ ʤʝʩʪʦ ʫ 

5, ʩʪʝʘʪʦʛʝʧʘʪʠʪ ð ʫ 3, ʛʠʧʦʤʦʪʦʨʥʘʷ ʜʠʩʢʠʥʝʟʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ð ʫ 7 ʧʘʮʠʝʥʪʦʚ.  

ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 2 ʛʨʫʧʧʳ: 31 ʧʘʮʠʝʥʪ ʩʦʩʪʘʚʠʣ ʦʩʥʦʚʥʫʶ ʛʨʫʧʧʫ, 10 ð 

ʢʦʥʪʨʦʣʴʥʫʶ. ʇʘʮʠʝʥʪʳ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʧʦʣʫʯʘʣʠ ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ 

ʬʠʪʦʢʦʤʧʦʧʝʥʪʘʤʠ, ʧʦ 60 ʛ 2 ʨʘʟʘ ʚ ʜʝʥʴ (ʫʪʨʦʤ ʠ ʚʝʯʝʨʦʤ). 31 ʧʘʮʠʝʥʪ ʧʦʣʫʯʘʣ ʧʠʪʘʥʠʝ 

çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʩ ʬʠʪʦʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘ ʬʦʥʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʠ 

ʬʠʟʠʦʙʘʣʴʥʝʦʪʝʨʘʧʠʠ.  

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ (10 ʧʘʮʠʝʥʪʦʚ) ʧʨʠʥʠʤʘʣʠ  ʌʇʇ çʉʘʤʘʨʩʢʠʡ ʟʜʦʨʦʚʷʢè ʙʝʟ ʢʘʢʦʡ-

ʣʠʙʦ ʪʝʨʘʧʠʠ. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩ ʙʦʣʴʥʳʝ ʧʨʝʜʲʷʚʣʷʣʠ ʞʘʣʦʙʳ ʥʘ  ʙʦʣʠ 

ʚ ʵʧʠʛʘʩʪʨʠʠ (46,3%) ʠ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ (26,8%), ʠʟʞʦʛʫ (44%), ʜʠʩʢʦʤʬʦʨʪ ʚ ʵʧʠʛʘʩʪʨʠʠ 

(32%) ʠ ʚ ʧʨʘʚʦʤ ʧʦʜʨʝʙʝʨʴʝ (20%), ʚʟʜʫʪʠʝ ʠ ʫʨʯʘʥʠʝ ʞʠʚʦʪʘ (39%), ʛʦʨʝʯʴ ʚʦ ʨʪʫ (19,5%), 

ʦʪʨʳʞʢʫ (54%), ʪʦʰʥʦʪʫ (10%), ʟʘʧʦʨʳ (56%), ʜʠʘʨʝʶ (12,2%). 

ʇʨʠ ʦʮʝʥʢʝ ʩʠʥʜʨʦʤʘ ʮʠʪʦʣʠʟʘ ʫʯʠʪʳʚʘʣʠ ʫʨʦʚʥʠ ɸʃʊ ʠ ɸʉʊ ʚ ʢʨʦʚʠ. ʉʠʥʜʨʦʤ 

ʭʦʣʝʩʪʘʟʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʙʠʣʠʨʫʙʠʥʘ, ʱʝʣʦʯʥʦʡ ʬʦʩʬʦʪʘʟʳ ʠ ɻɻʊʇ ʚ ʢʨʦʚʠ, 

ʣʠʧʠʜʥʳʡ ʦʙʤʝʥ ð ʧʦ ʫʨʦʚʥʶ ʭʦʣʝʩʪʝʨʠʥʘ, ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʅʇ, ʭʦʣʝʩʪʝʨʠʥʘ ʃʇʆʅʇ, 

ʭʦʣʝʩʪʝʨʠʥʘ ʃʇɺʇ ʠ ʪʨʠʛʣʠʮʝʨʠʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ ʫ 41 ʙʦʣʴʥʦʛʦ ʚʳʷʚʠʣʦ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ ʜʦ ʣʝʯʝʥʠʷ (ʫ 85,3% ʧʘʮʠʝʥʪʦʚ). 

ʋ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʦʣʴʥʳʭ ʚʳʷʚʣʝʥʳ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʵʫʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʣʩʪʦʡ ʢʠʰʢʠ: ʠʟʤʝʥʝʥʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʙʠʬʠʜʦʙʘʢʪʝʨʠʡ, ʣʘʢʪʦʙʘʢʪʝʨʠʡ ʠ ʢʠʰʝʯʥʦʡ 

ʧʘʣʦʯʢʠ; ʦʪʤʝʯʝʥʳ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʬʣʦʨʳ ʪʦʣʩʪʦʡ ʢʠʰʢʠ; ʚʳʷʚʣʝʥ ʚʳʩʦʢʠʡ 
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ʧʨʦʮʝʥʪ ʚʳʩʝʚʘʥʠʷ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ: ʛʝʤʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʣʘʢʪʦʟʦʥʝʛʘʪʠʚʥʳʭ ʰʪʘʤʤʦʚ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ, ʢʣʦʩʪʨʠʜʠʡ, ʛʨʠʙʦʚ ʨʦʜʘ ʂʘʥʜʠʜʘ. 

ʋ 95,0% ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʙʦʣʴʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʮʝʥʦʟʘ ʢʠʰʝʯʥʠʢʘ [1ï2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʝʥʦʤʘ, ʵʧʠʛʝʥʦʤʘ, ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʠ 

ʚʳʷʚʣʷʪʴ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʠʣʠ ʚʥʦʚʴ ʩʦʟʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʪʝ, ʢʦʪʦʨʳʝ  ʠʤʝʶʪ 

ʵʧʠʛʝʥʦʤʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʅʝʡʨʦʦʩʴ çʤʠʢʨʦʙʠʦʪʘ-ʢʠʰʝʯʥʠʢ-ʤʦʟʛè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʪʨʠʮʫ 

ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʚʢʣʶʯʘʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʫʶ ʤʠʢʨʦʙʠʦʪʫ, ʠʤʤʫʥʥʳʝ ʢʣʝʪʢʠ, ʪʢʘʥʠ 

ʢʠʰʝʯʥʠʢʘ, ʞʝʣʝʟʳ, ʚʝʛʝʪʘʪʠʚʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʣʦʞʥʳʤ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʯʝʨʝʟ ʨʷʜ ʘʥʘʪʦʤʠʯʝʩʢʠ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. ɼʦʣʛʦʩʨʦʯʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʵʪʦʡ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʨʷʜʘ ʥʘʨʫʰʝʥʠʡ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʘʢʪʠʚʘʮʠʶ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦ-ʥʘʜʧʦʯʝʯʥʠʢʦʚʦʡ ʦʩʠ, 

ʥʝʡʨʦʤʝʜʠʘʪʦʨʥʳʭ ʩʠʩʪʝʤ, ʠʤʤʫʥʥʦʡ ʬʫʥʢʮʠʠ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ [55]. 

ʇʨʦʜʦʣʞʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʪʨʠʣʣʠʦʥʳ ʤʠʢʨʦʙʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʥʘʰ 

ʢʠʰʝʯʥʠʢ, ʷʚʣʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ ʠ, ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ, ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʕʢʩʪʨʘʦʨʜʠʥʘʨʥʘʷ 

ʩʣʦʞʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʢʠʰʝʯʥʠʢʘ ʠ ʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʠʰʝʯʥʳʤ ʵʧʠʪʝʣʠʝʤ ʜʣʷ 

ʧʨʦʷʚʣʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʧʦʚʝʜʝʥʠʝ. H. sapiens ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ, 

ʢʦʪʦʨʘʷ ʤʝʥʷʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʜʠʝʪʫ, ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʩʪʨʝʩʩ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʛʝʥʝʪʠʢʫ, çʩʚʦʶ ʧʦʣʠʧʨʘʛʤʘʟʠʶè ʠ ʪ. ʜ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʠʢʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʦʡ, ʜʠʝʪʠʯʝʩʢʦʡ ʠ 

ʙʠʦʤʠʢʨʦʙʠʦʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ð ʵʪʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ, 

ʤʝʞʚʫʟʦʚʩʢʠʝ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʣʠʷʥʠʷ ʤʦʟʛʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠ ʤʳʩʣʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ [1ï2]. 

ʅʦʚʘʷ ʵʧʠʛʝʥʝʪʠʢʘ H. sapiens ʫʧʨʘʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 

ʩʪʘʨʝʥʠʷ ʠ ʜʦʣʛʦʣʝʪʠʷ ʩ ʙʠʦʣʦʛʠʝʡ, ʙʠʦʬʠʟʠʢʦʡ, ʬʠʟʠʦʣʦʛʠʝʡ ʠ ʬʘʢʪʦʨʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʚ ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʢʨʠʧʮʠʠ. ʉʪʘʨʝʥʠʝ ð ɻ ʪʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

(ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ) ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʡ ʧʦʪʝʨʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ, ʙʦʣʝʟʥʷʤ, ʠ ʢ 

ʩʤʝʨʪʠ. ʇʦʥʠʤʘʥʠʝ ʧʨʠʯʠʥ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʙʣʝʤʥʳʭ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ ʩʪʘʨʝʥʠʝ ʠ ʜʦʣʛʦʣʝʪʠʝ ʯʝʣʦʚʝʢʘ ʦʛʨʦʤʝʥ. ɺ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚʘʞʥʳ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, 

ʚʢʣʘʜ ʛʝʥʝʪʠʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʤʠʥʘʥʪʥʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʜʦʣʛʦʣʝʪʠʷ ʠ ʟʜʦʨʦʚʦʡ 

ʩʪʘʨʦʩʪʠ. ʕʧʠʛʝʥʦʤʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʩʪʘʨʝʥʠʷ ʛʣʫʙʦʢʦ ʚʣʠʷʶʪ ʥʘ ʢʣʝʪʦʯʥʫʶ ʬʫʥʢʮʠʶ 

ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʠʩʨʝʛʫʣʷʮʠʷ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʠ ʭʨʦʤʘʪʠʥʦʚʳʭ ʩʝʪʝʡ, ʚʝʨʦʷʪʥʦ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʪʘʨʝʥʠʷ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʙʠʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʘ ʩʤʦʞʝʪ ʚʳʷʚʠʪʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʠ ʢʦʨʝʡʩʢʠʝ ʫʯʝʥʳʝ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʛʝʧʘʨʠʥ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʤʦʨʩʢʠʭ 

ʚʦʜʦʨʦʩʣʝʡ ʙʣʦʢʠʨʫʝʪ ʥʦʚʳʡ ʢʦʨʦʥʘʚʠʨʫʩ ʣʫʯʰʝ, ʯʝʤ ʨʝʤʜʝʩʠʚʠʨ ð ʛʣʘʚʥʳʡ ʧʨʝʧʘʨʘʪ ʦʪ 
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COVID-19, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʉʐɸ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʘʥʪʠʢʦʘʛʫʣʷʥʪ ʛʝʧʘʨʠʥ ʦʙʣʘʜʘʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʩʨʦʜʩʪʚʦʤ ʩʚʷʟʳʚʘʥʠʷ ʩʦ ʩʧʘʡʢʦʚʳʤ ʙʝʣʢʦʤ (S-ʙʝʣʢʦʤ) SARS-CoV-2 [56]. 

S-ʙʝʣʦʢ SARS-CoV-2 ʙʦʣʝʝ ʧʣʦʪʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤ ʛʝʧʘʨʠʥʦʤ (ʂɼ= ~10-

11M) ʯʝʤ S-ʙʝʣʢʠ ʣʶʙʦʛʦ ʠʟ SARS-CoV (ʂɼ= ~10-7ʄ) ʠʣʠ ɹɺʈʉ-ʂʦɺ (ʂɼ= ~10-9ʄ). ʆʜʥʘʢʦ 

ʥʝʠʟʚʝʩʪʥʦ, ʧʨʠʚʦʜʠʪ ʣʠ ʧʣʦʪʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʛʝʧʘʨʠʥʘ ʩ S-ʙʝʣʢʦʤ SARS-CoV-2 ʢ ʤʦʱʥʦʡ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [57]. 

 

ɺʳʚʦʜʳ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʢʦʛʜʘ ʨʘʮʠʦʥ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ (ʟʜʦʨʦʚʦʛʦ) ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʦʩʪʘʶʪʩʷ 

ʧʦʯʪʠ ʥʝʠʟʤʝʥʥʳʤʠ. 

ʅʦʚʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ çʤʦʟʛʘ ʠ ʤʠʢʨʦʙʠʦʪʳè ð ɻ ʪʦ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʧʘʮʠʝʥʪʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʧʨʘʛʤʘʟʠʠ.  

ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʝʪʳ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʫʣʫʯʰʘʶʪ ʛʣʠʢʝʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʥʘ ʜʠʝʪʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ. ɼʨʫʛʠʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʧʨʠʤʝʥʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʡ-ʠʤʤʫʥʦ-ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ 

ʦʩʠ ʚʢʣʶʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʙʠʦʪʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʠ/ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʜʠʝʪʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʦʬʠʣʷʭ ʤʠʢʨʦʙʠʦʤʘ. 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʠ ʤʠʢʨʦʙʠʦʪʘ ʩʦʚʤʝʩʪʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ, ʠ ʠʭ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʠʩʪʝʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʘ ʪʝʩʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʠ ʦʙʱʠʡ ʩʦʩʪʘʚ, ʠ ʙʦʛʘʪʩʪʚʦ ʤʠʢʨʦʙʠʦʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʤʦʜʫʣʷʮʠʠ 

ʠʤʤʫʥʠʪʝʪʘ ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʚʘʢʮʠʥʘʮʠʠ. 

ʅʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʙʠʦʠʥʬʦʨʤʘʪʠʢʠ, ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʧʝʨʝʢʨʝʩʪʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʠʢʨʦʙʠʦʪʦʡ ʠ ʠʤʤʫʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ 

ʯʝʣʦʚʝʢʘ. 

ʄʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʥʳʡ ʚʣʠʷʪʴ ʥʘ 

ʬʫʥʢʮʠʠ ʘʥʪʠʛʝʥʘ ʚʳʟʳʚʘʪʴ ʟʘʱʠʪʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ (ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ), ʜʝʡʩʪʚʫʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʦʛʦ ʘʜʲʶʚʘʥʪʘ ʚʘʢʮʠʥʳ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʟʜʦʨʦʚʘʷ ʙʠʦʤʠʢʨʦʙʠʦʪʘ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ 

ʫʧʨʘʚʣʷʝʤʦʝ ʟʘʱʠʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ/ʧʝʨʝʛʨʫʟʢʘ ï ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʨʘʙʦʪʫ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʘʥʜʝʤʠʯʝʩʢʠʝ ʘʪʘʢʠ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʠʤʤʫʥʠʟʘʮʠʠ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʚʘʢʮʠʥʘʮʠʠ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ. 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʙʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ (ʥʦʚʦʛʦ) ʧʦʢʦʣʝʥʠʷ ʩʦʟʜʘʶʪ ʙʠʦʤʘʨʢʝʨʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʟʜʦʨʦʚʦʡ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʠʪʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʢʘʢ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʜʣʷ ʙʠʦʤʠʢʨʦʙʠʦʪʳ ʚ ʯʘʩʪʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʦʣʝʝ ʜʚʫʭ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʧʦʣʫʯʘʶʪ 

ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ ʧʦʯʝʯʥʫʶ ʪʝʨʘʧʠʶ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʥʦ ʧʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʧʦʜʩʯʝʪʘʤ ʵʪʦ 

ʣʠʰʴ 10% ʧʘʮʠʝʥʪʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʥʝʡ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʚʘʞʥʦʡ 

ʧʦʚʳʰʝʥʠʝ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʧʨʠʯʠʥ ʭʨʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʩ ʮʝʣʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʝʝ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ. ʇʦ 

ɸʟʝʨʙʘʡʜʞʘʥʫ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘ ʛʝʤʦʜʠʘʣʠʟʝ ʚ ʜʠʥʘʤʠʢʝ. ʇʨʠ ɻ ʪʦʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʢʘʢ ʯʠʩʣʦ ʛʝʤʦʜʠʘʣʠʟʥʳʭ ʮʝʥʪʨʦʚ, ʪʘʢ ʠ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʛʝʤʦʜʠʘʣʠʟʘ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʜʠʘʣʠʟʘ ʩ 2014 ʧʦ 2019 ʛʦʜʳ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʥʘ 

+15,8% ʚ 2015 ʛʦʜʫ, +16,9% ʚ 2016 ʛʦʜʫ, +13,0% ʚ 2017 ʛʦʜʫ, +1,7% ʚ 2018 ʛʦʜʫ, +3,3%  ʚ 

2019 ʛʦʜʫ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʦʣʴʥʳʭ ʥʘ ʛʝʤʦʜʠʘʣʠʟʝ ʘʧʧʘʨʘʪʘʤʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 0,4 ʚ 

2014 ʛʦʜʫ ʜʦ 0,7 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ 2019 ʛʦʜʳ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʧʦʣʫʯʝʥʥʳʭ 

ʙʦʣʴʥʳʤʠ ʩʝʘʥʩʦʚ ʜʠʘʣʠʟʘ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʠʣʘ ʚ 2017 ʛʦʜʫ +16,7%, 2016 ʛʦʜʫ +12,1%, 

2015 ʛʦʜʫ +5,4%, 2018 ʛʦʜʫ +1,3%, 2019 ʛʦʜʫ +0,3%. ɺ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ  ʢʣʠʥʠʯʝʩʢʦʡ 

ʫʨʦʣʦʛʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʝ ʠʤ. ʘʢʘʜ. ʄ. ɼ. ɼʞʘʚʘʜ-ʟʘʜʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʘʥʩʦʚ ʜʠʘʣʠʟʘ 

ʦʪʤʝʯʘʣʦʩʴ ʚ 2016 ʛʦʜʫ (+9,4%), 2016 ʛʦʜʫ (+9,4%) ʠ 2017 ʛʦʜʫ (+5,2%). ɺʳʷʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ 

ʤʫʞʯʠʥ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ (RR=1,470, 95% ɼʀ 

1,007ï2,146), ʘ ʫ ʞʝʥʱʠʥ ð ʦʞʠʨʝʥʠʝ (RR=3,366, 95% ɼʀ 2,286ï4,954), ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ 

ʘʥʝʤʠʷ (RR=2,859, 95% ɼʀ 2,516ï3,249), ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (RR=1,170, 95% 

ɼʀ 1,006ï1,359),  ʧʦʯʝʯʥʦïʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (RR=1,110, 95% ɼʀ 1,008ï1,222). ʅʝʦʙʭʦʜʠʤʦ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ 

ʪʝʨʘʧʠʝʡ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ ʛʦʩʫʜʘʨʩʪʚʦʤ ʨʘʟʚʠʪʠʷ 

ʜʠʘʣʠʟʥʳʭ ʮʝʥʪʨʦʚ. 

 

Abstract. Currently, more than two million people receive renal replacement therapy 

worldwide, but it is estimated that this is only 10% of patients in need. From this point of view, it is 

extremely important to increase caution about identifying risk factors and causes of chronic kidney 

disease in order to prevent it in a timely manner at the primary level. In Azerbaijan, an increase in 

patients on hemodialysis in dynamics was revealed. At the same time, both the number of 

hemodialysis centers and devices for hemodialysis increases. The number of dialysis machines from 
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2014 to 2019 tended to increase by +15.8% in 2015, +16.9% in 2016, +13.0% in 2017, +1.7% in 

2018, +3.3% in 2019. The provision of patients with hemodialysis devices increased from 0.4 in 

2014 to 0.7 per 10 thousand of the population in 2019. The positive trend in dialysis sessions 

received by patients in the republic was +16.7% in 2017, +12.1% in 2016, +5.4% in 2015, +1.3% in 

2018, +0.3% in 2019. In the Javad-zade Republican Clinical Urological Hospital, an increase in 

dialysis sessions was noted in 2016 (+9.4%), 2016 (+9.4%) and 2017 (+5.2%). Identification of 

possible effects of risk factors for chronic kidney disease showed that in men, polycystic kidney 

disease had a statistically significant effect (RR=1.470, 95% CI 1.007ï2.146), and in women, 

obesity (RR=3.366, 95% CI 2.286ï4.954), iron deficiency anemia (RR=2.859, 95% CI 2,516ï

3,249). It is necessary to guarantee state financial support for renal replacement therapy for patients 

with chronic kidney disease, as well as state support for the development of dialysis centers.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʤʦʜʠʘʣʠʟ, ʛʝʤʦʜʠʘʣʠʟʥʳʡ ʘʧʧʘʨʘʪ, ʛʝʤʦʜʠʘʣʠʟʥʳʡ ʮʝʥʪʨ, 

ʜʠʘʣʠʟʥʳʡ ʩʝʘʥʩ, ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʧʦʯʝʯʥʘʷ ʪʝʨʘʧʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ, ʬʘʢʪʦʨ ʨʠʩʢʘ, 

ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ. 

 

Keywords: hemodialysis, hemodialysis apparatus, hemodialysis center, dialysis session, renal 

replacement therapy, relative risk, risk factor, chronic kidney disease. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ  ʢʣʠʥʠʯʝʩʢʦʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʝ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ. ɼ. ɼʞʘʚʘʜ-ʟʘʜʝ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2019 ʛʦʜʳ. ʇʨʦʚʦʜʠʣʦʩʴ 

ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ 

(ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʪʝʤʧ ʧʨʠʨʦʩʪʘ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ. ʀʩʧʦʣʴʟʦʚʘʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʧʘʪʦʣʦʛʠʡ ʩʨʝʜʠ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʠʥʬʝʢʮʠʦʥʥʦʡ ʵʪʠʦʣʦʛʠʠ ʠ  ʧʨʠʟʥʘʝʪʩʷ ʢʘʢ ʛʣʦʙʘʣʴʥʘʷ 

ʧʨʦʙʣʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʣʶʯʝʚʘʷ ʜʝʪʝʨʤʠʥʘʥʪʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʠʩʭʦʜʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ [1, ʩ. 3; 2, c. 60; 3; 4, c. 210]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʪ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʩʪʨʘʜʘʝʪ ʩʚʳʰʝ 10% ʥʘʩʝʣʝʥʠʷ 

ʟʝʤʥʦʛʦ ʰʘʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʝʝ ʜʚʫʭ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʧʦʣʫʯʘʶʪ ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ ʧʦʯʝʯʥʫʶ 

ʪʝʨʘʧʠʶ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʥʦ ʧʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʧʦʜʩʯʝʪʘʤ ʵʪʦ ʣʠʰʴ 10% ʧʘʮʠʝʥʪʦʚ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʥʝʡ [5, c. 1258; 6, c. 174; 7, c. 2; 8]. 

ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʨʘʡʥʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʩ ʮʝʣʴʶ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʝʝ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʠʯʥʦʛʦ ʟʚʝʥʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ɸʟʝʨʙʘʡʜʞʘʥʫ ʚʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʥʘ ʛʝʤʦʜʠʘʣʠʟʝ ʚ ʜʠʥʘʤʠʢʝ ʚʦ ʚʩʝ 

ʛʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ +18,7%, +12,6%, +13,8%, +3,0% ʠ +4,5%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʪʝʤʧʫ 

ʧʨʠʨʦʩʪʘ (ʊʘʙʣʠʮʘ 1). 

ʏʠʩʣʦ ʙʦʣʴʥʳʭ ʥʘ ʛʝʤʦʜʠʘʣʠʟʝ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʝ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ. ɼ. ɼʞʘʚʘʜ-ʟʘʜʝ ʩʦʩʪʘʚʠʣʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2016 

ʛʦʜʳ ð 37, ʟʘ ʧʝʨʠʦʜ ʩ 2017 ʧʦ 2019 ʛʦʜʳ ð 40 ʙʦʣʴʥʳʭ.  

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ 

ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩ ̫ʯʠʩʣʦ, ʢʘʢ ʛʝʤʦʜʠʘʣʠʟʥʳʭ ʮʝʥʪʨʦʚ, ʪʘʢ ʠ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 169 

ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʛʝʤʦʜʠʘʣʠʟʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʜʠʘʣʠʟʘ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʩ 2014 ʧʦ 

2019 ʛʦʜʳ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ (445, 516, 604, 682, 693 ʠ 716, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʈʦʩʪ 

ʢʦʣʠʯʝʩʪʚʘ ʘʧʧʘʨʘʪʦʚ ʠʤʝʣʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʠ ʩʦʩʪʘʚʠʣ +15,8% ʚ 2015 ʛ., +16,9% ʚ 

2016 ʛ., +13,0% ʚ 2017 ʛ., +1,7% ʚ 2018 ʛʦʜʫ, +3,3%  ʚ 2019 ʛ. 

 

ʊʘʙʣʠʮʘ 1. 

ʏɸʉʊʆʊɸ ɹʆʃʔʅʓʍ ʅɸ ɻɽʄʆɼʀɸʃʀɿɽ ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ ɺ ɼʀʅɸʄʀʂɽ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ  ɻʦʜʳ 

2014 2015 2016 2017 2018 2019 

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ (ʘʙʩ. ʯʠʩʣʦ) 2504 2973 3350 3814 3927 4106 

ʇʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ: 

ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ 

ð +469 +377 +464 +113 +179 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +18,7 +12,6 +13,8 +3,0 +4,5 

 

ʆʢʘʟʘʥʠʝ ʧʘʮʠʝʥʪʘʤ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ 

ʪʝʨʘʧʠʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʘʧʧʘʨʘʪʘʤʠ ʜʣʷ ʛʝʤʦʜʠʘʣʠʟʘ. ʊʘʢ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʦʣʴʥʳʭ ʥʘ ʛʝʤʦʜʠʘʣʠʟʝ ʘʧʧʘʨʘʪʘʤʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 0,4 ʚ 2014 ʛ. ʜʦ 0,7 ʥʘ 

10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ 2019 ʛʦʜʳ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚʳʷʚʣʝʥʘ ʠ ʚ ʜʠʥʘʤʠʢʝ ʧʦʣʫʯʝʥʥʳʭ ʙʦʣʴʥʳʤʠ ʩʝʘʥʩʦʚ 

ʜʠʘʣʠʟʘ. ʇʨʠʨʦʩʪ ʩʝʘʥʩʦʚ ʜʠʘʣʠʟʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʟʘ 2017 ʛ. (507,7 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) 

ʩʦʩʪʘʚʠʣ +16,7%, 2016 ʛ. (434,1 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) +12,1%, 2015 ʛʦʜ (387,2 ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ) +5,4%, 2018 ʛ. (513,5 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) +1,3%, 2019 ʛ. (515,2 ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ) +0,3%. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ  ʢʣʠʥʠʯʝʩʢʦʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʝ ʠʤ. ʘʢʘʜ. ʄ. ɼ. ɼʞʘʚʘʜ-ʟʘʜʝ, ʛʜʝ ʫʚʝʣʠʯʝʥʠʝ ʩʝʘʥʩʦʚ ʜʠʘʣʠʟʘ ʦʪʤʝʯʘʣʦʩʴ ʚʦ ʚʩʝ 

ʛʦʜʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 2019 ʛ. (ʊʘʙʣʠʮʘ 2).  

ʅʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʚʳʷʚʣʝʥ ʚ 2016 ʛʦʜʫ (+9,4% ʧʦ ʪʝʤʧʫ ʧʨʠʨʦʩʪʘ), 2016 ʛ. (+9,4%) ʠ 

2017 ʛ. (+5,2%), ʥʘʠʤʝʥʴʰʠʡ ʚ 2015 ʛ. (+2,0%). ɺ 2019 ʛ. ʪʝʤʧ ʫʙʳʣʠ ʯʠʩʣʘ ʩʝʘʥʩʦʚ 

ʛʝʤʦʜʠʘʣʠʟʘ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ ð 3,0%. 

 

ʊʘʙʣʠʮʘ 2. 

ʏɸʉʊʆʊɸ ɼʀɸʃʀɿʅʓʍ ʉɽɸʅʉʆɺ ʅɸ 10 ʊʓʉ. ʅɸʉɽʃɽʅʀʗ ɺ ɼʀʅɸʄʀʂɽ 

(ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ  ʢʣʠʥʠʯʝʩʢʘʷ ʫʨʦʣʦʛʠʯʝʩʢʘʷ ʙʦʣʴʥʠʮʘ ʠʤ. ʘʢʘʜ. ʄ. ɼ. ɼʞʘʚʘʜ-ʟʘʜʝ)  

 

ʇʦʢʘʟʘʪʝʣʴ  ɻʦʜʳ  

2014 2015 2016 2017 2018 2019 

ʏʘʩʪʦʪʘ ʜʠʘʣʠʟʥʳʭ ʩʝʘʥʩʦʚ  5,2 5,3 5,8 6,1 6,6 6,4 

ʇʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ: 

ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ 

ð +0,1 +0,5 +0,3 +0,5 -0,2 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +2,0 +9,4 +5,2 +8,2 -3,0 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʢ 

ʥʝʬʨʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʩʣʝʜʦʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʙʝʩʝʜʳ ʩ ʚʨʘʯʦʤ, ʫ ʧʘʮʠʝʥʪʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʬʘʢʪʦʨʘʭ ʨʠʩʢʘ, ʚʣʠʷʶʱʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʧʦʯʢʠ, ʧʦʥʠʤʘʥʠʷ 

ʚʘʞʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ 

ʦʩʦʟʥʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʝʜʝʥʠʷ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 
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ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʩʦʩʪʘʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʨʦʬʠʣʘʢʪʠʢʠ ʩ ʫʯʝʪʦʤ 

ʚʳʷʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʚʳʯʠʩʣʝʥ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ ʫ ʤʫʞʯʠʥ ʠ ʞʝʥʱʠʥ (ʊʘʙʣʠʮʘ 3). ʇʨʠ ʵʪʦʤ, ʥʝ 

ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʣʠʷʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʯʘʩʪʦʪʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʫ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʤʫʞʯʠʥ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʤ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪʝ (RR=1,348, 95% ɼʀ 

0,006ï1,806), ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ (RR=1,296, 95% ɼʀ 0,637ï2,634), ʩʘʭʘʨʥʦʤ ʜʠʘʙʝʪʝ 

(RR=1,266, 95% ɼʀ 0,910ï1,761), ʭʨʦʥʠʯʝʩʢʦʤ ʧʠʝʣʦʥʝʬʨʠʪʝ (RR=1,043, 95% ɼʀ 0,993ï

1,096) ʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ (RR=1,033, 95% ɼʀ 0,456ï2,342).  

 

ʊʘʙʣʠʮʘ 3. 

ʆʎɽʅʂɸ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ,  

ɺʃʀʗʖʑʀʍ ʅɸ ʈɸɿɺʀʊʀɽ ʍʈʆʅʀʏɽʉʂʆʁ ɹʆʃɽɿʅʀ ʇʆʏɽʂ (n=1265) 
 

ʌʘʢʪʦʨ ʨʠʩʢʘ ʇʦʣ RR1 CI1 RR2 CI2 

ʤʫʞʯʠʥʳ 

(n=781) 

ʞʝʥʱʠʥʳ 

(n=484) 

ʬʘʢʪʦʨ ʨʠʩʢʘ 

+  ī +  ī 

ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ  96 685 47 437 1,266 0,910ï

1,761 

0,790 0,568ï

1,099 

ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ 23 758 11 473 1,296 0,637ï

2,634 

0,772 0,380ï

1,569 

ʆʞʠʨʝʥʠʝ 35 746 73 411 0,297 0,202ï

0,437 

3,366 2,286ï

4,954 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 489 292 312 172 0,971 0,892ï

1,058 

1,030 0,945ï

1,121 

ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʩʝʨʜʮʘ 

132 649 97 387 0,843 0,666ï

1,068 

1,186 0,936-

1,502 

ʀʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ 

258 523 187 297 0,855 0,736ï

0,994 

1,170 1,006ï

1,359 

ʇʦʯʝʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 426 355 293 191 0,901 0,818ï

0,992 

1,110 1,008ï

1,222 

ʄʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 108 673 67 417 0,999 0,753-

1,326 

1,001 0,754ï

1,328 

ʍʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ 675 106 401 83 1,043 0,993ï

1,096 

0,959 0,913ï

1,007 

ʍʨʦʥʠʯʝʩʢʠʡ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 

124 657 57 427 1,348 0,006ï

1,806 

0,742 0,554ï

0,994 

ʇʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ 83 698 35 449 1,470 1,007ï

2,146 

0,680 0,466-

0,993 

ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ 206 575 365 119 0,350 0,308ï

0,397 

2,859 2,516ï

3,249 

ɸʫʪʦʠʤʤʫʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 15 766 9 475 1,033 0,456ï

2,342 

0,968 0,427ï

2,195 

ʇʨʠʤʝʯʘʥʠʝ: RR ð ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ, CI ð ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ 95% ɼʀ, ɼʀ ð 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, (+) ð ʥʘʣʠʯʠʝ ʬʘʢʪʦʨʘ ʨʠʩʢʘ, (ī) ð ʦʪʩʫʪʩʪʚʠʝ ʬʘʢʪʦʨʘ ʨʠʩʢʘ, RR1 ð 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ ʫ ʤʫʞʯʠʥ, RR1 ð ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ ʫ ʞʝʥʱʠʥ, CI1 ð ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ 

ʛʨʘʥʠʮʘ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʫ ʤʫʞʯʠʥ, CI1 ð ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ 

ʛʨʘʥʠʮʘ 95% ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʫ ʞʝʥʱʠʥ 

 

ɺʳʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʧʦʣʠʢʠʩʪʦʟʘ ʧʦʯʝʢ ʥʘ ʯʘʩʪʦʪʫ ʠʩʭʦʜʘ 

(RR=1,470, 95% ɼʀ 1,007ï2,146).  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 171 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʥʝʢʦʪʦʨʳʤ ʬʘʢʪʦʨʘʤ ʙʣʠʟʢʠ ʢ ʝʜʠʥʠʮʝ, ʯʪʦ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ. ʕʪʦ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʢʘʢ ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (RR=0,999, 95% ɼʀ 

0,753ï1,326), ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (RR=0,971, 95% ɼʀ 0,892ï1,058) ʠ ʧʦʯʝʯʥʦʢʘʤʝʥʥʘʷ 

ʙʦʣʝʟʥʴ (RR=0,901, 95% ɼʀ 0,818ï0,992). ʅʝʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʚʳʷʚʣʝʥʦ ʠʥʬʝʢʮʠʡ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (RR=0,855, 95% ɼʀ 0,736-0,994), ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ 

(RR=0,843, 95% ɼʀ 0,666ï1,068), ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ (RR=0,350, 95% ɼʀ 0,308ï

0,397) ʠ ʦʞʠʨʝʥʠʷ (RR=0,297, 95% ɼʀ 0,202ï0,437).   

ʋ ʞʝʥʱʠʥ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʦʞʠʨʝʥʠʷ (RR=3,366, 

95% ɼʀ 2,286ï4,954), ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ (RR=2,859, 95% ɼʀ 2,516ï3,249),   

ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (RR=1,170, 95% ɼʀ 1,006ï1,359),  ʧʦʯʝʯʥʦʢʘʤʝʥʥʦʡ 

ʙʦʣʝʟʥʠ (RR=1,110, 95% ɼʀ 1,008ï1,222) ʥʘ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ.  

ʆʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʚʳʷʚʣʝʥʘ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ: ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (RR=1,186, 95% ɼʀ 0,936ï1,502), 

ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (RR=1,001, 95% ɼʀ 0,754ï1,328). ʇʨʠ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ 

(RR=0,968, 95% ɼʀ 0,427ï2,195) ʠ ʭʨʦʥʠʯʝʩʢʦʤ ʧʠʝʣʦʥʝʬʨʠʪʝ (RR=0,959, 95% ɼʀ 0,913ï

1,007) ʚʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ ʙʣʠʟʢʠ ʢ ʝʜʠʥʠʮʝ, ʯʪʦ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʟʥʠ. ʊʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (RR=0,790, 95% ɼʀ 0,568ï1,099), 

ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (RR=0,772, 95% ɼʀ 0,380ï1,569, ʭʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 

(RR=0,742, 95% ɼʀ 0,554ï0,994) ʠ ʧʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ (RR=0,680, 95% ɼʀ 0,466ï0,993) ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʤʫʞʯʠʥ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ (RR=1,470, 95% ɼʀ 1,007ï2,146), ʘ ʫ ʞʝʥʱʠʥ ð ʦʞʠʨʝʥʠʝ (RR=3,366, 95% 

ɼʀ 2,286ï4,954), ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠ ̫(RR=2,859, 95% ɼʀ 2,516ï3,249), ʠʥʬʝʢʮʠʠ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (RR=1,170, 95% ɼʀ 1,006ï1,359), ʧʦʯʝʯʥʦʢʘʤʝʥʥʘ ̫ʙʦʣʝʟʥʴ 

(RR=1,110, 95% ɼʀ 1,008ï1,222).  

 

ɺʳʚʦʜʳ 

ʇʦ ɸʟʝʨʙʘʡʜʞʘʥʫ ʚ ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʙʦʣʴʥʳʭ ʥʘ 

ʜʠʘʣʠʟʝ, ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʯʠʩʣʘ ʜʠʘʣʠʟʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʯʘʩʪʦʪʳ ʩʝʘʥʩʦʚ ʜʠʘʣʠʟʘ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ 2019 ʛʦʜʘ.   

ʅʝʦʙʭʦʜʠʤʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʧʦʯʝʯʥʦʡ ʪʝʨʘʧʠʝʡ ʙʦʣʴʥʳʭ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴ ʁʧʦʯʝʢ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʝʛʦ 

ʛʝʤʦʜʠʘʣʠʟʥʫʶ ʧʦʤʦʱʴ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ ʨʘʟʚʠʪʠʷ ʜʠʘʣʠʟʥʳʭ ʮʝʥʪʨʦʚ.  
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ɸʥʥʦʪʘʮʠʷ. ʌʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʷʚʣʷʶʪʩʷ ʩʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ, ʛʠʧʝʨʪʝʥʟʠʷ, ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʤʦʯʝʢʘʤʝʥʥʘʷ 

ʙʦʣʝʟʥʴ, ʦʙʩʪʨʫʢʮʠʷ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ,  ʩʝʨʜʝʯʥʦï

ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʪ. ʜ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʨʦʣʴ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʚ ʩʨʘʚʥʝʥʠʠ ʧʦ ʜʦʣʝ ʠʭ ʚʣʠʷʥʠʷ 

ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʘ ʨʘʟʚʠʪʠʝ 

ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʫ ʤʫʞʯʠʥ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (H/h=+0,69), 

ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (H/h=+0,71), ʦʞʠʨʝʥʠʝ (H/h=+0,36), ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  

(H/h=+0,70), ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (H/h=+0,62), ʧʦʯʝʯʥʦ-ʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 

(H/h=+0,37), ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (H/h=+0,41), ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ (H/h=+0,39), 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (H/h=+0,81), ʧʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ (H/h=+0,68), ʘʫʪʦʠʤʤʫʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ (H/h=+0,67). ʋ ʞʝʥʱʠʥ ʥʘ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʦʢʘʟʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (H/h=+0,70), ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (H/h=+0,73), ʦʞʠʨʝʥʠʝ 

(H/h=+0,45), ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (H/h=+0,71), ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 

(H/h=+0,52), ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ (H/h=+0,63),  ʧʦʯʝʯʥʦ-ʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 

(H/h=+0,35), ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (H/h=+0,36), ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ (H/h=+0,47), 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (H/h=+0,79), ʧʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ (H/h=+0,59), 

ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ (H/h=+0,37), ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (H/h=+0,66). 

ɼʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʚʳʷʚʣʝʥʳ ʧʨʷʤʳʝ ʩʠʣʴʥʳʝ ʠ ʩʨʝʜʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʫ ʤʫʞʯʠʥ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠ  ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ, ʛʜʝ ʚʳʷʚʣʝʥʳ ʩʣʘʙʳʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ. ʋ ʞʝʥʱʠʥ ʚʳʷʚʣʝʥʳ ʧʨʷʤʳʝ ʩʠʣʴʥʳʝ ʠ ʩʨʝʜʥʠʝ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʣʠʷʥʠʷ. ʇʦʚʳʰʝʥʠʝ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʚʨʘʯʝʡ ʥʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ ʚ ʚʳʷʚʣʝʥʠʠ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ ʠ ʝʝ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ 

ʧʦʯʝʢ.  

 

Abstract. Risk factors for chronic kidney disease include diabetes mellitus, hypertension, 

autoimmune diseases, urinary tract infections, urolithiasis, urinary tract obstruction, toxic effects of 

drugs, cardiovascular diseases, etc. In order to study the effect of several risk factors on 

the development of chronic kidney disease and the role of each factor in comparison with 
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the proportion of their effect on the final result, a dispersion analysis was carried out. It was 

revealed that the development of chronic kidney disease in men is influenced by diabetes mellitus 

(H/h=+0.69), diabetic nephropathy (H/h=+0.71), obesity (H/h=+0.36), arterial hypertension 

(H/h=+0.70), coronary heart disease (H/h=+0.62), renal stone disease (H/h =+0.37), urolithiasis 

(H/h=+0.41), chronic pyelonephritis (H/h=+0.39), chronic glomerulonephritis (H/h=+0.81), 

polycystic kidney disease (H/h=+0.68), autoimmune diseases (H/h=+0.67). In women, diabetes 

mellitus (H/h=+0.70), diabetic nephropathy (H/h=+0.73), obesity (H/h=+0.45), arterial hypertension 

(H/h=+0.71), ischemic heart disease (H/h=+0.52), urinary tract infections (H/h=+0.63), renal stone 

disease (H/h=+0.35), urolithiasis (H/h=+0.36), chronic pyelonephritis (H/h=+0.47), chronic 

glomerulonephritis (H/h=+0.79), polycystic kidney disease (H/h=+0.59), iron deficiency anemia 

(H/h=+0.37), autoimmune diseases (H/h=+0.66). Variance analysis revealed direct strong and 

average correlation relationships of risk factors according to the validity of their negative influence 

in men, with the exception of urinary tract infection and iron deficiency anemia, where weak 

correlation relationships were revealed. In women, direct strong and average correlations of all risk 

factors in the validity of their negative effects were identified. Increasing the wariness of doctors at 

the primary level in identifying risk factors and its timely correction will reduce the incidence of 

chronic kidney disease.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʟʘʙʦʣʝʚʘʥʠʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʨʘʥʥʷʷ 

ʜʠʘʛʥʦʩʪʠʢʘ, ʩʤʝʨʪʥʦʩʪʴ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ. 

 

Keywords: dispersion analysis, diseases, morbidity, early diagnosis, mortality, risk factors, 

chronic kidney disease. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʍʨʦʥʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʧʦʯʝʢ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʭʨʦʥʠʯʝʩʢʠʭ 

ʧʘʪʦʣʦʛʠʡ ʧʦ ʩʤʝʨʪʥʦʩʪʠ ʠ ʚʳʟʳʚʘʝʤʳʤ ʦʩʣʦʞʥʝʥʠʷʤ [1, ʩ. 53; 2, ʩ. 73]. ʃʶʙʦʡ ʙʦʣʴʥʦʡ 

ʤʦʞʝʪ ʩʪʘʪʴ çʥʝʬʨʦʣʦʛʠʯʝʩʢʠʤè, ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʚʣʝʯʝʥʠʝ ʧʦʯʝʢ, ʠ, ʥʘʦʙʦʨʦʪ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʧʦʯʝʢ 

(ʦʩʦʙʝʥʥʦ ʚ 5-ʦʡ ʩʪʘʜʠʠ) ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ. ʂ ʨʠʩʢ-ʬʘʢʪʦʨʘʤ, ʠʥʠʮʠʠʨʫʶʱʠʤ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 

ʦʪʥʦʩʠʪʩʷ ʥʘʣʠʯʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʛʠʧʝʨʪʝʥʟʠʠ, ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠʥʬʝʢʮʠʠ 

ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʦʙʩʪʨʫʢʮʠʷ ʤʦʯʝʚʳʭ ʧʫʪʝʡ, ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʝʧʘʨʘʪʦʚ,  ʘʤʠʣʦʠʜʦʟ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠ ʢʦʩʪʥʦ-ʩʫʩʪʘʚʥʳʝ ʙʦʣʝʟʥʠ, ʦʧʫʭʦʣʠ. ʂ ʨʠʩʢ-

ʬʘʢʪʦʨʘʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʦʪʥʦʩʷʪʩʷ ʚʳʩʦʢʘʷ 

ʩʪʝʧʝʥʴ ʧʨʦʪʝʠʥʫʨʠʠ ʠʣʠ ʛʠʧʝʨʪʝʥʟʠʠ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʠ 

ʢʫʨʝʥʠʝ [3, ʩ. 60; 4; 5, ʩ. 5; 6, ʩ. 18]. 

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʣʝʯʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʣʦʞʥʝʥʠʡ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʥʦ ʠ ʩʥʠʞʝʥʠʶ ʠʥʚʘʣʠʜʠʟʘʮʠʠ, 

ʩʤʝʨʪʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ [2, ʩ. 80]. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʪʨʫʜʥʦʩʪʠ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ 

ʥʝʦʙʭʦʜʠʤʦ ʪʝʩʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʥʝʬʨʦʣʦʛʦʚ ʩ ʚʨʘʯʘʤʠ ʦʙʱʝʡ ʧʨʘʢʪʠʢʠ, ʢʘʨʜʠʦʣʦʛʘʤʠ, 

ʵʥʜʦʢʨʠʥʦʣʦʛʘʤʠ ʜʠʘʙʝʪʦʣʦʛʘʤʠ, ʫʨʦʣʦʛʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ [7, ʩ. 52; 8]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʫʨʦʣʦʛʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʝ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ. ɼ. ɼʞʘʚʘʜ-ʟʘʜʝ ʟʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2019 ʛʦʜʳ. ʇʨʦʚʦʜʠʣʦʩʴ 
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ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʧʦʢʘʟʘʪʝʣʷ ʧʨʘʚʜʦʧʦʜʦʙʠʷ, ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʨʷʜʘ (ʘʙʩʦʣʶʪʥʳʡ ʧʨʠʨʦʩʪ, ʪʝʤʧ ʧʨʠʨʦʩʪʘ), ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʦʩʥʦʚʥʦʡ 

ʧʦʢʘʟʘʪʝʣʴ ʜʠʩʧʝʨʩʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʠ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ). ʀʩʧʦʣʴʟʦʚʘʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʨʝʜʠ ʙʦʣʝʟʥʝʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ, ʩ 2009 ʧʦ 

2018 ʛʦʜʳ ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ  

ʩʦʩʪʘʚʠʣʘ 138,6 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʚ 1,1 ʨʘʟ ʩ 129,3 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ 2009 

ʛʦʜʫ ʜʦ  147,4 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ 2018 ʛʦʜʫ.   

ʉʨʝʜʥʷʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʡ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʠʣ 96,1  ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ, ʨʦʩʪ ʚ 1,3 ʨʘʟ ʩ 80,1 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ 2009 ʛʦʜʫ ʜʦ 108,8 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ 

ʚ 2018 ʛʦʜʫ.  

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ð 51,8 ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ, ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʚ 1,0 ʨʘʟ ʩ 52,8 ʥʘ 10 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ ʜʦ 50,5 ʥʘ 10 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ (ʈʠʩʫʥʦʢ). 

 

 
ʈʠʩʫʥʦʢ. ʏʘʩʪʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʨʛʘʥʦʚ 

ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʦʨʛʘʥʦʚ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 2009ï2018 ʛʦʜʳ. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʙʦʣʝʟʥʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ̫ ʚʣʷʶʱʠʤʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʷ ð ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣ 253,0 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ (2009 ʛ. ð 260,3 ʥʘ 

10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, 2018 ʛ. ð 252,3 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ).  

ʋʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʚ 2,1 ʨʘʟ ʚʳʷʚʣʝʥʦ ʩ 2005 ʛ. (117,2 ʥʘ 

10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʧʦ 2018 ʛ. (252,3 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ).  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʤʝʨʪʥʦʩʪʠ ʧʦ ʢʣʘʩʩʘʤ ʙʦʣʝʟʥʝʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʚ ʧʝʨʠʦʜ 2014ï2018 ʛʦʜʳ ʙʳʣʠ ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (I ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ð 353,6; 344,5; 353,7; 345,8 ʠ 345,3 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (II ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ð 74,2; 76,4; 85,6; 89,0  ʠ 88,8 ʥʘ 

100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʧʠʱʝʚʘʨʝʥʠʷ (III ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ð 
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30,5; 30,0; 29,0; 25,4  ʠ 26,6 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʪʨʘʚʤʳ ʠ ʦʪʨʘʚʣʝʥʠʷ (IV 

ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ð 30,0; 27,8; 28,3; 28,4 ʠ 28,2 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ɹʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ IX ʨʘʥʛʦʚʦʤ ʤʝʩʪʝ ʚ 2014 ʛ. (11,9 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ), 2016 ʛ. (13,1 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), ʚ 2017 ʛ. (13,1 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), ʥʘ X 

ʨʘʥʛʦʚʦʤ ʤʝʩʪʝ ʚ 2015 ʛ. (11,9 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʠ ʥʘ VIII ʨʘʥʛʦʚʦʤ ʤʝʩʪʝ ʚ 2018 ʛ. (12,7 ʥʘ 

10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ). 

ɹʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʣʠ XI ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ʚ 2014 ʛ. (10,5 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ), VIII ʚ 2015 ʛ. (13,3 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), VII ʚ 2016 ʛ. (14,9 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ), VI ʨʘʥʛʦʚʦʝ ʤʝʩʪʦ ð ʚ 2017 ʠ 2018 ʛʦʜʳ (16,9 ʠ 15,9 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺ ʮʝʣʦʤ, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠ ̫ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʙʦʣʝʟʥʝʡ 

ʤʦʯʝʧʦʣʦʚʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ.  

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʥʘ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʨʦʣʴ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʚ ʩʨʘʚʥʝʥʠʠ ʧʦ ʜʦʣʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʢʦʥʝʯʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ (ʊʘʙʣʠʮʘ 1). 

  

ʊʘʙʣʠʮʘ 1.  

ɼʀʉʇɽʈʉʀʆʅʅʓʁ ɸʅɸʃʀɿ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ ʈɸɿɺʀʊʀʗ  

ʍʈʆʅʀʏɽʉʂʆʁ ɹʆʃɽɿʅʀ ʇʆʏɽʂ ʋ ʄʋɾʏʀʅ 
 

 ̄

ʧʧ 

ɺʝʨʦʷʪʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʇʦʢʘʟʘʪʝʣʴ 

Ү2 G2 Fb ʅ/h R 

ɹʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

1. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 0,42 2765,1 85,1 +0,69 47,6 

2. ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ 0,39 2354,2 83,2 +0,71 50,4 

3. ʆʞʠʨʝʥʠʝ  0,27 2113,7 64,7 +0,36 13,0 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

4. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 0,48 2413,0 79,5 +0,70 49,0 

5. ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 0,23 2108,1 54,3 +0,62 38,4 

ɹʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 

1. ʀʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 0,15 1917,2 31,8 +0,24 5,7 

2. ʇʦʯʝʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 0,51 2518,3 86,2 +0,37 13,7 

3. ʄʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 0,38 2044,5 80,7 +0,41 16,8 

4. ʍʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ 0,41 2181,0 73,5 +0,39 15,2 

5. ʍʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 0,40 2063,2 69,4 +0,81 65,6 

6. ʇʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ 0,36 1984,3 54,3 +0,68 46,2 

ɹʦʣʝʟʥʠ ʢʨʦʚʠ, ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ ʤʝʭʘʥʠʟʤ 

1. ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ 0,16 1814,0 48,4 +0,28 7,8 

2. ɸʫʪʦʠʤʤʫʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 0,18 1823,2 49,5 +0,67 44,9 

 

ʇʨʠʤʝʯʘʥʠʝ. ὡ2 ð ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʜʠʩʧʝʨʩʠʠ, G2 ð ʜʝʚʠʘʪ, Fb ð ʢʨʠʪʝʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʌʠʰʝʨʘ, R ð ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (%), ʅ/h ð ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ. 

 

ʅʘ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʫ ʤʫʞʯʠʥ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 

(H/h=+0,69, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=47,6%), ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (H/h=+0,71, ʩʚʷʟʴ 
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ʧʨʷʤʘʷ, ʩʠʣʴʥʘʷ, R=50,4%), ʦʞʠʨʝʥʠʝ (H/h=+0,36, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=13,0%), 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (H/h=+0,70, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʠʣʴʥʘʷ, R=49,0%), ʠʰʝʤʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (H/h=+0,62, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=38,4%), ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ (H/h=+0,24, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʣʘʙʘʷ, R=5,7%),  ʧʦʯʝʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (H/h=+0,37, 

ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʣʘʙʘʷ, R=13,7%), ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (H/h=+0,41, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, 

R=16,8%), ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ (H/h=+0,39, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=15,2%), 

ʭʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (H/h=+0,81, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʠʣʴʥʘʷ, R=62,6%), ʧʦʣʠʢʠʩʪʦʟ 

ʧʦʯʝʢ (H/h=+0,68, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=46,2%), ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ (H/h=+0,28, 

ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʣʘʙʘʷ, R=7,8%), ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (H/h=+0,67, ʩʚʷʟʴ ʧʨʷʤʘʷ, 

ʩʨʝʜʥʷʷ, R=44,9). 

 

ʊʘʙʣʠʮʘ 2. 

ɼʀʉʇɽʈʉʀʆʅʅʓʁ ɸʅɸʃʀɿ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ ʈɸɿɺʀʊʀʗ  

ʍʈʆʅʀʏɽʉʂʆʁ ɹʆʃɽɿʅʀ ʇʆʏɽʂ ʋ ɾɽʅʑʀʅ 
 

 ̄

ʧʧ 

ɺʝʨʦʷʪʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʇʦʢʘʟʘʪʝʣʴ 

Ү2 G2 Fb ʅ/h R 

ɹʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ   

1. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ 0,45 2784,3 85,7 0,70 49,0 

2. ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ 0,42 2813,5 86,3 0,73 53,3 

3. ʆʞʠʨʝʥʠʝ  0,37 2716,6 74,2 0,45 20,2 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

4. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ 0,50 2438,1 79,9 0,71 50,4 

5. ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 0,19 2113,4 54,5 0,52 27,0 

ɹʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 

1. ʀʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ 0,24 1989,7 63,4 0,63 39,7 

2. ʇʦʯʝʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 0,58 2393,0 88,4 0,35 12,2 

3. ʄʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ 0,35 2001,7 79,9 0,36 13,0 

4. ʍʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ 0,44 2237,9 74,8 0,47 22,1 

5. ʍʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ 0,59 2718,0 71,2 0,79 62,4 

6. ʇʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ 0,54 2813,4 55,1 0,59 34,8 

ɹʦʣʝʟʥʠ ʢʨʦʚʠ, ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ ʤʝʭʘʥʠʟʤ 

1. ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ 0,22 1847,3 49,2 0,37 13,7 

2. ɸʫʪʦʠʤʤʫʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 0,33 2018,4 57,3 0,66 43,5 

ʇʨʠʤʝʯʘʥʠʝ. ὡ2 ð ʦʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʜʠʩʧʝʨʩʠʠ, G2 ð ʜʝʚʠʘʪ, Fb ð ʢʨʠʪʝʨʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʌʠʰʝʨʘ, R ð ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ (%), ʅ/h ð ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ. 

 

ʅʘ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʫ ʞʝʥʱʠʥ (ʊʘʙʣʠʮʘ 2) ʦʢʘʟʳʚʘʶʪ ʩʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ (H/h=+0,70, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʠʣʴʥʘʷ, R=49,0%), ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (H/h=+0,73, 

ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʠʣʴʥʘʷ, R=53,3%), ʦʞʠʨʝʥʠʝ (H/h=+0,45, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=20,2%), 

ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (H/h=+0,71, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʠʣʴʥʘʷ, R=50,4%), ʠʰʝʤʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (H/h=+0,52, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=27,0%), ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ 

ʧʫʪʝʡ (H/h=+0,63, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=39,7%), ʧʦʯʝʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (H/h=+0,35, 

ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=12,2%), ʤʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ (H/h=+0,36, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, 

R=13,0%), ʭʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ (H/h=+0,47, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=22,1%), 
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ʭʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (H/h=+0,79, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʠʣʴʥʘʷ, R=62,4%), ʧʦʣʠʢʠʩʪʦʟ 

ʧʦʯʝʢ (H/h=+0,59, ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=34,8%), ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ (H/h=+0,37, 

ʩʚʷʟʴ ʧʨʷʤʘʷ, ʩʨʝʜʥʷʷ, R=13,7%), ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (H/h=+0,66, ʩʚʷʟʴ ʧʨʷʤʘʷ, 

ʩʨʝʜʥʷʷ, R=43,5). 

ʇʨʦʚʝʜʝʥʠʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʧʦ 

ʧʦʣʫ (ʊʘʙʣʠʮʘ 3) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʤʫʞʯʠʥ ʚʝʜʫʱʠʝ ʨʘʥʛʦʚʳʝ ʤʝʩʪʘ ʟʘʥʠʤʘʶʪ ʭʨʦʥʠʯʝʩʢʠʡ 

ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (H/h=+0,81), ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (H/h=+0,71), ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʛʠʧʝʨʪʝʥʟʠʷ  (H/h=+0,70), ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (H/h=+0,69), ʧʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ (H/h=+0,68). ʋ 

ʞʝʥʱʠʥ ʧʨʝʦʙʣʘʜʘʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʢʘʢ ʭʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ (H/h=+0,79), 

ʜʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ (H/h=+0,73), ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ (H/h=+0,71), ʩʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ (H/h=+0,70), ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ (H/h=+0,66). 

 

ʊʘʙʣʠʮʘ 3. 

ʈɸʅɾʀʈʆɺɸʅʀɽ ʌɸʂʊʆʈʆɺ ʈʀʉʂɸ ʈɸɿɺʀʊʀʗ  

ʍʈʆʅʀʏɽʉʂʆʁ ɹʆʃɽɿʅʀ ʇʆʏɽʂ ʇʆ ʇʆʃʋ 
 

 ̄

ʧʧ 

ɺʝʨʦʷʪʥʳʡ ʬʘʢʪʦʨ ʨʠʩʢʘ ʇʦʣ 

ʤʫʞʯʠʥʳ ʞʝʥʱʠʥʳ 

ɹʦʣʝʟʥʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 

1. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ IV IV 

2. ɼʠʘʙʝʪʠʯʝʩʢʘʷ ʥʝʬʨʦʧʘʪʠʷ II  II  

3. ʆʞʠʨʝʥʠʝ  XI  X 

ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ 

4. ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ III  III  

5. ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ VII  VIII  

ɹʦʣʝʟʥʠ ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ 

1. ʀʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ XIII  VI  

2. ʇʦʯʝʯʥʦʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ X XIII  

3. ʄʦʯʝʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ VIII  XII  

4. ʍʨʦʥʠʯʝʩʢʠʡ ʧʠʝʣʦʥʝʬʨʠʪ IX IX 

5. ʍʨʦʥʠʯʝʩʢʠʡ ʛʣʦʤʝʨʫʣʦʥʝʬʨʠʪ I I 

6. ʇʦʣʠʢʠʩʪʦʟ ʧʦʯʝʢ V VII  

ɹʦʣʝʟʥʠ ʢʨʦʚʠ, ʢʨʦʚʝʪʚʦʨʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʪʜʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʚʦʚʣʝʢʘʶʱʠʝ ʠʤʤʫʥʥʳʡ ʤʝʭʘʥʠʟʤ 

1. ɾʝʣʝʟʦʜʝʬʠʮʠʪʥʘʷ ʘʥʝʤʠʷ XII  XI  

2. ɸʫʪʦʠʤʤʫʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ VI  V 

 

ɺʳʚʦʜʳ 

ɼʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ ʚʳʷʚʣʝʥʳ ʧʨʷʤʳʝ ʩʠʣʴʥʳʝ ʠ ʩʨʝʜʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʫ ʤʫʞʯʠʥ. ɿʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʠʥʬʝʢʮʠʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʠ  ʞʝʣʝʟʦʜʝʬʠʮʠʪʥʦʡ ʘʥʝʤʠʠ, ʛʜʝ ʚʳʷʚʣʝʥʳ 

ʩʣʘʙʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ. ʇʨʷʤʳʝ ʩʠʣʴʥʳʝ ʠ ʩʨʝʜʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʧʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʭ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ ʚʳʷʚʣʝʥʳ ʫ ʞʝʥʱʠʥ.  

ʇʦʚʳʰʝʥʠʝ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ ʚʨʘʯʝʡ ʥʘ ʧʝʨʚʠʯʥʦʤ ʫʨʦʚʥʝ ʚ ʚʳʷʚʣʝʥʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʠ ʝʝ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ 

ʧʦʯʝʢ.  
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ɸʥʥʦʪʘʮʠʷ. ʆʙʲʝʤ ʤʠʨʦʚʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʚ 2018 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 1,2 ʪʨʣʥ 

ʜʦʣʣʘʨʦʚ ʉʐɸ, ʘ ʢ 2020 ʛ. ʤʠʨʦʚʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʚʳʨʦʩ ʜʦ 1,5 ʪʨʣʥ ʜʦʣʣʘʨʦʚ. 

ʃʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʟʘʥʷʣʠ ʪʘʢʠʝ ʩʪʨʘʥʳ, ʢʘʢ ʉʐɸ, ʗʧʦʥʠʷ, 

ɻʝʨʤʘʥʠʷ, ʐʚʝʡʮʘʨʠʷ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʨʳʥʢʘ ʩʪʨʘʥ-ʯʣʝʥʦʚ ɽʚʨʘʟʠʡʩʢʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ) ʚ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩʦʩʪʘʚʠʣʘ 2,6%. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ 

ʜʘʣʴʥʝʡʰʠʡ ʨʦʩʪ ʤʠʨʦʚʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʥʘ 5% ʝʞʝʛʦʜʥʦ, ʯʪʦ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʳʩʪʨʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʤʠ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʙʝʟʦʧʘʩʥʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʦʭʨʘʥʳ ʠʭ 

ʟʜʦʨʦʚʴʷ, ʪʘʢ ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʠ ʥʝ ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ 

ʛʦʩʫʜʘʨʩʪʚʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʝʪ ʠ ʦʮʝʥʠʚʘʝʪ ʢʘʯʝʩʪʚʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʧʨʘʚʠʣʘʤ ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ð Good Manufacturing Practice. 

ʅʘʜʣʝʞʘʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʟʘʤʝʥʠʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʥʪʨʦʣʴʥʦ-ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʱʝʥʠʷ, 

ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ, ʯʝʤ ʌʘʨʤʘʢʦʧʝʠ ʠʣʠ ʜʨʫʛʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʦʙʟʦʨʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ 

ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦʩʣʝʜʥʠʭ 15 ʣʝʪ. ɼʣʷ ʧʦʠʩʢʘ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠʟ ʜʦʩʪʫʧʥʳʭ ʠ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʥʘʫʯʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ: ʉyberleninka, PubMed, E-library, 

Medline, J-stage, Hindawi c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʚʳʭ ʩʣʦʚ: Good Manufacturing Practice, 

GMP, pharmaceutical industry, quality of medicines. ʈʝʟʫʣʴʪʘʪʳ. ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʪʦʯʥʠʢʦʚ 

ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, 

ʧʨʝʜʧʦʩʳʣʢʘʤ ʚʥʝʜʨʝʥʠʷ ʩʪʘʥʜʘʨʪʦʚ ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʚ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʤʠʨʦʚʫ  ʁʧʨʘʢʪʠʢʫ. ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʶʤʠʨʫʷ ʜʘʥʥʳʝ 
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ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʥʘʜʣʝʞʘʱʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʭr ʩʨʝʜʩʪʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ 

ʧʦʪʨʝʙʠʪʝʣʝʡ.  

 

Abstract. The volume of the global pharmaceutical market in 2018 amounted to 1.2 trillion 

US dollars, and by 2020 the global pharmaceutical market has grown to 1.5 trillion dollars. 

Countries such as the United States, Japan, Germany, Switzerland and Great Britain took the 

leading positions in the pharmaceutical market, while the market share of the member states of the 

Eurasian Economic Union (EAEU) in the world community was 2.6%. Further growth of the global 

pharmaceutical market is predicted by 5% annually, which may contribute to the rapid production 

and distribution of low-quality pharmaceutical products. One of the main goals of the country is to 

provide the population with effective, high-quality and safe medicines drugs to protect their health, 

since consumers cannot assess the quality of medicines on their own. To accomplish this task in 

developed and developing countries, the state regularly checks and evaluates the quality, efficacy, 

safety, as well as the main pharmacological effects of drugs at all stages of production. In the 

production of drugs, it is necessary to comply with the rules of Good Manufacturing Practice. Good 

Manufacturing Practice is one of the indispensable elements of a modern control and authorization 

system in the field of pharmaceutical circulation, no less important than the Pharmacopoeia or other 

state drug standards. Materials and methods. The review article presents an analysis of published 

scientific works of the last 15 years. To search for reliable information, we used scientific literature 

data from available and open sources placed in scientific electronic databases: Cyberleninka, 

PubMed, E-library, Medline, J-stage, Hindawi using the keywords: Good Manufacturing Practice, 

GMP, pharmaceutical industry, quality of medicines. Results. When analyzing scientific literature 

sources, special attention is paid to the relevance of this problem, the prerequisites for the 

introduction of Good Manufacturing Practice standards in the pharmaceutical industry and world 

practice. Conclusion. Summarizing the scientific literature data, we came to the conclusion that it is 

necessary to comply with the basic requirements of the international Good Manufacturing Practice 

standard for the production of high-quality drugs, which has a positive effect on the health of 

consumers. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʦ ʣʝʢʘʨʩʪʚ, ʥʘʜʣʝʞʘʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

 

Keywords: quality of medicines, good manufacturing practice, pharmaceutical product, 

pharmaceutical industry. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʩʝʢʪʦʨʦʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩ 

ʚʳʩʦʢʦʡ ʧʨʠʙʳʣʴʶ ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ [1ï5]. ʇʦʩʪʦʷʥʥʦʤʫ ʨʦʩʪʫ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʧʨʦʜʘʞʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʦʙʱʠʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʪʝʥʜʝʥʮʠʷ çʩʪʘʨʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷè, ʨʦʩʪ ʫʨʦʚʥʷ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʚ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ. 

ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʨʳʥʦʢ ʨʘʩʪʝʪ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʷ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʢʘʢ 

ʩʝʛʤʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʜʦʙʘʚʦʢ (ɹɸɼ) [6ï7] ʠ ʩʝʛʤʝʥʪ ʛʝʥʝʨʠʢʦʚ [8ï9]. ʅʘ 
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ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʣʷ ʛʝʥʝʨʠʢʦʚ ʥʘ ʨʳʥʢʘʭ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʂʘʥʘʜʳ ʠ ɻʝʨʤʘʥʠʠ 

ʜʦʩʪʠʛʘʝʪ ʫʞʝ 30% ʠ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠ ʜʘʣʴʰʝ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʛʣʦʙʘʣʠʟʘʮʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʳʩʪʨʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ: ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʝ 

(ʢʦʥʪʨʘʬʘʢʪʥʳʝ) ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ (ʃʉ).  

ʂʦʥʪʨʘʬʘʢʪʥʳʝ ʃʉ ʷʚʣʷʶʪʩʷ çʧʨʦʜʫʢʪʘʤʠ-ʧʨʝʩʪʫʧʥʠʢʘʤʠè ð ɻ ʪʦ ʃʉ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʘʢʪʠʚʥʦʡ ʩʫʙʩʪʘʥʮʠʠ ʠʣʠ ʩ ʘʢʪʠʚʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʙʝʟ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʃʉ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʣʦʭʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ 

ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʋʧʦʪʨʝʙʣʝʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʃʉ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤ 

ʨʠʩʢʦʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʪʘʢʠʭ ʃʉ ʥʝ ʦʪʚʝʯʘʝʪ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ. ʀʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʧʨʝʩʪʫʧʣʝʥʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʪʨʠʮʘʝʪ ʧʘʪʝʥʪʥʦʝ ʧʨʘʚʦ ʠ ʧʨʘʚʦ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʪʦʨʛʦʚʦʡ 

ʤʘʨʢʠ, ʥʘʥʦʩʷ ʵʪʠʤ ʫʱʝʨʙ ʟʘʢʦʥʦʧʦʩʣʫʰʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʨʘʥʘʭ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʃʉ ʪʝʨʷʝʪʩʷ ʜʦʚʝʨʠʝ ʢ ʦʨʛʘʥʘʤ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ [10ï11]. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʥʪʨʘʬʘʢʪʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʣʝʯʝʥʠʝ ʠʤʠ ʧʘʮʠʝʥʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʛʦʩʫʜʘʨʩʪʚ [12].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʤʠʨʦʚʦʤ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʨʦʩʪ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʝʧʘʨʘʪʦʚ ʠ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʉ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʢʘʯʝʩʪʚʘ ʠ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʃʉ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ GMP (Good Manufacturing Practice, 

ʥʘʜʣʝʞʘʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ), ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʢʦʥʪʨʦʣʴʥʦ-

ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʘʟʚʠʪʠʝ GMP ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʞʥʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʩʪʦʷʥʥʳʤ  

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ. GMP ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʥʘʙʦʨʫ ʧʨʘʚʠʣ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʜʣ̫ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʷ ʢʘʯʝʩʪʚʘ, 

ʯʠʩʪʦʪʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʃʉ, ʦʪʧʫʱʝʥʥʳʭ ʚ ʨʝʘʣʠʟʘʮʠʶ [13ï14]. 

ʊʘʢʞʝ GMP ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʥʦ ʠ ʧʝʨʩʦʥʘʣ 

(ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ, ʦʙʫʯʝʥʥʳʡ ʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ), ʧʦʤʝʱʝʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

(ʨʘʩʧʦʣʦʞʝʥʠʝ, ʜʠʟʘʡʥ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ), ʜʦʢʫʤʝʥʪʘʮʠʶ (ʧʦʣʥʘʷ ʠʩʪʦʨʠʷ 

ʢʘʞʜʦʡ ʧʘʨʪʠʠ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ), 

ʧʨʦʠʟʚʦʜʩʪʚʦ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʧʝʨʘʮʠʠ), ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ (ʦʪʙʦʨ ʧʨʦʙ, ʪʝʭʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʚʳʧʫʩʢ ʧʨʦʮʝʜʫʨʳ), ʢʦʥʪʨʘʢʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʘʥʘʣʠʟ 

(ʩʦʛʣʘʩʦʚʘʥʦ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ), ʞʘʣʦʙʳ ʠ ʦʪʟʳʚ ʧʨʦʜʫʢʪʘ (ʞʘʣʦʙʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ), ʘ ʪʘʢʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʠʥʩʧʝʢʮʠʶ (ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ GMP). 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ GMP ʢʘʞʜʳʡ ʤʝʥʝʜʞʝʨ ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʣʞʥʳ 

ʨʝʛʫʣʷʨʥʦ ʦʙʫʯʘʪʴ ʠ ʧʦʚʳʰʘʪʴ ʢʚʘʣʠʬʠʢʘʮʠʶ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ [15ï17].  

ʀʩʪʦʨʠʯʝʩʢʠʝ ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʷʚʠʣʠʩʴ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʚʥʝʜʨʝʥʠʷ ʧʨʘʚʠʣ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ: 

ɺ 1902 ʛʦʜʫ ʚʧʝʨʚʳʝ ʙʳʣ ʧʨʠʥʷʪ çɿʘʢʦʥ ʦ ʢʦʥʪʨʦʣʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚè ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʨʦʜʘʚʮʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 
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ʯʠʩʪʦʪʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠʯʠʥʦʡ ʩʪʘʣʘ ʩʤʝʨʪʴ ʙʦʣʝʝ 12 ʜʝʪʝʡ ʦʪ ʜʠʬʪʝʨʠʡʥʦʛʦ 

ʘʥʪʠʪʦʢʩʠʥʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʟʘʨʘʞʝʥ ʞʠʚʦʡ ʩʪʦʣʙʥʷʢʦʚʦʡ ʙʘʢʪʝʨʠʝʡ [18].  

ɺ 1905 ʛʦʜʫ ʢʥʠʛʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɼʞʫʥʛʣʠè ʧʦʤʦʛʣʘ ʢʘʪʘʣʠʟʠʨʦʚʘʪʴ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʤʥʝʥʠʝ ʜʣʷ ʧʝʨʝʤʝʥ. ʂʥʠʛʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʞʫʨʥʘʣʠʩʪʦʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʨʝʬʦʨʤʘʪʦʨʦʤ 

ʕ. ʉʠʥʢʣʝʨʦʤ. ʆʥ ʧʠʩʘʣ ʦ ʯʠʢʘʛʩʢʦʡ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ 

ʞʠʚʦʪʥʳʭ ʫʙʠʚʘʣʠ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʚ ʘʥʪʠʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʢʝ ʧʨʦʜʘʞʠ 

ʪʫʭʣʦʛʦ ʠʣʠ ʙʦʣʴʥʦʛʦ ʤʷʩʘ ʥʘʩʝʣʝʥʠʶ. ʆʥ ʩʦʦʙʱʘʣ, ʯʪʦ ʚ ʤʷʩʥʦʤ ʬʘʨʰʝ ʠʥʦʛʜʘ ʩʦʜʝʨʞʘʪʩʷ 

ʦʩʪʘʥʢʠ ʦʪʨʘʚʣʝʥʥʳʭ ʢʨʳʩ ʠ ʜʘʞʝ ʙʝʜʥʳʭ ʨʘʙʦʯʠʭ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʞʝʨʪʚʘʤʠ ʫʩʪʨʦʡʩʪʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʟʘʚʦʜʝ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʕ. ʉʠʥʢʣʝʨʘ ʷʚʠʣʦʩʴ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʥʝʧʦʜʭʦʜʷʱʠʤ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ ʠ ʙʝʜʩʪʚʝʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʨʘʙʦʯʠʭ 

ʟʘʚʦʜʘ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʠʝʟʞʠʤʠ [19]. ʂʥʠʛʘ ʦʢʘʟʘʣʘ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʘʤʝʨʠʢʘʥʩʢʫʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ. ɺ 1906 ʛʦʜʫ ʂʦʥʛʨʝʩʩ ʧʨʠʥʷʣ çɿʘʢʦʥ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʯʠʩʪʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠè, ʠ ʚʧʝʨʚʳʝ ʩʪʘʣʦ ʥʝʟʘʢʦʥʥʳʤ 

ʧʨʦʜʘʚʘʪʴ ʢʦʥʪʨʘʬʘʢʪʥʫʶ ʧʠʱʫ ʠʣʠ ʤʷʩʦ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʚʧʝʨʚʳʝ ʚʳʜʚʠʥʫʣʠ ʩʝʨʴʝʟʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʨʢʠʨʦʚʢʝ ʚʳʧʫʩʢʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ ʜʦʩʪʦʚʝʨʥʦʡ ʠ 

ʚʢʣʶʯʘʪʴ ʚʩʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ. ʅʝʪʦʯʥʳʝ ʠʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳʝ 

ʩʚʝʜʝʥʠʷ ʩʯʠʪʘʣʠʩʴ ʥʝʟʘʢʦʥʥʳʤʠ. ʊʘʢʞʝ ʩʯʠʪʘʣʠʩʴ ʥʝʜʦʧʫʩʪʠʤʳʤʠ ʥʘʜʧʠʩʠ, ʨʠʩʫʥʢʠ ʠʣʠ 

ʫʟʦʨʳ ʥʘ ʵʪʠʢʝʪʢʝ, ʢʦʪʦʨʳʝ ʥʝʩʣʠ ʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚʚʦʜʠʣʠ ʥʘʩʝʣʝʥʠʝ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʩʚʝʜʝʥʠʡ ʥʘ ʫʧʘʢʦʚʢʝ ʷʚʣʷʣʦʩʴ ʥʘʨʫʰʝʥʠʝʤ [19ï

20]. 

ʉʣʝʜʫʶʱʝʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʷʚʠʣʘʩʴ ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʘʷ ʢʘʪʘʩʪʨʦʬʘ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʦʰʣʘ ʚ 

ʉʐɸ. ɺʧʝʨʚʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩ ʜʦʢʘʟʘʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʧʦʷʚʠʣʠʩʴ ʥʘ ʨʳʥʢʝ ʉʐɸ ʚ 1935 ʛʦʜʫ ʠ ʚʳʟʚʘʣʠ ʙʫʨʥʳʡ ʘʞʠʦʪʘʞ, ʚʦʰʝʜʰʠʡ ʚ ʠʩʪʦʨʠʶ ʢʘʢ 

çSulfa crazeè. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʚ ʝʜʠʥʦʤ ʧʦʨʳʚʝ ʟʘʥʷʣʠʩʴ 

ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʩʫʣʴʬʘʥʠʣʘʤʠʜʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʪʚʝʨʜʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ. ʉʪʨʝʤʷʩʴ ʦʩʪʘʚʠʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʧʦʟʘʜʠ, 

ʢʦʤʧʘʥʠʷ S. E. Massengil ʚ 1937 ʛ. ʧʝʨʚʦʡ ʚʳʧʫʩʪʠʣʘ ʚ ʧʨʦʜʘʞʫ çʕʣʠʢʩʠʨ ʩʫʣʴʬʘʥʠʣʘʤʠʜʘè ʩ 

ʤʘʣʠʥʦʚʳʤ ʚʢʫʩʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʝʤʘ ʥʦʚʦʛʦ ʵʣʠʢʩʠʨʘ ʙʦʣʝʝ 100 ʯʝʣʦʚʝʢ ʫʤʝʨʣʠ, ʤʥʦʛʠʝ 

ʠʟ ʥʠʭ ʜʝʪʠ. ʃʶʜʠ ʩʢʦʥʯʘʣʠʩʴ ʦʪ ʛʝʧʘʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʠ ʥʝʬʨʦʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʦʚ. 

ʇʨʠʯʠʥʦʡ ʩʪʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʵʪʠʣʝʥʛʣʠʢʦʣʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ.  ɺ ʪʦ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝʩʢʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʢʘʟʘʚʰʠʭ ʪʦʢʩʠʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʜʥʘʢʦ ʥʝ 

ʚʩʝ ʫʯʝʥʳʝ ʦʙ ʵʪʦʤ ʟʥʘʣʠ [21]. 

ɺ ʦʪʚʝʪ ʥʘ ʩʫʣʴʬʘʥʠʣʘʤʠʜʥʫʶ ʪʨʘʛʝʜʠʶ ʂʦʥʛʨʝʩʩ ʉʐɸ ʚ 1938 ʛ. ʦʜʦʙʨʠʣ çɿʘʢʦʥ ʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʣʝʢʘʨʩʪʚ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚè. ɺʧʝʨʚʳʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʙʳʣʠ ʜʦʢʘʟʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʧʝʨʝʜ ʧʨʦʜʘʞʝʡ. 

ɼʘʥʥʳʡ ʟʘʢʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʠʣ ʧʦʣʥʦʤʦʯʠʷ FDA (The Food and Drug Administration, 

ɺʝʜʦʤʩʪʚʦ ʧʦ ʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʤʝʜʠʢʘʤʝʥʪʦʚ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʣʫʞʙ ʉʐɸ). 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʧʨʘʚʦ ʥʘʜʟʦʨʘ ʟʘ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʝʡ ʠ ʤʝʜʠʮʠʥʩʢʠʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʝʪʘʣʴʥʳʭ ʧʨʦʚʝʨʦʢ ʧʨʝʜʧʨʠʷʪʠʡ. ɿʘʢʦʥ ʫʞʝʩʪʦʯʠʣ 

ʩʪʘʥʜʘʨʪʳ ʠ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʚʦʜʠʣʦʩʴ ʧʨʘʚʦ ʧʨʦʚʦʜʠʪʴ 

ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ ʦʩʪʘʥʦʚʢʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʘʨʘʪʝʣʴʥʦʡ ʤʝʨʳ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʢʦʥʬʠʩʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʫʛʦʣʦʚʥʦʤʫ ʧʨʝʩʣʝʜʦʚʘʥʠʶ.  

ɺ 1941 ʛʦʜʫ ʙʦʣʝʝ 300 ʯʝʣʦʚʝʢ ʫʤʝʨʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʝʤʘ ʩʫʣʴʬʘʪʠʘʟʦʣʦʚʳʭ ʪʘʙʣʝʪʦʢ, 

ʚ ʩʦʩʪʘʚ ʢʘʞʜʦʡ ʪʘʙʣʝʪʢʠ ʚʭʦʜʠʣʦ 350 ʤʛ ʬʝʥʦʙʘʨʙʠʪʘʣʘ (ʧʩʠʭʦʪʨʦʧʥʦʝ ʩʨʝʜʩʪʚʦ ʩ 

ʫʛʥʝʪʘʶʱʠʤ ʪʠʧʦʤ ʜʝʡʩʪʚʠʷ). ɼʘʥʥʳʡ ʠʥʮʠʜʝʥʪ ʟʘʩʪʘʚʠʣ FDA ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʦʣʥʦʩʪʴʶ ʚʩʝ 
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ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʢ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʯʪʦ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳ GMP. ɺ 1944 ʛ. ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ çʆ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠè, ʨʝʰʘʶʱʠʡ ʧʨʦʙʣʝʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʦʥʪʨʦʣʷ 

ʥʘʜ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ [19ï21].  

ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʚʥʝʜʨʝʥʠʷ GMP. ɺ 1960-ʭ ʛʦʜʘʭ ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʢʘʪʝʛʦʨʠʷ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ð ʛʝʥʝʨʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ) [22]. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʧʨʦʪʠʚʦʙʦʨʩʪʚʝ ʟʘ ʨʳʥʦʢ ʜʣʷ ʥʠʭ ʙʳʣʘ 

ʮʝʥʦʚʘʷ ʢʦʥʢʫʨʝʥʮʠʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʧʳʪʢʘʤ ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʢʘʯʝʩʪʚʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʛʝʥʝʨʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʨʛʘʥʘʤʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʣʝʢʘʨʩʪʚ ʙʳʣʠ ʚʚʝʜʝʥʳ 

ʧʨʘʚʠʣʘ GMP, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢ ʬʘʨʤʘʢʦʧʝʡʥʦʤʫ ʘʥʘʣʠʟʫ ʤʝʪʦʜʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʃʉ, ʚ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ [23ï24].  

ʆʬʠʮʠʘʣʴʥʦ ʩʪʘʥʜʘʨʪʳ GMP ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ 60-ʭ ʛʦʜʘʭ, ʢʦʛʜʘ ʣʠʜʝʨʳ ʦʪʨʘʩʣʠ ʠʤʝʣʠ 

ʜʚʘ ʜʝʩʷʪʢʘ ʣʝʪ ʦʧʳʪʘ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ GMP ʠ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʠʥʩʧʝʢʪʦʨʘʤʠ ʚʝʜʦʤʩʪʚʘ ʧʦ ʧʠʱʝʚʳʤ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʘʤ ʉʐɸ [25]. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʪʝʥ ʦʙʦʙʱʝʥʥʳʡ ʦʧʳʪ ʣʠʜʝʨʦʚ, ʧʝʨʝʜʦʚʳʭ ʠ ʫʩʧʝʰʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʃʉ, ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʦʚ. ɺʩʝ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟʛʦʪʦʚʠʪʝʣʠ ʛʝʥʝʨʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, 

ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʙʣʶʜʘʪʴ ʵʪʠ ʩʪʘʥʜʘʨʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʳʭ ʃʉ.  

ʉʪʘʥʜʘʨʪ GMP ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʝʱʝ ʚ 1963 ʛʦʜʫ [26]. ɸ ʚ 1968 

ʛʦʜʫ ʧʦʣʫʯʠʣ ʩʪʘʪʫʩ ʤʝʞʜʫʥʘʨʦʜʥʳʡ, ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʧʨʠ ʫʯʘʩʪʠʠ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ), ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʦʜʥʦʛʦ ʛʦʜʘ ɺʆɿ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʩʪʘʥʜʘʨʪ GMP ʚʩʝʤ ʩʪʨʘʥʘʤ. 

ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʗʧʦʥʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʣʘʩʴ ʩ 1980-ʭ 

ʛʦʜʦʚ, ʚ ʯʝʤ ʩʪʘʥʜʘʨʪʳ GMP ʩʳʛʨʘʣʠ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ. ɺ 1980-ʭ ʛʦʜʘʭ ʢʦʤʧʘʥʠʷ Takeda ʚ 

ʗʧʦʥʠʠ ʨʘʟʨʘʙʦʪʘʣʘ ʪʨʠ ʚʠʜʘ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʟ ʛʨʫʧʧʳ ʮʝʬʘʣʦʩʧʦʨʠʥʦʚ, ʦʜʥʘʢʦ ʥʝ ʩʤʦʛʣʘ 

ʟʘʧʫʩʪʠʪʴ ʠʭ ʚ ʧʨʦʜʘʞʫ ʚ ʉʐɸ ʠʟ-ʟʘ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ GMP ʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ FDA. ɺ ʩʣʝʜʫʶʱʝʤ ʜʝʩʷʪʠʣʝʪʠʠ 

Takeda ʜʦʙʠʣʘʩʴ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠʟ 

ʨʘʟʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʋʩʧʝʭʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʭʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʳʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ GMP ʩʪʘʥʜʘʨʪʘʤʠ [27ï28].  

ʀʩʪʦʨʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʂʠʪʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ GMP 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʘ. ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʧʨʘʚʠʣ GMP ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʚ 1998 ʛʦʜʫ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʪʘʷ. ɸ ʚ 2010 ʛʦʜʫ ʤʠʥʠʩʪʝʨʩʪʚʦ ʚʳʧʫʩʪʠʣʦ ʫʞʝ 

ʯʝʪʚʝʨʪʫʶ ʚʝʨʩʠʶ ʧʨʘʚʠʣ GMP, ʢʦʪʦʨʘʷ ʚʩʪʫʧʠʣʘ ʚ ʩʠʣʫ ʚ ʤʘʨʪʝ 2011 ʛʦʜʘ [29]. ʉʦʛʣʘʩʥʦ 

ʥʝʜʘʚʥʝʤʫ ʦʪʯʝʪʫ BioPlan Associates, ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʣʘ ʪʨʝʙʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʘʟʨʘʙʦʪʯʠʢʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʂʠʪʘʝ. 

ʆʙʥʘʨʦʜʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʚʝʨʩʠʠ GMP ʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʂʠʪʘʝ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ SDA ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 2016 ʛʦʜʘ, 1 795 ʠʟ 7 179 ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ ʂʠʪʘʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷ ʩʝʨʪʠʬʠʢʘʮʠʠ GMP ʜʣʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ [29ï30], ʯʪʦ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʢ ʙʳʩʪʨʦʤʫ ʩʪʨʝʤʣʝʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʱʠʤ ʩʪʘʥʜʘʨʪʘʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʈʦʩʩʠʷ ʧʨʝʜʧʨʠʥʠʤʘʣʘ ʧʦʧʳʪʢʠ ʧʝʨʝʡʪʠ ʥʘ ʩʪʘʥʜʘʨʪʳ GMP ʩ 1991 ʛʦʜʘ.  ʇʦ ʜʘʥʥʳʤ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ 2016 ʛʦʜʫ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʃʉ ʩʪʘʥʜʘʨʪʳ GMP ʩʪʘʣʠ ʦʙʷʟʘʪʝʣʴʥʳʤʠ. ʂ 2017 ʛʦʜʫ ʥʘ ʩʪʘʥʜʘʨʪʳ GMP 

ʧʝʨʝʰʣʠ ʫʞʝ 78% ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ [31]. ʅʘʯʠʥʘʷ ʩ ʤʘʷ 2017 ʛʦʜʘ 
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ʫʯʘʩʪʥʠʢʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ) (ʈʦʩʩʠʷ, ɹʝʣʘʨʫʩʴ, ʂʘʟʘʭʩʪʘʥ, 

ʂʳʨʛʳʟʩʪʘʥ, ɸʨʤʝʥʠʷ) ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʚ ʨʘʤʢʘʭ ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʫ ʥʘ 

ʦʩʥʦʚʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣ ʥʘʜʣʝʞʘʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ ɽɸʕʉ [32].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ɽɸʕʉ ʚ 2018 ʛ. ʧʨʦʠʟʚʝʜʝʥʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ ʥʘ 9,243 ʤʣʥ ʜʦʣʣʘʨʦʚ, ʧʨʠ ʵʪʦʤ ʥʘ ʈʦʩʩʠʡʩʢʫʶ ʌʝʜʝʨʘʮʠʶ ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ 

ʧʨʠʭʦʜʠʪʩʷ 90,8%, ʥʘ ʈʝʩʧʫʙʣʠʢʫ ɹʝʣʘʨʫʩʴ ð 6,5%, ʈʝʩʧʫʙʣʠʢʫ ʂʘʟʘʭʩʪʘʥ ð 2,4%, 

ʈʝʩʧʫʙʣʠʢʫ ɸʨʤʝʥʠʷ ð 0,2%, ʂʠʨʛʠʟʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ ð 0,04% [33].  

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʦʪʨʘʩʣʴ ɸʨʤʝʥʠʠ. ʆʩʪʘʣʴʥʳʝ ʩʪʨʘʥʳ 

ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʧʦʢʘʟʳʚʘʶʪ ʤʝʜʣʝʥʥʳʡ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʜʝʥʝʞʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 2ï4% ʚ ʛʦʜ. ʆʙ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 

ɽɸʕʉ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʠ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʠʤʧʦʨʪʘ ʠʟ ʪʨʝʪʴʠʭ ʩʪʨʘʥ ʚ 2018 ʛʦʜʫ, ʘ ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʠʝ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʚʦ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʝ. ʆʩʥʦʚʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʩʪʨʘʥ ɽɸʕʉ ʚʦ 

ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ ʩʪʘʣʠ ʉʐɸ, ɻʝʨʤʘʥʠʷ, ʐʚʝʡʮʘʨʠʷ, ʌʨʘʥʮʠʷ, ʀʥʜʠʷ, ʀʪʘʣʠʷ, ʘ ʪʘʢʞʝ 

ɻʨʫʟʠʷ, ʊʘʜʞʠʢʠʩʪʘʥ ʠ ʋʟʙʝʢʠʩʪʘʥ. ɼʝʧʘʨʪʘʤʝʥʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ɽʚʨʘʟʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ʧʨʦʚʦʜʠʪ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʨʳʥʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʩʝʢʪʦʨʘ, ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɽʚʨʘʟʠʡʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ ʩʦʚʤʝʩʪʥʦ ʩʦ ʚʩʝʤʠ ʩʪʦʨʦʥʘʤʠ 

ʧʨʦʜʝʣʘʣʘ ʢʦʣʦʩʩʘʣʴʥʫʶ ʨʘʙʦʪʫ [34]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʘʚʠʣʘʤ GMP ʩʣʝʜʫʶʪ ʙʦʣʝʝ ʚ 40 ʩʪʨʘʥʘʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʘʚʠʣʘ GMP, ʧʨʘʚʠʣʘ GMP ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ, ʩʪʨʘʥ-

ʫʯʘʩʪʥʠʢʦʚ çʩʦʛʣʘʰʝʥʠʷ ʧʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶè, ʯʣʝʥʦʚ ʘʩʩʦʮʠʘʮʠʠ ʩʪʨʘʥ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʘʚʠʣʘ GMP. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 

140 ʩʪʨʘʥ ʫʯʘʩʪʚʫʶʪ ʚ ʩʠʩʪʝʤʝ ʩʝʨʪʠʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʩʦʙʣʶʜʝʥʠʠ ʧʨʘʚʠʣ GMP [35ï36]. 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʣʶʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ GMP ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʃʉ, 

ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉʪʘʥʜʘʨʪʳ GMP ̫ ʚʣʷʶʪʩʷ 

ʧʨʠʟʥʘʥʠʝʤ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʨʳʥʢʘʭ ʤʠʨʘ. 
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Abstract. According to the statistics submitted by the World Health Organization, sugar 

consumption has been constantly increasing worldwide. Craving for sugary foods is a fairly 

common form of addiction. Poor nutrition, caused by external and internal factors, provokes an 

increase in the incidence of obesity, arterial hypertension, and diabetes mellitus. This deadly triad 

annually takes hundreds of thousands of lives across the globe, since the pathologies listed above 

often go hand in hand, being interconnected. The article discusses the problem of using artificial 

and natural sweeteners in diet therapy for diabetes mellitus. Nutritionists around the world are 

concerned about how to preserve the usual sweet taste of dishes and drinks for patients with 

diabetes, on the one hand, yet avoiding additional harm to their health, and possibly improving 

the quality of diabetic life, on the other. The author summarized the materials on recent clinical 

studies on the subject discussed. The article analyses the four sweeteners most commonly used by 

diabetics: fructose, sorbitol, xylitol and honey stevia (Stevia rebaudiana Bertoni) leaf powder. 

Considerable attention is paid to the history of the appearance of each of the substances and 

medicinal raw materials studied. The author indicates their safe properties and possible 

disadvantages of use, as well as side effects. 

 

ɸʥʥʦʪʘʮʠʷ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ 

ʤʠʨʝ ʨʘʩʪʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʩʘʭʘʨʘ. ʊʷʛʘ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʩʣʘʜʢʦʛʦ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʟʘʚʠʩʠʤʦʩʪʠ. ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʥʝʰʥʠʤʠ 

ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʧʨʦʚʦʮʠʨʫʝʪ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʞʠʨʝʥʠʝʤ, ʘʨʪʝʨʠʘʣʴʥʦʡ 

ʛʠʧʝʨʪʝʥʟʠʝʡ, ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʕʪʦ ʩʤʝʨʪʦʥʦʩʥʘʷ ʪʨʠʘʜʘ ʫʥʦʩʠʪ ʩʦʪʥʠ ʪʳʩʷʯ ʞʠʟʥʝʡ 

ʝʞʝʛʦʜʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʘʪʦʣʦʛʠʠ ʯʘʩʪʦ ʠʜʫʪ çʨʫʢʘ ʦʙ ʨʫʢʫè ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʷʚʣʷʷʩʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʠ ʥʘʪʫʨʘʣʴʥʳʭ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ ʚ ʜʠʝʪʦʪʝʨʘʧʠʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. 

ʅʫʪʨʠʮʠʦʣʦʛʠ ʚʩʝʛʦ ʤʠʨʘ ʦʟʘʙʦʯʝʥʳ ʪʝʤ, ʢʘʢ ʩʦʭʨʘʥʠʪʴ ʧʨʠʚʳʯʥʳʡ ʩʣʘʜʢʠʡ ʚʢʫʩ ʙʣʶʜ ʠ 

ʥʘʧʠʪʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪ ʧʘʮʠʝʥʪʳ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʥʝ 

ʧʨʠʯʠʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʨʝʜʘ ʠʭ ʟʜʦʨʦʚʴʶ, ʘ ʚʦʟʤʦʞʥʦ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʧʦʩʣʝʜʥʠʭ, ʩ ʜʨʫʛʦʡ. ʆʙʦʙʱʝʥ ʤʘʪʝʨʠʘʣ ʧʦ ʟʘʨʫʙʝʞʥʳʤ ʢʣʠʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʧʦʩʚʷʱʝʥʥʳʤ ʠʩʩʣʝʜʫʝʤʦʤʫ ʚʦʧʨʦʩʫ. ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʪʴʠ 

ʩʦʩʪʘʚʣʷʝʪ ʘʥʘʣʠʟ ʯʝʪʳʨʝʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʜʠʘʙʝʪʠʢʘʤʠ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ: 

ʬʨʫʢʪʦʟʳ, ʩʦʨʙʠʪʘ, ʢʩʠʣʠʪʘ ʠ ʩʪʝʚʠʠ ʤʝʜʦʚʦʡ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʩʪʦʨʠʠ 
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ʧʦʷʚʣʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. ɸʚʪʦʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ 

ʙʝʟʦʧʘʩʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ.  

 

Keywords: sweetener, diabetes mellitus, diet, nutritionist, healthy lifestyle. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʩʣʘʩʪʠʪʝʣʴ, ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʜʠʝʪʘ, ʥʫʪʨʠʮʠʦʣʦʛ, ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ 

ʞʠʟʥʠ. 

 

 

Introduction 

Sweeteners are becoming more and more popular in the world nowadays both among those 

who lead a healthy lifestyle and ordinary people. Any attempts to restrict or even give up using 

sugar in meals make human beings feel ill at ease. Hence, nutritionists worldwide are puzzled how, 

on the one hand, to preserve the customary taste in foods and drinks we consume, and, on the other 

hand, cause no harm to human health. As for diabetes mellitus (DM), how can one choose a sugar 

substitute that makes a full-fledged substitute for sugar and, at the same time, be safe? Are all 

sweeteners dangerous or is it another myth that requires debunking? Let us have a go at handling 

these issues. 

 

Saccharin history as food additive 

The first sugar substitute was accidentally invented by the Russian chemist Konstantin 

Falberg. He paid attention to the sweet taste of bread he was eating during lunch. It appeared that it 

was not flour that was sweet in taste but the chemistôs fingers. Thus, sulphobenzoic acid was 

discovered. A little later, Falberg synthesized saccharin (E954) from it which he successfully 

patented in 1884. Saccharin is eliminated from the body in its original form with urine.  

A few studies held in 1960s in the US proved saccharin was a carcinogen causing urinary 

bladder cancer in rats. The latter were fed with high dosages of saccharin which exceeded their 

weight. In 1977 the US Food and Drug Administration (FDA), Canada and the USSR banned 

saccharin in the food industry. However, later it was established and confirmed that the permissible 

daily dosage of 5 mg per 1 kg of human weight is completely harmless. In 1991 FDA re-established 

saccharin as safe sweetener. Still the product packaging inscriptions with warnings of possible 

health consequences of saccharin were maintained in 1981ï2000. Nowadays the use of saccharin is 

authorized in more than 90 countries, including Russia. 

Saccharin is used in the food industry as a sweetener and flavoring. It is zero-calorie, from 

300 to 500 times sweeter than sugar. In the production of beverages, it is used as one of the 

components of sweeteners, because when used alone, foods acquire an unpleasant metallic taste. 

But now its use in the food industry is significantly reduced. 

The most popular sugar substitutes among diabetics are fructose, sorbitol, xylitol and stevia. 

 

Fructose impact on glycemic control 

Fructose is the sweetest of all-natural sugars. It is present in all sweet fruits, honey, some 

vegetables, while it is less calorie than sugar and not so harmful to the teeth. Unlike other 

carbohydrates, fructose is involved in intracellular metabolism without insulin. It is removed from 

the blood in a short period of time, as a result, blood sugar rises less than after glucose. The daily 
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allowed intake of fructose is about 35 grams. Fructose is allowed in the diabetic diet. Due to its high 

sweetness, it helps to reduce the consumption of sugar. Its nutritional value is 368 kcal per 

100 grams of dry powder. 

Cozmaôs et al. (2012) meta-analysis inquired into the effect of fructose on glycemic control in 

DM. The research proved that isocaloric exchange of fructose for other carbohydrate improves 

long-term glycemic control, as assessed by glycated blood proteins, without affecting insulin in 

people with diabetes. DM changes the macronutrients metabolism. Hence, the role of diabetic diet 

and the quality of carbohydrates consumed are of considerable interest [1].  

Gomez-Samano et al. (2018) investigated the complications which may be cause by fructose 

intake. Their research was dedicated to possible links between albuminuria and fructose 

consumption in people with T2MD. As many as 136 volunteers participated in a single centre cross-

sectional study and were assessed. The research proved a significant positive link between fructose 

intake and albuminuria in people with T2DM. The scientists reported gender differences in 

albuminuria progress. Despite the fact that fructose intake equalled in male and female participants, 

albuminuria was higher in males then in females. In addition, a high fructose intake (>25 g a day) 

was reported to aggravate oxidative stress and increase uric acid, triglycerides, hence, leading to 

kidney damage (diabetic nephropathy) [2].  

 

Sorbitol use: pros and cons 

Sorbitol (E420) is one of the most popular sugar substitutes on the Russian domestic 

consumer market. The import of sorbitol (mostly from France) totalled 32m USD in 2018 [3]. 

Sorbitol is widely used in the food industry as a natural sweetener and an ingredient with a wide 

range of technological and functional properties. Sorbitol is a colorless sweet crystals, soluble in 

water and alcohol. It is also used in pharmaceuticals, cosmetics and some other areas. Sorbitolôs 

nutritional value is 3.5 kcal/g only. The sweetness of the sugar substitute is 40 per cent lower than 

sugar. At the same time, when consumed, it almost does not lead to a hike of glucose in blood 

because of its poor absorption. Sorbitol glycemic index is equal to 4. As much as 98 per cent of 

sorbitol consumed is absorbed by the human body. It is non-toxic and harmless for human health. 

Sorbitol is widely used in the production of sugar-free confectionery since it adds mass and 

increases structural stability in foodstuffs. The sweetener regulates the moisture content, hence, 

increasing the foods shelf life. Sorbitol absorbs environmental moisture, thereby maintaining 

moisture and extending the shelf life of foodstuffs. For instance, candies, jelly, marshmallow and 

some other products dry out rapidly, their quality deteriorating. Therefore, for better preservation, 

from 5 to 10 per cent of sorbitol is added to them. 

In cosmetics, sorbitol acts as a moisturizer, making human skin velvety and soft. Sorbitol is 

also used as an emulsifier, it gives a certain consistency to the products ð it is used in the 

production of margarine, sauces, egg and fatty products. In addition, sorbitol is a free-flow agent, it 

tends to prevent the dry foods caking (e.g. in concentrates, jelly, puddings, and other powdered 

products). Sorbitol is also used in food production as a complex former and color stabilizer. 

Sorbitol was first extracted from ash-berries in 1868. Its highest concentrations are found in 

ash-berries, blackthorn, cornel, apricots and haws. In subjects diagnosed for as T2DM it is absorbed 

better than glucose and does not require insulin. In addition, sorbitol has an antiketogenic effect 

which is important for patients with ketoacidosis episodes in medical history. Sorbitol affects the 
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activity of the gastrointestinal tract, stimulates the secretion of gastric juice, has a cholagogue effect 

and can be prescribed for hypotonic biliary dyskinesia. However, patients with T2DM are advised 

to make one-month intervals after each 3 months of continuous sorbitol consumption. Fermentation 

of sorbitol in the large intestine can create gastrointestinal discomfort including bloating, gas and 

diarrhea, dehydration, nausea and vomiting. But these effects are not the same for everyone. The 

FDA found sorbitol safe overall and approved its daily dosage of <50 g a day. Its use has not been 

studied well enough in pregnant women to determine whether itôs safe for the fetus. 

 

 

Medical use of xylitol 

Xylitol (E967) was first synthesized in 1891 by Bertrand and Fisher by reducing D-, and L-

xylose with sodium amalgam. Cotton husk, wood raw material (birch), sunflower husk, and other 

agricultural waste served as raw materials for the production of xylitol. The most important 

advantage was the cost-effectiveness of manufacturing these products, because the raw materials 

used for other purposes have almost never used before. Xylitol is absorbed more slowly than 

glucose: its absorption rate is 20 per cent lower than that of glucose. Thus, the sugar substitute can 

be recommended to patients with T2DM. In 2011, the European Food Safety Authority (EFSA) 

approved a marketing claim that foods or beverages containing xylitol or similar artificial 

sweeteners cause lower blood glucose and lower insulin responses compared to sugar-containing 

foods or drinks. Therefore, high dosages of xylitol may cause diarrhea due to its water retention 

effect through accumulation in the intestine. A 40-gramme daily intake of xylitol increases blood 

sugar by 1.1 mmol/l only. Xylitol is reported to enhance oxygen absorption and inhibits the 

formation of acetoacetic acid in liver. The sweetener is allowed for use in patients with DM, 

although it can be prescribed as cholekinetic which forces the gall bladder to contract without any 

side effects observed. Some reports say xylitol can be an allergen, so it should be taken with care by 

highly allergic individuals. 

 

 

Stevia in T2DM 

Stevia is a natural sweetener. Its main component, steviol glycosides, lacks calories and 300 

times sweeter than sugar. Regular consumption of stevia in the permitted dosage (max. 2 mg/kg of 

body weight per day) is beneficial to the whole body.  

FDA approved high-purity steviol glycosides as a safe food additive in the USA in 2008, 

although stevia leaf and crude stevia extracts are not considered safe and do not have FDA approval 

for use in food [4].  

As to stevia consumption by T2DM patients, stevia lowers blood sugar levels, whereas it does 

not change normal sugar. Stevia also has the ability to stimulate insulin secretion in pancreas. Thatôs 

why in some countries, medicines, which have stevia as an ingredient and tea with stevia, are 

included in the mandatory treatment programme for DM. Stevioside helps to restore the sensitivity 

of the bodyôs cells to insulin and increase the penetration of glucose. Contra-indications to the use 

of stevia are idiosyncrasy, hypotension, allergy. 
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Conclusion 

Thus, of the four sweeteners reviewed in the article, only stevia can be considered today as a 

safe alternative to sugar in DM, since it has a minimum of side effects and contraindications. It is 

less toxic than synthetic sugar additives, well-tolerated, has a good taste, and is affordable in price. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ ʩ ʪʚʝʨʜʳʤʠ ʪʝʣʘʤʠ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʘʜʝʥʠʷ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʝʢʪʨʘ ʷʜʝʨ ʠʩʩʣʝʜʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʥʝʦʜʠʤʦʚʳʡ ʣʘʟʝʨ, ʨʘʙʦʪʘʶʱʠʡ ʚ 

ʤʦʥʦʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ.  

 

Abstract. The article analyses about the usage of a modernized experimental setup for 

studying the interaction of laser radiation with solids at different angles of incidence. To register 

and investigation the spectrum of the nuclei in the elements under study, a solid-state neodymium 

laser operating was used in a mono-pulse mode.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʟʝʨ, ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ, ʘʪʦʤ, ʷʜʨʦ, ʩʧʝʢʪʨ, ʧʘʨʘʤʝʪʨ, ʧʣʘʟʤʘ, ʟʘʨʷʜ, 

ʤʠʰʝʥʴ, ʣʝʛʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʝʢʦʤʙʠʥʘʮʠʷ, ʠʟʣʫʯʝʥʠʷ, ʤʥʦʛʦʟʘʨʷʜʥʳʝ ʠʦʥʳ.  

 

Keywords: laser, mass-spectrometry, atom, nucleus, spectrum, parameter, plasma, charge, 

target, radiation, recombination, multiply charged ions. 

 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʢʦʣʴʟʷʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʚʝʨʜʳʭ ʪʝʣ, ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʤʘʩʩ-ʟʘʨʷʜʦʚʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʘʟʝʨʥʦʡ ʧʣʘʟʤʳ, ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʫʛʣʘʭ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ a=18Á ʠ 

85Á. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʤʘʩʩ-ʟʘʨʷʜʦʚʳʝ ʩʧʝʢʪʨʳ ʠʦʥʦʚ ʣʘʟʝʨʥʦʡ ʧʣʘʟʤʳ, ʧʦʣʫʯʘʝʤʳʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʤʦʱʥʦʩʪʠ ʠ ʫʛʣʦʚ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ. ʋʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʣʘ 

ʧʦʣʫʯʘʪʴ ʠ ʠʟʫʯʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʘ ʤʥʦʛʦʟʘʨʷʜʥʳʭ ʠʦʥʦʚ ʣʘʟʝʨʥʦʡ 

ʧʣʘʟʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ ʩʢʦʣʴʟʷʱʝʤ ʧʘʜʝʥʠʠ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 
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ʫʩʪʘʥʦʚʢʘ ʧʨʠʤʝʥʷʣʘʩʴ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʵʬʬʝʢʪʘ çʥʘʢʦʧʣʝʥʠʷè ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ 

ʦʙʣʫʯʝʥʠʠ ʩʢʦʣʴʟʷʱʠʤ ʠʟʣʫʯʝʥʠʝʤ ʣʘʟʝʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʰʝʥʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʦʜʠʤʦʚʳʡ ʣʘʟʝʨ ʩ ʧʣʦʪʥʦʩʪʴʶ ʤʦʱʥʦʩʪʠ 

q=108ï1011 ɺʪ/ʩʤ2 , ʢʦʪʦʨʳʡ ʩʦʙʨʘʥ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 

ʩʦʩʪʦʷʣʘ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʟʣʦʚ: ʣʘʟʝʨʥʦʛʦ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ, ʪʚʝʨʜʦʪʝʣʴʥʦʡ 

ʣʘʟʝʨʥʦʡ ʩʠʩʪʝʤʳ, ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʠʰʝʥʥʦʡ ʢʘʤʝʨʳ, ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ, ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ 

ʩʠʩʪʝʤʳ ʠ ʜʨ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʩʢʦʣʴʟʷʱʠʤ ʧʘʜʝʥʠʝʤ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ ʥʘ ʤʠʰʝʥʴ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʢʝ. 

 

 
 

ʈʠʩʫʥʦʢ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʩʦ ʩʢʦʣʴʟʷʱʠʤ ʧʘʜʝʥʠʝʤ 

ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ ʥʘ ʤʠʰʝʥʴ: 1 ð ʚʘʢʫʫʤʥʘʷ ʢʘʤʝʨʘ, 2 ð ʤʠʰʝʥʴ, 3 ð ʣʘʟʝʨʥʘʷ ʧʣʘʟʤʘ, 4 ð ʦʢʥʦ, 

5 ð ʦʢʦʰʢʠ ʜʣʷ ʚʭʦʜʘ ʣʫʯʘ ʣʘʟʝʨʘ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʫʛʣʘʤʠ,  6 ð ʦʧʪʠʯʝʩʢʘʷ ʣʠʥʟʘ, 7 ð 

ʚʨʝʤʷʧʨʦʣʝʪʥʳʡ ʘʥʘʣʠʟʘʪʦʨ, 8 ð ʛʘʟʦʚʳʡ ʣʘʟʝʨ ʃɻ-126, 9 ð ʤʦʜʫʣʷʪʦʨ ʩʚʝʪʘ, 10 ð ʪʚʝʨʜʦʪʝʣʴʥʳʡ 

ʥʝʦʜʠʤʦʚʳʡ ʣʘʟʝʨ, 11 ð 50% ʧʨʦʟʨʘʯʥʦʝ ʟʝʨʢʘʣʦ, 12 ð ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʘʩʪʠʥʳ, 13 ð ʌʕʂ, 

14 ð ʢʦʣʦʨʠʤʝʪʨ, 15 ð ʜʚʫʭʣʫʯʝʚʦʡ ʦʩʮʠʣʣʦʛʨʘʬ, 16 ð ʢʘʤʝʨʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ, 17 

ð ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʩʝʧʘʨʘʪʦʨ, 18 ð ʱʝʣʴ ʘʥʘʣʠʟʘʪʦʨʘ, 19 ð ɺʕʋ-1 ɸ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠʦʥʦʚ 

ʧʣʘʟʤʳ. 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩ-ʟʘʨʷʜʦʚʳʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʧʝʢʪʨʦʚ ʤʥʦʛʦʟʘʨʷʜʥʳʭ ʠʦʥʦʚ ʣʘʟʝʨʥʦʡ ʧʣʘʟʤʳ ʧʨʠʤʝʥʷʣʩʷ ʚʨʝʤʷʧʨʦʣʝʪʥʳʡ ʘʥʘʣʠʟʘʪʦʨ, 

ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʤʘʩʩïʩʧʝʢʪʨʦʤʝʪʨʦʤ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʷʧʨʦʣʝʪʥʳʡ 

ʘʥʘʣʠʟʘʪʦʨ ʩ ʜʣʠʥʦʡ 150 ʩʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ: ʨʘʟʜʝʣʝʥʠʷ ʠʦʥʦʚ ʧʦ ʩʢʦʨʦʩʪʷʤ ʧʨʠ ʨʘʟʣʝʪʝ 

ʧʣʘʟʤʳ ʚ ʚʘʢʫʫʤ; ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʣʘʟʤʳ ʜʦ 109 ʩʤī3, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʝʥ ʨʘʟʨʳʚ 

ʧʣʘʟʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ; ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠʦʥʥʦʛʦ ʪʦʢʘ ʚ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʜʦ 10ī7 ɸ/ʩʤ2 ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʦʙʲʝʤʥʦʛʦ ʟʘʨʷʜʘ 

ʧʫʯʢʘ ʠʦʥʦʚ ʧʦʩʣʝ ʨʘʟʨʳʚʘ ʧʣʘʟʤʳ ʥʘ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʝ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ. ʅʘʤʠ 

ʤʦʜʝʨʥʠʟʦʚʘʥʘ ʚʘʢʫʫʤʥʘʷ ʢʘʤʝʨʘ ʠ ʣʘʟʝʨʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʦʟʘʨʷʜʥʳʭ 

ʠʦʥʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ ʫʛʣʘʭ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ a=180 ʠ 850 ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ.  

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʜʣʠʥʘ ʚʨʝʤʷʧʨʦʣʝʪʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʟ ʫʩʣʦʚʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʷʤ ʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʪʝʢʪʦʨʘ. ʀʟ ʩʣʝʜʫʶʱʝʛʦ ʩʦʦʪʥʦʰʝʥʠʷ V=L/t ʩʣʝʜʫʝʪ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 
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ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ DV/V = DL/L+Dt/t. ɿʘʜʘʚʘʷ ʦʰʠʙʢʫ ʠʟʤʝʨʝʥʠʷ ʥʝ ʙʦʣʝʝ 1% 

ʧʨʠ V= 108 ʩʤ/ʩ ʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ DL=10ī1 ʩʤ, ʧʦʣʫʯʠʤ ʜʣʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ Dt¢ 10ī2 L/V 10ī8 c.  

ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʚʨʝʤʷʧʨʦʣʝʪʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʢ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤʫ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʫ ʥʘʭʦʜʠʪʩʷ ʱʝʣʴ S1. ʄʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʢʦʥʜʝʥʩʘʪʦʨ ʩ ʨʘʜʠʘʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ, ʫʛʦʣ ʦʪʢʣʦʥʝʥʠʷ ʢʦʪʦʨʦʛʦ j=1270 17ᾳ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʢʫʩʠʨʦʚʢʫ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ [1]:  
 

 

(1) 

 

ʕʢʚʦʧʦʪʝʥʮʠʘʣʳ ʵʪʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʢʨʫʞʥʦʩʪʠ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ 

ʥʝʢʦʪʦʨʳʤ ʵʢʚʦʧʦʪʝʥʮʠʘʣʦʤ u0  
 

 

(2) 

 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʠʤʝʥʷʣʦʩʴ ʩʠʤʤʝʪʨʠʯʝʩʢʦʝ ʧʠʪʘʥʠʝ u1=īu2=u. ʇʨʠ u0 = 0 
 

 
(3) 

 

ʪ. ʝ. ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʤ ʧʠʪʘʥʠʠ ʨʘʜʠʫʩ ʥʫʣʝʚʦʛʦ ʵʢʚʦʧʦʪʝʥʮʠʘʣʘ ʨʘʚʝʥ ʩʨʝʜʥʝʤʫ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʨʘʜʠʫʩʫ ʮʠʣʠʥʜʨʦʚ. ʇʨʠ ʤʘʣʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʮʠʣʠʥʜʨʘʤʠ:  
 

 

(4) 

 

ʆʧʨʝʜʝʣʠʤ ʵʥʝʨʛʠʶ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʠʟʘʪʦʨʘ. ʉʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʯʘʩʪʠʮʫ, 

ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʨʘʜʠʫʩʝ r, ʨʘʚʥʘ ʧʦ ʚʝʣʠʯʠʥʝ: 
 

 

(5) 

 

ɼʘʥʥʘʷ ʩʠʣʘ ʥʘʧʨʘʚʣʝʥʘ ʢ ʦʩʠ ʮʠʣʠʥʜʨʦʚ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʘʩʪʠʮʘ, 

ʚʳʣʝʪʘʶʱʘʷ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʘ r, ʜʚʠʛʘʣʘʩʴ ʧʦ ʥʝʡ, ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ: 
 

 

(6) 

 

ʆʪʩʶʜʘ ʥʘʭʦʜʠʤ ʵʥʝʨʛʠʶ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʠʟʘʪʦʨʘ  
 

 

(7) 
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ɼʣʷ ʥʘʰʝʛʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ r1=11 ʩʤ, r2 = 9 ʩʤ, d=2 ʩʤ. ɺʝʨʭʥʠʡ ʧʨʝʜʝʣ 

ʵʥʝʨʛʠʠ E/Z ʧʨʠ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝʤ 2Āu/d, ʧʨʠ ʢʦʪʦʨʦʤ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʣʦʞʝʥʦ ʥʘʧʨʷʞʝʥʠʝ ʢ ʧʣʘʩʪʠʥʢʘʤ ʙʝʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʙʦʝʚ. 

ʇʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ ~ 1,0 ʢʵɺ/ʩʤ [1], ʯʪʦ ʜʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʥʝʨʛʠʠ ʦʜʥʦʢʨʘʪʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʠʦʥʘ, ʨʘʚʥʦʡ 10 ʢʵɺ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʵɺ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʨʘʩʩʝʷʥʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠ 

ʧʝʨʝʭʦʜʥʦʡ ʦʙʣʘʩʪʴʶ ʤʝʞʜʫ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʠ ʘʥʘʣʠʟʘʪʦʨʦʤ. ɿʘʤʝʪʠʤ, ʯʪʦ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 

1% [1], ʧʨʠʯʝʤ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʵʥʝʨʛʠʡ ʦʥʘ ʦʛʨʘʥʠʯʝʥʘ ʤʘʛʥʠʪʥʳʤʠ ʚʦʟʤʫʱʝʥʠʷʤʠ, 

ʢʦʣʣʠʤʘʮʠʝʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʜʦʚ (ʢʨʘʝʚʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ).  

ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʦʣʷ ɽ ʜʣʷ ʪʘʢʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ: 
 

ḗ  

(8) 

 

ʛʜʝ S2 ð h ʠʨʠʥʘ ʚʳʭʦʜʥʦʡ ʱʝʣʠ. ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʰʠʨʠʥʝ ʱʝʣʠ, 

ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʘʥʘʣʠʟʘʪʦʨʘ Dɽ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ɽ, S2=1 ʤʤ ʩʦʩʪʘʚʣʷʝʪ E/DE =100. 

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʤʘʩʩʘʤ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ:  
 

, 

ʛʜʝ t ð ʚʨʝʤʷ ʧʨʦʣʝʪʘ ʠʦʥʦʚ ʩ ʤʘʩʩʦʡ, ʢʦʪʦʨʘʷ ʝʱʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʝʰʝʥʘ ʦʪ ʩʦʩʝʜʥʝʡ 

ʤʘʩʩʳ ʙʝʟ ʫʯʝʪʘ ʘʙʝʨʨʘʮʠʡ; Dt ð ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʦʥʥʦʛʦ ʧʘʢʝʪʘ ʚʙʣʠʟʠ ʜʝʪʝʢʪʦʨʘ Dt = 

Dt1+Dt2+Dt3+Dt4. 

 

ʆʩʥʦʚʥʳʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʦʥʥʦʛʦ ʧʘʢʝʪʘ, ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ: Dt1 ʦʙʫʩʣʦʚʣʝʥ ʨʘʩʭʦʜʠʤʦʩʪʴʶ ʧʫʯʢʘ ʠʦʥʦʚ ʧʨʠ ʥʘʣʝʪʝ ʥʘ ʠʦʥïʩʧʝʢʪʨʦʤʝʪʨ; Dt2  

ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʦʙʲʝʤʥʦʛʦ ʟʘʨʷʜʘ; Dt3 ʫʯʠʪʳʚʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʣʘʟʝʨʥʦʛʦ 

ʠʤʧʫʣʴʩʘ; Dt4 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʝʯʥʦʡ ʰʠʨʠʥʝ ʯʘʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ, ʚʳʨʝʟʘʝʤʦʛʦ 

ʜʠʘʬʨʘʛʤʦʡ.  

ɺ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʨʝʛʠʩʪʨʘʮʠʷ ʠʦʥʦʚ ʧʣʘʟʤʳ, 

ʦʙʨʘʟʦʚʘʥʥʦʡ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ ʩ ʤʠʰʝʥʴʶ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʤʥʦʞʠʪʝʣʷ ɺʕʋ-1ɸ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ 

ʚʪʦʨʠʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʵʤʠʩʩʠʠ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ, ʤʝʞʜʫ ɺʕʋ-1ɸ ʠ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʚʪʦʨʠʯʥʘʷ ʤʠʰʝʥʴ ʠʟ CuBe (ʤʠʰʝʥʴ ʩʦʚʤʝʩʪʥʦ ʩ ɺʕʋ-1ɸ 

ʦʙʨʘʟʫʝʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, ʜʝʪʝʢʪʦʨ ɼʵʣʠ [2]). ʂʦʵʬʬʠʮʠʝʥʪ ʚʪʦʨʠʯʥʦʡ ʵʤʠʩʩʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʥʝʨʛʠʝʡ, ʟʘʨʷʜʦʤ ʠ ʤʘʩʩʦʡ ʥʘʣʝʪʘʶʱʝʛʦ ʥʘ ʧʝʨʚʳʡ ʜʠʥʦʜ ɺʕʋ  ʠʣʠ ʥʘ ʚʪʦʨʠʯʥʫʶ ʤʠʰʝʥʴ 

ʠʦʥʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʵʢʩʧʝʨʠʤʝʥʪʳ [3ï5], ʢʦʵʬʬʠʮʠʝʥʪ ʚʪʦʨʠʯʥʦʡ ʵʤʠʩʩʠʠ ʧʨʠ ʧʣʦʪʥʦʩʪʠ 

ʤʦʱʥʦʩʪʠ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 1012 ɺʪ/ʩʤ2 ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʥʝʨʛʠʝʡ, ʢʨʘʪʥʦʩʪʴʶ ʟʘʨʷʜʘ ʠ 

ʩʢʦʨʦʩʪʴʶ ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʠʦʥʘʤʠ ʚ ʫʩʢʦʨʷʶʱʝʤ ʧʦʣʝ ʚʪʦʨʠʯʥʦʡ ʤʠʰʝʥʠ. ɺʪʦʨʠʯʥʳʡ 

ʵʣʝʢʪʨʦʥʥʳʡ ʫʤʥʦʞʠʪʝʣʴ ɺʕʋ-1ɸ ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 105, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʪʦʨʠʯʥʦʡ ʤʠʰʝʥʠ ʠʟ CuBe ʩ ʫʩʢʦʨʷʶʱʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʥʝʡ ð 10 ʢʚ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʜʦ ~ 106.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʦʥʥʳʡ ʩʠʛʥʘʣ ʣʘʟʝʨʥʦʡ ʧʣʘʟʤʳ ʩ ʜʝʪʝʢʪʦʨʘ ɺʕʋ-1ɸ ʧʦʜʘʚʘʣʩʷ ʥʘ 

ʜʚʫʭʣʫʯʝʚʦʡ ʠʤʧʫʣʴʩʥʳʡ ʦʩʮʠʣʣʦʛʨʘʬ Cl-74, ʩ ʵʢʨʘʥʘ ʢʦʪʦʨʦʛʦ ʬʠʢʩʠʨʦʚʘʣʩʷ ʥʘ ʬʦʪʦʧʣʝʥʢʫ. 
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ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʦʩʮʠʣʣʦʛʨʘʬʦʤ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʬʦʪʦʵʣʝʤʝʥʪʘ ʌʕʂ-15. ɺ ʢʘʯʝʩʪʚʝ ʬʦʪʦʧʣʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʈʌ-3 ʩ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ 1000 ʝʜ.  

 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʦʧʠʩʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʦʪʥʦʩʷʪʩʷ:  

ïʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ ʩ ʪʚʝʨʜʳʤʠ ʪʝʣʘʤʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʘʜʝʥʠʷ a=180 õ 

850 ʣʫʯʘ ʣʘʟʝʨʘ; 

ïʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ ʠ ʜʦʙʨʦʪʥʘʷ ʨʝʛʠʩʪʨʠʨʫʶʱʘʷ ʘʧʧʘʨʘʪʫʨʘ;  

ïʤʦʜʝʨʥʠʟʦʚʘʥʥʳʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʨʝʤʷʧʨʦʣʝʪʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʠ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʤʘʩʩïʩʧʝʢʪʨʦʤʝʪʨʘ, ʧʦʟʚʦʣʠʣ ʠʩʩʣʝʜʦʚʘʪʴ ʤʥʦʛʦʟʘʨʷʜʥʳʝ ʠʦʥʳ ʧʣʘʟʤʳ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʘʭ ʧʘʜʝʥʠʷ ʠʟʣʫʯʝʥʠʷ ʣʘʟʝʨʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʢʦʣʴʟʷʱʝʤ ʧʘʜʝʥʠʠ ʣʫʯʘ 

ʣʘʟʝʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʩʣʦʞʥʦʛʦ ʵʬʠʨʘ ð ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʝʛʦ ʦʯʠʩʪʢʠ ʠ 

ʩʪʘʙʠʣʠʟʘʮʠʠ. ɼʣʷ ʦʯʠʩʪʢʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʦʪ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʧʨʠʤʝʩʝʡ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʘʜʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ. ɺ ʨʘʙʦʪʝ 

ʠʩʩʣʝʜʦʚʘʥʳ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʣʦʞʥʦʛʦ ʵʬʠʨʘ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-

ʢʩʠʣʦʣ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʝʛʦ ʦʯʠʩʪʢʠ ʩ ʧʦʤʦʱʴʶ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, ʘ ʛʠʜʨʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʦ 

ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ 0,2% ʧʘʣʣʘʜʠʷ ʥʘ ʦʢʩʠʜʝ ʘʣʶʤʠʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʩʘʜʢʠ ʅɻ-2246. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʜʘʣʦʩʴ 

ʧʦʣʫʯʠʪʴ ʩʣʦʞʥʳʡ ʵʬʠʨ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

 

Abstract. In this work are developed the basic electrophysical properties of the ester- 

acetoxymethyl-sec.hexyl-o-xylene; methods for its purification and stabilization. There were chosen 

the adsorption method of thermo-oxidative stabilization to clean dielectric fluid from conductive 

impurities. As a result of The electrophysical characteristics of the acetoxymethyl-sec.hexyl-o-

xylene ester, as well as the method of its purification using alumina, and hydrogenation on a 

catalyst representing 0.2% palladium on alumina and stabilization using additives NG-2246. As a 

result of the research, it was possible to obtain an ester with improved electrophysical parameters. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʠʨʦʚʘʥʠʝ, ʦʯʠʩʪʢʘ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ, 

ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

 

Keywords: hydrogenation, dehydration, dielectric liquid, thermo-oxidative stability. 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ 

ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʬʘʢʪʦʨʦʤ [1ï3], ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʩʦʜʝʨʞʘʥʠʷ ʊʘʙʣʠʮʳ 1 [4ï5], 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʩʪʨʦʛʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʝʝ ʩʠʥʪʝʟʘ, ʷʚʣʷʝʪʩʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʡ. ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʧʠʪʢʠ ʥʝ ʠʩʢʣʶʯʝʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʤʦʞʥʳ ʥʝʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʟʘʜʘʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʠʚʦʜʷʱʠʝ ʢ ʧʦʷʚʣʝʥʠʶ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʢʦʥʝʯʥʦʤ 

ʨʝʞʠʤʝ. ɽʩʣʠ ʜʦʙʘʚʠʪʴ ʩʶʜʘ ʚʦʟʤʦʞʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʭʨʘʥʝʥʠʷ ʥʘ ʩʢʣʘʜʝ ʠʣʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʪʦ ʨʝʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪr ʚʘʪ ɹʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʧʨʠʤʝʩʝʡ, ʚʦʟʥʠ-

ʢʘʶʱʠʭ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʘʭ ʛʠʜʨʦʣʠʟʘ ʠʣʠ ʬʦʪʦʣʠʟʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ.  
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ʊʘʙʣʠʮʘ 1. 

ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀɽ ʀ ʕʃɽʂʊʈʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɼʀʕʃɽʂʊʈʀʏɽʉʂʆʁ 

ɾʀɼʂʆʉʊʀ ɸʎɽʊʆʂʉʀʄɽʊʀʃ-ɺʊʆʈɻɽʂʉʀʃ-ʆ-ʂʉʀʃʆʃ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ɸʮʝʪʦʢʩʠʤʝʪʠʣ-

ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣ 

ʂʘʩʪʦʨʦʚʦʝ ʤʘʩʣʦ 

ʠʥʜʠʡʩʢʦʝ ʤʝʜʠʮʠʥʩʢʦʝ 

ʇʣʦʪʥʦʩʪʴ ʧʨʠ 20 ÁC, ʢʛ/ʤ3 965 958 

ɺʷʟʢʦʩʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ, ʤ2/ʉ10ī6 

ʧʨʠ 20 Áʉ 44,68 ʇʦʨʷʜʢʘ 1000 

ʧʨʠ 70 Áʉ 5,92 56 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ 1,4975 1,4780 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʩʧʳʰʢʠ, Áʉ 162 275 

ʊʘʥʛʝʥʩ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ 

ʧʨʠ 20 ÁC 0,002 0,0014 

ʧʨʠ 90 ÁC 0,02 0,66 

ɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ:   

ʧʨʠ 20 ÁC 5,1 

 

4,52 

 

ʧʨʠ 90 ÁC 4,3 3,90 
 

 

ʊʘʙʣʠʮʘ 2. 

ʄɽʊʆɼʀʂɸ ʆʇʈɽɼɽʃɽʅʀʗ ʌʀɿʀʂʆ-ʍʀʄʀʏɽʉʂʀʍ ʀ ʕʃɽʂʊʈʆʌʀɿʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ɸʎɽʊʆʂʉʀʄɽʊʀʃ-ɺʊʆʈɻɽʂʉʀʃ-ʆ-ʂʉʀʃʆʃɸ 
 

ʇʦʢʘʟʘʪʝʣʴ 
ʋʩʣʦʚʥʦʝ 

ʦʙʦʟʥʘʯʝʥʠʝ 
ʈʘʟʤʝʨʥʦʩʪʴ 

ʄʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦ ɻʆʉʊʋ 

ʇʨʠʤʝʯʘʥʠʝ 

 

ʊ ʟʘʩʪʳʚʘʥʠʷ ʊʟʘʩʪ K 20287-78  

ʊ ʢʠʧʝʥʠʷ ʊʢʠʧ K 18995-6-73  

ʊ ɺʩʧʳʰʢʠ  ʊʚʩʧ K 4333-48  

ʇʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ  
ὲˑ   

 
ʈʝʬʨʘʢʪʦʤʝʪʨ ʀʈʌ-20 

ʇʣʦʪʥʦʩʪʴ  ”  ʢʛ/̍ 1300-74  

ɺʷʟʢʦʩʪʴ 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ  

 ʤ2 /ʩ-1Ͻρπ 
33-82 

 

ʊʝʧʣʦʝʤʢʦʩʪʴ ʉʨ ɼʞ/ʢʛ *K  ʄʝʪʦʜ ʘʜʠʘʙʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʪʦʯʥʦʛʦ ʢʘʣʦʨʠʤʝʪʨʘ ʚ 

ʟʘʤʢʥʫʪʥʦʡ ʩʭʝʤʝ ʮʠʨʢʫʣʷʮʠʠ ʩ 

ʚʝʩʦʚʳʤ ʠʟʤʝʨʝʥʠʝʤ ʨʘʩʭʦʜʘ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ  

‐  6581-75 ʄʦʩʪ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʈ-525 

ʊʘʥʛʝʥʩ ʫʛʣʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ  

 

ὸὫ6581-75  ‏  

ʋʜʝʣʴʥʦʝ 

ʦʙʲʝʤʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ  

”  ʆʤϽ̍  6581-75  

ʊʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ    6581-75 ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʨʠ 

363 K ʚ ʪʝʯʝʥʠʝ 48 ʯ 
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ʕʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-

ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʧʦʩʣʝ ʚʘʢʫʫʤʥʦʡ ʜʠʩʪʠʣʣʷʮʠʠ 

ʠ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʦʪ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʧʨʠʤʝʩʝʡ ʘʜʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʦʢʩʠʜʝ 

ʘʣʶʤʠʥʠʷ [6ï7]. ɺ ʊʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ ʦ-ʢʩʠʣʦʣʘ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ʆʯʠʩʪʢʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʵʬʠʨʘ ʦʪ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʧʨʠʤʝʩʝʡ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʘʜʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʚ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʝ. 

ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʦʩʫʰʢʠ ʜʠʵʣʝʢʪʨʠʢʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʦʜʥʦʣʠʪʨʦʚʫʶ ʢʦʣʙʫ ʩ ʦʪʚʦʜʦʤ 

ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙʳ ʠ ʩʪʝʢʣʷʥʥʦʡ ʧʨʦʙʢʦʡ, ʩʦʝʜʠʥʝʥʥʦʡ ʩ ʪʨʝʭʭʦʜʦʚʳʡ ʢʨʘʥʦʤ. ɺ ʢʦʣʙʫ 

ʧʦʤʝʱʘʣʠ ʞʠʜʢʦʩʪʴ ʠ ʜʦʙʘʚʣʷʣʠ ʢ ʥʝʝ ʟʘʨʘʥʝʝ ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 10% ʦʪ ʚʝʩʘ ʦʯʠʱʘʝʤʦʡ ʞʠʜʢʦʩʪʠ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʜʠʵʣʝʢʪʨʠʢʘ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʢʦʣʙʫ ʟʘʧʦʣʥʷʣʠ ʘʟʦʪʦʤ, ʚʘʢʫʫʤʠʨʦʚʘʣʠ, ʟʘʪʝʤ ʩʥʦʚʘ 

ʧʦʜʘʚʘʣʠ ʘʟʦʪ ʯʝʨʝʟ ʪʨʝʭʭʦʜʦʚʦʡ ʢʨʘʥ. ʇʨʠ ʵʪʦʤ ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ ʞʠʜʢʦʩʪʴ ʩ 

ʦʢʩʠʜʦʤ ʘʣʶʤʠʥʠʷ. ɿʘʪʝʤ ʟʘʢʨʳʪʫʶ ʢʦʣʙʫ ʦʪʩʦʝʜʠʥʷʣʠ ʦʪ ʚʘʢʫʫʤ- ʥʘʩʦʩʘ ʠ ʚʳʜʝʨʞʠʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 90 ÁC. 

ɼʣʷ ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʨʝʘʢʪʦʨ, ʩʥʘʙʞʝʥʥʳʡ ʧʦʨʠʩʪʳʤ ʩʪʝʢʣʷʥʥʳʤ ʬʠʣʴʪʨʦʤ, 

ʦʙʤʦʪʢʦʡ ʠʟ ʥʠʭʨʦʤʦʚʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ. ʈʝʘʢʪʦʨ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ʪʨʫʙʢʫ ʠʟ ʩʪʝʢʣʘ ʧʠʨʝʢʩ ʜʠʘʤʝʪʨʦʤ 30 ʩʤ ʠ ʜʣʠʥʦʡ 50 ʩʤ, ʢʘʨʤʘʥʦʤ ʜʣʷ ʪʝʨʤʦʧʘʨʳ ʠ ʜʚʫʤʷ 

ʦʪʚʦʜʘʤʠ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʦʨʦʜʘ ʩʥʠʟʫ ʠ ʜʣʷ ʟʘʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʩʚʝʨʭʫ. ʅʘ ʚʝʨʭʥʠʡ ʦʪʚʦʜ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʨʠʩʦʝʜʠʥʷʣʩʷ 

ʦʙʨʘʪʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 0,2% ʧʘʣʣʘʜʠʷ ʥʘ ʦʢʩʠʜʝ ʘʣʶʤʠʥʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 

5% ʦʪ ʦʙʲʝʤʘ ʜʠʵʣʝʢʪʨʠʢʘ.  ɺʦʜʦʨʦʜ ʠʟ ʛʝʥʝʨʘʪʦʨʘ ʧʦʜʘʚʘʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 40 ʤʣ/ʤʠʥ ʯʝʨʝʟ 

ʦʩʫʰʠʪʝʣʴ, ʟʘʧʦʣʥʝʥʥʳʡ ʦʢʩʠʜʦʤ ʘʣʶʤʠʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʠʠ 120 ÁC. ʈʝʘʢʮʠʦʥʥʫʶ 

ʩʤʝʩʴ ʧʦʩʣʝ ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʨʦʤʳʚʘʣʠ ʜʦ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ, ʩʫʰʠʣʠ ʥʘʜ ʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ, 

ʧʝʨʝʛʦʥʷʣʠ ʠ ʧʦʜʚʝʨʛʘʣʠ ʦʯʠʩʪʢʝ ʥʘʜ ‎ ὃὰ ὕ. 

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣʘ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ 

ʧʨʦʙʦʶ, ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʦʩʫʰʢʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ [4, 6, 8]. ɺ 

ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ɔ-ʦʢʩʠʜ ʘʣʶʤʠʥʠʷ (ʬʨʘʢʮʠʷ 1,0ï1,5 ʤʤ). ʈʝʟʫʣʴʪʘʪʳ 

ʦʩʫʰʢʠ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ (ʊʘʙʣʠʮʘ 3). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ, ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʦʩʫʰʢʘ ʜʦ 4 ʯʘʩ ʫʣʫʯʰʘʝʪ 

ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ. ɼʣʠʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʝʝ ʩ 

ʘʜʩʦʨʙʝʥʪʦʤ, ʦʯʝʚʠʜʥʦ, ʚʳʟʳʚʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. ʇʨʦʠʩʭʦʜʠʪ ʨʘʟʤʳʚʘʥʠʝ 

ʘʜʩʦʨʙʝʥʪʘ, ʝʛʦ ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʧʳʣʝʚʠʜʥʦʝ ʩʦʩʪʦʷʥʠʝ; ʯʪʦ ʧʨʠʚʦʜʠʪ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʢ 

ʧʦʧʘʜʘʥʠʶ ʤʝʣʢʠʭ ʪʨʫʜʥʦ ʫʜʘʣʷʝʤʳʭ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʯʘʩʪʠʮ ʚ ʜʠʵʣʝʢʪʨʠʯʝʩʢʫʶ ʞʠʜʢʦʩʪʴ, 

ʨʝʟʢʦ ʩʥʠʞʘʶʱʠʭ ʝʝ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʠʯʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʩʣʝʜʦʚ ʭʣʦʨʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-

ʦ-ʢʩʠʣʦʣʘ ʚ ʩʦʩʪʘʚʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʛʠʜʨʦʢʩʠʤʝʪʠʣʧʨʦʠʟʚʦʜʥʦʛʦ [4]. 
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ʊʘʙʣʠʮʘ 3. 

ɺʃʀʗʅʀɽ ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʀ ʆʉʋʐʂʀ ʅɸ ʕʃɽʂʊʈʆʌʀɿʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ 

ɸʎɽʊʆʂʉʀʄɽʊʀʃ-ɺʊʆʈɻɽʂʉʀʃ-ʆ-ʂʉʀʃʆʃɸ 
 

ʕʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ɼʦ 

ʦʩʫʰʢʠ 

ɺʨʝʤʷ ʦʩʫʰʢʠ, ʯʘʩ 

2 4 6 8 10 

ʊʘʥʛʝʥʩ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ 

ʧʨʠ 20 ÁC 0,047 0,003 0,003 0,005 0,042 0,071 

ʧʨʠ 90 ÁC 0,042 0,003 0,03 0,06 0,054 0,073 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 0,049 0,003 0,03 0,07 0,08 0,079 

ɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʧʨʠ 20 ÁC 5,3 5,2 5,1 5,3 5,5 5,7 

ʧʨʠ 90 ÁC 4,7 4,5 4,3 4,5 4,7 4,8 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 4,7 4,5 4,2 4,4 4,6 4,7 

 

ʆʯʠʩʪʢʫ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʛʠʜʨʠʨʦʚʘʥʠʝʤ [9]. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ, ʪʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʫʣʫʯʰʘʝʪ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʞʠʜʢʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 0,2% ʧʘʣʣʘʜʠʷ ʥʘ ʦʢʩʠʜʝ ʘʣʶʤʠʥʠʷ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 5% ʦʪ ʦʙʲʝʤʘ ʜʠʵʣʝʢʪʨʠʢʘ. ɺʦʜʦʨʦʜ ʧʦʜʘʚʘʣʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 40 ʤʣ/ʤʠʥ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʘʢʮʠʠ 100 ÁC. ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʧʦʩʣʝ ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʨʦʤʳʚʘʣʠ ʜʦ 

ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʳ, ʩʫʰʠʣʠ ʥʘʜ ʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ, ʧʝʨʝʛʦʥʷʣʠ ʠ ʧʦʜʚʝʨʛʘʣʠ ʦʯʠʩʪʢʝ ɔ-

ɸl2O3. ʕʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʞʠʜʢʦʩʪʠ ʧʦʩʣʝ ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʊʘʙʣʠʮʝ 4. 
 

ʊʘʙʣʠʮʘ 4. 

ɺʃʀʗʅʀɽ ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʀ ɻʀɼʈʀʈʆɺɸʅʀʗ ɼʀʕʃɽʂʊʈʀʏɽʉʂʆʁ ɾʀɼʂʆʉʊʀ 

ɸʎɽʊʆʂʉʀʄɽʊʀʃ-ɺʊʆʈɻɽʂʉʀʃ-ʆ-ʂʉʀʃʆʃɸ ʅɸ ɽɽ ʕʃɽʂʊʈʆʌʀɿʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ 

 

ʕʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ 

ʇʦʩʣʝ ʛʠʜʨʠʨʦʚʘʥʠʷ, ʯʘʩ 

2 4 6 

ʋʜʝʣʴʥʦʝ ʦʙʲʝʤʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʆʤ ʤ 

ʧʨʠ 20 ÁC 1,57Ĭ1012 1,55Ĭ1012 1,72Ĭ1012 1,32Ĭ1012 

ʧʨʠ 90 ÁC 1,27Ĭ1010 1,22Ĭ1010 8,5Ĭ1010 1,44Ĭ1010 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 1,35Ĭ1010 1,27Ĭ1010 8,9Ĭ1010 1,51Ĭ1010 

ɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʧʨʠ 20 ÁC  5,4 5,3 5,2 5,1 

ʧʨʠ 90 ÁC 4,8 4,5 4,3 4,2 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 4,8 4,4 4,2 4,2 

ʊʘʥʛʝʥʩ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ  

ʧʨʠ 20 ÁC  0,13 0,008 0,004 0,002 

ʧʨʠ 90 ÁC 0,20 0,06 0,02 0,02 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 0,27 0,08 0,04 0,03 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 4 ʧʨʘʢʪʠʯʝʩʢʠ ʯʝʨʝʟ 4 ʯ ʧʦʩʣʝ ʥʘʯʘʣʘ ʛʠʜʨʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʥʠʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʪʝʨʴ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʫʜʝʣʴʥʦʝ ʦʙʲʝʤʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʷʶʪʩʷ 

ʩʣʘʙʦ. 

ʊʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʦʡ ʞʠʜʢʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʝ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʢʠʩʣʝʥʠʶ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ. ʇʦʢʘʟʘʪʝʣʝʤ 
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ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʠʟʤʝʥʝʥʠʷ ʪʘʥʛʝʥʩʘ ʫʛʣʘ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80ï100 ÁC. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʘ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʩʘʜʦʢ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʟʫʯʘʣʦʩʴ ʚʣʠʷʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʧʨʠʩʘʜʢʠ ʥʘ 

ʩʚʦʡʩʪʚʘ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʣʠ 

ʠʟʤʝʥʝʥʠʝ ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠ ʥʘʛʨʝʚʝ ʜʦ 90 ÁC ʚ ʪʝʯʝʥʠʝ 48 ʯ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʩʘʜʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʘʥʪʠʦʢʩʠʜʘʥʪ ʬʝʥʦʣʴʥʦʛʦ ʪʠʧʘ 2,2-

ʤʝʪʠʣʝʥ-ʙʠʩ-6-ʪʨʝʪ-ʙʫʪʠʣ-4-ʤʝʪʠʣ-ʬʝʥʦʣ (ʅɻ-2246) [10]. 

ɺ ʊʘʙʣʠʮʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-

ʢʩʠʣʦʣ ʧʨʠʩʘʜʢʦʡ ʅɻ-2246. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʧʨʠʩʘʜʢʘ ʅɻ-2246 ʚ ʢʦʣʠʯʝʩʪʚʝ 

(0,01% ʤʘʩʩ.) ʧʦʚʳʰʘʝʪ ʪʝʨʤʦʦʢʠʩʣʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-

ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʵʪʘ ʞʠʜʢʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ IV ʢʣʘʩʩʫ (ʪ. ʝ. ʤʘʣʦʪʦʢʩʠʯʥʘ). 

 

ʊʘʙʣʠʮʘ 5. 

ɺʃʀʗʅʀɽ ʇʈʀʉɸɼʂʀ ʅɻ-2246 ʅɸ ʊɽʈʄʆʆʂʀʉʃʀʊɽʃʔʅʋʖ ʉʊɸɹʀʃʔʅʆʉʊʔ ɾʀɼʂʆʉʊʀ 

ɸʎɽʊʆʂʉʀʄɽʊʀʃ-ɺʊʆʈɻɽʂʉʀʃ-ʆ-ʂʉʀʃʆʃɸ 
 

ʕʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
ʂʦʣʠʯʝʩʪʚʦ ʅɻ-2246, % ʤʘʩ 

0,005 0,01 0,05 

ʋʜʝʣʴʥʦʝ ʦʙʲʝʤʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʆʤϽ̍  

ʧʨʠ 25 ÁC 1,72Ĭ1012 1,81Ĭ1012 1,78Ĭ1012 

ʧʨʠ 90 ÁC 5,28Ĭ1011 6,11Ĭ1011 5,35Ĭ1011 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 5,21Ĭ1010 5,35Ĭ1010 5,20Ĭ1010 

ɼʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʧʨʠ 25 ÁC 5,0 5,0 5,0 

ʧʨʠ 90 ÁC 4,3 4,2 4,2 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 4,2 4,1 4,1 

ʊʘʥʛʝʥʩ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ 

ʧʨʠ 25 ÁC 0,003 0,002 0,006 

ʧʨʠ 90 ÁC 0,003 0,002 0,008 

ʧʨʠ 90 ÁC ʯʝʨʝʟ 48 ʯʘʩ 0,004 0,003 0,010 
 

ɺr ʚʦʜʳ 

ɺ ʨʘʙʦʪʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʣʦʞʥʦʛʦ ʵʬʠʨʘ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣʘ, ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʝʛʦ ʦʯʠʩʪʢʠ ʩ 

ʧʦʤʦʱʴʶ ʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ, ʘ ʛʠʜʨʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ 0,2% ʧʘʣʣʘʜʠʷ ʥʘ ʦʢʩʠʜʝ ʘʣʶʤʠʥʠʷ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʩʘʜʢʠ ʅɻ-2246.  

ʇʦʣʫʯʝʥ ʩʣʦʞʥʳʡ ʵʬʠʨ ʘʮʝʪʦʢʩʠʤʝʪʠʣ-ʚʪʦʨʛʝʢʩʠʣ-ʦ-ʢʩʠʣʦʣʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʵʣʝʢʪʨʦ-

ʬʠʟʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʘ ʠʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʥʠʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʫʜʝʣʴʥʦʝ 

ʦʙʲʝʤʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʤʝʥʷʶʪʩʷ ʩʣʘʙʦ. 
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ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʦʛʦ ʢʘʪʦʜʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʘ, ʚ ʢʦʪʦʨʫʶ ʚʚʝʜʝʥʳ ʦʢʦʥʥʳʡ ʩʣʦʡ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʦʡ ʠ ʧʦʛʣʦʱʘʶʱʠʡ ʩʣʦʡ, ʰʠʨʠʥʘ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ 

ʢʦʪʦʨʦʡ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʣʴʥʦ ʩʥʠʟʠʪʴ ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ. ʆʜʥʘʢʦ, ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʡ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʚ ʦʢʦʥʥʦʤ ʩʣʦʝ 

ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʘʨʴʝʨʘ ʜʣʷ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ, ʘ ʵʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ, ʪʘʢ ʢʘʢ ʬʦʪʦʥʳ ʩ ʵʥʝʨʛʠʝʡ 

ʤʝʥʴʰʝʡ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʝʚʨʘʱʝʥʠʝ ʵʥʝʨʛʠʠ. ʊ. ʝ. ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʙʫʜʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ ð ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ 

ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʝʦʜʦʣʝʪʴ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʥʦ ʩʦʟʜʘʚ 

ʛʨʘʜʠʝʥʪ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ. ʊʘʢʦʡ ʛʨʘʜʠʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʦʙʨʘʪʥʦʝ ʚʥʫʪʨʝʥʥʝʝ 

ʧʦʣʝ, ʩʥʠʞʘʶʱʝʝ ʚʳʩʦʪʫ ʙʘʨʴʝʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ 

ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. ʇʦʣʫʯʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʪʦʢʘ ʚʳʭʦʜʘ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, 

ʠʤʝʶʱʝʛʦ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʡ ʢʘʪʦʜ. 
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Abstract. The article presents a theoretical analysis of the features of the operation of 

a thermionic solar energy converter using a heterostructure cathode. A heterostructure is considered, 

into which a window layer with a sufficiently wide band gap and an absorbing layer, the band gap 

of which remains constant, are introduced. This makes it possible to greatly reduce 

the recombination losses at the contact surface. However, the presence of a wide band gap in 

the window layer leads to the emergence of a barrier for the forming photoelectrons, and this, in 

turn, leads to losses during energy conversion, since photons with energies less than the band gap 

stop working for energy conversion. That is, only part of the Sunôs energy will be converted into 

electrical energy ð only part of the solar radiation spectrum is working. It is shown that this 

drawback can be overcome by creating a gradient of the band gap. This gradient makes it possible 

to create a reverse internal field, which reduces the height of the barrier at the contact surface, 

which increases the photoelectron yield and, ultimately, the overall conversion factor of 

the thermionic converter. Theoretical values are obtained for the output current and the conversion 

factor of a thermionic solar energy converter with a heterostructure cathode. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʳʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, 

ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʡ ʢʘʪʦʜ, ʦʢʦʥʥʳʡ ʩʣʦʡ, ʟʘʧʨʝʱʝʥʥʘʷ ʟʦʥʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

 

Keywords: thermionic converter, solar energy, heterostructure cathode, window layer, band 

gap, conversion factor. 

 

ɺʚʝʜʝʥʠʝ 

ɼʚʘ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ï ɻ ʪʦ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʠ ʩʭʝʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʘ ʪʝʧʣʦʚʫʶ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ. ʉʣʘʙʳʤ ʤʝʩʪʦʤ 

ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʵʥʝʨʛʠʶ 

ʪʦʣʴʢʦ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʝʥʠʷ ʉʦʣʥʮʘ, ʭʦʪʷ ʵʥʝʨʛʠʶ ʵʪʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ. ɺ ʩʣʫʯʘʝ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦʚʫʶ ʩʠʪʫʘʮʠʷ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʝʩɹ ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ ʩʦʣʥʮʘ, ʦʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʯʝʥʴ ʥʠʟʢʘʷ [1ï3]. 

ɽʩʪʝʩʪʚʝʥʥʦ ʞʝʣʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʙʲʝʜʠʥʠʪʴ ʦʙʘ ʪʠʧʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʠʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʘʢʠʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ [4ï5], ʦʜʥʘʢʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚʩʝ ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ, ʪʘʢ ʢʘʢ ʦʙʳʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʣʥʝʯʥʳʝ 

ʙʘʪʘʨʝʠ ʚʳʭʦʜʠʣʠ ʠʟ ʩʪʨʦʷ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ [6ï7]. ɺʳʭʦʜ ʙʳʣ ʥʘʡʜʝʥ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʬʦʪʦʥʥʦʛʦ ʫʩʠʣʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʡ ʵʤʠʩʩʠʠ [1].  

ʉʭʝʤʘ ʩ ʬʦʪʦʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʣʝʢʪʨʦʜʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʚʘʢʫʫʤʥʳʤ 

ʧʨʦʤʝʞʫʪʢʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʦʜʘ ʙʝʨʫʪ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʧʨʠʯʝʤ ʰʠʨʠʥʘ ʝʛʦ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʧʦʜʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʥʘʯʝʥʠʷʤ ʵʥʝʨʛʠʠ 

ʩʧʝʢʪʨʘ ʉʦʣʥʮʘ, ʪ. ʝ. ʰʠʨʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʵʥʝʨʛʠʠ ʩʧʝʢʪʨʘ 

ʉʦʣʥʮʘ. ɺʘʞʥʳʡ ʤʦʤʝʥʪ ð ɻ ʪʦ ʥʠʟʢʘʷ ʨʘʙʦʪʘ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʦʚ ʤʘʪʝʨʠʘʣʘ ʢʘʪʦʜʘ. ʇʨʠ 

ʦʩʚʝʱʝʥʠʠ ʪʘʢʦʛʦ ʢʘʪʦʜʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʘʜʘʶʱʠʝ 

ʬʦʪʦʥʳ ʧʦʟʚʦʣʷʶʪ ʵʣʝʢʪʨʦʥʘʤ ʧʨʝʦʜʦʣʝʚʘʪʴ ʟʘʧʨʝʱʝʥʥʫʶ ʟʦʥʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʟʘʩʝʣʝʥʥʦʩʪʠ ɻ ʣʝʢʪʨʦʥʦʚ ʚ ʟʦʥʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚʳʰʝ ʫʨʦʚʥʷ ʨʘʚʥʦʚʝʩʠʷ, ʘ ʪʘʢʞʝ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʨʘʙʦʪʳ ʚʳʭʦʜʘ ʵʣʝʢʪʨʦʥʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚ 
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ʟʦʥʝ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʜʘʥʥʳʡ ʢʘʪʦʜ ʥʘʯʠʥʘʝʪ ʠʩʧʫʩʢʘʪʴ ʙʦʣʴʰʝ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 

ʙʦʣʝʝ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʯʝʤ ʢʘʪʦʜʳ ʚ ʦʙʳʯʥʳʭ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ [8ï9].  

ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚ 

ʟʦʥʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʥʘʛʨʝʚʫ ʢʘʪʦʜʘ, ʠ ʵʪʦ ʪʦʞʝ ʜʘʝʪ ʩʚʦʡ ʚʢʣʘʜ ʚ 

ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʵʤʠʩʩʠʠ. ʊ. ʝ. ʥʘʣʠʯʠʝ ʬʦʪʦʥʥʦʛʦ ʫʩʠʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʢʘ ʵʤʠʩʩʠʠ ʥʝ ʪʦʣʴʢʦ ʦʙʳʯʥʳʡ ʥʘʛʨʝʚ ʢʘʪʦʜʘ ð ʪʝʧʣʦʚʦʡ ʧʨʦʮʝʩʩ, ʥʦ ʠ 

ʬʦʪʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʳʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩ ʬʦʪʦʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʦ 50% ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʝ ʤʝʥʴʰʝ 1000 ʠ ʨʘʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʳʰʝ 250 Áʉ. ʊʝʨʤʦʵʣʝʢʪʨʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʵʥʝʨʛʠʠ ʩ ʬʦʪʦʥʥʳʤ 

ʫʩʠʣʝʥʠʝʤ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʦʙʳʯʥʳʤʠ ʬʦʪʦʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ð ʦʥʠ 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ 

ʩʦʚʤʝʩʪʥʦ ʩ ʪʝʧʣʦʚʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ, ʥʘʩʪʨʦʠʚ ʠʭ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ ʦʪʨʘʙʦʪʘʥʥʦʝ ʪʝʧʣʦ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚ ʚ ʮʝʣʦʤ ʢ. ʧ. ʜ. ʜʦ 60%. ʋʢʘʟʘʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩ ʬʦʪʦʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʧʦʜʪʦʣʢʥʫʣʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɹʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʝʣʝʡ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ [4ï7].  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʷʚʣʷʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʨʝʢʦʤʙʠʥʘʮʠʷ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ, ʯʪʦ ʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʥʠʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʨʝʢʦʤʙʠʥʘʮʠʠ 

ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʩʪʘʣʦ ʧʨʝʜʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʡ ʢʘʪʦʜ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʩ 

ʬʦʪʦʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ [10]. ʉʪʨʫʢʪʫʨʘ ʪʘʢʦʛʦ 

ʢʘʪʦʜʘ ʩʢʦʤʧʦʥʦʚʘʥʘ ʠʟ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ GaAs, ʠ ʪʦʥʢʦʛʦ ʧʦʢʨʳʪʠʷ ʠʟ 

AlGaAs, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʫʣʫʯʰʠʪʴ ʠʟʣʫʯʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʪʦʜʘ. ʊʘʢʘʷ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʵʣʝʢʪʨʦʥʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʦʜʘ. ʋʤʝʥʴʰʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʨʝʢʦʤʙʠʥʘʮʠʶ ʤʦʞʥʦ, ʩʦʟʜʘʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʦʜʘ  ʛʦʤʦʩʪʨʫʢʪʫʨʥʳʡ ʩʣʦʡ, ʬʦʨʤʠʨʫʶʱʠʡ 

ʦʙʨʘʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ ʚʳʣʝʪʫ ʵʣʝʢʪʨʦʥʦʚ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʪʦʜʘ [11]. ɺʳʩʦʪʘ ʙʘʨʴʝʨʘ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʣʝʛʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʢʘʪʦʜʘ. ʇʦʵʪʦʤʫ, ʫʚʝʣʠʯʠʚʘʷ ʚʝʣʠʯʠʥʫ ʣʝʛʠʨʫʶʱʠʭ ʧʨʠʤʝʩʝʡ ʚ ʤʘʪʝʨʠʘʣʝ ʢʘʪʦʜʘ, ʤʦʞʥʦ 

ʫʤʝʥʴʰʘʪʴ ʚʳʩʦʪʫ ʙʘʨʴʝʨʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʪʦʜʘ 

ʠ ʚʩʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʯʝʤ ʚʳʩʦʪʘ ʣʝʛʠʨʦʚʘʥʥʦʛʦ ʢʘʪʦʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɼʣʷ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʵʥʝʨʛʠʠ ʩ ʬʦʪʦʥʥʳʤ ʫʩʠʣʝʥʠʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʪʦʜ ʩ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʤ ʧʝʨʝʭʦʜʦʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʘʪʦʜ ʚʚʦʜʠʪʩʷ ʤʘʪʝʨʠʘʣ ʩ ʦʢʦʥʥʳʤ 

ʩʣʦʝʤ, ʠʤʝʶʱʠʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʫʶ ʟʘʧʨʝʱʝʥʥʫʶ ʟʦʥʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʣʴʥʦ ʩʥʠʟʠʪʴ 

ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ. ʆʜʥʘʢʦ ʰʠʨʦʢʘʷ ʟʘʧʨʝʱʝʥʥʘʷ ʟʦʥʘ 

ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʘʨʴʝʨʘ ʜʣʷ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ, ʘ ʵʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ, ʪʘʢ ʢʘʢ ʬʦʪʦʥʳ ʩ ʵʥʝʨʛʠʝʡ 

ʤʝʥʴʰʝʡ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʝʚʨʘʱʝʥʠʝ ʵʥʝʨʛʠʠ. ʊ. ʝ. ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʙʫʜʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ ð ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ 

ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ʋʤʝʥʴʰʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʨʝʢʦʤʙʠʥʘʮʠʶ ʤʦʞʥʦ ʬʦʨʤʠʨʫʷ ʠʟʤʝʥʷʶʱʫʶʩʷ ʰʠʨʠʥʫ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʚ ʦʢʦʥʥʦʤ ʩʣʦʝ. ʅʝʧʨʝʨʳʚʥʦ ʠʟʤʝʥʷʶʱʘʷʩʷ ʰʠʨʠʥʘ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ 

ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʥʝ ʪʦʣʴʢʦ 

ʦʪʙʨʘʩʳʚʘʪʴ ʵʣʝʢʪʨʦʥʳ ʦʪ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪ. ʝ. ʩʥʠʟʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 
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ʨʝʢʦʤʙʠʥʘʮʠʶ, ʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʬʦʪʦʥʳ ʜʣʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʵʣʝʢʪʨʦʥʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʪʦʜʦʚ ʩ 

ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʤ ʧʝʨʝʭʦʜʦʤ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʟʤʝʥʷʶʱʠʡʩʷ ʧʦ ʰʠʨʠʥʝ ʟʦʥʥʳʡ 

ʩʣʦʡ, ʚ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩ ʬʦʪʦʥʥʳʤ ʫʩʠʣʝʥʠʝʤ.  

 

ɻʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʡ ʢʘʪʦʜ ʩ ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʦ ʰʠʨʠʥʝ ʟʦʥʥʳʤ ʩʣʦʝʤ 

ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʭʦʜʦʚ ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʰʠʨʠʥʦʡ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1.  

 
ʈʠʩʫʥʦʢ 1. ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʭ ʧʝʨʝʭʦʜʦʚ ʩ ʥʘʣʠʯʠʝʤ 

ʛʨʘʜʠʝʥʪʘ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ. 

 

ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʟʘ ʩʯʝʪ ʛʨʘʥʠʯʥʳʭ ʵʬʬʝʢʪʦʚ ʥʘ ʨʠʩʫʥʢʝ ʥʝ 

ʦʪʤʝʯʝʥʳ. 
1V, 2V , 3V  ð ʩʢʦʨʦʩʪʠ ʨʝʢʦʤʙʠʥʘʮʠʠ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʚʙʣʠʟʠ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʩʣʦʷʤʠ, ʬʦʨʤʠʨʫʶʱʠʤʠ ʛʝʪʝʨʦʧʝʨʝʭʦʜ, ʠ ʚʙʣʠʟʠ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʵʤʠʩʩʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
1l  ð ʪʦʣʱʠʥʘ ʦʢʦʥʥʦʛʦ ʩʣʦʷ, 2l  

ð ʪʦʣʱʠʥʘ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ, 
FE  ð ʫʨʦʚʝʥʴ ʌʝʨʤʠ, ʚʭI ð ʪʦʢ, ʚʭʦʜʷʱʠʡ ʠʟ ʦʢʦʥʥʦʛʦ 

ʩʣʦʷ ʚ ʧʦʛʣʦʱʘʶʱʠʡ ʩʣʦʡ, 
gE ð hʠʨʠʥʘ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʚ ʧʦʛʣʦʱʘʶʱʝʤ ʩʣʦʝ, 1gE  ʠ 

2gE

ð h ʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʳʭ ʩʣʦʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʪʝʨʦʧʝʨʝʭʦʜʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʂʘʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʝʪʝʨʦʧʝʨʝʭʦʜʳ, ʩʦʜʝʨʞʠʪ ʦʢʦʥʥʳʡ ʩʣʦʡ ʩ ʟʘʧʨʝʱʝʥʥʦʡ 

ʟʦʥʦʡ, ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʤʝʥʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦʛʣʦʱʘʶʱʠʡ ʩʣʦʡ, ʰʠʨʠʥʘ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʢʦʪʦʨʦʡ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʊʘʢʞʝ ʚ ʧʦʛʣʦʪʠʪʝʣʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʫʨʦʚʝʥʴ 

ʣʝʛʠʨʦʚʘʥʠʷ. ʀʟʤʝʥʝʥʠʝ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʜʦʩʪʠʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʜʦʣʠ ʧʨʠʤʝʩʝʡ 

ʚ ʩʣʦʷʭ, ʦʙʨʘʟʫʶʱʠʭ ʛʝʪʝʨʦʧʝʨʝʭʦʜ. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠʤʝʩʝʡ, ʢʘʢ ʚʠʜʥʦ ʠʟ 

ʈʠʩʫʥʢʘ 1, ʚʣʠʷʝʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʦʥʳ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʤʘʢʩʠʤʫʤ ʟʦʥʳ ʚʘʣʝʥʪʥʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʦʢʦʥʥʦʤ ʩʣʦʝ ʠʟʤʝʥʷʝʪʩʷ 

ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 19 31,4 10 ʘʪ/ʩʤ- -Ö  ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʜʦ 19 31,15 10 ʘʪ/ʩʤ- -Ö ʥʘ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʚ ʩʣʦʝ ʧʦʛʣʦʪʠʪʝʣʷ ʨʘʚʥʦ ʚ ʩʨʝʜʥʝʤ 
19 31 10 ʘʪ/ʩʤ- -Ö . 

ɺʥʫʪʨʝʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʧʝʨʝʤʝʥʥʦʡ ʰʠʨʠʥʳ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ  
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ʛʜʝ e ð ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ. 

ʀʟʣʫʯʝʥʠʝ ʦʪ ʉʦʣʥʮʘ ʥʘʧʨʘʚʣʝʥʦ ʥʦʨʤʘʣʴʥʦ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʦʜʘ. ʅʘʣʠʯʠʝ 

ʦʢʦʥʥʦʛʦ ʩʣʦʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʬʦʪʦʥʳ ʚ ʠʟʣʫʯʝʥʠʠ ʉʦʣʥʮʘ, ʠʤʝʶʱʠʝ ʵʥʝʨʛʠʶ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 
gE  ʜʦ 2gE , ʧʦʛʣʦʱʘʶʪʩʷ ʩʣʦʝʤ ʧʦʛʣʦʪʠʪʝʣʷ. ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʬʦʪʦʥʘʤʠ, 

ʦʙʣʘʜʘʶʱʠʤʠ ʵʥʝʨʛʠʝʡ ʙʦʣʴʰʝ ʯʝʤ 
2gE , ʚ ʦʢʦʥʥʦʤ ʩʣʦʝ ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʵʣʝʢʪʨʦʥʳ, 

ʢʦʪʦʨʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʝʨʝʤʝʱʘʶʪʩʷ ʢ ʛʨʘʥʠʮʝ ʛʝʪʝʨʦʧʝʨʝʭʦʜʘ. ʏʘʩʪʴ 

ʵʪʠʭ ʵʣʝʢʪʨʦʥʦʚ, ʜʦʩʪʠʛʰʘʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ, ʧʝʨʝʭʦʜʠʪ ʚ ʟʦʥʫ ʧʨʦʚʦʜʠʤʦʩʪʠ ʚ ʩʣʦʝ 

ʧʦʛʣʦʪʠʪʝʣʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʥʫʪʨʝʥʥʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʚʦʟʥʠʢʰʝʝ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʥʘʣʠʯʠʷ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʧʝʨʝʤʝʥʥʦʡ ʰʠʨʠʥʳ, ʫʩʪʨʘʥʷʝʪ ʚʦʟʤʦʞʥʳʝ ʧʦʪʝʨʠ ʥʦʩʠʪʝʣʝʡ 

ʟʘʨʷʜʘ ʠʟ-ʟʘ ʨʝʢʦʤʙʠʥʘʮʠʠ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ. ʂʦʤʙʠʥʘʮʠʷ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ.  

ʉʜʝʣʘʝʤ ʘʥʘʣʠʟ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚʳʰʝ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʳ ʢʘʪʦʜʘ. ʂʘʢʦʝ-ʣʠʙʦ ʚʣʠʷʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʨʷʜʦʚ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʢ ʚ ʢʘʪʦʜʝ, ʪʘʢ ʠ ʚ ʘʥʦʜʝ, 

ʫʯʠʪʳʚʘʪʴ ʥʝ ʙʫʜʝʤ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʜʘʝʪ 

ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʚʘʢʫʫʤʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʘʥʦʜʦʤ.  

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚʥʫʪʨʠ ʢʘʪʦʜʘ ʩʯʠʪʘʝʤ ʨʘʚʥʳʤ ʥʫʣʶ. ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʚ ʮʝʣʦʤ ʟʘʨʷʜ ʚʥʫʪʨʠ ʢʘʪʦʜʘ ʥʝʡʪʨʘʣʝʥ, ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʣʘʙʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʙʳʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, 

ʢʦʪʦʨʘʷ ʤʝʥʴʰʝ ʨʘʚʥʦʚʝʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʳʨʦʢ ʚ ʦʢʦʥʥʦʤ ʩʣʦʝ ʠ ʚ ʩʣʦʝ ʧʦʛʣʦʪʠʪʝʣʷ. 

ʋʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ ʠʟʙʳʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʜʣʷ ʨʘʚʥʦʚʝʩʥʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʝ ʩ ʥʘʣʠʯʠʝʤ ʛʨʘʜʠʝʥʪʘ ʝʝ ʰʠʨʠʥʳ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  
 

2

1 1 1 1

2 2

1 1 1

( )
0e n e ed n E dn n U x

dz DN dz LN DN

n
+ - + = 

(2) 

 

ɿʜʝʩʴ 
1en  ð ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʙʳʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, 1DN  ð ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ 

ʵʣʝʢʪʨʦʥʦʚ, 
1LN  ð ʜʣʠʥʘ ʜʠʬʬʫʟʠʠ ʵʣʝʢʪʨʦʥʦʚ, nn ð ʧʦʜʚʠʞʥʦʩʪʴ ʵʣʝʢʪʨʦʥʦʚ, 1( )U x  ð 

ʬʫʥʢʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ.  

ʇʨʠ ʩʣʘʙʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʙʳʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʣʠʥʘ ʜʠʬʬʫʟʠʠ 

ʵʣʝʢʪʨʦʥʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʝʝ, ʘ ʟʥʘʯʠʪ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2) ʦʧʨʝʜʝʣʝʥʦ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ:  
 

1 1 1 2 2 1 1 2 2

1 2

1
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ɿʜʝʩʴ: 
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ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚʳʰʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʫʨʘʚʥʝʥʠʝ (3) ʚʝʨʥʦ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʙʳʪʦʯʥʳʭ ʥʦʩʠʪʝʣʝʡ. 

ʌʫʥʢʮʠʠ 
1( )T z  ʠ 2( )T z  ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʷʤʠ: 

 

1 1

1 0

1
( ) exp( ) ( )

z

T z K z U z dz
DN

=- -ñ  
(5) 

 

2 2

1 0

1
( ) exp( ) ( )

z

T z K z U z dz
DN

=- -ñ  
(6) 

 

ʂʦʥʩʪʘʥʪʳ 
1B ʠ 2B  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ʈʝʢʦʤʙʠʥʘʮʠʷ ʥʦʩʠʪʝʣʝʡ 

ʟʘʨʷʜʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ, ʢʦʦʨʜʠʥʘʪʘ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ z=0, ʠ ʦʥʘ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʩʦʦʪʥʦʰʝʥʠʝʤ: 
 

1
1 0 1 1 1| (0) (0)e

z e n e

dn
DN n E n

dz
n= + = L 

(7) 

 

ʛʜʝ 
1L ð ʩʢʦʨʦʩʪʴ ʨʝʢʦʤʙʠʥʘʮʠʠ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʥʫʣʝʚʦʛʦ ʩʤʝʱʝʥʠʷ ʜʣʷ ʙʘʨʴʝʨʘ ʥʘ ʛʨʘʥʠʮʝ, ʪʦ ʯʝʨʝʟ 

ʛʝʪʝʨʦʧʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʘʣʴʥʳʡ ʧʝʨʝʭʦʜ ʵʣʝʢʪʨʦʥʦʚ ʟʦʥʳ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʦʢʦʥʥʦʛʦ ʩʣʦʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʥʳ, ʧʦʧʘʜʘʶʱʠʝ ʚ ʟʘʧʨʝʱʝʥʥʫʶ 

ʟʦʥʫ ʩ ʧʝʨʝʤʝʥʥʦʡ ʰʠʨʠʥʦʡ, ʠ ʜʦʩʪʠʛʘʶʱʠʝ ʛʨʘʥʠʮʳ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ (
1z l= ), 

ʧʨʦʥʠʢʘʶʪ ʚʥʫʪʨʴ ʵʪʦʛʦ ʩʣʦʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʟʘ ʩʯʝʪ 

ʛʨʘʜʠʝʥʪʘ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ. ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: 
 

1 1( ) 0en l =  (8)   

 

ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʧʦʛʣʦʱʘʶʱʠʡ ʩʣʦʡ, ʨʘʚʥʘ:  
 

1

1
1 |e

ʚʭ z l

dn
I eDN

dz
==-  

(9) 

 

ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, ʠ ʠʩʧʦʣʴʟʫʷ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ (8) ʠ (9), ʧʦʣʫʯʘʝʤ 

ʜʣʷ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʧʦʛʣʦʱʘʶʱʠʡ ʩʣʦʡ, ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ:  
 

1
1 1 1 1 2 1 2 1 1 1

1 1

1
1 1

1

1 1 1 1 2 1 2 1

[ ( )exp( ) ( )exp( )]{( )cos[h( ] sin[ ( )]}

{
2

( )sin[ ( ) cos[h( ]

( )exp( ) ( )exp( )}.

ʚʭ

T l K l T l K l a fl f h fl
eDN DN

I

a h fl f fl
DN

T l K l T l K l

L
+ + +

=- -
L
+ +

- +

 

(10) 

 

ɿʜʝʩʴ: 
1/2

2

2

1 1 1

1
,

2 2

n nE E
a f

DN DN LN

n nè øå õ
é ù=- = +æ ö
é ùç ÷ê ú

 

(11) 
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ɼʣʷ ʦʢʦʥʥʦʛʦ ʩʣʦʷ, ʠʤʝʶʱʝʛʦ ʟʘʧʨʝʱʝʥʥʳʡ ʩʣʦʡ ʩ ʠʟʤʝʥʷʶʱʝʡʩʷ ʰʠʨʠʥʦʡ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʜʣʷ ʥʦʩʠʪʝʣʝʡ ʟʘʨʷʜʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 
 

1/2

1( ) [ ( )]gz B h E zb n*= -  (12) 

 

ɿʜʝʩʴ B* ʥʝʢʦʪʦʨʘʷ ʢʦʥʩʪʘʥʪʘ. ʐʠʨʠʥʘ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʚ ʦʢʦʥʥʦʤ ʩʣʦʝ ʚʜʦʣʴ 

ʢʦʦʨʜʠʥʘʪʳ z ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʟʘʢʦʥʫ: 
 

1( )g gE z E E z¡= +  (13) 

 

ɿʜʝʩʴ 
1gE ð h ʠʨʠʥʘ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, E¡ ð ʛʨʘʜʠʝʥʪ 

ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ E. ʌʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ, ʠʤʝʝʪ ʚʠʜ: 
 

1 1 1( ) ( ) ( )
dI

U z z z
dz

b=- = F 
(14) 

 

ʛʜʝ 
1( )zF ʧʦʪʦʢ ʬʦʪʦʥʦʚ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 

1 0 1

0

( ) exp( ( ) )

z

z z dzbF =F -ñ  
(15) 

 

ʈʝʰʝʥʠʝ ʜʣʷ ʫʨʘʚʥʝʥʠʷ (15) ʠʤʝʝʪ ʚʠʜ: 

 

3/2 3/2

1 0 1 1 1

3/2

1 0 1 1

2
( ) exp{ [( ) ( ) ]}( ),

3

2
( ) exp[ ( ) ]( ).

3

g g g

g g

B
z h E E z h E h E

E

B
z h E E z h E

E

n n n

n n

*
¡

*
¡

F =F - - - - >

F =F - - >

 

(16) 

 

ʋʨʘʚʥʝʥʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʣʷ ʵʣʝʢʪʨʦʥʦʚ, ʟʘʭʚʘʪʳʚʘʝʤʳʭ ʧʦʛʣʦʪʠʪʝʣʝʤ, ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

2

2 2 2

2 2

2 2

( )
0e ed n n U z

dz LN DN
- + = 

(17) 

 

ʛʜʝ 
2en , 2DN , 2LN  ð ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʟʙʳʪʦʯʥʳʭ ʵʣʝʢʪʨʦʥʦʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ ʠ 

ʜʣʠʥʘ ʜʠʬʬʫʟʠʠ ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʦʛʣʦʱʘʶʱʝʤ ʩʣʦʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʌʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʢʦʨʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ ʚ ʧʦʛʣʦʪʠʪʝʣʝ, ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
 

2 2 2 2( ) exp( )U z zb b=F -  (18) 

 

ɿʜʝʩʴ 
2b ð ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ, 2F ð ʧʦʪʦʢ ʬʦʪʦʥʦʚ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 

1 1( )lF . 

ʅʘʧʨʘʚʣʝʥʠʷ ʪʦʢʦʚ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟ ʦʢʦʥʥʦʛʦ ʩʣʦʷ ʚ ʩʣʦʡ ʧʦʛʣʦʪʠʪʝʣʷ, ʠ 

ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʦʛʦ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ. ʆʪʩʶʜʘ, ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ ð 

ʦʢʦʥʥʳʡ ʩʣʦʡ-ʧʦʛʣʦʪʠʪʝʣʴ ʠʤʝʝʪ ʚʠʜ:  
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1

2
2 2 1 2| ( )e

z l ʚʭ e

dn
eDN I en l V

dz
=- = -  

(19) 

 

ʛʜʝ 
2V  ð ʩʢʦʨʦʩʪʴ ʨʝʢʦʤʙʠʥʘʮʠʠ. 

ɻʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʠʟʣʫʯʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʦʨʜʠʥʘʪʘ ʢʦʪʦʨʦʡ ʟʘʜʘʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝʤ 
1 2z l l l= = +, ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ:  

 

2
2 2 3| ( )e

z l e ʵʤ ʘʥ

dn
eDN en l V I I

dz
=- = + - 

(20) 

 

ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʦʥʳ, ʵʤʠʪʠʨʫʝʤʳʝ ʠʟ ʘʥʦʜʘ ʠ ʧʦʧʘʜʘʶʱʠʝ ʥʘ ʢʘʪʦʜ, 

ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʟʘʩʝʣʝʥʥʦʩʪʴ ʟʦʥʳ ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦʛʣʦʪʠʪʝʣʷ. 
3V  ð ʩʢʦʨʦʩʪʴ ʨʝʢʦʤʙʠʥʘʮʠʠ 

ʥʘ ʠʟʣʫʯʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 
ʵʤI  ð ʪʦʢ ʵʤʠʩʩʠʠ ʢʘʪʦʜʘ, 

ʘʥI  ð ʪʦʢ ʦʪ ʘʥʦʜʘ ʢ ʢʘʪʦʜʫ. 

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ V ʪʦʢ ʵʤʠʩʩʠʠ ʢʘʪʦʜʘ 
ʵʤI  ʠ ʪʦʢ ʵʤʠʩʩʠʠ ʘʥʦʜʘ ʘʥI  

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
 

2 2

2 2

( )
exp( ) , ,

( ) ( )
exp( ) , .

eK
ʵʤ K ʧʣ

K ʨʘʚʥ

K ʧʣ e
ʵʤ K ʧʣ

K ʨʘʚʥ

n l
I RT V V

kT n

e V V n l
I RT V V

kT n

j

j

= - ¢

+ -
= - >

 

(21) 

 

2

2

( )
exp( ), ,

exp( ), .

A ʧʣ
ʘʥ A ʧʣ

A

A
ʘʥ A ʧʣ

A

e V V
I RT V V

kT

I RT V V
kT

j

j

+ -
= - ¢

= - >

 

(22) 

 

ɿʜʝʩʴ R ð ʧʦʩʪʦʷʥʥʘʷ ʈʠʯʘʨʜʩʦʥʘ, k ð ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ ʠ 
ʨʘʚʥn  ð ʨʘʚʥʦʚʝʩʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʦʛʣʦʱʘʶʱʝʤ ʩʣʦʝ. 
KT  ʠ AT  ð ʪʝʤʧʝʨʘʪʫʨʳ ʢʘʪʦʜʘ ʠ ʘʥʦʜʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʝʤʧʝʨʘʪʫʨʳ ʫʜʦʙʥʦ ʦʮʝʥʠʚʘʪʴ ʛʦʣʦʛʨʘʬʠʯʝʩʢʠʤʠ [12ï14] ʠ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [15]), 
Kj ʠ Aj ð ʨʘʙʦʪʳ ʚʳʭʦʜʘ ʢʘʪʦʜʘ ʠ ʘʥʦʜʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ( ) /ʧʣ K AV V V e= -  ð ʢʦʥʪʘʢʪʥʘʷ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ ʪʦʢ 

ʥʘ ʚʳʭʦʜʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʨʘʚʝʥ: 
 

ʵʤ ʘʥI I I= -  (23) 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
 

ʨʘʙ ʨʘʙ

ʩʦʣ

I V

P
h=  

(24) 

 

ʛʜʝ
ʨʘʙI  ʠ 

ʨʘʙV  ð ʨʘʙʦʯʠʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ ʠ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʣP  ð ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʩʦʣʥʮʘ. 
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ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʳ ʢʘʪʦʜʘ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʈʘʩʩʤʦʪʨʝʥʘ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʘ ʚ ʢʦʪʦʨʫʶ ʚʚʝʜʝʥʳ 

ʦʢʦʥʥʳʡ ʩʣʦʡ ʩ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʡ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʦʡ ʠ ʧʦʛʣʦʱʘʶʱʠʡ ʩʣʦʡ, ʰʠʨʠʥʘ 

ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʢʦʪʦʨʦʡ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʣʴʥʦ ʩʥʠʟʠʪʴ 

ʨʝʢʦʤʙʠʥʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ. ʆʜʥʘʢʦ, ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʡ ʟʘʧʨʝʱʝʥʥʦʡ 

ʟʦʥʳ ʚ ʦʢʦʥʥʦʤ ʩʣʦʝ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʘʨʴʝʨʘ ʜʣʷ ʬʦʨʤʠʨʫʶʱʠʭʩʷ 

ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ, ʪʘʢ 

ʢʘʢ ʬʦʪʦʥʳ ʩ ʵʥʝʨʛʠʝʡ ʤʝʥʴʰʝʡ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ ʧʝʨʝʩʪʘʝʪ ʨʘʙʦʪʘʪʴ ʥʘ 

ʧʨʝʚʨʘʱʝʥʠʝ ʵʥʝʨʛʠʠ. ʊ. ʝ. ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʙʫʜʝʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ 

ʵʥʝʨʛʠʠ ʉʦʣʥʮʘ ð ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʝʦʜʦʣʝʪʴ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ ʤʦʞʥʦ ʩʦʟʜʘʚ ʛʨʘʜʠʝʥʪ ʰʠʨʠʥʳ ʟʘʧʨʝʱʝʥʥʦʡ ʟʦʥʳ. ʊʘʢʦʡ 

ʛʨʘʜʠʝʥʪ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ  ʦʙʨʘʪʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʧʦʣʝ, ʩʥʠʞʘʶʱʝʝ ʚʳʩʦʪʫ ʙʘʨʴʝʨʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʳʭʦʜ ʬʦʪʦʵʣʝʢʪʨʦʥʦʚ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʙʱʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

ʇʦʣʫʯʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʪʦʢʘ ʚʳʭʦʜʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʝʨʤʦʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ, ʠʤʝʶʱʝʛʦ ʛʝʪʝʨʦʩʪʨʫʢʪʫʨʥʳʡ ʢʘʪʦʜ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʩʣʘ ʩʣʠʚʦʯʥʦʛʦ. ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʤʝʥʷʶʪʩʷ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʘ ʧʨʠʚʝʜʝʥ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ɸʚʪʦʨʳ ʚ ʟʘʢʣʶʯʝʥʠʠ ʩʜʝʣʘʣʠ 

ʚʳʚʦʜ, ʯʪʦ ʧʦʤʠʤʦ ʚʭʦʜʥʦʛʦ, ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 

ʭʨʘʥʝʥʠʷ. 

 

Abstract. The article describes the features of the organoleptic assessment and interpretation 

of the results of butter. The organoleptic and physico-chemical characteristics of food products 

change over time. The analysis of the qualitative properties of the product is given for all the main 

parameters. In conclusion, the authors concluded that in addition to the input, there should be 

a periodic control during storage. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʤʘʩʣʦ ʩʣʠʚʦʯʥʦʝ, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. 

 

Keywords: organoleptic properties evaluation, butter, milk products. 

 

ɹʦʨʴʙʘ ʩ ʬʘʣʴʩʠʬʠʢʘʪʦʤ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʠ ʚʘʞʥʳʭ ʟʘʜʘʯ ʜʣʷ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ. ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʦʩʦʙʝʥʥʦ 

ʥʝʧʨʠʝʤʣʝʤʦ, ʝʩʣʠ ʧʨʦʜʫʢʪ ʧʦʩʪʫʧʘʝʪ ʥʘ ʜʣʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤ 

ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʧʦ ʚʩʝʤ ʥʦʨʤʠʨʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟʤʝʥʷʶʪʩʷ, 

ʧʦʵʪʦʤʫ ʧʦʤʠʤʦ ʚʭʦʜʥʦʛʦ, ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ 

ʭʨʘʥʝʥʠʷ. 
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ʅʝʟʘʤʝʥʠʤʳʤ ʤʝʪʦʜʦʤ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʨʦʩʪ, ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦ 

ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʝʝ ʜʦʨʦʛʠʭ ʠ ʪʨʫʜʦʝʤʢʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʤʝʪʦʜʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʩʝʥʩʦʨʥʳʤʠ (ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ) 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʉ ʚʦʟʨʘʩʪʦʤ 

ʩʝʥʩʦʨʥʳʝ ʦʱʫʱʝʥʠʷ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʧʨʠʪʫʧʣʷʶʪʩʷ. ʆʩʪʨʦʪʫ ʦʱʫʱʝʥʠʡ ʩʥʠʞʘʶʪ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ. ʀʟʚʝʩʪʥʦ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʢʫʨʷʱʠʝ 

ʦʰʠʙʘʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʢʫʩʘ ʯʘʱʝ, ʯʝʤ ʥʝʢʫʨʷʱʠʝ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʪʥʦʩʷʪʩʷ ʩʫʙʲʝʢʪʠʚʠʟʤ ʦʮʝʥʢʠ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʝʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʙʝʟʨʘʟʤʝʨʥʳʭ ʚʝʣʠʯʠʥʘʭ (ʮʚʝʪ ð ʟʝʣʝʥʳʡ, 

ʢʨʘʩʥʳʡ ʠ ʪ. ʧ.; ʚʢʫʩ ð ʚʳʨʘʞʝʥʥʳʡ, ʤʘʣʦʚʳʨʘʞʝʥʥʳʡ, ʙʝʟʚʢʫʩʥʳʡ ʠ ʪ. ʧ.), 

ʥʝʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʠʚʝʣʠʨʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʛʫʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʝʤʳ: ʦʙʫʯʝʥʠʝ ʵʢʩʧʝʨʪʦʚ 

ʧʨʘʚʠʣʘʤ ʦʮʝʥʢʠ ʦʩʥʦʚʥʳʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʮʚʝʪʘ, ʚʢʫʩʘ, ʟʘʧʘʭʘ, 

ʢʦʥʩʠʩʪʝʥʮʠʠ), ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʣʣʴʥʳʭ ʰʢʘʣ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʪʦʚʘʨʘʤ, ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ 

ʢʦʤʧʝʪʝʥʪʥʳʤʠ, ʦʙʫʯʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʧʨʦʚʝʨʝʥʥʳʤʠ ʥʘ ʩʝʥʩʦʨʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʄʘʩʣʦ ʩʣʠʚʦʯʥʦʝ ʩʣʘʜʢʦ-ʩʣʠʚʦʯʥʦʝ ʥʝʩʦʣʝʥʦʝ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʦ ɻʆʉʊ 32261-2013 

çʄʘʩʣʦ ʩʣʠʚʦʯʥʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. ɺ ʩʦʩʪʘʚ ʤʘʩʣʘ ʚʭʦʜʠʪ ʦʪ 60% ʜʦ 90% ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʳʱʝʥʥʳʭ ʢʠʩʣʦʪ (ʣʘʫʨʠʥʦʚʦʡ ʉ12:0; ʤʠʨʠʩʪʠʥʦʚʦʡ ʉ14:0; ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʉ16:0; 

ʩʪʝʘʨʠʥʦʚʦʡ ʉ18:0), ʘ ʪʘʢʞʝ ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʦʡ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʉ18:1 ʠ 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʦʡ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ ʉ18:2. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʩʦʩʪʘʚʫ ʤʘʩʣʦ ʠʤʝʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ 28ï35 Áʉ ʠ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʘʯʝʩʪʚʦʤ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʮʝʩʩʫ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʪ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʟʘʚʠʩʷʪ ʚʢʫʩ, ʟʘʧʘʭ, ʢʠʩʣʦʪʥʦʩʪʴ, ʤʠʢʨʦʬʣʦʨʘ ʧʨʦʜʫʢʪʘ. ʃʶʙʳʝ, ʜʘʞʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʩʦʙʝʥʥʦ ʚʣʠʷʷ ʥʘ ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʩʣʘ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ʷʚʣʷʶʪʩʷ ʚʢʫʩ, 

ʟʘʧʘʭ, ʮʚʝʪ ʠ ʢʦʥʩʠʩʪʝʥʮʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 32261. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʣʘ ʦʮʝʥʠʚʘʶʪ ʧʦ 20-ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ɹʘʣʣʳ ʥʘʯʠʩʣʷʶʪ ʧʦ ʰʢʘʣʝ ʦʮʝʥʢʠ (ʜʘʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ), ʨʝʟʫʣʴʪʘʪʳ ʩʫʤʤʠʨʫʶʪ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʩʫʤʤʳ ʙʘʣʣʦʚ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʤʘʩʣʘ ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ, 

ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʦʨʪʘ: ʚʳʩʰʠʡ ʠ ʧʝʨʚʳʡ. ɼʣʷ ʤʘʩʣʘ ʩʣʠʚʦʯʥʦʛʦ ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʩʫʤʤʘʨʥʘʷ 

ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʩ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʫʧʘʢʦʚʢʠ ʠ ʤʘʨʢʠʨʦʚʢʠ, ʜʦʣʞʥʘ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 17 ʙʘʣʣʦʚ. ɼʣʷ ʤʘʩʣʘ ʧʝʨʚʦʛʦ ʩʦʨʪʘ ï ʥʝ ʤʝʥʝʝ 11 ʙʘʣʣʦʚ. ʄʘʩʣʦ, 

ʧʦʣʫʯʠʚʰʝʝ ʦʙʱʫʶ ʦʮʝʥʢʫ ʤʝʥʝʝ 11 ʙʘʣʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʚʢʫʩ ʠ ʟʘʧʘʭ ʤʝʥʝʝ ʧʷʪʠ ʙʘʣʣʦʚ, 

ʟʘ ʢʦʥʩʠʩʪʝʥʮʠʶ ʤʝʥʝʝ ʪʨʝʭ ʙʘʣʣʦʚ, ʟʘ ʮʚʝʪ ʤʝʥʝʝ ʦʜʥʦʛʦ ʙʘʣʣʘ, ʟʘ ʫʧʘʢʦʚʢʫ ʠ ʤʘʨʢʠʨʦʚʢʫ 

ʤʝʥʝʝ ʜʚʫʭ ʙʘʣʣʦʚ, ʢ ʨʝʘʣʠʟʘʮʠʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ɺʢʫʩ ʠ ʟʘʧʘʭ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 32126 ʧʨʠ ʦʮʝʥʢʝ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʩʣʘ 

ʜʦʣʞʥʘ ʙʳʪʴ (12Ñ2) Áʉ, ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʥʦ ʚʢʫʩ ʠ ʘʨʦʤʘʪ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 16 Áʉ [1]. ʇʨʠ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ ʥʝʜʦʩʪʦʚʝʨʥʳʤʠ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʘʭʘ ʠ 
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ʚʢʫʩʘ ʤʘʩʣʦ ʨʘʩʧʣʘʚʣʷʶʪ ʥʘ ʷʟʳʢʝ ʠ, ʥʝ ʧʨʦʛʣʘʪʳʚʘʷ, ʦʧʨʝʜʝʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʘ 

ʧʦʢʘʟʘʪʝʣʷ. 

ʄʘʩʣʦ ʩʣʘʜʢʦ-ʩʣʠʚʦʯʥʦʝ ʠʤʝʝʪ ʚʢʫʩ ʠ ʟʘʧʘʭ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʩʚʝʞʠʝ ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʝ 

ʩʣʠʚʢʠ. ʅʘʠʚʳʩʰʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʘʝʪ ʩʚʝʞʝʝ ʤʘʩʣʦ ʩ ʩʠʣʴʥʳʤ ʘʨʦʤʘʪʦʤ, ʩ ʯʠʩʪʳʤ, ʷʚʥʦ 

ʚʳʨʘʞʝʥʥʳʤ ʭʘʨʘʢʪʝʨʥʳʤ ʩʣʠʚʦʯʥʳʤ ʚʢʫʩʦʤ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʘʨʦʤʘʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʧʨʠʟʥʘʢʦʤ ʥʠʟʢʠʭ ʚʢʫʩʦʚʳʭ ʜʦʩʪʦʠʥʩʪʚ ʧʨʦʜʫʢʪʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ. ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʶʪ 

ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʨʦʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʴʢʠʡ, ʟʘʪʭʣʳʡ, ʧʨʠʛʦʨʝʣʳʡ, ʦʢʠʩʣʝʥʥʳʡ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʚʢʫʩ, ʜʨʫʛʠʝ ʚʢʫʩʳ ʠ ʟʘʧʘʭʠ, ʥʝʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʘʩʣʘ. 

ɽʩʣʠ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʦʙʥʘʨʫʞʝʥ, ʪʦ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʚʢʫʩʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʨʪʥʦʩʪʴ 

ʤʘʩʣʘ: ʥʝʯʠʩʪʳʡ, ʩʘʣʠʩʪʳʡ, ʣʝʛʢʠʡ ʧʨʦʛʦʨʢʣʳʡ.  

ʇʨʠʯʠʥʳ ʧʦʨʦʢʦʚ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʤʘʩʣʘ ð ʥʝʧʨʘʚʠʣʴʥʦʝ ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ, 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚʳʨʘʙʦʪʢʠ ʠ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʥʪʝʥʩʠʬʠʮʠʨʫʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʭʠʤʠʯʝʩʢʦʡ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʨʯʠ. ʆʜʥʠ ʠʟ ʧʦʨʦʢʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʩʨʘʟʫ 

ʧʦʩʣʝ ʚʳʨʘʙʦʪʢʠ, ʜʨʫʛʠʝ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ, ʫʩʠʣʠʚʘʷʩʴ ʩʦ ʚʨʝʤʝʥʝʤ. ʇʨʠ ʵʪʦʤ 

ʦʜʥʠ ʧʦʨʦʢʠ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʜʨʫʛʠʝ [2]. 

ʂʦʨʤʦʚʦʡ ʧʨʠʚʢʫʩ ʚ ʤʘʩʣʝ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʢʘʨʤʣʠʚʘʥʠʷ ʢʦʨʦʚʘʤ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ ʠʣʠ ʢʦʨʤʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʚʢʫʩʦʚʳʝ ʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʦʨʤ ʞʠʚʦʪʥʳʭ ʨʳʙʥʦʡ ʤʫʢʠ ʚ 

ʤʦʣʦʢʝ, ʘ ʟʘʪʝʤ ʠ ʚ ʤʘʩʣʝ ʧʦʷʚʣʷʝʪʩʷ ʨʳʙʥʳʡ ʧʨʠʚʢʫʩ, ʛʦʨʝʯʴ ʚʦ ʚʢʫʩʝ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʧʨʠ 

ʧʦʝʜʘʥʠʠ ʢʦʨʦʚʘʤʠ ʛʦʨʴʢʠʭ ʪʨʘʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʳʥʴ. ʂʦʨʤʦʚʳʝ ʧʨʠʚʢʫʩʳ ʤʘʩʣʘ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʥʝ ʧʨʦʛʨʝʩʩʠʨʫʶʪ. 

ʅʝʯʠʩʪʳʝ ʚʢʫʩ ʠ ʟʘʧʘʭ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʜʩʦʨʙʠʨʦʚʘʥʠʷ ʤʦʣʦʢʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʘʭʫʯʠʭ ʚʝʱʝʩʪʚ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʧʘʭʫʯʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʅʝʯʠʩʪʳʝ ʚʢʫʩ ʠ ʟʘʧʘʭ ʧʨʦʯʥʦ ʫʜʝʨʞʠʚʘʶʪʩʷ ʤʦʣʦʢʦʤ ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʤʦʛʫʪ ʧʝʨʝʡʪʠ ʚ ʤʘʩʣʦ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʪʘʢʠʭ ʧʨʠʚʢʫʩʦʚ ʤʦʞʥʦ ʦʩʣʘʙʠʪʴ 

ʧʘʩʪʝʨʠʟʘʮʠʝʡ ʩʣʠʚʦʢ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʩ ʚʳʜʝʨʞʢʦʡ), ʜʝʟʦʜʦʨʘʮʠʝʡ, 

ʧʨʦʤʳʚʢʦʡ ʤʘʩʣʷʥʦʛʦ ʟʝʨʥʘ. ʅʝʯʠʩʪʳʝ ʚʢʫʩ ʠ ʟʘʧʘʭ ʤʦʛʫʪ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʥʘʯʘʣʴʥʫʶ 

ʩʪʘʜʠʶ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʨʯʠ ʤʘʩʣʘ ʠ ʧʝʨʝʭʦʜʠʪʴ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʚ ʜʨʫʛʠʝ 

ʧʦʨʦʢʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [2ï3]. 

ɿʘʪʭʣʳʡ ʧʨʠʚʢʫʩ ʦʙʨʘʟʫʝʪʩʷ ʚ ʤʘʩʣʝ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʩʣʠʚʦʢ ʚ ʟʘʢʫʧʦʨʝʥʥʳʭ 

ʝʤʢʦʩʪʷʭ ʠʣʠ ʚ ʩʳʨʳʭ, ʟʘʪʭʣʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʩʢʘʨʤʣʠʚʘʥʠʠ ʢʦʨʦʚʘʤ ʧʣʝʩʥʝʚʝʣʦʛʦ ʠʣʠ 

ʧʨʝʣʦʛʦ ʢʦʨʤʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʤʦʡʢʝ ʠʥʚʝʥʪʘʨʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʠʚʢʫʩʳ ʛʦʨʝʣʦʛʦ, ʨʘʩʪʦʧʣʝʥʥʦʛʦ, ʧʝʨʝʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦ ʤʘʩʣʘ ʚʦʟʥʠʢʘʶʪ, ʝʩʣʠ 

ʩʣʠʚʢʠ ʧʘʩʪʝʨʠʟʫʶʪ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʩʣʠʰʢʦʤ ʜʦʣʛʦ ʚʳʜʝʨʞʠʚʘʶʪ ʚ ʛʦʨʷʯʝʤ 

ʩʦʩʪʦʷʥʠʠ. 

ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʵʪʦʤʫ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʘʩʪʝʨʠʟʘʮʠʠ ʩʣʠʚʦʢ ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʫʩʪʦʡ, ʥʝʚʳʨʘʞʝʥʥʳʡ ʚʢʫʩ ʠ ʩʣʘʙʳʡ ʘʨʦʤʘʪ ʚʩʣʝʜʩʪʚʠʝ ʧʦʥʠʞʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʤʘʩʣʝ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ. ʊʘʢʞʝ ʧʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʦʛʦ ʧʦʨʦʢʘ ʤʦʛʫʪ ʙʳʪʴ 

ʠʟʣʠʰʥʷʷ ʜʝʟʦʜʦʨʘʮʠʷ ʩʣʠʚʦʢ, ʩʣʘʙʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʟʘʢʚʘʩʢʠ, 

ʦʜʥʦʩʪʦʨʦʥʥʝʝ ʢʦʨʤʣʝʥʠʝ ʢʦʨʦʚ ʛʨʫʙʳʤʠ ʢʦʨʤʘʤʠ, ʧʝʨʝʨʘʙʦʪʢʘ ʩʪʘʨʦʜʦʡʥʦʛʦ ʤʦʣʦʢʘ, 

ʠʟʣʠʰʥʷʷ ʧʨʦʤʳʚʢʘ ʤʘʩʣʷʥʦʛʦ ʟʝʨʥʘ ʠ ʜʨ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʚ ʤʘʩʣʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʮʝʩʩʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʨʯʠ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʦʢʠʩʣʝʥʠʷ. ʆʥʠ ʠʜʫʪ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ (ʪʝʤʧʝʨʘʪʫʨʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʚʦʟʜʝʡʩʪʚʠʝ ʩʚʝʪʘ), 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 225 

ʫʩʣʦʚʠʡ ʬʘʩʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʘ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʞʝ 

ʠʩʭʦʜʥʦʝ ʢʘʯʝʩʪʚʦ ʠ ʩʦʩʪʘʚ ʩʚʝʞʝʛʦ ʤʘʩʣʘ, ʝʛʦ ʬʠʟʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʥʩʠʩʪʝʥʮʠʷ, 

ʩʦʜʝʨʞʘʥʠʝ ʛʘʟʦʚʦʡ ʬʘʟʳ ʠ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʨʯʘ ʤʘʩʣʘ ʧʨʦʠʩʭʦʜʠʪ, ʚ ʦʩʥʦʚʥʦʤ, ʚʩʣʝʜʩʪʚʠʝ ʧʦʨʯʠ ʧʣʘʟʤʳ, 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʩʨʝʜʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ. ʆ ʧʦʷʚʣʝʥʠʠ ʧʦʩʪʦʨʦʥʥʝʡ 

ʤʠʢʨʦʬʣʦʨʳ ʚ ʧʨʦʜʫʢʪʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʜʨʦʞʞʝʚʦʡ, ʢʠʩʣʳʡ, ʧʣʝʩʥʝʚʝʣʳʡ, ʩʳʨʥʳʡ, 

ʛʦʨʴʢʠʡ, ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʠʚʢʫʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʘʩʧʘʜʝ ʙʝʣʢʦʚ.  

ʇʨʠ  ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʤʘʩʣʘ ʚ ʫʩʣʦʚʠʷʭ ʤʠʥʫʩʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ 

ʧʦʨʦʢʠ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʚʩʣʝʜʩʪʚʠʝ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʱʝʧʣʝʥʠʷ ʣʠʧʠʜʦʚ. ɺʳʜʝʣʷʶʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʘ ʭʠʤʠʯʝʩʢʦʡ ʧʦʨʯʠ ʞʠʨʦʚ: ʧʨʦʢʠʩʘʥʠʝ, ʧʨʦʛʦʨʢʘʥʠʝ ʠ ʦʩʘʣʠʚʘʥʠʝ. 

ʏʘʩʪʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ [4]. 

ʇʨʦʢʠʩʘʥʠʝ ʤʘʩʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʤʝʪʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʢʠʩʣʦʪʥʦʩʪʠ ʞʠʨʘ 

ʚʩʣʝʜʩʪʚʠʝ ʛʠʜʨʦʣʠʟʘ ʝʛʦ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʣʠʮʝʨʠʥʘ ʠ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ. ʇʨʠʯʠʥʦʡ ʛʠʜʨʦʣʠʟʘ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʨʦʜʫʢʪʝ ʬʝʨʤʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʣʠʧʘʟʳ, ʚʦʟʜʝʡʩʪʚʠʝ ʱʝʣʦʯʝʡ, ʢʠʩʣʦʪ, ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʢ 

ʢʘʪʘʣʠʟʘʪʦʨʳ. ʆʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʮʝʩʩʳ ʛʠʜʨʦʣʠʟʘ ʧʨʦʭʦʜʷʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʨʷʤʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ. ʄʘʩʣʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʣʝʠʩʪʳʡ ʧʨʠʚʢʫʩ 

(ʧʨʠʚʢʫʩ ʥʝʩʚʝʞʝʛʦ ʤʘʩʣʘ). 

ʇʦʩʣʝʜʫʶʱʠʝ ʟʘ ʧʨʦʢʠʩʘʥʠʝʤ ʧʨʦʮʝʩʩʳ ð ʦʩʘʣʠʚʘʥʠʝ ʠ ʧʨʦʛʦʨʢʘʥʠʝ ʞʠʨʘ ð 

ʷʚʣʷʶʪʩʷ ʘʵʨʦʙʥʳʤʠ ʠ ʠʜʫʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʢʪʠʚʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. ʇʨʠ ʦʩʘʣʠʚʘʥʠʠ 

ʦʢʠʩʣʷʶʪʩʷ ʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʚ ʤʘʩʣʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʛʠʜʨʦʢʩʠʢʠʩʣʦʪʳ, 

ʦʢʩʠʩʦʝʜʠʥʝʥʠʷ, ʜʨʫʛʠʝ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʝ ʧʨʦʜʫʢʪʳ ʛʠʜʨʦʣʠʟʘ ʞʠʨʦʚ. ʄʘʩʣʦ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʘʣʠʩʪʳʝ ʟʘʧʘʭ ʠ ʧʨʠʚʢʫʩ, ʭʘʨʘʢʪʝʨʥʫʶ ʣʠʧʢʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ [5]. ɿʘʤʝʪʥʦ 

ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʠ ʧʦʢʘʟʘʪʝʣʴ ʡʦʜʥʦʛʦ ʯʠʩʣʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʂʘʨʦʪʠʥʦʠʜʳ, ʧʨʠʜʘʶʱʠʝ ʤʘʩʣʫ ʞʝʣʪʳʡ ʮʚʝʪ, ʪʘʢʞʝ 

ʛʠʜʨʦʣʠʟʫʶʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʣʦ ʦʙʝʩʮʚʝʯʠʚʘʝʪʩʷ. ʇʨʠ ʦʧʨʦʙʦʚʘʥʠʠ ʤʘʩʣʘ ʩ ʣʝʛʢʠʤ 

ʧʨʦʛʦʨʢʣʳʤ ʧʨʠʚʢʫʩʦʤ ʚ ʛʦʨʣʝ ʧʦʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʝ ʮʘʨʘʧʘʶʱʝʝ ʦʱʫʱʝʥʠʝ, 

ʦʙʥʘʨʫʞʠʚʘʝʤʦʝ ʩ ʥʝʢʦʪʦʨʳʤ ʟʘʧʦʟʜʘʥʠʝʤ. 

ɼʘʣʴʥʝʡʰʠʝ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ ʧʨʦʪʝʢʘʶʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʝʨʝʢʠʩʝʡ ʠ ʚʥʦʚʴ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʢʠʩʣʦʨʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ʕʪʠ ʭʠʤʠʯʝʩʢʠ ʥʝʫʩʪʦʡʯʠʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʩʣʫʞʘʪ ʠʩʪʦʯʥʠʢʦʤ ʚʪʦʨʠʯʥʳʭ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪʩʷ ʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʘʣʴʜʝʛʠʜʳ, ʢʝʪʦʥʳ, ʘʣʴʜʦ- ʠ ʢʝʪʦʢʠʩʣʦʪʳ, 

ʩʣʦʞʥʳʝ ʵʬʠʨʳ. 

ʇʨʦʛʦʨʢʘʥʠʝ ʤʘʩʣʘ ʚʳʟʳʚʘʝʪʩʷ ʨʘʩʱʝʧʣʝʥʠʝʤ ʛʣʠʮʝʨʠʜʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʞʠʨʥʳʭ 

ʢʠʩʣʦʪ ʠ ʢʝʪʦʥʦʚ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʤʘʩʣʷʥʦʡ, 

ʢʘʧʨʠʣʦʚʦʡ ʠ ʢʘʧʨʠʥʦʚʦʡ ʢʠʩʣʦʪ ʠ ʠʭ ʵʬʠʨʦʚ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʜʫʢʪʦʚ ʨʘʟʣʦʞʝʥʠʷ 

ʞʠʨʦʚ ʦʙʣʘʜʘʝʪ ʨʝʟʢʠʤ ʧʨʦʛʦʨʢʣʳʤ ʟʘʧʘʭʦʤ ʠ ʚʢʫʩʦʤ. ʃʠʧʦʣʠʟʠʨʦʚʘʥʥʳʡ ʤʦʣʦʯʥʳʡ ʞʠʨ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʠʩʧʨʘʚʠʪʴ ʥʝʣʴʟʷ [6]. 

ʆʩʥʦʚʥʳʝ ʤʝʨʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʦʨʦʢʦʚ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʤʘʩʣʘ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ 

ʭʨʘʥʝʥʠʠ ð ɻ ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʩʘʥʠʪʘʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʦʭʨʘʥʝʥʠʝ ʤʦʣʦʢʘ, ʩʣʠʚʦʢ, ʛʦʪʦʚʦʛʦ ʤʘʩʣʘ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʚʝʪʘ, ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ, ʤʠʢʨʦʙʥʦʛʦ ʦʙʩʝʤʝʥʝʥʠʷ, ʙʳʩʪʨʦʝ ʦʭʣʘʞʜʝʥʠʝ ʧʨʦʜʫʢʪʘ ʧʦʩʣʝ 

ʚʳʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʝ ʧʨʠ ʤʠʥʫʩʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʂʦʥʩʠʩʪʝʥʮʠʷ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ð ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ 

ʢʘʯʝʩʪʚʘ. ʆʥʘ ʚʣʠʷʝʪ ʥʘ ʭʨʘʥʠʤʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʩʪʠʤʫʣʠʨʫʝʪ ʚʦʩʧʨʠʷʪʠʝ ʚʢʫʩʦʚʦʛʦ 

ʙʫʢʝʪʘ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʜʠʩʧʝʨʩʥʦʩʪʴʶ 
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ʧʣʘʟʤʳ ʚ ʤʘʩʣʝ, ʩʦʜʝʨʞʘʥʠʝʤ ʛʘʟʦʚʦʡ ʬʘʟʳ ʠ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʤʦʥʦʣʠʪʝ, ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʞʠʨʦʚʦʡ ʬʘʟʳ ʠ ʭʘʨʘʢʪʝʨʦʤ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʛʣʠʮʝʨʠʜʦʚ, ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʚʝʨʜʦʛʦ ʠ 

ʞʠʜʢʦʛʦ ʞʠʨʦʚ. ʊʚʝʨʜʦʩʪʴ ʤʘʩʣʘ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʢʨʠʩʪʘʣʣʦʚ ʞʠʨʘ, ʠʭ ʪʦʯʢʠ ʧʣʘʚʣʝʥʠʷ, 

ʨʘʟʤʝʨʘ, ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʪʝʧʝʥʠ ʦʪʚʝʨʜʝʚʘʥʠʷ ʞʠʨʘ ʠ ʜʨ. [3]. 

ʆʮʝʥʢʘ ʢʦʥʩʠʩʪʝʥʮʠʠ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ, ʢʘʢ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʦʜʫʢʪʘ (12Ñ2) Áʉ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʦʪ ʙʨʫʩʢʘ ʤʘʩʣʘ 

ʦʪʨʝʟʘʶʪ ʧʣʘʩʪʠʥʢʫ ʪʦʣʱʠʥʦʡ 1,5ï2,0 ʤʤ. ʄʘʩʣʦ ʩ ʭʦʨʦʰʝʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʧʨʠ ʵʪʦʤ ʥʝ 

ʜʦʣʞʥʦ ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʢʫʩʦʯʢʠ. ʇʦʣʫʯʝʥʥʫʶ ʧʣʘʩʪʠʥʢʫ ʠʩʧʳʪʳʚʘʶʪ ʥʘ ʠʟʛʠʙ ʠ 

ʜʝʬʦʨʤʘʮʠʶ. ʇʨʠ ʣʝʛʢʦʤ ʥʘʜʘʚʣʠʚʘʥʠʠ ʢʨʘʷ ʧʣʘʩʪʠʥʢʠ ʤʘʩʣʘ ʧʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʧʨʦʛʠʙʘʶʪʩʷ, ʝʩʣʠ ʤʘʩʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯʥʦ ï ʧʣʘʩʪʠʥʢʘ ʚʳʜʝʨʞʠʚʘʝʪ ʥʝʙʦʣʴʰʦʡ 

ʠʟʛʠʙ, ʟʘʪʝʤ ʤʝʜʣʝʥʥʦ ʣʦʤʘʝʪʩʷ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʫʧʨʫʛʦ-ʚʷʟʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʪʣʠʯʥʘʷ, 

ʭʦʨʦʰʘʷ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʠʣʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. 

ʄʘʩʣʦ ʦʪʣʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʣʦʪʥʦʝ, ʦʜʥʦʨʦʜʥʦʝ, ʥʘ ʨʘʟʨʝʟʝ ʠʤʝʝʪ ʙʣʝʩʪʷʱʫʶ 

ʛʣʘʜʢʫʶ, ʩʫʭʫʶ ʥʘ ʚʠʜ ʧʦʚʝʨʭʥʦʩʪʴ, ʣʝʛʢʦ ʧʣʘʚʠʪʩʷ ʚʦ ʨʪʫ. ʄʘʩʣʦ ʭʦʨʦʰʝʡ ʢʦʥʩʠʩʪʝʥʮʠʠ 

ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʣʦʪʥʳʤ, ʦʜʥʦʨʦʜʥʳʤ, ʦʜʥʘʢʦ ʦʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯʥʦ, ʥʘ ʨʘʟʨʝʟʝ 

ʩʣʝʛʢʘ ʤʘʪʦʚʦʝ, ʩ ʝʜʠʥʠʯʥʳʤʠ ʤʝʣʢʠʤʠ ʢʘʧʝʣʴʢʘʤʠ ʚʣʘʛʠ. ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʩʯʠʪʘʝʪʩʷ 

ʢʦʥʩʠʩʪʝʥʮʠʷ ʤʘʩʣʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʥʘ ʩʨʝʟʝ ʤʘʪʦʚʘʷ ʩ ʥʘʣʠʯʠʝʤ ʤʝʣʢʠʭ ʢʘʧʝʣʝʢ 

ʚʣʘʛʠ; ʩʣʘʙʦ ʢʨʦʰʣʠʚʘʷ ʠ ʩʣʘʙʦ ʨʳʭʣʘʷ ʠʣʠ ʩʣʘʙʦʩʣʦʠʩʪʘʷ [7]. 

ʈʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦʨʦʢʦʚ ʢʦʥʩʠʩʪʝʥʮʠʠ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ. ʂʨʦʰʣʠʚʦʝ ʤʘʩʣʦ ʧʨʠ 

ʦʪʨʝʟʘʥʠʠ ʧʣʘʩʪʠʥʢʠ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ. ʕʪʦʪ ʧʦʨʦʢ ʚʦʟʥʠʢʘʝʪ ʧʨʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʣʘʟʤʳ ʚʥʫʪʨʠ ʤʦʥʦʣʠʪʘ ʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʝʞʠʤʦʚ 

ʭʨʘʥʝʥʠʷ. ʊʘʢʞʝ ʧʨʠʯʠʥʘʤʠ ʧʦʷʚʣʝʥʠʷ ʵʪʦʛʦ ʧʦʨʦʢʘ ʤʦʞʝʪ ʙʳʪʴ ʜʣʠʪʝʣʴʥʦʝ ʩʦʟʨʝʚʘʥʠʝ 

ʩʣʠʚʦʢ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʠʟʣʠʰʥʷʷ ʧʨʦʤʳʚʢʘ ʤʘʩʣʷʥʦʛʦ ʟʝʨʥʘ. 

ɽʩʣʠ ʧʨʠ ʦʪʨʝʟʘʥʠʠ ʧʣʘʩʪʠʥʢʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʣʦʠ ʩ ʨʦʚʥʳʤʠ ʢʨʘʷʤʠ ʚʜʦʣʴ ʩʨʝʟʘ, 

ʤʘʩʣʦ ʩʯʠʪʘʝʪʩʷ ʩʣʦʠʩʪʳʤ. ʊʘʢʘʷ ʩʣʦʠʩʪʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʨʦʜʫʢʪʘ, 

ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʞʠʨʥʳʭ ʩʣʠʚʦʢ. ʇʦʨʦʢ ʚʦʟʥʠʢʘʝʪ ʚ ʩʚʷʟʠ ʩ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʤʘʩʣʝ ʞʠʜʢʦʡ ʬʨʘʢʮʠʠ ʞʠʨʘ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʚ ʤʘʩʣʦʦʙʨʘʟʦʚʘʪʝʣʝ. 

ɽʩʣʠ ʧʣʘʩʪʠʥʢʘ ʤʘʩʣʘ ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ ʣʝʛʢʦ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʠʣʠ ʩʤʠʥʘʝʪʩʷ ʥʘ ʩʨʝʟʝ, 

ʟʥʘʯʠʪ ʤʘʩʣʦ ʩʣʠʰʢʦʤ ʤʷʛʢʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ. ʊʘʢʦʝ ʤʘʩʣʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʚʝʨʜʦʩʪʴʶ ʠ ʩʣʘʙʦʡ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴʶ: ʧʨʠ 5ï6 Áʉ ʦʥʦ ʠʤʝʝʪ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʧʨʠ 10ï12 Áʉ ʨʘʟʤʷʛʯʘʝʪʩʷ ʠ ʧʨʠʣʠʧʘʝʪ ʢ ʥʦʞʫ, ʧʨʠ 18ï

20 Áʉ ʩʪʘʥʦʚʠʪʩʷ ʠʟʣʠʰʥʝ ʤʷʛʢʠʤ, ʨʘʩʧʣʳʚʘʝʪʩʷ, ʠʥʦʛʜʘ ʧʨʠʦʙʨʝʪʘʝʪ ʩʤʝʪʘʥʦʦʙʨʘʟʥʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ, ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʧʣʘʟʤʘ. 

ʄʘʞʫʱʘʷʩʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʘʩʣʘ, ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: ʩʙʠʚʘʥʠʝ ʩʣʠʚʦʢ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʝʜʦʟʨʝʚʰʠʝ ʩʣʠʚʢʠ. 

ɿʘʩʘʣʝʥʥʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʘʩʣʘ, ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʦʤ ʩʙʠʚʘʥʠʷ 

ʩʣʠʚʦʢ. ʕʪʦʪ ʧʦʨʦʢ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʚʳʜʝʣʝʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʞʠʨʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʚ 

ʤʘʩʣʝ ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʚʣʘʛʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʣʠʰʢʦʤ ʪʦʥʢʦʤ 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʠ ʩʣʠʚʦʢ. ʅʘ ʨʘʟʨʝʟʝ ʟʘʩʘʣʝʥʥʦʝ ʤʘʩʣʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʪʦʚʦʡ, ʙʣʝʜʥʦʡ 

ʦʢʨʘʩʢʦʡ (ʧʦ ʮʚʝʪʫ ʥʘʧʦʤʠʥʘʝʪ ʩʘʣʦ). 

ʈʳʭʣʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʤʦʥʦʣʠʪʘ ʠ 

ʧʝʨʝʠʟʙʳʪʢʝ ʛʘʟʦʚʦʡ ʬʘʟʳ. ʄʘʩʣʦ ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪ, ʥʝʚʳʨʘʞʝʥʥʳʝ ʚʢʫʩ ʠ ʟʘʧʘʭ. ʇʦʨʦʢ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʤʘʩʣʝ, ʚʳʨʘʙʦʪʘʥʥʦʤ ʤʝʪʦʜʦʤ ʩʙʠʚʘʥʠʷ ʩʣʠʚʦʢ [8].  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 227 

ʄʫʯʥʠʩʪʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʪʨʫʢʪʫʨʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʘ. 

ʇʨʦʷʚʣʷʝʪʩʷ ʚ ʤʘʩʣʝ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ 

ʤʘʩʣʝ ʥʘʨʷʜʫ ʩ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ ʤʝʣʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʦʙʨʘʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʪʫʛʦʧʣʘʚʢʠʝ 

ʢʨʠʩʪʘʣʣʳ, ʢʦʪʦʨʳʝ ʦʱʫʱʘʶʪʩʷ ʧʨʠ ʨʘʩʧʣʘʚʣʝʥʠʠ ʥʘ ʷʟʳʢʝ [3, 8]. 

ʄʘʩʣʦ, ʠʤʝʶʱʝʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʨʦʢʠ (ʟʘʩʘʣʝʥʥʫʶ, ʣʠʧʢʫʶ, ʢʨʦʰʣʠʚʫʶ, 

ʥʝʦʜʥʦʨʦʜʥʫʶ, ʢʦʣʶʱʫʶʩʷ, ʨʳʭʣʫʶ, ʩʣʦʠʩʪʫʶ, ʤʫʯʥʠʩʪʫʶ, ʤʷʛʢʫʶ ʢʦʥʩʠʩʪʝʥʮʠʶ), 

ʨʝʘʣʠʟʘʮʠʠ ʥʝ ʧʦʜʣʝʞʠʪ. 

ʎʚʝʪ. ʎʚʝʪ ʤʘʩʣʘ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪ ʩʚʝʪʣʦ-ʞʝʣʪʦʛʦ ʜʦ ʞʝʣʪʦʛʦ, ʦʜʥʦʨʦʜʥʳʡ ʧʦ ʚʩʝʡ 

ʤʘʩʩʝ. ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʮʚʝʪʘ ʤʘʩʣʘ ʥʝ ʷʚʣʷʝʪʩʷ ʙʨʘʢʦʚʦʯʥʳʤ ʧʨʠʟʥʘʢʦʤ, 

ʪʦʛʜʘ ʢʘʢ ʧʝʩʪʨʦʝ, ʧʦʣʦʩʘʪʦʝ, ʤʨʘʤʦʨʥʦʝ ʤʘʩʣʦ ʩʯʠʪʘʝʪʩʷ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʟʘʧʨʝʱʝʥʦ ʢ 

ʨʝʘʣʠʟʘʮʠʠ. ʅʝʨʘʚʥʦʤʝʨʥʘʷ ʦʢʨʘʩʢʘ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʧʨʦʜʫʢʪʝ ʢʨʫʧʥʳʭ ʢʘʧʝʣʴ 

ʧʣʘʟʤʳ, ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʤʘʩʣʘ ʨʘʟʣʠʯʥʳʭ ʩʙʦʝʢ. 

ɹʝʣʦʝ ʠʣʠ ʩʣʠʰʢʦʤ ʙʣʝʜʥʦʝ ʤʘʩʣʦ. ʕʪʦʪ ʧʦʨʦʢ ʚʳʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʧʠʛʤʝʥʪʦʚ ʚ 

ʤʦʣʦʯʥʦʤ ʞʠʨʝ ʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʘʩʣʘ, ʚʳʨʘʙʦʪʘʥʥʦʛʦ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ. 

ʉʪʦʨʦʥʥʠʢʠ ʤʥʝʥʠʷ ʦ ʥʝʦʙʲʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ ʤʝʪʦʜʘ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʶʪ ʝʤʫ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʝ. ʆʜʥʘʢʦ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʤʳ ʧʦʣʫʯʘʝʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʝ ʚ 

ʮʝʣʦʤ, ʘʥʘʣʠʟʠʨʫʝʤ ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤ ʝʝ ʢʦʤʧʣʝʢʩʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʩʝʥʩʦʨʥʳʤ 

ʦʧʳʪʦʤ. ʕʢʩʧʝʨʪ-ʜʝʛʫʩʪʘʪʦʨ ʦʮʝʥʠʚʘʝʪ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʶʘʥʩʳ 

ʚʢʫʩʘ, ʟʘʧʘʭʘ, ʮʚʝʪʘ ʠ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʧʦʣʫʯʠʪʴ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʜʘʝʪ ʥʝ ʤʝʥʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʝʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʥ ʜʘʞʝ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʝʥ, ʧʦʩʢʦʣʴʢʫ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʩʦʩʪʘʚʣʝʥʠʷ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʠ ʩʪʘʥʜʘʨʪʦʚ. ɸ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ. 

ʇʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʘʫʜʠʪʘ ʚ ʦʪʨʘʩʣʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʫʶ ʩʠʪʫʘʮʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʨʘʭʦʚʦʡ ʙʠʟʥʝʩ-ʠʥʬʦʨʤʘʮʠʠ. 

 

Abstract. The article discusses the issues of conceptual foundations of the financial reporting 

based on international experience and standards. As well as analysis of insurance companies and 

used new programs for the development of the financial sector. The processes of organizing 

accounting and auditing in insurance organizations represent an objective situation, directed to 

the business intelligence of the business. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ, ʬʦʨʤʳ ʦʪʯʝʪʥʦʩʪʠ, 

ʘʥʘʣʠʟ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʵʢʦʥʦʤʠʢʘ, ʬʠʥʘʥʩʳ. 

 

Keywords: financial reporting, accounting, reporting forms, analysis, insurance companies, 

travel companies, economics, finance. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʤʠʨʦʚʦʡ ɻ ʢʦʥʦʤʠʢʠ ʦʩʥʦʚʥʦʡ ʠ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʩʪʨʘʥ ʤʠʨʘ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʩʣʫʛ, ʯʪʦ 

ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʧʨʠʙʳʣʴ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ. çɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ 

ʙʠʟʥʝʩʘ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʩʥʦʚʘʥʳ ʥʘ ʇʨʦʛʨʘʤʤʝ 

ʨʘʟʚʠʪʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘè [1]. 

ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ (ʇʈʌʉ) ʥʘ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʨʳʥʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʨʦʩʪʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩʦ ɺʩʝʤʠʨʥʳʤ ʙʘʥʢʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

çʛʦʜʦʚʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ ʟʘ 2019 ʛ. ʩʦʩʪʘʚʠʣʘ 45,1 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ, 

ʚʢʣʶʯʘʷ ʩʪʨʘʭʦʚʳʝ ʚʳʧʣʘʪʳ ʚ ʨʘʟʤʝʨʝ 5,548 ʤʣʥ ʜʦʣʣʘʨʦʚ ʉʐɸè [2]. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ o 

ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 
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ʧʨʦʚʝʜʝʥʠʝ ʠʭ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʚʝʨʦʢ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ɻʢʦʥʦʤʠʢʝ ʥʘhʝʡ ʩʪʨʘʥʳ ʧʦʢʘʟʳʚʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ɻʢʦʥʦʤʠʯʝʩʢʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ 

ʧʦʨʷʜʦʢ ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʥʦʚʳ ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʤʧʣʝʢʩʥʘʷ ʠ ʚʩʝʩʪʦʨʦʥʥʷʷ ʦʮʝʥʢʘ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ 

ʦʩʥʦʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʥʮʝʧʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʘʫʜʠʪʘ ʚ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʤʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʚʝʨʦʢ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʪʨʘʢʪʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʘʫʜʠʪʘ ʚ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʥʘʰʣʦ ʩʚʦʝ ʨʝʰʝʥʠʝ ʚ ʥʘʫʯʥʳʭ ʚʦʧʨʦʩʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʨʷʜʦʢ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʘʫʜʠʪʦʨʩʢʦʡ ʧʨʦʚʝʨʢʠ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʩʧʦʩʦʙʳ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʚʦʧʨʦʩʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʨʦʚʝʨʢʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

ʉʦʩʪʦʷʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʩʠʣʝʥʠʷ ʝʛʦ ʨʦʣʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ, ʨʘʟʚʠʪʠʠ ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʘʫʜʠʪʘ çʧʦʩʨʝʜʩʪʚʦʤ ʝʛʦ 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʭʦʚʳʤʠ ʨʳʥʢʘʤʠè [3], ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʦʩʪʘʚʠʪʴ çʦʪʢʨʳʪʫʶ ʠ ʧʦʥʷʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶè ʥʘ ʦʩʥʦʚʝ çʬʦʨʤʠʨʦʚʘʥʠʷ ʫ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʧʦʥʠʤʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡè [4]. ʕʪʦ, ʚ ʩʚʦ ʁʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʨʦʣʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʘʫʜʠʪʘ ʚ ʧʨʠʥʷʪʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, 

ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʝʛʦ ʤʝʪʦʜʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʚʝʜʝʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʦʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʭʦʚʦʛʦ ʘʫʜʠʪʘ. ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʘʥʥʳʝ, ʠʟʫʯʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ɻʪʘʧʝ ʪʨʝʭʵʪʘʧʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

ʊaʙʣʠʮa 1. 

ɼɸʅʅʓɽ ʉʊʈɸʍʆɺʆɻʆ ʈʓʅʂɸ ɸʆ çʋɿAɻʈOʉʋɻʋʈʊAè 

 ʇʆ ʀʊʆɻɸʄ I ʂɺɸʈʊɸʃɸ 2019 ʛ (ʤʣʨʜ ʩʫʤ) [5] 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ I ʢʚ.2016  I 

ʢʚ.2017  

ʀʟʤʝʥʝ-

ʥʠʝ ʚ % 

I ʢʚ. 2018 

ʛ 

I ʢʚ. 2019 ʛ ʀʟʤʝʥʝ-

ʥʠʝ ʚ % 

ʆʙʱʠʡ ʫʩʪʘʚʥʦʡ ʢʘʧʠʪʘʣ 248,6 321,6 130 346,2 568,1 164 

ʀʥʚʝʩʪʠʮʠʠ 867,5 1 482,6 171 1 560 ,6 2 070,7 133 

ʉʪʨʘʭʦʚʳʝ ʧʨʝʤʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ: 

692,4 927,5 134 381,0 522,8 137 

ɼʦʙʨʦʚʦʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 485,0 694,1 143 316,0 449,8 142 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 207,5 233,3 112 65,0 73,0 112 

ʉʪʨʘʭʦʚʳʝ ʚʳʧʣʘʪʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ: 

130,8 270,0 207 82,7 180,2 218 

ɼʦʙʨʦʚʦʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 97,6 202,4 239 64,1 159,9 249 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 33,2 67,6 148 18,6 20,3 109 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 1, ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʩʪʝʧʝʥʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʨʘʭʦʚʦʛʦ ʧʦʨʪʬʝʣʷ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʠ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, 
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ʥʝʦʙʭʦʜʠʤʫʶ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ. ʕʪʠ ʜʘʥʥʳʝ ʪʘʢʞʝ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʜʣʷ ʚʪʦʨʦʛʦ ɻ ʪʘʧʘ 

ʪʨʝʭʵʪʘʧʥʦʛʦ ʤʝʪʦʜʘ ʤʦʜʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʘʥʥʳʝ ʊʘʙʣʠʮʳ 2 ʧʦʢʘʟʳʚʘʶʪ ʜʠʥʘʤʠʢʫ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ, ʜʦʛʦʚʦʨʦʚ ʩʪʨʘʭʦʚʘʥʠʷ, 

ʩʪʨʘʭʦʚʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʪʨʘʭʦʚʳʭ ʚʦʟʤʝʱʝʥʠʡ ʚ ɸʆ çʋʟaʛʨoʩʫʛʫʨʪaè. 

 

ʊʘʙʣʠʮʘ 2. 

ɼʀʅɸʄʀʂɸ ʉʊʈɸʍʆɺʓʍ ʇʈɽʄʀʁ, ɼʆɻʆɺʆʈʆɺ ʉʊʈɸʍʆɺɸʅʀʗ, ʉʊʈɸʍʆɺʆʁ 

ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʀ ʀ ʉʊʈɸʍʆɺʓʍ ɺʆɿʄɽʑɽʅʀʁ ɺ ɸʆ çʋɿAɻʈOʉʋɻʋʈʊAè  

ɿɸ I ʂɺɸʈʊɸʃ 2018-2019 ʛʛ. [6] 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ I ʢʚ. 2018 I ʢʚ.2019 ɼʠʥʘʤʠʢʘ, % ɼʠʥʘʤʠʢʘ, (+,ī) 

ʉʪʨʘʭʦʚʘʷ ʧʨʝʤʠʷ, ʤʣʨʜ ʩʫʤ 42,4 44,7 105,4 2,3 

ʉʪʨʘʭʦʚʦʡ ʜʦʛʦʚʦʨ, ʪʳʩ ʰʪ. 722,8 568,2 78,6 ī154,6 

ʉʪʨʘʭʦʚʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʪʨʣʥ ʩʫʤ 16,0 14,8 93,0 ī1,2 

ʉʪʨʘʭʦʚʦʝ ʚʦʟʤʝʱʝʥʠʝ, ʤʣʨʜ ʩʫʤ 10,8 15,3 141,5 4,5 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʊʘʙʣʠʮʝ 2 ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚʳʧʣʘʯʝʥʥʦʝ ʩʪʨʘʭʦʚʦʝ ʚʦʟʤʝʱʝʥʠʝ 

ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 141,5% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʢʦʧʣʝʥʥʳʤ ʩʪʨʘʭʦʚʳʤ ʧʨʝʤʠʷʤ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʩʪʘʥʦʚʷʪʩʷ ʣʦʢʦʤʦʪʠʚʦʤ ʚ ɻʢʦʥʦʤʠʢʝ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ɻ ʪʦ ʨʘʟʚʠʪʠʝ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ ʠ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʠʭ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ. ɽʛʦ ʩʦʩʪʘʚ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

1. çʨʘʩʰʠʨʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʫʤʤʳ ʢʘʧʠʪʘʣʘ ʠ ʘʢʪʠʚʦʚ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ;  

2. ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʩʪʨʘʭʦʚʳʭ ʦʧʝʨʘʮʠʡ;  

3. ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʩʪʨʘʭʦʚʘʥʠʷ;  

4. ʧʨʦʚʝʜʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʪʨʘʭʦʚʳʭ ʦʧʝʨʘʮʠʡ;  

5. ʨʘʟʚʠʪʠʝ ʦʧʝʨʘʮʠʡ ʧʝʨʝʩʪʨʘʭʦʚʘʥʠʷ;  

6. ʩʦʟʜʘʥʠʝ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʭʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ;  

7. ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʪʨʘʭʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ;  

8. ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪ ʠ ʨʘʟʤʝʱʘʶʪ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ;  

9. ʧʝʨʝʭʦʜ ʩʪʨʘʭʦʚʘʥʠʷ ʟʘ ʧʨʝʜʝʣʳ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʠʤ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʛʣʦʙʘʣʠʟʘʮʠʷ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘè [7]. 

ʇʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʘʫʜʠʪʘ ʚ ʦʪʨʘʩʣʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪʠʚʥʫʶ ʩʠʪʫʘʮʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʪʨʘʭʦʚʦʡ ʙʠʟʥʝʩ-ʠʥʬʦʨʤʘʮʠʠ. çɹʫʭʛʘʣʪʝʨʩʢʠʡ ʯʫʝʪ ʚ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʠʩʪʝʤʫ ʩʙʦʨʘ, ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʝʤ ʩʧʣʦʰʥʦʛʦ, ʥʝʧʨʝʨʳʚʥʦʛʦ, ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʫʯʝʪʘ ʚʩʝʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʧʝʨʘʮʠʡ, a ʪʘʢʞʝ ʩʦʩʪʘʚʣʝʥʠʝ ʥʘ ʝʝ ʦʩʥʦʚʝ ʬʠʥʘʥʩʦʚʦʡ ʠ ʠʥʦʡ ʦʪʯʝʪʥʦʩʪʠ. ɹʫʭʛʘʣʪʝʨʩʢʠʡ 

ʯʫʝʪ ʚʝʜʫʪʩʷ ʤʝʪʦʜʦʤ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ ʧʫʪʸʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ ʦʪʨʘʞʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʜʝʥʝʞʥʦʡ ʦʮʝʥʢʝ ʥʘ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʩʯʝʪʘʭ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘè 

[8] ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ɻʪʘʧʳ ʧʦʜʛʦʪʦʚʢʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ (ʈʠʩʫʥʦʢ). 

ʆʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ 

ʦʪʨʘʞʘʶʪʩʷ ʚ:  

ïʟʘʢʦʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ;  

ïʭʘʨʘʢʪʝʨʝ ʟʘʢʣʶʯʸʥʥʳʭ ʩʪʨʘʭʦʚʳʭ ʜʦʛʦʚʦʨʦʚ;  
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ïʥʘʣʠʯʠʠ ʧʝʨʝʩʪʨʘʭʦʚʦʯʥʳʭ ʦʧʝʨʘʮʠʡ;  

ïʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʘʭʦʚʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʠ ʩʪʨʘʭʦʚʳʤ ʚʦʟʤʝʱʝʥʠʝʤ;  

ïʠʥʪʝʨʝʩʝ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʤʝʱʝʥʠʶ ʩʪʨʘʭʦʚʳʭ ʨʝʟʝʨʚʦʚ;  

ïʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ;  

ïʧʨʘʚʠʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʬʠʩʥʳʭ ʨʘʩʭʦʜʦʚ;  

ïʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʘʭʦʚʘʥʠʷ. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ. ʕʪʘʧʳ ʩʦʩʪʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ [9]. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʦʨʷʜʢʘ ʩʦʩʪʘʚʣʝʥʠʷ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʧʨʦʚʝʨʦʢ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʨʘʭʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʝʤʧʳ ʨʦʩʪʘ ɻ ʪʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʦʯʝʥʴ ʥʠʟʢʠʝ. ɺ 

ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʭʦʚʦʛʦ ʙʠʟʥʝʩʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʘʫʜʠʪʘ ʜʣʷ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʫʪʸʤ ʠʭ 

ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʪʨʘʭʦʚʦʡ ʘʫʜʠʪ. ʆʪʩʫʪʩʪʚʠʝ ʩʘʥʘʮʠʠ ʙʣʘʛʦʜʘʨʷ 

ʚʥʝʜʨʝʥʠʶ ʥʘʫʯʥʦʡ ʙʘʟʳ çDATA SCIENCEè ʥʘ ʩʪʨʘʭʦʚʦʤ ʨʳʥʢʝ ʋʟʙʝʢʠʩʪʘʥʘ, ʧʦʟʚʦʣʠʪ 

ʜʦʩʪʠʛʥʫʪʴ ʦʞʠʜʘʝʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʘ ʩʯʝʪ ʜʦʩʪʠʞʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚ ʦʪʨʘʩʣʠ, a ʪʘʢʞʝ ʥʘʨ̫ʜʫ ʩ ʨʘʟʚʠʪʠʝʤ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʦʚʳʡ ɻ ʪʘʧ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʘ ʥʘʜʝʞʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʦʪʦʢ ʢʣʠʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʦʙʠʣʠʟʘʮʠʠ ʝʜʠʥʦʛʦ ʨʳʯʘʛʘ ʧʫʪʝʤ ʨʘʟʤʝʱʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ, ʙʝʩʧʝʨʝʙʦʡʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʝʜʠʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ [10]. 

ɺ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪʩʷ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ: 

ïʙʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩ, ʬʦʨʤʘ 1, (ʦʪʯʝʪ ʦ ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ); 

ïʦʪʯʝʪ ʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʬʦʨʤʘ 2, (ʦʪʯʝʪ ʦ ʩʦʚʦʢʫʧʥʦʤ ʜʦʭʦʜʝ); 

ïʨʘʟʲʷʩʥʝʥʠʷ ʢ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʩʧʨʘʚʢʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ ʙʘʣʘʥʩʫ, 

ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʠʥʚʝʩʪʦʨʘʤʠ, ʢʨʝʜʠʪʦʨʘʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʩʪʚʫ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʨʘʚʝʥʩʪʚʘ, ʥʦ ʠ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʠʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ [11]. 

ʈʘʩʩʤʦʪʨʝʚ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ɻ ʪʘʧʦʚ ʚʥʠʤʘʥʠʷ, ʧʨʦʮʝʩʩʳ ʧʨʦʚʝʜʝʥʠ ̫ ʘʫʜʠʪʘ, ʤʝʪʦʜʳ 

ʇʝʨʝʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

 

I ʵʪʘʧ 

 

II  ʵʪʘʧ 

 

III ʵʪʘʧ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʩʙʦʨ ʙʫʭʛʘʣʪʝʨʩʢʠʭ ʜʘʥʥʳʭ 

ʩʦʩʪʘʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʦʪʯʝʪʦʚ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʠ ʚʦʧʨʦʩʦʚ ʧʨʠʤʝʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʥʘ 2017ï2021 ʛʦʜʳ ʚ çɻʦʜ ʘʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷè ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʘʭʦʚʦʡ ʦʪʨʘʩʣʠ ʥʘ ʦʩʥʦʚʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪʘ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʫʜʠʪʦʨʩʢʠʭ ʫʩʣʫʛ ʠ ʚʥʝʜʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ɺʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʠ ʧʦʥʷʪʥʘʷ 

ʬʦʨʤʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ ʬʘʢʪʝ, ʯʪʦ ʦʥʘ ̫ ʚʣʷʝʪʩʷ ɻ ʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, a ʪʘʢʞʝ ʜʣʷ ʧʨʦʮʝʩʩʘ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʠ ʘʫʜʠʪʘ ʥʘ ʦʩʥʦʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 
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ON THE INCREASING INVESTMENT ACTIVITY  

IN THE REGIONS OF UZBEKISTAN  

 

ÉMadaminov I., Urgench State University, Urgench, Uzbekistan, iomadaminov@list.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʜʦʩʪʠʞʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘ ʦʩʥʦʚʝ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 

ʇʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

 

Abstract. The article discusses topical issues of achieving economic growth based on 

increasing investment activity in the regions of the country. Improving the investment attractiveness 

of regions is important. Analyzed the activity of domestic and foreign investors. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʚʥʫʪʨʝʥʥʠʝ ʠ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʦʨʳ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ. 

 

Keywords: region, industry, investment activity, economic growth, domestic and foreign 

investors, investment policy. 

 

ɺʚʝʜʝʥʠʝ 

ʀʥʚʝʩʪʠʮʠʠ ʷʚʣʷʶʪʩʷ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ ʵʢʦʥʦʤʠʢʠ. ʇʦʵʪʦʤʫ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʘ ʪʘʢʞʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʚʝʩʪʠʮʠʡ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʚʘʞʥʳʤ. ʄʠʨʦʚʦʡ ʦʧʳʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʘʢʪʠʚʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʠʦʥʘʤ ʥʘʨʘʱʠʚʘʪʴ 

ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʜʦʙʠʚʘʪʴʩʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʧʘʥʜʝʤʠʠ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʵʢʩʧʦʨʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʦʚ ʠ ʦʪʨʘʩʣʝʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʤʥʦʛʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʨʝʘʣʠʟʫʶʪʩʷ 

ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʘʢʪʠʚʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʨʦʩʪʘ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʠ ʨʝʛʠʦʥʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 2019 ʛ. ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʚʩʝʭ 

ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʦʩʪʠʛ 220,7 ʪʨʣʥ ʩʫʤʦʚ, ʯʪʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʦʞʠʜʘʝʤʦʛʦ 

ʧʨʦʛʥʦʟʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʩʦʩʪʘʚʠʣ 189,9 ʪʨʣʥ ʩʫʤʦʚ, ʘ 
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ʪʝʤʧ ʨʦʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʫʚʝʣʠʯʠʣʩʷ ʚ 1,3 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ, ʦʩʥʦʚʥʳʤʠ ʟʘʨʫʙʝʞʥʳʤʠ 

ʧʘʨʪʥʝʨʘʤʠ ʠʥʚʝʩʪʠʨʫʶʱʠʝ ʚ ʩʪʨʘʥʫ ʷʚʣʷʶʪʩʷ ʂʠʪʘʡ, ʈʦʩʩʠʷ ʠ ɻʝʨʤʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ, ʠʥʚʝʩʪʠʨʫʶʱʠʭ ʚ ʵʢʦʥʦʤʠʢʫ ʋʟʙʝʢʠʩʪʘʥʘ, ʧʨʝʚʳʩʠʣʦ 50. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʷ ʦʩʥʦʚʥʳʭ ʩʪʨʘʥ-ʠʥʚʝʩʪʦʨʦʚ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʠ ʢʨʝʜʠʪʦʚ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 34% [1]. 

ʊʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ 

ʧʨʦʛʨʘʤʤʳ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʦʧʝʨʘʮʠʠ ʤʝʞʜʫ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ. 

 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʦʨʠʠ ʠ ʧʦʩʪʫʣʘʪʳ ʢʘʩʘʪʝʣʴʥʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʅʘʧʨʠʤʝʨ, ɸ. ɻ. ʍʫʜʦʢʦʨʤʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʫʯʠʪʳʚʘʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʠʭ ʨʘʟʤʝʨʦʚ. ʇʨʠ ʵʪʦʤ ʨʝʛʠʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴʶ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ 

[2]. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘ ʦʩʥʦʚʝ ʫʩʠʣʝʥʠʷ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʫʧʨʘʚʣʝʥʠʠ. ʇʦʵʪʦʤʫ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʚ ʩʚʦʠʭ ʦʧʠʩʘʥʠʷʭ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʬʘʢʪʦʨʫ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʦʚ [3ï6]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ 

ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʧʝʮʠʬʠʢʠ ʨʝʛʠʦʥʦʚ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʣʫʯʰʠʪʴ ʯʝʪʢʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʟʛʣʷʜʘʭ ʊ. ɸʭʤʝʜʦʚʘ ʠ ɸ. ɸ. ʉʦʙʠʨʦʚʘ, ʨʝʛʠʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʮʝʣʦʩʪʥʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʫ ʩʦ ʩʚʦʠʤʠ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, 

ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʆʜʥʘʢʦ, ʩʨʝʜʠ ʫʯʝʥʳʭ-ʵʢʦʥʦʤʠʩʪʦʚ ʥʝʪ 

ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʘʷ ʠʟ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʦʚ [7ï8]. 

ʅʘʨʷʜʫ ʩ ʤʘʩʰʪʘʙʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʠ ʤʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ 

ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʤʝʶʱʠʝʩʷ ʥʝʜʦʩʪʘʪʢʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʠʥʪʝʟʘ, ʩʨʘʚʥʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʜʘʥʥʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʦ 

ʠʥʚʝʩʪʠʮʠʷʤ ʠ ʚʥʝʰʥʝʡ ʪʦʨʛʦʚʣʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ 

ʩʪʘʪʠʩʪʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ (https://stat.uz/; https://stat.uz/ru/). 

 

ɸʥʘʣʠʟ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʳ ʣʶʙʦʡ ʩʪʨʘʥʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʫʶ 

ʥʘʜʝʞʥʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ. 

ʅʘʧʨʠʤʝʨ, ʚ çʉʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡè ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ 2017ï2021 ʛʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʛʦʩʫʜʘʨʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ [1]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʥʘʧʨʷʤʫʶ 

ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ, ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʨʝʜʳ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʦʟʜʘʥʠʝʤ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ 
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ʧʨʠʚʣʝʯʝʥʠʝʤ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ [2ï4]. 

ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʫʩʪʨʘʥʝʥʠʶ ʙʘʨʴʝʨʦʚ ʥʘ ʧʫʪʠ ʩʙʳʪʘ ʤʝʩʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ, 

ʟʘʢʫʧʢʠ ʩʳʨʴʷ, ʠʥʚʝʩʪʠʮʠʡ ʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2019 ʛ ʦʢʦʣʦ 30% ʠʥʚʝʩʪʠʮʠʡ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʩʦʩʪʘʚʣʷʣʠ 

ʧʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʢʨʫʧʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʪʘʢʞʝ ʚ 

ʦʪʜʘʣʝʥʥʳʝ ʨʝʛʠʦʥʳ, ʛʜʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ. ɺʩʝʛʦ ʙʳʣʦ ʟʘʧʫʱʝʥʦ 

145 ʩʝʪʝʚʳʭ ʠ 167 ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʩʫʤʤʫ 5,4 ʤʣʨʜ ʜʦʣʣʘʨʦʚ [5]. 

ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʝʛʠʦʥʘʤ ʚ 2015ï2019 ʛʛ. 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ. 

ʀʅɺɽʉʊʀʎʀʀ ɺ ʆʉʅʆɺʅʆʁ ʂɸʇʀʊɸʃ ʅɸ ɼʋʐʋ ʅɸʉɽʃɽʅʀʗ, ʪʳʩ ʩʫʤʦʚ [7] 

 

ʈʝʩʧʫʙʣʠʢʘ 

ʋʟʙʝʢʠʩʪʘʥ 

2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 2019 ʛ. 

1431,7 1608,6 2227,8 3769,6 5655,8 

ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

ʦʙʣʘʩʪʠ: 

3388,2 2094,0 1542,2 3641,1 4476,7 

ɸʥʜʠʞʘʥ 678,4 745,3 999,6 1550,3 2642,3 

ɹʫʭʘʨʘ 2264,0 3237,6 6254,2 5105,4 5167,3 

ɼʞʠʟʘʢ 1033,1 1125,1 1361,9 2693,9 5792,3 

ʂʘʰʢʘʜʘʨʴʷ 1969,9 2389,3 3583,4 5193,4 7246,1 

ʅʘʚʦʠ 1965,1 3168,1 4185,4 10920,2 17985,7 

ʅʘʤʘʥʛʘʥ 863,8 1074,8 1340,3 2992,5 4380,8 

ʉʘʤʘʨʢʘʥʜ 912,0 1001,6 1189,4 1878,3 2552,7 

ʉʫʨʭʘʥʜʘʨʴʷ 773,0 879,1 1427,1 2848,3 4705,5 

ʉʳʨʜʘʨʴʷ 1382,2 1660,3 2011,1 3280,2 7312,4 

ʊʘʰʢʝʥʪ 1595,0 1507,5 2087,2 3898,4 5799,9 

ʌʝʨʛʘʥʘ 731,6 747,8 822,4 1516,8 2465,1 

ʍʦʨʝʟʤ 884,7 885,8 1215,1 1655,6 3007,2 

ʛ. ʊʘʰʢʝʥʪ 2877,4 3848,1 5552,7 10627,8 16332,0 

 

ɼʘʥʥʳʝ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʊʘʙʣʠʮʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 2015ï2019 ʛʛ. ʦʙʲʝʤ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʝ ʫʚʝʣʠʯʠʣʩʷ ʩ 1431,7 ʪʳʩ ʩʫʤʦʚ 

ʜʦ 5655,8 ʪʳʩ ʩʫʤʦʚ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ, ʙʝʟʫʩʣʦʚʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʪʨʘʥʝ 

ʧʨʦʚʦʜʠʪʩʷ ʛʣʫʙʦʢʦ ʧʨʦʜʫʤʘʥʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ. ʅʘʧʨʠʤʝʨ, ʚ 2015ï2019 ʛʦʜʳ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʚ 9,2 ʨʘʟʘ ʚ ʅʘʚʦʠʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 6,1 ʨʘʟʘ ʚ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʚ 5,7 ʨʘʟʘ ʚ ʊʘʰʢʝʥʪʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 3,4 ʨʘʟʘ ʚ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ 

(https://stat.uz/). 

ʈʝʛʠʦʥʳ, ʢʦʪʦʨʳʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʦʪʝʥʮʠʘʣ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʠʚʣʝʢʘʶʪ 

ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʥʝ ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʳʡ, ʥʦ ʠ ʠʥʦʩʪʨʘʥʥʳʡ ʢʘʧʠʪʘʣ, ʠʤʝʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʩʧʘʜʫ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʥʘʡʪʠ ʩʬʝʨʳ ʛʜʝ ʤʦʞʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʚ ʫʣʫʯʰʝʥʠʠ 

ʚʳʩʦʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʨʝʛʠʦʥʦʚ. 

ʇʨʠ ʨʘʟʤʝʱʝʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 
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ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ɽʱʝ ʦʜʥʘ 

ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʩʝʛʦʜʥʷ ð ʵʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ ʟʘ ʩʯʝʪ ʫʛʣʫʙʣʝʥʠʷ ʣʦʢʘʣʠʟʘʮʠʠ [7]. 

ɺ ʷʥʚʘʨʝ-ʤʘʨʪʝ 2020 ʛ. ʠʟ ʦʙʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʦʩʚʦʝʥʦ 33,4 ʪʨʣʥ ʩʫʤʦʚ (3,5 ʤʣʨʜ ʜʦʣʣʘʨʦʚ 

ʉʐɸ ʚ ʜʦʣʣʘʨʦʚʦʤ ʵʢʚʠʚʘʣʝʥʪʝ) ʠʣʠ 89,8% ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʦʰʣʦʛʦ ʛʦʜʘ. ʇʦʵʪʦʤʫ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʷʥʚʘʨʝ-ʤʘʨʪʝ 33,4 ʪʨʣʥ ʩʫʤ ʠʥʚʝʩʪʠʮʠʠ ʦʩʚʦʝʥʳ ʚ ʦʩʥʦʚʥʦʡ 

ʢʘʧʠʪʘʣ, ʠʟ ʢʦʪʦʨʳʭ 63,9% ʠʣʠ 21,4 ʪʨʣʥ. ʩʫʤʦʚ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʦʩʪʘʣʴʥʳʝ 

36,1% ʠʣʠ 12,0 ʪʨʣʥ ʩʫʤ, ʢʦʪʦʨʳʝ ʬʠʥʘʥʩʠʨʦʚʘʣʠʩʴ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʥʘʩʝʣʝʥʠʷ (https://stat.uz/). 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ð ʚ ʷʥʚʘʨʝ-ʤʘʨʪʝ 2020 ʛ. ʠʥʚʝʩʪʠʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ɺɺʇ ʩʦʩʪʘʚʠʣʠ 30,2%, ʯʪʦ ʥʘ 4,9% ʧʫʥʢʪʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2019 ʛ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

28,1% ʚ ʷʥʚʘʨʝ-ʤʘʨʪʝ 2018 ʛʦʜʘ ʠ 35,1% ʚ 2019 ʛ. (https://mift.uz/). 

ɿʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʚʦʠʣʠ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ 

8666,6 ʤʣʨʜ ʩʫʤʦʚ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 26,0% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ. 

ɿʘ ʩʯʝʪ ʥʘʩʝʣʝʥʠʷ 3376,0 ʤʣʨʜ ʩʫʤ ʠʣʠ 10,1 ʧʨʦʮʝʥʪʘ ʠʥʚʝʩʪʠʮʠʠ ʦʩʚʦʝʥʦ. ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʝʪ 

ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʦʩʚʦʝʥʦ 3648,9 ʤʣʨʜ ʩʫʤʦʚ, ʫʚʝʣʠʯʠʚʰʠʩʴ ʥʘ 3,2% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʠ ʩʦʩʪʘʚʠʣʘ 10,9%. 

ʅʘʠʙʦʣʴʰʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʦʪʤʝʯʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ 

ʨʝʛʠʦʥʘʭ: ɼʞʠʟʘʢʩʢʘʷ ʦʙʣʘʩʪʴ ð 163,6% (ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ð 

1619,5 ʤʣʨʜ ʩʫʤʦʚ), ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ð 137,7% (1061,4 ʤʣʨʜ ʩʫʤʦʚ), 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʦʙʣʘʩʪʠ ð 128,0% (1657,2 ʤʣʨʜ ʩʫʤʦʚ), ʚ ʍʦʨʝʟʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ð 123,8% (807,6 ʤʣʨʜ ʩʫʤʦʚ) (https://mift.uz/). 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʣʩʷ ʚ ʅʘʚʦʠʥʩʢʦʡ ʠ 

ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʪʝʤʧ ʨʦʩʪʘ ʩʦʩʪʘʚʠʣ 65,2%. (ʆʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʩʦʩʪʘʚʣʷʝʪ 

3462,7 ʠ 2144,2 ʤʣʨʜ ʩʫʤʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ɺʳʩʦʢʘʷ ʜʦʣʷ ʩʪʨʘʥʳ (36,2%) ʠ ʥʠʟʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʠʥʚʝʩʪʠʮʠʡ (96,8% ʠ 81,5%) 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʊʘʰʢʝʥʪʩʢʦʡ ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʯʪʦ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʥʠʟʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʦʙʱʠʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʋʟʙʝʢʠʩʪʘʥ [9]. 

ʇʦʥʠʤʘʥʠʝ ʧʨʠʨʦʜʳ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʨʝʛʠʦʥʘʭ ʠ ʧʦʠʩʢ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʦʣʞʥʳ ʩʪʘʪʴ ʥʝʦʪʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʛʣʦʙʘʣʴʥʦʡ ʧʘʥʜʝʤʠʠ ʥʘ ʵʢʦʥʦʤʠʢʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʨʝʛʠʦʥʳ ʤʦʞʝʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʫʩʢʦʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʣʫʯʰʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʘʭ. ɼʦʩʪʠʞʝʥʠʝ ʵʪʦʡ ʮʝʣʠ ʚʘʞʥʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʠ ʚʳʷʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʢʦʥʢʫʨʝʥʮʠʠ 

ʚ ʨʝʛʠʦʥʘʭ [6]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʋʟʙʝʢʠʩʪʘʥʘ ʚʦ ʤʥʦʛʦʤ 

ʦʙʫʩʣʦʚʣʝʥʘ ʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʠ ʥʘʣʠʯʠʝʤ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʞʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʠʭ ʧʨʦʜʫʢʮʠʠ) [8]. ɼʦ 

ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʧʨʠʟʥʘʥʦ, ʯʪʦ ʦʜʠʥ ʨʝʛʠʦʥ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ. ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ. ʇʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 
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ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʘʭ ʟʘʚʠʩʠʪ ʦʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ, ʫʨʦʚʥʷ 

ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʋʯʠʪʳʚʘʷ ʩʠʪʫʘʮʠʶ ʛʣʦʙʘʣʴʥʦʡ ʧʘʥʜʝʤʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʡ ʟʘ 

ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ. 

ʋʣʫʯʰʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʫʨʦʚʥʷ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʠʥʚʝʩʪʠʮʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʅʘʨʷʜʫ ʩ ʤʘʩʰʪʘʙʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʠ ʤʝʨʘʤʠ, ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʤʠ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ, ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

ïʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʥʚʝʩʪʠʮʠʡ 

ʙʘʥʢʦʚ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʛʦʨʦʜʘ ʠ ʦʙʣʘʩʪʥʳʝ ʮʝʥʪʨʳ; 

ïʥʝ ʨʘʟʚʠʪʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʦ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʨʝʛʠʦʥʘʭ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʚʠʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʦʪʨʘʩʣʠ ʧʨʠʚʣʝʢʘʷ ʠʥʦʩʪʨʘʥʥʳʝ 

ʠʥʚʝʩʪʠʮʠʠ ʚ ʵʢʦʥʦʤʠʢʫ. ʉʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ 

ʩʦʟʜʘʩʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ: 

ïʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʙʝʟʨʘʙʦʪʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʥʝʜʨʠʪʴ 

ʣʫʯʰʠʝ ʟʘʨʫʙʝʞʥʳʝ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ, ʯʪʦ ʧʦʚʳʩʠʪ ʪʘʢʞʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ; 

ïʧʨʠʪʦʢ ʠʥʦʩʪʨʘʥʥʳʭ ʚʘʣʶʪ ʚ ʩʪʨʘʥʫ ʙʫʜʝʪ ʫʩʢʦʨʝʥ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʦʨʪʘ 

ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʥʦʡ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ɺ ʮʝʣʦʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʳʛʦʜʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʙʦʛʘʪʩʪʚʦ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 
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THEORETICAL AND METHODOLOGICAL BASIS AND TOOLS FOR ATTRACTING 

FOREIGN INVESTMENT IN THE ECONOMY OF UZBEKISTAN 
 

ÉYusupova Sh., Tashkent State Economic University, Tashkent, Uzbekistan, shaoming@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʫʱʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʘ ʪʘʢʞʝ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʘʢʮʝʥʪʠʨʫʶʱʠʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ ʘʩʧʝʢʪʝ 

ʠʭ ʩʫʱʥʦʩʪʠ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʳʝ 

ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʥʦ ʠ ʧʦʨʪʬʝʣʴʥʳʝ. 

 

Abstract. The article discusses the nature of foreign investment and its impact on the economy 

of the Republic of Uzbekistan, as well as the theoretical and methodological foundations and 

attracting foreign investment tools. Various definitions of foreign investment are presented, 

focusing on one or another aspect of the essence of foreign investment. In conclusion, it is 

concluded that the influence is not only foreign direct investment but also portfolio. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ, ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ 

ʩʦʮʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʵʢʦʥʦʤʠʢʘ, ʩʪʨʘʪʝʛʠʷ ʜʝʡʩʪʚʠʡ, ʛʣʦʙʘʣʠʟʘʮʠʷ. 

 

Keywords: investment climate, foreign investment, economic and social development, 

economics, action strategy, globalization. 

 

ʅʘʨʷʜʫ ʩ ʩʦʟʜʘʥʠʝʤ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʠ 

ʧʨʝʜʩʢʘʟʫʝʤʦʡ ʨʝʛʫʣʷʪʦʨʥʦʡ ʩʨʝʜʳ, ʥʘʮʝʣʝʥʥʦʛʦ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʫʩʪʦʡʯʠʚʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʡ ʩʪʨʘʥʳ, ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʛʦʩʫʜʘʨʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʝʝ ʢʦʥʢʨʝʪʥʳʝ 

ʨʝʛʠʦʥʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʳʭ ʠ 

ʧʦʥʷʪʥʳʭ ʧʨʘʚʠʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʪʨʘʪʝʛʠʷ ʜʝʡʩʪʚʠʡ ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʚ 2017ï2021 ʛʦʜʘʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʶ 

ʵʢʦʥʦʤʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʦʪʢʨʳʪʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʙʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʘʣʴʥʝʡʰʝʝ ʫʢʨʝʧʣʝʥʠʝ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, 

ʧʨʦʚʝʜʝʥʠʝ ʘʢʪʠʚʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ, 

ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʥʦʚʣʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [1]. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 242 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ 

ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʟʘʢʦʥʘʭ çʆʙ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè, çʆʙ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭè, çʆ ʛʘʨʘʥʪʠʷʭ ʠ ʤʝʨʘʭ 

ʟʘʱʠʪʳ ʧʨʘʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚè, çʆ ʩʚʦʙʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥʘʭè, çʆʙ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʠ ʧʘʝʚʳʭ ʬʦʥʜʘʭè, çʆ ʢʦʥʮʝʩʩʠʷʭè, çʆ ʩʦʛʣʘʰʝʥʠʷʭ ʦ ʨʘʟʜʝʣʝ ʧʨʦʜʫʢʮʠʠè 

ʠ ʙʦʣʝʝ ʯʝʤ ʩʪʘ ʜʨʫʛʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʝʥʜʝʥʮʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʠʚʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥ ʠ ʠʭ ʨʝʛʠʦʥʦʚ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʙʦʨʴʙʝ ʟʘ ʩʚʦʙʦʜʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʥʦʩʪʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʢ. ʇʨʠʯʝʤ ʢʦʥʢʫʨʝʥʮʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʢʘʢ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ ð 

ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ.  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʤʝʨʝ ʧʨʦʷʚʣʷʶʪ 14 ʩʫʙʲʝʢʪʦʚ ʥʘʰʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʠʤʝʶʱʠʭ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʫʨʦʚʝʥʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ, 

ʛʦʚʦʨʷ ʦʙ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥʠ ð ʠʥʩʪʨʫʤʝʥʪ 

ʛʣʦʙʘʣʴʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʳʥʢʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʠʝ ʯʝʨʪʳ ʢʘʢ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʦʚ ʧʝʨʝʤʝʱʘʝʤʳʭ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʢʘʧʠʪʘʣʦʚ ʦʪ 

ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ, ʫʩʠʣʝʥʠʝ 

ʩʧʝʢʫʣʷʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 

ʢʘʧʠʪʘʣʦʚ. ʋʩʠʣʠʚʘʶʱʘʷʩʷ ʛʣʦʙʘʣʠʟʘʮʠʷ ʤʠʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʩʬʝʨʳ 

ʵʢʦʥʦʤʠʢʠ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʝʥ 

ʧʨʦʮʝʩʩ ʫʩʢʦʨʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʧʠʪʘʣʦʚ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʠ 

ʨʝʛʠʦʥʘʤʠ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʟʘʨʫʙʝʞʥʳʝ ʵʢʩʧʝʨʪʳ, ʨʦʩʪ ʦʙʲʝʤʦʚ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 

ʥʝʚʝʨʦʷʪʝʥ: çéʪʘʢ, ʚʘʣʦʚʦʡ ʤʠʨʦʚʦʡ ʧʨʦʜʫʢʪ ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2017 ʛʛ. ʚʳʨʦʩ ʚʯʝʪʚʝʨʦ, 

ʦʙʲʝʤʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʙʦʣʝʝ ʯʝʤ ʚ ʰʝʩʪʴ ʨʘʟ, ʘ ʦʙʲʝʤ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ð ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟè [1]. 

ɺ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ, ʘʢʮʝʥʪʠʨʫʶʱʠʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ ʘʩʧʝʢʪʝ ʩʫʱʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʘʤʦ ʧʦʥʷʪʠʝ ʤʦʞʝʪ ʪʨʘʢʪʦʚʘʪʴʩʷ ʢʘʢ ʩ ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʚʦʚʦʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠ 

ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚ 

ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ (ʊʘʙʣʠʮʘ 1). 

ɺʩʝ ʠʟʣʦʞʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 1 ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʤʝʶʪ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʦʜʥʘʢʦ ʥʠ ʦʜʥʦ ʠʟ ʥʠʭ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʳʤ ʠ ʠʩʯʝʨʧʳʚʘʶʱʠʤ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ð ɻ ʪʦ ʠʥʚʝʩʪʠʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʠʟʚʥʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʛʦʩʫʜʘʨʩʪʚʫ ʠʣʠ ʨʝʟʠʜʝʥʪʘʤ, ʧʨʦʞʠʚʘʶʱʠʤ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʵʪʦʤʫ, ʚʘʞʥʦ ʦʪʪʘʣʢʠʚʘʪʴʩʷ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʙʦʣʴʰʝʡ 

ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʝ ʟʨʝʥʠʷ ʠ ʧʦʥʷʪʠʶ ʢʘʪʝʛʦʨʠʠ [2]. ʇʦʩʢʦʣʴʢʫ ʣʶʙʘʷ 

ʢʘʪʝʛʦʨʠʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʙʱʝʝ ʧʦʥʷʪʠʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʠʚʳʩʰʝʡ ʩʪʝʧʝʥʠ 

ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʦʪ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʜʤʝʪʘ ʠʣʠ ʷʚʣʝʥʠʷ ʠʭ ʦʩʦʙʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʦ ʜʣʷ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠʭ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʯʝʨʪʳ, ʘ ʠʤʝʥʥʦ: 

ïʧʝʨʝʩʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʛʨʘʥʠʮ ʛʦʩʫʜʘʨʩʪʚ; 

ïʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʣʦʞʝʥʠʡ (ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ) [2]. 
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ʊʘʙʣʠʮʘ 1.  

ɸʅɸʃʀɿ ʆʇʈɽɼɽʃɽʅʀʁ ʇʆʅʗʊʀʗ çʀʅʆʉʊʈɸʅʅʓɽ ʀʅɺɽʉʊʀʎʀʀè 
 

ʀʩʪʦʯʥʠʢ ʆʧʨʝʜʝʣʝʥʠʝ ɺʳʷʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʆʕʉʈ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ 

ʧʨʷʤʳʭ 

ʠʥʚʝʩʪʠʮʠʡ 

çʇʨʷʤʳʝ ʠʥʚʝʩʪʠʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʚʠʜ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ, 

ʩʦʚʝʨʰʝʥʥʳʭ ʨʝʟʠʜʝʥʪʦʤ ʚ ʦʜʥʦʡ 

ʩʪʨʘʥʝ (ʧʨʷʤʳʤ ʠʥʚʝʩʪʦʨʦʤ) ʩ 

ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʡ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʧʨʝʜʧʨʠʷʪʠʠ, 

ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʨʝʟʠʜʝʥʪʦʤ 

ʩʪʨʘʥʳ, ʦʪʣʠʯʥʦʡ ʦʪ ʩʪʨʘʥʳ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʨʷʤʦʛʦ 

ʠʥʚʝʩʪʦʨʘè. 

ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʵʪʘʣʦʥʥʳʤ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʷʤʳʭ 

ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʪʨʘʥʘʭ ʆʕʉʈ. ɺ ʥʝʤ 

ʥʘʧʨʷʤʫʶ ʥʠʯʝʛʦ ʥʝ ʩʢʘʟʘʥʦ ʦ 

ʧʦʨʪʬʝʣʴʥʳʭ ʠ ʧʨʦʯʠʭ ʠʥʚʝʩʪʠʮʠʷʭ. 

ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ 

çʆʙ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʷʭè [1] 

ʀʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ 

ʧʨʠʟʥʘʶʪʩʷ ʚʩʝ ʚʠʜʳ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ ʠ ʧʨʘʚ ʥʘ 

ʥʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʘʚʘ ʥʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʨʝʠʥʚʝʩʪʠʮʠʠ, ʚʢʣʘʜʳʚʘʝʤʳʝ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ʚ 

ʦʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ 

ʟʘʧʨʝʱʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 

ɺ ʜʘʥʥʦʤ ʠʟʣʦʞʝʥʠʠ ʨʝʠʥʚʝʩʪʠʮʠʷʤʠ 

ʧʨʠʟʥʘʝʪʩʷ ʣʶʙʦʡ ʜʦʭʦʜ ʦʪ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʣʫʯʝʥʥʳʡ 

ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʠ 

ʚʢʣʘʜʳʚʘʝʤʳʡ ʠʥʦʩʪʨʘʥʥʳʤʠ 

ʠʥʚʝʩʪʦʨʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʦʙʲʝʢʪʳ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ,  ʚʢʣʶʯʘʷ ʧʨʠʙʳʣʴ, 

ʧʨʦʮʝʥʪʳ, ʜʠʚʠʜʝʥʜʳ, ʣʠʮʝʥʟʠʦʥʥʳʝ ʠ 

ʢʦʤʠʩʩʠʦʥʥʳʝ, ʨʦʷʣʪʠ ʠ ʜʨʫʛʠʝ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ 

ʇ. ʀ. ɺʘʭʨʠʥ, 

ɸ. ʉ. ʅʝʰʠʪʦʡ [3] 

çɺʩʝ ʚʠʜʳ ʚʣʦʞʝʥʠʡ 

ʠʤʫʱʝʩʪʚʝʥʥʳʭ (ʜʝʥʝʞʥʳʭ) ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʜʦʭʦʜʘè. 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢ 

ʩʫʙʲʝʢʪʘʤ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʦʪʥʦʩʷʪʩʷ 

ʟʘʨʫʙʝʞʥʳʝ ʬʠʣʠʘʣʳ ʨʦʩʩʠʡʩʢʠʭ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

ɽ. ʌ. ɸʚʜʦʢʫʰʠʥ [4] çʇʝʨʝʤʝʱʝʥʠʝ ʢʘʧʠʪʘʣʘ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʧʨʝʩʣʝʜʫʝʪʩʷ ʮʝʣʴ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʠ ʫʯʘʩʪʠʷ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʧʘʥʠʝʡ ʚ ʩʪʨʘʥʝ, 

ʧʨʠʥʠʤʘʶʱʝʡ ʢʘʧʠʪʘʣè. 

ʅʝ ʠʩʢʣʶʯʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʨʦʩʩʠʡʩʢʦʝ ʶʨʠʜʠʯʝʩʢʦʝ ʠʣʠ 

ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ, ʨʝʟʠʜʝʥʪ ʈʌ, 

ʠʥʚʝʩʪʠʨʫʷ ʠʟ-ʟʘ ʨʫʙʝʞʘ, ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʯʠʩʣʝʥ ʢ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʦʨʘʤ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʥʦʩʪʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʠ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: ʵʪʦ ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʦʮʝʥʢʝ ʨʳʥʦʯʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʣʦʞʝʥʠʷ ʢʘʧʠʪʘʣʘ ʚ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʠʥʦʩʪʨʘʥʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʘʥʳ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʪʨʘʥʳ-ʨʝʮʠʧʠʝʥʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʩ ʮʝʣʴʶ 

ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. 

ʉʫʱʥʦʩʪʴ ʩʣʦʞʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʠ ʠʥʦʩʪʨʘʥʥʳʝ 

ʠʥʚʝʩʪʠʮʠʠ, ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʙʠʨʘʪʝʣʴʥʳʡ ʧʦʜʭʦʜ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʠʤʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ 

ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʠʝʨʘʨʭʠʯʝʩʢʦʤʫ ʪʠʧʫ [5]. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʪʦʨʛʦʚʣʝ ʠ ʨʘʟʚʠʪʠʶ (ʖʅʂʊɸɼ). ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʨʷʤʳʝ ʠ ʧʦʨʪʬʝʣʴʥʳʝ. 
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ʇʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ (ʇʀʀ) ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʟʘʨʫʙʝʞʥʳʝ 

ʚʣʦʞʝʥʠʷ ʢʘʧʠʪʘʣʘ ʥʘ ʦʩʥʦʚʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʘʨʪʥʝʨʘʤʠ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʫʩʪʦʡʯʠʚʫʶ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʛʝʥʪʘ ʠʟ ʦʜʥʦʡ ʩʪʨʘʥʳ ʩ 

ʝʛʦ ʢʦʥʪʨʦʣʝʤ ʥʘʜ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʩʪʨʘʥʝ, ʢʦʪʦʨʘʷ ʥʝ 

ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʧʨʝʙʳʚʘʥʠʷ ʠʥʚʝʩʪʦʨʘè [6]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʢ ʇʀʀ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʥʦʩʠʪʴ: 

1. ʧʨʠʦʙʨʝʪʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʦʨʦʤ ʧʘʢʝʪʘ ʘʢʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʢʦʪʦʨʦʝ ʦʥ 

ʚʢʣʘʜʳʚʘʝʪ ʩʚʦʡ ʢʘʧʠʪʘʣ, ʚ ʨʘʟʤʝʨʝ ʥʝ ʤʝʥʝʝ 10% ʩʫʤʤʘʨʥʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʷʚʣʝʥʥʦʛʦ 

ʘʢʮʠʦʥʝʨʥʦʛʦ ʢʘʧʠʪʘʣʘ; 

2. ʨʝʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʙʳʣʠ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʢʘʟʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʯʘʩʪʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʣʝ ʠʥʚʝʩʪʦʨʘ ʚ ʘʢʮʠʦʥʝʨʥʦʤ ʢʘʧʠʪʘʣʝ ʠ ʦʩʪʘʶʱʝʡʩʷ ʚ ʝʛʦ ʨʘʩʧʦʨʷʞʝʥʠʠ 

ʧʦʩʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʠʚʠʜʝʥʜʦʚ ʠ ʣʶʙʦʡ ʨʝʧʘʪʨʠʘʮʠʠ ʯʘʩʪʠ ʧʨʠʙʳʣʠ; 

3. ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʨʝʜʠʪʘ ʠʣʠ ʨʘʚʥʦʮʝʥʥʘʷ ʵʪʦʤʫ ʦʧʝʨʘʮʠʷ ʧʦ 

ʫʨʝʛʫʣʠʨʦʚʘʥʠʶ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʤʘʪʝʨʠʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʠ ʝʝ 

ʟʘʨʫʙʝʞʥʳʤ ʬʠʣʠʘʣʦʤ [7]. 

ʆʜʥʘʢʦ, ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʜʦʣʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʧʨʘʚʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʢʦʤʧʘʥʠʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ: ʚ ʉʐɸ ʵʪʦ, ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʈʦʩʩʠʠ, 10%, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʪʨʘʥ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʠʜʝʪ ʧʨʦʮʝʩʩ ʫʥʠʬʠʢʘʮʠʠ, ʠ ʚʝʣʠʯʠʥʘ ʩʥʠʞʘʝʪʩʷ ʩ 20% ʜʦ 10%, ʚ 

ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ð 50%.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝʤ ʜʣʷ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʆʕʉʈ ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʘʚʠʣʘ ʚʝʜʝʥʠʷ ʪʘʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ 

ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʚʩʝʭ ʝʝ ʯʣʝʥʦʚ [8]. 

ɼʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʧʨʦʙʣʝʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʦ 

ʧʨʘʚʠʣʘʤ ʆʕʉʈ ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʥʝ ʜʦ ʢʦʥʮʘ ʟʘʚʝʨʰʠʚʰʠʤʩʷ ʧʝʨʝʭʦʜʦʤ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʫʯʝʪʘ ʠ 

ʦʪʯʝʪʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ (ʄʉʌʆ). ʕʪʘ ʧʨʦʙʣʝʤʘ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩ ʧʦʟʠʮʠʠ ʠʭ ʘʥʘʣʠʪʠʯʥʦʩʪʠ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ [9]. 

ʇʦʨʪʬʝʣʴʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʚʣʦʞʝʥʠʷ ʚ ʧʦʢʫʧʢʫ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʥʝ ʜʘʶʱʠʭ 

ʧʨʘʚʘ ʫʯʘʩʪʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʧʘʥʠʝʡ ʚʢʣʘʜʯʠʢʘʤ, ʘ ʠʤʝʥʥʦ ð ʧʨʠʦʙʨʝʪʝʥʠʝ ʤʝʥʝʝ 10% 

ʘʢʮʠʡ ʚ ʩʦʚʦʢʫʧʥʦʤ ʢʘʧʠʪʘʣʝ ʘʢʮʠʦʥʝʨʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʧʦʢʫʧʢʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ 

ʜʦʣʛʦʚʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷè [10] 

ʂʨʦʤʝ ʧʨʷʤʳʭ ʠ ʧʦʨʪʬʝʣʴʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʠ 

ʩʪʘʪʠʩʪʠʢʝ ʚʳʜʝʣʷʶʪ ʧʨʦʯʠʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ ʪʦʨʛʦʚʳʝ ʢʨʝʜʠʪʳ, 

ʢʨʝʜʠʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʢʨʝʜʠʪʳ ʧʨʘʚʠʪʝʣʴʩʪʚ ʠʥʦʩʪʨʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚ.  

ʆʜʥʘʢʦ ʠʭ ʣʠʰʴ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʫʩʣʦʚʥʦʩʪʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠʥʚʝʩʪʠʮʠʷʤʠ, ʧʦʩʢʦʣʴʢʫ 

ʪʘʢʦʛʦ ʨʦʜʘ ʢʨʝʜʠʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʩʣʫʞʠʚʘʶʪ ʣʠʰʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʪʦʚʘʨʥʳʡ ʦʙʦʨʦʪ, ʠʣʠ 

ʷʚʣʷʶʪʩʷ ʚʨʝʤʝʥʥʳʤʠ ʤʝʨʘʤʠ ʧʦʢʨʳʪʠʷ ʜʝʬʠʮʠʪʘ ʧʣʘʪʝʞʥʦʛʦ ʙʘʣʘʥʩʘ.  

ʇʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʄɺʌ ʢ ʧʨʦʯʠʤ ʠʥʚʝʩʪʠʮʠʷʤ ʦʪʥʦʩʷʪʩʷ ʝʱʝ ʠ ʥʘʣʠʯʥʘʷ ʚʘʣʶʪʘ, 

ʛʨʘʥʪʳ ð ʧʝʨʝʚʦʜʳ ʩʨʝʜʩʪʚ ʠʟ ʦʬʠʮʠʘʣʴʥʳʭ ʠʣʠ ʥʝʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʥʝ 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʩʚʦʝʤʫ ʚʦʟʚʨʘʱʝʥʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʟʝʨʚʥʳʝ ʘʢʪʠʚʳ [11]. 

ɼʘʥʥʳʝ ʚʠʜʳ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʪʘʢʞʝ ʥʝʣʴʟʷ ʦʪʥʦʩʠʪʴ ʢ ʠʥʚʝʩʪʠʮʠʷʤ, ʫʯʠʪʳʚʘʷ 

ʦʪʩʫʪʩʪʚʠʝ ʚ ʮʝʣʠ ʠʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʘʞʥʦ ʨʘʟʣʠʯʘʪʴ ʧʝʨʝʤʝʱʝʥʠʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʠ ʩʩʫʜʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʷʚʣʷʶʪʩʷ ʩʙʝʨʝʞʝʥʠʷ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʪ.ʝ. ʠʤʧʦʨʪ ʢʘʧʠʪʘʣʘ 

ʯʘʩʪʥʳʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʝʢʪʦʨʦʤ.  

ʀʤʧʦʨʪ ʢʘʧʠʪʘʣʘ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʧʨʷʤʳʭ 

ʠ ʧʦʨʪʬʝʣʴʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʘ ʠʤʧʦʨʪ ʢʘʧʠʪʘʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʝʢʪʦʨʦʤ ï 

ʧʨʦʯʠʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʦʙʲʝʢʪʠʚʥʦ 

ʚʦʟʥʠʢʘʶʱʠʝ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʘʟʚʠʚʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʝʤʠʪʝʣʴʥʦ, ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ. ʇʦʩʨʝʜʩʪʚʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʷʤʳʭ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʵʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʭʦʜʳ ʢ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ, ʠ ʠʩʩʣʝʜʦʚʘʚ ʩʫʱʥʦʩʪʴ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠʥʚʝʩʪʠʮʠʡ, ʚʣʠʷʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʧʨʠʥʠʤʘʶʱʫʶ ʵʢʦʥʦʤʠʢʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʵʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʊʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2.  

ɺʃʀʗʅʀɽ ʀʅʆʉʊʈɸʅʅʓʍ ʀʅɺɽʉʊʀʎʀʁ ʅɸ ʇʈʀʅʀʄɸʖʑʋʖ ʕʂʆʅʆʄʀʂʋ [12ï13] 
 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʆʙʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʈʘʟʚʠʪʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʆʩʣʘʙʣʝʥʠʝ ʧʦʟʠʮʠʡ ʤʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʋʩʢʦʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʚ ʪ. ʯ. ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʘ ʤʫʣʴʪʠʧʣʠʢʘʪʦʨʘ 

ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʫʩʠʣʝʥʠʝ ʨʠʩʢʘ 

ʧʦʪʝʨʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ 

ɺʘʣʶʪʥʦ-ʬʠʥʘʥʩʦʚʳʝ ʵʬʬʝʢʪʳ 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʠʪʦʢʘ ʢʘʧʠʪʘʣʘ ʠ ʫʣʫʯʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʧʣʘʪʝʞʥʦʛʦ ʙʘʣʘʥʩʘ 

ʋʚʝʣʠʯʝʥʠʝ ʦʪʪʦʢʘ ʢʘʧʠʪʘʣʘ ʠ ʫʭʫʜʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʧʣʘʪʝʞʥʦʛʦ ʙʘʣʘʥʩʘ 

ʈʦʩʪ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʈʝʧʘʪʨʠʘʮʠʷ ʧʨʠʙʳʣʝʡ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʈʦʩʪ ʟʘʥʷʪʦʩʪʠ ʠ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʉʦʢʨʘʱʝʥʠʝ ʟʘʥʷʪʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʚʥʝʜʨʝʥʠʷ 

ʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʈʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʋʩʠʣʝʥʠʝ  ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʦʭʦʜʦʚ  ʥʘʩʝʣʝʥʠʷ ʠ 

ʫʛʣʫʙʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ 

ʇʨʠʚʣʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʨʫʞʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ʇʝʨʝʥʦʩ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʇʨʠʚʣʝʯʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ɺʚʦʟ ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝ ʦʪʚʝʯʘʶʱʠʤ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ 

ʵʢʦʣʦʛʠʯʥʦʩʪʠ 

ʋʩʢʦʨʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʋʩʠʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʧʨʠʥʠʤʘʶʱʫʶ ʵʢʦʥʦʤʠʢʫ 

ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʳʤ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʪʦʛʦ 

ʚʘʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʦʙʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʠʭ 

ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʢ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 
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ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɽʩʣʠ ʞʝ ʛʦʚʦʨʠʪʴ ʦ ʚʣʠʷʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʘ 

ʧʨʠʥʠʤʘʶʱʫʶ ʵʢʦʥʦʤʠʢʫ, ʪʦ ʵʪʦ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ 

ʠʥʚʝʩʪʠʮʠʠ, ʥʦ ʠ ʧʦʨʪʬʝʣʴʥʳʝ, ʠ ʧʨʦʯʠʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʨʠʣʦʞʝʥʠʝ ˉ1 ʢ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ 

ˉʋʇ-4947. https://lex.uz/docs/3107042 

2. Adler M., Hufbauer G. C. Policy liberalization and FDI growth, 1982 to 2006. 2008. 

ˉWP08-7. 

3. ɺʘʭʨʠʥ ʇ. ʀ., ʅʝʰʠʪʦʡ ɸ. ʉ. ʌʠʥʘʥʩʳ, ʜʝʥʝʞʥʦʝ ʦʙʨʘʱʝʥʠʝ, ʢʨʝʜʠʪ. ʄ.: ɼʘʰʢʦʚ ʠ 

ʂÁ, 2002. 655 ʩ. 

4. ɸʚʜʦʢʫʰʠʥ ɽ. ʌ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. ʄ.: ʄʘʨʢʝʪʠʥʛ, 1999. 

260 ʩ. 

5. ʕʪʘʣʦʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʆʕʉʈ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʧʨʷʤʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

https://www.oecd.org/daf/inv/investmentstatisticsandanalysis/46229224.pdf. 

6. ʊʝʤʠʨʭʘʥʦʚʘ ʄ. ɾ. ʇʨʦʙʣʝʤʳ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʦʪʯʝʪʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ // ʂʘʣʫʞʩʢʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. 2018. ̄4. ʉ. 59-61. 

7. ʊʝʤʠʨʭʘʥʦʚʘ ʄ. ɾ. ʆʨʛʘʥʠʟʘʮʠʷ ʫʯʝʪʘ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʬʠʨʤʝ // 

ʕʢʦʥʦʤʠʢʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. 2016. ˉ11-2. ʉ. 879-882. 

8. CNUCED. UNCTAD training manual on statistics for FDI and the operations of TNCs. 

UN. 

9. ɻʦʨʜʷʯʢʦʚʘ ʆ. ɺ. ʉʫʱʥʦʩʪʴ ʠ ʬʫʥʢʮʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʢʘʪʝʛʦʨʠʠ // Baikal Research Journal. 2013. ˉ4. ʉ. 24-24. 

10. ʂʨʘʩʘʚʠʥʘ ʃ. ʅ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ  ʚʘʣʶʪʥʦ-ʢʨʝʜʠʪʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ  ʦʪʥʦʰʝʥʠʷ. 

ʄ.: ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2017. 608 ʩ. 

11. ɸʨʟʫʤʘʥʷʥ ʉ. ʖ. ʈʘʟʚʠʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʙʘʥʢʦʚʩʢʦʡ 

ʩʬʝʨʝ // ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʩʪʘʪʠʩʪʠʢʠ ʠ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ: ʤʘʪʝʨʠʘʣʳ IX ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 2020. ʉ. 283-293. 

12. ɸʨʟʫʤʘʥʷʥ ʉ. ʖ. ʈʝʘʣʠʟʘʮʠʷ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ // ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʨʦʩʩʠʡʩʢʠʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ: ʩʙʦʨʥʠʢ ʪʝʟʠʩʦʚ 

ʜʦʢʣʘʜʦʚ ʠ ʩʪʘʪʝʡ VI ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ. 2018. ʉ. 7-8. 

13. ʊʝʤʠʨʭʘʥʦʚʘ ʄ. ɾ. ɺʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (IAS IFRS) // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ3. ʉ. 217-223. 

 

References: 

1. Appendix No. 1 to the Decree of the President of the Republic of Uzbekistan dated 

February 7, 2017. no. UP-4947. https://lex.uz/docs/3107042 

2. Adler, M., & Hufbauer, G. C. (2008). Policy liberalization and FDI growth, 1982 to 

2006 (no. WP08-7). 

3. Vakhrin, P. I., & Neshitoi, A. S. (2002). Finansy, denezhnoe obrashchenie, kredit. Moscow. 

(in Russian). 

http://www.bulletennauki.com/
https://www.elibrary.ru/item.asp?id=42703266
https://www.elibrary.ru/item.asp?id=42703266
https://www.elibrary.ru/item.asp?id=36718127
https://www.elibrary.ru/item.asp?id=36718127
https://www.elibrary.ru/item.asp?id=32626137
https://www.elibrary.ru/item.asp?id=32626137
https://www.elibrary.ru/contents.asp?id=34837243
https://www.elibrary.ru/contents.asp?id=34837243&selid=32626137


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 247 

4. Avdokushin, E. F. (1999). Mezhdunarodnye ekonomicheskie otnosheniya. Moscow. (in 

Russian). 

5. OECD Reference Definition for Foreign Direct Investment. 

https://www.oecd.org/daf/inv/investmentstatisticsandanalysis/46229224.pdf. 

6. Temirkhanova, M. Zh. (2018). Problems in improving the approximation to international 

standards for reporting financial results in travel companies. Kaluzhskii ekonomicheskii vestnik, (4), 

59-61. (in Russian). 

7. Temirkhanova, M. Zh. (2016). Organization of accounting obligations travel company. 

Ekonomika i predprinimatelôstvo, (11-2), 879-882. (in Russian). 

8. CNUCED. UNCTAD training manual on statistics for FDI and the operations of TNCs. 

UN. 

9. Gordyachkova ʆ. V. (2013). Essence and Functions of Foreign Investment as Economic 

Category. Baikal Research Journal, (4), 24-24. (in Russian). 

10. Krasavina, L. N. (2017). Mezhdunarodnye valyutno-kreditnye i finansovye  otnosheniya. 

Moscow. (in Russian). 

11. Arzumanyan, S. Yu. (2020). Razvitie finansovykh innovatsionnykh proektov v bankovskoi 

sfere. In Aktualônye voprosy sovershenstvovaniya bukhgalterskogo ucheta, statistiki i 

nalogooblozheniya organizatsii: Materialy IX mezhdunarodnoi nauchno-prakticheskoi konferentsii, 

283-293. (in Russian). 

12. Arzumanyan, S. Yu. (2018). Realizatsiya antikorruptsionnoi politiki v Respubliki 

Uzbekistan v sovremennykh usloviyakh. In Organizatsionno-upravlencheskie mekhanizmy 

antikorruptsionnoi deyatelônosti: rossiiskii i zarubezhnyi opyt: sbornik tezisov dokladov i statei VI 

mezhdunarodnoi nauchno-prakticheskoi konferentsii rossiiskikh i zarubezhnykh universitetov i REU 

im. G.V. Plekhanova, 7-8. (in Russian). 

13. Temirkhanova, M. (2018). Issues of improving financial reporting in travel companies 

based on the requirements of international standards (IAS IFRS). Bulletin of Science and Practice, 

4(3), 217-223. (in Russian). 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 12.08.2020 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

17.08.2020 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʖʩʫʧʦʚʘ ʐ. ɸ. ʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʋʟʙʝʢʠʩʪʘʥʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 

6. ˉ9. ʉ. 241-247. https://doi.org/10.33619/2414-2948/58/25 

 

Cite as (APA): 

Yusupova, Sh. (2020). Theoretical and Methodological Basis and Tools for Attracting Foreign 

Investment in the Economy of Uzbekistan. Bulletin of Science and Practice, 6(9), 241-247. (in 

Russian). https://doi.org/10.33619/2414-2948/58/25 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 248 

ʋɼʂ 332.87 

JEL classification: O35; R20; R50 

https://doi.org/10.33619/2414-2948/58/26 

 

ʂʆʄʇʃɽʂʉʅʓʁ ʇʆɼʍʆɼ ʂ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ʉʀʉʊɽʄʓ 

ʋʇʈɸɺʃɽʅʀʗ, ʉʆɼɽʈɾɸʅʀʗ ʀ ʄʆɼɽʈʅʀɿɸʎʀʀ ɾʀʃʓʍ ɼʆʄʆɺ  

 

Éɼʘʚʣʝʪʦʚ ʀ. ʍ., ORCID: 0000-0003-4114-8784, ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʊʘʰʢʝʥʪʩʢʠʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, i.davletov68@gmail.com 

 

COMPREHENSIVE APPROACH TO IMPROVING SYSTEM MANAGEMENT, 

MAINTENANCE AND MODERNIZATION HOMES 

 

ÉDavletov I., ORCID: 0000-0003-4114-8784, Ph.D., Tashkent Institute of Architecture and Civil 

Engineering, Tashkent, Uzbekistan, i.davletov68@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʠ ʝʛʦ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ 

ʞʠʟʥʠ ʠ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. 

 

Abstract. The article discusses the main regulatory documents, trends in the development of 

the housing stock and its management system in Uzbekistan. Scientific and methodological 

proposals and recommendations have been developed for improving the management system, 

maintenance and modernization of residential buildings in modern conditions. As a result of 

the systematic implementation of modernization in the field of housing and communal services in 

the republic, the quality of communal services, as well as the standard of living and living 

conditions of the countryôs population, are improving. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʫʩʣʫʛʠ, ʞʠʣʠʱʥʳʡ 

ʬʦʥʜ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ, ʫʧʨʘʚʣʷʶʱʘʷ 

ʢʦʤʧʘʥʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

Keywords: construction, housing and utilities, services, housing, reconstruction of housing, 

repair work, the management company, the social infrastructure. 

 

ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʬʦʥʜʘ. ɺ ʩʪ. 7 ɾʠʣʠʱʥʦʛʦ ʂʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ çɾʠʣʠʱʥʳʡ 

ʬʦʥʜ ð ʬʦʥʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʯʝʣʦʚʝʢʘ, 

ʚʢʣʶʯʘʷ ʞʠʣʳʝ ʜʦʤʘ, ʢʚʘʨʪʠʨʳ, ʩʣʫʞʝʙʥʳʝ ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʦʤʘ 

(ʦʙʱʝʞʠʪʠʷ, ʜʦʤʘ ʤʘʥʝʚʨʝʥʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʜʦʤʘ ʠʥʪʝʨʥʘʪʳ ʜʣʷ ʠʥʚʘʣʠʜʦʚ, 

ʚʝʪʝʨʘʥʦʚ, ʦʜʠʥʦʢʠʭ ʧʨʝʩʪʘʨʝʣʳʭ, ʘ ʪʘʢʞʝ ʜʝʪʩʢʠʝ ʜʦʤʘ ʠ ʜʦʤʘ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ)è [1]. 
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ɺ ʮʝʣʷʭ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʦʭʚʘʪʘ ʥʘʩʝʣʝʥʠʷ ʨʝʩʧʫʙʣʠʢʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ, ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʚ ʨʝʩʧʫʙʣʠʢʝ ʩʦʟʜʘʥʳ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ: ʤʠʥʠʩʪʝʨʩʪʚʦ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ð ʫʧʨʘʚʣʝʥʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʦʙʣʘʩʪʝʡ ð ʦʪʜʝʣʳ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʡʦʥʦʚ (ʛʦʨʦʜʦʚ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʝʩʧʫʙʣʠʢʝ ʠʤʝʶʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʝʝ 6 ʤʣʥ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʢʚʘʨʪʠʨ, ʠʟ ʥʠʭ ʙʦʣʝʝ 98% ʧʨʠʚʘʪʠʟʠʨʦʚʘʥʳ ʠ ʷʚʣʷʶʪʩʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʚʣʘʜʝʣʴʮʝʚ ʢʚʘʨʪʠʨ. ʋʢʘʟʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʤʦʚ ʩʦʜʝʨʞʘʪ ʙʦʣʝʝ 4,5 ʪʳʩ 

ʪʦʚʘʨʠʱʝʩʪʚ ʯʘʩʪʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ (ʊʏʉɾ) ʠ ʙʦʣʝʝ 300 ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ (ʇʋʂ) [2].  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʧʦʩʪʨʦʝʥʳ ʜʦ 1990 ʛ., ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 32% ʠ ʧʦ ʩʚʦʝʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʩ ʫʯʝʪʦʤ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ [3].  ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʵʪʠʭ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ [4]: 

ïʧʨʦʚʝʜʝʥʠʝ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʤʝʞʦʪʨʘʩʣʝʚʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʚ ʩʬʝʨʝ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

ïʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ ʠ ʪʝʢʫʱʝʤʫ 

ʨʝʤʦʥʪʫ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

ïʢʦʦʨʜʠʥʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʊʏʉɾ, ʧʨʝʜʧʨʠʷʪʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʨʝʤʦʥʪʫ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ. 

ɼʘʥʥʳʝ ʦʨʛʘʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʷʪʳʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʜʦʤʘʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩ ʵʣʝʤʝʥʪʘʤʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ.  

ʉʦʜʝʨʞʘʥʠʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɾʠʣʠʱʥʳʤ ʂʦʜʝʢʩʦʤ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʥʦʨʤʘʤʠ ʠ 

ʧʨʘʚʠʣʘʤʠ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʫʧʨʘʚʣʝʥʠʷʭ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʟʜʘʥʳ 127 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʫʥʠʪʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ çʈʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʩʣʫʞʙʘè ʩ ʛʦʨʦʜʩʢʠʤʠ ʠ ʨʘʡʦʥʥʳʤʠ 

ʬʠʣʠʘʣʘʤʠ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ 

ʞʠʣʠʱʥʦʤ ʬʦʥʜʝ ʨʝʩʧʫʙʣʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʚ 2017 ʛ. 

ʇʨʦʛʨʘʤʤʦʡ ʧʦ ʨʝʤʦʥʪʫ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʥʘ 2017ï2021 ʛʦʜʳ. ʅʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʜʝʣʝʥʠʝ ʙʦʣʝʝ 2 ʪʨʣʥ ʩʫʤ ʠʣʠ 238 ʤʣʥ ʜʦʣʣ. ʉʐɸ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʦʡ ʇʨʦʛʨʘʤʤʦʡ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʟʘʪʨʘʪ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʢʚʘʨʪʠʨ, 

ʢʨʝʜʠʪʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʩʨʝʜʩʪʚ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʩʨʝʜʩʪʚ 

ʬʦʥʜʘ ʨʘʟʚʠʪʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʘ ʪʘʢʞʝ ʢʨʝʜʠʪʦʚ, ʚʳʜʝʣʷʝʤʳʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʠʥʩʪʠʪʫʪʘʤʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʛʨʘʤʤʦʡ, ʚ 2017ï2018 ʛʦʜʘʭ ʧʨʦʠʟʚʝʜʝʥ ʢʘʧʠʪʘʣʴʥʳʡ ʠ ʪʝʢʫʱʠʡ 

ʨʝʤʦʥʪ ʙʦʣʝʝ 18 ʪʳʩ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʜʣʷ ʯʝʛʦ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʙʘʥʢʘʤʠ ʚʳʜʝʣʝʥʳ 
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ʪʦʚʘʨʠʱʝʩʪʚʘʤ ʯʘʩʪʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ ʥʘ ʩʫʤʤʫ ʩʚʳʰʝ 1 ʪʨʣʥ ʩʫʤ. 

ʠʣʠ 138 ʤʣʥ ʜʦʣʣ. ʉʐɸ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʝʡʰʠʤ ʤʝʪʦʜʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʞʠʣʠʱʥʦʛʦ 

ʬʦʥʜʘ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʢʘʢ 

ʬʦʨʤʘ ʧʨʦʩʪʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʥʝʨʘʟʨʳʚʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʩ 

ʧʨʦʮʝʩʩʦʤ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ) 

[5ï6].  

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ð ɻ ʪʦ ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʰʝʥʠʠ ʞʠʣʠʱʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʨʝʬʦʨʤʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʩʪʨʘʥʳ, ʢʦʪʦʨʳʝ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʝʨ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʠʥʞʝʥʝʨʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʧʨʠʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʢʘʯʝʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ 

[7ï8].  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʨʥʠʟʘʮʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʰʝʥʠʠ ʞʠʣʠʱʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʨʝʩʧʫʙʣʠʢʝ ʠ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʧʨʠʥʷʪʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʝʤʦʥʪʫ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʥʘ 2017ï2021 ʛʦʜʳ.  

ɼʣʷ ʵʪʦʛʦ ʚ ʨʝʩʧʫʙʣʠʢʝ ʫʪʚʝʨʞʜʝʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʠʩʪʝʤʳ ʩʦʜʝʨʞʘʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʨʘʙʦʪ ʚʝʜʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ:  

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʩʬʝʨʫ ʩʦʜʝʨʞʘʥʠʷ, 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʝʤʦʥʪʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʬʦʥʜʘ. 

2. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʢʨʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ, ʠ ʦʟʜʦʨʦʚʣʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʦʚʘʨʠʱʝʩʪʚ ʯʘʩʪʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ.  

3. ʉʦʟʜʘʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʞʠʣʠʱʥʳʡ ʬʦʥʜ, ʦʩʥʘʱʝʥʠʝ ʠʭ ʩʦʚʨʝʤʝʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

4. ʋʣʫʯʰʝʥʠʝ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ ʥʘʩʝʣʝʥʠʷ, ʨʝʤʦʥʪ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʠʥʞʝʥʝʨʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʤʝʩʪ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʜʦʤʘʤ ʪʝʨʨʠʪʦʨʠʡ.   

5. ʇʦʜʛʦʪʦʚʢʘ, ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʠ ʫʢʨʝʧʣʝʥʠʝ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʡ ʩʬʝʨʳ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʩʠʩʪʝʤʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ: 

ïʨʘʟʨʘʙʦʪʘʥʦ ʠ ʫʪʚʝʨʞʜʝʥʦ çʇʦʣʦʞʝʥʠʝ ʦ ʧʦʨʷʜʢʝ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚ ʥʘ ʩʯʝʪʘʭ ʦʨʛʘʥʠʟʘʮʠʡ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʚʥʝʜʨʝʥ ʧʦʨʷʜʦʢ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʝʤʦʥʪʫ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʥʘ 2017ï2021 ʛʦʜʳ; 

ïʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ɾʠʣʠʱʥʳʡ ʢʦʜʝʢʩ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ 

ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ; 

ïʨʘʟʨʘʙʦʪʘʥʳ çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡè ʠ ʫʪʚʝʨʞʜʝʥʳ 

ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʨʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ; 

ïh ʠʨʦʢʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʠʣʠʥʛʦʚʘʷ 

ʩʠʩʪʝʤʘ ʜʣʷ ʨʘʩʯʝʪʦʚ ʩ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʞʠʣʴʷ, ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʞʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ; 
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ïʩʦʟʜʘʥʳ 14 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʥʠʪʘʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ɻʋʇ) çɽʜʠʥʳʡ ʨʘʩʯʝʪʥʳʡ 

ʮʝʥʪʨè ʜʣʷ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ ʊʏʉɾ ʧʦ ʚʝʜʝʥʠʶ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ 

ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʫʩʣʫʛ ʠ ʩʙʦʨʫ ʦʙʷʟʘʪʝʣʴʥʳʭ ʚʟʥʦʩʦʚ ʩ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʢʚʘʨʪʠʨ;  

ïʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʥʘʜʣʝʞʘʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʞʠʣʳʤ ʜʦʤʘʤ ʩʦʟʜʘʥʳ çʀʥʩʧʝʢʮʠʠ ʧʦ 

ʢʦʥʪʨʦʣʶ ʚ ʩʬʝʨʝ ɻ ʢʩʧʣʫʘʪʘʮʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʠʱʥʦʛʦ (çɾʠʣʬʦʥʜʠʥʩʧʝʢʮʠʷè)è ʠ 

ɻʋʇ çʈʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʩʣʫʞʙʘ (ʈɺʉ)è ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʬʠʣʠʘʣʘʤʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʫʩʣʫʛ ʚ ʛʦʨʦʜʝ ʊʘʰʢʝʥʪʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʂʘʙʠʥʝʪʦʤ ʄʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ˉ5 ʦʪ 4 ʷʥʚʘʨʷ 2019 ʛ. çʆ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʘʭ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʧʨʘʚʣʝʥʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʛʦʨʦʜʘ ʊʘʰʢʝʥʪʘè. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʦʝ ʞʠʣʴʝ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʬʦʨʤʳ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʋʧʨʘʚʣʝʥʠʝ ʠʤʫʱʝʩʪʚʦʤ ð ʵʪʦ ʣʶʙʳʝ ʦʪʥʦʰʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʦʜʥʠʤ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʚʣʘʜʝʣʴʮʘʤʠ ʠʤʫʱʝʩʪʚʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʦʙʩʪʚʝʥʥʠʢʠ ʞʠʣʴʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʠ ʩʝʨʚʠʩʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʪ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʞʠʣʠʱʥʳʤ ʬʦʥʜʦʤ. ʉʨʝʜʠ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʞʠʣʴʝ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʦʮʠʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ. ʇʦʪʦʤʫ ʯʪʦ ʯʝʣʦʚʝʢ ʧʨʦʚʦʜʠʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʡ 

ʞʠʟʥʠ ʚ ʩʚʦʝʤ ʜʦʤʝ. ʇʦʵʪʦʤʫ, ʩʝʨʴʝʟʥʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʩʦʩʪʦʷʥʠʶ ʞʠʣʠʱʥʦʛʦ 

ʬʦʥʜʘ, ʢʘʯʝʩʪʚʫ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ [9ï

10]. 

ʂʘʢ ʚʳʰʝ ʫʢʘʟʘʥʥʦ, ʚ ʩʪ. 138, ɾʠʣʠʱʥʦʛʦ ʢʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʛʦʚʦʨʠʪʩʷ, 

ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʞʠʣʠʱʥʳʤ ʬʦʥʜʦʤ ʚʢʣʶʯʘʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʣʝʞʘʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ, 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʜʦʤʘʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʵʣʝʤʝʥʪʘʤʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʠʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ.  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 17 ʷʥʚʘʨʷ 2019 ʛ. 

ˉʋʇ-5635 çʆ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʉʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʧʷʪʠ 

ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ 2017ï2021 ʛʦʜʘʭ ʚ çɻʦʜ 

ʘʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ çʚ ʧʫʥʢʪʝ 4.3 çʈʝʘʣʠʟʘʮʠʷ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʜʦʩʪʫʧʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ, 

ʠʥʞʝʥʝʨʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʣʫʯʰʝʥʠʝ 

ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷè ʦʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʨʝʥʦʚʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʩ ʧʦʣʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʬʦʥʜʦʚ, ʧʦʜʜʝʨʞʢʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ  ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʩʭʦʜʳ ʚ ʪʦʚʘʨʠʱʝʩʪʚʘʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʨʝʩʧʫʙʣʠʢʠ, ʘ 

ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʯʘʩʪʥʳʤ ʞʠʣʠʱʥʳʤ ʬʦʥʜʦʤ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʪʦʚʘʨʠʱʝʩʪʚʦʤ, ʫʧʨʘʚʣʷʶʱʠʤ ʠʣʠ ʫʧʨʘʚʣʷʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʣʠʙʦ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʜʦʤʦʤ. 

 

ʀʩʪʦʯʥʠʢʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʌʦʥʜ ʨʘʟʚʠʪʠʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʢʘʥʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ 

ʪʦʚʘʨʠʱʝʩʪʚʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʚʝʩʪʦʨʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʝ 

ʧʘʨʪʥʝʨʩʪʚʘ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʩʭʦʜʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʦʜʧʠʩʘʣ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ 7 ʥʦʷʙʨʷ 2019 ʛ. ̄ɿʈʋ-581 çʆʙ ʫʧʨʘʚʣʝʥʠʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʜʦʤʘʤʠè. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ɿʘʢʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʜʦʤʘʤʠ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʳʭ ʠ 

ʥʝʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ, ʫʧʨʘʚʣʷʶʱʠʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʜʦʤʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʷʶʱʠʭ, ʪʦʚʘʨʠʱʝʩʪʚʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʣʠʮ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʜʦʤʘʤʠ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪ. 5 ɿʘʢʦʥʘ ʛʣʘʩʠʪ, ʯʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʚʘʨʪʠʨ, ʠʤʝʶʱʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʚʳʭʦʜʳ ʣʠʙʦ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʧʨʠʣʝʛʘʶʱʠʡ ʢ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤʫ 

ʜʦʤʫ, ʣʠʙʦ ʚ ʧʦʤʝʱʝʥʠʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʜʦʤʦʤ. 

ʄʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʜʦʤ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʦʙʱʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ 

ʩʦʙʩʪʚʝʥʥʠʢʘʤ ʧʦʤʝʱʝʥʠʡ ʥʘ ʧʨʘʚʝ ʜʦʣʝʚʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ.  

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ (ʩʪ. 8), ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʜʦʤʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʙʱʠʤ ʩʦʙʨʘʥʠʝʤ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʧʦʤʝʱʝʥʠʡ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ. ɸ ʪʘʢʞʝ, ʫʧʨʘʚʣʝʥʠʝ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʜʦʤʘʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ: 

ïʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʧʦʤʝʱʝʥʠʡ; 

ïʁ ʨʠʜʠʯʝʩʢʠʤ ʣʠʮʦʤ, ʫʧʨʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ 

(ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ) ʫʧʨʘʚʣʷʶʱʠʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ; 

ïʪʦʚʘʨʠʱʝʩʪʚʦʤ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ, ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʳʭ ʠ ʥʝʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʘʢʪʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ (ʈʠʩʫʥʦʢ 2). 

 

ʆʙʱʝʝ ʩʦʙʨʘʥʠʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ 

ʊʉɾ 

ʕʥʝʨʛʦ- ʠ ʨʝʩʫʨʩʦʩʥʘʙʞʘʶʱʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ) 

ʈʝʤʦʥʪʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠ 

ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʞʠʣʠʱʥʳʝ ʫʩʣʫʛʠ) 

ʇʨʘʚʣʝʥʠʝ ʊʉɾ 

ʋʧʨʘʚʣʷʶʱʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

(ʩʦʙʩʪʚʝʥʥʠʢ ʞʠʣʴʷ) 
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ʈʠʩʫʥʦʢ 2.  ʉʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʜʦʤʦʤ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʞʠʣʳʤ ʬʦʥʜʦʤ, ʫʣʫʯʰʝʥʠʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ ʟʘ ʩʯʝʪ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʩʠʩʪʝʤʳ  ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ ʪʦʚʘʨʠʱʝʩʪʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʴʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤ ʩʬʝʨʝ, ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʧʘʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʝ ʞʠʣʳʤ ʬʦʥʜʦʤ ʠ ʪ. ʜ. ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

1. ʇʨʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʨʘʟʲʷʩʥʝʥʠʷ ʠ ʧʨʦʧʘʛʘʥʜʳ ʩʫʪʠ ʟʘʢʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ, 

ʫʢʘʟʦʚ ʠ ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʝʟʠʜʝʥʪʘ ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ, 

ʩʦʜʝʨʞʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ; 

2. ʈʝʛʫʣʷʨʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʚʣʘʜʝʣʴʮʝʚ ʧʦʤʝʱʝʥʠʡ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʚʘʨʠʱʝʩʪʚʘ, ʠʭ 

ʘʢʪʠʚʥʦʤ ʫʯʘʩʪʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʩʙʦʨʝ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʞʝʛʦʜʥʳʤʠ ʩʤʝʪʘʤʠ ʨʘʩʭʦʜʦʚ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʦʚʘʨʠʱʝʩʪʚ; 

3. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ 

ʢʦʤʧʘʥʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʞʠʣʳʤ ʬʦʥʜʦʤ; 

4. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ 

çʄʠʥʠʩʪʝʨʩʪʚʦʤ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ð ʋʧʨʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ 

(ʢʦʤʧʘʥʠʝʡ) ð ʊʦʚʘʨʠʱʝʩʪʚʘʤʠè; 

5. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʥʦʨʤʘʪʠʚʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ, ʩʦʭʨʘʥʝʥʠʶ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʞʠʣʳʤ ʬʦʥʜʦʤ; 

6. ʏʝʨʝʟ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʦʚ ʩ ʣʠʯʥʳʤ ʢʘʙʠʥʝʪʦʤ ʢʘʞʜʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ 

çInternet of Buildingsè ð ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ, 

ʫʯʝʪʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʠ ʨʝʩʫʨʩʦʚ; 

7. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʝʢʫʱʝʛʦ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ 

ʜʦʤʦʚ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʣʫʯʰʠʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ ʠ ʨʘʟʚʠʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ɻʋʂ çʈʝʤʦʥʪʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʩʣʫʞʙʘè, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʢʚʘʣʠʮʠʨʦʚʘʥʥʳʤʠ ʢʘʜʨʘʤʠ; 

8. ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʞʠʣʴʷ, ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʩʨʝʜʠ 

ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʉʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ  

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤ ʜʦʤʦʤ 

 

ʋʧʨʘʚʣʷʶʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʷʚʣʷʶʱʘʷʩʷ ʶʨʠʜʠʯʝʩʢʠʤ ʠʣʠ 

ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʦʤ 

(ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ) 

 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ, ʩʦ ʩʪʦʨʦʥʳ 

ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ 

ʧʦʤʝʱʝʥʠʡ 

ʊʦʚʘʨʠʱʝʩʪʚʘ, 

ʦʙʲʝʜʠʥʷʶʱʝʡ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʳʭ ʠ 

ʥʝʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ  
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ʧʨʠʚʣʝʯʝʥʠʷ ʥʘ ʵʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ (ʤʝʥʝʜʞʝʨʦʚ) ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ; 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʨʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʢʨʝʧʣʝʥʠʝ ʠʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ, ʧʨʠʚʣʝʯʝʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ ʩʬʝʨʝ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʫʣʫʯʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʠ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. 
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IN DEVELOPING COUNTRIES 
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ɺʃʀʗʅʀɽ ʇʈʗʄʓʍ ʀʅʆʉʊʈɸʅʅʓʍ ʀʅɺɽʉʊʀʎʀʁ ʅɸ ɺʅʋʊʈɽʅʅʀɽ 

ʀʅɺɽʉʊʀʎʀʀ ɺ ʈɸɿɺʀɺɸʖʑʀʍʉʗ ʉʊʈɸʅɸʍ 

 

Éʄʘʤʘʪʢʫʣʦʚ ɸ. ɺ., ORCID: 0000-0003-4527-2942, ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʆʪʨʘʩʣʝʚʦʡ ʮʝʥʪʨ 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʢʘʜʨʦʚ ʧʨʠ ʊʘʰʢʝʥʪʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ,  

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, ilkhom100@bk.ru 

 

Abstract. Author analyzes the impact of foreign direct investment on domestic investment in 

host developing countries and checks whether a foreign direct investment has a ñpositiveò or 

ñnegativeò impact on domestic investment, as well as evaluating the impact of selected variables on 

this relationship. Using a full sample, the main conclusion of this study is that FDI does have 

a positive (crowding out) effect on domestic investment in this sample of developing economies. In 

the short term, an increase in FDI by one percentage point as a percentage of GDP leads to 

an increase in total investment as a percentage of the host countryôs GDP of about 10.7%, while in 

the long term this effect is about 31% dollar terms, one US dollar represents us 1.7$ of total 

investment in the short term and us 3.1$ in the long term. Based on the results of this study, it was 

once again proved that inflation hinders domestic investment in host countries by 0.04% and 0.12% 

in the short and long term, respectively. 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʘ 

ʚʥʫʪʨʝʥʥʠʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʨʠʥʠʤʘʶʱʠʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʠ ʧʨʦʚʝʨʢʝ ʪʦʛʦ, ʦʢʘʟʳʚʘʶʪ 

ʣʠ ʧʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ çʧʦʣʦʞʠʪʝʣʴʥʦʝè ʠʣʠ çʥʝʛʘʪʠʚʥʦʝè ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʚʥʫʪʨʝʥʥʠʝ ʠʥʚʝʩʪʠʮʠʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʚʳʙʨʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʵʪʫ ʚʟʘʠʤʦʩʚʷʟʴ. 

ʆʩʥʦʚʥʳʤ ʚʳʚʦʜʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʥʦʡ ʚʳʙʦʨʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʧʨʷʤʳʝ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

(ʚʳʪʝʩʥʷʶʱʝʝ) ʚʣʠʷʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʵʪʦʡ ʚʳʙʦʨʢʝ ʠʟ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ. 

ɺ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʷʤʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʘ ʦʜʠʥ 

ʧʨʦʮʝʥʪʥʳʡ ʧʫʥʢʪ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ɺɺʇ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʱʠʭ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʧʨʦʮʝʥʪʘʭ ʦʪ ɺɺʇ ʧʨʠʥʠʤʘʶʱʝʡ ʩʪʨʘʥʳ ʧʨʠʤʝʨʥʦ ʥʘ 10,7%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ 

ʧʣʘʥʝ ʵʪʦʪ ʵʬʬʝʢʪ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 31% ʜʦʣʣʘʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʠʥ ʜʦʣʣʘʨ ʉʐɸ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 1,7$ ʉʐɸ ʦʪ ʦʙʱʠʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʠ 3,1$ 

ʉʐɸ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʝʱʝ ʨʘʟ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʣʷʮʠʷ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʠʤ ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʧʨʠʥʠʤʘʶʱʠʭ ʩʪʨʘʥʘʭ ʥʘ 

0,04% ʠ 0,12% ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʥʫʪʨʝʥʥʠʝ ʠʥʚʝʩʪʠʮʠʠ, ʩʦʚʦʢʫʧʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʢʘʧʠʪʘʣʘ, ʵʬʬʝʢʪ ʪʦʣʧʳ, ʵʬʬʝʢʪ ʚʳʪʝʩʥʝʥʠʷ, ʨʝʘʣʴʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʧʨʦʮʝʥʪʥʘʷ 

ʩʪʘʚʢʘ. 

 

Introduction 

Developing countries to obtain a package of assets that multinational enterprises (MNEs) 

deploy with their investments have attracted foreign direct investment (FDI). Most of these assets 

are intangible in nature and are particularly rare in developing countries. These include technology, 

management skills, international sales channels, product design, quality characteristics, brand 

names, and so on. However, when assessing the impact of FDI on development, the key question is 

whether MNEs contribute to the growth of domestic investment (such as when their presence 

encourages new downstream or upstream investment that would not have occurred in their 

absence), or whether they have the opposite effect, displacing domestic producers or outstripping 

their investment opportunities. 

The domestic investment is one of the most reliable determinants of economic growth, which 

was also supported by Levine and Renelt and Mishra et al. The empirical literature also notes that 

foreign capital inflows positively affect domestic investment in host countries, rather than displace 

it [1]. A number of studies in this area have shown that foreign capital inflows have a positive 

impact on domestic investment [2]. If FDI displaces domestic investment or does not contribute to 

capital accumulation, there is every reason to doubt its benefits for recipient developing countries. 

In addition, given the lack of domestic entrepreneurship and the need to develop existing 

entrepreneurial talent, the conclusion that MNEs are replacing domestic firms will also cast doubt 

on the development impact of FDI. These issues become even more important when we consider 

that FDI is far from marginal. FDI contributes significantly and increasingly to total gross capital 

formation in developing countries. FDI accounts for a much larger share of investment in 

developing countries than in developed countries, especially in Latin America in recent years. The 

phenomenal growth of FDI inflows to developing countries in the 1990s sparked considerable 

debate about the impact of FDI on host economies. Although the relationship between FDI and host 

country economic growth has been the subject of many recent empirical studies, including the 

previous Chapter of this study, the relationship between FDI and domestic investment has been 

relatively ignored. 

A typical question was asked about whether FDI is ñmassò domestic investment. In theory, 

FDI can have both positive and negative effects on domestic investment. FDI can stimulate 

domestic investment in host countries through production links between foreign and domestic firms, 

through the introduction of new products and services into the host economy, and through the 

transfer of technology and knowledge. On the other hand, it can discourage domestic investment by 

raising real domestic interest rates or raising the real domestic exchange rate [3]. 

Most empirical studies examining the relationship between domestic investment and 

economic growth suggest that high growth rates are associated with high rates of domestic 

investment [4ï5]. Since domestic investment is a key driver of economic growth, if FDI does have a 

negative impact on domestic investment, host country policy makers should review the various 

forms of investment incentives they offer to attract more FDI. 
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Since, in theory, FDI can have a positive or negative impact on domestic investment in host 

countries, an empirical study is indeed needed to determine the overall effect of FDI. Therefore, the 

main purpose of this study is to contribute to the empirical literature on investment by examining 

the impact of FDI inflows on domestic investment in host countries. In particular, it aimed to 

answer the following main question: whether the overall inflow of FDI pushes domestic investment 

or displaces it. 

 

Material and methods 

Due to the lack of data on private investment, this study used total gross domestic investment, 

which is the sum of private and public investment. It is extremely important to note that, according 

to al-Sadig (2013), the problem with using this variable of gross domestic investment is that it can 

lead to biased estimates of coefficients, and the bias can be in any direction [6]. Since public 

investment can play a positive role in improving the productivity of private firms by investing in 

physical and human infrastructure, the assessment of the impact of FDI on total domestic 

investment will be skewed upward. That is if a private investment has increased due to increased 

public investment, the effect of FDI will be overestimated. On the other hand, when public 

investment is replaced by FDI through the privatization of state-owned companies, this will reduce 

the level of domestic investment, since some of the public investment has been sold to foreign 

investors. Thus, if FDI displaces private investment, the displacement effect will be shifted 

downward. In addition, first, since foreign investors expect to invest in the private sector, mainly in 

the manufacturing sector, it is very important to be able to assess how private investment is 

determined by the difference between total and gross domestic investment and public investment. 

This Chapter used a panel analysis of 53 developing host countries for the period 1997ï2011. 

Second, most existing empirical studies do not fully control the simultaneous flow of FDI and 

domestic investment, and therefore this lack may lead to distortion of coefficient estimates. 

Domestic monetary policies that raise domestic interest rates can increase FDI inflows while 

discouraging domestic investment. On the other hand, an internal shock that improves a countryôs 

location advantage can encourage both domestic and foreign investment. Thus, there is a two-way 

relationship between FDI and domestic investment. Therefore, there is an econometric model, 

namely the system generalized method of moments (GMM), which eliminates this potential bias. 

 

Results and discussion 

Whether FDI will displace domestic investment, especially in developing countries, has been 

the subject of academic debate for many years. These studies used two different methods: 

macroeconomics and microeconomics. Macro-economic research usually uses aggregate investment 

indicators for a specific host country or group of countries, while micro-economic research uses 

firm-level data. In addition, empirical data on the impact of FDI on domestic investment vary. In 

General, three prevailing views can be identified from the above literature: displacement [2, 7], 

displacement [8ï9], and lack of effect [10].  

Table illustrates the results of selected previous studies on the crowding-out effect of FDI in 

developing countries and countries with economies in transition. It should be noted that, according 

to previous studies, crowding and side effects are closely related to each other. Side effects can, on 

the one hand, stimulate domestic investment to the extent that new knowledge has been applied and 

new technologies introduced; on the other hand, they complement domestic investment, which can 

create the necessary prerequisites for implementing side effects in the first place. Thus, crowding in 

effects is usually accompanied by side effects in domestic investment. In addition, Graham and 
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Krugman (1993) suggested that domestic firms have better knowledge and access to domestic 

markets, and if a foreign firm decides to enter the market, it should do so with lower costs and 

higher production efficiency than its domestic competitors. It is likely that a combination of 

advanced technologies and management skills will lead to the higher efficiency of FDI, especially 

in the case of developing countries. Thus, FDI can be seen as the main channel through which 

advanced technologies can be transferred to developing countries [11].  

Van Loo (1977) also used the time series method to test the impact of FDI inflows on total 

investment in Canada, using data for the period 1948-1966 [12]. Van Loo found that 1$ of FDI led 

to an increase of about 1.4$ in total Canadian investment. However, Fry (1993) found negative 

effects on the correlation between FDI and PI by studying 16 developing countries between 

1966 and 1988 [2]. In addition, by disaggregating data, the FRY found that FDI is significant in 

only three countries. It is significantly negative in Chile, but significantly positive in Indonesia and 

Malaysia. This split the data sample into two groups: five market economies in the Pacific and 

11 developing countries. FDI has reduced domestic investment in these 11 developing countries, but 

it has stimulated PI in five market-oriented developing countries in the Pacific [12ï13]. 

In addition, again and Machado (2005) investigated the impact of FDI on population 

movement on domestic investment in developing countries over a 26-year period since 1970 [9]. 

They looked at data for three developing regions-Africa, Asia and Latin America. Their results 

show strong displacement of FDI in Asia and displacement in Latin America. In Africa, FDI 

increased overall investment by a one-to-one ratio, which means that it does not have a noticeable 

impact on domestic investment. In addition, when the sample period was divided into two sub-

periods (1976ï1985 and 1986ï1996), the results varied only for Africa, which appears to have a 

crowding effect rather than no effect. Similar studies have been conducted by other researchers, 

such as fry (1993) and Misun and Tomsik (2002) [14]. Agosin and Mayer (2009) studied the impact 

of FDI on domestic investment using panel data for the period 1970ï1996 for three developing 

regions-Africa, Asia and Latin America [15]. They found a neutral impact of FDI on total 

investment in Africa, displacement in Asia, and displacement in Latin America between 1970 and 

1996. Dividing this period into two sub-periods, 1976ï1985 and 1985ï1996, their results differed 

only for Africa, which showed that it had a displacing rather than neutral effect. 

Razin (2003) found that FDI contributes positively to economic growth more than other types 

of foreign capital flows [16]. Wang and Li (2004) quantified the impact of FDI on domestic 

investment using a large sample of panel data and compared different estimates for ñabsoluteò and 

ñrelativeò models. Wang and Li did not find any significant displacement or displacement effects in 

China at the country level [17]. However, further analysis in this study revealed significant regional 

differences, with the displacement effect dominating in Eastern China and the displacement effect 

dominating in middle China, and no significant effect was found in Western China. Mileva (2008) 

analyzed the impact of FDI, portfolio investment, and long-term Bank loans on PI for 22 transition 

economies, taking into account the financial market and institutional development. The results 

showed that FDI tends to increase PI by more than one additional us dollar [17]. 

FDI can negatively affect domestic investment by raising the domestic interest rate if foreign 

investors intend to borrow domestically. The same argument applies to government borrowing. In 

other words, if the government borrows funds from domestic financial markets to finance its budget 

deficit, it can raise the domestic interest rate, which in turn displaces domestic investment. Thus, a 

high budget deficit can negatively affect domestic investment either by raising the interest rate or by 

reducing loans to domestic sectors [18ï21]. In the literature, the interest rate is usually considered 

as a representative indicator of the cost of capital. However, as suggested by Jorgenson (1963), the 
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real interest rate may harm the desired capital stock, but not on investment flows. Therefore, it is 

not clear whether the real interest rate should be included in the investment function [22ï23]. Due 

to the lack of data on the real interest rate, the study did not take this variable into account in the 

analysis. 

In particular, there are several channels for open economy factors to influence domestic 

investment. The first channel is the degree of openness that positively affects domestic investment 

[19, 23ï24]. In this case, you can expect an ambiguous effect. According to Balasubrahmanyam et 

al. (1996), an economy highly integrated in the world is expected to attract investment in tradable 

sectors to increase productivity and competitiveness [23]. However, a sharp increase in exposure to 

external competition in some sectors may make these sectors less attractive as destinations for new 

capital flows [25]. 

Foreign capital inflows, especially FDI, can affect domestic investment by lowering 

the interest rate or increasing the credit available to Finance new domestic investment, given a 

favorable business environment, strong institutions, and financial development in host countries 

[22, 24, 26]. In this way, enabling institutions encourage domestic investment by providing a return 

on all investments made by foreign and local investors. This variable has been measured by various 

proxies in various literature sources, such as the index of corruption, property rights, and political 

freedom [17, 21, 25]. 

Economic freedom can be defined as ñthe absence of government coercion or restrictions on 

the production, distribution, or consumption of goods and services beyond the extent necessary for 

citizens to protect and maintain freedomò [19]. Economists agree that economic freedom, along 

with political freedom and civil liberties, is one of the pillars of the country's institutional structure. 

Since the time of Adam Smith, economists have recognized that free choice and supply of 

resources, competition in business, free trade with others, and guaranteed property rights are key 

elements of economic development. Economic freedoms are a reflection of an institutional structure 

that facilitates entrepreneurial activity and the implementation of business ideas for entrepreneurs 

and managers. A large number of papers suggest that economic freedom plays an important role in 

explaining cross-country differences in economic performance [21]. However, this effect may differ 

depending on the various components of economic freedom [19, 26]. 

In addition, external debt has a negative impact on domestic investment through the debt 

overhang channel and the credit rationing channel [7]. The idea behind this hypothesis is that debt 

overhang theory assumes that if a country's external debts are expected to exceed its solvency in the 

future, then the expected debt service is likely to be an increasing function of the country's level of 

production. Thus, part of the income from domestic investment is actually " taxedò by existing 

foreign creditors, and therefore domestic investment will be reduced [11, 24]. Data on this variable 

is also not available for some sample countries, and therefore the article does not consider the role 

of this factor in the study. 

The analysis was based on a dynamic investment equation that includes FDI in the host 

country along with a set of control variables. A dynamic feature of the model arises from the 

inclusion of a lagging dependent variable in the number of explanatory variables discussed below. 

Thus, in the light of this discussion, the basic investment equation can be expressed in the following 

linear form: 

DIi,t = ɓ0 + ɓ1DIi,t-1 + ɓ2FDIi,t + ɓ3GDPGi,t + ɓ5INFi,t + 

+ɓ6OPENi,t + ɓ8FINi,t + ȸ9INSTITUTI,t + Ůi,t 

Ůi,t = ɖi + ɜi,t i = 1, 2éN and t = 1, 2,é.T 
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Where (i) is the host country index, (t) is the time index, (ɓ) s is the unknown parameters to 

be evaluated, and (Ů) is the usual term for random perturbation. The dependent variable (DI) is 

domestic investment as a percentage of GDP. The main interest of this empirical study is the sign 

and value (ɓ2) (i. e. the impact of FDI inflows on domestic investment in the host country). 

The choice of control variables was motivated by the relevant existing empirical work 

mentioned above and the availability of data. The past value of domestic investment was expected 

to encourage domestic investors to invest more, as this could be a sign of a good investment climate 

(positive feedback effect). The growth rate of real GDP was used to capture the traditional 

acceleration effect, and it was expected to have a positive effect, as the increase in income would 

stimulate domestic investment. In addition, as investors look ahead, the fast-growing economy is 

expected to drive future expectations and hence domestic investment. Macroeconomic instability is 

controlled by the rate of inflation (INF), and it is expected to have a negative impact on domestic 

investment. The degree of trade openness of the host country (OPEN) was measured by the sum of 

exports and imports as a percentage of GDP, and it was expected that a high degree of trade 

openness would lead to increased domestic investment. Credit provided to the private sector as a 

percentage of GDP (FIN) was used as an indirect indicator of financial development, and the effect 

was expected to be positive. Finally, Feng (2001) found that political freedom encourages domestic 

investment through improved human capital formation, and so it was expected that democracy had 

a positive impact on domestic investment. Thus, democratic institutions are controlled by the index 

of economic freedom (INSTITUT). 

The model above assumes that FDI is an exogenous variable. However, a particular problem 

in assessing the impact of FDI on domestic investment is the endogeneity of FDI inflows. In other 

words, there is a possible two-way link between FDI and domestic investment. For example, an 

internal shock that can have a positive impact on the return on capital, and this may increase both 

domestic investment and FDI inflows. In addition, any monetary policy that affects the level of the 

domestic interest rate can affect both types of investments. For example, if policies are aimed at 

raising domestic interest rates, FDI will be attracted to that country while deterring domestic 

investment [2]. Ignoring the problem of endogeneity would lead to biased estimates of coefficients 

that can be in any direction [17]. 

This study used balanced panel data for 53 developing countries for the period 1997ï2011. 

Domestic investment is measured by gross capital formation as a percentage of GDP. FDI is 

measured by foreign direct investment inflows as a percentage of GDP. Data on the growth rate of 

real GDP, FDI inflows, the level of inflation, the amount of exports and imports to GDP as an 

indicator of the degree of openness and availability of credit to the private sector are received as an 

indicator of financial development from the world Bank, World Development Indicators (WDI). 

With the exception of inflation and real growth rates, all variables were measured as a percentage of 

GDP. Finally, there are two main sources of economic freedom index (INSTITUT) data that are 

widely used in the literature, namely the Fraser Institute and the heritage Foundation. They are 

similar in many aspects [20], BUT the heritage Foundation includes data for most of the countries 

of the Commonwealth of Independent States (CIS), especially those in Central Asia. Therefore, it is 

preferable to use data from the heritage Foundation in this work. Since most of the components of 

the economic freedom index were covered by the control variables in the model, only two of the 

nine economic freedom variables (composed of two indicators: property rights and freedom from 

corruption indices) were used to assess the quality of institutions. 
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The main goal of this paper is to empirically test the relationship between FDI and aggregate 

investment in the long term. The corresponding coefficient for the LR effect of FDI was obtained 

from equation (1) as follows: 

‍
‍

ρ ‍
 

1. If ‍  = 1, this means that in the long run, one unit of FDI inflows will increase total 

investment by the same amount, which indicates that FDI does not affect domestic investment; 

2. If ‍ > 1, this means that in the long run, one unit of FDI inflows will increase total 

investment by more than one unit, meaning that FDI inflows will have a positive (crowding out) 

effect on domestic investment; 

3. If ‍ < 1, this means that in the long run, one unit of FDI inflows will increase (or even 

negatively change) the total investment volume by less than one unit, meaning that FDI will have a 

negative (crowding out) effect on domestic investment. 

 

Table.  

THE IMPACT OF FDI ON DOMESTIC INVESTMENT; 1997-2011 YEARS (MODEL A TWO-STEP 

SYSTEM GMM, DEPENDENT VARIABLE: DOMESTIC INVESTMENT) 

 

 1 2 

Stragglers DI 
0.660*** 

(0.039) 

0.724*** 

(0.041) 

FDI 
0.107*** 

(0.030) 

0.171*** 

(0.054) 

Height RGDP 
0.583*** 

(0.049) 

0.658*** 

(0.056) 

Inflation 
ī0.00043** 

(0.00017) 

ī0.00045** 

(0.00022) 

Openness 
0.008* 

(0.010) 

0.025* 

(0.014) 

Finance 
0.031* 

(0.017) 

0.020 

(0.017) 

Institutions 
0.033 

(0.035) 
 

¶ Freedom from corruption  
0.032** 

(0.015) 

¶ The rights of the owners  
ī0.015 

(0.031) 

Constant 
5.681* 

(2.983) 

2.157* 

(3.563) 

Observations 794 794 

tool variables 60 66 

P-Arellano-Bond test for AR (2) in first diff. 0.348 0.549 

P-Hansen test for over id. Restriction 0.728 0.924 

Diff. in Hansen test of echtgenote instr. subsets 0.781 0.778 

Standard errors are shown in parentheses. The system includes a dummy time variable to account for 

period-specific effects. * ,**, * * * denote significance at 10%, 5%, and 1%, respectively. Mannequins of the 

region and time were used in the analysis. 

 

The results showed that domestic investment is a function of past domestic investment. Since 

lagging dependent variables are included in the right side of the equation, the dynamic panel data 

model is an appropriate econometric model that takes into account the constancy of the dependent 
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variable. Instrumental variables were used to solve the problem of endogeneity within explanatory 

variables. That is, a large and significant coefficient of the lagging dependent variable indicates high 

inertia of domestic investment, which confirms the conclusions of Borenzsteinet al. [2, 17, 21].  

 

Conclusion 

The articleôs empirical conclusions can be summarized as follows. The results to some extent 

confirmed the results of the empirical studies given above, even the estimated effects of some 

independent variables were less. Using a full sample, the main conclusion of this study is that FDI 

does have a positive (crowding out) effect on domestic investment in this sample of developing 

economies. In the short term, an increase in FDI by one percentage point as a percentage of GDP 

leads to an increase in total investment as a percentage of the host countryôs GDP of about 10.7%, 

while in the long term this effect is about 31 percent In dollar terms, one US dollar represents us 

1.7$ of total investment in the short term and us 3.1$ in the long term. Investments made in the past 

have given a positive incentive to existing investors to invest more and encourage other local 

investors to enter the domestic market. The basis for this statement is a large and significant 

coefficient of the lagging dependent variable. According to the accelerator theory, production 

growth plays an important role in the investment function and is supported by a positive and very 

significant correlation between GDP growth and domestic investment. Based on the results of this 

study, it was once again proved that inflation hinders domestic investment in host countries by 

0.04% and 0.12% in the short and long term, respectively. Financial development was seen as 

another incentive as a stock of domestic investment factors to attract local investors to domestic 

business. The correlation of financial development is consistent with the argument that the more 

loans to private sectors, the higher the level of domestic investment in the economy. The openness 

coefficient showed that there is a positive significant relationship between the openness of host 

economies to trade and domestic investment. 
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MECHANISM OF INTERACTION OF INDUSTRIAL ENTERPRISES  

OF SMALL AND LARGE BUSINESS 

 

ÉSalimov A., ORCID: 0000-0002-1606-6288, Fergana Polytechnic Institute,  

Fergana, Uzbekistan maslahat@yandex.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ɺʦʟʨʘʩʪʘʶʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʧʦʜʪʘʣʢʠʚʘʝʪ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʢ 

ʧʦʠʩʢʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʷʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʧʦʩʦʙʘʤʠ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ɸʚʪʦʨ ʥʘ 

ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ, ʵʤʧʠʨʠʯʝʩʢʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʨʘʙʦʪʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʫʙʢʦʥʪʨʘʢʪʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

Abstract. The modern economy is characterized by a variety of relationships between 

enterprises. The growing competition pushes economic entities to search for more effective forms 

of cooperation, stimulates the emergence of integration formations that differ in ways of 

interconnection and management. The article deals with the problems of interaction between small 

and large businesses. On the basis of statistical, empirical, systemic and situational analyzes, 

the author has shown that the interaction of industrial enterprises of small and large businesses will 

allow achieving the maximum competitive advantages of the enterprise system. The work analyzes 

the subcontract system of interaction between small and large industrial enterprises. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʘʮʠʷ, ʢʨʫʧʥʳʭ ʙʠʟʥʝʩ, ʤʘʣʳʡ ʙʠʟʥʝʩ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, 

ʩʫʙʢʦʥʪʨʘʢʪ. 

 

Keywords: integration, large business, small business, entrepreneurship, subcontract. 
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ΥΙέΔγήΨγ ΥΣΟα Ζ βΞΣΡΣΠΜΞΙ ΦΧΥΔΡΰ Μ Ζ ΩΣΥΠΜΥΣΖΔΡΜΜ ΖΰΦΣΞΣΗΣ ΨΥΣΖΡδ ΚΜΛΡΜ. 
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ΦΣΛΘΔγΧ ΨΦΟΣΖΜδ ΘΟδ ΩΨΡΞΫΜΣΡΜΥΣΖΔΡΜδ ΠΔΟΣΗΣ ΕΜΛΡΙΦΔ [1; 2]. ; ΘΥΨΗΣΝ ΦΧΣΥΣΡΰ, 

ΞΥΨΤΡΰΙ ΞΣΠΤΔΡΜΜ ΛΔΖΜΦδΧ ΣΧ ΠΔΟΣΗΣ ΕΜΛΡΙΦΔ. ͻΡΜ ΡΙ ΠΣΗΨΧ ΣΥΗΔΡΜΛΣΖΔΧα 

ΤΥΣΜΛΖΣΘΦΧΖΣ Μ ΥΙΔΟΜΛΔΫΜγ ΦΖΣΜΪ ΧΣΖΔΥΣΖ Μ ΨΦΟΨΗ ΕΙΛ ΨάΔΦΧΜδ ΠΙΟΞΜΪ ΩΜΥΠ, 

ΞΣΧΣΥΰΙ ΛΔΡΜΠΔγΧ Ζ βΧΜΪ ΤΥΣΫΙΦΦΔΪ ΘΣΦΧΔΧΣάΡΣ ΛΡΔάΜΧΙΟαΡΣΙ ΠΙΦΧΣ. 

ͧ ΡΔΦΧΣδήΙΙ ΖΥΙΠδ ΤΥΣΜΦΪΣΘδΧ ΦΨήΙΦΧΖΙΡΡΰΙ ΜΛΠΙΡΙΡΜδ Ζ ΤΣΘΪΣΘΔΪ Ξ 

ΣΥΗΔΡΜΛΔΫΜΜ Μ ΨΤΥΔΖΟΙΡΜγ ΕΜΛΡΙΦΣΠ, ΦΖδΛΔΡΡΰΙ, ΤΥΙΚΘΙ ΖΦΙΗΣ, Φ ΤΣδΖΟΙΡΜΙΠ ΡΣΖΰΪ 

ΩΣΥΠ ΞΣΡΞΨΥΙΡΫΜΜ, ΣΦΡΣΖΔΡΡΰΪ ΡΔ ΦΧΥΔΧΙΗΜάΙΦΞΣΠ ΖΛΔΜΠΣΘΙΝΦΧΖΜΜ Μ ΞΣΣΥΘΜΡΔΫΜΜ 

ΜΦΤΣΟαΛΣΖΔΡΜδ ΥΙΦΨΥΦΣΖ. ΈΙΟαγ ΡΣΖΰΪ ΩΣΥΠ ΣΥΗΔΡΜΛΔΫΜΜ ΕΜΛΡΙΦΔ δΖΟδΙΧΦδ ΗΜΕΞΣΙ 

ΥΙΔΗΜΥΣΖΔΡΜΙ ΡΔ ΘΜΡΔΠΜάΡΣ ΠΙΡδγήΜΙΦδ ΧΥΙΕΣΖΔΡΜδ ΥΰΡΞΔ Μ βΩΩΙΞΧΜΖΡΣΙ 

ΜΦΤΣΟαΛΣΖΔΡΜΙ ΥΙΦΨΥΦΣΖ ΤΥΙΘΤΥΜδΧΜδ [3; 4]. 

͵ΔΟΰΝ Μ ΞΥΨΤΡΰΝ ΕΜΛΡΙΦ ΣΕίΙΘΜΡδΙΧ ΥδΘ ΣΕήΜΪ βΞΣΡΣΠΜάΙΦΞΜΪ ΜΡΧΙΥΙΦΣΖ, Μ, 

ΤΥΙΚΘΙ ΖΦΙΗΣ, ΦΣΛΘΔΡΜΙ βΩΩΙΞΧΜΖΡΣΝ ΥΰΡΣάΡΣΝ βΞΣΡΣΠΜΞΜ Ζ ΦΧΥΔΡΙ Φ ΖΰΦΣΞΜΠ 

ΨΥΣΖΡΙΠ ΤΣΧΥΙΕΜΧΙΟαΦΞΣΗΣ ΦΤΥΣΦΔ. ΑΧΣΗΣ ΠΣΚΡΣ ΘΣΦΧΜάα ΧΣΟαΞΣ ΤΨΧΙΠ ΥΙΔΟΜΛΔΫΜΜ 

ΗΣΦΨΘΔΥΦΧΖΙΡΡΣΝ ΤΣΟΜΧΜΞΜ, ΡΔΤΥΔΖΟΙΡΡΣΝ ΡΔ ΦΣΛΘΔΡΜΙ ΨΦΟΣΖΜΝ ΘΟδ ΥΔΛΖΜΧΜδ ΠΔΟΣΗΣ 

ΤΥΙΘΤΥΜΡΜΠΔΧΙΟαΦΧΖΔ, ΟΜΞΖΜΘΔΫΜγ ΠΣΡΣΤΣΟΜΝ Μ ΥΔΛΖΜΧΜΙ ΞΣΡΞΨΥΙΡΫΜΜ Ζ ΧΙΪ ΦΩΙΥΔΪ, 

ΗΘΙ ΖΣΛΠΣΚΡΣ ΨάΔΦΧΜΙ άΔΦΧΡΣΗΣ ΞΔΤΜΧΔΟΔ. ͯΔΞ ΤΣΞΔΛΰΖΔΙΧ ΠΜΥΣΖΣΝ ΣΤΰΧ, ΦΨήΙΦΧΖΨΙΧ 

ΣΕίΙΞΧΜΖΡΔδ ΡΙΣΕΪΣΘΜΠΣΦΧα ΦΣΛΘΔΡΜδ ΨΦΟΣΖΜΝ ΘΟδ ΖΛΔΜΠΣΖΰΗΣΘΡΣΗΣ ΦΣΧΥΨΘΡΜάΙΦΧΖΔ 

Μ ΖΛΔΜΠΣΘΙΝΦΧΖΜδ ΠΔΟΰΪ Μ ΞΥΨΤΡΰΪ ΤΥΙΘΤΥΜδΧΜΝ, Ζ ΧΣΠ άΜΦΟΙ Ζ ΦΩΙΥΙ 

ΤΥΣΠΰέΟΙΡΡΣΝ ΞΣΣΤΙΥΔΫΜΜ. 

͵ΙΧΣΘΣΟΣΗΜάΙΦΞΨγ ΣΦΡΣΖΨ ΜΦΦΟΙΘΣΖΔΡΜδ ΦΣΦΧΔΖΜΟΜ ΖΛΗΟδΘΰ ΡΔ 

ΤΥΙΘΤΥΜΡΜΠΔΧΙΟαΦΧΖΣ ΥδΘΔ ΔΖΧΣΥΣΖ [4-15]. 

ͧ ΪΣΘΙ ΜΦΦΟΙΘΣΖΔΡΜδ ΜΦΤΣΟαΛΣΖΔΟΜΦα ΦΧΔΧΜΦΧΜάΙΦΞΜΙ ΠΙΧΣΘΰ, βΠΤΜΥΜάΙΦΞΜΝ, 

ΦΜΦΧΙΠΡΰΝ Μ ΦΜΧΨΔΫΜΣΡΡΰΝ ΔΡΔΟΜΛ 

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ 

ʨʘʟʚʠʪʠʷ, ʚʩʪʫʧʣʝʥʠʝʤ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ɺʊʆ ʠ ʫʩʠʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʥʝʦʙʭʦʜʠʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ, ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʬʠʨʤ, 

ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [6]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʤʦʞʥʦ 

ʚʳʷʚʠʪʴ, ʯʪʦ ʜʦʣʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɺɺʇ ʟʘ ʷʥʚʘʨʴ-ʠʶʥʴ 2020 ʛ ʩʦʩʪʘʚʠʣʘ 

51,3%. ʂʦʣʠʯʝʩʪʚʦ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ 1000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 

ʩʦʩʪʘʚʠʣʦ 14,4 ʝʜ. ɺ ʷʥʚʘʨʝ-ʠʶʥʝ 2020 ʛ ʚʥʦʚʴ ʙʳʣʦ ʩʦʟʜʘʥʦ 46,6 ʪʳʩ. ʥʦʚʳʭ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʠʢʨʦʬʠʨʤ (ʙʝʟ ʜʝʭʢʘʥʩʢʠʭ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ), ʯʪʦ ʥʘ 13,8% ʤʝʥʴʰʝ 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʝʨʠʦʜʘ 2019 ʛ. 
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ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʤʠʢʨʦʬʠʨʤ ʩʦʟʜʘʥʦ ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ ð 

16588 ʝʜ., ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ð 9713 ʝʜ., ʩʝʣʴʩʢʦʤ, ʣʝʩʥʦʤ ʠ ʨʳʙʥʦʤ ʭʦʟʷʡʩʪʚʝ ð 8525 ʝʜ., 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ð 3302 ʝʜ., ʫʩʣʫʛʘʭ ʧʦ ʧʨʦʞʠʚʘʥʠʶ ʠ ʧʠʪʘʥʠʶ ð 2460 ʝʜ., ʧʝʨʝʚʦʟʢʝ ʠ 

ʭʨʘʥʝʥʠʠ ð 1148 ʝʜ.  

ɺ ʷʥʚʘʨʝ-ʠʶʥʝ 2020 ʛ ʜʦʣʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ɺɺʇ ʩʦʩʪʘʚʠʣʘ 51,3% (51,5% 

ʟʘ ʷʥʚʘʨʴ-ʠʶʥʴ 2019 ʛ). ʊʘʢʦʝ ʩʥʠʞʝʥʠʝ ʦʙʲʷʩʥʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʩʪʨʫʢʪʫʨʝ ɺɺʇ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʫʙʲʝʢʪʘʤʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛ. ʊʘʰʢʝʥʪ (11452,0 ʤʣʨʜ. ʩʫʤ), ʊʘʰʢʝʥʪʩʢʫʶ 

(5502,8 ʤʣʨʜ. ʩʫʤ), ʌʝʨʛʘʥʩʢʫʶ (3538,4 ʤʣʨʜ. ʩʫʤ), ʉʘʤʘʨʢʘʥʜʩʢʫʶ (3304,0 ʤʣʨʜ. ʩʫʤ) ʠ 

ɸʥʜʠʞʘʥʩʢʫʶ (3134,8 ʤʣʨʜ. ʩʫʤ) ʦʙʣʘʩʪʠ. ɺ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (1115,7 ʤʣʨʜ. ʩʫʤ) 

ʦʙʝ̡ʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʩʪʘʝʪʩʷ ʥʠʟʢʠʤ. 

ɺ ʵʢʦʥʦʤʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʠʤ ʜʦʣʞʥʦ ʙʳʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʝʥʳʭ 

ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ: ʚ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʤʘʣʳʭ ʬʠʨʤ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʬʝʨʝ ʠʥʪʝʨʝʩʦʚ 

ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʚʤʝʩʪʝ ʩ 

ʥʠʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʩʚʷʟʠ ʧʦʣʝʟʥʳ ʢʘʢ ʜʣʷ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʘʢ ʠ ʜʣʷ 

ʢʨʫʧʥʳʭ: ʢʨʫʧʥʳʝ ʠʩʧʦʣʴʟʫʶʪ ʨʳʥʦʯʥʫʶ ʠ ʩʪʨʫʢʪʫʨʥʫʶ ʛʠʙʢʦʩʪʴ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʉʝʛʦʜʥʷ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʢʦʤʧʝʥʩʠʨʫʶʪ ʤʝʜʣʠʪʝʣʴʥʦʩʪʴ ʢʨʫʧʥʳʭ ʚ ʧʦʠʩʢʝ ʠ 

ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚ ʦʩʚʦʝʥʠʠ ʥʦʚʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘ, ʚ ʦʧʝʨʘʪʠʚʥʦʤ 

ʧʦʣʫʯʝʥʠʠ ʧʝʨʝʜʦʚʳʭ ʠʥʥʦʚʘʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʨʫʧʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʝʨʝʢʣʘʜʳʚʘʪʴ 

ʯʘʩʪʴ ʩʚʦʠʭ ʨʠʩʢʦʚ ʥʘ ʤʝʣʢʠʝ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʩ 

ʢʨʫʧʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʤʦʞʝʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʷʚʣʷʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʘʩʧʝʢʪʦʤ. 

ʇʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ [7]. 

ʕʬʬʝʢʪʠʚʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʢʘʞʜʦʛʦ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʯʝʪʘʥʠʝʤ ʧʨʠʩʫʱʠʭ ʝʤʫ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʩʪʝʧʝʥʴʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʫʩʣʦʚʠʷ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʨʝʛʠʦʥʘ 

ʠʣʠ ʦʪʨʘʩʣʠ [8,9]. ʈʳʥʦʯʥʘʷ ʵʢʦʥʦʤʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ, ʘ ʨʘʩʪʫʱʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʧʦʜʪʘʣʢʠʚʘʝʪ 

ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʢ ʧʦʠʩʢʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʬʦʨʤ ʢʦʦʧʝʨʘʮʠʠ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʩʧʦʩʦʙʘʤʠ ʚʟʘʠʤʦʩʚʷʟʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʄʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʩʝʛʦʜʥʷ ʤʘʣʳʡ ʙʠʟʥʝʩ ʥʘʠʙʦʣʝʝ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʢʨʫʧʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ 

(ʙʘʥʢʘʤʠ) ʠ ʤʦʥʦʧʦʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ʪʨʝʙʫʝʪ 

ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʦʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʙʠʟʥʝʩ-ʩʨʝʜʳ. 

ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʨʫʧʥʳʤ ʠ ʤʘʣʳʤ ʙʠʟʥʝʩʦʤ ʧʨʦʰʣʠ ʯʝʨʝʟ ʨʷʜ ʵʪʘʧʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʠʩʪʦʨʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʪʨʘʩʣʝʚʦʡ ʠ ʧʨʝʜʤʝʪʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʯʘʩʪʦ 

ʦʙʩʣʫʞʠʚʘʣʠ ʢʨʫʧʥʳʝ ʠʣʠ ʧʨʦʠʟʚʦʜʠʣʠ ʜʣʷ ʥʠʭ ʢʘʢʫʶ-ʣʠʙʦ ʧʨʦʜʫʢʮʠʶ, ʥʦ ʚʩʝ ʠʭ ʩʚʷʟʠ 
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ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʨʳʥʦʢ. ʂʨʫʧʥʳʡ ʙʠʟʥʝʩ ʠʥʪʝʨʝʩʦʚʘʣʩʷ ʪʦʣʴʢʦ ʮʝʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʤʘʣʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʠ ʝʩʣʠ ʦʥʘ ʙʳʣʘ ʥʠʞʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʭ ʪʦʚʘʨʦʚ, ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʢʫʧʘʣʠ ʠʭ. ʂʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ 

ʙʳʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ [10; 11]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʠʪʫʘʮʠʷ ʠʟʤʝʥʠʣʘʩʴ. ʂʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ 

ʚ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʟʘʢʫʧʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ-ʠʤ ʥʝ ʙʝʟʨʘʟʣʠʯʥʦ, ʢʘʢ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʪʝ ʠʣʠ 

ʠʥʳʝ ʜʝʪʘʣʠ ʠʣʠ ʘʛʨʝʛʘʪʳ, ʥʘ ʢʘʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʠʟ ʢʘʢʦʛʦ ʩʳʨʴʷ. ʀ ʵʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʠ ʤʘʣʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʩʦʪʨʫʜʥʠʯʘʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʯʝʤ ʧʨʦʩʪʦ ʨʳʥʦʯʥʳʝ ʩʚʷʟʠ. 

ɺ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʛʜʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʧʦʣʠʪʠʢʘ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʣʦʛʦ, 

ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ 

ʧʨʦʷʚʠʣʘʩʴ ʦʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʨʦʷʚʠʚʰʘʷʩʷ ʚ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦʤ ʨʘʟʚʠʪʠʠ ʩʦʦʙʱʝʩʪʚ 

ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʨʫʧʧʠʨʦʚʘʚʰʠʭʩʷ ʚʦʢʨʫʛ ʚʝʜʫʱʠʭ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʘʡʦʥʘʭ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. ʀʩʧʦʣʴʟʫʷ 

ʥʘʚʳʢʠ ʧʘʨʪʥʝʨʩʢʦʡ ʢʦʤʧʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʫʪ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʧʦʣʫʯʠʪʴ ʪʦ, ʯʪʦ ʦʥʠ ʥʘʭʦʜʷʪ, ʚ ʥʝʟʘʚʠʩʠʤʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ. 

ʆʙʱʥʦʩʪʴ ʬʦʨʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʠ ʤʘʣʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʷʚʣʷʝʪʩʷ 

ʦʩʦʙʳʤ ʩʝʛʤʝʥʪʦʤ ʚ ʩʠʩʪʝʤʝ ʚʥʝʰʥʠʭ ʦʪʥʦʰʝʥʠʡ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʄʝʞʬʠʨʤʝʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʝʥʩʠʨʫʝʪ ʥʝʜʦʩʪʘʪʦʢ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʟʘ ʩʯʝʪ ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʩʪʴ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. ʇʨʠ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ, ʪʦ 

ʝʩʪʴ ʚʦʟʥʠʢʘʝʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚʩʝʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʜʦʩʪʫʧʥʳʡ 

ʧʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʫʯʘʩʪʥʠʢʦʚ ʠʥʪʝʛʨʘʮʠʠ [12]. 

ʅʘ ʥʳʥʝʰʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʥʝʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʧʨʠ ʫʩʣʦʚʠʠ çʧʘʨʘʣʣʝʣʴʥʦʛʦè ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʳʭ ʠ 

ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʦʵʪʦʤʫ ʚ 

ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʤʘʣʳʤ ʠ ʢʨʫʧʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. 

ɺ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʚʳʜʘʯʠ ʩʫʙʧʦʜʨʷʜʦʚ 

(ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ). ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʤʘʣʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʀʩʧʦʣʴʟʫʷ 

ʥʘʚʳʢʠ ʧʘʨʪʥʝʨʩʢʦʡ ʢʦʤʧʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʫʪ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʧʦʣʫʯʠʪʴ ʪʦ, ʯʪʦ ʦʥʠ ʥʘʭʦʜʷʪ, ʚ ʥʝʟʘʚʠʩʠʤʦʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ. ʂʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ - ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ, ʚʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʚʝʜʫʱʝʡ ʨʦʣʴʶ ʚ ʨʳʥʦʯʥʦʡ 

ʩʠʩʪʝʤʝ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʤʝʶʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʨʝʘʣʠʟʫʝʤʳʡ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ. ɹʣʘʛʦʜʘʨʷ 
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ʛʠʙʢʦʩʪʠ ʠ ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʦʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʢʘʥʘʣʳ ʩʙʳʪʘ, ʦʩʚʦʠʪʴ ʠ ʚʥʝʜʨʠʪʴ 

ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʢʨʫʧʥʦʛʦ 

ʙʠʟʥʝʩʘ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ [13; 14]. 

ʇʨʦʙʣʝʤʳ ʫʩʢʦʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʩʝʢʪʦʨʝ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʫʪʝʤ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʣʳʭ 

ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ 

ʧʦʚʳʰʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʤʘʣʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʟʘʛʨʫʞʘʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʢʘʟʘʤʠ, ʪʝʤ ʩʘʤʳʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʰʘʷ ʧʨʦʙʣʝʤʫ ʧʨʦʜʘʞ. ɺ ʮʝʣʦʤ ʧʨʦʤʳʰʣʝʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʦʪʨʘʩʣʠ, ʧʦʚʳʰʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʣʫʯʰʘʝʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʝ. 

ʉʠʩʪʝʤʘ ʦʪʥʦʰʝʥʠʡ ʩ ʩʫʙʧʦʜʨʷʜʘʤʠ ʚʦʟʥʠʢʣʘ ʠ ʨʘʟʚʠʚʘʣʘʩʴ ʝʱʝ ʜʦ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ 

ʚʦʡʥʳ ʚ ʗʧʦʥʠʠ, ʚ 1950-ʭ ʛʦʜʘʭ ʚ ʉʐɸ ʠ ʚ 1970-ʭ ʛʦʜʘʭ ʚ ɽʚʨʦʧʝ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ 

ʦʪʥʦʰʝʥʠʡ ʩ ʩʫʙʧʦʜʨʷʜʘʤʠ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, ʢʘʢ ʉʐɸ, ʗʧʦʥʠʷ, ʀʪʘʣʠʷ, 

ʀʩʧʘʥʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ʊʫʨʮʠʷ, ʀʥʜʠʷ, ʂʠʪʘʡ ʠ ɹʨʘʟʠʣʠʷ. ʇʨʠʩʫʞʜʝʥʠʝ ʩʫʙʧʦʜʨʷʜʦʚ 

ʙʳʣʦ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʦʙʝʩʧʝʯʠʚʘʚʰʠʭ ʚʳʩʦʢʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʪʘʢʠʭ 

ʩʪʨʘʥʘʭ, ʢʘʢ ʗʧʦʥʠʷ, ʉʐɸ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ʀʪʘʣʠʷ, ʀʩʧʘʥʠʷ ʠ ʊʫʨʮʠʷ. ʉʝʡʯʘʩ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʩ ʩʫʙʧʦʜʨʷʜʯʠʢʘʤʠ ʚ ʂʠʪʘʝ, ʇʦʣʴʰʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ [15]. 

ʂʣʘʩʩʠʯʝʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʩʫʙʧʦʜʨʷʜʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʤʘʪʝʨʠʥʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ð çʧʦʜʨʷʜʯʠʢʘè ʠ ʤʥʦʛʠʭ 

ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ð çʩʫʙʧʦʜʨʷʜʯʠʢʦʚè. ʇʦʥʷʪʠʝ çʧʨʠʩʫʞʜʝʥʠʝ ʩʫʙʧʦʜʨʷʜʦʚè 

(ʩʫʙʢʦʥʪʨʘʢʮʠʷ)  ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʚʩʝʛʦ 20 ʣʝʪ ʥʘʟʘʜ. ʅʘʤ ʙʦʣʝʝ ʟʥʘʢʦʤʦ ʠ 

ʙʣʠʞʝ ʧʦʥʷʪʠʝ çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦè, ʠʟʚʝʩʪʥʦʝ ʩʦ ʚʨʝʤʝʥ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʘʟʦʚ, ʦʜʥʦʨʘʟʦʚʳʭ ʠʣʠ ʜʦʣʛʦʩʨʦʯʥʳʭ, ʟʘʛʨʫʟʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʠ ʚʳʡʪʠ ʥʘ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ [3]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚʳʜʝʣʝʥʠʝ ʩʫʙʧʦʜʨʷʜʦʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʚʠʜ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʪʨʫʜʘ ʤʝʞʜʫ 

ʧʦʜʨʷʜʯʠʢʦʤ ð ʩʙʦʨʦʯʥʳʤ ʟʘʚʦʜʦʤ ʩ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ (ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʨʝʰʘʶʱʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʶʱʠʤʠ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ) ʠ ʩʫʙʧʦʜʨʷʜʯʠʢʘʤʠ ð 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʧʨʦʠʟʚʦʜʷʱʠʤʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʨʘʙʦʪʳ, ʫʩʣʫʛʠ, 

ʅʀʆʂʈ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʩʪʳʭ ʧʦʩʪʘʚʦʢ ʩʳʨʴʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʫʙʧʦʜʨʷʜʦʚ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʥʘʜʝʞʥʦʩʪʴʶ ʩʚʷʟʝʡ, ʪʘʢ ʢʘʢ 

ʦʙʳʯʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʧʘʨʪʥʝʨʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʧʨʠ ʙʦʣʝʝ 

ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʚʟʘʠʤʥʳʭ ʧʨʦʙʣʝʤ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʦʜʨʷʜʯʠʢʘ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʩʫʙʧʦʜʨʷʜʯʠʢʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʳʜʝʣʝʥʠʝ ʩʫʙʧʦʜʨʷʜʦʚ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʦʜʥʦʤʫ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʢʦʤʧʘʥʠʷ-ʧʦʜʨʷʜʯʠʢ ʫʩʪʨʘʥʷʝʪ ʚʩʝ ʥʝʩʪʨʘʪʝʛʠʯʝʩʢʠʝ 

ʦʪʨʘʩʣʠ ʠ ʟʘʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʫ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ. ɼʣʷ ʧʦʜʨʷʜʯʠʢʘ ʦʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʠʩʫʞʜʝʥʠʷ ʩʫʙʧʦʜʨʷʜʦʚ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʩʣʫʛ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ. 
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ʕʪʦ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʜʨʷʜʯʠʢʫ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʧʦʩʪʘʚʢʘ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʩʦʚʤʝʩʪʠʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʝʩʪʠ ʟʘʧʘʩʳ ʢ ʤʠʥʠʤʫʤʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʢʨʘʱʝʥʠʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʚ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʵʢʦʥʦʤʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʢʨʘʱʝʥʠʝ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʨʘʙʦʯʝʡ ʩʠʣʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʜʨʷʜʯʠʢ ʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʦʠʭ ʨʝʩʫʨʩʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʦʜʝʡʩʪʚʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʳʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ 

ʠʟʜʝʣʠʡ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʢʘʥʘʣʦʚ ʩʙʳʪʘ ʠ ʪ. ʜ. 

ɺʳʜʝʣʝʥʠʝ ʩʫʙʧʦʜʨʷʜʦʚ-ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʧʦ ʧʨʠʥʮʠʧʘʤ 

ʜʦʣʛʦʩʨʦʯʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʜʦʚʝʨʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʳʝ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦʤ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʩʫʙʧʦʜʨʷʜʘʤʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʪ ʚʦʚʣʝʯʝʥʠʝ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʚ ʧʨʦʮʝʩʩʳ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

ʤʝʞʜʫ ʥʠʤʠ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʩʠʩʪʝʤʘ ʩʫʙʧʦʜʨʷʜʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠ ʧʦʢʘ ʣʠʰʴ ʥʝʤʥʦʛʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʵʪʦʪ ʤʝʭʘʥʠʟʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ. ʊʘʢ, ʜʦʣʷ ʩʫʙʧʦʜʨʷʜʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ʊʘʰʢʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30%, ʘ 

ʩʪʝʧʝʥʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ-85%. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʷʚʠʣʠ ʬʦʨʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʠ ʤʝʣʢʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʢʘʢ ʧʨʠʚʣʝʯʝʥʠʝ ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʜʧʠʩʘʥʠʡ, ʇʝʨʝʜʘʯʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʤʦʱʥʦʩʪʝʡ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʤʘʣʳʡ ʙʠʟʥʝʩ ʠ ʪ. ʜ., ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʪʘʢʦʡ ʬʦʨʤʝ ʧʦʜʜʝʨʞʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʧʨʠʤʝʨ, ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʘʢʪʠʢʠ ʧʨʠʚʣʝʯʝʥʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʙʧʦʜʨʷʜʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʘʢʘʟʦʚ [6]. 

ɸʚʪʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʷʚʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʫʙʧʦʜʨʷʜʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʝ ð ɸʆ çʋʟʘʚʪʦʩʘʥʦʘʪè. ɸʢʮʠʦʥʝʨʥʘʷ ʢʦʤʧʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʧʦʣʥʦʛʦ ʩʧʝʢʪʨʘ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʨʘʩʣʠ ʨʘʙʦʪʘʶʪ ʩʚʳʰʝ 85 

ʧʨʝʜʧʨʠʷʪʠʡ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ, ʥʘʣʘʞʝʥʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʙʦʣʝʝ 200 

ʟʘʨʫʙʝʞʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ɸʆ çʋʟʘʚʪʦʩʘʥʦʘʪè 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 26 ʪʳʩ. ʨʘʙʦʯʠʭ ʤʝʩʪ [12]. 

ʅʘ ʧʨʠʤʝʨʝ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ɸʥʜʠʞʘʥʩʢʦʡ ʠ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚʳʷʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʈʠʩʫʥʢʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷʤʠ ʩʨʝʜʠ ʟʘʢʘʟʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʧʦʩʪʘʥʦʚʢʘ 

ʮʝʣʝʡ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʮʝʣʝʡ ʠ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʙʧʦʜʨʷʜʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ 

ʤʝʭʘʥʠʟʤ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʦʧʝʨʘʪʠʚʘ ʜʣʷ ʩʫʙʧʦʜʨʷʜʦʚ. ʉʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ 

ʢʦʥʮʝʧʮʠʶ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʩ ʫʯʝʪʦʤ ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʳʭ ʠ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʪʘʥʦʚʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʚ ʵʪʦʡ ʩʬʝʨʝ ʠ 

ʩʦʟʜʘʪʴ ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʧʦʜʨʷʜʦʚ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʠʩʫʞʜʝʥʠʷ ʩʫʙʧʦʜʨʷʜʦʚ ʠ ʠʟʫʯʠʪʴ ʨʳʥʦʢ ʩʫʙʧʦʜʨʷʜʦʚ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʩʣʝʜʫʶʱʝʝ: 

ʇʦ ʩʪʝʧʝʥʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [15]; 

-ɼʘʣʴʥʝʡʰʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʤʘʣʳʤ ʠ ʢʨʫʧʥʳʤ ʙʠʟʥʝʩʦʤ; 

-ʂʨʫʛ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʥʳʭ ʚʳʧʦʣʥʷʪʴ ʟʘʢʘʟʳ ʥʘ ʩʫʙʧʦʜʨʷʜʳ; 

-ʇʨʠʦʨʠʪʝʪʥʳʝ ʦʙʣʘʩʪʠ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʞʜʝʥʠʝ ʩʫʙʧʦʜʨʷʜʦʚ 

ʜʘʝʪ ʥʘʠʙʦʣʴʰʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ 

ʩʫʙʧʦʜʨʷʜʦʚ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

-ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʣʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ; 

-ʇʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʤʘʣʳʭ, ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʦ ʧʨʦʮʝʩʩʘʭ ʧʨʠʩʫʞʜʝʥʠʷ ʩʫʙʧʦʜʨʷʜʦʚ; 

-ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʷʜʘ ʫʩʣʫʛ ʜʣʷ ʤʘʣʳʭ, ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʠʩʫʞʜʝʥʠʷ ʩʫʙʧʦʜʨʷʜʦʚ; 

-ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʢʦʦʧʝʨʘʮʠʠ; 

-ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ. ʊʠʧʠʯʥʳʝ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ 
 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʧʦʜʜʝʨʞʢʦʡ ʫʯʘʩʪʥʠʢʦʚ ʧʨʠʩʫʞʜʝʥʠʷ ʩʫʙʧʦʜʨʷʜʦʚ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʡ ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʠ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʠ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʨʝʩʫʨʩʳ ʠ ʫʩʠʣʠʷ ʥʘ ʦʙʣʘʩʪʷʭ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʚʩʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʚʳʜʘʯʠ ʩʫʙʧʦʜʨʷʜʦʚ ʧʦʪʨʝʙʠʪʝʣʶ ʩʚʷʟʘʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 
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ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʡ ʮʝʥʝ ʧʦʩʪʘʚʣʷʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ-ʟʘ ʙʦʣʝʝ 

ʫʟʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʠʟʢʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʦʪʳ 

ʠʟʤʝʥʝʥʠʡ. 
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ROLE OF DEVELOPMENT OF INSURANCE ORGANIZATIONS  

IN THE REPUBLIC OF UZBEKISTAN 

 

ÉLi Sh., Tashkent State University of Economics, Tashkent, Uzbekistan, shaoming@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʧʫʪʠ 

ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʮʝʥʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʠʤʦʩʪʠ ʠ ʨʠʩʢʘ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, a ʪʘʢʞʝ ʪʨʝʭʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩʘ 

ʤʦʜʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

Abstract. The article describes the existing problems in the preparation of financial reporting 

by insurance organizations in accordance with international standards and the ways of their 

overcoming, improvement of assessment of internal control in the financial statements of insurance 

organizations, important aspects of the improvement of the methodology for determining 

the significance and risk of an audit of financial statements, and also a three-step process of model 

analysis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʜʠʪ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ, ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ, ʘʥʘʣʠʟ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. 

 

Keywords: audit, accounting, financial reporting, analysis, improvement. 

 

ʉʦʩʪʦʷʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʩʠʣʝʥʠʷ ʝʛʦ ʨʦʣʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʪʨʘʥʳ, ʨʘʟʚʠʪʠʠ ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ  ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʘʫʜʠʪʘ çʧʦʩʨʝʜʩʪʚʦʤ 

ʝʛʦ ʠʥʪʝʛʨʘʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʩʪʨʘʭʦʚʳʤʠ ʨʳʥʢʘʤʠè, ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʦʩʪʘʚʠʪʴ çʦʪʢʨʳʪʫʶ ʠ ʧʦʥʷʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶè ʥʘ ʦʩʥʦʚʝ çʬʦʨʤʠʨʦʚʘʥʠʷ ʫ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʧʦʥʠʤʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡè [1ï2]. ʕʪʦ, ʚ ʩʚʦ ʁʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʨʦʣʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʫʜʠʪʘ ʚ ʧʨʠʥʷʪʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʝʛʦ 

ʤʝʪʦʜʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ, ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʦʚʦʤʫ ʨʘʟʚʠʪʠʶ ʩʪʨʘʭʦʚʦʛʦ ʘʫʜʠʪʘ [2]. 

ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʩʪʨʘʭʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʠʭ ʦʬʦʨʤʣʝʥʠʶ ʧʨʠʚʦʜʠʪ ʢ 

ʦʨʛʘʥʠʟʘʮʠʠ h ʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʩʪʨʘʭʦʚʦʛʦ ʘʫʜʠʪʘ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
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ʘʫʜʠʪ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʘʞʝʥ ʥʘ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, 

a ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ: 

1. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʰʝʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, ʜʣʷ ʣʠʮ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʩʪʨʘʭʦʚʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʘʭ ʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ; 

2. ʇʨʦʮʝʩʩ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥ ʧʦ 

ʨʷʜʫ ʧʨʠʯʠʥ, ʣʠʙʦ ʘʫʜʠʪʦʨ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʠʯʴ ʦʞʠʜʘʝʤʦʡ ʮʝʣʠ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʢʘ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʟʝʨʚʦʚ ʚ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʦʨʤʘʪʠʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ, ʪʨʘʥʟʘʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʥʝʦʧʨʝʜʝʣʸʥʥʳʤʠ, ʯʪʦ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ ʟʘʚʠʩʠʪ ʦʪ ʩʫʙʲʝʢʪʘ; 

3. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʮʝʥʠʚʘʝʤʘʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʫʪʘʥʠʮʝ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʣʦʞʥʦʩʪʠ ʜʝʣʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

4. ɽʩʣʠ ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ 

ʞʠʟʥʝʥʥʫʶ ʦʪʨʘʩʣʴ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʢʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦʥʘ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩʦ 

ʤʥʦʞʝʩʪʚʦʤ ʥʝʦʜʥʦʟʥʘʯʥʳʭ ʚʦʧʨʦʩʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ɻ ʪʦ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʘʫʜʠʪʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦ ʁ

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ çʧʨʠʥʮʠʧʦʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ, ʯʝʩʪʥʦʩʪʠ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, ʮʝʣʴʶ 

ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ̫ ʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʠ 

ʦʪʯʝʪʦʚ [3]. 

ʆʙʦʙʱʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʜʘʥ rʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʫʜʠʪʘ ʠ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ: ɸʫʜʠʪ ð ɻ ʪʦ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʘʜʝʞʜʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʧʝʮʠʘʣʴʥʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʣʠʮʘʤʠ. ɸʫʜʠʪ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ɻ ʬʬʝʢʪʠʚʥʳʭ, 

ʜʦʩʪʦʚʝʨʥʳʭ ʟʘʢʣʶʯʝʥʠʡ ʠ ʦʪʯʸʪʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ 

ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʠʣʠ ʟʘʨʫʙʝʞʥʳʤʠ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ, ʦʙʝʩʧʝʯʠʚ ʜʝʷʪʝʣʴʥʦʩʪ ɹʠʥʬʦʨʤʘʮʠʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʝʜʦʚʳʭ 

ʤʠʨʦʚʳʭ ʦʧrʪʦʚ ʚ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʧʨʦʚʝʜʝʥʠʝʤ 

ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʚʝʨʦʢ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʇʨʠ ʘʫʜʠʪʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʧʨʦʮʝʩʩ ʘʫʜʠʪʘ, ʪʘʢ ʢʘʢ ʠʩʪʦʯʥʠʢʦʤ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ̫ ʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʪʝʨʝʩʦʚ 

ʩʦʩʪʘʚʠʪʝʣʝʡ (ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʫʙʲʝʢʪʘ) ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʩʫʙʲʝʢʪʘ) 

ʦʪʯʸʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪ ɹʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦʩʪ ɹʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʜʘʥʥʳʭ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʦʤʫ, ʯʪʦ ʤʘʪʝʨʠʘʣ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ̫ʚʣʷʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʦʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ð ʧʨʝʜʩʪʘʚʣʷʝʤ ʪʨʠ ʨʘʟʜʝʣʘ ʢʘʢ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʫʜʠʪʘ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʉʧʝʮʠʬʠʢʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ 

ʠʟ ʵʪʠʭ ʪʨʝʫʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʘʚʠʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʫʤʤʳ 

ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʟʤʝʱʝʥʠʝʤ ʨʝʟʝʨʚʦʚ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʫʧʣʘʪʦʡ ʩʪʨʘʭʦʚʳʭ 
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ʧʨʝʤʠʡ, ʥʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʫʨʦʚʥʷ ʧʨʷʤʳʭ ʩʪʨʘʭʦʚʳʭ ʫʙʳʪʢʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʩʪʨʘʭʦʚʳʝ ʚʳʧʣʘʪʳ ʠ ʨʘʟʣʠʯʥʳʝ h ʪʨʘʬʳ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʦʙʳʪʠʷ 

(ʈʠʩʫʥʦʢ 1). 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

ʈʠʩʫʥʦʢ 1. ʊʨʝʧʣʝʤʘ ʥʘʧʨʘʚʣʝʥʠʡ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ [4] 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʘʫʜʠʪʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʘʫʜʠʪʦʨ 

ʩʥʘʯʘʣʘ ʚʳʙʠʨʘʝʪ ʩʚʦ ʁʩʪʨʘʪʝʛʠʶ, a ʟʘʪʝʤ ʥʘ ɻ ʪʦʡ ʦʩʥʦʚʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤʤʫ ʠ 

ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʚʦʜʠʪ ʘʫʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʮʝʜʫʨ (ʈʠʩʫʥʦʢ 2). 

 

 
 

 

 

ʈʠʩʫʥʦʢ 2. ʕʪʘʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʘʫʜʠʪʦʨʩʢʦʡ ʧʨʦʚʝʨʢʠ [5] 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʉɸ 300 çʇʣʘʥʠʨʦʚʘʥʠʝ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠè çʘʫʜʠʪʦʨ 

ʜʦʣʞʝʥ ʦʪʨʘʟʠʪʴ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʩʣʝʜʫʶʱʝʝ:  

1. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʨʷʝʤʦʛʦ ʩʫʙʲʝʢʪʘ; 

2. ʉʠʩʪʝʤʳ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ (ʉɺʂ); 

3. ɸʫʜʠʪ ʨʠʩʢʘ ʠ ʟʥʘʯʠʤʦʩʪʠ; 

4. ʇʦʨʷʜʦʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʦʙʲʝʤ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʮʝʜʫʨ; 

5. ʂʦʦʨʜʠʥʘʮʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ; 

6. ɼʨʫʛʠʝ ʘʩʧʝʢʪʳè [5] 

ʈʘʙʦʯʠʝ ʜʦʢʫʤʝʥʪʳ ʘʫʜʠʪʘ ʜʦʣʞʥ rʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʩʪʨʦʛʠʤ ʤʠʥʠʤʘʣʴʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ: 

ïʩʠʪʫʘʮʠʷ, ʦʪʨʘʞʝʥʥʘʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘʭ; 

ïʧʦʣʝʟʥʳ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥ; 

ïʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ; 

ʘʫʜʠʪʥʠ ʜʘʩʪʣʘʙʢʠ ʨʝʞʘʣʘʰʪʠʨʠʰʘʫʜʠʪʥʠʥʛ ʫʤʫʤʠʡ ʨʝʞʘʩʠʥʠ ʪʘʡʸʨʣʘʰʘʫʜʠʪ ʜʘʩʪʫʨʠʥʠ ʪʘʡʸʨʣʘʰ

ʇʦ ʩʪʨʘʭʦʚʳʤ ʧʨʝʤʠʷʤ ʇʦ ʩʪʨʘʭʦʚʳʤ ʧʣʘʪʝʞʘʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʘʫʜʠʪʘ 

ʧʦʜʛʦʪʦʚʢʘ ʦʙʱʝʛʦ ʧʣʘʥʘ 

ʘʫʜʠʪʘ 
ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʛʨʘʤʤʳ 

ʘʫʜʠʪʘ 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ 

ʇʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʨʘʭʦʚʳʭ ʨʝʟʝʨʚʦʚ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 280 

ïʧʦʣʥʳʡ ʦʭʚʘʪ ʮʝʣʠ ʠ ʧʦʣʥʦʪʘ ʟʘʢʣʶʯʝʥʠʷ; 

ïʫʤʝʥʠʝ ʠʟʤʝʨʷʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʘʫʜʠʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʘʫʜʠʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʦʮʝʥʢʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʮʝʥʢʘ ʤʝʪʦʜʦʤ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʤʦʥʝʪʘʨʥʘʷ ʚʳʙʦʨʢʘ. ɺʳʙʦʨ 

ʤʝʪʦʜʘ ʤʦʥʝʪʘʨʥʦʡ ʚʳʙʦʨʢʠ ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʚ ʧʨʦʮʝʩʩʝ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʥʠʢʘʶʪ 

ʜʝʥʝʞʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʤʳ ʤʦʞʝʤ ʨʘʩʩʯʠʪʘʪʴ ʝʛʦ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʝ: 

 
ʛʜʝ ʋʏ ð ʫʯʠʪʳʚʘʝʤʘʷ ʩʫʤʤʘ; ʂʈ ð ʢʦʵʬʬʠʮʠʝʥʪ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ 

ʧʨʠʥʷʪʠʝʤ ʤʦʥʝʪʘʨʥʦ ʚʳʙʦʨʢʠ; ɼʇ ð ʜʦʧʫʩʪʠʤʘʷ ʧʦʛʨʝʰʥʦʩʪʴ [6]. 

 

1. ɺʚʠʜʫ ʩʧʝʮʠʬʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʠ ʧʦʥʷʪʥʘʷ 

ʬʦʨʤʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ ʪʦʤ ʬʘʢʪʝ, ʯʪʦ ʦʥʘ ̫ ʚʣʷʝʪʩʷ ɻ ʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, a ʪʘʢʞʝ ʜʣʷ ʧʨʦʮʝʩʩʘ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʠ ʘʫʜʠʪʘ ʥʘ ʦʩʥʦʚʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ çʤʦʥʝʪʘʨʥʦʡ ʚʳʙʦʨʢʠè ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʚʝʨʦʢ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʢʦʥʪʨʦʣʷ ʚ ʩʪʨʘʭʦʚʳʭ 

ʢʦʤʧʘʥʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ ʧʦʟʚʦʣʠʪ ʧʦʚʩrʠʪʴ ʢʘʯʝʩʪʚʦ ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʚʝʨʦʢ, ʧʨʠʚʝʜʫʪ ʢ 

ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ ʚ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ, ʦʙʝʩʧʝʯʠʪ ʪʦʯʥʦʩʪʴ ʠ 

ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʣʶʯʝʥʠʝ ʠ ʦʪʯʝʪʦʚ. 

3. ʌʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʘʥʘʣʠʟʦʤ ʠ ʘʫʜʠʪʦʤ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʝʭʵʪʘʧʥʦʡ ʤʦʜʝʣʠ-ʘʥʘʣʠʟʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ɻ ʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʥʘʜʝʞʥʳʭ ʘʫʜʠʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʦʧʳʪʘ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ, ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣʘ ʘʜʝʢʚʘʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʩ ʥʘʫʯʥʦʡ ʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʙʳʣ ʥʘʣʘʞʝʥ ʩʠʣʴʥʳʡ ʧʨʦʮʝʩʩ ʤʦʥʠʪʦʨʠʥʛʘ. ɹʳʣʦ 

ʦʙʝʩʧʝʯʝʥʦ ʚʥʝʜʨʝʥʠʝ COSO (Committee of Sponsoring Organization of the Treadway 

Commission) ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, 

ʜʦʩʪʠʛʥʫʪʦ ʩʦʢʨʘʱʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʟʘʪʨʘʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʦʙʝʩʧʝʯʝʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʨʟʫʤʘʥʷʥ ʉ. ʖ. ʈʘʟʚʠʪʠʝ ʬʠʥʘʥʩʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ 

// ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ, ʩʪʘʪʠʩʪʠʢʠ ʠ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ: ʤʘʪʝʨʠʘʣʳ IX ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 2020. ʉ. 283-293. 

2. ɸʨʟʫʤʘʥʷʥ ʉ. ʖ. ʈʝʘʣʠʟʘʮʠʷ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ 

ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ // ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʨʦʩʩʠʡʩʢʠʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ: ʉʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ ʠ ʩʪʘʪʝʡ VI 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ 

ʠ ʈʕʋ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘ. 2018. ʉ. 7-8. 

N =
ˠˤ ˗˝

ˑ˜
, 

http://www.bulletennauki.com/
https://www.elibrary.ru/item.asp?id=42703266
https://www.elibrary.ru/item.asp?id=36718127
https://www.elibrary.ru/item.asp?id=36718127


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 281 

3. ʊʝʤʠʨʭʘʥʦʚʘ ʄ. ɾ. ʇʨʦʙʣʝʤʳ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʦʪʯʝʪʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ // ʂʘʣʫʞʩʢʠʡ 

ʢɻʦʥʦʤʠʯʝʩʢʠʡ ʚʝʩʪʥʠʢ. 2018. ̄4. ʉ. 59-61. 

4. ɸʨʟʫʤʘʥʷʥ ʉ. ʖ. ʈʘʟʚʠʪʠʝ ʢʨʝʜʠʪʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʙʘʥʢʘ ʩ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ 

ʢʦʦʧʝʨʘʮʠʝʡ (ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ): ʘʚʪʦʨʝʬ. ʜʠʩʩ. ... ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ. 

ʉʇʙ., 1992. 

5. ʊʝʤʠʨʭʘʥʦʚʘ ʄ. ɾ. ʆʨʛʘʥʠʟʘʮʠʷ ʫʯʝʪʘ ʦʙʷʟʘʪʝʣʴʩʪʚ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʬʠʨʤʝ // 

ʕʢʦʥʦʤʠʢʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ. 2016. ̄11-2(76). ʉ. 879-882. 

6. ʊʝʤʠʨʭʘʥʦʚʘ ʄ. ɾ. ɺʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (IAS IFRS) // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2018. ʊ. 4. ˉ3. ʉ. 217-223. 
 

References: 

1. Arzumanyan, S. Yu. (2020). Razvitie finansovykh innovatsionnykh proektov v bankovskoi 

sfere. In Aktual'nye voprosy sovershenstvovaniya bukhgalterskogo ucheta, statistiki i 

nalogooblozheniya organizatsii: materialy IX mezhdunarodnoi nauchno-prakticheskoi konferentsii, 

283-293. 

2. Arzumanyan, S. Yu. (2018). Realizatsiya antikorruptsionnoi politiki v Respubliki 

Uzbekistan v sovremennykh usloviyakh. In Organizatsionno-upravlencheskie mekhanizmy 

antikorruptsionnoi deyatel'nosti: rossiiskii i zarubezhnyi opyt: Sbornik tezisov dokladov i statei VI 

mezhdunarodnoi nauchno-prakticheskoi konferentsii rossiiskikh i zarubezhnykh universitetov i REU 

im. G. V. Plekhanova, 7-8. 

3. Temirkhanova, M. Zh. (2018). Problemy v sovershenstvovanii priblizheniya k 

mezhdunarodnym standartam otchetnosti finansovykh rezul'tatov v turisticheskikh kompaniyakh. 

Kaluzhskii ekonomicheskii vestnik, (4). 59-61. 

4. Arzumanyan, S. Yu. (1992). Razvitie kreditnykh vzaimootnoshenii banka s potrebitel'skoi 

kooperatsiei (na materialakh Respubliki Uzbekistan): avtoref. dis. ... kand. ekon. nauk. St. 

Petersburg. 

5. Temirkhanova, M. Zh. (2016). Organizatsiya ucheta obyazatel'stv v turisticheskoi firme. 

Ekonomika i predprinimatel'stvo, 11-2(76). 879-882. 

6. Temirkhanova, M. (2018). Issues of improving financial reporting in travel companies 

based on the requirements of international standards (IAS IFRS). Bulletin of Science and Practice, 

4(3), 217-223. 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 12.08.2020 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

17.08.2020 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʃʠ ʐ. ʈʦʣʴ ʨʘʟʚʠʪʠʷ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ // ɹʶʣʣʝʪʝʥʴ 

ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2020. ʊ. 6. ˉ9. ʉ. 276-280. https://doi.org/10.33619/2414-2948/58/29 

 

Cite as (APA): 

Li, Sh. (2020). Role of Development of Insurance Organizations in the Republic of 

Uzbekistan. Bulletin of Science and Practice, 6(9), 276-280. (in Russian). 

https://doi.org/10.33619/2414-2948/58/29 
  

http://www.bulletennauki.com/
https://www.elibrary.ru/item.asp?id=39303716
https://www.elibrary.ru/item.asp?id=39303716
https://www.elibrary.ru/contents.asp?id=39303695
https://www.elibrary.ru/contents.asp?id=39303695
https://www.elibrary.ru/contents.asp?id=39303695&selid=39303716
https://www.elibrary.ru/item.asp?id=30279411
https://www.elibrary.ru/item.asp?id=30279411
https://www.elibrary.ru/item.asp?id=27542520
https://www.elibrary.ru/contents.asp?id=34340504
https://www.elibrary.ru/contents.asp?id=34340504&selid=27542520


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 282 

ʋɼʂ 336.72.657 

JEL classification: I38; J33; J65 

https://doi.org/10.33619/2414-2948/58/30 

 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ɸʋɼʀʊɸ ʌʀʅɸʅʉʆɺʆʁ ʆʊʏɽʊʅʆʉʊʀ  

ʉʊʈɸʍʆɺʓʍ ʆʈɻɸʅʀɿɸʎʀʁ 

 

Éʊʝʤʠʨʭʘʥʦʚʘ ʄ. ɾ., Ph.D., ʊʘʰʢʝʥʪʩʢʠʡ ʬʠʥʘʥʩʦʚʳʡ ʠʥʩʪʠʪʫʪ,  

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, mutabarchik@mail.ru 

Éʆʯʠʣʦʚ ʀ. ʂ., Ph.D., ʊʘʰʢʝʥʪʩʢʠʡ ʬʠʥʘʥʩʦʚʳʡ ʠʥʩʪʠʪʫʪ, ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ 

Éʃʠ ʐ., ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʋʟʙʝʢʠʩʪʘʥ, shaoming@bk.ru 

 

IMPROVEMENT OF THE AUDIT OF THE FINANCIAL REPORTING 

 OF INSURANCE ORGANIZATIONS 

 

ÉTemirkhanova M., Ph.D., Tashkent Financial Institute,  

Tashkent, Uzbekistan, mutabarchik@mail.ru 

ÉOchilov I., Ph.D., Tashkent Financial Institute, Tashkent, Uzbekistan 

ÉLi Sh., Tashkent State University of Economics, Tashkent, Uzbekistan, shaoming@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʧʫʪʠ 

ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʮʝʥʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʟʥʘʯʠʤʦʩʪʠ ʠ ʨʠʩʢʘ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, a ʪʘʢʞʝ ʪʨʝʭʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ ʤʦʜʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ. 

 

Abstract. The article describes the existing problems in the preparation of financial reporting 

by insurance organizations in accordance with international standards and the ways of their 

overcoming, improvement of assessment of internal control in the financial statements of insurance 

organizations, important aspects of the improvement of the methodology for determining 

the significance and risk of an audit of financial statements, and also a three-step process of model 

analysis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʜʠʪ, ʙʫʭʛʘʣʪʝʨʩʢʠʡ ʫʯʝʪ, ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ, ʘʥʘʣʠʟ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ. 

 

Keywords: audit, accounting, financial reporting, analysis, improvement. 

 

ɺ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʩʪʨʘʭʦʚʦʛʦ ʨʳʥʢʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʝʛʦ ʫʩʣʫʛ 

ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ ʜʦʣʞʥʘʷ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʦʪʢʨʳʪʦʡ ʠ ʧʨʦʟʨʘʯʥʦʡ. ʈʘʩʢʨʳʪʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʘʜʝʞʥʫʶ ʩʨʝʜʫ ʤʝʞʜʫ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʩ ʜʨʫʛʦʡ, ʠ ʚʥʝʜʨʝʥʠʝ ʄʉʌʆ ʚ 

ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ̫ ʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʠʥʪʝʨʝʩʘ ʢ ʜʘʥʥʳʤ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʨʘʟʜʝʪ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʫʜʠʪʝ. ʌʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʘʫʜʠʪʘ, ʦʯʝʥʴ ʥʘʜʝʞʥʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʠʩʪʝʤʳ 
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ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ ̫ ʚʣʷʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʷʷ ʠ 

ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʝʜʠʥʦʦʙʨʘʟʥʦ ʦʪʨʘʞʘʝʪ 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʚ ʥʠʭ ʧʨʦʮʝʩʩʳ. 
 

 
 

ʈʠʩʫʥʦʢ 1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʘʫʜʠʪʘ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ [1] 

 

ʄʳ ʧʦʩʪʦʷʥʥʦ ʛʦʚʦʨʠʤ o ʚʥʝʜʨʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʘʫʜʠʪʘ. ʊʘʢ ʚ ʯʝʤ ʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʘʫʜʠʪʘ? ʂʘʢʦʚʳ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʘʫʜʠʪʘ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ɻ ʢʦʥʦʤʠʢʝ? ʏʪʦʙʳ ʥʘʡʪʠ 

ʦʪʚʝʪʳ ʥʘ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʈʠʩʫʥʦʢ 1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʘʫʜʠʪʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʙʳʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ h ʘʛʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʘʫʜʠʪʘ ʚ 

ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʢʫʱʝʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ̫ ʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʠ ʩʦʚʝʨʰʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ, ʧʦʤʦʛʘʷ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʬʠʥʘʥʩʦʚʫʶ ʠ ɻ ʢʦʥʦʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʩʦʪʨʫʜʥʠʢʘʤ ʩʪʨʘʭʦʚʦʡ 

ʢʦʤʧʘʥʠʠ, ʦʧʨʝʜʝʣʷʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʚ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ ʠ ʫʨʦʚʝʥʴ 

ʨʠʩʢʘ, ʦʮʝʥʠʚʘʝʪ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ 

ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ ʚ ʩʠʩʪʝʤʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʥʘʣʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʨʝʭʵʪʘʧʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ (ʈʠʩʫʥʦʢ 2).  

ʂʘʞʜʳʡ ɻ ʪʘʧ ʚʳʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʘʥʘʣʠʟʘʤʠ. ʇʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ 

ʩʫʤʤʠʨʫʶʪʩʷ, ʠ ʚʳʧʦʣʥʷʝʪʩʷ SWOT-ʘʥʘʣʠʟ. 

  

ʘʫʜʠʪʥʠʥʛ ʭʘʣץʘʨʦ ʩʪʘʥʜʘʨʪʠ ʘʫʜʠʪʦʨʣʠʢ ʪʝʢʰʠʨʫʚʠʛʘ ʩʠʬʘʪ ʚʘ 
ʤʠץʜʦʨ ʞʠ״ʘʪʠʜʘʥ ʦʤʤʘʚʠʡʣʠʢ ʪʘʣʘʙʣʘʨʠʥʠ ץ˄ʷʜʠ

ʠʥʚʝʩʪʠʮʠʷʣʘʨ ʦץʠʤʠʥʠ ʢʫʯʘʡʪʠʨʠʙ ʞʘ״ʦʥ ʙʦʟʦʨʠʛʘ ʯʠץʠʰʠʥʠ 
ʪʘʲʤʠʥʣʘʙ ʙʝʨʘʜʠ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʘʫʜʠʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʝʨʝʜ ʘʫʜʠʪʦʨʩʢʦʡ 

ʧʨʦʚʝʨʢʦʡ ʪʨʝʙʦʚʘʥʠʷ ʤʘʩʩʦʚʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʫʩʠʣʠʚʘʝʪ ʧʦʪʦʢ ʠʥʚʝʩʪʠʮʠʡ ʠ  

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ ʥʘ ʤʠʨʦʚʳʝ ʨʳʥʢʠ 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʘʫʜʠʪʘ  

ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ 

ʇʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʵʢʦʥʦʤʠʢʫ ʙʫʜʫʪ ʫʩʪʨʘʥʝʥʳ ʤʦʥʦʧʦʣʴʥʳʝ ʜʝʡʩʪʚʠʷ 

ʇʦʚʳʩʠʪʩʷ ʧʨʠʭʦʜʥʦ-ʨʘʩʭʦʜʥʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ-ʢʣʠʝʥʪʘ 
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ʈʠʩʫʥʦʢ 2. ʕʪʘʧʳ ʧʨʦʚʝʨʢʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ɹʘʟʠʩ ʧʨʦʚʝʜʝʥʠʷ ʪʨʝʭʵʪʘʧʥʦʡ ʤʦʜʝʣʠ ʘʥʘʣʠʟʘ [3]. 

 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ SWOT-ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʈʠʩʫʥʢʘ 3, ʦʙʣʘʩʪʴ ʨʠʩʢʘ ʪʘʢʞʝ ʥʝ 

ʩʣʝʜʫʝʪ ʫʧʫʩʢʘʪʴ ʠʟ ʚʠʜʫ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ð ɻ ʪʦ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʮʝʥʠʚʘʶʱʠʭ ʨʠʩʢ, ʥʝ ̫ ʚʣʷʝʪʩʷ ʧʨʝʫʚʝʣʠʯʝʥʠʝʤ. ɺ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ɻ ʪʦʡ ʤʳʩʣʠ ʦʙʨʘʪʠʤʩʷ ʢ 

ʈʠʩʫʥʢʫ 4. 

  

ʇʝʨʚʳʡ ʵʪʘʧ 

ɿʥʘʢʦʤʩʪʚʦ ʩ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ 

ʠʟʫʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʢʣʠʝʥʪʘ 

ɿʥʘʢʦʤʩʪʚʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʣʠʝʥʪʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʫʜʠʪʦʨʩʢʦʡ ʩʪʨʘʪʝʛʠʠ 

ʆʮʝʥʢʘ ʩʨʝʜʫ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʳʷʚʣʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ ʠ ʨʠʩʢʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʨʦʢ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʧʨʦʮʝʜʫʨ ʘʫʜʠʪʘ 

ɺʪʦʨʦʡ ʵʪʘʧ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʤʥʝʥʠʷ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʨʢʠ 

ʉʙʦʨ ʠ ʘʥʘʣʠʟ ʘʫʜʠʪʦʨʩʢʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʆʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʢʠ 

ɸʥʘʣʠʟ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʠ ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʠ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʧʳʪʘʥʠʡ 

ɺʪʦʨʦʡ ʵʪʘʧ. ʕʪʘʧ ʧʨʦʚʝʜʝʥʠʷ çʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʇʝʨʚʳʡ ʵʪʘʧ. ʕʪʘʧ çʌʠʥʘʥʩʦʚʳʡ ʘʥʘʣʠʟè ʜʠʥʘʤʠʢʠ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ, ʩʪʨʘʭʦʚʦʛʦ ʧʦʢʨʳʪʠʷ, 

ʜʦʭʦʜʦʚ ʦʪ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʥʘ ʦʩʥʦʚʝ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʙʘʣʘʥʩʘ ʠ ʦʪʯʝʪʘ ʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʊʨʝʪʠʡ ʵʪʘʧ. ʕʪʘʧ ʧʨʦʚʝʜʝʥʠʷ çʆʙʱʝʛʦ ʘʥʘʣʠʟʘè ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ SWOT-ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʚʫʭ ʵʪʘʧʦʚ 
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ʈʠʩʫʥʦʢ 4. ʂʘʨʪʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʠʩʢʘ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ [4]. 

 

ʋʨʦʚʝʥʴ ʨʠʩʢʘ ʚ ʬʠʣʠʘʣʘʭ ʠ ʜʦʯʝʨʥʠʭ ʢʦʤʧʘʥʠʷʭ ʥʠʞʝ, ʯʝʤ ʚ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʯʝʤ h ʠʨʦʢʦʧʦʣʦʩʥʦʡ ̫ ʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʚʢʣʶʯʘʝʪ ʚʩʝ ʦʪʜʝʣʳ, ʪʝʤ ʙʦʣʴʰʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ. 

ʕʪʘ ʢʘʨʪʘ ̫ ʚʣʷʷʩʴ ʜʦʩʪʘʪʦʯʥʦ ɻ ʬʬʝʢʪʠʚʥʦʡ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʨʠʩʢʠ 

ʠ ʩʣʫʞʠʪ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʘʫʜʠʪʦʨʘ ʧʨʠ ʧʨʦʚʝʨʢʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ 

ʫʯʨʝʞʜʝʥʠʷʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʩʪʨʘʥʝ, ̫ʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ɻ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ SWOT-

ʘʥʘʣʠʟʘ ʨʘʩʩʤʦʪʨʠʤ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʚ ʨʳʥʦʯʥʦʡ ɻʢʦʥʦʤʠʢʝ: 

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʚʳʰʝʫʧʦʤʷʥʫʪʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʤʳ 

ʧʦʜʯʝʨʯʠʚʘʝʤ, ʯʪʦ ʩʣʝʜʫʝʪ ʨʘʙʦʪʘʪʴ ʚ ʤʦʜʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ COSO (Committee of 

Sponsoring Organization of the Treadway Commission). ʇʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʉʆSO: 

ïʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʩʫʱʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ; 

ïʦʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, 

ʫʪʚʝʨʞʜʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

ïʚʳʷʚʣʝʥʠʝ ʠ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʨʠʩʢʘ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʛʦʩ ̫ʚ ʣʶʙʦʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ; 

ïʚʳʷʚʣʝʥʠʝ ʠ ʦʮʝʥʢʘ ʚʘʞʥʳʭ ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʷ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ; 

ïʨʘʟʨʘʙʦʪʢʘ ʧʝʨʝʯʥʷ ʚʦʟʤʦʞʥʳʭ ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʷ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʨʠʩʢʦʚ; 

ïʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʦʚ ʩʪʨʘʭʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʨʘʚʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʢʨʳʪʠʷ 

ʨʘʩʭʦʜʦʚ; 

ïʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʠʟʙʳʪʦʯʥʳʭ ʨʘʩʭʦʜʦʚ ʩʪʨʘʭʦʚʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʀʪʘʢ, ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʘʭʦʚʦʡ 

ʢʦʤʧʘʥʠʝʡ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ̫ ʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ (ʊʘʙʣʠʮʘ). 

 

 

 

ɿʦʥʘ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ɺʘʞʥʦʩʪʴ 

ʫʩʪʨʘʥʝʥʠʷ ʚ ʠʩʪʦʯʥʠʢʝ 

ʇʨʠʝʤʣʝʤʘʷ ʟʦʥʘ ʨʠʩʢʘ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ɿʦʥʘ ʥʠʟʢʦʛʦ ʨʠʩʢʘ  

ʋʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʥʝ 

ʪʨʝʙʫʝʪʩʷ 
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ʊʘʙʣʠʮʘ. 

SWOT-ɸʅɸʃʀɿ ɸʆ çʋɿʌɻʈʆʉʋɻʋʈʊɸè [5] 
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Strengths ï ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ Weaknesses ï ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʣʠʘʣʦʚ (ʰʠʨʦʢʠʡ ʦʭʚʘʪ); 

ɺʳʩʦʢʘʷ ʜʦʣʷ ʛʦʩʫʜʘʨʩʪʚʘ (94,0%); 

ɸʜʨʝʩʥʦʩʪʴ ʩʪʨʘʭʦʚʳʭ ʧʨʦʜʫʢʪʦʚ; 

ʅʘʣʠʯʠʝ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʠ ʠʤʠʜʞʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ; 

ʅʠʟʢʘʷ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ; 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ 

(KPI-ʧʦʢʘʟʘʪʝʣʴ ʢʣʶʯʝʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ); 

ʀʤʝʝʪ ʧʦʢʘʟʘʪʝʣʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʝʡʪʠʥʛʘ 

(Fitch Ratings BBī). 

ʉʣʘʙʦʩʪʴ ʘʥʜʝʨʨʘʡʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʅʘʣʠʯʠʝ ʠʞʜʠʚʝʥʯʝʩʪʚʘ;  

ʅʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʪʨʘʪʝʛʠʠ; 

ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʘʭʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ. 

ʉʦʭʨʘʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʪʨʘʭʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ; 

ʅʠʟʢʠʝ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʧʦ ʜʠʚʠʜʝʥʜʘʤ 
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 Opportunities ï ʚʦʟʤʦʞʥʦʩʪʠ Threats ï ʦʧʘʩʥʦʩʪʠ 

ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʢʫʨʝʥʪʦʚ; 

ɺʳʩʦʢʠʡ ʜʦʩʪʫʧ ʢ ʥʦʚʳʤ ʨʳʥʢʘʤ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʨʳʥʢʘʤ; 

ʈʘʩʰʠʨʝʥʠʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ; 

ʐʠʨʦʪʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʯʘʩʪʠʷ ʥʘ ʨʳʥʢʝ ʮʝʥʥʳʭ 

ʙʫʤʘʛ (IPO) 

ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʪʨʘʭʦʚʦʛʦ ʧʦʨʪʬʝʣʷ; 

ɺʳʩʦʢʠʝ ʥʘʣʦʛʦʚʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ; 

ʀʟʤʝʥʝʥʠʷ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ; 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ ʦʮʝʥʢʠ ʨʠʩʢʘ ʥʝ 

ʨʘʟʨʘʙʦʪʘʥʳ; 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʨʠʩʢʠ; 

ɺʥʝʜʨʝʥʠʝ ʢʦʥʢʫʨʝʥʪʘʤʠ ʥʦʚʳʭ ʩʪʨʘʭʦʚʳʭ 

ʧʨʦʜʫʢʪʦʚ 

 

ʂʦʛʜʘ ʬʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʧʦʥʷʪʥʦʩʪʠ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ, ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʠ ʟʥʘʯʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. 

ʕʪʦ, ʚ ʩʚʦ ʁʦʯʝʨʝʜʴ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʠ ʨʠʩʢʘ ʧʫʪʝʤ 

ʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 

ɿʥʘʯʠʤʦʩʪʴ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʳʨʘʞʝʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʥʦ ʠ ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. ɽʩʣʠ 

ʧʨʦʱʝ ʧʦʥʠʤʘʪʴ ʟʥʘʯʠʤʦʩʪʴ, ʩʫʤʤʘ ʫʙʳʪʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʚʳʰʝʥʠʷ 

ʨʘʩʭʦʜʦʚ ʥʘʜ ʜʦʭʦʜʘʤʠ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʨʝʰʝʥʠʷʭ ʦʪʯʝʪʘ. 

ʉʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʘʞʥʦʩʪʠ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ: 

ïçɿʥʘʯʝʥʠʝ ʩʪʘʪʴʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ; 

ïʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʩʪʘʪʝʡ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ; 

ïʂʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚè [6].  

ɺ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʷʭ ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪʩʷ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ: 

ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʙʘʣʘʥʩ, ʬʦʨʤʘ 1, (ʦʪʯʝʪ ʦ ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ); 

ʦʪʯʝʪ ʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʬʦʨʤʘ 2, (ʦʪʯʝʪ ʦ ʩʦʚʦʢʫʧʥʦʤ ʜʦʭʦʜʝ); 

ʨʘʟʲʷʩʥʝʥʠʷ ʢ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʩʧʨʘʚʢʠ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʙʫʭʛʘʣʪʝʨʩʢʦʤʫ 

ʙʘʣʘʥʩʫ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʠʥʚʝʩʪʦʨʘʤʠ, ʢʨʝʜʠʪʦʨʘʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʩʪʚʫ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʨʘʚʝʥʩʪʚʘ, ʥʦ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʠʩʭʦʜʷ ʠʟ ʮʝʣʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ [7]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ: 

1. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʪʨʘʩʣʝʚʦʡ ʭʘʨʘʢʪʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 
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2. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ɻ ʣʝʤʝʥʪʦʚ ʦʪʯʝʪʥʦʩʪʠ, 

ʚʦʟʥʠʢʰʠʭ ʚ ʧʨʦʮʝʩʩʝ ʘʫʜʠʪʘ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

3. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ o ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʩʪʨʘʭʦʚʦʡ 

ʢʦʤʧʘʥʠʠ ʩʦʛʣʘʩʥʦ ʬʦʨʤʳ 2 ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ 

ʚʩʝʭ ʩʪʘʪʝʡ. 

ʌʠʥʘʥʩʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʘʥʘʣʠʟʦʤ ʠ ʘʫʜʠʪʦʤ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʝʭʵʪʘʧʥʦʡ ʤʦʜʝʣʠ-ʘʥʘʣʠʟʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ɻ ʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʥʘʜʝʞʥʳʭ ʘʫʜʠʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʦʧʳʪʘ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ, ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣʘ ʘʜʝʢʚʘʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʘ ʩ ʥʘʫʯʥʦʡ ʠ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʙʳʣ ʥʘʣʘʞʝʥ ʩʠʣʴʥʳʡ ʧʨʦʮʝʩʩ ʤʦʥʠʪʦʨʠʥʛʘ. ɹʳʣʦ 

ʦʙʝʩʧʝʯʝʥʦ ʚʥʝʜʨʝʥʠʝ COSO ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ, ʜʦʩʪʠʛʥʫʪʦ ʩʦʢʨʘʱʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʟʘʪʨʘʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʦʙʝʩʧʝʯʝʥʘ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʦʨʩʢʦʡ ʧʨʦʚʝʨʢʠ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʥʝʤ ʘʫʜʠʪʦʨʩʢʠʭ 

ʧʨʦʮʝʜʫʨ. ʇʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʳʝ ʘʫʜʠʪʦʨʩʢʠʝ ʧʨʦʮʝʜʫʨʳ ʫʩʪʨʘʥʷʶʪ ʠʩʢʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩʪʨʘʭʦʚʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠ ʩʣʫʞʘʪ ʭʝʜʞʠʨʦʚʘʥʠʝʤ 

ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ.  

ʄʘʩʰʪʘʙʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ɻ ʢʦʥʦʤʠʢʠ ʋʟʙʝʢʠʩʪʘʥʘ ʚ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʪʨʝʙʫʶʪ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʨʢʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʕʪʦ, ʚ ʩʚʦ ʁʦʯʝʨʝʜʴ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʫʙʲʝʢʪʦʚ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʜʘʥʥʳʭ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʚʘʣʶʪʥʦʡ ʧʘʨ,r ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʠʥʪʝʨʝʩʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, 

ʯʪʦ ʚʜʝʪ ʢ ʦʪʢʘʟʫ ʦʪ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʪʨʘʬʘʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʦʪʨʘʩʣʝʚʳʭ ʧʘʨ ʚ ɻʢʦʥʦʤʠʢʝ ʠ ̫ʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʫʢʨʝʧʣʝʥʠʷ ʧʨʠʥʮʠʧʘ çʩʧʨʘʚʝʜʣʠʚʦʩʪʠè. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʛʣʦʙʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʝ 

ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʛʨʘʞʜʘʥ; ʨʘʩʢʨʳʪʦ 

ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʦʚʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʝʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʘʚʦʩʦʟʥʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʦʩʠʪ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ 

çʮʠʬʨʦʚʠʟʘʮʠʷè. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʠ ʘʚʪʦʨʘʤʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦʧʳʪʢʘ 

ʦʮʝʥʠʪʴ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʚʦʜʠʤʦʡ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʦʡ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʧʦ 

ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʱʝʩʪʚʘ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʮʠʬʨʦʚʦʛʦ 

ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʦʙʱʝʩʪʚʘ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʠʣʠʩʴ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʘʚʦʚʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʧʦʚʳʰʝʥʠʶ ʮʠʬʨʦʚʦʛʦ 

ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʦʙʱʝʩʪʚʘ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʧʨʘʚʦʚʦʡ ʤʝʭʘʥʠʟʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʠ 

ʮʠʬʨʦʚʦʡ IT-ʢʫʣʴʪʫʨʳ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʥʘʥʠʷ 

ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʳʭ ʷʚʣʝʥʠʡ, ʣʦʛʠʯʝʩʢʠʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ. ɸʚʪʦʨʳ ʧʨʠʰʣʠ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʘʩʰʪʘʙʘ ʜʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘ ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ð  ʩʥʠʞʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʬʝʨʘʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʨʘʞʜʘʥʘʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʝʛʦ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ.  

 

Abstract. The article is devoted to the current global legal policy of the state on digitalization 

and increasing the digital legal awareness of citizens; disclosed the main content of the latest 

information and communication technologies, which will significantly change the public legal 

consciousness, which is collectively called ódigitalizationô. As a research task, the authors identified 

an attempt to assess certain aspects of the legal policy pursued by the Kyrgyz Republic on 

the digital transformation of society, the effectiveness of which, in the future, will increase 
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the efficiency and transparency of the activities of state bodies and the digital legal consciousness of 

society. The object of the research was the public relations associated with the implementation of 

the stateôs legal policy to improve the digital legal awareness of society. The subject of the research 

is a set of norms governing the legal mechanism of the stateôs activity in the formation of digital 

legal consciousness and digital IT culture. The research methods represent a dialectical method of 

cognition of social and legal phenomena, logical and comparative legal. The authors came to 

the conclusion that the main goal of the ongoing state-wide events have a certain positive effect on 

the digitalization processes ð reducing the human factor, corruption elements in the provision of 

public services to citizens, expanding the legal awareness of the population, which should result in 

social and legal activity, welfare, as well as the security and competitiveness of the state. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʧʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, ʮʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ, ʧʨʘʚʦʚʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ,  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ, ʮʠʬʨʦʚʘʷ IT-ʢʫʣʴʪʫʨʘ. 

 

Keywords: digitalization, digital transformation, legal policy, government agencies, digital 

legal consciousness, digital literacy, legal awareness, government services, digital IT culture.  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʦʚʝʡʰʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʷʶʪ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʘʚʦʩʦʟʥʘʥʠʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʮʠʬʨʦʚʠʟʘʮʠʠè.  

ʉ ʩʘʤʠʤ ʪʝʨʤʠʥʦʤ çʮʠʬʨʘè, ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʦʣʢʥʫʣʦʩʴ ʝʱʝ ʥʘ ʟʘʨʝ ʮʠʚʠʣʠʟʘʮʠʠ, 

ʦʟʥʘʯʘʶʱʝʛʦ ʠʟʥʘʯʘʣʴʥʦ ʟʥʘʢ, ʟʘʪʝʤ ʧʦʢʘʟʘʪʝʣʴ, ʨʘʩʯʝʪ ʯʝʛʦ-ʥʠʙʫʜʴ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʯʠʩʣʘʭ 

[1], ʯʝʤ ʤʳ ʜʦʣʞʥʳ ʦʪʜʘʪʴ ʜʦʣʞʥʦʝ ʥʘʫʢʝ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʨʦʜʠʚʰʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʛʦʜʥʷ.   

ʇʨʦʮʝʩʩ ʝʱʝ ʥʝ ʟʘʚʝʨʰʝʥ, ʦʥ ʜʘʞʝ ʥʝ ʧʦʜʦʰʝʣ ʢ ʩʚʦʝʤʫ ʵʢʚʘʪʦʨʫ ʠ ʚʧʝʨʝʜʠ ʤʥʦʛʦ 

ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʘʟʲʷʩʥʠʪʝʣʴʥʦʡ, ʘ ʪʘʢʞʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʮʠʬʨʦʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʦ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪʴ ʧʨʘʚʦʚʦʝ ʤʳʰʣʝʥʠʝ ʠ ʤʝʥʪʘʣʴʥʦʩʪʴ ʛʨʘʞʜʘʥ, ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʩʪʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. ʕʪʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʧʦʚʳʰʝʥʠʝ ʮʠʬʨʦʚʦʡ IT-ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʘʚʘ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʊʘʢ, ʚʦʧʨʦʩʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʱʝʩʪʚʘ ʩʝʛʦʜʥʷ ʧʦʣʥʦʩʪʴʶ ʧʨʦʥʠʟʳʚʘʶʪ 

ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ, ʝʱʝ ʙʦʣʴʰʝ ʦʙʦʩʪʨʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʚʠʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩ 

ʧʦʟʠʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʜʛʦʪʦʚʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʜʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʥʷʪʠʝ çʮʠʬʨʦʚʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷè ʥʝ ʠʤʝʝʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʇʦ ʤʥʝʥʠʶ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʎʝʥʪʨʘ ʪʝʭʥʦʣʦʛʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʀʇʕʀ ʈɸʅʍʠɻʉ ʧʦʜ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʤʦʞʝʪ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ çʠʟʤʝʥʝʥʠʷ ʚʩʝʭ 

ʘʩʧʝʢʪʦʚ ʦʙʱʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢ ʠ ʢʘʢ ʢʣʶʯʝʚʦʡ 

ʪʨʝʥʜ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʜʠʢʘʣʴʥʦ ʧʦʚʳʩʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʣʠ ʨʘʩʰʠʨʠʪʴ ʦʙʲʝʤ ʦʧʝʨʘʮʠʡ 

ʦʨʛʘʥʠʟʘʮʠʠè [2]. ɻʣʘʚʥʘʷ ʮʝʣʴ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʪʨʘʥʳ ð ʠʟʤʝʥʝʥʠʝ ʜʝʣʦʚʳʭ 
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ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʢ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʵʣʝʢʪʨʦʥʥʳʡ 

ʜʦʩʪʫʧ ʛʨʘʞʜʘʥ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʩʣʫʛʘʤ.  

ʇʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʤʠʨʝ, ʛʜʝ 

ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʝʩʷʪʢʠ ʣʝʪ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʦʧʝʨʝʞʘʶʱʝʤ ʪʝʤʧʝ (ʐʚʝʮʠʷ, ʅʦʨʚʝʛʠʷ, 

ʐʚʝʡʮʘʨʠʷ, ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɼʘʥʠʷ, ʌʠʥʣʷʥʜʠʷ, ʉʠʥʛʘʧʫʨ, ʖʞʥʘʷ ʂʦʨʝʷ)  

ʧʨʦʜʠʢʪʦʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʜʝ ʩ 2002 ʛ ʚʥʝʜʨʷʶʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʫʶ ʞʠʟʥʴ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ: çʕʣʝʢʪʨʦʥʥʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè, 

çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦè, ʉʪʨʘʪʝʛʠʷ  ʛʦʜʘ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʚ 

ʈʦʩʩʠʠ ʥʘ 2017-2030 ʛʦʜʳ (http://kremlin.ru/acts/bank/41919). 

ʇʦ ʧʨʠʤʝʨʫ ʛʦʩʫʜʘʨʩʪʚ ʉʦʜʨʫʞʝʩʪʚʘ, ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ  ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʢʘʢ 

ʥʦʚʦʛʦ ʵʪʘʧʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʟʘʜʝʡʩʪʚʦʚʘʥ ʩʝʢʪʦʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ - 

ʜʝʷʪʝʣʴʥʦʩʪʴ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ çʎʠʬʨʦʚʦʡ ʂʳʨʛʳʟʩʪʘʥ: 2019-2023 ʛʛ.è 

ʧʦʩʪʘʚʣʝʥʳ ʪʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ (https://slovo.kg/?p=110830). 

ɺʦ-ʧʝʨʚʳʭ, ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʛʨʘʞʜʘʥʝ ʠʤʝʣʠ 

ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʠʚʠʜʝʥʜʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ.  

ɺʦ-ʚʪʦʨʳʭ, ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʣʫʛ ʥʘʩʝʣʝʥʠʶ, ʩʦʟʜʘʥʠʝ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʩʪʨʫʢʪʫʨ ʩ ʛʨʘʞʜʘʥʘʤʠ.  

ɺ-ʪʨʝʪʴʠʭ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʝʬʦʨʤ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʧʦʩʪʝʧʝʥʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. 

ɼʣʷ ʮʝʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʦʜ ʵʛʠʜʦʡ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʦʨʛʘʥʦʤ ʥʘʯʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ Digital CASA, ʩ 

ʮʝʣʴʶ ʠʥʪʝʛʨʘʮʠʠ ʚ ʛʣʦʙʘʣʴʥʫʶ ʮʠʬʨʦʚʫʶ ʩʝʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ ʜʠʚʠʜʝʥʜʦʚ. ʕʪʦ 

ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʨʦʝʢʪʫ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʫʪʚʝʨʞʜʝʥʦ ʉʦʚʝʪʦʤ 

ʜʠʨʝʢʪʦʨʦʚ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ 20 ʤʘʨʪʘ 2018 ʛʦʜʘ [2].  

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʧʣʘʥʠʨʫʶʪʩʷ ʤʝʨʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʩʤʘʨʪ-ʨʝʰʝʥʠʡ, ʦʮʠʬʨʦʚʢʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʧʦʨʪʘʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. 

ʊʘʢ, ʢʨʦʤʝ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ, ʢʘʢ ʧʨʦʢʣʘʜʢʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ (ɺʆʃʉ) 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʙʫʯʝʥʠʝ ʮʠʬʨʦʚʳʤ ʥʘʚʳʢʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ, 

ʘ ʧʨʠʤʝʨʥʦ 60% ʥʘʩʝʣʝʥʠʷ ʂʳʨʛʳʟʩʪʘʥʘ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʳ ʜʦʩʪʫʧʦʤ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʋʢʘʟʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʮʝʣʠ ʜʦʣʞʥʳ ʧʨʝʩʣʝʜʦʚʘʪʴ ʜʚʝ ʟʘʜʘʯʠ: ʩʜʝʣʘʪʴ ʞʠʟʥʴ 

ʛʨʘʞʜʘʥ ʢʦʤʬʦʨʪʥʦʡ, ʪ.ʝ. ʥʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʩʦʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ, ʫʯʝʪ); 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʠ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʪ.ʝ. 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʟʨʘʯʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ, ʧʦʜʦʪʯʝʪʥʳʤʠ ʦʙʱʝʩʪʚʫ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʩʣʫʞʘʱʠʤ ʩʘʤʠʤ ʧʨʝʜʩʪʦʠʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ, ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʨʘʚʦʚʫʶ ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ, ʛʠʙʢʦʝ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʠʥʪʝʨʥʝʪ-ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʚʩʝʤʠ 

ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʦʚʳʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʞʜʘʥ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʠ ʦʩʦʟʥʘʶʱʠʭ ʧʦʣʝʟʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʚ 
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ʧʨʦʮʝʩʩʝ ʚʦʚʣʝʯʝʥʠʷ ʚ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʥʠʞʘʶʪʩʷ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʨʠʩʢʠ ʚ ʢʦʥʪʘʢʪʘʭ ʩ 

ʯʠʥʦʚʥʠʢʘʤʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʘʭ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʘʙʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ; ʙʦʣʝʝ ʩʣʦʞʥʝʝ ʘʜʘʧʪʘʮʠʷ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ ʢ ʥʦʚʳʤ ʮʠʬʨʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

(ʮʠʬʨʦʚʳʤ ʧʨʦʜʫʢʪʘʤ), ʯʝʤ ʤʦʣʦʜʦʤʫ, ʢʦʪʦʨʦʝ ʙʦʣʴʰʝ ʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʥʠ ʙʦʣʴʰʝ ʨʘʟʚʠʪʳ ʚ ʵʪʦʤ ʧʣʘʥʝ, ʢ ʪʦʤʫ ʞʝ, ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʦʡ IT-ʢʫʣʴʪʫʨʳ ʚ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʚʦʜʠʪʩʷ [3]. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʨʘʚʦʩʦʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʪʜʘʣʝʥʥʳʝ 

ʩʝʣʴʩʢʠʝ ʨʝʛʠʦʥʳ ʂʳʨʛʳʟʩʪʘʥʘ, ʢʦʪʦʨʳʝ ʠʤʝʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʥʝ ʠʤʝʶʪ ʜʦʩʪʫʧʘ 

ʢ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ. 

ʇʨʝʟʠʜʝʥʪ ʂʈ ʉ. ɾʵʙɻʝʢʦʚ ʦʙʲʷʚʠʚ 2019-ʡ ɻʦʜʦʤ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʂʳʨʛʳʟʩʪʘʥʘ, ʦʪʤʝʪʠʣ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʮʠʬʨʦʚʳʭ ʨʝʬʦʨʤ: ɻ ʪʠʢʘ IT-ʦʙʱʝʥʠʷ ʚ ʠʥʪʝʨʥʝʪ-

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʮʠʬʨʦʚʘʷ IT-ʢʫʣʴʪʫʨʘ ʧʦʩʪʝʧʝʥʥʦ 

ʚʦʡʜʫʪ ʚ ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ ʛʦʩʫʜʘʨʩʪʚʘ (https://slovo.kg/?p=110830). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʮʠʬʨʦʚʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʣʘʥʠʨʫʝʪʩʷ   ʚʥʝʜʨʝʥʠʝ ʧʣʘʪʬʦʨʤʳ çʉʘʥʘʨʠʧ ʘʡʤʘʢè (ʎʠʬʨʦʚʦʡ 

ʨʝʛʠʦʥ).  

ʇʨʦʚʦʜʠʪʩʷ ʤʘʩʰʪʘʙʥʦʝ ʦʥ-ʣʘʡʥ ʦʙʫʯʝʥʠʝ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ (ʩʝʤʠʥʘʨ-ʪʨʝʥʠʥʛʠ, 

ʢʨʫʛʣʳʝ ʩʪʦʣʳ, ʢʦʥʬʝʨʝʥʮʠʠ) ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʮʠʬʨʦʚʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʇʨʦʠʟʚʝʜʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ çʊʫʥʜʫʢè ʠ ʀʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʰʣʶʟʘ 

ɽʚʨʘʟʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ 

ʩʪʨʘʥʘʤʠ ɽɸʕʉ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ.  

ʉ 2019 ʛ ʟʘʧʫʱʝʥʘ ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʝʪ ʬʠʥʘʥʩʦʚʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʛʦʩʫʜʘʨʩʪʚʘ.  

ʉ 1 ʷʥʚʘʨʷ 2019 ʛ ʟʘʧʫʱʝʥʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʂʘʪʘʣʦʛè, ʢʦʪʦʨʘʷ ʚʝʜʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʚʩʝʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʆʢʘʟʘʥʠʝ ʤʝʩʪʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ ʙʫʜʝʪ ʧʝʨʝʚʝʜʝʥʦ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ, ʠ 

ʦʥʠ ʥʘʯʥʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʯʝʨʝʟ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʠ ʜʨʫʛʠʝ ʧʦʟʠʪʠʚʥʳʝ ʤʦʤʝʥʪʳ, ʢ ʧʨʠʤʝʨʫ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʫʞʝ 

ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʘ ʩʬʝʨʘ ʫʩʣʫʛ, ʢʘʢ: ʵʣʝʢʪʨʦʥʥʘʷ ʦʯʝʨʝʜʴ, ʦʧʣʘʪʘ ʯʝʨʝʟ 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ (ʕʣʩʦʤ, ʂʠ-ʚʠ, ʗʥʜʝʢʩ-ʪʘʢʩʠ), ʠʥʪʝʨʥʝʪ-ʙʘʥʢʠʥʛ (ʠʥʪʝʨʥʝʪ 

ʦʙʩʣʫʞʠʚʘʥʠʝ), ʦʥ-ʣʘʡʥ ʦʙʱʝʥʠʝ, ʚʠʜʝʦ-ʩʚʷʟʴ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʥʠʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʛʦʜʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʠʪʠʢʘ ʧʦʣʥʦʡ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʪʨʘʥʳ. 

ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʣʫʯʘʪʴ ʧʦʩʪʦʷʥʥʦ ʚʩʝ ʙʦʣʝʝ ʥʦʚʳʝ ʮʠʬʨʦʚʳʝ 

ʟʥʘʥʠʷ ʠ ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʮʠʬʨʦʚʦʛʦ ʦʙʱʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʨʘʞʜʘʥ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ, 

ʦʪʚʝʯʘʶʱʠʭ  ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʚʦʛʦ ʚʨʝʤʝʥʠ. ɺʝʩʴ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʚʳʰʘʝʪ 

ʧʨʘʚʦʚʫʶ IT-ʢʫʣʴʪʫʨʫ ʛʨʘʞʜʘʥ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʢʘʢ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʭʦʜʠʪʩʷ ʪʦʣʴʢʦ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦ ʟʘʱʠʪʝ 

http://www.bulletennauki.com/
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ʣʠʯʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠ  ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʩʧʝʯʠʪʴ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʝʜʦʤʩʪʚ ʠ ʠʥʩʪʠʪʫʪʦʚ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ð ʩʥʠʞʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, ʢʦʨʨʫʧʮʠʦʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʩʬʝʨʘʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʨʘʞʜʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʨʘʩʰʠʨʝʥʠʝ ʧʨʘʚʦʚʦʡ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʝʛʦ ʙʳʪʴ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ, ʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʩʦʙʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʣʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘʣʦʛʦʚʦʡ, ʪʘʤʦʞʝʥʥʦʡ ʩʬʝʨ ʠ ʩʬʝʨ ʦʢʘʟʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ, ʩʬʝʨ, 

ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʥʘʩʝʣʝʥʠʷ. ʀʟʙʘʚʠʪʴ ʣʶʜʝʡ ʦʪ ʣʠʰʥʠʭ ʭʣʦʧʦʪ ʠ ʩʦʟʜʘʪʴ 

ʜʣʷ ʥʠʭ ʤʘʢʩʠʤʫʤ ʫʜʦʙʩʪʚ ʧʨʠ ʧʦʪʨʝʙʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʩʦ ʩʪʦʨʦʥʳ 

ʥʘʩʝʣʝʥʠʷ. ʊʦʣʴʢʦ ʪʘʢʠʤ ʧʫʪʝʤ ʫʜʘʩʪʩʷ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ, ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʱʝʡ ʥʘ 

ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ ð ʚʘʞʥʘʷ ʧʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʩʪʘʥʝʪ ʫʩʧʝʰʥʳʤ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʙʫʜʫʪ ʦʙʲʝʜʠʥʝʥʳ ʫʩʠʣʠʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ð ʛʦʩʫʜʘʨʩʪʚʘ, 

ʦʙʱʝʩʪʚʘ, ʙʠʟʥʝʩ-ʩʪʨʫʢʪʫʨ, ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʥʦʩʪʨʘʥʥʳʭ ʧʘʨʪʥʝʨʦʚ. 
 

ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʇʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠè ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʂʈ 
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THE JUDICIAL SYSTEM OF THE REPUBLIC OF KARAKALPAKSTAN 

IN THE CONTEXT OF JUDICIAL REFORM 

 

ÉBerdimuratova G., Karakalpak State University named after Berdakh, Nukus, 

Uzbekistan, berdimuratovagulnaz91@gmail.com 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʘʚʦʚʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ çʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘè ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʪʠʣʦʩʴ ʠ 

ʨʘʩʰʠʨʠʣʦʩʴ. ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʦ ʩʦʚʨʝʤʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʘʨʛʫʤʝʥʪʠʨʫʝʪʩʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʫʜʝʙʥʳʭ 

ʨʝʬʦʨʤ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

 

Abstract. In conditions of reforming of the judiciary and construction of a lawful state 

the contents of concept ójudiciaryô was considerably enriched and became wider. In clause has 

found the reflection modern understanding of the judiciary system of the Republic of 

Karakalpakstan, the point of view on the basis of legislation and judicial reforms implemented in 

Uzbekistan. 
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ʩʠʩʪʝʤʳ, ʩʫʜʝʙʥʘʷ ʨʝʬʦʨʤʘ, ʧʨʘʚʦʩʫʜʠʝ, ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʘʷ ʨʝʬʦʨʤʘ, ʩʫʜ. 
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ʉʫʜʝʙʥʘʷ ʚʣʘʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʚʝʪʚʝʡ ʚʣʘʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʧʨʠʥʮʠʧʦʤ 

ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʠ ʧʨʘʚʦʩʫʜʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʮʝʣʦʛʦ ʨʷʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʥʫʶʪʩʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʦʡ. ʇʨʦʱʝ ʛʦʚʦʨʷ, ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʫʜʦʚ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ, ʠʤʝʶʱʘʷ ʮʝʣʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʦʩʫʜʠʷ. 

ʇʦʥʷʪʠʝ çʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘè ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʜʦʚ ʦʙʫʩʣʦʚʣʝʥʦ, ʦʜʥʘʢʦ, 

ʥʝ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʩʫʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʥʘʟʚʘʥʥʳʤ ʚʠʜʘʤ ʶʨʠʩʜʠʢʮʠʠ. ɺʥʫʪʨʠ ʦʜʥʦʡ 

ʶʨʠʩʜʠʢʮʠʠ ʩʫʜʳ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʠʩʪʝʤʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʣ ʤʝʞʜʫ ʩʫʜʘʤʠ ʥʘ ʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ð ʥʘ ʦʩʥʦʚʝ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʦʜʩʫʜʥʦʩʪʠ ʜʝʣ) ʠ ʩ ʥʘʣʠʯʠʝʤ ʩʫʜʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ (ʧʦ ʚʝʨʪʠʢʘʣʠ) ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʣ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʩʣʦʞʥʦʩʪʠ (ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʩʫʜʥʦʩʪʠ).  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʣ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʦʙʝʩʧʝʯʠʪʴ ʢʘʞʜʦʤʫ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʫʜʫ ʟʘ ʟʘʱʠʪʦʡ (ʩʪ. 42 ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ) 

ʪʘʤ, ʛʜʝ ʚʦʟʥʠʢ ʧʨʘʚʦʚʦʡ ʢʦʥʬʣʠʢʪ. ɹʝʟ ʵʪʦʛʦ ʜʦʩʪʫʧ ʢ ʧʨʘʚʦʩʫʜʠʶ ʙʳʣ ʙʳ ʥʝ ʨʝʘʣʝʥ. 
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ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʫʜʦʚ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩʣʫʞʠʪ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʨʢʠ ʚ 

ʚʳʰʝʩʪʦʷʱʠʭ ʩʫʜʘʭ ʨʝʰʝʥʠʡ ʥʠʞʝʩʪʦʷʱʠʭ ʩʫʜʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪ ʜʚʠʞʝʥʠʝ ʜʝʣ ʧʦ ʩʫʜʝʙʥʳʤ 

ʠʥʩʪʘʥʮʠʷʤ. ʊʘʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʘ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤʠ ʥʦʨʤʘʤʠ ʦ ʧʨʘʚʝ 

ʢʘʞʜʦʛʦ ʥʘ ʦʙʞʘʣʦʚʘʥʠʝ ʚ ʩʫʜ ʣʶʙʳʭ ʜʝʡʩʪʚʠʡ ʠ ʨʝʰʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ (ʩʪ. 42 

ʂʦʥʩʪʠʪʫʮʠʠ), ʯʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʝʰʝʥʠʷ ʩʫʜʦʚ. ʆʙʷʟʘʥʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʘ ʦʙʝʩʧʝʯʠʪʴ ʢʘʞʜʦʤʫ ʧʨʘʚʦ ʥʘ ʧʝʨʝʩʤʦʪʨ ʚ ʚʳʰʝʩʪʦʷʱʝʤ ʩʫʜʝ ʚʳʥʝʩʝʥʥʦʛʦ ʧʦ 

ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʦʙʚʠʥʠʪʝʣʴʥʦʛʦ ʧʨʠʛʦʚʦʨʘ ʩʧʝʮʠʘʣʴʥʦ ʦʛʦʚʦʨʝʥʘ ʚ ʂʦʥʩʪʠʪʫʮʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʦʨʤʳ ʛʣʘʚʳ ʜʚʘʜʮʘʪʴ ʚʪʦʨʦʡ ʂʦʥʩʪʠʪʫʮʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʧʦʩʪʨʦʝʥʠʝ ʩʫʜʝʙʥʦʡ 

ʩʠʩʪʝʤʳ.  

ʈʷʜ ʧʦʣʦʞʝʥʠʡ ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʟʘʢʨʝʧʣʷʝʪ ʦʩʥʦʚʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ (ʩʪ. 100, 106-109). ʊʘʢʞʝ ʧʦʣʦʞʝʥʠʷ ʦ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝ 

ʟʘʢʨʝʧʣʝʥʳ ʚ ʨʷʜʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʟʘʢʦʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ:  

- ʦʪ 14.12.2000 ˉ162-II ɿʈʋ çʆ ʩʫʜʘʭè; 

- ʦʪ 31.05.2017 ˉ431 ɿʈʋ çʆ ʂʦʥʩʪʠʪʫʮʠʦʥʥʦʤ ʉʫʜʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè; 

- ʦʪ 06.04.2017 ˉ 427 ɿʈʋ çʆ ʚʳʩʰʝʤ ʩʫʜʝʡʩʢʦʤ ʩʦʚʝʪʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè.  

ʂʦʤʧʣʝʢʩʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʦʚʳʡ ʩʪʘʪʫʩ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʳ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʢʦʪʦʨʘʷ ʧʨʠʥʷʪʘ 9 ʘʧʨʝʣʷ 1993 ʛ. 

ʈʝʬʦʨʤʠʨʦʚʘʥʠʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦʪʨʝʙʦʚʘʣʦ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʤʘʩʩʠʚʘ. ʆʩʥʦʚʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʶʙʦʡ ʩʫʜʝʙʥʦʡ ʨʝʬʦʨʤʳ ʩʦʩʪʘʚʣʷʝʪ 

ʩʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʦʩʚʷʱʝʥʥʦʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝ, ʚʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʇʨʦʛʨʘʤʤʦʡ ʧʣʘʥʘ 

ʧʨʠʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʚʠʪʠʶ ʩʫʜʝʙʥʦʡ 

ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʝʜʠʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʬʝʨʳ 

ʧʨʘʚʦʩʫʜʠʷ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʩʪʦʠʪ ʫʯʝʩʪʴ ʦʧʳʪ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ, ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʇʨʦʛʨʘʤʤ, ʘ 

ʪʘʢʞʝ ʂʦʥʮʝʧʮʠʡ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʳʭ ʨʝʬʦʨʤ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʡ. 

ʊʘʢ, ʚ ʂʦʥʮʝʧʮʠʠ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ 

ʈʦʩʩʠʠè ʥʘ 2002-2006 ʛʦʜʳ, ʘ ʪʘʢʞʝ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʷʭ ʧʦʯʪʠ ʚʩʝʭ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʩʲʝʟʜʦʚ 

ʩʫʜʝʡ, ʦʙʩʫʞʜʘʚʰʠʭ ʵʪʫ ʢʦʥʮʝʧʮʠʶ ʠ ʭʦʜ ʩʘʤʦʡ ʨʝʬʦʨʤʳ ʚʩʷʯʝʩʢʠ ʧʦʜʯʝʨʢʠʚʘʣʦʩʴ, ʯʪʦ ʙʝʟ 

ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʦʚ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʂʦʥʮʝʧʮʠʝʡ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʇʨʦʛʨʘʤʤʳ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ 

ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ, ʠ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʃʶʙʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʟʘʪʨʘʛʠʚʘʶʱʝʝ ʩʫʜʝʙʥʫʶ ʩʠʩʪʝʤʫ ʜʦʣʞʥʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʦʡ ʨʝʬʦʨʤʳ. ʇʦʩʣʝʜʥʷʷ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ 

ʦʩʥʦʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʵʪʦʤʫ ʧʨʠʥʷʪʠʝ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʟʘ ʨʘʤʢʘʤʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʇʨʦʛʨʘʤʤʦʡ, ʣʠʙʦ 

ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʝʝ ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ ʥʘʨʫʰʘʶʪ ʩʠʩʪʝʤʥʳʡ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ 

ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʨʘʙʦʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʨʝʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ ʨʝʬʦʨʤ ʷʚʣʷʝʪʩʷ ʜʝʤʦʢʨʘʪʠʟʘʮʠʷ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ 

ʧʦʜʣʠʥʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʫʢʨʝʧʣʝʥʠʝ ʛʘʨʘʥʪʠʡ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ ʧʨʘʚ, ʩʚʦʙʦʜ ʠ ʟʘʢʦʥʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ. 

ɺ ʮʝʣʷʭ ʢʦʨʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʨʝʬʦʨʤ, ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ, ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʨʘʥʳ ʠ ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ 
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ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 7 ʬʝʚʨʘʣʷ 2017 ʛʦʜʘ ʋʇ-4947 çʆ ʩʪʨʘʪʝʛʠʠ 

ʜʝʡʩʪʚʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè ʫʪʚʝʨʞʜʝʥʘ ʉʪʨʘʪʝʛʠʷ 

ʜʝʡʩʪʚʠʡ ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ 2017-2021 

ʛʦʜʘʭ [1]. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝ: 

ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʧʨʘʚʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʫʪʦʯʥʝʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʦʨʛʘʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʫʜʝʙʥʫʶ ʩʠʩʪʝʤʫ, ʠʟʤʝʥʝʥʠʷ, 

ʢʘʩʘʶʱʠʝʩʷ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʥʦʩʠʪʝʣʝʡ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ, ʪ.ʝ. ʩʫʜʝʡ, ʧʨʠʥʷʪʠʝ ʥʦʚʦʛʦ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʠ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʧʦʨʷʜʢʝ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʦʡ ʨʝʬʦʨʤʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʟʘʢʦʥʦʤ çʦ ʩʫʜʘʭè 

ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʩʫʜ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦ ʛʨʘʞʜʘʥʩʢʠʤ ʜʝʣʘʤ, ʩʫʜ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦ 

ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ, ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʩʫʜ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʩʫʜ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʤʝʞʨʘʡʦʥʥʳʝ, ʨʘʡʦʥʥʳʝ (ʛʦʨʦʜʩʢʠʝ) ʩʫʜʳ ʧʦ ʛʨʘʞʜʘʥʩʢʠʤ 

ʜʝʣʘʤ, ʨʘʡʦʥʥʳʭ, ʛʦʨʦʜʩʢʠʭ ʩʫʜʦʚ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ, ʤʝʞʨʘʡʦʥʥʳʝ, ʨʘʡʦʥʥʳʝ (ʛʦʨʦʜʩʢʠʝ) 

ʩʫʜʳ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʜʝʣʘʤ, ʪʘʢʞʝ ʨʘʡʦʥʥʳʭ, ʛʦʨʦʜʩʢʠʭ ʩʫʜʦʚ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 

ʜʝʣʘʤ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʦʨʷʜʦʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʢʦʥʦʤ. ʉʦʟʜʘʥʠʝ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʫʜʦʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ [2]. 

ʉʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʩʫʜʦʚ ʜʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʘʞʜʦʝ ʠʟ ʟʚʝʥʴʝʚ 

ʉʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʫʜʦʚ ʦʜʠʥʘʢʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʇʨʘʚʦʩʫʜʠʝ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ð ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʧʨʝʨʦʛʘʪʠʚʘ ʩʫʜʝʙʥʦʡ 

ʚʣʘʩʪʠ. ʉʫʜ ð ʥʝʟʘʚʠʩʠʤʘʷ ʚʝʪʚʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦʙʝʩʧʝʯʝʥʥʘʷ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤʠ 

ʧʨʘʚʘʤʠ ʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ, ʚʳʩʪʫʧʘʝʪ ʛʘʨʘʥʪʦʤ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʛʨʘʞʜʘʥ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. 

ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʨʤʳ. ʂʦʥʩʪʠʪʫʮʠʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ʩʫʜ ʜʝʡʩʪʚʫʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ. ʕʪʠ ʧʦʣʦʞʝʥʠʷ 

ʟʘʢʨʝʧʣʝʥʳ ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ 

ʩʫʜʝʙʥʳʭ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʦʧʨʝʜʝʣʝʥʦ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʩʪ. 112 ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʩʪʘʪʴʠ 

100 ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʦ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʡ, ʧʦʜʯʠʥʝʥʠʠ ʠʭ ʪʦʣʴʢʦ 

ʟʘʢʦʥʫ ʠ ʧʨʠʥʮʠʧʘ ʥʝʦʪʚʨʘʪʠʤʦʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʜʝʡ 

ʧʦ ʦʪʧʨʘʚʣʝʥʠʶ ʧʨʘʚʦʩʫʜʠʷ. 

ɺ ʮʝʣʦʤ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʚ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʦʡ 

ʩʬʝʨʝ ʩʪʨʘʥʳ, ʟʘʥʠʤʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʜʝʤʦʢʨʘʪʠʟʘʮʠʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, 

ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʧʨʠʥʮʠʧʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʧʨʠʥʷʪʦʡ ʩʪʨʘʪʝʛʠʠ ʜʝʡʩʪʚʠʡ ʧʦ ʧʷʪʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ 2017ï2021 ʛʦʜʘʭ ʨʘʩʰʠʨʝʥʠʝ ʛʘʨʘʥʪʠʡ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ 

ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʛʨʘʞʜʘʥ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʠʭ ʜʦʩʪʫʧʘ ʢ ʧʨʘʚʦʩʫʜʠʶ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʪʙʦʨʘ ʢʘʥʜʠʜʘʪʦʚ ʠ 
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ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʜʦʣʞʥʦʩʪʠ ʩʫʜʝʡ ʟʘʢʨʝʧʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʬʦʨʤ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʦʡ ʩʬʝʨʝ. 

ɺʘʞʥʳʤ ʰʘʛʦʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʪʤʝʯʝʥʥʳʭ ʟʘʜʘʯ ʠ ʦʟʥʘʤʝʥʦʚʘʥʠʠ ʧʝʨʝʭʦʜʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʩʪʘʣʦ ʧʨʠʥʷʪʠʝ 

ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆ ʤʝʨʘʭ ʧʦ ʢʦʨʝʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥè [3]. 

ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʟʘʜʘʯ, ʦʟʥʘʤʝʥʦʚʘʣ ʩʦʙʦʡ ʥʘʯʘʣʦ ʥʦʚʦʛʦ ʵʪʘʧʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʠ ʩʫʜʝʙʥʦʡ 

ʚʝʪʚʠ ʚʣʘʩʪʠ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʰʘʛʦʚ ʩʪʘʣʦ ʦʙʲʝʜʠʥʝʥʠʝ ɺʝʨʭʦʚʥʦʛʦ ʩʫʜʘ ʠ ɺʳʩʰʝʛʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʫʜʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʝʜʠʥʳʡ ʚʳʩʰʠʡ ʦʨʛʘʥ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʚ 

ʩʬʝʨʝ ʛʨʘʞʜʘʥʩʢʦʛʦ, ʫʛʦʣʦʚʥʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ð 

ɺʝʨʭʦʚʥʳʡ ʩʫʜ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʧʘʨʘʣʣʝʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʚʫʭ ʚʳʩʰʠʭ ʦʨʛʘʥʦʚ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʠʥʷʪʠʶ ʨʘʟʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʩʭʦʞʠʤ ʚʦʧʨʦʩʘʤ. ʆʙʲʝʜʠʥʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʫʩʪʨʘʥʝʥʠʶ ʜʫʙʣʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ 

ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʜʠʥʦʡ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʛʘʨʘʥʪʠʠ 

ʟʘʱʠʪʳ ʧʨʘʚ ʛʨʘʞʜʘʥ ʩʪʘʥʦʚʷʪʩʷ ʝʱʝ ʙʦʣʝʝ ʧʨʦʯʥʳʤʠ. 

ʂʦʥʩʪʠʪʫʮʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʛʣʘʩʠʪ: ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

ʧʨʠʟʥʘʝʪʩʷ ʙʝʟʫʩʣʦʚʥʦʝ ʚʝʨʭʦʚʝʥʩʪʚʦ ʂʦʥʩʪʠʪʫʮʠʡ ʠ ʟʘʢʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. ɸʢʪʳ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʦʙʷʟʘʪʝʣʴʥʳ ʜʣʷ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ, ʧʨʝʜʧʨʠʷʪʠʡ, ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ, ʜʦʣʞʥʦʩʪʥʳʭ 

ʣʠʮ ʠ ʛʨʘʞʜʘʥ. çʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʦʨʷʜʦʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʢʦʥʦʤ çʆ 

ʩʫʜʘʭè ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè ʩʦʟʜʘʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʫʜʦʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ (ʛʣ. XXII. ʩʪ 

100-107) [4]. ʀʤʝʥʥʦ ʵʪʦʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʘʢʪ, ʩʣʫʞʠʪ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʚʝʪʚʠ ʚʣʘʩʪʠ. 

ɻʣʘʚʘ 2. ɿʘʢʦʥʘ çʆ ʩʫʜʘʭè ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʩʫʜʝʙʥʘʷ ʚʣʘʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʉʫʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ, ʉʫʜʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦ ʛʨʘʞʜʘʥʩʢʠʤ ʜʝʣʘʤ, ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʜʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʩʫʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

ɺ ʮʝʣʦʤ ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʩʫʜʦʚ, ʥʘʜʝʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʷʤʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʫʜʝʙʥʫʶ ʚʣʘʩʪʴ. ʖʨʠʩʜʠʢʮʠʷ ʩʫʜʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝ 

ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝ. ʉʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʪʘʢ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʘʚʦʩʫʜʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ [5]. 

ʉʦʛʣʘʩʥʦ ɻʣ. 3. ɿʘʢʦʥʘ çʆ ʩʫʜʘʭè ʄʝʞʨʘʡʦʥʥʳʡ, ʨʘʡʦʥʥʳʡ (ʛʦʨʦʜʩʢʦʡ) ʩʫʜ ʧʦ 

ʛʨʘʞʜʘʥʩʢʠʤ ʜʝʣʘʤ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʩʝʜʘʪʝʣʷ ʠ ʩʫʜʝʡ. 

ʉʦʩʪʘʚ ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʩʫʜʘ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʩʝʜʘʪʝʣʷ, ʩʫʜʝʡ 

ʠ ʥʘʨʦʜʥʳʭ ʟʘʩʝʜʘʪʝʣʝʡ. 

ʉʦʩʪʘʚ ʤʝʞʨʘʡʦʥʥʦʛʦ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʩʫʜʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʩʝʜʘʪʝʣʷ ʠ ʩʫʜʝʡ (ʩʪʘʪʴʷ 36).  

ʇʦʣʥʦʤʦʯʠʷ ʤʝʞʨʘʡʦʥʥʦʛʦ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʩʫʜʘ ʧʦ ʛʨʘʞʜʘʥʩʢʠʤ ʜʝʣʘʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʛʨʘʞʜʘʥʩʢʠʝ ʜʝʣʘ ʠ ʜʝʣʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʦʪʥʝʩʝʥʥʳʝ 

ʟʘʢʦʥʦʤ ʢ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʈʘʡʦʥʥʳʡ (ʛʦʨʦʜʩʢʦʡ) ʩʫʜ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʫʛʦʣʦʚʥʳʝ ʜʝʣʘ ʠ ʜʝʣʘ ʦʙ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʦʪʥʝʩʝʥʥʳʝ ʟʘʢʦʥʦʤ ʢ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʠ, ʘ ʪʘʢʞʝ 
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ʭʦʜʘʪʘʡʩʪʚʘ ʦ ʧʨʠʤʝʥʝʥʠʠ ʤʝʨʳ ʧʨʝʩʝʯʝʥʠʷ ʚ ʚʠʜʝ ʟʘʢʣʶʯʝʥʠʷ ʧʦʜ ʩʪʨʘʞʫ ʠʣʠ ʜʦʤʘʰʥʝʛʦ 

ʘʨʝʩʪʘ ʣʠʙʦ ʦ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ ʩʦʜʝʨʞʘʥʠʷ ʧʦʜ ʩʪʨʘʞʝʡ ʠʣʠ ʜʦʤʘʰʥʝʛʦ ʘʨʝʩʪʘ, ʦʙ 

ʦʪʩʪʨʘʥʝʥʠʠ ʦʙʚʠʥʷʝʤʦʛʦ ʦʪ ʜʦʣʞʥʦʩʪʠ, ʦ ʧʦʤʝʱʝʥʠʠ ʣʠʮʘ ʚ ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʙʦ 

ʦ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ ʧʨʝʙʳʚʘʥʠʷ ʦʙʚʠʥʷʝʤʦʛʦ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʦʙ ʵʢʩʛʫʤʘʮʠʠ 

ʪʨʫʧʘ, ʦʙ ʘʨʝʩʪʝ ʧʦʯʪʦʚʦ-ʪʝʣʝʛʨʘʬʥʳʭ ʦʪʧʨʘʚʣʝʥʠʡ, ʦʙ ʦʪʢʘʟʝ ʚ ʚʦʟʙʫʞʜʝʥʠʠ ʫʛʦʣʦʚʥʦʛʦ 

ʜʝʣʘ ʠʣʠ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʣʠʙʦ ʦʙ ʦʩʚʦʙʦʞʜʝʥʠʠ ʦʪ ʥʘʢʘʟʘʥʠʷ ʦʩʫʞʜʝʥʥʦʛʦ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʢʪʘ ʘʤʥʠʩʪʠʠ. 

ʄʝʞʨʘʡʦʥʥʳʡ, ʨʘʡʦʥʥʳʡ (ʛʦʨʦʜʩʢʦʡ) ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʫʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʧʦʨʳ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ, ʠ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʧʦʨʳ, ʘ ʪʘʢʞʝ ʜʝʣʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʦʪʥʝʩʝʥʥʳʝ 

ʟʘʢʦʥʦʤ ʢ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʈʘʡʦʥʥʳʡ (ʛʦʨʦʜʩʢʦʡ) ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʩʫʜ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʧʦʨʳ 

ʧʦ ʞʘʣʦʙʘʤ ʠ ʟʘʷʚʣʝʥʠʷʤ ʥʘ ʜʝʡʩʪʚʠʷ (ʨʝʰʝʥʠʷ) ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʦʨʛʘʥʦʚ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʠʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʚʳʪʝʢʘʶʱʠʤ ʠʟ ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʠ ʜʝʣʘ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʦʪʥʝʩʝʥʥʳʝ ʟʘʢʦʥʦʤ ʢ ʝʛʦ 

ʢʦʤʧʝʪʝʥʮʠʠ (ʩʪ. 37). 

ʉʦʛʣʘʩʥʦ ʩʪ. 38 ʟʘʢʦʥʘ çʆ ʩʫʜʘʭè ʇʨʝʜʩʝʜʘʪʝʣʴ ʤʝʞʨʘʡʦʥʥʦʛʦ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) 

ʩʫʜʘ ʧʦ ʛʨʘʞʜʘʥʩʢʠʤ ʜʝʣʘʤ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʩʫʜʘ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ, 

ʤʝʞʨʘʡʦʥʥʦʛʦ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʜʘ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʩʫʜʘ: ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʫʝʪ ʥʘ ʩʫʜʝʙʥʳʭ ʟʘʩʝʜʘʥʠʷʭ, ʨʘʩʧʨʝʜʝʣʷʝʪ ʜʝʣʘ 

ʤʝʞʜʫ ʩʫʜʴʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ; ʚʝʜʝʪ ʣʠʯʥʳʡ ʧʨʠʝʤ ʠ ʦʨʛʘʥʠʟʫʝʪ ʨʘʙʦʪʫ ʧʦ ʧʨʠʝʤʫ ʛʨʘʞʜʘʥ ʠ ʨʘʩʩʤʦʪʨʝʥʠʶ 

ʟʘʷʚʣʝʥʠʡ ʠ ʞʘʣʦʙ; ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʛʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʂʝʥʛʘʰ 

ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʘ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ 

ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʧʨʘʚ ʠ ʦʭʨʘʥʷʝʤʳʭ ʟʘʢʦʥʦʤ ʠʥʪʝʨʝʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʫʯʨʝʞʜʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ; ʦʨʛʘʥʠʟʫʝʪ ʚʩʪʨʝʯʠ ʩʫʜʝʡ ʩ ʥʘʩʝʣʝʥʠʝʤ ʥʘ ʤʝʩʪʘʭ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ 

ʨʘʟʘ ʚ ʤʝʩʷʮ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʥʬʦʨʤʠʨʫʝʪ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʫʜʘ; ʨʫʢʦʚʦʜʠʪ ʨʘʙʦʪʦʡ ʘʧʧʘʨʘʪʘ ʩʫʜʘ, ʟʘʢʣʶʯʘʝʪ ʠ ʧʨʝʢʨʘʱʘʝʪ ʪʨʫʜʦʚʳʝ 

ʜʦʛʦʚʦʨʳ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʩʫʜʘ; ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʳʝ ʧʦʣʥʦʤʦʯʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ [6]. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʝʜʩʝʜʘʪʝʣʷ ʤʝʞʨʘʡʦʥʥʦʛʦ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʩʫʜʘ ʧʦ 

ʛʨʘʞʜʘʥʩʢʠʤ ʜʝʣʘʤ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʩʫʜʘ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ, ʤʝʞʨʘʡʦʥʥʦʛʦ, 

ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʜʘ, ʨʘʡʦʥʥʦʛʦ (ʛʦʨʦʜʩʢʦʛʦ) ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʩʫʜʘ ʝʛʦ ʧʦʣʥʦʤʦʯʠʷ ʧʦ ʨʝʰʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʩʫʜʝʡ ʤʦʛʫʪ 

ʙʳʪʴ ʚʦʟʣʦʞʝʥʳ ʥʘ ʦʜʥʦʛʦ ʠʟ ʩʫʜʝʡ. 

ʇʨʝʜʩʝʜʘʪʝʣʠ ʠ ʟʘʤʝʩʪʠʪʝʣʠ ʧʨʝʜʩʝʜʘʪʝʣʝʡ ʩʫʜʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

ʠʟʙʠʨʘʶʪʩʷ ɾʦʢʘʨʛʳ ʂʝʥʝʩʦʤ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʇʨʝʜʩʝʜʘʪʝʣʷ 

ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʩʦʛʣʘʩʦʚʘʥʥʦʤʫ ʩ ʇʨʝʟʠʜʝʥʪʦʤ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʢʣʶʯʝʥʠʷ ɺʳʩʰʝʛʦ ʩʫʜʝʡʩʢʦʛʦ ʩʦʚʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

ʉʫʜʴʠ ʩʫʜʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʧʨʝʜʩʝʜʘʪʝʣʠ ʠ ʩʫʜʴʠ ʤʝʞʨʘʡʦʥʥʳʭ, 

ʨʘʡʦʥʥʳʭ (ʛʦʨʦʜʩʢʠʭ) ʩʫʜʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʥʘʟʥʘʯʘʶʪʩʷ ɾʦʢʘʨʛʳ ʂʝʥʝʩʦʤ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ɺʳʩʰʝʛʦ ʩʫʜʝʡʩʢʦʛʦ ʩʦʚʝʪʘ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ (ʩʪ. 63). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʯʠ ʚʘʞʥʦʡ ʚʝʪʚʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʩʠʩʪʝʤʘ ʩʫʜʝʙʥʦʡ 

ʚʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʚʳʧʦʣʥʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ ʟʘʱʠʪʳ ʧʨʘʚ ʠ 

ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ. ʇʨʘʚʘ ʠ ʩʚʦʙʦʜʳ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʤʳʩʣ, ʩʦʜʝʨʞʘʥʠʝ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʟʘʢʦʥʦʚ, ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʝʡ, ʥʦ ʠ ʩʤʳʩʣ, 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʤʦʡ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ [7]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʩʫʜʝʙʥʘʷ ʚʣʘʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʢʘʢ ʪʨʝʪʴʷ ʚʝʪʚʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘʯʠʥʘʝʪ ʩʚʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩ ʦʙʨʝʪʝʥʠʝʤ ʋʟʙʝʢʠʩʪʘʥʦʤ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʇʨʠʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʦʡ ʨʝʬʦʨʤʳ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʚ 

ʧʝʨʚʳʭ ʞʝ ʜʦʢʫʤʝʥʪʘʭ ʥʘʰʝʛʦ ʩʫʚʝʨʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʫʜʝʙʥʦʡ ʨʝʬʦʨʤʳ ʠʤʝʣʦ ʧʨʦʚʦʟʛʣʘʰʝʥʠʝ ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʦʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ (ʩʪ. 100), 

ʧʨʠʟʥʘʥʠʝ ʠ ʫʚʘʞʝʥʠʝ ʥʝʦʪʲʝʤʣʝʤʳʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʯʝʣʦʚʝʢʘ (ʩʪ. 13, ʩʪ. 19). 

ɿʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʨʝʛʫʣʠʨʫʶʱʝʝ ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʥʦʚʠʣʦʩʴ. ʆʙʨʘʟʦʚʘʣʘʩʴ 

ʮʝʣʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʦ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ. ɺ ʮʝʣʦʤ, ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ð ɻʪʦ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, 

ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ɿʘʢʦʥʦʤ çʆ ʩʫʜʘʭè ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʫʜʦʚ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʩ ʫʯʝʪʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ. 

ɻʦʚʦʨʷ ʦ ʧʝʨʩʧʝʢʪʠʚʘʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʘ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʦʧʳʪʝ ʜʝʡʩʪʚʫʶʱʠʭ ʩʫʜʝʙʥʳʭ ʩʠʩʪʝʤ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʩ ʫʯʝʪʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ. 
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Abstract. The article discusses the problems of the general goals of the penitentiary system as 

a leading element of its activities, forms a system of goal setting principles and requirements that 

must meet these goals, and analyzes its compliance with the goals and penalties of the Penal Code. 

The lack of clear scientifically based goals of the penitentiary system opens up vast opportunities 

for their further study. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʦʙʱʠʭ ʮʝʣʝʡ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ 

ʢʘʢ ʚʝʜʫʱʝʛʦ ʵʣʝʤʝʥʪʘ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʠʥʮʠʧʦʚ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʤ ʋʛʦʣʦʚʥʦʛʦ 

ʂʦʜʝʢʩʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʮʝʣʝʡ 

ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

 

Keywords: prison system, correction of prisoners, crime prevention. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʥʠʪʝʥʮʠʘʨʥʘ ̫ʩʠʩʪʝʤʘ, ʠʩʧʨʘʚʣʝʥʠʝ ʟʘʢʣʶʯʝʥʥʳʭ, ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ. 

 

Improvement and liberalization of criminal legislation, humanization of criminal penalties - 

ensuring the rule of law and further strengthening the judicial system in the "Action Strategy for the 

five priority areas of development of the Republic of Uzbekistan in 2017-2021", approved by the 

Decree of the President of the Republic of Uzbekistan dated February 7, 2017 PF-4947 priorities for 

reform have been identified [1]. 

In particular, the ongoing democratic reforms in the country are aimed not only at improving 

the social, economic and political spheres of society, but also at improving the conditions of 

detention in penitentiaries, improving the classification of prisoners and re-socializing prisoners. 

This process is especially evident in the work on the goals of the penitentiary system: correction, 

resocialization, retraining. 

At present, large-scale public debates, scientific-practical debates and even heated debates 

around the common goals of these criminal punishments, their execution and, accordingly, the main 

problems of the system of bodies implementing them have not stopped. It is well known and 
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scientifically proven that the goals of any activity not only determine its social purpose and 

structural model, define the direction and direct it to certain results, motivate and give content to the 

work of employees, define the essence and content, choose methods, tools and forms, create 

expediency. Organizational-managerial and other conditions, including the provision of staff to 

implement them, but also create the necessary conditions for social assessment of the level of work 

efficiency. The similar importance of the goal suggests that it is a leading element of the work of the 

penitentiary system. Therefore, taking into account the historical experience and current trends in 

the development of society, scientifically substantiate and clearly define this category, as well as the 

multifaceted features of the penitentiary system, ie punishment, social protection, crime prevention, 

isolation of convicts, socially useful work, general and vocational education, correctional impact, 

place of residence, preparation of convicts for free life in society, and so on are topical scientific 

tasks. 

Punishment is one of the most important institutions of criminal law and is the leading form 

of criminal liability [2]. It is the punishment of crimes that makes criminal law a means of 

influencing social relations and makes legal norms a real mechanism for protecting the individual, 

society and the state from unlawful aggression. The issue of criminal liability is largely based on the 

issue of criminal punishment. The effectiveness of punishment, in turn, depends on its definition, 

because the more correctly the role and essence of punishment is understood, the more effective 

will be the choice of methods and techniques of influencing the perpetrators. This increases the 

impact of criminal liability in the management of social relations. 

It is of fundamental importance to the institution of criminal punishment and legally records 

the signs and characteristics of the methods chosen by the state as an influence on social relations in 

order to be recognized as a punishment. The normative definition of the purpose and concept of 

punishment not only promotes the uniform application of criminal law, but also the improvement of 

legal techniques and ensures the gradual development of criminal law on a uniform basis. 

Penitentiary system (lat. Poenitentia from "repentance") - a system of law enforcement 

agencies, the state apparatus of law enforcement, responsible for the execution of criminal penalties 

imposed on citizens in accordance with the law. Ensures the execution of sentences related to 

deprivation of liberty and non-deprivation of liberty, as well as the detention of persons under 

investigation from the time of arrest until trial (until the measure of restraint in the form of 

imprisonment is changed). 

One of the important directions in the restoration of social justice, along with the punitive 

function of the modern penitentiary system, is the prevention of recurrence of this disease. 

In our country, the concept of penitentiary system has been introduced into scientific 

circulation. The term "penitentsiar" is derived from the Latin word "poenitentia", which means 

"repentance" (raskayanie) [3]. Significantly, the main purpose of the application of punitive and 

criminal sanctions is to ensure the moral correction of the convict, in other words, to ensure that he 

repents and returns to the path of the crime. 

In international practice, it is generally accepted to call penitentiary and penitentiary 

institutions "penitentiary bodies", as well as the penitentiary system "penitentiary system" [4]. 

Obviously, you have to keep that in mind when dealing with it. 

1. Legitimate formation of the goals of the penitentiary system is a priority for specialists in 

the field of criminal and criminal law, who must take into account the achievements of other 

sciences, especially "human" (philosophy, sociology, history, psychology, pedagogy). 

2. The objectivity of defining, defining and predicting the objectives of the penitentiary 

system assumes that they reflect the laws of development of the system, which in turn takes into 
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account the historical perspective of the problem, internal and external approaches, as well as the 

current state and practice of society and the penitentiary system case study. 

3. The purpose of the penitentiary system should be consistent with the scientific principles of 

goal setting as specific social goals. 

The main problem in the implementation of the principles of criminal law is the imperfection 

of the executive bodies of criminal penalties and other measures of influence, as well as the 

existence of gaps and conflicts in the legislation [5]. Problems arising from the inconsistency of 

existing criminal-executive norms with the principles of existing criminal-executive legislation; 

significant differences between the goals and objectives of the criminal-executive system and the 

scientific content of the theory of criminal-executive law; technical, linguistic ambiguities and 

ambiguities in the language in which the criminal-executive norms are expressed, non-unification of 

terms, shortcomings in interpretation; gaps in the legislation in the field of application of 

disciplinary measures to convicts who have violated the established order of punishment; are 

penitentiary conflicts in the criminal, criminal-procedural, and criminal-executive codes. 

The analysis of socio-political, economic and other processes affecting the penitentiary 

system allows us to identify the main problems in the functioning of the penitentiary system at this 

stage, without which it is impossible to move to the next stage of reform. First of all, we believe 

that this is the formation of a criminal enforcement policy by the state. 

Analysis of political decisions related to our penitentiary system The state has clearly defined 

its policy towards the current penitentiary system. The decision and concept of the penitentiary 

system [6] is a clear example of this. Therefore, it can be concluded that this shows the consistency 

and completeness of both political and organizational-legal decisions on the penitentiary system. 

Principles of criminal executive law in criminal law strengthened and criminalized in every 

developed country. 

The essence of the policy of executive law includes the leading principles that reflect modern 

principles, as well as reflect the socio-political, economic, ethical and legal vision of the execution 

of punishment, including the rule of law, justice, humanity, democracy, execution of punishment. 

adherence to the principles of differentiation and individualization, rational use of coercive means 

and encouragement of law-abiding behavior of convicts (Article 6 of the Criminal Code). 

The Constitution states that a person who meets the needs of the individual, society and the 

state, his rights and freedoms are the highest value. It is the duty of the state to observe and protect 

the rights and freedoms of man and citizens. Despite the fact that the convict is temporarily 

deprived of certain rights and freedoms, the purpose of the penitentiary system as an element of the 

state system must be related to the provision of a priority constitutional purpose, even in certain 

conditions of imprisonment and in the execution of sentences. 

Objectives of the penitentiary system A comparative analysis of the rights and freedoms of 

citizens with the legal status of convicts established by the Constitution and laws allows us to draw 

fundamental conclusions: 

- The list of fundamental rights and freedoms of convicts should be as wide as possible, 

including the right to life of fundamental human and civil rights and freedoms; health, personal 

inviolability, freedom of conscience and religion, respect for human dignity; on housing rights, 

private property, personal information and obligations; on social security; legal protection and 

psychological assistance; consideration of complaints, applications and proposals; on general and 

vocational education; the right to motherhood, childhood and family protection; freedom of 

scientific and technical creativity, etc; 
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- The list of constitutional rights and freedoms of citizens in relation to convicts includes 

certain privileges and restrictions, which constitute the essence of criminal punishment in the form 

of imprisonment during joint execution. The creation of organizational and legal conditions and 

reliable mechanisms to ensure the implementation of these rights and freedoms in the penitentiary 

system gives human meaning to the process of execution of the sentence and its activities. 

As noted above, the goals of the penitentiary system should be based on a high social 

humanitarian goal, consistent and to some extent subordinate to it. Their internal and external 

relations, functional-target and structural unity, can serve as a sequence of goals, content and 

methods, as well as the interdependence of goals. 

The accuracy and scalability of the objectives of the penitentiary system require that they be 

objective, that is, scientifically based and identified places, events, facts, happenings, situations that 

exist in practical time and space; their achievement is objectively possible. The outcome of the 

activity depends directly and completely on the system of execution of the sentence, and this can be 

achieved in the process of targeted organized work of all subjects, but not under the influence of 

random situations. This result can be accurately recorded, identified, diagnosed, measured and 

evaluated using science-based research methods. 

The list of requirements for the content and order of development of the objectives of the 

penitentiary system is incomplete and not generally accepted, only reflects the position of the 

author. A number of experts and scholars have identified mission formation, prioritization, resource 

accounting, clarity over time, goal tree, precision and achievability, and more as the basic and 

independent principles of goal setting. 

Considering that it is possible to accept punishment as the goal of punishment before the 

penitentiary system and to warn convicts of new crimes by themselves (creating conditions for 

disobedience to the law, preventing its further negative development, moral depravity and personal 

misconduct), it is difficult to recognize the identity of the convict. Because the highest social 

significance is used as a means of solving the criminal problems of other people and society as a 

whole. 

By defining the organizational and legal basis of the system and defining its principles 

(legitimacy, humanity, respect for human rights), the law established no mechanisms but the means 

to implement the latter. 

This, on the one hand, disrupts its activities and, on the other hand, opens up great 

opportunities for scientific research. In addition to the categories considered, promising areas such 

as analysis include concepts such as ñtransition to residenceò, ñadaptation in society after releaseò, 

ñsocial learningò, ñpreparation for life in freedom (in society)ò, and ñrelationship buildingò. 

Correction, ñcorrection and repositioning,ò as well as their individual combinations. The main 

condition for their justification is compliance with the requirements for social purposes. 

After all, the Penitentiary JIC encourages prisoners to be rehabilitated  judicious application 

of disciplinary and disciplinary norms is one of the current problems of today. 

At present, the punishment in our country is repressive  from the penitentiary system to the 

concept of protection transition to a system based on. 

Social work is an indicator of the humanization of social relations, especially in public 

opinion always about re-education and creating opportunities to show kindness to people in need of 

repentance. 

The structure of the penitentiary system of our country, first of all, first places of detention 

and, subsequently, places of execution of a sentence in the form of deprivation of liberty: 

- temporary storage insulators; 
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- pre-trial detention facilities; 

- colonies serving a sentence of imprisonment; 

- educational colony; 

- prison; 

- address institutions. 

Social work with prisoners is alive is a component of a multidisciplinary system of assistance 

to governmental and non-governmental organizations to a citizen in a difficult situation part and 

element. This is the execution of a criminal sentence social assistance, rehabilitation and 

rehabilitation of prisoners during socialization (resocialization) support is also a type of professional 

activity that has a special feature of adaptation (readaptation) after discharge. The purpose of social 

work with convicts in a penitentiary institution is to rehabilitate and rehabilitate convicts 

socialization, and after dismissal, to lay the groundwork for successful adaptation. 

The main tasks of the organization of such work in the penitentiary institution [7]: 

  identification and solution of social problems of convicts to make them differential social 

support; 

-  in all categories, especially the most needy (retirees, the disabled, those who have lost 

relatives, from foster colonies the elderly, the elderly, those addicted to drugs and alcohol, those 

who do not have clear housing conditions are irreparable or difficult those suffering from incurable 

diseases) social prisoners ensuring and organizing protection; 

- The social life of the pamphlet in the process of serving a sentence assistance in providing 

conditions; 

- strengthening socially useful ties of convicts and in rehabilitation, employment and 

resettlement after release, assistance in resolving issues related to boarding; 

- measures to obtain identity documents of the convict vision and identification, as well as 

social security determination of the existing right; 

- Various social protection services experts to assist prisoners and provide advice to attract to 

give; 

- social problems of convicts, including issues of employment and living conditions even after 

their release involving the public in the solution; 

- in the social development of the convict, as well as in raising the social culture, improving 

the social needs, changing the direction of normative values, assistance in increasing the level of 

social control;  

- preparation of convicts for release, ñTo release Training School òin conducting them 

interested services of the institution, regional and regional involvement of social security services. 

Social work with all convicts, especially with prisoners in need of material, legal, 

psychological and other assistance must be transferred. The object of activity of social workers is a 

person who is imprisoned and cannot get out of difficult life situations alone without someone's 

help. pensioners, the disabled, the bereaved, those in correctional facilities, the elderly, drug addicts 

and alcoholics; those who do not have, those who have incurable or difficult-to-cure diseases, 

pregnant women, women with young children, and minors. 

Educational work is one of the main means of moral correction of prisoners, in accordance 

with the requirements of the law and in society to adhere to accepted rules of conduct, as well to 

form a desire to raise the level of knowledge and culture focused. Moral correction and re-education 

of convicts educational measures are applied to them in order to.  

Promoting religious knowledge of the spiritual upbringing of prisoners it is not permissible to 

organize in the spirit of doing or teaching, but nor does it prevent the voluntary formation of his 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 306 

religious worldview [8]. Of convicts in penitentiary institutions The implementation of religious 

rites is also an internal agenda without compromising the rules. 

Legal education of convicts is based on their legal knowledge aimed at enrichment. 

Improving the legal knowledge of the state to explain and interpret the norms of the law, to respect 

the norms of the criminal law and to raise the legal culture of the convicts focused. The organization 

of legal education of convicts can be done in different ways. Law enforcement to promote and 

introduce social legislation employees of law enforcement agencies, experts or scientists may be 

involved. In the field of legal education, convicts are on the path to recovery, early release from 

punishment. The same as making or considering transfer to address-colonies it is important that 

they review cases on the ground. 

Physical punishment of convicts in penitentiary institutions. 

Special attention is paid to their upbringing. In particular, in each institution (except for the 

type equipped with a camera) there are special places for sports competitions and physical training 

of prisoners. Focuses on the physical education of prisoners The measures include organizing sports 

competitions among prisoners the daily agenda is made up of cases such as the allocation of time 

for physical education. 

The educational measures applied to prisoners are individual in order, can be organized in 

group or public views. 

It is their morality to conduct educational work with prisoners correction (behavior) of a 

person, society, respect for the rules, labor and traditions established in it, their  aimed at raising the 

level of knowledge and culture. 

Their in carrying out educational work with prisoners  personal description and characteristics 

of the crimes they committed. 

Specialists engaged in social and educational work in carrying out their professional activities 

are in accordance with the Constitution of the country, ratified and agreed international agreements, 

laws of our country, criminal executive legislation and normative documents. 

The UNôs treatment of detainees is minimal Standard Rules [9] define the functions of social 

work specialists in penitentiary institutions marked. An expert in social work in this field has a 

special position. According to Article 61 of these Rules, from within the whole complex of 

criminal-executive policy have to solve tasks: 

- family of convicts, socially useful and entitled strengthening and maintaining relations with 

security organizations; 

- protection of civil interests of convicts; 

- protection of the rights of convicts to social security and other social benefits; 

- Advising and informing prisoners. 

 The UNôs treatment of detainees is minimal In Article 80 of the Standard Rules, the 

subsequent fate of a convict must be considered from the moment he or she begins to serve his or 

her sentence; and organized work within the group in order to facilitate the socialization of the 

convict after his release recommends.  

One of the most pressing and pressing issues today is the issue of socialization and adaptation 

of prisoners after their release from prisons. Adaptation 

The process is related to the adaptive situation in the social environment because of the 

change in circumstances and the new environment in the individual changes occur during the 

transition process. Life plans sudden breakdown, change of lifestyle through social isolation to the 

manifestation of separate complexes in man resulting in óexcess human syndromeô. A prisoner can 

cope with such a difficult situation by preparing for a separate release. 
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The lawful punishment of a person, even if he has committed a crime the highest human of 

his rights and freedoms for the past recognition as a value is only different from the situation that 

arises to develop positivity through various aids, to reduce (correct) negative influences, to find 

their place in society and to support their full life, to make the new environment healthier. 

Such problems are  great social importance the solution is not always and everywhere.  The 

process of socialization (resocialization) during the execution of the sentence of social work carried 

out with is an urgent task enshrined in law. 

Resolution of the President of the Republic of Uzbekistan "On measures to radically improve 

the criminal law" dated November 7, 2018 No PP-4006 [6] to develop a new version of the 

Criminal Code of the Republic of Uzbekistan until June 1, 2020 the task of exit is defined, it is 

expedient to create standards of detention and best practices of prison management, re-socialization 

of prisoners and alternative punishment measures that can be applied instead of imprisonment, 

using the experience of foreign countries. 

In addition, the UN Standard Minimum Rules for the Treatment of Prisoners reflect the 

universally recognized standards for the management of penitentiaries and the treatment of 

prisoners, and these standards form the basis for developing the Concept for Improving Criminal 

Enforcement Law as outlined in the Action Strategy and Implementation Plan. 

In conclusion, it should be noted that the experience of reforming the penitentiary system in 

other countries has also been studied. That is, work is being done to work with children and other 

vulnerable groups, to treat people with disabilities related to drug use, to work with prisoners 

involved in extremist wars, and to prevent radicalism that causes violence in penitentiaries [7; 9]. 

It should be noted that the goals of the penitentiary system are a holistic social process, 

consisting of correction, resocialization, retraining, identification and elimination of the causes and 

conditions of illegal actions of prisoners, and the development of new methods of combating crime 

in prisons. Complex measures for the development and improvement of existing ones [8]. 

They can be distinguished by their social, economic, legal characteristics, as well as general 

and individual preventive measures, the correct application of which will help to effectively 

influence the personality of the penitentiary offender, fight and prevent crime in places of 

deprivation of liberty. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʟʤʝʥʝʥʠʡ ʤʦʜʝʣʠ ʫʛʦʣʦʚʥʦʛʦ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʜʘʥʘ ʜʝʬʠʥʠʮʠʷ çʫʛʦʣʦʚʥʦʤʫ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʫè 

ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʢ ʩʪʘʜʠʷ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʷʚʣʝʥʠʡ ʠ ʩʦʦʙʱʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʪʘʜʠʝʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʷʚʣʷʶʱʘʷ ʚ ʜʚʫʭ ʬʦʨʤʘʭ: ʩʣʝʜʩʪʚʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʜʝʣʘʤ ʦ ʧʨʦʩʪʫʧʢʘʭ. ʇʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʦʪʢʘʟ ʦʪ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ 

ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʟʘʤʝʥʝʥ ʥʦʚʳʤ ʠʥʩʪʠʪʫʪʦʤ ɽʜʠʥʳʤ ʨʝʝʩʪʨʦʤ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʧʨʦʮʝʩʩ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ ʤʦʤʝʥʪʘ ʵʣʝʢʪʨʦʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʟʘʷʚʣʝʥʠʡ ʠ ʩʦʦʙʱʝʥʠʡ, ʠ ʟʘʚʝʨʰʘʶʱʠʡʩʷ ʠʩʧʦʣʥʝʥʠʝʤ ʧʨʠʛʦʚʦʨʘ ʩʫʜʘ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ 

ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʜʦʩʫʜʝʙʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʇʨʝʜʤʝʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʥʦʚʝʣʣʳ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʢʘʩʘʪʝʣʴʥʦ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʧʦʩʣʝʜʥʠʤʠ ʨʝʬʦʨʤʘʤʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʜʣʷ ʘʚʪʦʨʘ ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʨʷʜʘ 

ʧʦʩʪʩʦʚʝʪʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ (ʂʘʟʘʭʩʪʘʥʘ, ʋʢʨʘʠʥʳ, ɻʨʫʟʠʠ, ʄʦʣʜʦʚʳ) ʧʦ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ 

ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʝʜʠʥʦʛʦ ʨʝʝʩʪʨʘ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ.  

 

Abstract. The article is devoted to the peculiarities of changes in the model of criminal 

proceedings in the Kyrgyz Republic and the definition of ócriminal proceedingsô is given in a new 

edition. It has been established that pre-trial proceedings as a stage in the criminal process; begins 

with the registration of statements and messages and is the initial independent stage of the criminal 

process, manifesting in two forms: investigation and proceedings on misdemeanor cases. It was 

confirmed that the refusal from the stage of initiating a criminal case was replaced by a new 

institute of the Unified Register of Crimes and Misdemeanors, which includes a process starting 

from the moment of electronic registration and a system for recording applications and messages, 

and ending with the execution of a court sentence. The object of the research is public relations 

associated with the reform and digitalization of pre-trial proceedings in the Kyrgyz Republic. The 

subject of the research is the novelties of the criminal procedure legislation of the Kyrgyz Republic 

regarding pre-trial proceedings. In connection with the latest legislative reforms and digitalization 

in Kyrgyzstan, a comparative analysis of the state of the criminal procedure legislation of a number 

of post-Soviet states (Kazakhstan, Ukraine, Georgia, Moldova) on issues related to the electronic 

system of the unified register of crimes and misconduct seems relevant to the author. 
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ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠʥʩʪʠʪʫʪʦʤ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʦʣʫʯʠʚʰʠʡ ʩʚʦʶ ʨʝʘʣʠʟʘʮʠʶ ʩ ʚʚʝʜʝʥʠʝʤ ʩ 1 ʷʥʚʘʨʷ 2019 ʛʦʜʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɼʘʥʥʳʡ ʠʥʩʪʠʪʫʪ ʟʘʥʷʣ ʩʚʦʝ 

ʤʝʩʪʦ ʚ ʋʇʂ ʂʈ ʚʟʘʤʝʥ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ, ʢʦʪʦʨʳʡ ʚ ʪʝʦʨʠʠ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠʤʝʥʦʚʘʣʩʷ ʩʪʘʜʠʝʡ.  

ʅʦʚʝʣʣʦʡ ʷʚʠʣʩʷ ʥʦʚʳʡ ʧʦʨʷʜʦʢ ʫʯʝʪʘ ʟʘʷʚʣʝʥʠʡ ʠ ʩʦʦʙʱʝʥʠʡ ʦ ʧʨʝʩʪʫʧʣʝʥʠʷʭ ʠ 

ʧʨʦʩʪʫʧʢʦʚ, ʢʦʪʦʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʥʝʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ.  

ɼʝʡʩʪʚʫʶʱʠʡ ʋʇʂ ʂʈ ʟʘʤʝʥʠʣ çʨʝʰʝʥʠʝ ʠʣʠ ʦʪʢʘʟ ʚ ʚʦʟʙʫʞʜʝʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘè 

ʥʦʚʳʤ ʧʦʨʷʜʢʦʤ ʚʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝʜʝʥʠʡ ʚ çɽʜʠʥʳʡ ʨʝʝʩʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ 

ʧʨʦʩʪʫʧʢʦʚè.  

ʕʪʠ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʧʦʩʪʫʧʠʚʰʠʭ ʟʘʷʚʣʝʥʠʡ, ʩʦʦʙʱʝʥʠʡ ʦ 

ʩʦʚʝʨʰʝʥʥʦʤ ʧʨʝʩʪʫʧʣʝʥʠʠ ʣʠʙʦ ʧʨʦʩʪʫʧʢʝ; ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʦʙʥʘʨʫʞʝʥʠʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʦʚʝʨʰʝʥʥʦʤ ʧʨʝʩʪʫʧʣʝʥʠʠ, ʧʨʦʩʪʫʧʢʝ; ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚʳʜʝʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʠ ʜʝʣ ʦ ʧʨʦʩʪʫʧʢʘʭ; ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ.  

ʉʪʘʜʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʩʦʚʤʝʩʪʥʦ ʩ çʜʦʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʦʚʝʨʢʦʡè 

ʧʦʣʫʯʠʣʘ ʥʦʚʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʅʘʯʘʣʦ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè [1]. 

ʈʝʬʦʨʤʘ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʧʦʩʣʫʞʠʣʘ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʡ ʩʪʘʜʠʠ ð 

çʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè. ɼʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʬʦʨʤʝ ʩʣʝʜʩʪʚʠʷ, ʘ ʧʨʦʩʪʫʧʢʦʚ ʚ ʬʦʨʤʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʜʝʣʘʤ ʦ ʧʨʦʩʪʫʧʢʘʭ. 

ʀʥʩʪʠʪʫʪ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʛʦʣʦʚʥʦʝ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ ʤʦʤʝʥʪʘ ʚʥʝʩʝʥʠʷ ʟʘʷʚʣʝʥʠʷ, ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ 

ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʘ ʚ ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʋʇʂ ʨʷʜʘ 

ʩʪʨʘʥ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʋʢʨʘʠʥʘ, 

ɻʨʫʟʠʷ, ʕʩʪʦʥʠʷ ʠ ʜʨ.  

ʊʘʢ, ʋʇʂ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʟʳʚʘʝʪ ʜʘʥʥʳʡ ʠʥʩʪʠʪʫʪ çʜʦʩʫʜʝʙʥʳʤ 

ʨʘʩʩʣʝʜʦʚʘʥʠʝʤè ʠ ʝʛʦ ʥʘʯʘʣʦʤ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʟʘʷʚʣʝʥʠʷ, ʩʦʦʙʱʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ ʜʦʩʫʜʝʙʥʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʡ [2].  

ʀʜʝʥʪʠʯʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʢʘʢ ʜʦʩʫʜʝʙʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʭʦʜʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ʩʦʜʝʨʞʠʪ ʋʇʂ ʋʢʨʘʠʥʳ. ʉʣʝʜʦʚʘʪʝʣʴ, ʧʨʦʢʫʨʦʨ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ, ʥʦ ʥʝ ʧʦʟʜʥʝʝ 24 ʯʘʩʦʚ 

ʧʦʩʣʝ ʧʦʜʘʯʠ ʟʘʷʚʣʝʥʠʷ, ʩʦʦʙʱʝʥʠʷ ʦ ʩʦʚʝʨʰʝʥʥʦʤ ʫʛʦʣʦʚʥʦʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʠ ʠʣʠ ʧʦʩʣʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠʤ ʠʟ ʣʶʙʦʛʦ ʠʩʪʦʯʥʠʢʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʩʦʚʝʨʰʝʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʦʙʷʟʘʥ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʚʝʜʝʥʠʷ ʚ ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʜʦʩʫʜʝʙʥʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʯʘʪʴ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʠ ʯʝʨʝʟ 24 ʯʘʩʘ 

ʩ ʤʦʤʝʥʪʘ ʚʥʝʩʝʥʠʷ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʧʨʝʜʦʩʪʘʚʠʪʴ ʟʘʷʚʠʪʝʣʶ ʚʳʧʠʩʢʫ ʠʟ ɽʜʠʥʦʛʦ ʨʝʝʩʪʨʘ 

ʜʦʩʫʜʝʙʥʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʡ [3].  

ʀʪʘʢ, ʧʨʦʚʝʜʷ ʩʨʘʚʥʝʥʠʝ ʧʦʣʦʞʝʥʠʡ ʋʇʂ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚ ʩ ʋʇʂ ʂʈ, ʤʳ 

ʟʘʤʝʯʘʝʤ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʠʤʝʶʪʩʷ ʣʠʰʴ ʚ ʪʘʢʠʭ ʧʦʥʷʪʠʷʭ ʢʘʢ çʨʘʩʩʣʝʜʦʚʘʥʠʝè ʠ ʝʜʠʥʳʡ 

ʨʝʝʩʪʨ ʜʦʩʫʜʝʙʥʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʡè. ʕʪʦ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ? ɺʦ-ʧʝʨʚʳʭ, ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʋʢʨʘʠʥʳ ʩʦʜʝʨʞʘʪ ʪʝʨʤʠʥ çʫʛʦʣʦʚʥʦʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝè, ʚʦ-ʚʪʦʨʳʭ, 

ʬʦʨʤʘ ʥʠʢʘʢ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʩʦʜʝʨʞʘʥʠʠ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ, ʪ.ʝ. ʥʝ ʦʪʨʘʞʘʝʪ 
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ʧʨʦʢʫʨʦʨʩʢʦ-ʧʦʣʠʮʝʡʩʢʫʶ ʧʨʠʨʦʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʢʦʜʝʢʩʝ ɻʨʫʟʠʠ, ʄʦʣʜʦʚʳ, ʃʘʪʚʠʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʩʪʘʜʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʥʠʭ ʥʝʪ 

çʜʦʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʦʚʝʨʢʠè [4; 5; 6]. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʪʢʘʟ ʦʪ ʜʦʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʦʚʝʨʢʠ ʚ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʩʪʨʘʥʘʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ð ɻʪʦ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʰʘʛ.  

ɼʦʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʦʚʝʨʢʘ ð ʵʪʦ ʩʦʚʝʪʩʢʠʡ çʧʝʨʝʞʠʪʦʢè, ʥʝ ʫʨʝʛʫʣʠʨʦʚʘʥʥʳʡ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ.  

ʇʦ ʵʪʦʤ ʧʦʚʦʜʫ ɺ. ʅ. ʖʨʯʠʰʠʥ ʧʠʩʘʣ: çʆʪʢʘʟ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʙʳʣ 

ʦʙʦʩʥʦʚʘʥ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ, 

ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʜʦʩʣʝʜʩʪʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ [7, ʩ.202]. ʀ.ʉ.ɼʠʢʘʨʝʚ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʣ: çʇʦ 

ʩʫʪʠ, ʜʫʙʣʠʨʦʚʘʣʠʩʴ ʠʜʝʥʪʠʯʥʳʝ ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ (ʦʧʨʦʩʳ-ʜʦʧʨʦʩʳ, ʠʩʩʣʝʜʦʚʘʥʠʝ-

ʵʢʩʧʝʨʪʠʟʘ)è [8 , ʩ. 38]. 

ʂʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ, ʚ ʋʇʂ ʂʈ ʩʪʘʜʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʙʳʣʘ 

ʧʝʨʝʬʦʨʤʘʪʠʨʦʚʘʥʘ ʥʘ ʩʪʘʜʠʶ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʩʫʜʝʙʥʦʡ ʩʪʘʜʠʝʡ 

ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ çʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè [9]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 8 ʩʪ. 5 ʋʇʂ ʂʈ ʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ-ʫʛʦʣʦʚʥʦʝ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʤʦʤʝʥʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʘ ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʠ ʧʨʦʩʪʫʧʢʦʚ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʢʫʨʦʨʦʤ ʤʘʪʝʨʠʘʣʦʚ ʜʝʣʘ ʚ ʩʫʜ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʝʛʦ ʧʦ 

ʩʫʱʝʩʪʚʫ. 

ʉʪʘʜʠʷ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʭʚʘʯʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠ 

ʨʝʰʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʠ (ʠʣʠ) ʜʝʣʫ ʦ ʧʨʦʩʪʫʧʢʝ ʚ ʭʦʜʝ 

ʝʛʦ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʀʪʘʢ, ʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʪʘʜʠʷ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʝʛʠʩʪʨʘʮʠʶ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ ʦʨʛʘʥʘ 

ʛʦʩʫʜʘʨʩʪʚʘ ʟʘʷʚʣʝʥʠʡ, ʩʦʦʙʱʝʥʠʡ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʝ ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʡʩʪʚʠʡ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ 

ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʠ (ʠʣʠ) ʜʝʣʫ ʦ ʧʨʦʩʪʫʧʢʝ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʝʣʘ ʚ ʩʫʜ ʣʠʙʦ 

ʧʨʝʢʨʘʱʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ (ʠʣʠ) ʜʝʣʘ ʦ ʧʨʦʩʪʫʧʢʝ. 

ʀʟ ʯ. 1. ʩʪ. 149 ʚʳʪʝʢʘʶʪ ʧʦʚʦʜʳ ʢ ʥʘʯʘʣʫ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʜ ʧʦʚʦʜʘʤʠ 

ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʜʦʩʪʘʪʦʯʥʳʝ ʜʘʥʥʳʝ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʧʨʠʟʥʘʢʠ 

ʧʨʝʩʪʫʧʣʝʥʠʷ  ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʘ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʠʩʢʣʶʯʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʦ ʜʝʣʫ. ʀʤʠ ʷʚʣʷʶʪʩʷ:  

ï ʟʘʷʚʣʝʥʠʷ, ʩʦʦʙʱʝʥʠʷ ʦ ʩʦʚʝʨʰʝʥʥʦʤ ʧʨʝʩʪʫʧʣʝʥʠʠ ʣʠʙʦ ʧʨʦʩʪʫʧʢʝ; 

ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʦʚʝʨʰʝʥʥʦʤ ʧʨʝʩʪʫʧʣʝʥʠʠ, ʧʨʦʩʪʫʧʢʝ; 

ï ʧʦʩʪʫʧʣʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʠ ʜʝʣ ʦ ʧʨʦʩʪʫʧʢʘʭ; 

ï ʧʦʩʪʫʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ [13]. 

ɼʝʡʩʪʚʫʶʱʠʡ ʋʇʂ ʂʈ ʫʥʠʬʠʮʠʨʦʚʘʣ ʩʪʨʫʢʪʫʨʫ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʧʦʣʥʦʤʦʯʝʥʥʦʝ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ ʦʨʛʘʥʘ ʜʦʟʥʘʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴ ʥʝ ʧʨʠʥʠʤʘʶʪ ʪʘʢʠʝ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʢʘʢ ʦ ʧʨʠʚʣʝʯʝʥʠʠ ʣʠʮʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʚʠʥʷʝʤʦʛʦ, ʦ ʧʨʝʜʲʷʚʣʝʥʠʠ 

ʦʙʚʠʥʝʥʠʷ, ʦ ʩʦʩʪʘʚʣʝʥʠʠ ʦʙʚʠʥʠʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ. ʉʯʠʪʘʷ ʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʟʘʛʨʦʤʦʞʜʝʥʥʳʤ, ʠ ʥʝ ʧʨʦʷʚʣʷʷ ʙʶʨʦʢʨʘʪʠʟʤ, ʟʘʢʦʥʦʜʘʪʝʣʴ ʦʩʪʘʥʦʚʠʣʩʷ ʣʠʰʴ ʥʘ ʜʚʫʭ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʨʝʰʝʥʠʷʭ - ɻ ʪʦ çʫʚʝʜʦʤʣʝʥʠʠ ʦ ʧʦʜʦʟʨʝʥʠʠè ʠ çʦʙʚʠʥʠʪʝʣʴʥʳʡ ʘʢʪè.  
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ʂʘʢ ʧʠʰʝʪ ʃ. ɺ. ɻʦʣʦʚʢʦ: çʀʥʩʪʠʪʫʪ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʚʠʥʷʝʤʦʛʦ, ʧʦʤʠʤʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ (ʧʨʝʜʲʷʚʣʝʥʠʝ ʦʙʚʠʥʝʥʠʷ), ʨʝʰʘʣ ʠ ʜʨʫʛʫʶ ʟʘʜʘʯʫ ʩʫʛʫʙʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ ð ʧʦʟʚʦʣʷʣ ʧʫʪʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʚʠʥʷʝʤʦʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʢʨʫʛʘ ʣʠʮ (ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠ ʩʦʫʯʘʩʪʠʠ) ʩʬʦʨʤʠʨʦʚʘʪʴ ʢ ʦʢʦʥʯʘʥʠʶ ʨʘʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʜʣʝʞʘʱʠʝ ʧʨʝʜʝʣʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʢʨʫʛʫ ʣʠʮè [10, ʩ. 35]. 

ʅʘʯʘʣʦʤ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʛʣʘʩʥʦ ʋʇʂ ʂʈ ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪ ʨʝʛʠʩʪʨʘʮʠʠ 

ʟʘʷʚʣʝʥʠʷ, ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʝ ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ ʧʨʝʩʪʫʧʣʝʥʠʠ ʠ 

ʧʨʦʩʪʫʧʢʦʚ. 

ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ ð ɻ ʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʫʶ 

ʚʥʦʩʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʥʘʯʘʣʝ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ, ʜʚʠʞʝʥʠʠ 

ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ (ʠʣʠ) ʜʝʣʘ ʦ ʧʨʦʩʪʫʧʢʘʭ, ʟʘʷʚʠʪʝʣʷʭ ʠ ʫʯʘʩʪʥʠʢʘʭ ʫʛʦʣʦʚʥʦʛʦ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ (ʧ. 9 ʩʪ.5 ʋʇʂ ʂʈ) . 

ʉ ʧʦʟʠʮʠʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ çʵʣʝʢʪʨʦʥʠʢʘè - ʥʘʫʢʘ ʦʙ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ  [11, ʩ. 1187]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʮʠʬʨʦʚʠʟʘʮʠʶ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʇʨʝʟʠʜʝʥʪ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʩʚʦʝʤ ʚʳʩʪʫʧʣʝʥʠʠ ʥʘ ʧʝʨʚʦʤ ʟʘʩʝʜʘʥʠʠ 

ʉʦʚʝʪʘ ʧʦ ʩʫʜʝʙʥʦʡ ʨʝʬʦʨʤʝ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩʢʘʟʘʣ: çɼʦʣʛʦʝ ʚʨʝʤʷ 

ʥʝ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʧʝʨʝʭʦʜʘ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ. ʈʝʰʝʥʠʷ ʠ ʧʨʠʛʦʚʦʨʳ 

ʩʫʜʝʡ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʩʘʡʪʘʭ ʮʠʬʨʦʚʠʟʠʨʫʶʪʩʷ ʚʳʙʦʨʦʯʥʦè [12]. 

ɺʳʩʢʘʟʘʥʥʘʷ ʨʝʯʴ ʇʨʝʟʠʜʝʥʪʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʜʦʣʞʥʘ ʧʦʩʣʫʞʠʪʴ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʥʘʯʠʥʘʷ ʩʦ ʩʪʘʜʠʠ ʜʦʩʫʜʝʙʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʚʝʨʰʠʪʴʩʷ  ʠʩʧʦʣʥʝʥʠʝʤ ʧʨʠʛʦʚʦʨʘ.  

ʋʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ 

ʜʝʡʩʪʚʠʡ ʠ ʨʝʰʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʠ (ʠʣʠ) ʜʝʣʫ ʦ 

ʧʨʦʩʪʫʧʢʝ ʚ ʭʦʜʝ ʝʛʦ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʠ ʠʩʧʦʣʥʝʥʠʷ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʩʫʜʴʠ, ʨʝʰʝʥʠʷ ʩʫʜʘ. ɺʳʪʝʢʘʶʱʠʝ ʠʟ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʪʘʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ:  

1) ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʨʝʰʝʥʠʷ, ʫʧʦʣʥʦʤʦʯʝʥʥʦʛʦ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʦʨʛʘʥʘ 

ʜʦʟʥʘʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʨʝʰʝʥʠʷ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʩʫʜʴʠ ʚ ʜʦʩʫʜʝʙʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ;  

2) ʨʝʰʝʥʠʷ ʩʫʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʩʪʘʥʮʠʷʭ;  

3) ʠʩʧʦʣʥʝʥʠʝ ʥʘʢʘʟʘʥʠʡ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʦʪʨʘʞʝʥʠʝ ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʠ ʧʨʦʩʪʫʧʢʦʚ.  

ɺʥʝʜʨʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʋʇʂ ʂʈ, ʟʘʢʣʘʜʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʫʪʴ ʜʚʠʞʝʥʠʷ 

ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʠ (ʠʣʠ) ʜʝʣ ʦ ʧʨʦʩʪʫʧʢʘʭ, ʘ ʢʘʢ ʚʝʨʥʦ ʦʪʤʝʯʘʝʪ ʊ. ʄ. ɸʰʫʨʘʣʠʝʚʘ: çʆʥ 

ʬʦʨʤʠʨʫʝʪ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʫʶ ʩʪʘʪʠʩʪʠʢʫ ʚ ʩʪʨʘʥʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚ ʩʪʨʘʥʝè [13, ʩ. 64]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʥʘʫʢʝ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʦʝ ʧʦʥʠʤʘʥʠʝ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ.  

ʇʦ ʤʥʝʥʠʶ ɸ. ʉ. ɸʣʝʢʩʘʥʜʨʦʚʘ, ʃ. ʄ. ɺʦʣʦʜʠʥʦʡ, ʖ. ɺ. ɼʝʨʠʰʝʚʘ, ɸ. ʇ. ʂʨʫʛʣʠʢʦʚʘ ʠ 

ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʩʪʘʜʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʥʝ ʥʫʞʥʘ, ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ 

ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʢʦʤʧʝʪʝʥʪʥʳʝ ʦʨʛʘʥʳ ʟʘʷʚʣʝʥʠʷ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚ 

ʨʝʝʩʪʨʝ ʜʦʩʫʜʝʙʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ (ʈɼʇ). ɸ. ɸ. ɸʣʝʢʩʘʥʜʨʦʚ ʦʪʤʝʯʘʝʪ: çɼʦʩʫʜʝʙʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʝʜʝʥʦ ʢ ʩʙʦʨʫ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ çʬʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚè ʩʪʦʨʦʥʘʤʠ ʦʙʚʠʥʝʥʠʷ ʠ ʟʘʱʠʪʳ. ʆʥʦ ʦʛʨʘʥʠʯʝʥʦ 
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ʣʠʰʴ ʩʨʦʢʘʤʠ ʜʘʚʥʦʩʪʠ, ʘ ʟʥʘʯʠʪʴ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʩʦʯʪʝʪ 

ʥʫʞʥʳʤ ʧʨʝʜʲʷʚʠʪʴ ʦʙʚʠʥʝʥʠʝ ʠ ʥʘʧʨʘʚʠʪʴ ʜʝʣʦ ʚ ʩʫʜ (ʩʪ. 9.2, 12.1) [14-18]. 

ʀ, ʢʘʢ ʚʝʨʥʦ ʟʘʤʝʪʠʣ ʇ. ʇ. ʀʱʝʥʢʦ, ʩʫʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʚ ʥʳʥʝʰʥʝʤ ʝʛʦ ʚʠʜʝ ʜʦʣʞʥʦ ʙʳʪʴ ʣʠʢʚʠʜʠʨʦʚʘʥʦ ʢʘʢ 

çʧʝʨʝʞʠʪʦʢ ʪʦʪʘʣʠʪʘʨʠʟʤʘè, ʚʤʝʩʪʝ ʩ çʚʣʘʩʪʴʶè ʩʣʝʜʦʚʘʪʝʣʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʋʛʦʣʦʚʥʦ-

ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʢʦʜʝʢʩʳ ʪʘʢʠʭ ʩʪʨʘʥ, ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ, ʋʢʨʘʠʥʘ ʚ ʯʘʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ɽʜʠʥʦʛʦ ʨʝʝʩʪʨʘ ʜʦʩʫʜʝʙʥʳʭ ʨʘʩʩʣʝʜʦʚʘʥʠʡ ʇ. ʇ. ʀʱʝʥʢʦ ʧʠʩʘʣ: çʇʨʝʜʣʘʛʘʝʤʳʡ ʥʦʚʳʡ 

ʧʦʨʷʜʦʢ ʥʘʯʘʣʘ ʜʦʩʫʜʝʙʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʯʘʩʪʠʯʥʳʤ ʨʝʰʝʥʠʝʤ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ. ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʨʝʭʦʜ çʩ ʙʫʤʘʞʥʦʡè ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ 

ʨʝʛʠʩʪʨʘʮʠʶ ʩʦʦʙʱʝʥʠʡ ʦ ʧʨʝʩʪʫʧʣʝʥʠʡ - ʚʝʩʴʤʘ ʨʘʟʫʤʥʘʷ ʠʜʝʷ, ʢʦʪʦʨʫʶ ʩʣʝʜʦʚʘʣʦ ʙʳ 

ʦʩʫʱʝʩʪʚʠʪʴ ʫʞʝ ʜʘʚʥʦ. ʕʪʦ ʧʨʠʜʘʣʦ ʙʳ ʦʧʪʠʤʠʟʠʨʫʝʤʳʤ ʧʨʦʮʝʜʫʨʘʤ ʙʦʣʴʰʫʶ ʯʝʪʢʦʩʪʴ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ. ʆʜʥʘʢʦ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ, ʷʚʣʷʝʪʩʷ ʣʠ ʧʨʝʜʣʘʛʘʝʤʳʡ 

ʧʦʨʷʜʦʢ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʠ ʚ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʩʤʳʩʣʝ, ʥʝ ʩʪʦʣʴ ʦʜʥʦʟʥʘʯʝʥ [17, ʩ. 

91].  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʉ. ɺ. ɺʣʘʩʦʚʘ ʧʠʰʝʪ: çʉʦʭʨʘʥʝʥʠʝ ʵʪʘʧʘ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ, 

ʢʘʢ ʠ ʚʩʝʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʚʦʚʩʝ ʥʝ ʷʚʣʷʝʪʩʷ çʮʠʬʨʦʚʠʟʘʮʠʝʡ ʘʨʭʘʠʢʠè, ʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʝʡ ʜʦʩʫʜʝʙʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸʨʭʘʠʯʥʳ ʣʠʰʴ ʧʠʩʴʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʬʦʨʤʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ 

ʜʦʧʫʩʪʠʤʦʩʪʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʪʘʪʴʩʷ [18, ʩ. 95].  

ʃ. ɸ. ɺʦʩʢʦʙʠʪʦʚʘ ʦʪʤʝʯʘʝʪ: çʄʦʜʝʨʥʠʟʘʮʠʷ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʘ 

ʧʨʠʯʠʥʷʪʴ ʫʱʝʨʙ ʠ ʩʪʘʥʦʚʠʪʴʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʟʥʘʯʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʡ ʠʣʠ ʵʪʘʧʦʚ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʥʠʤʘʝʤʳʝ ʤʝʨʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʠ ʫʩʠʣʠʪʴ, ʘ ʥʝ ʩʥʠʟʠʪʴ ʛʘʨʘʥʪʠʠ ʧʨʘʚ ʠ ʩʚʦʙʦʜ 

ʯʝʣʦʚʝʢʘ, ʚʦʚʣʝʢʘʝʤʦʛʦ ʚ ʧʨʦʮʝʩʩʫʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴè [19, ʩ. 97]. 

ʉ ʘʢʢʫʨʘʪʥʦʩʪʴʶ ʚʥʝʜʨʝʥʠʷ ʚ ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʥʦʩʠʪʩʷ 

ʅ. ɸ. ɹʦʛʜʘʥʦʚʠʯ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʘ ʧʠʰʝʪ: çʆʩʤʳʩʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʠ ʧʨʠʨʦʜʳ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʢʦʣʴʢʫ ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʜʦʣʞʝʥ 

ʷʚʣʷʪʴʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʘ ʝʛʦ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʤʠʥʘʥʪʥʦʡ.  

ʆʜʥʘʢʦ, ʧʦʜʦʙʥʳʝ ʚʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʫʤʥʳʤʠ ʠ ʧʦʩʪʝʧʝʥʥʳʤʠ ʩ ʫʯʝʪʘ ʦʧʳʪʘ 

ʟʘʨʫʙʝʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚ. ʅʝʦʙʭʦʜʠʤ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʙʳ ʠʤʝʣ ʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴ, 

ʩʧʦʩʦʙʥʫʶ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʧʫʩʪʫʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʝʩʫʨʩè [20, ʩ. 98]. 

ʆ. ʈ. ʄʠʭʘʡʣʝʥʢʦ ʙʫʜʫʯʠ ʧʨʦʪʠʚʥʠʢʦʤ ʦʪʢʘʟʘ ʦʪ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ 

ʫʪʚʝʨʞʜʘʝʪ: çɿʘ ʩʯʝʪ ʦʪʩʫʪʩʪʚʠʷ ʬʠʣʴʪʨʘ ʜʣʷ ʦʪʩʝʠʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʩʦʜʝʨʞʠʪ 

ʩʚʝʜʝʥʠʡ ʦ ʩʦʙʳʪʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʧʨʦʠʟʦʡʜʝʪ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʫʛʦʣʦʚʥʳʭ 

ʜʝʣ.  

ʉʣʝʜʦʚʘʪʝʣʠ ʠ ʜʦʟʥʘʚʘʪʝʣʠ ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʙʫʜʫʪ ʧʝʨʝʛʨʫʞʝʥʳ ʣʠʰʥʝʡ ʟʘʙʦʪʦʡ ʧʦ 

ʟʘʷʚʣʝʥʠʝʤ ʠ ʩʦʦʙʱʝʥʠʷʤ, ʥʝ ʠʤʝʶʱʠʤ ʢʨʠʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʩʩʣʝʜʦʚʘʥʠʶ ʧʨʝʩʪʫʧʣʝʥʠʡè [21, ʩ. 65]. ʄʳ ʥʝ ʤʦʞʝʤ 

ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʤʥʝʥʠʝʤ ʆ. ʈ. ʄʠʭʘʡʣʝʥʢʦ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʟʠʮʠʷʤ: 

ʅʝ ʦʪʢʣʘʜʳʚʘʷ ʥʠ ʦʜʥʦ ʫʛʦʣʦʚʥʦʝ ʜʝʣʦ ʠ (ʠʣʠ) ʜʝʣʦ ʦ ʧʨʦʩʪʫʧʢʘʭ, ʩʣʝʜʦʚʘʪʝʣʴ, 

ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ ʦʨʛʘʥʘ ʜʦʟʥʘʥʠʷ, ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʩʣʝʜʩʪʚʝʥʥʳʝ 

ʜʝʡʩʪʚʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʦʤ ʠʭ ʧʨʦʚʝʜʝʥʠʷ, ʜʘʥʥʳʝ ʩʫʙʲʝʢʪʳ ʚʳʥʦʩʷʪ ʨʝʰʝʥʠʷ:  

ʘ) ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ;  
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ʙ) ʦ ʚʳʥʝʩʝʥʠʠ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʧʦʜʦʟʨʝʥʠʠ ʚ ʩʦʚʝʨʰʝʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ (ʠʣʠ) 

ʧʨʦʩʪʫʧʢʘ. 

ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʛʦʣʦʚʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʣʦʞʥʳʡ ʜʦʥʦʩ (ʩʪ. 329). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʘʟʘ ʦʪ ʩʪʘʜʠʠ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ, ʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʙʫʜʝʪ ʧʨʦʟʨʘʯʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ [20; 21]. 

ʅʘ ʦʩʥʦʚʝ ʠʟʣʦʞʝʥʥʦʛʦ ʤʳ ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 

ʇʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʧʝʨʝʜʘʪʴ ʚ 

ʩʣʝʜʫʶʱʝʡ ʨʝʜʘʢʮʠʠ: çɼʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʪʘʜʠʷ 

ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʨʝʛʠʩʪʨʘʮʠʶ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʜʦʣʞʥʦʩʪʥʳʤ 

ʣʠʮʦʤ ʦʨʛʘʥʘ ʛʦʩʫʜʘʨʩʪʚʘ ʟʘʷʚʣʝʥʠʡ, ʩʦʦʙʱʝʥʠʡ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʝ ʚ ɽʜʠʥʦʤ 

ʨʝʝʩʪʨʝ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ 

ʢʦʥʢʨʝʪʥʦʤʫ ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʠ (ʠʣʠ) ʜʝʣʫ ʦ ʧʨʦʩʪʫʧʢʝ ʜʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʝʣʘ ʚ 

ʩʫʜ ʣʠʙʦ ʧʨʝʢʨʘʱʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ (ʠʣʠ) ʜʝʣʘ ʦ ʧʨʦʩʪʫʧʢʝè. 

ʀʩʭʦʜʷ ʠʟ ʧʨʦʮʝʩʩʘ ʜʚʠʞʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ (ʠʣʠ) ʜʝʣʘ ʦ ʧʨʦʩʪʫʧʢʝ ʚ ɽʈʇʇ, ʧ. 51 

ʩʪ. 5 ʋʇʂ ʂʈ ʧʝʨʝʜʘʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʨʝʜʘʢʮʠʠ: çʋʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʨʝʰʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ 

ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʠ (ʠʣʠ) ʜʝʣʫ ʦ ʧʨʦʩʪʫʧʢʝ ʚ ʭʦʜʝ ʝʛʦ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʫʜʝʙʥʦʛʦ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʠ ʠʩʧʦʣʥʝʥʠʷ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʩʫʜʴʠ, ʨʝʰʝʥʠʷ ʩʫʜʘè. 

 

ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʇʨʘʚʦʚʘʷ ʧʦʣʠʪʠʢʘ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠè ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʂʈ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʮʝʣʴʶ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʚʳʰʝʥʠʝ ʝʛʦ 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ 

ʙʫʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʤʘʪʝʨʠʘʣʘʤ ʜʝʣʘ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ ʢʘʢ ʥʦʚʦʛʦ ʵʪʘʧʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʛʦʣʦʚʥʦʤ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʙʣʝʛʯʠʪ ʨʘʙʦʪʫ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝʟʘʚʠʩʠʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʣʠʯʥʦʩʪʠ, ʥʘʫʯʠʪ 

ʧʨʠʥʠʤʘʪʴ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ ʠ ʜʝʡʩʪʚʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʆʩʥʦʚʥʘʷ 

ʩʫʱʥʦʩʪʴ ʠ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ð ɻ ʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ, ʭʨʘʥʝʥʠʝ, ʦʙʨʘʙʦʪʢʘ ʠ 

ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʫʯʝʪ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ʧʦ ʧʦʚʦʜʫ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʦʨʤʳ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦ ʚʦʧʨʦʩʘʤ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ. ɸʚʪʦʨ 

ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩʫʙʲʝʢʪʦʤ 

ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʛʦʣʦʚʥʦʤʫ ʜʝʣʫ ʧʦʟʚʦʣʷʝʪ ʥʳʥʝ ʧʨʝʜʩʪʘʚʠʪʴ ʮʠʬʨʦʚʳʝ ʧʨʦʜʫʢʪʳ 

(ʩʫʜʝʙʥʳʝ ʘʢʪʳ) ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ ʠ ʥʠʚʝʣʠʨʦʚʘʪʴ ʢʦʨʨʫʧʮʠʦʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, 

ʧʦʚʳʰʝʥʠʶ ʙʦʣʴʰʝʛʦ ʜʦʚʝʨʠʷ ʢ ʩʫʜʝʙʥʳʤ ʦʨʛʘʥʘʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʉ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʮʠʦʥʘʣʠʟʠʨʫʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʚʥʝʜʨʷʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʫʜʝʙʥʳʭ 

ʨʝʰʝʥʠʡ.  

 

Abstract. The article raises questions about the need to introduce information technologies 

into the criminal justice of the Kyrgyz Republic in the context of digital transformation. The author 

believes that the goal of criminal proceedings for the implementation of the concept of legal 

informatization in the Kyrgyz Republic is the introduction of digital technologies in criminal 

proceedings, increasing its transparency, reducing the time frame of the criminal process, as well as 

optimizing the cost of paperwork and providing access to the case materials online. The use of 
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digitalization as a new stage of information technology in criminal proceedings makes it possible to 

significantly improve the quality and efficiency of criminal proceedings, as well as facilitate 

the work of law enforcement officers, contributing to the formation of an independent information 

personality, teach them to make the right decisions and effectively use information resources. 

The main essence and role of information technology is the provision, storage, processing and 

perception of information and its accounting. The object of the research is a set of public relations 

regarding the informatization of criminal proceedings in the context of the introduction of digital 

technologies. The subject of the research is the norms of criminal procedure legislation on 

the implementation of electronic justice in Kyrgyzstan. The author came to the conclusion that 

the demand in making procedural decisions by the subject of a criminal investigation now makes it 

possible to present digital products (judicial acts) in electronic format and neutralize corruption 

components, increase greater confidence in the judiciary, ensuring the transparency of legal 

proceedings. With the help of digital technologies, information processes are rationalized, 

automated systems for making electronic court decisions are being introduced. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ,  
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ð ɻ ʪʦ 

ʪʨʝʙʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʚ ʮʠʬʨʦʚʫʶ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄʳ ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚ ʠ 

ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʫʯʘʩʪʥʠʢʦʚ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʯʠʪʳʚʘʷ ʠʥʪʝʨʝʩʳ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʧʨʘʚʦʩʫʜʠʷ ð ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʚ ʛʨʘʞʜʘʥ ʧʨʠ ʠʭ 

ʦʙʨʘʱʝʥʠʠ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʠ ʩʫʜʳ. 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢʪʦʨ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʪʢʨʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʅʘʰʘ ʩʪʨʘʥʘ ʧʨʠʥʷʣʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʅʘʮʠʦʥʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʥʘ 2018-2040 ʛʦʜʳ, ʛʜʝ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ ʢʦʥʪʫʨʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʩʪʨʘʥʳ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʜʦʧʦʣʥʷʝʪ ʠ ʨʘʩʰʠʨʷʝʪ ʧʨʦʛʨʘʤʤʫ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ, ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʩʥʦʚʳ ʧʨʦʮʝʩʩʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʪʨʘʥʳ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷʤ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʠ 

ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ. ʂʦʥʮʝʧʮʠʷ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, 

ʫʪʚʝʨʞʜʝʥʥʘʷ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʪ 17 ʦʢʪʷʙʨʷ 1997 ʛ ʋʇ ˉ285, 

ʜʝʢʣʘʨʠʨʦʚʘʣʘ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ, ʩʪʝʧʝʥʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʝʰʝʥʠʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʂʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ çʎʠʬʨʦʚʦʡ ʂʳʨʛʳʟʩʪʘʥ 2019-

2023è, ʦʜʦʙʨʝʥʥʦʡ ʨʝʰʝʥʠʝʤ ʉʦʚʝʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʪ 14 ʜʝʢʘʙʨʷ 

2018 ʛ ˉ2, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʝʡ 6 ɿʘʢʦʥʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆʙ ʵʣʝʢʪʨʦʥʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠè, ʩʪ. 10 ʠ ʩʪ. 17 ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ɿʘʢʦʥʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠè. 
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ɺ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ çʎʠʬʨʦʚʦʡ ʂʳʨʛʳʟʩʪʘʥ 

2019-2023è, ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʦʪ 15 ʬʝʚʨʘʣʷ 2019 ʛ, 

ʫʪʚʝʨʜʠʣʘ çʜʦʨʦʞʥʫʶ ʢʘʨʪʫè, ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʜʣʷ 

ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ çʎʠʬʨʦʚʦʡ ʧʨʘʚʦʧʦʨʷʜʦʢ ʠ ʧʨʘʚʦʩʫʜʠʝè. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ ʮʠʬʨʦʚʠʟʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ, ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʩʦʜʝʡʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ, ʢ 

ʵʣʝʤʝʥʪʘʤ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʮʝʩʩʫʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʦʚʳʭ 

ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʨʝʞʠʤʝ 

ʚʠʜʝʦʩʚʷʟʠ (ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʜʦʧʨʦʩ). 

ʇʨʦʚʦʜʠʤʘʷ ʩʫʜʝʙʥʦ-ʧʨʘʚʦʚʘʷ ʨʝʬʦʨʤʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʠʤʝʝʪ ʮʝʣʴʶ 

ʘʢʪʠʚʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ, 

ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʨʝʞʜʝʥʠʡ ʠ ʛʨʘʞʜʘʥ ʥʘ ʦʩʥʦʚʝ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʋʇʂ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʤʦʤʝʥʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʷʚʣʝʥʠʷ, ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʝ ʚ ɽʜʠʥʦʤ 

ʨʝʝʩʪʨʝ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ (ʠʣʠ) ʧʨʦʩʪʫʧʢʦʚ. 

ʇʨʠʥʷʪʠʝ ʟʘʷʚʣʝʥʠʷ, ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ ʠʣʠ ʧʨʦʩʪʫʧʢʘʭ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ 

ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ ʟʘʷʚʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʝʤʫ ʭʦʜ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ: 

ʦ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ ʠ ʨʝʰʝʥʠʷʭ, ʜʚʠʞʝʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʠʟʙʘʚʣʷʝʪ ʦʨʛʘʥʳ ʩʣʝʜʩʪʚʠʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʢʘʟʘ ʦʪ ʚʦʟʙʫʞʜʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠʣʠ 

ʦʩʪʘʚʣʷʪʴ ʠʭ ʙʝʟ ʜʚʠʞʝʥʠʷ, ʪʨʘʪʠʪʴ ʩʨʦʢʠ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʜʦʦʬʦʨʤʣʝʥʠʝ ʧʦʜʘʚʘʝʤʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨ. 

ʄʝʞʜʫ ʪʝʤ, ʜʣʷ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʥʝ 

ʪʦʣʴʢʦ ʦ ʩʧʦʩʦʙʝ ʧʦʜʘʯʠ ʩʦʦʙʱʝʥʠʷ, ʥʦ ʠ ʦ ʝʛʦ ʦʬʠʮʠʘʣʴʥʦʤ ʧʨʠʥʷʪʠʠ ʠ ʥʝʤʝʜʣʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʢʘʢ ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʝʩʪʫʧʣʝʥʠʠ, ʯʪʦʙʳ ʜʦʩʫʜʝʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʳʣʦ 

ʦʩʫʱʝʩʪʚʣʝʥʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʧʦʣʥʦ. 

ʋʣʫʯʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɽʜʠʥʳʡ ʨʝʝʩʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡè ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʩʪʝʤʳ çɽʜʠʥʳʡ ʨʝʝʩʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʠ ʧʨʦʩʪʫʧʢʦʚè ʦʜʥʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʦʚʘʮʠʡ ʜʝʡʩʪʚʫʶʱʝʛʦ ʋʇʂ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ.  

ɺ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʥʠʤʠ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʰʘʛʦʚ ʷʚʣʷʶʪʩʷ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʥʘʨʫʰʝʥʠʷʤ, ʚʥʝʜʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çɽʜʠʥʳʡ ʨʝʝʩʪʨ ʥʘʨʫʰʝʥʠʡè, çʈʦʟʳʩʢè, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ çɽʜʠʥʳʡ ʨʝʝʩʪʨ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚè, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ ʩʙʦʨʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʧʦ ʣʠʮʘʤ, ʦʙʲʷʚʣʝʥʥʳʤ ʚ ʨʦʟʳʩʢ. 

ɺ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʢʦʜʝʢʩʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 1999 ʛ ʙʳʣ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʠʥʩʪʠʪʫʪ ʧʦʥʷʪʳʭ, ʢʦʪʦʨʳʡ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʝʱʝ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʇʦʥʷʪʳʝ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʷʤʫʶ ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʧʨʘʚʘ ʠ 

ʩʚʦʙʦʜʳ ʯʝʣʦʚʝʢʘ ʠ ʛʨʘʞʜʘʥʠʥʘ, ʘ ʪʘʢʞʝ ʩʣʫʞʠʣʠ ʥʝʢʦʡ ʛʘʨʘʥʪʠʝʡ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʣʝʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʚʣʝʯʝʥʠʝ ʥʝ 

ʤʝʥʝʝ ʜʚʫʭ ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʠʩʭʦʜʝ ʜʝʣʘ ʛʨʘʞʜʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʥʷʪʳʭ ʜʦʩʪʘʚʠʣʘ ʪʨʫʜʥʦʩʪʠ ʩʣʝʜʦʚʘʪʝʣʝʤ, ʦʩʦʙʝʥʥʦ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʠ ʚ ʦʪʜʝʣʝʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʣʠʩʴ ʚʳʤʳʰʣʝʥʥʳʝ, ʜʝʞʫʨʥʳʝ ʧʦʥʷʪʳʝ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ 

ʚʳʩʪʫʧʘʣʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʧʦ ʜʝʣʫ. 

ɺ ʜʝʡʩʪʚʫʶʱʝʤ ʋʇʂ ʂʈ ʚʤʝʩʪʦ ʧʦʥʷʪʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʘʫʜʠʦ-ʚʠʜʝʦ ʬʠʢʩʘʮʠʷ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʣʝʜʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. ɿʘʢʦʥʦʜʘʪʝʣʴ ʨʝʰʠʣ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʥʩʪʠʪʫʪʘ ʧʦʥʷʪʳʭ 
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ʚ ʧʦʣʴʟʫ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʬʠʢʩʘʮʠʠ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ɸʫʜʠʦ ʠ 

ʚʠʜʝʦ ʬʠʢʩʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʟʘʧʝʯʘʪʣʝʪʴ ʩʣʝʜʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʚ ʭʦʜʝ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ. 

ʕʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʪʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ 

ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʚ ʩʝʙʝ ʧʝʨʝʭʦʜ ʥʘ ʬʠʢʩʘʮʠʶ ʭʦʜʘ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ, ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ  ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʵʣʝʢʪʨʦʥʦʤ ʚʠʜʝ, ʧʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʨʝʞʠʤʝ ʚʠʜʝʦʩʚʷʟʠ, ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʇʦʣʦʞʝʥʠʝ ʦʙ ʀʉ 

"ʕʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʘʭ" ʜʣʷ ʦʨʛʘʥʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʦʝʥʥʳʭ ʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʭ ʚʝʜʦʤʩʪʚ ʠ ʪ.ʜ. 

ɿʘʢʨʝʧʣʝʥʠʝ ʚ ʋʇʂ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʨʦʩʘ ʧʦʪʝʨʧʝʚʰʝʛʦ, ʩʚʠʜʝʪʝʣʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʙʣʶʜʝʥʠʷ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ 

ʩʨʦʢʦʚ ʨʘʩʩʤʦʪʨʝʥʠʷ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʚ ʩʫʜʘʭ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʪʨʦ ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʣʠʮ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦʵʪʦʤʫ 

ʟʘʢʦʥʦʜʘʪʝʣʴ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʦʣʦʞʝʥʠʷʭ 

ʂʦʥʩʪʠʪʫʮʠʠ ʧʨʠʥʮʠʧʘ ʚʝʨʭʦʚʝʥʩʪʚʘ ʧʨʘʚʘ ʠ  ʟʘʢʦʥʥʦʩʪʠ, ʦʟʥʘʯʘʶʱʝʛʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʠʩʪʝʤ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʷʭ  ʠ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʤ ʟʘʢʦʥʦʤ.  

ɺ ʥʦʨʤʘʭ ʩʪʘʪʝʡ 193-194 ʋʇʂ ʂʈ ʢ ʧʨʠʤʝʥʝʥʠʶ ʟʚʫʢʦ- ʠ ʚʠʜʝʦʟʘʧʠʩʠ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʨʝʞʠʤʝ ʚʠʜʝʦʩʚʷʟʠ) ʦʪʥʝʩʝʥʳ  ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʨʦʩʘ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ; ʩʣʝʧʳʭ, ʥʝʛʨʘʤʦʪʥʳʭ, ʤʘʣʦʛʨʘʤʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʥʝ 

ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʦʯʝʩʪʴ ʟʘʧʠʩʠ ʩʚʦʠʭ ʧʦʢʘʟʘʥʠʡ ʚ ʧʨʦʪʦʢʦʣʝ ʜʦʧʨʦʩʘ; ʣʠʮ, ʜʦʧʨʘʰʠʚʘʝʤʳʭ 

ʯʝʨʝʟ ʧʝʨʝʚʦʜʯʠʢʘ;) ʦʙʚʠʥʷʝʤʳʭ ʧʦ ʜʝʣʘʤ ʦʙ ʦʩʦʙʦ ʪʷʞʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʷʭ; ʣʠʮ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʢʩʧʝʨʪʘʤʠ-ʧʩʠʭʠʘʪʨʘʤʠ; ʧʨʠ ʜʘʯʝ ʧʨʠʟʥʘʪʝʣʴʥʳʭ ʧʦʢʘʟʘʥʠʡ 

ʧʦʜʦʟʨʝʚʘʝʤʳʤʠ, ʦʙʚʠʥʷʝʤʳʤʠ ʦ ʩʦʚʝʨʰʝʥʠʠ ʠʤʠ ʧʨʝʩʪʫʧʣʝʥʠʡ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʜʦʧʨʦʩ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʫʯʘʷʭ: ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʧʨʠʙʳʪʠʷ ʣʠʮʘ ʚ ʦʨʛʘʥ ʜʦʩʫʜʝʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʤʝʩʪʫ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʠ 

(ʠʣʠ) ʜʝʣʘ ʦ ʧʨʦʩʪʫʧʢʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ ʠʣʠ ʧʦ ʜʨʫʛʠʤ ʫʚʘʞʠʪʝʣʴʥʳʤ ʧʨʠʯʠʥʘʤ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʮʘ ʧʨʠ ʩʫʜʝʙʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʜʝʣʘ. 

ʂʘʢ ʧʨʘʚʠʣʴʥʦ ʦʪʤʝʪʠʣʘ ʖ. ɺ. ʍʘʡʯʝʨʢʠʥʘ: çʀʥʪʝʨʥʝʪ ʥʝ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ 

ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʯʠ ʘʫʜʠʦ- ʠ ʚʠʜʝʦʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, Skype ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥ ʚʠʨʫʩʥʳʤ 

ʵʧʠʜʝʤʠʷʤ. ɺ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʦʜʠʣʠʩʴ ʩʣʫʯʘʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʭ ʠ ʟʘʧʠʩʳʚʘʶʱʠʭ ʨʘʟʛʦʚʦʨʳ ʚ Skypeè. ʇʦʵʪʦʤʫ 

ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ, ʟʘʱʠʪʳ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ 

ʩʝʪʷʤ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʠ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʧʨʘʚ 

ʫʯʘʩʪʥʠʢʦʚ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʤʠʤʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʧʨʦʮʝʩʩʫʘʣʴʥʦ-ʧʨʘʚʦʚʫʶ ʩʪʦʨʦʥʫ ʧʨʠʚʣʝʯʝʥʠʷ ʚ 

ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠè [1, ʩ. 34].  

ʄʳ ʩʦʛʣʘʩʥʳ ʩ ʚʳʩʢʘʟʳʚʘʥʠʝʤ ʍʘʡʯʝʨʢʠʥʦʡ ʖ.ɺ. ʦ ʪʦʤ, ʯʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ, ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ  

ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ  ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʩʝʪʷʤ ʠʥʬʦʨʤʘʮʠʠ, 
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ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʠ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʧʨʘʚ ʫʯʘʩʪʥʠʢʦʚ 

ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ.  

ʉʦʛʣʘʩʥʦ ʯ. 1, 2. ʩʪ. 84 ʋʇʂ ʩʚʠʜʝʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʨʦʰʝʥ ʦ ʣʶʙʳʭ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʜʝʣʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʣʠʯʥʦʩʪʠ ʧʦʜʦʟʨʝʚʘʝʤʦʛʦ, ʦʙʚʠʥʷʝʤʦʛʦ, ʧʦʪʝʨʧʝʚʰʝʛʦ ʠ 

ʩʚʦʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʥʠʤʠ ʠ ʜʨʫʛʠʤʠ ʩʚʠʜʝʪʝʣʷʤʠ. 

ʉʚʝʜʝʥʠʷ ʦʙ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʩʧʨʠʥʷʪʳʝ ʣʠʮʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʥʘ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʦʩʥʦʚʝ ʩʦʜʝʡʩʪʚʠʝ ʢʦʤʧʝʪʝʥʪʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʧʦʩʣʝ ʜʦʧʨʦʩʘ ʫʢʘʟʘʥʥʦʛʦ ʣʠʮʘ ʩ ʝʛʦ ʩʦʛʣʘʩʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʚʠʜʝʪʝʣʷ [2]. ʇʨʠʤʝʥʝʥʠʝ ʟʚʫʢʦ- ʠ ʚʠʜʝʦ ʟʘʧʠʩʠ ʧʨʠ ʜʦʧʨʦʩʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʪ. 193 

ʋʇʂ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʨʦʩʘ ʩʚʠʜʝʪʝʣʷ ʟʘʢʨʝʧʣʝʥʘ ʚ ʩʪ. 318.ʋʇʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘʣʴʥʦ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʠʥʬʦʨʤʘʮʠʷ ʩʚʠʜʝʪʝʣʷ, 

ʧʦʣʫʯʝʥʥʘʷ ʧʫʪʝʤ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ (ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʜʦʧʨʦʩ), ʥʝ ʦʪʥʝʩʝʥʘ ʢ ʠʩʪʦʯʥʠʢʘʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ɸ ʪʘʢʞʝ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʘʢʦʥʦʤ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʦʪʣʦʞʝʥʠʷ ʩʫʜʝʙʥʦʛʦ 

ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ 

ʚʚʠʜʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʜʦʧʨʦʩʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʧʦʣʘʜʦʢ. 

ɿʜʝʩʴ ʧʨʠʤʝʯʘʪʝʣʴʥʘ ʩʪʘʪʴʷ ʂ. ɹ. ʂʘʣʠʥʦʚʩʢʦʛʦ, ʊ. ʖ. ʄʘʨʢʝʣʦʚʦʡ 

çɼʦʢʘʟʘʪʝʣʴʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ çʵʣʝʢʪʨʦʥʥʦʡè ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝè, ʚ ʢʦʪʦʨʦʡ 

ʘʚʪʦʨʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ çʵʣʝʢʪʨʦʥʥʘʷè ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʩʝʭ 

ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʨʠʤʠʥʘʣʴʥʦʡ. ʅʝ ʪʦʣʴʢʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʚ ʩʬʝʨʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʩʪ. 272-274 ʋʂ ʈʌ) ʥʦ ʠ ʤʥʦʛʠʝ 

çʪʨʘʜʠʮʠʦʥʥʳʝè ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʳʝ ʜʝʷʥʠʷ ʦʩʪʘʚʣʷʶʪ ʧʦʩʣʝ ʩʝʙʷ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʝʜʳ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ, ʥʘ ʤʘʛʥʠʪʥʳʭ ʠʣʠ ʦʧʪʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʷʭ, ʵʢʨʘʥʘʭ ʤʦʥʠʪʦʨʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʣʝʜʦʚ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ [3, ʩ. 118-123]. 

ʅʝʪ ʩʤʳʩʣʘ ʦʪʨʠʮʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʦʟʜʘʥʠʷ çʕʣʝʢʪʨʦʥʥʦʛʦ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘè ʠ ʪ.ʧ.   

ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʘʙʣʶʜʘʶʪʩʷ, ʪʘʢ ʩʢʘʟʘʪʴ, çʧʝʨʝʛʠʙʳ ʥʘ ʤʝʩʪʘʭè.  

ʊʘʢ, ʉ.ɺ. ɺʣʘʩʦʚʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʨʦʙʦʪ ʫʩʧʝʰʥʦ ʟʘʤʝʥʠʪ ʩʣʝʜʦʚʘʪʝʣʷ. ɺʦʪ 

ʯʪʦ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʧʠʰʝʪ ʩʘʤ ʘʚʪʦʨ: çʇʦʩʢʦʣʴʢʫ çʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷè 

ʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʝʜʳ ï ʩʣʝʜʦʚʘʪʴ ʧʦ ʥʠʤ (ʨʘʩʩʣʝʜʦʚʘʪʴ ʠʭ) ʤʦʞʝʪ ʩʧʝʮʠʘʣʠʩʪ 

ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɺʤʝʩʪʦ ʩʣʝʜʦʚʘʪʝʣʷ, ʩʳʱʠʢʘ, ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʩʤʳʩʣʝ, 

ʩʫʙʲʝʢʪʦʤ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʛʨʘʤʤʠʩʪ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ çʘʥʪʠ-ʭʘʢʝʨè), ʘ ʪʘʢʞʝ çʨʦʙʦʪè (ʢʦʤʧʴʶʪʝʨ)è [4]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʦʚʰʝʩʪʚ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ çʩʧʝʮʠʘʣʴʥʳʝ ʩʣʝʜʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷè, ʪʦ ʝʩʪʴ ʚ ʋʇʂ ʂʈ ʚʢʣʶʯʝʥʳ 

ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʝ ʩʣʝʜʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʩʣʝʜʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʩʣʫʯʘʷʭ, ʝʩʣʠ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʧʦʜʣʝʞʘʱʠʭ ʜʦʢʘʟʳʚʘʥʠʶ ʚ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʬʘʢʪʘʭ, ʥʝ ʠʥʬʦʨʤʠʨʫʷ ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʣʠʮ, 

ʠʥʪʝʨʝʩʳ ʢʦʪʦʨʳʭ ʦʥʠ ʟʘʪʨʘʛʠʚʘʶʪ, ʢʦʛʜʘ ʩʣʝʜʩʪʚʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʫʩʪʘʥʦʚʠʪʴ ʵʪʦ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʚʠʜʝʦ- ʠ ʘʫʜʠʦʟʘʧʠʩʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʬʦʪʦʩʲʝʤʢʘ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ. ʇʝʨʝʯʝʥʴ ʚʠʜʦʚ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ [5]. 
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ʇʨʦʪʦʢʦʣʳ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʚʠʜʝʦ- ʠ ʘʫʜʠʦʟʘʧʠʩʠ, ʬʦʪʦʩʲʝʤʢʘ, 

ʜʨʫʛʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʝʟʫʣʴʪʘʪʳ, ʠʟʲʷʪʳʝ ʧʨʝʜʤʝʪʳ ʠ 

ʜʦʢʫʤʝʥʪʳ ʠʣʠ ʠʭ ʢʦʧʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʦʢʘʟʳʚʘʥʠʠ ʥʘ ʪʝʭ ʞʝ ʦʩʥʦʚʘʥʠʷʭ, ʢʘʢ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʜʨʫʛʠʭ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ [6]. 

ɼʦʢʘʟʳʚʘʥʠʝ ʧʦ ʫʛʦʣʦʚʥʳʤ ʜʝʣʘʤ, ʢʦʛʜʘ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ, ʧʦʪʨʝʙʦʚʘʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʧʦʨʷʜʢʘ 

ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ,   ʧʦʣʫʯʝʥʠʷ, ʠʟʲʷʪʠʷ, ʭʨʘʥʝʥʠʷ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʩ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʝʡ (ʥʘʣʦʞʝʥʠʝ ʘʨʝʩʪʘ ʥʘ 

ʧʦʯʪʦʚʦ-ʪʝʣʝʛʨʘʬʥʳʝ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʠʭ ʦʩʤʦʪʨ ʠ (ʠʣʠ) ʚʳʝʤʢʘ, ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʧʝʨʝʛʦʚʦʨʦʚ, 

ʩʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʝʨʚʝʨʦʚ ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ, ʘʫʜʠʦ-, ʚʠʜʝʦʢʦʥʪʨʦʣʴ ʣʠʮʘ 

ʠʣʠ ʤʝʩʪʘ, ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʣʠʮʦʤ ʠʣʠ ʤʝʩʪʦʤ), ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʩ  ʩʘʤʠʤʠ 

ʥʦʩʠʪʝʣʷʤʠ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʩʪ. 222-227 ʋʇʂ ʂʈ). 

ɺ ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʩʝʨʚʠʩʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʰʠʨʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʎʝʣʴʶ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʧʨʘʚʦʚʦʡ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʫʛʦʣʦʚʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʙʫʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʜʦʩʪʫʧʘ ʢ ʤʘʪʝʨʠʘʣʘʤ ʜʝʣʘ ʚ ʦʥʣʘʡʥ ʨʝʞʠʤʝ. ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʛʦʣʦʚʥʦʤ ʧʨʦʮʝʩʩʝ ʩʯʠʪʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝʤ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʠʟʚʝʩʪʥʳ.  

ɺʥʝʜʨʝʥʠʝ çʕʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘè ʧʦʟʚʦʣʠʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʚʦʣʦʢʠʪʳ ʚ 

ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʧʨʦʩʪʫʧʢʦʚ, ʫʛʦʣʦʚʥʳʝ ʜʝʣʘ ʙʫʜʫʪ ʨʘʩʩʣʝʜʦʚʘʪʴʩʷ ʙʳʩʪʨʝʝ, 

ʪʘʢ ʢʘʢ ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʰʘʙʣʦʥʳ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʎʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʫʩʢʦʨʠʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ, ʩʜʝʣʘʝʪ ʣʫʯʰʝ ʟʘʱʠʪʫ ʧʨʘʚ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʮʝʩʩʘ, ʤʠʥʠʤʠʟʠʨʫʝʪ ʢʦʨʨʫʧʮʠʶ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʨʷʜ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʚʦʧʨʦʩʦʚ, ʘ ʝʱʝ ʦʙʣʝʛʯʠʪʴ ʬʫʥʢʮʠʶ ʩʦʙʠʨʘʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʥʠʟʠʪʴ ʦʧʘʩʥʦʩʪʴ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʝʣʘ, ʘ ʪʘʢʞʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʥʘʛʨʫʟʢʫ ʥʘ ʩʣʝʜʩʪʚʝʥʥʳʝ ʠ ʩʫʜʝʙʥʳʝ ʦʨʛʘʥʳ. 

ʀʩʭʦʜʷ ʠʭ ʠʟʣʦʞʝʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʧʦʜʜʝʨʞʘʪʴ ʫʯʝʥʳʭ, ʧʦʣʘʛʘʶʱʠʭ, ʯʪʦ çʚ ʫʩʣʦʚʠʷʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʝʛʘʪʨʝʥʜʘ ʦʪʢʘʟ ʦʪ ʙʫʤʘʞʥʦʛʦ ʜʝʣʘ ʚ ʧʦʣʴʟʫ ʵʣʝʢʪʨʦʥʥʦʛʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʙʫʜʝʪ ʥʝʠʟʙʝʞʥʳʤ ʫʞʝ ʚ ʩʘʤʦʤ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤè [7]. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ çʧʨʦʠʟʚʦʣʴʥʘʷ ʠ ʙʝʟʛʨʘʥʠʯʥʘʷ 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʫʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʫʯʝʪʘ ʝʝ ʧʨʠʨʦʜʳ, ʦʙʲʝʢʪʠʚʥʦ 

ʧʨʠʩʫʱʠʭ ʝʡ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʦʡè, ʧʨʦʬʝʩʩʦʨʦʤ ʃ. ɸ. ɺʦʩʢʦʙʠʪʦʚʦʡ 

ʨʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ 

ʚʥʝʜʨʝʥʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʫʛʦʣʦʚʥʳʡ ʧʨʦʮʝʩʩ [8. ʩ. 94-97]. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʚʘʞʥʳʤʠ ʚ ʚʦʧʨʦʩʘʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʫʛʦʣʦʚʥʦʛʦ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʫʛʦʣʦʚʥʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ ʷʚʣʷʶʪʩʷ:  

-ʧʝʨʝʭʦʜ ʥʘ ʬʠʢʩʘʮʠʶ ʭʦʜʘ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʝʜʩʪʚʝʥʥʳʭ, ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʣʝʜʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ; 
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-ʚʥʝʜʨʝʥʠʝ ʚ ʫʛʦʣʦʚʥʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʫʜʦʙʥʫʶ ʠ ʥʘʜʝʞʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʣʶʙʳʤ 

ʫʯʘʩʪʥʠʢʦʤ ʫʛʦʣʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʤʝʩʪʦ ʝʛʦ ʦʙʳʯʥʦʡ ʧʦʜʧʠʩʠ; 

-ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ 

ʜʦʩʫʜʝʙʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʚ ʩʫʜʝʙʥʳʭ ʟʘʩʝʜʘʥʠʷʭ ʚʢʣʶʯʘʷ ʫʯʘʩʪʠʝ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. 
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ʚ ʩʬʝʨʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠè ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʂʈ 
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ON THE LEGAL SUPPORT FOR THE ACTIVITIES OF KHAKIMS IN THE REPUBLIC 

OF KARAKALPAKSTAN AND IMPROVEMENT OF THEIR FUNCTIONS 

 

ÉErmashev Zh., Khakimiyat of the Khojeyli district 

of the Republic of Karakalpakstan, Khojeyli, Uzbekistan, j.ermashev1977@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʭʘʢʠʤʦʚ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʚʥʦʩʷʪʩʷ ʨʷʜ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʤʝʩʪʥʳʭ ʦʨʛʘʥʘʭ ʚʣʘʩʪʠ ʠ ʧʨʘʢʪʠʢʠ  

ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦ ʤʝʩʪʥʳʭ ʦʨʛʘʥʘʭ ʚʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʥʦʨʤʳ ʦʙ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʭʘʢʠʤʦʚ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦ ʜʦʩʨʦʯʥʦʤ 

ʧʨʝʢʨʘʱʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ ʭʘʢʠʤʘ, ʘ ʪʘʢʞʝ ʦʙ ʫʩʠʣʝʥʠʠ ʚʣʠʷʥʠʷ ʜʝʧʫʪʘʪʦʚ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ɺ ʮʝʣʷʭ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ 

ʚʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʝʤʫ ʧʨʘʚʦ ʚʳʥʝʩʝʥʠʷ ʚʦʪʫʤʘ ʥʝʜʦʚʝʨʠʷ ʭʘʢʠʤʫ ʢʘʢ ʛʣʘʚʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. 

 

Abstract. The article discusses the legal basis for organizing the activities of the khakims of 

cities and regions of the Republic of Karakalpakstan, makes a number of proposals aimed at 

improving the legislation on local authorities and the practice of their activities. In the legislation on 

local authorities, it is necessary to provide for norms on the responsibility of khakims and local 

government bodies, on the early termination of the powers of the khakim, as well as on increasing 

the influence of deputies of local government bodies. In order to strengthen the control functions of 

the representative body of power, it is necessary to give it the right to pass a vote of no confidence 

to the khakim as the head of the executive power. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʭʘʢʠʤ, ʂʝʥʛʘʰ 

ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ, ʇʨʝʜʩʝʜʘʪʝʣɹ ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

 

Keywords: local government, local self-management, hakim, Kengash of peopleôs deputies, 

Chairman of the Jokargy Kenes of the Republic of Karakalpakstan. 

 

ʂʦʥʩʪʠʪʫʮʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʧʨʠʥʷʪʘʷ 9 ʘʧʨʝʣʷ 1993 ʛʦʜʘ, ʟʘʢʨʝʧʠʣʘ 

ʦʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭ. ɺ XXI ʛʣʘʚʝ ʂʦʥʩʪʠʪʫʮʠʠ ʥʘʰʣʠ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ 

ʥʦʨʤʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ, ʯʪʦ ʚʦʟʛʣʘʚʣʷʝʤʳʝ ʭʘʢʠʤʘʤʠ ʂʝʥʛʘʰʠ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʚ  

ʨʘʡʦʥʘʭ, ʛʦʨʦʜʘʭ, ʷʚʣʷʷʩʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭ, ʨʝʰʘʶʪ 

ʦʪʥʝʩʝʥʥʳʝ ʢ ʠʭ ʢʦʤʧʝʪʝʥʮʠʠ ʚʦʧʨʦʩʳ ʠʩʭʦʜʷ ʠʟ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʛʨʘʞʜʘʥ, ʚʦʧʨʦʩʳ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʝʜʝʥʠʶ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʩʨʦʢʠ ʧʦʣʥʦʤʦʯʠʡ, ʦʪʯʝʪʥʦʩʪʴ, 

ʥʘʟʥʘʯʝʥʠʝ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ [1]. 
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 ɺ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʘʢʪʝ, ʨʝʛʫʣʠʨʫʶʱʝʤ 

ʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʴʶ ʥʘ ʤʝʩʪʘʭ, 29 ʷʥʚʘʨʷ 1998 ʛ. ʙʳʣ ʧʨʠʥʷʪ 

ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭè [2]. 

ɼʘʥʥʳʡ ʟʘʢʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʭʘʢʠʤʦʚ, ʧʦʚʳʰʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʠʩʧʦʣʥʝʥʠʝ 

ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʠʭ ʟʘʜʘʯ.  

ɽʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʠʩʪʦʨʠʠ ʚʦʧʨʦʩʘ, ʪʦ ʩʦʟʜʘʥʠʝ ʠʥʩʪʠʪʫʪʘ ʭʘʢʠʤʘ ʙʳʣʦ ʚʳʟʚʘʥʦ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʦʙʱʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʧʨʘʚʦʚʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ 

ʩʠʣʴʥʦʡ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʝʝʩʧʦʩʦʙʥʦʡ ʚʣʘʩʪʠ, ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʝ 

ʟʘʚʦʝʚʘʥʠʷ, ʥʘ ʦʧʪʠʤʘʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʱʝ ʚ ʧʝʨʠʦʜ ʚʩʪʫʧʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʥʘ ʧʫʪʴ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʦʚʘʣ ʧʨʠʥʮʠʧ: çɹʝʟ ʩʠʣʴʥʦʡ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʧʦʜ ʫʛʨʦʟʦʡ ʤʦʛʫʪ 

ʦʢʘʟʘʪʴʩʷ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʜʘʞʝ ʩʘʤʳʤ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʤ ʧʫʪʝʤè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʧʨʠʥʮʠʧʦʤ ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʜʦʣʞʥʦʩʪʴ ʭʘʢʠʤʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʚʝʜʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʬʦʨʤ, ʞʝʩʪʢʦʛʦ ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ 

ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʩʠʣʴʥʘʷ ʚʣʘʩʪʴ, ʥʝʦʙʭʦʜʠʤ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʞʝʣʘʶʱʠʡ ʠ ʩʧʦʩʦʙʥʳʡ ʧʨʦʚʦʜʠʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʥʦʚʦʡ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʠʥʩʪʠʪʫʪ ʭʘʢʠʤʦʚ ʙʳʣ ʫʯʨʝʞʜʝʥ ʚʤʝʩʪʦ ʥʝ ʦʧʨʘʚʜʘʚʰʠʭ ʩʝʙʷ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ð ʠʩʧʦʣʢʦʤʦʚ.  

ʍʘʢʠʤʳ ʧʦʷʚʠʣʠʩʴ, ʢʘʢ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ ʠ 

ʩʯʠʪʘʶʪʩʷ ʝʜʠʥʦʥʘʯʘʣʴʥʳʤʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʠʤʠ 

ʩʚʦʠʭ ʧʦʣʥʦʤʦʯʠʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ʝʜʠʥʦʥʘʯʘʣʠʷ ʦʟʥʘʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʰʠʨʦʪʫ ʝʛʦ ʧʦʣʥʦʤʦʯʠʡ, 

ʥʦ ʠ ʝʛʦ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. ɽʜʠʥʦʥʘʯʘʣʠʝ ʦʧʨʘʚʜʘʣʦ ʩʝʙʷ ʠ ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʫʩʣʦʚʠʷʭ ʫʟʙʝʢʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. 

ɽʱʝ ʚ ʵʧʦʭʫ ɸʤʠʨʘ ʊʠʤʫʨʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʨʫʢʦʚʦʜʠʣ 

ʝʜʠʥʦʥʘʯʘʣʴʥʠʢ ð ʭʘʢʠʤ. ʇʦʩʣʝ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʝʩʧʫʙʣʠʢʘʭ ʙʳʣʠ 

ʧʦʧʳʪʢʠ ʚʚʝʩʪʠ ʝʜʠʥʦʥʘʯʘʣʠʝ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ. ʊʘʢ, ʚ ʛʣʘʚʝ Iʍ 

ʂʦʥʩʪʠʪʫʮʠʠ ʍʦʨʝʟʤʩʢʦʡ ʅʘʨʦʜʥʦʡ ʉʦʚʝʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 1920 ʛ. ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ ʚʣʘʩʪʴ ʚ ʢʠʰʣʘʢʘʭ ʧʝʨʝʜʘʝʪʩʷ ʘʢʩʘʢʘʣʫ. 

4 ʷʥʚʘʨʷ 1992 ʛ. ɺʝʨʭʦʚʥʳʡ ʉʦʚʝʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʠʥʷʣ ʟʘʢʦʥ çʆ 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥè. ɺ ʥʝʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ 

ʫʢʨʝʧʣʝʥʠʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʵʢʦʥʦʤʠʢʠ ʥʘ 

ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ. ɺ ʵʪʠʭ ʮʝʣʷʭ, ʠʩʧʦʣʴʟʫʷ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʦʙʣʘʩʪʷʭ, ʨʘʡʦʥʘʭ, 

ʛʦʨʦʜʘʭ, ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʜʦʣʞʥʦʩʪʴ ʭʘʢʠʤʦʚ, ʚʦʟʛʣʘʚʣʷʶʱʠʭ ʥʘ ʤʝʩʪʘʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʫʶ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ ʚʣʘʩʪʴ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʄ. ɸ. ɸʭʤʝʜʰʘʝʚʘ: çʉʣʦʞʠʚʰʘʷʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʩʠʩʪʝʤʘ ʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʪʨʘʜʠʮʠʷʭ ʥʘʰʝʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʠʥʩʪʠʪʫʪ ʭʘʢʠʤʘ ʛʦʜʳ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘè [3]. 

ɺ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʝ ʚ ʘʧʨʝʣʝ 1992 ʛ. ʥʘ ʚʦʩʴʤʦʡ ʚʥʝʦʯʝʨʝʜʥʦʡ ʩʝʩʩʠʠ ɺʝʨʭʦʚʥʦʛʦ ʉʦʚʝʪʘ 

ʙʳʣ ʧʨʠʥʷʪ ɿʘʢʦʥ çʆʙ ʫʯʨʝʞʜʝʥʠʠ ʜʦʣʞʥʦʩʪʠ ʭʘʢʠʤʦʚ ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʦʚè. ʅʘ ʩʝʩʩʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʘʤ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʫʪʚʝʨʜʠʪʴ ʇʦʣʦʞʝʥʠʝ ʦ ʭʘʢʠʤʘʭ 

ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʦʚ ʠ ʚʥʝʩʪʠ ʝʛʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʯʝʨʝʜʥʦʡ ʩʝʩʩʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʇʨʝʟʠʜʠʫʤ ɺʝʨʭʦʚʥʦʛʦ ʉʦʚʝʪʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʫʪʚʝʨʜʠʣ 4 ʤʘʷ 1992 ʛ. ɺʨʝʤʝʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ çʆ ʭʘʢʠʤʘʭ ʨʘʡʦʥʦʚ, ʛʦʨʦʜʦʚ ʠ ʦʩʥʦʚʘʭ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ð ʉʦʚʝʪʘʤʠ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚè. 
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ʕʪʦʪ ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʘʢʠʤʦʚ, ʧʦʟʚʦʣʠʣ ʥʘ ʦʩʥʦʚʝ ʝʛʦ 

ʦʙʦʙʱʝʥʠʷ ʚʚʝʩʪʠ ʚ ʂʦʥʩʪʠʪʫʮʠʶ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʧʨʠʥʷʪʫʶ 8 ʜʝʢʘʙʨʷ 1992 ʛ., ʠ ʚ 

ʂʦʥʩʪʠʪʫʮʠʶ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʧʨʠʥʷʪʫʶ 9 ʘʧʨʝʣʷ 1993 ʛ., ʨʘʟʜʝʣʳ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭ. 

ʀ ʥʘʢʦʥʝʮ, ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ, ʷʚʠʣʦʩʴ ʧʨʠʥʷʪʠʝ ʚ ʩʝʥʪʷʙʨʝ 1993 ʛʦʜʘ ɿʘʢʦʥʘ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭè, ʘʥʘʣʦʛʠʯʥʳʡ ʟʘʢʦʥ ʙʳʣ 

ʧʨʠʥʷʪ ʯʝʪʳʨʥʘʜʮʘʪʦʡ ʩʝʩʩʠʝʡ ɺʝʨʭʦʚʥʦʛʦ ʉʦʚʝʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʜʚʝʥʘʜʮʘʪʦʛʦ 

ʩʦʟʳʚʘ 24 ʜʝʢʘʙʨʷ 1993 ʛʦʜʘ (29 ʷʥʚʘʨʷ 1998 ʛ. ʦʥ ʙʳʣ ʧʨʠʥʷʪ ʚ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ) [2]. 

ʉʦʛʣʘʩʥʦ ʩʪ. 1 ɿʘʢʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘ 

ʤʝʩʪʘʭè ʭʘʢʠʤ ʨʘʡʦʥʘ, ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʚʳʩʰʠʤ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ ʨʘʡʦʥʘ ʠ ʛʦʨʦʜʘ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʛʣʘʚʣʷʝʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʫʶ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ ʚʣʘʩʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʍʘʢʠʤʳ ʛʦʨʦʜʘ, ʨʘʡʦʥʘ ʧʦʜʦʪʯʝʪʥʳ ʇʨʝʜʩʝʜʘʪʝʣʶ ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʂʝʥʛʘʰʫ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ.  

ɺʤʝʩʪʝ ʩ ʂʝʥʛʘʰʝʤ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʭʘʢʠʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʱʠʭ 

ʜʣʷ ʨʘʡʦʥʘ ʠ ʛʦʨʦʜʘ ʟʘʜʘʯ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʠʩʧʦʣʥʝʥʠʝ ʥʘ ʤʝʩʪʘʭ 

ʟʘʢʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʠʥʳʭ ʨʝʰʝʥʠʡ ʆʣʠʡ ʄʘʞʣʠʩʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, 

ʟʘʢʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʫʢʘʟʦʚ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, 

ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʇʨʝʟʠʜʠʫʤʘ ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʧʦʩʪʘʥʦʚʣʝʥʠʡ ʠ 

ʨʘʩʧʦʨʷʞʝʥʠʡ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʨʝʰʝʥʠʡ ʤʝʩʪʥʳʭ ʂʝʥʛʘʰʝʡ. 

ʍʘʢʠʤ ʛʦʨʦʜʘ, ʨʘʡʦʥʘ ʥʘʟʥʘʯʘʝʪʩʷ ʠ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʜʦʣʞʥʦʩʪʠ ʇʨʝʜʩʝʜʘʪʝʣʝʤ 

ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʇʨʝʜʩʝʜʘʪʝʣʷ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʂʝʥʛʘʰʝʤ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ. ʍʘʢʠʤʳ 

ʛʦʨʦʜʦʚ, ʨʘʡʦʥʦʚ ʥʘʟʥʘʯʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʯʠʩʣʘ ʜʝʧʫʪʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʂʝʥʛʘʰʘ 

ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʚʦʧʨʦʩʝ ʦ ʧʦʨʷʜʢʝ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʜʦʣʞʥʦʩʪʠ ʭʘʢʠʤʦʚ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʧʨʘʢʪʠʢʦʡ. ʂʘʢ 

ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ ɸ. ʊ. ʍʫʩʘʥʦʚ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʭʘʢʠʤʳ ʦʙʣʘʩʪʝʡ (ʛ. ʊʘʰʢʝʥʪʘ) 

ʥʘʟʥʘʯʘʶʪʩʷ ʠ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʜʦʣʞʥʦʩʪʠ ʇʨʝʟʠʜʝʥʪʦʤ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ 

ʫʪʚʝʨʞʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʂʝʥʛʘʰʘʤʠ. ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʜʦʣʞʥʦʩʪʠ 

ʭʘʢʠʤʦʚ ʦʬʦʨʤʣʷʝʪʩʷ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʙʫʢʚʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʫʢʘʟ ʥʫʞʜʘʝʪʩʷ ʚ ʫʪʚʝʨʞʜʝʥʠʠ ʩʝʩʩʠʝʡ 

ʤʝʩʪʥʦʛʦ ʂʝʥʛʘʰʘ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʣʦʛʠʯʥʦ. ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʭʘʢʠʤʳ 

ʥʘʟʥʘʯʘʶʪʩʷ ʠ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʦʪ ʜʦʣʞʥʦʩʪʠ ʥʘ ʩʝʩʩʠʷʭ, ʘ ʟʘʪʝʤ ʠʟʜʘʝʪʩʷ ʫʢʘʟ ʇʨʝʟʠʜʝʥʪʘ. 

ʅʦ ʵʪʦʪ ʧʦʨʷʜʦʢ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʦʥʫ [4]. 

ʇʦʜʦʙʥʘʷ ʧʨʘʢʪʠʢʘ ʩʣʦʞʠʣʘʩʴ ʠ ʫ ʥʘʩ ʚ ʨʝʩʧʫʙʣʠʢʝ. ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʝʜʩʝʜʘʪʝʣʷ 

ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʦ ʥʘʟʥʘʯʝʥʠʠ ʠ ʦʩʚʦʙʦʞʜʝʥʠʠ ʦʪ ʜʦʣʞʥʦʩʪʠ 

ʭʘʢʠʤʦʚ ʨʘʡʦʥʦʚ, ʛʦʨʦʜʦʚ ʫʪʚʝʨʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʂʝʥʛʘʰʘʤʠ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ, 

ʪʦ ʝʩʪʴ ʨʘʩʧʦʨʷʞʝʥʠʝ ɻʣʘʚʳ ʨʝʩʧʫʙʣʠʢʠ ʥʫʞʜʘʝʪʩʷ ʚ ʫʪʚʝʨʞʜʝʥʠʝ ʤʝʩʪʥʳʤ ʂʝʥʛʘʰʝʤ. ʊʘʢʦʝ 

ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʟʘʢʦʥʦʤ ʠ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ. 

ʉʦʛʣʘʩʥʦ ʧ. 4 ʩʪ. 78 ʂʦʥʩʪʠʪʫʮʠʠ ʋʟʙʝʢʠʩʪʘʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʧʦʣʥʦʤʦʯʠʷʤ 

ʧʘʣʘʪ ʆʣʠʡ ʄʘʞʣʠʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧ. 11 ʩʪ. 70 ʂʦʥʩʪʠʪʫʮʠʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʦʪʥʦʩʠʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʭ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʢ 

ʧʨʝʨʦʛʘʪʠʚʘʤ ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. 

ɺ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʪʘʪʴʷʭ ʛʦʚʦʨʠʪʩʷ ʪʘʢʞʝ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ ʥʘʟʚʘʥʥʳʭ 

ʦʨʛʘʥʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʦʤʧʝʪʝʥʮʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʥʘ ʤʝʩʪʘʭ 
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ʟʘʢʨʝʧʣʝʥʘ ɿʘʢʦʥʦʤ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 2 ʩʝʥʪʷʙʨʷ 1993 ʛ. ʠ ɿʘʢʦʥʦʤ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʦʪ 29 ʷʥʚʘʨʷ 1998 ʛ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʦʣʥʦʤʦʯʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʨʝʧʣʝʥʳ ʚʦ ʤʥʦʛʠʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʨʘʩʣʝʚʳʭ ʟʘʢʦʥʘʭ. 

ɺ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʟʘʢʦʥʘʭ ʢʦʤʧʝʪʝʥʮʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʝʟ ʫʯʝʪʘ ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ (ʦʙʣʘʩʪʴ, ʨʘʡʦʥ, ʛʦʨʦʜ). ɺ ʵʪʦʤ ʤʦʞʥʦ ʫʩʤʦʪʨʝʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʵʪʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʦʪʣʠʯʘʶʱʠʭ ʠʭ ʦʪ ʨʘʥʝʝ 

ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʟʘʢʦʥʦʚ ʦ ʤʝʩʪʥʳʭ ʂʝʥʛʘʰʘʭ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʟʚʝʥʴʝʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦʙʣʝʤʝ ʨʘʟʜʝʣʝʥʠʷ ʚʣʘʩʪʝʡ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʚʝʪʚʷʤʠ ʚʣʘʩʪʠ, ʪʘʢ ʩʢʘʟʘʪʴ, ʧʦ çʧʦ ʛʦʨʠʟʦʥʪʘʣʠè, ʥʦ ʠ ʧʦ çʚʝʨʪʠʢʘʣʠè. 

ʍʘʢʠʤʳ ʥʘ ʧʨʠʥʮʠʧʝ ʝʜʠʥʦʥʘʯʘʣʠʷ ʚʦʟʛʣʘʚʣʷʶʪ ʠʩʧʦʣʥʠʪʝʣʴʥʫʶ ʚʣʘʩʪʴ ʥʘ ʤʝʩʪʘʭ. 

ʆʥʠ ʞʝ ʚʦʟʛʣʘʚʣʷʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʫʶ ʚʣʘʩʪʴ.  

ʇʦʣʥʦʤʦʯʠʷ ʭʘʢʠʤʦʚ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʪ. 24 ɿʘʢʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ çʆ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭè [2]. ʀʭ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʟʘʜʘʯ (ʮʝʣʝʡ): 

ïʧʦʣʥʦʤʦʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ; 

ïʧʦʣʥʦʤʦʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʟʘʢʦʥʥʦʩʪʠ, ʧʨʘʚʦʧʦʨʷʜʢʘ, ʙʦʨʴʙʦʡ ʩ 

ʧʨʝʩʪʫʧʥʦʩʪʴʶ; 

ïʧʦʣʥʦʤʦʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʩʚʦʠʭ ʟʘʤʝʩʪʠʪʝʣʝʡ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʭʘʢʠʤʠʷʪʘ, ʩ ʢʦʥʪʨʦʣʝʤ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʭ 

ʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʧʨʝʜʧʨʠʷʪʠʡ, ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ;  

ïʧʦʣʥʦʤʦʯʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʙʶʜʞʝʪʘ ʠ ʝʛʦ ʠʩʧʦʣʥʝʥʠʝʤ.  

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʧʦʣʥʦʤʦʯʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʥʦʤʦʯʠʷ ʭʘʢʠʤʘ ʧʦ ʩʦʟʳʚʫ ʩʝʩʩʠʡ, 

ʧʦʜʛʦʪʦʚʢʝ ʚʦʧʨʦʩʦʚ, ʚʳʥʦʩʠʤʳʭ ʥʘ ʩʝʩʩʠʶ, ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʚʘʥʠʶ (ʚʝʜʝʥʠʶ) ʩʝʩʩʠʠ. 

ʍʘʢʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ʂʝʥʛʘʰʘ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʧʨʦʝʢʪ ʙʶʜʞʝʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʳ, ʧʨʦʛʨʘʤʤʳ ʝʝ ʩʦʮʠʘʣʴʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʠʭ ʧʦʣʥʦʤʦʯʠʷʭ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ 

ʧʦʣʠʪʠʯʝʩʢʘʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʡʦʥʦʚ, ʛʦʨʦʜʦʚ, ʦʪ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʠʭ 

ʥʘʩʝʣʝʥʠʷ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʚʘʞʥʝʡʰʠʭ ʧʦʣʥʦʤʦʯʠʡ ʪʨʝʙʫʝʪ ʦʪ ʭʘʢʠʤʦʚ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ 

ʚʦʧʨʦʩʘʭ, ʛʣʫʙʦʢʦʛʦ ʟʥʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʣ, ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʍʘʢʠʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʧʨʘʚʦ ʨʝʰʝʥʠʷ ʢʘʜʨʦʚʳʭ ʚʦʧʨʦʩʦʚ. ʊʘʢ, ʦʥ ʝʜʠʥʦʣʠʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ʂʝʥʛʘʰʘ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʨʝʰʝʥʠʷ ʦ ʥʘʟʥʘʯʝʥʠʠ ʠ 

ʦʩʚʦʙʦʞʜʝʥʠʠ ʦʪ ʜʦʣʞʥʦʩʪʠ ʩʚʦʠʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ  ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤ ʥʘʟʥʘʯʘʝʪ ʠ ʦʩʚʦʙʦʞʜʘʝʪ ʦʪ 

ʜʦʣʞʥʦʩʪʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʘʧʧʘʨʘʪʘ ʭʘʢʠʤʠʷʪʘ. 

ʍʘʢʠʤ ʛʦʨʦʜʘ (ʨʘʡʦʥʘ) ʚʧʨʘʚʝ ʚʥʦʩʠʪʴ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʝ ʧʨʝʜʣʦʞʝʥʠʷ 

ʦ ʧʨʠʚʣʝʯʝʥʠʠ ʢ ʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʟʘ ʥʝʚʳʧʦʣʥʝʥʠʝ ʘʢʪʦʚ 

ʂʝʥʛʘʰʝʡ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʠ ʭʘʢʠʤʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʦʥʪʨʦʣʴʥʳʝ ʬʫʥʢʮʠʠ ʧʨʠʩʫʱʠ ʤʝʩʪʥʳʤ ʂʝʥʛʘʰʘʤ, ʭʘʢʠʤʘʤ, ʢʦʪʦʨʳʝ ʠʭ 

ʚʦʟʛʣʘʚʣʷʶʪ. ʊʘʢ, ʭʘʢʠʤʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʘʚʠʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʪʜʝʣʦʚ ʠ 

ʫʧʨʘʚʣʝʥʠʡ, ʟʘ ʧʦʜʙʦʨʦʤ, ʨʘʩʩʪʘʥʦʚʢʦʡ ʢʘʜʨʦʚ, ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʪʜʝʣʦʚ ʠ ʫʧʨʘʚʣʝʥʠʡ ʭʘʢʠʤʠʷʪʘ, ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʦʪʜʝʣʘʭ ʠ ʫʧʨʘʚʣʝʥʠʷʭ, ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʦʪʜʝʣʘʭ ʠ ʫʧʨʘʚʣʝʥʠʷʭ, ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʦʨʷʜʢʘ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʢʨʝʧʣʝʥʥʳʭ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 329 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʭʘʢʠʤʠʷʪʘʤʠ ʦʢʦʣʦ 

300 ʟʘʜʘʯ ʠ ʬʫʥʢʮʠʡ. ʀʟ ʥʠʭ 175, ʧʦ ʩʫʪʠ, ʥʝ ʚʭʦʜʷʪ ʚ ʦʩʥʦʚʥʫʶ ʢʦʤʧʝʪʝʥʮʠʶ ʭʘʢʠʤʦʚ ʠ 

ʜʫʙʣʠʨʫʶʪ ʬʫʥʢʮʠʠ ʜʨʫʛʠʭ ʚʝʜʦʤʩʪʚ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʨʘʙʦʪʳ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʠʩʮʠʧʣʠʥʝ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʘʤ ʧʝʨʝʩʤʦʪʨʝʪʴ  

ʧʦʣʥʦʤʦʯʠʷ ʭʘʢʠʤʦʚ ʠ ʧʝʨʝʜʘʪʴ ʨʷʜ ʧʦʣʥʦʤʦʯʠʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʝʩʪʴ ʨʷʜ ʚʦʧʨʦʩʦʚ, 

ʪʨʝʙʫʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʨʷʜʢʦʤ 

ʫʪʚʝʨʞʜʝʥʠʷ  ʭʘʢʠʤʦʚ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. ʆʪʢʨʳʪʳʤ ʦʩʪʘʝʪʩʷ 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʙʫʜʝʪ, ʝʩʣʠ ʢʘʥʜʠʜʘʪ ʥʘ ʜʦʣʞʥʦʩʪʴ ʭʘʢʠʤʘ ʥʝ ʥʘʙʨʘʣ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʣʦʩʦʚ 

ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʝʧʫʪʘʪʦʚ ʨʘʡʦʥʥʦʛʦ, ʛʦʨʦʜʩʢʦʛʦ ʂʝʥʛʘʰʘ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ.  

ɺ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦ ʤʝʩʪʥʳʭ ʦʨʛʘʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʦʨʤʫ ʩʣʝʜʫʶʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ: ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʘʥʜʠʜʘʪ ʥʘ ʜʦʣʞʥʦʩʪʴ 

ʭʘʢʠʤʘ ʛʦʨʦʜʘ, ʨʘʡʦʥʘ ʥʝ ʥʘʙʨʘʣ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʣʦʩʦʚ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʝʧʫʪʘʪʦʚ 

ʛʦʨʦʜʩʢʦʛʦ, ʨʘʡʦʥʥʦʛʦ ʂʝʥʛʘʰʘ  ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ, ʇʨʝʜʩʝʜʘʪʝʣʴ ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʩʦ ʜʥʷ ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʷ ʩʝʩʩʠʠ ʛʦʨʦʜʩʢʦʛʦ, 

ʨʘʡʦʥʥʦʛʦ ʂʝʥʛʘʰʘ ʧʨʝʜʩʪʘʚʣʷʝʪ  ʥʘ   ʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʨʫʛʫʶ ʢʘʥʜʠʜʘʪʫʨʫ ʥʘ ʜʦʣʞʥʦʩʪʴ 

ʭʘʢʠʤʘ. 

ʇʨʝʜʩʝʜʘʪʝʣʝʤ ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʢʘʥʜʠʜʘʪʫʨʘ ʥʘ ʜʦʣʞʥʦʩʪʴ 

ʭʘʢʠʤʘ ʛʦʨʦʜʘ, ʨʘʡʦʥʘ ʤʦʞʝʪ ʚʥʦʩʠʪʴʩʷ ʥʝ ʙʦʣʝʝ ʪʨʝʭ ʨʘʟ ʧʦʜʨʷʜ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʡʦʥʥʳʡ, ʛʦʨʦʜʩʢʦʡ ʂʝʥʛʘʰ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʚ ʪʨʝʪʠʡ ʨʘʟ ʥʝ ʜʘʩʪ 

ʩʦʛʣʘʩʠʝ ʥʘ ʥʘʟʥʘʯʝʥʠʝ ʢʘʥʜʠʜʘʪʫʨ ʥʘ ʜʦʣʞʥʦʩʪʠ ʭʘʢʠʤʘ ʨʘʡʦʥʘ, ʛʦʨʦʜʘ, ʇʨʝʜʩʝʜʘʪʝʣʴ 

ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ ʩʪʘʚʠʪ ʚʦʧʨʦʩ ʦ ʜʦʩʨʦʯʥʦʤ ʧʨʝʢʨʘʱʝʥʠʠ 

ʧʦʣʥʦʤʦʯʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʂʝʥʛʘʰʘ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ. 

ɺ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦ ʤʝʩʪʥʳʭ ʦʨʛʘʥʘʭ ʚʣʘʩʪʠ ʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʥʦʨʤʳ ʦʙ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʭʘʢʠʤʦʚ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʦ ʜʦʩʨʦʯʥʦʤ 

ʧʨʝʢʨʘʱʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ ʭʘʢʠʤʘ, ʘ ʪʘʢʞʝ ʦʙ ʫʩʠʣʝʥʠʠ ʚʣʠʷʥʠʷ ʜʝʧʫʪʘʪʦʚ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ɼʫʤʘʝʪʩʷ, ʚ ʮʝʣʷʭ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ ʚʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʝʤʫ ʧʨʘʚʦ ʚʳʥʝʩʝʥʠʷ ʚʦʪʫʤʘ 

ʥʝʜʦʚʝʨʠʷ ʭʘʢʠʤʫ ʢʘʢ ʛʣʘʚʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʊʘʢʦʝ ʧʨʘʚʦ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʜʝʧʫʪʘʪʘʤ ʤʝʩʪʥʦʛʦ ʂʝʥʛʘʰʘ, ʘ ʠʤʝʥʥʦ: ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʧʷʪʦʡ ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʜʝʧʫʪʘʪʦʚ ʨʘʡʦʥʥʦʛʦ, ʛʦʨʦʜʩʢʦʛʦ ʂʝʥʛʘʰʘ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ 

ʚʦʧʨʦʩ ʦ ʚʳʨʘʞʝʥʠʠ ʚʦʪʫʤʘ ʥʝʜʦʚʝʨʠʷ ʭʘʢʠʤʫ ʨʘʡʦʥʘ, ʛʦʨʦʜʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʂʝʥʛʘʰ 

ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ ʙʦʣʴʰʠʥʩʪʚʦʤ ʛʦʣʦʩʦʚ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʝʛʦ ʜʝʧʫʪʘʪʦʚ ʚʧʨʘʚʝ ʚʳʨʘʟʠʪʴ 

ʥʝʜʦʚʝʨʠʝ ʭʘʢʠʤʫ ʠ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦ ʝʛʦ ʦʩʚʦʙʦʞʜʝʥʠʠ ʦʪ ʜʦʣʞʥʦʩʪʠ ʧʝʨʝʜ 

ʇʨʝʜʩʝʜʘʪʝʣʝʤ ɾʦʢʘʨʛʳ ʂʝʥʝʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʪʘʢʘʷ 

ʧʨʘʢʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʂʝʥʛʘʰʝʡ ʥʘʨʦʜʥʳʭ ʜʝʧʫʪʘʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷ ʠ 

ʧʨʝʮʝʜʝʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʝʝ ʧʨʦʚʦʜʥʠʢʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʥʦʡ  

ʩʫʙʢʫʣʴʪʫʨʳ ʠ ʤʘʩʩʦʚʦʡ ʢʫʣʴʪʫʨʳ ʩ ʘʜʨʝʩʥʳʤ ʫʯʝʪʦʤ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʘʚʪʦʨʩʢʦʝ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʢʠʥʦ ʠ ʚʠʜʝʦʩʪʨʠʤʳ, 

ʤʫʟʳʢʘʣʴʥʳʝ ʚʠʜʝʦʢʣʠʧʳ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ-çʰʫʪʠʥʛʠè) ʠ ʧʫʪʠ  ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚ ʩʬʝʨʝ ʤʦʣʦʜʝʞʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ. ʎʝʣʴ. 

ʆʧʠʩʘʪʴ ʦʙʨʘʟʳ ʠ ʤʦʪʠʚʳ ʥʘʩʠʣʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʩʩʦʚʦʡ ʠ ʤʦʣʦʜʝʞʥʦʡ ʢʫʣʴʪʫʨʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ ʠ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʴ (ʫ ʧʦʜʨʦʩʪʢʦʚ 

ʠ ʶʥʦʰʝʩʪʚʘ). ʄʝʪʦʜ ʠʣʠ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪʳ. ʇʨʦʚʦʜʠʣʩʷ ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʚʠʜʝʦʢʦʥʪʝʥʪʘ (ʚʠʜʝʦʩʪʨʠʤʳ, ʤʫʟʳʢʘʣʴʥʳʝ ʢʣʠʧʳ, ʘʚʪʦʨʩʢʦʝ ʠ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦʝ ʢʠʥʦ, ʠʛʨʳ-çʰʫʪʠʥʛʠè), ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʩʪʚʘ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠʟ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʩʝʤʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʦʟʨʘʩʪʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ, ʘʥʘʣʠʟ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʨʝʘʙʠʣʠʪʠʨʫʶʱʠʭ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʫʧʨʝʞʜʝʥʠʷ ʨʦʩʪʘ ʫʨʦʚʥʷ ʘʛʨʝʩʩʠʠ ʠ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʠ ʫ 

ʤʦʣʦʜʝʞʠ. ʈʝʟʫʣʴʪʘʪʳ. ʆʧʠʩʘʥʳ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʠ ʩʨʝʜʩʪʚʘ ʪʨʘʥʩʣʷʮʠʠ ʠʜʝʦʣʦʛʠʠ 

ʥʘʩʠʣʠʷ ʯʝʨʝʟ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʥʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ 

ʚʘʞʥʝʡʰʠʝ ʧʨʠʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʠʜʝʦʣʦʛʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ ʠ 

ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ ʚʠʜʝʦʢʦʥʪʝʥʪʝ. ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʙʦʪʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ, ʤʝʜʠʮʠʥʩʢʠʭ (ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʠ 

ʧʩʠʭʠʘʪʨʠʯʝʩʢʘʷ ʧʦʤʦʱʴ) ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʦʚ ʢʫʣʴʪʫʨʳ. 

 

Abstract. The paper analyzes methods of building the ideology of violence and precedents of 

using the works of modern youth subculture and mass culture as its vehicle with targeted 

consideration of the motivational-value model and psychological type of consumers (author and 

documentary films and video streams, music videos, computer shooter-games) as well as ways of 
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effective counteraction to the specified process in the field of youth and cultural policy. Purpose. To 

describe the images and motives of violence in modern mass and youth culture in terms of their 

possible impact on behavioral patterns and destructiveness (among adolescents and youth). 

Methodology. Includes a typological analysis of the video content (video streams, music videos, 

auteur and documentary films, shooter-games), a typological analysis of the state of adolescents and 

youth with socialization issues from dysfunctional in terms of age and clinical psychology, 

an analysis of diagnostic, rehabilitative, supporting psychological-pedagogical methods of work 

from the perspective of forming socialization and anticipating growth of the level of aggression and 

destructiveness among young people. Results. The study identified typological methods and means 

of transmitting ideology of violence through artistic creation addressing relevant examples, as well 

as some of the most important methods for shaping destructive ideology in computer games and 

documentary video content. Practical implications. Results obtained may be used in the work of 

pedagogical, medical (psychological and psychiatric help) and law enforcement agencies, as well as 

cultural authorities. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʠʟʘʮʠʷ, ʚʦʟʨʘʩʪʥʘʷ ʧʩʠʭʦʣʦʛʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷ, 

ʩʦʮʠʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʠʜʝʦʢʦʥʪʝʥʪ, ʵʢʩʪʨʝʤʠʟʤ, ʠʜʝʦʣʦʛʠʷ ʥʘʩʠʣʠʷ, ʜʝʚʠʘʥʪʥʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʠʩʢʫʩʩʪʚʦ, ʨʘʙʦʪʘ ʩ ʪʨʫʜʥʳʤʠ ʧʦʜʨʦʩʪʢʘʤʠ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. 

 

Keywords: socialization, developmental psychology, social psychology, social security, video 

content, extremism, the ideology of violence, deviant behavior, art, work with difficult teenagers, 

artistic means. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 29 ʤʘʷ 2020 ʛ. ʋʢʘʟʦʤ ˉ344 ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʉʪʨʘʪʝʛʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʠʟʤʫ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʜʦ 2025 ʛʦʜʘè ʚʚʝʜʝʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʪʦʯʥʝʥʥʘʷ ʨʝʜʘʢʮʠʷ çʉʪʨʘʪʝʛʠʠ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʠʟʤʫ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2025 ʛʦʜʘè (ʜʘʣʝʝ ð ʉʪʨʘʪʝʛʠʷ). 

ɺ ʜʦʢʫʤʝʥʪʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʦʚʳʝ ʚʘʞʥʝʡʰʠʝ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʶʱʠʝ 

ʷʚʣʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʦʥʷʪʠʝ çʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷè ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʦʥʷʪʠʶ 

çʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʠʜʝʦʣʦʛʠʠè, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʜʝʬʠʥʠʮʠʷ ʧʦʥʷʪʠʷ çʨʘʜʠʢʘʣʠʟʤè: 

çʕʢʩʪʨʝʤʠʩʪʩʢʘʷ ʠʜʝʦʣʦʛʠʷ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʛʣʷʜʦʚ ʠ ʠʜʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʥʘʩʠʣʴʩʪʚʝʥʥʳʝ ʠ ʠʥʳʝ ʧʨʦʪʠʚʦʧʨʘʚʥʳʝ ʜʝʡʩʪʚʠʷ ʢʘʢ ʦʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʨʘʟʨʝʰʝʥʠʷ 

ʧʦʣʠʪʠʯʝʩʢʠʭ, ʨʘʩʦʚʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ, ʨʝʣʠʛʠʦʟʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʬʣʠʢʪʦʚè [45, ʩ. 2]. 

çʀʜʝʦʣʦʛʠʷ ʥʘʩʠʣʠʷ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʛʣʷʜʦʚ ʠ ʠʜʝʡ, ʦʧʨʘʚʜʳʚʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʘʩʠʣʠʷ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʠʜʝʦʣʦʛʠʯʝʩʢʠʭ, ʨʝʣʠʛʠʦʟʥʳʭ ʠ ʠʥʳʭ ʮʝʣʝʡè <é> 

çʨʘʜʠʢʘʣʠʟʤ ð ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ 

ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʨʝʰʠʪʝʣʴʥʦʤʫ ʠ ʢʘʨʜʠʥʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʦʩʥʦʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʪʨʦʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘʨʫʰʝʥʠʶ ʝʜʠʥʩʪʚʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè [45, ʩ. 2]. 

ʇʦʥʷʪʠʝ çʪʝʨʨʦʨʠʟʤè ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʥʷʪʠʝ 

çʠʜʝʦʣʦʛʠʷ ʥʘʩʠʣʠʷè [2]: çʊʝʨʨʦʨʠʟʤ ð ʠʜʝʦʣʦʛʠʷ ʥʘʩʠʣʠʷ ʠ ʧʨʘʢʪʠʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠʣʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʪʨʘʰʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʠ/ʠʣʠ ʠʥʳʤʠ 

ʬʦʨʤʘʤʠ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʥʘʩʠʣʴʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡè [39, ʩ. 32]. ʅʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʘʷ 

ʬʦʨʤʘ ʪʝʨʨʦʨʠʟʤʘ ʧʨʠ ʵʪʦʤ -  çʩʫʠʮʠʜʘʣʴʥʳʡ ʪʝʨʨʦʨʠʟʤè [39, ʩ. 5]. 
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ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ çʫʛʨʦʟʘ ʪʝʨʨʦʨʠʟʤʘ ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʫʱʝʩʪʚʫʶʪ 

ʠʩʪʦʯʥʠʢʠ ʠ ʢʘʥʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʠʜʝʦʣʦʛʠʠè [45, c. 5]. ɺʘʞʥʝʡʰʝʡ 

ʫʛʨʦʟʦʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ çʤʥʝʥʠʷ ʦ ʧʨʠʝʤʣʝʤʦʩʪʠ ʥʘʩʠʣʴʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡè [45, c. 5]. 

ʆʪʜʝʣʴʥʦ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʜʘʥʥʦʡ ʠʜʝʦʣʦʛʠʠ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʤʦʣʦʜʝʞʴ. ʋʢʘʟʳʚʘʝʪʩʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ çʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʠʟʤʫè, ʘ ʪʘʢʞʝ çʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ 

ʠʜʝʦʣʦʛʠʠè [45, c. 8], çʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʵʢʩʪʨʝʤʠʩʪʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘè [45, c. 10], 

çʧʨʠʥʷʪʠʝ ʤʝʨ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʛʨʝʛʘʮʠʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʪʥʠʯʝʩʢʠʭ ʘʥʢʣʘʚʦʚ, ʩʦʮʠʘʣʴʥʦʡ ʠʩʢʣʶʯʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʛʨʘʞʜʘʥè 

[45, c. 12], çʚʳʷʚʣʝʥʠʝ ʩʧʦʩʦʙʦʚ ʦʢʘʟʘʥʠʷ ʵʢʩʪʨʝʤʠʩʪʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ 

ʧʦʥʠʤʘʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʣʶʜʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ 

ʤʘʪʝʨʠʘʣʘʭè [45, c. 13], çʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʚʠʘʥʪʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʦʣʦʜʝʞʠ, 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʮʠʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʘ 

ʪʘʢʞʝ ʤʦʣʦʜʝʞʥʳʭ ʩʫʙʢʫʣʴʪʫʨ ʚ ʮʝʣʷʭ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʥʝʜʦʧʫʱʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʠʜʝʦʣʦʛʠʠè [45, ʩ. 14-15].  

ɺ ʢʘʯʝʩʪʚʝ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʉʪʨʘʪʝʛʠʠ ʥʘʟʚʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, 

çʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʥʘʩʠʣʴʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠè, çʥʝʜʦʧʫʱʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʀʥʪʝʨʥʝʪʝ, çʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚ ʦʙʱʝʩʪʚʝ, ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ, ʘʪʤʦʩʬʝʨʳ ʥʝʪʝʨʧʠʤʦʩʪʠ ʢ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʧʨʠʷʪʠʷ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʠʜʝʦʣʦʛʠʠè [45, ʩ. 20, 21].  

ʉʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʧʨʦʙʣʝʤʳ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʚ 1990-2010-ʝ ʛʦʜʳ 

ʟʘʱʠʱʝʥʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʜʠʩʩʝʨʪʘʮʠʡ ʦ ʧʨʦʙʣʝʤʘʭ ʥʘʩʠʣʠʷ [44; 26], ʘʛʨʝʩʩʠʠ [52] ʠ 

ʵʢʩʪʨʝʤʠʟʤʘ [5; 6; 37], ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʦʪʨʘʞʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ [4; 9; 21; 36; 46; 52]. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʧʨʦʷʚʣʝʥʠʷ ʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷ ʚ 

ʢʫʣʴʪʫʨʝ [24, 27, 47] ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʶʥʦʰʝʩʪʚʘ [16; 23; 43; 53; 56] ʠ ʜʘʣʴʥʝʡʰʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ, ʧʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʢʨʘʥʥʦʛʦ ʥʘʩʠʣʠʷ [47; 52], 

ʦʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʳ ʠʥʩʪʠʪʫʘʣʠʟʘʮʠʠ  ʵʢʩʪʨʝʤʠʟʤʘ ʚ ʤʦʣʦʜʝʞʥʦʡ ʢʫʣʴʪʫʨʝ [40; 42; 58].  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʪʘʢʠʭ ʷʚʣʝʥʠʡ, ʢʘʢ ʘʛʨʝʩʩʠʷ, ʥʘʩʠʣʠʝ, ʵʢʩʪʨʝʤʠʟʤ, 

ʪʝʨʨʦʨʠʟʤ [2; 3; 10; 12; 13; 18; 19; 20; 25; 28; 32; 37; 38; 44; 57].  ʈʝʧʨʝʟʝʥʪʘʮʠʠ ʘʛʨʝʩʩʠʠ, 

ʥʘʩʠʣʠʷ, ʵʢʩʪʨʝʤʠʟʤʘ ʚ ʢʫʣʴʪʫʨʝ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʪʴ ʥʘ ʤʦʨʘʣʴʥʳʡ ʢʣʠʤʘʪ ʦʙʱʝʩʪʚʘ ʠ 

ʧʩʠʭʠʢʫ ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʣʠʮ, ʥʦ  ʠ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. ʆʪʤʝʯʘʝʪʩʷ, 

ʯʪʦ ʦʙʩʫʞʜʝʥʠʝ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʠʭ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʢʫʣʴʪʫʨʳ ʠʤʝʝʪ ʢʘʢ 

ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ (ʩʥʷʪʠʝ ʩʪʨʘʭʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ), ʪʘʢ ʠ 

ʘʥʪʠʩʦʮʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ (ʫʛʨʦʟʘ ʨʝʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝʥʥʳʭ ʩʶʞʝʪʦʚ). ʀʟʚʝʩʪʥʦ, ʥʘʧʨʠʤʝʨ, 

ʯʪʦ ʨʦʢ-ʤʫʟʳʢʘ ʢʦʥʮʘ 1980-ʭ ʛʛ. ʛʦʪʦʚʠʣʘ ʧʘʜʝʥʠʝ ʨʝʞʠʤʘ ʉʉʉʈ, ʘ ʢʠʥʦʬʠʣʴʤʳ ʦ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ 

ʫʩʣʦʚʠʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ʇʦʩʣʝʜʩʪʚʠʷ ʨʦʩʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚ 1990-ʝ ʛʦʜʳ ʘʥʘʣʠʟʠʨʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʊ. ɸ. ʍʘʛʫʨʦʚʘ çʌʝʥʦʤʝʥ ʘʛʨʝʩʩʠʠ ʚ ʩʠʩʪʝʤʝ ʮʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘè [55]. ʇʨʠʚʦʜʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʦʩʪʘ ʘʛʨʝʩʩʠʠ (ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 
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ʟʘʢʣʶʯʝʥʥʳʭ ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʠ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʩʫʠʮʠʜʦʚ) [55, ʩ. 9], ʘʚʪʦʨ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʯʠʥʳ ʮʝʥʥʦʩʪʥʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ [55, ʩ. 7].  

ʇʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ ʘʥʪʠʚʠʪʘʣʴʥʘʷ, ʥʝʘʜʘʧʪʠʚʥʘʷ ʠʜʝʦʣʦʛʠʷ ʥʘʩʠʣʠʷ ʠ ʘʜʘʧʪʠʚʥʘʷ, 

ʦʙʦʨʦʥʠʪʝʣʴʥʘʷ ʚʠʪʘʣʴʥʘʷ ʘʨʭʘʠʯʝʩʢʘʷ ʘʛʨʝʩʩʠʷ, ʧʨʠʩʫʱʘʷ ʯʝʣʦʚʝʢʫ (ʧʦ ʕ. ʌʨʦʤʤʫ) [54, ʩ. 

9]. 

ʇʦ ʊ. ɸ. ʍʘʛʫʨʦʚʫ, ʘʛʨʝʩʩʠʷ ð çʣʶʙʳʝ ʜʝʡʩʪʚʠʷ (ʣʠʙʦ ʥʘʤʝʨʝʥʠʷ, ʥʝ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ 

ʜʝʡʩʪʚʠʠ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ, ʥʦ ʩʪʨʝʤʷʱʠʝʩʷ ʢ ʵʪʦʤʫ), ʠʤʝʶʱʠʝ ʮʝʣʴʶ ʧʨʠʯʠʥʝʥʠʝ 

ʫʱʝʨʙʘ ʠʣʠ ʚʨʝʜʘ (ʥʝʚʘʞʥʦ ð ʧʨʷʤʦʛʦ ʠʣʠ ʢʦʩʚʝʥʥʦʛʦ) ʜʨʫʛʠʤ, ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʧʨʝʩʣʝʜʫʝʤʦʡ ʮʝʣʠ: ʦʙʝʩʧʝʯʝʥʠʝ ʚʠʪʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʠʥʜʠʚʠʜʘ, ʠʣʠ ʞʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʘʜʠʩʪʩʢʠʭ ʯʝʨʪ ʭʘʨʘʢʪʝʨʘè [55, ʩ. 10]. ɸʚʪʦʨ ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

çʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ ʘʛʨʝʩʩʠʠ ʚ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʡ ʩʬʝʨʝ ʨʦʩʩʠʡʩʢʦʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʠʯʠʥʘʤʠ ʢʫʣʴʪʫʨʥʦ-

ʠʜʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ: ʨʘʟʨʫʰʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʩʦʟʥʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʜʦʟʚʦʣʝʥʥʦʤ ʠ ʥʝʜʦʟʚʦʣʝʥʥʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥʥʦʩʪʝʡ 

ʟʘʧʘʜʥʦʛʦ ʇʦʩʪʤʦʜʝʨʥʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ (ʧʨʠ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʝ ʤʘʩʩ-

ʤʝʜʠʘ) ʢʨʠʤʠʥʘʣʴʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ, ʚ ʢʦʪʦʨʳʭ ʘʛʨʝʩʩʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʡ ʠʟ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʮʝʥʥʦʩʪʝʡè [55, ʩ. 14]. ʌʝʥʦʤʝʥ ʧʦʜʨʦʩʪʢʦʚʦʡ ʘʛʨʝʩʩʠʠ ʪʘʢ ʞʝ ʠʤʝʝʪ 

çʮʝʥʥʦʩʪʥʫʶ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ, ʫʩʫʛʫʙʣʷʶʱʫʶʩʷ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʢʨʠʟʠʩʘ 

ʩʦʮʠʘʣʠʟʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ, ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʥʝʜʨʝʥʠʠ ʚ ʧʦʜʨʦʩʪʢʦʚʦʝ 

ʩʦʟʥʘʥʠʝ ʟʘʧʘʜʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚè ʠ ʩʚʷʟʘʥ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʩʨʝʜʦʚʳʤʠ 

ʚʣʠʷʥʠʷʤʠ [55, ʩ. 14].  

ʀʩʪʦʢʠ ʘʛʨʝʩʩʠʠ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʘʚʪʦʨ, ʥʘʭʦʜʷʪʩʷ çʚ ʩʧʝʮʠʬʠʢʝ ʮʝʥʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘè, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʦʙʱʝʡ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʇʦʩʪʤʦʜʝʨʥʘ [55, ʩ. 17]. 

ɽʩʣʠ ʚ 1990-ʝ ʛʛ. ʮʝʥʪʨʘʣʴʥʳʤ ʷʚʣʝʥʠʷʤ ʙʳʣʘ ʢʨʠʤʠʥʘʣʴʥʘʷ ʘʛʨʝʩʩʠʷ ʠ ʘʛʨʝʩʩʠʷ ʚ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ 

ʘʛʨʝʩʩʠʠ ʚ ʩʨʝʜʝ ʶʥʦʰʝʩʪʚʘ ʠ ʘʚʪʦʭʪʦʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ.  

ɺ ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʮʝʣʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠʟʫʯʘʶʱʝʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘʩʠʣʠʷ ʚ ʦʙʱʝʩʪʚʝ. ɸʥʘʣʠʟ 

ʧʦʥʷʪʠʷ çʥʘʩʠʣʠʝè ʚ ʝʛʦ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʜʝʬʠʥʠʮʠʷʭ ʜʘʥ, ʥʘʧʨʠʤʝʨ, ʆ. ʖ. ʊʝʚʣʶʢʦʚʦʡ 

[48]. ʅʘʩʠʣʠʝ ʠ ʘʛʨʝʩʩʠʶ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʥʦʛʦ ʣʝʪ ʠʟʫʯʘʝʪ ʉ. ʅ. 

ɽʥʠʢʦʣʦʧʦʚ [19]. 

ɸʛʨʝʩʩʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʘʨʭʘʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ ʨʝʘʢʮʠʠ ʠʥʜʠʚʠʜʫʫʤʘ ʥʘ ʩʨʝʜʫ ʠ ʚʦ 

ʤʥʦʛʦʤ ʚʣʠʷʶʱʘʷ ʥʘ ʰʘʥʩʳ ʝʛʦ ʚʳʞʠʚʘʥʠʷ ʚ ʜʨʝʚʥʝʡʰʝʡ ʢʫʣʴʪʫʨʝ, ʠʤʝʶʱʘʷ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʧʨʷʤʘʷ, ʢʦʩʚʝʥʥʘʷ, ʚʝʨʙʘʣʴʥʘʷ ʠ ʜʨ.),  ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʦʧʠʩʘʥʠʶ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠʟʤʝʨʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ [33, ʩ. 

126] ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʧʦ ʬʫʥʢʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʵʢʩʧʨʝʩʩʠʚʥʫʶ 

(ʥʝʧʨʦʠʟʚʦʣʴʥʳʝ ʚʩʧʳʰʢʠ ʛʥʝʚʘ, ʷʨʦʩʪʠ, ʥʝ ʠʤʝʶʱʝʡ ʮʝʣʝʚʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ), ʚʨʘʞʜʝʙʥʫʶ 

(ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʥʝʩʝʥʠʝʤ ʫʱʝʨʙʘ, ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʩʠʣʠʷ), ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ 

(ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ).  

ʇʦ ʧʨʠʝʤʣʝʤʦʩʪʠ ʜʣʷ ʦʙʱʝʩʪʚʘ ʥʘʩʠʣʠʝ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ çʩʪʨʫʢʪʫʨʥʦʝ ð 

ʟʘʢʨʝʧʣʝʥʥʦʝ ʚ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʦʙʱʝʩʪʚʝʥʥʦʤ ʤʥʝʥʠʠè, çʤʘʥʠʬʝʩʪʥʦʝ ð ʥʘʩʠʣʠʝ, 

ʦʩʫʞʜʘʝʤʦʝ ʠ ʟʘʧʨʝʱʘʝʤʦʝ ʦʙʱʝʩʪʚʦʤè, çʣʠʯʥʦʝ ð ʠʩʭʦʜʷʱʝʝ ʦʪ ʦʜʥʦʛʦ ʣʠʮʘ ʠ 

ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʝʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʦʚʝʜʝʥʠʠè [33, ʩ.126]. 

ʆʪʤʝʯʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʯʝʥʠʡ, ʦʧʨʘʚʜʳʚʘʶʱʠʭ ʥʘʩʠʣʠʝ, ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ 

ʦʙʱʝʩʪʚʘ [20, ʩ. 6] ð ʚ ʧʦʣʠʪʠʢʝ, ʬʠʣʦʩʦʬʠʠ, ʢʫʣʴʪʫʨʝ, ʩʧʦʨʪʝ. ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʨʦʣʴ 
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ʨʘʜʠʢʘʣʠʟʤʘ [20, ʩ. 11], ʠʜʝʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʳʚʘʶʱʝʛʦ çʧʨʠʤʝʥʝʥʠʝ ʥʘʩʠʣʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤ ʣʶʙʦʛʦ ʦʙʱʝʩʪʚʘè,  çʠʜʝʦʣʦʛʠʠ ʢʦʨʝʥʥʳʭ ʧʝʨʝʤʝʥ ʚ ʦʙʱʝʩʪʚʝè.  

 ɺʦʟʥʠʢʘʶʪ ʵʢʩʪʨʝʤʠʩʪʩʢʠʝ ʪʝʯʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʶʱʠʝ, ʦʧʨʘʚʜʳʚʘʶʱʠʝ, 

ʵʩʪʝʪʠʟʠʨʫʶʱʠʝ ʥʘʩʠʣʠʝ, ʬʘʥʘʪʠʟʤ, ʦʧʦʨʫ ʥʘ ʯʫʚʩʪʚʘ, ʠʥʩʪʠʥʢʪʳ [18, c. 56]. 

ʀ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʩʦʙʦ ʦʪʤʝʯʘʝʪʩʷ ʨʦʣʴ 

ʧʦʜʨʘʞʘʥʠʷ, ʤʠʤʝʩʠʩʘ ʚ ʧʦʨʦʞʜʝʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘʩʠʣʠʷ. ʇʨʠ ʵʪʦʤ ʟʘ ʜʘʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʦʪʚʝʯʘʶʪ ʚ ʧʩʠʭʠʢʝ ʘʨʭʘʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʘʢʪʠʚʠʟʘʮʠʠ ʧʣʦʭʦ 

ʧʦʜʜʘʶʪʩʷ ʢʦʥʪʨʦʣʶ: çʋ ʘʨʭʘʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʥʝʪ ʠʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʘʢʮʠʠ ʥʘ ʥʘʩʠʣʠʝ, 

ʢʨʦʤʝ ʧʦʜʨʘʞʘʥʠʷ. <é> ʘʨʭʘʠʯʝʩʢʠʝ ʣʶʜʠ ʥʝ ʭʫʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʠʜʝʣʠ ʚ ʥʘʩʠʣʠʠ ʟʣʦ, ʥʦ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʦʪʚʝʪʘ ʦʩʪʘʚʘʣʩʷ ʤʠʤʝʪʠʯʝʩʢʠʡ: ʟʣʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʦ ʜʨʫʛʠʤ 

ʟʣʦʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦ ʚʝʜʝʪ ʢ ʵʩʢʘʣʘʮʠʠ ʥʘʩʠʣʠʷè [31, ʩ. 79]. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʵʧʦʭʠ ʷʚʣʷʝʪʩʷ ʵʩʪʝʪʠʟʘʮʠʷ ʥʘʩʠʣʠʷ ʚ ʢʫʣʴʪʫʨʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ 

ʚʠʟʫʘʣʴʥʦʡ, çʵʢʨʘʥʥʦʡè [52], ʛʜʝ ʥʘʩʠʣʠʝ ʥʘʯʠʥʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʭʘʨʘʢʪʝʨʥʦʝ ʠ 

ʧʨʠʝʤʣʝʤʦʝ ʧʨʦʷʚʣʝʥʠʝ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʟʘʤʝʥ ʥʝʟʨʝʣʠʱʥʳʤ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʟʨʝʣʠʱʥʳʝ ʬʦʨʤʳ ʝʛʦ ʨʝʧʨʝʟʝʥʪʘʮʠʠ (ʥʘʪʫʨʘʣʠʩʪʠʯʥʦʝ ʥʘʩʠʣʠʝ, ʥʘʩʠʣʠʝ-çʵʢʰʥè, ʥʘʩʠʣʠʝ-

ʠʛʨʘ ð ʢʘʨʥʘʚʘʣʴʥʦʝ, ʥʘʪʫʨʘʣʠʩʪʠʯʝʩʢʦʝ ʠ ʢʦʤʠʯʝʩʢʦʝ, ʨʝʧʨʝʟʝʥʪʘʮʠʷ ʩʘʜʠʩʪʩʢʦʛʦ ʥʘʩʠʣʠʷ) 

[52, ʩ. 15], ʵʪʠʯʝʩʢʠ ʦʙʝʩʮʝʥʝʥʥʳʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ-ʯʫʚʩʪʚʝʥʥʦʝ 

ʤʠʨʦʦʱʫʱʝʥʠʝ ʩʧʦʥʪʘʥʥʦ-ʘʬʬʝʢʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʠʥʬʘʥʪʠʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʘʨʭʘʠʯʝʩʢʠʭ ʧʣʘʩʪʦʚ ʝʛʦ ʩʦʟʥʘʥʠʷ [52, ʩ. 7]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦʤʠʤʦ ʘʜʘʧʪʘʮʠʠ 

ʣʠʯʥʦʩʪʠ ʢ ʩʦʮʠʘʣʴʥʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʜʘʥʥʳʭ ʩʮʝʥ ʠʤʝʝʪ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʠ 

ʛʝʜʦʥʠʩʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʬʫʥʢʮʠʶ ʠʟʞʠʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʪʨʘʭʦʚ ʠ ʢʘʥʘʣʠʟʠʨʦʚʘʥʠʷ 

ʥʘʩʠʣʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʬʝʨʫ, ʘ ʪʘʢʞʝ  ʠʜʝʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʠ ʥʘʩʠʣʠʷ [52, ʩ. 9]. 

ʕʩʪʝʪʠʟʘʮʠʷ ʥʘʩʠʣʠʷ ʠʜʝʪ ʯʝʨʝʟ ʝʛʦ ʧʦʵʪʠʟʘʮʠʶ, ʚʥʝʩʝʥʠʝ ʢʦʤʠʯʝʩʢʦʛʦ ʥʘʯʘʣʘ, 

ʚʠʪʘʣʠʟʘʮʠʶ, ʘʨʭʘʠʟʘʮʠʶ, ʯʝʨʝʟ ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʘ ʦʪʚʨʘʱʝʥʠʷ ʠ ʯʝʨʝʟ ʟʘʤʳʢʘʥʠʝ ʥʘ 

ʩʘʤ ʦʙʨʘʟ ʥʘʩʠʣʠʷ çʢʘʢ ʩʘʤʦʜʦʚʣʝʶʱʠʡ ʟʥʘʢè [52, ʩ. 19-20]. ʏʝʨʝʟ ʦʙʨʘʟʳ ʥʘʩʠʣʠʷ ʚ 

ʵʢʨʘʥʥʳʭ ʠʩʢʫʩʩʪʚʘʭ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘʩʴ ʜʝʩʪʨʫʢʮʠʷ ʤʝʱʘʥʩʢʦʡ ʤʦʨʘʣʠ ʚ 1960-ʝ ʛʛ., ʨʘʩʧʘʜ 

ʠʜʝʦʣʦʛʠʠ ʚ 1990-ʝ ʛʛ. [52, ʩ. 21]. ʂʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʚʪʦʨ, ʚ ʈʦʩʩʠʠ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʩʠʣʠʷ ʥʘ 

ʵʢʨʘʥʝ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʥʝʚʨʦʪʠʟʘʮʠʶ çʦʙʱʝʩʪʚʘ ʨʠʩʢʘè, ʩʜʝʨʞʘʪʴ ʘʛʨʝʩʩʠʚʥʳʝ 

ʠʤʧʫʣʴʩʳ [52, ʩ. 23].  

ʊʝʨʨʦʨʠʟʤ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʜʝʦʣʦʛʠʷ ʧʨʦʧʘʛʘʥʜʳ ʠ ʦʧʨʘʚʜʘʥʠʷ ʥʘʩʠʣʠʷ [2, 

10, 13, 40]. ʆʜʥʦʡ ʠʟ ʜʝʪʝʨʤʠʥʘʥʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʣʣʝʢʪʠʚʥʦʝ 

ʥʘʩʠʣʠʝ [39, c. 4].  

ʀʟʦʙʨʘʞʝʥʠʝ ʘʢʪʦʚ ʪʝʨʨʦʨʠʟʤʘ ʚ ʢʫʣʴʪʫʨʝ ʧʨʠ ʵʪʦʤ ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʧʦ ʟʘʢʦʥʘʤ 

ʘʨʭʘʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʠʣʠʷ, ʘʛʨʝʩʩʠʠ ʠ ʵʢʩʪʨʝʤʠʟʤʘ ʚ ʩʨʝʜʝ ʤʦʣʦʜʝʞʠ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʘʢʪʠʚʥʦ ʧʫʙʣʠʢʫʶʪʩʷ ʠ ʚ ʈʦʩʩʠʠ, ʠ ʟʘ ʨʫʙʝʞʦʤ [8, 17, 24, 42, 58].  

ɸʥʘʣʠʟ ʧʦʥʷʪʠʷ çʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷè ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫ ʯʣʝʥʦʚ 

ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʧʦʤʦʱʴʶ ʙʘʪʘʨʝʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʩ ʦʧʦʨʦʡ ʥʘ ʪʝʦʨʠʶ ʪʨʘʥʟʘʢʪʥʦʛʦ ʘʥʘʣʠʟʘ ʕ. ɹʝʨʥʘ ʧʨʦʚʦʜʷʪ, 

ʥʘʧʨʠʤʝʨ, ʉ. ɺ. ɹʦʥʢʘʣʦ ʠ ʊ. ʀ. ɹʦʥʢʘʣʦ [8].  

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ çʜʝʣʠʥʢʚʝʥʪʥʦʝ ʧʦʚʝʜʝʥʠʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʩʦʛʣʘʩʥʦ 

ʚʳʷʚʣʝʥʥʳʤ ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʧʣʝʷʜʘʤ, ʚʟʘʠʤʦʩʚʷʟʘʥʦ ʩ ʥʘʨʮʠʩʩʠʯʝʩʢʦʡ, ʠʟʦʣʠʨʫʶʱʝʡ ʠ 

ʜʝʧʨʝʩʩʠʚʥʦʡ ʧʦʟʠʮʠʷʤʠ, ʪʦʛʜʘ ʢʘʢ ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʝʙʝ, ʜʨʫʛʠʤ ʠ ʦʢʨʫʞʘʶʱʝʤʫ 

ʤʠʨʫ ʚ ʮʝʣʦʤ, ʥʘʧʨʦʪʠʚ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʩʢʣʦʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʚ ʦʪʢʣʦʥʷʶʱʝʤʫʩʷ 

ʧʦʚʝʜʝʥʠʶè [8, c. 71]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ çʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ ʯʣʝʥʦʚ ʤʦʣʦʜʝʞʥʳʭ 

ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʝʣʦʤ ʠʤʝʝʪ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʘ 
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ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʥʝʦʩʦʟʥʘʥʥʦʩʪʴʶ ʚʳʙʦʨʘ, ʮʝʥʥʦʩʪʥʦʡ ʧʫʩʪʦʪʦʡ, 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʞʠʟʥʝʥʥʳʭ ʮʝʣʝʡ, ʠʭ ʩʫʞʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʠ ʛʝʜʦʥʠʩʪʠʯʝʩʢʦʡ ʠʣʠ 

ʬʘʪʘʣʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ, ʣʠʯʥʦʩʪʥʦ-ʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʠ 

ʥʘʨʮʠʩʩʠʯʝʩʢʠʤ, ʠʟʦʣʠʨʫʶʱʠʤ ʠʣʠ ʜʝʧʨʝʩʩʠʚʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʩʝʙʝ ʠ ʢ ʤʠʨʫ ʚ ʮʝʣʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʢʣʦʥʥʦʩʪʴʶ ʣʠʯʥʦʩʪʠ ʢ ʜʝʚʠʘʥʪʥʦʤʫ 

ʧʦʚʝʜʝʥʠʷ ʠ ʛʝʜʦʥʠʩʪʠʯʝʩʢʦʡ ʠ ʬʘʪʘʣʠʩʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʝʝ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠè 

[8, ʩ. 71]. 

ɻʦʪʦʚʷʱʘʷ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʢ ʥʘʮʠʦʥʘʣʠʟʤʫ çʥʘʨʮʠʩʩʠʯʝʩʢʘʷ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʧʦʩʪʨʦʝʥʠʝ ʞʠʟʥʠ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ çʗ ʭʦʨʦʰʠʡ ð ʤʠʨ ʧʣʦʭʦʡè, 

ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʝʤʦʥʩʪʨʘʪʠʚʥʳʤʠ ʵʤʦʮʠʷʤʠ, ʦʪʩʫʪʩʪʚʠʝʤ ʘʣʴʪʨʫʠʩʪʠʯʝʩʢʠʭ ʠ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʵʤʦʮʠʡ, ʥʝʛʘʪʠʚʥʳʤ ʚʦʩʧʨʠʷʪʠʝ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʟʘʚʳʰʝʥʥʦʡ 

ʩʘʤʦʦʮʝʥʢʦʡ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʵʛʦʮʝʥʪʨʠʯʝʩʢʠʤ ʪʝʥʜʝʥʮʠʷʤ, ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʯʫʚʩʪʚʘʤè [8, c. 

70]. ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ çʥʘʨʮʠʩʩʠʯʝʩʢʘʷ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 62, 

90% ʤʦʣʦʜʳʭ ʣʶʜʝʡ ð ʯʣʝʥʦʚ ʤʦʣʦʜʝʞʥʳʭ ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 22, 58% 

ʩʦʮʠʘʣʴʥʦ ʘʜʘʧʪʠʚʥʳʭ ʩʪʫʜʝʥʪʦʚ ð ʠʭ ʩʚʝʨʩʪʥʠʢʦʚ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ 16, 93 % 

ʠʩʧʳʪʫʝʤʳʭ ð ʯʣʝʥʳ ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ð ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʣʠʯʥʦʩʪʷʤ ʩ 

ʠʟʦʣʠʨʫʶʱʝʡ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʝʡ. ʀʟʦʣʠʨʫʶʱʘʷ ʧʦʟʠʮʠʷ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʤʦʜʝʣʠ çʗ 

ʧʣʦʭʦʡ ð ʤʠʨ ʭʦʨʦʰʠʡè, ʦʙʫʩʣʦʚʣʝʥʘ ʵʤʦʮʠʷʤʠ ʦʙʠʜʳ ʥʘ ʩʚʦʡ ʧʨʦʰʣʳʡ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ, 

ʥʝʚʝʨʠʝʤ ʚ ʩʝʙʷ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʨʦʤʘʥʪʠʯʝʩʢʠʤʠ ʥʘʩʪʨʦʝʥʠʷʤʠ ʠ ʘʤʙʠʚʘʣʝʥʪʥʳʤʠ ʯʫʚʩʪʚʘʤʠ, 

ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʠʩʢʦʚʝʨʢʘʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʝʙʷ ʢʘʢ çʥʝʜʦʩʪʦʡʥʦʛʦè ʠ ʢ ʩʦʟʥʘʪʝʣʴʥʦʤʫ 

ʫʭʦʜʫ ʦʪ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʇʦʜʦʙʥʘʷ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ ʚʳʭʦʜʫ ʥʘ ʧʨʝʜʝʣʳ 

ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʩʠʶʤʠʥʫʪʥʳʭ ʫʩʪʨʝʤʣʝʥʠʡ ʠ ʞʝʣʘʥʠʡ. ʊʘʢʘʷ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʚʥʫʰʘʝʤʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʫ ʥʠʭ ʩʦʮʠʘʣʴʥʦ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʚ ʧʩʝʚʜʦʮʝʥʥʦʩʪʠè 

[8, c. 70]. 

ʊʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ çʝʱʝ ʦʜʠʥ ʪʠʧ ʥʝʛʘʪʠʚʥʦ ʦʢʨʘʰʝʥʥʦʡ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ 

ʯʣʝʥʦʚ ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ð ʵʪʦ ʜʝʧʨʝʩʩʠʚʥʘʷ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʬʘʪʘʣʠʩʪʠʯʝʩʢʠʭ ʵʤʦʮʠʡ, ʘʧʘʪʠʝʡ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴʶ, 

ʥʝʚʨʦʟʦʧʦʜʦʙʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, ʠʩʪʝʨʠʯʥʦʩʪʴʶ ʠ ʥʝʚʝʨʠʝʤ ʚ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʪʴ ʩʝʙʷ ʠ 

ʦʢʨʫʞʘʶʱʠʡ ʤʠʨè [8, ʩ. 70]. 

ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʝʢʨʫʪʠʨʦʚʘʥʠʶ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʚ 

ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ çʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʬʦʨʤʠʨʦʚʘʪʴ 

ʧʦʟʠʪʠʚʥʳʡ ʠ ʘʜʝʢʚʘʪʥʳʡ ʠʭ ʚʟʛʣʷʜ ʥʘ ʤʠʨ, ʨʘʟʚʠʚʘʪʴ ʧʦʟʠʪʠʚʥʫʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʨʠʥʷʪʠʠ 

ʩʝʙʷ ʠ ʜʨʫʛʠʭ, ʞʠʟʥʝʥʥʫʶ ʧʦʟʠʮʠʶè [8, c. 71]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʜʝʩʷʪʢʠ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ 

ʧʦʩʚʷʱʝʥʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʝʨʨʦʨʠʟʤʘ ʠ ʵʢʩʪʨʝʤʠʟʤʘ ʚ ʤʦʣʦʜʝʞʥʦʡ 

ʩʨʝʜʝ [17, 29, 30, 34, 35, 39]. ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ 

ʤʦʜʝʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʘʥʥʦʡ ʠʜʝʦʣʦʛʠʠ [5]. ʆʪʤʝʯʘʝʪʩʷ, 

ʯʪʦ ʠʤʝʥʥʦ ʤʦʣʦʜʝʞʴ ʚ ʩʠʣʫ ʯʝʨʪ ʤʳʰʣʝʥʠʷ ʠ ʧʦʚʝʜʝʥʠʷ, ʤʘʢʩʠʤʘʣʠʟʤʘ ʠ ʥʠʛʠʣʠʟʤʘ, 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʝʫʜʘʯ ʚ ʧʦʠʩʢʘʭ ʩʘʤʦʠʜʝʥʪʠʯʥʦʩʪʠ, ʩʪʨʝʤʣʝʥʠʷ ʢ 

ʦʙʥʦʚʣʝʥʠʶ ʬʦʨʤ ʠ ʩʧʦʩʦʙʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʢʣʦʥʥʦʩʪʠ ʢ ʧʨʦʷʚʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤ ʤʘʢʩʠʤʘʣʠʟʤʘ ʠ ʧʨʦʪʝʩʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʨʝʜʦʡ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʭ ʠʜʝʦʣʦʛʠʶ ʥʘʩʠʣʠʷ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʜʫʭʦʚʥʦʡ ʞʠʟʥʠ ʈʦʩʩʠʠ [5, ʩ. 

4]. ʆʪʤʝʯʘʝʪʩʷ ʬʘʢʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩ ʦʩʦʙʳʤʠ ʮʝʣʝʫʩʪʘʥʦʚʢʘʤʠ ʠ 
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ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʮʝʥʥʦʩʪʷʤʠ [5, ʩ. 5]. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʦʣʦʜʝʞʥʦʡ 

ʩʫʙʢʫʣʴʪʫʨʝ [5, ʩ. 5]. ʄʦʣʦʜʝʞʴ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʘ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʧʦʜʯʠʥʝʥʠʷ ʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʟʨʦʩʣʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ 

ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʠ ʚʳʙʦʨʘ ʩʤʳʩʣʦʞʠʟʥʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʘ ʧʦʪʦʤʫ ʥʝ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɺ ʮʝʣʦʤ ʤʦʣʦʜʝʞʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʩʫʱʝ 

ʤʠʨʦʦʱʫʱʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʨʘʟʦʯʘʨʦʚʘʥʠʝʤ, ʧʝʩʩʠʤʠʟʤʦʤ, ʨʘʩʪʝʨʷʥʥʦʩʪʴʶ, ʘʧʘʪʠʝʡ, 

ʙʝʟʥʘʜʝʞʥʦʩʪʴʶ ʠ ʜʨ. [5, ʩ. 9-10]. ɸʛʨʝʩʩʠʷ ʧʨʠ ʵʪʦʤ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʧʦʩʦʙ ʩʥʷʪʴ ʪʨʝʚʦʛʫ ʠ 

ʧʦʣʫʯʠʪʴ ʤʥʠʤʳʡ ʚʳʭʦʜ ʠʟ ʪʨʫʜʥʦʡ ʩʠʪʫʘʮʠʠ ʯʝʨʝʟ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʘʛʨʝʩʩʠʚʥʳʡ ʚʟʨʳʚ. 

ʇʨʦʷʚʣʷʝʪʩʷ ʪʷʛʦʪʝʥʠʝ ʢ ʩʦʮʠʘʣʴʥʦʤʫ ʵʢʩʪʨʝʤʠʟʤʫ, ʩʦʮʠʘʣʴʥʦʤʫ ʥʠʛʠʣʠʟʤʫ ʠ ʨʘʜʠʢʘʣʠʟʤʫ, 

ʥʨʘʚʩʪʚʝʥʥʦʤʫ ʨʝʣʷʪʠʚʠʟʤʫ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʨʘʡʥʠʤ ʩʨʝʜʩʪʚʘ ʤ ʩʧʦʩʦʙʘʤ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ  

ʧʨʠ ʟʘʚʳʰʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʦʞʠʜʘʥʠʷʭ, ʥʝʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʨʫʧʧʦʚʳʭ ʬʦʨʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [5, ʩ. 12].  

ɸʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ ʩʤʳʩʣʦʞʠʟʥʝʥʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʮʝʥʥʦʩʪʝʡ 

ʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʠ ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʠʪʠʚʥʳʭ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ 

ʥʦʚʦʛʦ ʪʠʧʘ ʢʫʣʴʪʫʨʳ ʥʝʥʘʩʠʣʠʷ [5, ʩ. 179].  

ʇʣʦʱʘʜʢʦʡ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦʙʣʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʩʠʣʠʷ ʚ 

ʦʙʱʝʩʪʚʝ ʠ ʢʫʣʴʪʫʨʝ ʩʪʘʣʠ   ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʘʨʫʙʝʞʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʥʘʫʯʥʳʝ ʠʟʜʘʥʠʷ (çJournal of Violence, Mimesis, and Cultureè, çInternational Journal of Conflict 

and Violenceè ʠ ʜʨ.). 

ɿʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ, ʧʦʤʠʤʦ ʧʨʦʙʣʝʤ ʪʝʨʨʦʨʠʟʤʘ, ʪʘʢʞʝ ʠ 

ʧʨʦʙʣʝʤʳ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʥʘʩʠʣʠʷ ʚ ʠʩʢʫʩʩʪʚʝ (ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʴʥʦʤ), ʧʦʜʯʝʨʢʠʚʘʷ ʨʦʣʴ 

ʠʩʢʫʩʩʪʚʘ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷ ʠ ʜʠʩʢʫʪʠʨʫʷ ʧʦ ʚʦʧʨʦʩʘʤ ʦʧʨʘʚʜʘʥʥʦʩʪʠ 

ʤʦʪʠʚʦʚ ʘʛʨʝʩʩʠʠ ʠ ʦʙʨʘʟʦʚ  ʥʘʩʠʣʠʷ ʚ ʢʫʣʴʪʫʨʝ. 

ʆʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʚʨʝʜʘ ʠ ʧʦʣʴʟʳ ʦʪ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʥʘʩʠʣʠʷ ʚ 

ʠʩʢʫʩʩʪʚʝ ð ʦʥʦ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʘʛʨʝʩʩʠʠ ʠʣʠ, ʥʘʧʨʦʪʠʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʝʥʪʘʣʴʥʦʡ çʠʥʬʝʢʮʠʠè, ʨʦʩʪʫ ʘʛʨʝʩʩʠʠ. 

N. Lawtoo, ʥʘʧʨʠʤʝʨ, ʚ ʜʚʫʭ ʨʘʙʦʪʘʭ [65, 66] ʦʙʩʫʞʜʘʝʪ ʚʦʧʨʦʩ ʦ ʩʚʷʟʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʘʩʠʣʠʷ ʩ ʪʝʦʨʠʝʡ ʢʘʪʘʨʩʠʩʘ ʠ ʧʨʦʙʣʝʤʘʤʠ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ ʚ ʘʥʪʠʯʥʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʩʪʝʪʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʳʪʘʝʪʩʷ ʨʘʟʲʷʩʥʠʪʴ ʜʚʦʷʢʦ ʨʝʰʘʝʤʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʦʧʨʦʩ ʦ ʪʦʤ, 

ʥʘʩʢʦʣʴʢʦ ʪʝʩʥʦʡ ʠ ʦʜʥʦʟʥʘʯʥʦʡ ʷʚʣʷʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʩʠʣʠʝʤ ʚ ʢʫʣʴʪʫʨʝ ʠ ʚ ʤʠʨʝ, ʛʜʝ 

ʜʦʤʠʥʠʨʫʝʪ ʜʘʥʥʘʷ  ʚʳʤʳʰʣʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (ʭʦʪʷ ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʠʥʦʛʜʘ ʧʦʚʳʰʝʥʥʦʡ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʴʶ); ʥʘʩʢʦʣʴʢʦ ʘʬʬʝʢʪ, ʚʦʟʥʠʢʘʶʱʠʡ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʪʝʘʪʨʘʣʴʥʳʭ ʧʦʩʪʘʥʦʚʦʢ 

ʠ ʢʠʥʦʬʠʣʴʤʦʚ ʩ ʦʙʨʘʟʘʤʠ ʞʝʩʪʦʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʫʯʘʩʪʠʷ ʚ ʚʠʜʝʦʠʛʨʘʭ, ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʦʯʠʱʘʶʱʝʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʯʝʣʦʚʝʢʘ ʪʝʨʘʧʠʠ, ʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʳʤʳʰʣʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʠʪʫʘʮʠʷʭ ʥʘʩʠʣʠʷ  ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ 

ʩʦʮʠʫʤʝ [65]. N. Lawtoo ʛʦʚʦʨʠʪ ʦ ʩʠʣʝ ʟʘʨʘʞʝʥʠʷ, ʚʦʚʣʝʯʝʥʠʷ [66]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʘʮʠʝʥʪʦʤ ʢʘʪʘʨʩʠʩʘ, ʨʝʘʢʮʠʡ ʥʘ ʩʮʝʥʳ ʥʘʩʠʣʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʚ 

ʪʝʦʨʠʠ ʧʩʠʭʦʪʝʨʘʧʠʠ ʚ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʘ ʜʣʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ, ʪʨʘʚʤʠʨʫʶʱʠʭ ʧʝʨʝʞʠʚʘʥʠʡ ʚ 

ʧʩʠʭʠʢʝ ʧʦʪʨʝʙʠʪʝʣʷ ʢʫʣʴʪʫʨʳ, ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʚʝʩʪʠ ʠʭ ʠʟ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ ʚ ʩʦʟʥʘʥʠʝ, 

ʧʦʚʪʦʨʥʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ, ʧʝʨʝʨʘʙʦʪʘʪʴ ʠ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʠʭ,  ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʦʡ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ  ʫʩʧʝʰʥʦʩʪʴ ʤʝʪʦʜʘ ʦʩʧʘʨʠʚʘʣʘʩʴ ʠ ʚ ʠʪʦʛʝ ʦʪ ʥʝʛʦ ʦʪʢʘʟʘʣʠʩʴ, ʢʘʢ 

ʦʪ ʟʘʧʫʩʢʘʶʱʝʛʦ ʧʨʦʮʝʩʩ çʤʠʤʝʪʠʯʝʩʢʦʛʦè ʠʥʬʠʮʠʨʦʚʘʥʠʷ. 

E. Brighi ʦʪʤʝʯʘʝʪ [62], ʯʪʦ 1980-1990-ʝ ʛʛ. ʚ ʤʠʨʦʚʦʡ ʢʫʣʴʪʫʨʝ ʩʪʘʣʠ ʚʨʝʤʝʥʝʤ ʦʙʠʜʳ ʠ 

ʛʥʝʚʘ, ʦʙʨʘʟʳ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʣʠ ʢʨʫʰʝʥʠʝ ʢʘʨʪʠʥʳ ʤʠʨʘ ʯʝʣʦʚʝʢʘ, ʨʦʩʪ ʚʟʘʠʤʥʦʡ ʥʝʥʘʚʠʩʪʠ 

ʠ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʦʡ ʦʙʠʜʳ, ʚʨʘʞʜʝʙʥʦʩʪʠ ʢ ʜʨʫʛʠʤ ʠ ʢ ʤʠʨʫ ʚ ʮʝʣʦʤ. ʊʘʢʞʝ E. Brighi 

ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʨʨʦʨʠʟʤʘ ʙʳʣʦ ʚʳʟʚʘʥʦ ʚ ʪʦʤ ʯʠʩʣʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 338 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʠʤʝʥʥʦ ð ʚ ʵʧʦʭʫ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʤʠʨʦʚʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ  ʨʦʩʪ ʛʫʙʠʪʝʣʴʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʵʤʦʮʠʡ ʠ ʩʦʩʪʦʷʥʠʡ ʛʥʝʚʘ ʠ ʷʨʦʩʪʠ. 

H. Oberpfalzerov§, J. Ullrich, H. JeŚ§bek [67] ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʤʝʜʠʮʠʥʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʩʪʦʨʠʡ ʠ ʣʠʯʥʳʭ ʚʦʩʧʦʤʠʥʘʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ʩʦʙʳʪʠʡ ʦ ʥʘʩʠʣʠʠ ʠ 

ʪʝʨʨʦʨʠʟʤʝ, ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʜʘʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʛʫʪ ʩʥʠʤʘʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʪʨʘʚʤʫ ʩʦʮʠʫʤʘ ʠ ʩʦʜʝʡʩʪʚʦʚʘʪʴ 

ʧʨʠʤʠʨʝʥʠʶ ʛʨʫʧʧ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʢʦʥʬʣʠʢʪʝ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʠʥʠʮʠʘʪʠʚʘ ʩʦʟʜʘʥʠʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʦʚʝʩʪʚʦʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ 

ʢʘʢ ʧʦʤʦʛʘʝʪ ʫʩʪʨʘʥʠʪʴ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʧʨʠʤʠʨʝʥʠʶ. 

ʎʝʣʳʡ ʪʦʤ ʥʝʤʝʮʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʞʫʨʥʘʣʘ çInternational Journal of Conflict and 

Violenceè ʚ 2017 ʛ. (ʪ. 11) ʧʦʩʚʷʱʝʥ ʧʨʦʙʣʝʤʝ ʥʘʩʠʣʠʷ ʠ ʝʝ ʦʧʠʩʘʥʠʶ ʚ ʩʦʮʠʦʣʦʛʠʠ: Focus: 

Violence ð Constructing an Emerging Field of Sociology (ʌʦʢʫʩ: çʥʘʩʠʣʠʝ ð ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ 

ʦʙʣʘʩʪʠ ʩʦʮʠʦʣʦʛʠʠè).  

E. Hartmann ʚ ʧʨʝʘʤʙʫʣʝ ʢ ʚʳʧʫʩʢʫ ʞʫʨʥʘʣʘ çViolence: Constructing an Emerging Field of 

Sociologyè [64] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʥʘʩʠʣʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ ʠ ʩʪʘʣʦ 

ʧʨʝʜʤʝʪʦʤ ʥʦʚʦʡ ʦʙʣʘʩʪʠ ʩʦʮʠʦʣʦʛʠʠ ʢʘʢ ʩʦʮʠʘʣʴʥʳʡ ʬʘʢʪ. ʄʝʥʷʶʪʩʷ ʠʣʠ ʜʦʣʞʥʳ 

ʠʟʤʝʥʠʪʴʩʷ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʷ ʠ ʠʟʤʝʥʠʪʴʩʷ ʪʝʥʜʝʥʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʝʛʦ ʢʘʢ 

ʪʦʣʴʢʦ  ʤʦʨʘʣʴʥʫʶ ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ. 

R. Collins [63] ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʚʝ ʤʦʜʝʣʠ ʥʘʩʠʣʠʷ ʚ ʠʩʪʦʨʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ð 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʢʦʥʬʣʠʢʪʳ ʧʝʨʝʣʦʤʥʦʛʦ ʤʦʤʝʥʪʘ (ʥʘ ʢʦʨʦʪʢʠʭ ʦʪʨʝʟʢʘʭ ʚʨʝʤʝʥʠ) ʠ 

ʨʘʩʩʝʷʥʥʳʝ ʢʦʥʬʣʠʢʪʳ ʠʩʪʦʱʝʥʠʷ (ʚ ʜʣʠʪʝʣʴʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ), ʘ ʪʘʢʞʝ ʩʪʨʘʪʝʛʠʶ 

ʜʝʡʩʪʚʠʡ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʥʘʩʠʣʠʝ ʩʪʦʨʦʥ. R. Collins ʦʪʤʝʯʘʝʪ, ʯʪʦ ʯʝʤ ʩʠʣʴʥʝʝ ʚʳʨʘʞʘʝʪʩʷ 

ʫʩʪʘʥʦʚʢʘ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʠʣʫ ʢʦʥʬʣʠʢʪʘ, ʪʝʤ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʙʳʩʪʨʦʡ ʧʦʙʝʜʝ 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʥʘʩʠʣʠʝ ʩʪʦʨʦʥʳ ʟʘ ʢʦʨʦʪʢʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ.  

C. B. Bills ʚ ʦʙʟʦʨʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʢʪʦʚ ʥʘʩʠʣʠʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʚʝʩʪʚʦʚʘʥʠʷ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʩʪʠ [61] ʛʦʚʦʨʠʪ ʦ ʪʝʩʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʘʢʪʘʤʠ ʘʛʨʝʩʩʠʠ ʯʝʨʝʟ ʫʙʠʡʩʪʚʦ ʠ ʯʝʨʝʟ ʩʘʤʦʫʙʠʡʩʪʚʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʘʢʪʦʚ ʚ ʨʝʣʠʛʠʠ, ʤʝʜʠʮʠʥʝ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢʘʭ. C. B. Bills ʚʚʦʜʠʪ 

ʧʦʥʷʪʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ ʘʛʨʝʩʩʠʠ ʠ ʧʨʝʜʣʘʛʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʩʠʣʠʷ, ʦʙʨʘʱʘʷʩʴ ʠ ʢ ʩʬʝʨʝ ʢʫʣʴʪʫʨʳ. 

N. Schils, A. Verhage [68] ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʨʠʯʠʥʳ ʚʩʪʫʧʣʝʥʠʷ ʤʦʣʦʜʝʞʠ ʚ ʨʘʜʠʢʘʣʴʥʳʝ 

ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ, ʵʢʩʪʨʝʤʠʩʪʩʢʠʝ ʛʨʫʧʧʳ. ɺʦʧʨʦʩ ʙʳʣ ʠʟʫʯʝʥ ʚ ɹʝʣʴʛʠʠ  ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʥʪʝʨʚʴʶ ʩ ʤʦʣʦʜʳʤʠ ʣʶʜʴʤʠ, ʩʯʠʪʘʚʰʠʤʠ ʩʝʙʷ ʨʘʜʠʢʘʣʘʤʠ ʠʣʠ 

ʵʢʩʪʨʝʤʠʩʪʘʤʠ. ʃʠʯʥʳʝ ʠʩʪʦʨʠʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʤʘʨʰʨʫʪ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʦʡ ʨʘʜʠʢʘʣʠʟʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʛʨʫʧʧ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʚ 

ʦʬʬʣʘʡʥ,  ʦʧʠʩʘʪʴ ʥʘʙʦʨ ʚ ʥʠʭ ʠ ʠʭ ʧʦʚʩʝʜʥʝʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʪʦʯʥʠʣʠ ʧʨʠʯʠʥʳ ʠ ʧʫʪʠ ʨʘʜʠʢʘʣʠʟʘʮʠʠ ʤʦʣʦʜʝʞʠ, ʚʢʣʶʯʘʷ ʧʨʦʮʝʜʫʨʫ ʨʝʢʨʫʪʠʨʦʚʘʥʠʷ 

(ʦʥʣʘʡʥ ʠ ʦʬʬʣʘʡʥ). ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʩʦʜʝʨʞʘʥʠʝ ʠʜʝʦʣʦʛʠʠ ʥʝ ʙʳʣʦ ʧʝʨʚʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ 

ʧʦʠʩʢʘ ʩʦʦʙʱʝʩʪʚʘ. ɹʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʣʦ ʦʙʱʝʝ ʥʝʜʦʚʦʣʴʩʪʚʦ ʦʙʱʝʩʪʚʦʤ ʠ 

ʧʦʠʩʢ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʥʠʤ.  

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʙʨʘʟ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʨʦʩʪʢʘʤ ʠ ʶʥʦʰʝʩʪʚʫ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ; ʦʧʠʩʘʪʴ ʩʠʩʪʝʤʫ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ʠ ʶʥʦʰʝʩʪʚʦʤ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʠ ʤʫʟʳʢʘʣʴʥʦʛʦ (ʚʠʜʝʦʢʣʠʧʳ) ʚʠʜʝʦʢʦʥʪʝʥʪʘ ð 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʧʣʘʪʬʦʨʤʝ  YouTube, ʦʪʨʘʞʘʶʱʝʛʦ  ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʧʘʪʪʝʨʥʳ 

ʠ ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʪʝʤʳ ʪʝʨʨʦʨʠʟʤʘ (ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʤʘʪʝʨʠʘʣ). 

ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʦʙʨʘʱʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ ʢ ʜʝʩʪʨʫʢʪʠʚʥʦʡ 

ʮʝʥʥʦʩʪʥʦʡ ʧʘʨʘʜʠʛʤʝ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ/ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʠʜʝʦʣʦʛʠʠ. 

ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʧʦʤʦʱʠ 

ʧʦʜʨʦʩʪʢʘʤ ʠ ʶʥʦʰʝʩʪʚʫ ʚ ʧʝʨʠʦʜ ʚʟʨʦʩʣʝʥʠʷ, ʚʳʷʚʣʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ ʧʨʠʯʠʥ ʚʦʟʤʦʞʥʦʛʦ 

ʧʨʦʪʝʩʪʥʦʛʦ ʦʙʨʘʱʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʢ ʜʝʚʠʘʥʪʥʳʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ ʠ ʠʭ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʜʝʩʪʨʫʢʪʠʚʥʳʤ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤ) ʛʨʫʧʧʘʤ. 

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʘʫʜʠʦʚʠʟʫʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʘʨʪʝʬʘʢʪʳ, 

ʷʚʣʷʶʱʠʝʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʟʘʧʠʩʴʶ ʩʦʙʳʪʠʡ ʠʣʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, 

ʦʪʨʘʞʘʶʱʝʡ ʦʙʨʘʟʳ ʥʘʩʠʣʠʷ, ʘ ʠʤʝʥʥʦ ð ʤʫʟʳʢʘʣʴʥʳʝ ʚʠʜʝʦʢʣʠʧʳ ʠʩʧʦʣʥʠʪʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʪʝʯʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʝ ʩʮʝʥʳ ʥʘʩʠʣʠʷ ʠ ʧʦʧʫʣʷʨʥʳʝ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ; 

ʚʠʜʝʦʩʪʨʠʤʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʩʦ ʩʮʝʥʘʤʠ ʥʘʩʠʣʠʷ; ʦʙʥʘʨʦʜʦʚʘʥʥʳʝ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ 

ʚʠʜʝʦʟʘʧʠʩʠ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʢʩʪʨʝʤʠʩʪʩʢʠʤʠ ʜʝʡʩʪʚʠʷʤʠ/ʛʠʙʝʣʴʶ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʤʦʣʦʜʝʞʠ; ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʬʠʣʴʤʳ ʦʙ ʘʥʘʣʦʛʠʯʥʳʭ ʩʦʙʳʪʠʷʭ ʥʘ ʦʩʥʦʚʝ ʨʝʘʣʴʥʳʭ ʠʣʠ 

ʚʳʤʳʰʣʝʥʥʳʭ ʩʦʙʳʪʠʡ.  

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʯʠʥ  ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ  ʘʨʪʝʬʘʢʪʘ ʥʘ ʨʝʮʠʧʠʝʥʪʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

I. ʉʦʜʝʨʞʘʥʠʝ ʢʦʥʪʝʥʪʘ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʨʘʟʘ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʚ ʮʝʣʦʤ ʫ ʤʦʣʦʜʝʞʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʦʤʘʥʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʥʘʩʠʣʠʷ, ʠ ʚ ʥʘʠʙʦʣʝʝ 

ʦʪʷʛʦʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ð ʪʝʨʨʦʨʠʩʪʘ ʠ ʪʝʨʨʦʨʠʟʤʘ ʢʘʢ ʷʚʣʝʥʠʷ ð ʠʤʝʶʪ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʘʩʩʦʚʦʡ, ʢʫʣʴʪʫʨʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ  ʩ 

ʧʦʤʦʱʴʶ ʀʥʪʝʨʥʝʪʘ. 

çʊʨʠ ʢʠʪʘè ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʠ ʤʘʩʩʦʚʦʡ ʢʫʣʴʪʫʨʳ ð ʢʠʥʦ, ʤʫʟʳʢʘʣʴʥʘʷ 

ʠʥʜʫʩʪʨʠʷ ʠ ʠʥʜʫʩʪʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ. ʇʦ ʚʩʝʤ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʜʝʪ ʪʠʨʘʞʠʨʦʚʘʥʠʝ 

ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʮʝʥʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʧʦʪʨʝʙʣʝʥʠʷ, ʥʦ ʠ ʥʘʩʠʣʠʷ. ʆʪʤʝʪʠʤ 

ʘʫʜʠʦʚʠʟʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʘʥʥʳʭ ʘʨʪʝʬʘʢʪʦʚ, ʪʦ ʝʩʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷ ʠʜʝʪ ʩʨʘʟʫ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ. ʆʩʪʘʥʦʚʠʤʩʷ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʥʘ ʤʫʟʳʢʘʣʴʥʦʤ ʚʠʜʝʦʢʦʥʪʝʥʪʝ ʠ ʢʠʥʦʢʦʥʪʝʥʪʝ (ʢʘʢ ʜʦʢʫʤʝʥʪʘʣʴʥʦʤ, ʪʘʢ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ), ʘ ʪʘʢʞʝ ʟʘʧʠʩʘʥʥʳʭ ʚ ʬʦʨʤʝ ʚʠʜʝʦʨʦʣʠʢʦʚ ʩʪʨʠʤʘʭ ʢʦʤʧʴʶʪʝʨʥʳʭ  ʠʛʨ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʛʠʧʦʪʝʟʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʘ ʠʜʝʪ ʩ 

ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʩʝʥʩʘʮʠʶ ʠ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʪʨʘʚʤʫ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʦʙʨʘʟ ʚʩʝʛʜʘ 

ʥʝʦʜʥʦʟʥʘʯʝʥ (ʩʦʦʙʱʝʥʠʝ ʦ ʥʝʤ ʠʤʝʝʪ ʧʨʠʟʥʘʢʠ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʠ, çʜʚʦʡʥʦʛʦ ʧʦʩʣʘʥʠʷè, 

ʨʘʟʨʫʰʘʷ ʫʩʪʦʡʯʠʚʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ ʦ ʜʦʙʨʝ ʠ ʟʣʝ).  

ʂ ʯʠʩʣʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʝʦʢʣʠʧʦʚ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ: çʊʝʨʨʦʨʠʩʪè 

ɼɼʊ, çʀʦʨʜʘʥè Noize MC feat. Atlantida Project ʠ ʜʨ., çɸʥʪʠʬʨʠʟè (2017) ʠ çʗʨʦʩʪʴè (2017) 

Seryoga, çʉʪʚʦʣʦʢ ʟʘ ʧʦʷʩʦʢè, çʆʙʨʝʟè (2019), çʇʨʠʢʫʨʠ ʦʪ ʩʪʚʦʣʘè (2017), çɸʨʤʠʷè (2012) 

ʅʦʛʛʘʥʦ,  çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè (2018), çʄʘʨʰè (2020), çʇʣʘʢ ʇʣʘʢè (2020) ʠ ʜʨ.  IC3PEAK,  

çʇʠʨʦʤʘʥè (2017), çʇʫʣʷ-ʜʫʨʘè, çʇʘʥʝʣʴʢʘè, çʂʨʦʪè (2017) ʠ ʜʨ. ʍʘʩʢʠ, ç360Áè, çAquaè 

ʕʣʜʞʝʷ ʠ ʜʨ. 
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ʂ ʯʠʩʣʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ ʢʦʤʤʝʥʪʠʨʦʚʘʥʥʳʝ ʚʠʜʝʦʩʪʨʠʤʳ ʠʛʨ Morimiya 

Middle School Shooting ʠ ʜʨʫʛʠʭ ʩʪʨʠʤʦʚ ʘʥʠʤʘʪʦʨʦʚ ʰʢʦʣʴʥʳʭ ʨʘʩʩʪʨʝʣʦʚ, 

ʢʦʤʤʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ ʨʫʩʩʢʦʷʟʳʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʨʦʜʫʢʮʠʠ, ʨʘʟʤʝʱʝʥʥʦʡ ʥʘ http://www.columbinegame.com/, Grand Theft Auto V (Rockstar 

Games),  Dota 2 (Valve), WiedŦmin (CD Projekt RED).  

ʂ ʯʠʩʣʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʩʪʨʠʤʦʚ (ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʚʝʣʠʩʴ) ʠ 

ʬʠʣʴʤʦʚ ð ʞʫʨʥʘʣʠʩʪʩʢʠʭ ʨʝʧʦʨʪʘʞʝʡ ʦʪʥʦʩʷʪʩʷ ʠʩʪʦʨʠʠ ʂʘʪʠ ɺʣʘʩʦʚʦʡ ʠ ɼʝʥʠʩʘ 

ʄʫʨʘʚʴʝʚʘ ʠʟ ʉʪʨʫʛ ʂʨʘʩʥʳʭ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (2016), ʈʦʤʘʥʘ ʐʠʥʛʘʨʢʠʥʘ ʠ ɸʣʝʢʩʘʥʜʨʳ 

ʉʦʣʦʚʴʝʚʦʡ ʠʟ ʄʦʩʢʚʳ (2018), ɽʚʛʝʥʠʠ ʍʘʩʠʩ ʠ ʅʠʢʦʣʘʷ ʊʠʭʦʥʦʚʘ ʠʟ ʄʦʩʢʚʳ (2009), 

ɸʢʙʘʨʜʞʦʥʘ ɼʞʘʣʠʣʦʚʘ ʠʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (2017), ɺʣʘʜʠʩʣʘʚʘ ʈʦʩʣʷʢʦʚʘ ʠʟ ʂʝʨʯʠ (2018).  

ʂ ʯʠʩʣʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʬʠʣʴʤʦʚ ʠ ʧʴʝʩ ʦʪʥʦʩʷʪʩʷ çɿʘʣʦʞʥʠʢʠè (2017) 

ʈ. ɻʠʛʠʥʝʡʰʚʠʣʠ, çɼʠʘʣʦʛʠ ʫʙʠʡʮè (2018) ɽ. ʉʢʦʚʦʨʦʜʳ, çɹʝʩʳè (2014) ɺ. ʍʦʪʠʪʝʥʢʦ. 

ʀʩʩʣʝʜʦʚʘʥʘ ʙʳʣʘ ʪʘʢʞʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʨʝʘʢʮʠʷ ʟʨʠʪʝʣʝʡ ʥʘ ʜʘʥʥʳʝ ʘʨʪʝʬʘʢʪʳ ʥʘ 

ʧʣʘʪʬʦʨʤʝ çYouTubeè, ʧʨʦʷʚʠʚʰʘʷʩʷ ʚ ʚʠʜʝ ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ çʣʘʡʢʦʚè. 

ʉʦʛʣʘʩʥʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʨʪʝʬʘʢʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʱʝʤʫ, ʩʶʞʝʪʥʦ 

ʝʜʠʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʧʦʥʷʪʠʡʥʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʥʝʦʞʠʜʘʥʥʦ ʘʢʪʫʘʣʴʥʦʤʫ 

ʜʣʷ  ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ. ɼʘʥʥʳʡ ʢʦʥʪʝʥʪ ʚʦʩʪʨʝʙʦʚʘʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʥʘ ʧʣʘʪʬʦʨʤʝ 

çYouTubeè.  

ʄʫʟʳʢʘʣʴʥʳʝ ʢʣʠʧʳ. ʊʝʤʘ ʥʘʩʠʣʠʷ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ ʨʦʢʘ ʜʦ ʚʠʪʯʭʘʫʩʘ. ʂʘʢ ʦʪʤʝʯʘʣ ʊ. ɸʜʦʨʥʦ, çʦʯʝʚʠʜʥʦ, ʩʦʮʠʘʣʴʥʳʡ ʩʤʳʩʣ 

ʤʫʟʳʢʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʪʝʧʝʥʥʦ ð ʦʥ ʩʢʨʳʪ, ʟʘʤʘʩʢʠʨʦʚʘʥ, ʢʦʛʜʘ ʤʫʟʳʢʘ ʧʦʷʚʣʷʝʪʩʷ 

ʧʝʨʝʜ ʩʣʫʰʘʪʝʣʝʤ ʚʧʝʨʚʳʝ. ʆʥ ʥʝ ʚʳʭʦʜʠʪ ʥʘʨʫʞʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʘʤʦʛʦ ʷʚʣʝʥʠʷ 

ʦʙʲʝʢʪʘ. <é> ʂʘʢ ʰʠʬʨ ʩʦʮʠʘʣʴʥʦʛʦ ʤʫʟʳʢʫ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʠ 

ʤʦʤʝʥʪʳ ʧʝʨʝʩʪʘʶʪ ʧʦʨʘʞʘʪʴ, ʟʘʥʠʤʘʷ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʩʦʟʥʘʥʠʷ, ʢʦʛʜʘ ʪʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʦʚʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʫʟʳʢʘʣʴʥʦʛʦ ʷʟʳʢʘ, ʧʝʨʝʩʪʘʝʪ ʢʘʟʘʪʴʩʷ ʧʦʨʦʞʜʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʚʦʣʠ, ʥʦ ʢʦʛʜʘ ʟʘ ʤʘʥʠʬʝʩʪʘʮʠʝʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʘʯʘʣʘ ʫʞʝ ʯʫʚʩʪʚʫʝʪʩʷ ʢʦʣʣʝʢʪʠʚʥʦʝ 

ʝʜʠʥʩʪʚʦ <é> ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ ʟʘʧʝʯʘʪʣʝʚʘʶʪʩʷ ʚ ʥʦʚʝʡʰʝʡ ʤʫʟʳʢʝ, 

ʥʦ ʧʨʦʪʠʚʷʪʩʷ ʩʚʦʝʤʫ ʦʩʦʟʥʘʥʠʶè [1, c. 155]. 

ɺʩʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʫʟʳʢʘʣʴʥʳʝ ʚʠʜʝʦʢʣʠʧʳ ʩʦʜʝʨʞʘʪ ʦʙʨʘʟʳ ʥʘʩʠʣʠʷ ʠ/ ʠʣʠ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʙʨʘʟ ʜʝʷʪʝʣʷ ʧʨʠ ʵʪʦʤ ʠʣʠ ʨʦʤʘʥʪʠʟʠʨʫʝʪʩʷ, ʠʣʠ 

ʤʘʨʛʠʥʘʣʠʟʠʨʫʝʪʩʷ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʰʦʢʘ, ʪʨʘʚʤʳ. ʇʨʠʩʫʪʩʪʚʫʝʪ 

ʘʧʝʣʣʷʮʠʷ ʢ ʢʫʣʴʪʫʨʥʳʤ ʩʪʝʨʝʦʪʠʧʘʤ (ʉʝʨʝʛʘ ð çʗʨʦʩʪʴè), ʥʘʮʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʘʤ (ʅʦʛʛʘʥʦ 

ð çʉʪʚʦʣʦʢ ʟʘ ʧʦʷʩʦʢè), ʣʶʤʧʝʥ-ʢʫʣʴʪʫʨʝ (ʍʘʩʢʠ ð çʇʫʣʷ-ʜʫʨʘè, çʇʘʥʝʣʴʢʘè), ʢʫʣʴʪʫʨʝ 

ʜʘʫʥʰʠʬʪʝʨʦʚ (IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè). 

ʊʝʤʘʪʠʢʘ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ: ʛʨʘʙʝʞ ʠ ʥʘʥʝʩʝʥʠʝ ʪʝʣʝʩʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ 

(ʍʘʩʢʠ ð çʇʫʣʷ-ʜʫʨʘè ʠ ʜʨ.); ʫʙʠʡʩʪʚʦ (ʉʝʨʝʛʘ ð çɸʥʪʠʬʨʠʟè, ʅʦʛʛʘʥʦ ð çʇʨʠʢʫʨʠ ʦʪ 

ʩʪʚʦʣʘè, IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè); ʧʦʜʞʦʛ (ʍʘʩʢʠ ð çʇʠʨʦʤʘʥè, ʉʝʨʝʛʘ ð 

çɸʥʪʠʬʨʠʟè, IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè); ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʡ ʘʢʪ 

ʚ ʤʝʪʨʦ (Noize MC ð çʀʦʨʜʘʥè); ʩʫʠʮʠʜ (IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè); ʚʦʩʧʝʚʘʥʠʝ 

ʷʨʦʩʪʠ, ʘʛʨʝʩʩʠʠ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʝʮʝʜʝʥʪʘ, ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʫʧʦʤʠʥʘʥʠʷ ʩʣʫʯʘʝʚ 

ʦʙʦʩʪʨʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ, ʨʘʟʨʝʰʘʚʰʠʭʩʷ ʧʫʪʝʤ ʩʪʦʣʢʥʦʚʝʥʠʡ (ʉʝʨʝʛʘ ð çʗʨʦʩʪʴè); 

ʧʨʦʪʝʩʪ, ʥʝʧʨʠʷʪʠʝ ʞʠʟʥʠ ʦʙʳʚʘʪʝʣʝʡ (ɼɼʊ ð çʊʝʨʨʦʨʠʩʪè, IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ 

ʥʝʪè); ʤʝʩʪʴ (ʕʣʜʞʝʡ ð ç360Áè); ʪʝʤʘ ʥʘʨʢʦʪʨʘʬʠʢʘ (ʅʦʛʛʘʥʦ ð çɸʨʤʠʷè ʠ ʜʨ.).  

ɺ ʢʣʠʧʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʨʘʟʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʦʙʦʡ ʞʝʩʪʦʢʦʩʪʴʶ. ʇʨʦʠʩʭʦʜʠʪ 

ʛʝʨʦʠʟʘʮʠʷ ʫʙʠʡʩʪʚʘ, ʥʝʨʝʜʢʦ ʤʘʩʩʦʚʦʛʦ (ʉʝʨʝʛʘ ð çɸʥʪʠʬʨʠʟè, çʗʨʦʩʪʴè ʠ ʜʨ.), ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʟ ʤʝʩʪʠ (ʕʣʜʞʝʡ ð ç360Áè, ʅʦʛʛʘʥʦ ð çʇʨʠʢʫʨʠ ʦʪ ʩʪʚʦʣʘè ʠ ʜʨ.). ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʢʣʠʧʘʭ 
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ʠʛʨʘʝʪ ʘʢʪ ʩʤʝʨʪʠ (ʚʩʝʛʜʘ ʝʩʪʴ ʚ ʢʘʜʨʝ ʠʣʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʘ ʢʘʜʨʦʤ, ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ), 

ʠʟʦʙʨʘʞʝʥʥʳʡ ʧʦʜʯʝʨʢʥʫʪʦ ʥʘʪʫʨʘʣʠʩʪʠʯʥʦ ʠʣʠ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʵʤʦʮʠʶ ʦʪʚʨʘʱʝʥʠʷ 

(ʕʣʜʞʝʡ ð ç360Áè, IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè, ʉʝʨʝʛʘ - çɸʥʪʠʬʨʠʟè ʠ ʜʨ.). ʕʩʪʝʪʠʢʘ 

ʢʣʠʧʦʚ ʩʚʷʟʘʥʘ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʘʥʝʩʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʪʨʘʚʤʳ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʩʠʭʠʢʫ 

ʩʚʝʨʭʩʠʣʴʥʳʤʠ ʨʘʟʜʨʘʞʠʪʝʣʷʤʠ ʟʘ ʧʨʝʜʝʣʘʤʠ çʜʦʙʨʘ ʠ ʟʣʘè. ʊʦʪ ʞʝ ʧʨʠʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʪʨʠʤʘʭ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʩʲʝʤʢʘʭ ʦ ʨʝʘʣʴʥʳʭ ʩʦʙʳʪʠʷʭ ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʘʭ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʢʣʠʧʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʶʤʦʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʥʳʡ ʩ ʤʦʪʠʚʘʤʠ 

ʥʘʭʦʜʯʠʚʦʩʪʠ ʧʝʨʩʦʥʘʞʝʡ ʪʝʢʩʪʘ ʠʣʠ ʢʣʠʧʘ, ʥʘʭʦʜʷʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʭʦʜʠʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʘʨʫʰʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʬʝʨʝ ʦʙʦʨʦʪʘ ʥʘʨʢʦʪʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ. ʇʨʦʠʩʭʦʜʠʪ ʜʝʚʘʣʴʚʘʮʠʷ ʩʦʮʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪ 

ʮʝʥʥʦʩʪʝʡ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ. 

ʇʨʠ ʠʟʦʙʨʘʞʝʥʠʠ ʚ ʢʣʠʧʘʭ ʘʢʪʦʚ ʧʦʜʞʦʛʘ, ʨʘʟʙʦʷ, ʧʦʜʛʦʪʦʚʢʠ ʪʝʨʘʢʪʦʚ, ʫʙʠʡʩʪʚ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʫ ʘʚʪʦʨʦʚ ʢʣʠʧʦʚ ʚʳʭʦʜʠʪ ʧʨʦʪʝʩʪʥʘʷ ʨʦʣʴ ʧʨʝʩʪʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʩʪʦʯʥʠʢʦʤ ʵʪʦʛʦ ʘʨʭʝʪʠʧʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʦʢ-ʢʫʣʴʪʫʨʝ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟ ʪʝʨʨʦʨʠʩʪʘ ʀʚʘʥʘ 

ʇʦʤʠʜʦʨʦʚʘ, ʩʦʟʜʘʥʥʳʡ ʚ ʢʦʤʧʦʟʠʮʠʠ çʊʝʨʨʦʨʠʩʪè ʛʨʫʧʧʳ ɼɼʊ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ 

ʥʘʟʘʜ ʚʦʩʧʨʠʥʠʤʘʚʰʠʡʩʷ ʘʚʪʦʨʦʤ, ʚʝʨʦʷʪʥʦ, ʢʘʢ ʠʨʦʥʠʯʝʩʢʠʡ. 

ʆʧʘʩʥʦʩʪʴ ʚʠʜʝʦʢʦʥʪʝʥʪʘ ʯʘʩʪʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʘʤʙʠʚʘʣʝʥʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʪʝʢʩʪ 

ʢʣʠʧʘ ʤʦʞʝʪ ʙʳʪʴ ʧʘʮʠʬʠʩʪʩʢʠʤ (Noize MC ð çʀʦʨʜʘʥè), ʚʠʜʝʦʨʷʜ ð ʘʛʨʝʩʩʠʚʥʳʤ, ʩ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʘʢʪʦʚ ʪʝʨʨʦʨʘ (ʚ ʢʣʠʧʝ Noize MC çʀʦʨʜʘʥè ʘʚʪʦʨ ʚʳʩʪʫʧʘʝʪ ʠ ʢʘʢ ʧʝʨʩʦʥʘʞ-

ʧʦʜʨʳʚʥʠʢ). ɼʚʦʡʩʪʚʝʥʥʦʩʪʴ ʠʟʦʙʨʘʞʘʝʤʦʛʦ ð ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʠʯʠʝ ʩʦʩʪʨʘʜʘʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʩʦʥʘʞʫ (ʕʣʜʞʝʡ ð ç360Áè, ʍʘʩʢʠ ð çʇʫʣʷ-ʜʫʨʘè), ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ 

ʚʦʟʤʦʞʥʦʛʦ ʦʧʨʘʚʜʘʥʠʷ ʞʝʩʪʦʢʦʩʪʠ ʠ ʫʙʠʡʩʪʚʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴʶ (ʤʝʩʪʴ ʟʘ ʫʙʠʡʩʪʚʦ ʚ ʩʣʫʯʘʝ 

ʕʣʜʞʝʷ - ç360Áè ʠʣʠ ʟʘ ʥʘʨʫʰʝʥʠʷ ʤʦʨʘʣʠ ð ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ  ʍʘʩʢʠ - çʇʠʨʦʤʘʥè). 

ʉʫʠʮʠʜ ʚ ʤʫʟʳʢʘʣʴʥʳʭ ʢʣʠʧʘʭ ʪʘʢʞʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʚʦʟʤʦʞʥʳʡ ʙʫʥʪ, ʥʘʨʷʜʫ ʩ 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤʠ ʜʝʡʩʪʚʠʷ ʠ ʫʙʠʡʩʪʚʦʤ. ʏʘʩʪʦ ʩʫʠʮʠʜ 

(ʠʣʠ ʩʘʤʦʧʦʜʨʳʚ, ʩʘʤʦʧʦʜʞʦʛ) ʷʚʣʷʝʪʩʷ ʠʪʦʛʦʤ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʛʦ ʘʢʪʘ.  

ʅʘʩʠʣʠʝ ʚ ʮʝʣʦʤ ʧʨʦʧʘʛʘʥʜʠʨʫʝʪʩʷ ʚ ʢʣʠʧʘʭ ʢʘʢ ʫʩʪʦʡʯʠʚʘʷ, ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʘʷʩʷ 

ʠʜʝʦʣʦʛʠʷ (ʉʝʨʝʛʘ ð çʗʨʦʩʪʴè). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʦʜʨʦʩʪʢʘ ʠ ʶʥʦʰʝʩʪʚʦ ʚʣʠʷʶʪ ʦʙʨʘʟʳ, ʩʦʟʜʘʥʥʳʝ ʥʝʛʘʪʠʚʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʮʠʫʤʫ ʭʘʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʣʠʜʝʨʘʤʠ/ʚʟʨʦʩʣʳʤʠ. ɺ 

ʮʝʥʪʨʝ ʩʶʞʝʪʦʚ ʤʫʟʳʢʘʣʴʥʳʭ ʢʣʠʧʦʚ ʥʘʭʦʜʠʪʩʷ ʫʙʠʡʩʪʚʦ (ʅʦʛʛʘʥʦ ð çʇʨʠʢʫʨʠ ʦʪ ʩʪʚʦʣʘè, 

ʕʣʜʞʝʡ ð ç360Áè, IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè, çʇʣʘʢ ʇʣʘʢè), ʧʦʜʛʦʪʦʚʢʘ ʚʟʨʳʚʘ 

(Noize MC - çʀʦʨʜʘʥè), ʧʦʜʞʦʛ (ʉʝʨʝʛʘ - çɸʥʪʠʬʨʠʟè, IC3PEAK ð çʉʤʝʨʪʠ ʙʦʣʴʰʝ ʥʝʪè), 

ʨʘʟʙʦʡ ʠ ʛʨʘʙʝʞ (ʍʘʩʢʠ ð çʇʫʣʷ-ʜʫʨʘè, çʇʠʨʦʤʘʥè), ʫʯʘʩʪʠʝ ʚ ʥʘʨʢʦʪʨʘʬʠʢʝ (ʅʦʛʛʘʥʦ ð 

çɸʨʤʠʷè) ʠ ʜʨ.  

ɺʠʜʝʦʠʛʨʳ. ɺ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʯʘʩʪʥʦʩʪʠ ð ʥʘ ʧʣʘʪʬʦʨʤʝ YouTube, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʨʘʢʪʠʢʘ ʨʘʟʤʝʱʝʥʠʷ ʟʘʧʠʩʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ  ʧʨʦʡʜʝʥʥʳʭ ʠʤʠ çʩʨʘʞʝʥʠʡè 

ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʚʠʜʝʦʠʛʨʘʭ ʩ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝʤ ʜʝʡʩʪʚʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ. ʉʶʞʝʪ 

ʦʜʥʦʪʠʧʝʥ: ʟʘʧʠʩʠ ʠʛʨ (ʚʠʜʝʦ-ʩʪʨʠʤʳ) ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʪʦʤ, ʢʘʢ ʛʝʨʦʡ ʦʪ ʧʝʨʚʦʛʦ ʠʣʠ ʦʪ 

ʪʨʝʪʴʝʛʦ ʣʠʮʘ ʫʙʠʚʘʝʪ ʜʨʫʛʠʭ ʧʝʨʩʦʥʘʞʝʡ ʠʛʨʳ, ʘ ʪʘʢʞʝ ʛʠʙʥʝʪ ʩʘʤ. 

ʅʘʧʨʠʤʝʨ, ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʩʪʨʠʤ ʠʛʨʳ Morimiya Middle School Shooting. ʀʛʨʦʢ 

ʚʳʩʪʫʧʘʝʪ ʟʘ ʪʝʨʨʦʨʠʩʪʘ-ʦʜʠʥʦʯʢʫ, ʜʝʚʫʰʢʫ. ɼʘʥ ʝʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ, ʦʧʠʩʘʥʘ 

ʩʫʜʴʙʘ ʝʝ ʩʝʤʴʠ (ʩʤʝʨʪʴ ʤʘʪʝʨʠ ʠ ʫʭʦʜ ʦʪʮʘ). ʇʦʢʘʟʘʣʘ ʧʦʜʛʦʪʦʚʢʘ ʜʝʚʫʰʢʠ ʢ ʪʝʨʘʢʪʫ, ʝʝ 

ʚʥʫʪʨʝʥʥʠʝ ʨʘʩʩʫʞʜʝʥʠʷ. ʀʛʨʦʢ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʪʝʨʨʦʨʠʩʪʢʠ, ʦʥ ʜʝʣʘʝʪ ʵʪʦ ʚ 

ʧʨʷʤʦʤ ʵʬʠʨʝ. ʀʛʨʦʢ ʢʦʤʤʝʥʪʠʨʫʝʪ ʧʦ-ʨʫʩʩʢʠ ʚʝʩʴ ʧʨʦʮʝʩʩ ʠʛʨʳ: ʦʪ ʧʦʜʛʦʪʦʚʢʠ ʢ ʰʫʪʠʥʛʫ ʠ 

ʚʳʙʦʨʘ ʦʨʫʞʠʷ, ʜʦ ʩʦʚʝʨʰʝʥʠʷ ʩʘʤʦʛʦ ʪʝʨʘʢʪʘ. ʉʨʝʜʠ ʧʨʝʜʤʝʪʦʚ ʚʦʦʨʫʞʝʥʠʷ ʜʣʷ 
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ʪʝʨʨʦʨʠʩʪʢʠ ʢʘʢ ʘʣʣʶʟʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʦʨʫʞʠʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʣʩʷ ʨʘʩʩʪʨʝʣ ʚ ʰʢʦʣʝ 

ʂʦʣʫʤʙʘʡʥ.  

ɺ ʧʨʦʮʝʩʩʝ ʠʛʨʳ GTA 5, ʟʘʧʠʩʠ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʣʘʪʬʦʨʤʳ 

YouTube, ʫʯʘʩʪʥʠʢ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʦʪ ʠʤʝʥʠ ʢʘʢ  ʧʦʣʠʮʝʡʩʢʠʭ, ʪʘʢ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʪʝʨʘʢʪʘ. 

ʀʤʝʶʪʩʷ ʛʦʣʦʩʦʚʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʠʛʨʦʢʘ (ʯʘʩʪʦ ʦʜʦʙʨʷʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ). ʅʘʧʨʠʤʝʨ, ʚ ʟʘʧʠʩʠ 

GTA 5. ʇʨʦʭʦʞʜʝʥʠʝ ʠʛʨʳ ʚ ʨʦʣʠʢʝ çʊʝʨʨʦʨʠʩʪʳ ʟʘʭʚʘʪʠʣʠ ʤʝʪʨʦ!èè ʥʘ ʢʘʥʘʣʝ MisterKey 

(2017 ʛ.).  

ʅʘ ʧʣʘʪʬʦʨʤʝ YouTube ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʠʛʨʳ Dota 2, ʯʘʩʪʦ ʚ 

ʫʩʪʥʳʭ ʢʦʤʤʝʥʪʘʨʠʷʭ ʠʛʨʦʢʘ ʚ ʨʦʣʠʢʝ ʠ ʚ ʪʝʢʩʪʝ ʧʦʜ ʚʠʜʝʦʨʦʣʠʢʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʥʝʮʝʥʟʫʨʥʘʷ ʠʣʠ ʚʦʝʥʥʘʷ ʣʝʢʩʠʢʘ. ʇʦʜ ʨʦʣʠʢʘʤʠ ʥʘ ʢʘʥʘʣʘʭ ʫʢʘʟʳʚʘʶʪʩʷ ʣʠʮʘ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʦʜʨʦʩʪʢʠ, ʧʝʨʝʯʠʩʣʷʶʱʠʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠʛʨʦʢʫ, ʚʝʜʫʱʝʤʫ ʩʪʨʠʤ. ʉʫʤʤʳ ʨʘʟʥʷʪʩʷ ʦʪ 

ʩʦʪʝʥ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʨʫʙʣʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʯʠʩʣʠʚʰʠʭ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʩʦʪʥʠ ʯʝʣʦʚʝʢ.  

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʢʘʥʘʣʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ YouTube ʚ ʠʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ʘʥʘʣʠʟʠʨʫʶʪ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʚʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʠʭ ʩʦʜʝʨʞʘʥʠʠ 

ʷʚʣʝʥʠʡ, ʟʘʧʨʝʱʝʥʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ 

ʥʘʣʠʯʠʝʤ ʧʨʦʧʘʛʘʥʜʳ ʪʝʨʨʦʨʠʟʤʘ ʠ ʵʢʩʪʨʝʤʠʟʤʘ, ʥʘʧʨʠʤʝʨ ʚ ʨʦʣʠʢʝ çʄʘʡʥʢʨʘʬʪ ʠ 

ʵʢʩʪʨʝʤʠʟʤè ʥʘ ʢʘʥʘʣʝ ʉʳʝʥʜʫʢ. ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʨʦʣʠʢ ʠʤʝʝʪ 6 300 ʥʝʛʘʪʠʚʥʳʭ ʦʮʝʥʦʢ 

(ʜʠʟʣʘʡʢʦʚ) ʠ 213 ʧʦʟʠʪʠʚʥʳʭ ʦʮʝʥʦʢ (ʣʘʡʢʦʚ), ʘ ʪʘʢʞʝ 14 656 ʢʦʤʤʝʥʪʘʨʠʝʚ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʶʪ ʥʝʛʘʪʠʚʥʫʶ ʦʮʝʥʢʫ ʨʦʩʩʠʡʩʢʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ.  

ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʤʠʨ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʱʠʤʠ ʩʭʦʜʥʳʤʠ ʯʝʨʪʘʤʠ 

(ʦʙʳʯʥʦ ʦʥʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ ʠʛʨʳ ʩ ʩʝʪʪʠʥʛʦʤ ð ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

ʩʠʤʫʣʠʨʦʚʘʥʥʦʡ ʚʩʝʣʝʥʥʦʡ, ʤʠʨʘ; ʠʛʨʳ-ʰʫʪʝʨʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʩʪʨʝʣʴʙʫ). ʕʪʦ ʛʝʨʦʠʟʘʮʠʷ 

ʥʘʩʠʣʠʷ, ʢʫʣʴʪ ʩʤʝʨʪʠ (ʠ ʩʪʝʨʝʦʪʠʧ ʙʝʩʩʤʝʨʪʥʦʩʪʠ ʛʝʨʦʷ), ʧʦʜʨʫʰʠʚʘʥʠʝ ʨʝʘʣʴʥʦʩʪʠ ʤʠʨʘ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʯʝʨʝʟ ʫʩʣʦʚʥʦʩʪʠ çʩʝʪʪʠʥʛʘè), ʘʨʛʫʤʝʥʪʘʮʠʷ ʦʧʨʘʚʜʘʥʥʦʩʪʠ ʥʘʩʠʣʠʷ, 

ʶʤʦʨʠʩʪʠʯʝʩʢʘʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʦʩʪʨʦʫʤʥʦʛʦ ʠ ʞʝʩʪʦʢʦʛʦ  ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ  

ʥʝʢʦʪʦʨʳʭ ʧʝʨʩʦʥʘʞʝʡ, ʥʘʭʦʜʯʠʚʦʩʪʠ ʛʝʨʦʷ. 

ʇʦʤʠʤʦ ʠʤʝʶʱʠʭʩʷ ʫʩʣʦʚʠʡ (ʩʝʪʪʠʥʛʘ) ʠ çʟʘʜʘʥʠʷè ʠʛʨʳ, ʚ ʢʘʯʝʩʪʚʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʠʯʠʥʳ ʥʘʩʠʣʠʷ/ʘʛʨʝʩʩʠʠ ʚ ʧʦʷʩʥʝʥʠʠ ʢ ʥʝʡ ʤʦʞʝʪ ʥʘʟʳʚʘʪʴʩʷ ʩʘʤʦʟʘʱʠʪʘ ʚ ʪʷʞʝʣʦʡ 

ʞʠʟʥʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʯʝʨʝʟ ʘʛʨʝʩʩʠʶ (ʥʘʧʨʠʤʝʨ, ʧʨʝʜʳʩʪʦʨʠʷ ʜʝʚʫʰʢʠ, ʛʝʨʦʠʥʠ ʷʧʦʥʩʢʦʛʦ 

ʰʫʪʠʥʛʘ ʠ ʜʨ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʝ ʠʛʨʦʢʦʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ  ʷʚʣʝʥʠʝ ʪʝʨʨʦʨʠʟʤʘ ʠ ʥʘʩʠʣʠʷ 

ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʥʝʛʘʪʠʚʥʦʡ ʦʮʝʥʢʠ, ʘ ʙʦʨʴʙʘ ʩ ʪʝʨʨʦʨʠʟʤʦʤ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʥʘʧʨʦʪʠʚ,  ʦʮʝʥʠʚʘʪʴʩʷ ʥʝʛʘʪʠʚʥʦ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʡ ʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʫʤʝʥʠʝ 

ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʠ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, 

ʪʘʢ ʠ ʛʨʫʧʧʦʚʦʛʦ ʪʝʨʘʢʪʦʚ ʠʣʠ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʷʥʠʡ (ʯʝʨʝʟ ʪʨʝʥʠʨʦʚʢʫ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʠʛʨʘʭ, ʟʘʤʝʥʷʶʱʠʭ ʩʠʤʫʣʷʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʦ 

ʤʥʦʛʠʭ ʧʨʦʬʝʩʩʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʩʣʦʞʥʳʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʦ ʩʦʩʪʦʷʥʠʷ ʥʘʚʳʢʘ, ʜʝʡʩʪʚʠʷ).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʩʫʛʘ ʧʦʜʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʫ 

ʠʛʨʦʢʦʚ ʚʦʟʥʠʢʘʝʪ ʪʝʥʜʝʥʮʠʷ ʢ ʥʝʛʘʪʠʚʥʦʡ ʩʘʤʦʠʜʝʥʪʠʬʠʢʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ 

ʠʤʝʶʱʘʷ ʩʚʦʠ ʢʫʣʴʪʫʨʥʳʝ ʤʘʥʠʬʝʩʪʘʮʠʠ ʘʛʨʝʩʩʠʚʥʘʷ ʤʦʣʦʜʝʞʥʘʷ ʢʦʥʪʨʢʫʣʴʪʫʨʘ ʩ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʩʭʝʤʦʡ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʥʩʦʣʠʜʘʮʠʠ ʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʛʦ 

ʩʙʦʨʘ ʢʦʣʦʩʩʘʣʴʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʞʝ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʝʨʙʦʚʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʫʜʝʪ ʦʙʣʝʛʯʝʥʘ. 

ɼʦʢʫʤʝʥʪʘʣʴʥʳʝ ʩʪʨʠʤʳ ʠ ʞʫʨʥʘʣʠʩʪʩʢʠʝ ʨʝʧʦʨʪʘʞʠ. ɺʳʩʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ (ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʦʥʦʚ ʧʨʦʩʤʦʪʨʦʚ ʠ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ï çʣʘʡʢʦʚè) 

ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʟʘʧʠʩʠ ʨʝʘʣʴʥʳʭ ʩʦʙʳʪʠʡ ʩ ʫʯʘʩʪʠʝʤ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʩʪʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʠʣʠ ʞʫʨʥʘʣʠʩʪʩʢʠʝ ʨʝʧʦʨʪʘʞʠ ʦ ʥʠʭ. 

ʅʘʧʨʠʤʝʨ, çʉʪʨʫʛʠ ʂʨʘʩʥʳʝ (ʇʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ), 15-ʣʝʪʥʠʝ ʜʝʚʷʪʠʢʣʘʩʩʥʠʢʠ ʂʘʪʷ ɺʣʘʩʦʚʘ ʠ 

ɼʝʥʠʩ ʄʫʨʘʚʴʝʚ 14.11.2016è (https://clck.ru/QnsbP), çʅʝʜʝʪʩʢʠʡ ʤʠʨ. ʇʩʢʦʚʩʢʘʷ ʪʨʘʛʝʜʠʷ. 

ʉʧʝʮʠʘʣʴʥʳʡ ʨʝʧʦʨʪʘʞ ʂʩʝʥʠʠ ʂʠʙʢʘʣʦè (https://clck.ru/Qnsbs), çʇʩʢʦʚ. ʉʪʨʘʰʥʘʷ ʪʨʘʛʝʜʠʷ 

ʚ ʉʪʨʫʛʘʭ ʂʨʘʩʥʳʭ: ʜʚʦʝ ʧʦʜʨʦʩʪʢʦʚ ʧʦʢʦʥʯʠʣʠ ʩ ʩʦʙʦʡ 14.11.16è (https://clck.ru/Qnscg), 

çʉʪʫʜʝʥʪ ʦʜʥʦʛʦ ʠʟ ʤʦʩʢʦʚʩʢʠʭ ʢʦʣʣʝʜʞʝʡ ʟʘʨʝʟʘʣ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ ʧʦʩʣʝ ʩʦʚʝʨʰʠʣ 

ʩʘʤʦʫʙʠʡʩʪʚʦè (https://clck.ru/QnsdF), çʉʳʥ ʙʳʚʰʝʛʦ ʜʝʧʫʪʘʪʘ ɻʦʩʜʫʤʳ 11-ʢʣʘʩʩʥʠʢ ʈʦʤʘʥ 

ʐʠʥʛʘʨʢʠʥ ʠ ʝʛʦ ʧʦʜʨʫʛʘ, ʫʯʝʥʠʮʘ ʤʝʜʠʮʠʥʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ɸʣʝʢʩʘʥʜʨʘ ʉʦʣʦʚʴʝʚʘ, 

ʧʦʢʦʥʯʠʣʠ ʩ ʩʦʙʦʡè (https://clck.ru/QnseC), çʇʦʛʠʙ ʈʦʤʘʥ ʐʠʥʛʘʨʢʠʥè (https://clck.ru/QnsfD) 

ʠ ʜʨ. 

ɼʦʢʫʤʝʥʪʘʣʴʥʘʷ ʚʠʜʝʦʧʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʪʘʢ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ 

ʩʦʩʪʨʘʜʘʥʠʝ ʢ ʧʝʨʩʦʥʘʞʫ, ʢʦʪʦʨʳʡ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʚʣʝʯʝʥ ʚ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (çʇʠʪʝʨ.4.03.2017è ʃ. ʗʧʧʘʨʦʚʦʡ ʠ ʜʨ.).  

ʊʝʘʪʨ ʠ ʢʠʥʦʠʥʜʫʩʪʨʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʬʠʣʴʤʘʭ ʠ ʜʨʘʤʘʪʫʨʛʠʠ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʥʘʩʠʣʠʶ ʠ ʪʝʨʨʦʨʠʟʤʫ, ʠʩʪʦʯʥʠʢʦʤ ʩʶʞʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʣʠʪʝʨʘʪʫʨʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ (ʨʦʤʘʥ ʌ. ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ çɹʝʩʳè), ʪʘʢ ʠ ʨʝʘʣʴʥʳʝ ʩʦʙʳʪʠʷ.  

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʨʝʬʣʝʢʩʠʠ ʦ ʧʨʝʩʪʫʧʣʝʥʠʷʭ, ʩʦʚʝʨʰʝʥʥʳʭ ʤʦʣʦʜʝʞʴʶ, 

ʷʚʣʷʝʪʩʷ ʬʠʣʴʤ ʈ. ɻʠʛʠʥʝʡʰʚʠʣʠ çɿʘʣʦʞʥʠʢʠè (https://start.ru/watch/zalozhniki), ʧʦʣʫʯʠʚʰʠʡ 

ʥʘʛʨʘʜʳ ʧʦ ʜʚʫʤ ʥʦʤʠʥʘʮʠʷʤ ʥʘ ʬʝʩʪʠʚʘʣʝ çʂʠʥʦʪʘʚʨè 2017, ʦ ʨʝʘʣʴʥʳʭ ʩʦʙʳʪʠʷʭ ʚ ɻʨʫʟʠʠ 

ʚ 1983 ʛ., ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʧʳʪʢʦʡ ʟʘʭʚʘʪʘ ʩʘʤʦʣʝʪʘ ʩʝʤʴʶ ʤʦʣʦʜʳʤʠ ʣʶʜʴʤʠ, ʠʤʝʚʰʝʡ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʞʝʨʪʚ. ʌʠʣʴʤ ʦʪʣʠʯʘʝʪ ʥʝʦʜʥʦʟʥʘʯʥʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʦʚ ʪʝʨʨʦʨʠʩʪʦʚ, ʘ ʪʘʢʞʝ 

ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʚʦʟʤʝʟʜʠʝ ʦʪ ʣʠʮʘ ʛʦʩʫʜʘʨʩʪʚʘ.  

ɼʦʢʫʤʝʥʪʘʣʴʥʫʶ ʦʩʥʦʚʫ ʪʝʢʩʪʘ ʚ ʚʠʜʝ ʦʜʠʥʥʘʜʮʘʪʠʜʥʝʚʥʳʭ ʟʘʧʠʩʝʡ ʧʨʦʩʣʫʰʠʚʘʥʠʷ 

ʢʚʘʨʪʠʨʳ ʧʨʝʩʪʫʧʥʠʢʦʚ ʠʤʝʝʪ ʦʜʥʦʠʤʝʥʥʳʡ ʩʧʝʢʪʘʢʣʴ ʊʝʘʪʨʘ.doc ʠ ʧʴʝʩʘ çɼʠʘʣʦʛʠ ʫʙʠʡʮè 

ɽ. ʉʢʦʚʦʨʦʜʳ (2018) ʦ ʩʦʙʳʪʠʷʭ 2009 ʛ. ð ʜʚʦʡʥʦʤ ʫʙʠʡʩʪʚʝ ʚ ʄʦʩʢʚʝ, ʩʦʚʝʨʰʝʥʥʦʤ ʧʦ 

ʫʢʘʟʘʥʠʶ ʣʠʜʝʨʘ ʥʝʦʥʘʮʠʩʪʩʢʦʡ ɹʦʝʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʫʩʩʢʠʭ ʥʘʮʠʦʥʘʣʠʩʪʦʚ (ɹʆʈʅ ð 

ʟʘʧʨʝʱʝʥʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ) ʀ. ɻʦʨʷʯʝʚʘ ʝʛʦ ʩʪʦʨʦʥʥʠʢʘʤʠ ʅ. ʊʠʭʦʥʦʚʳʤ ʠ ɽ. ʍʘʩʠʩ 

(https://clck.ru/Qnu2L). ʇʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʧʴʝʩʳ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʡ ʧʦʣʦʞʝʥʳ  ʟʘʧʠʩʠ, 

ʩʪʘʚʰʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʨʠʯʘʩʪʥʦʩʪʠ ʣʠʮ ʢ ʫʙʠʡʩʪʚʫ ʚ ʩʫʜʝ, ʧʨʦʠʩʭʦʜʠʪ ʩʝʨʴʝʟʥʘʷ 

ʮʝʥʥʦʩʪʥʘʷ ʜʝʟʦʨʠʝʥʪʘʮʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʪʚʦʨʯʝʩʪʚʘ.  

ɺ 2014 ʛ ʨʝʞʠʩʩʝʨʦʤ ɺ. ʍʦʪʠʥʝʥʢʦ ʙʳʣʘ ʩʦʟʜʘʥʘ ʵʢʨʘʥʠʟʘʮʠʷ ʨʦʤʘʥʘ ʌ. ʄ. 

ɼʦʩʪʦʝʚʩʢʦʛʦ çɹʝʩʳè ʦ ʨʫʩʩʢʦʤ ʪʝʨʨʦʨʠʟʤʝ. ʌʠʣʴʤ ʩʦʙʨʘʣ ʥʘ ʧʣʘʪʬʦʨʤʝ ñYouTubeò ʙʦʣʝʝ 

ʤʠʣʣʠʦʥʘ ʧʨʦʩʤʦʪʨʦʚ ʢʘʞʜʦʡ ʩʝʨʠʠ, ʪʳʩʷʯʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ. ɺ ʮʝʥʪʨʝ ʩʝʨʠʘʣʘ - 

ʨʦʤʘʥʪʠʯʝʩʢʠʡ ʦʙʨʘʟ ʛʣʘʚʥʦʛʦ ʛʝʨʦʷ, ʠʜʝʦʣʦʛʘ ʪʝʨʨʦʨʠʟʤʘ ʉʪʘʚʨʦʛʠʥʘ, ʠ ʦʙʨʘʟ ʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʷ ɺʝʨʭʦʚʝʥʩʢʦʛʦ, ʅʝʛʘʪʠʚʥʳʝ ʦʙʨʘʟʳ, ʩʦʟʜʘʥʥʳʝ ʌ. ʄ. ɼʦʩʪʦʝʚʩʢʠʤ ʢʘʢ 

ʧʘʨʦʜʠʷ ʥʘ ʨʫʩʩʢʠʡ ʪʝʨʨʦʨʠʟʤ, ʧʨʠʦʙʨʝʣʠ ʙʣʘʛʦʜʘʨʷ ʜʘʥʥʦʡ ʵʢʨʘʥʠʟʘʮʠʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ, 

ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʜʦʙʨʦʤ ʠ ʟʣʦʤ, ʩʦʟʠʜʘʥʠʝʤ, ʙʣʘʛʦʨʦʜʩʪʚʦʤ ʠ ʜʝʩʪʨʫʢʮʠʝʡ ʨʘʟʤʳʪʳ.  

II. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʠʥʪʝʨʝʩʘ ʶʥʦʰʝʩʪʚʘ ʢ ʜʘʥʥʦʤʫ ʢʦʥʪʝʥʪʫ. ʉʫʱʝʩʪʚʝʥʥʦʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʨʘʥʥʝʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʚʟʨʦʩʣʝʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʨʫʜʥʦʩʪʠ ʝʛʦ ʩʦʮʠʘʣʠʟʘʮʠʠ, 

ʦʪʨʘʞʘʶʱʠʝʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʨʦʜʠʪʝʣʴʩʢʘʷ ʜʝʧʨʝʚʘʮʠʷ 
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(ʥʝʨʝʜʢʦ ʩʚʷʟʘʥʥʘʷ ʩ ʚʳʩʦʢʦʡ ʟʘʥʷʪʦʩʪʴʶ ʚʟʨʦʩʣʳʭ) ʠʣʠ ʝʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ð 

ʜʠʨʝʢʪʠʚʥʳʡ ʩʪʠʣʴ ʚʦʩʧʠʪʘʥʠʷ. ʊʨʫʜʥʦʩʪʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʧʦʨʦʞʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʨʦʜʠʪʝʣʴʩʢʠʤ ʩʪʠʣʷʤ ʚʦʩʧʠʪʘʥʠʷ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ (ʧʦ ɻ. ʊʨʠʘʥʜʠʩʫ), ʪʨʘʥʩʣʠʨʫʝʤʳʤʠ ʚ ʦʙʱʝʩʪʚʝ ð ʢʘʢ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʪʘʢ ʠ ʚ ʩʝʤʴʝ, ʧʦʨʦʞʜʘʶʱʠʝ ʢʦʛʥʠʪʠʚʥʳʡ ʜʠʩʩʦʥʘʥʩ ʫ 

ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ. ɺʦʩʧʨʠʥʠʤʘʝʤʳʝ ʧʦʜʨʦʩʪʢʦʤ  ʘʤʙʠʚʘʣʝʥʪʥʳʝ çʜʚʦʡʥʳʝ 

ʧʦʩʣʘʥʠʷè ʩʦʟʜʘʶʪ ʫʛʨʦʟʫ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʄʦʣʦʜʦʝ 

ʧʦʢʦʣʝʥʠʝ ʪʝʨʷʝʪ ʪʦʯʢʫ ʦʧʦʨʳ, ʠʩʧʳʪʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʝʥʥʦʩʪʥʦ-

ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ  ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ. 

ʆʜʥʦʡ ʠʟ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʯʝʨʪ ʧʦʜʨʦʩʪʢʦʚ ʷʚʣʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʠʣʫ ʛʦʨʤʦʥʘʣʴʥʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʛʦʨʤʦʥʘʤʠ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʕʤʦʮʠʦʥʘʣʴʥʘʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʘʛʨʝʩʩʠʠ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʠ ʶʥʦʰʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ʩʚʷʟʘʥʘ ʪʘʢʞʝ 

ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʤʠʥʜʘʣʝʚʠʜʥʦʛʦ ʪʝʣʘ (ʧʦʜʢʦʨʢʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʟʛʘ), ʚʳʟʳʚʘʶʱʝʡ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʨʦʷʚʣʝʥʠʷ ʘʛʨʝʩʩʠʠ.  

ɺ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʘʧʘ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʤʘʢʩʠʤʘʣʠʟʤ, 

ʢʘʪʝʛʦʨʠʯʥʦʩʪʴ, ʦʙʦʩʪʨʝʥʥʦʝ ʯʫʚʩʪʚʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʘʭʘ ʩʤʝʨʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʮʝʥʥʦʩʪʥʦʡ 

ʩʠʩʪʝʤʳ, ʨʝʩʫʨʩ ʚʳʩʦʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʥʪʝʨʝʩ ʢ ʵʢʩʪʨʝʤʘʣʴʥʦʤʫ, 

ʢʦʥʬʣʠʢʪʦʛʝʥʥʦʩʪʴ ʠ ʜʨ.) ʥʝ ʧʦʜʜʝʨʞʘʥʥʳʝ ʚ ʩʚʦʝʡ çʙʝʜʝè ʧʦʜʨʦʩʪʢʠ ʠ ʶʥʦʰʝʩʪʚʦ ʚ 

ʩʠʪʫʘʮʠʠ ʚʦʚʨʝʤʷ ʥʝ ʨʘʩʧʦʟʥʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʦʙʣʝʤ ʩʦʮʠʘʣʠʟʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ 

ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʤʠ ʜʣʷ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ. ɼʘʥʥʳʝ 

ʚʣʠʷʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʦʢʘʟʳʚʘʶʱʠʤʠ çʘʣʴʪʝʨʥʘʪʠʚʥʫʶè ʧʦʜʜʝʨʞʢʫ ʥʦʩʠʪʝʣʷʤʠ 

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʥʝʨʝʜʢʦ ð çʭʘʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʣʠʜʝʨʘʤʠè (ʯʘʩʪʦ ʣʶʜʴʤʠ 

ʘʢʮʝʥʪʫʠʨʦʚʘʥʥʳʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʧʦʛʨʘʥʠʯʥʦʤ ʩʦʩʪʦʷʥʠʠ), ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʫʢʘʟʘʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʢʘʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦ, ʩʧʦʥʪʘʥʥʦ ð ʧʫʪʝʤ ʠʥʜʫʢʮʠʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʮʝʥʥʦʩʪʝʡ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʯʝʨʝʟ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʠ ʤʦʜʫ, ʧʫʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʝʝ ʦʩʦʙʦʡ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ), ʪʘʢ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ð ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʩ 

ʧʨʦʪʠʚʦʧʨʘʚʥʳʤʠ ʮʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʧʦʚʝʜʝʥʠʝʤ  ʠ 

ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʧʨʠʯʠʥʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ, ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʣʠʙʦ ʠʥʦʛʦ ʫʱʝʨʙʘ ʣʠʯʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʚʳʩʪʨʘʠʚʘʥʠʷ ʩʦʮʠʘʣʠʟʘʮʠʠ ʫ 

ʧʦʜʨʦʩʪʢʘ (ʝʱʝ ʜʦʰʢʦʣʴʥʠʢʘ) ʬʦʨʤʠʨʫʝʪʩʷ ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʤʠʨʦʤ, 

ʩʦʮʠʫʤʦʤ (ʞʠʟʥʝʥʥʳʡ ʩʮʝʥʘʨʠʡ), ʠʟʚʝʩʪʥʘʷ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʧʦ ʤʦʜʝʣʷʤ ʕʨʠʢʘ ɹʝʨʥʦʤ 

(çʷ ʭʦʨʦʰʠʡ ð ʤʠʨ ʭʦʨʦʰʠʡè, çʷ ʭʦʨʦʰʠʡ ð ʤʠʨ ʧʣʦʭʦʡè, çʷ ʧʣʦʭʦʡ ð ʤʠʨ ʭʦʨʦʰʠʡè, çʷ 

ʧʣʦʭʦʡ ð ʤʠʨ ʧʣʦʭʦʡè) [7].  

ɺ ʩʠʣʫ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʱʝʩʪʚʝ [14, 15, 22, 41, 49, 50, 51] (ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʚʳʟʚʘʥʥʳʭ ʩʤʝʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ) ʧʨʦʮʝʩʩ ʩʦʮʠʘʣʠʟʘʮʠʠ 

ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʚʷʟʘʥʥʳʡ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚʟʨʦʩʣʝʥʠʷ ʩ ʨʝʰʝʥʠʝʤ 

ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ (ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʝʝ ð ʫʩʧʝʰʥʳʡ), ʩʪʘʣ ʫʩʣʦʞʥʝʥ, ʚʦʟʨʘʩʪʥʳʝ ʟʘʜʘʯʠ 

ʩʦʮʠʘʣʠʟʘʮʠʠ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʤʠ ʚʦʚʨʝʤʷ, ʘ ʧʦʪʦʤʫ ʥʘ ʧʩʠʭʠʢʫ ʚʟʨʦʩʣʝʶʱʠʭ ʣʶʜʝʡ 

ʧʘʜʘʝʪ ʜʚʦʡʥʘʷ ʠ ʪʨʦʡʥʘʷ ʥʘʛʨʫʟʢʘ.   

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʜʚʫʭ ʪʠʧʦʚ ð çʷ ʭʦʨʦʰʠʡ ð ʤʠʨ ʧʣʦʭʦʡè, çʷ ʧʣʦʭʦʡ ð 

ʤʠʨ ʧʣʦʭʦʡè ð ʚʝʜʝʪ ʧʦʜʨʦʩʪʢʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʜʝʡʩʪʚʠʷʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʦʮʠʫʤʫ ʠ ʜʨʫʛʦʡ ʣʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢ ʜʝʩʪʨʫʢʪʠʚʥʦʤʫ ʠʣʠ ʟʘʚʠʩʠʤʦʤʫ ʧʦʚʝʜʝʥʠʷ, ʤʦʞʝʪ 

ʧʦʜʪʦʣʢʥʫʪʴ ʢʘʢ ʢ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʩʦʮʠʦʬʦʙʠʠ, ʪʘʢ ʠ ʢ ʚʭʦʞʜʝʥʠʶ ʚ ʘʥʪʠʩʦʮʠʘʣʴʥʳʝ ʛʨʫʧʧʳ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 6. ˉ9. 2020 

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

 

 ʊʠʧ ʣʠʮʝʥʟʠʠ CC: Attribution 4.0 International (CC BY 4.0) 345 

ʩ ʜʝʩʪʨʫʢʪʠʚʥʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ, ʠʜʝʦʣʦʛʠʝʡ. ʕʪʦ ʦʪʤʝʯʘʶʪ ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʞʠʟʥʝʥʥʳʭ ʧʦʟʠʮʠʡ ʤʦʣʦʜʝʞʠ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʢ ʥʘʮʠʦʥʘʣʠʩʪʠʯʝʩʢʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ [8]. 

ʇʷʪʘʷ ʩʪʘʜʠʷ ʩʦʮʠʘʣʠʟʘʮʠʠ ʧʦ ʕ. ʕʨʠʢʩʦʥʫ (ʧʦʜʨʦʩʪʢʦʚʳʡ ʠ ʶʥʦʰʝʩʢʠʡ ʚʦʟʨʘʩʪ ð 11ï

20 ʣʝʪ) ʩʪʘʥʦʚʠʪʩʷ ʚʨʝʤʝʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ [59, 60]. ɺ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʥʘʣʠʯʠʝ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʠʤʝʨʦʚ ʠʣʠ ʦʙʨʘʟʦʚ, ʠʤʝʶʱʠʭ ʦʩʦʙʫʶ ʭʘʨʠʟʤʫ ʜʣʷ ʧʦʜʨʦʩʪʢʘ, ʤʦʞʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʝʙʷ ʚʦʟʤʦʞʥʦʛʦ ʠ ʩʚʦʝʛʦ ʤʝʩʪʘ ʚ ʤʠʨʝ. 

ʅʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʘʚʪʦʨʠʪʝʪʥʳʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʬʦʨʤʠʨʫʝʪ ʤʦʟʘʠʯʥʫʶ, 

ʩʧʫʪʘʥʥʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʨʫʜʥʝʥʠʷʤ ʚ ʚʳʙʦʨʝ ʢʨʫʛʘ ʦʙʱʝʥʠʷ, 

ʧʨʝʜʧʦʯʠʪʘʝʤʦʛʦ ʙʫʜʫʱʝʛʦ. ʇʨʠ ʢʨʠʟʠʩʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʨʦʩʪʦʢ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʩ ʯʣʝʥʘʤʠ ʥʝʢʦʪʦʨʦʡ ʩʦʮʠʘʣʴʥʦʡ ʦʙʱʥʦʩʪʠ, ʛʨʫʧʧʳ, 

çʩʝʤʴʠè. ɼʠʬʬʫʟʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʚʦʟʤʦʞʥʘʷ ʥʘ ʛʨʘʥʠʮʝ ʧʦʜʨʦʩʪʢʦʚʦʛʦ, ʶʥʦʰʝʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʚʟʨʦʩʣʦʩʪʠ, ʧʨʠʯʠʥʷʝʪ ʩʪʨʘʜʘʥʠʷ. ʆʙʣʝʛʯʘʝʪ ʠʭ ʥʘʣʠʯʠʝ ʯʝʪʢʦ ʚʳʩʪʨʦʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʙʝʞʜʝʥʠʡ, ʘʢʩʠʦʤʘʪʠʯʝʩʢʠʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʯʘʩʪʦ ï ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ 

ʥʝʛʘʪʠʚʥʳʤ ʩʤʳʩʣʦʤ.  

ʀʩʧʦʣʥʠʪʝʣʠ ʤʫʟʳʢʠ ð ʪʚʦʨʯʝʩʢʠʝ, ʥʝʟʘʚʠʩʠʤʳʝ, ʢʦʥʬʣʠʢʪʫʶʱʠʝ ð ʣʫʯʰʝ ʚʩʝʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʨʘʟʮʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʜʝʥʪʠʯʥʦʩʪʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʟʚʫʢʘ, ʨʠʪʤʘ, 

ʚʠʟʫʘʣʴʥʦʛʦ ʨʷʜʘ, ʩʦʟʜʘʚʘʝʤʳʭ ʦʙʨʘʟʦʚ ʩʦʟʜʘʝʪ ʵʬʬʝʢʪ ʢʘʪʘʨʩʠʩʘ, ʩʠʣʴʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʂ ʯʠʩʣʫ ʧʦʯʠʪʘʪʝʣʝʡ ʜʘʥʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʧʦʜʨʦʩʪʢʠ ʠ 

ʶʥʦʰʝʩʪʚʦ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʥʝʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʠʜʝʥʪʠʯʥʦʩʪʴʶ. ɼʘʥʥʦʝ 

ʪʚʦʨʯʝʩʪʚʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ, 

ʦʜʥʘʢʦ ʧʦʯʠʪʘʪʝʣʠ ʪʘʣʘʥʪʘ ʥʝʨʝʜʢʦ ʧʦʚʪʦʨʷʶʪ ʩʫʜʴʙʫ ʩʘʤʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʇʦʢʘʟʘʪʝʣʝʥ 

ʧʨʠʤʝʨ ʩ ʘʤʝʨʠʢʘʥʩʢʦʡ ʛʨʫʧʧʦʡ Linkin Park. ɽʝ ʩʦʣʠʩʪ, ʏʝʩʪʝʨ ɹʝʥʥʠʥʛʪʦʥ, ʧʝʨʝʞʠʚʰʠʡ 

ʥʘʩʠʣʠʝ ʚ ʜʝʪʩʪʚʝ, ʤʥʦʛʠʭ ʧʦʯʠʪʘʪʝʣʝʡ ʩʧʘʩ ʩʚʦʝʡ ʤʫʟʳʢʦʡ ʦʪ ʢʨʠʟʠʩʘ, ʥʦ ʟʘʢʦʥʯʠʣ ʞʠʟʥʴ, 

ʚʝʨʥʫʚʰʠʩʴ ʚ ʟʨʝʣʦʤ ʚʦʟʨʘʩʪʝ ʚ ʘʫʪʦʜʝʩʪʨʫʢʮʠʠ ʠ ʩʫʠʮʠʜʫ. ɺ 2000-ʝ ʛʦʜʳ ʫ ʤʦʣʦʜʝʞʠ ʙʳʣʘ 

ʧʦʧʫʣʷʨʥʘ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʛʨʫʧʧʘ çʂʦʨʦʣʴ ʠ ʰʫʪè ʠ ʝʝ ʩʦʣʠʩʪ ʄʠʭʘʠʣ ɻʦʨʰʝʥʝʚ, ʧʦʛʠʙʰʠʡ ʦʪ 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʘʣʢʦʛʦʣʶ ʠ ʤʦʨʬʠʥʫ ʚ 39 ʣʝʪ.  

ʇʨʦʛʥʦʟ ʞʠʟʥʠ ʤʥʦʛʠʭ ʤʫʟʳʢʘʥʪʦʚ ʩ ʪʝʤʘʤʠ ʘʛʨʝʩʩʠʠ ʚ ʪʚʦʨʯʝʩʪʚʝ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʠʭ ʪʚʦʨʯʝʩʪʚʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʙʝʟ ʧʦʤʦʱʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʦʯʪʠ ʦʜʥʦʟʥʘʯʝʥ.  

ʂ ʜʝʬʝʢʪʥʦʡ ʩʦʮʠʘʣʠʟʘʮʠʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʦ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʣʢʘʝʪ ʨʷʜ 

ʧʨʠʯʠʥ. ʇʨʝʞʜʝ ʚʩʝʛʦ ð ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʮʠʘʣʴʥʦʝ ʠ ʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʩʣʦʝʥʠʝ [40, 49, 50, 

51], ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʞʠʟʥʠ ʚ ʩʝʤʴʷʭ, ʥʝʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʧʦʣʫʯʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʛʘʨʘʥʪʠʨʦʚʘʥʥʦʩʪʴ ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʦʡ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʭʦʨʦʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʥʘʣʠʯʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʠ 

ʦʞʠʜʘʝʤʦʛʦ ʫʨʦʚʥʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʥʪ ʥʘʩʝʣʝʥʠʷ 

ʩʪʨʘʥʳ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 20-21 ʛʦʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʨʠʩʢʘ ʚ ʯʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦʡ 

ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ ʦʙʱʝʥʠʷ ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ 

ʠ ʥʘʣʠʯʠʷ ʩʨʝʜʩʪʚ ʦʙʱʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʀʥʪʝʨʥʝʪʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʳʭ ʛʨʫʧʧ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʠʪʴ ʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʛʨʫʧʧʳ ʧʦ ʠʥʪʝʨʝʩʘʤ ʠ 

ʮʝʥʥʦʩʪʥʳʤ ʦʨʠʝʥʪʘʮʠʷʤ. ɽʱʝ ʦʜʥʘ ʯʘʩʪʴ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʟʦʥʝ 

ʨʠʩʢʘ, - ɻ ʪʦ  ʥʘʭʦʜʷʱʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʮʠʘʣʴʥʦʡ, ʥʦ ʠ ʚ ʨʦʜʠʪʝʣʴʩʢʦʡ ʜʝʧʨʠʚʘʮʠʠ ʜʝʪʠ ʠʟ 

ʩʝʤʝʡ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʜʦʭʦʜʘ, ʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚ ʮʝʣʦʤ ʘʪʤʦʩʬʝʨʦʡ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʭʦʣʦʜʥʦʩʪʠ ʚ ʙʳʪʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʪʷʤ. ɼʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ, 
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ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʠ ʨʠʩʢ ʫʭʦʜʘ ʚ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʚ ʩʠʣʫ ʧʨʦʪʝʩʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʮʠʘʣʴʥʘʷ ʠ ʩʝʤʝʡʥʘʷ ʜʝʧʨʠʚʘʮʠʷ, ʜʦʩʪʫʧ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ, 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʯʫʚʩʪʚʘ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʘʭʘ ʩʤʝʨʪʠ, ʚʳʩʦʢʠʝ ʢʦʛʥʠʪʠʚʥʳʝ 

ʥʘʚʳʢʠ ʜʝʣʘʶʪ ʵʪʠ ʜʚʝ ʛʨʫʧʧʳ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ ʫʷʟʚʠʤʳʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʷʤ ʠʟʚʥʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢ ʚʣʠʷʥʠʶ ʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ - 

ʵʣʝʢʪʦʨʘʪʦʤ ʜʣʷ ʨʝʢʨʫʪʝʨʦʚ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʛʨʫʧʧ.  

ɾʝʣʘʥʠʝ ʟʘʷʚʠʪʴ ʦ ʩʝʙʝ ʠ ʩʚʦʠʭ ʩʪʨʘʜʘʥʠʷʭ, ʧʫʩʪʴ ʠ ʮʝʥʦʶ ʞʠʟʥʠ, ʯʪʦʙʳ ʪʝʙʷ 

ʫʩʣʳʰʘʣʠ, ï ʧʦʪʨʝʙʥʦʩʪʴ ʤʥʦʛʠʭ ʨʘʟʦʯʘʨʦʚʘʥʥʳʭ ʚ ʤʠʨʝ, ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʩʚʦʝʤ 

ʙʫʜʫʱʝʤ ʧʦʜʨʦʩʪʢʦʚ. ɾʝʣʘʥʠʝ ʤʝʩʪʠ ʤʠʨʫ, ʦʙʠʜʘ ʥʘ ʚʟʨʦʩʣʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʞʠʟʥʝʥʥʦʛʦ ʧʫʪʠ, ʜʝʧʨʝʩʩʠʷ ʪʦʣʢʘʝʪ ʪʘʢʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʣʠʙʦ ʥʘ ʘʢʪ 

ʥʝʧʦʚʠʥʦʚʝʥʠʷ ʠ ʙʫʥʪʘ ʚ ʪʚʦʨʯʝʩʪʚʝ, ʣʠʙʦ ʥʘ ʜʦʩʪʫʧʥʳʝ ʠʤ ʘʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʩʪʠ. 

ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʧʨʦʪʝʩʪʥʦʝ ʪʚʦʨʯʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʧʨʦʪʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ ð ʚ ʪʝʨʤʠʥʘʣʴʥʦʤ 

ʧʨʦʷʚʣʝʥʠʠ ʚʢʣʶʯʘʶʱʠʝ ʘʫʪʦʜʝʩʪʨʫʢʮʠʶ, ʩʫʠʮʠʜ, ʰʫʪʠʥʛʠ ʠ ʜʨ. ɺ ʵʪʫ ʧʘʨʘʜʠʛʤʫ 

ʚʧʠʩʳʚʘʝʪʩʷ ʠ ʠʥʪʝʨʝʩ ʢ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤ ʠ ʵʢʩʪʨʝʤʠʩʪʩʢʠʤ ʛʨʫʧʧʘʤ. ɺ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ 

ʜʝʬʝʢʪʦʚ ʚ ʩʦʮʠʘʣʠʟʘʮʠʠ (ʪʷʞʝʣʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʤʴʠ, ʘʣʢʦʛʦʣʠʟʠʨʦʚʘʥʥʳʝ ʠʣʠ 

ʦʪʩʪʨʘʥʠʚʰʠʝʩʷ ʨʦʜʠʪʝʣʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʝʧʨʠʷʪʠʝ ʚ 

ʤʠʢʨʦʩʦʮʠʫʤʝ ʰʢʦʣʳ ʠ ʢʣʘʩʩʘ, ʦʪʩʫʪʩʪʚʠʝ ʜʨʫʟʝʡ ʠʣʠ ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʥʪʘʢʪʦʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʬʫʥʢʮʠʠ, ʩʢʣʦʥʥʦʩʪʴ ʢ ʛʝʤʙʣʠʥʛʫ, ʦʜʠʥʦʯʝʩʪʚʦ, ʥʘʣʠʯʠʝ 

ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ) ʚʦʟʥʠʢʘʝʪ ʢʘʢ ʩʘʤʦʟʘʱʠʪʘ ʚ 

ʪʦʤ ʯʠʩʣʝ ʪʷʛʦʪʝʥʠʝ ʢ ʦʨʪʦʜʦʢʩʘʣʴʥʦʡ ʠ ʢʨʘʡʥʝʡ ʠʜʝʦʣʦʛʠʠ. ʇʦʜʦʙʥʘʷ ʠʜʝʦʣʦʛʠʷ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙ ʦʱʫʪʠʪʴ ʩʚʦʶ ʩʠʣʫ, ʠʟʙʨʘʥʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʣʠʷʪʴ ʥʘ ʤʠʨ. 

ʇʨʦʠʩʭʦʜʷʪ ʧʦʠʩʢʠ ʩʠʣʴʥʦʛʦ, ʭʘʨʠʟʤʘʪʠʯʥʦʛʦ, ʫʩʧʝʰʥʦʛʦ ʚ ʛʣʘʟʘʭ ʧʦʯʠʪʘʪʝʣʝʡ ʣʠʜʝʨʘ ʚʥʝ 

ʩʝʤʴʠ.  

ʀʜʝʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʨʫʩʩʢʦʛʦ ʪʝʨʨʦʨʠʟʤʘ XIX ʚ ʤʦʣʦʜʦʤʫ ʧʦʢʦʣʝʥʠʶ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʟʥʘʢʦʤʘ (ʪʝʨʨʦʨ ʥʘʨʦʜʥʠʢʦʚ ʠʟʫʯʘʣʩʷ ʚ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʝ, ʘ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʠʩʯʝʟ ʠʟ 

ʫʯʝʙʥʠʢʦʚ ʠʩʪʦʨʠʷ), ʥʝ ʟʥʘʶʪ ʦʥʠ ʠ ʠʤʝʥʘ ʄ. ɸ. ɹʘʢʫʥʠʥʘ, ʇ. ɸ. ʂʨʦʧʦʪʥʠʢʘ ʠ ʜʨ. ʉʚʝʜʝʥʠʷ 

ʦʙ ʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷ ʧʨʠʭʦʜʷʪ ʢ ʤʦʣʦʜʦʤʫ ʧʦʢʦʣʝʥʠʶ ʯʝʨʝʟ ʘʨʪʝʬʘʢʪʳ ʤʘʩʩʦʚʦʡ ʢʫʣʴʪʫʨʳ 

(ʤʫʟʳʢʘʣʴʥʦʝ ʠ ʢʠʥʦʠʩʢʫʩʩʪʚʦ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʠ ʜʨ.). 

ʉʠʪʫʘʮʠʷ 2010-ʭ ʛʛ. ʚ ʩʨʝʜʝ ʤʦʣʦʜʝʞʠ ʧʦʚʪʦʨʷʝʪ ʩʠʪʫʘʮʠʶ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʠ ʢ ʠʥʳʤ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʤ ʬʦʨʤʘʮʠʷʤ ʚ ʩʝʨʝʜʠʥʝ XIX ʚ. ʠ ʚ 20-ʝ ʛʦʜʳ XX ʚ. ɼʘʥʥʳʡ ʬʘʢʪ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʭʦʜʥʳʝ ʦʙʨʘʟʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ, ʘ ʠʤʝʥʥʦ ð ʥʘʣʠʯʠʝ çʜʝʧʨʝʩʩʠʚʥʳʭè ʩʶʞʝʪʦʚ, ʠʟʦʙʨʘʞʝʥʠʝ çʪʫʧʠʢʘè ʜʣʷ 

ʤʦʣʦʜʦʛʦ ʛʝʨʦʷ. ɺ ʩʝʨʝʜʠʥʝ ï ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, çʆʯʝʨʢʠ ʙʫʨʩʳè ʅ. ɻ. 

ʇʦʤʷʣʦʚʩʢʦʛʦ, çʅʝʪʦʯʢʘ ʅʝʟʚʘʥʦʚʘè, çʇʦʜʨʦʩʪʦʢè ʌ. ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ, ʚ 1920-ʝ ʛʛ. ð 

çɻʠʙʝʣʴ ɽʛʦʨʫʰʢʠè, çʄʝʩʪʴè  ʃ. ʄ. ʃʝʦʥʦʚʘ, çʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʦʵʤʘè ɸ. ʉ. ʄʘʢʘʨʝʥʢʦ. ɺʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚ. ï ʥʘʯʘʣʝ XXI ʚ.: çʐʢʦʣʘ ʜʣʷ ʜʫʨʘʢʦʚè ɸ. ɺ. ʉʦʢʦʣʦʚʘ, çʏʫʯʝʣʦè 

ɺ. ʂ. ɾʝʣʝʟʥʠʢʦʚʘ ʠ ʜʨ. ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʵʪʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʯʝʥʴ ʨʝʜʢʦ ʦʪʢʨʳʚʘʣʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʨʘʚʤʠʨʫʶʱʫʶ, ʥʝʧʨʠʝʤʣʝʤʫʶ ʜʣʷ ʧʦʜʨʦʩʪʢʘ. ɺ ʦʩʥʦʚʥʦʤ 

ʭʫʜʦʞʝʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʩʪʘʨʘʣʘʩʴ ʧʦʢʘʟʘʪʴ ʧʦʟʠʪʠʚʥʳʡ ʦʙʨʘʟ ʨʘʟʫʤʥʦʛʦ ʤʠʨʘ, 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚʦʢʨʫʛ ʧʦʜʨʦʩʪʢʘ. 

ɺ ʩʠʪʫʘʮʠʠ ʧʨʝʦʙʣʘʜʘʥʠʷ çʜʚʦʡʥʳʭ ʧʦʩʣʘʥʠʡè ʚ ʩʝʤʴʝ ʠʣʠ ʦʙʱʝʩʪʚʝ, ʵʪʠʯʝʩʢʠʡ 

ʦʙʨʘʟʝʮ ʤʦʛʣʦ ʜʘʪʴ ʪʦʣʴʢʦ ʠʩʢʫʩʩʪʚʦ, ʚʳʩʢʘʟʳʚʘʥʠʝ ʚ ʢʦʪʦʨʦʤ ʜʦʣʞʥʦ ʙʳʣʦ ʩʪʘʪʴ 

ʦʜʥʦʟʥʘʯʥʳʤ ʠ ʯʝʪʢʦ ʨʘʟʜʝʣʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠ ʥʝʛʘʪʠʚʥʦʝ, ʜʦʙʨʦʝ ʠ ʟʣʦʝ. ɼʘʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ ʧʨʠʩʫʱʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʝ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʨʝʘʣʠʟʤʘ, 
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ʦʜʥʘʢʦ ʢʫʣʴʪʫʨʘ ʧʦʩʪʤʦʜʝʨʥʠʟʤʘ ʢʦʥʮʘ XX ð ʥʘʯʘʣʘ XXI ʚʚ. ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʛʘʨʤʦʥʠʯʥʦʡ ʤʦʜʝʣʠ ʤʠʨʘ. 

ʄʦʣʦʜʝʞʥʘʷ ʢʫʣʴʪʫʨʘ ʠ ʚʠʜʝʥʠʝ ʤʦʣʦʜʝʞʴʶ ʤʠʨʘ ʚʩʝʛʜʘ ʦʪʣʠʯʘʣʦʩʴ ʧʨʦʪʝʩʪʥʦʩʪʴʶ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʘʷ ʤʦʜʝʣʴ ʤʠʨʘ ʠʤʝʣʘ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ, ʪʦ ʝʩʪʴ ʚʟʘʤʝʥ 

ʨʘʟʨʫʰʘʝʤʦʛʦ, ʦʪʚʝʨʛʘʝʤʦʛʦ, ʤʦʣʦʜʝʞʴ ʚʳʜʚʠʛʘʣʘ ʥʝʢʠʝ ʠʥʳʝ ʠʜʝʘʣʳ, ʥʘʧʨʠʤʝʨ 

ʨʝʚʦʣʶʮʠʦʥʥʳʝ, ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʝ, ʩʚʦʙʦʜʳ ʣʠʯʥʦʩʪʠ ʠ ʪ. ʧ.  ʆʩʦʙʳʡ ʧʝʨʠʦʜ ð 1990-ʝ ʛʦʜʳ, 

ʢʦʛʜʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʠʟʤʝʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʦʷ ʩʳʛʨʘʣʦ ʤʫʟʳʢʘʣʴʥʦʝ 

ʧʨʦʪʝʩʪʥʦʝ ʠʩʢʫʩʩʪʚʦ ð ʨʦʢ-ʤʫʟʳʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʚ ʪʦʤ ʯʠʩʣʝ ʙʳʣ ʨʘʟʨʫʰʝʥ 

ʩʦʚʝʪʩʢʠʡ ʩʪʨʦʡ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʦʪʝʩʪ, ʥʦ ʥʝ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʘ ʙʫʜʫʱʝʝ, ʘ 

ʩ ʜʝʩʪʨʫʢʮʠʝʡ, ʦʙʨʘʟʦʤ ʪʫʧʠʢʘ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʦʣʦʜʝʞʥʦʡ ʢʫʣʴʪʫʨʝ ʩʝʡʯʘʩ, ʩʧʫʩʪʷ ʙʦʣʝʝ 

ʜʚʘʜʮʘʪʠ ʣʝʪ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʣʴ ʘʚʪʦʨʘ ʚ ʢʫʣʴʪʫʨʝ ʩʝʡʯʘʩ, ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʠʥʪʝʨʥʝʪ-

ʘʫʜʠʪʦʨʠʠ, ʚʳʧʦʣʥʷʝʪ ʩʘʤ ʧʦʜʨʦʩʪʦʢ. ʉʦʚʨʝʤʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ð ɻ ʪʦ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʪʚʦʨʯʝʩʪʚʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʥʦ ʠ ʚʧʦʣʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʝ ʪʚʦʨʯʝʩʪʚʦ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ. 

ʇʨʝʮʝʜʝʥʪʳ ʶʥʳʭ ʘʚʪʦʨʦʚ ʙʳʣʠ ʚ ʠʩʪʦʨʠʠ ʤʠʨʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʅʦ ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʚ 1920-ʝ 

ʛʦʜʳ ʤʦʣʦʜʝʞʴ, ʢʘʢ 22-ʣʝʪʥʠʡ ʐʦʣʦʭʦʚ ʚ ʨʦʤʘʥʝ çʊʠʭʠʡ ɼʦʥè, ʩʪʘʚʠʣʘ ʛʣʦʙʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʙʳʪʠʷ, ʪʦ ʩʝʡʯʘʩ ʝʝ ʪʚʦʨʯʝʩʪʚʦ ʦʪʨʘʞʘʝʪ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʡ ʢʨʠʟʠʩ, ʮʝʥʥʦʩʪʥʳʡ ʪʫʧʠʢ. ɺ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʤʦʣʦʜʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʪ ʧʦʟʠʪʠʚʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʠʜʝʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ.  

ʌʦʨʤʳ ʪʚʦʨʯʝʩʪʚʘ ʦʭʚʘʪʳʚʘʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʞʝ ʥʝ ʩʣʦʚʦ, ʘ ʤʫʟʳʢʘʣʴʥʳʡ ʠ ʚʠʜʝʦʪʝʢʩʪ, 

ʘ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚ XXI ʚ. ʩʪʘʣʘ ʬʦʨʤʦʡ ʠʩʢʫʩʩʪʚʘ, ʦʙʨʘʟʦʚʘʚ ʥʘʧʨʘʚʣʝʥʠʝ 

çʘʢʮʠʦʥʠʟʤè. ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʫʞʝ ʥʝ ʚʦʩʧʠʪʘʥʠʝ ʯʝʨʝʟ ʠʩʢʫʩʩʪʚʦ, ʘ 

ʩʘʤʦʚʳʨʘʞʝʥʠʝ ʣʠʯʥʦʩʪʠ ʭʫʜʦʞʥʠʢʘ, ʥʝʨʝʜʢʦ ʜʝʟʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʣʠ ʦʙʣʘʜʘʶʱʝʡ 

ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʮʝʥʥʦʩʪʷʤʠ, ʚʦʟʤʦʞʥʦ ð ʫʪʠʣʠʪʘʨʥʳʤʠ ʮʝʣʷʤʠ (ʧʨʦʜʘʶʱʘʷʩʷ çʧʦʧ-

ʢʫʣʴʪʫʨʘè, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʧʦʧʫʣʠʟʤ ʠ ʧʨʠʦʨʠʪʝʪʳ ʦʙʱʝʩʪʚʘ ʧʦʪʨʝʙʣʝʥʠʷ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʥʦʩʪʠ ʦʪ ʧʨʦʜʘʞ ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʦʜʫʢʪʘ).  

ʅʦʚʦʝ ʠʩʢʫʩʩʪʚʦ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠʣʠ ʥʘ ʥʘʥʝʩʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʪʨʘʚʤʳ, ʰʦʢ, ʩʝʥʩʘʮʠʶ. ɹʦʣʝʝ ʚʩʝʛʦ ʪʷʛʦʪʝʶʪ ʢ ʜʘʥʥʦʤʫ ʧʦʣʶʩʫ ʩʠʥʢʨʝʪʠʯʥʳʝ ʚʠʜʳ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ çʵʢʨʘʥʥʦ-ʟʚʫʢʦʚʳʝè, ʤʫʟʳʢʘʣʴʥʳʝ. ʅʝ 

ʩʣʫʯʘʡʥʦ ʊ. ɺ. ɸʜʦʨʥʦ [1] ʩʯʠʪʘʣ ʤʫʟʳʢʫ ʥʘʠʙʦʣʝʝ ʚʣʠʷʶʱʠʤ ʥʘ ʩʦʩʪʦʷʥʠʝ ʨʝʩʧʦʥʜʝʥʪʘ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʫʟʳʢʘʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʧʝʥʠʷ, ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʠʪʤʘʤʠ, ʯʘʩʪʦʪʘʤʠ ʠ ʛʨʦʤʢʦʩʪʴʶ, ʨʝʮʠʧʠʝʥʪ ʥʝʨʝʜʢʦ ʧʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ 

ʚʚʦʜʠʪʩʷ ʚ ʪʨʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʝʛʦ ʧʩʠʭʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʫʷʟʚʠʤʦʡ, ʧʦʜʚʝʨʛʘʝʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʶ ʯʝʨʝʟ ʣʝʢʩʠʢʫ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ ʤʫʟʳʢʘʣʴʥʳʡ ʬʦʥ. 

ʆʙʱʠʡ ʩʤʳʩʣ ʞʠʟʥʝʥʥʦʡ ʧʦʟʠʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʯʝʨʝʟ ʪʘʢʦʝ ʠʩʢʫʩʩʪʚʦ: çɺ ʞʠʟʥʠ ʥʝʪ 

ʩʤʳʩʣʘ, ʣʶʜʠ ʚʨʘʞʜʝʙʥʳ ʤʥʝ, ʷ ʚʨʘʞʜʝʙʝʥ ʣʶʜʷʤ, ʷ ʚ ʥʘʨʢʦʪʠʯʝʩʢʦʤ ʵʢʩʪʘʟʝ ʠʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʷ ʙʫʜʫ ʪʚʦʨʠʪʴè. ʆʙʱʠʡ ʩʤʳʩʣ ʚʠʜʝʦʩʪʨʠʤʦʚ ʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ, ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʳʭ ʬʠʣʴʤʦʚ: çʗ ʚʳʨʚʫʩʴ ʠʟ ʵʪʦʛʦ ʤʠʨʘ, ʧʫʩʪʴ ʜʘʞʝ ʮʝʥʦʡ 

ʛʠʙʝʣʠ, ʫʚʝʜʷ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʣʶʜʝʡ ʟʘ ʩʦʙʦʡè. ɼʘʥʥʳʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʙʣʠʟʢʠ 

ʨʘʜʠʢʘʣʴʥʳʤ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ ʫʩʪʘʥʦʚʢʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʣʘʛʘʝʤʳʤ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ 

ʛʨʫʧʧʘʤʠ. 

ʇʦʜʦʙʥʘʷ ʞʠʟʥʝʥʥʘʷ ʧʦʟʠʮʠʷ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʫʞʝ ʫ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʦʣʝʥʠʡ ʤʦʣʦʜʳʭ 

ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʪʚʦʨʯʝʩʪʚʦʤ, ð ʦʪ ʕʥʪʝʦ (ɼ. ʉ. ʎʦʨʠʦʥʦʚʘ), ʄ. ɸʣʝʭʠʥʦʡ, 

ʅ. ʊʦʣʦʢʦʥʥʠʢʦʚʦʡ, Noize MC ʜʦ ʍʘʩʢʠ, ʕʣʜʞʝʷ, IC3PEAK, çʄʦʥʝʪʦʯʢʠè ʠ ʜʨ. 
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ʀʤ ʙʣʠʟʢʠ ʥʝʢʦʪʦʨʳʝ ʙʣʦʛʝʨʳ (ʈʫʩʣʘʥ ʉʦʢʦʣʦʚʩʢʠʡ, ɼʤʠʪʨʠʡ ʀʚʘʥʦʚ ʠ ʜʨ.), 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʣʫʦʬʦʨʤʠʚʰʠʭʩʷ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʛʨʫʧʧ, ʠʟʚʝʩʪʥʳʭ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ  ʠʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʠ ʩʫʜʦʚ.  

ʇʨʦʮʝʩʩʳ ʚ ʩʨʝʜʝ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ ʚ ʮʝʣʦʤ ʙʣʠʟʢʠ ʧʨʦʠʩʭʦʜʠʚʰʠʤ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ XIX ʚ. (ʦʧʠʩʘʥʳ ɼʦʩʪʦʝʚʩʢʠʤ) ʠ ʚ 20-ʝ ʛʦʜʳ XX ʚ. (ʦʧʠʩʘʥʳ ɸ. ʉ. ʄʘʢʘʨʝʥʢʦ ʠ 

ʜʨ.), ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ ʩʪʠʛʤʠʨʦʚʘʥʥʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ, ʯʘʩʪʦ ï ʬʝʥʦʤʝʥ ʥʦʚʦʛʦ 

ʙʝʩʧʨʠʟʦʨʥʠʯʝʩʪʚʘ ʠʣʠ ʵʩʢʝʡʧʠʟʤʘ, ʘʙʩʝʥʪʝʠʟʤʘ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ, ʧʝʨʝʨʘʩʪʘʶʱʠʭ ʟʘʪʝʤ ʚ 

ʘʩʦʮʠʘʣʴʥʦʝ ʠ ʘʥʪʠʩʦʮʠʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ.  ʇʨʦʠʩʭʦʜʠʪ ʥʝʛʣʘʩʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʩʦʮʠʫʤʘ ʚ 

ʮʝʣʦʤ ʢ ʠʜʝʦʣʦʛʠʠ ʥʘʩʠʣʠʷ ʪʝʭ ʣʝʪ. ɺ ʩʝʨʝʜʠʥʝ-ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ð ɻ ʪʦ ʠʜʝʦʣʦʛʠʷ 

ʪʝʨʨʦʨʠʟʤʘ, ʟʘʪʝʤ ʧʝʨʝʨʦʜʠʚʰʘʷʩʷ ʚ ʨʝʚʦʣʶʮʠʦʥʥʫʶ ʠʜʝʦʣʦʛʠʶ ʙʦʣʴʰʝʚʠʟʤʘ, ʚ 20-ʝ ʛʦʜʳ 

XX ʚ. ð ʠʜʝʦʣʦʛʠʷ ʚʦʝʥʥʦʛʦ ʢʦʤʤʫʥʠʟʤʘ, ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʪʝʨʨʦʨʘ. ɺ ʥʘʩʪʦʷʱʠʝ ʤʦʤʝʥʪ 

ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʢ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʥʠʞʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʣʠʯʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʦʥ ʠ ʝʛʦ ʪʨʫʜ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʘʚʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʠ 

ʦʙʦʛʘʱʝʥʠʷ. ʅʝ ʠʤʝʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʚ ʵʪʦʡ ʮʝʥʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʜʨʦʩʪʦʢ 

ʙʫʥʪʫʝʪ ʧʨʦʪʠʚ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. ʅʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʥʝʪ ʨʘʟʚʠʪʳʭ ʰʢʦʣ ʤʘʩʪʝʨʩʪʚʘ 

ʧʝʜʘʛʦʛʦʚ ʫʨʦʚʥʷ ʂ. ɼ. ʋʰʠʥʩʢʦʛʦ, ɸ. ʉ. ʄʘʢʘʨʝʥʢʦ, ɺ. ɸ. ʉʫʭʦʤʣʠʥʩʢʦʛʦ, 

ʉ. ʃ. ʉʦʣʦʚʝʡʯʠʢʘ, ʯʪʦʙʳ ʜʘʥʥʳʡ ʙʫʥʪ ʠʟʣʝʯʠʪʴ ʠ ʦʩʪʘʥʦʚʠʪʴ.  

III. ʇʫʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʠʜʝʦʣʦʛʠʠ: ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ. ʆʩʥʦʚʥʦʡ ʧʘʬʦʩ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʥʝ ʚ ʘʨʛʫʤʝʥʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʜʟʦʨʘ ʟʘ ʤʦʣʦʜʳʤ ʧʦʢʦʣʝʥʠʝʤ, ʘ ʚ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʦʤʦʱʠ ʝʤʫ ʜʣʷ 

ʠʩʢʣʶʯʝʥʠʷ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʜʣʷ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ ʧʦʩʣʝʜʩʪʚʠʡ ʫʩʚʦʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦʡ 

ʠʜʝʦʣʦʛʠʠ.   

ʂʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʘʢ ʨʘʙʦʪʫ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ 

ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪʘ ʧʦʜʨʦʩʪʢʘʤʠ ʠ ʤʦʣʦʜʝʞʴʶ, ʪʘʢ ʠ ʩ ʩʦʟʜʘʪʝʣʷʤʠ ʢʦʥʪʝʥʪʘ.  

ʇʨʠ ʨʘʙʦʪʝ ʩ ʶʥʦʰʝʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʧʨʦʙʣʝʤʳ ʢʘʢ ʩʘʤʠʭ 

ʧʦʜʨʦʩʪʢʦʚ ʠ ʤʦʣʦʜʝʞʠ, ʪʘʢ ʠ ʚʦʩʧʠʪʳʚʘʶʱʠʭ ʠʭ ʩʝʤʝʡ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʧʝʪʝʥʪʥʫʶ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʫʨʦʚʝʥʴ ʘʛʨʝʩʩʠʠ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ, ʧʦʥʠʤʘʷ, ʯʪʦ 

ʘʢʮʝʥʪʫʠʨʦʚʘʥʥʳʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʥʝʩʪʘʙʠʣʴʥʳʝ ʨʝʮʠʧʠʝʥʪʳ ʣʝʛʯʝ ʫʩʚʘʠʚʘʶʪ 

ʜʝʩʪʨʫʢʪʠʚʥʫʶ ʠʜʝʦʣʦʛʠʶ ʠ ʝʝ ʦʙʨʘʟʮʳ, ʪʠʨʘʞʠʨʦʚʘʥʥʳʝ ʚ ʢʫʣʴʪʫʨʝ. 

ʋʨʦʚʝʥʴ ʘʛʨʝʩʩʠʠ ʣʠʮʘ, ʧʨʷʤʦʡ ʠʣʠ ʢʦʩʚʝʥʥʦʡ, ʚʳʨʘʞʘʝʤʦʡ ʚ ʜʝʡʩʪʚʠʷʭ, ʚʝʨʙʘʣʴʥʦ ʠ ʚ 

ʥʘʤʝʨʝʥʠʷʭ, ʚ ʣʶʙʦʛʦ ʪʠʧʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʷʭ, ʤʦʞʝʪ ʙʳʪʴ ʠʟʫʯʝʥ ʩ ʮʝʣʴʶ 

ʧʨʦʛʥʦʩʪʠʢʠ ʧʦʚʝʜʝʥʠʷ. ʂ ʜʘʥʥʳʤ ʤʝʪʦʜʘʤ (ʤʝʪʦʜ ʠʟʫʯʝʥʠʷ ʘʛʨʝʩʩʠʠ ʠ ʚʨʘʞʜʝʙʥʦʩʪʠ 

ɸ. ɹʘʩʩʘ ð ɸ. ɼʘʨʢʠ (BDHI), ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ ʘʢʮʝʥʪʫʘʮʠʡ ʣʠʯʥʦʩʪʠ ʂ. ʃʝʦʥʛʘʨʜʘ ð 

ɻ. ʐʤʠʰʝʢʘ, ʤʝʪʦʜʠʢʠ ʠʟʫʯʝʥʠʷ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʡ ʈ. ʃʘʟʘʨʫʩʘ (WCC) ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʱʠʪ ʣʠʯʥʦʩʪʠ ɻ. ʂʝʣʣʝʨʤʘʥʘ ð ʈ. ʇʣʫʪʯʠʢʘ (LSI) ʠ ʜʨ.) ʜʦʣʞʝʥ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʣʘʛʘʪʴʩʷ 

ʘʥʘʣʠʟ çʘʥʘʤʥʝʟʘ ʞʠʟʥʠè (Anamnesis vitae), ʠʟʣʦʞʝʥʥʦʛʦ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʨʘʩʩʢʘʟʘ ʦ ʩʝʙʝ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʷʱʠʭʩʷ ʠʥʪʝʨʚʴʶ.  

ʄʦʞʝʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʘ (ʩ ʘʜʘʧʪʘʮʠʝʡ) ʤʝʪʦʜʠʢʘ ʄʠʥʥʝʩʦʪʩʢʦʛʦ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ 

ʦʧʨʦʩʥʠʢʘ (MMPI), ʤʝʪʦʜʠʢʘ ʚʳʷʚʣʝʥʠʷ ʮʝʥʥʦʩʪʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʦʨʠʝʥʪʘʮʠʡ ʣʠʯʥʦʩʪʠ 

(ʄ. ʈʦʢʠʯ, ʐ. ʐʚʘʨʮ, ɻ. ʊʨʠʘʥʜʠʩ) ʠ ʜʨ. 

ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʤʦʣʦʜʝʞʠ ʠ ʤʦʪʠʚʠʨʫʶʱʠʝ ʥʘ ʜʝʩʪʨʫʢʮʠʶ ʦʙʨʘʟʮʳ 

ʠʩʢʫʩʩʪʚʘ ʪʦʣʢʘʶʪ ʢ ʧʨʝʩʪʫʧʣʝʥʠʷʤ, ʚ ʩʦʩʪʦʷʥʠʠ ʘʬʬʝʢʪʘ ʠʣʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʘʚʷʟʘʥʥʦʛʦ 

ʦʙʨʘʟʮʘ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʩʦʟʜʘʪʝʣʷʤʠ ʢʦʥʪʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ 

ʪʚʦʨʯʝʩʢʦʡ ʵʣʠʪʳ, ʢʫʣʴʪʫʨʳ ʘʥʜʝʨʛʨʘʫʥʜʘ, ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʥʝʟʘʚʠʩʠʤʦʡ ʠ çʥʘʨʦʜʥʦʡè 

ʞʫʨʥʘʣʠʩʪʠʢʦʡ ʚ ʯʘʩʪʠ ʢʘʢ ʠʭ ʧʦʜʜʝʨʞʢʠ, ʪʘʢ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 
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ʚʠʜʝʦʢʦʥʪʝʥʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʠʮ, ʨʘʟʚʠʚʘʶʱʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʤʦʪʠʚʳ ʚ ʪʚʦʨʯʝʩʪʚʝ, ʠʤʝʶʪ 

ʜʝʬʝʢʪʳ ʩʦʮʠʘʣʠʟʘʮʠʠ, ʚʳʨʘʞʝʥʥʳʝ ʘʢʮʝʥʪʫʘʮʠʠ, ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʛʨʘʥʠʯʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʜʨ. ʈʝʧʣʠʢʘʮʠʷ, ʪʠʨʘʞʠʨʦʚʘʥʠʝ ʠʭ ʪʚʦʨʯʝʩʪʚʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʚʣʝʯʝʥʠʶ ʠ ʠʭ 

ʧʦʯʠʪʘʪʝʣʝʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʧʨʦʪʠʚʦʧʨʘʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢ ʫʩʚʦʝʥʠʶ ʜʝʬʝʢʪʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʝʘʣʴʥʦʩʪʠ ʠ ʜʘʞʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʧʩʠʭʦʟʘ. 

ɺ ʬʠʣʴʤʘʭ, ʨʝʧʦʨʪʘʞʘʭ, ʢʣʠʧʘʭ, ʩʦʟʜʘʚʘʝʤʳʭ ʜʣʷ ʤʦʣʦʜʝʞʠ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʩʣʝʜʫʝʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʢʣʶʯʠʪʴ ʥʘʣʠʯʠʝ çʜʚʦʡʥʳʭ ʧʦʩʣʘʥʠʡè ʚ ʦʮʝʥʢʝ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʘʩʠʣʠʝʤ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʥʥʳʭ ʤʝʨ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʙʠʣʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʨʦʣʠʢʦʚ, ʢʣʠʧʦʚ ʠ ʠʥʳʭ ʚʠʜʝʦʩʶʞʝʪʦʚ, ʥʘʣʠʯʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʚʷʟʠ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ 

ʜʝʡʩʪʚʠʡ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʩʪʚʘ ʦʩʪʘʝʪʩʷ ʩʢʨʳʪʦʡ (ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ WhatsApp, Viber, Facebook ʠ ʪ.ʧ.) 

ɺ ʢʫʣʴʪʫʨʝ, ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʨʥʝʪ-ʙʣʦʛʦʚ ʠ ʚʠʜʝʦʧʣʘʪʬʦʨʤ ʧʨʠʦʙʨʝʪʘʶʱʝʡ 

ʥʝʣʠʤʠʪʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʚʦʝʤʫ ʧʦʪʨʝʙʠʪʝʣʶ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʞʠʚʘʪʴ ʧʦʩʪʤʦʜʝʨʥʠʩʪʩʢʫʶ 

ʫʩʪʘʥʦʚʢʫ ʥʘ ʢʫʣʴʪ ʥʘʩʠʣʠʷ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʨʛʠʥʘʣʠʟʠʨʫʷ ʦʙʨʘʟʮʳ, ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʝ 

ʥʘʩʠʣʠʝ, ʫʩʪʨʘʥʷʷ ʤʦʜʫ ʥʘ ʭʘʨʠʟʤʘʪʠʯʥʳʡ ʦʙʨʘʟ ʪʚʦʨʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤʠ 

ʫʩʪʘʥʦʚʢʘʤʠ ʠ ʥʝʩʪʘʙʠʣʴʥʳʤ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ.  

ʅʝʦʙʭʦʜʠʤʳ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʟʘʢʣʶʯʝʥʠʷ ʥʘ ʢʫʣʴʪʫʨʥʳʡ ʧʨʦʜʫʢʪ ʥʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʳ, ʘ ʧʩʠʭʦʣʦʛʦ-ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʘ ʪʘʢʞʝ ʙʣʦʢʠʨʦʚʢʘ ʥʝ 

ʪʦʣʴʢʦ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʥʦ ʠ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʫʛʨʦʞʘʶʱʠʭ ʧʩʠʭʠʯʝʩʢʦʤʫ 

ʟʜʦʨʦʚʴʶ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ. 

ʉʦʚʝʨʰʝʥʥʳʝ ʶʥʦʰʝʩʪʚʦʤ ʠ ʧʦʜʨʦʩʪʢʘʤʠ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʜʝʡʩʪʚʠʷ ʯʘʩʪʦ ʠʤʝʶʪ ʩʚʷʟʴ ʩ 

ʩʶʞʝʪʠʢʦʡ ʠ ʪʘʢʪʠʢʦʡ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ. ɺʦʩʪʨʝʙʦʚʘʥʳ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʥʘ ʫʨʦʚʝʥʴ ʘʛʨʝʩʩʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [11]. ɽʩʣʠ ʚ ʩʦʮʠʘʣʴʥʦʤ 

ʤʠʨʝ ʧʦʜʨʦʩʪʢʫ ʥʝʢʦʤʬʦʨʪʥʦ, ʦʥ ʚʳʙʠʨʘʝʪ ʙʝʛʩʪʚʦ ʚ ʩʠʤʫʣʠʨʦʚʘʥʥʳʡ ʤʠʨ çʩʝʪʪʠʥʛʘè, 

ʩʪʠʨʘʶʱʠʡ ʛʨʘʥʴ ʤʝʞʜʫ ʨʝʘʣʴʥʦʩʪʴʶ ʠ ʚʳʤʳʩʣʦʤ, ʙʣʘʛʦʜʘʨʷ ʚʠʟʫʘʣʴʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 

ʧʦʤʦʛʘʶʱʠʡ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʥʦʩʠʪ ʠʭ ʚ ʩʦʮʠʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʤʝʭʘʥʠʟʤʳ ʜʘʥʥʦʛʦ ʚʣʠʷʥʠʷ.  

ʇʩʠʭʦʣʦʛʘʤ ʰʢʦʣ ʠ ʩʣʫʞʙ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʣʠʯʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʘ ʚ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʶʥʦʰʝʩʪʚʘ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʚ ʫʯʝʙʝ ð ʘʥʘʣʦʛʠʯʥʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ  ʩʝʤʝʡ. ʄʠʥʠʤʘʣʴʥʳʤ 

ʥʘʙʦʨʦʤ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ MMPI, ʪʝʩʪ ʥʘ ʘʢʮʝʥʪʫʘʮʠʠ ʣʠʯʥʦʩʪʠ ʂ. ʃʝʦʥʛʘʨʜʘ ï 

ɻ. ʐʤʠʰʝʢʘ, ʪʝʩʪ çʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷè (ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʡ) ʈ. ʃʘʟʘʨʫʩʘ (WCC), ʪʝʩʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʣʠʯʥʦʩʪʠ ɻ. ʂʝʣʣʝʨʤʘʥʘ ï ʈ. ʇʣʫʪʯʠʢʘ (LSI), ʪʝʩʪ 

ʠʟʫʯʝʥʠʷ ʘʛʨʝʩʩʠʠ ʠ ʚʨʘʞʜʝʙʥʦʩʪʠ ɸ. ɹʘʩʩʘ ï ɸ. ɼʘʨʢʠ (BDHI), ʪʝʩʪ ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʡ 

ʣʠʯʥʦʩʪʠ ʄ. ʈʦʢʠʯʘ ï ʐ. ʐʚʘʨʮʘ, ʪʝʩʪʳ ʥʘ ʚʳʷʚʣʝʥʠʝ ʟʥʘʯʠʤʳʭ ʥʝʛʘʪʠʚʥʳʭ ʠ ʧʦʟʠʪʠʚʥʳʭ 

ʩʪʠʤʫʣʦʚ ʣʠʯʥʦʩʪʠ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʪʝʩʪʳ ʜʣʷ ʶʥʦʰʝʩʪʚʘ. ɼʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ 

ʛʨʫʧʧʦʚʘʷ ʨʘʙʦʪʘ ʩ ʮʝʣʴʶ çʧʨʦʠʛʨʳʚʘʥʠʷè ʠ ʨʘʟʨʝʰʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ ʠ ʠʭ ʩʝʤʝʡ, ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʭʦʜʘ ʚ ʥʝʛʘʪʠʚʠʟʤ, ʘʛʨʝʩʩʠʶ, 

ʜʣʷ ʧʦʤʦʱʠ ʚ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʧʦʟʠʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.  

ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʫ ʨʝʩʧʦʥʜʝʥʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʘʛʨʝʩʩʠʠ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʳʟʳʚʘʶʱʠʭ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʚʩʧʣʝʩʢʠ ʠ ʩʦʩʪʦʷʥʠʷ ʘʬʬʝʢʪʘ, ʜʦʣʞʥʳ ʦʪʜʝʣʴʥʦ ʠʩʩʣʝʜʦʚʘʪʴʩʷ ʟʥʘʯʠʤʳʝ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʪʠʤʫʣʳ ʣʠʯʥʦʩʪʠ ð ʢʘʢ ʧʦʟʠʪʠʚʥʳʝ, ʪʘʢ ʠ ʥʝʛʘʪʠʚʥʳʝ.  
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ʉʦ ʩʪʦʨʦʥʳ ʧʩʠʭʦʣʦʛʦ-ʩʦʮʠʘʣʴʥʳʭ ʩʣʫʞʙ ʥʝʦʙʭʦʜʠʤʘ ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʨʦʙʣʝʤ ʚ 

ʩʝʤʴʝ ʨʝʙʝʥʢʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʝʩʪʨʫʢʪʠʚʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʠ. ɼʦʣʞʥʳ ʠʤʝʪʴʩʷ ʪʘʢʞʝ 

ʧʦʣʥʦʤʦʯʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʤʦʱʠ ʧʦʜʦʙʥʳʤ ʩʝʤʴʷʤ. 

ʄʦʞʝʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥ ʠʥʩʪʠʪʫʪ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ: ʧʦʜʨʦʩʪʢʫ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʘʛʨʝʩʩʠʠ ʠ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʩʝʤʴʝ ʥʝʦʙʭʦʜʠʤ ʟʥʘʯʠʤʳʡ ɼʨʫʛʦʡ ʚʟʨʦʩʣʳʡ, ʯʝʣʦʚʝʢ-ʦʙʨʘʟʝʮ,  ʠʟ 

ʯʠʩʣʘ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʚʰʠʭ ʩʚʦʡ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ, ʩʧʦʩʦʙʥʳʡ ʚʳʟʚʘʪʴ ʜʦʚʝʨʠʝ. 

ʇʦʟʠʪʠʚʥʳʡ ʧʨʠʤʝʨ ʞʠʟʥʠ ʥʘʩʪʘʚʥʠʢʘ ʧʦʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʟʠʪʠʚʥʳʝ ʮʝʥʥʦʩʪʠ, 

ʫʩʚʦʠʪʴ ʫʩʧʝʰʥʳʝ ʩʪʨʘʪʝʛʠʠ ʘʜʘʧʪʘʮʠʠ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ. ʇʦʜʨʦʩʪʦʢ ʠ ʤʦʣʦʜʦʡ ʯʝʣʦʚʝʢ 

ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ,  ʢʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʢʘʞʝʪ ʧʦʤʦʱʴ ʠ ʧʦʜʜʝʨʞʢʫ ʠ ʪʷʞʝʣʳʭ ʞʠʟʥʝʥʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʠʥʘʯʝ ʦʥ ʦʙʨʘʪʠʪʩʷ ʢ ʟʥʘʯʠʤʦʤʫ ʚʟʨʦʩʣʦʤʫ, ʢʦʪʦʨʳʡ ʜʘʩʪ ʦʨʫʞʠʝ, 

ʥʘʨʢʦʪʠʢʠ ʠʣʠ ʧʦʜʪʦʣʢʥʝʪ ʢ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ  ʤʦʞʥʦ ʠʭ ʧʦʣʫʯʠʪʴ. 

ʅʝʦʙʭʦʜʠʤʦ ʜʣʠʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʫʜʴʙʘʤʠ ʧʦʜʨʦʩʪʢʦʚ ʠ ʶʥʦʰʝʩʪʚʘ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʘʛʨʝʩʩʠʠ ʠ ʜʝʬʝʢʪʥʦʡ ʩʦʮʠʘʣʠʟʘʮʠʝʡ ʩʦ ʩʪʦʨʦʥʳ ʩʧʝʮʠʘʣʠʩʪʘ ʠʣʠ ʟʥʘʯʠʤʦʛʦ 

ɼʨʫʛʦʛʦ. ɺ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʧʩʠʭʠʘʪʨʠʯʝʩʢʦʡ 

(ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ) ʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʩʦ ʩʪʦʨʦʥʳ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʧʦʜʨʦʩʪʢʦʚʦʡ ʠ ʶʥʦʰʝʩʢʦʡ ʧʩʠʭʠʘʪʨʠʠ ʚ ʰʢʦʣʴʥʦʤ 

ʰʪʘʪʝ ʠ ʚ ʠʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. ɺʦʩʪʨʝʙʦʚʘʥʦ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʧʩʠʭʠʘʪʨʦʚ ʚ ʢʦʣʣʝʢʪʠʚʘʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʢʦʥʪʝʥʪʦʤ ʀʥʪʝʨʥʝʪʘ, ʩʦʮʩʝʪʷʤʠ ʚ 

ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʷʚʣʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʩʨʝʜʝ ʧʦʜʨʦʩʪʢʦʚ 

ʠ ʶʥʦʰʝʩʪʚʘ.  
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ɸʥʥʦʪʘʮʠʷ. ʇʘʥʜʝʤʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʩʦʮʠʘʣʴʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʧʨʦʚʦʮʠʨʫʶʱʠʭ 

ʧʘʥʠʢʫ, ʦʩʪʨʦʝ ʩʪʨʝʩʩʦʚʦʝ ʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʤʘʩʩʦʚʫʶ 

ʘʛʨʝʩʩʠʶ, ʜʨʫʛʠʝ ʥʘʨʫʰʝʥʠʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʨʝʘʢʮʠʡ 

ʩʦʮʠʫʤʘ. ʉʠʣʘ ʜʘʥʥʳʭ ʨʝʘʢʮʠʡ ʩʚʷʟʘʥʘ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʯʝʣʦʚʝʢʘ ʚ 

ʧʝʨʠʦʜ, ʢʦʛʜʘ ʚ ʝʛʦ ʧʩʠʭʠʢʝ ʦʢʘʟʳʚʘʶʪʩʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʳ ʥʝ ʧʦʜʜʘʶʱʠʝʩʷ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʢʦʥʪʨʦʣʶ ʘʨʭʘʠʯʥʳʝ ʩʣʦʠ. ʍʦʪʷ ʫʛʨʦʟʳ ʧʘʥʜʝʤʠʠ ʝʱʝ ʥʝ ʦʪʩʪʫʧʠʣʠ, ʫʞʝ ʧʨʠʰʣʦ ʚʨʝʤʷ 

ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʫʩʠʣʠʚʘʚʰʠʭ ʠʣʠ ʜʝʟʘʢʪʫʘʣʠʟʠʨʦʚʘʚʰʠʭ ʦʱʫʱʝʥʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚʠʪʘʣʴʥʦʡ ʫʛʨʦʟʳ, ʚʦʟʥʠʢʘʚʰʠʭ ʚ ʩʦʮʠʫʤʝ.  ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʩʠʭʠʢʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ ʠ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ, 

ʘʢʪʫʘʣʴʥʳʝ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʠ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʩʠʭʠʢʫ ʩʦʮʠʫʤʘ ʙʝʜʩʪʚʠʡ 

ʚ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪʘ ʘʧʨʝʣʷï

ʠʶʣʷ 2020, ʟʘʪʨʘʛʠʚʘʶʱʝʛʦ ʧʨʦʙʣʝʤʘʪʠʢʫ ʧʘʥʜʝʤʠʠ COVID-19 ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʦʥʩʪʘʪʠʨʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʚʝʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʨʘʟʘ ʦʯʝʚʠʜʮʘ ʩʦʙʳʪʠʡ (ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘïɻ ʢʩʧʘʪʨʠʘʥʪʘ) ʠʣʠ ʵʢʩʧʝʨʪʘ 

(ʚʨʘʯʘïʠʥʬʝʢʮʠʦʥʠʩʪʘ, ʚʠʨʫʩʦʣʦʛʘ). ʈʝʞʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʟʠʮʠʷ ʥʘʙʣʶʜʘʪʝʣʷïʞʫʨʥʘʣʠʩʪʘ (ʨʝʧʦʨʪʘʞʠ ʦ ʙʦʣʴʥʠʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʩ ʧʦʟʠʮʠʠ ʠʥʪʝʨʚʴʶʝʨʘ). ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʚʳʰʘʶʱʠʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʫʩʠʣʠʚʘʶʪ ʪʨʝʚʦʞʥʦʩʪʴ. ʉʦʮʠʫʤ ʧʨʠ ʧʘʥʠʢʝ ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʨʘʟʮʘʭ 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʜʠʨʝʢʪʠʚʘʭ, ʩʥʠʤʘʶʱʝʤ ʩʪʨʘʭ ʶʤʦʨʝ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʦʬʠʮʠʘʣʴʥʦ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠʭ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʦʧʘʩʥʳʝ ʜʣʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʚʝʪʳ ʠʟ ʩʬʝʨʳ  çʥʝʪʨʘʜʠʮʠʦʥʥʦʡ 

ʤʝʜʠʮʠʥʳè. ʇʨʠʯʠʥʦʡ ʧʘʥʠʢʠ ʠ ʘʛʨʝʩʩʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘʥʠʡ 

ʥʘʩʝʣʝʥʠʷ, ʫʩʪʘʥʦʚʢʘ ʥʘ ʣʦʞʥʳʡ ʘʚʪʦʨʠʪʝʪ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʞʫʨʥʘʣʠʩʪʩʢʠʤ 

ʩʦʦʙʱʝʩʪʚʦʤ. 

 

Abstract. Pandemics are social disasters provoking panic, acute stress and post-traumatic 

stress disorder, massive aggression, and other psycho-emotional and behavioral disorders. 

The strength of these reactions is associated with informational conditioning of a person in a period 

when archaic layers that cannot be rationalized are actualized in his psyche. The time has come for 

the analysis of information strategies that reinforce or deactivate the feelings of uncertainty and 
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vital threat that arose in society. The paper explores mental disorders, psychological defenses and 

coping strategies that are relevant during a pandemic and similar disasters. The study also includes 

an assessment of the Russian language Internet content from April to July 2020, affecting 

the COVID-19 pandemic from the point of view of information security. The author reveals 

effectiveness of communicating information using the image of an eyewitness of events (expatriate 

compatriot) or an expert (infectious disease doctor, virologist). The position of an observer-

journalist (reporting on hospitals from the position of an interviewer) is rarely effective in reducing 

social tension. Analytical programs that increase uncertainty increase anxiety. In panic, society 

needs samples of adaptive behavior and directives, humor that relieves fear. In the absence of 

officially disseminated medical recommendations, their place is taken by unqualified advice from 

óalternative medicineô dangerous to public health. The reason for the panic and aggression is the low 

level of medical awareness of the population as well as the installation of false authority. The results 

obtained can be used by experts in the field of information security, the journalistic community. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʘʷ 

ʧʩʠʭʦʣʦʛʠʷ, ʤʘʩʩʦʚʘʷ ʧʘʥʠʢʘ, ʤʘʩʩʦʚʘʷ ʘʛʨʝʩʩʠʷ, ʧʘʥʜʝʤʠʷ, ʚʳʟʚʘʥʥʳʝ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʦʡ 
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ɺʚʝʜʝʥʠʝ 

ɿʥʘʯʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʧʘʥʜʝʤʠʡ ʥʘ ʩʦʟʥʘʥʠʝ ʠ ʤʳʰʣʝʥʠʝ ʩʦʮʠʫʤʘ ʟʘʧʝʯʘʪʣʝʥʘ ʚ 

ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʦʪʨʘʟʠʚʰʠʭ ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʟʤʝʥʝʥʠʝ ʦʙʨʘʟʥʦʛʦ ʠ ʥʘʨʨʘʪʠʚʥʦʛʦ ʨʷʜʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʞʠʚʦʧʠʩʠ ʠ ʣʠʪʝʨʘʪʫʨʳ ʚ 

ʜʣʠʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʚʩʧʳʰʝʢ ʯʫʤʳ, ʙʫʙʦʥʥʦʡ ʯʫʤʳ, ʭʦʣʝʨʳ ʠ ʚ ʪʝʯʝʥʠʝ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ 

ʧʦʩʣʝ ʠʭ ʦʢʦʥʯʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʙʠʣʠʝ ʩʠʤʚʦʣʠʢʠ, ʩʶʞʝʪʦʚ ʠ ʦʙʨʘʟʦʚ, ʨʝʧʨʝʟʝʥʪʠʨʫʶʱʠʭ 

ʩʤʝʨʪʴ ʠ ʥʘʧʦʤʠʥʘʶʱʠʭ ʦ ʩʢʦʨʦʪʝʯʥʦʩʪʠ ʟʝʤʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ). 

ʕʧʦʭʘ ʢʘʨʘʥʪʠʥʘ ʠ ʩʘʤʦʠʟʦʣʷʮʠʠ ʚ ʩʚʷʟʠ ʩ COVID-19 ʚ 2020 ʛ., ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʪʚʦ 

ʜʘʚʥʦ ʩʯʠʪʘʣʦ ʩʝʙʷ ʧʦʙʝʜʠʚʰʠʤ ʧʘʥʜʝʤʠʠ, ʦʛʨʦʤʥʫʶ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʧʨʠʚʝʣʘ ʢ 

ʧʦʛʨʘʥʠʯʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʩʠʭʠʢʠ, ʩʪʝʨʣʘ ʧʨʠʚʳʯʥʳʝ ʧʨʘʚʠʣʘ ʞʠʟʥʠ ʠ ʙʳʪʘ, ʚʳʟʚʘʣʘ ʣʦʤʢʫ 

ʨʘʥʝʝ ʩʣʦʞʠʚʰʠʭʩʷ ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ ʠ ʙʳʩʪʨʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʘ 

ʘʨʭʝʪʠʧʳ  çʧʠʨʘ ʚʦ ʚʨʝʤʷ ʯʫʤʳè, ʤʠʨʘ çʥʘʦʙʦʨʦʪè, çʧʨʘʟʜʥʠʢʘ ʥʝʧʦʩʣʫʰʘʥʠʷè, çʚʝʯʥʳʭ 

ʢʘʥʠʢʫʣè, ʚʦʟʨʦʜʠʣʘ ʨʝʣʷʪʠʚʠʩʪʩʢʠʡ çʭʘʦʩè, ʧʨʠʰʝʜʰʠʡ ʥʘ ʤʝʩʪʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

çʢʦʩʤʦʩʫè [1].  

ʄʠʨ ʚʝʩʥʦʡ 2020 ʛ., ʢʘʢ ʨʘʥʝʝ ʤʥʦʛʦʢʨʘʪʥʦ ʫʞʝ ʩʣʫʯʘʣʦʩʴ ʚ ʠʩʪʦʨʠʠ ʚ ʝʝ ʢʨʠʪʠʯʝʩʢʠʝ 

ʵʧʠʟʦʜʳ (ʚʦ ʚʨʝʤʷ ʨʝʚʦʣʶʮʠʡ, ʚʦʡʥ, ʧʘʥʜʝʤʠʡ, ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ), ʨʘʟʜʝʣʠʣʩʷ ʥʘ ʤʠʨ ʜʦ 

ʧʘʥʜʝʤʠʠ, ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʧʦʩʣʝ ʧʘʥʜʝʤʠʠ. ɺʘʞʥʝʡʰʠʤ ʚ ʞʠʟʥʠ ʩʦʮʠʫʤʘ ʩʪʘʣ ʩʠʤʚʦʣ 

ʛʨʘʥʠʮʳ, ʨʫʙʝʞʘ ʠ ʘʨʭʝʪʠʧʠʯʝʩʢʠʡ, ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʡ ʘʨʭʘʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ ʪʘʙʫ, ʤʦʪʠʚ 

ʟʘʧʨʝʪʘ ʧʨʝʦʜʦʣʝʥʠʷ ʜʘʥʥʦʡ ʛʨʘʥʠʮʳ (ʧʦʥʷʪʠʝ ʩʦʮʠʘʣʴʥʦʡ ʜʠʩʪʘʥʮʠʠ, ʩʘʤʦʠʟʦʣʷʮʠʠ, 

ʢʘʨʘʥʪʠʥʘ, ʟʘʢʨʳʪʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʜʨ.). ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʘʥʜʝʤʠʯʝʩʢʦʤ 

ʬʨʦʥʪʠʨʝ, ʧʘʥʜʝʤʠʯʝʩʢʦʤ ʭʨʦʥʦʪʦʧʝ (ʘʨʭʝʪʠʧʠʯʝʩʢʦʤ, ʧʦʛʨʘʥʠʯʥʦʤ ʤʝʞʜʫ ʙʳʪʠʝʤ ʠ 

ʥʝʙʳʪʠʝʤ, ʚʨʝʤʝʥʠ/ ʤʝʩʪʝ), ʥʦʚʦʤ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʤ ʫʢʣʘʜʝ ʞʠʟʥʠ, ʦʪʦʙʨʘʞʝʥʥʦʤ ʚ 

ʤʫʟʳʢʘʣʴʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʢʣʠʧʝ ʛʨʫʧʧʳ The Rolling Stones ð Living in a Ghost Town, 
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ʧʨʝʜʩʪʘʚʣʷʶʱʝʤ ʩʦʙʦʡ ʥʘʨʝʟʢʫ ʢʘʜʨʦʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʢʨʫʧʥʝʡʰʠʭ ʤʝʛʘʧʦʣʠʩʦʚ 

ʤʠʨʘ, ʦʧʫʩʪʝʚʰʠʭ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ:  

You can search for me. 

I had to go underground. 

Life was so beautiful. 

Then we all got locked down. 

Feel like a ghost. 

Living in a ghost town. (The Rolling Stones, 2020). 

ʉʭʦʜʥʦʝ ʤʠʨʦʦʱʫʱʝʥʠʝ ʚʦʟʥʠʢʘʣʦ ʚ ʦʙʱʝʩʪʚʘʭ ʚ ʧʝʨʠʦʜ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, 

ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʵʧʦʭʘʣʴʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ð ʨʝʚʦʣʶʮʠʡ, ʚʦʡʥ. 

ʆ. ʕ. ʄʘʥʜʝʣʴʰʪʘʤ ʦʪʨʘʟʠʣ ʧʦʵʪʠʯʝʩʢʠ ʚ 1920-ʝ ʛʦʜʳ ʜʘʥʥʦʝ ʦʱʫʱʝʥʠʝ ʣʦʤʢʠ ʧʨʠʚʳʯʥʦʛʦ 

ʫʢʣʘʜʘ ʞʠʟʥʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʚ ʩʚʷʟʠ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʢʘʪʘʢʣʠʟʤʘʤʠ ʥʘʯʘʣʘ XX 

ʚʝʢʘ, ʩʨʘʚʥʠʚʘʷ ʠʭ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ: çʍʘʦʪʠʯʝʩʢʠʡ ʤʠʨ ʚʦʨʚʘʣʩʷ ð ʠ ʚ 

ʘʥʛʣʠʡʩʢʠʡ home, ʠ ʚ ʥʝʤʝʮʢʠʡ Gemut; ʭʘʦʩ ʧʦʝʪ ʚ ʥʘʰʠʭ ʨʫʩʩʢʠʭ ʧʝʯʢʘʭ, ʩʪʫʯʠʪ ʥʘʰʠʤʠ 

ʚʴʶʰʢʘʤʠ ʠ ʟʘʩʣʦʥʢʘʤʠè (çɻʫʤʘʥʠʟʤ ʠ ʩʦʚʨʝʤʝʥʥʦʩʪʴè). 

ɺʩʝ ʵʪʠ ʩʦʙʳʪʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ ʠ ʩʦʮʠʫʤʫ ʚ ʮʝʣʦʤ 

ʦʙʲʝʜʠʥʷʝʪ ʦʙʱʝʝ ʩʣʝʜʩʪʚʠʝ ð ʦʩʪʨʘʷ ʧʩʠʭʠʯʝʩʢʘʷ ʪʨʘʚʤʘ, ʧʦʣʫʯʘʝʤʘʷ ʠʭ ʩʦʚʨʝʤʝʥʥʠʢʦʤ, 

ʦʯʝʚʠʜʮʝʤ [2ï11]. ʊʨʘʚʤʘ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʞʝʜʥʝʚʥʦ ʧʝʨʝʞʠʚʘʝʤʦʡ ʠʥʜʠʚʠʜʫʫʤʦʤ 

ʚʠʪʘʣʴʥʦʡ ʫʛʨʦʟʳ, ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʥʪʨʦʣʷ ʨʘʟʚʦʨʘʯʠʚʘʶʱʝʡʩʷ ʧʦʤʠʤʦ ʝʛʦ ʚʦʣʠ 

ʞʠʟʥʝʫʛʨʦʞʘʶʱʝʡ ʩʠʪʫʘʮʠʠ, ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʝʝ ʠʩʭʦʜʘ.  

ʏʝʣʦʚʝʯʝʩʢʘʷ ʧʩʠʭʠʢʘ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʫʷʟʚʠʤʦʩʪʴ ʠʤʝʥʥʦ ʧʝʨʝʜ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ (ʚ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʝ ʚʘʞʥʝʡʰʝʡ ʯʝʨʪʦʡ ʫʩʪʦʡʯʠʚʦʡ ʧʩʠʭʠʢʠ ʷʚʣʷʝʪʩʷ 

çʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠè) ʠ ʧʝʨʝʜ ʥʝʦʪʚʨʘʪʠʤʦʡ ʚʠʪʘʣʴʥʦʡ ʫʛʨʦʟʦʡ (ʩʪʨʘʭ 

ʩʤʝʨʪʠ). ɼʘʥʥʳʝ ʬʘʢʪʦʨʳ ʚʦʟʨʦʞʜʘʶʪ ʢ ʞʠʟʥʠ ʝʝ ʘʨʭʘʠʯʝʩʢʠʝ, ʥʝʧʦʜʢʦʥʪʨʦʣʴʥʳʝ ʩʦʟʥʘʥʠʶ 

ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʤʝʭʘʥʠʟʤʳ. 

ʋʷʟʚʠʤʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʠʢʠ ʧʝʨʝʜ ʜʘʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ ʧʨʦʷʚʠʣʘʩʴ ʚ 

ʬʦʨʤʠʨʫʝʤʳʭ ʧʦʜ ʠʭ ʚʣʠʷʥʠʝʤ ʨʘʩʩʪʨʦʡʩʪʚʘʭ ð ʪʘʢʠʭ, ʢʘʢ ʦʩʪʨʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, 

ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʜʠʩʩʦʮʠʘʪʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʧʘʥʠʯʝʩʢʦʝ 

ʨʘʩʩʪʨʦʡʩʪʚʦ, ʘʛʦʨʘʬʦʙʠʷ, ʜʠʩʬʦʨʠʷ ʠ ʜʨ. [1, 12ï32] 

ʄʠʨ ʚʳʰʝʣ ʠʟ ʧʝʨʠʦʜʘ ʧʘʥʜʝʤʠʠ ʠʥʳʤ. ɺʩʝ ʝʱʝ ʥʝʪ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʝʝ ʟʘʚʝʨʰʝʥʠʠ. ʅʦ 

ʫʞʝ ʥʘʩʪʫʧʘʝʪ ʚʨʝʤʷ ʜʣʷ ʧʦʜʚʝʜʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʪʦʛʦʚ: ʜʣʷ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ 

ʜʦʧʫʱʝʥʥʳʭ ʦʰʠʙʦʢ ʠ ʜʣʷ ʘʫʜʠʪʘ ʫʷʟʚʠʤʦʩʪʝʡ, ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʫʩʫʛʫʙʣʷʣ 

ʩʠʪʫʘʮʠʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʯʘʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʨʦʚʦʮʠʨʦʚʘʥʠʷ 

ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʨʳʚʘ. 

ʄʥʦʛʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʤʦʞʥʦ ʙʳʣʦ ʠʟʙʝʞʘʪʴ, ʪʘʢ ʢʘʢ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʫʢʘʟʘʥʥʳʭ ʚʠʜʘʭ 

ʧʘʪʦʣʦʛʠʡ ʚʦ ʚʨʝʤʷ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʧʘʥʜʝʤʠʡ, ʩʦʛʣʘʩʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ [4, 17ï18, 25, 27ï28, 31ï46;], ʠʛʨʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʬʦʨʤʠʨʫʝʤʳʡ ʠʤʠ ʮʝʥʥʦʩʪʥʳʡ, ʧʦʥʷʪʠʡʥʳʡ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ, ʬʦʨʤʘ ʧʨʝʜʣʦʞʝʥʠʷ ʠʤʠ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʦʧʫʣʷʨʠʟʠʨʫʝʤʳʭ ʧʦʚʳʰʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝʥʠʷ, 

ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʜʧʠʩʘʥʠʡ ʠ ʪʨʘʥʩʣʠʨʫʝʤʳʭ ʥʦʨʤ [47ï49]. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʩʚʷʟʘʥʥʳʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʠ: 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʥʦʩʠʪʝʣʝʡ ʠ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʣʠʷʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 

ʠ ʧʨʠʝʤʦʚ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʣʶʙʳʭ ʩʚʝʜʝʥʠʡ ʜʣʷ ʩʠʪʫʘʮʠʠ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ, ʧʘʥʜʝʤʠʠ; 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʮʠʫʤʘ 

- ʤʦʛ ʫʩʫʛʫʙʣʷʪʴ ʩʠʪʫʘʮʠʶ. 
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ʊʘʢ ʢʘʢ ʧʘʥʜʝʤʠʷ COVID-19 ʨʘʟʚʦʨʘʯʠʚʘʣʘʩʴ ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭ, ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ 

ʙʦʣʝʝ ʚʦʣʥʦʚʘʣʠ ʠ ʚʩʝ ʝʱʝ ʚʦʣʥʫʶʪ ʧʨʦʙʣʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʚʘʢʮʠʥʳ, ʠʟʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʫʪʠ ʣʝʯʝʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʢʦʨʦʥʘʚʠʨʫʩʘ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʚʳʟʚʘʥʥʦʛʦ ʢʘʨʘʥʪʠʥʦʤ ʠ ʩʘʤʦʠʟʦʣʷʮʠʝʡ [1, 22, 50ï54]. ʇʨʦʙʣʝʤʘ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʭʫʜʰʝʥʠʝʤ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʦʮʠʫʤʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, 

ʥʝ ʩʨʘʟʫ ʧʦʧʘʣʘ ʚ ʟʦʥʫ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ [55ï69]. ʄʝʞʜʫ ʪʝʤ, ʠʤʝʥʥʦ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʥʘʥʝʩʝʥʥʦʡ ʧʘʥʜʝʤʠʝʡ ʦʙʱʝʩʪʚʫ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ 

ʢʘʢ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ, ʪʘʢ ʠ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩʳ 

ʥʝʨʝʛʫʣʠʨʫʝʤʦʡ ʧʘʥʠʢʠ ʚ ʤʘʩʩʦʚʦʤ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ ʟʘʢʦʥʦʤʝʨʥʦ ʚʝʜʫʪ ʢ ʨʦʩʪʫ ʘʛʨʝʩʩʠʠ 

[20ï21, 48ï49, 70ï74], ʧʨʦʷʚʣʝʥʠʷ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ 

ʨʘʩʪʷʛʠʚʘʪʴʩʷ ʥʘ ʜʝʩʷʪʠʣʝʪʠʷ [6, 8, 15ï16, 27, 71, 75ï78].  

ʆʩʪʨʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʨʦʩʪ ʪʨʝʚʦʞʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʦʙʠʡ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʦʙʱʝʝ ʫʭʫʜʰʝʥʠʝ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʧʨʦʙʣʝʤʘʤ, ʢʦʪʦʨʳʝ ʫʞʝ ʧʨʦʷʚʠʣʠ ʩʝʙʷ 

ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʕʪʦ, ʥʘʧʨʠʤʝʨ, ʜʦʤʘʰʥʝʝ ʥʘʩʠʣʠʝ, ʨʦʩʪ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʨʦʩʪ 

ʵʢʩʪʨʝʤʠʩʪʩʢʦʡ ʠ ʧʨʦʪʝʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʨ. ɼʘʥʥʳʝ ʷʚʣʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʤʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʦʡ ʉʄʀ ʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʦʙʱʝʩʪʚʦ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʠ ʩʘʤʦʠʟʦʣʷʮʠʠ ʙʳʣʦ ʧʨʠʢʦʚʘʥʦ, ʧʳʪʘʷʩʴ ʥʘʡʪʠ 

ʦʪʚʝʪʳ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ ʢʘʢ ʦ ʧʘʥʜʝʤʠʠ, ʵʬʬʝʢʪʠʚʥʦʤ ʣʝʯʝʥʠʠ, ʪʘʢ ʠ ʦʙ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʘʭ ʠ ʜʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʪʦʣʴʢʦ ʨʝʞʠʤ ʦʛʨʘʥʠʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʦ ʠʤʝʥʥʦ ʧʩʠʭʠʯʝʩʢʘʷ ʪʨʘʚʤʘ, ʥʘʥʝʩʝʥʥʘʷ 

ʩʦʮʠʫʤʫ ʧʘʥʜʝʤʠʝʡ, ʠ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʉʄʀ, ʤʥʦʛʦʢʨʘʪʥʦ ʫʩʠʣʠʚʘʚʰʠʝ ʝʝ, 

ʚʦ ʤʥʦʛʦʤ ʩʬʦʨʤʠʨʦʚʘʣʠ ʪʫ ʩʦʮʠʘʣʴʥʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʣʘ ʠ ʚʳʣʠʣʘʩʴ ʚ 

ʯʝʨʝʜʫ ʘʢʪʦʚ ʤʘʩʩʦʚʦʡ ʘʛʨʝʩʩʠʠ ʚ ʤʠʨʝ ʚ ʠʶʥʝ-ʠʶʣʝ 2020 ʛʦʜʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʨʘʙʦʪʳ ʦ ʧʦʜʛʦʪʦʚʢʝ ʢ 

ʧʘʥʜʝʤʠʷʤ ʛʨʠʧʧʘ, ʦ ʨʦʣʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʠʥʳʭ ʧʘʥʜʝʤʠʷʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʦʰʣʦʛʦ 

(ʚʩʧʳʰʢʠ ʯʫʤʳ ʚ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɽʚʨʦʧʝ, ʠʩʧʘʥʩʢʠʡ ʛʨʠʧʧ ʚ 1918ï1920-ʝ ʛʛ. XX ʚ. ʚ ʉʐɸ ʠ 

ɽʚʨʦʧʝ, ʚʩʧʳʰʢʠ ʙʫʙʦʥʥʦʡ ʯʫʤʳ ʚ ʉʉʉʈ, ʵʙʦʣʳ ʚ ɸʬʨʠʢʝ, ʩʠʙʠʨʩʢʦʡ ʷʟʚʳ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʜʨ.) [14, 34, 43, 70, 79ï82]. ɺ ʜʘʥʥʦʤ ʢʨʠʪʠʯʝʩʢʦʤ ʩʣʫʯʘʝ ʩ ʧʘʥʜʝʤʠʝʡ 2020 ʛʦʜʘ 

ʦʧʦʨʘ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʧʳʪ ʚ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʘ ʥʝʦʙʭʦʜʠʤʘ, ʢʘʢ 

ʥʝʦʙʭʦʜʠʤ ʙʳʣ ʠ ʢʦʥʪʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʦ ʢʦʨʦʥʘʚʠʨʫʩʝ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʢ 

ʝʝ ʤʘʩʩʦʚʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ. ʅʝ ʩʣʫʯʘʡʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ, ʥʘʧʨʠʤʝʨ, ʈʦʩʩʠʡʩʢʠʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʙʳʣʘ ʚʚʝʜʝʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʥʜʝʤʠʠ. 

 

ʇʨʝʜʤʝʪ, ʦʙʲʝʢʪ, ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʥʪʝʥʪ ʘʧʨʝʣʷ-ʠʶʣʷ 

2020 ʛ., ʧʦʣʴʟʫʶʱʠʡʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʫ ʧʦʪʨʝʙʠʪʝʣʷ (ʪʝʢʩʪʦʚʳʡ ʠ ʚʠʜʝʦ-ʢʦʥʪʝʥʪ). 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʩʦʜʝʨʞʘʥʠʝ ʢʦʥʪʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʝʤʳ ʠ ʨʘʢʫʨʩ ʦʩʚʝʱʝʥʠʷ ʚ 

ʜʘʥʥʦʤ ʢʦʥʪʝʥʪʝ ʧʨʦʙʣʝʤ ʠ ʜʠʥʘʤʠʢʠ ʧʘʥʜʝʤʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʮʝʥʦʯʥʦ-ʮʝʥʥʦʩʪʥʳʝ ʩʤʳʩʣʳ, 

ʚʢʣʘʜʳʚʘʝʤʳʝ ʚ ʢʦʥʪʝʥʪ ʦ ʧʘʥʜʝʤʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʦʨʦʚʴʷ.  

ʄʘʪʝʨʠʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʦʥʪʝʥʪ ʀʥʪʝʨʥʝʪʘ, ʉʄʀ ʠ ʖ-ʪʫʙ ʢʘʥʘʣʦʚ ʟʘ ʤʘʨʪ-ʠʶʣʴ 

2020 ʛ., ʦʪʨʘʞʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʥʜʝʤʠʠ, ʦʪʢʨʳʪʘʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʀʥʪʝʨʥʝʪʘ ʚ 

ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘʫʯʥʘʷ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʦ ʧʘʥʜʝʤʠʠ, ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ 
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ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʚʳʷʚʣʝʥʠʠ ʠ ʪʝʨʘʧʠʠ ʧʩʠʭʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʤʘʩʩʦʚʦ ʚʦʟʥʠʢʘʶʱʠʭ ʫ 

ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʧʝʨʝʞʠʚʘʥʠʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʧʘʥʜʝʤʠʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚʳʷʚʠʪʴ ʧʦʣʝʟʥʳʝ ʠ ʩʥʠʞʘʶʱʠʝ ʪʨʝʚʦʞʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʫʶ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʦʙʨʘʟʮʳ ʢʦʥʪʝʥʪʘ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʝʨʝʜʘʯʝ 

ʠʥʬʦʨʤʘʮʠʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ, ʥʘʨʨʘʪʠʚʥʳʝ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʠ ʜʨ. ʧʨʠʝʤʳ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʥʠʢʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʢʦʥʪʝʥʪ; ʦʧʠʩʘʪʴ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʜʚʫʭ ʜʘʥʥʳʭ ʚʠʜʦʚ ʢʦʥʪʝʥʪʘ. 

ɿʘʜʘʯʠ ʨʘʙʦʪʳ:  

1) ʠʟʫʯʠʪʴ ʠʤʝʶʱʠʝʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʧʦʩʣʝʜʩʪʚʠʷʭ ʧʘʥʜʝʤʠʠ, ʠʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʜʣʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʦʮʠʫʤʘ;  

2) ʠʟʫʯʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʦʚʦʡ ʧʘʥʠʢʠ, ʩʮʝʥʘʨʠʝʚ ʝʝ 

ʧʝʨʝʨʘʩʪʘʥʠʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʣʠ ʜʝʩʪʨʫʢʪʠʚʥʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʛʨʝʩʩʠʚʥʦʝ, ʧʦʚʝʜʝʥʠʝ, ʘ 

ʪʘʢʞʝ ʨʦʣʠ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʨʘʥʩʣʠʨʫʝʤʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ;  

3) ʠʟʫʯʠʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʧʩʠʭʠʢʠ, ʪʨʠʛʛʝʨʦʤ ʢ 

ʢʦʪʦʨʳʤ ʩʣʫʞʘʪ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʠʣʠ ʠʥʳʝ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʝ 

ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʨʦʣʴ ʚ ʠʭ ʨʘʟʚʠʪʠʠ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ;  

4) ʠʟʫʯʠʪʴ ʥʘʙʦʨ ʚʦʟʤʦʞʥʳʭ ʚʠʜʦʚ ʘʛʨʝʩʩʠʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ, ʢʦʧʠʥʛ-

ʩʪʨʘʪʝʛʠʡ, ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʭʩʷ ʧʨʠ ʧʝʨʝʞʠʚʘʥʠʠ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʩʦʩʪʦʷʥʠʠ ʠ ʩʦʮʠʘʣʴʥʦʡ 

ʜʝʧʨʠʚʘʮʠʠ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ;  

5) ʠʟʫʯʠʪʴ ʥʘʨʨʘʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʠʝʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʨʫʩʩʢʦʷʟʳʯʥʦʤ ʢʦʥʪʝʥʪʝ, ʧʦʩʚʷʱʝʥʥʦʤ ʧʘʥʜʝʤʠʠ, ʟʘ ʘʧʨʝʣʴ-ʠʶʣʴ 2020 ʛʦʜʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ;  

6) ʚʥʝʩʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʦʩʪʘ ʪʨʝʚʦʞʥʦʩʪʠ, ʘʛʨʝʩʩʠʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʘʥʠʢʠ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʚʦʧʨʦʩʘ; ʘʥʘʣʠʟ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʡ, 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʨʦʷʚʣʝʥʠʡ ʧʘʥʠʢʠ, ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʛʨʝʩʩʠʠ, 

ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ, ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ; 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʩʝʤʠʦʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʢʪʫʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʛʨʦʟʳ ʫʭʫʜʰʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʩʦʮʠʫʤʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʥʠʢʠ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨ r

ʉʨʝʜʠ ʚʣʠʷʥʠʡ ʥʘ ʧʩʠʭʠʢʫ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʚʳʜʝʣʷʶʪʩʷ ʥʘʩʪʫʧʘʶʱʠʝ 

ʤʛʥʦʚʝʥʥʦ ʠ ʦʪʣʦʞʝʥʥʳʝ [83]. ɻʣʘʚʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ʩʦʮʠʫʤʘ ʠʟ ʧʦʩʣʝʜʩʪʚʠʡ, ʥʘʩʪʫʧʘʶʱʠʭ 

ʤʛʥʦʚʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʧʘʥʠʢʘ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʫʞʘʩʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʨʝʟʢʠʤ ʦʩʣʘʙʣʝʥʠʝʤ 

ʚʦʣʝʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʚʝʜʝʥʠʷ [46]. ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʤʝʶʪ ʦʛʨʦʤʥʳʡ ʦʧʳʪ 

ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ ʢʘʢ ʩʣʝʜʩʪʚʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 

ʯʝʣʦʚʝʢʘ ʥʘ ʦʙʱʠʡ ʩʪʨʝʩʩ ʠ ʧʩʠʭʠʯʝʩʢʫʶ ʪʨʘʚʤʫ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʩʠʪʫʘʮʠʷʭ [18, 23, 25, 27ï28, 30, 35ï36, 38, 76, 84ï85]. ʀʟʫʯʝʥʳ ʧʨʠʝʤʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ 

ʧʘʥʠʢʝ ʠ ʫʩʪʨʘʥʝʥʠʷ, ʪʝʨʘʧʠʠ ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʦʜ ʝʝ ʚʣʠʷʥʠʝʤ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ [9, 12ï13, 18ï19, 42, 48, 86ï89], ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʤʘʩʩʦʚʦʡ ʧʩʠʭʠʢʝ. ʉʨʝʜʠ 

ʦʪʜʘʣʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʩʪʨʝʩʩʦʚʦʝ 
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ʨʘʩʩʪʨʦʡʩʪʚʦ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʩʝʨʴʝʟʥʳʤ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʫ ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʣʠʮ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʘʧʘʪʠʯʝʩʢʠʡ ʠ ʜʠʩʬʦʨʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪʳ 

ʇʊʉʈ [90]. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʨʦʛʥʦʟ ʪʷʞʝʩʪʠ 

ʦʪʣʦʞʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ [90]. ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʪʣʦʞʝʥʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʧʩʠʭʠʢʠ ʦʯʝʚʠʜʮʝʚ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʥʘʫʢʝ ʥʘ ʚʳʙʦʨʢʘʭ ʣʠʮ, ʧʝʨʝʞʠʚʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʠ ʢʦʤʙʘʪʘʥʪʦʚ (ʫʯʘʩʪʥʠʢʦʚ ʙʦʝʚʳʭ 

ʜʝʡʩʪʚʠʡ) [21, 48, 71, 75, 77ï78, 84, 90]. ʊʘʢ, ʜʦʢʘʟʘʥʦ, ʯʪʦ  çʢʘʞʜʳʡ ʧʷʪʳʡ ʫʯʘʩʪʥʠʢ ʙʦʝʚʳʭ 

ʜʝʡʩʪʚʠʡ (ʢʦʤʙʘʪʘʥʪ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʬʠʟʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʪʨʘʜʘʝʪ ʥʝʨʚʥʦ-

ʧʩʠʭʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠè, ʚʩʝʛʦ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʚʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ 

ʩʪʨʘʜʘʶʪ çʜʦ 54% ʫʯʘʩʪʥʠʢʦʚ ʣʦʢʘʣʴʥʳʭ ʚʦʡʥ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʦʜʚʝʨʛʰʠʭʩʷ 

ʙʦʝʚʦʤʫ ʩʪʨʝʩʩʫè [21], çʫ ʢʦʤʙʘʪʘʥʪʦʚ ð ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʧʦ ʢʦʥʪʨʘʢʪʫ ʚ 77, 8% ʩʣʫʯʘʝʚ 

ʚʳʷʚʣʝʥʳ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʚʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘè [75]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ ʠʟ 

ʧʨʠʟʥʘʢʦʚ ʇʊʉʈ ʫ ʜʘʥʥʳʭ ʣʠʮ ʪʨʠ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʭ ʩʠʥʜʨʦʤʘ: ççʨʝʧʝʨʝʞʠʚʘʥʠʡè 

(ʧʦʚʪʦʨʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʚ ʩʥʦʚʠʜʝʥʠʷʭ), 

çʠʟʙʝʛʘʥʠʷè (ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʢʦʥʪʘʢʪʘʭ ʠ ʜʨʫʛʠʭ 

ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʘʭ ʞʠʟʥʠ) ʠ çʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠèè [75]. ʄʥʦʛʠʝ ʠʟ ʩʪʨʘʜʘʶʱʠʭ 

ʇʊʉʈ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʷʚʠʣʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʨʦʪʠʚʦʧʨʘʚʥʳʤ ʜʝʡʩʪʚʠʷʤ. ʂ ʦʪʢʣʦʥʷʶʱʝʤʫʩʷ 

ʧʦʚʝʜʝʥʠʶ, ʧʦ ʥʘʙʣʶʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʷʛʦʪʝʣʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʠʮʘ çʩ ʦʙʩʝʩʩʠʚʥʦ-

ʜʠʩʬʦʨʠʯʝʩʢʠʤ ʪʠʧʦʤ ʇʊʉʇ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʩʠʤʧʪʦʤʦʚ ʧʦʚʪʦʨʥʦʛʦ ʧʝʨʝʞʠʚʘʥʠʷ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʠ (ʚ ʬʦʨʤʝ ʥʘʚʷʟʯʠʚʳʭ ʤʳʩʣʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʘʥʪʘʟʠʡ, ʚʦʩʧʦʤʠʥʘʥʠʡ, ʚ ʥʦʯʥʳʭ ʢʦʰʤʘʨʘʭ), ʘ ʪʘʢʞʝ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, 

ʢʦʥʬʣʠʢʪʥʦʩʪʠ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʦʪʢʨʳʪʦʛʦ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷè [21]. 

ɺʳʷʚʣʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʨʫʧʧ ʧʘʮʠʝʥʪʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʉʅɻ, ʷʚʣʷʚʰʠʭʩʷ 

ʦʯʝʚʠʜʮʘʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʬʦʨʤʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʘ ʩʪʠʭʠʡʥʦʝ 

ʙʝʜʩʪʚʠʝ ʠ ʦʧʨʝʜʝʣʝʥʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʦʧʘʪʦʣʦʛʠʠ ʚ 

ʨʘʤʢʘʭ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘè [35ï36]. ʅʘ ʨʘʥʥʝʤ ʵʪʘʧʝ, ʩʨʘʟʫ 

ʧʦʩʣʝ ʩʦʙʳʪʠʷ, çʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠʤʠʪʠʚʥʘʷ ʥʝʧʨʦʠʟʚʦʣʴʥʘʷ ʨʝʘʢʮʠʷ ʠʩʧʫʛʘ, ʢʦʪʦʨʘʷ ʥʝ 

ʧʦʜʜʘʝʪʩʷ ʢʦʥʪʨʦʣʶ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʫ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʥʘ ʬʦʥʝ ʦʛʣʫʰʝʥʠʷ, ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʩʠʭʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ: ʧʩʠʭʦʛʝʥʥʳʡ ʩʪʫʧʦʨ, ʧʩʠʭʦʤʦʪʦʨʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ, 

ʜʠʩʩʦʮʠʘʪʠʚʥʳʝ (ʨʝʛʨʝʩʩʠʚʥʳʝ) ʨʝʘʢʮʠʠ ʠ ʪʨʝʚʦʛʘè, ʟʘʪʝʤ çʧʨʦʠʩʭʦʜʠʪ ʦʩʦʟʥʘʥʠʝ ʬʘʢʪʘ 

ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʳ ʜʣʷ ʞʠʟʥʠ ʠʣʠ ʬʠʟʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʩʘʤʦʛʦ ʧʦʩʪʨʘʜʘʚʰʝʛʦ, ʢʦʪʦʨʦʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ ʧʝʨʝʞʠʚʘʥʠʝʤ ʦʱʫʱʝʥʠʷ ʫʛʨʦʟʳ ʜʣʷ ʞʠʟʥʠ, ʪ. ʝ., 

ʬʦʙʠʯʝʩʢʥʤʠ ʨʝʘʢʮʠʷʤʠè [36]. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ çʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʙʩʝʩʩʠʚʥʳʝ ʥʘʚʷʟʯʠʚʳʝ ʧʨʠʟʥʘʢʠ ʧʦʚʪʦʨʥʳʭ ʧʝʨʝʞʠʚʘʥʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ 

ʚʠʜʝ ʧʦʚʪʦʨʥʦʛʦ ʧʝʨʝʞʠʚʘʥʠʷ ʢʘʪʘʩʪʨʦʬʳ ʠ ʢʦʤʧʫʣʴʩʠʚʥʳʝ ʥʘʚʷʟʯʠʚʦʩʪʠ ʚ ʚʠʜʝ ʧʨʠʟʥʘʢʦʚ 

ʠʟʙʝʛʘʥʠʷ ʩʪʠʤʫʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʘʯʘʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘè [35]. ɿʘʪʝʤ ʢʘʢ ʧʦʩʣʝʜʩʪʚʠʝ 

ʠʟ ʧʦʣʠʤʦʨʬʥʦʡ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ: ʘʩʪʝʥʠʯʝʩʢʠʝ, ʛʠʧʦʤʘʥʠʘʢʘʣʴʥʳʝ, ʬʦʙʠʯʝʩʢʠʭ, ʜʠʩʩʦʮʠʘʪʠʚʥʳʭ, ʜʝʧʨʝʩʩʠʚʥʳʭ, 

ʠʧʦʭʦʥʜʨʠʯʝʩʢʠʭ [35]. ɿʘʪʝʤ çʫ ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʡʢʠʭ 

ʥʝʚʨʦʪʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ: ʘʩʪʝʥʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʜʠʩʩʦʮʠʘʪʠʚʥʳʝ (ʠʩʪʝʨʠʯʝʩʢʠʝ) 

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʬʦʙʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʜʝʧʨʝʩʩʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʠʧʦʭʦʥʜʨʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ, ʢ ʫʞʝ ʠʤʝʶʱʠʤʩʷ ʧʨʠʟʥʘʢʘʤ ʥʘʚʷʟʯʠʚʦʛʦ ʧʦʚʪʦʨʥʦʛʦ 
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ʧʝʨʝʞʠʚʘʥʠʷ ʢʘʪʘʩʪʨʦʬʳ ʠ ʧʨʠʟʥʘʢʘʤ ʥʘʚʷʟʯʠʚʦʛʦ ʠʟʙʝʛʘʥʠʷ ʩʪʠʤʫʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʟʘʤʝʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʟʥʘʯʠʤʳʤ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʝ ʠʤʝʚʰʝʛʦ ʤʝʩʪʘ ʜʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ); ʯʫʚʩʪʚʘ ʦʪʩʪʨʘʥʝʥʥʦʩʪʠ ʠʣʠ 

ʦʪʯʫʞʜʝʥʥʦʩʪʠ ʦʪ ʦʢʨʫʞʘʶʱʠʭ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠʩʧʳʪʳʚʘʪʴ ʧʝʨʝʞʠʚʘʥʠʷ ʣʶʙʚʠ ʠ 

ʦʱʫʱʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʙʫʜʫʱʝʛʦè [36]. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʩʠʭʦʛʝʥʥʳʝ  

ʨʘʩʩʪʨʦʡʩʪʚʘ, ʧʦʤʠʤʦ ʦʩʪʨʦʡ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ, ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʬʦʥʝ ʠʤʝʶʱʠʭʩʷ ʫ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʧʦʪʝʨʴ ð ʩʤʝʨʪʝʡ ʙʣʠʟʢʠʭ, ʣʠʰʝʥʠʷ ʠʤʫʱʝʩʪʚʘ, ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ [36]. 

ʎʝʣʴʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʪʘʢʠʤ ʧʘʮʠʝʥʪʘʤ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʘʚʪʦʨ, ʷʚʣʷʝʪʩʷ 

çʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʥʦʛʦ ʩʤʳʩʣʘ ʠ ʦʱʫʱʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʝʙʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʛʨʫʧʧʝè [36]. 

ʇʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʩʠʭʠʢʠ ʦʯʝʚʠʜʮʝʚ ʧʘʥʜʝʤʠʠ 2020 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʳ, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ, ʧʦʢʘ ʣʠʰʴ ʟʘʨʫʙʝʞʥʳʤʠ ʥʘʫʯʥʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ [21, 55ï56, 69, 91ï93]. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ɸʪʘʣʘʥ ɸʙʜʫʣʢʘʜʠʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʣʠʷʥʠʝ ʚʚʦʜʠʚʰʝʛʦʩʷ ʢʘʨʘʥʪʠʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʩʜʝʨʞʠʚʘʥʠʝ ʧʘʥʜʝʤʠʠ, ʥʦ ʠ ʥʘ ʧʩʠʭʠʢʫ ʥʘʩʝʣʝʥʠʷ [56]. ʀʩʩʣʝʜʦʚʘʪʝʣʝʤ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʨʘʪʝʛʠʠ 49 ʩʪʨʘʥ, ʛʜʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʢʘʨʘʥʪʠʥ ʤʝʞʜʫ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʜʘʪʘʤʠ (ʙʝʟ ʧʝʨʝʨʳʚʘ), ʚ ʩʨʝʜʥʝʤ ð 35 ʜʥʝʡ, ʤʠʥʠʤʫʤ ð 3 ʜʥʷ, ʤʘʢʩʠʤʫʤ ð 68 ʜʥʝʡ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ ʨʦʣʠ ʢʘʨʘʥʪʠʥʘ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ 

COVID-19, ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʝʛʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʮʠʫʤ. ɹʳʣʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʢʘʨʘʥʪʠʥ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʪʝʤʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʠʨʫʩʘ, ʥʦ ʪʘʢʞʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʨʘʥʪʠʥʘ ʩʢʘʟʳʚʘʣʦʩʴ ʠ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʩʦʮʠʫʤʘ. Lockdown ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣ ʥʘ ʧʩʠʭʠʢʫ ʯʝʣʦʚʝʢʘ: ʦʩʥʦʚʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʝʝ ʥʘ COVID-19 ʙʳʣʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʳʙʦʨʢʝ ʩʪʨʝʩʩ (8,0% ʥʘʩʝʣʝʥʠʷ) ʠ 

ʜʝʧʨʝʩʩʠʷ (16,0ï28,0% ʥʘʩʝʣʝʥʠʷ). 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʚʣʠʷʥʠʷ ʧʘʥʜʝʤʠʠ COVID-19 ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʩʠʭʠʢʠ ʩʦʮʠʫʤʘ ʧʦʩʚʷʱʝʥ 

ʦʪʜʝʣʴʥʳʡ ʚʳʧʫʩʢ ʞʫʨʥʘʣʘ ççʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʪʨʘʚʤʘ: ʪʝʦʨʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʘʢʪʠʢʘ ʠ 

ʧʦʣʠʪʠʢʘè. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʣʠʷʥʠʝ ʚʚʝʜʝʥʠʷ ʢʘʨʘʥʪʠʥʘ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠʪʘʣʴʷʥʩʢʠʭ ʩʝʤʝʡ, ʠʤʝʶʱʠʭ ʜʝʪʝʡ [59]. ɸʚʪʦʨʳ ʢʦʥʩʪʘʪʠʨʫʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʦʪʣʦʞʥʳʭ ʤʝʨ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʠʤʝʶʱʝʛʦ ʜʝʪʝʡ, ʚ ʩʠʣʫ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʠʟ-ʟʘ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʱʠʭ ʫʩʣʦʚʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. 

ʄʥʦʛʦʜʥʝʚʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠʟʦʣʷʮʠʷ ʩʪʘʣʘ ʭʨʦʥʠʯʝʩʢʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʦʡ ʩ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʝʝ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʙʦʪʳ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʡ ʢʦʤʘʥʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ  ʨʘʥʥʠʭ ʬʘʢʪʦʨʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʩʠʭʦʧʘʪʦʣʦʛʠʠ, ʧʦʜʜʝʨʞʢʠ ʨʦʜʠʪʝʣʝʡ ʠ ʜʝʪʝʡ ʚ ʧʦʩʪʵʧʠʜʝʤʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʟʠʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

(ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʪʴ ʩ ʩʝʤʴʝʡ), ʫʭʦʜ ʟʘ ʜʝʪʴʤʠ, ʦʩʪʘʶʱʠʤʠʩʷ ʜʦʤʘ, ʩʪʘʣ 

ʩʝʨʴʝʟʥʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʫʜʘʣʝʥʥʦʡ ʤʦʜʝʣʠ ʨʦʜʠʪʝʣʝʡ. 

ɺʟʨʦʩʣʦʝ ʥʘʩʝʣʝʥʠʝ ʀʪʘʣʠʠ ʧʝʨʝʞʠʚʘʝʪ ʩʪʨʝʩʩ ʠʟ-ʟʘ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʙʣʘʛʦʧʦʣʫʯʠʝʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʟʜʦʨʦʚʴʝʤ ʩʝʤʴʠ, ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʝʡ ʜʝʪʝʡ ʦʪ ʩʚʝʨʩʪʥʠʢʦʚ 

ʠ ʫʯʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʙʫʯʝʥʠʷ 

ʥʘ ʜʦʤʫ, ʣʠʯʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʚ ʯʘʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʝʪʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʦʟʨʘʩʪʫ 

ʠʥʬʦʨʤʘʮʠʠ ʦ COVID-19, ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʪʥʝʛʦ ʦʪʜʳʭʘ ʜʝʪʝʡ, ʦʪʩʫʪʩʪʚʠʝʤ 

ʧʦʜʜʝʨʞʢʠ ʨʦʜʠʪʝʣʝʡ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ʕʢʩʪʨʝʤʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʠʟ-

ʟʘ ʧʘʥʜʝʤʠʠ, ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ ʧʦʣʫʯʝʥʥʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ 

ʦʪʩʪʨʘʥʝʥʥʦʩʪʠ ʠ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʩʠʣʫ ʥʝʫʚʝʨʝʥʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ, ʨʠʩʢ ʫʪʨʘʪʳ ʯʫʚʩʪʚʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʫʚʩʪʚʘ ʚʨʝʤʝʥʠ ʠ ʜʨ. ɼʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʢʦʥʩʪʘʪʠʨʫʶʪ ʘʚʪʦʨʳ, ʦʩʦʙʝʥʥʦ 
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ʚʝʨʦʷʪʥʳ ʜʣʷ ʨʦʜʠʪʝʣʝʡ ʩ ʥʠʟʢʠʤ ʜʦʭʦʜʦʤ ʠ ʫʷʟʚʠʤʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ.  ɺ ʯʠʩʣʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʥʜʝʤʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʨʦʜʠʪʝʣʝʡ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʣʠʷʥʠʷ ʢʘʨʘʥʪʠʥʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʜʝʪʝʡ, ʦʙʫʯʝʥʠʝ ʧʨʠʝʤʘʤ ʚʦʩʧʠʪʘʥʠʷ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ. ɼʦʣʞʝʥ ʙʳʪʴ 

ʨʘʟʨʘʙʦʪʘʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʩʠʭʦʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʱʠ, ʥʝʦʪʣʦʞʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʤʦʱʠ ʩʝʤʴʷʤ, ʠʤʝʶʱʠʤ ʜʝʪʝʡ. 

ɺ ʨʘʙʦʪʝ çʇʝʨʩʧʝʢʪʠʚʳ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ 

COVID-19è [63]. ɸʚʪʦʨ (ʢʣʠʥʠʯʝʩʢʠʡ ʧʩʠʭʦʣʦʛ, ʨʘʙʦʪʘʶʱʠʡ ʚ ʢʘʥʘʜʩʢʦʡ ʢʣʠʥʠʢʝ) 

ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʳʟʚʘʥʥʳʝ ʧʘʥʜʝʤʠʝʡ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʙʫʜʫʪ 

ʦʢʘʟʳʚʘʪʴ ʢʘʢ ʢʨʘʪʢʦʩʨʦʯʥʦʝ, ʪʘʢ ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʥʘʩʝʣʝʥʠʷ ʨʝʞʠʤ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠ ʜʣʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ, 

ʩʦʮʠʘʣʴʥʦʝ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʝ, ʚʚʝʜʝʥʠʝ ʢʘʨʘʥʪʠʥʘ. ʇʘʥʜʝʤʠʷ ʚʦʰʣʘ ʚ ʯʠʩʣʦ ʢʘʪʘʩʪʨʦʬ, 

ʚʳʟʳʚʘʶʱʠʭ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʜʝʧʨʝʩʩʠʶ, ʬʦʨʤʠʨʫʶʱʠʭ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʧʩʠʭʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʚʳʰʝʥʠʝ ʜʦʤʘʰʥʝʛʦ ʥʘʩʠʣʠʷ ʠ 

ʞʝʩʪʦʢʦʛʦ ʦʙʨʘʱʝʥʠʷ ʩ ʜʝʪʴʤʠ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʩʠʭʠʘʪʨʠʠ 

ʢʘʪʘʩʪʨʦʬ ʥʝ ʩʦʦʪʥʝʩʝʥʳ ʧʦʢʘ, ʢʘʢ ʢʦʥʩʪʘʪʠʨʫʝʪ ʘʚʪʦʨ, ʩ ʦʧʳʪʦʤ ʚʨʘʯʝʡ-ʧʩʠʭʠʘʪʨʦʚ, 

ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝ ʧʘʥʜʝʤʠʠ. ɸʚʪʦʨ ʜʝʣʠʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʚ 

ʙʦʣʴʥʠʯʥʦʤ ʩʝʛʤʝʥʪʝ ʩ ʧʘʮʠʝʥʪʘʤʠ, ʩʪʨʘʜʘʶʱʠʤʠ ʜʝʧʨʝʩʩʠʝʡ, ʪʨʝʚʦʞʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʥʘ 

ʬʦʥʝ ʟʘʙʦʣʝʚʘʥʠʷ COVID-19. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ 

ʜʝʧʨʝʩʩʠʝʡ, ʩʪʘʥʦʚʠʪʩʷ ʫʪʨʘʪʘ ʤʦʪʠʚʘʮʠʠ, ʫʩʠʣʝʥʠʝ ʦʪʩʪʨʘʥʝʥʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʫʠʮʠʜʘʣʴʥʳʝ ʥʘʤʝʨʝʥʠʷ. ʉʥʠʞʘʶʪ ʥʝʛʘʪʠʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ 

ʜʝʧʨʝʩʩʠʠ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʠ ʫʩʫʛʫʙʣʷʶʱʝʡʩʷ ʥʘ ʬʦʥʝ ʧʘʥʜʝʤʠʠ, ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʩʝʤʝʡʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʜʦʩʪʫʧ ʢ ʀʥʪʝʨʥʝʪʫ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʱʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʪʝʨʘʧʠʠ ʠ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʶ ʧʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʣʝʤʝʜʠʮʠʥʳ. 

ʇʘʮʠʝʥʪʳ ʩ ʨʘʥʝʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ  ʪʨʝʚʦʞʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʥʘʧʨʦʪʠʚ, ʩʧʦʢʦʡʥʝʝ 

ʧʝʨʝʥʦʩʠʣʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʘʥʜʝʤʠʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʘʚʪʦʨ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʘʥʜʝʤʠʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʨʝʚʦʞʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ 

ʫʣʫʯʰʘʶʪ ʧʨʦʛʥʦʟ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʪʨʝʚʦʛʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʪʨʝʚʦʛʦʡ ʠʣʠ 

ʘʛʦʨʘʬʦʙʠʝʡ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʝʤʘ ʠʟʙʝʛʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʩʥʠʞʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʘʮʠʝʥʪʫ ʚ ʨʝʞʠʤʝ ʩʦʮʠʘʣʴʥʦʡ ʠʟʦʣʷʮʠʠ. ʆʜʥʘʢʦ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ, ʥʘʧʨʦʪʠʚ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʨʝʚʦʞʥʦʩʪʠ (ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʧʦ ʧʦʚʦʜʫ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ) ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʩʣʝʜʫʝʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʠʤʧʪʦʤʳ ʪʨʝʚʦʛʠ, ʜʘʞʝ ʫ ʪʝʭ, ʢʪʦ ʚ ʧʝʨʠʦʜ ʢʘʨʘʥʪʠʥʘ ʭʦʨʦʰʦ ʩ ʥʠʤʠ ʩʧʨʘʚʣʷʣʩʷ, 

ʫʩʠʣʠʚʘʶʪʩʷ ʧʦʩʣʝ ʧʘʥʜʝʤʠʠ, ʢʦʛʜʘ ʧʘʮʠʝʥʪʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʙʳʯʥʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʘʚʪʦʨ, ʯʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʘʪʝʛʠʠ ʠʟʙʝʛʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʝʛʠʠ ʚʳʞʠʚʘʥʠʷ, ʤʦʞʝʪ 

ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʪʨʝʚʦʛʫ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ. 

ʈʘʙʦʪʘ ʧʩʠʭʦʣʦʛʘ ʧʝʨʝʭʦʜʠʪ ʠʟ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʚ ʦʩʥʦʚʥʦʤ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʢʨʠʟʠʩʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʪʝʨʘʧʠʠ, ʙʦʣʴʰʦʡ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ ʠ ʧʦʜʨʦʩʪʢʘʤʠ, 

ʢ ʦʢʘʟʘʥʠʶ ʧʦʤʦʱʠ ʚ ʨʘʤʢʘʭ ʪʝʣʝʤʝʜʠʮʠʥʳ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʘʚʪʦʨ, ʜʦʩʪʦʚʝʨʥʦ ʤʘʩʰʪʘʙʳ ʚʣʠʷʥʠʷ ʧʘʥʜʝʤʠʠ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʩʪʘʥʫʪ ʦʯʝʚʠʜʥʳʤʠ ʣʠʰʴ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʩʥʠʞʝʥʠʷ 
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ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʦʥʘʚʠʨʫʩʦʤ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʦʙʤʝʥ ʟʥʘʥʠʷʤʠ ʤʝʞʜʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʩʠʭʠʘʪʨʘʤʠ ʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʩʠʭʦʣʦʛʘʤʠ, 

ʙʫʜʝʪ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ, ʪʘʢ ʢʘʢ ʦʙʱʝʩʪʚʦ ʠʟʫʯʘʝʪ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʚʳʞʠʚʘʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʢ 

ʞʠʟʥʠ ʧʦʩʣʝ COVID-19. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʥʘʥʝʩʝʥʥʦʡ COVID-19 [61] ʝʱʝ ʚ 

ʤʘʨʪʝ 2020 ʛ. ʦʪʤʝʯʘʣʠ, ʯʪʦ ʭʦʪʷ ʙʦʣʴʰʠʝ ʤʘʩʩʳ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʛʣʫʙʦʢʠʤ ʧʦʪʝʨʷʤ, ʩʪʨʝʩʩʫ ʠ ʩʪʨʘʭʫ, ʩʚʷʟʘʥʥʳʤ ʩ COVID-19, ʥʦ ʚʩʝ ʞʝ, 

ʚʝʨʦʷʪʥʦ, ʧʘʥʜʝʤʠʷ ʫʩʫʛʫʙʠʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʝʩʩʦʤ. ʈʝʯʴ ʜʦʣʞʥʘ, ʧʦ 

ʤʳʩʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʜʪʠ ʦ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʪʨʘʚʤʳ ʠ ʠʟʫʯʝʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʫʯʠʪʳʚʘʷ 

ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʝʦʪʣʦʞʥʦ ʠ ʚʦʟʤʦʞʥʳʝ ʚ ʙʫʜʫʱʝʤ. ʂʘʢ ʩʯʠʪʘʶʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ, COVID-19 ʧʦʪʨʝʙʦʚʘʣ ʩʣʝʜʫʶʱʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ ʧʩʠʭʦʣʦʛʦʚ ʠ 

ʧʩʠʭʠʘʪʨʦʚ, ʤʦʙʠʣʠʟʘʮʠʠ ʫʩʠʣʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʪʘʢʠʭ ʢʣʶʯʝʚʳʤ ʦʙʣʘʩʪʷʭ, ʢʘʢ 

ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ,  ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʷ,  ʨʘʙʦʪʘ ʩ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʧʝʨʩʦʥʘʣʦʤ ʥʝʤʝʜʠʮʠʥʩʢʠʭ ʩʣʫʞʙ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʘʥʜʝʤʠʠ COVID-19. 

ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ COVID-19 ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩ ʧʦʟʠʮʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʩʩʦʚʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ. ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʤʘʩʩʦʚʦʡ 

ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʝ ʜʦʣʞʥʳ ʩʳʛʨʘʪʴ ʮʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ 

ʢʦʣʦʩʩʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʧʨʘʢʪʠʢʦʡ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʦʜʜʝʨʞʢʠ ʥʘʩʝʣʝʥʠʶ ʢʘʢ ʚ ʧʝʨʠʦʜ 

ʧʘʥʜʝʤʠʠ, ʪʘʢ ʠ ʧʦʩʣʝ ʝ ʟʘʚʝʨʰʝʥʠʷ. ʊʘʢʞʝ ʧʘʥʜʝʤʠʷ ʦʙʥʘʨʫʞʠʣʘ ʣʘʢʫʥʳ ʚ ʠʟʫʯʝʥʠʠ 

ʷʚʣʝʥʠʷ ʤʘʩʩʦʚʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ. ʊʨʫʜʥʦʩʪʠ, ʩ 

ʢʦʪʦʨʳʤʠ ʩʝʡʯʘʩ ʩʪʘʣʢʠʚʘʝʪʩʷ ʤʠʨ, ʙʝʩʧʨʝʮʝʜʝʥʪʥʳ. ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʘʷ ʫʛʨʦʟʘ ʞʠʟʥʠ ʠ ʧʦʩʪʦʷʥʥʳʡ ʚʠʪʘʣʴʥʳʡ ʩʪʨʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʷʪ ʢ 

ʧʘʥʠʯʝʩʢʦʤʫ ʙʝʛʩʪʚʫ ʠʣʠ ʩʪʫʧʦʨʫ, ʘʧʘʪʠʠ. 

ʉʣʦʞʥʦʩʪʠ ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ COVID-19 ʜʣʷ ʧʩʠʭʠʢʠ ʩʚʷʟʘʥʳ ʩ 

ʜʚʫʤʷ ʥʝʨʝʰʝʥʥʳʤʠ ʚʦʧʨʦʩʘʤʠ. ɽʱʝ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʫʥʠʢʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ 

ʢʘʪʘʩʪʨʦʬʳ ʢʘʢ ʪʨʘʚʤʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʪʨʘʚʤʠʨʫʶʱʠʭ ʩʦʙʳʪʠʡ, ʪʘʢʠʝ 

ʢʘʢ ʚʦʡʥʘ, ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, ʙʳʣʠ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʳ, ʦʜʥʘʢʦ COVID-19 ʦʢʘʟʳʚʘʝʪʩʷ 

ʥʦʚʳʤ ʪʠʧʦʤ ʤʘʩʩʦʚʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ. ʕʪʘ ʩʦʮʠʘʣʴʥʘʷ ʢʘʪʘʩʪʨʦʬʘ ʦʙʣʘʜʘʝʪ 

ʫʥʠʢʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʥʦʚʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʦʝ 

ʧʩʠʭʠʯʝʩʢʘʷ ʪʨʘʚʤʘ ʠ ʢʘʢʦʚʳ ʤʦʛʫʪ ʙʳʪʴ ʝʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʦʥʘ  ʛʣʦʙʘʣʴʥʘ ʧʦ ʩʚʦʠʤ 

ʤʘʩʰʪʘʙʘʤ, ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʢʘʞʜʳʡ ʘʩʧʝʢʪ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ɸʚʪʦʨʳ ʦʩʦʙʦ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

ʜʘʥʥʘʷ ʧʩʠʭʠʯʝʩʢʘʷ ʪʨʘʚʤʘ ʠʤʝʝʪ ʙʝʩʧʨʝʮʝʜʝʥʪʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʫʙʣʠʯʥʦʩʪʠ, ʩʪʝʧʝʥʴ 

ʦʩʚʝʱʝʥʠʷ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʟʥʘʯʠʪ ï ʠ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɼʘʞʝ ʪʝʨʘʢʪ 11 ʩʝʥʪʷʙʨʷ ʥʝ ʠʤʝʣ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʧʫʙʣʠʯʥʦʩʪʠ, ʪʘʢ ʢʘʢ 

ʩʤʘʨʪʬʦʥʳ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚ ʪʦ ʚʨʝʤʷ ʪʦʣʴʢʦ ʥʘʯʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ. ʊʨʘʚʤʘ COVID-19 

ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʫʧʨʝʞʜʘʶʱʝʡ ʪʨʝʚʦʛʠ. ʋʯʠʪʳʚʘʷ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʩʨʦʢʠ 

ʧʘʥʜʝʤʠʠ ʠ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ, ʣʶʜʠ ʠʩʧʳʪʳʚʘʶʪ ʩʪʨʘʭ ʧʝʨʝʜ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʙʫʜʫʱʠʤ, ʘ ʥʝ ʧʝʨʝʜ ʧʨʦʰʣʳʤ. 

ɺ ʧʫʙʣʠʯʥʦʤ ʥʘʫʯʥʦʤ ʜʠʩʢʫʨʩʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʚ ʦʩʥʦʚʥʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʩʫʞʜʝʥʠʝ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʧʝʨʠʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʢʘʢ ʩʣʝʜʩʪʚʠʷ ʧʘʥʜʝʤʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʘʥʜʝʤʠʷ COVID-19 ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʴʰʦʡ ʨʷʜ 

ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʦʙʳʪʠʡ ʤʘʩʩʦʚʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ. ʅʘʧʨʠʤʝʨ, ʣʶʜʠ 

ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʚʳʰʝʥʥʦʡ ʙʜʠʪʝʣʴʥʦʩʪʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʠʥʜʨʦʤ/ 
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ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʯʝʨʝʟ ʠʟʙʝʛʘʥʠʝ (ʧʨʝʨʳʚʘʥʠʝ ʢʦʥʪʘʢʪʘ), ʢʦʪʦʨʦʝ ʧʦʦʱʨʷʝʪʩʷ 

(ʚʦʟʤʦʞʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ) ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ. ʅʘʩʝʣʝʥʠʝ ʧʨʝʙʳʚʘʝʪ ʚ ʩʥʠʞʝʥʥʦʤ ʥʘʩʪʨʦʝʥʠʠ, 

ʟʘʱʠʱʘʝʪʩʷ ʯʝʨʝʟ ʨʘʮʠʦʥʘʣʠʟʘʮʠʶ (ʧʦʩʪʦʷʥʥʦʝ ʤʘʩʩʠʨʦʚʘʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ), ʪʘʢ 

ʢʘʢ ʠʩʧʳʪʳʚʘʝʪ ʩʠʣʴʥʝʡʰʠʡ ʩʪʨʘʭ, ʯʪʦ ʤʠʨ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʥʝʝ ʠʟʚʝʩʪʝʥ, ʩʢʦʨʦ ʠʟʤʝʥʠʪʩʷ, ʠ 

ʯʪʦ ʜʘʞʝ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ ʥʝ ʦʯʝʚʠʜʥʦ, ʪʫʤʘʥʥʦ. ʇʦʷʚʣʷʶʪʩʷ ʥʘʚʷʟʯʠʚʳʝ ʤʳʩʣʠ, 

ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʜʦʨʦʚʴʝʤ ʠ ʩʤʝʨʪʴʶ, ʦʥʠ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠʣʠ 

ʧʦʤʝʱʝʥʥʳʭ ʚ ʜʦʤʘʰʥʠʡ ʢʘʨʘʥʪʠʥ. 

ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʝʨʠʪʨʘʚʤʘʪʠʯʝʩʢʘʷ ʬʘʟʘ ʢʘʪʘʩʪʨʦʬʳ COVID-19, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ 

ʜʣʠʪʝʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʣʝʯʝʥʠʝ ʣʶʜʝʡ ʦʪ ʦʩʪʨʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʯʘʣʴʥʳʭ 

ʩʠʤʧʪʦʤʦʚ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʚʳʣʠʣʠʩʴ ʚ 

ʧʦʣʥʦʮʝʥʥʦʝ ʇʊʉʈ, ʤʦʞʝʪ ʠʤʝʪʴ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ʇʨʠʯʝʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʜʝʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʧʘʮʠʝʥʪʘʤ ʠ ʠʭ ʩʝʤʴʷʤ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʭʦʪʷ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʥʘʩʝʣʝʥʠʷ ʚʠʨʫʩ ʚʩʝ ʞʝ ʥʝ 

ʟʘʪʨʦʥʫʣ, ʧʦʜʨʦʙʥʦʝ ʦʩʚʝʱʝʥʠʝ ʧʘʥʜʝʤʠʠ ʚ ʉʄʀ ʠ ʚʦʟʤʦʞʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʟʘʨʘʞʝʥʠʷ 

ʚʳʟʳʚʘʶʪ ʧʦʚʩʝʜʥʝʚʥʳʡ ʩʪʨʝʩʩ ʠ ʪʨʝʚʦʛʫ. ʅʝ ʦʧʨʝʜʝʣʝʥʦ ʧʦʢʘ, ʷʚʣʷʝʪʩʷ ʣʠ ʙʦʣʴʰʝʡ 

ʧʨʦʙʣʝʤʦʡ ʧʘʥʜʝʤʠʠ ʜʣʷ ʩʦʮʠʫʤʘ ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠ ʚʘʢʮʠʥʳ, ʠʣʠ 

ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʢʨʳʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʜʠʩʢʨʠʤʠʥʘʮʠʷ ʤʥʦʛʠʭ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ 

ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ, ʤʘʩʩʦʚʦʝ ʦʜʠʥʦʯʝʩʪʚʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʤʘʰʥʝʛʦ ʢʘʨʘʥʪʠʥʘ, ʘ ʪʘʢʞʝ 

ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ, ʪʘʢʞʝ ʷʚʣʷʶʱʠʝʩʷ ʪʨʘʚʤʦʡ.  

ʎʝʥʪʨʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ ʦʙʱʝʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  

ʅʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʧʘʥʜʝʤʠʠ ʥʘʙʣʶʜʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʦʙʩʫʞʜʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʩʚʝʪʝ ʫʛʨʦʟʳ COVID-19. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʩʫʞʜʘʣʠʩʴ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ 

ʙʳʣʠ ʝʜʠʥʦʦʙʨʘʟʥʳ ʠ, ʚʝʨʦʷʪʥʦ, ʥʝ ʙʳʣʠ ʦʩʥʦʚʘʥʳ ʥʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢʘʭ. ɺ ʩʪʘʪʴʷʭ ʠ 

ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʨʝʧʦʨʪʘʞʘʭ, ʚ ʢʦʪʦʨʳʭ ʵʢʩʧʝʨʪʦʚ ʩʧʨʘʰʠʚʘʣʠ, ʯʪʦ ʦʥʠ ʨʝʢʦʤʝʥʜʫʶʪ, 

ʠʟʚʝʩʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʧʩʠʭʠʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ ʫʧʦʤʠʥʘʣʠ ʚʩʝ ð  ʦʪ ʦʪʚʣʝʯʝʥʠʷ 

ʚʥʠʤʘʥʠʷ, ʛʣʫʙʦʢʦʛʦ ʜʳʭʘʥʠʷ ʠ ʛʠʤʥʘʩʪʠʢʠ ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʩʦʟʥʘʥʥʦʩʪʠ. ʕʪʦ 

ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʪʠ ʩʧʦʩʦʙʳ ʪʝʨʘʧʠʠ / ʧʨʝʦʜʦʣʝʥʠʷ, ʣʠʙʦ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʣʠʙʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʝ ʵʬʬʝʢʪʠʚʥʳ. ʆʜʥʘʢʦ ʦʱʫʱʘʣʘʩʴ ʥʝʭʚʘʪʢʘ ʥʘʙʦʨʘ ʯʝʪʢʠʭ ʨʫʢʦʚʦʜʷʱʠʭ 

ʧʨʠʥʮʠʧʦʚ, ʧʨʠʝʤʦʚ, ʪʝʤ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʉʄʀ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʯʠʥʦʚʥʠʢʠ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʙʱʝʥʠʠ ʩ ʦʙʝʩʧʦʢʦʝʥʥʳʤ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʨʘʚʤʠʨʦʚʘʥʥʳʤ 

ʥʘʩʝʣʝʥʠʝʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʩʦʦʙʱʝʩʪʚʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʟʫʯʘʶʱʠʭ ʤʘʩʩʦʚʳʝ ʧʩʠʭʠʯʝʩʢʠʝ ʪʨʘʚʤʳ 

(ʚʢʣʶʯʘʷ 11 ʩʝʥʪʷʙʨʷ, ʤʘʩʩʦʚʳʝ ʨʘʩʩʪʨʝʣʳ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ) ʠ ʚʳʟʳʚʘʝʤʳʝ ʠʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘ ʙʳʣʠ ʛʦʪʦʚʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʩʦʮʠʫʤʘ. 

ʆʜʥʘʢʦ ʛʦʜʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʘʟʘʣʠʩʴ ʥʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ 

ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ ʤʦʛʣʠ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: ʢʘʢʦʚʳ ʦʙʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʨʘʚʤʳ, ʢʘʢ 

ʧʦʜʦʙʨʘʪʴ ʪʝʨʘʧʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʤʧʪʦʤʦʚ, ʨʘʟʚʠʚʰʠʭʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʚʤʳ, 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʘʩʝʣʝʥʠʶ ʩʚʝʜʝʥʠʷ ʦ ʮʝʥʪʨʘʭ ʟʘʥʠʤʘʶʱʠʭʩʷ ʪʝʨʘʧʠʝʡ ʪʨʘʚʤʳ  ʠ ʜʨ. 

ʏʪʦʙʳ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʝʨʠ- ʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʨʠʟʠʩʘ COVID-19, 

ʥʝʦʙʭʦʜʠʤʳ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʥʘʫʯʥʳʝ ʣʦʥʛʠʪʶʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ  ʪʨʘʚʤʳ. 

ʆʥʠ ʧʦʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʘʩʰʪʘʙʳ ʠ ʪʷʞʝʩʪʴ 

ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚʩʣʝʜʩʪʚʠʝ ʧʘʥʜʝʤʠʠ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ.  

ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʩʪʫʧʠʣʦ ʚʨʝʤʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʇʊʉʈ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ 

çʪʷʞʝʣʳʝ ʦʨʫʜʠʷè ʥʘʫʯʥʦʡ ʧʨʘʢʪʠʢʠ, ʚʢʣʶʯʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʥʦʚʳʡ ʜʠʟʘʡʥ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʚʦʨʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʠʟʫʯʘʶʱʠʭ 

ʧʩʠʭʠʯʝʩʢʫʶ ʪʨʘʚʤʫ (ʙʠʦʣʦʛʠʷ ʠ ʧʩʠʭʦʣʦʛʠʷ, ʧʩʠʭʠʘʪʨʠʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ ʠ ʜʨ.), 

ʯʪʦʙʳ ʫʛʣʫʙʠʪʴ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʩʦʮʠʘʣʴʥʦʡ 

ʢʘʪʘʩʪʨʦʬʳ 2020 ʛ. ʅʘʯʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʤʝʪʦʜʠʢ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʣʝʯʝʥʠʷ ʜʠʩʪʨʝʩʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ COVID-19 ʥʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʢʠ ʠ ʟʥʘʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʣʝʯʝʥʠʝʤ ʇʊʉʈ, ʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʡʥ, ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʙʩʫʞʜʘʝʤʳʭ ʧʨʦʙʣʝʤ ʚ ʩʚʷʟʠ ʩ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʦʡ ʩʪʘʣ ʚʦʧʨʦʩ 

ʦʙ ʦʢʘʟʘʥʠʠ ʥʝʦʪʣʦʞʥʦʡ, ʵʢʩʪʨʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ ʚ ʧʝʨʠʦʜ ʩʪʨʝʩʩʘ 

[62].  

ɼʘʥʥʘʷ ʧʦʤʦʱʴ ʥʝʦʙʭʦʜʠʤʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʷʟʚʠʤʳʤ ʛʨʫʧʧʘʤ ʥʘʩʝʣʝʥʠʷ ʠ ʣʠʮʘʤ, 

ʦʢʘʟʳʚʘʶʱʠʤ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʧʦʤʦʱʴ ʥʘʩʝʣʝʥʠʶ çʥʘ ʧʝʨʝʜʥʝʤ ʢʨʘʝè. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʥʝʦʙʭʦʜʠʤʦʡ ʦʢʘʟʳʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʦʚʝʜʝʥʯʝʩʢʦʤʫ ʟʜʦʨʦʚʴʶ ʚ 

ʢʣʠʥʠʢʘʭ ʩʢʦʨʦʡ (ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ) ʧʦʤʦʱʠ,  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢ ʠ 

ʚʠʨʪʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʦʜʜʝʨʞʢʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʦʩʪʨʦʛʦ 

ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, 

ʚʝʨʦʷʪʥʦ, ʚʦʟʨʘʩʪʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʧʦʩʣʝ COVID-19 ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʙʦʣʴʰʝ 

ʣʶʜʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʜʦʚʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʨʘʙʦʪʥʠʢʠ, ʙʫʜʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʪʨʘʚʤʳ. 

ʀʩʭʦʜʷ ʠʟ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʨʘʱʘʶʱʠʡʩʷ ʟʘ ʧʦʤʦʱʴʶ ʯʝʣʦʚʝʢ ʧʝʨʝʥʝʩ 

ʧʩʠʭʠʯʝʩʢʫʶ ʪʨʘʚʤʫ, ʧʦʜʭʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ ʠ ʚʤʝʩʪʦ ʚʦʧʨʦʩʘ çʏʪʦ ʥʝ ʪʘʢ ʩ 

ʵʪʠʤ ʯʝʣʦʚʝʢʦʤ?è ʜʦʣʞʝʥ ʩʪʘʚʠʪʴʩʷ ʚʦʧʨʦʩ çʏʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʵʪʠʤ ʯʝʣʦʚʝʢʦʤ?è, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʨʘʙʦʪʥʠʢʘʤ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʥʝ 

ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ. ʆʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʩʪʘʥʝʪ ʢʦʛʥʠʪʠʚʥʦ-

ʙʠʭʝʚʠʦʨʘʣʴʥʘʷ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʪʨʘʚʤʠʨʫʶʱʠʤ ʵʬʬʝʢʪʦʤ 

ʩʪʘʣ ʠ ʨʘʟʨʳʚ ʚ ʢʘʯʝʩʪʚʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʧʘʮʠʝʥʪʘʤʠ ʩ 

ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʙʝʟ ʥʠʭ. ʅʝʦʙʭʦʜʠʤ ʦʙʱʝʥʠʝ ʩ ʧʘʮʠʝʥʪʘʤʠ ʚʞʠʚʫʶ, ʥʘ ʫʨʦʚʥʝ 

ʦʙʨʘʟʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʥʦ ʪʨʝʙʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ ʜʝʣʘʶʪ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ 

ʠ ʧʦʜʭʦʜ ʚ ʨʫʩʣʝ ʪʝʣʝʤʝʜʠʮʠʥʳ (ʭʦʪʷ ʦʥ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ, ʥʦ ʙʦʣʝʝ ʜʦʩʪʫʧʝʥ ʜʣʷ 

ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ). 

ʆʪʜʝʣʴʥʦ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʨʠʩʢʦʚʘʥʥʦʛʦ  ʧʦʚʝʜʝʥʠʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʘʥʜʝʤʠʠ [94]. ʇʦʤʠʤʦ ʨʦʩʪʘ ʪʨʝʚʦʞʥʦʩʪʠ, ʘʚʪʦʨʘʤʠ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʠ ʩʥʠʞʝʥʠʝ 

ʢʦʤʧʣʘʝʥʩʘ ʚ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʟʘʱʠʪʳ ʦʪ ʚʠʨʫʩʘ. ʉʦʛʣʘʩʥʦ 

ʧʨʦʚʝʜʝʥʥʦʤʫ  ʦʥʣʘʡʥ-ʘʥʢʝʪʠʨʦʚʘʥʠʶ (ʙʦʣʝʝ 8000 ʦʪʚʝʪʦʚ ʛʨʘʞʜʘʥ  ʚ ʗʧʦʥʠʠ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʀʩʧʘʥʠʠ), ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʦ ʧʘʥʜʝʤʠʠ ʠ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʤʫ ʧʦʚʝʜʝʥʠʶ ʙʳʣʠ ʚʳʰʝ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʀʩʧʘʥʠʠ, 

ʪʘʢʞʝ ʞʠʪʝʣʠ ʜʘʥʥʳʭ ʩʪʨʘʥ ʙʦʣʝʝ ʩʪʨʝʤʠʣʠʩʴ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ COVID-19, ʧʨʠ ʵʪʦʤ 

ʛʨʘʞʜʘʥʝ ʀʩʧʘʥʠʠ ʙʳʣʠ ʩʢʣʦʥʥʳ ʥʝ ʜʦʚʝʨʷʪʴ ʦʬʠʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙʦʣʝʝ ʧʦʣʘʛʘʷʩʴ ʥʘ 

ʢʦʤʤʝʥʪʘʨʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʝʬʠʥʠʮʠʠ. ʉʚʦʡʩʪʚʘ ʧʘʥʠʢʠ. ʂʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ ʠ ʧʩʠʭʠʯʝʩʢʠʝ 

ʟʘʱʠʪʳ, ʬʦʨʤʳ ʘʛʨʝʩʩʠʠ. ʇʦʩʣʝʜʩʪʚʠʷ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʚʣʠʷʥʠʷ COVID-19 ʥʘ ʧʩʠʭʠʢʫ ʤʘʩʩ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʪʨʝʩʩʫ ʚ ʫʥʠʢʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ (ʥʝʣʴʟʷ ʩʧʘʩʪʠʩʴ ʙʝʛʩʪʚʦʤ, ʢʘʢ ʧʨʠ 

ʩʪʠʭʠʡʥʦʤ ʙʝʜʩʪʚʠʠ, ʚʳʩʦʢ ʫʨʦʚʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʨʠʩʢʦʚ ʜʣʷ ʞʠʟʥʠ, ʥʝʪ ʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʢʨʠʟʠʩʘ ʠ ʪ. ʧ.). ʆʙʨʘʪʠʤʩʷ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ.  
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ʇʘʥʠʢʘ, ʚ ʤʦʤʝʥʪ ʩʪʨʝʩʩʘ ʚʢʣʶʯʘʶʱʘʷ ʘʨʭʘʠʯʝʩʢʠʝ, ʙʝʟʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʳʝ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʚ ʧʩʠʭʦʣʦʛʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʟʘʱʠʪʥʳʡ ʤʝʭʘʥʠʟʤ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʞʠʚʦʤʫ ʩʫʱʝʩʪʚʫ ʩʧʘʩʪʠʩʴ ʚ ʩʠʪʫʘʮʠʠ ʚʠʪʘʣʴʥʦʡ ʫʛʨʦʟʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʙʝʛʩʪʚʦʤ (ʫʙʝʞʘʪʴ ʦʪ ʫʛʨʦʟʳ ʠ ʭʠʱʥʠʢʘ, ʧʨʠ ʢʨʘʡʥʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ð ʬʫʛʠʬʦʨʤʥʘʷ ʨʝʘʢʮʠʷ) 

ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʝʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, ʟʘʪʘʠʚʘʥʠʝʤ (ʝʩʣʠ ʙʝʛʩʪʚʦ ʥʝʚʦʟʤʦʞʥʦ, ʟʘʪʘʠʪʴʩʷ 

ʦʪ ʭʠʱʥʠʢʘ, ʩʧʘʩʘʷʩʴ çʥʝʧʦʜʚʠʞʥʦʩʪʴʶè, ʧʨʠ ʢʨʘʡʥʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ð ʩʪʫʧʦʨʦʟʥʘʷ 

ʨʝʘʢʮʠʷ). ʆʜʥʘʢʦ ʚ ʩʠʪʫʘʮʠʠ ʧʘʥʜʝʤʠʠ ʚʢʣʶʯʝʥʠʝ ʚ ʧʨʠʚʳʯʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʧʘʥʠʢʠ ʥʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʙʣʝʛʯʝʥʠʶ ʧʝʨʝʞʠʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʙʘ ʚʘʨʠʘʥʪʘ ʩʧʘʩʝʥʠʷ 

(ʦʙʣʝʛʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ) ʥʝ ʩʨʘʙʘʪʳʚʘʶʪ. ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʩʧʘʩʝʥʠʷ ð ʩʨʘʞʝʥʠʝ ʩ ʫʛʨʦʟʦʡ ð 

ʧʦʨʦʞʜʘʝʪ ʚʦʟʥʠʢʘʶʱʫʶ ʠʟ ʧʘʥʠʢʠ ʘʛʨʝʩʩʠʶ (ʧʨʷʤʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʫʛʨʦʟʦʡ ʠʣʠ 

ʟʘʤʝʱʘʶʱʠʤʠ ʠ ʩʠʤʚʦʣʠʟʠʨʫʶʱʠʤʠ ʝʝ ʦʙʲʝʢʪʘʤʠ).  ʇʘʥʠʢʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʢʦʪʦʨʫʶ 

ʥʘʙʣʶʜʘʣʠ ʦʯʝʚʠʜʮʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 

ʧʨʠʚʦʜʠʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ (ʧʦʚʪʦʨʝʥʠʶ 

ʥʘʚʷʟʯʠʚʳʭ ʜʝʡʩʪʚʠʡ) ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʣʠʭʦʨʘʜʦʯʥʦʤ ʧʦʠʩʢʝ ʚ ʤʦʤʝʥʪ 

ʘʞʠʦʪʘʞʘ ʠ ʩʢʫʧʢʝ ʩʘʥʠʪʘʡʟʝʨʦʚ, ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʤʘʩʦʢ ʠ ʨʝʩʧʠʨʘʪʦʨʦʚ, ʧʨʦʜʫʢʪʦʚ 

ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ ʥʝʫʤʝʨʝʥʥʦ ʧʦʚʪʦʨʷʶʱʝʤʩʷ ʤʳʪʴʝ ʨʫʢ, ʫʧʦʪʨʝʙʣʝʥʠʠ 

çʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭè ʥʘʨʦʜʥʳʭ ʠ ʬʘʨʤʩʨʝʜʩʪʚ ʠ ʪ. ʧ. 

ʇʘʥʠʢʘ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʯʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ (ʚʥʝʟʘʧʥʘʷ ʠʣʠ 

ʚʦʟʥʠʢʘʶʱʘʷ ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʳʭ ʥʘʢʘʧʣʠʚʘʶʱʠʭʩʷ ʧʝʨʝʞʠʚʘʥʠʡ ʫʛʨʦʟʳ), ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʫʯʘʩʪʥʠʢʦʚ  (ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ, ʛʨʫʧʧʦʚʘʷ, ʤʘʩʩʦʚʘʷ), ʚʳʨʘʞʝʥʥʦʩʪʠ ʩʠʤʧʪʦʤʦʚ (ʣʝʛʢʘʷ, 

ʩʨʝʜʥʷʷ, ʧʦʣʥʘʷ ʘʬʬʝʢʪʠʚʥʘʷ), ʭʨʦʥʦʤʝʪʨʘʞʘ (ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ, ʜʣʠʪʝʣʴʥʘʷ, 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʘʷ), ʠʥʩʪʨʫʢʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ (ʘʜʘʧʪʠʨʫʶʱʘʷ ð ʙʝʟ ʜʝʬʦʨʤʘʮʠʡ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʦʮʠʫʤʘ, ʜʝʟʘʜʘʧʪʠʨʫʶʱʘʷ ð ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ð ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʠʯʠʷ ʝʝ ʞʝʨʪʚ ʠ ʪ. ʧ.).  

ʇʘʥʠʢʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID ï 19 ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ: 

ʚʦʟʥʠʢʰʘʷ ʧʨʠ ʜʣʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʫʛʨʦʟʝ, ʤʘʩʩʦʚʘʷ, ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʘʷ.  

ʂʘʪʘʣʠʟʘʪʦʨʦʤ ʧʘʥʠʢʠ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʫʙʲʝʢʪʦʤ, ʪʘʢ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʀʥʪʝʨʥʝʪʘ. ɼʦʢʘʟʘʥʦ ʧʨʠ ʵʪʦʤ, ʯʪʦ ʢ ʨʘʟʚʠʪʠʶ ʧʘʥʠʢʠ 

ʚʝʜʝʪ ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʝʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʠʟʙʳʪʦʯʥʦʩʪʴ ʠ ʦʩʦʙʝʥʥʦ ð 

ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ [49]. ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʥʜʫʢʪʦʨʳ 

(ʣʠʜʝʨʳ) ʧʘʥʠʢʠ, ʜʠʢʪʫʶʱʠʝ ʩʦʮʠʫʤʫ ʦʙʨʘʟʮʳ ʧʦʚʝʜʝʥʠʷ, ʘʜʘʧʪʠʚʥʳʝ ʠʣʠ ʜʝʟʘʜʘʧʪʠʚʥʳʝ. 

ʆʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘʚʠʩʠʪ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʨʘʩʪʘʥʠʷ 

ʧʘʥʠʢʠ ʚ ʨʝʘʢʮʠʠ ʚʨʘʞʜʝʙʥʦʩʪʠ ʠ ʤʘʩʩʦʚʦʡ ʘʛʨʝʩʩʠʠ. 

ʂʘʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʰʦʢʦʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʘʢ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʠʩʪʦʱʝʥʠʝ, ʥʘʩʪʫʧʘʶʱʝʝ 

ʧʨʠ ʧʘʥʠʢʝ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʬʦʨʤʳ, ʚʝʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʟʘʙʦʣʝʚʘʥʠʡ.  

ʇʦʤʠʤʦ ʩʠʪʫʘʮʠʦʥʥʳʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʘʥʠʢʠ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʧʨʦʪʝʢʘʥʠʝ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʠʤʝʶʪ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʦʣʠʪʠʢʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘ ʠʤʝʥʥʦ: ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʦʨʠʝʥʪʘʮʠʷ ʩʦʮʠʫʤʘ ʥʘ ʝʜʠʥʩʪʚʦ ʜʝʡʩʪʚʠʡ, ʦʩʦʟʥʘʥʥʦʩʪʴ ʦʙʱʝʡ 

ʜʣʷ ʦʙʱʝʩʪʚʘ ʮʝʣʠ, ʩʧʣʦʯʝʥʥʦʩʪʴ ʠ ʦʙʱʘʷ ʮʝʥʥʦʩʪʥʘʷ ʩʠʩʪʝʤʘ [49]. ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ 

ʧʝʨʝʞʠʚʘʥʠʠ ʧʘʥʠʢʠ ʠʤʝʝʪ ʨʠʪʤ, ʢʘʢ ʤʫʟʳʢʘʣʴʥʳʡ, ʚʝʨʙʘʣʴʥʳʡ, ʪʘʢ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʙʱʠʡ ʠ ʝʜʠʥʳʡ ʨʠʪʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʜʣʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʶʱʝʡ 

ʪʨʘʚʤʠʨʫʶʱʝʡ ʩʠʪʫʘʮʠʠ [49].  
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ʎʝʣʴʶ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʘʥʠʢʝ ʥʘ ʫʨʦʚʥʝ ʫʧʨʘʚʣʝʥʠʷ ʝʶ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʧʦʚʝʜʝʥʠʷ, ʚʦʟʚʨʘʱʝʥʠʝ 

ʧʩʠʭʠʢʠ ʚ ʧʨʠʚʳʯʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ɺ ʩʣʫʯʘʝ ʧʝʨʝʞʠʪʦʡ ʧʘʥʜʝʤʠʠ  ʨʝʯʴ ʰʣʘ ʦ ʚʠʪʘʣʴʥʦʡ ʧʘʥʠʢʝ (ʧʘʥʠʢʝ ʚʳʩʰʝʡ 

ʛʨʘʜʘʮʠʠ). ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʩʪʨʘʭ ʧʦʪʝʨʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʣʠʮ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʮʠʫʤʘ, ʩʪʨʘʭ ʧʝʨʝʜ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʥʦ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʩʪʨʘʭ ʟʘʨʘʞʝʥʠʷ ʠ ʥʝʦʪʚʨʘʪʠʤʦʡ ʚʥʝʟʘʧʥʦʡ ʩʤʝʨʪʠ. ʇʦʩʣʝʜʩʪʚʠʷ ʧʦʜʦʙʥʳʭ ʧʘʥʠʯʝʩʢʠʭ 

ʥʘʩʪʨʦʝʥʠʡ ʚ ʧʨʦʰʣʦʤ (ʉʨʝʜʥʠʝ ʚʝʢʘ) ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʣʠ ʘʨʪʝʬʘʢʪʳ ʢʫʣʴʪʫʨʳ (ʦʪʨʘʞʝʥʠʝ 

ʧʘʥʜʝʤʠʡ ʙʫʙʦʥʥʦʡ ʯʫʤʳ, ʭʦʣʝʨʳ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ ʚ ʚʠʜʝ ʦʙʨʘʟʦʚ ʚʥʝʟʘʧʥʦ 

ʧʦʜʢʨʘʜʳʚʘʶʱʝʡʩʷ ʢ ʮʚʝʪʫʱʝʡ ʤʦʣʦʜʦʡ ʜʝʚʫʰʢʝ ʩʤʝʨʪʠ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʧʨʦʠʟʚʝʜʝʥʠʷ, ʚʢʣʶʯʘʷ çɼʝʢʘʤʝʨʦʥè ɹʦʢʘʯʯʦ ʠ ʜʨ.). 

ɿʥʘʥʠʝ ʦ ʚʳʩʦʢʦʡ ʢʦʥʪʘʛʠʦʟʥʦʩʪʠ ʚʠʨʫʩʘ, ʝʛʦ ʥʝʷʚʥʳʭ ʩʠʤʧʪʦʤʘʭ, ʫʛʨʦʟʝ ʛʠʙʝʣʠ ʜʘʞʝ 

ʜʣʷ ʤʦʣʦʜʳʭ ʠ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ ʙʳʣʠ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʝ ʯʝʪʢʦʛʦ ʦʱʫʱʝʥʠʷ   

ʢʦʥʝʯʥʦʩʪʠ ʠ ʭʨʫʧʢʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, ʟʘʩʪʨʝʚʘʥʠʷ, ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʡ 

ʬʠʢʩʘʮʠʠ ʥʘ ʪʝʤʝ ʙʦʣʝʟʥʠ ʠ ʛʠʙʝʣʠ ʧʦ ʦʙʨʘʟʮʫ çMemento moriè. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʢʘʢ ʥʘ ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʝʞʠʤ ʩʘʤʦʠʟʦʣʷʮʠʠ ʛʨʘʞʜʘʥ, ʪʘʢ ʠ ʨʘʙʦʪʘʶʱʠʭ ð 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʬʝʨʝ ʦʙʣʫʞʠʚʘʥʠʷ ʠʣʠ ʤʝʜʠʮʠʥʳ ð ʩ ʨʠʩʢʦʤ ʢʦʥʪʘʢʪʘ ʩ ʙʦʣʴʥʳʤʠ 

ʢʦʨʦʥʘʚʠʨʫʩʦʤ. ɺʳʨʦʩ ʛʨʘʜʫʩ ʦʱʫʱʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʦʙʱʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʧʝʨʝʞʠʚʘʥʠʝʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʟʘʚʪʨʘʰʥʝʤ ʜʥʝ. ɺʩʷ ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ 

ʷʚʠʣʘʩʴ ʩʠʣʴʥʝʡʰʝʡ ʤʘʩʩʦʚʦʡ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʪʨʘʚʤʦʡ, ʧʨʠʚʝʜʰʝʡ ʢ ʧʝʨʝʞʠʚʘʥʠʶ 

ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʤʠʣʣʠʦʥʳ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʢʘʢ 

ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʦʩʪʨʦʝ 

ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ 

ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʜʠʩʩʦʮʠʘʪʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʣʠʯʥʦʩʪʠ ʠ ʜʨ. 

ʇʝʨʝʯʠʩʣʠʤ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʠ ʚʦʟʥʠʢʘʶʱʠʝ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʞʠʚʘʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʧʩʠʭʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ [2ï3, 7ï8, 13ï15, 17ï18, 29, 

71, 74, 89, 95ï100;].  

ʇʨʠ ʜʣʠʪʝʣʴʥʦ ʧʝʨʝʞʠʚʘʝʤʦʤ ʩʪʨʘʭʝ ʠ ʪʨʝʚʦʛʝ, ʯʨʝʟʤʝʨʥʦʤ ʩʪʨʝʩʩʝ, ʚʦʟʤʦʞʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʚʦʞʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ð ʭʨʦʥʠʯʝʩʢʦʡ ʜʝʟʘʜʘʧʪʠʚʥʦʡ ʪʨʝʚʦʛʠ, ʤʝʰʘʶʱʝʡ 

ʩʦʮʠʘʣʴʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʦʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʢʘʢ 

ʨʘʩʩʪʨʦʡʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʪʨʘʚʤʦʡ, ʠʣʠ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩʦ ʩʪʨʝʩʩʦʤ (ʠʣʠ ʇʊʉʈ). 

ɺ ʩʣʫʯʘʝ ʨʘʟʚʠʪʠʷ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʛʣʫʙʠʥʳ ʧʘʥʠʢʠ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚʦʟʤʦʞʥʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʣʦʚʥʦ-ʩʦʭʨʘʥʷʶʱʝʛʦ ʨʠʪʫʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʚ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʢʘʢ ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ (ʆʂʈ). ʆʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʘʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, ʥʘʚʷʟʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʥʠʪʘʡʟʝʨʦʚ ʠ ʤʳʪʴʝ ʨʫʢ, ʨʠʪʫʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ð ʤʘʩʦʢ ʠ ʧʝʨʯʘʪʦʢ, ʧʨʦʚʝʨʢʘ 

ʘʢʪʠʚʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʧʫʩʢʘ ʜʣʷ ʧʨʦʝʟʜʘ ʚ ʪʨʘʥʩʧʦʨʪʝ ʠ ʜʨ.), ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʶʱʠʤʠ ʩʦʮʠʘʣʴʥʫʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʠʮʘ. ʈʘʩʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʙʩʝʩʩʠʷʤʠ ð ʥʘʚʷʟʯʠʚʳʝ ʤʳʩʣʷʤʠ ʠ ʦʙʨʘʟʘʤʠ, ʚʳʟʳʚʘʶʱʠʤʠ ʩʪʨʘʭ, 

ʜʠʩʢʦʤʬʦʨʪ, ʪʨʝʚʦʞʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʦʙʨʘʟʘʤʠ ʩʤʝʨʪʝʡ ʙʣʠʟʢʠʭ, ʤʳʩʣʷʤʠ ʦ ʚʝʨʦʷʪʥʦʩʪʠ 

ʟʘʨʘʞʝʥʠʷ ʚʠʨʫʩʦʤ ʠ ʛʠʙʝʣʠ.  

ɺʪʦʨʦʝ ʤʝʩʪʦ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʧʦʩʣʝ ʪʨʝʚʦʞʥʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ ʟʘʥʠʤʘʝʪ 

ʜʝʧʨʝʩʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʠʩʧʳʪʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 
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ʵʤʦʮʠʠ, ʘʥʛʝʜʦʥʠʝʡ, ʩʥʠʞʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʘʫʪʦʘʛʨʝʩʩʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ  ʤʳʩʣʷʤʠ 

ʦ ʩʫʠʮʠʜʝ.  

ʈʘʩʩʪʨʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʦʡ ʠʣʠ 

ʩʪʨʝʩʩʦʤ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʦʩʪʨʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ (ʆʉʈ) ʠ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ 

ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ (ʇʊʉʈ). ʆʉʈ ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʚʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʠ ʜʣʠʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ ʤʝʩʷʮʘ, 

ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʜʘʚʣʝʥʥʦʩʪʴʶ ʢʘʢ ʨʝʘʢʮʠʝʡ ʥʘ ʪʨʘʚʤʠʨʫʶʱʝʝ ʩʦʙʳʪʠʝ, ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ 

ʧʝʨʝʞʠʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʥʘʨʫʰʝʥʠʷʤʠ ʩʥʘ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴʶ, 

ʛʠʧʝʨʙʜʠʪʝʣʴʥʦʩʪʴʶ, ʥʘʨʫʰʝʥʠʷʤʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʠʩʩʦʮʠʘʮʠʠ, ʧʝʨʝʞʠʚʘʥʠʝʤ ʘʞʠʪʠʨʦʚʘʥʥʦʛʦ ʠʩʧʫʛʘ. ʇʊʉʈ ʠʤʝʝʪ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʧʨʦʪʝʢʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (ʙʦʣʝʝ ʤʝʩʷʮʘ) ʠ ʚʦʟʥʠʢʘʝʪ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʆʉʈ ʠ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʜʝʡʩʪʚʠʷ ʪʨʘʚʤʠʨʫʶʱʝʛʦ ʬʘʢʪʦʨʘ.  

ʆʉʈ ʠ ʇʊʉʈ ʤʦʛʫʪ ʥʝ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʪʨʝʚʦʛʦʡ, ʥʦ ʠʤʝʪʴ ʧʨʦʷʚʣʝʥʠʷ ʜʠʩʬʦʨʠʠ, 

ʘʥʛʝʜʦʥʠʠ, ʜʠʩʩʦʮʠʘʮʠʠ, ʘʛʨʝʩʩʠʠ. 

ɼʣʷ ʇʊʉʈ ʭʘʨʘʢʪʝʨʥʳ ʥʘʚʷʟʯʠʚʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦ ʧʝʨʝʞʠʪʳʭ ʪʨʘʚʤʠʨʫʶʱʠʭ 

ʩʦʙʳʪʠʷʭ, ʧʝʨʝʞʠʚʘʥʠʝ ʯʫʚʩʪʚʘ ʩʪʨʘʭʘ, ʫʞʘʩʘ, ʚʠʥʳ, ʙʝʩʧʦʤʦʱʥʦʩʪʠ, ʟʘʱʠʪʘ ʦʪ ʥʠʭ ʩ 

ʧʦʤʦʱʴʶ ʩʪʨʘʪʝʛʠʠ ʠʟʙʝʛʘʥʠʷ, ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʪʝʢʘʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʚ  ʯʘʩʪʥʦʩʪʠ ʚ ʧʦʚʳʰʝʥʥʦʡ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʱʫʱʝʥʠʝ 

ʦʪʯʫʞʜʝʥʠʷ ʦʪ ʩʦʮʠʫʤʘ, ʦʪʚʨʘʱʝʥʠʝ ʢ ʩʝʙʝ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʳʪʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʵʤʦʮʠʠ, ʘʫʪʦʘʛʨʝʩʩʠʷ.  

ɻʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ (ɻʊʈ) ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʠʣʴʥʦʡ ʪʨʝʚʦʛʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʙʝʩʧʦʢʦʡʩʪʚʘ ʧʦ ʧʦʚʦʜʫ 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʞʠʟʥʝʥʥʳʭ ʩʠʪʫʘʮʠʡ (ʨʘʙʦʪʘ, ʩʝʤʴʷ, ʬʠʥʘʥʩʦʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ, ʟʜʦʨʦʚʴʝ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʪ. ʜ.) ʚ ʙʦʣʝʝ, ʯʝʤ ʧʦʣʦʚʠʥʝ ʜʥʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʰʝʩʪʠ ʤʝʩʷʮʝʚ ʠ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  ʄʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʜʝʧʨʝʩʩʠʝʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʬʦʙʠʷʤʠ, ʧʘʥʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʧʩʠʭʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʇʨʦʷʚʣʷʝʪʩʷ ʚ ʪʨʫʜʥʦʩʪʷʭ ʢʦʥʪʨʦʣʷ ʚʦʣʥʝʥʠʷ, ʜʚʠʛʘʪʝʣʴʥʦʤ ʙʝʩʧʦʢʦʡʩʪʚʝ  ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʚʦʟʙʫʞʜʝʥʥʦʩʪʠ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʷʭ ʩʥʘ, ʪʨʫʜʥʦʩʪʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, 

ʛʠʧʝʨʪʦʥʫʩʝ ʤʳʰʮ.  

ɺʝʨʦʷʪʥʦ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʦʪʷʛʦʱʝʥʥʦʩʪʠ ʤʦʛʫʪ 

ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʩʪʨʝʩʩʘ ʧʨʦʷʚʣʷʪʴʩʷ ʧʘʥʠʯʝʩʢʠʝ ʘʪʘʢʠ ð ʧʦʚʪʦʨʷʶʱʠʝʩʷ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʛʦʜ ʧʨʠʩʪʫʧʳ ʩʪʨʘʭʘ, ʪʨʝʚʦʛʠ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʩʦʤʘʪʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʦʡ 

(ʦʟʥʦʙ, ʫʩʠʣʝʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ, ʧʦʪʦʦʪʜʝʣʝʥʠʝ, ʦʱʫʱʝʥʠʝ ʫʜʫʰʴʷ ʠ ʜʨ.) ʠ ʩʫʱʝʩʪʚʝʥʥʳʤʠ 

ʩʥʠʞʝʥʠʝʤ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʥʘʧʨʠʤʝʨ, ʚ ʦʪʚʝʪ ʥʘ ʥʘʭʦʞʜʝʥʠʝ ʚ ʟʘʤʢʥʫʪʦʤ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʘʛʦʨʘʬʦʙʠʷ, ʢʣʘʫʩʪʨʦʬʦʙʠʷ) ʠ ʪ. ʧ.  

ʇʘʥʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʧʨʠ ʯʘʩʪʦ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ 

ʧʘʥʠʯʝʩʢʠʭ ʘʪʘʢʘʭ (ʥʝʩʢʦʣʴʢʦ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ), ʧʨʠ ʥʘʣʠʯʠʠ ʪʨʝʚʦʛʠ ʦʞʠʜʘʥʠʷ, ʩʪʦʡʢʦʛʦ 

ʩʪʨʘʭʘ ʧʦʪʝʨʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʦʙʦʡ ʚ ʤʦʤʝʥʪ ʧʘʥʠʯʝʩʢʦʡ ʘʪʘʢʠ, ʧʨʠ ʜʝʟʘʜʘʧʪʠʚʥʦʤ 

ʧʦʚʝʜʝʥʠʠ ð ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʙʝʛʘʥʠʠ ʩʦʮʠʫʤʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʘʥʠʯʝʩʢʦʡ 

ʘʪʘʢʠ. ɺ ʟʘʜʘʯʠ ʣʝʯʝʥʠʷ ʚʭʦʜʠʪ ʧʦʤʦʱʴ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʢʦʥʪʨʦʣʝ 

ʩʠʤʧʪʦʤʦʚ. 

ɼʠʩʩʦʮʠʘʪʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʝʡ ʥʘ ʥʝʧʝʨʝʥʦʩʠʤʳʡ ʜʣʠʪʝʣʴʥʳʡ 

ʩʪʨʝʩʩ, ʧʦʟʚʦʣʷʝʪ ʧʩʠʭʠʢʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʥʝ ʪʨʘʚʤʠʨʫʶʱʠʭ ʚʦʩʧʦʤʠʥʘʥʠʡ, ʦʪʜʝʣʷʷʩʴ ʦʪ ʥʠʭ, 

ʦʜʥʘʢʦ ʜʘʥʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʣʠʯʥʦʩʪʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ, ʦʪʢʘʟʫ ʦʪ 

ʧʨʠʚʳʯʥʳʭ ʫʙʝʞʜʝʥʠʡ ʠ ʮʝʥʥʦʩʪʝʡ, ʫʭʦʜʫ ʚ ʥʦʚʫʶ, ʟʘʱʠʱʘʶʱʫʶ, ʩʨʝʜʫ, ʦʙʨʘʟ ʤʳʩʣʝʡ, 

ʠʜʝʶ ʠ ʜʨ.  
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ʆʪʣʦʞʝʥʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʥʦʚʦʛʦ ʫʢʣʘʜʘ ʞʠʟʥʠ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʫ ʚʥʫʰʘʝʤʳʭ 

ʣʠʯʥʦʩʪʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʫ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʠ ʞʝʥʱʠʥ, ʤʦʞʝʪ ʩʪʘʪʴ ʚʪʦʨʠʯʥʘʷ ʘʛʦʨʘʬʦʙʠʷ, 

ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʥʘ ʬʦʥʝ ʇʊʉʈ, ð ʙʦʷʟʥʴ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʢʦʧʣʝʥʠʠ ʣʶʜʝʡ, ʩʪʨʘʭ ʦʪʢʨʳʪʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʳʭʦʜʘ ʠʟ ʜʦʤʘ, ʥʝʨʝʜʢʦ ʩʦʯʝʪʘʶʱʘʷʩʷ ʩ ʧʘʥʠʯʝʩʢʠʤʠ ʘʪʘʢʘʤʠ, ʨʝʟʢʠʤʠ 

ʚʩʧʣʝʩʢʘʤʠ ʪʨʝʚʦʛʠ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʧʝʨʝʞʠʪʦʡ ʜʣʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʦʚʘʚʰʝʡ ʪʨʘʚʤʠʨʫʶʱʝʡ ʩʠʪʫʘʮʠʠ 

ʚʦʟʤʦʞʥʦ ʧʨʦʷʚʣʝʥʠʝ ʜʠʩʬʦʨʠʠ ð ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʧʦʥʠʞʝʥʥʦʛʦ ʥʘʩʪʨʦʝʥʠʷ, ʦʙʱʝʡ 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ, ʩʦʮʠʫʤʦʤ, ʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʠʩʧʳʪʳʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ.  

ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʘʞʥʳ ʩʪʨʘʪʝʛʠʠ ʩʦʚʣʘʜʘʥʠʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ, ʢʦʧʠʥʛ-

ʩʪʨʘʪʝʛʠʠ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʚʰʠʝʩʷ ʚ ʧʦʤʦʱʴ ʧʩʠʭʠʢʝ ʦʯʝʚʠʜʮʝʚ ʧʘʥʜʝʤʠʠ.  

ɼʘʥʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʪʘʨʝʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʦʧʨʦʩʥʠʢʦʚ ʠ ʪʝʩʪʦʚ, ʚ ʠʭ ʯʠʩʣʝ: ʪʝʩʪ çʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷè (ʢʦʧʠʥʛ-

ʩʪʨʘʪʝʛʠʡ) ʈ. ʃʘʟʘʨʫʩʘ (WCC), ʪʝʩʪ ʜʠʘʛʥʦʩʪʠʢʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʟʘʱʠʪ ʣʠʯʥʦʩʪʠ 

ɻ. ʂʝʣʣʝʨʤʘʥʘ ï ʈ. ʇʣʫʪʯʠʢʘ (LSI), ʪʝʩʪ ʠʟʫʯʝʥʠʷ ʘʛʨʝʩʩʠʠ ʠ ʚʨʘʞʜʝʙʥʦʩʪʠ ɸ. ɹʘʩʩʘ ï 

ɸ. ɼʘʨʢʠ (BDHI), çʐʢʘʣʘ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ð ʧʝʨʝʩʤʦʪʨʝʥʥʘʷè 

(ʐʆɺʊʉ ð IES-R). 

ʉʣʦʞʥʝʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʩʩʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʆʉʈ 

(ʦʩʪʨʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ) ʠ ʇʊʉʈ (ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʝ ʩʪʨʝʩʩʦʚʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ), 

ɻʊʈ (ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ), ʧʨʠʩʪʫʧʳ ʧʘʥʠʢʠ ʠ ʠʭ ʧʨʦʪʝʢʘʥʠʝ, 

ʦʙʩʝʩʩʠʚʥʦ-ʢʦʤʧʫʣʴʩʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ.  

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʘʤʠ ʪʝʤʳ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʦʡ ʥʘʩʝʣʝʥʠʷ ʙʳʣʘ ʟʘʱʠʪʘ ʧʦ ʪʠʧʫ 

ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʢʪʦ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʥʘʩʝʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʢʪʦ ð ʩ ʢʘʢʠʤ ʥʘʧʦʣʥʝʥʠʝʤ ð ʷʚʣʷʝʪʩʷ ʢʦʧʠʨʫʝʤʳʤ, 

ʪʠʨʘʞʠʨʫʝʤʳʤ ʦʙʨʘʟʮʦʤ ʜʣʷ ʧʦʚʝʜʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʘʥʠʢʠ, ʢʘʢʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ 

ʢʘʢ ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʢʘʢʦʚʦ ʜʦʚʝʨʠʝ ʢ ʥʠʤ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ, 

ʢʝʤ ʦʥʦ ʤʦʞʝʪ ʨʘʩʰʘʪʳʚʘʪʴʩʷ, ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʦʤʥʝʥʠʶ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʚʥʦʩʷʱʠʭ ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʠ). 

ʇʘʥʠʢʘ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʧʦʟʠʮʠʡ ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʨʠʯʠʥ ʠ ʨʝʛʫʣʷʪʦʨʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ, ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʟʘʱʠʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʣʘʜʘʶʱʝʛʦ ʩʦ ʩʪʨʝʩʩʦʤ ʧʦʚʝʜʝʥʠʷ, ʚʦʟʤʦʞʥʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʝʤ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ (ʚ çʧʘʥʜʝʤʠʯʝʩʢʦʤ ʬʨʦʥʪʠʨʝè). 

ʊʘʢʞʝ ʦʙʩʫʜʠʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ  ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʦʨʤʳ 

ʧʨʦʷʚʣʝʥʠʷ ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʄʝʪʦʜ ʚʳʷʚʣʝʥʠʝ ï ʥʘʙʣʶʜʝʥʠʝ, ʢʦʥʩʪʘʪʘʮʠʷ ʥʘʣʠʯʠʷ 

ʧʨʠʟʥʘʢʦʚ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʬʦʨʤ ʘʛʨʝʩʩʠʠ. 

ʅʘʠʙʦʣʝʝ ʢʦʥʬʣʠʢʪʦʛʝʥʥʳʡ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʡ ʢʦʧʠʥʛ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʘʢʪʠʚʥʳʭ, 

çʘʛʨʝʩʩʠʚʥʳʭè ʫʩʠʣʠʷʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʩʠʪʫʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʫ 

ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʝʛʦ ʣʠʮʘ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚʨʘʞʜʝʙʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ 

ʨʠʩʢʫ. ʆʥ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʳʚʘʣʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʘ 

ʪʘʢʞʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʠʜʝʦʢʘʥʘʣʦʚ ʖ-ʪʫʙ, 

ʧʨʦʪʝʩʪʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʉʄʀ. ɽʛʦ ʧʨʦʷʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʙʳʣʦ ʩ ʥʝʜʦʚʝʨʠʝʤ ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʝ ʧʦ COVID-19, ʩ ʢʨʠʪʠʢʦʡ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʬʝʜʝʨʘʣʴʥʳʭ ʠ 
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ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴʶ ʠ ʢʨʠʪʠʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʨʘʙʦʪʳ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ [29]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʧʠʥʛʘ çʜʠʩʪʘʥʮʠʨʦʚʘʥʠʝè ʢʦʛʥʠʪʠʚʥʳʝ ʫʩʠʣʠʷ ʧʨʠʤʝʥʷʶʱʝʛʦ 

ʝʛʦ ʣʠʮʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʩʢʣʶʯʝʥʠʝ ʩʝʙʷ ʠʟ ʩʠʪʫʘʮʠʠ, ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ 

ʪʨʘʚʤʠʨʫʶʱʝʡ ʩʠʪʫʘʮʠʠ. ɼʘʥʥʳʡ ʚʠʜ ʢʦʧʠʥʛʘ ʙʳʣ ʧʨʠʩʫʱ ʥʘʩʝʣʝʥʠʶ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʥʘ 

ʩʘʤʦʠʟʦʣʷʮʠʠ, ʯʪʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʚʳʩʦʢʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤʠ 

ʚʠʜʝʦʢʘʥʘʣʘʤʠ, ʢʠʥʦʬʠʣʴʤʘʤʠ, ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʫʟʳʢʦʡ, ʯʪʝʥʠʝʤ, ʨʘʟʚʠʪʠʝʤ 

ʢʫʣʠʥʘʨʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. ɺ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚʦʰʣʠ ʚ ʦʙʠʭʦʜ ʦʙʨʘʟʳ-

ʤʝʤʳ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʥʜʝʤʠʝʡ.   

ʅʘʠʙʦʣʝʝ ʩʦʮʠʘʣʴʥʦ ʮʝʥʥʳʤ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ (ʥʦ ʧʨʦʚʦʮʠʨʫʶʱʠʤ, ʚʦʟʤʦʞʥʦ, ʚ 

ʦʪʜʘʣʝʥʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʨʦʩʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʤʧʪʦʤʦʚ ʇʊʉʈ ʫ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʝʛʦ ʣʠʮ) ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʶ 

çʩʘʤʦʢʦʥʪʨʦʣʴè, ʩʚʷʟʘʥʥʫʶ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʫʩʠʣʠʡ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʠ ʧʦʚʝʜʝʥʠʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʘʥʥʦʡ ʤʦʜʝʣʠ 

ʢʦʧʠʥʛʘ  ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʝʛʠʦʥʘʭ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭ ʥʘʠʙʦʣʝʝ çʞʝʩʪʢʠʝè ʤʦʜʝʣʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19 [51ï52, 101ï102]. ɸ ʠʤʝʥʥʦ: ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʦʬʦʨʤʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʦʧʫʩʢʦʚ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʯʥʦʛʦ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʝʰʝʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʥʝʦʪʣʦʞʥʳʤ ʥʫʞʜʘʤ, 

ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʚ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ [101]. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ ʤʦʞʥʦ ʙʳʣʦ ʧʨʦʩʣʝʜʠʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ 

ʝʞʝʜʥʝʚʥʦ ʦʙʥʦʚʣʷʝʤʳʡ çʠʥʜʝʢʩ ʩʘʤʦʠʟʦʣʷʮʠʠè ʧʦ ʨʝʛʠʦʥʘʤ. 

ɺ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʦʡ ʩʘʤʦʠʟʦʣʷʮʠʝʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ð ʦʜʠʥʦʯʝʩʪʚʦʤ ʠʣʠ ʨʦʩʪʦʤ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʚʘʨʪʠʨʳ ʩʝʤʴʷʭ, ʚʦʟʨʦʩʰʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʤʝʩʩʝʥʜʞʝʨʘʭ ʜʦʢʘʟʳʚʘʝʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ çʧʦʠʩʢ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠè. ɼʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʚʣʘʜʘʥʠʷ ʙʳʣʘ 

ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʘ ʜʣʷ ʧʘʮʠʝʥʪʦʚ  ʩ COVID-19, ʧʨʦʭʦʜʠʚʰʠʭ ʣʝʯʝʥʠʝ ʚ ʩʪʘʮʠʦʥʘʨʝ (ʢʘʢ 

ʙʦʣʴʥʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʪʘʢ ʠ ʚ ʤʦʙʠʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʛʦʩʧʠʪʘʣʷʭ ʚ ʄʦʩʢʚʝ ʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ), ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ (ʩ ʫʩʪʘʥʦʚʢʦʡ ʩʠʩʪʝʤʳ çʩʦʮʠʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘè ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʠʮʘ), ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʥʪʘʢʪʥʳʭ ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʥʳʭ 

ʦʙʩʝʨʚʘʪʦʨʘʭ ʚ ʩʚʷʟʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 14-ʜʥʝʚʥʳʤ ʢʘʨʘʥʪʠʥʦʤ). ɼʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʙʣʝʤ ʚ 

ʫʯʨʝʞʜʝʥʠʠ ʠʣʠ ʚ ʩʚʷʟʠ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʚʳʛʦʨʘʥʠʝʤ ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʦʡ. ɼʘʥʥʳʡ ʢʦʧʠʥʛ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʠʩʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ ʜʝʷʪʝʣʴʥʦʡ (ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʚʦʣʦʥʪʝʨʩʢʠʤʠ, ʢʫʨʴʝʨʩʢʠʤʠ 

ʩʣʫʞʙʘʤʠ) ʧʦʜʜʝʨʞʢʠ.  

ʂʦʧʠʥʛ çʧʨʠʥʷʪʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠè ʙʳʣ ʧʨʠʩʫʱ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʣʠʮʘʤ, ʥʝ 

ʧʦʜʚʝʨʛʰʠʤʩʷ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʚ ʨʘʙʦʪʘʶʱʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʩʣʫʞʙʘʭ. ʆʥ ʙʳʣ ʩʚʷʟʘʥ ʩ 

ʧʨʠʥʷʪʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʨʠʩʢ, ʘ ʪʘʢʞʝ ʩ ʚʳʩʪʨʘʠʚʘʥʠʝʤ ʨʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʧʦʚʝʜʝʥʠʷ ʩ ʫʯʝʪʦʤ ʤʝʪʦʜʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ COVID-19. ʊʘʢʞʝ ʜʘʥʥʳʡ ʚʠʜ 

ʢʦʧʠʥʛʘ ʙʳʣ ʧʨʠʩʫʱ ʣʠʮʘʤ ʩ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʳʤ COVID-19, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʤʝʶʱʠʤ ʩʝʤʴʠ 

ʩ ʧʨʝʩʪʘʨʝʣʳʤʠ ʨʦʜʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʚʨʘʯʝʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ, ʥʝ ʧʦʢʠʥʫʚʰʠʤ ʨʘʙʦʯʝʝ ʤʝʩʪʦ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʤ ʩʘʤʦʠʟʦʣʷʮʠʶ ʥʘ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ ʠ ʪ. ʧ. 

ʂʦʧʠʥʛ çʙʝʛʩʪʚʦ-ʠʟʙʝʛʘʥʠʝè ʦʢʘʟʘʣʩʷ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ ʩʦʮʠʘʣʴʥʦ-ʦʧʘʩʥʳʤ 

(ʦʧʘʩʥʳʤ ʢʘʢ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ, ʪʘʢ ʠ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʠʯʥʦʩʪʠ). ʆʥ 
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ʠʩʧʦʣʴʟʦʚʘʣʩʷ COVID-ʜʠʩʩʠʜʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʦ ʨʝʘʣʠʟʦʚʳʚʘʣʩʷ ʚ ʨʘʙʦʪʝ ʩʣʫʞʙ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʚʰʠʭ ʨʘʙʦʪʫ ʠ ʤʘʣʦ ʠʟʤʝʥʠʚʰʠʭ ʝʝ ʨʝʞʠʤ ʚ ʧʝʨʠʦʜ 

ʧʘʥʜʝʤʠʠ. ɼʘʥʥʳʡ ʢʦʧʠʥʛ ʩʚʷʟʘʥ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʤʳʩʣʠʪʝʣʴʥʳʤʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ 

ʫʩʠʣʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʠʟʙʝʛʘʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʫʭʦʜ ʦʪ ʣʶʙʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʪʨʘʚʤʦʡ (ʦʪʢʘʟ ʦʪ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʯʘʩʪʠ COVID-

19 ʠ ʜʨ.).  

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʣʫʯʘʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʠʪʫʘʮʠʠ 

ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʩʠʪʫʘʮʠʡ ʣʠʮʘʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ ʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʦʮʠʫʤʘ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ, ʢʦʧʠʥʛ çʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳè ʧʨʠʤʝʥʷʣʩʷ ʢʘʢ 

ʦʨʛʘʥʘʤʠ ʬʝʜʝʨʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ [2, 46, 51ï52, 75], ʪʘʢ ʠ ʛʨʘʞʜʘʥʘʤʠ. ʆʥ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʡ ʠ ʜʝʡʩʪʚʠʡ, ʧʨʠʣʦʞʝʥʠʝ 

ʧʨʦʙʣʝʤʥʦ-ʬʦʢʫʩʠʨʦʚʘʥʥʳʭ ʫʩʠʣʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʠʪʫʘʮʠʠ ʠ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ. ʉʢʣʦʥʥʦʩʪʴ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʢ ʜʘʥʥʦʤʫ ʢʦʧʠʥʛʫ ʙʳʣʘ ʩʚʦʡʩʪʚʝʥʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʨʝʛʠʦʥʘʤ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ ʦʢʘʟʘʣʘʩʴ ʚʳʩʪʨʦʝʥʘ ʨʘʙʦʪʘ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʧʘʥʜʝʤʠʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ð ʚ ʄʦʩʢʚʝ (ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʄʵʨʘ ʄʦʩʢʚʳ, 2020). 

ʂʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʷ çʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʝʨʝʦʮʝʥʢʘè ʙʳʣʘ ʧʨʠʩʫʱʘ ʩʝʤʴʷʤ ʩ ʜʝʪʴʤʠ ʠ ʩʬʝʨʝ 

ʪʚʦʨʯʝʩʢʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʣʶʜʷʤ, ʩʢʣʦʥʥʳʤ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ, ʪʘʢ ʢʘʢ ʫʩʣʦʚʠʷ 

ʩʘʤʦʠʟʦʣʷʮʠʠ ʙʳʣʠ ʚʦʩʧʨʠʥʷʪʳ ʠʤʠ ʢʘʢ ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ 

ʧʨʦʚʦʜʠʪʴ ʩ ʜʝʪʴʤʠ, ʠʤʝʪʴ ʫʩʣʦʚʠʷ ʟʘʥʠʤʘʪʴʩʷ ʩʘʤʦʨʘʟʚʠʪʠʝʤ ʠʣʠ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʧʨʝʙʳʚʘʥʠʝ ʚ ʧʫʪʠ, ʚ ʫʯʨʝʞʜʝʥʠʠ ʠ 

ʪ.ʧ.  

ʈʘʩʩʤʦʪʨʠʤ ʤʝʭʘʥʠʟʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʚʳʜʝʣʝʥʥʳʝ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ Life 

Style Index (LSI) ʥʘ ʦʩʥʦʚʝ ʧʩʠʭʦʵʚʦʣʶʮʠʦʥʥʦʡ ʪʝʦʨʠʠ R. Plutchik ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʪʝʦʨʠʠ 

ʣʠʯʥʦʩʪʠ H. Kellerman, ʩʦʛʣʘʩʥʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, 

ʠʩʧʦʣʴʟʦʚʘʚʰʠʝʩʷ ʥʘʩʝʣʝʥʠʝʤ. ʕʪʦ ʦʪʨʠʮʘʥʠʝ, ʚʳʪʝʩʥʝʥʠʝ, ʟʘʤʝʱʝʥʠʝ, ʢʦʤʧʝʥʩʘʮʠʷ, 

ʨʝʘʢʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (çʛʠʧʝʨʢʦʤʧʝʥʩʘʮʠʷè), ʧʨʦʝʢʮʠʷ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ 

(ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ) ʠ ʨʝʛʨʝʩʩʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ 

ʢʦʤʧʝʥʩʘʮʠʷ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ, ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ï ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʝʢʮʠʷ ʠ ʚʳʪʝʩʥʝʥʠʝ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʟʘʱʠʪ ʤʦʞʝʪ, ʚʝʨʦʷʪʥʦ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʇʊʉʈ ʚ 

ʢʨʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺʘʞʥʦ, ʥʘʩʢʦʣʴʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʟʘʱʠʪʘ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ 

ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʨʘʟʨʝʰʠʪʴ ʪʨʘʚʤʠʨʫʶʱʫʶ ʩʠʪʫʘʮʠʶ. ɸ ʪʘʢʞʝ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʫʤʝʝʪ ʣʠʮʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʦʜʥʫ, ʘ ʢʦʤʧʣʝʢʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʟʘʱʠʪ ʚ ʩʣʫʯʘʝ ʩʪʨʝʩʩʘ. ʇʨʠ ʚʳʙʦʨʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʛʦ ʪʠʧʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ʩʠʪʫʘʮʠʠ ʩʪʨʝʩʩʘ, ʥʫʞʥʦ ʛʦʚʦʨʠʪʴ 

ʦ çʥʘʧʨʷʞʝʥʥʦʩʪʠè ʟʘʱʠʪʳ ʜʣʷ ʣʠʮʘ (ʩʢʣʦʥʥʦʩʪʠ ʢ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʧʨʠʝʤʘʤʠ ʩʥʷʪʠʷ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʫʩʪʨʘʥʝʥʠʷ ʩʪʨʝʩʩʘ). ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʟʘʱʠʪʳ ʚʳʰʝ 50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠʝʤʘʤ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʣʠʮʘ ʩʧʨʘʚʠʪʴʩʷ ʩ ʥʝʨʘʟʨʝʰʠʤʳʤʠ ʚʥʝʰʥʠʤʠ ʠ 

ʚʥʫʪʨʝʥʥʠʤʠ ʢʦʥʬʣʠʢʪʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʠ ʚʝʨʦʷʪʥʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ, ʆʉʈ, ʇʊʉʈ ʠ ʜʨ.  

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʯʝʨʝʟ çʚʳʪʝʩʥʝʥʠʝè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʝʨʝʚʦʜ ʦʩʦʟʥʘʚʘʝʤʳʭ, 

ʥʦ ʪʨʘʚʤʠʨʫʶʱʠʭ, ʧʩʠʭʠʯʝʩʢʠʭ ʧʝʨʝʞʠʚʘʥʠʡ ʚ ʩʬʝʨʫ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ ʠ ʫʜʝʨʞʠʚʘʥʠʝ ʠʭ 

ʪʘʤ. ʚ ʧʦʣʦʞʝʥʠʝ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʝ ʠʣʠ ʞʝ ʫʜʝʨʞʠʚʘʥʠʝ ʝʛʦ ʚ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʅʘʧʨʠʤʝʨ, ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʮʘ ʟʘʙʳʪʴ ʦ ʪʨʘʚʤʠʨʫʶʱʝʤ ʩʦʙʳʪʠʠ ʠ ʝʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ɺʦ 

ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʪʘʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʜʣʷ ʤʥʦʛʠʭ ʙʳʣʘ ʛʠʙʝʣʴ  ʜʨʫʟʝʡ, ʙʣʠʟʢʠʭ ʠ ʜʨʫʛʠʭ 

ʟʥʘʯʠʤʳʭ ʣʠʮ [6], ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʞʠʚʘʝʤʦʝ ʯʫʚʩʪʚʦ ʚʠʪʘʣʴʥʦʛʦ ʩʪʨʘʭʘ, ʚʳʪʝʩʥʷʝʤʦʝ 
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ʚ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʧʦʤʦʱʠ ʦʙʨʘʱʝʥʠʷ ʢ ʝʞʝʜʥʝʚʥʳʤ ʨʫʪʠʥʥʳʤ ʜʝʣʘʤ 

[103ï109]. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʯʝʨʝʟ çʨʝʘʢʪʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝè, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʩʦʟʥʘʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʫʩʠʣʠʡ ʣʠʮʘ ʥʘ ʠʜʝʝ, ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʫʚʩʪʚʝ, 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʪʨʘʚʤʠʨʫʶʱʝʡ ʵʤʦʮʠʠ ʚʠʪʘʣʴʥʦʛʦ ʩʪʨʘʭʘ, ʧʨʦʷʚʠʣʘʩʴ ʚ ʧʦʚʳʰʝʥʠʠ 

ʠʥʪʝʨʝʩʘ ʢ ʩʦʮʠʘʣʴʥʦʡ ʧʦʤʦʛʘʶʱʝʡ ð ʚʦʣʦʥʪʝʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʝʥʥʦʡ ʟʘʙʦʪʝ ʦ 

ʜʝʪʷʭ ʠ ʧʦʞʠʣʳʭ ʙʣʠʟʢʠʭ, ʢʦʤʧʫʣʴʩʠʚʥʳʡ ʠʥʪʝʨʝʩ ʢ ʨʝʮʝʧʪʫʨʝ ʩʘʥʠʪʘʡʟʝʨʦʚ ʠ ʠʭ ʩʢʫʧʢʘ, 

ʫʚʣʝʯʝʥʠʝ ʢʦʣʣʝʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʤʘʩʦʢ,  ʨʝʩʧʠʨʘʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʝʨʯʘʪʦʢ ʠ 

ʠʭ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʜʨ. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ çʧʨʦʝʢʮʠʷè ʚʳʨʘʞʘʣʘʩʴ, ʥʘʧʨʠʤʝʨ, ʚ ʧʦʧʳʪʢʘʭ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʩʪ ʟʘʨʘʞʝʥʠʷ COVID-19 ʚ ʛʦʨʦʜʘʭ, ʩʦʩʪʘʚʣʝʥʠʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪ ʜʘʥʥʳʭ ʦʯʘʛʦʚ, ʦʪʩʣʝʞʠʚʘʥʠʠ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʧʝʨʝʥʦʩʷʱʠʭ ʟʘʙʦʣʝʚʘʥʠʝ 

ʛʨʘʞʜʘʥ ʢʘʢ ʫʛʨʦʟʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʩʦʩʝʜʝʡ ʠ ʪ.ʧ., ʚ ʦʙʩʫʞʜʝʥʠʠ ʩʘʥʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʤʠʨʦʚʘʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʘ ʧʨʝʜʲʷʚʠʪʴ ʩʧʨʦʚʦʮʠʨʦʚʘʚʰʝʤʫ ʧʘʥʜʝʤʠʶ ʂʠʪʘʶ ʠ ʜʨ.   

ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʱʠʪʘ çʟʘʤʝʱʝʥʠʝè (ʧʝʨʝʭʦʜ ʩʪʨʘʭʘ ʩ ʙʦʣʝʝ ʫʛʨʦʞʘʶʱʝʛʦ ʦʙʲʝʢʪʘ ʥʘ 

ʤʝʥʝʝ ʫʛʨʦʞʘʶʱʠʡ) ʧʨʦʷʚʠʣʘʩʴ ʚ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʚʰʠʭʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ 

çʵʢʩʧʝʨʪʘʤʠè ʚ ʉʄʀ ʢʦʥʮʝʧʮʠʷʭ ʧʨʠʨʦʜʳ ʠ ʧʝʨʝʨʘʩʪʘʥʠʷ COVID-19 ʚ ʩʝʟʦʥʥʦʝ ʚʠʨʫʩʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʙʳʣ ʧʫʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ çʨʘʮʠʦʥʘʣʠʟʘʮʠʷè ð 

ʩʦʚʣʘʜʘʥʠʝ ʩ ʪʨʝʚʦʛʦʡ ʯʝʨʝʟ ʧʦʟʥʘʥʠʝ.  ʅʘʧʨʠʤʝʨ, ʜʠʩʢʫʩʩʠʠ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʚʠʨʫʩʘ, 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʠ, ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ 

ʨʘʙʦʪʦʡ ʚ ʵʧʦʭʫ ʧʘʥʜʝʤʠʠ ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ, ʧʦʚʩʝʜʥʝʚʥʳʤ ʙʳʪʦʤ 

ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʟʘ ʨʫʙʝʞʦʤ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʨʘʥʪʠʥʘ ʠ ʩʘʤʦʠʟʦʣʷʮʠʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ [91ï93, 110ï111]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ 

ʧʝʨʠʦʜ ʧʘʥʠʢʠ ʢʨʠʪʠʯʥʦʩʪʴ ʢ ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʝʟʢʦ ʧʘʜʘʝʪ, ʪʘʢ ʢʘʢ 

ʦʢʘʟʳʚʘʝʪʩʷ ʦʩʣʘʙʣʝʥʥʳʤ ʢʦʥʪʨʦʣʴ ʩʦʟʥʘʥʠʷ, ʚ ʩʠʣʫ ʯʝʛʦ  ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ 

ʥʝʧʨʦʚʝʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝʨʝʜʢʦ ʥʘʥʦʩʠʣʘ ʚʨʝʜ. ʀʥʦʛʜʘ ʩ 

ʧʦʤʦʱʴʶ ʧʦʣʫʯʘʝʤʦʡ ʯʝʨʝʟ ʟʥʘʥʠʝ ʘʨʛʫʤʝʥʪʘʮʠʠ, ʦʜʥʘʢʦ, ʩʣʝʜʫʶʱʝʝ ʟʘʪʝʤ ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʚ ʧʝʨʠʦʜ ʧʘʥʠʢʠ ʢʘʢ ʨʘʟʫʤʥʦʝ (ʥʘʧʨʠʤʝʨ, ʙʦʣʝʟʥʝʥʥʘʷ 

ʛʠʧʦʪʝʟʘ ʦ ʩʦʦʪʥʝʩʝʥʥʦʩʪʠ ʢʦʨʦʥʘʚʠʨʫʩʘ ʩ çʯʠʧʠʨʦʚʘʥʠʝʤè ʠʣʠ ʩʚʷʟʴʶ 5G, ʧʦʧʳʪʢʘ 

ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʢʫ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʠʤʙʠʨʷ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʙʦʣʴʰʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ COVID-19 ʜʝʪʝʡ ʠ ʶʥʦʰʝʩʪʚʘ).  

ɿʘʱʠʪʘ çʨʝʛʨʝʩʩʠʷè (ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʠ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʠʥʬʘʥʪʠʣʠʟʘʮʠʷ, ʩʥʷʪʠʝ ʩ ʩʝʙʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʚʳʫʯʝʥʥʘʷ ʙʝʩʧʦʤʦʱʥʦʩʪʴ) ʘʢʪʫʘʣʠʟʠʨʦʚʘʣʘʩʴ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʩʠʣʫ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʢʦʥʪʨʦʣʴ ʟʘ ʦʙʱʝʩʪʚʝʥʥʳʤ ʟʜʦʨʦʚʴʝʤ ʠ ʩʦʙʣʶʜʝʥʠʝʤ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʩʝʙʷ ʚʦʟʣʘʛʘʣʠ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʥʘʩʝʣʝʥʠʶ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʦʙʣʶʜʘʪʴ ʧʨʝʜʧʠʩʘʥʠʷ. ʇʨʦʷʚʣʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʥʝʩʜʝʨʞʘʥʥʦʩʪʴ, ʘʛʨʝʩʩʠʶ, 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʘʚʪʦʨʠʪʝʪʘʤ, ʥʘʨʫʰʝʥʠʝ ʟʘʧʨʝʪʦʚ, ʯʪʦ ʚʧʦʣʥʝ ʧʨʦʷʚʠʣʦʩʴ ʚ ʩʦʮʠʫʤʝ ʚ 

ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ [112].  

ɺ ʩʠʣʫ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʙʳʩʪʨʦʪʳ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ ʚ ʩʠʣʫ ʥʝʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ (ʜʣʷ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ) ʜʣʷ ʤʥʦʛʠʭ 

ʘʢʪʫʘʣʴʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʦʡ ʙʳʣʦ çʦʪʨʠʮʘʥʠʝè ð ʪʦ ʝʩʪʴ ʦʪʢʘʟ ʧʨʠʟʥʘʚʘʪʴ, ʯʪʦ 

ʧʨʦʠʟʦʰʣʠ ʥʝʢʠʝ ʤʝʥʷʶʱʠʝ ʧʨʠʚʳʯʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ ʩʦʙʳʪʠʷ, ʦʪʨʠʮʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʟʘʙʦʣʝʪʴ (ʧʦ ʧʨʠʥʮʠʧʫ çʕʪʦʛʦ ʩʦ ʤʥʦʡ ʥʝ ʩʣʫʯʠʪʩʷè). 
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ɿʘʱʠʪʘ ʚ ʬʦʨʤʝ çʢʦʤʧʝʥʩʘʮʠʷè ʧʨʝʜʧʦʣʘʛʘʣʘ ʨʝʘʣʠʟʘʮʠʶ ʚ ʨʝʞʠʤʝ ʩʘʤʦʠʟʦʣʷʮʠʠ ʠ 

ʢʘʨʘʥʪʠʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʨʘʥʝʝ ʠʛʥʦʨʠʨʫʝʤʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʧʦʪʨʝʙʥʦʩʪʠ ʣʠʮʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʫʱʝʨʙ ʥʝʚʦʟʤʦʞʥʳʭ ʠʣʠ ʫʪʨʘʯʝʥʥʳʭ ʜʨʫʛʠʭ (ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʩʠʭʦ-

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʚ ʩʦʮʩʝʪʷʭ, ʢʦʣʠʯʝʩʪʚ 

ʧʨʦʩʤʦʪʨʦʚ ʚʠʜʝʦʬʠʣʴʤʦʚ, ʚʦʟʨʦʩʰʠʡ ʠʥʪʝʨʝʩ ʢ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʜʦʤʘʰʥʝʡ 

ʢʫʣʠʥʘʨʠʠ, ʩʝʤʝʡʥʳʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤ). 

ɽʩʣʠ ʟʘʱʠʪʳ ʠ ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ ʥʝ ʩʨʘʙʘʪʳʚʘʣʠ ʠ ʥʝ ʜʘʚʘʣʠ ʨʝʟʫʣʴʪʘʪʘ (ʥʝ ʧʦʤʦʛʘʣʠ 

ʫʩʪʨʘʥʠʪʴ ʩʪʨʝʩʩ), ʧʩʠʭʠʢʘ ʥʝ ʚʳʜʝʨʞʠʚʘʣʘ ʥʘʧʨʷʞʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʣ ʨʦʩʪ ʩʠʪʫʘʮʠʦʥʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ 

ʏ. ɼ. ʉʧʠʣʙʝʨʛʝʨʘ ʠ ʃ. ʍʘʥʠʥʘ. ʊʨʝʚʦʛʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʯʫʚʩʪʚʦ ʩʠʣʴʥʦʛʦ ʚʦʣʥʝʥʠʷ, ʙʝʩʧʦʢʦʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʝʟ ʥʘʣʠʯʠʷ ʦʙʲʝʢʪʠʚʥʦʛʦ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʦʜʘ. ʉʦʩʪʦʷʥʠʝ ʪʨʝʚʦʛʠ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʚ ʥʦʨʤʝ. ʆ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʪʨʝʚʦʛʝ ʛʦʚʦʨʷʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʘʥʥʘʷ ʨʝʘʢʮʠʷ ʜʝʟʦʨʛʘʥʠʟʫʝʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʊʨʝʚʦʞʥʦʩʪʴ (ʠ ʩʠʪʫʘʪʠʚʥʘʷ ð ʩʚʷʟʘʥʥʘʷ ʩ ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʠ 

ʣʠʯʥʦʩʪʥʘʷ, ʧʦʩʪʦʷʥʥʦ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʩʚʦʡʩʪʚʦ ʣʠʯʥʦʩʪʠ) ʧʨʠ ʵʪʦʤ ʩʢʣʦʥʥʦʩʪʴ ʣʠʮʘ ʢ 

ʧʝʨʝʞʠʚʘʥʠʶ ʪʨʝʚʦʛʠ, ʧʨʠ ʥʠʟʢʦʤ ʧʦʨʦʛʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ.  

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʢʠ  ʫʨʦʚʥʷ 

ʪʨʝʚʦʞʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʪʝʩʪʳ ʢʘʢ ʏ. ɼ. ʉʧʠʣʙʝʨʛʘ ʠ ʍʘʥʠʥʘ, ʪʘʢ ʠ ʤʝʪʦʜʠʢʘ ɼʞ. ʊʝʡʣʦʨʘ. 

ɹʳʣʠ ʪʘʢʞʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʪʝʩʪʳ ʦʮʝʥʢʠ ʜʝʧʨʝʩʩʠʚʥʳʭ ʩʦʩʪʦʷʥʠʡ [50], 

ʤʝʪʦʜʠʢʠ ʜʠʘʛʥʦʩʪʠʢʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ (ʍʦʣʤʩʘ ʠ ʈʘʛʝ), ʫʨʦʚʥʷ 

ʩʦʮʠʘʣʴʥʦʡ ʬʨʫʩʪʨʠʨʦʚʘʥʥʦʩʪʠ [24], ʫʨʦʚʥʷ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ [113], ʰʢʘʣʘ ʜʝʧʨʝʩʩʠʠ 

ɹʝʢʘ ʠ ʜʨ. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ð ʢʘʢ ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʩʘʤʦʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʡ, ʪʘʢ ʠ ʧʨʦʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ. ɺ ʩʠʪʫʘʮʠʠ ʧʘʥʜʝʤʠʠ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʜʘʥʥʳʭ ʤʝʪʦʜʠʢ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʠʣʫ ʩʚʦʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʠʥʬʦʨʤʘʪʠʚʥʘ, ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʦʙ ʦʙʳʯʥʦʡ ʞʠʟʥʠ ʣʠʮʫ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʚ ʪʨʘʚʤʠʨʫʶʱʝʡ ʩʠʪʫʘʮʠʠ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʩʣʦʞʥʦ, ʦʥʠ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʚʦʛʠ (ʪʨʝʚʦʞʥʦʩʪʠ).  

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʩʢʣʦʥʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʙʦʣʴʰʦʡ 

ʢʨʫʛ ʩʠʪʫʘʮʠʡ ʢʘʢ ʫʛʨʦʞʘʶʱʠʭ, ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ ʩʦʩʪʦʷʥʠʝʤ ʪʨʝʚʦʛʠ. 

ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ, ʙʝʩʧʦʢʦʡʩʪʚʦʤ, ʥʝʨʚʦʟʥʦʩʪʴʶ. ʆʯʝʥʴ 

ʚʳʩʦʢʘʷ ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʚʥʠʤʘʥʠʷ, ʘʜʘʧʪʘʮʠʠ ʢ ʩʠʪʫʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ð ʝʩʪʝʩʪʚʝʥʥʘʷ ʠ ʦʙʷʟʘʪʝʣʴʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʝʝ ʜʝʟʘʜʘʧʪʠʚʥʦʝ ʫʩʠʣʝʥʠʝ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ ʢʨʠʪʠʯʝʩʢʠʝ ʪʨʘʚʤʠʨʫʶʱʠʝ ʩʠʪʫʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʠ ʵʪʦʤ ʦʧʪʠʤʘʣʴʥʳʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ çʧʦʣʝʟʥʦʡ ʪʨʝʚʦʛʠè. ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʘʧʨʷʞʝʥʠʝʤ, ʙʝʩʧʦʢʦʡʩʪʚʦʤ, ʥʝʨʚʦʟʥʦʩʪʴʶ. ʅʠʟʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʯʫʚʩʪʚʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʀʥʦʛʜʘ ʦʯʝʥʴ ʥʠʟʢʘʷ ʪʨʝʚʦʛʘ  ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʥʦʛʦ ʚʳʪʝʩʥʝʥʠʷ 

ʣʠʯʥʦʩʪʴʶ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʪʨʝʚʦʛʠ ʚ ʦʪʚʝʪ ʥʘ ʪʨʘʚʤʠʨʫʶʱʫʶ ʩʠʪʫʘʮʠʶ.  

ʂʘʢ ʧʦʚʳʰʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʠ ʝʝ ʩʥʠʞʝʥʠʝ, ʷʚʣʷʝʪʩʷ 

ʦʧʘʩʥʳʤ ʜʣʷ ʩʦʮʠʫʤʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʧʨʦʩʥʠʢʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʜʘʪʴ 

ʜʦʩʪʦʚʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʨʦʚʥʝ ʪʨʝʚʦʛʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʰʢʘʣʳ 

ʣʞʠ, ʦʙʥʘʨʫʞʠʚʘʶʱʝʡ ʩʢʣʦʥʥʦʩʪʴ ʣʠʮʘ ʢ ʩʦʮʠʘʣʴʥʦ-ʦʜʦʙʨʷʝʤʳʤ ʦʪʚʝʪʘʤ. ʇʨʠ ʚʳʩʦʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʧʦ ʰʢʘʣʝ ʣʞʠ (ʪʦ ʝʩʪʴ ʥʝʠʩʢʨʝʥʥʦʩʪʠ ʦʧʨʘʰʠʚʘʝʤʦʛʦ) ʚ ʦʧʨʦʩʥʠʢʝ ɼʞ. ʊʝʡʣʦʨʘ 

ʚ ʘʜʘʧʪʘʮʠʠ ʊ. ɸ. ʅʝʤʯʠʥʦʚʘ, ʥʘʧʨʠʤʝʨ, ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʙʫʜʝʪ 

ʥʝʜʦʩʪʦʚʝʨʥʳʤ.  

ʆʧʨʦʩʥʠʢ ʜʝʧʨʝʩʩʠʠ ɹʝʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʚ ʧʝʨʠʦʜ ʦʩʪʨʦʡ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ, 

ʧʘʥʜʝʤʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʨʝʣʝʚʘʥʪʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʦʧʨʦʩʥʠʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʳʯʥʦʡ 
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ʞʠʟʥʠ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʮ, ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʙʨʘʱʝʥʠʝ ʟʘ ʧʦʤʦʱʴʶ ʚ 

ʩʬʝʨʝ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ ʢ ʩʧʝʮʠʘʣʠʩʪʘʤ (ʫʨʦʚʝʥʴ ʜʝʧʨʝʩʩʠʠ ð 

ʚʳʰʝ 19 ʠ ʦʩʦʙʝʥʥʦ ð ʚʳʰʝ 24 ʙʘʣʣʦʚ).  

ɸʛʨʝʩʩʠʷ (ʠʥʘʯʝ ð çʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʡ ʢʦʧʠʥʛè) ʢʘʢ ʟʘʱʠʪʥʳʡ ʤʝʭʘʥʠʟʤ ʠ ʨʝʘʢʮʠʷ ʥʘ 

ʧʩʠʭʠʯʝʩʢʫʶ ʪʨʘʚʤʫ ʠ ʪʨʝʚʦʛʫ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ 

ʘʛʨʝʩʩʠʷ ʝʜʠʥʠʮ ʤʛʥʦʚʝʥʥʦ ʠʥʜʫʮʠʨʫʝʪʩʷ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠ ʤʦʞʝʪ 

ʙʳʩʪʨʦ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʤʘʩʩʦʚʫʶ ʨʝʘʢʮʠʶ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ ʧʝʨʠʦʜʳ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʢʘʪʘʢʣʠʟʤʦʚ, ʚʦʡʥ ʠ ʨʝʚʦʣʶʮʠʡ, ʩʪʠʭʠʡʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ 

ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ ʝʝ ʥʘʨʘʩʪʘʥʠʝ, ʚʧʣʦʪʴ ʜʦ ʤʘʨʦʜʝʨʩʪʚʘ ʠ ʦʪʢʨʳʪʦʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʩʩʦʚʦʛʦ, 

ʧʨʦʪʠʚʦʧʨʘʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɺ ʩʠʪʫʘʮʠʠ ʧʘʥʜʝʤʠʠ ʜʘʥʥʘʷ ʟʘʱʠʪʥʘʷ ʨʝʘʢʮʠʷ ʙʳʣʘ ʦʩʦʙʝʥʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ, ʪʘʢ ʢʘʢ ʥʝ ʤʦʛ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʩʠʣʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʡ ʵʢʩʪʨʝʤʘʣʴʥʦʡ 

ʩʠʪʫʘʮʠʠ ʚʘʞʥʝʡʰʠʡ ʵʪʘʧ ʩʦʩʪʦʷʥʠʷ ʧʘʥʠʢʠ, ʧʨʠʥʦʩʷʱʝʡ ʦʙʣʝʛʯʝʥʠʝ ʦʪ ʩʪʨʝʩʩʘ ʠ 

ʩʥʠʤʘʶʱʠʡ ʫʛʨʦʟʫ, ð ʙʝʛʩʪʚʦ. ɺ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʯʝʣʦʚʝʢʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʟʘʣʦʞʝʥʳ ʜʚʘ ʦʪʚʝʪʘ ʥʘ ʪʨʘʚʤʠʨʫʶʱʫʶ ʠ ʞʠʟʥʝʫʛʨʦʞʘʶʱʫʶ ʩʠʪʫʘʮʠʶ ð ʙʝʛʩʪʚʦ ʠʣʠ 

ʘʛʨʝʩʩʠʷ (ʪ. ʝ. ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʫʛʨʦʟʦʡ ʠ ʬʠʟʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʝʡ).  

ɸʛʨʝʩʩʠʷ ʚ ʩʠʪʫʘʮʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʠʮʦ ʜʣʠʪʝʣʴʥʦʛʦ ʪʨʘʚʤʠʨʫʶʱʝʛʦ ʩʪʠʤʫʣʘ 

ʦʙʣʘʜʘʝʪ ʥʘʢʦʧʠʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ, ʥʦ ʤʦʞʝʪ ʜʣʠʪʝʣʴʥʦ ʞʝ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʝ. 

ɼʣʷ ʝʝ ʧʨʦʷʚʣʝʥʠʷ ʚʦʚʥʝ ʥʫʞʝʥ ʧʨʦʚʦʮʠʨʫʶʱʠʡ ʪʨʠʛʛʝʨ. ʆʧʨʝʜʝʣʠʪʴ ʝʝ ʬʦʨʤʳ ʠ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʘʛʨʝʩʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʝʛʦ ʧʝʨʝʨʘʩʪʘʥʠʝ ʚ ʤʘʩʩʦʚʫʶ 

ʨʝʘʢʮʠʶ [97], ʤʦʞʥʦ, ʥʘʙʣʶʜʘʷ ʟʘ ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʠʜʦʚ, ʩʧʦʩʦʙʦʚ ʚʳʨʘʞʝʥʠʷ ʘʛʨʝʩʩʠʠ ʠ 

ʨʝʘʢʮʠʡ ʚʨʘʞʜʝʙʥʦʩʪʠ. 

ɺʘʣʠʜʠʟʠʨʦʚʘʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʝ ʩʯʠʪʘʝʪʩʷ ʤʝʪʦʜʠʢʘ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʦʷʚʣʝʥʠʡ ʘʛʨʝʩʩʠʠ ʠ ʚʨʘʞʜʝʙʥʦʩʪʠ ʧʦ ɸ. ɹʘʩʩ ʠ ɸ. ɼʘʨʢʠ, 

ʦʩʥʦʚʳʚʘʶʱʘʷʩʷ ʥʘ ʚʳʜʝʣʝʥʠʠ ʚʦʩʴʤʠ ʦʩʥʦʚʥʳʭ ʨʝʘʢʮʠʡ, ʩʧʦʩʦʙʦʚ ʚʳʨʘʞʝʥʠʷ 

ʚʨʘʞʜʝʙʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʠ (ʬʠʟʠʯʝʩʢʘʷ ʠ ʢʦʩʚʝʥʥʘʷ ʘʛʨʝʩʩʠʷ, ʨʘʟʜʨʘʞʝʥʠʝ, ʥʝʛʘʪʠʚʠʟʤ, ʦʙʠʜʘ, 

ʧʦʜʦʟʨʠʪʝʣʴʥʦʩʪʴ, ʚʝʨʙʘʣʴʥʘʷ ʘʛʨʝʩʩʠʷ, ʯʫʚʩʪʚʦ ʚʠʥʳ).  

ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʜʘʥʥʳʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʦʚʳʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʚ ʰʢʘʣʫ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʚ ʩʦʮʠʫʤʝ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʦʧʠʩʘʚ ʝʝ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʧʨʠʤʝʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʠʨʘʞʠʨʦʚʘʚʰʠʭʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɺ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʘʥʜʝʤʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʘʢʫʫʤʘ ʥʘ ʧʝʨʚʳʭ ʝʝ 

ʵʪʘʧʘʭ, ʥʘʯʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʩʦʮʠʫʤʘ ʩʪʘʣʘ çʧʦʜʦʟʨʠʪʝʣʴʥʦʩʪʴè ð ʢʘʢ ʨʝʘʢʮʠʷ ʚʨʘʞʜʝʙʥʦʩʪʠ 

ʠ ʘʛʨʝʩʩʠʠ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʝʜʦʚʝʨʠʷ ʢ ʠʩʪʦʯʥʠʢʘʤ ʠ ʢ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʜʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʩʧʠʨʦʣʦʛʠʯʝʩʢʠʭ ʚʝʨʩʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʬʦʙʠʡ, ʦ ʥʘʥʝʩʝʥʠʠ ʚʨʝʜʘ.  

ʂʘʢ ʟʘʱʠʪʘ ʦʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʠ ʚʠʪʘʣʴʥʦʛʦ ʩʪʨʘʭʘ ʧʦʷʚʠʣʘʩʴ çʢʦʩʚʝʥʥʘʷ 

ʘʛʨʝʩʩʠʷè, ʠʟʞʠʚʘʶʱʘʷ ʜʘʥʥʳʡ ʩʪʨʘʭ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʭ çʚʠʥʦʚʥʠʢʦʚè 

ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʚʚʦʜʷʱʠʝ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ 

ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʞʠʤʦʤ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʀɿ ʠ ʜʨ., ʥʘ ʙʣʠʟʢʠʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʤʦʤʝʥʪ ʩʘʤʦʠʟʦʣʷʮʠʠ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʦʤʘ, ʩʦʩʣʫʞʠʚʮʝʚ ʠ ʜʨ., ʘ ʪʘʢʞʝ ʥʝ 

ʠʤʝʶʱʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʛʨʝʩʩʠʷ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʠʥʪʝʨʝʩʝ ʢ ʢʨʠʤʠʥʘʣʴʥʳʤ ʩʚʦʜʢʘʤ, 

ʬʠʣʴʤʘʤ ʫʞʘʩʦʚ,  ʩʚʝʜʝʥʠʷʤ ʦ ʩʤʝʨʪʥʦʩʪʠ ʠ ʜʨ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʨʝʘʢʮʠʝʡ ʧʩʠʭʠʢʠ ʩʪʘʣ çʥʝʛʘʪʠʚʠʟʤè ï 

ʦʧʧʦʟʠʮʠʦʥʥʦʩʪʴ ʚ ʧʦʚʝʜʝʥʠʠ ʚ ʯʘʩʪʠ ʥʝʧʨʠʷʪʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ 

ʩʦʮʠʘʣʴʥʳʭ ʥʦʨʤ ð ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʤ, ʜʦ ʘʢʪʠʚʥʦʡ ʙʦʨʴʙʳ ʧʨʦʪʠʚ ʥʠʭ 

(COVID-ʜʠʩʩʠʜʝʥʪʳ, ʦʧʧʦʟʠʮʠʦʥʥʳʝ ʣʠʜʝʨʳ ʠ ʉʄʀ).  
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ʇʠʢʦʚʳʤ ʧʨʦʷʚʣʝʥʠʝʤ çʥʝʛʘʪʠʚʠʟʤʘè ʩʪʘʣʘ ʚʝʨʙʘʣʴʥʘʷ ʘʛʨʝʩʩʠʷ, ʚʳʨʘʞʝʥʥʘʷ ʥʘ 

ʣʠʯʥʳʭ ʩʪʨʘʥʠʮʘʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʧʨʝʩʩʳ, ʚ ʨʝʧʦʨʪʘʞʘʭ ʖ-ʪʫʙ ʢʘʥʘʣʦʚ,  ʘ ʪʘʢʞʝ ʚ ʞʠʚʦʤ ʦʙʱʝʥʠʠ ʢʘʢ ʩ 

ʙʣʠʟʢʠʤʠ, ʪʘʢ ʠ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʧʦʣʠʮʠʠ ʠ ʪ.ʧ. ɺʳʩʰʘʷ ʩʪʝʧʝʥʴ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʘʛʨʝʩʩʠʠ ʦʙʥʘʨʫʞʠʣʘʩʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʢʘʥʜʠʨʫʝʤʳʭ 

ʩʣʦʛʘʥʘʭ ʠ ʩʦʜʝʨʞʘʥʠʠ ʧʣʘʢʘʪʦʚ ʫʯʘʩʪʥʠʢʦʚ ʟʘʧʨʝʱʝʥʥʳʭ ʥʘ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʧʨʦʪʝʩʪʥʳʭ 

ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ɼʣʷ ʧʝʨʝʞʠʚʰʠʭ ʧʦʪʝʨʶ ʙʣʠʟʢʠʭ, ʘ ʪʘʢʞʝ ʧʝʨʝʥʝʩʰʠʭ ʟʘʙʦʣʝʚʘʥʠʝ ʠ ʚʳʞʠʚʰʠʭ, ʜʣʷ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʚʳʨʘʞʝʥʠʷ ʘʫʪʦʘʛʨʝʩʩʠʠ ʩʪʘʣʦ ʯʫʚʩʪʚʦ ʚʠʥʳ, 

ʫʩʫʛʫʙʣʷʶʱʝʝʩʷ ʚ ʩʣʫʯʘʝ ʛʠʙʝʣʠ ʙʣʠʟʢʠʭ ʦʪ COVID-19, ʩʤʝʨʪʝʡ ʧʘʮʠʝʥʪʦʚ ʠ ʪ. ʧ., 

ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʩʝʥʪʝʥʮʠʷʭ ʦ ʩʝʙʝ: ʷ ʥʝ ʩʧʘʩ, ʷ ʷʚʣʷʶʩʴ ʧʣʦʭʠʤ ʯʝʣʦʚʝʢʦʤ, ʷ ʥʝ ʜʦʩʪʦʠʥ 

ʞʠʪʴ ʠ ʜʨ. [103ï109], ʦʙʠʜʘ ð ʟʘʚʠʩʪʴ ʠ ʥʝʥʘʚʠʩʪʴ ʢ ʦʢʨʫʞʘʶʱʠʤ ʟʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʠ 

ʚʳʤʳʰʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʆʙʣʘʜʘʷ ʢʫʤʫʣʷʪʠʚʥʳʭ ʵʬʬʝʢʪʦʤ, ʣʘʪʝʥʪʥʘʷ ʘʛʨʝʩʩʠʷ ʧʨʠʚʝʣʘ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ çʨʘʟʜʨʘʞʝʥʠʷè ʢʘʢ ʬʦʨʤʳ ʚʨʘʞʜʝʙʥʦʩʪʠ ʠ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʦʷʚʣʝʥʠʶ 

ʥʝʛʘʪʠʚʥʳʭ ʯʫʚʩʪʚ ʧʨʠ ʤʘʣʝʡʰʝʤ ʚʦʟʙʫʞʜʝʥʠʠ ʠ ʥʘʣʠʯʠʠ ʧʦʚʦʜʘ (ʚʩʧʳʣʴʯʠʚʦʩʪʴ, ʛʨʫʙʦʩʪʴ). 

ɺʦʚʣʝʯʝʥʠʝ ʚ ʨʝʘʢʮʠʶ ʨʘʟʜʨʘʞʝʥʠʷ ʧʨʠʚʝʣʦ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʨʦʪʝʩʪʥʳʤ ʚʠʜʝʦ-

ʚʳʩʪʫʧʣʝʥʠʷʤ ʠ ʧʫʙʣʠʢʘʮʠʷʤ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʪʘʢʞʝ ʢ ʢʦʥʬʨʦʥʪʠʨʫʶʱʠʤ 

ʜʝʡʩʪʚʠʷʤ [114] ʧʦ ʩʫʙʲʝʢʪʠʚʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠʤʳʤ ʜʣʷ ʣʠʮʘ ʠʣʠ ʠʤʝʶʱʠʤ 

ʮʝʥʥʦʩʪʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʩʤʳʩʣ ʧʦʚʦʜʘʤ [29], ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʟʘʧʨʝʱʝʥʥʳʤ ʤʘʩʩʦʚʳʤ ʘʢʮʠʷʤ ʚ 

ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʠ ʘʧʦʛʝʝʤ ʢʫʤʫʣʷʮʠʠ ʘʛʨʝʩʩʠʠ ʩʪʘʣ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ çʬʠʟʠʯʝʩʢʦʡ 

ʘʛʨʝʩʩʠʠè ð ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʦʭʨʘʥʳ ʧʨʘʚʦʧʦʨʷʜʢʘ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ, ʚʳʣʠʚʰʠʡʩʷ ʚ ʧʦʛʨʦʤʳ, ʥʘʥʝʩʝʥʠʝ ʪʷʞʢʠʭ ʪʝʣʝʩʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʚ ʫʙʠʡʩʪʚʘ 

ð ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʦʩʦʙʦʡ ʞʝʩʪʦʢʦʩʪʴʶ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʉʐɸ, ʘ ʪʘʢʞʝ ʣʝʪʘʣʴʥʳʝ ʩʣʫʯʘʠ 

ʜʦʤʘʰʥʝʛʦ ʥʘʩʠʣʠʷ ʠ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ).  

ʅʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦʙ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʘʥʜʝʤʠʠ ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. ʆʥʘ 

ʧʨʦʚʦʮʠʨʫʝʪ ʧʘʥʠʢʫ, ʦʜʥʘʢʦ ʙʝʛʩʪʚʦ ʢʘʢ ʨʝʘʢʮʠʷ ʥʝʚʦʟʤʦʞʥʦ. ɺ ʩʠʣʫ ʯʝʛʦ ʤʘʩʩʦʚʘʷ ʘʛʨʝʩʩʠʷ 

ʤʦʞʝʪ ʩʪʘʪʴ ʟʘʢʦʥʦʤʝʨʥʳʤ ʵʪʘʧʦʤ ʧʘʥʠʢʠ ʠ ʤʘʩʩʦʚʦʡ ʪʨʘʚʤʠʨʫʶʱʝʡ ʩʠʪʫʘʮʠʠ. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʆʣʴʰʘʥʩʢʠʡ, ʩʨʘʚʥʠʚʘʷ ʜʚʝ ʨʝʘʢʮʠʠ, ʧʘʥʠʢʘ ð çʵʪʦ ʵʤʦʮʠʦʥʘʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʥʘ ʧʫʛʘʶʱʠʡ ʩʪʠʤʫʣ, ʩʚʷʟʘʥʥʘʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʦ ʩʪʨʘʭʦʤ ʠ ʞʝʣʘʥʠʝʤ ʠʟʙʝʞʘʪʴ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʩʪʨʘʭʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʘʥʠʢʠ, ʘʛʨʝʩʩʠʷ ð ɻ ʪʦ ʜʝʡʩʪʚʝʥʥʘʷ 

ʨʝʘʢʮʠʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʧʝʨʝʞʠʚʘʥʠʝ ʥʝʧʨʝʦʜʦʣʠʤʦʩʪʠ ʢʘʢʠʭ-ʪʦ ʙʘʨʴʝʨʦʚ, ʤʝʰʘʶʱʠʭ 

ʜʦʩʪʠʞʝʥʠʶ ʮʝʣʠ. ɽʩʣʠ ʧʘʥʠʢʘ ð ʩʧʦʩʦʙ ʧʘʩʩʠʚʥʦʡ ʩʘʤʦʟʘʱʠʪʳ, ʪʦ ʘʛʨʝʩʩʠʷ, ʥʘʧʨʦʪʠʚ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ ʥʘʧʘʜʝʥʠʷ. ʇʘʥʠʯʝʩʢʘʷ ʪʦʣʧʘ ʦʟʘʙʦʯʝʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʩʘʤʦʫʩʧʦʢʦʝʥʠʝʤ. ɸʛʨʝʩʩʠʚʥʘʷ ʪʦʣʧʘ ʦʟʘʙʦʯʝʥʘ ʜʦʩʪʠʞʝʥʠʝʤ ʩʚʦʠʭ ʮʝʣʝʡ ʠ çʥʘʢʘʟʘʥʠʝʤè 

ʪʝʭ, ʢʪʦ ʩʪʦʠʪ, ʧʦ ʝʝ ʤʥʝʥʠʶ, ʥʘ ʧʫʪʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ. ʏʘʩʪʦ ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʥʝʰʥʠʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʧʦʨʦʞʜʘʪʴ ʢʘʢ ʧʘʥʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʘʛʨʝʩʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ. ʕʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʣʶʜʠè [49]. 

ɼʣʷ ʤʘʩʩʦʚʦʡ ʘʛʨʝʩʩʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʝ [49] ʦʥʘ 

ʩʪʠʭʠʡʥʘ, ʠʤʝʝʪ çʮʠʨʢʫʣʷʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨè (ʵʬʬʝʢʪ ʢʨʫʞʝʥʠʷ, ʧʦʚʪʦʨʝʥʠʷ, ʨʝʧʣʠʢʘʮʠʠ),  ʥʝ 

ʧʦʜʯʠʥʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʦʮʝʥʢʘʤ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʠʤʝʝʪ 

ʧʦʚʳʰʝʥʥʳʡ ʜʠʥʘʤʠʟʤ ʠ ʚʳʩʦʢʠʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʥʘʢʘʣ (ʵʤʦʮʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ð 

ʛʥʝʚ, ʚʨʘʞʜʝʙʥʦʩʪʴ, ʥʝʥʘʚʠʩʪʴ ʠ ʜʨ.), ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʥʦʥʠʤʥʦʩʪʴʶ (ʘ ʟʥʘʯʠʪ, 

ʙʝʟʥʘʢʘʟʘʥʥʦʩʪʴʶ) ʫʯʘʩʪʥʠʢʦʚ, ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʠʤʝʝʪ ʣʠʜʝʨʘ-ʟʘʯʠʥʱʠʢʘ (ʧʦ ʤʝʨʝ ʨʦʩʪʘ 
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ʠʤʧʫʣʴʩʠʚʥʦʩʪʠ ʠ ʥʘʢʘʣʘ ʪʝʨʷʶʱʝʛʦ ʩʚʦʶ ʨʦʣʴ ʠ ʚʣʠʷʥʠʝ ʥʘ ʪʦʣʧʫ), ʝʝ ʧʨʠʯʠʥʦʡ ʩʪʘʥʦʚʠʪʩʷ 

ʚʥʫʪʨʝʥʥʝʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʞʠʚʘʥʠʝʤ ʥʝʧʨʝʦʜʦʣʠʤʦʩʪʠ ʩʠʪʫʘʮʠʠ, 

ʙʣʦʢʠʨʦʚʘʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʜʝʬʠʥʠʨʫʝʪʩʷ ʢʘʢ çʤʘʩʩʦʚʳʝ ʚʨʘʞʜʝʙʥʳʝ ʜʝʡʩʪʚʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʠʯʠʥʝʥʠʝ ʩʪʨʘʜʘʥʠʷ, ʬʠʟʠʯʝʩʢʦʛʦ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʜʘ ʠʣʠ 

ʫʱʝʨʙʘ ʣʠʙʦ ʜʘʞʝ ʥʘ ʫʥʠʯʪʦʞʝʥʠʝ ʜʘʥʥʦʡ ʤʘʩʩʦʡ (ʪʦʣʧʦʡ) ʜʨʫʛʠʭ ʣʶʜʝʡ ʠʣʠ ʦʙʱʥʦʩʪʝʡè 

[53]. ʂʘʢ ʦʪʤʝʯʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʤʘʩʩʦʚʦʡ ʧʩʠʭʦʣʦʛʠʠ ʠ ʠʜʝʦʣʦʛʠʠ ʪʝʨʨʦʨʘ ʆʣʴʰʘʥʩʢʠʡ, 

çʝʩʣʠ ʚʦʡʥʳ ʦʙʳʯʥʦ ʚʝʣʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʘʨʤʠʠ, ʪʦ ʚʦʩʩʪʘʥʠʷ ʠ ʨʝʚʦʣʶʮʠʠ ʩʦʚʝʨʰʘʣʠ 

ʠʤʝʥʥʦ ʘʛʨʝʩʩʠʚʥʳʝ ʪʦʣʧʳ <é> ɽʩʣʠ ʞʝ ʘʛʨʝʩʩʠʷ ʙʣʦʢʠʨʦʚʘʥʘ, ʩʧʠʨʘʣʴ ʝʝ ʧʨʠʥʠʤʘʝʪ ʝʱʝ 

ʙʦʣʝʝ ʢʨʫʪʫʶ ʬʦʨʤʫ, ʚʟʨʳʚ ʥʘʩʠʣʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʠʯʠʥʘʤ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ, ʧʨʠʦʙʨʝʪʘʷ ʧʦʜʯʘʩ ʵʢʩʪʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʢʦʛʜʘ ʚʦʩʩʪʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʜʣʷ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʩʘʤʦʮʝʣʴʶè [49]. 

ʋʩʣʦʚʠʷʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʦʚʦʡ ʘʛʨʝʩʩʠʠ ʷʚʣʷʶʪʩʷ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʩʠʭʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ), ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ (ʦʙʱʝʝ ʦʱʫʱʝʥʠʝ ʬʨʫʩʪʨʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʡ ʧʦʚʦʜ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʡ ʦʱʫʱʝʥʠʝ ʙʝʟʥʘʜʝʞʥʦʩʪʠ), ʩʠʪʫʘʮʠʦʥʥʳʝ 

(ʥʘʣʠʯʠʝ ʣʠʜʝʨʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʦʱʫʱʝʥʠʝ ʙʝʟʥʘʜʝʞʥʦʩʪʠ, ʠ ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʚʠʥʦʚʥʳʭ 

ʚ ʥʝʡ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʷʚʣʝʥʠʷ ʘʛʨʝʩʩʠʠ), ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʘ ʘʛʨʝʩʩʠʠ 

(ʩʠʤʚʦʣʘ ʚʣʘʩʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʫʛʥʝʪʘʪʝʣʷ ʠ ʪ. ʧ.), ʘ ʪʘʢʞʝ ʧʨʦʚʦʢʘʮʠʦʥʥʳʝ ʜʝʡʩʪʚʠʷ, 

ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʘʛʨʝʩʩʠʶ [49]. 

ʈʘʟʣʠʯʘʶʪʩʷ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʚʝʜʝʥʠʷ ʵʢʩʧʨʝʩʩʠʚʥʘʷ (ʫʩʪʨʘʰʘʶʱʝ-ʘʛʨʝʩʩʠʚʥʦʝ 

ʧʦʚʝʜʝʥʠʝ), ʠʤʧʫʣʴʩʠʚʥʦ-ʚʦʣʥʦʦʙʨʘʟʥʘʷ (ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʘʷ ʩʣʫʯʘʡʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʚʥʝʟʘʧʥʘʷ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʚ ʚʠʜʝ çʧʨʠʣʠʚʦʚè ʠ çʦʪʣʠʚʦʚè), ʘʬʬʝʢʪʠʚʥʘʷ (çʘʛʨʝʩʩʠʚʥʳʡ 

ʘʞʠʦʪʘʞè, ʥʝ ʠʤʝʶʱʠʡ ʧʦʚʦʜʘ ʠ ʮʝʣʝʡ, ʥʦ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʦʙʠʣʠʝ ʞʝʨʪʚ), ʚʨʘʞʜʝʙʥʘʷ 

(ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ-ʦʩʦʟʥʘʥʥʦʝ ʥʘʥʝʩʝʥʠʝ ʚʨʝʜʘ ʜʨʫʛʦʤʫ, ʟʘʤʘʩʢʠʨʦʚʘʥʥʦʝ ʧʦʜ ʩʪʠʭʠʡʥʦʝ 

ʧʦʚʝʜʝʥʠʝ ʪʦʣʧʳ) ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ (ʢʘʢ ʩʧʦʩʦʙ ʜʦʩʪʠʞʝʥʠʷ ʥʝʡʪʨʘʣʴʥʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʮʝʣʠ, ʟʘʤʘʩʢʠʨʦʚʘʥʘ ʧʦʜ ʩʪʠʭʠʡʥʦʝ ʧʦʚʝʜʝʥʠʝ ʪʦʣʧʳ) ʤʘʩʩʦʚʘʷ ʘʛʨʝʩʩʠʷ [49]. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʥʘʣʠʟ ʢʦʥʪʝʥʪʘ 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʨʘʟʮʳ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪʘ ʘʧʨʝʣʷ ï ʠʶʣʷ 2020 ʛʦʜʘ ʠ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʝʛʦ ʚʦʟʤʦʞʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʩʦʮʠʫʤʘ.  

ɺʘʞʥʝʡʰʝʡ ʮʝʣʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʯʘʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʮʠʫʤ ʚ ʧʝʨʠʦʜ 

ʧʘʥʜʝʤʠʠ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳʪʴ ʩʦʭʨʘʥʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʪʠʧʘ ʨʝʘʢʮʠʡ ʠ ʧʦʚʝʜʝʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʥʪʝʥʪ ʤʦʛ ʢʘʢ ʥʘʨʘʱʠʚʘʪʴ ʧʘʥʠʢʫ, ʪʘʢ ʠ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʚ ʨʫʩʣʝ 

ʧʦʜʜʝʨʞʢʠ ʦʜʥʦʛʦ ʠʟ ʪʠʧʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʢʦʧʠʥʛ-ʩʪʨʘʪʝʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʨʘʞʜʝʙʥʦʩʪʠ ʠ ʘʛʨʝʩʩʠʠ. 

ʆʜʥʠʤ ʠʟ ʦʯʝʚʠʜʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʦʮʠʫʤʘ ʩʪʘʣʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʥʘ ʣʠʯʥʦʤ, ʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʪʨʘʪʝʛʠʡ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ: ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ ʠ ʥʘʥʦʩʠʤʦʡ ʝʶ ʪʨʘʚʤʦʡ ʧʨʦʱʝ ʩʧʨʘʚʠʪʴʩʷ, ʝʩʣʠ ʦʙʣʘʜʘʪʴ 

ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʠʭ ʜʠʥʘʤʠʢʝ, 

ʦʪʩʶʜʘ ð ʥʘʙʣʶʜʘʝʤʳʡ ʚ ʧʝʨʚʳʝ ʤʝʩʷʮʳ ʧʘʥʜʝʤʠʠ ʠ ʩʘʤʦʠʟʦʣʷʮʠʠ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʧʝʨʝʜʘʯʘʤ ʠ ʢʦʥʪʝʥʪʫ ʦ COVID-19. ʉʪʨʘʪʝʛʠʶ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʬʝʜʝʨʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ [52, 102, 115ï

116], ʥʝʢʦʪʦʨʳʭ ʞʫʨʥʘʣʠʩʪʦʚ. ʇʦʤʠʤʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʘʤʦʤ ʚʠʨʫʩʝ ʠ ʜʠʥʘʤʠʢʝ ʧʘʥʜʝʤʠʠ, 

ʢʣʶʯʝʚʦʡ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʯʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʙʳʣʘ ʩʪʨʘʪʝʛʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʞʠʚʘʥʠʝ. ɼʘʥʥʫʶ ʧʦʚʝʩʪʢʫ 

ʧʦʜʜʝʨʞʠʚʘʣʠ ʢʘʢ ʬʝʜʝʨʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. ɼʘʥʥʳʝ ʪʨʘʥʩʣʷʮʠʠ ʚ ʧʝʨʠʦʜ 
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ʢʘʨʘʥʪʠʥʦʚ ʠ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʦʛʨʦʤʥʦʡ ʯʘʩʪʠ ʛʨʘʞʜʘʥ ʚ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʜʦʤʘ ʦʙʣʘʜʘʣʠ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʠ ʥʘʙʠʨʘʣʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʦʩʤʦʪʨʦʚ. 

ʇʦʩʨʝʜʩʪʚʦʤ ʜʘʥʥʳʭ ʪʨʘʥʩʣʷʮʠʡ ʧʨʝʦʜʦʣʝʚʘʣʦʩʴ ʢʫʣʴʪʫʨʥʦʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʦʪʯʫʞʜʝʥʠʝ, 

ʷʚʣʷʶʱʝʝʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʥʠʤ ʠʟ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʆʉʈ ʠ ʇʊʉʈ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʳ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ 

ʦʙʱʝʥʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʙʳʣʘ ʧʦʜʭʚʘʯʝʥʘ ʠ ʨʦʩʩʠʡʩʢʠʤʠ ʙʣʦʛʝʨʘʤʠ [114], ʦʜʥʘʢʦ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ-ʵʢʩʧʘʪʨʠʘʥʪʦʚ, ʩʦʟʜʘʚʘʚʰʠʭ ʥʝʡʪʨʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʨʝʧʦʨʪʘʞʠ, ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʢʦʥʪʝʥʪ ʠʤʝʣ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʡ ʧʨʦʪʝʩʪʥʳʡ ʦʪʪʝʥʦʢ: ʯʘʩʪʦ ʚ 

ʥʝʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʩʪʘʥʦʚʢʘ ʥʘ ʜʝʤʦʥʩʪʨʘʮʠʶ ʥʝʧʦʚʠʥʦʚʝʥʠʷ ʚʚʝʜʝʥʥʳʤ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ ʤʝʨʘʤ ʠʣʠ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʫʶ, ʥʝ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʫʶ ʢʦʥʩʪʘʪʘʮʠʶ 

ʘʙʩʫʨʜʥʦʩʪʠ ʜʘʥʥʳʭ ʤʝʨ, ʟʚʫʯʘʣʘ ʦʙʩʮʝʥʥʘʷ ʣʝʢʩʠʢʘ ʠ ʪ. ʧ. 

ʏʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʙʳʣʘ ʧʨʠʩʫʱʘ ʩʪʨʘʪʝʛʠʷ  ʠʟʙʝʛʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʨʠʮʘʥʠʷ 

ʧʘʥʜʝʤʠʠ. ɽʝ ʧʦʜʜʝʨʞʠʚʘʣʠ ʠ ʥʝʢʦʪʦʨʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʩʪʘʨʘʷʩʴ 

ʩʥʠʟʠʪʴ ʧʘʥʠʢʫ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʝʤ ʟʘʤʘʣʯʠʚʘʥʠʷ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ 

ʙʳʣʘ, ʢ ʩʦʞʘʣʝʥʠʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʧʦʥʠʤʘʥʠʷ ʣʠʯʥʳʭ ʠ 

ʤʘʩʩʦʚʳʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʚ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ, ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 

ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʦʛʦ ʢʦʧʠʥʛʘ, ʘ ʠʤʝʥʥʦ ð ʧʦʜʜʝʨʞʢʫ ʚ ʩʦʮʠʫʤʝ ʨʝʘʢʮʠʡ ʚʨʘʞʜʝʙʥʦʩʪʠ ʠ 

ʘʛʨʝʩʩʠʠ, ʦʙʠʜʳ [29]. ɺʤʝʩʪʦ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʥʘʩʝʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦʚʝʜʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʘʭ, ʤʥʦʛʠʤʠ ʧʨʦʪʝʩʪʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʨʝʘʣʠʟʦʚʳʚʘʣʘʩʴ ʩʪʨʘʪʝʛʠʷ çʧʦʠʩʢʘ ʚʠʥʦʚʘʪʦʛʦè, ʢʦʥʢʨʝʪʥʦ ð ʥʘʩʝʣʝʥʠʝ, 

ʧʦʜʚʝʨʞʝʥʥʦʝ ʝʞʝʜʥʝʚʥʦʡ ʤʘʩʩʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʪʘʢʝ, ʩʥʘʙʞʘʣʦʩʴ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦ ʥʝʥʘʜʣʝʞʘʱʝʤ, ʫʛʨʦʞʘʶʱʝʤ ʞʠʟʥʠ ʛʨʘʞʜʘʥ, ʧʦʚʝʜʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠ 

ʮʝʣʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʫʯʨʝʞʜʝʥʠʡ [30]. ɼʘʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚʦ 

ʤʥʦʛʦʤ ʬʦʨʤʠʨʦʚʘʣʘ ʪʨʝʪʠʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʧʘʥʠʢʠ ð ʝʝ ʧʨʝʣʦʤʣʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʡ ʧʨʦʪʝʩʪ. 

ɿʘ ʨʫʙʝʞʦʤ ʘʛʨʝʩʩʠʷ, ʫʩʠʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʳʣʠʣʘʩʴ ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʚʦʣʥʝʥʠʷ ʠ ʧʦʛʨʦʤʳ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʘʢʮʠʷ ʚʨʘʞʜʝʙʥʦʩʪʠ ʙʳʣʘ 

ʘʜʨʝʩʦʚʘʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʨʛʘʥʘʤ ʩʫʙʲʝʢʪʦʚ ʌʝʜʝʨʘʮʠʠ, ʚʚʦʜʠʚʰʠʭ ʤʝʨʳ ʦʛʨʘʥʠʯʝʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʢʦʥʪʘʢʪʦʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩʘ, ʤʝʜʠʮʠʥʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ [30]. 

ʅʘʙʣʶʜʝʥʠʝ ʥʘʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʦʡ ʠ ʢʦʥʪʝʥʪʦʤ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ (ʤʘʨʪ-ʘʧʨʝʣʴ 2020 ʛ., ʨʫʩʩʢʦʷʟʳʯʥʳʝ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ) 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʉʄʀ, ʚʝʜʫʱʠʝ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʘʥʠʢʠ ʠ 

ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠ ʧʨʠʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʙʝʞʘʪʴ 

ʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʢʦʤʧʣʘʝʥʩ ʩʦʮʠʫʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʜʠʮʠʥʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʩʥʠʟʠʪʴ ʯʠʩʣʦ ʞʝʨʪʚ ʧʘʥʜʝʤʠʠ ʠ ʥʝʛʘʪʠʚʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ.  

ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʜʚʘ ʧʦʜʭʦʜʘ, ʚʝʜʫʱʠʭ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ ʠ ʧʨʦʪʝʩʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ:  

1) ʫʪʘʠʚʘʥʠʝ (ʢʦʧʠʥʛ ʠʟʙʝʛʘʥʠʷ) ð ʜʘʝʪ ʨʦʩʪ ʢʦʥʩʧʠʨʦʣʦʛʠʯʝʩʢʠʭ ʪʝʦʨʠʡ, ʧʦʚʳʰʘʝʪ 

ʪʨʝʚʦʛʫ ʚ ʩʚʷʟʠ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʙʫʜʫʱʝʛʦ;  

2) ʩʦʟʜʘʥʠʝ ʠʥʬʦʧʦʚʦʜʦʚ ʠ ʩʝʥʩʘʮʠʡ ʚ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ (ʧʨʦʝʢʮʠʷ, 

ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʡ ʢʦʧʠʥʛ) ð ʥʝʛʘʪʠʚʥʘʷ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʧʦʚʝʩʪʢʘ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʧʨʝʜʝʣʝʥʳ  ʠ ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʧʘʥʠʢʠ, ʘ ʠʤʝʥʥʦ:  

1) ʚʠʜʝʦʨʝʧʦʨʪʘʞʠ ʙʣʦʛʝʨʦʚ-ʦʯʝʚʠʜʮʝʚ (ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʟʘ ʨʫʙʝʞʦʤ, ʚ 

ʦʯʘʛʘʭ ʧʘʥʜʝʤʠʠ, ʥʘʧʨʠʤʝʨ: ʚ ʉʐɸ (ʅʴʶ-ʁʦʨʢ), ʀʪʘʣʠʷ (ʄʠʣʘʥ, ʂʦʤʦ ʠ ʜʨ.) [55ï69, 91ï94, 

110ï113, 117ï121],  
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2) ʪʝʢʩʪʦʚʳʝ ʠʥʪʝʨʥʝʪ-ʜʥʝʚʥʠʢʠ ʧʘʮʠʝʥʪʦʚ-ʦʯʝʚʠʜʮʝʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ), ʧʝʨʝʞʠʚʘʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʝ [24];  

3) ʪʝʢʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ð ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʚʨʘʯʝʡ / ʨʝʧʦʨʪʘʞʠ ʞʫʨʥʘʣʠʩʪʦʚ ʧʦ ʠʪʦʛʘʤ 

ʨʘʙʦʪʳ ʚʨʘʯʝʡ (ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ) ʦ ʪʝʯʝʥʠʠ ʧʘʥʜʝʤʠʠ ʠ ʦ ʩʣʫʯʘʷʭ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʦ ʩʪʨʘʪʝʛʠʠ ʚʳʞʠʚʘʥʠʷ [22, 103, 109].  

4) ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʜʝʦʢʦʥʪʝʥʪ ʚʨʘʯʝʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʚʢʣʶʯʘʶʱʠʡ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ 

ʦ ʪʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʤʝʨʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤ 

ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʥʘʩʝʣʝʥʠʷ [115ï116, 122ï123]. 

5) ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʬʠʣʴʤʳ ʦ ʧʘʥʜʝʤʠʷʭ ʧʨʦʰʣʦʛʦ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʝʩʧʝʮʠʘʣʠʩʪʫ 

ʫʚʠʜʝʪʴ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʠ ʠʩʭʦʜʘ ʧʘʥʜʝʤʠʡ ʠ ʪʝʤ ʩʘʤʳʤ ʩʥʠʟʠʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ 

ʙʫʜʫʱʝʛʦ [119ï120]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʢʮʠʷ ʥʘ ʪʝ ʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʟʥʘʯʠʤʳ ʚ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʩʪʨʦʛʠʭ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ ʠ ʧʦʩʣʝ ʠʭ ʟʘʚʝʨʰʝʥʠʷ, ʤʝʥʷʣʘʩʴ. 

ʊʘʢ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʢʦʥʪʝʥʪʘ (ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʟʘʱʠʪʝ ʦʪ ʪʨʘʚʤʠʨʫʶʱʝʡ 

ʩʠʪʫʘʮʠʠ ʯʝʨʝʟ ʨʘʮʠʦʥʘʣʠʟʘʮʠʶ) ʜʣʷ ʟʨʠʪʝʣʝʡ ʠ ʯʠʪʘʪʝʣʝʡ ʩʥʠʟʠʣʘʩʴ. ʈʝʧʦʨʪʘʞʠ ʙʣʦʛʝʨʦʚ, 

ʚʨʘʯʝʡ ʠ ʞʫʨʥʘʣʠʩʪʦʚ ʦ COVID-19 ʩʪʘʣʠ ʤʝʥʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʅʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʚʳʩʪʫʧʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʦʠʟʦʰʝʜʰʝʛʦ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ 

ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʧʘʥʜʝʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʝʞʝʜʥʝʚʥʦʡ ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʦ ʤʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʇʊʉʈ ʤʝʩʪʦ ʧʝʨʚʠʯʥʦʛʦ ʘʞʠʪʠʨʦʚʘʥʥʦʛʦ ʠʩʧʫʛʘ ʠ ʧʘʥʠʢʠ ʢʘʢ 

ʨʝʘʢʮʠʠ ʥʘ ʵʢʩʪʨʝʤʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʟʘʥʷʣʠ ʘʥʛʝʜʦʥʠʷ, ʜʠʩʬʦʨʠʷ, ʘʧʘʪʠʷ, ʘʥʘʨʭʠʯʝʩʢʠʝ 

ʥʘʩʪʨʦʝʥʠʷ, COVID-ʜʠʩʩʠʜʝʥʪʩʪʚʦ. 

ʇʩʠʭʠʢʘ ʩʫʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ çʚʳʪʝʩʥʠʣʘè, ʣʠʢʚʠʜʠʨʦʚʘʣʘ ʪʷʞʝʣʳʝ 

ʚʦʩʧʦʤʠʥʘʥʠʷ.  

ɹʘʨʴʝʨ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʚʠʪʘʣʴʥʦʡ ʫʛʨʦʟʝ ʧʦʚʳʩʠʣʩʷ, ʪʝʥʜʝʥʮʠʷ ʝʞʝʜʥʝʚʥʦ 

ʧʝʨʝʞʠʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʚʠʪʘʣʴʥʳʡ ʩʪʨʘʭ ʚ ʩʦʮʠʫʤʝ ʩʥʠʟʠʣʘʩʴ. ɼʘʥʥʳʝ ʬʘʢʪʳ ʷʚʣʷʶʪʩʷ 

ʫʛʨʦʞʘʶʱʠʤʠ: ʚ ʩʣʫʯʘʝ ʥʘʩʪʫʧʣʝʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʙʫʜʫʱʝʤ ʤʦʙʠʣʠʟʘʮʠʷ 

ʥʘʩʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʧʠʩʘʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʝ ʙʫʜʝʪ ʪʘʢʦʡ 

ʘʢʪʠʚʥʦʡ. 

ɺʠʪʘʣʴʥʳʡ ʩʪʨʘʭ ʩʤʝʥʠʣʩʷ ʤʝʥʝʝ ʩʠʣʴʥʳʤ, ʥʦ ʟʥʘʯʠʤʳʤ ʩʪʨʘʭʦʤ ʬʠʥʘʥʩʦʚʦʡ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ (ʩʚʷʟʘʥʥʦʡ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʙʠʟʥʝʩʘ ʠ ʜʨ.), ʤʦʪʠʚʦʤ çʧʦʠʩʢʘ ʚʠʥʦʚʥʦʛʦè ʚ 

ʧʝʨʝʞʠʪʳʭ ʠʩʧʳʪʘʥʠʷʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʦʩʪʫ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. 

ʊʦʥʘʣʴʥʦʩʪʴ ʨʝʧʦʨʪʘʞʝʡ ʙʣʦʛʝʨʦʚ-ʵʢʩʧʘʪʦʚ ʩʤʝʥʠʣʘʩʴ ʩ ʪʨʝʚʦʞʥʦ-ʵʤʦʪʠʚʥʦʡ ʥʘ 

ʢʨʠʪʠʯʝʩʢʠ-ʥʝʜʦʚʝʨʯʠʚʫʶ: ʝʩʣʠ ʨʘʥʝʝ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʝʧʦʨʪʘʞʝʡ ʙʳʣʠ ʩʶʞʝʪʳ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʜʠʢʪʫʝʤʳʭ ʚʣʘʩʪʷʤʠ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʦ ʚ 

ʠʶʥʝ-ʠʶʣʝ ʦʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ ʩʪʘʣʦ ʦʪʨʠʮʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʛʨʦʟʳ ʧʦʚʪʦʨʝʥʠʷ ʦʧʘʩʥʦʡ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʝʨʝʞʠʚʘʥʠʝ ʚʠʪʘʣʴʥʦʛʦ ʩʪʨʘʭʘ, ʧʘʥʠʢʠ (ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ð ʆʉʈ) ʟʘʥʷʣʦ ʦʢʦʣʦ 

2 ʤʝʩʷʮʝʚ, ʩʤʝʥʠʚʰʠʩʴ ʘʛʨʝʩʩʠʝʡ ʠ ʚʨʘʞʜʝʙʥʦʩʪʴʶ (ʩ ʤʦʪʠʚʘʤʠ ʢʦʥʬʨʦʥʪʘʮʠʠ: ʧʦʠʩʢ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʥʠʞʝʥʠʝ ʜʦʭʦʜʦʚ, ʨʘʟʨʫʰʝʥʠʝ ʙʠʟʥʝʩʘ ʠ ʜʨ.).  

ɺ ʧʨʦʪʝʩʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʤʝʩʪʦ ʨʘʟʞʠʛʘʶʱʠʭ ʩʪʨʘʭ ʨʝʧʦʨʪʘʞʝʡ ʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʠ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʦ ʣʝʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʟʘʥʷʣʠ ʩʶʞʝʪʳ ʦ ʧʘʥʜʝʤʠʠ 

ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʦʤ ʠʥʩʪʨʫʤʝʥʪʝ, ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʫʶʱʠʝ ʥʘ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʡ ʢʦʧʠʥʛ ʠ 

ʨʝʧʣʠʢʘʮʠʶ ʨʝʘʢʮʠʠ ʚʨʘʞʜʝʙʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ ʯʘʩʪʥʳʭ ʖ-ʪʫʙ ʢʘʥʘʣʘʭ ʠ ʚ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʉʄʀ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʠ, ʘ ʪʘʢʞʝ ʩʣʝʜʩʪʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʙʘʨʴʝʨʘ ʢ ʧʝʨʝʞʠʚʘʥʠʶ ʚʠʪʘʣʴʥʦʛʦ ʩʪʨʘʭʘ ʧʦʩʣʝ ʤʥʦʛʦʜʥʝʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʚʤʠʨʫʶʱʝʡ 

ʩʠʪʫʘʮʠʠ ʩʪʘʣ ʦʧʘʩʥʳʡ ʵʬʬʝʢʪ çʘʥʘʨʭʠʯʝʩʢʦʛʦè ʥʝ ʚʦʩʧʨʠʷʪʠʷ ʥʦʨʤ ʠ ʟʘʧʨʝʪʦʚ, ʧʨʠʥʷʪʳʭ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ. ʂ ʢʦʥʮʫ ʠʶʣʷ 2020 ʛʦʜʘ 

ʥʦʨʤʘʪʠʚʥʳʝ ʦʙʨʘʟʮʳ ʧʦʚʝʜʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʞʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ 

ʤʝʨʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʚ ʤʘʩʩʦʚʦʤ ʧʦʨʷʜʢʝ ʧʝʨʝʩʪʘʣʠ ʩʦʙʣʶʜʘʪʴʩʷ ʛʨʘʞʜʘʥʘʤʠ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ 

ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʨʦʩʪʦʤ ʚ ʩʦʮʠʫʤʝ ʘʢʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʚʨʘʞʜʝʙʥʦʩʪʠ. ʅʘ ʤʦʤʝʥʪ 

ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʥʘʜ ʩʪʘʪʴʝʡ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʙʳʣʠ ʚʚʝʜʝʥʳ ʤʝʨʳ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ. 

 

ɺʳʚʦʜʳ 

ʉʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʫʩʪʘʥʦʚʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ 

ʩʦʚʣʘʜʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ (ʢʘʢ ʠ ʟʥʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʤʘʩʩʦʚʦʡ ʧʘʥʠʢʠ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ) ʩʦ ʩʪʦʨʦʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʦʮʠʫʤʘ ʢʘʢ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʪʘʢ 

ʠ ʧʦʩʣʝ ʥʝʝ (ʦʪʣʦʞʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʧʩʠʭʦʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ).  

1. ɼʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʩʦʮʠʫʤʝ ʚ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʨʦʣʠ ʆʯʝʚʠʜʮʘ (ʫʯʘʩʪʥʠʢʘ ʩʦʙʳʪʠʡ) ʠ ʕʢʩʧʝʨʪʘ (ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʧʨʦʙʣʝʤʝ ʧʦ 

ʩʫʱʝʩʪʚʫ) ʠ ʜʠʢʪʫʝʤʳʝ ʠʤʠ ʦʙʨʘʟʮʳ ʟʜʦʨʦʚʴʝʩʙʝʨʝʛʘʶʱʝʛʦ ʧʦʚʝʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʙʝ ʨʦʣʠ 

ʜʦʣʞʥʳ ʠʩʧʦʣʥʷʪʴʩʷ ʥʝ ʉʪʦʨʦʥʥʠʤ ʥʘʙʣʶʜʘʪʝʣʝʤ ð ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʞʫʨʥʘʣʠʩʪʩʢʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʠʣʠ ʫʯʝʥʳʤ, ʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʫʯʘʩʪʥʠʢʦʤ ʩʦʙʳʪʠʡ ʚ ʨʦʣʠ ʨʷʜʦʚʦʛʦ ʚʨʘʯʘ ʠʣʠ 

ʧʘʮʠʝʥʪʘ. 

2. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ 

ʪʨʝʚʦʞʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʜʣʘʛʘʷ ʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʠʣʠ ʠʟʙʳʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʘʥʜʝʤʠʠ, ʥʦ ʥʝ ʧʨʝʜʣʘʛʘʷ ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝʥʠʷ ʠ ʥʦʨʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʭ ʧʘʥʠʢʫ. ɼʘʥʥʳʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʞʘʥʨ ʥʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʢʦʤʧʣʘʝʥʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʦʮʠʫʤʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʚʨʘʯʘ ʠʣʠ ʧʨʝʜʧʠʩʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ.  

3. ɸʩʪʝʥʠʟʠʨʦʚʘʥʥʳʡ ʯʠʪʘʪʝʣʴ ʠ ʟʨʠʪʝʣʴ ʚ ʧʝʨʠʦʜ ʧʘʥʠʢʠ ʥʫʞʜʘʝʪʩʷ ʢʘʢ ʚ 

ʦʬʠʮʠʘʣʴʥʳʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ, ʪʘʢ ʠ ʚ ʶʤʦʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʨʘʯʝʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ.  

4. ɺ ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʦʬʠʮʠʘʣʴʥʦ ʤʝʜʠʮʠʥʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʘʥʥʫʶ  

ʣʘʢʫʥʫ ʟʘʥʠʤʘʶʪ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʝ ʙʳʪʦʚʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ  ʨʝʮʝʧʪʳ ʠʟ ʩʬʝʨʳ  çʥʝʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳè, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʱʠʝ 

ʢʦʤʧʣʘʝʥʩ ʥʘʩʝʣʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʪʘʥʦʚʢʘʤ ʚʨʘʯʝʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʫʭʫʜʰʘʶʱʠʝ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. 

5. ʇʨʠʯʠʥʦʡ ʧʘʥʠʢʠ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʝʜʠʮʠʥʩʢʠʭ ʟʥʘʥʠʡ ʥʘʩʝʣʝʥʠʷ, 

ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʢʘ ʥʘ ʣʦʞʥʳʡ ʘʚʪʦʨʠʪʝʪ. ʕʪʦʪ ʬʘʢʪ ʚʳʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʘʝʥʩʘ ʢ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʚʨʘʯʝʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

6. ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʚ ʧʝʨʠʦʜ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʳʡ ʢʦʧʠʥʛ, ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʝʨʝʨʘʩʪʘʥʠʝ ʧʘʥʠʢʠ ʚ ʤʘʩʩʦʚʦʝ ʚʨʘʞʜʝʙʥʦʝ ʠ ʘʛʨʝʩʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ.  

7. ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʤʠ ʜʣʷ ʩʥʷʪʠʷ ʧʘʥʠʢʠ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʙʳʣʠ ʨʝʧʦʨʪʘʞʠ 

ʙʣʦʛʝʨʦʚ-ʦʯʝʚʠʜʮʝʚ (ʵʢʩʧʘʪʦʚ ï ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ, ʞʠʚʫʱʠʭ ʚ ʉʐɸ ʠʣʠ ɽʚʨʦʧʝ), ʠʥʪʝʨʥʝʪ-

ʙʣʦʛʠ ʚʨʘʯʘ ʠ ʪʝʣʝʞʫʨʥʘʣʠʩʪʘ ʜʦʢʪʦʨʘ ʂʦʤʘʨʦʚʩʢʦʛʦ, ʙʣʦʛ ʠ ʚʠʜʝʦʢʦʥʪʝʥʪ ʜʦʢʪʦʨʘ ʇʨʦʮʝʥʢʦ, 
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ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʘʟʤʝʱʘʚʰʠʡʩʷ ʥʘ ʧʣʘʪʬʦʨʤʘʭ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʄʦʩʢʚʳ. 

8. ʅʘ ʤʦʤʝʥʪ ʧʘʥʜʝʤʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʦʧʫʣʷʨʥʳʝ ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ ʠʟʜʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʥʘʩʝʣʝʥʠʶ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʚ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʪʨʝʩʩʦʤ ʠ 

ʧʩʠʭʠʯʝʩʢʦʡ ʪʨʘʚʤʦʡ. ʊʝʣʝʬʦʥ ʛʦʨʷʯʝʡ ʣʠʥʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʧʘʥʜʝʤʠʠ ʙʳʣ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ ʚ 

ʯʘʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠ ʩʥʷʪʠʷ ʧʘʥʠʢʠ, ʪʘʢ ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʳ ʛʦʨʷʯʝʡ ʣʠʥʠʠ ʨʝʰʘʣʠ 

ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʚʦʧʨʦʩʳ. ʂʘʢ ʧʨʦʦʙʨʘʟ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ ʜʣʷ ʩʦʚʣʘʜʘʥʠʷ ʩ ʪʨʘʚʤʦʡ ʠ ʩʪʨʝʩʩʦʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ   

ʧʦʧʫʣʷʨʥʳʝ ʠʟʜʘʥʠʷ ʠʟ ʩʝʨʠʠ çʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴè ʜʣʷ ʥʝ ʚʨʘʯʝʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, 

ʟʘʯʘʩʪʫʶ ð ʧʝʨʝʚʦʜʥʳʝ, ʧʦʩʚʷʱʝʥʥʳʝ ʩʪʨʘʪʝʛʠʷʤ ʩʦʚʣʘʜʘʥʠʷ, ʩʥʷʪʠʷ ʪʨʝʚʦʞʥʦʩʪʠ, ʨʘʙʦʪʝ ʩ 

ʧʘʥʠʢʦʡ ʠ ʪʨʘʚʤʦʡ, ʚ 2000-ʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʚʳʭʦʜʠʚʰʠʝ ʚ ʩʚʝʪ ʤʘʩʩʦʚʳʤʠ ʪʠʨʘʞʘʤʠ ʚ 

ʧʦʧʫʣʷʨʥʳʭ ʠʟʜʘʪʝʣʴʩʪʚʘʭ. ɼʘʥʥʘʷ ʧʨʘʢʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʘ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ 

ʥʘ ʧʣʘʪʬʦʨʤʝ ʀʥʪʝʨʥʝʪʘ ʚ ʧʝʨʠʦʜ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ, ʢʘʢʦʡ ʩʪʘʣʘ ʧʘʥʜʝʤʠʷ COVID-

19, ʥʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʪʨʘʚʤʦʡ ʠ ʩʪʨʝʩʩʦʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʠʣʘʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ, ʆʉʈ ʠ ʇʊʉʈ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʧʩʠʭʦʣʦʛʦʚ ʠ ʧʨʦʰʝʜʰʠʭ ʧʨʦʚʝʨʢʫ ʚʨʝʤʝʥʝʤ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ʧʝʨʠʦʜ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦ ʩʧʝʮʠʬʠʢʝ ʤʝʭʘʥʠʟʤʦʚ ʧʘʥʠʢʠ ʠ  

ʧʦʩʪʩʪʨʝʩʩʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʥʠʟʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʘʥʠʧʫʣʷʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʩʝʣʝʥʠʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʪʚʨʘʪʠʪ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʬʨʦʥʪʘʮʠʦʥʥʦʛʦ ʢʦʧʠʥʛʘ, ʧʦʤʦʞʝʪ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʝʨʝʨʘʩʪʘʥʠʶ ʤʘʩʩʦʚʦʡ ʧʘʥʠʢʠ ʚ ʤʘʩʩʦʚʫʶ ʘʛʨʝʩʩʠʶ.  

 

 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʎʀʇɹ ʈɸʅ ʥʘ 2019 ʛʦʜ ʠ ʥʘ 

ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2020 ʠ 2021 ʛʦʜʳ (ʅʀʈ 0006-2020-0001). 
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