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Abstract 

The creation of large complexes with a high level of mechanization of production processes and a large con-

centration of animals in limited areas is an essential condition for the transfer of animal husbandry to an industrial 

basis. This technology of animal husbandry, with all its positive features, has caused the emergence of massive 

surgical, including orthopedic diseases. As a result of our work, it was found that the main reasons that lead to the 

development of hoof diseases in cows are a violation of technological factors associated with feeding cattle, non-

observance of zoohygienic standards and violation of technical and engineering parameters of the premises (design 

features of premises and resting places, inconsistency of floors and flooring of premises with conditions of deten-

tion, lack of isolated premises for the provision of medical care and maintenance of operated cows with purulent-

necrotic diseases). An important role in the prevention of hoof diseases is played by the absence of daily orthopedic 

work on functional hoof cleaning and the treatment of cows with diseases of the fingers and hooves. Technologi-

cally incorrect use or absence of preventive foot baths affects the spread of limb diseases, reduces the period of 

production use of animals and leads to their premature disposal. 

Breeding highly productive livestock will be profitable and profitable only if the natural requirements of the 

animal body in the external environment are optimally satisfied, medical work will be carried out in full and qual-

itatively in accordance with modern prevention of purulent-necrotic diseases, not to mention diseases of other 

pathology. 

ɸʥʥʦʪʘʮʠʷ 

ʉʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʙʦʣʴ-

ʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʞʠʚʦʪʥʳʭ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʧʝʨʝʚʦʜʘ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʫʶ ʦʩʥʦʚʫ. ʊʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʧʨʠ ʚʩʝʭ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʯʝʨʪʘʭ ʧʦʩʣʫʞʠʣʘ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʦʚʳʭ ʭʠʨʫʨʛʠʯʝʩʢʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʙʦ-

ʣʝʟʥʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʥʘʤʠ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ, ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʨʤʣʝʥʠʝʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦ-ʠʥ-

ʞʝʥʝʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʤʝʱʝʥʠʡ (ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ ʠ ʤʝʩʪ ʦʪʜʳʭʘ, ʥʝʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʧʦʣʦʚ ʠ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʤʝʱʝʥʠʡ ʫʩʣʦʚʠʷʤ ʩʦʜʝʨʞʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʤʝ-

ʱʝʥʠʡ ʜʣʷ ʦʢʘʟʘʥʠʷ ʣʝʯʝʙʥʦʡ ʧʦʤʦʱʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʩ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ 

ʙʦʣʝʟʥʷʤʠ). ʅʝ ʤʘʣʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʠʛʨʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʘʩʯʠʩʪʢʝ ʢʦʧʳʪʝʮ ʠ ʣʝʯʝʥʠʝ ʢʦʨʦʚ ʩ ʙʦʣʝʟʥʷʤʠ ʧʘʣʴʮʝʚ ʠ 

ʢʦʧʳʪʝʮ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʥʦʞʥʳʭ ʚʘʥʥ 

ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ, ʩʥʠʞʘʝʪ ʩʨʦʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪ-

ʥʳʭ ʠ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʙʳʪʠʶ.  
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʥʦʚʦʝ ʢʨʫʧʥʦʝ ʪʦʚʘʨʥʦʝ ʘʛʨʦʧʨʦ-

ʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʦʠʩʭʦʜʷʱʠʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʚ ɸʇʂ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʦʟʜʘʥʠʝ ʢʨʫʧʥʳʭ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʘʛʨʦʢʦʤʙʠʥʘʪʦʚ. ɼʣʷ ʫʩʧʝʰ-

ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʥʘ ʤʦʣʦʯʥʳʭ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ (ʬʝʨʤʘʭ ʠ ʢʦʤʧʣʝʢʩʘʭ) ʥʘʜʦ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠ-

ʤʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʟʥʠ ʢʨʫʧ-

ʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʪʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʣʦʢʘ ʙʘ-

ʟʠʨʫʝʪʩʷ ʥʘ ʪʝʩʥʦʡ ʩʚʷʟʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝ-

ʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ. ʉʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʠʭ 

ʦʨʛʘʥʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ, ʷʚʣʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠ-

ʩʪʝʤʘ ï ʞʠʚʦʪʥʳʡ ʦʨʛʘʥʠʟʤ. ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʢʦʨʦʚʳ ï ʵʪʦ ʩʣʦʞʥʝʡʰʘʷ ʤʦʣʦʯʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʤʦʣʦʢʘ ʜʣʷ ʞʠʚʦʪʥʳʭ ʥʘʜʦ ʩʦʟʜʘʚʘʪʴ ʢʦʤʬʦʨʪ (1, 4, 

5, 6, 7, 8, 9). 

ʅʘ 5-ʤ ɺʩʝʙʝʣʦʨʫʩʩʢʦʤ ʩʦʙʨʘʥʠʠ ʧʨʠʥʷʪʳ ʥʦ-

ʚʳʝ ʧʣʘʥʳ ʨʘʟʚʠʪʠʷ ʚʩʝʡ ʩʪʨʘʥʳ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʛ-

ʨʘʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘʰʘ ʨʝʩʧʫʙʣʠʢʘ ʜʠʥʘʤʠʯʥʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʨʘʟʚʠʚʘʝʪ ʤʦʣʦʯʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ. ɺʩʣʝʜʩʪʚʠʝ ʩʧʝʮʠʬʠʢʠ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʢʦʥʲʶʥʢʪʫʨʳ ʤʠʨʦʚʳʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥ-

ʥʳʭ ʨʳʥʢʦʚ ʨʘʟʚʠʪʠʶ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦʚʦʜʩʪʚʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʵʢʩʧʦʨʪ, ʚ ɹʝʣʘʨʫʩʠ ʥʝʪ ʘʣʴ-

ʪʝʨʥʘʪʠʚʳ. ʊʘʢ, ʥʘʰ ʧʦʯʚʝʥʥʦïʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦ-

ʪʝʥʮʠʘʣ ʠʜʝʘʣʝʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʥʦʮʝʥʥʳʭ 

ʪʨʘʚʷʥʳʭ ʢʦʨʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʚʳʩʦʢʦ-

ʢʘʯʝʩʪʚʝʥʥʫʶ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʫʶ ʥʘ ʚʥʫʪʨʝʥ-

ʥʝʤ ʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ ʤʦʣʦʯʥʫʶ ʧʨʦʜʫʢʮʠʶ. ɼʣʷ 

ʵʪʦʛʦ ʥʫʞʝʥ ʭʦʨʦʰʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʩʢʦʪ ʠ ʧʦʣʥʦ-

ʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʠ ʫʭʦʜ ʟʘ ʢʦʧʳʪʮʘʤʠ ʢʦʨʦʚ. ʆʜ-

ʥʘʢʦ ʝʩʣʠ ʙʫʜʝʪ ʙʦʣʴʥʦʝ ʢʦʧʳʪʮʝ ʥʝ ʙʫʜʝʪ ʧʝʨʝʜʚʠ-

ʞʝʥʠʷ ʞʠʚʦʪʥʦʛʦ, ʧʦʝʜʘʝʤʦʩʪʠ ʢʦʨʤʘ, ʠ, ʢʘʢ ʠʪʦʛ, 

ʥʝ ʙʫʜʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʦ-

ʣʦʢʘ. ʋʭʦʜ ʟʘ ʢʦʧʳʪʮʘʤʠ ʢʦʨʦʚ ï ʵʪʦ ʧʝʨʚʦʩʪʝʧʝʥ-

ʥʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ʚʣʘʜʝʣʴʮʘ, ʦʥʘ ʪʨʝʙʫʝʪ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʘʥʘʪʦʤʦ-ʪʦʧʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʢʦʧʳʪʝʮ, ʥʦ ʠ ʦʯʝʥʴ ʯʝʪʢʠʭ ʟʥʘʥʠʡ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʧʳ-

ʪʝʮ ʠ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ. ʊʦʣʴʢʦ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʧʦʟ-

ʚʦʣʷʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʚʝʩʪʠ ʫʭʦʜ ʟʘ ʢʦʧʳʪʮʘʤʠ 

(1, 4, 7, 8, 9, 10). 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʨʤ-

ʣʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʤʦ-

ʣʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʤʝʭʘʥʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝ-

ʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʦʪʥʳʭ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘ-

ʢʘʤʠ ʭʨʦʤʦʪ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʙʦʣʝʟʥʝʡ ʢʦʥʝʯʥʦ-

ʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʧʳʪʝʮ. ʈʘʟʣʠʯʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʦʛʘ ʢʦʧʳʪʝʮ ʚʣʠʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʟʜʦʨʦʚʴʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʦ ʠ ʥʘ 

ʝʛʦ ʧʦʚʝʜʝʥʠʝ (1, 2, 3). 

ʅʘʫʢʦʡ ʠ ʧʨʘʢʪʠʢʦʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʪ ʢʦʨʦʚ 

ʠʤʝʶʱʠʭ ʜʝʬʦʨʤʘʮʠʠ ʢʦʧʳʪʝʮ ʥʝʜʦʧʦʣʫʯʘʶʪ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʦʪ 5 ʜʦ 20% ʤʦʣʦʢʘ, ʭʦʪʷ ʧʨʠʟʥʘʢʦʚ 

ʭʨʦʤʦʪʳ ʥʝʪ. ʇʨʠ ʙʦʣʝʟʥʷʭ ʢʦʥʝʯʥʦʩʪʝʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʢʦʨʦʚ ʩʥʠʞʘʝʪʩʷ ʜʦ 50% ʠ ʙʦʣʝʝ. ʂʨʦʤʝ 

ʵʪʦʛʦ ʫ ʙʦʣʴʥʳʭ ʢʦʨʦʚ ʫʜʣʠʥʷʝʪʩʷ ʩʝʨʚʠʩ ʧʝʨʠʦʜ, 

ʠʜʝʪ ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʧʨʠʧʣʦʜʘ ʧʨʠʤʝʨʥʦ ʥʘ 100 ʢʦ-

ʨʦʚ 17 ʪʝʣʷʪ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʦʪʘʮʠʷ ʩʪʘʜʘ (1, 2, 4). 

ʄʝʪʦʜʠʢʘ 

ʕʪʘ ʩʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠ-

ʪʦʨʠʥʛʘ ʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʜʚʫʭ 

ʭʦʟʷʡʩʪʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʥʝʡ ʧʨʠʚʦʜʷʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʜʝʣʘʝʪʩʷ ʘʥʘʣʠʟ ʦʰʠʙʦʢ, ʜʦ-

ʧʫʩʢʘʝʤʳʭ ʥʘ ʬʝʨʤʘʭ. ʅʦʟʦʣʦʛʠʷ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝ-

ʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʘʩʯʠʩʪʢʠ ʢʦʧʳʪʝʮ ʠ ʦʢʘʟʘ-

ʥʠʷ ʦʨʪʦʧʝʜʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʢʦʨʦʚ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʀʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 333 ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʚʦʤ ʭʦ-

ʟʷʡʩʪʚʝ ʚʳʷʚʣʝʥʦ 285 (85,6%) ʢʦʨʦʚ ʩ ʢʣʠʥʠʯʝ-

ʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ ʭʠʨʫʨʛʠʯʝʩʢʦʡ 

ʵʪʠʦʣʦʛʠʠ ʚ ʪ.ʯ.: ʣʘʤʠʥʠʪ ï 71, ʛʣʫʙʦʢʠʡ ʛʥʦʡʥʳʡ 

ʧʦʜʦʜʝʨʤʘʪʠʪ ï 67, ʷʟʚʘ ʈʫʩʪʝʨʛʦʣʴʮʘ ï 206, ʷʟʚʘ 

ʧʘʣʴʮʘ ï 153, ʷʟʚʘ ʤʷʢʠʰʘ ï 21, ʪʠʣʦʤʘ ï 52, ʷʟʚʘ 

ʚʝʥʯʠʢʘ ï 1, ʘʩʝʧʪʠʯʝʩʢʠʡ ʧʦʜʦʜʝʨʤʘʪʠʪ ï 28, ʬʣʝʛ-

ʤʦʥʘ ʧʘʣʴʮʘ ï 4, ʥʝʢʨʦʟ ʢʦʧʳʪʮʝʚʦʡ ʢʦʩʪʠ ï 2, ʛʥʦʡ-

ʥʳʡ ʦʩʪʝʦʘʨʪʨʠʪ ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʘ ï 1, ʪʨʝʱʠʥʘ 

ʨʦʛʘ ï 5, ʛʥʦʡʥʳʡ ʦʩʪʝʦʘʨʪʨʠʪ ʧʫʪʦʚʦʛʦ ʩʫʩʪʘʚʘ ï 1, 

ʥʝʢʨʦʟ 5 ʢʦʧʳʪʮʘ ï 8, ʷʟʚʘ 5 ʢʦʧʳʪʮʘ ï 1, ʥʝʢʨʦʟ 2 

ʢʦʧʳʪʮʘ ï 7, ʷʟʚʘ 2 ʢʦʧʳʪʮʘ ï 1, ʟʘʣʦʤ ʢʦʧʳʪʮʝʚʦʛʦ 

ʨʦʛʘ ï 18, ʨʘʥʘ ʧʘʣʴʮʘ ï 1, ʷʟʚʘ ʩʚʦʜʘ ʤʝʞʢʦʧʳʪʮʝ-

ʚʦʡ ʱʝʣʠ ï 3, ʥʝʢʨʦʟ ʩʫʭʦʞʠʣʠʷ ʛʣʫʙʦʢʦʛʦ ʧʘʣʴʮʝ-

ʚʦʛʦ ʩʛʠʙʘʪʝʣʷ ï 1, ʥʝʢʨʦʟ 4 ʢʦʧʳʪʮʘ ï 1, ʘʨʪʨʠʪ ʧʫ-

ʪʦʚʦʛʦ ʩʫʩʪʘʚʘ ï 1 (ʚʩʝʛʦ 651 ʜʠʘʛʥʦʟ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ 

294 ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʝʛʦ ʚʪʦʨʦʤʫ ʭʦʟʷʡʩʪʚʫ, ʫ 60,5% ʞʠʚʦʪʥʳʭ ʚʳʷʚ-

ʣʝʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʜʝʬʦʨʤʘʮʠʡ ʠ ʭʨʦʤʦʪ 

ʨʘʟʥʳʭ ʩʪʝʧʝʥʝʡ. 294 ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ 

ʘʥʘʪʦʤʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʨʘʩ-

ʯʠʩʪʢʝ ʠ ʦʙʨʝʟʢʝ ʦʪʨʦʩʰʝʛʦ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ. ʀʟ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ 294 ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ 178 ʢʦʨʦʚ 

ʠ ʥʝʪʝʣʝʡ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʡ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʵʪʠʦʣʦʛʠʠ ʚ ʪ.ʯ.: ʣʘʤʠʥʠʪ ï 72, ʛʣʫ-

ʙʦʢʠʡ ʛʥʦʡʥʳʡ ʧʦʜʦʜʝʨʤʘʪʠʪ ï 61, ʷʟʚʘ ʈʫʩʪʝʨ-

ʛʦʣʴʮʘ ï 82, ʷʟʚʘ ʧʘʣʴʮʘ ï 92, ʷʟʚʘ ʤʷʢʠʰʘ ï 26, ʪʠ-

ʣʦʤʘ ï 27, ʷʟʚʘ ʚʝʥʯʠʢʘ ï 3, ʘʩʝʧʪʠʯʝʩʢʠʡ ʧʦʜʦʜʝʨ-

ʤʘʪʠʪ ï 61, ʬʣʝʛʤʦʥʘ ʧʘʣʴʮʘ ï 6, ʥʝʢʨʦʟ 

ʢʦʧʳʪʮʝʚʦʡ ʢʦʩʪʠ ï 5, ʪʨʝʱʠʥʘ ʨʦʛʘ ï 11, ʛʥʦʡʥʳʡ 

ʦʩʪʝʦʘʨʪʨʠʪ ʧʫʪʦʚʦʛʦ ʩʫʩʪʘʚʘ ï 4, ʛʥʦʡʥʳʡ ʘʨʪʨʠʪ 
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ʢʦʧʳʪʮʝʚʦʛʦ ʩʫʩʪʘʚʘ ï 3, ʷʟʚʘ 5 ʢʦʧʳʪʮʘ ï 1, ʷʟʚʘ 2 

ʢʦʧʳʪʮʘ ï 3, ʟʘʣʦʤ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ ï 22, ʷʟʚʘ 

ʩʚʦʜʘ ʤʝʞʢʦʧʳʪʮʝʚʦʡ ï 10 (ʚʩʝʛʦ 489 ʜʠʘʛʥʦʟʦʚ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠ-

ʯʠʥʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʜʝʬʦʨʤʘʮʠʷʤ ʢʦʧʳʪʮʝʚʦʛʦ 

ʨʦʛʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʚʳ-

ʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ʇʝʨ-

ʚʘʷ ʧʨʠʯʠʥʘ (ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ) ï ʥʘʨʫʰʝʥʠʷ ʚ 

ʢʦʨʤʣʝʥʠʠ ʞʠʚʦʪʥʳʭ (ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʢʦʨʤʘ, 

ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʩʢʘʨʤʣʠ-

ʚʘʥʠʷ ʢʦʨʤʦʚ). ɺ ʦʙʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ ʢʦʨʤʣʝ-

ʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʰʘʥʥʦʡ ʩʠʣʦʩʥʦ-ʩʝ-

ʥʘʞʥʦʡ ʤʘʩʩʳ ʠ ʢʦʤʙʠʢʦʨʤʘ. ʇʨʠʛʦʪʦʚʣʝʥʥʘʷ ʢʦʨ-

ʤʦʚʘʷ ʤʘʩʩʘ ʙʳʣʘ ʩʠʣʴʥʦ ʠʟʤʝʣʴʯʝʥʥʦʡ, ʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʩ ʨʝʟʢʦʡ ʦʢʦʣʦ 3-5 ʩʤ. ɺʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ 

ʢʦʨʦʚʳ ʦʯʝʥʴ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʩʦʩʪʘʚʫ ʨʘʮʠʦʥʘ ʠ 

ʢʘʯʝʩʪʚʫ ʢʦʨʤʦʚ ʪʘʢ ʧʦʚʳʰʝʥʠʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʠ ʚ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮʘʭ ʢʦʤʧʝʥʩʠʨʫʶʪ ʚʚʦ-

ʜʦʤ ʚ ʨʘʮʠʦʥ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʢʦʨʤʦʚ, ʘ ʦʩʪʘʣʴ-

ʥʫʶ ʯʘʩʪʴ ʨʘʮʠʦʥʘ ʟʘʤʝʥʷʶʪ ʩʠʣʦʩʦʤ ʠʣʠ ʩʝʥʘʞʦʤ. 

ʂʦʨʤʣʝʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤ ʩʠʣʦʩʦʤ ʠ ʩʝʥʘʞʦʤ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʣʷʥʦʡ ʠ ʧʨʦʧʠʦʥʦʚʦʡ 

ʢʠʩʣʦʪ ʚ ʨʫʙʮʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʩʦ-

ʜʝʨʞʘʥʠʷ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝ-

ʞʜʝʥʠʶ ʩʪʝʥʢʠ ʨʫʙʮʘ, ʤʠʢʨʦʪʨʘʚʤʘʤ ʩʣʠʟʠʩʪʦʡ 

ʦʙʦʣʦʯʢʠ, ʧʨʠ ʵʪʦʤ ʚ ʪʨʝʱʠʥʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟ-

ʤʥʦʞʝʥʠʝ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦ-

ʚʘʥʥʳʭ ʢʦʨʤʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘ-

ʥʠʷ ʛʠʩʪʘʤʠʥʘ ʚ ʢʨʦʚʷʥʦʤ ʨʫʩʣʝ. ʀʟʙʳʪʦʢ ʛʠʩʪʘ-

ʤʠʥʘ ʦʩʝʜʘʝʪ ʚ ʢʘʧʠʣʣʷʨʘʭ ʪʝʨʤʠʥʘʣʴʥʦʡ ʜʫʛʠ ʜʠ-

ʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ, ʚʳʟʳʚʘʷ ʥʘʨʫʰʝʥʠʝ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʤʝʞʜʫ ʢʦʩʪʥʦʡ ʪʢʘʥʴʶ ʠ ʨʦʛʦʚʳʤ 

ʯʝʭʣʦʤ ʚ ʦʩʥʦʚʝ ʢʦʞʠ ʢʦʧʳʪʝʮ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʵʪʦʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦʜʦʜʝʨʤʘʪʠʪʳ ʠ ʣʘʤʠʥʠʪʳ. 

ʉʢʘʨʤʣʠʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʮʝʥʪʨʠʨʦ-

ʚʘʥʥʳʭ ʢʦʨʤʦʚ ʥʘ ʬʦʥʝ ʜʝʬʠʮʠʪʘ ʩʘʭʘʨʘ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘʨʝʥʠʷ 

(ʘʮʠʜʦʟ ʨʫʙʮʘ) ʜʠʩʪʦʥʠʝʡ ʧʨʝʜʞʝʣʫʜʢʦʚ, ʨʘʟʚʠ-

ʪʠʝʤ ʢʝʪʦʟʘ, ʧʘʪʦʣʦʛʠʠ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ, ʥʘʨʫʰʝ-

ʥʠʝʤ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ, ɸ ʠ ɼ ʚʠʪʘʤʠʥʥʦʛʦ 

ʦʙʤʝʥʘ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʦʷʚʣʷʶʪ ʩʚʦʶ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʬʫʟʦʙʘʢʪʝʨʠʠ. ʏʠʩʣʦ ʬʫʟʦʙʘʢʪʝʨʠʡ ʚ ʪʘ-

ʢʠʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʦʙʫʩʣʘʚ-

ʣʠʚʘʝʪ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ ʚ ʢʨʦʚʴ 

ʠ ʚʳʟʳʚʘʝʪ ʨʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ ʧʝʯʝʥʠ, ʧʦʨʘʞʝʥʠʝ ʢʦʞʠ, ʢʦʧʳʪʝʮ, ʩʣʠʟʠ-

ʩʪʳʭ ʦʙʦʣʦʯʝʢ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚ-

ʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʢ ʨʦʩʪʫ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ. 

ʂʦʨʤʦʚʘʷ ʠʥʪʦʢʩʠʢʘʮʠʷ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-

ʟʘ ʧʨʝʦʙʣʘʜʘʥʠʷ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʨʘʮʠʦʥʝ ʠ ʩʢʘʨʤ-

ʣʠʚʘʥʠʠ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʦʨʤʘ (ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʧʦʨʯʠ). ʇʦʩʣʝ ʧʦʧʘʜʘʥʠʷ ʢʦʥʪʘʛʠʦʟʥʦʛʦ ʢʦʨʤʘ, ʧʦ-

ʩʣʝ ʛʠʙʝʣʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʦʩʚʦʙʦʞ-

ʜʘʶʪʩʷ ʵʥʜʦʪʦʢʩʠʥʳ, ʢʦʣʠʯʝʩʪʚʦ ʛʠʩʪʘʤʠʥʘ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ, ʠʟ-ʟʘ ʯʝʛʦ ʚ ʢʦʧʳʪʮʘʭ ʥʘʨʫʰʘʶʪʩʷ ʧʨʦ-

ʮʝʩʩʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʉʣʠʰʢʦʤ ʨʝʟʢʠʡ ʧʝʨʝʭʦʜ 

ʦʪ ʨʘʮʠʦʥʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʲʸʤʠʩʪʳʭ 

ʢʦʨʤʦʚ ʢ ʨʘʮʠʦʥʫ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʥʮʝʥ-

ʪʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ ʘʮʠʜʦʟʘ. ɺʦ 

ʚʨʝʤʷʩʤʝʱʝʥʠʝ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʛʦ ʙʘʣʘʥʩʘ ʦʨʛʘ-

ʥʠʟʤʘ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʨʫʙʮʘ ʦʙ-

ʨʘʟʫʝʪʩʷ ʪʦʢʩʠʥʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʤʝʪʘʣʣʦ-

ʧʨʦʪʝʠʥʘʟʫ (ʄʇʊ), ʦʥʘ ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʨʫ-

ʰʘʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʵʧʠʜʝʨʤʠʩʦʤ ʩʪʝʥʢʠ ʢʦʧʳʪʮʘ ʠ 

ʤʷʛʢʠʤʠ ʪʢʘʥʷʤʠ ʦʩʥʦʚʳ ʢʦʞʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʨʘʟ-

ʚʠʪʠʝ ʣʘʤʠʥʠʪʦʚ, ʧʦʜʦʜʝʨʤʘʪʠʪʦʚ, ʷʟʚ ʧʦʜʦʰʚʳ ʠ 

ʜʝʬʝʢʪʦʚ ʙʝʣʦʡ ʣʠʥʠʠ. 

ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʙʠʢʦʨʤʘ ʜʣʷ ʢʦʨʦʚ ʠ 

ʥʝʪʝʣʝʡ ʠʤʝʶʱʠʝ ʧʨʝʤʠʢʩʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʫʯʠ-

ʪʳʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʦʨʤʦʚ ʭʦʟʷʡʩʪʚʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʠ ʛʣʘʚʥʦʝ ʩʦ-

ʦʪʥʦʰʝʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ. ʀʭ ʥʝʜʦ-

ʩʪʘʪʦʢ ʫʩʫʛʫʙʣʷʝʪ ʥʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʚʝ-

ʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʫʙʮʦʚʦʛʦ ʧʠʱʝʚʘ-

ʨʝʥʠʷ, ʩʠʥʪʝʟʘ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʙʝʣʢʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ.  

ɺʪʦʨʘʷ ʧʨʠʯʠʥʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʦʚʳʭ ʙʦ-

ʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ï ʵʪʦ ʥʘʨʫʰʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʨʦʚ. ʇʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʥʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʣʘ, ʧʦ-

ʚʝʨʭʥʦʩʪʴ ʙʳʣʘ ʩʣʠʰʢʦʤ ʛʣʘʜʢʘʷ, ʧʦʣ ʠʤʝʣ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʥʝʨʦʚʥʦʩʪʠ. ʇʨʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʞʠʚʦʪʥʳʝ 

ʩʧʦʪʳʢʘʣʠʩʴ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʦʠʩʭʦʜʠʣʠ ʧʦʚʨʝ-

ʞʜʝʥʠʷ ʢʦʧʳʪʝʮ ʠ ʩʫʩʪʘʚʦʚ ʢʦʥʝʯʥʦʩʪʝʡ. ʊʘʢ ʞʝ ʤʳ 

ʧʨʠ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʫʯʠʪʳʚʘʣʠ ʧʨʘʚʠʣʴʥʦʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʥʘ ʢʦʧʳʪʮʘ. ʂʦ-

ʨʦʚʳ ʦʙʦʠʭ ʭʦʟʷʡʩʪʚ ʩʦʜʝʨʞʘʣʠʩʴ ʥʘ ʪʚʝʨʜʦʤ 

ʥʘʧʦʣʴʥʦʤ ʧʦʢʨʳʪʠʠ (ʙʝʪʦʥʥʦʤ), ʫ ʞʠʚʦʪʥʳʭ ʧʨʦ-

ʠʩʭʦʜʠʣʘ ʥʝʧʨʘʚʠʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʩʘ ʥʘ 

ʥʘʨʫʞʥʫʶ ʩʪʝʥʢʫ ʢʦʧʳʪʮʘ, ʘ ʚʥʫʪʨʝʥʥʷʷ ʩʪʝʥʢʘ ʩʦ-

ʚʩʝʤ ʥʝ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʤʝʭʘʥʠʟʤʝ ʦʧʦʨʳ. ʏʨʝʟʤʝʨ-

ʥʘʷ ʥʘʛʨʫʟʢʘ ʷʚʣʷʣʘʩʴ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʭ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʯʪʦ ʧʨʠ-

ʚʦʜʠʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʢʦʧʳʪʮʘ, ʜʠʩʢʦʤʬʦʨʪʫ, ʧʦʚʨʝʞʜʝʥʠʷʤ ʠ ʭʨʦʤʦʪʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʨʝʢʦ-

ʤʝʥʜʫʝʤ ʩʦʜʝʨʞʘʪʴ ʢʦʨʦʚ ʥʘ ʤʷʛʢʦʤ ʥʘʧʦʣʴʥʦʤ ʧʦ-

ʢʨʳʪʠʠ. ʇʨʠ ʵʪʦʤ ʥʘʨʫʞʥʳʡ ʢʨʘʡ ʨʦʛʦʚʦʡ ʩʪʝʥʢʠ ʠ 

ʤʷʢʠʰʘ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʦʩʥʦʚʘʥʠʝ ʧʦʢʨʳʪʠʷ ʠʣʠ 

ʧʦʯʚʫ, ʪʝʤ ʩʘʤʳʤ ʚʝʩʦʚʘʷ ʥʘʛʨʫʟʢʘ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʷʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʩʪʝʥʢʫ ʢʦʧʳʪʮʘ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʝʩʦʚʘʷ ʥʘʛʨʫʟʢʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʦʰʚʳ ʠ ʢʦʧʳʪʮʝ ʥʝ ʠʩʧʳ-

ʪʳʚʘʝʪ ʯʨʝʟʤʝʨʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʦʪʜʝʣʴʥʳʝ ʘʥʘʪʦ-

ʤʠʯʝʩʢʠʝ ʯʘʩʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʥʘ ʤʷʛʢʦʤ 

ʧʦʢʨʳʪʠʠ ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʩʘ 

ʤʝʞʜʫ ʣʘʪʝʨʘʣʴʥʳʤʠ ʠ ʤʝʜʠʘʣʴʥʳʤʠ ʢʦʧʳʪʮʘʤʠ.  

ʊʨʝʪʴʷ ʧʨʠʯʠʥʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʦʚʳʭ ʙʦ-

ʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ, ʵʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤ ʞʠʚʦʪʥʦʛʦ ʤʝʩʪʘ ʜʣʷ ʦʪʜʳʭʘ (ʙʦʢʩʳ). 

ʂʦʨʦʚʳ ʭʦʟʷʡʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʦʨʪʦʧʝ-

ʜʠʯʝʩʢʘʷ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʷ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʪʦ-

ʷʣʠ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʣʝʞʘʪʴ. ɺ ʩʨʝʜʥʝʤ ʢʦʨʦʚʳ 

ʣʝʞʘʣʠ ʧʦ 8,9Ñ0,58 ʯʘʩʘ, ʚ ʪʦ ʚʨʝʤʷ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ 

ʦʥʠ ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʥʝ ʤʝʥʝʝ 12 ʯʘʩʦʚ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʯʝʨʝʟ ʚʳʤʷ ʧʨʦʪʝʢʘʝʪ ʥʘ 25-30% ʙʦʣʴʰʝ ʢʨʦʚʠ (ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʝ ʤʦʣʦʢʘ) ʠ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʫʩʪʘʚʳ ʠ ʢʦʧʳʪʮʘ çʦʪʜʳʭʘʶʪè.  
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ʏʝʪʚʝʨʪʘʷ ʧʨʠʯʠʥʘ ï ʧʦʚʳʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠ, 

ʯʪʦ ʥʝʤʘʣʦ ʚʘʞʥʦ, ʩʫʭʦʩʪʴ ʚ ʢʦʨʦʚʥʠʢʝ. ʇʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʥʘʤʠ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʦʨʦʚʥʠʢʝ ʧʝʨʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʝʦʙ-

ʣʘʜʘʣʘ ʚʣʘʞʥʘʷ ʩʨʝʜʘ, ʫʜʘʣʝʥʠʝ ʥʘʚʦʟʘ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠ. ʆʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʨʘʟʤʷʛʯʝʥʠʶ ʨʦʛʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʧʳʪʮʘ ʤʦʛʣʠ 

ʥʝʩʪʠ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ, ʠ ʩʪʘʣʠ ʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʙʘʢʪʝʨʠʷʤ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺʦ ʚʪʦʨʦʤ 

ʭʦʟʷʡʩʪʚʝ ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʩʫʭʦʩʪʠ, ʭʦʪʷ ʦʯʠʩʪʢʘ ʧʦʤʝʱʝʥʠʡ ʠ ʫʜʘʣʝʥʠʝ 

ʥʘʚʦʟʘ ʧʨʦʚʦʜʠʣʘʩʴ ʜʚʘʞʜʳ ʚ ʩʫʪʢʠ. ʇʨʠ ʵʪʦʤ ʢʦ-

ʧʳʪʮʝʚʳʡ ʨʦʛ ʧʦʪʝʨʷʣ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʧʦʚʳʩʠʣʩʷ 

ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʝʱʠʥ ʠ ʨʘʩʩʝʜʠʥ.  

ʇʷʪʘʷ ï ʦʪʩʫʪʩʪʚʠʝ ʤʦʮʠʦʥʘ. ɾʠʚʦʪʥʳʝ ʜʚʫʭ 

ʭʦʟʷʡʩʪʚ ʥʝ ʧʦʣʫʯʘʣʠ ʜʚʠʞʝʥʠʝ. ʋ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ 

ʥʘʨʫʰʘʣʘʩʴ ʬʠʟʠʦʣʦʛʠʷ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ. ʆʥʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʤʝʜʣʝʥʥʦʝ ʪʝʯʝʥʠʝ ʢʨʦʚʠ ʠ 

ʦʯʝʥʴ ʪʦʥʢʠʝ ʩʪʝʥʢʠ ʢʘʧʠʣʣʷʨʦʚ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠ-

ʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʞʜʫ ʢʨʦ-

ʚʴʁ ʠ ʪʢʘʥʷʤʠ. ʏʝʨʝʟ ʩʪʝʥʢʠ ʢʘʧʠʣʣʷʨʦʚ ʧʨʦʭʦʜʠʪ 

ʚʦʜʘ, ʩʦʣʠ ʠ ʜʨ. ɺ ʘʨʪʝʨʠʘʣʴʥʦʤ ʢʦʥʮʝ ʢʘʧʠʣʣʷʨʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʬʠʣʴʪʨʘʮʠʠ ʵʪʠʭ ʚʝʱʝʩʪʚ ʠʟ 

ʢʨʦʚʠ ʚ ʪʢʘʥʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɺ ʚʝʥʦʟʥʦʡ ʞʝ ʯʘ-

ʩʪʠ, ʥʘʧʨʦʪʠʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʠʭ ʘʙʩʦʨʙ-

ʮʠʷ ʠʟ ʪʢʘʥʝʡ ʚ ʢʨʦʚʴ. ɺʩʝ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʨʘʟ-

ʥʠʮʝʡ ʚʝʣʠʯʠʥ ʦʥʢʦʪʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʪʢʘʥʷʭ ʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ. ɻʠʜʨʦ-

ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʘʨʪʝʨʠʘʣʴʥʦʤ ʢʦʥʮʝ ʢʘʧʠʣ-

ʣʷʨʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʭʦʜʫ ʞʠʜʢʦʩʪʠ ʠʟ ʢʨʦʚʠ ʚ 

ʪʢʘʥʴ, ʘ ʦʥʢʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʚʝʥʦʟʥʦʡ ʯʘʩʪʠ 

ʢʘʧʠʣʣʷʨʘ ʫʜʝʨʞʠʚʘʝʪ ʞʠʜʢʦʩʪʴ ʚ ʩʦʩʫʜʘʭ ʠ ʯʘ-

ʩʪʠʯʥʦ ʚʦʟʚʨʘʱʘʝʪ ʝʝ ʠʟ ʪʢʘʥʝʡ ʚ ʢʨʦʚʴ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʟʘʙʳʚʘʪʴ ʧʨʦ ʦʙʠʣʴʥʦʩʪʴ 

ʢʨʦʚʦ-ʣʠʤʬʦʩʥʘʙʞʝʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʦʪʪʦʢʘ ʢʨʦʚʠ ʠ ʣʠʤʬʳ ʠʟ ʢʦʥʝʯʥʦʩʪʝʡ. ʊʨʝʪʠʡ 

ʠ ʯʝʪʚʝʨʪʳʡ ʧʘʣʝʮ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʠ-

ʪʘʝʪ ʜʦʨʩʘʣʴʥʘʷ ʧʣʶʩʥʝʚʘʷ ʘʨʪʝʨʠʷ, ʩʦʙʩʪʚʝʥʥʦ 

ʧʘʣʴʮʝʚʘʷ ʘʨʪʝʨʠʷ ʠ ʪʝʨʤʠʥʘʣʴʥʘʷ ʘʨʪʝʨʠʘʣʴʥʘʷ 

ʜʫʛʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʝ ʢʦʞʠ ʢʦʧʳʪʝʮ ʦʙʨʘʟʫʶʪ 

ʦʙʠʣʴʥʫʶ ʢʘʧʠʣʣʷʨʥʫʶ ʩʝʪʴ. ɸʥʘʣʦʛʠʯʥʦ ʦʪʪʦʢ 

ʢʨʦʚʠ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʚʝʥʦʟʥʫʶ ʩʝʪʴ. ʉʣʝʜʫʝʪ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚʝʥʳ ʥʘ ʢʦʥʝʯʥʦʩʪʷʭ ʠʤʝʶʪ ʧʦʣʫʣʫʥ-

ʥʳʝ ʢʣʘʧʘʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ 1,5-2,5 ʩʤ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʩʪʚʦʨʢʠ ʠʭ ʥʘʧʨʘʚ-

ʣʝʥʳ ʚ ʩʪʦʨʦʥʫ ʩʝʨʜʮʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʨʦʚʴ ʥʝ 

ʤʦʞʝʪ ʠʜʪʠ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʝʥʘ ʠʤʝʝʪ 

ʩʣʘʙʳʡ ʤʳʰʝʯʥʳʡ ʩʣʦʡ, ʠ ʩʦʢʨʘʱʝʥʠʷ ʩʪʝʥʢʠ ʜʣʷ 

ʧʨʦʪʘʣʢʠʚʘʥʠʷ ʢʨʦʚʠ ʚ ʢʘʫʜʘʣʴʥʫʶ ʧʦʣʫʶ ʚʝʥʫ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʢʨʘʱʝʥʠʶ ʤʳʰʮ ʧʨʠ 

ʘʢʪʠʚʥʦʤ ʜʚʠʞʝʥʠʠ (ʘʢʪʠʚʥʦʤ ʤʦʮʠʦʥʝ) ʞʠʚʦʪ-

ʥʳʭ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʢʣʶʯʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʢʦʧʳʪʮʘ ï 

ʤʷʢʠʰʥʘʷ ʧʦʜʫʰʢʘ (çʚʪʦʨʦʝ ʩʝʨʜʮʝè), ʢʦʪʦʨʦʝ ʧʦ-

ʤʦʛʘʝʪ ʧʨʦʪʘʣʢʠʚʘʪʴ ʚʝʥʦʟʥʫʶ ʢʨʦʚʴ ʠ ʣʠʤʬʫ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʠʞʝʥʠʝ 20% ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʟʘʩʘ-

ʩʳʚʘʝʪʩʷ ʩʝʨʜʮʝʤ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʢʨʦʚʠ (80%) ʠ 

ʣʠʤʬʘ ʜʚʠʞʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʤʳʰʮ ʠ ʤʝʭʘ-

ʥʠʟʤʘ ʢʦʧʳʪʝʮ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʤʘʩʩʦʚʳʭ ʙʦʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʢʦʧʳʪʝʮ ʫ ʚʳʩʦ-

ʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʷʚʣʷʝʪʩʷ 

ʪʘʢ ʞʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʦʙʣʫʯʝʥʠʝ ʞʠʚʦʪʥʦʛʦ. ɺ 

ʦʙʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ ʢʦʨʦʚʳ ʥʘ ʚʳʛʫʣʴʥʳʝ ʜʚʦ-

ʨʠʢʠ ʥʝ ʚʳʛʦʥʷʣʠʩʴ ʠ ʦʙʣʫʯʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʦʣ-

ʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ. ʇʨʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʫ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʥʘʙʣʶʜʘʣʘʩʴ ʛʠʧʦʛʣʠʢʠʤʠʷ. 

ʇʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʝ 2,2-4,4 ʤʢʤʦʣʴ/ʣ, ʚ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʧʝʨʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʫʩʪʘʥʦʚʣʝʥʦ 1,23Ñ0,591, ʚʪʦʨʦʛʦ 1,36Ñ0,415. ʇʨʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʢʘʨʦʪʠʥʘ ʚ ʩʳʚʦ-

ʨʦʪʢʝ ʢʨʦʚʠ ʫ ʢʦʨʦʚ ï 0,3-1,5 ʤʛ% ʣʘʙʦʨʘʪʦʨʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥ ʜʝʬʠʮʠʪ ʵʪʦʛʦ ʧʦʢʘʟʘ-

ʪʝʣʷ ʧʨʘʢʪʠʯʝʩʢʠ ʫ 100% ʞʠʚʦʪʥʳʭ, ʦʪ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʢʨʦʚʠ. ɺ ʧʝʨʚʦʤ ʭʦʟʷʡʩʪʚʝ 

0,21Ñ0,002 ʤʛ%, ʚʦ ʚʪʦʨʦʤ ï 0,27Ñ0,011 ʤʛ%. ʆʪʤʝ-

ʯʝʥʦ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʢʘʣʴʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. 

ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʧʦ ʥʦʨʤʝ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʜʦʣʞʝʥ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,5-3,0 ʤʤʦʣʴ/ʣ, ʪʦ ʚ ʧʝʨʚʦʤ 

ʭʦʟʷʡʩʪʚʝ ʦʥ ʩʦʩʪʘʚʣʷʣ 2,0Ñ0,143 ʤʛ%, ʘ ʚʦ ʚʪʦʨʦʤ 

1,95Ñ0,432.ʤʛ/%. ʊʘʢʞʝ ʦʪʤʝʯʝʥʦ ʥʘʨʫʰʝʥʠʝ ʢʘʣʴ-

ʮʠʝʚʦ-ʬʦʩʬʦʨʥʦʛʦ ʙʘʣʘʥʩʘ. 

ɹʝʟ ʩʚʝʪʦʚʦʡ ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʠ ʚʳʩʦʢʦ-

ʧʨʦʜʫʢʪʠʚʥʳʝ ʢʦʨʦʚʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʘʨʫʰʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʚʠʪʘʤʠʥʥʦʛʦ ʦʙʤʝʥʘ. ʆʩʦ-

ʙʝʥʥʦ ʦʧʘʩʥʳʤ ʧʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚ-

ʣʷʣʩʷ ʜʝʬʠʮʠʪ ʢʘʣʴʮʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʞʠʚʦʪʥʳʭ. ʇʨʠ 

ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʣʘ ʜʝʬʦʨʤʘʮʠʷ ʢʣʝʪʦʢ, ʥʘʨʫʰʠʣʘʩʴ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʤʙʨʘʥ, ʧʨʦʠʩʭʦʜʠʣʘ ʜʝʟʠʥʪʝʛʨʘ-

ʮʠʷ ʪʢʘʥʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʠʩʪʘʣʴ-

ʥʦʡ ʯʘʩʪʠ ʢʦʥʝʯʥʦʩʪʝʡ. ʂʘʣʴʮʠʝʚʳʡ ʙʘʣʘʥʩ ʚ ʦʨʛʘ-

ʥʠʟʤʝ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʪʨʝʤʷ ʛʦʨʤʦʥʘʤʠ: 

ʢʘʣʴʮʠʪʦʥʠʥʦʤ, ʧʘʨʘʪʛʦʨʤʦʥʦʤ ʠ ʛʦʨʤʦʥʘʣʴʥʦ ʘʢ-

ʪʠʚʥʦʡ ʬʦʨʤʦʡ ʚʠʪʘʤʠʥʘ ɼ3. ʕʪʦʪ ʚʠʪʘʤʠʥ ʦʧʪʠ-

ʤʘʣʴʥʦ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʪʦʣʴʢʦ ʚ ʟʜʦʨʦʚʦʤ 

ʦʨʛʘʥʠʟʤʝ ʪʨʘʚʦʷʜʥʳʭ ʞʠʚʦʪʥʳʭ. ɼʘʞʝ ʧʨʠ ʥʝ-

ʙʦʣʴʰʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʩʦ ʩʪʦʨʦʥʳ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʦʪʩʫʪʩʪʚʠʠ ʝʞʝ-

ʜʥʝʚʥʦʛʦ ʦʙʣʫʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʦʣ-

ʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ ʫʩʚʦʝʥʠʝ ʢʘʣʴʮʠʷ ʦʨʛʘʥʠʟʤʦʤ ʠʟ 

ʢʦʨʤʦʚ ʨʝʟʢʦ ʟʘʤʝʜʣʷʝʪʩʷ. ʇʦʵʪʦʤʫ ʤʳ ʨʝʢʦʤʝʥ-

ʜʫʝʤ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʢʚʘʨʪʘʣ ʧʨʦʚʦʜʠʪʴ ʙʠʦ-

ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʨʦʚʠ ʠ ʢʦʨʤʦʚ, ʠ ʩ ʫʯʝ-

ʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʨʘʮʠ-

ʦʥʳ ʢʦʨʦʚ ʧʦ ʤʠʥʝʨʘʣʴʥʦ-ʚʠʪʘʤʠʥʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ, ʩʨʦʢʦʚ ʙʝ-

ʨʝʤʝʥʥʦʩʪʠ ʠ ʩʝʟʦʥʘ ʛʦʜʘ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʟʜʦʨʦʚʳʭ ʢʦʧʳʪʝʮ, ʘ ʜʘʣʝʝ ʠ 

ʚʳʩʦʢʠʭ ʥʘʜʦʝʚ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠ-

ʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʜʝʩʪʨʫʢʮʠʶ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ, 

ʧʨʠʝʤʘʤʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʨʝʧ-

ʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʦʣʝʟʥʷʤ ʢʦʧʳʪʝʮ. ʂ ʥʠʤ ʩʣʝ-

ʜʫʝʪ ʦʪʥʝʩʪʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʮʠʦʥ ʨʦ-

ʛʦʫʢʨʝʧʣʷʶʱʠʭ ʜʦʙʘʚʦʢ. ʅʘʣʠʯʠʝ ʮʠʥʢ-ʤʝʪʠʦ-

ʥʠʥʘ, ʩʝʣʝʥ-ʤʝʪʠʦʥʠʥʘ ʠ ʩʝʣʝʥ-ʮʠʩʪʝʠʥʘʪ 

ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʫʢʨʝʧʣʷʝʪ ʢʦʧʳʪʮʝ-

ʚʳʡ ʨʦʛ. ʍʦʨʦʰʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʨʦʛ ʩʦʜʝʨʞʠʪ 90% 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʙʝʣʢʘ ï ʢʝʨʘʪʠʥʘ. ʆʩʥʦʚʫ ʢʦ-

ʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʩʝʨʦʩʦʜʝʨʞʘʱʘʷ ʘʤʠʥʦʢʠʩʣʦʪʘ 

ʮʠʩʪʠʥ. ʕʪʘ ʘʤʠʥʦʢʠʩʣʦʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʨʛʘʥʠʟ-

ʤʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʢʦʞʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ. ʆʪ ʥʝʝ ʟʘʚʠʩʠʪ ʩʪʨʫʢʪʫʨʘ 

ʢʝʨʘʪʦʧʦʣʠʤʝʨʦʚ ʨʦʛʘ ʢʦʧʳʪʮʘ. ɽʩʣʠ ʮʠʩʪʠʥʘ ʚ ʦʨ-

ʛʘʥʠʟʤʝ ʜʦʩʪʘʪʦʯʥʦ, ʪʦ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʯʥʦʝ ʤʥʦʛʦ-
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ʤʝʨʥʦʝ ʛʫʩʪʦ-ʩʝʪʯʘʪʦʝ ʢʝʨʘʪʦʧʦʣʠʤʝʨʥʦʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ, ʚ ʩʚʦʙʦʜʥʳʭ ʷʯʝʡʢʘʭ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ. ʂʦʪʦʨʳʝ ʮʝʤʝʥ-

ʪʠʨʫʶʪ ʢʦʧʳʪʮʝʚʳʡ ʨʦʛ. ɺ ʢʝʨʘʪʠʥʠʟʘʮʠʠ ʧʨʠʥʠ-

ʤʘʶʪ ʫʯʘʩʪʠʝ ʠ ʥʦʚʳʝ ʩʠʥʝʨʛʠʯʥʳʝ ʩʝʨʦʩʦʜʝʨʞʘ-

ʱʠʝ ʚʠʪʘʤʠʥʳ: ʚʠʪʘʤʠʥ ʅ (ʙʠʦʪʠʥ), ɺ1 (ʪʠʘʤʠʥ) ʠ 

ʚʠʪʘʤʠʥ U (ʤʝʪʠʣʤʝʪʠʦʥʠʥʩʫʣʴʬʦʥʠʷ ʭʣʦʨʠʜ).  

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦ-

ʚʦʜʩʪʚʘ ʚ ʩʦʩʪʘʚ ʨʘʮʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʝʧʘʨʘʪʳ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʦʚ ʚ 

ʭʝʣʘʪʥʦʡ ʬʦʨʤʝ. ʍʝʣʘʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (ʠʥʢʘʧʩʫʣʠ-

ʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʦʡ ʙʝʣʢʘ ʤʠʥʝʨʘʣʳ, ʟʘʱʠʱʝʥʥʳʝ 

ʦʪ ʥʝʛʘʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ) ʧʦʟʚʦ-

ʣʷʶʪ ʧʨʠ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʜʘʪʴ ʚʳ-

ʩʦʢʠʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʭʦʜʷʱʘʷʩʷ ʚ 

ʧʨʝʧʘʨʘʪʘʭ ʤʝʜʴ ʦʙʣʘʜʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʵʬ-

ʬʝʢʪʦʤ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʚʝʨʜʦʩʪʠ 

ʨʦʛʦʚʦʡ ʯʘʩʪʠ ʢʦʧʳʪʝʮ, ʘ ʮʠʥʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʶ ʢʦʞʠ ʠ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠ-

ʘʣʴʥʳʤ ʵʬʬʝʢʪʦʤ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʢʣʠʥʠʯʝʩʢʠʝ 

ʠʩʧʳʪʘʥʠʷ ʭʝʣʘʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʠ ʙʦʣʝʟʥʷʭ ʧʘʣʴ-

ʮʝʚ ʠ ʢʦʧʳʪʝʮ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʅʝʤʘʣʦ ʚʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩ-

ʩʦʚʳʭ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʭʦʜʘ ʟʘ ʥʠʤʠ, ʚʳ-

ʧʦʣʥʷʝʤʦʛʦ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘ-

ʣʠʩʪʘʤʠ. ɺ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣʘʭ ʜʣʷ 

ʤʦʣʦʯʥʦ-ʪʦʚʘʨʥʳʭ ʬʝʨʤ ʫʪʚʝʨʞʜʝʥʥʳʭ ʄʠʥʠʩʪʝʨ-

ʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 17.03.05 ʛʣʘʚʘ 5, ʧ. 61 ʠ ʨʝʩʧʫʙ-

ʣʠʢʘʥʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ çʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʥʘ 

ʤʦʣʦʯʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʪʠʧʘè (2014 

ʛʦʜ) ʛʦʚʦʨʠʪʩʷ ʦ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʙʦʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʚʳʜʝʣʝʥʠʠ 

ʩʧʝʮʠʘʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʨʪʦʧʝʜʦʚ ʧʦ ʨʘʩ-

ʯʠʩʪʢʝ ʠ ʦʙʨʝʟʢʝ ʯʨʝʟʤʝʨʥʦ ʦʪʨʦʩʰʝʛʦ ʨʦʛʘ ʢʦʧʳ-

ʪʝʮ ʫ ʞʠʚʦʪʥʳʭ.  

ʉʦʛʣʘʩʥʦ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʘʩʯʠʩʪʢʫ ʢʦʧʳʪʝʮ ʩʣʝʜʫʝʪ ʩʧʫ-

ʩʪʷ 4ï6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ ʪʝʣʦʢ ʠ ʧʝʨʝʜ ʧʝ-

ʨʝʚʦʜʦʤ ʧʝʨʚʦʪʝʣʦʢ ʚ ʮʝʭ ʧʦʣʫʯʝʥʠʷ ʤʦʣʦʢʘ. ʋ ʢʦ-

ʨʦʚ ʜʦʡʥʦʛʦ ʩʪʘʜʘ ʧʨʦʚʦʜʠʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʨʘʩʯʠʩʪʢʫ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʤʝʥʝʝ 3 

ʨʘʟ ʚ ʛʦʜ. ɺ ʦʙʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʘʷ ʨʘʩʯʠʩʪʢʘ ʢʦʧʳʪʝʮ ʠ ʦʙʨʝʟʢʘ ʯʨʝʟʤʝʨʥʦ ʦʪʨʦʩ-

ʰʝʛʦ ʢʦʧʳʪʮʝʚʦʛʦ ʨʦʛʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʝ ʧʦʩʪʦʷʥʥʦ. 

ɺ ʧʝʨʚʦʤ ʭʦʟʷʡʩʪʚʝ ʦʜʠʥ ʨʘʟ ʚ ʛʦʜ, ʘ ʚʦ ʚʪʦʨʦʤ ʦʜʠʥ 

ʨʘʟ ʚ ʧʦʣʪʦʨʘ ʛʦʜʘ. ɺʩʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʨʘʙʦʪʘ ʧʦ ʧʨʦ-

ʬʠʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʠ ʧʘʣʴʮʝʚ 

ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʩʪʨʦʛʦ ʦʪʚʝʜʝʥʥʦʤ ʧʦʤʝʱʝ-

ʥʠʠ (ʚʝʪʝʨʠʥʘʨʥʦʤ ʙʣʦʢʝ). ɺ ʧʦʤʝʱʝʥʠʠ ʜʦʣʞʥʘ 

ʙʳʪʴ ʪʝʧʣʘʷ ʠ ʭʦʣʦʜʥʘʷ ʚʦʜʘ, ʢʘʥʘʣʠʟʘʮʠʷ, ʫʩʣʦʚʠʷ 

ʜʣʷ ʩʪʝʨʠʣʠʟʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʨʘʩʪʚʦʨʦʚ, ʩʪʦʣ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʤʝʩʪʦ ʜʣʷ ʨʘʙʦ-

ʯʝʡ ʦʜʝʞʜʳ ʠ ʪ.ʜ. ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʬʠʢʩʘ-

ʮʠʦʥʥʳʡ ʩʪʘʥʦʢ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝ-

ʩʢʠʤʠ ʧʦʜʲʝʤʥʠʢʘʤʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʬʠʢʩʘʮʠʠ ʛʦ-

ʣʦʚʳ ʠ ʪ.ʜ., ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʭʨʘʥʫ ʪʨʫʜʘ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʨʘʙʦʪ-

ʥʠʢʘ ʠ ʩʘʤʦʛʦ ʞʠʚʦʪʥʦʛʦ. ʅʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ ʧʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʘʩ-

ʯʠʩʪʢʠ ʢʦʧʳʪʝʮ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝ-

ʩʢʠʭ ʩʪʘʥʢʦʚ ORTOPED-PROFI (ʧʨʦʠʟʚʦʜʩʪʚʦ ʈɹ) 

ʠʣʠ TOP-5 (ʧʨʦʠʟʚʦʜʩʪʚʦ ɸʚʩʪʨʠʠ). 

ʉʣʝʜʫʶʱʘʷ ʧʨʠʯʠʥʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʘʩʩʦʚʳʭ 

ʙʦʣʝʟʥʝʡ ʢʦʥʝʯʥʦʩʪʝʡ, ʵʪʦ ʥʝ ʧʦʩʪʦʷʥʥʦʝ, ʘ ʠʥʦʛʜʘ 

ʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʞʥʳʭ ʚʘʥʥ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʝʠʭ ʬʝʨʤ ʥʝ ʦʙʦʨʫʜʦʚʘʥʳ ʧʣʦ-

ʱʘʜʢʘʤʠ ʩ ʥʦʞʥʳʤʠ ʚʘʥʥʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʞ-

ʥʳʭ ʚʘʥʥ ʧʨʦʚʦʜʠʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝ ʧʨʘ-

ʚʠʣʴʥʦ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤʠ ʠ ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʜʣʠʥʘ ʚʘʥʥʳ 

ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 5ï8 ʤʝʪʨʦʚ, ʛʣʫʙʠʥʘ 25ï30 

ʩʤ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ ʠ ʨʦʛʦʫʢʨʝʧʣʷʶʱʠʭ ʨʘʩ-

ʪʚʦʨʦʚ ʚ ʚʘʥʥʝ ʥʘ ʚʳʩʦʪʝ 15 ʩʤ ʦʪ ʜʥʘ ʞʝʣʘʪʝʣʴʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʨʝʰʝʪʢʠ. ʆʥʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʥʘʚʦʟ, ʧʦʧʘʜʘʶʱʠʡ ʚ ʚʘʥʥʫ ʧʨʠ ʧʨʦ-

ʭʦʞʜʝʥʠʠ ʞʠʚʦʪʥʳʭ, ʥʝ ʦʙʨʘʟʦʚʳʚʘʣ ʚʟʚʝʩʴ, ʘ ʦʩʝ-

ʜʘʣ ʥʘ ʜʥʦ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʪʚʦʨʘ 

ʙʫʜʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʅʘ ʜʥʝ ʚʘʥʥʳ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʩʣʠʚʥʦʝ ʦʪʚʝʨ-

ʩʪʠʝ ʜʣʷ ʩʪʦʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʠʤʝʪʴ ʜʚʝ ʚʘʥʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʘʷ ʚʘʥʥʘ ʟʘʧʦʣʥʷʝʪʩʷ ʚʦʜʦʡ, 

ʘ ʚʪʦʨʘʷ - ʜʝʟʨʘʩʪʚʦʨʦʤ. ʄʝʞʜʫ ʥʠʤʠ ʦʙʦʨʫʜʫʝʪʩʷ 

ʧʣʦʱʘʜʢʘ (ʚʦʟʚʳʰʝʥʥʘʷ) ʜʣʷ ʧʦʜʩʳʭʘʥʠʷ ʢʦʧʳʪ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʞʠʚʦʪʥʳʭ ʟʘʛʦʥʷʶʪ ʚ ʧʝʨʚʫʶ ʚʘʥʥʫ ʩ 

ʚʦʜʦʡ (ʥʝ ʤʝʥʝʝ 5 ʤʝʪʨʦʚ), ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʝʨʝʛʦʥʷʶʪ ʥʘ ʧʣʦʱʘʜʢʫ ʜʣʷ ʧʦʜʩʳʭʘʥʠʷ ʢʦʧʳʪʝʮ 

(ʥʝ ʤʝʥʝʝ 5 ʤʝʪʨʦʚ), ʧʦʪʦʤ - ʚ ʚʘʥʥʫ ʩ ʜʝʟʨʘʩʪʚʦʨʦʤ 

(ʥʝ ʤʝʥʝʝ 5 ʤʝʪʨʦʚ). ɼʣʷ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ ʩʣʝ-

ʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʞʥʳʝ ʚʘʥʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ɹʠʦʭʝʣʘʪ-ʢʦʥʮʝʥʪʨʘʪ, 5-

10% ʨʘʩʪʚʦʨ ʬʦʨʤʘʣʠʥʘ, 5-10%-ʥʳʡ ʨʘʩʪʚʦʨ ʤʝʜ-

ʥʦʛʦ ʢʫʧʦʨʦʩʘ, 10 % ʨʘʩʪʚʦʨ ʮʠʥʢʘ ʩʫʣʴʬʘʪʘ ʠ ʜʨʫ-

ʛʠʝ).  

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʥʦʞʥʳʝ ʚʘʥʥʳ ʜʠʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʢʦʥʝʯʥʦʩʪʝʡ ʨʝʢʦ-

ʤʝʥʜʫʝʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʳʣʠʪʝʣʷ 1-

2 ʨʘʟʘ ʚ ʥʝʜʝʣʶ 5-10%-ʥʳʡ ʨʘʩʪʚʦʨ ʤʝʜʥʦʛʦ ʢʫʧʦ-

ʨʦʩʘ, 3ï6% (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʨ-

ʪʦʧʝʜʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ) ʨʘʩʪʚʦʨʦʤ ʧʝʨʝʢʠʩʠ ʚʦ-

ʜʦʨʦʜʘ, ʧʨʝʧʘʨʘʪʦʤ ɹʠʦʭʝʣʘʪ-ʢʦʥʮʝʥʪʨʘʪ ʠʣʠ ʜʨʫ-

ʛʠʤʠ. 

ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʨʠ ʤʠʥʫʩʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʨʝʢʦʤʝʥʜʫʝʤ ʧʨʠʤʝʥʷʪʴ çʩʫʭʠʝè ʚʘʥʥʳ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ ʧʦʨʦʰʦʢ ʤʝʜʠ ʩʫʣʴʬʘʪʘ (ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ) 

ʠʣʠ ʩ ʥʝʛʘʰʝʥʥʦʡ ʠʟʚʝʩʪʴʶ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:9 ʩ 

ʦʧʠʣʢʘʤʠ. 

ɺʳʚʦʜʳ 

ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʦ-

ʚʦʜʩʪʚʘ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʫ ʚʳʩʦʢʦʧʨʦʜʫʢ-

ʪʠʚʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʤʝʶʪ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺ ʦʙʩʣʝʜʫʝʤʳʭ ʭʦʟʷʡʩʪʚʘʭ ʙʦ-

ʣʝʟʥʠ ʧʘʣʴʮʝʚ ʠ ʢʦʧʳʪʝʮ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 60,5 ʜʦ 

85,6%. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʜʝʣʘʥʥʦʡ ʥʘʤʠ ʨʘʙʦʪʳ 
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ʩʯʠʪʘʝʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ ʢʦʧʳʪʝʮ ʫ ʢʦʨʦʚ, ʵʪʦ 

ʥʘʨʫʰʝʥʠʷ ʩʚʷʟʘʥʥʳʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʢʦʨʤʣʝ-

ʥʠʝʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʟʦ-

ʦʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʤʝ-

ʱʝʥʠʡ ʠ ʤʝʩʪ ʦʪʜʳʭʘ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʣʦʚ ʠ 

ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʦʤʝʱʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʠʟʦ-

ʣʠʨʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʦʢʘʟʘʥʠʷ ʣʝʯʝʙʥʦʡ ʧʦ-

ʤʦʱʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʦʧʝʨʠʨʦʚʘʥʥʳʭ ʢʦʨʦʚ ʩ 

ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ). ʆʪʩʫʪʩʪʚʠʝ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʨʘʩʯʠʩʪʢʝ ʢʦʧʳʪʝʮ ʠ ʣʝʯʝʥʠʶ ʢʦʨʦʚ ʩ ʙʦ-

ʣʝʟʥʷʤʠ ʧʘʣʴʮʝʚ ʠ ʢʦʧʳʪʝʮ, ʘ ʪʘʢʞʝ ʥʝʧʨʘʚʠʣʴʥʦʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʥʦʞʥʳʭ ʚʘʥʥ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʩʥʠʞʘʝʪ ʩʨʦʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʨʝʞʜʝʚʨʝ-

ʤʝʥʥʦʤʫ ʚʳʙʳʪʠʶ.  

ʈʘʟʚʝʜʝʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʢʦʪʘ ʙʫʜʝʪ 

ʨʝʥʪʘʙʝʣʴʥʦ ʠ ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʙʫʜʫʪ ʦʧʪʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʞʠʚʦʪʥʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʣʝʯʝʙʥʘʷ ʨʘʙʦʪʘ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʛʥʦʡʥʦ-

ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʝ ʛʦʚʦʨʷ ʦ ʙʦʣʝʟʥʷʭ 

ʜʨʫʛʦʡ ʧʘʪʦʣʦʛʠʠ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʯʝʤ 

ʚʳʰʝ ʙʫʜʝʪ ʥʘʨʘʩʪʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ 

ʞʠʚʦʪʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ 

ʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʥʦʡʥʦ-ʥʝʢʨʦʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʝʡ, 

ʝʩʣʠ ʥʝ ʙʫʜʝʪ ʥʘʣʘʞʝʥ ʧʦʩʪʦʷʥʥʳʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠ-

ʣʘʢʪʠʯʝʩʢʠʡ ʫʭʦʜ. 
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Abstract 
This paper will describe the characteristics of names of Sundanese people who, in general, rarely use sur-

names following their given names. Surnames in Sundanese culture are usually found among aristocrats (menak). 

The data were obtained from the observation of names of Sundanese people in Sumedang. 

The results of this study indicate that there are several categories of names of Sundanese people as follows: 

a) names with repeated vowels such as Iis and Iim (female names); b) names with repeated first syllable, such as 

Dada and Caca (male names); c) names with repeated first syllable plus consonants or consonant clusters such as 

MimiN, YayaH, and MumuNG (female names) as well as DadaN, DadaNG, and TataNG (male names); d) names 

ended in ïdin or ïadi such as Saepudin and Permadi (male names); e) names consisting of only one word such as 

Rukmini and Rukanda; f) typical names of Sundanese people such as Engkos, Engkus, Enjang, Idi, Otong, Oyo, 

Saldi, Totong, Ujang, and Yudi (male names) as well as Ai, Elas, Elis, Engkar, Encum, Eneng, and Entin (female 

names); g) surnames of aristocrats such as Wargahadibrata, Kusumaatmaja, and Wirahadikusumah; h) names 

unrelated to Sundanese culture such as Karolina, Elizabet, Charles, and Richard, borrowed from foreign names. 

 

Keywords: Sundanese anthroponyms, culture, reference 

 

1. Introduction  

Indonesia has 43 provinces, one of which is West Java. The areas included in West Java are Bogor, Bandung, 

Purwakarta, Cianjur, Majalengka, Sumedang etc.  

 
Source: http://surl.li/iste 

 

West Java, whose capital city is Bandung, is pop-

ulated by Sundanese ethnic group. Over time, numer-

ous people from various ethnicities and races come to 

Bandung. The ethnic immigrants considered the oldest 

in Bandung are Bugis and Javanese ethnic groups. The 

diversity of the origins of the people living in Bandung 

affects the diversity of local cultures in the city. In its 

development, Bandung is not only a city that is quite 
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open to the presence of other local cultures, but also 

having an abundance of diverse local cultures. The di-

versity of local cultures in Bandung eventually be-

comes the cultural wealth of the city (Dienaputra, 2020: 

7) 

The Sundanese ethnic group has culture and lan-

guage that is different from other provinces in Indone-

sia. One of the unique aspects of the Sundanese culture 

is seen in how Sundanese people name their newborns. 

The study of naming is called anthroponymics. In 

Indonesia, anthroponymics is not widely known due to 

several factors. In addition to the fact that this study has 

not yet received widespread attention from linguists in 

this country, masterô and doctoral students are rarely 

interested in writing this topic. In fact, anthroponymics 

is a notably interesting topic since it involves interdis-

ciplinary fields such as pragmatics, morphology, social 

sciences, philology, etc. The combination of anthropo-

nymics and pragmatics studies the use of the names and 

the manner to address the people bearing the names. 

The combination of anthroponymics and morphology 

analyzes the formation of variations of names. The 

combination of anthroponymics and social sciences ex-

amines the position and status of the people bearing the 

names in the community as well as the manner to ad-

dress them. In addition, it can also tell us the social dis-

tance between the participants of communication. The 

combination of anthroponymics and philology ob-

serves a series of names contained in ancient manu-

scripts and the history of these names.  

The naming of newborns in Indonesia is carried 

out according to the wishes of their parents or families. 

There are no specific rules in naming, hence the irreg-

ularity in naming. Every family or parents can name 

their children at will, regardless of the culture that usu-

ally applies in their ethnic groups. Parents name their 

children after the names of famous people, either the 

whole name or only the first or the last name, such as 

John Kennedy, Socrates and others. This naming does 

not reflect Indonesian culture and tradition, thus it will 

affect the personality of the child. Moreover, the child 

is not educated in the local culture. It will gradually 

erode the culture and tradition of these ethnic groups. 

Nowadays, in Indonesia, it is difficult to determine the 

ethnicity a person belongs to by the name only since 

their given names do not reflect their ethnicity. 

Each region in Indonesia has its own characteris-

tics in the system of anthroponym. They remain strong 

in the ethnicity of Batak, Manado, Minahasa, Bali, 

Sasak, Javanese, etc. Name can determine the origin of 

the individual bearing the name. It is evident from these 

ethnic groups who, up to the present day, remain adhere 

to their culture, although many of them have migrated 

to various cities in Indonesia and even abroad. 

Naming in Sundanese families is varied. There are 

families who remain adhere to the Sundanese culture 

and name their children after the typical names of Sun-

danese people, particularly families living in villages or 

small towns. The names of children of families living 

in big cities usually do not contain typical characteris-

tics of Sundanese names.  

Based on our observations, the Sundanese people, 

specifically those living in big cities, use foreign names 

instead. Some people, originally living in villages then 

moving to big cities, even change their name. Such case 

is revealed from a casual chat with another examiner 

while waiting for masterôs defense. This chat was orig-

inally not intended to discuss this topic. However, by 

chance, the examiner mentioned a cousin named Yayah 

who used to live in a village. As she worked in Jakarta, 

she changed her name to Dea. In terms of culture, In 

terms of culture, the name Yayah is indicative of and 

referring to the characteristic of Sundanese names, and 

thus the cultural identity of the person bearing the 

name. The examiner continued that the cousin thought 

the name Yayah is a name of a villager, and thus unsuit-

able for living in the metropolitan city such as Jakarta. 

In our opinion, however, it is not true. A name is a per-

sonal and cultural identity and closely related to numer-

ous aspects. By changing the name, the characteristic 

of Sundanese culture contained in the original name is 

lost. People can no longer know the origin of the cousin 

from the name Dea. It is a common phenomenon in 

modern Sundanese community. This paper will focus 

on the names of Sundanese people that contain the char-

acteristics of Sundanese culture. 

2. Culture 

This paper differentiate the meaning of culture in 

óbudayaô and ókebudayaanô. This notion is based on 

two words formed from the same root word that do not 

necessarily have an identical or synonymous meaning. 

According to Masinambow (2004 in Rahyono, 2015: 

50), budaya refers to values and customs while ke-

budayaan refers to a complex symptom including val-

ues and customs that show systemic unity. In this paper, 

budaya refers to representations or manifestations, 

while kebudayaan refers to concepts and their manifes-

tations. Thus, budaya is a good manifestation in the 

form of works that can be captured by our senses as 

well as actions taken in the context of organizing life 

based on works of thinking, while kebudayaan is a 

comprehensive understanding of budaya related to its 

concepts and their manifestations. Manners manifested 

in the form of behavior as well as choice of words in 

speech are the forms of budaya. Kebudayaan, in addi-

tion to the manifestations, includes values, systems, and 

mindsets within that underlie these manifestations and 

manners (Rahyono, 2015: 51). Based on this under-

standing, it can be briefly concluded that budaya is the 

reality of thinking or action in the form of works that 

can be seen, felt, and touched. Meanwhile, kebudayaan 

is more abstract as it is manifested in the forms of con-

cepts, values, systems, and patterns of thinking.  

3. Sundanese Culture 

Based on the 2010 census, Indonesia has more 

than 300 ethnic groups. The largest ethnic group is the 

Javanese ethnic group, followed by the Sundanese eth-

nic group. The Sundanese ethnic group lives in West 

Java. Similarly, in terms of language, Sundanese lan-

guage is the second largest language spoken. 

As previously stated, culture concerns both the 

concept and the embodiment of the concept. The em-

bodiment is found in the traditions of every ethnic 

group. According to Esten, tradition is a hereditary 

practice of a community based on the cultural values of 

the community. Tradition shows how the members of 
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the community behave, both in worldly life and spir-

itual or religious matters. Tradition regulates the inter-

action between humans and other humans, humans and 

the environment, as well as humans and nature. All of 

these are interrelated to form a system that has patterns 

and norms, while simultaneously regulating penalties 

for violations and deviations (1999: 20-22). All of these 

are reflected, among others, through proverbs and nam-

ing that refer to the tradition of the Sundanese people.  

4. Anthroponymics 

Anthroponymics is a branch of Onomastics. Ono-

mastics is the study of the art of naming (Bondaletov, 

1983: 7). Meanwhile, anthroponymics is the study of 

personal names, patronyms (names derived from the fa-

therôs), surnames, nicknames, pseudonyms (both indi-

vidual and group pseudonyms), and cryptonyms (code 

names). Anthroponymics is also the study of names 

contained in literary works, folklores, myths, and fairy 

tales. Anthroponymics differentiates the names of the 

common people and the names of baptism as well as 

the similar names originating from literary works and 

dialects. Each ethnic group in each era has its own 

names for population registration at the Civil Registry 

Office. 

Anthroponymics is closely related to other sci-

ences, as previously described. It can reflect the culture, 

attitudes, and identity of an individual. Therefore, an-

throponyms of Sundanese people as a component of 

Sundanese culture will reflect Sundanese culture. 

5. Anthroponyms of Sundanese People 

Names as part of the language used as a marker of 

our identity also reveal the identity and culture of the 

owner of the names. Upon learning the names Yayah, 

Euis, Cucu, Iis, Imas, Entin, Dadang, Asep, Encep, 

Ujang, Ayi, Elis, Neneng, Eha, Usep, we can at least 

guess the ethnicity of those names. In general, people 

with these names come from Sundanese ethnic group. 

Supposing they are not, it may be caused by a certain 

effect, purpose and background (Sibarani, 2004: 108-

109)  

The names of the Sundanese people have certain 

characteristics as follows: 

a. Repetition of vowels, such as Iis, Uum, Uun, 

Uus, Iip, and Aas as the first names for girls. These 

names are frequently found in Sumedang. 

b. Repetition of the first syllables, such as Cucu, 

Juju, Nana, Yuyu, Didi, Dada, Caca, Cici, Dede, Mimi, 

Tantan, Wiwi, Wawa, Cece, Tata, Lili, Yaya, Jaja, 

Yoyo, etc. 

c. Repetition of the first syllables with the addition 

of consonants or consonant clusters. This characteristic 

is usually found in the first names, such as Beben, De-

den, Tatan, Dadan, Jejen, J Maman, Memed, Jujun, 

Wawan, Teten Cecep, Didin, Nanan, Tatang, Jajang, 

Nanang, Dadang, Totong, Yayang, and Yayang (male 

names) as well as Yayah, Yoyoh, Cucun, Kokom, Titin , 

Neneng, Nunung, Mumung, Lilis Mimin, Nining, and 

Wiwin (female names). 

d. Names based on gender. Names that end with -

din or -adi are usually male names, such as Mahmudin, 

Saepudin, Muyladin, Mahpudin, Wahyudin, Nurdin, 

Jalaludin, Rusmayadi, Kurniadi, Kusnadi, Suryadi, 

Permadi, etc. Meanwhile, names that end with ïsih, -ti, 

or ïni are usually female names, such as Wiraningsih, 

Nuraningsih, Sriningsih, Ratnaningsih, Mintarsih, 

Yuningsih, Sariningsih, Sumiati, Suwanti, Suhaeti, 

Kusmiati, Risiati, Susanti, Nurbayati, Wagiati, Dama-

yanti, Kurniati, Maryati, Suhartati, Suwartitni, Su-

haeni, Sumarni, Rustini, Maryani, Rohani, Rukmini, 

Yulianti, etc. 

e. Consisting of only one word such as Sukarman, 

Sutrisna, Suryaman, Suryana, Suratman, Sumarna, Su-

priatna, Suryadi, Kusmana, Kusnadi, and Rukanda 

(male names) as well as Wahyuni, Maryati, Wartini, 

Yunaesih, Rukmini, Rohayati, Hartati, etc. 

f. Typical Sundanese names, such as Aceng, Aep, 

Acep, Atang, Empud, Endang, Engkos, Engkus, En-

jang, Idi, Otong, Oyo, Saldi, Totong, Ujang, and Yudi 

(male names) as well as Ai, Cucu, Enok, Elas, Elis, 

Engkar, Encum, Eneng, Entin, Eti, Euis, Herna, Hema, 

Iceu, Ida, Ita, Ina, Neni, Tati, Yanti, Tita, Yeti, and Yati 

(female names). 

g. Surnames only found in noble or educated fam-

ilies, such as Wirakusumaatmaja, Wargahadibrata, Su-

riatmaja, Suryasomantri, Kusumasumantri, and 

Martalegawa.  

Indonesia has no rules or laws governing the nam-

ing system. Everyone is free to name their children 

without being bound by the rules imposed by the gov-

ernment. This applies to all ethnic groups in Indonesia, 

including Sundanese. Sundanese ethnic group has var-

ious inherent characteristics, one of which is the own-

ership of unique names such as Asep, Encep, Agus, 

Aceng, Ujang, Nyai and others. These names are the 

names of ancestral heritage, the development of favor-

ite nicknames of the Sundanese people for their chil-

dren at that time. For example, parents call their own 

sons Asep and the sons of others Ujang. The names re-

ferred to the children by the community in West Java 

are inseparable from the applicable social strata. The 

name Encep is a formal nickname of Asep, given to 

children from the nobility. The nicknames given to girls 

from the nobility in the past are Ai or Enok, and thus the 

names are popularly used to name girls in the past few 

years. Over time, Enok is rarely used. In addition to 

these names, the Sundanese name with a strong posi-

tion among the community of West Java in the past is 

Aceng. It is a special name given to boys from families 

with religious backgrounds, for example sons of reli-

gious leaders such as ustad, kyai, ajengan, and others. 

The name Aceng nowadays is used as the first name 

such as Aceng Muhammad, Aceng Fikri, and Aceng 

Mfitah. Even though Aceng is a Sundanese name, Mu-

hammad, Fikri, Mfitah come from Arabic. Today, 

Aceng is widely and freely used by non-religious fami-

lies and the name Asep does not only belong to the Sun-

danese people, but also families outside the Sundanese 

ethnicity group. Asep is used as the name for girls, for 

instance Asep Purwanti in Bojonegoro, and boys, for 

instance Asep Situmorang and Asep Sugiarto in Me-

dang. Even though these families have no Sundanese 

ancestry at all, they are proud to own the name Asep. 

The name Asep is an abbreviation with high philosoph-

ical values, A for agama (religion), S for social, E for 

economy and P for pendidikan (education). Thus, the 
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name Asep can be interpreted as someone who is reli-

gious, social, becoming a leader in the business world, 

and educated. There are numerous men with the first 

name Asep, leading to the establishment of an associa-

tion of people whose first name is Asep. This associa-

tion has many members and holds frequent meetings. 

The names and nicknames in Sundanese ethnic 

group are inseparable from the history of West Java. 

During the reign of Sultan Agung, there was a social 

order that allowed the development of the caste system 

or social class to influence references to fellow citizens, 

in this regard to children (related to bloodline). Encep 

is a nickname a noble child, while Ujang is a nickname 

for a commoner child, even though both are nicknames 

for boys. In addition, Sundanese ethnic group has also 

the nickname óbungsuô to refer to the last child (young-

est) of the family. Over time, the nickname changes to 

Cucu or Ucu. Eventually, the favorite nicknames that 

developed at the social strata in the past are used widely 

by the community. 

6. Conclusion 

Supposing that the Sundanese people no longer 

adhere to their tradition in naming their children, it is 

feared that the love of the children for their culture and 

tradition will be gradually eroded and eventually disap-

pear, hence the loss of their identity. 
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Abstract 

The study obtained data on the volume of mortgage loans for the period from 2011 to 2019, the share of 

volumes of loans to GDP, the growth rate of the volume of MHL with the previous period, the interest rate on the 

basis of the distribution of volume of issued MHL according to the Federal districts, the dynamics of MHL debt 

according to the Federal districts. The analysis of the dependence of the mortgage rate on the loan depending on 

the US dollar, the price of Brent crude oil and the key rate of the Central Bank of the Russian Federation. Negative 

factors that may affect the development of the mortgage market have been identified. 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʦʙʲʝʤʫ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʟʘ ʧʝʨʠʦʜ ʩ 

2011 ʧʦ 2019 ʛʦʜʘ, ʜʦʣʷ ʦʙʲʝʤʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʢʨʝʜʠʪʦʚ ʢ ɺɺʇ, ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʘ ʀɾʂ ʢ ʧʨʝʜʳ-

ʜʫʱʝʤʫ ʧʝʨʠʦʜʫ, ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʧʦ ʀɾʂ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʚʳʜʘʥʥʳʭ ʀɾʂ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ 

ʦʢʨʫʛʘʤ, ʜʠʥʘʤʠʢʘ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʀɾʂ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ. ɼʘʥ ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʠʧʦʪʝʯʥʦʡ 

ʩʪʘʚʢʠ ʧʦ ʢʨʝʜʠʪʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʨʩʘ ʜʦʣʣʘʨʘ ʉʐɸ, ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʤʘʨʢʠ Brentʠ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ ʈʌ. ɺʳʷʚʣʝʥʳ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʠʧʦʪʝʯʥʦʛʦ 

ʨʳʥʢʘ. 
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ɺʚʝʜʝʥʠʝ. 

ɼʣʷ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʠʧʦʪʝʯʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʜʣʷ ʣʶʙʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝ-

ʩʪʚʦʤ ʠʧʦʪʝʢʠ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ 

ʷʚʣʷʝʪʩʷ ʝʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʝʥʝʞʥʳʤʠ ʨʝʩʫʨ-

ʩʘʤʠ ʥʘʩʝʣʝʥʠʷ, ʙʘʥʢʘʤʠ, ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʢʦʤʧʘʥʠ-

ʷʤʠ. ʎʝʣʴʶ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʝ-

ʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʤ ʞʠʣʴʝʤ. ʇʨʠ ʧʦʩʪʦʷʥʥʦʤ ʨʦʩʪʝ 

ʠ ʨʘʟʚʠʪʠʠ ʨʳʥʢʘ ʀɾʂ ʫʚʝʣʠʯʠʪʩʷ ʧʨʠʪʦʢ ʜʝʥʝʞ-

ʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʨʳʥʦʢ ʞʠʣʴʷ, ʯʪʦ ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʞʠʚʣʝʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢ-

ʩʦʚ, ʧʨʦʠʟʦʡʜʝʪ ʫʚʝʣʠʯʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʨʘʩʪʫʪ ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ ʠ ʙʶʜʞʝʪʳ ʚʩʝʭ 

ʫʨʦʚʥʝʡ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʝʜʫʪ ʢ ʤʫʣʴʪʠʧʣʠʢʘ-

ʪʠʚʥʦʤʫ ʨʦʩʪʫ ʵʢʦʥʦʤʠʢʠ. ʇʦʵʪʦʤʫ ʥʫʞʥʦ ʨʝʘʣʠ-

ʟʦʚʳʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʠʤʝ-

ʶʪʩʷ ʚ ʨʝʛʠʦʥʘʭ, ʩʦʟʜʘʚʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʦʩʪʘ 

ʠ ʨʘʟʚʠʪʠʷ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʴʷ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʨʳʥʦʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʜʘʥʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦ-

ʤʠʢʠ. 

ʄʝʪʦʜʠʢʘ. 

ʇʦʜ ʠʧʦʪʝʯʥʳʤ ʢʨʝʜʠʪʦʚʘʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ 

ʩʣʦʞʠʚʰʠʡʩʷ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʨʦʜʘʞʝʡ ʠ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝʤ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ. ɺ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ çʆʙ ʠʧʦʪʝʢʝ (ʟʘʣʦʛʝ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ)è ʦʪ 16 ʠʶʣʷ 1998ʛ. ˉ102-ʌɿ (ʚ ʨʝʜ. ʦʪ 

31.12.2017ʛ.) [1] ʠ ɻʨʘʞʜʘʥʩʢʠʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 30 ʥʦʷʙʨʷ 1994 ˉ51-ʌɿ (ʚ ʨʝʜ. 

ʦʪ 03.08.2018 ʛ.) [2], ʠʧʦʪʝʯʥʳʡ ʢʨʝʜʠʪ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʜʦʣʛʦʩʨʦʯʥʦʝ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʟʘʝʤʱʠʢʘ, 

ʠʩʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʣʦʛʦʤ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʧʦʪʝʯʥʦʛʦ ʞʠʣʠʱʥʦʛʦ 

ʨʳʥʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʧʦ ʝʛʦ 

ʜʦʣʝ ʚ ʚʘʣʦʚʦʤ ʚʥʫʪʨʝʥʥʝʤ ʧʨʦʜʫʢʪʝ. ɼʘʥʥʳʡ ʧʦ-

ʢʘʟʘʪʝʣʴ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠ-

ʢʦʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺ ʩʪʨʘʥʘʭ ɽʉ 

ʦʥ ʩʦʩʪʘʚʣʷʝʪ 44%, ʘ ʉʐɸ-71% [3]. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʨʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʦʙʲʝʤʘ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯ-

ʥʳʭ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʈʌ ʚ ʨʫʙʣʷʭ ʠ ʠʥʦʩʪʨʘʥ-

ʥʦʡ ʚʘʣʶʪʝ ʩ 2011 ʧʦ 2019 ʛʦʜʘ (ʨʠʩʫʥʦʢ 1).  

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʨʫʙʣʷʭ ʠ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʚ ʤʣʥ. ʨʫʙ. ʀʩ-

ʪʦʯʥʠʢ: ɺʝʩʪʥʠʢ ɽʚʨʘʟʠʡʩʢʦʡ ʥʘʫʢʠ (4). 

 

ʇʦ ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʠʧʦʪʝʯʥʦʝ ʢʨʝ-

ʜʠʪʦʚʘʥʠʝ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ ʟʘ ʧʝʨʠʦʜ ʩ 2011 

ʧʦ 2019 ʛʦʜʳ ʧʦʢʘʟʳʚʘʝʪ ʧʦʩʪʦʷʥʥʳʡ ʩʧʘʜ ʩ 15 328 

ʤʣʥ. ʨʫʙʣʝʡ ʚ 2011 ʛʦʜʫ ʜʦ 413 ʤʣʥ. ʨʫʙʣʝʡ ʚ 2019 

ʛʦʜʫ (ʩʦʢʨʘʱʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚ 37 ʨʘʟ). ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʠʧʦʪʝʯʥʳʝ ʢʨʝʜʠʪʳ, ʚʳʜʘʥʥʳʝ ʚ ʨʫʙʣʝʚʦʤ ʵʢ-

ʚʠʚʘʣʝʥʪʝ, ʧʦʢʘʟʘʣʠ ʨʦʩʪ "ʧʨʦʩʝʚ" ʪʦʣʴʢʦ ʚ 2015 

ʛʦʜʫ, ʪʘʢ ʧʦʢʘʟʘʪʝʣʴ ʥʘ 2011 ʛʦʜ ʙʳʣ ʨʘʚʝʥ 452 674 

ʤʣʥ. ʨʫʙʣʝʡ, ʘ ʢ 2019 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 

2 585 716 ʤʣʥ. ʨʫʙʣʝʡ (ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʚ 5,7 

ʨʘʟʘ). ʊʦʣʴʢʦ ʟʘ ʩʝʥʪʷʙʨʴ ʠ ʦʢʪʷʙʨʴ 2018 ʛʦʜʘ ʨʘʟ-

ʤʝʨ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ ʩʦ-

ʩʪʘʚʠʣ 514 829 ʤʣʥ. ʨʫʙʣʝʡ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦ-

ʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 2017 ʛʦʜ (357 962 ʤʣʥ. ʨʫʙ.) 

ʥʘ 159 903 ʤʣʥ. ʨʫʙʣʝʡ. 

ʀʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʠʧʦʪʝʯʥʳʭ ʞʠʣʠʱ-

ʥʳʭ ʢʨʝʜʠʪʦʚ ʚʳʜʘʥʥʳʭ ʚ ʨʫʙʣʝʚʦʤ ʵʢʚʠʚʘʣʝʥʪʝ. 

ʆʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʨʦʩʪʘ ʷʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʘʷ ʧʦʣʠʪʠʢʘ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʩʪʨʘʥʝ ʥʘʯʘʣʩʷ ʨʦʩʪ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʦʚ ʚʳʜʘʥʥʳʭ 

ʠʧʦʪʝʯʥʳʭ ʀɾʂ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʪʦ ʪʫʪ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʩ 2 789 ʤʣʥ. 

ʨʫʙʣʝʡ ʚ 2015 ʛʦʜʫ ʜʦ 367 ʤʣʥ. ʨʫʙʣʝʡ ʚ 2018 ʛʦʜʫ 

ʠ 413 ʤʣʥ. ʨʫʙʣʝʡ ʚ 2019 ʛʦʜʫ (12). ɼʠʥʘʤʠʢʘ ʦʙʲ-

ʝʤʘ ɺɺʇ ʠ ʜʦʣʠ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʞʠʣʠʱʥʳʭ 

ʢʨʝʜʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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 ɼʠʥʘʤʠʢʘ ʦʙʲʝʤʘ ɺɺʇ ʠ ʜʦʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʀɾʂ ʚ ɺɺʇ 
ʇʦʢʘʟʘʪʝʣʴ 2011 2012 2013 2014 2015 2016 2017 2018 2019 

ɺɺʇ ʚ ʨʳʥʦʯʥʳʭ 

ʮʝʥʘʭ, ʤʣʨʜ. ʨʫʙ. 
60282,5 68163,9 73133,9 79199,7 83387,2 86148,6 92037,2 93601,83 103875,8 

ɼʦʣʷ ʦʙʲʝʤʦʚ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ 

ʀɾʂ ʚ ɺɺʇ, % 

0,75 1,01 1,22 1,53 0,91 1,19 1,4 2,21 2,49 

ʀʩʪʦʯʥʠʢ: ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (12) 

ʋʚʝʣʠʯʝʥʠʝ ʝʛʦ ʜʦʣʠ ʚ ʦʙʲʝʤʝ ɺɺʇ ʜʦ 1.53%, 

ʘ ʧʦʪʦʤ ʨʝʟʢʠʡ ʩʧʘʜ ʜʦ 0.91% ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2014 ʛʦʜ ʠʧʦʪʝʯʥʳʡ ʩʝʢ-

ʪʦʨ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʩʷ, ʘ ʟʘʪʝʤ ʝʛʦ ʧʘʜʝʥʠʝ ʩʚʷʟʘʥʦ 

ʩ ʚʦʟʥʠʢʰʝʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʴʶ ʚ ʩʪʨʘʥʝ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ 

ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. ʅʘʯʠʥʘʷ 2016 ʛʦʜʘ ʜʦʣʷ 

ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʥʘʯʘʣʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ 

ʩʚʦʠ ʫʪʝʨʷʥʥʳʝ ʧʦʟʠʮʠʠ, ʘ ʢ 2019 ʛʦʜʫ ʠ ʚʦʚʩʝ ʧʨʝ-

ʚʳʩʠʚ ʧʦʢʘʟʘʪʝʣʴ 2018 ʛʦʜʘ ʥʘ 0,28% (3,11). 

ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʘʢ ʥʘ ʤʠʨʦʚʫʶ, ʪʘʢ 

ʠ ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʵʢʦʥʦʤʠʢʫ ʦʢʘʟʘʣ ʬʠʥʘʥʩʦʚʳʡ 

ʢʨʠʟʠʩ ʚ 2008 ʛʦʜʫ ʠ ʫʞʝ ʩ 2016 ʛʦʜʘ ʪʝʤʧ ʨʦʩʪʘ 

ʩʪʘʣ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʘ ʢ ʦʢʪʷʙʨʶ 2018 ʛʦʜʘ ʜʦʩʪʠʛ 

ʧʦʢʘʟʘʪʝʣʷ ʚ 61%, ʢ ʧʦʢʘʟʘʪʝʣʶ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠ-

ʥʷʪ ʟʘ 100% ʚ 2011 ʛʦʜʫ. 

 
ʈʠʩ. 2. ʊʝʤʧ ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʘ ʀɾʂ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʝʨʠʦʜʫ, %. ʀʩʪʦʯʥʠʢ: ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (11) 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʦʢʘʟʘʥʳ ʦʙʲʝʤʳ ʚʳʜʘʥʥʳʭ ʀɾʂ ʧʦ ʬʝʜʝʨʘʣʴʥʳʤ ʦʢʨʫʛʘʤ (11,13) ʥʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 

ʦʢʪʷʙʨʴ 2018 ʛʦʜʘ. 

ʊʘʙʣʠʮʘ 2. 

 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʦʢʨʫʛʘʤ ʚ ʨʫʙʣʷʭ, ʤʣʥ 

ʨʫʙ. ʥʘ 01.10.2019 

ɻʦʜ 
ʎʝʥʪʨʘʣʴ-

ʥʳʡ ʌʆ 

ʉʝʚʝʨʦ-ɿʘ-

ʧʘʜʥʳʡ ʌʆ 

ʖʞʥʳʡ 

ʌʆ 

ʉʝʚʝʨʦ-ʂʘʚ-

ʢʘʟʩʢʠʡ ʌʆ 

ʇʨʠʚʦʣʞ-

ʩʢʠʡ ʌʆ 

ʋʨʘʣʴʩʢʠʡ 

ʌʆ 

ʉʠʙʠʨ-

ʩʢʠʡ ʌʆ 

ɼʘʣʴʥʝʚʦ-

ʩʪʦʯʥʳʡ ʌʆ 

ʂʨʳʤʩʢʠʡ 

ʌʆ 

2011 129393 47584 29618 7895 85564 65388 63680 23552 - 

2012 199300 75935 42613 14134 133749 90089 97867 37133 - 

2013 262131 99338 58960 18694 174899 110836 126781 42945 - 

2014 364106 147126 87192 24530 243149 124694 167954 56756 11 

2015 224081 98207 52395 16744 150012 87417 92303 37867 214 

2016 318026 131104 68142 21992 206867 108517 121318 50702 - 

2017 400920 164502 89118 26419 252266 136269 151592 30355 - 

2018 650738 264773 144478 41236 402678 216931 245547 104123 - 

2019 422137 150070 104868 31435 219770 125241 141543 72928 - 

ʀʩʪʦʯʥʠʢ: ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ (13) 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2 ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ ʦʙʲʝʤʘʤ ʠʧʦ-

ʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʦʩʪʘʝʪʩʷ ʟʘ ʎʝʥ-

ʪʨʘʣʴʥʳʤ ʠ ʇʨʠʚʦʣʞʩʢʠʤ ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʢʨʫ-

ʛʘʤʠ. 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʦʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʦʚ 

ʚʳʜʘʥʥʳʭ ʀɾʂ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʟʥʠ-

ʮʝʡ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʢʘʞʜʦʛʦ ʠʟ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʦʞʠʚʘʶʱʠʭ ʠ ʠʭ ʬʠʥʘʥʩʦʚʳʤ ʙʣʘʛʦʧʦʣʫʯʠʝʤ 

(ʪʘʙʣʠʮʘ 3). 

 

  

99,93%

49,68%

29,35%

34,85%

-37,64%

34,82%

25,15%

61,06%

24,88%

-60,00%

-40,00%

-20,00%

0,00%

20,00%

40,00%

60,00%

80,00%

100,00%

120,00%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020



16  Journal of science. Lyon Ѕ15/2020 

 

ʊʘʙʣʠʮʘ 3  

 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʦʢʨʫʛʘʤ ʥʘ 01.01.2019 ʛ. 

ʌʝʜʝʨʘʣʴʥʳʝ 

ʦʢʨʫʛʘ 

ʆʙʲʝʤ ʚʳʜʘʥʥʳʭ 

ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ, 

ʚ ʤʣʥ. ʨʫʙ. 

ʆʙʲʝʤ ʚʳʜʘʥʥʳʭ 

ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʚ 

ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ 

ʆʙʲʝʤ ʚʳʜʘʥ-

ʥʳʭ ʠʧʦʪʝʯʥʳʭ 

ʢʨʝʜʠʪʦʚ, ʚʩʝʛʦ 

ʆʙʲʝʤ ʚʳ-

ʜʘʥʥʳʭ 

ʠʧʦʪʝʯʥʳʭ 

ʢʨʝʜʠʪʦʚ, % 

ʎʝʥʪʨʘʣʴʥʳʡ 957 750 388 958138 31,74 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 388 167 0 388 167 12,86 

ʖʞʥʳʡ 208 474 0 208 474 6,91 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 60 728 0 60 728 2,01 

ʇʨʠʚʦʣʞʩʢʠʡ 586 441 0 586 441 19,43 

ʋʨʘʣʴʩʢʠʡ 313 420 0 313 420 10,38 

ʉʠʙʠʨʩʢʠʡ 326 569 0 326 569 10,82 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 176 608 0 176 608 5,85 

ʂʨʳʤʩʢʠʡ - - - - 

ɺʩʝʛʦ 3 018 156 388 3 018 544 100 

ʀʩʪʦʯʥʠʢ: ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ (13) 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʥʘʠʙʦʣʴʰʠʡ ʨʦʩʪ ʦʙʲʝ-

ʤʦʚ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʙʳʣʦ ʚ ɼʘʣʴʥʝ-

ʚʦʩʪʦʯʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ. ʕʪʦʪ ʨʦʩʪ ʚ 2019 

ʛʦʜʫ ʩʦʩʪʘʚʠʣ 57% ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2018 ʛʦʜʦʤ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-

ʨʘʮʠʠ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʙʝʩʧʣʘʪʥʦʤ ʚʳʜʝʣʝʥʠʠ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʧʝʨʝʩʝʣʝʥʮʝʚ ʠʟ ʜʨʫʛʠʭ ʨʝ-

ʛʠʦʥʦʚ ʈʌ ʥʘ ʜʘʣʴʥʠʡ ʚʦʩʪʦʢ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. 

ʆʜʥʠʤ ʠʟ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʧʦʪʝʯ-

ʥʭr ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʧʨʦ-

ʮʝʥʪʥʦʡ ʩʪʘʚʢʠ. ʅʘ ʝʝ ʚʝʣʠʯʠʥʫ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ 

ʬʘʢʪʦʨʳ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʪʦʠʤʦʩʪʴ 

ʧʨʠʚʣʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʬʠʥʘʥʩʦʚʳʭ 

ʨʳʥʢʦʚ (5, 12). ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʧʨʦ-

ʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʧʦ ʠʧʦʪʝʯʥʳʤ ʞʠʣʠʱʥʳʤ ʢʨʝʜʠ-

ʪʘʤ ʚ ʨʫʙʣʷʭ ʠ ʚʘʣʶʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʧʦ ʀɾʂ, ʢʘʢ ʚ ʨʫʙʣʷʭ, ʪʘʢ ʠ ʚ ʚʘʣʶʪʝ, %. ʀʩ-

ʪʦʯʥʠʢ: ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (12) 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʥʘ ʛʨʘʬʠʢʝ ʚ ʧʝʨʠʦʜ ʩ 2011 

ʧʦ 2015 ʛʦʜ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʥʝʡ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ 

ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʣʩʷ, ʜʦʩʪʠʛʥʫʚ ʩʚʦʝʛʦ ʧʠʢʘ ʚ 2015 

ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣ 13,12% ʜʣʷ ʢʨʝʜʠʪʦʚ, ʚʳʜʘʥʥʳʭ ʚ 

ʨʫʙʣʷʭ, ʠ 10,01% ʜʣʷ ʢʨʝʜʠʪʦʚ, ʚʳʜʘʥʥʳʭ ʚ ʠʥʦ-

ʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ. ɺ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2019 ʧʦ ʢʨʝ-

ʜʠʪʘʤ, ʚʳʜʘʥʥʳʤ ʠʧʦʪʝʯʥʳʤ ʞʠʣʠʱʥʳʤ ʢʨʝʜʠʪʦ-

ʚʘʥʠʝʤ ʚ ʨʫʙʣʝʚʦʤ ʵʢʚʠʚʘʣʝʥʪʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ-

ʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ, ʠ ʧʦʢʘʟʘʪʝʣʴ ʚ 2019 ʛʦʜʫ 

ʩʦʩʪʘʚʠʣ 9,4%, ʯʪʦ ʥʘ 3,72% ʥʠʞʝ ʧʝʨʠʦʜʘ 2015 

ʛʦʜʘ.  

ʉʠʪʫʘʮʠʷ ʩʦ ʩʪʘʚʢʘʤʠ ʧʦ ʀɾʂ, ʚʳʜʘʥʥʳʭ ʚ 

ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʚʳʛʣʷʜʠʪ ʥʝʤʥʦʛʦ ʠʥʘʯʝ. ʉ 

2015 ʧʦ 2017 ʛʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝ-

ʥʠʝ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʩ 10,01% ʜʦ 7,31%, ʯʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʦʙʲʷʚʣʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʌ ʜʣʷ ʛʨʘʞʜʘʥ, ʚʟʷʚʰʠʭ ʠʧʦʪʝʯʥʳʡ ʢʨʝʜʠʪ ʚ ʠʥʦ-

ʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʘ ʚ 2018 ʛʦʜʫ ʫʞʝ ʧʨʦʠʟʦʰʣʦ ʫʚʝ-

ʣʠʯʝʥʠʝ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʜʦ 9,74 %, ʘ ʚ 2019 ʛʦʜʫ 

ï ʜʦ 9,91%. ʕʪʦʪ ʬʘʢʪ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʞʝʣʘʥʠʝʤ 

ʙʘʥʢʦʚ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢʠ ʧʦ ʜʘʥʥʦʤʫ ʧʨʦʜʫʢʪʫ (3). 

ʉʪʘʚʢʠ ʧʦ ʢʨʝʜʠʪʘʤ, ʚʳʜʘʥʥʳʭ ʚ ʨʫʙʣʷʭ, ʚ 

2019 ʛʦʜʫ ʩʥʠʟʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛʦʜʦʤ ʥʘ 

0,29%, ʪʦʛʜʘ ʢʘʢ ʩʪʘʚʢʠ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ ʫʚʝ-

ʣʠʯʠʣʠʩʴ ʥʘ 4,2%. ʉʦʛʣʘʩʥʦ ʙʶʨʦ ʢʨʝʜʠʪʥʳʭ ʠʩʪʦ-

ʨʠʡ "ʕʢʚʠʬʘʢʩ" ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝ-

ʜʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 2,19 ʤʣʥ. ʨʫʙʣʝʡ ʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʩʪʘʚʢʠ ʩ 10,05% ʜʦ 9,40% ʚʳʧʣʘʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 

220 ʪʳʩ. ʨʫʙ. ʜʦ 206 ʪʳʩ. ʨʫʙʣʝʡ. ɹʣʘʛʦʜʘʨʷ ʧʦʩʪʝ-

ʧʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʚʩʝ ʙʦʣʴʰʝ 

ʟʘʝʤʱʠʢʦʚ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʠʧʦʪʝʯʥʳʡ ʢʨʝʜʠʪ 

(11). 

ʇʦʤʠʤʦ ʫʨʦʚʥʷ ʠʥʬʣʷʮʠʠ, ʙʘʥʢ ʟʘ ʦʧʝʨʘʮʠʦʥ-

ʥʳʝ ʠʟʜʝʨʞʢʠ ʤʦʞʝʪ ʧʨʠʙʘʚʠʪʴ ʝʱʝ ʙʦʣʝʝ 1%, ʘ 

ʫʯʠʪʳʚʘʷ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʩʨʦʯʢʠ, ʙʘʥʢ ʜʦʙʘʚʠʪ ʝʱʝ 

1%. ʉ ʫʯʝʪʦʤ ʠʥʬʣʷʮʠʠ ʚʩʝ ʵʪʠ ʜʦʙʘʚʢʠ ʩʦʩʪʘʚʷʪ 

6%. ɺʩʝ, ʯʪʦ ʚʳʰʝ ʵʪʦʡ ʩʪʘʚʢʠ, ʫʞʝ ʧʨʠʙʳʣʴ ʙʘʥʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʩʦʩʪʘʚʣʷʝʪ 
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9,4%, ʘ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʘʚʢʘ ʧʦ ʀɾʂ ʥʝ ʜʦʣʞʥʘ 

ʧʨʝʚʳʰʘʪʴ 6%, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʜʝʡʩʪʚʫ-

ʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ (11). 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘ ʩʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʦʛʦ ʩʨʦʢʘ ʧʦ ʚʳʜʘʥʥʳʤ ʀɾʂ, ʢʘʢ ʚ ʨʫʙʣʷʭ, 

ʪʘʢ ʠ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ (ʚ ʤʝʩʷʮʘʭ). 

 
ʈʠʩ. 4 - ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ ʩʨʦʢʘ ʧʦ ʚʳʜʘʥʥʳʤ ʠʧʦʪʝʯʥʳʤ ʞʠʣʠʱʥʳʤ ʢʨʝʜʠʪʘʤ ʚ ʨʫʙʣʷʭ ʠ ʚ 

ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ (ʩʨʦʢʠ - ʤʝʩʷʮʳ). ʀʩʪʦʯʥʠʢ: ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (16) 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʨʦʩʪʘ ʦʙʲʝʤʘ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ 

ʠʧʦʪʝʯʥʳʤ ʢʨʝʜʠʪʘʤ (ʨʠʩʫʥʦʢ 5). 

 
ʈʠʩ. 5 - ɼʠʥʘʤʠʢʘ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʀɾʂ, ʤʣʥ. ʨʫʙ. ʀʩʪʦʯʥʠʢ: ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ (12) 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʠʥʘʤʠʢʫ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ 

ʩʨʦʢʘ ʚ ʤʝʩʷʮʘʭ ʧʦ ʚʳʜʘʥʥʳʤ ʠʧʦʪʝʯʥʳʤ ʞʠʣʠʱ-

ʥʳʤ ʢʨʝʜʠʪʘʤ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʦʪʯʝʪʣʠʚʫʶ ʪʝʥ-

ʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠʧʦʪʝʯʥʳʭ 

ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʠʥʦʩʪʨʘʥʥʦʡ ʚʘʣʶʪʝ, ʪʦʛʜʘ 

ʢʘʢ ʫ ʠʧʦʪʝʯʥʳʭ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ, ʚʳʜʘʥʥʳʭ ʚ 

ʨʫʙʣʷʭ, ʥʘʯʠʥʘʷ ʩ 2016 ʛʦʜʘ ʧʦ 01.10.2019 ʛʦʜʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 19% (ʩ 

182,7 ʚ 2016 ʜʦ 217,5 ʚ 2019 ʛʦʜʫ). 

ʅʘʯʠʥʘʷ ʩ 2011 ʧʦ 2019 ʛʦʜ ʯʝʪʢʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʟʘʜʦʣʞʝʥʥʦʩʪʠ. ɺ 2018 

ʛʦʜʫ ʧʨʦʠʟʦʰʝʣ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʩʢʘʯʝʢ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 2017 ʛʦʜʦʤ. ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʩʦ-

ʩʪʘʚʠʣʘ 6 120 405 ʤʣʥ. ʨʫʙʣʝʡ, ʯʪʦ ʥʘ 25% ʙʦʣʴʰʝ 

ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ (4 898 832 ʤʣʥ. ʨʫʙ.). 

ʊʘʢʦʡ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʦʙʲʷʩʥʠʤ ʪʝʤ, ʯʪʦ ʙʘʥʢʠ ʧʨʝʜ-

ʣʘʛʘʶʪ ʧʝʨʝʢʨʝʜʠʪʦʚʘʥʠʝ ʚ ʨʫʙʣʷʭ (12), ʢʨʦʤʝ 

ʵʪʦʛʦ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʚʟʷʪʳʭ ʢʨʝʜʠʪʦʚ. 
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ɼʠʥʘʤʠʢʘ ʜʦʣʠ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ % ʠʧʦʪʝʯʥʳʭ 

ʢʨʝʜʠʪʦʚ ʚ ʦʙʱʝʡ ʩʫʤʤʝ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʨʝʜʠ-

ʪʘʤ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 6. 

 
ʈʠʩ. 6 - ɼʠʥʘʤʠʢʘ ʜʦʣʠ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʠʧʦʪʝʯʥʳʤ ʢʨʝʜʠʪʘʤ ʚ ʦʙʱʝʡ ʩʫʤʤʝ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʢʨʝ-

ʜʠʪʘʤ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʚ %. ʀʩʪʦʯʥʠʢ: ɽʜʠʥʳʡ ʠʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ (15) 

 

ɼʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 6 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʦʣʷ 

ʠʧʦʪʝʯʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʱʝʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʨʝʜʠ-

ʪʦʚ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʨʘʩʪʝʪ ( ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʩ 2018 ʧʦ 2019 ʛʦʜ ʩʦʩʪʘʚʠʣʦ 1%). 

ɼʠʥʘʤʠʢʘ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʠʧʦʪʝʯʥʳʤ ʢʨʝ-

ʜʠʪʘʤ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ-ʨʝʟʠʜʝʥʪʘʤ ʚ ʨʘʟʨʝʟʝ ʌʝ-

ʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʈʌ ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4. 

ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʠʧʦʪʝʯʥʳʤ ʞʠʣʠʱʥʳʤ ʢʨʝʜʠʪʘʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ-ʨʝʟʠʜʝʥ-

ʪʘʤ, ʚ ʨʘʟʨʝʟʝ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 01.10.2019 

ɻʦʜ 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʌʆ 

ʉʝʚʝʨʦ-ʟʘʧʘʜ-

ʥʳʡ ʌʆ 

ʖʞʥʳʡ 

ʌʆ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟ-

ʩʢʠʡ ʌʆ 

ʇʨʠʚʦʣʞ-

ʩʢʠʡ ʌʆ 

ʋʨʘʣʴʩʢʠʡ 

ʌʆ 

ʉʠʙʠʨʩʢʠʡ 

ʌʆ 

ɼʘʣʴʥʝʚʦʩʪʦʯ-

ʥʳʡ ʌʆ 

ʂʨʳʤʩʢʠʡ 

ʌʆ 

2011 421027 150082 79063 22171 221192 198076 205656 58295 - 

2012 551485 197476 108566 32619 311205 263834 267768 87463 - 

2013 713115 261331 151152 46851 424088 336626 349709 116473 - 

2014 969560 372183 216692 65967 599693 430278 465694 158010 11 

2015 1119357 435882 252192 79043 680785 471630 513607 191737 214 

2016 1264584 510941 288473 95916 808988 551600 575588 222313 - 

2017 1435231 590135 339149 109484 929485 609816 633246 252285 - 

2018 1816421 753271 438756 137416 1172630 728257 766491 313321 - 

2019 2212042 903341 527784 164057 1359020 819259 810231 440517 - 

ʀʩʪʦʯʥʠʢ: ɽʜʠʥʳʡ ʠʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ (15) 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʚʠʜʥʦ, 

ʯʪʦ ʚ ʢʘʞʜʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʦʙʲʝʤʘ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʠʧʦʪʝʯ-

ʥʳʤ ʢʨʝʜʠʪʘʤ, ʢʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ. 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝ-

ʥʠʷ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʚʠʜʘʤ ʠʧʦʪʝʯ-

ʥʳʭ ʢʨʝʜʠʪʦʚ.  

 
ʈʠʩ. 7. ɼʠʥʘʤʠʢʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʦ ʚʠʜʘʤ ʠʧʦʪʝʯʥʳʭ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ ʚ ʈʦʩʩʠʠ, ʤʣʥ. 

ʨʫʙ. ʀʩʪʦʯʥʠʢ: ɽʜʠʥʳʡ ʠʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ (15) 
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ʊʝʤʧʳ ʨʦʩʪʘ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʧʝʨʝʜ ʙʘʥʢʘʤʠ ʜʦʩʪʠʛʣʘ ʩʚʦʝʛʦ ʨʝ-

ʢʦʨʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 2019 ʛʦʜʫ. ʆʥʘ ʚʳʨʦʩʣʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2014 ʛʦʜʦʤ ʥʘ 182,2%, ʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

2015 ʥʘ 126,6%. 

ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2019 ʛʦʜʘ ʩʚʷʟʘʥʦ ʩ ʮʝʣʳʤ 

ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʩʥʠʞʝʥʠʝ ʨʝ-

ʘʣʴʥʳʭ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ ʥʘ ʬʦʥʝ ʫʭʫʜʰʝʥʠʷ ʤʘʢ-

ʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɻʨʘʞʜʘʥʝ ʩʪʨʘʥʳ 

ʩʪʘʣʠ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ ʪʨʘʪʠʪʴ ʥʘ ʦʧʣʘʪʫ ʪʦʚʘʨʦʚ 

ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʤʝʥʴʰʝ ʦʩʪʘʝʪʩʷ ʥʘ ʧʦʛʘ-

ʰʝʥʠʝ ʨʘʥʝʝ ʚʟʷʪʦʛʦ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ. ʈʦʩʪ ʧʦ-

ʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ ʪʦʣʴʢʦ ʩ ʥʘʯʘʣʘ 2015 ʛʦʜʘ ʩʦʩʪʘ-

ʚʠʣ 10,4% (12, 13, 14). 

ɺ ʪʘʙʣʠʮʝ 5 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʙʲʝʤʘ ʚʳʜʘʥ-

ʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʠ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʦʢʨʫʛʘʤ ʚ % ʥʘ 01.10.2019 

ʛʦʜ. 

ʊʘʙʣʠʮʘ 5 

 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʠ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ 

ʦʢʨʫʛʘʤ ʥʘ 01.10.2018 ʛ. 

ʌʝʜʝʨʘʣʴʥʳʝ 

ʦʢʨʫʛʘ 

ʆʙʲʝʤ ʚʳʜʘʥʥʳʭ ʠʧʦʪʝʯʥʳʭ ʢʨʝ-

ʜʠʪʦʚ, % 

ʆʙʲʝʤ ʧʨʦʩʨʦʯʝʥʥʦʡ ʠʧʦʪʝʯʥʦʡ ʟʘʜʦʣʞʝʥ-

ʥʦʩʪʠ, % 

ʎʝʥʪʨʘʣʴʥʳʡ 32 31 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ 13 12 

ʖʞʥʳʡ 7 7 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ 2 2 

ʇʨʠʚʦʣʞʩʢʠʡ 19 19 

ʋʨʘʣʴʩʢʠʡ 10 11 

ʉʠʙʠʨʩʢʠʡ 11 11 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 6 6 

ʂʨʳʤʩʢʠʡ - - 

ʀʩʪʦʯʥʠʢ: ɽʜʠʥʳʡ ʠʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ (15) 

ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ (ʪʘʙʣʠʮʘ 5), ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʦʩʨʦʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʎʝʥ-

ʪʨʘʣʴʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ, ʢʘʢ ʦʢʨʫʛ, ʣʠʜʠʨʫʶ-

ʱʠʡ ʧʦ ʦʙʲʝʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦ ʢʦʣʠʯʝ-

ʩʪʚʫ ʧʨʠʝʟʞʠʭ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ(15). 

ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʥʘ ʪʦ, ʢʘʢ ʙʫʜʝʪ ʠʟʤʝ-

ʥʷʪʴʩʷ ʩʪʘʚʢʘ ʧʦ ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ, ʧʨʦʚʝʜʝʤ 

ʘʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʘʚʢʠ ʧʦ ʠʧʦʪʝʢʝ ʦʪ ʢʫʨʩʘ ʜʦʣ-

ʣʘʨʘ ʉʐɸ, ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʤʘʨʢʠ Brent ʠ ʢʣʶʯʝʚʦʡ 

ʩʪʘʚʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ. ɹʝʟʫʩʣʦʚʥʦ, ʛʣʘʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʥʘ ʚʝʣʠʯʠʥʫ ʩʪʘʚʢʠ ʧʦ ʠʧʦʪʝʯʥʦʤʫ 

ʢʨʝʜʠʪʫ ʙʫʜʝʪ ʚʣʠʷʪʴ ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎʝʥʪʨʘʣʴ-

ʥʦʛʦ ʙʘʥʢʘ. ʂʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎɹ ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ, 

ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ: ʠʥʬʣʷʮʠʠ ʚ ʩʪʨʘʥʝ, ʮʝʥʳ ʥʘ ʵʥʝʨʛʦʨʝ-

ʩʫʨʩʳ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ, ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʫʶ ʠ ʤʠʨʦʚʳʝ ʚʝʜʫʱʠʝ ʚʘʣʶʪʳ (ʜʦʣ-

ʣʘʨ, ʝʚʨʦ ʠ ʪ.ʜ.), ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʬʠ-

ʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʦʪ ʚʣʠʷʥʠʷ ʛʣʦ-

ʙʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ. 

ɼʘʥʥʳʝ ʧʦ ʩʪʘʚʢʝ ʧʦ ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ, ʢʫʨʩʫ 

ʜʦʣʣʘʨʘ ʉʐɸ, ʮʝʥʝ ʥʘ ʥʝʬʪʴ ʤʘʨʢʠ Brent ʠ ʢʣʶʯʝ-

ʚʦʡ ʩʪʘʚʢʝ ʎɹ ʈʦʩʩʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6 ʟʘ ʧʝ-

ʨʠʦʜ ʩ 01.01.2014 ʧʦ 01.01.2019 ʛʛ. (ʧʦ ʜʘʥʥʳʤ 

ʩʘʡʪʘ ʎɹ [16]). ʇʦʢʘʟʘʪʝʣʠ ʫʩʨʝʜʥʝʥʳ ʧʦ ʛʦʜʘʤ. 

ʊʘʙʣʠʮʘ 6 

 ʋʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʮʝʥʳ ʥʘ ʥʝʬʪʴ ʤʘʨʢʠ Brent, ʢʫʨʩʘ ʜʦʣʣʘʨʘ ʉʐɸ, ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʎɹ, 

ʩʪʘʚʢʠ ʧʦ ʠʧʦʪʝʯʥʦʤʫ ʢʨʝʜʠʪʫ ʧʦ ʛʦʜʘʤ 

ʋʩʨʝʜʥʝʥʥʳʝ 

ʘʥʘʣʠʟʠʨʫʝʤʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ɻʦʜʳ 

01.01.2014-

01.12.2014 

01.01.2015-

01.12.2015 

01.01.2016-

01.12.2016 

01.01.2017-

01.12.2017 

01.01.2018-

01.12.2018 
01.01.2019 

ʎʝʥʘ ʥʘ ʥʝʬʪʴ 

ʤʘʨʢʠ Brent, $ 
101,94 55,85 44,77 54,97 72,35 54,09 

ʂʫʨʩ ʜʦʣʣʘʨʘ 

ʉʐɸ, ʚ ʨʫʙʣʷʭ 
37,4979 60,7426 65,3679 58,3459 63,9731 67,0795 

ʂʣʶʯʝʚʘʷ ʩʪʘʚʢʘ 

ʎɹ, % 
7,54 12,83 10,62 9,187 7,437 7,75 

ʉʪʘʚʢʘ ʧʦ ʠʧʦ-

ʪʝʢʝ, % 
12,25 13,83 12,64 11,53 9,73 9,56 

ʀʩʪʦʯʥʠʢ: ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (12) 

 
ɼʣʷ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʘʚʢʠ ʧʦ ʠʧʦʪʝʯ-

ʥʦʤʫ ʢʨʝʜʠʪʫ ʦʪ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 
ʙʘʥʢʘ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʩʘʡʪʝ 
ʎɹ (15). ʇʨʦʚʝʜʝʥʥʳʡ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦ 60 
ʠʟʤʝʨʝʥʠʷʤ (ʫʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙ-
ʣʠʮʝ 6 ʧʦ ʛʦʜʘʤ 01.01.2014-01.01.2019) ʚ ʧʘʢʝʪʝ MS 
Excel ʧʦʢʘʟʘʣ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ 

Ὑ=0,499. ʀʟ ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʚʝʜʝ-
ʥʠʝ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʩʪʘʚʢʠ ʧʦ ʠʧʦʪʝʯʥʦʤʫ 
ʢʨʝʜʠʪʫ) ʥʘ 49,9 % ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʢʣʶʯʝʚʦʡ 
ʩʪʘʚʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴ-
ʥʦʝ ʚʣʠʷʥʠʝ, ʪʘʢ ʢʘʢ ʧʦ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʝ ʎɹ ʈʦʩʩʠʠ 
ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ ʦʧʨʝʜʝʣʷʶʪ ʠʧʦʪʝʯʥʫʶ ʩʪʘʚʢʫ 
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ʧʦ ʢʨʝʜʠʪʫ. ʢʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎɹ ʷʚʣʷʝʪʩʷ ʪʦʡ ʮʝ-
ʥʦʡ, ʢʦʪʦʨʫʶ ʧʣʘʪʷʪ ʢʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ ʟʘ ʜʘʥ-
ʥʳʡ ʨʝʩʫʨʩ.  
ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦ 

60 ʠʟʤʝʨʝʥʠʷʤ ʟʘ ʧʝʨʠʦʜ 01.01.2014-01.01.2019 
ʛʦʜʳ ʚ ʧʘʢʝʪʝ MS Excel ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʜʝʪʝʨʤʠ-
ʥʘʮʠʠ. ʟʘʚʠʩʠʤʦʩʪʴ ʧʝʨʝʤʝʥʥʦʡ ʩʪʘʚʢʠ ʧʦ ʠʧʦʪʝʢʝ 
ʦʪ ʢʫʨʩʘ ʜʦʣʣʘʨʘ ʉʐɸ. ʩʦʩʪʘʚʣʷʝʪ 3,9%., ʘ ʦʪ ʮʝʥʳ 
ʥʘ ʥʝʬʪʴ ʤʘʨʢʠ Brent ï 0,5%. ɼʘʥʥʳʝ ʘʥʘʣʠʟʘ ʚʳ-
ʙʨʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʶʪ ʯʝʪʢʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 
ʪʦʤʫ, ʯʪʦ ʚ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʝ ʎɹ ʫʞʝ ʫʯʪʝʥʳ ʚʩʝ ʨʳ-
ʥʦʯʥʳʝ ʬʘʢʪʦʨʳ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʬʠ-
ʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʷ ʛʣʦ-
ʙʘʣʴʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ ʥʘ 
ʢʣʶʯʝʚʫʶ ʩʪʘʚʢʫ. ʂʣʶʯʝʚʘʷ ʩʪʘʚʢʘ ʎɹ ʈʦʩʩʠʠ ʩ 
09.11.2019 ʩʥʠʞʝʥʘ ʜʦ 6,5%, ʯʪʦ ʫʞʝ ʦʪʨʘʟʠʣʦʩʴ ʥʘ 
ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʘʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ.  
ɺʳʚʦʜʳ. 
ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʦʩʪʝ ʨʳʥʢʘ ʠʧʦʪʝʯʥʦʛʦ 
ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʈʌ. ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʨʦʩʪʘ ʩʪʘʣʦ 
ʥʝʦʜʥʦʢʨʘʪʥʦʝ ʩʥʠʞʝʥʠʝ ʩʪʘʚʦʢ ʧʦ ʠʧʦʪʝʯʥʳʤ ʢʨʝ-
ʜʠʪʘʤ ʠ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ.  
ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʀɾʂ, ʢ 
ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ 
ʞʠʣʴʷ ʠ ʜʦʭʦʜʘʤʠ ʥʘʩʝʣʝʥʠʷ;  

¶ ʥʝʩʪʘʙʠʣʴʥʘʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʪʦ-
ʨʘʷ ʩʚʷʟʘʥʘ ʩ ʚʚʝʜʝʥʠʝʤ ʩʘʥʢʮʠʡ ʧʨʦʪʠʚ ʈʌ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʘʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ ʛʦʩʫʜʘʨ-
ʩʪʚʦʤ ʨʳʥʢʘ ʠʧʦʪʝʯʥʳʭ ʞʠʣʠʱʥʳʭ ʢʨʝʜʠʪʦʚ;  

¶ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʧʦʪʝʯʥʦʛʦ ʧʫʟʳʨʷ; 

¶ ʠʥʬʣʷʮʠʷ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʙʘʨʴʝʨʦʤ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ 
ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʜʝʥʝʛ; 

¶ ʥʝʨʘʟʚʠʪʦʩʪʴ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʨʳʥʢʘ 
ʠʧʦʪʝʯʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ. 
ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʣʝʜʫʝʪ: 
1) ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯ-

ʥʳʝ ʢʘʪʝʛʦʨʠʠ ʥʘʩʝʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 
ʞʠʟʥʠ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʞʠʣʴʝ. 

2) ʇʨʠ ʚʳʜʘʯʝ ʠʧʦʪʝʯʥʳʭ ʢʨʝʜʠʪʦʚ ʫʯʠʪʳʚʘʪʴ 
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4) ʈʘʟʚʠʚʘʪʴ ʨʳʥʢʠ ʠʧʦʪʝʯʥʳʭ ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ 
ʧʨʦʮʝʩʩ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 
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Abstract 

In current work were suggested other possible ways to increase amount of savings in emerging markets an 

overcome attentional bias. Using conception of mental accounting in banking, increasing of financial literacy and 

change in rational expectation can lead to improvement of saving behaviour. The main goal of this work is to 

analyse effect of attentional bias on saving decision in emerging markets. This analysis cannot be done in the frame 

of traditional economic theory and lies in the field of behavioral economics. 
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Introduction  

In the absence of eǟective credit and insurance 

markets, household savings are a vital component con-

tributing to a welfare in emerging economies. Tradi-

tional theory suggests individuals have full information 

and are able to process it, so they make rational deci-

sions, and their preferences are well-defined and donôt 

change over time. However, these assumptions are 

questioned by behavioral economists and decision-

making researchers. They are interested in a process of 

decision making in the context of incomplete infor-

mation, limited cognitive resources, and behavioral. A 

lot of research in the areas of judgment and decision 

making and behavioral economics provide empirical 

evidences suggesting that individuals often act in ways 

that are economically suboptimal [1]. 

On the one hand, households without savings have 

very limited capacity to smooth out unexpected þuctu-

ations in their income, and shocks can therefore leave 

lasting consequences, such as slowing down the accu-

mulation of human capital at an early age. On the other 

hand, since savings are one of the few sources for ac-

cumulation of assets considering the ineǣciency of 

ýnancial markets, the ability to save becomes a major 

determinant 

of both social mobility and the potential for future 

income generation. Furthermore, while there are con-

troversies regarding the relationship between savings 

and economic growth, there is a general consensus that 

once savings begin to grow, possibly as a result of 

higher incomes, they increase the potential to ýnance 

investment and create additional opportunities in the 

economy. 

Main part  

Psychological aspects of attentional bias as well as 

methods of its measurement are analysed in the first 

part of this work. Analysis of features of this phenom-

enon is done in third part as well as evidences and ex-

amples from banking sector of emerging markets which 

prove suf- ficiency of attentional bias are provided. 

Moreover, third part includes analysis of ex- periments 

from banking sector and other sectors of economy 

which were done in order to overcome negative effect 

of attentional bias on saving decision. Part 4 includes 

ideas which may possibly contribute to improvement of 

saving behaviour and increase of amount of savings. 

ñAttentional bias means that a person selectively 

attends to a certain category or certain categories of 

stimuli in the environment while tending to overlook, 

ignore, or disregard other kinds of stimuliò. (2, p. 78) 

It is the way in which people donôt take into con-

sideration all available possibilities making a decision 

because attention is often only focused on limited fac-

tors. Emotional state often affects the focus of attention 

and there is a tendency to pay more on factors that stim-

ulate us on an emotional levels. The stronger the emo-

tional arousal is, whether it is in a positive or negative 

manner, the greater the shift in focus on it over any 

other aspect available to people will be. 

Attentional bias influences brain in present mo-

ment of time but it also manipulates memory. It makes 

likely to recall a moment of the past in a biased manner, 

memorizing events as a set of emotions and feelings. 

Principally, people often retain the emotion felt over 

anything else. This cognitive bias sometimes leads peo-

ple to wrong decisions or skewed memories. 

Attentional bias was found during a series of ex-

periments named the ñStroop testò. This test consists of 

a list of words printed in different colours and giving to 

partici- pants, who need to speak out loud what the col-

our is, regardless word itself. It showed that it was more 

difficult to participants to focus on colour (it took more 

time and effort to name the right one) while the words 

evoked emotions. It was clearly seen, for instance, 

when participant with spider phobia had problem to fo-

cus on colour of the card with the word ñspiderò on it 

because attention was already shifted to the emotional 

stimulus. Thus, attentional bias can be associated with 

phenomenon of hyperattention to threatening material. 

Psychologists used four main paradigms to meas-

ure attentional bias. Every test has own specific charac-

teristics and is used to capture different features of at-

tentional bias. First one is Stroop paradigm which was 

described above. However, the gold standard in atten-

tional bias research is dot-probe paradigm [2]. Two 

stimuli, one of which is neutral and one of which is 

threatening, are presented simultaneously for predeter-

mined length of time. The probe then replaces one of 
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the two stimuli to which participants must respond ï by 

classifying the probe or responding to a location. 

The Posner paradigm or Posner cueing task is sim-

ilar to the dot-probe paradigm. This test measures the 

ability of individuals to switch and focus on different 

stimuli presented [2-3]. 

The visual search is a less used way of measuring 

attentional bias. It includes the measurement of the abil-

ity to detect and distinguish specific objects among 

other objects. 

People behave in suboptimal way making savings 

decision. It is caused by many factors: one of them is 

imperfect information. Moreover, imperfect infor-

mation often distorted by processing by individuals in 

biased manner. As was shown in first chapter, attention 

bias is the cause of cognitive distortion. This happens 

when a person does not think about all possible scenar-

ios for making decision. 

A simple example can illustrate such behaviour. 

For instance, you have decided to go to trip to some is-

land and bought a plane tickets 3 months in advance. 

However, you have no money left to cover accommo-

dation and daily expenditures. You already expect con-

sumption shock in 3 months. In a perfect situation, you 

need to smooth your consumption and save money 

from date of travel decisions to date before departure. 

However, inattentiveness can cause the situation when 

you forget about your plans and decide consume in-

stead to save. Then, in a day of departure you will face 

situation when you need either significantly reduce 

your consumption or finance your trip by borrowing 

money and reduce future consumption. Third option, 

not to go travel, will lead to losing tickets. It is just one 

example from many possible situations and it can be 

not significant. However, over the life time such situa-

tions can add up and lead to serious consequences. 

Such sort of distortion was implemented in a 

model of savings and consumption in a work of D. Kar-

lan et. Al [4]. Individualôs aggregate utility consists of 

utility of ñroutineò consumption (u (ʩt)) and on excep-

tional expenditure (xt) which gives additional extra util-

ity (u). Exceptional expenditure has a unit cost 1 (xt 

is a binary dummy variable and can be either 1 or 0) 

and can vary across time (travel expenditure in one pe-

riod, medical expenditure in next and so on). So, antic-

ipated expenditure is equal to keeping in mind future 

consumption goals [4-6] 

Initial and final wealth is equal to zero so individ-

uals can either save or borrow money, but they need to 

repay it till the end of lifetime. 

There are two different type of individuals ñfully 

attentiveò and ñinattentiveò. Fully attentive individuals 

will have perfect plan and smooth their ñroutineò con-

sumption. They will be indifferent in financing one unit 

of exceptional consumption or additional marginal 

unite of ordinary consumption. 

 

    (1) 

 

    (2) 

subject to: 

   (3) 

In reality, individuals are not fully attentive re-

garding exceptional expenditures in future (but they at-

tend in both type of consumption in current period) and 

will use opportunity to get extra utility from it with 

probability: 

 

(4) 

 

Inattentive individuals face problem each period 

either to increase ordinary consumption or to consume 

one unite of exceptional consumption only in current 

period in order to maximize total utility. So, they are 

unaware of their inattention and the underforecast the 

number of expenditure opportunities [1]. Inattentive- 

ness is a reason for individuals to reoptimize their sav-

ing-consumption plan every period with new realiza-

tion of total number of future exceptional expenditures 

opportunities in period t . Individuals donôt save 

fixed amount of money every period.  

They decide how much to save in period t with re-

spect to wealth in this period and plan of future excep-

tional consumption. However, t . is changing over 

time and in some periods, individuals attend in unantic-

ipated consumption consequently they are changing 

their save-consumption plan. When unanticipated ex-

ceptional consumption is sufficiently high, individuals 

have to drastically cut consumption in this period, bor-

row money and smoothly cut consumption in future pe-

riods, or forgo some exceptional expenditures. 

Savings of inattentive individuals is:  

 

 =     (5) 

 

So, savings in period t depend on difference be-

tween ñroutineò consumption in period t and sum of 

current expenditure ( ) and future expenditures () 

divided by number of future periods till the end of life-

time when individuals will face decision to attend in 

exceptional consumption. So, consumers can only plan 

to spent periodically less money than the future excep-

tional spending opportunities they predict. Difference 

between inattentive and fully attentive individuals here 

that for inattentive individuals savings can turn nega-

tive and they will have to borrow or forego some con-

sumption. 

 For example, evidence from developing countries 

help to conclude that even if future expenditures are 

predicted, individuals tend to undersave and overbor-

row even with high interest rate. 

Student-loan provider Navient conducted a re-

search (Navient.com 2018) of more than 3,000 adults, 

aged 22 to 35. It reports that only 30% of respondents 

are saving for retirement, and that almost 40% believe 

they can safely put it off. Study concludes, that it hap-

pened because people prioritize short-term consump-

tion like home owner- ship, vacation, paying down debt 

or building an emergency fund. 

Reasons in first and second example are different 

because financial behaviour and motivation to save 

money are not the same in developed and emerging 

markets countries. However, it is clear, that the farther 
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consumption goal is the more difficult to concentrate 

attention on it. Since individuals in developing and 

emerging markets have less income and consequently 

their purchasing power is lower than in developed 

countries with high incomes, they need more time to 

reach their consumption goals which have long-term 

status. Thus, the problem of becomes apparent in de-

veloping countries. 

Mobilization of savings plays an important role for 

individuals and societal welfare. At the individual 

level, savings is an instrument for smoothing consump-

tion and finance investments in human or entrepreneur-

ial capital. At the macroeconomic level, savings rates 

help predict future economic growth. In developing 

countries, saving is an important financial tool while 

access to credit for private consumers and small busi-

ness is very limited. 

However, there exist many barriers to savings, es-

pecially in emerging markets. Among them are trans-

action costs, lack of trust, regulatory barriers, problem 

of supply of savings products. As was found in study of 

Demirg¿-Kunt, A. and Klapper, L. [7], only 22 per-

cent of adults worldwide have a savings at a formal fi-

nancial institution in the past 12 months, and 77 percent 

of adults living on less than $2 a day and donôt have an 

account at a formal financial institution. It is obvious, 

that situation is even worse if count only for developing 

countries. Thus, 61% of the population in emerging 

market countries have a bank account, but only 21% 

save in it [8]. Many evidences suggest that there are 

various constraints from demandȤside which depress 

saving even among those individuals who have no 

problem with access to saving products. For instance, 

social climate, lack of knowledge, and/or behavioral bi-

ases may lead to subȤoptimal saving decision. Atten-

tional bias may have significantly negative affect on 

saving behaviour. Such distortion in savings is more 

problematic in developing countries because reasons 

mentioned above are more tangible there. 

Attention bias is one of the most studied distor-

tions of savings in modern literature. There are plenty 

experiments which prove that inattentiveness reduces 

amount of savings of households in emerging markets. 

Messaging is the most used way to overcome attention 

bias, however it is possible to suggest other methods. 

Mental accounting is well studied concept, how-

ever, there were done not many experiments based on 

it. For example, online banks or fintech start-ups as 

Revolut and N26 in EU or Tinkoff in Russia gain pop-

ularity and compete with traditional banks for customer 

savings. They provide with easy and good tools based 

on mental accounting concept to increase amount of 

savings. One of this tools was called ñSpacesò. It gives 

opportunity to divide your account into different 

ñspacesò like account for current expenditures, account 

for monthly payments, and saving-goals account. This 

accounts are visualised what give people opportunity to 

see amount of money on every account, statistics from 

previous periods and, for saving accounts, percentage 

of fullness to achieve goal. It helps rationalize con-

sumption-saving behaviour. Moreover, good features is 

possibility to automatically distribute incomes between 

different spaces and distinguish savings account among 

others. Thus, when consumer withdrawal cash or pay in 

shop, than money is withdrawn from the ñspaceò in-

tended for these payments and saving ñspaceò remain 

untouched. So, automatization of amount of savings 

can reduce inattentiveness and visualisation can help to 

see full picture of assets and focus on future expendi-

ture. 

Advantages of ñSpacesò are obvious; however this 

concept can be implemented only on markets with high 

level of development of IT technologies. There are 

some emerging markets where IT infrastructure corre-

sponds to the required level but it cannot be imple-

mented in less developed countries. 

It is a commonly known, that individuals pay more 

attention to what they count as important. The im-

portance of different things is perceived in different 

ways by people with different levels of knowledge and 

education. Thus, financial literacy will likely influence 

attention bias. Financial literacy is now globally recog-

nized as an important element of economic and finan-

cial stability and development, however not many re- 

search has been done to estimate effect of financial lit-

eracy on behavioural biases in general. One reason for 

that is complexity of measurement of financial literacy 

itself. It is highly possible that increase of financial lit-

eracy lead to increase of responsibility for financial de-

cisions and consequently attention to future financial 

statement. 

Different age and gender groups have own fea-

tures of attention bias and different saving behavior. 

Especially, this situation is interesting in traditional 

economies most of them are also emerging markets. 

There are studies that claim that young people are over-

consume and undersave and old generation otherwise. 

However, most of this research was done in context of 

developed economies. Evidences from emerging mar-

kets can be different, especially in case of gender is-

sues. For example, evidences from Turkey suggest, that 

male investors tend to overestimate their knowledge 

and be over- confident in their decisions, while female 

are less tend to behave like that. These features can be 

relevant for analysis of saving behavior in context of 

attention bias. 

As was mentioned in first part of this paper, atten-

tion bias depends on past experiences. Thus, it is possi-

ble to combine it with rational expectation of agents. 

Attention of individuals can be affected by todayôs state 

of the world and can be changed by appropriate change 

in policy. For example, individuals, who experienced 

hyperinflation will consider possible expenditures in 

future, even after overcoming of crisis, differently from 

those who used to stable currency. So, it is possible to 

conclude that attention bias tomorrow can be affected 

by macroeconomic policy today. 

In order to compare the results of studies on per-

sonality from different regions one should take into ac-

count a possible mismatch in personality traits. In other 

words, personality traits can represent different features 

of personality in different cultures or environments be-

cause of different biases. In spite of the fact that stabil-

ity and reliability of personality traits using the Big Five 

model was proven in many studies, there is an open 
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question how reliable this model is in developed coun-

tries and especially in rural regions. Most studies on 

personality traits with the use of the Big Five model 

were made 

across western, educated, industrialized, rich, and 

democratic (WEIRD) populations, while using of this 

model outside WEIRD populations is unclear and some 

evidences only recently came up in the literature. Since 

the current study is aimed to capture relationship be-

tween personality traits in the frame of developing 

economy using data of Thailandôs Socio Economic 

Panel from rural regions of the country, it is necessary 

to understand how well the chosen model can serve the 

aims of this paper. 

T. Church (2017) analyzed evidences on cultural 

diǟerences and proved that the Big Five Model is valid 

for cross-cultural analysis [9]. However, it can be 

diǣcult to replicate it in low-educated rural regions. R. 

Laajaj et al. (2019) found that on the one hand, the Five 

Factor Model is validated across cultures and lan-

guages; on the other hand, capturing personality traits 

in low-income countries can be challenging because of 

different biases inherent to the population of non-

WEIRD societies as well as cultural and language fea-

tures playing more important role in such environment 

[10]. Diǟerence in level of education and cognitive 

abilities are also signiýcant factors of mismatch. 

Cross-cultural analysis in developing countries on 

the validity of FFM has shown that it is impossible to 

validate personal traits questions in developing coun-

tries using surveys and the standard analytical approach 

(Gurven et al., 2013; Laajaj et al., 2019) [10,11]. It is 

necessary to take into account features of every country 

or relatively homogeneous regions. However, ýndings 

across most of the developing countries have shown 

systematic problems to capture Conscientiousness and 

Agreeableness, what means that these traits have little 

predictive power in the surveys data (Laajaj and Ma-

cours, 2017) [12]. 

Overall it is impossible to point out a single factor 

that can signiýcantly explain reliability of the Big Five 

model across all developing countries. If research on 

personality traits is made across non-WEIRD popula-

tions, it is necessary to validate the Big Five model in 

homogeneous regions to classical Big Five model using 

factor analysis. 

Conclusions 

Attention bias is one of the significant distortion 

of consumption-saving decisions of individuals in 

emerging markets. In this paper was analysed psycho-

logical nature of attention bias as well as importance of 

this phenomenon in behaviour economics. 

 Moreover, in this paper was considered the way 

to include attention bias in inter- temporal consump-

tion-saving model and explained nature of difference in 

influence of this kind of behavioural bias on individuals 

from developed and emerging markets in context of 

mental accounting and endowment effect. It is possible 

to conclude, that attentional bias has more significant 

impact on emerging markets. 

There were done a lot of research in economic lit-

erature regarding attentional bias and various ways to 

overcome it were tasted. Summing up outcomes from 

different experiments conducted in emerging markets 

and in developed countries, messaging is one of the best 

solutions to overcome attention bias in saving deci-

sions. However, in spite of strong positive influence on 

saving behaviour, reminders and feedbacks donôt lead 

to great increase in amount of savings in emerging mar-

kets. 
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Abstract 

Economists associate the prospects for the development of the financial sector in the past few years with the 

introduction of blockchain technology. Financial institutions provide loans to businesses, all sorts of loans to 

homeowners, and issue insurance policies to protect people, companies and their assets. The financial sector also 

helps create savings for the retirement of the population and, in general, provides jobs and income for millions of 

people. This article discusses promising technologies that have found their application in the financial sector. The 

blockchain technology and options for its application are described with the prospect of combining all information 

flows into a single system. The prospects of using blockchain technology in the financial sector are considered, 

the advantages of its implementation and possible disadvantages of using this technology in the financial sector 

are given. An analysis of foreign experience in the implementation of blockchain technology by financial organi-

zations is presented, the advantages of introducing best practices into the financial reality of Russia are shown.  

 

Keywords: banking system, digitalization, technologies, smart contracts, blockchain technology in the 

financial sector 

 

Introduction . 

There is no doubt that for the successful function-

ing of the national economy as a whole, it is necessary 

to take into account the state of the financial sector, 

identify the main problems of its development and take 

measures to solve them. 

Traditionally, elements of the financial sector are 

the banking system and non-bank financial institutions 

(1). Over the past few years, economists have linked the 

development prospects of the financial sector with the 

introduction of blockchain technology. Financial insti-

tutions provide loans to enterprises, various kinds of 

loans to homeowners and issue insurance policies to 

protect people, companies and their assets. The finan-

cial sector also helps create savings for the retirement 

benefits of the population and generally provides mil-

lions of people with jobs and income. 

Consequently, the role of the financial sector in the 

economy is due to the fact that its institutions are the 

connecting link between the subjects of all sectors and 

subsectors of the economy, since they accumulate 

funds from the assumed obligations and then redistrib-

ute these funds between the interested subjects of the 

economy. That is, the product of the activities of organ-

izations of the financial sector is a specific product ï 

services for the redistribution of capital and the use of 

capital in those sectors of the economy that experience 

certain needs for borrowed funds. 

Therefore, there is no doubt that for the successful 

functioning of the national economy as a whole it is 

necessary to take into account the state of the financial 

sector, identify the main problems of its development 

and take measures to solve them. 

Methodology. 

Within the framework of this study, a literature re-

view on the application of blockchain technology in the 

financial sector, as well as a system analysis were con-

ducted. At the heart of the creation of any model are 

assumptions made in order to filter out minor factors 

that can be neglected without significantly distorting 

the conditions of the problem. 

This article builds a hypothesis about the relation-

ship between the specifics of a financial institution and 

the effectiveness of blockchain technology. Indicators 

are prescribed, the analysis of which will allow testing 

the hypothesis. 

Main part.  

Traditionally, the financial sector is perceived as a 

regulated and very conservative element of the econ-

omy, and the model of profitability of this element has 

remained unchanged for a long time. Nevertheless, new 

and advanced technologies over the next ten years will 

have a strong impact on the financial sector. To adapt 

to changes, financial institutions must develop a mech-

anism for adapting new technologies that will funda-

mentally change the business environment. 

Of course, today in the economic literature you 

can find polar points of view on the impact of block-

chain technology both on the financial institutions 

themselves and on their activities. Before we proceed 

to consider these points of view, we will determine 

what blockchain technology is. 

Under the name ñblockchainò are all the technolo-

gies of distributed registries, and the technology itself 

is a new type of database organization system that al-

lows a wide group of participants to receive almost sim-

ultaneous shared access to shared data, with an unprec-

edented level of confidentiality. These technologies 

will provide automation of almost all processes in the 

financial sector, combining information and finance 

management methods with artificial intelligence (2, p. 

92). 

With the help of blockchain, organizations can 

turn their business into a decentralized platform. The 

blockchain business model changes both individual el-

ements and the transaction flow, profit, and also pro-

vides growth. In this situation, the company first of all 

needs to answer the question: how exactly can block-

chain be used in its business? Basic use cases: 
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1. to store data inside the blockchain that cannot 

be faked. 

2. to improve the functionality of supply chains. 

3. to create your own decentralized model of arti-

ficial intelligence. 

Despite the fact that blockchain technology is 

quite new, it has great potential to change the financial 

sector of the economy. Consider the key advantages 

and disadvantages of this technology (table 1) (3). 

Table 1 

Key advantages and disadvantages of blockchain technology 

Advantage Disadvantage 

1. Interaction without intermediaries 1. Undefined regulatory status 

2. Fraud Protection 2. Energy Consumption 

3. Process Integrity 3. Low number of technology savvy 

4. Transparency and immutability 

4. Low speed of transfers in case of base congestion 
5. Fast transactions 

6. Cost reduction 

7. Protection from government interference 

Compiled by the author by Borisov AO, Zakha-

rova N. Prospects for the development of innovative 

technology of block chains (blockchain) // Innovative 

development of the Russian economy: IX Intern. scien-

tific -practical conf. Moscow, October 25-28. 2016 

Moscow: REU named after G.V. Plekhanova, 2016. 

The data in the table indicate that despite the huge 

number of advantages that blockchain technology can 

give, you can also name the disadvantages that this 

technology brings to the user. From the presented table 

it can be seen that at the moment the highlighted disad-

vantages can be completely eliminated. 

Today, there is a point of view about reducing and 

even soon leveling the banking sector as such through 

the use of blockchain technology. The position is ar-

gued that financial institutions are more likely to use 

blockchain technology, but it may not be applicable in 

all areas of activity (4). 

This postulate can be refuted by the fact that many 

of the services offered by banks at the current moment 

will disappear, but new banking services will replace 

them. Blockchain technology already allows you to re-

duce costs and increase efficiency by eliminating un-

necessary and expensive intermediaries from various 

processes. Blockchain technology also reduces risks. 

Transparency is enhanced by distributed registries of 

public blockchains, and security is enhanced because 

information cannot be tampered with, because regis-

tries allow you to store sensitive information and con-

trol access to information in records. 

Experts praise the potential of blockchain technol-

ogy as a tool to ensure the security of transmission and 

access to information, which can also affect the restruc-

turing of the business model under the transaction 

agreement (5). 

K. Malinova and A. Park in their study studied 

blockchain-based securities trading and found that the 

market design can be changed by using blockchain 

technology (6).  

A. Pinna and V. Ruttenberg, on the other hand, ar-

gue that smart contracts can replace several functions 

in financial markets that are currently supported by 

mandatory post-trade intermediaries (7). 

M. Pilkington believes that international payments 

can be transferred using the blockchain in just a few 

minutes, which is unattainable in a modern system 

where it takes several days to make international pay-

ments (8).  

However, from this statement it follows that inter-

national payments cannot be transferred anonymously, 

as in bitcoin transactions, they must be monitored. 

Therefore, in these types of transactions, a different 

type of block chain should be used. 

The issue of trust is very important for financial 

institutions, as the trust of clients allows the financial 

sector to fully focus on the implementation of the basic 

functions, on the work of attracting and placing clients' 

funds. However, if customers expect that the bank will 

not fulfill its obligations, they can simply, based on 

their own expectations, harm the work of the financial 

institution by trying to extract their own funds ahead of 

schedule, which will lead to the realization of the so-

called domino effect and chaos in the financial sector. 

As shown in the work of Isaev R.A. (2020) busi-

ness model is a management tool, it contains the struc-

ture and content of the management systems of a finan-

cial institution: 

1. Strategic management system (SMS) 

2. Business Process Management System (BPMS) 

3. Personnel and organizational structure manage-

ment system 

4. Quality management system (QMS) 

5. Project management system (PMS) 

6. System of operational management and work-

flow 

7. Risk management system 

8. Marketing management system 

9. Information technology (IT) management sys-

tem 
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10. Financial management system 

Each of these blocks undergoes changes when 

blockchain is introduced. Consider the practice of using 

blockchain technology below. Thus, the implementa-

tion of blockchain will affect many different areas of 

the financial sector, for example:  

1) Payments, especially international ones. When 

a Bank of America client wants to send money to the 

JPMorgan Chase account, he must pay an additional 

commission in the amount of 1 to 10%. This money will 

be used to pay for banking services to ensure the trans-

action and guarantee the authenticity of the money. In 

this case, the transfer may take up to 3 banking days. In 

the case of cross-border transactions, the commission 

will be higher. This operation will require 3 to 5 bank-

ing days. The use of blockchain technology will allow 

banks not only to accelerate transactions, but also to re-

duce the costs of their implementation. 

2) Increasing transparency. As practice shows, the 

lack of transparency in the banking sector leads to var-

ious abuses by the bank or its individual employees, 

which can lead both to financial losses for customers 

and to full-blown economic crises. The most striking 

example is the case of the American investment bank 

Lehman Brothers. Back in October 2017, JPMorgan 

and 75 other banks began testing the Interbank Infor-

mation Network, or IIN (an analogue of the SWIFT 

blockchain), which will: quickly fix problems such as, 

for example, correcting inaccurate addresses or lack of 

data; expedite payments, especially if they are delayed 

due to inaccuracies and errors; reduce costs by reducing 

workflow, the number of audits and correcting errors; 

exclude the possibility of making payments on incor-

rect data; reduce the number of facts of fraud and theft 

of personal data (9). 

3) Exchange and storage of data. Banks use private 

data warehouses, which interact with the repositories of 

other banks only at the superficial level and at the same 

time create many errors and inconsistencies. This is due 

both to the human factor, for example, an employee en-

tered data incorrectly, and to the incompatibility of data 

storage formats. According to Deloitte, the exchange of 

information through the blockchain will allow banks to 

reduce more than 25% of their operating expenses for 

data storage and processing. In addition, it will increase 

the security and reliability of stored information. In 

April 2018, Bank of America filed a patent application 

that describes a blockchain-based system that will col-

lect and identify personal and commercial data, provide 

access to it only to authorized parties and keep a record 

of everyone who has access to the data in the ware-

house. In addition, platforms such as Oyster Protocol 

and InterPlanetary File System can be used to store in-

formation based on blockchain (10). But these deci-

sions are not sharpened for the financial sector. It's just 

blockchain-based cloud storage. 

4) Digital identity verification. Financial transac-

tions in the network are impossible without an identity 

verification procedure, which, although it takes a cou-

ple of minutes, requires the repetition of each transac-

tion or authorization in the payment system. This, in 

turn, increases the risk of data or money theft and is 

simply ineffective. Blockchain technology offers, 

firstly, the verification procedure needs to be performed 

only once to create an identification card (certificate), 

and then use it for each subsequent identification, veri-

fication or authorization; secondly, the personal and fi-

nancial data of users will be protected as much as pos-

sible, since the second side will not see them - the data 

is checked by a smart contract. Fintech startups like 

Tradle, Cambridge Blockchain, and ID2020 work on 

personal identification. The first two projects were cre-

ated 30 to store evidence of identity verification and to 

ensure full ownership of the data created during identi-

fication. ID2020 is focused on issuing digital IDs to 

people who do not have paper IDs. It is supported by 

Accenture, Microsoft and the Rockefeller Foundation. 

5) Syndicated lending. We are talking about loans 

that are provided to borrowers by at least two lenders 

(syndicate of lenders). And since more than three par-

ties are involved in the syndication process, processing 

and issuing loans can take up to 19 days. The delay is 

due to the need to comply with the Federal Law ñOn 

Bank Secrecyò and the Federal Law ñOn Counteracting 

the Legalization (Laundering) of Proceeds of Crime 

and the Financing of Terrorismò, as well as the KYC 

procedure (know your customer - know your client). 

Using a decentralized blockchain register, banks 

in the syndicate can distribute tasks related to local 

matching, KYC or PODFT, and associate them with 

one client account. This will speed up the process and 

make it cheaper for all parties. In 2016, R3, Symbiont, 

Ipreo and Credit Suisse successfully launched a pilot 

project related to the use of blockchain technology in 

the syndicated loan market. In April 2018, BNP Pari-

bas, State Street, BNY Mellon, ING, HSBC and Natixis 

teamed up to participate in the deployment of the Fu-

sion LenderComm blockchain platform, which is fo-

cused on issuing syndicated loans (11). 

6) Fight against fraud. Raising money in any situ-

ation leads to an increase in the chances of fraud. And 

for the entire sector, security is paramount. More than 

40% of financial authorities and intermediaries, includ-

ing money transfer service providers, as well as stock 

exchanges, suffer heavy losses annually due to eco-

nomic crimes. The reason is the use of centralized da-

tabase systems for operations and money management. 

A centralized database system is vulnerable and highly 

susceptible to cyber attacks. As soon as a hacker gains 

access to such a system, it will not be difficult to take 

money for him. This necessitates the development of 

more secure systems that can deal with such attacks. 

The introduction of blockchain, a secure, corruption-

free technology running on a distributed database sys-

tem, may be the right decision. 

After all, each transaction is stored in the form of 

a block with a cryptographic mechanism, which is ex-

tremely difficult to crack. Moreover, all blocks are con-

nected to each other and thanks to this linking mecha-

nism, if one block is broken, all other blocks in the 

block chain immediately reflect this change. This, in 

turn, helps to track the violation and prevents the hacker 

from making changes to the general system. Having a 

secure blockchain system can eliminate cybercrime and 

attacks on the banking and financial sectors. 
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7) KYC (Know your customer). Despite the de-

centralization of technology, the blockchain can in-

crease efficiency and reduce the cost of control func-

tions for financial institutions. Banks and financial in-

stitutions are facing increasing costs, which are 

necessary in order to meet the requirements of reality 

in terms of anti-money laundering standards. All these 

processes take a lot of time and must be performed in-

dividually by all banks. According to a study by J. Mo-

yano and O. Ross, the total estimated cost of these pro-

cesses ranges from 60 to 500 million dollars per year 

(12). 

With the introduction of the blockchain system, 

independent verification of each client by one bank or 

financial institution will become available for use by 

other banks, so the client verification process does not 

need to be restarted again. This means that duplication 

of efforts will be eliminated using blockchain technol-

ogy. Moreover, all client updates will be available to all 

financial institutions in almost real time. This will lead 

to a reduction in administrative efforts, as well as the 

cost of compliance with the law in the field of combat-

ing money laundering. 

8) Smart contracts. Smart contracts have the prop-

erties of the underlying blockchain technology. Smart 

contracts can also interact with each other even through 

calls. Unlike traditional paper contracts, for the execu-

tion of which intermediaries are involved, smart con-

tracts automate contractual procedures, minimize inter-

action between the parties and reduce administrative 

costs. Thanks to this interaction system, the entire pro-

cedure is strictly controlled and cannot be corrected by 

one of the parties with a fraudulent purpose. 

9) Trade finance. We will not dwell on the details 

of trade finance, we can only say that all the opportuni-

ties offered by blockchain technology essentially solve 

the problems of trade finance transactions. What does 

blockchain technology offer? Consensus mechanism, 

distributed ledger system and cryptographic security. 

To assess the effectiveness of the implementation 

of blockchain technology, it is worth using the follow-

ing indicators: 

1. Annual income of the company. 

2. The scope of the financial institution. 

3. The amount of costs for the implementation of 

blockchain technology (per year). 

4. Could blockchain technology negatively af-

fect your organization? 

5. Your place among competitors based on the 

results of using blockchain technology. 

6. What blockchain model are you ready to use / 

plan to use. 

Findings. 

Compared to the existing infrastructure in the fi-

nancial sector, the implementation of the blockchain 

will lead to a reduction in the cost of core activities, as 

well as allow you to earn additional income through the 

introduction of new services and accelerate traditional 

operations. And a high degree of reliability, openness 

of the processes of movement of funds and low cost of 

implementation - a significant incentive to experiment, 

implement, use. 
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Abstract 

The main platforms for the organization of training during quarantine have been disclosed and analyzed. 

Examples of the most popular messaging services between educators and students (Telegram, Viber) are given. 

Some educators also use Facebook's Messenger, even less likely to use WhatsApp. We've found out the peculiar-

ities of organizing online video conferencing using Zoom, Skype, Google Meet, Microsoft Teams. The possibili-

ties of organizing collaboration with Padlet, Linoit, Jam board, Google document, Google Drawing, MindMup 2.0 

services are demonstrated. There are common shortcomings in the use of these services in the educational process. 

It is proved that converse and communication between participants of the educational process is an important part 

of the educational process and socialization of the individual, especially in high school. Communication and joint 

work should be at the heart of the organization of the educational process in a remote form or using remote edu-

cation technologies in general education institutions. 

ɸʥʦʪʘʮʽʷ  

ʈʦʟʢʨʠʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʢʘʨʘʥʪʠʥʫ. ʅʘʚʝʜʝʥʦ 

ʧʨʠʢʣʘʜʠ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʤʽʞ ʧʝʜʘʛʦʛʘʤʠ ʪʘ ʫʯʥʷʤʠ (Telegram, 

Viber). ɼʝʷʢʽ ʧʝʜʘʛʦʛʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ Messenger ʚʽʜ Facebook, ʱʝ ʨʽʜʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

WhatsApp. ɿôʷʩʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮʽʡ ʦʥʣʘʡʥ ʟʘ ʜʦʧʦʤʦʛʦʶ Zoom, Skype, Google 

Meet, Microsoft Teams. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʽʚ 

Padlet, Linoit, Jam board, Google-ʜʦʢʫʤʝʥʪ, Google-ʤʘʣʶʥʦʢ, MindMup 2.0. ʅʘʚʝʜʝʥʦ ʩʧʽʣʴʥʽ ʥʝʜʦʣʽʢʠ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʦʟʥʘʯʝʥʠʭ ʩʝʨʚʽʩʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʩʧʽʣʢʫʚʘʥʥʷ ʽ ʢʦʤʫʥʽʢʘʮʽʷ ʤʽʞ ʫʯʘʩ-

ʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʦʮʽʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʦʩʦ-

ʙʣʠʚʦ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. ʉʘʤʝ ʢʦʤʫʥʽʢʘʮʽʷ ʽ ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʤʘʻ ʙʫʪʠ ʚ ʦʩʥʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʫ ʟʘ ʜʠʩʪʘʥʮʽʡʥʦʶ ʬʦʨʤʦʶ ʯʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ 

ʦʩʚʽʪʠ. 
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ɺʩʪʫʧ.  

ʇʘʥʜʝʤʽʷ COVID-19 ʚʧʣʠʥʫʣʘ ʥʘ ʫʩʽ ʩʬʝʨʠ 

ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʟʘʟʥʘʣʘ ʟʤʽʥ 

ʦʩʚʽʪʘ. ɸʜʞʝ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʦʭʦʧʣʶʻ ʚʝʣʠʢʝ ʢʦʣʦ 

ʦʩʽʙ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʜʦ ʥʴʦʛʦ ʜʦʪʠʯʥʽ ʚʩʽ ʯʣʝʥʠ 

ʟʚʠʯʘʡʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʨʦʜʠʥʠ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʧʨʦʙʣʝʤʫ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽʚ ʨʦʟʚôʷʟʫʚʘʣʠ ʥʘ ʜʝʨ-

ʞʘʚʥʦʤʫ ʨʽʚʥʽ. ɼʽʷʣʘ çɺʩʝʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘ ʦʥ-

ʣʘʡʥè, ʜʦ ʷʢʦʾ ʜʦʣʫʯʠʣʘʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ. 

ʇʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʧʝʨʝʡʰʦʚ ʫ ʬʦʨʤʘʪ ʦʩʚʽʪʠ ʜʠʩʪʘ-

ʥʮʽʡʥʦʾ ʯʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡ-

ʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ.  

ʇʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʘʢʪʠ-

ʚʥʦ ʨʦʟʨʦʙʣʷʣʠʩʴ ʫ ʧʨʘʮʷʭ ʆ. ʂʽʨʽʣʝʥʢʦ, ɯ. ʃʝʱʝ-

ʥʢʦ, ʅ. ʄʫʣʽʥʦʾ, ɺ. ʉʚʠʨʠʜʶʢ, ɯ. ʐʫʥʝʚʠʯ. ɼʦʩʣʽ-

ʜʞʝʥʥʶ ʧʨʦʙʣʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ 

ʰʢʦʣʽ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ ɭ. ɺʣʘʜʠʤʠʨʩʴʢʦʾ, ʆ. ʂʘʨʝ-

ʣʽʥʦʾ, ʄ. ʋʤʨʠʢ. ʊʝʦʨʝʪʠʯʥʽ, ʧʨʘʢʪʠʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ 
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ʘʩʧʝʢʪʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʠʩʚʽʪ-

ʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ʇ. ɼʤʠʪʨʝʥʢʘ, ɺ. ʂʫʭʘʨʝʥʢʘ, ʅ. ʇʨʦ-

ʪʘʩʦʚʦʾ, ʉ. ʉʘʟʦʥʦʚʘ, ʆ. ʉʘʤʦʡʣʝʥʢʘ. ʆʢʨʝʤʽ ʘʩʧʝ-

ʢʪʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʨʦ-

ʟʛʣʷʜʘʣʠ ʃ. ɺʦʣʦʰʠʥʦʚʘ, ʇ. ɭʬʽʤʝʥʢʦ, 

ʅ. ʃʦʛʽʥʦʚʘ, ʆ. ʄʘʨʫʱʘʢ ʪʘ ʽʥʰʽ [1, ʩ. 102].  

ʊ. ɹʦʥʜʘʨʝʥʢʦ [2], ʖ. ʅʦʩʝʥʢʦ [3], ʖ. ɿʘʧʦʨʦ-

ʞʯʝʥʢʦ [4] ʜʦʩʣʽʜʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭ-

ʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ̔  ʨʦʟʚʠʪʢʫ ʽʥ-

ʢʣʶʟʠʚʥʦʾ ʦʩʚʽʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʦʩʚʽʪʠ ʷʢ ʥʦʚʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʦʩʦʙʣʠʚʦʩ-

ʪʝʡ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʆ. ɿʘʨʠʮʴʢʘ [5], ʆ. ʂʦʣʝʩʥʽʢʦʚ, ɺ. ɻʦʛʫʥʩʴʢʠʡ [6], 

ʄ. ʅʘʟʘʨ [7], ʆ. ɺʘʩʶʢ, ʊ. ʉʢʫʤʽʥʘ [8], ʄ. ʂʘʨʧʝ-

ʥʢʦ [1], ɺ. ɹʠʢʦʚ [8], ʆ. ʄʘʣʽʥʢʦ [10].  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʟʚʽʜʢʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠ-

ʚʦʩʪʝʡ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢ-

ʨʘʾʥʽ ʧʽʜ ʯʘʩ ʢʘʨʘʥʪʠʥʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɼʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʧʨʦʚʘ-

ʜʞʫʻʪʴʩʷ ʚʞʝ ʧʦʥʘʜ ʩʽʤʥʘʜʮʷʪʴ ʨʦʢʽʚ. ʋ 2002 ʨ. ʄʽ-

ʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʟʘʧʦʯʘʪʢʫʚʘʣʦ 

ʝʢʩʧʝʨʠʤʝʥʪ ʽʟ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʠʩʪʘʥ-

ʮʽʡʥʘ ʦʩʚʽʪʘ ʥʘʙʫʣʘ ʨʦʟʚʠʪʢʫ ʚ ʥʠʟʮʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ: 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʨʘʜʽʦ-ʝʣʝʢʪʨʦʥʽʢʠ, ʍʘʨ-

ʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

çʍʇɯè, ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʋʢʨʘʾʥʠ çʂʇɯè, ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ, ʉʫʤʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, 

ʇʦʣʪʘʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʝʢʦʥʦʤʽʢʠ ʪʘ ʪʦʨʛʽʚʣʽ, 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦ-

ʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ ʪʘ ʽʥ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ 

ʨʝʛʫʣʶʻʪʴʩʷ ʥʠʟʢʦʶ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ: 

çʅʘʮʽʦʥʘʣʴʥʦʶ ʜʦʢʪʨʠʥʦʶ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠè, 

çʂʦʥʮʝʧʮʽʻʶ ʨʦʟʚʠʪʢʫ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘ-

ʾʥʽè, çʅʘʮʽʦʥʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾè, 

ʟʘʢʦʥʘʤʠ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè, çʇʨʦ ʚʠʱʫ 

ʦʩʚʽʪʫè, ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘ-

ʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʜʠʩʪʘʥ-

ʮʽʡʥʝ ʥʘʚʯʘʥʥʷè.  

ɺ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡ-

ʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʚ ʨʽʟʥʠʡ ʯʘʩ ʚʭʦʜʠʣʠ ʈʘʜʘ ʟ ʧʠ-

ʪʘʥʴ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʚʠʪʢʫ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʧʨʠ 

ʂʄ ʋʢʨʘʾʥʠ, ʢʦʦʨʜʠʥʘʮʽʡʥʘ ʈʘʜʘ ʄʆʅ ʋʢʨʘʾʥʠ ʟ 

ʧʠʪʘʥʴ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ, ʋʢʨʘʾʥʩʴʢʠʡ ʮʝʥʪʨ ʜʠ-

ʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʥʘ ʙʘʟʽ ʂʇɯ, ʨʝʛʽʦʥʘʣʴʥʽ ʮʝʥʪʨʠ ʫ 

ʍʘʨʢʦʚʽ, ʃʴʚʦʚʽ, ʆʜʝʩʽ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ, ʍʤʝʣʴ-

ʥʠʮʴʢʦʤʫ.  

ʅʠʥʽ ʧʠʪʘʥʥʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʦʧʽʢʫʶʪʴʩʷ ʜʝʧʘʨʪʘʤʝʥʪ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʄʆʅ ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʽʥʬʦʨ-

ʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʩʪʨʫʢʪʫʨʥʽ ʧʽʜʨʦʟʜʽʣʠ 

ʜʝʷʢʠʭ ɺʅɿ. ʅʘʨʘʟʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʡ ʻʜʠʥʠʡ ʢʦ-

ʦʨʜʠʥʘʮʽʡʥʠʡ ʮʝʥʪʨ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨ-

ʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʛʘʣʫʟʽ ʨʦʟʚʠʪʢʫ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʦʩʚʽʪʠ.  

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʘʥʜʝʤʽʷ COVID-19 ʪʘ 

ʚʚʝʜʝʥʥʷ ʢʘʨʘʥʪʠʥʫ ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ ʟʤʫʩʠʣʠ ʚʩʽʭ ʚʽʜ-

ʯʫʪʠ ʥʘ ʩʦʙʽ ʩʠʣʫ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʝʭʥʦ-

ʣʦʛʽʡ.  

ʋʢʨʘʾʥʩʴʢʽ ʧʝʜʘʛʦʛʠ ʟʘʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʦʩʚʽ-

ʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʥʘʜʢʦʨʦʪʢʽ ʩʪʨʦʢʠ ʦʧʘʥʫʚʘʣʠ ʦʥ-

ʣʘʡʥ-ʩʝʨʚʽʩʠ ʪʘ ʦʩʚʽʪʥʽ ʧʣʘʪʬʦʨʤʠ ʽ ʟʘʣʫʯʠʣʠ ʾʭ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ.  

ɿʦʢʨʝʤʘ, ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʡʰʣʦ ʧʠʪʘʥʥʷ 

ʟʚôʷʟʢʫ ʚʯʠʪʝʣʷ ʟʽ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ ʪʘ ʾʭʥʽʤʠ ʙʘ-

ʪʴʢʘʤʠ. ɿʚʠʯʘʡʥʦ, ʜʣʷ ʰʚʠʜʢʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʦʙ-

ʤʽʥʫ ʜʫʤʢʘʤʠ ʽ ʜʝʪʘʣʴʥʦʛʦ ʧʦʷʩʥʝʥʥʷ ʱʦʜʦ ʚʠʢʦ-

ʥʘʥʥʷ ʟʘʚʜʘʥʴ ʘʙʦ ʥʘʚʽʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʽʜʝʦʢʦʥ-

ʬʝʨʝʥʮʽʾ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ ʩʧʽʣʴʥʠʡ ʯʘʪ ʽʟ 

ʢʣʘʩʦʤ/ʛʨʫʧʦʶ. ʉʝʨʝʜ ʫʯʥʽʚ ʽ ʙʘʪʴʢʽʚ ʜʦʚʦʣʽ ʧʦʧʫ-

ʣʷʨʥʠʤ ʽʟ ʮʴʦʛʦ ʧʦʛʣʷʜʫ ʩʪʘʣʠ Telegram ʪʘ Viber. 

ɼʝʷʢʽ ʧʝʜʘʛʦʛʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ Messenger 

ʚʽʜ Facebook, ʱʝ ʨʽʜʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ WhatsApp.  

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʘʚʜʘʥʴ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʨʦʙʽʪ 

ʽ ʟ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʽʚ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʤʠ ʩʪʘʣʠ 

Google-Classroom, Office 365, Moodle.  

ʊʘ ʚʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʤʫʥʽʢʘ-

ʮʽʾ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʽ 

ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʫʯʥʷʤʠ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 

ʛʨʫʧ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Zoom, Skype, Google 

Meet, Microsoft Teams. ʂʦʞʝʥ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʩʝʨʚʽʩʽʚ 

ʜʘʻ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʘʢʪ ʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʚ ʨʝʘʣʴ-

ʥʦʤʫ ʯʘʩʽ, ʤʦʞʣʠʚʽʩʪʴ ʜʽʘʣʦʛʫ, ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠ-

ʪʘʥʥʷ. ɼʣʷ ʧʦʯʘʪʢʫ ʚʽʜʝʦʣʝʢʮʽʾ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʧʣʘʪ-

ʬʦʨʤʽ (Zoom, Microsoft Teams, Skype, Google Meet) 

ʜʫʞʝ ʢʦʨʠʩʥʠʤ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʾ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʻ ʩʝʨʚʽʩ Mentimeter (ʘʙʦ ʡʦʛʦ ʘʥʘʣʦʛ 

Pollev) ï ʩʝʨʚʽʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʭʤʘʨʠʥʦʢ ʩʣʽʚ.  

ʂʽʣʴʢʽʩʪʴ ʩʣʽʚ ʚʽʜ ʢʦʞʥʦʛʦ ʫʯʥʷ ʦʙʠʨʘʻ ʚʯʠ-

ʪʝʣʴ. ʋ ʩʧʽʣʴʥʦʤʫ ʯʘʪʽ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ ʧʨʦʧʦʥʫ-

ʻʤʦ ʧʠʪʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ: çʅʘʧʠʰʽʪʴ ʪʨʠ ʩʣʦʚʘ, ʟ 

ʷʢʠʤʠ ʫ ʚʘʩ ʘʩʦʮʽʶʻʪʴʩʷéè, ʽ ʟʘʟʥʘʯʘʻʤʦ ʪʝʤʫ 

ʫʨʦʢʫ. ʎʝ ʜʘʩʪʴ ʷʩʢʨʘʚʠʡ ʧʦʯʘʪʦʢ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʽ 

ʦʙʛʦʚʦʨʝʥʥʷ ʪʝʤʠ ʟʘʥʷʪʪʷ. ɸʙʦ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʤʦ-

ʞʥʘ ʟʘʚʝʨʰʠʪʠ ʚʽʜʝʦʟʘʥʷʪʪʷ, ʱʦʙ ʚʯʠʪʝʣʴ ʤʽʛ ʧʦʙʘ-

ʯʠʪʠ, ʱʦ ʩʘʤʝ ʟʘʧʘʤôʷʪʘʣʦʩʷ ʫʯʥʷʤ ʧʽʜ ʯʘʩ ʫʨʦʢʫ.  

ʅʘ ʞʘʣʴ, ʜʣʷ ʪʘʢʦʛʦ ʚʠʜʫ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʚʠ-

ʜʽʣʠʪʠ ʽ ʩʧʽʣʴʥʽ ʥʝʜʦʣʽʢʠ: ʥʝ ʚʩʽ ʫʯʥʽ ʤʘʶʪʴ ʧʨʠ-

ʩʪʨʦʾ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ (ʢʘʤʝʨʘ, ʤʽ-

ʢʨʦʬʦʥ), ʩʪʘʙʽʣʴʥʠʡ ʽʥʪʝʨʥʝʪ-ʟʚôʷʟʦʢ, ʧʝʨʝʚʘʞʥʦ 

ʚʦʥʠ ʚʠʭʦʜʷʪʴ ʥʘ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʘ ʮʝ ʦʟʥʘʯʘʻ ʽ ʦʙʤʝʞʝʥʽ ʬʫʥʢʮʽʾ ʮʠʭ ʩʝʨ-

ʚʽʩʽʚ. ɸ ʦʩʦʙʣʠʚʦ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʫʯʥʽʚ 5ï6 ʢʣʘʩʽʚ, 

ʧʨʠʩʫʪʥʽʩʪʴ ʙʘʪʴʢʽʚ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʽʜʝʦʢʦʥ-

ʬʝʨʝʥʮʽʾ, ʙʦ ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʻʜʥʘʪʠʩʷ ʜʦ ʚʽʜʝʦʢʦʥ-

ʬʝʨʝʥʮʽʡ ʚʦʥʠ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ.  

ʆʜʥʘʢ, ʢʨʽʤ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʘʫʜʠʪʦʨʽʻʶ 

ʧʽʜ ʯʘʩ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ, ʚʘʞʣʠʚʠʤ ʦʩʚʽʪʥʽʤ ʢʦʤ-

ʧʦʥʝʥʪʦʤ ʻ ʩʧʽʣʢʫʚʘʥʥʷ, ʩʧʽʣʴʥʘ ʡ ʦʜʥʦʯʘʩʥʘ ʨʦ-

ʙʦʪʘ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʽʪʴ ʙʝʟ 

ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ, ʷʢ-ʪʦ ʢʘʞʫʪʴ off-line. ɼʦʩʷʛʪʠ 

ʮʴʦʛʦ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʽʚ Padlet, Linoit, 

Jam board, Google-ʜʦʢʫʤʝʥʪ, Google-ʤʘʣʶʥʦʢ, 

MindMup 2.0.  

ʆʟʥʘʯʝʥʽ ʩʝʨʚʽʩʠ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚʩʽʤ 

ʫʯʥʷʤ ʦʜʥʦʯʘʩʥʦ, ʙʘʯʠʪʠ ʨʦʙʦʪʫ ʦʜʠʥ ʦʜʥʦʛʦ, ʟʜʽʡ-

ʩʥʶʚʘʪʠ ʢʦʤʝʥʪʘʨʽ ʽ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʝʡ ʦʜ-

ʥʦʢʣʘʩʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʨʦʙʦʪʘ ʥʘ ʮʠʭ ʧʣʘʪʬʦʨʤʘʭ 

ʜʘʻ ʮʽʢʘʚʠʡ ʚʽʟʫʘʣʴʥʠʡ ʢʦʥʪʝʥʪ. ʂʦʨʦʪʢʽ ʚʽʜʧʦʚʽʜʽ ʽ 
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ʢʦʤʝʥʪʘʨʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ Jam board, 

Linoit, Google-ʤʘʣʶʥʦʢ ʪʘ Padlet.  

ʆʢʨʽʤ ʮʴʦʛʦ, Padlet ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 

ʧʦʣʦʪʥʦ, ʜʝ ʟʽʙʨʘʥʽ ʚʩʽ ʤʘʪʝʨʽʘʣʠ ʜʦ ʪʝʤʠ, ʱʦ ʚʠʚʯʘ-

ʻʪʴʩʷ. ɸʜʞʝ ʨʝʩʫʨʩ ʜʘʻ ʟʤʦʛʫ ʧʨʠʢʨʽʧʠʪʠ ʷʢ ʜʦʢʫ-

ʤʝʥʪ, ʪʘʢ ʽ ʚʽʜʝʦ- ʡ ʘʫʜʽʦ-ʬʘʡʣʠ. ɼʦʚʦʣʽ ʮʽʢʘʚʠʤ ʜʣʷ 

ʢʦʤʫʥʽʢʘʮʽʾ ʫ ʩʪʘʨʰʽʡ ʰʢʦʣʽ off-line ʻ MindMup 2.0.  

ʋʯʥʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʧʦʣʦʪʥʽ ʦʜʥʦʯʘʩʥʦ 

ʟ ʫʯʠʪʝʣʝʤ, ʦʪʨʠʤʫʶʯʠ ʚʽʜ ʥʴʦʛʦ ʧʦʩʠʣʘʥʥʷ ʜʣʷ 

ʩʧʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʥʘ ʧʦʣʦʪʥʦ MindMup 2.0, ʽ ʚʠʢʦ-

ʥʫʶʪʴ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʠʜʘʢʪʠʯʥʦʛʦ ʧʨʠ-

ʡʦʤʫ çɯʥʪʝʨʚôʶè ʧʦʩʪʘʚʠʪʠ 10 ʧʠʪʘʥʴ ʜʦ ʚʯʠʪʝʣʷ ʟʘ 

ʪʝʤʦʶ ʫʨʦʢʫ, ʱʦʜʦ ʨʦʟôʷʩʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʾʭ 

ʟʘʮʽʢʘʚʠʚ ʯʠ ʚʠʢʣʠʢʘʚ ʪʨʫʜʥʦʱʽ ʫ ʩʧʨʠʡʥʷʪʪʽ ʪʘ ʨʦ-

ʟʫʤʽʥʥʽ.  

ɺʠʩʥʦʚʢʠ.  

ʉʧʽʣʢʫʚʘʥʥʷ ʽ ʢʦʤʫʥʽʢʘʮʽʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʥʘ-

ʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʦʮʽʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʦʩʦʙʣʠʚʦ 

ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. ʉʘʤʝ ʢʦʤʫʥʽʢʘʮʽʷ ʽ ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ 

ʤʘʻ ʙʫʪʠ ʚ ʦʩʥʦʚʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘ ʜʠʩʪʘʥʮʽʡʥʦʶ ʬʦʨʤʦʶ ʯʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭ-

ʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ 

ʦʩʚʽʪʠ.  

ɼʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ ʚ ʋʢʨʘʾʥʽ ʥʘʙʫʚʘʻ ʨʦʟʤʘʭʫ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʡʪʠ 

ʫ ʥʦʛʫ ʟ ʯʘʩʦʤ, ʘ ʯʘʩʫ ʥʘ ʮʝ ʢʘʪʘʩʪʨʦʬʽʯʥʦ ʥʝ ʚʠʩʪʘ-

ʯʘʻ.  
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Abstract 

The article is devoted to the study of the conflict potential of the professional contingents of the EMERCOM 

of Russia, the development of conflict management technologies for specialists of the extreme profile. 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʥʬʣʠʢʪʦʛʝʥʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʥʪʠʥʛʝʥʪʦʚ ʄʏʉ ʈʦʩʩʠʠ, 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ. 

 

Keywords: personality, moral and psychological climate, professional contingent, interpersonal conflict.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʥʦʩʪʴ, ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠʤʘʪ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʢʦʥʪʠʥʛʝʥʪ, 

ʤʝʞʣʠʯʥʦʩʪʥʳʡ ʢʦʥʬʣʠʢʪ.  

 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝ-

ʥʠʝʤ ʢʦʥʬʣʠʢʪʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ, ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʂʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-

ʶʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʄʏʉ. ʇʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʢʩʪʨʝʤʘʣʴ-

ʥʦʛʦ ʧʨʦʬʠʣʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʙʦʣʴ-

ʰʦʛʦ ʯʠʩʣʘ ʩʪʨʝʩʩʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʝʜʲʷʚʣʷʝʪ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʪʥʠʢʘʤ. ʉʧʝʮʠʬʠʢʘ 

ʧʦʜʦʙʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʣʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʫʛʨʦʟʳ, ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʞʠʟʥʠ. 

ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʣʶʜʠ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʚʝʩʴʤʘ ʫʩʧʝʰʥʦ. 

ʏʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʢʦ-

ʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʩʦʟʜʘʶʪ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʛʨʦʟʦʡ ʜʣʷ 

ʞʠʟʥʠ, ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ. ɺʩʸ 

ʵʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝ-

ʥʠʠ ʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʂʦʥ-

ʬʣʠʢʪʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʣʫ-

ʞʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʪʚʣʝʢʘʶʪ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʷʤʳʭ ʜʦʣʞʥʦʩʪʥʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʥʠʞʘʶʪ ʤʦʪʠʚʘʮʠʶ ʢ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʛʦ ʤʦʨʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʦʢʘʟʳ-

ʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʩʠʭʦʣʦʛʠ-

ʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʩʦʪʨʫʜʥʠʢʦʚ ʄʏʉ, ʥʦ ʠ ʫʚʝʣʠʯʠ-

ʚʘʶʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʚ ʩʝʤʝʡʥʦ-ʙʳʪʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ. ɼʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʚʩʝʛʜʘ ʢʦʣʣʝʢʪʠʚʥʘ, ʥʦ ʢʘʢ ʚʩʷ-

ʢʠʡ ʚʠʜ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʢʦʥʬʣʠʢʪʥʘ ʧʦ 

ʩʚʦʝʡ ʧʨʠʨʦʜʝ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜ-

ʥʠʢʦʚ ʚʘʞʥʦ ʚʣʘʜʝʪʴ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦ ʨʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ.  

ɸʥʘʣʠʟ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʠʣ 

ʚʳʜʝʣʠʪʴ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʚʳʩʦʢʦʡ ʟʥʘʯʠʤʦ-

ʩʪʴʶ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʢʦʥʬʣʠʢʪ-

ʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʄʏʉ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴʶ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ.  

ɼʘʥʥʳʝ ʬʘʢʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʅ. ʇ. ʆʛʘʨʸʚʘè ʠʥʩʪʠʪʫʪʘ ʤʝʭʘʥʠʢʠ ʠ ʵʥʝʨʛʝ-

ʪʠʢʠ. ɺʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ ʢʦʥʬʣʠʢʪʦʛʝʥʥʦʩʪʠ 

ʩʨʝʜʳ ʚ ʢʦʣʣʝʢʪʠʚʝ ʌʂʋ çʎʋʂʉ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʄʏʉ ʈʦʩʩʠʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷè (1). 

ʂʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

21 % ʦʧʨʦʰʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʭ 

ʪʨʫʜ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʪʷʞʝʣʦʛʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʦʤ ʢʦʥʬʣʠʢʪʦʛʝʥʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 1 

ʊʷʞʝʩʪʴ ʪʨʫʜʘ ʢʘʢ ʬʘʢʪʦʨ ʢʦʥʬʣʠʢʪʦʛʝʥʥʦʩʪʠ 

ˉ ʧ/ʧ ʉʘʤʦʦʮʝʥʢʘ ʪʷʞʝʩʪʠ ʪʨʫʜʘ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ʊʷʞʝʣʳʡ 10 

2 ʉʢʦʨʝʝ ʪʷʞʝʣʳʡ, ʯʝʤ ʣʝʛʢʠʡ 11 

3 ʅʠ ʣʝʛʢʠʡ, ʥʠ ʪʷʞʝʣʳʡ 35 

4 ʉʢʦʨʝʝ ʣʝʛʢʠʡ, ʯʝʤ ʪʷʞʝʣʳʡ 20 

5 ʃʝʛʢʠʡ 14 

 

ʂʦʥʬʣʠʢʪʦʛʝʥʥʦʩʪʴ ʚ ʢʦʣʣʝʢʪʠʚʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʠ ʧʣʦʭʠʤ ʥʘʩʪʨʦʝʥʠʝʤ ʩʦʪʨʫʜʥʠ-

ʢʦʚ. ʂʘʢʠʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʩʪʨʘ-

ʜʘʶʪ ʩʦʪʨʫʜʥʠʢʠ, ʚʠʜʥʦ ʠʟ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʳ.  

 

ʊʘʙʣʠʮʘ 2 

ʍʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ 

ˉ 

ʧ/ʧ 

ʂʘʢʠʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ  

ɺʳ ʩʪʨʘʜʘʝʪʝ 

% ʠʟ ʯʠʩʣʘ ʦʧʨʦ-

ʰʝʥʥʳʭ 

1  ʍʨʦʥʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʥʝ ʩʪʨʘʜʘʶ  82 

2  ɿʘʙʦʣʝʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ  9 

3  ʈʘʜʠʢʫʣʠʪʦʤ  1 

4  ɹʦʣʝʟʥʷʤʠ ʫʭʘ, ʛʦʨʣʘ, ʥʦʩʘ  5 

5  
ɼʨʫʛʠʝ: ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʷʤʠ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʷʤʠ ʧʦʯʝʢ  
3 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ, ʦʢʦʣʦ 18 % 

ʩʦʪʨʫʜʥʠʢʦʚ ʩʪʨʘʜʘʝʪ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ ʭʨʦʥʠʯʝ-

ʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ (ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 

ʪʨʘʢʪʘ, ʙʦʣʝʟʥʷʤʠ ʫʭʘ, ʛʦʨʣʘ, ʥʦʩʘ, ʟʘʙʦʣʝʚʘʥʠʷ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʟʥʷʤʠ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʯʝʢ). 

 

ʊʘʙʣʠʮʘ 3 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʩʪʠ ʪʨʫʜʘ 

ˉ 

ʧ/ʧ  

ɺ ʯʝʤ ʚʳʨʘʞʘʝʪʩʷ ʪʷʞʝʩʪʴ ʪʨʫʜʘ % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʦʧʨʦʰʝʥʥʳʭ 

1  ɹʦʣʴʰʠʝ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ  8 

2  ʅʝʥʦʨʤʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ  9 

3  ʂʦʥʬʣʠʢʪʳ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ  10 

4  ʂʦʥʬʣʠʢʪʳ ʩ ʢʦʣʣʝʛʘʤʠ  9 

5  ʅʝʜʦʩʪʘʪʦʢ çʪʝʧʣʦʛʦè ʦʙʱʝʥʠʷ  7 

6  ɹʦʣʴʰʠʝ ʘʤʙʠʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ  11 

7  ʇʣʦʭʦʝ ʥʘʩʪʨʦʝʥʠʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ  5 

8  ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʠʪʩʷ ʦʪʜʘʚʘʪʴ ʥʝʥʫʞʥʳʤ ʧʦʨʫʯʝʥʠʷʤ  8 

9  ʇʦʩʪʦʷʥʥʦʝ ʧʦʨʠʮʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ  7 

10  ʉʠʣʴʥʦʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ  13 

11  ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʜʦʭʥʫʪʴ ʚʦ ʚʨʝʤʷ ʧʝʨʝʨʳʚʘ  5 

12  ʉʣʦʞʥʘʷ ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ  8 

 

ʂʘʢ ʚʠʜʥʦ, ʪʷʞʝʩʪʴ ʪʨʫʜʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʤʥʦ-

ʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʣʶʜʝʡ ʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʠʢʪʦʨʦʤ ʢʦʥ-

ʬʣʠʢʪʦʛʝʥʥʦʩʪʠ. ɺ ʥʠʞʝʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ ʧʨʠʚʝ-

ʜʝʥʳ ʦʙʦʙʱʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦ-

ʚʘʣʦ ʧʦʷʚʣʝʥʠʶ ʫ ʜʘʥʥʦʡ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʣʠʮ ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʘ 

ʠʤʝʥʥʦ ʧʦʚʣʠʷʣʘ ʣʠ ʥʘ ʵʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʘʪʤʦ-

ʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

 

ʊʘʙʣʠʮʘ 4 

ɺʨʝʜʥʦʩʪʴ ʨʘʙʦʪʳ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ˉ  

ʧ/ʧ  

ʉʯʠʪʘʝʪʝ ʣʠ ɺʳ, ʯʪʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ ʧʦʚʣʠʷʣʘ ʥʘ ɺʘʰʝ 

ʟʜʦʨʦʚʴʝ 

% ʦʪ ʯʠʩʣʘ 

ʦʧʨʦʰʝʥʥʳʭ 

1  ʗ ʚʧʦʣʥʝ ʟʜʦʨʦʚ, ʠ ʥʘ ʤʝʥʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ ʥʝ ʜʝʡʩʪʚʫʝʪ  35 

2  ʉʢʦʨʝʝ ʟʜʦʨʦʚ, ʯʝʤ ʥʝʪ  10 

3  ʀ ʜʘ, ʠ ʥʝʪ  13 

4  ʉʢʦʨʝʝ ʥʝ ʟʜʦʨʦʚ, ʯʝʤ ʟʜʦʨʦʚ  17 

5  ʉʯʠʪʘʶ, ʯʪʦ ʧʦʪʝʨʷʣ ʟʜʦʨʦʚʴʝ ʠ ʥʘ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ 

ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ  

25 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʝ-

ʢʦʪʦʨʳʡ ʧʨʦʮʝʥʪ ʩʦʪʨʫʜʥʠʢʦʚ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 

ʯʝʪʚʝʨʪʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ï 25 %) ʫʚʝʨʝʥ, ʯʪʦ ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʘʷ ʘʪʤʦʩʬʝʨʘ ʚ ʢʦʣʣʝʢʪʠʚʝ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʘʣʘʩʴ ʥʘ ʠʭ ʟʜʦʨʦʚʴʝ. ʅʘ ʚʦʧʨʦʩ çʉʯʠʪʘʝʪʝ ʣʠ 

ɺʳ ʩʚʦʡ ʢʦʣʣʝʢʪʠʚ ʙʣʘʛʦʧʨʠʷʪʥʳʤ?è ʙʳʣʠ ʜʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙ-

ʣʠʮʝ 5.  

 

ʊʘʙʣʠʮʘ 5 

ʆʮʝʥʢʘ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

ˉ ʧ/ʧ ʆʮʝʥʢʘ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʢʦʣʣʝʢʪʠʚʝ % ʦʪʚʝʪʦʚ ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ʕʪʦ ʦʯʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʢʦʣʣʝʢʪʠʚ  31 

2 ʉʢʦʨʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ, ʯʝʤ ʥʝʪ  39 

3 ʀ ʜʘ, ʠ ʥʝʪ  15 

4 ʉʢʦʨʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʢʦʣʣʝʢʪʠʚ  12 

5 ʕʪʦ ʦʯʝʥʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʢʦʣʣʝʢʪʠʚ  4 

 

ʆʪʚʝʪʳ ʥʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ 16 % ʣʠʮ ʦʮʝʥʠʚʘʶʪ ʢʦʣʣʝʢʪʠʚ ʢʘʢ ʥʝʙʣʘ-

ʛʦʧʨʠʷʪʥʳʡ, ʦʜʥʘʢʦ 70 % ʩʯʠʪʘʶʪ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪ-

ʥʳʡ. ɺ ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮʘʭ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʢʘʢʠʭ-ʣʠʙʦ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʧʨʦʙʣʝʤʘʭ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʨʘʢʮʠʠ ʚ ʢʦʣʣʝʢʪʠʚʝ.  

ʊʘʙʣʠʮʘ 6 

ʄʝʞʣʠʯʥʦʩʪʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʪʨʫʜʥʠʢʦʚ. 

ˉ ʧ/ʧ ʌʘʢʪʦʣʦʛʠʷ ʧʨʦʙʣʝʤ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ɿʘʪʨʫʜʥʝʥʥʦʝ ʦʙʱʝʥʠʝ ʚ ʢʦʣʣʝʢʪʠʚʝ  27 

2 ʆʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʚʳʨʫʯʢʠ  5 

3 ʏʘʩʪʳʝ ʤʝʣʢʠʝ ʩʩʦʨʳ, ʥʝʜʦʤʦʣʚʢʠ  11 

4 ʄʝʞʣʠʯʥʦʩʪʥʳʭ ʧʨʦʙʣʝʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ  57 

 

ʀʪʘʢ, 43 % ʩʦʪʨʫʜʥʠʢʦʚ ʠʤʝʶʪ ʧʨʦʙʣʝʤʳ ʤʝʞ-

ʣʠʯʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʠ ʜʘʥʥʳʝ ʝʱʝ ʨʘʟ ʧʦʜ-

ʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʨʘʙʦʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʥʝʩʢʦʣʴʢʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʠ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʠʭ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʠʚʝʜʝʥʳ 

ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʥʦʰʝʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʩʚʦʝʤʫ ʢʦʣ-

ʣʝʢʪʠʚʫ ʠ ʢ ʨʘʙʦʪʝ ʚ ʮʝʣʦʤ. ɼʦʚʦʣʴʥʳ ʣʠ ʦʥʠ ʪʝʤ, 

ʯʪʦ ʨʘʙʦʪʘʶʪ ʠʤʝʥʥʦ ʥʘ ʵʪʦʡ ʨʘʙʦʪʝ, ʦʧʨʘʚʜʘʣʠʩʴ 

ʣʠ ʠʭ ʥʘʜʝʞʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ, ʯʪʦ ʠʤʝʥʥʦ ʠʭ 

ʥʝ ʫʩʪʨʘʠʚʘʝʪ ʚ ʨʘʙʦʪʝ ʠ ʜʨʫʛʦʝ. 

ʊʘʙʣʠʮʘ 7  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʪʨʦʝʥʠʷ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ˉ ʧ/ʧ ʏʪʦ ʦʪʤʝʯʘʝʪʝ ɺʳ ʚ ʩʚʦʝʤ ʥʘʩʪʨʦʝʥʠʠ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1  ʋʩʪʘʣʦʩʪʴ, ʘʧʘʪʠʷ  8 

2  ʅʝʞʝʣʘʥʠʝ ʦʙʱʘʪʴʩʷ ʩ ʢʦʣʣʝʛʘʤʠ  5 

3  ʉʣʘʙʦʩʪʴ  3 

4  ʉʦʥʣʠʚʦʩʪʴ  11 

5  ʉʥʠʞʝʥʠʝ ʚʥʠʤʘʥʠʷ  11 

6  ʈʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ  24 

7  ʅʠʟʢʠʡ ʦʙʱʠʡ ʬʦʥ ʥʘʩʪʨʦʝʥʠʷ  5 

8  ʉʢʫʢʘ  11 

9  ʋ ʤʝʥʷ ʚʩʝ ʚ ʧʦʨʷʜʢʝ  22 

 

ʊʘʙʣʠʮʘ 8 

ʆʪʥʦʰʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʢʦʣʣʝʛʘʤ 

ˉ ʧ/ʧ ɼʦʚʦʣʴʥʳ ʣʠ ɺʳ ʩʚʦʠʤ ʢʦʣʣʝʢʪʠʚʦʤ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ʉʚʦʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʚʧʦʣʥʝ ʜʦʚʦʣʝʥ  47 

2 ʉʢʦʨʝʝ ʜʦʚʦʣʝʥ, ʯʝʤ ʥʝʪ  33 

3 ʀ ʜʘ, ʠ ʥʝʪ  15 

4 ʉʢʦʨʝʝ ʥʝʜʦʚʦʣʝʥ  5 

 

ʀʪʘʢ, 80 % ʩʦʪʨʫʜʥʠʢʦʚ ʜʦʚʦʣʴʥʳ ʩʚʦʠʤ ʢʦʣʣʝʢʪʠʚʦʤ.  
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ʊʘʙʣʠʮʘ 9  

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʚ ʢʦʣʣʝʢʪʠʚʝ 

ˉ ʧ/ʧ ʏʪʦ ɺʘʤ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʢʦʣʣʝʢʪʠʚʝ  % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ  7 

2 ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʚʳʨʫʯʢʠ  29 

3 ʂʦʣʣʝʢʪʠʚ ʥʝʩʣʘʞʝʥʥʳʡ  7 

4 ʆʪʥʦʰʝʥʠʷ ʚ ʢʦʣʣʝʢʪʠʚʝ ʥʝʨʦʚʥʳʝ, ʯʘʩʪʦ ʥʘʧʨʷʞʝʥʥʳʝ  7 

5 ɹʦʣʴʰʦʝ ʯʠʩʣʦ ʦʙʷʟʘʥʥʦʩʪʝʡ  8 

6 ʈʘʙʦʪʘ ʨʘʟʨʫʰʘʝʪ ʟʜʦʨʦʚʴʝ  10 

7 ʅʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʜʚʠʞʝʥʠʷ  13 

8 ʇʨʠʭʦʜʠʪʩʷ ʯʘʩʪʦ ʩʥʠʤʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʘʣʢʦʛʦʣʝʤ  3 

9 ʆʮʝʥʠʚʘʝʪʩʷ ʩʨʝʜʠ ʟʥʘʢʦʤʳʭ ʢʘʢ ʤʘʣʦʧʨʠʚʣʝʢʘʪʝʣʴʥʘʷ  11 

10 ɻʨʫʙʦʝ ʦʙʨʘʱʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ  5 

 

ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚ ʢʦʣʣʝʢʪʠʚʝ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʩʧʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ ʧʦʜʥʠʤʘʶʪ ʝʝ ʟʥʘʯʠʤʦʩʪʴ ʚ ʛʣʘʟʘʭ ʩʦʪʨʫʜʥʠʢʦʚ.  

ʊʘʙʣʠʮʘ 10 

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʨʘʙʦʪʦʡ 

ˉ ʧ/ʧ ʉʯʠʪʘʝʪʝ ʣʠ ɺʳ, ʯʪʦ ɺʘʰʠ ʦʞʠʜʘʥʠʷ ʦʪ ʨʘʙʦʪʳ ʦʧʨʘʚʜʘʣʠʩʴ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ɼʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʘʚʜʘʣʠʩʴ  41 

2 ʉʢʦʨʝʝ ʦʧʨʘʚʜʘʣʠʩʴ, ʯʝʤ ʥʝʪ  40 

3 ʊʨʫʜʥʦ ʩʢʘʟʘʪʴ  12 

4 ʉʢʦʨʝʝ ʥʝ ʦʧʨʘʚʜʘʣʠʩʴ, ʯʝʤ ʦʧʨʘʚʜʘʣʠʩʴ  4 

5 ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʝ ʦʧʨʘʚʜʘʣʠʩʴ  3 

 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 7% ʩʦʪʨʫʜʥʠʢʦʚ ʦʪ ʩʚʦʝʡ ʨʘʙʦʪʳ ʦʞʠʜʘʣʠ ʙʦʣʴʰʝʛʦ, ʥʦ ʠʭ ʦʞʠʜʘʥʠʷ ʥʝ 

ʦʧʨʘʚʜʘʣʠʩʴ.  

 

ʊʘʙʣʠʮʘ 11 

ʆʪʥʦʰʝʥʠʝ ʢ ʨʘʙʦʪʝ ʠ ʢ ʢʦʣʣʝʢʪʠʚʫ ʚ ʮʝʣʦʤ 

ˉ ʧ/ʧ ʊʷʛʦʪʠʪʝʩʴ ʣʠ ɺʳ ʩʚʦʝʡ ʨʘʙʦʪʦʡ ʚ ʢʦʣʣʝʢʪʠʚʝ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ʄʥʝ ʥʨʘʚʠʪʩʷ ʨʘʙʦʪʘ ʚ ʵʪʦʤ ʢʦʣʣʝʢʪʠʚʝ  42 

2 ʉʢʦʨʝʝ ʥʨʘʚʠʪʩʷ, ʯʝʤ ʥʝʪ  34 

3 ʀ ʜʘ, ʠ ʥʝʪ  14 

4 ʉʢʦʨʝʝ ʥʝ ʥʨʘʚʠʪʩʷ, ʯʝʤ ʦʧʨʘʚʜʘʣʠʩʴ  7 

5 ʀʩʧʳʪʳʚʘʶ ʪʷʛʦʩʪʥʳʝ ʦʱʫʱʝʥʠʷ ʚ ʵʪʦʤ ʢʦʣʣʝʢʪʠʚʝ  3 

 

ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʩʦʪʨʫʜʥʠʢʦʚ (10 %) ʪʷʛʦʪʠʪʩʷ 

ʩʚʦʠʤ ʢʦʣʣʝʢʪʠʚʦʤ.  

 

ʊʘʙʣʠʮʘ 12 

ʇʨʝʩʪʠʞ ʨʘʙʦʪʳ ʚ ʢʦʣʣʝʢʪʠʚʝ 

ˉ ʧ/ʧ ʍʦʪʝʣʠ ʙʳ ɺʳ ʧʝʨʝʡʪʠ ʚ ʜʨʫʛʦʡ ʢʦʣʣʝʢʪʠʚ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ʅʝʪ, ʥʝ ʭʦʪʝʣ  41 

2 ʉʢʦʨʝʝ ʥʝʪ, ʯʝʤ ʜʘ  36 

3 ʀ ʜʘ, ʠ ʥʝʪ  12 

4 ʅʘʚʝʨʥʦʝ, ʧʝʨʝʰʝʣ ʙʳ  8 

5 ʇʝʨʝʰʝʣ ʙʳ ʧʨʠ ʧʝʨʚʦʡ ʚʦʟʤʦʞʥʦʩʪʠ  3 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 11 % ʩʦʪʨʫʜʥʠʢʦʚ ʥʝʜʦʚʦʣʴʥʳ ʩʚʦʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʩʦʛʣʘʩʥʳ ʝʛʦ ʧʦʤʝ-

ʥʷʪʴ ʥʘ ʙʦʣʝʝ ʩʣʘʞʝʥʥʳʡ.  

 

ʊʘʙʣʠʮʘ 13 

ʆʪʥʦʰʝʥʠʝ ʩʝʤʴʠ ʢ ʨʘʙʦʪʝ 

ˉ ʧ/ʧ ʂʘʢ ʦʪʥʦʩʠʪʩʷ ʩʝʤʴʷ ʢ ɺʘʰʝʡ ʨʘʙʦʪʝ ʚ ʵʪʦʤ ʢʦʣʣʝʢʪʠʚʝ % ʦʪ ʯʠʩʣʘ ʦʧʨʦʰʝʥʥʳʭ 

1 ʄʦʷ ʨʘʙʦʪʘ ʥʨʘʚʠʪʩʷ ʩʝʤʴʝ  44 

2 ʉʢʦʨʝʝ ʥʨʘʚʠʪʩʷ, ʯʝʤ ʥʝʪ  36 

3 ʆʪʥʦʩʠʪʩʷ ʙʝʟʨʘʟʣʠʯʥʦ ʢ ʤʦʝʡ ʨʘʙʦʪʝ  13 

4 ʉʢʦʨʝʝ ʥʝ ʥʨʘʚʠʪʩʷ, ʯʝʤ ʜʘ  5 

5 ʄʦʷ ʨʘʙʦʪʘ ʥʝ ʥʨʘʚʠʪʩʷ ʩʝʤʴʝ  2 
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ʆʪʥʦʰʝʥʠʝ ʩʝʤʝʡ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʠʭ ʨʘʙʦʪʝ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠʣʠ ʠʥʜʠʬʬʝʨʝʥʪʥʦʝ. 

ʆʜʥʘʢʦ ʠʤʝʝʪʩʷ 7 % ʩʝʤʝʡ, ʢʦʪʦʨʳʤ ʨʘʙʦʪʘ ʥʝ ʥʨʘ-

ʚʠʪʩʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢ-

ʪʘʤʠ, ʘ ʪʘʢʞʝ ʚʣʘʜʝʥʠʝ ʧʨʠʝʤʘʤʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʚʩʪʨʘʠʚʘʥʠʝ ʝʝ ʩʠʩʪʝʤʳ ʚ 

ʩʪʨʫʢʪʫʨʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʩʪʨʘʪʝʛʠʠ ʠ ʪʘʢʪʠʢʝ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʣʣʝʢʪʠʚʦʤ 

ʚʘʞʥʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ: ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʢʦʣʣʝʢʪʠʚʝ, 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩ ʠ ʩʘʤʦʯʫʚʩʪʚʠʝ 

ʢʘʞʜʦʡ ʣʠʯʥʦʩʪʠ ʚ ʛʨʫʧʧʝ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʣʠʯ-

ʥʳʤ ʩʦʩʪʘʚʦʤ ʫʩʣʦʚʠʷʤʠ ʩʣʫʞʙʳ, ʝʝ ʦʮʝʥʢʦʡ ʠ ʩʪʠ-

ʤʫʣʠʨʦʚʘʥʠʝʤ, ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪ-

ʨʘʙʘʪʳʚʘʪʴ ʫʤʝʥʠʷ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʠ ʥʘʧʨʘʚʣʷʪʴ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʘ, ʨʘʟʚʠʚʘʪʴ ʠʥʠʮʠʘʪʠʚʫ, ʦʢʘ-

ʟʳʚʘʪʴ ʤʦʨʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʙʳʪʴ ʩʧʨʘʚʝʜʣʠʚʳʤ ʠ 

ʪʘʢʪʠʯʥʳʤ, ʩʦʟʜʘʚʘʪʴ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʫʶ ʘʪʤʦ-

ʩʬʝʨʫ, ʧʦʦʱʨʷʪʴ ʜʦʩʪʠʞʝʥʠʷ ʧʦʜʯʠʥʝʥʥʳʭ, ʙʳʪʴ 

ʦʙʲʝʢʪʠʚʥʳʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʫʙʲʝʢʪʠʚʥʳʭ ʩʠʤʧʘ-

ʪʠʡ ʠ ʘʥʪʠʧʘʪʠʡ.  

ʇʦʤʠʤʦ ʨʘʙʦʯʠʭ ʤʦʤʝʥʪʦʚ, ʚʘʞʥʦ ʦʙʨʘʱʘʪʴ 

ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʜʦʩʫʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚʥʦʩʠʪʴ ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʚ ʦʙʳʜʝʥʥʳʡ ʭʦʜ ʞʠʟʥʠ ʧʦʞʘʨʥʳʭ ʯʘ-

ʩʪʝʡ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʧʦʞʝʣʘʥʠʡ ʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ.  

ʈʫʢʦʚʦʜʩʪʚʫ ʚʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʦʪ ʝʛʦ ʜʝʡʩʪʚʠʡ ʠ ʦʪ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴ-

ʥʦʩʪʠ ʟʘʚʠʩʠʪ ʢʘʢ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʣʠ-

ʤʘʪ, ʪʘʢ ʠ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʣʣʝʢʪʠʚʘ ʚ ʮʝ-

ʣʦʤ. ʆʯʝʥʴ ʚʘʞʥʦ ʜʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʯʥʦʤʫ ʩʦ-

ʩʪʘʚʫ ʚʳʩʢʘʟʘʪʴʩʷ ʧʦ ʚʦʣʥʫʶʱʠʤ ʚʦʧʨʦʩʘʤ. ʇʨʠ 

ʵʪʦʤ ʣʶʜʷʤ ʚʘʞʥʦ ʥʝ ʧʨʦʩʪʦ ʙʳʪʴ ʫʩʣʳʰʘʥʥʳʤʠ, 

ʥʦ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʥʝ ʦʧʘʩʘʪʴʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʟʘ ʚʳʩʢʘʟʘʥʥʦʝ ʤʥʝʥʠʝ.  
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Abstract 

In the process of transporting goods on trans-regional routes, it is important to identify, classify and prevent 

various problems that occur regularly. Various geographical areas in which transportation routes run through are 

characterized by peculiar features such as border and customs processing, criminal cases, natural disasters, etc. 

The monitoring of the process of transportation is usually carried out based on GPS data. However, GPS data 

inherently cannot reflect the situation and determine the degree of its significance. In previous works, patterns and 

a method for monitoring transport processes were developed, including the classification of problem situations 

and zones on the routes of interregional road freightage. The purpose of this study is to create a set of information 

processes for transportation monitoring. The algorithms have been developed for arranging primary data, convert-

ing data into fuzzy verbal estimation, fuzzy recognition of situations, linking situations to geographical coordi-

nates, and identifying problem zones by the frequency of problem situations occurrence. Based on the algorithms 

and the description of the knowledge base, a scheme of information technology for monitoring the processes of 

interregional road freightage was developed. It contributes to the adoption of adequate management decisions 

while vehicle passage and downdrift of losses from delays in the logistical chain. 

 

Keywords: problem situations, problem zones, monitoring. 

 

Introduction. 

Modern interregional transport systems often have 

a large dimension, which creates certain difficulties in 

terms of planning (7). Besides, with a large number of 

transportation facilities and routes, the degree of au-

thority unawareness of the situation concerning a par-

ticular vehicle, which often carries important cargo, in-

creases. This uncertainty reduces with modern means 

of communication; however, there are regions and con-

ditions in which there is simply no direct connection 

with the driver. In such cases, information technology 

and monitoring systems that use satellite data on the lo-

cation of means of transportation (MT) in space and 

time can save the situation. However, the effectiveness 

of the use of information tools and technologies is 

based on a clear understanding of the characteristics 

and conditions of interregional road freightage in vari-

ous countries and regions. Without the fullest account 

of the features of the problem zone, it is impossible to 

reduce losses associated with an increase in the time of 

relocating supplies due to various collisions on routes. 

Technically, the MT operation monitoring is pro-

vided by the system of satellite monitoring and moving 

objects management, constructed being based on mod-

ern GPS satellite navigation systems, communication 

equipment and technologies (GSM, GPRS), computer 

engineering and digital maps. A typical GPS monitor-

ing system consists of three links: terminals installed on 

vehicles, servers, and client workstations. The termi-

nals are specialized GPS trackers containing a GPS 

module and a cellular module (GSM, GPRS). 

However, for managers of a transport company, 

there is not enough information about the current loca-

tion and speed of the vehicle. Identification, classifica-

tion and prevention of problems that occur regularly 

enough during the transportation of goods is much 

more important. The various geographical zones that 

transportation routes run through are characterized by 

their peculiarities, such as border and customs control, 

criminal cases, natural disasters, etc. Sometimes ordi-

nary non-observance of the timed mode of arrival at a 

border point leads to a daily delay of the vehicle. There-

fore, the task of monitoring MT traffic conditions and 

stops develops into the urgent task of creating infor-

mation technologies for identifying problem situations 

and zones to take these factors into account when plan-

ning and regulating traffic and reducing the uncertainty 

level. 

Methodology. 

On the issue of traffic monitoring there are many 

publications. In particular, the work (11) describes in-

novations implemented in centralized data manage-

ment to provide compliance with the requirements and 

better mobility of load carriers, including information 

about the vehicle in motion. Local truck traffic control 

in the USA and other countries has already been formed 

and is an important application. Centralized access to 

data can be used for offline statistical processing on a 

specialized site. It is noted that the collected and aggre-

gated data can provide more effective solutions and 

contribute to solving more problems that occur in the 

field of freight transportation. 

The document (2) describes monitoring tools in 

the areas of cargo terminals that provide monitoring of 
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operations and the movement of trucks from the en-

trance gates to portals. All events are fixed in time and 

stored in an archive, which is used afterward to audit 

the performance of a load carrier trip. Similarly, the re-

port (8) describes a method for accurate monitoring of 

the waiting time and truck flow in Los Angeles port ter-

minals. The works (2, 8) describe the technique, but 

they lack algorithms for solving problems. 

The paper (5) documents the development of data 

collection methodologies that can be used to measure 

the cost of moving trucks along certain road corridors. 

GPS data made it possible to determine where and 

when the observed trucks were to experience conges-

tion. Having this information aggregated over time, it 

was possible to generate performance statistics related 

to the reliability of truck trips and even study changes 

in route selection for trips between high-volume depar-

ture-destination pairs. The article does not describe in-

formation technology in a strict sense. 

The work (3) is devoted to the determination of the 

activity of load carriers according to the recorded tra-

jectory data. To increase the monitoring effectiveness, 

the article proposes two stages of preliminary pro-

cessing. The first one is the segmentation of routes into 

significant route sections, while the second stage auto-

matically displays route sections in vehicle activity 

classes. The route segmentation method is based on the 

spatio-temporal features of the trajectory. This ap-

proach helps to cope with the numerous spatial and 

temporal situations that occur during transportation. 

Vehicle maneuvers and stops are considered. Transpor-

tation-specific data may include geographical and de-

scriptive data about the actual location concerning load 

carrier destinations, roadside facilities, and refuelling 

stations. However, the article does not contain any de-

scription of the information and mathematical tools of 

the problems being solved. 

The work (1) is devoted to the collection, pro-

cessing and making reporting of vehicles, in particular 

for their classification. The requirements concerning 

the vehicle classification program, the frequency of 

monitoring sessions, the available tools for data collec-

tion, and the equipment testing program are discussed. 

Information technology for solving these problems is 

not described. 

This article proposed describes the creation of a 

set of information processes for monitoring and classi-

fying problem situations and zones on the routes of in-

terregional road transport. 

Description of the algorithms. 

The complex of patterns on which the synthesis of 

the system for monitoring situations and problem zones 

on routes of international road transport is based on is 

described in (9, 10). Under these patterns, it is neces-

sary to develop algorithms for information processes. 

These processes, in turn, are elements of information 

technology. 

Here are the monitoring tasks to develop algo-

rithms for listed: 

1. Data collection to highlight signs of situations 

and zones. 

2. The allocation of the primary signs of situations. 

A group of algorithms prepares initial numerical data to 

be converted into verbal estimates. 

3. Primary zone clustering. For clustering, geo-

graphic coordinates and the ñThe Time of Day ï Driv-

ing Speedò relationship are used as attributes. 

4. Compilation and expansion of the alphabet of 

situation classes on routes. 

5. Recognition of situations on routes. 

6. Linking situations and zones. 

Data Collection Algorithm for feature selection. 

Let us denote this algorithm as A1. The task to be 

solved (task!) is to identify, according to certain param-

eters, particular cases of passing through a certain geo-

graphical area by a vehicle according to GPS data. To 

implement the algorithm, the analyst must form a set of 

zones ïareasList. The number of passes through the 

Nz zone is used as a selection parameter. If Nz  is less 

than the sholdpassesThre , the zone will not partici-

pate in subsequent algorithms for feature extraction, 

clustering, and classification. 

The algorithm is the following: 

STEP 1. For each zone, get all the MT GPS posi-

tions inside the zone. 

STEP 2. Data separation according to MT and data 

sorting by date. 

2.1. For every MT, a set of positions for the entire 

observation period is fixed. 

2.2. Data separation for each MT and data binding 

to zones. 

For data separation, statistical partition is used, 

one of which is shown in Fig. 1. 
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Fig. 1. The example of statistical partition 

 

STEP 3. If the number of passes in the given Nz  

zone is sholdpassesThre< , then END, otherwise save 

the data for the zone in the database for later use in fea-

ture detection algorithms. 

Zone-based Feature Extraction Algorithms. 

Let us denote this algorithm as A2. To highlight 

the zone primary features, the relations shown in Table 

1 were selected. 

Table 1. 

A set of relationships for feature selection 

Zone 

code 

ñThe Time of Day ï Driving 

Speedò relationship 

ñArrival Time ï Fre-

quencyò relationship 

ñDeparture Time ï 

Frequencyò relationship 

ñStayTime ïFre-

quencyò relationship 

Z1 M11 M12 M13 M14 

Z2 M21 M22 M23 M24 

... ... ... ... ... 

For each of these relationships, the time of day is 

graduated in increments of 1 hour. 

Next, let us take the feature extraction algorithms 

used for each relationship. 

A2.1. ñZone Code ï Time of Day ï Driving 

Speedò Relationship 

STEP 1. Open a cycle for each group from the set 

of position groups obtained: 

STEP 2. For each position from the group, deter-

mine the time of day and calculate the arithmetic mean 

in the corresponding Time ï Speed cell. 

The end of the cycle. 

STEP 3. Upon the cycle completion, save the 

ñTime of Day ï Driving Speedò feature matrix. 

The end. 

To recognize situations, it is necessary to calculate 

the  DQ  deviation from the average stay time in the 

zone, calculated without taking into account problem 

situations. The Deviation Numerical Scale should be 

interpreted into the corresponding fuzzy linguistic scale 

A2.2. ñZone Code ï Arrival Time ï Frequencyò 

Relationship 

STEP 1. Open a cycle for each group from the set 

of position groups obtained: 

STEP 2. For each position from the group, add 1 

to the corresponding Time ï Frequency cell. 

The end of the cycle. 

STEP 3. Upon completion, save the ñZone code ï 

Arrival time ï Frequencyò three-dimensional feature 

matrix. 

The end. 

A2.3. ñZone Code ï Departure Time ï Frequencyò 

Relationship 

STEP 1. Open a cycle for each group from the set 

of position groups obtained: 

STEP 2. For each position from the group, deter-

mine the departure time and add 1 to the corresponding 

Time ï Frequency cell. 

The end of the cycle. 

STEP 3. Upon completion, save the ñZone code ï 

Departure Timeï Frequencyò three-dimensional fea-

ture matrix. 

The end. 

The features for determining the situation will be 

a deviation from the  Dɸ  average arrival time based on 

the distribution of arrival time frequencies over marked 

zones and deviation from the  DD  average departure 

time based on the distribution of departure time fre-

quencies over marked zones. 

A2.4. ñZone Code ï Time ï Frequencyò Relation-

ship 



40  Journal of science. Lyon Ѕ15/2020 

 

STEP 1. Open a cycle for each group from the set 

of position groups obtained: 

STEP 2. For each position from the group, deter-

mine the differential between the departure and arrival 

time, determine the belonging of the stay time to the 

given ranges and add 1 to the corresponding Range ï 

Frequency cell. 

The end of the cycle. 

STEP 3. Upon completion, save the ñZone code ï 

Stay time ï Frequencò three-dimensional feature ma-

trix. 

The end. 

To recognize situations and classify zones, the at-

tribute space includes: 

ï a set of  Gʉ  geographical categories; 

ï deviation from the  DQ  average speed, deter-

mined based on the distribution of driving speeds fre-

quencies by time of day; 

ï deviation from the  Dɸ  average arrival time, de-

termined based on the distribution of the arrival time 

frequencies in marked zones; 

ï deviation from the  DD average departure time, 

determined based on the distribution of departure time 

frequencies in marked zones; 

ï deviation from the DS regular stay time, deter-

mined based on the distribution of stay time frequencies 

in a marked zone. 

The Deviation Numerical Scale should be inter-

preted into the corresponding fuzzy linguistic scale. For 

interpretation, the ñDeviationò linguistic variable is de-

fined with the terms ñminorò, ñmediumò, ñsignificantò. 

Primary Zone Clustering Algorithm. 

Let us denote algorithm A3. The primary zone 

clustering is carried out aiming to select zones where 

the average MT speeds are below the limit value. Nat-

urally, what is meant here are the areas where MTs are 

operating. Other zones, such as the border or a port, do 

not need to be clustered. 

 Clustering requires the following data: 

1. The rectangular area in which the search is per-

formed (area ) specified by the user. 

2. The minimum position date which is dateStart

. 

3. The maximum position date which is 

dateFinish. 

4. The speed limit which is holdspeedThres . 

Step 1. Select from the database all the positions 

contained in the area that are in the 

 dateFinish <= tepositionDa <= DateStart  date range 

with a speed lower than the holdspeedThres . 

Step 2. Diminution of the size of the original data 

table by approximation of the coordinate values to 0.01. 

This step can significantly reduce the number of points 

in the fetching by combining adjacent zones. Approxi-

mation to the nearest centesimal allows you to reduce 

the data set size significantly and accelerate clustering. 

The result is a diminution in coordinate grid density. 

Step 3. Zone Clustering. Standard algorithms were 

used, which are compared to the resource (4). 

Clustering using the  DBASCAN  algorithm 

showed the best results, as it detects the number and 

boundaries of clusters better. Figure 2 shows the result 

of clustering by the k-means method, which reveals ob-

vious shortcomings ï certain groups of points are com-

bined into one cluster, while the obvious group belong-

ing to one cluster is divided into two zones. Figure 3 

shows the result of clustering by the  DBASCAN

method, which is completely devoid of the k-means 

method flaws ï clusters of all sizes are well delineated. 

For ease of viewing, the coordinate grid in the figures 

is scaled. 

The result is the following: the clusters of coordi-

nates stored in RAM array-based are zone prototypes. 

Step 4. Mapping of the clusters into polygons ob-

tained are described in the WKT format. This format 

data is easy to save in a database; besides, it simplifies 

the query evaluation involving geometric shapes. 

Step 5. The  areasList  obtained is stored in the 

database to be used in subsequent algorithms. 

 
Fig. 2. The result of clustering by the k-means method 
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Fig. 3. The result of clustering by  DBASCAN method 

 

Class Alphabet Compiling Algorithm. 

Let us denote algorithm A4. 

Step 1. Clustering according to the features ob-

tained in the ñZone feature selectionò algorithm 

Step 2. Offer the user to select a zone class from 

previously installed classes or create a new class. 

Step 3. For each class defined by the user, using 

the features obtained by the ñZone feature selectionò 

algorithm, find the zones with abnormal data outliers. 

Step 4. For each outlier, suggest creating a new 

class using steps 1 and 2, or leave the active class. 

Step 5. Save the class alphabet. 

The end. 

Recognizing Route Situations. Knowledge Base 

Summary. 

Without overloading the article with tables, let us 

describe the structure of the knowledge base (KB), 

which is used to recognize situations of problem areas. 

A constituent part of the knowledge base is a table the 

columns of which correspond to four main features. 

The table is divided into 24 parts following the grada-

tion of the time of day. Thus, for every hour in the day 

there is a local KB . Each such KB contains fuzzy devi-

ations of feature values from average values calculated 

without taking into account the problem situations 

noted in the zone. 

Since analyzing a zone, first of all, its location is 

determined, the table described above is applied to each 

zone separately for accumulating data on the frequency 

of problem situations occurrence. 

The analysis of typical stages of the transportation 

process and emerging situations reveals that the S array 

of classes of problematic and standard situations is the 

set of combinations of the code of the SC transport op-

eration stage, coordinate values, deviations of the arri-

val time (departure time), stay time and speed devia-

tions, besides depending from the code of the transport 

operation stage, some of the listed signs may be omit-

ted: 

DS DDDɸDQGʉSʉ =S ÖÖÖÖÖ .  (1) 

Any significant deviation (expressed in a fuzzy 

scale) from the  DQ ,  Dɸ ,  DD , DS arrays for any 

situation from the S  array transfers this situation into 

an array of ʈ problem situations.  

 SDDDɸDQDGʉSʉ = ʈ ¡Ç¡Ç¡Ç¡ÖÖ , (2)  

where DQDQ'Í , DɸɸD Í¡ , DDDD'Í , 

DS DS'Í  are significant deviations on the array of 

fuzzy deviations of the corresponding values. 

Pattern recognition algorithm. 

Let us denote algorithm A5. Initial data is the fol-

lowing: filled KB ; current values of the SC , GC , 

 DQ ,  Dɸ ,  DD , DS features. 

Step 1. Calculation of the numerical values of the 

 DQ ,  Dɸ ,  DD , DS quantity deviations. 

Step 2. Calculation of fuzzy deviations of the  DQ

,  Dɸ ,  DD , DS quantity deviations. 

Step 3. The logical conclusion on the KB to deter-

mine the degree of criticality of the situation in the zone 

marked. 

Algorithm for linking situations and zones. 

Let us denote algorithm A6. To link situations and 

zones, a special KB table is used. In this table, each line 

corresponds to the current zone, and each column cor-

responds to the zone frequency attribute according to 

the corresponding attribute from the  DQ ,  Dɸ ,  DD , 

DS  set. Each frequency feature corresponds to the 

[0.1]f jÍ  probability (relative frequency) of the occur-

rence of one non-routine situations during the moni-

tored period (9, 10). The problem zone occurs in those 

places where the frequency of occurrence of certain 

problem situations is high. Denote the total number of 

passes Z  zone through NS . Denote the total number 

of problem situations in the zone by NP . Thereat, the 

relative frequency (hereinafter referred to as the fre-

quency) of occurrence of problem situations in a certain 

j-th geographic area is 
NS

Nʈ
 =f j . Let us introduce the 

 ʊf  threshold for determining the truth of the statement 
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ñthe problem zoneò. Denoting the predicate of the crit-

icality condition of the situation in the pzʈ  zone, we 

write it as follows 

í
ì
ë ²

otherwise

fj
pz

Tfif1
=ʈ

0
.   (3) 

Step 1. Quiesce of the recognized non-routine sit-

uation in zone Z . 

Step 2. Calculation of  NSZ  and  NPZ  values. 

Step 3. Calculation of the  
 NS

NP
 =f

Z

Z
jZ  value. 

Step 4. Conditional test (3) and determination of 

the truth of the statement ñproblem zoneò. Quiesce of 

the  ʈZ  variable value. 

Step 5. Verification of the current value of the 

statement  ʈZ  ñproblem zoneò concerning the Z  zone. 

If the current value is 0= ʈZ , write the new value as 

1= ʈZ . 

The end. 

Information technology. 

Each information process that is part of the infor-

mation technology for monitoring traffic flows in trans-

regional transportation is based on the patterns de-

scribed in (9, 10) and the algorithms and descriptions 

mentioned above. The scheme of information technol-

ogy is shown in Fig. 4. 

 
Fig. 4. Scheme of information technology 

 

Let us describe the information processes which 

are the stages of information technology. 

IP1. Acquisition, conversion and averaging of 

GPS data for each MT. Algorithm A1 is used. The re-

sult is the accumulated line and averaged GPS data, in-

cluding routes, speeds, and stay time at certain loca-

tions. 

IP2. Formation of primary signs of situations. The 

A2 algorithm complex is used. The result is calculated, 

normalized and stored deviations from the average 

speed values and stay times, taking into account the 

time of day and the stage of the transportation opera-

tion. 

IP3. Fuzzification of normalized deviation values 

on a common fuzzy scale and verbal estimates fixation. 

Well-known fuzzification algorithms are used which 

are not considered here. 

IP4. Recognition of critical and non-routine situa-

tions in a certain MT. For recognition, the knowledge 

base described above is used. Algorithm A5 is a stand-

ard fuzzy logic inference algorithm (6). 

IP5. Linking current situations and coordinates of 

the ñMT ï zoneò through the attribute values using the 

knowledge base. Algorithm A6 is used. 

IP6. Accumulation of data about critical and non-

routine situations referring to coordinates. The process 

takes place automatically. As an emergency occurs, the 

database table is updated. 

IP7. Analysis of the accumulated data to identify 

problem zones. To identify the problem zone, the 

threshold transformation (formula 3) is used for the ac-

cumulated sum of data on critical and non-routine situ-

ations. The result is an updated data table for all avail-

able zones. 

IP8. Display the updated analysis results for the 

user. 

Discussion of the results obtained. 

The analysis of the publications which are men-

tioned found out that, firstly, the tasks of developing 

tools and methods for monitoring transport operation in 

trans-regional freighting are relevant, and secondly, al-




