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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪ ɹʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʛʥʠʪʦʦʪʜʝʣʷʝʤʦʛʦ  

ʨʫʪʝʥʠʡ ʩʦʜʝʨʞʘʱʝʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʩʚʝʨʭʩʰʠʪʦʛʦ 

ʧʦʣʠʩʪʠʨʦʣʘ ʚ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʠ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʂʘʪʘʣʠʟʘʪʦʨ ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʧʫʪʝʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʥʘʥʝʩʝʥʠʷ ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ ʠ ʨʫʪʝʥʠʷ ʥʘ ʧʦʣʠʤʝʨʥʳʡ ʥʦʩʠʪʝʣʴ. 

ʇʦʣʫʯʝʥʥʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ Ru-Fe3O4-ʉʇʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (364 ʤ2/ʛ) ʠ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ (4,5 ɻʩ-ʩʤ3/ʛ). ɼʘʥʥʳʡ 

ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʡ (ʜʦ 86%) ʚʳʭʦʜ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉ17+ ʠ ʧʨʦʷʚʣʷʝʪ 

ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ ʚ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʥ-ʛʝʢʩʘʥʝ. ɹʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ 10 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ. 

 

Abstract. In this paper, the possibility of using a magnetically separated ruthenium-containing 

catalyst based on a polymer matrix of hypercrosslinked polystyrene in the supercritical 

deoxygenation of stearic acid to produce a second-generation biodiesel fuel is studied. The catalyst 

was synthesized by a successive deposition of iron and ruthenium oxides to the polymeric support. 

The resulting catalytically active Ru-Fe3O4-HPS system is characterized by high specific surface 

area (364 m2/g) and magnetization (4.5 emu/g). This catalyst allows obtaining a high (up to 86%) 

yield of hydrocarbons C17+ and exhibits high activity in the process of deoxygenation in 
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supercritical n-hexane. It was found that the selected catalytic system retains its catalytic activity for 

at least 10 consecutive cycles. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʤʘʛʥʠʪʦʦʪʜʝʣʷʝʤʳʡ ʢʘʪʘʣʠʟʘʪʦʨ, ʩʚʝʨʭʩʰʠʪʳʡ 

ʧʦʣʠʩʪʠʨʦʣ, ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ, ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

 

Keywords: fatty acids, magnetically separable catalyst, hypercrosslinked polystyrene, 

deoxygenation, supercritical conditions. 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʠʥʪʝʟʫ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʙʠʦʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʧʫʪʝʤ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ [1]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʘʶʪ ʞʠʜʢʦʝ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʥʠʟʢʦʡ 

ʢʠʩʣʦʪʥʦʩʪʴʶ ʠ ʚʷʟʢʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʤ ʮʝʪʘʥʦʚʳʤ ʯʠʩʣʦʤ (ʜʦ 99) [2]. 

ɼʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʫʛʣʝʚʦʜʦʨʦʜʳ ʜʠʟʝʣʴʥʦʛʦ ʨʷʜʘ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ʠʟ ʤʦʣʝʢʫʣ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʫʣʴʬʠʜʦʚ, ʥʠʪʨʠʜʦʚ, ʬʦʩʬʠʜʦʚ ʠ 

ʦʢʩʠʜʦʚ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, ʣʠʙʦ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ [2ï5].  

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʚʳʩʦʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʠʝ 

ʫʩʣʦʚʠʷ, ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʜʣʷ ʢʦʥʚʝʨʩʠʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ 

ʫʛʣʝʚʦʜʦʨʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʚʨʝʤʷ 

ʨʝʘʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʣʝʛʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʩʧʠʨʪʳ ʠ ʚʦʜʘ ʚ 

ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʦʥʦʨʦʤ ʘʪʦʤʦʚ ʚʦʜʦʨʦʜʘ [6]. ʇʦʩʣʝʜʥʝʝ 

ʩʚʦʡʩʪʚʦ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʦʨʦʜʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʘʷ ʚʦʜʘ, ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ, ʧʨʦʧʘʥ ʠ 

ʛʝʢʩʘʥ [7ï9]. ɻʝʢʩʘʥ ʚ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ 

ʜʣʷ ʧʨʦʮʝʩʩʘ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʢʨʠʪʠʯʝʩʢʫʶ 

ʪʦʯʢʫ (Tc = 234,5 ÁC, Pc = 3,02 ʄʇʘ) ʠ ʭʦʨʦʰʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʞʠʨʘʤʠ ʧʨʠ ʢʦʤʥʘʪʥʳʭ 

ʫʩʣʦʚʠʷʭ [9]. ʅʝʜʘʚʥʦ ʤʳ ʪʘʢʞʝ ʩʦʦʙʱʠʣʠ ʦʙ ʫʩʧʝʰʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ 

ʛʝʢʩʘʥʘ ʧʨʠ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʠ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ [10ï12]. ʋʯʠʪʳʚʘʷ ʨʝʘʢʮʠʠ ʢʨʝʢʠʥʛʘ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʧʨʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʠ, ʧʦʠʩʢ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, 

ʫʩʢʦʨʷʶʱʠʭ ʧʨʦʮʝʩʩʳ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʠ ʛʠʜʨʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʘʤ ʩ ʤʘʛʥʠʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʤʠʥʠʤʠʟʠʨʫʶʪ ʧʦʪʝʨʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ 

ʠʟʚʣʝʢʘʪʴ ʢʘʪʘʣʠʟʘʪʦʨ ʠʟ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ [13]. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʪʘʣʠʟʘʪʦʨʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʤʘʛʥʠʪʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ (ʄʅʏ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʧʦʚʳʰʝʥʥʦʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʧʨʠʩʫʪʩʪʚʠʷ Feï, Niï ʠʣʠ ʉʦïʩʦʜʝʨʞʘʱʠʭ 

ʯʘʩʪʠʮ [14]. ʄʘʛʥʠʪʦʦʪʜʝʣʷʝʤʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʢʦʥʚʝʨʩʠʠ 

ʙʠʦʤʘʩʩʳ ʚ ʙʠʦʪʦʧʣʠʚʦ ʠ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ [15ï17]. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʧʨʠʤʝʥʝʥʠʷ ʄʅʏ ʚ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʷʭ ʷʚʣʷʶʪʩʷ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʘʛʨʝʛʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʠʟʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʢʠʩʣʝʥʠʶ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʢʨʳʪʠʝ ʄʅʏ ʢʨʝʤʥʝʟʝʤʦʤ ʠʣʠ ʫʛʣʝʨʦʜʦʤ [18ï19]. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʤʘʛʥʠʪʥʦʡ ʦʩʥʦʚʝ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚʢʣʶʯʝʥʠʝ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ [17, 19]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʛʥʠʪʦʦʪʜʝʣʷʝʤʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʩʚʝʨʭʩʰʠʪʦʛʦ 

ʧʦʣʠʩʪʠʨʦʣʘ ʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʤ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʠ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʨʝʜʝ 
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ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʥ-ʛʝʢʩʘʥʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʠʟʝʣʴʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʩʳʨʴʷ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʠʥʪʝʟ ʢʘʪʘʣʠʟʘʪʦʨʘ 

Fe3O4-ʉʇʉ ʦʙʨʘʟʝʮ ʙʳʣ ʧʨʠʛʦʪʦʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʝʡ ʧʨʦʮʝʜʫʨʦʡ: ʩʤʝʩʴ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ 1,45 ʛ FeCl3 ʠ 0,5 ʛ CH3COONaĬ3H2O, ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ 10 ʤʣ ʵʪʘʥʦʣʘ ʠ 2,5 ʛ 

ʉʇʉ, ʧʨʦʤʳʪʦʛʦ ʘʮʝʪʦʥʦʤ ʠ ʚʳʩʫʰʝʥʥʦʛʦ, ʧʝʨʝʤʝʰʠʚʘʣʠ 12 ʯʘʩʦʚ ʥʘ ʚʦʟʜʫʭʝ, ʘ ʟʘʪʝʤ 

ʩʫʰʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60 ÁC ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ. ʇʦʣʫʯʝʥʥʳʡ ʧʦʨʦʰʦʢ ʩʤʘʯʠʚʘʣʠ 

25 ʢʘʧʣʷʤʠ ʵʪʠʣʝʥʛʣʠʢʦʣʷ ʠ ʥʘʛʨʝʚʘʣʠ ʚ ʢʚʘʨʮʝʚʦʡ ʪʨʫʙʢʝ ʚ ʘʪʤʦʩʬʝʨʝ ʘʨʛʦʥʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 200 Áʉ ʚ ʪʝʯʝʥʠʝ 5 ʯ. 

0,3856 ʛ RuOHCl3 ʨʘʩʪʚʦʨʷʣʠ ʚ 6 ʤʣ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʚʦʜʳ, 

ʤʝʪʘʥʦʣʘ ʠ ʪʝʪʨʘʛʠʜʨʦʬʫʨʘʥʘ (1:1:4), ʠ ʩʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ ʩ Fe3O4-ʉʇʉ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʜʠʠ. ʇʦʣʫʯʝʥʥʳʡ ʦʙʨʘʟʝʮ ʩʫʰʠʣʠ ʧʨʠ 70 Áʉ ʠ 

ʜʠʩʧʝʨʛʠʨʦʚʘʣʠ ʚ 30 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ, ʥʘʛʨʝʪʦʡ ʜʦ 70 Áʉ ʧʨʠ ʨʅ 10,0, ʜʦʙʘʚʣʷʷ ʧʦ 

ʢʘʧʣʷʤ 0,2 ʄ ʨʘʩʪʚʦʨ NaOH. ʇʦʣʫʯʝʥʥʳʡ ʦʙʨʘʟʝʮ ʧʨʦʤʳʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʜʣʷ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠ ʩʫʰʠʣʠ ʧʨʠ 70 Áʉ ʚ ʪʝʯʝʥʠʝ 12 ʯʘʩʦʚ ʥʘ ʚʦʟʜʫʭʝ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʦʚʦʜʠʣʠ ʚ ʪʦʢʝ ʚʦʜʦʨʦʜʦʤ ʧʨʠ 300 Áʉ ʚ ʪʝʯʝʥʠʝ 2 ʯ.  

ɼʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

ʉʪʝʘʨʠʥʦʚʘ ̫ ʢʠʩʣʦʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʘʢʪʦʨʝ Parr Series 5000 

Multiple Reactor System ʚ ʩʨʝʜʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʥ-ʛʝʢʩʘʥʘ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʥ-ʛʝʢʩʘʥʝ ð 0,2 ʤʦʣʴ / ʣ, ʤʘʩʩʘ ʢʘʪʘʣʠʟʘʪʦʨʘ ð 0,05 ʛ, 

ʪʝʤʧʝʨʘʪʫʨʘ ð 250 ÁC, ʜʘʚʣʝʥʠʝ ʘʟʦʪʘ ð 3,0 ʄʇʘ, ʦʙʱʝʝ ʜʘʚʣʝʥʠʝ ð 6,8 ʄʇʘ, ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ð 1300 ʦʙ/ʤʠʥ.  
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʤʘʛʥʠʪʦʦʪʜʝʣʷʝʤʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚ 

ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʠ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʨʝʜʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʥ-ʛʝʢʩʘʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʜʦ 99% ʢʦʥʚʝʨʩʠʠ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʪʝʯʝʥʠʝ 70 ʤʠʥʫʪ 

(ʈʠʩʫʥʦʢ 1) ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ Ru ʠ Fe 

(ʊʘʙʣʠʮʘ 1). ʆʙʨʘʟʝʮ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʢʦʥʚʝʨʩʠʠ ʚ ʪʝʯʝʥʠʝ 

ʧʝʨʚʳʭ 20 ʤʠʥʫʪ. ɿʘʪʝʤ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ 

ʥʘʩʳʱʝʥʠʝʤ ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ ʟʘʢʫʧʦʨʢʦʡ ʧʦʨ ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʤ ʩʫʙʩʪʨʘʪʦʤ 

ʠ/ʠʣʠ ʧʨʦʜʫʢʪʘʤʠ.  
 

 
ʈʠʩʫʥʦʢ 1. ʂʦʥʚʝʨʩʠʷ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʛʥʠʪʦʦʪʜʝʣʷʝʤʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ. 
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ʊʘʙʣʠʮʘ 1. 

ʈɽɿʋʃʔʊɸʊʓ ɸʅɸʃʀɿɸ ʄɸɻʅʀʊʆʆʊɼɽʃʗɽʄʆɻʆ ʂɸʊɸʃʀɿɸʊʆʈɸ 
 

ʆʙʨʘʟʝʮ ʇʣʦʱʘʜʴ 

ʧʦʚʝʨʭʥʦʩʪʠ, 

ʤ2/ʛ 

ʉʦʜʝʨʞʘʥʠʝ ʤʝʪʘʣʣʘ, 

ʤʘʩʩ.% 

ʉʦʝʜʠʥʝʥʠʝ ʤʝʪʘʣʣʘ 

Fe Ru Fe Ru 

ʉʇʉ 1070 ð ð ð ð 

Fe3O4-ʉʇʉ 440 19,0 ð Fe3O4 ð 

Ru-Fe3O4-ʉʇʉ 360 18,8 2,6 Fe3O4 RuO2 

 

ɸʥʘʣʠʟ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʥ-ʦʢʪʘʜʝʢʘʥʘ, ʥ- 

ʠ ʠ-ʧʝʥʪʘʜʝʢʘʥʘ ʠ ʥ- ʠ ʠ-ʛʝʧʪʘʜʝʢʘʥʘ ʩʨʝʜʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ (ʈʠʩʫʥʦʢ 2). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 20 ʤʠʥʫʪ ʧʨʦʮʝʩʩʘ, 

ʚʦʟʤʦʞʥʦ, ʟʘ ʩʯʝʪ ʢʨʝʢʠʥʛʘ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʘ ʟʘʪʝʤ 

ʩʥʠʞʝʥʠʝ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʪʝʢʘʝʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʥʪʘʜʝʢʘʥʘ (ʈʠʩʫʥʦʢ 3). ʇʨʦʪʝʢʘʥʠʝ 

ʨʝʘʢʮʠʡ ʢʨʝʢʠʥʛʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʦʢʩʠʜʘ ʞʝʣʝʟʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, Ru-ʩʦʜʝʨʞʘʱʠʡ ʢʘʪʘʣʠʟʘʪʦʨ ʥʘ ʦʩʥʦʚʝ ʉʇʉ ʥʝ ʧʦʢʘʟʳʚʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ. 

ʆʜʥʘʢʦ ʢʘʪʘʣʠʟʘʪʦʨ ʙʝʟ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʪʦʣʴʢʦ 88% ʢʦʥʚʝʨʩʠʠ ʚ 

ʪʝʯʝʥʠʝ 70 ʤʠʥʫʪ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ Ru-ʉʇʉ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʠʟʦʤʝʨʦʚ C15ïC17, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ Fe3O4 ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʟʦʤʝʨʠʟʘʮʠʶ 

ʧʨʦʜʫʢʪʘ. 
 

 
 

ʈʠʩʫʥʦʢ 2. ɺʳʭʦʜ ʧʨʦʜʫʢʪʦʚ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ 
 

 
 

ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʣʴʤʠʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚʦ ʚʨʝʤʝʥʠ. 
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ʉʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʪʘʣʠʟʘʪʦʨʘ Ru-Fe3O4-ʉʇʉ ʙr ʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʧʨʠ 

ʤʥʦʛʦʢʨʘʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʊʘʙʣʠʮʘ 2). ɺʠʜʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪ ɹ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪ ɹ

ʢʘʪʘʣʠʟʘʪʦʨʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚ ʪʝʯʝʥʠʝ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, 10 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʤʤʘʨʥʘʷ ʧʦʪʝʨʷ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʧʦ ʦʮʝʥʢʘʤ, ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 0,05 ʤʘʩʩ.%, 

ʫʢʘʟʳʚʘ̫ ʥʘ ʧʦʣʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠʟ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. 
 

ʊʘʙʣʠʮʘ 2. 

ʈɽɿʋʃʔʊɸʊʓ ʄʅʆɻʆʂʈɸʊʅʆɻʆ ʀʉʇʆʃʔɿʆɺɸʅʀʗ  

ʄɸɻʅʀʊʆʆʊɼɽʃʗɽʄʆɻʆ ʂɸʊɸʃʀɿɸʊʆʈɸ 
 

ʎʠʢʣ  ʂʦʥʚʝʨʩʠʷ ʩʪʝʘʨʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ, % 

ʉʝʣʝʢʪʠʚʥʦʩʪʴ 

ʉ17+, % 

ʇʦʪʝʨʷ ʤʘʩʩʳ 

ʢʘʪʘʣʠʟʘʪʦʨʘ 

1 98,8 86,7 0,003 

2 98,8 86,7 0,002 

3 98,8 86,7 0,002 

4 98,8 86,7 0,002 

5 98,8 86,7 0,003 

é é é é 

10 98,7 86,5 0,01 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʚʝʨʩʠʠ ʩʪʝʘʨʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʨʝʜʝ 

ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʥ-ʛʝʢʩʘʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʛʥʠʪʦʦʪʜʝʣʷʝʤʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʩʚʝʨʭʩʰʠʪʦʛʦ ʧʦʣʠʩʪʠʨʦʣʘ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ 99% ʢʦʥʚʝʨʩʠʠ 

ʩʫʙʩʪʨʘʪʘ ʟʘ 70 ʤʠʥʫʪ ʨʝʘʢʮʠʠ, ʪʦʛʜʘ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨ, ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʤʘʛʥʠʪʥʳʝ 

ʥʘʥʦʯʘʩʪʠʮʳ, ʧʨʝʦʙʨʘʟʫʝʪ ʪʦʣʴʢʦ 85% ʩʫʙʩʪʨʘʪʘ ʟʘ ʵʪʦ ʞʝ ʚʨʝʤʷ. ʉʫʤʤʘʨʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʧʦ ʉ17+ ʫʛʣʝʚʦʜʦʨʦʜʘʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʛʥʠʪʦʦʪʜʝʣʷʝʤʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 

87%. ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʥʝ ʩʥʠʞʘʷ ʩʚʦʝʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʤʠʥʠʤʫʤ 10 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

(ʛʨʘʥʪ 19-79-10061). ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʨʘʥʪʳ 19-08-

00318, 18-29-06004, 19-58-26003, 20-38-70052). 
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ɸʥʥʦʪʘʮʠʷ. ɻʠʜʨʦʦʙʨʘʙʦʪʢʘ ʢʠʩʣʦʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ ʧʦʟʚʦʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʦʧʣʠʚʘ ʠʟ 

ʙʠʦʤʘʩʩʳ. ɼʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʫʪʝʡ ʜʣʷ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʠʦ-ʥʝʬʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʚʦʜʦʨʦʜʘ ʚ ʩʨʝʜʝ ʚʳʩʦʢʦʢʠʧʷʱʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʶ ʤʦʜʝʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʜʦʥʦʨʘ ʚʦʜʦʨʦʜʘ. ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʥʝʧʦʣʷʨʥʦʛʦ ʥ-ʛʝʢʩʘʥʘ ʩ ʥʠʟʢʦʡ ʢʨʠʪʠʯʝʩʢʦʡ 

ʪʦʯʢʦʡ (Tc = 234,5 ÁC, Pc = 3,02 ʄʇʘ) ʠ ʧʨʦʧʘʥʦʣʘ-2, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʘ 

ʚʦʜʦʨʦʜʘ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 20 ʦʙ.% ʧʨʦʧʘʥʦʣʘ-2 ʚ ʥ-ʛʝʢʩʘʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ (99%) ʢʦʥʚʝʨʩʠʷ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʝʥʦʣʦʚ ʩ ʚʳʭʦʜʦʤ ʜʦ 95%. 

 

Abstract. Hydrofining of oxygen-containing compounds of bio-oil allows efficient use of the 

final product as a liquid fuel from biomass. Deoxygenation is considered to be one of the most 

perspective ways to modernize bio-oil. Generally, deoxygenation is carried out under fairly strict 

conditions in the presence of hydrogen in a medium of high-boiling hydrocarbons. This paper 

describes a new approach to deoxygenation of model compounds of bio-oil using supercritical 

liquids as a solvent and hydrogen donor. The possibility of using a complex solvent consisting of 

non-polar n-hexane with a low critical point (Tc = 234.5 ÁC, Pc = 3.02 MPa) and propanol-2 used as 

a hydrogen donor is evaluated. Experiments have shown that in the presence of 20 vol.% propanol-

2 in n-hexane a maximum (99%) conversion of model bio-oil compounds with the formation of 

phenols with a yield of up to 95% is observed. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʠʟʦʣ, ʛʚʘʷʢʦʣ, ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ, ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

 

Keywords: anisole, guaiacol, deoxygenation, supercritical conditions. 
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ɺʚʝʜʝʥʠʝ 

ɹʳʩʪʨʦʝ ʠʩʪʦʱʝʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʥʝʨʛʠʠ ʠ ʨʝʘʛʝʥʪʦʚ. ɹʠʦʤʘʩʩʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ 

ʩʠʥʪʝʟʘ ʪʦʧʣʠʚ ʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʦʜʝʨʞʠʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʥʝʨʛʠʠ [1]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʧʦʩʦʙʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʙʠʦʤʘʩʩʳ ʦʛʨʘʥʠʯʝʥʳ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʩʣʦʞʥʦʩʪʴʶ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʙʠʦʤʘʩʩʳ. ɹʳʩʪʨʳʡ 

ʧʠʨʦʣʠʟ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʝʚʨʘʱʘʪʴ ʣʠʛʥʦʮʝʣʣʶʣʦʟʥʫʶ ʙʠʦʤʘʩʩʫ ʚ ʞʠʜʢʦʩʪʴ, ʥʘʟʳʚʘʝʤʫʶ ʙʠʦ-ʥʝʬʪʴʶ [2ï3]. ʆʜʥʘʢʦ 

ʩʣʦʞʥʳʡ ʩʦʩʪʘʚ ʙʠʦ-ʥʝʬʪʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʦʜʫʢʪ ʙʳʩʪʨʦʛʦ ʧʠʨʦʣʠʟʘ ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʠʛʦʜʥʳʤ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ [4]. ʇʦʩʢʦʣʴʢʫ ʙʠʦ-

ʥʝʬʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʧʨʠ 

ʜʝʧʦʣʠʤʝʨʠʟʘʮʠʠ ʣʠʛʥʠʥʘ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʝʝ ʚʳʩʦʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʨʠʚʦʜʷʪ ʢ ʪʘʢʠʤ ʥʝʜʦʩʪʘʪʢʘʤ, ʢʘʢ ʥʠʟʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʥʠʟʢʘʷ ʪʝʧʣʦʪʚʦʨʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʚʷʟʢʦʩʪʴ ʠ ʥʠʟʢʘʷ ʩʤʘʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ [5]. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʙʠʦ-ʥʝʬʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ.  

ʄʦʜʝʨʥʠʟʘʮʠʷ ʙʠʦ-ʥʝʬʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʢʨʝʢʠʥʛʘ ʥʘ ʮʝʦʣʠʪʘʭ [6ï

7], ʣʠʙʦ ʛʠʜʨʦʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝʤ/ʛʠʜʨʠʨʦʚʘʥʠʝʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ 

ʧʝʨʝʭʦʜʥʳʭ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ [8ï9]. ʇʝʨʚʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ 

ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʜʨʦʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ 

ʩʯʠʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʠʦ-ʥʝʬʪʠ. ʇʝʨʚʘʷ ʨʘʙʦʪʘ ʧʦ 

ʛʠʜʨʦʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʶ ʙʠʦ-ʥʝʬʪʠ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ D. C. Elliott ʠ ʜʨ. [10]. ɸʚʪʦʨʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʠʧʠʯʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʛʠʜʨʦʜʝʩʫʣʴʬʠʨʦʚʘʥʠʷ (ʩʫʣʴʬʠʜʥʳʝ NiMo ʠ CoMo), 

ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʪʘʢʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʧʦʢʘʟʘʣʠ 

ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʢʦʢʩʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ (Ru, Pd, Pt, Re) ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ʠʟ ʙʠʦ-ʥʝʬʪʠ [11ï12].  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʛʠʜʨʦʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʶ ʢʘʢ ʩʘʤʦʡ ʙʠʦ-

ʥʝʬʪʠ, ʪʘʢ ʠ ʝʝ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ 

ʘʪʤʦʩʬʝʨʝ ʚʦʜʦʨʦʜʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʉ10ïʉ14 ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ [8, 11]. 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʬʝʥʦʣʦʚ ʠ ʮʠʢʣʠʯʝʩʢʠʭ ʩʧʠʨʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ, 

ʥʘʥʝʩʝʥʥʳʭ ʥʘ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ ʠʣʠ ʫʛʣʝʨʦʜʥʳʝ ʥʘʥʦʪʨʫʙʢʠ) ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʠ ʮʠʢʣʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ [8, 11]. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʠʟʢʦʡ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚʦʜʦʨʦʜʘ, ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʡ. 

ʆʙʳʯʥʦ ʛʠʜʨʦʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300ï400 ÁC ʠ ʜʘʚʣʝʥʠʠ 1,0ï

2,0 ʄʇʘ.  

ʇʦʩʣʝʜʥʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʮʝʩʩʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʨʦʜʘ. ɼʣʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʠʝ 

ʞʠʜʢʦʩʪʠ. ʉʚʝʨʭʢʨʠʪʠʯʝʩʢʘʷ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʮʝʩʩ ʣʠʙʦ ʙʝʟ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʣʠʙʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ. ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʬʝʥʦʣʦʚ (ʬʝʥʦʣ, ʢʘʪʝʭʦʣ, ʢʨʝʟʦʣ). ɺʪʦʨʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʘʨʦʤʘʪʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ (ʙʝʥʟʦʣ, ʪʦʣʫʦʣ) [13ï14]. ʉʨʝʜʠ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʪʝʪʨʘʣʠʥ [15], 

ʤʝʪʘʥʦʣ [16], ʵʪʘʥʦʣ [17], ʚʪʦʨʠʯʥʳʝ ʩʧʠʨʪʳ [18] ʠ ʤʫʨʘʚʴʠʥʫʶ ʢʠʩʣʦʪʫ [12] ʚ ʢʘʯʝʩʪʚʝ 
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ʜʦʥʦʨʦʚ ʚʦʜʦʨʦʜʘ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠʟ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʪʝʪʨʘʣʠʥ, ʤʝʪʘʥʦʣ 

ʠ ʤʫʨʘʚʴʠʥʘʷ ʢʠʩʣʦʪʘ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ 

ʮʠʢʣʦʛʝʢʩʘʥʦʣʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʪʘʥʦʣ ʠ ʚʪʦʨʠʯʥʳʝ ʩʧʠʨʪʳ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʘʣʢʠʣʬʝʥʦʣʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥʘ ʢʦʥʚʝʨʩʠʷ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ (ʛʚʘʷʢʦʣʘ ʠ 

ʘʥʠʟʦʣʘ) ʚ ʩʨʝʜʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʥ-ʛʝʢʩʘʥʘ ʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤ (ʛʝʢʩʘʥ:ʩʧʠʨʪ) 

ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʠʪʝʣʝ. 

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɸʥʠʟʦʣ (99%, Acros Organics, ɹʝʣʴʛʠʷ) ʠ ʛʚʘʷʢʦʣ (99%, Acros Organics, ɹʝʣʴʛʠʷ) 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥ-ʛʝʢʩʘʥ (ʭ. ʯ., ʈʝʘʭʠʤ, ʈʦʩʩʠʷ) ʠ ʧʨʦʧʘʥʦʣ-2 (ʭ. ʯ., ʈʝʘʭʠʤ, ʈʦʩʩʠʷ).  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʶ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʰʝʩʪʠʷʯʝʝʯʥʦʤ ʨʝʘʢʪʦʨʝ Parr 

Series 5000 Multiple Reactor System (Parr Instrument, ʉʐɸ), ʩʥʘʙʞʝʥʥʦʤ ʤʘʛʥʠʪʥʦʡ 

ʤʝʰʘʣʢʦʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ 1 ʛ ʤʦʜʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʠʦ-ʥʝʬʪʠ ʨʘʩʪʚʦʨʷʣʩʷ ʚ 30 ʤʣ 

ʨʘʩʪʚʦʨʠʪʝʣʷ. ʈʝʘʢʪʦʨ ʛʝʨʤʝʪʠʟʠʨʦʚʘʣʩʷ ʠ ʪʨʠʞʜʳ ʧʨʦʜʫʚʘʣʩʷ ʘʟʦʪʦʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ. 

ɿʘʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʜʘʚʣʝʥʠʝ ʘʟʦʪʘ ʨʘʚʥʳʤ 3,0 ʄʇʘ, ʠ ʨʝʘʢʪʦʨ ʥʘʛʨʝʚʘʣʩʷ ʜʦ 270 Áʉ. 

ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʘʢʮʠʠ ʢʦʥʝʯʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 6,8ï8,5 ʄʇʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʉʦʩʪʘʚ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 0 ʜʦ 30 ʦʙ.% 

ʧʨʦʧʘʥʦʣʘ-2 ʚ ʥ-ʛʝʢʩʘʥʝ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʩʤʝʱʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʨʦʮʝʩʩ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ 

ʚʘʨʴʠʨʦʚʘʥʠʠ ʚʨʝʤʝʥʠ ʦʪ 10 ʜʦ 90 ʤʠʥ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚ 10 ʤʠʥ. 

ɾʠʜʢʘʷ ʬʘʟʘ ʘʥʘʣʠʟʠʨʦʚʘʣʘʩʴ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ GC-2010 ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ GCMS-QP2010S 

(SHIMADZU, ʗʧʦʥʠʷ), ʦʩʥʘʱʝʥʥʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʢʦʣʦʥʢʦʡ HP-1MS ʜʣʠʥʦʡ 30 ʤ, 

ʜʠʘʤʝʪʨʦʤ 0,25 ʤʤ ʠ ʪʦʣʱʠʥʦʡ ʧʣʝʥʢʠ 0,25 ʤʢʤ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʨʘʩʪʚʦʨʠʪʝʣʷ ʥʘ ʜʝʦʢʩʠʛʝʥʠʨʦʚʘʥʠʝ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʙʠʦ-ʥʝʬʪʠ ʙʝʟ ʢʘʪʘʣʠʟʘʪʦʨʘ. ʉʦʩʪʘʚ ʨʘʩʪʚʦʨʠʪʝʣʷ ʚʘʨʴʠʨʦʚʘʣʩʷ ʦʪ 0 ʜʦ 30 ʦʙ.% ʧʨʦʧʘʥʦʣʘ-2 

ʚ ʥ-ʛʝʢʩʘʥʝ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2, ʘ ʪʘʢʞʝ ʚ ʊʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1. 

ɺʃʀʗʅʀɽ ʂʆʅʎɽʅʊʈɸʎʀʀ ʇʈʆʇɸʅʆʃɸ-2 

ʅɸ ɼɽʆʂʉʀɻɽʅʀʈʆɺɸʅʀɽ ʄʆɼɽʃʔʅʓʍ ʉʆɽɼʀʅɽʅʀʁ ɹʀʆ-ʅɽʌʊʀ 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʧʨʦʧʘʥʦʣʘ-2, 

ʦʙ.% 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʧʨʠ 20% 

ʢʦʥʚʝʨʩʠʠ, ʤʠʥī1 

ɺʳʭʦʜ ʬʝʥʦʣʦʚ, % ɺʳʭʦʜ ʘʨʦʤʘʪʠʢʠ, % 

ɸʥʠʟʦʣ ɻʚʘʷʢʦʣ ɸʥʠʟʦʣ ɻʚʘʷʢʦʣ ɸʥʠʟʦʣ ɻʚʘʷʢʦʣ 

0 0,0435 0,0413 69 65 12 9 

10 0,0581 0,0508 78 73 14 12 

20 0,0820 0,0787 94 91 5 7 

30 0,0676 0,0629 75 71 12 10 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 21  

 

 
 

ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʧʘʥʦʣʘ-2 ʥʘ ʢʦʥʚʝʨʩʠʶ ʘʥʠʟʦʣʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʧʘʥʦʣʘ-2 ʥʘ ʢʦʥʚʝʨʩʠʶ ʛʚʘʷʢʦʣʘ. 

 

ʍʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 20 ʦʙ.% ʧʨʦʧʘʥʦʣʘ-2 ʚ ʥ-ʛʝʢʩʘʥʝ ʥʘʙʣʶʜʘʣʘʩʴ 

ʥʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʢʦʥʚʝʨʩʠʠ ʢʘʢ ʜʣʷ ʘʥʠʟʦʣʘ, ʪʘʢ ʠ ʜʣʷ ʛʚʘʷʢʦʣʘ (0,0820 ʠ 0,0787 ʤʠʥī1 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʧʘʥʦʣʘ-2 ʥʠʞʝ 20 ʦʙ.% ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʢʦʥʚʝʨʩʠʠ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʅ-ʜʦʥʦʨʘ 

(ʤʝʥʝʝ 0,05 ʤʠʥī1). ʆʜʥʘʢʦ, ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʧʘʥʦʣʘ-2 ʩʦʩʪʘʚʣʷʣʘ 30 ʦʙ.%, ʩʢʦʨʦʩʪʴ 

ʨʝʘʢʮʠʠ ʪʘʢʞʝ ʙʳʣʘ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ (0,0676 ʠ 0,0629 ʤʠʥī1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚʝʨʦʷʪʥʦ, ʠʟ-

ʟʘ ʥʠʟʢʦʡ ʩʤʝʰʠʚʘʝʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʩʩʣʦʝʥʠʶ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʨʝʚʨʘʱʝʥʠʷ ʘʥʠʟʦʣʘ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ 

ʚʳʰʝ, ʯʝʤ ʥʘʙʣʶʜʘʝʤʘʷ ʜʣʷ ʛʚʘʷʢʦʣʘ ʚ ʩʚʷʟʠ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʨʝʘʛʝʥʪʘ. 

ɸʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʧʦʢʘʟʘʣ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʬʝʥʦʣʘ ʠ ʧʠʨʦʢʘʪʝʭʠʥʘ), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʠʜʨʦʣʠʟ ʵʬʠʨʥʳʭ ʩʚʷʟʝʡ ʚ ʭʦʜʝ 

ʨʝʘʢʮʠʠ. ʄʝʪʘʥʦʣ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʩʷ ʩʨʝʜʠ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ, ʧʦʜʪʚʝʨʞʜʘʷ ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʤʘʨʰʨʫʪ ʨʝʘʢʮʠʠ (ʈʠʩʫʥʦʢ 3). ʊʘʢʞʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (ʚ ʦʩʥʦʚʥʦʤ ʙʝʥʟʦʣʘ). ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʠʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 80 ʦʙ.% ʥ-ʛʝʢʩʘʥʘ ʠ 20 ʦʙ.% ʧʨʦʧʘʥʦʣʘ-2. 
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ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʢʦʥʚʝʨʩʠʠ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʚʝʨʩʠʠ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʛʚʘʷʢʦʣʘ ʠ ʘʥʠʟʦʣʘ) ʙʠʦ-ʥʝʬʪʠ ʚ ʩʨʝʜʝ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʥ-ʛʝʢʩʘʥʘ ʠ ʧʨʦʧʘʥʦʣʘ-2. ʉʚʝʨʭʢʨʠʪʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨʠʪʝʣʴ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʘ ʚʦʜʦʨʦʜʘ. ʇʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ 

ʥʘ ʧʨʦʮʝʩʩ ʢʦʥʚʝʨʩʠʠ ʘʥʠʟʦʣʘ ʠ ʛʚʘʷʢʦʣʘ ʠ ʥʘ ʚʳʭʦʜ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ. ɹʳʣʦ ʥʘʡʜʝʥʦ, 

ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʚʝʨʩʠʷ ʤʦʜʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʠʦ-ʥʝʬʪʠ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʩʣʫʯʘʝ 

ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ: 80 ʦʙ.% ʥ-ʛʝʢʩʘʥʘ, 20 ʦʙ.% ʧʨʦʧʘʥʦʣʘ-2. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʙʳʣ ʧʦʣʫʯʝʥ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʬʝʥʦʣʦʚ (ʬʝʥʦʣʘ ʠ 

ʧʠʨʦʢʘʪʝʭʠʥʘ) ð ʜʦ 95%. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ 

(ʛʨʘʥʪ 19-79-10061) ʠ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʨʘʥʪʳ 19-08-

00318, 18-29-06004, 19-58-26003, 20-38-70052). 
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ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʧʦʣʠʤʝʨʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ 

ʨʫʪʝʥʠʡ-ʩʦʜʝʨʞʘʱʝʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʞʠʜʢʦʬʘʟʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʘʨʝʥʦʚ ʚ 

ʩʨʝʜʝ ʘʣʢʘʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʪʦʧʣʠʚ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʣʦʞʝʥ 

ʢʘʪʘʣʠʟʘʪʦʨ ʥʘ ʦʩʥʦʚʝ ʩʦʝʜʠʥʝʥʠʡ ʨʫʪʝʥʠʷ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʧʦʣʠʩʪʠʨʦʣʴʥʦʡ ʩʝʪʢʝ MN100. ʄʦʜʝʣʴʥʳʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʨʝʘʢʮʠʠ ʚʳʙʨʘʥ ʜʦʜʝʢʘʥ. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚʦʜʦʨʦʜʘ ʥʘ ʩʢʦʨʦʩʪʴ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ ʚ ʠʭ ʩʤʝʩʠ ʚ 

ʜʦʜʝʢʘʥʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʦ ʙʝʥʟʦʣʫ 

ʚʦʟʨʘʩʪʘʝʪ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 160 Áʉ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʦʙʱʝʛʦ ʜʘʚʣʝʥʠʷ ʚ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʦʢʩʠʜ ʨʫʪʝʥʠʷ (IV). 
 

Abstract. The study is aimed at creating a polymer-stabilized ruthenium-containing catalytic 

system for liquid-phase hydrogenation of arenes in alkanes, including the creation of catalytic 

systems for upgrading the fuels of internal combustion engines. As a catalyst system, a catalyst 

based on ruthenium compounds stabilized in an industrial hypercrosslinced polystyrene MN100 has 

been proposed. Dodecane was selected as a model reaction solvent. During the study, the effect of 

temperature and pressure of hydrogen on the speed and differential selectivity of the hydrogenation 

of benzene and toluene in their mixture in dodecane was studied. It was shown that the differential 

selectivity of hydrogenation with respect to benzene increases with temperature up to 160ÁC and 

decreases with an increase in the total pressure in the reaction mixture. A study of the nature of the 

active phase of the catalytic system by X-ray photoelectron spectroscopy showed that ruthenium 

(IV) oxide is formed during the reduction of the catalyst. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʪʘʣʠʪʠʯʝʩʢʦʝ ʛʠʜʨʠʨʦʚʘʥʠʝ, ʩʤʝʩʴ ʙʝʥʟʦʣ-ʪʦʣʫʦʣ, ʨʫʪʝʥʠʡ, 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ. 

 

Keywords: catalytic hydrogenation, benzene-toluene mixture, ruthenium, differential 

selectivity. 
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ɺʚʝʜʝʥʠʝ 

ʇʨʦʮʝʩʩʳ ʛʠʜʨʠʨʦʚʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʷʚʣʷʷʩʴ ʦʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʣʘʛʦʨʘʞʠʚʘʥʠʷ ʤʦʪʦʨʥʳʭ 

ʪʦʧʣʠʚ, ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʜʦ ʮʠʢʣʦʛʝʢʩʘʥʘ ʚ ʩʠʥʪʝʟʝ ʥʘʡʣʦʥʘ, ʛʠʜʨʠʨʦʚʘʥʠʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪ ʚ ʪʦʥʢʦʤ ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʠʥʪʝʟʝ [1ï5]. ʊʠʧʠʯʥʳʤʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʛʠʜʨʠʨʦʚʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʷʚʣʷʶʪʩʷ ʢʘʪʘʣʠʟʘʪʦʨʳ 

ʥʘ ʦʩʥʦʚʝ ʥʠʢʝʣʷ ʠʣʠ ʧʣʘʪʠʥʳ ʥʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʝ [1, 6], ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʦʚ 

ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪ ʢʘʢ ʧʨʦʜʫʢʪʳ ʥʘʩʳʱʝʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʴʮʘ, ʪʘʢ ʠ 

ʧʨʦʜʫʢʪʳ ʨʘʩʢʨʳʪʠʷ ʮʠʢʣʘ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʨʫʪʝʥʠʷ, 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ ʚ ʧʨʦʮʝʩʩʝ ʞʠʜʢʦʬʘʟʥʦʛʦ 

ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ ʚ ʠʭ ʩʤʝʩʷʭ ʩ ʘʣʢʘʥʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʳ 

ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 
 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʩʥʦʚʥʦʡ ʭʣʦʨʠʜ ʨʫʪʝʥʠʷ (IV), ʙʝʥʟʦʣ, ʪʦʣʫʦʣ ʠ ʜʦʜʝʢʘʥ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʘʨʢʝ ʭ.ʯ. 

ʇʨʦʤʳʰʣʝʥʥʳʡ ʧʦʣʠʤʝʨʥʳʡ ʩʦʨʙʝʥʪ ʤʘʨʢʠ MN100 ʧʨʦʠʟʚʦʜʩʪʚʘ Purolite Inc. ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʯʠʩʪʦʪʳ ʥʝ ʠʤʝʝʪ. 

ʄʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ Ru/MN100 ʩ ʤʘʩʩʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʨʫʪʝʥʠʷ 2% ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʧʨʦʧʠʪʢʦʡ ʧʦ ʚʣʘʛʦʝʤʢʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʤʳʪʦʛʦ ʘʮʝʪʦʥʦʤ ʠ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʩʫʭʦʛʦ ʧʦʨʦʰʢʘ MN100 (Purolite Inc.) ʨʘʩʪʚʦʨʦʤ ʦʩʥʦʚʥʦʛʦ ʭʣʦʨʠʜʘ 

ʨʫʪʝʥʠʷ (IV). ʇʦʩʣʝ ʧʨʦʧʠʪʢʠ ʧʦʣʠʤʝʨ ʙʳʣ ʚʳʩʫʰʝʥ ʥʘ ʚʦʟʜʫʭʝ ʧʨʠ 70 ÁC. 

ʄʝʪʦʜʠʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʫʙʯʘʪʦʤ ʩʪʝʢʣʷʥʥʦʤ ʨʝʘʢʪʦʨʝ ʧʨʠ 

ʥʝʧʨʝʨʳʚʥʦʤ ʪʦʢʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʚʦʜʦʨʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 300 Áʉ. ʂʘʪʘʣʠʟʘʪʦʨ ʧʦʤʝʱʘʣʠ ʚ 

ʩʪʝʢʣʦʪʢʘʥʴ, ʟʘʛʨʫʞʘʣʠ ʚ ʨʝʘʢʪʦʨ ʠ ʧʨʦʜʫʚʘʣʠ ʘʟʦʪʦʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ. ɿʘʪʝʤ, ʚ ʨʝʘʢʪʦʨ 

ʧʦʜʘʚʘʣʠ ʚʦʜʦʨʦʜ ʩʦ ʩʢʦʨʦʩʪʴʶ 100 ʤʣ/ʤʠʥ ʠ ʨʘʟʦʛʨʝʚʘʣʠ ʨʝʘʢʪʦʨ ʜʦ 300Ñ10 Áʉ. ʇʦʩʣʝ 

ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʝʣʠ 3 ʯʘʩʘ, ʟʘʪʝʤ ʨʝʘʢʪʦʨ ʦʭʣʘʞʜʘʣʠ ʥʝ 

ʧʨʝʢʨʘʱʘʷ ʪʦʢ ʚʦʜʦʨʦʜʘ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʪʨʫʙʯʘʪʳʡ ʨʝʘʢʪʦʨ ʧʨʦʜʫʚʘʣʠ ʘʟʦʪʦʤ ʠ 

ʠʟʚʣʝʢʘʣʠ ʢʘʪʘʣʠʟʘʪʦʨ. ʇʦʣʫʯʝʥʥʳʡ ʢʘʪʘʣʠʟʘʪʦʨ ʭʨʘʥʷʪ ʚ ʙʶʢʩʝ ʥʘ ʚʦʟʜʫʭʝ. 

ʄʝʪʦʜʠʢʘ ʛʠʜʨʠʨʦʚʘʥʠʷ ʩʤʝʩʠ ʙʝʥʟʦʣ-ʪʦʣʫʦʣ 

ɻʠʜʨʠʨʦʚʘʥʠʝ ʩʤʝʩʠ ʙʝʥʟʦʣ-ʪʦʣʫʦʣ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʠʟʦʙʘʨʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚ 

ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʩʪʘʣʴʥʦʤ ʨʝʘʢʪʦʨʝ-ʘʚʪʦʢʣʘʚʝ ʧʨʦʠʟʚʦʜʩʪʚʘ Parr Instruments ʩʥʘʙʞʝʥʥʳʡ 

ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʦʡ. ɺ ʨʝʘʢʪʦʨ ʟʘʩʳʧʘʣʩʷ ʢʘʪʘʣʠʟʘʪʦʨ 0,1000Ñ0,0001 ʛ. ʇʦʩʣʝ ʯʝʛʦ ʚ ʥʝʛʦ 

ʚʥʦʩʠʣʠ 1Ñ0,05 ʤʣ ʙʝʥʟʦʣʘ, 1,4Ñ0,05 ʤʣ ʪʦʣʫʦʣʘ ʠ 40Ñ0,1 ʤʣ ʜʦʜʝʢʘʥʘ, ʩʦʟʜʘʚʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʥʟʦʣʘ 0,27 ʠ ʪʦʣʫʦʣʘ 0,32 ʤʦʣʴ/ʣ. ʈʝʘʢʪʦʨ ʛʝʨʤʝʪʠʟʠʨʦʚʘʣʩʷ, ʧʨʦʜʫʚʘʣʩʷ 

ʘʟʦʪʦʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʟʜʫʭʘ, ʧʦʩʣʝ ʯʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʜʘʚʣʝʥʠʝ ʘʟʦʪʘ 5 ʄʇʘ. ɿʘʜʘʚʘʣʘʩʴ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 1500 ʦʙ/ʤʠʥ, ʠ ʨʝʘʢʪʦʨ ʨʘʟʦʛʨʝʚʘʣʩʷ ʜʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʜʠʘʧʘʟʦʥʝ 100ï180 Áʉ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʙʠʨʘʣʘʩʴ ʥʫʣʝʚʘʷ ʧʨʦʙʘ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ, ʨʝʘʢʪʦʨ ʧʨʦʜʫʚʘʣʩʷ ʚʦʜʦʨʦʜʦʤ ʠ ʚ ʥʝʤ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʘʚʣʝʥʠʝ (1ï7 ʄʇʘ). ɺ ʭʦʜʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʠʟ 

ʨʝʘʢʪʦʨʘ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʢʘʪʘʣʠʟʘʪʘ. 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʢʘʪʘʣʠʟʘʪʘ 

ɸʥʘʣʠʟ ʢʘʪʘʣʠʟʘʪʘ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʥʘ 

ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ ʂʨʠʩʪʘʣʃʶʢʩ 4000ʄ. ʈʘʟʜʝʣʝʥʠʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ 

ʥʘ ʢʘʧʠʣʣʷʨʥʦʡ ʢʦʣʦʥʢʝ ZebroneZB-WAX ʜʣʠʥʦʡ 60 ʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 0,53 ʤʤ ʠ 

ʪʦʣʱʠʥʦʡ ʧʣʝʥʢʠ ʬʘʟʳ 1 ʤʢʤ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʪʘʣʠʟʘʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 
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ʩʣʝʜʫʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʧʨʦʛʨʘʤʤʘ: 50 ÁC (5 ʤʠʥ) Ÿ 10 ÁC/ʤʠʥ (90 ÁC) Ÿ 40 ÁC/ʤʠʥ 

(160 ÁC) Ÿ 3 ʤʠʥ (160 ÁC). ɺʨʝʤʷ ʘʥʘʣʠʟʘ 14 ʤʠʥʫʪ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʧʦ ʤʝʪʦʜʫ ʘʙʩʦʣʶʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʄʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʌʦʪʦʵʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʝʛʘʟʠʨʦʚʘʥʥʳʭ ʚ ʚʘʢʫʫʤʝ 

ʦʙʨʘʟʮʦʚ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʕʉ-2403 ʉʂɹ ɸʇ 

ʈɸʅ, ʦʩʥʘʱʝʥʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʦʤ ʵʥʝʨʛʠʠ PHOIBOS 100-5MCD (ʧʨʦʠʟʚʦʜʩʪʚʦ Specs GmbH, 

ɻʝʨʤʘʥʠʷ) ʠ ʨʝʥʪʛʝʥʦʚʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ MgKa/AlKa XR-50 (ʧʨʦʠʟʚʦʜʩʪʚʦ Specs GmbH, 

ɻʝʨʤʘʥʠʷ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʝʢʪʨʦʚ ʧʨʠʤʝʥʷʣʦʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ MgKa 

ʤʦʱʥʦʩʪʴʶ 250 ɺʪ. ʆʙʟʦʨʥʳʝ ʩʧʝʢʪʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 1000ï0 ʵɺ ʩ ʰʘʛʦʤ 

ʵʥʝʨʛʠʠ 0,5 ʵɺ ʠ ʚʳʜʝʨʞʢʦʡ ʚ ʪʦʯʢʝ 0,4 ʩ; ʵʥʝʨʛʠʷ ʧʨʦʧʫʩʢʘʥʠʷ ʘʥʘʣʠʟʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

40 ʵɺ. ʉʧʝʢʪʨʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʰʘʛʦʤ ʵʥʝʨʛʠʠ 0,05 ʵɺ; ʵʥʝʨʛʠʷ 

ʧʨʦʧʫʩʢʘʥʠʷ ʘʥʘʣʠʟʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 7 ʵɺ. ʉʙʦʨ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ SpecsLab2. ɼʣʷ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ CasaXPS. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʞʠʜʢʦʬʘʟʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʩʤʝʩʝʡ ʙʝʥʟʦʣ-ʪʦʣʫʦʣ ʚ ʩʨʝʜʝ ʜʦʜʝʢʘʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ Ru/MN100 ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʪʝʩʪʦʚ ʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʜʠʘʧʘʟʦʥʝ 100ï180 ÁC ʠ ʦʙʱʝʤ ʜʘʚʣʝʥʠʠ ʚ ʨʝʘʢʪʦʨʝ 1ï7 ʄʇʘ. 

ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ ʥʘ ʩʢʦʨʦʩʪʠ ʞʠʜʢʦʬʘʟʥʦʛʦ 

ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ ʚ ʩʨʝʜʝ ʜʦʜʝʢʘʥʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 100ï180 ÁC ʩ ʰʘʛʦʤ 10 ÁC. ɺ ʭʦʜʝ ʢʘʞʜʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʩ ʪʦʯʥʦʩʪʴʶ Ñ0,1 Áʉ. 

ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʢʦʨʦʩʪʴ ʛʠʜʨʠʨʦʚʘʥʠʷ ʠ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 160 Áʉ, ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 160 Áʉ ʩʢʦʨʦʩʪʴ ʦʙʦʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩʥʠʞʘʝʪʩʷ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʙʝʥʟʦʣ ʠ ʪʦʣʫʦʣ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ ʜʦʜʝʢʘʥʘ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 216 Áʉ, ʘ 

ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʘʨʘ ʥʘʜ ʞʠʜʢʦʩʪʴʶ ʧʨʠ 100 ʠ 180Áʉ ʩʦʩʪʘʚʣʷʝʪ 0,005 ʠ 

0,04 ʄʇʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [7]. ɺ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ 100ï180 Áʉ ʩʦʛʣʘʩʥʦ [7ï10] 

ʧʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʘʨʘ ʙʝʥʟʦʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡʥʦ ʦʪ 

0,18 ʜʦ 1,0 ʄʇʘ. ʇʦ ʜʘʥʥʳʤ [7, 11ï14] ʧʨʠ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 100 ʜʦ 180ÁC ʧʘʨʮʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʘʨʘ ʪʦʣʫʦʣʘ ʧʦʚʳʰʘʝʪʩʷ ʩ 0,073 ʜʦ 0,5 ʄʇʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʚʦʜʦʨʦʜʘ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ (ʊʘʙʣʠʮʘ 1) ʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 160Áʉ 

ʚʦʟʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚʦʜʦʨʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʬʘʟʳ. 

ɸʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ (ʈʠʩʫʥʦʢ 3) 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʢʦʥʚʝʨʩʠʷʭ ʙʝʥʟʦʣʘ ʤʝʥʝʝ 70% ʩʢʦʨʦʩʪʴ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ 

ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʛʠʜʨʠʨʦʚʘʥʠʷ ʪʦʣʫʦʣʘ ʠ ʧʨʠ ʢʦʥʚʝʨʩʠʷʭ ʙʝʥʟʦʣʘ ʜʦ 40% ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʮʝʩʩʘ 120 Áʉ ʠ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʚ 2ï3 ʨʘʟʘ ʚʳʰʝ 

ʩʢʦʨʦʩʪʠ ʛʠʜʨʠʨʦʚʘʥʠʷ ʪʦʣʫʦʣʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʢʦʥʢʫʨʝʥʪʥʦʡ ʘʜʩʦʨʙʮʠʝʡ 

ʩʫʙʩʪʨʘʪʦʚ: ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʘʜʩʦʨʙʮʠʝʡ ʙʝʥʟʦʣʘ ʥʘ ʘʢʪʠʚʥʫʶ ʬʘʟʫ ʢʘʪʘʣʠʟʘʪʦʨʘ. 
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ʈʠʩʫʥʦʢ 1. ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ. 

 

ʊʘʙʣʠʮʘ 1. 

ɿɸɺʀʉʀʄʆʉʊʔ ʇɸʈʎʀɸʃʔʅʆɻʆ ɼɸɺʃɽʅʀʗ ɺʆɼʆʈʆɼɸ  

ʆʊ ʊɽʄʇɽʈɸʊʋʈʓ ʈɽɸʂʎʀʆʅʅʆʁ ʉʄɽʉʀ 

 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 100 120 140 160 180 

ʇʘʨʮʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʦʜʦʨʦʜʘ, ʄʇʘ 4,7 4,7 4,5 3,9 3,5 

 

 

 
ʈʠʩʫʥʦʢ 2. ʂʠʥʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʪʦʣʫʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ. 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 30  

 

 
 

ʈʠʩʫʥʦʢ 3. ʉʦʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʚʝʨʩʠʠ ʙʝʥʟʦʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ. 

 

ɺʣʠʷʥʠʝ ʦʙʱʝʛʦ ʜʘʚʣʝʥʠʷ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʱʝʛʦ ʚʣʠʷʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʞʠʜʢʦʬʘʟʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʩʤʝʩʝʡ ʙʝʥʟʦʣ-ʪʦʣʫʦʣ ʚ ʜʦʜʝʢʘʥʝ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʘʚʣʝʥʠʷʭ. ʆʙʱʝʝ ʜʘʚʣʝʥʠʝ ʚ ʨʝʘʢʪʦʨʝ 

ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 1 ʜʦ 7 ʄʇʘ ʩ ʰʘʛʦʤ 1 ʄʇʘ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʛʠʜʨʠʨʦʚʘʥʠʷ ʢʘʢ ʙʝʥʟʦʣʘ, ʪʘʢ ʠ 

ʪʦʣʫʦʣʘ ʨʘʩʪʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʙʱʝʤʫ ʜʘʚʣʝʥʠʶ ʠ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʧʨʠ 5 ʄʇʘ. ʇʨʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʩʢʦʨʦʩʪʴ ʦʙʦʠʭ ʧʨʦʮʝʩʩʦʚ ʩʥʠʞʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʦʪʥʦʰʝʥʠʝ 

ʩʢʦʨʦʩʪʝʡ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʢ ʪʦʣʫʦʣʫ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʥʠʞʝ ʦʙʱʝʝ ʜʘʚʣʝʥʠʝ ʚ ʨʝʘʢʪʦʨʝ 

(ʈʠʩʫʥʦʢ 4). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʜʘʥʥʳʭ ʈʠʩʫʥʢʘ 4, ʩʢʦʨʦʩʪʴ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʚʳʰʝ 

ʩʢʦʨʦʩʪʠ ʛʠʜʨʠʨʦʚʘʥʠʷ ʪʦʣʫʦʣʘ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʦʙʱʝʛʦ ʜʘʚʣʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʘʨʮʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʦʨʦʜʘ, ʧʨʠ ʢʦʥʚʝʨʩʠʷʭ ʙʝʥʟʦʣʘ ʥʠʞʝ 60%, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʘʜʩʦʨʙʮʠʝʡ ʩʫʙʩʪʨʘʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʢʘʪʘʣʠʟʘʪʦʨʘ. 
 

 
 

ʈʠʩʫʥʦʢ 4. ʉʦʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʚʝʨʩʠʠ ʙʝʥʟʦʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʘʚʣʝʥʠʷʭ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ Ru/MN100 ʩʧʦʩʦʙʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦ ʚʝʩʪʠ 

ʧʨʦʮʝʩʩ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ ʚ ʩʤʝʩʷʭ ʙʝʥʟʦʣ-ʪʦʣʫʦʣ, ʘ ʢʦʥʢʫʨʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʦʚ 

ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʧʦ ʙʝʥʟʦʣʫ ʚ 

ʧʨʦʮʝʩʩʝ ʞʠʜʢʦʬʘʟʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʚʳʰʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʙʝʥʟʦʣ/ʪʦʣʫʦʣ. 
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʨʦʜʳ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʢʘʪʘʣʠʟʘʪʦʨʘ ʤʝʪʦʜʦʤ 

ʨʝʥʛʪʝʥʦʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʭʦʜʝ 

ʩʠʥʪʝʟʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʳ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʙʳʣ ʧʨʦʚʝʜʝʪ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʧʦʣʠʤʝʨʘ, ʥʝ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʬʦʪʦʵʣʝʢʪʨʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʦʙʟʦʨʥʳʭ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʭ ʩʧʝʢʪʨʦʚ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʩʦʩʪʘʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʜʚʝʨʛʥʫʪʳʭ ʘʥʘʣʠʟʫ ʩʠʩʪʝʤ (ʊʘʙʣʠʮʘ 2). 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʠʤʝʨʘ MN100 ʩʦʜʝʨʞʘʱʝʛʦ ʪʨʝʪʠʯʥʳʝ ʘʤʠʥʦʛʨʫʧʧʳ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʢ ʫʛʣʝʨʦʜ, ʢʠʩʣʦʨʦʜ, ʘʟʦʪ ʠ ʭʣʦʨ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʳ ʫʛʣʝʨʦʜ, ʢʠʩʣʦʨʦʜ, ʨʫʪʝʥʠʡ ʠ ʭʣʦʨ. ʆʪʥʦʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʡ ʨʫʪʝʥʠʷ ʢ ʭʣʦʨʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 6,5:1, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʚʝʜʝʥʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʭʣʦʨʠʜʘ ʨʫʪʝʥʠʷ (IV), 

ʢʦʪʦʨʳʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢ ʢʘʯʝʩʪʚʝ ʧʨʝʢʫʨʩʦʨʘ ʤʝʪʘʣʣʘ, ʚ ʭʦʜʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʪʝʨʧʝʣ ʧʨʝʚʨʘʱʝʥʠʷ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ 

ʠʩʭʦʜʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ. ʕʪʦʪ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʫʪʝʥʠʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʉʨʘʚʥʝʥʠʝ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ 

ʬʦʨʤ ʨʫʪʝʥʠʷ ʠ ʩ ʛʠʜʨʠʨʦʚʘʥʠʝʤ ʩʚʷʟʠ ʉïN ʘʤʠʥʦʛʨʫʧʧ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʤʤʠʘʢʘ ʠʣʠ ʣʝʪʫʯʠʭ ʚ ʫʩʣʦʚʠʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʘʤʠʥʦʚ. 
 

ʊʘʙʣʠʮʘ 2. 

ʕʃɽʄɽʅʊʅʓʁ ʉʆʉʊɸɺ ʇʆɺɽʈʍʅʆʉʊʀ ʂɸʊɸʃʀɿɸʊʆʈʆɺ 
 

ʕʣʝʤʝʥʪ MN100 Ru/MN100 Ru/MN100_H2_300 Áʉ 

C 1s 92,0 76,0 88,1 

O 1s 5,6 17,5 8,7 

N 1s 2,1 3,5 0,7 

Cl 2p 0,3 0,4 0,4 

Ru 3p3/2 0,0 2,6 2,1 
 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʬʘʟ, ʩʦʜʝʨʞʘʱʠʭ ʨʫʪʝʥʠʡ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʧʝʢʪʨʳ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦʜʫʨʦʚʥʷ ʨʫʪʝʥʠʷ 3d ʠ ʫʛʣʝʨʦʜʘ 1s ʠʩʭʦʜʥʦʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ 

ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʈʠʩʫʥʢʠ 5 ʠ 6). ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʤʦʜʝʣʠ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʭ ʧʦʣʦʩ Ru 3d ʠ C 1s. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʧʦʜʫʨʦʚʥʷ Ru 3d5/2 ʠʩʭʦʜʥʦʛʦ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 282,9 ʵɺ, ʠ ʚ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʠʦʙʨʝʪʘʷ 

ʟʥʘʯʝʥʠʝ 281,0 ʵɺ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʦʢʩʠʜʘ ʨʫʪʝʥʠʷ (IV) [15]. ɿʥʘʯʝʥʠʷ 

ʵʥʝʨʛʠʡ ʩʚʷʟʠ Ru 3d5/2 282,9ï283,1 ʵɺ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʨʫʪʝʥʘʪ-ʘʥʠʦʥʦʚ ʠ ʦʩʪʘʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʦʩʥʦʚʥʦʛʦ ʭʣʦʨʠʜʘ ʨʫʪʝʥʠʷ (IV), ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʝʢʫʨʩʦʨʘ ʤʝʪʘʣʣʘ ʚ ʭʦʜʝ ʩʠʥʪʝʟʘ ʢʘʪʘʣʠʟʘʪʦʨʘ [15]. 

 
ʈʠʩʫʥʦʢ 5. ʉʧʝʢʪʨ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 1s ʧʦʜʫʨʦʚʥʷ ʫʛʣʝʨʦʜʘ ʠ 3d ʧʦʜʫʨʦʚʥʷ ʨʫʪʝʥʠʷ ʜʣʷ 

ʦʙʨʘʟʮʘ ʠʩʭʦʜʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ Ru/MN100. 

 
 

ʈʠʩʫʥʦʢ 6. ʉʧʝʢʪʨ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 1s ʧʦʜʫʨʦʚʥʷ ʫʛʣʝʨʦʜʘ ʠ 3d ʧʦʜʫʨʦʚʥʷ ʨʫʪʝʥʠʷ ʜʣʷ 

ʦʙʨʘʟʮʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚ ʚʦʜʦʨʦʜʝ ʧʨʠ 300 Áʉ ʢʘʪʘʣʠʟʘʪʦʨʘ Ru/MN100. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʪʦʢʝ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʚʦʜʦʨʦʜʘ ʧʨʠ 300 Áʉ ʬʦʨʤʠʨʫʝʪʩʷ ʦʢʩʠʜʥʘʷ ʬʘʟʘ ʨʫʪʝʥʠʷ (IV), ʢʦʪʦʨʘʷ ʠ ʧʨʦʷʚʣʷʝʪ 

ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʛʠʜʨʠʨʦʚʘʥʠʷ ʘʨʝʥʦʚ ʚ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

Ru/MN100. 
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ɸʥʘʣʠʟ ʬʦʪʦʵʣʝʢʨʦʥʥʦʡ ʧʦʣʦʩʳ N 1s ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, 

ʧʦʢʘʟʳʚʘʝʪ (ʈʠʩʫʥʦʢ 7), ʯʪʦ ʜʣʷ ʦʙʦʠʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʘʷ ʵʥʝʨʛʠʷ ʩʚʷʟʠ ʧʦʣʦʩʳ 400,0 ʵɺ 

ʦʪʚʝʯʘʶʱʘʷ ʘʟʦʪʫ ʚ ʩʦʩʪʘʚʝ ʘʤʠʥʦʛʨʫʧʧ [15], ʪ. ʝ. ʧʨʠʨʦʜʘ ʩʦʜʝʨʞʘʱʠʭ ʘʟʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧ ʚ ʭʦʜʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

 

 
 

ʈʠʩʫʥʦʢ 7. ʉʧʝʢʪʨ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 1s ʧʦʜʫʨʦʚʥʷ ʘʟʦʪʘ ʠʩʭʦʜʥʦʛʦ (1) ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ 

(2) ʢʘʪʘʣʠʟʘʪʦʨʘ. 

 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚ ʩʚʝʨʭʩʰʠʪʦʤ ʧʦʣʠʩʪʠʨʦʣʝ ʤʘʨʢʠ MN100 ʨʫʪʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʘ ʚ ʧʨʦʮʝʩʩʝ ʞʠʜʢʦʬʘʟʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʣʢʘʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʦʧʣʠʚʘʭ. 

ʂʘʪʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʚʝʩʪʠ ʛʠʜʨʠʨʦʚʘʥʠʝ ʙʝʥʟʦʣʘ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʪʦʣʫʦʣʘ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʘʪʘʣʠʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʬʘʟʦʡ ʷʚʣʷʝʪʩʷ ʦʢʩʠʜ 

ʨʫʪʝʥʠʷ (IV). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʨʘʥʪ 18-08-00435). 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʠʩʢ ʥʦʚʳʭ ʩʪʘʙʠʣʴʥʳʭ ʠ ʘʢʪʠʚʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʩʠʥʪʝʟʘ ʌʠʰʝʨʘ-

ʊʨʦʧʰʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠʜʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʪʦʧʣʠʚ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʩʳʨʴʷ. ʉʪʘʙʠʣʠʟʘʮʠʷ ʘʢʪʠʚʥʦʡ ʬʘʟʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 

ʟʘʜʘʯ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʛʠʜʨʠʨʦʚʘʥʠʷ CO ʚ ʞʠʜʢʦʝ ʤʦʪʦʨʥʦʝ ʪʦʧʣʠʚʦ. ʕʪʘ 

ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʦʩʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʦʥʦï ʠ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ Ru-

ʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʢʘʪʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʞʠʜʢʦʬʘʟʥʦʛʦ ʩʠʥʪʝʟʘ ʌʠʰʝʨʘ-ʊʨʦʧʰʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 1% Ru-ʉʇʉ ʠ 10% Co ð 1% Ru-ʉʇʉ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʙʝʥʟʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʠʘʧʘʟʦʥʘ C5ïC9 (ʙʦʣʝʝ 70%), ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʫʶ ʢʦʥʚʝʨʩʠʶ 

CO (ʜʦ 23%). ɺʳʙʨʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʦʚ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ ʌʠʰʝʨʘ-ʊʨʦʧʰʘ.  

 

Abstract. The search for new stable and active catalysts of Fischer-Tropsch synthesis is one of 

the key directions for production of liquid fuels from alternative raw materials. Stabilization of the 

active phase is the main task in the development of catalysts for hydrogenation of CO into liquid 

fuels. This problem can be solved by choosing the optimal support, as well as the synthesis method. 

This work is devoted to the development of new polymer monoï and bimetallic Ru-containing 

catalysts for liquid phase Fischer-Tropsch synthesis. It is shown that the use of 1% Ru-HPS and 

10% Co ð 1% Ru-HPS allows to obtain a high yield of gasoline hydrocarbons (more than 70%), 

providing a high conversion of CO (up to 23%). The selected polymer-based systems showed high 

stability in the Fischer-Tropsch synthesis process. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʪʝʥʠʡ, ʩʚʝʨʭʩʰʠʪʳʡ ʧʦʣʠʩʪʠʨʦʣ, ʩʠʥʪʝʟ ʌʠʰʝʨʘ-ʊʨʦʧʰʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʙʝʥʟʠʥʦʚʦʛʦ ʨʷʜʘ. 
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ɺʚʝʜʝʥʠʝ 

ʈʘʩʪʫʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ ʠ ʨʘʩʪʫʱʠʝ ʮʝʥʳ ʥʘ ʥʝʬʪʴ, ʘ ʪʘʢʞʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʢ ʧʝʨʝʭʦʜʫ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʤʫ ʠ 

ʦʪʭʦʜʥʦʤʫ ʩʳʨʴʶ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɻʘʟʠʬʠʢʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʠʣʠ ʙʠʦʤʘʩʩʳ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʛʘʟʦʦʙʨʘʟʥʦʡ ʩʤʝʩʠ, ʩʦʩʪʦʷʱʝʡ ʚ 

ʦʩʥʦʚʥʦʤ ʠʟ ʤʦʥʦʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ [1]. ʕʪʠ ʛʘʟʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʧʣʠʚ ʠ ʮʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʂʦʤʧʣʝʢʩ 

ʨʝʘʢʮʠʡ ʤʝʞʜʫ ʤʦʥʦʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʦʤ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʘʣʢʘʥʦʚ, ʧʘʨʘʬʠʥʦʚ, ʦʣʝʬʠʥʦʚ, ʦʢʩʠʛʝʥʘʪʦʚ), ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʟʳʚʘʶʪ 

ʩʠʥʪʝʟʦʤ ʌʠʰʝʨʘ-ʊʨʦʧʰʘ (ʉʌʊ) [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʌʊ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ 

ʠʟʫʯʘʝʤʳʤ ʧʨʦʮʝʩʩʦʤ. ʀʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʚʷʟʘʥ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʛʠʜʨʠʨʦʚʘʥʠʷ ʤʦʥʦʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʦʢʠʭ ʚʳʭʦʜʦʚ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʄʦʣʝʢʫʣʷʨʥʦ-ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʉʌʊ 

ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʨʝʘʢʪʦʨʘ, ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠʨʦʜʳ ʠ ʩʪʨʫʢʪʫʨʳ ʢʘʪʘʣʠʟʘʪʦʨʘ [3].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʉʌʊ. ʇʝʨʝʭʦʜʥʳʝ ʤʝʪʘʣʣʳ ʠ ʠʭ 

ʩʦʝʜʠʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʠʪʨʠʜʳ, ʦʢʩʠʜʳ ʠ ʢʘʨʙʠʜʳ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʜʣʷ 

ʧʨʦʮʝʩʩʘ ʛʠʜʨʠʨʦʚʘʥʠʷ CO. ʅʘʠʙʦʣʴʰʘʷ ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ Ru, Ni, Co ʠ Fe [4]. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʉʌʊ ʷʚʣʷʝʪʩʷ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʣʣʘ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʛʨʝʛʘʮʠʠ ʠ ʚʳʤʳʚʘʥʠʷ ʘʢʪʠʚʥʦʡ 

ʬʘʟʳ [5]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʉʌʊ ʩʣʘʙʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʦʩʠʪʝʣʝʤ ʠ 

ʘʢʪʠʚʥʳʤ ʤʝʪʘʣʣʦʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ [6]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʤʝʟʦʧʦʨʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʙʝʪʘ-ʮʝʦʣʠʪʳ [7], ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ 

[5], Ŭ-ʛʣʠʥʦʟʝʤ [8], ʦʢʩʠʜ ʪʠʪʘʥʘ [9] ʠ ʛʨʘʬʝʥʦʚʳʝ ʥʘʥʦʯʘʩʪʠʮʳ [10] h ʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʉʌʊ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʠʤʝʥʝʥʠʶ ʛʣʠʥʦʟʝʤʘ, ʧʦʢʨʳʪʦʛʦ 

ʮʝʦʣʠʪʦʚʦʡ ʧʣʝʥʢʦʡ ZSM [11] ʠ ʤʝʪʘʣʣʦʨʛʘʥʠʯʝʩʢʠʭ ʢʘʨʢʘʩʦʚ (MOF) [12] ʚ ʢʘʯʝʩʪʚʝ 

ʥʦʩʠʪʝʣʝʡ ʜʣʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ Co ʠ Fe. ʇʦʤʠʤʦ ʚʳʙʦʨʘ ʥʦʩʠʪʝʣʷ, ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʞʝ ʤʝʪʦʜʳ ʥʘʥʝʩʝʥʠʷ ʤʝʪʘʣʣʦʚ. ʊʘʢʠʝ ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʢʘʢ ʘʵʨʦʟʦʣʴʥʳʡ 

ʩʠʥʪʝʟ [13], ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʦʩʘʞʜʝʥʠʝ [14] ʠ ʧʠʨʦʣʠʪʠʯʝʩʢʦʝ ʥʘʥʝʩʝʥʠʝ [5] ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʢʪʠʚʥʦʡ ʬʘʟʳ.  

ʂʘʢ ʚʠʜʥʦ, ʤʘʪʝʨʠʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʉʌʊ, 

ʠʤʝʶʪ ʚ ʦʩʥʦʚʥʦʤ ʥʝʦʨʛʘʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʛʫʪ ʩʠʣʴʥʦ ʚʣʠʷʪʴ ʥʘ 

ʵʣʝʢʪʨʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʩʪʘʚ ʘʢʪʠʚʥʦʛʦ ʤʝʪʘʣʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝʨʝʛʫʣʷʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʨ, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ. ɾʝʩʪʢʠʝ ʧʦʣʠʤʝʨʥʳʝ ʢʘʨʢʘʩʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʧʦʨʘʤʠ, 

ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʥʦʩʠʪʝʣʷʤ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʉʌʊ. ʆʜʥʘʢʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʦʚ ʧʨʠ 

ʛʠʜʨʠʨʦʚʘʥʠʠ ʉʆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʦʣʠʤʝʨʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚ ʉʌʊ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʥʟʠʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʨʭʩʰʠʪʦʛʦ ʧʦʣʠʩʪʠʨʦʣʘ (ʉʇʉ) ʚ 

ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʉʌʊ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʞʝʩʪʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʤʝʪʘʣʣ ʩ ʚʳʩʦʢʦʡ 

ʜʠʩʧʝʨʩʥʦʩʪʴʶ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʘʛʨʝʛʘʮʠʶ ʠ ʚʳʤʳʚʘʥʠʝ ʘʢʪʠʚʥʦʡ ʬʘʟʳ [15]. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʫʩʪʦʡʯʠʚʳ ʢ ʜʝʟʘʢʪʠʚʘʮʠʠ [16]. ʆʜʥʘʢʦ ʉʇʉ ʩʯʠʪʘʝʪʩʷ 

ʤʠʢʨʦʧʦʨʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ɻʠʜʨʦʪʝʨʤʘʣʴʥʳʡ ʩʠʥʪʝʟ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ, ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʦʨʠʩʪʦʩʪʴ ʉʇʉ, ʦʙʨʘʟʫʷ ʧʦʨʳ ʩʦ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ 20-50 ʥʤ, 

ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ [17]. 

ʂʘʪʘʣʠʟʘʪʦʨʳ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥ  r ʚ ʨʝʘʢʪʦʨʝ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ Parr-4307 ʠʟ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ (Parr Instrument, ʉʐɸ) ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ [17]. ɼʣʷ ʩʠʥʪʝʟʘ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: ʥʠʪʨʘʪ ʢʦʙʘʣʴʪʘ (II) (ʭ.ʯ., ʈʝʘʭʠʤ, 

ʈʦʩʩʠʷ), ʥʠʪʨʘʪ ʥʠʢʝʣʷ (ʭ.ʯ., ʈʝʘʭʠʤ, ʈʦʩʩʠʷ), ʛʠʜʨʦʢʩʦʭʣʦʨʠʜ ʨʫʪʝʥʠʷ (ʭ.ʯ. ɸʫʨʘʪ, ʈʦʩʩʠʷ), 

ʙʠʢʘʨʙʦʥʘʪ ʥʘʪʨʠʷ (ʭ.ʯ. ʈʝʘʭʠʤ, ʈʦʩʩʠʷ), ʩʚʝʨʭʩʰʠʪʳʡ ʧʦʣʠʩʪʠʨʦʣ (MN-270, Purolight Inc., 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʚ ʞʠʜʢʦʬʘʟʥʦʤ ʩʠʥʪʝʟʝ ʌʠʰʝʨʘ-ʊʨʦʧʰʘ ʚ 

ʩʪʘʣʴʥʦʤ ʨʝʘʢʪʦʨʝ PARR-4307 (Parr Instrument, ʉʐɸ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥ-ʜʦʜʝʢʘʥʘ ʚ 

ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʠʥʪʝʟ-ʛʘʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʤʝʩʴ CO ʠ H2 ʚ ʦʙʲʝʤʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:4. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʜʦʨʦʜʘ ʚ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʦʣʝʬʠʥʦʚ ʠ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʷʣʘ 200 Áʉ, ʦʙʱʝʝ ʜʘʚʣʝʥʠʝ ʚ ʨʝʘʢʪʦʨʝ ï 2,0 ʄʇʘ, 

ʤʘʩʩʘ ʢʘʪʘʣʠʟʘʪʦʨʘ ð 0,1 ʛ, ʦʙʲʝʤ ʨʘʩʪʚʦʨʠʪʝʣʷ ð 30 ʤʣ.  

ɸʥʘʣʠʟ ʞʠʜʢʦʡ ʬʘʟʳ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ GC-2010 ʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʘ GCMS-QP2010S 

(SHIMADZU, ʗʧʦʥʠʷ). ɸʥʘʣʠʟ ʛʘʟʦʚʦʡ ʬʘʟʳ ʧʨʦʚʦʜʠʣʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʦʚʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬʘ Crystallux 4000M, ʦʩʥʘʱʝʥʥʦʛʦ ʧʣʘʤʝʥʥʦ-

ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʠ ʢʘʪʘʨʦʤʝʪʨʦʤ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʢʦʥʚʝʨʩʠʠ ʉʆ ʚ ʭʦʜʝ ʉʌʊ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 1%Ru-ʉʇʉ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʥʘ ʧʦʣʠʤʝʨʥʦʡ ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʚʳʩʦʢʫ  ʁʩʢʦʨʦʩʪ ɹʨʝʘʢʮʠʠ (6,7 ʤʤʦʣʴĀʛʢʘʪ
ī1Āʯī1) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ 

ʞʠʜʢʦʬʘʟʥʦʛʦ ʧʨʦʮʝʩʩʘ [18]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥ ɹ ʢʦʥʚʝʨʩʠʠ ʉʆ ʜʣʷ 

ʤʦʥʦʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʙʣʠʟʢʘ ʢ ʩʪʝʧʝʥʠ ʢʦʥʚʝʨʩʠʠ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʛʘʟʦʬʘʟʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʉʌʊ (22,3%) [18]. ʊʘʢʘʷ ʚʳʩʦʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ 

ʚʳʩʦʢʦʡ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʘʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ 

ʢʘʪʘʣʠʟʘʪʦʨʘ.  

ɸʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ (ʈʠʩʫʥʦʢ 1) ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 1%Ru-ʉʇʉ ʩʥʠʞʘʝʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʛʘʟʦʦʙʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʜʦ 9%) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ [19]. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʫʪʝʥʠʝʚʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʫʛʣʝʚʦʜʦʨʦʜʳ ʉ6ïʉ9 (ʙʦʣʝʝ 70%). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʢʪʘʥ ʷʚʣʷʣʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʚʳʩʦʢʦʡ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʦʩʠʪʝʣʷ ʠ ʥʘʣʠʯʠʷ ʢʨʫʧʥʳʭ ʤʝʟʦʧʦʨ (ʊʘʙʣʠʮʘ 1). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʯʪʦ Ru-ʩʦʜʝʨʞʘʱʠʡ ʢʘʪʘʣʠʟʘʪʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ.  
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ʈʠʩʫʥʦʢ 1. ɺʳʭʦʜ ʧʨʦʜʫʢʪʦʚ ʉʌʊ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 1%Ru-ʉʇʉ. 

 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ Co ʠ Ni ʥʘ ʨʫʪʝʥʠʝʚʳʡ ʢʘʪʘʣʠʟʘʪʦʨ ʉʌʊ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ 10%Coï1%Ru-ʉʇʉ ʠ 10%Niï1%Ru-ʉʇʉ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. 

ɼʦʙʘʚʣʝʥʠʝ ʤʝʪʘʣʣʦʚ ʧʦʜʛʨʫʧʧʳ ʞʝʣʝʟʘ ʢ ʨʫʪʝʥʠʝʚʦʤʫ ʢʘʪʘʣʠʟʘʪʦʨʫ ʧʦʚʳʰʘʝʪ ʩʪʝʧʝʥʴ 

ʢʦʥʚʝʨʩʠʠ CO (ʜʦ 23,1% ʜʣʷ 10%Coï1%Ru-HPS) ʠ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ (ʜʦ 7,2 

ʤʤʦʣʴĀʛʢʘʪ
ī1Āʯī1). ʂʨʦʤʝ ʪʦʛʦ, ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʚʳʭʦʜʘ 

ʤʝʪʘʥʘ, ʘ ʪʘʢʞʝ ʦʙʱʝʛʦ ʚʳʭʦʜʘ ʛʘʟʦʦʙʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʈʠʩʫʥʦʢ 2). ʉʘʤʳʡ ʥʠʟʢʠʡ 

ʚʳʭʦʜ ʤʝʪʘʥʘ (2%) ʠ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʉ6ïʉ7 (57%) ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ 10%Coï1%Ru-ʉʇʉ. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʳʭʦʜ ʧʨʦʜʫʢʪʦʚ ʉʌʊ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʠʤʝʨʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʉʌʊ ʙʳʣʠ ʚʳʙʨʘʥʳ 

1%Ru-ʉʇʉ ʠ 10%Coï1%Ru-ʉʇʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʞʠʜʢʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʙʝʥʟʠʥʦʚʦʛʦ ʨʷʜʘ (ʙʦʣʝʝ 70%). ʉʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʚʳʙʨʘʥʥʳʭ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 
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ʈʠʩʫʥʦʢ 3. ʉʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚ ʞʠʜʢʦʬʘʟʥʦʤ ʧʨʦʮʝʩʩʝ ʉʌʊ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3, ʨʫʪʝʥʠʡ ʩʦʜʝʨʞʘʱʠʡ ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʤ 10%ʉʦï1%Ru-ʉʇʉ. ʆʜʥʘʢʦ ʩʥʠʞʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʪʦʣʴʢʦ ʯʝʨʝʟ 15 ʯ ʚ ʧʦʪʦʢʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʪʝʨʷ ʘʢʪʠʚʥʦʩʪʠ 

ʦʢʘʟʘʣʘʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʜʣʷ ʦʙʦʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ (3,2% ʜʣʷ 1%Ruïʉʇʉ ʠ 8,2% ʜʣʷ 10%Co-

1%Ru-ʉʇʉ) ʧʦʩʣʝ 20 ʯ ʧʨʦʮʝʩʩʘ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʘ ʘʢʪʠʚʥʦʩʪʴ ʤʦʥʦ- ʠ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʨʫʪʝʥʠʡʩʦʜʝʨʞʘʱʠʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʤ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʦʩʘʞʜʝʥʠʷ 

ʚ ʞʠʜʢʦʬʘʟʥʦʤ ʉʌʊ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 1%Ru-ʉʇʉ ʠ 10%Coï1%Ru-ʉʇʉ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʢʘʪʘʣʠʟʘʪʦʨʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʠʡ ʚʳʭʦʜ (ʜʦ 73%) 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʙʝʥʟʠʥʦʚʦʛʦ ʨʷʜʘ ʉ5ïʉ9. Ru-ʢʘʪʘʣʠʟʘʪʦʨ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ C8ïC9 (ʜʦ 50%), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ 

Co-Ru ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʘʙʣʶʜʘʣʩʷ ʩʜʚʠʛ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʚ ʩʪʦʨʦʥʫ ʫʛʣʝʚʦʜʦʨʦʜʦʚ C6ïC7 (ʜʦ 

57%). ɺʳʙʨʘʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʦʚ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʉʌʊ. ʉʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʘ 3ï8% ʯʝʨʝʟ 20 ʯ ʨʘʙʦʪʳ ʚ ʧʦʪʦʢʝ. ɼʘʥʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʙʘʟʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʣʠʤʝʨʦʚ ʚ 

ʧʨʦʮʝʩʩʘʭ ʛʠʜʨʠʨʦʚʘʥʠʷ ʉʆ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʩʦʩʪʘʚʘ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʚʳʙʦʨ ʫʩʣʦʚʠʡ ʩʠʥʪʝʟʘ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʘ ʪʘʢʞʝ 

ʦʧʪʠʤʠʟʘʮʠʶ ʫʩʣʦʚʠʡ ʨʝʘʢʮʠʠ ʉʌʊ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʨʘʥʪʳ 17-08-00609, 18-29-06004, 17-08-00659). 
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ɸʥʥʦʪʘʮʠʷ. N-ʤʝʪʠʣʛʣʶʢʘʤʠʥ (ʄɻɸ, ʪʦʨʛʦʚʦʝ ʥʘʟʚʘʥʠʝ ʤʝʛʣʫʤʠʥ) ð ʧʨʦʠʟʚʦʜʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ D-ʩʦʨʙʠʪʘ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʜʣʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʩʦʣʶʙʠʣʠʟʘʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦʵʧʠʣʝʧʪʠʯʝʩʢʠʤ, 

ʙʦʣʝʫʪʦʣʷʶʱʠʤ, ʘʥʪʠʤʠʢʨʦʙʥʳʤ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤ ʠ ʤʥʦʛʠʤʠ 

ʜʨʫʛʠʤʠ ʜʝʡʩʪʚʠʷʤʠ. N-ʤʝʪʠʣʛʣʶʢʘʤʠʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʢ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʤʝʜʠʮʠʥʝ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʶ ʠ ʪʝʭʥʦʣʦʛʠʷʤ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ). ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. 

 

Abstract. N-methylglucamine (MGA, trade name Meglumin) is a derivative of D-sorbitol, 

widely used in medical chemistry to highly solubilize and stabilize biologically active compounds 

used in cardiovascular diseases, which have antiepileptic, analgesic, antimicrobial, antibacterial, 

antitumor and many other actions. N-methylglucamine promotes the transition to personalized 

medicine, high-tech healthcare and health-saving technologies, including through the rational use of 

drugs (primarily antibacterial ones). This technology may be in demand by pharmaceutical 

companies and the food industry. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʢʦʥʜʝʥʩʘʮʠʷ, ʘʤʠʥʳ, ʛʣʶʢʦʟʘ, ʢʘʪʘʣʠʟʘʪʦʨ, 

ʦʩʥʦʚʘʥʠʷ ʐʠʬʬʘ.  

 

Keywords: reductive condensation, amines, glucose, catalyst, Schiff bases. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʫʜʝʣʷʶʪ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʘʤʠʥʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 
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ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ 

ʧʠɦʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ 

ʘʤʠʥʠʨʦʚʘʥʠʷ ʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʤʝʪʘʣʣʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʦʜʥʘʢʦ ʥʠʢʝʣʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʤʝʜʴ, ʢʦʙʘʣʴʪ, 

ʤʝʜʥʦʭʨʦʤʦʚʳʡ ʠ ʪ. ʜ. [1ï3]. 

ɺʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʧʦ ʧʦʣʫʯʝʥʠʶ ʘʤʠʥʦʚ ʠʟ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʠʢʝʣʝʚʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʥʠʢʝʣʷ 

ʈʝʥʝʷ ʚʳʭʦʜ ʘʤʠʥʦʚ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʘ ʦʪ ʩʪʨʦʝʥʠʷ ʚʟʷʪʦʛʦ 

ʩʫʙʩʪʨʘʪʘ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʠ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʥʠʢʝʣʷ ʈʝʥʝʷ ʢʘʢ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʷʚʣʷʶʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ 

ʩʝʣʝʢʪʠʚʥʦʩʪʴ, ʘ ʛʣʘʚʥʳʤʠ ʝʛʦ ʥʝʜʦʩʪʘʪʢʘʤʠ ð ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʠ ʥʝʙʝʟʦʧʘʩʥʦʩʪʴ. ʕʪʠ 

ʥʝʜʦʩʪʘʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʠʢʝʣʴ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʥʦʩʠʪʝʣʷʭ. 

ʕʬʬʝʢʪʠʚʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʘʤʠʥʠʨʦʚʘʥʠʷ ʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʢʘʟʘʣʩʷ 

ʥʠʢʝʣʴ, ʥʘʥʝʩʝʥʥʳʡ ʥʘ ʦʢʠʩʴ ʘʣʶʤʠʥʠʷ . ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ Ni/Al2O3, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʣʠʟʢʠ ʢ ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʥʝʥʠʷ ʥʠʢʝʣʷ ʈʝʥʝʷ, ʥʦ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʩʣʝʜʥʝʛʦ ʦʥ ʚ ʦʙʩʫʞʜʘʝʤʦʡ ʨʝʘʢʮʠʠ ʙʦʣʝʝ ʘʢʪʠʚʝʥ ʠ ʩʪʘʙʠʣʝʥ [4ï7]. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʤʠʥʠʨʦʚʘʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ Ni/Al2O3 ʚ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʠʪʨʠʣʳ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʘʤʠʥʠʨʦʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ 

ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ ʥʠʪʨʠʣʦʚ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʤʝʭʘʥʠʟʤʫ ʨʝʘʢʮʠʠ. ɼʘʣʝʝ ʧʝʨʚʠʯʥʳʡ ʘʤʠʥ 

ʧʝʨʝʭʦʜʠʪ ʚʦ ʚʪʦʨʠʯʥʳʡ, ʘ ʚʪʦʨʠʯʥʳʡ ð ʚ ʪʨʝʪʠʯʥʳʡ. 

ʀʟ ʜʨʫʛʠʭ ʥʦʩʠʪʝʣʝʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʠʟʝʣʴʛʫʨ. ʊʘʢ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʵʪʠʣʘʤʠʥʦʚ ʧʦʣʫʯʝʥʳ ʧʨʠ ʘʤʠʥʠʨʦʚʘʥʠʠ ʵʪʘʥʘʣʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

52,2% Ni, 14% ʉu, 2% ʄʦ ʠ 31,5% ʢʠʟʝʣʴʛʫʨʘ [3]. 

ʂʦʙʘʣʴʪʦʚʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʘʤʠʥʠʨʦʚʘʥʠʷ ʜʘʶʪ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʘʤʠʥʦʚ, ʥʦ ʨʘʙʦʪʘʶʪ ʚ ʙʦʣʝʝ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ, ʯʝʤ ʥʠʢʝʣʝʚʳʝ. ɺ ʨʷʜʝ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʜʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ. ʂʘʪʘʣʠʟʘʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʠʥʳ ʨʘʙʦʪʘʶʪ ʚ ʙʦʣʝʝ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ 

(20ï100 Áʉ, ʨʥ2=1ï4 ʘʪʤ), ʥʦ ʚʳʭʦʜ ʘʤʠʥʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʟʥʘʯʠʪʝʣʝʥ (10ï65%). ʉ 

ʧʦʚʳʰʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʚʦʜʦʨʦʜʘ ʜʦ 50ï125 ʘʪʤ ʧʨʠʤʝʥʝʥʠʝ ʈtO2, ʪʘʢ ʞʝ, ʢʘʢ ʠ Pd/C ʠ 

Rh/Al2O3, ʜʘʝʪ 81ï95% ʚʪʦʨʠʯʥʳʭ ʘʤʠʥʦʚ [8ï9]. 

ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʘʤʠʥʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʢʘʨʙʦʥʠʣʴʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʤʠʥʦʤ ʧʨʠ ʨʅ 6ï8 ʚ ʧʨʠʩʫʪʩʪʚʠʠ NaCNBH3. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʠʤʠʥʦʛʨʫʧʧʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʥʦʛʦ ʙʳʩʪʨʝʝ ʢʘʨʙʦʥʠʣʴʥʦʡ. ʇʨʝʜʣʦʞʝʥʦ ʥʘʨʷʜʫ ʩ 

NaCNBH3 ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʘʤʠʥʠʨʦʚʘʥʠʷ LiCNBH3 ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ 

ʧʨʠ ʨʅ 5ï6 ʠ 25 Áʉ. ʆʜʥʘʢʦ ʮʠʘʥʙʦʨʦʛʠʜʨʠʜ ʣʠʪʠʷ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʤʷʛʢʠʤ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʤ, 

ʯʝʤ NaBH4, ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʘʤʠʥʠʨʦʚʘʥʠʝ ʚ ʝʛʦ ʧʨʠʩʫʪʩʪʚʠʠ ʧʨʦʪʝʢʘʣʦ ʥʝ ʜʦ ʢʦʥʮʘ. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʙʦʨʦʤ ʨʘʩʪʚʦʨʠʪʝʣʷ. ʊʘʢ NaBH4 ʣʝʛʯʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʷʟʴ 

>C=N ð ʚ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʝ, ʯʝʤ ʚ ʩʧʠʨʪʘʭ. 

ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʧʝʨʚʠʯʥʳʝ, ʚʪʦʨʠʯʥʳʝ ʠ ʪʨʝʪʠʯʥʳʝ ʘʤʠʥʳ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʙʦʨʦʛʠʜʨʠʜʦʚ ʢʨʫʧʥʦʪʦʥʥʘʞʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʤʠʥʦʚ ʵʪʠʤ 

ʩʧʦʩʦʙʦʤ ʤʘʣʦ ʧʝʨʩʧʝʢʪʠʚʥʦ. 
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ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʠʤʠʥʳ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʬʦʪʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʚ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʷʚʣʷʶʱʠʭʩʷ ʜʦʥʦʨʦʤ ʚʦʜʦʨʦʜʘ. 

ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ, ʩʦʜʝʨʞʘʱʫʶ ʤʝʪʠʣʘʤʠʥ (10,73 ʛ), ʛʣʶʢʦʟʫ (25 ʛ) ʠ ʵʪʘʥʦʣ (100 ʤʣ) 

ʧʦʣʫʯʘʶʪ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʦʩʪʘʚʣʷʶʪ ʥʘ ʥʦʯʴ, ʘ ʟʘʪʝʤ ʢʠʧʷʪʷʪ ʧʨʠ 40 Áʉ ʥʘ 

ʨʦʪʦʨʥʦʤ ʠʩʧʘʨʠʪʝʣʝ. 21,56 ʛ ʧʨʦʜʫʢʪʘ ʩʤʝʰʠʚʘʶʪ ʩ 110 ʤʣ ʤʝʪʘʥʦʣʘ ʠ 2 ʛ Ni/SiO2 ʚ 

ʢʘʯʘʶʱʝʤʩʷ ʘʚʪʦʢʣʘʚʝ ʠ ʛʠʜʨʠʨʫʶʪ ʧʨʠ 50 Áʉ ʚ ʪʝʯʝʥʠʝ 28 ʯʘʩʦʚ ʧʨʠ ʜʘʚʣʝʥʠʠ ʚʦʜʦʨʦʜʘ 250 

psi. ʇʨʦʜʫʢʪ ʨʝʘʢʮʠʠ ʟʘʪʝʤ ʫʜʘʣʷʶʪ ʠʟ ʘʚʪʦʢʣʘʚʘ ʠ ʛʦʨʷʯʠʤ ʬʠʣʴʪʨʫʶʪ ʯʝʨʝʟ ʩʪʝʢʣʷʥʥʳʡ 

ʬʠʣʴʪʨ ʠʟ ʤʠʢʨʦʚʦʣʦʢʥʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʠʢʝʣʷ. (ʉʣʘʙʳʡ ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ 

ʨʘʩʪʚʦʨʘ ʠʣʠ ʧʨʦʜʫʢʪʘ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚ ʥʠʢʝʣʷ; 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʩʣʝʜʳ ʥʠʢʝʣʷ ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʘ, ʥʘʧʨʠʤʝʨ, ʬʠʣʴʪʨʘʮʠʝʡ ʯʝʨʝʟ ʥʝʡʪʨʘʣʴʥʳʡ 

ʩʠʣʠʢʘʛʝʣʴ ʠʣʠ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝʤ). N-ʤʝʪʠʣʛʣʶʢʘʤʠʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʚ ʚʠʜʝ ʙʝʣʦʛʦ 

ʪʚʝʨʜʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʠʩʧʘʨʝʥʠʷ ʤʝʪʘʥʦʣʘ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚ ʚʘʢʫʫʤʝ [10]. 

 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ N-

ʤʝʪʠʣʛʣʶʢʘʤʠʥʘ ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʠʝʤʣʝʤʳʤʠ.  

ʋʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʝʛʦ ʧʦ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʧʦʩʦʙʫ ʠ/ʠʣʠ 

ʧʦʜʙʦʨʦʤ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʴ ʧʨʦʮʝʩʩ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ 

ʜʘʚʣʝʥʠʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ: 

ïʥʝʧʨʝʨʳʚʥʳʡ ʩʧʦʩʦʙ; 

ïʢʘʪʘʣʠʟʘʪʦʨʳ: ʥʠʢʝʣʴ ʈʝʥʝʷ, ʥʠʢʝʣʴ ʥʘ ʧʦʜʣʦʞʢʝ SiO2, Al2O3, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʤʦʪʦʨʦʚ (ʦʢʦʣʦ 2%), ʪʘʢʠʭ ʢʘʢ ʪʠʪʘʥ, ʭʨʦʤ, ʞʝʣʝʟʦ, ʢʦʙʘʣʴʪ, ʤʝʜʴ, ʤʦʣʠʙʜʝʥ, ʪʘʥʪʘʣ, 

ʮʠʨʢʦʥʠʡ ʠʣʠ ʜʨʫʛʠʝ ʤʝʪʘʣʣʳ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʠʭ ʘʢʪʠʚʥʦʩʪʴ ʠ/ʠʣʠ ʠʭ ʩʝʣʝʢʪʠʚʥʦʩʪʴ; 

ïʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʣʘʚʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ (PtïPd, PtïRu, PdïRu, PtïPdïRu); 

ïʨʘʩʪʚʦʨʠʪʝʣʠ ʨʝʘʛʝʥʪʦʚ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʝ ʠ ʩʧʠʨʪʦʚʳʝ; 

ïʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʘʛʝʥʪʦʚ: ʛʣʶʢʦʟʘ, ʤʝʪʠʣʘʤʠʥ. 

ïʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʣʠʟʝʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ; 

ïʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʘʤʠʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʦ 

ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʧʦʩʦʙʫ. 

  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ 19-38-90050, 18-08-00489. 
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ʇʆʃʋʏɽʅʀɽ ɿʆʃʔ-ɻɽʃʔ ʇɸʉʊʓ  

ɺ ʂʆʄʇʃɽʂʉʅʓʁ ʉʀʉʊɽʄɽ ɺʘʉl2-SrCl2-Sb2ʆ3  

ʅɸ ʆʉʅʆɺɽ ʃʀʄʆʅʅʆʁ ʂʀʉʃʆʊʓ ʀ ʅ2ʆ  

ʇʈʀ ʊɽʄʇɽʈɸʊʋʈʅʆʄ ʀʅʊɽʈɺɸʃɽ 40-42Áʉ 
 

Éɸʪʘʤʙʝʢʦʚʘ ɸ. ʂ., ɾʘʣʘʣ-ɸʙʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ɼʞʘʣʘʣ-ɸʙʘʜ, ʂʳʨʛʳʟʩʪʘʥ 

Éʊʘʰʧʦʣʦʪʦʚ ʓ., ʆʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ 

Éʓʩʤʘʥʦʚ ʕ. ʄ.,  ʀʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʤ. ɸ. ʉ. ɼʞʘʤʘʥʙʘʝʚʘ ʖʆ ʅɸʅ ʂʈ, 

ʛ. ʆʰ, ʂʳʨʛʳʟʩʪʘʥ 
 

PRODUCTION OF ZOL-GEL PASTA IN THE COMPLEX SYSTEM ɺʘʉl2-SrCl2-Sb2ʆ3 

BASED ON LEMONIC ACID AND ʅ2ʆ AT TEMPERATURE INTERVAL 40-42 Áʉ 
 

ÉAtambekova A., Jalal-Abad State University, Jalal-Abad, Kyrgyzstan, 

ÉTashpolotov Y., Osh State University, Osh, Kyrgyzstan, 

ÉYsmanov E., Dzhamanbaev Institute of Natural Resources SD NAS KR, Osh, Kyrgyzstan 
 

ɸʥʥʦʪʘʮʠ.̫ ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʨʝʞʠʤʳ ʧʦʣʫʯʝʥʠʷ ʟʦʣʴ-ʛʝʣʴ ʧʘʩʪʳ ʠʟ 

ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʝʱʝʩʪʚ ʭʣʦʨʠʜʘ ʙʘʨʠʷ (ɺʘʉl2), ʭʣʦʨʠʜʘ ʩʪʨʦʥʮʠ ̫(SrCl2), ʪʨʝʭʦʢʠʩʴ 

ʩʫʨʴʤʳ (Sb2O3), ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʤ (ʭʝʣʘʪʥʳʤ) 

ʤʝʪʦʜʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʢʮʠʠ pH ʩʨʝʜʳ ʩʦʩʪʘʚʣʷʣʘ 5,5 ʝʜ., ʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʪʝʨʚʘʣ 40ï

42 ÁC. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʤʝʰʘʣʢʫ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ BaIxĀSrIxĀSbIxĀʃʂIx (ʛʜʝ 

ʍ = I:I:I:I). ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʪʠʭ ʨʝʘʢʮʠʡ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʥʦʚ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʦʣʴïʛʝʣʴ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ 

ʛʠʜʨʦʣʠʟ  ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ, ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʧʦʩʣʝʜʥʠʭ 

ʧʨʠʚʦʜʪ̫ ʢ ʜʘʣʴʥʝʡʰʝʡ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʷʟʢʦʡ ʩʤʦʣ r(ʛʝʣ)̫. ʇʦʣʫʯʝʥʘ 

ʦʜʥʦʨʦʜʥʘʷ ʙʝʣʘʷ ʧʘʩʪʘ, ʢʦʪʦʨʘʷ ̫ʚʣʷʝʪʩʷ ʥʘʥʦʚʝʱʝʩʪʚʦʤ. 
 

Abstract. The article investigated the preparation of solïgel paste from many component 

substances barium chloride (BaCl2), strontium chloride (SrCl2), antimony trioxide (Sb2O3), citric 

acid in a liquid medium by the complexometric (chelate) method. During the reaction, the pH of 

the medium was 5.5 units, temperature conditions 40ï42 ÁC. For efficient complex formation, an 

electric mixer was used. The ratio of multicomponent substances was according to the following 

formula BaIx Ā SrIx Ā SbIx Ā CAIx (where X = I:I:I:I). This reaction was studied, complexes with metal 

ions. Thus, the sol-gel process includes hydrolysis at temperature conditions, and the mechanical 

effects of the latter processes occur during further polymerization and a viscous resin (gel) is 

formed. A homogeneous white paste is obtained, which is nanosubstances. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʦʚʩʢʠʪ, ʟʦʣʴ-ʛʝʣʴ, ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ, ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʷ, 

ʭʝʣʘʪʦʤʝʪʨʠʷ, ʛʠʜʨʦʣʠʟ, ʧʦʣʠʤʝʨʠʟʘʮʠʷ, ʢʦʣʣʦʠʜʥʘʷ ʩʠʩʪʝʤʘ, ʮʠʪʨʘʪ, pH-ʩʨʝʜʘ, 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʠʥʪʝʨʚʘʣ, ʥʘʥʦʯʘʩʪʠʮʘ, ʠʦʥ rʤʝʪʘʣʣʘ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʦʥʳ, ʧʘʩʪʘ, 

ʩʤʦʣʘ. 
 

Keywords: perovskite, sol-gel, solar cells, complexometry, chelometry, hydrolysis, 

polymerization, system, colloid, citrate, pH, temperature, nanoparticle, effect, metal ions, organic 

complexones, paste, resin. 
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ɺʚʝʜʝʥʠʝ 

ʂ ʧʝʨʦʚʩʢʠʪʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ 

ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ [1ï5]. ʇʦʩʢʦʣʴʢʫ, ʧʝʨʦʚʩʢʠʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʣʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʬʦʪʦʢʘʪʘʣʠʟʝ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʛʘʟʦʚʳʭ ʩʝʥʩʦʨʘʭ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʥʦʤʘʪʝʨʠʘʣʳ ʥʘ ʠʭ 

ʦʩʥʦʚʝ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʟʦʣʴ-ʛʝʣʴ ʤʝʪʦʜʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʦʣʴïʛʝʣʴ ʧʘʩʪʳ, ʪʘʢ ʢʘʢ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʳ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʠʷ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʮʝʣʴʶ ʧʨʠʜʘʥʠʷ ʝʤʫ ʧʦʣʝʟʥʳʭ 

ʩʚʦʡʩʪʚ. ʇʝʨʝʯʠʩʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʟʦʣʴïʛʝʣʴ ʤʝʪʦʜ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʟʦʣʴïʛʝʣʴ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʪʝʤ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʬʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʪʘʜʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʝʣʠʝʚʦʛʦ ʧʨʝʢʫʨʩʦʨʘ 

[6ï8].  

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʝʨʦʚʩʢʠʪ ʠ ʝʛʦ ʘʥʘʣʦʛʠʠ ʩʪʘʣʠ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ, ʦʧʪʠʢʝ, 

ʵʣʝʢʪʨʦʭʠʤʠʠ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʛʤʝʥʪʦʚ, ʢʝʨʘʤʠʢʠ, ʢʦʩʤʝʪʠʢʠ, ʛʘʟʦʚʳʭ ʜʘʪʯʠʢʦʚ, ʥʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ, ʜʠʵʣʝʢʪʨʠʢʦʚ, ʚ ʩʠʥʪʝʟʝ ʤʝʟʦʧʦʨʠʩʪʳʭ ʧʣʝʥʦʯʥʳʭ ʧʦʢʨʳʪʠʡ ʠ ʜʨ. 

[1].  
 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʟʦʣʴïʛʝʣʴ ʤʘʪʝʨʠʘʣʦʚ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ. çɿʦʣʴ-ʛʝʣʴè ʤʝʪʦʜ [3] ʦʩʥʦʚʘʥ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪʠ ʭʝʣʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʥʦʚ (ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʷ, ʭʝʣʘʪʦʥʦʤʝʪʨʠʷ) ʫʯʘʩʪʠʷ ʚ 

ʨʝʘʢʮʠʷʭ ʢʦʤʧʣʝʢʩʦʦʙʨʦʟʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʦʥʘʤʠ) ʩ ʠʦʥʘʤʠ 

ʤʝʪʘʣʣʦʚ ʦʙʨʘʟʦʚʳʚʘʝʪ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʦʣʠʛʦʤʝʨʳ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʧʦʩʣʝʜʥʠʭ 

ʧʨʦʠʩʭʦʜʠʪ ʜʘʣʴʥʝʡʰʘʷ ʧʦʣʠʤʝʨʠʟʘʮʠʷ ʠ ʦʙʨʘʟʫʝʪʩʷ ʚʷʟʢʘʷ ʩʤʦʣʘ (ʛʝʣʴ), ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ 

ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ ʦʢʩʠʜʥʳʡ ʧʦʨʦʰʦʢ (ʊʋ 6-09-2541-72. ʉʪʘʥʜʘʨʪ ð ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʦʙʨʘʟʮʦʚʳʭ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʨʅ ʤʝʪʨʠʠ.). ʉ ʧʦʤʦʱʴʶ ʟʦʣʴïʛʝʣʴ ʤʝʪʦʜʘ ʧʦʣʫʯʘʶʪ ʦʢʩʠʜʥʳʝ, 

ʛʦʤʦʛʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʘ ʠʭ ʜʘʣʴʥʝʡʰʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʥʦʯʘʩʪʠʮ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʪʝʨʠʘʣʘʭ ʚ ʤʘʪʨʠʮʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʦʣʴïʛʝʣʴ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ 

ʛʠʜʨʦʣʠʟ, ʧʦʣʠʤʝʨʠʟʘʮʠʶ ʥʘ ʨʝʘʢʮʠʶ ʫʯʘʩʪʚʫʶʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʠʪʝʣʠ (ʩʧʠʨʪʳ, 

ʘʣʴʜʝʛʠʜʳ, ʣʠʤʦʥʥʘʷ, ʱʘʚʝʣʝʚʘʷ ʢʠʩʣʦʪʘ) [4]. 

ɿʦʣʴ-ʛʝʣʴ ʧʨʦʮʝʩʩ ʧʨʦʭʦʜʠʪ ʚ 3 ʵʪʘʧʘ 

ɺ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʟʦʣʷ, ʚʪʦʨʦʡ ʵʪʘʧ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʝ, ʪʨʝʪʠʡ ð 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʥʦʩʪʨʫʢʪʫʨʳ (ʈʠʩʫʥʦʢ). 
 

    

 

 

 

 

 
ʚʳʩʫʰʠʚʘʥʠʝ 

(ʘʵʨʦʛʝʣʴ) ʉʚʝʨʭʧʨʠʪʠʯʝʩʢʘʷ 

ʵʢʩʪʨʘʢʮʠʷ 

ʞʠʜʢʦʡ ʬʘʟʳ ʵʢʪʨʘʢʮʠʷ 

ɿʦʣʴ 

ʢʦʣʣʦʠʜʥʳʡ 

ʨʘʩʪʚʦʨ 

 

 ɻʝʣʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ 

 

 

 

 

    (ʢʩʝʨʦʛʝʣʴ)  

 

ʈʠʩʫʥʦʢ. ʕʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʢʩʝʨʦʛʝʣʷ. 
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ɼʣʷ ʧʦʣʫʯʝʥʠʷ çʟʦʣʴ-ʛʝʣʴ ʧʘʩʪʳè ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʣʣʦʠʜʥʳʡ ʨʘʩʪʚʦʨ ʩʦ ʩʣʝʜʫʶʱʠʤ 

ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ: ʭʣʦʨʠʜ ʙʘʨʠʷ (ɺʘʉl2Ā2H2ʆ)2, + ʭʣʦʨʠʜ ʩʪʨʦʥʮʠʷ (SrCl2) + ʪʨʝʭʦʢʠʩʴ 

ʩʫʨʴʤʳ (Sb2ʆ3) + ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ (ʅʆʆʉʉʅ2ʉ(OH)CH2-COOH)+H2O (ʚʦʜʘ) 

pH ð ʩʨʝʜʘ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦʩʪʘʚʣʷʣʦ pH 5,5, ʢʦʪʦʨʳʡ ʠʟʤʝʨʣ̫ʠ ʩ 

ʧʦʤʦʱʴʶ pH ʤʝʪʨʘ [5] ʚ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʠʥʪʝʨʚʘʣʝ 40ï42 Áʉ.  

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠ ̫ʚʝʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʣʝʢʪʨʦʤʝʰʘʣʢʫ ʩ 

ʤʘʣʳʤ ʦʙʦʨʦʪʦʤ ʚ ʪʝʯʝʥʠʠ 12 ʯ. ʉʦʜʝʨʞʘʥʠʝ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚʳʨʘʞʘʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: ɺʘIʭĀSrIʭĀSbIʭĀʃʂIʭ (ʛʜʝ ʍ = I:I:I:I) 

ʇʦʣʫʯʝʥʥʫ  ʁʛʝʣʴ-ʧʘʩʪʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʤʦʞʥʦ ʥʘʟʳʚʘʪʴ ʮʠʪʨʘʪ ʩʪʘʙʠʥʠʪʘïʩʪʨʦʥʮʠʪʘï

ʙʘʨʠʷ:  

ʅʆʆʉ-ʉʅ2ʉ(ʆʅ)ʉʅ2-ʉʆʆʅ+ɺʘʉl2+SrCl2+ Sʚ2O2           BaOOC-CH2- C(OH)CH2-COOSʚ + 

          
Cʆʆʅ (ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ)     ʉ-ʆʆ-Sr  

ʮʠʪʨʘʪ ʩʪʘʙʠʥʠʪʘïʩʪʨʦʥʮʠʪʘ ʙʘʨʠʷ ʠʣʠ 
        

+SlCl2+2HCL+XH2ʆ ʠʣʠ 

ʅʆʆʉ-ʉʅ2-ʉ(ʆʅ)-ʉʅ2-ʉʆʆʅ+3ʄʉ
2+                     ʆʆʉ-ʉʅ2-ʉ(ʆʅ)-ʉʅ2-ʉʆʆ   

       

ʃʠʤʦʥʥʘʷ (ʮʠʪʨʘʪ) ʢʠʩʣʦʪʘ  ʉʆʆ                                 18 ʯʘʩʦʚ  

  

 3ʄʝ 

ɻʝʣʴ ʧʘʩʪʘ ʮʠʪʨʘʪ ʩʪʘʙʠʥʠʪʘïʩʨʦʥʮʠʪʘ ʙʘʨʠʷ. 

 

ɺʳʚʦʜʳ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʝ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʨʅ=5,5 ʙʳʣʠ 

ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʮʠʪʨʘʪ ʩʪʘʙʠʥʠʪʘïʩʪʨʦʥʮʠʪʘïʙʘʨʠʷ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʟʦʣʴïʛʝʣʴ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʟʦʣʴïʛʝʣʴ ʧʘʩʪʳ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ð 40ï42 Áʉ, ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʤʝʰʘʣʢʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʦʜʥʦʨʦʜʥʘʷ ʙʝʣʘʷ ʛʝʣʴ 

ʧʘʩʪʘ ʧʦ ʩʪʨʫʢʪʫʨʝ ʷʚʣʷʝʪʩʷ ʥʘʥʦʚʝʱʝʩʪʚʦʤ.  
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TRANSITION OF NANOPARTICLES Fʝ3O4 AND Al  

IN A SIMPLIFIED AQUATIC FOOD CHAIN 

 

ÉAgayeva N., Baku State University, Baku, Azerbaijan 

 

ʇɽʈɽʍʆɼ ʅɸʅʆʏɸʉʊʀʎ Fʝ3O4 ʠ Al  

ɺ ʇʈʆʉʊʆʁ ʇʀʑɽɺʆʁ ʎɽʇʀ ɺ ɺʆɼʅʆʁ ʕʂʆʉʀʉʊɽʄɽ 

 

Éɸʛʘʝʚʘ ʅ., ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

Abstract. This article presents the results of experiments on the transitions of Fe3O4 

nanoparticles (20ï30 nm) and Al (18 nm) from one organism to another, making up a simple food 

chain (plantïmolluskïfish). In experiments, mollusks (Melonopsis praemorsa) feed on the leaves of 

plant (Elodea canadensis) after being contaminated with Al or Fe3O4 nanoparticles. Nanoparticles 

were detected using TEM analysis in the cells of the molluskôs organs. Then the fish (Oncorhynchus 

mykiss) were fed with mollusks. The distribution and localization of nanoparticles in fish organs has 

been determined. Experimental results showed that nanoparticles can pass from one organism to 

another in the food chain. Nanoparticles accumulate mainly in the liver of mollusks and fish. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʧʝʨʝʭʦʜʘʤ ʥʘʥʦʯʘʩʪʠʮ 

Fe3O4 (20ï30 ʥʤ) ʠ Al (18 ʥʤ) ʦʪ ʦʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʜʨʫʛʦʤʫ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʩʪʫʶ 

ʧʠʱʝʚʫʶ ʮʝʧʴ (ʨʘʩʪʝʥʠʝïʤʦʣʣʶʩʢïʨʳʙʘ). ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʤʦʣʣʶʩʢʠ (Melonopsis 

praemorsa) ʧʠʪʘʶʪʩʷ  ʣʠʩʪʴʷʤʠ ʨʘʩʪʝʥʠʷ (Elodea canadensis), ʟʘʛʨʷʟʥʝʥʥʳʤʠ ʥʘʥʦʯʘʩʪʠʮʘʤʠ 

Al ʠʣʠ Fe3O4. ʅʘʥʦʯʘʩʪʠʮʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩ ʧʦʤʦʱʴʶ ʊɽʄ-ʘʥʘʣʠʟʘ ʚ ʢʣʝʪʢʘʭ ʦʨʛʘʥʦʚ 

ʤʦʣʣʶʩʢʘ. ɿʘʪʝʤ ʨʳʙʳ (Oncorhynchus mykiss) ʙʳʣʠ ʥʘʢʦʨʤʣʝʥʳ ʤʦʣʣʶʩʢʘʤʠ. ʆʧʨʝʜʝʣʝʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘʥʦʯʘʩʪʠʮ ʚ ʦʨʛʘʥʘʭ ʨʳʙ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʥʘʥʦʯʘʩʪʠʮʳ ʤʦʛʫʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʦʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʜʨʫʛʦʤʫ ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ. 

ʅʘʥʦʯʘʩʪʠʮʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʯʝʥʠ ʤʦʣʣʶʩʢʘ ʠ ʨʳʙʳ. 

 

Keywords: nanoparticles, food chain, cells, organoids, distribution of nanoparticles. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʯʘʩʪʠʮʳ, ʧʠʱʝʚʘʷ ʮʝʧʴ, ʢʣʝʪʢʠ, ʦʨʛʘʥʦʠʜʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʥʦʯʘʩʪʠʮ. 

 

Introduction 

The intensity of the use of nanotechnology products and the steady growth of the range of 

these products further diversifies the sources of their distribution in the environment [1]. 

Nanomaterials in most cases fall from the hydrophilic layers of the earth. The risk of nanoparticles 

spreading to water basins, rivers, seas and their impact on ecosystems is much higher here. It is 

connected with the nature of nanoparticles, as well as with the dynamics of aquatic ecosystems. The 

ecotoxicity of nanomaterials in water depends on, first of all, on which of the ecosystem 

components is affected and on the type and size of the nanoparticles. Nanomaterials, including 

nanoparticles, are adsorbed primarily on the surface of plant components, that is, on the 
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phytoplankton of aquatic ecosystems, and then spread to other elements of the ecosystem through 

the food chain. The movement of nanoparticles on the trophic levels of aquatic ecosystems has been 

investigated in a number of scientific studies [2ï3]. 

The main goal of these studies was to find out how the nanoparticles pass from one organism 

to another in the food chain of aquatic ecosystems. The reason is that in aquatic ecosystems, living 

organisms are sensitive to nanoparticles accumulated in these organisms can move from one to 

another. One of such studies is the experience of McTeer and his collaborators. They investigated 

the movement of silver nanoparticles in the food chain, which are widely used in medicine, 

cosmetics, electronics. In these experiments, it is confirmed that Ag nanoparticles crossed with 

Daphnia magna fed by Chlamydomonos reinhaedtii algae. According to their experiments, it was 

found out that in the organism Daphnia magnia fed with algea, which kept in silver salt AgNO3 and 

Ag nanoparticles and two forms of silver were accumulated: both ionic and nanoparticles. At this 

time, Ag nanoparticles are less toxic in its ionic form [4]. The distribution and location of 

nanoparticles in aquatic environment also depends on the ionic content of water and their 

concentration. From the experiments made with graphene oxide nanoparticles, it is clear that the 

ions of the KCl and CaCl2 salts accelerate of the graphene oxide nanoparticles transport in aqueous 

environment. The distribution and movement of nanoparticles depends on the temperature of water. 

So, during the temperature changes nanoparticles can agglomerate and deagglomerate. This 

depends on the changing temperature character of the water [5ï9]. Thus, the distribution of 

nanoparticles in aquatic ecosystems and their transition from one living organism to another 

depending on their concentration, type, temperature of environment. The main purpose of 

experiments given in the presented article is to confirm the movement of nanoparticles in food 

chain depending on its type, size and concentration [10ï18]. 

 

Material and methods 

To study the movement of nanoparticles in the food chain under laboratory conditions in the 

aquarium, a simple food chain was created from higher aquatic plants of plantïmollusksïfish [16]. 

The experimental food chain used the higher aquatic plants Elodea canadensis from the 

Hydrocharitaceae family, the mollusk Melonopsis praemorsa from the Gastropoda type and the fish 

Oncorhynchus mykiss from the Actinopterygii subclass (Figure 1). 

 

 
 

Figure 1. Elodea canadensis (plant), Melonopsis praemorsa (mollusk), Oncorhynchus mykiss (fish). 

 

In this food chain, transitions of nanoparticles from plant to mollusk and from mollusk to fish 

are studied. Elodea canadensis has long been used as a model plant for physiological, biophysical 

and biochemical experiments [18]. To date, many electrophysiological studies are conducted using 

Elodea. The relatively large cell size of the Elodea, rapid reproduction and accessibility made it a 

good experimental component in the food chain. The second component of the food chain, 

Melonopsis praemorsa, is very diverse in the mollusk population. These mollusks are 10ï20 mm in 
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the length and 6ï10 mm in diameter. Mollusks feed mainly on diatoms and algae. They are sensitive 

to organic pollution. The third element of the food chain is rainbow trout. Oncorhynchus mykiss is a 

freshwater species of fish form belonging to the family Salmonidae. It is a species of redfish and 

grows well in freshwater. The optimum temperature for growing whitebait is about 16ï19 degrees. 

O. mykiss is very demanding on the amount of oxygen dissolved in water. The minimum allowable 

value of this indicator for rainbow trout is 7 mg/litre. Its decrease will affect the activity of the fish, 

its appetite, and therefore with its growth. Unexposed species of salmon belong to the waterfall of 

the Pacific Ocean, Asia and North America. Food for O. mykiss is larvae, insects, butterflies, snails, 

fish eggs and even small fish, crustaceans.  

The transition of the nanoparticles to living organisms, which is a simple food chain, was 

studied using microscopic analysis using transmission electron microscopy (TEM). Initially, the 

Elodea plant was aged for 72 hours in a 0,1% suspension solution of Fe3O4 and Al nanoparticles, 

which is the first component of the food chain. Then for 7 days, the mollusks were fed with 

contaminated nanoparticles ð containing Elodea, which is the second component of the food chain. 

After that, for 3 days, the fish were fed mollusks that ate contaminated elodea with nanoparticles. 

After completing the feeding process, samples were taken from elodea, mollusks and fish for 

analysis. After completing the feeding process, samples were taken from Elodea, mollusks and fish. 

Samples were prepared in 0.1 M phosphate buffer (pH 7.4) based on a 2.5% solution of 

glutaraldehyde, 2% paraformaldehyde, 4% sucrose, 0.1% picric acid. After storing for at least one 

day in the same fixative with pos phosphine in a 1% solution of osmium tetroxide, preparations 

were prepared in phosphate buffer (pH 7.4) for two hours. Araldite-Eponblocks with a size of 1ï2 

Õm were prepared using a Leica EM UC7 ultramicrotome and were stained with Azur II methylene 

a button and a solid base. Photographs of samples required for a Promo Star (Zeiss) microscope 

were obtained using a Canon D650 digital camera. Ultrafine sections 50ï70 nm thick taken from 

the same blocks were first stained with a 2% solution of uranium acetate, and then 0.6% pure lead 

citrate prepared in a solution of 0.1n NaOH. Prepared ultrathin sections were investigated in a 

transmission electron microscope (TEM) JEM ð 1400 at a voltage of 80ï120 kv. 

 

Experiments and results 

It is known that in aqueous environment initially nanoparticles are adsorbed onto 

phytoplankton (algae, higher aquatic plants, etc.) and after some time are absorbed by them. 

Therefore, at the beginning of the experiments, we investigated the absorption and localization of 

nanoparticles in the leaves of Elodea. For this, ultrathin sections were prepared for TEM analysis 

from different organs of the elodea. At the beginning of the experiments, TEM images of Elodea 

leaf cells were obtained, which were grown in normal solution. Figure 2 shows the TEM image of 

the Elodea cells. Figure 2 clearly shows the structure of the cell wall, intercellular space, plasma 

membranes, chloroplasts and mitochondria. TEM images thin structures of the cell, internal 

organoids, chloroplasts, mitochondria, plasma membranes and cell walls were also obtained in 

experimental preparations made from elodea leaves that were exposed in a nanoparticle solution. 
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Figure 2. TEM images of a sample, made from leaves of an Elodea plant cultivated under normal 

conditions. 

 

Figure 3 shows TEM images of the cells of the leaf of the Elodea that were exposed in an Al 

nanoparticle solution. As can be seen from the figure, nanoparticles A are located on the surface of 

the mitochondria, and on the cell walls. Figure 4 shows the TEM image the leafôs cells of the elodea 

that were grown in a solution of Fe3O4 nanoparticle. As can be seen from the figure, Fe3O4 

nanoparticles are located in the cytoplasm, intercellular space, surface of the mitochondria, and on 

the cell wall. TEM images obtained from the leafôs cells of the elodea show that Al and Fe3O4 

nanoparticles can be localized to any organs. The presence and localization of nanoparticles in cell 

structures is confirmed by the elemental analysis diagram. Thus, TEM analyzes show that dissolved 

Al and Fe3O4 nanoparticles in water can penetrate through the cell walls into the cell and be 

adsorbed on the surface of cell organelles. 

 

 
 

Figure 3. TEM is an image of the cells of the leaves of the Elodea grown in a 0.1% solution of Al 

nanoparticles: A ð is an image of the cross section of the leaf,  B ð image of mitochondria, black dots on 

the surface Al nanoparticles, C ð is an image of the cell wall, E ð image of Al nanoparticles with high 

increase, D, F ð elemental analysis chart showing the presence of nanoparticles in the scanned area. 
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Figure 4. TEM is an image of the cells of the leaves of the Elodea grown in a 0.1% solution of Fe3O4 

nanoparticles: A ð nanoparticles in the cell wall; D ð nanoparticles in the surfaces of the mitochondria. 

Elemental analysis charts show the presence of nanoparticles in the scanned area. 

 

To determine the transfer of nanoparticles from the plant to the mollusks, they were fed for 

7 days from the leaves of the elodea contaminated with Fe3O4 nanoparticles. After feeding under a 

Stereomicroscope Zeiss Discovery V12 microscope, samples were taken from various mollusk 

organs and thin sections were made for the electron microscope. TEM images were obtained from 

these drugs. In Figure 5 shows the results of this experiment. As can be seen from the TEM images, 

Fe3O4 nanoparticles appear in the liver cells of mollusks. They are located in the lysosome, in the 

mitochondria and in the cytoplasm of the cell (Figure 5).  

 

 
 

Figure 5. TEM is an image of the liver cells of the mollusk Melonopsis praemorsa fed in a 0.1% 

solution of Fe3O4 nanoparticles: M ð nanoparticles in mitochondria, S ð nanoparticles in the cytoplasm. 

Elemental analysis charts show the presence of nanoparticles in the scanned area. 

 

A similar experiment was conducted with Al nanoparticles of mollusks feeding for 7 days 

from Elodea leaves contaminated with Al nanoparticles. After feeding under a Stereomicroscope 

Zeiss Discovery V12 microscope, samples were taken from different mollusk organs and thin 

sections were made for the electron microscope. TEM images were obtained from these drugs. In 
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figure 6 shows the results of this experiment. As can be seen from the TEM image, Al nanoparticles 

are found in the intestinal walls (Figure 6B) and in the liver cells (Figure 6D) of mollusks. 

 

 
 

Figure 6. TEM image of intestinal walls (B) and liver cells of mollusks Melonopsis praemorsa fed in a 

0.1% solution of Al nanoparticles: Elemental analysis charts show the presence of nanoparticles in the 

scanned area. 

 

In order to determine the transport of nanoparticles to fish, which are the third tropic level in 

the selected food chain, rainbow trout fed on mollusks that were fed with Elodea leaves for 3 days. 

Elodea was also contaminated with nanoparticles. Figure 7 shows the results of experiments with Al 

nanoparticles, and Figure 8 with Fe3O4 nanoparticles. TEM analyzes showed that in Al 

nanoparticles, as well as Fe3O4, they can appear in fish organs if they fed on mollusks that are 

contaminated with nanoparticles. As can be seen from Figure 7, Al nanoparticles are located in the 

granular endoplasmic reticulum (Figure7A) and in the mitochondria of liver cells (Figure 7B). Of 

these images, which are shows in Figure 8, it can be found in the hepatocyte nanoparticles (Figure 

8A) and the mitochondria of the liver cells (Figure 8B). 

 

 
 

Figure 7. TEM is an image of the granular endoplasmic reticulum (A) and mitochondria (B) of 

rainbow trout cells fed by the mollusks Melonopsis praemorsa (C) Al nanoparticles. Elemental analysis 

charts show the presence of nanoparticles in the scanned area. 
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Figure 8. TEM is an image of the nucleous of hepatocyte (A) and mitochondria (B) of Oncorhynchus 

mykiss cells fed by mollusks Melonopsis praemorsa (C) Fe3O4 nanoparticles. Elemental analysis charts show 

the presence of nanoparticles in the scanned area. 

 

Conclusion 

Nanoparticles are mostly adsorbed by phytoplankton in aquatic ecosystems for a number of 

reasons. In the course of the experiments, it was found that the plant with high moisture is an 

absorbing element of the elongate cells in the alphabets of the algeneous cells in the nanoparticles 

Al and Fe3O4. When the elodea nanoparticles is contaminated with nanoparticles Al or Fe3O4, these 

nanoparticles can penetrate into the body of the mollusks and accumulate in the cells of the body. 

Nanoparticles have been found in rainbow trout that feed on these mollusks. The analysis shows 

that the nanoparticles collect on the cell wall and mitochondria of the plant ð Elodea. 

Nanoparticles accumulate in mollusks and larvae, mainly in the liver. 

Thus, it can be concluded from experiments that nanoparticles dissolved in aquatic 

ecosystems can move in the food chain depending on the type, concentration, size and accumulate 

in its elements. 
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CLASSIFICATION OF VEGETATION COVER 

 OF THE ABSHERON PENINSULA ECOSYSTEM 

 

ÉGuseynova S., Azerbaijan State Agrarian University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦïʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, 

ʛʝʦʣʦʛʦïʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ɺ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʧʨʠʨʦʜʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʚ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʜʳʭʘʥʠʠ, ʧʠʪʘʥʠʠ, ʩʪʨʦʝʥʠʠ, 

ʨʘʟʤʥʦʞʝʥʠʠ ʠ ʪ. ʜ. ʀʤʝʶʱʠʝʩʷ ʵʢʦʩʠʩʪʝʤʳ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʦʧʫʩʪʳʥʠʚʘʥʠʷ, ʦʧʠʩʘʥʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ. ʇʨʦʚʝʜʝʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  

 

Abstract. The article deals with the natural geographical location, geological and 

geomorphological structure, climatic conditions of the Absheron Peninsula. In aquatic ecosystems 

and arid conditions, there are significant differences between natural ecosystems in their 

physiological processes, breathing, nutrition, structure, reproduction, etc.  Existing ecosystems of 

the Absheron Peninsula in terms of desertification expressed more significantly. The conducted 

complex researches are directed on the restoration of fertility of soils and their rational use. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʧʰʝʨʦʥʩʢʦʡ ʧʦʣʫʦʩʪʨʦʚ, ʵʢʦʩʠʩʪʝʤʘ, ʪʠʧ, ʢʣʘʩʩ  

 

Keywords: Absheron Peninsula, ecosystem, type, class 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝ ʠʤʝʝʪʩʷ ʝʜʠʥʦʛʦ 

ʤʥʝʥʠʷ. ʂʘʞʜʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʦʧʠʨʘʷʩʴ ʠʤʝʶʱʠʝʩʷ ʬʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʥʘ ʦʩʥʦʚʝ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʦʝʦʙʨʘʟʥʦ ʦʨʠʛʠʥʘʣʴʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. 

ɸʧʰʝʨʦʥʩʢʦʡ ʧʦʣʫʦʩʪʨʦʚ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʠ ʷʚʣʷʝʪʩʷ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʴʶ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʩʢʦʛʦ ʭʨʝʙʪʘ, ʟʘʥʠʤʘʷ ʦʙʱʫʶ ʧʣʦʱʘʜʴ 200 ʪʳʩ. ʛʘ. 

(ʈʠʩʫʥʦʢ). ɺ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʝʛʦ ʰʠʨʠʥʘ 28 ʢʤ, ʘ ʜʣʠʥʘ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ 62 ʢʤ, ʩ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 40̄27¡26¡¡ʩ. h  ʠ 504̄4¡18¡¡ʚ. ʜ. ʠ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 25 ʤ ʜʦ 300ï350 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.  

ʈʝʣʴʝʬ ʤʷʛʢʠʡ, ʩʛʣʘʞʝʥʥʳʡ ʠ ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʘʙʦʚʦʣʥʠʩʪʫʶ 

ʨʘʚʥʠʥʫ, ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʢ ʟʘʧʘʜʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʝʛʦ ʧʦʜʥʷʪʠʝ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʣʦʜʳʤ ʚʦʟʨʘʩʪʦʤ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʝʣʴʝʬʘ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʳʩʦʪʦʡ ʧʦʣʫʦʩʪʨʦʚʘ ʥʘʜ ʙʘʟʠʩʦʤ ʵʨʦʟʠʠ. 
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ɸʨʠʜʥʦʩʪʴ ʢʣʠʤʘʪʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʩʯʘʥʳʭ ʧʨʝʦʙʨʘʞʝʥʠʡ ʠ ʩʢʫʯʝʥʥʦʩʪʠ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʰʠʨʦʢʦʤʫ ʨʘʟʚʠʪʠʶ 

ʘʨʠʜʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ, ʩʦʣʦʥʯʘʢʦʚʦ-ʜʝʬʣʷʮʠʦʥʥʳʭ ʠ ʵʦʣʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ. 

 

 
 

ʈʠʩʫʥʦʢ. ʆʙʱʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

 

ʇʦʣʫʦʩʪʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʢʣʠʥʘʣʴʥʦʤʫ ʧʦʛʨʫʞʝʥʠʶ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʜʦʣʞʝʥʠʷ 

ʤʝʛʘʘʥʪʠʢʣʠʥʦʨʠʷ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ ʠ ʩʣʦʞʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʤʝʟʦʟʦʡʩʢʦʡ (ʚʝʨʭʥʠʡ ʤʝʣ), ʧʘʣʝʦʛʝʥʦʚʦʡ, ʥʝʦʛʝʥʦʚʦʡ ʠ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤ ʤʦʱʥʦʩʪʴʶ ʜʦ 

8000ï9000 ʤ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪʣʦʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ (ʩʨʝʜʥʠʡ 

ʧʣʠʦʮʝʥ), ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʝ ʧʝʩʢʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ ʠ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦ ʤʦʱʥʦʩʪʠ ʧʦʯʪʠ ʧʦʣʦʚʠʥʫ (ʜʦ 3400 ʤ) ʨʘʟʨʝʟʘ ʧʘʣʝʦʛʝʥ-ʥʝʦʛʝʥʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʝ ʩʦʙʨʘʥʳ ʚ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʩʢʣʘʜʦʢ [1]. 

ʂʣʠʤʘʪ ʧʦʣʫʦʩʪʨʦʚʘ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʧʦʣʫʧʫʩʪʳʥʥʳʡ ʠ  ʩʫʭʦʩʪʝʧʥʦʡ ʩ ʩʫʭʠʤ ʞʘʨʢʠʤ 

ʣʝʪʦʤ ʉʫʤʤʘʨʥʘʷ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 120 ʜʦ 135 ʢʢʘʣ/ʩʤ2. 

ʈʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢ 50ï52 ʢʢʘʣ/ʩʤ2. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 

13,5ï13,7 ʉ̄ ðʚ ʩʝʚʝʨʥʦʡ ʠ ʧʦʥʠʞʝʥʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ, 14,2ï14,6 ʉ̄ ð ʥʘ ʢʨʘʡʥʝʤ 

ʶʛʝ ʧʦʣʫʦʩʪʨʦʚʘ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ð 130ï150 ʤʤ [2].  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ (ʜʝʨʝʚʴ,̫ ʢʫʩʪʘʨʥʠʢʠ, ʧʦʣʫʢʫʩʪʘʨʥʠʢʠ, ʤʝʟʦʬʠʪ,r ʢʩʝʨʦʬʠʪ rʠ ʜʨ.) 

ʪʠʧʳ ʨʘʩʪʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʟʘ ʦʩʥʦʚʥʦʡ ʢʨʠʪʝʨʠʡ 

ʧʨʠʥʠʤʘʶʪʩʷ ʠʭ ɻʢʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [3]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʟʦʰʝʜʰʠʤʠ ʟʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʦʧʨʝʜʝʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ, ʦ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʳʭ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʦʜʯʝʨʢʥʫʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʬʠʪʦʮʝʥʦʟʦʚ ʨʘʚʥʠʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

ɺ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ (ʜʦʤʠʥʘʥʪʳ, ʩʫʙʜʦʤʠʥʘʥʪʳ, ʵʜʠʬʠʢʘʪʦʨʳ, ʘʩʩʝʢʪʦʨʳ ʠ ʜʨ.). 

ʋʩʪʘʥʦʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʭʝʤʘ (ʪʠʧ, ʢʣʘʩʩ ʬʦʨʤʘʮʠʠ, ʬʦʨʤʘʮʠʷ) ʧʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʘʨʠʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʜʝʣʷʪʩʷ ʥʘ ʢʫʩʪʘʨʥʠʢʠ, 

ʚʦʜʥʦïʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ, ʩʫʙʩʙʦʨʥʳʝ ʣʫʛʘ, ʧʫʩʪʳʥʠ, ʧʦʣʫʰʘʨʠʷ, ʧʝʩʢʠ ʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʳ. 

ʆʜʥʘʢʦ ʧʝʨʚʳʝ ʪʨʠ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʣʦʢʘʣʴʥʳʤʠ ʠ ʧʦʯʪʠ ʩʠʤʚʦʣʠʯʝʩʢʠʤʠ ʜʣʷ 
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ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʕʪʠ ʵʢʦʩʠʩʪʝʤʳ ʥʝ ʠʤʝʶʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠ ʧʨʠʚʝʣʠ ʢ 

ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʦʧʫʩʪʳʥʠʚʘʥʠʶ. 

ɺʣʘʞʥʘʷ ʢɻʦʩʠʩʪʝʤʘ. ʅʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʝ 

ʚʧʘʜʠʥʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʨʫʯʴʠ, ʨʫʯʴʠ, ʨʫʯʴʠ, ʢʘʥʘʣʳ, ʦʨʦʩʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ ʠ ʜʨ. ʂʘʞʜʳʡ 

ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʚʦʜʦʝʤʦʚ ʠʤʝʝʪ ʦʯʝʥʴ ʙʝʜʥʫʶ ʵʬʝʤʝʨʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. ʆʥʠ 

ʚʢʣʶʯʘʶʪ ʫʪʝʯʢʫ ʚʦʜʳ ʠʟ ʥʝʬʪʷʥʳʭ ʩʢʚʘʞʠʥ, ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʠʭ 

ʦʟʝʨ ʠ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʵʢʦʩʠʩʪʝʤ ʚʦʜʥʦïʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ. 

ɺʳʷʚʣʝʥʦ 2 ʢʣʘʩʩʘ ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʡ ʬʦʨʤʘʮʠʠ: ʧʦʣʫʧʫʩʪʳʥʥʦʝ ʙʦʣʦʪʦ ð Paludes 

semidesertus; ʧʫʩʪʳʥʥʦʝ ʙʦʣʦʪʦ ð Paludesdesertus; 4 ʬʦʨʤʘʮʠʠ ʩ ʫʯʘʩʪʠʝʤ: ʭʚʦʩʪʥʠʢ 

(Hippuris vulgaris L.); ʨʦʛʦʟ (Typha latifolia L., T. angustifolia L., T. minima Funck); ʪʨʦʩʪʥʠʢ 

(Phragmites australis (Cav.) Trin. ex Steud.); ʝʞʝʛʦʣʦʚʥʠʢ (Sparganium erectum L., S. emersum 

Rehmann) ʠ ʜʨ.  

ɺʜʦʣʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʣʘʙʦ ʨʘʟʚʠʪ ʩʫʭʦʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʟ ʪʨʦʩʪʥʠʢʦʚ. 

ʇʦʡʤʝʥʥʦ-ʣʫʛʦʚʘʷ ʵʢʦʩʠʩʪʝʤʘ. ɼʘʥʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ 

ʨʘʟʚʠʪʘ ʚʦʢʨʫʛ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚ ʯʘʣʘʭ ʠ ʤʝʩʪʘʭ ʥʠʟʢʦʛʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. 

ʕʢʦʩʠʩʪʝʤʘ ʧʫʩʪʳʥʠ. ʅʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 5 ʢʣʘʩʩʦʚ ʬʦʨʤʘʮʠʡ:  

1. ʉʦʣʷʥʢʦʚʳʝ ʥʠʟʢʠ ʢʫʩʪʘʨʥʠʢʠ;  

2. ʆʜʥʦʣʝʪʥʷʷ ʩʦʣʷʥʢʦʚʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ;  

3. ʉʫʙʪʨʦʧʠʯʝʩʢʘʷ ʵʬʝʤʝʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ;  

4. ʉʢʘʣʴʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʫʩʪʳʥʴ ʠ ʧʦʣʫʧʫʩʪʳʥʴ;  

5. ʆʛʦʣʝʥʥʳʝ ʩʦʣʦʥʯʘʢʠ.  

ʂʣʘʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 8 ʬʦʨʤʘʮʠʡ: ʩʘʨʩʘʟʘʥ ʰʠʰʢʦʚʘʪʳʡ (Halocnemum strobilaceum 

(Pall.) M. Bieb.); ʧʦʪʘʰʥʠʢ ʢʘʩʧʠʡʩʢʠʡ, ʢʘʣʠʜʠʫʤ ʢʘʩʧʠʡʩʢʠʡ (Kalidium caspicum (L.) Ung.-

Sternb.); ʩʚʝʜʘ ʚʳʩʦʯʘʡʰʘʷ, ʩʚʝʜʘ ʚʳʩʦʢʘʷ, (Suaeda altissima (L.) Pall.); ʩʚʝʜʘ ʜʨʝʚʦʚʠʜʥʘʷ, 

ʩʚʝʜʘ ʢʫʩʪʘʨʥʠʯʢʦʚʘʷ (Suaeda dendroides (C.A. Mey.) Moq.), ʣʝʙʝʜʘ ʪʘʪʘʨʩʢʘʷ (Atriplex tatarica 

L.), ʝʞʦʚʥʠʢ ʙʝʟʣʠʩʪʥʳʡ, ʘʥʘʙʘʟʠʩ ʙʝʟʣʠʩʪʥʳʡ, (Anabasis aphylla L.), ʝʞʦʚʥʠʢ ɽʚʛʝʥʠʠ, 

ʘʥʘʙʘʟʠʩ ɽʚʛʝʥʠʠ (Anabasis eugeniae Iljin); ʩʦʣʝʨʦʩ ʝʚʨʦʧʝʡʩʢʠʡ, ʩʦʣʝʨʦʩ ʪʨʘʚʷʥʠʩʪʳʡ 

(Salicornia europaea L.); ʬʨʘʥʢʝʥʠʷ ʞʝʩʪʢʦʚʦʣʦʩʠʩʪʘʷ (Frankenia hirsuta L.); ʩʦʣʷʥʢʘ 

ʫʟʣʦʚʘʪʘʷ, ʩʦʣʷʥʦʯʥʠʢ ʫʟʣʦʚʘʪʳʡ (Salsola nodulosa (Moq.) Iljin); ʩʦʣʷʥʢʘ ʜʨʝʚʦʚʠʜʥʘʷ, 

ʩʦʣʷʥʦʯʥʠʢ ʜʨʝʚʦʚʠʜʥʳʡ (Salsola dendroides Pall.); ʢʣʠʤʘʢʦʧʪʝʨʘ ʤʷʩʠʩʪʘʷ, ʩʦʣʷʥʢʘ ʤʷʩʠʩʪʘʷ 

(Climacoptera crassa (M. Bieb.) Botsch.); ʩʦʣʝʨʦʩ ʝʚʨʦʧʝʡʩʢʠʡ, ʩʦʣʝʨʦʩ ʪʨʘʚʷʥʠʩʪʳʡ 

(Salicornia europaea L.); ʟʝʡʜʣʠʮʠʷ ʮʚʝʪʠʩʪʘʷ (Seidlitzia florida (Bieb.) Bunge); ʤʷʪʣʠʢ 

ʣʫʢʦʚʠʯʥʳʡ (Poa bulbosa L.); ʤʦʨʪʫʢ ʧʰʝʥʠʯʥʳʡ (Eremopyrum triticeum (Gaertn.) Nevski), 

ʤʦʨʪʫʢ ɹʦʥʘʧʘʨʪʘ, ʤʦʨʪʫʢ ʤʦʭʥʘʪʳʡ (Eremopyrum bonaepartis (Spreng.) Nevski); ʚʪʦʨʠʯʥʳʝ ʠ 

ʢʫʣʴʪʫʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʤʝʩʪʘʭ ʟʘʩʦʣʷʥʢʦʚʳʭ ʧʫʩʪʳʥʴ ʵʬʝʤʝʨʦʚ; 

ʪʘʢʳʨʦʚʠʜʥʘʷ ʩʦʣʷʥʢʦʚʘʷ ʧʫʩʪʳʥʷ, ʧʦʢʨʳʪʘʷ ʨʝʜʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ ʤʠʢʨʦ ʛʨʫʧʧʠʨʦʚʢʠ.  

ʆʪʚʝʯʘʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ɸʧʰʝʨʦʥʩʢʦʤ 

ʧʦʣʫʦʩʪʨʦʚʝ ʨʘʟʚʠʪʘ ʧʫʩʪʳʥʥʦïʧʦʣʫʧʫʩʪʳʥʥʘʷ, ʛʦʨʥʦïʩʪʝʧʥʘʷ, ʢʫʩʪʘʨʥʠʢʦʚʘʷ, ʣʫʛʦʚʘʷ, 

ʧʦʡʤʝʥʥʘʷ, ʚʦʜʥʦ-ʙʦʣʦʪʥʘʷ, ʩʢʘʣʴʥʘʷ, ʦʘʟʠʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʘʛʨʦʬʠʪʦʮʝʥʦʟʳ [4]. 

ʉʪʝʧʝʥʴ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʥʦʦʙʨʘʟʠ ̫ʧʫʩʪʳʥʥʦ-ʧʦʣʫʧʫʩʪʳʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʜʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʵʬʝʤʝʨʦʚ, ʚʝʨʦʷʪʥʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩ 

ʦʜʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʦʙʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʣʫʦʩʪʨʦʚʘ ʩ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʜʦʚʦʣʴʥʦ ʨʝʜʢʘʷ. ʆʙʝʜʥʝʥʥʦʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ ʦʩʦʙʝʥʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʣʷʭ ʧʦʣʫʦʩʪʨʦʚʘ. ʅʘ ʵʪʠʭ ʧʣʦʱʘʜʷʭ 
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ʩʧʦʩʦʙʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʨʘʩʪʝʥʠʷ ʩ ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʮʚʝʪ ʢʦʪʦʨʳʭ 

ʪʘʢʞʝ ʠʟʤʝʥʝʥ ʦʪ ʟʝʣʝʥʦʛʦ, ʜʦ ʙʫʨʦʛʦ ʠ ʪʝʤʥʦ ʩʠʥʝʛʦ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ɸʧh ʝʨʦʥʘ. ʊʘʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʦʜʥʠʭ ʠ ʚʦʩʭʦʞʜʝʥʠʝʤ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʕʢʦʩʠʩʪʝʤʘ ʧʦʣʫʧʫʩʪʳʥʴ. ʅʘ ʨʘʚʥʠʥʘʭ ɸʧʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʥʘ ʩʝʨʦ-ʙʫʨʳʭ 

ʧʦʯʚʘʭ ʧʦʣʫʧʫʩʪʳʥʴ ʠ ʩʫʭʠʭ ʩʪʝʧʝʡ ʧʨʦʠʟʨʘʩʪʘʝʪ ʢʩʝʨʦʬʠʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ ʤʦʱʥʦʡ 

ʢʦʨʥʝʚʦʡ ʤʘʩʩʦʡ, ʢʘʢ ʟʝʡʜʣʠʮʠʷ ʮʚʝʪʠʩʪʘʷ (Seidlitzia florida (Bieb.) Bunge), ʧʦʣʳʥʴ 

(Artemisia) ʠ ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ (Alhagi), ʧʨʦʪʠʚʦʩʪʦʷʱʠʝ ʢ ʟʥʦʡʥʦʡ ʞʘʨʝ, ʟʘʩʫʭʝ ʠ 

ʰʪʦʨʤʦʚʳʤ ʚʝʪʨʘʤ ɸʧʰʝʨʦʥʘ. ʅʘʨʷʜʫ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʧʦʣʦʩʝ ʫʩʧʝʰʥʦ ʚʦʟʜʝʣʳʚʘʶʪʩʷ ʢʫʣʴʪʫʨʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʢʘʢ ʠʥʞʠʨ, ʤʠʥʜʘʣʴ, ʣʦʭ, ʚʠʥʦʛʨʘʜ, 

ʛʨʘʥʘʪ, ʘ ʪʘʢʞʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʜʝʨʝʚʴʷ: ʧʣʘʪʘʥ, ʠʚʘ, ʚʷʟʴ, ʪʦʧʦʣʴ ʠ ʜʨ.  

ʕʢʦʩʠʩʪʝʤʘ ʧʝʩʢʦʚ. ɼʝʬʣʷʮʠʦʥʥʳʝ ʠ ʟʘʩʦʣʝʥʥʳʝ ʪʠʧʳ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʣʘʢʦʥʠʯʥʦ 

ʚʳʨʘʞʝʥʳ ʚ ʙʘʨʭʘʥʘʭ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ ʂʘʩʧʠʷ. ʀʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʤʝʞʜʫ ʤʳʩʦʤ ɸʣʷʪ ʠ ʂʶʨ ʜʠʣʠ, ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 20 ʪʳʩ ʛʘ 

ɻ. ɸ. ɸʣʠʝʚʳʤ ʠ ɺ. ʈ. ɺʦʣʦʙʫʝʚʳʤ [5ï6] ʚ ʨʘʤʢʘʭ ʧʦʣʫʧʫʩʪʳʥʥʦʛʦ ʪʠʧʘ, ʧʦʯʚʳ 

ɸʙʰʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʦʪʥʝʩʝʥʳ ʢ ʤʘʣʦʛʫʤʫʩʥʳʤ ʩ ʥʠʟʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʛʜʝ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʬʝʤʝʨʘʤʠ ʠ ʵʬʝʤʝʨʦʠʜʘʤʠ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʣʘʩʴ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʚʝʨʦʷʪʥʦ ʧʦʩʣʫʞʠʣʘ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʟʝʤʝʣʴ ʩʳʨʦʡ ʥʝʬʪʴʶ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʛʜʝ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʬʦʥ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢ. 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʬʘʢʪʠʯʝʩʢʠ ʩʫʱʝʩʪʚʫʶʱʠʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʣʷʭ, ʧʦʩʝʣʢʦʚ ɿʳʨʷ, ʊʫʨʢʘʥ, ɻʘʣʘ, ʐʫʚʝʣʷʥ ʠ ʦʩʪʨʦʚʘ 

ʇʠʨʘʣʣʘʭʳ ʍʘʟʘʨʩʢʦʛʦ ʨʘʡʦʥʘ ɸʧh ʝʨʦʥʘ. ʇʦ ʧʨʦʚʝʜʝʥʥʳʤ ʠʟʤʝʨʝʥʠʷʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʪʦʣʴʢʦ ʚ ʧ. ɻʘʣʘ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʬʦʥ ʧʨʝʚʳʰʘʷ ʇɼʂ ʚ 5,5 ʨʘʟ, ʩʦʩʪʘʚʣʷʝʪ 0,11 mR.  

 

ʊʘʙʣʠʮʘ 1. 

ʉʊʈʆɽʅʀɽ ʀ ɺʀɼʆɺʆʁ ʉʆʉʊɸɺ ʉʆʃʗʅʂʆɺʓʍ ʌʀʊʆʎɽʅʆɿʆɺ ʇʋʉʊʓʅʔ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʘ ʂʫʯʥʦʩʪʴ q 

 

ɺʳʩʦʪʘ, ʩʤ ʌʝʥʦʬʘʟʘ ʗʨʫʩ 

Halostachys belangeriarēana (Moq.) Botsch. 3 140 ʮʚʝʪʦʢ I 

Hordeum leporinum Link. 2 10ï30 ʮʚʝʪʦʢ   

Camphorosma lessingii Litv. 2ï3 10ï25 ʧʣʦʜ III  

Poa bulbosa L. 2 10ï20 ʧʣʦʜ  III  

Adonis flammea Jacq. 2ï3 10ï25 ʧʣʦʜ  II  

Petrosimonia brachiata (Pall.) Bunge 3 5ï30 ʧʣʦʜ  III  

Eremopyrum triticeum (Gaertn.) Nevski 1ï2 10ï20 ʧʣʦʜ  III  

Spinacia tetrandra Stev. 1ï2 10ï20 ʧʣʦʜ  III  

Tribulus terrestris L. 2 10ï30 ʮʚʝʪʦʢ  II  

Suaeda microphylla Pall. 1ï2 25ï35 ʮʚʝʪʦʢ  II  

Aegilops cylindrica Host 1ï2 25ï30 ʧʣʦʜ III  

Atriplex tatarica L. 1ï2 20ï25 ʮʚʝʪʦʢ  II  

Halocnemum strobilaceum (Pall.) Bieb. 2ï3 10ï20 ʧʣʦʜ  II  

Koelpinia linearis Pall. 2 15ï20 ʧʣʦʜ  III  

Ceratocarpus arenarius L. 2 5ï20 ʧʣʦʜ  III  

Salsola dendroides Pall. 3 20ï25 ʮʚʝʪʦʢ  II  

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʊʘʙʣʠʮʳ 1, ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ɸʧh ʝʨʦʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʮʝʣʦʤ 

ʠʜʝʥʪʠʯʥʘ. ʇʨʠ ʵʪʦʤ ʧʦ ʧʨʠʯʠʥʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 68  

 

ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʧʦʣʥʦʩʪʴʶ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʝ. ʂ ʪʘʢʦʚʳʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʭʚʦʡʥʠʢ ʭʚʦʱʝʚʠʜʥʳʡ (Ephedra 

equisetina Bunge) ʠ ʥʘʦʙʦʨʦʪ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʦ ʚʩʝʭ ʪʝʨʨʠʪʦʨʠʷʭ ʛʨʝʙʝʥʱʠʢ 

ʯʝʪʳʨʝʭʪʳʯʠʥʢʦʚʳʡ, ʪʘʤʘʨʠʩʢ ʯʝʪʳʨʝʭʪʳʯʠʥʢʦʚʳʡ (Tamarix tetrandra Pall. ex M. Bieb.). 

ʅʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʣʷʭ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʜʥʷ ʩʚʦʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʚʩʪʨʝʯʘʶʪʩʷ: ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Tanacetum vulgare L.), ʧʘʩʪʫʰʴʷ ʩʫʤʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Capsella bursa-pastoris (L.) Medikus), ʧʦʜʩʥʝʞʥʠʢ (Galanthus), ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ (Alhagi), 

ʨʝʟʘʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Falcaria vulgaris Bernh.), ʩʚʠʥʦʨʦʡ ʧʘʣʴʯʘʪʳʡ (Cynodon dactylon (L.) 

Pers.), ʪʘʪʘʨʥʠʢ ʪʦʥʢʦʯʝʰʫʡʯʘʪʳʡ (Onopordum leptolepis DC.) ʠ ʜʨ. ʚʠʜʳ. 

ʅʘ ʟʘʩʦʣʝʥʥʳʭ ʠ ʩʦʣʦʥʯʘʢʦʚʳʭ ʧʦʯʚʘʭ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʙʫʨʦʚʳʤ ʡʦʜʦ-

ʙʨʦʤʥʳʤ ʚʦʜʘʤ, ʧʨʦʠʟʨʘʩʪʘʝʪ ʛʦʣʦʬʠʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ: ʢʝʨʤʝʢ (Limonium), ʧʝʪʨʦʩʠʤʦʥʠʷ 

(Petrosimonia), ʢʘʯʠʤ ʤʝʪʝʣʴʯʘʪʳʡ (Gypsophila paniculata L.) ʠ ʜʨ. (ʊʘʙʣʠʮʘ 2).  

ʉʨʝʜʠ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʧʦʙʝʨʝʞʴʝ ʚʩʪʨʝʯʘʝʪʩʷ ʩʠʪʥʠʢ (Juncus), ʘ ʥʘ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ 

ʟʝʤʣʷʭ ʧʦʣʳʥʴ (Artemisia), ʚʝʨʙʣʶʞʴʷ ʢʦʣʶʯʢʘ (Alhagi). ʈʘʩʪʝʥʠʝ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʥʝ 

ʩʧʦʩʦʙʥʳ ʧʦʛʣʦʱʘʪʴ ʧʘʨʘʬʠʥʳ ʚ ʩʦʩʪʘʚʝ ʥʝʬʪʠ.  

 

ʊʘʙʣʠʮʘ 2. 

ʏʀʉʃɽʅʅʆʉʊʔ ʉʆʃʗʅʂʆɺʆ-ɻɽʅɻʀɿʆ-ʕʌɽʄɽʈʆɺʆʁ ʈɸʉʊʀʊɽʃʔʅʆʉʊʀ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʠʜʘ ʂʦʣ-ʚʦ ʚʠʜʘ ʚ 1 ʤ2 

ʇʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʛʦʜ) 

2015 2016 2017 2018 

Bromus japonicus Thunb. 16 18 21 11 

Anisantha tectorum (L.) Nevski 15 17 18 23 

Eremopyrum triticeum (Gaertn.) Nevski 26 19 16 12 

Poa bulbosa L. 20 18 23 26 

Taenatherum crinitum (Schreb.) Nevski 14 12 11 12 

Adonis flammea Jasq. 09 20 14 19 

Erodium cicutarium (L.) L'Her. 08 04 12 11 

Salso lanodulosa (Moq.) Iljin 05 07 09 0 

Artemisia lerchiana Web. 10 12 15 19 

Spinacia tetrandra Stev. 18 10 17 19 

Trigonella gladiate Stev.ex Bieb. 12 11 11 13 

Medicago caerulea Less. ex Ledeb. 09 05 13 07 

ɺʉɽɻʆ: 162 153 179 152 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ çʕʢʦʣʦʛʠʷ ʨʘʩʪʝʥʠʡè ʀʥʩʪʠʪʫʪʘ 

ʜʝʥʜʨʦʣʦʛʠʠ ʅɸʅɸ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɸʧʰʝʨʦʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  

ʇʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʧʦʯʚʘʭ, ʩʪʘʮʠʦʥʘʨʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘʜʘʧʪʠʨʫʶʱʠʝʩʷ ʢ ʟʘʛʨʷʟʥʝʥʠʷʤ. ʆʧʨʝʜʝʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ 

ʩʦʣʝʫʩʪʦʡʯʠʚʳʭ ʠ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʡ, ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʶʱʠʭʩʷ ʢ ʟʘʛʨʷʟʥʝʥʠʷʤ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʢʦʨʠ ʚ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʜʠʘʛʥʦʟʘ ʢʦʨʴ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʟʦʣʷʮʠʠ ʙʦʣʴʥʳʭ ʠ ʥʘʙʣʶʜʝʥʠʷ ʢʦʥʪʘʢʪʥʳʭ.  ʉʨʝʜʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʥʘ 

ʢʦʨʴ ʙʦʣʴʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʫʧʧʘ ʜʝʪʝʡ, ʫ ʢʦʪʦʨʳʭ ʩʳʧʴ ʠʩʯʝʟʘʝʪ ʯʝʨʝʟ 1ï2 ʜʥʷ ʠ ʜʠʘʛʥʦʟ 

ʢʦʨʠ ʠʩʢʣʶʯʘʝʪʩʷ ʙʝʟ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʜʠʘʛʥʦʟʝ 

çʆʈʀ, ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʩʳʧʴè ʠ ʙʦʣʴʥʳʝ ʚʳʧʠʩʳʚʘʶʪʩʷ ʜʦʤʦʡ. ɺ ʵʪʦʡ ʛʨʫʧʧʝ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʫ 20 ʙʦʣʴʥʳʭ ʤʝʪʦʜʦʤ ʀʌɸ ʥʘ ʢʨʘʩʥʫʭʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫ 10 

ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʠʪʴ ʜʘʥʥʫʶ ʠʥʬʝʢʮʠʶ. ɺ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ ʢʦʨʠ ʦʪʤʝʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʢʨʘʩʥʫʭʠ, ʧʦʵʪʦʤʫ ʜʝʪʝʡ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʥʘ ʢʦʨʴ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʩʣʝʜʦʚʘʪʴ ʪʘʢʞʝ ʠ ʥʘ ʢʨʘʩʥʫʭʫ.  

 

Abstract. The analysis of the epidemiological situation of measles in the Kyrgyz Republic was 

conducted, against the background of a decrease in the possibility of using laboratory confirmation 

of the diagnosis of measles, which negatively affects the timely conduct of anti-epidemic measures 

to isolate patients and monitor contact. Among suspicious patients on measles the group of children 

at which strew is formed disappears in 1ï2 days and the measles diagnosis is excluded without 

laboratory inspection. Most often they stop with a diagnosis of ARI, an allergic rash, and patients 

are discharged home. In this group, a retrospective blood test was performed in 20 patients with 

rubella ELISA, which made it possible to identify this infection in 10 patients. During the period of 

the epidemic rise in measles, there is an increase in the incidence among children and rubella, so 

children suspicious for measles should also be examined for rubella. 
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Keywords: children, measles, rubella, epidemiology, clinical manifestations, diagnostics. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʩʣʝ ʵʧʠʜʝʤʠʠ ʢʦʨʠ 2014ï2015 ʛʦʜʘ ʦʪʤʝʯʘʝʪʩʷ ʥʦʚʳʡ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʴʶ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ [1ï6]. ʇʦ ʜʘʥʥʳʤ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʮʝʥʪʨʘ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʄɿʂʈ ʚ 2018 ʛ. ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 1005 ʩʣʫʯʘʝʚ ʢʦʨʠ 

(ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 16,1) ʧʦ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʠʟ ʥʠʭ 515 (51,2%) ð 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʦ, ʘ ʚ 490 ʩʣʫʯʘʷʭ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʩʪ-ʩʠʩʪʝʤʘʤʠ. ʇʦ 

ʧʨʝʜʣʦʞʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ɺʆɿ, ʧʦʩʣʝ 500 ʩʣʫʯʘʝʚ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʙʦʣʴʥʳʭ 

ʢʦʨʴʶ, ʙʳʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʙʦʣʴʥʳʭ ʢʦʨʴʶ ʧʦ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ 

ʢʨʠʪʝʨʠʷʤ, ʙʝʟ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [7]. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʛʠʩʪʨʘʮʠʷ 

ʚʩʝʭ ʩʣʫʯʘʝʚ ʢʦʨʠ ʟʘʪʨʫʜʥʝʥʘ ʠ ʷʚʥʦ ʟʘʥʠʞʝʥʘ. ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʨʠ 

ʜʠʘʛʥʦʩʪʠʢʝ ʢʨʘʩʥʫʭʠ [8]. ʈʝʛʠʩʪʨʘʮʠʷ ʩʣʫʯʘʷ ʚʨʦʞʜʝʥʥʦʡ ʢʨʘʩʥʫʭʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ [9] 

ʧʦʜʪʚʝʨʞʜʘʝʪ ̫ ʚʥʦʝ ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʠ ʜʨʫʛʠʭ ʢʦʨʝʧʦʜʦʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [10]. 

ɺʳʩʦʢʦʤʫ ʨʠʩʢʫ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʴʶ ʠ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʝ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʝ ʧʨʦʪʠʚ ʢʦʨʠ ʜʝʪʠ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʨʘʩʪʝʪ ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʝʡ 

ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʪʢʘʟʥʠʢʦʚ ʦʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʠʚʠʚʦʢ ʧʦ ʨʝʣʠʛʠʦʟʥʳʤ 

ʫʙʝʞʜʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʙʦʯʥʳʭ ʷʚʣʝʥʠʡ ʧʦʩʣʝ ʚʘʢʮʠʥʘʮʠʠ ɹʎɾ 

ʚʘʢʮʠʥʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʣʠʤʬʘʜʝʥʠʪʘ [11]. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʙʳʣʠ ʠʥʬʠʮʠʨʦʚʘʥʳ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʟʘ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʚ ʩʪʘʮʠʦʥʘʨʳ ʠ ʠʟ-ʟʘ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ, ʚ 

ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʢʦʨʝʚʳʭ ʙʦʣʴʥʳʭ ʚ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʦʜʲʝʤʘ 

ʚ ʦʪʜʝʣʴʥʳʡ ʩʪʘʮʠʦʥʘʨ. ʂʨʦʤʝ ʵʪʦʛʦ, ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʨʘʡʦʥʳ ʈʝʩʧʫʙʣʠʢʠ, ʛʜʝ ʥʝʪ ʜʝʪʩʢʦʛʦ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ (ʂʘʨʘ-ʉʫʫ), ʠ ʙʦʣʴʥʳʝ ʧʦʧʘʜʘʶʪ ʚ ʩʦʤʘʪʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ʠʣʠ 

ʦʩʪʘʶʪʩʷ ʥʘ ʜʦʤʫ, ʜʘʞʝ ʩ ʪʷʞʝʣʳʤʠ ʬʦʨʤʘʤʠ ʙʦʣʝʟʥʠ. ʕʪʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʪʝʧʝʥʠ ʠʟʜʝʨʞʢʘʤʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʨʠ ʠ 

ʢʦʨʝʧʦʜʦʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʣʷ ʘʥʘʣʠʟʘ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʩʧʳʰʢʠ ʢʦʨʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʦʪʯʝʪ ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʚʝʨʠʬʠʢʘʮʠʠ ʢʦʨʠ ʠ ʢʨʘʩʥʫʭʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ (ʦʪ 

20.08.19), ʦʪʯʝʪ ʈʂʀɹ ʟʘ ʧʝʨʠʦʜ ʩ 1 ̫ ʥʚʘʨʷ ʧʦ 15 ʩʝʥʪʷʙʨʷ 2019 ʛʦʜʘ.500 ʩʣʫʯʘʝʚ ʢʦʨʠ ʙʳʣʠ 

ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʳ, ʧʦʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ ʙʦʣʴʥʳʝ ʢʦʨʴʶ, ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʵʢʩʧʝʨʪʦʚ ɺʆɿ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʦ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ, ʙʝʟ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʄʝʪʦʜʦʤ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʀʌɸ) ʥʘ IgM ʢ ʚʠʨʫʩʫ ʢʨʘʩʥʫʭʠ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʦ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 20 ʙʦʣʴʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʩʳʧʴ ʠʩʯʝʟʣʘ ʯʝʨʝʟ 1ï2 ʜʥʷ ʠ 

ʜʠʘʛʥʦʟ ʢʦʨʠ ʙʳʣ ʠʩʢʣʶʯʝʥ ʙʝʟ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫ 10 ʧʘʮʠʝʥʪʦʚ 

ʚʳʷʚʠʪʴ ʜʘʥʥʫʶ ʠʥʬʝʢʮʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ SPSS ʠ Excel ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠ 

ʜʠʘʛʨʘʤʤ.  
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʦʚʳʡ ʧʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʴʶ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʤ ʮʝʥʪʨʦʤ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʠ ʄɿʂʈ ʩ ʷʥʚʘʨʷ ʧʦ ʘʚʛʫʩʪ 2019 ʛ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʚʳʷʚʠʣʠ 2287 

ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ (ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 35,8), ʠʟ ʥʠʭ 56 ʩʣʫʯʘʝʚ ʣʘʙʦʨʘʪʦʨʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ, 2231 ʩʣʫʯʘʝʚ ʢʦʨʠ ʩ ʪʠʧʠʯʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʢʦʨʝʚʦʡ ʠʥʬʝʢʮʠʠ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ (ʈʠʩʫʥʦʢ 1) ʩ ʜʨʫʛʠʤʠ ʢʦʨʝʚʳʤʠ ʙʦʣʴʥʳʤʠ 

 
ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʦʨʴʶ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩ 2000 ʛ. ʧʦ 2019 ʛ. 

 

ʀʟ ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ ʢʦʨʴʶ ʧʦ ʧʨʠʚʠʚʦʯʥʦʤʫ ʩʪʘʪʫʩʫ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʧʨʠʚʠʪʳʝ ð 222 (9,7%); ʥʝʧʨʠʚʠʪʳʝ ð 2050 (90,1%). ʇʨʠʯʠʥʳ ʦʪʩʫʪʩʪʚʠʷ 

ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ʢʦʨʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ: ʜʦ ʚʘʢʮʠʥʘʣʴʥʳʡ ʚʦʟʨʘʩʪ (ʜʝʪʠ ʜʦ 1 ʛʦʜʘ) ð 1044 

ʩʣʫʯʘʝʚ (45,6%), ʧʦ ʤʝʜʠʮʠʥʩʢʠʤ ʦʪʚʦʜʘʤ ð 140 (6,1%), ʦʪʢʘʟ ʦʪ ʚʘʢʮʠʥʘʮʠʠ ð 463 (20,2%), 

ʜʝʪʠ ʠʟ ʩʝʤʴʠ ʤʠʛʨʘʥʪʦʚ ð 77 (3,3%), ʧʨʠʚʠʚʦʯʥʳʡ ʩʪʘʪʫʩ ʥʝʠʟʚʝʩʪʝʥ ʚ 338 ʩʣʫʯʘʷʭ (14,7%). 

ʇʦ ʜʘʥʥʳʤ ʈʂʀɹ ʥʘ 15 ʩʝʥʪʷʙʨʷ 2019 ʛʦʜʘ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʥʘʭʦʜʠʣʦʩʴ 933 

ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʢʦʨʴ. ʀʟ ʥʠʭ: ʜʠʘʛʥʦʟ ʢʦʨʠ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʣʘʙʦʨʘʪʦʨʥʦ ʪʦʣʴʢʦ ʫ 234 

ʙʦʣʴʥʳʭ (25,1%); ʚ 699(74,9%)ʩʣʫʯʘʷʭ ʜʠʘʛʥʦʟ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 2). ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʜʦ 1 ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 379 ʯʝʣ 

(40,6%). 

 
ʈʠʩʫʥʦʢ 2. ʋʜʝʣʴʥʳʡ ʚʝʩ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʦʡ ʢʦʨʠ ʫ ʜʝʪʝʡ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ 

ʚ ʈʂʀɹ. 

 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ ʙʳʣʠ ʚʳʜʝʣʝʥʦ 20 ʜʝʪʝʡ (ʠʟ ʥʠʭ ð 12 ʜʝʪʠ ʜʦ 1 ʛʦʜʘ ʞʠʟʥʠ), 

ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʚ ʈʂʀɹ ʚ 2018 ʛ. ʩ ʢʦʨʝʧʦʜʦʙʥʳʤʠ ʚʳʩʳʧʘʥʠʷʤʠ ʥʘ 

ʢʦʞʝ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʫ 75,0% ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʜʝʪʝʡ ʙʳʣʦ ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʢʦʨʴ, 15,0% 

ʧʘʮʠʝʥʪʦʚ ʧʦʩʪʫʧʠʣʠ ʩ ʜʠʘʛʥʦʟʦʤ ʆʈɺʀ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ, 5,0% ð ʩ ʵʥʪʝʨʦʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʝʡ ʠ 5,0% ð ʠʥʬʝʢʮʠʦʥʥʳʡ ʤʦʥʦʥʫʢʣʝʦʟ. ɺ ʩʨʝʜʥʝʤ, ʚ ʪʝʯʝʥʠʝ 3,6+0,2 ʜʥʝʡ ʵʪʠ 
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ʜʝʪʠ ʩ ʫʣʫʯʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ, ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʳʧʠ, ʙʝʟ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʧʠʩʘʥʳ ʜʦʤʦʡ ʩ ʜʠʘʛʥʦʟʦʤ ʆʈɺʀ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʀʌɸ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ 50,0% ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʜʠʘʛʥʦʟ ʢʨʘʩʥʫʭʘ 

(ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʪʠʪʨ 1:200) (ʈʠʩʫʥʦʢ 3).  

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʥʘʙʣʶʜʘʝʤʳʭ 20 ʜʝʪʝʡ ʫ 30% ʚ ʘʥʘʤʥʝʟʝ, ʩʦ ʩʣʦʚ ʤʘʤʳ, 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʘʢʮʠʥʘʮʠʷ ʂʇʂ. 
 

 

 

 
 

ʈʠʩʫʥʦʢ 3. ʉʪʨʫʢʪʫʨʘ ʜʠʘʛʥʦʟʦʚ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʩ ʢʦʨʝʧʦʜʦʙʥʦʡ ʩʳʧʴʶ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ 

ʈʂʀɹ ʠ ʧʦʩʣʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʊʘʢ ʢʘʢ ʧʘʮʠʝʥʪʳ ʩ ʣʝʛʢʦʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʛʦʩʷ ʢʦʨʝʧʦʜʦʙʥʳʤʠ 

ʚʳʩʳʧʘʥʠʷʤʠ, ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦ ʧʨʠʯʠʥʝ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʳʧʠ ʜʦ 3 ʜʥʷ ʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʭ ʩʠʤʧʪʦʤʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʝ ʙʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ ʢʦʨʴ ʠ ʢʨʘʩʥʫʭʫ ʤʝʪʦʜʦʤ ʀʌɸ (ʧʦ ʧʨʦʪʦʢʦʣʫ ʟʘʙʦʨ ʢʨʦʚʠ ʜʦʣʞʝʥ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ 5 ʩʫʪʢʠ ʦʪ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝʥʠʷ ʩʳʧʠ). ɺ ʪʦʞʝ ʚʨʝʤʷ, ʦʪʩʫʪʩʪʚʦʚʘʣʘ 

ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʯʝʥʠʷ ʢʨʘʩʥʫʭʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʳʩʳʧʘʥʠʷ ʥʘ ʢʦʞʝ 

ʧʦʷʚʣʷʶʪʩʷ ʦʜʥʦʤʦʤʝʥʪʥʦ, ʩʦʭʨʘʥʷʶʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ, ʠʩʯʝʟʘʶʪ ʙʝʟ ʧʠʛʤʝʥʪʘʮʠʠ ʥʘ ʬʦʥʝ 

ʩʣʘʙʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʢʣʠʥʠʢʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ 

ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ çʆʈɺʀ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪè ʠ ʜʠʘʛʥʦʟʦʤ çʢʨʘʩʥʫʭʘè (ʊʘʙʣʠʮʘ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʚ ʵʪʠʭ ʜʚʫʭ ʛʨʫʧʧʘʭ ʥʝ ʚʳʷʚʣʝʥʳ, 

ʢʨʦʤʝ ʥʘʣʠʯʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʣʠʤʬʘʜʝʥʠʪʘ (ʟʘʪʳʣʦʯʥʳʝ ʠ ʟʘʜʥʝʰʝʡʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ 

ʫʟʣʳ) ʫ ʜʝʪʝʡ ʩ ʢʨʘʩʥʫʭʦʡ. ʆʜʥʘʢʦ, ʫ ʜʚʫʭ ʜʝʪʝʡ ʩ ʢʨʘʩʥʫʭʦʡ ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ 

ʪʷʞʝʣʦʝ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʪʦʢʩʠʢʦʜʝʨʤʠʠ ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʠ 

(ʧʥʝʚʤʦʥʠʷ, ʬʦʣʣʠʢʫʣʷʨʥʘʷ ʘʥʛʠʥʘ). ɺ ʦʩʥʦʚʥʦʤ, ʪʝʯʝʥʠʝ ʢʨʘʩʥʫʭʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʩʫʙʬʝʙʨʠʣʴʥʦʡ ʣʠʭʦʨʘʜʢʦʡ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʝʜʠʥʠʯʥʳʭ ʩʣʫʯʘʷʭ ʫ ʙʦʣʴʥʳʭ ʩ ʆʈɺʀ 

ʣʠʭʦʨʘʜʢʘ ʜʦʩʪʠʛʘʣʘ ʚʳʩʦʢʠʭ ʮʠʬʨ.  

ʉʨʦʢʠ ʧʦʷʚʣʝʥʠʷ ʚʳʩʳʧʘʥʠʡ ʥʘ ʢʦʞʝ ʥʝ ʚʳʷʚʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ. 

ʇʨʠ ʢʨʘʩʥʫʭʝ ʩʳʧʴ ʥʘ ʢʦʞʝ ʙʳʣʘ ʤʝʣʢʦʡ, ʧʷʪʥʠʩʪʦ-ʧʘʧʫʣʝʟʥʦʡ ʚ 50% ʩʣʫʯʘʝʚ, ʧʷʪʥʠʩʪʦʡ ð 

40%, ʠ ʚ 10% ʩʣʫʯʘʝʚ ʚʳʩʳʧʘʥʠʷ ʩʥʘʯʘʣʘ ʠʤʝʣʠ ʤʝʣʢʦʪʦʯʝʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʟʘʪʝʤ 

ʩʪʘʥʦʚʠʣʠʩʴ ʧʷʪʥʠʩʪʦïʧʘʧʫʣʝʟʥʳʤʠ. ʅʘ ʬʦʥʝ ʆʈɺʀ ʩ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ 90% 

ʧʘʮʠʝʥʪʦʚ ʩʳʧʴ ʠʤʝʣʘ ʧʷʪʥʠʩʪʦïʧʘʧʫʣʝʟʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʣʠʰʴ ʚ 10% ʩʣʫʯʘʝʚ ʙʳʣʘ 

ʤʝʣʢʦʧʷʪʥʠʩʪʦʡ. 
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ʊʘʙʣʠʮʘ. 

ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʂʃʀʅʀʂʆïʕʇʀɼɽʄʀʆʃʆɻʀʏɽʉʂʀʍ 

ʇʆʂɸɿɸʊɽʃɽʁ ʋ ɹʆʃʔʅʓʍ ʉ ʂʆʈɽʇʆɼʆɹʅʓʄʀ ɿɸɹʆʃɽɺɸʅʀʗʄʀ 

(ʆʈɺʀ, ʘʣʣʝʨʛʠʯʝʩʢʠʡ ʜʝʨʤʘʪʠʪ; ʢʨʘʩʥʫʭʘ) 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʆʈɺʀ, 

ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʜʝʨʤʘʪʠʪ 

ʄ+m 

ʢʨʘʩʥʫʭʘ 

ʄ+m 
ʈ 

ɺʦʟʨʘʩʪ ʜʦ 1 ʛʦʜʘ (ʤʝʩʷʮʳ) 6,6+0,7 8,4+1,2 ʈ>0,05 

ɼʝʥʴ ʙʦʣʝʟʥʠ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʪʘʮʠʦʥʘʨ 3,7+0,6 4,8+0,7 ʈ<0,05 

ʂʦʡʢʦ-ʜʥʠ 3,6+0,2 3,8+0,8 ʈ>0,05 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʣʠʭʦʨʘʜʢʠ (ʜʥʠ) 3,0+0,3 3,4+0,7 ʈ>0,05 

ʈʝʘʢʮʠʷ ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ 10% 50% ʈ<0,05 

ɼʝʥʴ ʧʦʷʚʣʝʥʠʷ ʩʳʧʠ 3,4+0,3 3,7+0,5 ʈ>0,05 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʚʳʩʳʧʘʥʠʡ 3,5+0,5 3,0+0,6 ʈ>0,05 

 

ʉ ʜʠʘʛʥʦʟʦʤ ʢʨʘʩʥʫʭʘ ʧʦʣʥʦʝ ʚʳʟʜʦʨʦʚʣʝʥʠʝ ʦʪʤʝʯʝʥʦ ʫ 90% ʙʦʣʴʥʳʭ ʜʝʪʝʡ, ʚ ʪʦ 

ʚʨʝʤʷ, ʢʘʢ ʥʘ ʬʦʥʝ ʆʈɺʀ 30% ʜʝʪʝʡ ʙʳʣʠ ʚʳʧʠʩʘʥʳ ʠʟ ʩʪʘʮʠʦʥʘʨʘ ʩ ʫʣʫʯʰʝʥʠʝʤ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʳ ʢʨʘʩʥʫʭʠ ʩʨʝʜʠ ʣʘʙʦʨʘʪʦʨʥʦ ʥʝʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩ 

ʢʦʨʝʧʦʜʦʙʥʦʡ ʩʳʧʴʶ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʘʢʞʝ ʦʧʠʩʘʥʥʳʡ ʨʘʥʝʝ [7ï8] ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ 

ʩʠʥʜʨʦʤʘ ʚʨʦʞʜʝʥʥʦʡ ʢʨʘʩʥʫʭʠ (ʉɺʂ) ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʚ 2019 ʛ., ʥʘʙʣʶʜʘʝʤʳʡ ʚ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʝ (ʈʂʀɹ), ʛʜʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʪʨʠʘʜʘ ʩʠʤʧʪʦʤʦʚ ɻʨʝʛʛʘ (ʧʦʨʦʢ ʩʝʨʜʮʘ, ʢʘʪʘʨʘʢʪʘ, ʛʣʫʭʦʪʘ). ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʩʣʫʯʘʡ ʉɺʂ ʙʳʣ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ ʧʦ ɺʆɿ ʢʘʢ çʂʣʠʥʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʩʣʫʯʘʡ ʉɺʂè. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʩʣʫʯʘʠ ʠ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʯʝʥʠʝ 

ʙʦʣʝʟʥʠ ʠ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ [9ï16]. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʪʴ ʚʩʝ ʧʦʜʦʟʨʠʪʝʣʴʥʳʝ ʩʣʫʯʘʠ ʥʘ 

ʢʦʨʴ ʠ ʢʦʨʝʧʦʜʦʙʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ  ʣʘʙʦʨʘʪʦʨʥʦ, ʤʝʪʦʜʦʤ ʀʌɸ ʠʣʠ ʇʎʈ (ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʪʝʩʪ-

ʩʠʩʪʝʤ ʚ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ), ʧʨʠʚʦʜʠʪ ʢ ʛʠʧʦʜʠʘʛʥʦʩʪʠʢʝ ʠ ʩʦʭʨʘʥʝʥʠʶ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʨʠ ʠ ʢʦʨʝʧʦʜʦʙʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʪʘʢʦʡ 

ʪʷʞʝʣʦʡ ʧʘʪʦʣʦʛʠʠ, ʢʘʢ ʉɺʂ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʜʦʩʪʫʧ ʢ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʪʝʩʪʘʤ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʦʭʚʘʪʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʧʨʠʚʠʚʢʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ 217 ʜʝʪʝʡ, ʠʤʝʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 

ʜʝʪʝʡ ʛʨʫʧʧʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʝʣʠʯʠʥʘ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʦʞʠʨʝʥʠʷ 

ʫ ʢʦʪʦʨʳʭ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʘ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. 

 

Abstract. The article presents data from a survey of 217 children with various manifestations 

of metabolic disorders. This study made it possible to identify children at risk of developing 

atherogenic diseases whose abdominal obesity has not yet reached critical values. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, ʢʦʤʧʦʥʝʥʪʳ, ʘʙʜʦʤʠʥʘʣʴʥʦʝ ʦʞʠʨʝʥʠʝ, 

ʛʨʫʧʧʘ ʨʠʩʢʘ.  

 

Keywords: metabolic disorders, components, abdominal obesity, risk group. 

 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ (ʄʉ) ð ɻʪʦ ʢʦʤʧʣʝʢʩ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ, ʛʦʨʤʦʥʘʣʴʥʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʪʝʩʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ, ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʚʠʩʮʝʨʘʣʴʥʳʤʠ ʞʠʨʦʚʳʤʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʤʝʨʪʥʦʩʪʠ [1ï3] 

ʄʥʦʛʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʠʤʧʪʦʤʦʢʦʤʧʣʝʢʩʘ 

ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ [4ï9]. ɿʥʘʯʠʪʝʣʴʥʦ ʨʘʟʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ð ʦʪ 16% ʜʦ 62% ʩʨʝʜʠ ʜʝʪʝʡ, ʯʪʦ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʳʭ ʢʨʠʪʝʨʠʝʚ ʝʛʦ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʘ ʪʘʢʞʝ ʠ ʩ ʨʘʟʣʠʯʠʷʤʠ ʚ 

ʧʦʣʦʚʦʟʨʘʩʪʥʦʤ ʩʦʩʪʘʚʝ ʠʟʫʯʘʝʤʳʭ ʛʨʫʧʧ [2]. 

ɼʘʥʥʳʡ ʬʨʘʛʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʫ 

ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʪʝʣʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʜʝʪʝʡ 

ʛʨʫʧʧʳ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʘʪʝʨʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʝʣʠʯʠʥʘ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʦʞʠʨʝʥʠʷ ʫ 

ʢʦʪʦʨʳʭ ʝʱʝ ʥʝ ʜʦʩʪʠʛʣʘ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ.  
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ʆʙʩʣʝʜʦʚʘʥʳ 217 ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʤʝʶʱʠʝ ʧʨʦʷʚʣʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʩʦʩʪʘʚʠʣ 12,0Ñ0,44 ʣʝʪ. ʉʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʨʝʦʙʣʘʜʘʣʠ ʤʘʣʴʯʠʢʠ (51,1%) ʠ ʩʪʘʨʰʠʝ ʰʢʦʣʴʥʠʢʠ (ʈʠʩʫʥʢʠ 1 ʠ 2). 

 

 
 

ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʦ ʧʦʣʫ (ʘʙʩ). 

 

 
 

ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʧʦ ʚʦʟʨʘʩʪʫ (ʘʙʩ). 

 

ʀʟʫʯʝʥʘ ʯʘʩʪʦʪʘ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ, ʠʤʝʶʱʠʭ 1 ʠ ʙʦʣʝʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʢʨʫʞʥʦʩʪʠ ʪʘʣʠʠ (ʆʊ) ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʫ 27,2% ʜʝʪʝʡ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʠʥʪʝʨʚʘʣʫ 

10ï25 ʧʨʦʮʝʥʪʠʣʴ, ʯʪʦ ʦʮʝʥʠʚʘʣʦʩʴ ʢʘʢ ʩʨʝʜʥʠʝ ʠ ʩʥʠʞʝʥʥʳʝ ʚʝʣʠʯʠʥʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ 40 

(18,4%) ʜʝʪʝʡ ʟʥʘʯʝʥʠʝ ʆʊ ʦʢʘʟʘʣʦʩʴ ʚ ʛʨʘʜʘʮʠʠ 50 ʧʨʦʮʝʥʪʠʣʴ, ʪʦ ʝʩʪʴ ʤʝʜʠʘʥʦʡ. ʋ 25,34% 

(55) ʜʝʪʝʡ ʚʝʣʠʯʠʥʘ ʆʊ ʚʭʦʜʠʣʘ ʚ çʢʦʨʠʜʦʨè 75-90 ʧʨʦʮʝʥʪʠʣʴ, ʯʪʦ ʨʘʩʮʝʥʠʚʘʣʦʩʴ ʢʘʢ 

ʚʳʩʦʢʠʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʢʨʠʪʝʨʠʡ ʨʠʩʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʄʉ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1.  

ʇʈʆʎɽʅʊʀʃʔʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʆʂʈʋɾʅʆʉʊʀ ʊɸʃʀʀ ʋ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ 

(n=217) 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɸʙʩ % 

10 ʧʨʦʮʝʥʪʠʣʴ 42 19,4 

25 ʧʨʦʮʝʥʪʠʣʴ 17 7,8 

50 ʧʨʦʮʝʥʪʠʣʴ 40 18,4 

75 ʧʨʦʮʝʥʪʠʣʴ 63 29,0 

90 ʠ ʙʦʣʝʝ ʧʨʦʮʝʥʪʠʣʴ 55 25,3 

ɺʩʝʛʦ 217 100,0 

 

ʋ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʜʝʪʝʡ ʥʘʙʣʶʜʘʣʦʩʴ ʥʦʨʤʘʣʴʥʦʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ (ʉɸɼ) ð 192 (88,5%), ʚʳʩʦʢʦʝ ʥʦʨʤʘʣʴʥʦʝ ʉɸɼ ʙʳʣʦ ʫ 10 ʜʝʪʝʡ (4,6%). 

ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʉɸɼ ʚʳʷʚʣʝʥʘ ʫ 15 ʜʝʪʝʡ (6,9%). ʅʦʨʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ (ɼɸɼ) ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʫ 163 ʜʝʪʝʡ (75,1%), ʘ 

ʥʦʨʤʘʣʴʥʦʝ ʚʳʩʦʢʦʝ ɼɸɼ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 16 (7,4%). ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʧʦ ɼɸɼ 

ʦʪʤʝʯʘʣʘʩʴ ʫ 38 ʜʝʪʝʡ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 17,5% (ʊʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2. 

ʇʈʆʎɽʅʊʀʃʔʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʋʈʆɺʅʗ ɸʈʊɽʈʀɸʃʔʅʆɻʆ ɼɸɺʃɽʅʀʗ  

ʋ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ (n=217) 
 

ʇʘʨʘʤʝʪʨʳ ɸɼ ʉɸɼ ɼɸɼ 

ɸʙʩ % ɸʙʩ % 

ʅʦʨʤʘʣʴʥʦʝ 192 88,5 163 75,1 

ɺʳʩʦʢʦʝ ʥʦʨʤʘʣʴʥʦʝ 10 4,6 16 7,4 

ɸɻ 15 6,9 38 17,5 

ɺʩʝʛʦ 217 100,0 217 100,0 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʛʦ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʘʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʪʝʡ ʚʩʪʨʝʯʘʣʠʩʴ ʯʘʱʝ, ʯʝʤ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʦʣʠʯʝʩʢʦʛʦ ɸɼ (17,5% ʠ 6,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʨʝʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʱʝʛʦ ʭʦʣʝʩʪʝʨʠʥʘ (ʆʍ) ʚʳʷʚʣʝʥʦ ʫ 23,04% 

ʜʝʪʝʡ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʃʇʅʇ) ð ʫ 34,6%, 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ð ʫ 71,4% ʜʝʪʝʡ (ʊʘʙʣʠʮʘ 3). 
 

ʊʘʙʣʠʮʘ 3.  

ʏɸʉʊʆʊɸ ʀɿʄɽʅɽʅʀʁ ʋʈʆɺʅʗ ʆɹʑɽɻʆ ʍʆʃɽʉʊɽʈʀʅɸ ʀ ʃʀʇʆʇʈʆʊɽʀʅʆɺ  

ʅʀɿʂʆʁ ʇʃʆʊʅʆʉʊʀ ʋ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ 
 

ʇʘʨʘʤʝʪʨʳ 

ʆʍ ʃʇʅʇ ʊʨʠʛʣʠʮʝʨʠʜʳ 

ɸʙʩ. % ɸʙʩ % ɸʙʩ % 

ɺʳʰʝ ʥʦʨʤʳ 50 23,04 75 34,6 155 71,4 

ɺ ʥʦʨʤʝ 167 76,96 142 65,4 62 28,6 

ʀʪʦʛʦ 217 100,0 217 100,0 217 100,0 

 

ʅʘʨʫʰʝʥʥʘʷ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʛʣʶʢʦʟʝ (ʆɻʊʊ) ʯʝʨʝʟ 2 ʯ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 12,9% 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʘ 8,5+4,2 ʤʤʦʣʴ/ʣ (ʊʘʙʣʠʮʘ 4).  
 

ʊʘʙʣʠʮʘ 4. 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʇʆʂɸɿɸʊɽʃɽʁ ʋɻʃɽɺʆɼʅʆɻʆ ʆɹʄɽʅɸ  

ʉʈɽɼʀ ɼɽʊɽʁ ʉ ʄɽʊɸɹʆʃʀʏɽʉʂʀʄ ʉʀʅɼʈʆʄʆʄ 
 

ɻʨʫʧʧʳ ʇʘʨʘʤʝʪʨʳ 

ɻʣʶʢʦʟʘ 

(ʤʤʦʣʴ/ʣ) ʄÑ2ů 

ʆɻʊʊ1 

(ʤʤʦʣʴ/ʣ) ʄÑ2ů 

ʆɻʊʊ ʯʝʨʝʟ 2 ʯʘʩʘ 

(ʤʤʦʣʴ/ʣ) ʄÑ2ů 

ʆʩʥʦʚʥʘʷ ʛʨʫʧʧʘ 5,8Ñ1,8 5,8Ñ1,6 8,5Ñ4,2 

ɻʨʫʧʧʘ ʩʨʘʚʥʝʥʠʷ 4,8Ñ0,4 4,9Ñ0,6 5,6Ñ0,8 

 

ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʫ ʰʢʦʣʴʥʠʢʦʚ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (71,4%) ʠ ʃʇʅʇ (34,56%), 

ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʆʊ (25,34%) ʠ ʆʍ (23,04%) (ʊʘʙʣʠʮʘ 5).  

ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʚʳʷʚʣʝʥ ʫ 9 (4,1%) ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦ 

3 ʢʦʤʧʦʥʝʥʪʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʦʙʥʘʨʫʞʝʥʳ ʫ 23 (10,5%) ʜʝʪʝʡ, ʧʦ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ 

ð ʫ 31 (14,2%), ʧʦ ʦʜʥʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ð ʫ 38 (17,5%) ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ʋ 116 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʢʣʠʥʠʢʦïʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, 

ʧʨʠʟʥʘʥʥʳʝ ʢʨʠʪʝʨʠʷʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ (ʊʘʙʣʠʮʘ 6). 
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ʊʘʙʣʠʮʘ 5. 

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʂʆʄʇʆʅɽʅʊʆɺ ʄɽʊɸɹʆʃʀʏɽʉʂʀʍ ʅɸʈʋʐɽʅʀʁ, 

 ɺʓʗɺʃɽʅʅʓʍ ʉʈɽɼʀ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ ʀ ʇʆɼʈʆʉʊʂʆɺ 

 

ʂʦʤʧʦʥʝʥʪʳ ʄʉ ɸʙʩ. % 

ʆʊ (ʙʦʣʝʝ 90 ʧʨʦʮʝʥʪʠʣʴ) 55 25,34 

ɸɻ (ʉɸɼ) 15 6,9 

ɸɻ (ɼɸɼ) 38 17,5 

ʇʦʚʳʰʝʥʠʝ ʆʍ 50 23,04 

ʇʦʚʳʰʝʥʠʝ ʃʇʅʇ 75 34,56 

ʇʦʥʠʞʝʥʠʝ ʃʇɺʇ 14 6,45 

ʇʦʚʳʰʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ 155 71,42 

ʀʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ 28 12,9 
 

ʊʘʙʣʠʮʘ 6.  

ʂʆʃʀʏɽʉʊɺʆ ɺʓʗɺʃɽʅʅʓʍ ʂʆʄʇʆʅɽʅʊʆɺ ʄʉ ʋ ʆɹʉʃɽɼʆɺɸʅʅʓʍ ɼɽʊɽʁ 

 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ɸʙʩ % 

1 38 17,5 

2 31 14,2 

3 23 10,5 

ɹʦʣʝʝ 3 9 4,1 

ʅʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ 116 53,4 

 

ɺ 1 ʢʚʘʨʪʠʣʴʥʦʡ ʛʨʫʧʧʝ (ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʄʉ ð 3 ʠ ʙʦʣʝʝ) 

ʦʪʤʝʯʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʆʊ, ʉɸɼ, ɼɸɼ, ʆʍ, ʪʨʠʛʠʮʝʨʠʜʦʚ, ʆɻʊʊ ʯʝʨʝʟ 

2 ʯʘʩʘ (ʈ<0,05) ʠ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʝ ʃʇɺʇ (ʊʘʙʣʠʮʘ 7).  

 
ʊʘʙʣʠʮʘ 7.  

ʉʈɽɼʅʀɽ ʇʆʂɸɿɸʊɽʃʀ ʄɽʊɸɹʆʃʀʏɽʉʂʀʍ ʅɸʈʋʐɽʅʀʁ ʋ ɼɽʊɽʁ ʀ ʇʆɼʈʆʉʊʂʆɺ  

ʇʈʀ ʂɺɸʈʊʀʃʔʅʆʄ ʈɸʅɾʀʈʆɺɸʅʀʀ ʇʆ ʂʆʃʀʏɽʉʊɺʋ ʂʆʄʇʆʅɽʅʊʆɺ 

ʄɽʊɸɹʆʃʀʏɽʉʂʆɻʆ ʉʀʅɼʈʆʄɸ 
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IYʢʚʘʨʪʠʣʴ  102Ñ7,2 67Ñ7,5 3,5Ñ0,24 3,2Ñ0,17 1,2Ñ0,22 1,2Ñ0,22 5,6Ñ0,41 

IIIʢʚʘʨʪʠʣʴ  108Ñ6,4 71Ñ7,5 3,5Ñ0,23 3,1Ñ0,33 1,4Ñ0,25 1,1Ñ0,23 5,5Ñ0,41 

IIʢʚʘʨʪʠʣʴ  114Ñ8,7 78Ñ6,2 4,7Ñ0,70 3,5Ñ0,34 1,1Ñ0,20 1,8Ñ0,33 6,8Ñ0,96 

I ʢʚʘʨʪʠʣʴ  122Ñ8,8 83Ñ6,0 4,9Ñ0,97 3,6Ñ0,36 1,0Ñ0,23 1,9Ñ0,46 7,7Ñ1,87 

ʈ* 0,032 0,072 0,009 0,032 0,038 0,022 0,009 0,026 

ʈ** 0,034 0,051 0,028 0,059 0,015 0,011 0,017 0,011 

ʇʨʠʤʝʯʘʥʠʝ: 1 ʢʚʘʨʪʠʣʴ ð ʙʦʣʝʝ 3 ʢʦʤʧʦʥʝʥʪʦʚ ʄʉ; 2 ʢʚʘʨʪʠʣʴ ð 3 ʢʦʤʧʦʥʝʥʪʘ ʄʉ; 3 

ʢʚʘʨʪʠʣʴ ð 2 ʢʦʤʧʦʥʝʥʪʘ ʄʉ; 4 ʢʚʘʨʪʠʣʴ ð 1 ʢʦʤʧʦʥʝʥʪ ʄʉ.ʈ* ð ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ 4 

ʢʚʘʨʪʠʣʴʥʳʭ ʛʨʫʧʧ ʦʜʥʦʚʨʝʤʝʥʥʦ; ʈ** ð ʨʝʟʫʣʴʪʘʪ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 4 ʠ 1 ʢʚʘʨʪʠʣʴʥʳʭ ʛʨʫʧʧ. 

 

ʉʨʘʚʥʝʥʠʝ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʣʠʧʠʜʥʦʛʦ ʦʙʤʝʥʘ ʚ ʢʚʘʨʪʠʣʴʥʳʭ 

ʛʨʫʧʧʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ 1 ʢʚʘʨʪʠʣʷ ʧʦ ʩʨʘʚʥʝʥʠ ʁʩ 4 ʢʚʘʨʪʠʣʝʤ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʜʠʩʣʠʧʠʜʝʤʠʡ (ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʆʍ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ, ʃʇʅʇ) (ʊʘʙʣʠʮʘ 8).  
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ʊʘʙʣʠʮʘ 8. 

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʅɸʈʋʐɽʅʀʁ ʃʀʇʀɼʅʆɻʆ ʉʇɽʂʊʈɸ  

ʋ ɼɽʊɽʁ ʀ ʇʆɼʈʆʉʊʂʆɺ ɺ ʂɺɸʈʊʀʃʔʅʓʍ ɻʈʋʇʇɸʍ,  

ʈɸʅɾʀʈʆɺɸʅʅʓʍ ʇʆ ʂʆʃʀʏɽʉʊɺʋ ʂʆʄʇʆʅɽʅʊʆɺ ʄɽʊɸɹʆʃʀʏɽʉʂʆɻʆ ʉʀʅɼʈʆʄɸ 
 

ʇʦʢʘʟʘʪʝʣʴ 1 ʢʚʘʨʪʠʣʴ (n=9) 4 ʢʚʘʨʪʠʣʴ (n=38) ʈ 

ɺʳʩʦʢʠʡ ʆʍʉ ʘʙʩ (%) 2 (22,2) 2 (5,2) 0,001 

ɻʠʧʝʨʭʦʣʝʩʪʝʨʠʥʝʤʠʷ ʧʦ ʃʇʅʇ ʘʙʩ (%) 2 (22,2) 2(5,2) 0,012 

ɻʠʧʦʭʦʣʝʩʪʝʨʠʥʝʤʠʷ ʧʦ ʃʇɺʇ ʘʙʩ (%) 3 (33,3) 6 (15,7) 0,015 

ɻʠʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʷ ʘʙʩ (%) 1 (11,1) 3 (7,8) 0,317 
  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ: 

1. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʚʳʷʚʣʝʥ ʫ 4,1% ʜʝʪʝʡ ʠʟ ʯʠʩʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ʅʝʧʦʣʥʳʡ ʚʘʨʠʘʥʪ ʄʉ ʚʳʷʚʣʝʥ ʫ 

42,2% ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 3 ʢʦʤʧʦʥʝʥʪʘʤʠ (ʩʦʯʝʪʘʥʠʝ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʦʞʠʨʝʥʠʷ, 

ʧʦʚʳʰʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʩʥʠʞʝʥʠʝ ʃʇɺʇ) ð ʚ 10,5%, 2 ʢʦʤʧʦʥʝʥʪʘʤʠ (ʩʦʯʝʪʘʥʠʝ 

ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʦʞʠʨʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ) ð ʚ 14,2%, ʦʜʠʥ ʢʦʤʧʦʥʝʥʪ 

(ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ) ð ʚ 17,5% ʩʣʫʯʘʝʚ.  

2. ʋ ʜʝʪʝʡ ʩ ʄʉ ʠ ʥʝʧʦʣʥʳʤ ʝʛʦ ʚʘʨʠʘʥʪʦʤ (ʙʦʣʝʝ 2 ʢʦʤʧʦʥʝʥʪʦʚ) ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ð ʆɻʊʊ ʯʝʨʝʟ 2 ʯ ʤʤʦʣʴ/ʣ (7,7Ñ1,87), 

ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʠʟʤʝʥʝʥʠʷ ʣʠʧʠʜʥʦʛʦ ʧʨʦʬʠʣʷ ð ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʆʍ (4,8Ñ1,6), ʩʥʠʞʝʥʠʝ 

ʃʇɺʇ (1,0Ñ0,4), ʧʦʚʳʰʝʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (1,8Ñ0,3) ʠ ʃʇʅʇ (3,Ñ0,8) (P<0,05). ɸʪʝʨʦʛʝʥʥʘʷ 

ʜʠʩʣʠʧʠʜʝʤʠʷ (ʩʥʠʞʝʥʠʝ ʍʉ ʃʇɺʇ ʠ ʧʦʚʳʰʝʥʠʝ ʊɻ) ʚʳʷʚʣʝʥʘ ʫ 6,45% ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʩ 3 ʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʘʤʠ ʄʉ. 

3. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʩʦʧʨʷʞʝʥʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʷʚʣʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʄʉ: ʦʪ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʪʨʠʛʣʠʮʝʨʠʜʦʚ (ʧʝʨʚʳʡ ʢʦʤʧʦʥʝʥʪ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ) ʩ ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʦʞʠʨʝʥʠʷ (2 ʢʦʤʧʦʥʝʥʪ) ʠ ʩʥʠʞʝʥʠʝ ʃʇɺʇ 

(3 ʢʦʤʧʦʥʝʥʪ). 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʦʢʦʚʘ ʊ. ɸ. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʫ ʜʝʪʝʡ. ʄ.: ʌʦʨʪʝ ʧʨʠʥʪ, 2013. 21 ʩ. 

2. ɻʨʠʛʦʨʴʝʚ ʂ. ʀ., ʍʘʨʠʪʦʥʦʚʘ ʃ. ɸ., ʖʜʠʥʘ ʊ. ʄ., ʇʦʪʘʧʦʚʘ ɽ. ɸ. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ 

ʩʠʥʜʨʦʤ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ // ɺʦʧʨʦʩʳ ʜʝʪʩʢʦʡ ʜʠʝʪʦʣʦʛʠʠ. 2017. ʊ. 15. ̄ 6. ʉ. 53-58. 

https://doi.org/10.20953/1727-5784-2017-6-53-58 

3. ɸʭʤʝʪʞʘʥʦʚ ʅ. ʄ., ɹʫʪʨʦʚʘ ʉ. ɸ., ɼʝʜʦʚ ʀ. ʀ. ʠ ʜʨ. ʂʦʥʩʝʥʩʫʩ ʨʦʩʩʠʡʩʢʠʭ ʵʢʩʧʝʨʪʦʚ 

ʧʦ ʧʨʦʙʣʝʤʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʦʧʨʝʜʝʣʝʥʠʝ, 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ, ʧʝʨʚʠʯʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ, ʣʝʯʝʥʠʝ // Concilium medicos 

cardiology. 2010. ʊ. 12. ˉ5. ʉ. 5-12. 

4. ɹʦʢʦʚʘ ʊ. ɸ. L-Kʘʨʥʠʪʠʥ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʪʝʨʘʧʠʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʩʠʥʜʨʦʤʘ ʫ ʜʝʪʝʡ // 

ɺʦʧʨʦʩʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, 2010. ʊ. 5. ˉ4. ʉ. 96-98. 

5. ɹʝʨʰʪʝʡʥ ʃ. ʄ., ʂʦʚʘʣʝʥʢʦ ʀ. ɻ. ʄʝʪʘʙʦʣʠʯʝʩʢʠ ʟʜʦʨʦʚʳʝ ʣʠʮʘè ʩ ʦʞʠʨʝʥʠʝʤ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʦʞʠʨʝʥʠʷ ʫ ʣʠʮ ʩ ʥʦʨʤʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ: ʯʪʦ ʟʘ ʵʪʠʤ ʩʪʦʠʪ? // 

ʇʨʦʙʣʝʤʳ ʵʥʜʦʢʨʠʥʦʣʦʛʠʠ. 2010. ʊ. 3. ʉ. 47-51. 

6. Boney C. M., Verma A., Tucker R., Vohr B. R. Metabolic syndrome in childhood: 

association with birth weight, maternal obesity, and gestational diabetes mellitus // Pediatrics. 2005. 

V. 115. ˉ3. P. e290-e296. https://doi.org/10.1542/peds.2004-1808 

7. Whitaker R. C. Predicting preschooler obesity at birth: the role of maternal obesity in early 

pregnancy // Pediatrics. 2004. V. 114. ˉ1. P. e29-e36. https://doi.org/10.1542/peds.114.1.e29 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 84  

 

8. Gillman M. W., Rifas-Shiman S., Berkey C. S., Field A. E., Colditz G. A. Maternal 

gestational diabetes, birth weight, and adolescent obesity // Pediatrics. 2003. V. 111. ˉ3. P. e221-

e226. https://doi.org/10.1542/peds.111.3.e221 

9. Hillier T. A., Pedula K. L., Schmidt M. M., Mullen J. A., Charles M. A., Pettitt D. J. 

Childhood obesity and metabolic imprinting: the ongoing effects of maternal hyperglycemia // 

Diabetes care. 2007. V. 30. ˉ9. P. 2287-2292. https://doi.org/10.2337/dc06-2361 
 

References: 

1. Bokova, T. A. (2013). Metabolicheskii sindrom u detei. Moscow. (in Russian). 

2. Grigorev, K. I., Kharitonova, L. A., Yudina, T. M., & Potapova, E. A. (2017). Metabolic 

syndrome in children and adolescents. Pediatric Nutrition, 15(6), 53-58. 

https://doi.org/10.20953/1727-5784-2017-6-53-58 (in Russian). 

3. Akhmetzhanov, N. M., Butrova, S. A., & Dedov, I. I. et al. (2010). Russian expertsô 

consensus on metabolic syndrome problem in the Russian Federation: definition, diagnostic criteria, 

primary prevention, and treatment. Consilium medicos cardiology, 12(5), 5-12. (in Russian). 

4. Bokova, T. A. (2010). L-carnitine in a complex therapy of metabolic syndrome in children. 

Clinical Practice in Pediatrics, 5(4), 96-98. (in Russian). 

5. Bershteǯn, L. M., & Kovalenko, I. G. (2010). Metabolically healthy obese subjects and 

metabolic signs of obesity in subjects with normal body weight: what is behind? Problemy 

Endocrinologii, 3, 47-51. (in Russian). 

6. Boney, C. M., Verma, A., Tucker, R., & Vohr, B. R. (2005). Metabolic syndrome in 

childhood: association with birth weight, maternal obesity, and gestational diabetes 

mellitus. Pediatrics, 115(3), e290-e296. https://doi.org/10.1542/peds.2004-1808 

7. Whitaker, R. C. (2004). Predicting preschooler obesity at birth: the role of maternal obesity 

in early pregnancy. Pediatrics, 114(1), e29-e36. https://doi.org/10.1542/peds.114.1.e29 

8. Gillman, M. W., Rifas-Shiman, S., Berkey, C. S., Field, A. E., & Colditz, G. A. (2003). 

Maternal gestational diabetes, birth weight, and adolescent obesity. Pediatrics, 111(3), e221-e226. 

https://doi.org/10.1542/peds.111.3.e221 

9. Hillier, T. A., Pedula, K. L., Schmidt, M. M., Mullen, J. A., Charles, M. A., & Pettitt, D. J. 

(2007). Childhood obesity and metabolic imprinting: the ongoing effects of maternal 

hyperglycemia. Diabetes care, 30(9), 2287-2292. https://doi.org/10.2337/dc06-2361 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 16.10.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

21.10.2019 ʛ. 

________________________________________________________________________________ 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ɸʣʳʤʙʘʝʚ ʕ. ʐ., ʆʥʛʦʝʚʘ ɹ. ɸ., ʂʦʞʦʥʘʟʘʨʦʚʘ ɻ. ʂ. ʂʦʤʧʦʥʝʥʪʳ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ 

ʩʠʥʜʨʦʤʘ ʠ ʦʩʥʦʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʫ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ11. ʉ. 79-84. https://doi.org/10.33619/2414-

2948/48/10 

 

Cite as (APA): 

Alymbayev, E., Ongoeva, B., & Kozhonazarova, G. (2019). Components of the Metabolic 

Syndrome and the Main Manifestations of Metabolic Disorders in School Children. Bulletin of 

Science and Practice, 5(11), 79-84. https://doi.org/10.33619/2414-2948/48/10 (in Russian). 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 85  

 

ʋɼʂ 617.7Ά007.681 https://doi.org/10.33619/2414-2948/48/11 

 

ɼʀʅɸʄʀʂɸ ʈɸʉʇʈʆʉʊʈɸʅɽʅʅʆʉʊʀ ɻʃɸʋʂʆʄʓ  

ɺ ʂʀʈɻʀɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

 

Éʆʤʦʨʦʚʘ ɻ. ʂ., ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʚr ʩʰʘʷ ʢhʦʣʘ ʤʝʜʠʮʠʥʳ,  

ʛ. ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, Lilac_09@bk.ru 

 

DYNAMICS OF GLAUCOMA PREVALENCE IN THE KYRGYZ REPUBLIC 

 

Éʆmʦrʦvʘ G., International Graduate School of Medicine,  

Bishkek, Kyrgyzstan, Lilac_09@bk.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʛʣʘʫʢʦʤʳ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʣʘʫʢʦʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ 

ʩʨʝʜʠ ʧʨʠʯʠʥ ʥʝʦʙʨʘʪʠʤʦʡ ʧʦʪʝʨʠ ʟʨʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʛʣʘʫʢʦʤʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 5% ʚʩʝʡ 

ʛʣʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʂ 2020 ʛʦʜʫ ʯʠʩʣʦ ʙʦʣʴʥʳʭ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 5,9 ʤʣʥ ʯʝʣʦʚʝʢ ʠ 5,3 ʤʣʥ 

ʧʦʪʝʨʷʶʪ ʟʨʝʥʠʝ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʚʠʯʥʦʡ ʛʣʘʫʢʦʤʳ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʝʨʚʠʯʥʦʡ ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ 

ʧʨʠʯʠʥ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʩʪʘʙʠʣʴʥʦ ʦʩʪʘʝʪʩʷ ʥʘ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʦʪ 20 ʜʦ 28%. ʇʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ ʛʣʘʫʢʦʤʦʡ ʪʨʝʙʫʝʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʫʨʦʚʥʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ɺ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʤʝʜʠʢʦï

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2014 ʧʦ 

2018 ʛʦʜʳ. ɸʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʳ ʪʝʥʜʝʥʮʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʙʦʣʝʟʥʝʡ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ, ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ, ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʀʟʫʯʝʥ rʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʡ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ, ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ 

ʚʟʨʦʩʣʳʭ,  ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ ʚ ʜʠʥʘʤʠʢʝ ʩ 2014 ʧʦ 2018 ʛʦʜʳ. ʈʘʩʩʤʦʪʨʝʥ ʫʜʝʣʴʥʳʡ ʚʝʩ 

ʛʣʘʫʢʦʤʳ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ  ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ, ʧʦʜʨʦʩʪʢʦʚ 

ʠ ʜʝʪʝʡ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ, ʝʛʦ ʧʨʠʜʘʪʢʦʚ, 

ʛʣʘʫʢʦʤʳ, ʢʘʢ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʪʘʢ ʠ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ  ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʚ 2015, 2017 ʠ 2018 ʛʦʜʘʭ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʣʘʫʢʦʤʳ ʦʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ 

ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 6,4%, 

ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ð 0,2%. ʅʝʦʙʭʦʜʠʤʦ ʫʩʠʣʝʥʠʝ ʤʝʨ ʧʦ ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ, 

ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʙʦʣʴʥʳʭ ʛʣʘʫʢʦʤʦʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ 

ʥʘʩʝʣʝʥʠʷ. 

 

Abstract. This article discusses the dynamics of glaucoma prevalence in the Kyrgyz Republic. 

At present glaucoma is one of the pressing problems of modern health care, as it occupies one of 

the leading places among the causes of irreversible loss of vision. According to WHO glaucoma 

accounts for up to 5% of all eye pathology. By 2020, the number of patients will increase to 5.9 

million and 5.3 million will lose sight due to primary glaucoma. The proportion of primary 

glaucoma among the causes of primary disability has been stable at a fairly high level from 20 to 

28% over the years. The problem of glaucoma control requires improvement of the system of 

organization of early detection and dispensary observation of patients, which will contribute to 

control of the level of morbidity and quality of medical care. The article used data from 

the Republican Medical and Information Center of the Ministry of Health of the Kyrgyz Republic 
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from 2014 to 2018. On the basis of a comprehensive analysis, the authors identified trends in 

the incidence of diseases of the eye and its appendages, glaucoma among adults, adolescents and 

children of the Kyrgyz Republic. The incidence of diseases of the eye and its appendages, glaucoma 

among adults, teenagers and children in dynamics from 2014 to 2018 has been studied. The share of 

glaucoma in the total number of diseases of the eye and its appendages among adults, teenagers and 

children is considered. Analysis of the dynamics of disease prevalence of the eye, its appendages, 

glaucoma, both among adults and teenagers, and among children under 14 years of age showed an 

increase in the indicator in 2015, 2017 and 2018. The proportion of glaucoma from the total 

morbidity of the eye and its appendages among adults and adolescents in the years under study 

averaged 6.4%, among children under 14 ð 0.2%. It is necessary to strengthen measures for early 

detection, dispensarization of glaucoma patients, as well as to carry out information work among 

the population. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ, ʚʟʨʦʩʣʳʝ ʠ ʧʦʜʨʦʩʪʢʠ, ʛʣʘʫʢʦʤʘ, ʜʝʪʠ 

ʜʦ 14 ʣʝʪ, ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʪʝʥʜʝʥʮʠʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

 

Keywords: diseases of the eye and its appendages, adults and adolescents, glaucoma, children 

under 14 years of age, disease dynamics, dispensation, prevalence, disease trend. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʛʣʘʫʢʦʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ 

ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʟʥʘʯʠʤʦʩʪʴ, ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʩʨʝʜʠ ʧʨʠʯʠʥ ʥʝʦʙʨʘʪʠʤʦʡ ʧʦʪʝʨʠ ʟʨʝʥʠʷ [1, ʩ. 2081; 2, ʩ. 4; 

3, ʩ. 960; 4, ʩ. 55; 5, ʩ. 51]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʟʘʙʦʣʝʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 

5% ʚʩʝʡ ʛʣʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ. ʂ 2020 ʛʦʜʫ ʧʦʨʘʟʠʪ 5,9 ʤʣʥ ʯʝʣʦʚʝʢ ʠ 5,3 ʤʣʥ ʩʦʩʪʘʚʷʪ 

ʦʩʣʝʧʰʠʝ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʚʠʯʥʦʡ ʛʣʘʫʢʦʤʳ [6, ʩ. 262]. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʧʝʨʚʠʯʥʦʡ ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ ʧʨʠʯʠʥ ʧʝʨʚʠʯʥʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʩʪʘʙʠʣʴʥʦ ʦʩʪʘʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʩʦʩʪʘʚʣʷʷ ʦʪ 20 

ʜʦ 28% [7, ʩ. 160; 8, ʩ. 376]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʣʘʟʝʨʥʦʛʦ, ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ 

ʣʝʯʝʥʠʷ ʫʪʨʘʪʘ ʟʨʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʛʣʘʫʢʦʤʳ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʧʨʠʯʠʥʦʡ ʩʣʝʧʦʪʳ [7, ʩ. 

162]. ɻʣʘʫʢʦʤʘ ʥʘʠʙʦʣʝʝ ʯʘʱʝ ʚʳʷʚʣʷʝʪʩʷ ʥʘ ʜʘʣʝʢʦ ʟʘʰʝʜʰʠʭ ʩʪʘʜʠʷʭ [9, ʩ. 81; 10, ʩ. 66].  

ʇʦʤʠʤʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ, ʧʨʦʙʣʝʤʘ ʙʦʨʴʙʳ ʩ 

ʛʣʘʫʢʦʤʦʡ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʠ 

ʜʠʩʧʘʥʩʝʨʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʫʨʦʚʥʝʤ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ [9, ʩ. 85; 11, ʩ. 8]. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʛʣʘʫʢʦʤ.r  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʤʝʜʠʢʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʩ 2014 ʛ. ʧʦ 2018 ʛ. ɺʳʯʠʩʣʷʣʠʩʴ 

ʠʥʪʝʥʩʠʚʥʳʡ, ʵʢʩʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ (ʘʙʩʦʣʶʪʥʳʡ 

ʧʨʠʨʦʩʪ, ʪʝʤʧ ʧʨʠʨʦʩʪʘ). 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʠʪʴ ʪʝʥʜʝʥʮʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʙʦʣʝʟʥʝʡ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ, ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ, ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʠʟʫʯʠʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʙʦʣʝʟʥʝʡ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ, ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ,  

ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ ʚ ʜʠʥʘʤʠʢʝ ʩ 2014 ʛ. ʧʦ 2018 ʛ; 

2. ʨʘʩʩʤʦʪʨʝʪʴ ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʣʘʫʢʦʤʳ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ  ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ ʠ ʝʛʦ 

ʧʨʠʜʘʪʢʦʚ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ, ʧʦʜʨʦʩʪʢʦʚ ʠ ʜʝʪʝʡ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ, ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʠ ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ 

ʠ ʧʦʜʨʦʩʪʢʦʚ (ʊʘʙʣʠʮʘ 1). ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 2014 ʛ. ʩʦʩʪʘʚʠʣʘ 2918,9 ʠ 188,1 ʥʘ 100 ʪʳʩ 

ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘʠʙʦʣʴʰʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦ ʙʦʣʝʟʥʳʤ ʛʣʘʟʘ ʠ ʝʛʦ 

ʧʨʠʜʘʪʢʦʚ ʚʳʷʚʣʝʥʘ ʚ 2015 ʛ. (4562,0 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), ʚ ʜʠʥʘʤʠʢʝ ʫʚʝʣʠʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʦʩʪʘʚʠʣʦ +56,3%.  

ɺ 2017 ʛ. ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 2785,4 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʧʨʠʨʦʩʪ ʥʘ +13,0%. ʇʨʠ 

ʧʦʢʘʟʘʪʝʣʝ 2847,3  ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ ʚ 2018 ʛ. ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʩʦʩʪʘʚʠʣ +2,2%. ʉʥʠʞʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʦʪʤʝʯʘʣʦʩʴ 

ʪʦʣʴʢʦ ʚ 2016 ʛ. (2463,6 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ 46,0%.  

ʅʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʫʢʦʤʦʡ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʚʳʷʚʣʝʥ ʚ 

2015 ʛ. (306,5 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ), ʪʝʤʧ ʧʨʠʨʦʩʪ ʚ ʜʠʥʘʤʠʢʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʚ 2014 ʛ. 

ʩʦʩʪʘʚʠʣ +63,0%. ɺ 2017 ʛ. ʠ 2018 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ (176,2 ʠ 185,6 ʥʘ 100 

ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʥʘ +15,8% ʠ +5,3%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʚ 

2016 ʛ. (152,2 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʥʘ 50,3%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ, ʝʛʦ 

ʧʨʠʜʘʪʢʦʚ, ʛʣʘʫʢʦʤʳ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ 2015 ʛ., 

2017 ʛ. ʠ 2018 ʛ. 
 

ʊʘʙʣʠʮʘ 1. 

ɼʀʅɸʄʀʂɸ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɻʃɸɿɸ ʀ ɽɻʆ ʇʈʀɼɸʊʂʆɺ,  

ɻʃɸʋʂʆʄʓ ʉʈɽɼʀ ɺɿʈʆʉʃʓʍ ʀ ʇʆɼʈʆʉʊʂʆɺ  
 

 ̄

ʧʧ 

ɻʦʜʳ ɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʫʢʦʤʘ 

ʘʙʩ. ʯʠʩʣʦ ʈ ʘʙʩ. ʯʠʩʣʦ ʈ 

1. 2014 117226 2918,9 7556 188,1 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð ð ð ð 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ð ð ð 

2. 2015 31815 4562,0 2136 306,5 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð +1643,1 ð +118,4 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +56,3 ð +63,0 

3. 2016 102020 2463,6 6302 152,2 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð ī2098,4 ð ī154,3 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī46,0 ð ī50,3 

4. 2017 116948 2785,4 7408 176,2 

ʘʙʩ. ʧʨʠʨʦʩʪ ð +321,8 ð +24,0 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +13,0 ð +15,8 

5. 2018 121575 2847,3 7923 185,6 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð +61,9 ð +9,5 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +2,2 ð +5,3 

ʇʨʠʤʝʯʘʥʠʝ: ʈ ð ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. 
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ʊʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ, ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʠ ʛʣʘʫʢʦʤʳ 

ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ (ʊʘʙʣʠʮʘ 2).  

ʊʘʙʣʠʮʘ 2. 

ɼʀʅɸʄʀʂɸ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɻʃɸɿɸ ʀ ɽɻʆ ʇʈʀɼɸʊʂʆɺ,  

ɻʃɸʋʂʆʄʓ ʉʈɽɼʀ ɼɽʊɽʁ ɼʆ 14 ʃɽʊ  
 

 ̄

ʧʧ 

ɻʦʜʳ ɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʫʢʦʤʘ 

ʘʙʩ. ʯʠʩʣʦ ʈ ʘʙʩ. ʯʠʩʣʦ ʈ 

1. 2014 36840 2024,5 90 4,9 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð ð ð ð 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ð ð ð 

2. 2015 10204 4073,2 15 6,0 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð +2048,7 ð +1,1 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +101,2 ð +22,5 

3. 2016 34303 1768,7 98 5,1 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð ī2304,5 ð ī0,9 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð ī56,6 ð ī15,0 

4. 2017 38531 1931,1 84 4,2 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð +162,4 ð -0,9 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +9,2 ð +17,6 

5. 2018 40113 1953,6 94 4,6 

 ʘʙʩ. ʧʨʠʨʦʩʪ ð +22,5 ð +0,4 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ð +1,1 ð +9,5 

ʇʨʠʤʝʯʘʥʠʝ: ʈ ð ʧʦʢʘʟʘʪʝʣʴ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. 

 

ʆʪʤʝʯʘʣʦʩʴ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʚ 2015 ʛ. (2048,7 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ +101,2%. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 2017 ʛ. (1931,1 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ 9,2% ʠ ʚ 2018 ʛ. (1953,6 ʥʘ 

100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ʥʘ +1,1% ʧʦ ʪʝʤʧʫ ʧʨʠʨʦʩʪʘ. 

ɺ 2016 ʛ. ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ (1768,7 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ 56,6%. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʛʣʘʫʢʦʤʦʡ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚ 2015 ʛ. (6,0 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) 

ʥʘ +22,5%, 2017 ʛ. (4,2 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) ʥʘ +17,6%, 2018 ʛ. (4,6 ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ) 

ʛʦʜʳ ʥʘ +9,5%. ʉʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʳʷʚʣʝʥʦ ʚ 2016 ʛ. (5,1 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ) ð ʥʘ 

15,0%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ, ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʠ ʛʣʘʫʢʦʤʳ 

ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ʠʤʝʣʘ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʚ 2015, 2017 ʠ 2018 ʛʦʜʳ. 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʣʘʫʢʦʤʳ ʦʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ 

ʠ ʧʦʜʨʦʩʪʢʦʚ (ʊʘʙʣʠʮʘ 3) ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 6,4%. ʅʘʠʙʦʣʴʰʠʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʭʦʜʠʣʩʷ ʥʘ 2018 ʛ. (6,5%). 

ʊʘʙʣʠʮʘ 3. 

ʋɼɽʃʔʅʓʁ ɺɽʉ ɻʃɸʋʂʆʄʓ ʆʊ ʆɹʑɽʁ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɻʃɸɿɸ  

ʀ ɽɻʆ ʇʈʀɼɸʊʂʆɺ ʉʈɽɼʀ ɺɿʈʆʉʃʓʍ ʀ ʇʆɼʈʆʉʊʂʆɺ 
 

ɻʦʜʳ ɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ 

(ʘʙʩ. ʯʠʩʣʦ) 

ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʫʢʦʤʘ 

(ʘʙʩ. ʯʠʩʣʦ) 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʣʘʫʢʦʤʳ 

(%) 

2014 117226 7556 6,4 

2015 31815 2136 6,7 

2016 102020 6302 6,1 

2017 116948 7408 6,3 

2018 121575 7923 6,5 
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ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʣʘʫʢʦʤʳ ʦʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 

14 ʣʝʪ (ʊʘʙʣʠʮʘ 4) ʩ 2014 ʛ. ʧʦ 2018 ʛ. ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 0,2%.  

 
ʊʘʙʣʠʮʘ 4 . 

ʋɼɽʃʔʅʓʁ ɺɽʉ ɻʃɸʋʂʆʄʓ ʆʊ ʆɹʑɽɻʆ ʏʀʉʃɸ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɻʃɸɿɸ 

ʀ ɽɻʆ ʇʈʀɼɸʊʂʆɺ ʉʈɽɼʀ ɼɽʊɽʁ ɼʆ 14 ʃɽʊ 

 

ɻʦʜʳ ɹʦʣʝʟʥʠ ʛʣʘʟʘ ʠ ʝʛʦ 

ʧʨʠʜʘʪʢʦʚ 

ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʘʫʢʦʤʘ ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʣʘʫʢʦʤʳ (%) 

2014 36840 90 0,2 

2015 10204 15 0,1 

2016 34303 98 0,3 

2017 38531 84 0,2 

2018 40113 94 0,2 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ, ʝʛʦ ʧʨʠʜʘʪʢʦʚ, ʛʣʘʫʢʦʤʳ, ʢʘʢ 

ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʪʘʢ ʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ʧʦʢʘʟʘʣ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚ 2015, 

2017 ʠ 2018 ʛʦʜʘʭ. ʋʜʝʣʴʥʳʡ ʚʝʩ ʛʣʘʫʢʦʤʳ ʦʪ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʣʘʟʘ ʠ ʝʛʦ ʧʨʠʜʘʪʢʦʚ 

ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʧʦʜʨʦʩʪʢʦʚ ʩʦʩʪʘʚʠʣ ʚ ʩʨʝʜʥʝʤ 6,4%, ʩʨʝʜʠ ʜʝʪʝʡ ʜʦ 14 ʣʝʪ ð 0,2%.  

ʈʝʢʦʤʝʥʜʘʮʠʠ: ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʝʥʠʝ ʤʝʨ ʧʦ ʨʘʥʥʝʤʫ ʚʳʷʚʣʝʥʠʶ, ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ 

ʙʦʣʴʥʳʭ ʛʣʘʫʢʦʤʦʡ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɹʦʣʠ ʚ ʩʧʠʥʝ ʧʦʨʘʞʘʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 80% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɺ 

ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʩʣʫʯʘʠ ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 68%, 

ʜʦʩʪʠʛʘʷ 72% ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʘʤʙʫʣʘʪʦʨʥʦïʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʩʝʪʠ ʠ 

48% ʚ ʩʪʘʮʠʦʥʘʨʘʭ.  ɺ ʦʪʜʝʣʝʥʠʠ ʧʘʪʦʣʦʛʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ  2004 ʛʦʜʘ ʧʨʦʚʝʜʝʥ r

ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʨʠʩʪʦʛʦ ʥʠʢʝʣʠʜʘ ʪʠʪʘʥʘ 43 ʧʘʮʠʝʥʪʘʤ ʩ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʀʟ ʥʠʭ ʙʳʣʦ 23 ʤʫʞʯʠʥ ʠ 

20 ʞʝʥʱʠʥ. ɺ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 65 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 46,1 ʣʝʪ). ɺ  ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 

ʧʝʨʠʦʜʝ ʦʧʨʝʜʝʣʷʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʛʨʝʩʩ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʧʦʷʩʥʠʯʥʦʡ 

ʦʙʣʘʩʪʠ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʫ 8 (18,6%) ʙʦʣʴʥʳʭ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ 35(81,4%) ʙʦʣʴʥʳʭ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦʣʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ. ʇʝʨʝʜ ʦʧʝʨʘʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚ 

ʠʥʜʝʢʩ ʆʩʚʝʩʪʨʠ  ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ 48,3%, ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 13,4%. 
 

Abstract. Back pain affects approximately 80% of the adult population. In the structure of the 

nervous system morbidity, cases of osteochondrosis account for up to 68%, reaching 72% of the 

days of temporary disability in the outpatient network and 48% in hospitals. Since 2004, surgical 

interventions using porous nickel titanium have been performed in the Department of Spinal 

Pathology in 43 patients with degenerative lesions of the lumbar spine. Of these, 23 were men and 

20 women. At the age of 20 to 65 years (average age 46.1 years). In the postoperative period, a 

significant regression of pain intensity in the lumbar region and lower extremities was determined 

in 8 (18.6%) patients, and the complete disappearance of pain was determined in the remaining 35 

(81.4%) patients. Before surgery, the Oswestry index averaged 48.3%, after surgery 13.4%. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʷʩʥʠʯʥʳʡ ʦʪʜʝʣ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʩʪʝʥʦʟ, ʩʧʦʥʜʠʣʦʜʝʟ, ʧʦʨʠʩʪʳʡ 

ʥʠʢʝʣʠʜ ʪʠʪʘʥʘ. 
 

Keywords: lumbar, degenerative stenosis, spinal fusion, porous nickel titanium. 

 

ɺʚʝʜʝʥʠʝ 

ɹʦʣʠ ʚ ʩʧʠʥʝ ʧʦʨʘʞʘʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 80% ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɽʞʝʛʦʜʥʦ ʚ ʉʐɸ ʜʦ 

15 ʤʣʥ ʯʝʣʦʚʝʢ ʦʙʨʘʱʘʝʪʩʷ ʢ ʚʨʘʯʫ ʧʦ ʧʦʚʦʜʫ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ 

ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪ 200000 ʜʦ 500000 ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢʝ. ʅʘ 

ʣʝʯʝʥʠʝ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʨʘʩʭʦʜʫʝʪʩʷ ʦʪ 5 ʜʦ 16 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ, ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʥʘ 

ʘʥʝʩʪʝʪʠʢʠ ʪʨʘʪʠʪʩʷ ʩʚʳʰʝ 1 ʤʣʨʜ ʜʦʣʣʘʨʦʚ [1]. ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʝʨʚʥʦʡ 
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ʩʠʩʪʝʤʳ ʩʣʫʯʘʠ ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 68%, ʜʦʩʪʠʛʘʷ 72% ʜʥʝʡ ʚʨʝʤʝʥʥʦʡ 

ʥʝʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʘʤʙʫʣʘʪʦʨʥʦ-ʧʦʣʠʢʣʠʥʠʯʝʩʢʦʡ ʩʝʪʠ ʠ 48% ʚ ʩʪʘʮʠʦʥʘʨʘʭ [2].  

Kornblum M. B. (2004) ʧʨʠ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʩʪʝʥʦʟʦʤ ʩʧʠʥʥʦʤʦʟʛʦʚʦʛʦ ʢʘʥʘʣʘ 

ʧʨʠ ʤʝʞʪʝʣʦʚʦʤ ʩʧʦʥʜʠʣʦʜʝʟʝ ʦʪʤʝʯʘʶʪ ʦʪʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 86%. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪ ʦʪ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʝʢʦʤʧʨʝʩʩʠʝʡ 

ʩʧʠʥʥʦʤʦʟʛʦʚʦʛʦ ʢʘʥʘʣʘ [3ï6]. 

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʚ ʫʩʪʨʘʥʝʥʠʠ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘ ʧʦʷʩʥʠʯʥʦʤ ʫʨʦʚʥʝ 

ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʤʝʱʝʥʠʡ ʪʝʣ ʧʦʟʚʦʥʢʦʚ ʥʘ ʫʨʦʚʥʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʎʝʣʴ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʦʧʝʨʘʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʠʢʩʘʮʠʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ð ʩʧʦʥʜʠʣʦʜʝʟʝ [7ï9].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʣʠʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʩʧʦʥʜʠʣʦʜʝʟʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʠʢʩʠʨʫʝʤʳʭ ʯʘʩʪʝʡ ʧʦʟʚʦʥʢʦʚ: ʤʝʞʜʫ ʦʩʪʠʩʪʳʤʠ ʦʪʨʦʩʪʢʘʤʠ, ʤʝʞʜʫ ʜʫʞʢʘʤʠ, ʤʝʞʜʫ 

ʩʫʩʪʘʚʥʳʤʠ ʦʪʨʦʩʪʢʘʤʠ ʠ ʤʝʞʜʫ ʪʝʣʘʤʠ ʧʦʟʚʦʥʢʦʚ; ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʪʫʧʘ: ʜʦʨʟʘʣʴʥʳʡ ʠ 

ʚʝʥʪʨʘʣʴʥʳʡ. ɺ 2003 ʛʦʜʫ ʚ ʨʘʙʦʪʝ Kanayama ʄ. ʠ ʩʦʘʚʪ. ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʦ 

ʤʝʞʪʝʣʦʚʦʛʦ ʩʧʦʥʜʠʣʦʜʝʟʘ.  

ɺ 1960 ʛ. ʜʦʢʪʦʨʘ Bagby G. ʠ Kuslich S. ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ɹɸʂ-ʩʠʩʪʝʤ (ɺɸʂ ʧʦ ʠʥʠʮʠʘʣʘʤ Bagby and Kuslich), ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʢʝʡʜʞ. 

ɺʥʝʜʨʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʢʝʡʜʞʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʥʦʚʠʣʠ ʦʙʳʯʥʳʝ 

ʤʝʪʦʜʠʢʠ ʬʠʢʩʘʮʠʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʠʪʘʥʦʚʳʭ ʢʝʡʜʞʝʡ [6]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʷʩʥʠʯʥʦ-ʢʨʝʩʪʮʦʚʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʫʪʝʤ  ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʤʝʪʦʜʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ. 
 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ɹʠʰʢʝʢʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʧʝʜʠʠ ʚ 

ʦʪʜʝʣʝʥʠʠ ʧʘʪʦʣʦʛʠʠ ʧʦʟʚʦʥʦʯʥʠʢʘ ʩ 2004 ʛʦʜʘ ʧʨʦʚʝʜʝʥʦ ʦʧʝʨʘʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʨʠʩʪʦʛʦ ʥʠʢʝʣʠʜ-ʪʠʪʘʥʘ 43 ʧʘʮʠʝʥʪʘʤ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʧʦʨʘʞʝʥʠʷʤʠ 

ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʀʟ ʥʠʭ ʙʳʣʦ 23 ʤʫʞʯʠʥ ʠ 20 ʞʝʥʱʠʥ. ɺ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 

65 ʣʝʪ (ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 46,1 ʣʝʪ). ʇʦʢʘʟʘʥʠʝʤ ʢ ʦʧʝʨʘʪʠʚʥʦʤʫ ʣʝʯʝʥʠʶ ʷʚʣʷʣʦʩʴ ʥʘʣʠʯʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʙʦʣʝʡ, ʥʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʪʝʨʘʧʠʠ, ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠ 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʩʝʛʤʝʥʪʘʨʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʇʝʨʝʜ ʦʧʝʨʘʮʠʝʡ 

ʧʨʦʚʦʜʠʣʦʩʴ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ (ʩʪʘʥʜʘʨʪʨʥʘʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʚ 

ʜʚʫʭ ʧʨʦʝʢʮʠʷʭ), ʂʊ ʠ ʄʈʊ, ʫʯʠʪʳʚʘʷ ʧʦʨʘʞʝʥʥʳʝ ʧʦʷʩʥʠʯʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʝ ʩʝʛʤʝʥʪʳ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʜʥʦʤ, ʜʚʫʭ ʠ ʪʨʝʭ ʫʨʦʚʥʷʭ (ʊʘʙʣʠʮʘ). 

ʆʧʝʨʘʮʠʷ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʜ ʦʙʱʠʤ ʦʙʝʟʙʦʣʠʚʘʥʠʝʤ, ʜʦʩʪʫʧ ʢ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤʫ ʦʯʘʛʫ, 

ʧʨʦʚʦʜʠʣʩʷ ʚʥʝʙʨʶʰʠʥʥʳʡ ʯʘʱʝ ʩʣʝʚʘ, ʚ 10 ʩʣʫʯʘʷʭ ʧʨʘʚʦʩʪʦʨʦʥʥʠʤ ʜʦʩʪʫʧʦʤ ð ʧʨʠ 

ʧʦʚʪʦʨʥʳʭ ʩʧʦʥʜʠʣʦʜʝʟʘʭ ʠ ʟʘʪʨʫʜʥʝʥʠʠ ʩʢʝʣʝʪʠʟʘʮʠʠ ʪʝʣ ʠʥʪʠʤʥʦ ʩʧʘʷʥʥʳʤʠ 

ʧʦʜʚʟʜʦʰʥʳʤʠ ʩʦʩʫʜʘʤʠ. ʇʦʩʣʝ ʩʢʝʣʝʪʠʟʘʮʠʠ ʪʝʣ ʠ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʧʨʦʚʦʜʠʣʠ 

ʜʠʩʢʵʢʪʦʤʠʶ ʩ ʨʝʟʝʢʮʠʝʡ ʛʠʘʣʠʥʦʚʳʭ ʧʣʘʩʪʠʥ ʩʦʯʣʝʥʷʝʤʳʭ ʧʦʟʚʦʥʢʦʚ. ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʧʨʠʤʝʥʷʣʠʩʴ ʢʝʡʜʞʠ ʠʟ ʧʦʨʠʩʪʦʛʦ ʥʠʢʝʣʠʜ-ʪʠʪʘʥʘ. ʀʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʟʘʛʦʪʦʚʦʢ ʜʣʠʥʥʦʡ 

ʜʦ 100 ʤʤ ʠ ʰʠʨʠʥʦʡ 2,5ï3,0 ʩʤ, ʢʦʩʪʥʳʤ ʜʦʣʦʪʦʤ ʦʪʩʝʢʘʣʩʷ ʠʤʧʣʘʥʪʘʪ ʙʦʣʴʰʝ ʥʘ 2,0 ʤʤ 

ʥʫʞʥʦʡ ʚʳʩʦʪʳ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ 

ʨʘʮʧʨʝʜʣʦʞʝʥʠʷ ʩʫʪʴ, ʢʦʪʦʨʦʛʦ ð ɻ ʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʰʘʙʣʦʥʳ ʨʘʟʥʳʭ ʥʦʤʝʨʦʚ, ʢʦʪʦʨʳʤʠ 

ʠʥʪʨʘʦʧʝʨʘʮʠʦʥʥʦ ʠʟʤʝʨʷʝʪʩʷ ʚʳʩʦʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʠʤʧʣʘʥʪʘʪʘ. 
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ʊʘʙʣʠʮʘ. 

ʋʈʆɺʅʀ ʉʊɸɹʀʃʃʀɿɸʎʀʀ ʇʆɿɺʆʅʆʏʅʆïɼɺʀɻɸʊɽʃʔʅʓʍ ʉɽɻʄʅʊʆɺ  

 

ʏʠʩʣʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʠ ʫʨʦʚʥʠ ʬʠʢʩʘʮʠʠ ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ 

ʘʙʩ. % 

ʆʜʠʥ ʩʝʛʤʝʥʪ: 

L3ïL4 5 11,6 

L4ïL5 7 16,3 

L5ïS1 10 23,3 

ɼʚʘ ʩʝʛʤʝʥʪʘ: 

L3ïL4ïL5 5 11,6 

L4ïL5ïS1 12 27,9 

ʊʨʠ ʩʝʛʤʝʥʪʘ: 

L3ïL4ïL5ïS1 3 6,9 

ɺʩʝʛʦ: 43 100 

 

ɻʦʪʦʚʳʡ ʠʤʧʣʘʥʪʘʪ ʚʥʝʜʨʷʝʪʩʷ ʚ ʤʝʞʧʦʟʚʦʥʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ 

ʪʠʪʘʥʦʚʦʛʦ ʠʤʧʣʘʥʪʘʪʘ ʧʨʠ ʩʤʝʱʝʥʠʷʭ, ʛʠʧʝʨʣʦʨʜʦʟʘʭ, ʛʣʫʙʦʢʦʤ ʨʘʥʝʚʦʤ ʜʦʩʪʫʧʝ ʫʩʪʘʥʦʚʢʘ 

ʠʤʧʣʘʥʪʘʪʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ ʠʟ-ʟʘ ʦʩʪʨʦʛʦ ʫʛʣʘ ʤʝʞʧʦʟʚʦʥʦʢʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʣʦʧʘʪʢʫ-ʥʘʧʨʘʚʠʪʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʘʚʠʣʴʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʢʝʡʜʞ (ʥʘ ʵʪʦʪ ʥʘʧʨʘʚʠʪʝʣʴ ʪʘʢʞʝ ʧʦʣʫʯʝʥʦ ʨʘʮʧʨʝʜʣʦʞʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʢʦʥʮʳ 

ʬʠʙʨʦʟʥʦʛʦ ʢʦʣʴʮʘ ʩʰʠʚʘʶʪʩʷ. ʈʘʥʘ ʜʨʝʥʠʨʫʝʪʩʷ ʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʰʚʳ ʥʘ ʨʘʥʫ. 

ʇʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʧʨʦʦʧʝʨʠʨʦʚʘʥʦ 43 ʙʦʣʴʥʳʭ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʙʣʠʞʘʡʰʝʤ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʦʧʨʝʜʝʣʷʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʝʛʨʝʩʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʚ ʧʦʷʩʥʠʯʥʦʡ ʦʙʣʘʩʪʠ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ʫ 8 (18,6%) 

ʙʦʣʴʥʳʭ, ʘ ʫ ʦʩʪʘʣʴʥʳʭ 35 (81,4%) ʙʦʣʴʥʳʭ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦʣʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʙʦʣʝʚʳʭ 

ʩʠʥʜʨʦʤʦʚ, ʯʫʚʩʪʚʘ ʦʥʝʤʝʥʠʷ ʠ ʧʦʣʟʘʥʠʷ ʤʫʨʘʰʝʢ ʚ ʢʦʥʝʯʥʦʩʪʷʭ. ɹʦʣʴʥʳʝ ʙʳʣʠ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʳ ʥʘ 3ï5 ʩʫʪʢʠ. ʋ 9 (20,9%) ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʘʢʪʠʚʠʟʘʮʠʠ ʠʤʝʣʦ ʤʝʩʪʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʚʳʭ ʦʱʫʱʝʥʠʡ ʚ ʧʦʷʩʥʠʮʝ, ʵʪʠʤ ʙʦʣʴʥʳʤ ʥʘ 5 ʜʥʝʡ ʥʘʟʥʘʯʘʣʠʩʴ ʢʫʨʩ 

ʧʨʝʧʘʨʘʪʦʚ ʅʇɺʉ, ʙʦʣʠ ʢʫʧʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 3 ʩʫʪʦʢ. 

ʆʪʜʘʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʩʣʝʞʝʥʳ ʫ 39 (90,7%) ʙʦʣʴʥʳʭ ʚ ʩʨʦʢʠ ʦʪ 6 ʜʦ 36 ʤʝʩʷʮʝʚ 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʟʫʘʣʴʥʦ-ʘʥʘʣʦʛʦʚʫʶ 

ʰʢʘʣʫ (ɺɸʐ), ʧʦ ʢʦʪʦʨʦʡ ʙʦʣʴʥʳʝ ʩʘʤʠ ʦʮʝʥʠʚʘʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʦʣʠ ʜʦ ʠ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 

ʦʪ 0 ʜʦ 5 ʙʘʣʣʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʮʠʜʠʚʘ ʫʩʠʣʝʥʠʷ ʙʦʣʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʅʘʨʫʰʝʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʦʮʝʥʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʝʢʩʘ ʆʩʚʝʩʪʨʠ ʧʦ ʰʢʘʣʝ 

ʦʪ 0 ʜʦ 100%. ʇʝʨʝʜ ʦʧʝʨʘʪʠʚʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʵʪʦʪ ʠʥʜʝʢʩ ʩʦʩʪʘʚʣʷʣ ʚ ʩʨʝʜʥʝʤ 48,3%, 

ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ 13,4%. 

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʘʰʠʭ ʜʚʫʭ ʨʘʮʧʨʝʜʣʦʞʝʥʠʡ  ð ʣʦʧʘʪʢʘïʥʘʧʨʘʚʠʪʝʣʴ 

ʨʘʮʧʨʝʜʣʦʞʝʥʠʝ ˉ801, ʰʘʙʣʦʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ð ̄ 732, 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʦʩʴ ʫʩʪʘʥʦʚʢʘ ʠʤʧʣʘʥʪʘʪʦʚ ʚ ʩʣʫʯʘʷʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʝʢʮʠʠ ʜʠʩʢʦʚ 

ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ ʢ ʦʩʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʨʘʥʳ, ʘ ʰʘʙʣʦʥʳ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʧʦ 

ʚʳʩʦʪʝ ʧʦʜʙʠʨʘʪʴ ʚʥʝʜʨʷʝʤʳʝ ʠʤʧʣʘʥʪʘʪʳ ʩ ʵʬʬʝʢʪʦʤ ʨʘʩʢʣʠʥʠʚʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʠʢʝʣʠʜ-ʪʠʪʘʥʘ ʦʙʣʝʛʯʘʝʪ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʡ ʫʭʦʜ ʟʘ ʙʦʣʴʥʳʤʠ ʟʘ ʩʯʝʪ 

ʨʘʥʥʝʡ ʘʢʪʠʚʠʟʘʮʠʠ (ʨʘʥʥʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʦʚʦʨʦʪʦʚ ʚ ʧʦʩʪʝʣʠ ʩ ʧʝʨʚʳʭ ʜʥʝʡ, ʭʦʞʜʝʥʠʝ 

ʥʘ 3-5 ʩʫʪʢʠ), ʙʦʣʴʥʳʤ ʩ ʘʫʪʦʢʦʩʪʥʦʡ ʧʣʘʩʪʠʢʦʡ ʧʦʚʦʨʦʪʳ ʚ ʧʦʩʪʝʣʠ ʠ ʘʢʪʠʚʠʟʘʮʠʷ 

ʨʘʟʨʝʰʘʝʪʩʷ ʥʘ 7 ʠ 14 ʩʫʪʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ɿʘʢʣʶʯʝʥʠʝ 

ʇʝʨʝʜʥʠʡ ʩʧʦʥʜʠʣʦʜʝʟ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʤʧʣʘʥʪʘʪʦʚ ʠʟ ʧʦʨʠʩʪʦʛʦ ʥʠʢʝʣʠʜ-ʪʠʪʘʥʘ 

ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʠ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʵʬʬʝʢʪ ʨʘʩʢʣʠʥʠʚʘʥʠʷ 

ʤʝʞʧʦʟʚʦʥʢʦʚʦʛʦ ʧʨʦʤʝʞʫʪʢʘ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʢʦʩʪʥʦʛʦ ʙʣʦʢʘ ʤʝʞʜʫ ʩʦʯʣʝʥʷʝʤʳʤʠ ʧʦʟʚʦʥʢʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʦʤ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝʤ 

ʪʨʫʜʦʚʦʛʦ ʩʪʘʞʘ, ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʟʘʨʘʙʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʯʝʪ ʠ ʙʣʘʛʘ, ʥʦ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʝʟʥʝʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʝ ʥʝʩʦʤʥʝʥʥʦ ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ, ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʥʘ 

ʩʦʮʠʘʣʴʥʫʶ ʩʪʦʨʦʥʫ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘ 6 ʣʝʪ (2010ï

2015) ʠ ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʠʥʚʘʣʠʜʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʦʟʚʦʥʦʯʥʠʢʘ ʟʘ 6 ʣʝʪ, ʦʙʨʘʱʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ- 

19186 ʩʣʫʯʘʝʚ, ʧʨʠʯʝʤ ʚ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʊʘʢ 

ʚ ʆʰʩʢʦʡ ʩ 1177 ʚ 2010 ʛʦʜʫ ʜʦ 1224 ʚ 2015 ʛʦʜʫ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʥʘ 47 ʙʦʣʴʥʳʭ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 0,7%, ɼʞʘʣʘʣïɸʙʘʜʩʢʦʡ ʩ 402 ʙʦʣʴʥʳʭ ʚ 2010 ʜʦ 694 ʚ 2015 ʛʦʜʫ, ʫʚʝʣʠʯʝʥʠʝ 

ʥʘ 292 (9,6%). ʉʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʚʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʦʪ 

ʙʦʣʝʟʥʝʡ ʢʦʩʪʥʦïʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʙʳʣ ʨʘʚʝʥ 1,7, ʦʜʥʘʢʦ 

ʧʦʩʪʦʷʥʥʳʡ ʧʨʠʨʦʩʪ ʥʘʙʣʶʜʘʣʩʷ ʚʳʰʝ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʚ ɹʘʪʢʝʥʩʢʦʡ (4,4), ʀʩʩʳʢï

ʂʫʣʴʩʢʦʡ (3,4), ʅʘʨʳʥʩʢʦʡ (2,7), ʊʘʣʘʩʩʢʦʡ (2,1), ʠ ʏʫʡʩʢʦʡ (2,1) ʦʙʣʘʩʪʷʭ. 

 

Abstract. There is no doubt that with the years, and the acquisition of work experience, each 

person earns not only merit, and the benefits that result from it. However, gradually, and in most 

people, there are diseases of the musculoskeletal system, which undoubtedly, to some extent, affect 

the favorable existence. Nevertheless, it should be noted that a full-scale study of the prevalence of 

degenerative diseases in the Kyrgyz Republic and the degree of influence on the social side of the 

life of the population never carried out. The purpose of this study was to study the prevalence of 

degenerative-dystrophic diseases in the Kyrgyz Republic for 6 years (2010ï2015) and their 

significance in the structure of disability. In the framework of a retrospective study of statistical data 

on diseases of the spine for 6 years, the turnover was 19186 cases, and in some areas, there was an 

increase in this indicator. So, in Osh from 1177 in 2010 to 1224 in 2015, an increase in the number 
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of patients in 47 patients, representing 0.7%, of Jalal-Abad region with 402 patients in 2010 to 694 

in 2015, an increase of 292 (9.6%). The average republican rate of more disability exit from the 

diseases of the musculoskeletal system was 1.7 in the study period, but the increase was always 

higher than the average republican rate in Batken (4.4), Issyk-Kul (3,4), Naryn (2,7), Talas (2,1), 

and Chui (2,1) areas. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʷʩʥʠʯʥʳʡ ʩʪʝʥʦʟ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʡ ʩʪʝʥʦʟ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, 

ʧʦʢʘʟʘʪʝʣʴ ʠʥʚʘʣʠʜʥʦʩʪʠ. 

 

Keywords: lumbar stenosis, degenerative stenosis, disability index. 

 

ɺʚʝʜʝʥʠʝ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ 

ʨʘʟʚʠʪʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʙʥʦïʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʇʦʷʩʥʠʯʥʳʡ ʩʪʝʥʦʟ ð ɻ ʪʦ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ 

ʩʫʞʝʥʠʝʤ ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ. ʇʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʩʪʝʥʦʟ ʜʠʘʛʥʦʩʪʠʨʫʶʪ ʫ 2/3 

ʙʦʣʴʥʳʭ ʩ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʦʷʩʥʠʯʥʦʤ ʦʪʜʝʣʝ 

ʧʦʟʚʦʥʦʯʥʠʢʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʫ ʠʟ ʢʦʥʝʯʥʳʭ ʩʪʘʜʠʡ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ. ɿʜʝʩʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʚʝʣʠʯʠʥʘ ʩʘʛʠʪʪʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ ʠʣʠ ʜʫʨʘʣʴʥʦʛʦ ʤʝʰʢʘ [1].  

ʀʤʝʥʥʦ ʧʦ ʩʪʝʧʝʥʠ ʝʛʦ ʜʝʬʦʨʤʘʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʪʝʥʦʟ ʠ ʦʧʨʝʜʝʣʷʶʪ 

(ʤʠʝʣʦʛʨʘʬʠʷ, ʄʈʊ, ʂʊ) [2].  

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʧʦʟʚʦʥʢʘ ʜʦ ʙʣʠʞʘʡʰʝʡ 

ʧʨʦʪʠʚʦʣʝʞʘʱʝʡ ʪʦʯʢʠ ʥʘ ʜʫʞʢʝ ʫ ʦʩʥʦʚʘʥʠʷ ʦʩʪʠʩʪʦʛʦ ʦʪʨʦʩʪʢʘ. ɽʩʣʠ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʥʴʰʝ 12 ʤʤ, ʩʫʞʝʥʠʝ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʪʝʥʦʟ ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ [3ï4].  

ʂʦʨʝʰʢʦʚʳʡ ʢʘʥʘʣ ʩʯʠʪʘʝʪʩʷ ʩʫʞʝʥʥʳʤ, ʝʩʣʠ ʝʛʦ ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʤʝʨ ʥʘ 

ʣʶʙʦʤ ʫʨʦʚʥʝ ʨʘʚʝʥ ʠʣʠ ʤʝʥʴʰʝ 4 ʤʤ, ʣʠʙʦ ʝʩʣʠ ʧʨʠ ʤʠʝʣʦʛʨʘʬʠʠ ʥʝ ʢʦʥʪʨʘʩʪʠʨʫʝʪ 

ʢʦʨʝʰʢʦʚʳʡ ʢʘʨʤʘʥ [4]. ʊʘʢʦʝ ʩʫʞʝʥʠʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʩʫʩʪʘʚʘʭ ʠ ʜʠʩʢʘʭ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʤʷʛʢʦʪʢʘʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʘʥʘʣʝ ʠ ʚ ʵʧʠʜʫʨʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʛʨʳʞʘ ʜʠʩʢʘ, ʦʩʩʠʬʠʢʘʮʠʷ 

ʠʣʠ ʛʠʧʝʨʪʨʦʬʠʷ ʩʚʷʟʦʢ, ʵʧʠʜʫʨʠʪ, ʣʠʧʦʤʘ ʠ ʜʨ. [5ï7].  

ʉʪʝʥʦʟ ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ ʨʘʟʚʠʚʘʝʪʩʷ (ʠʣʠ ʫʩʫʛʫʙʣʷʝʪʩʷ) ʠ ʧʨʠ ʩʤʝʱʝʥʠʠ 

ʧʦʷʩʥʠʯʥʳʭ ʧʦʟʚʦʥʢʦʚ (ʩʧʦʥʜʠʣʦʣʠʩʪʝʟ). ʆʥ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʦʪʜʝʣʘʭ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʢʘʥʘʣʘ (ʮʝʥʪʨʘʣʴʥʳʡ ʩʪʝʥʦʟ) ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʩʜʘʚʣʠʚʘʥʠʶ ʢʦʨʝʰʢʦʚ ʢʦʥʩʢʦʛʦ 

ʭʚʦʩʪʘ ʥʘ ʧʦʷʩʥʠʯʥʦʤ ʫʨʦʚʥʝ, ʚ ʦʙʣʘʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʙʦʢʦʚʳʭ ʢʘʨʤʘʥʦʚ ʧʦʟʚʦʥʦʯʥʦʛʦ 

ʢʘʥʘʣʘ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝʨʚʥʳʝ ʢʦʨʝʰʢʠ (ʣʘʪʝʨʘʣʴʥʳʡ ʠʣʠ ʙʦʢʦʚʦʡ ʩʪʝʥʦʟ) ʠʣʠ ʚ 

ʦʙʣʘʩʪʠ ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʦʪʚʝʨʩʪʠʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʢʦʨʝʰʢʠ (ʬʦʨʘʤʠʥʘʣʴʥʳʡ 

ʩʪʝʥʦʟ) [8ï9]. 

ʇʦ ʄʂɹ XIII ð ʢʣʘʩʩ ʙʦʣʝʟʥʠ ʢʦʩʪʥʦïʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʘʨʪʦʨʦʧʘʪʠʠ (ʄ00ïʄ25); ʩʠʩʪʝʤʥʳʝ ʧʦʨʘʞʝʥʠʷ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ 

(ʄ30ïʄ36); ʜʦʨʩʦʧʘʪʠʠ (ʄ40ïʄ54); ʙʦʣʝʟʥʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ (ʄ60ïʄ79); ʦʩʪʝʦʧʘʪʠʠ ʠ 

ʭʦʥʜʨʦʧʘʪʠʠ (ʄ80ïʄ94); ʜʨʫʛʠʝ ʧʦʨʘʞʝʥʠʷ ʢʦʩʪʥʦïʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ (ʄ95ïʄ99).  

ʀʟ ʄʂɹ XIII ʢʣʘʩʩʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʚʳʙʨʘʣʠ ʢʘʪʝʛʦʨʠʠ ʙʦʣʝʟʥʝʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʪʝʥʦʟʫ ʧʦʟʚʦʥʦʯʥʠʢʘ: ʄ42.1 ð ʆʩʪʝʦʭʦʥʜʨʦʟ ʧʦʟʚʦʥʦʯʥʠʢʘ ʫ ʚʟʨʦʩʣʳʭ; 
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ʄ43.1 ð ʉʧʦʥʜʠʣʦʣʠʩʪʝʟ; ʄ48.0 ð ʉʧʠʥʘʣʴʥʳʡ ʩʪʝʥʦʟ; ʄ51.0 ð ʇʦʨʘʞʝʥʠʝ 

ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʩ ʤʠʝʣʦʧʘʪʠʝʡ; ʄ51.1 ð ʇʦʨʘʞʝʥʠʝ 

ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʩ ʨʘʜʠʢʫʣʦʧʘʪʠʝʡ; ʄ53.2 ð ʉʧʠʥʘʣʴʥʘʷ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ; ʄ99.2ïʄ99.6 ð ʩʪʝʥʦʟʳ ʥʝʚʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ 

(ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʡ, ʢʦʩʪʥʳʡ, ʜʠʩʢʦʚʳʡ, ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ).  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-

ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʂʠʨʛʠʟʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘ 6 ʣʝʪ (2010ï2015 ʛʛ.) ʠ ʠʭ ʚʣʠʷʥʠʝ 

ʥʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ.  

 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ɹʠʰʢʝʢʩʢʦʤ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʮʝʥʪʨʝ 

ʪʨʘʚʤʘʪʦʣʦʛʠʠ ʠ ʦʨʪʦʧʝʜʠʠ (ɹʅʀʎʊʆ). ʇʨʦʚʝʜʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ: ʜʠʥʘʤʠʢʠ ʵʢʩʪʝʥʩʠʚʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʩ 2010 ʛ. ʧʦ 2015 ʛ. ʚ ʂʠʨʛʠʟʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʝ. 

ʇʨʦʛʨʘʤʤʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʘʥʘʣʠʟ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʨʝʜʠ ʢʦʥʪʠʥʛʝʥʪʘ ʥʘʩʝʣʝʥʠʷ ʧʦ ʨʝʛʠʦʥʘʤ. ʊʘʢʞʝ ʚʳʷʚʣʝʥʠʝ 

ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʚʣʠʷʥʠʝ ʥʘ ʜʘʣʴʥʝʡʰʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩ ʚʚʝʜʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʦʟʚʦʥʦʯʥʠʢʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 1, ʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʝ 6 ʣʝʪ ʧʦ ʨʝʛʠʦʥʘʤ ʂʠʨʛʠʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʠ ʩ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦ- ʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʙʨʘʪʠʣʠʩʴ 19186 ʙʦʣʴʥʳʭ. 

 

ʊʘʙʣʠʮʘ 1. 

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ɼɽɻɽʅɽʈɸʊʀɺʅʆ-ɼʀʉʊʈʆʌʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ  

ʇʆ ʈɽɻʀʆʅɸʄ ʂʈ ʟʘ 2010-2015 ʛʛ. 
 

  2010 2011 2012 2013 2014 2015 ɺʩʝʛʦ 

ɹʘʪʢʝʥ. ʦʙʣ. 298 307 293 150 98 109 1255 

ɹʠʰʢʝʢ 460 452 379 276 271 233 2071 

ɼʞʘʣʘʣïɸʙʘʜ. ʦʙʣ. 402 444 452 479 576 694 3047 

ʆʰʩʢʘʷ ʦʙʣ. 1177 1209 941 1297 1277 1224 7125 

ʀʩʩʳʢïʂʫʣʴ. ʦʙʣ. 393 535 390 160 105 64 1647 

ʅʘʨʳʥʩʢʘʷ ʦʙʣ. 58 45 43 38 50 60 294 

ʊʘʣʘʩʩʢʘʷ ʦʙʣ. 11 20 15 18 36 47 147 

ʏʫʡʩʢʘʷ ʦʙʣ. 772 889 780 669 418 72 3600 

ʀʪʦʛʦ 3571 3901 3293 3087 2831 2503 19186 

 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʣʝʯʝʙʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʂʈ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʆʰʩʢʦʡ ʩ 

1177 ʚ 2010 ʛ. ʜʦ 1224 ʚ 2015 ʛ., ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʘʮʠʝʥʪʦʚ ʥʘ 47 ʙʦʣʴʥʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

0,7%, ɼʞʘʣʘʣïɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʷʭ ʩ 402 ʙʦʣʴʥʳʭ ʚ 2010 ʛ. ʜʦ 694 ʚ 2015 ʛ., ʫʚʝʣʠʯʝʥʠʝ ʥʘ 292 

(9,6%).  
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ɺ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 31,3% ð 46 ʙʦʣʴʥʳʭ. ʉʥʠʞʝʥʠʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 189 ʧʘʮʠʝʥʪʦʚ (15,1%) ʟʘ 6 ʣʝʪ, ʚ 

ʛ. ɹʠʰʢʝʢ ʥʘ 227 ʙʦʣʴʥʳʭ (ʥʘ 11%) ʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 700 (19%).  

ɺ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2010 ʛ. ð 393 ʧʘʮʠʝʥʪʘ, ʪʦ ʚ 2015 ʛ. ð 64 ʧʘʮʠʝʥʪʘ, 

ʫʤʝʥʴʰʝʥʠʝ ʥʘ 329 (20%). 

ʀʟ ʈʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʩʪʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʚ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ.  

 
 

ʈʠʩʫʥʦʢ 1. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ ʨʝʛʠʦʥʘʤ ʂʈ 

ʟʘ 2010-2015 ʛʛ. 

 

ʀʟ ʊʘʙʣʠʮʳ 2, ʤʦʞʥʦ ʚʠʜʥʦ, ʯʪʦ ʧʦ ʨʝʛʠʦʥʘʤ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʣʶʜʝʡ ʩ 31 ʛ. ʧʦ 60 ʣʝʪ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 66,9% ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʦ ʦʙʨʘʪʠʚʰʠʭʩʷ ʧʦ ʨʝʛʠʦʥʘʤ. 
 

ʊʘʙʣʠʮʘ 2. 

ʏɸʉʊʆʊɸ ɺʉʊʈɽʏɸɽʄʆʉʊʀ ʇʆ ʈɽɻʀʆʅɸʄ ʂʈ ɼɽɻɽʅɽʈɸʊʀɺʅʓʍ  

ɿɸɹʆʃɽɺɸʅʀʁ ʇʆɿɺʆʅʆʏʅʀʂɸ ʇʆ ɺʆɿʈɸʉʊɸʄ ʟʘ 2010-2015 ʛʛ. 
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 ʦʙʣ. 
ɺʩʝʛʦ 

18-20 30 56 44 182 19 7 2 79 419 

21-30 130 138 316 1033 181 25 11 404 2238 

31-40 210 495 494 1403 347 52 17 536 3554 

41-50 311 496 756 1866 433 71 18 697 4648 

51-60 278 424 772 1599 373 83 36 965 4530 

ʉʪ. 60 296 316 664 1034 294 55 57 911 3627 

ʀʪʦʛʦ 1255 1925 3046 7117 1647 293 141 3592 19016 

 

ʇʘʮʠʝʥʪʦʚ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʦʣʝʯʝʥʳ ʚ ʏʫʡʩʢʦʡ 1876 (52,2%), ɼʞʘʣʘʣïɸʙʘʜʩʢʦʡ 1436 (47,1%) ʠ 

ɹʘʪʢʝʥʩʢʦʡ 574 (45,7%) ʦʙʣʘʩʪʷʭ. 

ʇʘʮʠʝʥʪʦʚ ʩ ʜʝʛʝʥʝʨʘʪʠʚʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʞʠʣʦʛʦ ʠ ʩʪʘʨʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʠ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʦʣʝʯʝʥʳ ʚ ʏʫʡʩʢʦʡ 1876 (52,2%), ɼʞʘʣʘʣïɸʙʘʜʩʢʦʡ 1436 (47,1%) ʠ 

ɹʘʪʢʝʥʩʢʦʡ 574 (45,7%) ʦʙʣʘʩʪʷʭ. 

0

200

400

600

800

1000

1200

1400
2010

2011

2012

2013

2014

2015

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 101  

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʈʌʆʄʉ ʧʘʮʠʝʥʪʦʚ ʩ ʢʦʜʦʤ ʄʂɹ 

ʄ99.2-ʄ 99.6 ð ʩʪʝʥʦʟʳ ʥʝʚʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʡ, 

ʢʦʩʪʥʳʡ, ʜʠʩʢʦʚʳʡ, ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ) ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ. 

 

ʊʘʙʣʠʮʘ 3. 

ʇʆʂɸɿɸʊɽʃʔ ɺʓʍʆɼɸ ʅɸ ʀʅɺɸʃʀɼʅʆʉʊʔ  

ʆʊ ɹʆʃɽɿʅɽʁ ʂʆʉʊʅʆ-ʄʓʐɽʏʅʆʁ ʉʀʉʊɽʄʓ ʇʆ ʈɽɻʀʆʅɸʄ ʂʈ ʟʘ 2010-2014 ʛʛ. 

 

ʈʝʛʠʦʥʳ 2010 2012 2014 

ʂʦʣ-ʚʦ ʅʘ 10 ʪʳʩ ʂʦʣ-ʚʦ ʅʘ 10 ʪʳʩ ʂʦʣ-ʚʦ ʅʘ 10 ʪʳʩ 

ʂʈ 595 1,7 711 1,9 560 1,5 

ɹʠʰʢʝʢ 57 0,9 58 0,9 83 1,2 

ɹʘʪʢʝʥʩʢʘʷ ʦʙʣ. 113 4,2 122 4,4 111 3,8 

ɼʞʘʣʘʣïɸʙʘʜ. ʦʙʣ. 80 1,3 117 1,8 80 1,1 

ʀʩʩʳʢïʂʫʣʴ. ʦʙʣ. 59 2,1 98 3,4 65 2,2 

ʅʘʨʳʥʩʢʘʷ  ʦʙʣ. 29 1,9 43 2,7 32 1,9 

ʆʰʩʢʘʷ ʦʙʣ. 109 1,6 76 1,1 57 0,7 

ʊʘʣʘʩʩʢʘʷ ʦʙʣ. 23 1,7 30 2,1 20 0,5 

ʏʫʡʩʢʘʷ ʦʙʣ. 92 1,7 123 2,1 84 1,4 

 

ʇʦ ʜʘʥʥʳʤ ʊʘʙʣʠʮʳ 3, ʠʟʫʯʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʙʦʣʝʟʥʷʤ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʚ 

2010 ʛ. ʚ ʩʨʝʜʥʝʤ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʠ ʚ ʊʘʣʘʩʩʢʦʡ ʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʷʭ ʨʘʚʥʷʣʩʷ 1,7 ʥʘ 10 ʪʳʩ 

ʯʝʣ. ʇʨʠ ʵʪʦʤ ʚʳʰʝ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʠʟʫʯʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ 

ɹʘʪʢʝʥʩʢʦʡ (4,2), ʀʩʩʳʢïʂʫʣʴʩʢʦʡ (2,1), ʅʘʨʳʥʩʢʦʡ (1,9) ʦʙʣʘʩʪʷʭ. ɺ ʦʩʪʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʠʟʫʯʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ. 

ɺ 2012 ʛ. ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 1,9 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʚʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ 

ʙʳʣ ʚʳʰʝ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʚ ɹʘʪʢʝʥʩʢʦʡ (4,4), ʀʩʩʳʢïʂʫʣʴʩʢʦʡ (3,4), ʅʘʨʳʥʩʢʦʡ 

(2,7), ʊʘʣʘʩʩʢʦʡ (2,1), ʠ ʏʫʡʩʢʦʡ (2,1) ʦʙʣʘʩʪʷʭ. ɺ ʦʩʪʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʂʈ, ʠʟʫʯʘʝʤʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ. 

ɸ ʚ 2014 ʛ. ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʷʣʩʷ 1,5 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʧʝʨʚʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʦʪ ʙʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ 

ʙʳʣ ʚʳʰʝ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʚ ɹʘʪʢʝʥʩʢʦʡ (3,8), ʀʩʩʳʢïʂʫʣʴʩʢʦʡ (2,2), ʅʘʨʳʥʩʢʦʡ 

ʦʙʣʘʩʪʷʭ (1,9). ɺ ʦʩʪʘʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʂʈ, ʠʟʫʯʘʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ 

ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʫʨʦʚʥʷ. 

ʆʙʩʫʞʜʝʥʠʝ ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʦʪ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ ʧʦʢʘʟʳʚʘʶʪ ʟʘ ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʥʝ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʚ ʨʷʜʝ 

ʨʝʛʠʦʥʦʚ ʦʩʪʘʶʪʩʷ ʧʨʝʞʥʠʤʠ ʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ 

ʧʝʨʚʠʯʥʦʛʦ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ, ʙʳʣ ʩʪʘʙʠʣʴʥʦ ʚʳʰʝ ʩʨʝʜʥʝʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʚ 

ɹʘʪʢʝʥʩʢʦʡ (4,4), ʀʩʩʳʢïʂʫʣʴʩʢʦʡ (3,4), ʅʘʨʳʥʩʢʦʡ (2,7), ʊʘʣʘʩʩʢʦʡ (2,1), ʠ ʏʫʡʩʢʦʡ (2,1) 

ʦʙʣʘʩʪʷʭ.  

ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʛ. ɹʠʰʢʝʢ, ʛʜʝ ʵʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ 

ʥʝʚʳʩʦʢʠʡ, ʯʪʦ ʚ ʨʝʛʠʦʥʘʭ ʥʘʩʝʣʝʥʠʝ ʟʘʥʷʪʦ ʪʷʞʝʣʳʤ ʬʠʟʠʯʝʩʢʠʤ ʪʨʫʜʦʤ (ʟʝʤʣʝʜʝʣʠʝʤ, 

ʩʢʦʪʦʚʦʜʩʪʚʦʤ), ʯʪʦ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ? 

ʉ ʜʨʫʛʦʡ ʞʝ ʩʪʦʨʦʥʳ, ʵʪʦ ʧʦʚʦʜ ʜʣʷ ʨʘʟʤʳʰʣʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʡ ʦʮʝʥʢʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʚʝʥʘ ʄʉʕʂ ʥʘ ʧʨʝʜʤʝʪ ʛʠʧʝʨʜʠʘʛʥʦʩʪʠʢʠ ʠʣʠ çʘʛʛʨʘʚʘʮʠʠè 

ʩʠʪʫʘʮʠʠ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ? 
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ɸʥʘʣʠʟʠʨʫʷ ʦʙʨʘʱʘʝʤʦʩʪʴ ʧʦ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦ ʨʝʛʠʦʥʘʤ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʣʶʜʝʡ ʩ 31 ʛʦʜʘ ʧʦ 

60 ʣʝʪ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 66,9% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʦ ʦʙʨʘʪʠʚʰʠʭʩʷ ʧʦ ʨʝʛʠʦʥʘʤ. 

ɹʘʟʠʨʫʷʩʴ ʥʘ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-

ʜʠʩʪʨʦʬʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʩʪ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʠʭ ʘʥʘʣʠʟʘ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʨʪʦʧʝʜʠʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʦʜʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʦʙʨʘʱʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʃʇʋ ʩ 

ʜʝʛʝʥʝʨʘʪʠʚʥʦïʜʠʩʪʨʦʬʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʟʘʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘʭ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ. ʊʘʢʞʝ, ʚʳʷʚʠʣʘʩʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʧʦʨʘʞʝʥʠʷ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʥʘʠʙʦʣʝʝ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʂʈ.  

ʇʦʵʪʦʤʫ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʤʝʜʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʫʨʦʚʥʝʤ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʘ ʟʘʪʝʤ ʠ ʫʣʫʯʰʝʥʠʷ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʨʛʘʥʘʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʨʝʛʠʦʥʘʭ 

ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʆʧʠʩʘʥʳ ʢʣʠʥʠʢʦïɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʷ ʦʩʪʨʳʭ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʝʥʠʥʛʠʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 

2018 ʛʛ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 398 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʙʦʣʴʥʳʭ. ɹʦʣʴʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

5 ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. ʂʨʠʪʝʨʠʡ ʚʢʣʶʯʝʥʠʷ ð ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʤʝʥʠʥʛʠʪʘ ʣʶʙʦʡ 

ʵʪʠʦʣʦʛʠʠ. ʀʩʢʣʶʯʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʩʝʨʦʟʥʳʤʠ ʤʝʥʠʥʛʠʪʘʤʠ ʚʠʨʫʩʥʦʡ ʠ ʪʫʙʝʨʢʫʣʝʟʥʦʡ 

ʵʪʠʦʣʦʛʠʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ SPSS 

(ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʢʦʥʫ ɻʘʫʩʩʘ, ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʠʭ 

ʚʝʣʠʯʠʥ, ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʧʨʘʚʢʘ ɹʦʥʬʝʨʦʥʠ). ʆʧʨʝʜʝʣʝʥʳ 

ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʚʳʷʚʣʝʥʦ ʪʝʯʝʥʠʝ ʥʝʡʨʦʠʥʬʝʢʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ, 

ʢʨʠʪʝʨʠʠ ʠ ʩʨʦʢʠ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʥʠʥʛʠʪʦʚ.  

 

Abstract. The clinical and epidemiological features of the course of acute bacterial meningitis 

in various age groups of patients in the period from 2014 to 2018 are described. An analysis of 398 

case histories of patients was performed. Patients were divided into 5 age groups. The inclusion 

criterion is the presence of bacterial meningitis of any etiology. Patients with serious meningitis of 

viral and tuberculous etiology were excluded. Statistical processing was carried out using the SPSS 

program (determination of compliance with Gauss law, descriptive statistics, determination of 

average values, relationships between disease indicators, Bonferroni correction). Risk factors were 

determined, the course of neuro infection in various age groups was revealed, the criteria and the 

timing of the diagnosis of meningitis. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʪʨʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʤʝʥʠʥʛʠʪʳ, ʜʝʪʠ, ʧʦʜʨʦʩʪʢʠ, ʢʣʠʥʠʢʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʣʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

 

Keywords: acute bacterial meningitis, children, adolescents, clinical and epidemiological 

features, laboratory diagnostics. 
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ɺʚʝʜʝʥʠʝ 

ʆʩʪʨʳʝ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʤʝʥʠʥʛʠʪʳ (ʆɹʄ) ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ 

ʠʥʬʝʢʮʠʦʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʪʨʘʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʛʜʝ 

ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ [1ï3]. ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʆɹʄ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 155 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʛʜʝ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʟʣʠʯʝʥ [4ï8]. 

ʊʘʢ, ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʚ ʤʝʞʵʧʠʜʝʤʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʆɹʄ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1 ʜʦ 10 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ð 20 ʩʣʫʯʘʝʚ ʥʘ 100 ʪʳʩ ʥʘʩʝʣʝʥʠʷ, ʭʦʪʷ ʫʨʦʚʝʥʴ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʚʩʧʳʰʝʢ ʧʦʜʥʠʤʘʝʪʩʷ ʦʪ 500 ʠ ʚʳʰʝ ʩʣʫʯʘʝʚ ʥʘ 100 

ʪʳʩ ʥʘʩʝʣʝʥʠʷ [2, 5ï6]. 

ʎʝʥʪʨ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘʙʦʣʝʚʘʥʠʡ (CDC, ʉʐɸ, ʰʪʘʪ ɸʪʣʘʥʪʘ) ʦʧʨʝʜʝʣʠʣ ʚʦʟʨʘʩʪ 

ʧʘʮʠʝʥʪʦʚ, ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʆɹʄ [9]. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɺʆɿ 

(https://clck.ru/JqpuH) ʦʩʥʦʚʥʫʶ ʚʦʟʨʘʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʙʦʣʴʥʳʭ ʆɹʄ ʩʦʩʪʘʚʣʷʶʪ ʢʘʢ ʜʝʪʠ 

ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʠ ʧʦʜʨʦʩʪʢʠ [10]. ʂ ʜʨʫʛʠʤ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: 

ʩʢʫʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʭʨʦʥʠʯʝʩʢʠʝ ʦʯʘʛʠ ʠʥʬʝʢʮʠʠ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʨʘʥʝʝ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʳʝ 

ʪʨʘʚʤʳ ʠ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʝ ʠʥʬʝʢʮʠʠ (https://clck.ru/Jqpw3). 

ʅʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʥʝʡʨʦʠʥʬʝʢʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʙʦʣʝʟʥʠ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʠʩʭʦʜʦʚ ʫ 21ï50% ʟʘʙʦʣʝʚʰʠʭ. ʅʦʩʠʪʝʣʴʩʪʚʦ ʧʥʝʚʤʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ ʜʦʩʪʠʛʘʝʪ 35% 

ʩʨʝʜʠ ʟʜʦʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʘ 70% ʚʩʝʭ ʧʥʝʚʤʦʥʠʡ ʠ 25% ʦʪʠʪʦʚ ʚʳʟʚʘʥʳ ʠʤʝʥʥʦ 

ʧʥʝʚʤʦʢʦʢʢʦʤ, ʘ ʛʝʤʦʬʠʣʴʥʫʶ ʧʘʣʦʯʢʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʟ ʥʦʩʦʛʣʦʪʢʠ 90% ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ 

[4, 7]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆɹʄ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ 

[11ï14], ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʪʠʦʣʦʛʠʯʝʩʢʘʷ ʨʘʩʰʠʬʨʦʚʢʘ, ʯʪʦ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʥʦ ʩ ʥʝʧʦʣʥʦʡ ʦʩʥʘʱʝʥʥʦʩʪʴʶ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ 

ʩʦʚʨʝʤʝʥʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʪʝʩʪ-ʩʠʩʪʝʤʘʤʠ ʠ ʧʠʪʘʪʝʣʴʥʳʤʠ ʩʨʝʜʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʆɹʄ, ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʩʭʦʜʦʚ ʙʦʣʝʟʥʠ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ 

ʨʘʩʰʠʬʨʦʚʢʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʠʥʠʢʦïɻ ʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʯʝʥʠʷ ʦʩʪʨʳʭ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʤʝʥʠʥʛʠʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ [15ï20]. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ̫ ʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʵʪʠʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʆɹʄ ʫ ʙʦʣʴʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 398 ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʆɹʄ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʦʪʜʝʣʝʥʠʠ ʨʝʘʥʠʤʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʨʘʧʠʠ (ʈʀʊ) ʠ ʧʨʦʬʠʣʴʥʳʭ 

ʦʪʜʝʣʝʥʠʷʭ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʦʣʴʥʠʮʳ (ʈʂʀɹ) ʛʦʨʦʜʘ ɹʠʰʢʝʢ 

ʟʘ ʧʝʨʠʦʜ ʩ 2014 ʛ. ʧʦ 2018 ʛ. ɹʦʣʴʥʳʝ ʆɹʄ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ: I ð ʜʝʪʠ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ (60 ʧʘʮʠʝʥʪʦʚ), II ð ʜʝʪʠ ʦʪ 1 ʛʦʜʘ ʜʦ 5 ʣʝʪ (77 ʧʘʮʠʝʥʪʦʚ), III ð ʜʝʪʠ ʦʪ 

5 ʜʦ 10 ʣʝʪ (74 ʧʘʮʠʝʥʪʘ), IV ð ʧʦʜʨʦʩʪʢʠ 10ï19 ʣʝʪ (104 ʧʘʮʠʝʥʪʘ) ʠ V ð ʩʪʘʨʰʝ 19 ʣʝʪ (83 

ʧʘʮʠʝʥʪʘ). ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʷʚʠʣʦʩʴ ʥʘʣʠʯʠʝ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʤʝʥʠʥʛʠʪʘ ʣʶʙʦʡ 

ʵʪʠʦʣʦʛʠʠ. ʀʩʢʣʶʯʘʣʠʩʴ ʧʘʮʠʝʥʪʳ ʩ ʩʝʨʦʟʥʳʤʠ ʤʝʥʠʥʛʠʪʘʤʠ ʚʠʨʫʩʥʦʡ ʠ ʪʫʙʝʨʢʫʣʝʟʥʦʡ 

ʵʪʠʦʣʦʛʠʠ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ SPSS (ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʢʦʥʫ ɻʘʫʩʘ, ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ, ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʧʨʘʚʢʘ ɹʦʥʬʝʨʦʥʠ). 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʆʩʥʦʚʥʫʶ ʚʦʟʨʘʩʪʥʫʶ ʛʨʫʧʧʫ ʙʦʣʴʥʳʭ ʩ ʆɹʄ ʩʦʩʪʘʚʠʣʠ ʜʝʪʠ ʜʦ 10 ʣʝʪ (52,8%), 

ʧʦʜʨʦʩʪʢʠ 10ï19 ʣʝʪ ð 26,4% ʠ ʙʦʣʴʥʳʝ ʩʪʘʨʰʝ 19 ʣʝʪ ð 20,8% (ʈʠʩʫʥʦʢ). ʇʨʝʦʙʣʘʜʘʣʠ 

ʧʘʮʠʝʥʪʳ ʤʫʞʩʢʦʛʦ ʧʦʣʘ (66,25%). ʉʨʝʜʠ ʙʦʣʴʥʳʭ ʆɹʄ ʧʨʝʦʙʣʘʜʘʣʠ ʞʠʪʝʣʠ ʛʦʨʦʜʘ 258 

(64,8%), ʛʜʝ ʠʟ ʥʠʭ 76,5% ʙʦʣʴʥʳʭ ʧʨʦʞʠʚʘʣʠ ʚ ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʥʦʚʦʩʪʨʦʡʢʘʭ ʩ ʚʳʩʦʢʦʡ 

ʩʢʫʯʝʥʥʦʩʪʴʶ. ɾʠʪʝʣʠ ʩʝʣʘ ʩʦʩʪʘʚʠʣʠ 140 (36,2%) ʯʝʣʦʚʝʢ. ʇʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʤʝʩʪʘ 

ʧʨʦʞʠʚʘʥʠʷ ʙʦʣʴʥʳʭ ʆɹʄ ʧʦʢʘʟʘʣ, ʯʪʦ 4,8% ʧʦʜʨʦʩʪʢʦʚ ʧʨʦʞʠʚʘʣʠ ʚ ʦʙʱʝʞʠʪʠʷʭ, ʢʘʟʘʨʤʘʭ 

ʠ ʠʥʪʝʨʥʘʪʘʭ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʥʝʡʨʦʠʥʬʝʢʮʠʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ (67,0%) ʙʦʣʴʥʳʭ ʩ ʆɹʄ ʧʦʩʪʫʧʘʣʦ ʚ ʠʥʬʝʢʮʠʦʥʥʳʡ ʩʪʘʮʠʦʥʘʨ ʚ ʧʝʨʠʦʜ ʩ 

2014 ʛ. ʧʦ 2015 ʛ, ʘ 33,0% ʧʨʦʣʝʯʝʥʳ ʟʘ ʧʝʨʠʦʜ 2016 ʛ. ʧʦ 2018 ʛ. ʇʦʜʲʝʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʆɹʄ 

ʦʪʤʝʯʘʣʩʷ ʩ ʤʘʨʪʘ ʧʦ ʤʘʡ ʠ ʦʢʪʷʙʨʴ ʤʝʩʷʮʳ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʝʟʦʥʥʦʩʪʴʶ ʤʝʥʠʥʛʦʢʦʢʢʦʚʦʡ ʠʥʬʝʢʮʠʠ.  

 
 

ʈʠʩʫʥʦʢ. ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʦʣʴʥʳʭ ʆɹʄ. 

 

ɿʘʙʦʣʝʚʘʥʠʝ ʩʚʷʟʳʚʘʣʠ ʩ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝʤ 39 (9,75%), ʯʘʱʝ ʜʝʪʠ ʦʪ ʛʦʜʘ ʜʦ 5 ʣʝʪ ʠ 

ʧʦʜʨʦʩʪʢʠ (I ʛʨ. ð 7,7%; II ʛʨ. ð 28,2%; III ʛʨ. ð 10,3%; IV ʛʨ. ð 35,9%; V ʛʨ. ð 17,9%). 

ʂʦʥʪʘʢʪ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʙʦʣʴʥʳʤʠ ʙʳʣ ʚʳʷʚʣʝʥ ʫ 14 (3,5%) ʙʦʣʴʥʳʭ ʆɹʄ, ʚ ʦʩʥʦʚʥʦʤ 

ʩʨʝʜʠ ʜʝʪʝʡ ʦʪ 5 ʜʦ 10 ʣʝʪ (I ʛʨ. ð 21,4%; II ʛʨ. ð 0,0%; III ʛʨ. ð 42,9%; IV ʛʨ. ð 7,1%; V ʛʨ. 

ð 28,6%).  

ʇʝʨʚʠʯʥʳʝ ʛʥʦʡʥʦïʩʝʧʪʠʯʝʩʢʠʝ ʦʯʘʛʠ (ʦʪʠʪʳ, ʩʠʥʫʩʠʪʳ, ʬʨʦʥʪʠʪʳ, ʛʘʡʤʦʨʠʪʳ ʠ ʜʨ.) 

ʚʳʷʚʣʷʣʠʩʴ ʫ ʙʦʣʴʥʳʭ ʚ ʩʪʘʨʰʠʭ (IV ʠ V) ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (8,6% ʩʣʫʯʘʝʚ).  

ʈʘʥʝʝ ʧʝʨʝʥʝʩʝʥʥʘʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʥʝʡʨʦʠʥʬʝʢʮʠʷ ʚʳʷʚʣʝʥʘ ʫ 26 ʧʘʮʠʝʥʪʦʚ ʆɹʄ, ʠʟ 

ʥʠʭ 64,5% ʩʦʩʪʘʚʠʣʠ ʧʘʮʠʝʥʪʳ IV ʛʨʫʧʧʳ ʠ 35,5% ð V ʛʨʫʧʧʳ, ʚ ʘʥʘʤʥʝʟʝ ʢʦʪʦʨʳʭ, 

ʚʳʷʚʣʝʥʘ ʧʝʨʝʥʝʩʝʥʥʘʷ ʯʝʨʝʧʥʦ-ʤʦʟʛʦʚʘʷ ʪʨʘʚʤʘ (33,3%; 46,7%), ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʣʠʩʴ ʯʘʱʝ 

ʩʫʜʦʨʦʛʠ ʫ ʧʦʜʨʦʩʪʢʦʚ (21,0%; 15,8%; 21,0%; 31,8%; 10,4%). ʅʘʣʠʯʠʝ ʛʠʧʝʨʪʝʥʟʠʦʥʥʦï

ʛʠʜʨʦʮʝʬʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʦʧʨʝʜʝʣʝʥʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʠ ʧʦʜʨʦʩʪʢʦʚ (25,0%; 

22,7%; 11,4%; 25,0%; 15,9%). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘʣʠʯʠʝ ʵʪʠʭ 

ʩʦʩʪʦʷʥʠʡ ʩʚʷʟʘʥʦ ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʘʢʫʰʝʨʩʢʠʤ ʘʥʘʤʥʝʟʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʛʠʧʦʢʩʠʯʝʩʢʠï

ʠʰʝʤʠʯʝʩʢʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ, ʪʦʛʜʘ ʢʘʢ ʫ ʧʦʜʨʦʩʪʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʥʝʩʝʥʥʦʡ ʏʄʊ. ʅʘ 

ʫʯʝʪʝ ʫ ʥʝʚʨʦʣʦʛʘ ʩʦʩʪʦʷʣʠ 36 (9,0%) ʙʦʣʴʥʳʭ (30,6%; 16,7%; 13,8%; 27,8%; 11,1%).  

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 92 (23,0%) ʙʦʣʴʥʳʭ ʆɹʄ ʝʱʝ ʥʘ ʜʦʛʦʩʧʠʪʘʣʴʥʦʤ ʵʪʘʧʝ 

ʧʦʣʫʯʘʣʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʪʝʨʘʧʠʶ (20,7%; 22,8%; 18,5%; 19,5%; 18,5%) ʧʦ ʧʦʚʦʜʫ 

ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʠʥʬʝʢʮʠʡ. ʕʪʦʪ ʬʘʢʪ ʟʘʪʨʫʜʥʷʣ ʵʪʠʦʣʦʛʠʯʝʩʢʫʶ ʨʘʩʰʠʬʨʦʚʢʫ ʆɹʄ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʪʠʦʪʨʦʧʥʦʡ ʪʝʨʘʧʠʠ.  

ɺʟʨʦʩʣʳʝ (ʩʪʘʨʰʝ 19 
ʣʝʪ); 21%

ʇʦʜʨʦʩʪʢʠ (10-19 ʣʝʪ); 
26%

ɼʝʪʠ ʦʪ 5 ʜʦ 10 ʣʝʪ; 
19%

ɼʝʪʠ ʦʪ 1 ʛʦʜʘ ʜʦ 5 
ʣʝʪ; 19%

ɼʝʪʠ ʜʦ 1 ʛʦʜʘ; 
15%
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ʊʘʙʣʠʮʘ 1. 

ʉʈʆʂʀ ʇʆʉʊʋʇʃɽʅʀʗ ʀ ʃɽʏɽʅʀʗ ɹʆʃʔʅʓʍ ʆɹʄ ɺ ʉʊɸʎʀʆʅɸʈɽ 

 

 I II  III  IV V ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ɼʝʥʴ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

2 

2ï4 

2 

2ï3 

2 

1ï2,25 

2 

2ï3 

2 

2ï3 

2 

2ï3 

ʂʦʡʢʦ-ʜʥʠ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

11 

10ï17 

10 

10ï14 

10 

10ï11 

11 

10ï12 

11 

10ï14 

11 

10ï13 

ɼʥʝʡ ʚ ʈʀʊ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

3 

1ï8 

3 

1ï4,75 

1 

1ï2 

2 

1ï3,75 

2 

1ï3,75 

2 

1ï4 

 

ɺʩʝ ʧʘʮʠʝʥʪʳ ʧʦʩʪʫʧʘʣʠ ʚ ʧʦʟʜʥʠʝ ʩʨʦʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʆʜʥʘʢʦ ʚ III ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 2 (1ï2,25) ʜʥʷ. ɿʥʘʯʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ 

ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʛʨʫʧʧʘʤ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʢʘʟʳʚʘʝʪ ʦʙʨʘʱʝʥʠʝ ʚ ʩʪʘʮʠʦʥʘʨ ʚ 

ʧʝʨʚʳʝ ʩʫʪʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʘʤ ʧʨʦʚʦʜʠʪʩʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʩʨʦʢʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʦʢʘʤ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ ʛʨʫʧʧʘʭ III ʠ 

IV (ʨ=0,005), III ʠ V (p=0,006).  

 
ʊʘʙʣʠʮʘ 2. 

ʂʃʀʅʀʏɽʉʂʀɽ ʉʀʄʇʊʆʄʓ ʆɹʄ 
 

 I II  III  IV V ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ (Áʉ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

39 

39ï39 

39 

39ï39 

39 

39ï39 

39 

38,5-39,5 

39 

38,5ï39,5 

39 

39ï39 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʣʠʭʦʨʘʜʢʠ (ʜʥʠ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

5 

3ï10 

4 

3ï6 

3 

2,75ï4 

3 

3ï5 

3 

3ï4 

3 

3ï5 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʚʦʪʳ (ʜʥʠ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

2,5 

2ï4 

2 

2ï3 

2 

2ï3 

3 

2ï3 

2 

2ï3 

2 

2ï3 

ʉʢʦʣʴʢʦ ʩʦʭʨʘʥʷʣʠʩʴ ʩʳʧʴ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʦʞʝ (ʜʥʠ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

7 

5ï9 

8 

6ï10 

7 

6ï8 

7 

5ï9,25 

7 

6,75ï9,25 

7 

6ï9 

ʅʘ ʢʘʢʦʡ ʜʝʥʴ ʧʦʷʚʠʣʘʩʴ ʩʳʧʴ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

2 

1ï2 

2 

1ï2 

2 

1ï2 

2 

2ï2 

2 

2ï2 

2 

2ï2 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʩʦʟʥʘʥʠʷ (ʜʥʠ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

3 

1ï7 

2,5 

2ï4 

1 

1ï2 

2 

1ï4 

2 

1ï3 

2 

1ï4 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʛʦʣʦʚʥʦʡ ʙʦʣʠ (ʜʥʠ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

ð 7 

4,25ï9 

7 

5ï9 

7,5 

5ï10 

8 

5ï10 

7 

5ï10 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʤʝʥʠʥʛʝʘʣʴʥʳʭ ʟʥʘʢʦʚ (ʜʥʠ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

8 

6,25ï10 

8 

6ï10 

7 

6ï8 

7 

5,25ï9 

7 

5,75ï9 

7 

6ï9 
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ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʘ ʪʘʢʞʝ ʩʨʦʢʠ ʣʝʯʝʥʠʷ ʚ ʦʪʜʝʣʝʥʠʠ ʈʀʊ ʚ III ʛʨʫʧʧʝ 

ʦʢʘʟʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʟʥʘʯʝʥʠʡ ʚ ʜʨʫʛʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ. ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʦʢʘʤ ʧʨʝʙʳʚʘʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʚ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʚʳʷʚʣʝʥʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʜʣʷ ʩʨʦʢʦʚ 

ʧʨʝʙʳʚʘʥʠʷ ʚ ʦʪʜʝʣʝʥʠʠ ʈʀʊ ʩʨʝʜʠ ʙʦʣʴʥʳʭ ʚ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧʘʭ: I ʠ IV (p=0,003), I ʠ III 

(p=0,000), II ʠ III (p=0,004). 

ɺ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʦʪʤʝʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʚʳʨʘʞʝʥʥʦʩʪʴ ʣʠʭʦʨʘʜʢʠ 

ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʝ ʦʪʣʠʯʘʣʩʷ ʠ ʩʦʩʪʘʚʠʣ 39 (39ï39) Áʉ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʢʘʩʘʣʠʩʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʣʠʭʦʨʘʜʢʠ ð I ʠ III (p=0,000), I ʠ IV ʛʨʫʧʧʳ (p=0,000), I ʠ V 

(p=0,001), II ʠ III (p=0,000), ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʥʘʩʣʦʝʥʠʝʤ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʠʥʬʝʢʮʠʠ 

(ʆʂʀ ʠ ʆʈʀ) ʫ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʚʦʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʦʪʣʠʯʘʣʘʩʴ ʚ ʛʨʫʧʧʘʭ I ʠ III (p=0,008), I ʠ IV (p=0,008), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʯʘʩʪʦʪʦʡ 

ʛʠʧʝʨʪʝʥʟʠʦʥʥʦʛʦ ʩʠʥʜʨʦʤʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʠʥʪʦʢʩʠʢʘʮʠʠ ʫ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. 

ʇʦʷʚʣʝʥʠʝ ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʩʳʧʠ ʧʨʠ ʨʘʟʚʠʪʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʩʝʧʩʠʩʘ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 2 (2ï2) ʜʝʥʴ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʚ III ʠ IV (p=0,002), III ʠ V 

(p=0,001), ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ ʥʝʡʨʦʠʥʬʝʢʮʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ 

ʩʝʧʪʠʯʝʩʢʠʤ ʰʦʢʦʤ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʳ ʥʝ ʪʦʣʴʢʦ ʛʝʤʦʨʨʘʛʠʯʝʩʢʘʷ ʩʳʧʴ, ʥʦ ʠ ʥʝʢʨʦʟʳ. 

ʇʦʢʘʟʘʪʝʣʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʢʟʘʥʪʝʤʳ, ʛʦʣʦʚʥʦʡ ʙʦʣʠ ʠ ʤʝʥʠʥʛʝʘʣʴʥʳʭ 

ʟʥʘʢʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʦʪʣʠʯʠʡ ʥʝ ʠʤʝʣʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʨʦʚʝʜʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʩʦʟʥʘʥʠʷ 

ʦʪʤʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚ III ʛʨʫʧʧʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 1 (1ï2) ʜʥʷ, ʦʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʦʪʣʠʯʠʷ ʚʳʷʚʣʝʥʳ ʚ ʛʨʫʧʧʘʭ I ʠ III (p=0,003), II ʠ III (p=0,002). 

 

ʊʘʙʣʠʮʘ 3. 

ʆʉʃʆɾʅɽʅʀʗ ʆɹʄ 

 

 I II  III  IV V ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʅʘ ʢʘʢʦʡ ʜʝʥʴ ʧʦʷʚʠʣʘʩʴ ʦʯʘʛʦʚʦʩʪʴ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

6,4 Ñ 2,99 3 Ñ 1 ð 6,5Ñ3,54 9,5 Ñ 0,71 6,1Ñ3,1 

ʅʘ ʢʘʢʦʡ ʜʝʥʴ ʧʦʷʚʠʣʘʩʴ ɼʅ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

4 

2ï5 

2 

2ï4 

2,5 

2ï24 

3 

2ï4 

3 

2,75ï7,75 

3 

2ï5 

ʅʘ ʢʘʢʦʡ ʜʝʥʴ ʨʘʟʚʠʣʩʷ ʩʝʧʪʠʯʝʩʢʠʡ ʰʦʢ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

2 

1,75ï2 

2 

1ï2 

2 

1ï2 

2 

1ï2 

2 

1,5ï2,5 

2 

1ï2 

ʅʘ ʢʘʢʦʡ ʜʝʥʴ ʨʘʟʚʠʣʩʷ ʆɻʄ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

3 

2ï4 

2 

2ï2 

2 

2ï2,25 

2 

2ï3 

2 

2ï3 

2 

2ï3 

ʅʘ ʢʘʢʦʡ ʜʝʥʴ ʨʘʟʚʠʣʩʷ ɼɺʉ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ ʨʘʟʤʘʭ 

2 

2ï3 

3 

2ï4 

13,5 

2ï25 

2,5 

2ï3 

5 

2,5ï8,5 

3 

2ï4 

 

ɺʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. ʊʘʢ ʦʪʝʢ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ (ʆɻʄ) ʨʘʟʚʠʚʘʣʩʷ ʫ 38,25% ʧʘʮʠʝʥʪʦʚ, ʩʝʧʪʠʯʝʩʢʠʡ ʰʦʢ ð ʫ 8,5%. ʉʝʧʪʠʯʝʩʢʠʡ ʰʦʢ 

ʩ ʩʠʥʜʨʦʤʦʤ ʋʦʪʝʨʭʘʫʩʘ-ʌʨʠʜʨʠʭʩʝʥʘ ʨʘʟʚʠʚʘʣʩʷ ʫ 2,5% ʧʘʮʠʝʥʪʦʚ ʠʟ I ʛʨʫʧʧʳ, 1,75% ð II 

ʛʨʫʧʧʳ, ʧʦ 1,5% ʙʦʣʴʥʳʭ ʠʟ III ʠ IV ʛʨʫʧʧ ʠ ʫ 1,25% ʧʘʮʠʝʥʪʦʚ ʠʟ V ʛʨʫʧʧʳ. 
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ʈʘʟʚʠʪʠʝ ʦʯʘʛʦʚʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʥʝ ʚʳʷʚʣʝʥʦ ʫ ʙʦʣʴʥʳʭ III ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʦʪʤʝʯʘʣʠʩʴ ʚ II ʠ V ʛʨʫʧʧʘʭ 

(ʨ=0,004). ʆʪʝʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʆɻʄ) ʯʘʱʝ ʨʘʟʚʠʚʘʣʩʷ ʫ ʧʘʮʠʝʥʪʦʚ IV ʛʨʫʧʧʳ (11,75%), V 

(9,0%), I (7,5%), ʨʝʞʝ ʚʦ II ʠ III ʛʨʫʧʧʘʭ (5,5 ʠ 4,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼɺʉ ʩʠʥʜʨʦʤ ʯʘʱʝ 

ʨʘʟʚʠʚʘʣʩʷ ʚʦ II ʛʨʫʧʧʝ (2,25% ʧʘʮʠʝʥʪʦʚ), I (2,0%), V (1,25%), ʚ III ʠ IV (ʧʦ 0,5%). 

ɼʳʭʘʪʝʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʨʘʟʚʠʚʘʣʘʩʴ ʯʘʱʝ ʫ ʧʘʮʠʝʥʪʦʚ I ʛʨʫʧʧʳ (3,5%) ʚ ʩʚʷʟʠ ʩ 

ʯʘʩʪʦʪʦʡ ʆɻʄ ʠ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʧʥʝʚʤʦʥʠʝʡ, ʨʝʞʝ ʚʦ II ʠ IV (ʧʦ 0,75%), ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʧʨʦʚʦʜʠʣʘʩʴ ʠʥʪʫʙʘʮʠʷ ʪʨʘʭʝʠ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʢ ʘʧʧʘʨʘʪʫ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 

ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʠ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ (ʉʄɾ) ʚʦ 

ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʥʦʩʠʣʠ ʚʳʨʘʞʝʥʥʳʡ ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʣʝʡʢʦʮʠʪʦʟ ʩ ʥʝʪʨʦʬʠʣʣʝʟʦʤ, ʫʩʢʦʨʝʥʥʘʷ ʉʆʕ; ʥʝʧʦʜʜʘʶʱʠʡʩʷ ʩʯʝʪʫ ʮʠʪʦʟ 

ʣʠʢʚʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʝʡʪʨʦʬʠʣʘʤʠ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ I ʠ II ʛʨʫʧʧ ʦʪʤʝʯʘʣʘʩʴ 

ʘʥʝʤʠʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ð ʫʨʦʚʝʥʴ ʛʝʤʦʛʣʦʙʠʥʘ ʙʳʣ 94,99Ñ20,75 ʛ/ʣ ʠ 

108,83Ñ16,71 ʛ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʛʦ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʙʦʣʴʥʳʭ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʫʨʦʚʥʶ ʛʝʤʦʛʣʦʙʠʥʘ ʙʳʣʠ ʚ I ʠ II (p=0,000), I ʠ III 

(p=0,000), I ʠ IV (p=0,000), I ʠ V (p=0,000), II ʠ III (p=0,000), II ʠ IV (p=0,000), II ʠ V 

(p=0,000), III ʠ IV (p=0,000), III ʠ V ʛʨʫʧʧʘʭ  (p=0,000). 
 

ʊʘʙʣʠʮʘ 4. 

ʃɸɹʆʈɸʊʆʈʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʋ ɹʆʃʔʅʓʍ ʉ ʆɹʄ 
 

 I II  III  IV V ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ɻʝʤʦʛʣʦʙʠʥ (ʛ/ʣ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

94,99 

Ñ20,75 

108,83Ñ16,71 121,5Ñ12,5 131,94Ñ19,61 134,02Ñ21,44 120,4Ñ23,2 

ʊʨʦʤʙʦʮʠʪʳ (Ĭ 10ϔ/ʣ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

267,6 

Ñ225,36 

247,35Ñ146,0

2 

346,13Ñ136,7

4 

257,76Ñ46,79 244,03Ñ102,0

5 

274,8Ñ155,4 

ʃʝʡʢʦʮʠʪʳ (Ĭ 10ϔ/ʣ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

15,1 

10,5ï22,2 

14,9 

11,2-21,75 

17,9 

11,8ï24,15 

17,05 

12,13ï20,98 

15,9 

10,9ï21,3 

16 

11,8ï22 

ʇʗ (%) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

6,5 

3ï9 

6 

4ï9,5 

6 

5ï10 

6 

4ï12 

7 

5ï10 

6 

4ï10 

ʉʗ (%) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

60 

45,5ï72 

72 

64ï78 

73 

62,8ï81 

78,5 

73,3ï84 

79 

70ï82 

75 

64ï81 

ʉʆʕ (ʤʤ/ʯ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

23 

8,5-40 

22 

11,5-37 

16 

9ï30 

15,5 

9ï26 

20 

6ï38 

19 

9ï32 

ʅʝʡʪʨʦʬʠʣʳ ʉʄɾ (%) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

90 

70ï98 

90 

80ï99 

90 

71,5ï100 

95 

83,3ï100 

89 

67,5ï96,5 

90 

76ï98 
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 I II  III  IV V ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʃʠʤʬʦʮʠʪʳ ʉʄɾ (%) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

10 

2ï30 

10 

1ï20 

10 

0ï28,5 

5 

0ï17,5 

11 

3,5ï32,5 

10 

2ï24 

ɹʝʣʦʢ ʣʠʢʚʦʨʘ (ʛ/ʣ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

0.98 

0,3ï1,51 

1 

0,21ï1,6 

0,91 

0,19ï1,55 

1,26 

0,7ï1,87 

1,09 

0,56ï2,08 

1,06 

0,35ï1,7 

ɻʣʶʢʦʟʘ ʉʄɾ (ʤʤʦʣʴ/ʣ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

1,8 

0,75ï3,0 

1,8 

0,53ï2,58 

2,2 

1,73ï2,7 

2 

1,6ï2,8 

2 

0ï2,7 

2.0 

0,9ï2,7 

ʍʣʦʨʠʜʳ ʣʠʢʚʦʨʘ 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

103 

96ï110,75 

102 

96,3ï109 

104,5 

96,5ï111,8 

100 

96ï109 

101 

96ï110 

102 

96ï110 

ʇʊʀ (%) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

72,04 

Ñ26,06 

76,04Ñ17,85 80,3Ñ15,8 78,69Ñ15,77 79,21Ñ15,45 77,0Ñ18,9 

ʌʠʙʨʠʥʦʛʝʥ (ʤʛ/ʣ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

481,7 

Ñ251,04 

476,6Ñ255,8 465,97 

Ñ201,87 

550,94 

Ñ197,12 

524,46 

Ñ220,95 

502,6Ñ226,9 

ɻʣʶʢʦʟʘ ʢʨʦʚʠ (ʤʤʦʣʴ/ʣ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

4.5 

3,24ï7,28 

4.1 

2,5ï5,88 

5,8 

4,1ï7,3 

7,8 

6,3ï9 

6,7 

4.9ï8,8 

6,1 

4,0ï8,0 

ʂʨʝʘʪʠʥʠʥ (ʤʢʤʦʣʴ/ʣ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

86,95 

61,5-

137,25 

80 

67ï112 

105 

79,3ï132,3 

132,7 

90ï192 

165,5 

128,8ï193,8 

110,5 

78,8ï161 

ʉ-ʈɹ (ʝʜ./ʣ) 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

140,3 

Ñ80,3 

61,6Ñ63,3 237Ñ4,2 138,29 

Ñ142,23 

168Ñ66,35 131,24 

Ñ96,49 

ʇʨʦʢʘʣʴʮʠʪʦʥʠʥ (ʥʛ/ʤʣ) 

ʄʝʜʠʘʥʘ 

ʄʝʞʢʚʘʨʪʝʣʴʥʳʡ 

ʨʘʟʤʘʭ 

24,4 

6,0ï25 

13,8 

2,33ï25 

0,21 

0,13ï0,73 

0,79 

0,35ï24,6 

2,97 

2,15ï4,0 

4.20 

0,37ï24,85 

 

ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʢʨʦʚʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʩʷ ʚ ʛʨʫʧʧʘʭ I ʠ IV (p=0,001), I 

ʠ V (p=0,007), II ʠ IV (p=0,000), II ʠ V (p=0,000), III ʠ IV (p=0,008). ɺ ʤʣʘʜʰʠʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ ʨʝʞʝ ʦʪʤʝʯʘʣʘʩʴ ʩʪʨʝʩʩʦʚʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ ʪʝʯʝʥʠʝ ʪʷʞʝʣʳʭ ʬʦʨʤ ʆɹʄ ʫ ʧʘʮʠʝʥʪʦʚ ʚ ʩʪʘʨʰʠʭ ʛʨʫʧʧʘʭ (IV ʠ V). 

ʅʘʨʷʜʫ ʩ ʛʠʧʝʨʛʣʠʢʝʤʠʝʡ, ʫ ʧʘʮʠʝʥʪʦʚ ʩʪʘʨʰʠʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʦʪʤʝʯʘʣʩʷ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʢʨʝʘʪʠʥʠʥʘ, ʢʦʪʦʨʳʡ ʥʝʨʝʜʢʦ ʧʦʚʳʰʘʣʩʷ ʙʦʣʝʝ 190 ʤʢʤʦʣʴ/ʣ, ʯʪʦ ʤʦʞʥʦ 

ʨʘʩʮʝʥʠʚʘʪʴ, ʢʘʢ ʨʘʟʚʠʪʠʝ ʦʩʪʨʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʝʢ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʥʝʡʨʦʠʥʬʝʢʮʠʠ ʩ ʧʦʣʠʦʨʛʘʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ 
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ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʛʨʫʧʧʘʭ I ʠ IV (p=0,006), I ʠ V (p=0,000), II ʠ IV (p=0,001), II ʠ V (p=0,000), III 

ʠ V (p=0,000). 

ɺʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʝʣʢʘ ʙʦʣʝʝ 

ʯʝʤ ʚ 10 ʨʘʟ, ʤʝʥʴʰʝ ʙʳʣ ʚʦ II ʛʨʫʧʧʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʘʣʠʩʴ ʚ 

ʛʨʫʧʧʘʭ II ʠ III (p=0,000), II ʠ V (p=0,004). ʋʨʦʚʝʥʴ ʧʨʦʢʘʣʴʮʠʪʦʥʠʥʘ ʪʘʢʞʝ ʙʳʣ ʚʳʩʦʢʠʤ ʫ 

ʧʘʮʠʝʥʪʦʚ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʣʠʩʴ ʫ ʙʦʣʴʥʳʭ ʆɹʄ ʚ ʤʣʘʜʰʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (I ʠ II), ʦʜʥʘʢʦ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʛʨʫʧʧʘʭ ʥʝ 

ʦʪʤʝʯʘʣʦʩʴ. 

ʀʟ ʩʪʘʮʠʦʥʘʨʘ ʩ ʫʣʫʯʰʝʥʠʝʤ ʚʳʧʠʩʘʥʦ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ 367 (92,2%) 

ʧʘʮʠʝʥʪʦʚ. ʃʝʪʘʣʴʥʳʡ ʠʩʭʦʜ ʦʪʤʝʯʘʣʩʷ ʫ 31 (7,8%) ʙʦʣʴʥʦʛʦ ʆɹʄ (I ð 32,3%, II ð 9,7%, III 

ð 12,9%, IV ð 19,3%, V ð 25,8%). 

 

ɺʳʚʦʜʳ: 

ʆʩʥʦʚʥʳʝ ʚʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʙʦʣʴʥʳʭ ʆɹʄ ʩʦʩʪʘʚʠʣʠ ʜʝʪʠ ʧʝʨʚʳʭ 5 ʣʝʪ ʞʠʟʥʠ 

(34,3%) ʠ ʧʦʜʨʦʩʪʢʠ (26,4%) (ɼʀ: 0,4133ï0,535). 

ʌʘʢʪʦʨʘʤʠ ʨʠʩʢʘ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʢ ʨʘʟʚʠʪʠʶ ʆɹʄ, ʷʚʣʷʶʪʩʷ: ʤʫʞʩʢʦʡ ʧʦʣ ð 

66,25% ʙʦʣʴʥʳʭ, ɼʀ: 0,2642ï0,3947; ʩʢʫʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ (76,5% ʞʠʪʝʣʠ 

ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʥʦʚʦʩʪʨʦʝʢ), ɼʀ: 0,4756ï0,5925; ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ (9,75%), ɼʀ: 0,7571ï

0,8401; (12,0%), ɼʀ: 0,7083ï0,799; ʨʘʥʝʝ ʧʝʨʝʥʝʩʝʥʥʘʷ ʥʝʡʨʦʠʥʬʝʢʮʠʷ (6,5%), ɼʀ: 0,8288ï

0,8981; ʏʄʊ (7,5%), ɼʀ: 0,8066ï0,8805; ʩʫʜʦʨʦʛʠ ʚ ʘʥʘʤʥʝʟʝ (4,75%), ɼʀ: 0,8683ï0,9285; 

ʛʠʧʝʨʪʝʥʟʠʦʥʥʦïʛʠʜʨʦʮʝʬʘʣʴʥʳʡ ʩʠʥʜʨʦʤ (11,0%), ɼʀ: 0,73ï0,8173; ʧʦʟʜʥʠʝ (ʙʦʣʝʝ 24 ʯ) 

ʩʨʦʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʩʪʘʮʠʦʥʘʨ (23,0%), ɼʀ: 0,4756-0,5925. 

ʅʘʣʠʯʠʝ ʛʠʧʝʨʪʝʥʟʠʦʥʥʦïʛʠʜʨʦʮʝʬʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʘ ʦʧʨʝʜʝʣʝʥʦ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʧʦʜʨʦʩʪʢʦʚ (25,0%; 25,0%), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʷʛʦʱʝʥʥʳʤ ʘʢʫʰʝʨʩʢʠʤ ʘʥʘʤʥʝʟʦʤ ʠ 

ʨʘʟʚʠʪʠʝʤ ʛʠʧʦʢʩʠʯʝʩʢʠïʠʰʝʤʠʯʝʩʢʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ʫ ʜʝʪʝʡ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʧʝʨʝʥʝʩʝʥʥʦʡ ʏʄʊ ʫ ʧʦʜʨʦʩʪʢʦʚ.  

ʈʘʥʥʷʷ ʵʪʠʦʣʦʛʠʯʝʩʢʘʷ ʨʘʩʰʠʬʨʦʚʢʘ, ʨʘʮʠʦʥʘʣʴʥʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʫʣʫʯʰʠʪ ʪʝʯʝʥʠʝ ʠ ʧʨʦʛʥʦʟ ʆɹʄ ʫ ʙʦʣʴʥʳʭ ʚʦ ʚʩʝʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʛʝʤʘʥʛʠʦʤ ʫ 

ʜʝʪʝʡ ɓ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʘʤʠ ʥʘ ʙʘʟʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʦʭʨʘʥʳ ʤʘʪʝʨʠʥʩʪʚʘ ʠ ʜʝʪʩʪʚʘ 

(ʂʠʨʛʠʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ). ʆʪʨʘʞʝʥ ʦʧʳʪ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʧʨʦʧʨʘʥʦʣʦʣʦʤ 122 

ʜʝʪʝʡ ʩ ʧʦʨʘʞʝʥʠʝʤ ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʩ ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʛʝʤʘʥʛʠʦʤʳ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʙʝʟʦʧʘʩʥʳʡ ʠʩʭʦʜ ʫʢʘʟʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʦʪ ʧʨʦʧʨʘʥʦʣʦʣ-

ʪʝʨʘʧʠʠ. ʊʝʨʘʧʠʷ ʧʨʦʧʨʘʥʦʣʦʣʦʤ ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʙʝʟʦʧʘʩʥʳʡ 

ʥʝʭʠʨʫʨʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʛʝʤʘʥʛʠʦʤ ʫ ʜʝʪʝʡ. 

 

Abstract. The article provides an overview of one of the main methods of treatment of 

hemangiomas in children with ɓ-blockers on the basis of National Center for Maternal and Child 

health. Reflected the experience of drug treatment Propranolol 122 children with lesions of different 

localization and with different sizes of hemangioma. The effective and safe outcome of this 

pathology from Propranolol therapy has been analyzed. It was concluded that improvement was 

achieved in all children with this treatment. The therapy with Propranolol has proven to be an 

effective and safe non-surgical method for treating hemangiomas in children. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʤʘʥʛʠʦʤʘ, ʜʝʪʠ, ʣʝʯʝʥʠʝ, ʧʨʦʧʨʘʥʦʣʦʣ. 

 

Keywords: hemangioma, children, treatment, propranolol. 

 

ɻʝʤʘʥʛʠʦʤʘ ð ɻ ʪʦ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʘʷ ʩʦʩʫʜʠʩʪʘʷ ʘʥʦʤʘʣʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʧʫʭʦʣʴ, ʠʩʭʦʜʷʱʘʷ ʠʟ ʛʠʧʝʨʧʣʘʟʠʨʦʚʘʥʥʦʛʦ ʵʥʜʦʪʝʣʠʷ. ɻʝʤʘʥʛʠʦʤʘ ʥʦʚʦʨʦʞʜʝʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʦʧʫʭʦʣʴʶ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʜʦ 10% [1ï2]. 

ʇʨʠʯʠʥʦʡ ʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ  ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʫʪʨʦʙʥʘʷ ʛʠʧʦʢʩʠʷ, ʢʦʪʦʨʘʷ ʟʘʧʫʩʢʘʝʪ 
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ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ ʧʨʦʣʠʬʝʨʘʮʠʶ ʩʦʩʫʜʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ,  ʚ ʧʘʪʦʛʝʥʝʟʝ ʛʝʤʘʥʛʠʦʤ ʚʘʞʥʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʨʦʩʪ ʢʣʝʪʦʢ ʵʥʜʦʪʝʣʠʷ (VEGF) ʠ ʨʦʩʪ ʬʠʙʨʦʙʣʘʩʪʦʚ (FRF).  

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʝʤʘʥʛʠʦʤʳ ʷʚʣʷʝʪʩʷ ʝʝ ʙʳʩʪʨʳʡ ʨʦʩʪ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʩʪʨʫʢʮʠʠ ʪʢʘʥʠ ʠ ʨʘʟʚʠʪʠʶ ʪʷʞʝʣʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ. ʂʦʞʥʳʝ ʛʝʤʘʥʛʠʦʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʟʘʯʘʩʪʫʶ ʩ ʙʫʛʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚʦʟʚʳʰʘʶʱʠʤʠʩʷ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʞʠ, ʧʦʵʪʦʤʫ ʣʶʙʘʷ ʪʨʘʚʤʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʧʦʥʪʘʥʥʦʤʫ ʢʨʦʚʦʪʝʯʝʥʠʶ.  

ɽʩʣʠ ʛʝʤʘʥʛʠʦʤʘ ð ʥʘ ʢʦʞʝ, ʪʦ ʢʨʦʚʦʪʝʯʝʥʠʝ ʤʦʞʥʦ ʣʝʛʢʦ ʟʘʤʝʪʠʪʴ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʩʪʘʥʦʚʠʪʴ,  ʥʦ, ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʛʝʤʘʥʛʠʦʤʳ  ʚ ʪʢʘʥʷʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʢʨʦʚʦʪʝʯʝʥʠʝ 

ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝʟʘʤʝʯʝʥʥʳʤ, ʘ ʦʙʲʝʤ ʠʩʪʝʢʰʝʡ ʢʨʦʚʠ ð 

ʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʣʝʪʘʣʴʥʦʤʫ ʠʩʭʦʜʫ [3]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʣʝʯʝʥʠʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʦʧʫʭʦʣʠ (ʣʘʟʝʨʦʤ, ʘʟʦʪʦʤ, ʤʠʢʨʦʚʦʣʥʘʤʠ, 

ʩʢʘʣʴʧʝʣʝʤ) ʠ  ʚ ʧʨʠʤʝʥʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ  ʛʣʶʢʦʢʦʨʪʠʢʦʠʜʳ 

(ʧʨʝʜʥʠʟʦʣʦʥ), ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʝ (ʠʥʪʝʨʬʝʨʦʥ) ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ʩʨʝʜʩʪʚʘ  (ʚʠʥʢʨʠʩʪʠʥ). 

ʂ ʩʦʞʘʣʝʥʠʶ,  ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝʨʝʜʢʦ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, ʧʦʵʪʦʤʫ 

ʧʦʠʩʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʝʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʣʝʯʝʥʠʷ  ʧʨʦʜʦʣʞʘʶʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

[3ï4]. ɸʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʥʦ ʠ ʤʠʥʠʤʠʟʠʨʫʶʪ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʤʝʩʪʥʳʝ ʦʩʣʦʞʥʝʥʠʷ, 

ʣʝʪʘʣʴʥʳʝ ʠʩʭʦʜʳ. ʀ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʦʤ  

ʷʚʣʷʝʪʩʷ ð ʣʝʯʝʥʠʝ ʧʨʦʧʨʘʥʦʣʦʣʦʤ. 

ʇʨʦʧʨʘʥʦʣʦʣ (ʘʥʘʧʨʠʣʠʥ) ð ɻ ʪʦ ʥʝʩʝʣʝʢʪʠʚʥʳʡ ɓ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨ, ʦʙʣʘʜʘʶʱʠʡ 

ʘʥʪʠʘʥʛʠʥʘʣʴʥʳʤ, ʛʠʧʦʪʝʥʟʠʚʥʳʤ ʠ ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. ʕʪʦ ʠʟʚʝʩʪʥʳʡ ʧʨʝʧʘʨʘʪ, 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʫ ʚʟʨʦʩʣʳʭ ʜʣʷ ʣʝʯʝʥʠʷ ʛʠʧʝʨʪʝʥʟʠʠ, ʫ ʜʝʪʝʡ ʧʨʠ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʠ ʘʨʠʪʤʠʡ. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʧʨʦʧʨʘʥʦʣʦʣʘ  ʚ ʦʪʥʦʰʝʥʠʠ ʨʦʩʪʘ ʛʝʤʘʥʛʠʦʤ ʦʙʫʩʣʦʚʣʝʥ ʪʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ:  

1. ɺʘʟʦʢʦʥʩʪʨʠʢʮʠʝʡ: ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʠ ʧʣʦʪʥʦʩʪʠ ʦʧʫʭʦʣʠ ʚ ʧʨʝʜʝʣʘʭ 1ï3 ʜʥʝʡ ʦʪ 

ʥʘʯʘʣʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ (ʥʘʯʘʣʴʥʳʡ ʵʬʬʝʢʪ); 

2. ʀʛʠʙʠʨʦʚʘʥʠʝʤ ʘʥʛʠʦʛʝʥʝʟʘ ʩ ʧʨʠʦʩʪʘʥʦʚʢʦʡ ʨʦʩʪʘ ʦʧʫʭʦʣʠ (ʧʨʦʤʝʞʫʪʦʯʥʳʡ 

ʵʬʬʝʢʪ); 

3. ʀʥʜʫʢʮʠʝʡ ʘʧʦʧʪʦʟʘ ʩ ʨʝʛʨʝʩʩʠʡ ʦʧʫʭʦʣʠ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʤʝʩʷʮʝʚ (ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ 

ʵʬʬʝʢʪ). 

ʂʘʢ ʠ ʜʨʫʛʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʧʨʘʥʦʣʦʣ ʠʤʝʝʪ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʚ ʚʠʜʝ 

ʙʨʘʜʠʢʘʨʜʠʠ, ʛʠʧʦʛʣʠʢʝʤʠ, ʛʠʧʦʪʝʥʟʠʠ, AV-ʙʣʦʢʘʜʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʝʞʠʤʘ 

ʜʦʟʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʘ ʥʝ ʧʨʦʷʚʣʷʣʠʩʴ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ 

ʛʝʤʘʥʛʠʦʤ ʫ ʜʝʪʝʡ  ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʨʦʧʨʘʥʦʣʦʣʦʤ. ɿʘʜʘʯʘ: ʦʮʝʥʠʪʴ ʢʣʠʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʣʝʯʝʥʠʠ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ɓ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʚ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ, ʜʦʟʠʨʦʚʢʫ 

ʧʨʦʧʨʘʥʦʣʦʣʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉ 2014 ʛ. ʧʦ 2017 ʛ. ʥʘ ʙʘʟʝ ʅʎʆʄʠɼ ʙʳʣʠ ʧʨʦʣʝʯʝʥʳ 122 ʜʝʪʝʡ ʩ ʜʠʘʛʥʦʟʦʤ 

çʛʝʤʘʥʛʠʦʤʘè ʩ ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʝʡ ʠ ʩ ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʛʝʤʘʥʛʠʦʤʳ. ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ ʩʦʩʪʘʚʠʣ 8,2 ʤʝʩʷʮʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʣʫ ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ ð 70 (57%) ʤʘʣʴʯʠʢʦʚ 

ʠ 52 (43%) ʜʝʚʦʯʝʢ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʩ ʛʝʤʘʥʛʠʦʤʦʡ ʧʦ ʧʦʣʫ. 

 

ʃʦʢʘʣʠʟʘʮʠʷ ʛʝʤʘʥʛʠʦʤ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ ʙʳʣʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ (ʈʠʩʫʥʦʢ 1): ʥʘ 

ʣʠʮʝ ð ʫ 69 ʜʝʪʝʡ (56,6%), ʩʤʝʰʘʥʥʘʷ ʬʦʨʤʘ ð ʫ 25 ʜʝʪʝʡ (20,5%), ʥʘ ʧʦʣʦʚʳʭ ʦʨʛʘʥʘʭ ð ʫ 

9 ʜʝʪʝʡ (7,4%), ʥʘ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ð ʫ 8 ʜʝʪʝʡ (6,6%), ʥʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʷʭ ð ʫ 5 

ʜʝʪʝʡ (4,1%), ʚ ʦʙʣʘʩʪʠ ʛʨʫʜʠ ð ʫ 2 ʜʝʪʝʡ (1,6%), ʥʘ ʞʠʚʦʪʝ ð ʫ 2 ʜʝʪʝʡ (1,6%), ʥʘ ʩʧʠʥʝ ʠ 

ʥʘ ʷʛʦʜʠʮʘʭ ð ʫ ʜʚʫʭ ʜʝʪʝʡ (1,6%). 

 
ʈʠʩʫʥʦʢ 2. ʃʦʢʘʣʠʟʘʮʠʷ ʛʝʤʘʥʛʠʦʤ ʫ ʜʝʪʝʡ. 

 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʚʦʰʣʠ ʜʝʪʠ ʩ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤʠ ʢ ʥʘʟʥʘʯʝʥʠʶ ɓ-

ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʘʧʠʠ ʜʝʪʷʤ ʜʦ ʥʘʟʥʘʯʝʥʠʷ ʣʝʯʝʥʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʷ ʩ ʦʮʝʥʢʦʡ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ 

ʘʪʨʠʦʚʝʥʪʨʠʢʫʣʷʨʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ  ʵʭʦʢʘʨʜʠʦʛʨʘʬʠʷ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʮʝʥʠʚʘʣʠ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ. ɼʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʨʘʣʠ 

ʧʠʩʴʤʝʥʥʦʝ ʩʦʛʣʘʩʠʝ ʨʦʜʠʪʝʣʝʡ ʥʘ ʣʝʯʝʥʠʝ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ ʬʠʢʩʠʨʦʚʘʣʠ ʠʩʭʦʜʥʳʡ ʚʠʜ 

ʛʝʤʘʥʛʠʦʤʳ ʚʤʝʩʪʝ ʩ ʦʙʣʘʩʪʴʶ ʧʦʨʘʞʝʥʠʷ ʥʘ ʬʦʪʦʩʥʠʤʦʢ ʩ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ  

ʣʦʢʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ.  ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ ʜʝʪʠ, ʥʝ ʩʦʙʣʶʜʘʶʱʠʝ ʨʝʞʠʤ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʠ ʧʨʘʚʠʣʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʦʩʝʱʝʥʠʷ. 

ʇʨʦʧʨʘʥʦʣʦʣ ʧʨʠʤʝʥʷʣʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʜʦʟʝ 1 ʤʛ/ʢʛ/ʩʫʪʢʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʜʦʟʳ ʜʦ 2 ʤʛ/ʢʛ/ʩʫʪʢʠ ʩ ʫʯʝʪʦʤ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ ʦʩʤʘʪʨʠʚʘʣʠ ʯʝʨʝʟ 7 ʜʥʝʡ ʠ ʧʦʚʳʰʘʣʠ ʜʦʟʠʨʦʚʢʫ ʜʦ 3 ʤʛ/ʢʛ/ʩʫʪʢʠ, ʢʦʪʦʨʘʷ ʜʝʣʠʪʩʷ 

ʥʘ 2ï3 ʧʨʠʝʤʘ.  ɿʘʪʝʤ ʢʘʞʜʳʡ ʤʝʩʷʮ ʦʮʝʥʠʚʘʣʠ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʧʨʝʧʘʨʘʪʘ, ʣʦʢʘʣʴʥʳʡ ʩʪʘʪʫʩ  

ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʏʉʉ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ ʠ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ.  

ɼʣʠʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ ð 6 ʤʝʩʷʮʝʚ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʥʘ 1/4 ʜʦʟʳ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ 

ʜʦ ʧʦʣʥʦʡ ʦʪʤʝʥʳ ʧʨʝʧʘʨʘʪʘ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʧʨʘʥʦʣʦʣ-ʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʘʩʴ ʧʫʪʝʤ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʩʤʦʪʨʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʨʘʧʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʧʦ ʧʨʝʢʨʘʱʝʥʠʶ ʨʦʩʪʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ 

ʛʝʤʘʥʛʠʦʤʳ, ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʝʝ ʧʣʦʪʥʦʩʪʠ ʠ ʷʨʢʦʩʪʠ ʦʢʨʘʩʢʠ, ʘ ʪʘʢʞʝ ʧʦ ʟʘʞʠʚʣʝʥʠʶ 
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ʪʨʦʬʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʫʭʦʣʠ ʠ ʦʪʩʫʪʩʪʚʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʜʠʥʘʤʠʢʠ.  

ʋ ʚʩʝʭ ʜʝʪʝʡ, ʧʦʣʫʯʘʚʰʠʭ ʜʘʥʥʦʝ ʣʝʯʝʥʠʝ ʚ ʧʝʨʚʳʝ ʜʚʘ ʤʝʩʷʮʘ ʥʘʙʣʶʜʘʣʠʩʴ 

ʧʨʠʦʩʪʘʥʦʚʢʘ ʨʦʩʪʘ ʠ ʩʦʢʨʘʱʝʥʠʝ ʨʘʟʤʝʨʦʚ ʛʝʤʘʥʛʠʦʤ, ʠʟʤʝʥʝʥʠʝ ʝʝ ʮʚʝʪʘ ʦʪ ʠʥʪʝʥʩʠʚʥʦ 

ʢʨʘʩʥʦʛʦ ʜʦ ʬʠʦʣʝʪʦʚʦʛʦ,  ʧʣʦʪʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʣʠ ʤʷʛʢʠʤʠ ʥʘ ʦʱʫʧʴ ʠ ʧʣʦʩʢʠʤʠ, ʘ  ʢ 

ʢʦʥʮʫ ʰʝʩʪʠʤʝʩʷʯʥʦʛʦ ʣʝʯʝʥʠʷ  ʮʚʝʪ ʛʝʤʘʥʛʠʦʤʳ ʠʟʤʝʥʠʣʩʷ ʥʘ ʨʦʟʦʚʳʡ, ʧʦʷʚʠʣʠʩʴ ʤʝʣʢʠʝ 

ʙʝʣʝʩʦʚʘʪʳʝ ʦʩʪʨʦʚʢʠ ʟʜʦʨʦʚʦʡ ʢʦʞʠ ʧʦ ʧʝʨʠʬʝʨʠʠ ʦʧʫʭʦʣʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʦʙʨʝʣʠ ʤʷʛʢʫʶ 

ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʚ ʢʦʥʮʝ ʚʦʚʩʝ ʠʩʯʝʟʘʣʠ. 

 
ʈʠʩʫʥʦʢ 3.  ʀʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʧʫʭʦʣʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 3 ʧʦʣʥʦʝ ʠʩʯʝʟʥʦʚʝʥʠʝ ʦʧʫʭʦʣʠ ʧʨʦʠʟʦʰʣʦ ʫ 41,8% ʜʝʪʝʡ, 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʫ 47,5% ʠ ʦʩʪʘʣʘʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ð ʚ 10,7% ʩʣʫʯʘʝʚ. 

ʉʣʫʯʘʝʚ ʚʳʨʘʞʝʥʥʦʡ ʛʠʧʦʛʣʠʢʝʤʠʠ, ʛʠʧʦʪʦʥʠʠ ʠ ʙʨʘʜʠʢʘʨʜʠʠ ʟʘ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ʊʘʙʣʠʮʘ 1.  

ɿʅɸʏɽʅʀɽ ʏʉʉ ʋ ɼɽʊɽʁ ɼʆ ʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ N ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

(ʫʜ.ʚ ʤʠʥ.) 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ʫʜ.ʚ ʤʠʥ.) 

ʏʉʉ ʜʦ ʣʝʯʝʥʠʷ 122 111,0Ñ19,0 26,87 

ʏʉʉ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 122 86Ñ4,0 5,66 
 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʏʉʉ ʜʦ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʠʣʦ 111 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ, ʧʦʩʣʝ ʣʝʯʝʥʠʷ 86. 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʦ ʣʝʯʝʥʠʷ ʙʳʣʦ ʚʳʰʝ ʥʘ 21,2 ʪʘʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 

(ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 2.  

ʋʈʆɺɽʅʔ ɻʃʖʂʆɿʓ ɺ ʂʈʆɺʀ ɼʆ ʀ ʇʆʉʃɽ ʃɽʏɽʅʀʗ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ N ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

(ʤʤʦʣʴ/ʣ) 

ʉʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ʤʤʦʣʴ/ʣ) 

ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʜʦ ʣʝʯʝʥʠʷ 122 5,089Ñ0,078 0,857 

ʋʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʧʦʩʣʝ ʣʝʯʝʥʠʷ 122 5,014Ñ0,082 0,908 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ 2 ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ɓ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʘ ʥʝ ʙʳʣʦ. 
 

ɺʳʚʦʜ 

ʊʝʨʘʧʠʷ ɓ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʦʤ (ʧʨʦʧʨʘʥʦʣʦʣʦʤ) ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʙʝʟʦʧʘʩʥʳʡ ʥʝʭʠʨʫʨʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʛʝʤʘʥʛʠʦʤ ʫ ʜʝʪʝʡ. ʋ ʚʩʝʭ 122 ʜʝʪʝʡ ʧʦʩʣʝ 

6 ʤʝʩʷʯʥʦʡ ʪʝʨʘʧʠʠ ʧʨʦʧʨʘʥʦʣʦʣʦʤ ʚ ʜʦʟʝ 3 ʤʛ/ʢʛ/ʩʫʪʢʠ  ʩ ʢʨʘʪʥʦʩʪʴʶ ʧʨʠʝʤʘ 2ï3 ʨʘʟʘ ʚ 

ʜʝʥʴ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʤʝʜʣʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʮʚʝʪʘ, ʫʤʝʥʴʰʝʥʠʝ ʚ ʨʘʟʤʝʨʝ, ʫʧʣʦʱʝʥʠʝ, 

ʨʘʟʤʷʛʯʝʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʨʦʩʪʘ ʛʝʤʘʥʛʠʦʤʳ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʡ ʨʝʛʨʝʩʩʠʠ ʬʦʢʘʣʴʥʳʭ ʠ 

ʩʝʛʤʝʥʪʘʨʥʳʭ ʛʝʤʘʥʛʠʦʤ ʫ ʜʝʪʝʡ. ɺ ʭʦʜʝ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

10,70%

47,50%

41,8%

ɹʝʟ ʠʟʤʝʥʝʥʠʡ

ʋʤʝʥʴʰʝʥʠʝ

ʀʩʯʝʟʥʦʚʝʥʠʝ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 119  

 

ʷʚʣʝʥʠʷ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʧʨʝʧʘʨʘʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʜʘʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʥʜʝʥʮʠʷʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʚ ʤʠʨʝ, ʥʦ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ɿʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ 

ʤʝʩʪʦ ʧʦ ʧʨʠʯʠʥʘʤ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɿʘ 2018 ʛʦʜ ʚʦ ʚʩʝʤ ʤʠʨʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʙʦʣʝʝ 

18 ʤʣʥ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʢʦʤ, ʫʤʝʨʣʠ ʙʦʣʝʝ 9,6 ʤʣʥ ʯʝʣʦʚʝʢ, ʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 43 ʤʣʥ ʯʝʣʦʚʝʢ. ʇʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 ʛʦʜʫ ʯʠʩʣʦ ʥʦʚʳʭ ʩʣʫʯʘʝʚ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 26,4 ʤʣʥ ʚ ʛʦʜ, ʘ ʯʠʩʣʦ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ð ʜʦ 

17 ʤʣʥ. ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʩʪʘʝʪʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʦʩʪ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ 363,0 ʚ 2010 ʛʦʜʫ ʜʦ 425,3 ʚ 2018 ʛʦʜʫ ʥʘ 100 000 

ʥʘʩʝʣʝʥʠʷ. ʇʨʠʯʝʤ, ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ɺ ʂʠʨʛʠʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 83,1 ʚ 2010 

ʛʦʜʫ ʜʦ 90,3 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ʚ 2018 ʛʦʜʫ. ʆʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʏʫʡʩʢʦʡ, 

ʅʘʨʳʥʩʢʦʡ ʠ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʛ. ʆʰ, ʧʦ ʦʩʪʘʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 1 ʤʝʩʪʦ 

ʟʘʥʠʤʘʝʪ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (206), 2 ʤʝʩʪʦ ð ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ (153), ʥʘ 3 ʤʝʩʪʝ ð 

ʨʘʢ ʞʝʣʫʜʢʘ (117). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʥʘ ʢʘʞʜʳʝ 100 ʫʤʝʨʰʠʭ ʦʪ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʙʦʣʴʥʳʭ 10,7 ʥʝ ʩʦʩʪʦʷʣʠ ʥʘ ʫʯʝʪʝ. ʇʦʢʘʟʘʪʝʣʴ 

ʩʤʝʨʪʥʦʩʪʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʥʝʩʢʦʣʴʢʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ, ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʠ ʩʦʩʪʘʚʠʣ ʚ 2018 ʛʦʜʫ 56,3 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ 

(ʚ 2017 ʛʦʜʫ ð 56,4). ʋ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 1 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ð 

605, 2 ʤʝʩʪʦ ð h ʝʡʢʠ ʤʘʪʢʠ (153), 3 ʤʝʩʪʦ ð ʞʝʣʫʜʢʘ (71). ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʦʨʤ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ   ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪ 2-ʝ ʤʝʩʪʦ ʧʦ ʯʘʩʪʦʪʝ ʠ 3-ʝ ʤʝʩʪʦ ʧʦ 

ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʩʢʨʠʥʠʥʛ ʠ ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. 

 

Abstract. The article provides literature data on the trends of malignant neoplasms not only in 

the world but also in the Kyrgyz Republic. Malignant neoplasms are a global problem in public 

health, occupy a leading place for the causes of mortality. In 2018, more than 18 million new cases 

of cancer were diagnosed worldwide, more than 9.6 million people died, and the total number of 

patients increased to 43 million. According to forecasts, by 2030, the number of new cases of cancer 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 121  

 

will increase to 26.4 million per year, and the number of deaths ð up to 17 million. 

The epidemiological situation of cancer remains unfavorable, both in Russia and around the world. 

In the Russian Federation, there is an increase in cancer incidence from 363.0 in 2010 to 425.3 in 

2018 per 100,000 population. Moreover, the growth trend is observed in all regions of the country. 

In the Kyrgyz Republic, the incidence of malignant neoplasms increased from 83.1 in 2010 to 90.3 

per 100,000 of the population in 2018. This indicator is growing in Chui, Naryn and Batken regions, 

as well as in Osh, and in other regions, there is a slight decrease in the indicator. In the structure of 

oncological morbidity, the first place is occupied by breast cancer (206), the second place ð 

cancer of the cervix (153), and the third place ð cancer of the stomach (117). It should be 

noted that in Russia for every 100 patients who died from malignant neoplasms, 10.7 were not 

registered. The mortality rate in the Kyrgyz Republic has somewhat stabilized, both in the republic 

as a whole and in individual regions, and in 2018 amounted to 56.3 per 100,000 of the population 

(56.4 in 2017). In the female population, 1st place is occupied by breast cancer ð 605, 2nd 

place ð by the cervix (153), 3rd place ð by the stomach (71). One of the most common 

forms of malignant neoplasms of the organs of the reproductive system is cervical cancer, which 

takes 2nd place in frequency and 3rd place in mortality from cancer in women. The analysis of 

morbidity and mortality from malignant neoplasms in various countries showed that screening and 

early detection, as well as timely and effective treatment, are necessary to reduce mortality. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʥʢʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʧʨʦʬʠʣʘʢʪʠʢʘ, ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ, ʨʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʩʤʝʨʪʥʦʩʪʴ. 

 

Keywords: morbidity, public health, malignant neoplasms, oncological service, prevention, 

cervical cancer, early diagnosis, mortality. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (ɿʅʆ) ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ 

ʧʦ ʧʨʠʯʠʥʘʤ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʠʨʝ, ʥʦ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ [1, ʩ. 

133]. ʊʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʶʪ ʤʝʜʠʮʠʥʩʢʦʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʢʘ, ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʙʦʣʝʝ 12 ʤʣʥ. ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʠ ʦʢʦʣʦ 6,2 ʤʣʥ ʩʤʝʨʪʝʡ ʦʪ ʥʝʛʦ. ɽʞʝʛʦʜʥʳʡ 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ɿʅʆ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 2%, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʥʘ 0,3ï0,5% ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ [2, c. 5].  

ʀʟʫʯʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʧʨʦʙʣʝʤʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʤʠʨʝ ʠ ʚ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ.  

 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʷʚʠʪʴʩʷ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʩʣʫʞʙʳ, ʨʘʟʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʧʨʦʛʨʘʤʤ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ [3, c. 5; 4, c. 40]. 

ɿʘ 2018 ʛʦʜ ʚʦ ʚʩʝʤ ʤʠʨʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʦ ʙʦʣʝʝ 18 ʤʣʥ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ 

ʨʘʢʦʤ, ʫʤʝʨʣʠ ʙʦʣʝʝ 9,6 ʤʣʥ. ʯʝʣʦʚʝʢ, ʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 43 ʤʣʥ 

ʯʝʣʦʚʝʢ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ ʚʩʝʭ ʩʣʫʯʘʝʚ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʪʨʘʥʳ ɸʟʠʠ ð ʚʦ 

ʤʥʦʛʦʤ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʚʝʪʘ ʧʨʦʞʠʚʘʝʪ 60% ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ. ʇʨʠ ʵʪʦʤ 

ʞʠʪʝʣʠ ɽʚʨʦʧʳ çʦʙʝʩʧʝʯʠʚʘʶʪè 23,4% ʛʣʦʙʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʦʪʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 9% ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ [5, c. 394]. 
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ʇʦ ʧʨʦʛʥʦʟʘʤ, ʢ 2030 ʛ. ʯʠʩʣʦ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫʚʝʣʠʯʠʪʩʷ 

ʜʦ 26,4 ʤʣʥ ʚ ʛʦʜ, ʘ ʯʠʩʣʦ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ ð ʜʦ 17 ʤʣʥ [6, c. 221]. ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ 

ʧʨʠʯʠʥ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʝ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. 

ʊʘʢ, ʚ ʂʠʪʘʝ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 40,8 ʣʝʪ ʚ 1955 ʛ. ʜʦ 71,5 ʣʝʪ ʚ 

2005 ʛ, ʘ ʚ ʀʥʜʠʠ ð ʩ 32 ʣʝʪ ʚ 1947 ʛ. ʜʦ 62 ʣʝʪ ʚ 1997 ʛ. [7, c. 100].  

ʇʦʩʢʦʣʴʢʫ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʠʤʝʥʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ 

ʩʪʨʘʥʳ ʙʫʜʫʪ ʚʥʦʩʠʪʴ ʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʦʥʢʦʣʦʛʠʯʝʩʢʫʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʤʠʨʝ. ɺ 2008 ʛ. ʥʘ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ ʧʨʠʭʦʜʠʣʦʩʴ ʦʢʦʣʦ 56% ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ 64% ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʩʝʨʝʜʠʥʝ 20 ʚʝʢʘ [7, c. 100, 6, c. 222]. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʩʪʘʝʪʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ, ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʦʩʪ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩ 363,0 ʚ 2010 ʛ. ʜʦ 425,3 ʚ 2018 ʛ. ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ. 

ʇʨʠʯʝʤ, ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ [8, c. 12]. 

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʅ. ɸ. ʍʚʘʣʝʚʦʡ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ɿʅʆ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʉʨʝʜʥʝʨʦʩʩʠʡʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʦʣʴʰʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 15ï17%. 

ʇʨʠʨʦʩʪ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʩʦʩʪʘʚʠʣ 18%. ʊʦ ʝʩʪʴ, ʧʨʠʤʝʨʥʦ ʥʘ 1,5% ʚ ʛʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʯʠʩʣʦ ʟʘʙʦʣʝʚʰʠʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ [9, c. 206]. 

ɺ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2014 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 3 012 ʥʦʚʳʭ ʩʣʫʯʘʝʚ ɿʅʆ, ʯʪʦ ʥʘ 8,9% 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 2013 ʛ. ð 2 767 (ʚ 2010 ʛ. ð 2 578). ʀʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ɿʅʆ ʫʚʝʣʠʯʠʣʩʷ ʩ 299,53 ʚ 2010 ʛ. ʜʦ 371,59 ʥʘ 100 000 ʚ 2014 ʛ., ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʡ 

(ʤʠʨʦʚʦʡ ʩʪʘʥʜʘʨʪ) ð ʩ 221,74 ʜʦ 249,91 ʥʘ 100 000 [10, c. 6].  

ɽ. ɺ. ʊʨʫʙʥʠʢʦʚʦʡ ʠ ʩʦʘʚʪ. (2018) ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʜʠʘʮʠʝʡ ʨʘʡʦʥʘʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 

ʧʝʨʠʦʜ 2006-2016 ʛʛ. ʋʨʦʚʝʥʴ ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ ʚʳʨʦʩ ʥʘ 

35,6%. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʝʪ 3,1%. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʤ 

ʚʦʟʨʘʩʪʘʥʠʝʤ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʳʷʚʣʝʥ ʚ 2016 ʛ. ð ʚʳʰʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 13,4%. ʉʦʛʣʘʩʥʦ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ 

ʚʦʟʨʘʩʪʘʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʴ ʫ ʥʘʩʝʣʝʥʠʷ 

ʛ. ʂʫʨʩʢʘ ʚ 2006ï2016 ʛʛ. ʧʦʚʩrʠʣʩʷ ʥʘ 28,1%. ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʚ ʨʘʡʦʥʘʭ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʨʘʜʠʘʮʠʦʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛ. ʂʫʨʩʢʦʤ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʨʘʜʠʘʮʠʦʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʥʦ ʠ 

ʩʪʘʨʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʝʤ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʦʚʳʤʠ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʧʨʦʛʥʦʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2025 ʛ. ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ 

ʜʦʩʪʠʛʥʝʪ ʫʨʦʚʥʷ 58,2 ʯʝʣ. ʥʘ 10 000 ʥʘʩʝʣʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2016 ʛ. ʧʦʚʳʩʠʪʩʷ ʥʘ 33,4% 

[11]. 

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɿʅʆ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 83,1 ʚ 2010 ʛ. ʜʦ 90,3 ʥʘ 

100 000 ʥʘʩʝʣʝʥʠʷ ʚ 2018 ʛ. ʇʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ, ʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʠ 

ʩʦʩʪʘʚʠʣ ʚ 2016 ʛ. ð 897 ʥʘ 10 ʪʳʩ ʥʘʩʝʣʝʥʠʷ (), 2017 ʛ. ð 892 ʠ ʚ 2018 ʛ. ð 903. 

ʆʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʏʫʡʩʢʦʡ, ʅʘʨʳʥʩʢʦʡ ʠ ɹʘʪʢʝʥʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ 

ʛ. ʆʰ.  ʇʦ ʦʩʪʘʣʴʥʳʤ ʨʝʛʠʦʥʘʤ ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɺ 

ʩʪʨʫʢʪʫʨʝ ɿʅʆ 1 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ð 206, 2 ʤʝʩʪʦ ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ 

ð 153, ʥʘ 3 ʤʝʩʪʝ ʨʘʢ ʞʝʣʫʜʢʘ ð 117, ʥʘ 4 ʤʝʩʪʝ ð ʨʘʢ ʣʝʛʢʦʛʦ (81). ɺ ʜʠʥʘʤʠʢʝ 
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ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʨʘʢʝ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʞʝʣʫʜʢʘ, ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʂʈ, 

ʪʘʢ ʠ ʧʦ ʝʝ ʨʝʛʠʦʥʘʤ [12, c. 3, c. 6]. 

ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɿʅʆ ʢʦʣʝʙʣʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʚ ʩʨʝʜʥʝʤ 

ʦʪ 68 ʜʦ 71 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʴ ʦʙʱʝʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʩ 1998 ʛ. 

ʧʦ 2008 ʛ. ð 661,8, ʩʨʝʜʠ ʜʝʪʝʡ ð 98,6, ʧʦʜʨʦʩʪʢʦʚ ð 206,2 ʠ ʚʟʨʦʩʣʳʭ ð 1057,4 ʥʘ 100 000 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. ʇʦʢʘʟʘʪʝʣʴ ʧʝʨʚʠʯʥʦʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ 

ʨʝʩʧʫʙʣʠʢʝ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʩ 1998 ʛ. ʧʦ 2008 ʛʦʜʳ ʩʦʩʪʘʚʣʷʝʪ ʩʨʝʜʠ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ 

199,0, ʩʨʝʜʠ ʜʝʪʝʡ 43,4, ʩʨʝʜʠ ʧʦʜʨʦʩʪʢʦʚ 99,3 ʠ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ 306,4 ʥʘ 100 000 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ. ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʚʦʟʨʘʩʪʘʝʪ ʩ ʚʦʟʨʘʩʪʦʤ ʚ 10 ʨʘʟ. ɿʘ ʧʝʨʠʦʜ ʩ 1998 ʧʦ 2009 ʛ. ʫʨʦʚʝʥʴ ʦʙʱʝʡ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʥʠʟʠʣʩʷ ʥʘ 44%, ʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ 

ʦʩʪʘʣʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ [13, c. 84]. 

ɺ 2018 ʛʦʜʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 23396 ʧʘʮʠʝʥʪʦʚ ʩʦ ɿʅʆ ʩ 

ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʠʘʛʥʦʟʦʤ, ʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2019 ʛ. ʥʘ 

ʜʠʩʧʘʥʩʝʨʥʦʤ ʫʯʝʪʝ ʩʦʩʪʦʷʪ 96575 ʧʘʮʠʝʥʪʦʚ. ʀʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʥʘ 

100 000 ʥʘʩʝʣʝʥʠʷ) ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʩʦʩʪʘʚʠʣ 71,0. ɺ ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2019 ʛ. 1 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ ð 

10,2 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ, 2  ʤʝʩʪʦ ð ʨʘʢ ʞʝʣʫʜʢʘ (5,7), 3 ʤʝʩʪʦ ð ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ (5,0), 4 

ʤʝʩʪʦ ð ʨʘʢ ʣʝʛʢʦʛʦ (4,3) ʠ 5 ʤʝʩʪʦ ð ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʣʠʤʬʦʤʳ (4,1). ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ 

ʚʳʟʳʚʘʝʪ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟ ʠ 

ʰʝʡʢʠ ʤʘʪʢʠ, ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠ ʛʝʤʦʙʣʘʩʪʦʟʦʚ [14].  

ʊʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ɿʅʆ ʭʘʨʘʢʪʝʨʥʘ ʠ ʜʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʊʘʢ, 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ɿʅʆ ʚ 2010 ʛ. ʩʦʩʪʘʚʠʣʘ 181,2%, ʘ ʚ 2015 ʛ. 207,7%. ʉʤʝʨʪʥʦʩʪʴ ʦʪ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʩʥʠʟʠʣʘʩʴ ʩ 103,9 ʜʦ 89,8,0%, ʠ 

ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʉʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʩʤʝʨʪʥʦʩʪʠ 

ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʫʣʫʯʰʝʥʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ 2015 ʛ. ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʠ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ 

(12,1%), ʨʘʢ ʢʦʞʠ (10,9%), ʨʘʢ ʣʝʛʢʦʛʦ (10,7%), ʨʘʢ ʞʝʣʫʜʢʘ (8,2%) ʠ ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ (5,1%) 

[3, c. 4]. 

ʆʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠʯʠʥʷʶʪ ʩʝʨʴʝʟʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʨʦʥ 

ʦʙʱʝʩʪʚʫ, ʫʥʦʩʷ ʪʳʩʷʯʠ ʞʠʟʥʝʡ ʣʶʜʝʡ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ɿʅʆ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ, ʘ ʩʨʝʜʠ 

ʧʨʠʯʠʥ ʚʳʭʦʜʘ ʥʘ ʠʥʚʘʣʠʜʥʦʩʪʴ ʚ ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ. ʇʨʠ ʩʦʚʨʝʤʝʥʥʳʭ ʫʨʦʚʥʷʭ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚ 

ʈʦʩʩʠʠ ʢʘʞʜʳʡ ʨʦʜʠʚʰʠʡʩʷ ʧʦʩʣʝ 1992 ʛ. ʠʤʝʝʪ 1 ʠʟ 6 ʰʘʥʩʦʚ ʟʘʙʦʣʝʪʴ ʨʘʢʦʤ ʠ ʙʦʣʝʝ 1 ʠʟ 7 

ʰʘʥʩʦʚ ʫʤʝʨʝʪʴ ʦʪ ʥʝʛʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʨʝʜʩʪʦʷʱʝʡ ʞʠʟʥʠ. ɺ ʉʐɸ ʠ ʗʧʦʥʠʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʳʰʝ, ʯʝʤ ʚ ʈʦʩʩʠʠ, ʥʦ ʧʦʢʘʟʘʪʝʣʠ 

ʩʤʝʨʪʥʦʩʪʠ ʧʨʠ ʵʪʦʤ ʦʜʠʥʘʢʦʚʳʝ. ʇʨʠʯʝʤ ʚ ʉʐɸ ʣʠʰʴ 18% ʟʘʙʦʣʝʚʰʠʭ ʫʤʠʨʘʝʪ ʥʘ ʧʝʨʚʦʤ 

ʛʦʜʫ ʞʠʟʥʠ ʧʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ð ʦʢʦʣʦ 30% 

[15, c. 86]. 

ʇʦ ʜʘʥʥʳʤ ʄʦʩʢʦʚʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ  ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ 

ʇ. ɸ. ɻʝʨʮʝʥʘ ʚ 2018 ʛ. ʦʪ ɿʅʆ ʚ ʈʦʩʩʠʠ ʫʤʝʨʣʠ 29 152 ʙʦʣʴʥʳʭ, ʥʝ ʩʦʩʪʦʷʚʰʠʭ ʥʘ ʫʯʝʪʝ ʚ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʈʦʩʩʠʠ (2017 ʛ. ð 26 506; 2016 ʛ. ð 26 864; 2015 ʛ. ð 26 048; 

2005 ʛ. ð 13 670), ʪ. ʝ. ʥʘ ʢʘʞʜʳʝ 100 ʫʤʝʨʰʠʭ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʙʦʣʴʥʳʭ 10,7 ʥʝ ʩʦʩʪʦʷʣʠ ʥʘ ʫʯʝʪʝ (ʧʦ ʨʝʛʠʦʥʘʤ ʚʘʨʴʠʨʫʝʪ ʦʪ 0 ʜʦ 22,8). ʀʟ ʥʠʭ ʜʠʘʛʥʦʟ ʙʳʣ 
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ʫʩʪʘʥʦʚʣʝʥ ʧʦʩʤʝʨʪʥʦ ʫ 5,2 ʙʦʣʴʥʳʭ ʥʘ 100 ʙʦʣʴʥʳʭ ʩ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʜʠʘʛʥʦʟʦʤ (ʚʘʨʴʠʨʫʝʪ ʧʦ ʨʝʛʠʦʥʘʤ ʦʪ 0 ʜʦ 13,9) [16, c. 6].  

ʇʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʂʈ ʩʦʩʪʘʚʠʣ ʚ 2018 ʛʦʜʫ 56,3 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ (ʚ 2017 ʛ. 

ð 56,4 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ). ɺ ʜʠʥʘʤʠʢʝ ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʢʘʢ ʚ 

ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʤ ʨʝʛʠʦʥʘʤ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩʨʝʜʠ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʨʘʢ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (605 ), 2 

ʤʝʩʪʦ ð ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ (153 ), 3 ʤʝʩʪʦ ð ʨʘʢ ʞʝʣʫʜʢʘ (71) , 4 ʤʝʩʪʦ ð ʨʘʢ ʪʝʣʘ 

ʤʘʪʢʠ  (62) [12, c. 6]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʙʦʣʝʟʥʝʡ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (63,8%) ʠ 

ʩʦʩʪʘʚʣʷʝʪ 9,6%. ɽʞʝʛʦʜʥʦ ʦʪ ɿʅʆ ʫʤʠʨʘʝʪ ʦʢʦʣʦ 12000 ʙʦʣʴʥʳʭ, ʠʟ ʢʦʪʦʨʳʭ 66,6% 

ʩʦʩʪʘʚʣʷʶʪ ʣʠʮʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ 2018 ʛʦʜʫ ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ 

ʦʪ ɿʅʆ ʩʦʩʪʘʚʠʣ 41,1 ʥʘ 100 ʪʳʩ. ʥʘʩʝʣʝʥʠʷ (ʚ 2010 ʛ. ð 34,5). ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʩʤʝʨʪʥʦʩʪʠ ʦʥʢʦʙʦʣʴʥʳʭ ʙʳʣʠ ʨʘʢ ʣʝʛʢʦʛʦ, ʧʠʱʝʚʦʜʘ, ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ, ʤʦʣʦʯʥʳʭ ʞʝʣʝʟ ʠ 

ʦʨʛʘʥʦʚ ʛʝʥʠʪʘʣʠʡ ʞʝʥʱʠʥ [14].  

ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ɿʅʆ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʧʦʟʚʦʣʷʶʪ ʦʙʦʩʥʦʚʘʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʦʨʴʙʫ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ [17, c. 67]. 

ʇʨʦʙʣʝʤʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʞʝʥʩʢʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʜʦʣʞʘʝʪ 

ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʟʥʘʯʠʤʦʡ ʜʠʥʘʤʠʢʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʝʪʢʦʡ ʪʝʥʜʝʥʮʠʝʡ ʦʤʦʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ 

ʢʦʥʪʠʥʛʝʥʪʘ ʙʦʣʴʥʳʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʴʥʳʡ ʚʝʩ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʢʘ ʦʩʥʦʚʥʳʭ ʣʦʢʘʣʠʟʘʮʠʡ (ʨʘʢ 

ʰʝʡʢʠ ʤʘʪʢʠ, ʵʥʜʦʤʝʪʨʠʷ ʠ ʷʠʯʥʠʢʦʚ) ʩʦʩʪʘʚʣʷʝʪ 45,5% ʚ ʩʪʨʫʢʪʫʨʝ ɿʅʆ ʦʨʛʘʥʦʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʪʣʠʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʦʥʢʦʛʠʥʝʢʦʣʦʛʠʠ ð ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ ʠ ʩʦʭʨʘʥʝʥʠʝ ʫ ʥʠʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ [18, c. 8]. 

ʈʘʢ ʰʝʡʢʠ ʤʘʪʢʠ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʬʦʨʤ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʟʘʥʠʤʘʝʪ 

2 ʤʝʩʪʦ ʧʦ ʯʘʩʪʦʪʝ ʠ 3 ʤʝʩʪʦ ʧʦ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʝʥʱʠʥ. ʇʦ 

ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʢʘ ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

555100 ʥʦʚʳʭ ʩʣʫʯʘʝʚ, ʠ 309800 ʞʝʥʱʠʥ ʫʤʠʨʘʶʪ ʦʪ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ [19, c. 69].  

ɺ ʈʦʩʩʠʠ ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ ʚ 2010 ʛ. ʩʦʩʪʘʚʠʣ 5,7% ʠ 4,8% ʚ 2018 ʛ. [16, c. 5]. ɺ. ʆ. 

ɽʣʴʥʠʢʦʚʦʡ ʠ ʩʦʘʚʪ. (2012) ʚʳʷʚʣʝʥ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʰʝʡʢʠ ʤʘʪʢʠ ʩ 20,28 ʥʘ 100 

000 ʥʘʩʝʣʝʥʠʷ ʚ 2005 ʛ. ʜʦ 21,62 ʥʘ 100 000 ʥʘʩʝʣʝʥʠʷ ʚ 2009 ʛ. ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʰʝʡʢʠ ʤʘʪʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʚ 30ï59 ʣʝʪ 

[20, c. 19]. 

ʊʘʢ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ 

ʤʘʣʠʛʥʠʟʘʮʠʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ [21, c. 61].  

ʇʨʠʟʥʘʢʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘ ʬʦʥʝ ʠʟʤʝʥʝʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʣʷ ʧʦʷʚʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʦʪ 7 ʜʦ 12 ʣʝʪ, ʯʘʩʪʦʪʘ ʧʝʨʝʭʦʜʘ CIN 

ʚ ʨʘʢ in situ ʚʘʨʴʠʨʫʝʪ ʦʪ 40 ʜʦ 64% [22, c. 130; 23, c. 28; 21, c. 288].  

ʇʦ ʜʘʥʥʳʤ ɸ. ɼ. ʂʘʧʨʠʥʘ ʠ ʩʦʘʚʪ. (2016) ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʠʟʫʯʝʥʥʳʝ ʘʩʧʝʢʪʳ ʵʪʠʦʣʦʛʠʠ ʠ ʧʘʪʦʛʝʥʝʟʘ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ, ʚ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫ ʞʝʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ ʟʘʥʠʤʘʝʪ 6-ʝ ʤʝʩʪʦ ʠ ʩʦʩʪʘʚʣʷʝʪ 5,1%. ɺ ʧʝʨʠʦʜ ʩ 2006 ʛ. ʧʦ 

2016 ʛ. ʚ ʈʦʩʩʠʠ ʘʙʩʦʣʶʪʥʦʝ ʯʠʩʣʦ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʠʘʛʥʦʟʦʚ 
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ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʰʝʡʢʠ ʤʘʪʢʠ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 12 814 ʜʦ  16 917 ʥʦʚʳʭ 

ʩʣʫʯʘʝʚ, ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʤʝʨʪʴʶ ʧʘʮʠʝʥʪʢʠ [18, c. 7].  

ʉʦʛʣʘʩʥʦ  ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ɽ. ɸ. ɻʫʩʴʢʦʚʦʡ ʠ ʩʦʘʚʪ. (2015) ʠʟ 1048 ʙʦʣʴʥʳʭ ʨʘʢʦʤ 

ʰʝʡʢʠ ʤʘʪʢʠ ʨʝʮʠʜʠʚ ʚʦʟʥʠʢ ʫ 236 ʞʝʥʱʠʥ (22,5%). ʈʝʮʠʜʠʚʳ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ ʯʘʱʝ 

ʚʦʟʥʠʢʘʣʠ ʫ ʞʝʥʱʠʥ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʦʪ 40 ʜʦ 49 (24,8%) ʠ ʦʪ 50 ʜʦ 59 (25,2%) ʣʝʪ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʮʠʜʠʚʘ ʦʧʫʭʦʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʤʦʤʝʥʪ ʧʝʨʚʠʯʥʦʛʦ ʦʙʨʘʱʝʥʠʷ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʦʚ ʧʨʠ IV (43,5%) ʠ III (29,1%) ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʞʝ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʨʝʮʠʜʠʚʳ ʧʨʠ II (21,3%) ʠ I (8,3%) ʩʪʘʜʠʠ. ʉ ʥʘʠʙʦʣʴʰʝʡ ʯʘʩʪʦʪʦʡ 

ʨʝʮʠʜʠʚʳ ʚʦʟʥʠʢʘʣʠ ʫ ʙʦʣʴʥʳʭ ʩ ʥʠʟʢʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʨʘʢʦʤ (42,8%) ʠ ʩ 

ʘʜʝʥʦʢʘʨʮʠʥʦʤʦʡ ʰʝʡʢʠ ʤʘʪʢʠ (33,6%), ʘ ʪʘʢʞʝ ʩ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʬʦʨʤʘʤʠ ʨʦʩʪʘ ʧʝʨʚʠʯʥʦʡ ʦʧʫʭʦʣʠ: ʩ ʢʨʘʪʝʨʦʦʙʨʘʟʥʦʡ ʬʦʨʤʦʡ ʨʦʩʪʘ ð ʚ 44,6%, ʩ 

ʵʥʜʦʬʠʪʥʦʡ ð ʚ 26,5% ʠ ʧʨʠ ʩʤʝʰʘʥʥʦʤ ʨʦʩʪʝ ð ʚ 28,9% ʥʘʙʣʶʜʝʥʠʡ. ɺ ʮʝʣʦʤ, ʘʚʪʦʨʘʤʠ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʦ ʩʨʦʢʘʤʠ ʠ 

ʯʘʩʪʦʪʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʮʠʜʠʚʦʚ ʨʘʢʘ ʰʝʡʢʠ ʤʘʪʢʠ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʭʘʨʘʢʪʝʨ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʣʝʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ 

ʦʧʫʭʦʣʠ ʰʝʡʢʠ ʤʘʪʢʠ, ʯʪʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʨʝʮʠʜʠʚʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʝʛʦ ʚʳʷʚʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʳʤ 

ʣʝʯʝʥʠʝʤ [24, c. 87]. 

ɺ ʂʠʨʛʠʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʫ ʞʝʥʱʠʥ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ ʤʝʩʪʦ (15,3%000) ʧʦʩʣʝ  ʨʘʢʘ ʤʦʣʦʯʥʦʡ ʞʝʣʝʟʳ (206) [12, c. 9]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʨʦʩʪʦʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʨʘʢʦʤ ʰʝʡʢʠ 

ʤʘʪʢʠ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ çʦʤʦʣʦʞʝʥʠʝʤè, ʪʦ ʝʩʪʴ ʢʘʞʜʳʡ ʧʷʪʳʡ ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ ʦʪ 15 ʜʦ 39 ʣʝʪ, ʘ 42,4% ʚʳʷʚʣʝʥʥʳʭ CIN II ð CIN III 

ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʨʘʥʥʠʡ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʚʦʟʨʘʩʪ ð ʜʦ 35 ʣʝʪ [25, c. 63].  

ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʣʠʩʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʩʤʝʨʪʠ ʦʪ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 

ʚ ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʦʤ, ʪʨʫʜʦʩʧʦʩʦʙʥʦʤ ʚʦʟʨʘʩʪʝ 30ï39, 40ï49, 50ï59 ʣʝʪ [26, c. 47]. 

ʆʩʥʦʚʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠʭ ʚʳʷʚʣʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʮʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʢʦʙʘ ʩ ʰʝʡʢʠ ʤʘʪʢʠ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 55ï65%, 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ð 65ï70%), ʨʘʩʰʠʨʝʥʥʘʷ ʢʦʣʴʧʦʩʢʦʧʠʷ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 60ï80%, 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ 40ï50%) [22, c. 130;  23, c. 288; 27, c. 600; 28, c. 12; 29, c. 6]. 

ʈʷʜ ʫʯʝʥʳʭ (2018) ʨʝʢʦʤʝʥʜʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʩʢʨʠʥʠʥʛʦʚʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʚ ʞʝʥʩʢʠʭ 

ʢʦʥʩʫʣʴʪʘʮʠʷʭ ʠ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʮʠʦʥʘʨʘʭ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ 

ʧʨʦʚʦʜʠʪʴ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ, ʫʣʫʯʰʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ ʰʝʡʢʠ ʤʘʪʢʠ, 

ʠʩʢʣʶʯʠʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʠ ʧʦʣʫʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ. ʋʩʪʘʥʦʚʣʝʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (95%) ʚ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ 

ʰʝʡʢʠ ʤʘʪʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʚʦʩʭʦʜʠʪ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠ ʮʠʪʦʣʦʛʠʯʝʩʢʦʤ (67%) ʠ 

ʢʦʣʴʧʦʩʢʦʧʠʯʝʩʢʦʤ (63%) ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʪʦʯʥʦʩʪʴ ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʦʩʪʘʚʠʣʘ 90%, ʩʧʝʮʠʬʠʯʥʦʩʪʴ ð 92% [30, c. 80]. ʅʝʩʤʦʪʨʷ 

ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʯʘʩʪʦʪʘ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʨʘʢʘ ʥʝ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ   ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʟʘʧʫʱʝʥʥʦʩʪʴ ɿʅʆ ʦʨʛʘʥʦʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʞʝʥʱʠʥ ʄ. ʍ. ʆʟʠʝʚʘ (2003) ʨʘʟʨʘʙʦʪʘʣʘ ʦʮʝʥʦʯʥʦï
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ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʪʘʙʣʠʮʫ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʧʦʢʘʟʘʪʝʣʴ ʟʘʧʫʱʝʥʥʦʩʪʠ 

[31, c. 4]. 

ɹʦʣʝʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʨʝʛʠʩʪʨʘ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ ʩʦ ɿʅʆ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʣʝʯʝʥʠʠ ʠ ʠʩʢʣʶʯʠʪ çʜʫʙʣʠʨʦʚʘʥʠʝè ʙʦʣʴʥʳʭ 

ʚ ʩʠʩʪʝʤʝ ʠ ʚʳʙʳʚʘʥʠʝ ʠʟ ʥʘʙʣʶʜʝʥʠʷ [32, c. 5].  

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʵʪʘʧʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ 

ʮʝʣʴʶ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʦʥʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʛʦ 

ʣʝʯʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʣʝʯʝʥʠʷ, 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ.  
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IMMUNOGENETIC INDICATORS AS MARKERS OF AGGRESSIVE FLOW AND 

EFFICIENCY OF BASIC THERAPY IN RHEUMATOID ARTHRITIS IN CHILDREN  

 

ÉSaatova G., Dr. habil., National Center for Maternal and Child Health, Bishkek, Kyrgyzstan 

ÉMaimerova G., Dr. habil., National Center for Maternal and Child Health, Bishkek, Kyrgyzstan  

ÉGanieva A., National Center for Maternal and Child Health, Bishkek, Kyrgyzstan 
 

ɸʥʥʦʪʘʮʠʷ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʶʚʝʥʠʣʴʥʦʛʦ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ ʚ ʢʳʨʛʳʟʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʫ 

30 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ 67 ʙʦʣʴʥʳʭ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 16 ʣʝʪ. ʇʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ 

ʨʦʟʝʪʢʦʦʙʨʘʟʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʩʚʷʟʠ ʧʨʠ ʩʠʩʪʝʤʥʦʡ ʬʦʨʤʝ ʶʚʝʥʠʣʴʥʦʛʦ 

ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ ʩ ʘʥʪʠʛʝʥʘʤʠ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦ ʩʠʩʪʝʤʝ HLA Cw5, B12, ʠ 

ʘʥʪʠʛʝʥʦʚ B15, A2, A9 ð ʩ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ, ʨʘʥʥʠʤ ʨʘʟʚʠʪʠʝʤ ʢʦʩʪʥʦ-

ʭʨʷʱʝʚʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ɺ ʧʝʨʚʳʝ 6 ʤʝʩʷʮʝʚ ʙʦʣʝʟʥʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʘʛʨʝʩʩʠʚʥʦʡ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ. 

 

Abstract. The immunological and immunogenetic features of juvenile rheumatoid arthritis in 

the Kyrgyz population are studied for the first time. The study was conducted in 30 healthy children 

and 67 patients aged 3 to 16 years. The method of rosette formation was used. Associative links 

were established in the systemic form of juvenile rheumatoid arthritis with histocompatibility 

antigens in the HLA Cw5, B12 system, and the B15, A2, A9 antigens with high activity of the 

process, early development of bone and cartilage destruction and functional impairments. In the 

first 6 months of disease, it recommended the appointment of an aggressive baseline therapy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʁ ʚʝʥʠʣʴʥʳʡ ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ʘʥʪʠʛʝʥʳ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ, 

HLA ʘʥʪʠʛʝʥ, ʠʤʤʫʥʠʪʝʪ. 
 

Keywords: juvenile rheumatoid arthritis, histocompatibility antigens, HLA antigen, immunity. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʢʣʝʪʦʯʥʦʦʧʦʩʨʝʜʦʚʘʥʥʳʭ 

ʨʝʘʢʮʠʡ ʠ ʠʭ ʨʦʣʠ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ ʶʚʝʥʠʣʴʥʦʛʦ ʨʝʚʤʘʪʦʠʜʥʦʛʦ ʘʨʪʨʠʪʘ 

(ʖʈɸ) [1ï2]. ʅʘ ʩʝʛʦʜʥʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʊ-ʢʣʝʪʦʯʥʦʡ ʘʢʪʠʚʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ HLA-ʘʣʣʝʣʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʘ ʊ-ʢʣʝʪʦʯʥʦʛʦ 

ʠʤʤʫʥʠʪʝʪʘ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʛʝʥʦʚ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʫ 

ʙʦʣʴʥʳʭ ʖʈɸ, ʪ. ʢ. ʚʳʷʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʚʘʨʠʘʥʪʦʚ ʪʝʯʝʥʠʷ 

ʧʦʟʚʦʣʠʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʩʭʦʜ ʖʈɸ, ʨʝʰʠʪʴ ʚʦʧʨʦʩʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ [3ï4]. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʠʪʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʖʈɸ ʚ ʢʳʨʛʳʟʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʫ 30 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ 67 ʙʦʣʴʥʳʭ ʖʈɸ 

ʚ ʚʦʟʨʘʩʪʝ ʦʪ 3 ʜʦ 16 ʣʝʪ. ʉʨʝʜʠ ʙʦʣʴʥʳʭ ʜʝʪʝʡ 51 ʨʝʙʝʥʦʢ ʩʪʨʘʜʘʣ ʩʫʩʪʘʚʥʦʡ ʠ 16 ʩʫʩʪʘʚʥʦ-

ʚʠʩʮʝʨʘʣʴʥʦʡ ʬʦʨʤʦʡ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʠʘʛʥʦʟ ʖʈɸ ʚʝʨʠʬʠʮʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʥʠʢʦ-

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʨʝʥʪʛʝʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʢʨʠʪʝʨʠʷʤʠ 

ʜʠʘʛʥʦʩʪʠʢʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʨʦʟʝʪʢʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʪʢʘʥʝʚʦʛʦ ʪʠʧʠʨʦʚʘʥʠʷ 

ʘʥʪʠʛʝʥʦʚ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ HLA A, B ʠ C ʣʦʢʫʩʦʚ ʫ 149 ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʂʠʨʛʠʟʩʢʦʡ 

ʧʦʧʫʣʷʮʠʠ ʠ 67 ʙʦʣʴʥʳʤ ʖʈɸ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʠ ʨʝʚʤʘʪʦʠʜʥʦʤ ʘʨʪʨʠʪʝ (ʈɸ) ʫ ʜʝʪʝʡ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʊ-

ʣʠʤʬʦʮʠʪʦʚ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ [5]. ɺʳʷʚʣʝʥ ʜʠʩʙʘʣʘʥʩ ʚ ʩʠʩʪʝʤʝ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʭ 

ʢʣʝʪʦʢ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʜʝʬʠʮʠʪʝ ʊ-ʭʝʣʧʝʨʦʚ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʩʫʧʨʝʩʩʦʨʥʳʭ ʢʣʝʪʦʢ. ʉʥʠʞʝʥʠʝ ʯʠʩʣʘ ʊ-ʭʝʣʧʝʨʦʚ ʦʪʤʝʯʘʣʦʩʴ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʙʦʣʴʥʳʭ ʠ 

ʤʘʣʦ ʟʘʚʠʩʝʣʦ ʦʪ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʚʳʷʚʣʝʥʦ ʫ ʥʘʠʙʦʣʝʝ ʪʷʞʝʣʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ ʙʦʣʴʥʳʭ: ʧʨʠ 

ʩʫʩʪʘʚʥʦ-ʚʠʩʮʝʨʘʣʴʥʦʡ ʠ ʩʫʩʪʘʚʥʦʡ ʬʦʨʤʘʭ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʩʫʩʪʘʚʦʚ ʠ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ, ʚʦʟʤʦʞʥʦ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʜʝʬʠʮʠʪʦʤ ʢʣʝʪʦʢ ð ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʥʦ ʠ ʜʝʬʠʮʠʪʦʤ 

ʠʥʜʫʮʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʊ-ʭʝʣʧʝʨʦʚ, ʘ ʪʘʢʞʝ ʙʣʦʢʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ ʎʀʂ [6]. 
 

 
 

 

ʈʠʩʫʥʦʢ 1. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʫ ʙʦʣʴʥʳʭ ʖʈɸ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʙʦʣʝʟʥʠ. 

 

ʇʨʠ ʖʈɸ ʫʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʛʝʥʦʚ 

ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ HLA Cw5, B12, B16, ʯʝʤ ʚ ʧʦʧʫʣʷʮʠʠ. ɺʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʠʩʢʘ 

(RR) ʦʪʨʘʞʘʶʱʘʷ ʩʠʣʫ ʘʩʩʦʮʠʘʮʠʠ ʩʦʩʪʘʚʠʣʘ 19,5; 2,9; 2,8 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʚʳʩʦʢʦʤ 

ʘʪʨʠʙʫʪʠʚʥʦʤ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʨʠʩʢʝ) (s) ʜʣʷ Cw5 (+56,15). ʆʙʥʘʨʫʞʝʥʠʝ ʘʥʪʠʛʝʥʦʚ Cw5, 

ɺ12, ɺ16 ʫ ʙʦʣʴʥʳʭ ʖʈɸ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩ ʚʳʩʦʢʠʤ ʉʆʕ, ʉʈɹ, ʩʝʨʦʧʦʟʠʪʠʚʥʦʩʪʴʶ. ɹʳʣʘ 

ʚʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ʩʠʩʪʝʤʥʦʡ ʬʦʨʤʳ ʖʈɸ ʩ ʘʥʪʠʛʝʥʘʤʠ Cw5, B12, ʠ 
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ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ʘʥʪʠʛʝʥʦʚ B15, A2, A9 ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ, ʨʘʥʥʠʤ ʨʘʟʚʠʪʠʝʤ 

ʢʦʩʪʥʦ-ʭʨʷʱʝʚʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ.  

 

 

 
ʈʠʩʫʥʦʢ 2. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʩʫʙʧʦʧʫʣʷʮʠʡ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʫ ʙʦʣʴʥʳʭ ʖʈɸ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

 

 
 

ʈʠʩʫʥʦʢ 3. ʏʘʩʪʦʪʘ ʦʙʥʘʨʫʞʝʥʠʷ HLA ʘʥʪʠʛʝʥʦʚ ʫ ʙʦʣʴʥʳʭ ʖʈɸ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʜʦʨʦʚʦʡ 

ʢʳʨʛʳʟʩʢʦʡ ʧʦʧʫʣʷʮʠʝʡ. 

 

 
ʈʠʩʫʥʦʢ 4. ʉʠʣʘ ʘʩʩʦʮʠʘʮʠʠ HLA ʘʥʪʠʛʝʥʦʚ ʫ ʙʦʣʴʥʳʭ ʖʈɸ (OR). 
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ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʜʚʠʛʠ ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʙʦʣʝʟʥʴ-ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʖʈɸ [7ï8].  

ʉʪʨʘʪʝʛʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʡ ʪʝʨʘʧʠʠ ʩ ʨʝʛʫʣʷʨʥʦʡ ʩʤʝʥʦʡ ʙʘʟʠʩʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʪʦʩʪʘʪʠʢʦʚ (ʤʝʪʦʪʨʝʢʩʘʪ, ʮʠʢʣʦʩʧʦʨʠʥ ɸ) ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʪʨʘʞʘʣʘʩʴ  ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ  ʜʠʩʙʘʣʘʥʩʘ ʠʤʤʫʥʦʨʝʛʫʣʷʪʦʨʥʳʭ ʢʣʝʪʦʢ (ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʩʫʧʨʝʩʦʨʥʦʡ ʠ ʭʝʣʧʝʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ), ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʈɸ ʠ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ.  

 

ɺʳʚʦʜʳ 

ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʩʫʧʨʝʩʩʦʨʥʦʡ ʠ ʭʝʣʧʝʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ ʎʀʂ ʷʚʣʷʶʪʩʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʪʷʞʝʩʪʠ ʖʈɸ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʫ ʙʦʣʴʥʳʭ ʩʠʩʪʝʤʥʦʡ ʬʦʨʤʦʡ ʖʈɸ ʂʠʨʛʠʟʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʩʚʷʟʝʡ ʩ ʘʥʪʠʛʝʥʘʤʠ ʛʠʩʪʦʩʦʚʤʝʩʪʠʤʦʩʪʠ ʧʦ ʩʠʩʪʝʤʝ HLA Cw5, B12, ʠ 

ʢʦʨʨʝʣʷʪʠʚʥʘʷ ʩʚʷʟʴ ʘʥʪʠʛʝʥʦʚ B15, A2, A9 ʩ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ, ʨʘʥʥʠʤ 

ʨʘʟʚʠʪʠʝʤ ʢʦʩʪʥʦïʭʨʷʱʝʚʦʡ ʜʝʩʪʨʫʢʮʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʠʤʤʫʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʧʨʦʛʥʦʟʘ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʢʣʠʥʠʯʝʩʢʠʭ, ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʤʤʫʥʦʛʝʥʝʪʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʪʝʯʝʥʠʷ ʖʈɸ ʚ ʧʝʨʚʳʝ 6 ʤʝʩʷʮʝʚ ʙʦʣʝʟʥʠ ʩʣʫʞʘʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʥʘʟʥʘʯʝʥʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʙʘʟʠʩʥʦʡ ʪʝʨʘʧʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ 

ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʤʝʥʮʠʠ 

ʦʪ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʮʝʥʢʠ ʜʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ: ʦʪ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʨʝʥʠʷ Homo sapiens. ɺʨʘʯ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛ: ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʨʝʘʙʠʣʠʪʘʮʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè H. sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʩ ʜʨʫʛʦʡ ð  

ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè 

ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ, ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. 

ʉʠʩʪʝʤʥʘʷ ʙʠʦʣʦʛʠʷ, ʙʠʦʬʠʟʠʢʘ, ʬʠʟʠʦʣʦʛʠʷ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ 

ʤʥʦʛʦʤʝʨʥʳʝ ʠ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʧʨʦʬʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʙʠʦʤʘʨʢʝʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ 
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ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʚʩʝʦʙʲʝʤʣʶʱʠʭ ʢʘʨʪ ʤʦʟʛʘ ʠ ʟʘʧʠʩʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ 

ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ: ʦʪ ʤʦʣʝʢʫʣ, ʥʝʡʨʦʥʦʚ ʜʦ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ. ɹʠʦʠʥʬʦʨʤʘʪʠʢʘ,  

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʩʠʩʪʝʤ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʚ ʩʝʪʷʭ ʤʦʟʛʘ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʘʨʢʝʨʳ ʤʦʟʛʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʢʣʠʥʠʯʝʩʢʠʤʠ 

ʬʝʥʦʪʠʧʘʤʠ ʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. ʌʝʥʦʪʠʧʠʯʝʩʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ ʚ ʛʝʨʦʥʪʦʣʦʛʠʠ 

ʠ ʛʝʨʠʘʪʨʠʠ. ʄʈʊïʚʠʟʫʘʣʠʟʘʮʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʦʥʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʠ ʠ ʩʪʨʫʢʪʫʨʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʬʄʈʊïʚʠʟʫʘʣʠʟʘʮʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʤʦʟʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʕʕɻ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʘʣʠ ʢʣʠʥʠʮʠʩʪʘʤ ʤʥʦʛʦ ʥʦʚʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʨʠ ʟʜʦʨʦʚʦʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ 

ʩʪʘʨʝʥʠʠ. ʇʘʨʘʜʠʛʤʘ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʧʨʠʥʮʠʧʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʘʥʘʣʠʟʘ ʥʝʡʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʘʥʥʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ (ʥʘʧʨʠʤʝʨ, ʬʄʈʊ 

ʠ ʕʕɻ), ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ 

ʚʳʷʩʥʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʩʠʛʥʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʦʢʦʨʪʠʢʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʢʘʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʳ ʥʘ ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ., ʩ ʮʝʣʴʶ ʥʘʯʘʣʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʟʛʘ 

H. sapiens. 

 

Abstract. Modern technologies and tools for the rehabilitation of patients with Alzheimerôs 

disease have many potential applications for the treatment of dementia from diagnosis and 

evaluation to medical care, medical, social and economic support: from healthy aging, to 

accelerated and pathological aging of Homo sapiens. Doctor and neuroscientist: a modern solution 

to problems of rehabilitation ócognitive brainô of H. sapiens using on the one hand, tools and 

technologies of artificial intelligence, and with another ð a multidisciplinary collaboration with 

clinical neurophysiologist óuniversalô specialist in the field of neurology, psychiatry, psychotherapy, 

psychoanalysis and geriatrics. Systems biology, Biophysics, physiology, neurophysiology and 

highlight the multidimensional and combinatorial profiles of genetic, biological, pathophysiological 

and clinical biomarkers that reflects the heterogeneity of neurodegeneration, by means of modern 

efficient analysis tools to register and create comprehensive maps of the brain and recording of 

dynamic models in different systems: from molecules to neurons to brain regions. Bioinformatics, 

neuroimaging and neurophysiology of systems are aimed at calculating neural network models of 

the relationship between structure and dynamic function in brain networks. Structural and 

functional markers of the brain establish a link between clinical phenotypes and molecular 

pathophysiological mechanisms. Phenotypic variability is now considered one of the biggest 

problems in gerontology and geriatrics. MRI imaging to detect subtle changes in brain tissue and 

structure, fMRI imaging to measure changes in brain activity, and EEG to measure electrical 

activity have given clinicians many new insights into what happens in the brain in healthy and 

pathological aging. The paradigm of system neurophysiology is aimed at studying the fundamental 

principles of functioning of integrated neural systems through the integration and analysis of neural 

information recorded in a multimodal way (for example, fMRI and EEG), through computational 

modeling and combining data mining methods. The ultimate goal of systemic neurophysiology is to 

find out how signals are represented in neocortical networks and what role many different neural 
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components play. Modern artificial intelligence technologies are capable of many things, including 

predicting Alzheimerôs disease with the help of combined and hybrid neuroimaging, sequencing of 

a new generation, etc., in order to start timely and effective rehabilitation brain H. sapiens. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ, ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, 

ʠʥʪʝʨʬʝʡʩ ʤʦʟʛ-ʢʦʤʧʴʶʪʝʨ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʝʣʘʪʦʥʠʥ, ʥʝʡʨʦʩʝʪʠ, 

ʥʝʡʨʦʚʠʟʫʣʠʟʘʮʠʷ, ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʩʝʪʴ ʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘ, ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ, 

ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʭʨʦʥʦʤʝʜʠʮʠʥʘ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ. 

 

Keywords: Alzheimerôs disease, bioinformatics, virtual reality, brain-computer interface, 

artificial intelligence, melatonin, neural networks, neuroimaging, neurorehabilitation, brain-

microbiota neural network, neuroendocrinology, physical activity, functional nutrition, 

chronomedicine, circadian glasses. 

 

ɺʚʝʜʝʥʠʝ 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ 

ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʧʨʠʜʘʚʘʣʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʘʣʛʦʨʠʪʤʘʤ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ/ʩʚʝʨʭʪʦʯʥʳʭ ʥʝʡʨʦʩʝʪʝʡ. 

ʄʦʞʝʪ ʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʙʳʪʴ ʨʝʰʝʥʠʝʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʘʢʠʤ ʩʣʦʞʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʢʘʢ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ? ɼʣʷ ʦʮʝʥʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʨʦʩʩ-

ʩʝʢʮʠʦʥʥʦʡ ʧʦʣʝʟʥʦʩʪʠ MemTrax ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʩʢʨʠʥʠʥʛʘ ʧʦʜʜʝʨʞʢʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ʂʦʥʪʨʦʣʠʨʫʝʤʦʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʛʝʨʦʥʪʦʣʦʛʠʠ ʠ ʛʝʨʠʘʪʨʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʣʝʟʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʮʝʥʢʝ ʢʦʛʥʠʪʠʚʥʦʛʦ 

ʟʜʦʨʦʚʴʷ ʤʦʟʛʘ ʠ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʫʭʦʜʘ ʟʘ ʧʘʮʠʝʥʪʘʤʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

ʆʮʝʥʢʘ ʠ ʧʦʥʠʤʘʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʥʦ ʝʩʪʴ ʤʥʦʛʦ ʙʘʨʴʝʨʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʚʨʘʯ-ʢʣʠʥʠʮʠʩʪ ʙʫʜʝʪ 

ʩʦʯʝʪʘʪʴ ʢʦʛʥʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ ʩ ʜʨʫʛʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʜʨʫʛʠʝ ʪʝʩʪʳ, ʠ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʪʴ ʣʝʯʝʥʠʷ. ʏʨʝʟʚʳʯʘʡʥʦ 

ʪʨʫʜʥʦ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ. 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʷʚʣʷʝʪʩʷ ʰʝʩʪʦʡ ʚʝʜʫʱʝʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʚ ʉʦʝʜʠʥʝʥʥʳʭ 

ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ (ʉʐɸ), ʟʘʪʨʘʛʠʚʘʷ 5,8 ʤʣʥ ʘʤʝʨʠʢʘʥʮʝʚ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɸʩʩʦʮʠʘʮʠʠ ʧʦ 

ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ, ʢ 2050 ʛ. ɻ ʪʦ ʯʠʩʣʦ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʚʦʟʨʘʩʪʝʪ ʜʦ 16 ʤʣʥ. ɺ 

2019 ʛ. ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨʫʛʠʝ ʜʝʤʝʥʮʠʠ ʙʫʜʫʪ ʩʪʦʠʪʴ ʉʐɸ $290 ʤʣʨʜ. ʂ 2050 ʛ. ʵʪʠ 

ʨʘʩʭʦʜʳ ʚ ʉʐɸ ʤʦʛʫʪ ʚʳʨʘʩʪʠ ʜʦ $ 1,1 ʪʨʣʥ (https://clck.ru/JsUFF). 

ʉʠʥʜʨʦʤ ʜʝʤʝʥʮʠʠ ʚʳʟʚʘʥ ʨʷʜʦʤ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ. ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʳʟʳʚʘʶʱʠʤ ʜʝʤʝʥʮʠʶ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

50ï70% ʩʣʫʯʘʝʚ (https://goo-gl.ru/5Qzh). ʋʚʝʣʠʯʝʥʠʝ ʚʦʟʨʘʩʪʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨʫʛʠʭ ʜʝʤʝʥʮʠʡ, ʠ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʦʞʠʜʘʝʪʩʷ, 

ʯʪʦ ʯʠʩʣʦ ʣʶʜʝʡ ʩ ʜʝʤʝʥʮʠʝʡ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʨʘʩʪʠ. ʇʦ ʦʮʝʥʢʘʤ, ʚ 

2015 ʛ. ʧʦʯʪʠ 47 ʤʣʥ ʯʝʣ ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ ʜʝʤʝʥʮʠʝʡ, ʠ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢ 2030 ʛ. 

ʠʭ ʯʠʩʣʦ ʜʦʩʪʠʛʥʝʪ 75 ʤʣʥ, ʘ ʢ 2050 ʛ. ð 131 ʤʣʥ, ʧʨʠʯʝʤ ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʦʞʠʜʘʝʪʩʷ ʚ 

ʩʪʨʘʥʘʭ ʩ ʥʠʟʢʠʤ ʠ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʘ (https://goo-gl.ru/5Qze) [1]. 
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ʀʩʧʦʣʴʟʫʷ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ ʙʝʨʣʠʥʩʢʦʡ ʙʦʣʴʥʠʮʳ Charit® 

ʧʳʪʘʶʪʩʷ ʨʘʩʢʨʳʪʴ ʪʘʡʥʫ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʜʝʧʨʝʩʩʠʠ ʠ ʪ. ʜ. ʂʘʞʜʳʝ 100 ʩʝʢ ʯʝʣʦʚʝʢ ʚ 

ɻʝʨʤʘʥʠʠ ʟʘʙʦʣʝʚʘʝʪ ʩʣʘʙʦʫʤʠʝʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʩʪʨʘʜʘʶʪ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʦʣʦ 1,7 ʤʣʥ ʥʝʤʮʝʚ ʞʠʚʫʪ ʩ çʥʘʨʦʜʥʦʡ ʙʦʣʝʟʥʴʶè. ʂ 2050 ʛ. ʵʪʦ ʯʠʩʣʦ, 

ʩʦʛʣʘʩʥʦ ʥʳʥʝʰʥʠʤ ʧʨʦʛʥʦʟʘʤ ʨʘʟʚʠʪʠʷ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ ʚ ʩʪʘʨʝʶʱʝʤ ʦʙʱʝʩʪʚʝ, ʚʦʟʨʘʩʪʝʪ 

ʜʦ 3 ʤʣʥ ʯʝʣ. ʇʫʛʘʶʱʘʷ ʚʦʩʭʦʜʷʱʘʷ ʪʝʥʜʝʥʮʠʷ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʜʨʫʛʠʭ ʨʘʩʩʪʨʦʡʩʪʚʘʭ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ ʇʘʨʢʠʥʩʦʥʘ, ʠʥʩʫʣʴʪ, ʵʧʠʣʝʧʩʠʷ, 

ʜʝʧʨʝʩʩʠʷ, ʪʨʝʚʦʞʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠʣʠ ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ. ʉʝʛʦʜʥʷ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʫʞʝ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʪʷʞʝʣʳʤʠ ɽʚʨʦʧʝʡʩʢʘʷ ʘʢʘʜʝʤʠʷ ʥʝʚʨʦʣʦʛʠʠ (EAN) 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʩʪʫʱʫʶ ʫʛʨʦʟʫ ʢʘʢ ʥʘ ʧʝʨʚʫʶ ʧʨʠʯʠʥʫ ʠʥʚʘʣʠʜʥʦʩʪʠ ʚ ɽʚʨʦʧʝ, ʪʘʢ ʠ ʥʘ 

ʚʪʦʨʫʶ ʧʨʠʯʠʥʫ ʩʤʝʨʪʠ (https://goo-gl.ru/5Qzl).  

 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʩʠʩʪʝʤʥʘʷ ʧʘʨʘʜʠʛʤʘ 

 ʚ ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ ʠ ʛʝʨʠʘʪʨʠʠ 

ʄʦʟʛ Homo sapiens ð ɻ ʪʦ ʩʣʝʜʫʶʱʠʡ ʨʫʙʝʞ ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʪ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ 

ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ, ʧʦʟʚʦʣʷʪ ʤʥʦʛʠʤ ʠʟ ʥʘʩ ʞʠʪʴ ʩ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚ ʟʦʣʦʪʳʝ ʛʦʜʳ ʥʘʰʝʡ 

ʞʠʟʥʠ. 

ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʨʦʩʪ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ð ʘʢʪʠʚʠʟʠʨʦʚʘʣʠ ʦʙʱʝʩʪʚʦ, ʵʢʦʥʦʤʠʢʫ ʠ ʥʘʫʢʫ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʛʝʥʦʚ, ʙʝʣʢʦʚ ʠ 

ʜʨʫʛʠʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʨʪʘʪʠʚʥʳʝ, ʙʳʩʪʨʳʝ, 

ʪʦʯʥʳʝ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʷʚʣʝʥʠʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʨʘʟʚʠʪʠʝʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʦʟʜʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʩ ʦʪʢʨʳʪʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ. ʅʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʛʝʥʦʤʠʢʝ ʨʘʟʚʠʚʘʪʴʩʷ ʙʳʩʪʨʝʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ (ʥʘʧʨʠʤʝʨ, 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʲʝʤʳ ʧʦʣʫʯʘʝʤʦʡ ʩʝʢʚʝʥʘʪʦʨʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʙʦʛʥʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʦ ʜʘʞʝ ʥʝʩʤʦʪʨʷ 

ʥʘ ʵʪʦ, ʙʠʦʤʝʜʠʮʠʥʩʢʘʷ ʥʘʫʢʘ ʚʦʚʣʝʯʝʥʘ ʚ ʢʨʫʛʦʚʦʨʦʪ ʛʝʥʦʤʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʢʦʛʜʘ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʧʦʷʚʣʷʶʪʩʷ ʝʞʝʜʥʝʚʥʦ, ʘ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʣʘʛʘʶʪ ʚʩʝ ʥʦʚʳʝ ʠ 

ʥʦʚʳʝ ʨʝʰʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʶʱʠʝ ʜʠʘʛʥʦʩʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʙʣʠʞʘʷ ʤʠʨ ʢ 

ʥʦʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ð ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʝ. 

ʂʦʥʮʝʧʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʥʪʝʛʨʘʪʠʚʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʥʠʝʤ (integrative 

disease modeling (IDM)) çʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʥʘʫʢ ʦ ʜʘʥʥʳʭè ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʘʢ 

ʫʧʨʘʚʣʷʝʤʳʭ ʜʘʥʥʳʤʠ, ʪʘʢ ʠ ʫʧʨʘʚʣʷʝʤʳʭ ʟʥʘʥʠʷʤʠ ʧʦʜʭʦʜʦʚ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

(ʙʠʦʤʦʣʝʢʫʣʷʨʥʳʝ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ/ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ), 

ʪʘʢ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ (ʩʦʙʨʘʥʥʳʝ ʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʦʥʣʘʡʥ-ʥʦʩʠʪʝʣʝʡ), 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʧʘʨʘʜʠʛʤ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʤ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʥʘʜʣʝʞʘʱʝʤʫ ʫʧʨʘʚʣʝʥʠʶ ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʳʝ ʛʝʪʝʨʦʛʝʥʥʳʝ, ʤʥʦʛʦʤʝʨʥʳʝ ʙʦʣʴʰʠʝ ʠ 

ʛʣʫʙʦʢʠʝ ʜʘʥʥʳʝ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʳ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ 
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ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʚʠʜʝ ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʙʦʣʝʟʥʝʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʮʝʧʮʠʝʡ IDM (ʈʠʩʫʥʦʢ 1) [1, 2]. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʂʦʥʮʝʧʮʠʷ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʧʨʝʮʠʟʠʦʥʥʦʡ ʤʝʜʠʮʠʥʝ ɸʣʴʮʛʝʡʤʝʨʘ (Alzheimer 

Precision Medicine Initiative (APMI)) [1ï2]. 

 

ʉʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʙʦʣʝʟʥʠ ʠʥʪʝʛʨʘʪʠʚʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʧʘʨʘʜʠʛʤʝ IDM ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʳ ʜʣʷ çʜʝʡʩʪʚʝʥʥʳʭè ʤʝʨ ʇ4Mʝʜʠʮʠʥʳ ʚ 

ʧʨʦʙʣʝʤʝ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨʫʛʠʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ 

ʠʥʪʝʛʨʘʪʠʚʥʳʝ ʤʦʜʝʣʠ ʟʘʙʦʣʝʚʘʥʠʡ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ, ʜʣʷ: 

1. ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦʟʛʘ ʩ ʧʦʤʦʱʴʶ 

ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʭ ʙʠʦʤʘʨʢʝʨʦʚ (ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ),  

2. ʩʢʨʠʥʠʥʛʘ ʧʦʧʫʣʷʮʠʡ ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʣʠʮ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ ʨʘʟʚʠʪʠʷ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʠʥʚʘʣʠʜʥʦʩʪʠ (ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ), 

3. ʘʜʘʧʪʘʮʠʠ ʣʝʯʝʥʠʷ ʢ ʧʨʘʚʠʣʴʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʘʮʠʝʥʪʦʚ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ 

(ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ), 

4. ʦʧʪʠʤʠʟʘʮʠʷ çʜʝʡʩʪʚʝʥʥʳʭè ʧʣʘʥʦʚ ʚ ʠʥʪʝʨʝʩʘʭ ʧʘʮʠʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʘʮʠʝʥʪʘʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʮʠʬʨʦʚʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ð ɻ ʣʝʢʪʨʦʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʟʘʧʠʩʷʭ (electronic health records (EHRs)), ʠ ʦʪʟʳʚʦʚ ʧʘʮʠʝʥʪʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʀʥʪʝʨʥʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʫʯʘʩʪʠʶ ʦʪʜʝʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʧʫʪʝʤ ʦʙʤʝʥʘ ʠʭ ʦʧʳʪʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʜʨʫʛʠʭ ʦʥʣʘʡʥ-

ʨʝʩʫʨʩʘʭ (ʫʯʘʩʪʠʝ). ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʣʠ ʣʝʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ 

ʧʘʮʠʝʥʪʘ, ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʘʨʘʜʠʛʤʳ ʇ4Mʝʜʠʮʠʥʳ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʪʦʯʥʦʡ ʤʝʜʠʮʠʥʳ (Precision medicine (PM)) [3ï4], ʩʦʟʜʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʛʥʠʪʠʚʥʳʝ ʦʮʝʥʦʯʥʳʝ ʪʝʩʪʳ ʠ ʢʣʠʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʨʝʙʫʶʪ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʘʥʘʣʠʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʘʨʘʜʠʛʤʦʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ [5]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʢʦʥʮʝʧʪʫʘʣʠʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʤʦʜʝʣʠ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʩʠʩʪʝʤ, ʦʮʝʥʠʚʘʝʤʳʭ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʝʡ ʠ ʩʠʩʪʝʤʥʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʝʡ (ʈʠʩʫʥʦʢ 2) [1], ʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ, 
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ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʝʥʝʪʠʯʝʩʢʫʶ, ʙʠʦʣʦʛʠʯʝʩʢʫʶ, ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʠ ʢʣʠʥʠʯʝʩʢʫʶ 

ʛʝʪʝʨʦʛʝʥʥʫʶ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʤʦʜʝʣʴ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʥʘʷ 

ʙʠʦʣʦʛʠʷ ʠ ʩʠʩʪʝʤʥʘʷ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʤʥʦʛʦʤʝʨʥʳʝ ʠ ʢʦʤʙʠʥʘʪʦʨʥʳʝ 

ʧʨʦʬʠʣʠ ʛʝʥʝʪʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ, 

ʦʪʨʘʞʘʶʱʠʭ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʜʦʩʪʠʞʝʥʠʷʤ 

ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʘʥʘʣʠʟʘ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʚʩʝʦʙʲʝʤʣʶʱʠʭ ʢʘʨʪ ʤʦʟʛʘ ʠ ʟʘʧʠʩʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʚ ʨʘʟʥʳʭ ʩʠʩʪʝʤʘʭ: ʦʪ ʤʦʣʝʢʫʣ, ʥʝʡʨʦʥʦʚ ʜʦ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʩʠʩʪʝʤ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʢʘʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʝʡ ʚ ʩʝʪʷʭ ʤʦʟʛʘ. 

 
ʈʠʩʫʥʦʢ 2. ʂʦʥʮʝʧʮʠʷ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ (integrative disease modeling 

(IDM)) [1]. 

 

ʅʘʧʨʠʤʝʨ: ʧʘʨʘʜʠʛʤʘ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ 

ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʥʝʡʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʘʥʥʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ 

(ʬʄʈʊ ʠ ʕʕɻ) ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʠ ʩʦʘʚʪ. [6], ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʩʠʩʪʝʤʥʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʚʳʷʩʥʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʩʠʛʥʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʦʢʦʨʪʠʢʘʣʴʥʳʭ 

ʩʝʪʷʭ ʠ ʢʘʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [7]. 

ʇʘʨʘʜʠʛʤʘ PM, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʝʦʨʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʪ ʩʠʩʪʝʤʥʫʶ 

ʙʠʦʣʦʛʠʶ ʠ ʩʠʩʪʝʤʥʫʶ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʶ, ʥʘʫʢʫ ʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʙʠʦʤʘʨʢʝʨ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ integrative disease modeling (IDM) ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʙʥʘʨʫʞʝʥʠʷ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʪʝʨʘʧʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨʫʛʠʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʡ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʥʶʜʴ ʥʝ ʩʘʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʦʤʘ, ʘ ʧʦʥʠʤʘʥʠʝ 

ʪʦʛʦ, ʢʘʢ ʦʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ. ʅʦʚʳʝ ʤʝʪʦʜʳ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʝʥʴ 

ʤʝʪʠʣʠʨʦʚʘʥʠʷ ɼʅʂ, ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʛʝʥʦʚ-ʨʝʛʫʣʷʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʤʠʢʨʦʈʅʂ). ɺʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʚ 
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ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʦʪʢʨʳʚʘʝʪ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ 

(ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʘʩʧʝʢʪʦʚ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [8ï9]), ʧʨʠ ʦʮʝʥʢʝ 

ʟʘʱʠʪʥʦʛʦ ʦʪʚʝʪʘ ʢʣʝʪʦʢ ʥʘ ʘʪʘʢʠ ʚʠʨʫʩʦʚ [10] ʠʣʠ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʩʪʨʝʩʩ [11]. ʅʝ ʤʝʥʝʝ 

ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ ʤʦʞʝʪ ʜʘʪʴ ʠʟʫʯʝʥʠʝ ʨʝʛʫʣʷʮʠʠ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ 

ʠʭ ʤʝʪʠʣʠʨʦʚʘʥʠʷ [12] ʠʣʠ ʠʟʫʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʥʝʢʦʜʠʨʫʶʱʠʭ ʈʅʂ [13ï14]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʪʫʱʝʝ ʧʦʥʠʤʘʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ. ɺ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʵʪʦʛʦ ʩʣʦʞʥʦʛʦ ʧʦʣʠʛʝʥʥʦʛʦ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʘʩʢʘʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʩʦʙʳʪʠʡ ð ʪ. ʝ., ʥʘʢʦʧʣʝʥʠʝ ʙʝʪʘ-

ʘʤʠʣʦʠʜʘ (aɓ42) ʧʝʧʪʠʜʘ ʚ ʘʤʠʣʦʠʜʥʳʭ ʙʣʷʰʝʢ ʠ ʩʦʙʩʪʚʝʥʥʦʡ hyperphosphorylated 

ʘʛʨʝʛʘʮʠʶ ʪʘʫ-ʙʝʣʢʘ ʚ ʬʦʨʤʝ intraneuronal neurofibrillary ð ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʥʝʡʨʦʚʦʩʧʘʣʝʥʠʷ [15ï16]. ʕʪʠ ʩʦʙʳʪʠʷ ʚʳʟʳʚʘʶʪ ʘʢʩʦʥʘʣʴʥʫʶ ʜʝʛʝʥʝʨʘʮʠʶ [17-

19], ʠ ʥʘʨʫʰʝʥʠʝ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ [20ï21], ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʠʥʘʧʪʠʯʝʩʢʦʡ 

ʜʠʩʬʫʥʢʮʠʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʫʭʫʜʰʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʝʡʨʦʥʥʦʡ ʩʚʷʟʥʦʩʪʠ [22]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʧʦʥʠʤʘʥʠʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʚ ʝʝ ʧʨʦʷʚʣʝʥʠʠ, 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʠ, ʨʝʘʢʮʠʠ ʥʘ ʣʝʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʢ ʬʘʢʪʦʨʘʤ ʨʠʩʢʘ. 

ʌʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ 

ʧʨʦʙʣʝʤ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ ʢʣʠʥʠʯʝʩʢʦʤ ʠʩʧʳʪʘʥʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʩʠʥʜʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʳʤʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʜʠʘʛʥʦʟ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, 

ʙʠʦʤʘʨʢʝʨʳ  ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʥʘʨʫʞʠʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʮʝʩʩʳ ʟʘʙʦʣʝʚʘʥʠʷ ʚ 

ʤʦʟʛʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʭʦʜʥʘʷ ʧʘʪʦʬʠʟʠʦʣʦʛʠʷ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʦʡ 

ʩʠʤʧʪʦʤʘʪʠʢʝ ʫ ʨʘʟʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ,  ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʥʘ ʧʨʦʷʚʣʝʥʠʝ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ [23].  

ʀʜʝʥʪʠʯʥʦʩʪʴ ʠ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ (ʚʢʣʶʯʘʷ ʛʝʥʝʪʠʯʝʩʢʠʝ, 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ, ʞʠʟʥʝʥʥʳʝ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ) ʟʘʩʣʫʞʠʚʘʶʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʡ ʬʘʢʪʦʨ, 

ʢʘʢ ʧʦʣ ʯʝʣʦʚʝʢʘ, ʤʦʞʝʪ ʤʦʜʫʣʠʨʦʚʘʪʴ ʬʝʥʦʪʠʧ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʦʪʚʝʪ [24], ʪʝʤ 

ʩʘʤʳʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʷ ʢʣʠʥʠʯʝʩʢʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʴʶ 

ɸʣʴʮʛʝʡʤʝʨʘ ʦʪʤʝʯʘʣʠʩʴ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʢʦʨʦʩʪʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʫʭʫʜʰʝʥʠʷ [25ï26] ʠ 

ʘʪʨʦʬʠʠ ʤʦʟʛʘ [27] ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʯʝʪʢʠʭ ʨʘʟʣʠʯʠʡ ʚ ʘʤʠʣʦʠʜʥʦʤ ʠʣʠ ʪʘʫ-ʙʨʝʤʝʥʠ [28]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʦʚʦʝ ʛʝʥʦʪʠʧʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ 

ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪʘʢ ʠ ʥʘ ʢʦʥʚʝʨʩʠʶ [29], ʘ ʪʘʢʞʝ ʥʘ ʦʪʚʝʪ ʥʘ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ [30ï31].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʠʛʨʘʝʪ 

ʮʝʥʪʨʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʡ 

ʧʨʦʬʠʣʘʢʪʠʢʠ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ [32ï34]. ɸʥʘʣʠʟ ʧʦʣʦʚʳʭ ʠ ʛʝʥʜʝʨʥʳʭ 

ʵʬʬʝʢʪʦʚ ð ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ, 

ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʠ ʬʝʥʦʪʠʧʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ð ʜʦʣʞʝʥ ʩʪʘʪʴ ʧʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ 

ʙʦʣʝʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʥʘ ʧʘʮʠʝʥʪʘ ʧʦʜʭʦʜʫ ʩ ʙʦʣʝʟʥʴʶ 

ɸʣʴʮʛʝʡʤʝʨʘ. 

 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ð ɻ ʪʦ, 

ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ 
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ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʙʠʦʤʘʨʢʝʨʦʚ), ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʜʚʘ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʤʦʟʛʘ: ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ, ʦʙʳʯʥʦ ʤʦʜʝʣʠʨʫʝʤʳʡ 

ʥʘ ʦʩʥʦʚʝ ʩʭʝʤʳ ʧʝʨʮʝʧʪʨʦʥʘ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʤʦʟʛʘ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʚʦʝ ʟʥʘʥʠʝ, ʪ. ʝ. ʢ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

ʇʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʢʦʨʳ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ̫ ʯʝʝʢ ʧʘʤʷʪʠ ʧʨʠ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʦʜʝʣʠ çʜʚʫʤʝʨʥʦʛʦè ʠ 

çʦʜʥʦʤʝʨʥʦʛʦè ʤʦʟʛʘ. ɼʣʷ ʤʦʜʝʣʠ çʦʜʥʦʤʝʨʥʦʛʦ ʤʦʟʛʘè ʨʘʩʩʯʠʪʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʧʦ ʷʯʝʡʢʘʤ ʧʘʤʷʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʦʭʘʩʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘʤʝʯʝʥ 

ʧʫʪʴ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʤʝʜʠʢʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ Ŭ-ʨʠʪʤ ʧʘʮʠʝʥʪʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ Ŭ-ʨʠʪʤʘ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ 

ʠʥʜʠʢʘʪʦʨʦʤ ʢʦʛʥʠʪʠʚʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ, ʠʥʪʫʠʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. 

ʂʦʨʘ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʮʠʪʠʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʷʯʝʝʢ ʧʘʤʷʪʠ (ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ʎʅʎ). ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʟʘʛʨʫʟʢʘ ʎʅʎ ʠʥʬʦʨʤʘʮʠʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦ. ɺʩʧʦʤʠʥʘʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʧʦʥʷʪʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʎʅʎ. ɺʩʝ ʎʅʎ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʘ 

ʩʚʷʟʴ ʤʦʞʝʪ ʥʦʩʠʪʴ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ 

ʎʅʎ ʦʧʨʝʜʝʣʷʶʪ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʢʦʤʧʴʶʪʝʨʘʭ. 

ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʙʝʣʴʶ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʎʅʎ. ʕʪʦ ʚʝʜʝʪ 

ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ, ʪ.ʝ. ʥʘʨʫʰʝʥʠʶ ʧʘʤʷʪʠ. ʊʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ 

ʤʦʟʛʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ 

ʧʘʤʷʪʠ. 

ʉʚʷʟʠ ʤʝʞʜʫ ʎʅʎ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʤʳʩʣʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʦʚʳʝ, ʪ. ʝ. ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʩʣʫʯʘʡʥʳʝ ʠʣʠ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʟʛ ʠʩʧʦʣʴʟʫʝʪ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʩʚʷʟʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʚʠʜʝ ʦʙʣʝʛʯʝʥʥʳʭ ʧʫʪʝʡ ʧʨʦʚʝʜʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ 

ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ (ʦʙʫʯʝʥʠʷ). ʉʭʝʤʘ ʧʝʨʮʝʧʪʨʦʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʥʦʤ ʙʘʟʠʨʫʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʩʪʴʶ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ [35ï37]. 

ʆʜʥʘʢʦ ʦʯʝʥʴ ʚʘʞʥʳ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʎʅʎ ʯʘʩʪʦ ʥʘʭʦʜʷʱʠʭʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʙʳʯʥʦ ʵʪʠ ʢʦʥʪʘʢʪʳ 

ʙʝʩʩʤʳʩʣʝʥʥʳ, ʥʦ ʠʥʦʛʜʘ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʟʘʨʝʥʠʶ, ʦʪʢʨʳʪʠʶ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʵʪʦʤ ʩʫʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʘʟʳʚʘʝʪ ʠʥʪʫʠʮʠʝʡ ʦʩʦʙʝʥʥʦ ʚ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʎʅʎ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ. 

ɽʩʪʴ ʣʶʜʠ (ʪ. ʥ. ʣʶʜʠ-ʩʯʝʪʯʠʢʠ ʠʣʠ ʬʝʥʦʤʝʥʘʣʴʥʳʝ ʩʯʝʪʯʠʢʠ) ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʤʥʦʞʘʪʴ 

ʚ ʫʤʝ ʤʥʦʛʦʟʥʘʯʥʳʝ ʯʠʩʣʘ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʦʣʴʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʎʅʎ. ʅʝʪ ʥʠ ʢʘʢʠʭ ʩʚʝʜʝʥʠʡ, ʯʪʦ ʵʪʠ ʣʶʜʠ ʩʦʚʝʨʰʠʣʠ ʢʘʢʦʝ-ʣʠʙʦ ʦʪʢʨʳʪʠʝ, ʪ. ʢ. ʫ 

ʥʠʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʯʝʥʴ ʩʣʘʙʳ ʠʣʠ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʎʅʎ, 

ʪ. ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʯʝʣʦʚʝʢ ð ʢʦʤʧʴʶʪʝʨ.  

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʤʳ ʦʙʨʘʪʠʤ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 
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ʅʝʢʦʪʦʨʳʝ ʧʨʠʥʮʠʧʳ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʂʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ̫ ʯʝʝʢ ʧʘʤʷʪʠ. ʂʦʨʘ ð ɻ ʪʦ ʪʝʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʦʜʥʦʪʠʧʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʝʜʠʥʳʡ ʦʨʛʘʥ. 

ʊʨʝʭʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʨʘʩʩʤʦʪʨʠʤ 

ʦʜʥʦʤʝʨʥʫʶ ʩʠʩʪʝʤʫ ʷʯʝʝʢ ʧʘʤʷʪʠ ʪ.ʥ. çʦʜʥʦʤʝʨʥʳʡ ʤʦʟʛè. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʷʯʝʡʢʠ ʧʘʤʷʪʠ ð 

ʮʠʢʣʠʯʝʩʢʠʝ ʥʝʡʨʦʥʥʳʝ ʮʝʧʠ (ʎʅʎ) ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʣʠʥʝʡʥʳʤ ʦʙʨʘʟʦʤ ʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʧʨʷʤʦʡ ʣʠʥʠʠ ð ʦʩʠ ʍ.  

ɺʦʟʙʫʞʜʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʎʅʎ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʩʦʩʝʜʥʠʭ ʎʅʎ. 

ʇʫʩʪʴ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 1/2 ʤʦʞʝʪ ʚʦʟʙʫʜʠʪʴʩʷ ʎʅʎ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʫʞʝ ʚʦʟʙʫʞʜʝʥʥʦʡ ʎʅʎ, 

ʢʦʪʦʨʫʶ ʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪʳ X=0 . 

ʅʘʡʜʝʤ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʙʫʞʜʝʥʠʷ ʎʅʎ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʝ ʍ.  

ɹʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ [38]. ʈʘʩʩʤʦʪʨʠʤ ʨʘʚʝʥʩʪʚʦ: 
 

, 
(1) 

 

ʛʜʝ ʫʛʣʦʚʘʷ ʚʝʣʠʯʠʥʘ .  

ʂʦʵʬʬʠʮʠʝʥʪ  ʧʝʨʝʜ  ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴʶ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʘʚʦʡ ʎʅʎ, ʘ 

ʧʝʨʝʜ  ð ʣʝʚʦʡ ʎʅʎ. 

ɺʦʟʚʝʜʝʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (1) ʚ ʩʪʝʧʝʥʴ t, ʛʜʝ t ð ʙʝʟʨʘʟʤʝʨʥʘʷ 

ʚʝʣʠʯʠʥʘ: 
 

, 

(2) 

 

ʛʜʝ k ð ʪʝʢʫʱʠʡ ʠʥʜʝʢʩ ʨʘʟʣʦʞʝʥʠʷ ʙʠʥʦʤʘ. 

ɺ (2) ʚʝʣʠʯʠʥʘ t ʧʨʠʥʷʪʘ ʜʠʩʢʨʝʪʥʦʡ.  

ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʙʫʞʜʝʥʠʷ ʎʅʎ  ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʍ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪʳ 

ʦʧʨʝʜʝʣʠʤ, ʠʩʭʦʜʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ: 
 

. 
(3) 

 

ɺ (3) ʙʝʟʨʘʟʤʝʨʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʍ ʥʦʨʤʠʨʦʚʘʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ 

ʎʅʎ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ  ʠ  ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ ʚʦʟʙʫʞʜʝʥʠʷ ʎʅʎ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ʍ: 

, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, , ʪ.ʝ.  ʠ 

; , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, , ʪ.ʝ.  ʠ 
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; , ʩʣʝʜʦʚʘʪʝʣʴʥʦ, , ʪ.ʝ.  ʠ 

. 

ɺʦʟʙʫʞʜʝʥʠʝ ʎʅʎ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ  ʥʝʚʦʟʤʦʞʥʦ, ʪ.ʢ. ʧʨʠ  ʜʦʣʞʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʙʫʜʠʪʴʩʷ ʜʚʝ ʎʅʎ, ʘ ʙʣʠʞʘʡʰʠʝ ʢ ʥʘʯʘʣʫ ʢʦʦʨʜʠʥʘʪ ʎʅʎ ʜʦʣʞʥʳ 

ʧʨʠʡʪʠ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (3) ʚʝʨʦʷʪʥʦʩʪʴ , ʪ.ʝ. ʠʩʭʦʜʥʘʷ ʎʅʎ ʥʘ 

ʢʦʦʨʜʠʥʘʪʝ  ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʦʟʙʫʞʜʝʥʘ. ɸʥʘʣʠʟ ʚʦʟʙʫʞʜʝʥʠʡ ʎʅʎ ʧʨʠ 

 ʠ  ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʚʦʟʙʫʞʜʝʥʠʝ ʜʘʣʴʥʠʭ ʎʅʎ ʧʨʠ  ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ  ʠ ʚʦʟʙʫʞʜʝʥʠʝ ʠʩʭʦʜʥʦʡ ʎʅʎ ʧʨʠ  ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 

. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʜʦʣʞʥʳ ʩʥʘʯʘʣʘ ʚʦʟʙʫʜʠʪʴʩʷ ʩʦʩʝʜʥʠʝ ʎʅʎ ʧʨʠ , 

ʟʘʪʝʤ ʦʥʠ ʧʨʠʚʦʜʷʪ ʚ ʚʦʟʙʫʞʜʝʥʠʝ ʎʅʎ ʧʨʠ , ʘ ʩʘʤʠ ʧʝʨʝʭʦʜʷʪ ʚ ʩʦʩʪʦʷʥʠʝ ʧʦʢʦʷ. 

ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʧʦʣʦʞʝʥʠʝ (3) ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ  ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʩʧʨʘʚʝʜʣʠʚʳʤ. 

ʋʤʥʦʞʠʤ (2) ʩ ʫʯʝʪʦʤ (3) ʥʘ  ʠ ʧʨʦʠʥʪʝʛʨʠʨʫʝʤ ʚ ʧʨʝʜʝʣʘʭ : 

 

 

(4) 

 

ʇʨʠ ʚʳʚʦʜʝ (4) ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʦʡʩʪʚʦ ʩʠʤʚʦʣʘ ʂʨʦʥʝʢʝʨʘ: 
 

.  

(5) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʟ ʚʨʝʤʷ t ʚʦʟʙʫʜʠʪʴʩʷ ʎʅʎ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʍ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪʳ ʩ 

ʚʝʨʦʷʪʥʦʩʪʴʶ: 
 

. 

(6) 

 

ʌʦʨʤʫʣʘ (6) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʜʣʷ ʌʫʨʴʝ-ʦʙʨʘʟʘ: 

 

. 

(7) 
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ʈʘʩʧʨʦʩʪʨʘʥʠʤ ʬʦʨʤʫʣʳ (6) ʠ (7) ʥʘ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚʦʟʙʫʞʜʝʥʥʫʶ ʎʅʎ ʦʢʨʫʞʘʶʪ  

ʩʦʩʝʜʥʠʭ ʎʅʎ, ʪ. ʝ. ʧʝʨʝʡʜʝʤ ʢ ʫʩʣʦʚʥʦ n-ʤʝʨʥʦʤʫ ʤʦʟʛʫ, ʛʜʝ . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʙʫʞʜʝʥʠʷ ʎʅʎ ʯʝʨʝʟ ʚʨʝʤʷ t ʩ ʢʦʦʨʜʠʥʘʪʦʡ ʍ ʨʘʚʥʘ: 
 

. 

(8) 

 

ʛʜʝ  ð ʚʝʢʪʦʨʥʘʷ ʚʝʣʠʯʠʥʘ, ʘʨʛʫʤʝʥʪ ʌʫʨʴʝ-ʦʙʨʘʟʘ  ̫ ʚʣʷʝʪʩʷ ʧʩʝʚʜʦʚʝʢʪʦʨʦʤ. 

ʇʩʝʚʜʦʚʝʢʪʦʨ  ʥʘʧʨʘʚʣʝʥ ʧʦ ʣʠʥʠʠ ʜʝʡʩʪʚʠʷ ʚʝʢʪʦʨʘ . 

ɺ ʬʦʨʤʫʣʝ (8) ʙʝʨʝʪʩʷ n ʠʥʪʝʛʨʘʣʦʚ, ʜʠʬʬʝʨʝʥʮʠʘʣ , 

,  ð ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ. 

ʌʫʨʴʝ-ʦʙʨʘʟ ʬʫʥʢʮʠʠ (8) ʠʤʝʝʪ ʚʠʜ: 
 

, 
(9) 

 

ʛʜʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʠʜʝʪ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ V ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (8) ʌʫʨʴʝ-ʦʙʨʘʟ (9) ʨʘʚʝʥ: 
 

 (10) 

 

ʌʦʨʤʫʣʘ (8) ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʝʰʘʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʥʘʭʦʞʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʦʟʙʫʞʜʝʥʠʷ ʎʅʎ ʯʝʨʝʟ ʚʨʝʤʷ t ʩ ʢʦʦʨʜʠʥʘʪʦʡ ʍ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʚʚʝʜʝʤ ʧʨʦʠʟʚʦʜʷʱʫʶ ʬʫʥʢʮʠʶ [39]. ʌʫʨʴʝ-ʦʙʨʘʟ 

ʧʨʦʠʟʚʦʜʷʱʝʡ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʷ (10), ʥʘʡʪʠ ʥʝʩʣʦʞʥʦ: 
 

  
(11) 

 

ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʦʨʤʫʣʘ ʩʫʤʤʳ ʙʝʩʢʦʥʝʯʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ɺʝʣʠʯʠʥʘ Z 

ð ʘʨʛʫʤʝʥʪ ʧʨʦʠʟʚʦʜʷʱʝʡ ʬʫʥʢʮʠʠ.  

ʉʘʤʘ ʧʨʦʠʟʚʦʜʷʱʘʷ ʬʫʥʢʮʠʷ, ʩ ʫʯʝʪʦʤ (8), ʠʤʝʝʪ ʚʠʜ: 
 

 

(12) 

 

ʈʝʟʫʣʴʪʘʪ (12) ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʩʨʘʟʫ, ʢʘʢ ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ ʦʪ ʬʫʥʢʮʠʠ 

(11). 

ʀʥʬʦʨʤʘʮʠʷ ʦʪ ʦʜʥʦʡ ʎʅʎ ʢ ʜʨʫʛʦʡ ʧʝʨʝʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ 

(ʧʦʪʝʥʮʠʘʣʦʚ ʜʝʡʩʪʚʠʷ). ʉʦʚʦʢʫʧʥʦʩʪʴ ʵʪʠʭ ʠʤʧʫʣʴʩʦʚ ʤʦʞʥʦ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩ ʥʝʢʦʪʦʨʳʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ I. 
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ɼʦʧʫʩʪʠʤ, ʯʪʦ ʪʦʢ I ʚʳʪʝʢʘʝʪ ʠʟ ʎʅʎ ʧʨʠ  ʠ ʨʘʩʪʝʢʘʝʪʩʷ ʧʦ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ 

ʎʅʎ. 

ʅʘʡʜʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ  ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʦ ʟʘʢʦʥʫ ʆʤʘ: 
 

 
(13) 

 

ʛʜʝ R ð ʫʩʣʦʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʎʅʎ ʧʨʠ  ʠ . ʕʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʤʦʞʝʪ ʥʦʩʠʪʴ ʢʘʢ ʘʢʪʠʚʥʳʡ, ʪʘʢ ʠ ʨʝʘʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ. ʄʳ ʧʨʝʥʝʙʨʝʛʘʝʤ ʠʤʧʫʣʴʩʥʳʤ 

ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʧʦ ʥʝʡʨʦʥʘʤ. 

ʇʝʨʝʡʜʝʤ ʢ ʌʫʨʴʝ-ʦʙʨʘʟʫ ʧʦʪʝʥʮʠʘʣʘ: 
 

 (14) 

 

ʛʜʝ ʧʦʪʝʥʮʠʘʣ  ʨʘʚʝʥ: 
 

 
(15) 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʎʅʎ ʧʨʠ  ʠ , ʪ.ʝ. 

ʵʪʠ ʎʅʎ ʥʘʭʦʜʷʪʩʷ ʨʷʜʦʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʇʦʜʩʪʘʚʠʤ (15) ʚ (13): 
 

 
(16) 

 

ʛʜʝ  ð ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʎʅʎ  ʠ . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʶ ʪʦʢʘ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ . 

ɽʩʣʠ ʪʦʢ ʧʦʜʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʫʶ ʎʅʎ ʧʨʠ  ʠ ʨʘʩʪʝʢʘʝʪʩʷ ʧʦ ʚʩʝʤ ʩʦʩʝʜʥʠʤ 

ʎʅʎ, ʪʦ ʥʫʞʥʦ ʩʫʤʤʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʪʦʢʘ ʧʦ ʚʩʝʤ 2n ʩʦʩʝʜʥʠʤ ʎʅʎ: 
 

 
(17) 

 

ʄʥʠʤʘʷ ʯʘʩʪʴ ʪʦʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʥʝ ʠʤʝʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ: 
 

, 
(18) 

 

ʛʜʝ ʫʯʪʝʥʦ . 

ʀʩʧʦʣʴʟʫʷ (11), ʠʤʝʝʤ , ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

 

 
(19) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʌʫʨʴʝ-ʦʙʨʘʟʘ ʧʦʪʝʥʮʠʘʣʘ ʠʤʝʝʪ ʚʠʜ: 
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. 
(20) 

 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʦʙʱʠʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʎʅʎ ʧʨʠ  ʠ  ʥʝ 

ʨʘʚʥʦ ʝʜʠʥʠʮʝ. ʇʝʨʝʭʦʜʷ ʚ (16) ʢ ʠʥʪʝʛʨʘʣʫ, ʥʘʭʦʜʠʤ ʪʦʢ ʤʝʞʜʫ ʵʪʠʤʠ ʎʅʎ: 
 

 
(21) 

 

ʛʜʝ R ð ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʎʅʎ ʧʨʠ  ʠ . 

ʇʦʜʩʪʘʚʠʤ ʚ (21) ʬʦʨʤʫʣʫ (20): 
 

 
(22) 

 

ʉʦʢʨʘʱʘʷ ʪʦʢ I, ʠʤʝʝʤ: 
 

 
(23) 

 

ʌʦʨʤʫʣʘ (23) ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ [7]. ʇʫʩʪʴ ʪʦʢ ʚʪʝʢʘʝʪ ʚ ʎʅʎ ʧʨʠ  ʠ 

ʨʘʩʪʝʢʘʝʪʩʷ ʧʦ ʩʝʪʢʝ ʎʅʎ, ʪ.ʝ. ʧʦ ʫʟʣʘʤ ʩʝʪʢʠ. ʈʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʫʟʣʘʤʠ 0 ʠ  

ʨʘʚʥʘ . ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʪʦʢ ʚʪʝʢʘʝʪ ʚ ʫʟʝʣ  ʠ ʨʘʩʪʝʢʘʝʪʩʷ 

ʧʦ ʩʝʪʢʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʫʟʣʘʤʠ  ʠ 0 ʨʘʚʥʘ . 

ʀʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ, ʥʘʡʜʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʦʚ ʜʣʷ ʨʘʟʥʦʩʪʠ ʵʪʠʭ 

ʜʚʫʭ ʩʦʩʪʦʷʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʢ ʙʫʜʝʪ ʚʪʝʢʘʪʴ ʚ ʫʟʝʣ 0 ʠ ʚʳʪʝʢʘʪʴ ʠʟ ʫʟʣʘ . ʀʤʝʝʤ: 
 

 (24) 

 

ʇʦʵʪʦʤʫ, ʩʦʛʣʘʩʥʦ (23) ʠ (24) ʩʦʧʨʦʪʠʚʣʝʥʠʝ  ʤʝʞʜʫ ʫʟʣʘʤʠ 0 ʠ : 
 

 
(25) 

 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʜʚʫʤʝʨʥʫʶ ʩʠʩʪʝʤʫ ð çʜʚʫʤʝʨʥʳʡ ʤʦʟʛè (ʈʠʩʫʥʦʢ 3). ɸʥʘʣʠʟ 

çʜʚʫʤʝʨʥʦʛʦ ʤʦʟʛʘè ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʝʥ, ʯʝʤ çʦʜʥʦʤʝʨʥʦʛʦ ʤʦʟʛʘè. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ 

ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʜʚʫʤʝʨʥʦʡ ʩʝʪʢʠ ʥʘʭʦʜʠʪʩʷ ʎʅʎ. ɺʩʝ ʎʅʎ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ [35ï37]. 
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ʈʠʩʫʥʦʢ 3. ʄʦʜʝʣʴ çʜʚʫʤʝʨʥʦʛʦ ʤʦʟʛʘè. ʇʨʘʚʳʡ ʥʠʞʥʠʡ ʢʚʘʜʨʘʥʪ. 

 

ʀʩʧʦʣʴʟʫʷ (25), ʥʘʡʜʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʎʅʎ (ʫʟʣʘʤʠ) ʧʦ ʜʠʘʛʦʥʘʣʠ ʩʝʪʢʠ 

ʧʨʠ , ʈʠʩʫʥʦʢ 3, ʫʯʠʪʳʚʘʷ : 

 

 

(26) 

 

ʛʜʝ  - ʥʦʤʝʨ ʫʟʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʠ m ʠ ʛʦʨʠʟʦʥʪʘʣʠ k, ʧʨʠ , ʈʠʩʫʥʦʢ 1. 

ʇʨʦʚʝʜʝʤ ʚ (26) ʟʘʤʝʥʫ ʧʝʨʝʤʝʥʥʳʭ ,     [8]. 

 

 

(27) 

 

ʛʜʝ ʷʢʦʙʠʘʥ ʟʘʤʝʥʳ . ʅʫʣʝʚʳʝ ʧʨʝʜʝʣʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʜʣʷ  ʟʘʤʝʥʷʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʧʦ ʚʩʝʤʫ ʧʝʨʠʦʜʫ ʦʪ 0 ʜʦ , ʧʨʠ ʵʪʦʤ 

ʫʜʚʘʠʚʘʷ ʠʥʪʝʛʨʘʣ. 

ʀʩʧʦʣʴʟʫʷ ʠʥʪʝʛʨʘʣ  [5], ʥʘʡʜʝʤ: 
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(28) 

 

ʀʥʪʝʛʨʘʣ (28) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 
 

 

(29) 

 

ɺʚʝʜʝʤ ʟʘʤʝʥʫ ʧʝʨʝʤʝʥʥʳʭ , ʪʘʢ ʯʪʦ , ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ 

. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʥʷʷ ʤʝʩʪʘʤʠ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʠʤʝʝʤ: 
 

 

(30) 

 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʫʟʣʦʚ, ʪʦʯʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʤʝʞʜʫ ʜʠʘʛʦʥʘʣʴʥʳʤʠ ʫʟʣʘʤʠ ʠ ʫʟʣʦʤ 0 

ʠʤʝʝʤ: , ,  ʠ ʪ.ʜ.  

ɼʘʣʝʝ ʚʳʯʠʩʣʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ ʫʟʣʦʤ 00 ʠ ʙʣʠʞʘʡʰʠʤ ʫʟʣʦʤ, ʥʘʧʨʠʤʝʨ, ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʩʝʪʢʠ. ɺʳʯʠʩʣʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ  ʧʨʦʚʝʜʝʤ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ 

ʩʫʧʝʨʧʦʟʠʮʠʠ [6]. ʇʨʠ ʵʪʦʤ ʧʝʨʚʘʷ ʮʠʬʨʘ ʠʥʜʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʩʝʪʢʠ, 

ʚʪʦʨʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ. 

ɺ ʫʟʝʣ 00 ʧʦʜʘʝʤ ʪʦʢ I. ʆʥ ʨʘʩʪʝʢʘʝʪʩʷ ʧʦ 4-ʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ . ʇʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ 

 ʪʝʯʝʪ ʪʦʢ . 

ʇʦʜʘʝʤ ʪʦʢ I ʚ ʫʟʝʣ 01. ʇʦ ʪʦʤʫ ʞʝ ʩʦʧʨʦʪʠʚʣʝʥʠʶ  ʪʝʯʝʪ ʪʦʢ . 

ʅʘʭʦʜʠʤ ʨʘʟʥʦʩʪʴ ʵʪʠʭ ʜʚʫʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʪʦʢʘ ʧʦ ʨʝʰʝʪʢʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ.  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʫʟʝʣ 00 ʪʦʢ ʚʭʦʜʠʪ, ʘ ʠʟ ʫʟʣʘ 01 ʪʦʢ ʚʳʭʦʜʠʪ. ʇʦ ʩʦʧʨʦʪʠʚʣʝʥʠʶ  

ʪʝʯʝʪ ʪʦʢ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʦʢʫ ʫʤʝʥʴʰʠʣʦʩʴ 

ʚʜʚʦʝ ʟʘ ʩʯʝʪ ʨʝʰʝʪʢʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ .  

ʆʩʪʘʣʴʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ [7]: 
 

 
(31) 
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ʌʦʨʤʫʣʘ (31) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʫʟʣʘ 00 ʜʦ ʢʘʢʦʛʦ-ʣʠʙʦ ʫʟʣʘ ʩʝʪʢʠ ʨʘʚʥʦ 

ʩʨʝʜʥʝʤʫ ʦʪ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʜʦ ʚʩʝʭ ʩʦʩʝʜʥʠʭ ʫʟʣʦʚ. 

ʅʘʧʨʠʤʝʨ, ʥʘʡʜʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʫʟʣʘ 00 ʜʦ ʫʟʣʘ 20, ʪ.ʝ. . ʀʩʧʦʣʴʟʫʷ (31), ʠʤʝʝʤ 

. ʋʯʠʪʳʚʘʷ ʩʠʤʤʝʪʨʠʶ ʩʝʪʢʠ, ʠʩʧʦʣʴʟʫʝʤ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʠ . 

ʅʘʡʜʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪ ʫʟʣʘ 00 ʜʦ ʫʟʣʘ 21, ʪ.ʝ. . ʀʩʧʦʣʴʟʫʷ (31), ʠʤʝʝʤ 

. ʋʯʠʪʳʚʘʷ ʩʠʤʤʝʪʨʠʶ ʩʝʪʢʠ, ʠʩʧʦʣʴʟʫʝʤ  ʠ 

. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʠ . 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʝʡʰʫʶ ʤʦʜʝʣʴ ʨʝʛʠʩʪʨʘʮʠʠ ʙʠʦʧʦʪʝʥʮʠʘʣʦʚ ʧʨʠ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ. 

ʇʨʠ ʕʕɻ ʵʣʝʢʪʨʦʜʳ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʣʦʚʳ ʧʦ ʧʘʨʥʦ ʠ ʩʠʤʤʝʪʨʠʯʥʦ 

ʩʘʛʠʪʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʪʘʢʠʤʠ 

ʵʣʝʢʪʨʦʜʘʤʠ. 

ʅʘʡʜʝʤ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʎʅʎ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ  ʠ .  

ʀʩʧʦʣʴʟʫʷ (25), ʥʘʡʜʝʤ: 
 

 

(32) 

 

ʇʨʠ ʚʳʚʦʜʝ (32) ʫʯʪʝʥʦ, ʯʪʦ , ʪ.ʢ. ʚʠʜ 

ʧʦʜʳʥʪʝʛʨʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʨʝʜʝʣʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʦʜʠʥʘʢʦʚʳʝ.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʵʣʝʢʪʨʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʣʦʚʳ ʥʘʣʦʞʝʥʳ ʩʠʤʤʝʪʨʠʯʥʦ, ʢʘʢ ʵʪʦ 

ʦʙʳʯʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʕʕɻ. ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʫ ʠʟʤʝʨʝʥʠʷ ʨʘʟʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʦʚ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ɺ ʟʘʤʢʥʫʪʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ: 
 

 (33) 

 

ʀʩʩʣʝʜʫʝʤ ʧʨʦʩʪʝʡʰʠʡ ʚʘʨʠʘʥʪ, ʢʦʛʜʘ ʪʦʯʢʠ ʥʘʣʦʞʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ ʠ ʥʫʣʝʚʘʷ ʪʦʯʢʘ 

ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ. 

 
 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟ (33) ʩʣʝʜʫʝʪ: 
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(34) 

 

ʌʦʨʤʫʣʘ (34) ʦʪʨʘʞʘʝʪ ʙʘʣʘʥʩ ʥʘʧʨʷʞʝʥʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

. ʋʯʠʪʳʚʘʷ ʩʠʤʤʝʪʨʠʶ ʩʭʝʤʳ ʕʕɻ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ  ʠʣʠ 

, ʘ ʬʦʨʤʫʣʫ (32) ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʚʠʜʝ: 
 

 
(35) 

 

ɺ (35) ʤʥʠʤʳʝ ʩʣʘʛʘʝʤʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

ʅʦʨʤʠʨʫʷ (35), ʧʦʣʫʯʘʝʤ: 
 

 
(36) 

 

ʌʦʨʤʫʣʘ (36) ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, 

ʤʦʜʝʣʠʨʫʶʱʫʶ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʧʨʠ ʕʕɻ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʝʡʰʠʡ ʩʣʫʯʘʡ ʦʜʥʦʤʝʨʥʦʛʦ ʤʦʟʛʘ . ʇʨʠ ʵʪʦʤ ʬʦʨʤʫʣʘ (36) 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʚʠʜʫ: 
 

 

(37) 

 

ʌʫʥʢʮʠʶ (37) ʥʝʩʣʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʯʠʩʣʝʥʥʦ. ʆʜʥʘʢʦ, ʧʨʠ  ʧʦʜʳʥʪʝʛʨʘʣʴʥʦʝ 

ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʩʠʥʛʫʣʷʨʥʦʩʪʴ. ʕʪʫ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʥʫʞʥʦ ʠʩʢʣʶʯʠʪʴ ʧʨʠ ʯʠʩʣʝʥʥʦʤ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ (37). ʂʨʦʤʝ ʪʦʛʦ, ʙʝʟʨʘʟʤʝʨʥʫʶ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʚ çʦʜʥʦʤʝʨʥʦʤ ʤʦʟʛʝè 

ʤʝʞʜʫ ʫʟʣʘʤʠ  ʤʦʞʥʦ ʥʘʡʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠ. ʆʥʘ ʨʘʚʥʘ .  

 
ʈʠʩʫʥʦʢ 4. ʀʟʤʝʥʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʙʝʟʨʘʟʤʝʨʥʦʡ ʢʦʦʨʜʠʥʘʪʝ ʍ ʚ çʦʜʥʦʤʝʨʥʦʤ ʤʦʟʛʝè. 

 

ʅʘ ʈʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʚʦʟʙʫʞʜʝʥʠʝ ʦʪ ʎʅʎ ʧʨʠ  ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʦʙʝ 

ʩʪʦʨʦʥʳ çʦʜʥʦʤʝʨʥʦʛʦ ʤʦʟʛʘè. ʕʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʩʠʪ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʦʣʝʙʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (13), ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷʤʠ ʪʦʢʘ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʥʝʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴʶ, ʚ ʤʦʟʛʝ ʯʝʣʦʚʝʢʘ 

. ʇʦʵʪʦʤʫ, ʚʩʣʝʜʩʪʚʠʝ , ʨʠʩ. 4 ʦʪʨʘʞʘʝʪ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʡ ʭʘʨʘʢʪʝʨ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʪʦʞʜʝʩʪʚʠʪʴ ʩ -ʨʠʪʤʦʤ 

ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤʳ ʤʦʟʛʘ (ʈʠʩʫʥʦʢ 4). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʣʥʦʩʪʴʶ ʘʜʝʢʚʘʪʥʳʤʠ, ʪ.ʢ. 

çʦʜʥʦʤʝʨʥʳʡ ʤʦʟʛè ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʣʥʦʮʝʥʥʦʡ ʤʦʜʝʣʴʶ ʨʝʘʣʴʥʦʛʦ ʤʦʟʛʘ. 

ɼʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʣʫʯʘʝʚ, ʪʝʤ ʙʦʣʝʝ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʟʛʘ, ʚʳʯʠʩʣʝʥʠʝ ʠʥʪʝʛʨʘʣʘ 

(36) ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʦʙʫʯʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʦʩʥʦʚʥʦʤ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʦʜʝʣʠ ʧʝʨʮʝʧʪʨʦʥʘ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ [35ï37]. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʤʦʟʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʪʝʨʝʡ ʩʠʥʘʧʩʦʚ ʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʤʝʜʣʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʡʨʦʥʥʦïʩʠʥʘʧʪʠʯʝʩʢʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʤʦʟʛʦʚʳʭ ʩʝʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʟʜʦʨʦʚʳʭ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ 

ʭʦʨʦʰʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʚʦʟʨʘʩʪ 

ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʕʕɻ ʠ ʚʳʟʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ (ɺʇ), ʷʚʣʷʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ ʩ 

ʦʪʣʠʯʥʳʤ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʕʪʠ ʤʝʪʦʜʳ ʤʦʛʫʪ ʠʥʜʝʢʩʠʨʦʚʘʪʴ ʘʥʘʣʠʟ ʚʳʟʨʝʚʘʥʠʷ 

ʤʦʟʛʘ ʢʦʨʪʠʢʦʢʦʨʪʠʢʘʣʴʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʠ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʠʪʤʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ. ɼʠʩʢʨʠʤʠʥʘʮʠʷ ʤʝʞʜʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʨʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʪʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʛʨʫʧʧʳ, ʧʨʠʯʝʤ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʘʢʞʝ ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʕɻ ʚʤʝʩʪʝ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

/ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʥʝʜʦʨʦʛʦʩʪʦʷʱʝʡ, ʥʝʠʥʚʘʟʠʚʥʦʡ ʠ ʰʠʨʦʢʦʜʦʩʪʫʧʥʦʡ ʦʮʝʥʢʠ ʛʨʫʧʧ ʣʠʮ ʠʟ 

ʛʨʫʧʧʳ ʨʠʩʢʘ. 

ʉ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʦʪʢʨʳʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʕʕɻ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʩ ʙʦʣʴʰʠʤ ʵʥʪʫʟʠʘʟʤʦʤ 

ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʥʘʙʣʶʜʘʪʴ 

çʨʘʙʦʪʫ ʤʦʟʛʘè [40]. ʆʛʨʦʤʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʛʥʘʣʘ ʕʕɻ ʥʝ ʜʦʣʞʥʘ ʫʜʠʚʣʷʪʴ, ʪʘʢ ʢʘʢ ʕʕɻ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʢʦʨʨʝʣʷʪʦʤ ʬʫʥʢʮʠʠ ʤʦʟʛʘ, ʘ ʤʦʟʛ ð ɻʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ. ɼʦ ʩʠʭ ʧʦʨ ʕʕɻ 

ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʫʥʢʮʠʠ ʤʦʟʛʘ. ʆʥ 

ʧʨʝʜʣʘʛʘʝʪ ʦʱʫʪʠʤʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ çʝʩʪʝʩʪʚʝʥʥʦʛʦè ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʨʠ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨʫʛʠʭ ʜʝʤʝʥʮʠʷʭ [41]. ʅʘʯʠʥʘʷ ʩ 1970-ʭ ʛʦʜʦʚ, ʩʥʘʯʘʣʘ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʫʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʠ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʘ ʟʘʪʝʤ ʩ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʤʝʪʘʙʦʣʠʯʝʩʢʠïʧʝʨʬʫʟʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

(ʇʕʊ), ʦʜʥʦʬʦʪʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʦ-ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʉʇʕʂʊ) ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʥʝʨʚʥʳʭ 

ʪʦʯʢʘʭ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʬʄʈʊ), ʕʕɻ ʙʳʣʘ 

ʚʳʪʝʩʥʝʥʘ ʚ ʦʩʥʦʚʥʳʭ ʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʕʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʥʝʠʥʚʘʟʠʚʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʘʥʘʪʦʤʠʠ ʤʦʟʛʘ in vivo ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 
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ʠʭ ʢʣʠʥʠʯʝʩʢʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʝʟʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦʜʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʟʛʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʳʩʦʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʜʣʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʤʦʟʛʘ (ʦʪ ʩʝʢʫʥʜ ʜʦ ʤʠʥʫʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴ ʘʢʪʠʚʘʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʚʥʫʪʨʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ ʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠ ʧʘʨʘʣʣʝʣʴʥʦ [42]. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʚ ʠʟʤʝʨʝʥʠʷʭ ʕʕɻ ʙʳʣʠ ʚʥʝʩʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʝʡʨʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʣʣʠʩʝʢʫʥʜʳ. ʇʦʵʪʦʤʫ, ʜʘʞʝ ʝʩʣʠ ʥʘ ʕʕɻ ʩʢʘʟʳʚʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʥʠʟʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʬʄʈʊ ʠ ʇʕʊ), ʝʝ ʚʳʩʦʢʦʝ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤ 

ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʨʪʠʢʘʣʴʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʄʈʊ ʠ 

ʇʕʊ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʕɻ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʢʦʨʪʠʢʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ ʧʨʠʟʥʘʢʘ: ʤʦʟʛʦʚʳʭ ʢʦʣʝʙʘʥʠʡ.ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʩʦʢʦʝ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʦʟʥʠʢʘʶʱʝʛʦ ʩʚʦʡʩʪʚʘ ʤʦʟʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʠʤʝʥʥʦ ʩʧʦʥʪʘʥʥʦʡ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʩʦʙʳʪʠʷʤʠ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʯʘʩʪʦʪʘʭ ʚ ʜʠʘʧʘʟʦʥʝ 2ï4 ɻʮ (ɼʝʣʴʪʘ), 4ï8 ɻʮ (ʪʝʪʘ), 8ï13 ɻʮ (ɸʣʴʬʘ), 13ï30 ɻʮ (ʙʝʪʘ) ʠ >30 

ɻʮ (ʛʘʤʤʘ). ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʯʘʩʪʦʪ ʧʝʨʝʜʘʝʪ ʩʚʦʝʦʙʨʘʟʥʫʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʚ ʧʝʨʠʦʜʳ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ.ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ 

ʮʝʣʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ð ʚʳʷʚʣʝʥʠʝ ʧʘʪʪʝʨʥʦʚ 

ʥʝʡʨʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʢʦʛʥʠʪʠʚʥʦʡ ʬʫʥʢʮʠʠ, ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʣʦʙʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʚʳʯʠʩʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʣʷ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʤʝʨʷʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʪʘʨʝʥʠʝ ʤʦʟʛʘ ʠ ʦʪʣʠʯʘʪʴ ʝʛʦ ʦʪ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ [43ï44].ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʕʕɻ (ʢʕʕɻ) ʠ/ʠʣʠ ɺʇ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʭʦʜʷʱʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠʣʠ ʝʛʦ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ [45]. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʜʘʚʥʠʭ ʫʣʫʯʰʝʥʠʡ ʚ ʧʨʦʩʪʦʪʝ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚ ʜʦʩʪʫʧʝ ʢ ʜʦʩʪʘʪʦʯʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʘʣʛʦʨʠʪʤʘʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʦʯʝʥʴ ʩʣʦʞʥʳʭ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ. ʇʨʠʤʝʨʳ ʧʦʩʣʝʜʥʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚʢʣʶʯʘʶʪ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ 

(ʠ ʧʦʨʪʘʪʠʚʥʦʩʪʠ) ʫʩʠʣʠʪʝʣʝʡ ʕʕɻ ʠ ʨʘʟʨʘʙʦʪʢʫ ʚʳʩʦʢʦʧʣʦʪʥʳʭ ʤʘʪʨʠʯʥʳʭ ʩʝʪʦʢ, ʢʦʪʦʨʳʝ 

ʥʝ ʪʨʝʙʫʶʪ ʠʩʪʠʨʘʥʠʷ ʢʦʞʠ ʚ ʤʝʩʪʘʭ ʩ ʥʠʟʢʠʤ ʠʤʧʝʜʘʥʩʦʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

event-related potential (ERP) ð ʧʠʢ ʯʝʨʝʟ 600 ʤʩ ʧʦʩʣʝ ʥʫʣʝʚʦʛʦ ʚʨʝʤʝʥʠ ʢʦʜʠʨʦʚʘʥʠʷ 

ʩʪʠʤʫʣʦʚ (P600) ʙʳʣ ʩʥʠʞʝʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʣʝʛʢʠʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ (ʃʂʅ), ʦʩʦʙʝʥʥʦ ʫ ʪʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʃʂʅ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʰʣʠ 

ʚʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ [46ï47]. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʤʝʥʮʠʝʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʩʥʠʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ERP-ʧʠʢʘ ʥʘ 300 ʤʩ ʧʦʩʣʝ ʥʫʣʝʚʦʛʦ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ (P300) 

[45]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ɺʇ ʚ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ [47]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʨʦʮʝʩʩʘʤ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʝʝ [48]. ʆʜʥʘʢʦ ʨʝʛʠʩʪʨʘʮʠʷ ɺʇ ʪʨʝʙʫʝʪ ʦʩʦʙʦʡ ʥʘʩʪʨʦʡʢʠ 

ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʦʤ ʩʪʠʤʫʣʷʮʠʠ ʠ ʕʕɻ-ʘʧʧʘʨʘʪʦʤ, ʦʢʦʣʦ 40ï60 ʤʠʥʫʪ ʚʨʝʤʝʥʠ ʜʣʷ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʢʠ, ʩʧʦʩʦʙʥʦʡ ʚʳʧʦʣʥʷʪʴ ʟʘʭʚʘʪʳʚʘʶʱʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʛʠʩʪʨʘʮʠʷ ʨʠʪʤʦʚ ʕʕɻ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʜʫʨʫ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʣʝʛʢʫʶ ʠ ʙʳʩʪʨʫʶ, ʥʝ ʪʨʝʙʫʶʱʫʶ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 155  

 

ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʩʪʠʤʫʣʷʮʠʠ. ʕʕɻ ʠʟʤʝʨʝʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʨʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ð ɻ ʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʪʘʨʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʨʠʪʤʦʚ ʕʕɻ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʫ ʧʦʞʠʣʳʭ ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ. ʅʦʚʳʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʘʞʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʠ ʵʪʠ ʤʝʪʦʜʳ ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʝʟʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʮʝʥʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʝʤʝʥʮʠʠ, ʢʘʢ ʥʘ ʛʨʫʧʧʦʚʦʤ, ʪʘʢ ʠ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʇʝʨʩʧʝʢʪʠʚʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʣʝʟʥʦʩʪʠ ʤʝʪʦʜʘ ʕʕɻ ʚ ʢʘʯʝʩʪʚʝ 

ʛʣʦʙʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ, ʙʳʩʪʨʦ ʦʮʝʥʠʚʘʝʤʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʚʳʯʠʩʣʝʥʠʡ, ʟʘʣʦʞʝʥʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ [49].ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʕʕɻ ð ʢʦʨʨʝʣʷʪʳ 

ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʨʘʩʪʘ. ɺʟʨʦʩʣʳʝ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʕʕɻ, ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʢʦʛʥʠʪʠʚʥʳʡ 

ʜʝʬʠʮʠʪ, ʯʝʤ ʪʝ, ʫ ʢʦʛʦ ʥʘʙʣʶʜʘʣʠʩʴ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʜʦʨʦʚʦʝ 

ʩʪʘʨʝʥʠʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʤʝʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʢʘʟʘʪʝʣʝʡ ɸʣʴʬʘ ʠ ʪʝʪʘ-ɸʣʴʬʘ-

ʦʪʥʦʰʝʥʠʝ (theta-alpha relationship (ʊɸR)), ʘ ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ 

ʥʘʨʫʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [50]. 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʦʪʨʘʞʘʝʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ. ʉʫʤʤʘʨʥʘʷ ʕʕɻ ʪʘʢʞʝ ʚ 

ʧʨʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʫʞʝ ʥʝ ʦʪʜʝʣʴʥʳʭ 

ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʘ ʠʭ ʛʨʦʤʘʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʪ.ʝ. ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ.  

ɸʥʘʣʠʟ ʕʕɻ, ʜʘʝʪ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʟʛʘ ʦʧʨʝʜʝʣʷʶʪ ʚʥʝʰʥʠʡ 

ʚʠʜ ʠ ʚʥʫʪʨʝʥʥʶʶ ʦʨʛʘʥʠʟʘʮʠʶ ʕʕɻ. ʅʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʩʪʚʦʣʘ ʠ ʚ ʧʝʨʝʜʥʠʭ ʦʪʜʝʣʘʭ 

ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʤʝʶʪʩʷ ʷʜʨʘ, ʘʢʪʠʚʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʤʦʟʛʘ. ʉʨʝʜʠ ʵʪʠʭ ʩʠʩʪʝʤ ʚʳʜʝʣʷʶʪ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʦʩʭʦʜʷʱʠʝ ʘʢʪʠʚʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʫʨʦʚʥʝ 

ʨʝʪʠʢʫʣʷʨʥʦʡ ʬʦʨʤʘʮʠʠ ʩʨʝʜʥʝʛʦ ʠ ʚ ʧʨʝʦʧʪʠʯʝʩʢʠʭ ʷʜʨʘʭ ʧʝʨʝʜʥʝʛʦ ʤʦʟʛʘ, ʠ ʧʦʜʘʚʣʷʶʱʠʝ 

ʠʣʠ ʪʦʨʤʦʟʷʱʠʝ, ʩʦʤʥʦʛʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʘʣʘʤʠʯʝʩʢʠʭ ʷʜʨʘʭ, ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ ʤʦʩʪʘ ʠ ʧʨʦʜʦʣʛʦʚʘʪʦʤ ʤʦʟʛʝ. 

ʆʙʱʠʤʠ ʜʣʷ ʦʙʝʠʭ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʨʝʪʠʢʫʣʷʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ ʧʦʜʢʦʨʢʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʠʬʬʫʟʥʳʝ, ʜʚʫʩʪʦʨʦʥʥʠʝ ʢʦʨʢʦʚʳʝ ʧʨʦʝʢʮʠʠ. ʊʘʢʘʷ ʦʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʣʦʢʘʣʴʥʘʷ ʘʢʪʠʚʘʮʠʷ ʯʘʩʪʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʦʜʢʦʨʢʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʙʣʘʛʦʜʘʨʷ ʝʝ ʩʝʪʝʚʠʜʥʦʤʫ ʩʪʨʦʝʥʠʶ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʨʦʮʝʩʩ ʚʩʝʡ ʩʠʩʪʝʤʳ ʠ ʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʝʝ ʚʣʠʷʥʠʡ ʥʘ ʚʝʩʴ ʤʦʟʛ (ʈʠʩʫʥʦʢ 5) [51].  

ɸʢʪʠʚʠʨʫʶʱʘʷ ʨʝʪʠʢʫʣʦʢʦʨʪʠʢʘʣʴʥʘʷ ʠ ʣʠʤʙʠʢʦʢʦʨʪʠʢʘʣʴʥʘʷ ʩʠʩʪʝʤʳ ʚʳʟʳʚʘʶʪ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ, ʠ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʨʘʟʜʨʘʞʝʥʠʝ 

ʧʨʠʚʦʜʠʪ ʢ ʨʝʘʢʮʠʠ ʧʨʦʙʫʞʜʝʥʠʷ (arousal). 

ʕʕɻ ʨʝʛʠʩʪʨʠʨʫʶʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0, 3 ʜʦ 50 ɻʮ. ɺ ʝʝ ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʨʠʪʤʳ 

ʤʦʟʛʘ ð ʜʝʣʴʪʘ-ʨʠʪʤ ʦʪ 0,3 ʜʦ 4 ɻʮ), ʪʝʪʘïʨʠʪʤ (ʦʪ 4 ʜʦ 8 ɻʮ), ʘʣʴʬʘïʨʠʪʤ (ʦʪ 8 ʜʦ 13 ɻʮ), 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʙʝʪʘïʨʠʪʤ ʠʣʠ ʙʝʪʘ-1-ʨʠʪʤ (ʦʪ 13 ʜʦ 25 ɻʮ), ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʡ ʙʝʪʘ-ʨʠʪʤ ʠʣʠ 

ʙʝʪʘ-2- ʨʠʪʤ (ʦʪ 25 ʜʦ 35ɻʮ) ʠ ʛʘʤʤʘïʨʠʪʤ ʠʣʠ ʙʝʪʘ-3-ʨʠʪʤ (ʦʪ 35 ʜʦ 50ɻʮ). ʕʪʠʤ ʨʠʪʤʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʢʪʠʚʥʦʩʪʠ: ʜʝʣʴʪʘ-ʘʢʪʠʚʥʦʩʪʴ, ʪʝʪʘïʘʢʪʠʚʥʦʩʪʴ, ʘʣʴʬʘïʘʢʪʠʚʥʦʩʪʴ, ʙʝʪʘï

ʘʢʪʠʚʥʦʩʪʴ ʠ ʛʘʤʤʘïʘʢʪʠʚʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʕʕɻ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʦʩʦʙʳʝ ʚʠʜʳ 

ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ð ʧʣʦʩʢʫʶ ʕʕɻ, ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ ʘʩʠʥʭʨʦʥʥʫʶ 

ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʫʶ (çʤʘʭʨʠʩʪʫʶè) ʘʢʪʠʚʥʦʩʪʴ, ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʫʶ ʤʝʜʣʝʥʥʫʶ ʧʦʣʠʤʦʨʬʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ (ʅʇʄɸ) ʠ ʧʦʣʠʨʠʪʤʠʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 156  

 

 
ʈʠʩʫʥʦʢ 5. ɺʦʩʭʦʜʷʱʘʷ ʨʝʪʠʢʫʣʦʢʦʨʪʠʢʘʣʴʥʘʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʝʛʫʣʷʮʠʠ ʫʨʦʚʥʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ [51]. ɼ1 ʠ ɼ2 ð ʜʝʩʠʥʭʨʦʥʠʟʫʶʱʠʝ ʘʢʪʠʚʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ 

ʩʨʝʜʥʝʛʦ ʤʦʟʛʘ ʠ ʧʝʨʝʜʥʝʛʦ ʤʦʟʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʉ1 ʠ ʉ2 ð ʩʠʥʭʨʦʥʠʟʫʶʱʠʝ ʪʦʨʤʦʟʷʱʠʝ 

ʩʦʤʥʦʛʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ ʠ ʤʦʩʪʘ ʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʷʜʝʨ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʤʦʟʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ɺ ʥʦʨʤʝ ʘʣʴʬʘ-ʨʠʪʤ ʜʦʤʠʥʠʨʫʝʪ ʚ ʟʘʪʳʣʦʯʥʳʭ ʦʪʜʝʣʘʭ ʤʦʟʛʘ; ʫʙʳʚʘʝʪ ʧʦ ʘʤʧʣʠʪʫʜʝ ʦʪ 

ʟʘʪʳʣʢʘ ʢʦ ʣʙʫ; ʚ ʣʦʙʥʳʭ ʦʪʜʝʣʘʭ ʥʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠ ʙʠʧʦʣʷʨʥʦʤ ʦʪʚʝʜʝʥʠʠ ʩ ʵʣʝʢʪʨʦʜʦʚ, 

ʥʘʣʦʞʝʥʥʳʭ ʧʦ ʩʘʛʠʪʪʘʣʴʥʳʤ ʣʠʥʠʷʤ ʩ ʤʘʣʳʤʠ ʤʝʞʵʣʝʢʪʨʦʜʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ; 

ʩʠʤʤʝʪʨʠʯʝʥ ʧʦ ʯʘʩʪʦʪʝ ʠ ʘʤʧʣʠʪʫʜʝ ʚ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʷʭ; ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʠʯʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʩ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ ʧʦ ʟʘʧʦʣʥʝʥʠʶ ʢʦʥʚʝʢʩʠʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʚʳʰʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʙʦʣʴʰʝ ʚ ʧʨʘʚʦʤ ʧʦʣʫʰʘʨʠʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʤʦʟʛʘ, ʩʚʷʟʘʥʥʦʡ ʩ ʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʣʝʚʦʛʦ ʧʦʣʫʰʘʨʠʷ; ʦʙʨʘʟ ʘʣʴʬʘ-ʨʠʪʤʘ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʳʡ, ʬʦʨʤʘ ʚʦʣʥʳ ʩʠʥʫʩʦʠʜʘʣʴʥʘʷ; 

ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʦʪʳ ʥʝʚʝʣʠʢʠ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 0,5 ʢʦʣʝʙ./ʩ, ʘʤʧʣʠʪʫʜʘ ʘʣʴʬʘ-ʨʠʪʤʘ 30-80 ʤʢɺ 

(ʯʘʱʝ 40-60 ʤʢɺ) ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʮʝʥʪʨʘʣʴʥʦ-ʟʘʪʳʣʦʯʥʳʭ ʦʪʚʝʜʝʥʠʷʭ ʧʨʠ ʙʠʧʦʣʷʨʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩ ʙʦʣʴʰʠʤʠ ʤʝʞʵʣʝʢʪʨʦʜʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʩ ʵʣʝʢʪʨʦʜʦʚ, ʥʘʣʦʞʝʥʥʳʭ ʥʘ 

ʩʘʛʠʪʪʘʣʴʥʳʭ ʣʠʥʠʷʭ, ʠʣʠ ʧʨʠ ʤʦʥʦʧʦʣʷʨʥʦʤ ʦʪʚʝʜʝʥʠʠ ʧʦ ɻʦʣʜʤʘʥʫ (ʧʨʠ ʤʦʥʦʧʦʣʷʨʥʦʤ 

ʦʪʚʝʜʝʥʠʠ ʩ ʠʥʜʠʬʬʝʨʝʥʪʥʳʤ ʵʣʝʢʪʨʦʜʦʤ ʥʘ ʱʝʢʝ - ʘʤʧʣʠʪʫʜʘ ʘʣʴʬʘ-ʨʠʪʤʘ ʚ 2 ʨʘʟʘ ʚʳʰʝ; 

ʧʨʠ ʙʠʧʦʣʷʨʥʦʤ ʦʪʚʝʜʝʥʠʠ ʩ ʤʘʣʳʤʠ ʤʝʞʵʣʝʢʪʨʦʜʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʧʦ ʩʘʛʠʪʪʘʣʴʥʳʤ 

ʣʠʥʠʷʤ ð ʘʤʧʣʠʪʫʜʘ ʘʣʴʬʘ-ʨʠʪʤʘ ʚ 2 ʨʘʟʘ ʥʠʞʝ), ʠʥʜʝʢʩ 75-95% (ʈʠʩʫʥʦʢ 6).  

ɹʝʪʘ-ʘʢʪʠʚʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʥʘʙʣʶʜʘʶʪ ʚ ʣʦʙʥʳʭ ʦʪʜʝʣʘʭ ʤʦʟʛʘ ʠ ʥʘ ʩʪʳʢʘʭ ʚʝʨʝʪʝʥ 

ʘʣʴʬʘ-ʨʠʪʤʘ, ʩʠʤʤʝʪʨʠʯʥʘ ʧʦ ʘʤʧʣʠʪʫʜʝ ʚ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ ʧʦʣʫʰʘʨʠʷʭ; ʦʙʨʘʟ ʘʩʠʥʭʨʦʥʥʳʡ, 

ʘʧʝʨʠʦʜʠʯʥʳʡ; ʘʤʧʣʠʪʫʜʘ 3-5 ʤʢɺ; ʠʥʜʝʢʩ ʚ ʣʦʙʥʳʭ ʦʪʜʝʣʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100%, 

ʦʪʩʫʪʩʪʚʠʝ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʧʘʪʦʣʦʛʠʠ (ʈʠʩʫʥʢʠ 6ï7). 

ʋ ʚʟʨʦʩʣʦʛʦ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʘʩʩʠʚʥʦʛʦ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, 

ʪʝʪʘ- ʠ ʜʝʣʴʪʘ-ʨʠʪʤʳ ʥʝ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ, ʦʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʘ ʠʣʠ 

ʥʘʨʢʦʟʘ. ʇʨʠ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʡ ʥʦʨʤʝ ʚ ʕʕɻ ʜʦʤʠʥʠʨʫʝʪ ʘʣʴʬʘ-ʨʠʪʤ. ɺ ʣʦʙʥʳʭ ʦʪʜʝʣʘʭ 

ʤʦʟʛʘ ʠ ʥʘ ʩʪʳʢʘʭ ʚʝʨʝʪʝʥ ʘʣʴʬʘ-ʨʠʪʤʘ ʨʝʛʠʩʪʨʠʨʫʶʪ ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ ʙʝʪʘ-ʘʢʪʠʚʥʦʩʪʴ, ʘ ʚ 

ʟʘʜʥʠʭ ʦʪʜʝʣʘʭ ʤʦʟʛʘ ʥʘʙʣʶʜʘʶʪ ʨʝʜʢʠʝ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʘʣʴʬʘ-ʨʠʪʤ, ʚʩʧʳʰʢʠ ʪʝʪʘ-ʨʠʪʤʘ 

ʧʦ 2ï4 ʚʦʣʥʳ, ʢʨʘʪʥʳʝ ʧʦ ʯʘʩʪʦʪʝ ʘʣʴʬʘ-ʨʠʪʤʫ, ʘʤʧʣʠʪʫʜʦʡ ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʬʦʥʦʚʳʡ ʨʠʪʤ. 

ɿʜʝʩʴ ʞʝ ʨʝʛʠʩʪʨʠʨʫʶʪ ʨʝʜʢʠʝ ʝʜʠʥʠʯʥʳʝ ʨʘʟʙʨʦʩʘʥʥʳʝ ʥʠʟʢʦʘʤʧʣʠʪʫʜʥʳʝ ʜʝʣʴʪʘ-ʚʦʣʥʳ 

(ʈʠʩʫʥʦʢ 6, 7). 
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ʈʠʩʫʥʦʢ 6. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʤʦʟʛʘ ʚʦ ʚʨʝʤʷ ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʩʥʘ 

[47]. 
 

 
 

ʈʠʩʫʥʦʢ 7. ʆʩʥʦʚʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ  ʨʠʪʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ [47]. 

 

ʅʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʢʘʟʳʚʘʶʪʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʘʣʴʬʘ-ʨʠʪʤʘ. 

ɼʣʷ ʢʣʠʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʳ ʕʕɻ ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʦʪʥʦ-

ʘʤʧʣʠʪʫʜʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʨʝʜʣʦʞʝʥʥʳʤʠ ɽ. ɸ. ɾʠʨʤʫʥʩʢʦʡ, ʚʳʜʝʣʷʶʪ ʧʨʠ ʵʪʦʤ 

6 ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ. 

I ʪʠʧ ð çʥʦʨʤʘʣʴʥʘʷè ʕʕɻ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʣʴʬʘ-ʚʦʣʥ ʩ ʘʤʧʣʠʪʫʜʦʡ ʚ ʧʨʝʜʝʣʘʭ 25ï

55 ʤʢɺ, ʫʤʝʨʝʥʥʳʤ ʯʠʩʣʦʤ ʚʦʣʥ ʙʝʪʘ-ʜʠʘʧʘʟʦʥʘ (5ï15 ʤʢɺ), ʤʝʜʣʝʥʥʳʝ ʚʦʣʥʳ (ʪʝʪʘï ʠ 

ʜʝʣʴʪʘ) ʘʤʧʣʠʪʫʜʦʡ 15ï20 ʤʢɺ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 5ï10 ʨʘʟ ʨʝʞʝ, ʯʝʤ ʘʣʴʬʘ-ʚʦʣʥʳ. 

II ʪʠʧ ð ʛʠʧʝʨʩʠʥʭʨʦʥʥʘʷ ʕʕɻ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ: ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʯʠʩʣʦʤ ʘʣʴʬʘ-ʚʦʣʥ 

(55ï110 ʤʢɺ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʪʘ- ʠ ʪʝʪʘ- ʢʦʣʝʙʘʥʠʷʤʠ; ʪʦʣʴʢʦ ʙʝʪʘ-ʨʠʪʤ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ 

(14ï20 ʢʦʣʝʙʘʥʠʡ ʚ ʩʝʢʫʥʜʫ) ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ; ʘʣʴʬʘ-ʧʦʜʦʙʥʳʝ ʪʝʪʘ-ʚʦʣʥʳ ʚʦ ʚʩʝʭ 

ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʚʘʨʠʘʥʪʘ ʙʳʚʘʶʪ ʨʝʜʢʦ. 

III ʪʠʧ ð ʜʝʩʠʥʭʨʦʥʥʘʷ ʕʕɻ: ʧʘʜʝʥʠʝ ʯʠʩʣʘ ʘʣʴʬʘ-ʚʦʣʥ ʠ ʩʥʠʞʝʥʠʝ ʠʭ ʘʤʧʣʠʪʫʜʳ (10ï

20 ʤʢɺ), ʚʦʟʨʘʩʪʘʝʪ (ʚ 3ï15 ʨʘʟ) ʯʠʩʣʦ ʙʝʪʘ-ʚʦʣʥ, ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʤʝʜʣʝʥʥʳʭ 

ʚʦʣʥ. 

IV ʪʠʧ ð ʥʝʨʝʛʫʣʷʨʥʘʷ, ʜʝʟʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʕʕɻ: ʘʣʴʬʘ-ʨʠʪʤ ʥʝ ʚʳʨʘʞʝʥ, 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʘʣʴʬʘ-ʚʦʣʥʳ; ʯʠʩʣʦ ʚʦʣʥ ʙʝʪʘ- ʜʠʘʧʘʟʦʥʘ ʫʤʝʥʴʰʝʥʦ, ʯʠʩʣʦ 
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ʤʝʜʣʝʥʥʳʭ ʚʦʣʥ ʥʝʤʥʦʛʦ ʫʚʝʣʠʯʝʥʦ. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʚʩʝʭ ʯʘʩʪʦʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 25ï40 

ʤʢɺ. 

V ʪʠʧ ð ʛʨʫʙʦ ʜʝʟʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʕʕɻ (ʜʚʘ ʚʘʨʠʘʥʪʘ): ʧʨʝʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ ʤʝʜʣʝʥʥʳʝ ʚʦʣʥʳ, ʦʪʤʝʯʘʶʪʩʷ ʦʩʪʨʳʝ ʚʦʣʥʳ, ʧʘʨʦʢʩʠʟʤʘʣʴʥʳʝ 

ʨʘʟʨʷʜʳ, ʢʦʤʧʣʝʢʩʳ ʦʩʪʨʳʭ ʠ ʤʝʜʣʝʥʥʳʭ ʚʦʣʥ. 

VI ʪʠʧ ð ʣʦʢʘʣʴʥʦ ʥʘʨʫʰʝʥʥʘʷ ʕʕɻ (ʩ ʥʘʣʠʯʠʝʤ ʦʯʘʛʦʚʳʭ ʠʣʠ ʦʜʥʦʧʦʣʫʰʘʨʥʳʭ 

ʩʜʚʠʛʦʚ ʥʘ ʕʕɻ). ʕʕɻ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʷʞʝʩʪʴ ʧʨʦʮʝʩʩʘ, ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʶ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ, ʨʘʟʚʠʪʠʝ ʦʙʱʝʤʦʟʛʦʚʳʭ ʩʠʤʧʪʦʤʦʚ, ʨʝʬʣʝʢʪʦʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʧʦʨʘʞʝʥʠʝ ʛʣʫʙʠʥʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʟʛʘ [52]. 
 

 
 

ʈʠʩʫʥʦʢ 8. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʝ ʨʠʪʤʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ H. 

sapiens [48]. 

 

ɺʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʠʪʤʳ ʕʕɻ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʤʦʛʫʪ 

ʚʳʷʚʣʷʪʴ ʥʘʨʫʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ (ʈʠʩʫʥʦʢ 8), ʣʝʞʘʱʠʭ ʚ 

ʦʩʥʦʚʝ ʙʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʣʠʮ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ [53]. 

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʵʪʠ ʘʥʦʤʘʣʴʥʳʝ ʨʠʪʤʳ ʕʕɻ ʩʚʷʟʘʥʳ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʦʨʢʦʚʳʤʠ 

ʨʘʟʲʝʜʠʥʝʥʠʷʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʛʠʙʝʣʠ ʢʦʨʪʠʢʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ, ʘʢʩʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ 

ʜʝʬʠʮʠʪʫ ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ [54]. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʟʜʦʨʦʚʳʤ ʩʪʘʨʝʥʠʝʤ ʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʳʝ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʤʦʱʥʦʩʪʴʶ ʜʝʣʴʪʳ [55]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʙʱʘʣʦʩʴ ʦ ʧʦʚʳʰʝʥʠʠ 

ɼʝʣʴʪʘ-ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʠ ʪʝʪʘ-ʠ ɸʣʴʬʘ-ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʘʣʴʬʘ-ʠ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ɼʝʣʴʪʘ-ʠ ʙʝʪʘ-ʤʘʣʳʭ ʤʠʨʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʚʷʟʥʦʩʪʠ [55ï56]. 

ɿʜʦʨʦʚʦʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʢʦʨʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ, ʣʝʞʘʱʠʝ ʚ 

ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʥʦʤʘʣʠʡ ʈ300, 

ʪʘʢʠʭ ʢʘʢ ʬʘʟʦʚʘʷ ʙʣʦʢʠʨʦʚʢʘ ʩʪʠʤʫʣʦʚ ʠ ʚʳʟʚʘʥʥʳʝ ʩʪʠʤʫʣʘʤʠ ʢʦʣʝʙʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ʠ ʥʝʥʦʨʤʘʣʴʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʚʷʟʴ 

ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʩʪʘʨʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʄʝʞʧʦʣʫʰʘʨʥʳʡ 

ʧʘʪʪʝʨʥ ʛʠʧʝʨʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚ ʘʣʴʬʘ-ʜʠʘʧʘʟʦʥʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ çʜʦʜʝʤʝʥʪʥʦʛʦè ʧʝʨʠʦʜʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ. ʄʝʪʦʜʳ ʠ ʘʥʘʣʠʟʳ ʕʕɻ ʠ 

ʤʘʛʥʠʪʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʄʕɻ) ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʤʦʟʛʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʟʜʦʨʦʚʦʛʦ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʘʨʝʥʠʷ [57]. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ. 

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʪʚʝʪ ʥʘ ʤʦʟʛʦʚʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʕʕɻ ʠ ʄʕɻ, 

ʠʟʤʝʨʷʶʪ ʥʝʨʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʫʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʕʕɻ ʠ ʄʕɻ ʚ ʧʦʥʠʤʘʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʨʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʈʠʩʫʥʦʢ 9) [58].  

 

 
 

ʈʠʩʫʥʦʢ 9. ɻʝʥʝʟʠʩ ʩʠʛʥʘʣʦʚ ʕʕɻ ʠ ʄʕɻ: (ʘ) ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʪʦʢʠ (ʢʨʘʩʥʘʷ ʩʪʨʝʣʢʘ) ʚ ʘʢʪʠʚʥʳʭ 

ʥʝʡʨʦʥʘʭ ʚʳʟʳʚʘʶʪ ʦʙʲʝʤʥʳʝ ʪʦʢʠ (ʞʝʣʪʳʝ ʣʠʥʠʠ) ʚʥʫʪʨʠ ʛʦʣʦʚʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʧʦʪʝʥʮʠʘʣʘ (V) ʥʘ ʩʢʘʣʴʧʝ. ʊʦʢʠ ʪʘʢʞʝ ʛʝʥʝʨʠʨʫʶʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ (ʟʝʣʝʥʳʝ ʣʠʥʠʠ; ɹ) ʚʥʝ ʛʦʣʦʚʳ; 

ʟʜʝʩʴ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʣʝʜʫʝʪ (ʧʦ ʧʨʘʚʦʤʫ ʧʨʘʚʠʣʫ) ʟʘ ʥʘʧʨʘʚʣʝʥʠʝʤ ʯʠʩʪʳʭ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʪʦʢʦʚ. (b) ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʩʠʛʥʘʣʳ ʕʕɻ ʠ ʄʕɻ ʚʥʦʩʷʪ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʝ ʪʦʢʠ 

(ʢʨʘʩʥʳʝ ʩʪʨʝʣʢʠ) ʚ ʘʧʠʢʘʣʴʥʳʭ ʜʝʥʜʨʠʪʘʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ. (c) ʆʯʝʥʴ ʩʭʝʤʘʪʠʯʥʘʷ 

ʠʣʣʶʩʪʨʘʮʠʷ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ (ʄʕɻ/ʕʕɻ) ʠ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠʭ (ʬʄʈʊ) ʢʫʨʩʦʚ ʚʨʝʤʝʥʠ 

ʦʪʢʣʠʢʘ ʥʘ ʩʪʠʤʫʣʳ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ ʜʣʠʪʝʣʴʥʦʩʪʝʡ. ɺʳʟʚʘʥʥʳʝ ʨʝʘʢʮʠʠ ʬʘʟʦʚʦ-ʙʣʦʢʠʨʫʶʪʩʷ ʥʘ 

ʩʪʠʤʫʣʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ ʨʝʘʢʮʠʠ ʦʪʨʘʞʘʶʪ ʘʤʧʣʠʪʫʜʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʬʘʟʦʚʦ-

ʙʣʦʢʠʨʫʝʤʦʡ ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [58]. 

 

ʅʝʡʨʦʢʦʛʥʠʪʠʚʥʦʝ ʩʪʘʨʝʥʠʝ ʩ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʩʦʩʨʝʜʦʪʦʯʠʚ 

ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷʭ ʦʩʮʠʣʣʷʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʩʦʙʳʪʠʷʤʠ ʧʦʪʝʥʮʠʘʣʘʭ ʠ ʚʳʟʚʘʥʥʳʭ ʩʪʠʤʫʣʘʤʠ ʦʩʮʠʣʣʷʪʦʨʥʳʭ ʨʝʘʢʮʠʷʭ ʚʦ ʚʨʝʤʷ 
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ʢʦʛʥʠʪʠʚʥʳʭ ʠʣʠ ʤʦʪʦʨʥʳʭ ʟʘʜʘʯ, ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʟʛʘ ʠ ʠʟʤʝʥʝʥʠʷʭ 

ʩʣʦʞʥʦʩʪʠ ʩʠʛʥʘʣʘ, ʩʠʛʥʘʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʕʕɻ ʦʪʨʘʞʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʦʣʥʦʚʦʡ ʬʦʨʤʳ 

ʠ ʜʠʥʘʤʠʢʠ, ʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʩʚʷʟʘʥʘ ʩ ʪʘʢʠʤʠ 

ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʢʘʢ ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ. 

ɺ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʤʳ ʤʦʞʝʤ ʦʞʠʜʘʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʠ ʪʦʯʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʟʛʘ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 

ʬʫʥʢʮʠʠ ʤʦʟʛʘ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʩ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʙʦʣʝʝ ʪʦʥʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʣʦʢʘʣʴʥʦʡ ʠ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʦʯʥʦʩʪʠ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʟʘʧʠʩʝʡ ʚ ʥʘʪʫʨʘʣʴʥʳʭ  ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʷ ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʧʨʠʥʝʩʝʪ 

ʤʥʦʛʦ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ [58]. 

 

ʄʝʜʠʮʠʥʘ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. 

ɺʨʘʯ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛ: ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ 

ʤʦʟʛʘè H. sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʀʉʂʋʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ, ʘ ʩ ʜʨʫʛʦʡ ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, 

ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ,  ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. 

ʄʦʟʛ H. sapiens ð ɻʪʦ ʩʣʝʜʫʶʱʠʡ ʩʝʨʝʙʨʷʥʳʡ ʠ ʟʦʣʦʪʦʡ ʨʫʙʝʞ ʜʣʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ 

ʠ ʇ4-ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ çʧʦʨʷʜʢʦʚʳʭè ʤʝʜʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʚʝʩʪʠʮʠʡ. ɿʘ ʢʨʘʪʢʦʩʨʦʯʥʳʝ çʦʰʠʙʢʠè ʢʘʨʜʠʦʣʦʛʦʚ ʠ ʦʥʢʦʣʦʛʦʚ, ʧʨʠʜʝʪʩʷ ʜʦʣʛʦʩʨʦʯʥʦ 

çʨʘʩʧʣʘʯʠʚʘʪʴʩʷè ʢʣʠʥʠʯʝʩʢʠʤ ʛʝʨʠʘʪʨʘʤ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ 

ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʨʠʘʪʨʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ (ʥʘʨʫʰʝʥʠʷ) ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ  ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ʠ, ʧʦʟʚʦʣʷʪ ʤʥʦʛʠʤ ʠʟ ʥʘʩ ʞʠʪʴ ʩ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚ ʟʦʣʦʪʳʝ ʛʦʜʳ ʥʘʰʝʡ ʞʠʟʥʠ. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʮʠʫʤʘ ð ʵʪʦ ʤʝʜʠʮʠʥʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ñto the creative person 

H. sapiensò: ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩ ʪʝʭʥʦʣʦʛʠʠ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè, ʛʠʙʨʠʜʥʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ñthe virtual brainò, ñvirtual realityò, ñvirtual paranormal brain 

phenomenaò, ʪʘʢ ʢʘʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʯʘʩʪʚʫʝʪ ʚ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ H. sapiens. 

ʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2024, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2030 ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2045 ð ʵʪʦ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ ñBrain Homo Sapiensò, ʛʝʨʠʘʪʨʠʯʝʩʢʘʷ ʛʠʙʨʠʜʥʘʷ 

ñThe Secretò ʜʦʣʛʦʩʨʦʯʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ ñBrainïcomputer interfaceò. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʚ 2010ï2019 [6, 36, 37, 59-69] 

ʩʦʟʜʘʝʪ ʥʝʡʨʦʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʙʘʟʠʩ ʜʣʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʚʥʝʰʥʝï ʠ ʚʥʫʪʨʠʩʨʝʜʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʟʛ H. sapiens, ʩ ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʏɽʃʆɺɽʂɸ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

ʅʝʡʨʦʩʝʪʠ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè: ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʮʠʝʥʪ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ  ʤʦʜʝʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʯʘ-ʧʘʮʠʝʥʪʘ ʧʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʜʠʝʪʦʪʝʨʘʧʠʠ: ʟʜʦʨʦʚʦʝ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ [38, 59, 60]. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚʥʝʜʨʝʥʘ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ (ʈʠʩʫʥʦʢ 10): 

ʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4ʄʝʜʠʮʠʥʘ ʠ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 

ð ʢʘʢ, ʩʦʚʨʝʤʝʥʥʳʡ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʣʘʩʪʝʨ ʚ 
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ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩʣʝʜʫʶʱʠʝ: 

1. ɻʝʥʝʪʠʢʘ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʈʅʂ ʠ ɼʅʂ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ). 

2. ʕʧʠʛʝʥʝʪʠʢʘ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.). 

3. ʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS).  

4. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

5. ʄʝʪʘʙʦʣʦʤʠʢʘ, ʤʝʪʘʛʝʥʦʤʠʢʘ, ʤʠʢʨʦʙʠʦʪʘ. 

6. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ. 

7. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

8. ɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ. 

9. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ. 

10. ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʟʨʘʩʪʦʤ. 

11. ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʩ 

ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʨʦʙʦʪʦʚ. 

12. ʏʝʣʦʚʝʢ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ çʧʝʨʝʛʨʫʟʢʘè): 

ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ ʵʢʦʛʘʜʞʝʪʳè. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʙʦʣʝʟʥʴʶ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʡ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʤʝʥʮʠʠ ʦʪ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʮʝʥʢʠ ʜʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ: ʦʪ ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʨʝʥʠʷ Homo Sapiens. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ ʚ ʧʝʨʠʦʜ 2010- 2019 ʛʛ. [7, 38ï39, 

59ï69] 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 ʮʠʨʢʘʜʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ (2010, 

2013, 2016, 2017, 2019), ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ [59], 

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. ɼʘʣʴʥʝʡʰʝʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʩ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

http://www.bulletennauki.com/
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rna-sequence


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 162  

 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʚ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʦʛʥʠʪʠʚʥʳʡ ʨʝʟʝʨʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɼʣʷ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʯʝʣʦʚʝʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʩʭʝʤʘ 

ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ 

ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ [59, 65ï66]. 

ɺʥʝʜʨʝʥʠʝ  ʠʟʦʙʨʝʪʝʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ (2010) [38, 60] 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. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʩ ʩʠʩʪʝʤʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ 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 [60]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʨʝʘʣʴʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʤʦʱʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʘʛʝʥʦʤʠʢʠ ʠ ʤʝʪʘʪʨʘʥʩʢʨʠʧʪʦʤʥʦʛʦ ʘʥʘʣʠʟʘ. ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʫʩʪʘʥʦʚʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʛʝʥʳ ʠ ʧʫʪʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʜʦʨʦʚʴʝʤ ʯʝʣʦʚʝʢʘ, ʠ ʝʛʦ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [35, 70]. 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ 

ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʩ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʚ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, 

ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʦʛʥʠʪʠʚʥʳʡ ʨʝʟʝʨʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [38, 59ï60, 70]. 

ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ 

ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʝʛʦ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [6ï7, 39, 59, 64]. 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʪʠʨʘʞʠʨʦʚʘʥ ʚ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

ʘʣʛʦʨʠʪʤ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ, ʧʨʦʚʝʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ  ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ [39, 63]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʢʠ, ʣʝʯʝʥʠʷ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩʣʝʜʫʶʱʠʝ (ʈʠʩʫʥʦʢ 10): 

1. ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4ʄʝʜʠʮʠʥʘ ʠ ʮʠʬʨʦʚʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ð ɻ ʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

2. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʪ ʜʨ. 
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3. ɻʝʥʝʪʠʢʘ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʈʅʂ ʠ ɼʅʂ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ) ʠ 

ʵʧʠʛʝʥʝʪʠʢʘ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.). 

4. ʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS ʠ 

ʜʨ.).  

5. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʩ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ  ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

6. ʄʝʪʘʙʦʣʦʤʠʢʘ, ʤʝʪʘʛʝʥʦʤʠʢʘ, ʤʠʢʨʦʙʠʦʪʘ ð ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ. 

7. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

8. ɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ. 

9. ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ. 

10. ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʚʦʟʨʘʩʪʦʤ. 

11. ʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʩ 

ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʨʦʙʦʪʦʚ. 

12. ʏʝʣʦʚʝʢ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ (ʠʥʪʝʨʥʝʪ, ʩʦʪʦʚʘʷ ʩʚʷʟʴ, ʠ ʜʨ.) ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ (çʧʝʨʝʛʨʫʟʢʘè): ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ çʵʢʦʛʘʜʞʝʪʳè. 

 

 

 

ʈʠʩʫʥʦʢ 10. ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ 

çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ, ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ 

ʛʝʨʠʘʪʨʠʠ [39]. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʙʠʦʤʘʨʢʝʨʳ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʮʝʣʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʚ ʦʙʥʘʨʫʞʝʥʠʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʥʝʡʨʦʤʦʜʫʣʷʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʪʨʦʬʠʠ, 

ʥʘʨʫʰʝʥʠʠ ʩʚʷʟʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʪʦʢʘ. ʇʝʨʩʧʝʢʪʠʚʥʦ, ʢʘʢ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʪʘʢ ʠ ʧʦʣʥʘʷ ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʘʷ 
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ʦʮʝʥʢʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʧʝʨʚʳʤ ʧʦʜʭʦʜʦʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʝʥʦʪʠʧʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʚʝʩʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ [37, 61ï62, 70ï74]. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʠʧʧʦʢʘʤʧʦʧʦʜʦʙʥʦʛʦ ʘʤʥʝʩʪʠʯʝʩʢʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ 

ʢʦʥʪʝʢʩʪʝ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʬʝʥʦʪʠʧʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ, ʢʣʠʥʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

çʜʝʩʢʨʠʧʪʦʨʳè ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʦʥʝʯʥʳʝ ʤʝʨʳ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ [75]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʜʠʛʤ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʠ ʛʣʫʙʦʢʠʭ ʛʝʪʝʨʦʛʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʧʦʥʠʤʘʥʠʷ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʬʝʡʩ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʦʪ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ.  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʘʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʠ ʛʠʙʨʠʜʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʦʯʝʪʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè ʠ çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʷʚʷʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʤʧʪʦʤʳ.  

 

ɺʳʚʦʜʳ: 

1. ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4ʄʝʜʠʮʠʥʘ ʠ ʮʠʬʨʦʚʦʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ð ɻ ʪʦ ʩʦʚʨʝʤʝʥʥʳʡ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʦʟʛʘ H. sapiens. 

2. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ  ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. 

3. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ  ð ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʫʪʴ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ. 

4. ɹʠʦʨʦʙʦʪʳ ʠ ʵʢʦʛʘʜʞʝʪʳ: ʥʘʩʪʦʷʱʝʝ ʠ ʙʫʜʫʱʝʝ ʚ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʤ ʩʦʧʨʦʚʦʞʜʝʥʠʠ 

ʙʦʣʴʥʳʭ ʩ ʣʝʛʢʠʤʠ, ʫʤʝʨʝʥʥʳʤʠ ʠ ʪʷʞʝʣʳʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. 

5. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ: ʩʚʦʝʚʨʝʤʝʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʘʮʠʝʥʪʘ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʝʛʦ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʚʦʣʦʥʪʝʨʦʚ ʠ 

çʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʦʤʦʱʥʠʢʦʚè ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ (ʜʝʡʩʪʚʠʡ) ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ. 

6. ʅʝʡʨʦʩʝʪʠ çʤʦʟʛïʤʠʢʨʦʙʠʦʪʘè: ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʮʠʝʥʪ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ  ʤʦʜʝʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʯʘ-ʧʘʮʠʝʥʪʘ ʧʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʜʠʝʪʦʪʝʨʘʧʠʠ: ʟʜʦʨʦʚʦʝ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ. 

7. ɺʈɸʏ ʠ ʅɽʁʈʆʌʀɿʀʆʃʆɻ: ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè H. sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʀʉʂʋʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ, ʘ ʩ ʜʨʫʛʦʡ ð  ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 165  

 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ 

ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ,  ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. 

8. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʛʠʙʨʠʜʥʦʡ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʕʕɻ ʠ ʬʄʈʊ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʠʨʦʚʘʥʠʝʤ, ʧʦʟʚʦʣʠʪ ʢʣʠʥʠʯʝʩʢʦʤʫ ʚʨʘʯʫ ʛʝʨʠʘʪʨʫ 

ʫʧʨʘʚʣʷʪʴ ʟʜʦʨʦʚʳʤ ʩʪʘʨʝʥʠʝʤ H. sapiens. 
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ɸʥʥʦʪʘʮʠʷ. ɺʨʘʯ ʠ ʥʝʡʨʦʬʠʟʠʦʣʦʛ: ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè Homo sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʩ ʜʨʫʛʦʡ ð  ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ 

ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ,  ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʧʦʩʦʙʥʳ ʥʘ ʤʥʦʛʦʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʠ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʠ ʛʠʙʨʠʜʥʦʡ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ., ʩ ʮʝʣʴʶ ʥʘʯʘʣʘ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʦʟʛʘ H. sapiens. ʄʦʟʛ H. sapiens ð ɻ ʪʦ ʩʣʝʜʫʶʱʠʡ ʨʫʙʝʞ ʜʣʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʪ ʧʦʥʷʪʴ ʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ  ʠ 

ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ ʤʦʟʛʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ 

ʩʭʝʤʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʘʥ ʠ 

ʚʥʝʜʨʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

 

Abstract. Doctor and neurophysiologist: a modern solution to problems of rehabilitation 

ócognitive brainô of Homo sapiens using on the one hand, tools and technologies of artificial 

intelligence, and with another ð a multidisciplinary collaboration with clinical neurophysiologist 

óuniversalô specialist in the field of neurology, psychiatry, psychotherapy, psychoanalysis and 

geriatrics. Modern artificial intelligence technologies are capable of many things, including 

predicting Alzheimerôs disease with the help of combined and hybrid neuroimaging, sequencing of 

a new generation, etc., in order to start timely and effective rehabilitation brain H. sapiens. 

The H. sapiens brain is the next frontier for health care. Through the fusion of combined and hybrid 

neuroimaging techniques with artificial intelligence technologies, it will be possible to understand 

and diagnose neurological disorders and find new methods of rehabilitation and medical and social 

support that will lead to improved mental health. To restore circadian neuroplasticity of the brain, a 

multimodal scheme is proposed: circadian glasses, functional nutrition and physical activity. 
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A combined and hybrid cluster in the diagnosis, treatment, prevention and rehabilitation of 

cognitive disorders and cognitive disorders has been developed and implemented. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʠʥʪʝʨʬʝʡʩ çʤʦʟʛ-

ʢʦʤʧʴʶʪʝʨè, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʝʣʘʪʦʥʠʥ, ʥʝʡʨʦʩʝʪʠ, ʥʝʡʨʦʚʠʟʫʣʠʟʘʮʠʷ, 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʩʝʪʴ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè, ʥʝʡʨʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ, ʬʠʟʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʭʨʦʥʦʤʝʜʠʮʠʥʘ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʮʠʨʢʘʜʠʘʥʥʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ. 

 

Keywords: bioinformatics, virtual reality, brain-computer interface, artificial intelligence, 

melatonin, neural networks, neuroimaging, neurorehabilitation, brain-microbiota neural network, 

neuroendocrinology, physical activity, functional nutrition, chronomedicine, circadian glasses, 

circadian plasticity of the brain. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʙʦʣʴʥʳʭ ʩ ʢʦʛʥʠʪʠʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʤʝʥʮʠʠ (ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ) ʦʪ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʮʝʥʢʠ ʜʦ 

ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ: ʦʪ 

ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ Homo sapiens. 

ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ 

ʨʘʩʩʪʨʦʡʩʪʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ, ʣʝʯʝʙʥʳʝ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ: 

ïɻʝʥʝʪʠʢʘ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʈʅʂ ʠ ɼʅʂ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ). 

ïʕʧʠʛʝʥʝʪʠʢʘ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.). 

ï ʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS).  

ïʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ïʄʝʪʘʙʦʣʦʤʠʢʘ, ʤʝʪʘʛʝʥʦʤʠʢʘ, ʤʠʢʨʦʙʠʦʪʘ. 

ïʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ. 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ïɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ. 

ïʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʛʠʙʨʠʜʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ. 

ïʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʟʨʘʩʪʦʤ. 

ïʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʩ 

ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʨʦʙʦʪʦʚ. 

H. sapiens & compatibility. ʏʝʣʦʚʝʢ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. ʏʝʣʦʚʝʢ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ çʧʝʨʝʛʨʫʟʢʘè. ʏʝʣʦʚʝʢ: ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ ʵʢʦʛʘʜʞʝʪʳ. 

ɹʫʜʫʱʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʘʨʘʜʠʛʤ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʠ ʛʣʫʙʦʢʠʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, 

ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʪʷʞʝʣʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ (ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ), ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʬʝʡʩ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè, ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʦʪ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʠʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ 

ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʮʝʣʦʩʪʥʫʶ ʢʘʨʪʠʥʫ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʦʭʚʘʪʳʚʘʪʴ ʜʠʥʘʤʠʢʫ ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʷʚʣʝʥʠʡ. 

ʎʠʨʢʘʜʠʘʥʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ ʜʦ ʩʠʭ ʧʦʨ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʟʫʯʝʥʘ. ʎʠʨʢʘʜʥʳʝ 

ʠʟʤʝʥʝʥʠʷ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ, ʚʝʨʦʷʪʥʦ, ʟʘʚʠʩʷʪ ʦʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 
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ʬʣʫʢʪʫʘʮʠʡ ʮʠʨʢʘʜʥʳʭ ʙʝʣʢʦʚ ʯʘʩʦʚ, ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʚ ʯʘʩʦʚʳʭ ʢʣʝʪʢʘʭ ʠ ʮʠʨʢʘʜʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʵʢʩʧʨʝʩʩʠʠ ʥʝʙʦʣʴʰʠʭ ʤʦʣʝʢʫʣ, ʢʦʪʦʨʳʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʫʯʘʩʪʚʫʶʪ ʚ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʯʘʩʦʚ. 

ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʤʦʣʝʢʫʣ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʪʝʯʝʥʠʝ ʜʥʷ ʠ ʥʦʯʠ ʤʦʟʛ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʵʪʠʭ ʨʠʪʤʦʚ ʛʝʥʝʨʠʨʫʶʪʩʷ ʵʥʜʦʛʝʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʧʨʠʚʦʜʠʤʳʤʠ ʚ ʜʝʡʩʪʚʠʝ 

ʮʠʨʢʘʜʥʳʤʠ ʯʘʩʘʤʠ. ʕʪʠ ʮʠʢʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʝ ʩʠʥʘʧʩʦʚ 

ʠʣʠ ʚ ʤʦʨʬʦʣʦʛʠʠ ʥʝʡʨʦʥʦʚ ʠ ʛʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʢʘʢ ʫ ʧʦʟʚʦʥʦʯʥʳʭ, ʪʘʢ ʠ ʫ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ.  

ʎʠʨʢʘʜʠʘʥʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ ð ɻ ʪʦ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʠʥʪʝʛʨʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷ 

ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʨʝʤʝʥʝʤ ʠ ʩʦʩʪʦʷʥʠʝʤ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ 

ʪʘʢʪʦʚʳʝ ʚʳʭʦʜʳ ʨʝʛʫʣʠʨʫʶʪ ʮʠʨʢʘʜʥʳʝ ʧʨʦʮʝʩʩʳ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʠ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʮʠʢʣʘʭ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʫʧʨʘʚʣʷʶʪʩʷ ʯʘʩʘʤʠ, ʘ ʥʝ ʩʦʩʪʦʷʥʠʝʤ ʤʦʟʛʘ [1ï

2].  

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

ɺʈɸʏ ʠ ʅɽʁʈʆʌʀɿʀʆʃʆɻ: ʩʦʚʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʝʘʙʠʣʠʪʘʮʠʠ 

çʢʦʛʥʠʪʠʚʥʦʛʦ ʤʦʟʛʘè Homo Sapiens c ʧʨʠʤʝʥʝʥʠʝʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʀʉʂʋʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ, ʘ ʩ ʜʨʫʛʦʡ ð ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʘ ʩ  ʢʣʠʥʠʯʝʩʢʠʤ çʫʥʠʚʝʨʩʘʣʴʥʳʤè ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ 

ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ, ʧʩʠʭʦʪʝʨʘʧʠʠ,  ʧʩʠʭʦʘʥʘʣʠʟʘ ʠ ʛʝʨʠʘʪʨʠʠ. 

ʄʦʟʛ H. sapiens ð ɻʪʦ ʩʣʝʜʫʶʱʠʡ ʩʝʨʝʙʨʷʥʳʡ ʠ ʟʦʣʦʪʦʡ ʨʫʙʝʞ ʜʣʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ 

ʠ ʇ4-ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ çʧʦʨʷʜʢʦʚʳʭè ʤʝʜʠʢʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʚʝʩʪʠʮʠʡ. ɿʘ ʢʨʘʪʢʦʩʨʦʯʥʳʝ çʦʰʠʙʢʠè ʢʘʨʜʠʦʣʦʛʦʚ ʠ ʦʥʢʦʣʦʛʦʚ, ʧʨʠʜʝʪʩʷ ʜʦʣʛʦʩʨʦʯʥʦ 

çʨʘʩʧʣʘʯʠʚʘʪʴʩʷè ʢʣʠʥʠʯʝʩʢʠʤ ʛʝʨʠʘʪʨʘʤ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ 

ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʨʠʘʪʨʠʯʝʩʢʠʝ 

ʨʘʩʩʪʨʦʡʩʪʚʘ (ʥʘʨʫʰʝʥʠʷ) ʠ ʥʘʡʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ  ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ʠ, ʧʦʟʚʦʣʷʪ ʤʥʦʛʠʤ ʠʟ ʥʘʩ ʞʠʪʴ ʩ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚ ʟʦʣʦʪʳʝ ʛʦʜʳ ʥʘʰʝʡ ʞʠʟʥʠ. 

ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʮʠʫʤʘ ð ʵʪʦ ʤʝʜʠʮʠʥʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʠʦʜ óto the creative person 

H. sapiensô: ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩ ʪʝʭʥʦʣʦʛʠʠ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè, ʛʠʙʨʠʜʥʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, óthe virtual brainô, óvirtual realityô, óvirtual paranormal brain 

phenomenaô, ʪʘʢ ʢʘʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʯʘʩʪʚʫʝʪ ʚ 

ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʟʛʘ H. sapiens. 

ʂʦʥʩʪʨʫʢʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʧʝʨʝʤʝʥʥʳʭ, ʚʢʣʶʯʘʷ 

ʠʥʪʝʣʣʝʢʪ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʤʩʪʚʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦʟʚʦʣʷʝʪ 

ʤʦʟʛʫ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʩʥʦʚʥʳʤ ʧʘʪʦʣʦʛʠʷʤ, ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʛʥʠʪʠʚʥʫʶ ʬʫʥʢʮʠʶ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʄʦʟʛ H. sapiens ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʢʘʢ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʇʦʟʥʘʥʠʝ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʥʷʪʠʷ ʜʣʷ ʚʟʨʦʩʣʳʭ ð ʚʩʝ ʵʪʦ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘ. 
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ʅʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2024, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2030 ʠ ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ-2045 ð ʵʪʦ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ óBrain Homo Sapiensô, ʛʝʨʠʘʪʨʠʯʝʩʢʘʷ ʛʠʙʨʠʜʥʘʷ 

óThe Secretô ʜʦʣʛʦʩʨʦʯʥʘʷ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ, ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠ óBrain-computer interfaceô. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [3ï16] ʩʦʟʜʘʝʪ 

ʥʝʡʨʦʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʙʘʟʠʩ ʜʣʷ ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʚʥʝʰʥʝï ʠ ʚʥʫʪʨʠʩʨʝʜʦʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʟʛʘ H. sapiens, ʩ ʮʝʣʴʶ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʤʝʜʠʢʦ-

ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

(ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʅʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

 

ʅʝʡʨʦʩʝʪʠ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè: ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʮʠʝʥʪ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʨʘʯʘ-ʧʘʮʠʝʥʪʘ ʧʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʜʠʝʪʦʪʝʨʘʧʠʠ: ʟʜʦʨʦʚʦʝ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʤʠʢʨʦʙʠʦʪʳ [3, 5, 17]. 

ʆʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʤʦʞʥʘ ʧʨʠ 

ʮʠʨʢʘʜʠʘʥʥʦʡ ʚʳʨʘʙʦʪʢʝ ʤʝʣʘʪʦʥʠʥʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʝʛʦ ʜʣʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) 

ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ 

ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ.  

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʩ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʚ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ 

ʜʦʩʪʘʪʦʯʥʫʶ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʦʛʥʠʪʠʚʥʳʡ ʨʝʟʝʨʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɼʣʷ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʮʠʨʢʘʜʠʘʥʥʳʭ ʨʠʪʤʦʚ ʯʝʣʦʚʝʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʩʭʝʤʘ 

ʧʦʚʳʰʝʥʠʷ ʮʠʨʢʘʜʠʘʥʥʦʛʦ ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ 

ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ [3, 10, 11]. 

ɺʥʝʜʨʝʥʠʝ ʠʟʦʙʨʝʪʝʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [5, 17] 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. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ, ʩ ʩʠʩʪʝʤʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʢʘʢ ʥʘ ʛʫʤʦʨʘʣʴʥʳʝ ʠ ʛʦʨʤʦʥʘʣʴʥʳʝ ʮʠʨʢʘʜʠʘʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʠ ʥʘ 
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ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʠ ʝʛʦ ʧʦʣʠʤʦʨʙʠʜʥʦʩʪʴ. ɺʢʣʶʯʝʥʠʝ ʚ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʭʝʤʫ 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 [5]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʠʢʨʦʙʠʦʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʣʦ ʨʝʘʣʴʥʦʩʪʴʶ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʤʦʱʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʘʛʝʥʦʤʠʢʠ ʠ ʤʝʪʘʪʨʘʥʩʢʨʠʧʪʦʤʥʦʛʦ ʘʥʘʣʠʟʘ. ʅʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʤʝʪʦʜʳ 

ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʫʩʪʘʥʦʚʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʭʦʟʷʠʥʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʛʝʥʳ ʠ ʧʫʪʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʜʦʨʦʚʴʝʤ ʯʝʣʦʚʝʢʘ, ʠ ʝʛʦ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ [18ï19]. 

ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʩʦʯʝʪʘʥʥʦʝ (ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ ʠ ʥʝʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ) ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ 

ʮʠʨʢʘʜʠʘʥʥʫʶ ʦʩʴ çʤʠʢʨʦʙʠʦʪʘïʢʠʰʝʯʥʠʢïʤʦʟʛè ʩ ʧʦʤʦʱʴʶ ʝʞʝʜʥʝʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ,  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ 

ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʠʤʦʜʘʣʴʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʩ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʚ ʥʝʡʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʭʨʦʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦè ʠ çʚʠʩʮʝʨʘʣʴʥʦʛʦè ʤʦʟʛʘ, 

ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ ʢʦʛʥʠʪʠʚʥʳʡ ʨʝʟʝʨʚ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [3, 5, 9, 17]. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ, ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʨʢʘʜʠʘʥʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʫʨʦʚʝʥʴ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʤʝʣʘʪʦʥʠʥʘ ʚ ʦʨʛʘʥʠʟʤʝ [3], 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.  

ʂʦʥʮʝʧʮʠʠ çʢʦʛʥʠʪʠʚʥʦʛʦ ʠ ʤʦʟʛʦʚʦʛʦ ʨʝʟʝʨʚʘè ʙʳʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ 

ʦʙʲʷʩʥʝʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʪʦ, ʯʪʦ ʣʠʮʘ, ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʥʠʝ, ʟʘʥʷʪʠʝ 

ʠ ʦʪʜʳʭ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʙʦʣʝʝ ʤʝʜʣʝʥʥʳʤ ʢʦʛʥʠʪʠʚʥʳʤ ʩʥʠʞʝʥʠʝʤ ʚ ʟʜʦʨʦʚʦʤ ʩʪʘʨʝʥʠʠ ʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʥʠʟʢʦʤ ʨʠʩʢʝ ʨʘʟʚʠʪʠʷ ʫʤʝʨʝʥʥʳʭ ʠ ʪʷʞʝʣʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ 

(ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ).  
 

ʋʧʨʘʚʣʝʥʠʝ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʯʝʣʦʚʝʢʘ 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʝʛʦ ʞʠʟʥʠ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʧʣʘʩʪʠʯʥʦʩʪʴʶ, ʚʢʣʶʯʘʶʪ ʩʠʥʘʧʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʩʠʥʘʧʪʦʛʝʥʝʟ, ʨʘʩʰʠʨʝʥʠʝ ʥʝʡʨʠʪʘ, ʚʢʣʶʯʘʷ ʘʢʩʦʥʘʣʴʥʦʝ 

ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʜʝʥʜʨʠʪʥʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʛʝʥʝʟ ʠ ʨʝʢʨʫʪʠʨʦʚʘʥʠʝ ʠʟ ʥʝʡʨʦʥʥʳʭ 

ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ. ʌʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʷʚʣʷʶʱʠʤʠ 

ʧʣʘʩʪʠʯʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ: ʩʠʥʘʧʩ, ʥʝʡʨʠʪ, ʪʝʣʘ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʘʥʪʝʨʦʛʨʘʜʥʳʡ ʠ 

ʨʝʪʨʦʛʨʘʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʣʝʪʦʯʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʥʝʡʨʦʥïʛʣʠʘ), ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠ 

ʨʦʜʩʪʚʝʥʥʳʝ ʠʤ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʠʥʪʨʘʥʘʟʘʣʴʥʫʶ, ʠʥʪʝʨʥʝʡʨʦʥʥʫʶ ʠ 

ʤʝʞʢʣʝʪʦʯʥʫʶ ʩʠʛʥʘʣʠʟʘʮʠʶ ʯʝʨʝʟ ʛʣʠʶ ʠ ʚʢʣʶʯʘʶʪ ʤʦʣʝʢʫʣʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʳ, ʤʠʝʣʠʥ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʠʥʛʠʙʠʪʦʨʳ, ʨʝʮʝʧʪʦʨʳ ʪʠʨʦʟʠʥʢʠʥʘʟʳ, 

ʥʝʡʨʦʪʨʦʬʠʯʝʩʢʠʝ ʠ ʬʘʢʪʦʨʳ ʨʦʩʪʘ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʮʠʪʦʢʠʥʳ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʳ. ʕʪʠ 

ʧʨʦʮʝʩʩʳ ʨʝʛʫʣʠʨʫʶʪʩʷ ʢʣʝʪʦʯʥʦ-ʘʚʪʦʥʦʤʥʳʤʠ ʠ ʤʝʞʢʣʝʪʦʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʧʦʩʨʝʜʫʶʪ ʨʝʘʢʮʠʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʢʣʝʪʦʢ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɻʝʥʝʨʠʨʫʷ 
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ʵʥʝʨʛʠʶ ʠ ʨʝʛʫʣʠʨʫʷ ʩʫʙʢʣʝʪʦʯʥʳʡ Ca2+ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʛʦʤʝʦʩʪʘʟ, 

ʤʠʪʦʭʦʥʜʨʠʠ ʤʦʛʫʪ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʣʘʩʪʠʯʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʥʝʡʨʦʥʘʣʴʥʦʝ ʠ ʩʠʥʘʧʪʠʯʝʩʢʦʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ, ʦʪʨʦʩʪʦʢ 

ʥʝʡʨʠʪʘ, ʦʪʧʫʩʢ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʘ, ʠ ʜʝʥʜʨʠʪʥʳʡ remodeling. 

ʅʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʨʘʟʜʨʘʞʠʪʝʣʠ ʧʫʪʝʤ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʳ, ʬʫʥʢʮʠʡ ʠ 

ʩʚʷʟʝʡ. ʕʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʙʩʪʨʘʪ ʦʙʫʯʝʥʠʷ ʠ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʤʝʜʠʘʪʦʨ ʨʝʘʢʮʠʡ ʥʘ ʥʝʨʚʥʦʝ 

ʠʩʪʦʱʝʥʠʝ ʠ ʧʦʚʨʝʞʜʝʥʠʝ (ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ). ʕʪʦʪ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʦʪʚʝʪ ʥʘ ʥʝʡʨʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʚʢʣʶʯʘʝʪ ʤʦʜʫʣʷʮʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʝʥʜʨʠʪʦʚ, ʘʢʩʦʥʦʚ ʠ ʩʠʥʘʧʩʦʚ.  

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʤʦʟʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʪʝʨʝʡ ʩʠʥʘʧʩʦʚ ʠ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʤʝʜʣʝʥʥʦ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʨʘʩʪʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʡʨʦʥʥʦïʩʠʥʘʧʪʠʯʝʩʢʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʠ ʧʣʘʩʪʠʯʝʩʢʦʝ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʤʦʟʛʦʚʳʭ ʩʝʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʫʤʩʪʚʝʥʥʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʜʜʝʨʞʘʥʠʶ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʟʜʦʨʦʚʳʭ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʠ 

ʭʦʨʦʰʝʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

 ʆʜʥʘʢʦ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʴ 

ɸʣʴʮʛʝʡʤʝʨʘ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʅʦʚʳʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʘʞʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʣʠ ʵʪʠ ʤʝʪʦʜʳ ʜʦʩʪʘʪʦʯʥʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʦʮʝʥʢʠ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ ʠ ʜʝʤʝʥʮʠʠ, ʢʘʢ ʥʘ ʛʨʫʧʧʦʚʦʤ, ʪʘʢ ʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʫʨʦʚʥʷʭ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ/ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ 

ʧʨʦʮʝʩʩʳ ʥʝʡʨʦʛʝʥʝʟʘ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʝʛʦ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ [3, 4, 9, 20ï21]. 

ʈʘʟʨʘʙʦʪʘʥ ʠ ʪʠʨʘʞʠʨʦʚʘʥ ʚ ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 

ʘʣʛʦʨʠʪʤ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ, ʫʩʪʘʥʦʚʠʪʴ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ, ʧʨʦʚʝʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ  ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ [8, 20]. 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʤʦʜʫʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ: ʇ4 ʄʝʜʠʮʠʥʘ; ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʷ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ; ʠʥʪʝʨʬʝʡʩʘ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè; ʥʝʡʨʦʩʝʪʝʡ çʤʦʟʛ-ʤʠʢʨʦʙʠʦʪʘè; ʚʠʨʪʫʘʣʴʥʦʡ ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ); ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ (ʈʠʩʫʥʦʢ 2).  

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʇ4ʄʝʜʠʮʠʥʫ ʠ ʮʠʬʨʦʚʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʠʥʩʪʨʫʤʝʥʪ ʦʙʲʝʤʥʦʡ ʦʮʝʥʢʠ ʞʠʟʥʠ ʧʘʮʠʝʥʪʘ, 

ʩʝʤʝʡʥʦʛʦ ʘʥʘʤʥʝʟʘ, ʬʠʟʠʢʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʘʪʘʨʝʠ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ), ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʙʠʦʤʘʨʢʝʨʦʚ) 

ʩʦʩʫʜʠʩʪʦʛʦ ʩʪʘʨʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ,  ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʨ. 

ïɻʝʥʝʪʠʢʫ (ʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʈʅʂ ʠ ɼʅʂ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ) ʠ 

ʵʧʠʛʝʥʝʪʠʢʫ (ʵʧʠʛʝʥʦʤ ʠ ʩʪʘʨʝʥʠʝ, ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʜʨ.). 

ïʅʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (MOCA, MMSE, MiniïCog, FAB, TMT, GDS ʠ 

ʜʨ.). 

http://www.bulletennauki.com/
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/rna-sequence
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ïʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʠ ʛʠʙʨʠʜʥʫʶ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʶ ʩ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝʤ  ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. 

ïʄʝʪʘʙʦʣʦʤʠʢʫ, ʤʝʪʘʛʝʥʦʤʠʢʫ, ʤʠʢʨʦʙʠʦʪʘ ð ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʧʠʪʘʥʠʝ. 

ïʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

ïɹʠʦʯʠʧʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʠ ʤʦʟʛʦʚʳʝ ʯʠʧʳ. 

ïʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʠ ʛʠʙʨʠʜʥʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ. 

ïʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʠʦʚʦʟʨʘʩʪʦʤ. 

ïʄʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ  ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʠ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʩ 

ʧʦʤʦʱʴʶ ʙʳʪʦʚʳʭ ʨʦʙʦʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʙʠʦʨʦʙʦʪʦʚ. 

ïʏʝʣʦʚʝʢʘ: ʩ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ çʧʝʨʝʛʨʫʟʢʦʡè (ʠʥʪʝʨʥʝʪ, ʩʦʪʦʚʘʷ ʩʚʷʟʴ, ʠ ʜʨ.) ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ: ʧʨʠʨʦʜʘ, ʙʳʪ, ʮʠʨʢʘʜʠʘʥʥʳʝ ʛʘʜʞʝʪʳ ʠ çʵʢʦʛʘʜʞʝʪʳè. 

 
 

ʈʠʩʫʥʦʢ 2. ɼʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʙʠʦʤʘʨʢʝʨʳ ʤʦʛʫʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʜʝʢʚʘʪʥʦʡ ʮʝʣʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʚ ʦʙʥʘʨʫʞʝʥʠʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʤʦʟʛʘ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʥʝʡʨʦʤʦʜʫʣʷʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʪʨʦʬʠʠ, 

ʥʘʨʫʰʝʥʠʠ ʩʚʷʟʠ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʤʦʟʛʦʚʦʛʦ 

ʢʨʦʚʦʪʦʢʘ. ʇʝʨʩʧʝʢʪʠʚʥʦ, ʢʘʢ ʢʣʠʥʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʪʘʢ ʠ ʧʦʣʥʘʷ ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʧʝʨʚʳʤ ʧʦʜʭʦʜʦʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʬʝʥʦʪʠʧʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʚʝʩʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ [6ï7, 16, 19, 22ï25]. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʛʠʧʧʦʢʘʤʧʦʧʦʜʦʙʥʦʛʦ ʘʤʥʝʩʪʠʯʝʩʢʦʛʦ 

ʥʘʨʫʰʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʣʠʥʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ 

ʢʦʥʪʝʢʩʪʝ ʩʠʩʪʝʤʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʦʡ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʬʝʥʦʪʠʧʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ, ʢʣʠʥʠʯʝʩʢʠʝ ʤʘʨʢʝʨʳ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

çʜʝʩʢʨʠʧʪʦʨʳè ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʦʥʝʯʥʳʝ ʤʝʨʳ 

ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʪʝʩʪʘʤ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʠ ʛʠʙʨʠʜʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ, ʩʦʯʝʪʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʪʝʨʬʝʡʩ çʤʦʟʛïʢʦʤʧʴʶʪʝʨè ʠ  çʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠ ʢʣʝʪʦʯʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʨʘʟʚʠʪʠʝʤ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʷʚʷʪʩʷ ʢʦʛʥʠʪʠʚʥʳʝ 

ʩʠʤʧʪʦʤʳ.  

ʄʦʟʛ H. sapiens ð ɻ ʪʦ ʩʣʝʜʫʶʱʠʡ ʨʫʙʝʞ ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʪ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ 
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ʤʝʪʦʜʳ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʫʣʫʯʰʝʥʠʶ 

ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ, ʧʦʟʚʦʣʷʪ ʤʥʦʛʠʤ ʠʟ ʥʘʩ ʞʠʪʴ ʩ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚ ʟʦʣʦʪʳʝ ʛʦʜʳ ʥʘʰʝʡ 

ʞʠʟʥʠ. 
 

ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʷ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʦ [10, 18, 22], ʯʪʦ ʢʦʨʘ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ  ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʠʥʮʠʪʠʡ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʷʯʝʝʢ ʧʘʤʷʪʠ (ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ʎʅʎ). ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʟʘʛʨʫʟʢʘ ʎʅʎ ʠʥʬʦʨʤʘʮʠʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʝʧʨʝʨʳʚʥʦ. ɺʩʧʦʤʠʥʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʥʷʪʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʎʅʎ. 

ɺʩʝ ʎʅʎ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʕʪʘ ʩʚʷʟʴ ʤʦʞʝʪ ʥʦʩʠʪʴ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʠ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʉʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʎʅʎ ʦʧʨʝʜʝʣʷʶʪ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʦʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʢʦʤʧʴʶʪʝʨʘʭ. ɹʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠʙʝʣʴʶ 

ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʎʅʎ. ʕʪʦ ʚʝʜʝʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ ʛʦʣʦʚʥʦʤ 

ʤʦʟʛʝ, ʪ. ʝ. ʥʘʨʫʰʝʥʠʶ ʧʘʤʷʪʠ. ʊʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ ʤʦʟʛʘ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʥʝʡʨʦʥʦʚ ʤʦʟʛʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʧʘʤʷʪʠ. 

ʉʚʷʟʠ ʤʝʞʜʫ ʎʅʎ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʤʳʩʣʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʦʚʳʝ, ʪ. ʝ. ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʠ ʩʣʫʯʘʡʥʳʝ ʠʣʠ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʤʦʟʛ ʠʩʧʦʣʴʟʫʝʪ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʩʚʷʟʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʚʠʜʝ ʦʙʣʝʛʯʝʥʥʳʭ ʧʫʪʝʡ ʧʨʦʚʝʜʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ 

ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ (ʦʙʫʯʝʥʠʷ). ʉʭʝʤʘ ʧʝʨʮʝʧʪʨʦʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʚ ʦʩʥʦʚʥʦʤ ʙʘʟʠʨʫʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʩʪʴʶ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʆʜʥʘʢʦ ʦʯʝʥʴ ʚʘʞʥʳ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʆʥʠ ʚʦʟʥʠʢʘʶʪ ʚ ʚʠʜʝ ʩʣʫʯʘʡʥʳʭ ʢʦʥʪʘʢʪʦʚ 

ʨʘʟʣʠʯʥʳʭ ʎʅʎ ʯʘʩʪʦ ʥʘʭʦʜʷʱʠʭʩʷ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʙʳʯʥʦ ʵʪʠ ʢʦʥʪʘʢʪʳ 

ʙʝʩʩʤʳʩʣʝʥʥʳ, ʥʦ ʠʥʦʛʜʘ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʟʘʨʝʥʠʶ, ʦʪʢʨʳʪʠʶ. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʵʪʦʤ ʩʫʪʴ ʪʦʛʦ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʘʟʳʚʘʝʪ ʠʥʪʫʠʮʠʝʡ ʦʩʦʙʝʥʥʦ ʚ ʪʚʦʨʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʎʅʎ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʫʯʥʦïʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠʭ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ. 

ɽʩʪʴ ʣʶʜʠ (ʪ. ʥ. ʣʶʜʠïʩʯʝʪʯʠʢʠ ʠʣʠ ʬʝʥʦʤʝʥʘʣʴʥʳʝ ʩʯʝʪʯʠʢʠ) ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʤʥʦʞʘʪʴ 

ʚ ʫʤʝ ʤʥʦʛʦʟʥʘʯʥʳʝ ʯʠʩʣʘ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʦʣʴʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʎʅʎ. ʅʝʪ ʥʠ ʢʘʢʠʭ ʩʚʝʜʝʥʠʡ, ʯʪʦ ʵʪʠ ʣʶʜʠ ʩʦʚʝʨʰʠʣʠ ʢʘʢʦʝ-ʣʠʙʦ ʦʪʢʨʳʪʠʝ, ʪ. ʢ. ʫ 

ʥʠʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʯʝʥʴ ʩʣʘʙʳ ʠʣʠ ʧʦʯʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʦʭʘʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʎʅʎ, 

ʪ. ʝ. ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʢʦʡ ʨʘʙʦʪʝ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʯʝʣʦʚʝʢïʢʦʤʧʴʶʪʝʨ.  

ʂʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʭʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʮʠʢʣʠʯʝʩʢʠʭ ʥʝʡʨʦʥʥʳʭ ʮʝʧʝʡ ð ̫ ʯʝʝʢ ʧʘʤʷʪʠ. ʂʦʨʘ ð ɻ ʪʦ ʪʝʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʦʜʥʦʪʠʧʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʝʜʠʥʳʡ ʦʨʛʘʥ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ 

ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʦʪʨʘʞʘʝʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʧʝʨʝʜʘʯʝ 

ʠʥʬʦʨʤʘʮʠʠ. ʉʫʤʤʘʨʥʘʷ ʕʕɻ ʪʘʢʞʝ ʚ ʧʨʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʫʞʝ ʥʝ ʦʪʜʝʣʴʥʳʭ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʘ ʠʭ ʛʨʦʤʘʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʪ. ʝ. 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ.  

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʕʕɻ-ʢʦʨʨʝʣʷʪʳ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʟʘʚʠʩʷʪ ʦʪ ʚʦʟʨʘʩʪʘ. 

ɺʟʨʦʩʣʳʝ, ʫ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʕʕɻ, ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʢʦʛʥʠʪʠʚʥʳʡ ʜʝʬʠʮʠʪ, ʯʝʤ ʪʝ, ʫ ʢʦʛʦ ʥʘʙʣʶʜʘʣʠʩʴ ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʟʜʦʨʦʚʦʝ ʩʪʘʨʝʥʠʝ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʫʤʝʨʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ɸʣʴʬʘ ʠ ʪʝʪʘ-ɸʣʴʬʘ-ʦʪʥʦʰʝʥʠʝ (theta-alpha relationship (ʊɸR)), ʘ ʦʪʩʫʪʩʪʚʠʝ 

ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʢʦʛʥʠʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ [26]. 

ɺʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʠʪʤʳ ʕʕɻ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʤʦʛʫʪ 

ʚʳʷʚʣʷʪʴ ʥʘʨʫʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 184  

 

ʙʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫ ʣʠʮ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ [27]. 

ʀʩʩʣʝʜʦʚʘʥʦ, ʯʪʦ ʵʪʠ ʘʥʦʤʘʣʴʥʳʝ ʨʠʪʤʳ ʕʕɻ ʩʚʷʟʘʥʳ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʦʨʢʦʚʳʤʠ 

ʨʘʟʲʝʜʠʥʝʥʠʷʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ ʛʠʙʝʣʠ ʢʦʨʪʠʢʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ, ʘʢʩʦʥʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ ʠ 

ʜʝʬʠʮʠʪʫ ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʠ [27]. ʇʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʟʜʦʨʦʚʳʤ ʩʪʘʨʝʥʠʝʤ ʯʝʣʦʚʝʢʘ, ʙʦʣʴʥʳʝ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʤʦʱʥʦʩʪʴʶ ʜʝʣʴʪʳ [28]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʦʙʱʘʣʦʩʴ ʦ ʧʦʚʳʰʝʥʠʠ 

ɼʝʣʴʪʘ-ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʩʥʠʞʝʥʠʠ ʪʝʪʘ-ʠ ɸʣʴʬʘ-ʢʦʛʝʨʝʥʪʥʦʩʪʠ, ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʘʣʴʬʘ-ʠ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ɼʝʣʴʪʘ-ʠ ʙʝʪʘ-ʤʘʣʳʭ ʤʠʨʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʚʷʟʥʦʩʪʠ [29ï30]. 

ɿʜʦʨʦʚʦʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʢʦʨʢʦʚʳʝ ʢʦʣʝʙʘʥʠʷ, ʣʝʞʘʱʠʝ ʚ 

ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʝʥʩʦʤʦʪʦʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʥʦʤʘʣʠʡ ʈ300, 

ʪʘʢʠʭ ʢʘʢ ʬʘʟʦʚʘʷ ʙʣʦʢʠʨʦʚʢʘ ʩʪʠʤʫʣʦʚ ʠ ʚʳʟʚʘʥʥʳʝ ʩʪʠʤʫʣʘʤʠ ʢʦʣʝʙʘʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʪʦʤ, ʯʪʦ ʩʠʥʘʧʪʠʯʝʩʢʘʷ ʜʠʩʬʫʥʢʮʠʷ ʠ ʥʝʥʦʨʤʘʣʴʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʚʷʟʴ 

ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʚʩʝ ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʩʪʘʨʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʄʝʞʧʦʣʫʰʘʨʥʳʡ 

ʧʘʪʪʝʨʥ ʛʠʧʝʨʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚ ʘʣʴʬʘ-ʜʠʘʧʘʟʦʥʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ çʜʦʜʝʤʝʥʪʥʦʛʦè ʧʝʨʠʦʜʘ ʥʝʡʨʦʜʝʛʝʥʝʨʘʮʠʠ. ʄʝʪʦʜʳ ʠ ʘʥʘʣʠʟʳ ʕʕɻ ʠ 

ʤʘʛʥʠʪʦʵʥʮʝʬʘʣʦʛʨʘʬʠʷ (ʄʕɻ) ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʤʦʟʛʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʟʜʦʨʦʚʦʛʦ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʛʦ ʩʪʘʨʝʥʠʷ [31]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ. 

ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʣʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʪʚʝʪ ʥʘ ʤʦʟʛʦʚʫʶ 

ʘʢʪʠʚʥʦʩʪʴ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʕʕɻ ʠ ʄʕɻ, 

ʠʟʤʝʨʷʶʪ ʥʝʨʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʫʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʕʕɻ ʠ ʄʕɻ ʚ ʧʦʥʠʤʘʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʘʨʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ [31]. ʅʝʡʨʦʢʦʛʥʠʪʠʚʥʦʝ ʩʪʘʨʝʥʠʝ ʩ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʩʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷʭ ʦʩʮʠʣʣʷʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʙʳʪʠʷʤʠ ʧʦʪʝʥʮʠʘʣʘʭ ʠ ʚʳʟʚʘʥʥʳʭ 

ʩʪʠʤʫʣʘʤʠ ʦʩʮʠʣʣʷʪʦʨʥʳʭ ʨʝʘʢʮʠʷʭ ʚʦ ʚʨʝʤʷ ʢʦʛʥʠʪʠʚʥʳʭ ʠʣʠ ʤʦʪʦʨʥʳʭ ʟʘʜʘʯ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʟʛʘ ʠ ʠʟʤʝʥʝʥʠʷʭ ʩʣʦʞʥʦʩʪʠ ʩʠʛʥʘʣʘ, ʩʠʛʥʘʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʕʕɻ 

ʦʪʨʘʞʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʦʣʥʦʚʦʡ ʬʦʨʤʳ ʠ ʜʠʥʘʤʠʢʠ, ʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʘ ʚʣʠʷʥʠʶ 

ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ.  

ʉ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʦʪʢʨʳʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʕʕɻ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʩ ʙʦʣʴʰʠʤ ʵʥʪʫʟʠʘʟʤʦʤ 

ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʥʘʙʣʶʜʘʪʴ 

çʨʘʙʦʪʫ ʤʦʟʛʘè [32]. ʆʛʨʦʤʥʘʷ ʩʣʦʞʥʦʩʪʴ ʩʠʛʥʘʣʘ ʕʕɻ ʥʝ ʜʦʣʞʥʘ ʫʜʠʚʣʷʪʴ, ʪʘʢ ʢʘʢ ʕʕɻ 

ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʢʦʨʨʝʣʷʪʦʤ ʬʫʥʢʮʠʠ ʤʦʟʛʘ, ʘ ʤʦʟʛ ð ɻ ʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ. ɼʦ ʩʠʭ ʧʦʨ ʕʕɻ 

ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʫʥʢʮʠʠ ʤʦʟʛʘ. ʆʥ 

ʧʨʝʜʣʘʛʘʝʪ ʦʱʫʪʠʤʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ çʝʩʪʝʩʪʚʝʥʥʦʛʦè ʟʜʦʨʦʚʦʛʦ ʩʪʘʨʝʥʠʷ, ʜʦ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʨʠ ʙʦʣʝʟʥʠ 

ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʜʨʫʛʠʭ ʜʝʤʝʥʮʠʷʭ [33]. ʅʘʯʠʥʘʷ ʩ 1970 ʛʛ., ʩʥʘʯʘʣʘ ʩ ʚʥʝʜʨʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ) ʠ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʘ ʟʘʪʝʤ ʩ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠ-

ʧʝʨʬʫʟʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʟʠʪʨʦʥʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʇʕʊ), 

ʦʜʥʦʬʦʪʦʥʥʘʷ ʵʤʠʩʩʠʦʥʥʦïʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʉʇʕʂʊ) ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʨʝʛʠʦʥʘʨʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʥʝʨʚʥʳʭ ʪʦʯʢʘʭ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʬʄʈʊ), ʕʕɻ ʙʳʣʘ ʚʳʪʝʩʥʝʥʘ ʚ 

ʦʩʥʦʚʥʳʭ ʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʕʪʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʥʝʠʥʚʘʟʠʚʥʳʝ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʘʥʘʪʦʤʠʠ ʤʦʟʛʘ in vivo ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʠʭ ʢʣʠʥʠʯʝʩʢʦʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʝʟʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦʜʳ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʟʛʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʳʩʦʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

ʜʣʷ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ ʚʦ ʚʨʝʤʝʥʥʦʤ ʨʘʟʨʝʰʝʥʠʠ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʘʮʠʠ ʤʦʟʛʘ (ʦʪ ʩʝʢʫʥʜ ʜʦ ʤʠʥʫʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʙʦʣʝʝ 

ʧʦʟʜʥʠʝ ʤʝʪʦʜʳ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴ ʘʢʪʠʚʘʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʚʥʫʪʨʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʠ ʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠ ʧʘʨʘʣʣʝʣʴʥʦ [34ï35]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʕʕɻ 

(ʢʕʕɻ) ʠ/ʠʣʠ ɺʇ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʭʦʜʷʱʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ 

ʠʣʠ ʝʛʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ [36]. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʜʘʚʥʠʭ ʫʣʫʯʰʝʥʠʡ ʚ 

ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚ ʜʦʩʪʫʧʝ ʢ ʜʦʩʪʘʪʦʯʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʘʣʛʦʨʠʪʤʘʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʦʯʝʥʴ ʩʣʦʞʥʳʭ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ. ʇʨʠʤʝʨʳ ʧʦʩʣʝʜʥʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚʢʣʶʯʘʶʪ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ 

(ʠ ʧʦʨʪʘʪʠʚʥʦʩʪʠ) ʫʩʠʣʠʪʝʣʝʡ ʕʕɻ ʠ ʨʘʟʨʘʙʦʪʢʫ ʚʳʩʦʢʦʧʣʦʪʥʳʭ ʤʘʪʨʠʯʥʳʭ ʩʝʪʦʢ, ʢʦʪʦʨʳʝ 

ʥʝ ʪʨʝʙʫʶʪ ʠʩʪʠʨʘʥʠʷ ʢʦʞʠ ʚ ʤʝʩʪʘʭ ʩ ʥʠʟʢʠʤ ʠʤʧʝʜʘʥʩʦʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

event-related potential (ERP)-ʧʠʢ ʯʝʨʝʟ 600 ʤʩ ʧʦʩʣʝ ʥʫʣʝʚʦʛʦ ʚʨʝʤʝʥʠ ʢʦʜʠʨʦʚʘʥʠʷ ʩʪʠʤʫʣʦʚ 

(P600) ʙʳʣ ʩʥʠʞʝʥ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʙʦʣʝʟʥʴʶ ɸʣʴʮʛʝʡʤʝʨʘ ʠ ʣʝʛʢʠʤʠ ʢʦʛʥʠʪʠʚʥʳʤʠ 

ʥʘʨʫʰʝʥʠʷʤʠ (ʃʂʅ), ʦʩʦʙʝʥʥʦ ʫ ʪʝʭ ʧʘʮʠʝʥʪʦʚ ʩ ʃʂʅ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʰʣʠ 

ʚʙʦʣʝʟʥʴ ɸʣʴʮʛʝʡʤʝʨʘ [37, 38]. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʝʤʝʥʮʠʝʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʩʥʠʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ERP-ʧʠʢʘ ʥʘ 300 ʤʩ ʧʦʩʣʝ ʥʫʣʝʚʦʛʦ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ (P300) 

[36, 39]. 

ʀʩʩʣʝʜʦʚʘʥʳ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʤʧʠʨʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ɺʇ ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʧʨʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ 

[40]. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʨʦʮʝʩʩʘʤ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʝʝ [40]. ʆʜʥʘʢʦ ʨʝʛʠʩʪʨʘʮʠʷ ɺʇ ʪʨʝʙʫʝʪ ʦʩʦʙʦʡ ʥʘʩʪʨʦʡʢʠ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʦʤ 

ʩʪʠʤʫʣʷʮʠʠ ʠ ʕʕɻ-ʘʧʧʘʨʘʪʦʤ, ʦʢʦʣʦ 40ï60 ʤʠʥʫʪ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʘ, ʘ 

ʪʘʢʞʝ ʪʝʭʥʠʢʠ, ʩʧʦʩʦʙʥʦʡ ʚʳʧʦʣʥʷʪʴ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʨʝʛʠʩʪʨʘʮʠʷ ʨʠʪʤʦʚ ʕʕɻ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʜʫʨʫ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʣʝʛʢʫʶ ʠ ʙʳʩʪʨʫʶ, ʥʝ ʪʨʝʙʫʶʱʫʶ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʩʪʠʤʫʣʷʮʠʠ. ʕʕɻ ʠʟʤʝʨʝʥʠʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ð ɻ ʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʩʪʘʨʝʥʠʷ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʨʠʪʤʦʚ ʕʕɻ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʫ ʧʦʞʠʣʳʭ 

ʠʩʧʳʪʫʝʤʳʭ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʢʦʛʥʠʪʠʚʥʦʛʦ ʩʥʠʞʝʥʠʷ. ʇʝʨʩʧʝʢʪʠʚʘ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʧʦʣʝʟʥʦʩʪʠ ʤʝʪʦʜʘ ʕʕɻ ʚ ʢʘʯʝʩʪʚʝ ʛʣʦʙʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ, ʙʳʩʪʨʦ 

ʦʮʝʥʠʚʘʝʤʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʟʘʣʦʞʝʥʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ [41]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʕʕɻ ʠ ʚʳʟʚʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣʳ 

(ɺʇ), ʷʚʣʷʶʪʩʷ ʧʦʣʝʟʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʚ ʥʦʨʤʝ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʨʝʥʠʠ ʩ ʦʪʣʠʯʥʳʤ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. ʕʪʠ ʤʝʪʦʜʳ 

ʤʦʛʫʪ ʠʥʜʝʢʩʠʨʦʚʘʪʴ ʘʥʘʣʠʟ ʚʳʟʨʝʚʘʥʠʷ ʤʦʟʛʘ ʢʦʨʪʠʢʦʢʦʨʪʠʢʘʣʴʥʦʡ ʩʚʷʟʘʥʥʦʩʪʠ ʠ 

ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʠʪʤʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʦʪʘʭ. 

ɼʠʩʢʨʠʤʠʥʘʮʠʷ ʤʝʞʜʫ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʨʝʥʠʝʤ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʪʢʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʛʨʫʧʧʳ, ʧʨʠʯʝʤ ʧʨʝʜʣʘʛʘʝʤʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʪʘʢʞʝ 

ʠ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʕɻ ʚʤʝʩʪʝ 

ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ/ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʥʝʜʦʨʦʛʦʩʪʦʷʱʝʡ, ʥʝʠʥʚʘʟʠʚʥʦʡ ʠ 

ʰʠʨʦʢʦʜʦʩʪʫʧʥʦʡ ʦʮʝʥʢʠ ʛʨʫʧʧ ʣʠʮ ʠʟ ʛʨʫʧʧʳ ʨʠʩʢʘ.  

ɺʳʯʠʩʣʝʥʠʷ (ʥʝʡʨʦʥʳ), ʧʘʤʷʪʴ (ʩʠʥʘʧʩʳ) ʠ ʩʦʦʙʱʝʥʠʷ (ʘʢʩʦʥʳ, ʜʝʥʜʨʠʪʳ), 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʘʙʩʪʨʘʛʠʨʦʚʘʥʳ ʦʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʦʙʥʦʩʪʝʡ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 
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ʤʘʢʩʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ (ʧʨʘʢʪʠʯʥʦʩʪʴ, ʧʨʠʤʝʥʷʝʤʦʩʪʴ) ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ 

(ʵʥʝʨʛʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʦ, ʧʨʦʩʪʦʡ). ʅʝʡʨʦʥ ð ʩʦʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ, 

ʥʝʡʨʦʙʠʦʣʦʛʠʶ, ʥʝʡʨʦʙʠʦʬʠʟʠʢʫ ʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʩʥʦʚʳ ʥʦʚʦʡ 

ʢʦʛʥʠʪʠʚʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (ʈʠʩʫʥʦʢ 3) [7-9]. 
 

 
ʈʠʩʫʥʦʢ 3. ʅʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʠ ʩʪʨʫʢʪʫʨʥʦïʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʥʝʡʨʦʥʘ. 

 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʅ. ʇ. ʈʦʤʘʥʯʫʢ [3ï5, 7ï17, 20ï21] 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 ʮʠʨʢʘʜʥʦʛʦ 

ʫʨʦʚʥʷ ʛʦʨʤʦʥʘ ʤʝʣʘʪʦʥʠʥʘ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ: ʮʠʨʢʘʜʠʘʥʥʳʝ ʦʯʢʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ 

ʠ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ ʟʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʝʪʯʘʪʢʦʡ ʠʛʨʘʶʪ 

ʛʘʥʛʣʠʦʥʘʨʥʳʝ ʢʣʝʪʢʠ. ɻʘʥʛʣʠʦʥʘʨʥʳʝ ʢʣʝʪʢʠ ð ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʢʣʝʪʢʠ ʩʝʪʯʘʪʢʠ, 

ʠʤʝʶʱʠʝ ʙʦʣʴʰʦʡ ʜʠʘʤʝʪʨ ʘʢʩʦʥʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʚʦʜʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. ʆʥʠ 

ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʚʩʝʭ ʩʣʦʝʚ ʩʝʪʯʘʪʢʠ ʢʘʢ ʧʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʫʪʷʤ (ʥʝʡʨʦʩʝʥʩʦʨʥʳʝ 

ʢʣʝʪʢʠ Ÿ ʙʠʧʦʣʷʨʥʳʝ ʥʝʡʨʦʥʳ Ÿ ʛʘʥʛʣʠʦʥʘʨʥʳʝ ʥʝʡʨʦʥʳ), ʪʘʢ ʠ ʧʦ ʣʘʪʝʨʘʣʴʥʳʤ ʧʫʪʷʤ 

(ʥʝʡʨʦʩʝʥʩʦʨʥʳʝ ʢʣʝʪʢʠ Ÿ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʥʝʡʨʦʥʳ Ÿ ʙʠʧʦʣʷʨʥʳʝ ʥʝʡʨʦʥʳ Ÿ 

ʘʤʘʢʨʠʥʦʚʳʝ ʥʝʡʨʦʥʳ Ÿ ʛʘʥʛʣʠʦʥʘʨʥʳʝ ʥʝʡʨʦʥʳ) ʠ ʧʝʨʝʜʘʶʪ ʝʝ ʚ ʤʦʟʛ. ʊʝʣʘ ʛʘʥʛʣʠʦʥʘʨʥʳʭ 

ʥʝʡʨʦʥʦʚ ʦʙʨʘʟʫʶʪ ʛʘʥʛʣʠʦʟʥʳʡ ʩʣʦʡ, ʘ ʠʭ ʘʢʩʦʥʳ (ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʚʦʣʦʢʦʥ) ʬʦʨʤʠʨʫʶʪ 

ʚʥʫʪʨʝʥʥʠʡ ʩʣʦʡ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʠ ʜʘʣʝʝ ʟʨʠʪʝʣʴʥʳʡ ʥʝʨʚ [42ï45]. 

ʉʝʪʯʘʪʢʘ ʛʣʘʟʘ ʷʚʣʷʝʪʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʦʪʜʝʣʦʤ ʟʨʠʪʝʣʴʥʦʡ ʩʝʥʩʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʠ 

ʧʨʝʞʜʝ ʯʝʤ ʥʝʨʚʥʳʡ ʠʤʧʫʣʴʩ, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʚʦʟʙʫʞʜʝʥʥʳʭ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ, ʧʦʧʘʜʝʪ ʚ 

ʧʝʨʚʠʯʥʫʶ ʟʨʠʪʝʣʴʥʫʶ ʢʦʨʫ, ʝʤʫ ʧʨʠʜʝʪʩʷ ʧʨʦʡʪʠ ʧʫʪʴ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ 5 ʥʝʡʨʦʥʦʚ [46].  

ʇʝʨʚʳʡ ʥʝʡʨʦʥ. ʕʪʦ ʬʦʪʦʨʝʮʝʧʪʦʨʥʘʷ ʢʣʝʪʢʘ (ʧʘʣʦʯʢʘ ʠʣʠ ʢʦʣʙʦʯʢʘ), ʦʩʥʦʚʥʘʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʣʝʪʢʘ ʩʝʪʯʘʪʢʠ. ʉʚʝʪ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʦʧʪʠʯʝʩʢʠʝ ʩʨʝʜʳ ʛʣʘʟʘ, ʚʳʟʳʚʘʝʪ 

ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʚ ʵʪʠʭ ʢʣʝʪʢʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʪʝʥʮʠʘʣʘ 

ʜʝʡʩʪʚʠʷ. 
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ʈʠʩʫʥʦʢ 4. ʅʝʡʨʦʥʳ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ [25]. 

 

ɺʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʥʝʡʨʦʥ. ʅʝʨʚʥʳʡ ʠʤʧʫʣʴʩ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʢʠʥʫʪʴ ʩʝʪʯʘʪʢʫ, ʜʦʣʞʝʥ 

ʩʥʘʯʘʣʘ ʧʦʧʘʩʪʴ ʦʪ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʥʘ ʙʠʧʦʣʷʨʥʳʝ ʢʣʝʪʢʠ, ʘ ʦʪ ʥʠʭ ʥʘ ʛʘʥʛʣʠʦʥʘʨʥʳʝ, 

ʘʢʩʦʥʳ ʢʦʪʦʨʳʭ, ʩʦʙʠʨʘʷʩʴ ʚ ʧʫʯʢʠ, ʦʙʨʘʟʫʶʪ ʟʨʠʪʝʣʴʥʳʡ ʥʝʨʚ. ɺ ʦʙʣʘʩʪʠ ʪʫʨʝʮʢʦʛʦ ʩʝʜʣʘ 

ʚʦʣʦʢʥʘ ʟʨʠʪʝʣʴʥʳʭ ʥʝʨʚʦʚ, ʠʜʫʱʠʝ ʦʪ ʦʙʦʠʭ ʛʣʘʟ, ʦʙʨʘʟʫʶʪ ʯʘʩʪʠʯʥʳʡ ʧʝʨʝʢʨʝʩʪ ʠ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʧʦʩʪʫʧʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʩʦʙʦʡ. ʇʦʩʣʝ ʧʝʨʝʢʨʝʩʪʘ ʥʘʯʠʥʘʝʪʩʷ 

ʟʨʠʪʝʣʴʥʳʡ ʪʨʘʢʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʚʦʣʦʢʥʘ ʦʪ ʥʘʨʫʞʥʦʡ ʧʦʣʦʚʠʥʳ ʩʝʪʯʘʪʢʠ ʩʚʦʝʛʦ ʛʣʘʟʘ ʠ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʚʠʥʳ ʩʝʪʯʘʪʢʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʛʣʘʟʘ.  

ʏʝʪʚʝʨʪʳʡ ʥʝʡʨʦʥ. ʇʦʜʢʦʨʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ: ʙʦʢʦʚʦʝ ʢʦʣʝʥʯʘʪʦʝ ʷʜʨʦ, ʘʤʠʛʜʘʣʘ, 

ʚʝʨʭʥʝʝ ʜʚʫʭʦʣʤʠʝ, ʟʘʜʥʠʡ ʙʫʛʦʨʦʢ ʟʨʠʪʝʣʴʥʦʛʦ ʙʫʛʨʘ. ʆʪ ʚʝʨʭʥʝʛʦ ʜʚʫʭʦʣʤʠʷ ʥʝʨʚʥʳʡ 

ʠʤʧʫʣʴʩ ʠʜʝʪ ʚ ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʦʝ ʷʜʨʦ III ʧʘʨʳ ʯʝʨʝʧʥʳʭ ʥʝʨʚʦʚ, ʘ ʪʘʢʞʝ ʪʝʢʪʘʣʴʥʫʶ ʠ 

ʧʨʝʪʝʢʪʘʣʴʥʫʶ ʦʙʣʘʩʪʴ. ʆʪ ʪʝʢʪʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʥʘʯʠʥʘʝʪʩʷ ʪʝʢʪʦʩʧʠʥʘʣʴʥʳʡ ʪʨʘʢʪ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʨʝʘʢʮʠʶ ʠʣʠ ʨʝʬʣʝʢʩ çʯʪʦ ʪʘʢʦʝ?è ʧʦ ʇʘʚʣʦʚʫ, ʪ.ʝ. 

ʧʦʚʦʨʦʪ ʚ ʩʪʦʨʦʥʫ ʥʝʦʞʠʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ (ʠʣʠ ʟʚʫʢʘ, ʧʦʩʢʦʣʴʢʫ ʪʫʜʘ ʠʜʫʪ ʠ ʧʫʪʠ ʦʪ 

ʟʘʜʥʠʭ ʭʦʣʤʦʚ). ʈʝʘʢʮʠʷ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʝʱʝ ʜʦ ʪʦʛʦ, ʢʘʢ ʩʠʛʥʘʣʳ ʜʦʡʜʫʪ ʜʦ ʢʦʨʳ. ʆʪ 

ʷʜʨʘ ʞʝ ʠʤʧʫʣʴʩ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʨʝʩʥʠʯʥʳʡ ʫʟʝʣ ʢ ʩʬʠʥʢʪʝʨʫ ʟʨʘʯʢʘ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ 

ʩʫʞʝʥʠʝ. 

ʇʷʪʳʡ ʥʝʡʨʦʥ. ɸʢʩʦʥʳ ʧʷʪʳʭ ʥʝʡʨʦʥʦʚ ʚ ʪʘʣʘʤʫʩʝ ʠ ʙʦʢʦʚʦʤ ʢʦʣʝʥʯʘʪʦʤ ʷʜʨʝ 

ʦʙʨʘʟʫʶʪ ʟʨʠʪʝʣʴʥʫʶ ʣʫʯʠʩʪʦʩʪʴ (ʧʫʯʦʢ ɻʨʘʩʠʦʣʝ), ʢʦʪʦʨʘʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʰʧʦʨʥʦʡ 

ʙʦʨʦʟʜʝ (ʧʝʨʚʠʯʥʘʷ ʟʨʠʪʝʣʴʥʘʷ ʢʦʨʘ). ɺʝʩʴ ʵʪʦʪ ʩʣʦʞʥʳʡ ʧʫʪʴ: ʦʪ ʧʦʧʘʜʘʥʠʷ ʩʚʝʪʘ ʚ ʟʨʘʯʦʢ 

ʜʦ ʦʙʨʘʙʦʪʢʠ ʠʤʧʫʣʴʩʘ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ɿʘʜʝʨʞʢʘ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 180 ʤʠʣʣʠʩʝʢʫʥʜ [47]. 

ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʢʘʟʳʚʘʶʪ ʛʣʫʙʦʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʫ ʤʥʦʛʠʭ ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʥʘʩʪʨʦʝʥʠʝ ʠ 

ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʯʝʣʦʚʝʢʘ. ɻʣʘʚʥʳʝ ʮʠʨʢʘʜʥʳʝ ʯʘʩʳ ʤʦʟʛʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʩʫʧʨʘʭʠʘʟʤʘʪʠʯʝʩʢʦʝ ʷʜʨʦ (ʉʍʗ), ʧʝʨʝʜʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʥʝʰʥʠʭ ʩʚʝʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚ 

ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʤʦʟʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʩʪʨʦʝʥʠʠ ʠ 

ʧʦʟʥʘʥʠʠ. ʍʦʪʷ ʜʝʪʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʝʱʝ ʥʝ ʠʟʚʝʩʪʥʳ, ʉʍʗ ʧʨʝʪʝʨʧʝʚʘʝʪ ʦʯʝʥʴ ʧʣʘʩʪʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʣʝʪʦʯʥʦʤ ʠ ʩʝʪʝʚʦʤ ʫʨʦʚʥʷʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʩʚʝʱʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʦ [48], ʯʪʦ ʉʍʗ ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʝʜʠʘʪʦʨʦʤ ʚʣʠʷʥʠʷ 

ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʥʷ ʥʘ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʠ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ 
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ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʉʍʗ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʤʦʟʛʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʩʝʟʦʥʥʦʡ ʘʜʘʧʪʘʮʠʠ (ʠʟʤʝʥʝʥʠʷ ʬʘʟʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʮʠʨʢʘʜʠʘʥʥʳʭ 

ʦʩʮʠʣʣʷʪʦʨʦʚ ʚ ʉʍʗ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ ʛʠʧʦʪʘʣʘʤʠʯʝʩʢʠʭ ʥʝʡʨʦʪʨʘʥʩʤʠʪʪʝʨʦʚ). 

ʎʝʥʪʨʘʣʴʥʘʷ ʨʦʣʴ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʘʜʝʢʚʘʪʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ ʧʝʨʬʫʟʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʢʘʧʠʣʣʷʨʥʦʡ ʧʝʨʬʫʟʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʘʭ. ʋʩʪʘʥʦʚʣʝʥʘ [49], ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ 

ʚʨʝʤʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʝʨʬʫʟʠʠ ʢʘʧʠʣʣʷʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʚ 

ʩʝʪʯʘʪʢʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʦʨʛʘʥʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʝʪʯʘʪʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʚʳʩʦʢʠʭ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʝʨʚʥʦʡ ʪʢʘʥʠ, ʥʦ ʦʥʘ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʠʟ-ʟʘ ʦʧʪʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʫʥʠʢʘʣʴʥʦʝ ʛʝʪʝʨʦʛʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʩʝʪʯʘʪʢʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʣʦʷʭ ʠ ʨʝʛʠʦʥʘʭ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʚʥʫʪʨʠʨʝʪʠʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʜʦʙʘʚʣʷʶʪ ʢ 

ʩʣʦʞʥʦʩʪʠ. ʈʝʪʠʥʘʣʴʥʳʡ ʢʨʦʚʦʪʦʢ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʶ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʢʠʩʣʦʨʦʜ ʠ ʛʣʶʢʦʟʘ, ʚʥʫʪʨʠ ʩʝʪʯʘʪʢʠ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ, ʯʪʦʙʳ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʳʞʠʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʣʝʪʦʢ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʢʨʦʚʦʪʦʢʘ 

ʠ ʜʦʩʪʘʪʦʯʥʘʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ, ʪʨʝʙʫʝʪ ʢʦʥʪʨʦʣʷ ʟʘ ʧʝʨʬʫʟʠʝʡ ʢʘʧʠʣʣʷʨʦʚ ʩʝʪʯʘʪʢʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʩʪʥʦʡ ʨʝʪʠʥʘʣʴʥʦʡ ʪʢʘʥʠ, ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

ʍʦʣʠʥʝʨʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʄʝʭʘʥʠʟʤʳ  

ʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʤʥʦʛʦʦʙʨʘʟʥʳʤʠ, ʚʢʣʶʯʘʷ (I) ʩʦʭʨʘʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʘʨʜʠʦʣʠʧʠʥʘ, ʩʬʠʥʛʦʤʠʝʣʠʥʘ ʠ ʘʨʘʭʠʜʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʝ ʠ 

ʬʦʩʬʘʪʠʜʠʣʵʪʘʥʦʣʘʤʠʥʝ, (II) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʦʩʬʘʪʠʜʠʣʭʦʣʠʥʘ, (III) ʩʪʠʤʫʣʷʮʠʶ ʩʠʥʪʝʟʘ 

ʛʣʫʪʘʪʠʦʥʘ, (IV) ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʣʫʪʘʤʘʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʢʩʠʪʦʪʦʢʩʠʯʥʦʩʪʠ 

ʛʣʫʪʘʤʘʪʘ, (V) ʩʧʘʩʝʥʠʝ ʬʫʥʢʮʠʠ ʤʠʪʦʭʦʥʜʨʠʡ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʝʤ ʩʘʤʳʤ ʦʢʠʩʣʠʪʝʣʴʥʦʝ 

ʧʦʚʨʝʞʜʝʥʠʝ ʠ ʥʘʩʪʫʧʣʝʥʠʝ ʘʧʦʧʪʦʟʘ ʥʝʡʨʦʥʦʚ, (VI) ʩʠʥʪʝʟ ʤʠʝʣʠʥʘ, ʧʨʠʚʦʜʷʱʠʡ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʤʠʪʦʭʦʥʜʨʠʡ. ʫʣʫʯʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʥʝʡʨʦʥʘʣʴʥʳʭ ʤʝʤʙʨʘʥ, VII) ʫʣʫʯʰʝʥʠʝ 

ʩʠʥʪʝʟʘ ʘʮʝʪʠʣʭʦʣʠʥʘ ʠ ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʧʩʠʭʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʠ 

VIII) ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʥʜʦʪʝʣʠʘʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʠ. ʊʘʢʠʝ ʵʬʬʝʢʪʳ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʜʣʷ 

ʮʠʪʠʢʦʣʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʦʛʦ, ʥʝʡʨʦʨʝʩʪʦʨʘʪʠʚʥʦʛʦ ʠ ʥʝʡʨʦʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ. ʈʝʪʠʥʘʣʴʥʳʝ ʢʣʝʪʢʠ ʛʘʥʛʣʠʷ ð ɻ ʪʦ ʥʝʡʨʦʥʳ ʩ ʜʣʠʥʥʳʤʠ ʤʠʝʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ 

ʘʢʩʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʪʠʢʦʣʠʥʘ ʧʨʠ ʥʘʨʫʰʝʥʠʷʭ ʟʨʠʪʝʣʴʥʦʛʦ 

ʧʫʪʠ [49]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʘʢʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ ʨʝʪʠʥʘʣʴʥʦʛʦ 

ʢʨʦʚʦʪʦʢʘ ʚ ʩʝʪʯʘʪʢʝ, ʦʩʦʙʝʥʥʦ ʚ ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʟʫʯʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 

ʦʧʪʠʯʝʩʢʦʡ ʢʦʛʝʨʝʥʪʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʆʂʊ) ð ʘʥʛʠʦʛʨʘʬʠʷ ʩʝʪʯʘʪʢʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ 

ʢʣʠʥʠʯʝʩʢʠ ʜʦʢʘʟʘʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʢʘʧʠʣʣʷʨʥʦʡ ʧʝʨʬʫʟʠʠ ʚ 

ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ. ʆʙʥʘʨʫʞʝʥʳ ʪʝʩʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʘʤʳʤʠ ʤʘʣʝʥʴʢʠʤʠ ʘʨʪʝʨʠʦʣʘʤʠ, ʘ ʪʘʢʞʝ 

ʢʘʧʠʣʣʷʨʘʤʠ ʚʥʫʪʨʠ ʧʘʨʥʳʭ ʘʨʪʝʨʠʦʣ ʠ ʚʝʥʫʣ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʝʣʢʦʚ 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʚ ʵʪʠʭ ʩʦʩʫʜʘʭ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ 

ʚʨʝʤʝʥʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʝʨʬʫʟʠʠ ʢʘʧʠʣʣʷʨʦʚ ʩʝʪʯʘʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʠʢʨʦʩʦʩʫʜʦʚ ʩʝʪʯʘʪʢʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʥʥʝʛʦ 

ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʩʝʪʯʘʪʢʠ ʧʨʠ ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ [49], ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʛʣʘʟ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ 

ʦʨʛʘʥʦʚ. ʉʝʪʯʘʪʢʘ ʛʣʘʟʘ ʤʦʞʝʪ ʙʳʪʴ ʣʫʯʰʝʡ ʤʦʜʝʣʴʶ ʜʣʷ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʩʦʩʫʜʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʩʦʩʫʜʳ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʜʘʞʝ ʥʘ ʢʘʧʠʣʣʷʨʥʦʤ ʫʨʦʚʥʝ. 

ʃʦʢʘʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʠʩʣʦʨʦʜʝ  ʩʝʪʯʘʪʢʠ ʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʨʝʛʫʣʠʨʫʝʤʦʡ ʨʝʪʠʥʘʣʴʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʝʪʯʘʪʢʠ. 
 

http://www.bulletennauki.com/
https://www.sciencedirect.com/topics/medicine-and-dentistry/retina-blood-flow
https://www.sciencedirect.com/topics/medicine-and-dentistry/retinal-blood-vessel


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 189  

 

 
 

ʈʠʩʫʥʦʢ 5. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʝʛʫʣʷʮʠʷ ʨʝʪʠʥʘʣʴʥʦʛʦ ʢʨʦʚʦʪʦʢʘ ʚ 

ʩʝʪʯʘʪʢʝ, ʤʘʢʫʣʷʨʥʦʡ ʦʙʣʘʩʪʠ. ʈʝʪʠʥʘʣʴʥʳʝ ʢʣʝʪʢʠ ʛʘʥʛʣʠʷ ʠ ʭʦʣʠʥʝʨʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʝʛʫʣʷʮʠʠ 

ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ [49]. 

 

ʅʦʚʳʝ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʆʂʊ ð ʘʥʛʠʦʛʨʘʬʠʷ, ʩʧʦʩʦʙʥʳ ʦʙʥʘʨʫʞʠʪʴ 

ʥʘʣʠʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʘʧʠʣʣʷʨʥʦʡ ʧʝʨʬʫʟʠʠ ʚ 

ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [45]. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʚ ʠʟʤʝʨʝʥʠʷʭ ʕʕɻ ʙʳʣʠ ʚʥʝʩʝʥʳ ʥʝʢʦʪʦʨʳʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʝʡʨʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʣʣʠʩʝʢʫʥʜʳ. ʇʦʵʪʦʤʫ, ʜʘʞʝ ʝʩʣʠ ʥʘ ʕʕɻ ʩʢʘʟʳʚʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʥʠʟʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ 

(ʥʘʧʨʠʤʝʨ, ʬʄʈʊ ʠ ʇʕʊ), ʝʝ ʚʳʩʦʢʦʝ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʤʝʭʘʥʠʟʤ 

ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʨʪʠʢʘʣʴʥʳʭ ʧʠʨʘʤʠʜʥʳʭ ʥʝʡʨʦʥʦʚ.  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʄʈʊ ʠ ʇʕʊ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʕɻ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʨʪʠʢʘʣʴʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʥʘ ʦʩʥʦʚʝ ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʨʠʟʥʘʢʘ: ʤʦʟʛʦʚʳʭ ʢʦʣʝʙʘʥʠʡ. 

ɸʥʘʣʠʟ ʕʕɻ, ʜʘʝʪ ʢʣʶʯ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʟʛʘ ʦʧʨʝʜʝʣʷʶʪ ʚʥʝʰʥʠʡ 

ʚʠʜ ʠ ʚʥʫʪʨʝʥʥʶʶ ʦʨʛʘʥʠʟʘʮʠʶ ʕʕɻ. ʅʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʩʪʚʦʣʘ ʠ ʚ ʧʝʨʝʜʥʠʭ ʦʪʜʝʣʘʭ 

ʣʠʤʙʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠʤʝʶʪʩʷ ʷʜʨʘ, ʘʢʪʠʚʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʠʪ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʠʟʤʝʥʝʥʠʶ 

ʫʨʦʚʥʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʦ ʤʦʟʛʘ. ʉʨʝʜʠ ʵʪʠʭ ʩʠʩʪʝʤ ʚʳʜʝʣʷʶʪ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʦʩʭʦʜʷʱʠʝ ʘʢʪʠʚʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʫʨʦʚʥʝ 
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ʨʝʪʠʢʫʣʷʨʥʦʡ ʬʦʨʤʘʮʠʠ ʩʨʝʜʥʝʛʦ ʠ ʚ ʧʨʝʦʧʪʠʯʝʩʢʠʭ ʷʜʨʘʭ ʧʝʨʝʜʥʝʛʦ ʤʦʟʛʘ, ʠ ʧʦʜʘʚʣʷʶʱʠʝ 

ʠʣʠ ʪʦʨʤʦʟʷʱʠʝ, ʩʦʤʥʦʛʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʘʣʘʤʠʯʝʩʢʠʭ ʷʜʨʘʭ, ʚ ʥʠʞʥʠʭ ʦʪʜʝʣʘʭ ʤʦʩʪʘ ʠ ʧʨʦʜʦʣʛʦʚʘʪʦʤ ʤʦʟʛʝ. 

ʆʙʱʠʤʠ ʜʣʷ ʦʙʝʠʭ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʨʝʪʠʢʫʣʷʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʭ ʧʦʜʢʦʨʢʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʠʬʬʫʟʥʳʝ, ʜʚʫʩʪʦʨʦʥʥʠʝ ʢʦʨʢʦʚʳʝ ʧʨʦʝʢʮʠʠ. ʊʘʢʘʷ ʦʙʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʣʦʢʘʣʴʥʘʷ ʘʢʪʠʚʘʮʠʷ ʯʘʩʪʠ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʦʜʢʦʨʢʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʙʣʘʛʦʜʘʨʷ ʝʝ ʩʝʪʝʚʠʜʥʦʤʫ ʩʪʨʦʝʥʠʶ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʚʣʝʯʝʥʠʶ ʚ ʧʨʦʮʝʩʩ ʚʩʝʡ ʩʠʩʪʝʤʳ ʠ ʢ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʝʝ ʚʣʠʷʥʠʡ ʥʘ ʚʝʩʴ ʤʦʟʛ. 

ʂʦʥʩʪʨʫʢʮʠʷ çʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʟʝʨʚʘ ʤʦʟʛʘ H. sapiensè ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʥʝʡʨʦʧʘʪʦʣʦʛʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʣʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʙʦʨʘ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ/ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ð ɻ ʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʚʦʡʩʪʚʦ ʤʦʟʛʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʡ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʄʦʟʛ H. sapiens ð ɻ ʪʦ ʩʣʝʜʫʶʱʠʡ ʨʫʙʝʞ ʜʣʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʤʝʪʦʜʦʚ ʥʝʡʨʦʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʪ ʧʦʥʷʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʠ ʥʘʡʪʠ ʥʦʚʳʝ 

ʤʝʪʦʜʳ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʤʝʜʠʢʦïʩʦʮʠʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ 

ʫʣʫʯʰʝʥʠʶ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ, ʧʦʟʚʦʣʷʪ ʤʥʦʛʠʤ ʠʟ ʥʘʩ ʞʠʪʴ ʩ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚ ʟʦʣʦʪʳʝ 

ʛʦʜʳ ʥʘʰʝʡ ʞʠʟʥʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʚʥʝʜʨʝʥʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʠ ʛʠʙʨʠʜʥʳʡ ʢʣʘʩʪʝʨ ʚ ʜʠʘʛʥʦʩʪʠʢʝ, 

ʣʝʯʝʥʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕʕɻ ʚʤʝʩʪʝ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ/ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ (ʙʠʦʧʦʢʘʟʘʪʝʣʷʤʠ, ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʝʩʪʠʨʦʚʘʥʠʡ ʠ ʪ. ʜ.) ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʜʣʷ ʥʝʜʦʨʦʛʦʩʪʦʷʱʝʡ, ʥʝʠʥʚʘʟʠʚʥʦʡ ʠ ʰʠʨʦʢʦʜʦʩʪʫʧʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ (ʜʠʩʧʘʥʩʝʨʥʦʡ) 

ʦʮʝʥʢʠ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ. 

ɺ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʮʠʫʤʘ ð ʙʫʜʝʪ ʤʝʜʠʮʠʥʩʢʘʷ, 

ʩʦʮʠʘʣʴʥʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʧʝʨʠʦʜ óto the creative person H. sapiensô: ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩ ʪʝʭʥʦʣʦʛʠʷʤ çʤʦʟʛ-

ʢʦʤʧʴʶʪʝʨè, ʛʠʙʨʠʜʥʦʤʫ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ, óthe virtual brainô, óvirtual realityô, 

óvirtual paranormal brain phenomenaô, ʪʘʢ ʢʘʢ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʘʷ ʩʠʥʘʧʪʠʯʝʩʢʘʷ 

ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫʯʘʩʪʚʫʝʪ ʚ ʥʝʡʨʦʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦ ʚʩʝ ʚʦʟʨʘʩʪʥʳʝ 

ʧʝʨʠʦʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʉʆʉʊɸɺʃɽʅʀɽ ʆʉʅʆɺʅʆʁ ʐʂɸʃʓ ɹʆʅʀʊɽʊɸ 

ʇʆʏɺ ɹɸʉʉɽʁʅɸ ɻʀʃʔɻʀʃʔʏɸʁ  

 

Éɸʣʠʝʚʘ ɻ. ʄ., ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

CREATING THE MAIN BONITET SCALE OF THE GILGILCHAY BASIN SOILS 

 

ÉAliyeva G., Baku State University, Baku, Azerbaijan  

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ, ʪʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʨʘʟʜʝʣʝʥʘ 

ʥʘ ʪʨʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ (ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ) ʟʦʥʳ: ʚʦʜʦʨʘʟʜʝʣʴʥʫʶ, ʪʨʘʥʟʠʪʥʫʶ ʠ 

ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ. ɼʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʚʳʙʨʘʥʳ ʵʪʘʣʦʥʥʳʝ ʧʦʯʚʳ, ʥʘʡʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʙʘʣʣʳ ʙʦʥʠʪʝʪʘ ʧʦʯʚ ʠ ʩʦʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʰʢʘʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʛʫʤʫʩ, ʘʟʦʪ, ʬʦʩʬʦʨ ʠ 

ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ. 

 

Abstract. The Gilgilchay basin has been characterized, and three ecological (agro-ecological) 

zones have been divided within the basin, and the soils have been grouped within zones: water 

catchment, transit, accumulative; standard soils have been selected in each zone and bonitet scores 

of soils have been found in comparison with them and the main bonitet scale has been created. 

While carrying out the bonitation of soils, humus, nitrogen, phosphorus and sum of absorbed bases 

have been taken as the value criteria.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʩʩʝʡʥ ɻʠʣʴʛʠʣʴʯʘʡ, ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ, ʦʩʥʦʚʥʘʷ ʰʢʘʣʘ 

ʙʦʥʠʪʝʪʘ. 

 

Keywords: Gilgilchay basin, agro-ecological zones, main bonitet scale. 

 

ɺʚʝʜʝʥʠʝ 

ɿʘʱʠʪʘ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʠʭ ʚ ʨʘʤʢʘʭ 

ʢʘʜʘʩʪʨʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʦʮʝʥʢʠ. ɹʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʦʡ 

ʤʝʨʦʡ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʤʥʦʛʠʝ ʘʚʪʦʨʳ [1] ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʚ ʟʝʤʝʣʴʥʦ-ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪʘʭ 

(ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ, ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ ʠ ʪ. ʜ.) 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠ ʩʘʤʳʤ ʧʝʨʚʳʤ ʵʪʘʧʦʤ.  

ɺʦ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 

ɻʠʣʴʛʠʣʴʯʘʡ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʯʚ (ʙʦʥʠʪʠʨʦʚʢʘ) ʙʳʣʘ ʚʟʷʪʘ ʠ ʢʘʢ ʥʝʟʘʚʠʩʠʤʘʷ ʦʮʝʥʢʘ, 

ʠ ʢʘʢ ʯʘʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ [2ï8].  

ʀʟʫʯʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ 

ʚʧʝʨʚʳʝ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʙʳʣʦ ʥʘʯʘʪʦ ɻ. ʐ. ʄʘʤʝʜʦʚʳʤ ʚ 90-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ [2, 

9ï11]. ʇʦ ʤʥʝʥʠʶ ʉ. ɿ. ʄʘʤʝʜʦʚʦʡ [9], ʧʦʷʚʣʝʥʠʝ ʪʝʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʚ 50ï60 ʛʛ. ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʫʯʝʥʠʡ: çʵʢʦʣʦʛʠʷ 

ʧʦʯʚè ʠ çʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚè. ʋʞʝ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʩʦʟʜʘʥʠʝ ʪʝʦʨʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʡ 
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ʦʮʝʥʢʠ ʧʦʯʚè ʥʘ ʩʪʳʢʝ ʵʪʠʭ ʫʯʝʥʠʡ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʠʩʪʦʨʠʯʝʩʢʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʫʯʝʥʠʷ çʵʢʦʣʦʛʠʷ ʧʦʯʚè çʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚè ʠʤʝʝʪ ʙʦʣʝʝ ʜʨʝʚʥʶʶ ʠʩʪʦʨʠʶ. ʆʜʥʘʢʦ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʈʝʩʧʫʙʣʠʢ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ 

ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ, ʪʨʘʜʠʮʠʦʥʥʦ ʠʤʝʶʱʘʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʳʛʨʘʣʘ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʦʯʚ. 

 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɹʘʩʩʝʡʥ ɻʠʣʴʛʠʣʴʯʘʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ɹʦʣʴʰʦʛʦ ʂʘʚʢʘʟʘ. 

ɻʠʣʴʛʠʣʴʯʘʡ ʙʝʨʝʪ ʩʚʦʝ ʥʘʯʘʣʦ ʩ ʩʝʚʝʨʦïʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʭʨʝʙʪʘ ɼʝʤʙʘʨ. ɹʘʩʩʝʡʥ ʩ ʩʝʚʝʨʘ 

ʛʨʘʥʠʯʠʪ ʩ ɼʝʚʝʯʠʯʘʡ, ʘ ʩ ʶʛʘ ʩ ʙʘʩʩʝʡʥʦʤ ɸʪʘʯʘʡ. ɻʠʣʴʛʠʣʴʯʘʡ ʚʧʘʜʘʝʪ ʚ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʝʪ 90774 ʛʘ, ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʶʱʠʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ: ʐʘʙʨʘʥ (26634 ʛʘ ʠʣʠ 29,36%), ʉʠʷʟʘʥʴ (30446 ʛʘ ʠʣʠ 33,56%), 

ɻʫʙʘ (29361 ʛʘ ʠʣʠ 32,36%) ʠ ʍʳʟʳ (4283 ʛʘ) ʠʣʠ 4,72%) [1].  

ʊʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʫʤʝʨʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ [12]. ʅʘ ʧʦʯʚʘʭ 

ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ ʚʳʨʘʱʠʚʘʝʪʩʷ ʨʷʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʝʨʥʦʚʳʝ, ʢʦʨʤʦʚʳʝ, ʦʚʦʱʥʳʝ ʠ ʬʨʫʢʪʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʅʘʣʠʯʠʝ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚ 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʠ ʠʭ ʙʣʠʟʦʩʪʴ ʢ ʢʨʫʧʥʳʤ ʛʦʨʦʜʘʤ, ʪʘʢʠʤ ʢʘʢ ɹʘʢʫ ʠ 

ʉʫʤʛʘʡʳʪ, ʩʦʟʜʘʣʠ ʟʜʝʩʴ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʪʫʨʠʟʤʘ [11, 

13ï21]. 

ʇʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʧʦʯʚʳ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʧʨʠʥʷʪʳʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ɸʟʝʨʙʘʡʜʞʘʥʘ [4-8, 10].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɻʠʣʴʛʠʣʴʯʘʡ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ 2011ï2018 ʛʛ. ɺ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ 

ʚʳʷʚʣʝʥʠʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʚʦʡʩʪʚ ʠ ʢʘʯʝʩʪʚʘ ʧʦʯʚ. ʋʯʘʩʪʢʠ ʚʳʙʨʘʣʠʩʴ ʥʘ 

ʦʩʥʦʚʥʳʭ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʘʭ ʧʦʯʚ, ʩ ʫʯʝʪʦʤ ʩʪʝʧʝʥʠ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ, 

ʟʘʩʦʣʝʥʥʦʩʪʠ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʠ ʪ. ʜ.  

ʅʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʦʯʚʝʥʥʳʝ ʨʘʟʨʝʟʳ ʠ ʦʪʙʠʨʘʣʠʩʴ ʦʙʨʘʟʮʳ ʧʦʯʚ ʠ 

ʨʘʩʪʝʥʠʡ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʟʳ ʧʦʯʚ: 

ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ, ʦʙʱʠʡ ʘʟʦʪ ʠ ʛʫʤʫʩ ʧʦ ʀ. ɺ. ʊʶʨʠʥʫ, 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʝʪʦʜʦʤ ʅ. ɸ. ʂʘʯʠʥʩʢʦʛʦ; ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ, ʦʙʤʝʥʥʦ-ʧʦʛʣʦʱʝʥʥʳʡ Na-ʤʝʪʦʜʦʤ ʂ. ʂ. ɻʝʜʨʦʡʮʘ, ʦʙʤʝʥʥʦ-

ʧʦʛʣʦʱʝʥʥʳʝ ʉʘ2+ ʠ ʄg2+ ð ʤʝʪʦʜʦʤ ɼ. ʀ. ʀʚʘʥʦʚʘ; ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ ð ʢʘʣʴʮʠʝʤʝʪʨʦʤ, 

ʚʘʣʦʚʦʡ ʬʦʩʬʦʨ ʧʦ ɸ. ʄ. ʄʝʱʝʨʷʢʦʚʫ; ʚʘʣʦʚʦʡ ʢʘʣʠʡ ʧʦ ʉʤʠʪʫ, ʧʦʣʥʘʷ ʚʦʜʥʘʷ ʚʳʪʷʞʢʘ ʧʦ 

ɼ. ʀ. ʀʚʘʥʦʚʫ [22].  

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʯʚ ʢʦʨʤʦʚʳʭ ʜʦʣʞʥʳ ʙʳʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʭ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʢʦʪʦʨʳʝ ʚ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʣʠʷʶʪ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. ʊʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʣʫʞʘʪ 

ʚʘʣʦʚʳʝ ʟʘʧʘʩʳ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʚ 0ï20; 0ï50; 0ï100 ʩʤ  

ʩʣʦʷʭ ʦʩʥʦʚʥʳʭ ʧʦʜʪʠʧʦʚ ʧʦʯʚ, ʢʘʢ ʩʚʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ ʧʣʦʜʦʨʦʜʠʝ. ʇʦʜʙʦʨ ʜʘʥʥʳʭ, 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ɻʝʥʝʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤ ʜʣʷ ʨʘʟʥʳʭ ʧʦʯʚ, ʧʨʦʚʦʜʠʣʩʷ ʩ ʫʯʝʪʦʤ ʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʯʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʩʪʘʥʜʘʨʪ ʦʪʢʣʦʥʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʠ ʜʨʫʛʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʷʣʘʩʴ ʧʦ ɹ. ɸ. ɼʦʩʧʝʭʦʚʫ [22]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʙʘʟʠʩʘ ʥʘʯʘʣʘʩʴ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʩ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʥʠʪʠʨʦʚʢʝ, ʠʤʝʶʱʝʡ ʚʘʞʥʦʝ 

ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʭ ʫʨʦʚʥʝʡ: ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʥʘ 

ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʫʨʦʚʥʝ; ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ  ʥʘ ʫʨʦʚʥʝ ʟʝʤʝʣʴʥʦ-ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʡʦʥʦʚ  

(ʩʪʦʠʤʦʩʪʴ); ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ  ʥʘ ʫʨʦʚʥʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ; ʙʦʥʠʪʠʨʦʚʢʘ  ʟʝʤʝʣʴ 

ʥʘ ʫʨʦʚʥʝ ʢʨʫʧʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ (ʠʣʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ); çʢʦʥʪʫʨʥʘʷè ʙʦʥʠʪʠʨʦʚʢʘ ʧʦʯʚ ʥʘ ʫʨʦʚʥʝ ʤʝʣʢʠʭ ʭʦʟʷʡʩʪʚ; 

ʙʦʥʠʪʠʨʦʚʢʘ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [11-17]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ (ʙʦʥʠʪʠʨʦʚʢʘ) ʧʦʯʚ ʚʦ ʚʩʝʭ ʬʦʨʤʘʭ ʦʮʝʥʢʠ 

(ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʢʘʜʘʩʪʨʦʚʘʷ ʠ ʪ. ʜ.) ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʙʳʣ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʝʥ ʠ ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ ʧʦʯʚ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ  ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɻʠʣʴʛʠʣʴʯʘʡ (ʈʠʩʫʥʦʢ). 

 
 

ʈʠʩʫʥʦʢ. ʂʘʨʪʘ ʧʦʯʚʳ ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ, ɻ. ʐ. ʄʘʤʝʜʦʚ ʧʨʝʜʣʦʞʠʣ ʧʨʦʚʝʩʪʠ ʢʘʢ 

ʙʦʥʠʪʠʨʦʚʢʫ, ʪʘʢ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʯʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ. ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʳ, ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʦʮʝʥʢʠ ʧʦʯʚʳ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʰʢʘʣʳ ʙʦʥʠʪʝʪʘ ʧʦʯʚ. ɺ ʵʪʦʤ ʵʪʘʧʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ  ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʩʫʤʤʳ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ (ʉʇʆ),  ʥʘ 

ʦʩʥʦʚʝ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʰʢʘʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚ ʠ ʥʘʡʜʝʥʳ ʙʘʣʣʳ 

ʙʦʥʠʪʝʪʘ ʧʦʯʚ (ʊʘʙʣʠʮʘ 1). 
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ɺʳʙʦʨ ʛʫʤʫʩʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ  ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʊʦʯʥʦ 

ʪʘʢ ʞʝ ʤʦʱʥʦʩʪʴ  ʛʫʤʫʩʦʚʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʟʘʧʘʩ ʛʫʤʫʩʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ  ʚʥʫʪʨʝʥʥʶʶ ʞʠʟʥʴ 

ʧʦʯʚʳ, ʝʝ ʧʣʦʜʦʨʦʜʠʝ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʩʥʦʚʥʦʡ 

ʰʢʘʣʳ ʙʦʥʠʪʝʪʘ ʧʦʯʚ ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʚ 

ʢʘʯʝʩʪʚʝ ʦʮʝʥʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʘʟʦʪ ʠ ʉʇʆ (ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ). 

ɿʘʧʘʩʳ ʛʫʤʫʩʘ, ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ ʚ  ʛʦʨʠʟʦʥʪʘʭ 0ï20, 0ï50, 0ï100 ʩʤ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
 

 (1) 

 

ʛʜʝ Z ð ʟʘʧʘʩ ʛʫʤʫʩʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʥʘ ʛʣʫʙʠʥʝ 0ï20, 0ï50 ʠ 0ï100 ʩʤ; d ð 

ʦʙʲʝʤʥʳʡ ʚʝʩ ʧʦʯʚʳ ʜʘʥʥʦʛʦ ʩʣʦʷ, ʛ/ʩʤ3; P ð ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʘʟʦʪʘ ʠ 

ʬʦʩʬʦʨʘ; V ð ʦʙʲʝʤ ʧʦʯʚʳ ʜʘʥʥʦʛʦ ʩʣʦʷ, ʤ3/ʛ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʛʫʤʫʩ, ʘʟʦʪ, 

ʬʦʩʬʦʨ, ʢʘʣʠʡ ʠ ʩʫʤʤʫ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʙʘʣʣʳ ʙʦʥʠʪʝʪʘ ʧʦʯʚ 

ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ ʠ ʩʦʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʰʢʘʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚ. 

ʇʦ ʤʥʝʥʠʶ ɻ. ʐ. ʄʘʤʝʜʦʚʘ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʠʩʩʣʝʜʫʝʤʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʦʥʳ (ʚʦʜʦʨʘʟʜʝʣʴʥʫʶ, ʪʨʘʥʟʠʪʥʫʶ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ) ʠ 

ʧʨʦʚʝʩʪʠ ʥʝʟʘʚʠʩʠʤʫʶ ʦʮʝʥʢʫ ʚ ʢʘʞʜʦʡ ʟʦʥʝ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʚʳʙʨʘʣʠ ʪʨʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

(ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ) ʟʦʥʳ ʚ ʙʘʩʩʝʡʥʝ ɻʠʣʴʛʠʣʴʯʘʡ, ʠ ʧʦʯʚʳ ʩ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʜʦʨʦʜʠʷ ʚ ʢʘʞʜʦʡ ʟʦʥʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ: ʜʣʷ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʟʦʥʳ (ʛʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ ʧʦʯʚʳ); ʜʣʷ ʪʨʘʥʟʠʪʥʦʡ ʟʦʥʳ (ʛʦʨʥʦï

ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʪʠʧʠʯʥʳʝ); ʜʣʷ ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʟʦʥʳ (ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ). ʉʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʝ, ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ [17, c. 399], ʚʳʙʨʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʚ ʙʘʩʩʝʡʥʝ 

ʨʝʢʠ ɻʠʣʴʛʠʣʴʯʘʡ, ʧʦʣʫʯʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʘʣʣʳ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʧʣʦʜʦʨʦʜʠʷ ʦʩʪʘʣʴʥʳʭ ʧʦʯʚ. ɹʘʣʣʳ ʙʦʥʠʪʝʪʘ ʦʩʪʘʣʴʥʳʭ ʧʦʯʚ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʦʩʥʦʚʥʦʡ 

ʰʢʘʣʳ ʙʦʥʠʪʝʪʘ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [2, 23]: 
 

 
(2) 

 

ʛʜʝ: ɹ ð ʙʘʣʣ ʙʦʥʠʪʝʪʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ; ʄʬ ð ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʯʚʝ 

ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʛʫʤʫʩ, ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʠʡ, ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ); ʄ ɻð 

ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʦʯʚʝ, ʚʟʷʪʦʡ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʊʘʙʣʠʮʳ, ʧʦʯʚʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ (ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ) ʟʦʥ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʳʭ ʰʢʘʣʘʭ ʙʦʥʠʪʝʪʘ ʧʦʣʫʯʠʣʠ ʥʠʞʝʩʣʝʜʫʶʱʠʝ ʙʘʣʣʳ: 

ɺʦʜʦʨʘʟʜʝʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ (ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ) ʟʦʥʘ: ʛʦʨʥʦïʣʫʛʦʚʳʝ ʜʝʨʥʦʚʳʝ ð 84 

ʙʘʣʣʘ, ʛʦʨʥʦïʣʝʩʥʳʝ ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ (ʚʟʷʪʳʝ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ) ð 100 ʙʘʣʣʦʚ, ʛʦʨʥʦï

ʣʝʩʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ, ʯʘʩʪʠʯʥʦ ʦʩʪʝʧʥʝʥʥʳʝ ð 78 ʙʘʣʣʦʚ, ʛʦʨʥʦ-ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ 

ʚʳʱʝʣʦʯʝʥʥʳʝ ð 90 ʙʘʣʣʦʚ; ʊʨʘʥʟʠʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ (ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ) ʟʦʥʘ ʛʦʨʥʦï

ʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ ʪʠʧʠʯʥʳʝ (ʵʪʘʣʦʥʥʳʝ ʧʦʯʚʳ) ð 100 ʙʘʣʣʦʚ), ʛʦʨʥʦïʣʝʩʥʳʝ ʢʦʨʠʯʥʝʚʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʯʘʩʪʠʯʥʦ ʦʩʪʝʧʥʝʥʥʳʝ ð 86 ʙʘʣʣʦʚ, ʛʦʨʥʦïʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʪʝʤʥʳʝ ʠ 

ʦʙʳʢʥʦʚʝʥʥʳʝ ð 96 ʙʘʣʣʦʚ, ʛʦʨʥʦïʩʝʨʦïʢʦʨʠʯʥʝʚʳʝ ʩʚʝʪʣʳʝ (ʢʘʰʪʘʥʦʚʳʝ) ð 94 ʙʘʣʣʘ; ʜʣʷ 

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ (ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ) ʟʦʥʳ: ʣʫʛʦʚʦïʩʝʨʦʟʝʤʥʳʝ ð 72 ʙʘʣʣʘ, 
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ʣʫʛʦʚʦ-ʩʝʨʦʟʝʤʥʳʝ ʩʚʝʪʣʳʝ ð 67 ʙʘʣʣʦʚ, ʩʝʨʦʟʝʤʳ ʠ ʩʝʨʦïʙʫʨʳʝ ð 60 ʙʘʣʣʦʚ, 

ʘʣʣʶʚʠʘʣʴʥʦïʣʫʛʦʚʳʝ (ʵʪʘʣʦʥʥʳʝ ʧʦʯʚʳ) ð 100 ʙʘʣʣʦʚ.  

 
ʊʘʙʣʠʮʘ. 

ʆʉʅʆɺʅɸʗ ʐʂɸʃɸ ɹʆʅʀʊɽʊɸ ʇʆʏɺ ɹɸʉʉɽʁʅɸ ɻʀʃʔɻʀʃʔʏɸʁ 

 

ʅʘʟʚʘʥʠʝ ʧʦʯʚ ʛʫʤʫʩ ʘʟʦʪ ʬʦʩʬʦʨ ʉʇʆ ɹʘʣʣ ʙʦʥʠʪʝʪʘ 
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90 84 78 84 

ɻʦʨʥʦïʣʝʩʥʳʝ 

ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ 
82 

100 

165 

100 

271 

100 

6,2 

100 

11,9 

100 

5,4 

100 

10,9 

100 

34,9 

100 

33,9 

100 

100 100 100 100 

ɻʦʨʥʦïʣʝʩʥʳʝ 

ʙʫʨʳʝ ʦʩʪʘʪʦʯʥʦ 

ʢʘʨʙʦʥʘʪʥʳʝ ʠ 

ʯʘʩʪʠʯʥʦ 

ʦʩʪʝʧʥʝʥʥʳʝ 

69 

84 

148 

90 

195 

72 

4,9 

79 

10,9 

92 

4,8 

89 

11,0 

100 

18,9 

54 

19,8 

58 

 

76 

 

85 

 

72 

 

78 

ɻʦʨʥʦïʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʚʳʱʝʣʦʯʝʥʥʳʝ  

76 

93 

175 

106 

223 

82 

5,3 

85 

11,7 

98 

5,0 

92 

12,0 

110 

29,7 

85 

27,8 

82 

 

89 

 

99 

 

82 

 

90 

 

ʊʨʘʥʟʠʪʥʘʷ ʟʦʥʘ 

ɻʦʨʥʦïʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʪʠʧʠʯʥʳʝ  

73 

100 

156 

100 

208 

100 

5,1 

100 

10,9 

100 

4,8 

100 

10,8 

100 

34,2 

100 

31,8 

100 

 

100 

 

100 

 

100 

 

100 

ɻʦʨʥʦïʣʝʩʥʳʝ 

ʢʦʨʠʯʥʝʚʳʝ 

ʢʘʨʙʦʥʘʪʥʳʝ ʠ 

ʯʘʩʪʠʯʥʦ 

ʦʩʪʝʧʥʝʥʥʳʝ  

62 

85 

122 

78 

191 

92 

4,5 

88 

8,1 

74 

4,0 

83 

8,8 

81 

29,3 

86 

28,5 

90 

 

86 

 

81 

 

92 

 

86 

ɻʦʨʥʦïʩʝʨʦï

ʢʦʨʠʯʥʝʚʳʝ 

ʪʝʤʥʳʝ ʠ 

ʦʙʳʢʥʦʚʝʥʥʳʝ  

70 

96 

149 

96 

240 

115 

5,2 

102 

11,0 

101 

3,9 

81 

9,1 

84 

22,0 

64 

21,6 

68 

 

86 

 

87 

 

115 

 

96 

ɻʦʨʥʦïʩʝʨʦï

ʢʦʨʠʯʥʝʚʳʝ 

(ʢʘʰʪʘʥʦʚʳʝ) 

ʩʚʝʪʣʳʝ  

65 

89 

141 

90 

235 

113 

4,5 

88 

10,0 

92 

4,8 

100 

8,5 

79 

23,0 

67 

22,5 

71 

 

86 

 

83 

 

113 

 

94 

 

ɸʢʢʫʤʫʣʷʪʠʚʥʘʷ ʟʦʥʘ 

ʃʫʛʦʚʦï

ʩʝʨʦʟʝʤʥʳʝ  
48 

76 

105 

70 

165 

61 

3,5 

81 

8,6 

81 

3,5 

80 

7,9 

75 

18,1 

78 

17,9 

79 

78 76 61 72 

ʃʫʛʦʚʦï

ʩʝʨʦʟʝʤʥʳʝ 

ʩʚʝʪʣʳʝ  

46 

73 

100 

67 

157 

58 

2,9 

67 

7,1 

67 

3,1 

70 

8,1 

77 

17,1 

74 

16,7 

74 

71 71 58 67 

ʉʝʨʦʟʝʤʳ ʠ 

ʩʝʨʦïʙʫʨʳʝ  

36 

57 

87 

58 

130 

48 

2,1 

49 

6,8 

64 

3,0 

68 

5,7 

54 

20,1 

87 

19.8 

88 

65 66 48 60 

ɸʣʣʶʚʠʘʣʴʥʦï

ʣʫʛʦʚʳʝ  
63 

100 

150 

100 

270 

100 

4,3 

100 

10,6 

100 

4,4 

100 

10,5 

100 

23,1 

100 

22,6 

100 

100 100 100 100 
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ɺʳʚʦʜ  

ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʩʩʝʡʥʘ ɻʠʣʴʛʠʣʴʯʘʡ, ʪʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ (ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ)  ʟʦʥʳ: ʚʦʜʦʨʘʟʜʝʣʴʥʫʶ, ʪʨʘʥʟʠʪʥʫʶ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ;  

ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʚʳʙʨʘʥʳ ʵʪʘʣʦʥʥʳʝ ʧʦʯʚʳ, ʥʘʡʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʙʘʣʣʳ ʙʦʥʠʪʝʪʘ ʧʦʯʚ ʠ 

ʩʦʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʰʢʘʣʘ ʙʦʥʠʪʝʪʘ ʧʦʯʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʦʥʠʪʠʨʦʚʢʠ ʧʦʯʚ ʚ ʢʘʯʝʩʪʚʝ 

ʦʮʝʥʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʛʫʤʫʩ, ʘʟʦʪ, ʬʦʩʬʦʨ ʠ ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ.  

ʇʦʯʚʳ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʳ ʧʦʣʫʯʠʣʠ ʙʘʣʣʳ ʚ ʦʩʥʦʚʥʦʡ ʰʢʘʣʝ ʙʦʥʠʪʝʪʘ 

ʧʦʯʚ ʦʪ 60 ʜʦ 100. 
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ʇʋʊʔ ʂ ʉʆʍʈɸʅɽʅʀʖ ʇʃʆɼʆʈʆɼʀʗ ʇʆʏɺ 
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TRANSITION TO ORGANIC AGRICULTURE 

IS A WAY TO PRESERVE SOILS FERTILITY 

 

ÉBabayev V., Ph.D., Institute of Soil Science and Agrochemistry of Azerbaijan NɸS, 

Baku, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʛʨʦʵʢʦʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ɻ ʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠ ʁɻ ʨʦʟʠʠ ʧʦʯʚ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣ.ɹ ʇʦʵʪʦʤʫ ʤʘʩʰʪʘʙʥʳʝ ʠ 

ʧʦʜʨʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʯʚʳ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʣʦʜʦʨʦʜʠʷ, ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ (ʪʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ, ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʪ. ʜ.), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʩʢʦʨʝʥʠ ʁʘʜʘʧʪʘʮʠʠ ɻʪʠʭ ʨʘʡʦʥʦʚ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. 

 

Abstract. The use of the agricultural ecosystem approach in agriculture is aimed at 

environmentally friendly agricultural production and helps to prevent soil erosion and preserve 

fertile land. Therefore, large-scale and detailed studies of soil and the environment in the region are 

carried out using agrochemical methods to assess fertility, sources of soil pollution (heavy metals, 

chemicals, groundwater, etc.), which leads to accelerated adaptation of these areas to 

environmentally friendly production. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʘʛʨʦʵʢʦʩʠʩʪʝʤ.r 

 

Keywords: organic agriculture, food security, agricultural ecosystems.  

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʣʦʞʥʦʩʪʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ ʚ ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ ʵʨʦʟʠʠ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʥʷʪʠʝ çɿʜʦʨʦʚʘʷ ʧʦʯʚʘè ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠ ʜʝʪʘʣʴʥʳʭ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʧʣʦʜʦʨʦʜʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʚʳʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ 

ʟʘʛʨʷʟʥʝʥʠʶ ʧʦʯʚ (ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʜʨ.) 

ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.  

 

ɸʥʘʣʠʟ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʕʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ ʩʠʩʪʝʤʦʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʟʜʦʨʦʚʴʝ 
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ʯʝʣʦʚʝʢʘ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʚʝʢʦʚʳʭ ʪʨʘʜʠʮʠʡ, 

ʠʥʥʦʚʘʮʠʠ, ʥʘʫʢʠ ʠ ʩʧʨʘʚʝʜʣʠʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʠʭ ʦʭʨʘʥʳ, ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʩʝʭ ʩʬʝʨ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [1ï2].  

ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʨʝʪʘʨʠʘʪʘ ʧʦ ʢɻʦʥʦʤʠʯʝʩʢʠʤ ʩʚʷʟʷʤ 

ʐʚʝʡʮʘʨʠʠ (SECO) ʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʦʨʛʦʚʦʛʦ ʦʙʱʝʩʪʚʘ (ITC), ʝʞʝʛʦʜʥʦ ʧʨʦʚʦʜʠʤʦʡ ʚ 

ʛ. ʅʶʨʥʙʝʨʛ ʌʈɻ, ʚ ʮʝʣʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʚ ʤʠʨʝ ʟʘʥʠʤʘʶʪʩʷ 179 ʩʪʨʘʥ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ, ʧʨʦʠʟʚʝʜʝʥʥʘʷ ʚ ʤʠʨʝ ʦʮʝʥʠʚʘʝʪʩʷ 81,6 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ ʉʐɸ (ʚ 2015 ʛ. 75 ʤʣʨʜ ʝʚʨʦ) (https://soz.bio/events/usa/).  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʣʠʜʠʨʫʝʪ ʉʐɸ (35,9 ʤʣʨʜ ʝʚʨʦ). ɼʘʣʝʝ ʌʈɻ 

(8,6 ʤʣʨʜ ʝʚʨʦ), ʌʨʘʥʮʠʷ (5,5 ʤʣʨʜ ʝʚʨʦ) ʠ ʂʠʪʘʡ (4,7 ʤʣʨʜ ʝʚʨʦ) (https://goo-gl.ru/5QN6). 

ʇʦ ʜʘʥʥʳʤ 2015 ʛ. ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 2,4 ʤʣʥ. ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʇʦ ʠʭ ʢʦʣʠʯʝʩʪʚʫ ʣʠʜʠʨʫʝʪ ʀʥʜʠʷ  (585200), ʥʘ 2 ʤʝʩʪʝ ʕʬʠʦʧʠʷ (203602), ʠ 3 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʄʝʢʩʠʢʘ (201039).  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʄʠʨʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʚʣʝʯʝʥʦ 50,9 ʤʣʥ 

ʛʘ ʟʝʤʝʣʴ. ʃʠʜʠʨʫʝʪ ɸʚʩʪʨʘʣʠʷ (22,7 ʤʣʥ ʛʘ), ʜʘʣʝʝ ð ɸʨʛʝʥʪʠʥʘ (3,1 ʤʣʥ ʛʘ) ʠ ʉʐɸ (2 ʤʣʥ 

ʛʘ). ɺ ʮʝʣʦʤ ʚ ʆʢʝʘʥʠʠ ð 22,8 ʤʣʥ ʛʘ, ʚ ɽʚʨʦʧʝ ð 12,7 ʤʣʥ ʛʘ ʠ ʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ ð 6,7 

ʛʘ (http://faostat.fao.org).  

ʆʩʥʦʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʚ 

ʢʦʥʮʝ 90-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʠ ʟʘʢʨʝʧʣʝʥʘ ʟʘʢʦʥʦʤ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝè ʧʨʠʥʷʪʦʡ ʄʠʣʣʠ ʄʝʜʞʣʠʩʦʤ ʚ 2008 ʛ. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʩʪʘʪʠʩʪʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʜʘʥʥʳʝ ɻʷʥʜʞʠʥʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʘʛʨʦʙʠʟʥʝʩʘ, ʠʥʬʦʨʤʘʮʠʷ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʬʝʜʝʨʘʮʠʶ ʜʚʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (https://goo-

gl.ru/5QN9). 

ʇʦ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ɸʈ ʀ. ɸʣʠʝʚʘ ʦʪ 24.05.2010 ʛ. ʟʘ ˉ267 ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʝʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ, ʠʩʧʦʣʴʟʦʚʘʥ ʦʧʳʪ 

ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʫʯʥʦïʦʙʦʩʥʦʚʘʥʥʳʝ ʢʦʥʪʫʨʳ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʮʠʠ 

ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʢʦʥʩʦʣʠʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

(http://www.kremlin.ru/acts/bank/31152). 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʜʦʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʨʝʘʣʠʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ. 

ʆʪʩʫʪʩʪʚʠʝ ʚ ʨʝʩʧʫʙʣʠʢʠ ʩʦʚʝʨʰʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʘʫʢʦʡ ʠ 

ʧʨʘʢʪʠʢʦʡ, ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʟʘʧʣʘʥʠʨʦʚʘʣʦ ʚʢʣʶʯʝʥʠʝ ʚ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʣʘʥʳ ʅʀʀ ʠ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʇʨʝʟʠʜʠʫʤʦʤ ʅɸʅɸ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʦʙʲʝʜʠʥʝʥʠʠ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʘ ʍʳʟʳ ð ʀʥʩʪʠʪʫʪʘ ʙʦʪʘʥʠʢʠ ʠ 

ʈʝʛʠʦʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʮʝʥʪʨʘ ʚ ʧʝʨʝʧʦʜʯʠʥʝʥʠʝ ʀʥʩʪʠʪʫʪʘ.  

 

ʋʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ  

ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʮʠʚʠʣʠʟʘʮʠʠ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʩʪʦʷʱʝʡ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ, 

ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚ ʮʝʣʦʤ ð ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ. ɺ ʧʝʨʠʦʜ ʤʘʩʰʪʘʙʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʠʩʪʝʤʳ çʅʘʩʝʣʝʥʠʝïɻ ʢʦʥʦʤʠʢʘïʧʨʠʨʦʜʘè, 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʘ, ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ ʫʨʙʘʥʠʟʘʮʠʠ, ʧʦʚʩʝʤʝʩʪʥʘʷ ʭʠʤʠʟʘʮʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʩʣʫʞʠʣʦ ʭʠʱʥʠʯʝʩʢʦʤʫ ʫʥʠʯʪʦʞʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʥʝʛʘʪʠʚʥʦʤʫ ʠʟʤʝʥʝʥʠʶ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʩʯʝʟʥʦʚʝʥʠʶ 
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ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʥʝʜʨʘ ʟʝʤʣʠ, ʦʩʦʙʝʥʥʦ ʧʦʯʚ, ʚʦʟʜʫʭʘ 

ʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʜʦʩʪʠʛʣʘ ʩʚʦʝʛʦ ʘʧʦʛʝʷ ʠ ʧʦʩʣʫʞʠʣʘ ʫʪʝʨʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʅʝ ʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʪʝʢʘʥʠʷ ʪʘʢʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʨʝʛʠʦʥʝ, ʜʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʣʘʥʝʪʘʨʥʦʡ ʠ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʵʚʦʣʶʮʠʶ ʚʩʝʛʦ 

ʞʠʚʦʛʦ. 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʣʘʥʝʪʳ ʚ 2050 ʛ. ʜʦʩʪʠʛʥʝʪ 9,2 ʤʣʨʜ ð ʚ (2010 ʛ. 

ʩʦʩʪʘʚʣʷʣʘ 6,9 ʤʣʨʜ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 500 ʤʣʥ ʯʝʣʦʚʝʢ ʛʦʣʦʜʘʝʪ ʠ ʧʦʨʷʜʢʘ 1 ʤʣʨʜ 

ʯʝʣʦʚʝʢ ʧʨʦʞʠʚʘʝʪ (ʩʫʱʝʩʪʚʫʝʪ) ʚ ʧʦʣʫʛʦʣʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘʨʘʩʪʘʥʠʝ ʜʘʥʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʠ ʚʳʭʦʜʦʤ ʠʭ ʠʟ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ.  

ʇʦ ʜʘʥʥʳʤ 2015 ʛ. ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 2,4 ʤʣʥ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʇʦ ʠʭ ʢʦʣʠʯʝʩʪʚʫ ʣʠʜʠʨʫʝʪ ʀʥʜʠʷ (585200), ʥʘ 2 ʤʝʩʪʝ ð ʕʬʠʦʧʠʷ (203602), ʠ 

3 ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʄʝʢʩʠʢʘ (201039).  

ɽʞʝʛʦʜʥʦ ʚ ʤʠʨʝ ʪʝʨʷʝʪ ʩʚʦʝ ʧʣʦʜʦʨʦʜʠʝ 6ï7 ʤʣʥ. ʛʘ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ, 1 ʤʣʥ ʛʘ ʠʟ 

ʢʦʪʦʨʳʭ ʦʪʯʫʞʜʘʝʪʩʷ ʦʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ, 5-6 ʤʣʥ. ʛʘ ʧʦʜʚʝʨʞʝʥʥʳʝ 

ʜʝʛʨʘʜʘʮʠʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʦʧʫʩʪʳʥʠʚʘʥʠʝʤ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 30 ʣʝʪ (1980ï2010 ʛʛ.) 

2 ʤʣʥ ʛʘ ʟʝʤʝʣʴ ʚ ʤʠʨʝ ʧʦʜʚʝʨʞʝʥʳ ʟʘʛʨʷʟʥʝʥʠʶ [3]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʘʥʘʣʠʟʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʯʠʥʘʷ ʩ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʤʠʨʝ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʥʘ 6ï8%, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 40ï50%.  

ʇʨʠʤʝʥʝʥʠʝ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ ʚ 60-

ʭ ʛʦʜʘʭ, ʧʦʩʣʫʞʠʣʦ ʧʦʚʩʝʤʝʩʪʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʟʝʤʝʣʴ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʠʣʘʩʴ 

ʧʨʠʯʠʥʦʡ ʫʤʝʥʴʰʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʥʘʯʠʥʘʷ ʩ 

80-ʭ ʛʦʜʦʚ. ʅʘ ʈʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ ʩʥʠʞʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ  

ʧʨʠʤʝʥʝʥʠʝ ʷʜʦʭʠʤʠʢʘʪʦʚ, ʧʦʩʣʫʞʠʚʰʝʡ ʧʦʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ.  

 

 
 

ʈʠʩʫʥʦʢ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ (1961ï2009) FAO 2011 

(http://faostat.fao.org). 
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ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ɸʟʝʨʙʘʡʜʞʘʥʘ 

ɸʟʝʨʙʘʡʜʞʘʥ ʩʨʝʜʠ ʩʪʨʘʥ ʤʠʨʘ ʷʚʣʷʝʪʩʷ ʩʪʨʘʥʦʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʪ.ʢ. ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ 

4756 ʪʳʩ ʛʘ, ʪʦʣʴʢʦ 1808 ʪʳʩ ʛʘ ʷʚʣʷʶʪʩʷ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɺ ʩʪʨʘʥʝ ʥʘ ʩʝʛʦʜʥʷ ʵʨʦʜʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ ʩʦʩʪʘʚʣʷʶʪ 3,7 ʤʣʥ ʛʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 3 ʤʣʥ 

ʛʘ ʧʦʜʚʝʨʞʝʥʳ ʚʦʜʥʦʡ milyon, ʠ 0,3 ʤʣʥ ʛʘ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. ʇʦ ʨʘʩʯʝʪʘʤ 7 ʤʣʥ ʛʘ ʵʪʠʭ 

ʟʝʤʝʣʴ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʤʠ, ʚ ʧʝʨʝʩʯʝʪʝ ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 1 ʤʣʨʜ ʜʦʣʣʘʨʦʚ 

ʉʐɸ. 

ʇʣʦʱʘʜʴ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ 1,5 ʤʣʥ ʛʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 50% 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʩʪʨʘʥʳ.  

ɿʘ ʧʦʩʣʝʜʥʠʫ 30-40 ʣʝʪ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʤʝʥʴʰʝʥʠʝ ʥʘʣʠʯʠʷ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 

ʧʦʯʚ (ʧʨʠʤʝʨʥʦ 20-30% ) ʠ ʤʦʱʥʦʩʪʠ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʥʘ 0,2ï1,5 ʩʤ. 

ʇʣʘʥʦʚʦʝ ʚʝʜʝʥʠʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʜʦʤʠʥʘʮʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʢʘʢ ʤʦʥʦʢʫʣʴʪʫʨʳ, 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ, ʧʦʩʣʫʞʠʣʦ ʧʦʚʪʦʨʥʦʤʫ ʟʘʩʦʣʝʥʠʶ ʧʣʦʜʦʨʦʜʥʳʭ 

ʟʝʤʝʣʴ, ʠʭ ʵʨʦʟʠʠ, ʜʝʛʨʘʜʘʮʠʠ, ʟʘʛʨʷʟʥʝʥʠʶ ʠ ʫʧʣʦʪʥʝʥʠʶ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ.  

ʇʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʩʭʝʤʝ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ 

ɸʟʨʝʙʘʡʜʞʘʥʘ ʜʦ 2010 ʛ. ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 13ï15% ʟʝʤʝʣʴ ʩʪʨʘʥʳ ʟʘʛʨʷʟʥʝʥʳ ʷʜʦʭʠʤʠʢʘʪʘʤʠ, 

ʫʜʦʙʨʝʥʠʷʤʠ ʠ ʧʝʩʮʠʮʠʜʘʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʜ 

ʧʦʩʝʚʳ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʚʠʥʦʛʨʘʜʘ, ʚʥʝʩʝʥʠʝ ʧʝʩʮʠʮʠʜʦʚ ʚ ʪʦ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʣʦ  ʧʦʜ 

ʭʣʦʧʯʘʪʥʠʢ 30 ʢʛ/ʛʘ ʠ ʚʠʥʦʛʨʘʜʥʠʢ 150ï180 ʢʛ/ʛʘ (ʧʨʦʪʠʚ ʥʦʨʤʳ 5 ʢʛ/ʛʘ [4]. 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʥʘʨʫʰʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʯʚ ̫ ʚʣʷʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ 

ʥʘʣʠʯʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʢʣʘʨʢʦʚʳʭ ʝʜʝʥʠʮ: ʩʚʠʥʮʘ ð ʚ 8 ʨʘʟ, ʢʘʜʤʠʷ ð ʚ 3 ʨʘʟʘ, 

ʥʠʢʝʣʷ ð ʚ 2 ʨʘʟʘ, ʮʠʥʢʘ ð ʚ 50ï60 ʨʘʟ, ʤʝʜʠ ð ʚ 10 ʨʘʟ [4]. 

ɺ ʢʦʥʮʝ 1990 ʛʛ. ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ, ɸʟʝʨʙʘʡʜʞʘʥ 

ʧʦʩʣʝ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʳ ʠ ʂʘʟʘʭʩʪʘʥʘ ʟʘʥʠʤʘʝʪ 4 ʤʝʩʪʦ. ʇʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʟʘʛʨʷʟʥʝʥʠʷ 

ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ɸʟʝʨʙʘʡʜʞʘʥ (10ʪ/ʢʤ2) ʪʘʢʞʝ ʟʘʥʠʤʘʣ 4 ʤʝʩʪʦ ʧʦʩʣʝ 

ʋʢʨʘʠʥʳ (17,3 ʪ/ʢʤ2), ʕʩʪʦʥʠʠ (12,8 ʪ/ʢʤ2) ʠ ʄʦʣʜʦʚʳ (12 ʪ/ʢʤ2 ). ʅʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ  ʧʦ 

ʉʦʶʟʫ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʷ ɻʨʫʟʠʠ ʩʦʩʪʘʚʣʷʣ 6,0 ʪ/ʢʤ2, ʘ ʜʣʷ ɸʨʤʝʥʠʠ 5,0 ʪ/ʢʤ2. 

ɺ ʉʉʉʈ ʧʦ ʧʘʭʦʪʦʧʨʠʛʦʜʥʳʤ ʟʝʤʣʷʤ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ  ɸʟʝʨʙʘʡʜʞʘʥ ʩʨʝʜʠ 15 

ʨʝʩʧʫʙʣʠʢ ʟʘʥʠʤʘʣ 14 ʤʝʩʪʦ.  

ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʣʴʟʦʚʘʥʠʝ ʧʘʭʦʪʦʧʨʠʛʦʜʥʳʭ ʟʝʤʝʣʴ, ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʥʦʨʤ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʤ, ʧʦʩʣʫʞʠʪ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʫʚʝʣʠʪʴ ʦʙʲʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʘʥʳ ʦʪ ʠʤʧʦʨʪʘ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʬʦʨʤ ʚ ʩʝʨʝʜʠʥʝ 1990 ʛʛ. ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʩʝʤʝʡʥʦïʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʩʝʤʴʠ. 

ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʘʭʦʪʥʳʭ ʧʣʦʱʘʜʝʡ ʬʝʨʤʝʨʦʤ ʥʝ ʫʜʘʚʘʣʦʩʴ ʩʦʙʣʶʜʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʦʪʘʮʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʚ ʥʫʞʥʦʡ ʤʝʨʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʥʘʚʳʢʦʚ ʥʝ 

ʧʦʟʚʦʣʷʣʦ ʬʝʨʤʝʨʘʤ ʧʨʠʤʝʥʷʪʴ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʢʘʞʜʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʩʚʦʠ ʟʝʤʣʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʫʩʤʦʪʨʝʥʠʶ, ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 20ï25 ʣʝʪ ʧʦ ʤʝʪʨʦʚʦʤʫ 

ʧʨʦʬʠʣʶ ʧʦʯʚ ʧʨʦʠʟʦʰʣʘ ʧʦʪʝʨʷ ʛʫʤʫʩʘ ʚ 15ï25% ʠ ʦʙʨʘʟʦʚʘʣʩʷ ʜʝʬʠʮʠʪ ʣʝʛʢʦʫʩʚʦʷʝʤʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ [5]. 

ɽʩʣʠ ʚ 1957 ʛ. ʚ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʧʨʠʤʝʥʷʣʘʩʴ 133,9 ʪʳʩ ʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʪʦ ʚ 1970 ʛ. ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 421,3 ʪʳʩ ʪ, ʘ ʚ 1979 ʛ. ð 1210 ʪʳʩ ʪ ʠ ʚ 1985 ʛ. ð 

267,8 ʪʳʩ ʪ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʛʦʜ ʥʝ ʧʨʝʚʳʰʘʣ 82,7 ʪʳʩ ʪ (ʊʘʙʣʠʮʘ). 
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ʊʘʙʣʠʮʘ.  

ʀʄʇʆʈʊ ʄʀʅɽʈɸʃʔʅʓʍ ʋɼʆɹʈɽʅʀʁ ʇʆ ɺʀɼɸʄ ɺ ɸɿɽʈɹɸʁɼɾɸʅɽ 

(ʬʠʟʠʯʝʩʢʘʷ ʤʘʩʩʘ 1000 ʪ) 
 

ɻʦʜʘ ɺʩʝʛʦ  
ɺ ʪʦʤ ʯʠʩʣʝ 

ʘʟʦʪʠʩʪʳʝ ʬʦʩʬʘʪʥʳʝ ʢʘʣʠʡʥʳʝ ʜʨ. 

1995 36,1 36,1 ð ð 0,0 

1999 17,7 17,0 0,0 0,7 0,0 

2000 40,5 32,9 0,1 1,3 6,2 

2001 34,2 31,4 0,5 2,0 0,3 

2002 49,4 38,5 0,0 0,5 10,4 

2003 45,4 42,2 ð 1,6 1,6 

2004 67,1 62,0 0,4 3,2 1,5 

2005 77,3 54,2 14,2 5,9 3,0 

2006 81,7 68,1 6,9 2,8 3,9 

2007 65,0 55,1 5,0 2,2 2,7 

2008 132,1 93,3 28,1 4,1 6,6 

2009 70,6 57,2 ð 4,6 8,8 

2010 49,2 33,0 0,1 4,6 11,5 

2011 82,7 61,8 1,5 4,2 15,2 

 

ʇʝʨʝʭʦʜ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤʫ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ 

ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʥʘʨʷʜʫ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʧʠʪʘʥʠʷ, ʪʘʢʞʝ ʦʢʘʞʝʪ ʩʦʜʝʡʩʪʚʠʷ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ [6ï7]. 

ʈʘʟʚʠʪʠʝ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʤʣʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʧʨʘʚʦʚʦʡ ʦʩʥʦʚʝ ʧʨʦʙʣʝʤʳ, ʚʦʟʨʘʩʪʘʶʱʠʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʤʘʣʳʭ 

ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ (ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦï

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʳʭʦʜʘ ʚʦ ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʡ ʨʳʥʦʢ ʩʙʳʪʘ, ʚʳʩʦʢʠʝ 

ʮʝʥʳ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ), ʷʚʠʣʘʩʴ ʧʨʠʯʠʥʦʡ ʠ ʛʘʨʘʥʪʠʝʡ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ.  

ɽʜʠʥʩʪʚʝʥʥʳʤ ʚʳʭʦʜʦʤ ʠʟ ʧʦʣʦʞʝʥʠʷ ʚ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʜʣʷ ʬʝʨʤʝʨʦʚ ʷʚʠʣʩʷ 

ʧʝʨʝʭʦʜ ʢ ʠʩʪʦʨʠʯʝʩʢʠ ʧʨʦʚʝʨʝʥʥʦʤʫ ʤʝʪʦʜʫ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʭʘʦʪʠʯʥʦ 

ʧʦʜʜʝʨʞʘʣʦ ʧʦʯʠʥ ʥʝʢʦʪʦʨʳʭ ʧʠʦʥʝʨʦʚ ʜʚʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ [8]. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʦʜʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʭʦʟʷʡʩʪʚʘ, ʧʝʨʚʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʷʚʠʣʘʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʠ ʥʦʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʜʣʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʝʨʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʷʚʣʷʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʦʡ 

ʧʨʦʙʣʝʤʦʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʚʦʦʙʦʨʦʪʘ, ʧʨʠʤʝʥʝʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʠʝʤʦʚ (ʦʨʛʘʥʠʯʝʩʢʠʭ) ʚ ʙʦʨʴʙʝ ʩ 

ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʟʘʱʠʪʝ ʨʘʩʪʝʥʠʡ, ʫʤʝʥʴʰʝʥʠʶ ʜʦʣʠ ʛʝʨʙʠʮʠʜʦʚ ʠ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʜʨ.  

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦʯʚ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʭ ʚ ʨʘʩʪʝʥʠʷʭ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʚʝʜʝʥʠʷ 

ʭʦʟʷʡʩʪʚ  ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʠ ʩʣʦʞʥʦʡ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ.  
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʚ ʞʠʟʥʴ ʪʘʢʦʛʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʛʦ ʧʦʜʭʦʜʘ 

ʚʝʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ, ʪ. ʢ. ʙʝʟ ʧʦʣʫʯʝʥʠʷ ʩʝʨʪʠʬʠʢʘʪʦʚ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ, ʧʨʦʚʝʜʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʥʘʣʠʟʦʚ ʠ ʜʨ. ʚʩʷ ʧʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ ʧʨʦʩʪʦ ʙʝʩʩʤʳʩʣʝʥʥʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ ʚ ʬʝʨʤʝʨʩʢʦʤ ʩʝʢʪʦʨʝ, ʦʙʦʛʘʱʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚ, ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʚʝʩʪʠ ʢʦʥʩʦʣʠʜʘʮʠʶ ʟʝʤʝʣʴ, 

ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʜʦʭʦʜʳ 

ʩʘʤʠʭ ʬʝʨʤʝʨʦʚ.  
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ORGANIC AND INORGANIC FERTILIZERS EFFECTS ON THE CABBAGE NUTRIENT 

BALANCE AND GROWING EFFICIENCY 
 

ÉGajieva G., Azerbaijan State Agrarian University, Ganja, Azerbaijan 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʥʘʨʷʜʫ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʘʧʫʩʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʨʦʞʘʷ. ʅʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʘʨʠʘʥʪ ʥʘʚʦʟ 20 ʪ/ʛa (ʬʦʥ)+N90P120K90, ʛʜʝ ʘʟʦʪ 123,8ï133,3 ʢʛ/ʛa, ʬʦʩʬʦʨ 

41,7ï46,0 ʢʛ/ʛa, ʢʘʣʠʡ 97,5ï105,8 ʢʛ/ʛa; ʠʣʠ ʘʟʦʪ  65,0ï70,0%; ʬʦʩʬʦʨ 38,0ï42,0%; ʢʘʣʠʡ 54,0ï

60,0%. ʉʨʝʜʠ ʚʘʨʠʘʥʪʦʚ ʥʘʠʚʳʩʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʘʨʠʘʥʪ ʥʘʚʦʟ 20 ʪ/ʛa 

(ʬʦʥ)+N90P120K90, ʛʜʝ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʦʪ ʦʙʱʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 8606,0 ʤʘʥʘʪ/ʛa, 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʪʦʥʥʳ ʫʨʦʞʘʷ 100,0 ʤʘʥʘʪ, ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʫʜʦʙʨʝʥʠʡ 4394,0 

ʤʘʥʘʪ/ʛa, ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 200,0%.  
 

Abstract. The combined use of organic and inorganic fertilizers along with an increase in 

cabbage productivity significantly affects the quality of the harvest. During the experiment, the 

maximum amount of plant fertilizer use in cucumber fields was 20 t/ha (background) + N90P120 K90. 

Nitrogen 123.8ï133.3 kg/ha; Phosphorus 41.7ï46.0 kg/ha; Potassium 97.5ï105.8 kg/ha or Nitrogen 

65.0ï70.0%; Phosphorus 38.0ï42.0%; Potassium was 54.0ï60.0%. The highest net profit among 

the variants is 20 t/ha (background) + N90P120K90 net profit from gross output 8606.0 man/ha, 1 ton 

of product net cost of fertilizers made up 100.0 manats, fertilizers ð 4394.0 manat per hectare, and 

the rate of return ð 200,0%. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʜʦʙʨʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. 
 

Keywords: fertilizer, coefficient of use, efficiency, profitability. 
 

ʂʘʧʫʩʪʘ ʚʭʦʜʠʪ ʚ ʨʘʮʠʦʥ ʚʩʝʭ ʥʘʨʦʜʦʚ ʚ ʤʠʨʝ ʠ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ. ɽʝ 

ʚʦʟʜʝʣʳʚʘʥʠʝ, ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʫʨʦʞʘʝʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʟʘʪʨʘʪʘʭ ʠ ʧʦʣʫʯʝʥʠʝʤ ʚʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ̫ ʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʝʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʙʝʣʦʢʦʯʘʥʥʘʷ ʢʘʧʫʩʪʘ, ʚʦʟʜʝʣʘʥʥʘʷ ʥʘ ʩʝʨʦïʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ 

ɻʷʥʜʞʘïɻʘʟʘʭʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚ ʜʠʥʘʤʠʢʝ ʚ ʧʝʨʠʦʜ 

ʚʝʛʝʪʘʮʠʠ ʠ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʝ [1ï2]. 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʢʦʯʘʥʥʦʡ ʢʘʧʫʩʪʳ ʠʤʝʝʪ ʬʦʨʤʫ ʩʪʝʨʞʥʷ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʚʝʨʭʥʝʡ 5ï60 ʩʤ ʪʦʣʱʠ ʧʦʯʚʳ. ʂʘʯʝʩʪʚʦ ʙʝʣʦʢʦʯʘʥʥʦʡ ʢʘʧʫʩʪʳ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʧʣʦʪʥʦʩʪʠ ʣʠʩʪʴʝʚ, ʪ. ʢ. ʫ ʩʢʦʨʦʩʧʝʣʳʭ ʩʦʨʪʦʚ ʙʳʚʘʝʪ 10ï15, ʫ ʩʨʝʜʥʝʩʧʝʣʳʭ 

20ï22 ʠ ʧʦʟʜʥʦ ʩʦʟʨʝʚʘʶʱʠʭ 26ï30 ʣʠʩʪʴʝʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʘ ʣʠʩʪʴʝʚ, ʢʘʧʫʩʪʘ ʠʤʝʝʪ 
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ʨʘʟʣʠʯʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ. ɹʝʣʳʝ ʣʠʩʪʴʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʣʝʥʦʚʘʪʳʤʠ ʣʠʩʪʴʷʤʠ 

ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳ ʩʘʭʘʨʦʤ ʠ ʘʟʦʪʠʩʪʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. ɺʠʪʘʤʠʥ C ʧʨʝʚʦʩʭʦʜʠʪ ʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʣʠʩʪʴʷʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʥʝʰʥʠʤ.  

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘʨʷʜʫ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʜʫʢʪʠʚʝʦʩʪʠ ʢʘʧʫʩʪʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʨʦʞʘʷ, ʪ. ʝ. ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ 

ʘʩʠʤʤʝʪʨʠʶ ʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʠʭ ʧʦ ʧʦʣʶ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʦʩʥʦʚʥʦʡ ʵʢʦʵʪʠʯʝʩʢʦʡ 

ʧʨʦʙʣʝʤʦʡ ʧʨʠʤʝʥʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʘ ʫʨʦʚʥʝ ʭʦʟʷʡʩʪʚ ʠʣʠ ʟʝʤʣʝʜʝʣʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [1].  

ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʥʦʩʫ ʚʤʝʩʪʝ ʩ ʫʨʦʞʘʝʤ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʝ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʘ ʦʩʥʦʚʫ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʙʘʣʘʥʩ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʥʘʣʠʯʠʷ ʚ ʧʦʯʚʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʛʦʜʦʚʳʭ ʥʦʨʤ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦ ʙʘʣʘʥʩʦʚʳʤ ʨʘʩʯʝʪʘʤ. 

ɸ. ʄ. ɻʫʩʝʡʥʦʚ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʧʨʠʭʦʜʘ ʠ ʨʘʩʭʦʜʘ (ʙʘʣʘʥʩ) ʧʠʪʘʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ 

ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʜʝʬʠʮʠʪʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʧʦʯʚʘ-ʨʘʩʪʝʥʠʝ, ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʧʠʪʘʪʝʣʴʥʳʡ ʨʝʞʠʤ ʚ ʧʦʯʚʝ [2]. 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʥʦʨʤʳ ʫʜʦʙʨʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʙʘʣʘʥʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʇʦʵʪʦʤʫ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʙʘʣʘʥʩ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜ ʢʘʧʫʩʪʦʡ [3ï16].  

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʧʫʩʪʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 20 ʪ/ʛa 

(ʬʦʥ) ʩʦʩʪʘʚʠʣ: ʘʟʦʪ ð 26,4ï33,0%; ʬʦʩʬʦʨ ð 8,5ï10,9%; ʢʘʣʠʡ ð 16,8ï22,5% ʠʣʠ ʘʟʦʪ 

26,4ï33,0%; ʬʦʩʬʦʨ ð 17,0ï22,0%; ʢʘʣʠʡ ð 14,0ï19,0%.  

ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ.  

ʊʘʢ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 

20 ʪ/ʛa (ʬʦʥ)+N60P90K60  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤ ʩʦʩʪʘʚʠʣ 63,4ï70,2; 18,0ï20,6; 46,0ï

53,2 ʢʛ/ʛʘ ʠʣʠ 40,0ï44,0; 23,0ï26,0; 31,0ï35,0%.  

ʅʘʠʚʳʩʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʘʨʠʘʥʪ ʥʘʚʦʟ 20 ʪ/ʛa (ʬʦʥ)+N60P90K60, ʛʜʝ ʘʟʦʪ 123,8ï133,3 ʢʛ/ʛa; ʬʦʩʬʦʨ 

41,7ï46,0 ʢʛ/ʛa; ʢʘʣʠʡ  97,5ï105,8 ʢʛ/ʛa ʠʣʠ ʘʟʦʪ  65,0ï70,0%; ʬʦʩʬʦʨ 38,0ï42,0%; ʢʘʣʠʡ 54,0ï

60,0%.  

ʋʚʝʣʠʯʝʥʠʝ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʥʘʚʦʟʦʤ, ʧʦʩʣʫʞʠʣʦ ʫʤʝʥʴʰʝʥʠʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʧʫʩʪʦʡ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (N120P150K120 ) ʛʜʝ, ʘʟʦʪ 96,2ï

104,3 ʢʛ/ʛa: ʬʦʩʬʦʨ 30,0ï32,9 ʢʛ/ʛa; ʢʘʣʠʡ 72,9ï80,4 ʢʛ/ʛa ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 44,0ï47,0%; 

21,0ï24,0%; 35,0ï38,0%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ  ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʝʤ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢʦʥʪʨʦʣʶ. ʅʘʠʚʳʩʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʚʘʨʠʘʥʪ ʥʘʚʦʟ 20 ʪ/ʛa (ʬʦʥ)+N90P120K90. 

ʇʠʪʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʧʦʯʚʫ ʧʦʩʪʫʧʘʶʪ ʩ ʩʝʤʝʥʘʤʠ, ʦʨʦʩʠʪʝʣʴʥʳʤʠ ʚʦʜʘʤʠ  

ʦʨʦʩʠʪʝʣʴʥʳʤʠ ʚʦʜʘʤʠ ʠ ʫʜʦʙʨʝʥʠʷʤʠ ʩʦʩʪʘʚʣʷʷ ʧʨʠʭʦʜʥʫʶ ʯʘʩʪʴ ʙʘʣʘʥʩʘ, ʧʨʠ ʵʪʦʤ 

ʨʘʩʭʦʜʥʫʶ ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʶʪ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʨʦʞʘʝʤ ʠ ʣʠʟʠʤʝʪʨʠʯʝʩʢʠʤʠ 

ʚʦʜʘʤʠ. ɸʥʘʣʠʟʠʨʫʷ ʧʨʠʭʦʜʥʫʶ ʨʘʩʭʦʜʥʫʶ ʯʘʩʪ ɹʙʘʣʘʥʩʘ, ʩ ʣʝʛʢʦʩʪʴʶ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 
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ʥʝʜʦʩʪʘʯʫ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʚʳʰʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʙʣʶʜʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʝʩʪʝʩʪʚʝʥʥʦ 

ʧʦʣʫʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʚʳʩʦʢʦ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ ʢ 

ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʷʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦʤʫ ʚʳʙʦʨʫ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ. ʂ ʧʦʜʯʝʨʢʥʫʪʳʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʝʤʘʤ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʥʝʩʪʠ ʥʦʨʤʳ ʠ ʚʨʝʤʷ 

ʧʦʣʠʚʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷʤʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ [3]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʨʤ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʘʨʷʜʫ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʨʘʩʪʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʧʘʩʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ. ɼʣʷ ʯʝʛʦ 

ʬʝʨʤʝʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ ʚ ʨʝʛʠʦʥʘʭ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʈ, 

ʦʪʚʝʯʘʶʱʠʭ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʛʜʝ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʧʨʦʭʦʜʷ ʢʦʤʧʣʝʢʩ ʭʠʤʠʯʝʩʢʠʭ 

ʘʥʘʣʠʟʦʚ, ʚʧʣʦʪʴ ʜʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʪ ʬʝʨʤʝʨʘʤ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʪʴ ʥʘʤʝʯʘʝʤʫʶ ʨʘʙʦʪʫ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʦʨʤʳ ʚʥʦʩʠʤʳʭ ʫʜʦʙʨʝʥʠʡ [4]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʥʦʪʠʧʘ ʛʠʙʨʠʜʦʚ, ʥʦʨʤ  ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʙʘʣʘʥʩʘ ʭʦʟʷʡʩʪʚ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ 1 ʪ ʢʘʧʫʩʪʳ ʦʧʨʝʜʝʣʷʝʪ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʨʝʜʥʝʤ: ʘʟʦʪ ð 3,4 ʢʛ, 

ʬʦʩʬʦʨ ð 0,9 ʢʛ, ʠ ʢʘʣʠʡ ð 3,7 ʢʛ [5]. 

ʇʦ ɿ. ʈ. ʄʦʚʩʫʤʦʚʫ ʚ ʩʚʷʟʠ ʩ ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʘʣʘʥʩʘ, ʟʘ ʩʯʝʪ ʚʳʥʦʩʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʤʝʩʪʝ ʩ ʫʨʦʞʘʝʤ, ʥʘʣʠʯʠʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʘʟʦʪ, ʬʦʩʬʦʨ ʠ 

ʢʘʣʠʡ) ʚ ʧʦʯʚʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʠ ʩʦʟʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʯʚʝ [6]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʪʦʤʘʪʦʤ ɹ. ɼʞ. ɹʘʛʠʨʦʚʦʡ, ʍ. ɼʞ. ɹʘʛʠʨʦʚʳʤ ʚ ɻʷʥʞʘï

ɻʘʟʘʭʩʢʦʡ ʟʦʥʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʥʦʩ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʨʦʞʘʝʤ ʠ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʦʡ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʥʘʠʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʭʦʜʷʪʩʷ ʧʨʠ ʜʦʟʝ ʫʜʦʙʨʝʥʠʡ ʥʘʚʦʟ 15 ʪ/ʛa+ N90P120K90. 

ɻʜʝ, ʚʳʥʦʩ ʘʟʦʪʘ ʠʟ ʧʦʯʚʳ ʩʦʩʪʘʚʠʣ 189,2ï194,1 ʢʛ/ʛa, ʬʦʩʬʦʨʘ 76,2ï81,3, ʢʘʣʠʷ 206,8ï214,9 

ʢʛ/ʛa, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʪʝʥʠʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

71,4ï76,3%; 31,4ï35,0% ʜʦ 82,3ï87,8% [7]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʚ ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ (ʢʘʰʪʘʥʦʚʳʭ) ʧʦʯʚ 

ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ʫʜʝʣʴʥʳʡ ʚʝʩ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʨʠʨʦʩʪʝ ʫʨʦʞʘʷ ʩʦʩʪʘʚʣʷʝʪ 40-

50%. ɸ ʥʘ ʤʝʥʝʝ ʧʣʦʜʦʨʦʜʥʳʭ ʞʝʣʪʦʟʝʤʥʦ-ʧʩʝʚʜʦʧʦʜʟʦʣʠʩʪʳʭ ʠ ʩʝʨʦʟʝʤʥʦ-ʣʝʩʥʳʭ ʧʦʯʚʘʭ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 50-55%. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʣʝʥʠʝ ʠʭ ʟʘʧʘʩʦʚ ʚʦ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ [4] ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʣʶʙʦʛʦ 

ʜʝʡʩʪʚʠʷ ʚ ʨʝʥʪʘʙʝʣʴʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʵʢʦʥʦʤʠʢʠ. 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʢʦʥʦʤʥʦʩʪʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪ.ʢ. ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʢ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʦʪ ʢʨʠʪʝʨʠʝʚ ʢ ʧʦʢʘʟʘʪʝʣʷʤ, 

ʥʘʨʷʜʫ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʩʨʘʚʥʠʚʘʪʴ ʟʘʪʨʘʪʳ. ʀʟ 

ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʛʜʝ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʟʘʪʨʘʪʘʤʠ, ʚʦʟʥʠʢʰʠʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʦʮʝʩʩʝ [8].  

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʥʘʨʷʜʫ ʩ 
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ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʦʟʨʘʩʪʘʶʪ ʠ ʟʘʪʨʘʪʳ. ʇʦʵʪʦʤʫ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʦʧʪʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʞʘʝ, 

ʩʦʭʨʘʥʷʪʴ ʠ ʚʳʩʦʢʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʘʩʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

ʇʨʠ ʨʘʩʯʝʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʠ ʫʯʪʝʥʳ ʟʘʪʨʘʪʳ ʥʘ ʫʜʦʙʨʝʥʠʷ, 

ʨʘʩʭʦʜʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʞʘʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʟʘʛʨʫʟʢʫ, ʧʨʠʤʝʥʝʥʠʝ ʠ ʜʨ. 

ɿʘ ʦʩʥʦʚʫ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʷʪʳ ʮʝʥʳ 2016 ʛ. (ʊʘʙʣʠʮʘ). 

 

ʊʘʙʣʠʮʘ. 

ʂʆʃʀʏɽʉʊɺʆ ɺʅɽʉɽʅʅʓʍ ʋɼʆɹʈɽʅʀʁ ʀ 

ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʋʈʆɾɸʗ ʂɸʇʋʉʊʓ  

(2015ï2017 ʛʛ.) 
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%
 

ʂʦʥʪʨʦʣʴ ʙ/ʫ 239,3 7179,0 ð 2917,0 2917,0 4212,0 122,0 ð 144,0 

ʅʘʚʦʟ 20 ʪ/ʛa 

(ʬʦʥ) 
297,7 8931,0 64,0 3277,0 3341,0 5590,0 112,2 1378,0 167,0 

ʌʦʥ+N60P9K60 359,0 10770,0 197,0 3637,0 3834,0 6936,0 106,8 2724,0 181,0 

ʌʦʥ+N90P120K90 430,3 12909,0 246,0 4057,0 4303,0 8606,0 100,0 4394,0 200,0 

ʌʦʥ+N120P90K90 397,0 11910,0 298,0 3877,0 4175,0 7735,0 105,2 3523,0 185,0 

 

ʈʳʥʦʯʥʘʷ ʮʝʥʘ ʧʨʦʜʘʞʠ ʢʘʧʫʩʪʳ 1 ʪ ð 300 ʤʘʥʘʪ ʠʣʠ 1 ʢʛ 0,30 ʤʘʥʘʪ.  

ɿʘʪʨʘʪʳ ʥʘ ʚʥʝʩʝʥʠʷ ʥʘʚʦʟʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʘʧʫʩʪʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʩʦʩʪʘʚʠʣʘ 64,0ï298,0 ʤʘʥ/ʛa, ʨʘʩʭʦʜʳ ʥʘ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʚ 

ʧʝʨʝʨʘʩʯʝʪʝ ʥʘ 1 ʛʘ (ʦʩʝʥʥʷʷ ʚʩʧʘʰʢʘ 40 ʤʘʥʘʪ, ʢʫʣʴʪʠʚʘʮʠʷ 30 ʤʘʥ., ʯʝʨʝʥʢʠ 1 h ʪ. 571 

ʤʘʥʘʪ), ʧʨʦʢʣʘʜʢʘ ʙʦʨʦʟʜ ð 20 ʤʘʥʘʪ, ʦʪʛʨʫʟʢʘ ʩʘʞʝʥʮʝʚ ʚ ʧʦʣʝ ð 200 ʤʘʥʘʪ, ʦʨʦʰʝʥʠʝ ð 

240 ʤʘʥʘʪ, ʦʧʣʘʪʘ ʟʘ ʚʦʜʫ ð 96 ʤʘʥʘʪ, ʨʳʭʣʝʥʠʝ ð 150 ʤʘʥʘʪ, ʢʫʣʴʪʠʚʘʮʠʷ ð 40 ʤʘʥʘʪ, 

ʙʦʨʴʙʘ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ð 100 ʤʘʥʘʪ, ʫʙʦʨʢʘ (ʥʘ ʫʙʦʨʢʫ ʫʨʦʞʘʷ  1 ʪ ʢʘʧʫʩʪʳ ð 30 ʤʘʥʘʪ), 

ʧʦʛʨʫʟʢʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʨʘʟʛʨʫʟʢʘ ð 2917,0ï4057,0 ʤʘʥ/ʛa, ʦʙʱʠʝ ʨʘʩʭʦʜʳ 2917,0ï

4303,0 ʤʘʥ/ʛa.  

ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ ʩ 1 ʛʘ ʩʦʩʪʘʚʠʣʘ 4212,0ï8606,0 ʤʘʥʘʪ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʪ ʢʘʧʫʩʪʳ ð 

100,0ï122,0 ʤʘʥʘʪ, ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʫʜʦʙʨʝʥʠʡ ð 1378,0ï4394,0 ʤʘʥʘʪ/ʛa, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 144,0ï200,0%.  

ʅʘʠʚʳʩʰʘʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʢʘʧʫʩʪʳ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʥʘʚʦʟ 20 ʪ/ʛa 

(ʬʦʥ)+N90P120K90 ð 8606,0 ʤʘʥ./ʛa, ʩʝʙʝʩʪʦʠʤʦʩʪʴ 1 ʪ ð 100,0 ʤʘʥʘʪ, ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ð 4394,0 ʤʘʥʘʪ/ʛa, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 200%. 

ʀʪʘʢ, ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʭ ʧʦʯʚʘʭ ʧʦʜ 

ʢʘʧʫʩʪʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʭʨʘʥʷʝʪ ʢʘʯʝʩʪʚʦ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʥʝʨʥʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʙʣʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʩʘʥʠʪʘʨʥʦïʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ, ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. ʇʨʠʤʝʥʝʥʠʝ 

ʩʦʨʙʝʥʪʦʚ ʠʟ ʢʣʘʩʩʘ ʬʝʨʨʦʮʠʘʥʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

(ʤʦʣʦʢʦ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʥʷʪʳʤ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʪʠʚʘʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ 

ʛʝʢʩʘʮʠʘʥʦʬʝʨʨʘʪʘ (II) ʢʘʣʠʷïʞʝʣʝʟʘ (III) (ʣʘʟʫʨʴ ʞʝʣʝʟʥʘʷ ʤʠʣʦʨʠ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʨʙʝʥʪʦʤ 137Cs ɹʠʬʝʞ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʨʘʜʠʦʮʝʟʠʷ, ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʜʦʡʥʳʭ 

ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʘ ʙʘʟʝ ʉʇʂ çʈʘʙʦʯʠʡè ɻʦʨʜʝʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʝʨʨʠʪʦʨʠʷ 

ʭʦʟʷʡʩʪʚʘ ʧʦʜʚʝʨʛʣʘʩʴ ʨʘʜʠʦʘʢʪʠʚʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʚʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ 

ɸʕʉ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʭʦʟʷʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʧʣʦʪʥʦʩʪʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ 137ʉs ʠ ʙʦʣʴʰʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ 

ʬʝʨʨʦʮʠʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʦʩʪʘʚʝ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 137Cs ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʚ 2ï4 ʨʘʟʘ ʥʘ 15 ʩʫʪʢʠ ʠ ʚ 4ï5 

ʨʘʟ ʥʘ 30 ʩʫʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʠ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ 

ʢʦʨʦʚ, ʢʨʦʤʝ ʜʦʩʪʦʚʝʨʥʦʛʦ ʫʚʝʣʠʯʝʥʠʝ ʞʠʨʥʦʩʪʠ ʤʦʣʦʢʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʢ ʢʦʥʮʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. 

 

Abstract. The problem of livestock production that meets sanitary standards in radioactively 

contaminated territories remains relevant and is of great practical and scientific interest. The use of 

sorbents from the class of ferrocyanides promotes the production of livestock products (milk) that 

comply with accepted hygienic standards. The studies were conducted to evaluate the effectiveness 

of new formulations of feed additives based on potassiumïiron (III) hexacyanoferrate (II) (azure 

iron milori) compared with 137Cs Bifezh sorbent to reduce the content of radiocaesium, on the 

productivity of dairy cows and qualitative milk indicators. The tests were carried out under 

production conditions on the basis of the SEC ñRabochiiò of the Gordeevsky district of the Bryansk 

region. The farm was exposed to radioactive contamination as a result of the Chernobyl accident. 
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Agricultural land of the farm is characterized by relatively high pollution densities at 137ʉs and high 

variability. The use of ferrocine-containing preparations as part of new formulations of modified 

feed additives made it possible to reduce the concentration of 137Cs in cowôs milk by 2ï4 times on 

day 15 and by 4ï5 times on day 30 as compared to the control and did not affect the qualitative 

indicators of cowôs milk, except for a significant increase fat content of milk in all groups of 

animals by the end of the experiment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʮʝʟʠʡ, ʢʦʨʤʦʚʘʷ ʜʦʙʘʚʢʘ, ʬʝʨʨʦʮʠʥ, ɹʠʬʝʞ, ʧʨʝʤʠʢʩ, 

ʧʦʜʩʦʣʥʝʯʥʳʡ ʞʤʳʭ. 

 

Keywords: radioactive cesium, feed additive, ferrocine, Bifezh, premix, sunflower cake. 

 

ʇʨʦʙʣʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʥʘ ʨʘʜʠʦʘʢʪʠʚʥʦ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʦʣʛʦʞʠʚʫʱʠʤʠ 

ʠʟʦʪʦʧʘʤʠ 137Cs ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʨʙʝʥʪʦʚ ʠʟ ʢʣʘʩʩʘ 

ʬʝʨʨʦʮʠʘʥʠʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʠʥʷʪʳʤ ʥʦʨʤʘʪʠʚʘʤ.  

ʉʦʨʙʝʥʪ ʬʝʨʨʦʮʠʥ ʤʘʣʦʪʦʢʩʠʯʝʥ, ʥʝ ʚʩʘʩʳʚʘʝʪʩʷ ʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦï

ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʯʝʣʦʚʝʢʘ ʠ ʞʚʘʯʥʳʭ ʞʠʚʦʪʥʳʭ. ɼʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʢʦʨʤʘ (22ï24 ʯ) ʚ 

ʞʝʣʫʜʢʝ ʞʠʚʦʪʥʳʭ ʠ ʧʝʨʝʞʝʚʳʚʘʥʠʝ ʝʛʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʣʠʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʚʚʝʜʝʥʥʦʛʦ 

ʬʝʨʨʦʮʠʥʘ ʩʦ ʚʩʝʡ ʤʘʩʩʦʡ ʩʲʝʜʝʥʥʦʛʦ ʢʦʨʤʘ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. ʉʚʷʟʘʥʥʳʡ ʮʝʟʠʡ, ʥʝ 

ʚʩʘʩʳʚʘʷʩʴ, ʧʨʦʭʦʜʠʪ ʪʨʘʥʟʠʪʦʤ ʯʝʨʝʟ ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʳʡ ʪʨʘʢʪ ʠ ʚʳʚʦʜʠʪʩʷ ʩ ʢʘʣʦʤ. 

ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ 

ʩʦʜʝʨʞʘʱʠʭ ʩʦʨʙʝʥʪ ʠ ʧʨʝʤʠʢʩ ʚ ʨʘʮʠʦʥʝ ʞʠʚʦʪʥʳʭ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʦʨʙʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʦʚ, ʪʘʢ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʤʠʢʩʘ ʟʘ ʩʯʝʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʦʨʙʮʠʠ 

ʬʝʨʨʦʮʠʥʦʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʝʤʠʢʩʝ [1].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʧʳʪʘʥʠʡ ʙʳʣʦ: 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʥʘ ʦʩʥʦʚʝ 

ʛʝʢʩʘʮʠʘʥʦʬʝʨʨʘʪʘ (II) ʢʘʣʠʷïʞʝʣʝʟʘ (III) (ʣʘʟʫʨʴ ʞʝʣʝʟʥʘʷ ʤʠʣʦʨʠ) ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʜʦʡʥʳʭ ʢʦʨʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʙʝʥʪʦʤ 137Cs ɹʠʬʝʞ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʠʪ ʚ ʦʪʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʧʦʩʪʫʧʣʝʥʠʷ 137Cs ʚ ʧʨʦʜʫʢʮʠʶ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʠ ʫʩʣʦʚʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ ʚ ʚʠʜʝ ʢʦʨʤʦʚʦʛʦ ʧʨʝʤʠʢʩʘ [2]. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʇʨʦʚʝʜʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʢʦʨʤʦʚʳʭ 

ʜʦʙʘʚʦʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʌɻɹʅʋ ɺʅʀʀʈɸʕ, ʊʋ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʘ ʦʩʥʦʚʝ 

ʛʝʢʩʘʮʠʘʥʦʬʝʨʨʘʪʘ (II) ʢʘʣʠʷïʞʝʣʝʟʘ (III) ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʮʝʟʠʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʙʘʟʝ ʉʇʂ çʈʘʙʦʯʠʡè 

ɻʦʨʜʝʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʳʤ ʜʦʟʦʦʙʨʘʟʫʶʱʠʤ ʨʘʜʠʦʥʫʢʣʠʜʦʤ ʷʚʣʷʝʪʩʷ 
137Cs. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʭʦʟʷʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʧʣʦʪʥʦʩʪʷʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ 137ʉs ʠ ʙʦʣʴʰʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ. ʇʣʦʪʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʩʝʥʦʢʦʩʦʚ ʠ ʧʘʩʪʙʠʱ ʙʦʣʝʝ 555 ʢɹʢ/ʤ2.  
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ɺ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʨʘʮʠʦʥ ʂʈʉ ʚʥʦʩʠʪ ʪʨʘʚʦʩʪʦʡ ʧʘʩʪʙʠʱ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ 137Cs ʠ ʚ ʤʦʣʦʢʝ, ʠ ʚ ʤʷʩʝ ʚ ʩʨʝʜʥʝʤ ʚ 2,0ï2,5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʩʪʦʡʣʦʚʦʛʦ ʨʝʞʠʤʘ ʩʦʜʝʨʞʘʥʠʷ ʞʠʚʦʪʥʳʭ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʢʘʟʘʥʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʟʥʘʯʝʥʠʷ 

ʩʨʝʜʥʝʡ ʫʜʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 137Cs ʚ ʤʦʣʦʢʝ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʪʨʤʝʨ, ʜʦʩʪʠʛʘʣʠ 200 ɹʢ/ʣ ʠ 

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʪʦʙʨʘʥʥʳʭ ʧʨʦʙ ʤʦʣʦʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʘʪʠʚʫ ʉʘʥʇʠʅ ʧʦ ʜʘʥʥʦʤʫ 

ʨʘʜʠʦʥʫʢʣʠʜʫ [3]. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʉʇʂ çʈʘʙʦʯʠʡè ʩʫʱʝʩʪʚʫʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʘ ʟʘʱʠʪʥʳʭ ʠ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ: 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ð 130 ʛʦʣʦʚ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʛʨʫʧʧʳ ʧʦ 

ʧʨʠʥʮʠʧʫ ʘʥʘʣʦʛʦʚ ʠ ʙʳʣʠ ʨʘʟʙʠʪʳ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ (ʧʦ 28ï36 ʛʦʣʦʚ ʚ ʢʘʞʜʦʡ): 

ï1 ʛʨʫʧʧʘ (ʢʦʥʪʨʦʣʴ) ʝʞʝʜʥʝʚʥʦ ʩ ʦʩʥʦʚʥʳʤ ʨʘʮʠʦʥʦʤ (ʆʈ) ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʣʫʯʘʣʘ 

0,5 ʢʛ ʢʦʤʙʠʢʦʨʤʘ;  

ï2 ʛʨʫʧʧʘ ð ʆʈ + 0,5 ʢʛ ʢʦʤʙʠʢʦʨʤʘ + 0,2 ʢʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʧʦ 1 ʨʝʮʝʧʪʫʨʝ (ʣʘʟʫʨʴ 

ʞʝʣʝʟʥʘʷ ʤʠʣʦʨʠ + ʧʨʝʤʠʢʩ ʇʂʂ 60-1); 

ï3 ʛʨʫʧʧʘ ð ʆʈ + 0,5 ʢʛ ʢʦʤʙʠʢʦʨʤʘ + 0,06 ʢʛ ʧʨʝʧʘʨʘʪʘ ɹʠʬʝʞ; 

ï4 ʛʨʫʧʧʘ ð ʆʈ + 0,5 ʢʛ ʢʦʤʙʠʢʦʨʤʘ + 0,3 ʢʛ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʧʦ 2 ʨʝʮʝʧʪʫʨʝ (ʣʘʟʫʨʴ 

ʞʝʣʝʟʥʘʷ ʤʠʣʦʨʠ + ʧʦʜʩʦʣʥʝʯʥʳʡ ʞʤʳʭ). 

 

ʉʨʦʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʢʦʨʤʦʚ ʠ ʤʦʣʦʢʘ ʥʘ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʶ 137Cs: 0, 15, 30, 45-ʝ 

ʩʫʪʢʠ. ʅʘ ʪʝ ʞʝ ʩʨʦʢʠ ʦʪʙʦʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʧʦʨʪʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ çʂʣʝʚʝʨ-1ʄè (ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ, ʙʝʣʢʘ, 

ʩʫʭʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʦʩʪʘʪʢʘ (ʉʆʄʆ) ʠ ʧʣʦʪʥʦʩʪʠ).  

ɸʥʘʣʠʟ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʪʪʝʩʪʦʚʘʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʧʦ ʘʪʪʝʩʪʦʚʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ. 

ʉʦʜʝʨʞʘʥʠʝ 137Cs ʚ ʤʦʣʦʢʝ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʡ ʛʘʤʤʘ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʝ ɻɸʄʄɸ-1ʇ ʩ Ge ʜʝʪʝʢʪʦʨʦʤ, ʦʰʠʙʢʘ ʩʯʝʪʘ 10ï25%. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʦʣʦʢʘ ʢʦʨʦʚ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ʤʦʣʦʢʘ çʂʣʝʚʝʨ-2è. ɼʘʥʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Microsoft Excel 2003. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ 

ɺ ʨʘʮʠʦʥ ʚʢʣʶʯʘʣʠ ʩʝʥʦ ʨʘʟʥʦʪʨʘʚʥʦʝ, ʩʝʥʘʞ, ʟʝʨʥʦʬʫʨʘʞ, ʢʦʨʤʦʚʘʷ ʩʦʣʴ ʠ ʭʚʦʡʥʘʷ 

ʚʝʪʢʘ. ʇʦʣʥʦʮʝʥʥʦʩʪʴ ʢʦʨʤʣʝʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʨʘʮʠʦʥʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʞʠʚʦʪʥʳʭ. ɺ 

ʧʦʣʥʦʮʝʥʥʳʭ ʨʘʮʠʦʥʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʛʨʫʙʳʤʠ, ʩʦʯʥʳʤʠ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʤʠ ʢʦʨʤʘʤʠ [4]. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʬʝʨʨʦʮʠʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʌʉʇ) 

ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ [2]. 

ʉʦʜʝʨʞʘʥʠʝ 137Cs ʚ ʩʫʪʦʯʥʦʤ ʨʘʮʠʦʥʝ ʢʦʨʦʚ ʉʇʂ çʈʘʙʦʯʠʡè ɻʦʨʜʝʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ 4136 ɹʢ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 1, ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʨʦʮʠʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʣʘʟʫʨʴ 

ʞʝʣʝʟʥʘʷ ʤʠʣʦʨʠ) ʚ ʩʦʩʪʘʚʝ ʥʦʚʦʡ ʨʝʮʝʧʪʫʨʳ ʢʦʨʤʦʚʦʡ ʜʦʙʘʚʢʠ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ 137Cs ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʚ 2ï4 ʨʘʟʘ ʥʘ 15 ʩʫʪʢʠ ʠ ʚ 4ï5 ʨʘʟ ʥʘ 30 ʩʫʪʢʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ [3]. 
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ʈʠʩʫʥʦʢ 1. ʉʦʜʝʨʞʘʥʠʝ 137Cs ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ. 

 

ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʚ ʤʦʣʦʢʝ 

ʢʦʨʦʚ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʚ ʨʘʮʠʦʥʝ, 

ʪʘʢ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʨʨʦʮʠʥʘ. ʆʙʱʫʶ ʜʠʥʘʤʠʢʫ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʬʫʥʢʮʠʝʡ 

 

ʉt=C50+(ʉ0īʉ50) Ĭ (a Ĭ exp(ī0,693 Ĭ t/2)+(1īa) Ĭ exp(ī0,693 Ĭ t/16)), 

 

ʛʜʝ: ʉt ð ʩʦʜʝʨʞʘʥʠʝ 
137Cs ʚ ʤʦʣʦʢʝ; C50 ð ʩʦʜʝʨʞʘʥʠʝ 

137Cs ʚ ʤʦʣʦʢʝ ʥʘ 50 ʩʫʪʢʠ; ʉ0 

ð ʩʦʜʝʨʞʘʥʠʝ 137Cs ʚ ʤʦʣʦʢʝ ʜʦ ʵʢʩʧʝʨʠʤʝʥʪʘ; ʘ ð ʜʦʣʷ ʚ ʩʥʠʞʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʚ 

ʤʦʣʦʢʝ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʨʨʦʮʠʥʘ; t ð ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʩʫʪʢʠ; 2 ʠ 16 ð 

ʧʝʨʠʦʜʳ ʧʦʣʫʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʚ ʤʦʣʦʢʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʨʠʤʝʥʝʥʠʝʤ ʬʝʨʨʦʮʠʥʘ 

ʠ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʚ ʨʘʮʠʦʥʝ.  

 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʩʦʜʝʨʞʘʥʠʷ 137Cs ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ 137Cs ʚ ʤʦʣʦʢʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʤʝʥʝʥʠʝʤ 

ʬʝʨʨʦʮʠʥʘ ʥʘ 80% ʜʣʷ 2 ʛʨʫʧʧʳ, 95% ʜʣʷ 3 ʛʨʫʧʧʳ ʠ ʥʘ 100% ʜʣʷ 4 ʛʨʫʧʧʳ. 

ʂ 45 ʩʫʪʢʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʝʨʨʦʮʠʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩʥʠʟʠʣʘʩʴ 

ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʠ 137Cs ʨʘʮʠʦʥʘ ʞʠʚʦʪʥʳʭ (ʈʠʩʫʥʦʢ 2).  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʨʦʮʠʥʩʦʜʝʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʝ ʧʦʚʣʠʷʣʦ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ ʢʦʨʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʞʠʨʥʦʩʪʠ 

ʤʦʣʦʢʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʞʠʚʦʪʥʳʭ ʢ ʢʦʥʮʫ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʞʠʚʦʪʥʳʭ (ʩʥʠʞʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢ ʢʦʥʮʫ ʣʘʢʪʘʮʠʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʨʦʮʠʥʩʦʜʝʨʞʘʱʠʭ ʧʨʝʧʘʨʘʪʦʚ (ʣʘʟʫʨʴ ʞʝʣʝʟʥʘʷ 

ʤʠʣʦʨʠ) ʚ ʩʦʩʪʘʚʝ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ 137Cs 

ʚ ʤʦʣʦʢʝ ʢʦʨʦʚ ʚ 2ï4 ʨʘʟʘ ʥʘ 15 ʩʫʪʢʠ ʠ ʚ 4ï5 ʨʘʟ ʥʘ 30 ʩʫʪʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. 

ʅʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʠ ʢʦʨʤʦʚʳʭ ʜʦʙʘʚʦʢ ʦʪʤʝʯʝʥʘ ʜʣʷ ʨʝʮʝʧʪʫʨʳ 2 (ʩʤʝʩʠ 

ʬʝʨʨʦʮʠʥʘ (ʣʘʟʫʨʴ ʞʝʣʝʟʥʘʷ ʤʠʣʦʨʠ) ʠ ʧʦʜʩʦʣʥʝʯʥʦʛʦ ʞʤʳʭʘ), ʢʘʢ ʧʦ ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ 
137Cs ʚ ʤʦʣʦʢʝ, ʪʘʢ ʠ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ. 

 

0

10

20

30

40

50

60

0 5 10 15 20 25 30 35 40 45 50 55

ʩʫʪʢʠ

Cs-137, ɹʢ/ʣ ʂʦʥʪʨʦʣ2ɹ ʛʨʫʧʧʘ3 ʛʨʫʧʧʘ4 ʛʨʫʧʧʘ

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 222  

 

 
 

ʈʠʩʫʥʦʢ 2. ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʣʦʢʘ ʢʦʨʦʚ ʚ ʢʦʥʮʝ ʠʩʧʳʪʘʥʠʡ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʨʝʤʠʢʩʘ ʥʘ ʬʦʥʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʘʮʠʦʥʘ ʧʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʦʚ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 15%. ɼʦʙʘʚʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʨʝʤʠʢʩʘ ʠ 

ʬʝʨʨʦʮʠʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʮʠʦʥ ʂʈʉ ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʨʙʝʥʪʘ ʚ ʦʪʥʦʰʝʥʠʠ 
137Cs. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 137Cs ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʨʦʮʠʥʘ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʚʤʝʱʘʪʴ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʧʨʝʤʠʢʩʦʚ ʚ ʨʘʮʠʦʥ ʞʠʚʦʪʥʳʭ. 
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DETERMINATION OF SELENIUM CONTENT AND ANTAGONIST ELEMENTS 

IN MILK AND MILK PROCESSED PRODUCTS 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʠ ʵʣʝʤʝʥʪʦʚïʘʥʪʘʛʦʥʠʩʪʦʚ (Cu, As, 

Zn, Cd, Pb) ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʠ ʧʨʦʜʫʢʪʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ (ʪʚʦʨʦʛ ʠ  ʩʣʠʚʢʠ) ʚ ʨʘʟʥʳʝ 

ʩʝʟʦʥʳ ʛʦʜʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʣʝʥʘ ʠ ʵʣʝʤʝʥʪʦʚïʘʥʪʘʛʦʥʠʩʪʦʚ ʚ 

ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʩʦʜʝʨʞʠʪʩʷ ʣʝʪʦʤ (ʚ ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚï

ʘʥʪʘʛʦʥʠʩʪʦʚ ʚ ʧʨʦʜʫʢʪʘʭ ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʣʦʢʘ (ʩʣʠʚʢʠ ʠ ʪʚʦʨʦʛ) ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʠʭ 

ʩʦʜʝʨʞʘʥʠʶ ʚ ʤʦʣʦʢʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʠ ʠʟʛʦʪʦʚʣʝʥʳ. ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚïʘʥʪʘʛʦʥʠʩʪʦʚ ʚ 

ʪʚʦʨʦʛʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʣʠʚʢʘʭ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʵʣʝʤʝʥʪʳ 

ʩʚʷʟʘʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʙʝʣʢʦʚʦʡ ʯʘʩʪʴʶ ʤʦʣʦʢʘ. 

 

Abstract. The content of selenium and antagonist elements (Cu, As, Zn, Cd, Pb) in natural 

milk and products of its processing (cottage cheese and cream) in different seasons of the year is 

determined. It is noted that the greatest amount of selenium and antagonist elements in natural milk 

is contained in the summer (in the pasture period). The concentration of antagonist elements in milk 

processing products (cream and curd) is proportional to their content in the milk from which they 

are made. The content of antagonist elements in curd is much higher than in cream. This indicates 

that the elements are mainly associated with the protein part of milk. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʳ ʤʦʣʦʢʘ, ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʩʝʣʝʥ, ʮʠʥʢ, ʤʝʜʴ, ʢʘʜʤʠʡ, 

ʩʚʠʥʝʮ, ʤʳʰʴʷʢ. 

 

Keywords: milk samples, milk products, selenium, zinc, copper, cadmium, lead, arsenic. 

 

ʉʝʣʝʥ ʦʪʥʦʩʠʪʩʷ ʢ ʙʠʦʬʠʣʘʤ, ʪʦ ʝʩʪʴ ʢ ʯʠʩʣʫ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚ ʤʠʢʨʦʜʦʟʘʭ 

ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʣʶʙʦʤ ʦʨʛʘʥʠʟʤʝ ʚ ʩʦʩʪʘʚʝ ʩʝʣʝʥʦʧʨʦʪʝʠʥʦʚ [1]. ʉʝʣʝʥ 

ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʦʣʝʝ ʪʨʠʜʮʘʪʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ; ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʥ ʦʙʣʘʜʘʝʪ ʪʦʢʩʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʚ ʥʠʟʢʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʞʝ ʜʝʬʠʮʠʪʝʥ [2]. ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʩʝʣʝʥʘ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ [3]. 
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ʋʩʚʦʝʥʠʝ ʩʝʣʝʥʘ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʝʤʫ ʵʣʝʤʝʥʪʦʚ. ʈʷʜ 

ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʪʘʶʪ ʚ ʨʦʣʠ ʘʥʪʘʛʦʥʠʩʪʦʚ. ʀʭ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ  ʚ 

ʦʛʨʘʥʠʯʝʥʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʉ ʪʘʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʵʣʝʤʝʥʪʳ Cu, As, Zn, Cd, Pb ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Se ʚʳʩʪʫʧʘʶʪ ʢʘʢ 

ʘʥʪʘʛʦʥʠʩʪʳ [4ï9].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʠ ʵʣʝʤʝʥʪʦʚ-

ʘʥʪʘʛʦʥʠʩʪʦʚ (Cu, As, Zn, Cd, Pb) ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʠ ʚ ʧʨʦʜʫʢʪʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ 

(ʪʚʦʨʦʛ, ʩʣʠʚʢʠ).  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʥʘʪʫʨʘʣʴʥʦʝ ʤʦʣʦʢʦ ʦʪ ʢʦʨʦʚ ʜʚʫʭ ʢʦʣʭʦʟʦʚ 

ɸʫʨʛʘʟʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ (ʈʠʩʫʥʢʠ 1ï2)  ʠ ʧʨʦʜʫʢʪʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ. 
 

 
 

ʈʠʩʫʥʦʢ 1. ʌʦʪʦ ʤʝʩʪʥʦʩʪʠ ʩʦ ʩʧʫʪʥʠʢʘ ʢʦʣʭʦʟʘ 1. 
 

 
 

ʈʠʩʫʥʦʢ 2. ʌʦʪʦ ʤʝʩʪʥʦʩʪʠ ʩʦ ʩʧʫʪʥʠʢʘ ʢʦʣʭʦʟʘ 2. 

 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʠ ʚ ʧʨʦʜʫʢʪʘʭ ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʠ (ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, ʪʚʦʨʦʛ, ʩʣʠʚʢʠ); 
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2. ʀʩʩʣʝʜʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʘʥʪʘʛʦʥʠʩʪʦʚ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʠ ʚ 

ʧʨʦʜʫʢʪʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ (ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, ʪʚʦʨʦʛ, ʩʣʠʚʢʠ).  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʙʳ ʤʦʣʦʢʘ ʦʪʙʠʨʘʣʠ ʚ ʩʝʨʝʜʠʥʝ ʢʘʞʜʦʛʦ ʩʝʟʦʥʘ (ʷʥʚʘʨʴ, ʘʧʨʝʣʴ, ʠʶʣʴ, ʦʢʪʷʙʨʴ) 

ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʦʪʙʦʨʘ ʧʨʦʙ . ʆʪʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʪʚʦʨʦʛʘ ʠ ʩʣʠʚʦʢ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʥʘ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ, ʮʠʥʢʘ, ʤʝʜʠ, ʢʘʜʤʠʷ, ʩʚʠʥʮʘ ʠ ʤʳʰʴʷʢʘ ʚ 

ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʠ ʧʨʦʜʫʢʪʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ (ʪʚʦʨʦʛ, ʩʣʠʚʢʠ), ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʝ çʂɺɸʅʊ-Z.ʕʊɸè ʩ 

ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʦʡ ʘʪʦʤʠʟʘʮʠʝʡ ʚ ʛʨʘʬʠʪʦʚʦʡ ʧʝʯʠ. ʇʦʜʛʦʪʦʚʢʘ  ʧʨʦʙ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 31671 (1ï3). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ 

ɺ ʊʘʙʣʠʮʘʭ 1ï4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʝʥʘ ʠ ʝʛʦ ʘʥʪʘʛʦʥʠʩʪʦʚ ʚ 

ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ɸʫʨʛʘʟʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʚ ʧʨʦʜʫʢʪʘʭ ʝʝ ʧʝʨʝʨʘʙʦʪʢʠ ð ʚ ʮʝʣʴʥʦʤ 

ʤʦʣʦʢʝ, ʪʚʦʨʦʛʝ ʠ ʚ ʩʣʠʚʢʘʭ. 
 

ʊʘʙʣʠʮʘ 1. 

ʉʆɼɽʈɾɸʅʀɽ ʉɽʃɽʅɸ ʀ ʕʃɽʄɽʅʊʆɺ-ɸʅʊɸɻʆʅʀʉʊʆɺ  

ɺ ʅɸʊʋʈɸʃʔʅʆʄ ʄʆʃʆʂɽ ʀ ʇʈʆɼʋʂʊɸʍ ɽɻʆ ʇɽʈɽʈɸɹʆʊʂʀ (ʚʝʩʥʘ), ʤʢʛ/ʢʛ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ Se Zn Cu Cd Pb As 

ʂʦʣʭʦʟ 1 4,2°0,005 22,3°0,005 8,1°0,040 0,6°0,044 7,6°0,040 10,0°0,009 

ʂʦʣʭʦʟ 2 3,7°0,075 24,1°0,005 7,7°0,065 0,8°0,037 5,3°0,075 10,7°0,040 

ʇʘʩʪʝʨʠʟʦʚʘʥʥʦʝ 

(ʮʝʣʴʥʦʝ) ʤʦʣʦʢʦ 
2,9°0,040 20,9°0,005 8,1°0,002 0,5°0,030 6,3°0,077 9,1°0,044 

ʊʚʦʨʦʛ 2,5°0,003 21,7°0,076 8,0°0,005 0,6°0,05 6,9°0,095 9,2°0,035 

ʉʣʠʚʢʠ 1,9°0,050 19,9°0,035 7,2°0,015 0,5°0,015 5,7°0,005 8,9°0,035 
 

ʊʘʙʣʠʮʘ 2. 

ʉʆɼɽʈɾɸʅʀɽ ʉɽʃɽʅɸ ʀ ʕʃɽʄɽʅʊʆɺ-ɸʅʊɸɻʆʅʀʉʊʆɺ 

ɺ ʅɸʊʋʈɸʃʔʅʆʄ ʄʆʃʆʂɽ ʀ ʇʈʆɼʋʂʊɸʍ ɽɻʆ ʇɽʈɽʈɸɹʆʊʂʀ (ʣʝʪʦ), ʤʢʛ/ʢʛ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ Se Zn Cu Cd Pb As 

ʂʦʣʭʦʟ 1 8,3°0,024 27,3°0,037 6,5°0,021 0,7°0,069 5,4°0,084 11,7°0,007 

ʂʦʣʭʦʟ 2 8,9°0,023 23,1°0,007 9,5°0,062 0,9°0,046 8,6°0,022 13,1°0,072 

ʇʘʩʪʝʨʠʟʦʚʘʥʥʦʝ 

(ʮʝʣʴʥʦʝ) ʤʦʣʦʢʦ 
5,9°0,078 21,0°0,031 9,8°0,62 0,4°0,24 3,5°0,019 10,1°0,008 

ʊʚʦʨʦʛ 6,0°0,021 25,9°0,006 7,8°0,004 0,7°0,044 7,6°0,040 10,0°0,013 

ʉʣʠʚʢʠ 5,8°0,042 23,3°0,003 6,2°0,002 0,6°0,003 4,3°0,005 9,1°0,009 
 

ʊʘʙʣʠʮʘ 3. 

ʉʆɼɽʈɾɸʅʀɽ ʉɽʃɽʅɸ ʀ ʕʃɽʄɽʅʊʆɺ-ɸʅʊɸɻʆʅʀʉʊʆɺ  

ɺ ʅɸʊʋʈɸʃʔʅʆʄ ʄʆʃʆʂɽ ʀ ʇʈʆɼʋʂʊɸʍ ɽɻʆ ʇɽʈɽʈɸɹʆʊʂʀ (ʦʩʝʥʴ), ʤʢʛ/ʢʛ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ Se Zn Cu Cd Pb As 

ʂʦʣʭʦʟ 1 3,7°0,047 19,1°0,047 6,6°0,040 0,7°0,001 8,0°0,005 9,7°0,036 

ʂʦʣʭʦʟ 2 3,9°0,005 19,7°0,065 8,5°0,032 0,6°0,033 6,4°0,045 8,9°0,001 

ʇʘʩʪʝʨʠʟʦʚʘʥʥʦʝ 

(ʮʝʣʴʥʦʝ) ʤʦʣʦʢʦ 
2,6°0,003 19,1°0,005 7,1°0,045 0,6°0,087 7,0°0,040 7,8°0,035 

ʊʚʦʨʦʛ 3,6°0,001 19,1°0,005 7,2°0,005 0,6°0,039 7,2°0,001 8,1°0,035 

ʉʣʠʚʢʠ 2,5°0,045 17,0°0,035 6,1°0,010 0,5°0,087 6,9°0,085 7,0°0,007 
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ʊʘʙʣʠʮʘ 4. 

ʉʆɼɽʈɾɸʅʀɽ ʉɽʃɽʅɸ ʀ ʕʃɽʄɽʅʊʆɺ-ɸʅʊɸɻʆʅʀʉʊʆɺ 

ɺ ʅɸʊʋʈɸʃʔʅʆʄ ʄʆʃʆʂɽ ʀ ʇʈʆɼʋʂʊɸʍ ɽɻʆ ʇɽʈɽʈɸɹʆʊʂʀ (ʟʠʤʘ), ʤʢʛ/ʢʛ 
 

ʅʘʠʤʝʥʦʚʘʥʠʝ Se Zn Cu Cd Pb As 

ʂʦʣʭʦʟ 1 5,1°0,046 21,1°0,005 7,1°0,035 0,4°0,004 5,3°0,035 7,3°0,005 

ʂʦʣʭʦʟ 2 5,9°0,047 20,1°0,017 6,7°0,044 0,5°0,035 4,3°0,005 6,7°0,076 

ʇʘʩʪʝʨʠʟʦʚʘʥʥʦʝ 

(ʮʝʣʴʥʦʝ) ʤʦʣʦʢʦ 
3,7°0,047 19,8°0,035 6,2°0,001 0,5°0,005 3,9°0,005 6,2°0,006 

ʊʚʦʨʦʛ 4,9°0,065 19,0°0,008 6,2°0,030 0,4°0,090 4,9°0,001 7,1°0,001 

ʉʣʠʚʢʠ 3,7°0,005 18,9°0,067 6,0°0,040 0,3°0,075 3,7°0,044 6,8°0,037 

 

ʀʟ ʊʘʙʣʠʮ ʚʠʜʥʦ, ʯʪʦ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚʳʰʝ, ʯʝʤ ʚ ʧʨʦʜʫʢʪʘʭ 

ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ. ʊʘʢ, ʚ ʩʨʝʜʥʝʤ, ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʮʝʣʴʥʦʤ ʤʦʣʦʢʝ, ʠ ʚ 1,5 ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʚ ʩʣʠʚʢʘʭ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʦʪʤʝʯʘʝʪʩʷ ʣʝʪʦʤ (ʚ ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ). ɺ 

ʩʪʦʡʣʦʚʳʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚʳʰʝ, ʯʝʤ ʦʩʝʥʴʶ ʠ ʚʝʩʥʦʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʪʚʦʨʦʛʝ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʝ ʞʝ, ʢʘʢ 

ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʩʚʷʟʘʥʳ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʩ ʙʝʣʢʦʚʦʡ ʯʘʩʪʴʶ ʤʦʣʦʢʘ. ʉʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʠ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʣʠʚʢʘʭ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ. 

 

ɺʳʚʦʜʳ  

ʆʧʨʝʜʝʣʝʥʦ ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʦʪ ʢʦʨʦʚ ʜʚʫʭ ʭʦʟʷʡʩʪʚ 

ɸʫʨʛʘʟʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʚ ʧʨʦʜʫʢʪʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ (ʮʝʣʴʥʦʝ 

ʤʦʣʦʢʦ, ʪʚʦʨʦʛ, ʩʣʠʚʢʠ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʚ ʩʨʝʜʥʝʤ 

ʚʳʰʝ, ʯʝʤ ʚ ʧʨʦʜʫʢʪʘʭ ʧʝʨʝʨʘʙʦʪʢʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʝʣʝʥʘ ʦʪʤʝʯʘʝʪʩʷ ʣʝʪʦʤ (ʚ 

ʧʘʩʪʙʠʱʥʳʡ ʧʝʨʠʦʜ). 

ʀʩʩʣʝʜʦʚʘʥʦ ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ-ʘʥʪʘʛʦʥʠʩʪʦʚ (Cu, As, Zn, Cd, Pb) ʚ 

ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ ʦʪ ʢʦʨʦʚ ʜʚʫʭ ʭʦʟʷʡʩʪʚ ɸʫʨʛʘʟʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 

ʠ ʚ ʧʨʦʜʫʢʪʘʭ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ (ʮʝʣʴʥʦʝ ʤʦʣʦʢʦ, ʪʚʦʨʦʛ, ʩʣʠʚʢʠ). ʉʦʜʝʨʞʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʪʚʦʨʦʛʝ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʝ ʞʝ, ʢʘʢ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʤʦʣʦʢʝ; ʩʦʜʝʨʞʘʥʠʝ 

ʠʩʩʣʝʜʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʣʠʚʢʘʭ ʥʠʞʝ.  
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ʵʣʝʤʝʥʪʦʚ. ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʤʝʪʦʜʦʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʜʘʚʣʝʥʠʠ.  

 

Sources: 

(1). GOST 26809.1-2014 Moloko i molochnaya produktsiya. Pravila priemki, metody otbora i 

podgotovka prob k analizu. Chast' 1. Moloko, molochnye, molochnye sostavnye i 

molokosoderzhashchie produkty (s Popravkoi). 
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ISSUES OF HARMONIZATION OF ORGANIC AGRICULTURE  

AND PLANT PROTECTION FROM HARMFUL INSECTS  

 

ÉAbdullayeva S., Ph.D., Scientific-Research Institute of the Economy of Agriculture, 

Tashkent, Uzbekistan, bekandijon@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʜʝʬʠʮʠʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʳʜʚʠʛʘʶʪ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʝʰʝʥʠʶ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʘʤ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʭʠʤʠʯʝʩʢʠʤ 

ʤʝʪʦʜʘʤ ʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʚʝʜʝʥʠʷ 

ʘʚʪʦʨʦʚ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʧʦ ʵʢʦʣʦʛʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ. 

 

Abstract. Problems associated with the growing shortage of natural resources and 

the relevance of the development of organic agriculture are revealed, as well as put forward 

proposals for solving these problems. Data on statistical and analytical sources are given. 

The information on biological and chemical methods of agricultural land cultivation in Uzbekistan 

was used. The information of authors from different countries on the greening of agricultural 

production is used. In conclusion, it is concluded that in the future, the development of organic 

agriculture should become one of the most important areas of agricultural policy. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʘʥʩ, ʟʝʤʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ, ʟʘʛʨʷʟʥʝʥʠʝ, ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ, ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʭʣʦʧʯʘʪʥʠʢ.   

 

Keywords: organic agriculture, ecological balance, land resources, pollution, plant protection, 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʣʘʥʝʪʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʥʘ 

ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ  ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʠʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʷʜʦʚʠʪʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʧʦ ʙʦʨʴʙʝ ʩ ʙʦʣʝʟʥʷʤʠ ʠ 

ʚʨʝʜʠʪʝʣʷʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʫʛʦʜʴʷʤʠ, ʩʢʦʪʦʤ, 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʠʨʦʤ, ʠʩʪʦʯʥʠʢʘʤʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʛʨʦʟʫ ʜʣʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ [1]. 
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ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ, ʩʦʢʨʘʱʘʝʪʩʷ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʭʣʦʧʯʘʪʥʠʢʘ, ʢ 2018 ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 1108,2 ʪʳʩ 

ʛʝʢʪʘʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1472,3 ʪʳʩ ʛʝʢʪʘʨʦʚ ʚ 2005 ʛʦʜʫ, ʠʣʠ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 75,3 

ʧʨʦʮʝʥʪʦʚ. ʆʜʥʘʢʦ ʭʣʦʧʢʦʚʳʡ ʩʝʢʪʦʨ, ʢʦʪʦʨʳʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ (1/3) 

ʦʪ ʦʙʱʝʡ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ, ʙʦʣʴʰʝ ʯʝʤ ʣʶʙʘʷ ʜʨʫʛʘʷ ʦʪʨʘʩʣʴ, ʠʩʧʦʣʴʟʫʝʪ ʤʠʥʝʨʘʣʴʥʳʝ 

ʫʜʦʙʨʝʥʠʷ, ʚʨʝʜʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʤʝʞʜʫʨʷʜʴʝ ʭʣʦʧʯʘʪʥʠʢʘ ʚ 2ï3 ʨʘʟʘ ʙʦʣʴʰʝ  ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʚʪʦʨʥʳʭ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʯʝʥʴ ʚʘʞʥʘ  ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ ʧʦʯʚʳ [2]. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʨʠʥʠʤʘʶʪʩʷ 

ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʝʚʦʦʙʦʨʦʪʘ ʚ ʭʣʦʧʢʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʠʩʪʝʤʝ ʙʦʨʴʙʳ 

ʩ ʥʘʩʝʢʦʤʳʤʠ ʥʘ ʭʣʦʧʢʦʚʳʭ ʧʦʣʷʭ ʚʦʧʨʦʩ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʦʯʝʥʴ ʘʢʪʫʘʣʝʥ, ʧʦʩʢʦʣʴʢʫ ʟʘ 

ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ ʪʨʝʙʫʝʪʩʷ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʨʝʩʫʨʩʳ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʠʷ (ʠʣʠ ʥʝ ʩʥʠʞʝʥʠʷ) ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ ʭʣʦʧʯʘʪʥʠʢʘ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʨ ʧʦ ʙʦʨʴʙʝ ʩ ʥʘʩʝʢʦʤʳʤʠ-ʚʨʝʜʠʪʝʣʷʤʠ ʚ 

ʭʣʦʧʢʦʚʦʜʩʪʚʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: çʘʙʩʦʣʶʪʥʦʝ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè ʠ çʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʵʢʦʥʦʤʠʠ 

ʨʝʩʫʨʩʦʚ ʥʝ ʩʣʝʜʫʝʪ ʫʧʫʩʢʘʪʴ ʠʟ ʚʠʜʫ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʫʪʝʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʳ, ʚʦʜʦʝʤʦʚ ʠ ʘʪʤʦʩʬʝʨʳ. 

 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʙʦʨʴʙʝ ʩ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʝ. ʅʘʧʨʠʤʝʨ, ʟʘʪʨʘʪʳ ʤʦʞʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘ ʩʯʝʪ 

ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʢʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ 

ʭʣʦʧʢʦʚʳʭ ʧʦʣʷʭ. ʆʜʥʘʢʦ ʙʦʣʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʝʝ ʪʦʢʩʠʯʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʤʝʩʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʤʝʩʪʦ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʙʦʨʴʙʳ ʩ ʚʨʝʜʠʪʝʣʷʤʠ ʚʤʝʩʪʦ ð ʭʠʤʠʯʝʩʢʦʛʦ [3]. 

ʀʣʠ, ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʫʨʦʞʘʡ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʨʝʟʤʝʨʥʦ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʢʘʪʦʚ, 

ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʙʦʨʴʙʝ ʩ ʚʨʝʜʠʪʝʣʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʙʦʨʴʙʳ ʩ 

ʚʨʝʜʠʪʝʣʷʤʠ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ.  ʆʜʥʘʢʦ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʦʪʝʨʠ, ʚʳʟʚʘʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʧʦʯʚʳ, ʚʦʟʜʫʭʘ, ʚʦʜʦʝʤʦʚ), 

ʣʦʞʘʪʩʷ ʥʘ ʧʣʝʯʠ ʚʩʝʭ ʯʣʝʥʦʚ ʦʙʱʝʩʪʚʘ, ʘ ʥʝ ʪʦʣʴʢʦ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʭʦʪʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʦʟʚʦʣʷʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʵʢʦʥʦʤʠʪʴ 

ʨʝʩʫʨʩʳ, ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɸʥʘʣʠʟ ʤʘʩʰʪʘʙʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʚ 2007ï2017 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ 2017 ʛ. ʧʣʦʱʘʜʴ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2007 ʛ, ʦʜʥʘʢʦ 

ʫʨʦʞʘʡʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 24,8 ʮ/ʛʘ ʜʦ 26,7 ʮ/ʛʘ, ʘ ʧʦ ʟʝʨʥʦʚʳʤ ʢʫʣʴʪʫʨʘʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʣʩʷ ʩ 35,4 ʮ/ʛʘ ʜʦ 45,3 ʮ/ʛʘ (ʊʘʙʣʠʮʘ). 

ɺ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʦʙʲʝʤ ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʣʦʱʘʜʝʡ ʭʣʦʧʯʘʪʥʠʢʘ 

ʫʚʝʣʠʯʠʣʩʷ ʚ 2017 ʛ. ʥʘ 8,6% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2007 ʛ., ʘ ʚ ʟʝʨʥʦʚʦʜʩʪʚʝ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 19%.  

ɺ ʭʣʦʧʢʦʚʦʜʩʪʚʝ ʜʦʣʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʦʙʨʘʙʦʪʘʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʫʚʝʣʠʯʠʣʘʩʴ ʩ 66,2% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚ 2007 ʛ. ʜʦ 81,3% ʚ 2017 ʛ. ʠʣʠ ʥʘ 15,1 ʧʫʥʢʪ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʟʝʨʥʦʚʦʜʩʪʚʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠʚ 45,2% ʠ 65,2%, ʫʚʝʣʠʯʠʣʩʷ ʥʘ 

20 ʧʫʥʢʪʦʚ. 
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ʊʘʙʣʠʮʘ. 

ɸʅɸʃʀɿ ʄɸʉʐʊɸɹʆɺ ɹʀʆʃʆɻʀʏɽʉʂʆɻʆ ʀ ʍʀʄʀʏɽʉʂʆɻʆ ʄɽʊʆɼʆɺ ʆɹʈɸɹʆʊʂʀ 

ʍʃʆʇʏɸʊʅʀʂɸ ʀ ɿɽʈʅʆɺʓʍ ʂʋʃʔʊʋʈ ʇʆ ʈɽʉʇʋɹʃʀʂɽ 

 

ʇʦʢʘʟʘʪʝʣʠ 
ɻʦʜʳ 2017 ʛ. ʧʦ 

ʦʪʥʦʰʝʥʠʶ 

ʢ 2007 ʛ, % 
2007 2009 2011 2013 2015 2017 

ʂʦʣʠʯʝʩʪʚʦ ʙʠʦʣʘʙʦʨʘʪʦʨʠʡ, ʰʪ. 770 790 800 810 855 873 113,4 

ʇʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʭʣʦʧʯʘʪʥʠʢʘ, 

ʪʳʩ. ʛʘ 
1376,8 1342,5 1322,1 1316,3 1315.6 1216,9 95,2 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ  24,8 24,4 25,8 26,3 26,5 26,7 107,7 

ʇʣʦʱʘʜʴ, ʦʙʨʘʙʦʪʘʥʥʘʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʪʳʩ. ʛʘ 
911,4 883,4 950,6 947,7 986,7 989,4 108,6 

ʋʜʝʣʴʥʳʡ ʚʝʩ, % 
66,2 65,8 71,9 72,0 75,0 81,3 

15,1 

ʧʫʥʢʪʦʚ 

ʇʣʦʱʘʜʴ, ʦʙʨʘʙʦʪʘʥʥʘʷ 

ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʪʳʩ. ʛʘ 
720,1 746,4 794,6 747,7 656,5 631,6 87,7 

ʋʜʝʣʴʥʳʡ ʚʝʩ, % 52,3 55,6 60,1 56,8 49,9 51,9 0,4 ʧʫʥʢʪʦʚ 

ʇʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʪʳʩ. ʛʘ 
1223,5 1312,6 1323,4 1317,7 1440.1 1456,2 119,0 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 35,4 38,4 39,4 44,4 43.5 45.3 127,9 

ʇʣʦʱʘʜʴ, ʦʙʨʘʙʦʪʘʥʥʘʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʪʳʩ. ʛʘ 
433,2 504,4 521,4 585,1 924,5 949,4 2,2 

ʋʜʝʣʴʥʳʡ ʚʝʩ, % 45,2 49,1 61,2 63,9 64,2 65.2 20 ʧʫʥʢʪʦʚ 

ʇʣʦʱʘʜʴ, ʦʙʨʘʙʦʪʘʥʥʘʷ 

ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʪʳʩ. ʛʘ 
674,1 737,7 698,7 640,4 661,0 613,1 90,9 

ʋʜʝʣʴʥʳʡ ʚʝʩ, % 55,1 56,2 52,8 48,6 45,9 42,1 13 ʧʫʥʢʪʦʚ 

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʭʣʦʧʢʦʚʦʜʩʪʚʘ ʠ ʚ ʪʦʞʝ ʚʨʝʤʷ ʧʦʩʪʝʧʝʥʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʧʨʠʥʮʠʧʦʚ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ:  

ïʧʦʩʨʝʜʩʪʚʦʤ ʨʝʛʫʣʷʨʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʩʪʦʷʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ 

ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʘʥʷʪʳʭ ʥʘ ʦʩʥʦʚʝ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ, ʫʩʚʦʝʥʠʝ ʨʘʙʦʪʥʠʢʘʤʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ ʧʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʪʚʝʯʘʶʱʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

ïʥʘʣʘʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʞʠʨʦʚʦʢ (ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʞʠʨʦʚʦʢ) 

ʚ ʧʝʨʝʜʦʚʳʭ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ (ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʧʝʨʝʜʦʚʦʛʦ ʦʧʳʪʘ), ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʨʘʙʦʪʥʠʢʦʚ, ʥʘʥʷʪʳʭ ʥʘ ʦʩʥʦʚʝ ʪʨʫʜʦʚʳʭ ʜʦʛʦʚʦʨʦʚ; 

ïʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ (ʧʦʩʪʦʷʥʥʳʭ ʠ ʩʝʟʦʥʥʳʭ), ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʧʘʢʝʪʘ 

(ʚʳʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʙʝʩʧʣʘʪʥʦʛʦ ʦʙʝʜʘ, 

ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ) ʜʣʷ ʚʩʝʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʥʘ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʢʫʣʴʪʫʨ (ʭʣʦʧʯʘʪʥʠʢʘ ʠ ʟʝʨʥʘ) ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ 

(ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ) ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʥʘʨʫʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʘʛʨʦʙʠʦʮʝʥʦʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʮʝʣʴʶ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʠʩʪʦʯʥʠʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʢʘʢ: 

ïʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, ʠʥʪʝʥʩʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ, ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʧʦʩʝʚʦʚ ʙʦʙʦʚʳʭ, 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʚʦʟʘ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʦʤ 

ʦʙʦʛʘʱʝʥʠʷ ʘʟʦʪʦʤ; 

ïɻ ʨʦʟʠʷ ʧʦʯʚ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʩʤʳʚ ʦʩʪʘʪʢʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

ïʫʭʫʜʰʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʨʝʜʠʪʝʣʝʡ ʧʘʪʦʛʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʥʘʩʝʢʦʤʳʭ-

ʚʨʝʜʠʪʝʣʝʡ, ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʠʩʢʣʶʯʘʶʱʝʡ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʚʳʨʘʱʠʚʘʥʠʷ ʤʘʣʦʯʠʩʣʝʥʥʦʡ ʦʩʥʦʚʥʦʡ ʢʫʣʴʪʫʨʳ; 

ïʢʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʚ ʧʦʛʦʥʝ ʟʘ ʧʨʠʙʳʣʴʶ, ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʠ ʩʢʦʪʘ ʟʘ ʩʯʝʪ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʝ ʥʘʠʙʦʣʴʰʠʡ ʥʘʥʦʩʠʤʳʡ ʫʱʝʨʙ 

ʭʣʦʧʯʘʪʥʠʢʫ ʩʚʷʟʘʥ ʩʦ ʩʨʦʢʘʤʠ ʠ ʢʘʯʝʩʪʚʦʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʨʘʞʝʥʠʝ 55ï60% ʧʦʣʝʚʳʭ ʢʦʥʪʫʨʦʚ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘʩʝʢʦʤʳʤʠ ʟʘʚʠʩʠʪ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ ʢʨʦʤʦʢ ʧʦʣʷ ʠ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʩʦʨʥʷʢʘʤʠ, ʥʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʨʝʞʠʚʘʥʠʷ 

ʭʣʦʧʯʘʪʥʠʢʘ, ʨʘʟʨʘʩʪʘʥʠʷ ʭʣʦʧʯʘʪʥʠʢʘ ʦʪ ʯʨʝʟʤʝʨʥʳʭ ʧʦʣʠʚʦʚ, ʥʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʯʝʢʘʥʢʠ ʠʣʠ 

ʥʝ ʧʨʦʚʝʜʝʥʠʷ ʯʝʢʘʥʢʠ. 

ʌʘʢʪʠʯʝʩʢʠ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʥʘʩʝʢʦʤʳʤʠ ʩʯʠʪʘʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜ, ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʦʩʥʦʚʫ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʙʫʜʫʱʝʤ. ʆʩʦʙʝʥʥʦ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʪʤʝʯʝʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ [3]. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʨʴʙʘ ʩ ʚʨʝʜʥʳʤʠ ʥʘʩʝʢʦʤʳʤʠ, ʚʭʦʜʠʪ ʚ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʨʷʜʫ ʩ ʦʩʥʦʚʥʳʤʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʫʭʦʜʦʤ 

ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ, ʤʘʣʦʟʘʪʨʘʪʥʳ ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ [4]. ɺʘʞʥʦ, ʯʪʦ ʧʨʦʩʪʦʪʘ ʨʘʙʦʯʝʛʦ 

ʧʦʨʷʜʢʘ ʧʨʠ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʠʩʧʦʣʥʠʪʝʣʷ ʦʪʜʝʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʩʣʦʞʥʦʡ 

ʪʝʭʥʠʢʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʙʫʜʫʱʝʤ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʦʣʞʥʦ ʩʪʘʪʴ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ 179 ʩʪʨʘʥʘʭ. ʇʣʦʱʘʜʴ, ʚʳʜʝʣʝʥʥʘʷ ʧʦʜ ʦʨʛʘʥʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʟʘ 2000-

2015 ʛʦʜʳ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 15 ʜʦ 50,9 ʤʠʣʣʠʦʥʦʚ ʛʝʢʪʘʨ. ɿʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʤʠʨʦʚʦʡ 

ʨʳʥʦʢ ʦʨʛʘʥʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʫʚʝʣʠʯʠʣʩʷ ʚ 4,6 ʨʘʟʘ, ʠ ʩʦʩʪʘʚʠʣ ʚ 2015 ʛʦʜʫ 81,6 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ ʉʐɸ, ʢ 2020 ʛʦʜʫ ʦʞʠʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ 200 ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ʉʐɸ [1] 

(ʨʠʩʫʥʦʢ 1). 

ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʝʞʝʛʦʜʥʳʡ ʨʦʩʪ ʨʳʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 15% ʦʙʫʩʣʦʚʣʝʥ ʧʦʚʳʰʝʥʥʳʤ ʚʥʠʤʘʥʠʝʤ, ʫʜʝʣʷʝʤʳʤ ʨʘʟʚʠʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʷʜ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ 

ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʍʦʪʷ ʤʥʦʛʠʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʝʛʦ ʦʩʥʦʚʥʘʷ ʩʠʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʨʝʘʣʴʥʦʛʦ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ (ʚʥʫʪʨʝʥʥʠʭ ʠ 

ʚʥʝʰʥʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ), ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʚ 

ʟʜʦʨʦʚʦʡ ʧʠʱʝ [6]. 

ɺʦ-ʚʪʦʨʳʭ, ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʦʪʦʚʥʦʩʪʴʶ 

ʩʦʦʙʱʝʩʪʚʘ ʫʯʠʪʳʚʘʪʴ ʩʦʣʠʜʘʨʥʦʩʪʴ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʳ, ʨʘʩʪʝʥʠʡ, ʩʢʦʪʘ, 

ʧʪʠʮʳ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ [7]. 
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ʈʠʩʫʥʦʢ. ʇʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʤʠʨʝ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ (https://soz.bio/organicheskoe-prirodnoe-zemledelie/). 

 

ɺ-ʪʨʝʪʴʠʭ, ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ (ʯʘʩʪʦ ʠʟʤʝʨʷʝʤʦʛʦ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ) 

ʚʩʣʝʜʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʜʦʨʦʚʦʤʫ 

ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʦʤʫ ʧʠʪʘʥʠʶ ʠ ʧʦʚʳʰʘʝʪ ʤʝʜʠʮʠʥʩʢʫʶ ʢʫʣʴʪʫʨʫ [8ï9].  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʭʦʪʷ ʩʫʱʝʩʪʚʫʶʪ ʦʙʲʝʢʪʠʚʥʳʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʩʪʨʘʥʝ, ʵʪʦʪ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩ 

ʫʯʝʪʦʤ ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʠ ʦʧʳʪʘ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. 
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ʛʦʜʳ
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʦʙʣʫʯʝʥʠʷ ʢʘʢʘʦïʧʦʨʦʰʢʘ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ (ɔ-ʠʟʣʫʯʝʥʠʝ ʠ ʫʩʢʦʨʝʥʥʳʝ ʵʣʝʢʪʨʦʥʳ) ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʂʄɸʌɸʥʄ), 

ʜʨʦʞʞʝʡ ʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ɼʦʟʳ 12 ʢɻʨ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʣʝʩʥʝʚʳʭ 

ʛʨʠʙʦʚ ʠ ʂʄɸʌɸʥʄ ʚ ʢʘʢʘʦ ʧʦʨʦʰʢʝ ʜʦ ʫʨʦʚʥʝʡ ʥʠʞʝ ʪʨʝʙʫʝʤʳʭ ʉʘʥʇʠʅ 2.3.2.1078-01. ʅʘ 

ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʣʫʯʝʥʥʳʭ ʠ ʠʩʭʦʜʥʳʭ ʧʨʦʙʘʭ ʢʘʢʘʦ-ʧʦʨʦʰʢʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʣʠʷʥʠʠ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʝʛʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʤʠʢʨʦʙʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʢʘʦïʧʦʨʦʰʦʢ ʙʝʟ ʧʦʪʝʨʠ 

ʧʦʣʝʟʥʳʭ ʢʘʯʝʩʪʚ. 

 

Abstract. The effect of cocoa powder exposure to irradiation by various types of ionizing 

radiation on the amount of mesophilic aerobic and facultative anaerobic microorganisms, yeast and 

molds was studied. Doses of 12 kGy is found to be enough for reducing amount of mesophilic 

aerobic and facultative anaerobic microorganisms, yeast and molds below normative documentsô 

limits. The activity of flavonoids in irradiated and control samples of cocoa powder was also 

evaluated via spectrophotometric analysis. A conclusion about the possibility of implementing 
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ionizing radiation for reducing amount of mesophilic aerobic and facultative anaerobic 

microorganisms, yeast and molds in cocoa powder without the loss of quality was made. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʳ, ʬʣʘʚʦʥʦʠʜʳ, ʢʘʢʘʦ-ʧʦʨʦʰʦʢ. 

 

Keywords: spectrophotometric analysis, ionizing radiation, antioxidants, flavonoids, cocoa 

powder. 

 

ɺʚʝʜʝʥʠʝ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʦ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʧʦʩʚʷʱʝʥʥʳʭ 

ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʜʦʟ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʥʳʭ, ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ  ʩʚʦʡʩʪʚʘʭ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʙʣʫʯʝʥʠʝʤ ʧʨʦʜʫʢʪʦʚ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʦ [1]. 

ʇʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʆʜʥʠʤ ʠʟ ʰʠʨʦʢʦ ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʢʘʢʘʦïʧʦʨʦʰʦʢ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʚʢʫʩʦʚʘʷ 

ʠ ʘʨʦʤʘʪʠʯʝʩʢʘʷ ʜʦʙʘʚʢʘ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ, ʤʦʣʦʯʥʦʡ ʠ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʷʭ. ɽʛʦ 

ʧʨʦʠʟʚʦʜʷʪ ʠʟ ʧʦʙʦʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪʞʠʤʘ ʤʘʩʣʘ ʠʟ ʢʘʢʘʦ ʙʦʙʦʚ ð ʞʤʳʭʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʝʯʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩʣʘ ʚ ʧʦʨʦʰʢʝ ʨʘʟʣʠʯʘʶʪ ʞʠʨʥʦʝ ʢʘʢʘʦ, ʧʦʣʫʞʠʨʥʦʝ ʠ 

ʦʙʝʟʞʠʨʝʥʥʦʝ ʢʘʢʘʦ (ʤʝʥʴʰʝ 14% ʤʘʩʣʘ). ʇʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʧʦʨʦʰʢʘ ʠʟ 

ʢʘʢʘʦ ʙʦʙʦʚ ʘʥʘʣʦʛʠʯʝʥ ʤʥʦʛʦʩʪʘʜʠʡʥʦʡ ʩʭʝʤʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʙʳʯʥʦʛʦ ʢʘʢʘʦ-ʧʦʨʦʰʢʘ. 

ɽʜʠʥʩʪʚʝʥʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʣʫʞʠʪ ʢʦʥʪʨʦʣʴ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʣʘ ʥʘ ʩʪʘʜʠʠ 

ʦʪʞʠʤʘ. ɽʛʦ ʩʦʭʨʘʥʷʶʪ ʥʘ ʦʪʤʝʪʢʝ ʜʦ 0,14 ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʧʨʦʜʫʢʪʘ. ʇʦʩʣʝ ʯʝʛʦ, 

ʦʙʝʟʞʠʨʝʥʥʳʡ ʞʤʳʭ ʢʘʢʘʦ ʙʦʙʦʚ ʚʳʩʫʰʠʚʘʶʪ ʦʢʦʣʦ ʩʝʤʠ ʩʫʪʦʢ ʠ ʪʱʘʪʝʣʴʥʦ ʠʟʤʝʣʴʯʘʶʪ ʥʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʣʴʥʠʮʘʭ. ɺ ʢʦʥʮʝ ʧʦʣʫʯʘʶʪ ʦʙʝʟʞʠʨʝʥʥʳʡ ʢʘʢʘʦïʧʦʨʦʰʦʢ, ʢʦʪʦʨʳʡ ʬʘʩʫʶʪ 

ʚ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʫʶ ʪʘʨʫ ʨʘʟʥʦʛʦ ʦʙʲʝʤʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʢʘʢʘʦï

ʧʦʨʦʰʢʘ ʢʘʢʘʦ ʙʦʙʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, 

ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʩʝʤʝʥʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʠ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [2ï3]. 

ʆʙʝʟʞʠʨʝʥʥr ʡ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʛʣʘʟʫʨʝʡ, 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʪʦʨʳʭ ʥʝ ʩʦʚʤʝʩʪʠʤʳ ʩ ʢʘʢʘʦ ʤʘʩʣʦʤ. ɽʛʦ 

ʜʦʙʘʚʣʝʥʠʝ ʚ ʨʝʮʝʧʪʫʨʫ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʜʘʪʴ ʰʦʢʦʣʘʜʥʳʡ ʘʨʦʤʘʪ ʠ ʚʢʫʩ ʢʦʥʜʠʪʝʨʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʠ ʙʝʟ ʦʧʘʩʝʥʠʷ ʫʧʦʪʨʝʙʣʷʪʴ ʝʝ ʣʶʜʷʤ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ. 

ʅʘʪʫʨʘʣʴʥʳʡ ʧʦʨʦʰʦʢ ʢʘʢʘʦ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʚʠʪʘʤʠʥʳ ɺ1, ɺ6, ɺ9, ɽ, ʈʈ, ʘ ʪʘʢʞʝ ʜʦʬʘʤʠʥ ʠ ʪʝʦʙʨʦʤʠʥ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʚ ʢʘʢʘʦïʧʦʨʦʰʢʝ ʩʦʜʝʨʞʠʪʩʷ ʨʷʜ 

ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʠʤʝʥʥʦ, ʢʘʣʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ ʠ ʬʦʩʬʦʨ. ɼʨʫʛʠʤ ʥʝ ʤʝʥʝʝ 

ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʢʘʢʘʦ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. ʊʝʤʘ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʯʘʩʪʠʮ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʧʨʠʚʣʝʢʘʝʪ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʚʩʝ ʚ ʙʦʣʴʰʝ 

ʟʘʠʥʪʝʨʝʩʦʚʳʚʘʝʪ ʰʠʨʦʢʫʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ. ʇʠʱʘ, ʢʦʪʦʨʫʶ ʤʳ ʧʦʪʨʝʙʣʷʝʤ, ʠ ʩʦʩʪʦʷʥʠʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ. ɸʥʪʠʦʢʩʠʜʘʥʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʪʝʢʘʥʠʷ ʩʚʦʙʦʜʥʦ-
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ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʷ ʥʘ ʝʛʦ ʩʦʩʪʦʷʥʠʝ, ʧʦʵʪʦʤʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ [4].  

ʆʜʥʠʤʠ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʢʣʝʪʢʠ ʷʚʣʷʶʪʩʷ 

ʌʣʘʚʦʥʦʠʜʳ. ʕʪʦ ʩʦʝʜʠʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ 

ʧʦʣʠʬʝʥʦʣʦʚ. ʆʥʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚʦ ʤʥʦʞʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʩʪʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʵʪʠʭ ʢʣʶʯʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʷ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢʠʭ ʢʘʢ ʜʝʡʩʪʚʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʘ, 

ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʩʪʨʝʩʩ, ʟʘʱʠʪʘ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʠʥʬʝʢʮʠʡ ʠ ʧʘʨʘʟʠʪʦʚ. ɽʱʝ ʦʜʥʘ ʟʥʘʯʠʤʘʷ ʬʫʥʢʮʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ð ɻ ʪʦ ʫʯʘʩʪʠʝ ʠʭ ʚ ʟʘʱʠʪʝ 

ʨʘʩʪʝʥʠʡ ʦʪ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʙʣʘʛʦʜʘʨʷ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ [5]. 

ɺ ʩʚʷʟʠ ʩ ʚʘʞʥʦʩʪʴʶ ʨʦʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʟʘʱʠʪʝ ʦʨʛʘʥʠʟʤʘ ʦʪ ʜʝʡʩʪʚʠʷ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʣʫʯʝʥʥʳʭ 

ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ 

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʂʄɸʌɸʥʄ), ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʠ ʜʨʦʞʞʝʡ ʚ ʢʘʢʘʦ-ʧʦʨʦʰʢʝ ʠ 

ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʙʣʫʯʝʥʠʷ ʢʘʢʘʦ-ʧʦʨʦʰʢʘ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢʘʦ-ʧʦʨʦʰʦʢ ʧʦʜʚʝʨʛʘʣʠ ʜʝʡʩʪʚʠʶ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ 

ʥʘ ɔ-ʫʩʪʘʥʦʚʢʝ ɻʋʈ-120 ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʜʠʦʣʦʛʠʠ ʠ 

ʘʛʨʦʵʢʦʣʦʛʠʠ ʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʫʩʢʦʨʠʪʝʣʝ ʋʕʃʈï10-15-ʉ-60-1 ʆʆʆ çʊʝʢʣʝʦʨè, ʜʦʟʘʤʠ 

4 ʢɻʨ; 6 ʢɻʨ; 8 ʢɻʨ; 10 ʢɻʨ; 12 ʢɻʨ. ʈʝʞʠʤʳ ʦʙʣʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. 

ʈɽɾʀʄʓ ʆɹʃʋʏɽʅʀʗ ʆɹʈɸɿʎʆɺ 

 

ʀʩʪʦʯʥʠʢ ɔ-1 ɔ-2 ʝ-1 ʝ-2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 1850 ʢɻʨ/ʯ 300 ʢɻʨ/ʯ 12 ʢɺʪ 6 ʢɺʪ 

  

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʦʙʨʘʟʮʦʚ ʢʘʢʘʦïʧʦʨʦʰʢʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʦ ʦʙʣʫʯʝʥʠʷ ʠ 

ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ. ʇʦʩʝʚʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 48 ʯ ʧʨʠ 30 Áʉ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʠʟʚʦʜʠʣʠ ʧʦʜʩʯʝʪ ʚʩʝʭ ʚʠʜʠʤʳʭ ʢʦʣʦʥʠʡ.  

ʕʢʩʪʨʘʢʮʠʶ ʬʣʘʚʦʥʦʠʜʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ 70% ʩʧʠʨʪʘ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʚ 

ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 60 Áʉ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʷ ʙʳʣ ʚʳʙʨʘʥ ʨʘʩʪʚʦʨ AlCl3. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ ʢʚʝʨʮʝʪʠʥʘ.  

ʇʦʩʣʝ ʵʢʩʪʨʘʢʮʠʠ ʧʦ ʦʪʨʘʙʦʪʘʥʥʦʡ ʨʘʥʝʝ ʤʝʪʦʜʠʢʝ [6] ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʣʘʚʦʥʦʠʜʦʚ ʚ 

ʢʘʢʘʦ-ʧʦʨʦʰʢʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʫʨʘʚʥʝʥʠʶ ʉ=D/0,05 ʧʦʣʫʯʝʥʥʦʤʫ ʧʨʠ ʧʦʤʦʱʠ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʧʦ ʢʚʝʨʮʝʪʠʥʫ; ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʩʯʠʪʳʚʘʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʣʫʯʝʥʥʦʡ ʧʨʦʙʝ ʧʦ ʤʘʩʩʝ. ɼʣʷ ʧʝʨʝʩʯʝʪʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ:  
 

W(%) = 
ᶻ ᶻ ᶻ

ᶻ ᶻ
, 

 

ʛʜʝ W(%) ð ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʚʝʨʮʝʪʠʥʘ ʚ ʤʢʛ/ʤʣ, V1 ð ʦʙʱʠʡ ʦʙʲʝʤ 

ʵʢʩʪʨʘʢʪʘ, V2 ð ʦʙʲʝʤ ʨʘʟʚʝʜʝʥʠʷ, V3 ð ʦʙʲʝʤ ʵʢʩʪʨʘʢʪʘ, ʚʟʷʪʳʡ ʜʣʷ ʘʥʘʣʠʟʘ, m1 ð ʤʘʩʩʘ 

ʵʢʩʪʨʘʢʪʘ, ʚʟʷʪʦʛʦ ʜʣʷ ʘʥʘʣʠʟʘ, 106 ð ʧʝʨʝʩʯʝʪ ʤʢʛ ʚ ʛ ʠ 100 ʧʝʨʝʩʯʝʪ ʜʦʣʝʡ ʚ %. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsoft 

Excel. ʆʰʠʙʢʘ ʩʨʝʜʥʝʛʦ ʥʝ ʧʨʝʚʳʰʘʣʘ 8%.  

ʅʘ ʈʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʜʦʟʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ  ʟʥʘʯʝʥʠʡ ʂʄɸʌɸʥʄ ʧʨʠ 

ʜʚʫʭ ʨʘʟʥʳʭ ʪʠʧʘʭ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ  ʚʠʜʥʦ, ʯʪʦ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʢʘʢʘʦ-ʧʦʨʦʰʢʘ ʩʥʠʞʘʣʘʩʴ, ʠ ʧʨʠ 

ʜʦʟʝ 12 ʢɻʨ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦʣʥʘʷ ʩʪʝʨʠʣʠʟʘʮʠʷ ʧʨʦʜʫʢʪʘ. ɺ ʚʘʨʠʘʥʪʝ ʩ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝʤ 

ʧʦʣʥʦʡ ʠʥʘʢʪʠʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʥʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʛʨʘʬʠʢ, ʦʙʘ 

ʦʙʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ  ʉʘʥʇʠʅ 2.3.2.1078-01. 

 
 

ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʂʄɸʌɸʥʄ ʚ ʢʘʢʘʦ-ʧʦʨʦʰʢʝ. 

 

ʅʘ ʈʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʣʠʷʥʠʶ ʪʝʭ ʞʝ ʪʠʧʦʚ ʦʙʣʫʯʝʥʠʷ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝ ʦʢʘʟʘʣʦʩʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʥʥʳʤ. ɺ ʮʝʣʦʤ ʠʟ ʜʠʘʛʨʘʤʤʳ ʚʠʜʥʦ, ʯʪʦ ʜʦʟʳ ʧʦʨʷʜʢʘ 6 ʢɻʨ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʥʘʯʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʭ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʚ ʢʘʢʘʦ-

ʧʦʨʦʰʢʝ. 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʣʫʯʝʥʠʝ ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʢʘʢʘʦïʧʦʨʦʰʢʝ (ʈʠʩʫʥʦʢ 3). ɺ ʩʣʫʯʘʝ ʩ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʝʤ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʞʝ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 
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ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʨʦʙʘʭ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʚʣʠʷʥʠʶ ʦʙʣʫʯʝʥʠʷ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʡ, ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʦʙʣʫʯʝʥʠʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ [7]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʝʩʪʴ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʨʪʠʥʘ, ʘʥʘʣʦʛʠʯʥʘʷ ʧʦʣʫʯʝʥʥʦʡ ʥʘʤʠ ʧʨʠ ʛʘʤʤʘ-ʦʙʣʫʯʝʥʠʠ, ʪ. ʝ. ʫʩʠʣʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʚ ʦʙʣʫʯʝʥʥʳʭ ʧʨʦʙʘʭ [8]. 
 

 
 

ʈʠʩʫʥʦʢ 3. ɺʣʠʷʥʠʝ ʛʘʤʤʘ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʘʥʦʠʜʦʚ ʚ ʢʘʢʘʦ-

ʧʦʨʦʰʢʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʛʘʤʤʘ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʤʠʢʨʦʙʥʦʡ 

ʥʘʛʨʫʟʢʠ ʢʘʢʘʦ-ʧʦʨʦʰʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʨʤʘʤʠ ʉʘʥʇʠʅʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʨʦʢʠ ʝʛʦ ʭʨʘʥʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʷ ʝʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʢʘʯʝʩʪʚʘ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Polovka M., Brezov§ V., Ġimko P. EPR spectroscopy II: A tool to characterize the gamma 

irradiated foods // Journal of Food and Nutrition Research. 2007. 

2. ʇʠʤʝʥʦʚ ɽ. ʇ., ʇʘʚʣʦʚ ɸ. ʅ., ɺʘʩʠʣʴʝʚʘ ʅ. ɸ., ʄʦʨʦʟʦʚʘ ɸ. ʀ. ʀʟʤʝʥʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʘʢʘʦ-ʧʦʨʦʰʢʝ ʧʨʠ ʛʘʤʤʘ ʦʙʣʫʯʝʥʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤ 

ʭʨʘʥʝʥʠʠ // ʄʠʨ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. 2018. ˉ1. ʉ. 8-10. 

3. ʇʦʣʷʢʦʚʘ ʉ. ʇ., ʉʢʦʢʘʥ ʃ. ɽ., ɸʢʩʝʥʦʚʘ ʃ. ʄ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʤʠʢʨʦʙʠʦʪʳ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʘʢʘʦ-ʧʨʦʜʫʢʪʦʚ ʠ ʚʣʠʷʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʠʠ // ɺʝʩʪʥʠʢ ʈʦʩʩʠʡʩʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʥʘʫʢʠ. 2015. ˉ6. ʉ. 66-68. 

4. ʍʘʩʘʥʦʚ ɺ. ɺ., ʈʳʞʦʚʘ ɻ. ʃ., ʄʘʣʴʮʝʚʘ ɽ. ɺ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ // 

ʍʠʤʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 2004. ˉ3. ʉ. 63-75.  

5. ʊʘʨʘʭʦʚʩʢʠʡ ʖ. ʉ., ʂʠʤ ʖ. ɸ., ɸʙʜʨʘʩʠʣʦʚ ɹ. ʉ., ʄʫʟʘʬʘʨʦʚ ɽ. ʅ. ʌʣʘʚʦʥʦʠʜʳ: 

ʙʠʦʭʠʤʠʷ, ʙʠʦʬʠʟʠʢʘ, ʤʝʜʠʮʠʥʘ. ʇʫʱʠʥʦ: Sʫnchrobook. 2013. 310 ʩ. 

6. ʉʘʨʫʭʘʥʦʚ ɸ. ɺ., ʄʦʨʦʟʦʚʘ ɸ. ʀ., ɺʘʩʠʣʴʝʚʘ ʅ. ɸ., ʂʨʳʣʝʥʢʠʥ ɼ. ɺ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʦʙʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ // ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ10. ʉ. 32-39. 

https://doi.org/10.33619/2414-2948/47/04 

7. Suhaj M., R§cov§ J., Polovka M., Brezov§ V. Effect of gamma-irradiation on antioxidant 

activity of black pepper (Piper nigrum L.) // Food Chemistry. 2006. ˉ97. P. 696-704. 

0

0,005

0,01

0,015

0,02

0,025

0,03

0,035

ʂʦʥʪʨʦʣ 4ɹ 6 8 10 12

%
 
ʩ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʷ
 
ʧ
ʦ
 
ʤ
ʘ
ʩ
ʩ
ʝ

ɼʦʟʘ, ʢɻʨ

ɔ-1

ɔ-2

ʝ-1

ʝ-2

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 241  

 

8. Polovka M., Brezov§ V., Ġimko P. EPR spectroscopy II: A tool to characterize the gamma 

irradiated foods // Journal of Food and Nutrition Research. 2007. 

 

References: 

1. Polovka, M., Brezova, V., Ġimko, P. (2007). EPR spectroscopy II: A tool to characterize the 

gamma irradiated foods. Journal of Food and Nutrition Research.  

2. Pimenov, E. P., Pavlov, A. N., Vasileva, N. A., & Morozova, A. I. (2018). Izmenenie 

chislennosti mikroorganizmov v kakao-poroshke pri gamma obluchenii i posleduyuschem hranenii. 

Mir sovremennoi nauki, (1), 8-10. (in Russian). 

3. Polyakova, S. P., Skokan, L. E., & Aksenova, L. M. (2015). Identifikaciya mikrobioty 

konditerskih izdelii s dobavleniem kakao-produktov i vliyanie mikroorganizmov na organoleptich 

eskie harakteristiki produkcii. Vestnik Rossiiskoi selôskohozyaistvennoi nauki, (6), 66-68. (in 

Russian). 

4. Hasanov, V. V., Ryzhova, G. L., & Maltseva, E. V. (2004). Metody issledovaniya 

antioksidantov. Himiya rastitelônogo syrôya, (3), 63-75. (in Russian). 

5. Tarakhovskii, Yu. S., Kim, Yu. A., Abdrasilov, B. S., & Muzafarov, E. N. (2013). 

Flavonoidy: biokhimiya, biofizika, meditsina. Pushchino. (in Russian). 

6. Sarukhanov, A., Morozova, A., Vasilyeva, N., & Krylenkin, D. (2019). Flavonoidôs Content 

Determination in Irradiated Samples via Spectrophotometric Analysis. Bulletin of Science and 

Practice, 5(10), 32-39. https://doi.org/10.33619/2414-2948/47/04 (in Russian). 

7. Suhaj, M., R§cov§, J., Polovka, M., & Brezov§, V. (2006). Effect of ɔ-irradiation on 

antioxidant activity of black pepper (Piper nigrum L.). Food Chemistry, 97(4), 696-704. 

https://doi.org/10.1016/j.foodchem.2005.05.048 

8. Polovka, M., Brezova, V., & Ġimko, P. (2007). EPR spectroscopy II: A tool to characterize 

the gamma irradiated foods. Journal of Food and Nutrition Research. 

 

 

ʈʘʙʦʪʘ ʧʦʩʪʫʧʠʣʘ 

ʚ ʨʝʜʘʢʮʠʶ 20.10.2019 ʛ. 

 ʇʨʠʥʷʪʘ ʢ ʧʫʙʣʠʢʘʮʠʠ 

25.10.2019 ʛ. 

________________________________________________________________________________ 

 

 

ʉʩʳʣʢʘ ʜʣ ̫ʮʠʪʠʨʦʚʘʥʠʷ: 

ʉʘʨʫʭʘʥʦʚ ɸ. ɺ., ʄʦʨʦʟʦʚʘ ɸ. ʀ., ɺʘʩʠʣʴʝʚʘ ʅ. ɸ., ʂʨʳʣʝʥʢʠʥ ɼ. ɺ. ɺʣʠʷʥʠʝ 

ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʝʤʝʥʝʥʥʦʩʪʴ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʘʢʘʦ-ʧʦʨʦʰʢʘ // 

ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. 2019. ʊ. 5. ˉ11. ʉ. 236-241. https://doi.org/10.33619/2414-

2948/48/26 

 

Cite as (APA): 

Sarukhanov, A., Morozova, A., Vasilyeva, N., & Krylenkin, D. (2019). Effect of Varying 

Intensity of Ionizing ɔ- and Electronic Radiation on the Microbiological Contamination and 

Antioxidant Activity of Cocoa Powder. Bulletin of Science and Practice, 5(11), 236-241. 

https://doi.org/10.33619/2414-2948/48/26 (in Russian). 
  

http://www.bulletennauki.com/


ɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ / Bulletin of Science and Practice 

https://www.bulletennauki.com 

ʊ. 5. ˉ11. 2019 

DOI: 10.33619/2414-2948/48 

 

 

 242  

 

ʋɼʂ 541.3: 621.89 https://doi.org/10.33619/2414-2948/48/27 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʊʈʀɹʆʊɽʍʅʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ  

ʂʆʄʇʆɿʀʎʀʆʅʅʓʍ ʇʆʃʀʄɽʈʅʓʍ ʄɸʊɽʈʀɸʃʆɺ ɺ ʇɽʈʀʆɼ ʇʈʀʈɸɹʆʊʂʀ 

 

Éɸʣʤʘʪʘʝʚ ʊ. ʆ., Ph.D., ɸʥʜʠʞʘʥʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, ʛ. ɸʥʜʠʞʘʥ, 

ʋʟʙʝʢʠʩʪʘʥ, talor58@mail.ru 

Éɸʣʤʘʪʘʝʚ ʅ. ʊ., ɸʥʜʠʞʘʥʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, ʛ. ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

Éʄʦʡʜʠʥʦʚ ɼ. ɸ., ɸʥʜʠʞʘʥʩʢʠʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, ʛ. ɸʥʜʠʞʘʥ, ʋʟʙʝʢʠʩʪʘʥ 

 

RESEARCH OF THE TRIBOLOGICAL PROPERTIES  

OF COMPOSITE POLYMER MATERIALS DURING THE BREAKING-IN PERIOD 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʜʣʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʠʪʠʨʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʵʢʩʮʝʥʪʨʠʢʦʚʦʡ ʨʦʪʘʮʠʦʥʥʦʡ ʱʝʪʢʠ ʧʦ ʤʝʪʦʜʠʢʝ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʘʚʪʦʨʘʤʠ. 

ʊʨʠʙʦʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ  ʧʦʢʨʳʪʠʡ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʪʨʠʙʦʤʝʪʨʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʥʘʧʦʣʥʠʪʝʣʝʡ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʠ 

ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʠ 

ʧʨʠʨʦʜʳ ʥʘʧʦʣʥʠʪʝʣʷ ʠ ʩʚʷʟʫʶʱʝʛʦ. 

 

Abstract. Results of research and development of composite polymer materials are presented. 

The aim of this work was the study and development of new composite polymer materials with 

optimal performance properties for the working bodies of machines and mechanisms. The surface 

grinding of the samples was carried out using an eccentric rotary brush according to the procedure 

previously presented by the authors. Tribological properties of polymeric materials and coatings 

were determined on a tribometer. The results of the study showed that the degree of influence of 

fillers on the strength and antifriction properties of composite polymer materials depends on 

the type and nature of the filler and binder. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʤʝʨ,r ʬʫʨʘʥʦʵʧʦʢʩʠʜʥʘ ̫ ʢʦʤʧʦʟʠʮʠ,̫ ʪʨʠʙʦʪʝʭʥʠʢʘ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ, ʧʨʠʨʘʙʦʪʢʘ. 

 

Keywords: polymers, furanoepoxy composition, tribotechnology, coefficient of friction, 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘʭʦʜʷʪ ʧʦʣʠʤʝʨʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʠʭ ʚʳʩʦʢʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʢʨʳʪʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. 
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