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ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠ 

ɺ ʩʪʘʪʴʝ ʦʙʩʫʞʜʘʶʪʩʷ ʩʝʪʝʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ɺ ʥʝʡ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʘʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ.  

ʊʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʠʥʥʦʚʘʮʠʡ ʠ ʨʦʣʴ ʩʝʪʝʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʋ ʩʝʪʝʚʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʝʩʪʴ ʤʥʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʦʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʥʘʟʝʤʥʘʷ ʨʘʟʚʝʜʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʫʩʪʨʘʥʝʥʠʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭ, ʥʘʚʠʛʘʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʨʦʙʦʪʘʭ, ʘʚʪʦʤʦʙʠʣʷʭ 

ʠ ʪ. ʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʪʝʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʫʜʘʣʝʥʥʘʷ 

ʭʠʨʫʨʛʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʪʢʠ. 

 

NETWORKED CONTROL SYSTEMS  

Kazmina M.S., Silanteva A.I ., Silantev I.A., Minasova N.R., Skripko D.A. 

The article discusses networked control systems and their varieties. It explains the importance of 

the application of these systems, the relevance of the development of this field. 

Also emphasizes the importance of innovation and the role of networked control systems. 

Networked control systems have many potential applications, such as space research, ground 

reconnaissance, production automation, remote diagnostics, troubleshooting, experimental installations, 

navigation on internal robots, cars, etc. 

Keywords: networked control systems, biological systems, remote surgery, intelligent networks. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦʷʚʣʝʥʠʝ ʀʥʪʝʨʥʝʪʘ ʜʘʣʦ ʦʛʨʦʤʥʫʶ ʙʘʟʫ ʜʣʷ ʤʠʣʣʠʦʥʦʚ ʥʝʙʦʣʴʰʠʭ ʜʦʤʘʰʥʠʭ, 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ, ʜʝʣʦʚʳʭ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʝʨʝʜʘʯʫ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʣʫʛ, ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʦʥʣʘʡʥ-ʯʘʪ, ʧʝʨʝʜʘʯʘ ʬʘʡʣʦʚ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ 

ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʪʘʢʞʝ 

ʧʨʦʠʟʦʰʝʣ ʦʛʨʦʤʥʳʡ ʨʦʩʪ ʚ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʪʝʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʝʪʝʚʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ï ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʢʘʥʘʣʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ ʚʥʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ.  
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ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʩʝʪʴ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʘʢ ʜʘʪʯʠʢʠ, 

ʢʦʥʪʨʦʣʣʝʨʳ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʝʪ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤ ʠ ʨʝʰʘʝʪ 

ʟʘʜʘʯʫ ʨʘʩʩʪʦʷʥʠʷ, ʘ ʩʝʪʝʚʳʝ ʢʦʥʪʨʦʣʣʝʨʳ ʵʬʬʝʢʪʠʚʥʦ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ. 

ʂʘʪʝʛʦʨʠʠ NCS ʠ ʢʦʤʧʦʥʝʥʪʳ NCS 

ɽʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʩʠʛʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʩʝʪʠ, -  ʵʪʦ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩ ʦʙʱʝʡ ʩʝʪʴʶ ʠ ʩ ʫʜʘʣʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ. ʀʩʧʦʣʴʟʫʷ ʨʝʩʫʨʩʳ ʦʙʱʝʡ 

ʩʝʪʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʟʤʝʨʝʥʠʡ ʦʪ ʜʘʪʯʠʢʦʚ ʜʦ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʪ 

ʢʦʥʪʨʦʣʣʝʨʦʚ ʜʦ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ. 

ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʠ ʦʙʣʝʛʯʘʝʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʪʠ ʚʢʣʶʯʘʶʪ 

ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʪʫʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʘ ʬʫʥʢʮʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʘ, ʢʦʛʜʘ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʤʝʥʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʢʦʥʪʫʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʱʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʦʪʢʘʟʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʩʝʪʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʘʚʪʦʤʦʙʠʣʷʤ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ [1]. 

 ɺʪʦʨʦʡ ʪʠʧ ï ʵʪʦ ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʛʜʝ ʢʦʥʪʨʦʣʣʝʨ ʨʘʩʧʦʣʦʞʝʥ ʜʘʣʝʢʦ 

ʦʪ ʩʝʪʠ. ʋʜʘʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʫʜʘʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʢʣʶʯʝʥʳ ʚ ʵʪʦʪ ʢʣʘʩʩ ʩʠʩʪʝʤ. ʄʝʩʪʦ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ 

çʣʦʢʘʣʴʥʳʤ ʩʘʡʪʦʤè, ʪʦʛʜʘ ʢʘʢ ʤʝʩʪʦ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʟʘʚʦʜ, ʥʘʟʳʚʘʝʪʩʷ çʫʜʘʣʝʥʥʳʤ ʫʯʘʩʪʢʦʤè. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʙʱʠʭ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ NCS. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʩʢʦʣʴʢʦ ʧʦʜʩʠʩʪʝʤ ʦʙʨʘʟʫʶʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʜʘʪʯʠʢ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ. ʕʪʠ 

ʩʠʩʪʝʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ ʪʦʤʫ ʞʝ ʢʦʥʪʨʦʣʴʥʦʤʫ ʟʘʚʦʜʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʥʪʨʦʣʣʝʨ 

ʧʦʜʩʠʩʪʝʤʳ ʧʦʣʫʯʘʝʪ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ CM. ʇʦʜʩʠʩʪʝʤʘ ʟʘʪʝʤ 

ʧʳʪʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʵʪʫ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʩʘʤʘ ʧʦ ʩʝʙʝ. ɼʘʥʥʳʝ ʜʘʪʯʠʢʘ ʠʣʠ ʩʠʛʥʘʣ ʩʦʩʪʦʷʥʠʷ 

ʧʝʨʝʜʘʶʪʩʷ ʦʙʨʘʪʥʦ ʯʝʨʝʟ ʩʝʪʴ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʩʝʪʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ - ʵʪʦ ʧʨʷʤʘʷ ʩʪʨʫʢʪʫʨʘ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʜʘʪʯʠʢ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʝʪʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʜʘʪʯʠʢ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʫʩʪʘʥʦʚʢʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʦʥʪʨʦʣʣʝʨ 

ʦʪʜʝʣʝʥ ʦʪ ʫʩʪʘʥʦʚʢʠ ʩʝʪʴʶ ʧʦʜʢʣʶʯʝʥʠʷ [2]. 

ʀ ʠʝʨʘʨʭʠʯʝʩʢʠʝ, ʠ ʧʨʷʤʳʝ ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʳ ʩ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ ʠ ʩʤʷʛʯʝʥʠʝ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ï ʵʪʦ 

ʜʚʝ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʥʳʥʝʰʥʝʤ ʚʝʢʝ. ʇʨʦʚʦʜʷʪʩʷ ʙʦʣʴʰʠʝ ʤʝʨʳ ʜʣʷ ʧʦʠʩʢʘ ʯʠʩʪʳʭ ʨʝʩʫʨʩʦʚ 
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ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦʙʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʵʪʠʤ ʧʨʦʙʣʝʤʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʳʤ ʚʳʟʦʚʦʤ ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ ʛʦʜʳ. ɼʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʛʠʛʠʝʥʳ [3]. 

ʊʝʭʥʦʣʦʛʠʷ ʙʠʦʧʨʦʮʝʩʩʦʚ ʠʣʠ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʦʚʳʭ ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʚʥʦʩʷʪ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʩʣʦʞʥʳʝ ʘʩʧʝʢʪʳ, ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ, ʘ ʪʘʢʞʝ ʚ ʚʳʩʦʢʦʮʝʥʥʳʝ ʧʨʦʜʫʢʪʳ. 

ɺ ʦʧʝʨʘʮʠʷʭ ʙʠʦʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʢʨʦʙʥʳʝ, ʞʠʚʦʪʥʳʝ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʢʣʝʪʦʢ, ʪʘʢʠʭ ʢʘʢ ʬʝʨʤʝʥʪʳ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ 

(ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ, ʙʠʦʪʦʧʣʠʚʦ), ʜʣʷ ʫʥʠʯʪʦʞʝʥʠʷ ʚʨʝʜʥʳʭ 

ʦʪʭʦʜʦʚ ʠʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ. 

ʅʘʧʨʠʤʝʨ, ʧʦʠʩʢ ʧʦʜʭʦʜʷʱʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʪʦʧʣʠʚʘ ʩ ʮʝʣʴʶ ʟʘʤʝʥʳ 

ʥʝʬʪʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ï ʵʪʦ ʤʦʜʥʘʷ ʣʠʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʙʠʦʧʨʦʮʝʩʩ ʩ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʙʠʦʪʦʧʣʠʚʘ ʚ ʙʫʜʫʱʝʤ. ɹʠʦʤʘʩʩʘ ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 80% ʩʫʭʦʡ ʤʘʩʩʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ; ʦʥʠ ʤʦʛʫʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴʩʷ ʩ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʫʣʴʪʫʨʘʤʠ; ʦʥʠ ʠʤʝʶʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ, ʪʨʝʙʫʶʪ ʥʠʟʢʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ, ʠ ʠʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʟʘʩʫʰʣʠʚʳʭ ʟʝʤʣʷʭ. 

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʘ ʧʨʦʚʝʩʪʠ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʪʘʢʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʪʝʛʨʘʮʠʷ ʢʦʥʢʨʝʪʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʘʜʘʧʪʘʮʠʠ ʩʝʪʝʚʦʡ ʬʫʥʢʮʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʦ ʪʠʧʫ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʚʷʟʳʚʘʶʪʩʷ ʢʘʢ ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ, 

ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʵʪʠʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ 

ʩʠʩʪʝʤ [4]. 

ʋʜʘʣʝʥʥʘʷ ʭʠʨʫʨʛʠʷ 

ʋʜʘʣʝʥʥʘʷ ʭʠʨʫʨʛʠʷ ʧʦʟʚʦʣʷʝʪ ʭʠʨʫʨʛʫ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʪʴ ʧʘʮʠʝʥʪʦʤ ʩ ʧʦʤʦʱʴʶ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʦʙʦʪʘ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʦʥ ʦʩʚʦʙʦʞʜʘʝʪ ʭʠʨʫʨʛʘ ʠʟ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʟʘʣʘ, ʟʘʱʠʱʘʝʪ 

ʭʠʨʫʨʛʘ ʦʪ ʨʘʜʠʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʘʩʝʥʠʝ ʧʘʮʠʝʥʪʦʚ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʦʚʘʷ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ ʚʦ 

ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʧʦʣʴʟʫ ʧʘʮʠʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʥʝ ʣʝʯʠʣʠʩʴ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʤʦʱʠ, ʧʦʩʢʦʣʴʢʫ ʦʧʳʪʥʳʝ ʭʠʨʫʨʛʠ ʤʦʛʫʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʟʚʠʪʴ ʩʚʦʠ ʥʘʚʳʢʠ, ʠ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ, ʠʟʙʝʛʘʷ ʥʝʥʫʞʥʳʭ ʧʫʪʝʰʝʩʪʚʠʡ ʧʘʮʠʝʥʪʦʚ ʠ ʭʠʨʫʨʛʦʚ 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʨʫʛʠʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ, ʚʦʟʤʝʱʝʥʠʝ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʪ.ʜ., 

ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ. ʇʝʨʚʳʝ ʧʨʦʪʦʪʠʧʳ ʪʝʣʝʦʧʝʨʘʮʠʡ ʧʨʦʚʦʜʠʣʠʩʴ ʯʝʨʝʟ ʧʨʦʚʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʥʦ ʝʩʪʴ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʥʝʜʘʚʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʭʠʨʫʨʛʠʠ [5]. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
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ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʪʢʠ ʠ ʵʥʝʨʛʦʩʠʩʪʝʤʳ 

ʄʳ ʦʧʨʝʜʝʣʷʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʤʠʢʨʦʩʭʝʤʫ ʢʘʢ ʯʘʩʪʴ ʩʝʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʩʝʪʴʶ ʧʝʨʝʜʘʯʠ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʠ ʫʧʨʘʚʣʷʝʪʩʷ ʘʚʪʦʥʦʤʥʦ ʦʪ 

ʦʩʪʘʣʴʥʦʡ ʩʝʪʠ.  

ʎʝʣʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʫʱʝʡ ʤʦʱʥʦʩʪʠ ʩʝʪʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʝʪʢʫ ï ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʜʝʞʥʫʶ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʙʝʟʦʧʘʩʥʫʶ ʜʣʷ ʵʢʦʣʦʛʠʠ ʠ ʫʩʪʦʡʯʠʚʫʶ. ʏʪʦʙʳ 

ʜʦʩʪʠʯʴ ʵʪʦʛʦ, ʩʦʯʝʪʘʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʠʥʪʝʛʨʘʮʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʩʧʨʦʩ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʢʦʥʪʨʦʣʴ. ʅʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʠʙʢʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

(FACTS) ʧʦʟʚʦʣʠʪ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʫʪʠ ʠ ʣʫʯʰʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʝʪʠ ʠ 

ʨʘʩʧʠʩʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʩʩʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʚʝʨʥʫʪʳʭ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʠʪ ʠʟʤʝʨʷʪʴ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʜʘʥʥʳʝ ʦ ʧʦʛʦʜʝ ʠʣʠ ʩʦʩʪʦʷʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ [4]. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʥʫʶ ʠʥʞʝʥʝʨʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚʩʝʭ ʚʠʜʦʚ. ʆʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʫʩʣʫʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ. ʕʪʦ, ʙʝʟʫʩʣʦʚʥʦ, ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ, ʦʥʠ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳ ʠ ʙʦʣʝʝ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʳ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. ʊʝʢʫʱʘʷ 

ʪʝʥʜʝʥʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʩʪʨʦʝʥʥʳʭ ʩʠʩʪʝʤʥʳʭ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʤʦʜʝʣʠ 

ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ, ʥʘ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʚʝʟʜʝʩʫʱʠʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʇʨʠʣʦʞʝʥʠʷʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ 

ʦʧʦʚʝʱʝʥʠʷ ʦ ʯʨʝʟʚʳʯʘʡʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʦʤ ʪʨʘʬʠʢʘ, ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ, ʩʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʚʝʪʦʬʦʨʘ [5]. 

ʂʦʥʪʨʦʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ɺʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʛʨʫʧʧʘ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦʣʞʥʘ ʩʣʝʜʦʚʘʪʴ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʞʝʣʘʝʤʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʘʨʪʠʥʳ. ʂʦʥʪʨʦʣʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʤʘʣʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʟʦʥʜʠʨʦʚʘʥʠʷ. ɺ 
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ʚʦʝʥʥʳʭ ʤʠʩʩʠʷʭ ʛʨʫʧʧʘ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʦʭʨʘʥʷʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ 

ʧʦʠʩʢʦʚʳʭ ʮʝʣʝʡ. ɼʨʫʛʠʝ ʧʨʠʤʝʨʳ ʚʢʣʶʯʘʶʪ ʧʦʠʩʢʦʚʦ-ʩʧʘʩʘʪʝʣʴʥʳʝ ʤʠʩʩʠʠ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʰʦʩʩʝ, ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ ʜʣʷ ʧʦʠʩʢʘ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʧʦʜʚʦʜʥʳʭ 

ʠʣʠ ʤʦʙʠʣʴʥʫʶ ʨʦʙʦʪʦʪʝʭʥʠʢʫ. 

ʊʘʢʠʝ ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʬʠʟʠʯʝʩʢʠ ʠʣʠ ʯʝʨʝʟ 

ʢʦʥʪʨʦʣʴʥʫʶ ʟʘʜʘʯʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. ʆʙʳʯʥʦ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʩʝʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʠʩʩʠʠ, ʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠʤʝʶʪ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʯʘʩʪʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʛʜʘ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʰʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʨʦʙʣʝʤʝ ʢʦʥʪʨʦʣʷ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ 

ʧʨʦʙʣʝʤʳ. ʅʘʧʨʠʤʝʨ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʮʝʥʘʨʠʷʭ ʩʚʷʟʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʘʙʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʛʜʝ ʟʘʜʝʨʞʢʠ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʯʝʥʴ 

ʪʨʝʙʦʚʘʪʝʣʴʥʳ [5]. 

ɺʳʚʦʜʳ 

ʉ ʫʯʝʪʦʤ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʘʚʪʦʨʘʤ ʩʪʘʪʴʠ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʨʷʜ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʚ: 

¶ ʥʝʢʦʪʦʨʳʝ ʠʟ ʤʥʦʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ NCS ï ʫʜʘʣʝʥʥʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʛʣʦʙʘʣʴʥʦʝ ʩʣʠʷʥʠʝ ʜʘʥʥʳʭ ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ; 

¶ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʯʝʣʦʚʝʢʘ ʚ ʩʠʩʪʝʤʫ NCS ʜʝʣʘʝʪ ʝʝ ʩʠʩʪʝʤʦʡ HITL, ʠʤʝʶʱʝʡ ʧʨʠʣʦʞʝʥʠʷ 

ʪʘʢʠʝ, ʢʘʢ ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʨʘʙʦʪʘ, ʜʠʩʪʘʥʮʠʦʥʥʘʷ ʭʠʨʫʨʛʠʷ ʠ ʪ. ʜ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʚʪʦʥʦʤʥʘʷ 

NCS ʚʳʙʨʘʩʳʚʘʝʪ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʠʟ ʮʠʢʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʠ ʪʦʣʴʢʦ ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʜʘʯʝʡ ʠʣʠ 

ʩʠʩʪʝʤʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ ʫ ʜʘʥʥʳʭ ʩʝʪʝʡ ʝʩʪʴ ʧʨʦʙʣʝʤʳ ʪʘʢʠʝ, ʢʘʢ ʟʘʜʝʨʞʢʘ ʩʝʪʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʤʦʜʫʣʷʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ ʤʦʜʫʣʝʡ. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʘʤʠ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʝʪ 

ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʘʛʝʥʪʩʪʚʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʥʦʪʘʮʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Unified Modelling Language ʠ ʠʥʩʪʨʫʤʝʥʪ 

ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Enterprise Architect. ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʧʨʦʮʝʩʩ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, UML, 

Enterprise Architect. 

 

DEVELOPMENT OF THE FORMALIZED DESCRIPTION OF THE PROCESS OF DECISION 

TO ACCOUNT REAL ESTATE OBJECTS IN THE REAL ESTATE AGENCY  

Skorohhodova J.I., Zolotukhina E.B. 

This article presents the developed model by the authors of the process of registering real estate 

objects in a real estate agency. The Unified Modeling Language and the Enterprise Architect visual 

modeling tool were used for the model development. Based on the business process model, user 

requirements were determined for the developed information system supporting the process of registering 

real estate objects. 

Keywords: automated system, modeling, business processes, UML, Enterprise Architect. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʩʦʟʜʘʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʯʝʥʴ 

ʘʢʪʫʘʣʝʥ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʫʶʪ ʠʣʠ ʩʦʟʜʘʶʪʩʷ ʧʦʜ ʢʦʥʢʨʝʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʘʷ ʩʦʟʜʘʚʘʝʤʘʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʷʟʘʪʝʣʴʥʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤ ʧʨʘʚʠʣʘʤ [3]. 

ɼʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ 

ʩʦʟʜʘʚʘʝʤʦʡ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ (ɸʉ), ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʵʪʦʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, 
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ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Unified Modeling Language (UML) [4, 5] ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Enterprise Architect. ʄʦʜʝʣʴ ʩʪʨʦʠʣʘʩʴ ʧʦ 

ʤʝʪʦʜʠʢʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ [1].  

ʆʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ (ʈʠʩʫʥʦʢ 1): 

1. ʆʙʨʘʙʦʪʢʘ ʟʘʷʚʢʠ. 

2. ʇʨʦʚʝʜʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

3. ʈʝʛʠʩʪʨʘʮʠʷ ʦʙʲʝʢʪʘ. 

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʫ. 

 

ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʤʦʜʝʣʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ 

ʧʨʦʮʝʩʩʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʫè. ʎʚʝʪʦʤ ʚʳʜʝʣʝʥʳ ʰʘʛʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. 
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ʈʠʩʫʥʦʢ 2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʫ 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʵʪʘʧʘ çʌʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʫè ʧʨʦʮʝʩʩʘ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ.  

ʊʘʙʣʠʮʘ 1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʫ 

ˉ ɼʝʡʩʪʚʠʝ ʀʩʧʦʣʥʠʪʝʣʴ 

ɼʦʢʫʤʝʥʪ ɹʠʟʥʝʩ-

ʧʨʘʚʠʣʦ  

ʀʥʩʪʨʫʤʝʥʪ ʋʩʣʦʚʠʝ: 

ʩʣʝʜʫʶ-

ʱʠʡ ʰʘʛ  
ɺʭʦʜʥʦʡ ɺʳʭʦʜʥʦʡ 

1.  ʉʙʦʨ ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

ɸʛʝʥʪ ʧʦ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʦʩʪʘʥʦʚʢʠ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ], 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʠʟ 

ɽɻʅʈ [ɺʥʝʩʝʥʥʦʝ 

ʚ ʨʝʝʩʪʨʦʚʦʝ ʜʝʣʦ] 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʉʦʙʨʘʥʥʳʡ] 

ʇʘʢʝʪ 

ʜʦʢʫʤʝʥʪʦʚ: 

ɿʘʷʚʢʘ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ 

ʨʘʙʦʪ; ɼʦʛʦʚʦʨ 

ʦ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪ; 

ɼʦʚʝʨʝʥʥʦʩʪʴ; 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʲʝʢʪʘ 

MS Office 

(Excel, 

Word) 

2 
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ʥʝʜʚʠʞʠʤʦʩʪʠ; 

ʆʧʠʩʘʥʠʝ 

ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ; 

ʈʝʝʩʪʨʦʚʦʝ 

ʜʝʣʦ; 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ 

ʠʟ ɽɻʈʅ 

2.  ʇʝʨʝʜʘʯʘ ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʄʝʥʝʜʞʝʨʫ 

ɸʛʝʥʪ ʧʦ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʉʦʙʨʘʥʥʳʡ] 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʝʨʝʜʘʥʥʳʡ 

ʤʝʥʝʜʞʝʨʫ] 

  3 

3.  ʇʦʣʫʯʝʥʠʝ 

ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʄʝʥʝʜʞʝʨʦʤ 

ʄʝʥʝʜʞʝʨ ʧʦ 

ʨʘʙʦʪʝ ʩ 

ʢʣʠʝʥʪʘʤʠ 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʝʨʝʜʘʥʥʳʡ 

ʤʝʥʝʜʞʝʨʫ] 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʦʣʫʯʝʥʥʳʡ 

ʤʝʥʝʜʞʝʨʦʤ] 

  4 

4.  ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʧʠʩʴʤʘ ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

ʄʝʥʝʜʞʝʨ ʧʦ 

ʨʘʙʦʪʝ ʩ 

ʢʣʠʝʥʪʘʤʠ 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʦʣʫʯʝʥʥʳʡ 

ʤʝʥʝʜʞʝʨʦʤ] 

ʇʠʩʴʤʦ ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

[ʉʬʦʨʤʠʨʦʚʘʥʥʦʝ] 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʧʠʩʴʤʘ ʢʣʠʝʥʪʫ 

ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʚ ʘʛʝʥʪʩʪʚʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ 3 

ʨʘʟʘ 

MS Outlook 5 

5.  ʇʝʨʝʜʘʯʘ ʧʠʩʴʤʘ 

ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ ʧʦ 

ʵʣʝʢʪʨʦʥʥʦʡ 

ʧʦʯʪʝ 

ʄʝʥʝʜʞʝʨ ʧʦ 

ʨʘʙʦʪʝ ʩ 

ʢʣʠʝʥʪʘʤʠ 

ʇʠʩʴʤʦ ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

[ʉʬʦʨʤʠʨʦʚʘʥʥʦʝ] 

ʇʠʩʴʤʦ ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

[ʇʝʨʝʜʘʥʥʦʝ 

ʢʣʠʝʥʪʫ] 

  ʂʣʠʝʥʪ 

ʧʨʠʰʝʣ ʚ 

ʘʛʝʥʪʩʪʚʦ? 

ɼɸ: 7 

ʅɽʊ: 6 

6.  ʇʨʦʚʝʨʢʘ 

ʢʦʣʠʯʝʩʪʚʘ 

ʦʪʧʨʘʚʣʝʥʥʳʭ 

ʧʠʩʝʤ ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

ʄʝʥʝʜʞʝʨ ʧʦ 

ʨʘʙʦʪʝ ʩ 

ʢʣʠʝʥʪʘʤʠ 

ʇʠʩʴʤʦ ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

[ʇʝʨʝʜʘʥʥʦʝ 

ʢʣʠʝʥʪʫ] 

ʂʦʣʠʯʝʩʪʚʦ ʧʠʩʝʤ 

ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

[ʆʪʧʨʘʚʣʝʥʥʳʭ] 

  ʇʠʩʴʤʦ 

ʦʪʧʨʘʚʣʝʥʦ 

3 ʨʘʟʘ? 

ɼɸ: ʂʦʥʝʮ 

ʧʨʦʮʝʩʩʘ / 

ʂʣʠʝʥʪ ʥʝ 

ʧʨʠʰʝʣ ʚ 

ʘʛʝʥʪʩʪʚʦ 

ʅɽʊ:4 

 

7.  ɺ ʩʣʫʯʘʝ ʧʨʠʭʦʜʘ 

ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ r 

ʢʣʠʝʥʪʫ 

ʄʝʥʝʜʞʝʨ ʧʦ 

ʨʘʙʦʪʝ ʩ 

ʢʣʠʝʥʪʘʤʠ 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʦʣʫʯʝʥʥʳʡ 

ʤʝʥʝʜʞʝʨʦʤ] 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʝʨʝʜʘʥʥʳʡ 

ʢʣʠʝʥʪʫ] 

  7 

8.  ʇʦʣʫʯʝʥʠʝ 

ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʂʣʠʝʥʪ ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʝʨʝʜʘʥʥʳʡ 

ʢʣʠʝʥʪʫ] 

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ 

ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

[ʇʦʣʫʯʝʥʥʳʡ 

ʢʣʠʝʥʪʦʤ] 

  ʂʦʥʝʮ 

ʧʨʦʮʝʩʩʘ / 

ʆʙʲʝʢʪ 

ʧʦʩʪʘʚʣʝʥ 

ʥʘ ʫʯʝʪ 
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ʅʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʭ ʰʘʛʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʩʦʟʜʘʚʘʝʤʦʡ ɸʉ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ɸʉ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʧʨʦʮʝʩʩ ʧʦʩʪʘʥʦʚʢʠ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ [1, 2]. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʠʤʝʨ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʭ ʰʘʛʦʚ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. 

ʊʘʙʣʠʮʘ 2. ʊʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʰʘʛʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʐʘʛʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, 

ʧʦʜʣʝʞʘʱʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ  

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ɸʉ  

ʄʘʢʨʦʰʘʛ 4 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʫ 

ʉʙʦʨ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ɸʛʝʥʪʦʤ ʧʦ 

ʥʝʜʚʠʞʠʤʦʩʪʠ 

ɺ ɸʉ ʜʦʣʞʝʥ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʩʙʦʨ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ 

(ɿʘʷʚʢʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ; ɼʦʛʦʚʦʨ ʦ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ; 

ɼʦʚʝʨʝʥʥʦʩʪʴ; ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

ʆʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; ʈʝʝʩʪʨʦʚʦʝ ʜʝʣʦ; 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʠʟ ɽɻʈʅ), ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ 

ʫʯʝʪ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʠʝʥʪʫ 

ɸʛʝʥʪʦʤ ʧʦ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʇʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ 

ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʠʝʥʪʫ ɸʛʝʥʪʦʤ ʧʦ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʄʝʥʝʜʞʝʨʫ ʧʦ ʨʘʙʦʪʝ 

ʩ ʢʣʠʝʥʪʘʤʠ  

ɺ ɸʉ ʜʦʣʞʥʘ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʠʝʥʪʫ ɸʛʝʥʪʦʤ ʧʦ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʄʝʥʝʜʞʝʨʫ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ʇʦʣʫʯʝʥʠʝ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ 

ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʠʝʥʪʫ ʄʝʥʝʜʞʝʨʦʤ 

ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ɺ ɸʉ ʜʦʣʞʥʦ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʧʦʣʫʯʝʥʠʝ ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʠʝʥʪʫ ʄʝʥʝʜʞʝʨʦʤ ʧʦ 

ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ 

ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʢʣʠʝʥʪʘ ʚ ʘʛʝʥʪʩʪʚʦ 

ʄʝʥʝʜʞʝʨʦʤ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ɺ ɸʉ ʜʦʣʞʥʦ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʢʣʠʝʥʪʘ ʚ ʘʛʝʥʪʩʪʚʦ 

ʄʝʥʝʜʞʝʨʦʤ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ʇʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ ʩ 

ʧʨʠʛʣʘʰʝʥʠʝʤ ʢʣʠʝʥʪʘ ʚ ʘʛʝʥʪʩʪʚʦ 

ʄʝʥʝʜʞʝʨʦʤ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ɺ ɸʉ ʜʦʣʞʥʘ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʧʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʠʩʴʤʘ ʢʣʠʝʥʪʫ ʦ ʛʦʪʦʚʥʦʩʪʠ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ 

ʄʝʥʝʜʞʝʨʦʤ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ʇʨʦʚʝʨʢʘ ʢʦʣʠʯʝʩʪʚʘ ʦʪʧʨʘʚʣʝʥʥʳʭ 

ʧʠʩʝʤ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʢʣʠʝʥʪʘ ʚ 

ʘʛʝʥʪʩʪʚʦ 

ɺ ɸʉ ʜʦʣʞʥʘ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʧʨʦʚʝʨʢʘ ʢʦʣʠʯʝʩʪʚʘ 

ʦʪʧʨʘʚʣʝʥʥʳʭ ʧʠʩʝʤ ʢʣʠʝʥʪʫ ʩ ʧʨʠʛʣʘʰʝʥʠʝʤ ʚ ʘʛʝʥʪʩʪʚʦ 

ʇʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʄʝʥʝʜʞʝʨʦʤ 

ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ɺ ɸʉ ʜʦʣʞʥʘ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʄʝʥʝʜʞʝʨʦʤ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ 

ʇʦʣʫʯʝʥʠʝ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʂʣʠʝʥʪʦʤ 

ɺ ɸʉ ʜʦʣʞʝʥ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʧʦʣʫʯʝʥʠʝ ʧʘʢʝʪʘ 

ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʂʣʠʝʥʪʦʤ 
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ʅʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ɸʉ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʧʨʦʮʝʩʩ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ: 

1. ʉʦʙʠʨʘʪʴ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʫʯʝʪ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʠʝʥʪʫ ʠʟ ɸʉ; 

2. ʇʝʨʝʜʘʚʘʪʴ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʤʝʥʝʜʞʝʨʫ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ; 

3. ʆʧʦʚʝʱʘʪʴ ʢʣʠʝʥʪʘ ʦ ʛʦʪʦʚʥʦʩʪʠ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ; 

4. ʆʪʧʨʘʚʣʷʪʴ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʫ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ; 

5. ʇʨʠʩʳʣʘʪʴ ʦʪʚʝʪ ʦ ʧʦʣʫʯʝʥʠʠ ʢʣʠʝʥʪʦʤ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʘʢʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ 

ʩʦʟʜʘʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʂʦʤʧʣʝʢʩʥʳʡ 

ʘʥʘʣʠʟè. ʇʦʩʦʙʠʝ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʥʝ ʥʘʨʫʰʘʝʪ 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʥʦʛʦ ʨʝʝʩʪʨʘ ʠʣʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʤʝʝʪ 

ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʠ ʚʢʣʶʯʘʝʪʩʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʦʙʦʣʦʯʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ, ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ. 

 

CREATION OF ELECTRONIC TRAINING MANUAL OF DISCIPLINE "COMPLEX 

ANALYSIS"  

Kaliev I. A., Nasir kēzē N. 

Currently, active development of computer tools for the teaching of educational disciplines is 

being carried out. Almost all basic academic disciplines are creating electronic textbooks and teaching 

aids. The article presents the development of an electronic textbook intended for studying the discipline 

"Comprehensive Analysis". The manual fully ensures stable operation and does not violate the integrity 

of the system, system registry or system software, it has a minimum size and is included without 

additional software or shells. 

Keywords: e-learning tool, complex analysis. 

 

ʈʘʟʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ (ʕʋʇ) ʩʣʝʜʫʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʫʧʝʥʴ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʳʥʝʰʥʠʡ ʵʪʘʧ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʠʟʫʯʘʪʴ ʜʣʷ ʘʢʪʠʚʥʦʡ 

ʨʘʙʦʪʳ ʚ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ ʧʨʠʤʝʥʷʶʪ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 
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ʢʦʤʧʴʶʪʝʨʘ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʦʙʣʘʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ ʦʙʲʝʤ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʜʛʦʪʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʛʦ ʧʨʦʬʠʣʷ ʩ ʧʦʤʦʱʴʶ ʫʩʪʦʷʚʰʠʭʩʷ 

ʤʝʪʦʜʠʢ ʧʨʝʧʦʜʘʚʘʥʠʷ. 

ʇʦʪʨʝʙʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʩʪʘʣ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʙʝʟ ʝʛʦ 

ʘʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʥʝʣʴʟʷ ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ, ʦʪʨʘʙʦʪʢʠ ʥʘʚʳʢʦʚ ʠ 

ʫʤʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʯʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ [1, 3]. 

ɺ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʧʨʦʥʠʢʘʶʪ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʝʱʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ [8, 

10]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ 

ʵʣʝʢʪʨʦʥʥʳʤ ʫʯʝʙʥʠʢʘʤ ʠ ʧʦʩʦʙʠʷʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʫʯʝʙʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. 

ʕʋʇ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʘʢʪʥʦʤ ʚʠʜʝ; 

- ʥʘʣʠʯʠʝ ʨʝʜʘʢʪʫʨʳ ʠ ʦʙʥʦʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʩʦʙʠʷ; 

- ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʫʶ ʥʘʚʠʛʘʮʠʶ; 

- ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʥʦʩ ʥʘ ʩʲʝʤʥʳʭ ʥʦʩʠʪʝʣʷʭ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʠʪʦʛʝ, ʤʳ ʧʦʣʫʯʘʝʤ ʕʋʇ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʩʝʙʝ ʚʝʩʴ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʩʚʦʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʚʥʝ ʩʪʝʥ ʚʫʟʘ. 

ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʩʠʣʳ ʥʘ 

ʧʦʠʩʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʩʚʦʠʪʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʥʠʷ ʟʘ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ. 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʕʋʇ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʚʩʝ ʘʩʧʝʢʪʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ 

çʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟè [6]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʝ çʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟè, ʧʦʜʛʦʪʦʚʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ [4, 5, 7, 9, 11, 12]; 
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- ʠʟʫʯʠʪʴ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʠʤ 

[10]; 

- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʩʦʙʠʡ [2]; 

- ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʩʦʙʠʷ; 

- ʦʧʨʝʜʝʣʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ, ʜʠʟʘʡʥ ʧʦʩʦʙʠʷ. 

ʇʦʜʛʦʪʦʚʢʫ ʕʋʇ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ: 

- ʈʘʟʨʘʙʦʪʢʘ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʕʋʇ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʧʝʮʠʬʠʢʘ ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ, ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʮʝʣʠ ʠʟʫʯʘʝʤʦʛʦ ʢʫʨʩʘ. ʇʦʩʣʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʬʦʨʤʝ 

ʕʋʇ. 

- ʀʟʫʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʕʋʇ. 

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʙʨʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ, 

ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʝʩʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

- ʉʦʟʜʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʘʤʦʛʦ ʕʋʇ. 

- ɺʥʝʜʨʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʕʋʇ. 

ɺʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʫʯʝʙʥʦʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ, ʠʟʫʯʝʥʘ ʩʧʝʮʠʬʠʢʘ ʕʋʇ. ʀʩʩʣʝʜʦʚʘʥ ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʕʋʇ, ʠ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʠʩʮʠʧʣʠʥʳ 

çʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟè. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʛʦ ʕʋʇ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʘ ʧʝʨʠʦʜʘ: 

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ. 

2. ʉʙʦʨʦʯʥʳʡ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ: ʚʳʙʦʨ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʦʪʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ, 

ʨʘʟʨʘʙʦʪʢʘ ʦʛʣʘʚʣʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʫ ʪʝʢʩʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʬʘʡʣʳ ʧʦ ʨʘʟʜʝʣʘʤ.  

ɺ ʩʙʦʨʦʯʥʦʤ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʚʩʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʬʘʡʣʳ ʚʥʝʜʨʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʦʙʦʣʦʯʢʫ, ʨʝʘʣʠʟʦʚʘʥ ʛʠʧʝʨʪʝʢʩʪ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ. 

ʉʦʟʜʘʥʥʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʦʠʪ ʠʟ ʙʣʦʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ çʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟè, ʛʣʦʩʩʘʨʠʡ ʩ ʢʣʶʯʝʚʳʤʠ ʩʣʦʚʘʤʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʳ ʧʦ ʢʫʨʩʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʨʘʟʙʠʪ ʥʘ ʨʘʟʜʝʣʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʦʜʨʘʟʜʝʣʳ; ʢʘʞʜʳʡ ʧʦʜʨʘʟʜʝʣ 

ʩʦʜʝʨʞʠʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʩʦʙʠʷ ʪʘʢʦʚʘ, ʯʪʦ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪʚʝʯʘʝʪ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ:  

- ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ ʧʦ ʨʘʟʜʝʣʘʤ, ʪʝʤʘʤ, ʧʘʨʘʛʨʘʬʘʤ, ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʨʷʜʦʢ 

ʠʟʫʯʝʥʠʷ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ;  
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- ʠʤʝʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ;  

- ʢʦʤʧʘʢʪʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ;  

- ʢʨʘʪʢʦ ʠ ʷʩʥʦ ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ;  

- ʝʩʪʴ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʩʩʳʣʢʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ;  

- ʛʨʘʬʠʯʝʩʢʠ ʦʬʦʨʤʣʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʣʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɼʣʷ ʥʘʙʦʨʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʕʋʇ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ 

ʪʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ: LibreOffice Writer, Microsoft Word. ɼʣʷ ʩʦʟʜʘʥʠʷ ʕʋʇ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ ʛʠʧʝʨʪʝʢʩʪʦʚʦʡ ʨʘʟʤʝʪʢʠ HTML, ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʟʘʧʨʦʩʘʤ, 

ʚʦʟʥʠʢʰʠʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʩʦʙʠʷ. ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚʝʙ-ʩʪʨʘʥʠʮ, ʟʘʜʘʥʠʷ 

ʮʚʝʪʘ, ʰʨʠʬʪʘ, ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʜʨʫʛʠʭ ʥʘʩʪʨʦʝʢ ʦʙʲʝʢʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʢʘʩʢʘʜʥʳʝ ʪʘʙʣʠʮʳ ʩʪʠʣʝʡ CSS [2]. 

ʅʘʙʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsoft 

Equation 3.0, ʚʭʦʜʷʱʝʡ ʚ ʩʦʩʪʘʚ Microsoft Office. ɺʩʪʘʚʢʘ ʬʦʨʤʫʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ 

Word, Excel, PowerPoint, Outlook (ʚ ʙʦʣʴʰʦʤ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʵʣʝʤʝʥʪʘ, ʦʪʢʨʳʪʦʛʦ ʚ ʬʦʨʤʝ) ʠ 

Access (ʚ ʧʦʣʝ ʦʙʲʝʢʪʘ OLE). 

ɼʣʷ ʧʨʠʜʘʥʠʷ ʟʘʢʦʥʯʝʥʥʦʛʦ ʚʠʜʘ ʕʋʇ ʝʛʦ ʦʙʦʣʦʯʢʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ 

Delphi 7. ʉʪʨʫʢʪʫʨʘ ʩʦʟʜʘʥʥʦʛʦ ʕʋʇ ʩʣʝʜʫʶʱʘʷ: 

- ʉʪʘʨʪʦʚʘʷ ʩʪʨʘʥʠʮʘ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1. ʉʪʘʨʪʦʚʘʷ ʩʪʨʘʥʠʮʘ 
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- ʉʧʠʩʦʢ ʣʝʢʮʠʡ (ʨʠʩ. 2). 

 

ʈʠʩʫʥʦʢ 2. ʉʧʠʩʦʢ ʣʝʢʮʠʡ 

- ʇʫʥʢʪ çʀʥʪʝʨʥʝʪ ï ʨʝʩʫʨʩʳè (ʨʠʩ. 3). 

 

ʈʠʩʫʥʦʢ 3. ʀʥʪʝʨʥʝʪ ï ʨʝʩʫʨʩʳ 
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- ʇʫʥʢʪ ʛʣʦʩʩʘʨʠʡ (ʨʠʩ. 4). 

 

ʈʠʩʫʥʦʢ 4. ɻʣʦʩʩʘʨʠʡ 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘʤʠ ʩʦʟʜʘʥʦ ʕʋʇ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟè, ʩʥʘʙʞʝʥʥʳʡ ʠʣʣʶʩʪʨʘʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʛʣʷʜʥʦʡ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ; 

ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʥʘʚʠʛʘʮʠʶ ʠ ʨʘʟʜʝʣ ʦʩʥʦʚʥʳʭ ʪʝʨʤʠʥʦʚ ʠ ʬʦʨʤʫʣ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʎʝʥʥʦʩʪʴ 

ʕʋʇ ʩʦʩʪʦʠʪ ʝʱʝ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʩʪʨʦ ʜʦʧʦʣʥʷʪʴ ʠ ʠʟʤʝʥʷʪʴ ʪʝʢʩʪʦʚʳʡ ʠʣʠ 

ʠʣʣʶʩʪʨʘʪʠʚʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʯʪʦ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ 

ʢʥʠʞʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʟʣʦʞʝʥʠʷ. 

ʉʦʟʜʘʥʥʦʝ ʕʋʇ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʫʜʦʙʥʦʡ ʬʦʨʤʦʡ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ. ʇʨʠ ʧʦʤʦʱʠ ʥʝʛʦ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʇʨʦʧʫʩʪʠʚ 

ʟʘʥʷʪʠʝ, ʩʪʫʜʝʥʪ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʪʫ ʠʣʠ ʠʥʫʶ ʪʝʤʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠ ʧʦʤʦʱʠ ʕʋʇ. 

ɼʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ ʩʦʟʜʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ, ʘʙʠʪʫʨʠʝʥʪʦʚ, 

ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʪʦʜʠʩʪʦʚ. ɺʳʧʫʩʢʥʠʢʠ ʰʢʦʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʭʦʜʷʪ 

ʝʞʝʛʦʜʥʫʶ ʠʪʦʛʦʚʫʶ ʘʪʪʝʩʪʘʮʠʶ ʚ ʬʦʨʤʝ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʟʘʤʝʥʘ (ɽɻʕ) ʧʦ ʙʘʟʦʚʳʤ 

ʧʨʝʜʤʝʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠʦʙʨʝʪʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʘ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. ɺ 

ʧʨʝʜʣʘʛʘʝʤʦʤ ʵʣʝʢʪʨʦʥʥʦʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ʧʨʠʚʦʜʷʪʩʷ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ 

ʚʘʨʠʘʥʪʦʚ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʟʘ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʚʘʨʠʘʥʪʳ ʟʘʜʘʯ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʦʪʚʝʪʳ ʥʘ ʥʠʭ, ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ, ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

 

ESTABLISHMENT OF THE ELECTRONIC EDUCATIONAL -METHODOLOGICAL BOOK 

FOR PREPARATION FOR THE USE ON MATHEMATICS  

Kaliev I.A., Nasir kēzē N. 

The article presents the development of an electronic educational-methodical manual intended for 

methodological support of students of senior classes, entrants, teachers of mathematics and 

methodologists. Graduates of the schools of the Russian Federation undergo an annual final certification 

in the form of the Unified State Exam (EGE) in basic subjects, including mathematics. In this connection, 

the development of an electronic educational and methodological manual for the preparation for the USE 

in mathematics becomes urgent. In the proposed electronic educational and methodological manual, the 

solutions of typical USE variants in mathematics for the last several years, variants of tasks for 

independent solutions, answers to them, reference materials are given. 

Keywords: electronic educational-methodical manual, USE on mathematics. 

 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʘʢʦʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʢʫʨʩ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʬʦʨʤʘʪʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʠʣ ʙʳ ʫʯʘʱʠʤʩʷ ʚʳʧʫʩʢʥʳʭ ʢʣʘʩʩʦʚ ʚʦʟʤʦʞʥʦʩʪʴ çʥʘʙʠʪʴ ʨʫʢʫè ʚ 

ʨʝʰʝʥʠʠ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʚʢʣʶʯʝʥʥʳʭ ʚ ɽɻʕ. ʈʘʟʫʤʝʝʪʩʷ, ʙʘʟʦʚʘʷ ʧʦʜʛʦʪʦʚʢʘ 
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ʚʳʧʫʩʢʥʠʢʦʚ ʢ ɽɻʕ ʚʝʜʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʫʯʝʥʠʷ ʚ ʰʢʦʣʝ. ʆʜʥʘʢʦ, 

ʫʩʠʣʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʫʯʘʱʠʭʩʷ ʢ ʠʪʦʛʦʚʦʤʫ ʵʢʟʘʤʝʥʫ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʦʙʫʯʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪ ʤʥʦʛʦʝ. 

ʇʦʜʛʦʪʦʚʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʙʫʜʝʪ ʫʜʦʙʥʳʤ 

ʧʦʜʩʧʦʨʴʝʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʩʪʫʧʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ. 

ɹʝʟ ʩʦʤʥʝʥʠʷ, ʚ ʦʙʫʯʝʥʠʠ ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʧʝʜʘʛʦʛʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʚʥʝʜʨʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʨʠʦʙʨʝʪʘʶʪ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ ʦʙʫʯʝʥʠʷ, ʢʘʢ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʚ 

ʠʟʣʦʞʝʥʠʠ, ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʦʡ 

ʟʘʜʘʯʝʡ. ʕʣʝʢʪʨʦʥʥʳʝ ʧʦʩʦʙʠʷ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʯʘʪʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʧʨʦʜʫʢʮʠʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1]. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʰʝʡ ʮʝʣʠ ʧʨʝʜʩʪʦʷʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ 

[2, 9]; 

- ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʦʣʦʯʢʠ ʧʦʩʦʙʠʷ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʨʘʟʜʝʣʘʤ ʤʘʪʝʤʘʪʠʢʠ; 

- ʚʥʝʜʨʠʪʴ ʢʦʥʪʝʥʪ ʚ ʵʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʮʝʣʠ ʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ: 

ʠʟʫʯʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ, ʩʧʨʘʚʦʯʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ: ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ; ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦ ʠʟʣʦʞʝʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʢʫʨʩ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ɽɻʕ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʧʦʵʪʘʧʥʦ. 

1. ɺʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

2. ʉʦʟʜʘʪʴ ʦʛʣʘʚʣʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʫʙʨʠʢʠ. 

3. ʈʝʘʣʠʟʦʚʘʪʴ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʛʠʧʝʨʪʝʢʩʪ. 

4. ʇʦʜʛʦʪʦʚʠʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. 

5. ɺʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʘʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ [3, 4, 5, 6, 7, 8], ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʩʪʘʚʣʝʥʥʳʤ ʟʘʜʘʯʘʤ, ʷʚʣʷʶʱʠʝʩʷ ʣʘʢʦʥʠʯʥʳʤʠ ʠ ʫʜʦʙʥʳʤʠ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʛʠʧʝʨʪʝʢʩʪʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 

çʊɽʆʈʀʗ. ʇʈɸʂʊʀʂɸ. ʀʅʅʆɺɸʎʀʀè 
ʗʅɺɸʈʔ 2018 

ʄɸʊɽʄɸʊʀʂɸ 
 

 
24 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʨʘʟʨʘʙʦʪʘʥʦ ʦʛʣʘʚʣʝʥʠʝ, ʪ. ʝ. ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʟʙʠʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʥʘ 

ʨʘʟʜʝʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʦʜʫʣʝʡ, ʤʠʥʠʤʘʣʴʥʳʭ ʧʦ ʦʙʲʝʤʫ, ʥʦ ʮʝʣʴʥʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʘ ʪʘʢʞʝ 

ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʙʘʟʦʚʳʭ ʧʦʥʷʪʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʛʦʪʦʚʣʝʥ ʧʨʦʝʢʪ ʛʠʧʝʨʪʝʢʩʪʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʚʦʧʣʦʱʝʥʠʷ. 

ɿʘʪʝʤ ʨʝʘʣʠʟʦʚʘʥ ʛʠʧʝʨʪʝʢʩʪ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ, ʢʦʪʦʨʦʝ 

ʜʝʣʘʝʪ ʝʛʦ ʧʦʣʝʟʥʳʤ ʜʣʷ ʢʣʘʩʩʥʳʭ ʟʘʥʷʪʠʡ, ʫʜʦʙʥʳʤ ʜʣʷ ʫʯʘʱʠʭʩʷ ʠ ʫʯʠʪʝʣʝʡ.  

ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʠʟʘʡʥʘ ʧʦʩʦʙʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʩʨʝʜʩʪʚʘ [9]. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʮʝʥʘʨʠʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʠʩʫʥʢʦʚ, ʛʨʘʬʠʢʦʚ, ʬʦʨʤʫʣ, 

ʩʥʠʤʢʦʚ ʵʢʨʘʥʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʅʘ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ: ʨʝʜʘʢʪʦʨʳ NVU, NotePad++, ʧʨʦʛʨʘʤʤʘ Universal Document Converter, 

ʨʝʜʘʢʪʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ MathType, ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ Adobe Photoshop.  

 

ʈʠʩʫʥʦʢ 1. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ ʚʝʙ-ʩʘʡʪʘ ʩ ʬʫʥʢʮʠʷʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʠʟʫʘʣʴʥʳʡ HTML-
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ʨʝʜʘʢʪʦʨ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ CMS NVU. ɺʥʝʰʥʠʡ ʜʠʟʘʡʥ ʩʪʨʘʥʠʮ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

ʚʳʧʦʣʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʩʢʘʜʥʳʭ ʪʘʙʣʠʮ ʩʪʠʣʝʡ CSS. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʚ ʨʘʩʪʨʦʚʦʤ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ Adobe Photoshop.  

ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʚʳʧʦʣʥʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʧʦʩʦʙʠʷʤ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʤʝʱʝʥʳ ʥʘ ʵʢʨʘʥʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʩʤʳʩʣʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʣʦʛʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʚʦʩʧʨʠʷʪʠʝ 

ʠ ʧʦʥʠʤʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʦʪʢʨʳʚʘʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ çʇʦʜʛʦʪʦʚʢʘ ʢ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝè (ʨʠʩ. 1). 

ʕʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ʠ ʩʦʜʝʨʞʠʪ 20 ʟʘʜʘʥʠʡ. 

ʏʘʩʪʴ 1 ʩʦʩʪʦʠʪ ʠʟ 14 ʟʘʜʘʥʠʡ ʩ ʢʨʘʪʢʠʤ ʦʪʚʝʪʦʤ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʧʦ ʤʘʪʝʨʠʘʣʫ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ. 

ʏʘʩʪʴ 2 ʩʦʩʪʦʠʪ ʠʟ 6 ʟʘʜʘʯ ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ʕʣʝʢʪʨʦʥʥʦʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ çʇʦʜʛʦʪʦʚʢʘ ʢ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝè ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

- çɻʣʘʚʥʘʷè; 

- çʈʫʙʨʠʢʠè; 

- çʆʪʚʝʪʳè; 

- çʉʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳè; 

- çɹʠʙʣʠʦʛʨʘʬʠʷè. 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʩʦʜʝʨʞʠʪ ʧʫʥʢʪʳ çɻʣʘʚʥʘʷè, çʉʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳè, 

çʆʪʚʝʪʳè, çɹʠʙʣʠʦʛʨʘʬʠʷè. 

ɺ ʨʘʟʜʝʣ çʈʫʙʨʠʢʠè ʚʭʦʜʷʪ ʚʘʨʠʘʥʪʳ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʡ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʪʝʤ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʈʘʟʜʝʣ ʤʦʞʝʪ ʣʝʛʢʦ ʦʙʥʦʚʣʷʪʴʩʷ ʠ ʧʦʧʦʣʥʷʪʴʩʷ ʩʚʝʞʝʡ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʂʘʞʜʳʡ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʟʜʝʣʦʚ ʨʝʰʘʝʪ ʩʚʦʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʟʘʜʘʯʫ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ. ʇʨʠʚʝʜʝʤ ʠʭ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʥʠʤ. 

ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ ʛʠʧʝʨʩʩʳʣʦʢ. 

ɺ ʦʩʥʦʚʥʦʡ ʦʙʣʘʩʪʠ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʠʟʣʦʞʝʥʦ ʧʨʠʚʝʪʩʪʚʠʝ ʠ ʧʦʞʝʣʘʥʠʷ ʧʦʩʝʪʠʪʝʣʶ.  

ʂʥʦʧʢʘ ʤʝʥʶ çɻʣʘʚʥʘʷè ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʦʟʚʨʘʪ ʚ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ ʠʟ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʩʪʨʘʥʠʮʳ, ʦʪ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʚ ʜʨʫʛʠʝ ʨʘʟʜʝʣʳ ʢʦʣʦʥʢʠ çʈʫʙʨʠʢʠè. ɸ ʢʥʦʧʢʠ ʤʝʥʶ 

çʉʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳè, çʆʪʚʝʪʳè, çɹʠʙʣʠʦʛʨʘʬʠʷè ʧʦʟʚʦʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʢʨʳʚʘʪʴ ʠ 

ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ, ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. ʕʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʩʭʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ 

çʇʦʜʛʦʪʦʚʢʘ ʢ ɽɻʕ ʧʦ ʤʘʪʝʤʘʪʠʢʝè (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ 

 ʊʘʢʞʝ ʫʜʦʙʩʪʚʦʤ ʜʣʷ ʧʦʩʝʪʠʪʝʣʷ ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʮʚʝʪʦʤ ʧʦʩʝʱʝʥʥʘʷ ʨʘʥʝʝ 

ʩʩʳʣʢʘ, ʦʪʣʠʯʥʳʤ ʦʪ ʮʚʝʪʘ ʥʝʧʦʩʝʱʸʥʥʦʡ ʩʩʳʣʢʠ ʠ ʥʘʣʠʯʠʝ ʧʨʦʢʨʫʪʢʠ ʩʪʨʘʥʠʮ. 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʨʘʟʜʝʣʘʤ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ (ʨʠʩ. 3). 

 

ʈʠʩʫʥʦʢ 3. ʈʘʟʜʝʣ çʉʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳè 
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 ɺ ʨʘʟʜʝʣʝ çʆʪʚʝʪʳè ʤʦʞʥʦ ʥʘʡʪʠ ʦʪʚʝʪʳ ʟʘʜʘʯ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ (ʨʠʩ. 4). 

 
ʈʠʩʫʥʦʢ 4. ʈʘʟʜʝʣ çʆʪʚʝʪʳè 

 ʈʘʟʜʝʣ çɹʠʙʣʠʦʛʨʘʬʠʷè ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦʜʠʤʫʶ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ (ʨʠʩ. 5). 

 
ʈʠʩʫʥʦʢ 5. ʈʘʟʜʝʣ çɹʠʙʣʠʦʛʨʘʬʠʷè 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʩʦʙʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
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