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ɺ ʩʙʦʨʥʠʢʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ɺʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 30-ʡ ʈʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʩʪʫʜʝʥʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʉʠʙʠʨʠ. 
ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ, 

ʫʯʘʱʠʭʩʷ, ʨʘʙʦʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʘ ʪʘʢʞʝ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʚʥʝʜʨʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʥʘʫʯʥʳʭ 
ʨʘʟʨʘʙʦʪʦʢ. 

ɺ ʯʘʩʪʠ 1 ʠ 2 ʩʙʦʨʥʠʢʘ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢè, çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢè. 
ɺ ʯʘʩʪʠ 3 ʩʙʦʨʥʠʢʘ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢè, çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠè ʠ 

çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢè. 
ɺ ʯʘʩʪʠ 4 ʠ 5 ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʪʘʪʴʠ, ʦʪʦʙʨʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʊʝʢʩʪʳ ʜʦʢʣʘʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ 
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ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʫʤʥʦʡ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ESP8266. ɺ ʩʪʘʪʴʝ 

ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ 

ʯʝʨʝʟ Web-ʠʥʪʝʨʬʝʡʩ, ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʛʦʜʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʚʝʥʪʠʣʷʮʠʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ ʨʫʯʥʦʤ ʨʝʞʠʤʘʭ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʚʢʣʶʯʘʝʪ ʚʳʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʝʡ ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʨʧʫʩʘ. ʀʩʩʣʝʜʫʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʨʝʰʝʪʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʚʝʨʰʘʝʪ ʩʪʘʪʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ESP8266, ʫʤʥʘʷ ʚʝʥʪʠʣʷʮʠʷ, Web-ʠʥʪʝʨʬʝʡʩ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʪʠʤʠʟʘʮʠʷ, ʫʤʥʳʡ ʜʦʤ 

The article discusses the development process of a smart ventilation system for 

residential spaces based on the ESP8266 microcontroller. The paper describes the 

software part of the project, including system control via a web interface, weather 

data retrieval, and ventilation regulation in automatic and manual modes. Design 

aspects involve component selection and creation of 3D models for control 

mechanisms and housing. Technical specifications of the used grille and design 

optimization are explored. The article concludes with the testing and optimization 

process. 

Keywords: ESP8266, smart ventilation, web interface, 3D modeling, technical 

specifications, optimization, smart house 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʢʦʛʜʘ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʥʘʰʝʡ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʢʦʥʮʝʧʮʠʷ ʫʤʥʦʛʦ ʜʦʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠ 

ʟʜʦʨʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 
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ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ, ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʥʳ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʙʣʘʛʦʧʦʣʫʯʠʠ ʠ ʢʦʤʬʦʨʪʝ ʧʨʦʞʠʚʘʶʱʠʭ. 

ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʪʝʣʝʤʝʪʨʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ, ʩʧʦʩʦʙʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ 

ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʧʨʦʞʠʚʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʷ ʧʨʦʘʥʘʣʠʟʠʨʫʶ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʚʝʥʪʠʣʷʮʠʝʡ ʚ ʩʠʩʪʝʤʝ ʫʤʥʦʛʦ ʜʦʤʘ, ʛʜʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʘʢʪʠʚʠʨʫʝʤʘʷ ʫʤʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ, 

ʧʦʜʜʝʨʞʠʚʘʷ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʣʘʞʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʫʤʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʝʡ ʜʣʷ ʞʠʣʳʭ ʟʜʘʥʠʡ 

ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

a. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ 

ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʩʠʩʪʝʤʘʭ, ʨʘʙʦʪʘʶʱʠʭ 24/7. 

b. ʂʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ: ʫʤʥʘʷ ʚʝʥʪʠʣʷʮʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʢʦʧʣʝʥʠʝ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʣʣʝʨʛʝʥʦʚ, ʫʣʫʯʰʘʷ ʟʜʦʨʦʚʴʝ ʠ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ. 

c. ʂʦʤʬʦʨʪ ʠ ʫʜʦʙʩʪʚʦ: ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ 

ʫʩʣʦʚʠʷʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʦʤʬʦʨʪ ʠ ʫʜʦʙʩʪʚʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʝʡ ʫʣʫʯʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. 

ʎʝʣʴ: ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʤʥʦʡ ʚʝʥʪʠʣʷʮʠʠ ʜʣʷ ʞʠʣʳʭ 

ʟʜʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʣʝʤʝʪʨʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʟʜʫʭʘ. 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ: 

a. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʝʡ, 

ʚʳʷʚʠʪʴ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʫʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

b. ʆʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ (ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ ʠ ʜʨ.). 

c. ʉʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʨʫʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ð ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʣʛʦʨʠʪʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ: 

ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʝʡ: 

A. ʉʯʠʪʳʚʘʥʠʝ ʪʝʢʫʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʩ 

ʜʘʪʯʠʢʦʚ. 

B. ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʣʘʞʥʦʩʪʠ ʩʥʘʨʫʞʠ ʠʟ ʚʥʝʰʥʝʛʦ 

ʠʩʪʦʯʥʠʢʘ (ʥʘʧʨʠʤʝʨ, ʩʝʨʚʝʨʘ ʗʥʜʝʢʩʘ). 

C. ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʜʣʷ ʦʪʢʣʶʯʝʥʠʷ ʚʝʥʪʠʣʷʮʠʠ ʥʦʯʴʶ. 
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D. ʆʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʛʦʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦ ɻʆʉʊʫ [1]. 

E. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʚʢʣʶʯʝʥʠʠ ʚʝʥʪʠʣʷʮʠʠ ʥʘ ʦʩʥʦʚʝ: 

a. ʇʨʝʚʳʰʝʥʠʷ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ/ʠʣʠ ʚʣʘʞʥʦʩʪʠ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ. 

b. ʉʦʦʪʥʦʰʝʥʠʷ ʪʝʢʫʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʩ ʧʦʨʦʛʘʤʠ ʜʣʷ 

ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʛʦʜʘ. 

c. ʈʝʞʠʤʘ ʨʘʙʦʪʳ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʨʫʯʥʦʛʦ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

F. ʇʦʜʩʪʨʦʡʢʘ ʧʦʣʦʞʝʥʠʷ ʩʪʚʦʨʦʢ ʨʝʰʝʪʢʠ ʠ ʚʢʣʶʯʝʥʠʝ ʚʝʥʪʠʣʷʪʦʨʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʦʢʘʟʘʥ ʥʘ ʙʣʦʢ-ʩʭʝʤʝ (ʈʠʩʫʥʦʢ 1). 

 
ʈʠʩʫʥʦʢ 1 - ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʛʨʘʤʤʳ 

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʥʪʠʣʷʮʠʝʡ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ 

ESP8266, ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ Wi-Fi. ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʝʪʠ ʠ ʠʩʧʦʣʴʟʫʝʪ Web-ʩʝʨʚʝʨ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ NTPClient, ʘ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ï ʙʠʙʣʠʦʪʝʢʘ DHT. 

ʇʨʦʛʨʘʤʤʘ ʥʘ C++ ʚʢʣʶʯʘʝʪ ʧʦʜʢʣʶʯʝʥʠʝ ʙʠʙʣʠʦʪʝʢ, ʦʙʲʷʚʣʝʥʠʝ 

ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʦ ʚʣʘʞʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʝ, ʫʧʨʘʚʣʝʥʠʝ 

ʚʝʥʪʠʣʷʮʠʝʡ ʠ ʜʘʪʯʠʢʘʤʠ. ʇʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʩʫʪʦʢ, 

ʩʯʠʪʳʚʘʝʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ, ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʛʦʜʝ ʩ ʚʥʝʰʥʝʛʦ 

ʩʝʨʚʝʨʘ ʯʝʨʝʟ JSON, ʫʧʨʘʚʣʷʝʪ ʩʝʨʚʦʧʨʠʚʦʜʦʤ ʠ ʚʝʥʪʠʣʷʪʦʨʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʩʣʦʚʠʡ. 

ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠ ʨʫʯʥʦʡ ʨʝʞʠʤʳ ʨʘʙʦʪʳ 

ʚʝʥʪʠʣʷʮʠʠ. ɺ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʨʝʛʫʣʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʚʨʝʤʝʥʠ ʛʦʜʘ. ɺ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʦʣʴʟʦʚʘʪʝʣʴ 
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ʤʦʞʝʪ ʚʢʣʶʯʠʪʴ/ʚʳʢʣʶʯʠʪʴ ʚʝʥʪʠʣʷʮʠʶ ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ ʨʝʞʠʤ ʚʳʪʷʞʢʠ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʟʘʧʘʭʦʚ. 

I-D ʜʠʘʛʨʘʤʤʘ ʈʘʤʟʠʥʘ [3] ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʠʮʳ ʚʦ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʠ ʚ ʚʦʟʜʫʭʝ ʧʨʠ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. ʊʘʢʞʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ 

ʬʦʨʤʫʣʝ (1): 

Ў̎ Ȣ̃Ȣ
φςςzὖ̃Ȣ̐Ȣ

ὖ̂ ́ ὖ̑̐
 

(1) 

ʛʜʝ: 

ʥ.ʚ. ï ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʟʜʫʭʝ, 

Pʙʘʨ - ʙʘʨʦʤʝʪʨʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ (1003 ɻʧʘ), 

622 ï ʦʪʥʦʰʝʥʠʝ ʤʦʣʴʥʳʭ ʤʘʩʩ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʠ ʚʦʟʜʫʭʘ, 

Pʚ.ʧ. - ʜʘʚʣʝʥʠʝ ʚʦʜʷʥʳʭ ʧʘʨʦʚ, ʥʘʩʳʱʘʶʱʠʭ ʚʦʟʜʫʭ (3), 

Pʧ - ʜʘʚʣʝʥʠʝ ʚʦʜʷʥʳʭ ʧʘʨʦʚ (2). 

ὖ̐
ὖ̃ Ȣ̐Ȣz•̃ Ȣ̃Ȣ

ρππ
 

(2) 

 

ʛʜʝ:  

űʚ.ʚ. ï ʚʥʫʪʨʝʥʥʷʷ ʚʣʘʞʥʦʩʪʴ. 

ὖ̃ Ȣ̐Ȣ ρπȟ
ȟ ᶻ Ȣ̃̃Ȣ
Ȣ̃̃Ȣ  

(3) 

 

ʛʜʝ:  

Tʚ.ʚ. - ʚʥʫʪʨʝʥʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ.  

ɼʘʣʝʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚʦʟʜʫʭʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʪʘʢʞʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. ɼʘʣʝʝ ʤʝʞʜʫ ʥʠʤʠ ʠʱʝʪʩʷ ʨʘʟʥʠʮʘ ʠ 

ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ ʚ ʚʦʟʜʫʭʝ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʫʜʘʣʠʪʴ ʠʟ 

ʧʦʤʝʱʝʥʠʷ. ʕʪʫ ʩʘʤʫʶ ʨʘʟʥʠʮʫ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ I-d ʜʠʘʛʨʘʤʤʘ. 

ɼʣʷ ʚʝʙ-ʩʘʡʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ HTML ʠ JavaScript. ʉʘʡʪ ʚʢʣʶʯʘʝʪ ʢʥʦʧʢʠ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʠ ʜʠʩʧʣʝʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʣʘʞʥʦʩʪʠ. ɻʨʘʬʠʢʠ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʜʘʪʯʠʢʦʚ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ 

Chart.js ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʩʤʦʪʨ ʧʨʝʜʳʜʫʱʠʭ ʜʘʥʥʳʭ. ʀʩʪʦʨʠʷ ʜʘʥʥʳʭ 

ʭʨʘʥʠʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ PostgreSQL, ʦʙʥʦʚʣʷʝʤʦʡ ʢʘʞʜʳʝ 30 ʩʝʢʫʥʜ. ʉʚʷʟʴ ʩ 

ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʘ ʯʝʨʝʟ ʬʨʝʡʤʚʦʨʢ Django, ʠʩʧʦʣʴʟʫʶʱʠʡ ORM ʜʣʷ 

ʨʘʙʦʪʳ ʩ PostgreSQL (ʈʠʩʫʥʦʢ 2). ʠ ʰʘʙʣʦʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ HTML-

ʩʪʨʘʥʠʮ. 

ʈʠʩʫʥʦʢ 2 - ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ PostgreSQL 
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʣʶʙʦʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʧʨʦʝʢʪʘ. ʕʪʦʪ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʵʪʘʧʳ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʝʣʝʡ ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʟʘʜʘʯʘʤ ʤʦʜʝʣʠ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʘ ʧʨʦʛʨʘʤʤʘ Blender, ʙʣʘʛʦʜʘʨʷ ʝʸ ʛʠʙʢʦʤʫ 

ʠʥʪʝʨʬʝʡʩʫ, ʙʦʛʘʪʦʤʫ ʥʘʙʦʨʫ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʙʝʩʧʣʘʪʥʦʡ ʣʠʮʝʥʟʠʠ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʤ 

ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ: 

1. ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʂʦʤʧʣʝʢʩ ʜʦʣʞʝʥ ʩʦʙʠʨʘʪʴʩʷ ʥʘ ʟʘʚʦʜʝ, 
ʯʪʦʙʳ ʢʦʥʝʯʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʥʝ ʠʩʧʳʪʳʚʘʣ ʩʣʦʞʥʦʩʪʝʡ ʚ ʫʩʪʘʥʦʚʢʝ ʠ 

ʥʘʩʪʨʦʡʢʝ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʫʩʪʘʥʦʚʢʘ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʦʝ 

ʦʪʚʝʨʩʪʠʝ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

2. ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʤʧʦʥʦʚʢʠ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ: ʋ ʢʘʞʜʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʦʸ ʤʝʩʪʦ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʤʘʪʝʨʠʘʣʳ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

3. ʂʘʯʝʩʪʚʦ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ: ʄʝʭʘʥʠʟʤ ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʜʸʞʥʳʤ ʠ 
ʫʩʪʦʡʯʠʚʳʤ ʢ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ ʧʨʠʤʝʥʝʥʠʷ ʚʳʪʷʞʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʳʙʨʘʥʘ ʨʝʰʝʪʢʘ ʪʠʧʘ AMH ʠʟ 

ʢʘʪʘʣʦʛʘ ʦʙʦʨʫʜʦʚʘʥʠʷ çɸʨʢʪʠʢʘè [2]. ɽʸ ʦʩʦʙʝʥʥʦʩʪʠ ʚʢʣʶʯʘʶʪ 

ʨʝʛʫʣʠʨʫʝʤʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʞʘʣʶʟʠ ʥʘ ʧʣʘʩʪʠʢʦʚʳʭ ʚʪʫʣʢʘʭ, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʠʭ ʧʦʚʦʨʦʪ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. 

ʇʦʩʢʦʣʴʢʫ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʝʥʪʠʣʷʮʠʡ ʥʝ ʥʘʰʣʦʩʴ, 

ʤʦʜʝʣʴ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʘʚʪʦʨʘʤʠ. ʇʝʯʘʪʴ ʜʝʪʘʣʝʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ELEGOO 

NEPTUNE 3 PRO. 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʪʨʸʭ ʚʘʨʠʘʥʪʦʚ ʤʝʭʘʥʠʟʤʘ 

ʧʦʚʦʨʦʪʘ ʣʘʤʝʣʝʡ. ʆʜʠʥ ʚʘʨʠʘʥʪ ʙʳʣ ʩʨʘʟʫ ʦʪʙʨʦʰʝʥ ʠʟ-ʟʘ ʥʝʥʘʜʝʞʥʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ɼʚʘ ʦʩʪʘʚʰʠʭʩʷ ʚʘʨʠʘʥʪʘ ʥʘʧʝʯʘʪʘʥʳ ʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ. ʇʝʯʘʪʴ ʥʘ ʜʦʤʘʰʥʠʭ ʧʨʠʥʪʝʨʘʭ ʚʳʟʚʘʣʘ ʧʨʦʙʣʝʤʳ ʩ 

ʪʦʯʥʦʩʪʴʶ, ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʳʝ ʜʣʷ ʰʝʩʪʝʨʸʥʦʢ. ɺ ʠʪʦʛʝ ʚʳʙʨʘʥʥʳʡ 

ʩʝʨʚʦʧʨʠʚʦʜ SG90 ʟʘʤʝʥʸʥ ʥʘ ʙʦʣʝʝ ʤʦʱʥʳʡ MG90S. 

ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʛʣʘʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘʯʘʣʦʩʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʨʧʫʩʘ ʩ 

ʫʯʸʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʩʝʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʃʘʤʝʣʠ ʨʘʟʤʝʨʦʤ 

150ʭ20 ʤʤ ʙʳʣʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʩ ʫʯʸʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʧʨʦʭʦʜʷʱʝʛʦ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʟʘʢʨʳʪʦʤ ʩʦʩʪʦʷʥʠʠ. ɼʣʷ ʟʘʱʠʪʳ ʫʩʪʨʦʡʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʠʣʴʪʨʦʚʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ, ʘ ʨʝʰʝʪʢʫ ʣʝʛʢʦ ʠʟʚʣʝʢʘʪʴ ʜʣʷ 

ʦʯʠʩʪʢʠ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʩʚʝʨʭʫ. 

ɺʝʥʪʠʣʷʮʠʷ ʢʨʝʧʠʪʩʷ ʢ ʩʪʝʥʝ ʯʝʪʳʨʴʤʷ ʩʘʤʦʨʝʟʘʤʠ. ʇʦʩʣʝ ʩʙʦʨʢʠ ʙʳʣ 

ʧʨʦʚʝʜʸʥ ʫʩʧʝʰʥʳʡ ʪʝʩʪ ʧʨʦʪʦʪʠʧʘ (ʈʠʩʫʥʦʢ 3). 
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ʈʠʩʫʥʦʢ 3 - ʉʦʙʨʘʥʥʳʡ ʧʨʦʪʦʪʠʧ 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʆʉʊ 30494-2011 ɿʜʘʥʠʷ ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ. ʇʘʨʘʤʝʪʨʳ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʷʭ, - ʄ: çʌɻʋʇ ʉʊɸʅɼɸʈʊʀʅʌʆʈʄè. ï 2013 ï 

15 ʩ. 

2. ʂʘʪʘʣʦʛ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʉʇɹ: ɿɸʆ çɸʨʢʪʠʢʘè. ï 2006 ï 384 ʩ. 

3. ʈʘʤʟʠʥ ʃ.ʂ., I-d ɼʠʘʛʨʘʤʤʘ ï ʄ: çɺʩʝʩʦʶʟʥʳʡ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪè. ï 1927 - https://aboutdc.ru/page/1716.php. 

 

 

 

ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʁ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʇʈʆʎɽʉʉʆɺ  

ɺ ʆɹʃɸʉʊʀ ʆʍʈɸʅʓ ʊʈʋɼɸ 

  

ɼ.ɸ. ɺʦʷʢʠʥ, ʉ.ɺ. ʄʦʪʦʨʠʥ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

deplatoon@ya.ru 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʠʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʯʸʪʥʦʡ 

ʩʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʩʨʘʚʥʝʥʠʠ ʧʦʜʭʦʜʦʚ ʢ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ, 

ʨʘʟʨʘʙʦʪʢʝ ʩʝʨʚʝʨʥʦʡ ʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʝʡ ʧʨʦʛʨʘʤʤʳ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʣʘʪʬʦʨʤʳ ʪʘʢʠʝ ʢʘʢ: Java/Jmix, 1C, C#/ASP.NET. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʫʯʸʪʘ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ - ʟʘʜʘʯ. ʆʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, 

ʥʘʜʸʞʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 
ʢʦʤʧʘʥʠʠ. 

https://aboutdc.ru/page/1716.php
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʸʪʥʘʷ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, Java, ʉ#, 1ʉ, Jmix, ASP.NET 

The article analyzes technologies applicable to create an accounting system for 

automating processes in the field of labor protection. The study focuses on 

comparing approaches to data storage, development of server and client parts of 

the program. Technologies and platforms such as: Java/Jmix, 1C, C#/ASP.NET 

are analyzed. The study emphasizes the importance of taking into account all 

aspects of the development of information systems to solve business problems. The 

optimal choice of technology allows us to ensure ease of use, high performance, 

appropriate development speed, and reliability of the application, helping to 

increase the efficiency of the company. 

Keywords: accounting system, information system, cross-platform 

applications, Java, C#, 1C, Jmix, ASP.NET 

 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʯʝʩʪʚʝʥʥʘʷ, ʙʳʩʪʨʘʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʙʠʟʥʝʩʘ ʫʯʸʪʥʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʧʦ ʘʫʜʠʨʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʛʜʝ ʚʳʭʦʜʥʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʩʦʪʝʥ ʩʪʨʘʥʠʮ, ʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʚʥʷ ʨʠʩʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʫ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ. ʈʘʟʤʝʨ 

ʪʘʙʣʠʮ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʨʘʙʦʪʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʨʝʙʫʶʪ 

ʥʘʜʸʞʥʳʭ ʠ ʫʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʨʘʟʨʘʙʦʪʢʘ ʫʯʸʪʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʴʥʦ ʜʣʷ ʩʧʝʮʠʬʠʢʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ 

ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ, ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, 

ʩʧʦʩʦʙʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʘʫʜʠʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ 

ʵʪʦʤ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ, 

ʪʘʢʞʝ, ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʘʢʠʤ ʘʩʧʝʢʪʘʤ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʩʢʦʨʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ. 

1. ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʯʸʪʥʦʡ ʩʠʩʪʝʤʝ. ʈʘʟʨʘʙʦʪʢʘ 

ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʡ ʫʯʸʪʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ 

ʦʞʠʜʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʢʘʟʯʠʢʦʤ ʙʳʣ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʧʨʠ ʚʳʙʦʨʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʰʝʥʠʷ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʝ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʉʨʝʜʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ:  

- ʋʯʸʪ ʧʨʦʚʝʜʸʥʥʳʭ ʦʮʝʥʦʢ ʨʠʩʢʦʚ ʚ ʨʘʟʨʝʟʝ ʧʘʨʪʥʸʨʦʚ ʠ ʜʦʣʞʥʦʩʪʝʡ; 

- ʆʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʥʘ ʫʨʦʚʥʝ ʟʘʧʠʩʝʡ ʙʘʟʳ ʜʘʥʥʳʭ; 
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- ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʙʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 1000 ʩʪʨʘʥʠʮ; 

- ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʜʙʦʨʘ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʫʢʘʟʘʥʥʳʭ 
ʦʧʘʩʥʦʩʪʝʡ ʚ ʨʘʟʨʝʟʝ ʜʦʣʞʥʦʩʪʠ; 

- ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʜʙʦʨ ʦʧʘʩʥʦʩʪʝʡ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʜʦʣʞʥʦʩʪʠ; 

- ʠ ʜʨ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʥʘʜʸʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚʳʜʚʠʥʫʪʳ: ʢʨʦʩʩ-

ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʸʪʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʜʸʞʥʦʡ, ʚʳʜʝʨʞʠʚʘʶʱʝʡ 

ʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʳʩʪʨʦʛʦ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ. ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʩʢʦʨʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʟʘʧʫʩʢʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ. ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʳʙʦʨʘ ʧʣʘʪʬʦʨʤʳ 

ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ ʪʝʭʥʦʣʦʛʠʠ ʢ ʨʘʙʦʪʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʧʦʜʭʦʜʘ ʢ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤʠ SQL ʠ ORM. SQL ʦʟʥʘʯʘʝʪ ʧʨʷʤʫʶ ʨʘʙʦʪʫ ʩ 

ʬʠʟʠʯʝʩʢʠʤʠ ʪʘʙʣʠʮʘʤʠ ʚ ʉʋɹɼ, ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ SQL, ʘ ORM 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʨʝʰʝʥʠʷ ʨʘʙʦʪʫ ʩ ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʣʘʪʬʦʨʤʘ ʩʚʷʟʳʚʘʝʪ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʪʘʙʣʠʮʘʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ [1].  

ʇʣʘʪʬʦʨʤʘ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è ʭʦʪʴ ʠ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ, 

ʚʦ ʤʥʦʛʦʤ ʠʜʝʥʪʠʯʥʳʡ SQL, ʥʦ ʪʝʭʥʠʯʝʩʢʠ ʚ ʥʝʢʦʪʦʨʳʭ ʘʩʧʝʢʪʘʭ ʫʧʨʦʱʘʝʪ 

ʨʘʙʦʪʫ ʩ ʦʙʲʝʢʪʘʤʠ, ʥʘʧʨʠʤʝʨ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ 

ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʯʥʳʤʠ ʯʘʩʪʷʤʠ ʫ ʦʙʲʝʢʪʘ, ʧʦʵʪʦʤʫ ʚ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʭʦʜ ORM, ʚʥʫʪʨʝʥʥʠʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʚ 

ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʟʘʧʨʦʩ ʥʘ ʷʟʳʢʝ SQL, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʛʨʘʤʤ.  

ʗʟʳʢʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ C# ʠ Java ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʶʪ ʨʘʙʦʪʫ ʩ 

ʬʠʟʠʯʝʩʢʠʤʠ ʪʘʙʣʠʮʘʤʠ ʩʨʝʜʩʪʚʘʤʠ SQL, ʦʜʥʘʢʦ ʜʣʷ ʦʙʦʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʩʫʱʝʩʪʚʫʶʪ ʩʪʦʨʦʥʥʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʚ ʬʦʨʤʘʪʝ ORM, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʚʥʝʜʨʠʪʴ ʚ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʘʢʞʝ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ 

ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʣʦʞʝʥʠ.̫ 

ʇʨʠʢʣʘʜʥʳʝ ʦʙʲʝʢʪʳ. ɺʘʞʥʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʧʣʘʪʬʦʨʤʳ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʠʢʣʘʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʘ ʣʦʛʠʢʘ ʜʣʷ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ ʟʘʜʘʯ, ʟʘ ʩʯʸʪ ʯʝʛʦ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʪʨʘʯʠʚʘʪʴ ʨʝʩʫʨʩʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʭʘʥʠʟʤʦʚ.  

ʅʘʧʨʠʤʝʨ, ʦʙʲʝʢʪ çʈʝʛʠʩʪʨ ʥʘʢʦʧʣʝʥʠʷè ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʪʘʙʣʠʮʫ, 

ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʘʝʪ ʦʩʪʘʪʢʠ ʚʦ ʤʥʦʞʝʩʪʚʝ ʨʘʟʨʝʟʦʚ, ʥʘʧʨʠʤʝʨ 

çɿʘʜʦʣʞʝʥʥʦʩʪʴ ʢʣʠʝʥʪʘè ʥʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʜʘʪʫ, ʧʦ ʦʧʨʝʜʝʣʸʥʥʦʤʫ 

ʧʘʨʪʥʸʨʫ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʷʟʳʢʦʤ ʟʘʧʨʦʩʦʚ ʠ ʤʝʭʘʥʠʟʤʦʤ ʨʘʩʯʸʪʘ 

ʠʪʦʛʦʚ ʧʦ ʪʘʙʣʠʮʝ, ʦʙʲʝʢʪ ʧʦʣʫʯʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʯʘʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʭʘʥʠʟʤʦʚ ʙʠʟʥʝʩ ʣʦʛʠʢʠ [2]. ʅʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʥʘ Java 
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ʷʚʣʷʝʪʩʷ ʧʣʘʪʬʦʨʤʘ Jmix, ʵʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʦʙʲʝʢʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʙʠʟʥʝʩ ʧʨʠʣʦʞʝʥʠʡ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʝʨʝʯʝʥʴ ʧʨʠʢʣʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʦʜʥʘʢʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʧʣʘʪʬʦʨʤʝ ʥʝ ʨʝʘʣʠʟʦʚʘʥ ʘʥʘʣʦʛ 

ʦʙʲʝʢʪʘ çʈʝʛʠʩʪʨ ʥʘʢʦʧʣʝʥʠʷè ʠʟ ʧʣʘʪʬʦʨʤʳ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è. 

ʂʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ. ɺ ʘʩʧʝʢʪʝ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʠ ʚʩʝ ʪʨʠ 

ʩʨʘʚʥʠʚʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʧʦʣʥʫʶ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʨʝʰʝʥʠʷ 

ʥʘ Java [3] ʠ ASP.NET ʟʘʧʫʩʢʘʶʪʩʷ ʚ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʩʨʝʜʝ ʚʳʧʦʣʥʝʥʠʷ, ʟʘ 

ʩʯʸʪ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʦʜ ʥʘ ʨʘʟʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ɸ ʨʝʰʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è 

ʠʩʧʦʣʥʷʶʪʩʷ ʢʘʢ ʥʘ Windows, Linux, OS X, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʚʝʙ - ʢʣʠʝʥʪʘ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʢʦʜ ʥʘ ʧʨʠʢʣʘʜʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè, ʥʘʧʠʩʘʥʥʳʡ ʝʜʠʥʦʞʜʳ. 

2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʪʝʭʥʦʣʦʛʠʡ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ 

ʂʨʠʪʝʨʠʡ Jmix ASP.NET 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8 

ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
Java ʉ# 

ɺʩʪʨʦʝʥʥʳʡ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

1ʉ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ

ʴ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʪʘʙʣʠʮʘʤʠ 

ɺʳʰʝ 

ʩʨʝʜʥʝʛʦ 

ɺʳʰʝ 

ʩʨʝʜʥʝʛʦ 
ɺʳʩʦʢʘʷ 

ʉʪʦʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ 
ʉʨʝʜʥʷʷ ʉʨʝʜʥʷʷ ʅʠʟʢʘʷ 

ʂʨʦʩʩ-

ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ 
ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ

ʴ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

(ɺʥʝ ʨʘʙʦʪʳ ʩ 

ʧʨʠʢʣʘʜʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ) 

ʉʨʝʜʥʷʷ 
ɺʳʰʝ 

ʩʨʝʜʥʝʛʦ 
ʅʠʟʢʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʛʦʪʦʚʳʭ 

ʧʨʠʢʣʘʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʉʨʝʜʥʝʝ 
ʅʠʞʝ 

ʩʨʝʜʥʝʛʦ 
ɺʳʩʦʢʦʝ 
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ɺʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʉʨʝʜʥʝʝ ɼʣʠʪʝʣʴʥʦʝ ɹʳʩʪʨʦʝ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʟʨʘʙʦʪʢʘ ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 

8è ʩʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʤ ʨʝʰʝʥʠʝʤ, ʦʜʥʘʢʦ ʢʘʢ 

ʷʟʳʢ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ç1ʉè ʥʝ ʩʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʫ 

ʢʦʥʢʫʨʝʥʪʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺʩʪʨʦʝʥʥʳʡ ʷʟʳʢ ʧʣʘʪʬʦʨʤʳ 

ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è ʩʪʦʠʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ ʩʦʚʤʝʩʪʥʦ ʩʦ ʚʩʝʡ 

ʧʣʘʪʬʦʨʤʦʡ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʙʠʟʥʝʩ ʟʘʜʘʯ. ʊʝʭʥʦʣʦʛʠʷ Jmix ʥʘ 

ʷʟʳʢʝ Java ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʫʯʸʪʥʳʭ ʩʠʩʪʝʤ, ʦʜʥʘʢʦ ʚʩʸ ʨʘʚʥʦ ʫʩʪʫʧʘʝʪ ʚ ʩʢʦʨʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ, ʟʘ ʩʯʸʪ ʦʪʩʫʪʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʧʨʠʢʣʘʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʷʟʳʢ Java, ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʨʝʰʘʪʴ ʟʘʜʘʯʠ, 

ʚʳʭʦʜʷʱʠʝ ʟʘ ʨʘʤʢʠ ʨʘʟʨʘʙʦʪʢʠ ʫʯʸʪʥʦʡ ʩʠʩʪʝʤʳ, ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʘʢ ʧʣʘʪʬʦʨʤʘ 

ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è, ʪʘʢ ʠ ʷʟʳʢʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʣʘʜʘʶʪ ʩʚʦʠʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʠʦʨʠʪʝʪʦʚ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʜʦʩʪʫʧʥʳʭ 

ʨʝʩʫʨʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʧʣʘʪʬʦʨʤʘ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è ï 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʨʝʰʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʯʸʪʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɿʘʤʝʪʢʠ ʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ: ORM Object Relationnal Mapping 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://kshmirko.github.io/orm/orm.html ï (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 22.04.2024). 

2. ʈʝʛʠʩʪʨ ʥʘʢʦʧʣʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://v8.1c.ru/platforma/registr-nakopleniya/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 22.04.2024). 

2. ʏʪʦ ʪʘʢʦʝ JVM? ɿʥʘʢʦʤʩʪʚʦ ʩ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʦʡ Java [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.hexlet.io/blog/posts/chto-takoe-jvm-

znakomstvo-s-virtualnoy-mashinoy-java   (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 24.04.2024). 
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ɺʓʗɺʃɽʅʀɽ ɺʀɼɸ ʂʈʀɺʆʁ ɼɽʇʈɽʉʉʀʀ ɺ ʊɽʃɽ ʇʃʆʊʀʅʓ 

 

ʄ.ɽ. ɻʘʨʤʘʢʦʚʘ, ʂ.ɺ. ʂʨʘʩʥʠʢ 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ (ʉʠʙʩʪʨʠʥ) 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʣʦʞʝʥʠʷ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʦʜʥʦʨʦʜʥʦʡ 

ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʝ ʠ ʧʣʦʪʠʥʝ ʩ ʷʜʨʦʤ. ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Midas, ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ 

ʨʘʩʯʝʪʥʳʤʠ. ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʭʦʜʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʬʠʣʴʪʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʣʴʪʨʘʮʠʷ, ʢʨʠʚʘʷ ʜʝʧʨʝʩʩʠʠ, ʯʠʩʣʝʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʣʦʪʠʥʘ, ʨʘʩʭʦʜ  

This paper presents the results of physical and numerical modeling to determine 

the position of the depression curve in a homogeneous earth dam and a dam with a 

core. Numerical modeling was performed in the Midas software package, the 

obtained calculations were compared with the calculated ones. Calculations were 

performed to determine the flow rate and filtration coefficient. 

Key words: filtration, depression curve, numerical modeling, dam, flow rate 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʦʪʠʥ. ʊʦʯʥʳʡ ʨʘʩʯʝʪ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʠʥʞʝʥʝʨʘʤ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʧʣʦʪʠʥʳ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʦʪʢʘʟʦʚ. 

ʎʝʣʴ:  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʪʝʣʝ ʟʝʤʣʷʥʦʡ ʧʣʦʪʠʥʳ, 

ʧʦʣʫʯʝʥʥʦʝ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ, ʨʘʩʯʝʪʥʳʤ ʠ 

ʯʠʩʣʝʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ MIDAS. 

 

1-ʌʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ: 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʩʥʷʪʳ ʧʦʢʘʟʘʥʠʷ 

ʧʴʝʟʦʤʝʪʨʦʚ ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʳ ʠ ʧʣʦʪʠʥʳ ʩ ʷʜʨʦʤ: 

 

 
ʈʠʩʫʥʦʢ 1 ð ʇʦʣʦʞʝʥʠʝ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʝ 
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ʊʘʙʣʠʮʘ 1 ð ʇʦʢʘʟʘʥʠʷ ʧʴʝʟʦʤʝʪʨʦʚ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʳ 

ʇʴʝʟʦʤʝʪʨʳ ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 

ʇʦʢʘʟʘ-ʥʠʷ 0,236 0,235 0,222 0,197 0,175 0,157 0,115 0,060 

 

 
ʈʠʩʫʥʦʢ 2 ð ʇʦʣʦʞʝʥʠʝ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʧʣʦʪʠʥʝ ʩ ʷʜʨʦʤ 

 

ʊʘʙʣʠʮʘ 2 ð ʇʦʢʘʟʘʥʠʷ ʧʴʝʟʦʤʝʪʨʦʚ ʧʣʦʪʠʥʳ ʩ ʷʜʨʦʤ 

ʇʴʝʟʦʤʝʪʨʳ ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 

ʇʦʢʘʟʘ-ʥʠʷ 0,228 0,228 0,228 0,215 0,153 0,110 0,100 0,070 

 

2-ʈʘʩʯʝʪ ʧʦ ʬʦʨʤʫʣʘʤ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ρ: 

2.1- ʆʜʥʦʨʦʜʥʘʷ ʧʣʦʪʠʥʘ: 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: b-12ʩʤ; Hʧ=27,5ʩʤ; h1=23,6ʩʤ; h2=0ʩʤ; l=10ʩʤ.  

ɻʜʝ: b-ʰʠʨʠʥʘ ʧʣʦʪʠʥʳ ʧʦ ʚʝʨʭʫ; Hʧ-ʚʳʩʦʪʘ ʧʣʦʪʠʥʳ; h1-ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ 

ʚʝʨʭʥʝʤ ʙʴʝʬʝ; h2-ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ; l- ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʴʝʟʦʤʝʪʨʘʤʠ. 

ʋʜʝʣʴʥʳʡ ʨʘʩʯʝʪ ʬʠʣʴʪʨʘʮʠʠ:  

 Ñ
Dtz

 (1) 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ: 

 + Ñz
ᶻ

 (2)  

  
ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ: 

 Ù (
ᶻ
Øz (3)  

 

ʊʘʙʣʠʮʘ 3 ð ʂʦʦʨʜʠʥʘʪʳ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʝ 

ʋ 0,230 0,210 0,190 0,160 0,160 

ʍ 0,065 0,165 0,265 0,365 0,410 
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ʈʠʩʫʥʦʢ 3 ð ʂʨʠʚʘʷ ʜʝʧʨʝʩʩʠʠ ʚ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʝ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ 

ʬʦʨʤʫʣʘʤ ʧʨʠʚʝʜʝʥʥʳʤ ʚ  

2.2-ʇʣʦʪʠʥʘ ʩ ʷʜʨʦʤ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: b=6ʩʤ; Hʧ=27,5ʩʤ; h1=22,8ʩʤ; h2=0ʩʤ; l=10ʩʤ. 

  
ʋʜʝʣʴʥʳʡ ʨʘʩʯʝʪ ʬʠʣʴʪʨʘʮʠʠ:  

 Ñ
Dtz

 (4)  

 
ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ: 

 + Ñz
ᶻ

 (5)  

ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ: 

 Ù (
ᶻ
Øz (6)  

 

ʊʘʙʣʠʮʘ 4 ð ʂʦʦʨʜʠʥʘʪʳ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʧʣʦʪʠʥʝ ʩ ʷʜʨʦʤ 

ʋ 0,230 0,225 0,183 0,148 0,103 0,075 

ʍ 0,013 0,113 0,213 0,313 0,413 0,513 

 

 
ʈʠʩʫʥʦʢ 4 ðʂʨʠʚʘʷ ʜʝʧʨʝʩʩʠʠ ʚ ʧʣʦʪʠʥʝ ʩ ʷʜʨʦʤ ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ 

ʬʦʨʤʫʣʘʤ ʧʨʠʚʝʜʝʥʥʳʤ ʚ  
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3-ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ MIDAS: 

ɺ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʦʪʦʢ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ɼʘʨʩʠ: 

 U=KI (7) 

ʛʜʝ: u-ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ; K-ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ; I-ʛʨʘʜʠʝʥʪ 

ʥʘʧʦʨʘ. 

ɸ ʦʩʥʦʚʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚʳʛʣʷʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
µ

µ
Ë
µ

µ

µ

µ
Ë
µ

µ

µ

µ
Ë
µ

µ
1

µQ

µ
 (8) 

ʛʜʝ: ʅ-ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʡ ʥʘʧʦʨ; ʂ-ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʨʫʥʪʘ; 

Q-ʨʘʩʭʦʜ; Q-ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ; t-ʚʨʝʤʷ. 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ ʙʳʣʠ ʚʥʝʩʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʢ ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʇʫʘʩʩʦʥʘ, ʫʜʝʣʴʥʳʡ ʚʝʩ, ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʠ 

ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ.  

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʝʪʢʠ ʢʦʥʝʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʟʘʜʘʥʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ (ʫʟʣʦʚʳʝ ʥʘʧʦʨʳ, ʫʨʦʚʥʠ ʚʦʜʳ ʚ 

ʥʠʞʥʝʤ ʠ ʚʝʨʭʥʝʤ ʙʴʝʬʝ) 

 

 
ʈʠʩʫʥʦʢ 5 ð ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʣʦʪʠʥʳ ʩ ʷʜʨʦʤ 

 

 
ʈʠʩʫʥʦʢ 6 ð ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʳ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ MIDAS ʧʦʣʫʯʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

ʊʘʙʣʠʮʘ 5 ð ʇʦʢʘʟʘʥʠʷ ʧʴʝʟʦʤʝʪʨʦʚ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʳ 

ʋ 0,230 0,199 0,176 0,159 0,134 

ʍ 0,065 0,165 0,265 0,365 0,410 
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ʊʘʙʣʠʮʘ 6 ð ʂʦʦʨʜʠʥʘʪʳ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʚ ʧʣʦʪʠʥʝ ʩ ʷʜʨʦʤ 

ʋ 0,230 0,212 0,128 0,123 0,113 

ʍ 0,013 0,113 0,213 0,313 0,413 

 

 
ʈʠʩʫʥʦʢ 7 ð ʂʨʠʚʘʷ ʜʝʧʨʝʩʩʠʠ ʚ ʧʨʦʛʨʘʤʤʝ MIDAS  

ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʳ 

 

 
ʈʠʩʫʥʦʢ 8 ð ʂʨʠʚʘʷ ʜʝʧʨʝʩʩʠʠ ʚ ʧʨʦʛʨʘʤʤʝ MIDAS  

ʜʣʷ ʧʣʦʪʠʥʳ ʩ ʷʜʨʦʤ 

 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ ʪʨʝʤʷ 

ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ: 

 
ʈʠʩʫʥʦʢ 9 ð ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ  

ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʠʥʳ 

 

 
ʈʠʩʫʥʦʢ 10 ð ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ  

ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʧʣʦʪʠʥʳ ʩ ʷʜʨʦʤ 
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ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʩʣʫʯʘʝ ʨʘʩʯʝʪʘ ʠ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʨʘʩʭʦʞʜʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ. ʊʘʢʠʝ ʨʘʩʭʦʞʜʝʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ 

ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʧʘʜʘʥʠʷ ʧʝʩʢʘ ʚ ʪʨʫʙʢʠ ʧʴʝʟʦʤʝʪʨʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ: 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʢʨʠʚʘʷ ʜʝʧʨʝʩʩʠʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ: ʯʠʩʣʝʥʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʬʠʟʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʠ 

ʨʫʯʥʳʤ ʨʘʩʯʝʪʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʪʨʠ ʤʝʪʦʜʘ ʜʘʶʪ 

ʩʦʧʦʩʪʘʚʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʜʪʚʝʨʞʜʘʷ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ. 

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʠʣʦ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠ ʪʦʯʥʫʶ 

ʢʨʠʚʫʶ ʜʝʧʨʝʩʩʠʠ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʩʥʠʞʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥ ʢ ʨʝʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ 

ʌʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʝ ʩʦʚʩʝʤ ʦʙʝʩʧʝʯʠʣ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʨʫʯʥʦʛʦ ʨʘʩʯʝʪʘ. 

ʆʥ ʧʦʟʚʦʣʠʣ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʦʪʦʢ ʚʦʜʳ. 

ʈʘʩʯʝʪ ʧʦ ʬʦʨʤʫʣʘʤ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ρ ʧʨʝʜʦʩʪʘʚʠʣ ʧʨʦʩʪʦʡ ʠ ʙʳʩʪʨʳʡ 

ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʢʨʠʚʦʡ ʜʝʧʨʝʩʩʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʦʮʝʥʦʢ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʆʥ ʪʘʢʞʝ 

ʧʦʤʦʛ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʧʦʚʝʜʝʥʠʷ ʧʣʦʪʠʥʳ. 
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ɼɸʅʅʓʍ ʈɽɼɸʂʎʀʆʅʅʆ-ʀɿɼɸʊɽʃʔʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ  

ʌɻɹʆʋ ɺʆ çʉɻʋɺʊè 

 

ʉ.ɸ. ɼʦʣʛʦʜʚʦʨʦʚ, ʉ.ɺ. ʄʦʪʦʨʠʥ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

dolgodvorovs@mail.ru 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɺʋɿʘ. 

ʆʙʦʟʥʘʯʝʥʘ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ, ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʆʩʫʱʝʩʪʚʣʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʠʩʢʘ 

ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʥʝʡ. ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʦʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʘʣʴʥʦʛʦ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

The paper considers the problems of initial operation of the information system of 

editorial-publishing activity of higher education institution. The subject area, main 

functional characteristics and architectural solutions of the information system are 

outlined. The methodology of estimation of the system efficiency is developed. 

Testing of the information system to search for vulnerabilities in it was carried out. 

The results of testing were analyzed, recommendations on system improvement for 

work in the conditions of real office work were developed. 

Keywords: editorial and publishing, information system, functional testing 

 

ɺʚʝʜʝʥʠʝ. ʀʟʜʘʥʠʝ ʥʘʫʯʥʦʡ ʠ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, 

ʨʝʘʣʠʟʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʈʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ï ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ɺʋɿʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ 

ɺʆ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʟʜʘʥʠʷ ʫʯʝʙʥʦʡ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ, ʥʘʫʯʥʦʡ, 

ʩʧʨʘʚʦʯʥʦʡ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʣʠʪʝʨʘʪʫʨʳ ʚ ʠʥʪʝʨʝʩʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ [1-2]. 

ɿʘʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ü ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʛʨʫʟʢʠ, ʧʨʦʩʤʦʪʨʘ ʠ ʭʨʘʥʝʥʠʷ 

ʜʦʢʫʤʝʥʪʦʚ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

ü ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʝʢʫʱʝʛʦ ʩʪʘʪʫʩʘ ʧʦʜʘʥʥʦʛʦ ʘʚʪʦʨʦʤ ʤʘʪʝʨʠʘʣʘ; 

ü ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. 



22  

ʇʨʦʛʨʘʤʤʥʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ ʠʟʙʨʘʥʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɸʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ: JavaScript, CSS [3], PHP [4], MySQL [5]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʚʝʙ-ʩʘʡʪʘ ʩ ʬʫʥʢʮʠʝʡ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʨʝʞʠʤʘ ʜʦʩʪʫʧʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʉ, ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ. ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʫʪʠ ʜʦʢʫʤʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʨʝʜʘʢʮʠʦʥʥʦ-

ʠʟʜʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʪʩʣʝʞʠʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʆʧʠʩʘʥʥʘʷ 

ʚʳʰʝ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ [7,8] ʠ ʚʚʝʜʝʥʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʘ ʤʦʱʥʦʩʪʷʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷ çʎʝʥʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
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ʪʝʭʥʦʣʦʛʠʡè ʌɻɹʆʋ ɺʆ çʉɻʋɺʊè. ʈʘʟʚʸʨʪʳʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʩʝʨʚʝʨʝ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʥʘʙʦʨʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɼʣʷ ʙʘʟʦʚʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚʝʙ-ʩʘʡʪʘ ʪʨʝʙʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʢʦʥʬʠʛʫʨʘʮʠʷ ʇʆ (ʈʠʩʫʥʦʢ 3): ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʚʝʙ-ʩʝʨʚʝʨ, ʩʝʨʚʝʨ ʙʘʟ 

ʜʘʥʥʳʭ, ʢʦʥʩʦʣʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʇʆ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʨʚʝʨʘ 

 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʙ-ʩʝʨʚʝʨʘ ʧʨʠʤʝʥʸʥ Apache [8], ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ Open-

source ʧʨʦʝʢʪ. ɼʘʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ ʨʘʙʦʪʘʝʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʨʦʮʝʩʩʥʫʶ ʤʦʜʝʣʴ. 

ɺ ʥʝʡ ʢʘʞʜʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʨʚʝʨʦʤ ʧʦʤʝʱʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʧʦʪʦʢ. ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʩʦʝʜʠʥʝʥʠʡ ʧʘʨʘʣʣʝʣʴʥʦ ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ. ʅʦʚʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʥʝ ʥʘʯʠʥʘʝʪʩʷ, ʧʦʢʘ ʧʨʝʜʳʜʫʱʘʷ ʦʧʝʨʘʮʠʷ ʥʝ ʟʘʚʝʨʰʠʪʩʷ ʠ ʥʝ 

ʦʩʚʦʙʦʜʠʪ ʧʦʪʦʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʜʘʥʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ, Apache ʷʚʣʷʝʪʩʷ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʠ ʦʙʱʝʧʨʠʥʷʪʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʚʠʜʝ ʚʝʙ-ʩʘʡʪʘ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ ʉʋɹɼ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ MySQL [5]. 

ɼʘʥʥʦʝ ʇʆ ʷʚʣʷʝʪʩʷ Open-source ʨʝʰʝʥʠʝʤ. ʇʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ 

ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʉʋɹɼ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 
ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʚ ʚʝʙΆʧʨʠʣʦʞʝʥʠʷʭ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʧʦʤʷʥʫʪʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʭʦʩʪʠʥʛʦʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ISPConfig [9]. ɼʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 
ʧʦʟʚʦʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʩʝʨʚʝʨʘ ʥʘʩʪʨʘʠʚʘʪʴ ʥʦʚʳʝ ʚʝʙ-ʩʘʡʪʳ, ʘʢʢʘʫʥʪʳ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʟʘʧʠʩʠ DNS, ʩʦʟʜʘʚʘʪʴ ʙʘʟʳ ʜʘʥʥʳʭ MySQL, ʘʢʢʘʫʥʪʳ 

FTP, ʟʘʜʘʯʠ cron ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ʯʝʨʝʟ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ. 



24  

ʇʨʦʠʟʚʝʜʝʥʘ ʥʘʩʪʨʦʡʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʫʩʪʘʥʦʚʣʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʦʙʲʸʤʘ 

ʨʘʟʤʝʱʸʥʥʳʭ ʬʘʡʣʦʚ, ʧʨʠʯʘʩʪʥʳʭ ʢ ʩʘʡʪʫ, ʚ 40 ɻʙ ʩ ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ 

ʧʝʨʝʧʦʣʥʝʥʠʷ ʭʨʘʥʠʣʠʱʘ ʩʝʨʚʝʨʘ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʪʢʘʟʦʚ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʡ ʩʠʩʪʝʤʳ. ʃʠʢʚʠʜʠʨʦʚʘʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ 

ʩʘʡʪʦʤ ʨʝʩʫʨʩʦʚ ʧʨʦʮʝʩʩʦʨʘ, ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ. 

ʉʦʟʜʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʟʘʧʫʩʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʝʞʠʤʝ ʧʨʦʙʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʉ ʮʝʣʴʶ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʪʨʘʥʝʥʠʷ ʫʷʟʚʠʤʳʭ ʤʝʩʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʝʘʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʚ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʨʝʞʠʤʝ. ʅʘʛʨʫʟʦʯʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʪ ʧʦʚʝʜʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ 

ʥʘ ʥʝʛʦ. ʅʘʛʨʫʟʢʘ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʯʠʩʣʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ/ʠʣʠ 

ʢʦʣʠʯʝʩʪʚʝ ʪʨʘʥʟʘʢʮʠʡ, ʪ.ʝ. ʦʧʝʨʘʮʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʠʣʦʞʝʥʠʝʤ. ʉʫʪʴ 

ʪʝʩʪʘ ï ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢ 

ʚʳʜʝʨʞʠʚʘʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʄʝʪʦʜʠʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʤʥʦʛʦʢʨʘʪʥʦʤ ʦʙʨʘʱʝʥʠʠ ʫʜʘʣʸʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ 

ʨʝʩʫʨʩʘʤ ʩʘʡʪʘ. ʆʮʝʥʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʥʘʣʠʯʠʝ ʦʪʚʝʪʘ 

ʩʝʨʚʝʨʘ, ʩʢʦʨʦʩʪʴ ʦʪʚʝʪʘ ʩʝʨʚʝʨʘ, ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚ ʦʪʚʝʪʝ ʩʝʨʚʝʨʘ, ʢʘʯʝʩʪʚʦ 

ʦʰʠʙʦʢ ʚ ʦʪʚʝʪʝ ʩʝʨʚʝʨʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʚ ʦʪʚʝʪʝ ʩʝʨʚʝʨʘ. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʨʝʰʝʥʠʝ Apache JMeter [10]. ʉʫʪʴ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ 

ʠʤʠʪʠʨʫʝʪ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ: ʧʨʦʠʩʭʦʜʠʪ ʩʦʟʜʘʥʠʝ ʠ ʦʪʧʨʘʚʢʘ ʥʘ 

ʩʝʨʚʝʨ ʟʘʧʨʦʩʦʚ HTTP (Hypertext Transfer Protocol). ʇʦʣʫʯʝʥʥʳʝ ʦʪ ʩʝʨʚʝʨʘ 

ʦʪʚʝʪʳ JMeter ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʠʣʠ ʦʪʯʝʪʦʚ. ʊʝʩʪʠʨʦʚʱʠʢ 

ʤʦʞʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʘʥʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʨʘʙʦʪʝ 

ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. 

ʅʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʝʥʦ ʥʘ 

ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ: ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʚʝʥ 

ʰʝʩʪʠʜʝʩʷʪʠ ʩʝʢʫʥʜʘʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʢ ʩʝʨʚʝʨʫ 

ʨʘʚʥʦ ʧʷʪʠʜʝʩʷʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʛʨʫʟʦʯʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʈʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪʳ ʥʘʛʨʫʟʦʯʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʅʘ ʛʨʘʬʠʢʝ ʢʨʘʩʥʳʤ ʪʨʝʥʜʦʤ ʦʙʦʟʥʘʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʣʦʥʝʥʠʡ ʚ ʦʪʚʝʪʝ, 

ʚʳʜʘʥʥʦʤ ʩʝʨʚʝʨʦʤ. ʉʠʥʠʡ ʪʨʝʥʜ ʧʦʢʘʟʳʚʘʝʪ ʚʨʝʤʷ ʦʪʚʝʪʘ (ʦʪʢʣʠʢʘ) ʩʝʨʚʝʨʘ, 

ʟʝʣʸʥʳʡ ï ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ (ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʚ ʤʠʥʫʪʫ). 

ʏʸʨʥʳʝ ʪʦʯʢʠ ʦʙʦʟʥʘʯʘʶʪ ʝʜʠʥʠʯʥʳʝ ʟʘʧʨʦʩʳ ʢ ʩʝʨʚʝʨʫ. ʌʠʦʣʝʪʦʚʳʡ ʪʨʝʥʜ 

ʚ ʥʘʩʪʦʷʱʝʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʝ ʙʝʨʸʪʩʷ ʚ ʫʯʸʪ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ. ʆʥʘ 

ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʨʚʝʨʘ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʦʡ. ʏʝʤ ʚʳʰʝ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʪʝʤ ʚʳʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʝʨʘ. ɺ ʜʘʥʥʦʤ 

ʪʝʩʪʝ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʨʚʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 147953 ʚ ʤʠʥʫʪʫ. ɼʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʝʨʚʝʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʝʥ 

ʦʙʨʘʙʘʪʳʚʘʪʴ 147953 ʟʘʧʨʦʩʦʚ ʚ ʤʠʥʫʪʫ. ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʩʝʨʚʝʨ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʆʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʥʦ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ï ʦʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ʏʝʤ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʈʦʩʪ ʦʪʢʣʦʥʝʥʠʡ, ʚ ʮʝʣʦʤ, ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʨʦʩʪʫ ʥʘʛʨʫʟʢʠ 

ʥʘ ʩʝʨʚʝʨ, ʦʜʥʘʢʦ ʫʨʦʚʝʥʴ ʦʪʢʣʦʥʝʥʠʡ ʩʣʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʠʝʤʣʝʤʳʤ. ʅʘ 

ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʥʘʣʠʟʘ 

ʧʨʠʯʠʥ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʦʪʢʣʦʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʘʡʪʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʭʦʜʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
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ʥʝʜʦʨʘʙʦʪʢʠ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʦʯʥʦʛʦ ʧʝʨʝʯʥʷ ʧʨʦʙʣʝʤ, ʠʭ ʧʨʠʯʠʥ ʠ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚ ʨʘʤʢʘʭ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʪʝʩʪʠʨʫʝʤʦʛʦ ʇʆ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʡʜʝʥʳ ʦʰʠʙʢʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʘ ʪʘʢʞʝ ʦʰʠʙʢʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʢʘʯʠʚʘʥʠʷ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʘʨʭʠʚʦʤ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (ʈʠʩʫʥʦʢ 5) ʥʘ ʩʪʨʘʥʠʮʝ ʘʚʪʦʨʠʟʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝ ʠʤʝʝʪ ʠʥʬʦʨʤʘʪʦʨʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʩʪʘʪʫʩʝ 

ʘʚʪʦʨʠʟʘʮʠʠ (ʫʩʧʝʭʝ ʠ ʧʨʦʚʘʣʝ), ʯʪʦ ʤʦʞʝʪ ʚʚʝʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʟʘʙʣʫʞʜʝʥʠʝ. ʇʦʤʠʤʦ ʠʥʬʦʨʤʘʪʦʨʦʚ, ʚʳʷʚʣʝʥʘ ʦʰʠʙʢʘ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʨʘʚʠʣʴʥʦʡ 

ʧʦʜʩʚʝʪʢʠ ʚʳʙʨʘʥʥʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ. ɺ ʜʦʧʦʣʥʝʥʠʝ, ʙʳʣʘ ʥʘʡʜʝʥʘ 

ʦʩʦʙʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʘʚʝʜʝʥʠʝʤ ʤʳʰʴʶ ʚ ʦʙʣʘʩʪʴ ʤʝʥʶ ʛʣʘʚʥʦʡ 

ʩʪʨʘʥʠʮʳ ʘʚʪʦʨʠʟʦʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʝʥʶ ʥʝ 

ʦʪʢʨʳʚʘʝʪʩʷ. 

 

 
ʈʠʩʫʥʦʢ 5 ï ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʰʠʙʦʢ ʦʪʦʙʨʘʞʝʥʠʷ  

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

 

ɺʳʚʦʜʳ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʛʨʫʟʦʯʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʦʧʪʠʤʠʟʘʮʠʠ ʚʝʙ-ʩʘʡʪʘ, ʘ ʪʘʢʞʝ 

ʥʝʜʦʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʨʘʙʦʪʝ 

ʩʠʩʪʝʤʳ ʚ ʨʝʘʣʴʥʦʤ ʥʝʧʨʝʨʳʚʥʦʤ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʅʘʡʜʝʥʥʳʝ ʚ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʰʠʙʢʠ ʠ ʥʝʜʦʨʘʙʦʪʢʠ ʧʦʜʣʝʞʘʪ ʠʩʧʨʘʚʣʝʥʠʶ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ "ʫʤʥʳʡ ʜʦʤ", ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ Wi-Fi ʤʦʜʫʣʝ ESP8266. 

ʆʧʠʩʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʩʙʦʨʝ ʜʘʥʥʳʭ ʩ 

ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʶʪʩʷ ʢʦʤʘʥʜʳ ʢʦʥʪʨʦʣʣʝʨʫ, 

ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʦʛʣʘʩʥʦ ʟʘʣʦʞʝʥʥʳʤ 
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ʘʣʛʦʨʠʪʤʘʤ. ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʦʩʚʝʱʝʥʠʝʤ, ʚʭʦʜʥʦʡ 

ʜʚʝʨʴʶ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʞʠʣʠʱʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʦʧʦʚʝʱʝʥʠʷ ʦ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʠ ʦʪʦʙʨʘʞʘʷ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ, ʨʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ ʨʝʰʝʥʠʡ ʠ ʠʭ ʫʷʟʚʠʤʦʩʪʠ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʪʝʭʥʦʣʦʛʠʠ ʫʤʥʦʛʦ ʜʦʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʤʥʳʡ ʜʦʤ, ʘʩʠʥʭʨʦʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ, Arduino, ʜʘʪʯʠʢ, 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʚʝʙ-ʠʥʪʝʨʬʝʡʩ 

This article presents the implementation of an asynchronous web server for 

managing the smart home system using the ESP8266 Wi-Fi module as the central 

component. The system is designed to collect data from various sensors and 

control devices in the home using a web-based interface. Commands are sent 

through the interface to the controller, which then activates or deactivates 

connected devices based on embedded algorithms. The system provides control 

over various aspects of the home, including lighting, security, temperature and 

humidity monitoring. It also provides emergency alerts in case of any unforeseen 

events. The article discusses the advantages of using a centralized system for smart 

home management and compares it to existing solutions. It also discusses the 

vulnerabilities of existing communication channels and the potential benefits of 

implementing smart home technologies. 

Keywords: smart home, asynchronous web server, Arduino, sensor, 

microcontroller, web interface 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʸ ʙʦʣʴʰʝ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʚ ʨʘʟʚʠʪʠʠ ʠ 

ʚʥʝʜʨʝʥʠʠ ʫʤʥʳʭ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ. ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ - ʫʤʥʳʝ ʜʦʤʘ. 

IBM Research Collaboratory, ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ 

IBM, ʜʘʸʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ: "ʋʤʥʳʝ ʜʦʤʘ" ï ʵʪʦ ʭʦʨʦʰʦ ʫʧʨʘʚʣʷʝʤʘʷ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʠ ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʥʘʜʝʞʥʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʦʙʨʘʟʦʤ [1]. 

ʋʤʥʳʡ ʜʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʤʥʦʛʠʭ ʬʫʥʢʮʠʡ ʜʦʤʘʰʥʝʛʦ 

ʙʳʪʘ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʜʠʥʝʥʠʷ ʜʦʤʘʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʝʜʠʥʫʶ ʵʢʦʩʠʩʪʝʤʫ ʩ 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʢʦʥʪʨʦʣʣʝʨ (ʛʣʘʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʩʠʩʪʝʤʝ, 

ʫʧʨʘʚʣʷʶʱʝʝ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʫʤʥʦʛʦ ʜʦʤʘ); ʜʘʪʯʠʢʠ (ʤʠʢʨʦʩʭʝʤʳ, ʚ 

ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʬʫʥʢʮʠʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ); ʘʢʪʫʘʪʦʨʳ (ʫʩʪʨʦʡʩʪʚʘ, ʚʳʧʦʣʥʷʶʱʠʝ ʢʦʤʘʥʜʳ 

ʢʦʥʪʨʦʣʣʝʨʘ); ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ (ʫʧʨʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ) [2]. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʜʘʪʯʠʢʠ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʝʜʠʥʫʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʩʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʞʠʣʦʤ ʧʦʤʝʱʝʥʠʠ: ʫʧʨʘʚʣʝʥʠʝ ʦʩʚʝʱʝʥʠʝʤ, ʢʣʠʤʘʪ-
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ʢʦʥʪʨʦʣʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʜʘʣʸʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʧʦʚʳʩʠʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʤʬʦʨʪ ʧʨʦʞʠʚʘʥʠʷ. 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʤʥʳʤ ʜʦʤʦʤ ʥʝʦʙʭʦʜʠʤ 

ʫʜʦʙʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ, ʧʦʥʷʪʥʳʡ ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʩʪʴ 

ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʫʤʥʦʛʦ ʜʦʤʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʠʤʝʨʳ, ʛʜʝ ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɻʝʨʠʥʛ ɽ.ɸ. ʨʘʟʨʘʙʦʪʘʣ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

çʫʤʥʳʡ ʜʦʤè [3]. ɼʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʫʩʪʨʦʡʩʪʚ 

ʚ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ MySQL, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ 

UML. ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ PHP ʠ ʬʨʝʡʤʚʦʨʢʘ 

CodeIgniter 3. 

ʋʜʦʙʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʩ 

ʧʦʤʦʱʴʶ ʚʝʙ-ʩʝʨʚʝʨʘ, ʥʦ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʫʞʙʳ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ 

(SMS). ʇʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ, ʘʚʪʦʨʦʤ 

ʢʦʪʦʨʦʡ ʚʩʪʫʧʠʣ ʉʫʙʘʰ ʃʫʠʪʝʣʴ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʢ 

ʍʝʣʴʩʠʥʢʩʢʦʡ ʤʝʪʨʦʧʦʣʠʠ [4].  ʈʝʘʣʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦ 

ʫʧʨʘʚʣʷʝʪ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʥʫʪʨʠ ʜʦʤʘ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʝʪ 

ʦʧʦʚʝʱʝʥʠʷ ʚ ʩʣʫʯʘʝ ʚʪʦʨʞʝʥʠʷ ʠʣʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪʚʝʜʝʥʥʳʭ ʟʦʥ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ SMS (ʩʣʫʞʙʘ ʢʦʨʦʪʢʠʭ 

ʩʦʦʙʱʝʥʠʡ), ʠ ʦʧʦʚʝʱʝʥʠʷ ʧʦʩʪʫʧʘʣʠ ʚ ʚʠʜʝ SMS-ʩʦʦʙʱʝʥʠʡ ʩ ʧʦʜʨʦʙʥʳʤ 

ʦʧʠʩʘʥʠʝʤ ʜʝʡʩʪʚʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʄʘʜʞʠʜ ɸʣʴ-ʂʫʚʘʨʠ ʧʨʝʜʣʦʞʠʣ ʧʨʦʝʢʪ ʜʣʷ ʩʙʦʨʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʦʡ ʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʪʬʦʨʤʳ EmonCMS [5]. EmonCMS ð ʵʪʦ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʆʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ, ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʦʙ ʵʥʝʨʛʠʠ, ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʜʨʫʛʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ. ɺ ʧʨʦʝʢʪʝ ʧʣʘʪʬʦʨʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʩʙʦʨʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʪʩʣʝʞʠʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʦʡ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʀʟʤʝʨʝʥʠʝ ʩʦʩʪʦʷʥʠʡ ʜʘʪʯʠʢʦʚ ʚʥʫʪʨʠ 

ʜʦʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʣʘʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ NodeMCU-

ESP8266, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʠ ʟʘʛʨʫʞʘʪʴ ʥʘ ʦʙʣʘʯʥʳʡ ʩʝʨʚʝʨ EmonCMS. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʫʷʟʚʠʤʦʩʪʠ [6]: 

ʂʘʥʘʣ Bluetooth ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʬʘʡʣ ʩ ʚʠʨʫʩʦʤ ʦʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ, ʥʝ 

ʟʘʧʨʦʩʠʚ ʧʨʠ ʵʪʦʤ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ; ʧʦ ʢʘʥʘʣʫ ʩʚʷʟʠ Wi-Fi 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ʠ 

ʚʥʝʜʨʠʪʴ ʚʨʝʜʦʥʦʩʥʫʶ ʧʨʦʛʨʘʤʤʫ. HTTP ʢʘʥʘʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʫʷʟʚʣʸʥʥʳʭ, ʪʘʢ ʢʘʢ ʦʥ ʩʚʷʟʘʥ ʩ ʚʥʝʰʥʝʡ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ, ʯʪʦ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʫʤʥʳʤ ʜʦʤʦʤ ʠʟ ʫʜʘʣʝʥʥʦʡ ʣʦʢʘʮʠʠ ʠʣʠ 
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ʚʥʝʜʨʠʪʴ ʚʨʝʜʦʥʦʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʟ ʜʨʫʛʦʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ʏʝʨʝʟ ʢʘʥʘʣ GSM ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ GSM ʧʫʪʝʤ 

ʧʦʜʤʝʥʳ ʥʦʤʝʨʘ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʦʚʳʰʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ: 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʜʝʞʥʳʝ ʧʘʨʦʣʠ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʦʚʣʷʪʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʚʥʝʜʨʷʪʴ ʩʠʩʪʝʤʳ ʩʣʝʞʝʥʠʷ ʟʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʜʦʩʪʫʧʦʤ 

ʚ ʩʠʩʪʝʤʫ, ʥʘʩʪʨʘʠʚʘʪʴ ʩʝʪʠ VPN, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʤʝʞʩʝʪʝʚʳʝ ʵʢʨʘʥʳ ʥʘ 

ʛʨʘʥʠʮʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʘʥʪʠʚʠʨʫʩʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʦʚʘʪʴ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʥʦ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩ.  ʆʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʫʜʦʙʥʳʤ ʨʝʰʝʥʠʝʤ, ʪʘʢ 

ʢʘʢ ʜʦʩʪʫʧʝʥ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ ʥʘ ʣʶʙʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ ʥʘʩʪʨʦʝʢ. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʙʳʣ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ ʥʘ ʦʩʥʦʚʝ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ, ʪʘʢ ʢʘʢ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʷ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ ʙʝʟ ʟʘʜʝʨʞʝʢ. 

ʉʠʥʭʨʦʥʥʳʡ ʠ ʘʩʠʥʭʨʦʥʥʳʡ ʩʝʨʚʝʨʘ ʦʪʣʠʯʘʶʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʩʧʦʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. ʉʠʥʭʨʦʥʥʳʡ ʩʝʨʚʝʨ ʦʙʨʘʙʘʪʳʚʘʝʪ ʢʘʞʜʳʡ 

ʟʘʧʨʦʩ ʚ ʦʯʝʨʝʜʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʟʘʧʨʦʩʘ ʩʝʨʚʝʨ 

ʙʣʦʢʠʨʫʝʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ, ʠ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʭʦʜʠʪ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʣʝʜʫʶʱʝʛʦ ʟʘʧʨʦʩʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʝʛʦ ʚ 

ʪʝʭʥʦʣʦʛʠʶ ʫʤʥʦʛʦ ʜʦʤʘ, ʪʘʢ ʢʘʢ ʚ ʥʸʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʫʧʨʘʚʣʷʪʴ ʧʘʨʘʣʣʝʣʴʥʦ. 

ɸʩʠʥʭʨʦʥʥʳʝ ʞʝ ʩʝʨʚʝʨ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʧʘʨʘʣʣʝʣʴʥʦ 

ʙʝʟ ʙʣʦʢʠʨʦʚʢʠ, ʦʥ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ, ʥʝ 

ʦʞʠʜʘʷ ʧʨʠ ʵʪʦʤ ʟʘʚʝʨʰʝʥʠʷ ʦʜʥʦʛʦ ʧʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʢ ʩʣʝʜʫʶʱʝʤʫ. ʊʘʢʞʝ, 

ʩʠʥʭʨʦʥʥʳʡ ʩʝʨʚʝʨ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʦʥ 

ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʟʘʧʨʦʩ ʙʣʦʢʠʨʫʝʪ ʩʝʨʚʝʨ, ʭʦʪʷ 

ʦʥ ʠ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʝʥ ʠ ʙʦʣʝʝ ʫʜʦʙʝʥ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʥʘʛʨʫʟʢʠ, 

ʧʦʢʘʟʳʚʘʷ ʭʦʨʦʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʚʳʩʦʢʠʭ ʥʘʛʨʫʟʢʘʭ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʩʠʥʭʨʦʥʥʳʡ ʩʝʨʚʝʨ. 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʸʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʝʙ-

ʩʝʨʚʝʨ, ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣ. ɺ ʢʘʯʝʩʪʚʝ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʩʝʤʠ ʧʨʦʮʝʩʩʘʤʠ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʣʘʪʘ Arduino 

Mega 2560. ɺʳʙʦʨ ʜʘʥʥʦʡ ʧʣʘʪʳ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ATmega2560 

ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʭʦʜʦʚ ʠ 

ʚʳʭʦʜʦʚ. ʊʘʢʞʝ ʥʘ ʧʣʘʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʫʜʦʙʥʦʡ 

ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ: 54 ʮʠʬʨʦʚʳʭ ʚʭʦʜʘ/ʚʳʭʦʜʘ, 16 ʘʥʘʣʦʛʦʚʳʭ 

ʚʭʦʜʦʚ, ʨʘʟʲʸʤ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ USB, ʚʥʝʰʥʠʡ ʨʘʟʲʸʤ ʧʠʪʘʥʠʷ ʠ 
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ʢʥʦʧʢʘ ʩʙʨʦʩʘ. ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʚʝʙ-ʩʝʨʚʝʨʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʥʪʨʦʣʣʝʨ Node 

MCU 3 ʥʘ ʙʘʟʝ Wi-Fi ʤʦʜʫʣʷ ESP8266. ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʪʧʨʘʚʣʷʪʴ ʠ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʣʠʙʦ ʠʥʪʝʨʥʝʪ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ Arduino Mega 2560 ʠ Node MCU 3 ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʧʨʦʪʦʢʦʣʫ 

I2C. I2C (Inter-Integrated Circuit) ð ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʰʠʥʘ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ 

ʩʦʝʜʠʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʘʣʠʟʦʚʘʥ ʘʩʠʥʭʨʦʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʫʤʥʳʡ ʜʦʤ ʥʘ ʙʘʟʝ Wi-Fi ʤʦʜʫʣʷ ESP8266. ʇʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʜʘʸʪ ʢʦʤʘʥʜʳ 

ʢʦʥʪʨʦʣʣʝʨʫ ʯʝʨʝʟ ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ, ʜʘʣʝʝ 

ʢʦʥʪʨʦʣʣʝʨ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʧʦʜʘʸʪ ʫʧʨʘʚʣʷʶʱʠʝ ʢʦʤʘʥʜʳ ʥʘ ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʥʝʤʫ 

ʫʩʪʨʦʡʩʪʚʘ.  ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʩʢʦʣʴʢʦ ʜʘʪʯʠʢʦʚ ʨʘʙʦʪʘʶʪ ʚ ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ 

ʠ ʧʝʨʝʜʘʶʪ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʦʙʩʪʘʥʦʚʢʝ ʥʘ ʧʦʩʪʦʷʥʥʦʡ 

ʦʩʥʦʚʝ, ʠʣʠ ʧʦʩʳʣʘʶʪ ʩʠʛʥʘʣʳ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʙʳʪʠʡ. ʕʪʠ 

ʩʦʙʳʪʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʠ ʧʦʩʳʣʘʶʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ ʥʘ ʚʝʙ-ʩʝʨʚʝʨ, ʦʪʢʫʜʘ ʫʞʝ 

ʚ ʜʦʩʪʫʧʥʦʤ ʚʠʜʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʥʠ ʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʝ. ɸʩʠʥʭʨʦʥʥʳʡ ʚʝʙ-ʩʝʨʚʝʨ ʧʨʠʥʠʤʘʝʪ HTTP-ʟʘʧʨʦʩʳ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʠ ʚʳʜʘʸʪ ʚ ʦʪʚʝʪ HTML-ʩʪʨʘʥʠʮʳ. 

ʊʘʢʞʝ ʦʥ ʦʪʧʨʘʚʣʷʝʪ ʢʦʤʘʥʜʳ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʫʤʥʳʤ ʜʦʤʦʤ. ʄʦʜʫʣʠ 

ʩʝʥʩʦʨʦʚ ʩʯʠʪʳʚʘʶʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʠʭ ʚ ʬʦʨʤʘʪ, 

ʧʦʥʷʪʥʳʡ ʚʝʙ-ʩʝʨʚʝʨʫ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʜʘʶʪ ʵʪʠ ʜʘʥʥʳʝ ʝʤʫ. 

ʇʦʣʴʟʫʷʩʴ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʩʚʝʱʝʥʠʝ ʚ 

ʜʦʤʝ ʯʝʨʝʟ ʢʥʦʧʢʠ ʥʘ ʩʘʡʪʝ, ʫʧʨʘʚʣʷʪʴ ʚʭʦʜʥʦʡ ʜʚʝʨʴʶ ʠ ʚʠʜʝʪʴ ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʚ ʩʣʫʯʘʝ ʚʦʟʛʦʨʘʥʠʷ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠʣʠ ʫʪʝʯʢʠ ʛʘʟʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʛʥʦʚʝʥʥʦ ʧʦʣʫʯʘʝʪ ʦʧʦʚʝʱʝʥʠʝ, ʪʘʢʞʝ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ. 

ʈʝʘʣʠʟʘʮʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʤʥʳʤ ʜʦʤʦʤ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʥʘʜʝʞʥʦʩʪʴʶ ʠ 

ʛʠʙʢʦʩʪʴʶ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʠʤʝʝʪ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʠʥʪʝʨʬʝʡʩ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʫʤʥʳʭ ʜʦʤʦʚ ʷʚʣʷʝʪʩʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʪʦʢʦʣʦʚ. 

ʅʘʧʨʠʤʝʨ, ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʫʤʥʳʭ ʜʦʤʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʦʩ, ʧʦʵʪʦʤʫ ʦʥ ʥʘʯʘʣ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪ ɻʆʉʊ ʈ 71200-2023 çʉʠʩʪʝʤʳ ʢʠʙʝʨʬʠʟʠʯʝʩʢʠʝ. 

ʋʤʥʳʡ ʜʦʤ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷè [7]. ɺ ʜʘʥʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʝʥʠʷ, 

ʪʠʧʦʚʦʡ ʩʪʨʫʢʪʫʨʳ, ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʩʦʩʪʘʚʘ ʩʠʩʪʝʤ ʫʤʥʦʛʦ ʜʦʤʘ, ʘ ʪʘʢʞʝ ʠʭ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʅʘʩʪʦʷʱʠʡ ʩʪʘʥʜʘʨʪ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, 

ʧʦʩʪʘʚʱʠʢʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʵʢʩʧʝʨʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤ ʠʣʠ 
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ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤ ʫʤʥʦʛʦ ʜʦʤʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʠʩʪʝʤ. ɼʘʥʥʳʡ ɻʆʉʊ 

ʧʣʘʥʠʨʫʝʪʩʷ ʚʚʝʩʪʠ ʚ ʜʝʡʩʪʚʠʝ ʚ ʩʝʥʪʷʙʨʝ 2024 ʛ. 

 ʊʘʢʞʝ 23 ʥʦʷʙʨʷ 2021 ʛ. ʢʦʤʧʘʥʠʷ ʗʥʜʝʢʩ ʧʨʠʩʦʝʜʠʥʠʣʘʩʴ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʝʜʠʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʜʣʷ ʫʤʥʦʛʦ ʜʦʤʘ ï Matter [8]. ʀʥʠʮʠʘʪʦʨʘʤʠ ʝʛʦ ʩʦʟʜʘʥʠʷ 

ʩʪʘʣʠ ʢʦʤʧʘʥʠʠ Apple, Google ʠ Amazon, ʘ ʧʣʦʱʘʜʢʫ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʧʨʝʜʦʩʪʘʚʠʣʘ Connectivity Standards Alliance (ʙʳʚʰʘʷ Zigbee Alliance). ɿʘʜʘʯʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ ʙʳ ʤʦʛ ʜʝʡʩʪʚʦʚʘʪʴ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʩ ʫʯʸʪʦʤ ʠʭ ʩʧʝʮʠʬʠʢʠ, ʘ ʪʘʢʞʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ 

ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ ʫʤʥʦʛʦ ʜʦʤʘ, ʩʜʝʣʘʪʴ ʠʭ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ 

ʫʜʦʙʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʷ ʙʦʣʝʝ 300 

ʢʦʤʧʘʥʠʡ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. ʊʦ, ʯʪʦ ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʥʦ ʚʢʣʘʜʳʚʘʶʪʩʷ ʚ Matter 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʛʨʦʤʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
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ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʙʟʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʈʦʩʩʠʠ, ʉʐɸ, ʂʘʥʘʜʳ ʠ ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʥʘʟʥʘʯʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ (ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ) ʠ ʨʘʩʯʝʪʥʦʡ ʧʨʦʯʥʦʩʪʠ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ 

ʨʘʟʨʫʰʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʙʘʣʦʢ ʩʦ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʦʡ, 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʤʝʪʦʜʠʢʘʤ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʧʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ 

ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʘʷ ʘʨʤʘʪʫʨʘ, ʨʘʩʯʝʪʥʘʷ ʧʨʦʯʥʦʩʪʴ, 

ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʤʧʦʟʠʪʦʙʝʪʦʥʥʳʝ ʙʘʣʢʠ, ʨʘʟʨʫʰʘʶʱʠʡ 

ʤʦʤʝʥʪ, ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ 

Review information and requirements of various regulatory documents of Russia, 

the USA, Canada and the European Union for the design of structures using 

composite reinforcement are presented. An analysis of the purpose of the standard 

(characteristic) and design strength of fiberglass reinforcement was carried out. 

Theoretical studies of the ultimate breaking moment of beams with fiberglass 

reinforcement, determined using methods from different countries, have shown a 

fairly large scatter in the value of the ultimate moment. 

Keywords: fiberglass reinforcement, design strength, design standards, 

composite concrete beams, breaking moment, calculation methods 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʷʜʝ ʩʪʨʘʥ ʩʫʱʝʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʦ 

ʨʘʩʯʝʪʫ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʢʦʤʧʦʟʠʪʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ [1 ï 

3], ʛʜʝ ʦʧʠʩʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ 

(ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ) ʠ ʨʘʩʯʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ, 

ʩʦʨʪʘʤʝʥʪ ʢʦʤʧʦʟʠʪʥʳʭ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ: ʚ ʉʐɸ ï ACI 440.1R-15 [6], ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʦʩʦʶʟʘ ï fibBulletin 40 [7], ʚ ʂʘʥʘʜʝ ï CAN/CSA-S806-02 [5], ʚ ʈʦʩʩʠʠ ï 

ʉʇ 295.1325800.2017 [4]. ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ 
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ʜʦʢʫʤʝʥʪ,r ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʨʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʦʡ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ ʢʦʥʩʪʨʫʢʮʠʡ ʩ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ 

ʥʦʨʤ ʧʦ ʨʘʩʯʝʪʫ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʦʡ. 

ʆʪʣʠʯʠʷ ʤʝʪʦʜʠʢ ʩʚʷʟʘʥʳ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʨʘʩʯʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʘʣʦʢ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ 

ʘʨʤʘʪʫʨʦʡ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʤʝʪʦʜʠʢʘʤ ʨʘʩʯʝʪʘ, ʟʘʣʦʞʝʥʥʳʤ ʚ ʥʦʨʤʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʦʨʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʩʪʨʘʥ 

ʷʚʣʷʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ 

ʘʨʤʘʪʫʨʳ. ɺ ʥʦʨʤʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʈʦʩʩʠʠ, ʉʐɸ, ʂʘʥʘʜʳ ʫʩʪʘʥʦʚʣʝʥʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ (ʥʦʨʤʘʪʠʚʥʳʝ) ʟʥʘʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ 

ʘʨʤʘʪʫʨʳ (ʨʠʩʫʥʦʢ 1), ʧʨʠ ʵʪʦʤ ʚ ɽʚʨʦʧʝ ʠ ʂʘʥʘʜʝ ʫʩʪʘʥʦʚʣʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʣʘʩʩʳ ʧʦ ʧʨʦʯʥʦʩʪʠ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʢ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʫʯʠʪʳʚʘʶʱʠʝ ʥʘʜʝʞʥʦʩʪʴ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ACI 440.1R-06 ʠ CAN/CSA-S806-02 ʩʦʩʪʘʚʣʷʝʪ 80% ʦʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʥʦʨʤʘʭ 

ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʝʣʝʥʠʝʤ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʫ, ʢʦʪʦʨʳʡ ʜʣʷ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʨʘʚʝʥ 1,2 (1,25 ï ʧʦ ɽʚʨʦʧʝʡʩʢʠʤ ʥʦʨʤʘʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). ʅʦ ʚ ʨʦʩʩʠʡʩʢʠʭ ʥʦʨʤʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʣʷ ʫʯʝʪʘ ʚʣʠʷʥʠʷ 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʚʦʜʠʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ, ʨʘʚʥʳʡ 0,8, ʚ ʝʚʨʦʧʝʡʩʢʠʭ 

ʥʦʨʤʘʭ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʯʠʪʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʨʦʢ ʩʣʫʞʙʳ. 

ɸʥʘʣʠʟ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ 

ʘʨʤʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʤʝʥʴʰʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʧʨʦʯʥʦʩʪʠ (ʦʪ 46,7 ʜʦ 

87% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʘʨʤʘʪʫʨʳ) ʪʨʝʙʫʶʪ ɽʚʨʦʧʝʡʩʢʠʝ ʥʦʨʤʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʜʦ 33,4% ï ʈʦʩʩʠʡʩʢʠʝ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 25% ï 

ʢʘʥʘʜʩʢʠʝ, ʘʤʝʨʠʢʘʥʩʢʠʝ ʥʘ 20%.    
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ʈʠʩʫʥʦʢ 1 ï ʅʦʨʤʠʨʫʝʤʳʝ ʟʥʘʯʝʥʠ ̫ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ 

 

ɺ ʤʝʪʦʜʠʢʘʭ ʨʘʩʯʝʪʘ ʨʘʟʨʫʰʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʠʟʛʠʙʘʝʤʳʭ 

ʢʦʤʧʦʟʠʪʦʙʝʪʦʥʥʳʭ ʙʘʣʦʢ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʩʯʝʪʥʳʭ ʩʣʫʯʘʷ: 

ʨʘʟʨʫʰʝʥʠʝ ʧʦ ʩʞʘʪʦʡ ʟʦʥʝ ʙʝʪʦʥʘ ʠ ʨʘʟʨʫʰʝʥʠʝ ʧʦ ʨʘʩʪʷʥʫʪʦʡ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʝ. ɽʩʣʠ ʚ ʈʦʩʩʠʡʩʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʉʇ 63.13330.2012 

ʛʨʘʥʠʮʘ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʵʪʠʤʠ ʩʣʫʯʘʷʤʠ ʨʘʟʨʫʰʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʩʞʘʪʦʡ ʟʦʥʳ ʠ ʝʝ ʦʪʥʦʰʝʥʠʷ ʢ 

ʛʨʘʥʠʯʥʦʡ ʚʝʣʠʯʠʥʝ ɝr, ʪʦ ʚ ʝʚʨʦʧʝʡʩʢʠʭ, ʢʘʥʘʜʩʢʠʭ ʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʤʘʭ 

ʛʨʘʥʠʮʘ ʧʝʨʝʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʨʤʠʨʦʚʘʥʠʷ rfb, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʠ ʙʝʪʦʥʘ. 

ɺ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʧʦ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʝ, 

ʧʨʝʜʝʣʴʥʳʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʡ ʩʝʯʝʥʠʝʤ, ʩʦʛʣʘʩʥʦ 

ɽʚʨʦʧʝʡʩʢʠʤ ʥʦʨʤʘʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʦ 

ʬʦʨʤʫʣʝ [7]: 
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ʅʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ ACI 440.1R-06 (ʉʐɸ) ʧʨʝʜʝʣʴʥʳʡ ʠʟʛʠʙʘʶʱʠʡ 

ʤʦʤʝʥʪ ʚ ʩʣʫʯʘʝ ʨʘʟʨʫʰʝʥʠʷ ʧʦ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʝ ʧʨʝʜʣʘʛʘʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ [6]: 
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ʉʭʦʞʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʜʣʘʛʘʶʪ ʂʘʥʘʜʩʢʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ [5]: 
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ɺ ʜʘʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʜʘʥʳ ʠ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʝʜʝʣʴʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʚ ʩʣʫʯʘʝ ʨʘʟʨʫʰʝʥʠʷ ʧʦ ʙʝʪʦʥʫ ʩʞʘʪʦʡ 

ʟʦʥʳ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʙʘʣʦʢ ʩʦ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʦʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʨʘʟʨʫʰʘʶʱʝʛʦ 

ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʙʘʣʦʢ (ɹ-6, ɹ-8, ɹ-10) ʩ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ 60ʭ120 

ʤʤ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʢʦʤʧʦʟʠʪʥʦʡ (ɸʂʉ) 

ʜʠʘʤʝʪʨʦʤ ʘʨʤʘʪʫʨʳ Å6 (ɹ-6), Å8 (ɹ-8) ʠ Å10 ɸʉʂ (ɹ-10). ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ [2, 3]. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʜʝʣʴʥʦʛʦ 

ʨʘʟʨʫʰʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʘʢʪʠʯʝʩʢʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʘʣʦʢ ʠ ʧʨʦʝʢʪʥʳʝ ʜʘʥʥʳʝ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʦʨʤʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ MRd ʜʣʷ ʙʘʣʦʢ, ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʦʡ, ʧʦ ʧʨʦʝʢʪʥʳʤ ʧʨʦʯʥʦʩʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʦʯʝʥʴ ʙʦʣʴʰʦʡ 

ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʧʨʝʜʝʣʴʥʳʭ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ 

ʨʘʟʥʳʤ ʤʝʪʦʜʠʢʘʤ. ʅʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ:  

V ʜʣʷ ʚʩʝʭ ʙʘʣʦʢ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʨʘʟʨʫʰʘʶʱʠʭ ʤʦʤʝʥʪʦʚ 
ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʈʦʩʩʠʡʩʢʠʤ ʥʦʨʤʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ;  

V ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʘʤʝʨʠʢʘʥʩʢʠʤ ʥʦʨʤʘʤ, ʥʘ 
13% - 23% ʤʝʥʴʰʝ, ʧʦ ʢʘʥʘʜʩʢʠʤ ï ʥʘ 43% - 61% ʤʝʥʴʰʝ, ʯʝʤ ʟʥʘʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ.   
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʳ ʚ ʢʘʯʝʩʪʚʝ ʘʨʤʘʪʫʨʳ ʜʣʷ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʜʝʨʞʠʚʘʝʪʩʷ 

ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ ï ʵʪʦ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʨʘʙʦʪʳ 

ʢʦʤʧʦʟʠʪʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʦʧʠʩʘʥʳ 

ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʘʣʦʢ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʦʡ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʈʦʩʩʠʠ, ʉʐɸ, ʂʘʥʘʜʳ ʠ 

ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʥʦʨʤʠʨʦʚʘʥʠ ̫ ʧʨʦʯʥʦʩʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʦʟʠʪʥʳʡ ʘʨʤʘʪʫʨʘ, ʨʘʩʯʝʪʥʘʷ ʧʨʦʯʥʦʩʪʴ, 

ʢʦʤʧʦʟʠʪʦʙʝʪʦʥʥʳʝ ʙʘʣʢʠ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʨʘʟʨʫʰʘʶʱʠʡ ʤʦʤʝʥʪ, 

ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ 

In modern construction, the mass use of composite reinforcement as reinforcement 

for concrete structures is constrained by a number of factors ï this is the lack of 

knowledge of the work of composite concrete structures, and the absence or 

imperfection of the regulatory framework. This article presents and describes the 

methods for calculating the bearing capacity of beams reinforced with composite 

reinforcement, laid down in the design standards of Russia, the USA, Canada and 
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the European Union. The analysis of the normalization of the strength 

characteristics of composite reinforcement is presented. 

Keywords: composite reinforcement, design strength, composite concrete 

beams, bearing capacity, breaking moment, calculation methods 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʧʨʘʢʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ ʠʣʠ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʨʷʜʝ ʩʪʨʘʥʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʦʡ.  

ɺ ɹʝʣʘʨʫʩʠ ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʳ ʜʣʷ ʨʘʩʯʝʪʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʠʣʠ ʫʩʠʣʝʥʥʳʭ ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ ʉʇ 295.1325800.2017 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʦʧʠʩʘʥʳ ʤʝʪʦʜʠʢʠ 

ʨʘʩʯʝʪʘ ʧʦ ʜʚʫʤ ʛʨʫʧʧʘʤ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ɺ ʂʘʥʘʜʝ ʩʫʱʝʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ CAN/CSA-S806-02 [1], ʘ 

ʪʘʢʞʝ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʥʝʤʫ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ISIS ï Design 

Manual 4 [2]. 

ɺ ʨʫʢʦʚʦʜʩʪʚʝ ʉʐɸ ACI 440.1R-06 [3] ʦʧʠʩʘʥʳ ʠʩʪʦʨʠʷ ʧʦʷʚʣʝʥʠʷ 

ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ ʬʠʟʠʯʝʩʢʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʩʚʦʡʩʪʚʘ), ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʨʪʘʤʝʥʪ ʢʦʤʧʦʟʠʪʥʳʭ 

ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ 

ʵʣʝʤʝʥʪʦʚ ʩ ʢʦʤʧʦʟʠʪʥʳʤ ʘʨʤʠʨʦʚʘʥʠʝʤ. 

ɺ ʠʪʘʣʴʷʥʩʢʦʤ ʨʫʢʦʚʦʜʩʪʚʝ CNR-DT 203/2006 [4] ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʟʠʪʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʘʨʤʘʪʫʨʳ, ʥʘʯʠʥʘʷ ʦʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘʢʘʥʯʠʚʘʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʘʨʤʘʪʫʨʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʘʤ ʞʝ ʤʦʞʥʦ ʥʘʡʪʠ 

ʦʩʥʦʚʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʦʡ, ʧʦ ʜʚʫʤ 

ʛʨʫʧʧʘʤ ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʜʦʢʫʤʝʥʪʝ FIP Task Group 9.3. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʨʘʩʯʝʪʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʦʡ ï ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʳ, ʠ ʚ ʜʦʢʫʤʝʥʪʘʭ ʨʘʟʥʳʭ ʩʪʨʘʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʨʘʟʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʨʘʟʥʳʝ ʚʠʜʳ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ (ʪʘʙʣʠʮʘ 1). ɺ ʉʐɸ 

ʥʦʨʤʠʨʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ (ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ) ʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ 

ʜʣʷ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ, ʫʛʣʝʧʣʘʩʪʠʢʦʚʦʡ ʠ ʘʨʘʤʠʜʦʧʣʘʩʪʠʢʦʚʦʡ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʝ. ɺ ʐʚʝʡʮʘʨʠʠ (ɽʚʨʦʩʦʶʟʝ) ʚ FIP Task Group 9.3 ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʫʶ 
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ʘʨʤʘʪʫʨʫ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʧʨʦʯʥʦʩʪʠ ʥʘ 3 ʢʣʘʩʩʘ, ʫʛʣʝʧʣʘʩʪʠʢʦʚʫʶ ï ʥʘ 2 

ʢʣʘʩʩʘ, ʠ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʘʨʘʤʠʜʦʧʣʘʩʪʠʢʦʚʫʶ ʙʝʟ ʜʝʣʝʥʠʷ ʥʘ ʢʣʘʩʩʳ. 

ɺ ʂʘʥʘʜʝ ʚ CAN/CSA-S806-02 [41] ʥʦʨʤʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ, ʫʛʣʝʧʣʘʩʪʠʢʦʚʦʡ ʠ ʘʨʘʤʠʜʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ.  

ʅʘʠʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʚ ʨʦʩʩʠʡʩʢʦʤ ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ ʉʇ 295.1325800.2017, ʪʘʤ 

ʧʝʨʝʯʠʩʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ: ʩʪʝʢʣʦʢʦʤʧʦʟʠʪʥʘʷ, 

ʙʘʟʘʣʴʪʦʢʦʤʧʦʟʠʪʥʘʷ, ʫʛʣʝʢʦʤʧʦʟʠʪʥʘʷ, ʘʨʘʤʠʜʦʢʦʤʧʦʟʠʪʥʘʷ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʢʦʤʧʦʟʠʪʥʘʷ ʘʨʤʘʪʫʨʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 

ʩʪʝʢʣʦʚʦʣʦʢʦʥ ʠ ʚʦʣʦʢʦʥ ʙʘʟʘʣʴʪʘ.  

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ (ʥʦʨʤʘʪʠʚʥʦʝ) ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ 

ʧʨʦʯʥʦʩʪʠ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʄʇʘ 
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ʉʪʝʢʣʦʧʣʘʩʪʠʢʦʚʘʷ 800 

ʂʣʘʩʩ 1 - 1100 

ʂʣʘʩʩ 2 - 1400 

ʂʣʘʩʩ 3 - 650 

690 483-1600 

ɹʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘʷ 800 - - - 

ʋʛʣʝʧʣʘʩʪʠʢʦʚʘʷ 1400 ʂʣʘʩʩ 1, 2 - 2000 2070 600-3690 

ɸʨʘʤʠʜʦʧʣʘʩʪʠʢʦʚʘʷ 1400 2000 1300 1720-2540 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʥʠʞʘʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ɺ ʨʘʟʥʳʭ 

ʩʪʨʘʥʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʥʠʞʘʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: ʚ ACI 440.1R-

06 ʚʚʝʜʝʥ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʫʤʝʥʴʰʝʥʠʷ CE: ʜʣʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚʦʡ 

ï 1,0; ʜʣʷ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ï 0,8; ʜʣʷ ʘʨʘʤʠʜʦʧʣʘʩʪʠʢʦʚʦʡ ï 0,9.  

ɺ FIP Task Group 9.3 ʢʨʦʤʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʫ ɔf 

ʨʘʚʥʦʤʫ 1,25 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʥʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ɖenv,t, ʢʦʪʦʨʳʡ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1,1 ʜʦ 5,9. 

ɺ ʉʇ 295.1325800.2017 ʚʚʝʜʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʤʘʪʝʨʠʘʣʫ, 

ʧʨʠʥʠʤʘʝʤʳʡ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʨʘʚʥʳʤ 

1,0, ʘ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʧʨʝʜʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʧʝʨʚʦʡ ʛʨʫʧʧʳ 1,2 ʠ 
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ʢʦʵʬʬʠʮʠʝʥʪ ɔf1, ʫʯʠʪʳʚʘʶʱʠʡ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩ 

ʢʦʤʧʦʟʠʪʥʦʡ ʧʦʣʠʤʝʨʥʦʡ ʘʨʤʘʪʫʨʦʡ. 

ɺ CAN/CSA-S806-02 ʚʚʝʜʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ɖ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ. 

ɸʥʘʣʠʟ ʥʘʟʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʘʣ (ʪʘʙʣʠʮʘ 2), ʯʪʦ 

ʨʘʩʯʝʪʥʳʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʤʝʥʴʰʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʘʣʘ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ ʠ 

ʪʨʝʙʦʚʘʥʠʡ ʥʘʜʝʞʥʦʩʪʠ ʥʦʨʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʩʪʨʘʥ: ʜʣʷ 

ʫʛʣʝʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʫʤʝʥʴʰʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʦʪ 0% (ACI 440.1R-06) ʜʦ 

33,4% (ʧʦ fib Bulletin 40); ʜʣʷ ʘʨʘʤʠʜʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʦʪ 9,9% (ACI 

440.1R-06) ʜʦ 50% (ʧʦ fib Bulletin 40); ʜʣʷ ʙʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʥʘ 

25% (ʧʦ ʉʇ 295.1325800.2017); ʜʣʷ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʦʡ ʘʨʤʘʪʫʨʳ ʦʪ 20% 
(ACI 440.1R-06) ʜʦ 86,5%  (ʧʦ FIB Bulletin 40). 

 

ʊʘʙʣʠʮʘ 2 ï ʈʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʢʦʤʧʦʟʠʪʥʦʡ 

ʘʨʤʘʪʫʨʳ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʄʇʘ 

ʄʘʪʝʨʠʘʣ ʘʨʤʘʪʫʨʳ 
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ʉʪʝʢʣʦʧʣʘʩʪʠʢʦʚʘʷ 533 

ʂʣʘʩʩ 1: 400-586 

ʂʣʘʩʩ 2: 589 

ʂʣʘʩʩ 3: 88-163 

552 362-1200 

ɹʘʟʘʣʴʪʦʧʣʘʩʪʠʢʦʚʘʷ 600 - - - 

ʋʛʣʝʧʣʘʩʪʠʢʦʚʘʷ 1167 
ʂʣʘʩʩ 1:1455 

ʂʣʘʩʩ 2: 1333 
2070 450-2767 

ɸʨʘʤʠʜʦʧʣʘʩʪʠʢʦʚʘʷ 1050 1000 1172 1290-1905 

 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʝʪʫ ʢʦʥʩʪʨʫʢʮʠʡ ʩ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʷʚʣʷʶʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ 

ʥʦʨʤ ʧʦ ʨʘʩʯʝʪʫ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʦʡ. 

ʆʪʣʠʯʠʷ ʤʝʪʦʜʠʢ ʩʚʷʟʘʥʳ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʨʘʩʯʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ. 

ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʥʦʨʤ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ ʤʝʪʦʜʫ 

ʧʨʝʜʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʧʦ ʧʨʦʯʥʦʩʪʠ ʠ ʧʦ ʧʨʠʛʦʜʥʦʩʪʠ ʢ ʥʦʨʤʘʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ).  
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ʇʨʠ ʨʘʩʯʝʪʝ ʧʦ ʧʨʝʜʝʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦ ʚʩʝʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʩʯʝʪʥʳʭ ʩʣʫʯʘʷ: 

ʨʘʟʨʫʰʝʥʠʝ ʧʦ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʧʦ ʩʞʘʪʦʤʫ ʙʝʪʦʥʫ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʚ ʈʦʩʩʠʡʩʢʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʉʇ 63.13330.2012 

ʛʨʘʥʠʮʘ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʵʪʠʤʠ ʩʣʫʯʘʷʤʠ ʨʘʟʨʫʰʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʩʞʘʪʦʡ ʟʦʥʳ ʠ ʝʝ ʦʪʥʦʰʝʥʠʷ ʢ 

ʛʨʘʥʠʯʥʦʡ ʚʝʣʠʯʠʥʝ ɝr , ʪʦ ʚ ʝʚʨʦʧʝʡʩʢʠʭ, ʢʘʥʘʜʩʢʠʭ, ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʤʘʭ 

ʛʨʘʥʠʮʘ ʧʝʨʝʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʨʤʠʨʦʚʘʥʠʷ rfb. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʝʬʦʨʤʘʮʠʠ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʪʷʥʫʪʳʭ 

ʩʪʝʨʞʥʷʭ ʘʨʤʘʪʫʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʬʦʨʤʘʮʠʷʤ ʪʝʢʫʯʝʩʪʠ, ʘ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʙʝʪʦʥʝ ï ʤʘʢʩʠʤʘʣʴʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ ʩʞʘʪʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʘʚʥʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʨʤʠʨʦʚʘʥʠʷ ʩ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜ 

ʨʘʟʨʫʰʝʥʠʷ ï ʧʦ ʩʞʘʪʦʡ ʟʦʥʝ ʙʝʪʦʥʘ ʠʣʠ ʧʦ ʨʘʩʪʷʥʫʪʦʡ ʘʨʤʘʪʫʨʝ. 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʨʘʩʯʝʪʘ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʢʦʤʧʦʟʠʪʥʦʡ ʘʨʤʘʪʫʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʥʮʠʧʘʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʛʜʝ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ: ʝʚʨʦʧʝʡʩʢʠʡ ʠ 

ʘʤʝʨʠʢʘʥʩʢʠʡ. ɼʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʥʦʨʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ [6] ʥʘʜʝʞʥʦʩʪʴ 

ʨʘʩʯʝʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʯʘʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʜʝʞʥʦʩʪʠ ʧʦ 

ʤʘʪʝʨʠʘʣʫ ʠ ʥʘʛʨʫʟʢʘʤ, ʘ ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠ ʢʘʥʘʜʩʢʠʭ ʥʦʨʤ ʦʙʦʙʱʝʥʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʜʝʞʥʦʩʪʠ (ʟʘʧʘʩʘ) ʧʦ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʜʝʞʥʦʩʪʠ ʧʦ ʥʘʛʨʫʟʢʝ.  
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ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʛʝʦʤʝʪʨʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʚʳʨʝʟʘ ʥʘ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʥʩʦʣʴʥʦʡ ʙʘʣʢʠ. ɼʣʷ 

ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ COSMOS ʙʳʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʳ ʢʦʥʝʯʥʦ-

ʵʣʝʤʝʥʪʥʳʝ ʤʦʜʝʣʠ ʢʦʥʩʦʣʴʥʦʡ ʙʘʣʢʠ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʚʳʨʝʟʦʤ ʧʨʠ ʨʘʟʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʝʛʦ ʚʳʩʦʪʳ ʠ ʨʘʜʠʫʩʦʚ ʟʘʢʨʫʛʣʝʥʠʷ ʫʛʣʦʚ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʧʨʠ 

ʯʠʩʪʦʤ ʠʟʛʠʙʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʟʛʠʙʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʛʠʧʦʪʝʟʘʭ ʕʡʣʝʨʘ-ɹʝʨʥʫʣʣʠ. ʇʨʠ 

ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʚʳʨʝʟʘ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʠ ʢʘʩʘʪʝʣʴʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʨʘʟʳ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʪʝʦʨʠʠ ʧʣʦʩʢʦʛʦ 

ʠʟʛʠʙʘ. ʆʧʨʝʜʝʣʝʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʚʳʨʝʟʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʣʢʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘʧʨʷʞʝʥʠʡ, ʚʳʟʚʘʥʥʫʶ 

ʥʘʣʠʯʠʝʤ ʚʳʨʝʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʩʦʣʴʥʘʷ ʙʘʣʢʘ ʩ ʚʳʨʝʟʦʤ, ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

The paper studies the influence of the central rectangular cutout geometry on the 

stress state of a cantilever beam. The finite element method was used to analyze the 

stress state. In the COSMOS software environment, finite element models of a 

cantilever beam with a central cutout were generated for different values of its 

height and corner rounding radii. It was found that under pure bending, the stress 

distribution differs slightly from the classical bending theory based on the Euler-

Bernoulli hypotheses. Under transverse bending, a significant stress redistribution 

is observed in the vicinity of the cutout, and the maximum normal and shear 

stresses are several times higher than the values obtained by the plane bending 

theory. Rational cutout dimensions are determined, at which the stress 

concentration caused by the cutout can be ignored when designing a beam. 

Keywords: cantilever beam with a notch, stress state, finite element method 
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ʅʘʧʨʠʤʝʨ, ʙʘʣʢʠ ʩ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʚʦʟʜʫʭʦʚʦʜʳ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʯʝʨʝʟ ʠʭ 

ʩʪʝʥʢʠ. ʈʘʩʯʝʪʫ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʥʝʢʦʪʦʨʳʭ 

ʘʚʪʦʨʦʚ [1, 2].  

ɺ ʢʫʨʩʝ çʉʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚè ʙʘʣʢʠ ʩ ʚʳʨʝʟʘʤʠ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʟʛʠʙʘ [3]. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʚʳʨʝʟʘ 

ʚʳʟʳʚʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʣʦʢ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʘʣʢʠ ʙʳʣ ʚʳʙʨʘʥ 

ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ), ʢʘʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ [4]. ʏʠʩʣʝʥʥʳʝ 

ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʩʢʚʦʟʥʦʛʦ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʳʨʝʟʘ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʨʘʟʤʝʨʦʚ ʠ ʨʘʜʠʫʩʦʚ ʟʘʢʨʫʛʣʝʥʠʷ 

ʫʛʣʦʚ. 
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ʈʠʩʫʥʦʢ 1 ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʙʘʣʢʠ ʩ ʚʳʨʝʟʦʤ 

 

ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʨʦʚ ʙʘʣʢʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʪʝʦʨʠʠ ʠʟʛʠʙʘ: H = 20 ʤʤ, L = 100 ʤʤ ʠ t = 6 ʤʤ (ʨʠʩ. 1). 

ʏʪʦʙʳ ʪʘʢʦʝ ʦʩʣʘʙʣʝʥʠʝ ʙʘʣʢʠ ʥʝ ʚʣʠʷʣʦ ʥʘ ʝʝ ʧʨʦʯʥʦʩʪʴ, ʨʘʩʧʦʣʦʞʠʤ ʚʳʨʝʟ 

ʧʦʩʨʝʜʠʥʝ ʜʣʠʥʳ ʢʦʥʩʦʣʠ ʠ ʟʘʜʘʜʠʤ ʝʛʦ ʜʣʠʥʫ l = L/5 = 20 ʤʤ. ʀʟ ʵʪʦʛʦ ʞʝ 

ʫʩʣʦʚʠʷ ʚʳʩʦʪʘ ʚʳʨʝʟʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ 3/4H, ʪʦ ʝʩʪʴ h < 15 ʤʤ. ʊʘʢʞʝ 

ʟʘʜʘʜʠʤ ʟʥʘʯʝʥʠʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʳ ʈ = 400 ʅ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ: ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ E = 2.105 ʄʇʘ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʇʫʘʩʩʦʥʘ n = 0,3. ʇʨʠ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʪʝʦʨʠʝʡ ʠʟʛʠʙʘ [3] ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ smax= 100 ʄʇʘ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʘʩʘʪʝʣʴʥʳʝ tmax = 5 ʄʇʘ. 

ʂʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʙʘʣʢʠ ʩ ʚʳʨʝʟʦʤ (ʈʠʩ. 1) ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʥʘʷ 

ʠʟ ʦʜʠʥʘʢʦʚʳʭ ʧʣʦʩʢʠʭ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʘ PLANE2D ʩ ʨʘʟʤʝʨʘʤʠ 

0,5³0,5 ʤʤ. ɾʝʩʪʢʘʷ ʟʘʜʝʣʢʘ ʤʦʜʝʣʠʨʦʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʟʘʢʨʝʧʣʝʥʠʷ ʫʟʣʦʚ, 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʣʝʚʦʤ ʢʨʘʡʥʝʤ ʩʝʯʝʥʠʠ: ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʦʚʦʨʦʪʘ 

ʩʝʯʝʥʠʷ ʙʳʣʠ ʟʘʧʨʝʱʝʥʳ ʧʝʨʝʤʝʱʝʥʠʷ ʫʟʣʦʚ ʧʦ ʦʩʠ x, ʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʜʣʷ ʫʟʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ 

ʙʘʣʢʠ ʟʘʧʨʝʱʘʣʦʩʴ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦ ʦʩʠ ʫ. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʧʦʣʷ 

ʥʦʨʤʘʣʴʥʳʭ sʭ ʠ ʢʘʩʘʪʝʣʴʥʳʭ tʭʫ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ. 
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ʘ)

                

ʙ)

            
ʈʠʩʫʥʦʢ 2 ï ʇʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ h = 5 ʤʤ: 

ʘ ï ʥʦʨʤʘʣʴʥʳʭ sʭ , ʙ ï ʢʘʩʘʪʝʣʴʥʳʭ tʭʫ 

 

ɺʠʜʥʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʚʳʨʝʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʡ. ʅʘ ʢʘʨʪʠʥʝ ʧʦʣ̫ ʥʘʧʨʷʞʝʥʠʡ (ʈʠʩʫʥʦʢ 2) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 8 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ, ʛʜʝ ʚʝʣʠʯʠʥʘ ʥʘʧʨʷʞʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʟʥʘʯʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʪʝʦʨʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʠʟʛʠʙʘ. ʄʦʞʥʦ, ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 2, ʛʜʝ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ (ʉʄ) ʜʦʣʞʥʦ ʙʳʪʴ 

ʨʘʩʪʷʞʝʥʠʝ sʉʄ = 15,3 ʄʇʘ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʣʘʩʪʴ ʥʘʧʨʷʞʝʥʠʡ ʩʞʘʪʠʷ sʄʂʕ = 

ï45,5 ʄʇʘ ʠ, ʥʘʦʙʦʨʦʪ, ʚʙʣʠʟʠ ʪʦʯʢʠ 3, ï ʦʙʣʘʩʪʴ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʪʷʞʝʥʠʷ. ɸ 

ʚ ʪʦʯʢʝ 6 ʥʘʧʨʷʞʝʥʠʷ ʧʦ ʨʘʩʯʝʪʘʤ ʄʂʕ ʧʨʝʚʳʰʘʶʪ ʜʘʥʥʳʝ ʪʝʦʨʠʠ ʉʄ ʚ 7 

ʨʘʟ. ʋʚʝʣʠʯʝʥʠʝ ʚʳʩʦʪʳ ʚʳʨʝʟʘ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʦʨʤʘʣʴʥʳʭ 

ʠ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʚʳʨʝʟʘ. ʇʨʠ h = 10 ʤʤ smax = 158,8 

ʄʇʘ, ʘ tmax = 40,3 ʄʇʘ. ɺ ʪʦʯʢʘʭ 6 ʠ 7 ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʧʦ 

ʢʨʠʪʝʨʠʶ ʄʠʟʝʩʘ sɻ ʢʚ = 183,3 ʄʇʘ, ʯʪʦ ʚ 1,83 ʨʘʟ ʙʦʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʪʝʦʨʠʠ ʠʟʛʠʙʘ ï 100 ʄʇʘ. 

ʇʨʠ ʚʳʩʦʪʝ ʚʳʨʝʟʘ h = 10 ʤʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʟʥʘʯʝʥʠʷ 

ʨʘʜʠʫʩʘ ʟʘʢʨʫʛʣʝʥʠʡ ʥʘ ʥʘʧʨʷʞʝʥʠʷ ʚ ʪʦʯʢʘʭ 1 ʠ 6, ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʠʥʳ 

ʧʦʣʝʡ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ h = 10, r= 3 ʤʤ ʠ r= 5 ʤʤ. ɺʠʜʥʦ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʧʨʷʞʝʥʥʳʝ ʪʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʧʝʨʝʭʦʜʘ ʧʨʷʤʦʡ 
ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʚʳʨʝʟʘ ʚ ʟʘʢʨʫʛʣʝʥʠʝ. 
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ʘ)

          
ʙ)

          
ʈʠʩʫʥʦʢ 3 ï ʇʦʣʷ ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ: ʘ ï ʨʘʜʠʫʩ ʟʘʢʨʫʛʣʝʥʠʷ 3ʤʤ, 

ʙ ï ʨʘʜʠʫʩ ʟʘʢʨʫʛʣʝʥʠʷ 5ʤʤ 
 

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʦʨʤʘʣʴʥʳʭ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚ ʦʧʘʩʥʳʭ ʪʦʯʢʘʭ ʙʘʣʢʠ ʧʨʠ ʚʳʩʦʪʝ ʚʳʨʝʟʘ 10 ʤʤ ʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʜʠʫʩʦʚ ʟʘʢʨʫʛʣʝʥʠʷ ʚ ʫʛʣʘʭ ʚʳʨʝʟʘ. ɺʠʜʥʦ, ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʧʨʠ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʚʳʨʝʟʘ ʠ ʨʘʜʠʫʩʝ ʟʘʢʨʫʛʣʝʥʠʷ r = 5 ʤʤ 

ʧʝʨʝʛʨʫʟʢʘ ʩʦʩʪʘʚʣʷʝʪ 3,5 %.  
 

ʊʘʙʣʠʮʘ ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ  

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʫʩʘʭ ʩʢʨʫʛʣʝʥʠʡ 

ʇʦʣʦʞʝʥʠʝ 

ʦʧʘʩʥʦʡ 

ʪʦʯʢʠ 

ʅʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʧʘʩʥʳʭ ʪʦʯʢʘʭ 

r = 1 ʤʤ 
r = 2 

ʤʤ 
r = 3 ʤʤ r = 4 ʤʤ r = 5 ʤʤ 

ʅʘ ʚʝʨʭʥʝʤ 

ʚʦʣʦʢʥʝ 

ʙʘʣʢʠ 

123,0 118,2 113,2 107,9 103,5 

ʅʘ 

ʧʦʚʝʨʭʥʦʩʪ

ʠ ʚʳʨʝʟʘ 

156,1 135,4 120,4 108,4 96,6 

 
ʄʘʢʩʠʤʘʣʴʥʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʧʦ ʢʨʠʪʝʨʠʶ ʄʠʟʝʩʘ 
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ʅʘ 

ʧʦʚʝʨʭʥʦʩʪ

ʠ ʚʳʨʝʟʘ 

165,1 138,4 121,8 109,3 103,5 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʦʣʴʥʦʡ 

ʙʘʣʢʠ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʚʳʨʝʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʇʨʠ ʯʠʩʪʦʤ ʠʟʛʠʙʝ ʙʘʣʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʝʰʝʥʠʷ ʕʡʣʝʨʘ-ɹʝʨʥʫʣʣʠ. 

2. ʇʨʠ ʧʦʧʝʨʝʯʥʦʤ ʠʟʛʠʙʝ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʚʳʨʝʟʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʠ 

ʢʘʩʘʪʝʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʚʳʨʝʟʘ ʚ ʨʘʟʳ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʟʛʠʙʘ. 

3. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʨʘʟʤʝʨʘʭ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʳʨʝʟʘ: l = 

0,25L; h = 0,5H; r = 0,25H, ʤʘʢʩʠʤʘʣʴʥʳʝ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚʩʝʛʦ ʥʘ 

3,5 % ʧʨʝʚʳʰʘʶʪ ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʘʢʦʡ ʙʘʣʢʠ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʤʠ ʙʝʟ ʫʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʥʘʣʠʯʠʝʤ ʚʳʨʝʟʘ 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʩʪʝʨʞʥʝʚʳʝ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʩʪʨʦʧʠʣʴʥʦʡ 

ʬʝʨʤʳ ʠ ʇ-ʦʙʨʘʟʥʦʡ ʨʘʤʳ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʚʣʠʷʥʠʝ ʟʘʪʷʞʢʠ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʘʩʧʦʨ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʨʘʩʧʦʨʘ ʙʝʟ ʟʘʪʷʞʢʠ, ʘ ʟʘʪʝʤ ʩ ʝʝ ʥʘʣʠʯʠʝʤ. 



48  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʟʜʘʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʪʦʨʘ PASCO. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠ ʩ 

ʫʩʠʣʠʷʤʠ, ʥʘʡʜʝʥʥʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠ ʧʦ ʤʝʪʦʜʫ ʩʠʣ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʟʘʪʷʞʢʘ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩ ʨʘʩʧʦʨʦʤ ʥʝ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ 

ʠʤʝʥʥʦ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʨʝʫʛʦʣʴʥʦʡ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʨʞʥʝʚʳʝ ʩʠʩʪʝʤʳ, ʚʣʠʷʥʠʝ ʟʘʪʷʞʢʠ, ʵʢʩʧʝʨʠʤʝʥʪ, 

ʥʘʛʨʫʞʝʥʠʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʝʘʢʮʠʷ, ʨʘʤʘ 

The object of the study was rod systems in the form of a truss and a ʇ-shaped 

frame. The purpose of the work is to experimentally determine the effect of 

tightening on the horizontal thrust. To do this, measurements were taken of the 

amount of thrust without tightening, and then with its presence. An experimental 

model of the structure was created using elements of the PASCO constructor. The 

experimental results were compared with the forces found analytically using the 

force method. It has been established that tightening does not solve the problem 

with expansion in all types of structures, namely, it is not suitable for a triangular 

truss. 

Keywords: rod systems, tightening effect, experiment, loading, horizontal 

reaction, frame 

 

ʈʘʩʧʦʨʥʳʝ ʩʠʩʪʝʤʳ ï ʪʨʝʭʰʘʨʥʠʨʥʳʝ ʠ ʙʝʩʰʘʨʥʠʨʥʳʝ ʘʨʢʠ, ʨʘʤʳ, ʬʝʨʤʳ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʩʪʦʚ, ʘ ʪʘʢʞʝ ʚ 

ʟʜʘʥʠʷʭ ʩʧʦʨʪʠʚʥʦ-ʟʨʝʣʠʱʥʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠ ʙʦʣʴʰʠʭ 

ʧʨʦʣʝʪʘʭ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʦʨʥʳʭ ʩʠʩʪʝʤ ï ʧʦʷʚʣʝʥʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʝʘʢʮʠʡ (ʨʘʩʧʦʨʘ) ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʦʣʴʢʦ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʠ [1]. ɼʝʡʩʪʚʠʝ ʨʘʩʧʦʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪ ʠʟʛʠʙʘʶʱʠʝ 

ʤʦʤʝʥʪʳ, ʨʘʟʛʨʫʞʘʷ ʩʦʦʨʫʞʝʥʠʝ. ʆʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʧʦʨʥʳʭ ʩʠʩʪʝʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʚʦʩʧʨʠʷʪʠʝ ʨʘʩʧʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʥʘʜʝʞʥʳʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ. 

ʉʥʠʟʠʪʴ ʚʝʣʠʯʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʘʷ ʜʣʷ ʦʧʦʨʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʝʞʝʣʘʪʝʣʴʥʘ, ʤʦʞʥʦ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚ ʢʦʥʩʪʨʫʢʮʠʶ ï ʟʘʪʷʞʢʠ [2]. ɿʘʪʷʞʢʘ - ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʝʨʞʝʥʴ, 

ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʨʘʩʪʷʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʧʦʨʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʨʦʡʩʪʚʘ ʟʘʪʷʞʝʢ ʘʨʦʯʥʦʝ ʧʨʦʣʝʪʥʦʝ ʩʪʨʦʝʥʠʝ ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʧʦʨʳ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʘʣʦʯʥʦʝ ʙʝʟʨʘʩʧʦʨʥʦʝ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʩʪʦʠʤʦʩʪʴ ʦʧʦʨ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ. 

ɹʳʣʠ ʩʦʙʨʘʥʳ ʜʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʩʪʝʨʞʥʝʚʳʝ ʩʠʩʪʝʤʳ ʙʝʟ ʟʘʪʷʞʝʢ. 

ʆʜʥʘ ʠʟ ʥʠʭ ʚ ʚʠʜʝ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ, ʜʨʫʛʘʷ ʚ ʚʠʜʝ ʇ-ʦʙʨʘʟʥʦʡ ʨʘʤʳ (ʩʤ. 

ʈʠʩʫʥʦʢ 1). ʈʦʣʴ ʨʘʩʧʦʨʘ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʚʳʧʦʣʥʷʝʪ ʥʠʞʥʠʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʝʨʞʝʥʴ. ɼʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʯʝʨʝʟ ʥʝʢʦʪʦʨʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʙʳʣʘ ʩʜʝʣʘʥʘ ʩʠʤʤʝʪʨʠʯʥʘʷ ʘʨʢʘ. ʉʦʙʨʘʥʳ ʦʥʠ ʠʟ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʪʦʨʘ 

PASCO. ʕʣʝʤʝʥʪʳ ʵʪʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʛʠʙʢʠʝ ʜʚʫʪʘʚʨʦʚʳʝ 

ʙʘʣʢʠ, ʧʣʦʩʢʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʧʦʧʝʨʝʯʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʠ ʥʘʙʦʨ ʛʠʨʴ. 
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ʘ)              ʙ) 

      
ʈʠʩʫʥʦʢ 1- ʌʦʪʦʛʨʘʬʠʠ ʤʦʜʝʣʝʡ 

ʘ) ʩʪʨʦʧʠʣʴʥʘʷ ʬʝʨʤʘ; ʙ) ʇ-ʦʙʨʘʟʥʘʷ ʨʘʤʘ. 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʟʤʝʨʝʥʠʡ ʥʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʢʘ ʙʳʣʘ ʧʨʠʛʨʫʞʝʥʘ 

ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʛʠʨʴ ʧʦ 1 ʢʠʣʦʛʨʘʤʤʫ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʘʩʴ ʢʘʣʠʙʨʦʚʢʘ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʚʩʝ ʟʥʘʯʝʥʠʷ ʫʩʠʣʠʡ ʢ ʥʫʣʶ.  

ɺ ʧʝʨʚʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʘ ʥʘʛʨʫʞʝʥʘ ʩʪʨʦʧʠʣʴʥʘʷ ʬʝʨʤʘ ʜʚʫʤʷ ʛʠʨʷʤʠ 

ʧʦ 200 ʛʨ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʘʩʧʦʨʘ -0,4 ʅ, ʘ ʧʨʠ ʥʘʛʨʫʟʢʝ 

ʜʚʫʤʷ ʛʠʨʷʤʠ ʧʦ 500 ʛʨ. ʟʥʘʯʝʥʠʝ -1 ʅʴʶʪʦʥ, ʟʥʘʢ ʤʠʥʫʩ ʧʦʢʘʟʳʚʘʝʪ ʥʘ 

ʨʘʩʪʷʞʝʥʠʝ (ʩʤ. ʈʠʩʫʥʦʢ 2). 

ɸʥʘʣʦʛʠʯʥʦ ʙʳʣʘ ʥʘʛʨʫʞʝʥʘ ʇ-ʦʙʨʘʟʥʘʷ ʨʘʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʨʘʩʧʦʨʘ -0,56 ʅ, ʘ ʧʨʠ ʥʘʛʨʫʟʢʝ ʜʚʫʤʷ ʛʠʨʷʤʠ ʧʦ 500 ʛʨ. ʟʥʘʯʝʥʠʝ -

1,44 ʅʴʶʪʦʥ. ɺʝʣʠʯʠʥʘ ʨʘʩʧʦʨʘ ʫʚʝʣʠʯʠʣʘʩʴ, ʥʦ ʪʘʢ ʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʪʷʞʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʥʘʜʦʙʷʪʩʷ ʜʣʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʟʘʪʷʞʢʫ. 

 

ʘ) 

 
ʙ) 
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ʈʠʩʫʥʦʢ 2 ï ʅʘʛʨʫʞʝʥʠʝ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ  

ʘ) ʜʚʝ ʛʠʨʠ ʧʦ 200 ʛʨʘʤʤ; ʙ) ʜʚʝ ʛʠʨʠ ʧʦ 500 ʛʨʘʤʤ. 

 

ʅʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʟʘʪʷʞʢʠ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʩʧʦʨʘ ʜʣʷ ʚʩʝʭ ʪʠʧʦʚ ʩʦʦʨʫʞʝʥʠʡ [3]. ʊʘʢ, ʩʨʝʜʠ ʩʪʨʦʠʪʝʣʝʡ 

ʝʩʪʴ ʧʦʧʫʣʷʨʥʦʝ ʟʘʙʣʫʞʜʝʥʠʝ - ʝʩʣʠ ʚ ʚʠʩʷʯʠʭ ʩʪʨʦʧʠʣʘʭ ʜʣʷ ʤʘʥʩʘʨʜ 

ʧʦʩʪʘʚʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʠʛʝʣʴ-ʟʘʪʷʞʢʫ ʧʨʠʤʝʨʥʦ ʧʦʩʝʨʝʜʠʥʝ ʚʳʩʦʪʳ, ʪʦ 

ʦʥ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʛʘʩʠʪ ʨʘʩʧʦʨ ʥʘ ʩʪʝʥʳ, ʦʩʪʘʚʠʚ ʧʨʠ ʵʪʦʤ ʧʦʜ ʩʦʙʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʅʦ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʵʪʦ ʩʦʚʩʝʤ ʥʝ ʪʘʢ. 

ɹʳʣʘ ʜʦʙʘʚʣʝʥʘ ʟʘʪʷʞʢʘ ʧʦʩʝʨʝʜʠʥʝ ʩʪʨʝʣʳ ʧʦʜʲʝʤʘ ʚ ʢʘʞʜʦʡ ʩʠʩʪʝʤʝ 

(ʩʤ. ʈʠʩʫʥʦʢ 3). 

ɺ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʝ ʧʨʠ ʥʘʛʨʫʟʢʝ ʜʚʫʤʷ ʛʠʨʷʤʠ ʧʦ 200 ʛʨ. ʚʝʣʠʯʠʥʘ 

ʨʘʩʧʦʨʘ ʧʨʠʦʙʨʝʣʘ ʟʥʘʯʝʥʠʝ -0,9 ʅ, ʧʨʠ ʥʘʛʨʫʟʢʝ ʜʚʫʤʷ ʛʠʨʷʤʠ ʧʦ 500 ʛʨ. 

ʟʥʘʯʝʥʠʝ ʩʪʘʣʦ -2,2 ʅ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʚ ʪʨʝʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʟʘʪʷʞʢʘ ʥʝ 

ʫʤʝʥʴʰʘʝʪ ʟʥʘʯʝʥʠʝ ʨʘʩʧʦʨʘ, ʘ ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ, ʧʨʠʯʸʤ ʚʜʚʦʝ (ʩʤ. 

ʊʘʙʣʠʮʫ 1). ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʪʷʞʢʘ ʚ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʝ ʥʝ ʨʝʰʘʝʪ 

ʧʨʦʙʣʝʤʫ, ʘ ʥʘʦʙʦʨʦʪ ʜʝʣʘʝʪ ʪʦʣʴʢʦ ʭʫʞʝ. ɹʦʣʝʝ ʪʦʛʦ, ʫʩʠʣʠʝ ʚ ʟʘʪʷʞʢʝ ʥʝ 

ʨʘʩʪʷʛʠʚʘʶʱʝʝ, ʘ ʩʞʠʤʘʶʱʝʝ.  

ʘ)                ʙ) 

                       
ʈʠʩʫʥʦʢ 3 ï ʌʦʪʦʛʨʘʬʠʠ ʤʦʜʝʣʝʡ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʘʪʷʞʢʠ 

ʘ) ʩʪʨʦʧʠʣʴʥʘʷ ʬʝʨʤʘ; ʙ) ʇ-ʦʙʨʘʟʥʘʷ ʨʘʤʘ. 
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ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʤʦʜʝʣʠ  

ʚ ʚʠʜʝ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ 

ʉʠʩʪʝʤʘ ʙʝʟ 

ʟʘʪʷʞʢʠ 

ʅʘʛʨʫʟʢʘ ɺʝʣʠʯʠʥʘ 

ʨʘʩʧʦʨʘ 

ʋʩʠʣʠʝ ʚ 

ʟʘʪʷʞʢʝ 

2 ʛʠʨʠ ʧʦ 200 ʛʨ. -0,4 - 

2 ʛʠʨʠ ʧʦ 500 ʛʨ. -1,0 - 

ʉʠʩʪʝʤʘ ʩ   

ʟʘʪʷʞʢʦʡ 

2 ʛʠʨʠ ʧʦ 200 ʛʨ. -0,9 +0,9 

2 ʛʠʨʠ ʧʦ 500 ʛʨ. -2,2 +2,18 

 

ɺ ʇ-ʦʙʨʘʟʥʦʡ ʨʘʤʝ ʧʨʠ ʥʘʛʨʫʟʢʝ ʜʚʫʤʷ ʛʠʨʷʤʠ ʧʦ 200 ʛʨ. ʚʝʣʠʯʠʥʘ 

ʨʘʩʧʦʨʘ +0,26 ʅ, ʧʨʠ ʥʘʛʨʫʟʢʝ ʜʚʫʤʷ ʛʠʨʷʤʠ ʧʦ 500 ʛʨ. ʟʥʘʯʝʥʠʝ ʩʪʘʣʦ +0,48 

ʅ.  ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʚ ʇ-ʦʙʨʘʟʥʦʡ ʨʘʤʝ ʩ ʟʘʪʷʞʢʦʡ ʨʘʩʧʦʨ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, 

ʯʝʤ ʙʝʟ ʥʝʸ ʠ ʟʘʪʷʞʢʘ ʨʘʩʪʷʛʠʚʘʝʪʩʷ (ʩʤ. ʊʘʙʣʠʮʫ 2). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʜʘʥʥʦʤ ʪʠʧʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʪʷʞʢʘ ʦʪʣʠʯʥʦ ʩʧʨʘʚʣʷʝʪ ʩʦ ʩʚʦʝʡ ʟʘʜʘʯʝʡ. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʜʣʷ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʇ-ʦʙʨʘʟʥʦʡ ʨʘʤʳ 

ʉʠʩʪʝʤʘ ʙʝʟ 

ʟʘʪʷʞʢʠ 

ʅʘʛʨʫʟʢʘ ɺʝʣʠʯʠʥʘ 

ʨʘʩʧʦʨʘ 

ʋʩʠʣʠʝ ʚ ʟʘʪʷʞʢʝ 

2 ʛʠʨʠ ʧʦ 200 ʛʨ. -0,56 - 

2 ʛʠʨʠ ʧʦ 500 ʛʨ. -1,44 - 

ʉʠʩʪʝʤʘ ʩ  

ʟʘʪʷʞʢʦʡ 

2 ʛʠʨʠ ʧʦ 200 ʛʨ. +0,26 -1,45 

2 ʛʠʨʠ ʧʦ 500 ʛʨ. +0,48 -3,5 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢ ʬʦʨʤʘ ʢʦʥʩʪʨʫʢʮʠʠ ʚʣʠʷʝʪ ʥʘ ʚʝʣʠʯʠʥʫ 

ʨʘʩʧʦʨʘ, ʫʩʠʣʠʝ ʚ ʟʘʪʷʞʢʝ, ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ 

ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʘʭ ï ʧʨʦʣʝʪʝ ʠ ʩʪʨʝʣʝ ʧʦʜʲʝʤʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

ʙʳʣʠ ʩʦʟʜʘʥʳ ʨʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʪʨʝʭʰʘʨʥʠʨʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʛʦ 

ʦʯʝʨʪʘʥʠʷ: ʪʨʝʫʛʦʣʴʥʦʛʦ, ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ, ʢʨʫʛʦʚʦʛʦ, ʇ-ʦʙʨʘʟʥʦʛʦ (ʩʤ. 

ʈʠʩʫʥʦʢ 4). ʅʘ ʚʩʝʭ ʩʭʝʤʘʭ ʧʨʠʥʷʪʳ ʰʘʨʥʠʨʥʦ-ʥʝʧʦʜʚʠʞʥʳʝ ʦʧʦʨʳ ʠ 

ʢʣʶʯʝʚʦʡ ʰʘʨʥʠʨ ʧʦʩʝʨʝʜʠʥʝ ʧʨʦʣʝʪʘ, ʥʘʛʨʫʞʝʥʠʝ ï ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ. 

ʘ)          ʙ) 

 
ʚ)          ʛ) 
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ʈʠʩʫʥʦʢ 4 ï ʊʨʸʭʰʘʨʥʠʨʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʦʯʝʨʪʘʥʠʡ 

ʘ) ʪʨʝʫʛʦʣʴʥʘʷ; ʙ) ʧʘʨʘʙʦʣʠʯʝʩʢʘʷ; ʚ) ʢʨʫʛʦʚʘʷ; ʛ) ʇ-ʦʙʨʘʟʥʘʷ 

 

 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ɺʣʠʷʥʠʝ ʬʦʨʤʳ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʩʧʦʨʘ 

ʊʠʧ ʩʠʩʪʝʤʳ ʋʩʠʣʠʝ ʚ 

ʟʘʪʷʞʢʝ 

ʆʪʥʦʰʝʥʠʝ 

ʨʘʩʧʦʨ ʩ 

ʟʘʪʷʞʢʦʡ/ʙʝʟ 

ʟʘʪʷʞʢʠ 

ʆʪʥʦʰʝʥʠʝ 

ʥʘʠʙʦʣʴʰʠʡ 

ʤʦʤʝʥʪ ʩ 

ʟʘʪʷʞʢʦʡ/ʙʝʟ 

ʟʘʪʷʞʢʠ 

ʘ) ʪʨʝʫʛʦʣʴʥʘʷ ʩʞʘʪʠʝ 1,62 0,244 

ʙ)ʧʘʨʘʙʦʣʠʯʝʩʢʘʷ ʦʪʩʫʪʩʪʚʫʝʪ 1 ʤʦʤʝʥʪʳ 

ʦʪʩʫʪʩʪʚʫʶʪ 

ʚ) ʢʨʫʛʦʚʘʷ ʨʘʩʪʷʞʝʥʠʝ 0,489 0,214 

ʛ) ʇ-ʦʙʨʘʟʥʘʷ ʨʘʩʪʷʞʝʥʠʝ 0,488 1 

 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʦʯʝʨʪʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪ ʪʨʝʫʛʦʣʴʥʦʡ ʢ ʇ-ʦʙʨʘʟʥʦʡ 

ʫʩʠʣʠʝ ʚ ʟʘʪʷʞʢʝ ʤʝʥʷʝʪ ʟʥʘʢ, ʚʝʣʠʯʠʥʘ ʨʘʩʧʦʨʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʊʘʢʞʝ 

ʜʦʙʘʚʣʝʥʠʝ ʟʘʪʷʞʢʠ ʩʥʠʞʘʝʪ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʝ ʠ 

ʧʦʣʫʢʨʫʛʣʦʡ ʘʨʢʝ. ɺ ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʪʨʝʭʰʘʨʥʠʨʥʦʡ ʘʨʢʝ ʫʩʪʘʥʦʚʢʘ ʟʘʪʷʞʢʠ 

ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʠ ʥʘ ʚʝʣʠʯʠʥʫ ʨʘʩʧʦʨʘ, ʥʠ ʥʘ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ. ʂʘʢ 

ʠʟʚʝʩʪʥʦ, ʪʘʢʦʝ ʦʯʝʨʪʘʥʠʝ ʘʨʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʨʠ 

ʜʝʡʩʪʚʠʠ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʪʘʢ ʢʘʢ ʠʟʛʠʙʘʶʱʠʝ 

ʤʦʤʝʥʪʳ ʚʦ ʚʩʝʭ ʩʝʯʝʥʠʷʭ ʥʫʣʝʚʳʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: ʟʘʪʷʞʢʘ 

ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩ ʨʘʩʧʦʨʦʤ ʥʝ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʠʤʝʥʥʦ ʥʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʨʝʫʛʦʣʴʥʦʡ ʩʪʨʦʧʠʣʴʥʦʡ ʬʝʨʤʳ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʤʘʥʩʘʨʜʥʦʡ ʢʨʳʰʠ. ɺ ʪʘʢʦʤ ʚʠʜʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʪʷʞʢʘ ʥʝ ʫʤʝʥʴʰʘʝʪ 

ʟʥʘʯʝʥʠʝ ʨʘʩʧʦʨʘ, ʘ ʥʘʦʙʦʨʦʪ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ, ʧʨʠʯʝʤ ʚʜʚʦʝ.  ɸ ʚʦʪ ʚ ʇ-

ʦʙʨʘʟʥʦʡ ʨʘʤʝ, ʨʘʩʧʦʨ ʩ ʟʘʪʷʞʢʦʡ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʙʝʟ ʥʝʝ. ʕʪʦ ʦʯʝʥʴ 

ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ.  
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʫʩʠʣʠʷ ʚ ʩʪʝʨʞʥʷʭ ʙʘʰʝʥʥʦʛʦ ʢʨʘʥʘ 4-ʦʡ 

ʩʝʨʠʠ. ʆʩʦʙʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʨʝʞʠʤʘʭ 

ʨʘʙʦʪʳ ʦʩʴ ʥʘʛʨʫʟʦʢ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʙʘʰʥʝʡ, ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʧʝʨʠʤʝʪʨʘ ʩʝʯʝʥʠʷ ʙʘʰʥʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʨʘʙʦʪʳ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʩʪʚʦ ʟʥʘʢʘ ʫʩʠʣʠʡ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʪʝʨʞʥʷʭ. ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʘʰʝʥʥʦʛʦ ʢʨʘʥʘ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥ ʧʦʣʫʯʠʣ ʨʘʟʣʠʯʥʳʝ 

ʩʞʠʤʘʶʱʠʝ ʥʘʛʨʫʟʢʠ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʷ ʤʦʞʝʪ ʚʝʩʪʠ ʩʝʙʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʢʘʢʠʝ ʤʝʨʳ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʜʣʷ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʫʩʠʣʠʡ ʚ ʩʪʝʨʞʥʷʭ ʙʘʰʥʠ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨ PASCO. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʠʟʤʝʨʝʥʠʝ, ʘʥʘʣʠʟ, ʩʪʘʪʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ 

The object of the study is the forces in the rods of the tower crane of the 4th series. 

The design feature is that in all operating modes, the axis of loads perceived by the 

tower is always located outside the perimeter of the tower section. To ensure 

reliable operation of the structure, it is important to ensure the constancy of the 

force sign in the vertical rods. The aim of the work is to experimentally simulate 

the bearing capacity of a tower crane after it has received various compressive 

loads in order to understand how the structure can behave in different conditions 

and what measures can be taken to restore it. To compare the forces in the tower 

rods, the PASCO constructor is used. 

Keywords: design, measurement, analysis, static loads 



54  

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘ ʙʘʰʝʥʥʦʛʦ ʢʨʘʥʘ (ʩʤ. ʈʠʩʫʥʦʢ.1). ɼʣʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠ ʠʥʞʝʥʝʨʥʳʡ 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ  

ʙʘʰʝʥʥʦʛʦ ʢʨʘʥʘ 

 

ʢʦʥʩʪʨʫʢʪʦʨ PASCO [1-3]. ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʣʦʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʜʚʫʪʘʚʨʦʚʳʝ 

ʙʘʣʢʠ, ʥʘʙʦʨ ʛʨʫʟʦʚ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʫʩʠʣʠʷ ʚ ʩʪʝʨʞʥʷʭ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʯʝʪʳʨʝ ʩʧʝʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʘ ʠʟʤʝʨʝʥʠʷ ʫʩʠʣʠʡ ʢʦʥʩʪʨʫʢʪʦʨʘ PASCO. ʉʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʪʯʠʢʦʚ PS-2200 (ʜ1 Force 1 ï ʜ4 Force 4) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʈʠʩʫʥʢʝ 1. ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʨʘʙʦʪʢʠ ʧʦʢʘʟʘʥʠʡ ʚ ʩʠʩʪʝʤʝ PASCO 

Capstone ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʪʷʞʝʥʠʷ 

ʩʪʝʨʞʥʷ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ï ʩʞʘʪʠʷ. 

ɹʳʣʠ ʚʳʧʦʣʥʝʥʳ ʪʨʠ ʩʧʦʩʦʙʘ ʥʘʛʨʫʞʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʨʘʟʣʠʯʥʘʷ ʩʞʠʤʘʶʱʘʷ ʥʘʛʨʫʟʢʘ (200 ʛ, 500 ʛ., 1000 ʛ.) ʧʨʠʢʣʘʜʳʚʘʣʘʩʴ ʚ 

ʚʝʨʭʥʝʡ ʧʣʦʩʢʦʩʪʠ ʚ ʮʝʥʪʨʝ (ʈʠʩʫʥʦʢ 2) ʠ ʚ ʜʚʫʭ ʫʛʣʦʚʳʭ ʪʦʯʢʘʭ (ʈʠʩʫʥʢʠ 

3,4).  
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ʈʠʩʫʥʦʢ 2 - ʆʧʳʪ 1, ʥʘʛʨʫʟʢʘ ʚ ʮʝʥʪʨʝ ʩʝʯʝʥʠʷ  

 

 

  

 
ʈʠʩʫʥʦʢ 3 - ʆʧʳʪ 2, ʥʘʛʨʫʟʢʘ ʚ ʫʛʣʫ ˉ2, ʛʨʫʟ 1000 ʛ. 
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ʈʠʩʫʥʦʢ 4 - ʆʧʳʪ 3, ʥʘʛʨʫʟʢʘ ʚ ʫʛʣʫ ˉ1, ʛʨʫʟ 1000 ʛ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʦʧʳʪʝ 1, ʨʝʘʢʮʠʷ ʦʧʦʨ R1- R4 ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ, ʚ ʩʚʷʟʠ ʩ 

ʩʠʤʤʝʪʨʠʯʥʦʩʪʴʶ ʢʘʨʢʘʩʘ ʠ ʩʠʤʤʝʪʨʠʯʥʦʩʪʴʶ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʢʘʨʢʘʩʘ; 

2. ɺ ʦʧʳʪʝ 2, ʨʝʘʢʮʠʷ ʦʧʦʨ R1, R4 ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ, ʚ ʩʚʷʟʠ ʩ 
ʩʠʤʤʝʪʨʠʯʥʦʩʪʴʶ ʢʘʨʢʘʩʘ, ʘ ʨʝʘʢʮʠʷ ʦʧʦʨʳ R3 ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʨʝʘʢʮʠʠ ʦʧʦʨʳ R2 ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ R1-R4; 

3. ɺ ʦʧʳʪʝ 3, ʨʝʘʢʮʠʷ ʦʧʦʨ R2, R3 ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ, ʚ ʩʚʷʟʠ ʩ 
ʩʠʤʤʝʪʨʠʯʥʦʩʪʴʶ ʢʘʨʢʘʩʘ, ʘ ʨʝʘʢʮʠʷ ʦʧʦʨʳ R4 ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʨʝʘʢʮʠʠ ʦʧʦʨʳ R1 ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ R2-R3. 
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ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʘʙʩʦʣʶʪʥʳʭ ʦʙʲʝʤʦʚ ʙʳʣ ʧʦʜʦʙʨʘʥ ʩʦʩʪʘʚ ʙʝʪʦʥʘ ʩ 

ʨʘʟʣʠʯʥʳʤ ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʘ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʭʦʜʘ ʮʝʤʝʥʪʘ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʤʝʪʦʜʫ. 

ʇʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʠʥʝʨʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʧʝʩʢʘ ʠ ʱʝʙʥʷ), 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʙʝʪʦʥʘ ʥʘ ʨʘʩʭʦʜʝ ʮʝʤʝʥʪʘ 450 ʢʛ ʥʘ 1ʤ , ʩ ʤʘʨʢʦʡ 

ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ F2300. ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʥʘ ʤʝʩʪʝ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʠ 

ʫʭʦʜʘ ʟʘ ʥʠʤ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ 

ʪʝʨʤʦʩʘ ʠ ʤʝʪʦʜʘ ʵʣʝʢʪʨʦʧʨʦʛʨʝʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʳʝ ʙʝʪʦʥʳ, ʩʚʦʡʩʪʚʘ ʙʝʪʦʥʦʚ, ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

The main methods of selecting the composition of concrete with different cement 

consumption are considered and the effect of cement consumption on the results of 

frost resistance tests using the accelerated method is established. The results of 

tests of inert materials (sand and crushed stone) used for the preparation of a 

concrete mixture are presented. Conclusions are drawn about the possibility of 

obtaining concrete at a cement consumption of 450 kg per 1 m3, with the frost 

resistance mark F2300. A technological regulation was developed on the 

technology of preparing concrete mixtures at the concreting site and caring for it 

at subzero temperatures using the thermos method and the electric heating method. 

Keywords: heavy concrete, concrete properties, transport construction 

 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʝʪʦʥ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʪʘʢ ʢʘʢ ʦʪʚʝʯʘʝʪ ʤʥʦʛʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʠʟʥʘʰʠʚʘʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʦʪ ʧʨʦʝʟʞʘʶʱʝʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʥʦ ʠ 

ʩʦʧʨʦʪʠʚʣʷʶʪʩʷ ʨʘʟʤʳʚʘʶʱʝʤʫ ʘʛʨʝʩʩʠʚʥʦʤʫ ʜʝʡʩʪʚʠʶ ʛʨʫʥʪʦʚʳʭ ʠ ʨʝʯʥʳʭ 

ʚʦʜ, ʢʦʪʦʨʳʝ ʦʤʳʚʘʶʪ ʦʧʦʨʳ ʤʦʩʪʘ, ʘ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ 
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ʘʥʪʠʛʦʣʦʣʝʜʥʳʭ ʨʝʘʛʝʥʪʦʚ. ɺ ʩʠʙʠʨʩʢʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʚʳʰʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ. ʇʦʵʪʦʤʫ ʢ ʙʝʪʦʥʘʤ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʧʦ 

ʚʪʦʨʦʤʫ ʙʘʟʦʚʦʤʫ ʤʝʪʦʜʫ ʤʘʨʢʘ F2300. 

ɽʩʣʠ ʩʣʝʜʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 26633-2015 [1], ʪʦ ʩʦʛʣʘʩʥʦ ʧʫʥʢʪʫ ɸ 

3.13 ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʮʝʤʝʥʪʘ ʜʣʷ ʙʝʪʦʥʘ ʤʦʩʪʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ 

ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ: - ʜʣʷ ʙʝʪʦʥʘ ʢʣʘʩʩʘ ɺ35 - 450 ʢʛ/ʤ3. ʇʦʵʪʦʤʫ ʮʝʣʴʶ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʧʦʣʫʯʠʪʴ ʙʝʪʦʥ ʩ ʟʘʜʘʥʥʳʤ ʢʣʘʩʩʦʤ ʧʦ ʧʨʦʯʥʦʩʪʠ ɺ35, ʩ 

ʪʨʝʙʫʝʤʦʡ ʤʘʨʢʦʡ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ F2 300 ʥʘ ʤʝʩʪʥʳʭ ʠʥʝʨʪʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ ʠ ʜʦʙʘʚʢʘʭ, ʩ ʨʘʩʭʦʜʦʤ ʮʝʤʝʥʪʘ 450 ʢʛ ʥʘ 1 ʤ3. 

ɺʩʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʘʪʪʝʩʪʦʚʘʥʥʦʡ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʆʆʆ çʉʪʨʦʠʪʝʣʴʥʦʡ ʢʦʤʧʘʥʠʠ çʉʠʙ-ʄè, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʛ.ʅʦʚʦʩʠʙʠʨʩʢʝ ʠ ʦʩʥʘʱʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ 

ʝʞʝʛʦʜʥʳʝ ʧʦʚʝʨʢʠ ʠ ʘʪʪʝʩʪʘʮʠʠ. 

ʉʦʩʪʘʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʦʜʙʠʨʘʣʠ ʧʦ ɻʆʉʊ 27006 [1]. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʝʩʦʢ ʧʨʠʨʦʜʥʳʡ ʤʳʪʳʡ ʆʆʆ çʇʝʩʦʢ ʏʫʣʳʤʘè ʛ. ɸʩʠʥʦ, 

ʇʳʰʢʠʥʦ-ʊʨʦʠʮʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩʣʝʜʫʶʱʝʝ ʟʘʢʣʶʯʝʥʠʝ: ʇʝʩʦʢ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʜʘʥʥʦʡ ʧʨʦʙʳ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʠʤ ʧʝʩʢʘʤ II ʢʣʘʩʩʘ. ʇʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 8736-2014 [2].  

ʑʝʙʝʥʴ ʜʨʦʙʠʣʩʷ ʠʟ ʠʟʚʝʨʞʝʥʥʦʡ ʧʦʨʦʜʳ ï ʜʠʘʙʘʟ, ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ʩʤʝʩʴ ʬʨʘʢʮʠʡ ʦʪ 5 ʜʦ 20 ʤʤ, ʧʦ ʠʩʧʳʪʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 8267-93 [3]. ʀʟʛʦʪʦʚʠʪʝʣʴ ʱʝʙʥʷ ʆʆʆ çɹʘʨʟʘʩʩʢʠʡ 

ʢʘʨʴʝʨè, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ.  

ʎʝʤʝʥʪ ʎɽʄ I 42,5ʅ ɸʇ ʙʨʘʣʠ ʤ.ʦ. ʊʦʧʢʠʥʩʢʠʡ, ʛ. ʊʦʧʢʠ, ʢʦʪʦʨʳʡ ʧʦ 

ʠʩʧʳʪʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 55224-2020 

[4]. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 1 ʠ ʊʘʙʣʠʮʝ2. 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʩʞʘʪʠʝ ʥʘ 7 ʩʫʪʢʠ 

ˉ
 
ʦ
ʙ
ʨ
ʘ
ʟ
ʮ
ʘ

 

ɺ
ʦ
ʟ
ʨ
ʘ
ʩ
ʪ
,
 
ʩ
ʫ
ʪ
.

 

ʄ
ʘ
ʩ
ʩ
ʘ
 
ʦ
ʙ
ʨ
ʘ
ʟ
ʮ
ʘ
,
 

ʛ 

ʉ
ʨ
ʝ
ʜ
ʥ
ʷ
ʷ
 

ʧ
ʣ
ʦ
ʪ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʦ
ʙ
ʨ
ʘ
ʟ
ʮ
ʘ
,
 
ʢ
ʛ
/
ʤ

3
 

ʈ
ʘ
ʟ
ʨ
ʫ
ʰ
ʘ
ʶ
ʱ
ʘ
ʷ
 

ʥ
ʘ
ʛ
ʨ
ʫ
ʟ
ʢ
ʘ
,
 
ʢ
ʅ

 ʇʨʦʯʥʦʩʪʴ 

ʦʙʨʘʟʮʘ, 

ʧʨʠʚʝʜʝʥʥʘʷ 

ʢ ʙʘʟʦʚʦʤʫ 

ʨʘʟʤʝʨʫ, 

ʄʇʘ 

ʌʘʢʪʠʯʝʩʢʘʷ 

ʧʨʦʯʥʦʩʪʴ 

ʩʝʨʠʠ 

ʦʙʨʘʟʮʦʚ, 

Ὑά, ʄʇʘ 

 

1 

7 

2522,8 2522,8 607,4 57,7 

60,0 

 

2 2517,7 2517,7 665,3 63,2  

3 2516,4 2516,4 607,5 57,7  

4 2523,9 2523,9 640,0 60,8  

5 2507,1 2507,1 611,6 58,1  

6 2520,9 2520,9 656,8 62,4  
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ʊʘʙʣʠʮʘ 2 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʩʞʘʪʠʝ ʥʘ 28 ʩʫʪʢʠ 
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ʢ
ʅ 

ʇʨʦʯʥʦʩʪʴ 

ʦʙʨʘʟʮʘ, 

ʧʨʠʚʝʜʝʥʥʘʷ 

ʢ ʙʘʟʦʚʦʤʫ 

ʨʘʟʤʝʨʫ, 

ʄʇʘ 

ʌʘʢʪʠʯʝʩʢʘʷ 

ʧʨʦʯʥʦʩʪʴ 

ʩʝʨʠʠ 

ʦʙʨʘʟʮʦʚ, 

Ὑά, ʄʇʘ 

 

1 

28 

2518,9 2518,9 637,9 60,6 

63,1 

 

2 2529,5 2529,5 686,3 65,2  

3 2515,9 2515,9 648,4 61,6  

4 2525,4 2525,4 664,2 63,1  

5 2513,4 2513,4 671,6 63,8  

6 2509,7 2509,7 673,7 64,0  

 

ʀʩʧʳʪʘʥʠʷ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʝ 

ʉʄ-55/50-18 ʄɸʉ-ʅ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 10060-2012[6]. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʧʳʪʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ3 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ ʥʘ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ 
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ʂʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ 

52,7 55,7 

1 2476,9 2486,3 

 

59,8 

60,0 0,93 

2 2477,8 2489,2 60,2 

3 2476,0 2487,3 60,4 

4 2475,9 2486,6 59,7 

5 2478,4 2489,2 60,5 

6 2477,5 2486,7 59,1 
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ʆʩʥʦʚʥʳʝ ʦʙʨʘʟʮʳ ʧʦʩʣʝ 20 ʮʠʢʣʦʚ 

7 2468,4 2483,9 2480,1 0,15 

0,15 

57,1 

57,6 1,25 

8 2467,2 2480,2 2477,5 0,11 56,7 

9 2479,1 2495,6 2492,4 0,13 58,5 

10 2478,3 2493,1 2489,6 0,14 58,2 

11 2472,5 2490,7 2487,3 0,14 57,8 

12 2469,3 2486,4 2481,4 0,20 57,4 

ʆʩʥʦʚʥʳʝ ʦʙʨʘʟʮʳ ʧʦʩʣʝ 37 ʮʠʢʣʦʚ 

49,8 

13 2466,2 2482,5 2434,3 1,94 

2,1 

51,2 

52,3 1,84 

14 2467,7 2483,8 2430,4 2,15 51,4 

15 2471,0 2485,1 2431,5 2,16 52,1 

16 2475,3 2486,4 2436,7 2,00 52,7 

17 2479,4 2495,2 2439,1 2,25 53,6 

18 2478,6 2487,3 2437,6 2,00 52,9 

 

ɹʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʥʘ ʤʝʩʪʝ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʠ ʫʭʦʜʘ ʟʘ ʥʠʤ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʪʝʨʤʦʩʘ ʠ ʤʝʪʦʜʘ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ ʧʨʦʚʦʜʘʤʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʦʚ 

ʚʳʜʝʨʞʠʚʘʥʠʷ ʙʝʪʦʥʘ: ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʙʦʣʝʝ 5Áʉ ʚ ʯʘʩ, 

ʧʦʥʠʞʝʥʠʝ ʥʝ ʙʦʣʝʝ 10Áʉ ʚ ʯʘʩ, ʪʝʤʧʝʨʘʪʫʨʘ ʙʝʪʦʥʘ ʥʝ ʙʦʣʝʝ 40Áʉ. ʉʢʦʨʦʩʪʴ 

ʧʦʜʲʝʤʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ (ʥʘʯʠʥʘʷ ʩ ʥʠʟʢʦʛʦ - 55ɺ), ʠ ʟʘʤʝʨʷʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʩʪʫʧʝʥʴ 

ʚʳʰʝ ï 65ɺ, 75ɺ, 85ɺ, 95ɺ. 

ɿʘʢʣʶʯʝʥʠʝ: ʆʙʨʘʟʮʳ ʚʳʜʝʨʞʘʣʠ 20 ʮʠʢʣʦʚ ʠʩʧʳʪʘʥʠʡ ʧʦ ʪʨʝʪʴʝʤʫ 

ʫʩʢʦʨʝʥʥʦʤʫ ʤʝʪʦʜʫ. ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʊʨʝʱʠʥʳ ʠ 

ʩʢʦʣʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʰʝʣʫʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʛʨʘʥʝʡ ʠ ʨʝʙʝʨ ʦʩʥʦʚʥʳʭ 

ʦʙʨʘʟʮʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʇʦʪʝʨʷ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ 0,15%, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 

2%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʞʘʪʠʝ ʧʦʩʣʝ 20 ʮʠʢʣʦʚ 

ʟʘʤʦʨʘʞʠʚʘʥʠʷ/ʦʪʪʘʠʚʘʥʠʷ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʮʦʚ Xmin
II ʨʘʚʥʘ 55,7 ʄʇʘ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ 1,25%. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ XminI ʩ 

ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 0,9 ʨʘʚʥʘ 52,7 ʄʇʘ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ 0,93%. 

ʉʦʦʪʥʦʰʝʥʠʝ Xmin
IIÓ 0,9Xmin

I ʚʳʧʦʣʥʷʝʪʩʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 10060-

2012 ʤʘʨʢʘ ʙʝʪʦʥʘ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʝʨʠʠ ʦʙʨʘʟʮʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ F2200. 

ʋ ʦʙʨʘʟʮʦʚ, ʚʳʜʝʨʞʘʚʰʠʭ 37 ʮʠʢʣʦʚ ʠʩʧʳʪʘʥʠʡ ʧʦ ʪʨʝʪʴʝʤʫ ʫʩʢʦʨʝʥʥʦʤʫ 

ʤʝʪʦʜʫ, ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʤʝʥʠʣʩʷ. ʇʦʷʚʠʣʠʩʴ ʪʨʝʱʠʥʳ ʠ ʩʢʦʣʳ, ʥʘʙʣʶʜʘʣʦʩʴ 

ʰʝʣʫʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʛʨʘʥʝʡ ʠ ʨʝʙʝʨ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʮʦʚ. ʇʦʪʝʨʷ ʤʘʩʩʳ 

ʩʦʩʪʘʚʣʷʝʪ 2,1%, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 2%. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʞʘʪʠʝ 

ʧʦʩʣʝ 37 ʮʠʢʣʦʚ ʟʘʤʦʨʘʞʠʚʘʥʠʷ/ʦʪʪʘʠʚʘʥʠʷ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ 
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ʠʥʪʝʨʚʘʣʘ ʦʩʥʦʚʥʳʭ ʦʙʨʘʟʮʦʚ Xmin
II ʨʘʚʥʘ 49,8 ʄʇʘ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʚʘʨʠʘʮʠʠ 1,84%. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʢʦʥʪʨʦʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ Xmin
I ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 0,9 ʨʘʚʥʘ 52,7 ʄʇʘ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʚʘʨʠʘʮʠʠ 0,93%. ʉʦʦʪʥʦʰʝʥʠʝ Xmin
IIÓ 0,9Xmin

I ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʧʦʵʪʦʤʫ 

ʥʝʣʴʟʷ ʦʙʨʘʟʮʘʤ ʧʨʠʩʚʦʠʪʴ ʤʘʨʢʫ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ F2300. ɺʳʚʦʜ: ʥʘ 

ʨʘʩʭʦʜʝ ʮʝʤʝʥʪʘ ʚ 450 ʢʛ /ʤ3 ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʢʣʘʩʩ ʙʝʪʦʥʘ ɺ35, ʥʦ ʤʘʨʢʘ ʧʦ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝ ʙʦʣʝʝ ʯʝʤ F2200. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʘ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʀʩʩʣʝʜʦʚʘʥʳ ʫʩʣʦʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʆʧʠʩʳʚʘʶʪʩʷ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʟʘʤʝʨʟʘʥʠʷ ʛʦʪʦʚʦʡ ʩʤʝʩʠ, ʚʠʜʳ ʟʠʤʥʝʛʦ ʙʝʪʦʥʘ: ʪʝʧʣʳʡ ʠ ʭʦʣʦʜʥʳʡ, ʘ 

ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʚʝʨʜʝʥʠʝ, ʙʝʪʦʥ, ʭʦʣʦʜʥʳʡ ʙʝʪʦʥ, ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʦʛʨʝʚ, ʜʦʙʘʚʢʠ 

This article discusses the features of concrete hardening at subzero temperatures. 

The conditions necessary to ensure its implementation are investigated. Measures 
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to prevent freezing of the finished mixture, types of winter concrete: warm and cold, 

as well as the use of special antifreeze additives are described. 

Keywords: hardening, concrete, cold concrete, negative temperatures, heating, 

additives 

 

ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʧʨʦʮʝʩʩʳ ʛʠʜʨʘʪʘʮʠʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʧʨʦʪʝʢʘʶʪ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 18ï20 Áʉ ʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ. ʂʘʢ ʪʦʣʴʢʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʩʥʠʞʘʝʪʩʷ, ʨʝʘʢʮʠʠ ʛʠʜʨʘʪʘʮʠʠ ʥʘʯʠʥʘʶʪ 

ʟʘʤʝʜʣʷʪʴʩʷ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ï5 Áʉ ʨʝʘʢʮʠʠ ʠʜʫʪ ʩʦʚʩʝʤ ʤʝʜʣʝʥʥʦ, ʘ ʧʨʠ 0 Áʉ 

ʧʨʝʢʨʘʱʘʶʪʩʷ. ʉʦʩʪʘʚʣʷʶʱʠʝ ʮʝʤʝʥʪʘ ʨʝʘʛʠʨʫʶʪ ʩ ʚʦʜʦʡ ʩ ʨʘʟʥʦʡ 

ʩʢʦʨʦʩʪʴʶ. ɽʩʣʠ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʙʫʜʝʪ ʦʭʣʘʞʜʝʥʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 0 Áʉ ʠ 

ʥʠʞʝ, ʚʦʜʘ, ʢʦʪʦʨʘʷ ʝʱʝ ʥʝ ʚʢʣʶʯʠʣʘʩʴ ʚ ʨʝʘʢʮʠʶ, ʟʘʤʝʨʟʥʝʪ [1]. 

ʇʨʠ ʟʘʤʝʨʟʘʥʠʠ ʚʦʜʘ ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʦʙʲʝʤʝ.  ʆʙʲʝʤ ʣʴʜʘ ʧʦʯʪʠ ʥʘ 9 % 

ʙʦʣʴʰʝ ʦʙʲʝʤʘ ʚʦʜʳ [2]. ʇʦʵʪʦʤʫ ʚ ʙʝʪʦʥʝ ʙʫʜʝʪ ʥʘʨʘʩʪʘʪʴ ʚʥʫʪʨʝʥʥʝʝ 

ʥʘʧʨʷʞʝʥʠʝ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ [3]: 

1. ʠʟ-ʟʘ ʧʨʝʢʨʘʱʝʥʠʷ ʨʝʘʢʮʠʠ ʛʠʜʨʘʪʘʮʠʠ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʥʝ ʜʦʩʪʠʛʘʝʪ 

ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ. ʉʚʷʟʠ, ʢʦʪʦʨʳʝ ʫʩʧʝʣʠ ʦʙʨʘʟʦʚʘʪʴʩʷ ʜʦ ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ, 

ʥʘʯʠʥʘʶʪ ʨʘʟʨʫʰʘʪʴʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʮʝʩʩ 

ʦʪʚʝʨʜʝʥʠʷ ʟʘʤʝʜʣʷʝʪʩʷ ʚ ʨʘʟʳ, ʥʦ ʥʘʙʦʨ ʧʨʦʯʥʦʩʪʠ ʤʦʞʝʪ ʚʦʟʦʙʥʦʚʠʪʴʩʷ ʧʨʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; 

2. ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ ʣʴʜʘ ʚ ʙʝʪʦʥʝ ʧʦʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʳ, ʢʦʪʦʨʳʝ ʪʦʞʝ 

ʩʥʠʞʘʶʪ ʝʛʦ ʧʨʦʯʥʦʩʪʴ. ʅʝʙʦʣʴʰʠʝ ʪʨʝʱʠʥʳ ʩʯʠʪʘʶʪʩʷ ʥʝʦʧʘʩʥʳʤʠ (ʜʣʷ 

ʥʠʭ ʜʘʞʝ ʝʩʪʴ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʚʝʣʠʯʠʥʳ). ʅʦ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ (ʦʩʦʙʝʥʥʦ ʜʠʘʛʦʥʘʣʴʥʳʝ) ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʘ ʠʥʦʛʜʘ ï ʢ ʝʝ ʨʘʟʨʫʰʝʥʠʶ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʯʝʤ ʜʦʣʴʰʝ ʙʫʜʝʪ ʧʝʨʝʨʳʚ ʚ ʪʚʝʨʜʝʥʠʠ, ʪʝʤ 

ʤʝʥʴʰʫʶ ʧʨʦʯʥʦʩʪʴ ʙʫʜʝʪ ʠʤʝʪʴ ʙʝʪʦʥ.    

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʫʩʣʦʚʠʷ: 

1. ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʤʝʨʟʘʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʛʦʪʦʚʦʡ ʢ ʧʨʠʤʝʥʝʥʠʶ, ʚʦ 

ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʫʢʣʘʜʢʠ ʠ ʫʧʣʦʪʥʝʥʠʷ; 

2. ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʤʝʨʟʘʥʠʝ ʫʣʦʞʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ; 

3. ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ ʧʨʠ 

ʪʚʝʨʜʝʥʠʠ ʙʝʪʦʥʘ (ʝʩʣʠ ʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʭʦʣʦʜʥʳʡ ʙʝʪʦʥ). 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʤʝʨʟʘʥʠʷ ʛʦʪʦʚʦʡ ʩʤʝʩʠ ʚ ʧʝʨʠʦʜ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ, ʫʢʣʘʜʢʠ, ʫʧʣʦʪʥʝʥʠʷ ʩʤʝʩʴ ʧʨʠʛʦʪʘʚʣʠʚʘʶʪ ʠʟ 

ʧʦʜʦʛʨʝʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɿʘʧʦʣʥʠʪʝʣʠ ʠ ʚʦʜʫ ʧʦʜʦʛʨʝʚʘʶʪ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 70 

Áʉ (ʥʦ ʥʝ ʚʳʰʝ).  

ʊʝʤʧʝʨʘʪʫʨʘ ʛʦʪʦʚʦʡ ʩʤʝʩʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʫʩʧʝʣʘ 

ʯʨʝʟʤʝʨʥʦ ʦʩʪʳʪʴ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʫʢʣʘʜʢʠ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ 
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ʦʙʲʝʤʦʚ ʩʤʝʩʠ, ʦʪ ʝʝ ʥʘʯʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʠ ʫʢʣʘʜʢʠ. ʅʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʛʦʪʦʚʦʡ ʢ ʨʘʙʦʪʝ, ʜʦʣʴʰʝ 

4 ʯʘʩʦʚ. ʅʘ ʤʦʤʝʥʪ ʫʢʣʘʜʢʠ ʝʝ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ ʧʣʶʩ 5 Áʉ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʦʜʦʛʨʝʚʘʶʪ ʪʘʢʞʝ ʦʧʘʣʫʙʢʫ ʠ ʘʨʤʘʪʫʨʫ (ʪʝʧʣʳʤ ʚʦʟʜʫʭʦʤ) 

ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʥʠʞʝ +5 Áʉ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʚʠʜʘ çʟʠʤʥʝʛʦ ʙʝʪʦʥʘè: ʭʦʣʦʜʥʳʡ ʠ ʪʝʧʣʳʡ. 

ʊʝʧʣʳʡ ʙʝʪʦʥ ʪʚʝʨʜʝʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʝʚʘʶʱʠʭ ʠʣʠ ʫʪʝʧʣʷʶʱʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ɺʳʙʦʨ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʠ ʤʘʩʩʠʚʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʥʘʣʠʯʠʷ ʘʨʤʘʪʫʨʳ, ʩʦʩʪʘʚʘ ʩʤʝʩʠ, ʥʘʣʠʯʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ. ʕʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ 

ʩ ʮʝʣʴʶ ʥʝ ʜʦʧʫʩʪʠʪʴ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʠʞʝ +5 Áʉ ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ. ʊʚʝʨʜʝʥʠʝ ʪʝʧʣʦʛʦ ʙʝʪʦʥʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʢʘʢ ʦʭʣʘʞʜʝʥʠʷ, ʪʘʢ ʠ ʧʝʨʝʛʨʝʚʘ. 

ʏʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚʦ ʚʨʝʤʷ ʪʚʝʨʜʝʥʠʷ 

ʪʝʧʣʦʛʦ ʙʝʪʦʥʘ, ʚ ʤʘʩʩʠʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚʩʪʘʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʫʙʦʯʢʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʥʝ ʙʦʣʝʝ 8 ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʦʧʫʩʪʠʪʴ 

ʪʝʨʤʦʤʝʪʨ ʠ ʠʟʤʝʨʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʩʤʝʩʠ ʥʘ ʛʣʫʙʠʥʝ. 

ʄʝʨʳ ʧʦ ʦʙʦʛʨʝʚʫ ʙʝʪʦʥʘ: 

1. ʤʝʪʦʜ ʪʝʨʤʦʩʘ (ʪʝʨʤʦʦʩʤʦʩ); 

2. ʫʩʪʨʦʡʩʪʚʦ ʪʝʧʣʷʢʦʚ; 

3. ʧʨʦʛʨʝʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ: 

1. ʉʢʚʦʟʥʦʡ ʵʣʝʢʪʨʦʜʥʳʡ ʧʨʦʛʨʝʚ. ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʚʥʫʪʨʠ ʦʧʘʣʫʙʢʠ 

ʟʘʢʨʝʧʣʷʶʪʩʷ ʵʣʝʢʪʨʦʜʳ. ʇʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʪʦʢʘ ʯʝʨʝʟ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʦʥʘ 

ʥʘʛʨʝʚʘʝʪʩʷ. 

2. ʀʥʜʫʢʮʠʦʥʥʳʡ ʧʨʦʛʨʝʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. 

ɸʨʤʘʪʫʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʠʥʜʫʢʪʦʨʘ. ʆʥʘ ʥʘʛʨʝʚʘʝʪʩʷ ʠ 

ʨʘʟʦʛʨʝʚʘʝʪ ʙʝʪʦʥ. 

3. ʀʥʬʨʘʢʨʘʩʥʳʡ ʧʨʦʛʨʝʚ. ɹʝʩʢʦʥʪʘʢʪʥʳʡ ʧʨʦʛʨʝʚ ʠʥʬʨʘʢʨʘʩʥʳʤ 

ʠʟʣʫʯʝʥʠʝʤ. 

4. ʊʝʨʤʦʤʘʪʳ. ʉʧʝʮʠʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʢʘʢ ʛʨʝʣʢʠ. ʆʥʠ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʬʦʨʤʝ ʤʘʪʦʚ, ʢʦʪʦʨʳʝ ʫʜʦʙʥʦ ʨʘʩʢʣʘʜʳʚʘʪʴ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. ʄʝʪʦʜ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩʣʦʞʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʦʙʰʠʨʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

5. ʂʦʥʪʘʢʪʥʳʡ (ʢʦʥʜʫʢʪʦʨʥʳʡ) ʧʨʦʛʨʝʚ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʚʦʜʥʠʢʘ. 

ʍʦʣʦʜʥʳʡ ʙʝʪʦʥ ʥʘʟʳʚʘʝʪʩʷ ʙʝʪʦʥ, ʢʦʪʦʨʳʡ ʫʢʣʘʜʳʚʘʝʪʩʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ 

ʦʙʦʛʨʝʚʘʶʱʠʭ, ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʭ ʠʣʠ ʧʨʦʛʨʝʚʘʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʪʚʝʨʜʝʝʪ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ [4]. 

ɺ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʝʚ ʠʣʠ ʤʝʪʦʜ ʪʝʨʤʦʩʘ ʚ 

ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʜʦʙʘʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ ʩ ʫʯʝʪʦʤ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ, ʫʢʘʟʘʥʥʦʛʦ ʚ ɻʆʉʊ 31384. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 
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10180, ʨʘʩʯʝʪʥʘʷ ʧʨʦʯʥʦʩʪʴ ʭʦʣʦʜʥʦʛʦ ʙʝʪʦʥʘ ʧʦʩʣʝ 28 ʩʫʪʦʢ ʪʚʝʨʜʝʥʠʷ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ 28 ʩʫʪʦʢ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 95 % ʦʪ ʨʘʩʯʝʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʦʙʨʘʟʮʘ, ʪʚʝʨʜʝʚʰʝʛʦ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺʳʙʦʨ ʜʦʙʘʚʦʢ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʠ ʚʠʜʘ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʵʣʝʢʪʨʦʣʠʪʦʚ (ʭʣʦʨʠʜ ʢʘʣʴʮʠʷ, ʬʦʨʤʠʘʪ ʢʘʣʴʮʠʷ ʠʣʠ ʥʘʪʨʠʷ, ʥʠʪʨʠʪ ʥʘʪʨʠʷ) 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʦʜʘ ʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʟʘʤʝʨʟʘʝʪ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ɹʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʠʥʢʝʨʘ 

ʫʩʢʦʨʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʛʠʜʨʘʪʘʮʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʜʦʙʘʚʢʠ ʨʘʙʦʪʘʶʪ ʢʘʢ 

ʫʩʢʦʨʠʪʝʣʠ ʪʚʝʨʜʝʥʠʷ ʠ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ 

ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʡ, ʚʦʜʦʨʝʜʫʮʠʨʫʶʱʠʡ, ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ: 

Å ʩʦʚʤʝʩʪʠʤʳ ʩ ʘʨʤʘʪʫʨʦʡ ʠ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ; 

Å ʥʝ ʧʨʦʚʦʮʠʨʫʶʪ ʧʦʷʚʣʝʥʠʝ ʚʳʩʦʣʦʚ; 

Å ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʙʝʪʦʥʥʳʝ ʨʘʙʦʪʳ ʜʘʞʝ ʚ ʤʦʨʦʟʳ (ʧʨʠ ï20ï30 

Áʉ); 

Å ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ ʚʦʜʦʩʪʦʡʢʦʩʪʴ ʙʝʪʦʥʘ; 

Å ʵʢʦʥʦʤʠʯʥʳ; 

Å ʧʦʟʚʦʣʷʶʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʟʘʪʨʘʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʨʦʛʨʝʚʘʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ: ʩʦʭʨʘʥʝʥʠʝ ʪʝʧʣʘ ʛʠʜʨʘʪʘʮʠʠ, ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ, 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ. ʆʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʜʘʶʪ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʝ 

ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʵʢʦʥʦʤʠʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʚʦʜʫ ʠ 

ʮʝʤʝʥʪ, ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʦʣʫʯʘʪʴ ʧʨʦʯʥʳʡ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʙʝʪʦʥ. 
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ʫʥʠʚʝʨʩʠʪʝʪ (ʉʠʙʩʪʨʠʥ) 
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ʉʪʘʪʴʷ ʦʟʥʘʢʦʤʠʪ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚ ʦʙʣʘʩʪʠ prefab ï ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ: çʅʦʚʳʡ 

ʜʦʤè, çɹʨʫʩʥʠʢʘè, çɿʘʚʦʜ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡè ʠ çModulbauè. ɺ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʦʩʥʦʚʝ prefab ï ʢʦʥʩʪʨʫʢʮʠʡ. ɺʳʚʦʜʳ 

ʩʜʝʣʘʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʘʟʚʠʪʠʷ ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʪʨʘʥʝ; 

ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: prefab ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ; prefab ï ʢʦʥʩʪʨʫʢʮʠʠ; prefab ï 

ʵʣʝʤʝʥʪʳ; ʤʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; ʬʘʩʘʜ; ʩʘʥʪʝʭʥʠʯʝʩʢʠʡ ʤʦʜʫʣʴ; 

ʧʨʦʠʟʚʦʜʩʪʚʦ; ʤʦʥʪʘʞ 

Annotation: the article will introduce research in the field of prefab construction in 

Russia. The paper considers such companies as: "New House", "Lingonberry", 

"Plant of modular buildings" and "Modulbau". In the process of studying, the main 

stages of production are highlighted, the disadvantages and advantages of 

construction based on prefab structures are revealed. Conclusions are drawn 

based on the analysis of the development of modular construction in the country; 

options for further successful development of this industry are proposed.  

Keywords: prefab ï construction; prefab ï structures; prefab ï elements; 

modular construction; facade; plumbing module; production; installation 

 

ʄʦʜʫʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʈʦʩʩʠʠ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʀʟ ʛʦʪʦʚʳʭ 

ʤʦʜʫʣʝʡ ʚʦʟʚʦʜʷʪ ʟʜʘʥʠʷ ʟʘ ʩʯʠʪʘʥʥʳʝ ʜʥʠ. ɽʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʵʪʦ 

ʙʳʣʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, ʘ ʩʝʡʯʘʩ ʵʪʦ ʦʙʲʝʢʪʳ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʦʣʥʦʮʝʥʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʜʣʷ ʩʝʟʦʥʥʦʛʦ ʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ. 

PREFABrication (c ʘʥʛʣ.) ï ʦʟʥʘʯʘʝʪ ʬʘʙʨʠʯʥʦʝ ʠʣʠ ʟʘʚʦʜʩʢʦʝ 

ʠʟʛʦʪʦʚʣʝʥʠʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʷʩʥʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʤʦʜʫʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 
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ɿʘʜʘʯʠ:  

1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʤʧʘʥʠʷʭ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ prefab 

ï ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʈʦʩʩʠʠ.  

2. ʈʘʩʩʤʦʪʨʝʪʴ ʧʨʠʥʮʠʧʳ ʠ ʵʪʘʧʳ ʨʘʙʦʪʳ ʩ ʤʦʜʫʣʷʤʠ. 

3. ɺʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

Knauf Prefab. ʊʝʭʥʦʣʦʛʠʷ PREFAB ʦʪ KNAUF ï ʧʨʠʤʝʨ ʫʜʘʯʥʦʛʦ 

ʤʦʜʫʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʦʯʝʨʥʷʷ ʢʦʤʧʘʥʠʷ KNAUF ï çʅʦʚʳʡ ʜʦʤè ð 

ʵʪʦ ʧʝʨʚʦʝ ʚ ʉʅɻ ʧʨʦʠʟʚʦʜʩʪʚʦ prefab ï ʵʣʝʤʝʥʪʦʚ ʧʦʣʥʦʛʦ ʮʠʢʣʘ. 

ʊʝʭʥʦʣʦʛʠʷ PREFAB ð ʵʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʟ ʦʙʲʝʤʥʳʭ ʤʦʜʫʣʝʡ ʟʘʚʦʜʩʢʦʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩ ʣʶʙʳʤ ʚʠʜʦʤ ʚʥʫʪʨʝʥʥʝʡ 

ʦʪʜʝʣʢʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʩʝʪʷʤʠ.  

ʊʝʭʥʦʣʦʛʠʷ ʜʝʣʠʪʩʷ ʥʘ ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʫʶ (ʦʙʲʝʤʥʳʝ 3D ʤʦʜʫʣʠ    

ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ) (ʈʠʩʫʥʦʢ 1ʘ) ʠ ʩʙʦʨʥʦ-ʢʦʤʧʣʝʢʪʥʫʶ (2D 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ). (ʈʠʩʫʥʦʢ 1ʙ) 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʠ prefab ï ʩʪʨʦʠʪʝʣʴʩʪʚʘ: 

ʘ) ʙʣʦʯʥʦ-ʤʦʜʫʣʴʥʘʷ; ʙ) ʩʙʦʨʥʦ-ʢʦʤʧʣʝʢʪʥʘʷ 

 

ʉʘʥʪʝʭʥʠʯʝʩʢʠʝ ʤʦʜʫʣʠ Knauf Prefab. ʉʘʥʪʝʭʥʠʯʝʩʢʠʡ ʤʦʜʫʣʴ (ʉʊʄ) 

ð ʠʥʞʝʥʝʨʥʦ-ʥʘʩʳʱʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʩʣʦʞʥʦ ʧʦʚʪʦʨʠʪʴ ʥʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʝ. ʉʦʙʠʨʘʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʠ ʠʥʪʝʛʨʠʨʫʝʪʩʷ 

ʥʘ ʦʙʲʝʢʪʝ ʫʞʝ ʛʦʪʦʚʳʡ ʤʦʜʫʣʴ.  

ʄʦʜʫʣʠ ʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʧʦʣʥʳʤ ʢʦʤʧʣʝʢʪʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʠ ʩʘʥʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. (ʈʠʩʫʥʦʢ 2) 

 

ʘ) ʙ) 
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ʈʠʩʫʥʦʢ 2 ï ʉʘʥʪʝʭʥʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʦʪ ʢʦʤʧʘʥʠʠ  

çʅʆɺʓʁ ɼʆʄè 

 

ʆʪʜʝʣʢʘ ʬʘʩʘʜʦʚ ʤʦʜʫʣʴʥʳʭ ʠ ʂʈʉ-ʟʜʘʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʧʘʥʠʠ 

çʅʦʚʳʡ ʜʦʤè. ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ 

ʜʣʷ ʦʪʜʝʣʢʠ ʬʘʩʘʜʦʚ. 

1. ʄʦʢʨʳʝ ʬʘʩʘʜʳ. ɺ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʧʘʥʝʣʠ ʠ 

ʤʦʜʫʣʠ ʩ ʤʦʢʨʳʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʬʘʩʘʜʘʤʠ.  

2. ʅʘʚʝʩʥʳʝ ʬʘʩʘʜʳ. ʀʭ ʤʦʥʪʠʨʫʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʲʝʢʪʝ ʧʦʩʣʝ 

ʩʙʦʨʢʠ ʟʜʘʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʚ ʫʞʝ 

ʩʤʦʥʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ.  

ɼʣʷ ʬʘʩʘʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʤʘʪʝʨʠʘʣ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʨʳʥʢʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ.  

ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ʢʦʤʧʘʥʠʡ ʚ prefab ï ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

çɹʨʫʩʥʠʢʘè ð ʨʦʩʩʠʡʩʢʘʷ ʜʝʚʝʣʦʧʝʨʩʢʘʷ ʢʦʤʧʘʥʠʷ. çɹʨʫʩʥʠʢʘè 

ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʠ ʚʥʝʜʨʷʝʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʚʦʠʭ ʟʜʘʥʠʡ ʥʝʢʦʪʦʨʳʝ prefab-

ʵʣʝʤʝʥʪʳ:  

1. ʊʨʝʭʩʣʦʡʥʳʡ ʌʘʩʘʜ. ʊʝʭʥʦʣʦʛʠʷ ñʦʚʝʨʣʘʧò ʧʦʟʚʦʣʷʝʪ ʩʢʨʳʪʴ ʰʦʚ 

ʤʝʞʜʫ ʧʘʥʝʣʷʤʠ, ʠʟʙʝʞʘʪʴ ʧʨʦʜʫʚʘʥʠʷ, ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʰʫʤʘ. 

2. ʃʝʩʪʥʠʯʥʳʝ ʤʘʨʰʠ. ʃʠʮʝʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʨʰʝʡ ʠ ʧʣʦʱʘʜʦʢ ʣʝʩʪʥʠʮ 

ʥʝ ʪʨʝʙʫʶʪ ʦʪʜʝʣʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʠ ʵʪʦʤ 

ʧʦʚʳʩʠʚ ʢʘʯʝʩʪʚʦ. 

3. ɹʦʣʪʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʩʢʣʶʯʠʪʴ ʩʚʘʨʢʫ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʳʰʘʷ ʩʢʦʨʦʩʪʴ ʤʦʥʪʘʞʘ. 

4. ʀʥʞʝʥʝʨʥʳʝ ʩʝʪʠ. ʊʨʘʩʩʠʨʦʚʢʘ ʩʝʪʝʡ ʦʪʦʧʣʝʥʠʷ, ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʠʟʜʝʣʠʷ. (ʈʠʩʫʥʦʢ 3) 
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ʈʠʩʫʥʦʢ 3 ï Prefab ï ʵʣʝʤʝʥʪʳ ʦʪ çɹʨʫʩʥʠʢʘè 

 

çɿʘʚʦʜ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡè ʚ ʛʦʨʦʜʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʟʘʥʠʤʘʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ. ʆʥʠ ʧʨʝʜʣʘʛʘʶʪ 

ʣʶʙʳʝ ʨʘʟʤʝʨʳ, ʧʣʘʥʠʨʦʚʢʠ ʠ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʥʝʥʠʷ ʩʦʦʨʫʞʝʥʠʡ.  

ʉ 2013 ʛʦʜʘ ʧʨʦʠʟʚʦʜʷʪʩʷ ʪʠʧʦʚʳʝ ʩʘʥʠʪʘʨʥʳʝ ʙʣʦʢ-ʢʦʥʪʝʡʥʝʨʳ.  

çModulbauè ï ʨʘʟʨʘʙʦʪʯʠʢ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ ʧʦ prefab-

ʪʝʭʥʦʣʦʛʠʠ ʚ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʠʭ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʭʦʜʠʪ: 

1. ʉʘʥʪʝʭʥʠʯʝʩʢʠʝ ʤʦʜʫʣʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʉʊʄ ʚʢʣʶʯʘʝʪʩʷ ʚ ʩʝʙʷ 

ʩʪʦʝʯʥʳʡ ʧʨʦʬʠʣʴ, ʧʦʪʦʣʦʯʥʫʶ ʧʘʥʝʣʴ, ʧʦʣ ʠ ʚʣʘʛʦʩʪʦʡʢʠʡ ʛʠʧʩʦʢʘʨʪʦʥ. ɺ 

ʤʦʜʫʣʴ ʚʥʝʜʨʝʥʘ ʵʣʝʢʪʨʠʢʘ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ (ʈʠʩʫʥʦʢ 4). 

 

           
ʈʠʩʫʥʦʢ 4 ï ʉʘʥʪʝʭʥʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʦʪ çModulbauè 

 

2. ʌʘʩʘʜʥʳʡ ʩʪʝʥʦʚʦʡ ʤʦʜʫʣʴ TOPWALL. ʉʦʜʝʨʞʠʪ ʥʝʩʫʱʫʶ 
ʢʦʥʩʪʨʫʢʮʠʶ ʥʘ ʦʩʥʦʚʝ ʧʨʦʬʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʟ ʃʉʊʂ, ʚʥʫʪʨʝʥʥʶʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʣʝʛʢʦʛʦ ʙʝʪʦʥʘ ʠ ʚʥʝʰʥʶʶ ʦʙʣʠʮʦʚʢʫ (ʈʠʩʫʥʦʢ 6). 
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ʈʠʩʫʥʦʢ 5 ï ʌʘʩʘʜʥʳʡ ʩʪʝʥʦʚʦʡ ʤʦʜʫʣʴ TOPWALL   

ʦʪ çModulbauè 

 

3. ʐʘʭʪ ï ʤʦʜʫʣʴ. Prefab-ʧʨʦʜʫʢʪ ʦʭʚʘʪʳʚʘʝʪ ʩʪʦʷʢʠ ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʩʠʩʪʝʤʫ ʢʘʥʘʣʠʟʘʮʠʠ ʠʟ ʧʦʣʠʧʨʦʧʠʣʝʥʦʚʳʭ ʪʨʫʙ, ʩʦʙʨʘʥʥʳʝ 

ʥʘ ʦʙʣʝʛʯʝʥʥʦʤ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʢʘʨʢʘʩʝ.  

ʕʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʘʧʳ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʛʦʪʦʚʦʛʦ ʟʜʘʥʠʷ: 

1. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʉʦʟʜʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʚ ʢʘʞʜʫʶ BIM-ʤʦʜʝʣʴ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʣʝʤʝʥʪʘʭ ʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʘʪʝʨʠʘʣʘʭ. 

2. ʇʨʦʠʟʚʦʜʩʪʚʦ. ɿʘʚʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʰʘʛʦʚʳʡ ʢʦʥʚʝʡʝʨ, ʥʘ 

ʢʦʪʦʨʦʤ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʜʦ 80% ʙʫʜʫʱʝʛʦ ʟʜʘʥʠʷ.  

3. ʃʦʛʠʩʪʠʢʘ. ʉʧʦʩʦʙʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ: 

ʘʚʪʦʧʝʨʝʚʦʟʢʘ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʤʦʨʩʢʦʡ ʪʨʘʥʩʧʦʨʪ. 

4. ʄʦʥʪʘʞ. ʉʙʦʨʢʘ prefab ï ʤʦʜʫʣʝʡ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʥʘ 

ʛʦʪʦʚʳʡ ʬʫʥʜʘʤʝʥʪ ʟʘʥʠʤʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ï ʜʦ 30 ʤʠʥʫʪ. 

ʄʝʞʜʫ ʩʦʙʦʡ ʤʦʜʫʣʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʨʝʧʝʞʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ prefab-ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʘʥʥʳʡ ʚʠʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʤʝʝʪ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ: 

1. ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʧʨʦʝʢʪʘ ʠ 

ʢʘʯʝʩʪʚʫ ʫʧʨʘʚʣʝʥʠʷ. 

2. ʉʣʦʞʥʘʷ ʩʧʝʮʠʬʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ.  

3. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʬʘʙʨʠʢʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ prefab ï 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʣʦʞʥʦʩʪʴ ʚʭʦʜʘ ʥʘ ʨʳʥʦʢ PREFAB. 

ʆʜʥʘʢʦ, prefab ï ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʪ ʨʷʜ ʥʝʦʩʧʦʨʠʤʳʭ ʧʣʶʩʦʚ: 

1.  ɺʩʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʭʦʜʷʪ ʥʘ ʟʘʚʦʜʝ ʧʦʜ ʯʝʪʢʠʤ 

ʢʦʥʪʨʦʣʝʤ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

2. ʉʨʦʢ ʩʣʫʞʙʳ ʜʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝ ʤʝʥʝʝ 50 ʣʝʪ. 

3. ʀʥʞʝʥʝʨʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʙʫʜʫʱʝʛʦ ʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚʥʫʪʨʴ 

ʤʦʜʫʣʷ, ʫʩʪʘʥʦʚʣʝʥʳ ʦʢʥʘ ʠ ʜʚʝʨʠ. 

4. ɿʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟ prefab ï ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ 

ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

5. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʤʦʢʨʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ (ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʩʫʭʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ). 
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6. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʜʩʪʨʦʡʢʠ ʠʣʠ ʧʨʠʩʪʨʦʡʢʠ ʤʦʜʫʣʝʡ ʢ 

ʚʦʟʚʝʜʝʥʥʦʤʫ ʟʜʘʥʠʶ. 

7. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ 30%: ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; ʩʥʠʞʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʥʘ ʤʘʪʝʨʠʘʣʳ; ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʣʦʛʠʩʪʠʢʫ ʠ ʧʦʩʪʘʚʢʫ. 

8. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʜʫʣʴʥʳʭ ʜʦʤʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ. ʇʦʪʨʝʙʣʝʥʠʝ 

ʚʦʜʳ ʩʥʠʞʘʝʪʩʷ ʥʘ 80 %, ʧʝʩʢʘ ð ʥʘ 90 %, ʵʥʝʨʛʠʠ ð ʥʘ 70 %. ʇʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘ 90 %. 

ɺʳʚʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʚʦʟʚʦʜʷʪ 

ʟʜʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʶʱʠʝ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤ ʥʦʨʤʘʤ. ɺʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʩʪʘʣʦ 

ʧʨʠʥʷʪʠʝ ʚ 2021 ʛʦʜʫ ʩʚʦʜʘ ʧʨʘʚʠʣ 501.1325800.2021, ʢʦʪʦʨʳʡ ʫʪʚʝʨʜʠʣ 

ʥʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʜʫʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɼʣʷ ʈʦʩʩʠʠ 

ʵʪʦ ʥʦʚʝʡʰʠʡ ʧʦʜʭʦʜ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ɻʆʉʊʘ ʩʜʝʨʞʠʚʘʝʪ 

ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʈʦʩʩʠʠ ʪʝʭʥʦʣʦʛʠʷ ʩʙʦʨʥʳʭ prefab ï ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʪʦʣʴʢʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ, ʘ ʠʥʚʝʩʪʠʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʚ ʤʦʜʫʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʥʝʩʫʪ ʧʦʣʴʟʫ ʢʘʢ ʙʠʟʥʝʩʫ, ʪʘʢ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʡ ʩʬʝʨʳ. ʊʘʢ 

ʢʘʢ ʧʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ prefab ï ʪʝʭʥʦʣʦʛʠʠ ʦʞʠʜʘʝʪʩʷ, 

ʯʪʦ ʝʛʦ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʙʫʜʫʪ ʚʦʟʨʘʩʪʘʪʴ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʦʤʧʘʥʠʷ çʅʦʚʳʡ ʜʦʤè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://kpc-prefab.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.02.2024).  

2. ʈʘʟʨʘʙʦʪʯʠʢ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʇʨʝʬʘʙ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://modulbau.ru/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 10.04.2024).  

3. ʂʦʤʧʘʥʠʷ çɹʨʫʩʥʠʢʘè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://sibakademstroy.brusnika.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2024).  

4. çɿʘʚʦʜ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://zavodmz.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2024).  
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʙʠʦʪʦʧʣʠʚʥʦʡ 

ʦʪʨʘʩʣʠ ʚ ʈʦʩʩʠʠ, ʧʨʝʜʣʘʛʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʪʦʧʣʠʚʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʛʦʨʦʜʝ ʅʦʚʦʩʠʙʠʨʩʢ. 

ʈʘʟʚʠʪʠʝ ʙʠʦʪʦʧʣʠʚʥʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʟʝʣʝʥʦʛʦè 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʣʦʩʴ 

ʙʠʦʪʦʧʣʠʚʦ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʩʪʴʷ, ʚʦʩʢ, ʩʘʭʘʨ, ʦʪʭʦʜʳ ʞʠʚʦʪʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʥʘʩʝʣʝʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʠ ʦʪʦʧʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʪʦʧʣʠʚʦ, ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʚʪʦʨʦʝ 

ʧʦʢʦʣʝʥʠʝ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ, ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ, çʟʝʣʝʥʦʝè 

ʧʨʦʠʟʚʦʜʩʪʚʦ 

This article presents the prospects for the development of the biofuel industry in 

Russia, offering biofuel production in the Novosibirsk region in the city of 

Novosibirsk.   

The development of the biofuel industry is necessary to preserve the natural 

resources of our country and further use the "green" production of alternative 

energy. In this article, second-generation biofuels from plant raw materials, which 

are leaves, wax, sugar, animal waste, were studied to generate environmentally 

friendly energy and provide the population with hot water and heating. 

Keywords: biofuels, alternative energy, second-generation, renewable sources, 

vegetable-based raw materials, "green" production 

 

ɹʠʦʪʦʧʣʠʚʦ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʩʚʷʟʠ ʩ 

ʨʘʩʪʫʱʠʤ ʠʥʪʝʨʝʩʦʤ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʙʠʦʪʦʧʣʠʚʘ ʠʟ ʣʠʩʪʴʝʚ ʩʪʘʣʠ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ. 

ɹʠʦʵʢʦʥʦʤʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ, 

ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʧʦ ʫʛʨʦʟʫ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʩʦʩʪʦʷʥʠʝ ʚʩʝʡ ʧʣʘʥʝʪʳ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʠʦʪʦʧʣʠʚʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʝʞʝʛʦʜʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʪʘʚʠʪ 7-9%, ʘ ʢ 

2030 ʛʦʜʫ ʜʦʩʪʠʛʥʝʪ 150 ʤʣʨʜ. ʪʦʥʥ. 
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ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʮʝʥʥʦʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʯʝʣʦʚʝʢʘ. 

ʉ ʧʦʤʦʱʴʶ ʙʠʦʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ: ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʩʝʣʴʩʢʠʭ, ʫʜʘʣʝʥʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʠ ʥʘʰʘ ʮʝʣʴ ï 

ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʚʦʟʤʦʞʥʦʩʪʴ.  

ʋʯʝʥʳʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʙʠʦʤʘʩʩʫ ʨʘʩʪʝʥʠʡ - ʢʘʢ ʪʨʘʚʷʥʠʩʪʳʭ, ʪʘʢ ʠ ʜʝʨʝʚʴʝʚ, 

ʚʢʣʶʯʘʷ ʦʪʭʦʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʘʞʝ ʪʚʝʨʜʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ (ʤʫʩʦʨ). 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʦʝ ʠ ʞʠʚʦʪʥʦʝ ʩʳʨʴʝ, ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʱʝʝ ʙʠʦʪʦʧʣʠʚʦ. 

ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ 

ʩʨʘʚʥʝʥʠʠ ʨʘʟʚʠʪʠʷ ʙʠʦʪʦʧʣʠʚʘ ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʤʘʣʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʨʠʢʝʪʦʚ ʠʟ ʣʠʩʪʚʳ ʜʣʷ ʯʠʩʪʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʪʦʧʣʠʚʘ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɹʠʦʪʦʧʣʠʚʦ ʦʬʠʮʠʘʣʴʥʦ çʟʘʨʦʜʠʣʦʩʴè ʚ 2003 ʛʦʜʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʠʟ 

ɹʘʚʘʨʠʠ ʍʘʥʩ ɺʝʨʥʝʨ ʟʘʧʘʪʝʥʪʦʚʘʣ ʪʝʭʥʦʣʦʛʠʶ ʧʝʨʝʨʘʙʦʪʢʠ ʣʠʩʪʴʝʚ ʠ ʪʨʘʚʳ 

ʚ ʧʝʣʣʝʪʳ. ʇʠʪʝʨ ʄʦʨʨʠʩʦʥ ʠʟ ʛ. ɹʠʨʤʠʥʛʝʤ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʛʦʨʝʥʠʠ ʜʘʝʪ ʩʦʩʪʘʚ ʠʟ 70% ʣʠʩʪʴʝʚ ʠ 30% ʚʦʩʢʘ, ʙʨʠʢʝʪʳ ʠʟ 

ʢʦʪʦʨʦʛʦ ʛʦʨʷʪ 2-3 ʯʘʩʘ. ɻʦʩʧʦʞʘ ʐʣʝʜʝʨʝʨ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʠʟ 

ɹʫʥʜʝʩʚʝʨʘ, ʧʨʝʜʣʦʞʠʣʘ ʦʯʠʱʘʪʴ ʣʠʩʪʴʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʟʦʣʴʥʦʩʪʴ ʠ 

ʧʳʣʴʥʦʩʪʴ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʙʩʦʣʶʪʥʦ ʢʘʞʜʘʷ ʩʪʨʘʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ 

ʠʟʦʙʨʝʪʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  
ɺ ʈʦʩʩʠʠ ʟʘʢʦʥ ʪʘʢ ʠ ʥʝ ʧʨʠʥʷʪ, ʭʦʪʷ ʦʙʩʫʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʜʦʙʥʦʛʦ 

ʟʘʢʦʥʦʧʨʦʝʢʪʘ ʧʦʜʥʠʤʘʶʪʩʷ ʩ 2008 ʛʦʜʘ. ʊʘʢ, ʙʳʣ ʠʥʠʮʠʠʨʦʚʘʥ ʧʨʦʝʢʪʘ 

ʟʘʢʦʥʘ çʆ ʨʘʟʚʠʪʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ 

ʪʦʧʣʠʚʘè, ʥʦ ʜʦʢʫʤʝʥʪ ʜʘʣʴʰʝ ʦʙʩʫʞʜʝʥʠʷ ʥʝ ʧʨʦʰʝʣ.  

ɺ 2017 ʛʦʜʫ ʢʦʤʧʘʥʠʷ çʊʘʪʵʥʝʨʛʦè ʟʘʧʫʩʪʠʣʘ ʧʝʨʚʫʶ ʣʠʥʠʶ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʝʣʣʝʪ ʠʟ ʣʝʩʥʦʡ ʙʠʦʤʘʩʩʳ ʚ ʊʘʪʘʨʩʪʘʥʝ. 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʚ ʙʠʦʪʦʧʣʠʚʥʦʡ ʦʪʨʘʩʣʠ ʦʯʝʥʴ ʚʳʛʦʜʥʦ ʜʣʷ ʵʢʦʥʦʤʠʢʠ 

ʣʶʙʦʡ ʩʪʨʘʥʳ, ʘ ʪʝʤ ʙʦʣʝʝ ʜʣʷ ʩʪʨʘʥ, ʠʤʝʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ. ʉʧʨʦʩ 

ʠ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʙʠʦʪʦʧʣʠʚʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ.  

ɺ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʘ ʙʠʦʪʦʧʣʠʚʘ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʚʷʟʘʥʘ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʪʫ 

ʦʪʨʘʩʣʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʠʦʪʦʧʣʠʚʘ ʠʟ ʣʠʩʪʴʝʚ. 

ɺ ʤʠʨʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʪʦʧʣʠʚʘ ʠʟ ʣʠʩʪʴʝʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʞʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 
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ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʙʠʦʵʪʘʥʦʣ ʠʟ ʣʠʩʪʴʝʚ, ʠʭ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝ ʝʱʝ ʥʝʚʝʣʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʵʥʝʨʛʠʠ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʙʠʦʪʦʧʣʠʚʫ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʤʳ 

ʚʳʷʚʠʣʠ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: 

¶ ʤʦʙʠʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ; 

¶ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ; 

¶ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ; 

¶ ʫʪʠʣʠʟʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 

ʷʚʣʷʝʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ); 

¶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʟʘʚʦʜʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʠʦʪʦʧʣʠʚʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʧʦʤʦʞʝʪ ʩʥʠʟʠʪʴ ʙʝʟʨʘʙʦʪʠʮʫ ʚ ʩʪʨʘʥʝ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ. 

ɸ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

¶ ʦʛʨʘʥʠʯʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ; 

¶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

¶ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʨʘʱʠʚʘʥʠʝ ʤʦʥʦʢʫʣʴʪʫʨʳ 

ʈʘʟʚʠʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʝʜʝʪ ʢ ʨʦʩʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ.  ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʘ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʛʦʨʦʜʝ 

ʅʦʚʦʩʠʙʠʨʩʢ, ʪʘʢ ʢʘʢ ʵʪʦ ʚʳʛʦʜʥʦ ʩ ʨʝʩʫʨʩʥʦʡ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ. 

¶ ʃʠʩʪʚʘ ð ʵʪʦ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʙʠʦʪʦʧʣʠʚʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʣʘʚʥʳʡ ʧʣʶʩ ʵʪʦʛʦ ʪʦʧʣʠʚʘ ʪʦ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʘʙʩʦʣʶʪʥʦ 

ʙʝʩʧʣʘʪʥʳʤʠ. 

¶ ʉʘʭʘʨ. ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ 9 ʩʘʭʘʨʥʳʭ ʟʘʚʦʜʦʚ, 

ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ (ʆʆʆ çʆʤʝʛʘè). 

¶ ɺʦʩʢ. ʆʆʆ çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʚʦʩʢʦʟʘʚʦʜè ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʚʦʩʢʘ, ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʝ, ʩʦʚʨʝʤʝʥʥʦʝ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

¶ ʅʘʚʦʟ- ʩʘʤʳʡ ʜʝʰʝʚʳʡ ʩʚʷʟʫʶʱʠʡ ʤʘʪʝʨʠʘʣ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʬʝʨʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩ.ʂʣʶʯʠʢʠ. 

¶ ʕʥʝʨʛʠʷ. ʅʦʚʦʩʠʙʠʨʩʢʘʷ ɻʕʉ ʥʘʭʦʜʠʪʩʷ ʥʝʜʘʣʝʢʦ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʪʨʘʥʟʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʫʜʝʪ ʪʘʢʞʝ ʜʝʰʝʚʳʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʟʷʪʘ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʜʘʥʥʳʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʠʜʦʤ ʵʥʝʨʛʝʪʠʢʠ, ʘ ʪʘʢʞʝ ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ 

ʧʨʦʝʢʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʚʦʜʘ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʠʦʪʦʧʣʠʚʘ 

ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʈʦʩʩʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʦʠʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʜ ʯʝʣʦʚʝʯʝʩʪʚʦʤ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʟʘʛʨʷʟʥʷʶʱʠʭ ʵʢʦʣʦʛʠʶ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʪʦʤʫ 
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ʯʪʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʙʠʦʪʦʧʣʠʚʘ, ʚʩʝ-ʪʘʢʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʤʦʞʥʦ ʧʦʜʪʚʝʨʜʠʪʴ 

ʚʳʜʚʠʥʫʪʫʶ ʥʘʤʠ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʙʠʦʪʦʧʣʠʚʥʦʡ ʦʪʨʘʩʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʵʥʝʨʛʝʪʠʢʠ.  

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʟʚʠʚʘʪʴ ʙʠʦʪʦʧʣʠʚʦ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʦʵʪʦʤʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʠʥʠ-ʟʘʚʦʜʘ ʚ ʛʦʨʦʜʝ ʅʦʚʦʩʠʙʠʨʩʢ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʨʠʢʝʪʦʚ, 

ʢʦʪʦʨʦʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʚ ʧʨʘʢʪʠʢʫ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʚ 

ʛʦʨʦʜʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ, ʯʠʩʪʦʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʝ ʪʦʧʣʠʚʦ ʧʦʢʘ ʥʘ 

ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ. 
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ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʦʙʣʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʙʦʢ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʠ ʧʫʪʠ 

ʝʸ ʚʦʟʤʦʞʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ ʧʦ ʙʦʨʴʙʝ ʩ ʟʘʪʦʨʘʤʠ ʚ ʛʦʨʦʜʝ 

ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʚʝʜʝʥʠʷ çʫʤʥʳʭ ʩʚʝʪʦʬʦʨʦʚè 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʙʢʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ 

The article describes the problem of traffic jams in Novosibirsk and ways of its 

possible solution. Methods to combat congestion in the city through the 

development of public transport and an intellectual transport system, the 

introduction of "smart traffic lights" are proposed 

Keywords: traffic jams, traffic management, intelligent transport system 
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ʅʦʚʦʩʠʙʠʨʩʢ ï ʢʨʫʧʥʝʡʰʠʡ ʛʦʨʦʜ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʪʨʝʪʠʡ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʜʝʚʷʪʳʡ ʚ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʛʦʨʦʜʦʚ ʧʦ ʫʨʦʚʥʶ 

ʧʨʦʙʦʢ ʚ 2021 ʠ 2022 ʛʦʜʘʭ (ʈʠʩʫʥʦʢ 1).  

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʡʪʠʥʛ ʛʦʨʦʜʦʚ ʧʦ ʫʨʦʚʥʶ ʧʨʦʙʦʢ 2022  

 

ʋʪʨʦʤ ʠ ʚʝʯʝʨʦʤ, ʚ ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʦʝ ʚʨʝʤʷ, ʞʠʪʝʣʠ ʛʦʨʦʜʘ ʧʨʦʚʦʜʷʪ 

ʚ ʧʨʦʙʢʘʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ [1]. 

ʉʧʠʩʦʢ ʧʨʦʙʣʝʤʥʳʭ ʤʝʩʪ ʦʩʪʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʧʝʨʝʛʨʫʞʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ: 

- ʫʣʠʮʘ ɹʦʣʴʰʝʚʠʩʪʩʢʘʷ; 

- ʧʣʦʱʘʜʴ ʊʨʫʜʘ; 

- ʧʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮʳ ɼʠʤʠʪʨʦʚʘ ʠ ɺʦʢʟʘʣʴʥʦʡ ʤʘʛʠʩʪʨʘʣʠ; 

- ʧʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮʳ ɺʘʪʫʪʠʥʘ ʠ ʫʣʠʮʳ ʅʝʤʠʨʦʚʠʯʘ-ɼʘʥʯʝʥʢʦ; 

- ʧʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮʳ ʇʝʪʫʭʦʚʘ ʠ ʫʣʠʮʳ ʉʠʙʠʨʷʢʦʚ-ɻʚʘʨʜʝʡʮʝʚ; 

- ʧʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮʳ ɻʦʛʦʣʷ ʠ ʂʨʘʩʥʦʛʦ ʧʨʦʩʧʝʢʪʘ; 

- ʧʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮʳ ɺʦʝʥʥʦʡ ʠ ʫʣʠʮʳ ʀʧʧʦʜʨʦʤʩʢʦʡ; 

- ʧʝʨʝʩʝʯʝʥʠʝ ʫʣʠʮʳ ʂʦʰʫʨʥʠʢʦʚʘ ʠ ʫʣʠʮʳ ɹʦʨʠʩʘ ɹʦʛʘʪʢʦʚʘ; 

- ʆʢʪʷʙʨʴʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ; 

- ʧʣʦʱʘʜʴ ʂʘʣʠʥʠʥʘ. 

ʇʦʩʪʦʷʥʥʳʝ ʟʘʪʦʨʳ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʜʚʫʭ ʛʣʘʚʥʳʭ ʤʦʩʪʘʭ ï ɼʠʤʠʪʨʦʚʩʢʦʤ ʠ 

ʆʢʪʷʙʨʴʩʢʦʤ. ʉʠʪʫʘʮʠʷ ʫʭʫʜʰʘʝʪʩʷ, ʢʦʛʜʘ ʥʘ ʧʫʪʝʧʨʦʚʦʜʘʭ ʥʘʯʠʥʘʝʪʩʷ 

ʨʝʤʦʥʪ. 

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʛ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʜʦʩʪʘʪʦʯʥʦ ʤʝʩʪ, ʛʜʝ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʕʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʵʪʦ ʫʯʘʩʪʢʠ ʧʨʠʤʳʢʘʥʠʡ ʠ ʧʝʨʝʩʝʯʝʥʠʡ. 

ʇʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʣʦʭʦʝ 

ʢʘʯʝʩʪʚʦ ʜʦʨʦʛ, ʧʨʠʯʸʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ, ʥʦ ʠ ʚ ʩʘʤʦʤ ʮʝʥʪʨʝ. 
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ʗʤʳ, ʚʳʙʦʠʥʳ ʠ ʜʨʫʛʠʝ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʜʦʨʦʛʘʭ ʚʳʥʫʞʜʘʶʪ 

ʚʦʜʠʪʝʣʝʡ ʟʘʤʝʜʣʷʪʴʩʷ, ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ, ʠʩʢʘʪʴ ʦʙʲʝʟʜʳ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʟʘʯʘʩʪʫʶ ʧʨʦʠʩʭʦʜʷʪ ʘʚʘʨʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ 

ʧʨʦʙʦʢ.  

ʆʪʜʘʣʝʥʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ 

ɺ ʛʦʨʦʜʝ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʫʯʘʩʪʢʦʚ ʩ ʩʠʣʴʥʳʤʠ ʟʘʪʦʨʘʤʠ. ʊʘʢ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ ʯʠʩʣʦ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ʄʷʩʥʠʢʦʚʦʡ, 

ʂʫʨʯʘʪʦʚʘ ʠ ʆʙʲʝʜʠʥʝʥʠʷ. ʆʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ çʈʦʜʥʠʢʠè ʠ 

çʉʥʝʛʠʨʠè, ʛʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʟʚʠʚʘʝʪʩʷ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ, ʘ ʩʠʪʫʘʮʠʷ ʩ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ ʦʩʪʘʝʪʩʷ ʪʘʢʦʡ 

ʞʝ, ʢʘʢʦʡ ʙʳʣʘ 30 ʣʝʪ ʥʘʟʘʜ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʫ ʞʠʪʝʣʝʡ 

ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʚ ʤʠʢʨʦʨʘʡʦʥʘʭ çʏʠʩʪʘʷ ʩʣʦʙʦʜʘè, çʇʨʦʩʪʦʨʥʳʡè, 

çʄʘʪʨʝʰʢʠè. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʅʦʚʦʩʠʙʠʨʩʢʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʜʘʣʝʥʥʳʝ ʦʪ ʮʝʥʪʨʘ 

ʨʘʡʦʥʳ - ɸʢʘʜʝʤʛʦʨʦʜʦʢ, ʅʠʞʥʷʷ ɽʣʴʮʦʚʢʘ, ʄʘʪʚʝʝʚʢʘ. ʇʦʧʘʩʪʴ ʠʟ ʥʠʭ ʚ 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʛʦʨʦʜʘ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʫʣʠʮʝ ɹʦʣʴʰʝʚʠʩʪʩʢʦʡ, ʥʘ ʢʦʪʦʨʦʡ 

ʚʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʩʝʯʝʥʠʡ ʩ ʜʨʫʛʠʤʠ 

ʫʣʠʮʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʥʝ ʠʤʝʶʱʠʭ ʨʘʟʚʷʟʦʢ ʠ ʨʝʛʫʣʠʨʫʝʤʳʭ ʩʚʝʪʦʬʦʨʘʤʠ, 

ʩʦʙʠʨʘʶʪʩʷ ʦʛʨʦʤʥʳʝ ʧʨʦʙʢʠ. 

ɹʝʩʩʚʝʪʦʬʦʨʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʫʣʠʮʝ ɹʦʣʴʰʝʚʠʩʪʩʢʦʡ ʠ ɹʝʨʜʩʢʦʤʫ 

ʰʦʩʩʝ 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʝʛʨʫʞʝʥʥʳʭ ʫʣʠʮ ʅʦʚʦʩʠʙʠʨʩʢʘ ʷʚʣʷʝʪʩʷ 

ɹʦʣʴʰʝʚʠʩʪʩʢʘʷ ʠ ʝʸ ʧʨʦʜʦʣʞʝʥʠʝ ï ɹʝʨʜʩʢʦʝ ʰʦʩʩʝ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʘ X-ʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʉʠʙʠʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʬʦʨʫʤʝ 

[2]. ɹʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʢʦʤʧʣʝʢʩʘ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʨʘʟʚʷʟʦʢ ʥʘ ʫʣʠʮʝ 

ɹʦʣʴʰʝʚʠʩʪʩʢʦʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʝʩʩʚʝʪʦʬʦʨʥʦʝ ʜʚʠʞʝʥʠʝ. 

ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʚʷʟʢʫ ʟʘʝʟʜʘ ʥʘ ʆʢʪʷʙʨʴʩʢʠʡ ʤʦʩʪ ʩʦ ʩʪʦʨʦʥʳ 

ʫʣʠʮʳ ɹʦʣʴʰʝʚʠʩʪʩʢʦʡ ʠ ʶʞʥʳʡ ʩʲʝʟʜ ʩ ʥʝʛʦ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʧʫʪʝʧʨʦʚʦʜʘ 

ʚ ʩʪʚʦʨʝ ʫʣʠʮʳ 2-ʡ ʆʙʩʢʦʡ (ʈʠʩʫʥʦʢ 2).  

 

 
ʈʠʩʫʥʦʢ 2 ï ʄʘʢʝʪ ʨʘʟʚʷʟʢʠ ʫ ʆʢʪʷʙʨʴʩʢʦʛʦ ʤʦʩʪʘ 
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ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʚʠʪʠʝ ʫʣʠʮʳ ɿʳʨʷʥʦʚʩʢʦʡ (ʚ ʢʘʯʝʩʪʚʝ ʜʫʙʣʝʨʘ ʫʣʠʮʳ 

ɹʦʣʴʰʝʚʠʩʪʩʢʦʡ) ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʨʘʟʚʷʟʢʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩ ʫʣʠʮʝʡ 

ɺʦʩʭʦʜ ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʧʫʪʝʧʨʦʚʦʜʘ ʯʝʨʝʟ ʞʝʣʝʟʥʫʶ ʜʦʨʦʛʫ. ɺ ʧʨʦʝʢʪʝ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʚʷʟʢʘ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ɹʝʨʜʩʢʦʛʦ ʰʦʩʩʝ ʩ ʫʣʠʮʝʡ 

ʆʜʦʝʚʩʢʦʛʦ (ʈʠʩʫʥʦʢ 3). 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ 

ʏʘʩʪʠʯʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʨʦʙʦʢ ʤʦʞʝʪ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ çʫʤʥʳʭ 

ʩʚʝʪʦʬʦʨʦʚè. ʆʩʥʦʚʥʳʤ ʝʸ ʥʘʟʥʘʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʜʚʠʞʝʥʠʷ ʥʘ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʩʚʝʪʦʬʦʨʥʳʭ ʦʙʲʝʢʪʘʭ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʟʘʜʝʨʞʝʢ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʥʘ ʧʦʝʟʜʢʫ. ʆʥʘ ʦʪʚʝʯʘʝʪ ʟʘ 

ʪʦ, ʢʘʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʧʦ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ.  

 

 
ʈʠʩʫʥʦʢ 3 ï ʄʘʢʝʪ ʨʘʟʚʷʟʢʠ ʫ ʄʘʪʚʝʝʚʢʠ 

 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʢʘʤʝʨ ʠ ʫʜʘʣʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʘʥʘʣʠʟʠʨʫʶʪ ʩʠʪʫʘʮʠʶ ʥʘ ʜʦʨʦʛʝ, ʩʣʝʜʠʪ ʟʘ 

ʧʦʛʦʜʦʡ ʠ ʦʪʧʨʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ, ʛʜʝ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ ʠ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʨʘʩʥʦʛʦ ʠ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʦʚ ʩʚʝʪʦʬʦʨʘ [3]. 
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ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʫʞʝ ʚʚʦʜʷʪ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ, ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʛʦʨʦʜʝ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 100 ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʝʨʝʜʘʶʱʠʭ ʜʘʥʥʳʝ ʥʘ ʮʝʥʪʨʘʣʴʥʳʡ ʩʝʨʚʝʨ. ʆʜʥʘʢʦ ʵʪʠ ʜʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ 

ʩʚʝʪʦʬʦʨʦʚ ʧʦʢʘ ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ.  

ɺ ʧʨʦʰʣʦʤ ʛʦʜʫ ʧʨʦʚʦʜʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ çʫʤʥʳʭ ʩʚʝʪʦʬʦʨʦʚè ʥʘ ʫʣʠʮʝ 

ɹʦʣʴʰʝʚʠʩʪʩʢʦʡ, ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 27%. 

ʈʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʛʦʨʦʜʫ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʦʨʦʚ ʥʘ 

ʜʦʨʦʛʝ. ʆʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚʤʝʱʘʝʪ ʚ ʩʝʙʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ 

ʧʘʩʩʘʞʠʨʦʚ, ʯʝʤ ʣʠʯʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʘ ʤʝʩʪʘ ʥʘ ʜʦʨʦʛʝ ʟʘʥʠʤʘʝʪ ʚʩʝʛʦ ʚ 

ʧʦʣʪʦʨʘ ʨʘʟʘ ʙʦʣʴʰʝ. ɽʩʣʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʪʘʥʝʪ ʨʝʞʝ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʯʥʳʤ ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʧʝʨʝʡʜʝʪ ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʜʦʨʦʛʠ ʩʪʘʥʫʪ ʩʚʦʙʦʜʥʝʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʨʦʝʟʜ, 

ʫʤʝʥʴʰʠʪʩʷ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ ʧʨʝʦʜʦʣʝʚʰʠʭ ʧʫʪʴ ʟʘ ʵʪʦ ʚʨʝʤʷ 

ʫʚʝʣʠʯʠʪʩʷ. ʏʪʦʙʳ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʣʶʜʠ 

ʟʘʭʦʪʝʣʠ ʧʝʨʝʩʝʩʪʴ ʩʦ ʩʚʦʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ, ʠʟʤʝʥʠʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʦʚʝʜʝʥʠʝ ʛʨʘʞʜʘʥ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʱʝʩʪʚʝʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ, ʢʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ, ʚʳʟʳʚʘʝʪ ʣʠʰʴ 

ʥʝʛʘʪʠʚʥʳʝ ʘʩʩʦʮʠʘʮʠʠ. ɸʚʪʦʙʫʩʳ ʠ ʪʨʦʣʣʝʡʙʫʩʳ ʟʘʯʘʩʪʫʶ ʙʳʚʘʶʪ 

ʧʝʨʝʧʦʣʥʝʥʳ, ʥʘ ʤʥʦʛʠʭ ʤʘʨʰʨʫʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʪʘʨʝʚʰʘʷ ʪʝʭʥʠʢʘ, 

ʙʦʣʴʰʠʝ ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʇʝʨʚʳʤ ʜʝʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʥʦʚʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʘʨʢ, ʠ ʚ ʥʘʰʝʤ ʛʦʨʦʜʝ 

ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ɿʘ ʧʷʪʴ ʣʝʪ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ 
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ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʩʦʙʨʘʥʠʷ ʛʦʨʦʜ ʟʘʢʫʧʠʣ 270 ʝʜʠʥʠʮ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ: 190 ʘʚʪʦʙʫʩ ʠ 89 ʪʨʦʣʣʝʡʙʫʩʦʚ. 
ɺʳʜʝʣʝʥʥʳʝ ʧʦʣʦʩʳ ʪʘʢʞʝ ʜʝʣʘʶʪ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ʂʦʩʚʝʥʥʦ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʜʦʨʦʛʘʭ. ʇʦ ʚʳʜʝʣʝʥʥʦʡ ʧʦʣʦʩʝ, ʧʦʤʠʤʦ ʘʚʪʦʙʫʩʦʚ, ʤʦʛʫʪ 

ʝʟʜʠʪʴ ʪʘʢʩʠ, ʤʘʰʠʥʳ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʠ ʰʢʦʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʈʠʩʫʥʦʢ 5). 

 
ʈʠʩʫʥʦʢ 5 ï ʄʝʨʳ ʧʦ ʨʘʟʚʠʪʠʶ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

 

ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʩʜʝʣʘʪʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ, ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ, ʧʨʦʜʣʝʥʠʝ ʩʪʘʨʳʭ ʠ 

ʠʟʙʘʚʣʝʥʠʝ ʦʪ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʨʝʡʩʦʚ [4].  

ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʤʠʨʘ ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʤʝʨʳ, 

ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʛʨʘʞʜʘʥ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʧʦʣʴʟʫ 

ʛʦʨʦʜʩʢʦʛʦ. ʕʪʦ ʧʣʘʪʥʳʝ ʧʘʨʢʦʚʢʠ, ʧʣʘʪʥʳʡ ʚʲʝʟʜ ʚ ʮʝʥʪʨ ʠʣʠ ʠʥʫʶ 

ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʦʜʘ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʣʦʛʠ ʠ ʜʨʫʛʠʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ, ʧʦ ʢʦʪʦʨʦʡ ʅʦʚʦʩʠʙʠʨʩʢ ʧʦʣʫʯʠʣ 

ʥʝʧʨʠʷʪʥʳʡ ʷʨʣʳʢ çʇʨʦʙʢʦʩʠʙʠʨʩʢè, ʚʝʩʴʤʘ ʜʣʠʪʝʣʴʥʦʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʝ, ʥʦ 

ʙʝʟ ʥʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʦʡʪʠʩʴ. ʀ ʢʘʢʠʤʠ ʙʳ ʥʝʧʦʧʫʣʷʨʥʳʤʠ ʙʫʜʫʪ ʵʪʠ ʤʝʨʳ 

ʦʪʢʣʘʜʳʚʘʪʴ ʠʭ ʥʝʣʴʟʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʴʶʥ ʄ. ɿʘ 2021 ʛʦʜ ʛʦʨʦʞʘʥʝ ʧʨʦʚʝʣʠ 4,5 ʩʫʪʦʢ ʚ ʧʨʦʙʢʘʭ ð 

ʅʦʚʦʩʠʙʠʨʩʢ ʟʘʥʷʣ 9-ʝ ʤʝʩʪʦ ʚ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʧʣʦʪʥʦʛʦ ʪʨʘʬʠʢʘ // ʅɻʉ. 

ɼʦʨʦʛʠ ʠ ʪʨʘʥʩʧʦʨʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ngs.ru/text/transport/2022/02/11/70437308/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.04.2024). 

2. ʈʷʟʘʥʦʚ ɸ. ʅʘ ʉʠʙʠʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʬʦʨʫʤʝ ʧʨʝʜʩʪʘʚʠʣʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʅʦʚʦʩʠʙʠʨʩʢʘ // infopro54 ï 

ʥʦʚʦʩʪʠ ʅʦʚʦʩʠʙʠʨʩʢʘ. ʅʦʚʦʩʪʠ ʉʠʙʠʨʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://infopro54.ru/news/na-sibirskom-transportnom-forume-predstavili-
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perspektivy-razvitiya-dorozhno-transportnoj-infrastruktury-novosibirska/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 25.04.2024). 

3. ʏʪʦ ʪʘʢʦʝ ʫʤʥʳʡ ʩʚʝʪʦʬʦʨ ʠ ʢʘʢ ʦʥ ʨʘʙʦʪʘʝʪ? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://codd15.ru/ru/news/chto-takoe-umnyy-svetofor-i-kak-

rabotaet (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 02.05.2024). 

4. ʐʘʪʘʣʦʚʘ ɽ. çʄʳ ʦʪʩʪʘʝʤ ʦʪ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚè: ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʥʘʯʘʣʠ 

ʚʚʦʜʠʪʴ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʧʘʩʪʠ ʦʪ ʧʨʦʙʦʢ // ʅɻʉ. ɼʦʨʦʛʠ ʠ 

ʪʨʘʥʩʧʦʨʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï  ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ngs.ru/text/transport/2024/03/19/73351298/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.05.2024). 
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ʊ. ɸ. ʌʝʬʝʣʦʚ, ɽ. ɺ. ʃʳʪʢʠʥʘ  

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ ʩʪʨʦʠʪʝʣʴʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ (ʉʠʙʩʪʨʠʥ) 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ 

(ʉʌɹ), ʘ ʪʘʢʞʝ ʝʛʦ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʙʝʪʦʥʦʤ ʠ ʥʝʜʦʩʪʘʪʢʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉʪʘʪʴʷ 

ʧʨʝʜʣʘʛʘʝʪ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ 

ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ ʠ ʩʚʦʡʩʪʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʝʪʦʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʩʪʘʪʴʝ ʩʚʦʡʩʪʚʘ ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʝʛʦ ʢʘʢ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʪʜʝʣʢʝ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ.  ɸʚʪʦʨ ʩʪʘʪʴʠ ʜʝʣʘʝʪ ʚʳʚʦʜʳ ʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʜʠʮʠʦʥʥʳʡ ʙʝʪʦʥ, 

ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ, ʥʝʜʦʩʪʘʪʢʠ 

ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ, ʧʨʠʤʝʥʝʥʠʝ ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ 

The article presents methods of application of glassfibre reinforced concrete 

(GRC), as well as its main advantages in comparison with traditional concrete and 

disadvantages of its use in construction. The article offers a comparative analysis 

of the main properties of glassfibre reinforced concrete and the properties of 

traditional concrete. The properties of glassfibre reinforced concrete characterize 

this material as one of the most valuable materials for use in the construction and 

decoration of residential and public buildings.  The author of the article makes the 

conclusion about the expediency of the use of glassfibre reinforced concrete. 

Keywords: construction, traditional concrete, glassfibre reinforced concrete, 

advantages of glassfibre reinforced concrete, disadvantages of glassfibre 

reinforced  concrete, application of glassfibre reinforced  concrete 
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ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ (ʉʌɹ) ï ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ, ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʱʸʣʦʯʝʩʪʦʡʢʦʝ ʩʪʝʢʣʦʚʦʣʦʢʥʦ, ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʙʝʪʦʥʥʦʡ ʤʘʪʨʠʮʳ. ʄʠʥʝʨʘʣʴʥʳʝ 

ʢʚʘʨʮʝʚʳʝ ʥʠʪʠ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʘʨʤʘʪʫʨʳ ʠ ʧʨʠʥʠʤʘʶʪ ʥʘ ʩʝʙʷ ʚʥʝʰʥʠʝ 

ʥʘʛʨʫʟʢʠ. 

ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʦʯʝʥʴ ʮʝʥʠʪʩʷ ʩʚʦʠʤʠ 

ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘ. ʆʥ ʧʨʦʯʝʥ, ʣʝʛʦʢ, ʫʩʪʦʡʯʠʚ ʢ ʤʦʨʦʟʫ ʠ ʥʝ ʧʨʦʧʫʩʢʘʝʪ 

ʚʦʜʫ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʦʥ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʦʨʝʥʠʝ, ʝʛʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʦʪʜʝʣʢʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʞʠʣʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʧʦʩʪʨʦʡʢʘʭ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ. ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ 

ʩʚʦʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʪʨʝʱʠʥʘʤ, ʠ ʝʛʦ ʩʨʦʢ ʩʣʫʞʙʳ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʙʦʣʝʝ 

50 ʣʝʪ. ʕʪʠ ʢʘʯʝʩʪʚʘ ʜʝʣʘʶʪ ʝʛʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʤʥʦʛʠʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ (ʉʌɹ) ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʫʥʠʢʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ 

ʦʙʣʘʩʪʝʡ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɸ) ʌʘʩʘʜʥʳʝ ʧʘʥʝʣʠ. ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʬʘʩʘʜʦʚ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʵʩʪʝʪʠʢʫ ʟʜʘʥʠʷ, ʥʦ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. 

ɹ) ɼʝʢʦʨʘʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʬʦʨʤʫʝʤʦʩʪʠ, ʉʌɹ ʠʜʝʘʣʴʥʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʘʨʥʠʟʳ, 

ʢʦʣʦʥʥʳ ʠ ʙʘʣʷʩʠʥʳ. 

ɺ) ʃʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ. ɺ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʉʌɹ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, ʪʘʢʠʭ ʢʘʢ ʩʢʘʤʝʡʢʠ, ʚʘʟʦʥʳ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʦʛʨʘʞʜʝʥʠʷ. 

ɻ) ɺʥʫʪʨʝʥʥʷʷ ʦʪʜʝʣʢʘ. ʉʌɹ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ ʦʪʜʝʣʢʠ 

ʧʦʤʝʱʝʥʠʡ, ʚʢʣʶʯʘʷ ʵʣʝʤʝʥʪʳ ʜʠʟʘʡʥʘ ʠʥʪʝʨʴʝʨʘ ʠ ʤʝʙʝʣʴ. 

ɼ) ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʩʪʘʚʨʘʮʠʷ. ʉʌɹ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʭ 

ʨʘʙʦʪ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʦʟʜʘʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ. 

ʕʪʠ ʧʨʠʤʝʨʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʛʠʙʢʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʉʌɹ ʢʘʢ 

ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʜʠʟʘʡʥʝʨʩʢʠʭ ʥʫʞʜ. 

ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʙʝʪʦʥʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʦʧʫʣʷʨʥʳʤ ʚʳʙʦʨʦʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɸ) ʃʝʛʢʦʩʪʴ. ʉʌɹ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʬʫʥʜʘʤʝʥʪʳ ʟʜʘʥʠʡ. 

ɹ) ʇʨʦʯʥʦʩʪʴ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʝʥʴʰʠʡ ʚʝʩ, ʉʌɹ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. 

ɺ) ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʉʌɹ ʦʪʣʠʯʘʝʪʩʷ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴʶ ʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʳʜʝʨʞʠʚʘʪʴ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. 
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ɻ) ʇʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʉʌɹ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʥʝʛʦʨʶʯʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ ʧʨʠ ʧʦʞʘʨʘʭ. 

ɼ) ɼʦʣʛʦʚʝʯʥʦʩʪʴ. ʉʨʦʢ ʩʣʫʞʙʳ ʉʌɹ ʧʨʝʚʳʰʘʝʪ 50 ʣʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʢʦʪʦʨʳʤʠ ʚʠʜʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʝʪʦʥʘ. 

ɽ) ʕʩʪʝʪʠʯʝʩʢʘʷ ʛʠʙʢʦʩʪʴ. ʉʌɹ ʤʦʞʥʦ ʬʦʨʤʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʠ 

ʪʝʢʩʪʫʨʳ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʟʘʡʥʘ. 

ɪ) ʕʢʦʣʦʛʠʯʥʦʩʪʴ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʉʌɹ ʯʘʩʪʦ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʠ 

ʨʝʩʫʨʩʦʚ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʩʣʝʜ. 

ʕʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʝʣʘʶʪ ʉʌɹ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʤʥʦʛʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ ʠʤʝʝʪ ʠ 

ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɸ) ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʫʜʘʨʥʳʤ ʥʘʛʨʫʟʢʘʤ. ʉʌɹ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ 

ʫʩʪʦʡʯʠʚ ʢ ʫʜʘʨʥʳʤ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʙʝʪʦʥʦʤ. 

ɹ) ʉʣʦʞʥʦʩʪʠ ʧʨʠ ʤʦʥʪʘʞʝ. ʊʨʝʙʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ 

ʘʢʢʫʨʘʪʥʦʩʪʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ, ʯʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʠ ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ) ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ. ʀʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʝʢʣʦʚʦʣʦʢʥʘ ʠ ʙʦʣʝʝ 

ʩʣʦʞʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʌɹ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʞʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʙʝʪʦʥʘ. 

ɻ) ʆʛʨʘʥʠʯʝʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. ʉʌɹ ʥʝ ʪʘʢ ʰʠʨʦʢʦ ʜʦʩʪʫʧʝʥ, ʢʘʢ ʦʙʳʯʥʳʡ 

ʙʝʪʦʥ, ʯʪʦ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʝʛʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ. 

ɼ) ʉʣʦʞʥʦʩʪʴ ʨʝʤʦʥʪʘ. ʇʦʚʨʝʞʜʝʥʠʷ ʉʌɹ ʤʦʛʫʪ ʙʳʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʜʣʷ ʨʝʤʦʥʪʘ, ʯʝʤ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ. 

ɽ) ɺʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʙʦʯʠʭ. ʈʘʙʦʪʘ ʩ ʉʌɹ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ ʦʧʳʪʘ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʳʙʦʨ ʧʦʜʨʷʜʯʠʢʦʚ. 

ʕʪʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚ ʨʘʩʯʸʪ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʝʢʪʘ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ ʪʨʘʜʠʮʠʦʥʥʳʡ ʙʝʪʦʥ ʠ ʉʌɹ ʢʣʘʩʩʦʤ ɺ20. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʚʠʜʠʤ, ʯʪʦ: 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʝʥʠʝ ʙʝʪʦʥʦʚ 

ʊʠʧ ʙʝʪʦʥʘ 

ʉʚʦʡʩʪʚʘ 
ʊʨʘʜʠʮʠʦʥʥʳʡ ʙʝʪʦʥ ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ 

ʇʨʝʜʝʣ ʧʨʦʯʥʦʩʪʴ ʥʘ 

ʩʞʘʪʠʝ ʄʇʘ 
ʦʢʦʣʦ 20 ʦʢʦʣʦ 20 

ʇʣʦʪʥʦʩʪʴ ʢʛ/ʤį 2200-2500 1900-2100 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 

ɺʪ/(ʤĿʂ) 
1,29 0,6 

ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ 4,7 ï 4,2% ʤʝʥʝʝ 4,2 % 

ɺʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ W4 ï W8 W6 ï W20 

ʄʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʜʦ F200 ʜʦ F300 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʳ ʥʘʙʣʶʜʘʝʤ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʧʨʦʯʥʦʩʪʠ ʤʘʩʩʘ 

ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ ʥʠʞʝ ʤʘʩʩʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʝʪʦʥʘ. ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 

ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ ʪʘʢʞʝ ʥʠʞʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ ʪʝʧʣʦʠʟʦʣʷʮʠʶ.  

ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʝʪʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʫʭʫʜʰʝʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʪʦʥʘ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʉʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ, ʥʘʧʨʦʪʠʚ, ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʥʠʟʢʠʤ ʧʨʦʮʝʥʪʦʤ 

ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʥ ʤʝʥʴʰʝ ʧʦʜʚʝʨʞʝʥ ʨʘʟʨʫʰʝʥʠʶ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨ. ʄʘʨʢʘ ʙʝʪʦʥʘ ʧʦ ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʠ ʫ 

ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ ʚʳʰʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʤ ʦʩʦʙʝʥʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ ʢʣʠʤʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫ ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥʘ ʢʣʘʩʩʘ B20 

ʩʚʦʡʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʫʯʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʙʝʪʦʥʘ ʪʦʛʦ ʞʝ ʢʣʘʩʩʘ. ʕʪʦ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

ʀ ʚʩʸ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʩʪʝʢʣʦʬʠʙʨʦʙʝʪʦʥ ʷʚʣʷʝʪʩʷ 

ʚʳʛʦʜʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʦʩʦʙʝʥʥʦ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʝʣʘʶʪ ʝʛʦ ʦʪʣʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʝʢʪʦʚ, 

ʛʜʝ ʝʛʦ ʩʚʦʡʩʪʚʘ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʟʜʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʉʌɹ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʫʨ ʠ ʮʚʝʪʦʚʳʭ ʨʝʰʝʥʠʡ. 

ʀʪʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʉʌɹ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʫʜʝʪ 

ʦʧʨʘʚʜʘʥʦ, ʝʩʣʠ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʤʦʛʫʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ.     
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ʪʝʭʥʦʣʦʛʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.glassfibreconcrete.ru/vse-o-steklofibrobetone/svoystva-i-

harakteristiki/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 08.05.24).  

7. ʂʣʘʩʩ ʙʝʪʦʥʘ ɺ 20: ʩʚʦʡʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://moscow-beton.ru/info/klassy-betona/b20/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 08.05.24).  
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ʉɽʂʎʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 
 

 

ɸʅɸʃʀɿ ʊɽʍʅʆʃʆɻʀʁ ɼʃʗ ʂʃʀɽʅʊʉʂʆʁ ʏɸʉʊʀ ʄʆɹʀʃʔʅʆɻʆ 

ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ ʂʆʄʄʋʅʀʂɸʊʆʈɸ ʊʈɸʅʉʇʆʈʊʅʆʁ ʂʆʄʇɸʅʀʀ  

  

ʅ.ɸ. ʈʳʢʦʚʩʢʠʡ, ʅ.ʉ. ʆʟʝʨʦʚ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 
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ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʨʠʤʝʥʠʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʩʨʘʚʥʝʥʠʠ ʥʘʪʠʚʥʳʭ ʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʫʯʠʪʳʚʘʷ ʠʭ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʢʦʥʪʝʢʩʪʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

Java/Kotlin ʜʣʷ Android ʠ Swift/Objective-C ʜʣʷ iOS, ʘ ʪʘʢʞʝ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʬʨʝʡʤʚʦʨʢʠ - React Native ʠ Flutter. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ. 

ʆʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ, 
ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʢʦʤʤʫʥʠʢʘʪʦʨ, ʪʨʘʥʩʧʦʨʪʥʘʷ 

ʢʦʤʧʘʥʠʷ, ʤʦʙʠʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʥʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

The article analyzes the mobile development technologies used to create the client 

part of a corporate communicator for a transport company. The research focuses 

on comparing native and cross-platform approaches, taking into account their 

advantages and disadvantages in the context of specific requirements of the 

transport industry. Native technologies such as Java/Kotlin for Android and 

Swift/Objective-C for iOS, as well as cross-platform frameworks such as React 

Native and Flutter, are analyzed. The study highlights the importance of taking 

into account all aspects of mobile development when creating a corporate 

communicator for a transportation company. The optimal choice of technology 

allows you to ensure ease of use, high performance and reliability of the 

application, contributing to increased efficiency of the company. 

Keywords: corporate communicator, transport company, mobile 

development, native applications, cross-platform applications 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʬʬʝʢʪʠʚʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʰʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʛʜʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʦʛʠʩʪʠʢʝ ʨʘʩʪʸʪ ʩ ʢʘʞʜʳʤ 
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ʛʦʜʦʤ [1]. ʉʣʦʞʥʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʪʨʝʙʫʶʪ 

ʥʘʜʝʞʥʳʭ ʠ ʫʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʢʦʤʤʫʥʠʢʘʪʦʨʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʩʪʘʥʦʚʷʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ ʧʦʤʦʱʥʠʢʘʤʠ. 

ʉ ʨʦʩʪʦʤ ʧʦʧʫʣʷʨʥʦʩʪʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ ʠʛʨʘʶʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʣʶʜʴʤʠ. ʄʦʙʠʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʪʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ, ʧʨʦʚʝʜʝʥʠʷ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʙʠʣʴʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ, ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʤʫʥʠʢʘʪʦʨʘ, ʩʧʦʩʦʙʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʚ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ, ʪʘʢʞʝ, ʫʜʝʣʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʘʢʠʤ ʘʩʧʝʢʪʘʤ, ʢʘʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ. 

1. ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʤʫʥʠʢʘʪʦʨʫ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ. 
ʈʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʢʦʤʧʘʥʠʠ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʢʘʟʯʠʢʦʤ (ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʢʦʤʧʘʥʠʝʡ) ʙʳʣ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ 

ʧʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʉʨʝʜʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ:  

- ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ ʚ ʧʦʣʠʣʦʛʘʭ ʠ ʤʦʥʦʣʦʛʘʭ; 

- ʨʝʘʢʮʠʡ ʥʘ ʩʦʦʙʱʝʥʠʷ; 

- ʘʚʘʪʘʨʳ (ʣʠʯʥʳʝ ʠ ʜʣʷ ʯʘʪʦʚ); 

- ʫʧʦʤʠʥʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʪʨʝʜʳ; 

- ʛʨʫʧʧʳ ʯʘʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʩʪʝʤʥʳʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʦʚʝʱʝʥʠʡ ʩ 
ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ ʢʦʤʧʘʥʠʠ); 

- ʧʦʠʩʢ ʧʦ ʩʦʦʙʱʝʥʠʷʤ, ʯʘʪʘʤ ʠ ʪʨʝʜʘʤ; 

- ʚʠʟʫʘʣʴʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩʩʳʣʦʢ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʦʨʪʘʣʳ ʢʦʤʧʘʥʠʠ; 

- ʠ ʜʨ. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, 

ʥʘʜʸʞʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚʳʜʚʠʥʫʪʳ: 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ IT-ʦʪʜʝʣʘ ʠʤʝʶʪ ʧʨʦʬʠʣʴ çWeb-

ʨʘʟʨʘʙʦʪʢʘè. ʕʪʦ ʪʘʢʞʝ ʜʦʣʞʥʦ ʚʣʠʷʪʴ ʥʘ ʚʳʙʦʨ ʧʣʘʪʬʦʨʤʳ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʤʫʥʠʢʘʪʦʨ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʠ ʥʘʜʸʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ 

ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ. 

2. ʊʝʭʥʦʣʦʛʠʠ ʤʦʙʠʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʉʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, 

ʫ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʢʦʥʪʝʢʩʪʝ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʨʘʩʩʤʦʪʨʠʤ 

ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: ʥʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ 

ʨʝʰʝʥʠʷ. 

3. ʅʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ. ʅʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʧʝʮʠʬʠʯʥʳʤʠ 

ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɽʩʣʠ ʜʣʷ Android ʠʩʧʦʣʴʟʫʝʪʩʷ Java ʠʣʠ 

Kotlin, ʪʦ ʜʣʷ iOS ï Swift ʠʣʠ Objective-C. 

ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

- ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: ʥʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʧʨʷʤʦʡ 

ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʫʶ ʨʘʙʦʪʫ 

ʠ ʙʳʩʪʨʳʡ ʦʪʢʣʠʢ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

GPS-ʥʘʚʠʛʘʮʠʶ, ʦʙʨʘʙʦʪʢʫ ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʦʝʤʢʠʝ ʟʘʜʘʯʠ; 

- ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʬʫʥʢʮʠʷʤ ʫʩʪʨʦʡʩʪʚʘ: ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʬʫʥʢʮʠʠ ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʢʘʤʝʨʫ, GPS, 

ʜʘʪʯʠʢʠ, Bluetooth ʠ ʪ.ʜ., ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʩ ʙʦʛʘʪʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ [2]; 

- ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ: ʥʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʪʘʥʜʘʨʪʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʳʯʥʳʡ 

ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʦʧʳʪ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʣʠʰʝʥʳ ʥʝʜʦʩʪʘʪʢʦʚ. ʉʨʝʜʠ ʥʠʭ: 

- ʩʣʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʜʜʝʨʞʢʠ: ʨʘʟʨʘʙʦʪʢʘ ʥʘʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 
ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʳʭ ʢʦʤʘʥʜ ʜʣʷ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʢʠ; 

- ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ: ʧʦʜʜʝʨʞʢʘ ʠ ʦʙʥʦʚʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 
ʜʣʷ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʪʨʘʪʳ. 

4. ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʢʦʜ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ React 

Native ʠ Flutter. 

React Native ï JS ʬʨʝʡʤʚʦʨʢ ʦʪ Facebook, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʥʘʪʠʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʧʣʘʪʬʦʨʤʳ. 

Flutter ï ʬʨʝʡʤʚʦʨʢ ʦʪ Google, ʚ ʥʸʤ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʚʠʜʞʝʪʦʚ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʦʣʴʟʫʝʪ Dart ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

- ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ: ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʢʦʜʘ ʜʣʷ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ: ʬʨʝʡʤʚʦʨʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʢ 

ʙʦʣʴʰʠʥʩʪʚʫ ʬʫʥʢʮʠʡ ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʘʷ ʢʘʤʝʨʫ, GPS, ʜʘʪʯʠʢʠ ʠ ʪ.ʜ.; 

- ʙʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ: ʛʦʨʷʯʘʷ ʧʝʨʝʟʘʛʨʫʟʢʘ ʠ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʫʩʢʦʨʷʶʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ; 

- ʙʦʣʴʰʦʝ ʩʦʦʙʱʝʩʪʚʦ: ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 
ʦʙʰʠʨʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʠ ʫʩʢʦʨʷʝʪ ʨʘʟʨʘʙʦʪʢʫ. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ: 

- ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʫʩʪʫʧʘʪʴ 
ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʪʠʚʥʳʤ ʧʨʠʣʦʞʝʥʠʷʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʨʝʩʫʨʩʦʝʤʢʠʤʠ ʟʘʜʘʯʘʤʠ; 

- ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʬʨʝʡʤʚʦʨʢʘ: ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʬʨʝʡʤʚʦʨʢʘ. 

5. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʦʚʝʜʝʤ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʪʝʭʥʦʣʦʛʠʡ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ 

ʂʨʠʪʝʨʠʡ 
ʅʘʪʠʚʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ 
React Native Flutter 

ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Java ʠʣʠ 

Kotlin 

(Android), 

Swift ʠʣʠ 

Objective-C 

(iOS) 

JavaScript Dart 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪ

 ɹ

ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ 

ɼʦʩʪʫʧ ʢ 

ʘʧʧʘʨʘʪʥʳʤ 

ʨʝʩʫʨʩʘʤ 

ʧʦʣʥʳʡ ʰʠʨʦʢʠʡ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʥʘʪʠʚʥʳʭ 

ʤʦʜʫʣʝʡ 

ʰʠʨʦʢʠʡ 

ʉʪʦʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ 

ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ ʩʨʝʜʥʷʷ 

ʉʣʦʞʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ 

ʚʳʩʦʢʘʷ ʩʨʝʜʥʷʷ 

(JavaScript 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ) 

ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ 

ʉʦʦʙʱʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʙʦʣʴʰʦʝ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʙʦʣʴʰʦʝ 
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ʂʨʦʩʩ-

ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ 

ʥʝʪ ʜʘ ʜʘ 

ɺʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʜʣʠʪʝʣʴʥʦʝ ʙʳʩʪʨʦʝ ʙʳʩʪʨʦʝ 

ʅʘʣʠʯʠʝ ʛʦʨʷʯʝʡ 

ʧʝʨʝʟʘʛʨʫʟʢʠ 

ʥʝʪ ʜʘ ʜʘ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ 

ʥʘʪʠʚʥʳʡ ʥʘʪʠʚʥʳʡ ʠʣʠ 

ʢʘʩʪʦʤ 

ʢʘʩʪʦʤ 

ʀʥʪʝʛʨʘʮʠʷ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʩʠʩʪʝʤʘʤʠ 

ʣʝʛʢʦ ʣʝʛʢʦ ʣʝʛʢʦ 

 

ʅʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʦʩʪʘʶʪʩʷ ʣʠʜʝʨʘʤʠ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʫ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ, ʥʦ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʢʫ. 

React Native ʧʨʝʜʣʘʛʘʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ: 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, ʰʠʨʦʢʠʡ ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ, ʙʦʣʴʰʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʙʳʩʪʨʫʶ ʨʘʟʨʘʙʦʪʢʫ. ʕʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʧʨʦʝʢʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʙʶʜʞʝʪʦʤ ʠ 

ʩʨʦʢʘʤʠ, ʥʦ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 

Flutter ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ ʢʦʥʢʫʨʝʥʪʦʤ, ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʷʟʳʢʘ Dart ʤʦʞʝʪ ʙʳʪʴ ʙʘʨʴʝʨʦʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʦʤʘʥʜ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʣʠʝʥʪʩʢʦʡ 

ʯʘʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʢʘʢ ʥʘʪʠʚʥʳʝ, ʪʘʢ ʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʦʙʣʘʜʘʶʪ ʩʚʦʠʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʢʨʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʠʦʨʠʪʝʪʦʚ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʪ ʜʦʩʪʫʧʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

ʅʘʪʠʚʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ ʫʩʪʨʦʡʩʪʚʘ. ʆʜʥʘʢʦ, ʨʘʟʨʘʙʦʪʢʘ 

ʦʪʜʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʧʣʘʪʬʦʨʤʳ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʪʨʘʪʳ ʠ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʧʦʜʜʝʨʞʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, 

ʜʣʷ IT-ʦʪʜʝʣʘ, ʢʦʪʦʨʳʡ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ web-ʨʘʟʨʘʙʦʪʢʝ, ʦʩʚʦʝʥʠʝ 

ʥʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ 

ʠʥʚʝʩʪʠʮʠʡ. 

ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʝ ʬʨʝʡʤʚʦʨʢʠ, ʪʘʢʠʝ ʢʘʢ React Native ʠ Flutter, 

ʧʨʝʜʣʘʛʘʶʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ 

ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʠ ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʢ ʫʧʨʦʱʝʥʠʶ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʚ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʦʜʘ ʜʣʷ ʚʩʝʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʉʨʝʜʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ React Native ʚʳʜʝʣʷʝʪʩʷ ʢʘʢ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʦʛʦ 

ʧʨʦʬʠʣʷ IT-ʦʪʜʝʣʘ. ʊʘʢʦʡ ʚʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠʟ-ʟʘ ʩʣʝʜʫʶʱʠʭ 
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ʧʨʝʠʤʫʱʝʩʪʚ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʠʩʧʦʣʴʟʫʝʪʩʷ JavaScript, ʙʦʣʴʰʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʠ ʵʢʦʩʠʩʪʝʤʘ, ʜʦʩʪʫʧ ʢ ʥʘʪʠʚʥʳʤ ʬʫʥʢʮʠʷʤ, ʛʦʨʷʯʘʷ 

ʧʝʨʝʟʘʛʨʫʟʢʘ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, React Native ï ʦʧʪʠʤʘʣʴʥʳʡ ʚʳʙʦʨ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ. 
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ʩʠʩʪʝʤ Indoor, ʩʠʩʪʝʤʳ ʣʦʢʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʥʘ ʦʩʥʦʚʝ RFID-ʤʝʪʦʢ, 

ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 
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This paper presents an analysis of the use of Indoor local navigation systems, local 

navigation systems based on RFID tags, various sensors for modern technology 

and unmanned aerial vehicles. Their varieties, applied technologies, 

https://reactnative.dev/
https://flutter.dev/


92  

communication systems and principles of operation are considered, the accuracy 

of determining coordinates is given. the advantages and disadvantages are 

analyzed 

Keywords: LNS, navigation systems, INDOOR, UAV control 

 

1. ɺʚʝʜʝʥʠʝ 

ʃʦʢʘʣʴʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʃʅʉ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ 

ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʛʝʦʣʦʛʠʶ, ʵʢʦʣʦʛʠʶ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʕʪʠ ʩʠʩʪʝʤʳ ʧʦʤʦʛʘʶʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʝʟʥʘʢʦʤʳʭ ʤʝʩʪʘʭ, ʥʘʭʦʜʠʪʴ ʢʨʘʪʯʘʡʰʠʝ ʤʘʨʰʨʫʪʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʝʟʜʦʢ. ʊʘʢ ʞʝ ʵʪʠ ʩʠʩʪʝʤʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʠ 

ʢʦʦʨʜʠʥʘʮʠʠ ʣʦʛʠʩʪʠʢʠ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʰʣʠ ʜʣʠʥʥʳʡ ʧʫʪʴ ʧʨʝʞʜʝ, ʯʝʤ 

ʩʪʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ. ɺʩʝ ʥʘʯʘʣʦʩʴ ʩ 

ʠʟʦʙʨʝʪʝʥʠʷ ʧʝʨʚʳʭ ʢʦʤʧʘʩʦʚ ʠ ʘʩʪʨʦʣʷʙʠʷ ʚ ɼʨʝʚʥʝʤ ʂʠʪʘʝ ʠ ɽʛʠʧʪʝ. ɺ XIX 

ʚʝʢʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʝʨʚʳʝ ʤʦʨʩʢʠʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʧʨʠʙʦʨʳ - ʩʝʢʩʪʘʥʪ ʠ 

ʭʨʦʥʦʤʝʪʨ. ɺ XX ʚʝʢʝ ʩ ʨʘʟʚʠʪʠʝʤ ʨʘʜʠʦ ʠ ʵʣʝʢʪʨʦʥʠʢʠ ʧʦʷʚʠʣʠʩʴ 

ʨʘʜʠʦʧʝʣʝʥʛʘʪʦʨʳ ʠ ʨʘʜʠʦʤʘʷʢʠ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʠ ʪʦʯʥʦʩʪʴ 

ʥʘʚʠʛʘʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ, 

ʠʥʝʨʮʠʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʥʦʤʠʢʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʦʟʥʠʢʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ 

ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ʉʦʚʨʝʤʝʥʥʦʤʫ ʦʙʱʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ 

ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

 

2. ʉʠʩʪʝʤʳ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ 

ʧʦʪʝʨʷ ʩʠʛʥʘʣʘ ʠʟ-ʟʘ ʙʣʦʢʠʨʦʚʢʠ. ʈʘʜʠʦʚʦʣʥʳ, ʥʝʩʫʱʠʝ ʩʠʛʥʘʣ, ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʩʪʝʥʳ, ʧʦʪʦʣʢʠ, ʩʪʝʢʣʘ ʠ ʤʝʙʝʣʴ, ʧʨʝʞʜʝ ʯʝʤ 

ʜʦʩʪʠʯʴ ʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʏʝʤ ʙʦʣʴʰʝ ʧʨʝʧʷʪʩʪʚʠʡ, ʪʝʤ ʩʣʘʙʝʝ 

ʩʪʘʥʦʚʠʪʩʷ ʩʠʛʥʘʣ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʙʣʝʤ ʩʦ ʩʚʷʟʴʶ ʚʦʟʥʠʢʘʶʪ ʥʘ ʧʦʜʟʝʤʥʳʭ 

ʧʘʨʢʦʚʢʘʭ ʠ ʚʝʨʭʥʠʭ ʵʪʘʞʘʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʠʟ-ʟʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʨʘʜʠʦʘʥʪʝʥʥ. 

ʂʘʯʝʩʪʚʦ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʙʦʨʝ ʩʠʩʪʝʤʳ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɺʦ ʤʥʦʛʠʭ ʟʜʘʥʠʷʭ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʢʨʳʪʠʷ ʷʚʣʷʝʪʩʷ Wi-Fi. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʚʩʝʛʜʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʤʝʞʜʫ Wi-Fi ʠ ʤʦʙʠʣʴʥʦʡ ʩʝʪʴʶ 

3G. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʧʣʦʭʦʤ ʧʦʢʨʳʪʠʠ, ʘ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʪʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʳʚʘʤ ʩʦʝʜʠʥʝʥʠʷ. 

ʅʦʚʝʡʰʠʝ ʨʝʰʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ Small cells ʠ Radio 

DOT. Small cells ð ʵʪʦ ʢʦʤʧʘʢʪʥʳʝ ʚʝʨʩʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, 
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ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʧʣʦʱʘʜʴʶ ʧʦʢʨʳʪʠʷ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʚ ʙʦʣʴʰʠʭ ʟʜʘʥʠʷʭ ʩ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ. Radio DOT 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʩʝʪʝʡ WCDMA ʠ LTE ʚ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʟʜʘʥʠʷʭ. ʕʪʘ ʩʠʩʪʝʤʘ 

ʠʩʧʦʣʴʟʫʝʪ ʘʢʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (Radio DOT), ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʚʩʝʤʫ 

ʟʜʘʥʠʶ, ʚʤʝʩʪʦ ʧʘʩʩʠʚʥʳʭ ʘʥʪʝʥʥ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ʠ 

ʩʪʘʙʠʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʚʥʫʪʨʝʥʥʝʤʫ 

ʨʘʜʠʦʤʦʜʫʣʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʝʚʦʛʦ ʢʘʙʝʣʷ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ 

ʧʠʪʘʥʠʝʤ ʠ ʧʝʨʝʜʘʝʪ ʧʦʣʝʟʥʳʡ ʩʠʛʥʘʣ. ʉʠʩʪʝʤʘ Radio Dot ʠʟʥʘʯʘʣʴʥʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ MIMO, ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʦʚʢʘ ʟʘʥʠʤʘʝʪ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʠ ʪʨʝʙʫʝʪ ʤʝʥʴʰʝ ʪʨʫʜʦʟʘʪʨʘʪ, ʪʘʢ ʢʘʢ ʩʝʪʝʚʦʡ ʢʘʙʝʣʴ ʣʝʛʢʦ 

ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʧʦ ʚʩʝʤʫ ʟʜʘʥʠʶ. ʕʪʠ ʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʫʶ 

ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʩʝʪʷʤʠ Wi-Fi ʠ 3G ʙʝʟ ʧʦʪʝʨʠ 

ʩʦʝʜʠʥʝʥʠʷ. ʊʘʢʞʝ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʩʪʨʦʡʩʪʚʫ ʚʳʙʠʨʘʪʴ ʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʝʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʢʦʛʜʘ ʩʝʪʠ Wi-Fi ʠ 3G ʜʦʩʪʫʧʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʅʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Indoor ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʩʤʘʨʪʬʦʥʳ ʥʘ 

ʙʘʟʝ iOS ʠʣʠ Android ʩ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. ɼʣʷ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ - Bluetooth, Low Energy, Wi-Fi ʠ ʜʨ., 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1-5 ʤʝʪʨʦʚ 

[1]. 

RFID (Radio Frequency IDentification) ð ʵʪʦ ʩʠʩʪʝʤʘ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʳʚʘʪʴ ʠ ʟʘʧʠʩʳʚʘʪʴ 

ʜʘʥʥʳʝ ʩ ʨʘʜʠʦʤʝʪʦʢ. RFID-ʤʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʣʝʥʴʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʙʳʪʴ ʧʨʦʯʠʪʘʥʥʳʤʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʩ ʧʦʤʦʱʴʶ RFID-ʨʠʜʝʨʘ. ʋɺʏ-ʘʢʪʠʚʥʦʡ ʤʝʪʢʠ ʤʦʞʝʪ ʯʠʪʘʪʴʩʷ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʜʦ 100 ʤʝʪʨʦʚ, ʘ ʚ ʛʠʛʘʛʝʨʮʦʚʦʤ ʜʠʘʧʘʟʦʥʝ ð ʩʚʳʰʝ 100 ʤʝʪʨʦʚ. 

ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: RFID-ʤʝʪʢʘ 

ʩʦʜʝʨʞʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʩʯʠʪʳʚʘʝʪʩʷ RFID-ʨʠʜʝʨʦʤ. 

RFID-ʨʠʜʝʨ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʤʝʪʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. ʋʩʪʨʦʡʩʪʚʦ ʩʦʧʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ 

ʤʝʪʢʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʦʙʲʝʢʪʘ ʠ ʦʪʦʙʨʘʞʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ 

ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʧʦʤʝʱʝʥʠʶ, ʩʣʝʜʫʷ ʫʢʘʟʘʥʠʷʤ ʩʠʩʪʝʤʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ RFID-ʤʝʪʦʢ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ: 

¶ ʉʢʦʨʦʩʪʴ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

¶ ʇʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʕʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ. 
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ʃʅʉ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʮʝʣʷʭ ʥʘʚʠʛʘʮʠʠ, ʪʫʨʠʟʤʘ, ʣʦʛʠʩʪʠʢʠ, 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʪ.ʜ. ʆʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʧʦʠʩʢʝ ʤʝʩʪ ʜʣʷ ʦʪʜʳʭʘ, 

ʨʝʩʪʦʨʘʥʦʚ, ʤʘʛʘʟʠʥʦʚ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʆʜʥʠʤ ʠʟ ʧʨʝʠʤʫʱʝʩʪʚ ʃʅʉ ʥʘ ʦʩʥʦʚʝ RFID-ʤʝʪʦʢ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ 

ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʠʥʪʝʨʥʝʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʦʪʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʠʣʠ ʚ ʤʝʩʪʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʩʝʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʃʅʉ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ 

ʢʘʨʪʳ, ʬʦʪʦʛʨʘʬʠʠ ʠ ʦʪʟʳʚʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʦʣʝʝ 

ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʦʢʨʫʞʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʜʥʘʢʦ, ʜʘʥʥʳʝ ʃʅʉ ʠʤʝʶʪ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʢʘʨʪʘʭ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʪʘʨʝʚʰʝʡ ʠʣʠ ʥʝʧʦʣʥʦʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʘʤ ʚ ʥʘʚʠʛʘʮʠʠ 

(ʈʠʩʫʥʦʢ 1) [2]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʙʦʪʳ RFID ʤʝʪʢʠ 

 

ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʣʦʢʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ɹʇʃɸ 

ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ ʩʠʛʥʘʣʳ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ ʥʝʜʦʩʪʫʧʥʳ. ʉʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʧʦʜʦʙʠʝ "GPS ʚ ʧʦʤʝʱʝʥʠʠ", 

ʨʦʣʴ ʩʧʫʪʥʠʢʦʚ ʚʳʧʦʣʥʷʶʪ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʧʝʨʝʜʘʪʯʠʢʠ, ʫʧʨʘʚʣʷʝʤʳʝ 

ʩʪʘʮʠʦʥʘʨʥʳʤ ʤʦʜʫʣʝʤ. ɺ ʧʦʤʝʱʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ 4 ʨʘʜʠʦʤʘʷʢʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʟʦʥʫ, ʛʜʝ ʜʨʦʥʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʘʚʪʦʥʦʤʥʳʝ ʧʦʣʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʣʦʢʘʣʴʥʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʙʝʩʧʠʣʦʪʥʳʤ ʣʝʪʘʪʝʣʴʥʳʤ ʘʧʧʘʨʘʪʘʤ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʛʜʝ ʩʠʛʥʘʣʳ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ ʥʝʜʦʩʪʫʧʥʳ. 

ʕʪʘ ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʘʥʘʣʦʛ GPS ʚ ʧʦʤʝʱʝʥʠʠ, ʛʜʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ 

ʧʝʨʝʜʘʪʯʠʢʠ, ʫʧʨʘʚʣʷʝʤʳʝ ʩʪʘʮʠʦʥʘʨʥʳʤ ʤʦʜʫʣʝʤ, ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ 

ʩʧʫʪʥʠʢʦʚ. ɺ ʧʦʤʝʱʝʥʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 4 ʨʘʜʠʦʤʘʷʢʘ, ʩʦʟʜʘʚʘʷ ʟʦʥʫ, ʚ 

ʢʦʪʦʨʦʡ ʜʨʦʥʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʚʳʧʦʣʥʷʪʴ 

ʘʚʪʦʥʦʤʥʳʝ ʧʦʣʝʪʳ ʧʦ ʟʘʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. ɼʚʘ ʤʠʢʨʦʬʦʥʘ, 
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ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʙʦʨʪʫ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ ʙʝʩʧʠʣʦʪʥʠʢʘ, ʧʨʠʥʠʤʘʶʪ 

ʩʠʛʥʘʣʳ ʦʪ ʧʝʨʝʜʘʪʯʠʢʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʙʝʩʧʠʣʦʪʥʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʩʠʛʥʘʣʳ ʢʘʢ ʤʠʥʠʤʫʤ ʦʪ ʪʨʝʭ ʤʘʷʢʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʏʝʪʚʝʨʪʳʡ ʤʘʷʢ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ. 

ʂʘʞʜʳʡ ʠʟ ʯʝʪʳʨʝʭ ʤʘʷʢʦʚ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʝʨʚʥʦʛʦ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʥʝʧʨʝʨʳʚʥʫʶ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʠʟ ʤʘʷʢʦʚ. 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʦ ʪʨʝʤ ʦʩʷʤ ʩʦʩʪʘʚʣʷʝʪ Ñ2 ʩʤ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ Ñ5 ʩʤ ʧʦ ʚʝʨʪʠʢʘʣʠ (ʈʠʩʫʥʦʢ 2) [3]. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʨʘʙʦʪʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʃʅʉ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʨʦʥʳ ʦʩʥʘʱʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʜʘʪʯʠʢʦʚ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ 

ʥʘʚʠʛʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʳʤ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʩʪʦʷʥʠʡ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʦʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʩʪʦʷʥʠʠ, ʠʟʣʫʯʘʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʠ ʧʦʣʫʯʘʷ ʠʭ 

ʦʪʨʘʞʝʥʥʦʝ ʵʭʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʜʨʦʥʳ ʠʟʙʝʛʘʶʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ 

ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʧʨʠ ʘʚʪʦʥʦʤʥʦʤ ʧʠʣʦʪʠʨʦʚʘʥʠʠ, ʜʦʩʪʠʛʘʶʪ ʪʦʯʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦ ʧʨʠʟʝʤʣʷʶʪʩʷ. ʅʝʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ɹʇʃɸ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ. 

ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʢʘʤʝʨʳ ʠ ʜʘʪʯʠʢʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʈʠʩʫʥʦʢ 3) [4]. ʉʪʝʨʝʦ 

ʜʘʪʯʠʢ - ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ 3D-ʩʢʘʥʝʨ. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʵʪʦʡ ʩʠʩʪʝʤʫ 

ʫʣʫʯʰʘʝʪʩʷ, ʢʦʛʜʘ ʚʦʢʨʫʛ ʜʨʦʥʘ ʤʥʦʛʦ ʥʝʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʦʥ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʠ ʥʝ ʜʘʝʪ ʜʨʦʥʫ ʩʪʦʣʢʥʫʪʩʷ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ. LIDAR - ʵʪʦʪ 

ʪʠʧ ʜʘʪʯʠʢʘ ʩʣʫʞʠʪ ʜʣʷ ʚʦʟʜʫʰʥʦ ʣʘʟʝʨʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʪʨʝʭʤʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ ʠ ʦʙʲʝʢʪʘʭ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʭ. 
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ʈʠʩʫʥʦʢ 3 ï ɼʨʦʥ ʩ ʜʘʪʯʠʢʘʤʠ 

 

3. ɿʘʢʣʶʯʝʥʠʝ 

ʉʠʩʪʝʤʘ IN DOOR ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʚ ʟʜʘʥʠʷʭ, 

ʪʘʢ ʢʘʢ ʝʝ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʪʘ, ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʣʝʛʢʦʩʪʴ ʚ 

ʫʩʪʘʥʦʚʢʝ. ʆʜʥʘʢʦ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ - ʦʪʩʫʪʩʪʚʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʝʪʷʤʠ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ RFID ʤʝʪʢʠ ï 

ʨʘʙʦʪʘ ʙʝʟ ʠʥʪʝʨʥʝʪʘ. ʕʪʠ ʤʝʪʢʠ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 100 ʤʝʪʨʦʚ.  

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʩʪʦʣʢʥʦʚʝʥʠʷ ɹʇʃɸ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ 

ʧʨʠʤʝʥʷʶʪ ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʚʦʢʨʫʛ ʜʨʦʥʘ, ʘ ʪʘʢʞʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʠʣʦʪʠʨʦʚʘʥʠʝ ɹʇʃɸ ʩ 

ʪʦʯʥʦʩʪʴʶ ʢʦʦʨʜʠʥʘʪ ʧʦ 3 ʦʩʷʤ Ñ2 ʩʤ, ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ Ñ5 ʩʤ 

ʧʦ ʚʳʩʦʪʝ. 
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ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʧʦʜʨʦʙʥʦʛʦ ʘʥʘʣʠʟʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ, ʘ ʪʘʢʞʝ ʙʘʟʫ 

ʜʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʡ ʚʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ 

ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʙʘʥʢʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʭ ʨʘʙʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʨʘʙʦʪʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʤʤʝʨʯʝʩʢʠʡ 

ʙʘʥʢ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʙʘʟʘ ʜʘʥʥʳʭ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ 

The article describes the development of an information system to automate the 

activities of a commercial bank. The project includes the stages of creating a 

functional model designed for a detailed analysis of the bank's business processes, 

as well as a database with the ability to save all entered information through a 

convenient and intuitive user interface. The relevance of the development of an 

information system is determined by the need to reduce the labor costs of bank 

employees, which is due to the need to automate, optimize and reduce the labor 

intensity of their work. 

Key words: development, information system, commercial bank, functional 

model, database, user interface 

 

ɺʚʝʜʝʥʠʝ. ʉʝʡʯʘʩ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʚ 

ʤʠʨʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʝʜʝʥʠʝʤ ʫʯʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʎʝʣʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ. 

ɿʘʜʘʯʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ: 

- ʫʯʝʪ ʟʘʷʚʦʢ ʠ ʚʳʜʘʥʥʳʭ ʢʨʝʜʠʪʦʚ; 

- ʭʨʘʥʝʥʠʝ ʠ ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʢʣʠʝʥʪʦʚ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ; 
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- ʨʘʩʯʝʪ ʩʫʤʤʳ ʠ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʫ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʉʪʨʘʪʝʛʠʷ ʨʘʙʦʪʳ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʨʘʙʦʪʢʫ ʢʨʝʜʠʪʥʳʭ ʟʘʷʚʦʢ ʠ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʦʚ ʩ ʮʝʣʴʶ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʜʘʯʝ 

ʢʨʝʜʠʪʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʢʘʤʠ ʙʘʥʢʘ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪ ʘʥʘʣʠʟ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʦ 

ʢʣʠʝʥʪʝ. ʇʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʭ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʚʝʨʦʢ, ʩʦʪʨʫʜʥʠʢʠ ʙʘʥʢʘ ʧʨʠʥʠʤʘʶʪ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʳʜʘʯʝ ʠʣʠ ʦʪʢʘʟʝ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʘ. ɽʩʣʠ 

ʟʘʷʚʢʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʘʥʢʘ ʠ ʢʣʠʝʥʪ ʩʯʠʪʘʝʪʩʷ ʥʘʜʝʞʥʳʤ 

ʟʘʝʤʱʠʢʦʤ, ʢʨʝʜʠʪ ʤʦʞʝʪ ʙʳʪʴ ʦʜʦʙʨʝʥ.  

ʇʦʩʪʨʦʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʢʦʤʧʘʥʠʠ ʠ ʢʘʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ [1,2]. 

ʉʧʨʦʝʢʪʠʨʦʚʘʥʘ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʨʘʙʦʪʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ 

ʢʦʤʤʝʨʯʝʩʢʦʤ ʙʘʥʢʝ. ʅʘ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʦʪʦʙʨʘʞʝʥʦ: 

- ʚʭʦʜʥʝr ʜʘʥʥʳʝ - ʜʘʥʥʳʝ ʢʣʠʝʥʪʦʚ, ʢʨʝʜʠʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʢʣʠʝʥʪʘ; 

- ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ - ʙʘʥʢʦʚʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, 

ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʫʢʘʟʘʥʠʷ ʎɹ ʈʌ; 

- ʤʝʭʘʥʠʟʤʳ ʤʦʜʝʣʠ - ʢʣʠʝʥʪ, ʤʘʪʝʨʠʘʣʴʥʦʝïʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʦʪʨʫʜʥʠʢʠ; 

- ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ - ʦʪʢʘʟ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʨʝʜʠʪʘ, ʚʳʜʘʯʘ 

ʜʝʥʝʛ ʢʣʠʝʥʪʫ, ʜʦʢʫʤʝʥʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʨʘʙʦʪʳ 

ʢʨʝʜʠʪʦʚʘʥʠʷ ʚ ʢʦʤʤʝʨʯʝʩʢʦʤ ʙʘʥʢʝ. 

ʇʝʨʝʯʝʥʴ ʧʨʦʮʝʩʩʦʚ ʨʘʙʦʪ - ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʝʜʠʪʥʦʡ ʟʘʷʚʢʠ, 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʘʷʚʣʝʥʠʷ ʠ ʩʙʦʨ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʦʚʝʨʢʘ ʠ ʧʦʜʧʠʩʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʳʜʘʯʘ ʢʨʝʜʠʪʘ. 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʙʦʪ ʜʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʙʳʣʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʘ ʜʦ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ çʈʘʩʩʤʦʪʨʝʥʠʝ 

ʟʘʷʚʣʝʥʠʷ ʠ ʩʙʦʨ ʜʦʢʫʤʝʥʪʦʚè. 

ʂ ʧʨʦʮʝʩʩʫ ʨʘʙʦʪ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʩʚʝʜʝʥʠʡ ʟʘʷʚʢʠ ʥʘ ʢʨʝʜʠʪ, ʘʥʘʣʠʟ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ, ʩʙʦʨ ʜʘʥʥʳʭ ʦ 

ʢʣʠʝʥʪʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ. 

 



99  

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʘʟʳ ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ Microsoft SQL Server 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [3]. ɺ 

ʉʋɹɼ Microsoft SQL Server ʥʘʧʠʩʘʥ ʟʘʧʨʦʩ ʥʘ ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

çlendingè ʠ ʪʘʙʣʠʮ: çʉʦʪʨʫʜʥʠʢʠè, çɼʦʛʦʚʦʨʳè, çʂʣʠʝʥʪʳè ʠ çʂʨʝʜʠʪʳè. 

ʉʦʟʜʘʥʘ ʜʠʘʛʨʘʤʤʘ ʙʘʟʳ ʜʘʥʥʳʭ ʢʦʪʦʨʘʷ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ, ʩʪʨʫʢʪʫʨʳ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʙʘʟʳ 

ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʙʘʟʳ ʜʘʥʥʳʭ  

https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
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ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʥ ʩ ʧʦʤʦʱʴʶ 

Microsoft Visual Studio, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ C# [4]. 

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʦʤ 

ʚʚʦʜʠʪʩʷ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ ʩʦʪʨʫʜʥʠʢʘ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʠ 

ʚʚʝʣ ʧʨʘʚʠʣʴʥʳʝ ʜʘʥʥʳʝ, ʪʦ ʚʳʚʦʜʠʪʩʷ ʦʢʥʦ ʦʙ ʫʩʧʝʰʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ, ʠʥʘʯʝ 

ʚʳʚʦʜʠʪʩʷ ʦʰʠʙʢʘ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ, ʪʦ ʝʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʟʘʪʝʤ ʘʚʪʦʨʠʟʠʨʦʚʘʪʴʩʷ. 

ʇʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʤʝʥʶ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʥʫʞʥʳʝ ʝʤʫ ʦʢʥʘ ʜʣʷ ʨʘʙʦʪʳ. ɺ ʤʝʥʶ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʥʦʧʢʠ: çʂʣʠʝʥʪʳè, çɼʦʛʦʚʦʨʳè, çʂʨʝʜʠʪʳè, çʉʦʪʨʫʜʥʠʢʠè, 

çʂʨʝʜʠʪʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨè, ʧʨʠ ʥʘʞʘʪʠʠ ʚʳʚʦʜʠʪʩʷ ʦʢʥʦ ʜʣʷ ʨʘʙʦʪʳ. 

ɼʘʣʝʝ ʢʥʦʧʢʦʡ çʂʣʠʝʥʪʳè, ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʩ ʜʘʥʥʳʤʠ ʢʣʠʝʥʪʦʚ, ʚ ʥʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʨʷʜ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʧʠʩʘʥʳ ʚ ʢʦʜʝ: 

ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ, ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ, ʩʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʘʥʥʳʭ ʢʣʠʝʥʪʘ, ʩʦʟʜʘʥʘ ʧʦʠʩʢʦʚʘʷ ʩʪʨʦʢʘ, 

ʪʘʢʞʝ ʝʩʪʴ ʬʫʥʢʮʠʠ ʩʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʡ ʟʘʧʠʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʢʥʘ, ʩ 

ʬʫʥʢʮʠʝʡ ʚʚʦʜʘ ʠ ʦʯʠʱʝʥʠʷ ʚʩʝʭ ʪʝʢʩʪʦʚʳʭ ʧʦʣʝʡ (ʨʠʩʫʥʦʢ3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʢʥʦ ʢʣʠʝʥʪʳ 

 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʦʢʦʥ çɼʦʛʦʚʦʨʳè, çʂʨʝʜʠʪʳè ʠ çʉʦʪʨʫʜʥʠʢʠè 

ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʠʝ ʞʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʠ ʜʣʷ ʦʢʥʘ çʂʣʠʝʥʪʳè. 

ʅʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çʂʨʝʜʠʪʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ ʨʘʩʯʸʪʘ 

ʢʨʝʜʠʪʘ ʩ ʠʪʦʛʦʚʦʡ ʩʫʤʤʦʡ ʜʣʷ ʧʦʛʘʰʝʥʠʷ ʘʥʥʫʠʪʝʪʥʦʛʦ ʠʣʠ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʢʨʝʜʠʪʘ, ʥʘ ʦʩʥʦʚʝ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʩʫʤʤʘ 

ʢʨʝʜʠʪʘ, ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ, ʩʨʦʢ ʢʨʝʜʠʪʘ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ 

ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴ ʩʪʦʠʤʦʩʪʴè ʚʳʚʦʜʷʪʩʷ ʠʪʦʛʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʢʨʝʜʠʪʘ, 

ʩʫʤʤʘ ʧʝʨʝʧʣʘʪʳ ʧʦ ʢʨʝʜʠʪʫ ʠ ʩʫʤʤʘ ʧʝʨʚʦʛʦ ʧʣʘʪʝʞʘ. ʊʘʢ ʞʝ ʚ ʪʘʙʣʠʮʫ 
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ʚʳʚʦʜʷʪʩʷ ʨʘʩʯʸʪʳ ʩʫʤʤʳ ʧʣʘʪʝʞʘ, ʧʦ ʦʩʥʦʚʥʦʤʫ ʜʦʣʛʫ, ʧʦ ʧʨʦʮʝʥʪʘʤ ʠ 

ʦʩʪʘʪʦʢ ʦʩʥʦʚʥʦʛʦ ʜʦʣʛʘ ʧʦ ʢʘʞʜʦʤʫ ʤʝʩʷʮʫ (ʨʠʩʫʥʦʢ4). 

 

 
ʈʠʩʫʥʦʢ 4 ï ʂʨʝʜʠʪʥʳʡ ʢʘʣʴʢʫʣʷʪʦʨ 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ. ʆʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ. ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ ʜʦ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʠ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʙʘʥʢʦʚ. ʈʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʨʘʥʝʥʠʝ ʧʦʪʦʢʘ ʚʭʦʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʂʦʤʤʝʨʯʝʩʢʠʡ 

ʙʘʥʢè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʫʯʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʩʦʥʘʣʫ ʙʘʥʢʘ ʧʦʣʫʯʘʪʴ ʚʩʶ 

ʠʥʪʝʨʝʩʫʶʱʫʶ ʠ ʘʢʪʫʘʣʴʥʫʶ ʜʣʷ ʥʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʜʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʧʨʦʩʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘ ʩʯʝʪ ʫʜʦʙʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 
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1. ɺʚʝʜʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʩʣʫʭʦʚʦʡ ʩʠʩʪʝʤʳ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʫʭʦʚʳʝ ʦʱʫʱʝʥʠʷ (ʛʨʦʤʢʦʩʪʴ, ʚʳʩʦʪʫ, 

ʪʝʤʙʨ ʠ ʜʨ.) ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʜʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ɸʏʍ, ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʥʪʝʨʤʦʜʫʣʷʮʠʦʥʥʳʭ ʠʩʢʘʞʝʥʠʡ, 

ʭʘʨʘʢʪʝʨ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʚʳʭʦʜʝ, ʫʨʦʚʝʥʴ 

ʩʠʛʥʘʣʘ, ʨʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʧʘʟʦʥ, ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʡ ʧʩʠʭʦʘʢʫʩʪʠʢʠ. 

ɺ ʩʨʝʜʝ ʟʚʫʢʦʨʝʞʠʩʩʝʨʦʚ, ʤʝʣʦʤʘʥʦʚ, ʤʫʟʳʢʘʥʪʦʚ ʠ ʘʫʜʠʦʬʠʣʦʚ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʣʠʯʠʤʦʩʪʴ, 
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ʧʦʣʥʦʪʘ, ʛʨʦʤʢʦʩʪʴ, ʪʝʧʣʦʪʘ ʠʣʠ ʥʝʡʪʨʘʣʴʥʦʩʪʴ, ʪʝʤʙʨ, ʪʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ, 

ʚʳʩʦʢʠʡ ʨʝʛʠʩʪʨ, ʪʝʤʥʳʡ ʬʦʥ, ʩʮʝʥʘ, ʤʠʢʨʦʜʝʪʘʣʴʥʦʩʪʴ, ʤʘʢʨʦʜʝʪʘʣʴʥʦʩʪʴ, 

ʫʪʦʤʣʷʝʤʦʩʪʴ ʠʣʠ ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʜʨʫʛʠʝ ʩʫʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ, ʥʦ ʦʥʠ ʣʠʙʦ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʣʠʙʦ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʝ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʳ ʚʳʰʝ. 

 

2. ʆʙʱʠʝ ʧʨʦʙʣʝʤʳ 

ʆʙʲʝʢʪʠʚʥʳʝ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ.  

 

 

ʊʝʩʪʦʚʳʡ 

ʩʠʛʥʘʣ 

ʊʝʩʪʠʨʫʝʤʦʝ 

ʫʩʪʨʦʡʩʪʚʦ 

ʠʣʠ ʪʨʘʢʪ 

ʋʩʪʨʦʡʩʪʚʦ 

ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ 

 

ʆʙʲʝʢʪʠʚʥʘʷ 

ʦʮʝʥʢʘ 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʚʫʢʦʚʦʛʦ ʪʨʘʢʪʘ 

 

ʆʩʥʦʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʩʭʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʷʩʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʩʪʠʨʫʝʤʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʠʪʴ, ʯʪʦʙʳ ʩʦʧʦʩʪʘʚʠʪʴ ʠʭ ʩ 

ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʦʟʥʠʢʘʝʪ 

ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ, ʢʦʤʧʝʪʝʥʪʥʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʤʦʞʥʦ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʥʦʚʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʮʝʥʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʥʘʣʦʛʦʚʳʭ ʟʚʫʢʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʮʠʬʨʦʚʳʭ ʪʨʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʠʩʪʦʯʥʠʢʘʭ [1-9]. 

ʉʭʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

 

ʊʝʩʪʦʚʳʡ 

ʩʠʛʥʘʣ 

ʊʝʩʪʠʨʫʝʤʦʝ 

ʫʩʪʨʦʡʩʪʚʦ 

ʠʣʠ ʪʨʘʢʪ 

ʕʣʝʢʪʨʦ-

ʘʢʫʩʪʠʯʝʩʢʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

 

ʉʫʙ̡ʝʢʪʠʚ-

ʥʘʷ ʦʮʝʥʢʘ 

ʕʢʩʧʝʨʪ 

 

 
ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʚʫʢʦʚʦʛʦ ʪʨʘʢʪʘ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2, ʧʨʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʯʝʣʦʚʝʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʩʠʭʦʘʢʫʩʪʠʢʝ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʠʪʝʣʝʡ, ʜʘʥʥʘʷ ʩʭʝʤʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʨʝʘʢʮʠʶ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ. ʆʥʘ 
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ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʚʦʩʧʨʠʷʪʠʠ ʟʚʫʢʘ ʯʝʣʦʚʝʢʦʤ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʝʛʦ ʯʝʨʝʟ 

ʦʮʝʥʠʚʘʝʤʳʡ ʪʨʘʢʪ ʠʣʠ ʫʩʪʨʦʡʩʪʚʦ. 

 

3. ʇʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʠ ʩʚʷʟʴ ʠʭ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʪʨʘʢʪʦʤ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʣʝʥʠʝʤ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ 

ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʩʦʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʨʠʩʫʥʦʢ 

3). ɼʠʘʛʨʘʤʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʧʨʦʬʠʣʴʥʳʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʜʘʥʥʳʭ ʦʧʨʦʩʘ 

ʧʦʢʫʧʘʪʝʣʝʡ ʘʫʜʠʦʪʝʭʥʠʢʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ-ʟʚʫʢʦʪʝʭʥʠʢʦʚ. ʉʧʣʦʰʥʳʝ 

ʣʠʥʠʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʦʙʦʟʥʘʯʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʞʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʦʟʤʦʞʥʳʝ, ʥʦ ʥʝʦʯʝʚʠʜʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ. 

 

 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ 

 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ɸʏʍ 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʳʭ 

ʠʩʢʘʞʝʥʠʡ 

 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʠʥʪʝʨʤʦʜʫʣʷʮʠʦʥʥʳʭ ʠʩʢʘʞʝʥʠʡ 

 

ʍʘʨʘʢʪʝʨ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʠ ʠʤʧʫʣʴʩʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

 

ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʥʘ ʚʳʭʦʜʝ 

 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ (ʤʦʱʥʦʩʪʴ ʠʣʠ 

ʥʘʧʨʷʞʝʥʠʝ 

 

ʈʘʟʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ 

 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 

ʈʘʟʣʠʯʠʤʦʩʪʴ 

 

ʇʦʣʥʦʪʘ (ʧʦʣʥʦʚʝʩʥʦʩʪʴ) 

 

ɻʨʦʤʢʦʩʪʴ 

 

ʊʝʧʣʦʪʘ/ʥʝʡʪʨʘʣʴʥʦʩʪʴ 

 

ʊʝʤʙʨ 

 

ʊʦʥʘʣʴʥʳʡ ʙʘʣʘʥʩ  

 

ɺʳʩʦʢʠʡ ʨʝʛʠʩʪʨ (ʷʨʢʦʩʪʴ, 

ʪʝʤʥʦʪʘ) 

 

ʊʝʤʥʳʡ ʬʦʥ 

 

ʉʮʝʥʘ 

 

ʄʠʢʨʦʜʝʪʘʣʴʥʦʩʪʴ 

 

ʄʘʢʨʦʜʝʪʘʣʴʥʦʩʪʴ 

 

ʋʪʦʤʣʷʝʤʦʩʪʴ/ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

 
ʈʠʩʫʥʦʢ 3 - ʉʦʦʪʚʝʪʩʪʚʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʟʚʫʢʦʚʦʛʦ ʪʨʘʢʪʘ ʩʫʙʲʝʢʪʠʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ 

 

ʅʘʣʠʯʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʚ ʜʠʘʛʨʘʤʤʝ ʥʘ ʨʠʩʫʥʢʝ 3 ʛʦʚʦʨʠʪ ʦ 

ʥʝʧʦʣʥʦʡ ʦʮʝʥʢʝ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʟʚʫʢʦʚʳʭ ʪʨʘʢʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3 ʧʦʣʥʦʪʘ (ʧʦʣʥʦʚʝʩʥʦʩʪʴ) ʟʚʫʢʦʚʦʡ ʢʘʨʪʠʥʳ, 

ʩʮʝʥʘ, ʤʠʢʨʦʜʝʪʘʣʴʥʦʩʪʴ, ʤʘʢʨʦʜʝʪʘʣʴʥʦʩʪʴ, ʫʪʦʤʣʷʝʤʦʩʪʴ ʠʣʠ 
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ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ, ʥʦ ʩʯʠʪʘʶʪʩʷ 

ʚʘʞʥʳʤʠ ʧʨʠ ʩʫʙʲʝʢʪʠʚʥʦʤ ʚʦʩʧʨʠʷʪʠʠ. 

ʊʘʢ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʥʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʵʬʬʝʢʪʦʤ ʢʦʤʧʨʝʩʩʠʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʨʠ ʫʩʠʣʝʥʠʠ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʭʘʨʘʢʪʝʨʘ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʆʜʥʘʢʦ ʵʪʠ ʬʘʢʪʦʨʳ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʦʙʲʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʷʭ, ʠ ʤʝʪʦʜʠʢʠ ʠʭ ʦʮʝʥʢʠ ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ. 

ʉʫʙʲʝʢʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʛʨʦʤʢʦʩʪʴ, ʭʦʪʷ ʠ ʩʚʷʟʘʥ ʩ ʫʨʦʚʥʝʤ ʩʠʛʥʘʣʘ 

(ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝʤ), ʤʦʞʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʧʦ-

ʨʘʟʥʦʤʫ ʧʨʠ ʧʨʦʩʣʫʰʠʚʘʥʠʠ ʨʘʟʥʳʭ ʟʚʫʢʦʚʳʭ ʩʠʩʪʝʤ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ʏʘʩʪʦ ʛʨʦʤʢʦʩʪʴ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʫʪʦʤʣʷʝʤʦʩʪʴʶ ʠʣʠ ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ. 

ʊʘʢ, ʪʨʘʢʪ, ʟʚʫʯʘʱʠʡ ʫʚʣʝʢʘʪʝʣʴʥʦ, ʭʦʯʝʪʩʷ ʩʣʫʰʘʪʴ ʥʘ ʙʦʣʴʰʝʡ ʛʨʦʤʢʦʩʪʠ, ʘ 

ʫʪʦʤʠʪʝʣʴʥʳʡ ï ʥʘ ʤʝʥʴʰʝʡ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʫʪʦʤʣʷʝʤʦʩʪʴ ʠ 

ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʝʱʝ ʙʦʣʴʰʝ ʦʩʣʦʞʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʯʸʪʢʠʭ ʩʚʷʟʝʡ ʩ 

ʦʙʲʝʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢ ʢʘʢ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. ʕʪʠ 

ʢʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʠʪʦʛʦʚʫʶ 

ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʟʚʫʯʘʥʠʷ ʚʩʝʛʦ ʟʚʫʢʦʚʦʛʦ ʪʨʘʢʪʘ ʠ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʷʜʘ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʉʫʙʲʝʢʪʠʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʧʣʦʪʘ/ʥʝʡʪʨʘʣʴʥʦʩʪʴ ʦʙʳʯʥʦ ʩʚʷʟʘʥ ʩ 

ʥʘʣʠʯʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʧʝʢʪʨʘ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʠ ʠʭ 

ʚʟʘʠʤʦʨʘʩʧʨʝʜʝʣʝʥʠʝʤ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʚʪʦʨʦʡ ʛʘʨʤʦʥʠʢʠ ʠ ʛʘʨʤʦʥʠʢ ʯʝʪʥʳʭ 

ʧʦʨʷʜʢʦʚ ʦʙʳʯʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝʢʦʪʦʨʘʷ ʪʝʧʣʦʪʘ, ʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʪʨʝʪʴʝʡ 

ʛʘʨʤʦʥʠʢʠ ʠ ʛʘʨʤʦʥʠʢ ʥʝʯʝʪʥʳʭ ʧʦʨʷʜʢʦʚ ï ʢʘʢ ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʠʣʠ ʨʝʟʢʦʩʪʴ. 

ʅʝʡʪʨʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʳʯʥʦ ʩʚʷʟʘʥ ʩ ʙʳʩʪʨʦ ʫʙʳʚʘʶʱʠʤ ʩʧʝʢʪʨʦʤ 

ʧʨʦʜʫʢʪʦʚ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ. ʈʷʜ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʤʝʨʷʶʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʠʢʘʭ [1-7], ʥʦ ʫʨʦʚʥʠ ʯʝʪʥʳʭ ʠ ʥʝʯʝʪʥʳʭ 

ʛʘʨʤʦʥʠʢ ʦʪʜʝʣʴʥʦ ʥʝ ʫʢʘʟʳʚʘʶʪʩʷ. 

ʆʮʝʥʢʘ ʩʮʝʥʳ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ. ʏʘʩʪʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʦ ʙʣʠʟʢʦʡ ʩʮʝʥʝ ʠʣʠ ʜʘʣʝʢʦʡ ʩʮʝʥʝ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʫʢʨʫʧʥʝʥʠʝʤ ʧʦʜʘʯʠ ʟʚʫʢʦʚʦʛʦ ʦʙʨʘʟʘ ʧʨʠ ʢʦʤʧʨʝʩʩʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ, ʢʦʛʜʘ ʪʠʭʠʝ ʟʚʫʢʠ ʩʪʘʥʦʚʷʪʩʷ ʛʨʦʤʯʝ, ʘ ʛʨʦʤʢʠʝ ï ʪʠʰʝ. 

ʄʠʢʨʦʜʝʪʘʣʴʥʦʩʪʴ ʠ ʤʘʢʨʦʜʝʪʘʣʴʥʦʩʪʴ ʦʪʥʦʩʷʪʩʷ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʟʚʫʢʦʚ ʥʘ ʬʦʥʝ ʛʨʦʤʢʠʭ ʠ ʤʘʩʢʠʨʦʚʘʥʠʶ ʪʠʭʠʭ ʟʚʫʢʦʚ 

ʛʨʦʤʢʠʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʭʦʞʝʩʪʴ ʬʦʨʤʫʣʠʨʦʚʦʢ, ʦʮʝʥʢʘ ʤʝʣʢʠʭ ʠ ʢʨʫʧʥʳʭ 

ʟʚʫʢʦʚ ʧʨʦʚʦʜʠʪʩʷ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʵʬʬʝʢʪʳ 

ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʘʩʢʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʣʫʭʘ. ɺ ʦʩʥʦʚʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚ ʟʚʫʢʦʚʳʭ ʪʨʘʢʪʘʭ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʣʝʞʘʪ ʵʬʬʝʢʪʳ ʥʝʣʠʥʝʡʥʦʩʪʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʠʛʥʘʣʦʚ ʩʦ 

ʩʣʦʞʥʳʤ ʩʧʝʢʪʨʦʤ. ʉʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʠʢʠ [1-7] ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʦʮʝʥʢʫ ʥʘ 

ʦʩʥʦʚʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʘʨʳ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʠʛʥʘʣʦʚ ʩ ʦʪʣʠʯʘʶʱʠʤʠʩʷ 

ʯʘʩʪʦʪʘʤʠ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʫʨʦʚʥʝʡ, ʯʪʦ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ 

ʢ ʨʝʘʣʴʥʦʤʫ ʟʚʫʢʦʚʦʤʫ ʩʠʛʥʘʣʫ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʢʨʝʩʪʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʠʣʠ 

ʠʭ ʦʪʩʫʪʩʪʚʠʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʦʪʚʝʪʠʪʴ, ʢʘʢʦʡ ʠʤʝʥʥʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʟʚʫʯʘʥʠʷ ʧʨʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ. 

 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʠʤ ʚʥʝʜʨʝʥʠʝʤ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) 

ʚ ʥʘʫʯʥʫʶ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʬʝʨʳ [10,11], ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ ʦʙ ʠʟʫʯʘʝʤʳʭ ʤʝʪʦʜʠʢʘʭ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʟʚʫʯʘʥʠʷ. ʕʪʦʛʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʦʚ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʠ ʩʠʥʪʝʟʘ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ (ʦʙʨʘʙʦʪʢʠ) 

ʨʝʬʝʨʝʥʩʥʳʭ ʬʦʥʦʛʨʘʤʤ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ 

ʧʦʜʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʟʚʫʢʦʚʳʭ ʜʘʥʥʳʭ (ʯʝʡʥʦʚ). ɺʦʟʤʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʳ ʀʀ ʦʧʨʦʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
 

 
 

ʕʣʝʢʪʨʦ-

ʘʢʫʩʪʠʯʝʩʢʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

 

ʉʫʙʲʝʢʪʠʚ-

ʥʘʷ ʦʮʝʥʢʘ 

ʈʝʩʧʦʥʜʝʥʪ 

 

ɹʠʙʣʠʦʪʝʢʘ 

ʪʝʩʪʦʚʳʭ 

ʟʘʧʠʩʝʡ 

ʏʝʡʥʳ 

ʚʚʝʜʝʥʠʷ 

ʠʩʢʘʞʝʥʠʡ 

 

ʇʦʜʩʠʩʪʝʤʘ 

ʧʨʠʥʷʪʠʷ ʦʪʚʝʪʘ 

 

ɹʘʟʘ ʟʥʘʥʠʡ 

ʇʦʜʩʠʩʪʝʤʘ 

ʠʥʪʝʨʬʝʡʩʘ 

ʨʝʩʧʦʥʜʝʥʪʘ 

ʇʦʜʩʠʩʪʝʤʘ 

ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʟʥʘʥʠʷ 

ʄʘʰʠʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʝʩʪʘ 

 
ʈʠʩʫʥʦʢ 4 - ʉʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʜʣʷ ʦʧʨʦʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ ʮʝʣʴʶ 

ʫʪʦʯʥʝʥʠʷ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʚʫʢʦʚʳʭ 

ʪʨʘʢʪʦʚ 

 

ʉʠʩʪʝʤʘ ʀʀ ʦʙʣʘʜʘʝʪ ʙʠʙʣʠʦʪʝʢʦʡ ʪʝʩʪʦʚʳʭ ʟʘʧʠʩʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʯʝʡʥʘʤʠ ʚʚʝʜʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʜʣʷ ʨʝʩʧʦʥʜʝʥʪʘ ʤʘʰʠʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʩʪʘ. ʄʘʰʠʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʩʪʘ ʷʚʣʷʝʪʩʷ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʴʶ. ʆʥʘ ʛʝʥʝʨʠʨʫʝʪ ʪʝʩʪʦʚʳʝ 

ʟʘʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʨʝʩʧʦʥʜʝʥʪʘ ʯʝʨʝʟ 

ʧʦʜʩʠʩʪʝʤʫ ʠʥʪʝʨʬʝʡʩʘ ʨʝʩʧʦʥʜʝʥʪʘ, ʠ ʪʨʘʥʩʣʠʨʫʝʪ ʠʭ ʯʝʨʝʟ 

ʵʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʨʝʩʧʦʥʜʝʥʪʫ. ʕʣʝʢʪʨʦʘʢʫʩʪʠʯʝʩʢʠʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʨʝʬʝʨʝʥʩʥʳʡ ʪʨʘʢʪ ʠʟ ʮʠʬʨʦ-

ʘʥʘʣʦʛʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ, ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʪʨʘʢʪʘ ʠ ʛʦʣʦʚʥʳʭ 

ʩʪʝʨʝʦʪʝʣʝʬʦʥʦʚ ʠʣʠ ʘʢʫʩʪʠʯʝʩʢʠ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʩ 

ʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. 
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ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʩʧʦʥʜʝʥʪ ʦʮʝʥʠʚʘʝʪ ʩʫʙʲʝʢʪʠʚʥʦʝ ʢʘʯʝʩʪʚʦ 

ʟʚʫʯʘʥʠʷ ʠ ʩʦʦʙʱʘʝʪ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ ʩʠʩʪʝʤʝ ʀʀ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 

ʨʝʩʧʦʥʜʝʥʪʘ. 

ʇʦʜʩʠʩʪʝʤʘ ʧʨʠʥʷʪʠʷ ʦʪʚʝʪʘ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʦʪʚʝʪ ʨʝʩʧʦʥʜʝʥʪʘ, ʘ ʪʘʢʞʝ 

ʜʦʧʦʣʥʠʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʦʩʘ. 

ɹʘʟʘ ʟʥʘʥʠʡ ʭʨʘʥʠʪ ʠʩʭʦʜʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʥʦ ʧʦʧʦʣʥʷʝʪʩʷ 

ʠ ʜʦʧʦʣʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʢʨʠʪʝʨʠʠ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʠʤ 

ʯʝʡʥʳ ʚʚʝʜʝʥʠʷ ʠʩʢʘʞʝʥʠʡ. 

ʏʝʡʥʳ ʚʚʝʜʝʥʠʷ ʠʩʢʘʞʝʥʠʡ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʝʩʪʘ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ 

ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ. 

ɹʘʟʘ ʪʝʩʪʦʚʳʭ ʟʘʧʠʩʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦʞʝʣʘʥʠʷʤʠ 

ʨʝʩʧʦʥʜʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʠʩʪʝʤʦʡ ʀʀ. ʅʘ ʦʩʥʦʚʝ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʨʝʩʧʦʥʜʝʥʪʦʚ ʙʘʟʘ ʜʘʥʥʳʭ ʪʝʩʪʦʚʳʭ ʟʘʧʠʩʝʡ ʤʦʞʝʪ 

ʜʦʧʦʣʥʷʪʴʩʷ, ʪʘʢ ʢʘʢ ʟʘʧʠʩʠ ʨʘʟʣʠʯʥʳʭ ʩʪʠʣʝʡ ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʤʝʥʷʪʴ ʩʚʦʠ 

ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʯʝʡʥʘʤʠ ʠʩʢʘʞʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʀʀ ʜʦʣʞʥʘ ʩʦʟʜʘʪʴ ʙʘʟʫ ʟʥʘʥʠʡ, 

ʩʦʜʝʨʞʘʱʫʶ ʢʨʠʪʝʨʠʠ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

5. ɿʘʢʣʶʯʝʥʠʝ 

ɺʥʝʜʨʝʥʠʝ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʟʚʫʢʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʩʧʦʩʦʙʥʦ ʩʪʘʪʴ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʥʘ ʨʳʥʢʝ. ʋʩʪʨʦʡʩʪʚʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʙʫʜʫʪ 

ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʘʥʘʣʦʛʦʚ, ʩʦʟʜʘʥʥʳʭ ʙʝʟ ʫʯʝʪʘ ʚʦʩʧʨʠʷʪʠʷ ʟʚʫʢʘ 

ʯʝʣʦʚʝʢʦʤ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʩʠʭʦʘʢʫʩʪʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʢʦʨʨʝʢʮʠʠ ʟʚʫʯʘʥʠʷ ʚ ʨʝʢʣʘʤʥʳʭ ʮʝʣʷʭ ʠ ʧʨʠ 

ʧʫʙʣʠʯʥʳʭ ʚʳʩʪʫʧʣʝʥʠʷʭ. ʆʜʥʘʢʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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The article discusses the basic principles of constructing neural networks suitable 

for use in industry 

Keywords: neural networks, industry, artificial intelligence 

 

1. ɺʚʝʜʝʥʠʝ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʟʘʥʠʤʘʝʪ ʛʣʘʚʥʦʝ ʤʝʩʪʦ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʨʘʟʚʠʪʠʠ ʢʘʞʜʦʛʦ ʛʦʩʫʜʘʨʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʨʘʞʜʘʥ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʥʝʦʙʭʦʜʠʤʳʭ ʪʦʚʘʨʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʜʦʙʳʯʠ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ, 

ʟʘʢʘʥʯʠʚʘʷ ʧʦʣʥʦʮʝʥʥʳʤ ʚʳʧʫʩʢʦʤ ʪʦʚʘʨʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʛʦʪʦʚʳʝ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʂ ʪʦʤʫ ʞʝ ʩʦʟʜʘʝʪ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʜʣʷ ʛʨʘʞʜʘʥ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ. ɼʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʢʦʥʦʤʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʧʦʩʪʦʷʥʥʦ 

ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 

ʷʚʣʷʶʪʩʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ï ʩʘʤʦʨʘʟʚʠʚʘʶʱʠʝʩʷ ʧʨʦʛʨʘʤʤʳ, ʠʤʠʪʠʨʫʶʱʠʝ 

ʨʘʙʦʪʫ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʦʟʛʘ ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʘʜʘʯ, 

ʧʦʣʫʯʠʚʰʠʝ ʙʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ [1-4]. 

 

2. ʆʙʱʠʝ ʧʨʦʙʣʝʤʳ 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʣʠ ʞʝ ʥʝʡʨʦʩʝʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥʮʠʧʝ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ɺʩʝ ʥʝʡʨʦʩʝʪʠ ʩʦʩʪʦʷʪ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʯʝʣʦʚʝʯʝʩʢʠʭ, ʦʙʤʝʥʠʚʘʷʩʴ ʠʥʬʦʨʤʘʮʠʝʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʘʜʘʯ [1]. ʂʘʞʜʳʡ ʥʝʡʨʦʥ ʭʨʘʥʠʪ ʚ ʩʝʙʝ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ. ɹʘʟʦʚʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʩʣʦʝʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʦʚ: 

1. ɺʭʦʜʥʦʡ ʩʣʦʡ (Input Nodes) 

2. ʉʢʨʳʪʳʡ ʩʣʦʡ (Hidden Nodes) 

3. ɺʳʭʦʜʥʦʡ ʩʣʦʡ (Output Nodes) 

ɺʦ ʚʭʦʜʥʦʤ ʩʣʦʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʥʝʡʨʦʩʝʪʴ ʟʥʘʯʝʥʠʷ, 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʡ ʩʣʦʡ. ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʤʦʛʫʪ 

ʙʳʪʴ, ʢʘʢ ʧʨʦʩʪʳʝ ʮʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʪʘʢ ʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ 

ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʥʝʡʨʦʥʫ ʚʭʦʜʥʦʛʦ ʩʣʦʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʳʤ ʠ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʝʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ. ɺʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʥʦʞʘʶʪʩʷ ʩʦ 

ʟʥʘʯʝʥʠʝʤ ʚʝʩʘ ʠ ʥʦʨʤʠʨʫʶʪʩʷ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʱʝʥʠʷ, 

ʚʳʟʚʘʥʥʳʡ ʥʝʪʦʯʥʦʩʪʴʶ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʰʫʤʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ). ɿʜʝʩʴ 

ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʡ ʩʣʦʡ. 

ɺ ʚʳʭʦʜʥʦʤ ʩʣʦʝ ʥʝʡʨʦʥʳ ʧʨʠʥʠʤʘʶʪ ʬʠʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʢʦʥʝʯʥʳʡ ʦʪʚʝʪ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʥʝʧʨʘʚʠʣʴʥʳʤʠ, ʠʟ-ʟʘ ʩʣʫʯʘʡʥʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʝʩʘ. ʕʪʦ 

ʧʨʦʙʣʝʤʫ ʨʝʰʘʝʪ ʘʣʛʦʨʠʪʤ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ. ɽʛʦ ʩʫʪʴ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʧʨʦʭʦʜʝ ʧʦ ʩʝʪʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʧʨʦʭʦʜʘ, ʧʦ ʠʪʦʛʘʤ 



110  

ʢʦʪʦʨʦʛʦ ʨʝʛʫʣʠʨʫʶʪʩʷ ʟʥʘʯʝʥʠʷ ʚʝʩʘ ʠ ʩʤʝʱʝʥʠʷ. ʊʝʤ ʩʘʤʳʤ, ʧʦʩʣʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʭʦʜʦʚ, ʙʫʜʫʪ ʧʦʜʦʙʨʘʥʳ ʧʦʜʭʦʜʷʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʠ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

 

 
ʈʠʩʫʥʦʢ 1 - ʉʪʨʫʢʪʫʨʘ ʙʘʟʦʚʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

 

ʅʘ ʜʝʣʝ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʢʫʜʘ ʩʣʦʞʥʝʝ, ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 

ʤʥʦʞʝʩʪʚʦ ʬʦʨʤʫʣ ʠ ʨʘʟʥʠʪʴʩʷ ʦʪ ʩʝʪʠ ʢ ʩʝʪʠ. ʂ ʪʦʤʫ ʞʝ, ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʥʝʡʨʦʩʝʪʝʡ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: 

1. ʇʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

2. ʈʝʢʫʨʨʝʥʪʥʳʝ 

3. ʉʚʝʨʪʦʯʥʳʝ 

ʅʝʡʨʦʩʝʪʠ ʧʨʷʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʜʘʥʥʳʭ. ʉʨʘʟʫ ʚʳʜʘʶʪ 

ʨʝʟʫʣʴʪʘʪ, ʦʙʨʘʙʘʪʳʚʘʷ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. 

ʈʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʩʝʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ ʧʦ ʩʣʦʷʤ. 

ʉʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʨʘʙʦʪʢʝ 

ʷʟʳʢʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʠʩʪʝʤʘʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʯʠʭ 

ʟʘʜʘʯʘʭ. ɺ ʪʘʢʠʭ ʩʝʪʷʭ ʢʘʞʜʳʡ ʧʨʠʟʥʘʢ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʦʷʭ. 

 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʉʘʤʦʦʙʫʯʘʶʱʠʡʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʪʝʤ, ʘ ʝʛʦ ʨʘʟʚʠʪʠʝ ʠ ʤʝʩʪʘ ʧʨʠʤʝʥʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ. 

ʋʞʝ ʜʘʚʥʦ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʬʝʨʝ IT [3]. ɺʩʝ 

ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʥʝʡʨʦʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʫʞʝ ʪʘʢʠʝ ʧʨʠʚʳʯʥʳʝ ʚʝʱʠ, ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʦʣʦʩʘ ʠʣʠ ʪʝʢʩʪʘ, 

ʬʠʣʴʪʨʘʮʠʷ ʩʧʘʤʘ, ʨʝʢʣʘʤʘ ʚ ʀʥʪʝʨʥʝʪʝ, ʨʘʙʦʪʘ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 



111  

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʉ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ 

ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʧʨʦʜʚʠʥʫʪʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ ʩ ʥʠʤʠ 

ʜʠʘʣʦʛ, ʧʠʩʘʪʴ ʪʝʢʩʪʘ ʥʘ ʣʶʙʳʝ ʪʝʤʳ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʥʫʣʷ ʠ ʧʨʦʯʠʝ ʬʫʥʢʮʠʠ, ʦʙʣʝʛʯʘʶʱʠʝ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝʡʨʦʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʣʦʞʥʷʶʱʠʭʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

[3,4]. ɺʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʩʣʘʙʳʭ ʤʝʩʪ ʚ ʮʝʧʦʯʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʙʦʝʚ ʚ ʙʫʜʫʱʝʤ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʫʩʪʨʦʡʩʪʚ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʧʦʪʨʝʙʣʝʥʠʷ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʟʜʝʣʠʡ, ʚʳʷʚʣʝʥʠʝ ʙʨʘʢʘ ʠ ʙʦʣʴʰʦʝ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ 

ʧʨʦʮʝʩʩʦʚ.  

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʫʧʨʦʱʘʶʪ ʠ 

ʫʣʫʯʰʘʶʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʇʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, 

ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʠ ʨʘʟʨʝʰʘʪʴ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. ʉʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʩʠʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ, ʢ ʧʨʠʤʝʨʫ, 

ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʫ ʧʝʨʩʦʥʘʣʘ, 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ ʥʘ ʦʙʲʝʢʪʳ. 

 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʋʯʠʪʳʚʘʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 

ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ, ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ, ʜʣʷ ʨʝʰʝʥʠʷ ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ. ʇʨʦʜʦʣʞʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʚ ʝʱʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʬʝʨ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʩʪʨʫʢʪʫʨ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ. 

ʉʧʦʩʦʙʥʦʩʪʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʙʫʯʘʪʴʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʥʦʩʪʴʶ ʦʧʨʘʚʜʳʚʘʶʪ ʟʘʷʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʝʡʨʦʩʝʪʠ ï 

ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʫʱʝʛʦ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʟʘʜʘʯ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://secuteck.ru/articles2/all-over-ip/neyronnye-seti-

dlya-zadach-promyshlennosti-i-bezopasnosti-vstraivaemye-sistemy-mashinnogo-

zreniya-novogo-pokoleniya (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.03.2024). 

2. ʅʝʡʨʦʩʝʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.kron.spb.ru/press-center/likbez/neuro-prom/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

29.03.2024). 

3. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://izron.ru/articles/razvitie-

tekhnicheskikh-nauk-v-sovremennom-mire-sbornik-nauchnykh-trudov-po-itogam-

mezhdunarodnoy-na/sektsiya-2-informatika-vychislitelnaya-tekhnika-i-upravlenie-

spetsialnost-05-13-00/neyronnye-seti-v-promyshlennosti-i-informatsionnykh-

tekhnologiyakh/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.03.2024). 
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4. ʅʝʡʨʦʩʝʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʢʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://telecomdaily.ru/news/2020/06/05/neyroseti-v-

promyshlennosti-kak-eto-rabotaet (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.03.2024).  

 

 

 

ɸʅɸʃʆɻʆɺʓɽ ʀ ʎʀʌʈʆɺʓɽ ʂɸʄɽʈʓ ɺʀɼɽʆʅɸɹʃʖɼɽʅʀʗ 

 

ʀ.ʂ. ʈʦʛʘʯʝʚ, ʄ.ʉ. ʐʫʰʥʦʚ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʙʦʪʳ, ʤʦʥʪʘʞʘ ʠ ʦʪʣʠʯʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ 

ʫʩʣʦʚʠʡ, ʫʯʠʪʳʚʘʝʤʳʭ ʥʘ ʦʙʲʝʢʪʝ, ʜʣʷ ʚʳʙʦʨʘ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʚʠʜʦʚ ʢʘʤʝʨ 

ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚ ʦʙʱʝʞʠʪʠʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, 

ʮʠʬʨʦʚʳʝ ʢʘʤʝʨʳ, ʘʥʘʣʦʛʦʚʳʝ ʢʘʤʝʨʳ, IP, AHD  

In this paper, the types of video surveillance cameras, their operation, installation 

and distinguishing features are considered. An analysis of the conditions taken into 

account at the facility was also carried out to select more suitable types of cameras 

in specific conditions. A study was conducted on the possibilities of improving the 

video surveillance system in the dormitory 

Keywords: telecommunications, video surveillance systems, digital cameras, 

analog cameras, IP, AHD 

 

1. ɺʚʝʜʝʥʠʝ 

ʉʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʫʞʝ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʨʦʩ ʥʘ 

ʥʠʭ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ [1-4]. ɽʩʣʠ ʨʘʥʝʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʥʘ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʘʭ ʠʣʠ ʩʝʨʴʝʟʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʪʦ ʩʝʡʯʘʩ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʱʠʪʳ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʚʠʜʝʦʢʘʤʝʨʘʤʠ ʩʪʘʣʘ ʜʦʩʪʫʧʥʘ ʠ ʦʙʳʯʥʳʤ ʣʶʜʷʤ. 

ʆʙʳʯʥʦ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʥʫʪʨʠ ʢʦʥʪʫʨʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚ ʦʙʱʝʞʠʪʠʠ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʈʘʩʩʤʦʪʨʠʤ 2 ʚʠʜʘ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʧʦʩʦʙʫ 

ʧʝʨʝʜʘʯʠ ʚʠʜʝʦʩʠʛʥʘʣʘ: 

- ɸʥʘʣʦʛʦʚʳʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ; 
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- ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

ʇʝʨʚʳʡ ʚʠʜ ï ʘʥʘʣʦʛʦʚʳʝ ʢʘʤʝʨʳ (AHD), ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʧʦʣʫʯʘʝʤʦʝ 

ʦʧʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ, ʧʦʩʪʫʧʘʶʱʠʡ ʯʝʨʝʟ ʢʘʙʝʣʴ ʥʘ 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨ. ʅʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʩʨʘʟʫ ʛʦʪʦʚʳ ʢ 

ʨʘʙʦʪʝ [1,2,3]. 

ɺʪʦʨʦʡ ʚʠʜ ï ʮʠʬʨʦʚʳʝ ʢʘʤʝʨʳ (IP), ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʝʨʝʜʘʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʚʦʜʥʳʤ ʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʤʝʪʦʜʦʤ. 

ʗʚʣʷʶʪʩʷ ʢʫʜʘ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʮʠʦʥʘʣʴʥʦ 

ʤʦʛʫʪ ʠʤʝʪʴ ʬʫʥʢʮʠʠ ʘʥʘʣʠʪʠʢʠ (ʜʝʪʝʢʮʠʷ ʜʚʠʞʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʯʠʝ) [2,3]. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ, ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʚʠʜ 

ʫʩʪʨʦʡʩʪʚ. 

Analog High Definition (AHD) ï ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ. 

ɸʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʢʦʘʢʩʠʘʣʴʥʳʡ ʢʘʙʝʣʴ ʥʘ 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ (ɸʎʇ) 

ʧʨʠʥʠʤʘʝʤʳʡ ʩʠʛʥʘʣ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʚʝʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʠʜʝʦʢʘʤʝʨʳ ʥʘ ʤʦʥʠʪʦʨ. 

ɹʣʘʛʦʜʘʨʷ ʧʝʨʝʜʘʯʝ ʧʦ ʢʘʙʝʣʶ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʛʥʘʣʘ ʢ 

ʧʦʤʝʭʘʤ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ, ʪʘʢ ʢʘʢ ʧʨʦʚʦʜ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʵʢʨʘʥʠʨʫʶʱʠʝ 

ʩʚʦʡʩʪʚʘ. ʊʘʢʞʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʠʬʨʦʚʳʤʠ ʚʠʜʝʦʢʘʤʝʨʘʤʠ, ʩʚʦʡʩʪʚʘ 

ʩʠʛʥʘʣʘ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʩʝʪʠ Ethernet. 

ɸʥʘʣʦʛʦʚʳʝ ʚʠʜʝʦʢʘʤʝʨʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʩ ʬʠʥʘʥʩʦʚʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʦ ʠʤʝʶʪ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1. ʅʠʟʢʘʷ ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ. ɺ ʩʣʫʯʘʷʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʬʠʢʩʠʨʦʚʘʪʴ ʙʳʩʪʨʦ 

ʜʚʠʞʫʱʠʝʩʷ ʦʙʲʝʢʪʳ, ʯʘʩʪʦʪʳ ʢʘʜʨʦʚ ʙʫʜʝʪ ʥʝ ʭʚʘʪʘʪʴ, ʠʟ-ʟʘ ʯʝʛʦ 

ʧʦʣʫʯʘʝʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʙʫʜʝʪ ʥʝʯʝʪʢʠʤ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʠʪ ʫʚʠʜʝʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʪʘʣʠ. ʂ ʧʨʠʤʝʨʫ, ʥʦʤʝʨʘ ʜʚʠʞʫʱʝʛʦʩʷ ʘʚʪʦʤʦʙʠʣʷ ʠʣʠ ʣʠʮʦ 

ʙʝʛʫʱʝʛʦ ʯʝʣʦʚʝʢʘ. 

2. ʆʛʨʘʥʠʯʝʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ. ɺ ʩʣʫʯʘʷʭ ʧʝʨʝʜʘʯʠ ʧʦ 

ʢʦʘʢʩʠʘʣʴʥʦʤʫ ʢʘʙʝʣʶ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʦ 500 ʤ. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʮʠʬʨʦʚʳʭ ʚʠʜʝʦʢʘʤʝʨ 

ʧʦ ʚʠʪʦʡ ʧʘʨʝ, ʥʦ ʙʝʟ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʘʪʴ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ 

ʢ AHD-ʢʘʤʝʨʘʤ, ʵʪʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʤʝʥʴʰʝ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʩʠʛʥʘʣʘ IP-ʢʘʤʝʨ 

ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ, ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 20 ʢʤ. 

3. ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʟʚʝʥʦ ʤʝʞʜʫ ʢʘʤʝʨʦʡ ʠ ʫʩʪʨʦʡʩʪʚʦʤ ʚʳʚʦʜʘ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɸʥʘʣʦʛʦʚʳʝ ʢʘʤʝʨʳ ʚʩʝʛʜʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢʘʙʝʣʝʤ ʢ 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʫ ʜʣʷ ʚʳʚʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ. IP-ʢʘʤʝʨʳ ʤʦʛʫʪ ʦʙʭʦʜʠʪʴʩʷ ʠ 

ʙʝʟ ʥʝʛʦ, ʘ ʧʦʜʢʣʶʯʝʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘʧʨʷʤʫʶ ʯʝʨʝʟ ʪʝʣʝʬʦʥ, 

ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʫ ʢʘʤʝʨʳ ʢ ʩʝʪʠ Ethernet. 

4. ʉʣʦʞʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʙʦʣʴʰʦʡ ʩʝʪʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʥʘ ʦʙʲʝʢʪʝ ʫʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʦʣʦʞʝʥʥʘʷ 

ʢʦʘʢʩʠʘʣʴʥʘʷ ʩʝʪʴ, ʥʝ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 
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ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩ ʥʫʣʷ, ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʦʚ ʩ ʥʝʩʢʦʣʴʢʠʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʦʜʥʦʤʫ ʢʘʙʝʣʶ, ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʢʣʘʜʢʘ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʘʢʩʠʘʣʴʥʳʭ ʢʘʙʝʣʝʡ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʢʘʙʝʣʴʥʫʶ ʩʝʪʴ ʠ ʩʦʟʜʘʝʪ ʩʣʦʞʥʦʩʪʠ ʚ ʫʢʣʘʜʢʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʜʦʚ. 

ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. IP-ʢʘʤʝʨʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʦʤ, ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʧʨʦʮʝʩʩʦʨʘ, ʢʦʤʧʨʝʩʩʦʨʘ ʜʣʷ ʩʞʘʪʠʷ 

ʜʘʥʥʳʭ, ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʂʘʞʜʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʫʯʘʝʪ 

ʩʦʙʩʪʚʝʥʥʳʡ IP-ʘʜʨʝʩ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ ʩ 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʦʤ ʠʣʠ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʇʂ, ʪʝʣʝʬʦʥ ʠ ʪ.ʜ.). ʉʠʛʥʘʣ 

ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʨʦʚʦʜʥʳʤ ʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʩʣʫʯʘʝ 

ʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʠʪʘʷ ʧʘʨʘ ʠʣʠ ʦʧʪʦʚʦʣʦʢʥʦ, ʘ ʧʨʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ï ʪʝʭʥʦʣʦʛʠʠ Wi-Fi ʠʣʠ 4G. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʤʝʪʥʦ ʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ, ʦʥʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ.  

ʂʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʨʘʟʨʝʰʝʥʠʠ ʘʥʘʣʦʛʠʯʥʦʤ AHD-ʢʘʤʝʨʘʤ, IP-

ʢʘʤʝʨʳ ʠʤʝʶʪ ʫʣʫʯʰʝʥʥʫʶ ʜʝʪʘʣʠʟʘʮʠʶ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚʣʠʷʥʠʷ 

ʜʣʠʥʳ ʢʘʙʝʣʷ, ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠ ʧʨʦʢʣʘʜʢʝ ʢʘʙʝʣʝʡ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʨʷʜʦʤ ʩ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ʊʘʢʞʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴʩʷ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʨʦʩʪʦʪʘ ʤʦʥʪʘʞʘ. ʇʦʤʠʤʦ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʢʣʘʜʢʠ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʙʝʣʷ, IP-ʢʘʤʝʨʳ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ 

ʙʝʩʧʨʦʚʦʜʥʳʤ ʧʫʪʝʤ ʢ ʨʦʫʪʝʨʫ, ʢʦʤʤʫʪʘʪʦʨʫ ʠʣʠ ʜʨʫʛʦʤʫ ʩʝʪʝʚʦʤʫ 

ʫʩʪʨʦʡʩʪʚʫ. ɹʣʘʛʦʜʘʨʷ ʬʫʥʢʮʠʠ POE ʢʘʤʝʨʳ ʤʦʞʥʦ ʧʠʪʘʪʴ ʦʪ POE-

ʢʦʤʤʫʪʘʪʦʨʦʚ, ʯʪʦ ʫʙʠʨʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʤʦʥʪʘʞʝ ʪʦʯʝʢ ʧʠʪʘʥʠʷ. 

ʌʫʥʢʮʠʠ ʘʥʘʣʠʪʠʢʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʚʠʜʝʦ-

ʘʥʘʣʠʪʠʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʘʥʘʣʦʛʦʚʳʤʠ ʢʘʤʝʨʘʤʠ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʙʦʨʝ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ. 

ʅʘʣʠʯʠʝ ʤʠʢʨʦʬʦʥʘ ʠ ʜʠʥʘʤʠʢʘ. ɿʘʯʘʩʪʫʶ, ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʦʩʥʘʱʘʶʪʩʷ ʤʠʢʨʦʬʦʥʦʤ ʠ ʜʠʥʘʤʠʢʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʧʣʶʩʦʤ ʚ 

ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʧʦʤʠʤʦ ʠʟʦʙʨʘʞʝʥʠʷ ʝʱʝ ʠ ʟʚʫʢʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʤʝʱʝʥʠʷ ʠʣʠ ʦʙʲʝʢʪʘ. 

 

3. ʋʯʝʪ ʪʨʝʙʦʚʘʥʠʡ ʦʙʲʝʢʪʘ ʫʩʪʘʥʦʚʢʠ ʢʘʤʝʨ 

ɼʣʷ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʪʨʝʙʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʦʙʲʝʢʪʫ. ʊʘʢ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʘʤʝʨ, ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʙʫʜʫʪ IP-ʢʘʤʝʨʳ ʚ 

ʩʠʣʫ ʩʚʦʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʥʪʘʞʘ. ʂ ʪʦʤʫ ʞʝ ʥʝʜʦʩʪʘʪʦʢ, ʩʚʷʟʘʥʥʳʡ ʩʦ 

ʩʣʦʞʥʦʩʪʷʤʠ ʥʘʩʪʨʦʡʢʠ ʪʘʢʠʭ ʢʘʤʝʨ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ 

ʥʠʚʝʣʠʨʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʦʥʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ. 

ɽʩʣʠ ʞʝ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʙʦʣʴʰʫʶ ʩʝʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʪʦ IP-ʩʠʩʪʝʤʳ 



115  

ʪʦʞʝ ʙʫʜʫʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʧʨʠ ʫʩʣʦʚʠʠ, ʝʩʣʠ ʥʘ ʦʙʲʝʢʪʝ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʨʦʣʦʞʝʥʥʘʷ ʢʦʘʢʩʠʘʣʴʥʘʷ ʩʝʪʴ ʢʘʙʝʣʝʡ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʘʥʘʣʦʛʦʚʳʤʠ 

ʚʠʜʝʦʢʘʤʝʨʘʤʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʪʘʨʦʡ 

ʩʝʪʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʯʪʦ ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʛʦʜʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʥʘʥʩʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1 - ʅʘʛʣʷʜʥʦʝ ʩʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ AHD ʠ IP ʢʘʤʝʨ  

 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʨʠʩʫʥʢʝ 1 [1] ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʨʘʟʥʠʮʫ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʥʦ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʠ ʯʘʩʪʦʪʫ ʢʘʜʨʦʚ, ʜʦʩʪʫʧʥʫʶ ʢʘʞʜʦʤʫ 

ʦʪʜʝʣʴʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ. ʉʚʝʜʝʤ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ AHD ʠ IP ʢʘʤʝʨ, 

ʜʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʠʤʝʨʘ. 

 

ʊʘʙʣʠʮʘ 1- ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʇʘʨʘʤʝʪʨ AHD IP 

ʉʠʛʥʘʣ ʘʥʘʣʦʛʦʚʳʡ ʮʠʬʨʦʚʦʡ 

ʇʦʜʢʣʶʯʝʥʠʝ ʢʦʘʢʩʠʘʣʴʥʳʡ 

ʢʘʙʝʣʴ 

ʚʠʪʘʷ ʧʘʨʘ, ʦʧʪʦʚʦʣʦʢʥʦ, 

Wi-Fi 

ʄʦʥʪʘʞ  ʦʜʠʥ ʢʘʙʝʣʴ ï ʦʜʥʘ 

ʢʘʤʝʨʘ 

ʦʜʠʥ ʢʘʙʝʣʴ ï ʜʦ 30 ʢʘʤʝʨ 

ɼʘʣʴʥʦʩʪʴ ʜʦ 500 ʤ 100-500 (ʧʨʠ ʧʨʦʚʦʜʥʦʤ 

ʩʦʝʜʠʥʝʥʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʠʜʘ ʢʘʙʝʣʷ) 

ɿʘʜʝʨʞʢʘ ʥʝʪ 1-2 ʩ (ʤʠʥʠʤʫʤ) 

ʅʘʩʪʨʦʡʢʘ ʥʝ ʥʫʞʥʘ ʪʨʝʙʫʝʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ 

ʇʠʪʘʥʠʝ ʦʪ ʩʝʪʠ ʦʪ ʯʝʪʠ, ʧʦ ʢʘʙʝʣʶ (PoE) 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ 

 ʤʠʢʨʦʬʦʥ, ʜʘʪʯʠʢ 

ʜʚʠʞʝʥʠʷ 

ʅʝʦʙʭʦʜʠʤʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨ ʨʦʫʪʝʨ ʠʣʠ ʢʦʤʤʫʪʘʪʦʨ 

ʉʪʦʠʤʦʩʪʴ ʜʝʰʝʚʣʝ ʜʦʨʦʞʝ 
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ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʦ ʢʘʤʝʨʘʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʦʙʱʝʞʠʪʠʷ ˉ2 ʠʤʝʶʪʩʷ ʩʝʨʴʝʟʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ. ʇʦʤʠʤʦ ʥʘʣʠʯʠʷ çʤʝʨʪʚʳʭè ʟʦʥ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ, ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʯʘʩʪʦʪʘ ʢʘʜʨʦʚ ʦʩʪʘʚʣʷʶʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʥʘʨʫʰʝʥʠʡ ʠ ʧʦʠʩʢʘ ʥʘʨʫʰʠʪʝʣʝʡ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʮʠʬʨʦʚʳʝ (IP) ʢʘʤʝʨʳ. ʀʩʭʦʜʷ ʠʟ ʠʟʚʝʩʪʥʳʭ 

ʜʘʥʥʳʭ, ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʩʪʘʥʦʚʢʘ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʩʤʳʩʣ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʦʙʱʝʞʠʪʠʷ.  

 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʍʦʪʴ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʠʭ. ʇʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʠʤʠ ʬʫʥʢʮʠʠ ʟʘʯʘʩʪʫʶ 

ʤʦʛʫʪ ʙʳʪʴ ʠʟʣʠʰʥʠʤʠ ʜʣʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʦʙʲʝʢʪʫ. 

ʇʦʵʪʦʤʫ, ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦʤ ʠʟʫʯʝʥʠʠ ʜʘʥʥʦʡ ʪʝʤʳ, ʧʦʩʪʨʦʝʥʠʝ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ ʢʘʢ 

ʥʘʜʦ ʫʯʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʨʷʜ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʦ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʠ 

ʫʩʪʘʥʦʚʢʠ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠ ʨʷʜ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. AHD ʠʣʠ IP ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ð ʯʪʦ ʣʫʯʰʝ: ʦʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://emart.su/blog/ahd-ili -ip-

videonablyudenie-chto-luchshe-osnovnye-otlichiya/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

28.03.2024). 

2. AHD ʠʣʠ IP ï ʢʘʢʫʶ ʢʘʤʝʨʫ ʚʳʙʨʘʪʴ ʜʣʷ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʄɼʂ? 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://dvor24.ru/blog/proektirovanie-

i-montazh-videonablyudeniya-v-mkd/ahd-ili -ip-vybor-tehnologii-

videonablyudeniya-dlya-mkd (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.03.2024). 

3. ɺʠʜʳ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://videoglaz.ru/blog/vidy-kamer-videonabludeniya (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

28.03.2024). 

4. AHD ʠʣʠ IP ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ï ʯʪʦ ʣʫʯʰʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.polyvision.ru/chasto-zadavaemyie-voprosyi/3482-ahd-ili -ip-

videonablyudenie-chto-luchshe (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.03.2024). 

  



117  

ʉɽʂʎʀʗ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-

ʀɿʄɽʈʀʊɽʃʔʅɸʗ ʊɽʍʅʀʂɸ, 

ɸɺʊʆʄɸʊʀʂɸ  

ɺ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ʀ 

ɹʀʆʊɽʍʅʀʏɽʉʂʀʍ ʉʀʉʊɽʄɸʍ 
 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɺʀʈʊʋɸʃʔʅʓʍ ʇʈʆʉʊʈɸʅʉʊɺ  

ɼʃʗ ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ ʊʈɸʅʉʇʆʈʊʅʓʍ ɺʋɿʆɺ. 

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ UNREAL ENGINE ʀ UNITY 

 

ʂ.ʉ. ʃʳʩʷʢ, ɼ.ʂ. ʂʫʜʨʷʰʦʚʘ, ɸ.ɺ. ɾʘʨʦʚ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ksenia.lysyak.13@mail.ru, kudriashva@mail.ru 

 

ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʧʦʧʫʣʷʨʥʳʭ 

ʠʛʨʦʚʳʭ ʜʚʠʞʢʦʚ Unity3D ʠ Unreal Engine 5 ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʡ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʙʦʪʳ ʩʫʜʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ. ɺ ʪʝʢʩʪʝ, ʢʘʞʜʘʷ 

ʧʣʘʪʬʦʨʤʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʚʳʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʩʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʛʨʘʬʠʢʫ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɸʚʪʦʨ 

ʧʨʠʭʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ 

VR-ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ Unreal Engine 5. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, Unreal Engine 5, 

Unity3D, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ, ʦʙʫʯʝʥʠʝ, ʤʦʨʩʢʠʝ 

ʜʚʠʛʘʪʝʣʠ, VR-ʧʨʠʣʦʞʝʥʠʝ 

The paper presents a comparative analysis of two popular software Unity3D and 

Unreal Engine 5 in order to choose the best platform for the realization of a virtual 

reality application for studying the device and operation of ship engines. In the 

text, each platform is analyzed based on the following highlighted criteria: 

functionality, user interface, programming language, developer community, 

graphics and performance. The author concludes that the optimal tool for the 

realization of this VR application is Unreal Engine 5. 

Keywords: learning, virtual reality, Unreal Engine 5, Unity3D, comparative 

analysis, game engines, learning, marine engines, VR application 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʭʦʨʦʰʦ ʨʘʟʚʠʪʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ. ʊʨʘʥʩʧʦʨʪ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ, ʧʦʣʠʪʠʢʝ ʠ ʩʦʮʠʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʊʨʘʥʩʧʦʨʪ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʚʷʟʝʡ ʠ 
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ʨʘʟʚʠʪʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ɺ ʩʣʫʯʘʝ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʦʥ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʢʘʟʘʥʠʠ ʛʫʤʘʥʠʪʘʨʥʦʡ ʧʦʤʦʱʠ. ɸ 

ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʜʦʩʪʫʧʘ ʢ ʢʫʣʴʪʫʨʥʳʤ ʜʦʩʪʠʞʝʥʠʷʤ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʦʙʱʝʩʪʚʘ [1]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʈʦʩʩʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʙʲʝʤʥʳʭ ʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ 

ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʫʪʠ 

ʩʦʦʙʱʝʥʠʷ ʠ ʫʩʪʨʦʝʥʥʫʶ ʩʣʫʞʙʫ ʧʝʨʝʚʦʟʦʢ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʥʳʭ ʧʫʪʝʡ ʈʌè ʘʚʪʦʨʘ ɽ.ʀ. ʉʦʨʦʢʘʣʝʪʦʚʘ: çʀʭ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʩʝʪʴ ʩʦʩʪʘʚʣʷʝʪ 101,59 ʪʳʩʷʯʠ ʢʤ, ʧʦ ʠʪʦʛʘʤ 2020 ʛʦʜʘè. 

ʊʘʢʞʝ ʩʢʘʟʘʥʦ ʦ 78% ʚʦʜʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʥʝ ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʫʪʝʡ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʚ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ [2]. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʣʘʩʪʴʶ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʩʪʴ 

ʦʪʨʘʩʣʠ ʠ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʠʜʸʪ ʤʠʨʦʚʘʷ 

ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʠʮʠʪʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ [3]. ʊʘʢʦʡ ʠʩʭʦʜ ʦʙʫʩʣʦʚʣʝʥ ʨʷʜʦʤ ʩʝʨʴʝʟʥʳʭ 

ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʛʣʘʚʥʳʝ ʧʨʦʙʣʝʤʳ: 

¶ ʩʣʦʞʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʫʜʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ; 

¶ ʥʝʭʚʘʪʢʘ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ ʜʚʠʛʘʪʝʣʝʡ; 

¶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʥʘʛʣʷʜʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ [4]. 

ɼʣʷ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʠʪ ʨʘʟʚʝʨʥʫʪʴ ʚʠʨʪʫʘʣʴʥʫʶ ʣʘʙʦʨʘʪʦʨʠʶ ʩ 3D ʤʦʜʝʣʷʤʠ ʩʫʜʦʚʳʭ 

ʜʚʠʛʘʪʝʣʝʡ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʚʝʜʸʥ ʦʧʨʦʩ ʩʨʝʜʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʨʘʟʙʦʨʢʘ/ʩʙʦʨʢʘ ʜʚʠʛʘʪʝʣʷ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ 3D ʤʦʜʝʣʝʡ ʉɼɺɻ; 

¶ ʧʨʦʩʤʦʪʨ ʘʥʠʤʘʮʠʠ ʩʫʜʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ; 

¶ ʥʘʩʪʨʦʡʢʘ ʚʠʜʠʤʦʩʪʠ ʜʝʪʘʣʝʡ ʜʚʠʛʘʪʝʣʷ; 

¶ ʥʘʩʪʨʦʡʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉɼɺɻ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ 3D ʤʦʜʝʣʷʤ ʜʚʠʛʘʪʝʣʝʡ: 

¶ ɺʳʩʦʢʘʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʩʪʴ 3D ʤʦʜʝʣʠ; 

¶ ʈʝʘʣʠʩʪʠʯʥʘʷ ʛʨʘʬʠʢʘ. 
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ɺ VR-ʧʨʦʝʢʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʵʬʬʝʢʪʫ 

ʧʨʠʩʫʪʩʪʚʠʷ, ʧʦʛʨʫʞʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ, 

ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʧʨʝʜʝʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʘʥʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʧʣʘʪʬʦʨʤʳ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. 

ʅʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ VR-

ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʚ ʩʦʦʙʱʝʩʪʚʘʭ VR-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʜʚʘ 

ʠʥʩʪʨʫʤʝʥʪʘ: Unity 3D ʠ Unreal Engine 5. 

ʕʪʦ ʤʦʱʥʳʝ ʠʛʨʦʚʳʝ ʜʚʠʞʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 3D-

ʦʢʨʫʞʝʥʠʝʤ, ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʢʦʥʪʝʥʪ (3D ʤʦʜʝʣʠ ʠ ʠʭ 

ʘʥʠʤʘʮʠʶ, ʟʚʫʢ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʸʪ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʍʦʪʷ ʜʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʭʦʞʠʡ ʬʫʥʢʮʠʦʥʘʣ, 

ʚʩʸ ʞʝ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʜʣʷ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʫ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʭʦʜʷʱʝʛʦ ʇʆ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʪʘʙʣʠʮʘ 1) ʥʘ ʦʩʥʦʚʝ 

ʩʣʝʜʫʶʱʠʭ ʚʳʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ: 

¶ ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ çʜʚʠʞʢʘè ʷʚʣʷʝʪʩʷ 

ʢʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʚʳʙʦʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤ 

ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʜʫʤʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ; 

¶ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ʇʨʦʩʪʦʪʘ ʫʩʚʦʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʨʘʟʨʘʙʦʪʢʠ; 

¶ ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʪ ʚʳʙʨʘʥʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʟʘʚʠʩʷʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʢʪʘ. ʅʦ, ʧʦʤʠʤʦ ʵʪʦʛʦ, ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʣʫʯʰʝ ʚʳʙʠʨʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʩ ʢʦʪʦʨʳʤ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʯʠʢ ʙʳʣ ʟʥʘʢʦʤ; 

¶ ʉʦʦʙʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʅʘʣʠʯʠʝ ʠ ʤʘʩʰʪʘʙ ʪʘʢʠʭ ʩʦʦʙʱʝʩʪʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʤʦʞʝʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʢʘʢʠʭ-ʣʠʙʦ ʧʨʦʙʣʝʤ ʠʣʠ ʚʦʧʨʦʩʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʧʦʤʦʱʠ ʦʪ 

ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

¶ ɻʨʘʬʠʢʘ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʤʤʝʨʚʩʠʥʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʇʆ; 

¶ ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʘʞʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʛʨʦʚʳʭ ʜʚʠʞʢʦʚ 

Unity  3D ʠ Unreal Engine 5 

ʅʘʠʤʝʥʦʚʘʥʠ

ʝ ʢʨʠʪʝʨʠʷ 
Unity 3D Unreal Engine 5 

ʌʫʥʢʮʠʦʥʘʣʴ

ʥʦʩʪʴ 

ʆʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʧʣʘʪʬʦʨʤ, ʚʢʣʶʯʘʷ 

ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʇʂ, ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ, 

ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ 

(VR) ʠ ʜʦʧʦʣʥʝʥʥʫʶ 

ʨʝʘʣʴʥʦʩʪʴ (AR) [5]. 

ʊʘʢʞʝ ʠʤʝʝʪ 

ʦʙʰʠʨʥʳʡ ʥʘʙʦʨ 

ʬʫʥʢʮʠʡ, ʥʦ ʚ 

ʦʩʥʦʚʥʦʤ 

ʩʬʦʢʫʩʠʨʦʚʘʥ ʥʘ 

ʩʦʟʜʘʥʠʠ ʠʛʨ ʜʣʷ ʇʂ ʠ 

ʢʦʥʩʦʣʝʡ, ʭʦʪʷ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ VR ʠ AR 

[6]. 

ʇʦʣʴʟʦʚʘʪʝʣʴ

ʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ 

ʀʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʦʡ ʠ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ.  

ʇʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ 

ʩʣʦʞʥʳʡ ʠ ʤʦʱʥʳʡ 

ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ 

ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ 

ʜʣʷ ʦʩʚʦʝʥʠʷ, ʥʦ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ 

ʛʠʙʢʦʩʪʴ ʠ ʢʦʥʪʨʦʣʴ 

ʗʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚ

ʘʥʠʷ 

ʀʩʧʦʣʴʟʫʝʪ C # ʢʘʢ ʚ 

ʨʝʜʘʢʪʦʨʝ Unity, ʪʘʢ ʠ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʣʘʛʠʥʘʭ. 

Unreal Engine 

ʠʩʧʦʣʴʟʫʝʪ C ++, ʥʦ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʘʤʦʛʦ 

ʢʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʤʙʠʥʘʮʠʷ Blueprint 

(ʧʨʦʧʨʠʝʪʘʨʥʦʛʦ ʷʟʳʢʘ, 

ʫʥʠʢʘʣʴʥʦʛʦ ʜʣʷ 

ʧʨʦʜʫʢʪʦʚ Epic) ʠ C ++ 

ʉʦʦʙʱʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʯʠʢʦ

ʚ 

Unity ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ ʠ 

ʠʥʜʠ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʟ-ʟʘ 

ʧʨʦʩʪʦʪʳ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʦʣʷ 

ʨʳʥʢʘ ʩʦʩʪʘʚʣʷʝʪ 63%. 

ʇʦʩʢʦʣʴʢʫ Unreal 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʙʦʣʝʝ 

ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʟʘʚʠʩʠʤʳʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʝʥʴʰʝ. 

ʉʦʦʙʱʝʩʪʚʦ 

ʨʘʟʨʘʙʦʪʯʠʢʦ

ʚ 

ʂ ʧʨʠʤʝʨʫ, ʨʫʩʩʢʠʡ 

ʬʦʨʫʤ çʉyberForumè ʧʨʠ 

ʟʘʧʨʦʩʝ çUnityè 

ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 16 300 

ʪʝʤ [7]. 

ɼʦʣʷ ʨʳʥʢʘ ï 13%. 

ʂ ʧʨʠʤʝʨʫ, ʨʫʩʩʢʠʡ 

ʬʦʨʫʤ çʉyberForumè 

ʧʦ ʟʘʧʨʦʩʫ çUnreal 

Engineè ʥʘʩʯʠʪʳʚʘʝʪ 

ʦʢʦʣʦ 350 ʪʝʤ [8]. 
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ɻʨʘʬʠʢʘ 

ʀʩʧʦʣʴʟʫʝʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ: ʛʣʦʙʘʣʴʥʦʝ 

ʦʩʚʝʱʝʥʠʝ (GI), 

ʧʨʦʜʚʠʥʫʪʳʝ ʰʝʡʜʝʨʳ, 

ʧʦʩʪʦʙʨʘʙʦʪʢʘ, ʦʙʲʝʤʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʠ ʬʠʟʠʯʝʩʢʠʡ 

ʨʝʥʜʝʨʠʥʛ (PBR). ʆʜʥʘʢʦ 

ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʯʘʩʪʦ 

ʦʙʥʦʚʣʷʪʴ ʩʮʝʥʫ 

ʦʩʚʝʱʝʥʠʷ, ʯʪʦʙʳ 

ʠʩʧʨʘʚʠʪʴ ʘʨʪʝʬʘʢʪʳ ʠ 

ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ. 

Unreal ʠʩʧʦʣʴʟʫʝʪ ʪʝ 

ʞʝ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʠ 

Unity, ʥʦ ʩʠʩʪʝʤʘ 

ʦʩʚʝʱʝʥʠʷ ʥʘʤʥʦʛʦ 

ʪʦʯʥʝʝ, ʧʨʦʮʝʩʩ 

ʚʳʧʝʯʢʠ ʧʨʦʭʦʜʠʪ ʙʝʟ 

ʧʨʦʙʣʝʤ, ʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʦʜʠʪ 

ʢ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ 

ʛʨʘʬʠʯʝʩʢʠʭ 

ʘʨʪʝʬʘʢʪʦʚ. ʂʘʯʝʩʪʚʦ ʠ 

ʩʢʦʨʦʩʪʴ ʨʝʥʜʝʨʘ 

ʚʳʰʝ, ʯʝʤ ʫ Unity, ʠʟ-

ʟʘ ʯʝʛʦ ʢʘʨʪʠʥʢʘ 

ʨʝʘʣʠʩʪʠʯʥʝʝ. 

ʇʨʦʠʟʚʦʜʠʪʝʣ

ʴʥʦʩʪʴ 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, 

ʥʦ ʤʦʞʝʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ 

ʧʨʦʙʣʝʤʘʤʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʩʮʝʥ 

ʠʣʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʳʟʦʚʦʚ ʨʠʩʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 

ʀʤʝʝʪ ʤʦʱʥʫʶ 

ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʭʦʨʦʰʦ 

ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ 

ʧʨʦʝʢʪʘʤʠ ʠ ʩʣʦʞʥʳʤʠ 

ʩʮʝʥʘʤʠ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, Unity ʠ Unreal Engine ʠʤʝʶʪ 

ʩʭʦʞʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚʳʙʨʘʪʴ 

Unreal Engine. ɻʣʘʚʥʳʤ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ. ʊʘʢʞʝ ʢʦʤʙʠʥʘʮʠʷ ʉ++ ʩ ʷʟʳʢʦʤ Blueprint, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ ʠ ʧʦʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʡ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, Unreal Engine ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʝʡ ʛʨʘʬʠʢʦʡ ʠ 

ʵʬʬʝʢʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʨʝʘʣʠʩʪʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʫʜʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʣʷ ʩʣʦʞʥʦʛʦ ʦʙʲʝʢʪʘ. 
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ʉɽʂʎʀʗ 
ʇʈʆɹʃɽʄʓ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀ 
 

 

ʈɸɿʈɸɹʆʊʂɸ ʂʆʅʉʊʈʋʂʎʀʀ ʐʋʄʆɿɸʑʀʊʅʆʁ ɺɽʅʊʀʃʀʈʋɽʄʆʁ 

ɺʉʊɸɺʂʀ ɼʃʗ ɿɸʑʀʊʓ ɾʀʃʓʍ ʇʆʄɽʑɽʅʀʁ  

ʆʊ ɸɺʊʆʊʈɸʉʇʆʈʊʅʆɻʆ ʐʋʄɸ 

 

ɽ.ʇ. ɼʟʶʙʘ, ʇ.ʉ. ʂʫʪʘʬʠʥʘ, ɽ.ɸ. ʂʘʣʠʥʠʯʝʥʢʦ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʠʪʫʘʮʠʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʝ, ʨʘʟʨʘʙʦʪʘʥʘ ʚʝʥʪʠʣʠʨʫʝʤʘʷ ʚʩʪʘʚʢʘ 

ʜʣʷ ʟʘʱʠʪʳ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʫʤ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʚʣʠʷʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ, ʯʝʣʦʚʝʢ, 

ʛʦʨʦʜ 

This article analyses the situation of noise pollution from motor vehicles in the city 

of Novosibirsk and develops a ventilated insert to protect residential premises. 

Keywords: noise, motor vehicles, impact, pollution, human, city 

 

ʐʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʝʟʥʫʶ ʧʨʦʙʣʝʤʫ ʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʙʦʣʴʰʠʥʩʪʚʘ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ. ʄʝʜʠʮʠʥʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʰʫʤ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʶ ʩʥʘ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʮʝʥʳ ʥʘ 

ʥʝʜʚʠʞʠʤʦʩʪʴ ʚ ʞʠʣʳʭ ʠ ʜʝʣʦʚʳʭ ʧʦʤʝʱʝʥʠʷʭ.  

ʇʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʜʦʣʷ ʞʘʣʦʙ ʥʘ ʰʫʤ ʧʨʝʚʳʰʘʝʪ 50 % ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʞʘʣʦʙ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʅʘʠʙʦʣʴʰʠʡ ʜʠʩʢʦʤʬʦʨʪ ʛʦʨʦʞʘʥʘʤ ʜʦʩʪʘʚʣʷʝʪ ʰʫʪ 

ʦʪ ʪʨʘʥʩʧʦʨʪʘ. 

ɺ 2021 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ ɻʀɹɼɼ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʝʥʦ 

295 ʧʨʦʪʦʢʦʣʦʚ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʧʨʝʚʳʰʝʥʠʝʤ 

ʥʦʨʤʘʪʠʚʦʚ ʫʨʦʚʥʷ ʰʫʤʘ. 

ʅʝ ʚʩʝʛʜʘ ʣʝʛʢʦ ʚ ʢʨʫʧʥʦʤ ʛʦʨʦʜʝ ʦʙʝʩʧʝʯʠʪʴ ʘʢʫʩʪʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʘ ʢʦʤʬʦʨʪʥʘʷ ʰʫʤʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʞʠʣʳʭ ʜʦʤʘʭ. ʇʦʵʪʦʤʫ 

ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʩʧʳʪʘʥʠʝ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ ʦʪ ʰʫʤʘ, ʧʨʦʥʠʢʘʶʱʝʛʦ ʚ ʢʚʘʨʪʠʨʳ ʯʝʨʝʟ ʦʪʢʨʳʪʳʝ ʦʢʥʘ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʚʳʧʦʣʥʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʧʦ ʪʝʤʝ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ ʦ ʝʛʦ ʚʣʠʷʥʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ; 

ʠʟʤʝʨʝʥʳ ʠ ʦʮʝʥʝʥʳ ʫʨʦʚʥʠ ʰʫʤʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʚ 

ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ; ʚʳʧʦʣʥʝʥ ʦʙʟʦʨ ʩʨʝʜʩʪʚ ʩʥʠʞʝʥʠʷ ʰʫʤʘ ʦʪ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ; ʧʨʝʜʣʦʞʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ 
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ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʰʫʤʘ, ʢʦʪʦʨʘʷ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʪʢʨʳʪʦʝ ʦʢʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʪʨʠʚʘʪʴ ʧʦʤʝʱʝʥʠʝ.  

ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʢʦʤʬʦʨʪʥʳʡ ʜʣʷ ʯʝʣʦʚʝʢʘ ʫʨʦʚʝʥʴ ʟʚʫʢʘ ï ʵʪʦ 20ï30 ʜɹ. 

ɿʚʫʢ ʥʘʯʠʥʘʝʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʫʞʝ ʧʨʠ 53 ʜɹ, 

ʨʠʪʤ ʩʥʘ ʩʙʠʚʘʝʪʩʷ ʧʨʠ ʫʨʦʚʥʝ ʥʦʯʥʦʛʦ ʰʫʤʘ ʩʚʳʰʝ 42 ʜɹ ï ʵʪʦʛʦ 

ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʟʘʨʘʙʦʪʘʪʴ ʙʝʩʩʦʥʥʠʮʫ. ɸ ʨʠʩʢ ʧʦʪʝʨʠ ʩʣʫʭʘ ʥʘʩʪʫʧʘʝʪ 

ʧʨʠ ʫʨʦʚʥʝ ʰʫʤʘ ʚ 90 ʜɹ [1]. 

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʟʘʤʝʨʳ ʩ 

ʫʯʸʪʦʤ ʠʤʝʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ɿʘʤʝʨʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʷʜʦʤ ʩ ʤʥʦʛʦʧʦʣʦʩʥʦʡ ʘʚʪʦʜʦʨʦʛʦʡ ʩ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʚ 

ʦʜʥʦʤ ʠʟ ʪʘʢʠʭ ʜʦʤʦʚ ʠ ʚ ʢʘʙʠʥʝʪʝ ʉɻʋʇʉ, ʚʳʭʦʜʷʱʝʤ ʥʘ ʫʣ. ɼʫʩʠ 

ʂʦʚʘʣʴʯʫʢ.  

ɿʘʤʝʨʳ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 20444-2014[2], ʘ ʪʘʢʞʝ ɻʆʉʊ 

23337-2014 [3]. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʇʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ (ʇɼʋ) ʧʨʠʥʷʪʳ ʧʦ ʉʇ 51.13330.2011 [3]. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ  

ʥʘ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ 

 

ʅʦʤʝʨ 

ʪʦʯʢʠ 

ʋʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʜɹ, ʚ ʦʢʪʘʚʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ 

ʩʦ ʩʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ, ɻʮ 

31,5 63 125 250 500 1000 2000 4000 8000 

ʇɼʋ ʜʝʥʴ 90 75 66 59 54 50 47 45 44 

ʆʩʪʘʥʦʚʢʘ  

ʧʣ. ʃʝʥʠʥʘ 
81,28 80,10 72,42 70,03 69,29 71,19 68,45 64,38 57,71 

ɺʦ ʜʚʦʨʝ 

ʜʦʤʘ ʥʘ ʧʣ. 

ʃʝʥʠʥʘ 

66,00 62,27 52,07 46,46 46,92 48,31 45,93 50,91 39,21 

ʇʝʨʚʦʤʘʡʩ

ʢʠʡ ʩʢʚʝʨ 
73,00 69,80 56,69 49,38 52,66 53,61 51,71 45,63 34,27 

ʂʨʘʝʚʝʜʯʝʩ

ʢʠʡ ʤʫʟʝʡ 
78,50 76,55 68,97 66,08 66,13 68,45 66,13 62,16 54,96 

ʋʣ. 

ɿʘʣʝʩʩʢʦʛʦ 
74,79 74,96 68,50 63,44 60,57 63,26 59,61 53,16 48,11 

ʋʣ. ɼʫʩʠ 

ʂʦʚʘʣʴʯʫʢ 
79,27 81.66 75,68 69,72 67,65 67,79 61,13 55,25 51,50 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚ 60% ʩʣʫʯʘʝʚ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 

ʰʫʤʘ ʧʨʝʚʳʰʝʥʳ. ʉʦʦʪʚʝʪʩʪʚʫʶʪ ʇɼʋ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʥʘ ʯʘʩʪʦʪʝ 31,5 ɻʮ. 

ʅʘ ʯʘʩʪʦʪʘʭ ʩ 63 ʜʦ 250 ɻʮ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʪʠʚʦʚ ʫʞʝ ʝʩʪʴ, ʥʦ ʥʝ ʩʪʦʣʴ 
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ʙʦʣʴʰʠʝ, ʘ ʫʞʝ ʥʘ ʯʘʩʪʦʪʘʭ ʩ 500 ʜʦ 8000 ɻʮ ʦʪʢʣʦʥʝʥʠʡ ʤʥʦʛʦ, ʠ ʦʥʠ 

ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʝʚʳʰʘʶʪ 50%. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʝʨʚʘʷ ʠ ʪʨʝʪʴʷ ʩʪʨʦʯʢʠ ï ʟʥʘʯʝʥʠʷ ʇɼʋ ʜʣʷ ʢʣʘʩʩʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʠ ʞʠʣʳʭ ʢʦʤʥʘʪ ʢʚʘʨʪʠʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟ ʪʦʛʦ ʞʝ ʉʇ 

51.13330.2011 ɿʘʱʠʪʘ ʦʪ ʰʫʤʘ [4]. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ  

ʚ ʧʦʤʝʱʝʥʠʷʭ 

ʋʩʣʦʚʠʷ 

ʠʟʤʝʨʝʥʠʷ 

ʋʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʜɹ, ʚ ʦʢʪʘʚʥʳʭ ʧʦʣʦʩʘʭ 

ʯʘʩʪʦʪ ʩʦ ʩʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ, ɻʮ 

31,5 63 125 250 500 1000 2000 4000 8000 

ʇɼʋ ʜʝʥʴ 79 63 52 45 39 35 32 30 28 

ɺ ʘʫʜʠʪʦʨʠʠ 

ʫ ʦʪʢʨʳʪʦʛʦ 

ʦʢʥʘ 

75,68 77,07 68,89 63,53 62,89 64,41 58,70 50,45 48,09 

ʇɼʋ ʜʝʥʴ 79 63 52 45 39 35 32 30 28 

ɺ ʢʚʘʨʪʠʨʝ: 

ʩ ʟʘʢʨʳʪʦʛʦ 

ʦʢʥʘ 
62,46 54,70 51,63 48,44 35,13 32,00 28,66 27,80 26,75 

ʩ ʟʘʢʨʳʪʳʤ 

ʦʢʥʦʤ ʥʘ 

ʩʝʨʝʜʠʥʝ 

ʢʦʤʥʘʪʳ 

51,50 49,04 39,83 32,23 26,73 26,16 24,85 25,43 25,91 

ʫ ʦʪʢʨʳʪʦʛʦ 

ʦʢʥʘ 
67,44 68,53 64,96 63,07 60,68 61,91 57,18 51,05 41,39 

ʩ ʦʪʢʨʳʪʳʤ 

ʦʢʥʦʤ ʥʘ 

ʩʝʨʝʜʠʥʝ 

ʢʦʤʥʘʪʳ 

58,87 60,91 53,25 48,6 47,78 49,53 44,23 38,13 30,92 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʫ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʦʛʦ ʦʢʥʘ ʚ ʢʘʙʠʥʝʪʝ ʟʥʘʯʝʥʠʷ 

ʥʘ ʚʩʝʭ ʯʘʩʪʦʪʘʭ ʢʨʦʤʝ ʧʝʨʚʦʡ ʧʨʝʚʳʰʘʶʪ ʇɼʋ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 50%, ʘ ʧʦʨʦʡ ʧʨʝʚʳʰʝʥʠʝ ʜʦʭʦʜʠʪ ʜʦ 84%. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʞʠʣʦʤ ʟʜʘʥʠʠ, ʪʦ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ, ʯʪʦ ʜʘʞʝ ʦʙʳʯʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʦʢʥʘ ʭʦʨʦʰʦ ʟʘʱʠʱʘʶʪ ʦʪ ʰʫʤʘ. 

ʇʨʝʚʳʰʝʥʠʝ ʝʩʪʴ ʪʦʣʴʢʦ ʥʘ ʯʘʩʪʦʪʝ 250 ɻʮ ʫ ʦʢʥʘ, ʥʘ ʩʝʨʝʜʠʥʝ ʢʦʤʥʘʪʳ ʝʛʦ 

ʫʞʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʏʪʦ ʥʝ ʩʢʘʞʝʰʴ ʦ ʩʠʪʫʘʮʠʠ ʩ ʦʪʢʨʳʪʳʤ ʦʢʥʦʤ, ʢʦʛʜʘ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʯʘʩʪʦʪ ʟʥʘʯʝʥʠʷ ʧʨʝʚʳʰʝʥʳ ʜʘʞʝ ʚ ʩʝʨʝʜʠʥʝ ʢʦʤʥʘʪʳ.  

ɺ ʙʦʨʴʙʝ ʟʘ ʪʠʰʠʥʫ ʚ ʢʚʘʨʪʠʨʘʭ ʝʞʝʛʦʜʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ 

ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʰʫʤʘ. ʆʙʳʯʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ 

ʩʪʝʢʣʦʧʘʢʝʪʳ ʠ ʩʪʝʥʳ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʩʥʠʞʘʶʪ ʰʫʤ, ʥʦ ʚʩʝʛʜʘ ʝʩʪʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʚʝʪʨʠʚʘʥʠʠ ʧʦʤʝʱʝʥʠʷ, ʦʩʦʙʝʥʥʦʡ ʚ ʞʘʨʫ. ɸ ʧʨʠ ʦʪʢʨʳʪʦʤ 

ʦʢʥʝ ʇɼʋ ʰʫʤʘ ʫʞʝ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʚʳʰʝʥ. ʅʝ ʚʩʝʤ ʧʦ ʢʘʨʤʘʥʫ 
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ʫʩʪʘʥʦʚʢʘ ʩʣʠʪ-ʩʠʩʪʝʤ. ʈʝʰʝʥʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʫʩʪʘʥʦʚʢʘ ʚ ʦʢʦʥʥʳʡ ʧʨʦʸʤ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʩʥʠʞʘʶʱʝʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʜʦ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʧʨʠ 

ʵʪʦʤ ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʚʝʥʪʠʣʷʮʠʶ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʩʢʣʘʜʦʚ ʩʫʱʝʩʪʚʫʶʪ 

ʰʫʤʦʧʦʛʣʦʱʘʶʱʠʝ ʨʝʰʝʪʢʠ ʠʣʠ ʞʘʣʶʟʠ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʰʫʤʘ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʟʜʘʥʠʝ ʠʣʠ ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʚ 

ʟʜʘʥʠʠ ʝʩʪʴ ʠʩʪʦʯʥʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʰʫʤʘ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʰʫʤʦʟʘʱʠʪʥʫʶ 

ʚʩʪʘʚʢʫ ʚ ʦʢʦʥʥʳʡ ʧʨʦʝʤ ʜʣʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʡ 

ʦʩʥʦʚʘʥ ʥʘ ʵʪʦʡ ʠʜʝʝ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʨʝʰʝʪʢʘ ʜʦʣʞʥʘ ʧʣʦʪʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ 

ʦʪʢʨʳʪʳʡ ʦʢʦʥʥʳʡ ʧʨʦʝʤ ʠ ʙʳʪʴ ʩʲʝʤʥʦʡ, ʯʪʦʙʳ ʦʢʥʦ ʤʦʞʥʦ ʙʳʣʦ ʟʘʢʨʳʪʴ. 

ʅʘʤʠ ʙʳʣ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʚʠʜ ʩʝʯʝʥʠʷ. ʐʠʨʠʥʘ ʩʘʤʠʭ ʞʘʣʶʟʠ (ʚʩʪʘʚʢʠ), 

ʨʘʟʤʝʨ ʦʪʚʝʨʩʪʠʡ ʠ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ ʟʚʫʢ ʦʪ 

ʢʘʢʠʭ ʯʘʩʪʦʪ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʘʚʠʪʴ ʠ ʥʘʩʢʦʣʴʢʦ ʦʥ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʛʨʘʜʳ ʝʸ 

ʨʘʟʤʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʙʦʣʴʰʝ ʜʣʠʥʳ ʚʦʣʥʳ. 

ɼʣʠʥʳ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚ ʚʦʟʜʫʭʝ ʧʨʠ 25 ʦʉ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʬʦʨʤʫʣʝ: ̅̌̉̎́ 
̜̃̏̌̎=346,1/ʯʘʩʪʦʪʘ  ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ɼʣʠʥʘ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ 
ʉʨʝʜʥ. 

ʛʝʦʤ. 

ʯʘʩʪʦʪʘ, 

f, ɻʮ 

31,5 63 125 250 500 1000 2000 4000 8000 

ɼʠʥʘ 

ʟʚʫʢʦʚʦʡ 

ʚʦʣʥʳ, 

ɚ, ʤ 

10,99 5,49 2,77 1,38 0,69 0,35 0,17 0,09 0,04 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪ ʤʦʜʝʣʠ ʵʢʨʘʥʘ ʜʦʣʞʥʳ ʵʬʬʝʢʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʚʦʣʥʳ 

ʥʘ ʯʘʩʪʦʪʘʭ ʦʪ 1000 ʜʦ 8000 ɻʮ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʠʜʝʠ ʤʳ ʩʦʙʨʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ ʥʘʰʝʡ 

ʫʩʪʘʥʦʚʢʠ ʠʟ ʚʩʧʝʥʝʥʥʦʛʦ ʧʦʣʠʩʪʠʨʦʣʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʘʢʦʛʦ ʩʝʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʟʚʫʢʦʚʘʷ ʚʦʣʥʘ ʩʦʚʝʨʰʘʝʪ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʞʝʥʠʡ ʦʪ ʰʫʤʦʧʦʛʣʦʱʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʰʫʤʦʟʘʱʠʪʥʦʡ ʚʩʪʘʚʢʠ 

 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʧʳʪʳ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ, ʛʜʝ ʟʘʜʘʚʘʣʠ ʪʝ ʞʝ ʫʨʦʚʥʠ 

ʰʫʤʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʩʨʝʜʠʥʝ ʢʦʤʥʘʪʳ ʩ ʦʪʢʨʳʪʳʤ ʦʢʥʦʤ.  

ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. ʋʨʦʚʥʠ ʟʚʫʢʘ ʩʥʠʞʘʣʠʩʴ 

ʥʘ ʚʝʣʠʯʠʥʫ ʜʦ 13 ʜɹ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʞʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ 

ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ ʰʫʤʦʟʘʱʠʪʥʳʭ ʞʘʣʶʟʠ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝʤʘ, ʯʪʦ 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʘʥʝʤʦʤʝʪʨʦʤ Testo 425. 

 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʰʫʤʦʟʘʱʠʪʥʦʡ ʚʩʪʘʚʢʠ  

ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ɻʜʝ ʧʨʦʚʦʜʠʣʠʩʴ 

ʟʘʤʝʨʳ 

ʋʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʫʨʦʚʥʠ 

ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ), ʜɹ, ʚ ʦʢʪʘʚʥʳʭ ʧʦʣʦʩʘʭ ʯʘʩʪʦʪ ʩʦ 

ʩʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ, ɻʮ 

31,5 63 125 250 500 1000 2000 4000 8000 

ʇɼʋ ʜʝʥʴ 90 75 66 59 54 50 47 45 44 

ɺ ʢʚʘʨʪʠʨʝ ʩ 

ʦʪʢʨʳʪʳʤ ʦʢʥʦʤ 

ʫ ʧʦʜʦʢʦʥʥʠʢʘ 

67,44 68,53 64,96 63,07 60,68 61,91 57,18 51,05 41,39 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʩʪʘʚʢʠ 

- - - - - 50,0 50,7 37,4 32,5 

ɼʝʣʴʪʘ - - - - - 11,91 6,48 13,65 8,89 
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ʀʟ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʥʘ ʥʠʟʢʠʭ ʠ ʯʘʩʪʠ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪ ʫʨʦʚʝʥʴ ʰʫʤʘ 

ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʠʣʩʷ (ʧʨʦʯʝʨʢʠ ʚ ʪʘʙʣʠʮʝ), ʥʘ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʚʠʜʥʳ 

ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʧʦ ʧʦʜʙʦʨʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʰʫʤʦʧʦʛʣʦʱʘʶʱʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ ʚʥʝʰʥʠʭ ʧʘʥʝʣʝʡ, ʪʦʣʱʠʥʳ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ, 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʦʪʚʝʨʩʪʠʡ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ ʚʘʞʥʦ, ʯʪʦʙʳ 

ʢʦʥʩʪʨʫʢʮʠʷ ʞʘʣʶʟʠ ʩʠʣʴʥʦ ʥʝ ʩʥʠʞʘʣʘ ʫʨʦʚʝʥʴ ʠʥʩʦʣʷʮʠʠ ʚ ʧʦʤʝʱʝʥʠʠ, 

ʧʦʵʪʦʤʫ ʦʥʘ ʜʦʣʞʥʘ ʟʘʥʠʤʘʪʴ ʪʦʣʴʢʦ ʯʘʩʪʴ ʚʩʪʘʚʢʠ ʚ ʦʢʦʥʥʳʡ ʧʨʦʝʤ, 

ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʩʚʝʪʦʧʨʦʟʨʘʯʥʦʡ. ɺʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢʞʝ 

ʣʝʛʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʝʜʦʨʦʛʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʠʜʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʪʘʚʢʠ. ɽʸ ʧʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ, ʥʘʧʨʠʤʝʨ, ʦʪ 

ʰʫʤʦʟʘʱʠʪʥʳʭ ʰʪʦʨ, ʦʥʘ ʥʝ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʚʘʪʴ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, ʘ 

ʪʘʢʞʝ ʯʝʨʝʟ ʥʝʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʦʚʝʪʨʠʚʘʥʠʝ 

ʧʦʤʝʱʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʦʧʨʦʩʘʤ ʰʫʤʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʨʝʛʠʦʥʘ: ʨʝʟʶʤʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.who.int/europe/ru/publications/i/item/WHO-EURO-2018-3287-

43046-60243 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.03.2024). 

2. ɻʆʉʊ 20444-2014 çʐʫʤ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʰʫʤʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʕʣʝʢʪʨʦʥʥʳʡ ʬʦʥʜ 

ʂʦʥʩʦʨʮʠʫʤʘ çʂʦʜʝʢʩè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://docs.cntd.ru/document/1200114240 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.03.2024). 

3. ɻʆʉʊ 23337-2014 çʐʫʤ. ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʰʫʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ ʠ ʚ ʧʦʤʝʱʝʥʠʷʭ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡè [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] // ʕʣʝʢʪʨʦʥʥʳʡ ʬʦʥʜ ʂʦʥʩʦʨʮʠʫʤʘ çʂʦʜʝʢʩè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://docs.cntd.ru/document/1200114242 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.03.2024). 

4. ʉʚʦʜ ʧʨʘʚʠʣ ʉʇ 51.13330.2011 ɿʘʱʠʪʘ ʦʪ ʰʫʤʘ. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ 

ʨʝʜʘʢʮʠʷ ʉʅʠʇ 23-03-2003 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʀʥʪʝʨʥʝʪ-ʚʝʨʩʠʷ 

ʩʠʩʪʝʤʳ ɻɸʈɸʅʊ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://gusn.mosreg.ru/deyatelnost/knd/gosudarstvennyy-stroitelnyy-

nadzor/normativno-pravovye-akty-soderzhashie-obyazatelnye-trebovaniya/14-09-

2018-12-52-28-sp-51-13330-2011-zashchita-ot-shuma-aktualizirovan (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 16.03.2024).  
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ʄɽʊʆɼʓ ʄʆʅʀʊʆʈʀʅɻɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ  

ɼʃʗ ʇʈɽɼʋʇʈɽɾɼɽʅʀʗ ʊɽʍʅʆɻɽʅʅʓʍ  

ʏʈɽɿɺʓʏɸʁʅʓʍ ʉʀʊʋɸʎʀʁ 

 

ɼ.ɺ. ɸʥʫʬʨʠʝʚ, ɺ.ʀ. ʄʝʜʚʝʜʝʚ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʜʝʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ. ʆʩʦʙʳʡ ʘʢʮʝʥʪ 

ʩʜʝʣʘʥ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷʭ ʏʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʨʠʤʝʨʝ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʛʝʥʥʘʷ ʩʠʪʫʘʮʠʷ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, 

ʤʦʥʠʪʦʨʠʥʛ, ʜʘʪʯʠʢʠ, ʩʚʷʟʴ 

The article reveals topical issues related to environmental observation and 

monitoring for the prevention of man-made emergencies. In the process of the 

research the separate attention is paid to traditional and innovative methods. 

Special emphasis is made on the possibilities and features of innovative methods, 

which are based on the achievements of the Fourth Industrial Revolution. The 

peculiarities of using these methods are presented on the example of water 

pollution monitoring system. 

Keywords: technogenic situation, environment, monitoring, sensors, 

communication 

 

ʂ ʯʠʩʣʫ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʦʩʴ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ð ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʪʨʝʤʠʪʝʣʴʥʳʝ ʪʝʤʧʳ 

ʏʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʩʢʚʦʟʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʝ ʪʦʣʴʢʦ 

ʩʦʟʜʘʶʪ ʩʪʠʤʫʣʳ ʜʣʷ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, 

ʥʘʨʘʱʠʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ 

ʨʦʩʪ ʨʠʩʢʘ ʘʚʘʨʠʡ ʢʨʫʧʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʫʩʣʦʞʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ, 

ʥʘʨʘʱʠʚʘʥʠʝʤ ʤʦʱʥʦʩʪʝʡ ʘʛʨʝʛʘʪʦʚ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʘʭ [1]. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʩʪʠʭʠʡʥʳʭ 

ʙʝʜʩʪʚʠʡ, ʫʩʠʣʠʚʘʷ ʧʦʩʣʝʜʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ, 

ʥʘʚʦʜʥʝʥʠʡ, ʟʘʩʫʭ ʠ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ.  

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʦʙʳʪʠʷ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 

ʣʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩʪʘʣʦ ʙʦʣʝʝ 

ʩʝʨʴʝʟʥʳʤ. ɽʞʝʛʦʜʥʦ ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʚʣʠʷʶʪ ʥʘ ʞʠʟʥʴ ʤʠʣʣʠʦʥʦʚ 
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ʣʶʜʝʡ. ʏʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʜʦʙʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʝʫʢʣʦʥʥʦ 

ʨʘʩʪʝʪ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ, ʨʘʟʨʫʰʝʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʨʷʩʝʥʠʷ. ɺʦ ʚʩʝʤ 

ʤʠʨʝ ʢʨʫʧʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʧʨʦʠʩʭʦʜʷʪ ʝʞʝʜʥʝʚʥʦ, ʘ ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ, 

ʪʨʝʙʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʤʦʱʠ - ʝʞʝʥʝʜʝʣʴʥʦ (ʩʤ. ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 - ʉʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ, 2021 ʛ. [2] 

 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʩʪʘʣʠ 

ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ 3,4 ʤʣʥ. ʯʝʣʦʚʝʢ ʠ ʫʙʳʪʢʦʚ ʥʘ ʩʫʤʤʫ 55 ʤʣʨʜ. ʜʦʣ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ 

ʧʝʨʝʝʟʞʘʶʪ ʚ ʨʘʡʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʞʝʥʳ ʩʪʠʭʠʡʥʳʤ ʙʝʜʩʪʚʠʷʤ, ʚʢʣʶʯʘʷ 

ʩʝʡʩʤʦʦʧʘʩʥʳʝ ʟʦʥʳ, ʧʨʠʙʨʝʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʡʤʳ ʨʝʢ ʨʠʩʢ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʫʚʝʣʠʯʠʪʩʷ.  

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʥʘ ʬʦʥʝ ʨʦʩʪʘ ʪʝʭʥʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ ʥʘ ʘʢʪʫʘʣʴʥʫʶ ʤʦʥʠʪʦʨʠʥʛʦʚʫʶ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦ 

ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʦʙʳʪʠʷʭ. ɺ ʜʘʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʚʭʦʜʷʪ ʢʦʤʧʣʝʢʩʥʳʝ 

ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ɿʝʤʣʠ, ʢʦʪʦʨʳʝ ʧʦʩʪʫʧʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʞʝ ʦʯʝʚʠʜʥʦʡ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʷʭ, ʢʦʪʦʨʳʝ 

ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʘʩʧʝʢʪʳ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ, ʚʢʣʶʯʘʷ ʨʘʥʥʝʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʩʮʝʥʘʨʠʝʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʟʥʘʯʝʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʪʝʤʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ. 
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ɺʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʨʠʩʢʘʤʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʠ 

ʢʘʪʘʩʪʨʦʬ, ʚʳʙʦʨʦʤ ʧʦʜʭʦʜʦʚ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʠ ʩʥʠʞʝʥʠʶ 

ʫʛʨʦʟ ʪʝʭʥʦʛʝʥʥʳʭ ʘʚʘʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʩʚʦʠʭ ʪʨʫʜʘʭ ɽʜʝʣʝʚ ɸ.ɺ., 

ɹʝʨʝʩʥʝʚʘ ʅ.ʄ., ɻʦʨʩʢʠʡ ʉ.ɸ., ɹʫʭʘʨʠʮʠʥ ɸ.ʇ., Trung X. Hoang, Nga V. T. Le, 

Shigeyuki Abe, Shandre M. Thangavelu, Yang Liu, Peng Cheng, Zhe OuYang. 

ʄʝʪʦʜʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦ ʚʨʝʤʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʜʝʪʘʣʴʥʦ ʦʧʠʩʳʚʘʶʪ ɹʘʨʘʥʦʚʘ ʅ.ʅ., ɻʦʥʯʘʨʦʚ 

ʉ.ʌ., ʂʘʰʘʨʠʥʘ ʊ.ʇ., ʉʠʜʝʥʢʦ ɽ.ʉ., ɺʘʣʫʡʩʢʠʡ ʂ.ʇ., Agnes Jane Soto, Allan 

Rodhe, Veijo Pohjola, Jan Boelhouwers. 

ɺʳʩʦʢʦ ʦʮʝʥʠʚʘʷ ʠʤʝʶʱʠʝʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʥʘʨʘʙʦʪʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʚʝʱʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʠ ʥʝ 

ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʯʨʝʟʚʳʯʘʡʥʦʛʦ ʩʠʪʫʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʞʝ ʦʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʟʘʩʣʫʞʠʚʘʶʪ ʧʝʨʝʜʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ 

ʜʘʪʯʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʩʪʘʪʴʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʠ ʧʦʜʭʦʜʦʚ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʪʝʭʥʦʛʝʥʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʄʦʥʠʪʦʨʠʥʛ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʥʝʧʨʝʨʳʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʩʝʨʠʶ ʤʝʨ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠ ʜʨʫʛʦʛʦ ʢʦʥʪʨʦʣʷ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʠ 

ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʚʝʩʪʠ ʢ ʫʛʨʦʟʝ ʠʣʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʏʉ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ 

ʢ ʠʭ ʠʟʤʝʥʝʥʠʶ [3]. 

ʀʟ ʯʠʩʣʘ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʢʦʥʪʫʨʝ ʥʘʜʟʦʨʘ ʟʘ 

ʪʝʭʥʦʛʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ.  

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʧʨʠʙʦʨʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠʟʤʝʨʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠ 

ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʚʝʣʠʯʠʥʳ ʠ ʩʧʝʢʪʨ ʰʫʤʦʚ, 

ʪʝʤʧʝʨʘʪʫʨʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ, ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʩʨʝʜʳ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ 

ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʟʜʫʭʘ, ʚʦʜʳ, ʧʦʯʚʳ ʠ ʜʨ. ʉ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʦʚ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʷʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  

ɼʝʪʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʳʯʥʳʝ, ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʠʤ ʫʜʝʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʠ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʰʠʨʦʢʠʤ ʦʧʠʩʘʥʠʝʤ ʠ ʜʝʪʘʣʠʟʘʮʠʝʡ ʢʘʞʜʦʛʦ ʠʟ ʤʝʪʦʜʦʚ. ʇʦʵʪʦʤʫ, ʧʦ 



132  

ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʦʜʭʦʜʳ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʣʫʯʠʣʠ 

ʦʩʦʙʦʝ ʨʘʟʚʠʪʠʝ ʙʣʘʛʦʜʘʨʷ ʏʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʜʘʪʯʠʢʠ ʩʝʛʦʜʥʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʉʀʄʆ). 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʫʞʝ ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʦʮʝʥʢʝ ʚʳʛʦʨʝʚʰʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʝʤʢʠ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʦ ʤʦʙʠʣʴʥʳʭ 

ʩʠʩʪʝʤʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʜʦʨʦʚʴʷ ʠ ʩʠʩʪʝʤʘʭ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ 

ʦʩʥʦʚʝ IoT, ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʭʨʘʥʳ ʤʦʨʩʢʦʡ ʩʨʝʜʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʩʝʪʝʡ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ 

ʤʝʪʦʜʘʭ [4]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʉʀʄʆ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʧʨʠʤʝʨʝ ʦʙʣʘʯʥʦʡ ʩʠʩʪʝʤʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 - ʉʀʄʆ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩ 

ʧʦʤʦʱʴʶ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, IoT ʠ ʜʘʪʯʠʢʦʚ 

 

ʇʨʠʤʝʨ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2, ʧʦʢʘʟʳʚʘʝʪ ʢʘʢʠʤ ʦʙʨʘʟʦʤ 

ʨʝʘʣʠʟʫʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʧʦʤʦʱʴʶ ʦʙʣʘʯʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʤʘʨʪ-ʜʘʪʯʠʢʘʭ ʠ IoT-ʫʩʪʨʦʡʩʪʚʘʭ. ʉ ʧʦʤʦʱʴʶ 

ʵʪʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ 

ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʥʝʡ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʚʦ ʚʩʝ IoT-ʫʩʪʨʦʡʩʪʚʘ 

ʚʩʪʨʦʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʋʯʨʝʞʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ 

ʦʙʣʘʯʥʦʤʫ ʭʨʘʥʠʣʠʱʫ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʥʘʧʨʠʤʝʨ, ʩ ʘʢʚʘʩʝʥʩʦʨʦʚ, ʠ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʘʚʘʨʠʡ.  

ʊʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʩʝʛʦʜʥʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʝʪʦʜʘʭ 

ʦʧʪʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʩʧʫʪʥʠʢʦʚʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʚʘʞʥʫʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʷʭ. ɼʣʷ ʦʧʪʠʯʝʩʢʠʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʩʪʘʥʜʘʨʪʥʳʤ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʙʝʟ 

ʢʦʥʪʨʦʣʷ). ɽʩʣʠ ʩʧʝʢʪʨʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʜʘʪʯʠʢʘ ʠ/ʠʣʠ ʦʙʣʘʯʥʳʡ ʧʦʢʨʦʚ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʯʝʪʢʫʶ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʟʝʤʣʠ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʩ 

ʧʦʤʦʱʴʶ ʚʠʟʫʘʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɸʥʘʣʠʟ ʦʙʥʘʨʫʞʝʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʜʦ ʠ ʧʦʩʣʝ ʙʝʜʩʪʚʠʷ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʏʉ ʧʦ ʜʘʥʥʳʤ ʨʘʜʘʨʦʚ ʩ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʘʧʝʨʪʫʨʦʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (TerraSAR-X, Radarsat-2, 

Cosmo-SkyMed) [5]. ʆʙʱʠʤ ʚ ʵʪʠʭ ʤʝʪʦʜʘʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʛʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʏʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ʈʦʩʪ ʯʠʩʣʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʚʳʟʳʚʘʝʪ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠ ʘʢʪʫʘʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʠʭʠʡʥʳʤʠ ʙʝʜʩʪʚʠʷʤʠ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ 10ï15 ʣʝʪ ʧʨʦʠʟʦʰʣʠ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚ ʫʣʫʯʰʝʥʠʠ ʠ ʫʩʢʦʨʝʥʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʏʉ ʥʘ 

ʦʩʥʦʚʝ ʥʘʙʣʶʜʝʥʠʷ ɿʝʤʣʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʟʥʳʭ ʮʝʣʝʡ. ɹʦʣʝʝ 

ʧʦʣʥʳʝ, ʦʧʝʨʘʪʠʚʥʳʝ ʠ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʤʝʪʦʜʳ 

ʥʘʙʣʶʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʫʤʥʳʭ ʜʘʪʯʠʢʘʭ, ʘʣʛʦʨʠʪʤʘʭ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʷʭ IoT. ʂʦʤʧʣʝʢʩ ʵʪʠʭ ʤʝʪʦʜʦʚ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ 

ʩʚʷʟʘʥʳ ʩ ʦʙʨʘʙʦʪʢʦʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝʤ ʩʝʥʩʦʨʥʳʭ ʩʝʪʝʡ.  
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ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʘʜʘʧʪʘʮʠʠ ʠ ʧʩʠʭʦʣʦʛʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʚ ʮʝʣʷʭ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʝʝ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʝ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʝ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʉɻʋʇʉ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

Abstract text: the article is devoted to the issue of adaptation and psychologization 

of the educational environment in order to improve the health of its participants, as 

well as the assessment of socio-psychological adaptation to the academic load of 

students in technical areas of training at STU.  

Keywords: adaptation of students in the educational environment 

 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʞʠʟʥʝʥʥʦʡ ʩʨʝʜʳ ʯʝʣʦʚʝʢʘ, ʘ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʝʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʤʦʡ ʧʨʦʙʣʝʤʦʡ.  

ɸ.ʄʘʩʣʦʫ ʩʯʠʪʘʣ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʚ 

ʠʝʨʘʨʭʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ, ʙʝʟ ʯʘʩʪʠʯʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʢʦʪʦʨʦʡ 

ʥʝʚʦʟʤʦʞʥʦ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʝ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ 

ʣʠʯʥʦʩʪʠ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʩʚʦʝ ʧʦʥʠʤʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʩʦʩʪʦʷʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʭʦʜʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʝʨʝʞʠʚʘʝʪʩʷ ʣʶʜʴʤʠ 

ʧʦ-ʨʘʟʥʦʤʫ ʠ ʷʚʣʷʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤ. ʉʘʤʦʦʱʫʱʝʥʠʝ ʣʠʯʥʦʩʪʠ ʠ ʝʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʟʘʱʠʱʝʥʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ð ʚʩʝ ʵʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
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ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ. 

ʇʩʠʭʦʣʦʛʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʩʪʫʜʝʥʪʦʚ. ʉʦʟʜʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʫʯʝʙʳ ʠ 

ʟʘʱʠʪʘ ʦʪ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʠ 

ʧʦʚʳʰʝʥʠʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʬʦʨʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ. ʕʪʦ 

ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʩʠʭʦʛʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʝʨʝʞʠʚʘʥʠʝʤ ʧʩʠʭʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʬʠʟʠʯʝʩʢʠʤ ʩʠʤʧʪʦʤʘʤ ʙʝʟ ʷʚʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʯʠʥʳ. ɸʣʴʪʝʨʥʘʪʠʚʘ 

ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʠ ʥʝʛʘʪʠʚʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ð ʵʪʦ ʩʦʟʜʘʥʠʝ 

ʧʦʟʠʪʠʚʥʦʛʦ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʦʢʨʫʞʝʥʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʢʫʨʘʪʦʨ ʛʨʫʧʧʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʜʜʝʨʞʢʘ ʫʯʘʩʪʥʠʢʦʚ, ʦʙʫʯʝʥʠʝ ʥʘʚʳʢʘʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʝʩʩʦʤ ʠ 

ʢʦʥʬʣʠʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ð ʚʩʝ ʵʪʦ 

ʩʧʦʩʦʙʳ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʫʯʝʙʥʦʡ ʩʨʝʜʝ. ɺʘʞʥʦ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ, 

ʠ ʟʘʙʦʪʘ ʦ ʧʩʠʭʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠʤʝʝʪ ʧʨʷʤʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʝ ʟʜʦʨʦʚʴʝ ʫʯʘʩʪʥʠʢʦʚ ʠ ʠʭ ʫʩʧʝʭ ʚ ʫʯʝʙʝ ʠ ʞʠʟʥʠ. 

ɺ ʢʦʥʮʝ ʚʪʦʨʦʛʦ ʥʘʯʘʣʝ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʪʫʜʝʥʪʳ 

ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʇʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʝʨʚʦʢʫʨʩʥʠʢʠ 

ʫʩʧʝʰʥʦ ʧʨʝʦʜʦʣʝʣʠ ʵʪʘʧ ʘʜʘʧʪʘʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʙʣʘʛʦʧʦʣʫʯʥʦ ʩʜʘʥʥʘʷ ʧʝʨʚʘʷ 

ʩʝʩʩʠʷ. ʋʩʧʝʰʥʘʷ ʩʜʘʯʘ ʧʝʨʚʦʡ ʩʝʩʩʠʠ ʫʢʨʝʧʣʷʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚ 

ʩʚʦʠʭ ʩʠʣʘʭ ʠ ʤʦʪʠʚʠʨʫʝʪ ʥʘ ʜʘʣʴʥʝʡʰʠʝ ʫʩʠʣʠʷ. ʈʝʛʫʣʷʨʥʦʝ ʦʙʱʝʥʠʝ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʯʝʩʢʠʤ ʩʦʦʙʱʝʩʪʚʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʢʫʨʘʪʦʨʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʥʠʭ ʫʩʪʦʡʯʠʚʳʭ ʥʘʚʳʢʦʚ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʫʜʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʫʚʝʨʝʥʥʳʤʠ ʠ ʛʦʪʦʚʳʤʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʫʯʝʙʝ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʨʦʚʝʣʠ ʦʮʝʥʢʫ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ 

ʘʜʘʧʪʘʮʠʠ ʢ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʝ ʫ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʉɻʋʇʉ. 

ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 169 ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʳʭ ʢʫʨʩʦʚ ʩʣʝʜʫʶʱʠʭ 

ʬʘʢʫʣʴʪʝʪʦʚ:  

- ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʧʝʨʝʚʦʟʦʢ (42 ʩʪʫʜʝʥʪʘ); 

- ʋʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (58 

ʩʪʫʜʝʥʪʦʚ); 

- ʄʦʩʪʳ ʠ ʪʦʥʥʝʣʠ (41 ʩʪʫʜʝʥʪ);  

- ʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (28 ʩʪʫʜʝʥʪʦʚ). 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 - ʆʮʝʥʢʘ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ  

ʢ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʝ ʫ ʩʪʫʜʝʥʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ/ʌʘʢʫʣʴʪʝʪ ʋʇʇ ʄʊ ʋʊʊʂ ʇɻʉ 

ɸʜʘʧʪʠʚʥʦʩʪʴ 161,3** 149,4* 139,1* 140,7 

ɼʝʟʘʜʘʧʪʠʚʥʦʩʪʴ 61,9* 65,8** 69,3* 72,2 

ʃʞʠʚʦʩʪʴ 10,5* 15,2** 11,8** 12,8** 

ʇʨʘʚʜʠʚʦʩʪʴ 17,6* 12,5** 15,7** 16,1** 

ʇʨʠʷʪʠʝ ʩʝʙʷ 53,1** 45,3* 46,3* 44,5 

ʅʝʧʨʠʷʪʠʝ ʩʝʙʷ 4,9***  11,9** 11,6** 13,1** 

ʇʨʠʷʪʠʝ ʜʨʫʛʠʭ 27,3* 25,4* 24,4* 23,1 

ʅʝʧʨʠʷʪʠʝ ʜʨʫʛʠʭ 9,1* 14,8* 14,6* 14,3 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ 

ʢʦʤʬʦʨʪ 
24,6** 21,8* 21,8* 21,6 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ 

ʜʠʩʢʦʤʬʦʨʪ 
7,6* 17,3* 13,9** 15,7 

 

ʇʨʠʤʝʯʘʥʠʷ: ʟʥʘʯʝʥʠʷ * - ʷʚʣʷʶʪʩʷ ʥʦʨʤʦʡ, ** - ʥʠʞʝ ʥʦʨʤʳ, *** ï ʚʳʰʝ 

ʥʦʨʤʳ. 

  

ʀʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʉɻʋʇʉ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʮʝʣʦʤ ʘʜʘʧʪʘʮʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʦʭʦʜʠʪ ʤʷʛʢʦ ʠ ʢ 

ʢʦʥʮʫ 2-ʦʛʦ ʩʝʤʝʩʪʨʘ ʟʘʚʝʨʰʘʝʪʩʷ ʫʩʧʝʭʦʤ.  

ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʮʝʣʷʭ ʫʩʢʦʨʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ 1 

ʢʫʨʩʦʚ:  

1. ʠʛʨʳ ʥʘ ʟʥʘʢʦʤʩʪʚʦ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʫʯʝʙʥʦʛʦ ʛʦʜʘ; 

2. ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʩʧʣʦʯʝʥʠʝ, ʪʚʦʨʯʝʩʢʫʶ ʘʢʪʠʚʠʟʘʮʠʶ ʠ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ; 

3. ʦʟʥʘʢʦʤʠʪʴ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚ ʚʫʟʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʥʠʤʘʥʠʷ ʩʧʝʮʠʬʠʢʠ, ʚʳʙʨʘʥʥʦʡ ʠʤʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ; 

4. ʛʦʪʦʚʠʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʥʦʚʳʤ ʬʦʨʤʘʤ ʠ ʤʝʪʦʜʘʤ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʚ 

ʚʳʩʰʝʡ ʰʢʦʣʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʥʥʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʤʠʢʨʦʩʦʮʠʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ, ʩʚʦʙʦʜʥʦʝ ʦʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʠʣʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʦʩʥʦʚʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʣʠʯʥʦʩʪʥʦ-ʜʦʚʝʨʠʪʝʣʴʥʦʤ ʦʙʱʝʥʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ 

ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʦʡ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ ʣʠʯʥʦʩʪʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

1. ɼʠʘʛʥʦʩʪʠʢʘ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ (ʂ. ʈʦʜʞʝʨʩ, ʈ. 

ɼʘʡʤʦʥʜ) ʌʝʪʠʩʢʠʥ ʅ.ʇ., ʂʦʟʣʦʚ ɺ.ɺ., ʄʘʥʫʡʣʦʚ ɻ.ʄ. ʉʦʮʠʘʣʴʥʦ-
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ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʣʠʯʥʦʩʪʠ ʠ ʤʘʣʳʭ ʛʨʫʧʧ. ʄ., ʀʟʜ-ʚʦ ʀʥʩʪʠʪʫʪʘ 

ʇʩʠʭʦʪʝʨʘʧʠʠ. ï 2002. ï ʉ. 193-197. 

2. ʄʘʣʶʪʠʥʘ ʊ. ɺ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʚ ʶʥʦʰʝʩʢʦʤ (ʩʪʫʜʝʥʯʝʩʢʦʤ) ʚʦʟʨʘʩʪʝ // ʆʤʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. ï 

2014. ï ˉ 2 (126). ï ʉ. 129ð133. 

3. ɻʦʫʣʤʘʥ ɼ. ɺ ʣʘʙʠʨʠʥʪʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ // ʆʪʜʝʣ ʢʘʜʨʦʚ. ï 

2012. ï ˉ8, ï ʉ. 98-100. 

4. ɹʠʪʶʮʢʘʷ ɽ.ɺ. ʆʧʨʦʩʥʠʢ ʩʧʦʩʦʙʦʚ ʢʦʧʠʥʛʘ: ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. // ʄ., 

ʀʀʋ ʄɻʆʋ. ï 2015. ï 80 ʩ. 
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ʀʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʠ ʚ ʨʝʟʝʨʚʫʘʨʝ, ʘ 

ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʇʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʪʫʰʝʥʠʷ ʥʝʬʪʷʥʦʛʦ ʧʦʞʘʨʘ ʥʘ ʧʨʠʯʘʣʴʥʦʤ 

ʢʦʤʧʣʝʢʩʝ, ʩʦʛʣʘʩʥʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʧʠʩʘʥʥʦʡ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʬʪʴ, ʧʦʞʘʨ, ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ, ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, 

ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ, ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʘʥʢʝʨ, ʧʨʠʯʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

The process of oil combustion on the water surface and in the tank was studied, 

and the amount of emissions of harmful substances into the environment was 

calculated. Options for extinguishing an oil fire at a berthing complex were 

proposed, in accordance with fire safety prescribed in the Russian regulatory 

framework. 

Keywords: oil, fire, combustion process, hazardous substances, fire 

extinguishing, fire safety, tanker, berthing complex 

 

ʇʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚʦʜʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚʦʟʤʦʞʥʳ ʘʚʘʨʠʡʥʳʝ 

ʩʠʪʫʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ, ʥʝʬʪʴ ʧʦʧʘʜʘʝʪ ʚ ʛʠʜʨʦʩʬʝʨʫ. ʄʦʨʩʢʠʝ 

ʧʝʨʝʚʦʟʢʠ ʟʘʥʠʤʘʶʪ ʧʦʯʸʪʥʦʝ 2-ʦʝ ʤʝʩʪʦ ʧʦ ʥʝʛʘʪʠʚʥʦʤʫ ʚʢʣʘʜʫ ʚ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʏʝʣʦʚʝʯʝʩʢʘʷ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʦʙʣʝʤʝ ʧʦʧʘʜʘʥʠʷ ʚ ʚʦʜʫ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʟ ʪʘʥʢʝʨʦʚ, ʧʦʜʚʦʜʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʨ., ʥʘʥʦʩʷ ʧʨʠʨʦʜʝ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ [1]. ʉʘʤʘ ʧʦ ʩʝʙʝ 

ʥʝʬʪʴ ï ʵʪʦ ʪʦʢʩʠʯʥʦʝ ʚʝʱʝʩʪʚʦ ʠ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʚ ʚʦʜʫ, ʟʘʛʨʷʟʥʷʷ 

ʤʦʨʩʢʫʶ ʬʘʫʥʫ ʠ ʬʣʦʨʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʨʳʙʳ, 

ʤʦʨʩʢʠʭ ʧʪʠʮ, ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʨʘʢʦʦʙʨʘʟʥʳʭ, ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʜʨʫʛʠʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʵʢʦʩʠʩʪʝʤʫ ʤʦʨʷ. ʅʘ ʨʘʟʣʠʚʘʭ ʥʝʬʪʠ ʚ ʤʦʨʝ 
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ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʝʨʴʸʟʥʳʡ ʧʦʞʘʨ, ʯʪʦ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʤʦʨʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ. ʇʦʩʣʝʜʩʪʚʠʷ ʛʦʨʝʥʠʷ ʥʝʬʪʠ ð ʵʪʦ ʚʩʝʛʜʘ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʪʦʢʩʠʯʥʳʤʠ ʚʳʙʨʦʩʘʤʠ. ɺʦ ʚʨʝʤʷ ʪʫʰʝʥʠʷ ʪʘʢʠʭ 

ʧʦʞʘʨʦʚ ʤʦʛʫʪ ʧʦʩʪʨʘʜʘʪʴ ʠ ʣʶʜʠ.  

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʚʟʨʳʚʦʟʘʱʠʪʳ ʥʘʰʝʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʕʤʧʠʨʠʯʝʩʢʠ ʠʟʫʯʠʣʠ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʥʝʬʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʳ ʠ ʚ ʨʝʟʝʨʚʫʘʨʝ. ɺʳʷʚʠʣʠ, ʯʪʦ ʧʦʜʞʝʯʴ ʥʝʬʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʦʯʝʥʴ 

ʩʣʦʞʥʦ, ʝʩʣʠ ʦʥʘ ʨʘʟʣʠʪʘ ʪʦʥʢʠʤ ʩʣʦʝʤ. ʇʣʦʱʘʜʴ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʚʦʜʦʡ 

ʦʯʝʥʴ ʙʦʣʴʰʘʷ, ʧʨʦʠʩʭʦʜʠʪ ʦʭʣʘʞʜʝʥʠʝ ʥʝʬʪʠ ʚʦʜʦʡ, ʧʦʵʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʩʧʣʘʤʝʥʝʥʠʷ ʥʝ ʜʦʩʪʠʛʘʣʘʩʴ. ɺ ʨʝʟʝʨʚʫʘʨʝ ʥʝʬʪʴ ʟʘʛʦʨʘʣʘʩʴ ʤʦʤʝʥʪʘʣʴʥʦ, 

ʙʳʩʪʨʦ ʧʦʜʥʠʤʘʣʘʩʴ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʢʠʧʘʥʠʝ ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ 

ʚʦʜʳ ʠ, ʥʝʬʪʴ ʨʘʟʙʨʳʟʛʠʚʘʣʘʩʴ. ʇʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʦʪʫʰʠʪʴ ʚʦʜʦʡ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʬʪʠ.  

ɼʘʣʝʝ ʨʘʩʩʯʠʪʘʣʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʨʘʩʯʝʪʘ [2, 3], ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʚʳʜʝʣʷʶʱʠʭʩʷ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʛʦʨʝʥʠʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘ ʚ ʘʤʙʘʨʘʭ, ʨʝʟʝʨʚʫʘʨʘʭ, ʦʙʚʘʣʦʚʢʘʭ, ʥʘ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʡ ʩʣʦʡ ʥʝʬʪʝʧʨʦʜʫʢʪʘ, 

ʯʪʦʙʳ ʦʙʨʘʟʦʚʘʣʦʩʴ ʨʦʚʥʦʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʟʝʨʢʘʣʦ ʨʘʟʜʝʣʘ ʬʘʟ 

(ʧʦʚʝʨʭʥʦʩʪʴ). ʇʦʣʫʯʠʣʠ: 

- ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (CO2) = 0,458 ʛ/ʩ; 

- ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (CO) = 0,0386 ʛ/ʩ; 

- ʜʠʦʢʩʠʜ ʘʟʦʪʘ (NO2) = 0,0317 ʛ/ʩ; 

- ʩʘʞʘ (C) = 0,0781 ʛ/ʩ 

ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʧʦʞʘʨʘʭ 

ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ. ʏʪʦʙʳ ʵʪʦʛʦ ʥʝ 

ʜʦʧʫʩʪʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʩʪʨʦ ʧʦʪʫʰʠʪʴ. ɻʦʨʷʱʫʶ ʥʝʬʪʴ ʪʫʰʘʪ 

ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ [4]: 

ï ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ ʚʦʜʦʡ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʛʦʨʶʯʝʡ ʵʤʫʣʴʩʠʠ ʢʦʤʧʘʢʪʥʳʤʠ ʩʪʨʫʷʤʠ ʚʦʜʳ; 

ï ʧʦʢʨʳʚʘʥʠʝʤ ʛʦʨʷʱʝʡ ʧʣʸʥʢʠ ʩʣʦʝʤ ʚʦʟʜʫʰʥʦʤʝʭʘʥʠʯʝʩʢʦʡ ʧʝʥʳ 

ʥʠʟʢʦʡ ʠ ʩʨʝʜʥʝʡ ʢʨʘʪʥʦʩʪʠ;  

ï ʧʦʜʘʯʝʡ ʚ ʦʯʘʛ ʛʦʨʝʥʠʷ ʦʛʥʝʪʫʰʘʱʝʛʦ ʧʦʨʦʰʢʘ;  

ï ʧʦʜʘʯʝʡ ʚ ʦʯʘʛ ʛʦʨʝʥʠʷ ʨʘʩʧʳʣʸʥʥʦʡ ʚʦʜʳ;  

ï ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ ʚʦʜʦʡ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʛʦʨʶʯʝʡ ʵʤʫʣʴʩʠʠ ʩʧʘʩʘʪʝʣʴʥʳʤʠ ʩʫʜʘʤʠ;  

ï ʜʦʪʫʰʠʚʘʥʠʝ ʧʦʨʦʰʢʦʤ ʦʪʜʝʣʴʥʳʭ ʦʯʘʛʦʚ ʛʦʨʝʥʠʷ ʩ ʦʩʥʦʚʥʳʤ 

ʪʫʰʝʥʠʝʤ ʧʝʥʦʡ;  

ï ʪʫʰʝʥʠʝ ʧʦʨʦʰʢʦʤ ʥʝʙʦʣʴʰʠʭ ʦʯʘʛʦʚ ʛʦʨʝʥʠʷ, ʟʘʪʝʤ ʧʦʜʘʯʘ ʧʝʥʳ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʪʦʨʥʦʛʦ ʚʦʩʧʣʘʤʝʥʝʥʠʷ. 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʝ [5, 6] ʧʝʨʝʯʠʩʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʢ ʜʣʷ ʪʘʥʢʝʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʠʯʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʩʣʝʜʥʠʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʛʥʝʟʘʱʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 
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ʦʙʦʨʫʜʦʚʘʥʳ ʩʨʝʜʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʫʤʝʥʴʰʘʶʪ ʨʠʩʢ ʚʦʟʛʦʨʘʥʠʷ. 

ɼʦʣʞʥʳ ʙʳʪʴ ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʦʚ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ 

ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʠ ʦʛʥʷ, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʕʢʠʧʘʞ ʪʘʥʢʝʨʘ ʠ ʧʝʨʩʦʥʘʣ ʧʨʠʯʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʫʯʝʥʳ 

ʧʨʦʮʝʜʫʨʘʤ ʠ ʤʝʨʘʤ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʞʘʨʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʜʝʡʩʪʚʠʷʤ ʚ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʜʦʩʪʫʧʥʳ ʦʛʥʝʪʫʰʠʪʝʣʠ, ʧʦʞʘʨʥʳʝ ʨʫʢʘʚʘ, ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʩ ʚʦʜʦʡ 

ʠ ʧʝʥʦʡ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʙʳʩʪʨʦʛʦ ʵʚʘʢʫʠʨʦʚʘʥʠʷ ʵʢʠʧʘʞʘ ʠ 

ʧʘʩʩʘʞʠʨʦʚ. ʅʘ ʪʘʥʢʝʨʘʭ ʠ ʧʨʠʯʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ 

ʧʣʘʥʳ ʜʝʡʩʪʚʠʡ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ ʠʣʠ ʜʨʫʛʠʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʕʪʠ 

ʧʣʘʥʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʨʦʮʝʜʫʨʳ ʵʚʘʢʫʘʮʠʠ ʠ ʩʚʷʟʠ ʩ ʤʦʨʩʢʠʤʠ ʠ 

ʧʦʨʪʦʚʳʤʠ ʩʣʫʞʙʘʤʠ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1.ɿʘʛʨʷʟʥʝʥʠʝ ʛʠʜʨʦʩʬʝʨʳ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ: ʠʩʪʦʯʥʠʢʠ, ʧʨʠʯʠʥʳ, ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://rcycle.net/ekologiya/gidrosfera/zagryaznenie-nefteproduktami-istochniki-

prichiny-puti-resheniya-problemy (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.11.2023).  

2. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ ʩʚʦʙʦʜʥʦʤ 

ʛʦʨʝʥʠʠ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ 09.07.96 ʛ. ʉʘʤʘʨʘ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://files.stroyinf.ru/Data1/47/47363/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.11.2023).  

3. ʇʨʠʢʘʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʈʌ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ˉ 90 

ʦʪ 5 ʤʘʨʪʘ 1997 ʛ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ (ʄɽʊʆɼʀʂɸ ʨʘʩʯʝʪʘ ʚʳʙʨʦʩʦʚ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʛʦʨʝʥʠʷ 

ʧʨʠ ʨʘʟʣʠʚʝ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ)è.  

4. ɺʉʅ 12-87 ʇʨʠʯʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʧʝʨʝʟʘʛʨʫʟʢʠ ʥʝʬʪʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʟʘʱʠʪʘ. ɺʝʜʦʤʩʪʚʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʜʦʢʫʤʝʥʪʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://files.stroyinf.ru/Data1/7/7201/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.11.2023).  

5. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 31 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ ˉ 2451 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʩʢʠʭ ʚʦʜ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʤʦʨʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè.  

6. ʇʨʠʢʘʟ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʦʪ 15.12.2020 ˉ 529 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʬʝʜʝʨʘʣʴʥʳʭ 

ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ çʇʨʘʚʠʣʘ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʢʣʘʜʦʚ ʥʝʬʪʠ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚè. 
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ʉʊʈɸʊɽɻʀʏɽʉʂʀʁ ʇʆɼʍʆɼ ʂ ʇʆɾɸʈʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ  

ʅɸ ʄɸʃʆʄɽʈʅʆʄ ʉʋɼʅɽ 
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ʯʝʤ ʧʨʠ ʛʦʨʝʥʠʠ ʜʨʝʚʝʩʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʣʦʤʝʨʥʦʝ ʩʫʜʥʦ, ʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʣʦʱʘʜʴ 
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Keywords: small vessel, fire safety, fire area, combustion, wood, synthetic 

polymers 

 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʞʘʨʥʘʷ), ʧʨʠʯʸʤ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ: ʤʝʩʪʥʦʤ, 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʛʣʦʙʘʣʴʥʦʤ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʘʢʮʝʥʪ ʥʘ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʙʝʩʧʝʯʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ ʠ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ. 

ʇʦʞʘʨ ʧʨʦʠʟʦʰʸʣ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʤ ʤʘʣʦʤʝʨʥʦʤ ʩʫʜʥʝ 

Baikal 18R ʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʦʩʩʠʡʩʢʠʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1, 2]. ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʩʪʘʣʦ 

ʧʦʚʨʝʞʜʝʥʠʝ ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʦʚ ʤʫʟʳʢʘʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɹʳʣ ʥʘʨʫʰʝʥ ʧʫʥʢʪ 4.2.1. ʨʘʟʜʝʣʘ 4.2. 

çʆʙʝʩʧʝʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ɻʆʉʊ ʈ 55631-2013 çɺʥʫʪʨʝʥʥʠʡ 

ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʉʫʜʘ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠè. ɺ ʥʝʤ ʩʢʘʟʘʥʦ, 

ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʠʟʦʣʷʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤ ʤʝʨʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʜʥʘ [3].  

ʆʧʨʝʜʝʣʠʣʠ ʧʘʨʘʤʝʪʨʳ ʧʦʞʘʨʘ ʥʘ 15-ʡ ʤʠʥʫʪʝ ʨʘʟʚʠʪʠʷ: ʦʛʦʥʴ ʜʦʩʪʠʛʘʝʪ 

ʩʪʝʥ ʧʦʤʝʱʝʥʠʷ. ʀʟ ʢʨʫʛʦʚʦʡ ʬʦʨʤʳ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨ ʧʝʨʝʡʜʝʪ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ɻʦʨʝʥʠʝ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɺʩʝ ʵʢʩʧʝʨʠʤʝʥʪʳ-ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ çʆɻʅʗè 

ʥʘʰʝʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʚʳʪʷʞʥʦʤ ʰʢʘʬʫ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʧʨʠʙʦʨ ɻʘʟʦʘʥʘʣʠʟʘʪʦʨ Testo 315-3 ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʯʝʥʠʡ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ὅὕ ʠ ˞ὕ  ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠ ʧʨʠ ʛʦʨʝʥʠʠ ʜʨʝʚʝʩʠʥʳ, ʠ 

ʧʦʣʠʤʝʨʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʘʨʥʦʛʦ ʛʘʟʘ (ʉʆ) ʦʢʘʟʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2,5-6 ppm ʠ 1-8 ppm. ʅʘʯʠʥʘʷ ʩ 35 ppm ʛʘʟ ʦʧʘʩʝʥ ʜʣʷ 

ʯʝʣʦʚʝʢʘ, ʚʳʟʳʚʘʷ ʛʦʣʦʚʥʫʶ ʙʦʣʴ ʠ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ [4]. ʇʦ ʫʛʣʝʢʠʩʣʦʤʫ ʛʘʟʫ 

ʮʠʬʨʳ ʧʦʣʫʯʠʣʠʩʴ ʧʦ ʜʨʝʚʝʩʠʥʝ 600-660 ppm, ʘ ʧʦ ʧʦʣʠʤʝʨʫ 950-1000 ppm. 

ʉ ʧʦʤʦʱʴʶ ʊʝʧʣʦʚʠʟʦʨʘ Testo 868 ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ, ʜʣʷ ʙʨʫʩʢʘ ʜʨʝʚʝʩʠʥʳ ï 563Üʉ, ʘ ʜʣʷ ʧʦʣʠʤʝʨʘ ï 402Üʉ. 

ɼʨʝʚʝʩʠʥʘ ʙʦʣʴʰʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʝʧʣʦʚʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʯʝʤ ʧʦʣʠʤʝʨʳ. ʕʪʦ 

ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʨʝʚʝʩʠʥʘ ʠʤʝʝʪ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʳʩʪʨʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʢʠʩʣʦʨʦʜʘ ʚʥʫʪʨʴ, ʪʝʤ ʩʘʤʳʤ ʩʧʦʩʦʙʩʪʚʫʶ 

ʧʨʦʮʝʩʩʫ ʛʦʨʝʥʠʶ. 

ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʫʜʥʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʩʣʝʜʫʶʱʠʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  

1. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʘʞʥʦ ʛʨʘʤʦʪʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ 

ʩʫʜʥʘ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ. ʉʦʛʣʘʩʥʦ ʊʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ 

ʪʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʊʈ ʊʉ 026/2012 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚè 

ʩʪʘʪʴʝ 4, ʧ. 13 çʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʤʘʣʦʤʝʨʥʳʤ ʩʫʜʘʤ, ʩʧʘʩʘʪʝʣʴʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚè ʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʧʫʩʦʚ ʤʘʣʦʤʝʨʥʳʭ ʩʫʜʦʚ, 

ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʨʦʢʫ ʠʭ 

ʩʣʫʞʙʳ [5]. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʦʩʤʦʪʨʳ ʠ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʫʜʥʝ (ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ 

ʠ ʜʨ.) ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʨʝʜʩʪʚʘʤ ʩʧʘʩʝʥʠʷ. ɺʩʝ ʵʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʫʪ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʠ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ.  

3. ʆʮʝʥʢʘ ʨʠʩʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ. ʇʨʦʚʝʜʝʥʠʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʥʘ ʩʣʫʯʘʡ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʦʟʚʦʣʠʪ ʵʢʠʧʘʞʫ ʙʳʪʴ ʛʦʪʦʚʳʤʠ ʢ ʚʦʟʤʦʞʥʳʤ 

ʫʛʨʦʟʘʤ ʠ ʘʚʘʨʠʷʤ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

4. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʇʦʜʜʝʨʞʢʘ ʩʚʷʟʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ ʦʙʱʝʩʪʚʘʤʠ 

ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʦʙʤʝʥʷʪʴʩʷ ʦʧʳʪʦʤ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʫʜʥʝ.  

5. ʂʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʡ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʩʘʥʢʮʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʥʘʭʦʜʠʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʣʫʛ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʚʦʟʤʦʞʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʠ ʥʘʡʪʠ ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ.  
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ilya.selyunin.96@mail.ru 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʙʲʝʢʪʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʠʤʝʶʱʠʝ 

ʧʝʨʝʯʝʥʴ ʞʘʣʦʙ ʠ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ ʚ ʥʘʜʟʦʨʥʳʝ ʦʨʛʘʥʳ. ʇʦ ʠʪʦʛʘʤ 

ʦʙʨʘʱʝʥʠʷ ʚ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʪʘʪʴʝ ʩ ʦʧʠʩʘʥʠʝʤ ʢʨʘʪʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʨʘʱʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʦʤ ʞʘʣʦʙ, ʦʧʠʩʘʥʠʝʤ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ, ʥʘʣʠʯʠʷ ʟʘʱʠʪʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ 

ʧʦʚʳʰʝʥʥʦʛʦ ʰʫʤʘ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʘʣʦʙʘ, ʦʙʨʘʱʝʥʠʝ, ʩʝʣʠʪʝʙʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʰʫʤ, 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʰʫʤʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ 

The paper examines transport complex facilities that have a list of complaints and 

appeals from citizens to supervisory authorities. Based on the results of appeals to 

the above-mentioned organizations, the objects under study are presented in the 

article with a description of brief characteristics: the number of appeals and the 

nature of complaints, a description of noise sources, traffic intensity, the presence 

of protective facilities from increased noise in a residential area, and other 

characteristics. 
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protection screens 

 

ɺ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʦʠʩʢ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ ʦʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟ ʞʘʣʦʙ ʠ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ. 

ɿʘʜʘʯʠ:  

1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʩʩʳʣʢʘ ʧʠʩʝʤ ʟʘʧʨʦʩʦʚ ʚ ʥʘʜʟʦʨʥʳʝ ʦʨʛʘʥʳ ʅʉʆ ʠ 
ɿʉɾɼ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ; 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʠʝ 

ʥʝʜʦʩʪʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʦʠʩʢʘ; 

3. ʆʧʠʩʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 

4. ɺʳʙʦʨ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʠ 
ʚʠʙʨʘʮʠʠ;   

5. ɿʘʧʨʦʩ ʞʘʣʦʙ ʠ ʦʙʨʘʱʝʥʠʡ ʛʨʘʞʜʘʥ ʜʣʷ ʘʥʘʣʠʟʘ ʭʘʨʘʢʪʝʨʘ ʠ 

ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʛʦ ʰʫʤʘ ʥʘ ʩʝʣʠʪʝʙʥʫʶ ʟʦʥʫ. 

ʇʦʩʣʝ ʪʠʧʦʚʦʛʦ ʟʘʧʨʦʩʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʪʚʝʪʳ ʦʪ ʩʣʝʜʫʶʱʠʭ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ:  

- ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ; 

- ʊʋɸɼ ʅʉʆ; 

- ʎʝʥʪʨ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ɿʉɾɼ.  

ʈʝʛʠʦʥʘʣʴʥʳʡ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʨʝʢʦʤʝʥʜʦʚʘʣ ʥʘʤ ʦʙʨʘʪʠʪʩʷ ʢ ʜʘʥʥʳʤ 

çɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʢʣʘʜʘ ʦ ʩʦʩʪʦʷʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫè.  

ʂʨʘʪʢʦ ʧʨʠʚʝʜʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʊʋɸɼ:  
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ʊʘʙʣʠʮʘ 1 ð ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʦʚ ʊʋɸɼ ʅʉʆ 

ˉ ɸ/ʜ ʋʯʘʩʪʦʢ 

ʂʦʣ-

ʚʦ 

ʦʙʨʘ-

ʱʝʥʠʡ 

ʀʩʪʦʯ

ʥʠʢ 

ʰʫʤʘ 

ʀʥʪʝʥʩʠʚ

ʥʦʩʪʴ 

ʜʚʠʞʝʥʠʷ 

ʚ ʛʦʜ. 

ɺʨʝʤʷ 

ʚʦʟʜʝʡʩʪ

ʚʠʷ  

1 

1 ʢʤ ʘ/ʜ çʅ-2123è - 

ɺʝʨʭ-ʊʫʣʘ - 

ʃʝʥʠʥʩʢʦʝ ï 

ʆɹʔɻʕʉ 

(ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʨʘʡʦʥ) 

ʩ. 

ʃʝʥʠʥʩʢʦʝ 

(ʢʤ 10+925 

ʩʧʨʘʚʘ ʠ ʢʤ 

10+940 

ʩʣʝʚʘ) 

3 

ɻʨʫʟʦ

ʚʦʡ 

ʪʨʘʥʩ

ʧʦʨʪ 

(9ʢʤ)  

3 034 124 

ɼʥʝʚ-

ʥʦʝ ʠ 

ʥʦʯ-ʥʦʝ 

2 

ʉʦʚʝʪʩʢʦʝ ʰʦʩʩʝ 

(ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʨʘʡʦʥ) 

ɺ ʨʘʡʦʥʝ ʧ. 

ʕʣʠʪʥʳʡ  

(ʢʤ 1+800 ï 

ʢʤ 2+800 

ʧʨʘʚʦ) 

1 

ɻʨʫʟʦ

ʚʦʡ 

ʪʨʘʥʩ

ʧʦʨʪ 

(3 ʢʤ)  

11 802 

144 

ɼʥʝʚ-

ʥʦʝ 

3 

ʉʦʚʝʪʩʢʦʝ ʰʦʩʩʝ 

(ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʨʘʡʦʥ) 

ɺ ʨʘʡʦʥʝ 

ʉʅʊ 

ʇʣʘʥʝʪʘ 

(ʢʤ 5+800 

ʧʨʘʚʦ ï ʢʤ 

7+200 

ʧʨʘʚʦ) 

1 

ʆʙ-

ʱʠʡ 

ʪʨʘ-

ʬʠʢ 

(9 ʢʤ)  

11 384 

473 

ʅʦʯ-ʥʦʝ 

4 

çʅʦʚʦʩʠʙʠʨʩʢ ï 

ʂʦʣʳʚʘʥʴ ï ʊʦʤʩʢ 

(ʚ ʛʨʘʥʠʮʘʭ ʅʉʆ)è 

(ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʨʘʡʦʥ) 

ʧ.ʇʨʠʦʙʩʢʠ

ʡ 

ʂʤ 16+000 

ï  

ʢʤ 17+000 

ʣʝʚʦ) 

1 

ɻʨʫʟʦ

ʚʦʡ 

ʪʨʘʥʩ

ʧʦʨʪ 

(14 ʢʤ)  

6 177 480 

ɼʥʝʚ-

ʥʦʝ ʠ 

ʥʦʯ-ʥʦʝ 

5 

ʅʦʚʦʩʠʙʠʨʩʢ - 

ʂʦʯʢʠ - ʇʘʚʣʦʜʘʨ 

(ʚ ʧʨʝʜ. ʈʌ) \ 

(ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʨʘʡʦʥ) 

ʧ. 

ʉʠʙʠʨʩʢʠʝ 

ʧʨʦʩʪʦʨʳ  

(ʢʤ 26+000 

ï 27+000 

ʧʨʘʚʦ) 

1 

ʆʙ-

ʱʠʡ 

ʪʨʘ-

ʬʠʢ 

(39 ʢʤ)  

3 410 484 

ʅʝʪ ʜʘʥ-

ʥʳʭ 

6 

ʂʦʣʴʮʦʚʦ ï 

ɸʢʘʜʝʤʛʦʨʦʜʦʢ 

(ʅʦʚʦʩʠʙʠʨʩʢʠʡ 

ʨʘʡʦʥ) 

ʈ.ʧ. 

ʂʦʣʴʮʦʚʦ 

(ʫʣ. 

ɺʝʢʪʦʨʥʦʝ 

ʰʦʩʩʝ) 

1 

ʆʙ-

ʱʠʡ 

ʪʨʘ-

ʬʠʢ 

(7 ʢʤ)  

3 767 651 

ʅʝʪ ʜʘʥ-

ʥʳʭ 

 

ʇʦʜʨʦʙʥʝʝ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʦʙʨʘʱʝʥʠʷʭ ʠ ʞʘʣʦʙʘʭ ʦʪ ʨʘʙʦʪʳ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɾʘʣʦʙʳ ʥʘʧʨʘʚʣʝʥʳ:  

- ʈʝʛʠʦʥʘʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʘʨʪʠʠ; 

- ɸʧʧʘʨʘʪ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

- ʇʨʠʝʤʥʘʷ ʇʨʝʟʠʜʝʥʪʘ ʆɸʆ çʈɾɼè 
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ʉʪ. ʀʥʩʢʘʷ, ʞʘʣʦʙʘ ʚ ɸʧʧʘʨʘʪ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ: ʩʠʣʴʥʳʡ ʩʢʨʠʧ ʠ 

ʩʢʨʝʞʝʪ ʤʝʪʘʣʣʘ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ (ʨʦʩʧʫʩʢ ʚʘʛʦʥʦʚ, ʨʘʙʦʪʘ ʪʦʨʤʦʟʥʦʡ 

ʩʠʩʪʝʤʳ), ʰʫʤ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʧʨʝʚʳʰʘʝʪ 78 çʜɹɸè ʚ ʇʝʨʚʦʤʘʡʩʢʦʤ ʨʘʡʦʥʝ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ.  

ɿʘʧʨʦʩ ʥʘ ʫʩʪʘʥʦʚʢʫ ʰʫʤʦʟʘʱʠʪʥʦʛʦ ʵʢʨʘʥʘ (ʧʦʜʭʦʜ ʢ ʩʪ. ʀʥʩʢʘʷ, 

ʉʦʣʥʝʯʥʘʷ 2-ʷ, 54). ɾʘʣʦʙʘ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʰʫʤ ʦʪ ʙʦʣʴʰʦʛʦ ʪʨʘʥʟʠʪʘ 

ʚʘʛʦʥʦʚ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ɾʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ 200 ʤʝʪʨʘʭ ʦʪ 

ʞʠʣʦʛʦ ʜʦʤʘ. 

ɾʘʣʦʙʳ ʦʪ ʙʣʠʟʣʝʞʘʱʠʭ ʜʦʤʦʚ ˉ 132 ʠ ˉ 114 ʢ ʛʦʨʦʯʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʩʪ. 

ʀʥʩʢʘʷ: ʧʦʚʳʰʝʥʥʳʡ ʰʫʤ ʦʪ ʨʘʙʦʪʳ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ (ʩʢʨʝʞʝʪ ʠ ʩʢʨʠʧ 

ʤʝʪʘʣʣʘ), ʘ ʪʘʢʞʝ ʩʪʫʢ ʢʦʣʝʩ ʠ ʘʚʪʦʩʮʝʧʦʢ. ʊʘʢʞʝ ʞʘʣʦʙʘ ʥʘ ʛʨʦʤʢʫʶ 

ʧʘʨʢʦʚʫʶ ʩʚʷʟʴ ʤʘʥʝʚʨʦʚʦʛʦ ʜʠʩʧʝʪʯʝʨʘ. (ʞʘʣʦʙʳ ʥʘ ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ 

ʥʝʜʦʤʦʛʘʥʠʝ ʜʝʪʝʡ). ɼʦʤ ˉ 114 ʪʘʢʞʝ ʞʘʣʫʝʪʩʷ ʥʘ ʧʣʦʪʥʳʡ ʘʚʪʦ ʪʨʘʬʠʢ ʫʣ. 

ʇʝʨʚʦʤʘʡʩʢʘʷ. 

ʉʘʥʘʪʦʨʠʡ "ʆʟʝʨʦ ʂʘʨʘʯʠ" ʢʫʨʦʨʪ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʈʘʩʧʦʣʦʞʝʥ ʚ 

1,5 ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʩ ʚʳʩʦʢʦʡ ʟʘʛʨʫʟʢʦʡ ʪʨʘʥʟʠʪʥʳʭ 

ʧʨʦʭʦʜʷʱʠʭ ʩʦʩʪʘʚʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʷʞʝʣʦʚʝʩʥʳʭ.  

ʆʙʨʘʱʝʥʠʝ ʢ ʥʘʯʘʣʴʥʠʢʫ ɿʘʧʘʜʥʦ ï ʉʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ɾʘʣʦʙʘ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʰʫʤ ʦʪ ʜʚʠʞʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʩʦʩʪʘʚʦʚ ʚʙʣʠʟʠ 

ʩʘʥʘʪʦʨʠʷ. ʈʘʩʭʦʞʜʝʥʠʝ ʦʪ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʫʨʦʚʥʷ ʟʚʫʢʘ 7-8 çʜɹɸè 

ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʇʨʝʚʳʰʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʢʦʤʥʘʪʘʭ ʦʪʜʳʭʘ ʩʘʥʘʪʦʨʠʷ (4 

ʵʪʘʞ ʞʠʣʦʛʦ ʢʦʨʧʫʩʘ), ʨʘʥʝʝ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʟʘʤʝʨʳ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ. 

ɻʦʨʦʜ ʅʦʚʦʢʫʟʥʝʮʢ, ʫʣʠʮʘ 40 ʣʝʪ ɺʃʂʉʄ. ɿʘʚʦʜʩʢʦʡ ʨʘʡʦʥ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʫʣʠʮʳ 4 ʢʤ, ʚʜʦʣʴ ʜʘʥʥʦʡ ʫʣʠʮʳ ʧʨʦʭʦʜʠʪ ʜʚʫʭʧʫʪʥʳʡ 

ʫʯʘʩʪʦʢ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʇʣʦʪʥʘʷ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ, ʥʘʣʠʯʠʝ ʤʥʦʛʦʵʪʘʞʥʳʭ 

ʞʠʣʳʭ ʜʦʤʦʚ. ɺ ʨʘʜʠʫʩʝ 100 ʤ. ʦʪ ʛʨʘʥʠʮʳ ʩʪʘʥʮʠʠ ʨʘʩʧʦʣʦʞʝʥ ʢʨʫʧʥʝʡʰʠʡ 

ʚ ʛʦʨʦʜʝ ʞʠʣ. ʤʘʩʩʠʚ ʟʘʚʦʜʩʢʦʛʦ ʨʘʡʦʥʘ.   

ɾʘʣʦʙʘ ʥʘʧʨʘʚʣʝʥʘ ʚ ʀʥʬʦʨʤʘʮʠʦʥʥʦ ï ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ çʆɸʆ ʈɾɼè. 

ɾʘʣʦʙʘ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʰʫʤ ʠ ʚʠʙʨʘʮʠʶ ʦʪ ʜʚʠʞʝʥʠʷ ʪʨʘʥʟʠʪʥʳʭ ʩʦʩʪʘʚʦʚ 

ʚʙʣʠʟʠ ʞʠʣʦʛʦ ʜʦʤʘ ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ʆʧʠʩʘʥʥʘʷ ʚʠʙʨʘʮʠʷ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʘʷ, 

ʯʪʦ ʩ ʥʘʩʪʝʥʥʳʭ ʧʦʣʦʢ ʧʘʜʘʶʪ ʦʙʲʝʤʥʳʝ ʧʨʝʜʤʝʪʳ (ʘʢʚʘʨʠʫʤ).      

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ:  

- ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʅʉʆ ʧʨʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʠ ʥʘʣʠʯʠʷ ʞʘʣʦʙ ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ɺʩʝ ʦʙʲʝʢʪʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʦʙʟʦʨʝ, ʥʝ ʠʤʝʶʪ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ʰʫʤʘ 

ʠ ʚʠʙʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʰʫʤʦʚʳʝ ʵʢʨʘʥʳ); 

- ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠʤʝʶʪ 

ʞʘʣʦʙʳ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʰʫʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ; 

- ɸʚʪʦʤʘʛʠʩʪʨʘʣʠ ʩ ʪʨʘʬʠʢʦʤ ʙʦʣʝʝ 6 ʤʣʥ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʛʦʜ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʚʳʰʝʥʥʦʛʦ ʰʫʤʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʝʥʠʷ ʦʙʱʝʛʦ ʪʨʘʬʠʢʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ; 
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- ɸʥʘʣʠʟ ʦʙʨʘʱʝʥʠʡ ʠ ʞʘʣʦʙ ʛʨʘʞʜʘʥ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʬʝʜʝʨʘʣʴʥʳʝ 

ʠʥʩʪʘʥʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʰʫʤʦʚʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʳʷʚʠʪʴ ʩʧʝʢʪʨ ʠʩʪʦʯʥʠʢʦʚ ʠ ʦʧʠʩʘʥʠʝ 

ʰʫʤʘ;  

- ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʟʘʤʝʨʦʚ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʙʨʘʱʝʥʠʡ 

ʛʨʘʞʜʘʥ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʥʘʜʟʦʨʥʳʝ ʦʨʛʘʥʳ. 
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ɺ ʣʘʙʦʨʘʪʦʨʠʠ çʄʝʭʘʥʠʢʘ ʛʨʫʥʪʦʚè ʢʘʬʝʜʨʳ ʀɻʆʌ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʛʨʫʥʪʘʭ ʥʘ ʩʪʝʧʝʥʴ ʠʭ 

ʤʦʨʦʟʥʦʡ (ʢʨʠʦʛʝʥʥʦʡ) ʧʫʯʠʠʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʚʣʘʞʥʦʩʪʠ ʥʘ ʩʪʝʧʝʥʴ ʤʦʨʦʟʥʦʡ ʧʫʯʠʥʠʩʪʦʩʪʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʛʨʫʥʪʦʚ. ʉʪʝʧʝʥʴ ʤʦʨʦʟʥʦʡ ʧʫʯʠʥʠʩʪʦʩʪʠ ʦʙʨʘʟʮʦʚ 

ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʩʭʦʜʷ ʠʟ ʠʟʤʝʥʝʥʠʷ 

ʠʭ ʦʙʲʝʤʘ ʧʨʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʘʚʥʠʚʘʣʠʩʴ ʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʜʝʣʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ ʥʘ ʩʪʝʧʝʥʴ ʤʦʨʦʟʥʦʡ 

ʧʫʯʠʥʠʩʪʦʩʪʠ ʛʨʫʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʫʥʜʘʤʝʥʪʳ, ʢʨʠʦʛʝʥʥʘʷ ʧʫʯʠʥʠʩʪʦʩʪʴ, ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʛʨʫʥʪʳ, ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʝ ʛʨʫʥʪʳ, ʧʨʦʤʦʨʘʞʠʚʘʥʠʝ 

In the laboratory of Soil Mechanics of the IGOF department, studies were 

conducted to determine the effect of changes in the percentage of organic matter in 

organomineral soils on the degree of their frost heaviness, as well as studies to 

determine the effect of humidity on the degree of frost heaviness of organic soils. 

The degree of frost heaviness of the samples was determined based on the results 

of the experiments based on the change in their volume during freezing. The 

obtained values were compared and according to the results of the study, 

appropriate conclusions were drawn about the effect of the percentage of organic 

inclusions on the degree of frost heaviness of the soil. 

Keywords: foundations, kryogenic heaviness, organic soils, organomineral 

soils, freezing 

  

ʄʥʦʛʦʣʝʪʥʝ- ʠ ʩʝʟʦʥʥʦ-ʤʝʨʟʣʳʝ ʛʨʫʥʪʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʍʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʚʝʣʠʢʦ, ʪʘʢ ʢʘʢ ʪʘʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, 

ʥʝʬʪʠ, ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʆʩʚʦʝʥʠʝ 

ʵʪʠʭ ʙʦʛʘʪʩʪʚ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʟʚʝʜʝʥʠʝʤ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʨʘʟʣʠʯʥʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʝʨʝʜʘʶʱʠʭ ʯʝʨʝʟ ʬʫʥʜʘʤʝʥʪʳ ʥʘʛʨʫʟʢʠ ʥʘ ʛʨʫʥʪ. 
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ʅʝʨʝʜʢʦ ʬʫʥʜʘʤʝʥʪʳ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʩʠʣʴʥʦʧʫʯʠʥʠʩʪʳʭ 

ʠ ʟʘʪʦʨʬʦʚʘʥʥʳʭ ʛʨʫʥʪʘʭ. ʆʙʱʘʷ ʟʘʪʦʨʬʦʚʘʥʥʦʩʪʴ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ 

ʨʘʡʦʥʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 70-

80% ʧʦ ʧʣʦʱʘʜʠ. ɺʚʠʜʫ ʵʪʦʛʦ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʣʠʷʥʠʷ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ ʛʨʫʥʪʦʚ ʥʘ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʫʥʜʘʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʷʭ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʝʧʝʥʴ ʤʦʨʦʟʥʦʡ ʧʫʯʠʥʠʩʪʦʩʪʠ ʛʨʫʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʪʘʜʠʷʭ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ [2]. ʕʪʦ ʜʝʣʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʩʦʦʨʫʞʝʥʠʡ ʧʦʚʳʰʝʥʥʦʛʦ ʠ ʥʦʨʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʝʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʨʘʩʯʝʪʘʭ ʦʩʥʦʚʘʥʠʡ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʧʝʨʚʠʯʥʳʭ ʩʪʘʜʠʷʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʡ ʥʝʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʬʦʨʤʫʣ. 

ʆʜʥʘʢʦ ʩʣʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʨʫʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʩʣʘʙʦ ʠʟʫʯʝʥʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʝʪʦʜʠʢʠ 

ʧʦʣʫʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʟʘʤʝʥʝ 

ʧʫʯʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʥʘ ʱʝʙʝʥʴ, ʧʝʩʦʢ ʠʣʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʫʶ ʩʤʝʩʴ. ɿʘʤʝʥʘ 

ʛʨʫʥʪʘ ð ʵʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʜʦʨʦʛʦʩʪʦʷʱʝʝ. ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʵʪʦʤʫ ʤʝʪʦʜʫ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʫʣʫʯʰʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʤʝʶʱʝʛʦʩʷ ʦʩʥʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʣʝʥʠʝ ʚ ʧʫʯʠʥʠʩʪʳʝ 

ʛʨʫʥʪʳ ʦʨʛʘʥʠʢʠ ʠʣʠ ʛʨʫʥʪʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʯʪʦ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʩʪʝʧʝʥʴ ʢʨʠʦʛʝʥʥʦʡ ʧʫʯʠʥʠʩʪʦʩʪʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʤ ʛʨʫʥʪʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʪʝʧʝʥʴʶ ʝʛʦ 

ʧʫʯʠʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ ʩʪʝʧʝʥʠ 

ʧʫʯʠʥʠʩʪʦʩʪʠ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʦʧʘʩʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʧʫʯʝʥʠʷ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʚʦʟʤʦʞʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʮʝʩʩ ʬʠʟʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʦʚ ʠʟʚʝʩʪʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʪʦʨʬʘ) ʚ ʠʭ ʩʦʩʪʘʚʝ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʦʷʣʘ ʚ ʥʘʙʣʶʜʝʥʠʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʠ 

ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʦʙʨʘʟʮʦʚ ʛʨʫʥʪʘ, ʧʦʤʝʱʝʥʥʳʭ ʚ ʤʦʨʦʟʠʣʴʥʫʶ ʢʘʤʝʨʫ, 

ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʚʳʚʦʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʫʯʠʥʠʩʪʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ (ʟʘʪʦʨʬʦʚʘʥʥʳʭ) 

ʛʨʫʥʪʦʚ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʩʫʛʣʠʥʢʝ ʣʝʛʢʦʤ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ (ʪʦʨʬʘ) ʦʪ 0 ʜʦ 75 %, ʘ ʪʘʢʞʝ ʥʘ ʯʠʩʪʦʤ ʥʝʡʪʨʘʣʴʥʦʤ ʪʦʨʬʝ 

(ʦʨʛʘʥʠʯʝʩʢʠʡ ʛʨʫʥʪ) ʧʨʠ ʚʣʘʞʥʦʩʪʠ 20 ʠ 225%). 
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ʕʢʩʧʝʨʠʤʝʥʪ ʚʳʧʦʣʥʷʣʩʷ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ çʄʝʭʘʥʠʢʘ ʛʨʫʥʪʦʚè 

ʢʘʬʝʜʨʳ ʀɻʆʌ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ 

ʛʨʫʥʪʘ ʢ ʠʩʧʳʪʘʥʠʷʤ: ʩʫʧʝʩʴ ʚʳʩʫʰʠʚʘʣʘʩʴ ʜʦ ʥʫʣʝʚʦʡ ʚʣʘʞʥʦʩʪʠ ʠ 

ʠʟʤʝʣʴʯʘʣʘʩʴ; ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʧʦʜʙʠʨʘʣʦʩʴ ʪʨʝʙʫʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʛʨʫʥʪ + ʪʦʨʬ), ʢʦʪʦʨʳʝ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠʩʴ; ʜʘʣʝʝ ʚ 

ʧʦʣʫʯʝʥʥʳʡ ʛʨʫʥʪ ʜʦʙʘʚʣʷʣʩʷ, ʚʳʯʠʩʣʝʥʥʳʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʚʣʘʞʥʦʩʪʠ, ʦʙʲʝʤ ʚʦʜʳ; ʛʨʫʥʪ ʩ ʚʦʜʦʡ ʧʝʨʝʤʝʰʠʚʘʣʩʷ ʜʦ ʦʜʥʦʨʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʤʝʱʘʣʩʷ ʚ ʝʤʢʦʩʪʴ-ʛʨʫʥʪʦʥʦʩ (ʨʠʩʫʥʦʢ 1). ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʨʘʟʝʮ ʛʨʫʥʪʘ ʫʧʣʦʪʥʷʣʩʷ ʚ ʪʝʯʝʥʠʠ ʤʠʥʫʪʳ ʜʘʚʣʝʥʠʝʤ 0,10 

ʄʇʘ ʠ ʧʦʤʝʱʘʣʩʷ ʚ ʤʦʨʦʟʠʣʴʥʫʶ ʢʘʤʝʨʫ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ -24Áʉ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʩʫʪʦʢ ʧʨʦʠʟʚʦʜʠʣʩʷ ʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʝʤʘ ʦʙʨʘʟʮʘ ʛʨʫʥʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʧʦʣʥʝʥʠʷ ʝʤʢʦʩʪʠ-ʛʨʫʥʪʦʥʦʩʘ 

ʦʭʣʘʞʜʝʥʥʦʡ ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʝʡ ʞʠʜʢʦʩʪʴʶ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɽʤʢʦʩʪʴ-ʛʨʫʥʪʦʥʦʩ 

 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʝʤʢʦʩʪʠ-ʛʨʫʥʪʦʥʦʩʳ ʠʟ 

ʪʨʫʙ ʧʦ ɻʆʉʊ 10704-91 ʠ ʧʣʘʩʪʠʥ ʧʦ ɻʆʉʊ 103-2006 (ʩʤ. ʨʠʩʫʥʦʢ 1). ʇʦ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʡ ʝʤʢʦʩʪʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦ ʜʚʘ ʨʷʜʘ 

ʢʦʥʪʨʦʣʴʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʬʠʢʩʠʨʦʚʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʦʙʲʝʤ 

ʛʨʫʥʪʘ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʧʨʠ ʧʨʦʤʦʨʘʞʠʚʘʥʠʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʤʝʩʠ ʯʘʩʪʠʮ ʩʫʧʝʩʠ ʠ ʨʘʟʣʠʯʥʦʛʦ 

ʧʦ ʦʙʲʝʤʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʪʦʨʬʘ) ʩ ʠʟʚʝʩʪʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʮʦʚ 

ʅʦʤʝʨ 

ʦʙʨʘʟʮʘ 
ɺʠʜ ʦʙʨʘʟʮʘ ʉʦʩʪʘʚ 

1 2 3 

1 

 

100% ʚʦʜʘ 

2 

 

100% ʩʫʛʣʠʥʦʢ, ʚʣʘʞʥʦʩʪʴ 

W=20% 

3 

 

75% ʩʫʛʣʠʥʦʢ+ 25% ʪʦʨʬʘ, 

ʚʣʘʞʥʦʩʪʴ W=20% 

4 

 

50% ʩʫʛʣʠʥʦʢ+ 50% ʪʦʨʬʘ, 

ʚʣʘʞʥʦʩʪʴ W=20% 

 

5 

 

25% ʩʫʛʣʠʥʦʢ+ 75% ʪʦʨʬʘ, 

ʚʣʘʞʥʦʩʪʴ W=20% 
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6 

 

100% ʪʦʨʬʘ, ʚʣʘʞʥʦʩʪʴ 

W=20% 

7 

 

100% ʪʦʨʬʘ, ʚʣʘʞʥʦʩʪʴ 

W=225% 

 

ʇʫʯʠʥʠʩʪʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʦʙʨʘʟʮʘ ʢ 

ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʦʙʲʝʤʫ, ʧʦʤʥʦʞʝʥʥʦʝ ʥʘ 100%. ɼʘʥʥʳʝ ʠʟʤʝʨʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʚʦʜʥʦʡ ʜʠʘʛʨʘʤʤʝ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʚʦʜʥʘʷ ʜʠʘʛʨʘʤʤʘ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʪʦʨʬʘ ʚ ʛʨʫʥʪʝ ʩʥʠʞʘʝʪʩʷ ʧʫʯʠʥʠʩʪʦʩʪʴ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʦʛʦ ʛʨʫʥʪʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʢʨʠʦʛʝʥʥʦʡ 
ʧʫʯʠʥʠʩʪʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ ʥʠʭ ʛʨʫʥʪʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʣʫʯʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ; 

- ʚʦʟʤʦʞʥʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʛʨʫʥʪʦʚ ʩ ʨʘʟʥʳʤ ʧʨʦʮʝʥʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ, 

ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮ (ʥʦʤʦʛʨʘʤʤ, ʛʨʘʬʠʢʦʚ) ʩʪʝʧʝʥʠ ʧʫʯʠʥʠʩʪʦʩʪʠ 
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ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʳʭ ʛʨʫʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʦʧʘʩʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʧʫʯʝʥʠʷ ʙʝʟ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʆʩʥʦʚʘʥʠʷ, ʬʫʥʜʘʤʝʥʪʳ ʠ ʧʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ/ ʄ.ʀ. ɻʦʨʙʫʥʦʚ-

ʇʦʩʘʜʦʚ, ɺ.ɸ. ʀʣʴʠʯʸʚ, ɺ.ʀ., ɺ.ʀ. ʂʨʫʪʦʚ [ʠ ʜʨ.]; ʧʦʜ ʦʙʱ. ʨʝʜ. ɽ.ɸ. 

ʉʦʨʦʯʘʥʘ, ʖ.ɻ. ʊʨʦʬʠʤʝʥʢʦʚʘ. ï ʄ.: ʉʪʨʦʡʠʟʜʘʪ. ï 1985. ï 480 ʩ. 

2. ɻʆʉʊ 30416-2020. ɻʨʫʥʪʳ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ. 

ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ï 2021. ï 22 ʩ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʩ ʢʣʠʝʥʪʘʤʠ. ʕʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷʤʠ ʩ 

ʢʣʠʝʥʪʘʤʠ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʪʨʘʠʚʘʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ 

ʢʣʠʝʥʪʘʤʠ ʚʢʣʶʯʘʶʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʠʝʥʪʘʤʠ, ʩʦʙʠʨʘʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ, ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʙʣʦʢ-

ʩʭʝʤʳ, ʪʨʘʥʩʧʦʨʪʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

The paper studies methods of establishing connections with clients. This 

technology is a customer relationship management strategy based on the use of 

information technology. It allows companies to better understand their customers, 

optimize customer service processes and improve customer experience. The basic 

principles of customer relationship building technology include automation of 

customer interaction processes, collection and analysis of customer data, 

personalization of service and management of customer relationships throughout 

their life cycle. 

Key words: customer relationships, automation, flowcharts, transport 

services, ways of interaction 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʢʦʛʜʘ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʨʳʥʢʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʦʩʪʨʦʡ, ʚʘʞʥʦ ʫʤʝʪʴ ʧʨʠʚʣʝʢʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ ʢʣʠʝʥʪʦʚ. ʈʘʟʥʦʦʙʨʘʟʠʝ 

ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʩ ʥʠʤʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʙʱʝʥʠʝ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʪʝʣʝʬʦʥ, 

ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʯʘʪʳ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʜʨ. ʂʘʞʜʳʡ ʢʣʠʝʥʪ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʩʚʦʡ ʩʧʦʩʦʙ ʦʙʱʝʥʠʷ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʠʤ ʚʳʙʦʨ ʠ ʙʳʪʴ 
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ʜʦʩʪʫʧʥʳʤʠ ʥʘ ʚʩʝʭ ʧʣʘʪʬʦʨʤʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ 

ʦʬʬʣʘʡʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʢʣʠʝʥʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʧʨʦʚʝʜʝʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚʩʪʨʝʯ ʠ ʧʨʝʟʝʥʪʘʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʢʨʝʧʠʪʴ ʜʦʚʝʨʠʝ ʠ 

ʣʠʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. [1] 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʤʳ ʧʦʩʚʷʪʠʤ ʚʥʠʤʘʥʠʝ 

ʢʣʶʯʝʚʳʤ ʤʝʪʦʜʘʤ ʦʙʱʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ. [2] 

ɹʣʘʛʦʜʘʨʷ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʤʫ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʘʤʳʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ, 

ʘ ʠʤʝʥʥʦ ʣʠʯʥʳʝ ʚʩʪʨʝʯʠ, ʪʝʣʝʬʦʥʥʳʝ ʨʘʟʛʦʚʦʨʳ/ʵʣ. ʧʦʯʪʘ, ʦʙʱʝʥʠʝ ʯʝʨʝʟ 

ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʂʣʠʝʥʪʘ ʠ ʈɾɼ ʄʘʨʢʝʪ. 

ɼʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʙʣʦʢ-ʩʭʝʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʘʞʜʦʛʦ 

ʰʘʛʘ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʣʠʝʥʪʘʤʠ ʜʣʷ ʯʝʪʳʨʝʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. [3] 

ɹʣʦʢ-ʩʭʝʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʦʙʨʘʞʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1  4. 

ʅʘ ʦʩʥʦʚʝ ʙʣʦʢ-ʩʭʝʤ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʦʙʱʠʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʧʦʩʦʙʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1, ʠ ʧʦʩʪʨʦʝʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʊʘʙʣʠʮʘ 1 ï ɺʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ 

ʉʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʦʤ ɺʨʝʤʷ, ʤʠʥʫʪʳ 

ʇʦ ʪʝʣʝʬʦʥʫ/ʵʣ.ʧʦʯʪʝ 305 

ʃʠʯʥʦʝ ʦʙʱʝʥʠʝ 330 

ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʂʣʠʝʥʪʘ 80 

ʈɾɼ ʄʘʨʢʝʪ 150 
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ʈʠʩʫʥʦʢ 1 ï ʃʠʯʥʦʝ ʦʙʱʝʥʠʝ ʩ ʢʣʠʝʥʪʦʤ 

 

 

 
ʈʠʩʫʥʦʢ 2 ï ʊʝʣʝʬʦʥ/ʵʣ. ʧʦʯʪʘ 

 

 

 

 
ʈʠʩʫʥʦʢ 3 ï ʈɾɼ ʄʘʨʢʝʪ 
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ʈʠʩʫʥʦʢ 4 ï ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʂʣʠʝʥʪʘ 

 

 
ʈʠʩʫʥʦʢ 5 ï ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʦʧʝʨʘʮʠʡ  

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʠʝʥʪʦʤ ʠ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʫʩʣʫʛ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʱʝʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ ʩʪʘʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʂʣʠʝʥʪʘ ʠ ʈɾɼ ʄʘʨʢʝʪ. ʕʪʠ ʤʝʪʦʜʳ 

ʧʦʟʚʦʣʷʶʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʫʩʪʨʘʥʷʪʴ ʠʟʙʳʪʦʯʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʠ ʵʪʦʤ 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʚʢʣʶʯʘʷ ʧʨʦʩʤʦʪʨ ʜʠʩʣʦʢʘʮʠʠ, ʟʘʢʘʟ ʩʧʨʘʚʦʢ, ʩʦʟʜʘʥʠʝ ʧʘʤʷʪʦʢ, ʘʢʪʦʚ, 

ʧʨʝʪʝʥʟʠʡ ʠ ʪ.ʜ. ʂʨʦʤʝ ʵʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ 

ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ, ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʥʠʞʘʝʪ ʚʨʝʤʷ ʦʪʢʣʠʢʘ ʥʘ ʟʘʧʨʦʩʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʥʦʭʠʥ ʂ. ʂʦʤʧʣʝʢʩʥʳʡ ʠ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʟʘʜʘʯʘʤ 

ʢʣʠʝʥʪʘ ʢʘʢ ʟʘʣʦʛ ʫʩʧʝʭʘ. ï ʄ.: ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ. ī 2018. ī 22ʩ. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʎʝʥʪʨ ʧʨʦʜʘʞʠ ʫʩʣʫʛ ʆɸʆ çʈɾɼè 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ozd-center.ru/cat/info-system 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15.02.2024). 
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3. ʂʨʘʩʠʣʦʚ ʂ.ʉ., ʃʦʛʘʯ ɸ.ɺ., ʉʢʚʦʨʮʦʚ ɸ.ʅ., ʐʘʙʘʥʦʚ ɽ.ɺ. ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ 

ʢʣʠʝʥʪʘ ʆɸʆ çʈɾɼè ʚ ʩʬʝʨʝ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ʧʦʜʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʘʛʦʥʦʨʝʤʦʥʪʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ɺʈʇ) (ʃʂ ʈɾɼ-ɻʈʋɿ 

ɺʈʇ) ï 2023. 
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ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʂʆʄʇɸʅʀʁ 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʥʘʙʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʧʘʥʠʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʢʦʤʧʘʥʠʠ, 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʣʫʛʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʮʝʧʝʡ 

ʧʦʩʪʘʚʦʢ ʜʣʷ ʢʦʤʧʘʥʠʡ ʥʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: anyLogistix. ɽʤʢʦʩʪʴ ʨʳʥʢʘ ʦʛʨʦʤʥʘʷ ʚ ʩʚʷʟʠ ʩ 

ʫʭʦʜʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʦʠ ʩʠʩʪʝʤʳ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ. ʇʨʦʮʝʩʩ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʤʦʪʠʚʠʨʫʝʪ 

ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʚʦʠʭ ʠʟʜʝʨʞʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʟʘʜʘʯʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 

Today, supply chains play a key role in the organization of production and supply, 

determining the efficiency and competitiveness of companies. Supply chain 

modeling allows to predict and analyze the companyôs work, optimize processes 

and make informed management decisions. This article considers the service on 

modeling of supply chains for companies on the basis of the existing developed 

software: anyLogistix. The capacity of the market is huge due to the departure of 

foreign companies that used their systems of modeling supply chains. The import 

substitution process motivates Russian companies to use mathematical and 

software models to optimize their costs, including logistics. 

Keywords: supply chain, modelling, logistic tasks, design, interrelated 

processes 

 

ʎʝʧʴ ʧʦʩʪʘʚʦʢ ï ʢʦʤʧʣʝʢʩʥʘʷ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ 

ʦʙʲʝʢʪʦʚ, ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʩʳʨʴʝ ʚ ʛʦʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʨʘʩʧʨʝʜʝʣʷʶʱʠʭ ʝʝ 

ʜʦ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʣʠ ʢʦʥʝʯʥʳʭ ʢʣʠʝʥʪʦʚ. 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʝʟʦʰʠʙʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʛʜʝ ʠ ʢʦʛʜʘ ʨʘʟʤʝʩʪʠʪʴ ʥʦʚʳʡ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʣʠʥʠʶ ʥʫʞʥʦ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʮʝʧʠ ʧʦʩʪʘʚʦʢ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ 

ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ (ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʩʢʣʘʜʦʚ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʦʢ), ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʦʢʦʚ ʤʝʞʜʫ ʥʠʤʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʶ ʟʘʪʨʘʪ. ʆʧʪʠʤʘʣʴʥʳʡ ʜʠʟʘʡʥ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ ʥʘʜʸʞʥʦʡ ʠ ʨʝʥʪʘʙʝʣʴʥʦʡ, ʘ ʪʘʢʞʝ ʙʳʣʘ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʦʡ, ʯʪʦʙʳ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ.  ʊʘʢʞʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ð ʵʪʦ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ. ʎʝʧʴ 

ʧʦʩʪʘʚʦʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ. ʅʦʚʳʝ 

ʚʳʟʦʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʙʠʟʥʝʩ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ, ʘ ʫʩʧʝʭ 

ʪʨʝʙʫʝʪ ʙʳʩʪʨʦʛʦ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠ ʠ ʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ 

ʩʠʪʫʘʮʠʶ ʜʦʚʦʣʴʥʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʡ. ɿʘʜʘʯʘ ʝʱʝ ʙʦʣʴʰʝ ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ð 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ð ʯʘʩʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʘʢʠʝ ʩʣʦʞʥʳʝ ʠ ʠʟʤʝʥʯʠʚʳʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ. 

ʊʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʪʠʢʠ. ɺʦʪ 

ʧʦʯʝʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʚʩʝ ʯʘʱʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʛʠʙʢʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ, ʯʝʤ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ. 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʙʫʜʫʱʝʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʠʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʮʝʧʦʯʢʠ ʇʆ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. [4] 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʙʫʜʝʪ ʨʝʰʘʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʣʘʜʝʶʪ ʥʝʩʢʦʣʴʢʠʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. ʇʨʠ ʚʳʧʫʩʢʝ ʧʨʦʜʫʢʮʠʠ ʚ 

ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʩʣʦʞʥʝʝ ʫʧʨʘʚʣʷʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ. ʅʘ ʥʠʭ 

ʚʣʠʷʶʪ ʠʟʤʝʥʯʠʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʘʨʠʬʳ ʚ ʨʝʛʠʦʥʘʭ, ʩʝʟʦʥʥʦʩʪʴ ʠ ʧʨʦʯʝʝ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʠ ʫʩʣʦʞʥʝʥʠʠ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʝʪʠ ʧʦʚʳʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʜʦʩʪʘʚʢʫ ʧʨʦʜʫʢʮʠʠ. ɽʱʝ ʦʜʥʘ ʩʣʦʞʥʦʩʪʴ ʮʝʧʠ 

ʧʦʩʪʘʚʦʢ ʢʦʤʧʘʥʠʠ ï ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʭʝʤʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʜʦʩʪʘʚʢʘ ʩ ʟʘʚʦʜʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘʧʨʷʤʫʶ ʦʧʪʦʚʳʤ ʠʣʠ 

ʨʦʟʥʠʯʥʳʤ ʢʣʠʝʥʪʘʤ, ʢʨʦʩʩ-ʜʦʢʠʥʛʦʤ ʠʣʠ ʧʝʨʝʚʘʣʢʦʡ ʯʝʨʝʟ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʩʢʣʘʜ. ʉʭʝʤʘ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʦʩʪʘʚʢʠ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ, ʢʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʪʝʢʫʱʠʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʝʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ. 
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ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʫʛʠ ʧʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʜʣʷ ʢʦʤʧʘʥʠʡ ʥʘ ʙʘʟʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: anyLogistix. 

ʆʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ:  

¶ ʧʦʠʩʢ ʢʣʠʝʥʪʘ;  

¶ ʦʙʩʫʞʜʝʥʠʝ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ;  

¶ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ;  

¶ ʤʦʥʠʪʦʨʠʥʛ ʜʝʡʩʪʚʫʶʱʝʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ;  

¶ ʚʥʝʩʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʝʡʩʪʚʫʶʱʝʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʚ 
ʧʨʦʛʨʘʤʤʥʫʶ ʩʨʝʜʫ;  

¶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 
ʘʧʧʘʨʘʪʘ. 

ʇʨʦʛʥʦʟʥʳʝ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʣʠ: ʠʥʜʝʢʩ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

(PI) ï 1,3; ʚʥʫʪʨʝʥʥʷʷ ʩʪʘʚʢʘ ʜʦʭʦʜʥʦʩʪʠ (IRR) ï 45 %.  

ʆʩʥʦʚʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ:  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʚʦʟʥʦʡ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ;  

2. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʤʦʜʝʣʝʡ 

ʫʧʨʘʚʣʝʥʠʷ;  

3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʦ 
ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ;  

4. ʂʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʤʠʥʠʤʠʟʘʮʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʤʦʱʥʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʢʪʠʚʦʚ. 

ʆʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ çʨʳʥʢʘè ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʙʠʟʥʝʩʘ: ʸʤʢʦʩʪʴ ʨʳʥʢʘ 

ʦʛʨʦʤʥʘʷ ʚ ʩʚʷʟʠ ʩ ʫʭʦʜʦʤ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʚʦʠ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʝʧʝʡ ʧʦʩʪʘʚʦʢ. ʇʨʦʮʝʩʩ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ 

ʤʦʪʠʚʠʨʫʝʪ ʨʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʚʦʠʭ ʠʟʜʝʨʞʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ. 

ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʫʪʦʯʥʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʮʠʠ, çʬʦʨʤʠʨʦʚʘʥʠʝè 

ʨʳʥʢʘ ʩʙʳʪʘ; (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʧʦʢʫʧʘʪʝʣʝʤ, ʧʨʦʚʝʨʢʘ 

ʛʠʧʦʪʝʟ, ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʪ.ʧ.): ʩ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʦʡ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʙʫʜʝʤ ʫʣʫʯʰʘʪʴ ʧʨʦʮʝʩʩ ʩʙʦʨʘ ʩʚʝʜʝʥʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʤʦʜʝʣʝʡ ʧʦʩʣʝʜʫʶʱʠʭ ʢʣʠʝʥʪʦʚ. ʈʘʩʰʠʨʷʪʴ ʙʠʟʥʝʩ ʙʫʜʝʤ ʟʘ ʩʯʸʪ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʧʦʨʪʬʝʣʷ ʧʨʦʝʢʪʦʚ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʫʚʝʨʝʥʥʝʝ 

ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ. [5] 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʜʫʢʮʠʠ: ʧʣʘʥʠʨʫʝʪʩʷ ʥʘ ʢʦʥʪʨʘʢʪʥʦʡ ʦʩʥʦʚʝ, ʧʦʠʩʢ 

ʢʣʠʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʯʝʯʥʦ ʚ ʧʨʦʮʝʩʩʝ ʙʝʩʝʜʳ ʠ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ. 
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ɺʘʞʥʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʩʪʠʢʝ. 

ʉʦʭʨʘʥʥʦʩʪʴ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʘʢʠʭ ʛʨʫʟʦʚ ʚʦ ʚʨʝʤʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʷʚʣʷʶʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʩʧʨʦʩ ʥʘ 

ʩʚʝʞʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ. ʇʨʦʠʟʚʝʜʝʥ 

ʨʘʩʯʝʪ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʙʨʘʥ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ: ɸʈɺ, 

ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʡ ʬʫʨʛʦʥ ʠ ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʡ ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʡ 

ʢʦʥʪʝʡʥʝʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ɸʈɺ, ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʡ ʬʫʨʛʦʥ, ʢʦʥʪʝʡʥʝʨ 

The importance of transporting perishable goods in modern logistics. Preservation 

of quality and safety of such goods during transportation are of primary 

importance, since the demand for fresh and high-quality products is rapidly 

growing. The calculation of thermal capabilities was made, the rolling stock was 

selected: ARV, refrigerated van and large-capacity refrigerated container. 

Keywords: Thermal capabilities, amount of heat, ARV, refrigerated van, 

container 
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ʇʝʨʝʚʦʟʢʘ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʣʦʛʠʩʪʠʢʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʥʘ ʩʚʝʞʠʝ ʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʜʨʫʛʠʝ 

ʪʦʚʘʨʳ, ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥ. ʉʦʭʨʘʥʥʦʩʪʴ ʢʘʯʝʩʪʚʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠʤʝʝʪ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʚʣʘʞʥʦʩʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʚʩʝʤ ʧʫʪʠ 

ʩʣʝʜʦʚʘʥʠʷ. ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠʛʨʘʶʪ ʚ 

ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʛʘʨʘʥʪʠʨʫʷ ʥʘʜʣʝʞʘʱʠʝ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ.  

ʇʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʧʝʨʝʚʦʟʢʠ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʦʩʥʘʱʝʥʥʳʝ ʩʦʚʨʝʤʝʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʩʦʙʣʶʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʦʨʯʠ ʛʨʫʟʦʚ ʜʘʞʝ 

ʥʘ ʜʣʠʪʝʣʴʥʳʭ ʤʘʨʰʨʫʪʘʭ. 

ʎʝʣʴʶ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʩʯʸʪʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʛʨʫʟʦʚʦʝ ʧʦʤʝʱʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʧʨʠʙʦʨʦʚ ʦʭʣʘʞʜʝʥʠʷ 

ʠ ʪʝʨʷʝʤʦʛʦ ʧʨʠ ʦʪʦʧʣʝʥʠʠ ʚʘʛʦʥʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʭʦʣʦʜʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʠ ʤʦʱʥʦʩʪʠ ʧʨʠʙʦʨʦʚ ʦʭʣʘʞʜʝʥʠʷ. 

ʊʝʧʣʦʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʘʛʦʥ ʫʯʠʪʳʚʘʶʪʩʷ ʩ ʫʯʸʪʦʤ ʬʘʢʪʦʨʦʚ ʜʠʩʣʦʢʘʮʠʠ 

ʚʘʛʦʥʘ ʠʣʠ ʢʦʥʪʝʡʥʝʨʘ, ʨʝʞʠʤʘ ʧʝʨʝʚʦʟʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʨʠ ʨʝʞʠʤʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ ʠʤʝʥʥʦ: 

- 1-ʡ ʨʝʞʠʤ - ʧʝʨʝʚʦʟʢʘ ʉʇɻ ʚ ʪʷʞʸʣʳʡ (ʣʝʪʥʠʡ) ʧʝʨʠʦʜ ʛʦʜʘ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʫʟʦʚ; ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʟʦʚ ʦʪ -18 ʜʦ -20Áʉ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ +25 ʜʦ +40Áʉ; ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʫʟʦʚʦʤ ʧʦʤʝʱʝʥʠʠ 

ʚʘʛʦʥʘ -18 ʯ -20Áʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 30 - 80 %; 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚ ʛʨʫʟʦʚʦʤ ʧʦʤʝʱʝʥʠʠ ʥʝ ʥʠʞʝ 80 %; 

- 2-ʡ ʨʝʞʠʤ - ʧʝʨʝʚʦʟʢʘ ʥʝʦʭʣʘʞʜʸʥʥʦʡ ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ 

ʦʭʣʘʞʜʝʥʠʝʤ ʚ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ; ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ +25 ʜʦ 

+40Áʉ; ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʫʟʦʚʦʤ ʧʦʤʝʱʝʥʠʠ ʚʘʛʦʥʘ +4 Áʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 30 - 80 %; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʛʨʫʟʦʚʦʤ 

ʧʦʤʝʱʝʥʠʠ ʚʘʛʦʥʘ ʥʝ ʥʠʞʝ 80 %; 

- 3-ʡ ʨʝʞʠʤ - ʧʝʨʝʚʦʟʢʘ ʛʨʫʟʦʚ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʩ ʦʪʦʧʣʝʥʠʝʤ; ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʪ -20 ʜʦ -40Áʉ; ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʫʟʦʚʦʤ ʧʦʤʝʱʝʥʠʠ 

ʚʘʛʦʥʘ ʦʪ +12 ʜʦ +14Áʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 80 %; 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʛʨʫʟʦʚʦʤ ʧʦʤʝʱʝʥʠʠ ʚʘʛʦʥʘ ʥʝ ʥʠʞʝ 80 

%. 

ʆʙʱʠʝ ʪʝʧʣʦʧʦʩʪʫʧʣʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʥʝʧʨʝʨʳʚʥʳʝ, ʢʦʪʦʨʳʝ 

ʜʝʡʩʪʚʫʶʪ ʥʝʧʨʝʨʳʚʥʦ ʥʘ ʚʩʝʤ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʛʨʫʟʘ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʛʨʫʟ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʠ ʦʜʥʦʨʘʟʦʚʳʝ, 

ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʦʜʥʦʢʨʘʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʛʨʫʟ ʙʦʣʴʰʝ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ. 
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ʂ ʥʝʧʨʝʨʳʚʥʳʤ ʦʪʥʦʩʷʪʩʷ ʪʝʧʣʦʧʨʠʪʦʢʠ: 

1) ɺʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʧʦʤʝʱʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʘ 

ʚʥʫʪʨʠ ʚʘʛʦʥʘ; 

2) ɿʘ ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʟʜʫʭʘ, ʪʦ ʝʩʪʴ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʚʝʞʝʛʦ 

ʚʦʟʜʫʭʘ ʚʥʫʪʨʴ ʛʨʫʟʦʚʦʛʦ ʧʦʤʝʱʝʥʠʷ ʯʝʨʝʟ ʥʝʧʣʦʪʥʦʩʪʴ ʜʚʝʨʝʡ, ʩʣʠʚʥʳʭ 

ʧʨʠʙʦʨʦʚ, ʣʶʢʦʚ; 

3) ʆʪ ʧʣʦʜʦʦʚʦʱʝʡ ʧʨʠ ʜʳʭʘʥʠʠ, ʪʦ ʝʩʪʴ ʦʪ ʚʳʜʝʣʝʥʠʷ ʠʤʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʪʝʧʣʦʪʳ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ ʧʨʦʮʝʩʩʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʦʪʥʦʩʷʪʩʷ ʪʝʧʣʦʧʨʠʪʦʢʠ: 

1) ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; 

2) ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʨʘʙʦʪʝ ʚʝʥʪʠʣʷʪʦʨʦʚ-ʮʠʨʢʫʣʷʪʦʨʦʚ; 

3) ʆʪ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʥʫʪʨʴ ʛʨʫʟʦʚʦʛʦ ʧʦʤʝʱʝʥʠʷ ʧʨʠ 

ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ; 

4) ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʦʪʪʘʠʚʘʥʠʶ ʩʥʝʛʦʚʦʡ ʰʫʪʳ (ʠʥʝʷ), ʢʦʪʦʨʘʷ 

ʦʙʨʘʟʫʝʪʩʷ ʥʘ ʚʦʟʜʫʭʦʦʭʣʘʜʠʪʝʣʷʭ ʭʦʣʦʜʠʣʴʥʳʭ ʤʘʰʠʥ ʟʘ ʩʯʝʪ 

ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ, ʧʨʦʥʠʤʘʝʤʦʡ ʩ ʪʝʧʣʳʤ ʚʦʟʜʫʭʦʤ ʚʥʫʪʨʴ ʛʨʫʟʦʚʦʛʦ 

ʧʦʤʝʱʝʥʠʷ ʧʨʠ ʠʥʬʠʣʴʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʝʥʪʠʣʠʨʦʚʘʥʠʠ. 

ʂ ʦʜʥʦʨʘʟʦʚʳʤ ʦʪʥʦʩʷʪʩʷ ʪʝʧʣʦʧʨʠʪʦʢʠ: 

1) ʆʪ ʦʭʣʘʞʜʘʝʤʦʛʦ ʛʨʫʟʘ, ʪʘʨʳ ʠ ʩʨʝʜʩʪʚ ʧʘʢʝʪʠʨʦʚʘʥʠʷ; 

2) ʆʪ ʦʭʣʘʞʜʘʝʤʦʛʦ ʠʣʠ ʦʪʝʧʣʷʝʤʦʛʦ ʢʫʟʦʚʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʫʣʷ; 

3) ʆʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʛʨʫʟʘ ʧʨʠ ʧʦʛʨʫʟʢʝ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ 

ʚʳʙʨʘʥ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ: ɸʈɺ, ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʡ ʬʫʨʛʦʥ ʠ 

ʢʨʫʧʥʦʪʦʥʥʘʞʥʳʡ ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʡ ʢʦʥʪʝʡʥʝʨ (ʂʈʂ).  

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʚʝʜʝʥʦ ʯʝʨʝʟ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʨʠʙʦʨʦʚ ʦʭʣʘʞʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὗ̏ ̂̚ ὗ ὗ ὗ ,   (1) 

ʛʜʝ Q1 ï ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʛʨʫʟʦʚʦʝ ʧʦʤʝʱʝʥʠʝ ʦʪ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʦʟʜʫʭʘ ʤʘʰʠʥʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʯʝʨʝʟ ʦʛʨʘʞʜʝʥʠʷ ʢʫʟʦʚʘ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ɺʪ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 2: 

ὗ Ὂ̑ϽὯϽὸ̎ ὸ̃ Ὂ̍ϽὯ̍ Ͻὸ̍ ὸ̃ ,  (2) 

Q2 ï ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʛʨʫʟʦʚʦʝ ʧʦʤʝʱʝʥʠʝ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 3: 

ὗ ὊϽὯϽὸ ὸ̃ Ͻ  ,   (3) 

Q3 ï ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʛʨʫʟʦʚʦʝ ʧʦʤʝʱʝʥʠʝ ʯʝʨʝʟ 

ʥʝʧʣʦʪʥʦʩʪʠ ʢʫʟʦʚʘ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 4: 

ὗ
ȟ
ϽὭ Ὥ ,   (4) 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 
ʅʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʚʦʟʢʠ 

ʅ-ʂ/ʂ-ʅ ʅ-ɽ/ɽ-ʅ ʅ-ɸ/ɸ-ʅ 

Ỗ,  +2/-18 -3/+5 +10/+3 

tʥ,  +14,48 +15,28 +18,04 

 

ɼʣʷ ʨʘʩʯʝʪʦʚ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʛʨʫʟʦʚ ʜʣʷ ʧʝʨʝʚʦʟʢʠ: ʅ-ʂ ï 

ʦʚʦʱʠ; ʂ-ʅ ï ʤʦʨʦʞʝʥʥʦʝ; ʅ-ɽ ï ʩʣʠʚʦʯʥʦʝ ʤʘʩʣʦ; ɸ-ʅ ï ʷʙʣʦʢʠ. 

ʀʪʦʛʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʠ ʧʝʨʝʚʦʟʢʝ ʛʨʫʟʦʚ ʚ 

ɸʈɺ ʚʘʛʦʥʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʝʤ ʚʳʜʝʣʝʥʠʠ ʪʝʧʣʘ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʆʪ ʯʝʛʦ ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʠʪ ʦʙʲʸʤ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ  

 
ʈʠʩʫʥʦʢ 1 ï ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʝ ʧʨʠʙʦʨʘʤʠ 

 

ɽʩʣʠ ʫʛʣʫʙʠʪʴʩʷ ʪʝʭʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʦʚ, ʪʦ ʤʦʞʥʦ ʦʙʦʩʥʦʚʘʪʴ 

ʩʪʦʣʴ ʦʱʫʪʠʤʫʶ ʨʘʟʥʠʮʫ ʚ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʝʧʣʦʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʢʫʟʦʚʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʅʘʧʨʠʤʝʨ, ʫ ɸʈɺ ʚʘʛʦʥʦʚ ʩʝʥʳ ʩʜʝʣʘʥʳ ʠʟ ʛʦʬʨʠʨʦʚʘʥʥʦʛʦ 

ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʣʠʩʪʘ ʪʦʣʱʠʥʦʡ 3 ʤʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ ʩʪʝʥʳ ʩʦʩʪʦʷʪ ʠʟ ʩʵʥʜʚʠʯ-ʧʘʥʝʣʝʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʵʥʜʚʠʯ-

ʧʘʥʝʣʠ ʩʦʩʪʦʷʪ ʠʟ 100 ʤʤ ʩʣʦʷ ʧʝʥʦʧʦʣʠʫʨʝʪʘʥʘ ʧʦʢʨʳʪʳʤ 2-3 ʤʤ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʴʶ. 

ɸʈɺ-ʚʘʛʦʥʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʤʠ ʢʦʥʪʝʡʥʝʨʘʤʠ. ɸʈɺ-ʚʘʛʦʥʳ ʠʤʝʶʪ ʧʣʦʱʘʜʴ ʧʦʣʘ 47 
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ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʠ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ 60 ʪʦʥʥ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʝ 

ʨʝʬʨʠʞʝʨʘʪʦʨʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʧʣʦʱʘʜʴ ʧʦʣʘ ʦʪ 20 ʜʦ 30 

ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʠ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʦʪ 20 ʜʦ 25 ʪʦʥʥ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ɸʈɺ-

ʚʘʛʦʥʘʤ ʧʝʨʝʚʦʟʠʪʴ ʙʦʣʴʰʝ ʛʨʫʟʘ ʠ ʜʦʣʴʰʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ. 

ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ. 

ʇʨʘʚʠʣʴʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʠ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʝʨʝʚʦʟʠʤʳʭ 

ʛʨʫʟʦʚ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʝʨʝʚʦʟʢʠ ʪʘʢʠʭ 

ʪʦʚʘʨʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʧʣʦʪʝʭʥʠʢʠ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʣʫʯʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ 

ʩʢʦʨʦʧʦʨʪʷʱʠʭʩʷ ʛʨʫʟʦʚ. 
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ʉʣʘʞʝʥʥʳʡ ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘ ʩʢʣʘʜʝ ʚʝʜʝʪ ʢ ʙʝʩʧʝʨʝʙʦʡʥʦʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʦʧʝʨʘʮʠʡ ʢ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʰʠʙʦʢ ʧʨʠ ʦʪʙʦʨʢʝ ʪʦʚʘʨʘ ʥʘ ʩʢʣʘʜʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʤʝʨʳ ʜʣʷ ʠʭ ʩʦʢʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʢʣʘʜʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʩʢʣʘʜ, ʦʰʠʙʢʠ ʦʪʙʦʨʘ, 

ʩʢʣʘʜʩʢʦʡ ʢʦʤʧʣʝʢʩ 

A well-coordinated logistics process in the warehouse leads to its smooth 

functioning of the enterprise, and optimization of work and modernization of 

operations leads to cost reduction. The article considers the factors influencing the 

occurrence of errors during the selection of goods in the warehouse, provides 

recommendations and measures to reduce them, and analyzes modern technologies 

to optimize the logistics process of the warehouse complex. 

Keywords: logistic process, selection errors, warehouse complex 

 

ʉʢʣʘʜʳ ï ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʣʶʙʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʘʞʜʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʪʦʨʦʡ ʚʝʜʝʪ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. ʉʢʣʘʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʜʘʥʠʝ, ʩʦʦʨʫʞʝʥʠʝ, 

ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʨʠʝʤʢʠ, ʨʘʟʤʝʱʝʥʠʷ, ʭʨʘʥʝʥʠʷ, 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʠ ʣʠʯʥʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ (ʨʘʩʢʨʦʡ, ʬʘʩʦʚʢʘ 

ʠ ʪ. ʧ.), ʧʦʠʩʢʘ, ʢʦʤʧʣʝʢʪʘʮʠʠ, ʚʳʜʘʯʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʨʘʟʣʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

[1] 

 ʉʥʘʙʞʝʥʠʝ ʟʘʧʘʩʘʤʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʠ ʧʝʨʝʚʘʣʢʘ ʛʨʫʟʦʚ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʛʨʫʟʦʚ ï ʚʩʝ ʵʪʠ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʪʘʢ 

ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʳ ʩ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. ʊʘʢʦʝ ʦʙʠʣʠʝ ʦʧʝʨʘʮʠʡ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʧʝʨʘʮʠʡ, ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

(ʨʠʩʫʥʦʢ 1) ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ 3 ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: 

1. ʆʧʝʨʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʩʣʫʞʙʳ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ 

ʩʥʘʙʞʝʥʠʝʤ ʟʘʧʘʩʘʤʠ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʦʚ ʧʦʩʪʘʚʦʢ;  

2.  ʆʧʝʨʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʛʨʫʟʦʧʝʨʝʨʘʙʦʪʢʫ ʠ ʦʙʨʘʙʦʪʢʫ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ; 

3. ʆʧʝʨʘʮʠʠ ʧʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʶ ʦʪʜʝʣʘ ʧʨʦʜʘʞ, ʪʦ ʝʩʪʴ 

ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʦʚ ʠ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʦʪ 

ʯʝʛʦ ʟʘʚʠʩʠʪ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ. [2] 
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ʈʠʩʫʥʦʢ 1 ï ʃʦʛʠʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘ ʩʢʣʘʜʝ 

 

ʉʣʦʞʥʦʩʪʴ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʳʟʳʚʘʝʪ ʦʰʠʙʢʠ ʫ ʨʘʙʦʪʥʠʢʦʚ 

ʩʢʣʘʜʘ ʧʨʠ ʦʪʙʦʨʢʝ ʪʦʚʘʨʘ. ʉʘʤʦʡ ʯʘʩʪʦʡ ʦʰʠʙʢʦʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʦʪʙʦʨ 

ʪʦʚʘʨʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʵʪʦʤ ʞʝ ʷʚʣʷʝʪʩʷ ʝʱʝ ʠ ʩʘʤʦʡ ʚʨʝʤʷʟʘʪʨʘʪʥʦʡ. [3] 

ʅʝ ʦʜʥʦ ʠʟ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʭʦʯʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʦʰʠʙʢʘʤʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʚʝʜʴ ʵʪʦ ʫʚʝʣʠʯʠʪ ʨʘʩʭʦʜʳ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʦʰʠʙʦʢ ʚʚʦʜʷʪ ʪʘʢʠʝ ʤʝʨʳ ʢʘʢ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ 

ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʯʝʣʦʚʝʢʘ, ʵʪʦ ʧʦʤʦʞʝʤ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʜʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ, ʦʛʨʘʥʠʯʠʚʘʷ ʜʦʩʪʫʧ ʧʝʨʩʦʥʘʣʘ ʢ ʪʦʚʘʨʘʤ. [4] 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʰʠʙʦʢ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʭʦʪʴ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʦʡ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪʳ ʩʢʣʘʜʘ. ʆʜʥʦʡ ʠ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʢʣʘʜʘ ʧʦ ʤʘʢʩʠʤʫʤʫ, ʘ ʪʘʢʞʝ 

ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʜʦ ʤʠʥʠʤʫʤʘ. ʏʝʤ ʙʦʣʴʰʝ 

ʧʣʦʱʘʜʴ ʩʢʣʘʜʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʝʡ ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʥʝʤ ʦʧʝʨʘʮʠʡ, ʪʝʤ ʚʝʩʦʤʝʡ 

ʩʪʘʥʦʚʠʪʩʷ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ. ɺʪʦʨʘʷ ʠ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʘʷ 

ʧʨʦʙʣʝʤʘ  - ʵʪʦ ʩʙʦʡ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʪʩʫʪʩʪʚʠʝ 

ʩʣʘʞʝʥʥʦʩʪʠ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʠʤʝʨʦʤ ʯʝʛʦ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʢʘʟʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʢʦʤʧʣʝʢʪʘʮʠʠ 

ʪʦʚʘʨʘ. [5] 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʲʝʢʪʦʤ ʚʳʩʪʫʧʠʣ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ 

ʮʝʥʪʨ ʢʦʤʧʘʥʠʠ RBT.ru, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 26.000 ʤ2, 40.000 SKU ʠ ʩ 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʤʠ 150 ʦʧʝʨʘʪʦʨʘʤʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʚʦʟʥʠʢʘʶʱʠʭ ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʢʣʘʜʘ (ʨʠʩʫʥʦʢ 2), ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʙʦʣʝʝ 70% ʚʩʝʭ ʦʰʠʙʦʢ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴʶ ʦʧʝʨʘʪʦʨʘ ʧʨʠ 

ʧʝʨʝʩʯʝʪʝ ʠʣʠ ʚʳʙʦʨʝ ʣʦʢʘʮʠʠ ʦʪʙʦʨʘ. 
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ʈʠʩʫʥʦʢ 2 ï ɼʦʣʷ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʦʰʠʙʦʢ ʩʢʣʘʜʘ ʟʘ 12 ʤʝʩʷʮʝʚ 

 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʠ ʣʠʢʚʠʜʘʮʠʠ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʪʙʦʨʝ ʪʦʚʘʨʘ, 

ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʫʣʫʯʰʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʦʪʙʦʨʘ.  

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ, ʚʝʜʴ ʢʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʝʥ ʯʝʪʢʦ ʟʥʘʪʴ ʩʚʦʶ 

ʠʥʩʪʨʫʢʮʠʶ ʠ ʩʣʝʜʦʚʘʪʴ ʝʡ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʟʥʘʯʠʤʳʭ ʚʣʠʷʶʱʠʭ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʢʣʘʜʘ ʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ. ɻʨʘʤʦʪʥʦ 

ʟʘʤʦʪʠʚʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ. ʄʦʪʠʚʘʮʠʶ 

ʧʝʨʩʦʥʘʣʘ ʤʦʞʥʦ ʧʦʜʥʠʤʘʪʴ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʦʜʥʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʤʦʛʫʪ 

ʩʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʝʞʝʤʝʩʷʯʥʳʝ ʘʙʦʥʝʤʝʥʪʳ 

ʚ ʙʘʩʩʝʡʥ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʚʟʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʪʦʚʘʨ ʠʤʝʝʪ ʩʚʦʶ ʤʘʩʩʫ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʦʪʛʨʫʞʘʝʤʦ ʪʦʚʘʨʘ ʠ ʝʛʦ ʤʘʩʩʫ, ʤʦʞʥʦ 

ʧʨʦʚʝʨʠʪʴ ʠʪʦʛʦʚʫʶ ʟʘʛʨʫʟʢʫ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʙʫʜʝʪ ʥʝʵʬʬʝʢʪʠʚʝʥ ʜʣʷ 

ʠʜʝʥʪʠʯʥʳʭ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʤʘʩʩʫ, ʥʦ ʨʘʟʥʳʝ ʩʚʦʡʩʪʚʘ. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ ʥʘ ʩʢʣʘʜʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʫʩʣʦʚʠʷ 

ʨʘʙʦʪʳ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʤʠ ʠ ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ. ʇʨʠʤʝʨʦʤ 

ʪʘʢʦʛʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʧʦʣʴʥʘʷ ʨʘʟʤʝʪʢʘ, ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 

ʚʠʟʫʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʈʘʟʙʠʚʘʷ ʪʦʚʘʨ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʝʱʝ ʦʜʥʦ ʫʜʦʙʩʪʚʦ ʜʣʷ 

ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʦʝ ʤʠʥʠʤʠʟʠʨʦʚʘʣʦ ʙʳ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʵʪʦ ʟʦʥʠʨʦʚʘʥʠʝ 

ʪʦʚʘʨʘ. ʊʦʚʘʨʳ ʦʜʥʦʛʦ ʩʚʦʡʩʪʚʘ ʠʣʠ ʦʙʲʝʤʘ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʨʷʜʦʤ. [6] 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʰʠʙʢʘ ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ 

ʨʘʩʭʦʜʳ ʥʘ ʟʥʘʯʠʤʳʝ ʩʫʤʤʳ, ʵʪʦ ʙʫʜʝʪ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝʧʨʘʚʠʣʴʥʦ 

ʦʪʧʨʘʚʣʝʥʥʳʡ ʪʦʚʘʨ ʩʥʘʯʘʣʘ ʧʨʠʜʝʪʩʷ ʦʙʨʘʪʥʦ ʜʦʩʪʘʚʠʪʴ ʥʘ ʩʢʣʘʜ, ʘ ʟʘʪʝʤ 

ʚʥʦʚʴ ʦʪʧʨʘʚʠʪʴ ʝʛʦ ʧʦʢʫʧʘʪʝʣʶ. 
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ʊʦʯʥʦʩʪʴ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʝʭ ʘʩʧʝʢʪʘʭ ʩʢʣʘʜʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʪ ʧʨʠʝʤʢʠ ʚʭʦʜʷʱʠʭ ʪʦʚʘʨʦʚ ʜʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʟʦʥ. ɽʩʣʠ ʩʢʣʘʜ ʥʝ 

ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʰʠʙʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʯʝʩʪʚʦʤ ʪʦʚʘʨʘ, ʪʦ ʥʝʪʦʯʥʦʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʦʚʘʨʘ, ʦʰʠʙʢʠ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪʙʠʨʘʝʤʦʛʦ ʪʦʚʘʨʘ ʤʦʞʝʪ 

ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ. [7] 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʩʢʣʘʜʩʢʘʷ ʣʦʛʠʩʪʠʢʘ 

ʪʘʢʞʝ ʩʪʨʝʤʠʪʩʷ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. ʂʦʛʜʘ 

ʤʘʩʰʪʘʙʳ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ, ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʚ ʨʘʟʳ ʙʦʣʴʰʝ, ʘ ʰʪʘʪ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʩʪʝʪ, ʪʦʛʜʘ 

ʥʝʦʙʭʦʜʠʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʩʝʭ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʧʦʵʪʦʤʫ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʝʥʠʝ ʢʦʥʮʝʧʮʠʠ çʫʤʥʳʡ ʩʢʣʘʜè. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ 

ʢʦʥʮʝʧʮʠʠ ʧʦʤʠʤʦ ʦʩʥʘʱʝʥʠʷ ʩʢʣʘʜʘ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʩʢʠʤʠ ʧʣʦʱʘʜʷʤʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʣʘʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ 

(ʨʠʩʫʥʦʢ 3).  

 
ʈʠʩʫʥʦʢ 3 - ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʩʢʠʤʠ ʧʣʦʱʘʜʷʤʠ 

 

ʉʠʩʪʝʤʳ ʢʣʘʩʩʘ Warehouse Management Systems (WMS) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʭ ʠ 

ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʩʢʣʘʜʩʢʠʝ ʦʧʝʨʘʮʠʠ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʦʧʝʨʘʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ 

ʚʠʟʫʘʣʴʥʳʝ ʦʪʯʝʪʳ ʠ ʚʳʷʚʣʷʪʴ ʦʰʠʙʢʠ ʚ ʧʨʦʮʝʩʩʘʭ. ʆʩʥʦʚʥʳʝ ʢʣʶʯʝʚʳʝ 

ʬʘʢʪʦʨʳ ʧʨʝʠʤʫʱʝʩʪʚ ʮʠʬʨʦʚʠʟʘʮʠʠ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʚʳʩʦʢʘʷ 

ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʢʚʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʇʨʠ ʙʦʣʴʰʦʤ ʘʩʩʦʨʪʠʤʝʥʪʝ ʪʦʚʘʨʦʚ ʠ ʢʦʣʠʯʝʩʪʚʝ ʩʢʣʘʜʦʚ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʠʤʝʥʠʪʴ ʪʘʢʫʶ ʪʝʭʥʦʣʦʛʠʶ, ʢʘʢ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʶʪ 

ʦʙʝʩʧʝʯʠʪʴ ʩʚʷʟʴ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ.   

ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʷʶʪ 

ʢʦʙʦʪʳ. ʂʦʣʣʘʙʦʨʘʪʠʚʥʳʝ ʨʦʙʦʪʳ ï ʵʪʦ ʪʘʢʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʯʝʣʦʚʝʢʦʤ.   

ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (RFID) ï ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩʳ ʩʢʣʘʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ 
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ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʧʘʩʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʜʝʪʘʣʴʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ. ʉʫʪʴ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʦʤ, ʯʪʦʙʳ ʢʘʞʜʦʡ ʩʢʣʘʜʩʢʦʡ ʝʜʠʥʠʮʝ ʧʨʠʩʚʦʠʪʴ ʩʚʦʶ 

ʮʠʬʨʦʚʫʶ ʤʝʪʢʫ, ʢʦʪʦʨʘʷ ʟʘʤʝʥʠʣʘ ʙʳ ʙʫʤʘʞʥʳʝ ʵʪʠʢʝʪʢʠ. [8] 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ 

ʩʜʝʣʘʪʴ ʨʘʙʦʪʥʠʢʠ, ʩʦʩʪʘʚʣʷʷ ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʜʣʷ ʨʦʙʦʪʦʚ ʠ 

ʧʦʜʙʠʨʘʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʤʝʩʪʘ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʫʟʦʚ. ʉʪʦʠʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʢʣʘʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚʥʝʜʨʷʶʪ ʦʜʥʫ ʠʣʠ ʜʚʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʟʘʪʨʘʪʥʦ, ʘ ʦʙʲʝʤʳ ʠ ʘʩʩʦʨʪʠʤʝʥʪ ʥʝ 

ʚʩʝʛʜʘ ʪʨʝʙʫʶʪ ʩʘʤʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʏʪʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʢʨʫʧʥʳʭ 

ʤʘʨʢʝʪʧʣʝʡʩʘʭ, ʛʜʝ ʤʠʥʫʪʥʘʷ ʟʘʜʝʨʞʢʘ ʪʦʚʘʨʘ ʤʦʞʝʪ ʩʪʦʠʪʴ ʧʦʪʝʨʠ ʯʘʩʪʠ 

ʧʨʠʙʳʣʠ.   

ʇʆ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʢʣʘʜʘ AS WMS ʠʟʙʘʚʣʷʝʪ ʦʪ ʤʥʦʛʠʭ ʪʠʧʦʚ 

ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʡʩʪʚʠʷʤʠ ʯʝʣʦʚʝʢʘ ï ʧʨʦʮʝʩʩʥʳʭ, ʦʧʝʨʘʮʠʦʥʥʳʭ, 

ʩʠʩʪʝʤʥʳʭ. ʅʦ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʘʨʘʥʝʝ ʧʨʦʚʝʜʝʥʳ ʘʫʜʠʪ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘʪ ï çʧʨʦʟʨʘʯʥʘʷè ʩʪʨʫʢʪʫʨʘ ʩʢʣʘʜʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʚ 

ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʦʪʩʣʝʜʠʪʴ ʠʩʪʦʯʥʠʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ ʠ 

ʫʩʪʨʘʥʠʪʴ ʝʛʦ. ʊʘʢʞʝ AS WMS ʚʚʦʜʠʪ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʯʪʦ 

ʪʨʘʜʠʮʠʦʥʥʦ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʆʪʜʝʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʡ ʵʪʘʧ 

çɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʢʣʘʜʦʤè ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʝʟʫʣʴʪʘʪʫ 

çʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʭʘʦʩè, ʠ ʮʝʣʴ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʧʦʪʝʨʴ ʢʦʤʧʘʥʠʠ ʥʝ 

ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ. 

ɻʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʩʢʣʘʜʦʤ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ, ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  
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ʉ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʝʨʝʚʦʟʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʧʦʨʪʦʚʳʝ ʪʝʨʤʠʥʘʣʳ, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʳ ʠʭ ʨʘʟʚʠʪʠʷ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ 

ʚ ʧʦʨʪʘʭ ʷʚʣʷʝʪʩʷ ʰʪʘʙʝʣʴʥʳʡ, ʢʦʪʦʨʳʡ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʦʨʪʘʭ ʈʦʩʩʠʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʦʨʪʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʪʝʨʤʠʥʘʣʦʚ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʩʪʫʱʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʈʦʩʩʠʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʪʘʙʝʣʴ, ʢʦʥʪʝʡʥʝʨʥʳʡ ʪʝʨʤʠʥʘʣ, ʧʦʨʪ, ʭʨʘʥʝʥʠʝ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʩʫʭʦʡ ʧʦʨʪ 

With the growth of container transportation volumes, the load on port terminals is 

increasing, which makes the issues of their development and modernization urgent. 

The most common method of container storage in ports is stack storage, which is 

universally used in Russian ports. The article discusses the advantages and 

disadvantages of this method of container storage, as well as the improvement of 

the method of storage and handling of containers in ports to ensure more efficient 

operation of terminals and meet the growing needs of the logistics industry in 

Russia 

Keywords: stack, container terminal, port, container storage, dry port 

 

ʂʦʥʪʝʡʥʝʨ ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʝʜʠʥʠʮʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʠ ʭʨʘʥʝʥʠʷ ʛʨʫʟʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʥʪʝʡʥʝʨʥʳʤ ʧʦʝʟʜʘʤ ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 
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ʆɸʆ ʈɾɼ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ [1]. ʇʣʘʥʠʨʫʝʪʩʷ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢ ʜʦʩʪʘʚʢʠ 

ʢʦʥʪʝʡʥʝʨʦʚ ʜʦ 7ï8 ʜʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʫʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ ʧʫʪʠ, ʦʙʥʦʚʣʸʥ 

ʧʘʨʢ ʣʦʢʦʤʦʪʠʚʦʚ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʜʨʫʛʠʝ ʧʨʦʝʢʪʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʘ [1,2] ʚʦʟʥʠʢʣʘ ʥʝʭʚʘʪʢʘ 

ʩʢʣʘʜʩʢʦʡ ʧʣʦʱʘʜʠ ʚ ʧʦʨʪʦʚʳʭ ʪʝʨʤʠʥʘʣʘʭ. ʆʙʲʝʤ ʧʝʨʝʚʦʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ 

ʧʦ ʩʝʪʠ ʈɾɼ ʧʦ ʠʪʦʛʘʤ 2023 ʛʦʜʘ ʧʨʝʚʳʩʠʣ 7,4 ʤʣʥ TEU (ʈʠʩʫʥʦʢ 1). ʕʪʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 14% ʠʣʠ ʧʦʯʪʠ ʥʘ 1 ʤʣʥ TEU ʧʨʝʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 

ʧʨʝʜʳʜʫʱʠʭ ʜʚʫʭ ʣʝʪ. ɺ 2021 ʛʦʜʫ ʦʙʲʝʤ ʧʝʨʝʚʦʟʢʠ ʜʦʩʪʠʛ 6,5 ʤʣʥ TEU, 

ʩʪʦʣʴʢʦ ʞʝ ʙʳʣʦ ʧʝʨʝʚʝʟʝʥʦ ʠ ʚ 2022-ʤ ʛʦʜʫ, ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʦʨʪʘʭ. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʚʦʟʢʘ ʢʦʥʪʝʡʥʝʨʦʚ ʧʦ ʩʝʪʠ ʈɾɼ  

ʚ 2017 ï 2023 ʛʛ., ʤʣʥ. TEU 

 

ʂʦʥʪʝʡʥʝʨʦʦʙʦʨʦʪ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʈʦʩʩʠʠ ʧʦ ʠʪʦʛʘʤ ʬʝʚʨʘʣʷ 2024 ʛʦʜʘ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 29,8%, ʯʝʤ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʤʝʩʷʮ 2023 ʛʦʜʘ.  

ʏʪʦʙʳ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʝʭʚʘʪʢʠ ʩʢʣʘʜʩʢʠʭ ʧʣʦʱʘʜʝʡ ʚ ʧʦʨʪʘʭ, ʙʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʩʥʘʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʣʦʱʘʜʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʪʘʙʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ 

ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʦʨʪʘʭ;  

- ʚʳʷʚʠʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʰʪʘʙʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ;  

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʪʘʙʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʚ 

ʧʦʨʪʘʭ. 

ʐʪʘʙʝʣʴʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ï ʵʪʦ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʢʣʘʜʩʢʦʛʦ ʭʨʘʥʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʥʪʝʡʥʝʨʳ ʨʘʟʤʝʱʘʶʪʩʷ ʷʨʫʩʘʤʠ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʝʨʝʭʦʜʦʚ (ʈʠʩʫʥʦʢ 2). ɺʳʩʦʪʘ ʷʨʫʩʦʚ ʤʦʞʝʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʝʨʤʠʥʘʣʘ ʠ ʪʠʧʘ ʭʨʘʥʠʤʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪ ʠ ʚʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ. ɺ ʈʦʩʩʠʠ ʫʢʣʘʜʳʚʘʶʪ 

ʢʦʥʪʝʡʥʝʨʳ ʜʦ ʧʷʪʠ ʷʨʫʩʦʚ. 
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ʐʠʨʠʥʘ ʠ ʜʣʠʥʘ ʰʪʘʙʝʣʝʡ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʦʚ ʢʦʥʪʝʡʥʝʨʦʚ, ʤʦʱʥʦʩʪʠ 

ʢʦʥʪʝʡʥʝʨʦʧʦʪʦʢʘ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʛʨʫʟʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʧʦʞʘʨʥʳʭ ʧʨʦʝʟʜʦʚ ʠ ʧʨʦʭʦʜʦʚ [3]. ɺ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʪʦʣʴʢʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ.  

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʰʪʘʙʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ 

ʢʦʥʪʝʡʥʝʨʥʦʡ ʧʣʦʱʘʜʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʪʘʙʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ 

ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʦʨʪʘʭ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ [3]: 

- ʨʘʟʤʝʨʳ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʣʦʱʘʜʢʠ: ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʢʠ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʷʨʫʩʦʚ (ʦʙʳʯʥʦ 4ï6) ʙʝʟ 

ʧʝʨʝʢʨʳʪʠʷ ʧʨʦʭʦʜʦʚ ʠ ʧʨʦʝʟʜʦʚ; 

- ʪʠʧ ʧʦʢʨʳʪʠʷ: ʧʣʦʱʘʜʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʨʦʚʥʦʝ ʠ ʧʨʦʯʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʩʧʦʩʦʙʥʦʝ ʚʳʜʝʨʞʠʚʘʪʴ ʥʘʛʨʫʟʢʠ ʦʪ ʪʷʞʸʣʳʭ ʢʦʥʪʝʡʥʝʨʦʚ ʠ ʢʦʣʸʩʥʦʡ 

ʪʝʭʥʠʢʠ; 

- ʩʠʩʪʝʤʘ ʦʩʚʝʱʝʥʠʷ: ʧʣʦʱʘʜʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʘ 

ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʚʝʪʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ; 

- ʩʠʩʪʝʤʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʧʣʦʱʘʜʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʘʱʝʥʘ 

ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʩʠʩʪʝʤʘʤʠ ʩʠʛʥʘʣʠʟʘʮʠʠ; 

- ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ: ʧʣʦʱʘʜʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʥʘ 

ʢʦʥʪʝʡʥʝʨʘʭ; 

- ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ: ʧʣʦʱʘʜʢʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʙʦʨʫʜʦʚʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ, ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʭʥʠʢʠ ʠ ʧʝʨʩʦʥʘʣʘ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʜʦʩʪʫʧʦʤ ʥʘ ʧʣʦʱʘʜʢʫ; 

- ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ: ʥʘ ʧʣʦʱʘʜʢʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ 

ʩʢʣʘʜʳ, ʨʝʤʦʥʪʥʳʝ ʤʘʩʪʝʨʩʢʠʝ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ ʠ ʜʨʫʛʠʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʦʨʪʘ. 
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ʅʘ ɺʣʘʜʠʚʦʩʪʦʢʩʢʦʤ ʤʦʨʩʢʦʤ ʧʦʨʪʝ ʧʨʠʤʝʥʷʝʪʩʷ ʰʪʘʙʝʣʴʥʳʡ ʩʧʦʩʦʙ 

ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ (ʈʠʩʫʥʦʢ 3). ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʧʨʠʤʝʨʥʦ 80% 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʧʦʞʘʨʥʳʝ ʧʨʦʝʟʜʳ ʠ ʧʨʦʭʦʜʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʨʘʩʥʳʤʠ ʣʠʥʠʷʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʦʱʘʜʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ. 

 
ʈʠʩʫʥʦʢ 3 ï ʄʦʨʩʢʦʡ ʪʦʨʛʦʚʳʡ ʧʦʨʪ ɺ 

 

ʉ ʨʦʩʪʦʤ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʦʪʦʢʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʨʪʘ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʚ ʦʪʜʘʣʝʥʥʦʡ ʯʘʩʪʠ, ʪ.ʢ. ʙʣʠʞʘʡʰʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʯʘʱʝ ʚʩʝʛʦ, 

ʟʘʥʠʤʘʝʪ ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ. 

ɼʣʷ ʰʪʘʙʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ  

ʰʪʘʙʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ 

ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ɼʝʰʝʚʠʟʥʘ ʭʨʘʥʝʥʠʷ ʅʝʦʙʭʦʜʠʤʘ ʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ, ʪ.ʢ. 

ʙʦʣʴʰʘʷ ʪʝʨʨʠʪʦʨʠʶ ʟʘʥʠʤʘʶʪ 

ʧʨʦʭʦʜʳ ʠ ʧʨʦʝʟʜʳ 

ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʢʫʧʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʢʣʘʜʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʆʛʨʘʥʠʯʝʥʠʝ ʧʦ ʚʳʩʦʪʝ 

ʰʪʘʙʝʣʠʨʦʚʘʥʠʷ, ʟʘʚʠʩʠʪ ʦʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʝʪʨʦʚʳʭ ʥʘʛʨʫʟʦʢ 

ʅʠʟʢʘʷ ʝʤʢʦʩʪʴ ʪʝʨʤʠʥʘʣʘ 

ɺʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʰʪʘʙʝʣʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ 

ʧʨʠʙʳʪʠʷ ʠ ʦʪʧʨʘʚʣʝʥʠʷ 

ʛʨʫʟʦʚ 

ʉʣʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʩʢʣʘʜʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

çʇʝʨʝʣʦʧʘʯʠʚʘʥʠʝè, ʧʨʦʮʝʩʩ 

ʜʦʩʪʘʚʘʥʠʷ ʥʫʞʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʤʠʥʫʩʦʚ ʰʪʘʙʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ 

ʢʦʥʪʝʡʥʝʨʦʚ ʷʚʣʷʝʪʩʷ çʧʝʨʝʣʦʧʘʯʠʚʘʥʠʝè (ʈʠʩʫʥʦʢ 4). ʅʘʧʨʠʤʝʨ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʴ ʧʝʨʚʳʡ ʢʦʥʪʝʡʥʝʨ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ ʥʫʞʥʦ 

ʧʨʦʠʟʚʝʩʪʠ 4 ʥʝʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ çʣʠʬʪʘè (ʧʨʦʮʝʩʩ ʧʦʜʥʠʤʘʥʠʷ ʠ 

ʦʧʫʩʢʘʥʠʷ), ʯʪʦʙʳ ʜʦʙʨʘʪʴʩʷ ʜʦ ʥʫʞʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ. 

 
ʈʠʩʫʥʦʢ 4 ïʇʨʦʮʝʩʩ çʧʝʨʝʣʦʧʘʯʠʚʘʥʠʷè 

 

ʇʨʦʮʝʩʩ ʧʝʨʝʩʪʘʥʦʚʢʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʪʦʷʱʠʭ ʚ 5 ʷʨʫʩʦʚ, ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʪʨʫʜʥʸʥ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʴ ʧʝʨʚʳʡ ʢʦʥʪʝʡʥʝʨ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, 

ʯʪʦ ʚʝʨʭʥʠʝ ʢʦʥʪʝʡʥʝʨʳ ʙʫʜʫʪ ʤʝʰʘʪʴ ʜʦʩʪʫʧʫ ʢ ʥʠʞʥʠʤ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʧʨʠʜʸʪʩʷ ʧʦʪʨʘʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ ʥʘ ʩʥʷʪʠʝ ʚʝʨʭʥʠʭ 

ʢʦʥʪʝʡʥʝʨʦʚ, ʯʪʦ ʟʘʤʝʜʣʠʪ ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʢʦʥʪʝʡʥʝʨʘ ʧʦʣʫʯʘʪʝʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʪʘʙʝʣʴʥʳʡ ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʵʬʬʝʢʪʠʚʝʥ 

ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʭʨʘʥʝʥʠʠ ʢʦʥʪʝʡʥʝʨʦʚ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʧʦʪʦʢʘ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʠʟ-ʟʘ 

ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ʧʦʨʪʦʚʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʩʫʭʠʭ ʧʦʨʪʦʚ (ʈʠʩʫʥʦʢ 5). 

 
ʈʠʩʫʥʦʢ 5 ï ʉʭʝʤʘ ʩʫʭʦʛʦ ʧʦʨʪʘ 
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ʉʫʭʦʡ ʧʦʨʪ ð ʵʪʦ ʚʥʫʪʨʝʥʥʠʡ ʪʝʨʤʠʥʘʣ, ʩʚʷʟʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠʣʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʩʦʦʙʱʝʥʠʝʤ ʩ ʤʦʨʩʢʠʤ ʧʦʨʪʦʤ. ɺʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ 

ʮʝʥʪʨʘ ʜʣʷ ʧʝʨʝʚʘʣʢʠ ʤʦʨʩʢʠʭ ʛʨʫʟʦʚ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ [4]. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʫʭʦʛʦ ʧʦʨʪʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩʫʥʦʢ 6). 

 

 
ʈʠʩʫʥʦʢ 6 ï ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩʫʭʦʛʦ ʧʦʨʪʘ 

 

ʕʪʦ ʥʝ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ, ʧʦʩʢʦʣʴʢʫ ʨʘʩʪʝʪ ʚʨʝʤʷ ʥʘ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʥʦ ʚ 

ʦʪʩʫʪʩʪʚʠʝ ʩʫʭʦʛʦ ʧʦʨʪʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʬʫʥʢʮʠʡ ʙʫʜʫʪ ʚʦʟʣʦʞʝʥʳ ʥʘ ʤʦʨʩʢʦʡ 

ʧʦʨʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʰʪʘʙʝʣʴʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʧʦʨʪʘʭ 

ʷʚʣʷʝʪʩʷ ʫʩʪʘʨʝʚʰʠʤ, ʥʦ ʦʥ ʫʜʦʙʝʥ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʭʨʘʥʝʥʠʝ. ɼʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʨʫʧʥʳʭ ʤʘʩʰʪʘʙʘʭ ʵʪʦʪ ʤʝʪʦʜ ʥʝʵʬʬʝʢʪʠʚʝʥ, ʪʘʢ ʢʘʢ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʣʦʱʘʜʴ ʢʦʥʪʝʡʥʝʨʥʦʛʦ ʪʝʨʤʠʥʘʣʘ, ʩʫʱʝʩʪʚʫʶʪ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʳʩʦʪʝ ʷʨʫʩʦʚ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʩʩ çʧʝʨʝʣʦʧʘʯʠʚʘʥʠʷè 

ʢʦʥʪʝʡʥʝʨʦʚ, ʢʦʪʦʨʳʡ ʥʝ ʠʤʝʝʪ ʮʝʥʥʦʩʪʠ. ɽʩʣʠ ʚʦʟʥʠʢʘʝʪ ʜʝʬʠʮʠʪ 

ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʚʠʪʠʝ ʪʝʨʤʠʥʘʣʘ ʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʭʦʛʦ ʧʦʨʪʘ, 

ʯʪʦ ʪʘʢʞʝ ʩʦʟʜʘʸʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝʫʜʦʙʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʩʧʦʩʦʙ ʨʘʟʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ï 

ʩʪʝʣʣʘʞʥʳʡ, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. 

ʉʪʝʣʣʘʞʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʝʡʥʝʨʦʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʰʪʘʙʝʣʴʥʦʛʦ ʪʝʤ, ʯʪʦ 

ʢʦʥʪʝʡʥʝʨʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʪʝʣʣʘʞʘʭ, ʘ ʥʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʫʣʫʯʰʠʪʴ 

ʜʦʩʪʫʧ ʢ ʛʨʫʟʘʤ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʠʜʝʶ ʠ ʧʨʦʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʭʨʘʥʝʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʚ ʈʦʩʩʠʠ.  
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ʉʆʆʈʋɾɽʅʀʁ 
 

 

ʉʊɸɹʀʃʀɿʀʈʆɺɸʅʅɸʗ ɼʈɽɺɽʉʀʅɸ ɺ ʄʆʉʊʆʉʊʈʆɽʅʀʀ 

 

ɺ.ʄ. ʂʨʦʧʠʩ, ʃ.ʖ. ʉʦʣʦʚʴʝʚ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʩʪʘʚʘ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

AWstab, ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ, ʧʨʦʠʟʚʝʜʝʥʦ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʩ ʦʙʳʯʥʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʝʚʝʩʠʥʘ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʡ ʩʦʩʪʘʚ, ʧʨʦʯʥʦʩʪʴ, 

ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ, ʩʞʘʪʠʝ, ʠʟʛʠʙ 

The article describes the process of manufacturing and testing samples of 

stabilized wood using the AWstab stabilization composition, describes the test 

results, and makes a technical and economic comparison of stabilized wood with 

conventional wood. 

Keywords: wood, stabilizing composition, strength, elastic modulus, 

compression, bending 

 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʜʝʨʝʚʷʥʥʳʤ ʤʦʩʪʘʤ ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ, ʯʪʦ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʦʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʜʨʝʚʝʩʠʥʳ ï ʵʪʦ ʥʝʜʦʣʛʦʚʝʯʥʦʩʪʴ 

ʠ ʥʠʟʢʘʷ ʧʨʦʯʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ 

ʤʦʩʪʦʩʪʨʦʝʥʠʠ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʨʝʰʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ ʟʘʱʠʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ, ʧʨʦʧʠʪʢʠ ʠ ʟʘʧʝʢʘʥʠʷ ʧʝʨʝʜ 

ʫʩʪʘʥʦʚʢʦʡ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ. 

ɺ ʩʬʝʨʝ ʯʘʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʪʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ: ʥʦʞʝʡ, 

ʚʠʣʦʢ ʠ ʪ.ʜ.) ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʧʦʧʫʣʷʨʥʘ ʪʘʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʢʘʢ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʜʨʝʚʝʩʠʥʳ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʧʦʣʥʝʥʠʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʨ ʚʥʫʪʨʠ ʜʝʨʝʚʘ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʝʛʦ ʦʪʚʝʨʜʝʥʠʝʤ, ʯʪʦ ʧʨʠʜʘʸʪ ʜʨʝʚʝʩʠʥʝ ʥʝ ʪʦʣʴʢʦ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʚ ʪʝʦʨʠʠ ʚʘʨʴʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʜʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʧʣʘʩʪʠʢʘ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ 

ʜʨʝʚʝʩʠʥʳ ʚ ʤʦʩʪʦʩʪʨʦʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʦʟʠʮʠʷʤ: 

1) ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ; 

2) ʉʣʦʞʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʨʦʚʝʥʴ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʘʙʩʪʨʘʢʪʥʦʛʦ ʨʘʙʦʯʝʛʦ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ); 
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3) ʇʝʨʩʧʝʢʪʠʚʘ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. 

 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʙʨʘʟʮʦʚ 

ɺʝʩʴ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʧʦʣʥʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʫʩʪʦʪ ʟʘʛʦʪʦʚʢʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʩʦʩʪʘʚʦʤ. ɺ ʩʣʫʯʘʝ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʩʦʩʪʘʚʘ AWstab ʧʦʨʷʜʦʢ ʦʧʝʨʘʮʠʡ, ʩʣʝʜʫʶʱʠʡ: 

1) ʇʦʜʛʦʪʦʚʢʘ ʟʘʛʦʪʦʚʢʠ ï ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʫʰʢʘ 

ʜʨʝʚʝʩʠʥʳ, ʠʥʦʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʜʨʝʚʝʩʠʥʳ, ʪʦ ʝʩʪʴ ʝʸ 

ʟʘʧʝʢʘʥʠʝ; 

2) ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʧʠʪʳʚʘʶʱʝʛʦ ʩʦʩʪʘʚʘ ï ʩʤʝʰʠʚʘʥʠʝ ʩʦʩʪʘʚʘ ʩ 

ʦʪʚʝʨʜʠʪʝʣʷʤʠ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʘʤʠ ʠ ʢʨʘʩʠʪʝʣʷʤʠ; 

3) ʉʪʘʙʠʣʠʟʘʮʠʷ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʧʨʦʧʠʪʢʘ ʜʨʝʚʝʩʠʥʳ ʩ ʢʦʥʪʨʦʣʝʤ 

ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʠ çʢʠʧʝʥʠʷè ʟʘʛʦʪʦʚʢʠ (ʢʠʧʝʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʚʳʭʦʜʘ ʚʦʟʜʫʭʘ 

ʠʟ ʧʦʨ ʜʨʝʚʝʩʠʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʝʬʠʮʠʪʘ ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʝ). ʇʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ 2-3 ʮʠʢʣʘ ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʝʬʠʮʠʪʘ ʜʘʚʣʝʥʠʷ ʢʘʢ ʧʨʠ ʚʘʢʫʫʤʥʦʡ 

ʧʨʦʧʠʪʢʝ ʠ ʠʟʙʳʪʢʘ ʜʘʚʣʝʥʠʷ ʚ 4-5 ʘʪʤʦʩʬʝʨ ʧʦ 30-60 ʤʠʥʫʪ ʥʘ ʢʘʞʜʳʡ 

ʧʨʦʮʝʩʩ; 

4) ʋʭʦʜʘ ʟʘ ʤʘʪʝʨʠʘʣʦʤ ï ʩʫʰʢʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 100 

ʛʨʘʜʫʩʦʚ ʮʝʣʴʩʠʷ. 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʜʨʝʚʝʩʠʥʳ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1. ʉ ʧʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ 

ʧʦʜʦʙʥʳʭ ʢʘʤʝʨ ʠ ʠʭ ʫʩʪʨʦʡʩʪʚʦʤ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦʜʨʦʙʥʦ ʚ [1]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʚʘʢʫʫʤʥʦʡ ʢʘʤʝʨʳ 

 

 

ʀʩʧʳʪʘʥʠʝ ʦʙʨʘʟʮʦʚ 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʧʦʨʦʜʳ ʣʠʩʪʚʝʥʥʳʭ 

ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ: ʙʝʨʸʟʘ ʠ ʦʩʠʥʘ.  

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ɻʆʉʊʘʤ [2,3,4,5] ʦʥʠ ʙʳʣʠ 

ʧʨʦʜʣʝʥʳ ʚ 2015 ʛʦʜʫ ʠ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ 

(ʚʝʩʥʘ 2024 ʛʦʜʘ). ʇʝʨʝʭʦʜ ʦʪ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʢ ʨʘʩʯʝʪʥʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʩʦʚʝʨʰʸʥ ʩʦʛʣʘʩʥʦ [6]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʠʪʦʛʘʤ ʠʩʧʳʪʘʥʠʡ 

ʇʦʨʦʜʘ ʇʨʦʯʥʦʩʪʴ 

ʥʘ ʩʞʘʪʠʝ 

ʚʜʦʣʴ 

ʚʦʣʦʢʦʥ, 

ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ 

ʥʘ ʠʟʛʠʙ, 

ʄʇʘ 

ʄʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ ʥʘ 

ʩʞʘʪʠʝ ʚʜʦʣʴ 

ʚʦʣʦʢʦʥ, ɻʇʘ 

ʄʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ 

ʥʘ ʠʟʛʠʙ, 

ɻʇʘ 

ɹʝʨʸʟʘ 11,6 22,6 1874,7 17,0 

ʆʩʠʥʘ 7,0 13,9 1844,2 11,9 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʥʦʨʤʘʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭ ʞʝ ʧʦʨʦʜ ʜʝʨʝʚʘ 

ʙʝʟ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʘʞʜʦʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

ʊʘʙʣʠʮʘ 2 ï ʉʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʨʝʚʝʩʠʥʳ ʜʦ ʠ ʧʦʩʣʝ 

ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʇʦʨʦʜʘ ʇʨʦʯʥʦʩʪʴ 

ʥʘ ʩʞʘʪʠʝ 

ʚʜʦʣʴ 

ʚʦʣʦʢʦʥ, 

ʄʇʘ 

ʇʨʦʯʥʦʩʪʴ 

ʥʘ ʠʟʛʠʙ, 

ʄʇʘ 

ʄʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ ʥʘ 

ʩʞʘʪʠʝ ʚʜʦʣʴ 

ʚʦʣʦʢʦʥ, ɻʇʘ 

ʄʦʜʫʣʴ 

ʫʧʨʫʛʦʩʪʠ 

ʥʘ ʠʟʛʠʙ, 

ɻʇʘ 

ɹʝʨʸʟʘ 6,8 

(+41,3%) 

12,5 

(+35,9%) 

1549,3 

(+17,4%) 

14,8 

(+12,8%) 

ʆʩʠʥʘ 5,3 

(+23,8%) 

8,9 

(+44,8%) 

1235,6 

(+33,0%) 

10,8 

(+9,1%) 

 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʞʝʩʪʢʦʩʪʠ ʙʳʣʦ ʦʞʠʜʘʝʤʦ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʳʪʝ ʧʝʪʝʨʙʫʨʞʩʢʠʭ ʢʦʣʣʝʛ [7]. 

ʋʜʝʣʴʥʳʝ ʚʝʩʘ: 

- ʉʦʩʥʘ 470 ʢʛ/ʤ3 ʠʣʠ 4,61 ʢʅ/ʤ3; 

- ʆʩʠʥʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ 659,74 ʢʛ/ʤ3 ʠʣʠ 6,47 ʢʅ/ʤ3; 

- ɹʝʨʸʟʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ 760,41 ʢʛ/ʤ3 ʠʣʠ 7,46 ʢʅ/ʤ3; 

 

ɸʥʘʣʠʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙ ʦʮʝʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ 

ʨʘʩʩʯʠʪʘʝʤ ʙʨʫʩ ʜʣʠʥʦʡ 10 ʤʝʪʨʦʚ, ʢʘʢ ʙʘʣʢʫ ʥʘ ʜʚʫʭ ʦʧʦʨʘʭ, ʧʦʜʙʝʨʸʤ 

ʩʝʯʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ (ʩʦʩʥʘ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ ʙʝʨʸʟʘ ʠ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ ʦʩʠʥʘ), ʧʦʩʣʝ ʯʝʛʦ ʫʤʥʦʞʠʚ ʦʙʲʸʤ ʥʘ ʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʠʤ 

ʨʝʟʫʣʴʪʘʪ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ʄʦʤʝʥʪ ʚ ʩʝʨʝʜʠʥʝ ʙʘʣʢʠ ʩʯʠʪʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὓ
ήϽὰ

ψ
ȟ 

(4.1) 

ɻʜʝ ή ï ʨʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ ʦʪ ʚʝʩʘ ʙʘʣʢʠ ή ὬϽ‎ (‎ ï ʫʜʝʣʴʥʳʡ ʚʝʩ 
ʤʘʪʝʨʠʘʣʘ, Ὤ - ʩʪʦʨʦʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ) ʠʣʠ ʫʩʣʦʚʥʦʡ ʥʘʛʨʫʟʢʠ 

(ʧʨʠʥʷʪʦʡ ʜʣʷ ʧʨʠʤʝʨʘ 4 ʢʅ/ʤ); 

ὰ ï ʧʨʦʣʸʪ ʙʘʣʢʠ ʨʘʚʥʳʡ 10 ʤʝʪʨʦʚ. 

 

ʊʦʛʜʘ ʥʦʨʤʘʣʴʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

„
ὓϽὬ

ὐϽς
ȟ 

(4.2) 

ɻʜʝ ὐ ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʝʯʝʥʠʷ ʨʘʚʥʳʡ  ὐ ὬȾρς . 
ὬϽὰϽxȟ (4.3) 

ɻʜʝ  - ʩʪʦʠʤʦʩʪʴ ʙʘʣʢʠ ʨʫʙ.; 

 xï ʮʝʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʨʫʙ./ʤ3. 

 

ʀʪʝʨʘʮʠʝʡ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʩʝʯʝʥʠʷ ʙʨʫʩʢʦʚ ʪʘʢ, ʯʪʦʙʳ ʟʘʧʘʩ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʥʘ ʠʟʛʠʙ ʥʝ ʧʨʝʚʳʰʘʣ 2%. 

ʎʝʥʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ: 

- ʉʦʩʥʘ 15 500 ʨʫʙ/ʤ3; 

- ɹʝʨʸʟʘ 12 600 ʨʫʙ/ʤ3; 

- ɹʝʨʸʟʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ 13 755 ʨʫʙ/ʤ3; 

- ʆʩʠʥʘ 12 500 ʨʫʙ/ʤ3; 

- ʆʩʠʥʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ 13 655 ʨʫʙ/ʤ3; 

- ʉʦʩʪʘʚ AWStab 1 500 ʨʫʙ/ʣ, ʠʟ ʨʘʩʯʸʪʘ ʧʦʨʠʩʪʦʩʪʠ ʜʨʝʚʝʩʠʥʳ (ʩʨʝʜʠ 

ʚʩʝʭ ʧʦʨʦʜ 40-77%) ʨʘʚʥʦʡ 77% ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʫʶ ʮʝʥʫ: 1 155 ʨʫʙ/ʤ3. 

ʄʦʤʝʥʪ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʣʸʪʘ ʦʪ ʧʝʰʝʭʦʜʥʦʡ ʥʘʛʨʫʟʢʠ ʨʘʚʝʥ: 

ὓ
τϽρπ

ψ
υπ ̋ Ͻ̊̍Ȣ 

 

ʊʦʛʜʘ ʜʣʷ ʩʦʩʥʳ: 

Ὤ πȟσςυ ̍Ƞ 

ὓ
πȟσςυϽτȟφρϽρπ

ψ
τȟως ̋ Ͻ̊̍ Ƞ 
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ὐ
πȟσςυ

ρς
πȢπππωσ ̍ Ƞ 

„
υπ τȟωςϽπȟσςυ

πȟππωσϽς
ωȟφ ̇˜Ƞ́ 

ʏʪʦ ʩʦʩʪʘʚʣʷʝʪ 1,9% ʟʘʧʘʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ R=9.8 ʄʇʘ. 

πȟσςυϽρπϽρυ υππ ρφ σχρȟω ̑ ̔Ȣ̂ 
 

ʊʦʛʜʘ ʜʣʷ ʦʩʠʥʳ: 

Ὤ πȟςωςυ ̍Ƞ 

ὓ
πȟςωςυϽφȟτχϽρπ

ψ
φȟως ̋ Ͻ̊̍ Ƞ 

ὐ
πȟςωςυ

ρς
πȢπππφρ ̍ Ƞ 

„
υπ φȟωςϽπȟςωςυ

πȟππφρϽς
ρσȟφυ ̇˜Ƞ́ 

ʏʪʦ ʩʦʩʪʘʚʣʷʝʪ 1,7% ʟʘʧʘʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ R=13,9 ʄʇʘ. 

πȟςωςυϽρπϽρσ φυυ ρρ φψςȟχ ̑ ̔Ȣ̂ 
 

ʊʦʛʜʘ ʜʣʷ ʙʝʨʸʟʳ: 

Ὤ πȟςυ ̍Ƞ 

ὓ
πȟςυϽχȟτφϽρπ

ψ
χȟωχ ̋ Ͻ̊̍ Ƞ 

ὐ
πȟςυ

ρς
πȢπππσςφ ̍ Ƞ 

„
υπ χȟωχϽπȟςυ

πȟπππσςφϽς
ςςȟςφ ̇˜Ƞ́ 

ʏʪʦ ʩʦʩʪʘʚʣʷʝʪ 1,6% ʟʘʧʘʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ R=22,6 ʄʇʘ. 

πȟςυϽρπϽρσ χυυ ψ υωφȟω ̑ ̔Ȣ̂ 
 

ʇʦ ʠʪʦʛʫ ʧʦʣʫʯʘʝʤ, ʯʪʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʘʷ ʙʝʨʸʟʘ ʚʳʛʦʜʥʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʘ 47,5%, ʠʟ-ʟʘ ʙʦʣʝʝ ʥʠʟʢʦʡ ʮʝʥʳ ʠ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʦʟʠʮʠʠ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʘ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʥʘʯʘʣʝ ʩʪʘʪʴʠ, 

ʤʦʞʝʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʨʠʘʣ ʚʳʛʦʜʥʦ, ʧʨʦʮʝʩʩ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʣʠ ʦʩʦʙʳʭ ʥʘʚʳʢʦʚ, ʢʨʦʤʝ 

ʪʦʛʦ, ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʥʘ ʫʨʦʚʥʝ ʦʙʳʯʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʪʦ ʝʩʪʴ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʝʪ, ʙʦʣʝʝ ʪʦʛʦ ʝʩʣʠ ʚ ʩʦʩʪʘʚ ʜʦʙʘʚʠʪʴ ʤʦʜʠʬʠʢʘʪʦʨʳ ʜʣʷ 

ʣʫʯʰʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʘʛʨʝʩʩʠʚʥʳʤ ʩʨʝʜʘʤ, ʪʦ ʰʠʨʠʥʘ ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʜʘʞʝ ʫʚʝʣʠʯʝʥʘ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɺʘʢʫʫʤʥʘʷ ʢʘʤʝʨʘ ʜʣʷ ʜʝʛʘʟʘʮʠʠ: ʫʩʪʨʦʡʩʪʚʦ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʚʠʜʳ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Prodataontheweb. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʯʘʩʪʴ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʬʠʟʠʯʝʩʢʠʝ ʟʘʢʦʥʳ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʛʦʪʦʚʢʫ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ, ʠʭ 

ʵʢʩʧʦʥʠʨʦʚʘʥʠʝ ʚ ʚʦʜʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʦʙʨʘʟʮʦʚ ʨʘʟʥʳʭ 

ʩʦʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʚʝʨʢʠ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʥʘ ʩʞʘʪʠʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚʝ ʙʝʪʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʛʦ ʫʣʫʯʰʝʥʠʶ, ʧʨʦʷʚʣʷʷʩʴ ʚ 

ʫʤʝʥʴʰʝʥʠʠ ʚʧʠʪʳʚʘʥʠʷ ʚʦʜʳ ʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʯʥʦʩʪʠ. ʕʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ, ʙʝʪʦʥ ʄ300, 

ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ, ʦʜʥʦʦʩʥʦʝ ʩʞʘʪʠʝ. 

The study includes a theoretical part, where the basic concepts and physical laws 

on which the experiment is based are presented. The practical part includes the 

preparation of concrete samples, their exposure in water to compare the water 
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absorption of samples of different compositions, as well as testing the compressive 

strength of the samples. The obtained data allow us to conclude that the use of 

additives in the composition of concrete contributes to its improvement, manifested 

in the reduction of water absorption and increase in strength. This is of great 

importance to the construction industry, as it allows for the creation of more 

durable and reliable building structures, which ultimately contributes to improving 

the quality of life of people. 

Keywords: water resistance, water absorption, M300 concrete, concrete 

strength, uniaxial compression. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ ʥʘ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʧʳʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʙʝʪʦʥ ʤʘʨʢʠ ʄ300 ʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨ 

Cemmix CemAqua. ɺʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʙʝʪʦʥʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʝʚʳʤ ʘʩʧʝʢʪʘʤ: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. ɺʦʜʘ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ 

ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʙʝʪʦʥʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʷʚʣʝʥʠʶ ʪʨʝʱʠʥ, ʢʦʨʨʦʟʠʠ 

ʘʨʤʘʪʫʨʳ ʠ ʨʘʟʨʫʰʝʥʠʶ ʤʘʪʝʨʤʤʤʤʠʘʣʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʦ ʚ ʟʜʘʥʠʷʭ, 

ʤʦʩʪʘʭ, ʪʦʥʥʝʣʷʭ ʠ ʧʨʦʯʠʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʛʜʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʣʘʛʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʟʘʱʠʪʳ ʦʪ ʚʣʘʛʠ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʠ 

ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ ʙʝʪʦʥʥʳʝ ʩʪʝʥʳ ʠʣʠ ʩʪʷʞʢʠ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʚʣʘʛʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʦʧʘʩʥʦ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʚʦʜʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ. 

3. ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʙʝʪʦʥʘ. ɿʘʱʠʪʘ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʣʘʛʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʩʨʦʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʪʨʝʙʫʶʪʩʷ ʯʘʩʪʳʝ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʠʣʠ ʟʘʤʝʥʘ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʩʣʝʜʩʪʚʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʙʝʪʦʥʘ ʠ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʠ ʀʉʉʆ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ 

ʙʝʪʦʥʘ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʝʛʦ ʩʦʩʪʘʚʘ ʥʘ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʩʣʝʜʦʚʘʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ 

çʯʠʩʪʦʛʦè ʙʝʪʦʥʘ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʠʜʳ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ. 

ɿʘʜʘʯʠ: 

1. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. 

2. ʀʟʛʦʪʦʚʣʝʥʠʝ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ. 

3. ʇʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʦʙʨʘʟʮʦʚ. 

4. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʝʨʤʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ. 
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ɺʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʦʧʫʩʢʘʪʴ ʚʣʘʛʫ ʚ 

ʣʶʙʦʡ ʬʦʨʤʝ. 

ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ ð ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʧʦʛʣʦʱʘʪʴ ʠ ʟʘʜʝʨʞʠʚʘʪʴ ʚʦʜʫ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʦʪʥʦʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʣʦʱʝʥʥʦʡ ʚʦʜʳ ʢ ʤʘʩʩʝ ʩʫʭʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʇʨʦʯʥʦʩʪʴ ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʨʘʟʨʫʰʘʶʱʝʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʩʠʣ. 

ʕʢʩʧʝʨʠʤʝʥʪ (ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ɻʆʉʊ ʈ 56505-2015   

ʀʩʧʳʪʘʥʠʝ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ ʥʘ ʢʘʧʠʣʣʷʨʥʦʝ ʚʩʘʩʳʚʘʥʠʝ ʚʦʜʳ). 

ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ: ʦʙʨʘʟʮʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʦʙʘʚʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʷʚʣʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠ ʠʤʝʶʪ ʢʘʯʝʩʪʚʘ ʚʳʰʝ, 

ʯʝʤ ʦʙʨʘʟʮʳ ʙʝʟ ʜʦʙʘʚʢʠ. 

ɹʝʪʦʥ ʠʟʛʦʪʦʚʣʝʥ ʚ ʧʨʦʧʦʨʮʠʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʨʢʝ ʄ300: ʮʝʤʝʥʪ 1, 

ʧʝʩʦʢ 1.9, ʱʝʙʝʥʴ 3.7. ɺ ʢʘʯʝʩʪʚʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʜʚʝ 

ʧʘʨʪʠʠ ʙʝʪʦʥʘ. ʇʝʨʚʘʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ, ʚʪʦʨʘʷ ʩ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ. ʆʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʠʟʛʦʪʘʚʣʠʚʘʣʠʩʴ ʚ ʢʘʣʠʙʨʦʚʘʥʥʳʭ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʬʦʨʤʘʭ 2ʌʂ-100,0 (100,0 Ĭ 100,0, 100,0 Ĭ 100,0, 100,0 Ĭ 100,0 

ʤʤ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ (ʨʠʩʫʥʦʢ 1). ɼʘʥʥʳʝ ʦʙʨʘʟʮʳ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʚ ʚʦʜʫ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʧʠʪʳʚʘʥʠʷ ʚʣʘʛʠ ʙʝʪʦʥʦʤ. ʆʙʨʘʟʮʳ ʙʝʪʦʥʘ ʧʦʛʨʫʞʘʣʠʩʴ ʚ 

ʚʦʜʫ ʥʘ 5ʤʠʥ, 10 ʤʠʥ, 15 ʤʠʥ, 30 ʤʠʥ, 1ʯ, ʚʳʥʠʤʘʣʠʩʴ ʠ ʚʟʚʝʰʠʚʘʣʠʩʴ ʜʣʷ 

ʨʘʩʯʝʪʘ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ. 

ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ὓ
ά ά

Ὂ
  

 

ɻʜʝ, ʪʦ - ʤʘʩʩʘ ʦʙʨʘʟʮʘ ʧʝʨʝʜ ʠʩʧʳʪʘʥʠʝʤ, ʛ;  

ά  - ʤʘʩʩʘ ʫʚʣʘʞʥʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ Z, ʛ; 

 Fo - ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ, ʤ2 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʟʚʝʰʠʚʘʥʠʷ ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ 

ʚʧʠʪʘʥʥʦʡ ʚʦʜʳ ʦʪ ʚʨʝʤʝʥʠ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʦʜʫ. 

ʅʘ (ʈʠʩʫʥʦʢ 1) ʠ (ʈʠʩʫʥʦʢ 2) ʛʨʘʬʠʯʝʩʢʠ ʧʦʢʘʟʘʥʳ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ.  
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ʈʠʩʫʥʦʢ 1 ï ʇʦʛʣʦʱʝʥʠʝ ʚʦʜʳ ʙʝʪʦʥʥʳʤʠ ʢʫʙʠʢʘʤʠ  

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ 

 

 
ʈʠʩʫʥʦʢ 2 - ʇʦʛʣʦʱʝʥʠʝ ʚʦʜʳ ʙʝʪʦʥʥʳʤʠ ʢʫʙʠʢʘʤʠ  

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ 

 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʧʠʪʳʚʘʥʠʝ ʚʦʜʳ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ Cemmix CemAqua, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʦʚʳʰʝʥʠʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ 

ʙʝʪʦʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʦʙʨʘʟʮʦʚ ʥʘ ʩʞʘʪʠʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʨʘʟʮʳ, 

ʧʨʦʰʝʜʰʠʝ ʠʩʧʳʪʘʥʠʝ ʥʘ ʚʦʜʦʧʦʛʣʦʱʝʥʠʝ. ʇʨʦʚʝʨʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʧʨʝʩʩʘ ʄʉ-500. 
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ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

 

Ὑ  
Ὂ

ὃ
˙̐ ́

 

ɻʜʝ, ɸ ï ʧʣʦʱʘʜʴ ʛʨʘʥʠ ʧʦʜ ʥʘʛʨʫʟʢʦʡ, ʤʤ2 

F ï ʩʠʣʘ, ʧʨʠʣʦʞʝʥʥʘʷ ʧʨʠ ʦʜʥʦʦʩʥʦʤ ʩʞʘʪʠʝ, ʢʛʩ 

ʋʨʘʚʥʠʚʘʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝ ʫʯʠʪʳʚʘʣʩʷ ʪʘʢ ʨʘʟʤʝʨʳ ʦʙʨʘʟʮʦʚ 

ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʨʝʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʩ ʜʦʙʘʚʢʦʡ 

 
 

ʊʘʙʣʠʮʘ 2 ï ʇʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʙʝʟ ʜʦʙʘʚʢʠ

 
 

ɸʥʘʣʠʟ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʙʨʘʟʮʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʨʘʟʮʘʤʠ ʙʝʟ 

ʜʦʙʘʚʢʠ. 

ɸʥʘʣʠʟ ʜʦʙʘʚʦʢ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʦʙʘʚʢʫ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʫʶ Cemmix 

CemAqua ʢʦʪʦʨʘʷ:  

1. ʋʚʝʣʠʯʠʚʘʝʪ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ; 

2. ʉʪʦʡʢʦʩʪʴ ʢ ʘʪʤʦʩʬʝʨʥʳʤ ʦʩʘʜʢʘʤ, ʛʨʫʥʪʦʚʳʤ ʚʦʜʘʤ ʠ ʜʨ. 

ʘʛʨʝʩʩʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ; 

3. ʋʚʝʣʠʯʠʚʘʝʪ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ; 

ɿʘʢʣʶʯʝʥʠʝ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ Cemmix 

CemAqua ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʝʪʦʥʘ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʩʥʠʞʝʥʠʶ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʚ ʧʦʚʳʰʝʥʠʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʙʝʪʦʥʘ. 

ʇʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ: ʆʙʨʘʟʮʳ ʙʝʪʦʥʘ ʩ ʜʦʙʘʚʢʦʡ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʙʨʘʟʮʘʤʠ ʙʝʟ ʜʦʙʘʚʢʠ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʣʘʩʪʠʬʠʢʘʪʦʨ ʩʧʦʩʦʙʩʪʚʫʝʪ 
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ʫʣʫʯʰʝʥʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʪʦʥʘ, ʜʝʣʘʷ ʝʛʦ ʙʦʣʝʝ ʧʨʦʯʥʳʤ ʠ 

ʜʦʣʛʦʚʝʯʥʳʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʠʜʨʦʠʟʦʣʠʨʫʶʱʘʷ ʜʦʙʘʚʢʘ CemAqua [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // cemmix.ru. 

ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://cemmix.ru/catalog/cemaqua (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

23.04.2024). 

2. ʀʩʧʳʪʘʥʠʝ ʦʙʨʘʟʮʦʚ ʙʝʪʦʥʘ ʥʘ ʢʘʧʠʣʣʷʨʥʦʝ ʚʩʘʩʳʚʘʥʠʝ ʚʦʜʳ ɻʆʉʊ ʈ 

56505-2015 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // bstudy.net. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://bstudy.net/1013692/bzhd/ispytanie_obraztsov_betona_kapillyarnoe_vsasyv

anie_vody_gost_56505_2015 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.04.2024). 

3. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʚʣʘʞʥʦʩʪʠ ʥʘ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] // bstudy.net. ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://bstudy.net/1013695/bzhd/issledovaniya_vliyaniya_vlazhnosti_prochnost_be

tona#23372 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.04.2024). 
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ʉɽʂʎʀʗ 
ʕʂʆʃʆɻʀʗ ʀ 

ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀɽ 
 

 

ʆɹɽɿɿɸʈɸɾʀɺɸʅʀɽ ɺ ɺʆɼʆʇʆɼɻʆʊʆɺʂɽ ɼɺʋʍʉʊʋʇɽʅʏɸʊʓʄʀ 

ʄɽʊʆɼɸʄʀ 

 

ʇ.ɼ. ɸʥʩʠʤʦʚʘ, ʊ.ɸ. ʂʫʧʥʠʮʢʘʷ 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ (ʉʠʙʩʪʨʠʥ) 
p.ansimova@sibstrin.ru 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʞʜʦʛʦ ʠʟ ʤʝʪʦʜʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʶ ʚʦʜʳ. ɺʳʷʚʣʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʘʯʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʘʷ ʚʦʜʘ, ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ, 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ, ʭʣʦʨʨʝʘʛʝʥʪʳ, ʦʟʦʥʠʨʦʚʘʥʠʝ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ 

ʦʙʣʫʯʝʥʠʝ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʝ 

ʤʝʪʦʜʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 
Issues related to the use of various disinfection methods are considered. Based 

on a review of literature sources, an analysis of the advantages and disadvantages 

of each method was carried out. New approaches to water disinfection are 

considered. The positive and negative qualities of alternative methods have been 

identified. 

Keywords: household drinking water, water treatment, disinfection, chlorine 

reagents, ozonation, ultraviolet irradiation, alternative disinfection methods, 

two-stage disinfection methods 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʢʪʫʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ, ʚ ʢʦʪʦʨʳʭ 

ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʨʳ ʧʦ ʫʥʠʯʪʦʞʝʥʠʶ ʙʘʢʪʝʨʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʠʟ ʤʝʪʦʜʦʚ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ. 

ʉʧʦʩʦʙʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚ ʚʦʜʦʧʦʜʛʦʪʦʚʢʝ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʨʝʘʛʝʥʪʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ.  

ʉʘʤʳʤ ʠʟʫʯʝʥʥʳʤ, ʵʢʦʥʦʤʠʯʝʩʢʠ-ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜ ʷʚʣʷʝʪʩʷ ʭʣʦʨʠʨʦʚʘʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʝʥʜʝʥʮʠʶ ʥʘʯʘʣʘ 

21 ʚʝʢʘ ʧʦ ʦʪʢʘʟʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʞʠʜʢʦʛʦ ʭʣʦʨʘ ʚ ʧʨʦʮʝʩʩʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ, ʛʘʟʦʦʙʨʘʟʥʳʡ ʭʣʦʨ ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʥʘ ʢʨʫʧʥʳʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʪʘʥʮʠʷʭ. ɻʣʘʚʥʦʝ ʝʛʦ 

ʜʦʩʪʦʠʥʩʪʚʦ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʨʘʙʦʪʢʠ, ʵʪʦ ʥʘʣʠʯʠʝ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʵʬʬʝʢʪʘ.  
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ʅʦ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ, ʞʠʜʢʠʡ ʭʣʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʠ 

ʘʚʘʨʠʡʥʦʡ ʫʪʝʯʢʝ. ʇʣʦʪʥʦʩʪʴ ʭʣʦʨʘ ʚ 2,5 ʨʘʟʘ ʙʦʣʴʰʝ ʚʦʟʜʫʭʘ, ʧʨʠ ʫʪʝʯʢʝ 

ʭʣʦʨ ʙʫʜʝʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʚʥʠʟʫ ï ʫ ʧʦʣʘ ʠʣʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ ʢʦʥʪʘʢʪʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʭʣʦʨʦʤ ʦʙʨʘʟʫʶʪʩʷ ʪʨʠʛʘʣʦʛʝʥʤʝʪʘʥʳ (ʊɻʄ). 

ʉʫʱʝʩʪʚʫʶʪ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ ʨʝʘʛʝʥʪʥʳʭ ʦʢʠʩʣʠʪʝʣʝʡ ī ʛʠʧʦʭʣʦʨʠʪ 

ʥʘʪʨʠʷ, ʜʠʦʢʩʠʜ ʭʣʦʨʘ, ʦʟʦʥ. 

ʆʟʦʥʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʈʦʩʩʠʠ, ʚʦ ʌʨʘʥʮʠʠ, ʂʘʥʘʜʝ, ʐʚʝʡʮʘʨʠʠ, 

ʀʪʘʣʠʠ, ɻʝʨʤʘʥʠʠ. ʆʟʦʥ ʨʘʟʨʫʰʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ 

ʤʝʤʙʨʘʥ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʟʦʥ ʚ 15-20 ʨʘʟ ʵʬʬʝʢʪʠʚʥʝʝ 

ʭʣʦʨʘ. ʇʨʠ ʵʪʦʤ ʦʟʦʥʠʨʦʚʘʥʠʝ ʥʝ ʠʤʝʝʪ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʵʬʬʝʢʪʘ, ʤʝʪʦʜ 

ʵʥʝʨʛʦʝʤʢʠʡ ʠ ʩʣʦʞʥʳʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ ʚ ʩʠʩʪʝʤʘʭ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʥʘʯʘʣʦʩʴ ʩ 

1955 ʛ. ʚ ɸʚʩʪʨʠʠ ʠ ʐʚʝʡʮʘʨʠʠ. ɺ ɽʚʨʦʧʝ, ɸʥʛʣʠʠ, ʉʐɸ ʠ ʈʦʩʩʠʠ ʩʪʘʣʦ 

ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 1980-ʭ ʛʦʜʘʭ. ɺ ʜʘʥʥʦʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ 

3 ʪʳʩ. ʩʪʘʥʮʠʡ ʋʌʆ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ ʫʣʫʯʰʘʶʪʩʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ, ʥʦ ʋʌʆ ʪʘʢʞʝ ʥʝ ʜʘʝʪ ʵʬʬʝʢʪʘ ʜʦʣʛʦʛʦ 

ʜʝʡʩʪʚʠʷ. 

ʅʦʚʳʤʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʘʤʠ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʢʘʚʠʪʘʮʠʦʥʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʠ ʫʣʴʪʨʘʟʚʫʢ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʫʰʝʥʠʝ ʢʦʣʣʦʠʜʦʚ 

ʠ ʪʝʭ ʯʘʩʪʠʮ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʙʘʢʪʝʨʠʠ. ʇʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʫʣʴʪʨʘʟʚʫʢʘ ʥʘ ʞʠʜʢʦʩʪʴ ʧʨʦʠʩʭʦʜʷʪ ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ 

ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʢʘʚʠʪʘʮʠʷ, 

ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʝ, ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ, ʜʝʛʘʟʘʮʠʷ, ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ, ʣʦʢʘʣʴʥʳʡ 

ʥʘʛʨʝʚ ʠ ʜʨʫʛʠʝ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 

[1]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ, ʠʩʢʣʶʯʘʶʱʠʤʠ 

ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʩ ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʚʦʜʝ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʩʯʠʪʘʶʪʩʷ ʬʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʠʥʘʢʪʠʚʘʮʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʜʘʣʝʥʠʝ ʮʠʘʥʦʪʦʢʩʠʥʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʥʦʤʘʪʝʨʠʘʣʦʚ [2]. 

ʌʦʪʦʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʆʯʠʩʪʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʨʘʟʣʘʛʘʶʪʩʷ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʘʭ (ʠʟ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʚ ʢʦʪʦʨʦʤ ʵʣʝʢʪʨʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʠ ʩʚʷʟʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ) ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʋʌʆ (ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʘ ʠʣʠ 

ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ) ʧʦʣʥʦʩʪʴʶ ʜʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʚʦʜʳ (ʠ ʜʨʫʛʠʭ ʧʨʦʩʪʳʭ 

ʚʝʱʝʩʪʚ). 

ʀʥʘʢʪʠʚʘʮʠʷ ï ʫʥʠʯʪʦʞʝʥʠʝ ʦʧʘʩʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʯʝʨʝʟ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʥʠʭ ʩʧʝʮʠʘʣʴʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʚ ʧʨʦʮʝʩʩʘʭ ʋʌ-ʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚʦʜʳ. 
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ʎʚʝʪʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʙʠʦʛʝʥʦʚ - ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʮʠʘʥʦʙʘʢʪʝʨʠʡ, ʚʳʜʝʣʷʶʱʠʭ ʥʝʡʨʦʪʦʢʩʠʥʳ. ʇʨʠʤʝʥʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʜʘʣʝʥʠʷ ʤʠʢʨʦʮʠʩʪʠʥʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠ 

ʦʩʣʦʞʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʤʝʥʳ/ʨʝʛʝʥʝʨʘʮʠʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ.  

ʅʘʥʦʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʩʠʣʴʥʳʤʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʧʨʠ ʵʪʦʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʢʘʪʘʣʠʟʘʪʦʨʳ ʠ ʘʜʩʦʨʙʝʥʪʳ ʚ ʧʨʦʮʝʩʩʘʭ ʦʯʠʩʪʢʠ, ʩ 

ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʦʡ ʧʣʦʱʘʜʴʶ ʠ ʚʳʩʦʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʉʝʛʦʜʥʷ ʥʦʨʤʘʪʠʚʳ [3] ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ī ʩʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʭʣʦʨʘ 

ʠ ʦʟʦʥʘ, ʋʌʆ ʠ ʭʣʦʨʘ ʠ ʜʨʫʛʦʝ 

ɺ ʢʦʤʙʠʥʘʮʠʠ ʦʟʦʥʠʨʦʚʘʥʠʷ ʩ ʭʣʦʨʠʨʦʚʘʥʠʝʤ, ʦʟʦʥ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ 

ʵʪʘʧʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʫʜʘʣʷʝʪ ʠʟ ʚʦʜʳ ʟʘʧʘʭʠ ʠ ʧʨʠʚʢʫʩʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʪʝʢʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʦʩʚʝʪʣʝʥʠʷ, ʨʘʟʨʫʰʘʝʪ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ 

ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʟʦʥ ʩʥʠʞʘʝʪ ʜʦʟʫ ʭʣʦʨʨʝʘʛʝʥʪʘ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʠʤʝʝʪ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʘʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ ʭʣʦʨʠʨʦʚʘʥʠʝ 

ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚʦʜʳ ʚ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʩʝʪʴ ʜʘʝʪ ʙʘʨʴʝʨʥʳʡ ʠ 

ʧʨʦʣʦʥʛʠʨʫʶʱʠʡ ʵʬʬʝʢʪ. 

ʇʨʠ ʢʦʤʙʠʥʘʮʠʠ ʫʣʴʪʨʘʬʠʦʣʝʪʘ ʩ ʭʣʦʨʠʨʦʚʘʥʠʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 2 

ʚʦʟʤʦʞʥʳʝ ʩʭʝʤʳ: 1) ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʦʯʠʩʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʙʦʪʢʘ ʋʌ, ʘ 

ʭʣʦʨ ʚʚʦʜʠʪʩʷ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚ ʚʦʜʦʧʨʦʚʦʜʥʫʶ ʩʝʪʴ; 2) ʧʨʝʭʣʦʨʠʨʦʚʘʥʥʫʶ 

ʚʦʜʫ ʧʦʜʚʝʨʛʘʶʪ ʋʌ ï ʦʙʨʘʙʦʪʢʝ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ. ʅʘ ʧʨʘʢʪʠʢʝ ʚʪʦʨʦʡ 

ʚʘʨʠʘʥʪ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ, ʪʘʢ ʢʘʢ ʋʌʆ ʜʘʝʪ ʫʣʫʯʰʝʥʠʝ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʳ, ʘ ʭʣʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʣʦʥʛʠʨʫʶʱʠʡ 

ʵʬʬʝʢʪ, ʥʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʋʌʆ ʜʦʧʦʣʥʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʭʣʦʨʨʝʘʛʝʥʪʘ. 
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ʊʘʙʣʠʮʘ 1 ð ʉʨʘʚʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ 

ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʆʟʦʥʠʨʦ-

ʚʘʥʠʝ  

ī ʫʣʫʯʰʝʥʠʝ ʚʢʫʩʘ ʠ 

ʟʘʧʘʭʘ ʚʦʜʳ; 

ī ʫʜʘʣʝʥʠʝ ʮʚʝʪʥʦʩʪʠ; 

ī ʧʦʣʥʦʝ ʦʢʠʩʣʝʥʠʝ ʠ 

ʫʜʘʣʝʥʠʝ ʤʝʪʘʣʣʦʚ; 

ī ʦʢʠʩʣʝʥʠʝ ʠ 

ʨʘʟʣʦʞʝʥʠʝ ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʩʦʝʜʠʥʝʥʠʡ 

ʘʟʦʪʘ, ʩʝʨʦʚʦʜʦʨʦʜʘ, 

ʮʠʘʥʠʜʦʚ; 

ī ʦʢʠʩʣʝʥʠʝ ʠ 

ʨʘʟʣʦʞʝʥʠʝ ʉʇɸɺ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; 

ī ʵʬʬʝʢʪʠʚʥʦʝ 

ʙʘʢʪʝʨʠʮʠʜʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ 

ī ʵʥʝʨʛʦʝʤʢʦʩʪʴ; 

ī ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ī ʩʣʦʞʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ 

ʫʩʪʘʥʦʚʦʢ ʧʨʠʛʦʪʦʚʣʝʥʠʷ; 

ī ʢʦʨʨʦʟʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ; 

ī ʦʟʦʥ ʪʦʢʩʠʯʝʥ, ʧʦʵʪʦʤʫ 

ʥʫʞʝʥ ʞʝʩʪʢʠʡ ʢʦʥʪʨʦʣʴ 

ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

ī ʥʝʪ ʵʬʬʝʢʪʘ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʋʌʆ ī ʫʣʫʯʰʝʥʠʝ ʚʢʫʩʘ ʠ 

ʟʘʧʘʭʘ ʚʦʜʳ; 

ī ʫʜʘʣʝʥʠʝ ʮʚʝʪʥʦʩʪʠ 

ʚʦʜʳ; 

ī ʫʥʠʯʪʦʞʝʥʠʝ ʚʠʨʫʩʦʚ; 

ī ʥʝ ʦʙʨʘʟʫʶʪʩʷ 

ʚʪʦʨʠʯʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ 

ī ʵʥʝʨʛʦʝʤʢʦʩʪʴ; 

ī ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʝʩʫʨʩ ʋʌ-

ʣʘʤʧʳ; 

ī  ʟʘʚʠʩʠʤʦʩʪʴ ʵʬʬʝʢʪʘ ʦʪ 

ʪʦʣʱʠʥʳ ʩʣʦʷ ʚʦʜʳ ʠ ʝʝ 

ʧʨʦʟʨʘʯʥʦʩʪʠ; 

ī  ʪʨʝʙʫʝʪʩʷ ʨʝʛʫʣʷʨʥʳʡ 

ʫʭʦʜ ʟʘ ʣʘʤʧʘʤʠ ʠ ʯʝʭʣʘʤʠ, 

ʦʯʠʩʪʢʘ ʦʪ ʙʠʦʦʙʨʘʩʪʘʥʠʡ ʠ 

ʦʪʣʦʞʝʥʠʡ;  

ī ʥʝʪ ʵʬʬʝʢʪʘ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ī ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʚʦʜ ʩ 

ʙʦʣʴʰʦʡ ʤʫʪʥʦʩʪʴʶ ʠ 

ʩʦʣʝʩʦʜʝʨʞʘʥʠʝʤ; 
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ʂʘʚʠʪʘ-

ʮʠʦʥʥʘʷ 

ʦʙʨʘʙʦ-

ʪʢʘ 

ī ʵʥʝʨʛʦʟʘʪʨʘʪʳ 

ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʋʌʆ ʠ 

ʦʟʦʥʠʨʦʚʘʥʠʷ; 

ī ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʝ 

ʚʣʠʷʝʪ ʥʠ ʤʫʪʥʦʩʪʴ, ʥʠ 

ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ, ʥʠ 

ʮʚʝʪʥʦʩʪʴ ʚʦʜʳ; 

ī ʘʵʨʘʮʠʷ ʚʦʜʳ ī 

ʦʙʦʛʘʱʝʥʠʝ 

ʢʠʩʣʦʨʦʜʦʤ; 

ī ʥʝʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʘʛʝʥʪʘ ʥʘ 

ʚʦʜʫ 

ī ʢʦʨʨʦʟʠʦʥʥʘʷ 

ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʚʦʜʳ ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ; 

ī ʦʪʩʫʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʠ 

ʢʦʥʪʨʦʣʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʠ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ; 

ī ʥʝʪ ʧʨʦʣʦʥʛʠʨʫʶʱʝʛʦ 

ʵʬʬʝʢʪʘ; 

ī ʤʝʪʦʜ ʚ ʩʪʘʜʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʋɿ ī ʧʦʚʳʰʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʭʣʦʨʠʨʦʚʘʥʠʷ, 

ʦʟʦʥʠʨʦʚʘʥʠʷ; 

ī ʵʬʬʝʢʪ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʠ ʤʫʪʥʦʩʪʠ, 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʚʦʜʳ, ʨʘʟʤʝʨʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʫʜʘʣʝʥʥʦʩʪʠ ʙʠʦʦʙʲʝʢʪʘ 

ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ 

ī ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ 

(ʙʦʣʴʰʝ ʋʌʆ); 

ī ʪʨʝʙʫʝʪʩʷ ʟʘʱʠʪʘ 

ʧʝʨʩʦʥʘʣʘ ʦʪ ʰʫʤʘ ʠ 

ʚʠʙʨʘʮʠʡ; 

ī ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʣʳʭ ʜʦʟ 

ʫʣʴʪʨʘʟʚʫʢʘ ʩʪʠʤʫʣʠʨʫʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʝ;  

ī ʥʝʪ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʨʝʛʣʘʤʝʥʪʘ 

ʧʨʠʤʝʥʝʥʠʷ 

ī ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʝʩʫʨʩ ʋɿ-

ʠʟʣʫʯʘʪʝʣʝʡ; 

ī ʥʝʪ ʧʨʦʣʦʥʛʠʨʫʶʱʝʛʦ 

ʵʬʬʝʢʪʘ; 

ʍʣʦʨʠʨʦ-

ʚʘʥʠʝ  

ī ʧʨʦʩʪʦʪʘ ʠ 

ʦʪʨʘʙʦʪʘʥʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ī ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʜʝʰʝʚʠʟʥʘ ʨʝʘʛʝʥʪʘ; 

ī ʜʦʢʘʟʘʥʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

ī ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʡ 

ʵʬʬʝʢʪ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ī ʪʦʢʩʠʯʥʦʩʪʴ; 

ī ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ; 

ī ʚʳʩʦʢʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ; 

ī  ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʘʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ;  

ī  ʦʧʘʩʥʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ 
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ʧʦʚʣʠʷʪʴ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʨ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ 

https://elibrary.ru/contents.asp?id=64548298
https://elibrary.ru/contents.asp?id=64548298
https://elibrary.ru/contents.asp?id=64548298&selid=64548303
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Customs authorities play an important role in ensuring environmental safety by 

controlling the movement of goods across the border. They monitor compliance 

with environmental standards and regulations during the import and export of 

goods, preventing the import of hazardous waste, prohibited species of animals 

and plants, as well as other goods that may negatively affect the environment. 

Keywords: customs authorities, environmental safety, environmental 

collection, environment 

 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, 

ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ ʠ ʢʘʪʘʩʪʨʦʬ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ʧʦʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʨʦʟ ʠ ʦʧʘʩʥʦʩʪʝʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ 

ʚʩʶ ʧʣʘʥʝʪʫ.  

ʅʝʩʦʤʥʝʥʥʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʚʢʣʶʯʘʷ ʌʝʜʝʨʘʣʴʥʫʶ ʪʘʤʦʞʝʥʥʫʶ ʩʣʫʞʙʫ 

(ʌʊʉ). ʊʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ ʧʨʦʠʟʚʦʜʷʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʬʫʪʫʨʦʣʦʛʠʶ, 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʚʚʦʟʠʤʳʭ ʪʦʚʘʨʦʚ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʄʠʨʦʚʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʧʦʨʷʜʦʢ, ʯʪʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚʩʝʤʠʨʥʳʤ 

ʦʙʱʝʩʪʚʦʤ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʦʨʤʘʭ ʠ ʧʨʠʥʮʠʧʘʭ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʘʚʘ 

ʠ ʚʢʣʶʯʘʝʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʨʝʩʪʫʧʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ. 

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʠ 

ʚʩʝʤʠʨʥʦʛʦ ʤʘʩʰʪʘʙʘ: 

- ʥʝʧʨʘʚʦʤʝʨʥʳʡ ʵʢʩʧʦʨʪ ʠ ʪʦʨʛʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʩʯʝʟʘʶʱʠʤʠ ʚʠʜʘʤʠ 

ʜʠʢʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʥʪʨʘʙʘʥʜʘ; 

- ʥʝʣʝʛʘʣʴʥʘʷ ʚʳʨʫʙʢʘ ʠ ʚʳʚʦʟ ʜʨʝʚʝʩʠʥʳ; 

- ʥʝʟʘʢʦʥʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʦʧʘʩʥʳʭ ʦʪʭʦʜʦʚ ʠ ʦʟʦʥʦʨʘʟʨʫʰʘʶʱʠʭ 

ʚʝʱʝʩʪʚ;  

- ʢʦʥʪʨʘʙʘʥʜʥʳʡ ʚʳʚʦʟ ʚʘʞʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ; 

- ʪʝʥʝʚʦʡ ʵʢʩʧʦʨʪ ʷʜʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʧʨʝʩʪʫʧʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ, ʥʘʧʨʠʤʝʨ, ʥʝʟʘʢʦʥʥʦʝ 

ʟʘʭʦʨʦʥʝʥʠʝ ʦʪʭʦʜʦʚ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʰʝʣʴʬʝ. 

ʕʪʠ ʫʛʨʦʟʳ ʦʧʘʩʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʈʦʩʩʠʠ, ʥʦ ʠ ʜʣʷ ʤʠʨʘ ʚ ʮʝʣʦʤ. ʀʤʝʥʥʦ 

ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʘʩʥʳʭ ʜʝʷʥʠʡ, ʥʘʥʦʩʷʱʠʤ ʪʷʞʢʠʡ ʫʱʝʨʙ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʩʪʨʘʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ [6, ʩ. 697]. 

ɺ ʦʙʷʟʘʥʥʦʩʪʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʥʦʩʷʪ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʣʦʚʠʡ ʠ ʧʦʨʷʜʢʘ 

ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʠʨʦʜʳ ʫʯʘʩʪʥʠʢʘʤʠ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɺ ʦʙʝʩʧʝʯʝʥʠʠ ʠʩʧʦʣʥʝʥʠʷ ʠʥʪʝʨʥʘʮʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʥʘʨʫʞʝʥʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ 
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ʥʝʣʝʛʘʣʴʥʦʛʦ ʧʨʦʚʦʟʘ, ʘ ʪʘʢʞʝ ʦʭʨʘʥʝ ʦʙʲʝʢʪʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʧʝʨʚʝʥʩʪʚʫʶʪ 

ʪʘʤʦʞʝʥʥʳʝ ʦʨʛʘʥʳ.  

ʊʘʤʦʞʝʥʥʳʡ ʢʦʜʝʢʩ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ (ɽɸʕʉ) 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʧʦʣʥʦʤʦʯʠʷ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚ ʯʘʩʪʠ ʦʭʨʘʥʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʟʜʦʨʦʚʴʷ ʠ ʞʠʟʥʠ ʛʨʘʞʜʘʥ, ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʘ 

ʪʘʢʞʝ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ [4, ʩ. 145]. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʧʦʤʷʥʫʪʴ ʟʘʢʦʥ ˉ390-ʌɿ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʬʦʨʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: 

- ʚʳʷʚʣʝʥʠʝ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠ ʦʛʨʘʥʠʯʝʥʠʝ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ ʦʧʘʩʥʳʭ 

ʪʦʚʘʨʦʚ ʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ 

ʠʩʯʝʟʥʦʚʝʥʠʷ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʚʘʨʦʚ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ 

ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ; 

- ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʚʘʨʦʚ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʫʶ ʛʨʘʥʠʮʫ ɽɸʕʉ; 

- ʚʳʷʚʣʝʥʠʝ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʫʛʨʦʟ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʩʥʦ 

ʩʚʷʟʘʥʘ ʩ ʨʝʰʝʥʠʝʤ ʢʘʞʜʦʡ ʟʘʜʘʯʠ; 

- ʙʣʘʛʦʜʘʨʷ ʩʦʚʤʝʩʪʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʨʘʟʨʘʙʦʪʢʘʤ ʚ ʦʙʣʘʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʜ ʵʛʠʜʦʡ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʚʩʝ ʙʦʣʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠ 

ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ, ʠʤʝʶʱʝʡ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ; 

- ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʌʆʀɺ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʚʘʨʦʚ ʯʝʨʝʟ ʪʘʤʦʞʝʥʥʳʝ ʛʨʘʥʠʮʳ 

ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʱʠʪʫ ʪʦʚʘʨʦʚ ʨʘʟʣʠʯʥʳʤʠ 

ʩʫʙʲʝʢʪʘʤʠ; 

- ʦʧʝʨʘʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʘʤʦʞʝʥʥʦʡ 

ʩʣʫʞʙʦʡ ï ʧʨʠʦʨʠʪʝʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʝʰʘʶʱʝʡ ʨʦʣʠ ʫʩʠʣʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ 

ʤʝʨ [8, ʩ. 133]. 

ʏʘʩʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʨʠʨʦʜʥʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʦ ʩʪʦʨʦʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʤʦʞʥʠ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ: 

- ʟʘʱʠʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʢʦʥʪʨʘʙʘʥʜʳ ʦʭʨʘʥʷʝʤʳʭ ʚʦʜʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʚʚʦʟʠʤʳʭ 

ʢʦʥʪʨʘʙʘʥʜʥʳʤ ʧʫʪʝʤ ï ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ ʜʣʷ ʩʪʨʘʥ ʠ ʪʝʨʨʠʪʦʨʠʡ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʤʦʨʩʢʘʷ ʞʠʟʥʴ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ (ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʦʩʩʠʠ ʠ ʩʧʠʩʢʠ ʉʀʊɽʉ); 
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- ʙʦʨʴʙʘ ʩ ʥʝʟʘʢʦʥʥʳʤ ʚʳʚʦʟʦʤ ʜʨʝʚʝʩʠʥʳ ʠ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ; 

- ʫʧʦʨʷʜʦʯʝʥʠʝ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ ʫʯʘʩʪʥʠʢʘʤʠ ɺʕɼ, ʧʝʨʝʤʝʱʘʶʱʠʭ 

ʦʧʘʩʥʳʝ ʠ ʜʨʫʛʠʝ ʦʪʭʦʜʳ, ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʧʨʘʚʦʤʦʯʠʝ ɹʘʟʝʣʴʩʢʦʡ 

ʢʦʥʚʝʥʮʠʠ;  

- ʢʦʦʨʜʠʥʘʮʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʦʜʫʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʝ ʢʦʪʦʨʳʭ ʨʝʛʫʣʠʨʫʝʪʩʷ ʚʝʪʝʨʠʥʘʨʥʳʤʠ ʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ [1]. 

ʈʝʰʝʥʠʝ ɽʕʂ ˉ30 ʫʩʪʘʥʦʚʠʣʦ ʟʘʧʨʝʪ ʥʘ ʚʚʦʟ ʠ ʚʳʚʦʟ ʦʟʦʥʦʨʘʟʨʫʱʘʶʱʠʭ 

ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʨʝʜʥʳʝ ʦʪʭʦʜʳ, ʥʘ 

ʠʟʜʝʣʠʷ ʠʟ ʛʨʝʥʣʘʥʜʩʢʦʛʦ ʪʶʣʝʥʷ ʠ ʝʛʦ ʜʝʪʸʥʳʰʝʡ, ʥʘ ʩʦʙʦʣʝʡ ʞʠʚʳʭ ʠ ʥʘ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʪʦʚʘʨʦʚ, ʧʨʝʜʤʝʪʦʚ, ʩʦʚʝʨʰʘʝʤʦʝ ʩ 

ʩʦʢʨʳʪʠʝʤ ʦʪ ʪʘʤʦʞʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʣʠʙʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʜʝʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʣʠʙʦ ʩʦʧʨʷʞʝʥʥʦʝ ʩ ʥʝʜʝʢʣʘʨʠʨʦʚʘʥʠʝʤ ʠʣʠ ʥʝʜʦʩʪʦʚʝʨʥʳʤ 

ʜʝʢʣʘʨʠʨʦʚʘʥʠʝʤ ʚ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʘʭ ʚʣʝʯʝʪ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 

ʇʨʠ ʵʪʦʤ ʧʨʝʜʤʝʪʦʤ ʧʨʝʩʪʫʧʣʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʟʘʧʨʝʱʝʥʥʳʝ ʠʣʠ ʦʧʘʩʥʳʝ 

ʪʦʚʘʨʳ, ʘ ʦʙʲʝʢʪʦʤ ï ʪʝʨʨʠʪʦʨʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʥʘ ʢʦʪʦʨʫʶ ʦʥʠ ʧʦʧʘʜʘʶʪ. 

ɺʥʝ ʚʩʷʢʦʛʦ ʩʦʤʥʝʥʠʷ, ʌʊʉ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʘʢʪʠʚʥʦʝ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʩʪʫʧʣʝʥʠʷʤ. ʉʶʜʘ ʚʭʦʜʷʪ: ʌʉɹ, 

ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ, ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ, ʈʦʩʨʳʙʦʣʦʚʩʪʚʦ, ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ, 

ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨ, ʈʦʩʟʜʨʘʚʥʘʜʟʦʨ, ʈʦʩʘʪʦʤ, ʈʦʩʪʝʭʥʘʜʭʦʨ, ʈʦʩʥʝʜʨʘ, ʘ ʪʘʢʞʝ 

ʈʦʩʣʝʩʭʦʟ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʷʟʠ ʩ ʉʦʚʝʪʦʤ 

ɹʝʟʦʧʘʩʥʦʩʪʠ ʠ ʝʛʦ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʝʡ, ʘ ʪʘʢʞʝ ʇʨʦʢʫʨʘʪʫʨʦʡ 

ʈʦʩʩʠʠ [3, ʩ. 101]. 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʝʷʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʟʘʢʦʥʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʛʨʘʥʠʮʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ɽɸʕʉ ï ʵʪʦ ʧʝʨʚʦʩʪʝʧʝʥʥʳʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʦʩʩʠʡʩʢʠʭ ʪʘʤʦʞʝʥʥʠʢʦʚ.  

ʇʦ ʬʘʢʪʘʤ ʥʘʨʫʰʝʥʠʡ ʥʦʨʤ ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʚ ʨʘʤʢʘʭ ʟʘʢʦʥʘ ʦ ɽɸʕʉ ʧʨʠ ʵʢʩʧʦʨʪʝ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ 

ʚʦʟʙʫʞʜʝʥʦ: 127 ʫʛʦʣʦʚʥʳʭ ʜʝʣ (ʥʘ ʦʙʱʫʶ ʩʪʦʠʤʦʩʪʴ 1 200 000 000 ʨʫʙʣʝʡ 

ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ), 1367 ʜʝʣ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ (ɸʇ) (ʥʘ 

ʦʙʱʫʶ ʩʫʤʤʫ ʙʦʣʝʝ 944 200 000 ʨʫʙʣʝʡ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ). ɺʦʟʙʫʞʜʝʥʦ 125 

ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʧʦ ʩʪ. 226.1 ʋʂ ʈʌ (ʢʦʥʪʨʘʙʘʥʜʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ 

ʨʝʩʫʨʩʦʚ): ʠʟ ʥʠʭ 24 ʚ ʦʪʥʦʰʝʥʠʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʛʨʫʧʧ (ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ï 324 500 000 ʨʫʙʣʝʡ) ʠ 2 ʧʦ ʬʘʢʪʘʤ ʫʢʣʦʥʝʥʠʷ ʦʪ ʫʧʣʘʪʳ 

ʪʘʤʦʞʝʥʥʳʭ ʧʣʘʪʝʞʝʡ (ʩʫʤʤʘ ʥʝʫʧʣʘʯʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ï 36 200 000 ʨʫʙʣʝʡ). 

ʆʧʝʨʘʪʠʚʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚ ʭʦʜʝ ʦʧʝʨʘʪʠʚʥʦ- 

ʨʦʟʳʩʢʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʟʲʷʪʦ 886 ʢʫʙʦʤʝʪʨʦʚ ʥʝʟʘʢʦʥʥʦ ʟʘʛʦʪʦʚʣʝʥʥʦʡ 

ʜʨʝʚʝʩʠʥʳ. ʇʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʊʂʇɺʊ ʧʨʦʚʝʜʝʥʦ 19 ʧʨʦʚʝʨʦʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʝʚʝʩʠʥʳ, ʧʦʤʝʱʝʥʥʦʡ ʧʦʜ ʪʘʤʦʞʝʥʥʫʶ 

ʧʨʦʮʝʜʫʨʫ ʵʢʩʧʦʨʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʥʘʯʠʩʣʝʥʦ ʪʘʤʦʞʝʥʥʳʭ ʧʣʘʪʝʞʝʡ ʥʘ 
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ʩʫʤʤʫ 113 800 000 ʨʫʙʣʝʡ, ʠʟ ʢʦʪʦʨʳʭ 47 000 000 ʨʫʙʣʝʡ ï ʧʝʨʝʯʠʩʣʝʥʦ ʚ 

ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ.  

ɺʳʷʚʣʝʥʦ ʤʦʙʠʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ 183 ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚʘ, ʥʝʣʝʛʘʣʴʥʦ ʧʨʦʚʦʟʷʱʠʭ ʩʚʳʰʝ 3500 ʪʦʥʥ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʥʳʤʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʝʨʝʚʦʟʯʠʢʦʚ ʚʦʟʙʫʞʜʝʥʦ 6 ʜʝʣ ʦʙ ɸʇ [2]. 

29.07.2023 ʛ. ʩʦʪʨʫʜʥʠʢʠ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʧʦ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʦʚʤʝʩʪʥʦ ʩ ʇʦʛʨʘʥʠʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʌʉɹ ʈʦʩʩʠʠ ʧʨʠʦʩʪʘʥʦʚʠʣʠ 

ʧʦʧʳʪʢʫ ʥʝʣʝʛʘʣʴʥʦʛʦ ʚʚʦʟʘ ʧʝʩʪʠʮʠʜʦʚ ʠʟ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʫʥʢʪʘ ʧʨʦʧʫʩʢʘ çʉʘʛʘʨʯʠʥè, 

ʨʦʩʩʠʡʩʢʦ-ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʫʯʘʩʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʨʘʥʠʮʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʨʢʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʩʝʢʪʠʮʠʜ çʇʦʣʠʪʨʠʥ ʌʦʨʪʝè 

(ʜ.ʚ. ʇʨʦʬʝʥʦʬʦʩ 40%) ʙʳʣ ʚʚʝʟʝʥ ʚ ʈʦʩʩʠʶ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʚ 

102 ʢʦʨʦʙʢʘʭ ʩ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 1020 ʣʠʪʨʦʚ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʪʘʣʦʛʝ ʧʝʩʪʠʮʠʜʦʚ, ʘ ʪʘʢʞʝ ʘʛʨʦʭʠʤʠʢʘʪʦʚ, ʢʦʪʦʨʳʝ 

ʨʘʟʨʝʰʝʥʳ ʢ ʚʚʦʟʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʧʝʩʪʠʮʠʜ ʥʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ, ʘ 

ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʝʨʝʚʦʟʠʚʰʝʝ ʠʥʩʝʢʪʠʮʠʜ, ʥʝ ʙʳʣʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʦʧʘʩʥʳʭ ʛʨʫʟʦʚ. ʊʘʢʞʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʠ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʝ 

ʜʦʢʫʤʝʥʪʳ ʥʘ ʫʢʘʟʘʥʥʳʡ ʪʦʚʘʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʥʘʨʫʰʝʥʳ ʪʨʝʙʦʚʘʥʠʷ 

ʟʘʢʦʥʘ ˉ109-ʌɿ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʢ, ʥʘʨʫʰʠʚʰʠʡ ʟʘʢʦʥ, ʙʳʣ ʧʨʠʚʣʝʯʝʥ ʢ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ), ʘ ʠʤʝʥʥʦ ʧʦ ʩʪ. ʂʦɸʇ ʈʌ. ʇʦʩʣʝ ʯʝʛʦ 

ʥʘ ʚʚʦʟ ʠʥʩʝʢʪʠʮʠʜʘ çʇʦʣʠʪʨʠʥ ʌʦʨʪʝè ʙʳʣ ʥʘʣʦʞʝʥ ʵʤʙʘʨʛʦ, ʘ ʧʨʦʜʫʢʮʠʷ 

ʙʳʣʘ ʦʪʜʘʥʘ ʥʘʟʘʜ ʚ ʩʪʨʘʥʫ ʠʤʧʦʨʪʝʨʘ. 

ɺʥʘʯʘʣʝ ʛʦʜʘ ʥʘ ʨʦʩʩʠʡʩʢʦ-ʢʘʟʘʭʩʪʘʥʩʢʦʤ ʫʯʘʩʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʨʘʥʠʮʳ ʈʌ ʋʧʨʘʚʣʝʥʠʝʤ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʥ ʚʚʦʟ 

ʧʝʩʪʠʮʠʜʦʚ ʠ ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʦʙʱʠʤ ʚʝʩʦʤ 254 ʪʦʥʥʳ. ɺʳʷʚʣʝʥʦ 11 ʩʣʫʯʘʝʚ 

ʥʝʣʝʛʘʣʴʥʦʛʦ ʚʚʦʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʘʰʝʡ ʩʪʨʘʥʳ 57 ʧʘʨʪʠʡ ʧʝʩʪʠʮʠʜʦʚ ʠ 

ʘʛʨʦʭʠʤʠʢʘʪʦʚ ʠʟ ʈʝʩʧʫʙʣʠʢ ʂʳʨʛʳʟʩʪʘʥ ʠ ʂʘʟʘʭʩʪʘʥ, ʦʙʱʠʤ ʦʙʲʝʤʦʤ 2895 

ʣʠʪʨʦʚ ʠ 13 500 ʪʦʥʥ [5]. 

ʉ 1 ʷʥʚʘʨʷ 2024 ʛʦʜʘ ʚʩʪʫʧʠʣʘ ʚ ʩʠʣʫ ʦʙʥʦʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʦʙʦʨʦʪʝ ʫʧʘʢʦʚʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʪ.ʝ. ʫʪʠʣʠʟʘʮʠʦʥʥʳʡ ʩʙʦʨ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ 

ʫʧʣʘʯʠʚʘʝʤʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʠʤʧʦʨʪʸʨʘʤʠ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ, ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʚʘʨʦʚ. ʆʜʥʘʢʦ ʧʦʢʘ ʵʪʘ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ 

ʥʦʤʠʥʘʣʴʥʦ ï ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʚʩʪʫʧʠʪ ʚ ʩʠʣʫ ʧʦʟʞʝ. 

ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʨ ʝʞʝʛʦʜʥʦ 

ʫʧʣʘʯʠʚʘʶʪ ʢʦʤʧʘʥʠʠ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʯʴʠ 

ʧʨʦʠʟʚʦʜʠʤʳʝ ʠʣʠ ʚʚʦʟʠʤʳʝ ʚ ʈʦʩʩʠʶ ʪʦʚʘʨʳ ʚʢʣʶʯʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ: 
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ʣʠʙʦ ʥʝ ʫʪʠʣʠʟʠʨʫʶʪ ʦʪʭʦʜʳ, ʣʠʙʦ ʫʪʠʣʠʟʠʨʫʶʪ ʠʭ ʪʦʣʴʢʦ ʚ ʦʙʲʝʤʘʭ 

ʤʝʥʴʰʠʭ, ʯʝʤ ʫʩʪʘʥʦʚʣʝʥʦ ʥʦʨʤʘʪʠʚʘʤʠ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩ 1 ʠʶʥʷ ʵʪʦʛʦ ʛʦʜʘ ʥʘʯʥʸʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʚʘʨʦʚ ʩʘʤʠʤʠ 

ʠʤʧʦʨʪʝʨʘʤʠ ʵʪʠʭ ʪʦʚʘʨʦʚ. ʉʦʛʣʘʩʥʦ ʪʝʢʩʪʫ ʧʨʦʝʢʪʘ ʧʦʩʪʘʥʦʚʣʝʥʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʙʦʨʦʤ ʙʫʜʫʪ ʦʙʣʘʛʘʪʴʩʷ ʢʦʤʧʘʥʠʠ, ʠʤʧʦʨʪʠʨʫʶʱʠʝ ʪʦʚʘʨʳ 

ʠʟ ʛʦʩʫʜʘʨʩʪʚ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ ʯʣʝʥʘʤʠ ɽɸʕʉ, ʘ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ 

ʪʦʚʘʨʦʚ: ʰʠʥʳ ʠ ʧʦʢʨʳʰʢʠ ʜʣʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ; ʫʧʘʢʦʚʢʘ ʠʟ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʫʤʘʛʘ, ʢʘʨʪʦʥ, ʧʣʘʩʪʤʘʩʩʘ, ʘʣʶʤʠʥʠʡ, 

ʞʝʩʪʴ). ʇʦʣʥʳʡ ʧʝʨʝʯʝʥʴ, ʥʘ ʪʝʢʫʱʠʡ ʛʦʜ, ʫʩʪʘʥʦʚʣʝʥ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ˉ 2414. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ 01.01.2026 ʛʦʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʙʦʨʳ ʜʦʣʞʥʳ ʙʫʜʫʪ 

ʫʧʣʘʯʠʚʘʪʴʩʷ ʚʳʧʫʩʢʘ ʜʝʢʣʘʨʘʮʠʡ ʥʘ ʪʦʚʘʨʳ ʪʘʤʦʞʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ɼʦ 

ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʙʱʠʡ ʧʦʨʷʜʦʢ ï ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʙʦʨ ʜʦʣʞʝʥ 

ʙʳʪʴ ʫʧʣʘʯʝʥ ʝʞʝʛʦʜʥʦ ʜʦ 15 ʘʧʨʝʣʷ ʛʦʜʘ, ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʦʪʯʸʪʥʳʤ [7]. 

ɺ ʥʳʥʝʰʥʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʠ 

ʩʪʨʘʥʳ ʦʙʨʝʪʘʝʪ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʩʢʦʣʴʢʫ ʵʪʦ 

ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʪʝʨʠʘʣʴʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʥʘʩʝʣʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ ʷʚʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʪʘʤʦʞʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʪ.ʯ ʧʨʦʚʝʜʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʢʘʨʘʥʪʠʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ 

ʧʫʥʢʪʘʭ ʧʨʦʧʫʩʢʘ ʛʨʘʥʠʮʫ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛ ʩʦʙʣʶʜʝʥʠʷ ʟʘʧʨʝʪʦʚ 

ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʪʦʚʘʨʳ, ʘ ʪʘʢʞʝ 

ʚʝʪʝʨʠʥʘʨʥʳʡ ʢʦʥʪʨʦʣʴ.  

ʊʘʢʞʝ ʌʊʉ ʈʦʩʩʠʠ ʠ ʝʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʠʤʝʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʜʦʩʪʠʞʝʥʠʶ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
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ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ 

ʚʝʢʪʦʨʠʟʘʮʠʠ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, ʦʪʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʘʩʪʨʦʚʳʭ ʢʘʨʪʘʭ. 

ɺʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʭʦʜʦʚ ʚʝʢʪʦʨʠʟʘʮʠʠ ʛʦʨʠʟʦʥʪʘʣʝʡ ʛʦʨʥʦʛʦ 

ʨʝʣʴʝʬʘ ʥʘ ʢʘʨʪʝ ʤʘʩʰʪʘʙʘ 1:200 000. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʘ ʂʨʠʛʠʥʛʘ ʰʘʛ ʚʝʢʪʦʨʠʟʘʮʠʠ 

ʛʦʨʠʟʦʥʪʘʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥ ʚ 2-3 ʨʘʟʘ, ʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 3D-ʤʘʢʝʪʘ 

ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʛʦʨ (ʚʝʨʰʠʥʘ, ʦʩʥʦʚʘʥʠʝ ʚʝʨʰʠʥʳ, ʧʦʜʥʦʞʴʝ) ʠ ʩʦʟʜʘʪʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʣʠʥʠʠ. ʉʦʟʜʘʥʥʳʝ ʎʄʈ ʠ 3D-ʤʘʢʝʪ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʫʨʠʩʪʩʢʦʛʦ ʤʘʨʰʨʫʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ; 

ʤʝʪʦʜʳ; ʩʧʦʩʦʙʳ; ʚʝʢʪʦʨʠʟʘʮʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʝ; ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

This article is devoted to the development of guidelines for vectorization of 

mountainous terrain displayed on raster maps. A study of approaches to 

vectorization of mountain relief contours on a map of a scale of 1:200,000 was 

carried out. Analysis of the research results showed that when using the Kriging 

method, the step of vectorization of contours can be increased by 2-3 times, and 

when creating a 3D layout of a mountainous territory, it is enough to highlight 

individual characteristic elements mountains (top, base of the peak, foot) and 

create structural lines. The created DEM and 3D layout can be used to develop 

and demonstrate a tourist route. 

Key words: 3D modeling; digital elevation model; methods; methods; 

vectorization, research; guidelines 

 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ʘʨʭʠʪʝʢʪʫʨʝ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʤʝʜʠʮʠʥʝ, ʦʙʨʘʟʦʚʘʥʠʠ, ʧʨʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʫʨʠʟʤʝ 

[1]. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʤ, ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʤ, ʜʠʩʪʘʥʮʠʦʥʥʳʤ 

ʠ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ [2].  
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ʆʩʥʦʚʦʡ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ 

ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (ʎʄʈ) ʩʧʦʩʦʙʘʤʠ, ʛʜʝ ʨʝʣʴʝʬ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ: 

ʩʪʨʫʢʪʫʨʥʳʭ ʣʠʥʠʡ (ʠʟʦʣʠʥʠʡ ʩ ʧʦʩʪʦʷʥʥʳʤ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ ʰʘʛʦʤ); 

ʨʝʛʫʣʷʨʥʦʡ ʠʣʠ ʥʝʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ (ʤʘʪʨʠʮʳ). ʀ ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʠ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʨʝʣʴʝʬʘ. ʀʥʪʝʨʧʦʣʷʮʠʶ 

ʚʳʧʦʣʥʷʶʪ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ: ɼʝʣʦʥʝ; ʂʨʠʛʠʥʛʘ; ʐʝʧʘʨʜʘ; ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ 

ʠ ʢʫʩʦʯʥʦ-ʧʦʣʠʥʦʤʠʘʣʴʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ [2, 3, 4]. ʉʯʠʪʘʶʪ, ʯʪʦ ʦʜʥʘ ʠʟ 

ʧʨʦʙʣʝʤ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʩʧʦʩʦʙʘ ʩʦʟʜʘʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʤʠʥʠʤʘʣʴʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ 

ʨʝʣʴʝʬʥʳʭ ʪʦʯʝʢ [2].  

ʆʪʤʝʯʘʶʪ, ʯʪʦ ʤʝʪʦʜ ʂʨʠʛʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʎʄʈ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʠʩʭʦʜʥʳʭ ʪʦʯʝʢ ʨʝʣʴʝʬʘ [2]. 

ʉ ʨʘʟʚʠʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʚ ʈʦʩʩʠʠ [5] ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʪʨʝʭʤʝʨʥʳʭ ʪʫʨʠʩʪʩʢʠʭ ʢʘʨʪ [4]. ʀ ʩʘʤʳʤ 

ʙʶʜʞʝʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʢʘʨʪ ʜʣʷ ʪʫʨʬʠʨʤ ʷʚʣʷʝʪʩʷ 

ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʝʢʪʦʨʥʳʭ ʠʣʠ ʨʘʩʪʨʦʚʳʭ ʘʥʘʣʦʛʦʚʳʭ 

ʢʘʨʪ. 

ʇʦʵʪʦʤʫ ʨʘʙʦʪʘ, ʧʦʩʚʷʱʝʥʥʘʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʨʝʣʴʝʬʘ ʠ ʩʦʟʜʘʥʠʶ 

3D-ʤʘʢʝʪʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʘʥʘʣʦʛʦʚʳʤ ʨʘʩʪʨʦʚʳʤ ʢʘʨʪʘʤ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʨʝʣʴʝʬʘ ʠ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʝʥʳ ʚ ʪʨʫʜʘʭ ʩʣʝʜʫʶʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʠ 

ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ: ʌʦʣʠ ɼʞ., ʇʨʵʪʪ ʋ., Leberl F., Gruber W., ʌʫʢ ɼ.ʌ., 

ʉʘʬʠʥ ʈ.ɻ., ʅʝʭʠʥ ʉ.ʉ., ɸʚʨʫʪʠʥ ɺ.ɼ., ɹʝʨʣʷʥʪ ɸ.ʄ., ʃʠʩʠʮʢʠʡ ɼ.ɺ. ʠ 

ʜʨʫʛʠʝ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʚ ʘʩʧʝʢʪʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʠ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʢʨʳʪʘ ʚ ʨʘʙʦʪʘʭ ʩʣʝʜʫʶʱʠʭ ʘʚʪʦʨʦʚ: 

ʍʣʝʙʥʠʢʦʚʘ ʊ.ɸ., ʐʠʨʦʢʦʚʘ ʊ.ɸ., ʂʦʤʠʩʩʘʨʦʚ ɸ.ɺ., ɽʣʰʠʥʘ ʊ.ɽ. ʠ ʂʘʩʴʷʥʦʚʘ 

ɽ.ɸ. ʠ ʜʨʫʛʠʝ [2, 3, 4]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝ ʫʩʧʝʰʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʦʧʨʦʩ ʧʦʠʩʢʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʚʝʢʪʦʨʠʟʘʮʠʠ ʨʝʣʴʝʬʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 3D-ʪʫʨʠʩʪʩʢʠʭ 

ʢʘʨʪ ʠ 3D-ʤʘʢʝʪʘ, ʧʨʦʨʘʙʦʪʘʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʎʄʈ ʠ 3D-ʤʘʢʝʪʘ ʪʝʨʨʠʪʦʨʠʠ ʪʫʨʠʩʪʩʢʦʡ ʟʦʥʳ ʠʣʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ 

ʘʥʘʣʦʛʦʚʳʤ ʨʘʩʪʨʦʚʳʤ ʢʘʨʪʘʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʘʥʘʣʠʟ ʤʝʪʦʜʠʢʠ ʩʦʟʜʘʥʠʷ ʎʄʈ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Surfer; 

- ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ MapInfo ʠ Surfer; 

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʧʦʩʦʙʦʚ ʚʝʢʪʦʨʠʟʘʮʠʠ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʧʦ ʨʘʩʪʨʦʚʦʡ 

ʢʘʨʪʝ; 

- ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʧʦʩʦʙʫ ʚʝʢʪʦʨʠʟʘʮʠʠ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʎʄʈ. 
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ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:200 000 

ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʩʝʣʘ ʄʘʣʘʷ ʉʳʷ ʐʠʨʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʠ ʪʘʢ, 

ʢʘʢ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʝʛʦ ʠʤʝʶʪʩʷ ʧʦʨʷʜʢʘ ʩʨʦʢʘ ʧʝʱʝʨ, ʘ ʚ ʩʘʤʦʤ ʩʝʣʝ 

ʦʨʛʘʥʠʟʦʚʘʥ ʨʷʜ ʪʫʨʠʩʪʩʢʠʭ ʙʘʟ ʠ ʠʤʝʝʪʩʷ ʙʘʟʘ ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʫʙʘ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ 

ʚʝʢʪʦʨʠʟʘʮʠʠ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʎʄʈ ʠ 3D-ʤʘʢʝʪʘ.  

ʄʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʂʨʠʛʠʥʛ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʎʄʈ ʤʝʪʦʜʦʤ ʂʨʠʛʠʥʛʘ ʛʦʨʠʟʦʥʪʘʣʠ ʤʦʞʥʦ 

ʚʝʢʪʦʨʠʟʦʚʘʪʴ ʩ ʰʘʛʦʤ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʝʛʦ ʚʳʩʦʪʫ ʩʝʯʝʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʪ ʚ 1,6 ʨʘʟ ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ. 

ʉʦʟʜʘʥʠʝ 3D-ʤʘʢʝʪʘ ʛʦʨʥʦʡ ʤʝʩʪʥʦʩʪʠ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ 

ʜʠʘʤʝʪʨʘ ʩʦʧʣʘ 3D-ʧʨʠʥʪʝʨʘ. ɺʝʢʪʦʨʠʟʘʮʠʶ ʨʝʣʴʝʬʘ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʚ 

ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

- ʚʝʨʰʠʥʳ ʛʦʨ; 

- ʦʩʥʦʚʘʥʠʝ ʚʝʨʰʠʥʳ, ʪ.ʝ. ʧʝʨʚʫʶ ʛʦʨʠʟʦʥʪʘʣʴ ʧʦʩʣʝ ʚʝʨʰʠʥʳ ʛʦʨʳ; 

- ʧʦʜʥʦʞʴʝ ʛʦʨʳ; 

- ʩʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʣʠʥʠʡ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʤʝʩʪʘʤ ʨʝʣʴʝʬʘ ʠ ʬʦʨʤʘʤ: 

ʩʝʜʣʦʚʠʥʘ, ʣʦʱʠʥʘ, ʪʘʣʴʚʝʛʠ, ʦʙʨʳʚʳ, ʧʨʦʤʦʠʥʳ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʝʢʪʦʨʠʟʘʮʠʠ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ 

ʨʘʙʦʪ ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʝʢʪʦʨʠʟʘʮʠʠ 

ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʢʘʯʝʩʪʚʦ 

ʎʄʈ ʠ 3D-ʤʘʢʝʪʘ ʨʝʣʴʝʬʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʚʝʢʪʦʨʠʟʘʮʠʠ 

ʛʦʨʠʟʦʥʪʘʣʝʡ ʚ 1,5 ï 3 ʨʘʟʘ. ʉʦʟʜʘʥʥʳʝ ʎʄʈ ʠ 3D-ʤʘʢʝʪ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʫʨʠʩʪʩʢʦʛʦ ʤʘʨʰʨʫʪʘ. 
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ʇʨʠʚʦʜʠʪʩʷ ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʤʦʜʫʣʴʥʳʭ 

ʞʠʣʳʭ ʟʜʘʥʠʡ, ʘ ʠʤʝʥʥʦ ʦʙ ʦʪʥʝʩʝʥʠʠ ʪʘʢʠʭ ʟʜʘʥʠʡ ʢ ʦʙʲʝʢʪʘʤ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ʆʙʦʟʥʘʯʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʝ ʛʣʘʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ 

ʩʪʘʚʠʪʩʷ ʧʦʜ ʩʦʤʥʝʥʠʝ ʧʨʠ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ. ɼʝʣʘʝʪʩʷ 

ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʘʪʫʩʘ ʤʦʜʫʣʴʥʦʛʦ ʟʜʘʥʠʷ ʢʘʢ ʥʝʜʚʠʞʠʤʦʛʦ 

ʠʤʫʱʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ 

ʢʦʤʧʣʝʢʩʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʢʪʘ ʧʨʠʟʥʘʢʘʤ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʫʢʘʟʘʥʥʳʤ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʫʣʴʥʳʝ ʞʠʣʳʝ ʟʜʘʥʠʷ, ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʦʙʲʝʢʪ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ 

Judicial practice is given in relation to prefabricated modular residential 

buildings, namely, the classification of such buildings as real estate. The indicated 

problem consists in the legislative formulation of the main features of real estate, 

the presence of which is questioned in the cadastral accounting of modular 

buildings. It is concluded that in order to establish the status of a modular building 

as real estate, it is necessary to take into account the characteristics of a certain 

object and comprehensively approach the determination of the object's compliance 

with the characteristics of real estate specified in the legislation. 

Keywords: modular residential buildings, judicial practice, real estate object, 

state cadastral registration 
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ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʟʜʘʥʠʷ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʨʘʙʦʪʫ 

ʚʘʭʪʦʚʳʤ ʤʝʪʦʜʦʤ, ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʙʘʟ ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʛʦʩʪʝʡ, ʥʦ ʠ ʩʨʝʜʠ 

ʦʩʥʦʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ [1], ʯʝʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ.  

ʇʦʜ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʤʠ ʟʜʘʥʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ ʦʙʲʝʢʪʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʦʢʨʘʱʝʥʥʳʤ ʩʨʦʢʦʤ ʚʦʟʚʝʜʝʥʠʷ ʠ ʩʦʩʪʦʷʱʠʝ ʠʟ ʟʘʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʙʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʘʢʠʭ 

ʩʪʨʦʝʥʠʡ: ʤʦʜʫʣʴʥʳʝ, ʤʦʙʠʣʴʥʳʝ, ʩʙʦʨʥʦ-ʱʠʪʦʚʳʝ, ʣʝʛʢʠʝ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʥʳʝ. ʄʦʜʫʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʯʘʱʝ 

ʚʩʝʛʦ ʚ ʞʠʣʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʛʦ ʚʦʟʚʝʜʝʥʠʷ 

ʰʢʦʣ, ʧʫʥʢʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʦʬʠʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʜʫʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʯʘʩʪʦ ʩʪʘʣʠ ʚʳʙʠʨʘʪʴ ʩʦʙʩʪʚʝʥʥʠʢʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ɿʋ) ʚ 

ʩʘʜʦʚʳʭ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚʘʭ ʠ ʩʦʙʩʪʚʝʥʥʠʢʠ ʫʯʘʩʪʢʦʚ ʚ ʯʝʨʪʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʝʜʝʥʠʷ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʀɾʉ). 

 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ:  

1) ʠʭ ʦʙʳʯʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʚʠʥʪʦʚʳʝ ʠʣʠ, ʨʝʞʝ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʚʘʠ 

(ʩʚʘʡʥʦʝ ʧʦʣʝ); 

2) ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʩʦʩʪʦʷʪ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʥʘ 

ʟʘʚʦʜʝ ʤʦʜʫʣʝʡ, ʠ ʠʭ ʩʙʦʨʢʘ ʩ ʫʩʪʘʥʦʚʢʦʡ ʥʘ ʬʫʥʜʘʤʝʥʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ɿʋ, ʠʭ ʤʦʞʥʦ ʜʝʤʦʥʪʠʨʦʚʘʪʴ ʠ ʧʝʨʝʥʝʩʪʠ ʚ ʠʥʦʝ ʤʝʩʪʦ 

ʙʝʟ ʧʨʠʯʠʥʝʥʠʷ ʫʱʝʨʙʘ ʥʘʟʥʘʯʝʥʠʶ. 

ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʤʦʜʫʣʴʥʦʛʦ ʟʜʘʥʠʷ ʫ ʤʥʦʛʠʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ɿʋ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ, ʯʪʦ ʯʘʩʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʫʜʝʙʥʳʭ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ. ʀʟ ʵʪʦʛʦ, ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ ʥʘ 

ʧʨʝʜʤʝʪ ʦʪʥʝʩʝʥʠʷ ʥʘʙʠʨʘʶʱʠʭ ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʳʩʪʨʦʚʦʟʚʦʜʠʤʳʭ ʞʠʣʳʭ 

ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢ ʦʙʲʝʢʪʘʤ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɿʘʜʘʯʠ: 1) ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʠʟʥʘʢʠ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ; 2) 

ʈʘʩʩʤʦʪʨʝʪʴ ʩʫʜʝʙʥʫʶ ʧʨʘʢʪʠʢʫ ʠ ʩʜʝʣʘʪʴ ʧʦ ʥʝʡ ʦʙʱʠʡ ʚʳʚʦʜ. 

ɺʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʫʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʟʳʚʘʶʪ 

ʩʦʤʥʝʥʠʷ ʦʙ ʦʪʥʝʩʝʥʠʠ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʢ ʥʝʜʚʠʞʠʤʦʤʫ ʠʤʫʱʝʩʪʚʫ, ʚʝʜʴ, 

ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 130 ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʙʲʝʢʪʦʤ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠʟʥʘʝʪʩʷ ʪʦ, ʧʝʨʝʤʝʱʝʥʠʝ ʯʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʯʠʥʝʥʠʷ 

ʥʝʩʦʨʘʟʤʝʨʥʦʛʦ ʫʱʝʨʙʘ ʝʛʦ ʥʘʟʥʘʯʝʥʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ [2].  

ʂʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ ʦʙʷʟʘʥ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ 

ʨʘʙʦʪ, ʝʩʣʠ ʦʙʲʝʢʪ ʥʝ ʧʦʜʣʝʞʠʪ ʢʘʜʘʩʪʨʦʚʦʤʫ ʫʯʝʪʫ [3], ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʝʨʚʦʝ ʣʠʮʦ ʚ ʧʨʦʮʝʜʫʨʝ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʱʝʝ ʦʙʲʝʢʪʳ 

ʢʘʢ ʥʝʜʚʠʞʠʤʳʝ ï ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ. ʆʥ ʞʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘ ʚʥʝʩʝʥʠʝ 

ʚ ʪʝʭʥʠʯʝʩʢʠʡ ʧʣʘʥ ʟʘʚʝʜʦʤʦ ʣʦʞʥʳʭ ʩʚʝʜʝʥʠʡ ʥʝʩʝʪ ʧʨʝʜʫʩʤʦʪʨʝʥʥʫʶ 

ʟʘʢʦʥʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ (ʩʪ. 14.35 ʂʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ 
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ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʭ, ʩʪ. 170.2 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). 

ɽʩʣʠ ʢʘʜʘʩʪʨʦʚʳʤ ʠʥʞʝʥʝʨʦʤ ʚʳʧʦʣʥʝʥʳ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ʚ 

ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʚʳʜʘʥ ʪʝʭʥʠʯʝʩʢʠʡ ʧʣʘʥ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʧʨʠʥʠʤʘʝʪ ʜʦʢʫʤʝʥʪʳ ʢʘʢ ʟʘʚʝʜʦʤʦ ʚʝʨʥʳʝ ʠ 

ʚʥʦʩʠʪ ʩʚʝʜʝʥʠʷ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ). 

ʉʧʦʨʳ ʦʙ ʦʪʥʝʩʝʥʠʠ ʤʦʜʫʣʴʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ ʢ ʥʝʜʚʠʞʠʤʦʤʫ ʠʤʫʱʝʩʪʚʫ 

ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʚʝʜʝʥʠʷ ʚ ɽɻʈʅ ʦʙ 

ʦʙʲʝʢʪʝ ʥʝ ʚʥʝʩʝʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʠʟʥʘʥʠʶ ʪʘʢʠʭ ʧʦʩʪʨʦʝʢ ʥʘ ʫʯʘʩʪʢʝ 

ʩʘʤʦʚʦʣʴʥʳʤʠ.  

ʅʦ ʜʘʞʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʚʝʜʝʥʠʷ ʫʞʝ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ, ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʩʧʦʨʳ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʥʝʜʚʠʞʠʤʦʤʫ ʠʤʫʱʝʩʪʚʫ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ. ʉʫʜ ʞʝ ʜʣʷ ʚʳʥʝʩʝʥʠʷ ʨʝʰʝʥʠʷ ʤʦʞʝʪ 

ʧʨʠʚʣʝʢʘʪʴ ʵʢʩʧʝʨʪʦʚ, ʠʤʝʶʱʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʥʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ʉʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʯʝʥʴ ʦʙʰʠʨʥʘ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʘ. 

ɸʚʪʦʨʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʰʝʥʠʷ ʩʫʜʘ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʝʛʦ 

ʩʜʝʣʘʥʳ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ: 

1) ʧʦʜ ʥʝʩʦʨʘʟʤʝʨʥʦʩʪʴʶ ʫʱʝʨʙʘ ʧʦʥʠʤʘʝʪʩʷ ʩʝʨʴʝʟʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ; 

2) ʩʫʜʘʤʠ ʫʯʠʪʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʘʷ ʧʨʦʯʥʘʷ ʩʚʷʟʴ ʦʙʲʝʢʪʘ ʩ 
ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʥʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ, ʠ ʙʫʜʝʪ ʣʠ ʩʦʭʨʘʥʝʥʦ ʝʛʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ; 

3) ʧʦʤʠʤʦ ʫʱʝʨʙʘ ʧʨʠ ʧʝʨʝʥʦʩʝ ʦʙʲʝʢʪʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠ ʠʥʳʝ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʧʘʨʘʤʝʪʨʳ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʦ ʪʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦ, ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʢ ʥʝʤʫ ʧʦʜʚʝʜʝʥʳ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠ ʦʥ ʚʳʧʦʣʥʷʝʪ ʥʘ ʫʯʘʩʪʢʝ ʬʫʥʢʮʠʶ ʦʩʥʦʚʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʘ ʥʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ (ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʦʩʥʦʚʥʦʝ ʩʪʨʦʝʥʠʝ); 

4) ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʩʘʤ ʧʦ ʩʝʙʝ ʫʥʠʢʘʣʝʥ ʠ ʥʝʣʴʟʷ ʦʙʦʙʱʝʥʥʦ ʦʪʚʝʪʠʪʴ, 
ʧʨʠʟʥʘʶʪʩʷ ʣʠ ʤʦʜʫʣʴʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʦʙʲʝʢʪʘʤʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʝʜʴ 

ʧʨʘʢʪʠʢʘ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʠ ʚ ʥʝʡ ʥʝʪ ʯʝʪʢʦʛʦ ʦʪʚʝʪʘ ʥʘ ʟʘʜʘʥʥʳʡ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʚʦʧʨʦʩ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦ ʜʝʣʫ ˉ ɸ32-60719/2019 [4], ʦʙʲʝʢʪʦʤ ʩʧʦʨʘ ʚ ʢʦʪʦʨʦʤ 

ʩʪʘʣʦ ʟʜʘʥʠʝ ʠʟ ʩʙʦʨʥʦ-ʨʘʟʙʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʦʝ ʧʦ ʧʨʦʝʢʪʫ 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʢʘʧʠʪʘʣʴʥʳʤ, ʩʫʜ ʥʘʰʝʣ ʚʳʚʦʜʳ ʵʢʩʧʝʨʪʘ ʥʝʩʦʩʪʦʷʪʝʣʴʥʳʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʘʢ ʦʙʲʝʢʪʘ ʥʝʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʬʫʥʜʘʤʝʥʪ ʠʟ ʚʠʥʪʦʚʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ, ʥʘ 

ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥ ʦʙʲʝʢʪ ʩʧʦʨʘ, ʩʧʦʩʦʙʝʥ ʥʝʩʪʠ ʪʷʞʝʣʳʝ ʠ ʤʘʩʩʠʚʥʳʝ 

ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʠʭ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʢʘʧʠʪʘʣʴʥʳʤ 

ʬʫʥʜʘʤʝʥʪʦʤ ʧʦ ʧʨʘʚʫ, ʧʦ ʨʝʰʝʥʠʶ ʩʫʜʘ ʦʙʲʝʢʪ ʩʧʦʨʘ ʧʨʠʟʥʘʥ ʦʙʲʝʢʪʦʤ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ʊʘʢʞʝ, ʩʫʜʦʤ ʫʢʘʟʳʚʘʝʪʩʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʩʚʘʡ ʠ ʵʪʦʪ 

ʘʩʧʝʢʪ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚ ʨʝʰʝʥʠʠ. ʉʫʜ ʪʘʢʞʝ ʜʦʧʦʣʥʷʝʪ 
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ʩʚʦʠ ʚʳʚʦʜʳ ʤʥʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʠʥʪʦʚʳʤ ʩʚʘʷʤ ʠʟ ʣʝʛʢʠʭ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, ʫʢʘʟʳʚʘʷ, ʯʪʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʚʦʟʚʝʜʝʥʥʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ ʙʝʟ ʫʱʝʨʙʘ ʥʘʟʥʘʯʝʥʠʶ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʰʝʥʠʷ ʙʳʣʠ ʚʳʥʝʩʝʥʳ ʩʫʜʦʤ ʧʦ ʠʥʳʤ ʜʝʣʘʤ [5, 6]. 

ʆʪʦʡʜʷ ʦʪ ʪʝʤʳ ʤʦʜʫʣʴʥʳʭ ʟʜʘʥʠʡ, ʨʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʥʦ ʩʫʜʝʙʥʦʝ 

ʨʝʰʝʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʥʘʣʠʯʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ,  

ʟʘʢʣʶʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʘʜʟʦʨʘ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʦʙʲʝʢʪʘ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ 

ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ ʠ ʧʨʦʝʢʪʫ ʠ ʟʘʢʣʶʯʝʥʠʝ ʵʢʩʧʝʨʪʘ ʩʫʜʝʙʥʦ-

ʵʢʩʧʝʨʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʥʝ ʩʪʘʣʦ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʠʟʥʘʥʠʷ ʦʙʲʝʢʪʘ ʩʧʦʨʘ 

ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ: ʧʦ ʜʝʣʫ ˉ ɸ47-7773/2016, ʛʜʝ ʩʧʦʨʥʳʤ ʦʙʲʝʢʪʦʤ 

ʩʪʘʣʦ ʥʝʞʠʣʦʝ ʦʜʥʦʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ï ʦʩʪʘʥʦʚʦʯʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʚʝʜʝʥʠʷ ʦ 

ʢʦʪʦʨʦʤ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ, ʩʫʜ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʙʲʝʢʪ ʩʧʦʨʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʪʘʢ 

ʢʘʢ ʧʦ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʦʟʚʝʜʝʥʠʶ ʧʦʜʣʝʞʘʣ ʧʘʚʠʣʴʦʥ, ʠ ʥʘʣʠʯʠʝ ʫ 

ʥʝʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʚʣʝʯʝʪ ʝʛʦ ʧʨʠʟʥʘʥʠʷ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʊʘʢʞʝ, 

ʩʫʜʦʤ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʪʨʦʡʢʘ ʚʨʝʤʝʥʥʘʷ, ʧʦʩʢʦʣʴʢʫ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʟʘʩʪʨʦʡʱʠʢʫ ʧʨʝʜʦʩʪʘʚʣʝʥ ʧʦʜ ʚʨʝʤʝʥʥʫʶ ʧʦʩʪʨʦʡʢʫ. ɺ ʜʘʥʥʦʤ ʨʝʰʝʥʠʠ, 

ʦʙʲʝʢʪ ʩʧʦʨʘ ʧʨʠʟʥʘʥ ʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ, ʠ ʩʚʝʜʝʥʠʷ ʦ ʥʝʤ ʜʦʣʞʥʳ 

ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʠʟ ʢʘʜʘʩʪʨʦʚʳʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʧʠʪʘʣʴʥʦʩʪʴ ʬʫʥʜʘʤʝʥʪʘ ï 

ʪʦʣʴʢʦ ʦʜʥʘ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʉʧʦʨʥʳʡ ʦʙʲʝʢʪ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʜʣʝʞʘʱʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʘʜʘʩʪʨʦʚʦʤʫ ʫʯʝʪʫ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ, ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʧʨʠʟʥʘʢʦʚ ʢʘʧʠʪʘʣʴʥʦʩʪʠ ʠ ʠʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ɻʨʘʞʜʘʥʩʢʠʤ ʠ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʜʝʢʩʘʤʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ [7]. 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ, ʜʘʞʝ ʚʥʝʩʝʥʥʳʡ ʚ ɽɻʈʅ ʦʙʲʝʢʪ 

ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʚʦʟʚʝʜʝʥʥʳʡ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʦʨʷʜʢʘ ʫʚʝʜʦʤʣʝʥʠʷ 

ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʟʥʘʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʤ 

ʠʥʞʝʥʝʨʦʤ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦ ʨʝʰʝʥʠʶ ʩʫʜʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥ 

ʠʟ ʨʝʝʩʪʨʘ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʥʝʛʦ ʧʨʠʟʥʘʢʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɼʝʡʩʪʚʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʀɾʉ ʠʣʠ ʚʝʜʝʥʠʷ 

ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʤʦʜʫʣʴʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ: 

1. ʇʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʧʨʘʚʠʣʫ: ʫʯʠʪʳʚʘʷ ʥʦʚʦʚʚʝʜʝʥʠʷ ʚ 
ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʂʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʩʪ. 51.1), ʯʪʦʙʳ ʟʘʢʦʥʥʦ 

ʧʦʩʪʨʦʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʞʠʣʦʡ ʠʣʠ ʩʘʜʦʚʳʡ ʤʦʜʫʣʴʥʳʡ ʜʦʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʩʪʘʚʠʪʴ ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʥʘʯʘʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʦʜʘʪʴ ʝʛʦ ʚ ʤʝʩʪʥʳʡ 

ʂʦʤʠʪʝʪ ʧʦ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʫ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʦʜʘʝʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʧʣʘʥʦʤ. 

ʇʨʠ ʫʚʝʜʦʤʣʝʥʠʠ ʤʝʩʪʥʦʡ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʠ ʦʪ ʥʝʝ ʦʪʚʝʪʥʦʛʦ 

ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦʩʪʨʦʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʪʨʝʙʦʚʘʥʠʷʤ 
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ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʛʘʨʘʥʪʠʨʦʚʘʥʦ, ʯʪʦ ʚ 

ʦʪʥʦʰʝʥʠʠ ʥʝʛʦ ʚʳʧʦʣʥʠʪʩʷ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ; 

2. ʇʦ ʜʦʧʫʩʢʘʝʤʦʤʫ ʟʘʢʦʥʦʜʘʪʝʣʝʤ ʧʨʘʚʫ: ʤʦʞʥʦ ʚʦʟʚʝʩʪʠ ʦʙʲʝʢʪ ʥʘ ɿʋ 
ʙʝʟ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʙʝʟ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʚ ɽɻʈʅ ʦ ʪʘʢʦʤ 

ʦʙʲʝʢʪʝ, ʥʦ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʟʝʤʝʣʴʥʳʤ 

ʠʥʩʧʝʢʪʦʨʦʤ ʚʳʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʚ ʚʠʜʝ ʩʘʤʦʩʪʨʦʷ, ʩʧʦʨ ʨʝʰʘʝʪʩʷ ʚ 

ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ. ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʘ: 

- ʦʪʥʝʩʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʥʝʜʚʠʞʠʤʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʦʩʧʦʨʝʥʦ, ʪʦʛʜʘ ʦʙʲʝʢʪ 
ʧʨʠʟʥʘʝʪʩʷ ʥʝʢʘʧʠʪʘʣʴʥʳʤ ʠ ʥʝ ʪʨʝʙʫʝʪ ʚʥʝʩʝʥʠʷ ʦ ʥʝʤ ʩʚʝʜʝʥʠʡ ʚ ɽɻʈʅ; 

- ʝʩʣʠ ʧʦʩʪʨʦʡʢʘ ʧʨʠʟʥʘʝʪʩʷ ʩʘʤʦʚʦʣʴʥʦʡ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʝʝ 
ʩʥʦʩ. ɽʩʣʠ ʞʝ ʦʙʲʝʢʪ ʩʧʦʨʘ ʥʝ ʥʘʨʫʰʘʝʪ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʋ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʛʣʘʤʝʥʪʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʘʚ ʩʤʝʞʥʳʭ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʩʫʜʦʤ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʘʚʦ ʥʘ ʩʘʤʦʚʦʣʴʥʫʶ 

ʧʦʩʪʨʦʡʢʫ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʨʳʞʘʥʦʚʩʢʠʡ, ɺ.ɺ. ʄʦʜʫʣʴʥʳʝ ʟʜʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ // 
ʀʥʞʝʥʝʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ï 2023. ï ˉ1 (11). ï ʉ. 31-37.  

2. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 24.07.2007 N 221-ʌɿ [ʨʝʜ. ʦʪ 24.07.2023] çʆ 

ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè // ʉʦʙʨʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. ï 30.07.2007. 

ˉ31 ï Cʪ. 4017. 

3. ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʏ. 1: ʬʝʜʝʨ. ɿʘʢʦʥ ʦʪ 
30.11.1994 ˉ 51-ʌɿ: [ʨʝʜ. ʦʪ 25.12.2023] // ʉʦʙʨ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩ. 

ʌʝʜʝʨʘʮʠʠ. ï 1994 - ˉ 32 ï ʉʪ. 3301. 

4. ʈʝʰʝʥʠʝ ɸʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʦʪ 01.04.2021 ʧʦ ʜʝʣʫ 
ˉ ɸ32-60719/2019 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://sudact.ru/arbitral/doc/NnnDHEw2ZIZj/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.04.2024)  

5. ʈʝʰʝʥʠʝ ʋʩʠʥʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʩʫʜʘ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʦʪ 02.10.2023 ʧʦ 
ʜʝʣʫ ˉ 2-388/2023 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://sudact.ru/regular/doc/Yq5NOitu8wmN/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.05.2024)  

6. ʈʝʰʝʥʠʝ ɸʨʙʠʪʨʘʞʥʦʛʦ ʩʫʜʘ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʦʪ 18.09.2019 ʧʦ ʜʝʣʫ 
ˉ ɸ32-15827/2019 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://sudact.ru/arbitral/doc/0rcjH195jLrA/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.05.2024). 

7. ʆʧʨʝʜʝʣʝʥʠʝ ʏʝʪʚʝʨʪʦʛʦ ʢʘʩʩʘʮʠʦʥʥʦʛʦ ʩʫʜʘ ʦʙʱʝʡ ʶʨʠʩʜʠʢʮʠʠ ʦʪ 
17.10.2023 ʧʦ ʜʝʣʫ N 88-31549/2023 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=KSOJ004&n=15176

2#kRlgtBULWeUF5ze6 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.05.2024). 

  

https://sudact.ru/arbitral/doc/NnnDHEw2ZIZj
https://sudact.ru/regular/doc/Yq5NOitu8wmN/
https://sudact.ru/arbitral/doc/0rcjH195jLrA/


208  

ʉʆɿɼɸʅʀɽ ʊʋʈʀʉʊʉʂʆɻʆ ɹʋʂʃɽʊɸ ɼʃʗ ʇʃɸʅʀʈʆɺɸʅʀʗ 

ʆɼʅʆɼʅɽɺʅʆɻʆ ʊʋʈɸ ʇʆ ʅʆɺʆʉʀɹʀʈʉʂʋ ʀ ɽɻʆ ʇʈʀɻʆʈʆɼʋ  

ʉ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʇʆɼɼɽʈɾʅʆʁ ʉʆʆɹʑɽʉʊɺɸ  

ɺ ʉʆʎʀɸʃʔʅʆʁ ʉɽʊʀ 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʪʫʨʠʩʪʩʢʦʛʦ ʙʫʢʣʝʪʘ 

çʊʫʨ ʦʜʥʦʛʦ ʜʥʷ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʫ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʤè ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʦʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʂʦʥʪʘʢʪʝè. ʂʨʘʪʢʦ ʦʧʠʩʘʥʳ ʵʪʘʧʳ 

ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ, ʦʬʦʨʤʣʝʥʠʷ, ʢʦʤʧʦʥʦʚʢʠ ʙʫʢʣʝʪʘ ʠ ʪʫʨʠʩʪʩʢʦʡ 

ʢʘʨʪʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʟʥʘʢʠ, ʢʦʪʦʨʳʤʠ 

ʦʪʦʙʨʘʞʝʥʳ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ. ʉʘʤ ʧʝʯʘʪʥʳʡ ʙʫʢʣʝʪ ʙʫʜʝʪ ʠʛʨʘʪʴ 

ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ, ʦʟʥʘʢʦʤʠʪʝʣʴʥʫʶ ʠ ʨʝʢʣʘʤʥʫʶ ʬʫʥʢʮʠʶ, ʧʦʢʘʟʳʚʘʶʱʫʶ 

ʚʦʟʤʦʞʥʳʡ ʤʘʨʰʨʫʪ ʠ ʦʙʲʝʢʪʳ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʢ ʧʦʩʝʱʝʥʠʶ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢ ʧʫʪʝʰʝʩʪʚʠʷʤ ʧʦ ʩʚʦʝʤʫ ʨʦʜʥʦʤʫ 

ʢʨʘʶ. ʋʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʦʧʠʩʘʥʠʶ ʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʙʫʢʣʝʪʘ ʚ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʦʦʙʱʝʩʪʚʝ 

ʚ çɺʂʦʥʪʘʢʪʝè. ɺ ʩʦʦʙʱʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦʙ ʠʥʪʝʨʝʩʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʩʝʪʠʪʴ ʚ 

ʪʝʯʝʥʠʠ ʦʜʥʦʛʦ ʜʥʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʢʣʝʪ, ʤʘʨʰʨʫʪ, ʪʫʨʠʩʪʩʢʘʷ ʢʘʨʪʘ, ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ, 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ 

This article deals with the development of tourist booklet ñOne-day tour of 

Novosibirsk and its environsò with information support in the social network 

ñVKontakteò. The stages of development of the content, design, layout of the 

booklet and tourist map are briefly described. The developed artistic signs, by 

which the sights are displayed, are presented. The printed booklet itself will play a 

cognitive, introductory and advertising function, showing a possible route and 

objects recommended for visiting, which will attract the attention of the population 

to travel in their native land. Attention is paid to the description of thematic 

information support of the booklet in a specially designed for this purpose 

community in ñVKontakteò. The community presents compiled information about 

interesting sights that can be visited during one day. Translated with DeepL.com 

(free version) 

Keywords: booklet, route, tourist map, social network, attractions 

 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ 

ʚʥʫʪʨʝʥʥʝʛʦ ʦʙʣʘʩʪʥʦʛʦ ʪʫʨʠʟʤʘ. ɺʦʚʣʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʧʫʪʝʰʝʩʪʚʠʷ ï 

ʮʝʣʴ ʥʝʧʨʦʩʪʘʷ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʝʜʠʥʠʯʥʳʭ ʟʝʤʝʣʴ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
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ʧʦʜʜʝʨʞʢʠ ʚ ʚʘʨʠʘʥʪʝ ʚʝʙ-ʩʘʡʪʦʚ, ʣʠʙʦ ʦʪʧʝʯʘʪʘʥʥʳʭ ʧʫʪʝʚʦʜʠʪʝʣʝʡ ï 

ʙʫʢʣʝʪʦʚ. ʉʚʝʜʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʜʣʷ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʣʝʛʢʦʜʦʩʪʫʧʥʳʤʠ ʠ ʧʦʥʷʪʥʳʤʠ. ɻʦʨʦʜ ʅʦʚʦʩʠʙʠʨʩʢ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʠ ï 

ʢʣʘʜʝʟʴ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʠ ʞʠʚʦʧʠʩʥʦʡ ʧʨʠʨʦʜʳ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ, 

ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʤʠʨʦʤ ʚʦʢʨʫʛ ʠ ʩʚʦʝʡ ʈʦʜʠʥʦʡ ʜʦʣʞʝʥ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ 

ʧʦʟʥʘʥʠʶ ʵʪʦʛʦ ʨʘʡʦʥʘ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʟʘʯʘʩʪʫʶ ʜʘʞʝ ʩʘʤʠ ʞʠʪʝʣʠ 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ʦʙʣʘʩʪʠ ʥʝ ʟʥʘʶʪ ʦ ʤʝʩʪʥʳʭ ʢʨʘʩʦʪʘʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʫʨʠʩʪʩʢʠʭ ʦʙʲʝʢʪʘʭ ʠ 

ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʘʜʨʝʩʘʤʠ, ʢʦʦʨʜʠʥʘʪʘʤʠ, ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ ʠʭ ʧʦʜʨʦʙʥʦʤ 

ʦʧʠʩʘʥʠʝʤ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʪʫʨʠʩʪʩʢʦʛʦ ʙʫʢʣʝʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʙʫʜʫʪ ʦʪʨʘʞʝʥʳ ʛʣʘʚʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʠʭ 

ʠʟʫʯʝʥʠʷ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʨʰʨʫʪʘ ʧʫʪʝʰʝʩʪʚʠʷ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʙʫʢʣʝʪ 

ʨʘʩʰʠʨʝʥʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʜʝʨʞʘʥʠʝ, ʦʬʦʨʤʣʝʥʠʝ ʠ ʢʦʤʧʦʥʦʚʢʫ ʙʫʢʣʝʪʘ, ʩ ʮʝʣʴʶ 

ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʪʫʨʠʩʪʩʢʠʤ ʦʙʲʝʢʪʘʤ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

2. ʉʦʟʜʘʪʴ ʩʦʦʙʱʝʩʪʚʦ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʛʜʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʫʨʠʩʪʩʢʠʭ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʦʧʝʨʘʪʠʚʥʦ ʜʦʙʘʚʣʷʪʴʩʷ ʠ ʦʙʥʦʚʣʷʪʴʩʷ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʩʦʜʝʨʞʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʪʝʢʩʪʦʚʳʭ, ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʭ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ, ʠ 

ʦʪʦʙʨʘʥʘ ʜʣʷ ʩʦʜʝʨʞʘʥʠʷ ʙʫʢʣʝʪʘ. ʏʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʙʳʣʘ ʦʪʦʙʨʘʥʘ, ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩ ʮʝʣʴʶ ʝʝ ʨʘʟʤʝʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʅʘ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʦʬʦʨʤʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ çCanvaè ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ 

çInkscapeè. ɺ ʧʨʦʮʝʩʩʝ ʦʬʦʨʤʣʝʥʠʷ ʙʫʢʣʝʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʝʛʦ 

ʢʦʤʧʦʥʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʙʫʢʣʝʪʘ: ʦʙʣʦʞʢʫ ʩ 

ʛʨʘʬʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʢʘʨʪʫ ʠ ʝʸ ʣʝʛʝʥʜʫ, ʬʦʪʦʛʨʘʬʠʠ ʦʩʥʦʚʥʳʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʠʭ ʠ QR-ʢʦʜ [1]. 

ʂʦʤʧʦʥʦʚʢʘ ʠ ʵʣʝʤʝʥʪʳ ʩʦʜʝʨʞʘʥʠʷ ʙʫʢʣʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʘ)                                              ʙ) 

ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʦʥʦʚʢʘ ʙʫʢʣʝʪʘ: ʘ) ʣʠʮʝʚʘʷ ʩʪʦʨʦʥʘ;  

ʙ) ʦʙʦʨʦʪʥʘʷ ʩʪʦʨʦʥʘ, ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ 

ʈʦʩʩʠʠ ʠ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ ʫʜʦʙʥʦʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʫ ʘʥʘʣʠʟʘ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʱʝʥʠʷ ʪʫʨʠʩʪʦʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʦʢʘʟʘʣʦʩʴ 

ʧʨʠʣʦʞʝʥʠʝ çɺʂʦʥʪʘʢʪʝè, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʥʥʦ ʪʘʤ ʝʩʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʬʫʥʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʪʫʨʠʩʪʩʢʦʤ ʦʙʲʝʢʪʝ. ʉʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʛʦ ʘʩʧʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʩʜʝʣʘʪʴ ʨʘʙʦʪʫ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ. ɺ ʰʘʧʢʝ ʧʨʦʬʠʣʷ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʦʜʝʨʞʠʪ ʚʝʩʴ ʧʝʨʝʯʝʥʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʳ ʧʨʘʚʠʣʘ ʩʦʦʙʱʝʩʪʚʘ. ɼʘʥʘ ʠʥʩʪʨʫʢʮʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦ ʪʦʤ, ʢʘʢ ʣʝʛʢʦ ʠ ʧʨʦʩʪʦ ʧʦʣʫʯʠʪʴ ʠʥʪʝʨʝʩʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ.  

ʇʨʠʣʦʞʝʥʠʝ çɺʂʦʥʪʘʢʪʝè, ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʦʙʱʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʰʠʨʦʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʠ: ʩʪʝʥʘ, ʬʦʪʦʘʣʴʙʦʤʳ, ʦʙʩʫʞʜʝʥʠʷ, ʪʦʚʘʨʳ, ʩʩʳʣʢʠ, ʢʦʥʪʘʢʪʳ, 

ʩʪʘʪʴʠ, ʩʶʞʝʪʳ, ʢʣʠʧʳ, ʨʝʧʦʨʪʘʞʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʦʙʲʝʢʪʘʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʫʨʠʟʤʘ ʙʳʣʘ ʥʘʩʪʨʦʝʥʘ ʧʣʘʪʬʦʨʤʘ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʚ çɺʂʦʥʪʘʢʪʝè ï çʊʫʨ ʦʜʥʦʛʦ ʜʥʷ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʫ ʠ ʝʛʦ 

ʦʙʣʘʩʪʠè 

ʇʦʜʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʪʫʨʠʩʪʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ 

ʘʚʪʦʨʦʤ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʘʟʨʦʟʥʝʥʥʳʤ ʜʘʥʥʳʤ. ʀʥʬʦʨʤʘʮʠʷ ʙʳʣʘ 

ʩʢʦʤʧʠʣʠʨʦʚʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʟʘʧʠʩʠ ʥʘ ʩʪʝʥʝ çɺʂʦʥʪʘʢʪʝè. ɼʣʷ 

ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʚʦʟʤʦʞʥʳʭ ʵʢʩʢʫʨʩʠʷʭ ʢ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʙʫʢʣʝʪʝ 

ʦʙʲʝʢʪʘʤ, ʚʳʝʟʞʘʶʱʠʭ ʥʘ ʦʙʦʟʥʘʯʝʥʥʳʝ ʥʘ ʢʘʨʪʝ ʤʝʩʪʘ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʦʤ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʪʫʨʠʩʪʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

ʠʭ ʵʢʩʢʫʨʩʠʡ.  

ɼʣʷ ʚʭʦʜʘ ʚ ʩʦʦʙʱʝʩʪʚʦ çɺʂʦʥʪʘʢʪʝè ʚ ʧʝʯʘʪʥʦʡ ʚʝʨʩʠʠ ʙʫʢʣʝʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥ QR-ʢʦʜ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʦʪʩʢʘʥʠʨʦʚʘʪʴ. ɺʳʙʦʨ 
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ʠʥʪʝʨʝʩʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʘʟʜʝʣʘʤ ʩʦʦʙʱʝʩʪʚʘ. ɺ 

ʨʘʟʜʝʣʝ çʪʦʚʘʨʳè ʧʨʝʜʩʪʘʚʣʝʥʳ: ʦʙʲʝʢʪ, ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʢ ʥʝʤʫ ʠ ʮʝʥʘ 

ʵʢʩʢʫʨʩʠʠ ʧʦ ʜʘʥʥʦʤʫ ʤʝʩʪʫ, ʪʘʢʞʝ ʧʦ ʩʩʳʣʢʘʤ ʤʦʞʥʦ ʥʘʡʪʠ ʥʫʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʭʦʯʝʪ ʧʦʩʝʪʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʦ ʚ ʨʘʟʜʝʣʝ çʘʜʨʝʩʘè 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ çʗʥʜʝʢʩ.ʂʘʨʪʝè [2] ʩ ʦʪʤʝʯʝʥʥʳʤʠ ʥʘ ʥʝʡ ʘʚʪʦʨʦʤ 

ʪʫʨʠʩʪʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʪʝʣʝʬʦʥʳ, 

ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ ʠ ʜʨʫʛʘʷ ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʝʨʝʭʦʜ ʦʪ ʙʫʢʣʝʪʘ ʢ 

ʩʦʦʙʱʝʩʪʚʫ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʚ çɺʂʦʥʪʘʢʪʝè, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʜʝʣʦʚ ʩʦʦʙʱʝʩʪʚʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʫʪʝʰʝʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2.  

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʧʦʵʪʘʧʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʢʣʝʪʘ ʠ ʩʦʦʙʱʝʩʪʚʘ, 

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʦʟʜʘʥ ʪʫʨʠʩʪʩʢʠʡ ʙʫʢʣʝʪ 

çʆʜʥʦʜʥʝʚʥʳʡ ʪʫʨ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʫ ʠ ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʤè. ʈʘʟʨʘʙʦʪʘʥʦ 

ʩʦʜʝʨʞʘʥʠʝ, ʦʬʦʨʤʣʝʥʠʝ ʠ ʢʦʤʧʦʥʦʚʢʘ ʧʝʯʘʪʥʦʛʦ ʙʫʢʣʝʪʘ, ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩ ʦʩʥʦʚʥʳʤʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ. ʇʦʣʫʯʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʥʦʛʦ 

ʩʦʦʙʱʝʩʪʚʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʂʦʥʪʘʢʪʝè [3]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʪʫʨʠʟʤʘ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʱʝʥʠʶ ʠ ʦʙʲʝʜʠʥʝʥʠʶ 

ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʫʨʠʩʪʩʢʠʭ ʦʙʲʝʢʪʘʭ, 

ʤʦʞʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʙʥʦʚʣʷʪʴʩʷ ʠ ʜʦʙʘʚʣʷʪʴʩʷ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʦʩʪʘʚʣʷʪʴ 

ʩʚʦʠ ʦʪʟʳʚʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ.  ɺ 

ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʦʝʢʪʘ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʜʨʫʛʠʭ ʪʫʨʦʚ ʧʦ ʛʦʨʦʜʫ 

ʅʦʚʦʩʠʙʠʨʩʢʫ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʝʯʘʪʥʳʡ ʙʫʢʣʝʪ ʙʫʜʝʪ ʠʛʨʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ, ʦʟʥʘʢʦʤʠʪʝʣʴʥʫʶ ʠ 

ʨʝʢʣʘʤʥʫʶ ʬʫʥʢʮʠʶ, ʧʦʢʘʟʳʚʘʶʱʫʶ ʚʦʟʤʦʞʥʳʡ ʤʘʨʰʨʫʪ ʠ ʦʙʲʝʢʪʳ, 
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ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʢ ʧʦʩʝʱʝʥʠʶ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʦʚʣʝʯʴ ʥʘʩʝʣʝʥʠʝ ʢ 

ʧʫʪʝʰʝʩʪʚʠʶ ʧʦ ʩʚʦʝʤʫ ʨʦʜʥʦʤʫ ʢʨʘʶ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʃʫʯʰʠʝ ʤʝʩʪʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʅʦʚʦʩʠʙʠʨʩʢʘ. ʉʧʠʩʦʢ ʠ ʤʘʨʰʨʫʪʳ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://auto.ru/mag/article/samye-

klassnye-mesta-novosibirskoy-

oblasti/?utm_referrer=https%3A%2F%2Fyandex.ru%2F (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.04.2024). 

2. ʗʥʜʝʢʩ ð ʪʨʘʥʩʧʦʨʪ, ʥʘʚʠʛʘʮʠʷ, ʧʦʠʩʢ ʤʝʩʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://yandex.ru/maps/65/novosibirsk/?ll=82.872017%2C54.966817&z=14 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 23.04.2024). 

3. ʊʫʨ ʦʜʥʦʛʦ ʜʥʷ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʫ ʠ ʝʛʦ ʦʙʣʘʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://vk.com/club224255001 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 26.04.2024). 

 

 

 

ʉʆɿɼɸʅʀɽ ʊʋʈʀʉʊʉʂʆɻʆ ɹʋʂʃɽʊɸ, ʂɸʈʊʓ ʀ ʉɸʁʊɸ  

çʍɸʂɸʉʀʗ. ʏʊʆ ʇʆʉʄʆʊʈɽʊʔ?è 

 

ɺ.ɸ. ʄʝʨʢʝʣʴ, ɽ.ʉ. ʋʪʨʦʙʠʥʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ 

yes1976@yandex.ru 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʪʫʨʠʩʪʩʢʦʡ 

ʢʘʨʪʳ ʍʘʢʘʩʠʠ çʍʘʢʘʩʠʷ. ʏʪʦ ʧʦʩʤʦʪʨʝʪʴ?è, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʛʦʩʪʝʡ 

ʨʝʩʧʫʙʣʠʢʠ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ, ʠ ʧʝʯʘʪʥʦʛʦ ʙʫʢʣʝʪʘ. ʋʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ 

ʚʦʧʨʦʩʘʤ ʧʦʜʙʦʨʘ ʩʝʨʚʠʩʘ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʦʬʦʨʤʣʝʥʠʷ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʢʘʨʪʳ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʝʨʝʭʦʜ ʦʪ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʥʘ ʩʘʡʪʝ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʚʝʜʝʥʠʷʤ ʩʘʡʪʘ. ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʠ ʩʘʡʪ ʦʙʣʘʜʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʥʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ 

(ʬʦʪʦ, ʪʝʢʩʪʘ, ʚʠʜʝʦ) ʠ ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʨʠʩʪʩʢʘʷ ʢʘʨʪʘ, ʙʫʢʣʝʪ, ʩʘʡʪ, ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ, 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ 

This article discusses the issues of developing and creating a tourist map of 

Khakassia "Khakassia. What to see?", intended for guests of the republic. The 

main stages of work related to the development of the contents of the electronic 

map and the printed booklet are described. Attention is paid to the selection of a 

service for the creation, storage and updating of thematic data and the design of 

https://auto.ru/mag/article/samye-klassnye-mesta-novosibirskoy-oblasti/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://auto.ru/mag/article/samye-klassnye-mesta-novosibirskoy-oblasti/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://auto.ru/mag/article/samye-klassnye-mesta-novosibirskoy-oblasti/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://auto.ru/mag/article/samye-klassnye-mesta-novosibirskoy-oblasti/?utm_referrer=https%3A%2F%2Fyandex.ru%2F
https://yandex.ru/maps/65/novosibirsk/?ll=82.872017%2C54.966817&z=14
https://yandex.ru/maps/65/novosibirsk/?ll=82.872017%2C54.966817&z=14
https://vk.com/club224255001
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conventional map signs. The issues of developing and creating a website that 

allows you to switch from an electronic map on a website with multimedia 

information to additional site information are considered. The electronic map and 

the website have advantages related to the possibility of updating materials 

(photos, text, video) and further refinement of thematic elements. 

Keywords: tourist map, booklet, website, Republic of Khakassia, attractions 

 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚ ʈʦʩʩʠʠ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʪʫʨʠʟʤʘ. ʇʨʠʚʣʝʯʝʥʠʝ ʪʫʨʠʩʪʦʚ ï ʟʘʜʘʯʘ ʥʝʧʨʦʩʪʘʷ, ʧʦʵʪʦʤʫ ʚ ʩʬʝʨʝ ʪʫʨʠʟʤʘ 

ʧʨʦʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚ ʚʠʜʝ ʩʘʡʪʦʚ, ʚʠʨʪʫʘʣʴʥʳʭ ʠʣʠ ʧʝʯʘʪʥʳʭ 

ʧʫʪʝʚʦʜʠʪʝʣʝʡ ï ʙʫʢʣʝʪʦʚ, ʢʘʨʪ. ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʪʫʨʠʩʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʩʪʫʧʥʦʡ, ʧʦʥʷʪʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ. 

ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʨʝʛʠʦʥ, ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ, ʛʜʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʧʦʙʳʚʘʪʴ. ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʛʝ ʉʠʙʠʨʠ. 

ɺ ʩʧʠʩʦʢ ʣʫʯʰʠʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʍʘʢʘʩʠʠ ʚʭʦʜʷʪ ʧʨʠʨʦʜʥʳʝ 

ʦʙʲʝʢʪʳ ï ʦʟʝʨʘ, ʛʦʨʳ, ʧʝʱʝʨʳ, ʛʫʩʪʳʝ ʣʝʩʘ ʠ ʜʠʢʠʝ ʩʪʝʧʠ. ʅʦ 

ʣʶʙʦʟʥʘʪʝʣʴʥʳʡ ʪʫʨʠʩʪ ʦʮʝʥʠʪ ʠ ʙʦʛʘʪʦʝ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʨʝʛʠʦʥʘ. 

ʉʪʦʷʥʢʠ ʜʨʝʚʥʠʭ ʣʶʜʝʡ, ʢʫʨʛʘʥʳ ʠ ʤʝʥʛʠʨʳ, ʢʨʝʧʦʩʪʠ ʠ ʜʨʝʚʥʠʝ ʧʝʪʨʦʛʣʠʬʳ 

ʜʝʣʘʶʪ ʨʝʩʧʫʙʣʠʢʫ ʧʨʝʢʨʘʩʥʳʤ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ ʠ ʤʝʩʪʥʫʶ ʵʢʦʣʦʛʠʶ: ʧʫʪʝʰʝʩʪʚʠʝ ʧʦʣʫʯʠʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʥʦ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ [1]. 

ʆʩʦʙʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪʳ ʪʫʨʠʟʤʘ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʨʝʩʧʫʙʣʠʢʠ, ʠ ʛʦʩʪʷʤ ʩʣʦʞʥʦ 

ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚʦ ʚʩʝʤ ʵʪʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʦʟʜʘʥʠʝ 

ʪʫʨʠʩʪʩʢʦʡ ʢʘʨʪʳ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤʠ ʜʣʷ ʧʦʩʝʱʝʥʠʷ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʠ ʤʘʨʰʨʫʪʘʤʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩ ʨʝʢʣʘʤʥʦʡ ʮʝʣʴʶ ʙʳʣ ʩʦʟʜʘʥ ʧʝʯʘʪʥʳʡ 

ʪʫʨʠʩʪʩʢʠʡ ʙʫʢʣʝʪ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʩʧʫʙʣʠʢʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʥ ʦʩʥʘʱʸʥ ʩʩʳʣʢʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʚʠʜʝ QR-ʢʦʜʦʚ. 

ʉʩʳʣʢʠ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʥʘ ʘʚʪʦʨʩʢʠʡ ʩʘʡʪ, ʛʜʝ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʠ ʵʣʝʢʪʨʦʥʥʫʶ 

ʪʫʨʠʩʪʩʢʫʶ ʢʘʨʪʫ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʳ ʜʘʥʥʳʝ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʪʫʨʠʩʪʩʢʦʡ ʢʘʨʪʳ-ʙʫʢʣʝʪʘ 

ʨʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʨʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʨʩʢʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʪʫʨʠʩʪʩʢʫʶ ʢʘʨʪʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 
ʭʨʘʥʠʪʴʩʷ, ʦʙʥʦʚʣʷʪʴʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʩʝʨʚʠʩʝ; 

2)  ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʦʥʦʚʢʫ ʠ ʦʬʦʨʤʣʝʥʠʝ ʘʥʘʣʦʛʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 
ʙʫʢʣʝʪʘ, ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʜʘʥʥʦʤʫ ʨʝʛʠʦʥʫ; 

3) ʨʘʟʨʘʙʦʪʘʪʴ ʘʚʪʦʨʩʢʠʡ ʩʘʡʪ, ʛʜʝ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʚʩʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʪʫʨʠʩʪʩʢʦʡ ʢʘʨʪʳ, ʠ ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʡ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʩʝʨʚʠʩʝ.  
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ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦʜʙʦʨ ʠ ʠʟʫʯʝʥʠʝ ʪʝʢʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʣʣʶʩʪʨʘʮʠʡ, ʬʦʪʦ ʠ ʚʠʜʝʦ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʦʬʦʨʤʣʝʥʠʷ ʩʘʡʪʘ ʠ ʧʦʷʩʥʝʥʠʡ ʢ 

ʫʩʣʦʚʥʳʤ ʟʥʘʢʘʤ ʢʘʨʪʳ. ɿʘʪʝʤ, ʚʳʙʨʘʥʥʳʝ ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ, 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ ʩʧʦʩʦʙʫ ʠʭ 

ʦʙʨʘʟʦʚʘʥʠʷ: ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʩʦʟʜʘʥʥʳʝ ʯʝʣʦʚʝʢʦʤ. ɺʩʝ ʵʪʠ 

ʦʙʲʝʢʪʳ ʥʘʰʣʠ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʥʘ ʢʘʨʪʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠ 

ʟʥʘʯʠʤʳʝ ʵʪʦ: ʥʘʧʨʠʤʝʨ: ʉʘʷʥʦ-ʐʫʰʝʥʩʢʘʷ ɻʕʉ, çʊʨʦʧʘ ʧʨʝʜʢʦʚè, 

ʐʠʨʠʥʩʢʠʝ ʦʟʝʨʘ ʠ ʜʨʫʛʠʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʩʣʫʞʠʪ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʦʥʘ ʤʦʞʝʪ ʣʝʛʢʦ ʦʙʥʦʚʣʷʪʴʩʷ, ʪʫʜʘ ʤʦʞʥʦ 

ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʘʭ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʚ ʨʝʛʠʦʥʝ. 

 ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʧʦʜʦʙʨʘʪʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʩʝʨʚʠʩ, ʥʘ 

ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʘʚʪʦʨʩʢʫʶ ʪʫʨʠʩʪʩʢʫʶ ʢʘʨʪʫ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʘʢʠʝ 

ʩʝʨʚʠʩʳ, ʢʘʢ çʂʦʥʩʪʨʫʢʪʦʨ ʢʘʨʪ 2ɻʀʉè, çʂʦʥʩʪʨʫʢʪʦʨ ʢʘʨʪ ʗʥʜʝʢʩʘè ʠ 

çFlexGISè. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʙʳʣ ʚʳʙʨʘʥ ʩʝʨʚʠʩ çGoogle 

ʂʘʨʪʳè [2], ʦʥ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʦʥʣʘʡʥ ʢʘʨʪʳ, ʭʨʘʥʠʪʴ ʠ ʦʙʥʦʚʣʷʪʴ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʢʘʨʪʳ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʚʠʪʴ ʤʝʪʢʠ ʪʫʨʠʩʪʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ, ʘ ʪʘʢʞʝ ʚʳʚʦʜʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ ʚ ʚʠʜʝ ʬʦʪʦʛʨʘʬʠʡ ʩ ʧʦʷʩʥʝʥʠʷʤʠ. 

ɺʳʙʨʘʥʥʳʡ ʩʘʡʪ çGoogle ʂʘʨʪʳè ʠʤʝʝʪ ʨʷʜ ʜʨʫʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʫʩʣʦʚʥʦʛʦ ʟʥʘʢʘ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʧʦ ʩʠʤʚʦʣʘʤ 

ʪʝʢʩʪ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʬʦʪʦʛʨʘʬʠʠ ʠ ʚʠʜʝʦ. ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʦʙʲʝʢʪʘ ʩʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʫʩʣʦʚʥʳʡ ʟʥʘʢ, ʟʘʜʘʪʴ ʥʫʞʥʳʡ ʮʚʝʪ, 

ʠʟʤʝʥʠʪʴ ʨʘʟʤʝʨ, ʧʨʠʚʷʟʘʪʴ ʦʧʠʩʘʥʠʝ (ʨʠʩʫʥʦʢ 1).  

ɺ ʢʘʯʝʩʪʚʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʘʥʥʳʝ (ʩʧʫʪʥʠʢʘ ʠ 

ʢʘʨʪʳ). ʉ ʧʦʤʦʱʴʶ ʚʥʫʪʨʝʥʥʠʭ ʬʫʥʢʮʠʡ çGoogle ʂʘʨʪʳè ʙʳʣʠ ʩʦʟʜʘʥʳ 

ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʚʳʙʠʨʘʣʠʩʴ ʫʩʣʦʚʥʳʝ ʟʥʘʢʠ, ʢʦʪʦʨʳʝ ʥʘʧʦʤʠʥʘʶʪ ʚʳʙʨʘʥʥʳʡ 

ʦʙʲʝʢʪ ʠʣʠ ʚʳʟʳʚʘʶʪ ʘʩʩʦʮʠʘʮʠʶ ʩ ʦʪʦʙʨʘʞʘʝʤʳʤ ʦʙʲʝʢʪʦʤ, ʥʘʧʨʠʤʝʨ: 

ʫʩʣʦʚʥʳʤ ʟʥʘʢʦʤ ʝʣʠ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚʥʫʪʨʠ ʢʨʫʛʘ, ʦʪʦʙʨʘʞʸʥ 

çʆʯʫʨʩʢʠʡ ʙʦʨè ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʮʚʝʪ ʩʘʤʦʛʦ ʫʩʣʦʚʥʦʛʦ ʟʥʘʢʘ ʙʝʣʳʡ, ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʦʢʨʫʞʥʦʩʪʠ. ɺʥʫʪʨʝʥʥʷʷ ʟʘʣʠʚʢʘ ʢʨʫʛʘ ʟʥʘʢʘ ï ʟʝʣʸʥʘʷ, ʟʘʣʠʚʢʘ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜʘʸʪ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʙʲʝʢʪʘ (ʧʨʠʨʦʜʥʦʝ). ʇʨʠ ʵʪʦʤ ʝʩʣʠ 

ʪʫʨʠʩʪʩʢʠʡ ʦʙʲʝʢʪ ʩʦʟʜʘʥ ʯʝʣʦʚʝʢʦʤ, ʪʦ ʟʘʣʠʚʢʘ ʬʦʥʘ ʦʢʨʫʞʥʦʩʪʠ ʙʫʜʝʪ 

ʬʠʦʣʝʪʦʚʦʡ. ʋʩʣʦʚʥʳʝ ʟʥʘʢʠ ʥʘʥʦʩʠʣʠʩʴ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʢʘʨʪʫ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠʣʠ ʦʧʠʩʘʥʠʷʤʠ. 
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ʈʠʩʫʥʦʢ 1 ï ʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ çʍʘʢʘʩʠʷ. ʏʪʦ ʧʦʩʤʦʪʨʝʪʴ?è,  

ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

 

ɺ ʧʨʦʮʝʩʩʝ ʦʬʦʨʤʣʝʥʠʷ ʙʫʢʣʝʪʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʝʛʦ ʢʦʤʧʦʥʦʚʢʘ, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ: ʢʘʨʪʫ ʜʣʷ ʧʦʢʘʟʘ ʛʣʘʚʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ, 

ʣʝʛʝʥʜʫ, ʪʝʢʩʪ, ʬʦʪʦ, ʦʙʣʦʞʢʫ. ʂʦʤʧʦʥʦʚʢʘ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʣʠʩʪʘ ʙʫʢʣʝʪʘ 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʦʙʣʦʞʢʫ ʩ ʬʦʪʦʛʨʘʬʠʷʤʠ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ çʛʦʨʘ ɸʤʦʛʘè ʠ çʊʨʦʧʘ ʧʨʝʜʢʦʚè; ʩʪʠʭʦʪʚʦʨʝʥʠʝ 

ʤʝʩʪʥʦʛʦ ʧʦʵʪʘ ɺʘʩʠʣʠʷ ʖʨʢʠʥʘ ʠ QR-ʢʦʜ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʘʚʪʦʨʩʢʠʡ ʩʘʡʪ 

(ʨʠʩʫʥʦʢ 2).  

ɺʥʫʪʨʝʥʥʷʷ ʩʪʦʨʦʥʘ ʙʫʢʣʝʪʘ ʩʦʜʝʨʞʠʪ: ʪʫʨʠʩʪʩʢʫʶ ʢʘʨʪʫ, ʣʝʛʝʥʜʫ ʢʘʨʪʳ; 

QR-ʢʦʜ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʢʘʨʪʫ; ʬʦʪʦʛʨʘʬʠʶ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ 

çʂʘʟʘʥʦʚʢʘè; ʚʩʪʫʧʠʪʝʣʴʥʦʝ ʩʣʦʚʦ ʜʣʷ ʪʫʨʠʩʪʦʚ ʨʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ 

(ʨʠʩʫʥʦʢ 3). ʉʪʠʣʠʩʪʠʯʝʩʢʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʧʝʯʘʪʥʦʛʦ ʙʫʢʣʝʪʘ ʙʳʣʦ ʫʜʝʣʝʥʦ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʦʥ ʜʦʣʞʝʥ ʧʨʠʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʩʚʦʠʤ ʚʠʜʦʤ ʠ 

ʚʳʟʳʚʘʪʴ ʞʝʣʘʥʠʝ ʧʦʩʝʪʠʪʴ ʜʘʥʥʳʡ ʨʝʛʠʦʥ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ 

ʝʜʠʥʘʷ ʩʪʠʣʠʩʪʠʢʘ ʦʬʦʨʤʣʝʥʠʷ ʚʩʝʛʦ ʙʫʢʣʝʪʘ, ʧʦʜʙʠʨʘʣʘʩʴ ʮʚʝʪʦʚʘʷ ʛʘʤʤʘ ʠ 

ʰʨʠʬʪʳ. ʆʙʣʦʞʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʪʦʛʨʘʬʠʡ ʠ 

ʵʣʝʤʝʥʪʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʠʣʣʶʩʪʨʘʮʠʡ ʚ ʧʨʦʛʨʘʤʤʝ çAdobePhotoshopè. 
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ʈʠʩʫʥʦʢ 2ï ɺʥʝʰʥʷʷ ʩʪʦʨʦʥʘ ʙʫʢʣʝʪʘ, ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

 

 
ʈʠʩʫʥʦʢ 3 ï ɺʥʫʪʨʝʥʥʷʷ ʩʪʦʨʦʥʘ ʙʫʢʣʝʪʘ, ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʨʩʢʦʛʦ ʩʘʡʪʘ ʙʳʣ ʚʳʙʨʘʥ ʩʝʨʚʠʩ çGoogle sitesè [3]. ʕʪʦʪ 

ʩʝʨʚʠʩ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʘ ʥʝʤ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʪʝʤʳ ʩʘʡʪʦʚ ʠ 

ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ, ʜʦʙʘʚʣʷʪʴ ʢʥʦʧʢʠ, ʨʘʟʜʝʣʠʪʝʣʠ, ʚʠʜʝʦ ʩ YouTube, ʢʘʨʪʳ, 

ʧʨʝʟʝʥʪʘʮʠʠ, ʪʘʙʣʠʮʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʘ ʩʘʡʪ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʬʦʪʦʛʨʘʬʠʠ 



217  

ʠʟ ʦʪʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʩʘʡʪʘ çʗʥʜʝʢʩ ʂʘʨʪʠʥʢʠè [4]. ʅʘ ʘʚʪʦʨʩʢʦʤ 

ʩʘʡʪʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʥʠʮʘ çʏʪʦ ʧʦʩʤʦʪʨʝʪʴ?è, ʥʘ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʳ 10 

ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʩʪ ʨʝʩʧʫʙʣʠʢʠ, ʠ ʩ ʥʝʸ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʥʘ ʩʪʨʘʥʠʮʫ ʩ 

ʢʘʨʪʦʡ, ʩʦʟʜʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ çGoogle ʂʘʨʪʳè. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʪʨʘʥʠʮʘ çʀʩʪʦʨʠʷè, ʥʘ ʢʦʪʦʨʦʡ ʢʨʘʪʢʦ ʦʧʠʩʘʥʘ ʠʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʭʘʢʘʩʩʢʦʛʦ ʥʘʨʦʜʘ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʸʥ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʅʘ ʩʪʨʘʥʠʮʝ 

ʥʘʭʦʜʠʪʩʷ ʩʪʠʭʦʪʚʦʨʝʥʠʝ ʭʘʢʘʩʩʢʦʛʦ ʧʦʵʪʘ ʄʠʭʘʠʣʘ ʂʠʣʴʯʠʯʘʢʦʚʘ [5]. 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʥʠʮʘ çɻʘʣʝʨʝʷè, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʬʦʪʦʛʨʘʬʠʠ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʍʘʢʘʩʠʠ ʠʟ ʣʠʯʥʦʛʦ ʘʨʭʠʚʘ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʦʛʦ 

ʜʦʩʪʫʧʘ ʩʘʡʪʘ çʗʥʜʝʢʩ ʂʘʨʪʠʥʢʠè [4], ʧʦʩʢʦʣʴʢʫ ʪʫʨʠʩʪʩʢʘʷ ʢʘʨʪʘ-ʙʫʢʣʝʪ ʥʝ 

ʧʣʘʥʠʨʫʝʪʩʷ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʩʘʡʪʝ 

ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʜʨʫʛʠʝ ʩʪʘʥʠʮʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʫʨʠʩʪʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠ ʪ.ʜ. 

ʂʘʨʪʦʡ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ çGoogle ʂʘʨʪʳè, ʠ ʩʘʡʪʦʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʥʘ ʩʘʡʪʝ çGoogle sitesè, ʤʦʞʥʦ ʧʦʜʝʣʠʪʴʩʷ ʧʦ ʩʩʳʣʢʝ ʚ 

ʙʫʢʣʝʪʝ. ʉʩʳʣʢʠ ʟʘʢʦʜʠʨʦʚʘʥʳ ʚ QR-ʢʦʜʳ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ çQRCoderè [6]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʦʟʜʘʥʘ ʪʫʨʠʩʪʩʢʘʷ 

ʢʘʨʪʘ ʨʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ çʍʘʢʘʩʠʷ. ʏʪʦ ʧʦʩʤʦʪʨʝʪʴ?è, ʧʦʜʦʙʨʘʥ ʩʝʨʚʠʩ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ, ʨʘʟʨʘʙʦʪʘʥ ʩʘʡʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʭʦʜ 

ʦʪ ʢʘʨʪʳ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʚʝʜʝʥʠʷʤ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʝʥ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʠ. ʉʦʜʝʨʞʘʥʠʝ 

ʩʘʡʪʘ ʠ ʢʘʨʪʳ ʤʦʞʝʪ ʨʘʩʰʠʨʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʫʜʘ ʤʦʞʥʦ 

ʙʫʜʝʪ ʜʦʙʘʚʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʙʘʟʘʭ ʠ ʦʪʝʣʷʭ, ʧʫʥʢʪʘʭ ʧʠʪʘʥʠʷ ʠ 

ʜʨʫʛʦʡ ʪʫʨʠʩʪʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʩʪʷʤʠ ʨʝʛʠʦʥʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. 26 ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʍʘʢʘʩʠʠ, ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʧʦʩʤʦʪʨʝʪʴ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://tripplanet.ru/dostoprimechatelnosti-hakasii/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 24.01.2024). 

2. ʄʦʠ ʢʘʨʪʳ ï ʆ ʩʝʨʚʠʩʝ - Google ʂʘʨʪʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.google.co.il/intl/ru/maps/about/mymaps/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

16.12.2023). 

3. Googlesites ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʚʝʙ-ʩʘʡʪ ʜʣʷ ʙʠʟʥʝʩʘ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://workspace.google.com/intl/ru/products/sites/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.12.2023). 

4. ʗʥʜʝʢʩ ʂʘʨʪʠʥʢʠ: ʧʦʠʩʢ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʠʥʪʝʨʥʝʪʝ, ʧʦʠʩʢ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://yandex.ru/images/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 20.12.2023). 

5. ʍʘʢʘʩʠʷ. ɾʝʤʯʫʞʠʥʳ ʤʳʩʣʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.inpearls.ru/856373 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 06.01.2024). 

6. QRCoder ï ɻʝʥʝʨʘʪʦʨ QR ʢʦʜʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://qrcoder.ru/?t (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.02.2024).  

https://tripplanet.ru/dostoprimechatelnosti-hakasii/
https://www.google.co.il/intl/ru/maps/about/mymaps/
https://workspace.google.com/intl/ru/products/sites/
https://www.inpearls.ru/856373
http://qrcoder.ru/?t
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ʈɸɿɺʀʊʀʗ ʈɽɻʀʆʅʆɺ 

 

ɽ.ɺ. ʉʪʝʧʘʥʦʚʘ1*, ɸ.ʉ. ʉʠʜʦʨʦʚʘ1, ʉ.ʉ. ʂʦʥʦʚʘʣʦʚʘ1 

1ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ 

*e-mail: elkovi77@mail.ru 

 

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʘʚʪʦʜʦʨʦʛʠ ʟʘʥʠʤʘʶʪ ʛʣʘʚʝʥʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ 

ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ 

ʘʥʘʣʠʟʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ, ʘ 

ʪʘʢʞʝ ʚ ʧʦʠʩʢʝ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʨʦʞʥʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʩʝʪʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ɺʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘ. ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʩʪʨʘʥʝʥʠʶ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʧʨʦʙʣʝʤ 

ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʧʫʪʝʤ ʧʝʨʝʩʤʦʪʨʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʤʝʩʪʘʭ, 

ʘ ʨʝʰʝʥʠʝ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 

ʛʦʩʫʜʘʨʩʪʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ, ʧʨʦʙʢʠ, ʟʘʪʦʨʳ, ʜʦʨʦʞʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ, ʅʦʚʦʩʠʙʠʨʩʢ, ʅʦʚʦʩʠʙʠʨʩʢʘ ʦʙʣʘʩʪʴ 

It is noted that highways occupy a dominant position in the transport complex of 

the Novosibirsk region. It is indicated that the level of development of the highway 

network at present and in the foreseeable future will be one of the priority factors 

determining the development of the region's economy. The purpose of the study 

was to analyze the current state of the Novosibirsk Region's road transport network 

and its impact on the socio-economic development of the region, as well as to find 

ways to solve problems related to road construction. The analysis of the condition 

and quality of the highway network has been carried out. The problems affecting 

the socio-economic condition of the region have been identified. Recommendations 

have been developed to eliminate the identified problems. It is noted that some of 

the problems can be solved by reviewing management decisions on the ground, and 

solving the main problem is possible only with the support of the state. 

Keywords: road transport network, traffic jams, congestion, road 

construction, development strategy 

 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʩ ʤʦʤʝʥʪʘ ʝʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 1937 ʛ. ʙʳʣʘ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʨʝʛʠʦʥʦʚ ʈʉʌʈʉ. ʂʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 

1980-ʭ ʛʛ. ʩʫʙʲʝʢʪ ʠʤʝʣ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʫʢʠ. ʆʜʥʘʢʦ, ʚ ʧʝʨʠʦʜ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ ʧʦʣʦʞʝʥʠʝ 
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ʜʝʣ ʠʟʤʝʥʠʣʦʩʴ, ʠ ʧʦʪʝʥʮʠʘʣ ʨʝʛʠʦʥʘ ʦʢʘʟʘʣʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤ. 

ʇʨʦʤʳʰʣʝʥʥʦʝ ʠ ʛʨʘʞʜʘʥʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ 

ʩʦʢʨʘʱʘʣʦʩʴ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʝʨʝʜʠʥʝ 1990-ʭ ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 

ʚʦʰʣʘ ʚ ʢʘʪʝʛʦʨʠʶ çʥʦʚʳʭ ʜʝʧʨʝʩʩʠʚʥʳʭ ʨʝʛʠʦʥʦʚè. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʨʝʛʠʦʥ 

ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʣʩʷ ʚ ʩʫʙʲʝʢʪ, ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʩʬʝʨʫ ʦʙʨʘʱʝʥʠʷ ʠ 

ʬʠʥʘʥʩʳ, ʤʝʞʨʝʛʠʦʥʘʣʴʥʫʶ ʪʦʨʛʦʚʣʶ. ʆʙʣʘʩʪʴ ʩʪʘʣʘ ʢʨʫʧʥʳʤ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʮʝʥʪʨʦʤ. 

ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʝ ʚʳʛʦʜʥʦʝ 

ʵʢʦʥʦʤʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʫʚʝʣʠʯʠʣʘ ʛʨʫʟʦʦʙʦʨʦʪ ʠ 

ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʫʜʝʣʴʥʳʡ ʚʝʩ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʚʘʣʦʚʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʨʦʜʫʢʪʝ, ʢʦʪʦʨʳʡ ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 27.12.2016 ˉ 450-ʇ ʩʦʩʪʘʚʣʷʝʪ 

15,8 %, ʯʪʦ ʚʳʰʝ ʥʘ 6,5 % ʦʙʱʝʨʦʩʩʠʡʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [2]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʨʝʛʠʦʥ ʚʳʥʫʞʜʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʘʩʰʪʘʙʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ, 

ʤʝʞʨʘʡʦʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʣʦʛʠʩʪʠʢʠ. ʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʦʙʣʘʩʪʴ ʬʦʨʤʠʨʫʝʪ 1/12 ʯʘʩʪʴ ʛʨʫʟʦʦʙʦʨʦʪʘ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʠ ʟʘʥʠʤʘʝʪ 4 ʤʝʩʪʦ ʠʟ 10 ʚʦʟʤʦʞʥʳʭ, ʫʩʪʫʧʘʷ ʂʨʘʩʥʦʷʨʩʢʦʤʫ ʢʨʘʶ, 

ʀʨʢʫʪʩʢʦʡ ʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʷʤ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʨʝʛʠʦʥʦʚ 

ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʠ ʩʧʝʮʠʘʣʠʩʪʳ, ʚ ʠʭ ʯʠʩʣʝ: ʀʰʘʥʢʫʣʦʚ ɸ.ɸ., 

ʀʣʴʠʥʘ ɽ.ɸ., ʏʝʨʥʠʢʦʚʘ ɸ. ɽ., ʃʝʨʤʘʥ ɽ.ɹ. ʠ ʜʨʫʛʠʝ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʚʩʝ ʝʱʝ ʦʩʪʘʶʪʩʷ ʥʝʨʝʰʝʥʥʳʝ ʟʘʜʘʯʠ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ: ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʝʝ ʚʣʠʷʥʠʷ 

ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʚʳʜʚʠʥʫʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʧʦʩʦʙʘʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʨʦʞʥʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʘʤʠ ʙʳʣ ʨʝʰʝʥ ʨʷʜ ʟʘʜʘʯ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ; ʦʧʨʝʜʝʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʘʯʝʩʪʚʦʤ, 

ʩʦʩʪʦʷʥʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʠʭ ʚʣʠʷʥʠʝʤ ʥʘ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ; ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʚ ʩʬʝʨʝ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʘʟʚʠʪʠʷ; ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʦʪʤʝʯʝʥʥʳʭ 

ʧʨʦʙʣʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʳ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʂʘʯʝʩʪʚʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʦʣʝʡ ʜʦʨʦʛ ʩ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ ʧʦʢʨʳʪʠʝʤ. ɺ 2021 ʛʦʜʫ ʪʦʣʴʢʦ 44,5% ʜʦʨʦʛ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʪʘʢʦʚʳʤʠ [4]. ʉʨʘʚʥʝʥʠʝ ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʭ ʠ 

ʩʨʝʜʥʠʭ ʧʦ ʉʠʙʠʨʩʢʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʘʚʪʦʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ. 
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ʈʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ ʨʘʟʚʠʪʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʥʘ ʵʢʦʥʦʤʠʢʫ 

ʅʦʚʦʩʠʙʠʨʩʢʘ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʝʡʰʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʫʟʝʣ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ, ʘ ʛʦʨʦʜ ʅʦʚʦʩʠʙʠʨʩʢ ï ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ 

ʦʧʦʨʥʳʤ ʧʫʥʢʪʦʤ ʪʦʚʘʨʦʧʨʦʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʚ ʫʜʘʨʥʦʤ 

ʪʝʤʧʝ (ʦʪ ʚʦʩʴʤʠ ʜʦ ʜʝʩʷʪʠ ʯʘʩʦʚ ʭʦʜʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ) 

ʦʙʩʣʫʞʠʪʴ ʜʝʩʷʪʢʠ ʛʦʨʦʜʦʚ ʉʠʙʠʨʠ, ɸʣʪʘʷ, ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ. ɸʚʪʦʜʦʨʦʛʠ ʟʘʥʠʤʘʶʪ ʛʣʘʚʝʥʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ [5]. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʦʙʦʟʨʠʤʦʤ 

ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ.  

ʅʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʢʦʤʠʪʝʪ ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ 

ʩʦʙʨʘʥʠʷ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʂʦʥʪʨʦʣʴʥʦ-ʩʯʝʪʥʦʡ ʧʘʣʘʪʳ 

ʦʙʣʘʩʪʠ, ʄʠʥʠʩʪʨ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʤʵʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʘ 

ʦʙʦʟʥʘʯʠʣʠ ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ. ʉʨʝʜʠ ʧʨʦʙʣʝʤ ʙʳʣʠ 

ʥʘʟʚʘʥʳ: ʥʘʨʫʰʝʥʠʝ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘʨʫʰʝʥʠʝ ʚ ʩʬʝʨʝ ʟʘʢʫʧʦʢ, 

ʦʰʠʙʢʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʩʠʩʪʝʤʘ ʪʦʨʛʦʚ 

(ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʝ ʚ ʩʬʝʨʝ 

ʟʘʢʫʧʦʢ ʪʦʚʘʨʦʚ, ʨʘʙʦʪ, ʫʩʣʫʛ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʥʫʞʜè ʦʪ 05.04.2013 ˉ 44-ʌɿ) ʠ ʜʨʫʛʠʝ. 

ʄʠʥʪʨʘʥʩ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʜʦʨʦʛ ʚ ʨʝʛʠʦʥʝ ʥʘʟʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ ʥʝʙʦʣʴʰʠʭ ʢʦʤʧʘʥʠʷʭ, ʥʝ ʠʤʝʶʱʠʭ ʧʦʩʪʦʷʥʥʦʛʦ 

ʰʪʘʪʘ ʩʦʪʨʫʜʥʠʢʦʚ [6]. ʊʘʢʞʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʦʦʙʱʘʝʪʩʷ ʦ ʩʨʳʚʝ 

ʧʦʜʨʷʜʯʠʢʘʤʠ ʩʨʦʢʦʚ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʠʟʳʩʢʘʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʜʣʷ ʨʝʤʦʥʪʘ ʜʦʨʦʛ, ʟʘ ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʴ ʚʳʧʣʘʯʠʚʘʝʪ ʰʪʨʘʬʳ. ʆʪʩʶʜʘ 

ʥʘʟʨʝʚʘʝʪ ʚʦʧʨʦʩ ʦ ʩʦʠʟʤʝʨʠʤʦʩʪʠ ʰʪʨʘʬʦʚ ʥʘʥʝʩʝʥʥʦʤʫ ʫʱʝʨʙʫ. ɸʫʜʠʪʦʨ 

ʂʉʇ ɺʘʣʝʨʠʡ ɸʣʝʭʠʥ ʚ ʷʥʚʘʨʝ 2018 ʛ. ʧʨʠʚʝʣ ʜʘʥʥʳʝ ʢʦʥʪʨʘʢʪʘ ʊʋɸɼʘ ʥʘ 70 

ʤʣʥ. ʨʫʙʣʝʡ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʩʪʘ ʯʝʨʝʟ ʨʝʢʫ ʆʷʰ. ʂʦʥʪʨʘʢʪ ʙʳʣ 

ʧʨʦʩʨʦʯʝʥ ʥʘ 10 ʤʝʩʷʮʝʚ, ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʚʟʳʩʢʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʣʠʰʴ 79 

000 ʨʫʙʣʝʡ [7]. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʫʶ ʦʙʦʟʥʘʯʘʝʪ ʢʦʦʨʜʠʥʘʪʦʨ 

ʧʨʦʝʢʪʘ çɼʦʨʦʞʥʘʷ ʠʥʩʧʝʢʮʠʷ ʆʅʌ/ʂʘʨʪʘ ʫʙʠʪʳʭ ʜʦʨʦʛè ɸʣʝʢʩʘʥʜʨ 

ʉʪʝʬʘʥʦʚ. ʇʦ ʝʛʦ ʤʥʝʥʠʶ, ʧʨʠʯʠʥʦʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʥʠʟʢʘʷ 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʜʦʨʦʞʥʠʢʦʚ ʚ ʋʧʨʘʚʣʝʥʠʷʭ. ʇʦ ʩʣʦʚʘʤ 

ʉʪʝʬʘʥʦʚʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʜʝʣʳʚʘʪʴ 

ʚʝʩʴ ʦʙʲʝʢʪ: çɿʘʢʘʟʯʠʢʫ ʩ ʝʛʦ ʥʠʟʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʧʨʦʱʝ ʥʝ ʟʘʤʝʪʠʪʴ 

ʢʘʢʠʝ-ʪʦ ʥʘʨʫʰʝʥʠʷ, ʠʥʘʯʝ ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʨʳʚʫ ʧʣʘʥʘ, ʥʝ ʦʩʚʦʝʥʠʶ 
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ʙʶʜʞʝʪʦʚ ʠ ʩʦʢʨʘʱʝʥʠʶ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ. ʇʦʵʪʦʤʫ, ʙʫʜʫʯʠ ʟʘʣʦʞʥʠʢʘʤʠ 

ʩʠʪʫʘʮʠʠ, ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʧʨʠʥʠʤʘʶʪ ʦʙʲʝʢʪʳ, ʟʘʢʨʳʚ ʛʣʘʟʘè [7]. 

ʅʘʨʷʜʫ ʩ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤ ʧʦʜʨʷʜʯʠʢʦʤ ʩʠʪʫʘʮʠʶ ʫʩʫʛʫʙʣʷʝʪ 

ʢʦʨʨʫʧʮʠʷ ʚ ʦʙʣʘʩʪʠ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʢʦʪʦʨʦʡ 

ʧʨʠʚʦʜʠʤ ʜʝʣʦ ʦ ʚʟʷʪʢʘʭ ʚ ʦʪʥʦʰʝʥʠʠ ʙʳʚʰʝʛʦ ʥʘʯʘʣʴʥʠʢʘ ʊʋɸɼ ʅʉʆ 

ʄʠʭʘʠʣʘ ʏʫʤʘʥʦʚʘ ʠ ʟʘʤʝʩʪʠʪʝʣʷ ʤʠʥʠʩʪʨʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʨʦʞʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʅʉʆ ʉʝʨʛʝʷ ʉʪʘʚʠʮʢʦʛʦ [8].  

ɺ 2023 ʛ. ʥʘ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çɹʝʟʦʧʘʩʥʳʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʦʨʦʛʠè ʚʳʜʝʣʝʥʦ 2,5 ʤʣʨʜ. ʨʫʙʣʝʡ [9]. ʂʨʫʧʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʦʩʪʘʚʠʪ ʨʘʚʥʦʜʫʰʥʳʤʠ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʧʨʝʩʪʫʧʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, çʦʩʚʦʷʪ ʙʶʜʞʝʪè. 

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʠ ʙʝʟ ʪʦʛʦ ʝʞʝʛʦʜʥʦ ʪʝʨʷʝʪ ʤʠʣʣʠʘʨʜʳ ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʠʷ ʟʘʢʫʧʦʯʥʳʭ ʮʝʥ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʝʞʝʛʦʜʥʳʝ ʜʦʢʣʘʜʳ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʕɹʠʇʂ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʄɺɼ ʈʦʩʩʠʠ. ʂ ʪʦʤʫ ʞʝ 

ʧʦʜʨʷʜʯʠʢʠ ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ ʨʦʩʩʠʡʩʢʠʭ ʠʥʞʝʥʝʨʦʚ ʩʤʝʪʯʠʢʦʚ ʚ 85 % 

ʩʣʫʯʘʝʚ ʟʘʚʳʰʘʶʪ ʩʪʦʠʤʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʩʧʦʣʴʟʫʷ 

ʫʩʪʘʨʝʚʰʠʝ ʩʤʝʪʥʳʝ ʥʦʨʤʘʪʠʚʳ, ʠʛʥʦʨʠʨʫʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘ 30-40 % ʚʳʰʝ [10].  

ʋʢʘʟʘʥʥʳʤ ʚʳʰʝ ʧʨʦʙʣʝʤʘʤ ʩʦʧʫʪʩʪʚʫʝʪ ʜʨʫʛʦʡ ʨʷʜ ʧʨʦʙʣʝʤ. ʇʨʠʯʠʥʦʡ 

ʧʨʦʙʦʢ ʠ ʟʘʪʦʨʦʚ ʯʠʥʦʚʥʠʢʠ ʚʠʜʷʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʧʦʵʪʦʤʫ ʜʝʥʴʛʠ ʚʳʜʝʣʷʶʪʩʷ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʜʦʨʦʛ. ʅʦ ʩʢʦʣʴʢʦ ʙʳ ʜʦʨʦʛ ʥʝ ʩʪʨʦʠʣʦʩʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʛʦʨʦʜ ʦʙʣʘʜʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ɺ 

ʅʦʚʦʩʠʙʠʨʩʢʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʝʚʳʰʘʝʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʦʨʦʛ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ. ɺ ʩʨʝʜʥʝʤ ʞʠʪʝʣʴ ʅʦʚʦʩʠʙʠʨʩʢʘ ʧʨʦʚʦʜʠʪ ʚ ʧʨʦʙʢʝ 

140 ʯʘʩʦʚ ʚ ʛʦʜ, ʯʪʦ ʨʘʚʥʷʝʪʩʷ 5,8 ʩʫʪʦʢ [11]. ʇʨʠ ʵʪʦʤ ʥʝ ʫʜʝʣʷʝʪʩʷ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ʆʙ ʵʪʦʤ ʛʦʚʦʨʠʪ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʥʦʚʦʩʠʙʠʨʮʳ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʳʙʠʨʘʶʪ ʘʚʪʦʤʦʙʠʣʴ, 

ʙʫʜʫʯʠ ʛʦʪʦʚʳʤʠ ʧʨʦʚʦʜʠʪʴ ʚ ʧʨʦʙʢʘʭ ʚ ʛʦʜ ʙʝʟ ʤʘʣʦʛʦ ʥʝʜʝʣʶ. 

ʆʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʥʝ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʟʘʧʨʦʩʦʚ ʛʨʘʞʜʘʥ. 

ʆʪʩʫʪʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʧʦʣʦʩ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʣʠʰʘʝʪ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʣʠʯʥʳʤ ʘʚʪʦʤʦʙʠʣʝʤ. ʂ 

ʪʦʤʫ ʞʝ, ʤʥʦʛʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ï ʯʘʩʪʥʳʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʯʠʥʦʚʥʠʢʘʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʪʴ ʨʘʩʭʦʜʳ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʪʦʣʴʢʦ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʨʘʟʚʠʪʠʠ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʘʚʪʦʤʦʙʠʣʴ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʧʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʫʩʪʫʧʠʪ 

ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ. ɺ ʵʪʠʭ ʮʝʣʷʭ ʧʨʝʜʣʘʛʘʝʤ ʘʢʮʝʥʪʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʜʦʩʪʫʧʥʦʩʪʠ, ʢʦʤʬʦʨʪʝ ʠ ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ 

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
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ɽʞʝʛʦʜʥʦ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʪʦʤʫ, ʯʪʦ ʝʱʝ ʚ 1990 ʛ. ʩʬʦʨʤʫʣʠʨʦʚʘʣ 

ʙʨʠʪʘʥʩʢʠʡ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʜʚʠʞʝʥʠʶ ʄʘʨʪʠʥ ʄʦʛʨʠʜʞ: çʏʝʤ 

ʙʦʣʴʰʝ ʜʦʨʦʛ ʩʪʨʦʠʪʩʷ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʨʘʟʫʝʪʩʷ ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦʙʳ ʟʘʧʦʣʥʠʪʴ 

ʠʭè. ʉʢʦʣʴʢʦ ʙʳ ʜʝʥʝʛ ʥʝ ʠʥʚʝʩʪʠʨʦʚʘʣʦʩʴ ʚ ʜʦʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʪʦ 

ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤ ʩ ʟʘʪʦʨʘʤʠ. ɺ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʚ ʧʦʣʴʟʫ 

ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʠ ʙʝʟ ʪʦʛʦ ʧʝʨʝʛʨʫʞʝʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʨʝʰʠʪ ʟʘʜʘʯʠ ʣʠʰʴ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ, ʪʦ ʝʩʪʴ, ʩʧʫʩʪʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʚʥʦʚʴ ʩʪʦʣʢʥʝʪʩʷ ʩ 

ʪʦʡ ʞʝ ʧʨʦʙʣʝʤʦʡ ʩʥʦʚʘ. ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʩ 

ʨʘʩʯʝʪʦʤ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʬʦʨʪʘ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʞʠʪʝʣʝʡ ʦʙʣʘʩʪʠ ʥʘ 

ʜʦʣʛʠʝ ʛʦʜʳ ʚʧʝʨʝʜ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʠʪʫʘʮʠʷ, ʩʣʦʞʠʚʰʘʷʩʷ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʨʝʙʫʝʪ ʦʪ ʝʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʝʨʝʩʤʦʪʨʘ 

ʫʪʚʝʨʞʜʝʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʧʝʨʝʜ ʧʣʘʥʦʚ, ʚ ʮʝʣʷʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʣʘʩʪʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʋʩʧʝʭ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʨʳʚʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʪʝʣʝʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ, 

ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʩʫʙʲʝʢʪʘ ʵʪʘ ʟʘʜʘʯʘ ʢʘʞʝʪʩʷ ʥʝʚʳʧʦʣʥʠʤʦʡ, ʠ ʵʪʦ ʧʨʘʚʜʘ. 

ʇʦʵʪʦʤʫ ʠʥʠʮʠʘʪʠʚʘ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʦʣʞʥʘ ʠʩʭʦʜʠʪʴ 

ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʵʪʦ ʜʦʣʞʥʦ ʩʪʘʪʴ ʝʛʦ ʧʨʠʦʨʠʪʝʪʦʤ. ɼʘ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʪʦ 

ʚʠʜʠʪʩʷ ʥʝʚʳʛʦʜʥʳʤ ʠ ʢʨʘʡʥʝ ʟʘʪʨʘʪʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʥʦ ʵʪʦ ʣʠʰʴ ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ ʈʌ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʚ ʜʝʢʘʙʨʝ 2021 ʛ. ʠ 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʜʦ 2030 ʛ. [12], ʟʘʪʨʘʛʠʚʘʝʪ ʘʩʧʝʢʪ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʪ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʪʘʨʘʝʪʩʷ ʨʝʰʠʪʴ ʛʣʘʚʥʫʶ 

ʟʘʜʘʯʫ ï ʩʜʝʣʘʪʴ ʞʠʟʥʴ ʛʨʘʞʜʘʥ ʢʦʤʬʦʨʪʥʝʝ ʠ ʧʨʦʱʝ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ 

ʩʪʨʘʪʝʛʠʠ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʝʡʩʪʚʠʝ ʤʝʭʘʥʠʟʤʘ çʧʦʣʴʟʦʚʘʪʝʣʴ ʧʣʘʪʠʪè, 

ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʨʝʤʝʥʝʥʠʝ ʚʣʘʜʝʣʴʮʝʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘ 

ʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʜʦʨʦʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. 

ʅʝʩʦʤʥʝʥʥʦ, ʥʦʚʘʷ ʜʦʨʦʞʥʘʷ ʩʪʨʘʪʝʛʠʷ ï ʵʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʨʝʰʝʥʠʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ɻʦʩʫʜʘʨʩʪʚʦ ʚʟʷʣʦ ʚʝʨʥʳʡ ʢʫʨʩ ʥʘ 

ʧʨʷʤʦʝ ʣʦʙʙʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠ ʵʪʦʤ 

ʥʝʤʘʣʦʚʘʞʥʦ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʦʜʚʠʞʝʥʠʶ ʟʘʤʳʩʣʘ ʯʝʨʝʟ ʉʄʀ ʚ ʤʘʩʩʳ. 

ɻʨʘʞʜʘʥʝ ʜʦʣʞʥʳ ʩ ʧʦʥʠʤʘʥʠʝʤ ʜʝʣʘ ʦʪʥʝʩʪʠʩʴ ʢ ʧʨʦʝʢʪʫ, ʪʘʢ ʢʘʢ ʦʥ 

ʢʘʩʘʝʪʩʷ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʀ 

ʦʪʢʘʟ ʦʪ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʫʛʦʜʫ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʥʝ ʤʦʞʝʪ ʠ ʥʝ ʜʦʣʞʝʥ 

ʚʳʩʪʫʧʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʱʝʤʣʝʥʠʷ ʤʘʣʦʠʤʫʱʠʭ ʠ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʦʙʝʩʧʝʯʝʥʥʳʭ ʛʨʘʞʜʘʥ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʳ ʥʝʠʟʙʝʞʥʦ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚʣʠʷʝʪ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʜʣʷ ʛʨʫʟʦʧʝʨʝʚʦʟʯʠʢʦʚ, ʘ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ ʟʘʪʦʨʘʤʠ ʚ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʦʪʤʝʯʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʩʤʦʪʨʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʥʘ ʤʝʩʪʘʭ, ʘ ʦʩʥʦʚʥʘʷ ï ʚʳʙʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʦʪ 
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ʛʦʩʫʜʘʨʩʪʚʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʵʪʦ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʝʡ ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʜʦ 2030 ʛʦʜʘ. 
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ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʠʩʩʣʝʜʫʝʪ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʣʠʥʟʳ, 

ʟʝʨʢʘʣʘ ʠ ʧʨʠʟʤʳ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ, ʚʢʣʶʯʘʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʨʘʙʦʪʢʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʠʥʞʝʥʝʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʦʧʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʩʪʨʝʤʷʱʠʭʩʷ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʦʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʯʝʩʢʠʝ ʜʝʪʘʣʠ, ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʘʙʨʘʟʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

This work explores methods and technologies aimed at improving the finishing 

process of optical parts such as lenses, mirrors and prisms. The work examines 

various aspects, including the use of the latest materials, the development of 

automated systems and the use of specialized training programs. The aim of the 

research is to improve the quality and accuracy of processing optical parts, reduce 

production time and costs, as well as increase the competitiveness of enterprises in 

this industry. The results of the work can be useful for engineers and specialists 

involved in the optical industry, as well as for organizations seeking to improve the 

efficiency of their production processes. 

Keywords: optical parts, finishing, efficiency, abrasive materials, quality 

control 

 

ʆʧʪʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ï ʵʪʦ ʚʘʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, 
ʪʘʢʠʭ ʢʘʢ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʜʠʮʠʥʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʣʘʟʝʨʦʚ, ʬʦʪʦʥʠʢʘ ʠ ʜʨʫʛʠʝ. ʌʠʥʠʰʥʳʝ ʦʧʝʨʘʮʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 
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ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʥʦʩʪʴ ʬʦʨʤʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʬʦʢʫʩʠʨʦʚʢʠ 

ʩʚʝʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʘʙʝʨʨʘʮʠʡ [1, 2]. 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʠʰʥʳʭ ʦʧʝʨʘʮʠʡ ʦʙʨʘʙʦʪʢʠ ʦʧʪʠʯʝʩʢʠʭ 

ʜʝʪʘʣʝʡ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʢ ʩʦʢʨʘʱʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʦʣʠʨʦʚʘʥʠʷ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨʦʚ ʢʘʯʝʩʪʚʘ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʥʘ ʯʝʨʪʝʞʝ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ ʠ ʦʧʣʘʪʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʢʘʢ ʯʘʩʪʠʯʥʘʷ, ʪʘʢ 

ʠ ʧʦʣʥʘʷ ʟʘʤʝʥʘ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ [3]. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʠʧʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʳʭ ʠʟʜʝʣʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʬʠʥʠʰʥʳʭ ʦʧʝʨʘʮʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʣʠʨʦʚʘʣʴʥʠʢʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʝʨʝʭʦʜʘʭ ʦʙʨʘʙʦʪʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʦʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʛʨʫʙʦʝ, ʩʨʝʜʥʝʝ, ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʧʦʣʠʨʦʚʘʥʠʝ ʜʣʷ ʰʠʨʦʢʦʡ ʛʨʫʧʧʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʩʠʣʠʢʘʪʥʳʝ 

ʠ ʢʚʘʨʮʝʚʳʝ ʩʪʝʢʣʘ, ʦʧʪʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ʩ ʦʩʦʙʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚʢʣʶʯʘʷ 

ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʥʬʨʘʢʨʘʩʥʦʡ ʪʝʭʥʠʢʠ). ʆʧʝʨʘʮʠʠ ʬʠʥʠʰʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʨʠʪʘ ʠ ʘʣʤʘʟʥʳʭ ʩʫʙ- ʠ 

ʤʠʢʨʦʧʦʨʦʰʢʦʚ. 

ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʜʦʙʠʪʴʩʷ ʥʘʠʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʬʦʨʤʳ 

ʧʦʣʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʣʠʨʦʚʘʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʫʭʫʜʰʘʝʪ ʬʦʨʤʫ ʧʦʣʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʟ-ʟʘ ʵʪʦʛʦ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʳʥʫʞʜʝʥʳ ʩʦʙʣʶʜʘʪʴ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʜʦʩʪʠʞʝʥʠʝʤ 

ʟʘʜʘʥʥʦʡ ʬʦʨʤʳ ʧʦʣʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ [3, 4]. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ Durotex-white, Durotex-brown, 

Durotex-SC, Omni-Whight ʠ ʜʨ., ʧʦʜʭʦʜʷʪ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʜʦʙʘʚʣʷʶʪʩʷ ʧʦʣʠʨʫʶʱʠʝ 

ʘʙʨʘʟʠʚʳ ʠ ʧʨʦʮʝʩʩ ʥʘʩʳʱʝʥʠʷ ʧʦʣʠʨʦʚʘʣʴʥʠʢʘ ʧʦ ʚʨʝʤʝʥʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʱʘʝʪʩʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʣʠʨʦʚʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʦʝ 

ʢʘʯʝʩʪʚʦ ʬʦʨʤʳ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ʆʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ, ʯʪʦ ʧʨʠ 

ʫʣʫʯʰʝʥʠʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʬʦʨʤʳ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʊʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʩʪʨʘʥʠʪ ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʤʝʞʜʫ ʦʙʱʝʡ ʠ ʤʝʩʪʥʦʡ ʦʰʠʙʢʦʡ ʠ ʢʘʯʝʩʪʚʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʧʦʣʠʨʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʠʭ ʩʦʩʪʘʚ 
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ʘʙʨʘʟʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ 2, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʘʜʠʷʭ ʦʙʨʘʙʦʪʢʠ [3, 4]. 

 

ʊʘʙʣʠʮʘ 1 ïʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʣʠʨʦʚʘʣʴʥʠʢʦʚ 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ 

ʉʪʘʜʠʷ 

ʦʙʨʘʙʦʪʢʠ 

ʆʙʨʘʙʘʪʳ

ʚʘʝʤʳʝ 

ʤʘʪʝʨʠʘʣ

 r

ʇʦʢʘʟʘʪʝʣʠ 

ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

Durotex-whiteï 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣ  

 

ɻʨʫʙʘʷ 

ʧʦʣʠʨʦʚʢʘ 

ʉʪʝʢʣʘ 

ʂ8, 

S-BSL7 

N = 2,0 ï 3,0  

ȹN = 0,2 ï 0,5 

Rz = 0,10 ʤʢʤ 

Durotex-brown ï

ʧʦʣʠʫʨʝʪʘʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣ c 

ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʤʠ 

ʟʝʨʥʘʤʠ ʦʢʩʠʜʘ ʮʝʨʠʷ 

 

ɻʨʫʙʘʷ 

ʧʦʣʠʨʦʚʢʘ 

ʉʪʝʢʣʘ 

ʂ8, 

S-BSL7 

N = 2,0 ï 3,0  

ȹN = 0,2 ï 0,5 

Rz = 0,10 ʤʢʤ 
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Durotex-SC 

ʧʦʣʠʫʨʝʪʘʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣ 

 

ɻʨʫʙʘʷ 

ʧʦʣʠʨʦʚʢʘ 

ʂʋ1,  

ʩʘʧʬʠʨ 

N = 2,0 ï 3,0  

ȹN = 0,2 ï 0,5 

Rz = 0,10 ʤʢʤ 

HRC 5080 

ʢʨʠʤʧʣʝʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣ 

 

ʇʨʦʤʝʞʫ-

ʪʦʯʥʘʷ 

(ʩʨʝʜʥʷʷ) 

ʧʦʣʠʨʦʚʢʘ 

ʉʘʧʬʠʨ N = 1,0 ï 0,5 

ȹN = 0,1 ï 0,2 

Rz = 0,10 ʤʢʤ 

Omni-White, 

ʢʨʠʤʧʣʝʥʦʚʳʡ 

ʤʘʪʝʨʠʘʣ 

 

ʇʨʦʤʝʞʫʪʦ

ʯʥʘʷ 

(ʩʨʝʜʥʷʷ) 

ʧʦʣʠʨʦʚʢʘ 

ʉʘʧʬʠʨ, 

ɻʝʨʤʘʥʠ

ʡ, 

ʂʨʝʤʥʠʡ 

N = 1,0 ï 0,5 

ȹN = 0,1 ï 0,2 

Rz = 0,10 ʤʢʤ 

Poretex 2-LN, 

ʟʘʤʰʝʚʳʡ ʤʘʪʝʨʠʘʣ 

 

ʊʦʥʢʘʷ 

ʬʠʥʠʰʥʘʷ 

ʧʦʣʠʨʦʚʢʘ 

ʦʪʣʠʯʥʦʛʦ 

ʢʘʯʝʩʪʚʘ 

ɺʩʝ 

ʤʘʨʢʠ 

ʩʪʝʢʦʣ ʠ 

ʢʨʠʩʪʘʣʣ

ʦʚ 

N =0,1 ï 0,2 

ȹN = 0,05 

Rz = 0,1 ʥʤ 
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Poretex 3-LN, 

ʟʘʤʰʝʚʳʡ ʤʘʪʝʨʠʘʣ 

 

ʊʦʥʢʘʷ 

ʬʠʥʠʰʥʘʷ 

ʧʦʣʠʨʦʚʢʘ 

ʦʪʣʠʯʥʦʛʦ 

ʢʘʯʝʩʪʚʘ 

ɺʩʝ 

ʤʘʨʢʠ 

ʩʪʝʢʦʣ ʠ 

ʢʨʠʩʪʘʣʣ

ʦʚ 

N =0,1 ï 0,2 

ȹN = 0,05 

Rz = 0,1 ʥʤ 

ʈʠʩʫʥʦʢ 1 ï ʅʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʣʠʨʦʚʘʣʴʥʠʢʦʚ 
 

ʋʩʪʘʥʦʚʢʫ ʤʘʛʥʠʪʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʠʨʦʚʘʥʠʷ (ʈʠʩ. 2) ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʪʦʥʢʠʭ ʢʨʝʤʥʠʝʚʳʭ ʧʣʝʥʦʢ ʥʘ ʜʠʦʢʩʠʜʥʦʡ ʦʩʥʦʚʝ (ʪʦʣʱʠʥʘ 20 ï 50 

ʥʤ), ʠʩʧʦʣʴʟʫʝʤʳʭ, ʥʘʧʨʠʤʝʨ, ʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʮʝʩʩʦʨʦʚ, ʜʝʪʘʣʝʡ ʩ ʚʳʩʦʢʠʤʠ ʦʧʪʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʩʣʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʙʳʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ï ʵʪʦ ʣʘʟʝʨʳ, ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 
ʫʩʪʨʦʡʩʪʚʘ, ʦʧʪʠʢʘ ʜʣʷ ʣʘʟʝʨʥʳʭ ʛʠʨʦʩʢʦʧʦʚ, ʘʩʪʨʦʦʧʪʠʢʘ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʋʩʪʘʥʦʚʢʘ ʤʘʛʥʠʪʨʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʠʨʦʚʘʥʠʷ 

 

ʌʠʥʠʰʥʳʝ ʦʧʝʨʘʮʠʠ ʚ ʦʙʨʘʙʦʪʢʝ ʦʧʪʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʚʘʞʥʳ ʜʣʷ ʪʦʯʥʦʩʪʠ 

ʠ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ, ʦʙʥʦʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦ. ʉʣʝʜʠʪʴ ʟʘ ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʚʥʝʜʨʷʪʴ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʪʘʢʞʝ ʚʘʞʥʦ [5]. 
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ʧʨʠʙʦʨʳ ʠ ʘʧʧʘʨʘʪʳè / ɸ. ʉ. ʂʦʟʝʨʫʢ. ï ʄʠʥʩʢ: ɹʅʊʋ. ï 2016. ï 504 c. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://rep.bntu.by/bitstream/handle/data/24327/Tekhnologiya_opticheskogo_pribo

rostroeniya.pdf?sequence=1&isAllowed=y (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.05.24).  

2 Photonics Spectra [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.photonics.com/Articles/The_Dirt_on_Cle aning_Optics/a24578 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 07.05.24). 

3 ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʧʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ / ɺ. ʉ. ɹʝʣʦʫʩʦʚ, ɸ. ɽ. ʂʘʯʫʨʠʥ, ɽ. ʖ. ʂʫʪʝʥʢʦʚʘ // 

ʀʥʪʝʨʵʢʩʧʦ ɻɽʆ-ʉʠʙʠʨʴ-2022: XVIII ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʛʨ., 18ï20 ʤʘʷ 

2022 ʛ.,  ʅʦʚʦʩʠʙʠʨʩʢ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʚ 8 ʪ. ʊ. 7: ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

çʄʦʣʦʜʝʞʴ. ʀʥʥʦʚʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʠè. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʉɻʋɻʠʊ. ï 2022. ï ˉ 

2. ï 184 ʩ. 

4 ʇʨʦʮʝʩʩʳ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʝʨʝʜ ʩʙʦʨʢʦʡ ʦʧʪʠʯʝʩʢʠʭ 
ʧʨʠʙʦʨʦʚ ʂʫʪʝʥʢʦʚʘ ɽ.ʖ., ʃʘʨʠʥʘ ʊ.ɺ. ʉʙʦʨʢʘ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ. ï 2022. ï  ̄11. ï ʉ. 496-499. 

5 ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʪʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ / ʇʦʜ ʨʝʜ. 

ʟʘʩʣ. ʜʝʷʪ. ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʈʉʌʉʈ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ ɼ. ʀ. ɼʝʤʢʠʥʦʡ. - 

ʃʝʥʠʥʛʨʘʜ: ʍʠʤʠʷ. ʃʝʥʠʥʛʨ. ʦʪʜ-ʥʠʝ. ï 1976. ï 455 ʩ.: ʠʣ.; 22 ʩʤ. 

 

 

 

ʌʀɿʀʂɸ ɼʃʗ ʋʃʋʏʐɽʅʀʗ ʂɸʊɸʅʀʗ ʅ ʅɸ ʂʆʅʔʂɸʍ 

 

ɸ.ʄ. ɹʘʭʪʠʷʨʦʚʘ, ʄ.ʉ. ʀʩʤʘʠʣʦʚʘ, ʀ.ʅ. ʂʘʨʤʘʥʦʚ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ 

i.n.karmanov@ssga.ru  
 

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʦ ʢʘʪʘʥʠʝ ʥʘ ʢʦʥʴʢʘʭ, ʠ ʢʘʪʢʠ ʧʦʣʴʟʫʶʪʩʷ 

ʩʧʨʦʩʦʤ. ʅʘ ʣʴʜʫ ʢʘʪʘʶʪʩʷ ʠ ʚʟʨʦʩʣʳʝ, ʠ ʜʝʪʠ. ʂʘʞʜʳʡ ʭʦʯʝʪ ʫʜʠʚʠʪʴ 

ʩʚʦʠʭ ʜʨʫʟʝʡ ʢʨʘʩʠʚʳʤ ʵʣʝʤʝʥʪʦʤ ʥʘ ʢʘʪʢʝ. ʄʳ ʨʝʰʠʣʠ ʨʘʩʩʤʦʪʨʝʪʴ 

ʢʘʪʘʥʠʝ ʥʘ ʢʦʥʴʢʘʭ ʩ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪ. ʢ. ʪʘʤ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʳ ʘʵʨʦʜʠʥʘʤʠʢʠ. ɺ 

ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʵʣʝʤʝʥʪʳ ʬʠʛʫʨʥʦʛʦ ʢʘʪʘʥʠʷ ʩ ʬʠʟʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺʳʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʠ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠʤʝʥʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʬʦʨʤʫʣʳ ʠ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ 
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ʵʣʝʤʝʥʪʳ ʬʠʛʫʨʥʦʛʦ ʢʘʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥ ʮʝʥʪʨ ʤʘʩʩ ʬʠʛʫʨʠʩʪʘ ʚ 

ʧʦʣʦʞʝʥʠʠ çʣʘʩʪʦʯʢʘè, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʥʘʚʳʢʠ ʢʘʪʘʥʠʷ ʥʘ 

ʢʦʥʴʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʪʘʥʠʝ ʥʘ ʢʦʥʴʢʘʭ, ʵʣʝʤʝʥʪʳ ʬʠʛʫʨʥʦʛʦ ʢʘʪʘʥʠʷ, 

ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ, ʚʨʘʱʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ, ʮʝʥʪʨ ʤʘʩʩ 

Ice skating is especially important in winter, and ice rinks are in demand. Both 

adults and children ride on the ice. Everyone wants to surprise their friends with a 

beautiful element on the rink. We decided to consider ice skating from a physical 

point of view, because there are laws of conservation of energy, angular 

momentum, as well as the laws of aerodynamics. This article discusses the 

elements of figure skating from a physical point of view. Formulas are derived and 

optimal parameters of physical quantities for performing elements are selected. 

The analysis of the research results was carried out, and the knowledge gained 

was applied in practice. As a result of the work performed, formulas and equations 

describing the elements of figure skating were derived, and the center of mass of 

the skater in the "swallow" position was calculated, which made it possible to 

improve skating skills. 

Keywords: ice skating, elements of figure skating, the law of conservation of 

angular momentum, moment of inertia, rotational motion, center of mass 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʪʘʥʠʝ ʥʘ ʢʦʥʴʢʘʭ ʠ ʢʘʪʢʠ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ 

ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʠ ʩʧʨʦʩʦʤ. ʂʘʪʘʷʩʴ ʥʘ ʢʦʥʴʢʘʭ, ʣʶʜʠ ʨʝʜʢʦ ʟʘʜʫʤʳʚʘʶʪʩʷ, 

ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʢʘʪʘʥʠʷ ʥʘ ʢʦʥʴʢʘʭ. ʄʳ ʨʝʰʠʣʠ 

ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʪʘʥʠʝ ʥʘ ʢʦʥʴʢʘʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʢʠ, ʪ. ʢ. ʧʨʠ ʢʘʪʘʥʠʠ, ʥʘ 

ʯʝʣʦʚʝʢʘ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ, ʘ ʪʘʢʞʝ 

ʟʘʢʦʥʳ ʘʵʨʦʜʠʥʘʤʠʢʠ. ɺʝʜʴ ʟʥʘʷ, ʢʘʢ ʨʘʙʦʪʘʶʪ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʚ ʢʘʪʘʥʠʠ ʥʘ 

ʢʦʥʴʢʘʭ, ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʵʪʠ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʫʣʫʯʰʠʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʚ 

ʢʘʪʘʥʠʠ. ʎʝʣʴ ï ʚʳʚʝʩʪʠ ʬʠʟʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ ʠ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ, ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʜʣʷ ʣʫʯʰʝʡ ʪʝʭʥʠʢʠ 

ʚʳʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴ ʬʠʛʫʨʥʦʝ ʢʘʪʘʥʠʝ ʠ 

ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʠ [1-4]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʩʣʦʞʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʳ 

ʬʠʛʫʨʥʦʛʦ ʢʘʪʘʥʠʷ, ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʥʘʫʯʠʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʟʥʘʥʠʷʤ ʬʠʟʠʢʠ. 

1. ʉʢʦʣʴʞʝʥʠʝ ʧʦ ʜʫʛʝ. ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʢʦʣʴʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʥʘʢʣʦʥ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʪʝʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ. ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 

ʬʠʛʫʨʠʩʪʘ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʉʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʬʠʛʫʨʠʩʪʘ 

 

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʫ ʥʘʢʣʦʥʘ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʪʝʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʴʜʘ, ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʚ ʥʝʠʥʝʨʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʬʠʛʫʨʠʩʪʦʤ, ʩʧʨʦʝʮʠʨʦʚʘʚ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʬʠʛʫʨʠʩʪʘ ʚʦ 

ʚʨʝʤʷ ʩʢʦʣʴʞʝʥʠʷ ʧʦ ʜʫʛʝ ʥʘ ʦʩʠ XYZ:  

 

: 0OX I Fr ʪʨ- =, : sin 0OY N Ina- =, : cos 0OZ N Pa- =, (1) 

ʛʜʝ P  ï ʚʝʩ ʬʠʛʫʨʠʩʪʘ, ,I In r   ï ʥʦʨʤʘʣʴʥʘʷ ʠ ʢʘʩʘʪʝʣʴʥʘʷ ʩʠʣʳ ʠʥʝʨʮʠʠ, 

Fʪʨ ï ʩʠʣʘ ʪʨʝʥʠʷ, N  ï ʩʠʣʘ ʨʝʘʢʮʠʠ,a ï ʫʛʦʣ ʥʘʢʣʦʥʘ ʬʠʛʫʨʠʩʪʘ. 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ P mg= , 

2mV
In =

r
, F Nʪʨ=m, 

ʛʜʝ r ï ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ ʩʣʝʜʘ; V  ï ʩʢʦʨʦʩʪʴ ʬʠʛʫʨʠʩʪʘ; g  ï ʫʩʢʦʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, m ï ʤʘʩʩʘ ʬʠʛʫʨʠʩʪʘ, ʠʟ (1) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 

 

2V
tg

g
= a

r
.   (2) 

 

 

ɼʣʷ ʚʝʣʠʯʠʥʳ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʢʦʥʴʢʘ ʦʧʦʨʥʦʡ ʥʦʛʠ ʥʘ ʣʝʜ ʧʦʣʫʯʠʤ: 

 

sin

2mV
N =
r a

,   (3) 

 

ʕʣʝʤʝʥʪ çʃʘʩʪʦʯʢʘè, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 2, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʯʘʩʪʥʦʤʫ 

ʚʠʜʫ ʩʢʦʣʴʞʝʥʠʷ ʧʦ ʜʫʛʝ.  
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ʈʠʩʫʥʦʢ 2 ï ʕʣʝʤʝʥʪ çʃʘʩʪʦʯʢʘè 

 

ʈʘʩʯʝʪ ʮʝʥʪʨʘ ʤʘʩʩ ʚ ʧʦʟʠʮʠʠ çʃʘʩʪʦʯʢʘè: 

 

2 cos cos
:

2 2

1 1 2 2 3 3

1 2 3 4

r m r m r m
OX r

m m m m
x

+ b- a
=

+ + +
,   (4) 

2 sin sin sin
:

2 2

2 2 3 3 3 3 4 4

2 3 4

r m r m r m r m
OY r

m m m
y

b- + a+ a
=

+ +
, (5) 

11 r ʩʤx= . 

5,8 r ʩʤy= . 

ʛʜʝ rx , ry  ï ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ ʧʦ ʦʩʷʤ x  ʠ y ; 1m , 2m , 3m , 4m  ï 

ʤʘʩʩʳ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʪʝʣʘ (ʪʫʣʦʚʠʱʘ, ʨʫʢʠ, ʧʦʜʥʷʪʦʡ ʥʦʛʠ, ʦʧʦʨʥʦʡ 

ʥʦʛʠ); 1r , 2r , 3r , 4r  ï ʨʘʜʠʫʩ ʚʝʢʪʦʨʳ ʦʪ ʮʝʥʪʨʘ ʤʘʩʩ ʯʝʣʦʚʝʢʘ ʚ ʧʦʣʦʞʝʥʠʠ 

ʩʪʦʷ ʜʦ ʯʘʩʪʝʡ ʪʝʣʘ ʯʝʣʦʚʝʢʘ. 

2. ɺʨʘʱʝʥʠʝ ʬʠʛʫʨʠʩʪʘ. ɿʘ ʙʳʩʪʨʦʪʫ ʚʨʘʱʝʥʠʷ ʪʝʣʘ ʦʪʚʝʯʘʝʪ ʤʦʤʝʥʪ 

ʠʥʝʨʮʠʠ I. ʇʦʩʯʠʪʘʪʴ ʝʛʦ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʝʤʳ ʐʪʝʡʥʝʨʘ. ʇʝʨʝʜ 

ʥʘʯʘʣʦʤ ʚʨʘʱʝʥʠʷ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʬʠʛʫʨʠʩʪʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ 

ʩʫʤʤʫ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʩʪʝʨʞʥʷ ʠ ʩʧʣʦʰʥʦʛʦ ʮʠʣʠʥʜʨʘ: 

 

1
0,5

12

2 2
ʪ 2I m R m l¡= + ,  (6)  

 

ʛʜʝ R  ï ʨʘʜʠʫʩ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʨʫʢ (ʨʘʚʝʥ 0,2 ʤ); 

l  ï ʨʘʟʤʘʭ ʨʫʢ (ʨʘʚʝʥ 1,5 ʤ); 

2m ¡ ï  ʤʘʩʩʘ ʨʫʢ (ʨʘʚʥʘ 14 % ʤʘʩʩʳ ʪʝʣʘ); 

ʪm ï ʤʘʩʩʘ ʦʩʪʘʣʴʥʦʛʦ ʪʝʣʘ (86 %). 

ɿʘ ʢʦʣʠʯʝʩʪʚʦ ʚʨʘʱʝʥʠʡ ʬʠʛʫʨʠʩʪʘ ʦʪʚʝʯʘʝʪ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ. ʄʦʤʝʥʪ 

ʠʤʧʫʣʴʩʘ ʩʚʷʟʘʥ ʩ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʘʷ ʥʫʞʥʘ ʥʘ ʚʨʘʱʝʥʠʝ.  

ʕʣʝʤʝʥʪ çɺʘʣʴʩʦʚʳʝ ʪʨʦʡʢʠè ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʚʨʘʱʘʪʝʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ, 

ʪʘʢ ʢʘʢ ʬʠʛʫʨʠʩʪ ʨʘʟʚʦʨʘʯʠʚʘʝʪ ʪʝʣʦ ʥʘ 180Á ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʝʟʜʦʤ ʥʘ 

ʦʜʥʫ ʥʦʛʫ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʚʘʣʴʩʦʚʳʭ ʪʨʦʝʢ.  
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ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʚʳʧʦʣʥʝʥʠʷ ʚʘʣʴʩʦʚʳʭ ʪʨʦʝʢ 

 

ʄʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʟʘʢʦʥ ʩʦʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʜʚʠʞʝʥʠʷ ʬʠʛʫʨʠʩʪʘ, ʚʟʷʚ ʧʘʨʘʤʝʪʨʳ ʩʪʨʦʝʥʠʷ ʪʝʣʘ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʯʝʣʦʚʝʢʘ: 

1 2L L= , 1 1 1L I= w, 2 2 2L I= w, 0,5 2
2I mr= , 

1
0,5

12

2 2
1 ʪ 2I m R m l= + ¡ ,    

   (7) 

ʛʜʝ m ï ʤʘʩʩʘ ʪʝʣʘ ʬʠʛʫʨʠʩʪʘ; r  ï ʨʘʜʠʫʩ ʚ ʩʛʨʫʧʧʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ; R  

ï ʨʘʜʠʫʩ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʨʫʢ; l  ï ʨʘʟʤʘʭ ʨʫʢ; 1I , 2I  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʝʞʜʫ 

ʚʨʘʱʝʥʠʷʤʠ, ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʦ ʚʨʘʱʝʥʠʠ; 1L , 2L  ï ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʧʝʨʝʜ 

ʚʨʘʱʝʥʠʝʤ ʠ ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ ʚʦ ʚʨʘʱʝʥʠʠ; 2w  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʦ 

ʚʨʘʱʝʥʠʠ; 1w  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜ ʚʨʘʱʝʥʠʝʤ. 

ʇʨʝʦʙʨʘʟʦʚʘʚ (7), ʧʦʣʫʯʠʤ:     

1
0,5 (0,5 )

12

2 2 2
2 ʪ 2 1mr m R m l¡w = + w,  (8) 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ 

0,86

0,14

0,15

0,2

1,5

ʪ

2

m m

m m

r ʤ

R ʤ

l ʤ

=ë û
î î
¡î î=

î î
=ì ü

î î=
î î
=î î

í ý

, ʠʟ (8) ʧʦʣʫʯʠʤ:   

3,862 1w = w,    (9) 

 

3. ʇʨʳʞʦʢ ʬʠʛʫʨʠʩʪʘ. ʂʨʦʤʝ ʫʛʣʦʚʦʡ ʝʩʪʴ ʝʱʝ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʢʘʢ ʚʳʩʦʢʦ ʬʠʛʫʨʠʩʪ ʧʨʳʛʥʝʪ. 

ʇʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʧʦʜ 

ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʦʝʢʮʠʠ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʨʳʞʢʘ ʥʘ 

ʦʩʠ ʍ ʠ Y ʨʘʚʥʳ: cos0 0V Vox= + a, sin0 0V Voy= + a, ʛʜʝ 0a  ï ʫʛʦʣ 
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ʚʳʣʝʪʘ; 0V  ï ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʣʝʪʘ. ʇʦʜʩʪʘʚʠʚ ʚ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ 

ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʧʦʜ ʫʛʣʦʤ ʢ ʛʦʨʠʟʦʥʪʫ, ʧʦʣʫʯʠʤ:  

 

cos

sin
2 2

0 0

2 2

0 0

x V t x V t

gt gt
y V t y V t

ox

oy

= = aë û ë û
î î î î

­ì ü ì ü
= - = a -î î î î

í ý í ý

, (10) 

 

ʛʜʝ t  ï ʚʨʝʤʷ ʧʦʣʝʪʘ. 

ɿʘʪʝʤ, ʧʨʝʦʙʨʘʟʦʚʘʚ ʫʨʘʚʥʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʦʜʩʪʘʚʠʚ 

ʚʳʚʝʜʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʚ ʫʨʘʚʥʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʣʫʯʠʤ: 

 

2 cos

2

0 2 2
0 0

x g
y xtg

V

= a -

a

,   (11) 

 

ʂ ʧʦʣʫʯʝʥʥʳʤ ʬʦʨʤʫʣʘʤ ʜʣʷ ʩʢʦʣʴʞʝʥʠʷ ʧʦ ʜʫʛʝ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʟʥʘʯʝʥʠʷ ʨʘʜʠʫʩʘ ʜʫʛʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ʨʘʜʠʫʩʘ ʜʫʛʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ ʢʦʥʴʢʘ ʦʧʦʨʥʦʡ ʥʦʛʠ ʥʘ ʣʝʜ ʦʪ 

ʩʢʦʨʦʩʪʠ. ɸ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʧʦʜʦʙʨʘʥ ʥʘʢʣʦʥʘ ʧʨʦʜʦʣʴʥʦʡ 

ʦʩʠ ʪʝʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 

ʪʘʙʣʠʮʳ (ʪʘʙʣʠʮʘ 1, ʪʘʙʣʠʮʘ 2) ʠ ʧʦ ʥʠʤ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ (ʨʠʩʫʥʦʢ 4, 

ʨʠʩʫʥʦʢ 5). 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʫʩʘ ʜʫʛʠ ʦʪ ʩʢʦʨʦʩʪʠ 

ɟ, ʤ V, ʤ/ʩ Ŭ 

1 2,1 25Á 

1,5 2,6 25Á 

2 3,02 25Á 

2,5 3,38 25Á 

 



236  

 
ʈʠʩʫʥʦʢ 4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʜʠʫʩʘ ʜʫʛʠ ʦʪ ʩʢʦʨʦʩʪʠ 

 

ʊʘʙʣʠʮʘ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʢʦʥʴʢʘ ʦʧʦʨʥʦʡ ʥʦʛʠ ʥʘ ʣʝʜ  

ʦʪ ʩʢʦʨʦʩʪʠ 

N, ʅ Ŭ V, ʤ/ʩ P, ʤ 

626 25Á 2,1 1 

639 25Á 2,6 1,5 

647 25Á 3,02 2 

648 25Á 3,38 2,5 

 

 
ʈʠʩʫʥʦʢ 5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʘʚʣʝʥʠʷ ʢʦʥʴʢʘ ʦʧʦʨʥʦʡ ʥʦʛʠ ʥʘ ʣʝʜ  

ʦʪ ʩʢʦʨʦʩʪʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʵʣʝʤʝʥʪʳ 

ʢʘʪʘʥʠʷ ʥʘ ʢʦʥʴʢʘʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʢʠ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʥʘʚʳʢʦʚ ʢʘʪʘʥʠʷ ʥʘ ʢʦʥʴʢʘʭ. 

ʈʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ, ʧʨʠʤʝʥʠʤʳʝ ʢ ʜʘʥʥʦʡ ʪʝʤʝ;  

- ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʥʳʭ ʩʚʝʜʝʥʠʡ, ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʥʘʚʳʢʦʚ ʢʘʪʘʥʠʷ; 

- ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʧʨʠʤʝʥʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ. 
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ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʚʝʜʝʥʠʝ ʚ ʦʩʥʦʚʳ ʦʧʪʠʢʠ, ʘʢʮʝʥʪʠʨʫʷ 

ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʟʘʭ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʣʘʟʝʨʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʟ 

ʬʦʢʫʩʠʨʫʶʪ ʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʩʚʝʪʦʚʳʝ ʧʫʯʢʠ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʫʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. 

ʆʧʠʩʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʬʝʨʝʥʮʠʷ, ʜʠʬʨʘʢʮʠʷ, 

ʧʨʝʣʦʤʣʝʥʠʝ ʠ ʬʦʢʫʩʠʨʦʚʢʘ ʩʚʝʪʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʟʝʨʦʚ ʠ ʣʠʥʟ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʛʣʫʙʣʝʥʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʠ ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʫ 

ʩʪʫʜʝʥʪʦʚ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ 

ʠ ʠʥʪʝʨʝʩʘ ʢ ʠʟʫʯʝʥʠʶ ʦʧʪʠʢʠ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʯʝʩʢʘʷ ʣʠʥʟʘ, ʣʘʟʝʨ, ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ, ʥʘʛʣʷʜʥʦʝ 

ʧʦʩʦʙʠʝ 

This article is an introduction to the basics of optics, focusing on optical lenses and 

their interaction with laser radiation. The article examines how different types of 

optical lenses focus and transform light beams, and also examines the practical 

application of these principles in modern technologies. The advantages of using 

these tools to demonstrate and study optical phenomena such as interference, 
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diffraction, refraction and focusing of light are described. The methods of 

conducting experiments using lasers and lenses aimed at an in-depth 

understanding of theoretical concepts and the development of practical skills 

among students are presented. The conclusion is made about a significant 

improvement in the quality of education and interest in the study of optics when 

integrating visual aids into the educational process. 

Keywords: optical lens, laser, light beam, visual aid 

 

ʆʧʪʠʢʘ ï ʵʪʦ ʦʙʣʘʩʪʴ ʬʠʟʠʢʠ, ʠʟʫʯʘʶʱʘʷ ʩʚʝʪ ʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ [1]. ʃʠʥʟʳ ʠ ʣʘʟʝʨʳ ʷʚʣʷʶʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʞʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ. ʇʦʥʠʤʘʥʠʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʚʘʝʪ ʜʚʝʨʠ ʢ 

ʠʥʥʦʚʘʮʠʷʤ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʩʬʝʨʘʭ. 

ʃʠʥʟʳ ʠʟʤʝʥʷʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʟʘ ʩʯʝʪ ʧʨʝʣʦʤʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʣʠʥʟ ï ʚʳʧʫʢʣʳʝ ʠ ʚʦʛʥʫʪʳʝ ï ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ. ɺʳʧʫʢʣʳʝ ʣʠʥʟʳ, ʩʦʙʠʨʘʷ 

ʩʚʝʪ ʚ ʦʜʥʫ ʪʦʯʢʫ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʬʦʢʫʩʠʨʦʚʢʠ 

ʣʘʟʝʨʥʳʭ ʧʫʯʢʦʚ. ɺʦʛʥʫʪʳʝ ʣʠʥʟʳ, ʥʘʧʨʦʪʠʚ, ʨʘʩʩʝʠʚʘʶʪ ʩʚʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʟʨʝʥʠʝ ʠ ʩʦʟʜʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ [1]. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʙʦʨ ʧʨʠʙʦʨʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʩ ʢʦʪʦʨʳʤʠ 

ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʙʦʪʘ. 

 
ʈʠʩʫʥʦʢ 1 ï ʅʘʙʦʨ ʧʨʠʙʦʨʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ 

 

ʌʦʢʫʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʣʠʥʟʳ, ʦʧʨʝʜʝʣʷʶʱʝʝ, ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʦ ʦʥʘ 

ʠʟʤʝʥʷʝʪ ʧʫʪʴ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚ ʦʧʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ. ʆʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʨʠʚʠʟʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʥʟʳ ʠ ʤʘʪʝʨʠʘʣʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʦʥʘ ʠʟʛʦʪʦʚʣʝʥʘ [3]. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʣʠʥʟ ʦʪ ʠʭ ʨʘʟʤʝʨʘ.  
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ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʬʦʢʫʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʣʠʥʟ 

ʦʪ ʠʭ ʨʘʟʤʝʨʘ 

 

ʃʘʟʝʨʳ ʧʨʦʠʟʚʦʜʷʪ ʢʦʛʝʨʝʥʪʥʦʝ ʠ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʳʩʦʢʦʪʦʯʥʳʭ ʦʧʪʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤʘʭ. ʂʦʛʜʘ ʣʘʟʝʨʥʳʡ ʣʫʯ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʣʠʥʟʫ, ʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʩʬʦʢʫʩʠʨʦʚʘʥ ʚ ʦʯʝʥʴ ʤʘʣʫʶ ʪʦʯʢʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʘʟʝʨʳ ʜʣʷ 

ʨʝʟʢʠ ʠ ʩʚʘʨʢʠ ʤʘʪʝʨʠʘʣʦʚ. ʂʦʣʣʠʤʘʮʠʷ ï ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʝʥʠʷ 

ʨʘʩʭʦʜʷʱʝʛʦʩʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʚ ʧʘʨʘʣʣʝʣʴʥʳʡ ï ʪʘʢʞʝ ʚʘʞʥʘ ʜʣʷ 

ʦʧʪʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʤʥʦʛʠʭ ʥʘʫʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʥʟ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʣʘʟʝʨʥʳʤʠ ʧʫʯʢʘʤʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʤʠʢʨʦʩʢʦʧʠʠ, 

ʤʝʜʠʮʠʥʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. ʌʦʢʫʩʠʨʦʚʢʘ ʠ ʢʦʣʣʠʤʘʮʠʷ 

ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʯʝʨʝʟ ʣʠʥʟʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʠ ʪʦʯʥʦʩʪʴ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʜʘʥʥʳʭ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʪʨʫʙʳ 

ʂʝʧʣʝʨʘ. 

ʆʧʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʦʙʲʝʜʠʥʷʶʱʠʝ ʣʠʥʟʳ ʠ ʣʘʟʝʨʳ, ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʣʘʟʝʨʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʥʮʠʧ ʬʦʢʫʩʠʨʦʚʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʧʪʠʯʝʩʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʦʧʪʦʚʦʣʦʢʦʥʥʳʝ ʣʠʥʠʠ, ʪʘʢʞʝ ʪʨʝʙʫʶʪ ʪʦʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʚʳʤʠ ʧʫʯʢʘʤʠ ʩ ʧʦʤʦʱʴʶ ʣʠʥʟ ʠ ʣʘʟʝʨʦʚ. 
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ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʪʨʫʙʳ ʂʝʧʣʝʨʘ 

 

ɺ ʛʦʣʦʛʨʘʬʠʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʢʦʛʝʨʝʥʪʥʦʝ ʣʘʟʝʨʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠ 

ʦʧʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʣʠʥʟʳ ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʪʦʙʨʘʞʝʥʠʠ ʛʦʣʦʛʨʘʤʤ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʢʝ, ʥʦ ʠ ʚ ʠʩʢʫʩʩʪʚʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʧʪʠʯʝʩʢʠʝ ʣʠʥʟʳ ʠ ʣʘʟʝʨʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʧʪʠʢʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʚʳʤʠ ʧʫʯʢʘʤʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ʀʟʫʯʝʥʠʝ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʫʛʣʫʙʣʷʝʪ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ, ʥʦ ʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʥʦʚʘʮʠʡ. ʄʘʩʪʝʨ-ʢʣʘʩʩʳ ʧʦ ʦʧʪʠʢʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʡ. 
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʚʳʷʚʣʝʥʠʷ ʠ ʥʘʛʣʷʜʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʜʝʬʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʢʠʨʧʠʯʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʚ 

ʧʨʦʙʣʝʤʥʳʭ ʤʝʩʪʘʭ ʜʣʷ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʥʷʪʠʷ ʦʧʝʨʘʪʠʚʥʳʭ 

ʤʝʨ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʶ 

ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʠ ʘʚʘʨʠʡʥʳʤʠ 

ʩʠʪʫʘʮʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ, YOLO, ʪʦʯʥʦʩʪʴ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʟʨʝʥʠʝ, ʜʝʬʝʢʪʳ ʩʦʦʨʫʞʝʥʠʡ 

This paper explores the application of computer vision technologies based on 

artificial intelligence for the further detection and visual indication of defects in 

various brick-type buildings and structures. By employing this method, timely 

detection of deformations in problematic areas is provided for more in-depth 

analysis and prompt action to rectify them. Such an approach enhances the 

efficiency of infrastructure inspection and repair, as well as reduces risks 

associated with potential damages and emergency situations. 

Key words: determination of deformations, YOLO, recognition accuracy, 

artificial vision, defects in structures 

 

1. ɺʚʝʜʝʥʠʝ  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʩʪʘʣʠ ʟʥʘʯʠʤʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʘʭʦʜʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʠʥʞʝʥʝʨʥʦʝ 

ʜʝʣʦ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʛʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʯʘʩʪʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ 

ʩʦʦʨʫʞʝʥʠʝ ʢʠʨʧʠʯʥʦʛʦ ʪʠʧʘ, ʛʜʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʜʝʬʝʢʪʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ 

ʥʝʟʘʤʝʪʥʦ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 
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ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʜʝʬʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚʠʜʝʦ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

ʢʠʨʧʠʯʥʦʛʦ ʪʠʧʘ. 

ʅʘʰ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʘʪʦʨʩʢʠʡ ʧʦʜʭʦʜ ʢ 

ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʧʝʨʝʜʦʚʳʝ 

ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʜʝʬʦʨʤʘʮʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ʠ ʜʝʬʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚʠʜʝʦ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʢʠʨʧʠʯʥʦʛʦ ʪʠʧʘ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʩ ʢʘʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʩʭʦʜʠʣʘ 

ʨʘʙʦʪʘ, ʘ ʠʤʝʥʥʦ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʩʥʦʚʳʚʘʣʘʩʴ ʚʩʷ ʨʘʟʨʘʙʦʪʢʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ð ʵʪʦ ʦʙʣʘʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʦʙʨʘʙʦʪʢʦʡ ʠ ʘʥʘʣʠʟʦʤ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ɽʝ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʦʙʫʯʠʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ "ʚʠʜʝʪʴ" ʠ ʧʦʥʠʤʘʪʴ ʩʦʜʝʨʞʠʤʦʝ 

ʠʟʦʙʨʘʞʝʥʠʡ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʣʶʜʠ. 

ʇʨʦʮʝʩʩ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

- ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ: ʵʪʦʪ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʰʫʤʘ ʠ ʚʳʜʝʣʝʥʠʝ 

ʠʥʪʝʨʝʩʫʶʱʠʭ ʦʙʲʝʢʪʦʚ; 

- ʀʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ: ʟʜʝʩʴ ʢʦʤʧʴʶʪʝʨ ʦʧʨʝʜʝʣʷʝʪ ʢʣʶʯʝʚʳʝ 

ʧʨʠʟʥʘʢʠ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʪʘʢʠʝ ʢʘʢ ʬʦʨʤʘ, ʮʚʝʪ, ʪʝʢʩʪʫʨʘ; 

- ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ: ʵʪʦʪ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʭ. 

- ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ: ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ 

ʚʳʧʦʣʥʷʪʴ ʜʨʫʛʠʝ ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʩʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʠ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʤʳʭ 

ʨʘʙʦʪ.  
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2. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʩʦʦʨʫʞʝʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ 

ʤʝʪʦʜʘʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʇʨʠʥʮʠʧ ʝʝ 

ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʠ 

ʜʝʬʝʢʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʢʠʨʧʠʯʥʦʛʦ ʪʠʧʘ. 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚʠʜʝʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʘʨʭʠʪʝʢʪʫʨʘ YOLO (You Only Look Once). YOLO ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʳʩʪʨʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ YOLO ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ 

ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʙʳʩʪʨʘʷ ʦʙʨʘʙʦʪʢʘ ʚʠʜʝʦ ʧʦʪʦʢʘ ʠʣʠ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

ʇʨʦʛʨʘʤʤʘ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʫ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ʠʣʠ ʚʠʜʝʦ, ʚʢʣʶʯʘʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʫʤʝʥʴʰʝʥʠʝ ʰʫʤʘ. ɿʘʪʝʤ YOLO 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʢʘʜʨ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʚʠʜʝʦ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʠ ʢʣʘʩʩ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʜʘʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦ ʣʦʢʘʣʠʟʦʚʘʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ YOLO ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ RoBoFlow ʚ 

ʨʫʯʥʦʤ ʨʝʞʠʤʝ, ʯʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʨʘʟʣʠʯʥʳʭ 

ʠʥʪʝʨʝʩʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʠʩʚʦʝʥʠʝ ʠʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘʤ ʢʣʘʩʩʘ ʧʫʪʝʤ 

ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʢʘʞʜʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʇʦʵʪʦʤʫ, ʧʝʨʚʳʤ ʰʘʛʦʤ ʢ ʧʦʣʫʯʝʥʠʶ ʛʦʪʦʚʦʡ ʦʙʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ. ʕʪʦʪ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʘʟʤʝʪʢʫ, ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʢʣʘʩʩʳ ʦʙʲʝʢʪʦʚ ʥʘ 

ʵʪʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʈʘʟʤʝʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʪʝ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʧʨʦʯʠʪʘʪʴ ʤʦʜʝʣʴ YOLO, ʥʘʧʨʠʤʝʨ, ʚ ʬʦʨʤʘʪʝ COCO ʠʣʠ VOC. 

ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʠ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʤʦʞʥʦ 

ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʙʫʯʝʥʠʶ. ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ YOLO ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʣʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʴ ʧʦʩʪʝʧʝʥʥʦ ʫʣʫʯʰʘʝʪ ʩʚʦʠ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʷʚʣʷʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ ʠ ʢʦʨʨʝʢʪʠʨʫʷ ʧʘʨʘʤʝʪʨʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʙʳʣʠ 

ʜʦʩʪʠʛʥʫʪʳ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʦʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʦʛʨʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ 

 

ɼʘʪʘʩʝʪ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʴʰʝʡ 

ʪʦʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ, ʘ ʚ ʩʣʝʜʩʪʚʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʚ 

ʢʦʪʦʨʫʶ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʚʥʝʜʨʝʥʘ. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʥʝʡʨʦʩʝʪʠ YOLOv3 ʚ ʧʨʦʛʨʘʤʤʫ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʝ ʢʣʶʯʝʚʳʝ ʙʠʙʣʠʦʪʝʢʠ Python: PyTorch ʠ OpenCV.  

PyTorch ʦʙʣʘʜʘʝʪ ʫʜʦʙʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʟʘʛʨʫʟʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʦʡ ʤʦʜʝʣʠ YOLOv3. ʕʪʘ ʙʠʙʣʠʦʪʝʢʘ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʣʘ ʵʬʬʝʢʪʠʚʥʦ ʟʘʛʨʫʞʘʪʴ ʤʦʜʝʣʴ ʠ ʚʳʧʦʣʥʷʪʴ ʦʙʥʘʨʫʞʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʦʢ ʢʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, 

PyTorch ʦʙʝʩʧʝʯʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

GPU ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʙʦʪʳ ʤʦʜʝʣʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʚʠʜʝʦ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

OpenCV (Open Source Computer Vision Library) ð ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ ʚʠʜʝʦ [1]. ɼʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʵʪʦ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʢʦʪʦʨʳʡ ʫʧʨʦʱʘʝʪ ʦʙʨʘʙʦʪʢʫ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ ʚ ʧʨʠʣʦʞʝʥʠʷʭ. OpenCV ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʠ ʜʣʷ 

ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʬʠʣʴʪʨʘʮʠʠ, 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʠ 

ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʕʪʘ ʙʠʙʣʠʦʪʝʢʘ ʠʤʝʝʪ ʧʨʦʩʪʦʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ 

ʠʥʪʝʨʬʝʡʩ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʜʦʩʪʫʧʥʦʡ ʜʘʞʝ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

OpenCV ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʝ. 

OpenCV ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʣ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʩʦʭʨʘʥʝʥʠʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ.  

ɹʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ PyTorch ʠ OpenCV ʚ ʧʨʦʛʨʘʤʤʫ, ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ 

ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʝʬʦʨʤʘʮʠʡ ʟʜʘʥʠʡ, 
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ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʦʡ ʤʦʜʝʣʠ ʩ ʙʦʣʝʝ ʙʦʣʴʰʠʤ ʜʘʪʘʩʝʪʦʤ. 

3. ʀʥʪʝʨʬʝʡʩ 

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʧʦʟʚʦʣʷʷ ʟʘʛʨʫʞʘʪʴ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʠʜʝʦ, ʘ ʪʘʢʞʝ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ.  

ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʘʥʝʣʝʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ: ʧʝʨʚʘʷ ʧʘʥʝʣʴ ʧʦʢʘʟʳʚʘʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʜʦ ʦʙʨʘʙʦʪʢʠ, ʘ ʚʪʦʨʘʷ 

- ʧʦʩʣʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʛʣʷʜʥʦ ʩʨʘʚʥʠʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦ ʠ 

ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʥʘʚʠʛʘʮʠʠ ʧʦ ʟʘʛʨʫʞʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ ʚ ʧʨʦʛʨʘʤʤʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʣʠʩʪ ʜʣʷ ʧʨʦʢʨʫʪʢʠ ʠ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢ ʧʨʦʩʤʦʪʨʫ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʛʨʫʞʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʠ ʚʳʙʠʨʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʩʪʨʦʡʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʦʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʩʪʘʥʦʚʠʪʴ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʪ 0 ʜʦ 100%, ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ 

ʥʘ ʦʪʙʨʦʩ ʜʝʬʦʨʤʘʮʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʤ, ʝʩʣʠ ʠʭ ʩʪʝʧʝʥʴ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʢ ʜʝʬʦʨʤʘʮʠʷʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ʇʨʦʛʨʘʤʤʘ ʩʪʘʥʝʪ ʧʦʜʭʦʜʷʱʠʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. ʆʥʘ ʪʘʢʞʝ ʦʢʘʞʝʪʩʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʥʝʜʚʠʞʠʤʦʩʪʴʶ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʳ 

ʥʘʡʜʫʪ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʥʘʜʝʞʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʘʞʜʘʥ.  

ʂʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʰʠʨʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʙʣʘʜʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠʣʠ 

ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ ʠʥʞʝʥʝʨʠʠ. ɹʣʘʛʦʜʘʨʷ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʠ ʧʨʦʩʪʳʤ ʠʥʩʪʨʫʢʮʠʷʤ, ʜʘʞʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʝʟ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʧʳʪʘ ʩʤʦʛʫʪ ʣʝʛʢʦ ʦʚʣʘʜʝʪʴ ʧʨʦʛʨʘʤʤʦʡ ʠ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

4. ɺʳʚʦʜ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʤʳ ʧʦʣʫʯʠʣʠ 

ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʩʧʦʩʦʙʥʳʡ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʜʝʬʦʨʤʘʮʠʠ ʠ ʜʝʬʝʢʪʳ ʥʘ 
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ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠ 

ʩʥʠʞʘʪʴ ʨʠʩʢʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʠʪʘʪʝʣʝʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʜʦʩʪʦʠʥʩʪʚ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʧʨʦʩʪʳʝ ʠʥʩʪʨʫʢʮʠʠ ʜʝʣʘʶʪ ʧʨʦʛʨʘʤʤʫ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʠ 

ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʠʥʞʝʥʝʨʠʠ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʝʝ ʛʠʙʢʦʩʪʴ ʠ 

ʥʘʩʪʨʘʠʚʘʝʤʦʩʪʴ. ɺʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʦʯʥʦʩʪʠ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʦʜ 

ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʟʘʜʘʯʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʙʦʣʝʝ 

ʪʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘʢʦʥʝʮ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʘʞʥʳʡ ʰʘʛ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʠʥʞʝʥʝʨʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʧʦʩʦʙʩʪʚʫʷ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʥʘʰʠʭ ʛʦʨʦʜʦʚ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʥʦʤʥʦʛʦ 

ʨʦʙʦʪʘ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʆʧʠʩʳʚʘʝʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, 

ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʦʚ, 

ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʙʦʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʳʙʦʨ ʪʠʧʘ, 

ʨʘʟʨʘʙʦʪʢʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ, ʩʙʦʨ ʠ 
ʘʥʥʦʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʚʳʙʦʨ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʙʫʯʝʥʠʝ ʠ 

ʜʦʨʘʙʦʪʢʘ ʤʦʜʝʣʠ. ʈʘʟʨʘʙʦʪʢʘ ʦʙʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ 
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ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʘʣʛʦʨʠʪʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʜʦʨʘʙʦʪʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʥʦʤʥʳʡ ʨʦʙʦʪ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʘʣʛʦʨʠʪʤ 

ʜʚʠʞʝʥʠʷ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

This article discusses the process of developing a robot movement algorithm in an 

urban environment. The analysis of existing solutions, the study of various 

approaches to the development of robot movement algorithms, and the selection of 

the most suitable one for the urban environment are described. Designing a robot 

structure, determining design requirements, choosing a type, developing a 

kinematic diagram, designing individual elements. Solving the test site object 

recognition problem, collecting and annotating data, selecting a machine learning 

model, training and finalizing the model. Development of a general motion 

algorithm, determination of the objective function, trajectory planning algorithm, 

control system, testing and refinement. 

Keywords: autonomous robot, urban environment, motion algorithm, object 

recognition, design 

 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 

ʪʠʧʦʚ ʨʦʙʦʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʥʦʤʥʳʭ ʨʦʙʦʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʊʘʢʠʝ ʨʦʙʦʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ, 

ʫʙʦʨʢʠ ʫʣʠʮ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʟʘʜʘʯ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʥʦʤʥʦʛʦ ʨʦʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ; 

2) ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʨʦʙʦʪʘ; 

3) ʆʙʫʯʠʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʲʝʢʪʳ; 

4) ʈʘʟʨʘʙʦʪʘʪʴ ʦʙʱʠʡ ʘʣʛʦʨʠʪʤ ʜʚʠʞʝʥʠʷ. 

ʉʪʨʝʤʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ 

ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ʕʪʦ ʦʭʚʘʪʳʚʘʝʪ ʢʘʢ 

ʘʚʪʦʥʦʤʥʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʪʘʢ ʠ ʨʦʙʦʪʦʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28 ʬʝʚʨʘʣʷ 2024 ʛ. ˉ 145 çʆ ʉʪʨʘʪʝʛʠʠ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ 

ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʠʟ ʥʠʭ [2]: 

ʇʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʣʦʢʘʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ: 

- ɸʣʛʦʨʠʪʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ. 

- ɸʣʛʦʨʠʪʤ ʠʟʙʝʛʘʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ. 

ʇʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ: 
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- ɸʣʛʦʨʠʪʤ A*. 

- ɸʣʛʦʨʠʪʤ Dijkstra. 

ɹʠʦʤʠʤʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ: 

- ɸʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʚʝʜʝʥʠʠ ʤʫʨʘʚʴʝʚ. 

- ɸʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʚʝʜʝʥʠʠ ʧʯʝʣ. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺʳʙʦʨ 

ʧʦʜʭʦʜʷʱʝʛʦ ʧʦʜʭʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 

ʨʦʙʦʪʘ. 

ʀʟʫʯʠʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʟʘ ʦʩʥʦʚʫ ʙʳʣ ʚʟʷʪ ʨʦʚʝʨ ʗʥʜʝʢʩʘ. 

ʈʦʚʝʨʳ ʗʥʜʝʢʩʘ ð ʵʪʦ ʢʦʤʧʘʢʪʥʳʝ ʠ ʘʚʪʦʥʦʤʥʳʝ ʨʦʙʦʪʳ, ʩʦʟʜʘʥʥʳʝ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʛʦʨʦʜʩʢʦʡ ʜʦʩʪʘʚʢʠ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʩʪʘʚʢʠ, ʈʦʚʝʨʳ 

ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʘ, ʫʯʠʪʳʚʘʷ ʪʨʘʬʠʢ, ʧʨʝʛʨʘʜʳ 

ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʙʦʪʘ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ, ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʜʙʦʨʢʘ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʠ [3]: 

- ɺʳʙʦʨ ʧʨʠʚʦʜʦʚ: ʇʦʜʙʦʨ ʜʚʠʛʘʪʝʣʝʡ ʠ ʨʝʜʫʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʥʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʱʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ; 

- ɺʳʙʦʨ ʜʘʪʯʠʢʦʚ: ʇʦʜʙʦʨ ʜʘʪʯʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʧʦʣʦʞʝʥʠʷ, ʦʨʠʝʥʪʘʮʠʠ, ʩʢʦʨʦʩʪʠ, ʫʩʠʣʠʷ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʦʙʦʪʘ; 

- ɺʳʙʦʨ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ: ɺʳʙʦʨ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ; 

- ɺʳʙʦʨ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ: ɺʳʙʦʨ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠʣʠ ʜʨʫʛʦʛʦ 

ʠʩʪʦʯʥʠʢʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʨʦʙʦʪʘ 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʙʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʷʜ 

ʪʨʝʙʦʚʘʥʠʡ: 

- ɻʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ: ʈʦʙʦʪ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʦʩʦʙʝʥ ʧʝʨʝʚʦʟʠʪʴ ʛʨʫʟʳ 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʝʩʘ. 

- ɻʘʙʘʨʠʪʳ: ʈʦʙʦʪ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʧʘʢʪʥʳʤ, ʯʪʦʙʳ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʫʟʢʠʤ ʫʣʠʮʘʤ ʠ ʪʨʦʪʫʘʨʘʤ. 

- ʊʠʧ ʨʘʙʦʯʝʡ ʩʨʝʜʳ: ʈʦʙʦʪ ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʨʘʙʦʪʝ ʚ 
ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʛʜʝ ʝʩʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʧʨʝʧʷʪʩʪʚʠʡ, 

ʪʘʢʠʝ ʢʘʢ ʩʪʫʧʝʥʠ, ʙʦʨʜʶʨʳ, ʷʤʳ. 

- ʅʘʣʠʯʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ: ɽʩʣʠ ʨʦʙʦʪ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ, 

ʪʨʝʙʫʶʱʠʝ ʪʦʯʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʟʘʭʚʘʪʘ ʦʙʲʝʢʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʤʘʥʠʧʫʣʷʪʦʨʘ. 

ɼʘʣʝʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʘʨʰʨʫʪʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ 

[4]: 

1. ʇʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʰʘʙʣʦʥʘʭ: 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʰʘʙʣʦʥʦʚ: ʕʪʦʪ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʨʘʚʥʝʥʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʥʘʙʦʨʦʤ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʰʘʙʣʦʥʦʚ. ʐʘʙʣʦʥʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʦʚ 

ʠʣʠ ʥʘʙʦʨʦʚ ʧʨʠʟʥʘʢʦʚ. 

ʄʝʪʦʜ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʫʨʘ: ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʜʝʬʦʨʤʠʨʫʝʤʳʡ 

ʢʦʥʪʫʨ, ʢʦʪʦʨʳʡ ʧʦʜʛʦʥʷʝʪʩʷ ʧʦʜ ʛʨʘʥʠʮʳ ʦʙʲʝʢʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ʂʦʥʪʫʨ 
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ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ 

ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʙʨʘʞʝʥʠʷ. 

2. ʇʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ: 

ʆʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ: ɺ ʵʪʦʤ ʧʦʜʭʦʜʝ ʨʦʙʦʪ ʦʙʫʯʘʝʪʩʷ ʥʘ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʝʪʢʘʤʠ. 

ɸʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʟʫʯʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʠ 

ʤʝʪʢʘʤʠ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʟʥʘʥʠʷ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʥʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ. 

ʆʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ: ɺ ʵʪʦʤ ʧʦʜʭʦʜʝ ʨʦʙʦʪ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ ʥʘʙʦʨʫ 

ʜʘʥʥʳʭ ʩ ʤʝʪʢʘʤʠ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʦʙʦʪ ʤʦʛ ʙʝʟʦʧʘʩʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʦʥ ʜʦʣʞʝʥ ʫʤʝʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, ʩʚʝʪʦʬʦʨʳ, ʧʝʰʝʭʦʜʳ, ʘʚʪʦʤʦʙʠʣʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ: 

- ʉʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (CNN). 

- ɸʣʛʦʨʠʪʤʳ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM). 

- ɸʣʛʦʨʠʪʤʳ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ. 

ɺ ʨʘʤʢʘʭ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʙʳʣ ʚʳʙʨʘʥ ʩʧʝʮʠʘʣʴʥʳʡ 

ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʧʦʣʠʛʦʥ ʩ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ. ʉʣʝʜʫʶʱʠʤ 

ʰʘʛʦʤ ʦʙʫʯʠʣʠ ʥʝʡʨʦʩʝʪʴ. ɼʣʷ ʝʝ ʦʙʫʯʝʥʠʷ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʩʦʟʜʘʪʴ dataset, 

ʛʜʝ ʙʳʣ ʩʜʝʣʘʥ ʩʙʦʨ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʪʦʤ ʨʘʟʤʝʯʝʥ, ʚʳʜʝʣʷʷ 

ʥʫʞʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʠʤʝʥʥʦ: ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, ʩʠʛʥʘʣʳ ʩʚʝʪʦʬʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʟʘʜʘʣʠ ʦʙʲʝʢʪʘʤ ʥʫʞʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʠ, ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʪʝʩʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʦʩʪʘʚʠʣʘ 

85%.  

ɺ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ, ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʜʚʠʞʝʥʠʷ 

ʨʦʙʦʪʘ, ʢʦʪʦʨʳʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ, ʫʯʠʪʳʚʘʷ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʪʦʯʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʦʙʦʪʘ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʦʙʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʜʚʠʞʝʥʠʷ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ ʨʦʙʦʪʦʚ ï ʵʪʦ 

ʢʦʤʧʣʝʢʩʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ [5]: 

1. ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ: 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʘʨʰʨʫʪ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ, 

ʫʯʠʪʳʚʘʷ ʝʛʦ ʮʝʣʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

- ʄʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ: 

- ʇʦʠʩʢ ʧʫʪʠ: ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʧʫʪʠ, ʪʘʢʠʝ ʢʘʢ A* ʠʣʠ Dijkstra, 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʠʣʠ ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʫʪʠ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʜʦ ʢʦʥʝʯʥʦʡ. 
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- ʇʣʘʥʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʧʨʝʧʷʪʩʪʚʠʡ: ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʫʯʠʪʳʚʘʶʪ 

ʥʘʣʠʯʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʧʣʘʥʠʨʫʶʪ ʪʨʘʝʢʪʦʨʠʶ, 

ʢʦʪʦʨʘʷ ʠʭ ʦʙʭʦʜʠʪ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ: 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ. 

- ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ: 

- ʋʧʨʘʚʣʝʥʠʝ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ: ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʣʦʞʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʩʫʩʪʘʚʦʚ ʨʦʙʦʪʘ. 

- ʋʧʨʘʚʣʝʥʠʝ ʜʠʥʘʤʠʢʦʡ: ʫʯʠʪʳʚʘʝʪ ʩʠʣʳ ʠ ʤʦʤʝʥʪʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ 
ʨʦʙʦʪʘ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʚʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ ʜʚʠʞʝʥʠʝ. 

- ʈʦʙʘʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ: ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʨʦʙʦʪʘ ʚ 
ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚʦʟʤʫʱʝʥʠʡ. 

3. ɺʦʩʧʨʠʷʪʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

ʈʦʙʦʪ ʜʦʣʞʝʥ ʥʝʧʨʝʨʳʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ. 

- ɼʘʪʯʠʢʠ: ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʟʤʝʨʝʥʠʷ, ʩʠʛʥʘʣʠʟʘʮʠʶ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʧʨʦʮʝʩʩʘʤʠ; 

- ʂʘʤʝʨʳ: ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʝʥʠʠ, 

ʧʦʟʚʦʣʷʷ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʙʲʝʢʪʳ ʠ ʧʨʝʧʷʪʩʪʚʠʷ; 

- ʃʠʜʘʨʳ: ʠʟʤʝʨʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʣʘʟʝʨʦʚ, ʯʪʦ 
ʧʦʣʝʟʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ; 

- ʈʘʜʘʨʳ: ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʠ ʨʘʙʦʪʘʶʪ ʚ ʣʶʙʳʭ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ; 

- ʉʣʠʷʥʠʝ ʩʝʥʩʦʨʥʳʭ ʜʘʥʥʳʭ: ʠʥʬʦʨʤʘʮʠʷ ʩ ʨʘʟʥʳʭ ʜʘʪʯʠʢʦʚ 

ʦʙʲʝʜʠʥʷʝʪʩʷ ʚ ʝʜʠʥʫʶ ʤʦʜʝʣʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʙʳʣ ʧʨʦʜʝʣʘʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʙʳʣ 

ʚʳʙʨʘʥ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʧʦʣʠʛʦʥ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʨʦʙʦʪʘ, ʙʳʣ 

ʚʳʙʨʘʥ ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʧʦʣʠʛʦʥ, ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʧʦʣʠʛʦʥʘ, ʨʘʟʨʘʙʦʪʘʥ ʦʙʱʠʡ ʘʣʛʦʨʠʪʤ ʜʚʠʞʝʥʠʷ. ɼʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʤ 

ʧʦʣʠʛʦʥʝ, ʥʦ ʠ ʧʨʠʤʝʥʷʪʴ, ʢʘʢ ʥʘ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ, ʪʘʢ ʠ ʨʦʙʦʪʘʭ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʦʚ ʠʣʠ ʫʩʣʫʛ. 
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ʕʪʘ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʰʣʘʛʙʘʫʤʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʎʝʣʴ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʟʦʧʘʩʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʥʘ ʧʘʨʢʦʚʦʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʄʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ, ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʩʧʝʰʥʦ ʨʘʩʧʦʟʥʘʸʪ 

ʥʦʤʝʨʘ ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʪʦʯʥʦʩʪʴʶ ʦʢʦʣʦ 95% ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʪʠʧʳ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʪʦʯʥʦʩʪʴʶ ʙʦʣʝʝ 90%. ʆʥʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʧʦʛʦʜʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ. 

ɺʳʚʦʜʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʢʦʚʢʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʰʣʘʛʙʘʫʤ, ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʟʨʝʥʠʝ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

This article presents the development and testing of an intelligent barrier control 

system for car parks, utilizing computer vision, machine learning, and sensor 

technologies. The aim was to ensure safe and efficient access to parking areas. 

Research methods included requirements analysis, equipment selection, software 

development, real-world testing, and result analysis. Findings showed that the 

system successfully recognizes vehicle license plates with an accuracy of around 

95% and classifies vehicle types with over 90% accuracy. It also operates 

effectively in various lighting and weather conditions, providing quick access. 

Conclusions emphasize that the system can be an effective solution for parking 

management automation. 

Keywords: intelligent system, barrier, computer vision, machine learning, 

sensor technologies 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʘʨʢʦʚʢʘʭ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʪʘʢʠʝ ʢʘʢ ʨʫʯʥʳʝ ʰʣʘʛʙʘʫʤʳ ʠʣʠ ʢʣʶʯʠ, ʠʤʝʶʪ 

ʩʚʦʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ [1]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʩʚʷʱʝʥʥʦʛʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʰʣʘʛʙʘʫʤʘʤʠ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ 

ʩʠʩʪʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʝʥʩʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʠʩʪʝʤʳ ʚʳʙʨʘʥʳ ʢʘʤʝʨʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ. ɺʳʙʨʘʥʳ ʢʘʤʝʨʳ, 

ʩʦʚʤʝʩʪʠʤʳʝ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʰʠʨʦʢʠʡ ʫʛʦʣ ʦʙʟʦʨʘ ʜʣʷ ʥʘʜʝʞʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ 

ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ [10]. ʄʦʜʝʣʠ ʢʘʤʝʨ ʫʢʘʟʘʥʳ ʚ 

ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 - ʄʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʤʝʨ 

ʅʘʟʚʘʥʠʝ ʉʪʦʠʤʦʩʪʴ 

Dahua DH-IPC-HFW5441EP-ZE 40790 

ʨʫʙʣʝʡ 

Dahua DH-IPC-HFW2449SP-S-IL-0280B 13390 

ʨʫʙʣʝʡ 

 

ʊʘʢʞʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ ʦʙʥʘʨʫʞʝʥʠʷ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʦʩʥʘʱʝʥʳ 

ʩʝʥʩʦʨʘʤʠ, ʚ ʚʠʜʝ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʪʯʠʢʦʚ. ʕʪʠ ʜʘʪʯʠʢʠ 

ʧʦʤʦʛʫʪ ʚ ʦʙʥʘʨʫʞʝʥʠʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʦʟʚʦʣʷʪ ʩʠʩʪʝʤʝ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʜʦʩʪʫʧʘ ʥʘ ʦʩʥʦʚʝ ʥʝ ʪʦʣʴʢʦ 

ʦʧʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ [7]. ɼʘʣʝʝ ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Dahua DH-IPC-HFW5441EP-ZE, ʪʘʢ ʢʘʢ ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʢʘʤʝʨʦʡ:  

½ 4 mʧ ʫʣʠʯʥʘʷ ip-ʚʠʜʝʦʢʘʤʝʨʘ;  

½ full -color ʩ led-ʧʦʜʩʚʝʪʢʦʡ;  

½ 1/1.8ò 4ʤʧ cmos;  

½ ʤʦʪʦʨʠʟʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪʠʚ 2,7-12ʤʤ;  

½ ʩʞʘʪʠʝ: h.265+/h.265/h.264+/h.264/h.264b/h.264h/mjpeg;  

½ ʨʘʟʨʝʰʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʣʷʮʠʠ ʚʠʜʝʦ: 4ʤʧ (2688?1520) 25ʢ/ʩ;  

½ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ: 0.0005ʣʢ/f1.0;  

½ led-ʧʦʜʩʚʝʪʢʘ 40ʤ; 

½ ʚʠʜʝʦʘʥʘʣʠʪʠʢʘ: ʜʝʪʝʢʪʦʨ ʣʠʮ, ʦʭʨʘʥʘ ʧʝʨʠʤʝʪʨʘ, ʚʪʦʨʞʝʥʠʝ, 

ʧʘʨʢʠʥʛ, smd, ʧʦʜʩʯʝʪ ʧʦʩʝʪʠʪʝʣʝʡ;  
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½ defog, roi, wdr (140db), 3dnr, blc, hlc;  

½ ʠʥʪʝʨʬʝʡʩʳ: micro sd;  

½ ʘʫʜʠʦʚʭ/ʚʳʭ: mic, 1/1;  

½ ʪʨʝʚʦʞʥʳʝ ʚʭ/ʚʳʭ: 1/1; 

½ ʧʠʪʘʥʠʝ: dc12ʚ/pʦe;  

½ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ: -30Á~+60Á, ip67, ik10. 

 

ɺ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʰʣʘʛʙʘʫʤʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʘʭ 

ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʠʟʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʠʣʠ ʟʘʢʨʳʪʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʜʦʩʪʫʧ [2]. ɺʳʙʨʘʥʥʘʷ ʤʦʜʝʣʴ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʦʢ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʣʝʢʪ ʰʣʘʛʙʘʫʤʘ GARD 3750 

 

ʆʜʥʘʢʦ, ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʢʦʤʧʣʝʢʪʘ ʰʣʘʛʙʘʫʤʘ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʥ ʥʝ 

ʦʩʥʘʱʝʥ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʯʪʦ ʤʦʛʣʦ ʙʳ ʦʛʨʘʥʠʯʠʪʴ ʥʘʰʫ 

ʩʧʦʩʦʙʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʜʦʩʪʫʧʦʤ ʥʘ ʧʘʨʢʦʚʢʝ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʥʘʩ ʚʨʝʤʷ. ʈʝʰʠʚ 

ʵʪʫ ʟʘʜʘʯʫ, ʧʨʠʦʙʨʝʪʝʥʘ ʧʣʘʪʘ ʠ ʩʝʪʝʚʦʡ ʤʦʜʫʣʴ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʰʣʘʛʙʘʫʤʦʤ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ ʧʨʝʜʦʩʪʘʚʠʣʠ 

ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʰʣʘʛʙʘʫʤʦʤ ʯʝʨʝʟ ʩʝʪʴ, ʯʪʦ 

ʧʨʝʚʨʘʱʘʝʪ ʥʘʰʫ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚ ʙʦʣʝʝ ʛʠʙʢʫʶ ʠ ʫʜʦʙʥʫʶ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ [2]. ʀʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ ʦʧʠʩʘʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 - ʂʦʤʧʦʥʝʥʪʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʰʣʘʛʙʘʫʤʦʤ 

ʅʘʟʚʘʥʠʝ ʉʪʦʠʤʦʩʪʴ 

ʇʣʘʪʘ ESP32-DevKitC-32E 2780 ʨʫʙʣʝʡ 

ʉʝʪʝʚʦʡ ʤʦʜʫʣʴ W5500 805 ʨʫʙʣʝʡ 

 

ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ ʨʘʟʨʘʙʦʪʘʥʳ 

ʘʣʛʦʨʠʪʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʝʪʦʜʘʭ ʦʙʨʘʙʦʪʢʠ 
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ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʠʙʣʠʦʪʝʢʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ OpenCV ʠ TensorFlow [9]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʥʘ ʥʦʤʝʨʥʳʭ ʟʥʘʢʘʭ 

ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʩʪʘ (OCR), ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʣʫʙʦʢʦʤ 

ʦʙʫʯʝʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʫʯʝʥʥʳʝ ʤʦʜʝʣʠ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʪʘʢʠʝ ʢʘʢ CRNN (Convolutional Recurrent Neural Network), 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʜʘʞʝ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. 

ʊʘʢʞʝ, ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʜʦʩʪʫʧʘ ʨʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʦʜ 

ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM) ʠ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʚʝʨʪʦʯʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (CNN). 

ʀʥʪʝʛʨʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʪʨʝʙʦʚʘʣʘ ʦʪʜʝʣʴʥʦʛʦ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʥʦ ʧʦʟʚʦʣʠʣʦ ʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʝ 

ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠ C++, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ 

ʬʨʝʡʤʚʦʨʢʠ, ʪʘʢʠʝ ʢʘʢ Flask ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ 

API, ʠ MQTT ʜʣʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚʢʣʶʯʘʷ ʢʘʤʝʨʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʩʝʥʩʦʨʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʰʣʘʛʙʘʫʤʦʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [8]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʨʘʟʨʘʙʦʪʘʥ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ. ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, 

ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʘʨʢʦʚʦʯʥʳʭ ʟʦʥ ʠ ʧʦʣʫʯʘʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʦ 

ʩʦʙʳʪʠʷʭ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʚʪʦʨʠʟʘʮʠʶ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ ʩ ʧʦʤʦʱʴʶ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʩʚʦʠʤ ʣʠʯʥʳʤ ʢʘʙʠʥʝʪʘʤ [8]. 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ, ʙʳʣʦ ʩʦʟʜʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʩʪʝʤʳ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʥʘʩʪʨʘʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, 

ʪʘʢʠʝ ʢʘʢ ʨʘʩʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʰʣʘʛʙʘʫʤʘ, ʩʧʠʩʦʢ ʨʘʟʨʝʰʝʥʥʳʭ ʠ 

ʟʘʧʨʝʱʝʥʥʳʭ ʥʦʤʝʨʥʳʭ ʟʥʘʢʦʚ ʠ ʜʨʫʛʠʝ. ʅʘ ʨʠʩʫʥʢʝ 2, ʠʟʦʙʨʘʞʝʥʘ ʩʪʨʘʥʠʮʘ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 



256  

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʘʥʠʮʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ, ʢʘʞʜʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʩʦʟʜʘʝʪ ʣʠʯʥʳʡ 

ʢʘʙʠʥʝʪ, ʠʟʦʙʨʘʞʸʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʊʘʢʞʝ, ʚʟʷʪ ʚʦ ʚʥʠʤʘʥʠʝ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʘʨʢʦʚʦʯʥʳʭ ʟʦʥ. ɺʝʙ-

ʠʥʪʝʨʬʝʡʩ ʧʨʝʜʦʩʪʘʚʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʧʘʨʢʦʚʦʯʥʳʭ ʟʦʥ, 

ʚʢʣʶʯʘʷ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ ʤʝʩʪ, ʩʪʘʪʠʩʪʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ 

ʜʘʥʥʳʝ. ʈʝʟʫʣʴʪʘʪ ʦʧʠʩʘʥ ʥʘ ʨʠʩʫʥʦʢ 4. 
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ʈʠʩʫʥʦʢ 4 ï ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʙʳʪʠʷʤʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʫʚʝʜʦʤʣʝʥʠʷ ʦ 

ʩʦʙʳʪʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʜʦʧʫʩʪʠʤʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʠʣʠ ʧʦʧʳʪʢʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʠ ʧʨʠʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ 

ʤʝʨʳ [8]. 

 ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʰʣʘʛʙʘʫʤʦʤ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʘʨʢʦʚʦʢ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝʥʠʷ ʰʣʘʛʙʘʫʤʘʤʠ. ʀʩʧʦʣʴʟʫʷ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʝʥʩʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʧʘʨʢʦʚʦʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ [7]. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʷ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʢʦʚʦʯʥʳʤʠ ʟʦʥʘʤʠ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ 

ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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