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çLANDSCAPE REVITALIZATION  OF MUNICIPAL  GENERAL  EDUCATION  SCHOOLôS 

EXISTING  TERRITORYè ON THE EXAMPLE  OF KALININGRAD,  LENINGRADSKY  DISTRICT  

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʩʦʦʙʱʘʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʰʢʦʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʠ 12-ʪʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ. ʈʘ-

ʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʘʥʜʰʘʬʪʦʚ ʪʝʨʨʠʪʦʨʠʡ ʪʠʧʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ, ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ (ʠʣʠ) ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʠʭ ʣʘʥʜʰʘʬʪʘ.  

Abstract 

The article reports on the need to study landscape conditions of modern school grounds in 12 educational 

institutions of the Leningrad district of the city of Kaliningrad. This work is devoted to the existing landscape 

problems of schools that carry out educational activities as the main goal of their activities under the educational 

programs of primary, basic and (or) secondary general education with the subsequent development of recommen-

dations for the revitalization of their landscape. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʚʠʪʘʣʠʟʘʮʠʷ, ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʣʘʥʜʰʘʬʪ ʪʝʨʨʠʪʦʨʠʠ. 

Key words: Revitalization, educational institutions, landscape of the territory 

 

ʊʝʨʤʠʥ ʨʝʚʠʪʘʣʠʟʘʮʠʷ ʚʦʟʥʠʢ ʚ ʧʝʨʠʦʜ ʠʥʜʫ-

ʩʪʨʠʘʣʠʟʘʮʠʠ ʠ ʫʨʙʘʥʠʟʘʮʠʠ ʢʘʢ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʣʦʪʥʝʥʠʝʤ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʩʢʠʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡ-

ʦʥʘʭ ʠ ʛʦʨʦʜʘʭ. ʂʦʥʮʝʧʮʠʷ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʩʚʷʟʘʥʘ 

ʩ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙʱʝʩʪʚʘ 

ʠ ʩʣʦʞʠʚʰʠʤʠʩʷ ʪʝʨʨʠʪʦʨʠʷʤʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʧʦʵʪʦʤʫ ʧʦʣʫʯʠʣʘ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʘʭ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ 

ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʨʦʞʜʝʥʠʠ ʥʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʘʥʜʰʘʬʪʦʚ, ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚ-

ʰʠʭʩʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʪʘʨʳʭ ʧʦʩʪʨʦʝʢ ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʥʘ ʥʠʭ. ʌʠʣʦʩʦʬʠʷ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʯʘʩʪʠʯʥʦ ʪʝʨʨʠʪʦʨʠʠ ʫʪʨʘʯʠʚʘʶʪ ʩʚʦʠ 

ʬʫʥʢʮʠʠ ʩʦ ʚʨʝʤʝʥʝʤ, ʥʦ ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʠʭ ʥʝ 

ʥʘʜʦ ʚʦʟʨʦʞʜʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

çʈʦʩʩʠʡʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʵʥʮʠʢʣʦ-

ʧʝʜʠʷè ʦʧʨʝʜʝʣʷʝʪ ʪʝʨʤʠʥ çʨʝʚʠʪʘʣʠʟʘʮʠʷè ʢʘʢ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ, ʦʞʠʚʣʝʥʠʝ ʥʘʩʝʣʸʥ-

ʥʳʭ ʧʫʥʢʪʦʚ, ʩʪʘʨʳʭ ʢʚʘʨʪʘʣʦʚ ʠ ʠʥʳʭ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʉʝʛʦʜʥʷ ʦʩʦʙʦ ʦʩʪʨʦ ʪʨʝʙʫʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦ ʨʝʰʠʪʴ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ɺ ʩʚʷʟʠ ʩ ʥʳʥʝʰ-

ʥʠʤ ʧʦʣʦʞʝʥʠʝʤ ʦʪ ʜʠʟʘʡʥʝʨʦʚ ʪʨʝʙʫʝʪʩʷ ʧʦʠʩʢ 

ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʜʠʟʘʡʥ ʩʨʝʜʳ ʛʦʨʦʜʩʢʦʛʦ 
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ʧʨʦʩʪʨʘʥʩʪʚʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ ʜʠʟʘʡʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʘ ʧʨʠ-

ʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʩ ʧʦʟʠʮʠʠ ʥʝʠʩʯʝʨʧʘʝʤʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʝʧʦʣʥʦʮʝʥʥʦʡ ʩʨʝʜʳ. ʉʠʣʴʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʨʠ-

ʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʧʨʠʰʢʦʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘ-

ʤʝʪʥʘ ʚʦ ʚʩʝʭ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʦʷʚʠʣʦʩʴ ʦʯʝʥʴ ʤʥʦʛʦ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ʂ ʧʨʠʤʝʨʫ çʉʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʧʦʤʝʱʝʥʠʡ ʛʦʨʦʜʩʢʠʭ ʦʙʱʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʠʟʘʮʠʠ ʬʫʥʢ-

ʮʠʡ ʧʨʠʰʢʦʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ: ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝ-

ʢʦʤʝʥʜʘʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʇʝʪʝʨʙʫʨʛʘ-ʃʝʥʠʥʛʨʘʜʘè 

ʪʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʘʚʪʦʨʝʬʝʨʘʪʘ ʧʦ ɺɸʂ ʈʌ 

18.00.02, ʢʘʥʜʠʜʘʪ ʘʨʭʠʪʝʢʪʫʨʳ ʄʘʛʫʣʘ, ʊʘʪʴʷʥʘ 

ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʠʣʠ çʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʰʢʦʣʴ-

ʥʦʛʦ ʬʦʥʜʘ: ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʧʨʠ-

ʤʝʨʝ ʛʦʨʦʜʘ ʈʦʩʪʦʚʘ-ʥʘ-ɼʦʥʫè, ʪʝʤʘ ʜʠʩʩʝʨʪʘʮʠʠ ʠ 

ʘʚʪʦʨʝʬʝʨʘʪʘ ʧʦ ɺɸʂ ʈʌ 18.00.02, ʢʘʥʜʠʜʘʪ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʇʠʤʝʥʦʚʘ, ɽʣʝʥʘ ɺʘʣʝʨʴʝʚʥʘ. ʆʩʪʨʦʪʘ 

ʧʨʦʙʣʝʤʳ ʧʨʦʜʦʣʞʘʝʪ ʥʘʨʘʩʪʘʪʴ ʧʦ ʤʝʨʝ ʫʩʢʦʨʝʥʠʷ 

ʥʘʫʯʥʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩ-

ʰʪʘʙʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʨʝʜʳ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ çɻʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘè. ʉʦʟʜʘ-

ʥʠʝ ʦʙʥʦʚʣʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙ-

ʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝ-

ʚʠʪʘʣʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʩʠʩʪʝʤʥʦʡ ʜʠʟʘʡʥ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʘʣʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʚʝʨʦʷʪʥʦ 

ʘʢʪʫʘʣʴʥʦʡ. 

ʊʝʤʘ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʘ 

ʠʟʫʯʝʥʠʶ ʧʨʦʙʣʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʘʥʜʰʘʬʪʦʚ 

ʪʝʨʨʠʪʦʨʠʡ ʪʠʧʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ, ʦʩ-

ʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ (ʠʣʠ) ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ: 

- ʥʘʯʘʣʴʥʦʝ ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ (1-1 ʢʣʘʩʩʳ); 

- ʦʩʥʦʚʥʦʝ ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ (5-9 ʢʣʘʩʩʳ); 

- ʩʨʝʜʥʝʝ ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ (10-11 ʠʣʠ 8, 9-11 

ʢʣʘʩʩʳ). 

ɺ ʛʦʨʦʜʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 30 ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʷʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ. ʃʝʥʠʥ-

ʛʨʘʜʩʢʠʡ ʨʘʡʦʥ ʙʳʣ ʚʟ̫ʪ ʟʘ ʦʩʥʦʚʫ ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷ-

ʝʪʩʷ ʧʝʨʚʳʤ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚ ʥʝʤ 

ʥʘʭʦʜʠʪʩʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʡ. ʇʣʦʱʘʜʴ ʨʘʡʦʥʘ ð 53,7 ʢʤĮ, ʥʘʩʝʣʝʥʠʝ 

ð 178 818 ʯʝʣ. ʉ ʜʦʚʦʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʃʝʥʠʥʛʨʘʜ-

ʩʢʦʤ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʠʣʦʩʴ 2 ʰʢʦʣʳ. ɺ ʛʨʘʥʠʮʘʭ 

ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʩʫʱʝʩʪʚʫʶʪ 12 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʣʘʥʜʰʘʬ-

ʪʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʨʘʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʝ-

ʨʠʦʜʳ ï ɻ ʪʠ ʣʘʥʜʰʘʬʪʳ ̫ ʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʟʦʥʳ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʦʪʢʨʳʪʳʭ 

ʧʣʦʱʘʜʦʢ, ʨʘʟʜʝʣʝʥʥʳʭ ʧʦ ʚʠʜʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʚʦʟʨʘʩʪʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ: 

ʬʠʟʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʫʶ, ʦʪʜʳʭʘ ʠ ʭʦʟʷʡʩʪʚʝʥ-

ʥʫ ʁʠ ʫʯʝʙʥʦ-ʦʧʳʪʥʫʶ ʟʦʥʫ. ɺ ʢʘʞʜʦʡ ʟʦʥʝ, ʩ ʫʯʝ-

ʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ: ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʦʦʨʫʞʝ-

ʥʠʷ, ʤʘʣʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʬʦʨʤʳ, ʦʟʝʣʝʥʝʥʠʝ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʭʝʤʘ ʣʘʥʜʰʘʬʪʘ 

ʚ ʛʨʘʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʫʜʦʙʥʦ ʩʧʣʘʥʠʨʦʚʘʥʘ, ʩ ʫʯʝʪʦʤ ʙʝʟ ʙʘʨʴʝʨ-

ʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠ-

ʪʦʨʠʝʡ.  

ɺ ʪʝʯʝʥʠʠ ʤʝʩʷʮʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴ-

ʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʦʧʨʦʩʘ. ɼʣʷ ʵʪʦʛʦ 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʘʥʢʝʪʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʛʨʫʧʧ ʚʦʧʨʦʩʦʚ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʚʦʧʨʦʩʦʚ, ʜʣʷ ʚʳʷʚ-

ʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʦʜʯʠʥʝʥʥʦ-

ʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʪʦʨʘʷ 

ʛʨʫʧʧʘ ʚʦʧʨʦʩʦʚ ʩʚʷʟʘʥʘ ʩ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʠ ʭʦ-

ʟʷʡʩʪʚʝʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʚʦʧʨʦʩʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʜʝʣʝʥʥʳʭ 

ʟʦʥ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʚʦ-

ʧʨʦʩʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʦʧʨʦʩʘ ʙʳʣ ʚʳʷʚʣʝʥ 

ʨʷʜ ʠʜʝʥʪʠʯʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʫ ʚʩʝʭ 12 

ʰʢʦʣ. ɸ ʠʤʝʥʥʦ, ʯʘʩʪʴ ʧʦʩʘʜʦʢ ʫʪʨʘʪʠʣʘ ʩʚʦʠ ʜʝʢʦ-

ʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʯʘʩʪʠʯʥʦ ʪʝʨʨʠʪʦʨʠʷ ʥʝ ɻ ʢʩʧʣʫ-

ʘʪʠʨʫʝʪʩʷ ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ, ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʩʠʩʪʝʤʥʘʷ ʧʦʩʘʜʢʘ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦ-

ʚʳʭ ʨʘʩʪʝʥʠʡ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʝ ʙʳʣʠ ʧʝʨʝʩʤʦʪʨʝʥʳ ʥʠ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʥʠ ʵʢʩʧʣʘʪʘʮʠʦʥʥʦ-ʭʦʟʷʡ-

ʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ʊʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʘ 

ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʧʝʨʝʯʠʩ-

ʣʝʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʤʝʨʳ ʧʦ 

ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʩʨʝʜʳ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʚʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦ-

ʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʡ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʣʘʥʜʰʘʬʪʦʚ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʚʠʪʘʣʠʟʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʘʥʜʰʘʬʪʦʚ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ çɻʦʨʦʜ 

ʂʘʣʠʥʠʥʛʨʘʜè. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʩʫʱʝʩʪʚʫʶ-

ʱʠʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʭ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ ʃʝʥʠʥʛʨʘʜ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ çɻʦʨʦʜ ʂʘʣʠʥʠʥ-

ʛʨʘʜè.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚ-

ʣʷʝʪʩʷ ʩʣʦʞʠʚʰʠʝʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 
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ʣʘʥʜʰʘʬʪʦʚ ʪʝʨʨʠʪʦʨʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʱʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʢʘʢ ʝʜʠʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʦʡ ʟʜʘʥʠʷ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʠʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʣʘʥʜ-

ʰʘʬʪʘ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ.  

2) ʚʳʷʚʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʣʦʞʠʚʰʠ-

ʝʩʷ ʥʝʛʘʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ;  

3)  ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ ʧʦ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ ʪʝʨʨʠʪʦʨʠʡ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ  

 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙ̫ ʠʟʫʯʝ-

ʥʠʝ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

ʧʦ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʠʟʫʯʝʥʠʝ 

ʩʧʨʘʚʦʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; ʥʘʪʫʨʥʳʝ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫ-

ʝʤʳ ʪʝʨʨʠʪʦʨʠʡ ʩ ʬʦʪʦ-ʬʠʢʩʘʮʠʝʡ ʠ ʧʨʦʚʝʜʝʥʠʝʤ 

ʦʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʧʦʣʫʯʝʥ-

ʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʠʩʪʦʨʠʶ ʩʪʘʥʦʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʰʢʦʣ ʚ 

ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʩʣʦʚʥʦ ʨʘʟ-

ʜʝʣʠʪʴ ʥʘ ʪʨʠ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʘ:  

- I ʧʝʨʠʦʜ ï 1901 ï 1936 ʛ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʛʦʨʦʜʘ ʂʝʥʠʛʩʙʝʨʛʘ 1938 ʛʦʜʳ 

(Bearbeitet v.d. Stadtverwalt.- ʦʨʛʘʥʠʟʘʮʠʡ.Vermess.-

Abt., herausgegeben v. Stadt. Verkehrsamt 1938); 

- II  ʧʝʨʠʦʜ ï 1945-1957 ʛ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ 1957 ʛʦʜʘ (ʂʘʨʪʘ 

ʂʘʣʠʥʠʥʛʨʘʜʘ N-34-41,42,53, 54. ʧʦʜʛʦʪʦʚʣʝʥʦ ʢ 

ʠʟʜʘʥʠʶ ʚ 1956 ʛ., ʩʥʠʤʘʣʠ: ʢʘʧʠʪʘʥ ʇʦʣʷʢʦʚ ɺ.ʀ. 

ʩʪ.ʣʝʡʪ. ɹʫʩʦʨʛʠʥ ʄ.ʀ., ʣʝʡʪʝʥʘʥʪʳ ʃʠʪʚʠʥʦʚ ʅ.ʀ. 

ʠ ʐʘʢʘʫʩʢʘʩ ʇ.ʂ. ʢʦʤʘʥʜʠʨ ʦʪʨʷʜʘ ʧʦʣʢʦʚʥʠʢ ʄʦʩ-

ʢʘʣʝʚ ɸ.ʉ.) 

- III  ʧʝʨʠʦʜ ï ʩ 1961-1990 ʛ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ 1990 ʛʦʜʘ. (ʂʘʨʪʘ 

ʉʉʉʈ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʳʤ ʤʘʩʰʪʘʙʦʤ ʦʪ 

1:10,000 ʜʦ 1:8,000,000. ʂʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʨʷʜʘ 

ʢʘʨʪ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʠʟʜʘʥʥʳʭ ʚ 1980-2005 ʛʛ. 

http://www.retromap.ru/m/#1419908_z15_54.719806,

20.482429) 

ʂ I-ʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʠʪʩʷ ʜʚʝ h ʢʦʣʳ: h ʢʦʣʘ ̄  

8, ʘʜʨʝʩ: ʫʣ. ɻʝʨʮʝʥʘ, 35, (1936 ʛ.) ʠ ʰʢʦʣʘ  ̄41, 

ʘʜʨʝʩ: ʫʣ. ʉʝʨʛʝʷ ʊʶʣʝʥʠʥʘ, 2, (1901 ʛ.). 

ʂ II -ʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʠʪʩʷ ʧʷʪʴ ʰʢʦʣ: ʰʢʦʣʘ 

 ̄7, ʘʜʨʝʩ: ʫʣ. ɻʦʨʴʢʦʛʦ, 66, (1946 ʛ.), ʰʢʦʣʘ  ̄33, 

ʘʜʨʝʩ: ʫʣ. ʂʫʡʙʳʰʝʚʘ, 15, (1956 ʛ.), h ʢʦʣʘ ̄  36, ʘʜ-

ʨʝʩ: ʄʦʩʢʦʚʩʢʠʡ ʧʨ., 98ɸ, (1957 ʛ.), ʰʢʦʣʘ  ̄13, 

ʘʜʨʝʩ: ʫʣ. ʉʚʝʨʜʣʦʚʘ, 27, (1946 ʛ.), ʰʢʦʣʘ  ̄2, ʘʜ-

ʨʝʩ: ʫʣ. ʖʨʠʷ ɻʘʛʘʨʠʥʘ, 55, (1946 ʛ.).  

ʂ III -ʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʠʪʩʷ ʧʷʪʴ ʰʢʦʣ: ʰʢʦʣʘ 

 ̄24, ʘʜʨʝʩ: ʫʣ. ʇʠʦʥʝʨʩʢʘʷ, 9, (1970 ʛ.), ʰʢʦʣʘ  ̄

25, ʘʜʨʝʩ: ʫʣ. ʌʨʫʥʟʝ, 46, (1979 ʛ.), ʰʢʦʣʘ  ̄31, ʘʜ-

ʨʝʩ: ʫʣ. ʇʨʦʣʝʪʘʨʩʢʘʷ, 66ɸ, (1967 ʛ.), ʰʢʦʣʘ  ̄38, 

ʘʜʨʝʩ: ʫʣ. ɿʝʣʸʥʘʷ, 18 ɸ, (1990 ʛ.), ʰʢʦʣʘ  ̄44, ʘʜ-

ʨʝʩ: ʫʣ. ʄʦʣʦʜʝʞʥʘʷ, 7, (1961 ʛ.).  

ʇʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʧʨʝʜʧʦʣʘʛʘ-

ʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʠʪʴ ʧʣʘʥʠʨʦ-

ʚʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʣʦʱʘʜʝʡ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʘ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

- ʂʘʢ ʠʟʤʝʥʷʣʠʩʴ ʛʨʘʥʠʮʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʨ-

ʨʠʪʦʨʠʡ ʠ ʚʣʠʷʥʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʣʘʥʜʰʘʬʪʘ? 

- ʂʘʢ ʬʦʨʤʠʨʦʚʘʣʘʩʴ (ʠʟʤʝʥʷʣʘʩʴ) ʢʦʥʬʠʛʫʨʘ-

ʮʠʷ ʧʷʪʥʘ ʟʘʩʪʨʦʡʢʠ ʟʜʘʥʠʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ? 

- ɺʣʠʷʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʥʘ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠ-

ʟʘʮʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʝ? 

- ʉʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʚʥʫʪʨʠ ʛʨʘʥʠʮ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʚ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦ-

ʚʦʯʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʣʘʥʜʰʘʬʪʦʚ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʛʨʫʧʧʳ: 

 ʆʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʥʫʪʨʠ 

ʟʘʩʪʨʦʡʢʠ: h ʢʦʣʘ ̄  25, ʘʜʨʝʩ: ʫʣ. ʌʨʫʥʟʝ, 46, (1979 

ʛ.), ʰʢʦʣʘ  ̄33, ʘʜʨʝʩ: ʫʣ. ʂʫʡʙʳʰʝʚʘ, 15, (1956 ʛ.) 

ʰʢʦʣʘ  ̄36, ʘʜʨʝʩ: ʄʦʩʢʦʚʩʢʠʡ ʧʨ., 98ɸ, (1957 ʛ.), 

ʰʢʦʣʘ  ̄ 24, ʘʜʨʝʩ: ʫʣ. ʇʠʦʥʝʨʩʢʘʷ, 9, (1970 ʛ.), 

ʰʢʦʣʘ  ̄41, ʘʜʨʝʩ: ʫʣ. ʉʝʨʛʝʷ ʊʶʣʝʥʠʥʘ, 2, (1901 

ʛ.). 

ʆʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠʤʳʢʘ-

ʶʱʠʝ ʢ ʜʦʨʦʛʝ: ʰʢʦʣʘ  ̄38, ʘʜʨʝʩ: ʫʣ. ɿʝʣʸʥʘʷ, 18 

ɸ, (1990 ʛ.), ʰʢʦʣʘ  ̄44, ʘʜʨʝʩ: ʫʣ. ʄʦʣʦʜʝʞʥʘʷ, 7, 

(1961 ʛ.),  ̄31, ʘʜʨʝʩ: ʫʣ. ʇʨʦʣʝʪʘʨʩʢʘʷ, 66ɸ, (1967 

ʛ.), ʰʢʦʣʘ  ̄ 8, ʘʜʨʝʩ: ʫʣ. ɻʝʨʮʝʥʘ, 35, (1936 ʛ.), 

ʰʢʦʣʘ ̄  7, ʘʜʨʝʩ: ʫʣ. ɻʦʨʴʢʦʛʦ, 66, (1946 ʛ.), h ʢʦʣʘ 

 ̄2, ʘʜʨʝʩ: ʫʣ. ʖʨʠʷ ɻʘʛʘʨʠʥʘ, 55, (1946 ʛ.). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʠʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʨ-

ʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʦʢʫʤʝʥ-

ʪʦʚ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʧʨʦʙʣʝʤ ʪʨʝʙʫʶʱʠʭ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʨʝʰʝʥʠʶ: 

- ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʫʩʪʘʨʝʣʘ ʠ ʪʨʝʙʫʝʪ ʥʦʚʳʡ 

ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ.  

- ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʛʨʘʥʠʮʳ ʦʙ-

ʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʝʥʷʣʠ ʩʚʦʝ ʧʦʣʦ-

ʞʝʥʠʝ, ʥʦ ʚʥʫʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʥʝ ʧʦʜʚʝʨ-

ʛʘʣʠʩʴ ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʥʝʭʚʘʪʢʝ 

ʥʝʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ.  

- ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʙʳʣʘ ʧʦʜʚʝʨ-

ʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʫʞ-

ʜʘʝʪʩʷ ʚ ʨʝʚʠʪʘʣʠʟʘʮʠʠ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʠ ʧʨʦʚʦʜʠʤʦʛʦ ʤʥʦʡ ʘʥ-

ʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦ-

ʙʣʝʤʳ. ʊʝʨʨʠʪʦʨʠʠ ʚʩʝʭ 12 ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜʝ, ʃʝʥʠʥʛʨʘʜ-

ʩʢʦʛʦ ʨʘʡʦʥʘ ʥʠʢʦʛʜʘ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʨʝʚʠʪʘʣʠʟʘ-

ʮʠʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʣʘʥʜʰʘʬʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʠʟʢʦʝ ʠ ʩ ʢʘʞʜʳʤ ʛʦ-

ʜʦʤ ʪʝʨʷʝʪ ʩʚʦʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ. ʇʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʚʠʜʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʚʠʪʘʣʠʟʘʮʠʠ ʣʘʥʜʰʘʬʪʘ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʫʜʫʪ ʧʨʠʤʝ-

ʥʝʥʳ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʙʣʘ-

ʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʦʨʦʜʝ ʂʘʣʠʥʠʥʛʨʘʜʝ.  

 

 

http://www.retromap.ru/m/#1419908_z15_54.719806,20.482429
http://www.retromap.ru/m/#1419908_z15_54.719806,20.482429
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ʃʠʪʝʨʘʪʫʨʘ: 

1. ʈʦʩʩʠʡʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʘʷ ʵʥ-

ʮʠʢʣʦʧʝʜʠʷ. ʊʦʤ III  ï ʊʝʦʨʝʪʠʯʝʩʢʦʝ, ʥʦʨʤʘʪʠʚʥʦʝ 

ʠ ʠʥʞʝʥʝʨʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚ. ʄ., 1996. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 29.12.2012 N 273-ʌɿ (ʨʝʜ. ʦʪ 

01.03.2020) "ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠ", ʉʪʘʪʴʷ 23, ʧ. 2. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.03.2020) 

2. ʅʘʫʯʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ disserCat 

ð ʩʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʈʌ, ʩʪʘʪʴʠ, ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʫʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʪʝʢʩʪʳ ʘʚʪʦʨʝ-

ʬʝʨʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʡ. 

(https://www.dissercat.com/content/metodicheskie-

osnovy-arkhitekturno-planirovochnoi-rekonstruktsii-

shkolnogo-fonda-issledovani) (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

08.03.2020) 

3. ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠ-

ʩʪʠʢʠ (ʈʆʉʉʊɸʊ), ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʨʦʩʩʠʡ-

ʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ 

ʥʘ 1 ̫ ʥʚʘʨʷ 2018 ʛʦʜʘ. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 08.03.2020) 

4. ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ "ɻʦʨʦʜ 

ʂʘʣʠʥʠʥʛʨʘʜ". ʂʘʨʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: ï https://www.klgd.ru/activ-

ity/construction/gr_documents/fz.jpg (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 15.03.2020) 

5. ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ "ɻʦʨʦʜ 

ʂʘʣʠʥʠʥʛʨʘʜ". ʂʘʨʪʘ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ 

ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ]. URL: ï https://www.klgd.ru/activity/construc-

tion/gr_documents/karta_otob_terr_kult.jpg (ʜʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ: 10 .03.2020) 

6. ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ. ʆʙʱʝʩʪʚʝʥʥʘʷ ʵʢʦʣʦʛʦ-

ʧʨʘʚʦʚʘʷ ʧʨʠʝʤʥʘʷ: 10 ʪʠʧʠʯʥʳʭ ʧʨʦʙʣʝʤ ʠ ʤʝʪʦʜʳ 

ʠʭ ʨʝʰʝʥʠʷ (ʧʦʩʦʙʠʝ ʧʦ ʩʫʪʷʞʥʠʯʝʩʪʚʫ) / ʂʈʆʕʆ " 

ɹʘʣʪʠʡʩʢʠʡ ʨʝʩʫʨʩʥʦ-ʠʥʬʦʨʤ, ʮʝʥʪʨ " ɻʨʫʧʧʘ ʕʢʦ-

ʟʘʱʠʪʘ! ʨʝʜ.-ʩʦʩʪ. ɸʣʝʢʩʘʥʜʨʘ ʂʦʨʦʣʝʚʘ. - ʂʘʣʠ-

ʥʠʥʛʨʘʜ, 2003. - 58 ʩ. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.03.2020) 

7. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʩʙ. ʥʘʫʯ. ʪʨʫʜʦʚ/ ʈʫʩ. ʛʝʦʛʨ. ʦ-ʚʦ, ʂʘʣʠ-

ʥʠʥʛʨ. ʨʝʛʠʦʥ. ʦʪʜ-ʥʠʝ, ʈʦʩ. ɻ ʢʦʣ. ʘʢʘʜ., ʂʘʣʠʥʠʥʛʨ. 

ʦʪʜ-ʥʠʝ, ʂʘʣʠʥʠʥʛʨ. ʛʦʩ. ʫʥ-ʪ; ʨʝʜ. ɻ. ʄ. ʌʝʜʦʨʦʚ, 

ʨʝʜ. ɽ. ɺ. ʂʨʘʩʥʦʚ, ʨʝʜ. ɺ. ʅ. ʉʘʫʩʢʘʥ, ʨʝʜ. ɺ. ɺ. 

ʆʨʣʝʥʦʢ, ʨʝʜ. ɺ. ʄ. ʃʠʪʚʠʥ. - ʂʘʣʠʥʠʥʛʨʘʜ, 1997. - 

109 ʩ. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.03.2020) 

8. ʇʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ ʂʘʣʠʥʠʥʛʨʘʜ-

ʩʢʦʡ ʦʙʣʘʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: ï 

https://egrp365.ru/map/?kadnum=39:15:121565:165 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 11.02.2020) 

 

ʋɼʂ 712.254 

ʌʝʥʝʨʦʚʘ ʄʘʨʛʘʨʠʪʘ ɻʝʥʠʢʦʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ ʥʘʧʨʘʚʣʝʥʠʷ çʃʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥè ʢʘʬʝʜʨʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʜʠʟʘʡʥʘ ʠʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ,  

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʧʳʯʠʥʘ-ʃʦʨʝʥʩ ʉʝʨʛʝʡ ʄʘʢʩʠʤʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʜʦʮʝʥʪ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʜʠʟʘʡʥʘ  

ʠʥʩʪʠʪʫʪʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɹʘʣʪʠʡʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀʤʤʘʥʫʠʣʘ ʂʘʥʪʘ 

ʈʦʩʩʠʷ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ 
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Abstract 

The article is devoted to the substantiation of environment design's reactivation of Kaliningrad city district's 

memorial squares. The purpose, object, subject and tasks of future research are presented, as well as a number of 

problems requiring modern approaches to their study. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʨʤʠʥ çʨʝʘʢʪʠʚʘʮʠʷè ʦʟʥʘʯʘʝʪ 

çʚʦʟʦʙʥʦʚʣʝʥʠʝ ʬʫʥʢʮʠʡ, ʚʦʟʚʨʘʱʝʥʠʝ ʚ ʜʝʷʪʝʣʴ-

ʥʦʝ ʩʦʩʪʦʷʥʠʝè [5]. ʈʝʘʢʪʠʚʘʮʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʜʠ-

ʟʘʡʥ ʩʨʝʜʳ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʢ ʤʝʪʦʜ, h ʠ-

ʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʠʨʦʚʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʝ. ʆʜʥʠʤ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʨʠʤʝʨʦʚ, ʷʚʣʷʝʪʩʷ 

ʝʚʨʦʧʝʡʩʢʘʷ ʧʨʦʛʨʘʤʤʘ URBACT, ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ 

ɽʚʨʦʧʝ ʫʞʝ 15 ʣʝʪ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʩʦʜʝʡʩʪʚʠʝ ʫʩʪʦʡʯʠʚʦʤʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʨʘʟʚʠ-

ʪʠʶ ʛʦʨʦʜʦʚ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝ. ʄʠʩʩʠʷ ʧʨʦʛʨʘʤʤʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʘʪʴ ʛʦʨʦʜʘʤ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʱʠʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʙʣʝʤ [15]. 

ɺʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʘ ʨʝʘʢʪʠʚʘʮʠʠ ʧʨʠʤʝʥʠ-

ʪʝʣʴʥʦ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠʥʪʝʨʝʩʫʶʪ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʛʨʘʜʦʩʪʨʦʠʪʝʣʝʡ. ɼʝʣʝʛʘʮʠʷ ʉʘʥʢʪ-ʇʝ-

ʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2015 ʛʦʜʫ ʧʨʠʥʷʣʘ 

ʫʯʘʩʪʠʝ ʚ ʇʝʨʚʦʡ ʙʘʣʪʠʡʩʢʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʣʝʪ-

ʥʝʡ ʰʢʦʣʝ (Baltic International Summer School, 

BISS). ʐʢʦʣʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ɻʘʤʙʫʨʛʝ, ʚ ʫʥʠ-

ʚʝʨʩʠʪʝʪʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

(HafenCity University, Hamburg). ɼʝʣʝʛʘʪʳ ʠʟ ʨʘʟ-

ʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʝʢʪʦʚ ʧʦ ʨʝʰʝʥʠʶ ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ɻʘʤʙʫʨʛʘ: ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʢ-

ʪʠʚʘʮʠʠ ʤʘʣʦʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ [10]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʩʢʚʝʨʳ ï ʵʪʦ ʥʝʙʦʣʴʰʠʝ ʦʟʝʣʝʥʝʥ-

ʥʳʝ ʫʯʘʩʪʢʠ ʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ, ʩ ʨʘʟʤʝʨʘʤʠ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪ 0,5 ʜʦ 2 ʛʘ. ɼʠʟʘʡʥ 

ʩʨʝʜʘ ʩʢʚʝʨʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʨʘʪʢʦʚʨʝʤʝʥ-

ʥʦʛʦ ʦʪʜʳʭʘ, ʧʨʦʛʫʣʦʢ, ʚʩʪʨʝʯ, ʪʨʘʥʟʠʪʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ ʧʝʰʝʭʦʜʦʚ [2]. ʎʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʩʢʚʝʨʦʚ 

ʥʘʭʦʜʠʪʩʷ ʚ ʠʟʚʝʩʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʦʪ ʨʘʟʤʝʨʦʚ 

ʪʝʨʨʠʪʦʨʠʠ. ʀʥʦʛʜʘ ʩʢʚʝʨ ʥʘ ʫʣʠʮʝ ʠʟ-ʟʘ ʥʝʜʦʩʪʘ-

ʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʫʯʘʩʪʢʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʜʣʷ ʦʪʜʳʭʘ ʚʟʨʦʩʣʳʭ ʠ ʠʛʨ ʜʝʪʝʡ, ʠ ʧʦʵʪʦʤʫ 

ʩʣʫʞʠʪ ʣʠʰʴ ʜʝʢʦʨʘʪʠʚʥʳʤ ʮʝʣʷʤ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʭʝʤʳ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ 

ʨʘʟʤʝʨʦʚ ʫʯʘʩʪʢʦʚ, ʩʚʦʙʦʜʥʳʭ ʦʪ ʟʘʩʪʨʦʡʢʠ, ʪʨʘ-

ʬʠʢʘ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʰʝʭʦʜʦʚ, ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʬʘʩʘʜʦʚ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʢʚʝʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. 

ʉʢʚʝʨʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʥʘ ʧʣʦʱʘʜʢʘʭ ʦʙʱʝʛʦʨʦʜ-

ʩʢʦʛʦ ʠʣʠ ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʘ ʧʨʠʚʦʢʟʘʣʴʥʳʭ 

ʧʣʦʱʘʜʷʭ, ʘ ʪʘʢʞʝ ʧʝʨʝʜ ʦʪʜʝʣʴʥʳʤʠ ʢʨʫʧʥʳʤʠ ʦʙ-

ʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ (ʪʝʘʪʨʘʤʠ, ʤʫʟʝʷʤʠ ʠ ʪ. ʜ.), 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʢʨʘʪʢʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʪʜʳʭʘ ʛʨʘʞʜʘʥ. ʉʢʚʝʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʘ ʧʣʦʱʘʜʢʘʭ ʚʪʦʨʦʩʪʝʧʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʥʘ ʫʣʠ-

ʮʘʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʦʪ-

ʜʳʭʘ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʣʫʞʘʪ ʤʝʩʪʦʤ ʜʣʷ ʧʨʦʛʫʣʦʢ ʠ 

ʠʛʨ ʜʝʪʝʡ. ʉʢʚʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʛʦʨʦʜʩʢʦʡ 

ʧʣʦʱʘʜʠ, ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʚʩʶ ʝʝ ʪʝʨʨʠʪʦʨʠʶ, 

ʯʘʩʪʴ ʧʣʦʱʘʜʠ, ʠʣʠ ʨʘʟʜʝʣʝʥ ʥʘ ʥʝʩʢʦʣʴʢʦ ʫʯʘʩʪʢʦʚ 

ʚ ʛʨʘʥʠʮʘʭ ʧʣʦʱʘʜʠ. ʉʢʚʝʨ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ 

ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʠʣʠ ʧʝʨʝʜ ʦʪʜʝʣʴʥʳʤ ʟʜʘʥʠʝʤ. 

ʅʘʟʥʘʯʝʥʠʝ ʩʢʚʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʝʨʝʜ ʦʪʜʝʣʴ-

ʥʳʤ ʟʜʘʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʷʤʠ ʵʪʦʛʦ ʟʜʘ-

ʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʢʚʝʨʳ ʫ ʢʠʥʦʪʝʘʪʨʦʚ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʣʝʪʦʤ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʝ ʬʦʡʝ, ʚ ʢʦʪʦʨʳʭ ʧʦ-

ʩʝʪʠʪʝʣʠ ʦʞʠʜʘʶʪ ʥʘʯʘʣʘ ʩʝʘʥʩʘ. ʉʢʚʝʨʳ ʥʘ 

ʧʣʦʱʘʜʷʭ ʠ ʫʣʠʮʘʭ ʩʣʫʞʘʪ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʜʝʢʦʨʘ-

ʪʠʚʥʳʤ ʮʝʣʷʤ, ʦʥʠ ʦʙʳʯʥʦ ʟʘʥʠʤʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʫʯʘʩʪʢʠ, ʥʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʯʘʩʪʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʘʤʷʪʥʠʢʠ ʠʣʠ ʩʢʫʣʴʧʪʫʨʳ, ʨʘʟʤʝ-

ʱʘʶʪ ʬʦʥʪʘʥʳ.  

ʋʧʦʤʠʥʘʥʠʝ ʧʦʥʷʪʠʷ çʤʝʤʦʨʠʘʣʴʥʳʡ ʩʢʚʝʨè 

ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʧʫʙʣʠʢʘʮʠʷʭ. ʀʥ-

ʬʦʨʤʘʮʠʷ ʦ ʧʨʦʚʝʜʝʥʥʳʭ ʠʣʠ ʧʨʦʚʦʜʠʤʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʠʟʘʡʥ ʩʨʝʜʳ ʧʦ ʪʘʢʠʤ ʩʢʚʝʨʘʤ ʦʪ-

ʩʫʪʩʪʚʫʝʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʛʨʘʜʦʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ çɻʦʨʦʜ 

ʂʘʣʠʥʠʥʛʨʘʜè ʠ ʩʦʛʣʘʩʥʦ ʧʝʨʝʯʥʶ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʠ ʧʦʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 67 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʛʦʨʦʜʩʢʦʡ ʩʢʚʝʨ [11]. 

ʊʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʠ ʩʝʤʥʘʜʮʘʪʠ ʩʢʚʝʨʦʚ ʚ ʧʝʨʝʯʥʝ 

ʩʚʦʠʭ ʩʦʩʪʘʚʦʚ ʠʤʝʶʪ ʤʝʤʦʨʠʘʣʳ ʠʣʠ ʤʝʤʦʨʠʘʣʴ-

ʥʳʝ ʢʦʤʧʣʝʢʩʳ ï ʵʪʠ ʩʢʚʝʨʳ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʇʦʥʷʪʠʝ çʤʝʤʦʨʠʘʣè, ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ, ʫ ʨʘʟ-

ʥʳʭ ʘʚʪʦʨʦʚ ʚ ʮʝʣʦʤ ʩʭʦʞʝ ʠ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚʦʟʜʚʠʛʥʫʪʦʝ ʜʣʷ ʫʚʝʢʦʚʝ-

ʯʝʥʠʷ ʧʘʤʷʪʠ. ʅʘʧʨʠʤʝʨ:  

- ʵʪʠʤʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ ʅ.ʄ. ɻʦʣʷ ï ʤʝʤʦ-

ʨʠʘʣ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ çʧʘʤʷʪʥʠʢ ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʦʝ 

ʩʦʦʨʫʞʝʥʠʝ, ʚʦʟʜʚʠʛʥʫʪʦʝ ʚ ʧʘʤʷʪʴ ʦʙ ʠʩʪʦʨʠʯʝ-

ʩʢʦʤ ʩʦʙʳʪʠʠ ʠʣʠ ʚʳʜʘʶʱʝʤʩʷ ʯʝʣʦʚʝʢʝè [1].  

- ʩʣʦʚʘʨʴ ʊ.ʌ. ɽʬʨʝʤʦʚʦʡ ï ʤʝʤʦʨʠʘʣ ʪʨʘʢʪʫ-

ʝʪʩʷ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʩʦʦʨʫʞʝʥʠʝ, ʚʦʟʜʚʠʛʥʫʪʦʝ 

ʜʣʷ ʫʚʝʢʦʚʝʯʝʥʠʷ ʧʘʤʷʪʠ ʦ ʢʦʤ-ʣʠʙʦ, ʯʝʤ-ʣʠʙʦ [3].  

- ʪʦʣʢʦʚʳʡ ʩʣʦʚʘʨʴ ʉ.ʀ. ʆʞʝʛʦʚʘ ï ʤʝʤʦʨʠʘʣ 

ʦʧʨʝʜʝʣʷʝʪʩ ̫ ʢʘʢ çʤʝʤʦʨʠʘʣʴʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ 

ʩʦʦʨʫʞʝʥʠʝ, ʤʝʤʦʨʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩè [6].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʨʝ-

ʘʢʪʠʚʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʠʟʘʡʥ ʩʨʝʜʳ ʩʢʚʝʨʦʚ ʩ 

ʤʝʤʦʨʠʘʣʴʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ 

(ʜʘʣʝʝ ʤʝʤʦʨʠʘʣʴʥʳʡ ʩʢʚʝʨ), ʩ ʮʝʣʴʶ ʧʨʠʚʝʜʝʥʠʷ 

ʠʭ ʢ ʩʦʦʪʚʝʪʩʪʚʠʶ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʝʤʥʘʜʮʘʪʴ ʤʝʤʦʨʠ-

ʘʣʴʥʳʭ ʩʢʚʝʨʦʚ (ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʝʤʦʨʠʘʣʘʤʠ).  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʜʠʟʘʡʥ ʩʨʝʜʳ ʤʝʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝʨʦʚ ʠ ʩʣʦʞʠʚ-

ʰʠʭʩʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʚʷʟʝʡ, 
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ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʵʪʦʡ ʜʠʟʘʡʥ ʩʨʝʜʳ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʠʟʫʯʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʤʦʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʪʝʧʝʥʴ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʠʭ ʤʝʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝ-

ʨʦʚ; 

2) ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ ʤʝ-

ʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝʨʦʚ ʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ;  

3) ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʪʝʧʝʥʴ 

ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʦʥ ʧʦʣʴ-

ʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʛʦʨʦʜʩʢʠʭ ʤʝʤʦʨʠʘʣʴʥʳʭ 

ʩʢʚʝʨʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʛʦʨʦʜʘ ʤʝʤʦʨʠʘʣʴʥʳʝ ʩʢʚʝʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʣʝʜʫ-

ʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʝʩʷʪʴ ʩʢʚʝʨʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʨʘʡ-

ʦʥʝ, ʪʨʠ ï ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʯʝʪʳʨʝ ï ʚ ʃʝʥʠʥ-

ʛʨʘʜʩʢʦʤ ʨʘʡʦʥʝ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦ-

ʚʠʪʴ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦ-

ʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ ʧʨʦʠʩʰʝʜʰʠʝ ʚ ʠʟʚʝʩʪʥʳʝ ʧʝ-

ʨʠʦʜʳ ʠʩʪʦʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʠʩʩʣʝʜʫʝʤʳʡ ʠʩʪʦ-

ʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ 

ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʘ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ:  

- I ʧʝʨʠʦʜ ï ʦʪ ʥʘʯʘʣʘ ʦʩʥʦʚʘʥʠʷ ʜʦ 1945 ʛ. 

ʇʨʠʥʠʤʘʝʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ ʛʦʨʦʜʘ ʂʸ-

ʥʠʛʩʙʝʨʛʘ 1938 ʛʦʜʘ [14]; 

- II  ʧʝʨʠʦʜ ï 1945-1991 ʛʛ. ʂʘʨʪʘ ʂʘʣʠʥʠʥʛʨʘʜʘ 

1990 ʛʦʜʘ. ʂʘʨʪʘ ʉʉʉʈ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʝ-

ʤʳʤ ʤʘʩʰʪʘʙʦʤ ʦʪ 1:10,000 ʜʦ 1:8,000,000. ʂʘʨʪʘ 

ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʨʷʜʘ ʢʘʨʪ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʠʟʜʘʥ-

ʥʳʭ ʚ 1980-2005 ʛʛ.) [9]; 

- ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ï ʩ 1991 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ. ʇʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ: ʢʘʨʪʘ ʌʦʥʜʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ï 

cGIS, ʈʝʛʠʦʥʘʣʴʥʳʡ ʧʦʨʪʘʣ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥ-

ʥʳʭ; ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ "ɻʦʨʦʜ 

ʂʘʣʠʥʠʥʛʨʘʜ" (ʂʘʨʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ) [13, 7]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚʨʝʤʷ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʤʝʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝʨʦʚ: 

- ʂ I ʧʝʨʠʦʜʫ ʦʪʥʦʩʷʪʩʷ 2 ʤʝʤʦʨʠʘʣʴʥʳʭ 

ʩʢʚʝʨʘ: ʩ ʧʘʤʷʪʥʠʢʦʤ ʌ. ʐʠʣʣʝʨʫ (1910 ʛ.), ʩʦ 

ʩʢʫʣʴʧʪʫʨʥʦʡ ʛʨʫʧʧʦʡ çɹʦʨʶʱʠʝʩʷ ʟʫʙʨʳè (1911); 

- ʂʦ II  ʧʝʨʠʦʜʫ ʦʪʥʦʩʷʪʩʷ 2 ʤʝʤʦʨʠʘʣʴʥʳʭ 

ʩʢʚʝʨʳ: ʩ ʧʘʤʷʪʥʠʢʦʤ ʄ. ʂʘʣʠʥʠʥʫ (1950), ʩ ʧʘʤʷʪ-

ʥʠʢʦʤ ɸ. ʉʫʚʦʨʦʚʫ (1956), ʩ ʙʶʩʪʦʤ ʄ. ʂʘʣʠʥʠʥʫ 

(1957), ʩ ʧʘʤʷʪʥʠʢʦʤ ɺ.ʀ. ʃʝʥʠʥʫ (1958), ʩ ʙʶʩʪʦʤ 

ʂ. ʄʘʨʢʩʫ (1961), ʤʝʤʦʨʠʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʙʨʘʪ-

ʩʢʦʡ ʤʦʛʠʣʝ ʩʦʚʝʪʩʢʠʭ ʚʦʠʥʦʚ (1969), ʩ ʤʦʥʫʤʝʥ-

ʪʦʤ çʄʘʪʴ-ʈʦʩʩʠʷè (1974), ʩ ʙʶʩʪʦʤ ʕ. ʊʝʣʴʤʘʥʘ 

(1976); 

- ʂ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʝʨʠʦʜʫ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ ʤʝʤʦʨʠʘʣʴʥʳʝ ʩʢʚʝʨʳ: ʩ ʧʘʤʷʪʥʠʢʦʤ ɸ.ʉ. 

ʇʫʰʢʠʥʫ (1993), ʩ ʧʘʤʷʪʥʠʢʦʤ ʄ. ʂʫʪʫʟʦʚʫ (1995), 

ʩ ʧʘʤʷʪʥʠʢʦʤ ɸ. ɺʘʩʠʣʝʚʩʢʦʤʫ (2000), ʩ ʧʘʤʷʪʥʠ-

ʢʦʤ ʇʝʪʨʫ I (2003), ʩ ʧʘʤʷʪʥʳʤ ʟʥʘʢʦʤ ʢ 750-ʣʝʪʠʶ 

ʂʘʣʠʥʠʥʛʨʘʜʘ (2005), ʩ ʧʘʤʷʪʥʠʢʦʤ ʌ. ʐʦʧʝʥʫ 

(2010), ʩ ʧʘʤʷʪʥʠʢʦʤ ʚʦʠʥʘʤ ʈʫʩʩʢʦʡ ʠʤʧʝʨʘʪʦʨ-

ʩʢʦʡ ʘʨʤʠʠ, ʧʘʚʰʠʤ ʚ ʛʦʜʳ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ 

(2014). 

ʀʟʫʯʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟ-

ʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʭʨʦʥʦʣʦʛʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝ-

ʤʝʥʪʦʚ ʜʠʟʘʡʥ ʩʨʝʜʳ ʤʝʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝʨʦʚ: 

- ʛʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʡ; 

- ʥʘʣʠʯʠʝ ʤʝʤʦʨʠʘʣʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʝʛʦ ʘʨʭʠ-

ʪʝʢʪʫʨʥʦʝ ʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ; 

- ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʤʝʩʪʦʧʦʣʦ-

ʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ; 

- ʧʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʜʠʟʘʡʥ ʩʨʝʜʳ ʚ ʛʨʘ-

ʥʠʮʘʭ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʭʨʦʥʦʣʦʛʠʶ ʝʝ ʠʟ-

ʤʝʥʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʣʘʥʠʨʦ-

ʚʦʯʥʫʶ ʜʠʟʘʡʥ ʢʦʤʧʦʟʠʮʠʶ ʧʣʘʥʘ ʤʝʤʦʨʠʘʣʴʥʦʛʦ 

ʩʢʚʝʨʘ, ʷʚʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʫʯʘʩʪʢʘ. ʉʣʦʞʠʚ-

ʰʘʷʩʷ ʧʣʘʥʠʨʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʢʚʝ-

ʨʦʚ ʟʘʚʠʩʝʣʘ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʯʘʩʪʢʘ, ʥʦ 

ʠ ʦʪ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʦʣʴʰʦʝ ʟʥʘ-

ʯʝʥʠʝ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ, ʧʝʨʝʩʝʢʘʶʱʠʝ ʠʣʠ ʦʙʪʝʢʘʶ-

ʱʠʝ ʪʝʨʨʠʪʦʨʠʶ ʤʝʤʦʨʠʘʣʴʥʦʛʦ ʩʢʚʝʨʘ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʧʣʘʥʠʨʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʣʘʥʜʰʘʬʪ ʤʝʤʦʨʠ-

ʘʣʴʥʦʛʦ ʩʢʚʝʨʘ ʩʦʟʜʘʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ 

ʩʫʤʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʘʨʭʠʪʝʢ-

ʪʫʨʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʚʦʧʨʦʩʦʚ. ɺʩʪʨʝʯʘʶʪʩʷ ʤʝ-

ʤʦʨʠʘʣʴʥʳʝ ʩʢʚʝʨʳ ʩ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʦʡ ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ ʚ ʧʣʘʥʝ: ʢʚʘʜʨʘʪʥʦʡ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ, ʢʨʫʛ-

ʣʦʡ ʠ ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ. ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʧʨʘʚʠʣʴʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʤʝʤʦʨʠʘʣʴʥʳʝ 

ʩʢʚʝʨʳ ʯʘʩʪʦ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʧʨʘʚʠʣʴʥʫʶ, ʘ ʠʥʦʛʜʘ 

ʠ ʩʣʦʞʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. 

ʇʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʤʫ ʨʘʩʧʦ-

ʣʦʞʝʥʠʶ ʚ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ: 

ʉʢʚʝʨʳ, ʟʘʥʠʤʘʶʱʠʝ ʮʝʣʳʡ ʢʚʘʨʪʘʣ ʠʣʠ ʯʘʩʪʴ 

ʙʦʣʴʰʦʡ ʛʦʨʦʜʩʢʦʡ ʧʣʦʱʘʜʠ ʠ ʦʢʨʫʞʝʥʥʳʝ ʩʦ ʚʩʝʭ 

ʩʪʦʨʦʥ ʧʨʦʝʟʜʘʤʠ: ʩʦ ʩʢʫʣʴʧʪʫʨʥʦʡ ʛʨʫʧʧʦʡ çɹʦ-

ʨʶʱʠʝʩʷ ʟʫʙʨʳè (1911), ʩ ʧʘʤʷʪʥʠʢʦʤ ʄ. ʂʘʣʠ-

ʥʠʥʫ (1950), ʩ ʙʶʩʪʦʤ ʕ. ʊʝʣʴʤʘʥʘ (1976), ʩ ʧʘʤʷʪ-

ʥʠʢʦʤ ʇʝʪʨʫ I (2003), ʩ ʧʘʤʷʪʥʠʢʦʤ ʌ. ʐʦʧʝʥʫ 

(2010); 

ʉʢʚʝʨʳ, ʧʨʠʤʳʢʘʶʱʠʝ ʦʜʥʦʡ ʩʪʦʨʦʥʦʡ ʢ ʢʘ-

ʢʦʤʫ-ʣʠʙʦ ʢʨʫʧʥʦʤʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʘʥʠʶ: ʩ ʧʘ-

ʤʷʪʥʠʢʦʤ ʌ. ʐʠʣʣʝʨʫ (1910 ʛ.), ʩ ʧʘʤʷʪʥʠʢʦʤ ʄ. 

ʂʫʪʫʟʦʚʫ (1995), ʩ ʙʶʩʪʦʤ ʄ. ʂʘʣʠʥʠʥʫ (1957), ʩ 

ʧʘʤʷʪʥʠʢʦʤ ɺ.ʀ. ʃʝʥʠʥʫ (1958), ʩ ʙʶʩʪʦʤ ʂ. 

ʄʘʨʢʩʫ (1961), ʩ ʤʦʥʫʤʝʥʪʦʤ çʄʘʪʴ-ʈʦʩʩʠʷè 

(1974), ʩ ʧʘʤʷʪʥʠʢʦʤ ɸ.ʉ. ʇʫʰʢʠʥʫ (1993), ʩ ʧʘ-

ʤʷʪʥʠʢʦʤ ɸ. ɺʘʩʠʣʝʚʩʢʦʤʫ (2000), ʩ ʧʘʤʷʪʥʳʤ ʟʥʘ-

ʢʦʤ ʢ 750-ʣʝʪʠʶ ʂʘʣʠʥʠʥʛʨʘʜʘ (2005), ʩ ʧʘʤʷʪʥʠ-

ʢʦʤ ʚʦʠʥʘʤ ʈʫʩʩʢʦʡ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʘʨʤʠʠ, ʧʘʚʰʠʤ 

ʚ ʛʦʜʳ ʇʝʨʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ (2014); 

ʉʢʚʝʨʳ, ʦʙʨʘʟʫʶʱʠʝ çʟʝʣʝʥʳʡ ʢʘʨʤʘʥè: ʩ ʧʘ-

ʤʷʪʥʠʢʦʤ ɸ. ʉʫʚʦʨʦʚʫ (1956), ʤʝʤʦʨʠʘʣʴʥʳʡ ʢʦʤ-

ʧʣʝʢʩ ʥʘ ʙʨʘʪʩʢʦʡ ʤʦʛʠʣʝ ʩʦʚʝʪʩʢʠʭ ʚʦʠʥʦʚ (1969) 

[4]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʨʚʠʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʨ-

ʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʦʢʫʤʝʥ-
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ʪʦʚ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʨʝʰʝʥʠʶ. ʉʨʝʜʠ ʧʨʦʯʠʭ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ:  

- ʩʦʛʣʘʩʥʦ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ, ʥʝʢʦ-

ʪʦʨʳʝ ʤʝʤʦʨʠʘʣʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝ ʚ ʛʨʘʥʠʮʘʭ ʪʝʨ-

ʨʠʪʦʨʠʡ ʩʢʚʝʨʦʚ, ʘ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʝ ʪʝʨʨʠʪʦʨʠʠ; 

- ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʶʱʠʝ ʧʨʘʚʠʣʘ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʤʝʤʦʨʠ-

ʘʣʴʥʳʭ ʩʢʚʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʦʟʠʮʠʡ ʨʝʘʢʪʠʚʘʮʠʠ 

ʩʣʦʞʠʚʰʝʡʩʷ ʜʠʟʘʡʥ ʩʨʝʜʳ; 

- ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʣʘʥʠʨʦʚʦʯ-

ʥʳʭ ʨʝʰʝʥʠʡ ʢʦʤʧʦʟʠʮʠʠ ʣʘʥʜʰʘʬʪʘ ʠ ʩʪʘʥʜʘʨʪʳ 

ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʜʠʟʘʡʥ ʩʨʝʜʳ ʤʝʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝʨʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʠʟʫʯʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦ ʟʘʨʫʙʝʞʥʦʡ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʧʦ ʨʝʘʢʪʠʚʘʮʠʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʠʟʫʯʝʥʠʝ ʩʧʨʘʚʦʯʥʦ-ʤʝʪʦʜʠʯʝ-

ʩʢʦʡ ʠ ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

ʥʘʪʫʨʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʘ ʠ ʜʠʟʘʡʥ ʩʨʝʜʳ 

ʛʦʨʦʜʩʢʠʭ ʩʢʚʝʨʦʚ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʝʤʦʨʠʘʣʘʤʠ 

ʩ ʬʦʪʦ-ʬʠʢʩʘʮʠʝʡ; ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘ-

ʣʠʟʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ ʨʝ-

ʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʬʝʜʝʨʘʣʴʥʳʤʠ, ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʦʨʤʘ-

ʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʩʚʦʜʘʤʠ ʧʨʘʚʠʣ, ʧʨʠʤʝʥʝ-

ʥʠʝ ʢʦʪʦʨʳʭ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥ-

ʪʦʚ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʉʨʝʜʠ 

ʵʪʠʭ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʦʩʥʦʚ-

ʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

- ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ "ɻʦʨʦʜ 

ʂʘʣʠʥʠʥʛʨʘʜ"; 

- ʄʝʩʪʥʳʝ ʥʦʨʤʘʪʠʚʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ "ɻʦʨʦʜ ʂʘʣʠ-

ʥʠʥʛʨʘʜ"; 

- ʇʨʘʚʠʣʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ ʛʦ-

ʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ çɻʦʨʦʜ ʂʘʣʠʥʠʥʛʨʘʜè. 

- ɼʝʡʩʪʚʫʶʱʘʷ ʧʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ 

ʢʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

- ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 25.06.2002 N 73-ʌɿ 

(ʨʝʜ. ʦʪ 18.07.2019) "ʆʙ ʦʙʲʝʢʪʘʭ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ (ʧʘʤʷʪʥʠʢʘʭ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ) ʥʘʨʦ-

ʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ", ʘ ʪʘʢʞʝ ʟʘʢʦʥ ʂʘʣʠ-

ʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ "ʆʙ ʦʙʲʝʢʪʘʭ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ (ʧʘʤʷʪʥʠʢʘʭ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ) ʚ ʂʘʣʠ-

ʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ", ʪʘʢ ʢʘʢ ʚ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʩʢʚʝʨʘʭ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʤʦʨʠʘʣʳ ʠʤʝʶʪ 

ʩʪʘʪʫʩ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ï ʵʪʦ ʥʘʢʣʘ-

ʜʳʚʘʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʢʚʝʨʦʚ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʪʝʛʦʨʠʠ ʤʝʤʦʨʠʘʣʘ ʥʘ 

ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ, ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʚʝʥʘʜʮʘʪʴ ʠʟ ʩʝʤʥʘʜʮʘʪʠ ʤʝʤʦ-

ʨʠʘʣʦʚ ʚ ʩʢʚʝʨʘʭ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ:  

1) ʦʙʲʝʢʪ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ï ʧʘʤʷʪʥʠʢ ʐʠʣʣʝʨʫ; 

2) ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘʣʴ-

ʥʦʛʦ ʟʥʘʯʝʥʠʷ: ʩʢʫʣʴʧʪʫʨʥʘʷ ʛʨʫʧʧʘ çɹʦʨʶʱʠʝʩʷ 

ʟʫʙʨʳè, ʧʘʤʷʪʥʠʢ ʄ. ʂʘʣʠʥʠʥʫ, ʤʦʥʫʤʝʥʪ çʄʘʪʴ-

ʈʦʩʩʠʷè;  

3) ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʤʝʩʪʥʦʛʦ 

(ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ) ʟʥʘʯʝʥʠʷ: ʙʶʩʪ ɸ. ʉʫʚʦʨʦʚʫ, ʧʘ-

ʤʷʪʥʠʢ ɺ. ʃʝʥʠʥʫ, ʙʶʩʪ ʂ. ʄʘʨʢʩʫ, ʤʝʤʦʨʠʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩ ʥʘ ʙʨʘʪʩʢʦʡ ʤʦʛʠʣʝ ʩʦʚʝʪʩʢʠʭ ʚʦʠʥʦʚ, 

ʙʶʩʪ ʕ. ʊʝʣʴʤʘʥʘ, ʧʘʤʷʪʥʠʢ ɸ.ʉ. ʇʫʰʢʠʥʫ, ʧʘʤʷʪ-

ʥʠʢ ʄ. ʂʫʪʫʟʦʚʫ; 

4) ʚʳʷʚʣʝʥʥʳʡ ʦʙʲʝʢʪ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ï 

ʧʘʤʷʪʥʠʢ ɸ. ɺʘʩʠʣʝʚʩʢʦʤʫ [8]. 

ʆʩʪʘʣʴʥʳʝ ʧʷʪʴ ʤʝʤʦʨʠʘʣʦʚ ʥʝ ʠʤʝʶʪ ʩʪʘʪʫʩʘ 

ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ï ʙʶʩʪ ʄ. ʂʘʣʠʥʠʥʫ, 

ʧʘʤʷʪʥʠʢ ʇʝʪʨʫ I, ʧʘʤʷʪʥʳʡ ʟʥʘʢ ʢ 750-ʣʝʪʠʶ ʂʘ-

ʣʠʥʠʥʛʨʘʜʘ, ʙʶʩʪ ʌ. ʐʦʧʝʥʘ, ʧʘʤʷʪʥʠʢ ʚʦʠʥʘʤ 

ʈʫʩʩʢʦʡ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʘʨʤʠʠ, ʧʘʚʰʠʤ ʚ ʛʦʜʳ ʇʝʨ-

ʚʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. ɹʶʩʪ ʌ. ʐʦʧʝʥʘ ʥʝ ʠʤʝʝʪ ʩʪʘ-

ʪʫʩʘ ʦʙʲʝʢʪʘ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʦʜʥʘʢʦ, ʪʘʢʦʡ 

ʩʪʘʪʫʩ ʠʤʝʝʪ ʧʣʦʱʘʜʴ ʎʠʪʝʥ, ʥʘ ʢʦʪʦʨʦʡ ʙʶʩʪ ʨʘʩ-

ʧʦʣʦʞʝʥ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʟʘʡʥ ʩʨʝʜʳ 

ʤʝʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝʨʦʚ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ʆʪʩʫʪ-

ʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʤʦʨʠʘʣʴʥʳʡ ʩʢʚʝʨ, ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ, ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʤʝʤʦʨʠ-

ʘʣʴʥʳʭ ʩʢʚʝʨʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣʠ ʙ  r

ʤʝʨʳ ʧʦ ʨʝʘʢʪʠʚʘʮʠʠ ʠʭ ʜʠʟʘʡʥ ʩʨʝʜʳ. ʇʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʚʠʜʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʘʢʪʠʚʘʮʠʠ ʜʠʟʘʡʥ ʩʨʝʜʳ 

ʤʝʤʦʨʠʘʣʴʥʳʭ ʩʢʚʝʨʦʚ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ ʚ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ 

ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʦʚ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʷʚʢʠ ʥʘ ʧʘʪʝʥʪʳ ʧʦ ʢʣʶʯʝʚʳʤ ʟʘʧʨʦʩʘʤ: ʤʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʚʘʛʦʥ-

ʜʦʤ, ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʘʪʝʥʪʥʦʛʦ ʧʦʠʩʢʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 20 ʨʦʩʩʠʡʩʢʠʭ ʠ 10 ʟʘ-

ʨʫʙʝʞʥʳʭ ʟʘʷʚʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʘʥʘʣʠʟʘ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʧʝʨʠʦʜʦʚ ʧʦʜʘʯʠ ʟʘʷʚʦʢ ʩ ʧʦʜʭʦ-

ʜʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʠ ʠʭ ʩʦʩʪʘʚʣʝʥʠʠ. ʉʨʘʚʥʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʟʘʷʚʦʢ ʧʦʟʚʦʣʠʣʦ ʩʜʝ-

ʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚ ʈʦʩʩʠʠ.  

Abstract 

The article considers patent applications for key queries: a mobile building, a car-house, a prefabricated 

building. As a result of a patent search, 20 Russian and 10 foreign applications were selected. As a result of their 

analysis, it was possible to identify the relationship of the application filing periods with the approaches used in 

their preparation. Comparisons of domestic and foreign applications allowed us to conclude about the possibilities 

for the development of this field in Russia. 
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ɺʚʝʜʝʥʠʝ 

ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʳ ï 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʩʪʨʦʠ-

ʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʢʘʢ ʨʘʙʦʯʠʭ, ʪʘʢ ʠ. ʇʨʠ ʵʪʦʤ 

ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʥʠʭ ʥʦʨ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʟʘʜʘʯʠ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ 

ʠʣʠ ʚʘʛʦʥ-ʜʦʤʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʙʳʪʦʚʳʭ ʛʦʨʦʜʢʦʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʠʣʠ ʚʘʭʪʦʚʳʭ ʧʦʩʝʣʝʥʠʡ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʩʦʟʜʘ-

ʥʠʝ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦ-

ʠʩʢʦʤ ʜʘʥʥʳʭ ʦ ʧʨʝʜʳʜʫʱʝʤ ʦʧʳʪʝ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʠʭ 

ʜʝʪʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ. ʆʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥ-

ʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʮʝʥʠʪʴ ʜʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʢʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʠ ʚʳʷʚʠʪʴ 

ʦʩʥʦʚʥʳʝ ʪʨʝʥʜʳ, ʷʚʣʷʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫ-

ʙʝʞʥʳʝ ʧʘʪʝʥʪʥʳʝ ʙʘʟʳ. 

ɿʘʷʚʢʠ ʥʘ ʧʘʪʝʥʪʳ ʩʦʜʝʨʞʘʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʫ ʁʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʣʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʘ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʝ ʠ 

ʧʨʠʥʮʠʧʝ ʝʛʦ ʜʝʡʩʪʚʠʷ. ʀʤʝʥʥʦ ʪʘʢʠʝ ʜʘʥʥʳʝ ʧʨʠ 

ʜʝʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ 

ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʷʚʠʪʴ 

ʩʭʦʜʩʪʚʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʩʧʨʦʛʥʦ-

ʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦʛʦ ʨʘʟʚʠ-

ʪʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʘʪʝʥʪ-

ʥʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘ-

ʷʚʠʪʝʣʷʭ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʷʭ. ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥ-

ʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʧʦ 

ʫʨʦʚʥʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ 

ʧʦʪʝʥʮʠʘʣʫ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʧʘʪʝʥʪʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ, ʟʘʱʠʱʝʥʥʳʭ ʧʘʪʝʥ-

ʪʘʤʠ ʚ ʈʌ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʦʩʥʦʚ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢʠʭ ʟʜʘ-

ʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɸʥʘʣʠʟ ʧʘʪʝʥʪʦʚ 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʟʘʱʠ-

ʱʝʥʥʳʭ ʧʘʪʝʥʪʘʤʠ, ʧʨʦʠʟʚʝʜʝʥ ʧʦʠʩʢ ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ ʥʘ ʕʣʝʢʪʨʦʥʥʦʤ ʨʝʩʫʨʩʝ ʀʇʉ ʌɹɻʋ ʌʀʇʉ 

[1] ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ: çʤʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝè, çʚʘ-

ʛʦʥ-ʜʦʤè, çʙʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝè, ʘ ʪʘʢʞʝ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ, ʥʝʤʝʮʢʦʤ, ʬʨʘʥʮʫʟʩʢʦʤ ʠ ʢʠʪʘʡʩʢʦʤ 

ʷʟʳʢʘʭ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʨʝʩʫʨʩʝ GOOGLE 

PATENTS [2] ʧʦ ʘʥʘʣʦʛʠʯʥʳʤ ʢʣʶʯʝʚʳʤ ʟʘʧʨʦʩʘʤ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʘʪʝʥʪʥʦʛʦ ʧʦʠʩʢʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ɺʩʝʛʦ ʚ ʚʳʙʦʨʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 20 ʨʦʩʩʠʡʩʢʠʭ ʠ 

10 ʟʘʨʫʙʝʞʥʳʭ ʟʘʷʚʦʢ ʥʘ ʧʘʪʝʥʪʳ, ʠʟ ʢʦʪʦʨʳʭ ʜʝʡ-

ʩʪʚʫʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 3 ʠ 5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʥʥʠʝ ʟʘʷʚʢʠ ʚ ʦʩʥʦʚʥʦʤ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ ʩʭʦʞʠʭ ʩ ʢʘʧʠʪʘʣʴ-

ʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʢʨʘʪʠʪʴ 

ʩʨʦʢ ʠʭ ʚʦʟʚʝʜʝʥʠʷ. 

ʉʘʤʘʷ ʨʘʥʥʷʷ ʟʘʷʚʢʘ ʥʘ ʧʘʪʝʥʪ, ʦʙʥʘʨʫʞʝʥʥʘʷ 

ʥʘʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʘʪʝʥʪʥʦʛʦ ʧʦ-

ʠʩʢʘ, ʩʦʩʪʘʚʣʝʥʘ ʚ 1951 ʛʦʜʫ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘ-

ʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʛʨʫʧʧʳ ʤʦʙʠʣʴʥʳʭ ʟʜʘʥʠʡ ʩʦ ʩʣʦʞ-

ʥʦʡ ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʢʨʳʰʝʡ, ʧʣʘʪʬʦʨʤʦʡ ʩ ʢʦʣʝ-

ʩʘʤʠ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʞʝʣʝʟʥʳʤ ʧʫʪʷʤ, 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ ʰʠʥʘʤʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʫʟ-

ʣʘʤʠ. ɸʥʘʣʠʟ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʦ ʝʛʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚ ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʨʝʰʝʥʠʷ. 

ɸʥʘʣʠʟ ʟʘʷʚʦʢ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʝʛʦʩʷ ʨʘʟʚʠʪʠʝʤ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʦʪʣʠʯʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʪʦʯʝʯʥʦʛʦ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʧʨʦʱʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʤʘʩʰʪʘʙʥʳʭ ʢʦʤ-

ʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ. ʇʦʢʘʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʜʘʥ-

ʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʟʘʷʚʣʝʥʥʘʷ ʚ 

2001 ʛʦʜʫ ʩʠʩʪʝʤʘ ʦʙʦʛʨʝʚʘ ʥʘʧʦʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚ 

ʤʦʙʠʣʴʥʦʤ ʟʜʘʥʠʠ. ʇʨʝʜʝʣʴʥʦ ʪʦʯʥʦ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʥʳʝ ʠ ʧʦʥʷʪʥʳʝ ʦʧʠʩʘʥʠʷ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʭʦʨʦʰʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʜʝʰʝʚʦʡ, ʣʠʙʦ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʚʥʝʜʨʝʥʠʷ. 

ɺ 2010-ʭ ʛʦʜʘʭ ʪʨʝʥʜ ʥʘ ʫʧʨʦʱʝʥʠʝ ʧʨʦʜʦʣʞʠʣ 

ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʚʠʜʝ ʧʫʙʣʠʢʘʮʠʠ ʨʝʰʝʥʠʡ, ʚ ʢʦʪʦ-

ʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʙʠʥʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʘʚʥʦ 

ʠʟʚʝʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʠʥʪʝʟʠ-

ʨʫʝʪʩʷ ʥʦʚʳʡ, ʫʥʠʢʘʣʴʥʳʡ, ʠ ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ï 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦ-

ʜʫʢʪ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʟʘʷʚʢʘ ʥʘ ʤʦʜʫʣʴ-

ʥʦʝ ʤʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʜʚʘ ʤʦʜʫʣʴʥʳʭ 

ʙʣʦʢʘ ʧʦʜ ʦʙʱʝʡ ʢʨʳʰʝʡ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʚ 2012 ʛʦʜʫ 

ʠʣʠ ʚʘʛʦʥ-ʧʘʨʠʢʤʘʭʝʨʩʢʘʷ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ ʪʦʤ ʞʝ 

ʛʦʜʫ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʨʫʙʝʞʥʳʝ ʟʘʷʚʢʠ ʥʘ ʧʘ-

ʪʝʥʪʳ ʚ ʮʝʣʦʤ ʦʪʣʠʯʘʶʪʩʷ ʣʘʢʦʥʠʯʥʦʩʪʴʶ ʬʦʨʤʫ-

ʣʠʨʦʚʦʢ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʠ ʣʝʛʢʦʩʪʴʶ ʯʪʝ-

ʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ. ʉ ʥʘʯʘʣʘ 2000-ʭ ʛʦʜʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʨʝʰʝʥʠʡ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʩʘʤʦʭʦʜʥʳʭ ʟʜʘʥʠʡ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, 

ʯʪʦ ʨʘʟʚʠʪʠʝ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʟʜʘʥʠʡ ʚ ʈʦʩʩʠʠ 

ʥʘʯʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ, ʯʝʤ ʟʘ ʨʫʙʝʞʦʤ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʠʩʢ ʚʳʷʚʠʣ ʪʦʣʴʢʦ ʦʜʥʫ ʟʘʷʚʢʫ ʧʘʪʝʥʪ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʜʦ ʥʘʯʘʣʘ 2000-ʭ (ʧʫʙ-

ʣʠʢʘʮʠʷ 1995 ʛʦʜʘ), ʢʦʛʜʘ ʢʘʢ ʠʥʦʩʪʨʘʥʥʳʭ ʟʘʷʚʦʢ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʧʝʨʠʦʜ ʩ 1950 ʧʦ 1990 ʛʦʜ ʦʙʥʘ-

ʨʫʞʝʥʦ 4. 

ɺʳʚʦʜ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʘʪʝʥʪʥʦʛʦ ʧʦʠʩʢʘ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʭ-

ʥʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ 
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ʟʜʘʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʚʝʜʫʱʠʭ ʟʘʨʫ-

ʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʩʫʪʩʪʚʫʝʪ. ʆʜ-

ʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ ʨʘʟ-

ʚʠʪʠʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ɽʚʨʦʧʝ ʠ ɸʤʝʨʠʢʝ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʦ ʯʝʤ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʥʦʚʳʝ ʨʝʰʝʥʠʷ, ʥʘ ʟʘʱʠʪʫ ʢʦʪʦʨʳʭ 

ʧʦʜʘʶʪʩʷ ʟʘʷʚʢʠ. ɼʘʥʥʳʡ ʬʘʢʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ 

ʟʜʘʥʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʧʦʩʢʦʣʴʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʨʦʩʪʦʤ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʨʝʰʝʥʠʡ ʦʩʪʘ-

ʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʳʩʪʨʦ-

ʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʦ 

ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʥʘ ʧʣʦʱʘʜʢʝ, 

ʥʦ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʦʙʲʝʢʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ ʠ ʜʘʞʝ ʨʝʛʠʦʥʘ, 

ʥʘʧʨʠʤʝʨ ʚ ʩʣʫʯʘʝ ʵʢʩʪʨʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʟʜʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʪʨʝʙʫʝʤʳʝ ʩʨʦʢʠ 

ɸʢʪʫʘʣʴʥʳʤ ʠ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦ-

ʞʝʪ ʩʣʫʞʠʪʴ ʚʦʟʚʝʜʝʥʥʘʷ ʟʘ 10 ʜʥʝʡ ʚʨʝʤʝʥʥʘʷ 

ʙʦʣʴʥʠʮʘ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, 

ʟʘʨʘʞʝʥʥʳʭ ʢʦʨʦʥʦʚʠʨʫʩʦʤ ʚ ʛʦʨʦʜʝ ʋʭʘʥʴ ʧʨʦ-

ʚʠʥʮʠʠ ʍʫʙʵʡ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɼʘʥʥʳʡ ʦʙʲʝʢʪ ʧʦʩʪʨʦʝʥ ʧʦʣʥʦʩʪʴʶ ʠʟ ʙʳʩʪʨʦ-

ʚʦʟʚʦʜʠʤʳʭ ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 
ʈʠʩʫʥʦʢ 1. ʌʦʪʦʛʨʘʬʠʷ ʚʨʝʤʝʥʥʦʡ ʙʦʣʴʥʠʮʳ ʚ ʛʦʨʦʜʝ ʋʭʘʥʴ 

 

ʂʨʘʪʢʠʡ ʦʪʯʝʪ ʦ ʧʦʠʩʢʝ 

1. ʆʙʲʝʢʪ ʧʦʠʩʢʘ: ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʚʘʛʦʥ-

ʜʦʤ, ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝ 

2. ʅʘʯʘʣʦ ʧʦʠʩʢʘ 04.02.2020 ʆʢʦʥʯʘʥʠʝ ʧʦ-

ʠʩʢʘ. 20.03.2020 

ʊʘʙʣʠʮʘ 1 

ʄʘʪʝʨʠʘʣʳ, ʦʪʦʙʨʘʥʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ 

ˉ 

ʧ/ʧ 

ɺʠʜ, ʥʦʤʝʨ ʠ 

ʜʘʪʘ ʚʳʜʘʯʠ 

ʦʭʨʘʥʥʦʛʦ ʜʦʢʫ-

ʤʝʥʪʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ 

ʉʚʝʜʝʥʠʷ ʦ 

ʜʝʡʩʪʚʠʠ 

ʦʭʨʘʥʥʦʛʦ ʜʦ-

ʢʫʤʝʥʪʘ 

ʌʦʨʤʫʣʘ ʠʟʦʙʨʝʪʝʥʠʷ (ʧʦʣʝʟʥʦʡ) ʤʦʜʝʣʠ 

1 
ʇʄ,  

RU 101477U1 

20.01.2011 

ʄʦʙʠʣʴʥʳʡ ʚʘʛʦʥ - 

ʜʦʤ "ʙʝʨʣʦʛʘ" 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

(27.11.2014) 

ʉʥʠʞʝʥʠʝ ʤʘʩʩʳ ʠ ʫʣʫʯʰʝʥʠʝ ʪʝʧʣʦʪʝʭʥʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ.  

2 
ʇʄ,  

RU 149989 U1 

27.01.2015 

ɺʘʛʦʥ - ʜʦʤ ʪʨʘʥʩʬʦʨ-

ʤʝʨ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

(17.09.2018) 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʧʫʪʝʤ ʫʩʪʘ-

ʥʦʚʢʠ ʥʘ ʩʪʘʥʜʘʨʪʥʦʝ ʰʘʩʩʠ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʙʣʦʢʦʚ ʧʦʤʝʱʝʥʠʡ. 

3 
ʇʄ,  

RU90103U1 

27.12.2009 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ ʩ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʤ ʪʝʧʣʦʵʣʝʢ-

ʪʨʦʩʥʘʙʞʝʥʠʝʤ 

ʅʝ ʜʝʡʩʪʚʫʝʪ 
(27.08.2013) 

ʆʩʥʘʱʝʥʠʝ ʚʘʛʦʥ-ʜʦʤʘ ʘʚʪʦʥʦʤʥʳʤʠ ʩʠ-

ʩʪʝʤʘʤʠ ʚʦʜʷʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦ-

ʜʦʩʥʘʙʞʝʥʠʷ ʩ ʧʠʪʘʥʠʝʤ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ, ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʚʝʪʨʦʵʥʝʨʛʝʠʯʝ-

ʩʢʦʡ ʫʩʪʘʥʦʚʢʦʡ 

  

4 
ʇʄ,  

RU29884U1 

10.06.2003 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ 
ʅʝ ʜʝʡ-

ʩʪʚʫʝʪ 
(28.09.2015) 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʩʤʦʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʥʝ-

ʩʫʱʝʡ ʨʘʤʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʫʪʝʧʣʝʥʥʳʭ 

ʢʨʳʰʠ, ʧʦʣʘ ʠ ʩʪʝʥ, ʦʙʰʠʪʳʭ ʩ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʳ ʣʠʩʪʦʚʳʤ ʤʝʪʘʣʣʦʤ, ʦʪʣʠʯʘʶʱʝ-

ʝʩʷ ʪʝʤ, ʯʪʦ ʣʠʩʪʦʚʦʡ ʤʝʪʘʣʣ, ʢʦʪʦʨʳʤ ʦʙ-

ʰʠʪʳ ʩʪʝʥʳ, ʚʳʧʦʣʥʝʥ ʛʦʬʨʠʨʦʚʘʥʥʳʤ. 

5 

ʇʄ, 

RU19795U1 

10.10.2001 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 
(19.09.2011) 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ ʥʘ ʰʘʩʩʠ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʠʤʝʥʷʝʪʩʷ ɼɺʇ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʝʨʝ-

ʛʦʨʦʜʦʢ, ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʤʝʞʜʫ ʦʙʰʠʚʢʘʤʠ ʩʪʝʥʦʢ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʝʥʦʧʦʣʠʩʪʝʨʦʣ, ʚ ʩʪʝʥʢʘʭ ʦʪ-

ʜʝʣʝʥʠʡ ʟʜʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʜʘʪʯʠʢʠ, ʢʦ-

ʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʝʤ-

ʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. 

http://www1.fips.ru/registers-doc-view/fips_servlet?DB=RUPAT&DocNumber=2238376&TypeFile=html
http://www1.fips.ru/registers-doc-view/fips_servlet?DB=RUPAT&DocNumber=83786&TypeFile=html
http://www1.fips.ru/registers-doc-view/fips_servlet?DB=RUPM&DocNumber=140436&TypeFile=html
http://www1.fips.ru/registers-doc-view/fips_servlet?DB=RUPM&DocNumber=140436&TypeFile=html
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6 

ʇʄ, 

RU22641U1 

20.04.2002  

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 
(19.09.2011) 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʩʤʦʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʥʝ-

ʩʫʱʝʡ ʨʘʤʝ ʩ ʚʤʦʥʪʠʨʦʚʘʥʥʳʤ ʚ ʧʦʣ ʛʨʝʶ-

ʱʠʤ ʢʘʙʝʣʝʤ. 

 

7 

ʇʄ, 

RU17487U1 

10.04.2001 

ʄʦʙʠʣʴʥʳʡ ʞʠʣʦʡ ʚʘ-

ʛʦʥ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 
(19.09.2011) 

ɾʠʣʦʡ ʤʦʙʠʣʴʥʳʡ ʚʘʛʦʥ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʥʦʛʦʩʣʦʡʥʘʷ 

ʛʠʜʨʦ- ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. 

8 

ʀʇ, 

RU2298616C2 

10.05.2007 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ 
ɼʝʡʩʪʚʫʝʪ 

(17.06.2019) 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʮʝʣʴʥʦ-

ʩʚʘʨʥʫʶ ʨʘʤʫ ʦʪʣʠʯʘʶʱʝʝʩʷ ʪʝʤ, ʯʪʦ ʙʦʢʦ-

ʚʳʝ ʩʪʦʡʢʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʪʘʚʨʦʚ, ʘ ʢ 

ʩʪʦʡʢʘʤ ʠ ʙʘʣʢʘʤ ʧʨʠʚʘʨʝʥʳ ʰʧʠʣʴʢʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʚʦʚʥʫʪʨʴ ʟʜʘʥʠʷ. 

9 

ʇʄ, 

RU1485187U1 

10.12.2014 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ 
ɼʝʡʩʪʚʫʝʪ 

(26.04.2019) 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʩʪʝʥʳ ʟʘ-

ʢʨʝʧʣʝʥʳ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʫʛʣʦʚʳʭ ʩʪʦʡ-

ʢʘʭ, ʘ ʧʘʥʝʣʠ ʩʪʝʥ ʚʳʧʦʣʥʝʥʳ ʠʟ ʧʣʦʩʢʦʛʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ʩ ʦʪʙʦʨʪʦʚʢʦʡ ʠ ʩʪʷ-

ʥʫʪʳ ʤʝʞʜʫ ʩʦʙʦʡ ʙʦʣʪʘʤʠ, ʧʨʦʧʫʱʝʥ-

ʥʳʤʠ ʯʝʨʝʟ ʦʪʙʦʨʪʦʚʢʠ. 

10 

ʀʇ, 

RU90025C2 

27.12.2009 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

(08.07.2019) 

1. ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʩʤʦʥʪʠʨʦʚʘʥʥʦʝ ʥʘ 

ʥʝʩʫʱʝʡ ʨʘʤʝ, ʦʪʣʠʯʘʶʱʝʝʩʷ ʪʝʤ, ʯʪʦ ʩ ʦʜ-

ʥʦʛʦ ʢʦʥʮʘ ʟʜʘʥʠʝ ʟʘʢʨʝʧʣʝʥʦ ʥʘ ʩʘʥʷʭ 

ʰʘʨʥʠʨʥʦ, ʘ ʩ ʜʨʫʛʦʛʦ - ʯʝʨʝʟ ʨʝʩʩʦʨʳ, ʚ 

ʟʦʥʝ ʢʨʝʧʣʝʥʠʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ 

ʘʤʦʨʪʠʟʘʪʦʨʳ 

11 

ʀʇ, 

RU2028439C1 

09.02.1995 

ʄʦʙʠʣʴʥʦʝ ʪʨʘʥʩʬʦʨ-

ʤʠʨʫʝʤʦʝ ʤʥʦʛʦʵʪʘʞʥʦʝ 

ʟʜʘʥʠʝ ʠ ʩʧʦʩʦʙ ʝʛʦ ʚʦʟ-

ʚʝʜʝʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ 

ʅʝ ʜʝʡʩʪʚʫʝʪ 

(12.01.2004) 

 ʄʦʙʠʣʴʥʦʝ ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʦʝ ʤʥʦʛʦ-

ʵʪʘʞʥʦʝ ʟʜʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʵʣʝʤʝʥʪʳ ʧʝ-

ʨʝʢʨʳʪʠʡ, ʰʘʨʥʠʨʥʦ ʩʦʝʜʠʥʝʥʥʳʝ ʩʦ ʩʪʝ-

ʥʘʤʠ, ʫʣʦʞʝʥʥʳʤʠ ʚ ʧʘʢʝʪ ʩ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʥʘʢʣʦʥʥʦ ʩʪʦʡʢʘʤʠ, 

ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʧʦʚʝʨʭʫ ʩʚʷʟʷʤʠ ʞʝʩʪʢʦ-

ʩʪʠ, ʦʪʣʠʯʘʶʱʝʝʩʷ ʪʝʤ, ʯʪʦ, ʩ ʮʝʣʴʶ ɻ ʢʦʥʦ-

ʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʠ ʫʧʨʦʱʝʥʠʷ ʤʦʥʪʘʞʘ, ʟʜʘʥʠʝ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʢʦʥʪʝʡʥʝʨʳ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ, 

ʛʝʣʠʦʩʠʩʪʝʤʫ, ʮʝʥʪʨʘʣʴʥʫʶ ʠ ʧʝʨʠʬʝʨʠʡ-

ʥʳʝ ʩʝʢʮʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʧʨʘʚʠʣʴʥʫʶ ʫʩʝ-

ʯʝʥʥʫʶ ʧʠʨʘʤʠʜʫ ʩʦ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʤ ʘʪ-

ʨʠʫʤʦʤ ʚ ʮʝʥʪʨʝ. 

12 

ʇʄ, 

RU117482U1 

27.06.2012 

ʄʦʜʫʣʴʥʦʝ ʤʦʙʠʣʴʥʦʝ 

ʟʜʘʥʠʝ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

(07.03.2018) 

ʄʦʜʫʣʴʥʦʝ ʤʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʠʟ ʜʚʫʭ ʤʦ-

ʜʫʣʴʥʳʭ ʙʣʦʢʦʚ ʧʦʜ ʦʙʱʝʡ ʢʨʳʰʝʡ ʠʟ ʧʘ-

ʨʘʣʣʝʣʴʥʳʭ ʨʷʜʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʯʝʨʝʟ 

ʧʨʦʣʝʪ ʥʘʧʨʦʪʠʚ ʜʨʫʛ ʜʨʫʛʘ ʩʦʙʨʘʥʥʳʝ ʠʟ 

40-ʬʫʪʦʚʳʭ ʠ 20-ʬʫʪʦʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʠʥ ʨʷʜ ʢʦʪʦʨʳʭ ʥʘ ʦʜʥʦʤ 

ʠʣʠ ʜʚʫʭ ʵʪʘʞʘʭ ʤʦʜʫʣʷ ʧʨʠʩʧʦʩʦʙʣʝʥ ʧʦʜ 

ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ  

13 

ʇʄ, 

RU35646U1 

27.01.2004 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

(19.09.2011) 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʩ ʦʛʨʘʞʜʘʶʱʠʤʠ ʠ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩ ʥʝʩʫʱʠʤ 

ʫʟʣʦʤ ʚʳʧʦʣʥʝʥʥʳʤ ʠʟ ʉ-ʦʙʨʘʟʥʳʭ ʛʥʫʪʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʠʭ ʢʦʥʮʘʭ 

ʩʙʦʨʦʯʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʦʛʨʘʞʜʘʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʜʝʨʝʚʷʥʥʳʤ ʢʘʨʢʘ-

ʩʦʤ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʰʠʚʢʦʡ ʠʟ ʪʝʧʣʦʩʪʦʡ-

ʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣ ʚʳʧʦʣʥʝʥ ʠʟ ʩʪʘʣʴ-

ʥʦʛʦ ʣʠʩʪʘ, ʚʣʘʛʦ- ʠ ʪʝʧʣʦʩʪʦʡʢʠʭ ʩʣʦʝʚ, 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʠ 

ʥʘʨʫʞʥʦʛʦ ʩʣʦʝʚ  

14 

ʀʇ, 

RU2613060 C2 

15.03.2017 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʢʘʨ-

ʢʘʩʥʦʝ ʟʜʘʥʠʝ 

ʇʨʝʢʨʘʪʠʣ 

ʜʝʡʩʪʚʠʝ, ʥʦ 

ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥ 

(16.05.2019) 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʢʘʨʢʘʩʥʦʝ ʟʜʘʥʠʝ, ʦʙʨʘ-

ʟʫʶʱʝʝ ʝʜʠʥʦʝ ʩʚʷʟʥʦʝ ʦʧʘʣʫʙʦʯʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʩʪʝʥ ʠ ʧʝʨʝʢʨʳʪʠʡ, ʢʦʪʦʨʦʝ ʟʘ-

ʧʦʣʥʝʥʦ ʣʝʛʢʠʤ ʙʝʪʦʥʦʤ, ʩʪʝʥʳ ʟʜʘʥʠʷ ʩʦ-

ʩʪʦʷʪ ʠʟ ʜʚʫʭ ʞʝʩʪʢʠʭ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʘʨʢʘʩʦʚ ʦʪʣʠʯʘʶʱʝ-

ʝʩʷ ʪʝʤ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʣʦʥʥʳ ʚʳʧʦʣ-

ʥʝʥʳ ʚ ʚʠʜʝ ʪʨʫʙ ʩ ʧʨʦʜʦʣʴʥʳʤ ʧʘʟʦʤ ʧʦ 

ʚʩʝʡ ʠʭ ʜʣʠʥʝ, ʛʝʨʤʝʪʠʯʥʦ ʩʦʝʜʠʥʝʥʥʳʭ 
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ʤʝʞʜʫ ʩʦʙʦʡ ʙʦʣʝʝ ʧʨʦʯʥʳʤʠ ʟʘʤʢʦʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ 

15 

ʀʇ, 

RU2503781C1 

10.01.2014 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ɻ ʥʝʨ-

ʛʦʵʬʬʝʢʪʠʚʥʦʝ ʢʘʨʢʘʩ-

ʥʦʝ ʟʜʘʥʠʝ 

ɼʝʡʩʪʚʫʝʪ 

(26.12.2019) 

1. ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ 

ʢʘʨʢʘʩʥʦʝ ʟʜʘʥʠʝ, ʩʦ ʩʪʝʥʘʤʠ, ʩʦʜʝʨʞʘ-

ʱʠʤʠ ʜʚʘ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʭ ʢʘʨʢʘʩʘ, ʚʥʫʪʨʝʥʥʠʡ ʢʘʨʢʘʩ 

ʷʚʣʷʝʪʩʷ ʥʝʩʫʱʠʤ ʢʘʨʢʘʩʦʤ ʚʩʝʛʦ ʟʜʘʥʠʷ, 

ʚʥʝʰʥʠʡ ʢʘʨʢʘʩ ʟʜʘʥʠʷ, ʩʢʨʝʧʣʷʝʤʳʡ ʩ 

ʚʥʫʪʨʝʥʥʠʤ ʢʘʨʢʘʩʦʤ ʚʨʝʤʝʥʥʳʤʠ ʬʠʢʩʘ-

ʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʫʙʠʨʘʶʪ ʧʦ ʤʝʨʝ ʟʘʧʦʣʥʝ-

ʥʠʷ ʦʧʘʣʫʙʢʠ ʣʝʛʢʠʤ ʙʝʪʦʥʦʤ, ʚ ʢʘʯʝʩʪʚʝ 

ʬʫʥʜʘʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝʩʫʱʠʝ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʦʛʦ ʟʜʘʥʠʷ. 

16 

ʀʇ, 

RU2445423C1 

20.03.2012 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʩʘ-

ʤʦʤʦʥʪʠʨʫʝʤʦʝ ʤʘʣʦ-

ʵʪʘʞʥʦʝ ʩʢʣʘʜʳʚʘʝʤʦʝ 

ʟʜʘʥʠʝ ʩ ʤʘʥʩʘʨʜʦʡ 

ʅʝ ʜʝʡʩʪʚʫʝʪ 

(ʧʦʩʣʝʜʥʝʝ ʠʟ-

ʤʝʥʝʥʠʝ ʩʪʘ-

ʪʫʩʘ: 

28.09.2015) 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʤʘʣʦʵʪʘʞʥʦʝ ʩʢʣʘʜʳʚʘ-

ʝʤʦʝ ʩʘʤʦʤʦʥʪʠʨʫʝʤʦʝ ʟʜʘʥʠʝ ʩ ʤʘʥʩʘʨ-

ʜʦʡ, ʚʳʧʦʣʥʝʥʥʦʝ ʜʚʫʭʧʘʢʝʪʥʳʤ ʩ ʟʘʢʨʝʧ-

ʣʝʥʠʝʤ ʥʘ ʚʝʨʭʥʠʭ ʧʨʦʜʦʣʴʥʳʭ ʨʝʙʨʘʭ ʩʢʘ-

ʪʦʚ ʢʨʳʰʠ ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ ʧʨʦʫʰʠʥ - 

ʧʝʪʝʣʴ ʰʘʨʥʠʨʘ ʜʣʷ ʧʨʦʪʷʛʠʚʘʥʠʷ ʰʘʨʥʠʨ-

ʥʦʛʦ ʰʪʳʨʷ ʠ ʩʦʝʜʠʥʝʥʠʷ ʧʘʢʝʪʦʚ ʚ ʝʜʠ-

ʥʫ ʁʢʦʥʩʪʨʫʢʮʠʶ. 

16 

ʇʄ, 

RU136458U1 

10.01.2014 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʤʦ-

ʜʫʣʴʥʦʝ ʟʜʘʥʠʝ "z-top" 

(ʚʘʨʠʘʥʪʳ) ʠ ʝʛʦ ʩʪʨʦʠ-

ʪʝʣʴʥʳʡ ʤʦʜʫʣʴ 

ʇʨʝʢʨʘʪʠʣ 

ʜʝʡʩʪʚʠʝ, ʥʦ 

ʤʦʞʝʪ ʙʳʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥ 

(16.04.2019) 

ʉʪʨʦʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʦʛʦ 

ʟʜʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʥʘʣʠʯʠʝʤ ʚʝʨ-

ʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ (ʢʦʣʦʥʥ), ʧʨʦʜʦʣʴʥʳʭ ʨʠ-

ʛʝʣʝʡ ʠ ʢʨʦʚʝʣʴʥʳʭ ʧʨʦʛʦʥʦʚ, ʩ ʚʝʨʪʠʢʘʣʴ-

ʥʳʤʠ ʩʪʦʡʢʘʤʠ ʠ ʨʠʛʝʣʷʤʠ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʝʯʝʥʠʷ ʪʦʣʱʠʥʦʡ 1,8Ñ0,5 ʤʤ, ʘ Z-ʦʙʨʘʟ-

ʥʳʡ ʧʨʦʬʠʣʴ - ʪʦʣʱʠʥʦʡ 2,0Ñ0,5 ʤʤ. ʉ 

ʙʦʣʪʦʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ.  

 

17 

ʀʇ, 

RU2008144220A 

20.05.2010 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘ-

ʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʩʧʦʩʦʙ ʝʛʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʕʢʩʧʝʨʪʠʟʘ 

ʟʘʚʝʨʰʝʥʘ 

(16.09.2011) 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʩʦʜʝʨʞʘʱʝʝ ʫʟʣʳ-ʤʦʜʫʣʠ 

(ʦʙʲʝʤʥʳʝ ʙʣʦʢʠ), ʚʳʧʦʣʥʝʥʥʳʝ ʨʘʟʙʠʚ-

ʢʦʡ ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʛʘʙʘʨʠʪʥʳʭ ʟʜʘʥʠʡ 

ʧʦʧʝʨʝʢ, ʤʦʜʫʣʴ ʛʨʫʟʷʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ ʩ ʧʦʣʫʧʨʠʮʝʧʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʫʙʨʘʚ ʩʲʝʤʥʫʶ ʧʘʥʝʣʴ ʠ ʙʦʢʦʚʳʝ ʙʦʨʪʘ. 

18 

ʇʄ, 

RU92037U1 

10.03.2010 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘ-

ʥʠʝ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

(17.12.2013) 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʟʜʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ 

ʢʨʳʰʫ, ʧʝʨʝʛʦʨʦʜʢʠ, ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ ʩ 

ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʰʠʚʢʘʤʠ ʠʟ ʬʠʙ-

ʨʦʮʝʤʝʥʪʥʦʡ ʧʣʠʪʳ ʠ ʩʪʝʢʣʦʤʘʛʥʝʟʠʪʦʚʳʭ 

ʣʠʩʪʦʚ, ʦʙʨʘʟʫʶʱʠʤʠ ʥʝʩʲʝʤʥʫʶ ʦʧʘ-

ʣʫʙʢʫ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʝʥ ʩʙʦʨʥʳʡ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʠʟ ʩʪʘʣʴʥʳʭ ʪʦʥʢʦ-

ʩʪʝʥʥʳʭ ʧʨʦʬʠʣʝʡ, ʤʦʥʦʣʠʪʥʦ ʟʘʧʦʣʥʝʥ-

ʥʫ ʁʧʦʣʠʩʪʠʨʦʣʙʝʪʦʥʦʤ 

19 

ʇʄ, 

RU17550U1 

10.04.2001 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʢʘʨ-

ʢʘʩʥʦ-ʧʘʥʝʣʴʥʦʝ ʟʜʘʥʠʝ 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

(19.09.2011) 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʦʝ ʧʘʥʝʣʴʥʦʝ ʟʜʘʥʠʝ, 

ʚʢʣʶʯʘʶʱʝʝ ʧʘʥʝʣʠ ʧʝʨʝʢʨʳʪʠʷ ʠ ʩʪʝʥʦ-

ʚʳʝ ʧʘʥʝʣʠ, ʩʥʘʙʞʝʥʥʳʝ ʢʣʠʥʦʚʠʜʥʳʤʠ 

ʰʠʧʘʤʠ, ʩʦʜʝʨʞʘʱʝʝ ʨʠʛʝʣʠ ʠ ʚʝʨʪʠʢʘʣʴ-

ʥʳʝ ʩʪʦʡʢʠ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʥʝ ʢʨʘʪʥʦ ʰʠʨʠʥʝ ʩʪʝʥʦʚʦʡ ʧʘʥʝʣʠ, ʚ ʟʦʥʝ 

ʨʘʟʤʝʱʝʥʠʷ ʢʣʠʥʦʚʠʜʥʳʭ ʰʠʧʦʚ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʵʣʝʤʝʥʪʳ ʞʝʩʪʢʦʩʪʠ, ʩʥʘʙʞʝʥʥʳʝ 

ʩʪʨʦʧʦʚʦʯʥʳʤʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ, ʥʝʩʫ-

ʱʠʡ ʢʘʨʢʘʩ ʟʜʘʥʠʷ ʚʳʧʦʣʥʝʥ ʤʝʪʘʣʣʠʯʝ-

ʩʢʠʤ. 
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20 

ʀʇ, 

RU 2519142C2 

10.06.2014 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʠʣʦʚʦʡ 

ʫʟʝʣ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʩʪʨʦ-

ʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʟʜʘʥʠʡ 

ʅʝ ʜʝʡʩʪʚʫʝʪ 

(17.07.2017) 

 ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʩʠʣʦʚʦʡ ʫʟʝʣ ʜʣʷ ʩʦ-

ʝʜʠʥʝʥʠʷ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʟʜʘʥʠʡ, ʚʢʣʶʯʘ-

ʶʱʠʡ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʠ ʢʨʝʧʝʞʥʳʝ 

ʵʣʝʤʝʥʪʳ, ʩʦʝʜʠʥʝʥʥʳʝ ʠʣʠ ʧʨʠ ʧʦ-

ʤʦʱʠ ʜʝʪʘʣʝʡ ʩ ʚʠʥʪʦʚʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ, ʫʟʝʣ ʩʥʘʙʞʝʥ ʦʧʦʨʥʦʡ ʙʘʟʦʚʦʡ 

ʧʣʦʩʢʦʩʪʴʶ, ʥʘ ʢʦʪʦʨʫʶ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʠ ʫʩʠʣʠ-

ʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ 

ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʪʝʪʨʘʵʜʨʦʚ, ʧʨʠ 

ʵʪʦʤ ʦʩʥʦʚʘʥʠʷ ʫʩʠʣʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʠ ʛʨʘʥʠ ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳ-

ʧʦʣʥʝʥʥʳʭ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 

ʧʨʠʟʤ ʩ ʪʨʝʫʛʦʣʴʥʳʤ ʦʩʥʦʚʘʥʠʝʤ, ʦʙʨʘ-

ʟʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʙʘʟʦʚʫʶ ʧʣʦʩ-

ʢʦʩʪʴ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʧʘʨʘʣʣʝʣʴʥʦ 

ʦʧʦʨʥʦʡ ʙʘʟʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ, ʨʘʚʥʦʤ ʚʳʩʦʪʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

21 
ʇʄ, 

EP0199778B1 

1984-10-25 

Mobile building construc-

tion 
ʅʝ ʜʝʡʩʪʚʫʝʪ 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʩʦ ʩʪʝʥʘʤʠ ʩ ʪʝʙʣʦ-

ʠʟʦʣʠʨʫʶʱʠʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ 

ʚʳʩʳʧʘʝʪʩʷ ʥʘ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

22 
ʇʄ, US2755517A 

1951-03-23 
Mobile building structure ʅʝ ʜʝʡʩʪʚʫʝʪ 

ʄʦʙʠʣʴʥʦʝ ʪʨʘʥʩʧʦʨʪʘʙʝʣʴʥʦʝ ʟʜʘʥʠʝ, 

ʠʤʝʶʱʝʝ ʤʥʦʛʦʛʨʘʥʥʫʶ ʧʠʨʘʤʠʜʘʣʴ-

ʥʫ ʁ ʢʨʳʰʫ, ʩʦʜʝʨʞʘʱʫʶ ʥʝʩʢʦʣʴʢʦ 

ʩʝʢʪʦʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 

ʩʤʝʞʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʪʝʥʢʫ, ʪʨʘʥʩ-

ʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʘʪ-

ʬʦʨʤʫ, ʥʘʜʩʪʨʦʡʢʫ, ʚʢʣʶʯʘʶʱʫʶ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʜʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʨʘʷ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʚʝʨʭʥʠʤ 

ʢʨʘʝʤ ʥʘ ʫʧʦʤʷʥʫʪʦʡ ʧʣʘʪʬʦʨʤʝ. ʧʨʷ-

ʤʦʫʛʦʣʴʥʘʷ ʢʨʦʚʝʣʴʥʘʷ ʧʣʠʪʘ, ʰʘʨ-

ʥʠʨʥʦ ʩʦʝʜʠʥʝʥʥʘʷ ʥʘ ʩʚʦʝʤ ʦʜʥʦʤ ʢʨʘʝ 

ʩ ʫʢʘʟʘʥʥʳʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʢʨʘʝʤ, 

ʩʪʝʥʦʚʳʝ ʧʣʠʪʳ, ʰʘʨʥʠʨʥʦ ʩʦʝʜʠʥʝʥ-

ʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʫʧʦʤʷʥʫʪʳʤʠ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʢʨʘʷʤʠ 

23 
ʇʄ, 

EP2700769B1 

2012-08-23 

Hairdressing salon and 

mobile building for the 

same 

ɼʝʡʩʪʚʫʝʪ (ʠʩʪʝ-

ʯʝʥʠʝ ʩʨʦʢʘ 2033 

ʛ.) 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘ ʟʘʚʦʜʝ 

ʩʦʟʜʘʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʚʝʜʝʥʠʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʩʚʷʟʘʥʥʦʝ ʩ ʦʢʘʟʘʥʠʝʤ ʫʩʣʫʛ 

ʩʘʣʦʥʘ ʢʨʘʩʦʪʳ ʠʣʠ ʧʘʨʠʢʤʘʭʝʨʩʢʦʡ 

24 
ʇʄ, US3168762A 

1961-11-13 
Foldable mobile building ʅʝ ʜʝʡʩʪʚʫʝʪ 

ʉʢʣʘʜʥʦʡ ʧʝʨʝʥʦʩʥʦʡ ʜʦʤ ʚ ʢʦʪʦʨʦʤ 

ʢʦʥʩʪʨʫʢʮʠʷ ʢʨʳʰʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʪʨʦʧʠʣʘ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʟʘ ʙʦʢʦ-

ʚʳʝ ʩʪʝʥʢʠ, ʢʘʞʜʘʷ ʩʪʨʦʧʠʣʘ ʩʦʜʝʨʞʠʪ 

ʥʝʩʢʦʣʴʢʦ ɻ ʣʝʤʝʥʪʦʚ ʩ h ʘʨʥʠʨʥʦ ʩʦʝʜʠ-

ʥʝʥʥʳʤʠ ʩʝʢʮʠʷʤʠ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ, 

ʧʨʠʯʝʤ ʥʠʞʥʷʷ ʢʦʥʮʝʚʘʷ ʩʝʢʮʠʷ ʢʘʞʜʦʡ 

ʩʪʨʦʧʠʣʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʧʝʨʝʯʥʦ ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʤ ʞʝʣʦʙʯʘʪʳʤ ʚʳʨʝʟʦʤ ʚ ʥʝʡ, 

ʠ ʞʝʣʦʙ ʢʘʨʥʠʟʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʫʢʘ-

ʟʘʥʥʳʭ ʚʳʨʝʟʘʭ, ʩʝʢʮʠʦʥʥʳʡ ʧʦʣ, ʠʤʝ-

ʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʰʘʨʥʠʨʥʦ ʩʦʝʜʠʥʝʥ-

ʥʳʭ ʩʝʢʮʠʡ, ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ʞʝʩʪʢʦ 

ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʦʜʥʦʤʫ ʢʨʘʶ ʚʥʝʰʥʠʭ 

ʩʝʢʮʠʡ ʧʦʣʘ, ʪʦʨʮʝʚʳʝ ʩʪʝʥʢʠ ʰʘʨ-

ʥʠʨʥʦ ʩʦʝʜʠʥʝʥʳ ʩ ʦʜʥʠʤ ʢʦʥʮʦʤ ʢʘʞ-

ʜʘʷ ʙʦʢʦʚʘʷ ʩʪʝʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʝʨ-

ʥʫʪʘ ʚ ʩʣʦʞʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʨʦʪʠʚ ʥʝʝ 

25 
ʇʄ, US2805884A 

1954-07-06 
Trailable building ʅʝ ʜʝʡʩʪʚʫʝʪ 

ʇʝʨʝʥʦʩʥʦʝ ʟʜʘʥʠʝ ʩ ʙʘʟʦʚʦʡ ʨʘʤʦʡ ʠʟ 

4-ʭ ʩʪʝʥ, ʚʢʣʶʯʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ, ʥʝ 

ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ʠ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʳʝ ʩʢʣʘʜʥʳʝ. ʂʦʥʮʝʚʳʝ 

ʩʪʝʥʢʠ, ʞʝʩʪʢʦ ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʢ ʫʢʘ-

ʟʘʥʥʦʡ ʙʘʟʦʚʦʡ ʨʘʤʝ, ʫʢʘʟʘʥʥʦʝ ʟʜʘʥʠʝ 

ʠʤʝʝʪ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ɻ ʪʘʞʠ, ʠ ʩʢʣʘʜ-
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ʥʫ ʁʢʨʳʰʫ, ʧʨʠʯʝʤ ʥʠʞʥʠʡ ʵʪʘʞ ʨʘʩ-

ʧʦʣʦʞʝʥ ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʙʘʟʦʚʦʡ ʨʘʤʳ 

ʠ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʢʨʝʧʣʝʥʠʷ 

ʢʦʣʝʩ ʢ ʙʘʟʦʚʦʡ ʨʘʤʝ. ʋʢʘʟʘʥʥʳʝ ʙʦʢʦ-

ʚʳʝ ʩʪʝʥʢʠ ʠʤʝʶʪ ʥʝʨʘʚʥʫʶ ʚʳʩʦʪʫ, 

ʧʨʠʯʝʤ ʨʘʟʥʦʩʪʴ ʚʳʩʦʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʨʘʚʥʘ ʦʙʱʝʡ ʪʦʣʱʠʥʝ ʩʝʢʮʠʠ ʢʨʳʰʠ 

26 
ʇʄ, 

JP3444272B2 

2000-06-05 

Mobile building ʅʝ ʜʝʡʩʪʚʫʝʪ 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ ʩ ʤʥʦʞʝʩʪʚʦʤ ʢʦʥ-

ʪʝʡʥʝʨʦʚ ʚ ʬʫʥʜʘʤʝʥʪʝ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʚʥʝʰʥʶʶ ʩʪʝʥʢʫ ʠ ʧʝʨʝʛʦʨʦʜʢʫ ʠ ʩʦ-

ʝʜʠʥʷʶʱʠʭ ʢʘʞʜʳʡ ʢʦʥʪʝʡʥʝʨ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʥʘ ʥʘʨʫʞʥʦʡ ʩʪʝʥʝ, ʩʦʜʝʨʞʠʪ 

ʧʝʨʝʤʳʯʢʫ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʤʝʞʜʫ ʢʦʥʮʝʚʦʡ ʯʘʩʪʴʶ ʩʦʝʜʠʥʠʪʝʣʴ-

ʥʦʡ ʙʘʣʢʠ ʠ ʤʦʙʠʣʴʥʳʤ ʟʜʘʥʠʝʤ ʩ ʬʫʥ-

ʜʘʤʝʥʪʦʤ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʧʨʦʪʠʚʦʚʝʩʘ, 

ʘʨʦʯʥʳʝ ʙʘʣʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʚʠʜʝ 

ʥʘʚʝʩʥʳʭ ʙʘʣʦʢ. 

27 
ʇʄ, AT517827B1 

2015-10-22 
Mobiles Gebªude ɼʝʡʩʪʚʫʝʪ 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ ʩ ʨʘʩʰʠʨʷʝʤʳʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʠ ʩʪʘ-

ʮʠʦʥʘʨʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʩʪʦʠʪ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʠʟ ʜʚʫʭ ʢʦʥʪʝʡʥʝʨʥʳʭ 

ʙʣʦʢʦʚ, ʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʜʦ ʨʘʟʤʝʨʦʚ ʦʜʥʦʛʦ ʙʣʦʢʘ. 

28 
ʇʄ, 

CN203924745U 

2014-07-08 

Mobile building engineer-

ing construction sunshade 
ɼʝʡʩʪʚʫʝʪ 

ʄʦʙʠʣʴʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʪʝʥʪ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʱʠʡʩʷ: ʧʝʨʝʜʚʠʞʥʳʤ ʢʫʟʦʚʦʤ 

ʠ ʥʘʚʝʩʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʫʢʘʟʘʥʥʦʝ 

ʩʨʝʜʩʪʚʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʜʝʨʞʠʪ 

ʩʪʦʡʢʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʥʠʞʥʝʤ 

ʢʦʥʮʝ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫ-

ʶʱʫ ʁ ʩ ʥʘʧʨʘʚʣʷʶʱʝʡ ʨʘʙʦʯʝʛʦ ʢʦ-

ʣʝʩʘ, ʫʢʘʟʘʥʥʘʷ ʜʦʨʦʞʢʘ ʩʦʜʝʨʞʠʪ ʦʜʥʫ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʝʢʮʠʡ ʨʝʣʴʩʘ. 

29 
ʇʄ, 

KR20190025293A 

2017-09-01 

Mobile building engineer-

ing construction sunshade 
ɼʝʡʩʪʚʫʝʪ 

ʆʩʥʦʚʥʘʷ ʨʘʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʦʪʦʣʢʘ 

ʧʦʜʚʠʞʥʦʛʦ ʟʜʘʥʠʷ ʠ ʚʥʫʪʨʝʥʥʝʡ ʨʘʤʳ 

ʧʦʣʘ. ʅʘʨʫʞʥʳʡ ʢʦʞʫʭ, ʚʳʧʦʣʥʝʥʥʳʡ 

ʠʟ ʘʣʶʤʠʥʠʝʚʦʡ ʢʦʤʧʦʟʠʪʥʦʡ ʧʘʥʝʣʠ ʠ 

ʩʦʝʜʠʥʝʥʥʳʡ ʩ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʦʩʥʦʚʥʦʡ ʨʘʤʳ, ʫʜʣʠʥʠʪʝʣʴʥʦʡ ʨʘʤʳ ʠ 

ʙʦʢʦʚʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩʦ ʩʧʦʩʦʙʦʤ 

ʤʦʥʪʘʞʘ. 

30 
ʇʄ, 

GB2342366A 

1998-10-03 

Sliding mobile building ɼʝʡʩʪʚʫʝʪ 

ʄʦʙʠʣʴʥʦʝ ʟʜʘʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʠʟ ʤʥʦ-

ʞʝʩʪʚʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʚʩʪʘʚʣʝʥʳ ʩʪʝʥʦʚʳʝ ʧʘʥʝʣʠ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʪʝʥʳ ʫʢʘʟʘʥʥʦʛʦ ʟʜʘʥʠʷ 

ʦʧʦʨʥʳʝ ʯʘʩʪʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʠʜʝ ʦʪ-

ʜʝʣʴʥʳʭ ʩʢʦʣʴʟʷʱʠʭ ʯʘʩʪʝʡ, ʪʘʢ ʯʪʦ ʧʨʠ 

ʙʫʢʩʠʨʦʚʢʝ ʟʜʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʟʘʟʦʨ 

ʤʝʞʜʫ ʟʝʤʣʝʡ ʠ ʩʘʤʳʤʠ ʥʠʞʥʠʤʠ ʢʨʘ-

ʷʤʠ ʢʦʥʮʝʚʳʭ ʩʝʢʮʠʡ. 
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ʌʀʇʉ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
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APPLICATION  OF EDUCATIONAL  TECHNOLOGIES  IN TEACHING  HIGHER  MATHEMATICS  

IN AGRICULTURAL  UNIVERSITIES.  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʩʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ʜʘʝʪ ʥʝʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʠ ʥʝ ʛʣʫʙʦʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʟʥʘʥʠʷ ʜʣʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ. ʍʦʪʷ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʩʧʨʘʚʝʜʣʠʚʦ. ʆʥʦ 

ʜʦʣʞʥʦ ʧʨʠʣʘʛʘʪʴʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ, ʫʪʚʝʨʞʜʘʶʱʠʭ ʵʪʠ ʬʘʢʪʳ, ʪʦʛʜʘ ʪʦʣʴʢʦ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦ-

ʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʘʢ ʫʣʫʯʰʠʪʴ ʦʙʩʪʦʷʚʰʠʝ ʜʝʣʘ. ʅʘʨʷʜʫ ʩ ɻ ʪʠʤ ʩʦʟʜʘʶʪʩʷ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʥʝʩʫʪ ʟʘ ʩʦʙʦʡ ʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʫʪʠ ʜʣʷ ʧʨʝʦʜʦʣʝʚʘʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ.  

Abstract 

In the last decade, it has become interesting to say that secondary schools provide incomplete information in 

mathematics, and not deep training and knowledge for admission to higher education institutions. Although this 

statement in itself is unfair. It must be accompanied by a number of reasons that confirm these facts, then only 

suggestions can be recommended for improving the situation. Along with this, problems are created that lead to 

poor results. Therefore, we are considering ways to overcome these problems and ways to eliminate them. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʧʨʦʙʣʝʤʳ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ. 

Keywords: teaching higher mathematics, mathematical training, problems of mathematical education, tech-

nology. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʦ-

ʠʟʦʰʣʦ ʤʥʦʛʦ ʠʟʤʝʥʝʥʠʡ. ʆʥʠ ʟʘʪʨʦʥʫʣʠ ʩʦʜʝʨʞʘ-

ʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʩʪʨʫʢʪʫʨʫ ʚʩʝʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. ʇʝʨʝʭʦʜ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʚ ʘʛʨʘʨʥʳʭ ʚʫʟʘʭ ʈʦʩʩʠʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʙʘʢʘʣʘʚʨʦʚ ʧʨʠʚʝʣ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʚʳʩ-

ʰʝʡ ʤʘʪʝʤʘʪʠʢʝ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʘʛʨʘʨʥʳʭ ʚʫʟʘʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʝʥʷʝʪʩʷ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʚʳʩʰʝʡ ʰʢʦʣʳ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʫʤʝʪʴ ʚʳʙʠʨʘʪʴ 

ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʚʳʧʫʩʢ-

ʥʠʢʦʚ, ʛʦʪʦʚʳʭ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ 

ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʚ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦ-

ʚʠʷʭ. ʇʨʠʯʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʥʘʜʦ ʫʤʝʪʴ ʚʳʙʨʘʪʴ 

ʠʤʝʥʥʦ ʪʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʜʘʥʥʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʚ ʨʘʙʦʪʝ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʶ çʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠè, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʝ ʘʩʧʝʢʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠ-

ʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʝʨʤʠʥ çʪʝʭʥʦʣʦʛʠʷè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʛʨʝʯʝ-

ʩʢʦʛʦ ʩʣʦʚʘ: çtechneè - ʠʩʢʫʩʩʪʚʦ, ʤʘʩʪʝʨʩʪʚʦ, ʫʤʝ-

ʥʠʝ ʠ çlogosè - ʥʘʫʢʘ, ʟʘʢʦʥ.  

ɺ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʌɻʆʉ ʪʨʝ-

ʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʧʨʠ ʦʙʫʯʝ-

ʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʚ ʘʛʨʘʨʥʳʭ ʚʫʟʘʭ ʩʪʘʥʦ-

ʚʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦ ï ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ 

- ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝ-

ʥʠʷ 

- ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ 

- ʠʛʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʚ-

ʤʝʩʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠ-

ʢʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʘʞʥʦ ʚʳʩʪʨʦʠʪʴ ʩʚʦʠ ʜʝʡ-

ʩʪʚʠʷ, ʯʪʦʙʳ ʦʥʠ ʧʨʠʚʝʣʠ ʢ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʠʩʪʝʤʫ 

ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʙ  rʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, 

ʯʪʦ ʜʝʡʩʪʚʠʝ ʚʩʸ ʞʝ ʜʦʣʞʥʦ ʥʦʩʠʪʴ ʨʝʢʦʤʝʥʜʘʪʝʣʴ-

ʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʥʝ ʠʩʧʦʣʥʠʪʝʣʴʩʢʠʡ.  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʦ ʛʣʦʙʘʣʴʥʦʝ ʠʟ-

ʤʝʥʝʥʠʝ ʨʦʣʠ ʠ ʤʝʩʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɹʝʟ 

ʵʪʦʛʦ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʞʠʟʥʴ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

  ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʘʛʨʘʨʥʳʭ ʚʫʟʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʫʯʝʙʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʥʘ ʟʘʥʷʪʠʷʭ, ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ 

ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ, ʨʘʟʚʠʚʘʝʪ ʠʭ ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʠʤʫʣʠʨʫʝʪ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ɻ ʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʨʫʜʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʦʙʱʝʩʪʚʦ ʙʝʟ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʵʪʦʤʫ ʦʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʢʦʤʤʫʥʠʢʘ-

ʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʤʘ-

ʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʣʝʢʮʠ-

ʦʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘ-

ʪʠʢʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʜʠʩʮʠʧʣʠʥʳ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ, ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʟʘ 

ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʟʘʥʷʪʠʷʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʀʂʊ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ ʋʨʘʣʴʩʢʠʡ 

ɻɸʋ ʩʦʩʪʘʚʣʷʶʪ ʧʣʘʥ ʫʨʦʢʘ ʠʩʭʦʜʷ ʠʟ ʝʛʦ ʮʝʣʝʡ, 

ʧʨʠ ʦʪʙʦʨʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʥʠ ʩʦʙʣʶʜʘʶʪ ʦʩ-

ʥʦʚʥʳʝ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ: ʩʠʩʪʝʤʘʪʠʯʥʦ-

ʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʜʨ. ʇʨʠ 

ʵʪʦʤ ʢʦʤʧʴʶʪʝʨ ʥʝ ʟʘʤʝʥʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ 

ʪʦʣʴʢʦ ʜʦʧʦʣʥʷʝʪ ʝʛʦ. 

ʊʘʢʦʤʫ ʟʘʥʷʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ: 

1. ʧʨʠʥʮʠʧ ʘʜʘʧʪʘʮʠʠ: ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʢʦʤʧʴ-

ʶʪʝʨʘ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʫʜʝʥʪʘ; 

2. ʫʧʨʘʚʣʷʝʤʦʩʪʴ: ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʦʟʤʦʞʥʘ 

ʢʦʨʨʝʢʮʠʷ ʧʝʜʘʛʦʛʦʤ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; 

3. ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʜʠʘʣʦʛʦʚʳʡ ʭʘʨʘʢʪʝʨ 

ʦʙʫʯʝʥʠʷ: ʢʦʤʧʴʶʪʝʨʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

"ʦʪʢʣʠʢʘʪʴʩʷ" ʥʘ ʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥʪʘ ʠ ʧʝʜʘʛʦʛʘ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʛʣʘʚʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʤʝʪʦʜʠʢ ʢʦʤʧʴʶ-

ʪʝʨʥʦʛʦ ʦʙʫʯʝʥʠʷ; 

4. ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ 

ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ; 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ - ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ: ʢʘʢ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʟʘʥʷʪʠʷʤ, ʪʘʢ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ: ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ, ʟʘʢʨʝʧʣʝʥʠʠ, ʧʦʚʪʦʨʝʥʠʠ, ʢʦʥʪʨʦʣʝ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʇʨʠ ɻ ʪʦʤ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 

- ʠʩʪʦʯʥʠʢ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

- ʩʨʝʜʩʪʚʦ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʢʦʥʪʨʦʣʷ. 

-  ʩʨʝʜʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʪʝʢʩʪʦʚ ʣʝʢʮʠʦʥʥʳʭ 

ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʠʭ ʭʨʘʥʝʥʠʝ; 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʝ ʦʪʢʨʳʚʘʝʪ h ʠ-

ʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘʛʣʷʜʥʦ-ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘ 

ʟʘʥʷʪʠʷʭ ʠʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘ-

ʙʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʧʦʚʪʦʨʝʥʠʠ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʩʪʫʜʝʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʚʩʝ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʢʘ-

ʟʳʚʘʣʠʩʴ ʥʘ ʟʘʥʷʪʠʷʭ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝ-

ʥʠʠ ʟʘʥʷʪʠʡ ʦʢʘʟʳʚʘʝʪ ʧʝʜʘʛʦʛʫ ʧʘʢʝʪ Microsoft 

Office, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʢʩʪʦʚʳʡ ʧʨʦʮʝʩ-

ʩʦʨ Word, ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʮʘʤʠ Ex-

cel, ʩʠʩʪʝʤʫ ʙʘʟ ʜʘʥʥʳʭ Access ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʝ-

ʟʝʥʪʘʮʠʠ PowerPoint. 

ʈʘʟʨʘʙʦʪʘʥʳ ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʣʘʪʬʦʨʤʝ ʄʦdlle 

ʧʦ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʠʪʦʛʦʚʦʡ ʘʪʪʝ-

ʩʪʘʮʠʠ ʚ ʚʠʜʝ ʪʝʩʪʦʚ. 

ʇʨʠʤʝʨʳ ʚʦʧʨʦʩʦʚ ʠʟ ʪʝʩʪʦʚ: 

1. ʆʧʨʝʜʝʣʠʪʝʣʴ ʝʜʠʥʠʯʥʦʡ ʤʘʪʨʠʮʳ  

ʘ. ʨʘʚʝʥ ʥʫʣʶ;  

ʙ. ʨʘʚʝʥ ʧʦʨʷʜʢʫ ʤʘʪʨʠʮʳ;  

ʚ. ʨʘʚʝʥ ʝʜʠʥʠʮʝ.  

2. ʉʫʤʤʘ ʤʘʪʨʠʮ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʷʜʢʘ ʩʣʘʛʘʝ-

ʤʳʭ.  

ʘ. ɺʝʨʥʦ  

ʙ. ʅʝʚʝʨʥʦ  

3. ʏʝʤʫ ʨʘʚʥʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʜʦʧʦʣʥʝʥʠʝ ʵʣʝ-

ʤʝʥʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 1-ʡ ʩʪʨʦʢʠ 

ʠ 1-ʛʦ ʩʪʦʣʙʮʘ ʚ ʝʜʠʥʠʯʥʦʡ ʤʘʪʨʠʮʝ ʨʘʟʤʝʨʦʤ 

nn³  ?  

ʘ. 0;  

ʙ. 1;  

ʚ. n-1;  

ʛ. -1.  

4. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ y = x+1; y = 2x+5 ʦʧʠʩʳ-

ʚʘʝʪ  

ʘ. ʧʨʷʤʫʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ;  

ʙ. ʧʨʷʤʫʶ ʥʘ ʧʣʦʩʢʦʩʪʠ;  

ʚ. ʪʦʯʢʫ ʥʘ ʧʣʦʩʢʦʩʪʠ;  

ʛ. ʪʦʯʢʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ɺʳʩʰʘʷ ʤʘʪʝʤʘʪʠʢʘ ʚ ʘʛʨʘʨʥʳʭ ʚʫʟʘʭ, ʥʘʨʷʜʫ 

ʩ ʜʨʫʛʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʨʝʰʘʝʪ ʟʘʜʘʯʠ ʚʩʝʩʪʦ-

ʨʦʥʥʝʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʣʠʯʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘ-

ʪʠʢʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʧʦʤʦʛʘʶʪ ʚʳʧʫʩʢʥʠ-

ʢʘʤ ʚʫʟʘ ʚ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ. ɺʩʝ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 

ʂʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ï ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠ-

ʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʢʠ, ʫʤʝʥʠʝ 

ʚʳʥʦʩʠʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʩʫʞʜʝʥʠʷ, ʨʝʰʝʥʠʷ ʠ ʧʨʠ-

ʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʢ ʩʪʘʥʜʘʨʪʥʳʤ, 

ʪʘʢ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʚʦʧʨʦʩʘʤ ʠ ʧʨʦ-

ʙʣʝʤʘʤ.  

ʏʪʦ ʜʘʸʪ ʪʝʭʥʦʣʦʛʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ 

ʩʪʫʜʝʥʪʘʤ?  
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ʇʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʢʠ ʠ ʀʊ 

ʌɻɹʆʋ ɺʆ ʋʨʘʣʴʩʢʠʡ ɻɸʋ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʣʦʩʴ: 

- ʚ ʩʦʟʜʘʥʠʠ ʚ ʘʫʜʠʪʦʨʠʷʭ ʘʪʤʦʩʬʝʨʳ ʦʪʢʨʳ-

ʪʦʩʪʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ; 

- ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʠ ʩʠ-

ʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ; 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʢʨʠʪʠ-

ʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʧʦʟʚʦʣʠʣʘ ʩʪʫʜʝʥʪʘʤ: 

- ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ; 

- ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʢʘʢ ʢ ʠʟʫʯʘʝʤʦʤʫ ʤʘʪʝ-

ʨʠʘʣʫ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ; 

- ʧʦʚʳʩʠʪʴ ʫʤʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʪʴʩʷ 

ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ; 

ʇʦʜ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʥʠ-

ʤʘʶʪ ʪʘʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ, ʚ ʭʦʜʝ 

ʢʦʪʦʨʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʦʟʜʘʸʪʩʷ ʧʨʦʙʣʝʤʥʘʷ ʩʠ-

ʪʫʘʮʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʪʫʜʝʥʪ ʦʚʣʘʜʝʚʘʝʪ ʟʥʘʥʠ-

ʷʤʠ, ʥʘʚʳʢʘʤʠ, ʫʤʝʥʠʷʤʠ.  

ʅʘ ʟʘʥʷʪʠʷʭ ʧʦ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʧʨʠʤʝʥʝ-

ʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʫʩʚʦʝʥʠʝ ʚʘʞʥʝʡʰʠʭ ʠʜʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝ-

ʤʘʪʠʢʠ, ʦʚʣʘʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʫʤʝʥʠʝ ʦʨʠ-

ʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʧʦʠʩʢʝ ʥʫʞʥʳʭ ʩʚʝʜʝʥʠʡ.. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟ-

ʥʠʢʘʶʱʠʭ ʧʨʠ ʦʙʫʯʝʥʠʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʥʘ 1 

ʢʫʨʩʝ ʫ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ ɿʠʂ 

ʇʨʦʙʣʝʤʥʘʷ ʩʠʪʫʘʮʠʷ 1.  

ɺʝʨʥʦ ʣʠ ʚʳʩʢʘʟʳʚʘʥʠʝ, ʯʪʦ ʩʫʤʤʘ ʤʘʪʨʠʮ 
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ɺ  ʥʝ ʟʘʚʠ-

ʩʠʪ ʦʪ ʧʦʨʷʜʢʘ ʩʣʘʛʘʝʤʳʭ?  

ɺ ʦʩʥʦʚʥʦʤ, ʦʪʚʝʪ ʦʙʫʯʘʶʱʠʭʩʷ çʥʝʚʝʨʥʦè. 

ʅʦ ʜʘʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ çʚʝʨʥʦè. ʆʪʩʶʜʘ, ʧʦʷʚʣʷ-

ʝʪʩʷ ʚʦʧʨʦʩ: çʇʦʯʝʤʫ?è. 

ʀʛʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘ-

ʩʪʴʶ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ: 

- ʩʦʟʜʘʥʠʝ ʙʘʥʢʘ ʨʘʟʥʳʭ ʚʠʜʦʚ ʠʛʨ ʧʦ ʚʳʩ-

ʰʝʡ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦ-

ʮʝʩʩʝ, ʥʘ ʧʨʠʤʝʨʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙ  rʩʦʟʜʘ-

ʚʘʪʴ ʧʦʜʦʙʥʳʝ ʠʛʨʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʤ ʢʫʨʩʘ ʤʘ-

ʪʝʤʘʪʠʢʠ ʠ ʚ ʨʘʟʥʳʭ ʢʣʘʩʩʘʭ; 

- ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʧʨʠʦʙʨʝʪʝʥʠʶ ʟʥʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ; 

- ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘ-

ʙʘʪʳʚʘʪʴ ʠ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʛʨʳ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʤʦʞʥʦ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʤ ʧʨʦʮʝʩʩʝ ʘʛʨʘʨʥʳʭ ʚʫʟʦʚ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʩʦʟʜʘʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʦʙʱʝʥʠʷ, ʧʦʟʚʦ-

ʣʷʶʱʠʭ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʧʨʦʷʚʠʪʴ ʠʥʠʮʠʘʪʠʚʫ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ. ʆʥʠ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʤ ʚ ʜʠʘʣʦʛʝ.  
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CALCULATION  OF THE ELASTIC  PROPERTIES OF POLYCRYSTALLINE  MATERIALS  BASED 

ON THE CHARACTERISTICS  OF CUBIC AND HEXAGONAL  CRYSTALS 

 

ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʜʘʪʣʠʚʦʩʪʠ ʤʦʥʦʢʨʠʩʪʘʣʣʦʚ ʚʳʯʠʩʣʝʥʳ ʫʧʨʫ-

ʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʠʢʨʠʩʪʘʣʣʦʚ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʌʦʡʛʪʘ, 

ʈʦʡʩʩʘ ʠ ʍʠʣʣʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʥʦ- ʠ ʧʦʣʠʢʨʠʩʪʘʣʣʦʚ ʨʘʩʩʤʦʪʨʝʥʳ ʠʥʪʝʨʤʝʪʘʣʣʠʜʳ TiNi ʩ ʢʫʙʠʯʝʩʢʦʡ 

ʨʝʰʝʪʢʦʡ ʠ ʪʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʘ ï ʙʠʦʢʦʤʧʦʟʠʪʳ ʵʤʘʣʴ ʠ ʜʝʥʪʠʥ, ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʦʡ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʩʠʥʛʦʥʠʠ. ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʜʘʪʣʠʚʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ɺʦ ʚʩʝʭ ʩʣʫ-

ʯʘʷʭ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʦʧʳʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʧʦʣʠʢʨʠʩʪʘʣʣʘʭ. 

Abstract 

Based on the elastic constants and the compliance coefficients of single crystals, the elastic characteristics 

of the corresponding polycrystals are calculated using the well-known Voigt, Reuss, and Hill  relations. As mono- 

and polycrystals, TiNi intermetallics with a cubic lattice and hard tooth tissues ð enamel and dentin biocompo-

sites with a mineral component that can be attributed to hexagonal syngony ð are considered. The numerical 

values of the elastic constants and the ductility coefficients of the crystals were used on the basis of our own and 

published data. In all cases, the calculation results were compared with experimental data obtained on polycrys-

tals. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, ʤʦʥʦ- ʠ ʧʦʣʠʢʨʠʩʪʘʣʣʳ, TiNi, ʵʤʘʣʴ, ʜʝʥʪʠʥ 

Key words: elastic properties, single and polycrystals, TiNi, enamel, dentin 

 

ʇʦʣʠʢʨʠʩʪʘʣʣ, ʢʘʢ ʣʶʙʦʝ ʠʟʦʪʨʦʧʥʦʝ ʪʝʣʦ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʫʧʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ 

ʢʦʥʩʪʘʥʪʘʤʠ. ɿʘʜʘʯʘ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʣʠʢʨʠʩʪʘʣʣʦʚ ʙʳʣʘ 

ʨʝʰʝʥʘ ʩʥʘʯʘʣʘ ʌʦʡʛʪʦʤ [1], ʘ ʟʘʪʝʤ ʈʦʡʩʩʦʤ [2]. ɺ 

ʩʚʦʠʭ ʨʘʩʯʝʪʘʭ ʌʦʡʛʪ ʫʩʨʝʜʥʷʣ ʤʘʪʨʠʮʳ ʫʧʨʫʛʠʭ 

ʤʦʜʫʣʝʡ ʢʨʠʩʪʘʣʣʘ, ʈʦʡʩʩ ï ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʧʦʜʘʪʣʠʚʦʩʪʠ. ʄʝʪʦʜʳ ʫʩʨʝʜʥʝʥʠʷ ʤʦʜʫʣʝʡ 

ʫʧʨʫʛʦʩʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦ ʭʘʦʪʠʯʝ-

ʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʟʝʨʝʥ ʧʦ ʦʙʲ-

ʝʤʫ ʧʦʣʠʢʨʠʩʪʘʣʣʦʚ. ɹʦʣʝʝ ʪʦʯʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ, 

ʚʳʧʦʣʥʝʥʥʦʝ ʍʠʣʣʦʤ [3], ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʠ ʫʩʨʝʜ-

ʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ ʦʙ ʦʜʥʦʨʦʜ-

ʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʧʦʣʠʢʨʠʩʪʘʣʣʝ ʚ ʧʝʨʚʦʤ ʩʣʫ-

ʯʘʝ, ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ï ʚʦ ʚʪʦʨʦʤ, ʘ ʧʦ-

ʣʫʯʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʤʦʜʫʣʷ ʠ ʤʦʜʫʣʷ 

ʩʜʚʠʛʘ ʧʦʣʠʢʨʠʩʪʘʣʣʘ ʜʘʶʪ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʚʘ-

ʨʠʘʮʠʦʥʥʳʝ ʛʨʘʥʠʮʳ ʜʣʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʚʦʡʩʪʚ. ʍʠʣʣʦʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʙʣʠʞʝʥʠʝ 

ʌʦʡʛʪʘ ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʳʰʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʤʦʜʫ-

ʣʝʡ ʫʧʨʫʛʦʩʪʠ, ʘ ʧʨʠʙʣʠʞʝʥʠʝ ʈʦʡʩʩʘ ï ʢ ʟʘʥʠʞʝʥ-

ʥʳʤ. ʇʦʵʪʦʤʫ ʠʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʷʪʴ ʵʬ-

ʬʝʢʪʠʚʥʳʝ ʫʧʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʠʙʣʠ-

ʞʝʥʠʷʭ ʌʦʡʛʪʘ ʠ ʈʦʡʩʩʘ [4].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʯʠʪʘʥʳ ɻ ʬʬʝʢʪʠʚʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʫʧʨʫʛʠʭ ʤʦʜʫʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ 

ʠʥʪʝʨʤʝʪʘʣʣʠʜʘ TiNi  (Ti49Ni51) ʩ ʢʫʙʠʯʝʩʢʦʡ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʦʡ, ʠʟʚʝʩʪʥʦʛʦ ʙʣʘʛʦʜʘʨʷ 
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ʩʚʦʡʩʪʚʘʤ ʩʚʝʨʭʵʣʘʩʪʠʯʥʦʩʪʠ ʠ ʧʘʤʷʪʠ ʬʦʨʤʳ, ʠ 

ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ ʵʤʘʣʠ, ʠ ʜʝʥʪʠʥʘ ï ʙʠʦʢʦʤʧʦ-

ʟʠʪʦʚ ʩ ʤʠʥʝʨʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʝʢʩʘʛʦʥʘʣʴ-

ʥʳʝ ʢʨʠʩʪʘʣʣʳ ʛʠʜʨʦʢʩʠʘʧʘʪʠʪʦʚ, ʠʩʭʦʜʷ ʠʟ ʜʘʥ-

ʥʳʭ ʧʦ ʫʧʨʫʛʠʤ ʧʦʩʪʦʷʥʥʳʤ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʧʦ-

ʜʘʪʣʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ (ʪʘʙʣ. 1-3). 

ʊʘʙʣʠʮʘ 1 

ʋʧʨʫʛʠʝ ʧʦʩʪʦʷʥʥʳʝ (ɻʇʘ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʜʘʪʣʠʚʦʩʪʠ (ɻʇʘ-1) ʥʠʢʝʣʠʜʘ ʪʠʪʘʥʘ [5] 

 c11 c12 c44 s11 s12 s44 

Ti49Ni51 164,5 133,5 33 0,022278 -0,00998 0,030303 

 

ʊʘʙʣʠʮʘ 2 

ʋʧʨʫʛʠʝ ʧʦʩʪʦʷʥʥʳʝ (ɻʇʘ) ʜʝʥʪʠʥʘ ʠ ʵʤʘʣʠ [6] 

Material ʩ11 ʩ12 ʩ13 ʩ33 ʩ44 

Dentin 37.00 16.60 8.70 39.00 5.70 

Enamel 115.00 42.40 30.00 125.00 22.80 

 

ʊʘʙʣʠʮʘ 3 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʜʘʪʣʠʚʦʩʪʠ (ɻʇʘ-1) ʜʝʥʪʠʥʘ ʠ ʵʤʘʣʠ [6] 

ʄʘʪʝʨʠʘʣ s11 s12 s13 s33 s44 

ɼʝʥʪʠʥ 0.0346 -0.0145 -0.0045 0.0276 0.1754 

ʕʤʘʣʴ 0.0104 -0.0034 -0.0017 0.0088 0.0439 

 

ʉʦʛʣʘʩʥʦ ʫʩʨʝʜʥʝʥʠʶ ʧʦ ʌʦʡʛʪʫ ʤʦʜʫʣʴ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʩʞʘʪʠʷ ʠ ʤʦʜʫʣʴ ʩʜʚʠʛʘ ʜʣʷ ʦʜʥʦʬʘʟʥʳʭ ʢʫ-

ʙʠʯʝʩʢʠʭ ʢʨʠʩʪʘʣʣʦʚ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 
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ʇʨʠ ʧʦʜʭʦʜʝ, ʧʨʝʜʣʦʞʝʥʥʦʤ ʈʦʡʩʩʦʤ, ʜʣʷ ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ʧʦʣʫʯʘʝʤ 
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ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʛʝʢʩʘʛʦʥʘʣʴʥʳʭ ʢʨʠʩʪʘʣʣʦʚ  
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ʆʙʦʟʥʘʯʘʷ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ 

ʫʩʨʝʜʥʝʥʠʝʤ ʪʝʥʟʦʨʘ ʫʧʨʫʛʦʩʪʠ, ʯʝʨʝʟ VK  ʠ VG , 

ʘ ʫʩʨʝʜʥʝʥʠʝʤ ʪʝʥʟʦʨʘ ʧʦʜʘʪʣʠʚʦʩʪʠ ï ʯʝʨʝʟ RK  ʠ 

RG , ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʝʨʘʚʝʥʩʪʚʘ 

R ʵʬʬ V R ʵʬʬ VK K K , G G G¢ ¢ ¢ ¢, 

ʛʜʝ ʯʝʨʝʟ 
ʵʬʬK  ʠ 

ʵʬʬG  ʦʙʦʟʥʘʯʝʥʳ ʵʬʬʝʢ-

ʪʠʚʥʳʝ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʫʩʨʝʜʥʝʥ-

ʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ. ʀʤʝʥʥʦ ɻ ʪʠ ʤʦʜʫʣʠ 

ʠʟʤʝʨʷʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ ʧʦʣʠʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʭʦʨʦʰʝʝ ʩʦ-

ʛʣʘʩʠʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʜʘʝʪ ʧʨʝʜ-

ʣʦʞʝʥʥʦʝ ʍʠʣʣʦʤ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-

ʥʠʝ, ʥʘʡʜʝʥʥʦʝ ʫʩʨʝʜʥʝʥʠʝʤ ʧʦ ʌʦʛʪʫ ʠ ʈʦʡʩʫ, ʘ 

ʠʤʝʥʥʦ 
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H V R H V R

1 1
K (K K ), G (G G ).

2 2
= + = +  

ʇʦʤʥʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʠʟʦʪʨʦʧʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʜʚʘ ʤʦʜʫʣʷ ʥʝʟʘʚʠʩʠʤʳ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚʳʨʘʞʝ-

ʥʠʷ ʜʣʷ E  ʠ Õ ʢʘʢ ʬʫʥʢʮʠʠ K  ʠ G : 

H H

H H

9K G
E

3K G
à ð=

+
 ʠ 

H H

H H

3K 2G

6K 2G

-
<m>=

+
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ɺ ʪʘʙʣ. 4 ʠ 5 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʫʩʨʝʜʥʝʥʥʳʭ 

ʫʧʨʫʛʠʭ ʤʦʜʫʣʝʡ, ʚʳʯʠʩʣʝʥʥʳʭ ʧʦ ʟʥʘʯʝʥʠʷʤ 

ʫʧʨʫʛʠʭ ʧʦʩʪʦʷʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦ-

ʜʦʚ. 

ʊʘʙʣʠʮʘ 4 

ʋʩʨʝʜʥʝʥʥʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʫʧʨʫʛʠʭ ʤʦʜʫʣʝʡ (ɻʇʘ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ Ti 49Ni51  

<KV> <GV> <KR> <GR> <KH> <GH> <E> <m> 

143.83 26.00 143.83 22.73 143.83 24.37 69.19 0.42 

 

ʊʘʙʣʠʮʘ 5 

ɿʥʘʯʝʥʠʷ ʫʩʨʝʜʥʝʥʥʳʭ ʫʧʨʫʛʠʭ ʤʦʜʫʣʝʡ (ɻʇʘ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ 

ʄʘʪʝʨʠʘʣ <KV> <GV> <KR> <GR> <KH> <GH> <E> <m> 

ʕʤʘʣʴ 62.2 33.2 62.2 30.5 62.2 31.9 81.7 0.28 

ɼʝʥʪʠʥ 20.1 9.59 20.0 8.21 20.1 8.90 23.3 0.31 

 

ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣ. 4 ʠ 5 ʨʘʩʩʯʠʪʘʥʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʟʚʝʩʪ-

ʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʟ-

ʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʥʘ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʙ-

ʨʘʟʮʘʭ [6, 7] ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʠʤ (ʪʝʤʘ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ ʥʠʢʝʣʠʜʘ ʪʠʪʘʥʘ ʚʳʭʦʜʠʪ 

ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠ ʝʡ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥʦ ʦʪ-

ʜʝʣʴʥʦʝ ʩʦʦʙʱʝʥʠʝ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʯʝʪ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʣʠ-

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʢʨʠʩʪʘʣʣʦʚ ʜʘʝʪ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʪʝʛʦʨʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 
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NUMERICAL  METHODS FOR SOLVING  OPTIMAL  CONTROL  PROBLEMS 

 
ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʚʦʜʷʪʩʷ ʘʣʛʦʨʠʪʤʳ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʤʝʪʦʜʘ, ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʣʦʢ-ʩʭʝʤʳ. 

Abstract 
The article considers the main numerical methods for solving optimal control problems. For each individual 

method, algorithms for performing the method's actions are given, and flowcharts are presented for clarity. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʪʦʜ ʚʘʨʠʘʮʠʡ, h ʪʨʘʬʥʳʝ ʬʫʥʢʮʠʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ. 
Keywords: numerical methods, optimal control problems, algorithms for solving optimal control problems, 

method of variations, penalty functions, modified Lagrange functions. 
 
ʇʝʨʚʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʤʝʪʦʜʘʤʠ ʛʨʘʜʠʝʥʪʘ ʚ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʧʨʠʤʝʥʷʣʠʩʴ ʢ ʧʨʦʩʪʝʡ-
ʰʠʤ ʟʘʜʘʯʘʤ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ ʥʠ ʦʛʨʘʥʠʯʝʥʠʡ ʫʧʨʘʚ-
ʣʝʥʠʷ, ʥʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, 
ʢʨʦʤʝ ʢʨʘʝʚʳʭ [1, ʩ. 100]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʯʠʩ-
ʣʷʝʪʩʷ ʛʨʘʜʠʝʥʪ ʬʫʥʢʮʠʦʥʘʣʘ ʠ, ʤʝʥʷʷ ʰʘʛ ʩʧʫʩʢʘ, 
ʠʱʝʪʩʷ ʨʝʰʝʥʠʝ ʩʢʘʣʷʨʥʦʡ ʟʘʜʘʯʠ ʤʠʥʠʤʠʟʘʮʠʠ 
ʬʫʥʢʮʠʦʥʘʣʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʜʦʚʦʣʴʥʦ ʥʝʧʣʦʭʦʡ ʠ 
ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ çʰʪʨʘʬʥʳʭ 
ʬʫʥʢʮʠʦʥʘʣʦʚè ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʨʝ-
ʰʝʥʠʷ ʟʘʜʘʯ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʵʪʦʪ ʤʝʪʦʜ ʨʝʰʘʝʪ ʚʩʝ 
ʚʦʧʨʦʩʳ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʳʝ 
ʪʨʫʜʥʦʩʪʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʛʨʫʙʳʡ ʨʝʟʫʣʴʪʘʪ, ʤʝʜ-
ʣʝʥʥʘʷ ʩʭʦʜʠʤʦʩʪʴ. ʄʝʪʦʜ çʰʪʨʘʬʥʳʭ ʬʫʥʢʮʠʦʥʘ-
ʣʦʚè ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʡ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ: ʠ ʧʨʠ ʥʘʣʠʯʠʠ 
ʦʛʨʘʥʠʯʝʥʠʡ-ʨʘʚʝʥʩʪʚ, ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝ-
ʥʠʡ-ʥʝʨʘʚʝʥʩʪʚ. ɺ ʤʝʪʦʜʝ ʰʪʨʘʬʥʳʝ ʬʫʥʢʮʠʠ ʚʳ-
ʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʠʭ ʟʥʘʯʝʥʠʷ ʨʘʚʥʷʣʠʩʴ ʥʫʣʶ 
ʚʥʫʪʨʠ ʠ ʥʘ ʛʨʘʥʠʮʝ ʜʦʧʫʩʪʠʤʦʡ ʦʙʣʘʩʪʠ G, ʘ ʚʥʝ 
ʝʝ ï ʙʳʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳ ʠ ʚʦʟʨʘʩʪʘʣʠ ʪʝʤ ʙʦʣʴʰʝ, 
ʯʝʤ ʩʠʣʴʥʝʝ ʥʘʨʫʰʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ. ʊʘʢ ʰʪʨʘ-
ʬʫʝʪʩʷ ʦʪʜʘʣʝʥʠʝ ʦʪ ʜʦʧʫʩʪʠʤʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʰʪʨʘʬʥʘʷ ʬʫʥʢʮʠʷ ʟʘʜʘ-
ʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ˡὼȟὥ
πȟ̆ ̒̌̉ ὼɴ Ὃ᷾ὨὋ ȟ

ᴼЊȟ̆ ̒̌̉ ὼɵ Ὃ᷾ὨὋȟὥᴼЊ Ȣ
 (1) 

 
ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʡ ʰʪʨʘʬʥʦʡ 

ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ:  

(2) 

ʛʜʝ άὥὼπȟὫ ὼ
πȟ̆ ̒̌̉ Ὣ ὼ π ȟ
Ὣ ὼȟ̆ ̒̌̉ Ὣ ὼ πȢ

 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠ ʵʪʦʤ ʧʨʠʥʠ-
ʤʘʝʪ ʚʠʜ:  

Ὂὼȟὥ Ὢὼ ˡὼȟὥȢ  (3) 
ʅʘʯʘʣʴʥʘʷ ʪʦʯʢʘ ʦʙʳʯʥʦ ʟʘʜʘʝʪʩʷ ʚʥʝ ʤʥʦʞʝ-

ʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ. ʅʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ 
ʠʱʝʪʩʷ ʪʦʯʢʘ ʙʝʟʫʩʣʦʚʥʦʛʦ ʤʠʥʠʤʫʤʘ ʚʩʧʦʤʦʛʘ-
ʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʧʦ x ʧʨʠ ʟʘʜʘʥʥʦʤ ʧʘʨʘʤʝʪʨʝ ʩ 
ʧʦʤʦʱʴʶ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʪʦʜʘ ʙʝʟʫʩʣʦʚʥʦʡ ʦʧʪʠʤʠ-
ʟʘʮʠʠ. ʇʦʣʫʯʝʥʥʘʷ ʪʦʯʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 
ʥʘʯʘʣʴʥʦʡ ʥʘ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʦʡ 
ʧʨʠ ʚʦʟʨʘʩʪʘʶʱʝʤ ʟʥʘʯʝʥʠʠ ʰʪʨʘʬʘ. ʇʨʠ ʥʝʦʛʨʘ-
ʥʠʯʝʥʥʦʤ ʨʦʩʪʝ ʧʘʨʘʤʝʪʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʩʭʦʜʠʪʩʷ ʢ ʪʦʯʢʝ ʫʩʣʦʚʥʦʛʦ ʤʠʥʠʤʫʤʘ.  
ɸʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʤʝʪʦʜʘ 

çʰʪʨʘʬʥʳʭ ʬʫʥʢʮʠʡè [4, ʩ. 207]:  
1. ɿʘʜʘʪʴ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ, ʧʘʨʘʤʝʪʨ a, ʧʘʨʘ-

ʤʝʪʨ Ů ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʘʣʛʦʨʠʪʤʘ, ʢʦʵʬʬʠʮʠʝʥʪ c ʜʣʷ 
ʫʚʝʣʠʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ a. ʅʘʯʠʥʘʶʪ ʦʙʳʯʥʦ ʩ ʥʫʣʝ-
ʚʦʛʦ ʰʘʛʘ.  

2. ʉʦʩʪʘʚʠʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ (3) ʩ 
ʫʯʝʪʦʤ (2).  

3. ʅʘʡʪʠ ʪʦʯʢʫ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ 
ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʪʦʜʘ ʙʝʟʫʩʣʦʚʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ɺʳ-
ʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ  

4. ʇʨʦʚʝʨʠʪʴ ʫʩʣʦʚʠʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ  

a) ʝʩʣʠ ˡὼᶻὥ ȟὥ ‐, ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʟʘ-
ʚʝʨʰʠʪʴ  

b) ʠʥʘʯʝ ὥ ὧὥȟὯ Ὧ ρ ʠ ʧʝʨʝʡʪʠ ʢ 
ʰʘʛʫ 2.  
ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʝʜʩʪʘʚʠʤ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚ 

ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ (ʨʠʩ. 1):  
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ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ çʰʪʨʘʬʥʳʭ ʬʫʥʢʮʠʡè 

 

ʈʘʟʚʠʪʠʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʘʣʦ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʯʝʩʪʴ, ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʪʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ (ʢʘʢ ʧʨʠʤʝʨ, ʠʤʝʣʠ 

ʬʦʨʤʫ ʫʩʣʦʚʠʡ ʥʘ ʧʨʘʚʦʤ ʢʦʥʮʝ ʪʨʘʝʢʪʦʨʠʠ). ʇʨʝʜ-

ʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʩʪʘʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʬʘ-

ʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʱʝʛʦ ʚʠʜʘ. 

ʀʤʝʥʥʦ ʵʪʠ ʚʦʧʨʦʩʳ ʜʘʣʠ ʪʦʣʯʦʢ ʢ ʨʘʟʚʠʪʠʶ ʤʝʪʦ-

ʜʦʚ ʚʘʨʠʘʮʠʠ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʥʠ 

ʥʘʩʪʦʣʴʢʦ ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʣʠʩʴ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʚ 

ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʦʩʪʘʣʴʥʳʤʠ ʥʝʜʦʯʝʪʘʤʠ 

ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʙʳʣʦ ʫʩʣʦʚʥʦ ʧʨʝʥʝʙʨʝʯʴ [3, ʩ. 

175].  

ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜ ʚʘʨʠʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʫʧʨʘʚʣʝʥʠʡ. ʄʝʪʦʜ ʥʦʩʠʪ ʠʪʝʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʂʘʞʜʘʷ ʠʪʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʦʪ ʥʝʢʦʪʦʨʦʡ 

ʢʨʠʚʦʡ ʢ ʙʣʠʟʢʦʡ ʢ ʥʝʡ, ʣʫʯʰʝʡ ʧʦ ʚʝʣʠʯʠʥʝ ʤʠʥʠ-

ʤʠʟʠʨʫʶʱʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ.  

ɸʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʤʝʪʦʜʘ ʚʘʨʠʘ-

ʮʠʡ [2, ʩ.76]:  

1. ʆʧʨʝʜʝʣʠʪʴ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʫʧʨʘʚ-

ʣʝʥʠʷ.  

2. ʇʨʦʤʝʞʫʪʦʢ ʚʘʨʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʘʩʪʠ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʣʘʩʴ ʨʘʚ-

ʥʦʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʫʟʣʦʚ. 

3. ɺʟʷʪʴ ʟʘ ʦʩʥʦʚʫ ʦʜʠʥ ʫʟʝʣ ʠ ʚʳʧʦʣʥʠʪʴ ʩ ʥʠʤ 

ʚʘʨʠʘʮʠʶ ʫʧʨʘʚʣʝʥʠʷ. 

4. ɺ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ ὸ ʚʳʧʦʣʥʠʪʴ ʚʘʨʠʘʮʠʶ 

ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ Ὗὸ   .Ὗ‏

5. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ Ὢὼȟόȟὸ, ʥʘʯʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ὼὸ ὼ. 

6. ʇʦʣʫʯʠʚ ʟʥʘʯʝʥʠʷ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ, 

ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʘ ʯʝʪʚʝʨʪʦʤ ʰʘʛʝ.  

7. ʇʝʨʝʡʪʠ ʢ ὸ ʠ ʧʦʚʪʦʨʠʪʴ ʚʳʰʝʦʧʠʩʘʥʥʫʶ 

ʧʨʦʮʝʜʫʨʫ ʩ ʯʝʪʚʝʨʪʦʛʦ ʰʘʛʘ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʪʦʯʝʢ. 

8. ʅʘʡʪʠ ʤʠʥʠʤʫʤ ʢʨʠʪʝʨʠʷ ʠ ʥʦʚʦʝ ʧʨʠʙʣʠ-

ʞʝʥʠʝ Ὗ, ʢʦʪʦʨʦʝ ʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ. 

9. ʀʤʝʷ ʧʨʠʙʣʠʞʝʥʠʝ ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʫ, 

ʥʘʯʠʥʘʷ ʩ ʪʨʝʪʴʝʛʦ ʰʘʛʘ ʠ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ ʥʝ 

ʙʫʜʝʪ ʪʘʢʦʡ ʚʘʨʠʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝ-

ʨʠʷ ʥʝ ʫʣʫʯʰʘʣʦʩʴ ʙʳ.  

10. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʪʦʯʥʠʪʴ ʧʨʠʙʣʠʞʝʥʠʝ 

ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʮʝʩʩ, ʚʟʷʚ ʟʘ ʚʘʨʠʘʮʠʶ .  

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʤʝʪʦʜʦʤ ʩʦʩʪʘʚʠʤ 

ʙʣʦʢ-ʩʭʝʤʫ ʜʝʡʩʪʚʠʡ ʤʝʪʦʜʘ ʚʘʨʠʘʮʠʡ (ʨʠʩ. 2).  
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ʈʠʩ. 2. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʚʘʨʠʘʮʠʡ 

 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʫʥʢʮʠʡ ʃʘʛʨʘʥʞʘ ʜʣʷ ʟʘʜʘʯ ʩ ʨʘʚʝʥʩʪʚʘʤʠ ʠ ʥʝʨʘʚʝʥʩʪʚʘʤʠ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʝʰʝʥʠʝ ʛʣʘʜʢʠʭ ʜʦ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʟʘʜʘʯ ʚʠʜʘ:  
άὭὲὗὼȡὼɴ Ὀ

Ὀ ὼɴ ὉṖὙȡὫ ὼ πȟὭ ρȟȣȟὔȟὬὼ πȟὮ ρȟȣȟὓ
 τ 

ɼʣʷ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ:  

ὒ ὼȟ‗ȟ‘ὗὼ ‘ȟὬὼ
‎

ς
Ὤ ὼ

ρ

ς‎
άὥὼπȟ‎Ὣ ὼ ‗ ‗  υ 

 

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʫʥʢ-

ʮʠʠ ʃʘʛʨʘʥʞʘ [5, ʩ. 20] :  

1. ɿʘʜʘʪʴ ʧʘʨʘʤʝʪʨ ʦʩʪʘʥʦʚʢʠ , ʥʘʯʘʣʴʥʳʝ ʟʥʘ-

ʯʝʥʠʷ ʧʨʷʤʳʭ ʠ ʜʚʦʡʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ h ʪʨʘʬʘ, ʦʧʨʝʜʝ-

ʣʠʪʴ ʩʪʨʘʪʝʛʠʶ ʠʟʤʝʥʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

2. ʆʧʨʝʜʝʣʠʪʴ ʣʦʢʘʣʴʥʳʡ ʤʠʥʠʤʫʤ  

ὼ ὥὶὫ άὭὲὒ ὼȟ‗ȟ‘ ȡὼɴ Ὑ  (6) 

3. ʅʘʡʪʠ ʥʦʚʳʝ ʦʮʝʥʢʠ ʤʥʦʞʠʪʝʣʝʡ ʃʘʛʨʘʥʞʘ:  

‘ ‘ ‎Ὤὼ

‗ άὥὼπȠ‗ ‎Ὣ ὼ
 χ  

4. ʇʨʦʚʝʨʠʪʴ ʢʨʠʪʝʨʠʡ ʦʩʪʘʥʦʚʢʠ. ɽʩʣʠ ʚʩʝ 

ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʝʥʳ, ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ, ʠʥʘʯʝ ʧʝ-

ʨʝʡʪʠ ʢ ʧʫʥʢʪʫ 5.  

5. ɺʳʙʨʘʪʴ ‎, ʩʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʠ ‎ ‎ . 

ʇʨʠʩʚʦʠʪʴ Ὧ Ὧ ρ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʧʫʥʢʪʫ 2.  

ʉʭʦʜʠʤʦʩʪʴ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʢʦʥʝʯʥʳʭ ‎, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʣʫʯʰʝʡ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʝʪʦʜʦʤ ʚʥʝʰʥʠʭ ʰʪʨʘʬʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʧʨʠ ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʰʪʨʘʬʘ ʩʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜ-

ʩʪʨʦʡʢʠ ʦʮʝʥʦʢ ʤʥʦʞʠʪʝʣʝʡ ʃʘʛʨʘʥʞʘ.  

ʉʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ. ʂʘʞ-

ʜʳʡ ʠʟ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ [6, ʩ. 51] . ʉʦʩʪʘʚʠʤ 

ʩʭʝʤʫ ʤʝʪʦʜʘ (ʨʠʩ. 3):  
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ʈʠʩ. 3. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʠ ʃʘʛʨʘʥʞʘ 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʜʘʯʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ:  

ὐ ᷿ὪὸȟὼὸȟόὸὨὸO ὭὲὪ

Ὠὼ
Ὠὸ

Ὢὸȟὼὸȟόὸ

ὼὸ ὼȠ όὸᶰὟὸȟὸɴ ὸȟὝȠ ὼὝ ὼ

 ψ  

 
ʂʨʘʝʚʘʷ ʟʘʜʘʯʘ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʫʩʣʦʚʠʷ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦʩʪʠ, ʟʘʤʝ-

ʥʷʝʤʳʝ ʥʘ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ;  
Ὠὼ

Ὠὸ
Ὢὸȟὼὸȟόὸ  

ὴὸ
‬ὌὸȟὼӶὸȟόὸȟ‗ȟὴὸ

‬ὼ
 ω 

ὼὸ ὼȠ ὼὝ ὼ 

ʛʜʝ όὸ  ÁÒÇ ÍÁØ‗ὪὸȟὼӶὸȟό ἂὴὸȟὪὸȟὼӶὸȟόἃȟὸɴ ὸȟὝ . ʉʪʨʦʠʤ ʜʠʩʢʨʝʪʥʫʶ ʟʘʜʘʯʫ ʦʧ-

ʪʠʤʠʟʘʮʠʠ: 

ὼ ὼ ЎὸὪ ὸȟὼȟό  

ὴ ὴ ‗
‬Ὢὸȟὼȟό

‬ὼ
Ўὸ

‬Ὢὸȟὼȟό

‬ὼ
ὴЎὸ ρπ 

ὼ ὼӶ Ƞ ὼ ὼӶ 
ʛʜʝ όὸ  ÁÒÇ ÍÁØ‗Ὢ ὸȟὼȟό ὴ ὸȟὪ ὸȟὼȟό ‪ ὸȟὼȟό  
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SHARP COEFFICIENT  ESTIMATES  FOR A CERTAIN  GENERAL  CLASS OF SPIRALLIKE  

FUNCTIONS BY MEANS OF DIFFERENTIAL  SUBORDINATION  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ ʥʝʩʢʦʣʴʢʦ ʪʦʯʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʊʝʡʣʦʨʘ ʚ ʥʝʢʦʪʦʨʦʤ 

ʦʙʱʝʤ ʢʣʘʩʩʝ Ὓ ὃȟὄ  ʩʧʠʨʘʣʝʚʠʜʥʳʭ ʬʫʥʢʮʠʡ ʚ ʧʦʣʥʳʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʢʨʘʪʥʦ ʢʨʫʛʦʚʳʭ ʦʙʣʘʩʪʷʭ ὈṒὅ , 

ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʫʙʦʨʜʠʥʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʘ-

ʪʴʠ ʜʦʧʦʣʥʷʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʦʯʥʳʝ ʦʮʝʥʢʠ ʪʝʡʣʦʨʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʜʢʣʘʩʩʘʭ ʠʟʫ-

ʯʘʝʤʦʛʦ ʢʣʘʩʩʘ. 

Abstract 

In this paper, we obtain several exact estimates for the Taylor coefficients in a certain General class of 

Ὓ ὃȟὄ helical functions in complete bounded multiples of circular domains ὈṒὅ , which is determined using 

the principle of differential subordination. The results of the article complement numerous accurate estimates of 

Taylor coefficients in various subclasses of the class under study. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʊʝʡʣʦʨʘ, ʩʧʠʨʘʣʝʚʠʜʥʳʝ ʬʫʥʢʮʠʠ, ʧʦʣʥʳʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʢʨʘʪʥʦ 

ʢʨʫʛʦʚʳʝ ʦʙʣʘʩʪʠ, ʧʨʠʥʮʠʧ ʧʦʜʯʠʥʝʥʠʷ, ʛʠʧʦʪʝʟʘ ɹʠʙʝʨʙʘʭʘ, ʦʙʣʘʩʪʠ ʈʝʡʥʭʘʨʪʘ. 

Key words. Taylor coefficients, spiral functions, complete bounded multiples of circular domains, the subor-

dination principle, the Bieberbach hypothesis, Reinhart domains. 

 

Introduction.  

In 1916, L. Bieberbach [1] proposed the famous hypothesis: that 

ȿὧȿ ὲȟὲ ςȟσȟȣ Holds for all regular and univalent functions in the unit circle ȿᾀȿ ρ functions Ὢᾀ
ᾀ В ὧᾀȢ. The proof of the hypothesis was obtained only in 1985 by the French mathematician L. de Brange 

[2]. 

The purpose of the article is to construct effective exact estimates of Taylor coefficients for a certain General 

class of helical functions by means of differential subordination in the form of a multidimensional analog of the 

Bieberbach hypothesis in Reinhart domains. We consider functions that are holomorphic in complete bounded 

multiples of circular domains ὈṒὅ  or in their subdomains Ὀ ὶὈ, where Ὀ is the closure of the domain Ὀ 

and ὶɴ πȟρ. 

The results of the article complement numerous accurate estimates of Taylor coefficients in various subclasses 

of the class under study. 

 

Let's call Ὢᾀ ὌɸὈṒὅ
 
a function of class ὗ  [3, 10] if  in ὈṒὅ  has a decomposition 

Ὢᾀ ρ В ὥᾀȿȿ

 

      (1) 

and Ὂᾀ ᾀὪ’ᾀȟȣȟᾀȟȣȟ’ᾀ , as a function of variable ᾀ, is univalent in the section of the domain 

Ὀ c of the complex line  

ὖ = ᾀ ȡ’ ᶰὅ͵ πȟά ρȟȣȟὯ ρȟὯ ρȟȣὲȠ 

when ’ π, the function Ὂᾀ ᾀὪπȟȣȟᾀȟȣȟπis univalent in section ɤ Ὀ᷊ ᾀ πȡά
ρȟȣȟὯ ρȟὯ ρȟȣȟὲȢ 

Definition 1. Holomorphic function Ὢᾀ ὌɸὈṒὅ
 
that satisfies the condition  

ὙὩ π       (2) 

We will  call the ‗  Spirallike function, ‗ .  

Here the operator ὒὪᾀ has the form ὒ Ὢᾀ Ὢᾀ В ᾀ  [4, 10]. 
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In the case of a single complex variable, this class was introduced by £ÐÁéek L. [5], and showed that the 

functions of this class are univalent.  

In 1967, R. Libera [6] extended this definition to ‗ ɀ Spirallike functions of order ‌ȟπ ‌ ρ, of a single 

complex variable. 

Definition 2. We say that Ὢᾀ ὌɸὈṒὅ
 
belongs to the class Ὓ ‗ȟ‌, if  and only if   

ὙὩ ‌ὧέί‗      (3) 

To simplify writing, all the arguments below are performed for the case of two complex variables, which is 

easily transferred to the case of many complex variables. 

Theorem 1 [7, 37]. A sufficient condition for the holomorphic function Ὢᾀȟᾀ ȟὪπȟπ ρ to belong to 

the class Ὓ ‗ȟ‌ has the form 

ὥ ȟ

ςρ ‌Ὡ ὧέί‗ Ὦ

Ὦ ρ
ȟȿὯȿɴ ὔ͵ ρ ȟὔḧ ρȟςȟσȟȣ Ȣ         τ

ȿȿ

 

Here ȿὯȿ Ὧ Ὧ and the coefficient estimation (4) is sharp. 

Let's recall the principle of differential subordination between two analytical functions. First, we prove the 

following theorem. 

Theorem 2. Let Ὢᾀȟὸ Ὡ В ὥᾀȿȿ  be a holomorphic function in the domain Ὀ for any fixed ὸ. Here 

ȿὯȿḰВ ὯȟὯȦḰБ ὯȦ  
Then Ὢᾀȟὸ  forms a chain of subordination if:   

1. Ὢᾀȟὸ as a function of ὸ is absolutely continuous, locally uniformly over ᾀɴ  Ὀ (in the poly-circular norm).  

2. There is a family of ὸ-measurable functions Ὤᾀȟὸᶰὗ [3,ʩ.10] for any ὸ, such that for almost all 
 
Ὢᾀȟὸ Ὤᾀȟὸὒ ὪᾀȟὸȢ     (5) 

Proof. Consider a fixed point ᾀᶰὈ . Let ”ᶰ ὶȟρ.Then, by virtue of the completeness of the domain Ὀ, 

the point ᶰὈ if ȿ‚ȿ ρȟ‚ɴ ὅ . Consider the function Ὂ‚ȟὸ ‚Ὢ ȟὸ as a function of ‚ and ὸ. Due to 

the assumptions of the theorem, Ὂ ‚ȟὸ is holomorphic in ‚, measurable, and absolutely continuous in ὸ, locally 

uniform in ‚. Due to the assumptions of the theorem, Ὂ ‚ȟὸ is holomorphic in ‚, measurable, and absolutely 

continuous in ὸ, locally uniform in ‚. 

In addition, there is a family of functions Ὄ‚ȟὸ Ὤ ȟὸ satisfying the conditions ὙὩ Ὄ‚ȟὸ

πȟὌπȟὸ ρ, such that for almost all ὸ π  
‬ 

‬ὸ
Ὂ‚ȟὸ ‚Ὄ‚ȟὸ

‬ 

‬‚
Ὂ‚ȟὸ 

that is true in virtue of (8) and the fact that ὒ Ὢ‚ᾀȟὸ
 
‚Ὢ‚ᾀȟὸ . 

Thus, all the requirements of theorem X. Pommerenke [8] are fulfilled, and we can state that Ὂᾀȟὸ  forms 

a chain of subordination, that is, for any 

 π ὸ ὸ Њ there is Ὂᾀȟὸ ṊὊᾀȟὸ . Assuming ‚  ”, passing to the limit  at ”ᴼὶ and using the 

completeness of the domain Ὀ, we come to the statement of the theorem. 

Using theorem 1, it is easy to prove the criterion for belonging solutions of equation (5) to the ÃÌÁÓÓ ὗ  

[2].This sufficient condition is a generalization of the result of X. Pommerenke (see [8]). 

Theorem 3. Let Ὢᾀȟὸ ὌɸὈ  be continuously differentiable by ὸȟ 
π ὸ ЊȟὪπȟὸ Ὡ, and satisfy equation (1). If   

Ὢᾀȟὸ ὥ ὸὪᾀ πρȟὪπ ρȟ 
where ÌÉÍ

ᴼ
ὥ ὸ Њȟπρ  a finite value for a fixed ᾀɴ  Ὀ and ὸO Њ, 

 Ὢᾀ is a non-constant holomorphic function in Ὀ, then both the functions Ὢᾀȟὸ and Ὢᾀȟπ, Ὢᾀ belong 

to the ÃÌÁÓÓ ὗ . 

The proof of the theorem consists in reducing it to the case of a function of one complex variable and checking 

the fulfillment of all the conditions corresponding to the one dimensional theorem X. Pommerenke. 

Definition 3. We will  say that the function Ὢᾀȟᾀ  is subordinate to the function Ὣᾀȟᾀ , and write further 

as Ὢᾀȟᾀ ṊὫᾀȟᾀ  if  ὪὈ ṒὫὈ for all ὶɴ πȟρ. 

Definition 4. The Class of generalized helical functions Ὓ ὃȟὄȟ  

ρ ὄ ὃ ρȟȿ‗ȿ  [1353, ʩ.9] is the set of all representable Ὢᾀȟᾀ ᶰὌὈṒὅ  next to (1) and 

satisfy the condition of subordination: 

ρ ὸὥὲ‍
ὒὪᾀ

Ὢᾀ
Ὥὸὥὲ‍ Ṋ

ρ ὃῸᾀ

ρ ὄῸᾀ
ȟῸᾀᶰὛ π σȟ̒Ȣχ 

Comment 1. There Are many variants of parameters ὃ and ὄ that could provide interesting subclasses of 

analytical functions that were previously studied [7, 10-13]. 

After proving the famous Bieberbach hypothesis [1] (i.e. de Branges theorem [2]) on exact coefficient esti-

mates for functions in the class of one - dimensional functions Ὓ, coefficient estimates have also attracted great 
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interest from various other subclasses of the class of normalized analytic functions Ὢπ  Ὢ π  ρ  π in 

one-dimensional Ὓ and in the ÃÌÁÓÓ ὗ  in the multidimensional case. 

The main purpose of the article is to extend the main results obtained earlier in [7, 10-13]. 

We give exact estimates of the bounds of coefficients of the studied class of functions, which requires the 

following Lemma. 

Lemma. Let the parameters ὃȟὄ and ‍, as well as the integer ȿὯȿ bounded - ρ ὄ ὃ ρȟȿ‗ȿ  and 

ȿὯȿ ɴ  ὔ\{1},  be fixed. Let's also assume that  ὃ ȿὯȿ ρὄ ὧέί‍ ȿὯȿ ς ὄίὭὲ‍ ρ πȢφThen 

ρ

ȿὯȿ ρ
ὃ ὄ ὧέί‍

ȿὃ ȿὯȿὄ ὧέί‍ ȿὯȿ ρ ὄίὭὲ‍ ρȿ

ȿȿ

ȿȿ

Ͻ
ὃ ὄὩ ὧέί‍ Ὦὄ

Ὦ ρ

ȿȿ

Ȣχ 

The proof of the Lemma is based on the principle of mathematical induction for all ȿὯȿ  ɴὔ\{1}.  

Theorem 4. Let ᾀᶰὛ ὃȟὄȟρ ὄ ὃ ρȟȿ‗ȿ  , ȿὯȿ  ɴὔ\{1}  and Ὢᾀ ρ В ὥᾀȿȿ Ȣ  

Then  

ὥ ȟ

ὃ ὄὩ ὧέί‍ Ὦὄ

Ὦ ρ
ȟȿὯȿɴ ὔ͵ ρ ȟὔḧ ςȟσȟȣ Ȣψ

ȿȿ

 

The coefficient estimates in (8) are sharp. 

To see that the coefficient estimates stated by the theorem are accurate, it is sufficient to consider the follow-

ing function:  

Ὢᾀ
ρ

ρ ὄᾀ
Ȣ 

The Taylor coefficient estimates include the value  

Ὠ ȟ Ὀ ÓÕÐȿᾀȿȿᾀȿ  for all ᾀȟᾀ ὈɸṒὅ . For a particular type of domain Ὀ, it is important to 

be able to calculate Ὠ ȟ Ὀ . in order to obtain effective estimates of the Taylor coefficients, the question arises 

of allocating special classes of domains Ὀ for which Ὠ ȟ Ὀ  can be effectively calculated. Let Ὀ be the domain 

Ὀ whose boundary is twice continuously differentiable and analytically convex from the outside. As proved by A. 

A. Temlyakov [14], the boundary of this region can be represented in the following parametric form: ȿᾀȿ
ὶ†ȟȿᾀȿ ὶ†, 0Ò † ρȟ where ὶπ πȟ ὶρ Ð,  

ὶ† πȟπ † ρ and ὶ† ὙὩὼὴ᷿ Ὠὰὲὶ†  , ὶρ π.This parametric representation 

of the Ὀdomain allows efficient calculation of Ὠ ȟ Ὀ Ȣ Indeed, for ȿὯȿ Ὧ Ὧ π 

 Ὠ ȟ Ὀ ὶ
ȿȿ
ὶ

ȿȿ
 , counting π ρȢ 

 Note also that if  the area Ὀ is a Bicylinder ȿᾀȿ Ὑȟȿᾀȿ Ὑ , then it is obvious that Ὠ Ὀ Ὑ Ͻ

Ὑ . So, in the case of those regions Ὀ whose boundaries are twice continuously differentiable and analytically 

convex from the outside, as well as in the case of a Bicylinder, estimates of Taylor coefficients are effective. 

Theorem 5. An Analog of the Bieberbach problem for functions Ὢᾀȟᾀ  ᶰɴ Ὓ
ȟ
ὃȟὄ   in a Bicylinder 

has effective estimates of Taylor coefficients of the form:  

ὥ ȟ ὪȡὟ ȟ

ρ

Ὑ ϽὙ

ὃ ὄὩ ὧέί‍ Ὦὄ

Ὦ ρ

ȿȿ

 Ȣ 

Theorem 6. Analog of the problem of Bieberbach functions Ὢᾀȟᾀ ᶰὛ ὃȟὄ  in hyperconus Ὼ

ᾀȟᾀ ᶰὅȡȿᾀȿ ȿᾀȿ ρ, where the boundary of this region is can be represented in parametric form: 

‬Ὼ ᾀȟᾀ ᶰὅȡȿᾀȿ †ȟȿᾀȿ ρ † ȟπ † ρὨ ȟ ὪȡῺ
Ὧ

ȿὯȿ

Ὧ

ȿὯȿ
 

Effective evaluation of Taylor coefficients has the following form:  

ὥ ȟ ὪȡῺ
ȿὯȿȿȿ

Ὧ Ὧ

ὃ ὄὩ ὧέί‍ Ὦὄ

Ὦ ρ

ȿȿ

Ȣ 

As a final example we give an analog of the Bieberbach hypothesis in a logarithmically convex bounded 

complete bicircle domain  
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ὈȟḰ ᾀȟᾀ ᶰὅȡȿᾀȿ ȿᾀȿ ρȠὴ ȟάȟὲȟήɴ ὔNote that Ὀȟᶰ Ὕ if  and only if ὴ ρ. In the 

domain Ὀȟᶰ Ὕ, the parameterization radii ὶ† and ὶ† have the form  

ὶ †
†ή

†ή ρ †ὴ
ȟὶ †

ρ †ή

†ή ρ †ὴ 
ȟ 

Ὠ ȟ ὪȡὈȟ , ʛʜʝ π ρ. 

Theorem 7. For functions Ὢᾀȟᾀ ᶰὛ
ȟ
ὃȟὄ  in a logarithmically convex bounded complete bicircular 

domain Ὀȟ, effective estimates of Taylor coefficients have the form:  

ὥ ȟ ὪȡὈȟ
Ὧή Ὧὴ

Ὧή Ὧὴ

 
ὃ ὄὩ ὧέί‍ Ὦὄ

Ὦ ρ

ȿȿ

Ȣ 
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This article proposes the structure and operation principle of an ultra-wide-band (UWB) system, the use of 
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ɺʚʝʜʝʥʠʝ 

ʉʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʘʷ (ʉʐʇ) ʩʠʩʪʝʤʘ ï ʵʪʦ 

ʩʠʩʪʝʤʘ ʩʚʷʟʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʯʝʥʴ ʰʠʨʦʢʦʡ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, 

ʧʨʝʚʳʰʘʶʱʝʡ ʥʝʩʢʦʣʴʢʦ ɻɻʮ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʶ ʠʤʧʫʣʴʩʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʯʝʥʴ 

ʰʠʨʦʢʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ, ʚ ʉʐʇ ʚʦʟʤʦʞʥʦ 

ʜʦʩʪʠʞʝʥʠʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦ-

ʩʪʠ ʠ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ. ʇʦʵʪʦʤʫ ʉʐʇ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʜʘʨʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʩʠʩʪʝʤ (ʀʊʉ) ï ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʥʘ ʜʦʨʦʛʝ, ʪʘʢʠʭ ʢʘʢ ʜʦ-

ʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʟʘʪʦʨʳ ʠ ʪ. ʜ 

[1].  

ʉʐʇ ʩʚʷʟʴ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: 

ï ʠʤʝʝʪ ʧʨʦʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʙʣʦʢʦʚ ʠ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ; 

ï ʫʩʪʦʡʯʠʚʘ ʢ ʧʦʤʝʭʘʤ; 

ï ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʚʦ ʚʨʝʤʝʥ-

ʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʩʣʝʞʠ-

ʚʘʪʴ ʦʙʲʝʢʪʳ. 

1 ʋʧʨʦʱʝʥʥʘʷ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʈʃʉ 

ʋʧʨʦʱʝʥʥʘʷ ʙʦʨʪʦʚʘʷ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʠ-

ʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷʩʷ ʚ ʀʊʉ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 

1.  

ʇʝʨʚʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ (ʜʘʣʝʝ ɺ) ʧʝʨʝ-

ʜʘʝʪ ʉʐʇ ʩʠʛʥʘʣ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʨʫʛʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʜʘʣʝʝ ɸ) ʠ ʟʘʤʝʨʷʝʪ ʚʨʝʤʷ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʦʪ ʮʝʣʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ [2]. ʈʘʩʩʪʦʷʥʠʝ ʜʦ ʮʝʣʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫ-
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ʈʠʩʫʥʦʢ 1. ʀʣʣʶʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʙʦʨʪʦʚʦʡ ʈʃʉ ʩʠʩʪʝʤʳ 
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ʛʜʝ Ű ʦʙʦʟʥʘʯʘʝʪ ʰʠʨʠʥʫ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʠʤ-

ʧʫʣʴʩʘ. ʉʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (1.2), ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʧʫʪʝʤ ʩʫʞʝʥʠʷ ʰʠ-

ʨʠʥʳ ʠʤʧʫʣʴʩʘ Ű. 

2 ʉʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʈʃʉ ʩ ʢʘʥʘʣʦʤ 

ʩʚʷʟʠ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ B ʩʥʘʯʘʣʘ 

ʧʝʨʝʜʘʝʪ ʉʐʇ ʩʠʛʥʘʣ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʰʝʫʧʦʤʷ-

ʥʫʪʦʛʦ ʮʝʣʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ A. A ʧʨʠ-

ʥʠʤʘʝʪ ʩʠʛʥʘʣ ʦʪ B ʠ ʜʝʤʦʜʫʣʠʨʫʝʪ ʝʛʦ, ʯʪʦʙʳ ʧʦ-

ʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ B. 

ɽʩʣʠ ʜʘʥʥʳʝ ʫʩʧʝʰʥʦ ʧʨʠʥʷʪʳ, ʮʝʣʝʚʦʝ ʪʨʘʥʩʧʦʨʪ-

ʥʦʝ ʩʨʝʜʩʪʚʦ A ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʚ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ B, ʜʦʙʘʚʣʷʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʙʩʪʚʝʥʥʦʤ 

ʜʚʠʞʝʥʠʠ, ʠʩʧʦʣʴʟʫʷ ɻ ʢʚʠʚʘʣʝʥʪʥʫʶ ʧʦʣʦʩʫ ʯʘʩʪʦʪ 

ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ. ɿʘʪʝʤ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ B 

ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ A ʠ 

ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ B. ɹʦʣʝʝ ʪʦʛʦ, ʪʨʘʥʩʧʦʨʪ-

ʥʦʝ ʩʨʝʜʩʪʚʦ B ʠʟʤʝʨʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ ɸ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ [3]. 

 

 
ʈʠʩʫʥʦʢ 2. ʀʣʣʶʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʈʃʉ 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʠ: 

ɸ. ʄʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʮʝʣʝʚʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ, ʢʘʢ ʠ ʚ ʦʙʳʯʥʦʡ ʉʐʇ 

ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. ʆʩʦʙʝʥʥʦ ʚʦʟʤʦʞʥʦ 

ʙʳʩʪʨʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦ-

ʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʢʦʨʦʪʢʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʦʙʳʯʥʦʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɹ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʮʝʣʝʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʠʟ-ʟʘ ʦʩʣʘʙ-

ʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʫʭʫʜʰʘʝʪʩʷ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʭʝʤʝ ʤʦʞʥʦ 

ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦʩʪʠ, ʠʩ-

ʧʦʣʴʟʫʷ ʢʘʥʘʣ ʩʚʷʟʠ, ʢʦʪʦʨʳʡ ʚʩʪʫʧʘʝʪ ʚ ʜʝʡʩʪʚʠʝ 

ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʦʪ ʮʝʣʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ɺ. ʂʨʦʤʝ ʪʦʛʦ, ʧʫʪʝʤ ʜʝʤʦʜʫʣʷʮʠʠ ʜʘʥʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʶʪʩʷ ʩ ʨʘʜʠʦʣʦʢʘʮʠʦʥ-

ʥʳʤ ʩʠʛʥʘʣʦʤ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʥʮʠʜʝʥʪʦʚ ʥʘ 

ʜʦʨʦʛʝ. 

ɻ. ʇʝʨʝʜʘʚʘʝʤʳʡ ʩʠʛʥʘʣ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʠ ʉʐʇ ʧʝʨʝ-

ʜʘʯʝ ʜʘʥʥʳʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴ-

ʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

3 ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʉʐʇ ʩʠʩʪʝʤʳ  

ʉʭʝʤʘ ʉʐʇ ʩʚʷʟʠ ï ʵʪʦ ʩʭʝʤʘ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʘ, ʰʠ-

ʨʠʥʘ ʧʦʣʦʩʳ ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʦ ɻɻʮ. 

ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʥʘ ʢʦʨʦʪʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʄɻʮ ʤʦʞʝʪ ʙʳʪʴ ʜʦ-

ʩʪʠʛʥʫʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʯʝʥʴ ʧʨʦʩʪʦʛʦ ʘʧʧʘ-

ʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɺ ʵʪʠʭ ʩʭʝʤʘʭ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʠʤʧʫʣʴʩʥʦʛʦ 

ʩʠʛʥʘʣʘ ʦʯʝʥʴ ʚʝʣʠʢʘ, ʘ ʰʠʨʠʥʘ ʠʤʧʫʣʴʩʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʯʝʥʴ ʫʟʢʦʡ (ʤʝʥʝʝ 1 ʥʩ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʚʳʩʦʢʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʦ ʚʨʝʤʝʥʠ ʠ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʲʝʢ-

ʪʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʝ ʩʚʷʟʴ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʤ 

ʩʠʛʥʘʣʝ [4]. 

ʉʠʛʥʘʣ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʫʪʝʤ ʤʦʜʫʣʷʮʠʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʧʩʝʚʜʦʰʫʤʘ (ʇʐ), ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʡ ʨʘʩʰʠʨʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ. ɺʦʟʤʦʞʥʦ 

ʫʣʫʯʰʠʪʴ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ / ʰʫʤ ʧʨʠʥʠʤʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ ʠ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʣʴʥʦ-

ʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʚʷʟʠ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʯʠ.  

ʉʐʇ ʠʤʧʫʣʴʩʥʳʡ ʩʠʛʥʘʣ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶ-

ʱʝʡ ʬʦʨʤʫʣʦʡ 

),2sin()()( 0tftwts p=  (1.3)  

ʛʜʝ f0 ï ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ, ʘ w(t) ï ʬʫʥʢʮʠʷ ʦʢʥʘ ʍʘʥʥʘ, ʢʦʪʦʨʘʷ ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 

×Ô πȟυ πȟυÃÏÓ 
ςʌÔ

. ρ
ȟπ Ô . ρ

πȟ̏ ̝̜̒̓́̌̎̆ Ô
Ȣ 

 

(1.4) 
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ʌʦʨʤʘ s(t) ʠ ʝʛʦ ʩʧʝʢʪʨ ʤʦʱʥʦʩʪʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʯʘʩʪʦʪʳ f0 = 26 ɻɻʮ ʠ ʰʠʨʠʥʦʡ ʠʤʧʫʣʴʩʘ 660 ʧʩ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʈʠʩʫʥʦʢ 3. ʌʦʨʤʘ ʩʠʛʥʘʣʘ s(t) 

 
ʈʠʩʫʥʦʢ 4. ʉʧʝʢʪʨʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ s(t) 

 

4 ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʝ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʩʠʛʥʘʣʘ-ʧʨʝʘʤʙʫʣʳ. 

ʉʠʛʥʘʣ-ʧʨʝʘʤʙʫʣʘ ï ʵʪʦ ʩʠʛʥʘʣ, ʠʩʧʦʣʴʟʫʶ-

ʱʠʡʩʷ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʤʝʞʜʫ 

ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʩʠʩʪʝʤʘʤʠ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘ-

ʜʘʯʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩ ʙʦʣʴ-

ʰʠʤ ʧʠʢʦʤ ʘʚʪʦʢʦʨʨʝʣʷʮʠʠ.  

ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ï ʧʩʝʚʜʦʩʣʫʯʘʡʥʘʷ ʜʚʦ-

ʠʯʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʧʨʠʤʝʥʷʶʱʘʷʩʷ ʚ ʰʠ-

ʨʦʢʦʧʦʣʦʩʥʳʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ. ʆʙʥʘʨʫʞʠʚ ʧʝʨʝ-

ʜʘʥʥʫʶ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʧʨʠʝʤʥʠʢ ʠʟʤʝʨʷʝʪ 

ʨʘʩʩʪʦʷʥʠʷ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʠʥʭʨʦ-

ʥʠʟʘʮʠʶ ʜʘʥʥʳʭ. ɼʣʠʥʘ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʜʝʣʘʥʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʇʐ-ʢʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʨʘʟʜʝʣʝ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʩʠʥ-

ʭʨʦʥʠʟʘʮʠʶ ʚ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʷʭ ʢʘʥʘʣʘ. 

5 ʈʘʙʦʪʘ ʧʨʠʝʤʥʠʢʘ  

ɺ ʧʨʠʝʤʥʠʢʝ ʩʠʛʥʘʣ ʩʥʘʯʘʣʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʦʨ-

ʨʝʣʷʪʦʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ, 

ʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʰʘʙʣʦʥʥʦʡ ʬʦʨʤʦʡ 

ʚʦʣʥʳ. ʆʙʥʘʨʫʞʝʥʠʝ ʦʙʲʝʢʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 

ʘʥʘʣʠʟʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʬʠʣʴ-

ʪʨʘ ʢʘʢ ʚ ʩʣʫʯʘʝ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʣʫ-

ʯʘʝ ʧʨʠʝʤʘ ʜʘʥʥʳʭ. ɽʩʣʠ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩʦʛʣʘʩʦ-

ʚʘʥʥʦʛʦ ʬʠʣʴʪʨʘ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝ-

ʜʝʣʝʥʥʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠʝʤʥʠʢ ʧʨʠʥʠʤʘʝʪ 

ʨʝʰʝʥʠʝ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʦʙʲʝʢʪʘ. ɿʥʘʯʝʥʠʝ ʢʦʨʨʝ-

ʣʷʮʠʠ ʤʝʞʜʫ ʧʨʠʥʷʪʳʤ ʩʠʛʥʘʣʦʤ-ʧʨʝʘʤʙʫʣʦʡ ʠ 

ʩʠʛʥʘʣʦʤ ʰʘʙʣʦʥʥʦʡ ʚʦʣʥʳ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 5.  

ɽʩʣʠ ʫʜʘʣʦʩʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʠ ʰʘʙʣʦʥʥʦʡ 

ʚʦʣʥʳ, ʪʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʦʛʦ ʚʩʧʣʝʩʢʘ ʚʟʘ-

ʠʤʥʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ.  
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ʈʠʩʫʥʦʢ 5. ɺʟʘʠʤʥʘʷ ʢʦʨʨʝʣʷʮʠʷ 

 

6 ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʚʦ ʚʨʝʤʝʥʠ 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʦʙʲʝʢʪʘ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʘʡʜʝʥʦ ʥʫʞʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷ-

ʮʠʠ. ɺ ʠʤʧʫʣʴʩʥʦʤ ʩʠʛʥʘʣʝ ʠʤʝʶʪ ʤʝʩʪʦ ʙʳʪʴ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʣʷ-

ʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʥʘʠʙʦʣʴ-

ʰʝʝ ʠʟ ʚʩʝʭ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʭʵʪʘʧʥʳʡ 

ʘʣʛʦʨʠʪʤ.  

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʛʨʫʙʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʂʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʟʥʘʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʨʦ-

ʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠ ʘʜʜʠʪʠʚʥʦʛʦ 

ʰʫʤʘ. ɽʩʣʠ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ, ʪʦʛʜʘ ʣʦʞ-

ʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʯʘʱʝ. ʉ ʜʨʫʛʦʡ ʩʪʦ-

ʨʦʥʳ, ʝʩʣʠ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ, ʪʦ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʢʠ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦʙʳ 

ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʦʙʥʘʨʫʞʝʥʠʷ 

[5]. 

  
ʈʠʩʫʥʦʢ 6. ɻʨʫʙʳʡ ʧʦʠʩʢ ʤʘʢʩʠʤʫʤʘ 

 

ʇʦʩʣʝ ʛʨʫʙʦʛʦ ʧʦʠʩʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ. 

ʇʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ ʦʪ ʧʦʟʠʮʠʠ, ʦʙʥʘʨʫʞʝʥʥʦʡ ʧʨʠ 

ʛʨʫʙʦʡ ʦʮʝʥʢʝ ʚ ʜʠʘʧʘʟʦʥʝ 1 ʥʩ (ʨʠʩʫʥʦʢ 7). ɺʳʧʦʣ-

ʥʷʷ ʚʳʰʝʦʧʠʩʘʥʥʦʝ ʜʚʫʭʵʪʘʧʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ, ʥʝ-

ʦʙʭʦʜʠʤʘʷ ʧʨʦʮʝʜʫʨʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʩʚʦ-

ʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ. 
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ʈʠʩʫʥʦʢ 7. ʆʙʥʘʨʫʞʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʦʪʩʯʝʪʘ 

 

ʇʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ  

,kʄʦʱʥʦʩʪʴʇʦʨʦʛ ³=  (1.5) 

 

ʛʜʝ k - ʢʦʵʬʬʠʮʠʝʥʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʦ-

ʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ.  

7 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʦʠʟʚʦʜʷʱʝʝ ʟʘʤʝʨ 

ʜʘʣʴʥʦʩʪʠ, ʧʝʨʝʜʘʝʪ ʉʐʇ-ʩʠʛʥʘʣ ʢʘʞʜʳʝ 10 ʤʩ ʠ 

ʥʘʙʣʶʜʘʝʪ ʦʪʢʣʠʢ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʟʘ ʥʠʤ ʩʠʛʥʘʣ 

ʩʚʷʟʠ. ʈʝʰʝʥʠʝ ʦʙ ʦʙʥʘʨʫʞʝʥʠʠ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʧʠʢʘ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʢʦʨʨʝʣʷʪʦʨʘ. ɽʩʣʠ ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʠ ʦʪʨʘʞʝʥʥʦʛʦ ʩʠʛ-

ʥʘʣʘ, ʥʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʠʛʥʘʣʘ ʩʚʷʟʠ, ʪʦ ʮʝʣʴ ʥʝ 

ʦʙʥʘʨʫʞʝʥʘ. ʉʣʫʯʘʡ, ʢʦʛʜʘ ʮʝʣʴ ʥʝ ʨʘʩʧʦʟʥʘʥʘ, 

ʜʘʞʝ ʝʩʣʠ ʮʝʣʝʚʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʘʣʴʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʥʝʫʜʘʯʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦʛʦ ʉʐʇ-

ʨʘʜʘʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ k ʧʦʢʘʟʘʥʳ ʥʘ ʨʠ-

ʩʫʥʢʘʭ 8 ʠ 9. ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʨʘʥʩ-

ʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 30 ʤ, ʪʦʛʜʘ 

ʫʜʘʝʪʩʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ.  

 
ʈʠʩʫʥʦʢ 8 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

 

ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʧʨʝʚʳʰʘʝʪ 30 ʤ, ʪʦʯ-

ʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘ-

ʝʪʩʷ. ɽʩʣʠ ʩʥʠʟʠʪʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʙʥʘʨʫʞʝ-

ʥʠʷ, ʪʦ ʯʘʩʪʦʪʘ ʥʝʫʜʘʯʥʳʭ ʦʙʥʘʨʫʞʝʥʠʡ ʤʦʞʝʪ 

ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ. ʆʜʥʘʢʦ ʯʘʩʪʦʪʘ ʣʦʞʥʦʛʦ ʦʙʥʘʨʫ-

ʞʝʥʠʷ ʚʦʟʨʘʩʪʝʪ, ʧʦʩʢʦʣʴʢʫ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʢʦʨ-

ʨʝʣʷʪʦʨʘ ʩ ʧʦʤʝʭʘʤʠ ʨʘʩʧʦʟʥʘʝʪʩʷ ʢʘʢ ʦʪʨʘʞʝʥʥʳʡ 

ʩʠʛʥʘʣ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʰʠʙʢʘ ʠʟ-

ʤʝʨʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʫʚʝʣʠʯʠʪʴ ʧʦʨʦ-

ʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʚʣʠʷʥʠʝ ʘʜʜʠʪʠʚʥʦʛʦ ʰʫʤʘ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʯʘʩʪʦʪʘ ʣʦʞʥʳʭ ʦʙ-

ʥʘʨʫʞʝʥʠʡ ʫʤʝʥʴʰʘʝʪʩʷ, ʭʦʪʷ ʯʘʩʪʦʪʘ ʥʝʫʜʘʯʥʳʭ 

ʦʙʥʘʨʫʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ. 
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ʈʠʩʫʥʦʢ 9 ï ʅʝʫʜʘʯʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ 

 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʉʐʇ ʨʘʜʘʨʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 10 ʠ 11. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʪʦʨʠʯʥʳʡ ʢʘʥʘʣ ʩʚʷʟʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʨʝʥʜʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʠʩʢʦʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʘʥʘʣʦʛʠʯʥʘ ʨʘʥʝʝ ʨʘʩʩʤʦʪ-

ʨʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʦʩʢʦʣʴʢʫ 

ʨʘʩʩʪʦʷʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʩʠʛ-

ʥʘʣʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ ʦʪ ʦʙʳʯʥʦʛʦ ʉʐʇ-

ʨʘʜʘʨʘ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣʘ ʠ ʰʫʤʘ ʤʦʞʥʦ ʧʦʚʳ-

ʩʠʪʴ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʪʩʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝ-

ʥʠʡ ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ ʜʘʞʝ ʝʩʣʠ ʧʦʨʦʛʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʠʪʴ ʤʝʥʴʰʝ. 

 
ʈʠʩʫʥʦʢ 10 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

 

ɹʣʘʛʦʜʘʨʷ ʧʝʨʝʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʢʘʥʘʣʝ ʩʚʷʟʠ, ʪʘʢʦʡ ʢʘʢ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʘ-

ʤʦʛʦ ʮʝʣʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʩʢʦʨʦʩʪʠ ʠ ʪ. ʜ. ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʪʦʯʥʳʝ 

ʟʘʤʝʨʳ ʠ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʞʜʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 11 ï ʅʝʫʜʘʯʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ 

 

ʄʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʥʥʳʭ ʜʘʥʥʳʭ. 

ʅʘ ʨʠʩʫʥʢʝ 12 ʧʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʰʠʙʦʢ ʧʦ ʙʠʪʘʤ (BER) ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ BER ï ʯʠʩʣʦ ʦʰʠʙʦʢ, ʜʝʣʝʥʥʦʝ 

ʥʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʥʥʳʭ ʙʠʪʦʚ ʟʘ ʠʩʩʣʝʜʫ-

ʝʤʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. 

 
ʈʠʩʫʥʦʢ 12 ï ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʘ ʧʝʨʝʜʘʯʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

 

çɺʧʝʨʝʜè ʦʪʦʙʨʘʞʘʝʪ ʧʦʢʘʟʘʪʝʣʴ BER ʧʨʠ ʧʝ-

ʨʝʜʘʯʝ ʜʘʥʥʳʭ ʦʪ ʩʣʝʜʫʶʱʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ ʢ ʮʝʣʝʚʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ, çʅʘʟʘʜè 

ï ʥʘʦʙʦʨʦʪ. ʅʝ ʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʝʜʘʯʠ ʘʙʩʦ-

ʣʶʪʥʦ ʩʭʦʞʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʵʪʦʪ ʧʦ-

ʢʘʟʘʪʝʣʴ ʟʘʤʝʪʥʦ ʫʭʫʜʰʘʝʪʩʷ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʤʦʱ-

ʥʦʩʪʠ ʧʨʠʝʤʘ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʚ 70 ʤ, 

ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʜʘʥʥʦʤ ʢʦʤʧʦ-

ʥʝʥʪʝ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʨʘ-

ʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʧʨʠʥʮʠʧ ʨʝʘʣʠʟʘʮʠʠ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʈʃʉ, 

ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʘ-

ʙʦʪʳ ʀʊʉ ʠ ʩʬʦʨʤʠʨʦʚʘʥ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ. ʇʨʦ-

ʠʟʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʈʃʉ ʠ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 
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ANALYSIS  OF THE SEMIOTICS  OF THE LANGUAGE  ENVIRONMENT  AND ITS APPLICATION  

IN MODELING  OF INFORMATION  SYSTEMS 

 

ɸʥʥʦʪʘʮʠʷ  
ɺ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ, ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʙʨʘʟʦʚ ʠ ʵʣʝʤʝʥʪʦʚ, ʢʦ-

ʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʠʟʫʘʣʴʥʦʡ ʩʝʤʠʦʪʠʢʠ ʚ ʚʦʧʨʦʩʘʭ ʷʟʳʢʦʚʦʡ ʨʝʧʨʝ-

ʟʝʥʪʘʮʠʠ ʧʦʥʷʪʠʡʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʀʉ ʠ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʦʛʘ, ʨʝʘʣʠʟʫʝʤʳʭ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ. ɺ ʩʪʘʪʴʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʝʩʪʘʥʜʘʨʪʥʳʡ 

ʧʦʜʭʦʜ ʢ ʧʦʥʠʤʘʥʠʶ ʠ ʦʙʦʟʥʘʯʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʠ ʩʠʤʚʦʣʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʦʩʦʟʥʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʪʢʨʦʶʪ ʥʦʚʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʚ ʩʬʝʨʝ ʚʠʟʫʘʣʴʥʦʡ ʩʝʤʠʦʪʠʢʠ.  

Abstract 

In the case of developing a new language environment, new images and elements will  need to be created, 

which, in turn, will  become the basis for the study of visual semiotics in the issues of language representation of 

conceptual categories in relation to the developed IP and their representation as a graphical analog, implemented 

for the security of systems. The article demonstrates a non-standard approach to understanding and designating 

elements and symbols that will  later become available to the user's awareness and open a new scientific interest 

in the field of visual semiotics. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʟʫʘʣʴʥʘʷ ʩʝʤʠʦʪʠʢʘ, ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʩ, ʩʠʤʚʦʣʳ, ʢʘ-

ʪʝʛʦʨʠʠ, ʘʥʘʣʠʟ, ʷʟʳʢʦʚʘʷ ʩʨʝʜʘ, ʦʙʨʘʟʳ.  

Keywords: visual semiotics, graphical representation, specific is, symbols, categories, analysis, language 

environment, images. 

 
ʉʝʤʠʦʪʠʢʘ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʳʭ ʪʝʦʨʠʡ, 

ʠʟʫʯʘʶʱʘʷ ʩʚʦʡʩʪʚʘ ʟʥʘʢʦʚ. ʊʝʨʤʠʥ çʟʥʘʢè ʧʦʥʠ-
ʤʘʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʢʘʢ ʥʝʢʠʡ ʦʙʲʝʢʪ, ʢʦʪʦ-
ʨʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʩʚʦʝʥʦ ʥʝʢʦ-
ʪʦʨʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʙʳʪʴ 
ʢʦʥʢʨʝʪʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʧʨʝʜʤʝʪʦʤ ʠʣʠ ʘʙʩʪʨʘʢʪ-
ʥʳʤ ʧʦʥʷʪʠʝʤ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝ-
ʣʝʤ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʟʣʠʯʥʳʭ 
ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʮʝʩʩʘʭ ʭʨʘʥʝ-
ʥʠʷ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫ-
ʝʪʩʷ ʩʝʤʠʦʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʥʘʢʦʚʳʭ 
ʩʠʩʪʝʤ ʩʝʤʠʦʪʠʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘ-
ʯʝʥʠʝ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ-
ʢʣʘʜʥʳʭ ʨʘʟʨʘʙʦʪʦʢ: ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʷʟʳ-
ʢʦʚ ʠ ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ.  
ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʜʦʙʥʦ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʚ ʚʠʜʝ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ 
ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦ-
ʚʘʥʠʷ. ʇʦʨʦʶ ʜʣʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝ-
ʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʷʟʳʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʠʩʘʪʴ ʢʣʘʩʩ 
ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʪʫʘʮʠʠ. ʉʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ ʥʘ 
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ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ: ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ, ʧʝʨʝʚʦʜ ʩ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʥʘ ʬʦʨʤʘʣʴʥʳʡ ʷʟʳʢ, ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʦʡ ʠʥʜʝʢʩʠʨʦʚʘʥʠʝ ʠ ʨʝʬʝʨʠʨʦʚʘʥʠʝ ʠ ʪ.ʧ.  
ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʣʠʥʛʚʠʩʪʠ-

ʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʝʤʠʦʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 
ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʣʫʯʘʝʪ ʚʩʸ 
ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ.  
ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʢ ʢʣʘʩʩʫ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʠʝ ʩʧʦ-
ʩʦʙʳ ʦʪʦʙʨʘʞʝʥʠʷ ʠʪʦʛʦʚ ʘʥʘʣʠʟʘ ʩʝʤʠʦʪʠʢʠ, ʢʘʢ 
ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ, ʩʭʝʤʳ, ʯʝʨʪʝʞʠ, ʢʘʨʪʳ (ʚʢʣʶ-
ʯʘʷ 3D- ʠ 4D-ʢʘʨʪʳ), ʢʘʨʪʠʥʢʠ ʠ ʬʦʪʦ, ʟʘ ʠʩʢʣʶʯʝ-
ʥʠʝʤ ʚʣʦʞʝʥʥʦʛʦ ʚ ʥʠʭ ʚʝʨʙʘʣʴʥʦʛʦ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ, ʜʨʝʚʦʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʚʦʟ-
ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʨʝʜʩʪʚʘʤ ʘʢʪʠʚʠʟʘʮʠʠ ʠʥʪʫʠʮʠʠ 
ʩʧʝʮʠʘʣʴʥʦ ʦʙʫʯʝʥʥʳʭ ʣʶʜʝʡ, ʛʨʘʬʠʢʠ ɻʘʥʪʘ, ʠ ʦʙ-
ʨʘʟʦʚʘʚʰʠʝʩʷ ʥʘ ʙʘʟʝ ʛʨʘʬʠʯʝʩʢʠʭ ʦʪʦʙʨʘʞʝʥʠʡ 
ʜʦʢʪʨʠʥ: ʜʦʢʪʨʠʥʘ ʛʨʘʬʦʚ, ʜʦʢʪʨʠʥʘ ʩʝʪʝʚʦʛʦ ʧʣʘ-
ʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʚʩʝ, ʯʪʦ ʨʘʟʨʝʰʘʝʪ 
ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 
ʩʠʩʪʝʤʘʭ, ʠ ʫʧʨʦʩʪʠʪʴ ʠʭ ʘʥʘʣʠʟ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʦ-
ʪʦʨʳʡ ʚʳʥʦʩʠʪ ʟʘʢʣʶʯʝʥʠʝ.  
ɺʝʨʙʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʜʦʢʫʤʝʥʪʦʚ - ʤʦʥʦ-

ʣʠʥʝʡʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʢʦʥʢʘʪʝʥʘʮʠʠ ʣʠʪʝʨ, ʜʝʪʝʨ-
ʤʠʥʠʨʦʚʘʥʥʳʭ ʧʦ ʩʦʙʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʠ ʦʯʝʨʪʘ-
ʥʠʷʤ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʝ ʯʘʩʪʠ 
ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠʥʩʪʨʫʢʮʠʡ, ʨʘʟʜʝʣʦʚ, ʛʣʘʚ ʠ ʧʘʨʘ-
ʛʨʘʬʦʚ, ʧʦʜʨʠʩʫʥʦʯʥʳʭ ʧʦʜʧʠʩʝʡ, ʪʘʢʞʝ ʪʝʢʩʪ ʥʘ 
ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʥʘ ʜʠʘʛʨʘʤʤʘʭ, ʢʘʨʪʘʭ, ʩʭʝʤʘʭ, 
ʨʠʩʫʥʢʘʭ ʠ ʛʨʘʬʠʢʘʭ, ʚ ʷʯʝʡʢʘʭ ʪʘʙʣʠʮ.  
ɺ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʠ ʩʚʝʞʝʡ ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ, 

ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʦʚ (ʵʣʝʤʝʥʪʦʚ), ʢʦʪʦʨʳʝ 
ʚ ʩʦʙʩʪʚʝʥʥʫʶ ʦʯʝʨʝʜʴ ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʩʦ-
ʟʥʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʦ ʝʩʪʴ ʦʪʥʦʰʝʥʠʝ ʩʠʤʚʦʣʦʚ 
ʢ ʦʙʦʟʥʘʯʘʝʤʦʤʫ ʥʘʜʣʝʞʠʪ ʙʳʪʴ ʚʝʨʙʘʣʴʥʳʤ ʠ ʠʥ-
ʩʪʠʥʢʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʝʤʫ, ʘ ʩʘʤʠ ʩʦʩʪʘʚʣʷʶʱʠʝ 
ʦʙʷʟʘʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʘʯʝʩʪʚʘ ʢʨʘʪʢʦʩʪʠ, ʪʦʯ-
ʥʦʩʪʠ ʠ ʦʙʷʟʘʥʳ ʙʳʪʴ ʣʠʰʝʥʳ ʪʝʭ ʢʘʯʝʩʪʚ, ʢʦʪʦʨʳʝ 
ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʚʦʝʦʙʨʘʟʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʀʉ.  
ʇʦʜ ʩʚʦʝʦʙʨʘʟʥʳʤʠ (ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ) ʀʉ, ʚ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʦʥʠʤʘʶʪʩʷ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝ-
ʤʳʝ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʪ 
ʥʘʣʠʯʠʷ ʷʟʳʢʦʚʦʡ ʩʨʝʜʳ, ʧʦʟʚʦʣʷʶʱʘʷ ʛʨʘʤʦʪʥʦ ʠ 
ʧʦʥʷʪʥʦ ʩʦʟʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢ-
ʪʦʚ. ʂ ʧʨʠʤʝʨʫ, ʚ ʩʠʩʪʝʤʝ ʩ ʠʟʥʘʯʘʣʴʥʳʤ ʦʧʨʝʜʝʣʝ-
ʥʠʝʤ ʪʠʧʘ ʜʘʥʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʙʲʝʢʪʫ ʠ ʜʘʣʴ-
ʥʝʡʰʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʫʙʲʝʢʪʘ ʩ ʩʠʩʪʝʤʦʡ.  
ɺʠʟʫʘʣʴʥʘʷ ʩʝʤʠʦʪʠʢʘ ʢʘʢ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝ-
ʩʪʦ. ʀ ʯʝʤ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʨʷʜʫ ʛʫʤʘ-
ʥʠʪʘʨʥʳʭ ʥʘʫʢ ʦʥʘ ʟʘʥʠʤʘʝʪ, ʪʝʤ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʚʠʟʫʘʣʴʥʳʝ 
(çʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝè) ʬʦʨʤʳ.  
ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʠʟʫʘʣʴʥʘʷ ʩʝʤʠʦʪʠʢʘ ʤʦʞʝʪ 

ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ ʯʘʩʪʴ ʩʝʤʠʦʪʠʢʠ ʚ ʮʝʣʦʤ, ʪʦ ʝʩʪʴ ʚ 
ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙʨʘʟʥʦʛʦ (ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ) ʦʪʜʝʣʘ 
(ʩʫʙʜʦʤʝʥʘ) ʥʘʫʢʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʩʝʤʠʦʪʠʢʘè. 
ʅʘʧʨʠʤʝʨ, ʧʦʥʠʤʘʝʤʘʷ ʚʠʟʫʘʣʴʥʘʷ ʩʝʤʠʦʪʠʢʘ ʥʘʮʝ-
ʣʝʥʘ ʥʘ ʪʝ ʞʝ ʟʘʜʘʯʠ, ʯʪʦ ʠ ʩʝʤʠʦʪʠʢʘ ʚʦʦʙʱʝ, ʢʦ-
ʪʦʨʘʷ ʨʝʰʘʝʪ ʠʭ ʥʘ ʩʚʦʸʤ çʣʦʢʘʣʴʥʦʤè ʤʘʪʝʨʠʘʣʝ 
ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʤʝʥʸʥʥʳʭ ʢ ʜʘʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʦʙ-
ʱʝʩʝʤʠʦʪʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ. ʕʪʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ 
ʜʠʩʮʠʧʣʠʥʘ ʠ, ʟʥʘʯʠʪ, ʧʦ ʧʨʝʚʦʩʭʦʜʩʪʚʫ ʦʙʣʘʩʪʴ ʩʝ-
ʤʠʦʪʠʯʝʩʢʠʭ ʘʙʩʪʨʘʢʮʠʡ, ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ ʠ ʬʦʨʤʫ-
ʣʠʨʦʚʘʥʠʷ ʥʝʢʠʭ ʩʦʚʦʢʫʧʥʳʭ ʚʠʟʫʘʣʴʥʦ-ʩʝʤʠʦʪʠ-

ʯʝʩʢʠʭ çʟʘʢʦʥʦʚè, çʧʨʠʥʮʠʧʦʚè ʠ çʧʨʘʚʠʣè. ɼʦʤʠ-
ʥʠʨʫʶʱʘʷ ʵʧʠʩʪʘʪʠʯʝʩʢʘʷ ʠʥʪʝʥʮʠʷ ʧʨʝʜʩʪʘʝʪ 
ʟʜʝʩʴ ʜʝʜʫʢʪʠʚʥʦʡ, ʪʦ ʝʩʪʴ ʜʦʧʫʩʢʘʶʱʝʡ ʧʝʨʝʭʦʜ 
ʦʪ ʧʨʘʚʠʣ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ çʦʙʱʝʡè (ʠʣʠ çʙʦʣʴ-
ʰʦʡè) ʩʝʤʠʦʪʠʢʦʡ, ʢ ʧʨʘʚʠʣʘʤ ʚʠʟʫʘʣʴʥʦʡ ʩʝʤʠʦ-
ʪʠʢʠ ʢʘʢ çʨʝʛʠʦʥʘʣʴʥʦʡè ʜʠʩʮʠʧʣʠʥʳ, ʧʨʦʱʝ ʛʦ-
ʚʦʨʷ, ʚʳʨʘʙʦʪʢʫ ʧʨʘʚʠʣ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 
ʥʝʢʦʝʛʦ ʩʦʚʤʝʩʪʥʦʛʦ ʩʝʤʠʦʪʠʯʝʩʢʦʛʦ ʟʘʢʦʥʘ ʢ ʯʘʩʪ-
ʥʦʤʫ ʚʠʟʫʘʣʴʥʦʤʫ çʩʣʫʯʘʶè. ʇʦʜʦʙʥʳʡ ʨʘʢʫʨʩ 
ʜʘʸʪ ʰʘʥʩ ʨʘʩʧʦʣʦʞʠʪʴ ʚʠʟʫʘʣʠʩʪʠʢʫ ʚ ʢʦʦʨʜʠʥʘ-
ʪʘʭ ʫʞʝ ʜʦʚʦʣʴʥʦ çʨʝʩʧʝʢʪʘʙʝʣʴʥʦʡè ʚʝʪʚʠ ʛʫʤʘʥʠ-
ʪʘʨʥʦʛʦ ʟʥʘʥʠʷ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʟʘʜʘʯʫ ʝ yʥʘʫʯʥʦʡ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʨʘʟʨʝʰʘʝʪ ʚ ʥʝʢʦʡ ʩʪʝʧʝʥʠ ʢʚʘʣʠ-
ʬʠʮʠʨʦʚʘʪʴ ʧʨʠʝʤʣʝʤʳʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ. ɻʣʘʚʥʘʷ 
ʧʨʦʙʣʝʤʘ ʟʜʝʩʴ ï ʵʪʦ ʧʨʦʙʣʝʤʘ ʥʘʣʠʯʠʷ çʦʙʱʝʡè 
ʩʝʤʠʦʪʠʢʠ ʢʘʢ ʪʘʢʦʚʦʡ, ʠʙʦ ʵʪʦ ʝ yʥʘʣʠʯʠʝ ʩʢʦʨʝʝ 
ʧʦʩʪʫʣʠʨʦʚʘʥʦ, ʯʝʤ ʙʝʟʫʩʣʦʚʥʦ.  
ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʝʨʤʠʥ çʚʠʟʫʘʣʴʥʘʷ ʩʝʤʠʦ-

ʪʠʢʘè ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦ-
ʚʦʣʴʥʦ ʩʣʘʙʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯ-
ʥʳʭ (ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʳʭ) ʠʟʫʯʝʥʠʡ ʚʠʟʫʘʣʴʥʦʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ 
ʨʘʟʜʝʣʦʚ ʚʩʝʚʦʟʤʦʞʥʳʭ ʦʙʣʘʩʪʝʡ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ 
ʨʘʟʜʝʣʳ çʧʨʦʯʠʪʳʚʘʶʪʩʷè ï ʠ ʩʫʙʲʝʢʪʘʤʠ ʢʫʣʴ-
ʪʫʨʳ, ʠ ʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ï ʚ ʢʘʯʝʩʪʚʝ ʠʟʚʝʱʝ-
ʥʠʡ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʣʠʨʫʶʪ ʧʨʘʛʤʘʪʠʯʝʩʢʠʝ, ʠʜʝʡ-
ʥʳʝ ʠʣʠ ʞʝ ʵʢʟʠʩʪʝʥʮʠʘʣʴʥʳʝ ʩʤʳʩʣʳ, ʧʦʩʪʦʣʴʢʫ 
ʣʶʙʦʡ ʢʦʛʥʠʪʠʚʥʳʡ ʘʢʪ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʦʜʦʙ-
ʥʳʡ ʩʝʢʪʦʨ, ʦʢʘʟʳʚʘʝʪʩʷ ʩʝʤʠʦʪʠʯʝʩʢʠʤ. ʇʨʝʦʙʣʘ-
ʜʘʶʱʝʡ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʦʣʝ 
ʠʥʪʝʥʮʠʝʡ ʩʯʠʪʘʝʪʩʷ ʠʥʜʫʢʪʠʚʥʘʷ, ʢʦʪʦʨʘʷ ʜʦʧʫʩ-
ʢʘʝʪ ʚʦʩʭʦʜʷʱʝʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʦʪ ʩʝʤʠʦʪʠʯʝʩʢʦʛʦ 
ʘʥʘʣʠʟʘ ʚʠʟʫʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ʠ ʢʦʤʧʣʝʢʩʦʚ ʚ ʨʘʤ-
ʢʘʭ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ ʢ ʚʝʨʦʷʪʥʦʤʫ ʦʙʦʙʱʝʥʠʶ 
ʠʪʦʛʦʚ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʫʨʦʚʥʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʚʠ-
ʟʫʘʣʴʥʦʩʝʤʠʦʪʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ. ʂʣʶʯʝʚʘʷ ʧʨʦ-
ʙʣʝʤʘ ʟʜʝʩʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ (ʨʝ-
ʘʣʴʥʘʷ) ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-
ʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦʢʘ ʯʪʦ ʦʩʪʘʸʪʩʷ ʚʝʣʠʢʦʡ, ʥʦ 
ʜʘʣʸʢʦʡ ʮʝʣʴʶ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʨʤʠʥʦʤ çʚʠʟʫʘʣʴʥʘʷ ʩʝʤʠʦ-

ʪʠʢʘè ʤʦʞʥʦ ʠʤʝʥʦʚʘʪʴ ʧʦʣʠʜʠʩʮʠʧʣʠʥʘʨʥʦʝ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʤʝʪʥʦ ʬʦʨʤʠ-
ʨʫʝʪʩʷ ʥʘʫʯʥʳʤ ʠʥʪʝʨʝʩʦʤ ʢ ʚʠʟʫʘʣʴʥʳʤ ʩʧʦʩʦʙʘʤ 
ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʚ ʨʘʟʣʠʯʥʳʭ çʦʧ-
ʪʠʯʝʩʢʠè ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʬʦʨʤʘʭ ʢʫʣʴʪʫʨʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ.  

 ʆʙʨʘʟ ʬʦʨʤʳ ï ʵʪʦ ʟʚʫʢʦʚʦʡ ʠʣʠ ʛʨʘʬʠʯʝʩʢʠʡ 
ʩʠʤʚʦʣ. ʇʦʜʯʝʨʢʥʝʤ, ʦʙʨʘʟʳ ʬʦʨʤʳ ʥʝ ʤʦʛʫʪ ʷʚ-
ʣʷʪʴʩʷ ʟʥʘʢʘʤʠ ʩʘʤʠ ʧʦ ʩʝʙʝ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʯʝʨ-
ʪʘʥʠʝʤ ʠʣʠ ʟʚʫʯʘʥʠʝʤ, ʥʝ ʤʦʛʫʪ ʦʣʠʮʝʪʚʦʨʷʪʴ ʚʝʩʴ 
ʧʩʠʭʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʩʦʟʥʘʥʠʠ. 
ʕʪʦ ʣʠʰʴ ʩʠʤʚʦʣʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʟʘʧʫʩʪʠʪʴ ʚ 
ʩʦʟʥʘʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʫʙʲʝʢʪʘ ʤʝʭʘʥʠʟʤʳ ʬʦʨ-
ʤʠʨʦʚʘʥʠʷ ʧʦʭʦʞʠʭ ʩʠʤʚʦʣʦʚ, ʪʦ ʝʩʪʴ ʘʩʩʦʮʠʘʮʠʠ 
ʫʩʣʳʰʘʥʥʦʛʦ ʠʣʠ ʫʚʠʜʝʥʥʦʛʦ ʩʠʤʚʦʣʘ ʩ ʦʙʨʘʟʦʤ 
ʷʟʳʢʦʚʦʡ ʬʦʨʤʳ. ʕʪʦ ʠ ʷʚʣʷʝʪʩʷ ʚʦʩʩʦʟʜʘʥʠʝʤ ʘʩ-
ʩʦʮʠʠʨʫʝʤʳʭ ʩ ʥʠʤ ʦʙʨʘʟʦʤ. ɿʜʝʩʴ ʭʦʯʝʪʩʷ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʪʘʢʞʝ ʦʙʨʘʟʳ ʬʦʨʤʳ ̫ ʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʝʜʠʥʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʝʨʠ-
ʨʫʶʪ ʩʝʤʠʦʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟʣʠʯ-
ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʪʘʢʠʤʠ, ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-
ʥʦʩʪʴ, ʩʚʷʟʘʥʥʦʩʪʴ, ʠʝʨʘʨʭʠʯʥʦʩʪʴ ʠ ʪ.ʜ., ʚ ʢʦʪʦʨʳʭ 
ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʚʷʟʠ ʠ ʦʪʥʦʰʝʥʠʷ 
ʤʝʞʜʫ ʵʪʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʝʜʠʥʠʮʘʤʠ. ɺ ʨʝ-
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ʟʫʣʴʪʘʪʝ ʵʪʦʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʤʠʦ-
ʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʦʩʠʪʴ ʠ ʩʦ-
ʟʜʘʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʘʣʴ-
ʥʦʡ ʩʠʩʪʝʤʳ: ʧʨʘʚʠʣʘ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ, ʦʛʨʘʥʠʯʝʥʠʷ, 
ʩʪʨʘʪʝʛʠʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʠ ʜʨʫʛʠʭ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 
ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʀʉ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ. ʉʦʛʣʘʩʥʦ ʨʘʙʦʪʝ ʆʩʠʧʦʚʘ ɻ.ʉ. ñʆʪ ʩʠʪʫʘʮʠʦʥ-
ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢ ʧʨʠʢʣʘʜʥʦʡ ʩʝʤʠʦʪʠʢʝ. ʅʦʚʦʩʪʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘò, ʠʟʚʝʩʪʥʦ ʧʨʦ ʪʝʩʥʫʶ 
ʚʟʘʠʤʦʩʚʷʟʴ ʩʠʩʪʝʤ ʩʝʤʠʦʪʠʢʠ ʠ ʩʠʪʫʘʮʠʦʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʟʥʘʥʠʷ ʠ ʟʘʢʦʥʳ ʫʧʨʘʚʣʝʥʠʷ 
ʩʣʦʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ, ʠ ʦʥʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʝʤʘʪʠ-
ʯʝʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʭ 
ʦʧʠʩʘʥʠʡ.  
ɺʩʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʛʦ, ʯʪʦ ʧʨʦʩʪʳʝ ʩʠʤʚʦʣʳ 

ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʦʢʨʫʞʘʶʱʠʤʠ ʥʘʩ 
ʩʫʙʲʝʢʪʘʤʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʥʘʰʝ ʤʳʰʣʝʥʠʝ ʩ ʮʝ-
ʣʴʶ (ʧʨʘʚʠʣʴʥʦʡ) ʦʨʠʝʥʪʘʮʠʠ ʚ ʩʨʝʜʝ. ʅʘʰʝ ʧʦʚʝ-
ʜʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ ʥʘ ʧʦʜʦʙʥʳʝ ʩʠʤʚʦʣʠʯʝ-
ʩʢʠʝ ʩʪʠʤʫʣʳ, ʧʦʣʫʯʠʚʰʝʝ ʠʣʠ ʥʝ ʧʦʣʫʯʠʚʰʝʝ 
ʦʜʦʙʨʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʦʢʨʫʞʘʶʱʠʭ, ʩʪʘʥʦʚʠʪʩʷ ʟʘ-
ʣʦʛʦʤ ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʪ-
ʥʦʩʠʪʝʣʴʥʦ ʥʘʩ ʩʠʤʚʦʣʳ ʧʨʠʦʙʨʝʪʘʶʪ ʮʝʥʥʦʩʪʴ. 
ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʚʷʟʳʚʘʪʴ ʚ ʩʦʟʥʘʥʠʠ ʦʧʨʝʜʝ-
ʣʝʥʥʦʝ ʧʦʥʷʪʠʝ (ʤʝʥʪʘʣʴʥʳʡ ʠʣʠ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ 
ʩʦʜʝʨʞʘʥʠʷ) ʩ ʜʘʥʥʳʤʠ ʩʠʤʚʦʣʘʤʠ. ʇʦʵʪʦʤʫ ʨʘʟ-
ʣʠʯʥʳʝ ʬʦʨʤʳ, ʮʚʝʪʘ, ʪʝʨʤʠʥʳ, ʠʭ ʩʦʯʝʪʘʥʠʝ ʧʨʠ-
ʦʙʨʝʪʘʶʪ ʜʣʷ ʥʘʩ ʟʥʘʯʝʥʠʝ, ʛʨʫʙʦ ʛʦʚʦʨʷ, ʦʥʠ ʪʝ-
ʧʝʨʴ ʩʧʦʩʦʙʥʳ ʙʳʪʴ ʜʣʷ ʥʘʩ ʷʟʳʢʦʚʳʤʠ ʟʥʘʢʘʤʠ.  
ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʥʘʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʫʩʣʦʞʥʷʶʪʩʷ, ʟʥʘʥʠʡ 
ʦ ʩʠʤʚʦʣʘʭ ʠ ʠʭ ʟʥʘʢʦʚʦʡ ʮʝʥʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʩʝ ʙʦʣʝʝ ʨʘʟʚʝʪʚʣʷʶʱʝʡʩʷ ʩʭʝʤʳ 
ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ. ʅʘʢʘʧʣʠʚʘʶ-
ʱʠʡʩʷ ʦʧʳʪ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʚʘ-
ʶʱʝʡʩʷ, ʢ ʧʨʠʤʝʨʫ, ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ 
ʥʘʤ ʤʳʩʣʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʪʳʤʠ ʦʙʨʘʟʘʤʠ ʩʦʜʝʨ-
ʞʘʥʠʷ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʮʝʣʴʥʳʝ ʢʘ-
ʪʝʛʦʨʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʢʘʪʝʛʦʨʠʠ ʢʘʢ ʢʦʥʬʠʛʫ-
ʨʘʮʠʠ ʧʦʥʷʪʠʡ ʧʦʤʦʛʘʶʪ ʥʘʤ ʛʣʫʙʞʝ ʦʩʤʳʩʣʠʪʴ 
ʯʫʚʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʢʘʯʝʩʪʚʝʥʥʦʩʪʠ.  
ʏʘʩʪʦʪʥʦʩʪʴ ʢʦʥʪʝʢʩʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʶʪ 

ʪʝ ʠʣʠ ʠʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʟʥʘʥʠʝ 
ʠʥʜʠʚʠʜʘ ʦ ʩʦʯʝʪʘʝʤʦʩʪʠ ʚʩʝʭ ̫ ʟʳʢʦʚʳʭ ʟʥʘʢʦʚ, ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʢʘʪʝʛʦʨʠʨʦʚʘʥʥʳʤ 
ʟʥʘʥʠʷʤ. ɺʩʝ ʵʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʠʙʦʣʝʝ ʚʳʟʳʚʘʶ-
ʱʠʝ ʫ ʥʘʩ ʠʥʪʝʨʝʩ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʝʜʫ-
ʶʱʝʝ ʟʚʝʥʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʅʘʙʦʨ 
ʜʘʥʥʳʭ ʣʠʥʝʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʦʪʜʝʣʴʥʳʤ ʟʘʚʝʨ-
ʰʝʥʥʳʤ ʩʤʳʩʣʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ.  
ʊʝʤ ʩʘʤʳʤ, ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ, ʢʘʢ ʮʝʣʫʶ ʢʘʪʝ-

ʛʦʨʠʶ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʫʙʲʝʢʪʫ. ʀʤʝʥʥʦ ʢʘ-
ʪʝʛʦʨʠʨʦʚʘʥʥʳʝ ʟʥʘʥʠʷ ʦ ʩʧʦʩʦʙʘʭ ʠ ʚʘʨʠʘʥʪʘʭ ʠʟ-
ʤʝʥʷʝʤʦʩʪʠ, ʠ ʩʦʯʝʪʘʝʤʦʩʪʠ ʝʛʦ ʝʜʠʥʠʮ ʧʦʟʚʦʣʷʶʪ 
ʧʦʣʫʯʠʪʴ ʣʠʥʝʡʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 
ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʟʘʚʝʨʰʝʥʥʦʛʦ 
ʩʤʳʩʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝ-
ʣʝʥʥʳʡ ʩʫʙʲʝʢʪ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʚʳʩʢʘʟʳʚʘʥʠʝ ʦʙʲ-
ʝʢʪʘ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 
ʦʙʲʝʜʠʥʷʝʪ ʥʝʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢ ʣʠʥʝʡʥʦʤʫ 
ʥʘʙʦʨʫ ʜʘʥʥʳʭ.  

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʩʝʤʠʦʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʟʳʢʦʚʦʡ 
ʩʨʝʜʳ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʪʢʨʳʪʴ ʥʦʚʫʶ ʦʙʣʘʩʪʴ ʠʩʩʣʝ-
ʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʚ ʚʦʧʨʦʩʘʭ ʬʫʥʢʮʠʦʥʠʨʦ-
ʚʘʥʠʷ ̫ ʟʳʢʦʚʳʭ ʨʝʧʨʝʟʝʥʪʘʮʠʡ ʧʦʥʷʪʠʡʥʳʭ ʢʘʪʝʛʦ-
ʨʠʡ.  
ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʟ-ʟʘ ʚʦʟʨʘʩʪʘʥʠʷ ʘʢʪʫ-

ʘʣʴʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ 
ʤʥʦʛʠʭ ʩʬʝʨʘʭ, ʧʦʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 
ʩʧʦʩʦʙʥʳ ʫʧʨʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʝʡ, ʚʳʨʘʞʝʥʥʳʝ 
ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʦʤ ʟʥʘʢʦʤ ʠ ʦʙʲʝʜʠʥʷʶʱʠʝ ʚ ʩʝʙʝ 
ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ. ʀ ʟʜʝʩʴ ʠʜʝʪ ʨʝʯʴ ʥʝ ʧʨʦ-
ʩʪʦ ʦʙ ʦʪʢʘʟʝ ʦʪ ʜʦʛʤ ʩʪʨʫʢʪʫʨʘʣʠʟʤʘ, ʚ ʢʦʪʦʨʦʤ 
ʛʨʘʤʤʘʪʠʢʘ ʝʩʪʴ ʟʘʩʪʳʚʰʠʡ ʠʥʚʝʥʪʘʨʴ ʬʦʨʤ, ʘ ʦ 
ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʱʝʤʩʷ ʧʦʜʭʦʜʝ ʢ ʨʘʩʩʤʦʪʨʝ-
ʥʠ ʁʢʦʛʥʠʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥ-
ʩʪʨʫʢʮʠʡ, ʛʜʝ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʷʟʳʢʦʚʘʷ ʣʠʯ-
ʥʦʩʪʴ ʠ ʝʝ ʨʝʯʝʪʚʦʨʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʦʤ ʬʦʨ-
ʤʠʨʦʚʘʥʠʝ ʣʠʥʝʡʥʦʛʦ ʥʘʙʦʨʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ 
ʫʨʦʚʥʝ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʠ ʦʪʢʨʳ-
ʚʘʝʪ ʥʦʚʫʶ ʦʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʝʩʘ ʚ 
ʚʦʧʨʦʩʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʥʷʪʠʡʥʳʭ ʢʘʪʝʛʦ-
ʨʠʡ.  
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UNMANNED  AERIAL  VEHICLES  IN MINING  ENVIRONMENTS  FOR SURVEYING OPERATIONS 

 

ɸʥʥʦʪʘʮʠʷ 
ʕʢʩʧʣʫʘʪʘʮʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʧʨʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʲʸʤʢʝ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʷʜʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʨʦʙʣʝʤ, ʦʙʫ-

ʩʣʦʚʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ ʚʦʧʨʦʩʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʫʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʚʣʠʷʶʱʠʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɹʇʃɸ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʜʣʷ ʤʘʨʢ-

ʰʝʡʜʝʨʩʢʦʡ ʩʲʝʤʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

Abstract 

The use of unmanned aerial vehicles (UAVs) in the course of surveying on the territory of mining enterprises 

may be accompanied by a number of operational problems due to climatic conditions, limited characteristics of 

existing devices and some other issues, in particular, legislative regulation. In this paper it is proposed to solve 

the tasks that affect the use of UAV as a means for surveying in the territory of mining enterprises. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʤʘʨʢʰʝʡʜʝʨʩʢʘʷ ʩʲʝʤʢʘ, ʛʦʨʥʘʷ ʜʦʙʳʯʘ, ʙʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘ-

ʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ. 

Key words: geological assessment, surveying, mining, unmanned aerial vehicle. 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʦʟʥʠʢʣʦ 

ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʠ ʩʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʟʚʝʥʴʝʚ ʛʦʨ-

ʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʛʦʨʥʦʛʝʦʣʦʛʠʯʝ-

ʩʢʦʛʦ, ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ. ʇʝʨʚʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʢʨʫʧʥʳʭ ʛʦʨʥʦʜʦ-

ʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʥʝʜ-

ʨʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʪʨʝʙʫʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʳʭ ʥʘʯʘʣʴʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʦʩ-

ʥʦʚʘʥʥʳʭ ʥʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʩʘʤʠʭ ʧʨʦʛʨʘʤʤ ʠ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʨʘʙʦʪʥʠʢʦʚ [1]. ɺʪʦʨʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʛʦʨʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʷʚʣʷʷʩʴ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘ-

ʩʪʷʭ ʛʦʨʥʦʛʦ ʜʝʣʘ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʬʝʨʝ ʤʘʨʢʰʝʡʜʝʨ-

ʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘ-

ʪʳʚʘʶʪʩʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʰʠ-

ʨʦʢʠʡ ʢʨʫʛ ʣʶʜʝʡ ʠ ʥʝ ʪʨʝʙʫʶʪ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ [2].  

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʧʦʣʝʟʥʳʭ ʠʩ-

ʢʦʧʘʝʤʳʭ, ʧʦʤʠʤʦ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʠ 

ʦʙʦʛʘʱʝʥʠʷ, ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʙʦʣʝʝ ʜʝʪʘʣʴ-

ʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʣʦ ʠʟʫʯʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʥʦʩʪʷʭ ʠ 

ʪʷʞʝʣʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʚʩʸ ʙʦʣʴʰʫʶ ʨʦʣʴ ʧʨʠʦʙ-

ʨʝʪʘʶʪ ʘʵʨʦʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷ-

ʶʱʠʝ ʣʦʢʘʣʠʟʦʚʘʪʴ ʧʣʦʱʘʜʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʲʝʤʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠ-

ʤʝʥʝʥʠʷ ʘʵʨʦʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʩʲʝʤʢʠ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʳ, ʨʘʟʤʝʨʦʚ ʠ ʧʦʣʦʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʬʦʪʦʩʥʠʤ-

ʢʦʚ ʩ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥ-

ʥʦʛʦ ʚʠʜʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʝʩʪʥʦ-

ʩʪʠ, ʘ ʥʝʜʦʩʪʘʪʢʦʤ ï ʢʨʫʧʥʳʝ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ. ɺ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʩʲʝʤʢʠ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʣʠʜʘʨʘʤʠ ï ʦʧʪʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡ-

ʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʩʳʣʘʶʪ ʠʤʧʫʣʴʩ ʦʪ ʣʘʟʝʨʥʦʛʦ 

ʧʝʨʝʜʘʪʯʠʢʘ ʢ ʫʜʘʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ. ʀʟʦʙʨʘʞʝʥʠʝ 

ʧʦʣʫʯʘʝʪʩʷ ʯʝʪʢʠʤ ʧʨʠ ʤʝʣʢʦʤ ʤʘʩʰʪʘʙʝ, ʥʦ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʲʝʤʢʠ ʭʘʨʘʢʪʝʨʥʳ ʙʦʣʴʰʠʝ ʤʘʪʝʨʠ-

ʘʣʴʥʳʝ ʟʘʪʨʘʪʳ [3]. 

ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʣʦ-

ʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʧʦʟʚʦ-

ʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʵʢʦʥʦʤʠʪʴ ʙʶʜʞʝʪ ʠ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʩʙʦʨʫ ʜʘʥʥʳʭ, ʯʝʤ ʧʨʠ 

ʙʦʣɹh ʠʥʩʪʚʝ ʜʨʫʛʠʭ ʧʦʜʭʦʜʘʭ. ɿʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ 

ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʤʘʨʢʰʝʡʜʝʨʩʢʫʶ ʩʲʝʤʢʫ ʧʨʠ 
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ʧʦʤʦʱʠ ɹʇʃɸ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤ-

ʧʘʥʠʠ ʘʢʪʠʚʥʦ ʥʘʯʠʥʘʶʪ ʚʥʝʜʨʷʪʴ ʦʧʳʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʲʝʤʢʠ ʚ ʩʚʦʠʭ ʠʟʳʩʢʘʪʝʣʴ-

ʥʳʭ ʧʨʦʝʢʪʘʭ. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʙʝʟʦʰʠʙʦʯʥʦʩʪʠ 

ʧʦʜʩʯʝʪʘ ʨʝʩʫʨʩʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦ ʮʠʬʨʦ-

ʚʳʤ ʤʦʜʝʣʷʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʤʝʪʦʜʠʯʝ-

ʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʩʙʦʨʘ, ʘʥʘʣʠʟʘ ʠ ʢʦʥ-

ʪʨʦʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʘ 

ʝʜʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥ-

ʥʳʭ, ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʛʦʨʥʦ-ʛʝʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝ-

ʥʠʷ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʚ ʘʩʧʝʢʪʝ ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, ʪʘʢ ʠ ʚ ʧʣʘʥʝ 

ʫʤʝʥʴʰʝʥʠʷ ʧʦʤʝʭ [4]. ʊʘʢʞʝ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ ʣʫʯʰʝ ʚʠʜʥʳ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʘʪʤʦ-

ʩʬʝʨʳ ï ʦʙʣʘʯʥʳʝ ʠ ʧʦʜʦʙʣʘʯʥʳʝ ʘʵʨʦʟʦʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʧʨʠʟʝʤʥʘʷ ʜʳʤʢʘ. ʊʘʢʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʨʘʩʩʝʷʥʠʷ ʘʵʨʦʟʦʣʝʡ 

ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʨʘʙʦʪʢʠ. 

ʅʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʩ ʧʦʤʦʱʴʶ ɹʇʃɸ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʣʠʢʚʠʜʘʮʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ) 

ʦʪʨʷʜʘʤʠ ʄʏʉ. ɿʘʯʘʩʪʫʶ ʣʠʢʚʠʜʘʪʦʨʳ ʧʨʠʙʝʛʘʶʪ 

ʢ ʧʦʤʦʱʠ ʘʚʠʘʪʝʭʥʠʢʠ, ʦʜʥʘʢʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ 

ʚʩʝʛʜʘ ʚ̫ʣʷʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʩʚʷʟʘʥʦ ʩʦ 

ʚʨʝʤʝʥʝʤ ʨʝʘʛʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʠʢʠ, ʚʳʩʦʢʠʤ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʨʘʩʭʦʜʦʤ, ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʧʦ-

ʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʫʙʳʪʦʯʥʦʩʪʴʶ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʥʝʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ ʥʠʚʝʣʠʨʫʝʪ ʵʪʠ ʧʨʦ-

ʙʣʝʤʳ ʠ ʩʘʤʳʤ ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ɹʇʃɸ ̫ ʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʯʝʣʦʚʝʢ, ʚʳʧʦʣʥʷʶʱʠʡ ʩʲʝʤʢʫ, ʥʝ ʧʦʜ-

ʚʝʨʞʝʥ ʨʠʩʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʨʘʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʏʉ. ɹʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ɹʇʃɸ ʚ ʩʠʩʪʝʤʫ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʄʏʉ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦʩʴ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʩʧʘʩʘʪʝʣʝʡ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʦʡ, ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ, ʨʘʜʠʦ-

ʣʦʢʘʮʠʦʥʥʦʡ, ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʩʠʩʪʝʤ.  

ʀʟ ʚʩʝʭ ʤʦʜʝʣʝʡ ɹʇʃɸ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ 

ʠʤʝʶʪ ʤʥʦʛʦʨʦʪʦʨʥʳʝ ɹʇʃɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘ-

ʢʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʘʵʨʦʩʲʝʤʢʠ ʠʤʝʝʪ ʦʩʦʙʳʝ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʧʨʠ ʩʲʝʤʢʝ ʥʝʙʦʣʴʰʠʭ ʪʦʯʝʯʥʳʭ ʠ ʣʠʥʝʡ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʙʦʣʴʰʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝ-

ʰʝʥʠʝʤ. ʇʨʠ ɻ ʪʦʤ ʤʥʦʛʦʨʦʪʦʨʥʳʝ ɹʇʃɸ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʚʝʨʪʦʣʝʪʦʚ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳ ʚ ʧʦʣʝʪʝ; ʛʦʨʘʟʜʦ 

ʣʝʛʯʝ ʚ ʫʧʨʘʚʣʝʥʠʠ; ʚʳʛʦʜʥʝʝ ʚ ʧʣʘʥʝ ʟʘʪʨʘʪ ʠ 

ʧʨʦʱʝ ʚ ʨʝʤʦʥʪʝ, ʪ.ʢ. ʠʤʝʶʪ ʤʝʥʴʰʝ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʫʟʣʦʚ ʠ ʥʝ ʪʘʢ ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ [5]. ɻʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʤʥʦʛʦʨʦ-

ʪʦʨʥʳʭ ɹʇʃɸ ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ 

ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʦʣʝʪʦʚ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʧʨʦ-

ʙʣʝʤʳ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʦʙʳʯʥʦ 

ʧʨʠ ʧʨʠʟʝʤʣʝʥʠʠ ɹʇʃɸ. ʉʦʫʜʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʥʝʟʘʱʠʱʝʥ-

ʥʳʭ ɻ ʣʝʤʝʥʪʘʭ ʫʩʪʨʦʡʩʪʚ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʥʘ 

ʬʦʪʦʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʜʘʞʝ ʧʦʩʣʝ ʪʦʣʯʢʘ ʘʵʨʦ-

ʬʦʪʦʢʘʤʝʨʳ ʥʝʦʙʭʦʜʠʤʘ ʧʦʚʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ, 

ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʩʲʝʤʢʠ. ɹʇʃɸ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʦʣʫ-

ʯʝʥʠʷ ʬʦʪʦʩʥʠʤʢʦʚ, ʪ.ʢ. ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʦʣʥʦʮʝʥʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘ-

ʨʘʪʘ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʪ-

ʥʳʭ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʶʪ ʚʨʝʤʷ ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ (ʎʄʄ). ʉ ʧʦ-

ʤʦʱʴʶ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʩʦʚʦʢʫʧʥʦʡ 

ʬʦʪʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ɻ ʪʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʱʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʎʄʄ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʦʣʫʯʠʪʴ ʩʥʠʤʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʧʨʦʚʝʩʪʠ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʫ ʁʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪ-

ʢʦʛʦ ʚʨʝʤʝʥʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʪʦʯʢʠ ʜʠʩʣʦʢʘʮʠʠ. ʅʠ 

ʦʜʥʘ ʜʨʫʛʘʷ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʥʝ ʦʙʣʘʜʘʝʪ ʪʘʢʦʡ ʚʳʩʦʢʦʡ ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ. ʊʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʲʝʤʢʠ ʥʝ-

ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʢʦʩʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʠ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʥʪʘ-

ʙʝʣʴʥʦʡ. ɹʝʩʧʠʣʦʪʥʳʡ ʘʧʧʘʨʘʪ ʨʘʙʦʪʘʝʪ ʥʘ ʘʢʢʫʤʫ-

ʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʷʭ, ʩʧʦʩʦʙʥʳʭ ʟʘʨʷʞʘʪʴʩʷ ʦʪ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʢʣʶʯʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʪʦʧʣʠʚʦ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʧʦʣʝʪʘ [6]. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶ-

ʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ɹʇʃɸ ʚ ʮʝʣʷʭ ʤʘʨʢʰʝʡʜʝʨ-

ʩʢʦʡ ʩʲʝʤʢʠ, ̫ ʚʣʷʶʪʩʷ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. ʉʠʣʴʥʳʝ 

ʚʝʪʨʘ, ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʟʘʪʨʫʜʥʷʶʱʠʝ ʧʝʨʝ-

ʜʚʠʞʝʥʠʝ ʦʩʘʜʢʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʣʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ɹʇʃɸ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʨʝʢʨʘʱʝʥʠʶ ʟʘʜʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʥʝʛʘʪʠʚʥʦ ʥʘ 

ʫʧʨʘʚʣʝʥʠʠ ʃɸ ʠ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ 

ʩʢʘʟʳʚʘʝʪʩʷ ʧʦʨʳʚʠʩʪʳʡ ʚʝʪʝʨ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʚʝʩ ʃɸ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʩʣʠʰʢʦʤ ʣʝʛʢʠʡ ʙʝʩʧʠʣʦʪʥʠʢ ʤʦʞʝʪ ʥʝ ʚʳʜʝʨʞʘʪʴ 

ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʧʝʨʝʛʨʫʞʝʥʥʳʡ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝʤ ï ʙʳʩʪʨʦ ʨʘʟʨʷʜʠʪʴʩʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʨʘʟʫʤʥʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʦʡ. ɺʣʘʞ-

ʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʦʙʣʝʜʝʥʝʥʠʝ ʢʦʥʪʘʢʪʦʚ, 

ʫʭʫʜʰʠʪʴ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ ʣʝʪʘʪʝʣʴ-

ʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ ʜʘʥʥʳʭ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʦʧʪʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʚʣʘʛʘ, ʢʦʪʦʨʘʷ ʧʦʧʘʜʝʪ ʚ ʵʣʝʢ-

ʪʨʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʦʙʨʘʟʫʝʪ ʟʘʤʳʢʘʥʠʝ. ʇʦʚʳ-

ʰʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʦʧʘʩʥʘ ʢʦʨʨʦʟʠʝʡ ʠ ʤʝʭʘʥʠʯʝ-

ʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʃɸ. ɺ ʮʝʣʦʤ, ʚʣʠʷʥʠʝ ʚʳʰʝʧʝ-

ʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ɹʇʃɸ, 

ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʟʘ-

ʱʠʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʊʘʢʞʝ ʩʣʦʞʥʳʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʚʦʧʨʦʩʦʤ 

ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ɹʇʃɸ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʤʦʥʠ-

ʪʦʨʠʥʛʘ. ʇʦʣʠʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʘʥʳ 

ʠʣʠ ʨʝʛʠʦʥʘ, ʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ 

ʘʢʪʳ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʟʘʧʨʝʪʳ, ʥʦʨʤʘʪʠʚʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴ-

ʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʘʚʠʣʦ, ʢʦʪʦʨʦʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɹʇʃɸ ʣʶ-
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ʙʦʡ ʢʘʪʝʛʦʨʠʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʚʦʟʜʫʰ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʰʝʥʠʷ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʧʣʘʥʘ ʧʦʣʝʪʘ ʚʦʟʜʫʰʥʦʛʦ ʩʫʜʥʘ [7]. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʣʘʥ 

ʧʦʣʝʪʘ, ʢʦʪʦʨʳʡ ʧʦʜʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʟʘʷʚʣʝʥʠʝʤ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʜʫʰ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ʋʢʘʟʘʥʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʦʜʥʠʤʠ ʠʟ ʟʥʘʯʠʤʳʭ ʟʘʪʨʫʜʥʷʶʱʠʭ ʫʩʣʦʚʠʡ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɹʇʃɸ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʫʢʘʟʘʥ-

ʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. ʉʦʚʝʨʰʝʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʥ-

ʩʪʨʫʢʮʠʡ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʛʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʦ ʥʝʚʦʟʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʝʥʳ. 

ʅʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʪʨʝʙʫʝʪʩʷ ʫʢʨʝʧʣʝʥʠʝ 

ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʃɸ, ʢʘʢ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʡ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʠ-

ʩʘʥʳ ʦʩʥʦʚʥʳʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʨʝ-

ʙʫʶʱʠʝ ʨʘʟʨʝʰʝʥʠʷ ʜʣʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʧʨʠ-

ʤʝʥʝʥʠʷ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʡ ʩʲʝʤʢʠ. 
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Abstract 

Using the methods of mathematical statistics and probability theory, statistical processing of historical data 

obtained from motion sensors in order to predict the presence of a person in the room was performed. During the 
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study, the type and parameters of the distribution law of a randomly continuously distributed quantity are deter-

mined. 
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Key words: presence, predicting, smart home, sensor, mathematical statistics, probability theory. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ 

çʋʤʥʳʡ ʜʦʤè, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʚ-

ʣʝʥʠʝ ʦʩʚʝʱʝʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʉʠʩʪʝʤʘ ʩʨʘʙʘ-

ʪʳʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ ʢʦʤʘʥʜʝ ʚʩʧʦʤʦʛʘʪʝʣʴ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ, ʜʘʪʯʠʢʦʚ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʪ.ʧ. ɼʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ ʩʨʘʙʘʪʳ-

ʚʘʶʪ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʠʩʯʝʟʥʦʚʝʥʠʠ ʀʂ ʚʦʣʥʳ 

ʥʘ ʬʦʪʦʵʣʝʤʝʥʪʝ, ʛʜʝ ʠʩʪʦʯʥʠʢʦʤ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, 

ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ. ɼʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ ʩʣʝʜʷʪ ʟʘ ʠʟ-

ʤʝʥʝʥʠʝʤ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʧʦ-

ʣʝʡ [1]. 

ʆʜʥʘʢʦ ʩʦʟʜʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ çʫʤʥʫʶè ʩʠ-

ʩʪʝʤʫ ʦʩʚʝʱʝʥʠʷ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʪʯʠʢʦʚ 

ʩʣʦʞʥʦ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʙʝʟ ʜʚʠʞʝʥʠʷ ʚ ʪʝʯʝ-

ʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʘʪʯʠʢʠ ʧʝʨʝʩʪʘʶʪ ʨʘʩ-

ʧʦʟʥʘʚʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ. ɺʦ-ʚʪʦʨʳʭ, ʩʠʩʪʝʤʘ ʤʦʞʝʪ 

ʥʝ ʦʙʣʘʜʘʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ 

ʧʨʠʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʚ ʧʦʤʝʱʝʥʠʠ ʚ ʤʦʤʝʥʪ ʠʥʠ-

ʮʠʘʣʠʟʘʮʠʠ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʥʝ ʦʙʣʘʜʘʝʪ ʜʘʥ-

ʥʳʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʯʝʣʦ-

ʚʝʢʘ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨʘʙʦʪʳ 

ʩʚʝʪʠʣʴʥʠʢʘ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʷ ʥʘʭʦʞʜʝ-

ʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʧʦʤʝʱʝʥʠʠ [5]. 

ʀʪʘʢ, ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʩʚʝʪʠʣʴʥʠʢʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʟʘ-

ʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʝʥ. ʀʩʢʦʤʳʡ 

ʟʘʢʦʥ ʦʧʨʝʜʝʣʠʤ ʧʨʠʙʣʠʞʝʥʥʦ ʧʦ ʦʧʳʪʥʳʤ ʜʘʥ-

ʥʳʤ (ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ) ʠ ʚʳʜʚʠʥʝʤ ʛʠʧʦʪʝʟʫ ʦ 

ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʧʦʜʯʠʥʝʥʳ ɻ ʪʦʤʫ ʟʘʢʦʥʫ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʩʣʫʯʘʡʥʦʛʦ ʦʪʙʦʨʘ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʡ 

ʬʨʘʛʤʝʥʪ ʜʘʥʥʳʭ (ʚʳʙʦʨʢʫ). ʇʨʠʤʝʤ, ʯʪʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚʳʙʦʨʢʠ (ʦʙʲʝʤ) ʙʫʜʝʪ ʦʙʦʟʥʘʯʝʥʦ 

ʢʘʢ n . ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʙʦʨʢʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦ-

ʙʦʡ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ (ʚʝʨʥʦ ʦʪʨʘʞʘʪʴ ʧʘʨʘʤʝʪʨʳ ʛʝʥʝ-

ʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ). ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʤʦʞʥʦ 

ʫʣʫʯʰʠʪʴ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ [6]. 

ʇʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʝʩʣʠ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ ʚʝʣʠʢʦ ( 25n² ), 

ʠʭ ʫʧʦʨʷʜʦʯʠʚʘʶʪ, ʛʨʫʧʧʠʨʫʶʪ ʠ ʩʪʨʦʷʪ ʠʥʪʝʨ-

ʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ. 

ʀʪʘʢ, ʧʨʦʚʝʜʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʪʦʨʠ-

ʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʩʚʝʪʠʣʴʥʠʢʘ ʚ ʧʦʤʝʱʝʥʠʠ 

(ʊʘʙʣʠʮʘ 1), ʛʜʝ date_of_start ï ʜʘʪʘ ʠ ʚʨʝʤʷ ʩʦʙʳ-

ʪʠʷ ʚ ʬʦʨʤʘʪʝ ɻɻɻɻ-ʄʄ-ɼɼ ʯʯ:ʤʤ:ʩʩ:ʤʩ, month ï 

ʤʝʩʷʮ, weekday ï ʜʝʥʴ ʥʝʜʝʣʠ, hour ï ʯʘʩ, duration ï 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʚʝʪʠʣʴʥʠʢʘ ʚ ʩʝʢʫʥ-

ʜʘʭ. 

ʊʘʙʣʠʮʘ 1 

ʌʨʘʛʤʝʥʪ ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ 

date_of_start month weekday hour duration 

2019-04-16 15:02:58.6150 4 2 15 192 

2019-04-16 15:05:22.4220 4 2 15 309 

2019-04-16 15:09:21.5950 4 2 15 238 

2019-04-16 15:18:57.3950 4 2 15 75 

2019-12-03 15:12:44.1600 12 2 15 96 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʙʲʝʤ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 

30n= , ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ, 

ʯʠʩʣʦ ʠʥʪʝʨʚʘʣʦʚ m ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʳʤ 5. 

ɺʳʯʠʩʣʷʝʤ ʨʘʟʤʘʭ ʚʘʨʴʠʨʦʚʘʥʠʷ: 

max min 309 43 266R X X= - = - = (1) 

ʆʧʨʝʜʝʣʷʝʤ ʜʣʠʥʫ ʯʘʩʪʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

(ʰʘʛ): 

max min 309 43
53,2

5

X X
h

m

- -
= = =  (2) 

ɼʘʣʝʝ, ʚ ʢʘʯʝʩʪʚʝ 
0X  ʧʨʠʥʠʤʘʝʤ 43, ʪʦʛʜʘ 

1 min 43 53,2 96,2X X h= + = + =, 

2 min min2 , , mX X h X X mh= + = +. 

ɿʘʪʝʤ ʧʦʜʩʯʠʪʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʘʝ-

ʤʳʭ ʟʥʘʯʝʥʠʡ (ʯʘʩʪʦʪʫ 
in ), ʢʦʪʦʨʳʝ ʧʦʧʘʣʠ ʚ i -

ʪʳʡ ʠʥʪʝʨʚʘʣ, ʧʨʠʯʝʤ 

1

m

i

i

n n
=

=ä . ɺʩʝ ʧʨʦʚʝʜʝʥ-

ʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʀʥʪʝʨʚʘʣʴʥʳʡ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ 

[ ]1,i iX X+

 

[ ]43 96,2-

 

[ ]96,2 149,4-

 

[ ]149,4 202,6-

 

[ ]202,6 255,8-

 

[ ]255,8 309-

 

in  15 7 3 2 3 

ʀʟ ʪʘʙʣʠʮ 1 ʠ 2 ʥʘʡʜʝʤ ʩʝʨʝʜʠʥʳ ʯʘʩʪʠʯʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ ʧʦʣʫʯʠʤ ʚʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʯʘʩʪʦʪ. 
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ʊʘʙʣʠʮʘ 3 

ɺʘʨʠʘʮʠʦʥʥʳʡ ʨʷʜ 

ix  69,6 122,8 176 229,2 282,4 

in  15 7 3 2 3 

ʇʦʣʫʯʘʝʤ ʪʘʙʣʠʮʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ (ʊʘʙʣʠʮʘ 3): 

ʊʘʙʣʠʮʘ 4 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 

ix  69,6 122,8 176 229,2 282,4 ʂʦʥʪʨʦʣʴ 

iw  0,5 0,23 0,1 0,07 0,1 

1

1
m

i

i

w
=

=ä  

ʅʘʢʦʧʣʝʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʯʘʩʪʦʪʳ 

( )in x

n
 

0 0,5 0,73 0,83 0,9 1 

iw

h
  0,0094 0,0044 0,0019 0,0013 0,0019 - 

 

ʀʟ ʪʘʙʣʠʮʳ 3 ʥʘʭʦʜʠʤ ʵʤʧʠʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

*

0, 69,6;

0,5, 69,6 122,8;

0,73, 122,8 176;
( )

0,83, 176 229,2;

0,9, 229,2 282,4;

1, 282,4.

ʝʩʣʠx

ʝʩʣʠ x

ʝʩʣʠ x
F x

ʝʩʣʠ x

ʝʩʣʠ x

ʝʩʣʠx

¢ë
î < ¢
î
î < ¢
=ì

< ¢î
î < ¢
î

>í

   (3) 

ʀʩʧʦʣʴʟʫʷ ʪʘʙʣʠʮʫ 4, ʧʦʩʪʨʦʠʤ ʧʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ (ʈʠʩʫʥʦʢ 1) ʠ ʛʠʩʪʦʛʨʘʤʤʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʭ ʯʘʩʪʦʪ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 1. ʇʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 
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ʈʠʩʫʥʦʢ 2. ɻʠʩʪʦʛʨʘʤʤʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ, ʚʩʝʛʜʘ ʣʠ ʧʦʣʠʛʦʥ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʙʫʜʝʪ ʩ ʧʦʜʦʙʥʳʤ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝʤ, ʧʦʩʪʨʦʠʤ ʜʣʷ ʚʩʝʭ ʚʳʙʦʨʦʢ ʩ ʛʨʫʧʧʠʨʦʚ-

ʢʦʡ ʧʦ ʯʘʩʫ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʤʝʨʝʥʠʡ 

25n² . ʊʘʢʠʭ ʯʘʩʦʚ ʦʢʘʟʘʣʦʩʴ 9, ʚʩʝ ʛʨʘʬʠʢʠ ʩʚʝ-

ʜʝʥʳ ʚ ʦʜʠʥ ʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ʀʩʭʦʜʷ ʠʟ ʧʦ-

ʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʦʯʝʥʴ ʧʦʭʦʞʝʝ. 

 
ʈʠʩʫʥʦʢ 3. ʇʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʦʚ 

 

ɺʳʯʠʩʣʠʤ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʭʦʜʠʤ ʚʳʙʦʨʦʯʥʫʶ ʩʨʝʜʥʶʶ ɺX : 

( )
1

69,6 15 122,8 7 176 3 229,2 2 124,282,4 3
30

57BX = Ö Ö + Ö + Ö + Ö + Ö =.  (4) 

ʅʘʭʦʜʠʤ ʚʳʙʦʨʦʯʥʫʶ ʜʠʩʧʝʨʩʠʶ 
BD : 

( )2 2 2 2 2

2

1
69,6 15 122,8 7 176 3 229,2 2 282,4

4996,946.

3
30

124,57

BD = Ö Ö + Ö + Ö + Ö + Ö -

- =

  (5) 

ʀ ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ ʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ: 

4996,946 70,69B BDs = = = .  (6) 
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ʅʘʡʜʝʤ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɻʠʩʪʦʛʨʘʤʤʘ ʠ ʧʦʣʠʛʦʥ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʘʩʪʦʪ 

(ʈʠʩʫʥʦʢ 2, 3), ʷʚʣʷʶʱʠʝʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʦʮʝʥʢʘʤʠ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ, ʩʭʦʞʠ ʩ ʢʨʠʚʦʡ ʧʣʦʪʥʦʩʪʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʟʘʢʦʥʘ, ʧʦʵʪʦʤʫ ʪʦʯʝʯʥʳʝ ʦʮʝʥʢʠ ʙʫʜʝʤ 

ʥʘʭʦʜʠʪʴ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ [4]. ʆʪʩʶʜʘ, ʧʘʨʘʤʝʪʨ l, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʞʠʜʘʥʠʝ ( )M X  ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ( )Xs : 

1 1
0,008,

1 1
M(X)= 124,57,

0,008

1 1
( ) 124,57.

0,008

124,57BX

X

l

l

s
l

= = =

= =

= = =

   (7) 

ʇʦ ʚʠʜʫ ʛʠʩʪʦʛʨʘʤʤʳ ʚʳʜʚʠʛʘʝʤ ʦʩʥʦʚʥʫʶ ʛʠʧʦʪʝʟʫ 
0H  ï ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʠʟ ʢʦʪʦʨʦʡ 

ʚʟʷʪʘ ʚʳʙʦʨʢʘ, ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 

0,008, M(X)=124,57, ( ) 124,57Xl s= = . ʇʦʩʢʦʣʴʢʫ 50n< , ʧʨʦʚʝʨʠʤ ʛʠʧʦʪʝʟʫ ʢʨʠʪʝ-

ʨʠʝʤ ʩʦʛʣʘʩʠʷ ʂʦʣʤʦʛʦʨʦʚʘ, ʪʘʢ ʢʘʢ ʢʨʠʪʝʨʠʡ ʇʠʨʩʦʥʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʦʩʪʦʷʪʝʣʴʥʳʤ ʧʨʠ ʙʦʣʴʰʦʤ 

ʯʠʩʣʝ ʥʘʙʣʶʜʝʥʠʡ. 

1' , 0,1, , 1i iX X

iP e e i ml l+- -
= - = -   (8) 

ɿʜʝʩʴ 1

1
; ,i i

B

X X
X

l +=  ï ʛʨʘʥʠʮʳ i -ʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

i  1 2 3 4 5 ʉʫʤʤʘ 

ʉʝʨʝʜʠʥʳ 
ix  69,6 122,8 176 229,2 282,4 - 

in  15 7 3 2 3 - 

* ( )F x  0 0,5 0,73 0,83 0,9 1 

1' i iX X

iP e el l+- -
= -   0,2461 0,1606 0,1048 0,0683 0,0446 0,6244 

( )T

iF x  0 0,2461 0,4067 0,5114 0,5798 0,6244 

* ( ) ( )

i

T

i i

D

F x F x

=

= -
  0 0,2539 0,3266 0,3219 0,3202 0,3756 

 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ: 

max 1D nD= ¢,  (9) 

ʛʜʝ 
maxD ï ʥʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʦʜʫʣʶ, ʘ n  ï ʦʙʱʝʝ 

ʯʠʩʣʦ ʦʧʳʪʥʳʭ ʠʥʪʝʨʚʘʣʦʚ [3]. 

0,375 , 16 5 0 84ÖD= = ¢.  (10) 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ. ʇʨʦʚʝʨʢʘ ʧʦ ʢʨʠʪʝʨʠʶ ʩʦʛʣʘʩʠʷ ʂʦʣʤʦʛʦʨʦʚʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, 

ʯʪʦ ʩʣʫʯʘʡʥʘʷ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ X  ʩʣʝʜʫʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

ɼʣʷ ʠʥʪʝʨʚʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʘ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʚʦʜʠʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʩʪʘʪʠ-

ʩʪʠʢʘ ʚʠʜʘ 

( , ) 2n BT X nXl l= .  (11) 

ʉʪʘʪʠʩʪʠʢʘ (11) ʠʤʝʝʪ 
2cʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩ 2n  ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. ʇʦ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʭʦ-

ʜʠʤ ʢʚʘʥʪʠʣʠ ʜʣʷ ʫʨʦʚʥʝʡ a ʠ b, ʪʘʢʠʭ, ʯʪʦ 1g a b= - -, ʛʜʝ g ï ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʠʣʠ ʜʦʚʝʨʠ-

ʪʝʣʴʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ. ɻʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʡ (ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 

ʚʚʝʜʝʥʥʘʷ ʮʝʥʪʨʘʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʝʡ ʬʫʥʢʮʠʝʡ ʠʩʢʦʤʦʛʦ ʧʘʨʘʤʝʪʨʘ l): 
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2 2

Ĕ 12 (2 ), 2 (2 )inX n nX na a bl c l c-= = ,  (12) 

ʦʪʢʫʜʘ ʧʦʣʫʯʘʝʤ ʛʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 
22
1

Ĕ

(2 )(2 )
, .

2 2
i

B B

nn

nX nX

ba
a

cc
l l -
= =    (13) 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ 

Ĕ

88,38 42,27
0,0118 0,0, .

2
056

130 2 324 0,57 124,57
i al l= = = =
Ö Ö Ö Ö

  (14) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

0,0056 0,0118l< < .  (15) 

ʀʩʢʦʤʳʝ ʛʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ ʚʝʣʠʯʠʥʫ, ʦʙʨʘʪʥʫʶ ʧʘʨʘ-

ʤʝʪʨʫ l: 

1
84,57 176,84.

l
< <    (16) 

 

ʀʪʘʢ, ʧʦʣʫʯʝʥʥʳʡ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʥʦʟ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, 

ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʚ ʧʦʤʝʱʝʥʠʠ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ, ʭʦʪʝʣʦʩʴ ʙ  rʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʚʠʞʝʥʠʷ, ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʠʩʫʪʩʪʚʠʠ 

ʯʝʣʦʚʝʢʘ ʚ ʧʦʤʝʱʝʥʠʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʢʦʩʚʝʥ-

ʥʳʤ ʬʘʢʪʦʨʘʤ, ʥʝ ʠʤʝʶʱʠʤ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʠ [4]. ʆʜʥʘʢʦ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜʳ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʪʘʥʦ-

ʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʨʠʩʫʪʩʪʚʠʷ ʯʝʣʦʚʝʢʘ. ʇʨʠʤʝʥʷʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫ-

ʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʢʦʪʦ-

ʨʳʡ ʤʦʞʥʦ ʦʧʠʨʘʪʴʩ ̫ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʩʠ-

ʩʪʝʤʘʭ çʋʤʥʳʡ ʜʦʤè. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʉʇʆ çʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚè. ɺʳʧʦʣʥʝʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʚʳʷʚʣʝʥʳ ʝʛʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ. ʉʦʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʧʨʠʤʝʥʝʥʠʷ ʉʇʆ çʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚè ʧʦ ʨʝʛʠʦ-

ʥʘʤ, ʛʜʝ ʫʢʘʟʘʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʬʝʨʝ ʢʘʜʘʩʪʨʦʚʦʡ 

ʦʮʝʥʢʠ. 

Abstract 

This article describes the main features of the software for determining the cadastral value of land plots on 

the example of the SPO "Cadastral valuation of land plots". A detailed analysis of the software product was per-

formed and its main functionality was identified. The table of application of the SPO "Cadastral assessment of 

land plots" by regions, where the direction of use of the software product is indicated, taking into account local 

characteristics. Conclusions are drawn about the need to develop software in the field of cadastral valuation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʥʘʣʦʛʠ. 

Keywords: cadastral valuation, software, cadastral value, taxes. 

 

ʉ ʨʘʟʚʠʪʠʝʤ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦ-

ʰʝʥʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʚ 

ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʪʦʠʤʦʩʪʠ 

ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʤʝʪʦʜʦʚ ʧʦ ʝʝ ʦʧʨʝʜʝʣʝ-

ʥʠʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʳ ʬʝʜʝʨʘʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʜʦʚʦʣʴʥʦ ʦʙʲʝʢʪʠʚʥʦ 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʦʙʲʝʢʪ rʥʝʜʚʠʞʠʤʦʩʪʠ[2]. ʆʜ-

ʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥ-

ʥʳʝ ʩ ʪʝʤ, ʯʪʦ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ. ʆʩʦʙʝʥʥʦ 

ʦʩʪʨʦ ʚʦʧʨʦʩ ʩʪʦʠʪ ʩ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʦʡ, ʪʘʢ ʢʘʢ 

ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥ-

ʥʳʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʮʝʥʱʠʢʦʚ 

ʧʨʦʩʪʦ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʷʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ 

(ʥʘʧʨʠʤʝʨ, ʚʳʝʭʘʪʴ ʥʘ ʦʩʤʦʪʨ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ 

ʠʣʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʩʧʝʮʠʘʣʠ-

ʩʪʳ ʧʦ ʨʳʥʦʯʥʦʡ ʦʮʝʥʢʝ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘ-

ʪʴʝʡ 6 237-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ 

ʦʮʝʥʢʝè ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʘʜʘʩʪʨʦʚʫʶ ʦʮʝʥʢʫ ʤʦ-

ʛʫʪ ʧʨʦʚʦʜʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʙʶʜʞʝʪʥʳʝ ʫʯʨʝ-

ʞʜʝʥʠʷ, ʥʘʜʝʣʝʥʥʳʝ ʪʘʢʠʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʦʨʛʘ-

ʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʂʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʥʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ 

ʈʌ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʘ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʘ ʙʶʜʞʝʪʘ, ʢʘʢ 

ʤʝʩʪʥʦʛʦ, ʪʘʢ ʠ ʩʫʙʲʝʢʪʘ ʈʌ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙ-

ʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʨʝʢʪʥʦ ʠ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝ-

ʥʠʪʴ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʤʘʢ-

ʩʠʤʘʣʴʥʳʡ ʜʦʭʦʜ ʚ ʙʶʜʞʝʪ[1].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝ-

ʩʪʚʘ ʘʢʪʠʚʥʦ ʧʨʦʥʠʢʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ 

ʧʨʦʮʝʩʩʳ, ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘ ʧʦʣʫʯʘʝ-

ʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝ-

ʩʪʚʦ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʠʤʠ 

ʫʩʣʫʛ. ʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʥʝ ʩʪʘʣʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ[3]. ʅʘ ʨʳʥʢʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ 

ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʬʠʨʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʚʦʠ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʅʘʠʙʦʣʝʝ ʧʦ-

ʜʨʦʙʥʦ ʭʦʪʝʣʦʩʴ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʧʨʦʜʫʢʮʠʠ ʢʦʤ-

ʧʘʥʠʠ ʆʆʆ ʅʇʆ çɻʝʦɻʠʩè. ʕʪʘ ʬʠʨʤʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʚʳʰʣʘ ʥʘ ʨʳʥʦʢ ʩʦ ʩʚʦʠʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ (ʇʆ). ʆʥʘ ʧʨʦʠʟʚʦʜʠʪ 

ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʦʙʣʘʩʪʠ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ, 

ʛʝʦʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪ-

ʨʦʚʦʡ ʦʮʝʥʢʠ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ. 

ɺ ʩʬʝʨʝ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦ-

ʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʉʇʆ çʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚè. ɼʘʥʥʦʝ ʇʆ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʨʘʩʯʝʪʘ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʟʝʤʝʣʴ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ.  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʉʇʆ 

çʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚè: 
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¶ ʵʢʩʧʦʨʪʘ ʠ ʠʤʧʦʨʪʘ ʧʝʨʝʯʥʷ ʦʙʲʝʢʪʦʚ 

ʦʮʝʥʢʠ, ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ, ʨʘʩʯʝʪʘ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ ʚ ʨʘʟʨʝʟʝ 

ʦʮʝʥʦʯʥʳʭ ʛʨʫʧʧ; 

¶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʠʤʝʥʦʚʘʥʠʷ ʮʝʥʦʦʙ-

ʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ; 

¶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ ʧʦ ʦʮʝʥʦʯ-

ʥʳʤ ʛʨʫʧʧʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʦʪ 12.05.2017 N 

226 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝè; 

¶ ʠʤʧʦʨʪʘ ʧʝʨʝʯʥʷ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦ-

ʩʪʝʡ ʠ ʧʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʦʡ ʢʘʞʜʦʡ ʠʟ ʥʠʭ; 

¶ ʠʤʧʦʨʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʝʡ (ʪʠʧʘ ʧʦʯʚʳ, ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʧʨʠʛʦʜʥʦʩʪʠ, ʥʝʛʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ); 

¶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʯʥʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʢʫʣʴʪʫʨ ʚʦʟʤʦʞʥʳʭ ʢ ʚʳʨʘʱʠʚʘʥʠʶ, ʚ ʨʘʟʨʝʟʝ 

ʧʦʯʚʝʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ; 

¶ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʘʟʨʝʟʝ ʧʦʯʚʝʥ-

ʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ; 

¶ ʦʧʨʝʜʝʣʝʥʠʷ ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʘ ʜʣʷ ʢʘʞʜʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ ʨʘʟʨʝʟʝ ʧʦʯʚʝʥ-

ʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ; 

¶ ʠʤʧʦʨʪʘ ʠ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʠ ʫʙʦʨʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ 

ʨʘʩʯʝʪʝ ʟʘʪʨʘʪ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʳ 

ʫʯʠʪʳʚʘʪʴʩʷ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʧʣʦʜʦʨʦʜʠʷ 

ʧʦʯʚ (ʨʘʩʯʝʪ ʙʘʣʘʥʩʘ ʛʫʤʫʩʘ ʠ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʟʚʝʩʪʢʦʚʘʥʠʝʤ ʠʣʠ ʛʠʧʩʦʚʘʥʠʝ) ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʚʦ-

ʦʙʦʨʦʪʘ; 

¶ ʵʢʩʧʦʨʪʘ, ʠʤʧʦʨʪʘ ʧʝʨʝʯʥʷ ʦʙʲʝʢʪʦʚ-ʘʥʘ-

ʣʦʛʦʚ (ʨʳʥʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ); 

¶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʦʝʚ ʦʙʲʝʢʪʦʚ-ʘʥʘʣʦʛʦʚ ʠ 

ʩʣʦʝʚ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ; 

¶ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʮʝʥʦʦʙʨʘʟʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ ʠ ʦʙʲʝʢʪʦʚ-ʘʥʘʣʦʛʦʚ ʥʘ 

ʦʩʥʦʚʝ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ Excel (ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʬʘʢ-

ʪʦʨʳ); 

¶ ʦʙʲʝʜʠʥʝʥʠʝ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ ʠ ʦʙʲʝʢʪʦʚ-

ʘʥʘʣʦʛʦʚ ʚ ʛʨʫʧʧʳ ʩ ʫʢʘʟʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢ-

ʪʦʚ ʦʮʝʥʢʠ ʠ ʦʙʲʝʢʪʦʚ-ʘʥʘʣʦʛʦʚ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ; 

¶ ʢʦʜʠʨʦʚʢʠ ʮʝʥʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ; 

¶ ʜʦʙʘʚʣʝʥʠʷ, ʫʜʘʣʝʥʠʷ ʦʙʲʝʢʪʦʚ-ʘʥʘʣʦʛʦʚ; 

¶ ʜʦʙʘʚʣʝʥʠʷ, ʫʜʘʣʝʥʠʷ ʮʝʥʦʦʙʨʘʟʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲ-

ʝʢʪʦʚ ʦʮʝʥʢʠ; 

¶ ʚʥʝʩʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ 

ʚ ʨʘʩʩʯʠʪʘʥʥʫʶ ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠʤʦʩʪʴ; 

¶ ʨʘʩʯʝʪʘ ʠʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʨʘʚʥʠʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʪʝʢʫʱʝʤ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ; 

¶ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ 

ʜʘʥʥʳʭ ʢʘʢ MS Excel, ʪʘʢ ʠ XML -ʩʭʝʤ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʩ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʨʝʝʩʪʨʘ. 

ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʝʜʫʩʤʦʪʨʝʣʠ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʬʫʥʢʮʠʶ ʧʦ ʩʙʦʨʫ ʨʳʥʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

 
 

ʉʇʆ çʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚè ʧʦʣʴʟʫʝʪʩʷ ʰʠʨʦʢʠʤ ʩʧʨʦʩʦʤ ʫ ʦʮʝʥʱʠʢʦʚ ʚʦ 

ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ, ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʨʝʛʠʦʥʦʚ ʖʞʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʚ 

ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ. ʈʘʟʨʘʙʦʪʯʠʢʠ 

ʧʦʩʪʦʷʥʥʦ ʜʦʨʘʙʘʪʳʚʘʶʪ ʩʚʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦ-

ʜʫʢʪ, ʘ ʪʘʢʞʝ ʚʩʝ ʚʝʨʩʠʠ ʇʆ ʠʤʝʶʪ ʩʚʦʶ ʫʟʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʦʚ, ʥʘʧʨʠʤʝʨ ʚ ʈʝʩ-

ʧʫʙʣʠʢʝ ɸʜʳʛʝʷ ʧʨʦʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʟʝʤʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʠ ʟʝʤʝʣʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝ-

ʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʵʪʠʭ ʟʝʤʣʷʭ [4]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʨʝʛʠʦʥʳ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʦʝ ʇʆ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʘ ʩʧʝʮʠʬʠʢʘ 

ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

  

ʚʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʮʝʥʘʭ ʧʨʝʜʣʦʞʝʥʠʷ, ʩʜʝʣʦʢ ʩ ʦʙʲʝʢʪʘʤʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ;

ʵʢʩʧʦʨʪʦʙʲʝʢʪʦʚ-ʘʥʘʣʦʛʦʚʚʬʘʡʣʬrʦʨʤʘʪʘxml, ʚʩʦʦʪʚʝʪʩʪʚʠʠʩ

ʨʝʢʦʤʝʥʜʫʝʤʳʤʠʩʭʝʤʘʤʠ,ʨʘʟʤʝʱʝʥʥʳʤʠʥʘʩʘʡʪʝʈʦʩʨʝʝʩʪʨʘ.
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ʊʘʙʣʠʮʘ 1 

ʉʫʙʲʝʢʪʳ ʈʌ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʉʇʆ çʂʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚè 

ʉʫʙʲʝʢʪ ʈʌ ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʆʨʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 
ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠ-

ʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʆʂʉ), ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ. 

ʃʠʧʝʮʢʘʷ ʦʙʣʘʩʪʴ 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦ ʨʘʩʯʝʪʫ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʟʝʤʝʣʴ ʚʦʜʥʦʛʦ ʬʦʥʜʘ, 

ʟʝʤʝʣʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ, ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ɺʦʨʦʥʝʞʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠ-

ʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʆʂʉ), ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ. 

ʈʝʩʧʫʙʣʠʢʘ ɸʜʳ-

ʛʝʷ 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦ ʨʘʩʯʸʪʫ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 

ʩʦʩʪʘʚʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʘʜʦʚʦʜʯʝʩʢʠʝ ʠ ʦʛʦ-

ʨʦʜʥʠʯʝʩʢʠʝ ʦʙʲʝʜʠʥʝʥʠʷ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʟʝʤʣʷʤ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷ, ʠ ʟʝʤʝʣʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʠ ʦʙʲʝʢʪʦʚ. 

ʂʘʨʘʯʘʝʚʦ-ʯʝʨʢʝʩ-

ʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦ ʨʘʩʯʝʪʫ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦ ʨʘʩʯʸʪʫ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦ ʨʘʩʯʸʪʫ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʵʥʝʨʛʝʪʠʢʠ, ʪʨʘʥʩʧʦʨʪʘ, ʩʚʷʟʠ, ʨʘʜʠʦʚʝʱʘ-

ʥʠʷ, ʪʝʣʝʚʠʜʝʥʠʷ, ʠʥʬʦʨʤʘʪʠʢʠ, ʟʝʤʝʣʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʟʝʤʝʣʴ ʦʙʦʨʦʥʳ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʝʤʝʣʴ ʠʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦ ʨʘʩʯʝʪʫ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦ ʨʘʩʯʝʪʫ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ʢʨʘʡ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ 

ʦʮʝʥʢʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠè ʜʣʷ ʮʝʣʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʩʝʭ ʢʘʪʝʛʦ-

ʨʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. 

 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʉʇʆ çʂʘ-

ʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚè ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʆʥ ʦʙʣʘ-

ʜʘʝʪ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʦʮʝʥʱʠʢʘʤ. ʅʝʩʦʤʥʝʥʥʳʤ ʜʦʩʪʦʠʥ-

ʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʨʳʥʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʙʫʜʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʳʤ ʧʣʶʩʦʤ. ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʧʦʟʚʦ-

ʣʷʝʪ ʥʝ ʜʦʧʫʩʪʠʪʴ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʟʘʥʠʞʝʥʥʦʡ ʠʣʠ 

ʟʘʚʳʰʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʯʪʦ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʟʙʘʚʣʷʝʪ ʦʮʝʥʱʠʢʦʚ ʦʪ ʩʧʦʨʦʚ ʚ ʦʪ-

ʥʦʰʝʥʠʠ ʧʨʠʥʷʪʳʭ ʠʤʠ ʨʝʰʝʥʠʡ. ʊʘʢʞʝ ʜʘʥʥʦʝ ʇʆ 

ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ, 

ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘ-

ʥʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  
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TECHNICAL  INNOVATIONS  IN THE CREATIVE  PRODUCING OF MASS SPORTS EVENTS 

 

ɸʥʥʦʪʘʮʠʷ 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʩʧʦʩʦʙ ʫʩʢʦʨʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝʭ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷʭ 

ʢʦʩʥʫʣʘʩʴ ʠ ʩʬʝʨʳ ʠʩʢʫʩʩʪʚ. ʊʝʭʥʠʯʝʩʢʠʝ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩʪʘʣʠ ʧʦʣʥʦʧʨʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚ ʧʘʣʠʪʨʝ ʨʝʞʠʩʩʝʨʦʚ-ʧʦʩʪʘʥʦʚʱʠʢʦʚ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʧʨʘʟʜ-

ʥʠʢʦʚ. 

Abstract 

Innovative technologies, as a way to accelerate human activity in all its forms and touched the sphere of art. 

Technical means of expression became a full tool in a palette of Director and organizers of modern show and 

sports events. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʦʛʨʘʤʤʘ 

ɸʨʪʌʦʥ, ʄʍ-ʉʇ, ʩʧʦʨʪʠʚʥʳʝ ʧʨʘʟʜʥʠʢʠ, ʨʝʞʠʩʩʫʨʘ 

Keywords: innovative technologies, technical means of expression, the program ArtFon, sports events, di-

recting, creative producing 

 

XXI  ʚʝʢ ï ʚʝʢ ʘʢʪʠʚʥʦʛʦ ʚʭʦʞʜʝʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ, ʚ ʨʘʟʥʳʝ ʦʙʣʘʩʪʠ ʯʝʣʦ-

ʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʠʥʜʫ-

ʩʪʨʠʠ ʨʘʟʚʣʝʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʣʶʙʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʦʩʚʦʙʦʞʜʝʥʠʝ 

ʯʝʣʦʚʝʢʘ ʦʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʠʣʠ ʫʩʢʦʨʝʥʠʷ ʝʛʦ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʤʘʩʩʦʚʳʝ ʰʦʫ-ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʧʣʦʱʘʜʷʭ ʠ ʩʪʘʜʠʦʥʘʭ ʛʦʨʦʜʦʚ ʤʠʨʘ ʥʝʤʳʩʣʠʤʳ 

ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʢʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʥʝ ʧʨʦʩʪʦ 

ʜʘʥʴ ʤʦʜʝ, ʘ ʪʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ ʮʝʣʦʛʦ ʞʘʥʨʘ [1, 

122] (ʨʠʩ. 1).  

 
ʈʠʩʫʥʦʢ 1. ʊʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʧʨʘʟʜʥʠʢʦʚ 

 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʛʦʜʥʷ ʚ ʤʘʩʩʦʚʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʧʨʘʟʜʥʠ-

ʢʘʭ (ʄʍ-ʉʇ) ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʇʝʨʚʦʝï ʵʪʦ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʟʨʝʣʠʱʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʷ: ʣʘʟʝʨʥʳʝ ʠʥʩʪʘʣʣʷʮʠʠ, ʩʚʝʪʦʜʠʦʜʥʳʝ ʵʢʨʘʥʳ, ʤʘʩʰʪʘʙʥʳʝ ʧʘʥʦʨʘʤʥʳʝ ʚʠ-

ʜʝʦʧʨʦʝʢʮʠʠ, ʪʨʝʭʤʝʨʥʳʝ ʛʦʣʦʛʨʘʤʤʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ [2, 229] (ʨʠʩ. 2). 
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ʈʘʙʦʪʘʢʦʤʘʥʜʳ

ʧʦʩʪʘʥʦʚʱʠʢʦʚ,
ʩʦʩʪʦʷʱʝʡʠʟ

ʤʝʞʜʫʥʘʨʦʜʥʳʭ

ʩʧʝʮʠʘʣʠʩʪʦʚ

ʈʘʙʦʪʘʢʦʤʘʥʜʳ

ʧʦʩʪʘʥʦʚʱʠʢʦʚ,
ʩʦʩʪʦʷʱʝʡʠʟ

ʤʝʞʜʫʥʘʨʦʜʥʳʭ

ʩʧʝʮʠʘʣʠʩʪʦʚ

ɸʢʪʠʚʥʦʝ

ʚʥʝʜʨʝʥʠʝ

ʪʝʭʥʦʣʦʛʠʡʚʦ

ʚʩʝɻʣʝʤʝʥʪʳ

ʤʝʨʦʧʨʠʷʪʠʡ

ɸʢʪʠʚʥʦʝ

ʚʥʝʜʨʝʥʠʝ

ʪʝʭʥʦʣʦʛʠʡʚʦ

ʚʩʝɻʣʝʤʝʥʪʳ

ʤʝʨʦʧʨʠʷʪʠʡ
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ʈʠʩʫʥʦʢ 2. ʌʘʢʪʦʨʳ, ʧʦʚʳʰʘʶʱʠʝ ʟʨʝʣʠʱʥʦʩʪʴ ʄʉ-ʍʇ 

 

ɺ ʪʘʢʦʤ ʨʘʢʫʨʩʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʨʝʭ ʚʠʜʘʭ: 

1) ʂʘʢ ʩʧʦʩʦʙ ʜʣʷ ʫʜʠʚʣʝʥʠʷ ʟʨʠʪʝʣʷ, ʪ.ʝ. ʵʬʬʝʢʪ ʥʝʩʪʘʥʜʘʨʪʥʦʩʪʠ, ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʚ ʧʦʜʘʯʝ ʤʘʪʝ-

ʨʠʘʣʘ, ʚ ʨʘʩʢʨʳʪʠʠ ʦʙʨʘʟʘ ʠʣʠ ʧʦʜʯʝʨʢʠʚʘʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʝʨʩʦʥʘʞʘ (ʨʠʩ. 3 ʘ ʠ 3 ʙ); 

    
ʈʠʩʫʥʦʢ 3. ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

 

ʘ) ʨʝʘʢʪʠʚʥʳʡ ʨʘʥʝʮ ʥʘ ʦʪʢʨʳʪʠʠ ʆʣʠʤʧʠʡ-

ʩʢʠʭ ʀʛʨ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʝ ʚ 1984 ʛʦʜʫ 

 ʙ) ʨʝʘʢʪʠʚʥʳʡ ʢʦʩʪʶʤ ʥʘ ʆʪʢʨʳʪʠʠ ʆʣʠʤ-

ʧʠʡʩʢʠʭ ʀʛʨ ʚ ʊʫʨʠʥʝ (2006 ʛʦʜ) 

2) ʢʘʢ ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʘʷʩʷ ʜʝʢʦʨʘʮʠʷ (ʨʠʩ. 4 ʘ ʠ 4 ʙ); 

 
ʈʠʩʫʥʦʢ 4. ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʮʝʥʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

 

ʘ) ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʚʝʪʦʚʳʝ ʬʝʨʤʳ, ʧʨʝʚʨʘ-

ʱʘʶʱʠʝʩʷ ʚ ʦʣʠʤʧʠʡʩʢʠʝ ʢʦʣʴʮʘ (ʮʝʨʝʤʦʥʠʷ 

ʦʪʢʨʳʪʠʷ ʆʣʠʤʧʠʡʩʢʠʭ ʀʛʨ ʚ ʊʫʨʠʥʝ, 2006 ʛʦʜ) 

 ʙ) ʩʚʝʪʦʜʠʦʜʥʘʷ ʜʝʢʦʨʘʮʠʷ, ʧʦʷʚʠʚʰʘʷʩʷ ʚʟʘ-

ʤʝʥ ʚʠʜʝʦʧʨʦʝʢʮʠʠ çʆʣʠʤʧʠʡʩʢʠʝ ʢʦʣʴʮʘè (ʮʝʨʝ-

ʤʦʥʠʷ ʦʪʢʨʳʪʠʷ ʆʣʠʤʧʠʡʩʢʠʭ ʀʛʨ ʚ ʇʝʢʠʥʝ, 2008 

ʛʦʜ) 
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3) ʢʘʢ ʦʙʥʦʚʣʝʥʠʝ (ʨʝʠʥʥʦʚʘʮʠʷ) ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʄʍ-ʉʇ); 

 

 
ʈʠʩʫʥʦʢ 5. ʩʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦ-

ʣʦʛʠʡ 

 

ʘ) LED ʧʘʥʝʣʠ ʢʘʢ ʘʥʘʣʦʛ ʍʫʜʦʞʝ-

ʩʪʚʝʥʥʦʛʦ ʬʦʥʘ (ʮʝʨʝʤʦʥʠʷ ʦʪʢʨʳʪʠʷ 

ʆʣʠʤʧʠʡʩʢʠʭ ʀʛʨ ʚ ʃʦʥʜʦʥʝ , 2012 ʛʦʜ) 

 ʙ) ʢʦʥʩʪʨʫʢʮʠʷ ʜʣʷ ʧʦʪʦʯʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʩ ʚʦʞ-

ʤʦʥʦʩʪʴʶ çʨʘʙʦʪʳè ʫʯʘʩʪʥʠʢʘ ʚʦ ʚʩʝʭ ʧʣʦʩʢʦʩʪʷʭ (ʮʝ-

ʨʝʤʦʥʠʷ ʦʪʢʨʳʪʠʷ ʆʣʠʤʧʠʡʩʢʠʭ ʀʛʨ ʚ ʇʝʢʠʥʝ, 2008 

ʛʦʜ) 

 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʥʦʚʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʄʍ-ʉʇ ï ɻ ʪʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʯʠʥʘʷ ʦʪ ʫʞʝ ʩʪʘʚʰʠʭ ʧʨʠ-

ʚʳʯʥʳʤʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʬʘʢʩʦʚ ʠ ʨʘʮʠʡ, ʟʘʢʘʥʯʠ-

ʚʘʷ 3D-ʧʨʠʥʪʝʨʘʤʠ ʠ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʱʠʤʠ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʨʫʙʝʞʥʘʷ Field Artist (ʨʠʩ. 6.) 

ʜʣʷ ʧʨʦʨʠʩʦʚʢʠ ʧʦʩʪʨʦʝʥʠʡ ʠ ʧʝʨʝʩʪʨʦʝʥʠʡ ʥʘ ʧʦʣʝ 

ʠ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ArtFon (ʨʠʩ. 7) ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʨʠ-

ʩʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʘʨʪʠʥ ʠ ʢʘʨʪʦʯʝʢ ʫʯʘʩʪʥʠ-

ʢʦʚ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ [3, 34]. 
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ʈʠʩʫʥʦʢ 6. ʉʢʨʠʥʰʦʪʳ ʨʘʙʦʯʠʭ ʦʢʦʥ ʧʨʦʛʨʘʤʤʳ Field Artist 

 

 

 
ʈʠʩʫʥʦʢ 7. ʉʢʨʠʥʰʦʪʳ ʨʘʙʦʯʠʭ ʦʢʦʥ ʧʨʦʛʨʘʤʤʳ ArtFon 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠ-

ʪʠʷ ʤʘʩʩʦʚʳʭ ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʧʨʘʟʜʥʠ-

ʢʦʚ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ̫ ʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʘʙʦʪʝ ʨʝ-

ʞʠʩʩʝʨʦʚ-ʧʦʩʪʘʥʦʚʱʠʢʦʚ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ 

ʤʘʩʩʦʚʳʭ ʪʝʘʪʨʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ ʟʥʘ-

ʯʠʪ? ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʦʜʦʙʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ 

ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʫʜʘʰʦʚ ɺ.ʌ. ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʬʦʥ ʚ ʤʘʩ-

ʩʦʚʳʭ ʩʧʦʨʪʠʚʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷʭ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɺ.ʌ. ʂʫʜʘʰʦʚ, ɻ.ɹ. ʈʘ-

ʙʠʣʴ, ʃ.ʊ. ʂʫʜʘʰʦʚʘ, ʄ.ʄ. ʇʠʣʶʛʠʥʘ. ʅʘʮʠʦʥʘʣʴ-

ʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʬʠʟʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ, ʩʧʦʨʪʘ ʠ ʟʜʦʨʦʚʴʷ ʠʤ. ʇ.ʌ. ʃʝʩʛʘʬʪʘ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ï ʉʇʙ. 2011. ï 128 ʩ. 

2. ʂʫʜʘʰʦʚ, ɺ.ʌ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʢʘʢ ʬʘʢʪʦʨ 

ʧʦʚʳʰʝʥʠʷ ʟʨʝʣʠʱʥʦʩʪʠ ʚ ʤʘʩʩʦʚʳʭ ʩʧʦʨʪʠʚʥʦ-

ʧʦʢʘʟʘʪʝʣʥʳʭ ʚʳʩʪʫʧʣʝʥʠʷʭ / ɺ.ʌ. ʂʫʜʘʰʦʚ, ʃ.ʊ. 

ʂʫʜʘʰʦʚʘ // ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʬʦʨʫʤʫ çʉʫʩʧʽʣʴʩʪʚʦ, ʧʦʣʽʪʠʢʘ, ʝʢʦʥʦʤʽʢʘ, ʧʨʘʚʦ: 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʪʘ ʚʟʘʻʤʦʚʧʣʠʚè / ɯʥʩʪʠʪʫʪ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (26-27 ʣʶʪʦʛʦ 2013 ʨ., 

ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ). - ʍ.: ʀʌʀ, 2013. - 244 ʩ., ʩ. 229-

233 

3. ʂʫʜʘʰʦʚ, ɺ.ʌ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʩʧʦʨʪʠʚʥʳʭ ʧʨʘʟʜʥʠʢʦʚ / ɺ.ʌ. ʂʫ-

ʜʘʰʦʚ, ʕ.ʌ. ɸʣʣʘʭʚʝʨʜʠʝʚ // ʄʘʪʝʨʠʘʣʠ ʟʘ 7 ʤʝʞ-

ʜʫʥʘʨʦʜʥʘ ʥʘʫʯʥʘ ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ, 17-25 

ʜʝʢʘʙʨʷ 2011 çɹʲʜʝʱʝʪʦ ʚʲʧʨʦʩʠ ʦʪ ʩʚʝʪʘ ʥʘ 

ʥʘʫʢʘʪʘè. ʊʦʤ 24. ʃʝʢʘʨʩʪʚʦ. ʌʠʟʠʯʝʩʢʘ ʢʫʣʪʫʨʘ ʠ 

ʩʧʦʨʪ. ʉʦʬʠʷ, 2011 çɹʷʣ ɻʈɸɼ-ɹɻè ʆʆɼ. ʉ. 33-39. 
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ɹʘʫʣʠʥ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʄʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

115409, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʛ. ʄʦʩʢʚʘ, ʂʘʰʠʨʩʢʦʝ ʰ., 31 

ʃʝʪʫʥʦʚʘ ʖʣʠʷ ʆʣʝʛʦʚʥʘ 

ʄʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

115409, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʛ. ʄʦʩʢʚʘ, ʂʘʰʠʨʩʢʦʝ ʰ., 31 

ʊʘʨʘʩʦʚ ɺʠʢʪʦʨ ʉʝʨʛʝʝʚʠʯ 

ʄʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

115409, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʛ. ʄʦʩʢʚʘ, ʂʘʰʠʨʩʢʦʝ ʰ., 31 

ʂʘʣʝʥʠʢ ɼʘʥʠʣ ʉʝʨʛʝʝʚʠʯ 

ʄʘʛʠʩʪʨʘʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʷʜʝʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ çʄʀʌʀè 

115409, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʛ. ʄʦʩʢʚʘ, ʂʘʰʠʨʩʢʦʝ ʰ., 31 

 

ʄɽʊʆɼʓ ɸʋʊɽʅʊʀʌʀʂɸʎʀʀ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ɺɽɹ-ʉɸʁʊʆɺ 

 

  



ζColloquium - journal η# 10(62),2020 /  TECHNICAL SCIENCE 61 

Lapshin Dmitriy Vitalevich 

Undergraduate 

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute) 

115409, Russian Federation, Moscow, Kashirskoe hwy, 31 

Kabantsov Yuriy Evgenievich  

Undergraduate 

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute) 

115409, Russian Federation, Moscow, Kashirskoe hwy, 31 

Baulin Aleksandr Vladimirovich 

Undergraduate 

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute) 

115409, Russian Federation, Moscow, Kashirskoe hwy, 31 

Letunova Yuliya Olegovna 

Undergraduate 

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute) 

115409, Russian Federation, Moscow, Kashirskoe hwy, 31 

Tarasov Victor Sergeevich 

Undergraduate 

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute) 

115409, Russian Federation, Moscow, Kashirskoe hwy, 31 

Kalenyk Danil Sergeevich 

Undergraduate 

National Research Nuclear University MEPhI (Moscow Engineering Physics Institute) 

115409, Russian Federation, Moscow, Kashirskoe hwy, 31 

 

WEB SITE USER AUTHENTICATION  METHODS 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ, ʘ ʪʘʢʞʝ ʛʣʦʙʘʣʠʟʘʮʠʷ ʤʠʨʦʚʦʡ ʵʢʦ-

ʥʦʤʠʢʠ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʳʥʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʦʧʣʘʪʳ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʣʘʪʝʞʝʡ ʜʦ ʩʠʭ ʧʦʨ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʥ-

ʢʦʚʩʢʠʭ ʢʘʨʪ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʚʝʨʰʝʥʠʷ ɻ ʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻ ʣʝʢʪʨʦʥʥʦʛʦ ʢʦʰʝʣʴʢʘ ʩ ʝʜʠʥʳʤ ʧʨʦʚʘʡʜʝʨʦʤ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʛʦ ʚʦʟʣʘʛʘʝʪʩʷ ʧʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

Abstract 

Currently, the widespread use of bank cards, as well as the globalization of the global economy, are leading 

to an increase in the electronic payment market. Despite the active development of new methods of electronic 

payment, most of the payments are still carried out using bank cards. In order to increase the security of electronic 

payments, this article discusses the possibility of using an electronic wallet with a single identity provider, which 

is responsible for the user authentication process. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʰʝʣʝʢ, ʧʨʦʚʘʡʜʝʨ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

Key words: e-commerce, e-wallet, authentication provider. 

 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʨʝʙʦʚʘʥʠʡ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʜʦʩʪʫʧ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʫʩʣʫʛ ʨʘʟʣʠʯ-

ʥʳʭ ʩʝʨʚʠʩʦʚ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ð ʵʪʦ çʧʨʦʚʝʨʢʘ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ ʩʫʙʲʝʢʪʫ ʜʦʩʪʫʧʘ ʧʨʝʜʲʷʚʣʝʥʥʦʛʦ ʠʤ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨʘ; ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠè [1].  

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʮʝʩʩʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ 

[2]: 

- ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʷ; 

- ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ;  

- ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʚʦʡʩʪʚʘ; 

- ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʚʣʘʜʝʥʠʷ. 

ʉ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʠ ʢʘʪʝʛʦʨʠʠ 

ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠ ʦʙʨʘʙʦʪʢʠ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʚ 

ʨʝʞʠʤʝ ʦʥʣʘʡʥ-ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʩʝ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ ʠʤʝʶʪ ʰʠʨʦ-

ʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʅʘʭʦʞ-

ʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʨʦʚ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦ-

ʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʦʡ ʠ ʪʨʫʜʥʦ ʤʘʩ-

ʰʪʘʙʠʨʫʝʤʦʡ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʬʘʢʪʦ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʫʪʝʥʪʠʬʠʢʘ-

ʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʤʦʞʝʪ 
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ʙʳʪʴ ʦʩʣʦʞʥʝʥ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦ-

ʨʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʠʣʘʩʴ ʜʚʫʭ-

ʬʘʢʪʦʨʥʘʷ ʠ ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. 

ʂʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʤʝʨʦʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʝʙ-ʩʣʫʞʙʳ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʘʷ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʧʘʨʦʣʶ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʫʞʙʝ ʢʦʥʢʨʝʪʥʫʶ ʢʣʶʯʝʚʫʶ 

ʬʨʘʟʫ, ʥʘʟʳʚʘʝʤʫʶ ʧʘʨʦʣʝʤ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ (ʦʙʳʯʥʦ ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ̫ ʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ). ʕʪʦʪ ʤʝʪʦʜ ʥʝʙʝʟ-

ʦʧʘʩʝʥ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳʙʠʨʘʶʪ 

ʧʨʦʩʪʳʝ ʠ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʧʘʨʦʣʠ (ʥʘʧʨʠʤʝʨ, ʜʘʪʫ 

ʨʦʞʜʝʥʠʷ ʠʣʠ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ) ʠʣʠ ʟʘʧʠʩʳʚʘʶʪ 

ʠʭ ʚ ʧʫʙʣʠʯʥʦʤ ʤʝʩʪʝ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʩʪʘʪʴ ʞʝʨʪ-

ʚʘʤʠ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʝʪʦʜʳ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʢʣʠʝʥʪ ʟʘʧʨʘʰʠʚʘʝʪ ʨʝʩʫʨʩ ʩ ʦʛʨʘ-

ʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ (ʟʘʱʠʱʝʥʥʳʡ ʨʝʩʫʨʩ) ʥʘ ʩʝʨ-

ʚʝʨʝ ʧʫʪʝʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʩʝʨʚʝʨʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʚʣʘʜʝʣʴʮʘ ʨʝʩʫʨʩʘ. ʏʪʦʙʳ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʪʦʨʦʥʥʠʤ ʧʨʠʣʦʞʝʥʠʷʤ ʜʦʩʪʫʧ ʢ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʚʣʘʜʝʣʝʮ ʨʝʩʫʨʩʘ ʜʝʣʠʪʩʷ 

ʩʚʦʠʤʠ ʫʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ ʩ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʦʡ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ ʠ ʦʛʨʘʥʠʯʝʥʠʡ: 

- ʉʪʦʨʦʥʥʠʤ ʧʨʠʣʦʞʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘ-

ʥʠʪʴ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʚʣʘʜʝʣʴʮʘ ʨʝʩʫʨʩʘ ʜʣʷ ʙʫʜʫ-

ʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʜʘʥʥʳʝ ̫ ʚ-

ʣʷʶʪʩʷ ʦʪʢʨʳʪʳʤ ʧʘʨʦʣʝʤ. 

- ʉʝʨʚʝʨʳ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʶ ʧʦ ʧʘʨʦʣʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʢʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʧʘʨʦʣʷʤ. 

- ʉʪʦʨʦʥʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʫʯʘʶʪ ʩʣʠʰ-

ʢʦʤ ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ ʟʘʱʠʱʝʥʥʳʤ ʨʝʩʫʨʩʘʤ ʚʣʘ-

ʜʝʣʴʮʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʣʘʜʝʣʝʮ ʨʝʩʫʨʩʘ ʥʝ ʤʦ-

ʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʜʦʩʪʫʧ-

ʥʦʩʪʴ ʩʪʦʨʦʥʥʠʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

- ɺʣʘʜʝʣʝʮ ʨʝʩʫʨʩʘ ʥʝ ʤʦʞʝʪ ʘʥʥʫʣʠʨʦʚʘʪʴ 

ʜʦʩʪʫʧ ʢ ʦʜʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʩʪʦʨʦʥʥʝʤʫ ʧʨʠʣʦ-

ʞʝʥʠʶ, ʥʝ ʦʪʤʝʥʷʷ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʩʪʦʨʦʥʥʠʤ ʧʨʠ-

ʣʦʞʝʥʠʷʤ, ʠ ʚʳʥʫʞʜʝʥ ʦʙʥʦʚʠʪʴ ʩʚʦʡ ʧʘʨʦʣʴ ʜʣʷ 

ʦʪʟʳʚʘ ʜʦʩʪʫʧʘ. 

- ʂʦʤʧʨʦʤʝʪʘʮʠʷ ʣʶʙʦʛʦ ʩʪʦʨʦʥʥʝʛʦ ʧʨʠʣʦ-

ʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʧʘʨʦʣʷ ʢʦʥʝʯ-

ʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚʩʝʭ ʜʘʥʥʳʭ, ʟʘʱʠʱʝʥʥʳʭ 

ʵʪʠʤ ʧʘʨʦʣʝʤ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʤʝʪʦʜʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʪʘʚʱʠʢʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦ-

ʨʳʝ ʫʜʦʙʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʠʷʤʠ ̫ ʚ-

ʣʷʶʪʩʷ: 

- ʇʨʦʪʦʢʦʣ OpenID [3]; 

- ʇʨʦʪʦʢʦʣ OAuth [4]; 

- ʇʨʦʪʦʢʦʣ OpenID Connect [5]. 

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʫʜʦʙʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʰʝʣʴʢʘ, ʤʦʞʥʦ 

ʚʥʝʜʨʠʪʴ ʩʪʦʨʦʥʥʠʡ ʤʝʭʘʥʠʟʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʚ 

ʧʨʦʮʝʩʩ ʦʧʣʘʪʳ ʥʘ ʩʘʡʪʘʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʧʣʘʪʝʞ ʥʘ ʪʘʢʦʤ 

ʩʘʡʪʝ, ʥʝ ʜʦʣʞʝʥ ʙʫʜʝʪ ʢʘʞʜʳʡ ʨʘʟ ʚʚʦʜʠʪʴ ʜʘʥʥʳʝ 

ʩʚʦʝʡ ʙʘʥʢʦʚʩʢʦʡ ʢʘʨʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʦʧʣʘʪʝ ʥʘ 

ʨʘʟʥʳʭ ʩʘʡʪʘʭ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʘʫʪʝʥʪʠʬʠ-

ʢʘʮʠʶ ʯʝʨʝʟ ʩʝʨʚʠʩ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʰʝʣʴʢʘ, ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʠʟ ʜʦʩʪʫʧʥʳʭ (ʨʘ-

ʥʝʝ ʜʦʙʘʚʣʝʥʥʳʭ ʚ ɻ ʣʝʢʪʨʦʥʥʳʡ ʢʦʰʝʣʝʢ) ʢʘʨʪ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪ ʧʨʦʮʝʩʩ ʦʧʣʘʪʳ. ɹʝʟʦʧʘʩʥʦʩʪʴ 

ʜʘʥʥʳʭ ʢʘʨʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤ 

ʩʝʨʚʠʩʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤ ʫʩʣʫʛʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʢʦʰʝʣʴʢʘ. ɼʘʥʥʳʝ ʧʣʘʪʝʞʥʦʡ ʢʘʨʪʳ ʭʨʘʥʷʪʩʷ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʢʦʰʝʣʴʢʝ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ PCI DSS [6] ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ 

ʦʧʣʘʪʳ ʩ ʨʘʟʨʝʰʝʥʠʷ ʚʣʘʜʝʣʴʮʘ ʢʦʰʝʣʴʢʘ. 
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SECURITY ANALYSIS  OF VIRTUALIZATION  SYSTEMS 

 

ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. ʉ ʧʦʷʚʣʝʥʠʝʤ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʥʠʢʘʶʪ ʠ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʶʪʩʷ 

ʥʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʨʝʰʝʥʠʷ.  

Abstract 

Today virtualization systems are becoming more and more common. With the advent of new technologies new 

problems of information security arise which require new mechanisms and solutions. 
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ʟʦʥʪ-ɺʉ. 

Key words: virtualization, virtual machine, information security, VMware, RHEV, Horizont-VS. 

 

ɺʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʘʶʪ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. 

ʇʦ ʦʮʝʥʢʘʤ ɻ ʢʩʧʝʨʪʦʚ ʦʢʦʣʦ 80% ʥʘʛʨʫʟʢʠ x86 ʩʝʨ-

ʚʝʨʦʚ ʧʨʠʭʦʜʠʣʦʩʴ ʥʘ ʚʠʨʪʫʘʣʴʥʳʝ ʩʨʝʜʳ ʫʞʝ ʚ 

2016 ʛʦʜʫ [1]. ʇʨʠ ʵʪʦʤ ʩ ʨʘʟʚʠʪʠʝʤ ʨʳʥʢʘ ʚʠʨʪʫʘ-

ʣʠʟʘʮʠʠ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʠʩʪʝʤʘʤ, ʠ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ 

ʚʝʢʪʦʨʘ ʘʪʘʢ. 

ʇʦʜ ʚʠʨʪʫʘʣʠʟʘʮʠʝʡ ʧʦʥʠʤʘʶʪ ʧʨʦʮʝʩʩ ʠʟʦʣʷ-

ʮʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʫʤʝʥʴʰʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ. ʕʪʦ 

ʫʧʨʦʱʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʠʩʪʝʤʝ ʟʘ 

ʩʯʝʪ ʠʭ ʣʦʢʘʣʠʟʘʮʠʠ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʣʦʝ ʠʟʦʣʠʨʦ-

ʚʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ [2]. 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ð ʛʨʫʧʧʘ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦ-

ʚʘʥʥʳʭ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʬʦʨʤʘʪʘ ʠʣʠ ʧʘʨʘʤʝʪ-

ʨʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʠʣʠ ʩʝʪʝʚʳʭ ʟʘʧʨʦʩʦʚ ʢ ʢʦʤʧʴʶ-

ʪʝʨʥʳʤ ʨʝʩʫʨʩʘʤ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦ-

ʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʧʨʦʛʨʘʤʤʥʦʡ ʠʣʠ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [3]. 

ʇʦ ʚʠʜʫ ʚʠʨʪʫʘʣʠʟʠʨʫʝʤʦʡ ʩʨʝʜʳ ʨʘʟʣʠʯʘʶʪ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ [4]: 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʨʚʝʨʦʚ ʧʨʠʣʦʞʝʥʠʡ; 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʡ; 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʪʝʡ; 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ; 

- ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʨʚʠʩʦʚ. 

ɺ ʪʝʢʫʱʝʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚʠʨ-

ʪʫʘʣʠʟʘʮʠʶ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʆʉ). 

ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʠʟʘ-

ʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʧʨʠʤʝʥʷʝʤʳʤʠ ʩʝʪʝʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʘʨʭʠʪʝʢʪʫʨʦʡ ʩʠʩʪʝʤ ʚʠʨʪʫʘʣʠʟʘ-

ʮʠʠ, ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʤʠ 

ʥʘ ʙʘʟʝ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦʟʥʠʢʘʶʪ. 

ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʩʨʝʜʘʭ. 

ʏʘʩʪʴ ʧʨʦʙʣʝʤ ʠ ʘʪʘʢ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ 

ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʫ-

ʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʟʘʱʠʪʳ ʥʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʠʤʝʝʪ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝ-

ʭʘʥʠʟʤʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʦ h ʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʥʝ ʩʦʟʜʘʥʳ ʩ 

ʫʯʝʪʦʤ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʚʷʟʘʥʥʳʭ 

ʩ ʥʝʡ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʜʠ-

ʮʠʦʥʥʳʭ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʟʘʛʨʫʟʢʫ ʧʦʣʥʦʡ ʢʦʧʠʠ ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʢʘʞʜʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʤʘʰʠʥʫ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ ʟʘʱʠʪʫ, 

ʥʦ ʩʪʘʥʝʪ ʧʨʠʯʠʥʦʡ ʦʛʨʦʤʥʳʭ ʟʘʪʨʘʪ ʥʘ ʚʩʝ ʢʦʧʠʠ 

ʘʥʪʠʚʠʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʚʩʝʭ 

ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʚ ʩʨʝʜʝ. ɸ ʦʜʥʦʚʨʝʤʝʥʥʘʷ ʘʥ-

ʪʠʚʠʨʫʩʥʘʷ ʧʨʦʚʝʨʢʘ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʥʝʩʢʦʣʴʢʠʭ 

ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ ʩʦʟʜʘʩʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [5]. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʝ ʨʝʰʝʥʠʷ. 

ɽʩʣʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʜʘʥʥʳʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʟʘʱʠʱʝʥʥʦʩʪʴ 

ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʊʨʝʙʦʚʘʥʠʷ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʚ ʚʠʨʪʫʘʣʴʥʳʭ ʩʨʝʜʘʭ ʩʦʜʝʨʞʘʪʩʷ 

ʚ ʩʣʝʜʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ: ʇʨʠʢʘʟʝ 

ʌʉʊʕʂ ʈʦʩʩʠʠ  ̄ 17 ʦʪ 11.02.2013 ʛ.; ʇʨʠʢʘʟʝ 

ʌʉʊʕʂ ʈʦʩʩʠʠ  ̄ 21 ʦʪ 18.02.2013 ʛ.; ʇʨʠʢʘʟʝ 

ʌʉʊʕʂ ʈʦʩʩʠʠ ̄  31 ʦʪ 14.03.2014 ʛ.; ʌʝʜʝʨʘʣʴʥʦʤ 

ʟʘʢʦʥʝ ʦʪ 27.07.2006 ʛ.  ̄152-ʌɿ, ɻʆʉʊ ʈ 56938-

2016 çɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʜʣʘʛʘʝʤʳʝ ʥʘ ʨʳʥʢʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʳʜʝʣʝʥʥʳʤ ʢʨʠʪʝʨʠʷʤ: VMware 

Horizon 7, Citrix XenDesktop 7.5, Microsoft RDS 

(Windows Server 2012 R2), Red Hat Enterprise 

Virtualization 3.3 ʠ ʇʂ ɻʦʨʠʟʦʥʪ-ɺʉ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ. ɺʳʙʨʘʥʥʳʝ 

ʢʨʠʪʝʨʠʠ ʦʧʨʝʜʝʣʷʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʨʝʜʩʪʚ ʧʦ ʩʦʟʜʘʥʠʶ 

ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ, ʧʦʜʜʝʨʞʢʝ ʛʦʩʪʝʚʳʭ ʆʉ, 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʩʨʝʜʳ, ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ 

ʧʘʤʷʪʴʶ, ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʩʨʝʜʳ, ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʢʨʠʪʝʨʠʷ ʦʧʨʝʜʝʣʝʥʘ ʝʛʦ ʟʥʘʯʠ-

ʤʦʩʪʴ. ɿʥʘʯʠʤʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʠ-

ʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʟʘʱʠʱʝʥ-

ʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʇʦʜ ʥʘʜʝʞʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʩʚʦʡ-

ʩʪʚʦ ʦʙʲʝʢʪʘ ʩʦʭʨʘʥʷʪʴ ʚʦ ʚʨʝʤʝʥʠ ʚ ʫʩʪʘʥʦʚʣʝʥ-

ʥʳʭ ʧʨʝʜʝʣʘʭ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʪʨʝʙʫʝʤʳʝ 

ʬʫʥʢʮʠʠ ʚ ʟʘʜʘʥʥʳʭ ʨʝʞʠʤʘʭ ʠ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝ-

ʥʠʷ [6]. ʇʦʜ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦʥʠʤʘʝʪʩʷ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʦʚʝʨʰʝʥʥʦʡ ʨʘʙʦʪʳ ʟʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʜʥʫ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ: ʚʨʝʤʷ ʦʪʢʣʠʢʘ, ʩʢʦʨʦʩʪʴ ʦʙ-

ʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʩʢʦʨʦʩʪʴ ʢʦʤʧʨʝʩʩʠʠ ʠ ʜʝʢʦʤʧʨʝʩʩʠʠ 

ʜʘʥʥʳʭ, ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ [7]. ʇʦʜ ʟʘʱʠʱʝʥʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʝʩʘʥʢʮʠʦʥʠ-

ʨʦʚʘʥʥʦʤʫ ʜʦʩʪʫʧʫ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʝʝ ʠʩʢʘʞʝʥʠʶ ʠʣʠ ʨʘʟʨʫʰʝʥʠʶ [8]. ɼʣʷ ʢʘʞ-
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ʜʦʛʦ ʢʨʠʪʝʨʠʷ ʟʥʘʯʠʤʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ ʦʮʝʥʠʚʘʣʘʩʴ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʦʪ 1 ʜʦ 

4. 

ɼʣʷ ʦʮʝʥʢʠ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʢʨʠʪʝʨʠʠ: 

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ 

ʩʫʙʲʝʢʪʦʚ ʜʦʩʪʫʧʘ ʠ ʦʙʲʝʢʪʦʚ ʜʦʩʪʫʧʘ; 

- ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʩʫʙʲʝʢʪʦʚ ʜʦʩʪʫʧʘ ʢ 

ʦʙʲʝʢʪʘʤ ʜʦʩʪʫʧʘ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ; 

- ʨʝʛʠʩʪʨʘʮʠʷ ʩʦʙʳʪʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ; 

- ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʧʨʦʚʝʨʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʝʝ ʢʦʥʬʠʛʫʨʘʮʠʡ; 

- ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, 

ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʚʥʫʪʨʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʫʧʨʘʚʣʝʥʠʝ ʘʥʪʠʚʠʨʫʩʥʦʡ ʟʘʱʠʪʦʡ; 

- ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʜʘʥʥʳʭ ʦʪʜʝʣʴʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ (ʠʣʠ) ʛʨʫʧʧʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʯʝʨʝʟ VPN; 

- ʫʧʨʘʚʣʝʥʠʝ ʰʘʙʣʦʥʘʤʠ ɺʄ; 

- ʩʝʨʚʠʩ ʩʦʟʜʘʥʠʷ ɺʄ ʩ ʦʙʱʠʤ ʙʘʟʦʚʳʤ 

ʜʠʩʢʦʤ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ɺʄ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʜʘʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ɺʄ 

ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʝʘʥʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʧʘʢʝʪʠʨʦʚʘʥʠʝ ʠ ʜʦʩʪʘʚʢʘ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ; 

- ʙʘʣʘʥʩʠʨʦʚʢʘ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ; 

- ʧʦʜʜʝʨʞʢʘ ʪʦʥʢʠʭ ʢʣʠʝʥʪʦʚ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ; 

- ʧʦʜʜʝʨʞʢʘ ʥʫʣʝʚʳʭ ʢʣʠʝʥʪʦʚ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ; 

- ʧʦʜʜʝʨʞʢʘ Windows 7; 

- ʧʦʜʜʝʨʞʢʘ Windows 10; 

- ʧʦʜʜʝʨʞʢʘ Windows Server 2008 R2; 

- ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʛʠʧʝʨʚʠʟʦʨʳ ʠ 

ʚʠʨʪʫʘʣʴʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʫʩʢʦʨʝʥʠʝ ʨʘʙʦʪʳ ʜʠʩʢʦʚʦʡ ʧʦʜʩʠʩʪʝʤʳ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʥʳʭ ʫʩʢʦʨʠʪʝʣʝʡ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʜʢʣʶʯʝʥʠʡ; 

- ʦʧʪʠʤʠʟʘʮʠʷ ʜʣʷ ʤʝʜʣʝʥʥʳʭ ʢʘʥʘʣʦʚ; 

- ʚʦʟʚʨʘʪ ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʠʩʢʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ; 

- ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʝʩʩʠʡ; 

- ʜʝʜʫʧʣʠʢʘʮʠʷ ʧʘʤʷʪʠ; 

- ʧʦʜʢʘʯʢʘ ʩʪʨʘʥʠʮ ʥʘ ʫʨʦʚʥʝ ɺʄ; 

- ʢʦʤʧʨʝʩʩʠʷ ʧʘʤʷʪʠ; 

- ʧʦʜʢʘʯʢʘ ʩʪʨʘʥʠʮ ʥʘ ʫʨʦʚʥʝ ʛʠʧʝʨʚʠʟʦʨʘ; 

- ʧʨʦʛʨʘʤʤʥʦʝ ʫʩʢʦʨʝʥʠʝ ʛʨʘʬʠʢʠ; 

- ʧʨʦʙʨʦʩ ʬʠʟʠʯʝʩʢʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʘʜʘʧʪʝʨʘ ʚ ɺʄ;  

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʘʜʘʧʪʝʨʘ ʥʝʩʢʦʣʴʢʠʤʠ ɺʄ; 

- ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʭʦʩʪ-ʩʝʨʚʝʨʦʚ;  

- ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʙʨʦʢʝʨʦʚ 

ʩʦʝʜʠʥʝʥʠʡ;  

- ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʳʭ ʨʘʙʦʯʠʭ 

ʩʪʘʥʮʠʡ; 

- ʝʜʠʥʳʡ ʧʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ;  

- ʧʨʦʙʨʦʩ USB ʥʘʢʦʧʠʪʝʣʝʡ;  

- ʧʨʦʙʨʦʩ USB ʩʯʠʪʳʚʘʪʝʣʝʡ ʩʤʘʨʪ-ʢʘʨʪ;  

- ʢʦʥʪʨʦʣʴ/ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʦʙʨʦʩʘ USB 

ʫʩʪʨʦʡʩʪʚ;  

- ʧʦʜʜʝʨʞʢʘ ʜʚʫʭʬʘʢʪʦʨʥʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ;  

- ʧʦʜʜʝʨʞʢʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʩʤʘʨʪ-

ʢʘʨʪʘʤ;  

- ʧʦʜʜʝʨʞʢʘ ʦʜʥʦʢʨʘʪʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ;  

- ʫʧʨʘʚʣʝʥʠʝ ʦʙʨʘʟʘʤʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ;  

- ʠʥʪʝʛʨʘʮʠʷ ʩ ʘʥʪʠʚʠʨʫʩʥʳʤʠ ʨʝʰʝʥʠʷʤʠ;  

- ʝʜʠʥʳʡ ʧʦʨʪʘʣ ʜʦʩʪʫʧʘ ʢ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ 

ʧʨʠʣʦʞʝʥʠʷʤ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʢʘʞʜʦʛʦ ʨʝ-

ʰʝʥʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩʫʤʤʠʨʦʚʘ-

ʥʠʝ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʨʝʜʥʝʡ ʟʥʘ-

ʯʠʤʦʩʪʠ ʢʨʠʪʝʨʠʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʜʘʥʥʦʤʫ ʢʨʠʪʝʨʠʶ. ʂʘʞʜʦʝ ʨʝʰʝʥʠʝ ʚʳʧʦʣʥʷʝʪ ʧʦ-

ʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ð ʜʦʩʪʘʚʢʫ ʚʠʨʪʫʘʣʴʥʦʛʦ ʨʘʙʦ-

ʯʝʛʦ ʩʪʦʣʘ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʚʝʩʴ ʩʧʠʩʦʢ ʧʨʝ-

ʠʤʫʱʝʩʪʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʢʘʞʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʰʝʥʠʷ 

ʩʪʘʨʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ.  

ʅʘʠʙʦʣʴʰʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʠʣʦ ʨʝʰʝʥʠʝ ʦʪ 

ʢʦʤʧʘʥʠʠ VMware ð 83 ʙʘʣʣʘ. ɼʘʥʥʘʷ ʦʮʝʥʢʘ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʦʜʫʢʪ WMware ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʘʢʞʝ ʧʣʘʪʬʦʨʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʱʠʪʫ ʧʦʜʢʣʶʯʝʥʠʡ, ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʪʝʭʥʦʣʦʛʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʠ ʢʦʤ-

ʧʨʝʩʩʠʠ ʪʨʘʬʠʢʘ. 67 ʙʘʣʣʦʚ ʧʦʣʫʯʠʣʦ ʨʝʰʝʥʠʝ ʦʪ 

Citrix. ɼʘʥʥʦʝ ʨʝʝhʥʠʝ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ, ʯʪʦ 

ʫʩʢʦʨʷʝʪ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥ-

ʥʦʩʪʴʶ Citrix XenDesktop ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʩʪʘʣʣʷʮʠʠ ʥʘ ʩʪʦʨʦʥʥʠʝ ʛʠʧʝʨʚʠʟʦʨʳ ʢʘʢ ʩʝʨʚʠʩ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. Microsoft RDS ʧʦʣʫʯʠʣʦ ʦʮʝʥʢʫ 

46 ʙʘʣʣʦʚ. ʈʝʰʝʥʠʷ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʵʢʦʥʦʤʠʯʥʳʤ ʠ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ɻ ʪʦʛʦ ʧʨʦʜʫʢʪʘ ̫ ʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝ-

ʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʚ ʩʝʪʷʭ ʩ ʥʠʟʢʦʡ ʧʨʦ-

ʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʟʘʜʝʨʞʢʦʡ. ʈʝ-

ʰʝʥʠʝ Red Hat ʧʦʣʫʯʠʣʦ ʦʮʝʥʢʫ 39. ɼʘʥʥʘʷ ʧʣʘʪ-

ʬʦʨʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʪʢʨʳʪʦʤ ʢʦʜʝ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʠʤʝʶʱʠʭʩʷ ʥʘʛʨʫʟʦʢ ʩ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʯʘʩʪʥʳʭ ʦʙʣʘʯʥʳʭ ʩʨʝʜ. ʆʪʝʯʝʩʪʚʝʥ-

ʥʘʷ ʧʣʘʪʬʦʨʤʘ ɻʦʨʠʟʦʥʪ-ɺʉ ʧʦʣʫʯʠʣʦ ʦʮʝʥʢʫ 63 

ʙʘʣʣʘ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚʩʪʨʦ-

ʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʨʝʰʝʥʠʷ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝ-

ʧʝʥʠ ʚʳʧʦʣʥʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʨʝʛʫʣʷʪʦʨʦʚ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʩʝʨʪʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ [9]9 VMware 

View ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ɻʀʉ 3 ʢʣʘʩʩʘ, ʀʉ-



66 TECHNICAL SCIENCE /  ζColloquium - journal η# 10(62),2020  

ʇɼʥ 3 ʠ 4 ʫʨʦʚʥʝʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʚ ɸʉ ʥʘ ʢʨʠʪʠ-

ʯʝʩʢʠ ʚʘʞʥʳʭ ʦʙʲʝʢʪʘʭ 3 ʢʣʘʩʩʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʨʦʥʥʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. ʇʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʉɿʀ (ʥʘʧʨʠʤʝʨ, 

vGate R2) ʦʪ ʧʘʨʪʥʝʨʦʚ VMware ʇʆ ʚʠʨʪʫʘʣʠʟʘʮʠʠ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ɸʉ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ ʢ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʝʨʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʨʝʰʝʥʠʷ Citrix 

ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ɻʀʉ 3 ʢʣʘʩʩʘ ʟʘʱʠʱʝʥʥʦ-

ʩʪʠ ʠ ʀʉʇɼʥ 3 ʠ 4 ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ɻʦʨʠʟʦʥʪ-ɺʉ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤʘʭ ʜʦ 1 ʢʣʘʩʩʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʦ 1 

ʫʨʦʚʥʷ ʚʢʣʶʯʠʪʝʣʴʥʦ. 
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ɸʥʥʦʪʘʮʠʷ 
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Abstract 

The term of a dark net is explored in this article in the view of technical arrangement and architectural 

features. Benefits and disadvantages of usage of dark net are also discussed there. 
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ʂʘʞʜʳʡ ʠʟ ʥʘʩ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʪʘʢʠʤ ʧʦʥʷʪʠʝʤ ʢʘʢ Darknet (ʪʝʤʥʘʷ ʩʝʪʴ). ɺ ʦʩʥʦʚ-

ʥʦʤ, ʚ ʥʘʰʠʤ ʫʤʘʭ, darknet ï ʵʪʦ ʥʝʯʪʦ, ʯʪʦ ʷʚʣʷ-

ʝʪʩʷ ʪʦʣʴʢʦ ʢʨʫʧʥʝʡʰʝʡ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʚʝʜʝʥʠʷ 

ʥʝʣʝʛʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʏʘʩʪʦ ʤ  r ʚʦʩʧʨʠʥʠ-

ʤʘʝʤ ʵʪʦʪ ʩʝʛʤʝʥʪ ʠʥʪʝʨʥʝʪʘ ʢʘʢ ʯʪʦ-ʪʦ ʢʨʘʡʥʝ 

ʥʝʛʘʪʠʚʥʦʝ, ʩʪʨʘʰʥʦʝ ʠ ʦʧʘʩʥʦʝ. 

ʆʜʥʘʢʦ ʥʠʢʪʦ ʥʝ ʟʘʜʫʤʳʚʘʝʪʩʷ, ʧʦʯʝʤʫ 

ʠʤʝʥʥʦ ʪʝʥʝʚʘʷ ʩʝʪʴ ʩʪʘʣʘ ʧʦʣʝʤ ʜʣʷ ʚʝʜʝʥʠʷ ʧʨʝ-

ʩʪʫʧʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʪʘʢ, ʯʪʦ ʪʘʢʦʝ darknet? ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʝʛʦ ʨʘʙʦʪʳ? ʀ ʯʪʦ ʜʣʷ ʥʘʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʪʝʤ-

ʥʘʷ ʩʝʪʴ: ʫʜʦʙʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʣʠ ʠʩʪʦʯʥʠʢ ʦʧʘʩ-

ʥʦʩʪʠ? 

ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʘʢʦʝ ʀʥʪʝʨʥʝʪ: ʛʣʦʙʘʣʴʥʘʷ 

ʩʝʪʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ. ʆʜʥʘʢʦ ʧʨʠʚʳʯʥʘʷ ʥʘʤ ʩʝʪʴ, ʢʦʪʦʨʫ ʁʤ  r

ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤ ʠ ʩ ʢʦʪʦʨʦʡ ʤ  rʪʘʢ ʭʦʨʦʰʦ, ʢʘ-

ʟʘʣʦʩʴ ʙʳ, ʟʥʘʢʦʤʳ, ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʤʘʣʫʶ ʯʘʩʪʴ 

ʚʩʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʀʥʪʝʨʥʝʪʘ. ʂʨʦʤʝ ʚʠʜʠʤʦʡ (ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʡ) ʯʘʩʪʠ ʩʝʪʠ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʜʚʘ 

ʫʨʦʚʥʷ: ʛʣʫʙʦʢʘʷ ʩʝʪʴ ʠ ʪʝʥʝʚʘʷ ʩʝʪʴ, ʠʣʠ darknet. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʩʴ ʀʥʪʝʨʥʝʪ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ 

ʘʡʩʙʝʨʛʦʤ, ʚ ʢʦʪʦʨʦʤ ʚʠʜʠʤʘʷ ʩʝʪʴ ï ʚʩʝʛʦ ʣʠʰʴ 

ʚʝʨʰʠʥʘ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1. ɺʠʟʫʘʣʠʟʘʮʠʷ ʛʣʫʙʠʥʳ ʪʝʥʝʚʦʡ ʩʝʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʝʪʴʶ 

 

ɻʣʫʙʦʢʘʷ ʩʝʪʴ ʩʦʜʝʨʞʠʪ ʥʝʠʥʜʝʢʩʠʨʫʝʤʳʝ ʧʦ-

ʠʩʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟ-

ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʦʙʳʯʥʳʝ ʙʨʘʫʟʝʨʳ. 

ɼʘʨʢʥʝʪ ï ʵʪʦ çʥʘʜʩʪʨʦʡʢʘè ʥʘʜ ʚʠʜʠʤʳʤ ʀʥ-

ʪʝʨʥʝʪʦʤ ʚ ʚʠʜʝ ʯʘʩʪʥʳʭ ʩʝʪʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʜʦʤʝʥʳ ʠ ʦʩʦʙʳʝ ʧʨʘʚʠʣʘ ʤʘʨʰʨʫʪʠʟʘ-

ʮʠʠ ʠ ʰʠʬʨʦʚʘʥʠʷ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʵʪʠʭ ʩʝʪʝʡ, ʪʝʭʥʦʣʦʛʠʠ ʤʘʨʰʨʫ-

ʪʠʟʘʮʠʠ ʠ ʰʠʬʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʢʨʳʪʴ ʧʝʨʩʦ-

ʥʘʣʴʥʳʝ ʜʘʥʥʳʝ (ʪ.ʝ. ʩʦʭʨʘʥʷʪʴ ʘʥʦʥʠʤʥʦʩʪʴ), ʧʨʝ-

ʧʷʪʩʪʚʦʚʘʪʴ ʢʦʥʪʨʦʣʶ ʥʘʜ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʠ 

ʩʣʝʞʢʝ ʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ.  

ɺ ʦʩʥʦʚʥʦʤ ʚʩʝ ʘʥʦʥʠʤʥʳʝ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʦʜ-

ʥʦʨʘʥʛʦʚʳʤʠ (ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤʠ) ʩʝʪʷʤʠ, ʛʜʝ 

ʢʘʞʜʘʷ ʤʘʰʠʥʘ ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʩ ʣʶ-

ʙʦʡ ʜʨʫʛʦʡ ʠ ʥʝʪ ʮʝʥʪʨʘʣʴʥʳʭ ʩʝʨʚʝʨʦʚ, ʢʦʦʨʜʠʥʠ-

ʨʫʶʱʠʭ ʨʘʙʦʪʫ ʩʝʪʠ. ʂʨʦʤʝ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʩʝʪʝʡ ʝʩʪʴ ʝʱʝ ʠ ʛʠʙʨʠʜʥʳʝ. ɻʠʙʨʠʜʥʳʝ ʩʝʪʠ ʩʦʯʝ-

ʪʘʶʪ ʚ ʩʝʙʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʝʪʝʡ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʩʝʨʚʝʨʳ, 

ʢʦʪʦʨʳʝ ʢʦʦʨʜʠʥʠʨʫʶʪ ʨʘʙʦʪʫ ʫʟʣʦʚ ʠ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʘʰʠʥʘʭ ʚ ʩʝʪʠ. 

ʉʘʤʘʷ ʠʟʚʝʩʪʥʘʷ ʠ ʨʘʟʚʠʪʘʷ ʘʥʦʥʠʤʥʘʷ ʩʝʪʴ ï 

The Onion Router (TOR) (ʨʠʩ. 2). ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʘʥʦʥʠʤʥʦʩʪʠ TOR ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʶ ʣʫʢʦʚʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ (Onion Routing), ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ 

ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2. ʃʦʛʦ ʧʨʦʝʢʪʘ TOR 
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ʂʘʞʜʳʡ ʧʘʢʝʪ, ʧʦʧʘʚʰʠʡ ʚ ʩʝʪʴ, ʧʨʦʭʦʜʠʪ ʯʝ-

ʨʝʟ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ (ʦʪʢʨʳʪʳʡ ʠʩ-

ʭʦʜʥʳʡ ʢʦʜ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ ʮʝ-

ʧʦʯʢʠ). ʇʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʧʘʢʝʪ ʰʠʬʨʫʝʪʩʷ ʚ ʥʝ-

ʩʢʦʣʴʢʦ çʩʣʦʝʚè: ʩʥʘʯʘʣʘ ʢʣʶʯʦʤ ʜʣʷ ʪʨʝʪʴʝʛʦ 

ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ, ʟʘʪʝʤ ï ʜʣʷ ʚʪʦʨʦʛʦ ʠ ʜʣʷ ʧʝʨʚʦʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʨʠʩ. 3). ɿʘ ʤʥʦʛʦʩʣʦʡʥʦʝ ʰʠʬʨʦ-

ʚʘʥʠʝ ʠ ʩʭʦʜʩʪʚʦ ʦʪʧʨʘʚʣʷʝʤʳʭ ʧʘʢʝʪʦʚ ʩ ʣʫʢʦʤ, 

ʠʤʝʶʱʠʤ ʤʥʦʛʦ ʩʣʦʝʚ, ʪʘʢʦʡ ʤʝʪʦʜ ʠ ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ çʣʫʢʦʚʦʡè ʤʘʨʰʨʫʪʠʟʘʮʠʠ. 

 
ʈʠʩʫʥʦʢ 3. ʄʦʜʝʣʴ ʟʘʰʠʬʨʦʚʘʥʥʦʛʦ ʧʘʢʝʪʘ ʜʘʥʥʳʭ 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʝʨʚʳʡ ʧʨʦʢʩʠ-ʩʝʨʚʝʨ ʧʦʣʫʯʠʪ 

ʧʘʢʝʪ, ʦʥ çʩʥʠʤʘʝʪè ʧʝʨʚʳʡ çʩʣʦʡè ʰʠʬʨʦʚʘʥʠʷ ʠ 

ʧʦʣʫʯʘʝʪ ʪʨʘʩʩʠʨʦʚʦʯʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʪ.ʝ. ʫʟʥʘʝʪ 

ʩʣʝʜʫʶʱʠʡ ʫʟʝʣ ʚ ʮʝʧʦʯʢʝ. ɿʘʪʝʤ ʚʩʝ ʧʦʚʪʦʨʷʝʪʩʷ 

ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʫʟʣʳ ʥʝ ʟʥʘʶʪ, ʢʪʦ ʙʳʣ ʦʪʧʨʘʚʠʪʝ-

ʣʝʤ ʧʘʢʝʪʘ, ʠ ʪʘʢʞʝ ʥʝ ʟʥʘʶʪ, ʢʪʦ ʧʦʣʫʯʘʪʝʣʴ. 

ɺʥʫʪʨʠ TOR ʜʘʥʥʳʝ ʧʝʨʝʥʘʧʨʘʚʣʷʶʪʩʷ ʦʪ ʦʜ-

ʥʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠʣʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ ʢ ʜʨʫ-

ʛʦʤʫ, ʠ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʨʦʢʩʠ-ʩʝʨ-

ʚʝʨʘ, ʛʜʝ ʩʥʠʤʘʝʪʩʷ ʧʦʩʣʝʜʥʠʡ, ʪʨʝʪʠʡ çʩʣʦʡè h ʠʬ-

ʨʦʚʘʥʠʷ, ʧʘʢʝʪ ʧʝʨʝʧʨʘʚʣʷʝʪʩʷ ʫʞʝ 

ʨʘʩʰʠʬʨʦʚʘʥʥʳʤ. 

ʇʨʦʢʩʠ-ʩʝʨʚʝʨʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʩʧʦʣʴʟʫʶʪ 

ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ SOCKS, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝ-

ʜʘʚʘʪʴ ʧʘʢʝʪʳ ʧʨʦʟʨʘʯʥʦ ʜʣʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ, ʪ.ʝ. 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʥʝ ʤʦʛʫʪ ʥʠ ʨʘʩʰʠʬʨʦʚʳʚʘʪʴ ʧʘ-

ʢʝʪʳ, ʥʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʞʝ ʨʘʩʰʠʬʨʦʚʘʥʥʳʡ ʪʨʘ-

ʬʠʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʝʯʥʳʡ ʘʜʨʝʩʘʪ ʧʦʣʫʯʘʝʪ 

ʫʞʝ ʨʘʩʰʠʬʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʘʥʦ-

ʥʠʤʥʦʩʪʠ ʠ ʩ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʭ ʟʘʱʠ-

ʱʝʥʥʦʩʪʠ. 

TOR ï ʛʠʙʨʠʜʥʘʷ ʩʝʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʡ ʩʦʭʨʘ-

ʥʷʪʴ ʠ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʜʥʦʨʘʥʛʦʚʦʡ ʩʝʪʠ. ɺ ʩʝʪʠ TOR ʩʫʱʝ-

ʩʪʚʫʶʪ ʪʨʠ ʮʝʥʪʨʘʣʴʥʳʭ ʩʝʨʚʝʨʘ ʢʘʪʘʣʦʛʦʚ, ʧʦʟʚʦ-

ʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʨʝʛʠʩʪʨʘ-

ʮʠ ʁʩʝʨʚʝʨʦʚ ʚ ʩʝʪʠ.  

ɺ ʩʝʪʴ TOR ʥʝʚʦʟʤʦʞʥʦ ʧʦʧʘʩʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʦʙʳʯʥʳʡ ʙʨʘʫʟʝʨ, ʧʦʪʦʤʫ ʯʪʦ ʚʩʝ ʩʢʨʳʪʳʝ ʩʣʫʞʙʳ 

ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʯʝʨʝʟ ʦʩʦʙʳʝ ʧʩʝʚʜʦʜʦʤʝʥʳ ʚʝʨʭ-

ʥʝʛʦ ʫʨʦʚʥʷ, onion (ʪ.ʝ. ʜʦʤʝʥʳ, ʥʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʝ ʜʦʤʝʥʥʳʭ ʠʤʝʥ). ɼʦʤʝʥʥʳʝ 

ʠʤʝʥʘ ʚ ʵʪʦʡ ʟʦʥʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʣʫʯʘʡ-

ʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʢʣʶʯʘ ʩʝʨʚʝʨʘ ʠ ʩʦʜʝʨʞʘʪ 16 ʩʠʤ-

ʚʦʣʦʚ (ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ ʠ 

ʮʠʬʨʳ ʦʪ 2 ʜʦ 7). ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʘʥʦʥʠʤ-

ʥʳʤ ʩʢʨʳʪʳʤ ʩʣʫʞʙʘʤ, ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Tor-

ʢʣʠʝʥʪ, ʥʘʧʨʠʤʝʨ TOR Browser. 

ɸʥʦʥʠʤʥʦʩʪʴ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʚ darknet ʧʨʠʚʣʝʢ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʚʝʜʫ-

ʱʠʭ ʥʝʟʘʢʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʘʥʦʥʠʤʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʶʪ ʠʤ ʫʢʨʳʚʘʪʴʩʷ 

ʦʪ ʧʨʝʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʥʝʚʘʷ 

ʩʝʪʴ ʩʪʘʣʘ ʧʣʦʱʘʜʢʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʩʪʫʧʥʦʡ ɻ ʢʦ-

ʥʦʤʠʢʠ, ʧʦʵʪʦʤʫ ʤ  rʯʘʩʪʦ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʦʙʚʠʥʝ-

ʥʠʷʤʠ ʚ ʝ yʘʜʨʝʩ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʝ yʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʪʝʨʨʦʨʠʟʤʝ, ʥʝʟʘʢʦʥʥʦʤ ʦʙʦʨʦʪʝ 

ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʨʫʞʠʷ ʠ ʪ.ʜ.  

ʆʜʥʘʢʦ, ʢʘʢ ʩʯʠʪʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʠ TOR, ʧʨʝ-

ʩʪʫʧʥʠʢʠ ʯʘʱʝ ʚʳʙʠʨʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʦʣʷ ʢʨʠʤʠ-

ʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʠ TOR ʥʝʚʝʣʠʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʥʦʥʠʤʥʳʝ ʩʝʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʠʷ ʧʨʦʪʠʚʦʟʘʢʦʥʥʳʭ ʜʝʡ-

ʩʪʚʠʡ. Darknet ï ʢʣʘʜʝʟʴ ʟʥʘʥʠʡ ʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ 

ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʦ-

ʨʫʤʥʳʭ ʚʝʪʦʢ, ʛʜʝ ʦʙʩʫʞʜʘʶʪʩʷ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʮʠʬʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. Darknet ʪʘʢʞʝ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʜʣʷ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʨʫʧʥʳʭ ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝ-

ʥʠʷʭ ʚʣʘʩʪʴʶ ʯʠʥʦʚʥʠʢʘʤʠ. ɾʫʨʥʘʣʠʩʪʳ ʠʩʧʦʣʴ-

ʟʫʶʪ ʘʥʦʥʠʤʥʳʝ ʩʝʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʦʙʱʝʥʠʷ ʩ ʠʥʬʦʨʤʘʪʦʨʘʤʠ ʠ ʜʠʩʩʠʜʝʥʪʘʤʠ. 

ʆʩʥʦʚʘʪʝʣʠ TOR ʫʙʝʞʜʝʥʳ, ʯʪʦ ʢʘʞʜʳʡ ʠʤʝʝʪ 

ʧʨʘʚʦ ʥʘ ʜʦʩʪʫʧ ʢ ʥʝʮʝʥʟʫʨʥʦʡ ʩʝʪʠ ʠ ʥʘ ʩʦʭʨʘʥʝ-

ʥʠʝ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʠ ʯʘʩʪʥʦʡ ʞʠʟʥʠ ʚ ʀʥʪʝʨ-

ʥʝʪʝ. ɸʢʪʠʚʠʩʪʳ ʠʟ ʌʦʥʜʘ ʕʣʝʢʪʨʦʥʥʳʭ ʈʫʙʝʞʝʡ 

ʪʘʢʞʝ ʚʠʜʷʪ ʚ TOR ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʘʱʠʪʳ ʦʩʥʦʚ-

ʥʳʭ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʝʪʠ TOR ʚ ʈʦʩʩʠʠ. 

ɼʦ ʣʝʪʘ 2013 ʛʦʜʘ ʨʦʩʩʠʡʩʢʠʡ darknet ʧʝʨʝʙʳ-

ʚʘʣ ʚ ʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʥʝʙʦʣʴʰʠʤ ʨʦʩʪʦʤ 

ʯʠʩʣʘ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʘʚʛʫʩʪʝ 2013 ʛ., ʧʦʩʣʝ ʨʘʟʦʙʣʘʯʝʥʠʷ ʉʥʦ-

ʫʜʝʥʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʠʡ ʧʦʜʲʝʤ ʯʠʩʣʝʥʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ TOR ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʘ ʨʦʩʩʠʡʩʢʠʡ 

darknet ʥʘʯʠʥʘʝʪ ʫʜʠʚʣʷʪʴ ʩʚʦʠʤʠ ʪʝʤʧʘʤʠ ʨʘʟʚʠ-

ʪʠʷ. ʕʢʩʧʝʨʪʳ ʨʳʥʢʘ ʧʦʣʘʛʘʶʪ, ʯʪʦ ɻ ʪʦ ̫ ʚʣʝʥʠʝ ʚʳ-

ʟʚʘʥʦ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠʥʷʪʠʝʤ ʨʷʜʘ ʟʘʢʦʥʦʚ, ʢʦʪʦ-

ʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʚʦʙʦʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʀʥʪʝʨ-

ʥʝʪʝ ʠ ʨʘʟʚʠʪʠʝʤ çʈʦʩʢʦʤʥʘʜʟʦʨʘè ʢʘʢ 

ʢʘʨʘʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʟʘʧʨʝʪ ʥʘ ʜʦ-

ʩʪʫʧ ʢ ʨʘʟʣʠʯʥʦʤʫ ʢʦʥʪʝʥʪʫ ʚʳʟʳʚʘʝʪ ʞʝʣʘʥʠʝ 
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ʥʘʡʪʠ ʩʧʦʩʦʙʳ ʦʙʭʦʜʘ ʦʛʨʘʥʠʯʝʥʠʡ. ɿʘʢʦʥʦʜʘʪʝʣʴ-

ʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʀʥʪʝʨʥʝʪʘ ʪʦʣ-

ʢʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʟʘʙʣʦʢʠʨʦʚʘʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʈʦʩ-

ʩʠʷ ʧʦʰʣʘ ʧʦ ʧʫʪʠ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʠ ʟʘʧʨʝʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʘʥʦʥʠʤʠʟʘʮʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʯʠʩʣʘ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ, ʞʝʣʘʶʱʠʭ ʧʦʧʘʩʪʴ ʚ ʩʝʪʴ ʙʝʟ ʮʝʥʟʫʨʳ, 

ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʩʣʝʞʢʠ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʜʥʘʢʦ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʥʦʥʠʤ-

ʥʳʝ ʩʝʪʠ ï ʵʪʦ, ʩʚʦʝʛʦ ʨʦʜʘ, çʯʘʰʢʠ ʇʝʪʨʠè ʜʣʷ 

ʢʨʠʤʠʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʥʝ ʜʝ-

ʣʘʝʪ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʯʝʤ-ʪʦ ʦʧʘʩʥʳʤ, ʝʝ ʥʝ 

ʩʪʦʠʪ ʙʦʷʪʴʩʷ ʠ ʘʩʩʦʮʠʠʨʦʚʘʪʴ ʣʠʰʴ ʩ ʥʝʣʝʛʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʨʝʩʪʫʧʣʝʥʠʷ ʩʦ-

ʚʝʨʰʘʶʪʩʷ ʚ ʣʶʙʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ɸʥʦʥʠʤʥʳʝ ʩʝʪʠ ʚʩʝ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʦʥʠʤʠʟʘʮʠʠ ʠ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 
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ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʪʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝ-

ʩʪʚʦ ʩʪʘʣʦ ʧʨʠʦʙʨʝʪʘʪʴ ʭʘʨʘʢʪʝʨ ʮʠʬʨʦʚʦʛʦ ʦʙʱʝ-

ʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

- ʫʩʣʦʞʥʷʶʪʩʷ ʠ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤ-

ʥʳʝ ʩʨʝʜʩʪʚʘ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ ʠ ʭʨʘ-

ʥʷʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʜʦʩʪʫʧʥʳ ʤʥʦʛʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ; 

- ʩʪʦʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʩʝ-

ʤʠʨʥʦʡ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʧʦʚʳʰʘʝʪʩʷ; 

- ʩʦʟʜʘʶʪʩʷ ʘʥʪʠʚʠʨʫʩʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʠ ʜʨ. [1, c. 43]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʚʩʪʘʣʘ ʠ ʧʨʦʙʣʝʤʘ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢ-

ʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʪʨʝʪʴʠʭ ʣʠʮ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʩ ʩʘʤʦʛʦ ʤʦʤʝʥʪʘ ʝʝ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʷ ʜʦ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʠ 

ʜʦʚʦʣʴʥʦ ʥʝʦʜʥʦʟʥʘʯʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺʥʘʯʘʣʝ ʚʳʜʝʣʷʣʠʩʴ ʜʚʘ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-

ʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ:  

- ʧʨʠʤʝʥʝʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʝʝ ʭʨʘʥʝʥʠʷ ʠ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ; 

- ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦ-

ʩʪʫʧʘ ʪʨʝʪʴʠʭ ʣʠʮ ʢ ʢ ʜʘʥʥʳʤ.  

ɿʘʪʝʤ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʩʪʘʣʠ ʚʦʧʨʦʩʳ ʩʪʘʣʠ 

ʧʨʦʙʣʝʤʳ ʧʨʦʚʝʨʢʠ ʠ ʧʨʠʥʷʪʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ-

ʱʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʳ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ [5, c. 11]. 

ʇʦʜ ʫʛʨʦʟʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʩʠʩʪʝʤʝ ʧʦʥʠʤʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʝʝ ʩʦʙʩʪʚʝʥʥʠʢʘʤ (ʚʣʘʜʝʣʴʮʘʤ) ʠ 

(ʠʣʠ) ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʕʪʠ ʫʛʨʦʟʳ ʤʦʛʫʪ ʥʦʩʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢ-

ʪʝʨ (ʢʦʛʜʘ ʥʘ ʠʥʬʦʨʤʘʮʠʶ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ 

ʧʨʠʨʦʜʥʳʝ ʩʪʠʭʠʡʥʳʝ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʲʝʢ-

ʪʠʚʥʳ ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʯʝʣʦʚʝʢʘ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ (ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ). ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳ ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʣʫʯʘʡʥʦ ʚʦʟʥʠʢ-

ʰʠʤʠ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʳʤʠ, ʪʘʢ ʠ ʫʤʳʰʣʝʥʥʳʤʠ 

ʠʣʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʳʤʠ. ʀʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1 [3, c. 42].  

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʛʨʦʟ ʠʥʬʦʨʤʘʮʠʠ 

ʉʣʫʯʘʡʥʳʝ ʋʤʳʰʣʝʥʥʳʝ 

ʆʰʠʙʢʠ ʠ ʥʝʜʦʯʝʪʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ 

ɺʣʠʷʥʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠʥʳʭ ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʦʚ ʠ 

ʵʣʝʢʪʨʦʫʩʪʨʦʡʩʪʚ 

ʅʝʟʘʢʦʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʜʨʫʛʠʭ ʣʠʮ 

ʆʰʠʙʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʩʠʩʪʝʤ 

ʅʝʟʘʢʦʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʠ 

ʉʙʦʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ   

 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠ-

ʷʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩʢʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ: 

- ʦʙʨʘʱʝʥʠʝ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʢ ʦʙʲʝʢʪʘʤ ʠʥ-

ʬʦʨʤʘʮʠʠ; 

- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʩʨʝʜʩʪʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʙʦʡʪʠ ʩʨʝʜ-

ʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ; 

- ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʥʝʜʨʠʪʴ ʫʛʨʦʟʳ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ;  

- ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤ ʠʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʥ-

ʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʩʠʩʪʝʤ [4]. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠ ʨʝʰʘʷ ʧʨʦʙʣʝʤʫ ʟʘʱʠʪʳ ʜʘʥ-

ʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʳʜʝʣʷʶʪ 4-

ʫʨʦʚʥʝʚʫʶ ʠʝʨʘʨʭʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʝʩʪʠ ʨʠʩʢʠ ʚ ʩʠʩʪʝʤʫ ʠ ʥʝʡʪʨʘ-

ʣʠʟʦʚʘʪʴ ʫʛʨʦʞʘʶʱʠʝ ʬʘʢʪʦʨʳ, ʯʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʚ ʪʘʙʣʠʮʝ 2 [2, c. 31]. 

ʊʘʙʣʠʮʘ 2 ï ʉʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ ʫʛʨʦʟʳ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ  
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ʄʝʭʘʥʠʟʤ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ: 

1) ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʟʘʱʠʪʳ;  

2) ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʠ ʩʨʝʜ-

ʩʪʚʘ;  

3) ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ; 

4) ʢʦʤʧʴʶʪʝʨʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ [2, 

c. 58].  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ - ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʱʠʪʳ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪ ʥʝʟʘʢʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʘʚʪʦʨʠʟʘʮʠʶ ʠ 

ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ.  
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MOBILE  APPLICATION  AS A TOOL  FOR ENHANCING  COMPANY  BUSINESS PROCESESS 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠ ʦʪʣʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ ʟʘʚʠʩʠʪ ʩʢʦ-

ʨʦʩʪʴ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʝʝ ʨʘʙʦʪʳ. ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʤʝʥʴʰʝ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʢʘʢ ʩʧʦʩʦʙ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʫʛʘ, ʘ ʥʘʙʠʨʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʙʠʟʥʝʩ ʩʨʝʜʝ, ʢʘʢ ʠʥ-

ʩʪʨʫʤʝʥʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʧʘʥʠʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪ ʠ ʨʘʩʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩʧʦʩʦʙʥʳ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʩʦʙʩʪʚʝʥʥʠʢʘʤ ʙʠʟʥʝʩʘ. 

Abstract 

The speed and effectiveness of company`s work depend on how well main processes are organized and de-

bugged. In the modern world, mobile applications are less seen as a way of spending leisure time, and are gaining 

more and more popularity in the business environment as a tool for automating certain areas of the company`s 

activities. This article considers and reveals the possibilities that mobile applications can provide to business 

owners. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʦʧ-

ʪʠʤʠʟʘʮʠʷ, ʙʠʟʥʝʩ-ʟʘʜʘʯʠ. 

Keywords: mobile application, business processes, enhancing, automating, optimization, business-tasks.  

 

ʂʘʞʜʘʷ ʢʦʤʧʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʚ ʩʚʦʝʤ ʧʦʜ-

ʭʦʜʝ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʦʧʝʨʘʮʠʦʥ-

ʥʦʛʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʚ. ʏʝʪʢʦʝ ʧʦʥʠʤʘ-

ʥʠʝ ʠ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ 

ʢʦʤʧʘʥʠʠ ʠ ʝʝ ʨʫʢʦʚʦʜʩʪʚʫ ʙʝʟ ʙʦʣʴʰʠʭ ʪʨʫʜʦʟʘ-

ʪʨʘʪ ʚʳʷʚʣʷʪʴ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʙʠʟʥʝʩʘ ʠ 

ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʧʨʝʜʝʣʷʷ ʩʣʘʙʳʝ ʫʯʘʩʪʢʠ 

ʤʝʥʝʜʞʤʝʥʪ ʢʦʤʧʘʥʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʧʦʟʠʮʠʠ, ʢʦ-

ʛʜʘ ʦʪʩʨʦʯʠʚʘʥʠʝ ʧʨʠʥʷʪʠʷ ʨʝʰʠʪʝʣʴʥʳʭ ʤʝʨ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʠ ʠʟʜʝʨʞ-

ʢʘʤ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʦʮʝʩʩʳ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʘ-

ʥʠʡ ʪʨʝʙʫʶʪ ʨʝʛʫʣʷʨʥʦʛʦ ʧʝʨʝʩʤʦʪʨʘ ʧʦʩʢʦʣʴʢʫ: 

¶ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʜʜʝʨʞʢʠ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʩʪʝʧʝʥ-

ʥʦʤʫ ʩʥʠʞʝʥʠʶ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝ-

ʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʪʘʥʜʘʨʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥ-

ʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

¶ ʢʦʥʢʫʨʝʥʪʳ ʥʝ ʩʪʦʷʪ ʥʘ ʤʝʩʪʝ. ɺʥʝʜʨʷʷ ʥʦ-

ʚʳʝ ʨʝʰʝʥʠʷ, ʩʦʩʝʜʠ ʧʦ ʙʠʟʥʝʩʫ ʧʨʠʚʣʝʢʘʶʪ ʢ ʩʝʙʝ 

ʚʥʠʤʘʥʠʝ ʢʣʠʝʥʪʦʚ, ʫʚʝʣʠʯʠʚʘʷ ʩʚʦʶ ʘʫʜʠʪʦʨʠʶ ʠ 

ʩʦʢʨʘʱʘʷ ʧʨʠ ʵʪʦʤ ʚʘʰʫ. 

¶ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʨʘʩʪʘʶʪ ʠ ʪʨʝ-

ʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɿʘʜʘʯʘ ʧʨʝʚʟʦʡʪʠ ʦʞʠʜʘʥʠʷ 

ʢʣʠʝʥʪʦʚ ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʠʜʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʝʡ, 

ʪʨʫʜʥʦʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʤ ʧʦʟʚʦʣʠʪ ʥʝ ʧʦʪʝʨʷʪʴ ʢʣʠʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʠʢʪʫʝʪʩʷ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ. ʇʨʠ ʵʪʦʤ, ʚʦʟ-

ʥʠʢʘʝʪ ʚʦʧʨʦʩ ʢʘʢʠʝ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʙʫ-

ʜʫʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʡ, ʥʘʠʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʚʦʚʣʝʯʝʥʠʠ ʚ ʧʨʦʮʝʩʩʳ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʆʧʨʦʩʳ ʘʥʘʣʠʪʠʢʦʚ ʠ ʩʪʘʪʠʩʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

71% ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ ʤʠʥʠʤʫʤ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʠ ɻ ʪʦʤ 

1/3 ʫʞʝ ʚʥʝʜʨʷʝʪ ʠʣʠ ʚʥʝʜʨʠʣʘ ʧʦʜʦʙʥʳʝ ʩʝʨʚʠʩʳ. 

ʊʘʢʠʝ ʮʠʬʨʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʩʝʦʙʱʝʤ 

ʧʨʠʟʥʘʥʠʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʦʨʛʘʥʠʟʘʮʠʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʩʬʝʨʳ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ 

ʧʣʘʥʰʝʪʦʚ ʠ ʪʝʣʝʬʦʥʦʚ ʚ ʩʬʝʨʫ ʙʠʟʥʝʩʘ ʨʦʩʪ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʧʦʢʘʟʘʣ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʫ 

77% ʦʨʛʘʥʠʟʘʮʠʡ. 59% ʧʨʠʥʷʚʰʠʡ ʫʯʘʩʪʠʝ ʚ 

ʦʧʨʦʩʝ ʢʦʤʧʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ ʜʣʷ ʚʘʞʥʳʭ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ. 2/3 ʨʝʩʧʦʥ-

ʜʝʥʪʦʚ ʦʪʤʝʪʠʣʠ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠ ʩʦʢʨʘʱʝʥʠʝ ʟʘ-

ʪʨʘʯʠʚʘʝʤʦʛʦ ʨʘʥʝʝ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʣʦʞʥʳʭ 

ʢʣʶʯʝʚʳʭ ʙʠʟʥʝʩ-ʟʘʜʘʯ ʢʘʢ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʉ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʨʘʩʪʝʪ ʠ ʩʧʨʦʩ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʝʨʩʦʥʘʣʴ-
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ʥʳʭ ʜʣʷ ʢʦʤʧʘʥʠʠ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʠʣʦʞʝ-

ʥʠʡ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʟʘʢʘʟʯʠʢʘ ʠ ʝʛʦ ʙʠʟʥʝʩʘ, ʧʦʟʚʦʣʷʷ ʠʤ ʙʳʪʴ ʪʝʭʥʦʣʦ-

ʛʠʯʥʳʤʠ, ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʱʠʤʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʳʤʠ ʚ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝ-

ʥʠʷ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩ-

ʩʦʚ, ʯʪʦ ʧʨʷʤʦ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʯʝʨʝʟ ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʧʨʠʥʦʩʠʪ ʧʨʠʙʳʣʴ ʢʦʤʧʘ-

ʥʠʠ.  

ɺʩʝ ʧʨʠʣʦʞʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʳʝ ʧʦʜ ʥʫʞʜʳ ʙʠʟ-

ʥʝʩʘ, ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʢʘʪʝʛʦʨʠʠ, ʦʪ-

ʪʘʣʢʠʚʘʷʩʴ ʦʪ ʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʠ ʦʧʮʠʡ: 

1. ʈʘʙʦʯʠʝ. ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʮʝʣʝʥʳ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʚʩʝʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ: 

ʧʦʤʦʛʘʶʪ ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ, ʥʘʟʥʘʯʘʪʴ ʠʩʧʦʣʥʠʪʝʣʝʡ 

ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ, ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ, ʦʙʤʝʥʠ-

ʚʘʪʴʩʷ ʩʦʦʙʱʝʥʠʷʤʠ ʠ ʬʘʡʣʘʤʠ ʚ ʭʦʜʝ ʨʘʙʦʪʳ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʧʨʠʣʦ-

ʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʷʩʥʦ ʦʧʨʝʜʝʣʷʪʴ ʢʪʦ ʯʝʤ ʟʘʥʷʪ, 

ʢʘʢʦʡ ʦʪʜʝʣ ʥʘʠʙʦʣʝʝ ʧʝʨʝʛʨʫʞʝʥ ʟʘʜʘʯʘʤʠ, ʘ ʢʘʢʦʡ 

ʧʨʦʩʪʘʠʚʘʝʪ, ʥʘ ʢʘʢʦʡ ʩʪʘʜʠʠ ʥʘʭʦʜʠʪʩʷ ʪʦʪ ʠʣʠ 

ʠʥʦʡ ʧʨʦʝʢʪ ʠ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʟʘʜʝʨʞʝʢ ʠ ʧʨʦ-

ʩʪʦʝʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʙʦʪʥʠʢʠ ʙʝʟ ʪʨʫʜʘ ʤʦ-

ʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʝ ʩʚʦʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ 

ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʢʦʣʣʝʛʘʤ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

2. ʀʥʬʦʨʤʘʪʠʚʥʳʝ. ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦ-

ʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʪʝʢʫʱʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʚʝʜʝʥʠʷ ʜʝʣ. 

3. ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ. ɿʘʜʘʯʘ ʪʘʢʠʭ ʨʝʰʝʥʠʡ 

ʩʦʩʪʦʠʪ ʚ ʫʧʨʦʱʝʥʠʠ ʧʨʦʮʝʩʩʘ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ ʠ ʧʦʤʦʛʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʩʚʷʟʠ ʩ 

ʢʣʠʝʥʪʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʧʨʠ-

ʣʦʞʝʥʠʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳ: ʦʥʘ ʧʦʟʚʦʣʷʶʪ ʦʪ-

ʧʨʘʚʣʷʪʴ ʩʦʦʙʱʝʥʠʷ, ʩʩʳʣʢʠ, ʬʘʡʣʳ, ʩʦʚʝʨʰʘʪʴ ʚʠ-

ʜʝʦʟʚʦʥʢʠ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʛʨʫʧʧʦʚʳʝ ʯʘʪʳ ʠ ʚʠ-

ʜʝʦʢʦʥʬʝʨʝʥʮʠʠ. 

4. ʀʥʪʝʛʨʘʪʠʚʥʳʝ. ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʦʙʲ-

ʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʯʘʩʪʠʯʥʦ ʬʫʥʢʮʠʦʥʘʣ ʧʝʨʚʳʭ ʪʨʝʭ 

ʛʨʫʧʧ ʠ ʜʘʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ. ʇʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʫ, ʦʥʠ ʧʦʤʦʛʘʶʪ 

ʩʦʟʜʘʪʴ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʢʫʣʴʪʫʨʫ ʠ ʝʜʠʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʢʦʤʧʘʥʠʠ. ʇʦʤʠʤʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ 

ʥʫʞʥʫʶ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʠʥʬʦʨʤʘʮʠʶ 

ʠ ʥʘʣʘʞʠʚʘʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʩʝʭ ʚʠʜʦʚ, ʪʘʢʠʭ ʧʨʠ-

ʣʦʞʝʥʠʝ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʙʦʣʴʰʦʡ ʨʷʜ ʜʨʫʛʠʭ 

ʟʘʜʘʯ: ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʦʙʱʝʝ ʭʨʘʥʠʣʠʱʝ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʷ ʩʦʪʨʫʜʥʠʢʘʤ ʜʝʣʠʪʴʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ ʦʪʯʝʪʘʤʠ ʠ ʜʨʫʛʠʤʠ ʟʥʘʯʠʤʳʤʠ ʜʦʢʫʤʝʥ-

ʪʘʤʠ. 

ʉʝʛʦʜʥʷ, ʨʘʙʦʪʘ ʢʦʤʧʘʥʠʠ ʙʝʟ ʙʠʟʥʝʩ-ʧʨʠʣʦ-

ʞʝʥʠʡ ʚʦʟʤʦʞʥʘ, ʥʦ ʥʘʙʠʨʘʷ ʦʙʦʨʦʪʳ, ʚʦʧʨʦʩ ʚʥʝʜ-

ʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪ ʦʩʦʙʦ ʦʩʪ-

ʨʳʤ. ʉʦʚʝʨʰʝʥʩʪʚʫʷ ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʧʦʤʦʛʘʶʪ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʚʘʞʥʳʭ 

ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯʘʭ, ʛʨʘʤʦʪʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʨʘ-

ʙʦʯʝʝ ʚʨʝʤʷ ʠ ʥʘʣʘʞʠʚʘʪʴ ʩʚʷʟʴ ʩ ʢʦʣʣʝʛʘʤʠ ʠ ʧʘʨʪ-

ʥʝʨʘʤʠ, ʧʦʚʳʰʘʷ ʣʦʷʣʴʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʤʦ-

ʛʘʷ ʵʬʬʝʢʪʠʚʥʝʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʦʙʷʟʘʥʥʦʩʪʷʤʠ.  
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ɸʥʥʦʪʘʮʠʷ 

ʋʩʧʝʰʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʩʣʦʞʥʦʡ, ʦʪʢʨʳʪʦʡ, ʜʠʥʘʤʠʯʥʦʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʩʠʩʪʝʤʳ ʩ ʮʝʣʷʤʠ, ʟʘʜʘʯʘʤʠ, ʩʪʨʫʢʪʫʨʦʡ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʘʤʠ. 

ʈʘʟʨʘʙʦʪʢʘ ɻ ʬʬʝʢʪʠʚʥʳʭ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʟʤʦʚ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʨʝʩʫʨ-

ʩʘʤʠ, ʘ ʠʤʝʥʥʦ ʪʦʡ ʯʘʩʪʴʶ, ʢʦʪʦʨʘʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ. [2]  ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʜʠʥʘʤʠʯʥʦʩʪʠ ʚʥʝʰʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʨʝʜʳ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. 
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Abstract 

The success of an enterprise as a complex, open, dynamic socio-economic system with goals, objectives, and 

structure depends largely on its availability of resources. 

The development of effective, adapted to modern conditions of development of enterprise management mech-

anisms is impossible without a comprehensive and systematic management of intellectual resources, namely the 

part that functions in the external environment. [2] the Formation of an effective strategy for the development of 

enterprises in an uncertain and dynamic external economic environment requires the use of all available re-

sources. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ, ʨʝʩʫʨʩʳ, ʠʥʥʦʚʘʮʠʠ  

Keywords: technology, enterprises, resources, innovations 

 

ʈʦʣʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʳʥʦʯʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʢʦʥʪʨʘʛʝʥ-

ʪʦʚ [1]. ʉʨʝʜʠ ʪʘʢʠʭ ʮʝʥʥʦʩʪʝʡ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ: 

ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʙʳʣʴʥʦʩʪʠ, ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ, 

ʦʧʪʠʤʠʟʘʮʠʶ ʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ, ʨʘʟʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʫʚʝʣʠʯʝʥʠʝ ʠʥʚʝʩʪʠ-

ʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠ-

ʚʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʨʳʥʦʯʥʳʭ ʧʦʟʠ-

ʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ.  

ɺ ʥʘʫʯʥʦʡ, ʫʯʝʙʥʦʡ ʠ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʦʟʥʠʢʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʥʦʛʣʘ-

ʩʠʡ ʚ ʪʨʘʢʪʦʚʢʝ ʪʘʢʠʭ ʪʨʘʜʠʮʠʦʥʥʦ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʧʦʥʷʪʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ: çʨʝʩʫʨʩʳè, çʧʦʪʝʥ-

ʮʠʘʣè, çʢʘʧʠʪʘʣè. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʠʭ ʩʦʯʝʪʘʥʠʝ ʩ 

ʪʝʨʤʠʥʦʤ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝè ʠʣʠ çʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʡè ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʩʫʪʠ ʧʦʥʷʪʠʡ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʭ ʦʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʣʣʝʢʪ 

ʯʝʣʦʚʝʢʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʢʦʪʦʨʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʨʝʩʫʨʩʘ, ʧʦʪʝʥʮʠʘʣʘ ʠʣʠ 

ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ - ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. 

ʋʯʠʪʳʚʘʷ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʧʨʦʠʟʚʦʜʥʦʩʪʠ ʦʪ ʥʠʭ ʧʦʪʝʥ-

ʮʠʘʣʘ ʠ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʥʘʫʯʥʳʤ ʟʘʜʘʯʝʡ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ ʠ ʦʧʨʝ-

ʜʝʣʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʩʣʝʜʥʠʭ ʢʘʢ ʦʩʥʦʚʳ ʧʨʦʮʝʩʩʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ. [3] 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʢʘʢ ʥʝʤʘʪʝʨʠʘʣʴ-

ʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʛʨʘʥ-

ʥʳʤ ʧʦʥʷʪʠʝʤ: 

¶ ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʯʘʩʪʴ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷ-

ʪʠʷ, ʥʝʪ ʤʘʪʝʨʠʘʣʴʥʦʡ ʬʦʨʤʳ;  

¶ ʚʦ-ʚʪʦʨʳʭ, ʵʪʦ ʨʝʩʫʨʩʳ ʜʣʠʪʝʣʴʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʚ-ʪʨʝʪʴʠʭ, ʵʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʡ ʧʨʦʜʫʢʪ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʧʝʨʩʦʥʘʣʘ, 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʨʘʟʣʠʯ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷ-

ʪʠʷ;  

¶ ʚ-ʯʝʪʚʝʨʪʳʭ, ʵʪʦ ʠʩʪʦʯʥʠʢ ʩʦʟʜʘʥʠʷ ʢʦʥʢʫ-

ʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʭ - ʫʚʝʣʠ-

ʯʝʥʠʝ ʜʦʭʦʜʘ ʠ ʧʨʠʨʘʱʝʥʠʝ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦ-

ʩʪʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʜʭʦʜʦʚ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʢʘʪʝʛʦʨʠʠ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳè, ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʫʪʴ ʵʪʠʭ ʜʝʬʠʥʠʮʠʡ: 

- ʘʢʪʠʚʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜ-

ʧʨʠʷʪʠʷ - ɻ ʪʦ ʧʝʨʩʦʥʘʣ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ɻ ʣʝʤʝʥʪʘʨ-

ʥʳʡ ʥʦʩʠʪʝʣʴ ʠʥʪʝʣʣʝʢʪʘ, ʞʠʚʦʡ ʯʝʣʦʚʝʢ, ʠʥʜʠʚʠ-

ʜʫʫʤ, ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʨʝʩʫʨʩ 

ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʝʛʦ 

ʥʦʩʠʪʝʣʷ ʠ ʧʦʤʠʤʦ ʝʛʦ ʚʦʣʠ, ʘ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʥʳʝ 

ʩ ʥʝʡ ʩʪʨʫʢʪʫʨʥʦ-ʨʳʥʦʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢ 

ʩʦʟʜʘʥʠʶ, ʧʦʣʫʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʥʠʡ ʠ 

ʥʘʚʳʢʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷ; 

- ʧʘʩʩʠʚʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜ-

ʧʨʠʷʪʠʷ - ʵʪʦ ʨʝʟʫʣʴʪʘʪʳ ʪʚʦʨʯʝʩʢʦʡ, ʥʘʫʯʥʦ-ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠʣʠ ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʩʦʟʜʘʥʥʳʝ ʧʝʨʩʦʥʘʣʦʤ ʠʣʠ ʣʠʮʘʤʠ ʟʘ ʝʛʦ ʧʨʝ-

ʜʝʣʘʤʠ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʠʥʩʪʨʫ-

ʤʝʥʪʦʚ, ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ, 

ʧʦʣʫʯʘʷ ʧʨʘʚʦʚʫʶ ʦʭʨʘʥʫ, ʩʪʘʥʦʚʷʪʩʷ ʦʙʲʝʢʪʘʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʥʝʤʘʪʝʨʠʘʣʴ-

ʥr ʤʠ ʘʢʪʠʚʘʤʠ) ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩ 

ʣʶʙʦʡ ʮʝʣʴʶ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʥʦʩʠʪʝʣʷ ʠʥ-

ʪʝʣʣʝʢʪʘ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ 

ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʠ ʫʣʫʯʰʝʥʠʝʤ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʘʤʦʛʦ ʨʝʩʫʨʩʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʭʘʨʘʢʪʝʨʠʟʫʷ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠ-

ʪʠʷ. ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʦ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 

ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʪʨʠ ʚʥʫʪʨʝʥʥʝ ʩʠʩʪʝʤʥʳʝ ʮʠʢʣʳ 

ʟʥʘʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʥʘ ʨʠʩʫʥʢʝ 2. [4] 
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ʈʠʩ. 2. ʕʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʝ-

ʭʘʥʠʟʤʘ, ʪʘʢʠʭ ʢʘʢ: ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ; ʬʠʥʘʥ-

ʩʦʚʦ - ʵʢʦʥʦʤʠʯʝʩʢʠʝ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ; ʦʨʛʘʥʠ-

ʟʘʮʠʦʥʥʳʝ. 

ʇʝʨʚʳʡ ʵʪʘʧ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʀʈ ʭʘʨʘʢʪʝʨʠ-

ʟʫʝʪ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʕʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʲʝʤʘ ʠ ʢʘʯʝʩʪʚʘ ʩʦʩʪʘʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ (ʯʝʤ ʙʦʣʴʰʝ ʧʦ ʦʙʲʝʤʫ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦ 

ʩʦʩʪʘʚʫ ʀʈ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʦʮʝʩʩ ʠʭ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ).  

ɺʪʦʨʦʡ ʵʪʘʧ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʜʝʩʴ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʣʷ-

ʶʪʩʷ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʦʧʳʪ, ʥʦ ʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ, ʪʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʩʘʤʦʚʦʟʨʘʩʪʘʥʠʶ ʟʥʘʥʠʡ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ, ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʥʫʪʨʝʥʥʝʝ ʜʚʠ-

ʞʝʥʠʝ, ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʡ ʬʦʨʤʳ ʚ ʜʨʫʛʫʶ. ʇʦ ʩʫʪʠ, 

ʵʪʦ ʧʨʦʮʝʩʩ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʬʦʨʤ ʟʥʘʥʠʡ ʢʘʢ 

ʦʪʚʝʪ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʞʠʟʥʠ. 
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MODULAR  SOLAR BUILDING  FA¢ADE 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʤʦʜʫʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʟʝʤʣʝ ʠ ʢʨʳʰʝ, ʘ ʪʘʢʞʝ ʥʘ 

ʬʘʩʘʜʝ ʟʜʘʥʠʷ ï ʜʠʥʘʤʠʯʝʩʢʠʡ ʬʘʩʘʜ ʟʜʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʨʝʰʘʝʪ ʚʦʧʨʦʩʳ ʵʥʝʨʛʦ-

ʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. 

Abstract 

The article considers various options for using solar energy converters in the construction of buildings. They 

are represented as solar modules installed on the ground and roof, as well as on the facade of the building ï the 
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dynamic facade of the building. The use of such systems solves the issues of energy supply of buildings and struc-

tures, as well as the microclimate inside the premises. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʥʝʯʥʘʷ ɻ ʥʝʨʛʝʪʠʢʘ, ɻ ʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʢʪʠʚʥʳʡ ʬʘʩʘʜ, ɻ ʣʝʢ-

ʪʨʦʵʥʝʨʛʠʷ. 

Keywords: solar energy, energy-efficient construction, active facade, electricity. 

 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʦ-

ʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 40% ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʠʠ ʟʘ ʛʦʜ, ʧʨʠʯʸʤ ʨʘʩʪʸʪ ʧʦʩʪʦʷʥʥʦ. ʉʦʚʨʝ-

ʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʪʘʢʦʚʳ, ʯʪʦ ʚʩʸ ʙʦʣʴʰʝ ʠ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʝ ʚʦ ʚʩʸʤ ʤʠʨʝ ʫʜʝʣʷʝʪʩʷ ɻ ʥʝʨʛʦʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ [1] ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ [2], ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

ʂ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ 

ʩʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʚʳʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ; ʨʘʟʣʠʯʥʳʝ ʪʝʧʣʦʚʳʝ 

ʥʘʩʦʩʳ; ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ ʠ ʪ. ʧ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʜʣʝʞʘʪ 

ʩʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʦʙʨʘʟʫʶʪ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚ ʧʦʩʪʦʷʥʥʳʡ 

ʪʦʢ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʪʠʧʥʳʭ ʤʦʜʫ-

ʣʝʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʙʘʪʘʨʝʶ, ʢʦʪʦʨʘʷ ʯʘʱʝ ʚʩʝʛʦ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʚʙʣʠʟʠ ʟʜʘʥʠʷ ʠʣʠ ʥʘ ʝʛʦ ʢʨʳʰʝ (ʨʠʩʫ-

ʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1. ʉʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ (ʩʣʝʚʘ)  

ʠ ʥʘ ʢʨʳʰʝ ʩʪʨʦʝʥʠʷ (ʩʧʨʘʚʘ) 

 

ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʥʘ ʢʨʳʰʝ, ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʶ ʚ ʘʚʪʦʥʦʤʥʦʤ ʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩ ʩʝʪʴʶ ʨʝʞʠʤʝ, 

ʦʜʥʘʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʩʪʝʪʠʢʠ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʥ-

ʮʝʧʮʠʷ ʤʦʞʝʪ ʩʪʨʘʜʘʪʴ. ʇʦʵʪʦʤʫ ʠʥʪʝʨʝʩʥʳʤ ʨʝ-

ʰʝʥʠʝʤ ʠʥʪʝʛʨʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʢʨʦʚʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʟʜʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʨʦ-

ʚʝʣʴʥʳʝ ʧʘʥʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʌʝʜʝ-

ʨʘʣʴʥʦʤ ʥʘʫʯʥʦʤ ʘʛʨʦʠʥʞʝʥʝʨʥʦʤ ʮʝʥʪʨʝ ɺʀʄ 

(ʨʠʩʫʥʦʢ 2) [3 ï 5]. ʂʨʦʚʝʣʴʥʳʝ ʧʘʥʝʣʠ ʥʘʨʷʜʫ ʩ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʠ ʪʝʧʣʦ-

ʚʫʶ ʵʥʝʨʛʠʶ ʜʣʷ ʥʘʛʨʝʚʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

 
ʈʠʩʫʥʦʢ 2. ʇʣʘʥʘʨʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʧʘʥʝʣʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ (ʩʣʝʚʘ) ʠ ʪʝʧʣʦʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ (ʩʧʨʘʚʘ) 

 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʢʦʥʩʪʨʫʢʮʠʠ 

ʟʘʜʥʠʡ, ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʳʡ ʬʘʩʘʜʘ ʟʜʘʥʠʷ, ʘ 

ʠʤʝʥʥʦ: ʤʦʜʫʣʴʥʳʡ, ʚʳʩʦʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ñɼʠ-

ʥʘʤʠʯʝʩʢʠʡ ʬʘʩʘʜ ʟʜʘʥʠʷò [2] (ʨʠʩʫʥʦʢ 3). ʂʦʥ-

ʩʪʨʫʢʮʠʷ ʤʦʜʫʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʘʨʴʝʨ ʤʝʞʜʫ ʩʦʣ-

ʥʝʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚʥʫʪʨʠ ʟʜʘ-

ʥʠʷ. ʕʪʦʪ ʟʘʱʠʪʥʳʡ ʙʘʨʴʝʨ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʛʝʦʤʝʪ-

ʨʠ ʁʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʞʝʣʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ (ʨʠ-

ʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3. ʉʦʣʥʝʯʥʳʝ ʤʦʜʫʣʠ ʘʢʪʠʚʥʦʛʦ ʬʘʩʘʜʘ ʟʜʘʥʠʷ 

 

ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ, ʘ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥ ʚ ʛʨʫʧʧʳ. ʊʘʢʠʝ ʛʨʫʧʧʳ ʤʦ-

ʜʫʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʢʦʥ-

ʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʄʦʜʫʣʠ 

ʩʦʣʥʝʯʥʦʛʦ ʬʘʩʘʜʘ ʦʙʦʨʫʜʦʚʘʥʳ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚ-

ʥʳʤʠ ʠ ʣʝʛʢʠʤʠ ʪʦʥʢʦʧʣʸʥʦʯʥʳʤʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝ-

ʩʢʠʤʠ ʤʦʜʫʣʷʤʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʵʪʦʛʦ ʤʦʜʫʣʷ ʠʤʝʝʪ 

ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ: ʪʳʣʴʥʫʶ ʧʘʥʝʣʴ, ʩʦʩʪʦʷʱʫʶ 

ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʣʠʩʪʘ, ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʬʦʪʦ-

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʧʨʠʚʦʜ, 

ʢʦʥʩʦʣʴ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʨʘʤʫ ʩ ʢʘʙʝʣʷʤʠ. ʆʙ-

ʱʠʡ ʚʝʩ ʪʘʢʦʛʦ ʤʦʜʫʣʷ ʩʦʩʪʘʚʣʷʝʪ 0,8 ʢʛ. ʎʝʣʴʶ ʩʠ-

ʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʪʝʧʣʦʚʦʡ ʠ 

ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ. ʂʦʥʩʦʣʠ ʤʦʜʫʣʝʡ ʧʦʜʚʠʞʥʳ ʠ ʧʦʟʚʦʣʷʶʪ ʠʤ 

ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ, ʩʣʝʜʷ ʧʦʩʪʦʷʥʥʦ ʟʘ ʉʦʣʥʮʝʤ ʠ, ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚʘʷ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʨʘʩʧʦʣʦʞʝ-

ʥʠʝʤ ʥʘ 30 ï 40% [6]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʣʥʝʯʥʳʝ ʬʘʩʘʜʳ ʠ ʩʦʣ-

ʥʝʯʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʧʘʥʝʣʠ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚ-

ʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ ɻ ʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʘʚ-

ʪʦʥʦʤʥʦʛʦ ɻ ʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʥʝ ʫʭʫʜʰʘʶʪ ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʪʘʢʞʝ ʠ ʘʚʪʦʨ-

ʩʢʠʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ. 
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ECONOMIC  EFFICIENCY  OF USE OF SOLAR MODULES 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʧʨʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. ʈʘʩʩʤʦʪʨʝʥ ʨʘʩʯʸʪ ʦʩʥʦʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʸʭ ʨʘʟ-

ʣʠʯʥʳʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ: ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʤʘ-

ʣʦʡ ʤʦʱʥʦʩʪʠ ʚʦ ʚʣʘʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʩʝʪʴ ʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʚʦ ʚʣʘʜʝʥʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʙʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝ-

ʥʠʷ. ʉʜʝʣʘʥʘ ʦʮʝʥʢʘ ʧʨʦʩʪʦʛʦ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

Abstract 

The article discusses the economic efficiency of using solar modules when used in various power plants. The 

calculation of the main financial indicators of three different solar power plants is considered: high power with 

the possibility of selling electricity; low power in the possession of a consumer of electricity with the possibility of 

selling electricity to the grid and low power in the possession of an autonomous consumer without centralized 

electricity supply. A simple payback period for the considered power plants is estimated. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʥʝʯʥʘʷ ɻ ʣʝʢʪʨʦʩʪʘʥʮʠʷ, ɻ ʥʝʨʛʦʩʥʘʙʞʝʥʠʝ, ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ, ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ. 

Keywords: solar power plant, energy supply, payback period, efficiency. 

 

ʇʦʩʣʝʜʥʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʩʦʣʥʝʯʥʦʡ 

ʵʥʝʨʛʝʪʠʢʠ ʛʦʚʦʨʷʪ ʦ ʩʪʘʙʠʣʴʥʦʤ ʝʞʝʛʦʜʥʦʤ ʩʥʠ-

ʞʝʥʠʠ ʢʘʢ ʩʪʦʠʤʦʩʪʠ ʩʘʤʠʭ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ, 

ʪʘʢ ʠ ʩʪʦʠʤʦʩʪʠ ɻ ʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠʤʠ ʚʳʨʘʙʘʪʳʚʘʝ-

ʤʦʡ. ʅʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʩʦʣʥʝʯʥʳʭ 

ʤʦʜʫʣʝʡ ʛʦʜ ʦʪ ʛʦʜʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ. ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʢʦʣʠʯʝʩʪʚʦ ʚʳ-

ʨʘʙʦʪʘʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ, ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʨʘʟʣʠʯʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ [1 ï 3] ʚ ʪʘʢʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ: 

1.  ʉʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʙʦʣʴʰʦʡ ʤʦʱ-

ʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

(ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 18 %, ʩʪʦʠʤʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 100 ʨʫʙ./ɺʪ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʘʷ ʤʦʱʥʦʩʪʴ 1 ʄɺʪ, ʨʘʙʦʪʘʝʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʩʝʪʴ, ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 5 

ʨʫʙ./ʢɺʪĿʯ, ʩʨʦʢ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʬʦʪʦʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 40 ʣʝʪ) (ʪʘʙʣʠʮʘ 1). 

2.  ʉʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʤʘʣʦʡ ʤʦʱʥʦ-

ʩʪʠ ʚʦ ʚʣʘʜʝʥʠʠ ʯʘʩʪʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ɻ ʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʜʘʞʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ (ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

18 %, ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ 70 

ʨʫʙ./ɺʪ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 15 ʢɺʪ, ʨʘʙʦʪʘʝʪ 

ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ, ʩʪʦʠʤʦʩʪʴ ʧʦʢʫʧʢʠ ʠ ʧʨʦ-

ʜʘʞʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 5 ʨʫʙ./ʢɺʪĿʯ, ʩʨʦʢ ʥʦʤʠʥʘʣʴ-

ʥʦʡ ʤʦʱʥʦʩʪʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʝʡ 40 ʣʝʪ) (ʪʘʙʣʠʮʘ 2). 

3.  ʉʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʤʘʣʦʡ ʤʦʱʥʦ-

ʩʪʠ ʚʦ ʚʣʘʜʝʥʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʙʝʟ ʮʝʥ-

ʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ (ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 18 %, ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ 150 ʨʫʙ./ɺʪ ʚʤʝʩʪʝ ʩ ʘʢʢʫʤʫʣʷʪʦʨʘʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ 15 ʢɺʪ, ʩʪʦʠʤʦʩʪʴ ʵʣʝʢ-

ʪʨʠʯʝʩʪʚʘ 20 ʨʫʙ./ʢɺʪĿʯ (ʪʦʧʣʠʚʥʳʡ ɻ ʣʝʢʪʨʦʛʝʥʝʨʘ-

ʪʦʨ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ), ʩʨʦʢ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦ-

ʩʪʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 40 ʣʝʪ) 

(ʪʘʙʣʠʮʘ 3). 

ɼʣʷ ʨʘʩʯʸʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʜʣʷ ʪʨʸʭ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ ʚ ʭʦʜʝ ʨʘʩʯʸʪʦʚ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʜʦʧʫʱʝʥʠʷ: 

-  ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩ ʫʯʸʪʦʤ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩ-

ʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʦ ʧʨʠʭʦʜʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ; 

-  ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʝ-

ʣʠʯʠʥʘ ʧʨʠʭʦʜʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʙʝʟ ʜʝʣʝʥʠʷ 

ʧʦ ʚʨʝʤʝʥʘʤ ʩʫʪʦʢ ʠ ʛʦʜʘ; 

-  ʜʣʷ ʰʠʨʦʪʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ 

ʂʨʳʤʘ ʧʨʠʭʦʜ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 1300 ʢɺʪĿʯ/ʤ2 ʚ ʛʦʜ; 

- ʚʳʨʘʙʦʪʢʘ ʩʯʠʪʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

ʧʨʠʭʦʜʷʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʥʘ ʵʣʝʢʪʨʠʯʝ-

ʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

-  ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ (100 ʨʫʙ./ɺʪ) 

ʚʢʣʶʯʝʥʦ ʚʩʸ, ʚʢʣʶʯʘʷ ʧʨʠʦʙʨʝʪʝʥʠʝ (ʦʪʚʝʜʝʥʠʝ) 

ʟʝʤʣʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥʮʠʠ ʠ ʜʨʫʛʠʝ ʟʘʪʨʘʪʳ; 

-  ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥ-

ʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠʥʚʝʩʪʦʨʘ; 
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-  ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ, 

ʜʣʷ ʨʘʩʯʸʪʘ ʩʪʦʠʤʦʩʪʠ 1 ʢɺʪĿʯ ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ; 

-  ʚʩʷ ʚʳʨʘʙʦʪʘʥʥʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʠʜʸʪ ʥʘ 

ʧʨʦʜʘʞʫ; 

-  ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦʤʦʭʦʟʷʡ-

ʩʪʚʦʤ ʩʦʩʪʘʚʣʷʝʪ 150 ʢɺʪĿʯ ʚ ʤʝʩʷʮ, ʠʣʠ 1800 ʢɺʪĿʯ 

ʚ ʛʦʜ (ʙʝʨʸʪʩʷ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʙʝʟ ʫʯʸʪʘ 

ʩʫʪʦʯʥʳʭ ʠ ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ); 

-  ʩ ʧʦʤʦʱʴʶ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʙʫʜʝʪ ʧʨʦ-

ʠʟʚʦʜʠʪʴʩʷ 75 % ɻ ʣʝʢʪʨʦʵʥʝʨʛʠʠ ï ʪʦʧʣʠʚʥʳʡ ʛʝʥʝ-

ʨʘʪʦʨ ʥʝ ʩʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʱʸʥ ʧʦʣʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ 

ʦʥ ʟʘʤʝʱʘʝʪ 25 %; 

-  ʧʨʠ ʨʘʩʯʸʪʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʠ; 

-  ʩʨʦʢ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʬʦʪʦʵʣʝʢʪʨʠ-

ʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʚʩʝʭ ʩʦʣʥʝʯʥʳʭ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʡ ï ʥʝ ʤʝʥʝʝ 40 ʣʝʪ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʚʩʝ 

ʦʥʠ ʨʘʙʦʪʘʶʪ ʩʪʘʙʠʣʴʥʦ, ʜʝʛʨʘʜʘʮʠʷ ʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʟʘʤʝʥʳ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʜʘʥʥʦʤ 

ʦʪʨʝʟʢʝ ʚʨʝʤʝʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ; 

-  ʮʝʥʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʝʠʟʤʝʥʥʳ; 

-  ʜʦʤʦʭʦʟʷʡʩʪʚʘ ʧʣʘʪʷʪ ʝʜʠʥʳʡ ʥʘʣʦʛ ʥʘ 

ʚʤʝʥʸʥʥʳʡ ʜʦʭʦʜ (15 %), ʚʣʘʜʝʣʝʮ ʘʚʪʦʥʦʤʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʠʢʘʢʠʭ ʥʘʣʦʛʦʚ ʥʝ ʧʣʘʪʠʪ; 

-  ʧʨʝʜʧʨʠʷʪʠʷ ʧʣʘʪʷʪ ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ (1,5 

%; ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ ʧʨʠʥʠʤʘʝʪʩʷ 100000 ʨʫʙ./ʛʘ, 

ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʡ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʂʨʳʤʘ); 

ʅɼʉ (18 %); ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ (20 %); ʥʘʣʦʛ ʥʘ ʠʤʫ-

ʱʝʩʪʚʦ (2 % ʦʪ ʩʪʦʠʤʦʩʪʠ; ʩʪʦʠʤʦʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ 

ʨʘʚʥʦʡ ʟʘʪʨʘʪʘʤ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʥʮʠʠ ʙʝʟ 

ʅɼʉ; ʣʠʥʝʡʥʘʷ ʘʤʦʨʪʠʟʘʮʠʷ, ʥʦʨʤʘ 5 % ʚ ʛʦʜ). 

ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʣ-

ʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʛʝʥʝʨʠ-

ʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʥʷʪʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʦʣ-

ʥʝʯʥʳʝ ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʫʚʝʣʠʯʝʥʥʳʡ ʩʨʦʢ 

ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪ-

ʥʳʤʠ ʩʦʣʥʝʯʥʳʤʠ ʤʦʜʫʣʷʤʠ [4, 5]. ʋʚʝʣʠʯʝʥʠʝ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ 

ʛʝʨʤʝʪʠʟʘʮʠʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝ-

ʣʝʡ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʦ-

ʣʠʩʠʣʦʢʩʘʥʦʚʦʛʦ ʢʦʤʧʘʫʥʜʘ. 

ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

(ʧʨʦʝʢʪ 1) ʦʙʱʘʷ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʚʳʨʘ-

ʙʘʪʳʚʘʝʤʦʡ ʩʪʘʥʮʠʝʡ, ʩʯʠʪʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʚʳʨʘ-

ʙʦʪʢʠ ʩʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʩʪʘʥʮʠʠ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʠ (ʧʨʦʝʢʪ  ̄ 1) ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝ yʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ɼʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʝʢʪʝ ˉ 1 ʚ ʧʝʨʚʳʝ 3 ʛʦʜʘ ʠ ʧʦ ʠʪʦʛʘʤ 40 ʣʝʪ 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ. ʠʟʤ.  0 ʛʦʜ 1 ʛʦʜ 2 ʛʦʜ 3 ʛʦʜ é 
40 

ʛʦʜ 

ɺʩʝʛʦ 

ʈʘʩʯʸʪ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ: 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ (ʩ 

ʅɼʉ) 
ʪʳʩ. ʨʫʙ. 0 6 500 6 500 6 500 

é 
6 500 260 000 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ (ʩ ʅɼʉ) ʪʳʩ. ʨʫʙ. -100 000 0 0 0 é 0 -100 000 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ (ʩ ʅɼʉ) ʪʳʩ. ʨʫʙ. 0 0 0 0 é 0 0 

ɼʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʅɼʉ ʪʳʩ. ʨʫʙ. 0 14 263 -992 -992 é -992 -24 407 

ʋʧʣʘʪʘ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʪʳʩ. ʨʫʙ. 0 -1 -1 -1 é -1 -36 

ʋʧʣʘʪʘ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ ʪʳʩ. ʨʫʙ. 0 -1 653 -1 568 -1 483 é 0 -16 949 

ʋʧʣʘʪʘ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ ʪʳʩ. ʨʫʙ.  0 0 0 é -1 102 -23 721 

ɼʝʥʝʞʥʳʡ ʧʦʪʦʢ (ʯʠʩʪʳʡ ʧʦʪʦʢ ʜʝ-

ʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʏʇɼʉ) 
ʪʳʩ. ʨʫʙ. -100 000 19 109 3 940 4 025 

é 
4 406 94 887 

ʏʇɼʉ ʥʘʢʦʧʣʝʥʥʳʡ ʪʳʩ. ʨʫʙ. -100 000 -80 891 -76 951 -72 926 
é 94 

887 
94 887 

ɺʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ % 0,0% 19,1% 3,9% 4,0% é 4,8% 94,9% 

ʇʦʩʪʫʧʣʝʥʠʷ ʚ ʙʶʜʞʝʪʳ, ʙʶʜʞʝʪʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʥʘʣʦʛʦʚʳʝ ʧʣʘʪʝʞʠ) 
 ʪʳʩ. ʨʫʙ.  -12 609 2 560 2 475 

é 
2 094 65 113 

ʈʘʩʯʸʪ ɺʅɼ ʧʨʦʝʢʪʘ: 

ʏʇɼʉ ʪʳʩ. ʨʫʙ. -100 000 19 109 3 940 4 025 é 4 406 94 887 

ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ % 4,2% 4,2% 4,2% 4,2% é 4,2%  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ - 1,00 0,96 0,92 0,88 é 0,19  

ʏʇɼʉ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʪʳʩ. ʨʫʙ. -100 000 18 335 3 627 3 555 é 842 0 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʯʘʩʪʥʦʤ ʜʦʤʦʚʣʘʜʝʥʠʠ (ʧʨʦʝʢʪ  ̄

2) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʨʦʚʝʣʴʥʳʭ ʩʦʣʥʝʯ-

ʥʳʭ ʧʘʥʝʣʝʡ [6 ï 8]. ʂʨʦʚʝʣʴʥʳʝ ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ 

ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʦʣʥʝʯʥʳʤʠ ʤʦʜʫʣʷ 

ʙʣʘʛʦʜʘʨʷ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ. ʆʩʥʦʚʘ ʧʘʥʝʣʝʡ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʚʪʦʨʠʯ-

ʥʦʛʦ ʧʣʘʩʪʠʢʘ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʵʢʦʣʦʛʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʘʪʦʨʦʚ ʩʦʣʥʝʯ-

ʥʦʛʦ ʠʟʣʫʯʝʥʠʷ [9 ï 12] ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠ-

ʯʝʩʪʚʦ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ. ɻʝʨ-

ʤʝʪʠʟʘʮʠʷ ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʠʤ ʢʦʤʧʘʫʥʜʦʤ ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʩʨʦʢ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʬʦʪʦʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ. ʇʦʜ ʢʨʦʚʝʣʴʥʳʤʠ ʧʘ-

ʥʝʣʷʤʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʩʪʘʥʦʚʢʝ ʟʘʱʠʪʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʘ ʚʥʝʰʥʝ ʦʥʠ ʚʳʛʣʷʜʷʪ 

ʙʦʣʝʝ ʵʩʪʝʪʠʯʥʦ ʚ ʢʦʤʧʦʥʦʚʢʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ 

ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ 

(ʧʨʦʝʢʪ ̄  2) ʠ ɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʝ yʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 2 

ɼʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʝʢʪʝ ˉ 2 ʚ ʧʝʨʚʳʝ 3 ʛʦʜʘ ʠ ʧʦ ʠʪʦʛʘʤ 40 ʣʝʪ 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ. ʠʟʤ. 0 ʛʦʜ 1 ʛʦʜ 2 ʛʦʜ 3 ʛʦʜ é 40 ʛʦʜ ɺʩʝʛʦ 

ʈʘʩʯʸʪ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ: 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʪʳʩ. ʨʫʙ. 0 98 98 98 é 98 3 900 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʪʳʩ. ʨʫʙ. -1 050 0 0 0 é 0 -1 050 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʪʳʩ. ʨʫʙ. 0 0 0 0 é 0 0 

ʋʧʣʘʪʘ ʥʘʣʦʛʘ ʥʘ ʚʤʝʥʸʥʥʳʡ ʜʦʭʦʜ ʪʳʩ. ʨʫʙ.  -15 -15 -15 é -15 -585 

ʏʇɼʉ ʪʳʩ. ʨʫʙ. -1 050 83 83 83 é 83 2 265 

ʏʇɼʉ ʥʘʢʦʧʣʝʥʥʳʡ ʪʳʩ. ʨʫʙ. -1 050 -967 -884 -801 é 2 265 2 265 

ɺʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ % 0% 7,9% 7,9% 7,9% é 7,9% 215,7% 

ʇʦʩʪʫʧʣʝʥʠʷ ʚ ʙʶʜʞʝʪʳ, ʙʶʜʞʝʪʥʘʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ (ʥʘʣʦʛʦʚʳʝ ʧʣʘʪʝʞʠ) 
ʪʳʩ. ʨʫʙ.  15 15 15 

é 
15 585 

ʈʘʩʯʸʪ ɺʅɼ ʧʨʦʝʢʪʘ: 

ʏʇɼʉ ʪʳʩ. ʨʫʙ. -1 050 83 83 83 é 83 2 265 

ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ % 7,5% 7,5% 7,5% 7,5% é 7,5%  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ - 1,00 0,93 0,87 0,81 é 0,06  

ʏʇɼʉ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʪʳʩ. ʨʫʙ. -1 050 77 72 67 é 5 0 

ʈʘʩʯʸʪ NPV ʧʨʦʝʢʪʘ (ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ 25%): 

ʏʇɼʉ ʪʳʩ. ʨʫʙ. -1 050 558 558 558 é 558 21 288 

ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ % 25,0% 25,0% 25,0% 25,0% é 25,0%  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ - 1,00 0,80 0,64 0,51 é 0,00  

ʏʇɼʉ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʪʳʩ. ʨʫʙ. -1 050 447 357 286 é 0 1 184 

ʊʦ ʞʝ, ʥʘʢʦʧʣʝʥʥʳʡ ʪʳʩ. ʨʫʙ. -1 050 -603 -246 40 é 1 184 1 184 

 

ɼʣʷ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ 

ʘʚʪʦʥʦʤʥʦʛʦ ʜʦʤʦʚʣʘʜʝʥʠʷ (ʧʨʦʝʢʪ ̄  3) ʚʳʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʪʘʥʮʠʝʡ ʩʯʠʪʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (1350 ʢɺʪʯ ʚ ʛʦʜ), ʠʩʭʦʜʷ ʠʟ 

ʯʝʛʦ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʠ ʧʣʦʱʘʜʴ ʪʘʢʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʪʘʙʣʠʮʘ 3). ʇʣʦʱʘʜʴ ʵʣʝʢʪʨʦʩʪʘʥ-

ʮʠʠ ʩʦʩʪʘʚʠʪ 1350/234 (ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

1 ʤ2 ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʚ ʛʦʜ) = 6 ʤ2. ʇʨʠ ʥʦʤʠ-

ʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ 180 ɺʪ/ʤ2 ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ 

ʩʪʘʥʮʠʠ ʩʦʩʪʘʚʠʪ 1038 ɺʪ. 

ʊʘʙʣʠʮʘ 3 

ɼʚʠʞʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʧʨʦʝʢʪʝ ˉ 3 ʚ ʧʝʨʚʳʝ 3 ʛʦʜʘ ʠ ʧʦ ʠʪʦʛʘʤ 40 ʣʝʪ 

ʇʦʢʘʟʘʪʝʣʠ ɽʜ. ʠʟʤ. 0 ʛʦʜ 1 ʛʦʜ 2 ʛʦʜ 3 ʛʦʜ é 40 ʛʦʜ ɺʩʝʛʦ 

ʈʘʩʯʸʪ ʜʝʥʝʞʥʦʛʦ ʧʦʪʦʢʘ: 

ʕʢʦʥʦʤʠʷ ʪʳʩ. ʨʫʙ. 0 27 27 27 é 27 1 080 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʪʳʩ. ʨʫʙ. -156 0 0 0 é 0 -156 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʪʳʩ. ʨʫʙ. 0 0 0 0 é 0 0 

ʏʇɼʉ 
ʪʳʩ. 

ʨʫʙ. 
-156 27 27 27 é 27 924 

ʏʇɼʉ ʥʘʢʦʧʣʝʥʥʳʡ 
ʪʳʩ. 

ʨʫʙ. 
-156 -129 -102 -75 é 924 924 

ɺʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ % 0,0% 17,3% 17,3% 17,3% é 17,3% 592,5% 

ʈʘʩʯʸʪ ɺʅɼ ʧʨʦʝʢʪʘ: 

ʏʇɼʉ ʪʳʩ. ʨʫʙ. -156 27 27 27 é 27 924 

ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ % 17,3% 17,3% 17,3% 17,3% é 17,3%  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ - 1,00 0,85 0,73 0,62 é 0,00  

ʏʇɼʉ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʪʳʩ. ʨʫʙ. -156 23 20 17 é 0 0 

ʈʘʩʯʸʪ NPV ʧʨʦʝʢʪʘ (ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ 25%): 

ʏʇɼʉ ʪʳʩ. ʨʫʙ. -156 27 27 27 é 27 924 

ʉʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ % 15,0% 15,0% 15,0% 15,0% é 15,0%  

ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ - 1,00 0,87 0,76 0,66 é 0,00  

ʏʇɼʉ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʪʳʩ. ʨʫʙ. -156 23 20 18 é 0 24 

ʊʦ ʞʝ, ʥʘʢʦʧʣʝʥʥʳʡ 
ʪʳʩ. 

ʨʫʙ. 
-156 -132 -112 -94 é 24 24 

 

ɻʦʜʦʚʦʡ ʚʦʟʚʨʘʪ ʠʥʚʝʩʪʠʮʠʡ ʩʦʩʪʘʚʠʪ 17,3 %. 

ʇʦʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʸʪ ʦ ʯʘʩʪʥʦʤ ʣʠʮʝ, ʪʦ ʜʣʷ ʥʝʛʦ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʜʝʧʦʟʠʪ ʚ ʙʘʥʢʝ, ʦʜʥʘʢʦ 

ʪʘʢʠʭ ʚʳʩʦʢʠʭ ʩʪʘʚʦʢ ʧʦ ʜʝʧʦʟʠʪʘʤ ʥʝʪ, ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʠʥʚʝʩʪʠʮʠʠ ʦʧʨʘʚʜʘʥʳ. 

ɺ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʸʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʠʟ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝ-

ʤʦʩʪʠ ʨʘʩʩʯʠʪʘʥ ʫ ʘʚʪʦʥʦʤʥʦʡ ʩʦʣʥʝʯʥʦʡ ʵʣʝʢʪʨʦ-

ʩʪʘʥʮʠʠ, ʟʘʤʝʱʘʶʱʝʡ ʪʦʧʣʠʚʥʳʡ ʵʣʝʢʪʨʦʛʝʥʝʨʘ-

ʪʦʨ (ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ ʛʝʥʝʨʘʪʦʨʦʤ). 
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ʊʘʙʣʠʮʘ 4 

ʈʘʩʯʸʪ ʦʩʥʦʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʸʭ ʧʨʦʝʢʪʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 
ɽʜʠʥʠʮʘ ʠʟ-

ʤʝʨʝʥʠʷ 
1 2 3 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ % 18% 18% 18% 

ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 1 ʤ2 ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ɺʪ 180 180 180 

ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ɺʪ 1 000 000 15 000 1 038 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʤ2 5556 83 6 

ʉʨʝʜʥʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʚ ʛʦʜ ɺʪ/ʤ2 1 300 1 300 1 300 

ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ % 18% 18% 18% 

ɺʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 1 ʤ2 ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʚ ʛʦʜ ʢɺʪĿʯ 234 234 234 

ɺʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʩʝʡ ʩʪʘʥʮʠʝʡ ʚ ʛʦʜ ʢɺʪĿʯ 1 300 000 19 500 1 350 

ʎʝʥʘ ʨʝʘʣʠʟʘʮʠʠ 1 ʢɺʪʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʫʙ./ʢɺʪĿʯ 5,0 5,0 20,0* 

ʆʙʱʘʷ ʛʦʜʦʚʘʷ ʚʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʨʫʙ. 6 500 000 97 500 27 000* 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 1 ʢɺʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦ-

ʩʪʠ 
ʨʫʙ./ʢɺʪ 100 000 70 000 150 000** 

ʆʙʱʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʨʫʙ. 
100 000 

000 

1 050 

000 
155 769 

ʇʨʦʩʪʦʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʣʝʪ 15,4 10,8 5,8 

*  ʩʪʦʠʤʦʩʪʴ 1 ʢɺʪĀʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠ ʚʳʨʘʙʦʪʢʝ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʤ/ʵʢʦʥʦʤʠʷ ʥʘ ʟʘʤʝʱʝʥʠʠ 

ʛʝʥʝʨʘʪʦʨʘ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ; 

**  ʩ ʫʯʸʪʦʤ ʟʘʪʨʘʪ ʥʘ ʩʠʩʪʝʤʫ ʘʢʢʫʤʫʣʷʮʠʠ. 

 

ɺʘʨʠʘʥʪ ʜʦʤʦʚʣʘʜʝʥʠʷ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤ ʩ ʩʝ-

ʪʴʶ ɻ ʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ ʦʪ ʩʦʣʥʝʯʥʦʡ ɻ ʣʝʢʪʨʦʩʪʘʥ-

ʮʠʠ ʦʢʫʧʠʪʩʷ ʙʳʩʪʨʝʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʩʦʣʥʝʯʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʥʠʞʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ 1 ʢɺʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʊʘʢʞʝ ʧʨʠ ʨʘʩʯʸʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʪʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ [13 ï 17] ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ɻ ʣʝʢʪʨʠʯʝʩʢʫʶ ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ (25 ï 

28 %), ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʥʘʨʷʜʫ ʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ 

ʝʱʸ ʠ ʪʸʧʣʫʶ ɻ ʥʝʨʛʠʶ, ʯʪʦ ʫʩʢʦʨʠʪ ʦʢʫʧʘʝʤʦʩʪʴ ʪʘ-

ʢʦʛʦ ʨʦʜʘ ʩʦʣʥʝʯʥʳʭ ʫʩʪʘʥʦʚʦʢ. 
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ANALYSIS OF TECHNIQUES OF ATTACKS OF SOCIAL ENGINEERS PRODUCED DURING 

GLOBAL EPIDEMS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʠʢʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʴʰʫʶ ɻ ʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʚʩʝʤʠʨʥʳʭ ʵʧʠʜʝʤʠʡ. ʇʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʠʢ, ʘ ʪʘʢʞʝ 

ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ. 

Abstract 

This article discusses the techniques of social engineering that are most effective during global epidemics. 

The analysis of the most effective techniques, as well as the most successful methods of struggle. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʚʩʝʤʠʨʥʘʷ ɻ ʧʠʜʝʤʠʷ, ʘʪʘʢʠ, ʤʝ-

ʪʦʜʳ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

Key words: social engineering, information system, global epidemic, attacks, methods of social engineer-

ing. 

 

ɺʩʝʤʠʨʥʳʝ ʙʝʜʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʵʧʠʜʝʤʠʠ, ʚʩʝ-

ʛʜʘ ʧʨʠʥʦʩʷʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʦʙʱʝʩʪʚʫ. ɺ ʪʘ-

ʢʦʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳ ʤʦʰʝʥʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʴʟʫʶʪʩʷ ʜʦʚʝʨʯʠʚʦʩʪʴʶ ʣʶʜʝʡ ʠ ʥʝʨʝʜʢʦ ʩʪʘʥʦ-

ʚʷʪʩʷ ʧʨʠʯʠʥʦʡ ʨʘʟʦʨʝʥʠʷ ʢʘʢ ʦʙʳʯʥʳʭ ʣʶʜʝʡ, ʪʘʢ 

ʠ ʮʝʣʳʭ ʢʦʤʧʘʥʠʡ. ʕʪʠ ʤʦʰʝʥʥʠʢʠ ʧʦʣʴʟʫʶʪʩʷ ʤʝ-

ʪʦʜʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʚʥʫʰʝʥʠʷ ʣʶʜʷʤ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʮʝʣʴʶ ʠʟʚʣʝʯʝʥʠʷ ʚʳ-

ʛʦʜʳ ʠʟ ʧʦʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ ʦʙʲʝʢʪʘ ʚʥʫʰʝʥʠʷ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ ʚ ʈʦʩʩʠʠ: çʆ ʨʦʩʪʝ ʜʦʣʠ ʤʦʰʝʥ-

ʥʠʯʝʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ 

ʨʘʩʩʢʘʟʘʣ ʫʧʨʘʚʣʷʶʱʠʡ ʜʠʨʝʢʪʦʨðʥʘʯʘʣʴʥʠʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʠʙʝʨʤʦʰʝʥʥʠʯʝʩʪʚʫ 

ʉʙʝʨʙʘʥʢʘ ʉʝʨʛʝʡ ɺʝʣʠʛʦʜʩʢʠʡ. "ɾʘʣʦʙ ʥʘ ʟʚʦʥʢʠ 

ʤʦʰʝʥʥʠʢʦʚ ʢʣʠʝʥʪʘʤ ʙʘʥʢʘ ʧʦʜ ʚʠʜʦʤ ʩʣʫʞʙʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʨʝʜʠʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 2017 ʛʦʜʫ 

ʙʳʣʦ ʚʩʝʛʦ 160 ʪʳʩ., ð ʫʪʦʯʥʠʣ ʛʦʩʧʦʜʠʥ ɺʝʣʠʛʦʜ-

ʩʢʠʡ. ð ɸ ʚ 2019 ʛʦʜʫ ʤ  rʟʘʬʠʢʩʠʨʦʚʘʣʠ ʫʞʝ ʧʦʯʪʠ 

2,5 ʤʣʥ ʦʙʨʘʱʝʥʠʡ". ʇʦ ʝʛʦ ʩʣʦʚʘʤ, ʟʘ ʪʨʠ ʛʦʜʘ ʩʦ-

ʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ "ʬʘʢʪʠʯʝʩʢʠ ʚʳʜʘʚʠʣʘ ʪʨʘʜʠ-

ʮʠʦʥʥʳʝ ʩʭʝʤʳ ʢʠʙʝʨʚʦʨʦʚʩʪʚʘ ð ʩʢʠʤʤʠʥʛ ʠ ʚʨʝ-

ʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ".  

ʆʥ ʪʘʢʞʝ ʩʯʠʪʘʝʪ, ʯʪʦ ʝʩʣʠ ʜʦ 2018 ʛʦʜʘ ʫ ʢʣʠ-

ʝʥʪʘ ʧʳʪʘʣʠʩʴ ʚʳʚʝʜʘʪʴ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ ʥʝʟʘʢʦʥʥʫʶ ʦʧʝʨʘʮʠʶ, ʪʦ ʪʝʧʝʨʴ 

ʤʦʰʝʥʥʠʢʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʚʝʨ-

ʰʝʥʠʷ ʜʝʥʝʞʥʦʛʦ ʧʝʨʝʚʦʜʘ ʞʝʨʪʚʫè [3]. 

ʉʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ ʦʙʣʘʜʘʝʪ ʩʧʝʢʪʨʦʤ 

çʢʣʘʩʩʠʯʝʩʢʠʭè ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ: ʧʨʝʪʝʢʩʪʠʥʛ, 

ʜʦʨʦʞʥʦʝ ̫ ʙʣʦʢʦ, ʬʠʰʠʥʛ, ʪʨʦʷʥʩʢʠʡ ʢʦʥʴ, ʢʚʠ ʧʨʦ 
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ʢʚʦ (ʫʩʣʫʛʘ ʟʘ ʫʩʣʫʛʫ), ʦʙʨʘʪʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝ-

ʥʝʨʠʷ ʠ ʰʘʥʪʘʞ [2].  

ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʢʘʞʜʦʡ ʤʝʪʦʜʠʢʠ ʚʦ ʚʨʝʤʷ 

ʢʦʥʢʨʝʪʥʦʡ ʘʪʘʢʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ, 

ʪʘʢʞʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ, ʧʦʨʦʞʜʘʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ ʘʪʘʢ. ʈʝʘʣʠʟʘʮʠʷ ʤʝ-

ʪʦʜʠʢʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: 

1. ɾʝʨʪʚʘ ʘʪʘʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ 

ʘʪʘʢʠ ʧʦʜʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʡ ʚʘʨʠʘʥʪ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʩ ʥʝʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʮʝʣʴ ʘʪʘʢʠ ʧʦʞʠ-

ʣʘʷ ʞʝʥʱʠʥʘ, ʪʦ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʨʝʜʩʪʘ-

ʚʠʪʩʷ ʩʦʪʨʫʜʥʠʢʦʤ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 

ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʦʤ, ʚʳʟʚʘʚ ʢ ʩʝʙʝ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʙʦʣʴʰʝʝ ʜʦʚʝʨʠʝ. ɸ ʝʩʣʠ ʮʝʣʴ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ 

ʥʘʠʙʦʣʝʝ ʜʦʚʝʨʯʠʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʦ ʜʣʷ ʤʝʪʦʜʘ 

çʜʦʨʦʞʥʦʝ ̫ ʙʣʦʢʦè ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʨʘʞʝʥ-

ʥʳʡ ʥʦʩʠʪʝʣʴ ʩ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʟʘʧʠʩʢʦʡ, ʢʦʪʦ-

ʨʳʡ ʧʦʜʙʝʨʝʪ ʠ ʚʩʪʘʚʠʪ ʚ ʢʦʤʧʴʶʪʝʨ ʣʶʙʦʧʳʪʥʳʭ 

ʦʭʨʘʥʥʠʢ ʧʨʝʜʧʨʠʷʪʠʷ.  

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʜʦʚʝʨʠʝ ʞʝʨʪʚʳ ʥʘʠʙʦ-

ʣʝʝ ʚʘʞʥʦ ʚʦ ʚʩʝʡ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. ɺʝʜʴ 

ʪʦʣʴʢʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʝʡ ʧʦʣʫʯʠʪʩʷ ʤʘʥʠʧʫʣʠʨʦ-

ʚʘʪʴ ʠ, ʚʦʟʤʦʞʥʦ, ʫʙʝʜʠʪʴ ʚʧrʦʣʥʠʪʴ ʞʝʣʘʝʤʦʝ. 

2. ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʢʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʚ ʢʘ-

ʢʦʤ ʦʙʲʝʤʝ ʭʦʪʷʪ ʫʢʨʘʩʪʴ ʩʦʮʠʘʣʴʥʳʝ ʠʥʞʝʥʝʨʳ. 

ɽʩʣʠ ʵʪʦ ʜʝʥʴʛʠ ʩ ʙʘʥʢʦʚʩʢʦʛʦ ʩʯʝʪʘ ʦʜʥʦʛʦ ʢʣʠ-

ʝʥʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʜʦʣʛʦ ʨʘʟʛʦʚʦʨʘ ʩ 

ʥʠʤ, ʪʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʝʪ ʢʦʤʙʠʥʘʮʠʶ ʤʝʪʦ-

ʜʦʚ çʰʘʥʪʘʞè ʠ çʦʙʨʘʪʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷè. 

ɸ ʝʩʣʠ ʜʘʥʥʳʝ ʪʳʩʷʯ ʢʣʠʝʥʪʦʚ ʙʘʥʢʘ, ʪʦ ʤʦʛʫʪ ʧʦʜ-

ʢʣʶʯʘʪʴʩʷ ʠ ʘʧʧʘʨʘʪʥʳʝ ʨʝʩʫʨʩʳ ʚ ʚʠʜʝ ʤʝʪʦʜʦʚ 

çʜʦʨʦʞʥʦʝ ʷʙʣʦʢʦè ʠʣʠ çʪʨʦʷʥʩʢʠʡ ʢʦʥʴè. 

3. ʍʘʨʘʢʪʝʨ ʘʪʘʢʠ ï ʪʦʯʝʯʥʳʡ ʠʣʠ ʤʘʩʩʦ-

ʚʳʡ. ɽʩʣʠ ʘʪʘʢʘ ʙʫʜʝʪ ʪʦʯʝʯʥʘʷ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʘʪʘʢʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʧʦʩʣʝ ʝʝ ʟʘ-

ʚʝʨʰʝʥʠʷ ʠ ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʝʙʦʣʴʰʦʡ 

ʦʙʲʝʤ. ʂ ʥʝʡ ʥʝ ʧʨʠʜʝʪʩʷ ʛʦʪʦʚʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʠ-

ʢʨʳʪʠʡ ʠ ʤʘʩʢʠʨʦʚʦʢ. ɸ ʜʣʷ ʤʘʩʩʦʚʦʡ ʘʪʘʢʠ, ʠʤʝʶ-

ʱʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʦʣʴʰʫʶ ʧʨʠʙʳʣʴ, ʤʦʰʝʥʥʠʢʘʤ 

ʧʨʠʭʦʜʠʪʩʷ ʧʦʜʙʠʨʘʪʴ ʤʥʦʞʝʩʪʚʦ ʟʘʧʘʩʥʳʭ ʚʘʨʠ-

ʘʥʪʦʚ ʧʨʠʢʨʳʪʠʷ, ʯʪʦʙʳ ʫʩʧʝʪʴ ʧʨʦʚʝʩʪʠ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʚʦʥʢʦʚ ʠʣʠ ʨʘʩʩʳʣʦʢ ʜʦ ʧʦʣʫʯʝʥʠʷ ʨʝ-

ʟʫʣʴʪʘʪʘ. 

4. ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ. ʆʙʱʝʤʠʨʦʚʘʷ ʠʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʩʠʣʴʥʦ ʧʦʚʣʠ-

ʷʪʴ, ʘ ʪʦ ʠ ʚʦʚʩʝ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʩʦʮʠʘʣʴ-

ʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʩʦʟʜʘʚʘʷ ʧʦʪʨʷʩʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. ɸ 

ʧʦʜʦʙʥʳʝ ʧʦʪʨʷʩʝʥʠʷ ʚʝʜʫʪ ʢ ʦʪʚʣʝʯʝʥʠʶ ʚʥʠʤʘ-

ʥʠʷ ʦʪ ʤʦʰʝʥʥʠʢʦʚ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. 

ʂʘʞʜʳʡ ʬʘʢʪʦʨ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʩʶ 

ʘʪʘʢʫ, ʦʜʥʘʢʦ ʧʦʩʣʝʜʥʠʡ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʤʝ-

ʥʷʪʴ ʢʘʢ ʧʦʜʭʦʜ ʢ ʞʝʨʪʚʝ, ʪʘʢ ʠ ʭʘʨʘʢʪʝʨ ʩ ʨʘʟʦʚʦʛʦ 

ʥʘ ʤʘʩʩʦʚʳʡ.  

ʇʦʵʪʦʤʫ ʩʪʦʠʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʢʠʝ 

ʠʤʝʥʥʦ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʤʝʪʦʜʠʢʘʭ ʩʦʮʠ-

ʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʚʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ ʠ ʢʘʢ ʤʦʞʥʦ 

ʩ ʥʠʤʠ ʙʦʨʦʪʴʩʷ. ɸʥʘʣʠʟ ʧʦʩʪʨʦʠʤ ʥʘ ʙʫʰʫʶʱʝʡ 

ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥ-

ʬʝʢʮʠʠ COVID-19, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʦ 

ʚʥʝʰʥʠʤ ʛʣʦʙʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʠ ʚ ʪʝʯʝʥʠʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʘʨʘʣʠʟʫʝʪ ʢʘʢ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʯʘʩʪʥʳʝ ʢʦʤ-

ʧʘʥʠʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. ɺ ʫʩʣʦʚʠʠ ʩʘʤʦʠʟʦ-

ʣʷʮʠʠ ʣʶʜʝʡ ʠ ʚʚʝʜʝʥʥʳʭ ʢʘʨʘʥʪʠʥʥʳʭ ʤʝʨ, ʩʦʮʠ-

ʘʣʴʥʳʝ ʠʥʞʝʥʝʨʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠ ʩʦʟʜʘʶʪ 

ʥʦʚʳʝ ʩʮʝʥʘʨʠʠ ʘʪʘʢ. 

ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʡ ʠ ʧʘʥʠʢʠ 

ʣʶʜʠ ʭʦʪʷʪ ʚʝʨʠʪʴ, ʯʪʦ ʚʩʝ ʩʢʦʨʦ ʟʘʢʦʥʯʠʪʩʷ ʠ ʚʩʝ 

ʙʫʜʝʪ ʭʦʨʦʰʦ. ʆʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪ ʣʶʙʫʶ ʥʦʚʦʩʪʴ 

ʦ ʚʦʟʤʦʞʥʦʡ ʙʦʣʝʟʥʠ ʦʩʪʨʝʝ ʠ ʣʶʙʫʶ ʭʦʨʦʰʫʶ ʥʦ-

ʚʦʩʪʴ ʢʘʢ ʰʘʥʩ ʥʘ ʩʧʘʩʝʥʠʝ. ʇʦʵʪʦʤʫ ʚ ʧʝʨʚʫʶ ʦʯʝ-

ʨʝʜʴ ʚʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʡ ʤʝʥʷʝʪʩʷ ʩʮʝʥʘʨʠʡ ʦʙʱʝ-

ʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʠʤ ʚʘʞʥʦ ʙʳʪʴ ʙʣʠʞʝ 

ʢ ʪʝʤʝ, ʚʦʣʥʫʶʱʝʡ ʯʝʣʦʚʝʢʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʙʦʣʴʰʝ ʚʩʝʛʦ. ʊʘʢʞʝ ʪʘʢʠʝ ʘʪʘʢʠ ʩʪʘʥʦʚʷʪʩʷ ʤʘʩʩʦ-

ʚʳʤʠ, ʚʝʜʴ ʧʦʣʠʮʠʷ ʟʘʥʠʤʘʝʪʩʷ ʥʘʚʝʜʝʥʠʝʤ ʧʦʨʷʜ-

ʢʦʚ ʥʘ ʫʣʠʮʘʭ, ʘ ʥʝ ʙʦʨʴʙʦʡ ʩʦ ʟʚʦʥʢʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʪʠʧʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʦʙʱʝʥʠʷ: 

1. ʂʦʣʣ ʮʝʥʪʨʳ ʥʘʯʠʥʘʶʪ ʦʙʟʚʘʥʠʚʘʪʴ 

ʛʨʘʞʜʘʥ ʨʘʩʩʢʘʟʳʚʘʷ ʠʤ ʦ ʥʘʡʜʝʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ. 

ʕʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʰʫʶʱʘʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʠʥʬʝʢʮʠʷ, ʯʝʣʦʚʝʢ ʚʩʝ ʨʘʚʥʦ ʩʨʝʘʛʠʨʫʝʪ ʦʩʪʨʦ ʥʘ 

ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʝʤ ʟʜʦʨʦʚʴʝ ʠ ʙʫʜʝʪ ʠʩ-

ʢʘʪʴ ʩʧʦʩʦʙʳ ʚʳʣʝʯʠʪʩʷ. ɽʤʫ ʩʨʘʟʫ ʞʝ ʧʨʝʜʣʘʛʘʶʪ 

ʤʝʜʠʮʠʥʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ çʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝè 

ʣʝʯʝʥʠʝ. ʕʪʦ ʭʘʨʘʢʪʝʨʥʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʨʘʪʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ.  

2. ʉʦʪʨʫʜʥʠʢʠ ʥʝʣʝʛʘʣʴʥʳʭ ʢʦʣ-ʮʝʥʪʨʦʚ 

ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʮʝʥʘʨʠʡ 

ʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʝ ʜʦʚʝʨʠʷ, ʯʝʤ 

ʧʨʝʞʥʠʡ. ʆʙʥʦʚʣʝʥʥʘʷ ʩʭʝʤʘ ʦʢʘʟʘʣʘʩʴ ʙʦʣʝʝ ʦʧʘʩ-

ʥʳʤ ʚʠʜʦʤ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ 

ʩʯʝʪʦʚ, ʩʯʠʪʘʶʪ ʙʘʥʢʠʨʳ. ɽʩʣʠ ʨʘʥʴʰʝ ʤʦʰʝʥʥʠʢʠ 

çʤʘʩʢʠʨʦʚʘʣʠʩʴè ʧʦʜ ʩʣʫʞʙʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʥʢʘ ʠ 

ʩʦʦʙʱʘʣʠ ʞʝʨʪʚʝ ʦ ʙʣʦʢʠʨʦʚʢʝ ʩʯʝʪʘ ʠʟ-ʟʘ ʧʦʜʦʟʨʠ-

ʪʝʣʴʥʦʡ ʪʨʘʥʩʘʢʮʠʠ, ʪʦ ʪʝʧʝʨʴ ʦʥʠ ʠʥʪʝʨʝʩʫʶʪʩʷ, ʚ 

ʢʘʢʦʤ ʦʪʜʝʣʝʥʠʠ ʠ ʢʦʛʜʘ ʢʣʠʝʥʪ ʭʦʯʝʪ ʟʘʢʨʳʪʴ ʩʯʝʪ 

ï ʙʘʥʢʦʤ ʷʢʦʙʳ ʧʦʣʫʯʝʥʦ ʟʘʷʚʣʝʥʠʝ ʥʘ ʵʪʫ ʦʧʝʨʘ-

ʮʠʶ. ʂʦʛʜʘ ʢʣʠʝʥʪ ʩʦʦʙʱʘʝʪ, ʯʪʦ ʥʠʢʘʢʦʛʦ ʟʘʷʚʣʝ-

ʥʠʷ ʥʝ ʧʠʩʘʣ, ʝʛʦ ʧʨʦʩʷʪ ʫʪʦʯʥʠʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʜʘʥʥʳʝ, ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʜʝʥʴʛʠ ʥʘ çʙʝʟʦʧʘʩʥʳʡè 

ʩʯʝʪ [4]. 

ɺʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ ʤʥʦʛʠʝ ʣʶʜʠ ʧʦʜʦʣʛʫ ʩʠ-

ʜʷʪ ʙʝʟ ʨʘʙʦʪʳ ʠʣʠ ʚ ʥʝʦʧʣʘʯʠʚʘʝʤʦʤ ʦʪʧʫʩʢʝ, 

ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʦ ʚʨʝʤʷ ʩʦʦʙʱʝʥʠʷ ʠʟ ʙʘʥʢʘ ʦ 

ʥʝʢʠʭ ʜʝʡʩʪʚʠʷʭ ʩ ʩʯʝʪʦʤ ʯʝʣʦʚʝʢ ʟʘʙʝʩʧʦʢʦʠʪʩʷ 

ʩʠʣʴʥʝʝ ʚʩʝʛʦ. ɸ ʩʠʣʴʥʳʡ, ʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ 

ʩʪʨʘʭ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʤʝʪʦʜʦʚ ʩʦ-

ʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ. ʇʨʦʩʪʦ ʚʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ 

ʩʪʨʘʭ ʣʝʛʯʝ ʨʘʟʚʠʚʘʝʪʩʷ. 

3. ʉʦʮʠʘʣʴʥʳʝ ʠʥʞʝʥʝʨʳ ʠ ʤʦʰʝʥʥʠʢʠ 

ʧʨʝʜʣʘʛʘʶʪ ʟʘ ʥʝʙʦʣʴʰʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ, ʯʘʩʪʴ ʠʟ 

ʢʦʪʦʨʦʛʦ ʥʘʜʦ ʚʳʧʣʘʪʠʪʴ ʘʚʘʥʩʦʤ, ʦʪʢʨʳʪʴ ʜʣʷ ʧʦ-

ʜʦʙʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʦʣʛʦʩʨʦʯʥʳʝ ʙʝʩʧʨʦʮʝʥʪʥʳʝ 

ʢʨʝʜʠʪʥʳʝ ʣʠʥʠʠ, ʷʢʦʙʳ ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʢʘʟʥ  r[5]. ʊʘʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʵʧʠʜʝʤʠʠ 

ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʙʳʩʪʨʦ ʪʝʨʷʶʪ ʟʘʨʘʙʦʪʦʢ, ʘ ʛʦʩʫ-

ʜʘʨʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʦʙʝʱʘʝʪ ʧʦʤʦʛʘʪʴ ʢʦʤʧʘʥʠʷʤ, 

ʵʪʦʪ ʩʮʝʥʘʨʠʡ ʦʙʱʝʥʠʷ ʚʳʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʝʝ ʜʦʚʝ-

ʨʠʝ ʩʨʝʜʠ ʛʣʘʚ ʢʦʤʧʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, 

ʛʜʝ ʥʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʪʦʚ. 
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4. ʄʦʰʝʥʥʠʢʠ ʦʙʟʚʘʥʠʚʘʶʪ ʣʶʜʝʡ ʠ ʩʦʦʙ-

ʱʘʶʪ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʢʘʨʘʥʪʠʥʘ, ʚʚʝʜʝʥ-

ʥʦʛʦ ʥʘ ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʣʘʪʠʪʴ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʫʤʤʘ ʜʝʥʝʛ. ʂʦʥʝʯʥʦ, ʦʥʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨ-

ʛʘʥʦʚ ʠʣʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʯʝʤ ʚʳʟʳʚʘʶʪ 

ʜʦʚʝʨʠʝ ʢ ʩʚʦʠʤ ʩʣʦʚʘʤ.  

ʇʦʜʦʙʥʳʝ ʩʮʝʥʘʨʠʠ ʦʙʱʝʥʠʷ ʩ ʧʦʜʚʠʛʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʛʦʜʥʳʭ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʘʤ ʜʝʡʩʪʚʠʡ. ɹʦʨʦʪʴʩʷ ʩ ʦʙʨʘʪʥʦʡ ʩʦʮʠʘʣʴ-

ʥʦʡ ʠʥʞʝʥʝʨʠʝʡ ʠ ʧʨʝʪʝʢʩʪʠʥʛʦʤ, ʦʧʠʩʘʥʥʳʤʠ 

ʚʳʰʝ ʢʨʘʡʥʝ ʩʣʦʞʥʦ ʠ ʯʘʩʪʦ ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦ-

ʮʠʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ, ʚʣʝʢʫʪ ʫʪʝʯʢʫ ʢʘʧʠʪʘʣʘ ʠ ʜʝ-

ʩʪʘʙʠʣʠʟʘʮʠʶ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʪʘʢ ʦʩʣʘʙʣʝʥʥʦʛʦ ʢʘʨʘʥʪʠʥʥʳʤʠ ʤʝʨʘʤʠ ʠ ʙʫʰʫʶ-

ʱʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ.  

ɺ ʙʦʨʴʙʝ ʩ ʧʦʜʦʙʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʦʮʠʘʣʴʥʳʭ 

ʠʥʞʝʥʝʨʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʩ ʧʦʧʦʣʥʷʶʱʠʤʠʩʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʛʜʝ 

ʩʨʘʙʘʪʳʚʘʝʪ ʧʦʣʠʪʠʢʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʛʜʘ ʧʝʨʚʳʡ ʧʦʩʪʨʘʜʘʚʰʠʡ ʤʦʞʝʪ ʩʦʦʙʱʠʪʴ ʦ ʟʚʦ-

ʥʠʚʰʝʤ. ʉʪʦʠʪ ʚʳʜʝʣʠʪʴ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ, ʢʘʢ ʦʧʨʝʜʝʣʠʪʝʣʠ ʥʦʤʝʨʦʚ. ʆʥʠ ʠʩʧʦʣʴ-

ʟʫʶʪ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʶʱʫʶʩʷ ʙʘʟʫ ʜʘʥʥʳʭ, ʦʩ-

ʥʦʚʳʚʘʶʱʫʶʩʷ ʥʘ ʦʪʟʳʚʘʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʧʨʦʚʝʨʢʝ ʥʦʤʝʨʦʚ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʨʷʤʦ ʚʦ ʚʨʝʤʷ 

ʟʚʦʥʢʘ ʩ ʥʝʟʥʘʢʦʤʦʛʦ ʥʦʤʝʨʘ ʤʦʞʝʪ ʚʘʤ ʧʦʜʩʢʘʟʘʪʴ 

ʢʪʦ ʟʚʦʥʠʪ ï ʪʝʣʝʬʦʥ ʧʦʩʦʣʴʩʪʚʘ ʠʣʠ ʞʝ ʤʦʰʝʥ-

ʥʠʢʠ. ʇʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʠʥ ʠʟ ʣʠ-

ʜʝʨʦʚ ʈʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ï ʗʥʜʝʢʩ. 

ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʧʫʙʣʠʢʦʚʘʥʘ ʥʘ ʠʭ ʩʘʡʪʝ: 

çʆʧʨʝʜʝʣʠʪʝʣʴ ʧʦʜʩʢʘʞʝʪ, ʢʪʦ ʚʘʤ ʟʚʦʥʠʪ, ʝʩʣʠ 

ʚʭʦʜʷʱʝʛʦ ʥʦʤʝʨʘ ʥʝʪ ʚ ʢʦʥʪʘʢʪʘʭ ʚʘʰʝʛʦ ʪʝʣʝ-

ʬʦʥʘ. ʅʝʠʟʚʝʩʪʥʳʝ ʥʦʤʝʨʘ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʙʘʟʦʡ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʪʩʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʦʪʟʳʚʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʣʦʞʝ-

ʥʠʷ. ɹʘʟʘ ʩʢʘʯʠʚʘʝʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠ ʧʝʨʚʦʤ 

ʚʢʣʶʯʝʥʠʠ ʦʧʨʝʜʝʣʠʪʝʣʷ ʠ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ 15 

ʄɹ. ʊʘʢʞʝ ʥʦʤʝʨʘ ʧʨʦʚʝʨʷʶʪʩʷ ʧʦ ʙʘʟʝ ʗʥ-

ʜʝʢʩ.ʉʧʨʘʚʦʯʥʠʢʘ. ɽʩʣʠ ʚʘʤ ʟʚʦʥʷʪ ʠʟ ʢʦʤʧʘʥʠʠ, 

ʢʦʪʦʨʘʷ ʝʩʪʴ ʚ ʉʧʨʘʚʦʯʥʠʢʝ, ʚ  rʫʚʠʜʠʪʝ ʝʝ ʥʘʟʚʘ-

ʥʠʝ ʠ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɽʩʣʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝʠʟ-

ʚʝʩʪʥʘ, ʧʨʠʣʦʞʝʥʠʝ ʩʦʦʙʱʠʪ ʚʘʤ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ 

ʢʘʪʝʛʦʨʠʶ ʟʚʦʥʢʘ. ʅʘʧʨʠʤʝʨ, çɺʦʟʤʦʞʥʦ, ʵʪʦ ʨʝ-

ʢʣʘʤʘè. ɽʩʣʠ ʚʭʦʜʷʱʠʡ ʥʦʤʝʨ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, 

ʚʦʟʤʦʞʥʦ, ʝʛʦ ʥʝʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ɺ  rʤʦʞʝʪʝ ʧʦʧʦʣ-

ʥʠʪʴ ʙʘʟʫ, ʦʩʪʘʚʠʚ ʦʪʟʳʚ ʥʘ ʥʝʠʟʚʝʩʪʥʳʡ ʥʦʤʝʨ. ɼʦ-

ʩʪʫʧʘ ʢ ʩʦʜʝʨʞʠʤʦʤʫ ʟʚʦʥʢʦʚ ʠ ʩʦʦʙʱʝʥʠʡ ʫ ʦʧʨʝ-

ʜʝʣʠʪʝʣʷ ʥʝʪè [7]. 

ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʧʦ-

ʤʦʯʴ ʯʝʣʦʚʝʢʫ, ʧʦʜʩʢʘʟʘʪʴ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʠʣʠ 

ʭʦʪʷ ʙ  rʟʘʩʪʘʚʠʪʴ ʥʘʩʪʦʨʦʞʠʪʴʩʷ. ʆʜʥʘʢʦ ʧʦʜʦʙ-

ʥʳʝ ʦʧʨʝʜʝʣʠʪʝʣʠ ʥʦʤʝʨʦʚ ʩʪʨʦʷʪʩʷ ʥʘ ʜʦʚʝʨʝʥʥʳʭ 

ʢʣʠʝʥʪʩʢʠʭ ʵʢʩʧʝʨʪʘʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʩʦʦʙʱʠʪʴ ʦ ʚʨʝʜʦʥʦʩʥʦʤ ʥʦʤʝʨʝ, ʯʪʦʙʳ ʦʥ ʧʦ-

ʷʚʠʣʩʷ ʚ ʩʧʠʩʢʝ ʦʧʨʝʜʝʣʷʝʤʳʭ. ɸ ʟʘ ʚʨʝʤʷ ʚʥʝʩʝʥʠʷ 

ʥʦʤʝʨʘ ʚ ʩʧʠʩʦʢ ʤʦʞʝʪ ʧʦʩʪʨʘʜʘʪʴ ʫʞʝ ʤʥʦʞʝʩʪʚʦ 

ʣʶʜʝʡ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ̫ ʚʣʷʝʪʩʷ ʥʝ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ 

ʤʦʰʝʥʥʠʢʘ ʠ ʞʝʨʪʚʳ, ʘ ʨʘʩʩʳʣʢʘ ʬʠʰʠʥʛʦʚʳʭ ʧʠ-

ʩʝʤ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʯʪʳ ʠ ʚ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. 

ʊʘʢ ʪʝʤʘ ʢʦʨʦʥʘʚʠʨʫʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʭʘʢʝʨ-

ʩʢʠʭ ʘʪʘʢʘʭ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʙʠʟʥʝʩ. ʇʦ ʜʘʥʥʳʤ 

Check Point Threat Intelligence, ʩ ʷʥʚʘʨʷ 2020 ʛʦʜʘ ʚ 

ʤʠʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 4000 ʜʦʤʝʥʦʚ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʢʦʨʦʥʘʚʠʨʫʩʦʤ. ʀʟ ʵʪʠʭ ʩʘʡʪʦʚ 3% ʫʞʝ 

ʧʨʠʟʥʘʥʳ ʚʨʝʜʦʥʦʩʥʳʤʠ, ʘ ʝʱʝ 5% ð ʧʦʜʦʟʨʠʪʝʣʴ-

ʥʳʤʠ. ʇʦ ʩʣʦʚʘʤ ʵʢʩʧʝʨʪʦʚ Check Point, ʪʘʢʠʝ 

ʩʘʡʪʳ ð ʯʘʩʪʦ ʣʠʰʴ ʦʜʠʥ ɻ ʣʝʤʝʥʪ ʘʪʘʢʠ. ɿʣʦʫʤʳʰ-

ʣʝʥʥʠʢʠ ʨʘʩʩʳʣʘʶʪ ʩʧʘʤ ʩ ʩʩʳʣʢʦʡ ʥʘ ʚʨʝʜʦʥʦʩ-

ʥʳʡ ʩʘʡʪ ʦʪ ʣʠʮʘ ʜʦʚʝʨʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʪʦʙʳ 

ʧʦʙʫʜʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʞʝʨʪʚʫ ʧʝʨʝʡʪʠ ʧʦ ʥʝʡ. ɺ 

ʩʣʫʯʘʝ ʩ ʢʦʨʦʥʘʚʠʨʫʩʦʤ ɻ ʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʘ-

ʮʠʠ ʦʪ ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʣʠ ʜʘʥʥʳʝ ʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʠʨʫʩʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʪʴ ʧʦʣʫʯʘʪʝʣʷ. ɺ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʘ ʧʦ ʩʩʳʣʢʝ 

ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. Check Point ʦʙʥʘʨʫʞʠʣ 

ʬʠʰʠʥʛ-ʘʪʘʢʫ ʷʢʦʙʳ ʦʪ ʣʠʮʘ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘʩʴ ʚ 

ʀʪʘʣʠʠ. ʉʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʪʠʣʠ, ʯʪʦ 10% ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʚ ʀʪʘʣʠʠ ʧʦʜʚʝʨʛʣʠʩʴ ʵʪʦʡ ʘʪʘʢʝ. ʉʧʘʤ-

ʧʠʩʴʤʦ, ʢʦʪʦʨʦʝ ʦʪʧʨʘʚʣʷʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʠ, ʩʦ-

ʜʝʨʞʘʣʦ ʩʣʝʜʫʶʱʠʡ ʪʝʢʩʪ: çɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʢʦʨʦʥʘʚʠʨʫ-

ʩʦʤ ʚ ʚʘʰʝʤ ʨʝʛʠʦʥʝ ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘ-

ʚʦʦʭʨʘʥʝʥʠʷ ʧʦʜʛʦʪʦʚʠʣʘ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʝ-

ʨʝʞʝʥʠʷ ʧʨʦʪʠʚ ʢʦʨʦʥʘʚʠʨʫʩʘ. ʄ  r ʥʘʩʪʦʷʪʝʣʴʥʦ 

ʨʝʢʦʤʝʥʜʫʝʤ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʢʫʤʝʥʪʦʤ, ʧʨʠʣʦ-

ʞʝʥʥʳʤ ʚʦ ʚʣʦʞʝʥʠʠ ʢ ʵʪʦʤʫ ʧʠʩʴʤʫ. ʉ ʥʘʠʣʫʯ-

ʰʠʤʠ ʧʦʞʝʣʘʥʠʷʤʠ, ɼʦʢʪʦʨ ʇʝʥʝʣʦʧʘ ʄʘʨʢʝʪʪʠ, 

ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʀʪʘʣʠʷè 

[6]. 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʪʘʣʠ 

ʛʣʘʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʱʝʥʠʷ ʚ ʥʘʰʝ ʚʨʝʤʷ. ʇʦ-

ʵʪʦʤʫ ʠʤʝʥʥʦ ɻ ʪʠ ʨʝʩʫʨʩʳ ʩʪʘʥʦʚʷʪʩʷ ʛʣʘʚʥʳʤʠ ʮʝ-

ʣʷʤʠ ʘʪʘʢ ʩʦʮʠʘʣʴʥʳʭ ʠʥʞʝʥʝʨʦʚ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʪʨʘʬʠʢʘ ʥʘ ʧʦʯʪʝ ʟʘʩʪʘʚʣʷʝʪ ʣʶʜʝʡ ʙʳʩʪʨʦ 

ʧʨʦʚʝʨʷʪʴ ʧʠʩʴʤʘ, ʩʠʣʴʥʦ ʥʝ ʚʯʠʪʳʚʘʷʩʴ, ʯʪʦʙʳ 

ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʚʝʪʠʪʴ ʚʩʝʤ. ʀ ʝʩʣʠ ʚ ʦʜʥʦʤ 

ʠʟ ɻ ʪʠʭ ʧʠʩʝʤ ʧʦʧʘʜʝʪʩʷ ʚʨʝʜʦʥʦʩʥʘʷ ʩʩʳʣʢʘ, ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʜʘʞʝ ʥʝ ʫʩʧʝʝʪ ʧʦʜʫʤʘʪʴ ʧʨʝʞʜʝ ʯʝʤ 

ʥʘʞʤʝʪ ʥʘ ʥʝʝ çʥʘ ʘʚʪʦʤʘʪʝè. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʚʠʜʠʪʩʷ ʩʦʟʜʘ-

ʥʠʷ ɻ ʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʚʝʨʢʠ ʦʙʲʝʤʘ ʩʦʜʝʨʞʘ-

ʥʠʷ ʧʠʩʝʤ, ʪʘʢ ʢʘʢ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʩʧʘʤʦʚʳʝ ʠ ʬʠ-

ʰʠʥʛʦʚʳʝ ʧʠʩʴʤʘ ʚʝʩʷʪ 0-2 ʂʙ ʚ ʙʦʣʝʝ ʯʝʤ 80% ʧʠ-

ʩʝʤ ʥʘ 2018 ʛʦʜ. (ʉʤ. ʈʠʩ. 1).  
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ʈʠʩ. 1. ʉʪʘʪʠʩʪʠʢʘ ʦʙʲʝʤʘ ʬʠʰʠʥʛʦʚʳʭ ʧʠʩʝʤ 

 

ʊʘʢʠʝ ʮʠʬʨʳ ʧʨʠʚʦʜʠʪ çʃʘʙʦʨʘʪʦʨʠʷ ʂʘʩʧʝʨ-

ʩʦʛʦè ʥʘ 2017 ʠ 2018 ʛʦʜʘ. ʂ 2020 ʛʦʜʫ ɻ ʪʦʪ ʧʨʦʮʝʥʪ 

ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʝʪ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠ-

ʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ 

ʨʘʟʤʝʨʘ ʧʠʩʴʤʘ ʠ ʚʦʟʤʦʞʥʦ ʩʚʝʨʷʪʴ ʘʜʨʝʩ ʦʪʧʨʘʚʠ-

ʪʝʣʷ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ çʜʦʚʝʨʝʥʥʳʭ ʘʜʨʝʩʦʚè ʩʪʘʥʝʪ 

ʚʦʟʤʦʞʥʳʤ ʙʦʣʝʝ ʪʦʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʫʯʘʝ-

ʤʦʛʦ ʩʦʦʙʱʝʥʠʷ ʧʝʨʝʜ ʝʛʦ ʧʨʦʯʪʝʥʠʝʤ ʦʧʝʨʘʪʦʨʦʤ 

ʩʠʩʪʝʤʳ. ʂ ʤʦʤʝʥʪʫ ʧʨʦʯʪʝʥʠʷ ʧʠʩʴʤʘ ʦʧʝʨʘʪʦʨʫ 

ʫʞʝ ʙʫʜʝʪ ʠʟʚʝʩʪʥʦ ʧʨʠʥʷʪʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ, ʠ 

ʦʥ ʙʫʜʝʪ ʙʦʣʝʝ ʥʘʩʪʦʨʦʞʝʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʤʝʯʝʥ-

ʥʦʤʫ ʧʠʩʴʤʫ ʠ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʩʳʣʢʠ. 

ʇʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʚ ʢʨʫʧ-

ʥʳʭ ʢʦʤʧʘʥʠʷʭ, ʪʘʢ ʠ ʢʘʢ ʯʘʩʪʴ ʧʘʢʝʪʘ ʘʥʪʠʚʠʨʫʩ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʤʘʰʠʥ-

ʥʦʤ ʦʙʫʯʝʥʠʠ ʠ ʪʝʦʨʠʠ ʠʛʨ. ʉʠʩʪʝʤʫ ʤʦʞʥʦ ʥʘʩʪʨʦ-

ʠʪʴ ʢʘʢ ʥʘ ʜʦʣʛʠʡ ʧʦʠʩʢ ʧʦ çʪʷʞʝʣʳʤè ʜʦʤʝʥʘʤ, 

ʪʘʢ ʠ ʥʘ ʙʳʩʪʨʳʡ ʥʘ çʣʝʛʢʠʭè ʜʦʤʝʥʘʭ ʠʟ-ʟʘ ʯʝʛʦ 

ʤʘʰʠʥʘ ʩʤʦʞʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʨʠʥʠʤʘʪʴ ʨʝ-

ʰʝʥʠʝ ʥʝ ʪʦʨʤʦʟʷ ʨʘʙʦʪʫ ʢʦʤʧʘʥʠʡ ʠʣʠ ʞʝ ʜʘʚʘʪʴ 

ʙʦʣʝʝ ʜʦʣʛʠʡ ʘʥʘʣʠʟ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʩʠʣʴʥʦ 

ʪʦʨʦʧʠʪʩʷ. ʊʘʢʞʝ ʘʪʘʢʫʶʱʠʝ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ ʤʝ-

ʥʷʪʴ ʘʜʨʝʩʘ ʘʪʘʢ ʠʣʠ ʠʭ ʪʝʢʩʪ, ʥʦ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝ-

ʥʠʝ ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʫ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ.  

ʅʦ ʠ ʟʜʝʩʴ ʤ  rʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʪʦʛʦ, 

ʯʪʦ ʥʘ ʦʙʫʯʝʥʠʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʪʨʘ-

ʪʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʤʝ-

ʪʦʜʠʢʠ ʙʫʜʫʪ ʚʥʦʚʴ ʘʜʘʧʪʠʨʦʚʘʥʳ.  

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ ʩʦʮʠʘʣʴ-

ʥʘʷ ʠʥʞʝʥʝʨʠʷ ʧʨʠʥʦʩʠʪ ʢʨʫʧʥʳʝ ʫʙʳʪʢʠ ʚʦ ʚʩʝʭ 

ʩʝʢʪʦʨʘʭ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʠ ʣʠʰʘʝʪ ʧʦʩʣʝʜʥʠʭ ʜʝ-

ʥʝʛ ʦʙʳʚʘʪʝʣʝʡ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʜʙʦʨ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʧʦʤʦʯʴ ʟʘʱʠʪʠʪʩʷ, ʥʦ 

ʧʨʦʮʝʥʪ ʫʩʧʝʰʥʳʭ ʘʪʘʢ ʫʙʳʚʘʝʪ ʥʝ ʩʠʣʴʥʦ, ʪʘʢ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʜʦʣʛʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʪʨʫʜʥʦ ʠ ʜʦʣʛʦ ʦʙʫʯʘʶʪʩʷ ʠ ʧʨʦʩʪʦ ʥʝ ʫʩʧʝʚʘʶʪ ʟʘ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʝʡ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʤʝʪʦʜʳ ʩʦʮʠʘʣʴ-

ʥʦʡ ʠʥʞʝʥʝʨʠʠ ʚʧʦʣʥʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʩʭʝʤ ʠ ʚʨʝʜʘ ʦʢʨʫʞʘʶ-

ʱʠʤ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʫʚʝʣʠʯʝʥʠʷ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʰʠʭ ʠ ʥʝʭʚʘʪʢʠ ʧʨʦ-

ʜʫʢʪʦʚ ʚ ʤʘʛʘʟʠʥʘʭ ʣʝʛʢʦ ʤʦʞʥʦ ʧʦʜʜʘʪʴʩʷ ʧʘʥʠʢʝ 

ʠ ʩʪʨʘʭʫ, ʢʦʪʦʨʳʤʠ ʪʘʢ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʶʪʩʷ ʤʦʰʝʥ-

ʥʠʢʠ. ʅʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʙʦʨʴʙʳ ʩ ʧʘʥʠʢʦʡ ʚʧʦʣʥʝ ʜʦʧʫʩʢʘ-

ʝʪʩʷ.  

ʅʘʧʨʠʤʝʨ, ʚ ʈʦʩʩʠʠ ʚʩʝʤ ʞʠʪʝʣʷʤ ʄʦʩʢʚʳ 

ʩʪʘʨʰʝ 65 ʣʝʪ, ʢʦʪʦʨʳʝ ʧʨʦʩʠʜʷʪ ʢʘʨʘʥʪʠʥ ʜʦʤʘ, 

ʤʵʨʠʷ ʧʨʝʜʣʦʞʠʣʘ ʚʳʧʣʘʪʠʪʴ 4000 ʨʫʙʣʝʡ [1]. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ɻʦʩʫʜʘʨʩʪʚʦ çʧʦʢʫʧʘʝʪè ʜʦʚʝʨʠʪʝʣʴ-

ʥʦʝ ʦʪʥʦʰʝʥʠʝ ʞʠʪʝʣʝʡ ʢʦ ʚʩʝʤ ʙʫʜʫʱʠʤ ʢʘʨʘʥ-

ʪʠʥʥʳʤ ʤʝʨʘʤ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʪʘʨʳʭ ʤʝʪʦʜʦʚ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ï ʧʦʜʢʫʧ. ʅʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʝʛʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʤʥʦʛʠʝ ʧʦʞʠʣʳʝ ʣʶʜʠ 

ʦʩʪʘʣʠʩʴ ʜʦʤʘ ʠ ʧʨʦʮʝʥʪ ʟʘʙʦʣʝʚʰʠʭ ʧʦʞʠʣʳʭ ʣʶ-

ʜʝʡ ʫʤʝʥʴʰʠʣʩʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ. ɺʝʜʴ ʣʶʜʠ ʩʠ-

ʜʷʪ ʜʦʤʘ ʠ ʜʣʷ ʤʥʦʛʠʭ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙ-

ʱʝʥʠʷ ʩ ʤʠʨʦʤ ʦʩʪʘʝʪʩʷ ʪʝʣʝʚʠʟʦʨ. ɸ ʚ ʥʦʚʦʩʪʷʭ 

ʧʦʩʪʦʷʥʥʦ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦʙ ʫʜʘʯʥʳʭ ʥʘʫʯʥʳʭ ʠʩ-

ʧʳʪʘʥʠʷʭ, ʫʩʧʝʰʥʦʤ ʣʝʯʝʥʠʠ ʙʦʣʴʥʳʭ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʘʥʠʢʘ. ʉʄʀ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʨʘʪʴ ʠʥʪʝʨʚʴʶ ʫ ʟʥʘʤʝʥʠʪʳʭ ʣʶʜʝʡ, ʯʝʤ ʤʦʜʠʬʠ-

ʮʠʨʫʷ ʦʙʨʘʪʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʠʥʞʝʥʝʨʠʶ ʩʦʮʠʘʣʴ-

ʥʳʭ ʠʥʞʝʥʝʨʦʚ. ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʥʫʰʘʝʪʩʷ ʥʝ 

ʦʜʥʦʤʫ ʯʝʣʦʚʝʢʫ, ʘ ʩʨʘʟʫ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ. 

ɼʨʫʛʠʤ ʤʝʪʦʜʦʤ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʷʚʣʷ-

ʝʪʩʷ ʩʪʨʘʭ, ʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ. ʆʙʲʝʢʪ ʥʘʜʦ ʩʥʘ-

ʯʘʣʘ ʩʠʣʴʥʦ ʠʩʧʫʛʘʪʴ, ʘ ʧʦʪʦʤ ʫʚʝʨʠʪʴ ʯʪʦ ʚʩʝʭ 

ʫʞʘʩʦʚ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ ʝʩʣʠ ʜʦʚʝʨʠʪʴʩʷ ʠ ʩʜʝʣʘʪʴ 

ʚʩʝ, ʦ ʯʝʤ ʛʦʚʦʨʷʪ. ɽʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʙʣʘ-

ʛʠʭ ʮʝʣʷʭ ï ʩʦʦʙʱʘʪʴ ʣʶʜʷʤ ʩʪʨʘʰʥʳʝ ʧʦʜʨʦʙʥʦ-

ʩʪʠ ʙʦʣʝʟʥʠ, ʧʦʢʘʟʳʚʘʪʴ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʩʤʝʨʪʥʦ-

ʩʪʠ, ʯʝʤ ʚʳʟʳʚʘʪʴ ʞʝʣʘʥʠʝ ʣʶʜʝʡ ʜʦʙʨʦʚʦʣʴʥʦ 

ʦʩʪʘʪʴʩʷ ʥʘ ʩʘʤʦʠʟʦʣʷʮʠʠ. 

ʇʦʜʦʙʥʘʷ ʤʘʥʠʧʫʣʷʮʠʷ ʩʦʟʥʘʥʠʝʤ ʧʨʠʚʦʜʠʪ 

ʣʶʜʝʡ ʚ ʩʦʩʪʦʷʥʠʝ ʜʦʚʝʨʠʷ ʢ ʜʝʡʩʪʚʠʷʤ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʘ ʟʥʘʯʠʪ ʦʥʠ ʙʫʜʫʪ ʦʙʣʘʜʘʪʴ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʝʡ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʟʚʦʣʠʪ ʚʚʝʩʪʠ ʠʭ ʚ ʟʘʙʣʫʞʜʝʥʠʝ; 

ʜʦʩʪʘʪʦʯʥʦ ʥʘʧʫʛʘʥʳ, ʯʪʦʙʳ ʩʣʫʰʘʪʴʩʷ; ʠ ʥʝʤʥʦʛʦ 

ʧʦʜʢʫʧʣʝʥʳ ʯʪʦʙʳ ʥʝ ʟʣʠʪʩʷ ʥʘ ʧʦʣʦʞʝʥʠʝ ʚʝʱʝʡ. 
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ʇʦʜʚʝʜʝʤ ʠʪʦʛ: ʤʝʪʦʜʳ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝ-

ʨʠʠ ʘʢʪʠʚʥʦ ʧʦʜʩʪʨʘʠʚʘʶʪʩʷ ʧʦʜ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ, ʤ  rʵʪʦ ʨʘʩʩʤʦʪʨʝʣʠ ʥʘ ʧʨʠʤʝʨʝ ʢʦʨʦʥʘʚʠ-

ʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ COVID-19. ɺʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ 

ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʤʥʦʛʠʝ ʛʨʘʞʜʘʥʝ ʛʦʩʫʜʘʨʩʪʚ, 

ʦʭʚʘʯʝʥʥʳʭ ʚʦʣʥʦʡ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʢʘʨʘʥʪʠʥʝ. ʈʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʤʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʳʝ, ʚʩʝ ʨʘʚʥʦ ʥʝ ʤʦʛʫʪ ʜʘʪʴ ʙʳʩʪʨʳʡ, ʘ ʪʝʤ 

ʙʦʣʝʝ ʫʧʨʝʞʜʘʶʱʠʡ ʵʬʬʝʢʪ. ɺʝʜʴ ʩʦʟʜʘʶʪʩʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ ʠʟʚʝʩʪʥʳʭ ʘʪʘʢ ʠ 

ʧʨʝʜʩʢʘʟʘʪʴ ʥʦʚʳʡ ʤʝʪʦʜ ʘʪʘʢʠ ʟʘʨʘʥʝʝ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ - ʩʦʮʠʘʣʴʥʫʶ ʠʥ-

ʞʝʥʝʨʠʶ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʟʣʦʫʤʳʰʣʝʥ-

ʥʠʢʠ, ʝʩʣʠ ʛʦʩʫʜʘʨʩʪʚʦ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩ 

ʤʝʨ ʚ ʦʩʥʦʚʝ, ʢʦʪʦʨʦʛʦ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ ʧʦʜʢʫʧ, 

ʩʪʨʘʭ, ʦʙʨʘʪʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ ʠ ʧʨʝʪʝʢ-

ʩʪʠʥʛ, ʪʦ ʩʤʦʞʝʪ ʫʙʝʜʠʪʴ ʥʘʩʝʣʝʥʠʝ ʜʦʚʝʨʠʪʴʩʷ, ʜʦ-

ʚʝʩʪʠ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʠʟʙʝʞʘʪʴ 

ʧʘʥʠʢʠ ʠ ʭʘʦʩʘ. ɸ ʟʥʘʯʠʪ ʧʦʜʦʙʥʳʡ ʚʘʨʠʘʥʪ ʷʚʣʷ-

ʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʡ ʘʪʘʢ ʤʝʪʦ-

ʜʘʤʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʤʦʜʝʨʥʠʟʠʨʦʚʘʥ-

ʥʳʤʠ ʚ ʩʚʷʟʠ ʩ ʵʧʠʜʝʤʠʝʡ.  

ʉʘʤʦʡ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝ-

ʪʦʜʘ ʩʦʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ̫ ʚʣʷʝʪʩʷ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʨʘʟʨʦʟʥʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʦʡ ʥʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʡ. ʇʦ-

ʵʪʦʤʫ ʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ̫ ʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʦʙʲʷʚʣʝʥʥʳʭ ʦʬʠʮʠʘʣʴʥʦ ʜʦ-

ʩʪʦʚʝʨʥʳʤʠ ʠ ʪʦʯʥʳʤʠ. ʊʘʢʠʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʤʦʛʫʪ ʩʪʘʪʴ: ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʢʘʥʘʣ ʥʘ ʪʝʣʝʚʠʜʝʥʠʠ, ʩʘʡʪ ʩ ʛʨʠʬʦʤ ʛʦʩ-

ʫʜʘʨʩʪʚʘ ʠʣʠ ʥʦʚʦʩʪʥʦʡ ʧʦʨʪʘʣ.  

ɻʣʘʚʥʦʝ ð ʵʪʦ ʚʦʚʨʝʤʷ ʠʟʙʘʚʣʷʪʴʩʷ ʦʪ ʜʝʟʠʥ-

ʬʦʨʤʘʮʠʠ ʠ ʥʘʤʝʨʝʥʥʦ ʣʦʞʥʳʭ ʥʦʚʦʩʪʝʡ ʥʘ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʘʢ ʵʪʦ, ʥʘʧʨʠʤʝʨ ʨʝʘʣʠʟʦʚʳ-

ʚʘʝʪʩʷ ʚ ʈʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʧʦ ʙʦʨʴʙʝ ʩ 

çʬʝʡʢʘʤʠè. 

ʇʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʩʦʮʠʘʣʴ-

ʥʦʡ ʠʥʞʝʥʝʨʠʠ ʧʦʟʚʦʣʷʪ ʩ ʦʧʝʨʝʞʝʥʠʝʤ ʠʟʙʝʛʘʪʴ 

ʧʘʥʠʢʠ, ʨʦʩʪʘ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ ʢʠʙʝʨʚʦʨʦʚʩʪʚʘ.  
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APPLICATION OF AUGMENTED REALITY TECHNOLOGY IN THE FIELD OF NAV IGATION 

INSIDE BUILDINGS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʥʘ ʙʘʟʝ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

Abstract 

This article discusses the possibility of using augmented reality technology for navigation inside buildings. 

Various methods are considered, as well as a possible implementation on the basis of a university.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʥʘʚʠʛʘʮʠʷ, AR Foundation, ʤʦʙʠʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ. 

Key words: augmented reality, navigation, AR Foundation, mobile development. 

 

ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʠ 

ʚʠʨʪʫʘʣʴʥʦʡ (VR ï Virtual Reality) ʠ ʜʦʧʦʣʥʝʥʥʦʡ 

(AR ï Augmented Reality) ʨʝʘʣʴʥʦʩʪʝʡ ʝʱʝ ʥʝ ʚʦ-

ʰʣʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʦʙʱʝ-

ʩʪʚʘ, ʥʦ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʪʘʢ ʢʘʢ 

ʧʦʤʦʛʘʶʪ ʨʝʰʘʪʴ ʮʝʣʳʡ ʢʣʘʩʩ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʦʙʦʛʘʱʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʝʡ ʚʠʟʫʘʣʴʥʦʛʦ ʦʢʨʫʞʝ-

ʥʠʷ ʯʝʣʦʚʝʢʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪ ɹ

ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʢʫʩ-

ʩʪʚʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʥʪʠ-

ʨʫʶʪʩʷ ʚ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʧʦʣʫʯʘʝʤʦʝ 

ʢʘʤʝʨʦʡ ʫʩʪʨʦʡʩʪʚʘ. AR-ʪʝʭʥʦʣʦʛʠʷ ʪʝʩʥʦ ʩʚʷʟʘʥʘ 

ʩ ʤʦʙʠʣʴʥʳʤʠ ʩʝʥʩʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʪʘʢ ʢʘʢ ʚ 

ʥʠʭ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʤʝʨʳ, ʯʪʦ ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ AR-

ʧʨʠʣʦʞʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ AR-ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ 

ʥʘʚʠʛʘʮʠʠ. 

ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚʳ-

ʪʝʩʥʷʶʪ Web-ʧʨʠʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʣʷ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘ-

ʙʦʪʢʠ. ʆʙʠʣʠʝ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʚʘʨʠʘʥʪʦʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʜʝʣʘʝʪ ʤʦʙʠʣʴʥʫʶ 

ʦʪʨʘʩʣʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʦʥʢʫʨʝʥʪʥʦʡ, ʧʦʵʪʦʤʫ 

ʛʨʘʥʠʮʳ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʶʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʷʚʠʣʘʩʴ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, 

ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ ʙʫʢʚʘʣʴʥʦ ʚʝʟʜʝ 

ï ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 3d ʥʘʚʠʛʘʪʦʨʘ ʜʦ ʠʛʨ ʥʘ ʧʦʜʦ-

ʙʠʝ Pokemon Go. 

https://doi.org/10.24411/2520-6990-2020-11704
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ʈʠʩʫʥʦʢ 1. ʇʨʦʛʥʦʟ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ AR ʜʦ 2023 ʛʦʜʘ ʦʪ Statista 

 

ʅʝʩʧʨʦʩʪʘ ʠʤʝʥʥʦ ʩʬʝʨʘ AR ʧʦʣʴʟʫʝʪʩʷ ʩʧʨʦ-

ʩʦʤ , ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤʠ ʩʧʦʩʦʙ-

ʥʦʩʪʷʤʠ : 

¶ ʆʪʩʣʝʞʠʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GPS ʠʣʠ ʞʝ Wi-Fi ʤʘ-

ʷʢʦʚ. 

¶ ʆʪʩʣʝʞʠʚʘʥʠʝ ʧʣʦʩʢʦʩʪʝʡ. 

¶ ʉʠʩʪʝʤʘ ʷʢʦʨʝʡ, ʧʦʟʚʦʣʷʶʱʘʷ óʫʜʝʨʞʠ-

ʚʘʪʴô ʦʙʲʝʢʪʳ ʥʘ ʦʜʥʦʤ ʤʝʩʪʝ. 

¶ ʆʪʩʣʝʞʠʚʘʥʠʝ ʪʦʯʝʢ ʣʠʮʘ ʯʝʣʦʚʝʢʘ (ʥʘʧʨʠ-

ʤʝʨ, ʤʘʩʢʠ ʚ Instagram). 

¶ ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʢʘʨʪʠʥʦʢ. 

¶ ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ. 

ʕʪʠ ʬʫʥʢʮʠʠ ʜʘʶʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʢʘʨʪ ʠ ʥʘʚʠʛʘʮʠʠ ʧʦ ʥʠʤ, ʢʦ-

ʪʦʨʳʝ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʥʘ ʨʝʘʣʴʥʳʝ ʧʣʘʥʳ ʟʜʘʥʠʡ 

ʜʘʜʫʪ ʥʘʤ ʚʠʨʪʫʘʣʴʥʫʶ ʢʘʨʪʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʧʨʝ-

ʜʝʣʝʥʘ, ʢʘʢ ʧʣʦʩʢʦʩʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʩʠ-

ʩʪʝʤʝ ʫʩʪʨʦʡʩʪʚ ʪʝʣʝʬʦʥʘ SLAM, ʤ  rʩʤʦʞʝʤ ʦʪ-

ʩʣʝʞʠʚʘʪʴ ʥʘʰʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-

ʤʝʥʠ ʥʘ ʜʘʥʥʦʡ ʢʘʨʪʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ ʦ ʥʝʜʦʩʪʘʪʢʘʭ, ʘ ʠʤʝʥʥʦ ï ʩʠʣʴʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʦʪ ʦʩʚʝʱʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʦʩʥʦʚʥʦʝ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʬʠʣʴʪʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ 

ʦʧʪʠʤʘʣʴʥʦ ʧʨʠ ʭʦʨʦʰʝʤ ʦʩʚʝʱʝʥʠʠ. ɺ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʧʨʠ ʧʣʦʭʦʤ ʦʩʚʝʱʝʥʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ ʦʪ ʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ 

ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʥʠʮʳ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʪʦʯʢʘʤʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʢ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʫʭʫʜʰʝʥʠʶ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʯʠʥʘʝʪ 

ʨʝʟʢʦ ʠ ʥʝ ʭʘʨʘʢʪʝʨʥʦ ʤʝʥʷʪʴʩʷ. 

ɽʩʪʴ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ, 

ñʉʠʩʪʝʤʘ ʭʣʝʙʥʳʭ ʢʨʦʰʝʢò. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʦʩʪʘʚʣʝʥʠʠ ʟʘ ʪʝʣʝʬʦʥʦʤ ʪʦʯʝʢ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʫʪʦʯʥʷʝʪ ʧʦʣʦʞʝʥʠʝ ʪʝʣʝʬʦʥʘ ʚ ʨʝʘʣʴʥʦʤ 

ʤʠʨʝ. ʊʘʢʞʝ ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʪʦʯʢʠ ʚʧʦʣʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʙʲʝʢʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠʚʷ-

ʟʘʪʴ ʢ ʥʠʤ ʪʝʢʩʪʫʨʫ ʫʢʘʟʘʪʝʣʷ (ʩʪʨʝʣʘ ʠʣʠ ʞʝ ʠʥʘʷ 

ʚʳʪʷʥʫʪʘʷ ʬʠʛʫʨʘ) ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʚʘ ʚ ʦʜ-

ʥʦʤ ï ʫʢʘʟʘʪʝʣʴ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʜʦʨʦʛʫ ʠ ʫʪʦʯʥʷʶ-

ʱʠʡ ʥʘʰʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʧʦʩʦʙʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʪʨʫʜʥʦʩʪʴʶ ʨʝʘ-

ʣʠʟʘʮʠʠ ï ʥʫʞʥʦ ʟʘʨʘʥʝʝ ʧʨʦʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ 

ñʢʨʦʰʢʠò. ʀ ʥʝ ʦʜʥʦʟʥʘʯʝʥ ʚʦʧʨʦʩ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʊʘʢ ʞʝ ʩʫʱʝʩʪʚʫʝʪ ʪʨʝʪʠʡ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʦʩ-

ʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʣʫʯʰʝʥʠʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʫʩʪʨʦʡ-

ʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ Wi-Fi ʤʘʷʢʦʚ. ʇʦ-

ʩʢʦʣʴʢʫ ʚʦʟʤʦʞʥʦʩʪʠ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʦʛʨʘʥʠʯʝʥʳ, 

ʤʦʞʥʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʪʘʢʦʤʫ ʩʧʦʩʦʙʫ. ɺʦʧʨʦʩ ʦʩʪʘ-

ʸʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ ʤʘʷʢʦʚ ʠ ʠʭ ʤʦʱʥʦʩʪʠ, ʚʝʜʴ ʧʦ-

ʤʝʱʝʥʠʷ ʙʳʚʘʶʪ ʠʟ ʨʘʟʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʩʠʣʴʥʦ ʨʘʟʥʠʪʴʩʷ, ʚ ʩʚʷʟʠ 

ʩ ʯʝʤ ʧʦʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʜʦʨʦʛʦʚʠʟʥʝ ʜʘʥʥʦʛʦ ʤʝ-

ʪʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʫʤ 3 ʤʘʷʢʘ, ʢʦ-

ʪʦʨʳʝ ʩʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ (3 

ʠʤʝʥʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʫʞʥʳ ʪʨʠ ʪʦʯʢʠ ʚ ʪʨʸʭʤʝʨ-

ʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦʙʳ ʟʘʜʘʪʴ ʧʣʦʩʢʦʩʪʴ). ʆʜʥʘʢʦ 

ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʩʝʛʜʘ ʧʘʨʘʣʣʝʣʴʥʦ ʘʢʪʠʚʥʳ ʠ ʧʝ-

ʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣ ʪʝʣʝʬʦʥʫ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʥʘʜʦ-

ʙʠʪʩʷ ʙʦʣʝʝ ʪʨʸʭ ʤʘʷʢʦʚ ʠʟ-ʟʘ ʜʘʣʴʥʦʩʪʠ ʵʬʬʝʢʪʠʚ-

ʥʦʛʦ ʜʝʡʩʪʚʠʷ. 
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ɺ AR-ʪʝʭʥʦʣʦʛʠʷʭ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ 

ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʚʠʞʦʢ 

Unity ʩ ʧʦʜʢʣʶʯʘʝʤʳʤ ʬʨʝʡʤʚʦʨʢʦʤ AR 

Foundation, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ARKit , ARCore, MagicLeep ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʢʦʤʙʠʥʠʨʫʷ ʠʭ ʩ ʫʥʠʢʘʣʴʥʳʤ ʬʫʥʢʮʠʷʤʠ 

Unity. ʆʜʥʘʢʦ ʢʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʨʝʡʤʚʦʨʢʘ 

AR Foundation ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ʝʛʦ ʢʨʦʩʩʧʣʘʪ-

ʬʦʨʤʝʥʥʦʩʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʧʣʘʪ-

ʬʦʨʤʘ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʝʘʣʠ-

ʟʦʚʘʥʥʳʭ ʬʫʥʢʮʠʡ, ʪʦ ʜʦ ʜʦʩʪʘʪʦʯʥʦ ʜʦʞʜʘʪʴʩʷ ʚʳ-

ʭʦʜʘ ʦʙʥʦʚʣʝʥʠʷ ʵʪʦʡ ʧʣʘʪʬʦʨʤʳ, ʯʪʦʙʳ 

ʘʢʪʠʚʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ 

ʥʫʞʥʦ ʧʠʩʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʡ ʧʦʜ ʨʘʟʥʳʝ 

ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɺ ʟʘʚʝʨʰʝʥʠʝ, ʜʘʥʥʳʡ 

ʬʨʝʡʤʚʦʨʢ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʩʘʤʳʤ ʧʨʦʛʨʝʩʩʠʚ-

ʥʳʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʩʢʦʩʪʠ (plain) ʟʘ ʩʯʝʪ ʫʜʘʯ-

ʥʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʠʟ ʨʷʜʘ ʚʝʜʫʱʠʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʥʘ ʨʳʥʢʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶ-

ʱʫ ʁ ʨʝʘʣʠʟʘʮʠʶ AR ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ AR Foundation ʚ ʚʠʜʝ ʥʘʚʠʛʘʪʦʨʘ ʧʦ ʤʥʦʛʦ-

ʵʪʘʞʥʦʤʫ ʟʜʘʥʠʶ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʨʦʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʢʘʨʪʳ ʧʦʤʝʱʝʥʠʡ, ʚ ʢʦʪʦ-

ʨʳʭ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʚʠʛʘʮʠʷ, ʧʨʠʯʸʤ ʩʪʘʨʪ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦʣʞʝʥ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟ ʬʠʢʩʠ-

ʨʦʚʘʥʥʦʛʦ ʤʝʩʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʘʥʥʘʷ ʤʝʨʘ ʚʚʦ-

ʜʠʪʩʷ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ, ʦʥʦ 

ʟʘʜʘʸʪ ʩʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʧʨʠʚʷʟʳʚʘʝʪ ʝʛʦ ʢ ʨʝ-

ʘʣʴʥʦʡ ʪʦʯʢʝ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʤʦʙʠʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʠ ʦʪ ʢʦʪʦʨʦʡ, ʩʦʙʩʪʚʝʥʥʦ, ʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʥʘʯʠʥʘʪʴ ʜʚʠʞʝʥʠʝ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʘ-

ʝʪʩʷ ʩʪʘʨʪʦʤ ʧʨʠʣʦʞʝʥʠʷ ʩʥʘʯʘʣʘ ʚ ʦʪʜʝʣʴʥʦʤ 

ʤʝʥʶ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʢʨʳʚʘʪʴ ʩʘʤ ʥʘʚʠʛʘʪʦʨ, ʧʦ-

ʩʣʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʩʪʘʚʣʝʥʥʦʡ ʢʘʨʪʠʥʢʠ, ʦʙʲʝʢʪʘ, 

qr-ʢʦʜʘ ʠʣʠ ʤʦʞʝʪ ʙʳʪʴ ʜʘʞʝ ʞʝʩʪʘ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʘʚʠʪʴ, ʥʘʧʨʠʤʝʨ, ʰʪʨʠʭʢʦʜ, ʠ 

ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʥʘʯʠʥʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʦʜʥʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʝ, ʯʪʦ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠ ʨʝʰʠʪ ʧʨʦʙʣʝʤʳ ʦʰʠʙʢʠ ʥʝʧʨʘʚʠʣʴ-

ʥʦʛʦ ʩʪʘʨʪʘ. ʏʪʦʙʳ ʥʝ ʫʩʪʨʘʠʚʘʪʴ ʩʪʦʣʧʦʪʚʦʨʝʥʠʝ 

ʚʦʢʨʫʛ ʦʜʥʦʡ ʪʦʯʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ h ʪʨʠʭ-

ʢʦʜʳ ʚ ʨʘʟʥʳʝ ʤʝʩʪʘ. ʊʘʢ, ʟʘʚʝʜʦʤʦ ʟʥʘʷ ʠʭ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʝ, ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ ʩʤʝʱʝʥʠʝ ʧʦ ʢʦʦʨʜʠ-

ʥʘʪʘʤ. ʕʪʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʧʝʨʝ-

ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʣʝʜʦʚʘʥʠʷ ʚ ʟʘʚʝʜʦʤʦ ʦʯʝʥʴ 

ʜʘʣʝʢʠʝ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʰʪʨʠʭʢʦʜʘ ʤʝʩʪʘ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʠʝ 

ʚʤʝʩʪʦ ʵʪʦʛʦ ʤʘʷʢʦʚ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʦʜʥʘʢʦ ʚʦ-

ʧʨʦʩ ʪʦʯʥʦʩʪʠ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʪʴ ʧʨʦʙʣʝʤʘ 

ʪʦʛʦ, ʯʪʦ ʥʘʰ ʤʠʨ ʪʨʸʭʤʝʨʥʳʡ, ʘ ʧʣʦʩʢʦʩʪʴ ʜʚʫʭ-

ʤʝʨʥʘʷ, ɻ ʪʦ ʫʩʣʦʞʥʷʝʪ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. ɺ ʢʘʯʝ-

ʩʪʚʝ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʨ-

ʪʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʩʚʦʝʦʙʨʘʟʥʳʤʠ 

ʪʨʠʛʛʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʩʨʘʙʘʪʳʚʘʶʪ, ʢʦʛʜʘ ʫʩʪʨʦʡ-

ʩʪʚʦ ʜʚʠʞʝʪʩʷ ʤʠʤʦ ʩʧʝʮʠʘʣʴʥʦ ʦʪʤʝʯʝʥʥʦʛʦ ʤʝ-

ʩʪʘ, ʯʘʱʝ ʚʩʝʛʦ ʜʚʝʨʥʦʛʦ ʧʨʦʸʤʘ, ʦʪʢʫʜʘ ʠ ʧʨʦʠʟʦ-

ʰʣʦ ʥʘʟʚʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʚʠʨʪʫʘʣʴʥʳʝ ʢʘʨʪʳ ʧʣʦʩ-

ʢʠʝ, ʪʦ ʢʘʞʜʘʷ ʧʣʦʩʢʦʩʪʴ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʪʜʝʣʴ-

ʥʳʤ ɻ ʪʘʞʦʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʤʝʩʪʦ, ʥʝ 

ʦʪʨʘʞʘʝʤʦʝ ʚ ʥʘʚʠʛʘʪʦʨʝ ï ʣʝʩʪʥʠʮʳ. ʅʘ ʚʭʦʜʝ ʠ 

ʚʳʭʦʜʝ ʩ ʣʝʩʪʥʠʮ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʵʪʠ çʧʦʨʪʘʣʳè 

ʠ ʨʘʟʜʝʣʠʪʴ ʟʜʘʥʠʝ ʥʘ ʫʯʘʩʪʢʠ ʧʦʜʛʨʫʟʢʠ ʩ ʧʦʤʦ-

ʱʴ ʁʵʪʠʭ ʞʝ ʩʘʤʳʭ çʧʦʨʪʘʣʦʚè. 

ɺ ʮʝʣʷʭ ʟʘʱʠʪʳ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʨʘʟʛʨʘʥʠʯʝ-

ʥʠʷ ʜʦʩʪʫʧʘ ʢ ʧʨʠʣʦʞʝʥʠʶ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʨʘʟ-

ʚʝʨʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ. ɺ ʧʨʠʤʝʨʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʤ 

ʥʠʞʝ, ʵʪʦ ʈʊʋ ʄʀʈʕɸ. ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫ-

ʜʝʪ ʧʨʦʭʦʜʠʪʴ ʜʚʫʭʬʘʢʪʦʨʥʫʶ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ 

ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠ-

ʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʥʢʨʝʪʥʳʡ 

ʧʨʠʤʝʨ ʧʨʦʙʣʝʤʳ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʛʣʘʚʥʦʛʦ ʢʘʤʧʫʩʘ ʄʀʈʕɸ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 

120 000 ʢʚ ʤ. ʅʝʨʝʜʢʦ ʫ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ, ʘ 

ʧʦʨʦʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʩ ʧʦ-

ʠʩʢʦʤ ʥʝʦʙʭʦʜʠʤʦʡ ʘʫʜʠʪʦʨʠʠ. ʀʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʰʝʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʦʪ 

ɺʂʦʥʪʘʢʪʝ, ʚ ʬʫʥʢʮʠʦʥʘʣ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʝʥ ʧʦʠʩʢ 

ʧʦ ʥʦʤʝʨʫ ʘʫʜʠʪʦʨʠʠ. ʆʜʥʘʢʦ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʚʠʜʝ ʩʭʝʤ ʠ ʢʨʘʪʢʦʡ ʘʥ-

ʥʦʪʘʮʠʠ, ʯʝʛʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʜʦʩʪʘʪʢʘ ʦʧʳʪʘ ʨʘʙʦʪʳ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ 

ʠʣʠ ʙʘʥʘʣʴʥʦʡ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥ-

ʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʪʩʝʠʚʘʝʪ ʦʜʥʫ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʥʘʛʣʷʜʥʦʤ ʧʫʪʝʚʦʜʠʪʝʣʝ ʢʘʪʝ-

ʛʦʨʠʶ ï ʩʪʫʜʝʥʪʦʚ, ʧʨʠʝʭʘʚʰʠʭ ʦʙʫʯʘʪʴʩʷ ʠʟ-ʟʘ 

ʛʨʘʥʠʮʳ. ɺ ʜʦʧʦʣʥʝʥʠʝ, ʜʘʥʥʳʡ ʙʦʪ ʪʨʝʙʫʝʪʩʷ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʢʘʪʝʛʦʨʠʷ ʣʶʜʝʡ, ʧʨʠʜʝʨʞʠʚʘʶ-

ʱʠʭʩʷ ʧʦʣʠʪʠʢʠ ʦʪʢʘʟʘ ʦʪ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʦʮʩʝʪʝʡ. 

ʅʘʢʦʥʝʮ, ʧʨʠʚʷʟʢʘ ʢ ʜʨʫʛʦʤʫ ʧʨʠʣʦʞʝʥʠʶ (ɺʂ) ʜʦ-

ʙʘʚʣʷʝʪ ʥʝʦʙʷʟʘʪʝʣʴʥʳʭ ʠ ʟʘʤʝʜʣʷʶʱʠʭ ʧʨʦʮʝʩʩ 

ʧʦʠʩʢʘ ʘʫʜʠʪʦʨʠʠ ʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʠʩʢʦʤ ʠ 

ʦʪʢʨʳʪʠʝʤ ʩʘʤʦʛʦ ʙʦʪʘ. ɻʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʚʳʥʝʩʪʠ 

ʧʦʜʦʙʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʚ ʦʪʜʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʩʧʝʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʈʝʘʣʠʟʦʚʘʥʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚ ʚʠʜʝ AR-

ʧʨʠʣʦʞʝʥʠʷ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥ 

ʚʳʰʝ.  

ɼʘʥʥʳʡ ʥʘʚʠʛʘʪʦʨ ʤʦʞʝʪ ʩʠʣʴʥʦ ʦʙʣʝʛʯʠʪʴ 

ʥʘʭʦʞʜʝʥʠʷ ʢʘʙʠʥʝʪʦʚ, ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴʶ ʠ 

ʧʨʦʩʪʦ ʟʘʜʘʥʥʳʭ ʤʝʩʪ, ʢ ʢʦʪʦʨʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘ-

ʭʦʯʝʪ ʧʨʠʡʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʠʞʝ ʜʠʘʛʨʘʤʤʘ ʜʝ-

ʤʦʥʩʪʨʠʨʫʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʦʪʚʝʪʦʚ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʚʦʧʨʦʩ, ʩʤʦʞʝʪ ʣʠ ʪʘʢʦʡ ʥʘʚʠʛʘʪʦʨ 

ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ ʩ ʧʦʠʩʢʦʤ ʘʫʜʠʪʦʨʠʠ ʠ ʫʤʝʥʴ-

ʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʟʜʘʥʠʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘ-

ʛʨʘʤʤʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʦʧʨʦʰʝʥʥʳʭ ʧʦʜʜʝʨʞʠ-

ʚʘʶʪ ʠʜʝʶ ʩʦʟʜʘʥʠʷ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 2. ʂʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ. 

ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʯʝʪʢʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ, ʢʦʪʦʨʦʡ ʩʤʦʛʫʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʦʪʨʫʜʥʠʢʠ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʠ ʩʪʫʜʝʥʪʳ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ ʚʥʫʪʨʠ ʢʨʫʧʥʦʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʪʨʝʙʫ-

ʝʪʩʷ ʤʠʥʠʤʫʤ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ, ʢ ʪʦʤʫ ʞʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢ ʥʝ 

ʧʦʚʣʠʷʝʪ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʠʥʪʝʨʴʝʨ ʟʜʘʥʠʷ. ʊʘʢʞʝ 

ʜʦʧʫʩʢʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝ-

ʥʠʷ ʛʦʩʪʷʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʛʦʩ-

ʪʝʚʳʝ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʚ ʨʘʤʢʘʭ ʧʨʦ-

ʚʦʜʠʤʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢʠʭ ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʝʥʴ ʦʪʢʨʳʪʳʭ ʜʚʝʨʝʡ. 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥ, ʯʪʦ ʥʝ ʩʦʙʴʝʪʩʷ ʩ ʜʦʨʦʛʠ ʠ, ʚ 

ʩʣʫʯʘʝ, ʥʘʧʨʠʤʝʨ, ʩʧʝʰʢʠ, ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʙʳʩʪ-

ʨʳʤ ʪʝʤʧʦʤ ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʘʫʜʠʪʦʨʠʠ ʙʝʟ ʧʦʩʪʦʷʥ-

ʥʦʡ ʩʚʝʨʢʠ ʩʦ ʩʭʝʤʘʤʠ ʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ï ʥʫʞʥʳʡ 

ʤʘʨʰʨʫʪ ʧʦʢʘʟʳʚʘʝʪʩʷ ʢʨʫʧʥʳʤ ʧʣʘʥʦʤ ʥʘ ʵʢʨʘʥʝ 

ʩʤʘʨʪʬʦʥʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢ ʞʝ ʚʳʜʝʣʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥ-

ʥʦʛʦ ʨʝʰʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʚʳʩʦʢʠʝ ɻ ʥʝʨʛʦʟʘʪʨʘʪʳ ʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʙʠʣʴʥʳʤ ʫʩʪʨʦʡ-

ʩʪʚʘʤ ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝ-

ʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʦʛʨʘʥʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʚ 

ʢʘʤʧʫʩʝ, ʦʪʢʫʜʘ ʤʦʞʥʦ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʷ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʳʥʦʢ ʜʦ-

ʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʦʪʥʦʩʠ-

ʪʝʣʴʥʫʶ ʤʦʣʦʜʦʩʪʴ, ʩʪʨʝʤʠʪʝʣʴʥʦ ʠ ʫʚʝʨʝʥʥʦ ʨʘʟ-

ʚʠʚʘʝʪʩʷ, ʦʪʢʨʳʚʘʷ ʚʩʝ ʙʦʣʴʰʝ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʚʠʟʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶ-

ʱʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʬʝʨʝ ʥʘʚʠ-

ʛʘʮʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʚʠʛʘʮʠʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ.  
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ʨʝʚʦʜʘ ʪʝʢʩʪʦʚ. ʆʧʠʩʘʥʘ ʩʪʘʨʘʷ ʠ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʝʪ ʢʦʤʧʘʥʠʷ Google Translate, ʘ 

ʪʘʢʞʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʜʘʚʥʦ ʧʦʷʚʠʚʰʝʡʩʷ ʬʫʥʢʮʠʠ. 

Abstract 

This article discusses the capabilities of artificial intelligence as a means for translating texts. There are 

described the old and new technologies that Google Translate uses, as well as the advantages and disadvantages 

of the recently appeared function. 
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ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɺ ʷʥʚʘʨʝ 2020 ʛʦʜʘ, ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ, ʥʘ ʢʦʥ-

ʬʝʨʝʥʮʠʠ ʦʙ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ ʢʦʤʧʘʥʠʷ 

Google ʦʙʲʷʚʠʣʘ, ʯʪʦ ʧʣʘʥʠʨʫʝʪ ʜʦʙʘʚʠʪʴ ʚ ʧʨʠʣʦ-

ʞʝʥʠʝ Google Translate ʬʫʥʢʮʠʶ ʩʠʥʭʨʦʥʥʦʛʦ ʧʝ-

ʨʝʚʦʜʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʟʘʧʠʩʳʚʘʪʴ 

ʘʫʜʠʦ-ʜʦʨʦʞʢʫ ʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚʦʩ-

ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʨʝʚʝʜʝʥʥʫʶ ʬʨʘʟʫ. ʇʦ ʩʣʦʚʘʤ 

Google, ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʝʭ, 

ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʝʡʯʘʩ ʚ ʩʬʝʨʝ ʤʘʰʠʥʥʦʛʦ 

ʧʝʨʝʚʦʜʘ. [1]  

ʂʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ? 

Google ʠʤʝʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ 

ʥʝʡʨʦʥʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʚʦʜʘ (eng. - Google 

Neural Machine Translation), ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʝʱʸ ʚ 2016 ʛʦʜʫ. GNMT ʠʩʧʦʣʴʟʫʝʪ 

ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʪʦʯ-

ʥʦʩʪʴ ʧʝʨʝʚʦʜʘ ʚ ʧʨʠʣʦʞʝʥʠʠ Google Translate. ʉʠ-

ʩʪʝʤʘ ʫʯʠʪʩʷ ʥʘ ʧʨʠʤʝʨʘʭ ʫʞʝ ʧʝʨʝʚʝʜʝʥʥʦʛʦ ʪʝʢ-

ʩʪʘ, ʧʨʠʤʝʥʷʷ ʪʝʤ ʩʘʤʳʤ ʤʝʪʦʜ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝ-

ʚʦʜʘ. ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʨʘʙʦʪʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʯʝʪʢʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠ-

ʞʝʥʥʦʡ ʢ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʝʯʠ.  

ɹʦʣʝʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʟʘʤʝʪʠʣʠ, ʯʪʦ ʠʥʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, ʥʫʣʝʚʦʡ ʚʳʩʪʨʝʣ 

(eng.- Zero-Shot). ʕʪʦ ̫ ʚʣʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʡʨʦʥ-

ʥʘʷ ʩʝʪʴ, ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʧʦʧʘʨʥʳʭ ʧʝʨʝʚʦʜʦʚ 

ʬʨʘʟʳ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ, ʤʦʞʝʪ ʪʨʘʥʩʣʠʨʦʚʘʪʴ 

ʜʘʥʥʳʡ ʪʝʢʩʪ ʥʘ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ, ʜʘʞʝ ʝʩʣʠ ʥʝ 

ʠʟʫʯʘʣʘ ʜʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʧʦʭʦʞʠʡ ʧʨʠʤʝʨ. ɼʦʧʫ-

ʩʪʠʤ, ʚ ʧʨʦʛʨʘʤʤʝ ʫʧʦʤʠʥʘʣʘʩʴ ʥʝʢʦʝ ʩʣʦʚʦʩʦʯʝʪʘ-

ʥʠʝ ʥʘ ʷʧʦʥʩʢʦʤ, ʘʥʛʣʠʡʩʢʦʤ ʠ ʢʦʨʝʡʩʢʦʤ, ʪʦ ʝʩʪʴ 

ʝʩʪʴ ʜʘʥʥʳʝ ʦ ʯʝʪʳʨʝʭ ʷʟʳʢʦʚʳʭ ʧʘʨʘʭ (ʷʧʦʥʩʢʠʡ 

ᵾ ʘʥʛʣʠʡʩʢʠʡ ʠ ʢʦʨʝʡʩʢʠʡ ᵾ ʘʥʛʣʠʡʩʢʠʡ). ʊʦʛʜʘ, 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʷʟʳʢʦʚʳʝ ʟʥʘʥʠʷ ʠ 

ʚʧʦʣʥʝ ʦʩʤʳʩʣʝʥʥʦ ʧʝʨʝʚʝʩʪʠ ʥʘʩʪʦʷʱʫʶ ʬʨʘʟʫ 

ʫʞʝ ʩ ʷʧʦʥʩʢʦʛʦ ʥʘ ʢʦʨʝʡʩʢʠʡ. ɼʦ 2016 ʛʦʜʘ ʪʘʢʦʛʦ 

ʨʦʜʘ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʙʳʣʦ, ʠ Google ʩʪʘʣʘ, ʩʚʦʝʛʦ 

ʨʦʜʘ, ʧʝʨʚʦʧʨʦʭʦʜʮʝʤ. [2] 
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ʈʠʩʫʥʦʢ 1. ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 

 
ʈʠʩʫʥʦʢ 2. ʅʫʣʝʚʦʡ ʚʳʩʪʨʝʣ 

 

ʇʦʜʨʦʙʥʝʝ ʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 
ʂʦʤʧʘʥʠʷ Google ʛʦʚʦʨʠʪ, ʯʪʦ ʬʫʥʢʮʠʷ ʩʠʥ-

ʭʨʦʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʦʮʝʥʠʚʘʝʪ ʧʨʝʜʣʦʞʝʥʠʷ ʮʝʣʠ-

ʢʦʤ, ʧʦʩʢʦʣʴʢʫ ʟʚʫʢ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʆʪʪʫʜʘ ʜʦʙʘʚ-

ʣʷʝʪʩʷ ʧʫʥʢʪʫʘʮʠʷ, ʠʩʧʨʘʚʣʷʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʟʥʘʯʝ-

ʥʠʷ ʩʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʪʝʢʩʪʘ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʟʘʪʝʤ ʠʩʧʨʘʚʣʷʶʪʩʷ ʪʘʢʠʝ ʚʝʱʠ, ʢʘʢ ʫʜʘʨʝʥʠʷ ʠ 

ʨʘʟʣʠʯʥʳʝ ʜʠʘʣʝʢʪʳ. [1] ɺ ʤʘʨʪʝ 2020 ʛʦʜʘ Google 

ʥʘʯʘʣʘ ʟʘʧʫʩʢʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʚ ʦʙʥʦʚʣʝʥʥʦʡ ʚʝʨ-

ʩʠʠ ʠʭ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʤʘʨʪʬʦʥʘʭ 

Android. ʇʝʨʚʳʝ ʷʟʳʢʠ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʧʝʨʝʚʦʜʘ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ: ʘʥʛʣʠʡʩʢʠʡ, ʬʨʘʥʮʫʟ-

ʩʢʠʡ, ʥʝʤʝʮʢʠʡ, ʭʠʥʜʠ, ʧʦʨʪʫʛʘʣʴʩʢʠʡ, ʨʫʩʩʢʠʡ, 

ʠʩʧʘʥʩʢʠʡ ʠ ʪʘʡʩʢʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʩʪʫʧʥʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʠʪʴ ʟʘʨʘʥʝʝ ʟʘʧʠʩʘʥʥʳʡ ʘʫʜʠʦ-

ʬʘʡʣ.  

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʥʭʨʦʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʥʝ-

ʦʙʭʦʜʠʤ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʛʨʘʤʤ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʪʝʥʟʦʨʥʳʤ ʧʨʦ-

ʮʝʩʩʦʨʦʤ (eng. - Google Tensor Processing Unit). ʕʪʦ 

ʥʝʡʨʦʥʥʳʡ ʧʨʦʮʝʩʩʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩ ʙʠʙʣʠʦʪʝʢʦʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

TensorFlow. ɼʘʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʪʨʝʥʠʨʦʚʢʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʦʙʣʘʩʪʠ ʧʦʥʠʤʘʥʠʷ, 

ʥʘʭʦʞʜʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚ, 

ʥʝ ʫʩʪʫʧʘʷ ʫʨʦʚʥʶ ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʘ. [3] ʊʘʢʞʝ 

ʜʣʷ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʚʦʜʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-

ʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʝʥʠʝ Live Transcribe, ʢʦ-

ʪʦʨʦʝ ʧʠʰʝʪ ʪʨʘʥʩʢʨʠʧʮʠʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʘʫʜʠʦ-

ʬʘʡʣʘʤ ʜʣʷ ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʩʣʫʭʘ. ʇʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʫʥʢʮʠʡ, ʩ ʧʦ-

ʤʦʱʴʶ ʀʀ, ʩʦʟʜʘʝʪʩʷ, ʩʚʦʝʛʦ ʨʦʜʘ, ʦʥʣʘʡʥ-ʪʨʘʥ-

ʩʢʨʠʧʮʠʷ ʪʝʢʩʪʘ, ʩʠʥʭʨʦʥʥʦ ʦʟʚʫʯʠʚʘʝʤʘʷ ʧʨʠʣʦ-

ʞʝʥʠʝʤ Google Translate. [4] 

ɼʦʩʪʦʠʥʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʚʦʟʤʦʞʥʳʝ ʧʨʦ-

ʙʣʝʤʳ 

ʇʝʨʚʳʡ, ʠ, ʥʘʚʝʨʥʦʝ, ʩʘʤʳʡ ʚʘʞʥʳʡ ʧʣʶʩ ʥʦ-

ʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʠʥʭʨʦʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, 

ʯʪʦ ʦʥʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʙʦʣʴʰʠʝ ʪʝʢʩʪʳ, ʣʝʢʮʠʠ, ʠʩ-

ʪʦʨʠʠ ʟʥʘʢʦʤʳʭ, ʠʥʩʪʨʫʢʮʠʠ ʠʥʦʩʪʨʘʥʮʝʚ ʠ ʪ.ʜ., ʚ 

ʪʦ ʚʨʝʤʷ, ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʧʣʘʪʬʦʨʤ ʧʝʨʝ-

ʚʦʜʷʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ʠ 

ʦʪʜʝʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʩʦʤʥʝʥʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʯʝʣʦʚʝʢ ʪʨʘʪʠʪ ʥʘ ʚʳʨʘʞʝʥʠʝ 

ʩʚʦʠʭ ʤʳʩʣʝʡ. ʕʪʦ ʦʯʝʥʴ ʧʦʣʝʟʥʦ ʢʘʢ ʚ ʵʢʩʪʨʝʥʥʳʭ 

ʩʠʪʫʘʮʠʷʭ, ʪʘʢ ʠ ʚ ʨʠʪʤʝ ʞʠʟʥʠ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ, 

ʢʦʛʜʘ ʣʶʜʠ ʧʦʩʪʦʷʥʥʦ ʢʫʜʘ-ʪʦ ʪʦʨʦʧʷʪʩʷ. ʀ, ʢʘʢ ʠ 

ʨʘʥʴʰʝ, ʧʨʠʣʦʞʝʥʠʝ Google Translate ʙʝʩʧʣʘʪʥʦʝ, 
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ʯʪʦ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ 

ʚʳʙʦʨʝ ʪʦʚʘʨʦʚ ʚ Play Market ʠ App Store. 

ʅʝʜʦʩʪʘʪʢʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʭʦʜʘ ʚ ʀʥʪʝʨʥʝʪ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʉʝʪʠ. 

ʅʦ, ʧʨʠ ʦʩʦʙʦʤ ʞʝʣʘʥʠʠ, ʵʪʦ ʚʩʝʛʜʘ ʤʦʞʥʦ ʠʩʧʨʘ-

ʚʠʪʴ. ʊʘʢʞʝ, ʬʫʥʢʮʠʷ ʩʠʥʭʨʦʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚ 

Google Translate ʧʦʢʘ ʯʪʦ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ Android. ʂʦʤʧʘʥʠʷ ʧʦʢʘ ʯʪʦ ʪʦʣʴʢʦ ʦʙʝ-

ʱʘʝʪ ʜʦʙʘʚʠʪʴ ʪʝʭʥʦʣʦʛʠʶ ʥʘ IOS. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. ʉʪʘʪʴʷ ñGoogle Translate will  transcribe 

translations in real time on Androidò [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] URL: https://www.thev-

erge.com/2020/1/28/21112214/google-translate-real-

time-transcription-ai-android-app-feature-new (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 07.04.2020) 

2. ʉʪʘʪʴʷ ñZero-Shot Translation with Googleôs 

Multilingual Neural Machine Translation Systemò 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://ai.google-

blog.com/2016/11/zero-shot-translation-with-

googles.html (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.04.2020) 

3. ʉʪʘʪʴʷ ñGoogle's Tensor Processing Unit ex-

plained: this is what the future of computing looks likeò 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://www.techra-

dar.com/news/computing-components/proces-

sors/google-s-tensor-processing-unit-explained-this-is-

what-the-future-of-computing-looks-like-1326915 

(ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.04.2020) 

4. ʉʪʘʪʴʷ ñGoogle Translateôs real time tran-

scription feature is out now for Androidò 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://www.thev-

erge.com/2020/3/17/21182640/google-translate-tran-

scription-android-feature-real-time-ai (ɼʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 09.04.2020) 
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STUDYING THE METHODS OF AUTOMATIC IDENTIFICATION OF EQUIPMENT IN 

AUTOMATIC CONTROL SYSTEMS  

 

ɸʥʥʦʪʘʮʠʷ 
ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʤʦʙʠʣʴʥʳʭ ʨʝʘʢʪʦʨʦʚ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʢ ʩʣʝʜʫʶʱʝʡ ʩʝʨʠʠ ʧʨʝ-

ʧʘʨʘʪʘ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʠ ʩʪʝ-

ʨʠʣʠʟʘʮʠʠ. ʂ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʤʦʙʠʣʴʥʳʡ ʨʝʘʢʪʦʨ ʩʦ ʩʚʦʠʤʠ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʤʠ ʚʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʦʙʲʝʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʢʣʘʧʘʥʦʚ, ʥʘʣʠʯʠʝ/ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ɻ ʣʝʤʝʥʪʦʚ (ʙʘʨʙʦʪʘʞʥʘʷ ʪʨʫʙʘ, ʧʨʦʙʦʦʪʙʦʨʥʠʢ ʠ ʪ.ʜ.), ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʣʫʯʰʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ʧʦʜ-

ʢʣʶʯʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʘʢʪʦʨʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʚʦʜʘ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʠ ʩʪʝʨʠʣʠʟʘ-

ʮʠʠ, ʩ ʮʝʣʴʶ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʢʨʠʪʝʨʠʷʤ: ʥʘʜʝʞʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ, 

ʚʘʣʠʜʠʨʫʝʤʦʩʪʠ ʧʨʦʮʝʩʩʘ. 

Abstract 
To ensure the preparation of mobile reactors for the preparation of solutions for the next series of the drug 

in a pharmaceutical enterprise, automated systems for cleaning and sterilization are used. One or another mobile 

reactor with its individual input parameters is connected to this system: volume, number of pneumatic valves, 

presence / absence of technological elements (bubbling tube, sampler, etc.), number of temperature sensors, elec-

trical conductivity and pressure. In this regard, the control system should provide for the choice of these parame-

ters, and better the possibility of their automatic detection when a reactor is connected, which will  provide the 

ability to automatically enter individual configuration settings for the parameters of the automated cleaning and 

sterilization system to ensure optimal operation of this equipment. criteria: reliability, accuracy, process validity. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, RFID, NFC, ʰʪʨʠʭ-ʢʦʜ, ʨʫʯʥʦʡ ʚʚʦʜ. 

Key words: Automatic process control system, equipment identification, RFID, NFC, bar code, manual input. 

 

ʏʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠ ʙʝʟʦʧʘʩ-

ʥʫʶ ʦʯʠʩʪʢʫ, ʠ ʩʪʝʨʠʣʠʟʘʮʠʶ ʤʦʙʠʣʴʥʳʭ ʨʝʘʢʪʦ-

ʨʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝ-

ʥʠʷ. ʈʝʘʢʪʦʨʳ ʨʘʟʥʦʛʦ ʦʙʲʝʤʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʦʜ-

ʢʣʶʯʘʶʪʩʷ ʢ ʥʝʡ. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ɸʉʋ 

ʊʇ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʠʟʦʙʨʘʞʝʥʘ 

ʥʠʞʝ (ʨʠʩ.1).  

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ɸʉʋ ʊʇ 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʩʭʝʤʝ ɸʉʋ ʊʇ ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʧʦʜʢʣʶʯʘʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʤʦʙʠʣʴʥʳʡ 

ʨʝʘʢʪʦʨ) ʩʦʝʜʠʥʝʥʳ ʦʜʥʠʤ ʞʛʫʪʦʤ, ʚʥʫʪʨʠ ʢʦʪʦ-

ʨʦʛʦ ʥʘʭʦʜʷʪʩʷ ɻ ʣʝʢʪʨʠʯʝʩʢʠʝ ʢʘʙʝʣʠ ʜʘʪʯʠʢʦʚ, ʤʦ-

ʪʦʨ-ʨʝʜʫʢʪʦʨʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, 

ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʪʨʫʙʢʠ. ʈʘʥʝʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, 

ʯʪʦ ʧʦʜʢʣʶʯʝʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʚ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʫʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʦʟʥʘʝʪ ʢʘʢʦʡ ʦʙʲʝʢʪ ʢ ʥʝʡ ʧʦʜʢʣʶ-

ʯʝʥ. ɺ ʧʦʜʢʣʶʯʘʝʤʦʤ ʦʙʲʝʢʪʝ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʪʦʣʴʢʦ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʜʘʪ-

ʯʠʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʨʫʯʥʦʤʫ ʚʚʦʜʫ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʠ ʰʪʨʠʭ-ʢʦʜʘ ʚʦʟʤʦʞʥʘ ʨʫʯʥʘʷ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʷ ʧʦʜʢʣʶʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʚʚʦʜʘ 

ɹʣʘʛʦʜʘʨʷ ʨʫʯʥʦʤʫ ʚʚʦʜʫ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʠ ʰʪʨʠʭ-ʢʦʜʘ ʚʦʟʤʦʞʥʘ ʨʫʯʥʘʷ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʷ ʧʦʜʢʣʶʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɺʳʧʦʣʥʠʪʴ ʨʫʯ-

ʥʫ ʁʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʤʥʝʤʦ-

ʩʭʝʤʘ ʚʳʙʦʨʘ ʧʦʜʢʣʶʯʝʥʥʦʡ ʝʜʠʥʠʮʳ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʧʝʨʘʪʦʨʫ ʥʫʞʥʦ ʙʫʜʝʪ ʩʘʤʦʤʫ 

ʚʳʙʨʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ ʧʦʜʢʣʶʯʠʣ ʢ ʩʠ-

ʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʥʝʩʝʪ ʚ ʩʝʙʝ ʪʝ ʞʝ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʩ ʧʦʤʦʱʴʶ h ʪʨʠʭ-ʢʦʜʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʜʘ-

ʣʝʝ.  

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʠ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʘʣʝʝ ʙʫʜʝʪ 

ʧʨʦʚʝʜʝʥ ʠʭ ʘʥʘʣʠʟ  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʰʪʨʠʭ-ʢʦʜʘ 

ʐʪʨʠʭʦʚʦʡ ʢʦʜ (ʰʪʨʠʭ-ʢʦʜ) ð ʛʨʘʬʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʥʘʥʦʩʠʤʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʤʘʨʢʠ-
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ʨʦʚʢʫ ʠʣʠ ʫʧʘʢʦʚʢʫ ʠʟʜʝʣʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʯʠʪʳʚʘʥʠʷ ʝ yʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʸʨʥʳʭ ʠ ʙʝʣʳʭ ʧʦʣʦʩ, ʣʠʙʦ 

ʜʨʫʛʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. [1] 

ʏʪʦʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʜʢʣʶʯʝʥʥʦʝ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝ ʢ ʩʠʩʪʝʤʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʘʞ-

ʜʫʶ ʝʜʠʥʠʮʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʰʪʨʠʭ-ʢʦʜʦʤ. ɼʘʣʝʝ 

ʥʫʞʥʦ ʚʥʝʩʪʠ ʙʘʟʫ ʰʪʨʠʭ-ʢʦʜʦʚ ʚ ʇʃʂ. ʆʧʝʨʘʪʦʨ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʚʦʜʥʦʛʦ ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʢʘʥʝʨʘ, 

ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʝʥ ʢ ʇʃʂ, ʧʨʦʠʟʚʦʜʠʪ ʩʯʠʪʳʚʘ-

ʥʠʝ h ʪʨʠʭ-ʢʦʜʘ. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʣʠʥʝʡʥʳʭ, ʪʘʢ ʠ ʜʚʫ-

ʤʝʨʥʳʭ ʰʪʨʠʭ-ʢʦʜʦʚ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʩʯʠʪʘʶʪʩʷ: 

ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʜʣʷ ɻ ʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʣʠʰʴ ʩʦʟʜʘʪʴ ʙʘʟʫ ʰʪʨʠʭ-ʢʦʜʦʚ ʠ ʨʘʩʧʝʯʘʪʘʪʴ ʝʝ 

ʜʣʷ ʚʩʝʭ ʧʦʜʢʣʶʯʘʝʤʳʭ ʫʩʪʨʦʡʩʪʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 

ʨʷʜʫ ʩ ʪʘʢʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʠʭʦʜʠʪ ʠ ʥʝʜʦʩʪʘʪʦʢ, 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. 

ʂ ʧʨʠʤʝʨʫ, ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʮʠʡ ʩ ʦʜʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʦʧʝʨʘʪʦʨ ʤʦ-

ʞʝʪ ʦʪʢʣʶʯʠʪʴ ʝʝ ʠ ʟʘʙʳʪʴ ʩʙʨʦʩʠʪʴ ʥʘʩʪʨʦʡʢʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʰʣʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʇʦʜʢʣʶʯʠʪʴ 

ʜʨʫʛʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤ. 

ʊʦʛʜʘ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ 

RFID. 

ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (Radio 

Frequency Identification, RFID) - ʤʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʪʦʨʦʤʫ 

ʧʦʩʪʘʚʣʝʥʘ ʨʘʜʠʦʤʝʪʢʘ (ʪʵʛ (tag) / ʤʝʪʢʘ (label) / 

ʪʨʘʥʩʧʦʥʜʝʨ (transponder)) - ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʝʤʘ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʩ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʤ. ɺʥʫʪʨʠ 

ʨʘʜʠʦʤʝʪʢʠ ʟʘʣʦʞʝʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʠ ʝʝ ʩʦʙʩʪʚʝʥʥʳʡ ʫʥʠʢʘʣʴʥʳʡ. ʎʝʣʴ ʩʠʩʪʝʤʳ 

RFID ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʪʨʘʥʩʧʦʥʜʝʨʦʤ. ʀʥʬʦʨʤʘʮʠʶ ʧʦʣʫʯʘʝʪ 

RFID-ʩʯʠʪʳʚʘʪʝʣʴ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʦʛʣʘʩʥʦ ʥʫʞ-

ʜʘʤ ʧʦʜʢʣʶʯʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʇʝʨʝʜʘʚʘʝʤʳʝ 

ʤʝʪʢʦʡ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ 

(ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ 

GPS), ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʨʢʠʨʦʚʘʥʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʪ.ʧ. [2] 

ɺ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠ-

ʤʳʤʠ ʷʚʣʷʶʪʩʷ ʤʝʪʢʠ ʠ ʩʯʠʪʳʚʘʪʝʣʠ. 

ʄʝʪʢʠ (ʪʵʛʠ, ʪʨʘʥʩʧʦʥʜʝʨʳ, ʠʥʣʝʠ) ð ʫʩʪʨʦʡ-

ʩʪʚʘ, ʩʦʟʜʘʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʤʘʨʢʠʨʦʚʢʠ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ RFID ʩʠ-

ʩʪʝʤʝ ʤʝʪʢʘ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʫʩʪʨʦʡʩʪʚʘ 

ʠ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʵʪʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʶ. 

RFID ʤʝʪʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʜʚʝ ʦʩʥʦʚʥʳʝ ʯʘ-

ʩʪʠ - ʤʠʢʨʦʩʭʝʤʳ ʠ ʘʥʪʝʥʥʳ. 

ʄʠʢʨʦʩʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʸʤʦ-ʧʝʨʝʜʘʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ʙʣʦʢʘ ʧʘʤʷʪʠ ʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ. 

ɸʥʪʝʥʥʘ ʧʨʠʥʠʤʘʝʪ ʠ ʧʝʨʝʜʘʝʪ ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʫ ʁʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʥɻʝʨʛʠʶ ʦʪ ʤʝʪʢʠ ʢ ʩʯʠʪʳ-

ʚʘʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ. 

ʄʝʪʢʠ ʩʚʷʟʳʚʘʶʪ ʩʦ ʩʯʠʪʳʚʘʶʱʠʤ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʥʠʟʢʠʭ ʠ 

ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ (LF ʠ HF) ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʫʣʴʪʨʘʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ 

(UHF).  

ʇʦʯʪʠ ʚʩʝ RFID ʤʝʪʢʠ ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʠ ʥʘʟʳʚʘʶʪʩʷ ʧʘʩʩʠʚ-

ʥʳʤʠ. ʆʥʠ ʧʦʣʫʯʘʶʪ ʵʥʝʨʛʠʶ ʦʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪ-

ʥʦʛʦ ʧʦʣʷ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʩʯʠʪʳʚʘʶʱʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ. 

RFID ʩʯʠʪʳʚʘʪʝʣʠ ʠʣʠ ʨʠʜʝʨʳ - ʫʩʪʨʦʡʩʪʚʘ, 

ʩʯʠʪʳʚʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ, ʭʨʘʥʠʤʫʶ ʚ ʧʘʤʷʪʠ 

ʤʝʪʢʠ (ʪʨʘʥʩʧʦʥʜʝʨʘ). ʏʘʱʝ ʚʩʝʛʦ ɻ ʪʦ ʨʘʜʠʦʯʘʩʪʦʪ-

ʥʦʝ ʧʨʠʸʤʦ-ʧʝʨʝʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʢʣʶʯʝʥ-

ʥʦʝ ʢ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠʣʠ ʢʦʤʧʴʶʪʝʨʫ. 

ʆʪʤʝʪʠʤ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʩʧʦ-

ʩʦʙʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ: 

1. ɹʝʩʢʦʥʪʘʢʪʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʢʦʪʦʨʘʷ ʥʝ 

ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʶʪʩʷ: 

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ, ʜʦʨʦʛʦ-

ʩʪʦʷʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

2. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʣʦʞʠʪʴ ʚ ʧʨʦʝʢʪ ʦʧʨʝʜʝ-

ʣʝʥʥʦʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʩʯʠʪʳʚʘʪʝʣʷ, ʢʦʪʦʨʦʝ 

ʦʙʝʩʧʝʯʠʪ ʭʦʨʦʰʠʡ ʢʦʥʪʘʢʪ ʩ ʤʝʪʢʦʡ. 

3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʥʪʝʛʨʘʮʠʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ RFID ʚ ʧʨʦʝʢʪ ʇʃʂ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ 

NFC. 

Near field communication, NFC (çʢʦʤʤʫʥʠʢʘ-

ʮʠʷ ʙʣʠʞʥʝʛʦ ʧʦʣʷè, çʙʣʠʞʥʷʷ ʙʝʩʢʦʥʪʘʢʪʥʘʷ 

ʩʚʷʟʴè) ð ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʤʘʣʦʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʭʦ-

ʜʷʱʠʤʠʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʦʢʦʣʦ 10 ʩʘʥʪʠʤʝʪʨʦʚ. [3] 

ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ð ʧʨʦʩʪʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʪʘʥ-

ʜʘʨʪʘ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʢʘʨʪ (ISO 14443), ʢʦʪʦʨʦʝ 

ʦʙʲʝʜʠʥʷʝʪ ʠʥʪʝʨʬʝʡʩ ʩʤʘʨʪ-ʢʘʨʪʳ ʠ ʩʯʠʪʳʚʘʪʝʣʷ 

ʚ ʝʜʠʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʋʩʪʨʦʡʩʪʚʦ NFC ʤʦʞʝʪ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʤʘʨʪ-ʢʘʨ-

ʪʘʤʠ, ʠ ʩʦ ʩʯʠʪʳʚʘʪʝʣʷʤʠ ʩʪʘʥʜʘʨʪʘ ISO 14443, ʠ ʩ 

ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ NFC ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ð 

ʩʦʚʤʝʩʪʠʤʦ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʢʘʨʪ, ʫʞʝ ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʚ ʦʙʱʝ-

ʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʣʘʪʝʞʥʳʭ ʩʠʩʪʝʤʘʭ. NFC 

ʥʘʮʝʣʝʥʘ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʦʙʠʣʴ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. [3] 

NFC ð ʵʪʦ ʙʝʩʧʨʦʚʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʨʘʙʦʪʘ 

ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 10 ʩʘʥ-

ʪʠʤʝʪʨʦʚ. NFC ʠʩʧʦʣʴʟʫʝʪ ʯʘʩʪʦʪʫ 13,56 ʄɻʮ. NFC 

ʚʩʝʛʜʘ ʩʦʩʪʦʠʪ ʠʟ ʠʥʠʮʠʘʪʦʨʘ ʠ ʮʝʣʠ. ʀʥʠʮʠʘʪʦʨ 

ʩʦʟʜʘʝʪ ʨʘʜʠʦʯʘʩʪʦʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ ʥʘ 

ʧʘʩʩʠʚʥʫʶ ʮʝʣʴ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ NFC-

ʩʚʷʟʴ ʜʚʫʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʙʘ ʫʩʪʨʦʡ-

ʩʪʚʘ ʘʢʪʠʚʥʳ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ ʪʘʢʦʡ ʩʪʘʥʜʘʨʪ ʙʝʩ-

ʢʦʥʪʘʢʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʣʠʰʴ ʥʘ ʢʦʨʦʪʢʠʭ ʜʠʩʪʘʥʮʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʤʝʪʦʢ ʠ ʩʯʠʪʳʚʘʪʝʣʝʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 10 ʩʘʥʪʠʤʝʪʨʦʚ. 

ʊʘʢʦʡ ʩʪʘʥʜʘʨʪ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʦʙʣʘʜʘʝʪ ʪʝʤʠ ʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, 

ʯʪʦ ʠ ʩʪʘʥʜʘʨʪ RFID. 



96 TECHNICAL SCIENCE /  ζColloquium - journal η# 10(62),2020  

ɸʜʨʝʩʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (ʎʠʬʨʦʚʘʷ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʷ) 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʝʛʦ ʘʜʨʝʩʫ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʚʦʟʤʦʞʝʥ ʚ ʧʨʦʪʦʢʦʣʘʭ, ʛʜʝ ʢʘʞʜʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʩʚʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʫʥʠʢʘʣʴ-

ʥʳʡ ʘʜʨʝʩ (MODBUS (RTU, TCP\IP, PROFIBUS, 

PROFINET). ʕʪʦʪ ʩʧʦʩʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ, ʝʩʣʠ ʧʦʜʢʣʶʯʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʢʦʪʦ-

ʨʳʝ ʥʫʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚ ʩʠʩʪʝʤʝ) ʦʙʦʨʫʜʦ-

ʚʘʥʳ ʙʣʦʢʦʤ ʩʦ ʩʚʦʠʤ ʘʜʨʝʩʦʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: 

1. ʅʘʜʝʞʥʳʡ ʢʦʥʪʘʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʩʠʩʪʝʤʦʡ 

ʚʚʠʜʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʜʥʳʭ ʩʚʷʟʝʡ. 

2. ɹʝʟʦʰʠʙʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʢʣʶʯʘʝʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʚ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʘʜʨʝʩʦʚ. 

3. ʅʘʜʝʞʥʘʷ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚ. 

ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʶʪʩʷ: 

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ 

ʚ ʧʦʜʢʣʶʯʘʝʤʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʠʤʝʪʴ 

ʫʥʠʢʘʣʴʥʳʡ ʘʜʨʝʩ ʚ ʧʨʦʝʢʪʝ ʇʃʂ. 

2. ʅʝ ʚʩʝ ʢʦʥʪʨʦʣʣʝʨʳ ʩʧʦʩʦʙʥʳ ʧʦʚʪʦʨʥʦʛʦ 

ʦʙʨʘʱʘʪʴʩʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ, ʘ ʟʥʘʯʠʪ ʧʨʠ ʦʪʢʣʶʯʝ-

ʥʠʠ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʠʩʪʝʤʳ, ʧʦʚʪʦʨʥʦʝ ʧʦʜʢʣʶʯʝ-

ʥʠʝ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʝʨʝʟʘʧʫʩʢʘ ʩʠ-

ʩʪʝʤʳ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʦ ʘʥʘʣʦʛʦʚʳʤ ʠʥʪʝʨʬʝʡ-

ʩʘʤ (ɸʥʘʣʦʛʦʚʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ) 

ʉʘʤʳʤ ʧʨʠʤʝʥʷʝʤʳʤ ʘʥʘʣʦʛʦʚʳʤ ʠʥʪʝʨʬʝʡ-

ʩʦʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʦʢʦʚʫʶ ʧʝʪʣʶ 4-20 ʤɸ. 

ɸʥʘʣʦʛʦʚʘʷ ʪʦʢʦʚʘʷ ʧʝʪʣʷ ʧʝʨʝʜʘʝʪ ʧʦ ʧʨʦʚʦʜʫ 

ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʠʣʠ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʱʝʥʥʳʡ ʜʠʘʧʘʟʦʥ 

4ð20 ʤɸ, ʛʜʝ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ, ʪʦ 

ʝʩʪʴ 0, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʢʫ 4 ʤɸ, ʘ ʥʘʠʙʦʣʴʰʝʝ ð 20 

ʤɸ. ɿʥʘʯʠʪ ʧʦʣʥʳʡ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

ʟʘʥʠʤʘʝʪ 16 ʤɸ. ʆʪʩʫʪʩʪʚʠʝ ʪʦʢʘ ʚ ʮʝʧʠ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʦʙʨʳʚ ʣʠʥʠʠ ʠ ʧʦʤʦʛʘʝʪ ʩ ʣʝʛʢʦʩʪʴʶ ʫʩʪʘʥʦʚʠʪʴ 

ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ. 

ɼʠʘʧʘʟʦʥʳ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʫʢʘʟʘʥʳ ʚ 

ɻʆʉʊ 26.011-80 "ʉʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʠ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ. ʉʠʛʥʘʣʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʥʝʧʨʝʨʳʚʥʳʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ". 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʦʢʦʚʦʡ ʧʝʪʣʠ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʜʝʰʸʚʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʧʝʨʝ-

ʜʘʯʝʡ ʥʘʧʨʷʞʝʥʠʝʤ) ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʪʦʯ-

ʥʦʩʪʠ ʦʪ ʜʣʠʥʳ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʠ ʝʝ ʩʦʧʨʦʪʠʚʣʝ-

ʥʠʷ, ʪʘʢ ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʜʝʨ-

ʞʠʚʘʝʪ ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʵʪʦʡ ʣʠʥʠʠ ʪʦʢ. ʉ ʧʦʤʦʱʴʶ 

ʵʪʦʡ ʩʭʝʤʳ ʤʦʞʥʦ ʧʦʜʘʪʴ ʧʠʪʘʥʠʝ ʥʘ ʜʘʪʯʠʢ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ. ʅʝʩʢʦʣʴʢʦ ʧʨʠʸʤ-

ʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʦʝʜʠʥʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʦ-

ʛʜʘ ʠʩʪʦʯʥʠʢ ʪʦʢʘ ʩʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʪʦʢ ʚʦ ʚʩʝʭ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʟʘʢʦʥ ʂʠʨʭʛʦʬʘ). 

ʅʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʩʭʝʤʝ ʫʪʝʯʢʠ, ʨʘʙʦʪʘ ʚʩʝʡ ʪʦ-

ʢʦʚʦʡ ʧʝʪʣʠ ʥʘʨʫʰʠʪʩʷ, ʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʘʤʦʡ ʪʦʢʦʚʦʡ ʧʝʪʣʠ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, 

ʘ ʟʥʘʯʠʪ ʵʪʦ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ. [4] 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʥʫʞʝʥ ʠʩʪʦʯ-

ʥʠʢ ʪʦʢʘ, ʥʘʩʪʨʦʝʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʕʪʦ ʟʥʘʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ, ʩ ʧʦ-

ʤʦʱʴʶ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʢʦʥʪʨʦʣʣʝʨ ʠ ʥʘʩʪʨʦʠʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ: 

1.ʅʘʜʝʞʥʳʡ ʢʦʥʪʘʢʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʩʠʩʪʝʤʦʡ 

ʠʟ-ʟʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʚʦʜʥʳʭ ʩʚʷʟʝʡ. 

2. ʅʘʜʝʞʥʘʷ ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʣʶʙʦʤ ʇʃʂ. 

ʆʪʤʝʪʠʤ ʠ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ: 

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʠ ʧʦʜʜʝʨʞʢʝ ʘʢ-

ʪʫʘʣʴʥʦʡ ʪʘʙʣʠʮʳ ʩʠʛʥʘʣʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

2. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʪʦʢʘ ʠʣʠ ʪʦʢʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ. 

ʇʦ ʩʭʦʞʝʤʫ ʧʨʠʥʮʠʧʫ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʟʥʦʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʠʣʠ ʥʘʧʨʷʞʝʥʠʷ. 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ 

ʫʩʪʘʥʦʚʠʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʩ ʧʦʤʦʱʴʶ ʪʦʢʦʚʦʡ 

ʧʝʪʣʠ. ʊʦʛʜʘ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʙʫʜʝʪ ʧʦʤʝ-

ʭʦʟʘʱʠʱʝʥʘ (ʚ ʞʛʫʪʝ ʥʘʭʦʜʷʪʩʷ ʩʠʣʦʚʳʝ ʠ ʩʠʛʥʘʣʴ-

ʥʳʝ ʢʘʙʝʣʠ), ʭʦʨʦʰʠʡ ʢʦʥʪʘʢʪ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʠ ʦʧʝʨʘʮʠʠ 

ʧʨʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʦʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʪʦʢʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʥʘʙʦʨʘ 

ʨʝʟʠʩʪʦʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʊʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʩʠʛʥʘʣʦʚ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ ʚ ʧʨʦʝʢʪʝ ʇʃʂ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʟʘʱʠʱʘʝʪ ʧʝʨʩʦʥʘʣ ʧʨʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥ-

ʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʨʘʟʲʝʤʘ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ 

ʨʘʙʦʪʳ. 
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DEVELOPMENT  OF PASSIVE PRESSURE SENSOR DESIGN FOR WIRELESS REMOTE  

CONTROL  SYSTEM IN CAR TIRES 

 

ɸʥʥʦʪʘʮʠʷ 
ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʝʤʢʦʩʪʥʦʛʦ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ. ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʢʦʥ-

ʪʨʦʣʴ ̫ ʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʜʘʪʯʠʢʘ 

ʜʘʚʣʝʥʠʷ. ʇʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʝʤʢʦʩʪʠ ʦʪ ʧʝʨʝʤʝʱʝʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʦʥʩʦʣʴʥʦʛʦ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʛʦ ɻ ʣʝʤʝʥʪʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ɻ ʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʦʥʩʦʣʴʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ɻ ʣʝ-

ʤʝʥʪʘ.  

Abstract 

The article deals with the design of a capacitive pressure sensor. Remote control is an urgent task. A mathe-

matical model of the main pressure sensor elements is developed. The dependence of capacitance on the movement 

of electromechanical cantilever sensing element is obtained. The design of electromechanical cantilever sensing 

element is considered.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ, ʝʤʢʦʩʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʥʩʦʣʴʥʳʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝ-

ʤʝʥʪ. 

Key words: pressure sensor, capacitive conversion, cantilever sensing element. 

 

ʄʦʥʠʪʦʨʠʥʛ ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ ʚ ʜʚʠʞʝʥʠʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ 

ʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ ʵʢʦʥʦʤʠʠ ʛʦʨʶʯʝʛʦ, ʨʝʩʫʨʩʦʚ 

ʰʠʥ ʠ ʧʦʜʚʝʩʢʠ.  

ʉʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʦʟʜʘʥʠʝ ʤʘʣʦ-

ʨʘʟʤʝʨʥʦʛʦ ʧʘʩʩʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʧʦ-

ʩʦʙʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ: ʪʝʥʟʦʨʝʟʠʩʪʠʚʥʳʡ, ʸʤʢʦʩʪʥʦʡ, 

ʚʠʙʨʘʮʠʦʥʥʦ-ʯʘʩʪʦʪʥʳʡ. [1]. 

1) ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʠʟʤʝʥʝʥʠʝʤ y ʤʢʦ-

ʩʪʠ  

ɽʤʢʦʩʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʤʝ-

ʪʦʜ ʠʟʤʝʥʝʥʠʷ ʝʤʢʦʩʪʠ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʠ ʠʟʤʝʥʝ-

ʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʢʣʘʜʢʘʤʠ. 

2) ɺʠʙʨʘʮʠʦʥʥʦ-ʯʘʩʪʦʪʥʳʡ ʩʧʦʩʦʙ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ  

ɼʝʡʩʪʚʠʝ ʩʪʨʫʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʘʚʣʝ-

ʥʠʷ ʦʩʥʦʚʘʥʦ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʙʩʪʚʝʥʥʦʡ ʯʘʩʪʦʪʳ 

ä ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʙʘʣʢʠ (ʩʪʨʫʥʳ) ʦʪ ʚʝʣʠ-

ʯʠʥʳ ʨʘʩʪʷʛʠʚʘʶʱʝʡ ʝ yʩʠʣʳ.  

3) ʊʝʥʟʦʤʝʪʨʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ  

ʊʝʥʟʦʙʦʨʘʟʦʚʘʪʝʣʠ ʨʘʙʦʪʘʶ ʥʘ ʷʚʣʝʥʠʠ ʪʝʥ-

ʟʦʵʬʬʝʢʪʘ ʚ ʤʘʪʝʨʠʘʣʘʭ. ʄʝʤʙʨʘʥʘ ʷʚʣʷʝʪʩʷ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘʤʠ, ʩʦ-

ʝʜʠʥʝʥʥʳʤʠ ʚ ʤʦʩʪʦʚʫʶ ʩʭʝʤʫ. ɼʘʚʣʝʥʠʝ ʜʝʡ-

ʩʪʚʫʝʪ ʥʘ ʤʝʤʙʨʘʥʫ, ʦʥʘ ʧʨʦʛʠʙʘʝʪʩʷ, ʘ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʳ ʤʝʥʷʶʪ ʩʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʙʘʣʘʥʩʫ ʤʦʩʪʘ ʋʠʪʩʪʦʥʘ. [2]. 

ʈʘʟʨʘʙʦʪʢʘ ʜʘʪʯʠʢʦʚ ʜʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʢʦʥ-

ʪʨʦʣʴ ʥʘʜ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʩʫʱʝʩʪʚ-

ʣʷʣʩʷ ʙ  rʜʠʩʪʘʥʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘ-

ʯʝʡ.  
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ʈʠʩʫʥʦʢ 1. ʂʦʥʩʪʨʫʢʮʠʷ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ 

 

ɼʘʥʥʳʡ ʜʘʪʯʠʢ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʧʣʘ-

ʩʪʠʥʳ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ ʚ ʚʠʜʝ ʩʦ-

ʙʨʘʥʥʦʛʦ ʫʧʨʫʛʦʛʦ ʧʦʜʚʝʩʘ, ʫʧʦʨʘ ʠ ʤʝʤʙʨʘʥʳ. 

ʅʘ ʤʝʤʙʨʘʥʫ ʜʘʪʯʠʢʘ ʜʝʡʩʪʚʫʝʪ ʜʘʚʣʝʥʠʝ, ʢʦ-

ʪʦʨʦʝ ʧʝʨʝʜʘʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʯʝʨʝʟ ʫʧʦʨ ʥʘ ʫʧʨʫʛʠʡ 

ʧʦʜʚʝʩ. ʋʧʨʫʛʠʡ ʧʦʜʚʝʩ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʤʝʩʪʝ ʩ 

ʢʦʥʩʦʣʷʤʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʥʩʦʣʷʤʠ ʫʧʨʫʛʦʛʦ 

ʧʦʜʚʝʩʘ ʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʢʦʥʩʦʣʷʤʠ ʤʝʥʷʝʪʩʷ, ʚ 

ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʤʝʥʷʝʪʩʷ ʠ ʝʤʢʦʩʪʴ. ɿʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʦʪ ʝʤʢʦʩʪʠ, ʩʯʠʪʘʝʤ ʟʥʘʯʝʥʠʝ ʜʘʚ-

ʣʝʥʠʷ.  

ɿʘʛʦʪʦʚʢʘ ʜʣʷ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ ʠʤʝʝʪ ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʨʘʟʤʝʨʳ: ʨʘʟʤʝʨ ʧʣʘʩʪʠʥʳ ὰ φ̍,̍ ὰ
σ̍,̍ ʪʦʣʱʠʥʘ ʧʣʘʩʪʠʥʳ Ὠ πȟπω̍̍, 4 ʟʤʝʡʢʠ (3 

ʚʠʪʢʘ ʚ ʢʘʞʜʦʡ) ʩ ʨʘʟʤʝʨʘʤʠ: ʜʣʠʥʥʘ ὰ= 2,6 ʤʤ, 

ʰʠʨʠʥʘ b = 0,34 ʤʤ, ʪʦʣʱʠʥʘ h = πȟπω̍̍, ʨʘʜʠʫʩ 

ʟʘʢʨʫʛʣʝʥʠʷ ʫʛʣʦʚ = 0,06. 

 
ʈʠʩʫʥʦʢ 2. ʉʤʝʱʝʥʠʝ ʚʜʦʣʴ ʦʩʠ z 

 

ʊʘʙʣʠʮʘ 1 

ʉʠʣʘ ʨʝʘʢʮʠʠ ʚ ʦʧʦʨʘʭ 

 ʉʠʣʘ ʨʝʘʢʮʠʠ ʂʦʤʧʦʥʝʥʪ (X,Y,Z) 

ɿʘʱʝʤʣʝʥʠʝ:1 0,0079338 ʅ 

0 ʅ 

0 ʅ 

0,0079338 ʅ 
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ʊʘʙʣʠʮʘ 2 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʀʤ ̫ ʄʠʥʠʤʘʣʴʥʘʷ ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʆʙʲʝʤ 0,566173 ʤʤ^3 

ʅʘʧʨʷʞʝʥʠʝ ʧʦ ʄʠʟʝʩʫ 0,0186062 Mʇʘ 92,266 Mʇʘ 

1-ʦʝ ʦʩʥʦʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ -9,71504 Mʇʘ 92,7734 Mʇʘ 

3-ʝ ʦʩʥʦʚʥʦʝ ʥʘʧʨʷʞʝʥʠʝ -92,7222 Mʇʘ 9,46974 Mʇʘ 

 

ɺʳʚʦʜʳ 

1. ʉʪʝʨʞʥʠ ʚ ʫʧʨʫʛʦʤ ʧʦʜʚʝʩʝ ʨʘʙʦʪʘʶʪ ʥʘ 

ʠʟʛʠʙ. 

2. ʅʘʧʨʷʞʝʥʠʷ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʧʨʝʜʝʣʦʤ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʨʘʩʪʷʞʝʥʠʝ. 

3. ʂʦʥʩʪʨʫʢʮʠʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʤʘʣʝʥʴʢʫʶ 

ʩʠʣʫ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ 

1. ʋʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ b ʚ 1,5 ʨʘʟʘ. 

2. ɿʘʤʝʥʠʪʴ ʤʘʪʝʨʠʘʣ, ʢʘʢ ʚʘʨʠʘʥʪ ʚʟʷʪʴ 

ʩʪʘʣʴ, ʪʘʢ ʢʘʢ ʝʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʥʘ ʚʳʜʝʨ-

ʞʠʚʘʝʪ, ʙʦʣʴʰʝ (ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ 500é700 ʄʇʘ).  

3. ʋʚʝʣʠʯʠʪʴ ʪʦʣʱʠʥʫ h ʙʦʣʴʰʝ ʚ 4 ʨʘʟʘ. 

ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ɻ ʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʣʘ ʜʦʣʞʥʘ 

ʚʳʨʘʩʪʠ ʧʨʠʤʝʨʥʦ ʚ 48 ʨʘʟ.  

ʇʨʦʚʝʨʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʇʦʤʝʥʷʚ ʧʘʨʘʤʝʪʨʳ ʚ Autodesk Inventor Profes-

sional 2018 ʧʨʦʚʦʜʠʤ ʘʥʘʣʠʟ. ʉʠʣʘ ʚʳʨʦʩʣʘ ʧʨʠ-

ʤʝʨʥʦ ʚ 41 ʨʘʟ, ʘ ʠʤʝʥʥʦ ʩʪʘʣʘ ʨʘʚʥʘ 0,293663 ʅ. 

ʊʘʢʞʝ ʚʳʨʦʩʣʠ ʠ ʥʘʧʨʷʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 3. ʅʘʧʨʷʞʝʥʠʝ ʧʦ ʄʠʟʝʥʩʫ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʡ 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʩʦʣʠ 

ʇʦʩʢʦʣʴʢʫ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʟʘʜʘʯʘ ʩ ʵʣʝʢʪʨʦ-

ʩʪʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦ-

ʛʨʘʤʤʘ COMSOL Multiphysics 5.3a. [3]. 

ʂʦʥʩʦʣʠ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʤʦ-

ʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʧʣʘʩʪʠʥʳ ʧʦʣʠʢʨʠʩʪʘʣʣʠ-

ʯʝʩʢʦʛʦ ʢʨʝʤʥʠʷ ʚ ʚʠʜʝ ʙʘʣʦʢ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʥʦʛʦ 

ʨʝʟʘʥʠʷ ʠʣʠ ʪʨʘʚʣʝʥʠʷ. 

ɿʘʛʦʪʦʚʢʘ ʜʣʷ ʢʦʥʩʦʣʠ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʟ-

ʤʝʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ: ʨʘʟʤʝʨ ʢʦʥʩʦʣʠ 

ὰ ρȟυ̍,̍ ὰ πȟπυ̍̍, ʪʦʣʱʠʥʘ ʢʦʥʩʦʣʠ Ὠ
πȟπω̍̍, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʘʣʢʘʤʠ ʧʦ z ὨὩὰὸᾥὬ
πȟρ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʘʣʢʘʤʠ ʧʦ x Ὣὥὴπȟπς. 

file:///D:/Alexandr/AppData/Roaming/Microsoft/Word/Images/Content/0/Result_0_1.png
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ʈʠʩʫʥʦʢ 4. ʉʤʝʱʝʥʠʝ ʚʜʦʣʴ ʦʩʠ z 

ʊʘʙʣʠʮʘ 3 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʀʤ ̫ ʄʠʥʠʤʘʣʴʥʘʷ ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʅʘʧʨʷʞʝʥʠʝ ʧʦ ʄʠʟʝʩʫ 4.947724868E-4 N/m^2 2.094926132 N/m^2 

 

ʇʦ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘʥʠʤʘʶʪ 

ʥʝʩʫʱʝʩʪʚʝʥʥʫʶ ʦʙʣʘʩʪʴ ʠ ʩʚʷʟʘʥʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʩ ʠʟʛʠʙʦʤ. ʅʘʧʨʷʞʝʥʠʷ ʫʩʠʣʠʚʘʶʪʩʷ ʚ ʧʨʠʣʝʛʘʶ-

ʱʝʡ ʢ ʟʘʱʝʤʣʝʥʠʶ ʦʙʣʘʩʪʠ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʥʘʧʨʷʞʝʥʠʷ ʫʤʝʥʴ-

ʰʝʥʳ.  

 
ʈʠʩʫʥʦʢ 5 ʅʘʧʨʷʞʝʥʠʝ ʧʦ ʄʠʟʝʩʫ 
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ɻʨʘʬʠʢ 1 ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ  

 

 
ɻʨʘʬʠʢ 2 ɿʘʚʠʩʠʤʦʩʪʴ ɽʤʢʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

 

 
ɻʨʘʬʠʢ 3 ɿʘʚʠʩʠʤʦʩʪʴ ʇʝʨʝʤʝʱʝʥʠʷ ʦʪ ʨʘʩʩʪʦʷʥʠʷ 
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ʇʦ ʜʘʥʥʳʤ ʛʨʘʬʠʢʘʤ ʚʠʜʥʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʷ 

ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʧʝʨʝʤʝʱʝʥʠʷʤ ʢʦʥʩʦʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʙʘʣʢʘʤʠ. ɽʤ-

ʢʦʩʪʴ ʠʤʝʝʪ ʥʝʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʤʘ-

ʣʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 0,05 ʤʤ. 

ɿʘʢʣʶʯʝʥʠʝ  
1) ʈʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʩʥʦʚ-

ʥʳʭ ɻ ʣʝʤʝʥʪʦʚ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ: ʫʧʨʫʛʠʡ ʧʦʜʚʝʩ ʠ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʥʩʦʣʴʥʳʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ.  

2) ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʸʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩ-

ʩʤʦʪʨʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʨʘʙʦʪʢʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʦ-

ʪʦʨʘʷ ʯʘʩʪʠʯʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ, ʫʚʝʣʠʯʝʥʠʷ h ʠʨʠʥʳ ʠ ʩʤʝʥʳ 

ʤʘʪʝʨʠʘʣʘ.  

3) ʇʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʝʤʢʦʩʪʠ ʦʪ ʧʝʨʝʤʝ-

ʱʝʥʠʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʢʦʥʩʦʣʴʥʦʛʦ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʛʦ ɻ ʣʝʤʝʥʪʘ. ɽʤʢʦʩʪʴ ʧʦʯʪʠ ʣʠʥʝʡʥʦ ʤʝ-

ʥʷʝʪʩʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʷʭ ʦʪ h/3 ʜʦ 1,2h. ɺ ʥʝ ʵʪʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʩʣʘʙʦ.  

4) ʈʘʩʩʤʦʪʨʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠ-

ʯʝʩʢʦʛʦ ʢʦʥʩʦʣʴʥʦʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʣɻʝʤʝʥʪʘ. 

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʩʠʣʳ ʦʢʘʟʘʣʠʩʴ ʦʯʝʥʴ ʤʘʣʳ ʠ 

ʥʝ ʚʣʠʷʶʪ ʥʠ ʥʘ ʧʨʦʯʥʦʩʪʴ, ʥʠ ʥʘ ʞʝʩʪʢʦʩʪʴ ʚ ʢʦʥ-

ʩʦʣʠ. ɺ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ʢʦʥʩʦʣʠ ʤʦʞʥʦ ʜʝʣʘʪʴ 

ʜʣʠʥʥʝʝ ʠ ʫʞʝ, ʫʚʝʣʠʯʠʚ ʝʤʢʦʩʪʴ ʜʘʪʯʠʢʘ.  

5) ʂʨʝʤʥʠʝʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʦʯʝʥʴ ʤʘʣʝʥʴʢʫʶ ʩʠʣʫ, ʧʦʩʢʦʣʴʢʫ ʢʨʝʤʥʠʡ ʨʘʙʦ-

ʪʘʝʪ ʥʘ ʠʟʛʠʙ, ʫ ʥʝʛʦ ʝʩʪʴ ʨʘʩʪʷʥʫʪʳʝ ʪʦʯʢʠ, ʥʦ ʨʘʩ-

ʪʷʞʝʥʠʝ ʧʣʦʭʦ ʩ ʥʠʤ ʨʘʙʦʪʘʝʪ. ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʘʢʩʝʣʝʨʦʤʝʪʨʦʚ, ʚ ʢʦ-

ʪʦʨʳʭ ʥʘʛʨʫʟʢʠ ʙʫʜʫʪ ʤʘʣʝʥʴʢʠʝ. ʇʨʝʜʣʦʞʝʥʘ ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʩʪʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʥʦ ʦʥʘ 

ʙʫʜʝʪ ʭʫʞʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ.  
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Smirnova A. 

 

BUILDING  TEST MANAGEMENT  SYSTEMS: GENERAL  CRITERIAS   

 

The paper discusses the role of design approaches in the interfaces of test management tools for specialists 

in quality assurance field, the functionality of which requires new approaches and principles for converting large 

volumes of raw information into graphic representations for more effective perception by the engineers. 

 

Key words: design, human-computer systems, cloud technologies, visualization, interface, quality assurance. 

 

Today, most companies have moved from the tra-

ditional methodology of software development to new 

flexible processes. Such changes have brought new ap-

proaches to testing. In the ñscrumò methodology, QA 

engineers begin the testing process of the product as 

early as possible in order to anticipate problems, write 

and perform benchmarks, breaking the project into iter-

ative steps. Thus, in this model, engineers can provide 

faster and more continuous feedback on the quality of 

the product.  

Within each sprint, QA engineers test a product 

with new functionalities. Rapid changes in the product 

lead to the fact that the terms of reference are not made 

up due to its rapid obsolescence, and accordingly, the 

relevance of test cases changes rapidly as well. In this 

regard, QA engineers need such a testing management 

tool where basic operational functions can be imple-

mented quickly and efficiently as possible. A well-de-

signed user interface will  provide maximum comfort of 

work, contributing to the rapid development of the 

product.  

As Jacob Nielsen wrote: ñConsistency is one of 

the most powerful principles of usability: when things 

behave the same, users donôt have to worry about what 

will  happenò. [1] Thus, interface of the testing manage-

ment system for scrum methodology must necessarily 

contain options for documenting userôs most common 

steps. 

Basic criterias for developing test management 

system should include speed of work - user satisfaction 

with the product directly depends on this. Therefore, 

the simpler and more intuitive the designed interface is 

- the better and less time and mental costs there are to 

obtain the final result.  

A single style is the first thing that attracts the 

userôs attention. The more convenient and attractive the 

design is the higher userôs satisfaction. Very often, 

quality management systems are designed in such a 

way that the system may have a unified style, however, 

it is rather difficult  to work in it because of the over-

loaded structure and, possibly, insufficient developersô 

knowledge of the functionalities that are most in de-

mand. Thus, there should be a special approach for de-

veloping test management tools. The criterias for the 

convenient test management tool must include:  

1. Unified style. 

2. Clear structure. 

3. Convenient navigation. 

4. Reporting (charts or graphs) on the passed tests. 

5. Support for automated testing: the system 

should have differences in test status: manual or auto-

mated. 

6. Application of search and filters. 
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7. Role management capability - the appointment 

of responsible engineers for testing a specific test suite. 

8. Import and export of created tests. 

9. Tracking personal tasks in the system. 

10. Tracking important events, meetings, plan-

nings related to product testing. 
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ʋɼʂ 641.01 

ʆʨʣʦʚʘ ɸʥʥʘ ʀʣʴʠʥʠʯʥʘ 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷè 

çʀʥʩʪʠʪʫʪʘ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʠʟʘʡʥʘè-ʬʠʣʠʘʣ ɻɹʆʋ ɺʆ 
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INNOVATIVE  TECHNOLOGIES  IN PUBLIC  FOOD 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʫʩʣʫʛ ʚ ʩʠʩʪʝʤʝ ʪʫʨʠʩʪ-

ʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ, 

ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʥʥʦʚʘʮʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ.  

Abstract 

The catering system is one of the main and significant services in the tourist service system. Without the use 

of innovative technologies, it is difficult to increase the competitiveness of the enterprise. The article is aimed at 

considering the latest technologies and innovations implemented in the catering system. The classification of in-

novations is presented. The positive and negative aspects of the development of the industry are considered. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʷ, ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʠʪʘʥʠʝ. 

Keywords: innovation, latest technology, catering  

 

ʉʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʫʩʣʫʛ ʚ ʩʠʩʪʝʤʝ ʪʫ-

ʨʠʩʪʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʠʪʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʦʙʱʠʪʴʩʷ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʪʨʘʜʠʮʠʷʤ ʠ ʢʫʣʴ-

ʪʫʨʝ ʥʘʨʦʜʦʚ.ʀʟʫʯʘʝʤʘʷ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ ʧʦʩʪʦ-

ʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʆʪʢʨʳʚʘ-

ʶʪʩʷ ʥʦʚʳʝ ʟʘʚʝʜʝʥʠʷ, ʧʨʠʚʣʝʢʘʶʱʠʝ ʢ ʩʝʙʝ ʛʦʩʪʝʡ 

ʥʘʣʠʯʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʩʝʨʚʠʩʦʚ, ʥʝʦʨʜʠʥʘʨʥʦʡ ʦʙ-

ʩʪʘʥʦʚʢʦʡ, ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ, ʥʝʦʙʳʯʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʠʛʦʪʦʚ-

ʣʝʥʠʠ ʙʣʶʜ. ɼʣʷ ʫʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʦʚ ʠ ʧʨʠʚʣʝʯʝ-

ʥʠʷ ʥʦʚʳʭ ʛʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʫʥʠʢʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʣʘʜʝʣʴʮʳ 

ʟʘʚʝʜʝʥʠʡ ʦʙʨʘʱʘʶʪʩ ̫ʢ ʩʠʩʪʝʤʝ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦ-

ʚʘʮʠʡ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʦʣʴ ʠʥʥʦʚʘʮʠʡ ʧʦʩʪʦ-

ʷʥʥʦ ʨʘʩʪʝʪ. ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʦʣʴʢʦ ʧʨʦʜʫʢʮʠʷ, ʠʤʝ-

ʶʱʘʷ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʥʘʫʢʦʝʤʢʦʩʪʠ ʠ ʥʦʚʠʟʥʳ, 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʪʝʨʤʠʥʘ çʠʥʥʦʚʘʮʠʷè. ʂ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʤʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 

ʠʥʥʦʚʘʮʠʷ - ʵʪʦ ʚʥʝʜʨʸʥʥʦʝ ʥʦʚʰʝʩʪʚʦ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩ-

ʩʦʚ ʠʣʠ ʧʨʦʜʫʢʮʠʠ, ʚʦʩʪʨʝʙʦʚʘʥʥʦʝ ʨʳʥʢʦʤ. ʉʪʘ-

ʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʝ 
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ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʙʱʝ-

ʩʪʚʝʥʥʦʤ ʧʠʪʘʥʠʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʦʪʨʘʟʠʚʰʠʝʩʷ ʚ ʨʘʟʚʠʪʠʠ ʪʦʚʘʨʦʦʙʦ-

ʨʦʪʘ, ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʦʙʲʝʢʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʠʪʘʥʠʷ, ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ: 

¶ ʉʧʦʩʦʙʳ ʦʙʩʣʫʞʠʚʘʥʠʷ: ʀʟʛʦʪʘʚʣʠʚʘʷ 

ʙʣʶʜʘ ʥʘ ʛʣʘʟʘʭ ʫ ʢʣʠʝʥʪʦʚ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʧʨʠʥ-

ʮʠʧʫ çʩʚʦʙʦʜʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝè, ʫʣʠʯʥʦʝ ʧʠʪʘʥʠʝ, 

çʦʪʢʨʳʪʘʷ ʢʫʭʥʷè, ʢʝʡʪʝʨʠʥʛ. 

¶ ʂʦʥʮʝʧʮʠʷ: ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʪʝʤʥʦʪʝ; ʟʘʚʝ-

ʜʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʧʦʜ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ; ʦʩʥʦ-

ʚʘʥʥʳʝ ʥʘ ʧʦʧʫʣʷʨʥʳʭ ʬʠʣʴʤʘʭ. 

¶ ʊʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʠʛʦʪʦʚʣʝ-

ʥʠʠ ʙʣʶʜ: ʌʔʖɾʅ- ʢʫʣʠʥʘʨʠʷ, ʂʘʨʚʠʥʛ, ʉʠʩʪʝʤʘ 

Cook&Chill, ʄʦʣʝʢʫʣʷʨʥʘʷ ʢʫʭʥʷ. 

¶ ʊʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʨʘʙʦʪʢʝ 

ʧʨʦʜʫʢʪʦʚ: ʊʝʭʥʦʣʦʛʠʷ Sous Vide, ʄʝʭʘʥʠʯʝʩʢʘʷ, 

ʊʝʧʣʦʚʘʷ, ɸʣʴ-ʜʝʥʪʝ, CapKold. 

¶ ʉʝʨʚʠʩʳ: ʅʘʣʠʯʠʝ ʩʘʡʪʘ (ʚʦʟʤʦʞʥʦʩʪʴ ʟʘ-

ʢʘʟʘʪʴ ʠ ʦʧʣʘʪʠʪʴ ʙʣʶʜʘ), ʉʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ Wi-Fi ʩ ʦʪʢʨʳʪʳʤ ʙʝʩʧʣʘʪʥʳʤ ʜʦʩʪʫ-

ʧʦʤ, ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʝʥʶ ʉʠʩʪʝʤʘ web-ʤʦʥʠʪʦ-

ʨʠʥʛʘ, ɼʝʤʦʥʩʪʨʘʮʠʷ ʤʝʥʶ ʥʘ ʚʠʪʨʠʥʝ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʫʣʷʞʝʡ ʙʣʶʜ, ɺʳʟʦʚ ʪʘʢʩʠ 

ʠʟ ʢʘʬʝ, ɹʨʦʥʠʨʦʚʘʥʠʝ ʩʪʦʣʠʢʦʚ ʯʝʨʝʟ ʩʘʡʪ ʠʣʠ ʧʦ 

ʪʝʣʝʬʦʥʫ, ʉʲʝʜʦʙʥʘʷ ʧʦʩʫʜʘ. 

ʋʩʣʦʚʥʦ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘʢʦʚ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ. 

ʂ ʧʝʨʚʦʤʫ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ï ʩʧʦʩʦʙʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʙʣʶʜʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʛʦʩʪʷ ʠʣʠ 

ʫ ʥʝʛʦ ʥʘ ʚʠʜʫ ʛʘʨʘʥʪʠʨʫʝʪ ʩʚʝʞʝʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘ-

ʯʝʩʪʚʦ ʧʨʠʛʦʪʦʚʣʝʥʥʦʡ ʧʠʱʠ, ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʟʚʣʝʯʝʥʠʷ ʜʣʷ ʛʦʩʪʷ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʧʦ ʧʨʠʥʮʠʧʫ 

çʩʚʦʙʦʜʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝè ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʧʫ-

ʣʷʨʥʳʤ, ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʛʦʩʪʶ ʠʥʪʝʨʝʩʫʶʱʠʝ 

ʝʛʦ ʙʣʶʜʘ. ɺ ʟʘʣʝ ʨʘʩʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʚʳ-

ʢʣʘʜʢʠ, ʧʝʨʩʦʥʘʣ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʧʨʠʥʠʤʘʝʪ ʫʯʘ-

ʩʪʠʝ ʚ ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ. ʊʨʘʧʝʟʘ ʧʦ ʜʘʥʥʦʤʫ 

ʧʨʠʥʮʠʧʫ ʥʝ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ 

ʢʣʠʝʥʪʫ ʧʦʦʙʝʜʘʪʴ ʠʣʠ ʧʦʟʘʚʪʨʘʢʘʪʴ ʟʘ 20-30 ʤʠ-

ʥʫʪ. 

ʂʝʡʪʝʨʠʥʛ- ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʯʘʰʝ ʚʩʝʛʦ ʚʥʝ ʧʦʤʝʱʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ ʧʠʪʘ-

ʥʠʷ. ʅʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʪʘʢʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʠʢʥʠʢʦʚ, ʙʘʥ-

ʢʝʪʦʚ, ʬʫʨʰʝʪʦʚ, ʩʚʘʜʝʙ ʠ ʪ. ʧ. ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʛʜʘ 

ʜʣʷ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʛʣʘʰʘʶʪʩʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʤʝʥʝʜʞʝʨʳ. ʇʨʠʤʝʨʳ ʦʙʲʝʢʪʦʚ 

ʧʠʪʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʢʦʥʮʝʧʮʠʠ, 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʦʨʤʘʪʦʚ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʧʠʪʘʥʠʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟ-

ʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ ʠ ʧʦ-

ʣʫʬʘʙʨʠʢʘʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʠ ʧʦʚʳ-

ʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʠʱʠ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ. ʕʪʘ ʪʝʭʥʦʣʦ-

ʛʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʪʘʤʠʥʦʚ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ 

ʚ ʠʩʭʦʜʥʳʭ ʧʨʦʜʫʢʪʘʭ. ʂʘʩʘʪʝʣʴʥʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ, ʪʦ ʢ ʥʠʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʤʦʣʝʢʫʣʷʨʥʫʶ ʢʫʭʥʶ, ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʪʦ-

ʨʦʡ ʩʦʩʪʦʠʪ ʚ ʩʦʝʜʠʥʝʥʠʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʥʦ-

ʚʝʡʰʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʭʠʤʠʠ; ʬʫʜ-

ʧʝʡʨʠʥʛ- ʤʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʯʝʪʘʥʠʠ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʦʙʱʠʤ ʚʢʫʩʦʚʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ; ʬʴʶʞʥ- ʢʫʣʠʥʘʨʠʷï ʩʠʩʪʝʤʘ, ʦʩʥʦ-

ʚʘʥʥʘʷ ʥʘ ʩʤʝʰʠʚʘʥʠʠ ʩʪʠʣʝʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʫʣʠ-

ʥʘʨʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ. ʂʘʨʚʠʥʛ ï ɻ ʪʦ ʨʝʟʥʘʷ ʨʘʙʦʪʘ, 

ʦʨʥʘʤʝʥʪ ʧʦ ʦʚʦʱʘʤ ʠ ʬʨʫʢʪʘʤ, ʩʦʩʪʘʚʣʝʥʠʝ ʠʟ ʥʠʭ 

ʫʢʨʘʰʝʥʠʡ ʜʣʷ ʩʝʨʚʠʨʦʚʢʠ ʩʪʦʣʦʚ. ʆʜʥʠʤ ʠʟ ʧʦ-

ʩʣʝʜʥʠʭ ʥʦʚʦʚʚʝʜʝʥʠʡ ̫ ʚʣʷʝʪʩʷ ɸʈʊ-ɺʀɿɸɾ ʙʣʶʜ 

ʠʣʠ ʢʫʣʠʥʘʨʥʳʡ ʚʠʟʘʞ. ɸʈʊ-ɺʀɿɸɾ ï ʢʫʣʠʥʘʨʥʦʝ 

ʠʩʢʫʩʩʪʚʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʫʢʨʘʰʘʪʴ ʙʣʶʜʘ. ɼʣʷ 

ʙʳʩʪʨʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʧʠʱʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ Cook&Chill. ʉʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʛʦʪʦʚʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʨʦʜʥʦʡ, ʥʦ ʠ ʨʘʟʥʦʨʦʜʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ. ɿʘʪʝʤ ʵʪʘ ʧʨʦʜʫʢʮʠʷ ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʝʪʩʷ 

(ʩ 65 ʜʦ 10Üʉ) ʠ ʭʨʘʥʠʪʩʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ, ʧʦʢʘ ʥʝ 

ʥʘʩʪʘʥʝʪ ʧʦʨʘ ʝʛʦ ʨʘʟʦʛʨʝʚʘʪʴ ʧʝʨʝʜ ʧʦʜʘʯʝʡ. ʐʠ-

ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʥʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʠ-

ʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ. ʊʝʭʥʦʣʦʛʠʷ Sous Vide 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʛʦʪʦʚʠʪʴ ʙʣʶʜʘ ʙʝʟ ʚʦʟʜʫʭʘ, ʪ.ʝ. ʧʦʜ 

ʚʘʢʫʫʤʦʤ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʣʫ-

ʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʢʨʘʱʝʥʠʶ 

ʧʦʪʝʨʴ ʧʨʠ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʨʦʢʘ 

ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʣʶʜ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʠ-

ʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤʠ 

ʠʣʠ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʨʘʙʦʪʢʠ ʧʠ-

ʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ.ʂ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʦʪʥʦʩʷʪ ʚʘʨʢʫ, ʞʘʨʢʫ, ʪʫʰʝʥʠʝ. ɸʣʴ- 

ʜʝʥʪʝ ï ʚʘʨʢʘ ʦʚʦʱʝʡ ʠʣʠ ʤʘʢʘʨʦʥʥʳʭ ʠʟʜʝʣʠʡ ʥʝ 

ʜʦ ʢʦʥʮʘ, ʘ ʩ ʥʝʙʦʣʴʰʠʤ ʦʱʫʱʝʥʠʝʤ ʭʨʫʩʪʘ. ʅʦ-

ʚʠʥʢʠ ʧʦʷʚʠʣʠʩʴ ʠ ʩʨʝʜʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦʭʨʘʥʝʥʠʷ 

ʧʨʦʜʫʢʪʦʚ. ʆʜʥʘ ʠʟ ʥʠʭ ð CapKold, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʚ ʉʐɸ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʘʨʢʫ ʥʘ ʧʘʨʫ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʠʱʠ ʠ ʝʛʦ ʙʳʩʪʨʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʚ ʙʘʨʘʙʘʥʘʭ ʩ ʣʝʜʷʥʦʡ ʚʦʜʦʡ. ʄʥʦʛʠʝ ʩʝʨʚʠʩʳ, 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʣʠʝʥʪʫ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʙʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʠʪʘʥʠʷ ʫʞʝ ʠʟʚʝʩʪʥʳ ʠ ʧʦʧʫʣʷʨʥʳ ʩʨʝʜʠ ʛʦʩ-

ʪʝʡ. ʅʦ ʠʤʝʶʪʩʷ ʠ ʪʘʢʠʝ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ 

ʧʦʣʫʯʠʣʠ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʂ ʪʘʢʦʚʳʤ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: ʩʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, on-line 

ʙʨʦʥʠʨʦʚʘʥʠʝ ʩʪʦʣʠʢʦʚ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ web-

ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʣʶʙʦʝ ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʧʫʣʷʨʥʦʡ ʠʥʥʦʚʘʮʠʝʡ ʩʪʘʥʦʚʠʪʩʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʟʘʢʘʟʦʚ. ʉʫʪʴ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʤʝʩʪʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʥʶ, ʥʘ ʢʘʞ-

ʜʦʤ ʩʪʦʣʝ ʫʩʪʘʥʦʚʣʝʥʦ ɻ ʣʝʢʪʨʦʥʥʦʝ ʤʝʥʶ ʥʘ ʦʩʥʦʚʝ 

ʧʣʘʥʰʝʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʆʜʥʘ ʠʟ ʠʥʥʦʚʘʮʠʡ ʚ ʨʝ-

ʩʪʦʨʘʥʥʦʤ ʙʠʟʥʝʩʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʢʘ-

ʟʘʪʴ ʩʚʦʸ ʤʝʥʶ ʣʶʜʷʤ ʧʨʷʤʦ ʥʘ ʚʠʪʨʠʥʝ ʨʝʩʪʦʨʘʥʘ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ 

ʫʢʨʘʩʠʪʴ ʚʠʪʨʠʥʫ, ʥʦ ʠ ʩʪʘʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʨʦʭʦʞʠʭ ï ɻ ʪʦ ʤʫ-

ʣʷʞʠ ʙʣʶʜ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪʚʫ ʠʩʧʦʣʴ-
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ʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʫʣʷʞʠ ʚʳʛʣʷʜʷʪ ʢʘʢ ʥʘʩʪʦʷ-

ʱʠʝ, ʚʠʜʥʦ ʠʭ ʨʘʟʤʝʨ ʠ ʦʙʲʸʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʩʪʝʧʝʥʥʦ ʚʥʝʜʨʷʶʪ ʨʘʟʣʠʯʥʳʝ ʥʦ-

ʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʜʝʨʞʠʚʘʪʴ ʠ 

ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ. ʋʩʣʫʛʘʤ ʨʝʩʪʦʨʘʥʘ ʧʨʠʩʫʱʘ ʩʣʦʞʥʘʷ 

ʩʪʨʫʢʪʫʨʘ - ʦʥʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʨʘʟʥʳʭ ʧʦ ʩʚʦʝʡ ʧʨʠ-

ʨʦʜʝ ʠ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʘ. ʕʪʦ ʜʝʣʘʝʪ ʫʣʫʯʰʝ-

ʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʩʦ-

ʙʝʥʥʦ ʩʣʦʞʥʳʤ. ʀ ʩʣʦʞʥʦʩʪʠ ʥʘʨʘʩʪʘʶʪ ʧʦ ʤʝʨʝ 

ʨʦʩʪʘ ʨʝʩʪʦʨʘʥʥʦʡ ʩʝʪʠ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ ʚ ʨʝʩʪʦʨʘʥʝ - ʵʪʦ ʩʫʪʴ ʫʩʣʫʛ ʨʝʩʪʦʨʘʥʘ ʠ ʫʩʣʦ-

ʚʠʝ ʝʛʦ ʫʩʧʝʰʥʦʩʪʠ. ɸʩʩʦʨʪʠʤʝʥʪ, ʚʢʫʩʦʚʳʝ ʢʘʯʝ-

ʩʪʚʘ ʙʣʶʜ, ʮʝʥʳ, ʜʠʟʘʡʥ, ʠʤʠʜʞ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʚʘʞʥʳ, ʥʦ ʦʥʠ ʚʩʝʛʜʘ ʤʦʛʫʪ ʥʘʜʦʝʩʪʴ ʠ ʩʪʘʪʴ ʙʘ-

ʥʘʣʴʥʳʤʠ, ʘ ʣʶʜʠ ʚʩʝʛʜʘ ʩʪʨʝʤʷʪʩʷ ʢ ʯʝʤʫ-ʪʦ ʥʦ-

ʚʦʤʫ, ʠʥʪʝʨʝʩʥʦʤʫ, ʥʝʠʟʚʝʜʘʥʥʦʤʫ, ʧʦʵʪʦʤʫ ʨʝʩʪʦ-

ʨʘʪʦʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʝʨʝʜʠʪʴ ʦʞʠʜʘʥʠʷ ʛʦʩʪʷ ʠ 

ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʥʦʚʘʮʠʠ 

ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʠ-

ʚʣʝʯʝʥʠʷ ʛʦʩʪʝʡ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʧʦʟʚʦʣʠʪ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘ-

ʙʠʣʴʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʠ ʚ ʵʢʦ-

ʥʦʤʠʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʳʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʬʝʨʳ ʦʙʨʘʱʝʥʠʷ. ʂʣʠʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʠ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʕʪʦ ʢʘʩʘ-

ʝʪʩʷ ʠ ʛʦʨʦʜʩʢʦʛʦ, ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɽʩʣʠ 

ʩʨʘʚʥʠʪʴ ʦʙʲʝʢʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʝ ʚ ʛʦʨʦʜʝ ʠ ʥʘ ʩʝʣʝ, ʪʦ ʩʝʣʴʩʢʠʝ ʧʦʯʪʠ ʥʝ 

ʠʤʝʶʪ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺ ʦʩʥʦʚ-

ʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤʘʪʦʚ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʢʘʬʝ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʥʦʚʝʡʰʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʉʦʪʨʫʜʥʠʢʠ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʜʘʥ-

ʥʦʤ ʚʦʧʨʦʩʝ ʪʘʢʞʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʥʦ-

ʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʦʙʝʥʥʦ ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʘ ʦʢʨʘʠʥʘʭ ʨʝʛʠʦʥʘ, ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʠʢʘʢʠʝ ʠʥʥʦʚʘʮʠʠ. ʕʪʦ ʦʙʲʷʩʥʠʤʦ ʪʝʤ, ʯʪʦ ʫʨʦ-

ʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʤʠʥʠʤʘʣʝʥ 

ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝʢʘʪʴ ʢʣʠʝʥʪʦʚ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʘʞʥʝʡ-

ʰʠʤ ʫʩʣʦʚʠʝʤ ʨʦʩʪʘ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʪʳ, ʦʙʩʣʫʞʠ-

ʚʘʥʠʝ, ʫʩʣʫʛʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʚ ʩʠʩʪʝʤʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨ-

ʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʠ-

ʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ, ʠʟʤʝʥʝ-

ʥʠʷʤʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝ-

ʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʩʪʘ ʨʳʥʢʘ 

ʫʩʣʫʛ. ʇʝʨʩʧʝʢʪʠʚʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʩʚʷʟʘʥʳ ʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʥʝʦʙʭʦ-

ʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʫʪʝʤ 

ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

(ʢʦʥʮʝʧʮʠʡ, ʧʨʦʛʨʘʤʤ), ʩʦʟʜʘʥʠʷ ʦʙʫʯʘʶʱʠʭ ʧʨʦ-

ʛʨʘʤʤ, ʪʨʝʥʠʥʛʦʚ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʤʳʰʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʧʝʨʩʦʥʘʣʘ, ʧʦʪʨʝʙʠʪʝ-

ʣʝʡ. 
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ʥʘʫʢʠ ʉʧʙʇʋ, ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʀʥ-

ʩʪʠʪʫʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʵʢʦʥʦʤʠʢʠ ʠ 

ʪʦʨʛʦʚʣʠ. 2016. ʉ. 209-212. 

 

http://almapharm.ru/2012/11/innovacii-v-obshhestvennompitanii/
http://almapharm.ru/2012/11/innovacii-v-obshhestvennompitanii/
http://tourlib.net/books_tourism/zorin10.htm
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ɸʥʥʦʪʘʮʠʷ 

ɺ XXI ʚʝʢʝ ʧʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪ-

ʨʘʩʣʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʠʱʝʚʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ . ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʠʥʪʝʨʝʩʫʶʪʩʷ 

ʠʤ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʦ ʠ ʢʘʢ ʩʧʦʩʦ-

ʙʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʜʘʣʴʥʝʡʰʠʭ ʮʝʣʷʭ. ɺʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠ ʦʪʭʦʜʳ ʧʠʚʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸ ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʇʠʚʥʘʷ ʜʨʦʙʠʥʘ , ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪ ʦʜʥʫ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚ ʩʝʣʴ-

ʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. 

Abstract 
In the 21st century, beer production has become an integral part of a whole complex of industrial sectors that 

make up the food industry of the Russian Federation. Producers are interested in it, not only as a way to profit 

and satisfy the interests of the consumer, but also as a way to use secondary raw materials for further purposes. 

Brewery waste is also in demand. And one of the main components of production - Beer pellet, as a raw material 

for secondary use, occupies one of the leading positions in the food industry and in agriculture 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ, ʫʪʠʣʠʟʘʮʠʷ, ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ, ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ. 

Key words: beer pellets, recycling, canning, secondary raw materials. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʨʷʜʢʘ 70% ʦʪʭʦʜʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʚʪʦʨʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʢʦʨʤʦʚ ʞʠʚʦʪʥʳʭ, ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʧʝʨʝʨʘ-

ʙʘʪʳʚʘʝʪʩʷ ʜʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʧʨʦʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʫʪʠʣʠʟʘʮʠʠ ʥʘ ʧʦʣʠʛʦʥʘʭ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʦʠʪʴ ʦʪʤʝ-

ʪʠʪʴ ʩʧʝʮʠʬʠʢʫ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʝʦʙʨʘʙʦʪʘʥʥʘʷ 

ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ ʥʝ ʧʨʠʛʦʜʥʘ ʜʣʷ ʜʦʣʛʦʛʦ ʭʨʘʥʝʥʠʷ 

ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʩʚʦʝʡ ʢʦʥʩʠ-

ʩʪʝʥʮʠʠ ̫ ʚʣʷʝʪʩʷ ʚʣʘʞʥʦʡ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʧʨʠʛʦʜ-

ʥʦʡ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ 

ʩʨʦʢ ʭʨʘʥʝʥʠʷ, ʪʨʝʙʫʝʪʩʷ ʧʦʜʨʦʙʥʦʝ ʩʦʙʣʶʜʝʥʠʝ 

ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʦʪ ʧʦʩʪʘʚʦʢ ʩʳ-

ʨʴʷ ʜʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʠʚʥʘʷ ʜʨʦʙʠʥʘ ʥʘ 

ʢʨʫʧʥʳʭ ʧʠʚʦʚʘʨʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʤʦʞʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʙʦʣʴʰʠʭ ʦʙʲʸʤʘʭ. ʇʦʩʣʝ ʚʘʨʢʠ ʠ 
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ʧʝʨʝʣʠʚʘ ʩʫʩʣʘ, ʚ ʧʠʚʥʦʡ ʜʨʦʙʠʥʝ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʩʪʘʝʪʩʷ ʚʣʘʞʥʘʷ ʤʘʩʩʘ. ɺ ʥʝʡ 

ʠʤʝʶʪʩʷ ʷʜʨʘ ʠ ʦʙʦʣʦʯʢʠ ʟʝʨʝʥ ʷʯʤʝʥʷ ʠ ʩʦʣʦʜʘ. 

ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʤʥʦʞʝʩʪʚʦ ʥʝʨʘʩ-

ʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚʘ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʪʦʛʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʚʥʦʡ ʜʨʦ-

ʙʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ: ʢʘʯʝʩʪʚʦ 

ʠʩʭʦʜʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨ.  

ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʠʚʘ ʚ ʩʨʝʜʥʝʤ ʠʟ 100 ʢʛ ʠʩʭʦʜʥʦʛʦ ʟʝʨʥʘ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʧʨʠʤʝʨʥʦ 120 ʢʛ ʩʳʨʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. 

ɺ ʥʝʡ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɽ ʠ ɺ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʞʠʨʦʚ, ʙʝʣʢʦʚ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [1, 

ʩ. 481-493]. 

ʊʘʙʣʠʮʘ 1 

çʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʚ 1 ʢʛè 

ʇʦʢʘʟʘʪʝʣʠ ʉʳʨʘʷ ʉʫʭʘʷ 

ʂʦʨʤʦʚʳʝ ʝʜʠʥʠʮʳ, ʢʛ 0,21 0,76 

ʆʙʤʝʥʥʘʷ ʵʥʝʨʛʠʷ (ʂʈʉ), ʄɼʞ 2,35 8,67 

ʉʫʭʦʝ ʚʝʱʝʩʪʚʦ, ʛ 232 887,0 

ʉʳʨʦʡ ʧʨʦʪʝʠʥ, ʛ 58 217 

ʇʝʨʝʚʘʨʠʤʳʡ ʧʨʦʪʝʠʥ, ʛ 42 169 

ʃʠʟʠʥ 2,2 7,7 

ʉʳʨʘʷ ʢʣʝʪʯʘʪʢʘ, ʛ 50 160 

ʉʳʨʘʷ ʟʦʣʘ, ʛ 13 60 

ʉʳʨʦʡ ʞʠʨ, ʛ 17 60 

 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ ʢʦʨʤʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦʪʝʠʥ, ʢʣʝʪ-

ʯʘʪʢʘ ʠ ʞʠʨ. ʇʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʚʘʞʥʳ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʞʚʘʯʥʳʭ ʞʠ-

ʚʦʪʥʳʭ. 

ʊʘʙʣʠʮʘ 2 

çʉʨʘʚʥʝʥʠʝ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʩ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚ 1ʢʛè 

ʅʘʟʚʘʥʠʝ 
ʉʫʭʦʝ ʚʝ-

ʱʝʩʪʚʦ 

ʉʳʨʦʡ 

ʧʨʦʪʝʠʥ 

ʉʳʨʦʡ 

ʞʠʨ 

ʉʳʨʦʝ ʚʦ-

ʣʦʢʥʦ 

ʕʢʩʪʨʘʢʪʳ ʙʝʟ ʩʦ-

ʜʝʨʞʘʥʠʷ ʘʟʦʪʘ 

ɿʦʣʴ-

ʥʦʩʪʴ 

ʂʘʣʴ-

ʮʠʡ 

ʇʠʚʥʘʷ ʜʨʦʙʠʥʘ 91.70 24.94 8.22 6.23 49.86 2.45 0.40 

ʆʪʨʫʙʠ ʧʰʝ-

ʥʠʮʳ 

88.10 13.70 4.10 7.00 57.70 5.60 0.18 

ʆʪʨʫʙʠ ʨʠʩʘ 91.00 9.40 15.00 11.00 46.00 9.60 0.08 

ʇʦʨʦʰʢʦʚʳʝ 

ʦʪʙʨʦʩʳ 

91.30 20.80 6.10 1.30 62.10 1.00 0.05 

ʄʫʢʘ ʢʫʢʫʨʫʟʳ 88.00 8.50 4.30 2.50 71.00 1.70 0.02 

ʄʫʢʘ ʧʰʝʥʠʮʳ 88.30 12.70 1.80 2.10 69.90 1.80 0.06 

ʉʦʷ 90.10 38.50 15.40 6.90 24.20 5.10 0.23 

 

ʋʯʠʪʳʚʘʷ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 

2, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ ʥʝ ʫʩʪʫ-

ʧʘʝʪ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʠ ʠʩʧʦʣʥʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. ɺ ʥʝʤ 

ʫʢʘʟʘʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦ-

ʣʝʝ 88 %, ʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʡ ʚʳʭʦʜ ʩʫʭʦʡ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʳ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ 25-30 % ʦʪ ʦʙʱʝʡ 

ʤʘʩʩʳ ʚʣʘʞʥʦʡ [2]. 

ɺ ʧʠʱʝʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʳʨʴʷ: ʩʫʭʘʷ ʧʠʚʥʘʷ ʜʨʦ-

ʙʠʥʘ ʠ ʩʳʨʘʷ. 

ʉʫʭʘʷ ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ 

ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʣʘʞʥʦʩʪʴ ʩʳʨʴʷ ʜʦʩʪʠʛʘʝʪ 

65 % ʠ ʚʳʰʝ, ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʤʝʪʦʜʦʤ ʠʩ-

ʧʘʨʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ, ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʫʪʠʣʠʟʠ-

ʨʫʝʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ, 

ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʙʝʟʚʦʞʠʚʘʥʠʝ.  

ʆʙʝʟʚʦʞʠʚʘʥʠʝ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʧʨʦʠʩʭʦʜʠʪ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ï ʦʪʞʠʤʦʤ (ʦʪʜʝʣʝʥʠʝ 

ʞʠʜʢʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʜʘʚʣʝʥʠʷ). 

ʆʙʝʟʚʦʞʠʚʘʥʠʝ ʜʨʦʙʠʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

-ʧʨʝʩʩʦʚʦ-ʰʥʝʢʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ 

-ʛʠʜʨʦʮʠʢʣʦʥʘ-ʩʛʫʩʪʠʪʝʣʷ 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʘʷ ʩʫʰʢʘ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʩ ʧʦʤʦʱʴʶ ʙʘʨʘʙʘʥ-

ʥʳʭ/ ʧʘʨʦʚʳʭ ʩʫʰʠʣʦʢ 

ʄʝʭʘʥʠʯʝʩʢʦʝ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʠ ʩʫʰʢʘ, ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʫʪʠʣʠʟʘʮʠʠ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʩʨʝʜʠ ʧʠʚʦʚʘʨʝʥ ʚʩʝʛʦ 

ʤʠʨʘ. ɸʤʝʨʠʢʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ çAlaskan Brewingè ʚ 

ʛʦʨʦʜʝ ɼʞʫʥʦ, ʩʪʦʣʠʮʝ ɸʣʷʩʢʠ ʧʝʨʚʘʷ ʧʦʰʣʘ ʧʦ 

ʧʫʪʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʩʫʰʢʠ ʜʨʦʙʠʥʳ. ɺ 1995 ʛʦʜʫ, 

ʢʦʤʧʘʥʠʷ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʠʣʘ ʩʫʰʠʣʢʫ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʳ, ʘ ʚ 2008 ʦʥʠ ʜʝʤʦʥʪʠʨʦʚʘʣʠ ʟʘʪʦʨʥʳʡ ʯʘʥ 

ʥʘ ʬʠʣʴʪʨ-ʧʨʝʩʩ, ʢʦʪʦʨʳʡ, ʚʳʞʠʤʘʝʪ ʠʟ ʧʦʣʫʯʝʥ-

ʥʦʡ ʤʘʩʩʳ ʚʩʶ ʚʣʘʛʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʦʩʪʘʝʪʩʷ 

ʣʠʰʴ ʩʫʭʘʷ ʜʨʦʙʠʥʘ. ɿʘ ʧʝʨʚʳʡ ʛʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʠʚʦʚʘʨʥʷ ʩʤʦʛʣʘ ʩʵʢʦʥʦʤʠʪʴ 

1,5 ʤʣʥ ʛʘʣʣʦʥʦʚ (5,6 ʤʣʥ ʣʠʪʨʦʚ) ʚʦʜʳ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʭʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ: 

ɹʠʦʪʦʧʣʠʚʦ. ɺ 2013 ʛʦʜʫ ʥʘ ʨʘʥʝʝ ʫʧʦʤʠʥʘʝ-

ʤʦʡ ʧʠʚʦʚʘʨʥʝ çAlaskan Brewingè ʙʳʣʘ ʫʩʪʘʥʦʚ-
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ʣʝʥʘ ʢʘʤʝʨʘ ʩʞʠʛʘʥʠʷ, ʢʦʪʦʨʘʷ ʚ ʛʦʜ ʤʦʞʝʪ ʫʪʠʣʠ-

ʟʠʨʦʚʘʪʴ ʦʪ 2,7 ʜʦ 3,6 ʪʳʩ. ʪʦʥʥ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. 

ʀʤʝʥʥʦ ʧʦ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʨʘʙʦ-

ʪʘʝʪ ʧʘʨʦʚʦʡ ʢʦʪʝʣ, ʢʦʪʦʨʳʡ ʧʠʪʘʝʪ ʩʘʤʫ ʧʠʚʦ-

ʚʘʨʥʶ [5]. 

ʋʜʦʙʨʝʥʠʝ. ɹʦʛʘʪʳʡ ʙʝʣʢʦʚʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʩʦ-

ʩʪʘʚ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʧʦʟʚʦʣʷʝʪ ʝʡ ʰʠʨʦʢʦ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʊʘʢ, ʙʣʘʛʦʜʘʨʷ ʝʝ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʝ yʩʤʝʰʠ-

ʚʘʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʤʝʩʷʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʀʥʛʨʝʜʠʝʥʪ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʊʘʢ ʞʝ ʧʠʚʥʘʷ 

ʜʨʦʙʠʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠ-

ʪʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʨʤʦʚʳʭ ʞʠʚʦʪʥʳʭ, ʥʦ ʠ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʇʠʚʥʘʷ ʜʨʦʙʠʥʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʪʘʢʠʭ ʧʦ-

ʚʩʝʜʥʝʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʢʘʢ: ʭʣʝ-

ʙʦʙʫʣʦʯʥʳʝ, ʤʘʢʘʨʦʥʥʳʝ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, 

ʤʷʩʥʳʝ ʩʠʩʪʝʤʳ, ʤʦʣʦʯʥʳʝ ʩʠʩʪʝʤʳ. ʍʦʨʦʰʠʤ 

ʧʨʠʤʝʨʦʤ ʩʣʫʞʠʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ 

çRegrainedè, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦ-

ʨʦʜʩʢʠʤ ʧʠʚʦʚʘʨʥʷʤ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʩʙʳʚʘʪʴ ʩʳ-

ʨʝɹ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʬʠʪʥʝʩ-ʙʘ-

ʪʦʥʯʠʢʠ. ʇʨʠ ʟʘʢʫʧʢʝ ʩʳʨʴʷ ʫ ʪʨʝʭ ʧʠʚʦʚʘʨʝʥ, ʢʦʤ-

ʧʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪ ʠ ʧʨʦʜʘʝʪ ʚ ʤʝʩʷʮ ʙʦʣʝʝ 10 ʪʳʩʷʯ 

ʬʠʪʥʝʩ - ʙʘʪʦʥʯʠʢʦʚ. ʂʦʤʧʘʥʠʷ ʚʝʜʝʪ ʧʝʨʝʛʦʚʦʨʳ ʩ 

ʜʨʫʛʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʦʜʫʢʮʠʠ [8].  

ʂʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ. ʀʩʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʳʨʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʝʝ ʝʱʝ 

ʠʟʜʨʝʚʣʝ ʧʨʦʠʟʚʦʜʠʣʠ ʜʣʷ ʢʦʨʤʣʝʥʠʷ ʞʚʘʯʥʳʭ ʜʦ-

ʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʤʷʩʦ ʠ ʤʦʣʦʢʦ. 

ʉʝʛʦʜʥʷ, ʄʫʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʚʳʩʫʰʝʥʥʦʡ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʳ ʩʧʨʝʩʩʦʚʳʚʘʝʪʩʷ ʚ ʛʨʘʥʫʣʳ ʜʣʷ ʫʚʝʣʠʯʝ-

ʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʠ ʫʜʦʙʩʪʚʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʋʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʛʨʘʥʫʣʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 10%. 

ɻʨʘʥʫʣʠʨʦʚʘʥʥʫʶ ʧʠʚʥʫʶ ʜʨʦʙʠʥʫ ʘʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʚ ʢʦʨʤʦʚʳʭ 

ʩʤʝʩʷʭ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʪʢ ʚ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʤʝʩʴ ʤʦʞʝʪ ʭʨʘ-

ʥʠʪʴʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʤʝʩʷʮʝʚ, ʪʘʢʞʝ ʧʨʠ 

ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʭʨʘʥʷ-

ʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʪʝʠʥʘ, ʬʦʩʬʦʨʘ, ʢʘʣʴ-

ʮʠʷ, ʤʘʛʥʠʷ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʨʤʘ ʜʣʷ ʢʨʦʣʠʢʦʚ, ʩʦ-

ʙʘʢ, ʧʫʰʥʳʭ ʟʚʝʨʝʡ ʥʝ ʪʦʣʴʢʦ ʢʣʘʩʩʠʬʠʮʠʨʫʷ ʵʪʠ 

ʜʦʙʘʚʢʠ ʠʩʭʦʜʷ ʠʟ ʧʦʨʦʜʳ, ʥʦ ʠ ʠʟ ʚʦʟʨʘʩʪʘ ʞʠʚʦʪ-

ʥʦʛʦ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʩʪʨʘʷ ʥʝʭʚʘʪʢʘ ʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ 

ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʝʢʮʠ-

ʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʞʠʚʦʪʥʳʭ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʪʦʤʫ, ʯʪʦ ʥʘʫʯʥʳʡ ʤʠʨ ʠʱʝʪ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ ʙʫʜʫʱʝʤ ʤʦʛʣʠ ʙ  rʟʘʤʝ-

ʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʳʨʴʷ ʠ ʧʦʚʳʩʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩʨʝʜʠ ʣʠ-

ʥʝʡʢʠ ʢʦʤʙʠʢʦʨʤʦʚ[3]. 

ʉʳʨʘʷ ʧʠʚʥʘʷ ʜʨʦʙʠʥʘ 

çʉʠʣʦʩʦʚʘʥʠʝ ʢʦʨʤʦʚè. ʕʪʦ ʦʜʠʥ ʠʟ ʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ ʢʦʨʤʦʚ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʤʦʣʦʯʥʦʢʠʩʣʦʝ ʙʨʦʞʝʥʠʝ. ʉʫʱʝ-

ʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ: ʭʦʣʦʜʥʳʡ ʩʧʦ-

ʩʦʙ - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ 25 ʜʦ 35 Áʉ ʠ ʛʦʨʷʯʠʡ ʩʧʦ-

ʩʦʙ - ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʨʷʜʢʘ 50 Üʉ (ʆʜʥʘʢʦ ʧʨʠ 

ʪʘʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʝʨʷ ʙʦʣʴʰʦʛʦ ʢʦ-

ʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ). ʇʦ ʩʚʦʝʡ ʩʫʪʠ 

çʇʨʠʥʮʠʧ ʩʠʣʦʩʦʚʘʥʠʷ ʢʦʨʤʦʚè ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʧʨʦʩʪʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʦʮʝʩʩʘ ʭʨʘʥʝʥʠʷ 

ʩʳʨʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. ʊʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ: ʪʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʫʶ ʧʠʚʥʫʶ ʜʨʦʙʠʥʫ 

ʧʦʤʝʱʘʶʪ ʚ ʛʝʨʤʝʪʠʯʥʫʶ ʝʤʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝ-

ʯʠʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʕʪʦ ʩʯʠʪʘʝʪʩʷ ʩʘʤʳʤ ʜʝ-

ʰʝʚʳʤ ʩʧʦʩʦʙʦʤ ʭʨʘʥʝʥʠʷ ʩʳʨʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦ-

ʭʨʘʥʠʪʴ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ 

ʩʨʦʢ (ʜʦ 1 ʛʦʜʘ). ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʩʪʝʨʠʣʴʥʳʝ 

ʝʤʢʦʩʪʠ, ʦʙʳʯʥʦ ɻ ʪʦ ʛʝʨʤʝʪʠʯʥʳʝ ʤʝʰʢʠ ʙʦʣʴʰʦʛʦ 

ʦʙʲʸʤʘ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʧʫʩʢʘʶʪ ʚʦʟʜʫʭ ʠ ʚʣʘʛʫ ʠ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʥʩʝʨʚʘʥʪʦʚ. ɺ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʝʩʪʴ 

ʠ ʤʠʥʫʩʳ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʧʨʦ-

ʪʝʠʥ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʨʦʙʠʥʝ, ʧʨʝʚʨʘʱʘʝʪʩʷ 

ʚ ʩʘʭʘʨ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʪʝʨʷʝʪ ʩʚʦʠ ʧʦʣʝʟʥʳʝ ʩʚʦʡ-

ʩʪʚʘ[4]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʩʠʣʠʪʘ. ʂʩʠʣʠʪ ð ʵʪʦ ʧʦʜʩʣʘ-

ʩʪʠʪʝʣʴ ʠʣʠ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʴ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ. ɺʥʝʰʥʝ ʩʭʦʞ ʩ ʢʨʠʩʪʘʣʣʘʤʠ ʩʘʭʘʨʘ. ɺ 

ʈʦʩʩʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʪ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʶ. ɾʠʟ-

ʥʝʥʥʦ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʷ, ʜʣʷ 

ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʤ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. ʂʩʠʣʠʪ 

ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʠʟʜʝ-

ʣʠʡ, ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺʝʩʦʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚ-

ʣʷʝʪʩʷ ʝʝ ʧʦʣʥʘʷ ʙʝʟʦʪʭʦʜʥʦʩʪʴ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ ʚ 2004 ʛʦʜʫ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʟʘʚʦʜʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʩʠʣʠʪʘ ʠʟ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ 

ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʘʡʦʥʝ çʇʘʨʥʘʩè ʚ ʛʦʨʦʜʝ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʝ. ɺ ʜʘʥʥʦʤ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʘʡʦʥʝ ʥʘʭʦ-

ʜʠʪʩʷ ʧʠʚʦʚʘʨʝʥʥʘʷ ʢʦʤʧʘʥʠʷ çɹʘʣʪʠʢʘè. ʕʪʦ ʧʨʠ-

ʚʝʣʦ ʢ ʚʟʘʠʤʦʚʳʛʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ. ʇʠʚʦʚʘ-

ʨʝʥʥʘʷ ʢʦʤʧʘʥʠʷ ʨʝʰʠʣʘ ʧʨʦʙʣʝʤʫ ʩ ʫʪʠʣʠʟʘʮʠʝʡ 

ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʙʝʟʦʪʭʦʜʥʳʤ ʩʧʦʩʦʙʦʤ. ʊʦʛʜʘ ʢʘʢ 

ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʩʠʣʠʪʘ ʠʤʝʣ ʙ  rʙʦʣʴʰʠʝ 

ʦʙʲʸʤʳ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ. ʇʣʘʥʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʟʘʚʦʜʘ ʦʩʪʘʣʠʩʴ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʠ ʧʦ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʄʠʨʦ-

ʚʳʤʠ ʣʠʜʝʨʘʤʠ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ̫ ʚʣʷʶʪʩʷ ʪʘ-

ʢʠʝ ʩʪʨʘʥʳ ʢʘʢ ɻʝʨʤʘʥʠʷ ʠ ʗʧʦʥʠʷ. ʃʠʜʠʨʫʶʱʫʶ 

ʧʦʟʠʮʠʶ ʚ ʤʠʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʩʠʣʠʪʘ ʟʘʥʠʤʘʝʪ 

ʬʠʥʣʷʥʜʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ "ʂʫʣʪʦʨ" ʩ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʝʤ "ʂʩʠʨʦʬʠʥ", ʢʦʪʦʨʘʷ ʚʣʘʜʝʝʪ ʜʦ 80% ʤʠʨʦ-

ʚʦʛʦ ʨʳʥʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ 

ʜʘʥʥʘʷ ʢʦʤʧʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪ ʚʤʝʩʪʦ ʧʠʚʥʦʡ ʜʨʦ-

ʙʠʥʳ, ʜʨʝʚʝʩʠʥʫ ʙʝʨʝʟʳ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ 

ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʠʟ 40 

ʪ. ʩʳʨʦʡ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 1 ʪ. ʢʩʠ-

ʣʠʪʘ. ɼʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʵʪʦ ʩʘʤʳʡ ʚʳ-

ʛʦʜʥʳʡ ʤʝʪʦʜ ʫʪʠʣʠʟʘʮʠʠ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. ʎʝʥʘ ʟʘ 

ʦʜʥʫ ʪʦʥʥʫ ʢʩʠʣʠʪʘ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʜʦ-

ʩʪʠʛʘʝʪ 8000-10000 $. [6]. 
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ʂ ʩʦʞʘʣʝʥʠʶ, ʚʝʩʢʘʷ ʧʨʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʩʪʘʚʠʪ 

ʧʦʜ ʩʦʤʥʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʳʨʦʡ ʜʨʦʙʠʥʳ ï ʵʪʦ 

ʩʨʦʢʠ ʝʝ ʭʨʘʥʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. 

ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚʝʜʝʪʩʷ ʩʝʨʴʝʟʥʘʷ 

ʨʘʙʦʪʘ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʤʝʪʦʜʦʚ, ʧʦʟʚʦ-

ʣʷʶʱʠʭ ʩʦʭʨʘʥʠʪʴ ʚʩʝ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʧʠʚʥʦʡ 

ʜʨʦʙʠʥʳ. ɺ ʦʩʥʦʚʥʦʤ, ʵʪʠ ʤʝʪʦʜʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʩʳʨʴʷ, ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: ʩʫʰʢʫ ʠ ʢʦʥʩʝʨʚʠʨʦ-

ʚʘʥʠʝ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʥʪʨʦʚ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʢʦʤʧʣʝʢʩʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʚʩʝʭ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪ-

ʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂ ʧʨʠʤʝʨʫ ɸʚʩʪʨʘʣʠʡʩʢʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

çDairy Prideè ʥʘʯʘʣʘʩʴ ʥʘ ʧʠʚʦʚʘʨʝʥʥʦʤ ʟʘʚʦʜʝ 

çLionè ʚ ɸʜʝʣʘʠʜʝ (ʋʵʩʪ-ʕʥʜ) ʠ ɹʨʠʩʙʝʥʝ ʠ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ 

ʰʪʘʪʳ ʅʦʚʳʡ ʖʞʥʳʡ ʋʵʣʴʩ, ɺʠʢʪʦʨʠʷ ʠ ɿʘʧʘʜʥʘʷ 

ɸʚʩʪʨʘʣʠʷ. ʆʩʥʦʚʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʜʘʥʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʧʠʪʘʥʠʷ ʜʣʷ ʢʦʨʤʦʚʳʭ ʞʠʚʦʪʥʳʭ [6].  

ɺʳʚʦʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʜʘ-

ʣʦʩʴ ʚʳʷʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʫʪʠʣʠʟʘʮʠʠ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ.  

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʘʤʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳ-

ʛʦʜʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʪʦʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦ-

ʨʦʛʦ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʚʳʩʪʫʧʘʝʪ ʯʠʩʪʳʡ ʢʩʠ-

ʣʠʪ. ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʚʦʜʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʩʠ-

ʣʠʪʘ ʪʨʝʙʫʶʪʩʷ ʠʥʚʝʩʪʠʮʠʠ, ʯʪʦ ʚʣʝʯʝʪ ʙʦʣʴʰʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ, ʥʦ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚ-

ʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʘʤʳʤ 

ʤʘʣʦ-ʟʘʪʨʘʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʫʪʠʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʧʦʩʦʙ ʩʠʣʦʩʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ 

ʩʧʦʩʦʙ ʦʪʥʶʜʴ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʣʛʦʤʫ ʩʨʦʢʫ ʭʨʘ-

ʥʝʥʠʷ ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʘʤʳʤ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʦ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʤʠʨʘ, ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʩʫʰʢʠ 

ʧʠʚʥʦʡ ʜʨʦʙʠʥʳ. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʩʧʦʩʦʙ ʫʚʝʣʠʯʠ-

ʚʘʝʪ ʩʨʦʢʠ ʝʝ ʭʨʘʥʝʥʠʷ, ʜʨʦʙʠʥʘ ʥʝ ʪʝʨʷʝʪ ʩʚʦʠ ʧʦ-

ʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ, ʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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GRAPHICAL ALGORITHMS FOR APPROXIMATING A LINE SEGMENT ON DISCRETE 
GRAPHICAL MEDIA  

 
ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʨʝʟʢʦʚ ʚ ʨʘʩʪʨʦʚʦʤ ʬʦʨʤʘʪʝ, ʘ 

ʪʘʢʞʝ ʚʦʧʨʦʩ ʧʦʩʪʨʦʝʥʠʷ ʠʜʝʘʣʴʥʳʭ ʦʪʨʝʟʢʦʚ. 
Abstract 
This article discusses algorithms for representing segments in raster format, as well as the question of build-

ing of perfect segments. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʨʘʟʣʦʞʝʥʠʝ ʚ ʨʘʩʪʨ. 
Key words: bitmap, decomposition to raster. 
 
ʕʢʨʘʥ ʨʘʩʪʨʦʚʦʛʦ ʜʠʩʧʣʝʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʢʘʢ ʤʘʪʨʠʮʫ ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʣʠ ʧʠʢ-
ʩʝʣʝʡ. ʇʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʧʠʢʩʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʣʫʯʰʝ ʚʩʝʛʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ ʜʘʥʥʳʡ ʦʪʨʝʟʦʢ, 
ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝʤ ʚ ʨʘʩʪʨ. 
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʨʘʟʣʦʞʝʥʠʷ 

ʧʨʷʤʦʛʦ ʦʪʨʝʟʢʘ ʚ ʨʘʩʪʨʦʚʳʡ ʬʦʨʤʘʪ. 

 
ʈʠʩʫʥʦʢ 1. ʈʘʟʣʦʞʝʥʠʝ ʦʪʨʝʟʢʘ ʚ ʨʘʩʪʨ 

 
ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʦʪʨʝʟʢʘ ʚ ʨʘʩʪʨʦʚʦʤ ʬʦʨʤʘʪʝ: 
1. ʆʪʨʝʟʢʠ ʜʦʣʞʥʳ ʚʳʛʣʷʜʝʪʴ ʧʨʷʤʳʤʠ; 
2. ʗʨʢʦʩʪʴ ʦʪʨʝʟʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦʡ; 
3. ɸʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʙʳʩʪʨʦ. 
ʇʝʨʚʦʝ ʪʨʝʙʦʚʘʥʠʝ ʚ ʩʠʣʫ ʜʠʩʢʨʝʪʥʦʡ ʧʨʠʨʦʜʳ 

ʨʘʩʪʨʦʚʦʛʦ ʜʠʩʧʣʝʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʩʝʛʜʘ ʚʳʧʦʣ-
ʥʝʥʦ. ʄʦʞʥʦ ʣʠʰʴ ʜʦʙʠʪʴʩʷ ʪʦʛʦ, ʯʪʦ ʚʠʟʫʘʣʴʥʦ ʦʪ-
ʨʝʟʦʢ ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʧʨʷʤʳʤ. ʈʝʰʝʥʠʝ ɻ ʪʦʡ 
ʟʘʜʘʯʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʨʝ-
ʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʨʘʥʘ ʜʠʩʧʣʝʷ ʠ ʧʨʠʤʝʥʝ-
ʥʠʷ ʤʝʪʦʜʦʚ ʫʩʪʨʘʥʝʥʠʷ ʩʪʫʧʝʥʯʘʪʦʩʪʠ. 
ɺʪʦʨʦʤʫ ʪʨʝʙʦʚʘʥʠʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʦʣʴʢʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ 

ʧʦʜ ʫʛʣʦʤ ʚ 45ę ʦʪʨʝʟʢʠ. ʆʜʥʘʢʦ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʛʦ-
ʨʠʟʦʥʪʘʣʴʥʳʝ ʦʪʨʝʟʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʨʝʟʢʘʤʠ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʜ ʫʛʣʦʤ 45ę, ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ 
ʷʨʯʝ, ʪʘʢ ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʧʠʢʩʝ-
ʣʷʤʠ ʫ ʥʠʭ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʥʘʢʣʦʥʥʳʭ ʦʪʨʝʟʢʦʚ. 
ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʷʨʢʦʩʪʠ ʚʜʦʣʴ ʦʪʨʝʟʢʘ 
ʪʨʝʙʫʝʪ ʚʳʩʚʝʯʠʚʘʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʧʠʢʩʝʣʷ ʷʨʢʦ-
ʩʪʴʶ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʠʢʩʝʣʷʤʠ, 
ʚʳʯʠʩʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʦʧʝʨʘʮʠʡ ʠʟʚʣʝʯʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ ʠ 
ʫʤʥʦʞʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʟʘʤʝʜʣʷʝʪ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ, ʧʦʵʪʦʤʫ ʚʪʦ-
ʨʦʝ ʪʨʝʙʦʚʘʥʠʝ ʦʩʪʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʚʳʧʦʣʥʝʥ-
ʥʳʤ. 
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ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʨʝʪʴʝʛʦ ʪʨʝʙʦʚʘʥʠʷ ʜʦʩʪʠʛʘ-
ʝʪʩʷ ʧʫʪʝʤ ʩʚʝʜʝʥʠʷ ʢ ʤʠʥʠʤʫʤʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʦʧʝʨʘʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʮʠʡ ʥʘʜ ʮʝʣʦʯʠʩ-
ʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʝʡ ʘʣʛʦʨʠʪ-
ʤʦʚ ʥʘ ʘʧʧʘʨʘʪʥʦʤ ʠʣʠ ʤʠʢʨʦʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ 
[1]. 
ɸʣʛʦʨʠʪʤ ɹʨʝʟʝʥʭʝʤʘ. ɸʣʛʦʨʠʪʤ ɹʨʝʟʝʥʭʵʤʘ 

ʙʳʣ ʧʨʝʜʣʦʞʝʥ ɼʞʝʢʦʤ ʕʣʪʦʥʦʤ ɹʨʝʟʝʥʭʵʤʦʤ ʚ 

1962 ʛʦʜʫ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʠʩʦʚʘʥʠʷ ʬʠʛʫʨ ʪʦʯ-
ʢʘʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ 
ʣʠʥʠʡ ʥʘ ɻ ʢʨʘʥʝ. ɸʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʪʦʯʢʠ 
ʜʚʫʤʝʨʥʦʛʦ ʨʘʩʪʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʢʨʘʰʝʥʳ ʜʣʷ 
ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʦʪʨʝʟʢʦʚ ʥʘ ʜʠʩʧʣʝʝ. 
ɻʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ɹʨʝʟʝʥʭʝʤʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2. ʈʘʟʣʦʞʝʥʠʝ ʧʨʷʤʦʛʦ ʦʪʨʝʟʢʘ ʚ ʨʘʩʪʨ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ɹʨʝʟʝʥʭʝʤʘ 

 
ɼʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʷʤʳʭ ʦʪʨʝʟʢʦʚ ʥʘ ʧʣʦʩʢʦ-

ʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ɹʨʝʟʝʥʭʝʤʘ ʥʝʦʙ-
ʭʦʜʠʤʦ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʙʱʝʤ ʚʠʜʝ: y=kx+b 
ʠʣʠ f(x,y)=Ax+By+C=0. ɽʩʣʠ ʧʨʷʤʘʷ ʧʨʦʭʦʜʠʪ ʯʝ-
ʨʝʟ ʜʚʝ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (x1;y1) ʠ (x2;y2), ʪʦ ʢʦ-
ʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 
ʬʦʨʤʫʣʘʤ: A=y2-y1; B=x1-x2; C=y1Āx2-y2Āx1. 
ɼʣʷ ʣʶʙʦʡ ʨʘʩʪʨʦʚʦʡ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(xi; yi) ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ: 
1. f(x i, yi) = 0, ʝʩʣʠ ʪʦʯʢʘ ʣʝʞʠʪ ʥʘ ʧʨʷʤʦʡ; 
2. f(x i, yi) > 0, ʝʩʣʠ ʪʦʯʢʘ ʣʝʞʠʪ ʥʠʞʝ ʧʨʷʤʦʡ; 
3. f(x i,yi), ʛʜʝ i ï ʥʦʤʝʨ ʦʪʦʙʨʘʞʘʝʤʦʡ ʪʦʯʢʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ 

ʪʦʛʦ, ʢʘʢʘʷ ʠʟ ʪʦʯʝʢ P ʠʣʠ Q (ʨʠʩʫʥʦʢ 2) ʙʫʜʝʪ ʦʪʦʙ-
ʨʘʞʝʥʘ ʥʘ ʩʣʝʜʫʶʱʝʤ h ʘʛʝ, ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʩʝ-
ʨʝʜʠʥʳ ʦʪʨʝʟʢʘ |P-Q| ʩʦ ʟʥʘʯʝʥʠʝʤ ʬʫʥʢʮʠʠ f(x,y). 
ɽʩʣʠ ʟʥʘʯʝʥʠʝ f(x,y) ʣʝʞʠʪ ʥʠʞʝ ʩʨʝʜʥʝʡ ʪʦʯʢʠ ʦʪ-
ʨʝʟʢʘ |P-Q|, ʪʦ ʩʣʝʜʫʶʱʝʡ ʦʪʦʙʨʘʞʘʝʤʦʡ ʪʦʯʢʦʡ 
ʙʫʜʝʪ ʪʦʯʢʘ P, ʠʥʘʯʝ ð ʪʦʯʢʘ Q. 
ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ 

ʩʣʝʜʫʶʱʝʡ ʪʦʯʢʠ. ɼʘʥʥʳʝ ʧʨʠʨʘʱʝʥʠʷ ʤʦʛʫʪ 
ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 0 ʠ 1. ʀʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ 

ʧʨʠʨʘʱʝʥʠʷ ʬʫʥʢʮʠʠ æf=Aæx+Bæy. ʉʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ, ʚ ʩʣʫʯʘʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ ʪʦʯʢʠ ʚʧʨʘʚʦ ï 
æf = A, ʦʪ ʪʦʯʢʠ ʚʧʨʘʚʦ ʠ ʚʥʠʟ ï æf = A+B, ʦʪ ʪʦʯʢʠ 
ʚʥʠʟ ï æf = B. ɺ ʢʦʦʨʜʠʥʘʪʳ ʥʘʯʘʣʘ ʦʪʨʝʟʢʘ ʥʝʦʙ-
ʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʧʝʨʚʫʶ ʪʦʯʢʫ ʠ ʧʨʠʥʷʪʴ f = 0. ɼʘ-
ʣʝʝ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʰʘʛʘ ʦʪ ʪʝʢʫʱʝʡ ʪʦʯʢʠ ï ʧʦ 
ʚʝʨʪʠʢʘʣʠ ʠʣʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʣʠʙʦ ʧʦ ʜʠʘʛʦʥʘʣʠ 
ʥʘ ʦʜʠʥ ʧʠʢʩʝʣʴ. 
ʇʦ ʚʝʨʪʠʢʘʣʠ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠ-
ʮʠʝʥʪʘ ʫʛʣʘ ʥʘʢʣʦʥʘ. ɽʩʣʠ ʫʛʦʣ  ʥʘʢʣʦʥʘ ʤʝʥʴʰʝ 
45Á ʠ |A| < |B|, ʩ ʢʘʞʜʳʤ ʰʘʛʦʤ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠ-
ʞʝʥʠʝ ʧʦ ʜʠʘʛʦʥʘʣʠ ʠʣʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. ɽʩʣʠ ʞʝ 
ʫʛʦʣ ʥʘʢʣʦʥʘ ʙʦʣʴʰʝ 45Á, ʪʦ ʩ ʢʘʞʜʳʤ ʰʘʛʦʤ ʧʨʦ-
ʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ ʧʦ ʜʠʘʛʦʥʘʣʠ ʠʣʠ ʧʦ ʚʝʨʪʠʢʘʣʠ 
[2].  
ɸʣʛʦʨʠʪʤ ɺʫ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʙʳʣ ʧʨʝʜʣʦ-

ʞʝʥ ɺʫ ʉʷʦʣʠʥʝʤ ʚ ʩʪʘʪʴʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʞʫʨʥʘ-
ʣʦʤ Computer Graphics ʚ ʠʶʣʝ 1991 ʛʦʜʘ. ɸʣʛʦʨʠʪʤ 
ʩʦʯʝʪʘʝʪ ʫʩʪʨʘʥʝʥʠʝ ʩʪʫʧʝʥʯʘʪʦʩʪʠ (ʩʛʣʘʞʠʚʘʥʠʝ) 
ʠ ʩʢʦʨʦʩʪʴ, ʙʣʠʟʢʫʶ ʢ ʩʢʦʨʦʩʪʠ ʘʣʛʦʨʠʪʤʘ ɹʨʝʟʝʥ-
ʭʝʤʘ ʙʝʟ ʩʛʣʘʞʠʚʘʥʠʷ. 

 
ʈʠʩʫʥʦʢ 3. ʈʘʟʣʦʞʝʥʠʝ ʧʨʷʤʦʛʦ ʦʪʨʝʟʢʘ ʚ ʨʘʩʪʨ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ɺʫ 

 
ɸʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʩʛʣʘʞʠʚʘʥʠʷ ʧʨʠ 

ʨʘʩʪʝʨʠʟʘʮʠʠ ʦʪʨʝʟʢʘ. ʇʨʠ ʵʪʦʤ ʩʪʫʧʝʥʯʘʪʳʝ ʚʳ-
ʩʪʫʧʳ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʟʘʤʝʪʥʳ. ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ 
ʜʣʷ ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ ʦʪʨʝʟʢʝ, ʚʳʯʠʩʣʷʶʪʩʷ ʜʚʝ 
ʙʣʠʞʘʡʰʠʝ ʪʦʯʢʠ ʨʘʩʪʨʘ. ɼʘʣʝʝ ʤʝʞʜʫ ʵʪʠʤʠ 
ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʟʨʘʯʥʦʩʪʴ 

(ʘʣʴʬʘ-ʢʘʥʘʣ) ʮʚʝʪʘ ʧʠʢʩʝʣʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʙʣʠ-
ʟʦʩʪʠ ʧʠʢʩʝʣʷ ʢ ʦʪʨʝʟʢʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʫʤ-
ʤʘʨʥʘʷ ̫ ʨʢʦʩʪʴ ʙʳʣʘ ʨʘʚʥʘ ʝʜʠʥʠʮʝ. ʇʨʠ ʪʘʢʦʤ ʨʘʩ-
ʧʨʝʜʝʣʝʥʠʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʚʦʩʧʨʠʥʠʤʘʝʪ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ ʧʠʢʩʝʣʝʡ ʩ 
ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʨʦʟʨʘʯʥʦʩʪʠ 
ʢʘʢ ʥʝʧʨʝʨʳʚʥʫʶ ʣʠʥʠʶ.  
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ʈʠʩʫʥʦʢ 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʜʝʘʣʴʥʦʡ ʣʠʥʠʠ 

 

ʊʘʢʦʡ ʤʝʪʦʜ ʨʝʘʣʠʟʫʝʪ ʙʳʩʪʨʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʩʛʣʘʞʝʥʥʳʭ ʦʪʨʝʟʢʦʚ [3]. 

ɺʩʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʤʝʪʦʜʳ ʨʘʩʪʝʨʠʟʘʮʠʠ 

ʦʪʨʝʟʢʦʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʛʨʘʬʠʢʝ. ɸʣʛʦʨʠʪʤʳ ʨʝʘʣʠʟʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪ-

ʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʨʝʟʢʦʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʩʭʦʞʠʭ 

ʩ ʠʩʭʦʜʥʳʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʩʪʨʦʝʥʠʝ 

ʠʜʝʘʣʴʥʦ ʛʣʘʜʢʠʭ ʦʪʨʝʟʢʦʚ ʥʝʚʦʟʤʦʞʥʦ, ʥʦ ʜʘʥʥʫʶ 

ʧʨʦʙʣʝʤʫ ʨʝʰʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ 

ʫʩʪʨʘʥʝʥʠʷ ʩʪʫʧʝʥʯʘʪʦʩʪʠ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʪ ʘʣʛʦ-

ʨʠʪʤ ɺʫ, ʠ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʨʘʥʘ ʜʠʩ-

ʧʣʝʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1. ʉʪʘʪʴʷ çʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʘʣ-

ʛʦʨʠʪʤʘʤ ʚʳʯʝʨʯʠʚʘʥʠʷ ʦʪʨʝʟʢʦʚ. ʇʦʰʘʛʦʚʳʡ ʘʣ-

ʛʦʨʠʪʤ ʨʘʟʣʦʞʝʥʠʷ ʦʪʨʝʟʢʘ ʚ ʨʘʩʪʨ. ʈʘʟʣʦʞʝʥʠʝ ʚ 

ʨʘʩʪʨ ʧʦ ʤʝʪʦʜʫ ʮʠʬʨʦʚʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://github.com/Panda-Lewandowski/Computer-

graphics/wiki/4.-ʊʨʝʙʦʚʘʥʠʷ,-ʧʨʝʜʲʷʚʣʷʝʤʳʝ-ʢ-ʘʣ-

ʛʦʨʠʪʤʘʤ-ʚʳʯʝʨʯʠʚʘʥʠʷ-ʦʪʨʝʟʢʦʚ.--ʇʦʰʘʛʦʚʳʡ--

ʘʣʛʦʨʠʪʤ-ʨʘʟʣʦʞʝʥʠʷ--ʦʪʨʝʟʢʘ-ʚ-ʨʘʩʪʨ.--ʈʘʟʣʦʞʝ-

ʥʠʝ-ʚ--ʨʘʩʪʨ-ʧʦ-ʤʝʪʦʜʫ-ʮʠʬʨʦʚʦʛʦ-ʜʠʬʬʝʨʝʥʮʠ-

ʘʣʴʥʦʛʦ-ʘʥʘʣʠʟʘʪʦʨʘ. (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.04.2020) 

2. ɸʣʛʦʨʠʪʤ ɹʨʝʟʝʥʭʝʤʘ ʜʣʷ ʨʠʩʦʚʘʥʠʷ 

ʥʘʢʣʦʥʥʳʭ ʦʪʨʝʟʢʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://prog-cpp.ru/brezenham/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

05.04.2020) 

3. ɸʣʛʦʨʠʪʤ ɺʫ ʉʷʦʣʠʥʷ ʨʘʩʪʝʨʠʟʘʮʠʠ ʣʠʥʠʠ 

ʩ ʘʥʪʠʘʣʠʘʩʠʥʛʦʤ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

http://grafika.me/node/38 (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

08.04.2020) 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ɻ ʬʬʝʢʪ ʪʘʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʪʢʨʳʚʘʶʱʠʝʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

Abstract 

This article discusses the practical application of virtual reality technologies in modern life. We analyze the 

effect of this application and the new opportunities that open up with the use of artificial intelligence and visuali-

zation. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

Key words: artificial  intelligence, virtual reality, visualization, information technology. 

 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ ʜʝʣʘʝʪ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʩʣʦʚʘ çʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪè ʠ çʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴè ʟʚʫʯʘʣʠ 

ʣʠʰʴ ʚ ʥʦʚʦʩʪʥʳʭ ʣʝʥʪʘʭ, ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʠʭ ʙʳʪʦ-

ʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ. ʅʦ ʧʨʦʰʣʦ ʩʦ-

ʚʩʝʤ ʥʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʫ ʤʥʦʛʠʭ ʚ ʜʦʤʝ ʧʦʷʚʠʣʠʩʴ 

ʨʦʙʦʪʳ-ʧʦʤʦʱʥʠʢʠ, ʭʦʣʦʜʠʣʴʥʠʢʠ ʥʘʫʯʠʣʠʩʴ ʩʦ-

ʦʙʱʘʪʴ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʩ 

ʛʦʣʦʩʦʚʳʤ ʧʦʤʦʱʥʠʢʦʤ ʠʟ ʩʤʘʨʪʬʦʥʘ ʤ  rʫʞʝ ʤʦ-

ʞʝʤ ʚʝʩʪʠ ʙʝʩʝʜʫ. ʉ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ çʚʠʨʪʫ-

ʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴè, ʤ  rʥʘʯʘʣʠ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʜʨʫ-

ʛʠʝ ʠʟʤʝʨʝʥʠʷ ʠ ʵʧʦʭʠ. ʀ ʧʦʩʪʝʧʝʥʥʦ ʠʟ ʬʘʥʪʘʩʪʠ-

ʯʝʩʢʠʭ ʬʠʣʴʤʦʚ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʤʝʩʪʠʣʘʩʴ ʚ 

ʤʫʟʝʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʟʘʣʳ. ɸʢʪʠʚʥʦʝ ʧʨʠʤʝ-

ʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʚ ʠʥʜʫʩʪʨʠʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʠʛʨ. ʅʦ VR-ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʳ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʨʘʟʚʣʝʯʝʥʠʡ. ʕʪʦ ʦʪʣʠʯʥʳʡ ʠʥʩʪʨʫ-

ʤʝʥʪ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ. ʀ, ʢʦʥʝʯʥʦ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʘʨ-

ʭʠʪʝʢʪʫʨʥʳʤ ʙʶʨʦ, ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʜʠ-

ʟʘʡʥʝʨʩʢʠʤ ʙʶʨʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʦʪʜʝʣʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʋʩʧʝʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʡ ʥʘʧʨʷ-

ʤʫ ʁʟʘʚʠʩʠʪ ʦʪ ʠʥʚʝʩʪʠʮʠʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʤʦʛʫʪ 

ʧʨʠʚʣʝʯʴ. ɸ ʜʣʷ ʵʪʦʛʦ ʠʤ ʥʫʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʩʚʦʠ ʧʨʦʝʢʪʳ. ʏʝʨʪʝʞʠ, ʤʘʢʝʪʳ ʠ ʜʘʞʝ 3D-ʚʠʟʫʘʣʠ-

ʟʘʮʠʷ ʫʭʦʜʷʪ ʚ ʧʨʦʰʣʦʝ. ɸ ʥʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʜʘʶʪ ʚʩʝ ʙʦʣʝʝ ʫʜʦʙʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ɹʠʟʥʝʩ, ʤʘʨʢʝʪʠʥʛ, IT-ʠʥʜʫʩʪʨʠʷ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʯʝʥʴ ʪʝʩʥʦ. ʀ ʩʝʛʦʜʥʷ ʤ  r

ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʵʪʠ ʚʟʘʠʤʦʩʚʷʟʠ.  

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʯʝʣʦʚʝʢ ʚʳʙʠʨʘʝʪ ʜʣʷ 

ʩʝʙʷ ʩʪʘʥʜʘʨʪʥʫʶ ʞʠʟʥʝʥʥʫʶ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ: 

ʦʙʫʯʝʥʠʝ, ʨʘʙʦʪʘ, ʩʝʤʴʷ. ʀ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʩʝʤʴʠ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʬʦʨʪʥʦʛʦ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʞʠʣʴʷ. ʃʶʙʦʝ ʧʦʤʝʱʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʝʛʦ ʨʘʟʤʝʨʘ ʠ ʩʪʦʠʤʦʩʪʠ, ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʫʩʪʨʦʡ-

ʩʪʚʝ. ʄʘʣʝʥʴʢʠʝ ʧʣʦʱʘʜʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʣʘʥʠʨʦʚʘ-

ʥʠʠ ʠʥʪʝʨʴʝʨʘ, ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʙʦʣʴʰʠʝ. ʊʘʢ ʢʘʢ ʚ 

ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʜʘʯʘ ʦʙʫ-

ʩʪʨʦʡʩʪʚʘ ʫʩʣʦʞʥʷʝʪʩʷ. ʅʝʦʙʳʯʘʡʥʦ ʚʘʞʥʦ ʫʯʝʩʪʴ 

ʤʥʦʞʝʩʪʚʦ ʜʝʪʘʣʝʡ. ʀ ʥʘ ʧʦʤʦʱʴ ʧʨʠʰʣʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʅʘʯʘʣʘʩʴ ʘʢʪʠʚʥʘʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʥʪʝʨʴʝʨʦʚ ʙʳʣʠ ʚ 

ʘʨʩʝʥʘʣʝ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʣʠ ʜʦ-

ʩʪʫʧʥʳ ʚʩʝʤ ʞʝʣʘʶʱʠʤ. ʀ ʪʦʛʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤ ʘʨʭʠʪʝʢʪʦʨʘʤ, ʠ ʜʠʟʘʡʥʝʨʘʤ ʧʨʠʰʣʦʩʴ ʟʘʜʫ-

ʤʘʪʴʩʷ ʦ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʜʝ-

ʤʦʥʩʪʨʠʨʦʚʘʪʴ ʟʘʢʘʟʯʠʢʫ ʩʚʦʠ ʨʘʙʦʪʳ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʧʨʦʜʘʪʴ ʩʚʦʡ ʜʠʟʘʡʥ ʧʨʦʝʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
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ʧʨʦʩʪʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʪʘʣʦ ʥʝ ʜʦ-

ʩʪʘʪʦʯʥʦ. ʇʦʪʨʝʙʦʚʘʣʦʩʴ ʙʦʣʝʝ ʷʨʢʘʷ ʠ ʠʥʪʝʨʝʩʥʘʷ 

ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʦʝʢʪʦʚ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʥʝʦʙʳʯʘʡʥʦ 

ʚʘʞʥʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʟʘʢʘʟʯʠʢʘ ʚ 

ʧʨʦʝʢʪʝ.  

ɺʠʟʫʘʣʠʟʘʮʠʷ ʚ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʪʝʨʴ-

ʝʨʘ ï ʵʪʦ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʠʟʦʙʨʘ-

ʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʜʠʟʘʡʥʝʨʩʢʦʝ ʨʝ-

ʰʝʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʜʘʞʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʟʜʘʥʠʡ. ʄʝʪʦʜ ʚʠʟʫʘʣʠ-

ʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʜʠʟʘʡʥʝʨʫ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʩʚʦʶ ʨʘʙʦʪʫ ʤʘʢʩʠʤʘʣʴʥʦ ʷʨʢʦ ʠ ʠʥʪʝʨʝʩʥʦ, ʘ ʟʘ-

ʢʘʟʯʠʢʫ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʙʫʜʫʱʠʡ ʠʥʪʝʨʴʝʨ, ʦʮʝʥʠʪʴ 

ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʳʷʚʠʪʴ ʥʝʜʦʩʪʘʪʢʠ. ʕʪʦ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʢʦʪʦ-

ʨʳʡ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪ ʧʦʪʨʝʙʥʦʩʪʠ 

ʟʘʢʘʟʯʠʢʘ (ʩʤ. ʨʠʩ. 1). [1] 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

 

ʈʳʥʦʢ ʜʠʟʘʡʥʝʨʩʢʠʭ ʫʩʣʫʛ ʦʯʝʥʴ ʥʘʩʳʱʝʥ, ʘ 

ʟʘʢʘʟʯʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ. 

ɺ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʳʠʛʨʳʚʘʝʪ ʪʦʪ, ʢʪʦ ʥʘʠʙʦʣʝʝ 

ʷʨʢʦ ʠ ʨʝʘʣʠʩʪʠʯʥʦ ʧʨʝʟʝʥʪʫʝʪ ʩʚʦʡ ʧʨʦʝʢʪ. ʊʝʭʥʠ-

ʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʙʝʟʫʩʣʦʚʥʦ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ. 

ʅʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʨʦʛʨʘʤʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʟʚʦʣʷʶʪ ʦʙʳʯʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ 3D ʤʦ-

ʜʝʣʠ ʜʠʟʘʡʥʘ ʩʚʦʠʭ ʧʦʤʝʱʝʥʠʡ, ʧʦʵʪʦʤʫ ʫʜʠʚʠʪʴ 

ʟʘʢʘʟʯʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʩʣʦʞʥʝʝ. ɺ ʧʦʛʦʥʝ ʟʘ ʢʣʠ-

ʝʥʪʘʤʠ ʜʠʟʘʡʥʝʨʳ, ʦʩʚʘʠʚʘʶʪ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩʪʘ-

ʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʷʨʢʦʡ ʠ ʨʝʘʣʠʩʪʠʯʥʦʡ. ʅʦ ʥʝ 

ʪʦʣʴʢʦ ʜʠʟʘʡʥʝʨʳ ʠ ʘʨʭʠʪʝʢʪʦʨʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʨʝʢʣʘʤʝ ʩʚʦʠʭ ʫʩʣʫʛ. ʂʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʪʜʝ-

ʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʞʝ ʜʘʚʥʦ ʧʝʨʝʩʪʘʣʠ ʜʦʚʦʣʴ-

ʩʪʚʦʚʘʪʴʩʷ ʧʨʦʩʪʳʤʠ ʨʝʢʣʘʤʥʳʤʠ ʨʦʣʠʢʘʤʠ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2016 ʛʦʜʫ ʢʦʤʧʘʥʠʷ çʂʘʡ-

ʨʦʩè, ʟʘʥʠʤʘʶʱʘʷʩʷ ʧʨʦʜʘʞʝʡ ʢʝʨʘʤʠʯʝʩʢʦʡ 

ʧʣʠʪʢʠ ʠ ʩʘʥʪʝʭʥʠʢʠ, ʧʦʩʪʘʚʠʣʘ ʟʘʜʘʯʫ: ʩʦʟʜʘʪʴ ɻ ʬ-

ʬʝʢʪʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʩʚʦʝʛʦ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʘ ʠʥʪʝ-

ʨʴʝʨʦʚ. ʅʘʥʷʪʳʤ digital-ʘʛʝʥʩʪʚʦʤ çSpider groupè 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ ï ʚʠʨʪʫ-

ʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ. ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦ-

ʝʢʪʘ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ. ʂʦʤʧʘʥʠʷ ʟʘ-

ʢʫʧʠʣʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ, ʠʩʧʦʣʴʟʫʷ ʧʦʩʣʝʜʥʝʝ ʩʣʦʚʦ 

ʪʝʭʥʠʢʠ, ʩʪʘʣʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚ ʩʘʣʦʥʘʭ ʩʚʦʠʤ 

ʧʦʢʫʧʘʪʝʣʷʤ ʜʠʟʘʡʥ-ʧʨʦʝʢʪ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʂʣʠʝʥʪ, ʩ ʧʦʤʦ-

ʱʴ ʁ VR-ʰʣʝʤʘ ʦʢʘʟʳʚʘʣʩʷ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʠ ʤʦʛ ʠʟʫʯʠʪʴ ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ ʜʦ ʤʝʣʴ-

ʯʘʡʰʠʭ ʜʝʪʘʣʝʡ. [2] 

ʏʪʦ ʞʝ ʪʘʢʦʝ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ? ʕʪʦ 

ʤʠʨ, ʩʦʟʜʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʢʦʪʦʨʳʡ ʚʦʩʩʦʟʜʘʝʪ ʚʩʝ ʦʱʫʱʝʥʠʷ ʦʪ ʧʨʝʙʳʚʘ-

ʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʦʟʜʘʥʥʦʤ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴ-

ʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʩʪʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤʤ. ɺ ʫʩʣʦ-

ʚʠʷʭ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ ʚʦʩʩʦʟʜʘʶʪʩʷ ʚ ʤʝʣʦʯʘʭ. ʅʝ ʩʪʦʠʪ ʧʫʪʘʪʴ 

ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴ-

ʥʦʩʪʴ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ð ʵʪʦ ʣʠʰʴ ʚʦʩʩʦ-

ʟʜʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴ-

ʥʦʩʪʴ ʩʦʟʜʘʝʪ ʦʙʲʝʢʪ ʧʦʣʥʦʩʪʴʶ. ʅʦ ʪʘʢ ʣʠ ʧʨʦʩʪʦ 

ʩʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ? ʂʦʥʝʯʥʦ, ʜʣʷ 

ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʭʦʨʦʰʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʙʘʟʘ. ʏʝʤ 

ʩʣʦʞʥʝʝ ʧʨʦʛʨʘʤʤʘ, ʪʝʤ ʙʦʣʴʰʝ ʝ yʚʦʟʤʦʞʥʦʩʪʠ. 

ʅʦ ʠ ʪʝʤ ʚʳʰʝ ʮʝʥʘ. ɸ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʩʦʟʜʘʚʘʪʴ 

ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ ʪʨʝʙʫʝʪʩʷ ʩʣʦʞʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ 

ʙʝʟ ʦʰʠʙʦʢ ʠ ʜʝʣʘʪʴ ʠʭ ʷʨʢʠʤʠ ʠ ʨʝʘʣʠʩʪʠʯʥʳʤʠ. 

[3] 

ʂʘʢ ʞʝ ʩʦʟʜʘʶʪʩʷ ʦʙʲʝʢʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ? ɼʠʟʘʡʥʝʨ ʠʥʪʝʨʴʝʨʘ ʩʦʟʜʘʝʪ ʧʨʦʝʢʪ ʠ ʧʝʨʝ-

ʜʘʝʪ ʝʛʦ ʥʘ ʨʝʘʣʠʟʘʮʠʶ IT-ʩʧʝʮʠʘʣʠʩʪʫ. ʇʨʦʝʢʪ 

ʚʦʩʩʦʟʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʜʥʘ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʧʨʦʛʨʘʤʤʘ ç3ds Maxè ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʘʢʠʤʠ ʜʦʧʦʣ-

ʥʝʥʠʷʤʠ, ʢʘʢ çV-Rayè ʠʣʠ çCorona Rendererè. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝ-

ʙʫʶʪ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʝʥʠʡ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʶʪ ʚ 
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ʩʝʙʷ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝ-

ʘʣʴʥʦʩʪʴ ï çPlanoplanè, çHomeByMeè. ʇʨʝʜʣʘʛʘ-

ʶʪʩʷ ʠ ʙʝʩʧʣʘʪʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʦ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥ-

ʥʦʡ VR-ʧʘʥʦʨʘʤʳ ʠʣʠ ʬʦʪʦʨʝʘʣʠʩʪʠʯʥʦʛʦ ʨʝʥʜʝʨʘ 

ɺʘʤ ʚʩʝ ʨʘʚʥʦ ʧʨʠʜʸʪʩʷ ʟʘʧʣʘʪʠʪʴ. ɺ ʧʨʦʛʨʘʤʤʘʭ 

ʨʝʘʣʠʟʦʚʘʥ ʢʦʥʩʪʨʫʢʪʦʨ ʜʣʷ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ, 

ʙʠʙʣʠʦʪʝʢʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʤʝʙʝʣʠ ʠ ʧʨʝʜʤʝʪʦʚ ʦʙʩʪʘʥʦʚʢʠ, ʤʥʦʞʝ-

ʩʪʚʦ ʚʘʨʠʘʮʠʡ ʪʝʢʩʪʫʨ ʠ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ (ʫʧʨʘʚʣʝ-

ʥʠʝ ʩʚʝʪʦʤ, ʟʘʛʨʫʟʢʘ ʩʚʦʠʭ ʤʦʜʝʣʝʡ ʠ ʜʨ.). ʉʦʟʜʘʥ-

ʥʳʡ ʧʨʦʝʢʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʢʣʠʝʥʪʫ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʩʧʦ-

ʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: VR-ʰʣʝʤ ʠʣʠ ʦʯʢʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (ʩʤ. ʨʠʩ. 2). [4] 

  
ʈʠʩʫʥʦʢ 2. ʏʝʣʦʚʝʢ, ʠʟʫʯʘʶʱʠʡ ʜʠʟʘʡʥ ʠʥʪʝʨʴʝʨʘ ʚ VR-ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ʂʦʥʝʯʥʦ, ʫʜʦʙʥʳʝ ʠ ʧʨʦʩʪʳʝ ʧʨʦʛʨʘʤʤʳ ʩ 

ʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʘ ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʦʠʪ ʜʦʨʦʛʦ, ʠ ʧʦʢʘ ʥʝ ʜʦʩʪʫʧʥʦ ʤʘ-

ʣʝʥʴʢʦʤʫ ʜʠʟʘʡʥʝʨʩʢʦʤʫ ʙʶʨʦ. ʅʦ ʝʱʝ ʩʦʚʩʝʤ ʥʝ-

ʜʘʚʥʦ ʤ  rʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʠ, ʯʪʦ ʦʙʲʝʢʪʳ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʝʢʣʘʤʝ ʜʠ-

ʟʘʡʥʘ ʠʥʪʝʨʴʝʨʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢ 

ʨʘʟʚʠʚʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʦʙʨʘʪʠʤʩʷ ʢ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʧʨʘʚʢʝ.  

ʇʦʥʷʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʙʳʣʦ ʚʧʝʨ-

ʚʳʝ ʚʚʝʜʝʥʦ ʄʘʡʨʦʥʦʤ ʂʨʶʛʝʨʦʤ (ʘʥʛʣ. Myron 

Krueger) ʚ ʢʦʥʮʝ 1960-ʭ. ʇʝʨʚʘʷ ʩʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʷʚʠʣʘʩʴ ʚ 1962 ʛʦʜʫ, ʢʦʛʜʘ ʄʦʨ-

ʪʦʥ ʍʝʡʣʠʛ (ʘʥʛʣ. Morton Heilig) ʧʨʝʜʩʪʘʚʠʣ ʧʝʨ-

ʚʳʡ ʧʨʦʪʦʪʠʧ ʤʫʣʴʪʠʩʝʥʩʦʨʥʦʛʦ ʩʠʤʫʣʷʪʦʨʘ, ʢʦʪʦ-

ʨʳʡ ʦʥ ʥʘʟʳʚʘʣ çʉʝʥʩʦʨʘʤʘè (Sensorama). 

ʉʝʥʩʦʨʘʤʘ ʧʦʛʨʫʞʘʣʘ ʟʨʠʪʝʣʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝ-

ʘʣʴʥʦʩʪʴ ʧʨʠ ʧʦʤʦʱʠ ʢʦʨʦʪʢʠʭ ʬʠʣʴʤʦʚ, ʢʦʪʦʨʳʝ 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʟʘʧʘʭʘʤʠ, ʚʝʪʨʦʤ (ʧʨʠ ʧʦʤʦʱʠ 

ʬʝʥʘ) ʠ ʰʫʤʦʤ ʤʝʛʘʧʦʣʠʩʘ ʩ ʘʫʜʠʦʟʘʧʠʩʠ. ɺ 1964 

ʛʦʜʫ ʉʪʘʥʠʩʣʘʚ ʃʝʤ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʉʫʤʤʘ ʊʝʭʥʦ-

ʣʦʛʠʠè ʧʦʜ ʪʝʨʤʠʥʦʤ çʬʘʥʪʦʤʦʣʦʛʠʷè ʦʧʠʩʳʚʘʝʪ 

ʠʜʝʶ ʩʦʟʜʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʦʪʣʠ-

ʯʘʣʘʩʴ ʙ  rʦʪ ʥʦʨʤʘʣʴʥʦʡ, ʥʦ ʧʦʜʯʠʥʷʣʘʩʴ ʜʨʫʛʠʤ 

ʟʘʢʦʥʘʤ.  

ɺ 1967 ʛʦʜʫ ɸʡʚʝʥ ʉʘʟʝʨʣʝʥʜ (ʘʥʛʣ. Ivan 

Sutherland) ʦʧʠʩʘʣ ʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʧʝʨʚʳʡ ʰʣʝʤ, 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʦʚʘʣʦʩʴ ʧʨʠ ʧʦ-

ʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ. ʐʣʝʤ ʉʘʟʝʨʣʝʥʜʘ ʧʦʟʚʦʣʷʣ ʠʟ-

ʤʝʥʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʚʠʞʝʥʠʷʤ ʛʦ-

ʣʦʚʳ (ʟʨʠʪʝʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ). [5] 

ɺ 1970-ʭ ʛʦʜʘʭ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʧʦʣʥʦ-

ʩʪʴʶ ʟʘʤʝʥʠʣʘ ʚʠʜʝʦʩʲʸʤʢʫ, ʜʦ ʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʚ-

ʰʫʶʩʷ ʚ ʩʠʤʫʣʷʪʦʨʘʭ. ɻʨʘʬʠʢʘ ʙʳʣʘ ʢʨʘʡʥʝ ʧʨʠ-

ʤʠʪʠʚʥʦʡ, ʦʜʥʘʢʦ ʚʘʞʥʳʤ ʙʳʣʦ ʪʦ, ʯʪʦ ʪʨʝʥʘʞʸʨʳ 

(ʵʪʦ ʙʳʣʠ ʩʠʤʫʣʷʪʦʨʳ ʧʦʣʸʪʦʚ) ʨʘʙʦʪʘʣʠ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʝʨʚʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʚʠʨʪʫʘʣʴ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ çʂʠʥʦʢʘʨʪʘ ɸʩʧʝʥʘè 

(Aspen Movie Map), ʩʦʟʜʘʥʥʘʷ ʚ ʄʘʩʩʘʯʫʩʝʪʩʢʦʤ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʀʥʩʪʠʪʫʪʝ ʚ 1977 ʛʦʜʫ. ʕʪʘ ʢʦʤ-

ʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʠʤʫʣʠʨʦʚʘʣʘ ʧʨʦʛʫʣʢʫ ʧʦ 

ʛʦʨʦʜʫ ɸʩʧʝʥ, ʰʪʘʪ ʂʦʣʦʨʘʜʦ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʨʘʪʴ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʤʝʩʪʥʦʩʪʠ. ʃʝʪʥʠʡ ʠ ʟʠʤʥʠʡ ʚʘʨʠʘʥʪʳ ʙʳʣʠ ʦʩʥʦ-

ʚʘʥʳ ʥʘ ʨʝʘʣʴʥʳʭ ʬʦʪʦʛʨʘʬʠʷʭ. 

ɺ ʩʝʨʝʜʠʥʝ 1980-ʭ ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦ-

ʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʩ ʪʨʸʭʤʝʨ-

ʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʘ ɻ ʢʨʘʥʝ ʙʣʘʛʦʜʘʨʷ ʠʭ ʦʪʢʣʠʢʫ ʥʘ 

ʜʚʠʞʝʥʠʷ ʨʫʢʠ. ɺ 1989 ʛʦʜʫ ɼʞʘʨʦʥ ʃʘʥʴʝʨ ʚʚʸʣ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ ʥʳʥʝ ʪʝʨʤʠʥ çʚʠʨʪʫʘʣʴʥʘʷ ʨʝ-

ʘʣʴʥʦʩʪʴè. [6] 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʥʘʣʠʪʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʟʘ ʪʝʭ-

ʥʦʣʦʛʠʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʙʫʜʫʱʝʝ. ɾʫʨ-

ʥʘʣ ʌʦʨʙʩ ʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʣʦʞʝʥʠʷʤ ʚ ʘʢ-

ʮʠʠ IT-ʢʦʤʧʘʥʠʡ, ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʝ VR. 

ʇʦʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʢʦʨʧʦʨʘʮʠʠ ʚʳʜʝʣʷʝʪ 

ʌʦʨʙʩ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʪʨʦʡʢʘ ʣʠʜʝʨʦʚ IT-

ʠʥʜʫʩʪʨʠʠ: Microsoft (MSFT), Facebook (FB), 

Alphabet Inc. (GOOGL ʠ GOOG). ʕʪʠ ʢʦʨʧʦʨʘʮʠʠ 

ʫʞʝ ʙʦʣʝʝ ʧʷʪʠ ʣʝʪ ʚʝʜʫʪ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ VR, 

ʠʤʝʶʪ ʧʝʨʚʳʝ ʧʦʟʠʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʙʣʠʟʢʠ ʢ 

ʚʳʧʫʩʢʫ ʤʘʩʩʦʚʳʭ ʜʦʩʪʫʧʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʫʩʪʦʡ-

ʯʠʚʳ ʠ ʫʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʚʥʝʜʨʷʪʴ ʠʥʥʦʚʘʮʠʠ, ʥʦ ʠ 
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ʫʧʨʘʚʣʷʪʴ ʨʠʩʢʘʤʠ. ɺʪʦʨʦʡ ʵʰʝʣʦʥ ʙʫʤʘʛ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠʥʚʝʩʪʦʨʫ, ð Sony 

Corp. (SNE) ʠ Samsung Electronics (SMSN). ʆʙʝ 

ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʬʝʨʝ VR. ʀʟ ʥʝʙʦʣʴ-

ʰʠʭ, ʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʛʨʦʢʦʚ ɻ ʢʩʧʝʨʪʳ ʨʝʢʦʤʝʥ-

ʜʫʶʪ ʧʨʠʩʤʦʪʨʝʪʴʩʷ ʢ ʠʪʘʣʴʷʥʩʢʦʡ Luxottica Group 

SpA (LUX)  ʠ ʪʨʝʤ ʘʤʝʨʠʢʘʥʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ð 

Kopin Corporation (KOPN), Activision Blizzard Inc 

(ATVI),  Electronic Arts Inc (EA). ʇʝʨʚʳʝ ʜʚʝ 

ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ VR-ʛʘʜʞʝʪʳ, ʪʨʝʪʴʷ ʢʦʤ-

ʧʘʥʠʷ ʟʘʤʝʪʥʘ ʥʘ ʨʳʥʢʝ VR-ʠʛʨ. [7] 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦ-

ʛʥʦʟ, ʦʥ ʜʘʝʪ ʥʘʤ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʨʫʧʥʳʝ 

ʢʦʨʧʦʨʘʮʠʠ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʜʦ-

ʩʪʫʧʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʦʚʩʝʤ ʩʢʦʨʦ 

VR-ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʥʝ ʪʦʣʴʢʦ ʢʨʫʧʥʝʡ-

ʰʠʤ ʢʦʨʧʦʨʘʮʠʷʤ ʠʣʠ ʵʣʠʪʥʳʤ ʜʠʟʘʡʥʝʨʩʢʠʤ 

ʙʶʨʦ, ʘ ʠ ʥʝʙʦʣʴʰʠʤ ʢʦʤʧʘʥʠʷʤ. ʀ ʩʨʝʜʥʝʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʡ ʧʦʪʨʝʙʠʪʝʣʴ ʩʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʭʥʦ-

ʣʦʛʠʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠ-

ʟʘʡʥ-ʧʨʦʝʢʪʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʴʝʨʘ. ʊʘʢʠʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʷʪ ʨʘʙʦʪʫ ʜʠʟʘʡʥʝʨʩʢʠʤ 

ʙʶʨʦ. ʇʦʟʚʦʣʷʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ ʥʘ ʵʪʘʧʝ 

ʫʪʚʝʨʞʜʝʥʠʷ. ɼʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝ-

ʨʠʘʣʳ, ʤʝʙʝʣʴ, ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʴʝʨʘ ʩ ʤʘʢʩʠʤʘʣʴ-

ʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʉʦʟʜʘʚʘʪʴ ʠʥʪʝʨʴʝʨʳ ʩʚʦʝʡ ʤʝʯʪʳ, 

ʩʦʝʜʠʥʷʷ ʮʚʝʪʘ, ʬʘʢʪʫʨʳ, ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʴʝʨʘ ʥʘ 

ʩʚʦʡ ʚʢʫʩ ʠ ʫʙʝʞʜʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ɺʘʰʠ ʦʞʠʜʘʥʠʷ 

ʦʪ ʪʘʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʨʝʘʣʴʥʦʩʪʴʶ. ɸ 

ɺ  rʙ  rʭʦʪʝʣʠ ʩʦʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʢʦʤʥʘʪʫ ʩʚʦʝʡ 

ʤʝʯʪʳ? 
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EFFICIENCY OF IMPLEMENTATION IN THE EDUCATIONAL PROCESS OF REMOTE 

EDUCATION USING INFORMATION SYSTEMS AND TECHNOLOGIES  

 

ɸʥʥʦʪʘʮʠʷ:  
ɺ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʚʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʨʘʶʪʩʷ ʧʝʨʝʡʪʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. 
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Abstract:  

In a pandemic, all organizations are trying to switch to a remote format of interaction. This article will 

analyze the effectiveness of the implementation of distance education in the educational process using information 

systems and technologies. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, IT, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ. 

Key words: information technology, distance education, IT, information systems. 

 

ʆʙʨʘʟʦʚʘʥʠʝ - ʵʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʯʝʣʦʚʝʢʘ. ʆʙʨʘʟʦʚʘʥʠʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ, ʥʘʚʳʢʦʚ, ʘ ʪʘʢʞʝ ʮʝʥʥʦʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ 

ʢʦʤʧʝʪʝʥʮʠʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʘʤʦʡ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʦʯʥʦʝ ʦʙʫʯʝʥʠʝ. ʊʘʢʦʝ ʦʙʫʯʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʦʩʝʱʝʥʠʝ ʟʘʥʷʪʠʡ. ʅʦ ʚ ʩʚʷʟʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʠʨʘʝʪ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʝ. ʉʪʦʠʪ ʙʦʣʝʝ ʜʝ-

ʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ.  

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ʉʦʛʣʘʩʥʦ ʠʩʪʦʯʥʠʢʫ [1], ʚ 1840 ʛʦʜʫ ʀʩʘʘʢ 

ʇʠʪʤʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʯʪʦʚʳʭ ʦʪʧʨʘʚʣʝʥʠʡ ʥʘʯʘʣ 

ʦʙʫʯʘʪʴ ʩʪʝʥʦʛʨʘʬʠʠ ʩʪʫʜʝʥʪʦʚ ʚ ʆʙʲʝʜʠʥʝʥʥʦʤ 

ʂʦʨʦʣʝʚʩʪʚʝ, ʩʪʘʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʜʦʥʘʯʘʣʴʥʠ-

ʢʦʤ ʧʝʨʚʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʫʨʩʘ. ʂʦʥʝʯʥʦ, ʩ ʪʝʭ ʧʦʨ ʤʥʦʛʦʝ ʠʟʤʝʥʠʣʦʩʴ, ʠ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʪʝʣʝʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ: ʚʠ-

ʜʝʦʢʦʥʬʝʨʝʥʮʠʠ (ʦʙʤʝʥ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʝʤ, ʢʦʪʦ-

ʨʦʝ ʩʦʧʨʦʚʦʞʜʘʝʪ ʟʚʫʢ), ʘʫʜʠʦʢʦʥʬʝʨʝʥʮʠʠ (ʦʙʤʝʥ 

ʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʮʠʬʨʦʚʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ 

ʩʨʝʜʩʪʚʘʭ ʩʚʷʟʠ), ʣʝʢʮʠʠ ʚ ʚʠʜʝʦʟʘʧʠʩʠ, ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʘ ʪʘʢʞʝ ʧʝʨʝʧʠʩʢʘ ʩ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʤ, ʭʦʪʷ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʠ ʜʦʧʦʣʥʷʝʪ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ 

ʩʧʦʩʦʙʳ. [2] 

ʉʪʦʠʪ ʦʛʦʚʦʨʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʉʨʝʜʠ ʥʠʭ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʢʫʜʘ-ʣʠʙʦ ʝʭʘʪʴ. ʏʝʣʦʚʝʢ ʤʦʞʝʪ ʫʯʠʪʴʩʷ, ʥʝ ʚʳʭʦʜʷ 

ʠʟ ʜʦʤʘ ʠʣʠ ʦʬʠʩʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʢʦʥʦʤʠʠ ʚʨʝ-

ʤʝʥʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʫʯʝʙ-

ʥʳʡ ʤʘʪʝʨʠʘʣ ʩʪʫʜʝʥʪ ʦʩʚʘʠʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʕʪʦ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʦʡ ʩʠʣʳ ʚʦʣʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ 

ʩʘʤʦʢʦʥʪʨʦʣʷ. ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʪʘʢʦʡ 

ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫ-

ʥʠʢʘʙʝʣʴʥʦʩʪʠ, ʫʚʝʨʝʥʥʦʩʪʠ, ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ ʢʦ-

ʤʘʥʜʝ.[3] 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʥʷʪʠʡ 

ʚ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʏʪʦʙʳ ʧʨʠʩʪʫ-

ʧʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʢʦʤʧʴʶʪʝʨ ʩ ʜʦʩʪʫʧʦʤ ʚ 

ʀʥʪʝʨʥʝʪ. ʉʣʝʜʫʶʱʠʭ ʤʠʥʠʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʢʦʤʧʴʶʪʝʨʘ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ: ʪʘʢʪʦʚʘʷ ʯʘ-

ʩʪʦʪʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ 600 ʄɻʮ, 32-ʨʘʟʨʷʜʘ, ʦʧʝ-

ʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ 128 ʄʙ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ 

ʦʙʫʯʝʥʠʝ ʠ ʘʪʪʝʩʪʘʮʠʶ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʛʜʝ ʵʪʠ ʩʦʪʨʫʜʥʠʢʠ ʥʘʭʦʜʷʪʩʷ. ʏʪʦʙʳ ʚʳʙʨʘʪʴ 

ʧʦʜʭʦʜʷʱʫʶ ʉɼʆ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʮʝʣʷʤʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʯʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʩʠ-

ʩʪʝʤʳ. ʊʘʢʞʝ ʚʘʞʥʦ ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʢʪʦ, ʛʜʝ ʠ 

ʢʘʢ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʦʥʣʘʡʥ 

ʦʙʫʯʝʥʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʧʦʠʩʢʫ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʚʘʩ ʨʝʰʝ-

ʥʠʷ.[4] 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʉɼʆ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ: iSpring Learn, Mirapolis LMS, 

ShareKnowledge, Teachbase, WebTutor, Docebo, 

Unicraft, e.Queo, eTutoriumLMS[4]. 

ɺʘʞʥʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʢʘʨʘʥʪʠʥʥʦʡ ʩʠ-

ʪʫʘʮʠʝʡ ʚ ʩʪʨʘʥʝ ʚ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ COVID-19, 

ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʦʧʝʨʘʪʠʚʥʦ 

ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʧʝʨʝʚʦʜʫ ʦʯʥʳʭ ʟʘʥʷʪʠʡ ʚ ʜʠʩʪʘʥ-

ʮʠʦʥʥʳʡ ʬʦʨʤʘʪ. ɺʨʝʤʝʥʠ ʥʘ ʧʝʨʝʚʦʜ ʚʩʝʛʦ ʟʘʚʝʜʝ-

ʥʠʷ ʚ ʝʜʠʥʫʶ ʉɼʆ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʣʦ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚʘ-

ʨʠʘʥʪʘ, ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʙʫʯʘʶʱʠʭʩʷ 

ʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ 

ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʚʘ-

ʨʠʘʥʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʶʪʩʷ 

ʪʘʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ Discord, 

Skype, Zoom, ʘ ʪʘʢʞʝ ʩʘʡʪ events.webinar.ru 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʦʧʨʦʩ ʩʪʫʜʝʥʪʦʚ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 64% ʦʧʨʦ-

ʰʝʥʥʳʭ (293 ʯʝʣʦʚʝʢʘ) ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʫʜʦʙʥʳʤ ʚʘʨʠʘʥʪʦʤ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʘʪ ʠʟʫʯʝʥʠʷ ʚ ʩʚʦʙʦʜʥʦʤ ʨʝʞʠʤʝ (ʚ ʫʜʦʙʥʦʝ 

ʚʨʝʤʷ, ʘ ʥʝ ʧʦ ʨʘʩʧʠʩʘʥʠʶ). 82% (376 ʯʝʣʦʚʝʢ) ʧʦʜ-

ʪʚʝʨʜʠʣʠ, ʯʪʦ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʩʝʨʴʝʟʥʳʤʠ ʪʝʭʥʠʯʝ-

ʩʢʠʤʠ ʥʝʧʦʣʘʜʢʘʤʠ ʚʦ ʚʨʝʤʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠ-

ʩʪʝʤʝ ʚʝʙʠʥʘʨʦʚ. 56% ʦʧʨʦʰʝʥʥʳʭ (256 ʯʝʣʦʚʝʢ) 

ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʩʣʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʚʩʝʛʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨ-

ʤʘʪ ʤʘʪʝʨʠʘʣ ʩʪʘʣ ʫʩʚʘʠʚʘʪʴʩʷ ʭʫʞʝ ʚ ʩʚʷʟʠ ʩ ʧʣʦʭʦ 

ʥʘʣʘʞʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʤ. 72% (329 ʯʝʣʦʚʝʢ) ʩʯʠʪʘʶʪ, ʯʪʦ ʚʳʨʦʩʣʦ 

ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 
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ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳ-

ʷʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʪʨʝ-

ʙʫʝʪ ʩʝʨʴʝʟʥʳʭ ʜʦʨʘʙʦʪʦʢ. ʅʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʦʙʦʨʫʜʦʚʘʪʴ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʦʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʝʧʦʣʘʜʦʢ ʚʦ ʚʨʝʤʷ ʦʥʣʘʡʥ-ʟʘʥʷʪʠʡ. 
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ʟʘʥʷʪʠʷ ʚ ʟʘʧʠʩʠ. ʉʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʫʜʝʥ-
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Abstract.  
This research work seeks and considers a new approach to determine the load balancing problem for clusters. 

At the moment, it is clear that there are many heuristic methods. For example, in this work, the efficiency of the 

method was compared with the annealing simulation method. During the study, the following practical work was 

carried out: an analytical review of the literature on this topic; sequential implementation of methods in C ++, as 

well as in MPI in a parallel implementation; in order to determine running time, acceleration (speedup) and 

efficiency (performance), launch and test implementations. The results of testing, comparing algorithms and effi-

ciency are described in the conclusion section. 

ɸʥʥʦʪʘʮʠʷ.  
ɼʘʥʥʘʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʦʚʳʡ ʧʦʜʭʦʜ ʜʣʷ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʣʘʥʩʠ-

ʨʦʚʢʠ ʥʘʛʨʫʟʢʠ ʢʣʘʩʪʝʨʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʥʷʪʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʵʚʨʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʩʨʘʚʥʠʚʘʣʘʩʴ ʩ ʤʝʪʦʜʦʤ ʠʤʠʪʘʮʠʠ ʦʪ-

ʞʠʛʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʣʠʪʝ-

ʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ; ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʚ C ++, ʘ ʪʘʢʞʝ ʧʘʨʘʣʣʝʣʴʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʚ MPI ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ, ʫʩʢʦʨʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ), ʟʘʧʫʩʢʘ 

ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʨʘʚʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʠ-

ʩʘʥʳ ʚ ʨʘʟʜʝʣʝ ʟʘʢʣʶʯʝʥʠʷ. 

 

Keywords: load balancing, MPI, swarm intelligence algorithm, annealing simulation algorithm. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʣʘʥʩʠʨʦʚʢʘ ʥʘʛʨʫʟʢʠ, MPI, ʘʣʛʦʨʠʪʤ ʧʯʝʣʠʥʦʡ ʢʦʣʦʥʠʠ, ʘʣʛʦʨʠʪʤ ʠʤʠʪʘʮʠʠ ʦʪ-

ʞʠʛʘ. 

 

Introduction.  Currently, the development of 

computing technologies have reached a peak, when a 

simple increase in processor power, storage capacity, 

data bandwidth transmission networks has virtually ex-

hausted their resources, and does not satisfy the grow-

ing needs of computing resources in science, education, 

and in solving complex applied tasks and of engineer-

ing calculations. The speed of network interaction be-

comes more comparable with the speed of processors, 

and, accordingly, the issue of "localization" of compu-

ting is gradually losing its urgency. It needs to have a 

conceptual leap in computing. In this regard, there is a 

tendency of shift towards distributed computing sys-

tems, which provide users access to geographically dis-

tribute computing resources[1], combined into a single 

powerful resource pool. 

Method. For the organization of computing pro-

cesses in distributed environments requires the solution 

of several classes of tasks, including optimizing the use 

of available computing resources depending on their 

demand in terms of physical limitations. The problem 

of limited resources is particularly relevant for organi-

zations with their own corporate information system. 

These types of institutions include education, medicine, 

banking sector, where the use of computing resources 

implies a significant number of users who simultane-

ously access the services of the computing environ-

ment. One of the main trends of development of infor-

mation technologies is currently a massive introduction 

of high-performance cluster systems. At the moment, 

the problem of cluster load[2] is one of the most urgent 

problems that are still being solved. In this case study, 

the situation will load balancing of cluster. Proceeding 

from the situation, the problem of the cluster load 

balancing was analyzed by the swarm intelligence 

method.  

The distribution, or equalization of the loads 

pertaining to several nodes, it is possible to avoid such 

situations when the Web-packets transmitted over the 

network crash into one node, while others are idle. 

Suppliers have established the release of load balancing 

systems - software products that equalize the load, 

distributing it to several nodes. In addition, they 

increase fault tolerance: in case of failure, one machine 

sends data packets to another node. Thus, waiting time 

is reduced, and the number of unprocessed requests is 

minimized. Load balancing systems can be used when 

working with a variety of nodes (Figure 1).  
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Figure 1. Balancing system 

 

The client does not suspect that it is addressing a 

whole group of servers: they are all presented to it in 

the form of a single unified virtual server [3]. In the 

process, the balancer uses a certain method of determin-

ing the system load and distributes the load [4-7]. For 

these purposes, the algorithm of the swarm intelligence 

is considered in this article. 

The swarm intelligence algorithm is one of the 

polynomial heuristic algorithms for solving optimiza-

tion problems based on the imitation of the behavior of 

the colony of honey bees when collecting nectar in na-

ture. The main purpose of the algorithm in nature is to 

explore the area around the hive in order to search for 

nectar and then collect it. To this end, the colony con-

tains different types of bees. 

The main description of the algorithm will look 

like this: 

¶ Initially, power sources are produced for all 

working bees; 

¶ Repetition: 

¶ Each bee (employed bee, EB) searches for a 

source, then estimates its amount of nectar and dances 

in a hive; 

¶ Each Viewer (onlooker bee, OB) watches the 

dance of bees (EB) and selects one of their sources ac-

cording to the dance, and then goes to that source. Then 

he estimates the amount of nectar; 

¶ The abandoned power supplies will be identi-

fied and replaced with new power sources detected by 

scouts (scout bee, SB); 

¶ The best food source found is stored in 

memory. 

¶ While (requirement is true). 

The swarm intelligence algorithm can be used to 

solve discrete (combinatorial) and continuous global 

optimization problems and has a sufficient degree of 

similarity with multi-start algorithms. Usually it in-

cludes the initial reconnaissance and subsequent work 

of the beehive bees. In the initialization (initial explo-

ration), the exploration of the feature space is per-

formed in order to determine K its most promising 

points with the best values of the objective function 

Ὢὢ Ὢὼȟὼȟȣȟὼ  (in the simplest case using the 

random search method), which are stored in the hive. 

After that, local reconnaissance within the given recon-

naissance radius R is made in the vicinity of the se-

lected reconnaissance points in order to try to refine the 

solution (improve the record), while achieving an im-

provement in the hive, the updated value of the record 

and the corresponding parameter vector of the objective 

function are preserved. Combining the work of intelli-

gence bees and worker bees for a given number of iter-

ations C, the algorithm provides a gradual improvement 

of the remembered sample Ὑ ὢȟὢȟȣȟὢ  from K 

solutions. Upon completion of his work, the best solu-

tion is chosen from the set of solutions, which is the 

result of the algorithm's work. 

Result. Since we considered the random number 

density, the density curve was first calculated and plot-

ted (Figure 2). 
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Figure 2. Density of the load value 

 

The entire analysis process began with the analy-

sis of the algorithm and smoothly passed to the realiza-

tion of method, which consisted of two stages, and at 

the end switched to testing the results. Two stages of 

realization are sequential and parallel realizations. The 

result of the first stage of realization is shown in Figure 

3 

 
Figure 3. Execution time of the sequential realization (t ï time in milliseconds and np ï number of nodes) with 

Cycle_number_of_SI = 10000 

 

After a sequential stage, you can proceed to the 

parallel stage of coding and testing, respectively. The 

first step of realizing of results of the parallel imple-

mentation started with runtime testing. 

 

 
Figure 4. Execution time of the parallel realization of SI algorithm for Cycle_number_of_SI = 10000 

 

The second step of the realizing of results was testing and determining parallel implementationôs speedup. 
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Figure 15. Speedup of the parallel algorithms with Cycle_number_of_SI = 10000 

 

The last step of testing of methods was determining and calculating of efficiency of the parallel implementa-

tion. 

 
Figure 6. Efficiency of parallel algorithms with Cycle_number_of_SI = 10000 

 

Conclusion. In this article, a new approach has 

been explored in the work of determining the load of a 

balancer. It is clear that there are many heuristic meth-

ods. For example, in this work the efficiency of the 

method was compared with the method of simulation 

of annealing. In addition, the following practical work 

was done: analytical review of the literature on this 

topic; implementation of methods in C ++ (sequen-

tially), as well as MPI (in parallel); runs and tests to 

determine the time, acceleration and performance. 

Summing up, the result of the testing confirmed that 

due to the independent given number and complexity 

of the algorithm, the swarm intelligence algorithm is 

less efficient than the annealing simulation algorithm 

(Figure 6) and the efficiency drop is proportional to the 

increase in the quantity of the variable. 
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ɸʥʥʦʪʘʮʠʷ.  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʦʙʨʘʟʮʦʚ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. ɸʚʪʦʨʳ ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʤ ʮʝʥʪʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ çʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤè 

ʥʘʧʨʘʚʣʝʥʠʷʤ, ʚ ʪʘʢʠʭ ʢʘʢ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʥʘʥʦ-, ʙʠʦʪʝʭʥʦʣʦʛʠʷʤ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʜʘʥ-

ʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʚʝʨʰʠʪʴ çʩʢʘʯʦʢè ʚ 

ʨʘʟʚʠʪʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ. 

Abstract.  
The article considers the directions of work of the leading countries of the world on the creation of new and 

promising models of unmanned aerial vehicles with a large potential for application to solve various tasks. The 

authors analyzed foreign scientific research on the development of unmanned aerial vehicles and suggests that 

domestic scientific, technological and production centers need to focus on research in certain "most important" 

areas, such as creating an artificial intelligence program and a new generation of element base, new power 

sources and materials for nano-and biotechnologies. According to the authors, these studies will allow enterprises 

of the military-industrial complex to make a "leap" in the development of domestic weapons and military equip-

ment. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʝʩʧʠʣʦʪʥʳʡ ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʤʧʴʶʪʝʨ, ʨʘʟ-

ʚʝʜʳʚʘʪʝʣʴʥʦ-ʫʜʘʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʚʦʦʨʫʞʝʥʠʝ ʠ ʚʦʝʥʥʘʷ ʪʝʭʥʠʢʘ. 

Keywords: Unmanned aerial vehicle, artificial intelligence, computer, intelligence and strike complex, weap-

ons and military equipment. 

 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ XXI-ʚʝʢʘ ʨʘʟʣʠʯʥʳʝ 

ʨʘʟʚʠʪʳʝ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʮʝʣʷʭ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʦʚʳʭ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪ ʨʘʙʦʪʳ ʚ ʮʝʣʷʭ ʠʟʦʙʨʝ-

ʪʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʣʝʟʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʤʝʪʦ-

ʜʦʚ ʠ ʩʨʝʜʩʪʚ ʙʘʟʠʨʦʚʘʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴ-

ʥʳʭ ʘʧʧʘʨʘʪʦʚ (ʜʘʣʝʝ - ɹʃɸ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦʟʜʘʥʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʦʩʥʦʚʥʳʝ ʧʣʘʪʬʦʨʤʳ 

ɹʃɸ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʚʝʜʝʥʠʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʙʝʩʧʠʣʦʪʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʚ ʨʘʡʦʥʝ, ʘ ʪʘʢʞʝ ʫʚʝʣʠ-

ʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʥʠʢʘʶ-

ʱʠʝ ʫʛʨʦʟʳ. ʇʦʚʳʩʠʪʩʷ ʘʚʪʦʥʦʤʥʦʩʪʴ ɹʃɸ, ʫʚʝʣʠ-

ʯʘʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʟʘʜʘʯ ʚ ʩʣʦʞ-

ʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʘʚʪʦʤʘ-

ʪʠʟʤ ʚʟʣʝʪʘ ʠ ʧʦʩʘʜʢʠ, ʚʳʭʦʜʘ ʚ ʨʘʡʦʥ ʙʦʝʚʦʛʦ 

ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ. 

ɹʃɸ ʧʦʣʫʯʘʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʨʝ-

ʭʚʘʪ ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʟʜʫʰʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʧʨʷʤʫʶ ʧʦʜʜʝʨʞʢʫ ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ. 

ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ ʙʫʜʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʨʘʟʚʝ-

ʜʳʚʘʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʙʦʨʴʙʳ, ʦʙʝʩ-
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ʧʝʯʝʥʠʷ ʩʚʷʟʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘ-

ʥʦʚʢʠ. ɹʃɸ ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʚ ʮʝʣʷʭ ʧʦʜʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʚʦʟʜʫʰ-

ʥʦʡ ʩʠʩʪʝʤʳ ʦʙʦʨʦʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʨʘʛʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʨʘʚʱʠʢʘ. 

ʀʤʝʶʪʩʷ ʪʘʢʠʝ ʩʭʝʤʳ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʳʭ 

ʢʦʤʧʣʝʢʪʘʮʠʡ ɹʃɸ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚ ʨʘʤʢʘʭ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʠ ʵʚʘʢʫʘʮʠʦʥʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʘʚʠʘʮʠʦʥʥʦʡ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʦʡ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɺ ʧʣʘʥ ʨʘʟʨʘʙʦʪʢʠ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ɹʃɸ 

ʧʣʘʥʠʨʫʝʪʩʷ ʚʥʝʩʪʠ ʩʪʨʫʢʪʫʨʫ ʨʦʷ (SWARM), ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʚ-

ʤʝʩʪʥʦʝ ʙʦʝʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʛʨʫʧʧ ʙʝʩʧʠʣʦʪʥʠʢʦʚ 

ʧʦ ʚʟʘʠʤʥʦʤʫ ʦʙʤʝʥʫ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʠ ʫʜʘʨʥʳʤ ʜʝʡʩʪʚʠʷʤ. ʈʝʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʨʦʷ ʦʙʝʩʧʝʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʠʣʦʪʥʳʤ ʣʝ-

ʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʘʤ ʦʙʭʦʜʠʪʴ ʠʤʝʶʱʠʝʩʷ ʩʠ-

ʩʪʝʤʳ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ, ʪʘʢ ʠ ʪʝ, 

ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʜʘʚʥʷʷ ʧʨʝʟʝʥʪʘ-

ʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʣʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʜʨʦʥʦʚ-ʢʘʤʠʢʘʜʟʝ Flock-93 

(çʉʪʘʷ-93è), ʦʙʩʫʞʜʘʣʘʩʴ ʩʨʝʜʠ ʨʷʜʘ ʩʧʝʮʠʘʣʠʟʠ-

ʨʫʶʱʠʭʩʷ ʥʘ ʪʝʤʘʪʠʢʝ ʚʦʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʞʫʨʥʘʣʠʩʪʦʚ [1]. 

ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʟʘ ʚʥʝʜʨʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ 

ʢʦʪʦʨʦʡ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʘʫʯʥʳʝ ʜʝʷʪʝʣʠ ʠʟ 

ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʘʢʘʜʝʤʠʠ ʠʤ. ʅʠ-

ʢʦʣʘʷ ɾʫʢʦʚʩʢʦʛʦ, ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚ 

ʄʦʩʢʚʝ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳ-

ʩʪʘʚʢʠ INTERPOLITEX-2019. ʇʨʠ ʵʪʦʤ ʜʝʤʦʥʩʪʨʘ-

ʮʠʷ çFlock-93è ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʛʦʨʘʟʜʦ ʨʘʥʝʝ, ʣʝ-

ʪʦʤ 2019 ʛʦʜʘ ʥʘ ʚʳʩʪʘʚʢʝ çɸʨʤʠʷ-2019è. ʅʘ ʦʩʥʦ-

ʚʘʥʠʠ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʤʦʞʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ 

ʧʦʜʦʙʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʦʢʘʞʫʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʧʦʨʷʜʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʩʫʭʦʧʫʪʥʳʭ ʚʦʡʩʢ ʨʘʟʣʠʯʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚ [1]. 

ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʨʦʡ ʙʝʩʧʠ-

ʣʦʪʥʠʢʦʚ ʘʢʪʠʚʥʦ ʧʨʦʠʟʚʦʜʷʪ ʩʦʪʨʫʜʥʠʢʠ ʦʙʦʨʦʥ-

ʥʦʛʦ ʘʛʝʥʪʩʪʚʘ DARPA. ʆʢʦʣʦ ʧʘʨʳ ʤʝʩʷʮʝʚ ʥʘʟʘʜ 

ʩʦʪʨʫʜʥʠʢʠ ʘʛʝʥʪʩʪʚʘ ʧʨʦʚʦʜʠʣʠ ʠʩʧʳʪʘʪʝʣʴʥʳʝ 

ʨʘʙʦʪʳ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʦʷ, ʤʝ-

ʩʪʦʤ ʜʠʩʣʦʢʘʮʠʠ ʜʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʷʚʣʷʣʘʩʴ ʚʦʝʥ-

ʥʘʷ ʙʘʟʘ ʌʦʨʪ-ɹʝʥʥʠʥʛ (ɼʞʦʨʜʞʠʷ). ʀʩʧʳʪʳʚʘʣʦʩʴ 

ʧʦʨʷʜʢʘ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʤʦʜʝʣʝʡ ʙʝʩʧʠʣʦʪʥʠʢʦʚ, ʦʩ-

ʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʜʘʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʙʳʣʘ ʟʘʜʘʯʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʜʚʠʞʝʥʠʷʤʠ ʙʝʩʧʠʣʦʪʥʠʢʦʚ [1]. 

ʀʩʧʳʪʳʚʘʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʨʝʰʘʝʪ ʥʝʙʦʣʴ-

ʰʠʤ ʜʨʦʥʘʤ ʩʠʥʭʨʦʥʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʩʪʨʘʠʚʘʷʩʴ ʜʣʷ ʠʤʠʪʘʮʠʠ ʛʘ-

ʙʘʨʠʪʥʦʛʦ ʩʘʤʦʣʝʪʘ, ʪʘʢʦʛʦ ʢʘʢ, ʛʨʫʟʦʚʦʡ. ɸʤʝʨʠ-

ʢʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʜʘʥʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʚʝʜʢʠ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʜʣʷ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʯʝʨʪʳ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʇʨʠ ʧʦʤʦʱʠ ʘʢʪʠʚʥʦʡ 

ʪʘʢʪʠʢʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʨʦʷ ʦʪ 

ʘʛʝʥʪʩʪʚʘ DARPA, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ 

OFFensive Swarm-Enabled Tactics ʠʣʠ ʩʦʢʨʘʱʝʥʥʦ 

OFFSET, ʨʘʟʨʝʰʘʝʪ ʩʦʟʜʘʚʘʪʴ ʜʦ 250 ʥʝʟʘʚʠʩʠʤʳʭ 

ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʩʙʦʨ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʦʝʥʥʳʭ ʧʦʜ-

ʨʘʟʜʝʣʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ ʠ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ, ʯʪʦ ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʫʩʣʦʚʠʷʤʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʠʜʠʤʦʩʪʠ, 

ʩʣʦʞʥʦʡ ʚʳʩʦʪʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʠ ʤʦʙʠʣʴʥʦʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʦʟʠʮʠʝʡ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʩʦʛʣʘʩʥʦ ʩ 

ʢʦʪʦʨʦʡ ɹʃɸ ʦʢʘʞʝʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʧʝʭʦʪʠʥʮʳ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ 

ʩʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʦʧʝʨʘʪʠʚʥʦ-ʟʥʘ-

ʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʙʦʷ, ʦʙ ʦʛʥʝʚʳʭ ʨʫʙʝ-

ʞʘʭ, ʤʝʩʪʘʭ ʙʘʟʠʨʦʚʘʥʠʷ ʧʨʦʪʠʚʥʠʢʘ, ʜʠʩʣʦʢʘʮʠʠ 

ʣʠʥʠʡ ʦʙʦʨʦʥʳ, ʩʥʘʡʧʝʨʦʚ ʠ ʠʥʫʶ ʧʦʣʝʟʥʫʶ ʪʘʢʪʠ-

ʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ [1]. 

ɺʘʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʙʝʩʧʠʣʦʪ-

ʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʚ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ 

ʈʝʩʧʫʙʣʠʢʝ, ʷʚʣʷʝʪʩʷ ʦʩʥʘʱʝʥʠʝ ʠʭ ʫʧʨʘʚʣʷʝʤʳʤʠ 

ʘʚʠʘʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʨʘʞʝʥʠʷ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩ-

ʧʠʣʦʪʥʠʢʦʚ ʠ ʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩ 

ʧʠʣʦʪʠʨʫʝʤʳʤʠ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ [2, 

ʩ.66]. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʘʷ ʚ ʂʅʈ ʨʘʟʨʘʙʦʪʢʘ ʨʦʷ 

ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʧʨʠʟʚʘʥʘ ʦʪʚʝʯʘʪʴ ʟʘ ʘʪʘʢʫʶʱʠʝ 

ʮʝʣʠ. ɼʘʥʥʳʝ ʙʝʩʧʠʣʦʪʥʠʢʠ ʧʨʦʠʟʚʦʜʷʪ ʩʦʪʨʫʜ-

ʥʠʢʠ ʢʨʫʧʥʦʡ ʢʦʨʧʦʨʘʮʠʠ Norinco. ɼʘʥʥʘʷ ʢʦʨʧʦ-

ʨʘʮʠʷ ʦʢʦʣʦ ʜʚʫʭ ʣʝʪ ʥʘʟʘʜ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ 

ʤʘʩʰʪʘʙʥʦʡ ʚʳʩʪʘʚʢʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

China Airshow 2018 ʚ ʦʜʥʦʤ ʠʟ ʛʦʨʦʜʦʚ ʏʞʫʭʘʝ ʧʨʦ-

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʧʦʨʷʜʢʘ 3 ʪʘʢʪʠ-

ʯʝʩʢʠʭ ʩʭʝʤ ʙʦʝʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʦʷ ɹʃɸ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʝ ʢʠʪʘʡʩʢʠʝ ɹʃɸ ʚʳ-

ʧʦʣʥʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʢʚʘʜʨʘʢʦʧʪʝʨʦʚ, ʩʦʩʨʝʜʦʪʘʯʠ-

ʚʘʶʱʠʝ ʚ ʩʝʙʝ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ʈʦʡ 

ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʦʙʨʘʟʮʦʚ MR-40 ʠ MR-150, ʢʦ-

ʪʦʨʳʝ ʦʩʥʘʱʝʥʳ 3 ʠ 5 ʚʦʟʜʫʰʥʳʤʠ ʚʠʥʪʘʤʠ ʢʘʞ-

ʜʳʡ. ɺʩʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʝ ɹʃɸ ʠʤʝʶʪ ʚ 

ʩʚʦʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʰʘʨʦʦʙʨʘʟʥʫʶ ʛʠʨʦʩʪʘʙʠʣʠʟʠ-

ʨʦʚʘʥʥʫʶ ʦʧʪʠʢʦ-ʵʣʝʢʪʨʦʥʥʫʶ ʧʣʘʪʬʦʨʤʫ ʤʘʣʝʥʴ-

ʢʦʛʦ ʨʘʟʤʝʨʘ, ʧʦʠʩʢʦʚʦ-ʧʨʠʮʝʣʴʥʳʡ ʈʃʉ ʠ ʠʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʨʘʟʚʝʜʳʚʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʪʝʪʠʪʴ, ʯʪʦ 

ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʰʠʨʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʘʚʠʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʝʙʷ 

ʚʢʣʶʯʘʶʪ ʫʧʨʘʚʣʷʝʤʳʝ ʨʘʢʝʪʳ, ʘʚʠʘʙʦʤʙʳ, ʧʫʣʝ-

ʤʝʪʳ, ʧʘʨʘʰʶʪʠʨʫʝʤʳʝ ʩʫʙʙʦʝʧʨʠʧʘʩʳ, ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠʝ ʛʨʘʥʘʪʦʤʝʪʳ, ʚʩʝ ʵʪʠ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʘʪʳ-

ʚʘʶʪ ʢʠʪʘʡʩʢʠʝ ʩʦʪʨʫʜʥʠʢʠ ʢʦʨʧʦʨʘʮʠʠ Norinco 

[1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʦʝ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ 

ʚ ʪʘʢʦʤ ʢʣʶʯʝ, ʯʪʦ ʦʥʠ ʩʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʠ ʧʨʦʪʠʚʦʨʘʢʝʪʥʦʡ 

ʦʙʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʤʘʥʝʚʨʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʠʣ ʠ 

ʩʨʝʜʩʪʚ ʷʜʝʨʥʦʛʦ ʚʦʦʨʫʞʝʥʠʷ. 

ʉ ʫʯʝʪʦʤ ʘʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʥʮʝʧʮʠʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʤʦʜʠʬʠ-

ʢʘʮʠʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʯʝʨʝʟ 
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ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʩʣʝʜʫʝʪ ʦʞʠ-

ʜʘʪʴ ʠʟʦʙʨʝʪʝʥʠʝ ʤʠʥʠʘʚʠʘʥʦʩʮʝʚ ð ʥʦʩʠʪʝʣʝʡ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʠʭ ʘʧʧʘʨʘʪʦʚ ï ʵʪʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʠ ʙʦʣʴʰʘʷ ʙʦʝʚʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʩʠʣʫ ʧʦʯʪʠ ʧʦʣʥʦʛʦ ʦʪʩʫʪ-

ʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʟʨʘʙʦ-

ʪʘʥʥʳʭ ʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʝʜʠʥʦʛʣʘʩʥʦ ʣʠʜʠʨʫʶʪ ʉʦʝʜʠʥʝʥʥʳʝ 

ʐʪʘʪʳ ɸʤʝʨʠʢʠ. ʉʦʛʣʘʩʥʦ ʠʭ ʧʣʘʥʘʤ, ʢ 2023 ʛʦʜʫ 

53 % ʚʩʝʭ ʫʜʘʨʥʳʭ ʩʨʝʜʩʪʚ ʚʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

ʙʫʜʫʪ ʙʝʩʧʠʣʦʪʥʳʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʲʸʤ ʚʩʝʭ ʙʝʩʧʠʣʦʪʥʳʭ 

ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʦʜʨʷʜ-

ʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ 

ʉʐɸ, ʚʘʨʴʠʨʫʝʪʩʷ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʦʢʦʣʦ ʧʷ-

ʪʠʜʝʩʷʪʠ ʪʳʩʷʯ ʨʘʟʣʠʯʥʳʭ ʝʜʠʥʠʮ ʚʦʦʨʫʞʝʥʠʷ. 

ʇʨʝʜʧʨʠʤʝʤ ʧʦʧʳʪʢʫ ʢʨʘʪʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʧʨʘʢʪʠʢʫ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴ-

ʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ 

ʚ ʵʪʦʡ ʩʬʝʨʝ ʚ ʨʘʟʣʠʯʥʳʭ ʚʝʜʫʱʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. 

ʕʪʦ ʧʦʤʦʞʝʪ ʥʘʤ ʦʙʦʟʥʘʯʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʥʘʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʦʰʠʙʦʢ. 

ʅʘʠʙʦʣʝʝ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʧʨʦʙʝʣʦʤ ʧʨʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ 

ʨʘʟʚʠʪʳʭ ʚ ʚʦʝʥʥʦʤ ʧʣʘʥʝ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʥʘʧʨʠʤʝʨ, 

ʉʐɸ, ð ̫ ʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɹʇʃɸ ʠ ʩʪʝʧʝʥʴ ʥʠʟʢʦʡ ʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʉʦʚʨʝ-

ʤʝʥʥʳʤ ʙʝʩʧʠʣʦʪʥʠʢʘʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʯʝʣʦʚʝʢʘ, ʙʝʟ ʯʝʣʦʚʝʢʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʞʠʤʘʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʳʤ, ʫʯʠʪʳʚʘʷ ʚʟʣʝʪ ʠ ʧʦʩʘʜʢʫ. ɺ ʨʫʯʥʦʤ ʨʝ-

ʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʘʨʨʘʞʠʨʦʚʘʥʠʝ ʥʘʜ ʮʝʣʴʶ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʦʨʫʞʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʪʦʪʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧ-

ʧʘʨʘʪʦʚ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʝʥ, ʚ ʩʠʣʫ ʪʦʛʦ ʯʪʦ ʧʨʠʩʫʪ-

ʩʪʚʫʝʪ ʨʠʩʢ ʧʝʨʝʭʚʘʪʘ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢ, 

ʠʨʘʢʩʢʠʝ ʚʦʝʥʥʳʝ ʚ 2011 ʛ. ʧʦʩʘʜʠʣʠ ʥʘ ʩʚʦʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʘʤʝʨʠʢʘʥʩʢʠʡ ʙʝʩʧʠʣʦʪʥʠʢ RQ-170 çʉʝʥ-

ʪʠʥʝʣʴè, ʢʦʪʦʨʳʡ, ʧʦ ʩʦʦʙʱʝʥʠʷʤ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʚʦʝʥʥʳʭ, ʧʝʨʝʭʚʘʪʠʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞ-

ʥʳʤ. 

ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʟʝʤʥʦʡ ʮʝʣʠ 

ʧʦʩʪʫʧʘʝʪ ʦʪ ʩʠʣ ʨʘʟʚʝʜʢʠ ʧʨʷʤʦ ʚ ʨʘʡʦʥʝ ʦʧʝʨʘ-

ʮʠʠ, ʦʧʝʨʘʪʦʨ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʦʛʨʦʤʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʢʦʪʦʨʦʝ ʠʩ-

ʯʠʩʣʷʝʪʩʷ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ, ʦʪ ʤʝʩʪʘ ʚʳʧʦʣʥʝ-

ʥʠʷ ʙʦʝʚʦʡ ʟʘʜʘʯʠ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʦʣʫʯʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʩʦʦʙʱʝʥʠʡ, 

ʠʟ-ʟʘ ʯʝʛʦ ʠʟ ʧʷʪʠ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʝʥʠʷ ʨʘʢʝʪʥʦʛʦ 

ʚʦʦʨʫʞʝʥʠʷ ʙʝʩʧʠʣʦʪʥʠʢʘʤʠ ʉʐɸ ʥʝʩʢʦʣʴʢʦ ʧʦ-

ʧʘʜʘʥʠʡ ʤʦʛʫʪ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʙʲʝʢʪʳ ʤʠʨʥʳʭ ʮʝ-

ʣʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʘʤʠʤ 

ʙʝʩʧʠʣʦʪʥʳʤ ʣʝʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʠ ʦʧʝʨʘʪʦ-

ʨʦʤ ʥʘʢʣʘʜʳʚʘʝʪ ʯʠʩʪʦ ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʩʢʦʨʦʩʪʴ ʦʪʧʨʘʚʢʠ ʩʠʛʥʘʣʘ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, 

ʢʦʪʦʨʳʝ ʩʠʛʥʘʣ çʣʝʪʠʪè ʯʝʨʝʟ ʦʢʝʘʥ, ʩʠʪʫʘʮʠʷ ʚ 

ʨʘʡʦʥʝ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʮʝʣʴ ʥʝ ʙʫʜʝʪ ʧʦʨʘʞʝʥʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʐɸ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʨʘʩʧʦ-

ʨʷʞʝʥʠʠ ʯʫʪʴ ʙʦʣʴʰʝ ʜʚʫʭ ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʩʧʦʩʦʙ-

ʥʳʭ ʫʧʨʘʚʣʷʪʴ ʫʜʘʨʥʳʤʠ ɹʇʃɸ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘ-

ʪʦʚ ʙʝʩʧʠʣʦʪʥʦʛʦ ʢʣʘʩʩʘ ʪʨʝʙʫʝʪʩʷ ʦʙʫʯʠʪʴ ʝʱʝ ʢʘʢ 

ʤʠʥʠʤʫʤ 15 ʪʳʩ. ʯʝʣʦʚʝʢ ð ʢʦʣʦʩʩʘʣʴʥʦʝ ʯʠʩʣʦ ʠ 

ʦʙʲʝʤ ʨʘʙʦʪʳ, ʫʯʠʪʳʚʘʷ ʩʧʝʮʠʬʠʢʫ ʠʭ ʧʦʜʛʦʪʦʚʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʉʐɸ ʧʨʦʷʚʣʷʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʪʫ-

ʧʠʢʦʚʦʛʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʩ ɹʇʃɸ. 

ʆʜʥʘʢʦ ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʩ 

ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʙʫʜʫʪ ʧʨʝʦʜʦʣʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʜʘʣʝʝ - ʀʀ). 

ɺ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ 

ʣʝʪ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ, ʦʩʥʘʱʝʥ-

ʥʳʝ ʩʠʩʪʝʤʘʤʠ ʀʀ, ʧʨʠ ʨʝʰʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘ-

ʜʘʯ ʥʝ ʦʩʪʘʚʷʪ ʰʘʥʩʦʚ ʥʘ ʚʳʞʠʚʘʥʠʝ ʧʠʣʦʪʠʨʫʝʤʦʡ 

ʘʚʠʘʮʠʠ. 

ʕʪʦ ʙʫʜʝʪ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ: 

- ʨʘʟʚʠʪʠʝʤ çʠʥʪʝʣʣʝʢʪʘè ɹʇʃɸ; 

- ʦʪʩʫʪʩʪʚʠʝʤ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝ-
ʥʠʡ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʠʣʦʪʘ (ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʧʦ ʧʝʨʝʛʨʫʟʢʘʤ, ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʠ ʦʙʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʟʘʱʠʪʝ, ʦʙʝʩʧʝʯʝʥʠʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʪ. 

ʜ.). 

ʊʘʢ, ʚ ʠʶʣʝ 2016 ʛ. ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʀʀ, ʨʘʟʨʘʙʦ-

ʪʘʥʥʘʷ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʎʠʥʮʠʥʥʘʪʠ (ʉʐɸ), ʤʦʣ-

ʥʠʝʥʦʩʥʦ çʚʳʥʝʩʣʘè ʙʦʝʚʦʛʦ ʧʠʣʦʪʘ ʚʦʟʜʫʰʥʳʭ 

ʩʠʣ ʉʐɸ ɼʞʠʥʘ ʃʠ ʚ ʚʳʩʦʢʦʪʦʯʥʦʤ ʩʠʤʫʣʷʪʦʨʝ 

ʚʦʟʜʫʰʥʳʭ ʙʦʝʚ. ʃʠ, ʙʫʜʫʯʠ ʦʧʳʪʥʳʤ ʚʦʝʥʥʳʤ ʧʠ-

ʣʦʪʦʤ, ʧʨʦʠʛʨʘʣ ʢʦʤʧʴʶʪʝʨʫ ʚʩʝ ʩʭʚʘʪʢʠ ʠ ʥʝ ʩʫ-

ʤʝʣ ʟʘʨʘʙʦʪʘʪʴ ʜʘʞʝ ʦʜʥʦʛʦ ʦʯʢʘ ʫʥʠʯʪʦʞʝʥʠʷ ʧʨʦ-

ʪʠʚʥʠʢʘ, ʦʪʤʝʪʠʚ, ʯʪʦ çʩʠʩʪʝʤʘ ʙʳʣʘ ʦʯʝʥʴ ʤʦʣʥʠʝ-

ʥʦʩʥʘ ʠ ʩʤʝʨʪʦʥʦʩʥʘè. 

ʉʠʩʪʝʤʘ ʀʀ, ʧʦʣʫʯʠʚʰʘʷ ʥʘʟʚʘʥʠʝ ALPHA, 

ʧʦʙʝʞʜʘʣʘ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʝ ʩʢʦʨʦʩʪʴ, ʚʦʦʨʫʞʝ-

ʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʜʘʨʦʚ ʙʳʣʠ ʩʧʝʮʠʘʣʴʥʦ ʦʛʨʘ-

ʥʠʯʝʥʳ. ʉʦʟʜʘʪʝʣʠ ʩʠʩʪʝʤʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ 

çALPHA ʩʧʦʩʦʙʥʘ ʚ 250 ʨʘʟ ʙʳʩʪʨʝʝ ʧʦʜʦʙʨʘʪʴ 

ʥʫʞʥʫʶ ʩʪʨʘʪʝʛʠʶ, ʯʝʤ ʯʝʣʦʚʝʢè. ʀ ʵʪʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʙʘʟʦʡ ʜʣʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʫʞʠʪ ʕɺʄ 

ʥʘ ʪʠʧʦʚʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʠ ʝʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʤʦʱʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʝʣʠʢʠ. 

ʂʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʨʘʟʨʘʙʦʪʢʠ ALPHA ʉʐɸ 

ʦʧʨʝʜʝʣʠʣʠ ʫʩʪʘʥʦʚʢʫ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʝʩʧʠ-

ʣʦʪʥʳʝ ʘʧʧʘʨʘʪʳ, ʘ ʪʘʢʞʝ ʚ ʧʦʤʦʱʴ ʜʝʡʩʪʚʫʶʱʠʤ 

ʧʠʣʦʪʘʤ ʚʦ ʚʨʝʤʷ ʠʭ ʦʙʫʯʝʥʠʷ. 

ɺ ʦʙʣʘʩʪʠ ʙʝʩʧʠʣʦʪʥʦʡ ʘʚʠʘʮʠʠ ʚ ʙʫʜʫʱʝʤ ʥʘʩ 

ʞʜʝʪ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʤʠʥʠ- ʠ ʤʠʢʨʦ-ɹʇʃɸ ʩ ʨʘʟʚʠ-

ʪʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʥʝ ʪʦʣʴʢʦ ʨʘʟʚʝʜʢʠ, ʥʦ ʠ ʧʦʨʘʞʝ-

ʥʠʷ ʦʙʲʝʢʪʦʚ, ʦʙʨʘʟʮʦʚ ʚʦʦʨʫʞʝʥʠʷ ʠ ʞʠʚʦʡ ʩʠʣʳ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʘʣʦʨʘʟʤʝʨʥʳʝ ɹʇʃɸ 

ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʥʘʙʣʶʜʝʥʠʷ ʚ 

ʩʬʝʨʝ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʝʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʵʪʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʚʦʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦ-

ʚʠʷʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 
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ʚʝʜʫʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-

ʩʢʠʝ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʅʦʨʚʝʞʩʢʘʷ ʢʦʤʧʘʥʠʷ çProx Dynamicsè ʨʘʟʨʘ-

ʙʦʪʘʣʘ ʩʘʤʳʡ ʤʘʣʝʥʴʢʠʡ ʚ ʤʠʨʝ ɹʇʃɸ PD-100 ʚʝʨ-

ʪʦʣʝʪʥʦʛʦ ʪʠʧʘ ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɼʘʥʥʳʡ ʘʧʧʘ-

ʨʘʪ, ʦʩʥʘʱʝʥʥʳʡ ʠʥʬʨʘʢʨʘʩʥʳʤ ʩʝʥʩʦʨʦʤ, ʧʦʤʝ-

ʱʘʝʪʩʷ ʥʘ ʯʝʣʦʚʝʯʝʩʢʫʶ ʣʘʜʦʥʴ. ɼʚʠʛʘʪʝʣʴ ʤʠʥʠ-

ɹʇʃɸ ʨʘʙʦʪʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʰʫʤʥʦ. ʇʨʠ ʤʘʩʩʝ 

18 ʛ ʜʠʘʤʝʪʨ ʥʝʩʫʱʝʛʦ ʚʠʥʪʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 120 ʤʤ. 

ʅʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʥʝ ʤʝʰʘʶʪ ʫʩʪʨʦʡʩʪʚʫ ʩʧʨʘʚ-

ʣʷʪʴʩʷ ʩ ʧʦʨʳʚʘʤʠ ʚʝʪʨʘ ʫʤʝʨʝʥʥʦʡ ʩʠʣʳ [3, ʩ. 68]. 

ɺ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʩʠʩʪʝʤʫ ʧʝʨʩʦʥʘʣʴʥʦʡ ʨʘʟ-

ʚʝʜʢʠ ʚʭʦʜʠʪ ʩʘʤ ʤʠʥʠ-ʚʝʨʪʦʣʝʪ ʠ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʜʣʷ ʥʝʛʦ. ʄʠʥʠʘʪʶʨʥʳʡ ɹʇʃɸ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʫ-

ʜʝʪ ʩ ʣʝʛʢʦʩʪʴʶ ʧʝʨʝʥʦʩʠʪʴ ʚ ʢʘʨʤʘʥʝ, ʟʘʧʫʩʢʘʝʪʩʷ 

ʚ ʚʦʟʜʫʭ ʤʝʥʝʝ ʯʝʤ ʟʘ ʤʠʥʫʪʫ ʠ ʨʘʙʦʪʘʝʪ ʘʙʩʦʣʶʪʥʦ 

ʙʝʩʰʫʤʥʦ. ʆʥ ʦʩʥʘʱʝʥ ʚʠʜʝʦʢʘʤʝʨʘʤʠ, ʨʘʙʦʪʘʶ-

ʱʠʤʠ ʚ ʚʳʩʦʢʦʤ ʨʘʟʨʝʰʝʥʠʠ ʠ ʚ ʫʩʣʦʚʠʷʭ ʪʝʤʥʦʪʳ. 

ʇʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘ-

ʥʠʷ, ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʠ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦè ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠ- ʠ ʤʠʢʨʦ-ɹʇʃɸ ʙʫ-

ʜʫʪ ʥʘʨʘʱʠʚʘʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ ʧʦ ʥʘʙʣʶʜʝʥʠʶ, ʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠ ʚʳʚʦʜʫ ʠʟ ʩʪʨʦʷ ʦʙʨʘʟʮʦʚ ʚʦʦʨʫʞʝ-

ʥʠʷ ʠ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ (ʜʘʣʝʝ ï ɺɺʊ) ʠ ʞʠʚʦʡ ʩʠʣʳ 

ʧʨʦʪʠʚʥʠʢʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ɹʇʃɸ ʦʪ-

ʤʝʯʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ɺ ʀʟʨʘʠʣʝ ʦʥʘ 

ʧʦʣʫʯʠʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ ʚ 2014 ʛʦʜʫ, ʠʩ-

ʭʦʜʷ ʠʟ ʦʧʳʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ çʇʨʦ-

ʪʝʢʪʠʚ ʵʜʞè ʚ ʉʝʢʪʦʨʝ ɻʘʟʘ [4, ʩ. 90]. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʙʣʠʢʘ ʪʝʭʥʦʣʦ-

ʛʠʡ ʠ ʚʦʦʨʫʞʝʥʠʡ ʘʨʤʠʠ ʙʫʜʫʱʝʛʦ, ʤʳ ʤʦʞʝʤ ʙʦ-

ʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʙʝʩʧʠ-

ʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʚʦʝʥʥʳʡ 

ʙʶʜʞʝʪ ʉʐɸ ʠ ʥʘʰʠʭ ʦʧʧʦʥʝʥʪʦʚ ʥʝʩʦʧʦʩʪʘʚʠʤ ʩ 

ʥʘʰʠʤ ʚʦʝʥʥʳʤ ʙʶʜʞʝʪʦʤ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʠʩʢʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʧʫʪʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʩʫʱʝʩʪʚʫʶ-

ʱʠʤ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʚʦʝʥʥʳʤ ʫʛʨʦʟʘʤ. 

ʋʞʝ ʧʦʥʷʪʥʦ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʜʦʛʦʥʷʶʱʝʛʦ ʚ 

ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʣʠʰʴ ʧʨʠʚʝʜʝʪ ʢ ʝʱʝ ʙʦʣʴʰʝʤʫ ʦʪ-

ʩʪʘʚʘʥʠʶ ʚ ʚʦʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʅʫʞʥʦ ʠʩʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʠʤʤʝʪʨʠʯʥʳʝ, ʥʦ ʠ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʰʝʚʳʝ ʘʩʩʠʤʝʪʨʠʯʥʳʝ ʧʫʪʠ ʚ 

ʨʘʟʚʠʪʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʦʦʨʫʞʝʥʠʷ ʠ ʚʦʝʥʥʦʡ 

ʪʝʭʥʠʢʠ, ʥʘʧʨʠʤʝʨ: 

- ʥʘʡʪʠ ʜʝʰʝʚʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʥʦʚʦʤʫ ʦʨʫʞʠʶ ʚʝʨʦʷʪʥʦʛʦ ʧʨʦ-

ʪʠʚʥʠʢʘ; 

- ʨʘʟʚʠʚʘʪʴ ʩʠʩʪʝʤʳ ʚʦʦʨʫʞʝʥʠʡ, ʛʜʝ ʫ ʥʘʩ 
ʥʝʪ ʦʪʩʪʘʚʘʥʠʷ (ʠʣʠ ʠʤʝʝʪʩʷ ʦʧʝʨʝʞʝʥʠʝ), ʥʘʧʨʠ-

ʤʝʨ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʫʜʘʨʥʦʛʦ ʦʨʫʞʠʷ; 

- ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʙʫʜʝʪ ʘʢʪʫʘʣʴʥʦ ʠ ʚʦʩʪʨʝ-
ʙʦʚʘʥʦ ʚ ʙʫʜʫʱʝʤ, ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʥʘ ʨʘʟ-

ʚʠʪʠʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʠʦʨʠʪʝʪʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʤʦʛʫʪ ʩʪʘʪʴ 

ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ: 

- ʧʨʦʛʨʘʤʤ ʀʀ ʠ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ ʥʦʚʦʛʦ 
ʧʦʢʦʣʝʥʠʷ; 

- ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ; 

- ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʙʠʦʪʝʭʥʦʣʦʛʠʡ; 

- ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʛʠʧʝʨʟʚʫʢʦʚʳʭ ʠ ʣʘʟʝʨʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ. 

ʊʘʢ, ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʚʦʦʨʫʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʨʦʣʠ ʯʝʣʦʚʝʢʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʣʥʳʤ ʦʪʩʪʨʘʥʝʥʠʝʤ ʝʛʦ ʦʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʫʯʘʩʪʠʷ ʚ ʭʦʜʝ ʙʦʷ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠ-

ʣʠʷ ʥʘ ʩʦʟʜʘʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʥʠʪʨʠʜʘ 

ʛʘʣʣʠʷ, ʛʨʘʬʝʥʘ ʠ ʫʛʣʝʨʦʜʥʳʭ ʥʘʥʦʪʨʫʙʦʢ, ʘ ʪʘʢʞʝ 

ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʚʦʦʨʫʞʝʥʠʡ. 

ʅʫʞʥʦ ʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʧʪʠʯʝ-

ʩʢʠʭ ʠ ʢʚʘʥʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʦ ʤʥʝʥʠʶ ʫʯʝ-

ʥʳʭ, ʵʬʬʝʢʪ ʦʪ ʧʦʷʚʣʝʥʠʷ ʢʚʘʥʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʙʫʜʝʪ ʩʨʘʚʥʠʤ ʩ ʵʬʬʝʢʪʦʤ ʧʦʷʚʣʝʥʠʷ ʦʙʳʯʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ. ʂʚʘʥʪʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝ-

ʣʠʯʘʪ ʤʦʱʥʦʩʪʴ, ʥʦ ʠ ʧʦʟʚʦʣʷʪ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪ-

ʥʳʝ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ. ʆʥʠ ʩʪʘʥʫʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʀ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʈʘʟʚʠʪʠʝ ʩʘʤʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʦʪʢʨʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʧʝʨʩʧʝʢ-

ʪʠʚʳ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʚʦʦʨʫʞʝʥʥʦʡ 

ʙʦʨʴʙʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʧʦʩʦʙʦʚ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʦʨʛʘʥʠʟʦʚʘʥ, ʧʦ 

ʩʫʪʠ, ʢʘʢ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ. 

ʇʝʨʚʳʝ ʩʣʦʠ çʥʝʡʨʦʥʦʚè ʀʀ ʚʳʯʣʝʥʷʶʪ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʩʣʝʜʫʶʱʠʝ ʠʭ ʘʥʘʣʠʟʠ-

ʨʫʶʪ ʠ ʢʦʤʙʠʥʠʨʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʚʦʜʦʚ. ʂʘʢ 

ʠ ʚ ʤʦʟʛʝ, ʛʠʙʢʦʩʪʴ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʣʦʷʤʠ ʀʀ ʧʦʟʚʦ-

ʣʷʝʪ ʩʠʩʪʝʤʝ ʦʙʫʯʘʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ. ʇʨʠ 

ʵʪʦʤ ʀʀ ʥʝ ʩʚʷʟʘʥ ʤʝʜʣʝʥʥʳʤ ʰʘʛʦʤ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʵʚʦʣʶʮʠʠ. ʋʞʝ ʩʝʛʦʜʥʷ ʦʥ ʚʳʧʦʣʥʷʝʪ ʤʥʦʛʠʝ 

ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʵʬʬʝʢʪʠʚʥʝʝ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʥʘ ʩʠʤʫʣʷʪʦʨʝ ʚʦʟʜʫʰʥʦʛʦ ʙʦʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ, ʥʝ ʧʦʚʪʦʨʷʷ 

ʦʰʠʙʦʢ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʥʘ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʚʠʪʠʷ ɺɺʊ. 

ɼʘʣʴʥʦʚʠʜʥʳʡ ʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʦʩʥʦʚ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʥʘ ʠʭ ʦʩ-

ʥʦʚʝ ʚʦʦʨʫʞʝʥʠʡ, ʚʦʝʥʥʦʡ ʠ ʪʝʭʥʠʢʠ ʧʦʟʚʦʣʠʪ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʶ ʚʦʝʥʥʫʶ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʜʦʣʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʚʧʝʨʝʜ. 
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TYPES OF WATERPROOFING MATERIALS, THE OPTIONS FOR THE DEVICE 

WATERPROOFING FOUNDATIONS  

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ ʠ ʚʦʩʪʨʝʙʦʚʘʥ, 

ʧʦʪʦʤʫ ʯʪʦ ʚʣʠʷʥʠʝ ʚʣʘʛʠ ʥʝ ʪʦʣʴʢʦ ʥʝ ʬʫʥʜʘʤʝʥʪʳ, ʥʦ ʠ ʥʘ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʦʯʝʥʴ ʧʘʛʫʙ-

ʥʳʤ ʠ ʥʦʩʠʪ ʢʨʠʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʱʠʡ ʦʙʟʦʨ ʚʩʝʭ ʪʠʧʦʚ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ, ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʚʘʨʠʘʥʪʦʚ 

ʫʩʪʨʦʡʩʪʚʘ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. 

Abstract 

Currently, the issue of waterproofing in certain regions of the world is very popular and in demand, because 

the influence of moisture not only on the foundations, but also on buildings in General is sometimes very harmful 

and is critical for the durability of structures of buildings and structures. The article offers a General overview of 

all types of materials for waterproofing, provides examples of options for waterproofing foundations, indicating 

the advantages and disadvantages. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʠʟʦʣʷʮʠʷ, ʬʫʥʜʘʤʝʥʪ, ʦʙʤʘʟʦʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ, ʦʢʣʝʝʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ, 

ʧʨʦʥʠʢʘʶʱʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ, ʤʦʥʪʠʨʫʝʤʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ. 

Keywords: waterproofing, foundation, coating waterproofing, pasting waterproofing, penetrating water-

proofing, mounted waterproofing. 

 

Types of waterproofing materials. 

The main purpose of waterproofing materials is to 

give protective properties to building structures of 

buildings and structures from the negative influence of 

aggressive chemical liquids (alkali, acid, and so on). 

The purpose of waterproofing materials is different; as 

a result, it is customary to combine all insulation mate-

rials for their own purpose and type of main material. 

(Table 1) [1.2] 

Table 1.  

Types of materials for waterproofing 

Types of materials for waterproofing 

Purpose Type of main material 

Anti-filtration Asphalt 

Anticorrosive Mineral 

Sealing Plastic / Metal 

 

Waterproofing materials, the main material of 

which is asphalt (a mixture of mineral powder with bi-

tumen), are used for painting and plastering buildings 

and structures, as well as to strengthen the density of 

expansion joints. Asphalt waterproofing is used for the 

impregnation of components and for the manufacture 

of roll waterproofing, such as Hydrosol and glass fiber. 

Asphalt concrete waterproofing materials are obtained 

by mixing petroleum bitumen with mineral powders, 

sand or crushed stone when heated; using petroleum-

based solvents; or an aqueous emulsion. 

However, bituminous polymer waterproofing ma-

terials are becoming very popular today, as they are 

more flexible and have greater crack resistance. [3] 

In the countries of the former Soviet Union and 

Russia, the most commonly used materials were based 

on bitumen in the form of an aqueous emulsion, such 

as cold asphalt mastics, bituminous-latex compositions 

and elastin, the advantage of which is the possibility of 

using local materials, which reduces the cost of water-

proofing. [4] 

Waterproofing materials based on mineral com-

pounds are made from mixtures of cement, clay and 

mineral binders. The main application of these materi-

als is painting, the role of which is played by paints 

based on cement and silicate; plaster of various coat-

ings, and is used for large waterproofing structures in 

the form of hydrophobic putties, clay-cement blocks 

with anti-filtration protection. Waterproofing materials, 

surfactants, and other special additives are used for 

mineral-based upgrades. [5] 

Waterproofing materials based on plastic com-

pounds are widely used for finishing works, such as 

painting, plaster. Epoxy paints, paint and varnish mate-

rials based on complex polyester ethanol are used for 

painting, as well as for plastering from polymer solu-

tions and concretes, as well as faizol. Plastic water-

proofing materials are also used for the manufacture of 
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adhesive waterproofing materials, resulting in a poly-

ethylene and polyvinyl chloride film. To obtain high 

values of density of deformation joints of buildings and 

structures, such waterproofing materials are also used: 

rubber-based sealants, profile strips of rubber and pol-

yvinyl chloride, elastic glass materials. 

In the modern world, when more and more mate-

rials with specific properties are required, the volume 

of plastic waterproofing materials produced is growing 

and, at present, the most common are thiokol sealants, 

epoxy paints, polyester fiberglass and polyethylene 

screens. [6] 

Metal-based waterproofing materials are widely 

used for surface waterproofing, including for increas-

ing the density of expansion joints in specific structures 

where exclusive responsibility is required: dams, dia-

phragms, reservoirs. There are thinner metal water-

proofing materials, such as copper and aluminum foil. 

This waterproofing can be aimed at improving the indi-

vidual characteristics of rolled materials. In addition, 

metal-based waterproofing materials are increasingly 

being replaced with plastic-based waterproofing mate-

rials. 

All waterproofing materials have a common inter-

nal structure or structure, as well as indicators of quality 

or properties. The internal structure is obtained because 

of processing raw materials in certain directions and de-

pendencies. In addition, the bond is only established 

with the most suitable structures when stable bonds 

form stable basic properties during changes inside and 

outside the material in individual elements. 

The options for the device waterproofing foun-

dations 

Depending on the method of application and the 

principle of operation, the following types of water-

proofing of the base are distinguished: coating, pasting, 

penetrating and mounted waterproofing of the founda-

tion. 

Coating waterproofing is a single-layer or multi-

layer coating up to several centimeters thick. The com-

positions are applied in cement and bitumen based. 

This is one of the most popular and affordable options 

for waterproofing the Foundation. 

Advantages: ease of application, the ability to use 

for complex elements. 

Disadvantages: the main drawback is shrinkage, 

which leads to the rupture of the waterproofing. 

 
Pic.1 Coating waterproofing 

 

Pasting waterproofing ï adhesive or filler mate-

rial of the roll material. Most often used roofing mate-

rial, at least ï brizol, gidroizol, Isola, gidrostekloizol. 

Advantages: easy to use, long service life. 

Disadvantages: the complexity of applying the 

material, careful preparation of the foundation surface. 
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Pic.2 Pasting waterproofing 

 

Penetrating waterproofing ï materials made 

from cement, chemical additives or specially crushed 

sand. It is used for internal waterproofing of founda-

tions and repair works of concrete structures. 

Advantages: the formation of a moisture-resistant 

layer in the mass of concrete, which provides protection 

of structures from the inside, there is no need to dry the 

concrete. 

Disadvantages: used for waterproofing only on 

crack-resistant concrete structures, not used for porous 

materials, not recommended for foundation-prefabri-

cated blocks. 

 
Pic.3 Penetrating waterproofing 

 

Mounted waterproofing is the creation of protec-

tive screens. Today, profiled membranes are used as 

protective screens. 

Advantages: durability, neutrality to aggressive 

environments, resistance to deformations of structures. 

Disadvantages: failure of drainage screens in the 

event of raising the water table above the level of the 

discharge pipes. 



130 TECHNICAL SCIENCE /  ζColloquium - journal η# 10(62),2020  

 
Pic.4 Mounted waterproofing 
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MANAGEMENT OF PROFESSIONAL RISKS WHEN HANDLING ACIDS AT A CHEMICAL 

ENTERPRISE 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʧʨʠ ʦʙ-

ʨʘʱʝʥʠʠ ʩ ʢʠʩʣʦʪʘʤʠ ʥʘ ʭʠʤʠʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʠ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʢʠʩʣʦʪʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʨʠʩʢʦʚ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʢʠʩʣʦʪʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

Abstract 

This article discusses the main aspects of building a risk management system for handling acids in a chemical 

plant. The methods and procedures for assessing the risk to health and the environment in the handling of acids 

in organizations of the chemical complex are considered. 
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Examples of planning and creating a risk management system based on the identification of risks in the han-

dling of acids at the enterprise are given. 
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Key words: acid, chemical object, risk, industrial safety, risk management, chemical accidents. 

 

ʍʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʨʘʙʦʪ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʨʠʩʢʠ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʄʥʦʛʠʝ ʪʳʩʷʯʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʠ 

ʤʥʦʛʠʝ ʥʦʚʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʪʘʢʞʝ ʧʦʷʚʣʷ-

ʶʪʩʷ ʥʘ ʨʳʥʢʝ ʢʘʞʜʳʡ ʛʦʜ. ʇʦʵʪʦʤʫ ʥʝʦʪʣʦʞʥʦʡ 

ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʭʠ-

ʤʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʪʨʝʙʫʝʪ ʵʬʬʝʢ-

ʪʠʚʥʦʛʦ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʠʣʠ ʠʤʧʦʨʪʝʨʦʚ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʭʠʤʠʯʝʩʢʠʭ ʚʝ-

ʱʝʩʪʚ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʷʭ ʠ ʤʝʨʘʭ ʧʨʝʜʦ-

ʩʪʦʨʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ. ɿʘ 

ʪɻʠʤ ʧʦʪʦʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʦʣʞʥʳ ʩʣʝʜʦʚʘʪʴ ʝʞʝ-

ʜʥʝʚʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʥʷʪʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨ ʜʣʷ 

ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʩʝʣʝʥʠʷ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ. 

ʈʘʟʚʠʪʠʝ ʪʨʝʙʫʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʠʭ ʟʘʚʦʜʦʚ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʜʨʫʛʠʭ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʜʥʘʢʦ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʚʣʠʷʪʴ ʦʙʳʯ-

ʥʳʝ ʩʙʨʦʩʳ ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʅʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʚʳʙʨʦʩʳ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪ-

ʭʦʜʦʚ. ɺʳʙʨʦʩʳ ʪʦʢʩʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ 

ʠʤʝʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʢ ʜʣʷ ʟʜʦ-

ʨʦʚʴʷ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʉʝʨʠʷ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʚʘʨʠʡ ʚ 1970-

ʭ ʠ 1980-ʭ ʛʦʜʘʭ ʧʦʜʯʝʨʢʥʫʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʧʨʠ ʧʦʚʩʝʜʥʝʚ-

ʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʧʝʨʘʮʠʷʭ ʠ ʘʚʘʨʠʷʭ. ʇʨʝʜʳ-

ʜʫʱʠʝ ʧʦʧʳʪʢʠ ʩʧʨʘʚʠʪʴʩʷ ʩ ʵʪʠʤʠ ʨʠʩʢʘʤʠ, ʝʩʣʠ 

ʪʘʢʦʚʳʝ ʙʳʣʠ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʯʘ-

ʩʪʠʯʥʳʤʠ. ʅʝʢʦʪʦʨʳʝ ʨʘʩʪʝʥʠʷ ʭʦʨʦʰʦ ʦʩʥʘʱʝʥʳ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʧʘʩʥʦʩʪʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ 

ʜʨʫʛʠʝ ʥʝʪ. ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʧʨʘʚʣʝ-

ʥʠʶ ʨʠʩʢʘʤʠ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʷʭ, ʘ ʥʝʢʦʪʦʨʳʝ - ʥʘ ʫʛʨʦʟʘʭ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʝ, ʪʘʢʠʭ ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʜʨʫʛʠʝ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʜʝʡʩʪʚʠʡ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʜʣʷ ʢʨʫʧʥʳʭ 

ʘʚʘʨʠʡ. ʆʯʝʥʴ ʥʝʤʥʦʛʠʝ ʫʯʣʠ ʚʩʝ ʨʠʩʢʠ.  

ɽʩʣʠ ʨʠʩʢʠ ʤʦʛʫʪ ʦʮʝʥʠʚʘʪʴʩʷ ʠ ʫʧʨʘʚʣʷʪʴʩʷ 

ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʩʥʦʚʝ, ʪʦʛʜʘ ʙʦʣʝʝ ʩʢʫʜʥʳʝ ʨʝ-

ʩʫʨʩʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, 

ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʣʝʛʯʝʥʦ. 

ʈʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʦʛʫʪ ʠʟʚʣʝʯʴ 

ʙʦʣʴʰʫʶ ʚʳʛʦʜʫ ʠʟ ʧʨʠʥʷʪʠʷ ʨʘʟʫʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʨʦʤʳʰʣʝʥ-

ʥʳʤ ʨʘʟʚʠʪʠʝʤ. 

ʎʝʣʴʶ ʦʮʝʥʢʠ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʩʝʭ 

ʨʠʩʢʦʚ ʜʣʷ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʠʭ ʨʠʩʢʦʚ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʱʠʪʥʳʝ 

ʤʝʨʳ. ɼʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʢʦʥʮʝʧʮʠʶ ʦʙʨʘʱʝʥʠʷ ʩ ʢʠʩʣʦ-

ʪʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ ʠ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʦʮʝʥʢʠ 

ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʦʙʨʘ-

ʱʝʥʠʠ ʩ ʢʠʩʣʦʪʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʭʠʤʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ.  

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩ-

ʢʘʤʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʯʝʪʳʨʝ ʰʠʨʦʢʠʭ ʢʦʤʧʦ-

ʥʝʥʪʘ:  

ʐʘʛ 1: ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʦʙʣʘʩʪʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʤʝʨʦ-

ʧʨʠʷʪʠʡ ʜʣʷ ʘʥʘʣʠʟʘ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯ-

ʥʳʭ ʚʠʜʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʭʘʨʘʢʪʝʨ ʠ ʪʠʧ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʜʨʫʛʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʠ ʧʦʩʪʘʥʦʚʢʫ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʦʭʨʘʥʳ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʭʝʤʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʥʷʪʘ. ʄɸɻɸʊʕ ʧʦʜʛʦʪʦʚʠʣʦ ʦʪʜʝʣʴʥʳʡ ʜʦʢʫ-

ʤʝʥʪ [1] ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠ-

ʪʝʪʦʚ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʨʫʧʥʳʤʠ ʘʚʘʨʠʷʤʠ ʚ ʧʝ-

ʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ, ʜʣʷ ʦʢʘʟʘ-

ʥʠʷ ʧʦʤʦʱʠ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ.  

ʐʘʛ 2: ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʘʥʘʣʠʟʫ 

ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʦ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʠʩʢʘ ʠʣʠ 

ʦʧʘʩʥʦʩʪʠ (QRA) ʜʣʷ ʢʨʫʧʥʳʭ ʘʚʘʨʠʡ, ʘʥʘʣʠʟ ʥʝ-

ʧʨʝʨʳʚʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʚʦʜʫ ʥʘ ʦʢʨʫ-

ʞʘʶʱʫʶ ʩʨʝʜʫ, ʘʥʘʣʠʟ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʦʪʭʦ-

ʜʦʚ ʠ ʘʥʘʣʠʟ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚ-

ʢʦʡ.  

ʐʘʛ 3: ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʤʝʨ ʘʚʘʨʠʡʥʦʛʦ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʟʘʱʠʪʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ ʚʥʝ ʝʝ ʠ ʥʘ ʤʝʩʪʝ; ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʘʡʦʥʝ; ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʣʦʞʝʥʠʡ.  

ʐʘʛ 4: ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʣʘʥʘʤʠ ʜʝʡ-

ʩʪʚʠʡ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʟʘʪʨʘʪ / ʚʳʛʦʜ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʨʠʩʢʘ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʤʝʨ ʧʦ ʨʝʘʣʠʟʘʮʠʠ. ʂʦʤ-

ʧʦʥʝʥʪʳ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʜʦʣʞʥʳ 

ʦʭʚʘʪʳʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ, ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʳʝ ʠ ʣʦʢʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʚʦʤ ʰʘʛʝ, ʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʧʘʩʥʦʩʪʴ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, 
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ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʢʘʯʢʝ ʢʠʩʣʦʪ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʭʠʤʠ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʧʨʠ ʭʨʘʥʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

ʷʚʣʷʶʪʩʷ: 

Å ʤʘʨʢʠʨʦʚʢʘ; 

Å ʘʢʪʫʘʣʴʥʘʷ ʚʝʨʩʠʷ ʜʘʥʥʳʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʭʠʤʠʢʘʪ; 

Å ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʩʪʘʚʱʠʢʘ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ); 

Å ʧʫʙʣʠʢʘʮʠʠ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ; 

Å ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʣʠʪʝʨʘʪʫʨʘ. 

ʈʠʩʢʠ ʚʦʟʥʠʢʘʶʪ ʚ ʦʩʥʦʚʥʦʤ, ʢʦʛʜʘ ʭʠʤʠʯʝ-

ʩʢʠʝ ʚʝʱʝʩʪʚʘ ʦʢʘʟʳʚʘʶʪʩʷ ʚʳʧʫʱʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʫʪʝʯʢʠ. 

ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʫʪʝʯʝʢ: 

1 ʄʝʭʘʥʠʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ 

ʠʣʠ ʧʦʣʢʠ 

- ʯʨʝʟʤʝʨʥʘʷ ʠʣʠ ʨʠʩʢʦʚʘʥʥʘʷ ʥʝʧʨʘʚʠʣʴʥʘʷ 

ʫʢʣʘʜʢʘ; 

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʧʝʨʝʚʦʟʢʘ; 

- ʧʝʨʝʛʨʫʟʢʘ ʧʦʣʦʢ; 

- ʥʝʨʦʚʥʳʝ ʠʣʠ ʥʘʢʣʦʥʥʳʝ ʧʦʣʳ ʚ ʢʣʘʜʦʚʦʡ 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʣʦʥ ʠʣʠ ʦʧʨʦʢʠʜʳ-

ʚʘʥʠʝ ʭʨʘʥʷʱʠʝʩʷ ʪʘʨʳ. 

2 ʌʠʟʠʯʝʩʢʦʝ ʠʣʠ ʭʠʤʠʯʝʩʢʦʝ ʠʥʜʫʮʠʨʦʚʘʥ-

ʥʦʝ ʩʪʘʨʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʠʣʠ ʧʦʣʦʢ 

- ʩʥʠʞʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʚ 

ʵʣʘʩʪʠʯʥʦʡ ʠ ʭʨʫʧʢʦʡ ʧʣʘʩʪʤʘʩʩʝ; 

-  ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʘ, ʠ ʦʩʦʙʝʥʥʦ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʣʘʩʪʠʢ ʩʪʘʥʦʚʠʪʩʷ 

ʭʨʫʧʢʠʤ; 

- ʩʥʠʞʝʥʠʝ ʫʧʨʫʛʦʩʪʠ ʠ ʧʦʷʚʣʝʥʠʝ ʣʦʤʢʦʩʪʠ 

ʧʣʘʩʪʤʘʩʩ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ, ʤʝ-

ʪʘʣʣʠʯʝʩʢʘʷ ʪʘʨʘ ʪʘʢ ʞʝ ʩʪʘʥʦʚʠʪʩʷ ʭʨʫʧʢʦʡ; 

- ʪʝʧʣʦʚʦʝ ʨʘʟʤʷʛʯʝʥʠʝ ʧʣʘʩʪʤʘʩʩ; 

- ʢʦʨʨʦʟʠʷ ʨʝʘʢʪʠʚʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠʟ ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʪʝʨʠʘʣʘ ʢʦʥʪʝʡʥʝʨʘ ʩ ʭʨʘ-

ʥʠʤʳʤ ʪʦʚʘʨʦʤ; 

3 ʌʠʟʠʯʝʩʢʠ ʠʣʠ ʭʠʤʠʯʝʩʢʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʝ 

ʵʬʬʝʢʪʳ ʚ ʭʨʘʥʷʱʠʭʩʷ ʪʦʚʘʨʘʭ 

- ʭʦʣʦʜʥʘʷ ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ, ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ 

ʙʫʪʳʣʢʠ ʩ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ, 

- ʥʘʛʨʝʚ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ 

ʠʟ-ʟʘ ʜʘʚʣʝʥʠʷ ʧʘʨʦʚ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʦʪʚʝʪʩʚʫʶʱʠʭ ʨʠʩʢʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʣʘʥʠʪʚʘʪʴ ʤʝʨʳ ʧʦ ʠʭ ʫʩʪʨʘʥʝ-

ʥʠʶ, ʘ ʪʘʢ ʞʝ ʨʘʟʣʠʯʥʫʶ ʥʦʨʤʘʪʠʚʥʫʶ ʜʦʢʫʤʝʥʪʘ-

ʮʠʶ ï ʠʥʩʨʫʢʮʠʠ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʘʨʪʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʩʪʨʫʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʫʶʱʠʭ ʨʘʙʦ-

ʯʠʭ ʤʝʩʪʘʭ ʜʘʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʧʨʦʚʝʩʪʠ ʦʙʫ-

ʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ. 

ʂ ʧʨʠʤʝʨʫ, ʫʢʘʟʘʥʠʷ ʧʦ ʭʨʘʥʝʥʠʶ ʢʠʩʣʦʪ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʢʣʘʜʝ, ʪʘʢ ʠʚ ʣʘʙʦʨʘʪʦʨʠʠ (ʝʩʣʠ ʪʘʢʘʷ ʠʤʝʝʪʩʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ). 

ʂʦʥʪʝʡʥʝʨʳ ʠ ʫʧʘʢʦʚʢʘ ʜʣʷ ʭʠʤʠʢʘʪʦʚ 

ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʤʝʭʘʥʠʯʝ-

ʩʢʦʤʫ, ʪʝʨʤʠʯʝʩʢʦʤʫ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, 

ʩʚʷʟʘʥʥʦʤʫ ʩ (ʚʥʫʪʨʝʥʥʝʡ) ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʠ 

ʭʨʘʥʝʥʠʝʤ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʷ-

ʶʪʩʷ, ʝʩʣʠ ʚʳʧʦʣʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʧʘʢʦʚʢʝ ʠʣʠ 

ʢʦʥʪʝʡʥʝʨʫ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ (ʪʨʘʥʩ-

ʧʦʨʪʥʘʷ ʫʧʘʢʦʚʢʘ ʩʦʛʣʘʩʥʦ ɼʆʇʆɻ / ʄʇʆɻ). ʍʠ-

ʤʠʢʘʪʳ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʦʨʠʛʠʥʘʣʴʥʦʡ ʫʧʘ-

ʢʦʚʢʝ. ɽʩʣʠ ʭʠʤʠʢʘʪʳ ʥʝ ʭʨʘʥʷʪʩʷ ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʢʦʥʪʝʡ-

ʥʝʨʳ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʜʭʦʜʷʪ ʠ ʧʨʘʚʠʣʴʥʦ ʤʘʨʢʠʨʦ-

ʚʘʥʳ. ʆʧʘʩʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ 

ʪʦʣʴʢʦ ʚ ʟʘʢʨʳʪʳʭ ʫʧʘʢʦʚʢʘʭ ʠʣʠ ʢʦʥʪʝʡʥʝʨʘʭ. ʂʘʢ 

ʤʠʥʠʤʫʤ ʥʘʟʚʘʥʠʝ ʚʝʱʝʩʪʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ 

ʥʘ ʢʘʞʜʦʤ ʢʦʥʪʝʡʥʝʨʝ ʠʣʠ ʫʧʘʢʦʚʢʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʧʘʩʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʧʨʝʧʘʨʘʪʳ / ʩʤʝʩʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʦʤʝʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʠʤʚʦʣʦʤ ʦʧʘʩ-

ʥʦʩʪʠ (ʧʠʢʪʦʛʨʘʤʤʦʡ), ʘ ʪʘʢʞʝ ʬʨʘʟʘʤʠ ʦʧʘʩʥʦʩʪʝʡ 

ʠ ʤʝʨʘʤʠ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. 

ʅʝʦʯʠʱʝʥʥʳʝ ʧʫʩʪʳʝ ʢʦʥʪʝʡʥʝʨʳ ʠ ʯʘʩʪʠʯʥʦ 

ʧʫʩʪʳʝ ʢʦʥʪʝʡʥʝʨʳ ʪʨʝʙʫʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʘʢ 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʚʦʟʜʫʰʥʦ-ʛʘʟʦʚʳʝ 

ʩʤʝʩʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ, ʢʦʛʜʘ ʣʝʛʢʦʚʦʩʧʣʘʤʝ-

ʥʷʶʱʠʝʩʷ ʞʠʜʢʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʵʪʠʭ ʢʦʥʪʝʡ-

ʥʝʨʦʚ. ʇʦʵʪʦʤʫ ʵʪʠ ʩʦʩʫʜʳ ʜʦʣʞʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ 

ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʠ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ, ʥʦ ʜʦʣʞʥʳ 

ʭʨʘʥʠʪʴʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛʠʭ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʠʤʝʪʴ 

ʯʝʪʢʫʶ ʤʘʨʢʠʨʦʚʢʫ. ɽʩʣʠ ʭʠʤʠʢʘʪʳ ʟʘʧʦʣʥʷʶʪʩʷ ʠ 

ʧʝʨʝʥʦʩʷʪʩʷ, ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʨʘʙʦʯʝʡ ʟʦʥʦʡ. ʇʦʵʪʦʤʫ ʦʥ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʝ ʤʝʨʳ. 

ʍʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʥʠʢʦʛʜʘ ʥʝ ʩʣʝʜʫʝʪ ʭʨʘ-

ʥʠʪʴ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥ-

ʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʣʶʜʝʡ. ʂ ʪʘʢʠʤ ʤʝʩʪʘʤ ʦʪʥʦ-

ʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʘʨʰʨʫʪʳ ʮʠʨʢʫʣʷʮʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʣʝʩʪʥʠʮʳ, ʢʦʨʠʜʦʨʳ, ʘʚʘʨʠʡʥʳʝ ʚʳʭʦʜʳ ʠ 

ʧʫʪʠ ʵʚʘʢʫʘʮʠʠ, ʫʟʢʠʝ ʧʨʦʭʦʜʳ ʠ ʫʟʢʠʝ ʜʚʦʨʳ. 

ʕʪʠ ʦʙʱʠʝ ʫʢʘʟʘʥʠʷ ʢʘʩʘʶʪʩʷ ʭʨʘʥʝʥʠʷ ʢʠʩʣʦʪ 

ʠ ʭʠʤʠʢʘʪʦʚ. ɸʥʘʣʦʛʠʯʥʳʝ ʫʢʘʟʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘ-

ʶʪʩʷ ʜʣʷ ʦʧʝʨʘʮʠʡ ʧʦ ʧʝʨʝʢʘʯʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠ-

ʨʦʚʢʝ, ʧʨʠʝʤʢʠ ʠ ʦʪʛʨʫʟʢʝ ʢʠʩʣʦʪ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩ-

ʧʝʢʪʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ 

ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʢʠʩʣʦʪʘʤʠ ʥʘ ʭʠʤʠʯʝʩʢʦʤ ʧʨʝʜ-

ʧʨʠ̫ʪʠʠ. ʆʩʪʦʨʦʞʥʦʩʪʴ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʪʨʝʙʫʝʪ 

ʟʥʘʥʠʷ ʦʧʘʩʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʭʠ-

ʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʠ ʚʳʨʘʙʦʪʢʠ ʨʘʟʫʤʥʳʭ ʤʝʨ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʭ ʦʙʨʘʱʝʥʠʝʤ ʠ ʫʪʠʣʠʟʘʮʠʝʡ. ʅʝ ʚʩʝ ʨʠʩʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ, ʥʦ ʙʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʠ ʪʱʘʪʝʣʴʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʘʙʦʨʘʪʦʨʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘ-

ʝʪʩʷ. 

ʆʙʫʯʝʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʠ ʣʠʮʘ, 

ʨʘʙʦʪʘʶʱʠʝ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʜʦʣʞʝʥ 

ʟʥʘʪʴ, ʢʘʢ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʠʪʫʘ-

ʮʠʠ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʠʛʨʘʪʴ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʫʯʨʝ-

ʞʜʝʥʠʠ, ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʜʦʣʞʝʥ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ 

ʨʘʟʫʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʥʝ 

ʪʦʣʴʢʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʜʣʷ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ. ʇʨʠʟʥʘʥʠʝ ʵʪʦʡ 

ʨʦʣʠ ʠ ʝʝ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʵʣʝ-

ʤʝʥʪʦʚ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 
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