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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬ-

ʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʩʤʘʨʪʬʦʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝ-

ʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʤʦʪʠʚʘʮʠʠ ʠ ʨʘʩʰʠ-

ʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ 

ʧʨʦʝʢʪʦʚ. ʉʤʘʨʪʬʦʥʳ ʩʣʫʞʘʪ ʜʘʪʯʠʢʘʤʠ, ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʩʠʩʪʝʤʘʤʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʨʠʚʝʜʝʥʳ ʥʝ-

ʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʘʨʪʬʦʥʦʚ ʢʦʤʘʥʜʘʤʠ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʨʝ-

ʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

Abstract. The article discusses the organization of schoolchildren design and 

research activities using modern digital technologies. The use of smartphones in the 

process of performing physical experiments affects the increase in the level of moti-

vation and expands the possibilities of independent work of schoolchildren on the 

implementation of projects. Smartphones serve as sensors, measuring devices, digi-

tal processing systems and communication tools. Some examples of the use of 

smartphones by the schoolchildren teams in the implementation of research projects 

are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʮʠʬʨʦ-

ʚʘʷ ʜʠʜʘʢʪʠʢʘ, ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʤʝʥʝʥʠʝ ʩʤʘʨʪʬʦʥʦʚ ʚ ʦʙʨʘʟʦʚʘ-

ʥʠʠ. 

Keywords: design and research activities, digital didactics, digital devices, 

the use of smartphones in education. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠ ̫ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ [1]. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʝʡʯʘʩ ʫʜʝʣʷʝʪʩʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥ-

ʥʦʡ ʨʘʙʦʪʝ ʚ ʰʢʦʣʘʭ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʠ ʨʘʟʚʠʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʅʘʮʠʦʥʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʡ ʠʥʠʮʠʘʪʠʚʳ çʅʘʰʘ ʥʦʚʘʷ ʰʢʦʣʘè (ʫʪʚ. ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ ʦʪ 4 ʬʝʚʨʘʣʷ 

2010 ʛ. N ʇʨ-271) ʦʢʘʟʳʚʘʝʪʩʷ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʦʙʫʯʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ 
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ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʘʭ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʬʠʣʷ. ɿʘ ʩʯʝʪ ʵʪʦʡ ʧʦʜʜʝʨʞʢʠ 

ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʦʨʛʘʥʠʟʫʶʪʩʷ ʠ ʧʨʦʚʦʜʷʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʝ ʵʣʝʢʪʠʚʥʳʝ ʢʫʨʩʳ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ.  

ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʘʚʪʦʨʘʤʠ 

ʨʘʟʨʘʙʦʪʘʥ ʠ ʚʥʝʜʨʝʥ ʤʝʞʧʨʝʜʤʝʪʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʵʣʝʢʪʠʚʥʳʡ ʢʫʨʩ ʬʠʟʠʢʠ 

ʜʣʷ ʫʯʘʱʠʭʩʷ ʠʥʞʝʥʝʨʥʳʭ ʢʣʘʩʩʦʚ ʣʠʮʝʝʚ. ʂʫʨʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʘ ʚʟʘʠ-

ʤʦʜʦʧʦʣʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʤʦʜʫʣʷ: çʌʠʟʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪè ʠ çʂʦʤʧʴʶ-

ʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè [2]. ɺ ʪʦʤ ʠ ʜʨʫʛʦʤ ʤʦʜʫʣʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʦʙʣʝʤʥʳʡ ʧʦʜʭʦʜ ʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʢʦʤʘʥʜʥʘʷ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ.  

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʡ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ: ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʪʠʚʘ-

ʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʨʦʙʣʝʤʘ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʚ ʜʘʥʥʦʤ ʬʦʨʤʘʪʝ ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʱʠʭʩʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʨʠ ʵʪʦʤ ʚ ʜʦʤʘʰʥʠʭ 

ʫʩʣʦʚʠʷʭ ʫ ʰʢʦʣʴʥʠʢʦʚ ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ 

ʦʙʳʯʥʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʫʟ ʠ ʰʢʦʣʘ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝ-

ʧʝʥʠ ʨʝʰʠʪʴ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ 

ʫʩʪʨʦʡʩʪʚ (ʩʤʘʨʪʬʦʥʳ, ʥʦʫʪʙʫʢʠ, ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠ ʪ. ʜ.) ʚ ʢʘʯʝ-

ʩʪʚʝ ʦʩʥʦʚʳ ʜʦʤʘʰʥʝʡ ʣʘʙʦʨʘʪʦʨʠʠ ʰʢʦʣʴʥʠʢʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʫʯʘʱʠʭʩʷ ʠʤʝʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʋ ʨʷʜʘ ʰʢʦʣʴʥʠʢʦʚ ʜʘʞʝ ʝʩʪʴ 3D ʧʨʠʥʪʝʨʳ ʚ 

ʠʭ ʨʘʩʧʦʨʷʞʝʥʠʠ. ʎʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʞʠʟʥʠ ʦʙʫʯʘʶʱʠʭʩʷ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʤʥʦʛʠʝ ʰʢʦʣʴʥʠʢʠ 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʶʪ ʩʚʦʠ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʤʘʨʪ-

ʬʦʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪʬʦʥʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʰʢʦʣʴʥʠʢʦʚ ʢ ʟʘʥʷʪʠʶ ʝʩʪʝʩʪʚʝʥʥʦʥʘ-

ʫʯʥʳʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ, ʥʦ ʠ ʨʘʩʢʨʦʝʪ ʜʣʷ ʥʠʭ ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, 
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ʧʦʤʦʞʝʪ ʚʟʛʣʷʥʫʪʴ ʥʘ ʥʠʭ ʩ ʥʦʚʦʡ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʢʘʞʜʦʤʫ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʩʚʦʶ ʜʦʤʘʰʥʶʶ ʬʠʟʠʯʝʩʢʫʶ ʣʘʙʦʨʘʪʦʨʠʶ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʩʤʘʨʪʬʦʥ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ ʜʘʪʯʠʢʦʚ, ʪʘʢʠʭ 

ʢʘʢ: ʜʘʪʯʠʢ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʘʢʩʝʣʝʨʦʤʝʪʨ, ʜʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʜʘʪʯʠʢ ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʛʠʨʦʩʢʦʧ. ʉʤʘʨʪʬʦʥʳ ʦʩʥʘʱʝʥʳ ʤʠʢʨʦʬʦʥʘʤʠ, ʬʦʪʦʢʘʤʝʨʘʤʠ, ʚʠ-

ʜʝʦʢʘʤʝʨʘʤʠ (ʥʝʢʦʪʦʨʳʝ ʚʠʜʝʦʢʘʤʝʨʳ ʩʤʘʨʪʬʦʥʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʢʦʨʦʩʪʴ 

ʩʲʝʤʢʠ ʙʦʣʝʝ 120 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ). ʅʘ ʩʤʘʨʪʬʦʥʳ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʠʛ-

ʥʘʣʳ ʩ ʜʘʪʯʠʢʦʚ, ʧʨʦʚʦʜʠʪʴ ʨʘʩʯʝʪʳ ʠ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʤʘʨʪʬʦʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʠʟʤʝ-

ʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʰʢʦʣʴʥʠ-

ʢʘʤʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ: ʧʦʚʳʰʝʥʠʝ ʤʦ-

ʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ 

ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʢʦʤʦʛʦ ʚ ʨʘʙʦʪʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʭʨʦʥʠʟʘ-

ʮʠʠ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʠʣʠ ʥʦʫʪʙʫʢʦʤ. ʄʥʦʛʠʝ ʰʢʦʣʴʥʠʢʠ ʧʨʦʷʚ-

ʣʷʶʪ ʫʜʠʚʣʝʥʠʝ ʠ ʠʥʪʝʨʝʩ, ʢʦʛʜʘ ʫʟʥʘʶʪ, ʯʪʦ ʢʘʤʝʨʳ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ 

ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʝʪʝʢʪʦʨʳ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʪʝ-

ʣʝʚʠʟʠʦʥʥʦʛʦ ʧʫʣʴʪʘ. 

ɹʝʟʫʩʣʦʚʥʦ, ʩʤʘʨʪʬʦʥ ʥʝ ʟʘʤʝʥʠʪ ʧʦʣʥʦʮʝʥʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ. 

ɽʛʦ ʪʦʯʥʦʩʪʠ ʥʝ ʚʩʝʛʜʘ ʭʚʘʪʘʝʪ, ʝʛʦ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʳʩʦʢʠʭ ʠʣʠ ʥʠʟ-

ʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʠʟ-

ʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʦʛʨʘʥʠʯʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʟʥʘʢʦʤʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʧʨʠʥʮʠʧʘʤʠ ʨʘʙʦʪʳ ʠʟʤʝ-

ʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʬʠʟʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʨʘʙʦʪʳ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ 

ʚ ʩʤʘʨʪʬʦʥʘʭ, ʠʭ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʐʢʦʣʴʥʠʢʠ ʜʦʣʞʥʳ 
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ʥʘʫʯʠʪʴʩʷ ʦʮʝʥʠʚʘʪʴ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝ-

ʥʠʡ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʦʙʫʯʘʶʱʠʝʩʷ ʥʘʯʠʥʘʶʪ ʨʝʘʣʴʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʤʘʨʪʬʦʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʧʨʦʚʝʜʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʤʘʨʪʬʦʥʳ ʜʣʷ ʟʘʧʠʩʠ ʩʚʦʠʭ ʚʳʩʪʫʧʣʝʥʠʡ, ʩʦʟʜʘʥʠʷ ʜʝʤʦʥʩʪʨʘʮʠ-

ʦʥʥʳʭ ʨʦʣʠʢʦʚ, ʫʯʘʩʪʠʷ ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʇʨʠʚʝʜʝʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʘʨʪʬʦʥʦʚ ʢʘʢ ʘʚʪʦʥʦʤ-

ʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʰʢʦʣʴʥʠʢʘʤʠ. 

ɺ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ ʜʚʘ ʩʤʘʨʪʬʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʘʥʘʣʠʟʘ ʩʧʝʢʪʨʘ 

ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʨʦʝʢʪʝ çɸʢʫʩʪʠʯʝʩʢʘʷ ʣʠʥʟʘè [3] (ʩʤ. ʨʠ-

ʩʫʥʦʢ 1).  

 

 

ʈʠʩʫʥʦʢ 1 ð ʇʨʦʝʢʪ çɸʢʫʩʪʠʯʝʩʢʘʷ ʣʠʥʟʘè 

ʆʜʠʥ ʠʟ ʜʚʫʭ ʩʤʘʨʪʬʦʥʦʚ ʩʣʫʞʠʣ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʘ ʟʚʫʢʦʚʳʭ ʯʘ-

ʩʪʦʪ, ʩʠʛʥʘʣ ʩ ʢʦʪʦʨʦʛʦ ʧʦʜʘʚʘʣʩʷ ʥʘ ʘʢʫʩʪʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ (ʮʠʣʠʥʜʨ ʩʧʨʘʚʘ 

ʥʘ ʨʠʩʫʥʢʝ 1). ʅʘ ʧʫʪʠ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʧʝʥʦ-

ʧʣʘʩʪʘ ʘʢʫʩʪʠʯʝʩʢʘʷ ʟʦʥʥʘʷ ʧʣʘʩʪʠʥʢʘ ʌʨʝʥʝʣʷ (ʚ ʮʝʥʪʨʝ ʨʠʩʫʥʢʘ 1). ɺʪʦʨʦʡ 

ʩʤʘʨʪʬʦʥ (ʩʣʝʚʘ ʥʘ ʨʠʩʫʥʢʝ 1) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʟʘʪʦʨʘ ʫʨʦʚʥʷ 

ʛʨʦʤʢʦʩʪʠ ʟʚʫʢʘ.  

ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʨʦʝʢʪʝ çʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʪʦʣʴ-

ʥʦʡ ʣʘʤʧʳè ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʩʤʘʨʪʬʦʥʝ ʧʨʠʣʦʞʝʥʠʡ çʉʧʝʢʪʨè ʠ 
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çʃʶʢʩʤʝʪʨè ʰʢʦʣʴʥʠʢʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟʣʫʯʝ-

ʥʠʷ ʥʘʩʪʦʣʴʥʦʡ ʣʘʤʧʳ. 

ɺ ʧʨʦʝʢʪʝ çɸʢʫʩʪʠʯʝʩʢʠʝ ʙʠʝʥʠʷè ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʢʫ-

ʩʪʠʯʝʩʢʠʭ ʙʠʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ ʩʤʘʨʪʬʦʥʘ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ ʨʝʛʫ-

ʣʠʨʫʝʤʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʟʚʫʢʦʚʳʭ ʯʘʩʪʦʪ. ɺ ʵʪʦʤ ʞʝ ʧʨʦʝʢʪʝ ʰʢʦʣʴʥʠʢʠ ʥʘʫʯʠ-

ʣʠʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʤʘʨʪʬʦʥʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

ʆʩʦʙʝʥʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʧʨʦʝʢʪ ʢʦʤʘʥʜʳ ʫʯʘʱʠʭʩʷ ʦʜʠʥʥʘʜʮʘʪʦʛʦ 

ʢʣʘʩʩʘ çʅʘʚʠʛʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʠʥʝʨʮʠʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚè.  

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʚʳʧʦʣʥʷʣʩʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʤʘʥʜʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ (ʬʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ) ʠ ʟʘʢʣʶʯʘʣʩʷ ʚ ʨʘʟ-

ʨʘʙʦʪʢʝ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤ rʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚʥʫʪʨʠ ʟʜʘ-

ʥʠʡ ʠ ʟʘʢʨʳʪʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʛʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʜʦʩʪʫʧʥʘ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠ-

ʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʩʤʘʨʪʬʦʥʘ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʨʦʙʦʪ ʩʦ ʩʤʘʨʪʬʦʥʦʤ, ʜʚʠʞʫ-

ʱʠʡʩʷ ʥʘ ʬʦʥʝ ʢʦʦʨʜʠʥʘʪʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʩʝʪʢʠ ʚ ʚʠʜʝ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʢʘʨ-

ʪʠʥʳ ʣʘʟʝʨʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

 

ʈʠʩʫʥʦʢ 2 ð ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʨʦʙʦʪ ʩʦ ʩʤʘʨʪʬʦʥʦʤ, ʧʝʨʝʤʝʱʘʶʱʠʡʩʷ ʥʘ ʬʦʥʝ ʩʝʪʢʠ 

ɼʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʟʘʧʠʩʳʚʘʣʠʩʴ ʥʘ ʮʠʬʨʦʚʫʶ ʢʘʤʝʨʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʘʥʘʣʠʟʘ ʪʨʘʝʢʪʦʨʠʠ, ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʟʘʧʠʩʴʶ ʟʥʘʯʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʠ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʯʠʩʣʝʥʥʳʤ ʘʣʛʦ-

ʨʠʪʤʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʠʬʨʦʚʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 
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ʩʤʘʨʪʬʦʥʘ. ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʨʦʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪʦʚʦʡ ʤʦ-

ʜʝʣʠ ʜʣʷ ʘʧʨʦʙʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʠʤʝʶʱʝʛʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʘʞʥʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ʅʘʰ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʤʘʨʪʬʦʥʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ ʰʢʦʣʴʥʠʢʘʤʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʫʯʘ-

ʱʠʭʩʷ, ʫʣʫʯʰʝʥʠʝ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ 

ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʷʝʤʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ. 
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ʩʪʚʝʥʥʳʭ ʥʘʫʢ (ʙʠʦʣʦʛʠʠ, ʬʠʟʠʢʠ, ʭʠʤʠʠ), ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʚʫʟʝ 

ʠ ʰʢʦʣʝ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 9-ʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ, ʊʦʤʩʢ, 1ï2 ʥʦʷʙʨ ̫2016 ʛ. ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊɻʇʋ, 2016. ʉ. 133ï136. 
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AUTOMATION OF MANAGEMEN T OF THE EDUCATIONAL  PROCESS 

IN THE UNIVERSITY. E XPERIENCE IN DEVELOP MENT, 

IMPLEMENTATION AND O PERATION  

Bratischenko Vladimir Vladimirovich 

Baikal State University, Russia, Irkutsk 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʫʨʦʚʥʝʡ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ: 

ʨʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʨʘʙʦ-

ʯʠʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʛʦʜʦʚʦʝ ʠ ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʦʨʛʘ-

ʥʠʟʘʮʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ. 

Abstract. The work presents the experience of using information technologies 

to automate all levels of educational process management: development of basic 

professional educational programs and work plans, annual scheduling and manage-

ment, organization of intermediate and current control. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠ-

ʩʪʝʤʘ, ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ, ʪʝʢʫʱʘʷ ʫʩʧʝʚʘʝʤʦʩʪʴ. 

Keywords: management of the educational process, information system, term 

performance, current performance 
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʙʦʣʝʝ ʯʝʤ ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʚʥʝʜ-

ʨʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹʘʡʢʘʣʴʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʘʥʘʣʦʛʠʯʥʘ 

ʤʥʦʛʠʤ ʜʨʫʛʠʤ [1], ʩ ʜʨʫʛʦʡ ï ʠʤʝʝʪ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʡ ʦʩʦʙʝʥʥʦʩʪʝʡ [2, 3]. 

ʆʧʠʩʳʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʠ ʚʣʠʷʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʩʪʠʣʴ ʠ ʭʘʨʘʢʪʝʨ ʫʧʨʘʚʣʝʥʠʷ.  

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʚʫʟʝ ï ɻ ʪʦ ʤʥʦʛʦʫʨʦʚ-

ʥʝʚʳʡ ʧʨʦʮʝʩʩ. ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʫʧʨʘʚʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʬʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫ-

ʜʘʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ. ʅʝ ʙʫʜʝʤ ʦʙʩʫʞʜʘʪʴ ʌɻʆʉ,r ʭʦʪʷ 

ʧʨʷʤʦʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚʳʤʳʚʘʝʪ ʠʟ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʜʠʩ-

ʮʠʧʣʠʥʳ, ʢʦʪʦʨʳʝ ʥʝ ʥʘʭʦʜʷʪ ʧʨʷʤʦʛʦ ʦʪʨʘʞʝʥʠʷ ʚ ʢʦʤʧʝʪʝʥʮʠʷʭ. ʉʣʝʜʫʶ-

ʠɦʡ ʫʨʦʚʝʥʴ ï ʨʘʙʦʯʠʝ ʫʯʝʙʥʳʝ ʧʣʘʥʳ (ʈʋʇ), ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʢʘʞʜʦʡ ʜʠʩʮʠ-

ʧʣʠʥʳ ʫʢʘʟʘʥʳ ʦʙʲʝʤʳ ʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʯʘʩʘʭ ʠ ʩʪʫʜʝʥʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ 

ʟʘʯʝʪʥʳʭ ʝʜʠʥʠʮʘʭ (ʢʨʝʜʠʪʘʭ). ʉʦʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʈʋʇ ʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ (ʚ ʙʘʟʝ ʜʘʥʥʳʭ) ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʟʘʜʘʯʠ: 

¶ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʧʣʘʥʦʚ, 

¶ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʦʚ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ (ʨʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʯʘʩʘʭ, 

ʢʨʝʜʠʪʘʭ, ʧʦ ʩʝʤʝʩʪʨʘʤ, ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʌɻʆʉ), 

¶ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʬʝʜʨʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʩʝʤʝʩʪʨʘʤ, 

¶ ʚʳʷʚʣʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʦʜʠʥʘʢʦʚʳʭ ʜʠʩʮʠʧʣʠʥ ʧʦ ʬʦʨʤʠʨʫʝʤʳʤ 

ʢʦʤʧʝʪʝʥʮʠʷʤ ʜʣʷ ʨʘʟʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʦʮʠʬʨʦʚʢʠ ʈʋʇ ï ɻ ʪʦ ʩʦʟʜʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ 

ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʫʯʝʙʥʳʡ ʛʦʜ ʧʦ ʩʝʤʝʩʪʨʘʤ. ɼʣʷ ʵʪʦʛʦ, ʢʨʦʤʝ 

ʧʣʘʥʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʫʯʝʙʥʳʭ ʛʨʫʧʧ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʧʨʠʚʝʣʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʠʪʝʨʘʮʠʦʥʥʦ. ʂʘʬʝʜʨʳ, ʘʥʘʣʠ-

ʟʠʨʫʷ ʦʙʲʝʤʳ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ, ʚʳʷʚʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʥʝʜʦ-

ʩʪʘʪʢʠ. ʕʪʦ ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʈʋʇ ʠ ʧʦʚʪʦʨʥʦʡ ʛʝʥʝʨʘʮʠʠ 

ʥʘʛʨʫʟʢʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʚʫʟʘ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦ ʩʪʘʨʘʝʪʩʷ ʩʚʝʩʪʠ ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʠ ʢ ʤʠʥʠʤʫʤʫ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ ʛʦʜʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʠʪʴ ʚ ʦʛʨʘʥʠ-

ʯʝʥʥʳʝ ʩʨʦʢʠ. 
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ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʣʘʥʠʨʦʚʘʥʠʷ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʘʬʝʜʨʘʭ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʦʩʤʦʪʨʫ ʩʚʦʝʡ 

ʥʘʛʨʫʟʢʠ ï ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʧʣʘʥʘ çʩʥʠʟʫè. ʕʪʦʪ ʵʪʘʧ 

ʪʘʢʞʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʝʨʠʦʜ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʩʦʩʪʘʚ-

ʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʝʜʝʣʢʠ ʨʘʩʧʠʩʘʥʠʷ ʠʟ-ʟʘ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʚʢʣʶʯʘʝʪʩʷ ʙʣʦʢʠʨʦʚʢʘ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʩʦ-

ʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʡ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ, ʢʨʦʤʝ ʦʯʝʚʠʜʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ï 

ʥʝʤʝʜʣʝʥʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʜʦʩʪʫʧʘ ʚʩʝʭ ʢ ʨʘʩʧʠʩʘʥʠʶ ʯʝʨʝʟ ʩʘʡʪ, ʧʦʟʚʦʣʷʝʪ ʨʝ-

ʰʘʪʴ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʟʘʜʘʯʠ: 

¶ ʢʦʥʪʨʦʣʴ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʘʫʜʠʪʦʨʥʦʛʦ ʬʦʥʜʘ, 

¶ ʣʝʛʢʠʡ ʧʦʠʩʢ ʠ ʙʨʦʥʠʨʦʚʘʥʠʝ ʩʚʦʙʦʜʥʦʡ ʘʫʜʠʪʦʨʠʠ, 

¶ ʧʦʠʩʢ ʥʘʢʣʘʜʦʢ, çʦʢʦʥè ʠ ʜʨʫʛʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʨʘʩʧʠʩʘʥʠʷʭ, 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʦʢ ʝʞʝʤʝʩʷʯʥʦʛʦ ʞʫʨʥʘʣʘ ʫʯʝʪʘ ʨʘʙʦʪʳ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ. 

ɼʝʢʘʥʘʪʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʩʩʠʡ. ʂʦʤʧʴ-

ʶʪʝʨʥʳʡ ʫʯʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʵʪʠʤ 

ʜʘʥʥʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ ʚʩʝʤʠ ʫʯʘʩʪʥʠ-

ʢʘʤʠ: ʩʪʫʜʝʥʪʘʤʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʢʘʬʝʜʨʘʤʠ, ʜʝʢʘʥʘʪʘʤʠ, ʨʝʢʪʦʨʘʪʦʤ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʜʘʶʪ ʤʥʦʞʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʭ ʵʬʬʝʢʪʦʚ: 

¶ ʩʥʠʞʝʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ ʘʥʘʣʠʟʘ, 

¶ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʫʧʨʘʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʩʷ ʥʝʦʙ-

ʭʦʜʠʤʘʷ ʘʥʘʣʠʪʠʢʘ: ʩʪʫʜʝʥʪ ʚʠʜʠʪ ʚʩʝ ʩʚʦʠ ʦʮʝʥʢʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʦʮʝ-

ʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠʟʫʯʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚ-

ʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʜʝʢʘʥ ʘʥʘʣʠʟʠʨʫʝʪ ʠʪʦʛʠ ʨʘʙʦʪʳ ʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʡ, ʠ ʩʪʫʜʝʥʪʦʚ, ʨʝʢʪʦʨʘʪ ʧʦʣʫʯʘʝʪ ʠʥʩʪʨʫʤʝʥʪ ʧʨʦʛʥʦʟʘ ʦʪʯʠʩʣʝʥʠʡ 

ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʛʨʫʧʧʘʭ, ʠ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʚ 

ʮʝʣʦʤ, 
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¶ ʠʪʦʛʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʩʧʨʘʚʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʩ ʤʠ-

ʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ, 

¶ ʨʝʡʪʠʥʛ ʩʪʫʜʝʥʪʦʚ ʧʦ ʦʮʝʥʢʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʲʝʢʪʠʚʥʫʶ ʦʩʥʦʚʫ 

ʜʣʷ ʧʦʦʱʨʝʥʠʡ ʠ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ. 

ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʪʝʢʫʱʝʡ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ï ʦʢʘʟʘʣʩʷ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʩʘʤʳʤ ʩʣʦʞʥʳʤ [4, 5]. ʇʨʠʯʠʥʳ ʦʯʝ-

ʚʠʜʥʳ:  

¶ ʚʠʜʳ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʧʦʩʦʙʘʤ 

ʧʨʦʚʝʜʝʥʠʷ, ʪʨʫʜʦʝʤʢʦʩʪʷʤ, ʩʣʦʞʥʦʩʪʷʤ, ʰʢʘʣʘʤ ʦʮʝʥʠʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʷʤ 

ʫʯʝʪʘ,  

¶ ʫʯʝʪ ʪʝʢʫʱʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʪʨʝʙʫʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʘʞʜʦʤʫ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʶ ʘʜʝʢʚʘʪʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʦʧʠʩʘʥʠʷ ʠ ʫʯʝʪʘ ʪʝʢʫʱʝʡ ʨʘ-

ʙʦʪʳ, 

¶ ʢʘʞʜʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʫʞʥʦ ʦʙʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʤʧʴʶ-

ʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ ʢʦʨʨʝʢʪʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ. 

ʊʦʣʯʢʦʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʫʯʝʪʘ ʪʝʢʫʱʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦʩʣʫ-

ʞʠʣʘ ʦʯʝʨʝʜʥʘʷ ʘʢʢʨʝʜʠʪʘʮʠʷ. ɺ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʥʝʡ ʙʳʣʦ ʨʝʰʝʥʦ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʜʠʩʮʠʧʣʠʥ, ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ. ʆʮʝʥʦʯʥʦʝ ʩʨʝʜʩʪʚʦ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʧʦʜʚʦʜʠʪ ʠʪʦʛʠ ʥʝʢʦʪʦʨʦʡ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʘʣʝʝ ʥʘʟʳʚʘʝʪʩʷ 

ʟʘʜʘʥʠʝʤ. ɿʘʜʘʥʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, ʜʦʢʣʘʜ, ʪʝʩʪ, ʫʯʘʩʪʠʝ ʚ ʢʦʣ-

ʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʦʙʲʝʤʥʳʝ ʨʘʙʦʪʳ, ʢʘʢ ʢʫʨ-

ʩʦʚʦʡ ʧʨʦʝʢʪ, ʦʪʯʝʪ ʧʦ ʧʨʘʢʪʠʢʝ ʠ ʚʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ.  

ʂʣʶʯʝʚʳʤ ʚʦʧʨʦʩʦʤ ʚ ʦʧʠʩʘʥʠʠ ʟʘʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʷʟʴ ʩ ʢʦʤʧʝʪʝʥʮʠ-

ʷʤʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʦʤʧʝʪʝʥʮʠ-

ʷʤʠ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʦʦʪʥʝʩʝʥʠʷ ʦʜʥʦʡ ʦʮʝʥʢʠ ʟʘ ʟʘʜʘʥʠʝ 

ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʟʘʜʘʥʠʝʤ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʨʝʜʣʦʞʝʥʦ ʜʝʣʠʪʴ ʟʘ-

ʜʘʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʳ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʦ ʯʠʩʣʫ ʢʦʤʧʝʪʝʥʮʠʡ. ʂʦʤʧʦʥʝʥʪʳ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʘʣʴʥʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʟʘʜʘʥʠʠ, ʠʣʠ 
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ʢʘʢ ʠʟʤʝʨʠʪʝʣʠ ʨʘʟʥʳʭ ʩʚʦʡʩʪʚ ʟʘʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʦʪ-

ʯʝʪʘ ʠ ʢʘʯʝʩʪʚʦ ʝʛʦ ʦʬʦʨʤʣʝʥʠʷ. 

ʉ ʟʘʜʘʥʠʝʤ ʩʚʷʟʳʚʘʝʪʩʷ ʝʛʦ ʪʨʫʜʦʝʤʢʦʩʪʴ ʚ ʟʘʯʝʪʥʳʭ ʝʜʠʥʠʮʘʭ. ʊʨʫʜʦ-

ʝʤʢʦʩʪʴ ʟʘʜʘʥʠʷ ʜʝʣʠʪʩʷ ʥʘ ʪʨʫʜʦʝʤʢʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʣʠʙʦ ʧʦ ʪʨʫʜʦʟʘʪʨʘ-

ʪʘʤ, ʣʠʙʦ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. ʉʫʤʤʘ ʟʘʯʝʪ-

ʥʳʭ ʝʜʠʥʠʮ ʟʘʜʘʥʠʡ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʪʨʫʜʦʝʤʢʦʩʪʠ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʧʦ ʜʠʩ-

ʮʠʧʣʠʥʝ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ï 

ʚʳʩʪʘʚʣʝʥʠʝ ʦʮʝʥʢʠ ʟʘ ʟʘʜʘʥʠʝ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʦʮʝʥʢʠ 

ʧʨʝʜʣʦʞʝʥʦ ʦʮʝʥʠʚʘʪʴ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʟʘʜʘʥʠʷ ʧʦ ʩʪʦʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ʉʪʦʙʘʣʣʴʥʘʷ ʰʢʘʣʘ ʣʝʛʢʦ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʚ ʜʨʫʛʠʝ ʰʢʘʣʳ, ʠʤʝʝʪ ʦʯʝʚʠʜʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʚʠʜʝ ʧʨʦʮʝʥʪʘ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ ʠʣʠ ʨʝʟʫʣʴʪʘʪʘ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ. ʅʘʚʝʨʥʦʝ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʩʪʦʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʝʝ 

ʠʟʣʠʰʥʷʷ ʜʝʪʘʣʠʟʘʮʠʷ: ʥʫ ʢʘʢ ʫʩʪʘʥʦʚʠʪʴ (ʠ ʦʙʲʷʩʥʠʪʴ) ʨʘʟʥʠʮʫ ʤʝʞʜʫ 67 ʠ 

68 ʙʘʣʣʘʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʘʜʘʧʪʠ-

ʨʦʚʘʣʠ ʩʚʦʠ ʤʝʪʦʜʠʢʠ ʦʮʝʥʠʚʘʥʠʷ ʢ ʩʪʦʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʠ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʧʦʟʚʦ-

ʣʠʣʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʚʚʦʜʠʪ ʩʦʜʝʨʞʘʪʝʣʴ-

ʥʳʝ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʳ, ʥʦʨʤʘʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʠʟ ʨʘʙʦʯʠʭ 

ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ, ʪʝʢʩʪ ʧʨʦʛʨʘʤʤʳ ʬʦʨʤʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ. ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʩʨʘʟʫ ʩʪʘʣ ʠʟʤʝʨʷʝʤʳʤ ʠ ʢʦʥʪʨʦ-

ʣʠʨʫʝʤʳʤ, ʘ ʪʨʫʜʦʝʤʢʦʩʪʴ ʩʥʠʟʠʣʘʩʴ ʚ ʨʘʟʳ ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʧʠʨʦ-

ʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʰʘʙʣʦʥʦʚ ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ. ɼʦ ʥʘʯʘʣʘ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠ-

ʧʣʠʥʳ ʨʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʘ, ʧʨʦʚʝʨʝʥʘ ʦʪʚʝʪʩʪʚʝʥ-

ʥʳʤ ʟʘ ʦʩʥʦʚʥʫʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ [3], ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʩʪʫʜʝʥʪʘʤ ʥʘ ʩʘʡʪʝ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʯʝʪʘ ʪʝʢʫ-

ʱʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ.  

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʪʝʢʫʱʝʛʦ ʫʯʝʪʘ, ʢʨʦʤʝ ʩʧʝ-

ʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʦʪʘʥʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʠ 
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ʘʚʪʦʨʠʟʘʮʠʠ (ʘʚʪʦʨʠʟʘʮʠʷ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ) ʧʨʠʣʦʞʝʥʠʝ 

ʧʨʝʜʣʘʛʘʝʪ ʚʳʙʨʘʪʴ ʟʘʥʷʪʠʝ ʠʟ ʨʘʩʧʠʩʘʥʠʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʩʪʫ-

ʜʝʥʪʦʚ ʠ ʚʚʝʩʪʠ ʦʮʝʥʢʠ ʟʘ ʚʳʙʨʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʘʜʘʥʠʷ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ 

ʩʪʫʜʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʟʘʤʝʥʷʝʪ ʪʨʘ-

ʜʠʮʠʦʥʥʳʝ çʢʦʥʜʫʠʪʳè ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɺʩʝ ʚʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝʤʝʜʣʝʥʥʦ 

ʧʝʨʝʜʘʶʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʪʘʢʞʝ, ʢʘʢ ʦʮʝʥʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ, 

ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ.  

ʊʘʢʦʡ ʢʦʥʪʨʦʣʴ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʉʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʧʦʩʪʦ-

ʥ̫ʥʦʝ ʥʘʧʦʤʠʥʘʥʠʝ ʦ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʠ ʝʝ ʚʳʧʦʣʥʝʥʠʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʫʯʝʪ ʠ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ. ʊʝʢʫʱʘʷ ʨʘ-

ʙʦʪʘ ʠ ʩʪʫʜʝʥʪʦʚ, ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝ-

ʥʠʷ.  

ʇʦ ʜʘʥʥʳʤ ʵʣʝʢʪʨʦʥʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʚʩʝ ʚʦʟʤʦʞ-

ʥʳʝ ʦʪʯʝʪʥʦʩʪʠ [5], ʥʘʯʠʥʘʷ ʩ ʧʘʩʧʦʨʪʦʚ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʥʳʤ ʧʨʦʬʠʣʝʤ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʠʩʩʠʠ ʧʦʣʫʯʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦ ʠʟʫʯʘʪʴ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʞʜʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʦʮʝʥʠʚʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʜʫʤʘʥ-

ʥʦʩʪʴ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ. 

ɺʥʝʜʨʝʥʠʝ ʦʧʠʩʘʥʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʦʥʝʯʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʚʳ-

ʷʚʣʝʥʠʶ ʮʝʣʦʛʦ ʩʧʠʩʢʘ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ. ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ï ʵʪʦ 

ʥʝʞʝʣʘʥʠʝ ʠʣʠ ʥʝʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʪ ʘʣʴʪʝʨʥʘʪʠʚ ʢʦʤʧʴʶʪʝʨʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ï ʢʦʥʪʨʦʣʴ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩʦ ʩʪʦʨʦʥʳ ʤʠʥʠʩʪʝʨʩʪʚʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʩʝʦʙʲʝʤʣʶʱʠʤ ʠ 

ʜʝʪʘʣʴʥʳʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʨʫʜʦʝʤʢʠʤ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʪʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʩʪʦʨʦʥʝ ʦʙʫʯʝʥʠʷ ʩ ʤʠʥʠ-

ʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʦʪʯʝʪʥʦʩʪʴ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʪʦʯʥʦ ʚʳʷʚʣʷʪʴ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ ʠ ʥʝʧʦʣʥʦʪʫ ʫʯʝʪʘ, ʘ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥ-

ʪʨʘʢʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʩʪʨʘʥʝʥʠʷ ʦʪʤʝʯʝʥʥʦʛʦ ʥʝʜʦ-

ʩʪʘʪʢʘ.  
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ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʠʩʘʥʠʶ ʨʘʙʦʯʠʭ 

ʧʨʦʛʨʘʤʤ ʜʠʩʮʠʧʣʠʥ ʠ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ. ʏʘʩʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪ 

ʟʘʜʘʥʠʷ ʢʘʢ çɿʘʜʘʥʠʝ 1è, çɿʘʜʘʥʠʝ 2è, é, ʘʥʘʣʦʛʠʯʥʦ ʙʝʩʩʦʜʝʨʞʘʪʝʣʴʥʦ ʦʧʠ-

ʩʳʚʘʶʪ ʢʦʤʧʦʥʝʥʪʳ, ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘʥʠʷ, ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ. ɺʳʷʚʣʝ-

ʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʠʩʘʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ ʪʨʝʙʫʶʪ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʫʯʝʙʥʦʡ ʨʘ-

ʙʦʪʳ, ʯʪʦʙʳ ʪʦʯʥʦ ʧʦʥʠʤʘʪʴ ʩʚʦʠ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ, ʩ ʜʨʫʛʦʡ ð ʨʫʢʦʚʦʜʠ-

ʪʝʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʢʦʥʪʨʦʣʠʨʫʶʪ ʢʘʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ. 

ɺʳʷʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʬʦʨʤʘʣʠʟʫʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ. 

ʄʥʦʛʠʝ ʟʘʜʘʥʠʷ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʥʠʭ. ɿʘʛʨʫʟʢʘ 

ʪʘʢʠʭ ʦʮʝʥʦʢ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦ-

ʪʦʨʦʡ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʦʮʝʥʦʢ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʦʜʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʦ ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʚʳʩʪʘʚʣʝʥʥʳʭ ʨʘʟʥʳʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʧʦ ʧʨʠʯʠʥʘʤ ʨʘʟʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʨʘʟʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʜʥʦʡ 

ʰʢʘʣʳ ʦʮʝʥʠʚʘʥʠʷ. ʆʨʜʠʥʘʣʴʥʳʝ ʰʢʘʣʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚ-

ʥʝʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʝ ʜʦʧʫʩʢʘʶʪ ʢʦʨʨʝʢʪʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʜʨʫʛʠʭ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʮʝʥʦʢ, ʠ ʧʨʦʠʟʚʦʣ ʚ ʠʟʤʝʨʝʥʠʠ ʪʨʫʜʦʝʤʢʦʩʪʝʡ. 

ʅʘʢʦʥʝʮ, ʥʝʨʝʰʝʥʥʳʤ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʩʦʦʪʥʝʩʝʥʠʝ ʦʮʝʥʦʢ ʪʝʢʫʱʝʡ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʪʝʭʥʦʣʦʛʠʡ ʦʙʲʝʜʠʥʝʥʠʷ ʪʘ-

ʢʠʭ ʦʮʝʥʦʢ, ʥʦ ʥʠ ʦʜʥʫ ʠʟ ʥʠʭ ʥʝʣʴʟʷ ʧʨʠʟʥʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʧʨʠʛʦʜʥʦʡ ʜʣʷ 

ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʡ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʤʥʦʛʠʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨ-

ʥʳʤʠ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʮʝʣʦʤ, ʢʘʢ ʦʯʝʥʴ ʩʣʦʞʥʦʛʦ, ʥʝʦʜʥʦʟʥʘʯʥʦʛʦ ʠ 
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ʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʷʚʣʝʥʠʷ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʚʳʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʭ ʠʟʫʯʝʥʠʶ ʠ 

ʧʦʠʩʢʫ ʤʝʪʦʜʦʚ ʠʭ ʨʘʟʨʝʰʝʥʠʷ. 
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THE VALUE OF PROFESSIONAL DEVELOPMENT AC CORDING TO 

WORLDSKILLS STANDARD S 

Natalya Sergeevna Vlasova 

Russian State Vocation Pedagogical University, Russia, Yekaterinburg  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʟʥʘʯʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʦʚʳʰʝ-

ʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚʳʩʰʝʡ ʰʢʦʣʳ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ, ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ ʢʫʨʩʘ çʊʝʭʥʦʣʦʛʠʠ ʬʨʦʥʪʝʥʜ ʨʘʟʨʘ-

ʙʦʪʢʠ (ʩ ʫʯʝʪʦʤ ʩʪʘʥʜʘʨʪʘ ɺʦʨʣʜʩʢʠʣʣʩ ʧʦ ʢʦʤʧʝʪʝʥʮʠʠ çɺʝʙ-ʜʠʟʘʡʥ ʠ ʨʘʟ-

ʨʘʙʦʪʢʘè)è.  

Abstract. The article considers the importance of remote professional devel-

opment of a higher school teacher in the context of a pandemic, the positive and 
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negative aspects of the course "Frontend development technologies (taking into ac-

count the Worldskills standard for the competence "Web Design and develop-

ment")". 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ, ʩʪʘʥʜʘʨʪ rɺʦʨʣʜʩʢʠʣʣʩ, ʬʨʦʥʪʝʥʜ ʨʘʟʨʘʙʦʪʢʘ, ʚʝʙ-ʜʠʟʘʡʥ. 

Keywords: additional education, advanced training, Worldskills standards, 

frontend development, web design. 

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʠʚʰʝʡʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ ʩʪʨʘʥʝ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʝʨʝʭʦʜʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʘʢ-

ʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʥʣʘʡʥ-ʰʢʦʣʳ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ ʧʦʚʳʰʝ-

ʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. ʋʜʘʣʝʥʥʳʡ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʥʝʩʦʤʥʝʥʥʦ ʦʙʣʘʜʘʝʪ ʩʫʱʝʩʪʚʝʥ-

ʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʠʟ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠʟ ʜʦʤʘ ʙʝʟ ʚʨʝʤʝʥ-

ʥʳʭ ʟʘʪʨʘʪ ʥʘ ʜʦʨʦʛʫ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʣʦʞʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦ ʚʠʜʝʦʟʘʧʠʩʷʤ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʟʘʥʷʪʠʠ, ʦʩʚʦʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚʠʜʝʦʩʚʷʟʠ.  

ɿʘʢʨʳʪʠʝ ʙʠʟʥʝʩʦʚ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʚ ʩʬʝʨʝ 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʩʪʘʣʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ 

ʦʨʛʘʥʠʟʦʚʘʣʦ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʉʦʶʟʦʤ çʄʦʣʦʜʳʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʳ (ɺʦʨʣʜʩʢʠʣʣʩ ʈʦʩʩʠʷ)è, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʫ-

ʯʝʥʠʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʣʠʮ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʝ-

ʥʠʷ 110 000 ʛʨʘʞʜʘʥ ʜʦ ʢʦʥʮʘ 2020 ʛʦʜʘ [3]. 

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ çʊʝʭʥʦʣʦʛʠʠ ʬʨʦʥʪʝʥʜ ʨʘʟʨʘʙʦʪʢʠ (ʩ 

ʫʯʝʪʦʤ ʩʪʘʥʜʘʨʪʘ ɺʦʨʣʜʩʢʠʣʣʩ ʧʦ ʢʦʤʧʝʪʝʥʮʠʠ çɺʝʙ-ʜʠʟʘʡʥ ʠ ʨʘʟʨʘʙʦʪʢʘè)è. 
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ɿʘʥʷʪʠʷ ʚ ʦʙʲʝʤʝ 144 ʯʘʩʦʚ ʧʨʦʭʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʥʝʜʝʣʴ ʚ ʩʨʝʜʝ Dis-

cord ï ʩʝʨʚʠʩʝ ʜʣʷ ʦʙʤʝʥʘ ʛʦʣʦʩʦʚʳʤʠ ʠ ʪʝʢʩʪʦʚʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʯʝʛʦ ʩʪʦʣʘ. ɿʘʢʘʥʯʠʚʘʣʩʷ ʢʫʨʩ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʤ ʵʢ-

ʟʘʤʝʥʦʤ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ ʪʘʢʞʝ ʚ ʩʨʝʜʝ Discord. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʬʨʘʛʤʝʥʪʳ ʟʘʥʷʪʠʡ ʚ ʩʨʝʜʝ Discord. 

 

 

ʈʠʩʫʥʦʢ 1 ð ʌʨʘʛʤʝʥʪʳ ʟʘʥʷʪʠʡ ʚ ʩʨʝʜʝ Discord 

ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʘʤ ʢʫʨʩʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

¶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ: ʩʦʟʜʘʥʠʝ 

ʧʨʦʪʦʪʠʧʘ ʤʘʢʝʪʘ ʙʫʜʫʱʝʛʦ ʩʘʡʪʘ, ʚʝʨʩʪʢʘ ʣʵʥʜʠʥʛʘ, ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʤʘʛʘ-

ʟʠʥʘ, ʘʜʘʧʪʠʚʥʘʷ ʚʝʨʩʪʢʘ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʨʘʟʨʝʰʝʥʠʷ ʵʢʨʘʥʦʚ, ʚʢʣʶʯʝʥʠʝ ʚ 

ʚʝʙ-ʩʪʨʘʥʠʮʫ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ, ʩʣʘʡʜʝʨ, ʬʦʨʤʘ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʬʠʣʴʪʨʳ ʪʦʚʘʨʦʚ, ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʨʪʳ Google ʠʣʠ ʗʥʜʝʢʩ;  

¶ ʦʭʚʘʪ ʙʦʣʴʰʦʛʦ ʩʪʝʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʧʨʠ ʚʝʨʩʪʢʝ ʩʘʡʪʘ: ʛʨʘʬʠʯʝʩʢʠʡ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʦʥʣʘʡʥ-ʩʝʨʚʠʩ Figma 
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ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʷʟʳʢ ʨʘʟʤʝʪʢʠ HTML5 ʠ ʷʟʳʢ ʠʝʨʘʨʭʠʯʝ-

ʩʢʠʭ ʩʪʠʣʝʚʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ CSS3, ʘʜʘʧʪʠʚʥʘʷ ʚʝʨʩʪʢʘ ʩʨʝʜʩʪʚʘʤʠ flex ʠ ʤʝ-

ʜʠʘʟʘʧʨʦʩʦʚ, CMS WordPress, ʚʝʨʩʪʢʘ ʚʩʝʭ ʟʘʜʘʥʠʡ ʥʘ ʨʝʘʣʴʥʦʤ ʭʦʩʪʠʥʛʝ; 

¶ ʚʠʜʝʦʟʘʧʠʩʴ ʚʩʝʭ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʥʦʚʴ ʧʨʦʩʤʦʪʨʝʪʴ ʤʘ-

ʪʝʨʠʘʣ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʝʥʠʷ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʤʘʪʝʨʠʘʣ 

ʪʝʤ, ʢʪʦ ʥʝ ʩʤʦʛ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʘ ʟʘʥʷʪʠʠ; 

¶ ʚʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ: ʦʙʲʷʩʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦ-

ʩʪʫʧʥʳʤ ʷʟʳʢʦʤ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʪʝʭ, ʢʪʦ ʚʧʝʨʚʳʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʵʪʦʡ 

ʪʝʤʦʡ. ʉʢʦʨʦʩʪʴ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʦʯʝʥʴ ʭʦʨʦʰʦ ʚʣʘʜʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʪʦʨʦʥʦʡ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ. 

ʂ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʤʦʤʝʥʪʘʤ ʢʫʨʩʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʘʢʠʝ: 

¶ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʦʚʣʘʜʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʫʨʩʦʚ ʩʦʩʪʘʚʣʷʝʪ ʯʝʪʳʨʝ ʥʝʜʝʣʠ ʠ ʟʘ ʪʘʢʦʡ ʩʨʦʢ, ʥʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʦʩʚʦʠʪʴ ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ 

ʩʘʡʪʘ, ʘʜʘʧʪʠʚʥʦʛʦ ʣʵʥʜʠʥʛʘ, ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʠ ʧʦʣʥʦʮʝʥʥʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ 

ʢ ʠʪʦʛʦʚʦʤʫ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤʫ ʵʢʟʘʤʝʥʫ ʧʨʦʩʪʦ ʥʝʨʝʘʣʴʥʦ; 

¶ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ ʥʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʵʢʟʘʤʝʥʝ ʦʪʚʝʜʝʥʦ 

ʦʯʝʥʴ ʤʘʣʦ ʚʨʝʤʝʥʠ, ʚʩʝʛʦ ʪʨʠ ʯʘʩʘ: ʥʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʵʢʟʘʤʝʥʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʩʚʝʨʩʪʘʪʴ ʘʜʘʧʪʠʚʥʳʡ ʤʘʢʝʪ ʣʵʥʜʠʥʛʘ, ʢʦʪʦʨʳʡ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘ-

ʥʠʶ ʚʢʣʶʯʘʝʪ ʜʝʩʷʪʴ ʙʣʦʢʦʚ, ʦʪʨʠʩʦʚʢʫ ʚʝʢʪʦʨʥʦʛʦ ʣʦʛʦʪʠʧʘ, ʩʦʟʜʘʥʠʝ ʩʣʘʡ-

ʜʝʨʘ, ʬʠʣʴʪʨʘ ʠ ʬʦʨʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʢʦʜʘ ʪʘʢʦʡ 

ʚʝʙ-ʩʪʨʘʥʠʮʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 800 ʜʦ 1000, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʟʘ ʪʨʠ ʯʘʩʘ ʵʢʟʘʤʝʥʘ, ʪ. ʝ. ʚ ʩʨʝʜʥʝʤ 4ï6 ʩʪʨʦʢ ʚ ʤʠʥʫʪʫ. ʇʨʠ ʵʪʦʤ 

ʥʝʦʙʭʦʜʠʤʦ ʚʝʜʴ ʥʝ ʧʨʦʩʪʦ ʥʘʙʨʘʪʴ ʢʦʜ, ʥʦ ʠ ʥʘʡʪʠ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ, ʯʪʦʙʳ 

ʤʘʢʝʪ ʠʤʝʣ ʢʦʨʨʝʢʪʥʫʶ ʢʦʤʧʦʟʠʮʠʶ, ʫʜʘʯʥʦʝ ʮʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ, ʯʪʦʙʳ 

ʩʣʘʡʜʝʨ ʨʘʙʦʪʘʣ ʠ ʧʝʨʝʣʠʩʪʳʚʘʣ ʬʦʪʦʛʨʘʬʠʠ, ʯʪʦʙʳ ʬʠʣʴʪʨ ʦʩʫʱʝʩʪʚʣʷʣ ʩʚʦʶ 

ʬʫʥʢʮʠʶ ʠ ʪ. ʜ. ʇʨʠ ʵʪʦʤ ʤʘʢʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʘʜʘʧʪʠʚʥʳʤ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʨʘʟ-

ʨʝʰʝʥʠʷ ʵʢʨʘʥʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʘʤ ʚʘʣʠʜʥʦʡ ʚʝʨʩʪʢʠ. ɽʩʣʠ ʧʦ-
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ʩʤʦʪʨʝʪʴ ʙʠʨʞʠ ʬʨʠʣʘʥʩʘ, ʪʦ ʥʘ ʪʘʢʫʶ ʨʘʙʦʪʫ ʚʝʙ-ʤʘʩʪʝʨʘ ʚʳʜʝʣʷʶʪ ʢʘʢ ʤʠ-

ʥʠʤʫʤ ʦʜʠʥ ʨʘʙʦʯʠʡ ʜʝʥʴ. ʆʙʫʯʘʝʤʳʡ, ʢʦʪʦʨʳʡ ʚʧʝʨʚʳʝ ʦʩʚʘʠʚʘʝʪ ʪʘʢʠʝ ʪʝʭ-

ʥʦʣʦʛʠʠ, ʟʘ ʪʨʠ ʯʘʩʘ ʩ ʚʝʨʩʪʢʦʡ ʣʵʥʜʠʥʛʘ ʚʨʷʜ ʣʠ ʩʧʨʘʚʠʪʩʷ; 

¶ ʟʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʬʠʮʠʘʣʴʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: 

ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʚʳʛʣʷʜʠʪ ʦʯʝʥʴ ʩʪʨʘʥʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʨʝʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʚ 

ʚʝʙ-ʩʪʫʜʠʷʭ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʣʴʟʫʶʪʩʷ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫ-

ʨʦʡ; 

¶ ʟʘʧʨʝʱʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʚʠʩʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʝʨʩʪʢʠ ʚʝʙ-ʩʪʨʘʥʠʮ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʘʤ W3C: ʥʘʧʦʤʥʠʤ, ʯʪʦ ʩʪʘʥʜʘʨʪʳ W3C (ʂʦʥʩʦʨ-

ʮʠʫʤ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ (ʘʥʛʣ. World Wide Web Consortium, W3C) ʦʧʠʩʳ-

ʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʘʣʠʜʥʦʩʪʠ ʢʦʜʘ HTML ʠ CSS, ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʦʯʝʥʴ 

ʤʥʦʛʦ, ʩʧʠʩʦʢ ʧʦʩʪʦʷʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ, ʥʘʠʟʫʩʪʴ ʠʭ ʟʥʘʶʪ, ʥʘʚʝʨʥʦ, ʪʦʣʴʢʦ 

ʦʯʝʥʴ ʦʧʳʪʥʳʝ ʚʝʙ-ʤʘʩʪʝʨʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʝ ʚʘʣʠʜʥʳʡ ʢʦʜ ʤʦʞʝʪ ʥʠʢʘʢ ʩʝʙʷ 

ʥʝ ʧʨʦʷʚʣʷʪʴ, ʤʘʢʝʪ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʠ ʨʘʙʦʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʧʨʘʚʠʣʴʥʦ, ʥʦ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʘʤ. ɿʘʧʨʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʣʠʜʘʪʦʨʳ ʧʨʦʚʝʨʢʠ ʢʦʜʘ 

ʪʘʢʞʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʢʦʨʨʝʢʪʝʥ, ʙʳʣʦ ʙʳ ʧʨʘʚʠʣʴʥʝʡ ʚ ʭʦʜʝ ʚʝʨʩʪʢʠ ʥʘ 

ʵʢʟʘʤʝʥʝ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʝʨʷʪʴ ʚʘʣʠʜʥʦʩʪʴ ʢʦʜʘ ʠ ʚʦʚʨʝʤʷ ʫʩʪʨʘʥʷʪʴ ʥʝʜʦ-

ʯʝʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʢʝʪ ʣʵʥʜʠʥʛʘ, ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʜ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʚʳʧʦʣʥʝʥ ʥʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʵʢʟʘʤʝʥʝ: ʦʙʱʠʡ 

ʦʙʲʝʤ ʢʦʜʘ HTML ʠ CSS ʩʦʩʪʘʚʠʣ 926 ʩʪʨʦʢ, ʨʝʘʣʠʟʦʚʘʥ ʬʠʣʴʪʨ ʪʫʨʦʚ ʧʦ ʧʷʪʠ 

ʢʨʠʪʝʨʠʷʤ, ʣʠʩʪʘʶʱʠʡʩʷ ʩʣʘʡʜʝʨ ʩ ʦʪʟʳʚʘʤʠ, ʬʦʨʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʄʘʢʝʪ 

ʙʳʣ ʦʮʝʥʝʥ ʚ 20 ʙʘʣʣʦʚ ʠʟ ʤʘʢʩʠʤʘʣʴʥʳʭ 24-ʭ. ʊʨʝʭ ʯʘʩʦʚ ʵʢʟʘʤʝʥʘ ʥʝ ʭʚʘ-

ʪʠʣʦ, ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʥʶʘʥʩʳ ʘʜʘʧʪʠʚʥʦʡ ʚʝʨʩʪʢʠ ʠ ʧʨʦʚʝʨʠʪʴ ʢʦʜ ʥʘ 

ʚʘʣʠʜʥʦʩʪʴ. 
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ʈʠʩʫʥʦʢ 2 ð ʇʨʠʤʝʨ ʣʵʥʜʠʥʛʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʵʢʟʘʤʝʥʝ 

ʧʦ ʩʪʘʥʜʘʨʪʘʤ ɺʦʨʣʜʩʢʠʣʣʩ: ʜʝʩʢʪʦʧʥʘʷ ʚʝʨʩʠʷ ʩʣʝʚʘ, ʤʦʙʠʣʴʥʘʷ ʚʝʨʩʠʷ ʩʧʨʘʚʘ 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʩʪʘʪʴʝ 

ɺʣʘʩʦʚʦʡ ʅ.ʉ. çɺʦʟʤʦʞʥʦʩʪʠ ʚʝʙ-ʰʢʦʣʳ ʚ ʨʘʤʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠè̫ [1]: 

1. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

2. ʇʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʦʜʫʣʷ.  

3. ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

4. ɺʥʝʜʨʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʦʜʝʨ-

ʞʘʪʝʣʴʥʳʡ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʙʣʦʢʠ ʜʣʷ ʚʩʝʭ ʤʦʜʫʣʝʡ. 

5. ʇʨʠʚʣʝʯʝʥʠʝ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-ʧʨʘʢʪʠʢʦʚ. 

ɺ ʮʝʣʦʤ ʢʫʨʩ ʧʨʦʭʦʜʠʣ ʦʯʝʥʴ ʜʠʥʘʤʠʯʥʦ, ʠʥʪʝʨʝʩʥʦ, ʧʦʟʥʘʚʘʪʝʣʴʥʦ, 

ʦʩʪʘʚʠʣ ʩʘʤʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ ʠ ʵʤʦʮʠʠ ʠ ʩʬʦʨʤʠʨʦʚʘʣ ʤʦʪʠʚʘ-

ʮʠʶ ʜʣʷ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ çWeb-ʜʠʟʘʡʥè ʠ çWeb-

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʢʦʪʦʨʫʶ ʠʟʫʯʘʶʪ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʙʘʢʘʣʘʚʨʦʚ ʚ 

ʈʦʩʩʠʡʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠ-

ʪʝʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʭʦʞʜʝʥʠʝ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʩʪʘʥ-

ʜʘʨʪʘʤ ɺʦʨʣʜʩʢʠʣʣʩ ʧʦʟʚʦʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʦʡʪʠ ʙʝʩʧʣʘʪʥʦʝ ʦʙʫʯʝʥʠʝ 

ʧʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ, ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʧʦʚʳʩʠʪʴ ʩʚʦʡ 

ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʨʳʥʢʘ ʪʨʫʜʘ. ʕʪʠ ʟʥʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ, ʯʪʦʙʳ ʚʥʝʜʨʷʪʴ ʠʭ ʚ ʫʯʝʙ-

ʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʠʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʪʘʢʞʝ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʚʦʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ.  
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EDUCATIONAL CONTENT GENERATION BASED ON EVOLUTIONAL 

DEGIGN METHODS AND D ISTRIBUTED LEDGER TE CHNOLOGIES  

Tamara Mikhailovna Volosatova  

Bauman Moscow State Technical University, Russia, Moscow  

Dmitry Evgenievich Belomoytsev  

Bauman Moscow State Technical University, Russia, Moscow 

ɸʥʥʦʪʘʮʠʷ. ʆʙʦʟʥʘʯʝʥʳ ʧʨʦʙʣʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʢʫʨʩʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ. ʈʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʬʦʨ-

ʤʠʨʦʚʘʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʫʨʩʦʚ ʧʨʠ ʧʦʤʦʱʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʩ ʫʯʝ-

ʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʙʣʦʢʯʝʡʥ. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʢʦʥʪʝʢʩʪʝ 

ʟʘʧʨʦʩʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʩʠʥʪʝʟʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ. 
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Abstract. The educational courses design problems using genetic algorithns 

is designated. Approach to educational elective courses content formation using ge-

netic algorithm with blockchain results storing is considered. The evolutionary tech-

nique of drawing up courses involving educational content requests big data analy-

sis is offered. The way of automation of design of individual programs of training is 

presented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ; ʤʝʪʦʜʠʢʘ ʩʠʥʪʝʟʘ; ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ; ʘʚʪʦʤʘʪʠʟʘʮʠʷ; ʵʚʦʣʶʮʠʦʥʥʘʷ ʤʝʪʦʜʠʢʘ, ʙʣʦʢ-

ʯʝʡʥ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ. 

Keywords: education course; synthesis method; additional education; auto-

mation, evolution method, blockchain, big data. 

ɸʥʘʣʠʟ ʦʧʳʪʘ ʚʳʧʦʣʥʝʥʠʷ ʨʷʜʘ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʤʥʦʛʠʤ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʪʨʝʙʦʚʘʣʦʩʴ ʧʨʦʭʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʩ ʮʝʣʴʶ 

ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ.  

ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʣʫʯʝʥʠʠ ʟʥʘʥʠʡ ʩʚʝʨʭ ʙʘʟʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʦʧʨʝʜʝʣʷʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʘʢʠʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʩʦʜʝʨ-

ʞʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʚ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʤʠʨʝ ʤʥʦʞʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʳʙʦʨ ʫʯʝʙʥʦʛʦ ʟʘʚʝ-

ʜʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ʩʪʘʥʦʚʠʪʩʷ ʚʝʩʴʤʘ ʥʝʧʨʦʩʪʦʡ ʟʘʜʘʯʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʣʘʛʘʝʤʳʡ 

ʵʪʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʥʘʙʦʨ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʟʘʯʘʩʪʫʶ ʥʝʦʜʥʦʨʦʜʝʥ, ʠ 
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ʪʨʝʙʫʶʪʩʷ ʝʱʝ ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʩʦʜʝʨ-

ʞʘʥʠʝ, ʘ ʟʘʪʝʤ ʦʮʝʥʠʪʴ ʠʭ ʚ ʧʣʘʥʝ ʧʦʪʝʥʮʠʘʣʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʜʦʦʙʨʘʟʦʚʘʥʠʠ.  

ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʘʢʪʫʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʠ ʠʥʪʝ-

ʛʨʘʮʠʠ ʚ ʝʝ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ [1].  

ʀʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʘ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʟʘʜʘʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʦʙʫʯʘʶʱʝʛʦʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʜʣʷ ʦʙʥʦʚʣʝʥʥʳʭ ʘʥʘʣʦʛʠʯʥʳʭ 

ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʫʩʣʦʚʠʡ. ɼʣʷ ʵʪʦʛʦ ʠʤʝʝʪ ʩʤʳʩʣ ʟʘʜʝʡʩʪʚʦʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʶ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʫʯʝʪ ʟʘʧʠʩʝʡ ʦ ʩʧʨʦʝʢ-

ʪʠʨʦʚʘʥʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʘʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʩʣʝ-

ʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʩʪʴ ʚʦʧʨʦʩʘ ʥʘʜʝʞʥʦʩʪʠ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʭʨʘʥʝʥʠʷ. ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʨʘʟʨʘʙʦʪʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʦʙʣʘʜʘʝʪ ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʝʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ð ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ [5]. 

ʇʦʜ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʨʝʝʩʪʨʦʤ ʧʦʥʠʤʘʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʤʝʞʜʫ ʫʟʣʘʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʭʨʘʥʝʥʠʷ ʟʘʧʠʩʝʡ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ 

ʨʝʛʠʩʪʨʘʮʠʠ. ʋʟʣʳ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʘʟʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʭʨʘʥʷʪ ʝʝ 

ʢʦʧʠʶ. ʀʟʤʝʥʝʥʠʷ ʚ ʨʝʝʩʪʨ ʛʝʥʝʨʠʨʫʶʪʩʷ ʠ ʚʥʦʩʷʪʩʷ ʫʟʣʘʤʠ ʩʝʪʠ ʥʝʟʘʚʠʩʠʤʦ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʙʥʦʚʣʝʥʠʷ ʨʝʝʩʪʨʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʡ ʠʟ ʝʛʦ ʢʦʧʠʡ, 

ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʪʦʨʫʶ ʫʪʚʝʨʞʜʘʶʪʩʷ ʫʟʣʘʤʠ ʧʫʪʝʤ ʛʦʣʦʩʦʚʘʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʥʩʝʥʩʫʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʥʷʪʳʤ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʨʝʝʩʪʨʦʤ ʘʣʛʦʨʠʪʤʘʤ ʝʛʦ ʦʙʥʦʚʣʝʥʠʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʭʨʘʥʠʤʳʭ ʚ ʥʝʤ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-

ʚʘʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʜʠʥʦʛʦ ʮʝʥʪʨʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʡ. 
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 ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ, ʙʣʦʢʯʝʡʥ ð ʚʳʩʪʨʦʝʥʥʳʡ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʩʚʷʟʥʳʡ ʩʧʠʩʦʢ ð ʥʝʧʨʝʨʳʚʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ 

ʮʝʧʦʯʢʘ ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʙʣʦʢʯʝʡʥʘ 

ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʨʝʝʩʪʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʠʭ ʥʝʦʙʷ-

ʟʘʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʩʚʷʟʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ʧʨʠ ʜʦʩʪʠʞʝ-

ʥʠʠ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʝʥʩʫʩʘ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ [6]. ɽʜʠʥʦʚʨʝʤʝʥʥʦ 

ʩʚʝʜʝʥʠʷ ʙʣʦʢʯʝʡʥʘ ʭʨʘʥʷʪʩʷ ʫ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʝʛʦ ʥʘʧʦʣʥʝʥʠʠ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʙʣʦʢʯʝʡʥʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʙʣʦʢʘʤʠ, ʚ ʢʦʪʦʨʳʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʵʪʠ ʜʘʥʥʳʝ. ʄʝʞʜʫ ʩʦʙʦʡ ʙʣʦʢʠ 

ʩʪʳʢʫʶʪʩʷ ʦʜʥʦʟʥʘʯʥʳʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʬʠʢʩʠʨʫʝʪʩʷ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʨʝʝʩʪʨʘ ʥʘ 

ʚʩʝʭ ʫʟʣʘʭ ʩʝʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʟʘʧʠʩʝʡ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʫʯʘʩʪʠʷ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʛʝʥʝʨʘʮʠʠ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʥʦʚʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʩʪʘʚ-

ʱʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ 

ʪʦʤʫ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʧʨʠ ʨʘ-

ʙʦʪʝ ʦʧʝʨʘʪʦʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʜʦʧʫʩʢʘʝʪ ʨʘʩʰʠʨʝʥʠʝ. ʅʦʚʳʝ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥ-

ʪʝʥʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʝʛʦ ʧʦʩʪʘʚʱʠʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʦʨʪʘʣʳ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʦʥʣʘʡʥ-ʢʫʨʩʳ ʩʝʨʚʝʨʳ, ʩʝʨʚʠʩʳ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʠ ʜʨ. 

ʆʙʦʟʥʘʯʝʥʥʘʷ ʚʳʰʝ ʤʝʪʦʜʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʩ ʚʥʝʩʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʙʣʦʢʯʝʡʥ ʜʘʝʪ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʚ ʧʣʘʥʝ ʫʯʝʪʘ ʦʮʝʥʦʢ ʢʘʯʝʩʪʚʘ ʚʳʨʘʙʦʪʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩʦ ʩʪʦʨʦʥʳ ʦʙʫ-

ʯʘʶʱʠʭʩʷ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʦʩʠʪʴ ʚ ʙʣʦʢʯʝʡʥ ʜʘʥʥʳʝ ʧʨʦ-

ʝʢʪʘ, ʩʥʘʙʞʝʥʥʳʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʕʪʘ ʩʚʷʟʴ 

ʜʦʣʞʥʘ ʧʦʢʘʟʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ 

ʢʫʨʩʘ, ʘ ʪʘʢʞʝ ð ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʦʙʫʯʝʥʠʝ ʧʦ ʵʪʦʤʫ ʢʫʨʩʫ ʫʜʦʚʣʝʪʚʦʨʠʣʦ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʌʘʢʪʠʯʝʩʢʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʪ.ʥ. çʙʦʣʴʰʠʭ 
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ʜʘʥʥʳʭè (big data) ð ʦ ʜʘʥʥʳʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʦ ʫʯʝʪʫ ʚʳ-

ʥʦʩʠʤʳʭ ʠʤʠ ʦʮʝʥʦʢ ʢʘʯʝʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ. 

ʕʬʬʝʢʪʠʚʥʦ ʧʦʩʪʨʦʝʥʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʜʣʷ ʫʯʝʪʘ ʠʭ 

ʟʘʤʝʯʘʥʠʡ, ʧʦʞʝʣʘʥʠʡ ʠ ʦʮʝʥʦʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʧʦʩʦʙʥʘ ʧʦʨʦʞʜʘʪʴ ʦʛʨʦʤʥʳʝ 

ʦʙʲʝʤʳ ʠ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥ-

ʥʳʭ ð çʙʦʣʴʰʠʭ ʜʘʥʥʳʭè [7]. ʄʝʭʘʥʠʟʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʵʪʠʭ ʟʥʘʯʠ-

ʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʘʣ-

ʛʦʨʠʪʤʦʚ, ʧʨʠʥʷʪʳʭ ʧʨʠ ʨʘʙʦʪʝ ʉʋɹɼ. ʊʝʤ ʙʦʣʝʝ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪʩʷ ʟʘʜʘʯʘ ʠʥʪʝʛʨʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʢʫʨʩʦʚ, ʘ ʩ ʜʨʫʛʦʡ ð ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ çʙʦʣʴʰʠʝ ʜʘʥʥʳʝè 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʪʠʭ ʧʨʦʝʢʪʦʚ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ʄʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʠʨʦ-

ʚʘʪʴ ʙʣʦʢʠ ʜʘʥʥʳʭ ʧʦ ʦʮʝʥʢʘʤ, ʟʘʤʝʯʘʥʠʷʤ, ʧʨʝʜʣʦʞʝʥʠʷʤ. ʂʣʘʩʪʝʨʠʟʦʚʘʥ-

ʥʳʝ ʜʘʥʥʳʝ ʚʥʦʩʷʪʩʷ ʚ ʙʣʦʢʯʝʡʥ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʵʪʠ ʜʘʥʥʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʨʦʝʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝ-

ʨʘʪʦʨʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʯʝʨʝʜʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʢʫʨʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʦʚʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ 

ʫʩʣʦʚʠʷʤʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʟʥʘʯʝʥʥʳʭ ʚʳʰʝ ʧʦʜʭʦʜʦʚ ʢ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʠʢʠ 

ʨʘʙʦʪʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʨʝʝʩʪʨʦʤ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʠ ʫʯʝʪʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘ-

ʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʧʨʦʝʢʪʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʧʨʝʜʣʦʞʝʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʧʝʮʠ-

ʘʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʤʫʪʘʮʠʠ ʠ ʢʨʦʩʩʦʚʝʨʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʚ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʘʣʠʟʘʮʠʷ ʦʧʝ-

ʨʘʪʦʨʘ ʢʨʦʩʩʦʚʝʨʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʝʥʦʚ ʧʦ ʧʦʜʨʘʟʜʝʣʘʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʝʱʝʥʠʝ ʪʦʯʝʢ 

ʨʘʟʨʳʚʘ ʭʨʦʤʦʩʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʤʝʥ ʛʝʥʘʤʠ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʤʝʞʜʫ 

ʧʦʜʨʘʟʜʝʣʘʤʠ ʦʜʥʦʛʦ ʪʠʧʘ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʝʜʣʦʞʝʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʨʘʙʦʪʫ 
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ʦʧʝʨʘʪʦʨʦʚ ʤʫʪʘʮʠʠ ʪʠʧʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʦʚʤʝʩʪʥʳʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʵʪʦʤ ʝʜʠ-

ʥʦʚʨʝʤʝʥʥʦ ʦʞʠʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʮʝʣʠʢʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʦʤ, ʧʦ-

ʪʦʤʫ ʯʪʦ ʪʘʢʦʛʦ ʧʦʣʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʝ ʠʭ ʪʠʧʦʚ. 

ʋ ʥʝʢʦʪʦʨʳʭ ʧʦʜʨʘʟʜʝʣʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʤʝʥʘ ʟʥʘʯʝʥʠʷ ʯʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʛʝʥʳ ʭʨʦʤʦʩʦʤʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ 

ʤʥʦʛʦʪʦʯʝʯʥʦʛʦ ʢʨʦʩʩʦʚʝʨʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʚʥʝʩʝʥʠʶ ʟʘʤʝʥ ʚ ʥʘʙʦʨ ʧʦʜʨʘʟʜʝ-

ʣʦʚ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʧʨʦʝʢʪʘ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ.  

ʇʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʫʨʩʘ ʧʦʥʠʤʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʦʧʠʩʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʥʪʝʟʠ-

ʨʫʝʤʦʡ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʝʥʳ ʧʦ ʟʘʧʨʦʩʘʤ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʚ ʧʝʨʝ-

ʯʝʥʴ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ð ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ ʢʫʨʩʘ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ [2]. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʩʠʥʪʝʟʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ 

ʧʦʣʥʦʪʳ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʩʧʝʮʠʘʣʴʥʦ ʚʳʨʘʙʦʪʘʥʥʳʭ ʛʝʥʝʪʠʯʝ-

ʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʩʯʝʪ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʝʙʦʚʘ-

ʥʠʡ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʘ [3].  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʦʜʨʘʟʜʝʣʦʚ. ʂʘʞʜʳʡ ʧʦʜ-

ʨʘʟʜʝʣ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. ʇʦʜʨʘʟʜʝʣʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʫʪʝʤ ʚʳʙʦʨʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʇʦʠʩʢ 

ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚʘʨʠʘʥʪʘ ʢʦʤʧʦʥʦʚʢʠ ʵʣʝʤʝʥʪʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʢʦʥʪʝʥʪʘ ʧʦʜʨʘʟʜʝʣʘ [4]. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʨʝʰʝʥʠʝʤ ʟʘ-

ʜʘʯʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʠʥʪʝʟʘ ʧʨʠʭʦʜʠʤ ʢ ʟʘʜʘʯʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ: ʠʟ ʤʥʦʞʝ-

ʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ ʪʨʝʙʫʝʪʩʷ ʚʳʙʨʘʪʴ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ, ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʠʟʥʘʯʘʣʴʥʦ ʥʘʙʦʨʫ ʢʨʠʪʝʨʠʝʚ. ʂʨʦʤʝ ʪʦʛʦ, 
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ʥʝʤʘʣʦʚʘʞʥʦʡ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʜʨʘʟʜʝʣʳ ʧʨʦʝʢʪʠʨʫʝ-

ʤʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʤʦʛʫʪ ʠʤʝʪʴ ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʪʘʢʞʝ ʢʘʢ ʤʦʛʫʪ ʠʭ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʦʜʥʦʛʦ ʧʦʜʨʘʟʜʝʣʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʩʯʠʪʘʝʪʩʷ ʥʝʜʦʩʪʠʞʠʤʳʤ ʚʳʯʠʩʣʝʥʠʝ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʜʨʘʟʜʝʣʘ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʧʨʘʚʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʠ ʨʘʩʰʠʨʷʝʤʦʛʦ ʟʘ ʩʯʝʪ ʚʳʙʦʨʢʠ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʝʝʩʪʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ ʛʝʥʝʨʠʨʫʶʪʩʷ ʧʨʦʝʢʪʥʳʝ ʨʝ-

ʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʵʢʟʝʤʧʣʷʨʘʤʠ ʥʦʚʳʭ ʧʦʢʦʣʝʥʠʡ. ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ 

ʬʫʥʢʮʠʡ ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʵʪʠʭ ʨʝʰʝʥʠʡ ʨʝʘʣʠʟʫʝʪ ʩʝʣʝʢʮʠʶ ʪʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʪʘʪʴ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʦ ʦʙʲʝʜʠʥʠʪʴ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʡ [1] ʧʦʜ-

ʭʦʜ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʚ 

ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʦʚ ʩ ʤʝʪʦʜʠʢʦʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ [2], ʘ ʪʘʢʞʝ ʦʙʦ-

ʟʥʘʯʝʥ ʧʨʠʥʮʠʧ ʨʘʩʰʠʨʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ ʜʣʷ ʨʘʙʦʪʳ ʵʪʦʡ ʤʝʪʦ-

ʜʠʢʠ ʟʘ ʩʯʝʪ ʚʳʙʦʨʢʠ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘ-

ʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ. ɺʳʨʘʙʦʪʘʥʥʳʝ ʮʝʣʝ-

ʚʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʦʮʝʥʢʠ ʧʦʣʝʟʥʦʩʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʫʨʩʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʥʮʠʧ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪ-

ʥʦʛʦ ʨʝʰʝʥʠʷ ʤʥʦʞʝʩʪʚʦʤ ʭʨʦʤʦʩʦʤ ʠ ʛʝʥʦʚ [3].  
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʠ 

ʜʣʷ ʧʝʜʘʛʦʛʦʚ ʚ ʬʦʨʤʘʪʝ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʪʘʢʦʤ ʬʦʨʤʘʪʝ. 

Annotation. This article describes the experience of organization of the con-

ference for teachers in the format of virtual reality, reveals the features of the event 

in this format. 
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ʮʠʷ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʰʣʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, 

ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ.  
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ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (ʜʘʣʝʝ ð VR, ʦʪ ʘʥʛʣ. Virtual 

Reality) ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʇʦʤʠʤʦ ʠʥʜʫʩʪʨʠʠ 

ʨʘʟʚʣʝʯʝʥʠʡ, VR ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʦ-

ʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʝʱʝ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦ, ʦʥʘ ʧʨʦ-

ʠʟʚʦʜʠʪ ʙʦʣʴʰʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʣʶʜʝʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʘʫʜʠʪʦʨʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ-

ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ VR ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʛʨʫʞʝʥʠʷ: ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʢʘʢ ʙʳ ʦʪʢʣʶʯʘʝʪʩʷ ʦʪ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʨʦ-

ʠʩʭʦʜʷʱʝʤ ʚʥʫʪʨʠ VR-ʰʣʝʤʘ ʠ ʣʫʯʰʝ ʫʩʚʦʠʪʴ ʠʥʬʦʨʤʘʮʠʶ. çʀʤʤʝʨʩʠʚʥʦʝ 

ʦʢʨʫʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʷʚʥʦ ʠ ʷʩʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳ ʟʨʝʥʠʝʤ ʯʝʣʦʚʝʢʘ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫ-

ʞʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʳʜʝʣʷʷ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʦʙʣʘʩʪʠ, 

ʠʤʝʶʱʠʝ ʨʘʟʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ (ʪʝʧʣʦʚʳʝ ʢʘʨʪʳ), [1]è ð ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʛʨʫ-

ʞʝʥʠʝ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʚ ʩʪʘʪʴʝ ʄʘʨʯʝʚʘ ɼ.ɺ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ VR 

ʧʨʦʯʥʦ ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʥʪʝʨʥʝʪʘ: ʤʥʦʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜʨʘʟʫʤʝ-

ʚʘʶʪ ʦʙʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʯʪʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦ ʚ ʫʜʘʣʝʥʥʦʤ 

ʬʦʨʤʘʪʝ. ɼʣʷ VR-ʰʣʝʤʦʚ ʫʞʝ ʩʝʡʯʘʩ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʩʪʨʝʪʠʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʚʠʜʝ ʘʚʘʪʘʨʦʚ, ʠ, ʧʨʠ ʧʦʤʦʱʠ ʤʠʢ-

ʨʦʬʦʥʘ ʠ ʥʘʫʰʥʠʢʦʚ, ʧʦʦʙʱʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʣʦʞʠʚʰʘʷʩʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʦʛʨʘʥʠʯʠʚʘʣʘ 

ʧʨʦʚʝʜʝʥʠʝ ʦʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʷʭ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʨʝʩʘ ʢ 

ʪʝʭʥʦʣʦʛʠʠ VR, ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ɻɸʅʆʋ ʉʆ çɼʚʦʨʝʮ ʤʦʣʦ-

ʜʸʞʠè ʎʝʥʪʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʢʦ-

ʦʨʜʠʥʘʪʦʨʦʤ ʩʝʪʠ ʙʘʟʦʚʳʭ ʧʣʦʱʘʜʦʢ ɻɸʅʆʋ ʉʆ çɼʚʦʨʝʮ ʤʦʣʦʜʸʞʠè, ʘ ʪʘʢʞʝ 

ʮʝʥʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʝʡ çʊʦʯʢʘ ʨʦʩʪʘè 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʳʣʦ ʨʝʰʝʥʦ ʧʝʨʝʚʝʩʪʠ ʢʦʥʬʝʨʝʥʮʠʶ ʧʦ ʧʦʜʚʝʜʝʥʠʶ 

ʠʪʦʛʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʘ ʟʘ 2020 ʛʦʜ, ʚ ʬʦʨʤʘʪ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  
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çʉʬʝʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʧʦ-

ʧʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦ-

ʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʩʨʝʜʥʝʡ ʠ ʚʳʩʰʝʡ ʰʢʦʣʳ ʩʫ-

ʱʝʩʪʚʫʝʪ ʫʞʝ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ AR ʠ VR ʨʝʘʣʴʥʦ-

ʩʪʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ī ʥʘʯʠʥʘʷ ʩ ʚʠʨʪʫʘʣʴʥʳʭ ʪʫʨʦʚ ʥʘ 

ʰʢʦʣʴʥʳʭ ʫʨʦʢʘʭ ʠʩʪʦʨʠʠ ʜʦ ʦʙʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʠ ʧʨʦʬʠʣʷ ʧʨʠ ʧʦʤʦʱʠ ʚʠʨʪʫʘʣʴʥʦʡ ʩʠʤʫʣʷ-

ʮʠʠ, [2]è ð ʧʠʰʝʪ ʃ.ʉ. ʅʘʙʦʢʦʚʘ. 

ʎʝʥʪʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʝʡ çʊʦʯʢʘ ʈʦ-

ʩʪʘè ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʢʨʳʪʳʝ ʚ 2019ï2020 ʛʦʜʘʭ ʠ ʷʚʣʷʶʱʠʝʩʷ ʩʪʨʫʢ-

ʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʦʨʫʜʦʚʘʥʳ 

ʰʣʝʤʦʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʎʝʣʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʝʥʪʨʦʚ ʷʚʣʷʶʪʩʷ ʩʦ-

ʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʘ ʫʨʦʚʥʷʭ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ, ʦʩʥʦʚʥʦʛʦ ʦʙ-

ʱʝʛʦ ʠ (ʠʣʠ) ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠ-

ʪʘʥʠʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʩʚʦʝʥʠʝ ʦʙʫʯʘʶʱʠ-

ʤʠʩʷ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʮʠʬʨʦ-

ʚʦʛʦ, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʝʡ; ʦʙʥʦʚ-

ʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʦʚ çʊʝʭʥʦ-

ʣʦʛʠʷè, çʀʥʬʦʨʤʘʪʠʢʘè, çʆɹɾè. 

ʉ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʨʝʛʠʩʪʨʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʎʝʥʪʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ 

ʧʨʦʬʠʣʝʡ çʊʦʯʢʘ ʈʦʩʪʘè ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʞʝʣʘʶʱʠʭ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʊʘʢʞʝ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʤʦʱʴ ʚ ʫʩʪʘʥʦʚʢʝ ʠ ʩʦʟʜʘʥʠʠ ʘʢʢʘʫʥʪʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʠʣʦ-

ʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʪʬʦʨʤʳ ʤʝʨʦʧʨʠʷʪʠʷ.  

ɺʳʙʨʘʥʥʦʝ ʚ ʢʘʯʝʩʪʚʝ ʧʣʦʱʘʜʢʠ ʧʨʠʣʦʞʝʥʠʝ çVRChatè ʧʦʟʚʦʣʷʝʪ ʩʦ-

ʟʜʘʪʴ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʬʦʨʤʣʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʣʶ-

ʙʦʡ ʟʘʛʨʫʞʝʥʥʦʡ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʤʥʘʪʳ. 

ʀʟʥʘʯʘʣʴʥʦ ʟʘʜʘʶʱʠʝʩʷ ʥʘʩʪʨʦʡʢʠ ʢʦʤʥʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʪʢʨʳʪʴ ʜʦʩʪʫʧ 

ʪʦʣʴʢʦ ʜʦʙʘʚʣʝʥʥʳʤ ʚ ʜʨʫʟʴʷ ʘʚʪʦʨʫ ʢʦʤʥʘʪʳ ʘʢʢʘʫʥʪʘʤ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 



44 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʦʪ ʥʘʭʦʞʜʝʥʠʷ ʥʘ ʥʝʡ 

ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʘʢʢʘʫʥʪʦʚ.  

ɺ ʢʘʯʝʩʪʚʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ VR-ʢʦʥʬʝʨʝʥʮʠʠ 

ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ ʚʠʨʪʫʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʚʠʜʝ ʘʤʬʠʪʝʘʪʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ 

ʦʙʣʘʜʘʣʦ ʵʢʨʘʥʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣʦ ʧʦʜʛʨʫʟʠʪʴ ʚʠʜʝʦ, ʘ ʪʘʢʞʝ ʩʮʝʥʦʡ 

ʜʣʷ ʚʳʩʪʫʧʘʶʱʠʭ. ɺ ʩʚʷʟʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʣʘʪʬʦʨʤʳ, ʫʯʘʩʪʥʠʢʠ ʙʳʣʠ ʨʘʟ-

ʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʟʥʘʢʦʤʠʣʘʩʴ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ ʧʨʦʛʨʘʤʤʦʡ.  

ʆʩʥʦʚʥʦʡ ʪʝʤʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʘʣʠ ʠʪʦʛʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʎʝʥʪʨʘ ʀʥʥʦ-

ʚʘʮʠʦʥʥʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘ 2020 ʛʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʘʢʪʠʚʥʦ ʦʙ-

ʩʫʞʜʘʣʠʩʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʨʦʝʢʪʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʆʩʥʦʚʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè. ʅʘ ʤʝʨʦʧʨʠʷʪʠʠ ʚʳʩʪʫʧʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʮʝʥʪʨʦʚ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʝʡ çʊʦʯʝʢ ʈʦʩʪʘè, ʢʦʪʦʨʳʝ ʧʨʝʜ-

ʩʪʘʚʠʣʠ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʚʦʝʛʦ ʮʝʥʪʨʘ. ʊʘʢʞʝ, ʚ ʢʘʯʝʩʪʚʝ ʚʳʩʪʫʧʘ-

ʶʱʠʭ ʙʳʣʠ ʧʨʠʛʣʘʰʝʥʳ ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʧʦʜʛʦʪʦʚʢʠ ʥʘʩʝʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʙʦʨʦʥʳ ʠ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ɻʋ ʄʏʉ ʠ ʠʥʩʧʝʢʪʦʨ ʦʪʜʝʣʝʥʠʷ 

ʧʨʦʧʘʛʘʥʜʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʣʠ ʠʪʦʛʠ ʩʦʚ-

ʤʝʩʪʥʦʡ ʩ çɼʚʦʨʮʦʤ ʤʦʣʦʜʸʞʠè ʨʘʙʦʪʳ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʠʛʣʘʰʝʥʳ ʦʙʫʯʘʶʱʠ-

ʝʩʷ ʜʝʪʩʢʦʛʦ ʪʝʭʥʦʧʘʨʢʘ çʂʚʘʥʪʦʨʠʫʤè, ʢʦʪʦʨʳʝ ʨʘʩʩʢʘʟʘʣʠ ʦ ʨʘʟʨʘʙʘʪʳʚʘʝ-

ʤʦʤ ʠʤʠ VR-ʧʨʠʣʦʞʝʥʠʠ çʋʨʦʢʠ ʆɹɾè. 

ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ ʙʳʣʦ ʩʜʝʣʘʥʦ ʤʥʦʞʝʩʪʚʦ ʚʳʚʦʜʦʚ ʢʘʢ ʦ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘʭ, ʪʘʢ ʠ ʦ ʥʝʜʦʩʪʘʪʢʘʭ VR-ʬʦʨʤʘʪʘ. ʆʩʥʦʚʥʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ 

ʩʪʘʣʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʣʦʱʘʜʢʠ, ʩ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʟʘʧʫʩʢ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʀʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʢʘʙʠʥʝʪʘ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʨʘʩʩʪʘ-

ʚʠʪʴ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʥʝʩʢʦʣʴʢʠʭ VR-ʰʣʝʤʦʚ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʟʘʛʦʨʘʞʠʚʘʣʠ 

ʩʠʛʥʘʣʳ, ʧʦʩʳʣʘʝʤʳʝ ʜʨʫʛ ʜʨʫʛʫ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʙʦʷʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʚʨʝʤʷ ʥʘʩʪʨʦʡʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʠ ʢʦʥʪʨʦʣʣʝʨʳ VR-

ʰʣʝʤʦʚ ʫʩʧʝʚʘʣʠ ʨʘʟʨʷʜʠʪʴʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʚʨʝʤʝʥʠ ʧʨʦ-

ʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʷ. 
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ɹʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ VR-ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʘʣ ʫʜʘʣʝʥʥʳʡ ʬʦʨʤʘʪ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʫʯʘʩʪʥʠʢʠ ʨʘʟʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʝ ʢʦʥ-

ʪʘʢʪʠʨʦʚʘʣʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʞʠʚʫʶ, ʘ ʟʥʘʯʠʪ, ʙʳʣʠ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ ʚʦʟ-

ʤʦʞʥʳʝ ʨʠʩʢʠ ʟʘʨʘʞʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʧʝʨʝʜʘʶʱʠʤʠʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴ-

ʥʳʤ ʧʫʪʝʤ. ʆʜʥʘʢʦ, ʫʯʘʩʪʥʠʢʠ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʰʣʝʤ ʚ ʨʘʤʢʘʭ 

ʦʜʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʠʣʠ ʞʝ ʚʳʚʦʜʠʪʴ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʰʣʝʤʝ ʥʘ ʵʢʨʘʥ, ʯʪʦ ʧʦʟ-

ʚʦʣʠʣʦ ʧʦʙʳʚʘʪʴ ʥʘ ʚʠʨʪʫʘʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʙʦʣʝʝ, ʯʝʤ ʦʜʥʦʤʫ ʯʝʣʦʚʝʢʫ ʦʪ 

ʰʢʦʣʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ VR-ʰʣʝʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʙʳʣʠ 

ʟʘʪʨʘʯʝʥʳ ʩʨʝʜʩʪʚʘ ʥʘ ʧʨʦʝʟʜ ʠ ʧʨʦʞʠʚʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ, ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʝʮʠʘʣʠʩʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘ ʙʘʟʝ ʢʦ-

ʪʦʨʳʭ ʦʪʢʨʳʪʳ ʮʝʥʪʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʧʨʦʬʠʣʝʡ 

çʊʦʯʢʘ ʈʦʩʪʘè, ʙʳʣʠ ʦʟʥʘʢʦʤʣʝʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝ-

ʘʣʴʥʦʩʪʠ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʢ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦʤʦʛʣʠ ʚʳʷʚʠʪʴ ʪʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʜʝ ʠʤʝʣʠʩʴ ʧʨʦʙʣʝʤʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ 

ʪʘʢʞʝ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʝʜʘʛʦʛʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʴʟʦʚʘʣʠʩʴ VR ʧʦ ʧʨʠʯʠʥʝ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ.  
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INFORMATION -AXIOLOGICAL APPROACH  IN TEACHING PUPILS 

WITH DISABILITIES  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʢʩʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ c ʥʘʨʫʰʝʥʠʷʤʠ ʟʜʦʨʦʚʴʷ ʚ ʰʢʦʣʝ "ʈʘʟʚʠʪʠʝ". 

Abstract. The article examines the application of the information-axiological 

approach in combination with elements of project activities in teaching schoolchil-

dren with health disorders at the General educational private institution school "De-

velopment". 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʯʝʥʠʢʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. 

Keywords: information- axiological approach, information-communication 

technologies, pupils with disabilities. 
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ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʧʨʠʚʥʝʩ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ. ʅʝʦʙʦʟʨʠʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ (ʜʘʣʝʝ ð ʀʂʊ) 

ʦʩʦʟʥʘʶʪʩʷ ʤʥʦʛʠʤʠ ʦʙʫʯʘʶʱʠʤʠ, ʦʩʦʙʝʥʥʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʫʯʘʶʱʠʤʩʷ 

ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʜʘʣʝʝ ð ʆɺɿ). ʆʜʥʘʢʦ ʚ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʧʦʣʝ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʂʊ ʚ ʦʙʨʘ-

ʟʦʚʘʥʠʠ ʜʝʪʝʡ ʩ ʆɺɿ. ʇʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʦʙʫʯʝ-

ʥʠʷ ʧʨʝʜʤʝʪʫ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʜʦʨʦʚʴʷ ʚ 

ʢhʦʣʝ çʈʘʟʚʠʪʠʝè ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʪʫʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʦʪ ʀʂʊ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʡ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʝʨʝʚʦʜʫ ʪʘʢʠʭ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʚ ʨʝʘʣʴʥʳʡ ʩʦʮʠʫʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʦʣʣʝʢʪʠʚʘ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʮʝʣʦʤ.  

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʠʤʝʝʪ ʮʝʣʴʶ ʠʟʣʦʞʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʨʠʤʝʥʝ-

ʥʠʷ ʀʂʊ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʰʢʦʣʴʥʠʢʦʚ ʩ ʆɺɿ. 

ʂ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʫʯʝʥʠʷ ʚ ʩʦʯʝʪʘ-

ʥʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʧʨʦ-

ʝʢʪʳ ʩʘʤʠʭ ʦʙʫʯʘʶʱʠʭʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ ʧʨʝʜʤʝʪʘ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè. 

ʇʨʠʚʣʝʢʘʪʝʣʴʥʳʝ, ʩʦʜʝʨʞʘʪʝʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦ ʝʤʢʠʝ ʠ ʷʨʢʠʝ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʧʨʦʝʢʪʳ ʦʙʣʝʛʯʘʶʪ ʚʠʟʫʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʫʯʘʶʱʠ-

ʤʠʩʷ ʩ ʆɺɿ, ʚʳʩʪʫʧʘʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ ʩ ʦʪʣʠʯʥʦʡ ʥʘʛʣʷʜʥʦʩʪʴʶ. ʆʩʦ-

ʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʘʤʠ ʦʙʫʯʘʶʱʠʝʩʷ ʷʚ-

ʣʷʶʪʩʷ ʩʘʤʳʤʠ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʧʨʦʝʢʪʘ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʝʟʝʥʪʘʮʠʠ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʵʪʘʧʘ: 
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I. ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʠ ð ɻ ʪʦ ʤʥʦʛʦʰʘʛʦʚʘʷ ʧʨʦʮʝʜʫʨʘ, ʚʢʣʶʯʘ-

ʶʱʘʷ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʠʟʫʯʝʥʠʝ ʘʫʜʠʪʦʨʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢ-

ʪʫʨʳ ʠ ʣʦʛʠʢʠ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ, ʧʦʜʛʦʪʦʚʢʫ ʟʘʢʣʶʯʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳ-

ʩʪʫʧʣʝʥʠʷ. 

II. ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʟʝʥʪʘʮʠʠ ð ʵʪʦ ʧʦʜʛʦʪʦʚʢʘ ʩʣʘʡʜʦʚ ʧʨʝʟʝʥʪʘʮʠʠ ʩ 

ʫʯʝʪʦʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʚʝʨʪʠʢʘʣʴʥʫʶ ʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʫʶ ʣʦʛʠʢʫ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʪʝʢʩʪʦʚʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ.  

III.  ʈʝʧʝʪʠʮʠʷ ʧʨʝʟʝʥʪʘʮʠʠ ð ɻ ʪʦ ʧʨʦʚʝʨʢʘ ʠ ʦʪʣʘʜʢʘ ʩʦʟʜʘʥʥʦʡ ʧʨʝʟʝʥ-

ʪʘʮʠʠ, ʨʝʧʝʪʠʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ. 

ʃʶʙʘʷ ʥʘʫʯʥʦ ð ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʨʘʚʠʣʴʥʦ, ʛʨʘʤʦʪʥʦ ʠ ʩʠʩʪʝʤʥʦ ʙʝʟ ʯʝʪʢʠʭ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ 

ʧʨʦʝʢʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ð ʟʘʜʘʥʠʡ. ʇʦʜ ʧʨʦʝʢʪʥʳʤʠ ʟʘʜʘʥʠʷʤʠ ʧʦ ʪʝʤʘʤ ʧʨʝʜ-

ʤʝʪʦʚ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʥʦ ʩʚʷʟʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʧʨʝʟʝʥʪʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʟʥʘʥʠʡ, ʫʤʝ-

ʥʠʡ ʠ ʥʘʚʳʢʦʚ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʦʙʫʯʝʥʠʷ ʧʦ ʦʚʣʘʜʝʥʠʶ ʦʙʣʘʩʪʴʶ ʥʘʫʯʥʦʛʦ 

ʧʦʟʥʘʥʠʷ ʧʦ ʪʝʤʘʤ ʧʨʝʜʤʝʪʘ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. 

ʇʨʦʝʢʪʥʳʝ ʟʘʜʘʥʠʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦ ʪʝʤʘʤ ʧʨʝʜʤʝʪʘ 

çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʩʦʩʪʘʚʣʷʶ-

ʱʠʝ: 

¶ ʪʝʤʫ, 

¶ ʮʝʣʴ, 

¶ ʟʘʜʘʯʠ, 

¶ ʧʝʨʝʯʝʥʴ ʵʪʘʧʦʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, 

¶ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ: ʪʝʭʥʠʯʝʩʢʦʛʦ, ʢʦʥʪʝʥʪʥʦʛʦ, ʵʨʛʦʥʦ-

ʤʠʯʝʩʢʦʛʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʝʢʪʥʦʝ ʟʘʜʘʥʠʝ ʧʦ ʧʨʝʜʤʝʪʫ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʩ ʧʨʠ-

ʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ c ʥʘʨʫʰʝʥʠʷʤʠ 

ʩʣʫʭʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ. 
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ʊʝʤʘ: ʩʦʟʜʘʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ c ʆɺɿ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ 

ʦʩʥʦʚʝ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʠʟ ʩʧʠʩʢʘ ʪʝʤ ʢʫʨʩʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. 

ʎʝʣʴ: ʤʠʥʠʤʠʟʘʮʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ 

ʆɺɿ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʥʝʛʦ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʦ ʧʦʠʩʢʫ, ʦʪʙʦʨʫ 

ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʠʟ ʩʧʠʩʢʘ ʪʝʤ 

ʧʨʝʜʤʝʪʘ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè, ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʧʨʝ-

ʟʝʥʪʘʮʠʠ ʧʦ ʟʘʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ. 

ɿʘʜʘʯʠ: 

¶ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʆɺɿ ʚ ʦʩʚʦʝʥʠʠ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ "ʆʢʨʫʞʘʶʱʠʡ ʤʠʨ" ʧʫʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨ-

ʤʘʪʠʢʠ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ) ʠ "ʆʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ" ʚ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʦ ʧʦʠʩʢʫ, 

ʦʪʙʦʨʫ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʠʟ ʩʧʠʩʢʘ 

ʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ;  

¶ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʆɺɿ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʯʝʙʥʦ-ʧʨʦʝʢʪʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ʕʪʘʧʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

1. ɺʳʙʦʨ ʦʙʫʯʘʶʱʠʤʩʷ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 

2. ʇʦʠʩʢ ʠ ʦʪʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʘʪʠʢʝ ʚ ʫʯʝʙʥʠʢʘʭ, ʤʝ-

ʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. 

3. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ ʦʪʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʢʦʤ-

ʧʦʥʦʚʢʘ ʧʦ ʩʣʘʡʜʘʤ ʧʨʝʟʝʥʪʘʮʠʠ (ʥʘʧʦʣʥʝʥʠʝ ʢʦʥʪʝʥʪʘ ʧʨʝʟʝʥʪʘʮʠʠ). 

4. ɺʳʙʦʨ ʠ ʨʘʟʨʘʙʦʪʢʘ ʦʙʫʯʘʶʱʠʤʩʷ ʜʠʟʘʡʥʝʨʩʢʦʛʦ ʨʝʰʝʥʠʷ ʤʫʣʴʪʠ-

ʤʝʜʠʡʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ. 

5. ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʝʰʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʦʡ ʩʨʝʜʝ (Microsoft PowerPoint).  
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6. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʪʝʩʪʦʚ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʨʝ-

ʟʝʥʪʘʮʠʠ. 

7. ɿʘʱʠʪʘ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʚʠʜʝ ʧʨʝʟʝʥʪʘʮʠʠ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʝʜʤʝʪʫ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʥʦʩʠʪ ʧʨʦ-

ʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʦʝʢʪʥʦʝ ʟʘʜʘʥʠʝ ʚʳʜʘʝʪʩʷ ʢʘʞʜʦʤʫ ʦʙʫʯʘʶʱʝʤʫʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʧʦ 

ʧʦʠʩʢʫ, ʦʪʙʦʨʫ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ; ʘ 

ʪʘʢʞʝ ʦʪ ʫʨʦʚʥʷ ʠʭ ʚʣʘʜʝʥʠʷ ʦʬʠʩʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʟʝʥʪʘʮʠʠ ð ʪʝʭʥʠʯʝʩʢʠʡ ʘʩʧʝʢʪ.  

ɺ ʧʨʝʟʝʥʪʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʳ: 

¶ ʥʘʚʠʛʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʢʥʦʧʦʢ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʧʝʨʩʩʳʣʦʢ; 

¶ ʥʘʩʪʨʦʡʢʘ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʩʣʘʡʜʘʤʠ; 

¶ ʦʧʪʠʤʠʟʘʮʠʷ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʢʘʞʜʦʤ ʩʣʘʡʜʝ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʠʤʘʮʠʠ ʠ ʟʚʫʢʦʚʳʭ ʵʬʬʝʢʪʦʚ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 

ʅʘ ʩʣʘʡʜʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ:  

¶ ʛʨʘʬʠʯʝʩʢʠʝ ʬʘʡʣʳ;  

¶ ʨʠʩʫʥʢʠ; 

¶ ʛʨʘʬʠʢʠ ʠ ʜʠʘʛʨʘʤʤʳ;  

¶ ʩʭʝʤʳ; 

¶ ʪʝʢʩʪ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʘʥʠʤʘʮʠʷ ʩʣʘʡʜʦʚ ʠ ʦʙʲ-

ʝʢʪʦʚ ʥʘ ʩʣʘʡʜʝ; ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʣʦʥʪʠʪʫʣʳ ʩ ʪʝʢʫʱʝʡ ʜʘʪʦʡ ʠ ʥʦʤʝʨʦʤ ʩʪʨʘ-

ʥʠʮʳ ʥʘ ʩʣʘʡʜʝ.  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʟʝʥʪʘʮʠʠ ð ʢʦʥʪʝʥʪʥʳʡ ʘʩʧʝʢʪ: 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʦʡ ʧʨʝʟʝʥʪʘʮʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ:  
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¶ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʨʦʜʳ; 

¶ ʧʦʷʩʥʠʪʝʣʴʥʳʡ ʪʝʢʩʪ; 

¶ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ.  

ɺ ʧʨʝʟʝʥʪʘʮʠʠ ʢʘʢ ʦʙʫʯʘʶʱʝʤ ʩʨʝʜʩʪʚʝ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʢʦʥ-

ʪʨʦʣʴʥʳʡ ʪʝʩʪ ʧʦ ʤʘʪʝʨʠʘʣʫ ʚʳʙʨʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʪʨʦʣʴʥʦʤʫ ʪʝʩʪʫ ʧʨʝʟʝʥʪʘʮʠʠ: 

¶ ʦʜʥʦʟʥʘʯʥʦ ʧʦʥʠʤʘʝʤʳʡ ʪʝʢʩʪ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ;  

¶ ʥʘʣʠʯʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ (ʦʪʚʝʪʦʚ). 

¶ ʥʘʣʠʯʠʝ ʨʝʰʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ; 

¶ ʫʜʦʙʥʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʧʦ ʪʝʩʪʫ; 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʟʝʥʪʘʮʠʠ ð ʵʨʛʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ: 

¶ ʫʜʦʙʦʯʠʪʘʝʤʦʩʪʴ ʪʝʢʩʪʘ; 

¶ ʢʦʤʬʦʨʪʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; 

¶ ʨʘʚʥʦʚʝʩʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʩʣʘʡʜʝ; 

¶ ʮʚʝʪʦʚʦʡ ʙʘʣʘʥʩ. 

ɺ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʝ 2019ï2020 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʠʥʳ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 5 ʰʢʦʣʴʥʠʢʦʚ. 

ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʤʩʷ 

ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʷʚʠʪʴ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʤʝʥʠʝ 

ʨʘʙʦʪʘʪʴ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʦʬʠʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (MS Word, MS Excel, 

MS PowerPoint, MS Visio) ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʠ ʦʙʤʝʥ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʛʣʦʙʘʣʴʥʳʭ ʠ ʣʦ-

ʢʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʙʫʯʘʶʱʠʝʩʷ ʩ ʆɺɿ ʚ ʚʳʧʦʣʥʝʥʠʠ ʚʳ-

ʰʝʦʙʦʟʥʘʯʝʥʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʤʦʱʠ. ʊʘʢʘʷ ʧʦʤʦʱʴ ʠʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʫʨʩʘ çʀʥʬʦʨʤʘʪʠʢʠè.  

ɺ ʨʘʤʢʘʭ ʢʫʨʩʘ ʦʙʫʯʘʶʱʠʝʩʷ ʩ ʆɺɿ ʦʙʫʯʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʛʦ ʢʦʤ-

ʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʬʠʩ-

ʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ð ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʶ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 
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ʧʨʝʟʝʥʪʘʮʠʡ, ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ.  

ɿʘʥʷʪʠʷ ʧʦ ʢʫʨʩʫ çʀʥʬʦʨʤʘʪʠʢʘè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ, ʯʠʪʘʶʪʩʷ ʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʣʝʢʮʠʠ-ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʬʦʨʤʘʪʝ Power Point ʩ ʧʘʨʘʣʣʝʣʴʥʦʡ ʜʝʤʦʥʩʪʨʘ-

ʮʠʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʚ ʠʟʫʯʘʝʤʦʡ ʩʨʝʜʝ (ʤʘʩʪʝʨ-

ʢʣʘʩʩʳ) ʠ ʩ ʪʨʘʥʩʣʷʮʠʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʦʥʠʪʦʨʘ ʫʯʠʪʝʣʷ ʥʘ ʤʦʥʠʪʦʨʳ ʫʯʘ-

ʱʠʭʩʷ. ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʥ-

ʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʩʦʙʠʷ ʩ ʧʦʰʘʛʦʚʳʤʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘ-

ʜʘʥʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʚʦʧʨʦʩʘʤʠ, ʨʘʟʚʝʨʥʫʪʳʝ ʦʪʚʝʪʳ ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ 

ʜʦʣʞʥʳ ʜʘʚʘʪʴ ʚ ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʠʯʝ-

ʩʢʦʛʦ ʧʦʩʦʙʠʷ. 

ɺ ʘʩʧʝʢʪʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʘʱʠʤʩʷ ʥʘ ʫʨʦʢʘʭ ʙʳʣʠ ʠʟʣʦʞʝʥʳ 

ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʟʜʘʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ ʧʨʝʟʝʥʪʘʮʠʠ; ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷʭ 

ʦʢʘʟʳʚʘʣʘʩʴ ʘʜʨʝʩʥʘʷ ʧʦʤʦʱʴ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ, ʬʦʨʤʫ-

ʣʠʨʦʚʘʥʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʧʦʠʩʢʝ, ʦʪʙʦʨʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʚʳʙʨʘʥʥʦʡ ʪʝʤʝ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʚʳʚʦʜʦʚ ʠ ʟʘʢʣʶʯʝʥʠʷ. ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘ-

ʥʷʪʠʷʭʫʯʘʱʠʝʩʷ ʦʮʠʬʨʦʚʳʚʘʣʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ: ʩʢʘʥʠʨʦʚʘʣʠ, ʧʦ-

ʣʫʯʘʣʠ ʬʦʪʦ- ʠ ʚʠʜʝʦ- ʠʟʦʙʨʘʞʝʥʠʷ, ʨʘʙʦʪʘʣʠ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʧʨʝʟʝʥʪʘʮʠʡ. 

ʆʪʜʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʨʝʧʝʪʠʮʠʷʤ ʧʨʝʟʝʥʪʘʮʠʡ ð ʧʨʦ-

ʚʝʨʢʝ ʠ ʦʪʣʘʜʢʝ ʩʦʟʜʘʥʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ, ʨʝʧʝʪʠʮʠʠ ʫʩʪʥʦʛʦ ʜʦʢʣʘʜʘ ʧʦ ʩʦʜʝʨ-

ʞʘʥʠʶ ʧʨʝʟʝʥʪʘʮʠʠ.  

ʉʣʫʰʘʷ ʜʦʢʣʘʜʳ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʧʝʨʝʜ ʢʣʘʩʩʦʤ ʠ ʥʘʙʣʶʜʘʷ ʨʝʘʢ-

ʮʠʶ ʘʫʜʠʪʦʨʠʠ, ʩʦʟʜʘʚʘʣʦʩʴ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʩʘʤʠ ʫʯʘʱʠʝʩʷ ʧʦʣʫʯʘʣʠ ʫʜʦ-

ʚʦʣʴʩʪʚʠʝ ʦʪ ʧʨʦʮʝʩʩʘ ʚʳʩʪʫʧʣʝʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ çʩʣʫʰʘʥʠʷè. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ 

ʥʠʭ ʦʢʘʟʘʣʠʩʴ ʚ ʨʦʣʠ ʧʨʝʟʝʥʪʝʨʦʚ ʚ ʧʝʨʚʳʡ ʨʘʟ ʚ ʞʠʟʥʠ. ʕʪʦʪ ʦʧʳʪ ʧʦʜʪʚʝʨʜʠʣ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʰʢʦʣʴʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʷʭ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʫʯʘʶʱʠʝʩʷ ʩ ʆɺɿ, ʚʳʧʦʣʥʷʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʠ ʩ ʧʦʤʦ-

ʱʴʶ ʫʯʠʪʝʣʷ ʵʪʘʧʳ ʛʨʘʤʦʪʥʦ ʚʳʩʪʨʦʝʥʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʠ ʫʯʠʪʳʚʘʷ 

ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪ ʩʚʦʠ ʪʚʦʨ-

ʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʩʚʘʠʚʘʶʪ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʠ, ʚ ʮʝʣʦʤ, ʧʦʚʳʰʘʶʪ ʩʚʦʶ 

ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ, ʢ ʩʘʤʦʧʦʟʥʘʥʠʶ, ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʦʮʝʥʠʚʘʥʠʶ 

ʩʚʦʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʦ ʤʦʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʦʝʢʪʥʳʝ ʟʘʜʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʥʷʪʠʡ ʧʦ ʜʠʩʮʠ-

ʧʣʠʥʝ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʠʥʪʝʨʝʩʘ ʢ ʜʠʩʮʠʧʣʠʥʝ, 

ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. ʉʧʦʩʦʙʩʪʚʫʶʪ ʚʳʨʘʙʦʪʢʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ:  

ʘ) ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚʢʣʶʯʘʷ:  

¶ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʦʙʱʝʥʠʶ, ʘʥʘʣʠʟʫ, ʚʦʩʧʨʠʷʪʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʧʦ-

ʩʪʘʥʦʚʢʝ ʮʝʣʠ ʠ ʚʳʙʦʨʫ ʧʫʪʝʡ ʝʝ ʜʦʩʪʠʞʝʥʠʷ; 

¶ ʫʤʝʥʠʝ ʣʦʛʠʯʝʩʢʠ ʚʝʨʥʦ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʦ ʠ ʷʩʥʦ ʚʳʩʪʨʘʠʚʘʪʴ ʫʩʪ-

ʥʫʶ ʠ ʧʠʩʴʤʝʥʥʫʶ ʨʝʯʴ; 

¶ ʫʤʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʥʘʤʝ-

ʯʘʪʴ ʧʫʪʠ ʠ ʚʳʙʠʨʘʪʴ ʩʨʝʜʩʪʚʘ ʨʘʟʚʠʪʠʷ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʦʩʪʦʠʥʩʪʚ ʠ ʫʩʪʨʘ-

ʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ; 

¶ ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ, ʧʦʚʳʰʝʥʠʶ ʩʚʦʝʛʦ ʤʘʩʪʝʨʩʪʚʘ; 

ʙ) ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚʢʣʶʯʘʷ: 

¶ ʨʘʩʰʠʨʝʥʠʷ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ; ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ; 

¶ ʦʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʠʟʫʯʝʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʳʙʨʘʥʥʦʡ ʪʝʤʘʪʠʢʝ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʡ, ʛʣʦʙʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ. 
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ɸʥʘʣʠʟʠʨʫʷ ʘʢʩʠʦʣʦʛʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʚ ʢʦʨʨʝʢʮʠʦʥʥʦ-ʨʘʟʚʠʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʶʙʦʝ ʧʨʦʝʢʪʥʦʝ ʟʘʜʘʥʠʝ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʦ 

ʩʦʩʪʦʷʪʴ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʇʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʀʂʊ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ ʜʝʪʝʡ ʩ ʆɺɿ ʚ ʰʢʦʣʝ çʈʘʟʚʠʪʠʝè ʧʦʢʘʟʘʣʘ ʩʣʝʜʫʶʱʝʝ: 

¶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʪʘʢʦʤ ʚʠʜʝ ʨʘʙʦʪʳ; 

¶ ʨʘʩʰʠʨʝʥʠʝ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʠ ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ; ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʵʨʫʜʠʮʠʠ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ; 

¶ ʨʘʟʚʠʪʠʝ ʚʝʨʙʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʩʣʫʭʦʨʝʯʝʚʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ; 

¶ ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʦʙʫʯʝ-

ʥʠʷ ʧʨʝʜʤʝʪʫ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʆɺɿ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʪʫʱʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʧʝʜʘ-

ʛʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʣʦʛʠʡ ʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʝʨʝʚʦʜʫ ʪʘʢʠʭ ʦʙʫ-

ʯʘʶʱʠʭʩʷ ʚ ʨʝʘʣʴʥʳʡ ʩʦʮʠʫʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʦʣʣʝʢʪʠʚʘ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚ ʮʝʣʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʄʥʦʛʦʣʝʪʥʷʷ ʧʨʘʢʪʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʤʝʪʘ çʆʢʨʫʞʘʶʱʠʡ ʤʠʨè 

ʦʙʫʯʘʶʱʠʤʩʷ ʩ ʆɺɿ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʘʢʩʠʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʟʘʤʝʥʠʤʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ ʵʪʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ 

ʢʣʶʯʝʚʳʭ ʥʘʯʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʢʦʪʦʨʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝ-

ʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʠ ʦʙʲʝʢʪʠʚʥʦ 

ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɼʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝ-

ʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʦʝʢʪʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʘʢʪʠʢʝ ʰʢʦʣʴʥʠʢʦʚ ʢʘʢ ʪʝʭʥʦʣʦʛʠʶ ʧʦʚʳ-

ʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʜʠʩʮʠʧʣʠʥ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʛʦ ʮʠʢʣʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʚʘʞʥʳʡ ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʡ ʠʥ-

ʩʪʨʫʤʝʥʪ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʨʘʟʚʠ-

ʪʠʷ ʦʙʱʝʩʪʚʘ, ʢʦʛʜʘ ʦʥʦ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʣʦ ʢ ʚʦʩʧʨʠʷʪʠʶ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʢʘʢ ʢ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʠʥʮʠʧʦʚ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ (ʫʯʝʥʠʷ), ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʝ 

çʅʘʫʢʠ ʦ ʜʘʥʥʳʭè. ʇʨʝʜʣʦʞʝʥʘ ʘʚʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʀʀ. 
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Abstract. The article examines the current situation of the development of so-

ciety, when it came close to the perception of methods and means of artificial intel-

ligence (AI) in everyday life as the implementation of the principles of new scientific 

knowledge (teaching), based on the foundation of "Data Science". The author's con-

cept of constructing educational trajectories for training specialists in the field of AI 

is offered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʫʯʝ-

ʥʳʡ ʧʦ ʜʘʥʥʳʤ, ʠʥʞʝʥʝʨ ʧʦ ʜʘʥʥʳʤ, ʘʥʘʣʠʪʠʢ ʜʘʥʥʳʭ. 

Keywords: Artificial  Intelligence, Higher Education, Data Scientist, Data En-

gineer, Data Analyst. 

ʉʝʛʦʜʥʷ ʯʝʣʦʚʝʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʜʦʩʪʠʛʣʦ ʪʦʛʦ ʧʦʚʦʨʦʪʥʦʛʦ ʤʦʤʝʥʪʘ ʚ 

ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʢʦʛʜʘ ʩʦʟʜʘʚʘʝʤʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʧʝʨʝʰʣʠ ʠʟ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʚ çʨʝʘʣʴʥʳʡ ʤʠʨè, ʪ.ʝ. ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʵʢʦʥʦʤʠʢʠ. ʕʪʦʪ ʩʜʚʠʛ ʷʚʣʷʝʪʩʷ ʚʩʝʦʭʚʘʪʳʚʘʶʱʠʤ, ʥʦ, 

ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʪʘʚʠʪ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʧʨʦʙʣʝʤ, ʧʦʩʢʦʣʴʢʫ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʩʣʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʩʦ ʩʣʦʞʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʢʦʠʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʤʘʣʦ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʘʣ-

ʛʦʨʠʪʤʦʚ ʪʨʝʙʫʝʪʩʷ ʧʦʜʛʦʪʦʚʠʪʴ ʮʝʣʳʡ ʢʣʘʩʩ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʦʛʣʘ-

ʩʦʚʳʚʘʪʴ ʚʩʝ ʘʩʧʝʢʪʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʫʧʨʘʚʣʷʝʤʳʭ ʀʀ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʶ ʥʘʫʯʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʚʥʝʜʨʝʥʠʶ ʠʭ ʚ ʯʝʣʦ-

ʚʝʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦ ʠʭ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʢʦʥʪʨʦʣʶ. 

ʀʀ ʟʘʨʦʜʠʣʩʷ ʝʱʝ ʚ 1950-ʭ ʛʦʜʘʭ. ʆʪʤʝʯʘʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʵʧʦʭʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʀʀ: ʚ 1974ï1980 ʠ ʚ 1987ï1993 ʛʦʜʘʭ, ʥʦ ʚ ʪʦ ʚʨʝʤʷ ʚʳ-

ʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʥʪʫʟʠʘʟʤʘ ʧʦ ʧʦʚʦʜʫ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʀʀ ʪʘʢ ʥʝ ʦʧʨʘʚ-

ʜʘʣ ʦʞʠʜʘʥʠʡ ð ʙʳʣʠ ʚʩʧʣʝʩʢʠ ʘʞʠʦʪʘʞʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʦʯʘʨʦʚʘʥʠʝʤ, 

ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʪʝʨʝ ʠʥʪʝʨʝʩʘ 

ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʀʀ. ʂʦʥʝʯʥʦ, ʠ ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʩʝʨʴʝʟʥʳʝ ʦʧʘ-
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ʩʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʫʜʫʱʝʝ ʀʀ (ʠ ʝʛʦ ʩʦʮʠʘʣʴ-

ʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ). ʂʨʘʪʢʠʡ ʦʪʚʝʪ ʙʫʜʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʪʘʢʦʡ: ʠʟ-ʟʘ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝʛʦ (ʠ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ) ʦʙʲʝʤʘ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʷʚʣʝʥʠʷ ʧʨʦʮʝʩ-

ʩʦʨʦʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ (ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝ-

ʩʢʠʭ ð GPU) ʥʘʩʪʫʧʣʝʥʠʷ ʩʣʝʜʫʶʱʝʡ çʟʠʤèr ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʦʞʠʜʘʪʴ ʥʝ ʩʪʦʠʪ. ʉʝʛʦʜʥʷ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʝʪʪʘʙʘʡʪʦʚ (ZB) ʜʘʥʥʳʭ, ʜʦʩʪʠʛʘ-

ʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʘ ̫ʪʦʯʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʀʀ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʦʪ ʩʤʘʨʪʬʦʥʦʚ ʜʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʶʱʝʡʩʷ ʨʦʣʠ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ. ɺ 2020 ʛʦʜʫ ʚ ʤʠʨʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʝʝ 59 ZB ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʩ ʧʷʪʠʣʝʪʥʠʤ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʪʝʤʧʦʤ ʨʦʩʪʘ ʚ 26 % [1], ʪʘʢ ʯʪʦ 

ʩʬʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʀʀ ʨʘʩʰʠʨʷʝʪʩʷ ʥʝʚʝʨʦʷʪʥʳʤʠ ʪʝʤʧʘʤʠ. 

ʀʀ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʦʥʠʤʘʥʠʠ ð ʵʪʦ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʧʦʥʷʪʠʝ, ʢʦʪʦ-

ʨʦʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʧʮʠʡ. ɺ ʘʥʛʣʠʡʩʢʦʤ 

ʷʟʳʢʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ñArtificial  Intelligenceò ʥʝ ʠʤʝʝʪ ʘʥʪʨʦʧʦʤʦʨʬʥʦʡ 

ʦʢʨʘʩʢʠ, ʢʦʪʦʨʫʶ ʦʥʦ ʧʨʠʦʙʨʝʣʦ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʨʫʩʩʢʦʤ ʧʝʨʝʚʦʜʝ: ʩʣʦʚʦ 

ñIntelligenceò ʚ ʠʩʧʦʣʴʟʫʝʤʦʤ ʢʦʥʪʝʢʩʪʝ ʩʢʦʨʝʝ ʦʟʥʘʯʘʝʪ çʫʤʝʥʠʝ ʨʘʩʩʫʞʜʘʪʴ 

ʨʘʟʫʤʥʦè, ʘ ʚʦʚʩʝ ʥʝ çʠʥʪʝʣʣʝʢʪè (ʜʣʷ ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʘʥʛʣʠʡʩʢʠʡ ʘʥʘʣʦʛ ð 

ñIntellectò). ʀʤʝʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢʘʢ 

ʦʙʣʘʩʪʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝ-

ʩʪʚʘ. ʄʳ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʩʬʝʨʳ ʠʥʪʝʨʝʩʦʚ ʪʘʢ ʦʧʨʝʜʝʣʷʝʤ ʵʪʫ ʦʙʣʘʩʪʴ:  

çʀʀ ð ʵʪʦ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʩʪʘʚʷʪʩʷ ʠ ʨʝʰʘ-

ʶʪʩʷ ʟʘʜʘʯʠ ʘʧʧʘʨʘʪʥʦʛʦ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭ ʚʠʜʦʚ ʯʝʣʦʚʝ-

ʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠè. 

ʀʀ ð ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʦʨʤʦʡ ʠʥ-

ʪʝʣʣʝʢʪʘ, ʚʠʜʦʤ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʣʘʩʪʴʶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʥʝ ʧʨʝʜʧʦ-

ʣʘʛʘʶʱʘʷ ʷʚʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʩʦʟʜʘʥʠʝ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʜʦʚ. 

ʉʝʛʦʜʥʷ ʥʠ ʫ ʢʦʛʦ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦ-

ʤʠʢʠ ʩʪʨʘʥʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʝʸ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʚ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʩʚʷ-

ʟʘʥʳ ʩ ʚʥʝʜʨʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʀʀ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʘʷ ʟʘʜʘʯʘ ʠʥʪʝʛʨʘʮʠʠ ʀʀ ʚʦ ʚʩʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, ʙʫʢʚʘʣʴʥʦ ʚʦ ʚʩʝ 
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ʩʬʝʨʳ ʥʘʰʝʡ ʞʠʟʥʠ. ʕʪʦ ʦʯʝʥʴ ʥʝʧʨʦʩʪʦ. ʇʝʨʝʜ ʥʘʫʢʦʡ ʩʪʦʠʪ ʟʘʜʘʯʘ, ʨʝʰʠʪʴ 

ʢʦʪʦʨʫʶ ʚ ʨʘʤʢʘʭ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʨʝʘʣʴʥʦ. ʈʘʟʚʠʪʠʝ ʠ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʀʀ ð ʵʪʦ, ʮʝʣʴ, ʜʦʩʪʠʞʠʤʘʷ ʪʦʣʴʢʦ ʩʝ-

ʨʴʸʟʥʳʤʠ ʧʨʦʜʚʠʞʝʥʠʷʤʠ, ʢʘʢ ʚ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʷʭ, ʚ ʥʘʫʢʝ ʦ ʜʘʥʥʳʭ, ʚ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ, ʪʘʢ ʠ ʚ ʬʠʟʠʦʣʦʛʠʠ ʤʦʟʛʘ, ʧʩʠ-

ʭʦʣʦʛʠʠ, ʵʪʠʢʝ, ʬʠʣʦʩʦʬʠʠ ʠ ʧʨʘʚʝ. ɿʥʘʯʠʤʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʪʦʣʴʢʦ ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʢʦʣʣʝʢʪʠʚʘʤʠ ʫʯʝʥʳʭ ʥʘ ʩʪʳʢʝ ʨʘʟ-

ʥʳʭ ʜʠʩʮʠʧʣʠʥ. ʅʦ ʠ ʵʪʦ ð ʪʦʣʴʢʦ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʦʙʣʝʤʳ.  

ɼʨʫʛʘʷ ʞʝ ʝʝ ʩʪʦʨʦʥʘ ð ɻ ʪʦ ʥʝʭʚʘʪʢʘ ʛʦʪʦʚʳʭ ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ. ʏʪʦʙʳ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʀʀ, ʥʘʧʨʠʤʝʨ, ʚ ʤʝ-

ʜʠʮʠʥʩʢʦʡ ʩʬʝʨʝ, ʠʥʬʦʨʤʘʪʠʢʠ ʜʦʣʞʥʳ ʨʘʟʙʠʨʘʪʴʩʷ ʚ ʬʠʟʠʦʣʦʛʠʠ, ʘ ʬʠʟʠʦ-

ʣʦʛʠ ð ʚ ʠʥʬʦʨʤʘʪʠʢʝ. ʄʳ ʭʦʨʦʰʦ ʧʦʥʠʤʘʝʤ ʵʪʦ ʠ ʩʯʠʪʘʝʤ, ʯʪʦ ʫʥʠʚʝʨʩʠʪʝ-

ʪʘʤ ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʧʦ ʢʦʪʦʨʳʤ ʩʪʫ-

ʜʝʥʪʳ ʙʫʜʫʪ ʦʙʫʯʘʪʴʩʷ ʚʩʝʤʫ, ʯʪʦ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʫʩʧʝʰʥʦʡ 

ʢʘʨʴʝʨʳ ʚ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʨʝʘʣʴʥʳʭ ʧʨʦ-

ʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʚ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ). ʕʪʠ ʟʘʜʘʯʠ ʩʝʡʯʘʩ 

ʨʝʰʘʶʪʩʷ ʚ ʥʘʰʝʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʨʘʤʢʘʭ ʥʝʜʘʚʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʥʘʫʯʥʦ-ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʳ çʄʦʟʛ, ʢʦʛʥʠʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣ-

ʣʝʢʪè, ʦʙʲʝʜʠʥʷʶʱʝʡ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʨʷʜʘ ʬʘʢʫʣʴ-

ʪʝʪʦʚ ʠ ʠʥʩʪʠʪʫʪʦʚ ʄɻʋ ʠʤʝʥʠ ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ. 

ʄʳ ʚ ʩʚʦʝʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤ ʩʤʝʥʫ ʧʘ-

ʨʘʜʠʛʤʳ ʚ ʧʦʩʪʨʦʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʀʀ. ɸ ʠʤʝʥʥʦ, ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʚʧʣʦʪʥʫʶ ʧʦʜʦʰʣʦ ʢ ʚʦʩ-

ʧʨʠʷʪʠʶ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʀʀ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʢʘʢ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥ-

ʮʠʧʦʚ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʟʥʘʥʠʷ (ʫʯʝʥʠʷ), ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʩʣʝʜʫʶʱʝʤ ʬʫʥ-

ʜʘʤʝʥʪʝ (ʦʩʥʦʚʳ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʘʚʪʦʨʦʚ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʝ [2]). 

ʆʩʥʦʚʘ ʫʯʝʥʠʷ ð ʥʘʫʢʘ ʦ ʜʘʥʥʳʭ, ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʭʨʘʥʝʥʠʠ, ʧʝʨʝʜʘʯʝ 

ʠ ʘʥʘʣʠʟʝ, ʢʘʢ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʉʤʳʩʣ ʫʯʝʥʠʷ ð ʦʩʤʳʩʣʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʥʘʫʯʥʦʡ, ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʜʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʠ ʫʧʨʘʚ-

ʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ, ʢʘʢ ʚ ʧʨʠʨʦʜʥʳʭ, ʪʘʢ ʠ ʚ ʩʦʟʜʘʥʥʳʭ ʣʶʜʴʤʠ ʩʠʩʪʝʤʘʭ ʨʘʟ-

ʚʠʪʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʀʀ. 

ʄʠʩʩʠʷ ʫʯʝʥʠʷ ð ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʙʘʟʠʨʫʶʱʠ-

ʤʠʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷʭ ʥʘʫʢʠ ʦ ʜʘʥʥʳʭ, ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʝ. 

ʄʠʩʩʠʦʥʝʨʳ (ʥʘʫʯʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʝʚʘʥʛʝʣʠʩʪʳ ʀʀ) ð ʫʯʝʥʳʝ ʧʦ 

ʜʘʥʥʳʤ, ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʀʀ. 

ʉʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ð ʚʳʩʦʢʦʨʘʟʚʠʪʳʝ ʩʨʝʜʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʪʘʢʠʝ, ʢʘʢ Python ʩ ʤʥʦʞʝʩʪʚʦʤ ʙʠʙʣʠʦʪʝʢ ʤʦʜʫʣʝʡ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ, ʫʜʦʙʥʳʝ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʉʬʝʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʫʯʝʥʠʷ ð ʪʦʪʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʚʩʝʭ ʨʦʜʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʘʤ ʀʀ, ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʪʠʧʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ. ʇʦʜʛʦʪʦʚʢʘ ʫʯʝʥʳʭ ʠ ʠʥʞʝʥʝʨʦʚ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʀʀ. 

ʇʦʩʪʘʨʘʝʤʩʷ ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʚʦʩʧʨʠ-

ʷʪʠʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶ-

ʱʠʭ ʚ ʦʙʣʘʩʪʠ ʀʀ [3]: 

Å ʫʯʝʥʳʡ ʧʦ ʜʘʥʥʳʤ (Data Scientist); 

Å ʠʥʞʝʥʝʨ ʧʦ ʜʘʥʥʳʤ (Data Engineer);  

Å ʘʥʘʣʠʪʠʢ ʜʘʥʥʳʭ (Data Analyst);  

Å ʠʥʞʝʥʝʨ-ʧʨʦʛʨʘʤʤʠʩʪ (Software Engineer).  

ʂ ʵʪʠʤ ʯʝʪʳʨʝʤ ʦʩʥʦʚʥʳʤ ʨʦʣʷʤ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʨʦʣʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʧʝʨʝʥʦʩʘ ʟʘʜʘʯ ʀʀ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʨʝʜʫ:  

Å ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʶ (DevOps);  

Å ʤʝʥʝʜʞʝʨ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ / ʘʫʜʠʪʦʨ (Model Risk Man-

ager/Auditor);  

Å ʘʨʭʠʪʝʢʪʦʨ ʜʘʥʥʳʭ (Machine Learning Architect). 
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ɼʘʞʝ ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʟʤʳʪʦʩʪʠ ʛʨʘʥʠʮ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʤʦʞʥʦ ʚʩʝ-ʪʘʢʠ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ, ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥ-

ʜʘʨʪʳ, ʪʘʢ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʙʫʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʋʯʝʥʳʝ ʧʦ ʜʘʥʥʳʤ (Data Scientists). 

ʇʦʪʨʝʙʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ð 

ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʪʨʘʪʝʛʠʠ ʚʥʝʜʨʝʥʠʷ ʀʀ. ʉʧʝʮʠʘ-

ʣʠʩʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʨʛʘʥʠʟʘʮʠʡ ʩʝʛʦʜʥʷ ʯʘʩʪʦ ʠʤʝʶʪ 

ʜʝʣʦ ʩ ʨʘʟʨʦʟʥʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʩʚʦʠʭ ʫʩʠʣʠʡ. ʍʦʪʷ ʙʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʪʦʚ 

ʩʯʠʪʘʝʪ ʨʦʣʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʤʦʜʝʣʝʡ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʩʝʛʦ ʣʠʰʴ ʯʘʩʪʴʶ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʵʪʘ ʨʦʣʴ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʘʤʥʦʛʦ ʰʠʨʝ. ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʵʢʩʧʝʨʪʘʤʠ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ ʠ 

ʧʦʤʦʛʘʪʴ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʙʣʝʤʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʠ ʚʤʝʩʪʝ 

ʤʦʛʣʠ ʩʦʟʜʘʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʀʀ. 

ʀʥʞʝʥʝʨʳ ʧʦ ʜʘʥʥʳʤ (Data Engineers).  

ʂʦʥʚʝʡʝʨʳ ʜʘʥʥʳʭ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʦʜʝʣʝʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʠʥʞʝʥʝʨʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʬʦʨ-

ʤʠʨʫʶʪ ʦʩʥʦʚʫ ʢʦʥʚʝʡʝʨʦʚ ʜʘʥʥʳʭ. ʇʦʩʢʦʣʴʢʫ ʢʦʥʚʝʡʝʨʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ 

ʘʙʩʪʨʘʢʪʥʳʤʠ ʠ ʩʣʦʞʥʳʤʠ, ʠʥʞʝʥʝʨʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʤʦʛʫʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚ ʀʀ. ɺ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʫʧʨʘʚ-

ʣʝʥʠʝ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ, ʧʦʤʠʤʦ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʠʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ, ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʦʡ. 

ɸʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ (Data Analysts). 

ʈʦʣʠ ʫʯʝʥʦʛʦ ʧʦ ʜʘʥʥʳʤ ʠ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ, ʥʦ 

ʜʣʷ ʧʝʨʚʦʛʦ ʦʙʳʯʥʦ ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʠ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʤʘʪʝ-

ʤʘʪʠʢʠ (ʣʠʥʝʡʥʘʷ ʘʣʛʝʙʨʘ ʠ ʤʥʦʛʦʤʝʨʥʦʝ ʠʩʯʠʩʣʝʥʠʝ), ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʧʨʦʜʚʠ-

ʥʫʪʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. 
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ɸʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʟʘʥʠʤʘʶʪʩʷ ʠʟʚʣʝʯʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʜʛʦʪʦʚʢʦʡ ʠʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʅʘ ʦʩ-

ʥʦʚʝ ʘʥʘʣʠʟʘ ʘʥʘʣʠʪʠʢ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʟʘʧʦʣʥʷʪʴ ʦʪʯʝʪʳ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʭ ʚʠʟʫʘʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. ʅʘʨʷʜʫ ʩ ʦʪʯʝʪʘʤʠ ʦʥʠ ʜʦʣʞʥʳ 

ʦʙʲʷʩʥʷʪʴ, ʯʪʦ ʦʟʥʘʯʘʶʪ ʨʘʟʣʠʯʠʷ ʚ ʮʠʬʨʘʭ, ʝʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʠʭ ʦʪ ʤʝʩʷʮʘ ʢ 

ʤʝʩʷʮʫ ʠʣʠ ʜʣʷ ʨʘʟʥʳʭ ʘʫʜʠʪʦʨʠʡ. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʘʥʘʣʠʪʠʢʦʚ ʜʘʥ-

ʥʳʭ ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʥʘʣʠʟ ʠ ʦʧʠʩʘʥʠʝ ʧʨʦʰʣʳʭ ʠʣʠ ʧʨʝʜʳʜʫʱʠʭ ʩʪʨʘʪʝʛʠʡ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʰʣʳʭ ʠʣʠ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ. 

ʀʥʞʝʥʝʨʳ-ʧʨʦʛʨʘʤʤʠʩʪʳ (Software Engineers).  

ɹʳʣʦ ʙʳ ʣʝʛʢʦ ʠʩʢʣʶʯʠʪʴ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠʥʞʝʥʝʨʦʚ-ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠʟ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʀʀ, ʥʦ ʩ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚʥʝʜʨʝʥʠʷ ʀʀ. 

ʀʥʞʝʥʝʨʳ-ʧʨʦʛʨʘʤʤʠʩʪʳ ʦʙʳʯʥʦ ʥʝ ʩʦʟʜʘʶʪ ʤʦʜʝʣʠ ʫʧʨʘʚʣʷʝʤʳʭ ʀʀ 

ʧʨʦʮʝʩʩʦʚ, ʥʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʟʜʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʪʘʢʠʝ ʤʦʜʝʣʠ, ʥʦ ʠ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʨʠʣʦʞʝʥʠʷ. 

ɺʘʞʥʦ, ʯʪʦʙʳ ʠʥʞʝʥʝʨʳ-ʧʨʦʛʨʘʤʤʠʩʪʳ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ 

ʨʘʙʦʪʘʣʠ ʚʤʝʩʪʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʦʣʝʝ ʢʨʫʧʥʦʡ ʩʠ-

ʩʪʝʤʳ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʤʦʜʝʣʠ ʀʀ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʦʪʜʝʣʴʥʳʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʳ ð ʢʦʜ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʫʯʝʥʠʝ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʥʚʝʡʝʨʘʤ ʥʝʧʨʝʨʳʚʥʦʡ ʠʥʪʝʛʨʘʮʠʠ / ʥʝʧʨʝʨʳʚʥʦʡ ʜʦʩʪʘʚʢʠ 

(CI/CD), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʝʪ ʦʩʪʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʨʘʟʚʠʪʠʶ (DevOps).  

ʈʘʟʚʠʪʠʝ ʩʨʝʜʩʪʚ ʀʀ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ DevOps, ʥʦ ʵʪʦ ʥʝ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʦʪʜʝʣʴʥʳʝ ʠ ʨʘʟ-

ʨʦʟʥʝʥʥʳʝ ʩʠʩʪʝʤʳ. ʂʦʤʘʥʜʳ DevOps ʚʳʧʦʣʥʷʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʨʦʣʠ ʚ ʞʠʟ-

ʥʝʥʥʦʤ ʮʠʢʣʝ ʤʦʜʝʣʠ ʀʀ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʣʶʜʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʠ ʩʦʟʜʘʶʱʠʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʪʝʩʪʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʤʦʜʝʣʝʡ ʀʀ. ɺʦ-ʚʪʦʨʳʭ, ʦʥʠ ʦʪʚʝʯʘʶʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʚʝʡʝʨʦʤ 
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CI/CD. ʆʙʝ ʵʪʠ ʨʦʣʠ ʪʨʝʙʫʶʪ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʘʥʘʣʠʪʠʢʘʤʠ ʜʘʥʥʳʭ, 

ʠʥʞʝʥʝʨʘʤʠ ʜʘʥʥʳʭ ʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʜʘʥʥʳʭ.  

ʄʝʥʝʜʞʝʨʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ / ʘʫʜʠʪʦʨʳ (Model Risk Managers 

/Auditors). 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʨʘʩʣʷʭ (ʦʩʦʙʝʥʥʦ ʚ ʩʝʢʪʦʨʝ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ) ʬʫʥʢ-

ʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʤʦʜʝʣʠ (MRM) ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʙʣʶ-

ʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʅʦ ʥʝ ʪʦʣʴʢʦ ʩʪʨʦʛʦ ʨʝʛʫʣʠʨʫʝʤʳʝ ʦʪʨʘʩʣʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʪʨʦʥʫʪʳ ʠʣʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ, MRM 

ʤʦʞʝʪ ʟʘʱʠʪʠʪʴ ʢʦʤʧʘʥʠʠ ʚ ʣʶʙʦʡ ʦʪʨʘʩʣʠ ʦʪ ʧʦʪʝʨʴ, ʚʳʟʚʘʥʥʳʭ ʧʣʦʭʦ ʨʘʙʦ-

ʪʘʶʱʠʤʠ ʤʦʜʝʣʷʤʠ ʀʀ. 

ɹʦʣʝʝ ʪʦʛʦ, ʘʫʜʠʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ. ʂʦʛʜʘ ʜʝʣʦ 

ʜʦʭʦʜʠʪ ʜʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʦʜʝʣʠ ʀʀ, ʤʝʥʝʜʞʝʨʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ 

ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʘʥʘʣʠʟʝ ʥʝ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦ-

ʜʝʣʠ, ʥʦ ʠ ʠʩʭʦʜʥʳʭ ʮʝʣʝʡ ʠ ʙʠʟʥʝʩ-ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʀʀ ʩʪʨʝʤʷʪʩʷ 

ʨʝʰʠʪʴ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʙʱʠʡ ʨʠʩʢ ʜʣʷ ʢʦʤʧʘʥʠʠ. ʀʭ ʩʣʝʜʫʝʪ ʧʨʠ-

ʚʣʝʢʘʪʴ ʚʤʝʩʪʝ ʩ ʧʨʦʬʠʣʴʥʳʤʠ ʵʢʩʧʝʨʪʘʤʠ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, 

ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʀʀ ʩʘʤ ʧʦ ʩʝʙʝ 

ʥʝ ʷʚʣʷʝʪʩʷ ʨʠʩʢʦʚʘʥʥʳʤ. 

ɸʨʭʠʪʝʢʪʦʨʳ ʜʘʥʥʳʭ (Machine Learning Architects). 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʘʨʭʠʪʝʢʪʦʨʳ ʜʘʥʥʳʭ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʥʠʤʘ-

ʥʠʝ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʢ ʜʘʥʥʳʤ ʚʦ ʚʩʝʤ ʙʠʟʥʝʩʝ. ʆʙʳʯʥʦ ʦʥʠ ʠʛʨʘʶʪ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, 

ʢʘʢ ʜʘʥʥʳʝ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. ʉʝʛʦʜʥʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʨʭʠʪʝʢ-

ʪʦʨʘʤ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʦʥʠ ʯʘʩʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʚʝʜʦʤʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʦ ʪʦʥʢʦ-

ʩʪʷʭ ʭʨʘʥʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʥʥʳʭ, ʥʦ ʠ ʦ ʪʦʤ, ʢʘʢ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ ʨʘʙʦʪʘʶʪ ʚ ʪʘʥʜʝʤʝ. ʕʪʦ ʫʩʣʦʞʥʷʝʪ ʠʭ ʨʦʣʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʩʨʝʜʩʪʚ ʀʀ. 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʩʬʝʨʘ ʀʀ ʩʘʤʘ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ, ʚ ʢʘʞ-

ʜʦʤ ʩʣʦʝ ʨʝʰʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʇʦʵʪʦʤʫ ʠ ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠ-
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ʩʪʦʚ ʧʦ ʀʀ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʬʫʥʜʘʤʝʥʪʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʫʢʘ ʦ ʜʘʥʥʳʭ 

ʥʘʨʷʜʫ ʩ ʧʨʠʤʳʢʘʶʱʠʤʠ ʦʙʣʘʩʪʷʤʠ ʟʥʘʥʠʡ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʠʜʝʠ ʚ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʚʠʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʷʜʝ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʤʠʨʘ (ʩʤ., ʥʘʧʨʠ-

ʤʝʨ, [4]). 

ʇʨʦʙʣʝʤʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ çʅʘʫʢʝ ʦ ʜʘʥʥʳʭè ʠ ʧʦʜʛʦʪʦʚʢʠ çʫʯʸʥʦʛʦ 

ʧʦ ʜʘʥʥʳʤè ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʛʦʪʦʚʷ-

ʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʠʶ ʚʘʨʠʘʥʪʦʚ ʝʝ ʨʝʰʝʥʠʷ ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʠʝ ʨʘʙʦʪʳ ʨʦʩʩʠʡʩʢʠʭ ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ. ʀʥʪʝʨʝʩʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʧʦʤʠʤʦ ʫʩʪʦʷʚʰʠʭʩʷ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʦʙʣʘʩʪʝʡ, ʩʝʡʯʘʩ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘʙʦʪʢʘ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ çʅʘʫʢʠ ʦ ʜʘʥʥʳʭè [5]. 

ʈʘʩʩʤʦʪʨʝʚ (ʧʫʩʪʴ ʜʘʞʝ ʥʝʧʦʣʥʦ) ʩʧʝʢʪʨ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʀʀ, ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʩʣʦʚʥʦʩʪʴ 

ʛʨʘʥʠʮ ʠʭ ʩʬʝʨ ʘʢʪʠʚʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʫʯʠʪʳʚʘʪʴ ʜʘʣʴ-

ʥʝʡʰʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʚʳʧʫʩʢʥʠʢʦʚ. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʥʝ ʧʳʪʘʷʩʴ ʛʦʪʦ-

ʚʠʪʴ çʫʥʠʚʝʨʩʘʣʦʚè ʚ ʦʙʣʘʩʪʠ ʀʀ. ɹʝʟʫʩʣʦʚʥʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʧʝʮʠʘʣʠʩʪʳ ʤʦ-

ʛʫʪ ʤʝʥʷʪʴ ʧʨʦʬʠʣʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʫʞʥʦ ʛʦʪʦ-

ʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. ɸ ʧʨʝʜʤʝʪʥʦʝ ʥʘʩʳʱʝʥʠʝ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʥʫʞʥʦ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʩ ʫʯʝʪʦʤ ʥʦʚʦʡ ʫʯʝʙʥʦʡ ʧʘʨʘʜʠʛʤʳ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʭʦʜʳ ʢ ʧʦʥʠʤʘʥʠʶ ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (soft skills), ʦʧʠʩʘʥ ʧʨʦʝʢʪ çɸʢʘʜʝʤʠʷ ʣʠʜʝʨʩʪʚʘè ʧʦ 

ʩʦʟʜʘʥʠʶ ʙʠʙʣʠʦʪʝʢʠ ʤʠʢʨʦʢʫʨʩʦʚ ʥʘ ʧʣʘʪʬʦʨʤʝ LMS Moodle ʊʦʤʩʢʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʨʘʟʚʠʪʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʦʚ. ʇʨʠʚʝʜʝʥ ʧʝʨʝʯʝʥʴ ʞʝʣʘʝʤʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

(ʩʧʠʩʦʢ ʪʝʤ ʤʠʢʨʦʢʫʨʩʦʚ), ʜʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʫʯʝʥʠʷ ʚ ʤʠʢʨʦʬʦʨʤʘʪʝ, 

ʝʛʦ ʧʨʠʥʮʠʧʳ. ʆʧʠʩʘʥʳ ʰʘʛʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʨʘʤʢʘʭ ʪʨʝʥʜʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦ-

ʚʘʥʠʷ.  
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Abstract. The article discusses approaches to understanding universal com-

petencies (soft skills) and presents the çLeadership Academyè project at Tomsk State 

University - a library of students' universal competencies development microcourses 

in LMS Moodle. The paper lists vital universal competencies (a list of topics for 

microcourses) and explores microlearning and its principles. The project implemen-

tation steps are described within the trend of individualization of education. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʷʛʢʠʝ ʥʘʚʳʢʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʤʠʢ-

ʨʦʦʙʫʯʝʥʠʝ, ʤʠʢʨʦʢʫʨʩʳ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ 

Keywords: soft skills, universal competencies, microlearning, microcourses, 

individualization 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʦʜʥʠʤ ʠʟ ʷʚʥʳʭ ʪʨʝʥʜʦʚ ʚʳʩʪʫʧʘʝʪ ʟʘʧʨʦʩ 

ʩʦ ʩʪʦʨʦʥʳ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʚʳʧʫʩʢʥʠʢʘʤ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʝʡ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʚ ʣʶʙʦʡ ʧʨʦʬʝʩʩʠʠ. ɽʩʣʠ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʦʙʷ-

ʟʘʥʥʦʩʪʠ ʚ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʬʝʨʝ, ʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ ʧʨʠʤʝʥʠʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʟʘʜʘʯʠ.  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʦʚʝʜʝʥʥʳʤ ʚ ɻʘʨʚʘʨʜʝ ʠ ʉʪʵʥʬʦʨʜʝ, ʜʦ 

85 % ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʩʧʝʭʘ ʦʧʨʝʜʝʣʷʶʪ soft skills, ʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʚʢʣʘʜ ʫʟʢʠʭ ʥʘʚʳʢʦʚ, ʠʣʠ hard skills, ʩʦʩʪʘʚʣʷʝʪ ʥʝ 

ʙʦʣʝʝ 25 % [7]. ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ ʥʘʚʳʢʘʤʠ ʙʫ-

ʜʫʱʝʛʦ, ʧʦʪʦʤʫ ʯʪʦ ʠʭ ʚʘʞʥʦʩʪʴ ʩʦ ʚʨʝʤʝʥʝʤ ʪʦʣʴʢʦ ʨʘʩʪʝʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʠ ʩʢʦʨʦʩʪʴ ʮʠʬʨʦʚʠʟʘʮʠʠ. ʈʘʙʦʪʦʜʘʪʝʣʠ ʧʨʝʜʧʦʯʠ-

ʪʘʶʪ ʢʘʥʜʠʜʘʪʦʚ ʩ ʨʘʟʚʠʪʳʤʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤʠ. ʄʥʦʛʠʝ 

ʢʦʤʧʘʥʠʠ ʩʪʘʨʘʶʪʩʷ ʚʳʷʚʣʷʪʴ ʠʭ ʫ ʢʘʥʜʠʜʘʪʦʚ ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ ʠ ʠʥʚʝ-

ʩʪʠʨʫʶʪ ʚ ʠʭ ʨʘʟʚʠʪʠʝ ʫ ʩʦʪʨʫʜʥʠʢʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʪʦʛʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʙʳʩʪʨʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʨʳʥʦʢ ʪʨʫʜʘ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʦʤʦʛʫʪ ʦʩʪʘ-

ʚʘʪʴʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ ʩʠʪʫʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚʥʝ ʟʘʚʠ-
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ʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʘ ̫ʧʨʦʬʝʩʩʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʟʥʘʯʘʣʴʥʦ [2]. ʊʘʢʞʝ, ʚ ʫʩʣʦ-

ʚʠʷʭ ʪʦʛʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʟʘʤʝʥʷʶʪ ʯʝʣʦʚʝʢʘ, ʫʥʠʚʝʨʩʘʣʴ-

ʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʨʠʦʙʨʝʪʫʪ ʝʱʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʧʦʜʜʘ-

ʶʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʚʳʩʪʫʧʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ [5]. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʧʨʦʝʢʪ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚʰʠʡ ʙʦʣʝʝ 180 ʨʘʟʣʠʯʥʳʭ ʨʘ-

ʤʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʫʢʘ-

ʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʥʠʮʘ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʪʘʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʢʘʢ çʢʣʶʯʝʚʳʝ (ʦʩʥʦʚ-

ʥʳʝ) ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʮʠʠ, ʩʢʚʦʟʥʳʝ ʥʘʚʳʢʠ, ʪʨʘʥʩʬʝʨʥʳʝ ʠ ʪʨʘʥʩ-

ʚʝʨʩʠʚʥʳʝ ʥʘʚʳʢʠ, çʤʷʛʢʠʝè ʥʘʚʳʢʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ, ʣʠʯ-

ʥʦʩʪʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʝʪʘʧʨʝʜʤʝʪʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳè [12, c. 36], ʥʝ ʧʨʠʥʮʠʧʠʘʣʴʥʘ, ʠ ʧʨʝʜʣʘʛʘʶʪ ʚʦ ʠʟʙʝʞʘʥʠʝ ʢʦʥʮʝʧ-

ʪʫʘʣʴʥʦʡ ʧʫʪʘʥʠʮʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ çʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠè, ʩ 

ʯʝʤ ʤʳ ʩʦʛʣʘʰʘʝʤʩʷ ʠ ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʝʤ ʠʤʝʥʥʦ ʵʪʦʪ ʪʝʨʤʠʥ. 

ɺ ʊɻʋ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʅʆʎ ʀʥʩʪʠʪʫʪ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʚ 2019ï2020 ʛʛ. ʙʳʣ ʨʝʘʣʠʟʦ-

ʚʘʥ ʧʨʦʝʢʪ çɸʢʘʜʝʤʠʷ ʣʠʜʝʨʩʪʚʘè ʧʦ ʩʦʟʜʘʥʠʶ ʙʠʙʣʠʦʪʝʢʠ ʤʠʢʨʦʢʫʨʩʦʚ ʥʘ 

ʧʣʘʪʬʦʨʤʝ LMS Moodle ʊɻʋ ʧʦ ʨʘʟʚʠʪʠʶ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʦʚ (http://softskills.tsu.tilda.ws). ʈʘʟʨʘʙʘʪʳʚʘʷ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʧʠʩʦʢ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʫʜʝʥʪʘʤ ʅʀ ʊɻʋ, ʤʳ ʦʧʠ-

ʨʘʣʠʩʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ: 

¶ ʜʦʢʣʘʜ ʵʢʩʧʝʨʪʦʚ Global Education Futures ʠ WorldSkills Russia 

çʅʘʚʳʢʠ ʙʫʜʫʱʝʛʦ. ʏʪʦ ʥʫʞʥʦ ʟʥʘʪʴ ʠ ʫʤʝʪʴ ʚ ʥʦʚʦʤ ʩʣʦʞʥʦʤ ʤʠʨʝè [11]; 

¶ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʜʦʢʣʘʜ ʅʀʋ ɺʐʕ çʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʪʥʦ-

ʩʪʠ ʠ ʥʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. ʆʪ ʣʦʟʫʥʛʦʚ ʢ ʨʝʘʣʴʥʦʩʪʠè; 

¶ ʜʦʢʣʘʜ ɺʩʝʤʠʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ [12]; 

¶ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ Deloitte çʅʘʚʳʢʠ ʤʝʥʷʶʪʩʷ, ʘ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʦʭʨʘʥʷʶʪʩʷè [5]; 

¶ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ Deloitte çʆʞʠʜʘʝʤʳʝ ʥʘʚʳʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʙʫʜʫʱʝʛʦ ʨʘʙʦʪʳè [2]; 
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¶ ʧʨʦʝʢʪ ʆʕʉʈ çɹʫʜʫʱʝʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʚʳʢʦʚ: ʆʙʨʘʟʦʚʘ-

ʥʠʝ 2030è [3]; 

¶ ʜʦʢʣʘʜ ʆʕʉʈ çʅʦʚʦʝ ʚʠʜʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʘʩʢʨʳʪʠʝ ʧʦʪʝʥʮʠʘʣʘ 

ʪʝʭʥʦʣʦʛʠʡè [9]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʨʦʝʢʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʣʠʰʴ ʚ ʝʜʠʥʠʯʥʳʭ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʚ ʈʦʩʩʠʠ ð ʥʘʧʨʠʤʝʨ, ʚ ʀʊʄʆ ʚʥʝʜʨʝʥ ʤʦʜʫʣʴ soft skills ʚ ʧʨʦ-

ʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ ʚ ʙʘʢʘʣʘʚʨʠʘʪʝ ʠ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ (https://itmo.ru), ʚ ʋʨʌʋ ʨʘ-

ʙʦʪʘʝʪ çʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡè ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʠ ʤʘʡʥʦʨʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ (https://urfu.ru). ɺʤʝʩʪʝ ʩ ʪʝʤ ʤʠʨʦ-

ʚʘʷ ʧʨʘʢʪʠʢʘ ʚʩʝ ʙʦʣʴʰʝ ʩʤʦʪʨʠʪ ʚ ʩʪʦʨʦʥʫ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʦʚ. ʊʘʢ, ʚ ʪʘʢʦʤ 

ʪʦʧʦʚʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʢʘʢ ʋʥʠʚʝʨʩʠʪʝʪ ʄʦʥʘʰʘ (55 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ QS 

World University Rankings), ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʧʦʜʦʙʥʳʡ ʧʨʦʝʢʪ 

(https://www.monash.edu/student-leadership/leap). 

ʀʟ ʜʚʫʭ ʩʧʦʩʦʙʦʚ ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʠʩʢʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ [12] ð ʩʦʙ-

ʩʪʚʝʥʥʦ ʩʧʠʩʢʘ (a list) ʠ çʛʥʝʟʜʘè, ʢʘʨʢʘʩʘ (a grid) ð ʙʳʣ ʚʳʙʨʘʥ ʚʪʦʨʦʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʩʧʠʩʦʢ ʪʝʤ ʜʣʷ ʤʠʢʨʦʢʫʨʩʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 1). 

ʊʘʙʣʠʮʘ 1 ð ʊʝʤʳ ʤʠʢʨʦʢʫʨʩʦʚ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʷʤ ʚ ʅʀ ʊɻʋ ʚ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʘ çɸʢʘʜʝʤʠʷ ʣʠʜʝʨʩʪʚʘè 

ʗ ʄ  r

 

ʄʠʨ 

 

ʄʳʰʣʝʥʠʝ 

 

ʋʧʨʘʚʣʝʥʠʝ 

ʩʪʨʝʩʩʦʤ 

ʋʧʨʘʚʣʝʥʠʝ 

ʚʨʝʤʝʥʝʤ 

ʉʘʤʦʨʝʛʫʣʷʮʠʷ 

ʃʠʯʥʳʡ ʙʨʝʥʜ 

ʕʬʬʝʢʪʠʚʥʘʷ 

ʢʦʤʤʫʥʠʢʘʮʠʷ 

ʈʘʟʨʝʰʝʥʠʝ 

ʢʦʥʬʣʠʢʪʦʚ 

ʂʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ 

ɸʢʪʠʚʥʦʝ ʩʣʫʰʘʥʠʝ 

ʋʧʨʘʚʣʝʥʠʝ 

ʢʘʨʴʝʨʦʡ 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʵʪʠʢʘ 

ʂʨʦʩʩ-ʢʫʣʴʪʫʨʥʦʩʪʴ 

ʕʢʦʣʦʛʠʯʥʦʝ 

ʧʦʚʝʜʝʥʠʝ 

ʂʨʠʪʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ 

ʋʤʝʥʠʝ ʫʯʠʪʴʩʷ 

ɼʠʟʘʡʥ-ʤʳʰʣʝʥʠʝ 

ʄʳʰʣʝʥʠʝ ʨʦʩʪʘ 

 

ɺ 2020 ʛʦʜʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʝʢʪʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫ-

ʶʱʠʝ ʤʠʢʨʦʢʫʨʩʳ: çɼʠʟʘʡʥ-ʤʳʰʣʝʥʠʝè, çʋʧʨʘʚʣʝʥʠʝ ʩʪʨʝʩʩʦʤè, çʉʘʤʦʨʝʛʫ-

ʣʷʮʠʷè, çʈʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚè. ʂʫʨʩʳ ʨʘʟʤʝʱʝʥʳ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʡ 
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ʧʣʘʪʬʦʨʤʝ moodle.tsu.ru, ʜʦʩʪʫʧʥʦʡ ʢʘʢ ʚ ʜʝʩʢʪʦʧʥʦʡ, ʪʘʢ ʠ ʚ ʤʦʙʠʣʴʥʦʡ ʚʝʨ-

ʩʠʠ. 

ʇʦʯʝʤʫ ʙʳʣ ʚʳʙʨʘʥ ʬʦʨʤʘʪ ʠʤʝʥʥʦ ʤʠʢʨʦʦʙʫʯʝʥʠʷ? ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ-

ʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʠʢʨʦʦʙʫʯʝʥʠʝ ʨʘʙʦʪʘʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʧʦʪʦʤʫ, ʯʪʦ ʤʳ ʫʯʠʤʩʷ 

ʣʫʯʰʝ, ʢʦʛʜʘ ʬʦʢʫʩʠʨʫʝʤʩʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʦʙʲʸʤʝ ʤʘʪʝʨʠʘʣʘ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦ-

ʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʚʝʩʪʠ ʢ ʢʦʛʥʠʪʠʚʥʦʡ ʧʝʨʝʛʨʫʟʢʝ [10]. ɺʦ-ʚʪʦʨʳʭ, ʢʨʠʚʘʷ ʟʘʙʳ-

ʚʘʥʠʷ ʠʣʠ ʢʨʠʚʘʷ ʕʙʙʠʥʛʘʫʟʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʯʘʩʘ ʟʘʙʳʚʘ-

ʝʪʩʷ ʜʦ 60 % ʚʩʝʡ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [8]. ʄʠʢʨʦʦʙʫʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʚʘʣʴʥʳʝ ʧʦʚʪʦʨʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ɺ-

ʪʨʝʪʴʠʭ, ʤʠʢʨʦʦʙʫʯʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʦʪʠʚʘʮʠʠ ʠ ʚʦʚʣʝʯʝʥʠʶ, ʪʘʢ ʢʘʢ ʧʦʟ-

ʚʦʣʷʝʪ ʠʩʧʳʪʳʚʘʪʴ ʯʫʚʩʪʚʦ ʜʦʩʪʠʛʥʫʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʯʘʱʝ [6]. ɺ-ʯʝʪʚʝʨʪʳʭ, 

ʩʦʚʨʝʤʝʥʥʳʡ ʪʝʤʧ ʞʠʟʥʠ (ʥʘʣʠʯʠʝ ʩʤʘʨʪʬʦʥʘ ʠ ʦʪʨʝʟʢʦʚ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ 

ʚ ʪʝʯʝʥʠʝ ʜʥʷ) ʭʦʨʦʰʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʤʠʢʨʦʦʙʫʯʝʥʠʝʤ. ʅʫ ʠ ʥʘʢʦʥʝʮ ʤʠʢʨʦ-

ʦʙʫʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʝʡʤʠʬʠʢʘ-

ʮʠʠ [4]. ɹʝʥʝʜʠʢʪ ʂʵʨʠ (Benedict Carey) ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʂʘʢ ʤʳ ʫʯʠʤʩʷ: ʫʜʠʚʠ-

ʪʝʣʴʥʘʷ ʧʨʘʚʜʘ ʦ ʪʦʤ ʢʦʛʜʘ, ʛʜʝ ʠ ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪè ʩʨʘʚʥʠʚʘʝʪ ʦʙʫʯʝʥʠʝ ʩ 

ʧʦʣʠʚʘʥʠʝʤ ʛʘʟʦʥʘ. ɽʩʣʠ ʵʪʦ ʜʝʣʘʪʴ ʯʘʩʪʦ ʧʦʥʝʤʥʦʛʫ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ, ʘ ʥʝ 

ʚʳʣʠʚʘʪʴ ʚʩʶ ʚʦʜʫ ʟʘ ʦʜʠʥ ʨʘʟ, ʪʦ ʛʘʟʦʥ ʙʫʜʝʪ ʟʝʣʝʥʝʝ [1]. 

ʀʪʘʢ, ʤʠʢʨʦʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʢʫʨʩʦʚ ʚ ʦʧʠʩʳʚʘʝʤʦʤ ʧʨʦʝʢʪʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʩʦʨʘʟʤʝʨʥʳʤʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ [6]: 

¶ ʄʦʜʫʣʴʥʦʩʪʴ. ʄʠʢʨʦʢʫʨʩ ʩʦʩʪʦʠʪ ʠʟ ʤʠʢʨʦʤʦʜʫʣʝʡ ð ʥʝʙʦʣʴʰʠʭ 

ʙʣʦʢʦʚ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʳʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʤʠʢʨʦʤʦʜʫʣʷ ʥʝ ʧʦʪʨʝʙʫʝʪ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

¶ ʉʬʦʢʫʩʠʨʦʚʘʥʥʦʩʪʴ. ʀʤʝʝʪ ʟʥʘʯʝʥʠʝ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʘ ʬʦ-

ʢʫʩ. ʂʘʞʜʳʡ ʤʠʢʨʦʤʦʜʫʣʴ ʨʝʰʘʝʪ ʦʜʥʫ ʢʦʥʢʨʝʪʥʫʶ ʫʯʝʙʥʫʶ ʟʘʜʘʯʫ. ʂʦʥʢʨʝʪ-

ʥʳʝ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪ ʮʝʣʠ.  
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¶ ɸʚʪʦʥʦʤʥʦʩʪʴ. ʎʝʣʦʩʪʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦʤʦʜʫʣʝʡ. ʈʝʟʫʣʴʪʘʪ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʤʠʢʨʦʤʦʜʫʣʷ. ʄʠʢʨʦʦʙʫʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʳʪʳʚʘʪʴ 

ʯʫʚʩʪʚʦ ʜʦʩʪʠʛʥʫʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʯʘʱʝ. 

¶ ʉʪʨʫʢʪʫʨʘ. ʅʘʧʦʣʥʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʤʠʢʨʦʤʦʜʫʣʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʳʤ ʢʦʥʪʝʥʪʦʤ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤʘʪʦʚ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ, ʟʘʜʘʥʠʡ ʠ ʘʢʪʠʚ-

ʥʦʩʪʝʡ. 

¶ ʃʝʛʢʠʡ ʜʦʩʪʫʧ. ɼʦʩʪʫʧʥʦ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʠ ʩ ʨʘʟʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʙʠʣʴʥʳʭ. 

ʋʩʣʦʚʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʤʠʢʨʦʢʫʨʩʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʣʝʜʫʶʱʠʝ: 

¶ ʄʠʢʨʦʢʫʨʩ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘ-

ʝʢʪʦʨʠʠ ʩʪʫʜʝʥʪʘ ʠ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʨʝʩʫʨʩʘ. 

¶ ʇʨʦʡʪʠ ʤʠʢʨʦʢʫʨʩ ʤʦʞʝʪ ʣʶʙʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʡ ʩʪʫʜʝʥʪ ʊɻʋ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʦʜʘ ʠ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. 

¶ ʇʨʦʡʪʠ ʤʠʢʨʦʢʫʨʩ ʤʦʞʥʦ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ. 

¶ ʂʫʨʩʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ moodle.tsu.ru. 

¶ ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 4 ʤʠʢʨʦʢʫʨʩʦʚ ʚʳʜʘʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪ. 

ʇʨʠ ʵʪʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʘ ð ʵʪʦ ʜʣʠʪʝʣʴʥʳʡ 

ʧʨʦʮʝʩʩ, ʠ ʤʠʢʨʦʢʫʨʩ ð ʣʠʰʴ ʥʘʯʘʣʦ ʵʪʦʛʦ ʫʚʣʝʢʘʪʝʣʴʥʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʫʧʦʪʨʝʙʣʝʥʠʷ 

ʤʠʢʨʦʢʫʨʩʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ: 

1. ʄʠʢʨʦʚʘʨʠʘʥʪ. ʄʠʢʨʦʢʫʨʩ ʧʨʦʭʦʜʠʪʩʷ ʩʪʫʜʝʥʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʇʦʩʪʝʧʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʙʘʣʣʦʚ, ʨʝʧʫʪʘʮʠʠ, ʙʦʥʫʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʩʝʨʪʠʬʠʢʘʪ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʨʪʬʦʣʠʦ. 

2. ʈʘʩʰʠʨʝʥʥʳʡ ʚʘʨʠʘʥʪ. ʄʠʢʨʦʢʫʨʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ 

ʩʦʩʪʘʚʝ ʝʛʦ ʜʠʩʮʠʧʣʠʥʳ ʠʣʠ ʢʫʨʩʘ ʧʦ ʚʳʙʦʨʫ. ɼʣʷ ʵʪʦʛʦ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʘʪʝʨʠʘʣʦʚ 

ʤʠʢʨʦʢʫʨʩʘ, ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʫʜʝʥʪʦʚ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʘʢʘʷ ʧʝʨʝʜʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʫ-

ʯʝʥʠʷ, ʢʘʢ ʤʠʢʨʦʦʙʣʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʦʙʫʯʘʶʱʠʭ ʩʨʝʜ 
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(LMS moodle, ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʪʫʜʝʥʪʦʚ), ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʣʷ ʥʦʚʳʭ 

ʮʝʣʝʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ ð ʧʦʩʪʘʥʦʚʢʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʦʚ. ʇʨʦʝʢʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʩʝʢʪʦʨʝ 

EdTech, ʠ ʥʝ ʪʦʣʴʢʦ ʚ ʩʝʢʪʦʨʝ ʚʳʩʰʝʛʦ, ʥʦ ʠ ʩʨʝʜʥʝʛʦ ʠ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. ʇʦʢʘ ʵʪʠ ʧʨʦʝʢʪʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʩʪʘʨʪʘ, ʠ ʧʨʝʜʩʪʦʠʪ 

ʦʪʜʝʣʴʥʘʷ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢ-

ʪʦʚ. 
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INFORMATION SYSTEM F OR TRACKING AND PROM OTING 

STUDENT ACHIEVEMENTS  

Sergey Yurievich Zavozkin 

Kemerovo state university, Russia, Kemerovo 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʧʦʦʱʨʷʪʴ ʜʦʩʪʠʞʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʴ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ð ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʫʯʘʩʪʠʶ ʚʦ 

ʚʥʝʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Abstract. The article presents a description of the developed information sys-

tem, which allows tracking and encouraging students' achievements in various areas 

of activity. The purpose of this information system is to stimulate students' motiva-

tion to participate in extracurricular activities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʚʥʝʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʦʩʪʠʞʝʥʠʷ ʩʪʫʜʝʥʪʘ, ʤʦʪʠʚʘʮʠʷ ʩʪʫʜʝʥʪʘ 

Keywords: information system, mobile application, extracurricular activities, 

student achievements, student motivation 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ɺʋɿʘʭ ʧʨʦʚʦʜʠʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ. ʆʜʥʘʢʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ 
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ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʩʪʫʜʝʥʪʦʚ ʚ 

ʫʯʘʩʪʠʠ ʚʦ ʚʥʝʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. ʇʨʠ ʵʪʦʤ ʦʥʘ ʩʯʠʪʘʝʪʩʷ ʥʝʦʪʲʝʤʣʝ-

ʤʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚʦ ʚʥʝʫʯʝʙʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʣʠʯ-

ʥʦʩʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʚʳʰʘʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ [2]. 

ʂ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʤʦʪʠʚʘʮʠʠ 

ʩʪʫʜʝʥʪʦʚ ʢ ʫʯʘʩʪʠʶ ʚʦ ʚʥʝʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʬʦʨʤʳ ʧʦʦʱʨʝʥʠʡ, ʥʘʣʠʯʠʝ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʠ ʵʣʝʤʝʥʪʘ ʛʝʡʤʠʬʠ-

ʢʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʙʦʣʝʝ ʦʩʦʟʥʘʥʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʨʘʟʥʳʭ 

ʬʦʨʤ ʚʥʝʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ ʩʚʦʠ ʠʥʪʝʨʝʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʇʨʠ ʵʪʦʤ ʟʘʯʘʩʪʫʶ ʩʘʤʠ ʚʥʝʫʯʝʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʝ ʚʩʝʛʜʘ ʰʠʨʦʢʦ 

ʦʩʚʝʱʘʶʪʩʷ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʥʠʭ ʜʦʩʪʠʞʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʦʩʪʘʶʪʩʷ ʠʟ-

ʚʝʩʪʥʳʭ ʣʠʰʴ ʫʟʢʦʤʫ ʢʨʫʛʫ ʣʠʮ.  

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪ ʨʘʟʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʧʦʦʱʨʷʪʴ ʜʦʩʪʠʞʝ-

ʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ [3]. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʝʭ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʚʦʟʤʦʞʥʳʭ ʜʦ-

ʩʪʠʞʝʥʠʷ ʠ ʠʭ ʧʦʦʱʨʝʥʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʩʦ-

ʜʝʨʞʘʪʴ ʵʣʝʤʝʥʪʳ ʛʝʡʤʠʬʠʢʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʪʫʜʝʥʪʘʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ 

ʩʝʙʷ ʯʘʩʪʴʶ ʮʝʣʦʛʦ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʥʘʰʝʡ ʞʠʟʥʠ. ʉ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʟʜʦʨʦ-

ʚʴʝʤ, ʧʨʦʚʦʜʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʫʧʨʘʚʣʷʪʴ ʪʝʭʥʠʢʦʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʚʠʛʘʮʠʶ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʨʘ-

ʟʫʤʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʝʜʣʘʛʘʝʤʫʶ ʩʠʩʪʝʤʫ ʚ ʚʠʜʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ.  

ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʥʝ ʚʩʝ ʦʧʝʨʘʮʠʠ ʫʜʦʙʥʦ ʜʝʣʘʪʴ ʠʟ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦ-

ʞʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʵʢʨʘʥʘ. 

ʅʘʧʨʠʤʝʨ, ʤʦʜʝʨʘʪʦʨʘʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʚ ʨʷʜʝ ʟʘʜʘʯ ʫʜʦʙʥʝʝ ʨʘʙʦʪʘʪʴ ʠʟ 
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ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʫʞʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʦʙʠʣʴʥʦʝ ʪʘʢ ʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʧʦʣʥʷʪʴ 

ʜʨʫʛ ʜʨʫʛʘ [4]. 

ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤ, ʫʯʠʪʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʦʱʨʝʥʠʷ. ɹr ʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʩʠʩʪʝʤʳ: MyStat, LogBook, Shelfee, UCHI.RU, ʜʦʩʪʠʞʝʥʠʷ Steam, ʜʦʩʪʠʞʝʥʠʷ 

ɺʠʢʠʧʝʜʠʷ, TeachBase, ʜʦʩʪʠʞʝʥʠʷ World of Warcraft, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ ʥʘʛʨʘʞ-

ʜʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʂʝʤɻʋ çʇɻɸʉè. 

ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʩʦ-

ʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʩʚʦʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʦʙʟʦʨʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʫʯʝʪʘ 

ʜʦʩʪʠʞʝʥʠʡ ʩʪʫʜʝʥʪʦʚ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʦʣʠ çʩʪʫʜʝʥʪè: 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ʩ ʧʦʩʪʤʦʜʝʨʘʮʠʝʡ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʦʯʪʳ; 

¶ ʘʚʪʦʨʠʟʘʮʠʷ ʧʦ ʣʦʛʠʥʫ ʠ ʧʘʨʦʣʶ; 

¶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʙʳʪʦʛʦ ʧʘʨʦʣʷ, ʨʘʥʝʝ ʫʜʘʣʝʥʥʦʛʦ ʘʢʢʘʫʥʪʘ; 

¶ ʧʨʦʩʤʦʪʨ, ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ, ʫʜʘʣʝʥʠʝ ʩʚʦʝʛʦ ʧʨʦʬʠʣʷ; 

¶ ʧʨʦʩʤʦʪʨ ʩʚʦʠʭ ʜʦʩʪʠʞʝʥʠʡ; 

¶ ʦʪʧʨʘʚʢʘ ʟʘʷʚʢʠ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʳʧʦʣʥʝʥʠ ̫ʜʦʩʪʠʞʝʥʠʷ; 

¶ ʧʨʦʩʤʦʪʨ ʩʪʘʪʫʩʘ ʦʪʧʨʘʚʣʝʥʥʦʡ ʟʘʷʚʢʠ, ʢʦʤʤʝʥʪʘʨʠʝʚ ʢ ʥʝʡ; 

¶ ʟʘʢʨʳʪʠʝ ʠʣʠ ʦʪʢʨʳʪʠʝ ʩʚʦʝʛʦ ʜʦʩʪʠʞʝʥʠʷ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʨʫʛʠʤ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʣʠʪʴʩʷ ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ; 

¶ ʧʨʦʩʤʦʪʨ ʊʆʇ-ʘ ʩʪʫʜʝʥʪʦʚ ʚ ʨʝʡʪʠʥʛʝ ʩ ʟʘʜʘʥʥʦʡ ʬʠʣʴʪʨʘʮʠʝʡ; 

¶ ʧʦʠʩʢ ʠ ʧʨʦʩʤʦʪʨ ʧʨʦʬʠʣʝʡ ʜʨʫʛʠʭ ʩʪʫʜʝʥʪʦʚ, ʠʭ ʜʦʩʪʠʞʝʥʠʡ; 

¶ ʠʟʤʝʥʝʥʠʝ ʩʪʘʪʫʩʘ ʥʘʛʨʘʜʳ ʥʘ çʧʦʣʫʯʝʥʦè ʧʨʠ ʧʦʣʫʯʝʥʠʠ; 

¶ ʧʨʝʜʣʦʞʝʥʠʝ ʥʦʚʦʛʦ ʜʦʩʪʠʞʝʥʠ.̫ 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʦʣʠ çʤʦʜʝʨʘʪʦʨ ʠʥʩʪʠʪʫʪʘè: 
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¶ ʘʚʪʦʨʠʟʘʮʠʷ ʧʦ ʣʦʛʠʥʫ ʠ ʧʘʨʦʣʶ; 

¶ ʧʦʠʩʢ ʠ ʧʨʦʩʤʦʪʨ ʧʨʦʬʠʣʷ ʩʪʫʜʝʥʪʘ; 

¶ ʧʨʦʩʤʦʪʨ ʥʦʚʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ ʦʪʧʨʘʚʢʘ ʟʘʷʚʢʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʥʘ ʫʜʘʣʝʥʠʝ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʢ-

ʢʘʫʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʯʠʥʳ; 

¶ ʧʨʦʩʤʦʪʨ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠʣʠ ʦʪʢʣʦʥʝʥʠʝ ʟʘʧʨʦʩʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʪʘʚʠʪʴ ʢʦʤʤʝʥʪʘʨʠʡ; 

¶ ʧʨʦʩʤʦʪʨ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʪʫʜʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠ,̫ ʤʦʜʝʨʘʮʠʷ ʠ ʦʪ-

ʧʨʘʚʢʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʙʘʥʠʪʴ ʘʢʢʘʫʥʪ ʩ ʢʦʤʤʝʥʪʘʨʠʝʤ ʦ ʧʨʠʯʠʥʝ ʙʘʥʘ ʠ ʝʛʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ; 

¶ ʠʟʤʝʥʝʥʠʝ ʩʪʘʪʫʩʦʚ ʟʘʷʚʦʢ ʠ ʜʦʩʪʠʞʝʥʠʡ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʨʦʣʠ çʘʜʤʠʥʠʩʪʨʘʪʦʨè: 

¶ ʘʚʪʦʨʠʟʘʮʠʷ ʧʦ ʣʦʛʠʥʫ ʠ ʧʘʨʦʣʶ; 

¶ ʫʜʘʣʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʢʢʘʫʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʧʨʦʩʤʦʪʨ ʠ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʝʛʦ ʨʦʣʠ; 

¶ ʧʨʦʩʤʦʪʨ ʠ ʦʙʨʘʙʦʪʢʘ ʟʘʷʚʦʢ, ʠʟʤʝʥʝʥʠʝ ʩʪʘʪʫʩʦʚ ʟʘʷʚʦʢ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʦ ʜʦʩʪʠʞʝʥʠʷʭ, ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ; 

¶ ʠʟʤʝʥʝʥʠʝ ʩʪʘʪʫʩʘ ʜʦʩʪʠʞʝʥʠʡ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ ʙʳʣʠ ʚʳʜʚʠʥʫʪʳ ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʣʠʝʥʪʦʚ ʩ ʙʘ-

ʟʦʡ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ-ʩʝʨʚʠʩʦʚ; 

¶ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʜʣʷ ʭʨʘʥʝʥʠʷ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʝʢʪʘ; 

¶ ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ; 

¶ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Android; 

¶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʚ ʥʦʪʘʮʠʠ UML 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦ 

ʝʝ ʫʟʣʘʤ ʩ ʩʦʝʜʠʥʝʥʠʷʤʠ ð ʤʘʨʰʨʫʪʘʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟʣʘʤʠ. 
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ʈʠʩʫʥʦʢ 1 ð ɼʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʝʨʚʝʨʘ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ: 

¶ PostgreSql ð ʩʚʦʙʦʜʥʘʷ ʨʝʣʷʮʠʦʥʥʘʷ ʉʋɹɼ; 

¶ SQL ð ʜʝʢʣʘʨʘʪʠʚʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

¶ Spring Boot ð ʨʘʩʰʠʨʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʬʨʝʡʤʚʦʨʢʘ Spring ʩ ʦʪ-

ʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ Java-ʧʣʘʪʬʦʨʤʳ; 

¶ Android Studio ð ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʚʩʝ 

ʫʩʪʨʦʡʩʪʚʘ Android ʩ ʧʦʤʦʱʴʶ Java; 

¶ Vue.js ð ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦ-

ʞʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 2 ð ʇʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʧʦʦʱʨʷʪʴ ʜʦʩʪʠʞʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʣʘʥʠ-

ʨʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʝʸ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʂʝʤʝʨʦʚʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨ-

ʩʠʪʝʪʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩ-
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ʤʦʜʝʣʝʡ. 
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Abstract. The article is presented the process of developing an e-learning 

course as a means of organizing the process of studying the features of using CAD-

systems for solid models. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʪʚʝʨʜʦʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ, Autodesk Inventor. 

Keywords: CAD-systems, solid modeling, e-learning course, Autodesk Inven-

tor. 

ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥʠ ʧʦ-

ʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦ-

ʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʠ ʧʨʦʜʫʢʪʠʚʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʦʩʪ ʤʦʪʠʚʘʮʠʠ ʢ ʧʦʣʫʯʝ-

ʥʠʶ ʟʥʘʥʠʡ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʝʤ ʧʦʟʚʦʣʷʶʪ ʚʳʡʪʠ 

ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʦʙʫʯʝʥʠʷ, ʦʪʢʨʳʚʘʶʪ ʨʘʥʝʝ ʥʝʜʦʩʪʫʧʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ 

ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʪʘʢ ʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʘʭʦʜʷʪ 

ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʫʨʦʚ-

ʥʷʭ, ʧʦʤʦʛʘʷ ʣʫʯʰʝʤʫ ʫʩʚʦʝʥʠʶ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʪʝʤ, ʪʘʢ ʠ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠ-

ʧʣʠʥ ʚ ʮʝʣʦʤ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ. ɺ ʥʳʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ ʪʨʘʪʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʨʘʟʨʘʙʦʪʢʫ ʚʨʫʯʥʫʶ. ʉʠʩʪʝʤʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʘʣʠ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʥʠ ʧʦʟʚʦʣʠʣʠ ʚ ʩʝʙʝ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʥʦ ʠ ʩʦʩʪʘʚʣʷʪʴ ʚʘʞʥʫʶ ʢʦʥʩʪʨʫʢʪʦʨʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ.  

ʆʙʲʝʢʪʳ, ʩʦʟʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʝ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʦʪʣʠ-

ʯʠʠ ʦʪ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʠʧʠʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʯʘʡʰʝʡ ʪʦʯʥʦ-

ʩʪʴʶ, ʯʪʦ ʦʨʠʝʥʪʠʨʫʝʪ ʠʭ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʷʭ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. ʆʜʥʘʢʦ ʨʘʙʦʪʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʠ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 
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ɺʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʛʦʚʦʨʠʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ 

ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʫ-

ʯʘʶʱʠʭ ʢʫʨʩʦʚ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʠʤʝʥʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ ʟʜʝʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ. ʊʘ-

ʢʦʡ ʢʫʨʩ ʩʪʘʥʝʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʦʙʫʯʘʶʱʠʤʠʩʷ, 

ʧʦʟʚʦʣʷʷ ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʤʝʥʠʡ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ [1]. 

ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʫʤʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ 

ʫʯʝʙʥʦʡ, ʘ ʟʘʪʝʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʘʤ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠ-

ʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʦʚ: ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʝʡ, ʪʚʝʨʜʦʪʝʣʴʥʳʭ 

ʧʨʦʪʦʪʠʧʦʚ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʦʟʜʘʥʠʷ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʢ ʥʠʤ [2]. 

ʊʘʢ ʥʘ ʙʘʟʝ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ çʉʠ-

ʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè [3], 

ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʵʣʝʢʪʨʦʥʥʳʡ 

ʫʯʝʙʥʳʡ ʢʫʨʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ WordPress ð ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠ-

ʤʳʤ ʩʘʡʪʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʥʘʧʠʩʘʥʥʳʤ ʥʘ PHP, ʠ ʠʩʧʦʣʴʟʫʶ-

ʱʠʡ ʩʝʨʚʝʨ ʙʘʟʳ ʜʘʥʥʳʭ MySQL, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥʳ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʚʠʜʝʦʭʦʩʪʠʥʛʝ ʧʦʪʦʢʦʚʦʛʦ ʚʝʱʘʥʠʷ YouTube.  
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ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ çʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Autodesk Inventorè ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʠʨʫʝʤʦʡ ʩʪʨʫʢʪʫʨʳ 

ʙʳʣʠ: 

¶ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʮʝʥʘʨʠʡ ʚʠʜʝʦʨʦʣʠʢʦʚ; 

¶ ʨʘʟʨʘʙʦʪʘʥʳ ʬʘʡʣʳ ʰʘʙʣʦʥʦʚ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʪʨʘʙʦʪʢʠ ʧʦʢʘʟʘʥ-

ʥʳʭ ʚ ʚʠʜʝʦʨʦʣʠʢʝ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʚʳʧʦʣʥʝʥʳ ʟʘʧʠʩʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ; 

¶ ʧʨʦʠʟʚʝʜʝʥʘ ʥʦʨʤʘʣʠʟʘʮʠʷ ʟʚʫʢʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʙʦʪʳ 

ʩ ʥʠʤ; 

¶ ʚʳʧʦʣʥʝʥʦ ʩʚʝʜʝʥʠʝ ʚʠʜʝʦʨʷʜʘ ʩ ʦʙʨʘʙʦʪʘʥʥʦʡ ʟʚʫʢʦʚʦʡ ʜʦʨʦʞʢʦʡ; 

¶ ʢʘʞʜʦʤʫ ʚʠʜʝʦʨʦʣʠʢʫ ʜʦʙʘʚʣʝʥʳ: ʥʘʟʚʘʥʠʝ, ʦʧʠʩʘʥʠʝ, ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʟʥʘʯʦʢ ʦʙʣʦʞʢʠ ʚʠʜʝʦʨʦʣʠʢʘ, ʧʣʝʡʣʠʩʪ ʚ ʢʦʪʦʨʦʤ ʦʥ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʢʘʪʝʛʦʨʠʷ [4].  

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʥʝʝ ʵʪʘʧʳ ʜʦʣʞʥʳ ʙʳʪʴ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʚʠʜʝʦʨʦʣʠʢʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʜʘʥʥʳʡ ʢʫʨʩ.  

ʂʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʯʘʩʪʴʶ ʧʨʦʭʦʞʜʝʥʠʠ 

ʦʙʫʯʝʥʠʷ, ʚʝʜʴ ʠʤʝʥʥʦ ʦʥ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʙʫʯʘʶʱʠʡʩʷ ʦʩʚʘ-

ʠʚʘʝʪ ʤʘʪʝʨʠʘʣ. ʀ ʧʦʵʪʦʤʫ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʫʯʝʙʥʦʤ ʢʫʨʩʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ 

ʢʦʥʪʨʦʣʴ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʠʪʦʛʦʚʳʡ 

ʢʦʥʪʨʦʣʴ ʧʦ ʧʨʦʭʦʞʜʝʥʠʶ ʚʩʝʛʦ ʢʫʨʩʘ ʠ ʚʳʧʦʣʥʝʥʠʷ ʠʪʦʛʦʚʦʛʦ ʟʘʜʘʥʠʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʩʦʟʜʘʥʠʝ ʯʝʨʪʝʞʘ ʧʦ ʥʝʡ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ OnlineTestPad. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʦʙʫ-

ʯʘʶʱʠʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳʤʠ, ʥʘʛʣʷʜ-

ʥʳʤʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʧʦʜʘʯʠ ʤʘʪʝ-

ʨʠʘʣʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʤʦʱʠ ʚ 

ʨʘʙʦʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʡ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʂʫʨʩ ʧʦʩʪʨʦʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʩʤʦʛ ʩʘʤ ʠʟʫʯʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʫʯʠʪʴʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ 
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ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ Autodesk Inventor, ʘ ʟʘʪʝʤ ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʟʘ-

ʜʘʥʠʡ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. 
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PROJECT-BASED LEARNING WITH THE EYES OF A UNIVERSITY 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʦ, ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝ-

ʥʠʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʨʘʟʦʙʨʘʥ ʨʝʘʣʴʥʳʡ ʧʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʩʪʫʜʝʥ-

ʪʦʤ ʧʦ ʪʝʤʝ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʳ ʜʦʩʪʦʠʥ-

ʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʫʣʫʯʰʝʥʠʷ. 

Abstract. The article describes how project-based learning is carried out in 

the university; it also analyses the way how project about neural network is per-

formed by a student and it describes advantages and disadvantages of a given learn-

ing method and ways of its improving. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 

Keywords: project-based learning, neural networks. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʫʟʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ: 

ʩʪʘʥʜʘʨʪʥʘʷ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʶʪ ʤʘʪʝʨʠʘʣ ʥʘ ʣʝʢʮʠʷʭ ʠ ʧʦʪʦʤ ʪʨʝʥʠʨʫ-

ʶʪʩʷ ʝʛʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʠ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ [1], ʢʦʪʦ-
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ʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʢʘʢʦʛʦ-ʪʦ ʧʨʦʝʢʪʘ, ʧʨʝʜʣʦʞʝʥ-

ʥʦʛʦ ʟʘʢʘʟʯʠʢʘʤʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʉʨʘʟʫ ʞʝ ʤʦʞʥʦ ʧʦʜʯʝʨʢ-

ʥʫʪʴ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝ-

ʥʠʷ: ʚ ʧʨʦʝʢʪʥʦʤ ʧʦʜʭʦʜʝ ʨʝʰʘʝʪʩʷ ʢʦʥʢʨʝʪʥʘʷ ʟʘʜʘʯʘ, ʦʙʣʘʜʘʶʱʘʷ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ʆʪʩʶʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʝʨʚʳʡ ʧʣʶʩ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ: ʩʪʫ-

ʜʝʥʪ ʙʦʣʴʰʝ ʟʘʤʦʪʠʚʠʨʦʚʘʥ, ʪʘʢ ʢʘʢ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʥʝ ʧʨʦʩʪʦ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ, 

ʥʦ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʪʦʛ ʝʝ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʥʘʟʥʘʯʝ-

ʥʠʶ. 

ʇʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ. ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ. ʇʝʨʚʳʡ 

ʵʪʘʧ ð ʵʪʦ ʚʳʙʦʨ ʧʨʦʝʢʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʳ. ʉʪʫʜʝʥʪʫ ʧʨʝʜʦʩʪʘʚʣʷ-

ʝʪʩʷ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʥʳʤʠ ʥʘʫʢʘʤʠ, ʘ ʪʘʢʞʝ 

ʠʥʦʛʜʘ ʨʘʟʨʝʰʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʰʣʳʡ ʧʨʦʝʢʪ. ɺʳʙʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʫ-

ʜʝʥʪʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʩʪʫʧʥʳʝ 

ʜʣʷ ʚʳʙʦʨʘ ʪʝʤʳ ʧʨʦʝʢʪʦʚ. ʊʘʢʞʝ ʪʘʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʠʣʴʪʨ ʧʦ ʢʦʤʧʝʪʝʥʮʠʷʤ, 

ʢʦʪʦʨʳʝ ʝʩʪʴ ʫ ʩʪʫʜʝʥʪʘ, ʠ ʢʦʪʦʨʳʝ ʦʥ ʭʦʪʝʣ ʙʳ ʧʨʠʦʙʨʝʩʪʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʝʢʪʘ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʬʠʣʴʪʨʘ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʙʳʩʪʨʦ ʧʦʜʦʙʨʘʪʴ ʪʝʤʫ 

ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʤ ʠʥʪʝʨʝʩʥʘ. ʇʨʠ ʚʳʙʦʨʝ ʪʝʤʳ ʧʨʦʝʢʪʘ, ʩʪʫʜʝʥʪʫ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ, ʚ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴʩʷ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ, 

ʢʘʢ ʯʘʩʪʠʯʥʦ ʟʘʧʦʣʥʝʥʥʦʡ, ʪʘʢ ʠ ʧʦʣʥʦʩʪʴʶ ʧʫʩʪʦʡ. ʂʦʤʘʥʜʘ ʤʦʞʝʪ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ ʥʝʡ ʥʘʙʝʨʝʪʩʷ ʙʦʣʝʝ 50% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʜʘʥʥʦʡ ʪʝʤʦʡ ʧʨʦʝʢʪʘ. ʅʝʜʦʩʪʘʪ-

ʢʦʤ ʵʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʤʦʛʫ ʟʘʧʠʩʘʪʴʩʷ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʝʢʪ ʦʛʨʘʥʠʯʝʥʦ 1-3 ʢʦʤʘʥʜʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝ-

ʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ, ʝʩʣʠ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʩʪʫʜʝʥʪʦʚ ʟʘʭʦʯʝʪ ʚʟʷʪʴ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʧʨʦʝʢʪ. ʆʜʥʘʢʦ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʪʝʤ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪ ʵʪʦʪ ʥʝʜʦʩʪʘ-

ʪʦʢ.  

ɺʪʦʨʦʡ ʵʪʘʧ ʩʘʤʳʡ ʙʦʣʴʰʦʡ. ɺʦ ʚʨʝʤʷ ʥʝʛʦ ʩʪʫʜʝʥʪʳ ʨʝʘʣʠʟʫʶʪ ʧʦʩʪʘʚ-

ʣʝʥʥʫʶ ʚ ʧʨʦʝʢʪʝ ʟʘʜʘʯʫ. ɺ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʦʥ ʨʝʘʣʠ-



89 

ʟʦʚʘʥ ʙʝʟ ʷʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ɼʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʭʦʨʦʰʠʝ ʢʫ-

ʨʘʪʦʨʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʛʨʝʩʩʘ ʧʦ ʧʨʦʝʢʪʫ ð 

ʚʩʝ ʵʪʦ ʩʦʟʜʘʝʪ ʦʯʝʥʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. 

ʀ ʪʨʝʪʠʡ ʵʪʘʧ ð ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ 

ʟʘʱʠʪʠʪʴ ʩʚʦʠ ʧʨʦʝʢʪʳ. ʅʘ ʩʘʤʦʡ ʟʘʱʠʪʝ ʙʘʣʣʳ ʩʪʘʚʷʪ ʥʝʟʘʚʠʩʠʤʳʝ ʢʚʘʣʠʬʠ-

ʮʠʨʦʚʘʥʥʳʝ ʵʢʩʧʝʨʪʳ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʧʨʦʜʝʣʘʥ-

ʥʫʶ ʨʘʙʦʪʫ ʠ ʦʙʲʝʢʪʠʚʥʦ ʧʦʩʪʘʚʠʪʴ ʟʘʩʣʫʞʝʥʥʳʝ ʙʘʣʣʳ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ 

ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʥʝ ʦʯʝʥʴ ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʚʢʣʘʜʘ ʚ ʧʨʦʝʢʪ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʫʯʘʩʪʥʠʢʘ ʢʦʤʘʥʜʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʙʳʚʘʝʪ ʪʘʢʦʝ, ʯʪʦ ʧʦʯʪʠ ʚʩʶ ʨʘʙʦʪʫ ʜʝʣʘʣ 

1 ʯʝʣʦʚʝʢ ʠʟ ʢʦʤʘʥʜʳ, ʥʦ ʚ ʠʪʦʛʝ, ʠʟ-ʟʘ ʥʝʦʙʲʝʢʪʠʚʥʦʛʦ ʧʦʜʩʯʝʪʘ ʚʢʣʘʜʘ ʚ ʧʨʦ-

ʝʢʪ, ʦʮʝʥʢʘ ʫ ʪʦʛʦ, ʢʪʦ ʚʩʝ ʜʝʣʘʣ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʫ ʜʨʫʛʠʭ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ 

ʥʘʦʙʦʨʦʪ ð ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʦ ʜʣʷ ʪʘʢʠʭ ʩʣʫʯʘʝʚ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʘʧʝʣʣʷʮʠʷ, 

ʥʘ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ ʩʚʦʡ ʣʠʯʥʳʡ ʚʢʣʘʜ ʠ ʟʘʨʘʙʦʪʘʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʙʘʣʣʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ ʨʝʘʣʴ-

ʥʦʤ ʧʨʠʤʝʨʝ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʪʫʜʝʥʪʦʤ ʙʳʣ ʚʳʙʨʘʥ ʧʨʦʝʢʪ çʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʫʟʣʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠè. ɼʘʥʥʳʡ ʧʨʦ-

ʝʢʪ ʙʳʣ ʚʳʙʨʘʥ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ: ʞʝʣʘʥʠʝ ʟʘʢʨʝʧʠʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ Python, ʢʦʪʦʨʳʡ ʠʟʫʯʘʣʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ 

machine learning. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʝʡʯʘʩ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳ, ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʩʬʝʨʘʭ ʞʠʟʥʠ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʨʝʰʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʥ-

ʥʳʭ ʩʝʪʝʡ ʚʘʞʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʩʪʦʠʤʦʩʪʠ 

ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʙʠʟʥʝʩʝ [2]; ʧʦʜʜʝʨʞʢʘ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʜʠ-

ʘʛʥʦʩʪʠʢʝ ʦʧʫʭʦʣʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʥʘ ʄʈʊ ʚ ʤʝʜʠʮʠʥʝ [3]; ʦʙʥʘʨʫʞʝʥʠʝ ʠʥ-

ʮʠʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [4] ʠ ʜʨ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʟʘ-

ʥʠʤʘʶʱʠʭʩʷ ʚ ʩʬʝʨʝ IT, ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʨʝʩʥʘʷ ʠ ʚʘʞʥʘʷ ʪʝʤʘ. 
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʢ ʢʘʞʜʦʡ ʢʦʤʘʥʜʝ ʙʳʣʠ ʧʨʠʢʨʝʧʣʝʥʳ ʢʫʨʘʪʦʨʳ, ʢʦʪʦ-

ʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʤʦʛʘʪʴ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʨʝʜ ʢʦʤʘʥʜʦʡ ʟʘ-

ʜʘʯʠ. ɼʣʷ ʥʘʯʘʣʘ ʢʫʨʘʪʦʨʘʤʠ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠʩʪʦʯʥʠʢʠ ʜʣʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʪʝʤʘʪʠʢʦʡ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɼʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʤʘ-

ʪʝʨʠʘʣʘʤʠ ʙʳʣ ʜʘʥ ʤʝʩʷʮ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʢʦʤʘʥʜʘ ʦʟʥʘʢʦʤʠʣʘʩʴ ʩ ʪʝʤ, ʯʪʦ ʪʘʢʦʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʢʘʢ ʦʥʠ ʫʩʪʨʦʝʥʳ, ʢʘʢ ʨʘʙʦʪʘʶʪ, ʢʘʢ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʞʠʟʥʠ, 

ʘ ʪʘʢʞʝ ʨʘʟʦʙʨʘʣʘʩʴ ʩ ʥʝʢʦʪʦʨʳʤʠ ʪʠʧʘʤʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 

ʙʳ ʧʨʠʛʦʜʠʪʴʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʫʨʘʪʦʨʘʤʠ ʙʳʣ ʧʨʝʜʣʦ-

ʞʝʥ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. ʇʦ ʵʪʦʤʫ ʧʣʘʥʫ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʩ ʥʘʯʘʣʘ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʫʧʨʦʱʝʥʥʫʶ ʟʘʜʘʯʫ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʪʦ ʝʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦ-

ʩʪʳʝ çʠʩʢʫʩʩʪʚʝʥʥʳʝè ʜʘʥʥʳʝ, ʘ ʧʦʩʣʝ ʵʪʦʛʦ, ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴ-

ʪʘʪ, ʜʦʨʘʙʦʪʘʪʴ ʝʛʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ ʥʘ ʨʝʘʣʴʥʳʭ 

ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʨʠʘʣ, ʠʟʫʯʝʥʥʳʡ ʚ 

ʧʝʨʚʳʡ ʤʝʩʷʮ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʷ ʩʣʦʞʥʦʩʪʴ. ʕʪʦ ʧʦ-

ʤʦʛʘʣʦ ʦʧʝʨʘʪʠʚʥʦ ʥʘʭʦʜʠʪʴ ʤʝʩʪʘ, ʚ ʢʦʪʦʨʳʭ ʫ ʢʦʤʘʥʜʳ ʚʦʟʥʠʢʘʣʠ ʪʨʫʜʥʦ-

ʩʪʠ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʙʠʨʘʪʴʩʷ ʩ ʥʠʤʠ ʠ ʧʨʦʜʦʣʞʘʪʴ ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ, ʦʩʚʘ-

ʠʚʘʷ ʥʦʚʳʡ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʤʘʪʝʨʠʘʣ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʵʪʘʧʘ ʙʳʣʘ ʩʦ-

ʟʜʘʥʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʥʘ ʷʟʳʢʝ Python, ʢʦʪʦʨʘʷ, ʠʤʝʷ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʜʘʥ-

ʥʳʝ ʥʝʢʦʪʦʨʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʫʯʠʚʰʠʩʴ ʥʘ ʵʪʠʭ ʜʘʥʥʳʭ, ʤʦʛʣʘ ʠʤʠʪʠʨʦʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʵʪʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʚʪʦʨʷʷ ʝʛʦ ʧʨʠʥʮʠʧʳ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʚʳʭʦʜʥʳʝ. 

ʊʨʝʪʠʡ ʵʪʘʧ ʥʘʯʘʣʩʷ ʩ ʧʦʜʛʦʪʦʚʢʠ ʢ ʧʨʝʜʩʪʦʷʱʝʡ ʟʘʱʠʪʝ. ɿʘ ʵʪʦ ʚʨʝʤʷ 

ʢʦʤʘʥʜʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʜʦʩʢʦʥʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʜʝʣʘʥʥʫʶ ʨʘ-

ʙʦʪʫ, ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʝʟʝʥʪʘʮʠʶ ʧʨʦʝʢʪʘ ʠ ʟʘʪʝʤ ʟʘʱʠʪʠʪʴʩʷ ʧʝʨʝʜ ʢʫʨʘʪʦʨʘʤʠ. 

ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʣʝʥʳ ʢʦʤʘʥʜʳ ʭʦʨʦʰʦ ʟʘʢʨʝʧʠʣʠ ʧʨʦʡʜʝʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʠ ʧʦʜʛʦʪʦʚʠʣʠʩʴ ʢ ʟʘʱʠʪʝ. ɼʘʣʝʝ ʢʦʤʘʥʜʘ ʟʘʱʠʪʠʣʘ ʧʨʦʝʢʪ ʧʝʨʝʜ 

ʵʢʩʧʝʨʪʘʤʠ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʘʥʥʳʡ ʧʨʦʝʢʪ, ʠ ʧʦʣʫʯʠʚ ʥʝʟʘʚʠʩʠʤʫʶ ʦʮʝʥʢʫ ʦʪ ʵʢʩʧʝʨʪʦʚ ʟʘ ʧʨʦʜʝʣʘʥʥʫʶ 

ʨʘʙʦʪʫ. 
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ʌʠʥʘʣʴʥʘʷ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʟʘ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʫʯʘ-

ʝʪʩʷ ʫʤʥʦʞʝʥʠʝʤ ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʟʘʱʠʪʫ ʧʨʦʝʢʪʘ, ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʳ. ʂʦʵʬʬʠʮʠʝʥʪ ʚʢʣʘʜʘ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʩʯʠʪʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʥʘʯʘʣʘ ʢʘʞʜʳʡ ʯʣʝʥ ʢʦʤʘʥʜʳ ʦʮʝʥʠʚʘʝʪ 

ʚʩʝʭ ʩʚʦʠʭ ʪʦʚʘʨʠʱʝʡ ʧʦ ʢʦʤʘʥʜʝ ʧʦ ʚʩʝʤ ʠʪʝʨʘʮʠʷʤ ʚ ʧʨʦʝʢʪʝ ʧʦ 100-ʙʘʣʴʥʦʡ 

ʰʢʘʣʝ, ʟʘʪʝʤ ʦʮʝʥʢʫ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʚ ʢʦʤʘʥʜʝ ʩʪʘʚʷʪ ʢʫʨʘʪʦʨʳ (ʚʣʠʷʥʠʝ 

ʦʮʝʥʢʠ ʢʫʨʘʪʦʨʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ), ʧʦʩʣʝ ʯʝʛʦ ʩʯʠʪʘʝʪʩʷ ʩʨʝʜ-

ʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʳʩʪʘʚʣʝʥʥʳʭ ʦʮʝʥʦʢ ð ʵʪʦ ʠ ʙʫʜʝʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʢʣʘʜʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʦʡ ʧʨʦʝʢʪʘ ʩʪʘʣʦ:  

¶ ʧʨʦʜʫʢʪʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʥʦ ʧʨʦ-

ʜʦʣʞʘʪʴ ʨʘʟʚʠʚʘʪʴ, ʝʩʣʠ ʪʝʤʘ ʠʥʪʝʨʝʩʥʘ ʜʘʥʥʦʡ ʢʦʤʘʥʜʝ; 

¶ ʜʨʘʛʦʮʝʥʥʳʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ, ʢʦ-

ʪʦʨʳʡ ʭʦʨʦʰʦ ʦʪʣʦʞʠʣʩʷ ʚ ʛʦʣʦʚʘʭ ʫ ʩʪʫʜʝʥʪʦʚ. 

ʉʨʘʚʥʠʚʘʷ ʜʘʥʥʫʶ ʤʝʪʦʜʠʢʫ ʦʙʫʯʝʥʠʷ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ: 

¶ ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʢʫʜʘ ʩʠʣʴʥʝʝ ʤʦʪʠʚʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ, ʯʝʤ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʧʦʜʭʦʜ; 

¶ ʩʪʫʜʝʥʪʳ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʟʘʧʦʤʠʥʘʶʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʧʨʦʝʢʪʝ 

ʤʘʪʝʨʠʘʣ; 

¶ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʘ ʟʥʘʯʠʪ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʝʢʪʘ; 

¶ ʙʦʣʝʝ ʩʚʦʙʦʜʥʳʡ ʛʨʘʬʠʢ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʧʦʯʠʪʘʝʤʳʡ ʩʪʫʜʝʥʪʘʤʠ. 

ɺ ʋʨʘʣʴʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝʥʠʝ ʰʠʨʦʢʦ ʠ 

ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝ ʣʠʰʝʥʘ ʩʠ-

ʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʫʯʘʩʪʠʷ ʯʣʝʥʦʚ ʢʦʤʘʥʜʳ ʚ ʧʨʦʝʢʪʝ: 

¶ ʩʪʫʜʝʥʪʳ ʚʩʝʛʜʘ ʩʪʘʚʷʪ ʜʨʫʛ ʜʨʫʛʫ 100 ʙʘʣʣʦʚ; 

¶ ʢʫʨʘʪʦʨʘʤ ʦʯʝʥʴ ʩʣʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʣʴʥʳʡ ʚʢʣʘʜ ʢʘʞʜʦʛʦ 

ʯʣʝʥʘ ʢʦʤʘʥʜʳ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʩʪʫʜʝʥʪʦʚ ʢ ʦʮʝʥʢʝ ʜʨʫʛ ʜʨʫʛʘ. ʃʦ-

ʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʭʦʯʝʪ ʧʦʣʫʯʠʪʴ 100 ʙʘʣʣʦʚ, ʧʨʠʯʝʤ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ ʝʛʦ ʚʢʣʘʜʘ ʚ ʧʨʦʝʢʪ, ʘ ʪʘʢ ʢʘʢ ʚʩʝ ʭʦʪʷʪ ʙʳʪʴ 

ʫʚʝʨʝʥʥʳʤʠ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ 100 ʙʘʣʣʦʚ ʦʥʠ ʧʦʣʫʯʘʪ, ʪʦ ʦʥʠ ʜʦʛʦʚʘʨʠʚʘʶʪʩʷ 

ʧʦʩʪʘʚʠʪʴ ʜʨʫʛ ʜʨʫʛʫ ʧʦ 100. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʢʦʤʘʥʜʝ ʧʦʯʪʠ ʚʩʶ ʨʘʙʦʪʫ ʩʜʝ-

ʣʘʣ 1 ʯʝʣʦʚʝʢ. ʇʦʥʷʪʥʦ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩʪʘʚʠʪʴ ʚʩʝʤ 100, ʥʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʠ ʝʛʦ ʪʦʚʘʨʠʱʠ ʦʪʢʘʞʫʪʩʷ ʩʪʘʚʠʪʴ 100 ʠ ʝʤʫ, ʘ ʪʘʢ ʢʘʢ ʝʤʫ ʚʘʞʥʦ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʣʫʯʠʪʴ ʩʚʦʠ ʟʘʩʣʫʞʝʥʥʳʝ 100 ʙʘʣʣʦʚ ʟʘ ʩʚʦʶ ʨʘʙʦʪʫ, ʦʥ 

ʩʦʛʣʘʩʠʪʩʷ ʧʦʩʪʘʚʠʪʴ ʚʩʝʤ ʧʦ 100, ʩʯʠʪʘʷ ʵʪʫ çʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʴè ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʤʝʥʴʰʝʡ ʧʦʪʝʨʝʡ. ɺʦʟʤʦʞʝʥ ʪʘʢ ʞʝ ʠ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ: ʚʩʝ ʚʨʦʜʝ-ʙʳ 

ʜʦʛʦʚʦʨʷʪʩʷ ʧʦʩʪʘʚʠʪʴ ʜʨʫʛ ʜʨʫʛʫ ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ, ʦʜʥʘʢʦ ʪʦʪ ʩʪʫʜʝʥʪ, ʢʦ-

ʪʦʨʳʡ ʩʜʝʣʘʣ ʚʩʶ ʨʘʙʦʪʫ, ʚʪʘʡʥʝ ʧʦʩʪʘʚʠʪ ʚʩʝʤ ʥʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ. ɺ ʪʘ-

ʢʦʤ ʩʣʫʯʘʝ, ʧʦʩʣʝ ʚʳʩʪʘʚʣʝʥʠʷ ʬʠʥʘʣʴʥʳʭ ʦʮʝʥʦʢ, ʝʩʣʠ ʥʝ ʨʘʥʴʰʝ, ʚʩʝ ʯʣʝʥʳ 

ʢʦʤʘʥʜʳ ʫʟʥʘʶʪ, ʯʪʦ ʠʭ ʦʙʤʘʥʫʣʠ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʩʦ ʩʪʫʜʝʥʪʦʤ, 

ʢʦʪʦʨʳʡ ʥʝ ʧʦʩʪʘʚʠʣ 100, ʧʨʦʩʪʦ ʧʝʨʝʩʪʘʥʫʪ ʜʨʫʞʠʪʴ ʯʣʝʥʳ ʝʛʦ ʢʦʤʘʥʜʳ, ʦʜ-

ʥʘʢʦ ʵʪʦ ʜʣʷ ʩʪʫʜʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʢʨʠʪʠʯʥʳʤ. ɺ ʠʪʦʛʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʝ 

ʩʪʫʜʝʥʪʳ ʦʮʝʥʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʥʘ 100, ʯʪʦ ʠ ʜʝʣʘʝʪ ʵʪʦʪ ʚʠʜ ʦʮʝʥʠʚʘʥʠʷ ʙʝʩ-

ʩʤʳʩʣʝʥʥʳʤ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʢʫʨʘʪʦʨʦʚ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʢʘʢʦʛʦ-ʪʦ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʰʘʛʘ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʳ, ʯʪʦ ʩʠʣʴʥʦ 

ʟʘʪʨʫʜʥʷʝʪ ʦʙʲʝʢʪʠʚʥʦʝ ʦʮʝʥʠʚʘʥʠʝ ʠʤʠ ʚʢʣʘʜʘ ʚ ʧʨʦʝʢʪ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʥʠ-

ʢʦʚ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʝʢʪʦʚ ʧʨʠʙʣʠʟʠʣʘʩʴ 

ʢ ʠʜʝʘʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʦʮʝʥʠʚʘʥʠʝ ʚʢʣʘʜʘ ʫʯʘʩʪʥʠʢʦʚ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʦ-ʧʝʨʚʳʭ, ʫʙʨʘʪʴ ʦʮʝʥʠʚʘʥʠʝ ʜʨʫʛ ʜʨʫʛʘ ʯʣʝʥʘʤʠ ʢʦ-

ʤʘʥʜʳ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʢʫʨʘʪʦʨʦʤ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʦʪʩʣʝʞʠ-

ʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʢʦʤʘʥʜʳ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ, ʥʘʧʨʠʤʝʨ, 

ʩʜʝʣʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʢʘʞʜʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʳ ʨʝʛʫʣʷʨʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʢʫʨʘʪʦʨʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʪʯʝʪ ʧʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʠʣʠ 
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ʜʚʫʭ ʥʝʜʝʣʴ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʫʨʘʪʦʨʳ ʩʤʦʛʫʪ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʚʢʣʘʜ ʢʘʞ-

ʜʦʛʦ ʫʯʘʩʪʥʠʢʘ, ʘ ʩʪʫʜʝʥʪʳ ʥʝ ʙʫʜʫʪ ʩʩʦʨʠʪʩʷ, ʪʘʢ ʢʘʢ ʩʘʤʠ ʩʢʦʣʴʢʦ ʩʜʘʣʠ ð 

ʩʪʦʣʴʢʦ ʠ ʧʦʣʫʯʠʣʠ. 
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// ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʩʠʩʪʝʤʳ. 2014.  ̄1. URL: http://www.swsys.ru/in-

dex.php?page=article&id=3752.  
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THE INTRODUCTION OF 1C:UNIVERSITY PROF. IN HIGHER 

EDUCATION INSTITUTIO NS 

Karaulova Olga Aleksandrovna 

Povolzhsky State University of Telecommunications and Informatics 

Natalia Valeryevna Kireeva 

Povolzhsky State University of Telecommunications and Informatics  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ç1ʉ: 

ʋʥʠʚʝʨʩʠʪʝʪè, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʦʢʫʤʝʥʪʦʦʙʦ-

ʨʦʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝ-

ʜʦʩʪʘʪʢʠ ç1ʉ: ʋʥʠʚʝʨʩʠʪʝʪè, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

Abstract. The article discusses the software product "1C: University", which 

contributes to the improvement of document management in an educational organi-

zation. The main advantages and disadvantages of "1C: University" are shown, and 
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the relevance of the application of this software implementation in the educational 

process is presented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʠʥʬʦʨʤʘʮʠʷ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʀʊ-ʪʝʭʥʦʣʦʛʠʠ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

Keywords: document management, information, informatization, information 

technologies, IT technologies, educational process. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʫʟʦʚ 

ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʫʟʘ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʫʧʨʘʚʣʝʥʠʷ ʚʫʟʦʤ ʪʨʝʙʫʶʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

(ɸʀʉ). ɺ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ 

ʢʦʤʧʣʝʢʩʥʳʭ ɸʀʉ ʚʫʟʦʚ, ʚʳʩʪʫʧʘʝʪ ʩʠʩʪʝʤʘ ç1ʉ:ʋʥʠʚʝʨʩʠʪʝʪè. ʉʠʩʪʝʤʘ ʨʘʟ-

ʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʦʙʨʘ-

ʙʦʪʢʫ, ʘʥʘʣʠʟ ʠ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʚʫʟʘ. ʕʪʦʪ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʦʡ ʢʦʥʬʠʛʫ-

ʨʘʮʠʝʡ, ʥʦ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʜʣʷ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʝ-

ʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʧʣʘʪʬʦʨʤʳ ç1C ʇʨʝʜʧʨʠʷʪʠʝ 8.2è. 

ç1ʉ:ʋʥʠʚʝʨʩʠʪʝʪè ʚʢʣʶʯʝʥ ʚ ɽʜʠʥʳʡ ʨʝʝʩʪʨ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ ʙʘʟ ʜʘʥʥʳʭ [1]. 

ʉʠʩʪʝʤʘ ʚʣʘʜʝʝʪ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ, ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠ 

ʦʙʲʝʜʠʥʷʪʴ ʛʨʫʧʧʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʠʥʛʝʥʪʦʤ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʫʯʝʙʥʫʶ ʥʘʛʨʫʟʢʫ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʫ ʌɻʆʉ ɺʇʆ, ʌɻʆʉ ɺʆ ʧʦ ʫʨʦʚʥʷʤ ʧʦʜʛʦ-

ʪʦʚʢʠ (ʙʘʢʘʣʘʚʨʠʘʪ, ʩʧʝʮʠʘʣʠʪʝʪ, ʤʘʛʠʩʪʨʘʪʫʨʘ, ʘʩʧʠʨʘʥʪʫʨʘ) ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʯʘʪʴ ʩʧʨʘʚʦʢ ʦʙ ʦʙʫʯʝʥʠʠ, ʜʠʧʣʦʤʦʚ ʠ 

ʧʨʠʣʦʞʝʥʠʡ ʢ ʥʝʤʫ, ʚʝʩʪʠ ʫʯʝʪ ʦʧʣʘʪʳ ʟʘ ʦʙʫʯʝʥʠʝ, ʥʘʟʥʘʯʘʪʴ ʩʪʠʧʝʥʜʠʠ, 

ʥʘʩʪʨʘʠʚʘʪʴ ʨʘʙʦʪʫ ʚʩʝʭ ʦʪʜʝʣʦʚ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʫʟʘ [2]. ɼʘʥʥʳʝ ʬʫʥʢʮʠʠ 
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ʜʦʩʪʫʧʥʳ ʢʘʢ ʚ ʦʙʳʯʥʦʡ ʚʝʨʩʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʪʘʢ ʠ ʚ ʚʝʨʩʠʠ ç1C:ʋʥʠʚʝʨʩʠ-

ʪʝʪ ʇʈʆʌè. ɺʝʨʩʠʷ ʇʈʆʌ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʘ 

ʠʤʝʥʥʦ, ʩʦʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ, ʥʘʣʠʯʠʝ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ ʘʙʠʪʫ-

ʨʠʝʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʨʘʙʦʪʫ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʩʦʚʝʪʦʚ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʩʣʝʚʫʟʦʚʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʜʨ. [3]. 

ʅʘʣʠʯʠʝ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʦʡ ʬʫʥʢʮʠʝʡ ʠ ʧʦʟ-

ʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʦʱʝʥʥʫʶ ʨʘʙʦʪʫ ʜʣʷ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʡ. ɼʣʷ ʘʙʠʪʫʨʠʝʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʧʦʜʘʯʠ 

ʟʘʷʚʣʝʥʠʷ ʠ ʝʛʦ ʤʦʜʝʨʘʮʠʠ, ʧʨʦʩʤʦʪʨʘ ʩʪʘʪʫʩʘ ʩʚʦʝʛʦ ʟʘʷʚʣʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 

ʚʩʪʫʧʠʪʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʉʪʫʜʝʥʪʳ ʠʤʝʶʪ ʧʨʘʚʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʫʯʝʙʥʳʝ 

ʧʣʘʥʳ, ʨʘʩʧʠʩʘʥʠʝ, ʩʚʝʜʝʥʠʷ ʦ ʪʝʢʫʱʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʟʥʘʢʘʤʣʠ-

ʚʘʪʴʩʷ ʩ ʧʨʠʢʘʟʘʤʠ ʧʦ ʚʫʟʫ, ʢʘʩʘʶʱʠʝʩʷ ʣʠʯʥʦ ʢʘʞʜʦʛʦ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʣʘʥʳ, ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ, 

ʫʯʝʙʥʳʝ ʧʣʘʥʳ, ʟʘʧʦʣʥʷʪʴ ʟʘʯʝʪʥʦ-ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʚʝʜʦʤʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʦ ʚʩʝʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ (ʧʨʠʝʤʥʘʷ ʢʦʤʧʘʥʠʷ, ʢʘʬʝʜʨʳ, ʜʝʢʘʥʘʪʳ, ʩʪʫ-

ʜʝʥʯʝʩʢʠʡ ʦʪʜʝʣ ʢʘʜʨʦʚ, ʚʦʝʥʥʦ-ʫʯʝʪʥʳʡ ʩʝʢʪʦʨ ʠ ʜʨ.). 

ʂʦʥʬʠʛʫʨʘʮʠʷ çʋʥʠʚʝʨʩʠʪʝʪè, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ç1C:ʇʨʝʜʧʨʠʷ-

ʪʠʝè ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʆʥʦ ʩʝʨʪʠʬʠʮʠʨʦ-

ʚʘʥʦ ʌʉʊʕʂ, ʘ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪ ʪʦʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʟʘʱʠʪʘ ʦʪ ʥʝʩʘʥʢʮʠʦ-

ʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʷʚʣʷʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʪʘʡʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʴ ʛʘʨʘʥʪʠʷ, ʯʪʦ ʚʩʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʚʫʟʘ, ʘ ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʚʫʟʘ ʥʘʭʦʜʷʪʩʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ç1C:ʋʥʠʚʝʨʩʠʪʝʪè ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʩʠʩʪʝʤʦʡ. ɼʣʷ ʟʘ-

ʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ. ʋʤʝʥʴʰʠʪʴ ʰʘʥʩ ʫʪʝʯʢʠ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ-ʟʘ ʥʝʩʘʥʢʮʠʦ-

ʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠʣʠ ʧʦ ʥʝʦʩʪʦʨʦʞʥʦʩʪʠ, ʚʦʟʤʦʞʥʦ ʧʨʝʜʦʩʪʘʚʣʷʷ ʤʝʥʴʰʝ 

ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʢʦʛʜʘ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 
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ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʟʛʨʘʥʠʯʝʥʠʝʤ ʜʦʩʪʫʧʘ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩʦ ʩʣʫʞʝʙʥʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ. ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʩʪʨʦʝʥʦ ʢʘʢ ʜʣʷ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ-

ʜʝʣʴʥʦ. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʜʦʩʪʫʧʘ ʷʚʣʷʶʪʩʷ ð ʯʪʝʥʠʝ, ʜʦʙʘʚʣʝʥʠʝ, ʠʟʤʝʥʝ-

ʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʩʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʟʘʚʠ-

ʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʇʨʘʚʦ ʜʦʩʪʫʧʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʝʜʠʥʠʮʝʡ ʜʦʩʪʫʧʘ. ʈʦʣʴ ʷʚʣʷʝʪʩʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʦʥʷʪʠʝʤ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʙʘʟʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʘ ʚ ʥʝʝ. ʂʘʞʜʘʷ ʨʦʣʴ ʦʧʨʝʜʝʣʷʝʪ ʥʘʙʦʨ ʧʨʘʚ ʜʦʩʪʫʧʘ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʷʟʠ ʩ ʠʭ ʥʘʟʥʘʯʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʦʜʥʦʤʦ-

ʤʝʥʪʥʦ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ç1C:ʋʥʠʚʝʨʩʠʪʝʪè, ʪʦ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʞʝ ʧʨʠ ʙʦʣʴʰʠʭ ʥʘʛʨʫʟʢʘʭ ʥʘ ʩʠʩʪʝʤʫ. ɺ ʩʠʩʪʝʤʝ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʪʥʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʥʝ ʙʫ-

ʜʝʪ ʥʘʨʫʰʝʥʘ. ɹʣʘʛʦʜʘʨʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʶ ʢʣʘʩʪʝʨʦʚ ʩʝʨʚʝʨʦʚ ʤʦʞʝʪ ʜʦʩʪʠ-

ʛʘʪʴʩʷ ʚʳʩʦʢʘʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʊʘʢ ʢʘʢ ʢʦʥʬʠʛʫʨʘʮʠʷ çʋʥʠʚʝʨʩʠʪʝʪè ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ç1ʉ:ʇʨʝʜ-

ʧʨʠʷʪʠʝè, ʪʦ, ʩʨʘʚʥʠʚʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʦʩʣʝʜʥʝʡ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʘʥʘʣʦ-

ʛʘʤʠ, ʚʠʜʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʠ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʨʝʰʝʥʠʷ ʵʪʦ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʟʘʤʝʥʳ ʠʥʦʩʪʨʘʥʥʳʭ ʘʥʘʣʦʛʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʫʯʝʪʘ ʠ ʜʣʷ ʩʠʩʪʝʤ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʦʚ ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ [4]. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʘʥʘʣʠʪʠʢʠ IDC, ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʨʳʥʦʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ç1ʉè ʚ ʈʦʩʩʠʠ ʚʳʨʦʩ ʚ ʬʠʥʘʥʩʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʩ 

ʥʫʣʷ ʜʦ 30,5%. ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʯʝʨʝʟ ʩʝʪʴ Internet ʩ ʣʶʙʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ. 
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ʀ ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè ʫʜʦ-

ʚʣʝʪʚʦʨʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ɺʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʦʪʤʝʯʝʥʥʳʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʚʳʙʦʨ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè ʢʘʢ ʷʜʨʘ ʧʦʩʪʨʦʝʥʠʷ ɸʀʉ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè ʠʤʝʝʪ ʚʩʝ ʧʨʠʯʠʥʳ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩ ʮʝʣʴʶ ʘʙʩʦ-

ʣʶʪʥʦʡ ʵʢʩʧʘʥʩʠʠ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʤʦʥʦʧʦʣʠ-

ʟʘʮʠʠ ʵʪʦʡ ʩʬʝʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʦʛʨʘʤʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʦʙʣʘʩʪʝʡ ʫʯʝʪʘ ʠ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʆʥʘ ʜʘʝʪ ʚʫʟʫ 

ʧʨʠʦʨʠʪʝʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ 

ʦʩʥʦʚʝ ʦʜʥʦʨʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʪʢʨʳʪʳʡ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʜ [5]. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʣʘʩʪʠ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʙʦʪʳ ʚʫʟʘ, ʧʨʠ 

ʵʪʦʤ ʦʨʛʘʥʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ 

ʯʘʩʪʴʶ [5]. ʅʘ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ç1ʉ:ʋʥʠʚʝʨʩʠʪʝʪè. ʌʘʢʪʦʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʳʤʠ ʠ ʥʝ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ [6]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʩʯʠʪʘʝʪʩʷ ʩʣʘʙʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʧʨʠ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʧʦ ʩʨʘʚʥʝʥʠʶ, ʥʘʧʨʠʤʝʨ, ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʫʯʝʪʦʤ), 

ʯʪʦ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʠ ʟʘʪʨʫʜʥʷʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʠʩʪʝʤ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʪʘʢ ʢʘʢ ʜʦʣʞʥʳ ʠʣʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʘʩʩʠʚʥʳʝ ʠ ʪʨʫʜʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴʩʢʠʝ ʥʘʩʪʨʦʡʢʠ, ʠʣʠ ʠʤʝʪʴ ʞʝʩʪʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ, ʢʦ-

ʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, 

ʥʝʢʦʪʦʨʳʭ ʝʛʦ ʦʪʜʝʣʦʚ. 

ʂ ʧʨʠʤʝʨʫ, ʚ ʩʠʩʪʝʤʝ ç1ʉ:ʋʥʠʚʝʨʩʠʪʝʪè ʧʨʝʜʫʩʤʦʪʨʝʥ ʜʦʚʦʣʴʥʦ ʛʠʙʢʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʧʨʠʢʘʟʦʚ ʥʘ ʦʩʥʦʚʝ ʧʝʯʘʪʥʳʭ ʬʦʨʤ. ʅʦ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʳ ʩʝʨʴʝʟʥʳʝ ʟʥʘʥʠʷ ʠ ʦʧʳʪ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʀ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʯʝʥʴ ʩʣʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʨʝʘʣʴʥʳʭ 



99 

ʟʘʧʨʦʩʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʦʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ: ʠʣʠ ʚʥʦʩʠʪʴ ʠʟʤʝ-

ʥʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠʣʠ ʠʟʤʝʥʷʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʫʟʦʚ ʥʘ ʦʩʥʦʚʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝè 

ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʜʝʨʞʢʘ ʩʪʨʘʪʝʛʠʠ ʜʠʥʘʤʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʝʤʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ [6]. ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʘʨʠʘʪʠʚ-

ʥʦʩʪʠ ʨʝʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʫʩʠʣʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, 

ʪʘʢ ʢʘʢ ʪʨʝʙʦʚʘʥʠʷ ʛʦʨʘʟʜʦ ʚʳʰʝ. ʈʘʟʨʘʙʦʪʢʘ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʦʥ-

ʬʠʛʫʨʘʮʠʝʡ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʜʚʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʫʨʦʚʥʷ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʤʝʥʴʰʫʶ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʚʘʞ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʚʟʚʝʰʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʲʝʢʪʦʚ ʤʝ-

ʪʘʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʧʦʜʩʪʨʦʡʢʠ ʧʨʠʣʦ-

ʞʝʥʠʡ ʢ ʮʝʣʷʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʨʝʛʫʣʠʨʫʝʤʳʝ ʜʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʩʧʨʘʚʦʯʥʠʢʦʚ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʧʝʯʘʪʥʳʭ ʬʦʨʤ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʣ-

ʛʦʨʠʪʤʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʘʙʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɺʥʝʜʨʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʛʨʫʧʧʦʚʳʭ ɸʀʉ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʥʘ 

ʙʘʟʝ ç1ʉè ʪʨʝʙʫʝʪ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʦʪʜʝʣʦʚ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ [7]. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ, ʚʤʝʩʪʝ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ç1ʉè, ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʚʳʧʦʣʥʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠ ʜʘʣʴʥʝʡ-

ʰʝʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦʪ ʚʘʨʠʘʥʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʧʨʘʢ-

ʪʠʢʝ ʩʯʠʪʘʝʪʩʷ ʣʫʯʰʠʤ [5], ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʦʪʜʝʣʳ ʧʨʠʟʚʘʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʨʦʣʴ ʨʝʬʦʨʤʘʪʦʨʦʚ ʩʠʩʪʝʤ ʨʫʢʦʚʦʜʩʪʚʘ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʠ ʙʝʟ ʦʪʩʫʪʩʪʚʠʷ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʫʩʧʝʰʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʨʘʙʦʪʳ ɸʀʉ ʙʫʜʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʦʞʥʝʥʦ ʠ ʟʘʪʷʥʫʪʦ ʧʦ ʚʨʝʤʝʥʠ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʦʙʭʦʜʠʤʦ 
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ʧʨʠʚʣʝʯʝʥʠʝ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʚʫʟʘ ʚ ʤʝʭʘʥʠʟʤʳ ʚʥʝʜʨʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʙʦʪʳ ɸʀʉ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʡ ɸʀʉ ʥʘʪʘʣʢʠʚʘʝʪʩʷ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʦʩʤʳʩʣʝʥʥʦʝ 

ʠʣʠ ʥʝ ʦʩʤʳʩʣʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ, ʠ ʣʠʰʴ ʦʙʥʘʨʫʞʝʥʠʝ ʨʝʘʣʴ-

ʥʳʭ ʜʦʩʪʦʠʥʩʪʚ, ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ɸʀʉ, ʧʦʤʦʛʘʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʤʝʭʘʥʠʟʤ ʚʥʝʜʨʝʥʠʷ 

ʫʩʧʝʰʥʦ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʘʚʠʣʴ-

ʥʦʩʪʴ ʠ ʙʳʩʪʨʦʪʫ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠ-

ʩʪʝʤʝ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʠ ʪʦʯʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʠʩʪʝʤʳ, ʧʦʥʷʪʥʫʶ ʩʠʩʪʝʤʫ ʦʙʫ-

ʯʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʦʤʦʱʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ɸʀʉ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸʀʉ ç1ʉ: ʋʥʠʚʝʨʩʠʪʝʪ ʇʈʆʌè ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʧʨʦʩʪʠʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʨʘʙʦʪʫ ʨʘʟʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʫʟʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʘʞ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʟʘ-

ʪʨʘʪ, ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʱʠʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʫʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲ-

ʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʳʛʦʜʘ ʠ ʦʪʜʘʯʘ ʦʪ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʞʠʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʢʦʣʣʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʵʪʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʚʣʝʯʝʥʠʝ ʚʩʝʭ ʩʦʪʨʫʜ-

ʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʘʯʠʥʘʷ ʩ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʨʷ-

ʜʦʚʳʤʠ ʠʩʧʦʣʥʠʪʝʣʷʤʠ. ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʝʛʦ ʫʧʨʘʚ-

ʣʝʥʠʝ ʩʣʦʞʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʩʠʩʪʝʤʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʦʙʨʘʟʫʝʪ ʨʘʟʚʝʪʚʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʠʝʨʘʨʭʠʶ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʨʘʟ-

ʣʠʯʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʫʥʠʚʝʨʩʠʪʝʪʘ [8]. ɸʜʘʧʪʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ç1ʉè, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ç1ʉ: ʋʥʠʚʝʨʩʠʪʝʪè, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ-

ʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ ʠ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʣʝʜʦʚʘʪʴ ʚʥʫʪʨʝʥʥʝʡ ʣʦʛʠʢʝ ʧʦʨʷʜʢʘ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʢʨʝʪʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʦ ʠ ʩʦʠʟʤʝʨʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʩ 

ʧʨʦʮʝʩʩʦʤ ʩʦʟʜʘʥʠʷ ʙʘʥʢʘ ʜʘʥʥʳʭ ʧʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʫ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʥʘʢʦʧ-

ʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʛʠʥʘ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ð CodeRunner, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʣʷ ʧʣʘʪ-

ʬʦʨʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ MOODLE. ɸʚʪʦʨʦʤ ʦʧʠʩʘʥʳ ʚʠʜʳ ʟʘʜʘʥʠʡ ʧʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ Python, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʧʣʘʛʠʥʘ 

CodeRunner.  
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Abstract. The article describes the capabilities of plugin ñCodeRunnerò for 

automated knowledge control, itôs developed for e-learning platform MOODLE. The 

author describes the types of programming tasks in Python that are implemented 

using the plugin ñCodeRunnerò. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ Python, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʢʦʥʪʨʦʣʴ, ʧʣʘʪʬʦʨʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʣʘʛʠʥ CodeRunner. 

Keywords: Python programming, automated control, e-learning platform, 

plugin CodeRunner. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫ-

ʯʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʦʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʚ ʨʦʩʩʠʡʩʢʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʝʢ-

ʪʦʨʝ ʧʣʘʪʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ LMS MOODLE. ɸʥʘʣʠʟʫ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʩʚʷʱʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘʫʯʥʳʭ ʨʘ-

ʙʦʪ [1-4]. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʘʟʤʝʱʝʥʳ ʚ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʠʥʩʪʨʫʢʮʠʠ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ LMS MOODLE ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʦʧʠʩʘʥʠʶ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʝʩʫʨʩʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʙʘʟʦʚʳʡ ʧʘʢʝʪ ʜʠʩʪʨʠʙʫʪʠʚʘ MOO-

DLE, ʠʤʝʥʥʦ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʧʣʘʪʬʦʨʤʳ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʧʝʜʘʛʦʛʘʤ ʠ 

ʠʤʝʥʥʦ ʠʭ ʪʨʘʜʠʮʠʦʥʥʦ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ 

ʚ ʧʦʜʜʝʨʞʢʫ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɽʩʣʠ ʞʝ ʠʟʫʯʠʪʴ ʨʝʩʫʨʩ moodle.org, ʪʦ ʚ ʨʘʟ-

ʜʝʣʝ ʇʣʘʛʠʥʳ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʛʠʥʦʚ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʥʘ ʧʣʘʪʬʦʨʤʝ ʥʦʚʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʣʘʛʠʥʦʚ ʷʚʣʷʝʪʩʷ CodeRunner, ʦʩʦʙʝʥʥʦ ʦʥ ʙʫʜʝʪ ʠʥʪʝ-

ʨʝʩʝʥ ʪʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʧʨʝʧʦʜʘʶʪ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʩ-

ʥʦʚʥʳʤ ʬʫʥʢʮʠʦʥʘʣʘ ʧʣʘʛʠʥʘ ʷʚʣʷʝʪʩʷ: 

1. ʉʦʟʜʘʥʠʝ ʟʘʜʘʥʠʡ ʚ ʚʠʜʝ ʥʘʧʠʩʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʷʟʳʢʘʭ: JavaScript, Python, C, C++, Java, Pascal, PHP, SQL, Octave.  

2. ʉʦʟʜʘʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʦʚ. 

3. ʇʨʦʚʝʨʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʩʪʦʚ. 
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4. ʈʝʘʣʠʟʘʮʠʷ ʰʘʙʣʦʥʘ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʦʛʦ ʠʟ ʧʨʦʪʦʪʠʧʘ ʠʣʠ ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʛʦ ʘʚʪʦʨʦʤ ʚʦʧʨʦʩʘ (ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʥʦ ʖ. ɺ. ʇʝʨʷʟʝʚʦʡ) [5]. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʧʣʘʛʠʥʘ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʦʛʨʘʤʤ ʥʘ ʷʟʳʢʝ Python. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʟʘʜʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ Python.  

1 ɻ ʪʘʧ ð ʩʦʟʜʘʥʠʝ ʢʘʪʝʛʦʨʠʡ ʚ ʙʘʥʢʝ ʚʦʧʨʦʩʦʚ (ʈʠʩ. 1) ð ʧʨʠ ʜʦʙʘʚʣʝ-

ʥʠʠ ʣʶʙʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʚ ʙʘʥʢ ʚʦʧʨʦʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ð ʢ 

ʢʘʢʦʡ ʢʘʪʝʛʦʨʠʠ/ʨʘʟʜʝʣʫ/ʪʝʤʝ ʢʫʨʩʘ ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʳʡ ʚʦʧʨʦʩ. ɼʘʥʥʳʡ ʤʝ-

ʭʘʥʠʟʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʪʝʩʪʳ (ʪʝʩʪ ʜʣʷ ʩʘ-

ʤʦʢʦʥʪʨʦʣʷ, ʪʝʩʪ ʧʦ ʪʝʤʝ, ʪʝʩʪ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʨʘʟʜʝʣʘʤ ʜʠʩʮʠʧʣʠʥʳ ʠ ʪ. ʜ.), 

ʚʳʜʝʣʷʷ ʢʘʢʠʝ ʢʘʪʝʛʦʨʠʠ ʚʦʧʨʦʩʦʚ, ʜʦʙʘʚʠʪʴ ʚ ʜʘʥʥʳʡ ʪʝʩʪ.  

 

ʈʠʩʫʥʦʢ 1 ð ʂʘʪʝʛʦʨʠʠ ʚ ʙʘʥʢʝ ʚʦʧʨʦʩʦʚ ʢʫʨʩʘ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ Pythonè 

2 ʵʪʘʧ ð ʜʦʙʘʚʣʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʚʦʧʨʦʩʘ ʚ ʦʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʙʘʥʢʘ 

ʚʦʧʨʦʩʘ ð ʫʩʪʘʥʦʚʢʝ ʧʣʘʛʠʥʘ CodeRunner, ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʚʳʙʦʨʘ ʪʠʧʘ ʚʦ-

ʧʨʦʩʘ ʧʦʷʚʠʪʩʷ ʥʦʚʳʡ ʪʠʧ (ʈʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2 ð ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ ʚʳʙʦʨʦʤ ʪʠʧʘ ʚʦʧʨʦʩʘ 

3 ʵʪʘʧ ðʥʘʩʪʨʦʡʢʘ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ ð ʬʦʨʤʘ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʚʦ-

ʧʨʦʩʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ:  

¶ Question type (ʪʠʧ ʚʦʧʨʦʩʘ) ð ʥʘ ʢʘʢʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʙʫ-

ʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ. 

¶ ʅʘʟʚʘʥʠʝ ʚʦʧʨʦʩʘ ð ʢʨʘʪʢʦʝ ʥʘʟʚʘʥʠʝ ʚʦʧʨʦʩʘ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʦʙ-

ʨʘʞʘʪʴʩʷ ʚ ʙʘʥʢʝ ʚʦʧʨʦʩʦʚ. 

¶ ɹʘʣʣ ʧʦ ʫʤʦʣʯʘʥʠʶ ð ʙʘʣʣ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘʟʥʘʯʝʥ ʩʪʫʜʝʥʪʫ ʧʨʠ 

ʧʨʘʚʠʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ.  

¶ Answer (ʦʪʚʝʪ) ð ʚʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʧʨʦʛʨʘʤʤʳ / ʩʢʨʠʧʪʘ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ. ʇʨʠʤʝʨ ʦʪʚʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʨʠʧʪʦʤ ʪʝʩʪʘ. ʅʘ ʨʠʩʫʥʢʝ 

3 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʦʪʚʝʪʘ ʜʣʷ ʟʘʜʘʯʠ 1 ð çɼʘʥ ʩʧʠʩʦʢ players = ['charles', 

'martina', 'michael', 'florence', 'eli'] . ʅʘ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʚʳʚʝʩʪʠ 2 ʧʝʨʚʳʭ ʟʥʘʯʝ-

ʥʠʡ. ʅʘ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʚʳʚʝʩʪʠ ʧʦʩʣʝʜʥʠʝ 3 ʟʥʘʯʝʥʠʷ. ʅʘ ʪʨʝʪʠʡ ʩʪʨʦʢʝ ʚʳʚʝ-

ʩʪʠ ʩʦ 2 ʧʦ 4 ʵʣʝʤʝʥʪ. ʅʘ ʯʝʪʚʝʨʪʦʡ ʩʪʨʦʢʝ ʚʳʚʝʩʪʠ ʢʘʞʜʳʡ ʪʨʝʪʠʡ ʵʣʝʤʝʥʪ, 

ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ.è 
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ʈʠʩʫʥʦʢ 3 ð ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʷ çʆʪʚʝʪè ʜʣʷ ʟʘʜʘʯʠ ʥʘ ʬʫʥʢʮʠʶ Print ʠ ʩʨʝʟʳ 

ʩʧʠʩʢʦʚ 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʪʨʝʙʫʝʪʩʷ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʟʘʧʨʘʰʠʚʘʪʴ ʚʚʦʜ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʨʠʤʝʨ ʦʪʚʝʪʘ ʜʣʷ ʟʘʜʘʯʠ 2 ð çʅʘʧʠʰʠʪʝ ʩʢʨʠʧʪ, ʢʦʪʦʨʳʡ ʟʘʧʨʘʰʠʚʘʝʪ ʯʠʩʣʦ 

N ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʷ "ɺʚʝʜʠʪʝ ʯʠʩʣʦ N", ʠ ʚʳʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪ ʩʣʝʜʫʶʱʝʛʦ 

ʚʳʨʘʞʝʥʠʷ:  

 

ʚ ʬʦʨʤʘʪʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ ʩ 4 ʟʥʘʢʘʤʠ ʧʦʩʣʝ ʟʘʧʷʪʦʡ.è 

 

ʈʠʩʫʥʦʢ 4 ð ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʷ çʆʪʚʝʪè ʜʣʷ ʟʘʜʘʯʠ ʥʘ ʚʚʦʜ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜ 

ʨʝʟʫʣʴʪʘʪʘ ʚʳʨʘʞʝʥʠʷ ʚ ʬʦʨʤʘʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ 

Test cases (ʪʝʩʪʳ) ð ʨʝʘʣʠʟʫʝʪ ʧʨʦʚʝʨʢʫ ʚʚʝʜʝʥʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʩʢʨʠʧʪʘ ð ʚʚʦʜʷʪʩʷ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʝʩʣʠ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʟʘʜʘʥʠʝʤ) ʚ 

ʧʦʣʝ Standard Input, ʧʦʣʝ Expected output ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʧʨʘʚʠʣʴʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʢʨʠʧʪʘ ʧʨʠ ʫʢʘʟʘʥʥʦʤ ʚʚʦʜʝ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠ-

ʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʊʝʩʪʘ 1 ʜʣʷ ʟʘʜʘʯʠ 2.  

https://newlms.magtu.ru/question/question.php?returnurl=%2Fquestion%2Fedit.php%3Fcourseid%3D86934&courseid=86934&id=2902201
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ʈʠʩʫʥʦʢ 5 ð ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʝʡ ʊʝʩʪʘ ʜʣʷ ʟʘʜʘʯʠ ʥʘ ʚʚʦʜ ʜʘʥʥʳʭ ʠ ʚʳʚʦʜ 

ʨʝʟʫʣʴʪʘʪʘ ʚʳʨʘʞʝʥʠʷ ʚ ʬʦʨʤʘʪʠʨʦʚʘʥʥʦʤ ʚʠʜʝ 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʚʳʭʦʜʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʘʪʴ ʟʥʘ-

ʯʝʥʠʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʟʘʧʨʦʩʝ ʚʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʘʤʦ ʚʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʢʘʟʘʥʦ ʚ ʧʦʣʝ Standard Input, ʥʘ ʩʣʝʜʫʶʱʝʡ 

ʩʪʨʦʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ ʚʝʨʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ ʩʢʨʠʧʪʘ ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʚʚʦʜʝ. ʊʘʢʠʝ ʪʝʩʪʳ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʣʷ ʦʜʥʦʛʦ ʟʘʜʘʥʠʷ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ CodeRunner ʠʩʧʳʪʫʝʤʳʡ ʚʚʦʜʠʪ ʩʚʦʡ ʢʦʜ ʧʨʦ-

ʛʨʘʤʤʳ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʨʢʠ ʩʠʩʪʝʤʘ ʚʳʚʦʜʠʪ ʦʪʯʝʪ, ʢʘʢ ʧʨʦʰʣʘ ʧʨʦ-

ʛʨʘʤʤʘ ʟʘʣʦʞʝʥʥʳʝ ʪʝʩʪʳ ʚ ʟʘʜʘʥʠʠ. ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʦʪʯʝʪʘ, 

ʢʦʪʦʨʳʡ ʚʠʜʠʪ ʠʩʧʳʪʫʝʤʳʡ.  

 

ʈʠʩʫʥʦʢ 6 ð ʆʪʯʝʪ ʧʨʦʚʝʨʢʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦ 2ʦʡ ʟʘʜʘʯʝ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʛʠʥ CodeRunner ʧʦʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʧʝʜʘ-

ʛʦʛʘ ʚ ʨʘʤʢʘʭ ʢʦʥʪʨʦʣʷ ʫʯʝʙʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʠ ʨʝʘʣʠʟʘ-

ʮʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʟʤʦʞʥʦʩʪʠ CodeRunner ʪʘʢʞʝ ʧʦʟ-

ʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʢʫʨʩʳ, ʦʣʠʤʧʠʘʜʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʦʭʚʘʪʦʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʵʢʩʧʝʨʪʦʚ, ʘ ʩʘʤʘ ʧʨʦʚʝʨʢʘ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʙʳʩʪʨʦ ʠ ʦʙʲʝʢʪʠʚʥʦ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʘʨʤʘʥʦʚʘ, ɽ. ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ MOODLE / ɽ. ɺ. ʂʘʨʤʘʥʦʚʘ.  ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 

// ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. 2018. ̄  8. ʉ. 43ï50.  

2. ʗʢʫʥʠʥʘ, ɽ. ʂ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʉɼʆ 

MOODLE ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ / ɽ. ʂ. ʗʢʫʥʠʥʘ, 

ʄ. ɺ. ʈʦʤʘʥʦʚʘ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ //Ab ovoé (ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘé): 

ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ / ʄʘʛʥʠʪʦʛʦʨ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ ʠʤ. ɻ. ʀ. ʅʦʩʦʚʘ. ʄʘʛ-

ʥʠʪʦʛʦʨʩʢ, 2019. ʉ. 86ï87. 

3. ʄʘʩʣʝʥʥʠʢʦʚʘ, ʆ. ɽ. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʤʠʥʠ-ʧʨʦʙ çtry-a-skillsè 

ʧʦ ʢʦʤʧʝʪʝʥʮʠʠ çʇʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʙʠʟʥʝʩʘè ʚ ʩʨʝʜʝ LMS Moodle / 

ʆ. ɽ. ʄʘʩʣʝʥʥʠʢʦʚʘ, ʆ. ɹ. ʅʘʟʘʨʦʚʘ, ɸ. ɸ. ʆʣʝʡʥʠʢ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ 

// ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩ-

ʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʏʝʙʦʢʩʘʨʳ, 16 ʠʶʣʷ 2020 ʛ. / ʏʫ-

ʚʘʰ. ʨʝʩʧʫʙʣ. ʠʥ-ʪ ʦʙʨʘʟʦʚʘʥʠʷ. ʏʝʙʦʢʩʘʨʳ, 2020. ʉ. 75ï79. 

4. Karmanova, E. V. Modeling knowledge assessment with gamification 

technology on e-learning platform / E. V. Karmanova, E. V. Chernova, 

A. S. Dokolin // International Multi-Conference on Industrial Engineering and Mod-

ern Technologies (FarEastCon-2019), Vladivostok, 01ï04 October 2019. USA: In-

stitute of Electrical and Electronics Engineers Inc., 2019. ʉ. 1ï6. 

5. ʇʝʨʷʟʝʚʘ, ʖ. ɺ. ɺʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʟʘʜʘʥʠʡ ʚ 

LMS Moodle / ʖ. ɺ. ʇʝʨʷʟʝʚʘ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʉʦʚʨʝʤʝʥʥʳʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʀʊ-ʦʙʨʘʟʦʚʘʥʠʝ. 2019. ʊ. 15,  ̄4. ʉ. 876ï885. 

DOI: 10.25559/SITITO.15.201904.876-885. 

https://www.elibrary.ru/author_items.asp?refid=627993841&fam=%D0%9A%D0%B0%D1%80%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0&init=%D0%95+%D0%92
https://www.elibrary.ru/author_items.asp?refid=627993841&fam=%D0%9A%D0%B0%D1%80%D0%BC%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0&init=%D0%95+%D0%92
https://www.elibrary.ru/contents.asp?titleid=8739


109 

ʋɼʂ 349:[005.92:004.056.55] 

ʂʦʤʣʳʢ ɸ. ɸ., ʉʣʘʱʝʚ ɸ. ʅ. 

ʄɸʊɽʄɸʊʀʏɽʉʂʀɽ ʀ ʇʈɸɺʆɺʓɽ ɸʉʇɽʂʊʓ ʕʃɽʂʊʈʆʅʅʆʁ 

ʇʆɼʇʀʉʀ 

ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ʂʦʤʣʳʢ 

ʤʘʛʠʩʪʨʘʥʪ 

nastyakomlyk@mail.ru 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ʂʨʘʩʥʦʜʘʨ 

ɸʨʪʝʤ ʅʠʢʦʣʘʝʚʠʯ ʉʣʘʱʝʚ 

ʤʘʛʠʩʪʨʘʥʪ 

slashevartem@gmail.com 

 ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ʂʨʘʩʥʦʜʘʨ 

MATHEMATICAL AND LEG AL ASPECTS OF ELECTRONIC 

SIGNATURE 

Anastasia Aleksandrovna Komlyk  

Kuban State University, Russia, Krasnodar 

Artem Nikolaevich Slashchev 

Kuban State University, Russia, Krasnodar  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠ ʨʘʙʦʪʝ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ. ʈʘʩʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʟʦʧʘ-

ʩʠʪʴ ʨʘʙʦʪʫ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ. 

Abstract. The article reveals the main approaches when working with an elec-

tronic signature. The main aspects are disclosed that allow to secure the work with 

an electronic signature. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʜʧʠʩʴ, ʭʵʰ-ʢʦʜ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʪʢʨʳ-

ʪʳʡ ʢʣʶʯ, ʟʘʢʨʳʪʳʡ ʢʣʶʯ. 

Keywords: electronic signature, hash code, security, public key, private key. 



110 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʜʧʠʩʴ ð ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʧʦʜʣʠʥʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʩʦʦʙʱʝʥʠʡ ʠʣʠ ʜʦʢʫʤʝʥʪʦʚ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶ-

ʜʝʥʠʝ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, ʘ ʪʘʢʞʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʜʣʠʥʥʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʜʦ-

ʢʫʤʝʥʪʘ, ʠ ʣʠʯʥʦʩʪʴ ʧʦʜʧʠʩʳʚʘʶʱʝʛʦ ʣʠʮʘ. ʇʦʜʧʠʩʴ ʜʦʣʞʥʘ ʧʦʜʪʚʝʨʞʜʘʪʴ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʜʘʥʥʳʝ ʠʩʭʦʜʷʪ ʦʪ ʧʦʜʧʠʩʳʚʘʶʱʝʡ ʩʪʦʨʦʥʳ ʠ ʦʥʠ ʥʝ ʙʳʣʠ ʧʦʜ-

ʜʝʣʘʥʳ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʧʨʠʥʷʣʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʬʦʨʤ 

ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʫʨʦʚʥʷʭ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʧʦʜʭʦʜʘ ʢ ʨʘʙʦʪʝ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ: 

¶ ʤʠʥʠʤʘʣʠʩʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ; 

¶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ; 

¶ ʜʚʫʭʫʨʦʚʥʝʚʳʡ ʧʦʜʭʦʜ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʵʪʠ ʪʨʠ ʧʦʜʭʦʜʘ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʶʨʠʩʜʠʢʮʠʷʭ ʧʨʠʟʥʘʶʪ ʚʩʝ ʪʝʭʥʦʣʦʛʠʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜ-

ʧʠʩʠ, ʩʣʝʜʫʷ ʧʦʣʠʪʠʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʡʪʨʘʣʴʥʦʩʪʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʘʟʳʚʘ-

ʝʪʩʷ ʤʠʥʠʤʘʣʠʩʪʠʯʝʩʢʠʤ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʨʠʜʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʶʨʠʜʠʯʝʩʢʠʡ 

ʩʪʘʪʫʩ ʚʩʝʤ ʬʦʨʤʘʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ. 

ʊʘʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʜʧʠʩʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ ʩʦʙʩʪʚʝʥ-

ʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʦʪʚʝʯʘʝʪ ʦʧʨʝ-

ʜʝʣʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʜʝʞʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʪʦʨʳʤ ʧʦʜʭʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʷʭ, ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʦʙʷʟʳʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʚʳʧʦʣʥʷʪʴ ʶʨʠʜʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʥ-

ʥʦʡ ʧʦʜʧʠʩʠ. ʕʪʦ ʠʤʝʝʪ ʤʝʩʪʦ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʟʘʢʦʥ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʝʪ ʧʨʠʣʦʞʝʥʠʡ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʝ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ (ʀʆʂ). ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʧʠʩʳʚʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʝʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʧʨʝʜʧʠʩʳ-

ʚʘʶʱʠʤè ʧʦʜʭʦʜʦʤ. 
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ʅʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʦʪʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʘʤ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ, ʝʩʪʴ ʨʠʩʢ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ ʜʨʫʛʠʭ, 

ʚʦʟʤʦʞʥʦ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʥʝ ʚʩʝʤ ʧʨʠʣʦʞʝʥʠʷʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʧʦ-

ʩʪʘʚʠʤʳʡ ʩ ʫʨʦʚʥʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʤ ʥʝʢʦʪʦʨʳʤʠ ʫʢʘʟʘʥʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ. ʊʘʢʞʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩʢʦ-

ʨʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʩʚʷʟʠ ʤʦʛʫʪ ʙʳʪʴ ʜʣʷ ʩʪʦʨʦʥ ʙʦʣʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʯʝʤ 

ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʢʦʛʦ-ʣʠʙʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʯʨʝʟʤʝʨʥʦ ʙʝʟʦʧʘʩʥʳʭ 

ʩʨʝʜʩʪʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʨʘʯʝʥʥʳʤ ʚʧʫʩʪʫʶ ʟʘʪʨʘʪʘʤ ʠ 

ʫʩʠʣʠʷʤ, ʯʪʦ ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ. 

ʇʨʠ ʜʚʫʭʫʨʦʚʥʝʚʦʤ ʧʦʜʭʦʜʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʠʟʢʠʡ 

ʧʦʨʦʛ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʝʪʦʜʘʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʠ ʧʨʠʜʘʝʪ ʙʦʣʴʰʫʶ ʶʨʠʜʠʯʝʩʢʫʶ ʩʠʣʫ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʤʝʪʦʜʘʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ.  

ʅʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʨʠʥʠʤʘʶʱʝʝ ʜʚʫʭʫʨʦʚʥʝʚʫʶ ʩʠ-

ʩʪʝʤʫ, ʦʙʳʯʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʵʣʝʢʪʨʦʥʥʳʤ ʧʦʜʧʠʩʷʤ ʩʪʘʪʫʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʠ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ 

ʥʝʡʪʨʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ. ʇʦʜʧʠʩʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʧʨʦʚʝʨʞʠʤʳʝ ʧʨʝʟʫʤʧʮʠʠ, ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʢʦʥʢʨʝʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ.  

ʋ ʮʠʬʨʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʪʘʢʞʝ ʝʩʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ɺ ʦʪʣʠ-

ʯʠʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʦʜʧʠʩʠ, ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ (ʢʨʦʤʝ ʩʤʝʨʪʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ), ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʠʟʥʘʥʠʷ ʮʠʬʨʦʚʦʡ 

ʧʦʜʧʠʩʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʩʦʩʪʘʚʣʷʝʪ ʪʨʠ ʛʦʜʘ ʩ ʜʘʪʳ ʝʝ ʚʳʜʘʯʠ. ʊʘʢʞʝ 
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ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʪ ʧʦʣʦʞʝʥʠʷ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʧʨʦʜʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʩʝʨ-

ʪʠʬʠʢʘʪʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʤʫ ʣʠʮʫ ʧʨʠʜʝʪʩʷ ʧʦʚʪʦʨʥʦ ʧʦʜʘʪʴ ʟʘ-

ʷʚʢʫ ʥʘ ʥʦʚʳʡ ʩʝʨʪʠʬʠʢʘʪ ʚ ʪʦʤ ʞʝ ʧʦʨʷʜʢʝ.  

ʇʦ ʧʦʚʦʜʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʥʝʨʝʜʢʦ 

ʚʦʟʥʠʢʘʣʠ ʩʧʦʨʳ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ, ʤʦʛʫʪ ʙʳʪʴ ʫʷʟʚʠʤʳ ʜʣʷ ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɿʘʢʦʥ ʥʝ ʟʘʧʨʝʱʘʝʪ ʩʪʦʨʦʥʘʤ ʩʦʛʣʘʩʦʚʳʚʘʪʴ 

ʜʨʫʛʠʝ ʪʠʧʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʦ 

ʟʘʢʦʥ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠʟʥʘʥʠʷ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʠ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʞʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʚʦʧʨʦʩʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʨ-

ʛʘʥʘ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʷʚʣʝʥʠʝ ʦʩʪʦ-

ʨʦʞʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʛʣʘʰʝ-

ʥʠʷ ʝʛʦ ʥʝʘʚʪʦʨʠʟʠʨʦʚʘʥʥʳʤ ʣʠʮʘʤ. ʅʦ ʟʘʢʦʥ ʥʝ ʨʝʛʫʣʠʨʫʝʪ ʘʩʧʝʢʪʳ ʚʟʣʦʤʘ 

(ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʤʝʨʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ.  

ɺʩʝ ʢʨʠʧʪʦʩʠʩʪʝʤʳ ʩ ʦʪʢʨʳʪʳʤ (ʟʘʢʨʳʪʳʤ) ʢʣʶʯʦʤ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ 

ʦʪ ʩʦʭʨʘʥʝʥʠʷ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ. ɿʘʢʨʳʪʳʡ ʢʣʶʯ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʥʘ ʢʦʤʧʴ-

ʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʙʳʪʴ ʟʘʱʠʱʝʥ ʣʦʢʘʣʴʥʳʤ ʧʘʨʦʣʝʤ, ʥʦ ʵʪʦʪ ʩʧʦʩʦʙ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʥʝʜʦʩʪʘʪʢʘ: 

¶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʜʧʠʩʘʪʴ ʜʦʢʫʤʝʥʪʳ ʪʦʣʴʢʦ ʥʘ ʵʪʦʤ ʢʦʥʢʨʝʪ-

ʥʦʤ ʢʦʤʧʴʶʪʝʨʝ; 

¶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʦʤʧʴʶʪʝʨʘ. 

ɹʦʣʝʝ ʙʝʟʦʧʘʩʥʳʡ ʩʧʦʩʦʙ ð ʭʨʘʥʠʪʴ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʥʘ ʩʤʘʨʪ-ʢʘʨʪʝ. 

ʄʥʦʛʠʝ ʩʤʘʨʪ-ʢʘʨʪʳ ʟʘʱʠʱʝʥʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɺ ʩʪʘʥ-

ʜʘʨʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ ʭʵʰ, ʚʳʯʠʩʣʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʜʦʢʫ-

ʤʝʥʪʘ, ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʩʤʘʨʪ-ʢʘʨʪʫ, ʘ ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʜʧʠʩʴ, ʠʩʧʦʣʴʟʫʷ ʩʦʭʨʘ-

ʥʝʥʥʳʡ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʦʟʚʨʘʱʘʝʪ ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʭʵʰ.  
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ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʚʦʶ ʩʤʘʨʪ-ʢʘʨʪʫ ʚʚʝʜʷ 

ʣʠʯʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʠʣʠ PIN-ʢʦʜ (ʦʙʝʩʧʝʯʠʚʘʷ ʜʚʫʭʬʘʢʪʦʨʥʫʶ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ).  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʟʘʢʨʳʪʳʡ ʢʣʶʯ ʥʠʢʦʛʜʘ ʥʝ ʧʦʢʠʜʘʣ ʩʤʘʨʪ-

ʢʘʨʪʫ, ʥʦ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ. ɽʩʣʠ ʩʤʘʨʪ-ʢʘʨʪʘ ʫʢʨʘʜʝʥʘ, ʧʦ-

ʭʠʪʠʪʝʣʶ ʚʩʝ ʨʘʚʥʦ ʧʦʥʘʜʦʙʠʪʩʷ PIN-ʢʦʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ.  

ʉʤʷʛʯʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʘʢʨʳʪʳʝ ʢʣʶʯʠ, ʝʩʣʠ ʦʥʠ ʩʛʝ-

ʥʝʨʠʨʦʚʘʥʳ ʠ ʭʨʘʥʷʪʩʷ ʥʘ ʩʤʘʨʪ-ʢʘʨʪʘʭ, ʦʙʳʯʥʦ ʩʯʠʪʘʶʪʩʷ ʪʨʫʜʥʦ ʢʦʧʠʨʫʝ-

ʤʳʤʠ, ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʢʦʧʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʪʝʨʷ ʩʤʘʨʪ-ʢʘʨʪʳ, ʤʦʞʝʪ ʙʳʪʴ, ʦʙʥʘʨʫʞʝʥʘ ʚʣʘʜʝʣʴʮʝʤ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʝʨʪʠʬʠʢʘʪ ʤʦʞʝʪ ʙʳʪʴ ʥʝʤʝʜʣʝʥʥʦ ʦʪʦʟʚʘʥ. ɿʘʢʨʳʪʳʝ 

ʢʣʶʯʠ, ʟʘʱʠʱʝʥʥʳʝ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʣʝʛʯʝ ʩʢʦʧʠʨʦʚʘʪʴ, 

ʘ ʪʘʢʠʝ ʚʟʣʦʤʳ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ ʦʙʥʘʨʫʞʠʪʴ. 

ɼʣʷ ʚʚʦʜʘ PIN-ʢʦʜʘ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʩʤʘʨʪ-ʢʘʨʪʳ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪʩʷ ʮʠʬ-

ʨʦʚʘʷ ʢʣʘʚʠʘʪʫʨʘ. ʅʝʢʦʪʦʨʳʝ ʫʩʪʨʦʡʩʪʚʘ ʯʪʝʥʠʷ ʢʘʨʪ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʫʶ 

ʮʠʬʨʦʚʫʶ ʢʣʘʚʠʘʪʫʨʫ. ʕʪʦ ʙʝʟʦʧʘʩʥʝʝ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʯʪʝʥʠʷ 

ʢʘʨʪ, ʚʩʪʨʦʝʥʥʳʝ ʚ ʇʂ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʚʦʜʦʤ PIN-ʢʦʜʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʵʪʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ. ʉʯʠʪʳʚʘʪʝʣʠ ʩ ʮʠʬʨʦʚʦʡ ʢʣʘʚʠʘʪʫʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʙʦʡʪʠ ʫʛʨʦʟʫ ʧʦʜʩʣʫʰʠʚʘʥʠʷ, ʢʦʛʜʘ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫ-

ʱʝʥ ʨʝʛʠʩʪʨʘʪʦʨ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ PIN-ʢʦʜ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʯʪʝʥʠʷ ʢʘʨʪ ʪʘʢʞʝ ʤʝʥʝʝ ʫʷʟʚʠʤʳ ʜʣʷ ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʭ ʧʨʦʛʨʘʤʤʥʦʤʫ ʠʣʠ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʠ ʯʘʩʪʦ ʠʤʝʶʪ ʩʝʨʪʠʬʠʢʘʪ EAL3. 

ʆʩʥʦʚʥʳʤ ʨʘʟʣʠʯʠʝʤ ʤʝʞʜʫ ʮʠʬʨʦʚʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʧʦʜʧʠʩʴʶ ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ çʚʠʜʠʪè ʪʦ, ʯʪʦ ʦʥ ʧʦʜʧʠʩʳʚʘʝʪ. ʇʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʵʰ-ʢʦʜ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʰʠʬ-

ʨʦʚʘʥ ʘʣʛʦʨʠʪʤʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢ, ʧʦʣʫʯʠʚʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʇʂ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʯʫʞʠʤ. ʕʪʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʚʨʝʜʦʥʦʩʥʦʤʫ 
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ʧʨʠʣʦʞʝʥʠʶ ʦʙʤʘʥʫʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʟʘʩʪʘʚʠʪʴ ʝʛʦ ʧʦʜʧʠʩʘʪʴ ʣʶʙʦʡ ʜʦʢʫ-

ʤʝʥʪ, ʦʪʦʙʨʘʞʘʷ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʵʢʨʘʥʝ, ʥʦ ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʦʙ-

ʩʪʚʝʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʧʦʜʧʠʩʠ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʵʪʦʛʦ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʠʣʦʞʝʥʠʝʤ ʧʦʜʧʠʩʠ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʘʫʪʝʥ-

ʪʠʬʠʢʘʮʠʠ. ʆʙʱʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ-
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠᵋ ʚ ʩʦ-
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ʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝ-

ʥʠʷ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʦʥʝʩʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʜʦ ʩʪʫʜʝʥʪʦʚ, ʧʦʟʚʦʣʷʷ ʩʦʚʝʨʰʘʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʚ ʜʘʥʥʫʶ ʪʝʤʫ, ʚʳʷʩʥʠʣʦʩʴ, 

ʯʪʦ ʦʥʘ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʢʦʨʦʩʪʴʶ 

ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʠʥʬʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠᵋ ʠ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʠᵋ ʧʨʦʮʝʩʩ. 

ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʠᵋ ʨʘʙʦʪʳ ʚʳʩʪʫʧʘʝʪ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʦ-

ʮʠʘʣʴʥʳʭ ʩʝʪʝʠᵋ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʠᵋ ʨʘʙʦʪʳ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠᵋ.  

Abstract. The active use of information technology in modern society has con-

tributed to the change in the traditional spheres of communication. The increasing 

role of the Internet in the life of modern society has had an impact on the education 

sector as a whole. It uses the capabilities of the Internet not only to convey infor-

mation to students, allowing communications to be carried out at a high-quality 

level, but also contributes to increasing the efficiency of managing the activities of 

an educational institution. It uses the capabilities of the Internet not only to convey 

information to students, allowing communications to be carried out at a high-quality 

level, but also contributes to increasing the efficiency of managing the activities of 

an educational institution. Having considered this topic, it turned out that it is very 

important for modern society, this is due to the speed of development of scientific 

and technological progress in the field of information, infocommunication technol-

ogies and its implementation in the educational process. The object of this work is 

the process of organizing and using social networks for the implementation of infor-

mation work of educational organizations.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ; ʠʥʪʝʨʥʝʪ; ʦʙʨʘʟʦʚʘʥʠʝ; ʢʦʥʪʝʥʪ; 

ʠʥʪʝʛʨʘʮʠʷ; ʢʦʤʤʫʥʠʢʘʮʠʷ. 
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nication. 

ɸʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙ-

ʱʝʩʪʚʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʟʤʝʥʝʥʠʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʬʝʨ ʢʦʤʤʫʥʠʢʘʮʠʠ↑. ʊʝ-

ʧʝʨʴ ʀʥʪʝʨʥʝʪ ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʣʦʱʘʜʦʢ ʙʝʟʛʨʘʥʠʯʥʦʛʦ ʦʙ-

ʱʝʥʠʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʥʦʛʠʭ ʪʳʩʷʯ ʢʠʣʦ-

ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ʅʘ ʬʦʥʝ ʵʪʦʛʦ ʧʨʦʠʟʦʰʝʣ ʛʣʦʙʘʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʝʨʝʚʦʨʦʪ ʚ 

ʩʬʝʨʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʩ ʪʝʭ ʧʦʨ ʠʥʪʝʨʥʝʪ ʧʨʦʯʥʦ ʚʦʰʝʣ ʚ 

ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʦʩʪʴ. ʈʘʥʴʰʝ ʛʣʘʚʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʧʝʨʝʜ ʙʝʟʛʨʘʥʠʯʥʳʤ ʦʙ-

ʱʝʥʠʝʤ ʙʳʣʦ ʨʘʩʩʪʦʷʥʠʝ ʠ ʚʨʝʤʷ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʤʦʞʥʦ ʤʛʥʦʚʝʥʥʦ ʦʙʤʝ-

ʥʷʪʴʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʬʘʡʣʘʤʠ, ʟʘʜʘʪʴ ʚʠʨʪʫʘʣʴʥʦ ʚʦʧʨʦʩ, ʥʝ 

ʜʦʞʠʜʘʷʩʴ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʠʣʠ ʫʜʘʣʝʥʥʦ ʩʜʘʪʴ ʜʦʤʘʰʥʝʝ ʟʘʜʘ-

ʥʠʝ.  

ʉʧʝʮʠʬʠʢʘ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʦʚʘ, ʯʪʦ ʢ ʥʝʡ ʚʩʝʛʜʘ ʙʫʜʫʪ ʧʨʝʜʲʷʚ-

ʣʷʪʴʩʷ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʚʝʜʴ ʫʩʠʣʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʣʶʜʝʡ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ, ʢʦʥʝʯʥʦ, ʧʦʜʛʦʪʦʚʢʘ ʯʝʣʦʚʝʢʘ 

ʢ ʞʠʟʥʠ ʚ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʴ ʫʯʝʙ-

ʥʳʡ ʧʨʦʮʝʩʩ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥ ʨʘʟʚʠʚʘʣ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʧʦʤʦʛʘʣ ʥʘʡʪʠ ʩʝʙʷ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʪʘʣʘʥʪʳ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. ɺʝʜʴ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʠʥʪʝʨʥʝʪʝ ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʧʨʘʢʪʠʢʦʚʘʪʴ ʧʦʣʝʟʥʳʝ ʢʦʤʤʫʥʠ-

ʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ ʙʣʘʛʦʜʘʨʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʜʨʫʛʠʤʠ ʯʣʝʥʘʤʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʦʥʣʘʡʥ ʩʦʦʙʱʝʩʪʚ.  

ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 

ʨʦʣʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʞʠʟʥʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ ʚ ʮʝʣʦʤ 

ʥʘ ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʜʦʥʝʩʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʦ ʩʪʫʜʝʥʪʦʚ, ʧʦʟʚʦʣʷʷ ʩʦʚʝʨʰʘʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝ-

ʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ.  
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ʈʘʩʩʤʦʪʨʝʚ ʜʘʥʥʫʶ ʪʝʤʫ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʦʥʘ ʦʯʝʥʴ ʚʘʞʥʘ ʜʣʷ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʢʦʨʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴè ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʧʦʥʠʤʘʶʪ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʚʝʙ-ʩʘʡʪ, ʢʦʥʪʝʥʪ ʢʦʪʦ-

ʨʦʛʦ ʥʘʧʦʣʥʷʝʪʩʷ ʩʘʤʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʪʠ. 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʣʝʟʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʜʠʩʮʠʧʣʠʥ 

ʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʢʫʨʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʝʬʝʨʘʪʳ, ʩʝʤʠ-

ʥʘʨʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʢʫʨʩʦʚʳʝ ʨʘʙʦʪʳ, ʚʳʧʫʩʢʥʘʷ ʢʚʘ-

ʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ.  

ʉ ʧʦʤʦʱʴʶ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʫʧʨʦʱʘʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʦʮʝʜʫʨʳ: ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʳ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ, ʜʦʚʝʜʝʥʠʝ ʜʦ ʩʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥ-

ʩʪʨʫʢʮʠʡ, ʧʨʠʝʤ ʨʘʙʦʪ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʜʣʷ ʧʨʦʚʝʨʢʠ, ʧʨʦʩʪʝʠ↑hʠʠ↑ ʩʧʦʩʦʙ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ.  

ɺ ʣʶʙʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʤʦʞʥʦ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʡ ʚʘʩ ʢʦʥ-

ʪʝʥʪ ʩ ʣʠʯʥʦʛʦ ʘʢʢʘʫʥʪʘ, ʥʦ ʯʘʩʪʦ ʵʪʦ ʦʯʝʥʴ ʥʝʫʜʦʙʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʩʧʠʩʢʝ ʜʨʫ-

ʟʝʡ ʠ ʧʦʜʧʠʩʯʠʢʦʚ ʩʤʝʰʠʚʘʶʪʩʷ ʠ ʢʦʣʣʝʛʠ, ʠ ʜʨʫʟʴʷ, ʠ ʯʣʝʥʳ ʩʝʤʴʠ, ʠ ʨʫʢʦ-

ʚʦʜʠʪʝʣʠ, ʠ ʧʨʦʩʪʦ ʟʥʘʢʦʤʳʝ. ʏʪʦʙʳ ʨʘʟʛʨʘʥʠʯʠʪʴ ʩʬʝʨʫ ʩʚʦʠʭ ʚʣʠʷʥʠʡ ʠ ʠʥ-

ʪʝʨʝʩʦʚ ʚ ʨʘʟʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʧʨʠʩʫʪʩʪʚʠʷ.  

ʂ ʧʨʠʤʝʨʫ, ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ çɺʂʦʥʪʘʢʪʝè ʠ çʀʥʩʪʘʛʨʘʤè 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʦʨ ʤʝʞʜʫ ʛʨʫʧʧʦʡ (ʩʦʦʙʱʝʩʪʚʦʤ) ʠ ʧʫʙʣʠʯ-

ʥʦʡ ʩʪʨʘʥʠʮʝʡ. 

ʊʘʙʣʠʮʘ 1 ð ʀʥʩʪʨʫʤʝʥʪʳ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʢʦʥʪʘʢʪʝè 

ʀʥʩʪʨʫʤʝʥʪ ɿʥʘʯʠʤʦʩʪʴ  

ʇʫʙʣʠʯʥʘʷ ʩʪʨʘʥʠʮʘ 

çɺʢʦʥʪʘʢʪʝ 

ɺʩʝʛʜʘ ʜʦʩʪʫʧʥʘ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʧʨʠʯʝʤ ʥʝ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʥʦ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ɻʨʫʧʧʘ (ʩʦʦʙʱʝʩʪʚʦ) ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʤʦʛʫʪ ʪʦʣʴʢʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʝʪʠ, ʝʩʣʠ ʛʨʫʧʧʘ ʦʪʢʨʳʪʘʷ. ɽʩʣʠ ʛʨʫʧʧʘ ʟʘʢʨʳʪʘʷ, ʪʦ 
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ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʝʝ ʫʯʘʩʪʥʠʢʘʤ 

ʛʨʫʧʧʳ. ʕʪʦ ʦʪʣʠʯʥʦ ʧʦʜʦʡʜʝʪ ʜʣʷ ʦʙʱʝʥʠʷ ʩ ʧʦʪʦʢʦʤ ʩʪʫʜʝʥʪʦʚ 

ʠʣʠ ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ ʥʦʚʦʩʪʝʡ, ʢʘʩʘʶʱʠʭʩʷ ʛʨʫʧʧ ʢʘʬʝʜʨʳ. ɸ ʥʘ 

ʧʫʙʣʠʯʥʦʡ ʩʪʨʘʥʠʮʝ ʤʦʞʥʦ ʧʫʙʣʠʢʦʚʘʪʴ, ʥʘʧʨʠʤʝʨ, ʤʘʪʝʨʠʘʣʳ ʠʟ 

ʩʬʝʨʳ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ. 

ɹʝʩʝʜʘ ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʠʥʬʦʨʤʠʨʦʚʘʪʴ, ʜʝʨʞʘʪʴ ʩʚʷʟʴ ʠ ʦʪ-

ʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʤʦʞʥʦ ʦʜʥʦʤ ʤʝʩʪʝ. ɺʤʝʩʪʠʤʦʩʪʴ ʢʘʞʜʦʡ ʙʝ-

ʩʝʜʳ ʜʦ 500 ʯʝʣʦʚʝʢ. ɼʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʝ ʩʪʦʠʪ 

ʜʝʣʘʪʴ ʠʭ ʪʘʢʠʤʠ ʙʦʣʴʰʠʤʠ: ʦʜʥʘ ʫʯʝʙʥʘʷ ʛʨʫʧʧʘ ð ʦʜʥʘ ʙʝʩʝʜʘ 

(ʠ ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʥʘ ʫ ʩʪʫʜʝʥʪʦʚ ʫʞʝ ʝʩʪʴ). ɺʥʫʪʨʠ ʙʝʩʝʜ ʝʩʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʟʘʢʨʝʧʣʷʪʴ ʩʦʦʙʱʝʥʠʷ, ʧʝʨʝʩʳʣʘʪʴ ʬʘʡʣʳ ʠ ʫʧʦʤʠʥʘʪʴ  

ʉʪʘʪʴʠ ʂʦʥʩʧʝʢʪ ʣʝʢʮʠʠ ʫʜʦʙʥʦ ʚʝʩʪʠ ʠ ʦʬʦʨʤʣʷʪʴ ʧʨʷʤʦ ʚ ʨʝʜʘʢʪʦʨʝ ʩʪʘ-

ʪʝʡ ʚʥʫʪʨʠ çɺʢʦʥʪʘʢʪʝè. ʆʥ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʩʪʠʪʴ ʤʥʦʛʦ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʢʨʘʩʠʚʦʡ ʬʦʨʤʝ: ʩ ʨʘʟʙʠʚʢʦʡ ʥʘ ʯʘʩʪʠ, ʚʳʜʝʣʝʥʠʝʤ ʢʣʶʯʝʚʳʭ 

ʧʦʥʷʪʠʡ, ʫʢʘʟʘʥʠʝʤ ʩʩʳʣʦʢ ʥʘ ʠʩʪʦʯʥʠʢʠ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʶ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʢʘʨʪʠʥʢʠ ʠ ʚʠʜʝʦ ð ʥʝ 

ʧʨʠʣʦʞʝʥʥʳʤʠ ʬʘʡʣʘʤʠ, ʘ ʧʨʷʤʦ ʧʦ ʭʦʜʫ ʪʝʢʩʪʘ. 

ɺʠʜʝʦ ʠ ʧʨʷʤʳʝ ʪʨʘʥʩ-

ʣʷʮʠʠ 

ɺʠʜʝʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʟʘʨʘʥʝʝ ʠʣʠ ʟʘʧʫʱʝʥʦ ʚ ʧʨʷʤʦʤ ʵʬʠʨʝ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʝʙʠʥʘʨʘ. ʊʨʘʥʩʣʷʮʠʶ ʤʦʞʥʦ ʚʝʩʪʠ ʩ ʤʦʙʠʣʴʥʦʛʦ 

ʪʝʣʝʬʦʥʘ, ʯʝʨʝʟ ʬʨʦʥʪʘʣʴʥʫʶ ʢʘʤʝʨʫ ʥʦʫʪʙʫʢʘ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʘʷ ʬʫʥʢʮʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çʀʥʩʪʘʛʨʘʤè ð ʵʪʦ ʦʙʱʝʥʠʝ. ʅʦ ʚ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʣʦʱʘʜʦʢ, ʢʦʪʦʨʘʷ ʧʦʣʴʟʫʝʪʩʷ 

ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ, ʘ ʘʢʪʠʚʥʘʷ ʘʫʜʠʪʦʨʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʥʝ 

ʪʦʣʴʢʦ ʚʳʢʣʘʜʳʚʘʶʪ ʬʦʪʦ ʠ ʜʝʣʷʪʩʷ ʩʚʦʠʤʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ, ʥʦ ʠ ʧʦʜʧʠʩʳʚʘ-

ʶʪʩʷ ʥʘ ʧʫʙʣʠʯʥʳʝ ʩʪʨʘʥʠʮʳ ʠ ʩʣʝʜʷʪ ʟʘ ʞʠʟʥʴʶ ʜʨʫʛʠʭ ʣʶʜʝʡ, ʜʦʛʦʚʘʨʠʚʘ-

ʶʪʩʷ ʦ ʚʩʪʨʝʯʘʭ, ʜʝʣʷʪʩʷ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʠ ʦʨʛʘʥʠʟʫʶʪ ʤʝʨʦʧʨʠʷʪʠʷ. ʈʘʩʩʤʦʪ-

ʨʠʤ ʦʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çʀʥʩʪʘʛʨʘʤè:  

ʊʘʙʣʠʮʘ 2 ð ʀʥʩʪʨʫʤʝʥʪʳ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çʀʥʩʪʘʛʨʘʤè 

ʀʥʩʪʨʫʤʝʥʪ ɿʥʘʯʠʤʦʩʪʴ  

ʇʫʙʣʠʯʥʘʷ ʩʪʨʘʥʠʮʘ ʂʦʥʪʝʥʪ ʜʘʥʥʦʠ↑ ʩʪʨʘʥʠʮʳ ʧʨʠʥʘʜʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʥʦʠ↑ ʪʝʤʘʪʠʢʝ, ʦʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʠ↑ ʦʥʣʘʡʥïʞʫʨʥʘʣ, ʢʦʪʦʨʳʠ↑ ʬʦʨʤʠʨʫʝʪ ʦʪʥʦʰʝ-

ʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʝʱʘʤ. ɺʦ ʤʥʦʛʦʤ ʥʘʧʦʤʠʥʘʝʪ 

https://vk.com/video
https://vk.com/video
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çʇʫʙʣʠʯʥʫʶ ʩʪʨʘʥʠʮʫè ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʢʦʥʪʘʢʪʝè, ʦʪʣʠʯʥʦ 

ʧʦʜʦʡʜʝʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʨʘʥʠʮʳ ʢʘʬʝʜʨʳ ʠʣʠ ʬʘʢʫʣʴʪʝʪʘ.  

ʃʠʯʥʘʷ ʩʪʨʘʥʠʮʘ ɼʘʥʥʘʷ ʩʪʨʘʥʠʮʘ ʦʬʦʨʤʣʝʥʘ ʚ ʚʠʜʝ ʦʙʳʯʥʦʛʦ ʧʨʦʬʠʣʷ, ʥʦ ʦʪʣʠʯʘ-

ʝʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʜʧʠʩʯʠʢʦʚ ʠ ʠʥʪʝʨʝʩʥʳʤ ʢʦʥʪʝʥʪʦʤ. ɺʣʘ-

ʜʝʣʴʮʳ ʜʘʥʥʳʭ ʩʪʨʘʥʠʮ ʥʘʟʳʚʘʶʪʩʷ ʙʣʦʛʝʨʘʤʠ. ɹʣʦʛʝʨ ʦʧʨʝʜʝʣʷʝʪ 

ʩʚʦʶ ʥʠʰʫ, ʚ ʢʦʪʦʨʦʡ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪ ʩʚʦʡ ʢʦʥ-

ʪʝʥʪ ʧʦʜ ʜʘʥʥʫʶ ʘʫʜʠʪʦʨʠʶ.  

ɹʨʝʥʜ-ʘʢʢʘʫʥʪ ʂʦʥʪʝʥʪ ʜʘʥʥʦʛʦ ʘʢʢʘʫʥʪʘ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʟʚʝʩʪʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʡ, ʠʭ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ð ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʦʷʣʴʥʦʩʪʠ ʘʫʜʠ-

ʪʦʨʠʠ, ʧʦʚʳʰʝʥʠʝ ʫʟʥʘʚʘʝʤʦʩʪʠ. ɺʠʟʫʘʣʴʥʦ ʘʢʢʘʫʥʪ ʜʦʣʞʝʥ ʧʨʠ-

ʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ, ʧʦʢʘʟʳʚʘʪʴ ʮʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʷʤʦʡ ʵʬʠʨ ʀʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʝ ʞʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʠ ʫ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʢʦʥ-

ʪʘʢʪʝè, ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʠ ʣʝʢʮʠʡ 

ʚ ʨʝʞʠʤʝ çʦʥʣʘʡʥè, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʩʪʫʧʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʤʝʥ-

ʪʠʨʦʚʘʪʴ ʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʣʷʮʠʠ.  

 

ʆʙʳʯʥʦ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠʥʬʦʨʤʘʮʠʷ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘʤʥʦʛʦ ʯʘʱʝ, 

ʯʝʤ ʥʘ ʩʘʡʪʘʭ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʧʦʜʜʝʨʞʢʝ ʠʤʠʜʞʘ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʤʤʫʥʠʢʘʮʠʡ, ʧʦ-

ʚʳʰʝʥʠʶ ʢʦʤʬʦʨʪʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʶ ʚʟʘʠ-

ʤʦʦʪʥʦʰʝʥʠʠ↑ ʤʝʞʜʫ ʨʳʥʢʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʳʥʢʦʤ ʪʨʫʜʘ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʩʣʫʞʠʣʠ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʦʩʥʦʚ-

ʥʳʭ ʘʩʧʝʢʪʦʚ ʚ ʚʝʜʝʥʠʠ ʧʫʙʣʠʯʥʳʭ ʩʪʨʘʥʠʮ ʠ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ: 

1. ʈʘʙʦʪʘ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ: ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʧʦʜʧʠ-

ʩʘʥʘ ʥʘ ʩʦʦʙʱʝʩʪʚʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʘʜʤʠ-

ʥʠʩʪʨʘʮʠʠ ʚʫʟʘ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʠ 

ʠʥʪʝʨʝʩʳ. ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʩʪʨʘʥʠʮʘʭ ʩʦʮʠ-

ʘʣʴʥʳ ʩʝʪʝʡ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʫʟʘ: 
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ʈʠʩʫʥʦʢ 1 ð ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʥʘ ʩʪʨʘʥʠʮʘʭ ʩʦʮʠʘʣʴʥʳ ʩʝʪʝʡ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʫʟʘ 

2. ʈʘʙʦʪʘ ʩ ʧʫʙʣʠʢʫʝʤʳʤ ʢʦʥʪʝʥʪʦʤ: ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʝʜʝʥʠʷ 

ʛʨʫʧʧ, ʦʩʚʷʱʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʜʜʝʨʞʘʥʠʝ ʩʚʷʟʠ ʩʦ ʩʪʫʜʝʥ-

ʪʘʤʠ, ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʧʦʜʧʠʩʯʠʢʦʚ, ʧʦʜʜʝʨʞʘʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʧʫʙʣʠʯʥʦʡ 

ʩʪʨʘʥʠʮʝ ʫ ʩʪʫʜʝʥʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚʫʟʘ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʝ ʚʥʠʤʘʥʠʝ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʩʦʟʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʥʪʝʥʪ-

ʧʣʘʥ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʠʤʝʨʥʳʡ ʧʣʘʥ ʩʧʝʮʠʘʣʴʥʳʭ ʨʫʙʨʠʢ ʠ ʪʝʤ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʦʩʚʝʱʘʪʴ. ʇʦʵʪʦʤʫ, ʧʫʙʣʠʢʫʝʤʳʡ ʤʘʪʝʨʠʘʣ ʜʦʣʞʝʥ 

ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʠʝʨʘʨʭʠʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ. 

 

ʈʠʩʫʥʦʢ 2 ð ʀʝʨʘʨʭʠʷ ʧʫʙʣʠʢʫʝʤʦʛʦ ʢʦʥʪʝʥʪʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 
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ɼʣʷ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʢ ʧʨʠʤʝʨʫ ʢʘʢ ʧʫʙʣʠʯʥʳʝ ʩʪʨʘʥʠʮʳ 

ʢʘʬʝʜʨʳ ʠʣʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 

ʩʣʝʜʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ:  

1. ʇʨʠʛʣʘʩʠʪʴ ʚʩʝʭ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ ʩʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ð 

ʩʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʯʝʨʝʟ ʢʫʨʘʪʦʨʦʚ, ʩʪʘʨʦʩʪ ʫʯʝʙʥʳʭ ʛʨʫʧʧ ʠʣʠ ʟʘʚʝʜʫʶʱʠʭ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ; 

2. ʇʫʙʣʠʢʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʧʦ ʧʦʨʷʜʢʫ: ʦʜʥʘ ʠʥʬʦʨʤʘʮʠʷ ð ʦʜʥʘ ʥʦ-

ʚʦʩʪʴ; 

3. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʢʘʟʘʪʴ ʧʦʜʧʠʩʯʠʢʘʤ ʩʦʦʙʱʝʩʪʚʘ ʦ ʧʨʘʚʠʣʘʭ 

ʧʦʚʝʜʝʥʠʷ ʚ ʨʘʤʢʘʭ ʧʫʙʣʠʯʥʦʡ ʩʪʨʘʥʠʮʳ, ʠʣʠ ʜʦʥʝʩʪʠ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʪʦ ʣʫʯʰʝ ʚʩʝʛʦ ʥʘʧʠʩʘʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʜʘʥʥʫʶ ʟʘʧʠʩʴ ʥʘ ʩʪʝʥʝ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ.  

ʅʘ ʧʨʘʢʪʠʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʬʝʨʘ ʫʞʝ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʦʥʝʩʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʢʦʣ-

ʣʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ, ʤʦʙʠʣʴʥʦʝ ʠ ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʜʦʣʛʦʩʨʦʯ-

ʥʫʶ ʧʨʦʝʢʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʉ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʫ ʥʘʩ ʧʦʷʚʠ-

ʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʨʦʩʪʦ ʙʳʪʴ çʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʡè ʠ ʦʜʥʦʩʪʦʨʦʥʥʝ ʚʝʩʪʠ 

ʩʚʦʶ ʣʝʢʮʠʶ ʩ ʪʨʠʙʫʥʳ, ʘ ʩʪʘʪʴ çʠʜʝʡʥr ʤ ʚʜʦʭʥʦʚʠʪʝʣʝʤè ʜʣʷ ʩʚʦʠʭ ʫʯʝʥʠ-

ʢʦʚ. ʆʙʱʘʪʴʩʷ ʩ ʥʠʤʠ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ ʙʦʨʴʙʳ ʩ ʠʭ ʣʠʯʥʳʤʠ 

ʧʨʦʙʝʣʘʤʠ ʚ ʟʥʘʥʠʷʭ, ʩʦʟʜʘʚʘʪʴ ʠ ʥʘʧʨʘʚʣʷʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʨʫʧʧʳ ʚ ʜʠʩʢʫʩ-

ʩʠʷʭ, ʜʝʣʠʪʴʩʷ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʦʙ ʠʥʪʝʨʝʩʥʳʭ ʥʘʫʯʥʳʭ ʩʦʙʳʪʠʷʭ çʙʝʟ ʮʝʥ-

ʟʫʨʳè ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʘʤʦʨʘʟʚʠʪʠʶ ʢʘʞʜʦʛʦ ʠ ʜʚʠʞʝʥʠʶ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ ʚ 

ʟʘʜʘʥʥʦʤ ʚʘʤʠ ʠ ʩʠʩʪʝʤʦʠ↑ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʠ.  

ɺ ʟʘʚʝʨʰʝʥʠʠ ʭʦʪʝʣʦʩʴ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʠ-

ʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʧʨʠʥʦʩʠʪ 

ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ, ʩ ʝʝ ʧʦʤʦʱʴʶ ʧʦʚʳʰʘʝʪʩʷ ʠʤʠʜʞ ʚʥʫʪʨʠ ʚʳʩʰʝʛʦ ʫʯʝʙ-

ʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ.  
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ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʘʢʪʠʚ-

ʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʩʪʘ-

ʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʳ, ʥʘʧʨʘʚʣʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʚʳʩʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ.  

Abstract. Modern higher education is impossible without the active introduc-

tion of computer technologies into the educational process. In the article presents 

the forms, directions, means of modern digital processes in higher educational in-

stitutions. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʎʠʬʨʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʢʦʤʧʴʶʪʝʨ-

ʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʱʝʩʪʚʦ ʩʪʘʣʦ ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʥʝʤ ʠʛʨʘʝʪ ʧʦʣʫʯʝʥʠʝ, ʭʨʘʥʝʥʠʝ, ʦʙʨʘ-

ʙʦʪʢʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟ-

ʨʘʩʪʘʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʀʥʬʦʨʤʘʮʠʷ ð ʦʙʱʝʥʘʫʯʥʦʝ ʧʦʥʷʪʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʠ ʠ ʠʭ ʦʪʨʘʞʝʥʠʝʤ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ. ʀʥʬʦʨʤʘ-

ʮʠʷ ð ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʧʦʥʷʪʠʡ ʥʘʫʢʠ, ʦʙʦʟʥʘʯʘʶʱʝʝ ʥʝʢʦʪʦʨʳʝ ʩʚʝ-

ʜʝʥʠʷ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʘʢʠʭ-ʣʠʙʦ ʜʘʥʥʳʭ, ʟʥʘʥʠʡ ʠ ʪ. ʧ. [2, ʩ. 235].  

ʃʁ ʙʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʶʜʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠè. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʡʯʘʩ ʧʦ-

ʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ð ʩʠʩʪʝʤʘ ʤʝʪʦʜʦʚ ʠ ʩʧʦʩʦʙʦʚ ʩʙʦʨʘ, 

ʨʝʛʠʩʪʨʘʮʠʠ, ʭʨʘʥʝʥʠʷ, ʥʘʢʦʧʣʝʥʠʷ, ʧʦʠʩʢʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʚʳʜʘʯʠ ʜʦʢʫʤʝʥʪʘʣʴ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ [6]. ɼʨʫʛʦʡ ʠʩʪʦʯʥʠʢ ʫʪʦʯʥʷʝʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ð ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ, ʬʠʢʩʘʮʠʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ [4, ʩ. 12]. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʰʣʠ ʜʦʣʛʠʡ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟ-

ʚʠʪʠʷ, ʦʪ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʜʦ ʥʦʚʝʡʰʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʝʱʝ ʧʨʝʜʩʪʦʠʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. ʉʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʦ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʦʙʨʘʙʦʪʢʝ, ʭʨʘʥʝʥʠʶ ʠ ʦʙʤʝʥʫ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʚ ʩʝʪʠ [3, ʩ. 8]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʀʥʪʝʨʥʝʪ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ 

ʍʍɯ ʚ. ʢʘʢ ʚʝʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɽʩʣʠ ʚʳʨʘʞʘʪʴʩʷ ʷʟʳʢʦʤ ʧʨʦʩʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪʦ ʀʥʪʝʨʥʝʪ ð ʵʪʦ ʛʠ-

ʛʘʥʪʩʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʝʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʩʦʝʜʠʥʝʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫ-

ʛʦʤ ʤʝʥʴʰʠʭ ʧʦ ʨʘʟʤʝʨʫ ʩʝʪʝʡ ʠ ʧʦʢʨʳʚʘʶʱʘʷ ʚʝʩʴ ʟʝʤʥʦʡ ʰʘʨ. 
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ʇʨʦʝʢʪ ʟʘʢʦʥʘ ʦʙ ʀʥʪʝʨʥʝʪʝ ʜʘʝʪ ʜʨʫʛʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ, 

ʠʥʪʝʨʥʝʪ ð ɻ ʪʦ ʛʣʦʙʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʝʪʴ, ʩʚʷ-

ʟʳʚʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʝʪʠ ʵʣʝʢʪʨʦʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʤʝʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ [5]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʛʣʦʙʘʣʴʥʳʭ ʩʝ-

ʪʝʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩʦʟʜʘʶʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʦʪʜʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʘʩʩʠʚʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʝʪʩʷ ʝʜʠʥʦʝ ʤʠʨʦʚʦʝ ʵʣʝʢ-

ʪʨʦʥʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ð ʠʥʪʝʨʥʝʪ-ʩʨʝʜʘ.  

ʇʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʳ. ɺ ʥʘʫʢʝ ʧʦʢʘ ʥʝʪ 

ʝʝ ʫʩʪʦʷʚʰʝʛʦʩʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʤʳ ʙʫʜʝʤ ʧʦʜʥʠʤʘʪʴ ʧʦʜ ʠʥʪʝʨʥʝʪ-ʩʨʝ-

ʜʦʡ çʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʭ, ʶʨʠʜʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ, ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʛʨʫʧʧʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥ-

ʪʝʨʥʝʪʘè. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʳ ʧʦ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʠ ʦʧʳʪʘ ʨʘ-

ʙʦʪʳ ʚ ʀʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʳ, ʜʝʣʷʪʩʷ 

ʥʘ ʪʨʠ ʪʠʧʘ. ʕʪʦ ʥʦʚʠʯʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʠ ʵʢʩʧʝʨʪʳ (ʦʧʳʪʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ). 

ʅʦʚʠʯʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʫʚʝʨʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʙʦʪʝ ʀʥʪʝʨʥʝʪ. ʀʤ ʥʝʦʙʭʦʜʠʤʘ ʧʦʩʪʦʷʥʥʘʷ ʧʦʤʦʱʴ 

ʚ ʨʝʰʝʥʠʠ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʟʘʜʘʯ ʧʨʠ ʨʘʙʦʪʝ ʚ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʝ. 

ɺʪʦʨʦʡ ʪʠʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʠʤʝʥʥʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ð 

ʵʪʦ ʪʠʧ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪ. ʆʥʠ ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʢʘʢ ʨʘʙʦʪʘʝʪ ʀʥʪʝʨʥʝʪ, ʥʦ ʥʝ ʤʦʛʫʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʦʤ, ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʤ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʠʤʝʝʪ ʨʝʘʣʴʥʳʝ ʰʘʥʩʳ ʧʝʨʝʡʪʠ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʫʨʦʚʝʥʴ ð ʦʧʳʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʀʥʪʝʨʥʝʪ-ʩʨʝʜʘ ð ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʩ ʧʦʣʥʦʩʪʴʶ ʜʦʙʨʦʚʦʣʴʥʳʤ ʫʯʘ-

ʩʪʠʝʤ, ʦʜʥʘʢʦ ʥʝʨʘʚʝʥʩʪʚʦ ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʧʦʚʦʜʫ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʯʝʨʝʟ ʚʣʘʩʪʥʳʝ ʧʦʣʥʦʤʦʯʠʷ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʚʳʜʝʣʷʶʪ ʪʨʠ ʛʨʫʧʧʳ ʩʧʝʮʠʘʣʠʩʪʦʚ: ʘʜʤʠʥʠ-

ʩʪʨʘʪʦʨ, ʤʦʜʝʨʘʪʦʨ ʠ ʩʫʙʤʦʜʝʨʘʪʦʨ. 

ʆʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʩʬʝʨ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʥʝ ʤʦʞʝʪ 

ʦʙʦʡʪʠʩʴ ʙʝʟ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʥʝʪ ʩʨʝʜʳ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʄʳ ʜʫʤʘʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʵʪʠʭ ʧʦʜʭʦʜʘʭ ʝʩʪʴ ʩʚʷʟʴ ʨʘʟʚʠʪʠʷ ʧʦʥʷʪʠʷ 

ʮʠʬʨʦʚʠʟʘʮʠʷ. 

çʎʠʬʨʦʚʠʟʘʮʠʷè ð ʵʪʦ ʩʨʝʜʩʪʚʦ ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʘ 

ʠʤʝʥʥʦ ʛʠʙʢʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʥʦʩʷʱʝʛʦ ʦʙʫʯʘʶʱʠʤʩʷ ʦʪ-

ʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʙʫʜʫʱʠʤ ʨʘʙʦʪʦʜʘʪʝʣʷʤ ð ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ [1]. 

çʎʠʬʨʦʚʠʟʘʮʠʷ ð ʵʪʦ ʝʩʪʴ ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʦʡ ʩʧʦʩʦʙ ʩʚʷʟʠ, ʟʘʧʠʩʠ ʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚè [1]. 

çʇʨʦʮʝʩʩ çʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠè ð ɻ ʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʚʦʜʘ ʧʨʦʮʝʩʩʘ 

ʚ çʛʠʙʢʦʝè ʩʦʩʪʦʷʥʠʝ ʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦè [1]. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ð ʵʪʦ ʧʝʨʝʭʦʜ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʦʙʫʯʝʥʠʷ. ɺʩʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʞʫʨʥʘʣʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʠʪʴʩʷ 

ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ɺʤʝʩʪʦ ʧʨʠʚʳʯʥʳʭ ʪʝʪʨʘʜʝʡ ʟʘʜʘʥʠʷ ʩʪʘʥʫʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ ʠ ʧʣʘʥʰʝʪʘʭ. ʇʨʦʬʝʩʩʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦ-

ʛʣʘʩʥʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʡ ʤʦʞʝʪ ʙʳʪʴ ʫʧʨʘʟʜʥʝʥʘ: ʦʙʫʯʘʶʱʠ-

ʝʩʷ ʤʦʛʫʪ ʩʘʤʠ ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. ʎʠʬʨʦʚʠ-

ʟʘʮʠʷ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʭʦʜʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 

ʮʠʬʨʦʚʦʝ ʚʝʩʴʤʘ ʚʘʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʘʤʢʘʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʜʥʠʤ ʠʟ 
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ʩʨʝʜʩʪʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ (ʕʉʆ). ɼʘʥʥʘʷ ʦʩʥʦʚʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʧʨʝʜʩʪʘʚ-

ʣʷʝʤʦʛʦ ʦʙʨʘʟʘ ʢ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʤʳʰʣʝʥʠʶ ʩʪʫʜʝʥʪʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʚ ʭʦʜʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʠʪʴ 

ʪʨʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʬʫʥʢʮʠʠ: ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ, ʦʙʫʯʘʶʱʫʶ ʠ 

ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ.  

ʈʝʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘʤʠ ʮʠʬ-

ʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜ-

ʭʦʜʦʚ. ʉʫʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʥʷʪʠʠ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʦʩ-

ʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ ʩ ʧʦʤʦ-

ʱʴʶ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ.  

ɺ ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʩ ʮʝʣʴʶ ʚʳ-

ʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʜʨʝʥʠʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʮʠʬʨʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʪʘʙʣʠʮʘ 1).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ð ʧʦʣʫʯʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘʢʣʘʜʳʚʘʶʪ 

ʢʦʥʢʨʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. ʎʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʘʢʪʠʚʥʦ ʛʦʪʦʚʠʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢ ʥʦʚʳʤ ʟʘʜʘʯʘʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʢʫʨʩʘʭ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʝʨʝʧʦʜʛʦ-

ʪʦʚʢʠ ʢʘʜʨʦʚ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʪʘʢ ʠ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʧʦ ʫʯʝʙʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ.  

ɺʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʣʝʢʘʪʴ ʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-ʧʨʘʢʪʠʢʦʚ, ʣʝʢʪʦʨʦʚ, ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʥʘʭʦ-

ʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʘ ʠʣʠ ʜʘʞʝ ʩʪʨʘʥʳ.  

 



129 

ʊʘʙʣʠʮʘ 1 ð ʇʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠ ʠʭ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʨʝʰʝʥʠʷ 

ʇʨʦʙʣʝʤʘ ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ 

ï ʅʝʪ ʧʨʝʟʝʥʪʘʮʠʡ, ʥʘ ʩʣʫʭ ʩʣʦʞʥʦ ʚʦʩʧʨʠ-

ʥʠʤʘʪʴ ʤʘʪʝʨʠʘʣ; 

ï ʜʦʣʛʠʡ ʠ ʤʦʥʦʪʦʥʥʳʡ ʨʘʩʩʢʘʟ. 

ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʟʝʥʪʘʮʠ-

ʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ 

ʦʥʣʘʡʥ ʣʝʢʮʠʡ ʠ ʧʨʝʟʝʥʪʘʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʨʝʜʩʪʚ ʮʠʬʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ. 

ï ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʯʠʪʘʶʪ ʤʘʪʝʨʠʘʣ ʩ ʧʨʝʟʝʥ-

ʪʘʮʠʷʤʠ;  

ï ʧʦʭʦʞʠʝ ʣʝʢʮʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘ-

ʟʠʷ. 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʩʨʝʜʩʪʚ ʮʠʬʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʙʦʪʝ. 

ï ʅʝ ʚʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʚʦʚʨʝʤʷ ʧʦʜ-

ʢʣʶʯʠʪʴʩʷ ʙʝʟ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ; 

ï ʚʩʝ ʣʝʢʮʠʠ ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʧʦʪʦʤʫ 

ʯʪʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʪʦʣʴʢʦ ʤʠ-

ʥʠʤʫʤ ʬʫʥʢʮʠʡ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʟʲʷʩʥʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʨʘʙʦʪʳ ʩʨʝʜʩʪʚʘʤʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ï ʄʝʜʣʝʥʥʘʷ ʨʘʙʦʪʘ ʢʦʤʧʴʶʪʝʨʦʚ; 

ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʢʘʯʘʪʴ çʪʷʞʝʣʳʝè ʬʘʡʣʳ 

(ʥʘʧʨʠʤʝʨ, ʧʨʝʟʝʥʪʘʮʠʠ ʩ ʛʨʘʬʠʢʘʤʠ). 

ʇʦʜʛʦʪʦʚʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʣʷ ʨʘ-

ʙʦʪʳ ʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘ-

ʙʦʪʳ. 

ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʨʳʭ ʚʝʨʩʠʡ ʇʆ (ʚ ʩʚʷʟʠ 

ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ʇʂ); 

ï ʄʝʜʣʝʥʥʘʷ ʨʘʙʦʪʘ ʇʂ; 

ï ʅʝ ʚʩʝ ʬʦʨʤʘʪʳ ʬʘʡʣʦʚ ʩʦʚʤʝʩʪʠʤʳ ʩ ʩʦ-

ʚʨʝʤʝʥʥʳʤʠ ʇʂ. 

ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ ʜʦʨʘ-

ʙʦʪʢʘ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤ. 

ï ʅʝ ʚʩʝ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʚʷʟʴʶ; 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʝʪʠ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʥʘʣʘʤ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

ï ʄʝʜʣʝʥʥʘʷ ʠ ʤʘʣʦʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʨʝʜʝ; 

ï ʤʥʦʛʦ ʦʰʠʙʦʢ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʪʝʨʠ ʠʥ-

ʬʦʨʤʘʮʠʠ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʩʠ-

ʩʪʝʤ ʮʠʬʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ. 

ï ʅʝʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʚ ʧʨʦʛʨʘʤʤʝ; 

ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʮʠʬʨʦʚʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʟʘ ʩʯʝʪ 

ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʚʳʙʦʨʘ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʫʯʝʙʥʦʛʦ ʟʘʥʷʪʠʷ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʮʠʬ-

ʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʪʴ ʥʝ ʤʦʞʝʪ, ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʪʘʥʦʚʣʝʥʠʷ ʚʳʩʰʝʛʦ ʠʥʞʝ-

ʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʍIʍ ʚʝʢʘ ʜʦ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʠ ʘʥʘʣʠʟʫ ʦʧʳʪʘ ʙʳʩʪ-

ʨʦʛʦ ʧʝʨʝʭʦʜʘ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʦʩʩʠʠ ʚ ʬʦʨʤʘʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠ ʩʤʝʰʘʥʥʦʡ ʬʦʨʤ ʧʦʣʫʯʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʋʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʟʘʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʥʘ ʛʠʙʢʠʝ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʨʝʰʸʥ ʟʘ ʩʯʸʪ ʨʝʘ-

ʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

Abstract. The article is devoted to the analysis of the formation of higher en-

gineering education from the 19th century to the present and to the analysis of the 

experience of the rapid transition of Russian universities experience of the rapid 

transition of Russian universities to the format of distance learning. The pros and 

cons of distance and mixed forms of higher education are considered. The increasing 

demand of students for flexible individual educational trajectories, for a variety of 
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forms of education and for the formation of new competencies can be successfully 

addressed through the implementation of a blended learning model. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʥʦʚʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʩ-

ʰʝʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʝ ʠ ʩʤʝʰʘʥʥʦʝ ʚʳʩʰʝʝ ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ, ʠʥʠ-

ʮʠʘʪʠʚʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

Keywords: fundamentals of classical pedagogy, features of higher engineer-

ing education, digital services and technologies, distance and mixed higher engi-

neering education, competence, initiative, innovation, effective use of information 

technology. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʤʥʦʛʠʤʠ ʧʦʢʦʣʝ-

ʥʠʷʤʠ ʬʠʣʦʩʦʬʦʚ, ʧʩʠʭʦʣʦʛʦʚ, ʪʝʦʨʝʪʠʢʦʚ ʠ ʧʨʘʢʪʠʢʦʚ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʜʚʫʭ ʩʪʦʣʝʪʠʡ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ XVIII ʚʝʢʘ ð ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ XX ʚʝʢʘ), 

ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʧʦʜʭʦʜʦʚ ʚ ʩʚʷʟʠ ʩ ʨʝʰʝʥʠʝʤ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʚʦʧʨʦʩʦʚ ʦʙʫʯʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʚʘʨʠʘʥʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʟʚʝʩʪʝʥ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʘʩʩʦʮʠʘʪʠʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʘʷ ʪʝʦ-

ʨʠʷè (ɸʈʊ) [1]. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚ ɸʈʊ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʚʪʦʨʷʶ-

ʱʠʭʩʷ ʤʦʜʫʣʝʡ, ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ, ʚʳʜʝʣʷʝʪʩʷ ʧʦʚʪʦʨʷʶʱʠʝʩʷ 

ʵʪʘʧʳ-ʩʪʘʜʠʠ [1]: 

¶ ʚʦʩʧʨʠʷʪʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

¶ ʦʩʤʳʩʣʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

¶ ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʟʘʧʦʤʠʥʘʥʠʝ ʤʘʪʝʨʠʘʣʘ; 

¶ ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʪʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ; 

¶ ʢʦʥʪʨʦʣʴ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʌʝʜʝʨʘʣʴʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʧʦʩʣʝʜʥʠʭ 

(ʌɻʆʉ) ʧʦʢʦʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʦʜʫʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʪʘʢʞʝ ʠʤʝʶʪ ʚ 

ʩʚʦʝʡ ʦʩʥʦʚʝ ɸʈʊ. 
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ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XIX ʚ. ʥʘʨʘʩʪʘʶʪ ʠʟʳʩʢʘʥʠʷ, ʢʘʩʘʚʰʠʝʩʷ ʩʦʙ-

ʩʪʚʝʥʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʨʫʩʩʢʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʢʘʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ. ɺ ʈʦʩ-

ʩʠʠ ʨʘʩʪʝʪ ʠʥʪʝʨʝʩ ʢ ʧʝʜʘʛʦʛʠʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʶ, ʦ ʯʝʤ ʢʨʘʩʥʦʨʝʯʠʚʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʞʫʨʥʘʣʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 

(ʥʘʧʨʠʤʝʨ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʦʙʨʘʥʠʝ 1859). ʅʦ ʥʝ ʚʩʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʦʧʨʦʩʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʙʳʣʠ ʝʜʠʥʦʜʫʰʥʳ 

ʚ ʩʚʦʠʭ ʦʮʝʥʢʘʭ. ʆʜʥʠ ʠʟ ʥʠʭ çʩʪʦʷʣʠè ʟʘ ʪʨʘʜʠʮʠʦʥʥʦʝ, ʠʟʜʨʝʚʣʝ ʨʦʩʩʠʡʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʜʨʫʛʠʝ ʙʳʣʠ ʨʘʜʠʢʘʣʴʥʦ ʥʘʩʪʨʦʝʥ rʠ ʧʨʝʚʨʘʱʘʣʠ ʜʠʩʢʫʩʩʠʶ ʦ 

ʩʫʜʴʙʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʚ ʧʦʣʠʪʠʯʝʩʢʫʶ ʧʦʣʝʤʠʢʫ. ʂ ʥʠʤ ʦʪʥʦʩʠ-

ʣʠʩʴ ɼ. ʀ. ʇʠʩʘʨʝʚ, ʅ. ɻ. ʏʝʨʥʳʰʝʚʩʢʠʡ ʠ ʅ. ɸ. ɼʦʙʨʦʣʶʙʦʚ [2].  

ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʇʠʩʘʨʝʚ (1841ï1868) ʚ ʩʪʘʪʴʷʭ çʆ ʈʫʩʩʢʦʤ ʧʝʜʘʛʦ-

ʛʠʯʝʩʢʦʤ ʚʝʩʪʥʠʢʝè, é , çʅʘʰʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʘʷ ʥʘʫʢʘè, é , çʐʢʦʣʘ ʠ 

ʞʠʟʥʴè ʠ ʜʨʫʛʠʭ ʥʘʩʪʘʠʚʘʣ ʥʘ ʠʟʫʯʝʥʠʠ ʨʝʙʝʥʢʘ ʠ ʟʘʱʠʪʝ ʝʛʦ ʧʨʘʚ: çʏʪʦʙʳ 

ʙʳʪʴ ʭʦʨʦʰʠʤ ʚʦʩʧʠʪʘʪʝʣʝʤ ʠ ʥʘʩʪʘʚʥʠʢʦʤ, ʥʫʞʥʦ ʣʶʙʠʪʴ ʨʝʙʝʥʢʘ ʠ ʫʤʝʪʴ 

ʫʚʘʞʘʪʴ ʚ ʥʝʤ ʝʛʦ ʯʝʣʦʚʝʯʝʩʢʫʶ ʣʠʯʥʦʩʪʴ, ʝʛʦ ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ, ʝʛʦ 

ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʢ ʜʝʷʪʝʣʴʥʦʡ ʤʳʩʣʠè [2]. 

ʅʠʢʦʣʘʡ ɻʘʚʨʠʣʦʚʠʯ ʏʝʨʥʳʰʝʚʩʢʠʡ (1828ï1889) ʚʩʢʨʳʚʘʣ ʜʠʘʣʝʢʪʠʯʝ-

ʩʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʠʪʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ, ʤʘʪʝʨʠʘʣʴʥʳʤ ʜʦʩʪʘʪʢʦʤ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝʤ. çʂʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʥʠʱʝʪʝ, ʪʦʪ ʥʝ ʤʦʞʝʪ ʨʘʟʚʠʪʴ ʩʚʦʠʭ ʫʤʩʪʚʝʥ-

ʥʳʭ ʩʠʣ éè. ʅʝʜʦʩʪʘʪʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʳ ʏʝʨʥʳʰʝʚʩʢʠʡ ʚʠʜʝʣ ʚ ʥʠʟʢʦʤ 

ʥʘʫʯʥʦʤ ʫʨʦʚʥʝ ʦʙʫʯʝʥʠʷ, ʩʭʦʣʘʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʧʝʨʝʥʘʩʳ-

ʱʝʥʥʦʩʪʠ ʫʯʝʙʥʠʢʦʚ ʜʝʪʘʣʷʤʠ ʠ ʧʦʜʨʦʙʥʦʩʪʷʤʠ. ʏʝʨʥʳʰʝʚʩʢʠʡ ʩʯʠʪʘʣ ʦʜʥʠʤ 

ʠʟ ʚʝʜʫʱʠʭ ʩʚʦʡʩʪʚ ʯʝʣʦʚʝʢʘ ʘʢʪʠʚʥʦʩʪʴé ʆʪʩʶʜʘ ʦʥ ʚʳʚʦʜʠʣ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʚʦʩʧʠʪʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, ʫʤʩʪʚʝʥʥʳʭ, ʵʩʪʝʪʠʯʝʩʢʠʭ, 

ʪʨʫʜʦʚʳʭ ʠ ʠʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ð 

ʚʘʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ [2]. 

ʅʠʢʦʣʘʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ɼʦʙʨʦʣʶʙʦʚ (1836ï1861) ʚʦ ʚʟʛʣʷʜʘʭ ʥʘ ʚʦʩʧʠ-

ʪʘʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʩʭʦʜʠʣʩʷ ʩʦ ʩʚʦʠʤ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʤ ð ʅ.ɻ. ʏʝʨʥʳ-

ʰʝʚʩʢʠʤ. ɼʦʙʨʦʣʶʙʦʚ ʧʦʤʝʱʘʣ ʚ ʮʝʥʪʨ ʚʦʩʧʠʪʘʥʠʷ ʟʘʙʦʪʫ ʦ ʣʠʯʥʦʩʪʠ ʨʝ-
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ʙʝʥʢʘ, ʦ ʝʛʦ ʨʘʟʥʦʩʪʦʨʦʥʥʝʤ ʨʘʟʚʠʪʠʠ, ʦ ʧʦʜʛʦʪʦʚʢʝ ʶʥʦʛʦ ʯʝʣʦʚʝʢʘ ʢ ʘʢʪʠʚ-

ʥʦʡ ʠ ʩʯʘʩʪʣʠʚʦʡ ʞʠʟʥʠ. ʎʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʩʪʦʣʴʢʦ ʩʦʦʙʱʝʥʠʝ ʥʝʢʠʭ ʟʥʘ-

ʥʠʡ, ʩʢʦʣʴʢʦ ʥʘʫʯʝʥʠʝ çʜʫʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚʥʫʰʠʪʴ... ʣʶʙʦʚʴ ʢ ʟʥʘʥʠʷʤ, 

ʩʦʦʙʱʠʪʴ... ʷʩʥʳʝ ʠ ʧʦʣʥʳʝ ʧʦʥʷʪʠʷ, ʜʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʤ 

ʩʧʦʩʦʙʥʦʩʪʷʤ ʠ ʧʦʣʥʳʡ ʧʨʦʩʪʦʨ ʜʣʷ ʠʭ ʨʘʟʚʠʪʠʷè [2]. 

ʀʩʪʦʢʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʚʦʩʭʦʜʷʪ 

ʢ 1701 ʛ., ʢʦʛʜʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʇʝʪʨʘ I ʚ ʄʦʩʢʚʝ ʙʣrʘ ʩʦʟʜʘʥʘ ʐʢʦʣʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʠ ʥʘʚʠʛʘʮʢʠʭ ʥʘʫʢ, ʩʪʘʚʰʘʷ ʠʜʝʡʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ é ɺʦʝʥ-

ʥʦʛʦ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʚʦʝʥʥʦ-ʤʦʨʩʢʦʛʦ ʬʣʦʪʘ çɺʦʝʥʥʦ-ʤʦʨʩʢʘʷ ʘʢʘʜʝ-

ʤʠʷ ʠʤʝʥʠ ɸʜʤʠʨʘʣʘ ʌʣʦʪʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʅ.ɻ. ʂʫʟʥʝʮʦʚʘè. ɺʧʣʦʪʴ ʜʦ 

ʢʦʥʮʘ 50-ʭ ʛʦʜʦʚ XIX  ʚ. ʥʠ ʧʦ ʯʠʩʣʫ, ʥʠ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ 

ʈʦʩʩʠʡʩʢʘʷ ʀʤʧʝʨʠʷ ʥʝ ʫʩʪʫʧʘʣʘ ʥʠ ʦʜʥʦʡ ʩʪʨʘʥʝ ʤʠʨʘ, ʘ ʚ 60-80-ʝ ʛʦʜʳ XIX  ʚ. 

ʈʦʩʩʠʷ ʚ ʧʣʘʥʝ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ ʫʩʪʫʧʠʣʘ ʌʨʘʥʮʠʠ ʠ ɻʝʨʤʘʥʠʠ [3]. 

ʆʢʪʷʙʨʴʩʢʠʡ ʧʝʨʝʚʦʨʦʪ 1917 ʛʦʜʘ, ʧʦʩʣʝʜʦʚʘʚʰʘʷ ʟʘ ʥʠʤ ɻʨʘʞʜʘʥʩʢʘ ̫

ʚʦʡʥʘ (1918ï1922 ʛ.ʛ.) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʝʨʚʳʭ 15 ʣʝʪ ʩʦʚʝʪʩʢʦʡ 

ʚʣʘʩʪʠ ʚ ʦʙʣʘʩʪʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʩʠʣʴʥʝʡʰʝʤʫ ʧʘʜʝʥʠʶ 

ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ, ʠ ʚ ʦʙʣʘʩʪʠ ʠʥʞʠʥʠʨʠʥʛʘ 

ʚ ʦʩʦʙʝʥʥʦʩʪʠé ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʯʠʭ ʠ ʢʨʝʩʪʴʷʥ, ʥʝ ʠʤʝʶʱʠʭ 

ʜʦʣʞʥʦʛʦ ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʙʳʣʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʚʦʠʪʴ ʠʥʞʝʥʝʨʥʫʶ 

ʧʨʦʛʨʘʤʤʫ [3]. 

ʉʠʩʪʝʤʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʷʚʣʷʣʘ ʩʦʙʦʡ ʢʦʤ-

ʧʣʝʢʩ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʤʦʣʦ-

ʜʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʣʠʯʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʦʣʥʦʩʪʴʶ 

ʛʦʪʦʚʳʭ ʢ ʨʘʙʦʪʝ ʠ ʪʨʫʜʫ. ʇʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ʧʦʣʠʪʝʭʥʠʯʝʩʢʘʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʝʧʦʜʘ-

ʚʘʥʠʝ, ʤʝʜʠʮʠʥʩʢʘʷ, ʶʨʠʩʧʨʫʜʝʥʮʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʠʩʢʫʩʩʪʚʦ ʠ ʢʫʣʴ-

ʪʫʨʘ [4]. 

ʆʨʛʘʥʠʟʘʮʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʉʉʈ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦ ʠʥʩʪʠʪʫʪʳ ʟʘʥʠʤʘʣʠʩʴ ʧʦʜʛʦʪʦʚʢʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
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ʥʘʧʨʘʚʣʝʥʠʷ, ʘ ʫʥʠʚʝʨʩʠʪʝʪʳ ð ʦʙʫʯʝʥʠʝʤ ʨʘʙʦʪʥʠʢʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ, ʛʫʤʘ-

ʥʠʪʘʨʥʦʡ, ʪʚʦʨʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ.  

ʅʘʫʯʥʘʷ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʦʱʨʷʣʘʩʴé ʅʘ ʩʪʘʨʰʠʭ 

ʢʫʨʩʘʭ ʚʩʝ ʫʯʘʱʠʝʩʷ ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʠʦʙʱʠʪʴʩʷ ʢ ʥʘʧʠʩʘʥʠʶ ʥʘʫʯʥʦʡ ʨʘ-

ʙʦʪʳ, ʧʨʦʚʝʩʪʠ ʩʦʙʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʄʥʦʛʠʝ ʟʘʛʨʘʥʠʯʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʨʠʟʥʘʣʠ, ʯʪʦ ʩʠʩʪʝʤʘ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʤʘʥʥʦʡ ʠ ʪʦʯʥʦʡ, ʚ ʧʣʘʥʝ 

ʠʟʣʦʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʫʩʚʦʝʥʠʷ. ʃʶʜʠ ʉʦʶʟʘ, ʦʢʦʥʯʠʚʰʠʝ ʚʳʩʰʝʝ 

ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʠʤʝʣʠ ʥʝ ʪʦʣʴʢʦ ʙʘʛʘʞ ʟʥʘʥʠʡ, ʥʦ ʠ ʦʧʳʪ ʨʘʙʦʪʳ, ʧʦʣʫʯʝʥ-

ʥʳʡ ʚʦ ʚʨʝʤʷ ʧʨʘʢʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤ ʩʚʦʙʦʜʥʦ ʥʘʡʪʠ ʨʘʙʦʪʫ ʠ ʩʨʘʟʫ ʞʝ 

ʥʘʯʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ ʚ ʜʝʣʝ [4]. 

ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʙʳʣʦ ʦʪʤʝʥʝʥʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʝʥʜʝʥʮʠʠ ʛʦʪʦʚʠʪʴ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ çʥʘ ʤʝʩʪʝè ʧʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ çʥʫʣʝʚʳʭè ʄʠʥʦʙʨʥʘʫʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʘʣʠ-

ʟʫʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʪʥʦʰʝʥʠʠ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʚʳʨʘʞʘʶʱʫʶʩʷ ʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʨʘʩʩʣʦʝʥʠʷ ʚʫʟʦʚ ʠ ʦʬʦʨʤʣʝʥʠʠ 

ʢʦʛʦʨʪʳ ʚʝʜʫʱʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʩʦʩʪʘʚʠʪʴ ʢʦʥʢʫʨʝʥʮʠʶ çʟʘʧʘʜ-

ʥʳʤè ʚʫʟʘʤ, ʭʦʪʷ ʙ  rʜʣʷ ʥʘʰʠʭ ʚʳʧʫʩʢʥʠʢʦʚ [3].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʛʣʫʙʦ-

ʢʦʤ ʢʨʠʟʠʩʝ. ɿʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʇʨʝʟʠʜʝʥʪʦʤ ʈʌ ʚ ʦʙʨʘʱʝʥʠʷʭ ʢ ʌʝʜʝ-

ʨʘʣʴʥʦʤʫ ʩʦʙʨʘʥʠʶ ʦʪ 01.03.2018 ʠ 20.02.2019, ʪʨʝʙʫʶʪ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ 

ʚʳʡʪʠ ʠʟ ʵʪʦʛʦ ʢʨʠʟʠʩʘ [5]. 

ʉʝʛʦʜʥʷʰʥʠʝ ʚʳʧʫʩʢʥʠʢʠ ʚʫʟʦʚ ʥʝ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʠʥʞʝʥʝʨʘʤʠ, ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʘʤʠ ʚ ʩʚʦʝʡ ʦʪʨʘʩʣʠ, ʩʧʦʩʦʙʥʳʤʠ ʩʪʘʚʠʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʪʴ 

ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ. ʆʥʠ ʥʝ ʦʙʣʘʜʘʶʪ ʫʚʝʨʝʥʥʦʩʪʴʶ ʚ ʩʚʠʭ ʟʥʘʥʠʷʭ, ʥʘʚʳʢʘʭ 

ʠ ʥʝ ʚʠʜʷʪ ʧʝʨʩʧʝʢʪʠʚ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. ʆʥʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʱʫʱʘʶʪ ʩʝʙʷ ʠʩ-

ʧʦʣʥʠʪʝʣʷʤʠ ʚʦʣʠ ʨʫʢʦʚʦʜʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʧʫʩʢʥʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ ʚ ʚʫʟʝ ʥʝ ʩʦʟʜʘʣʠ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʦʩʥʦʚʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʫʨ-

https://univer.expert/vyssheye-obrazovaniye-v-rossii-ili-za-rubezhom
https://univer.expert/vyssheye-obrazovaniye-v-rossii-ili-za-rubezhom
http://zavtra.ru/blogs/dorogu_osilit_idushij
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ʩʦʚ: ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʭʠʤʠʠ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʤʘʪʝʨʠʘʣʦʚʝʜʝ-

ʥʠʷ, ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʜʠʩʮʠʧʣʠʥ, ʢʦʪʦʨʳʝ ʦʥʠ ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʢʦʥʝʮ, ʠ, ʤʦʞʝʪ ʙʳʪʴ, ʵʪʦ ʛʣʘʚʥʦʝ, ʨʝʙʷʪʘ ʥʝ ʫʚʝʨʝʥʳ, ʯʪʦ ʠʤ ʫʜʘʩʪʩʷ 

ʥʘʡʪʠ ʨʘʙʦʪʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʠ ʯʪʦ ʠʭ ʟʥʘʥʠʷ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ. ʀʤʝʥʥʦ 

ʵʪʫ ʩʠʪʫʘʮʠʶ ʥʘʤ ʥʫʞʥʦ ʠʟʤʝʥʠʪʴ. ɽʱʝ ʅʠʢʦʣʘʡ I ʠʥʦʛʜʘ ʛʦʚʘʨʠʚʘʣ: çʄ rð 

ʠʥʞʝʥʝʨʳéè ʀʤʝʥʥʦ ʠʥʞʝʥʝʨʳ ʜʦʣʞʥʳ ʩʪʘʪʴ ʮʝʥʪʨʘʣʴʥʳʤʠ ʬʠʛʫʨʘʤʠ ʚ ʥʦ-

ʚʦʡ ʈʦʩʩʠʠ. ʏʪʦʙʳ ʚʳʨʚʘʪʴʩʷ ʚʧʝʨʸʜ, ʥʘʤ ʧʨʠʜʸʪʩʷ ʠʟʤʝʥʠʪʴ ʩʠʪʫʘʮʠʶ, ʧʦ-

ʩʪʘʚʠʪʴ ʚʥʦʚʴ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ʠʥʞʝʥʝʨʦʚ, ʪʚʦʨʮʦʚ, ʘ ʥʝ çʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡè ʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʢʪʦʨʘ ʫʩʣʫʛ [5]. 

ʇʦʢʘʟʘʪʝʣʷʤʠ ʠʥʞʝʥʝʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʣʶʙʦʡ ʩʪʨʘʥʳ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʯʠʩʣʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʢʦʪʦʨʳʭ ʚʥʝʜʨʷʶʪʩʷ ʠʥʥʦʚʘʮʠʠ ʠ ʜʝʣʘʶʪʩʷ ʠʟʦʙʨʝʪʝ-

ʥʠʷ.  

ɺ ʈʦʩʩʠʠ ʩʝʡʯʘʩ ʪʘʢʦʚʳʭ 9,6%, ʚ ɻʝʨʤʘʥʠʠ 58,9% ʩʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʚ ɸʥ-

ʛʣʠʠ ʠ ʌʨʘʥʮʠʠ (ʨʠʩʫʥʦʢ 1) [5]. 

 

ʈʠʩʫʥʦʢ 1 ð ʇʨʦʮʝʥʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʷʶʱʠʭ ʠʥʥʦʚʘʮʠʠ 

ʈʦʩʩʠʡʩʢʠʝ ʚʫʟʳ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʚʳʧʫʩʢʘʶʪ ʥʝ ʠʥʞʝʥʝʨʦʚ, ʘ ʙʘʢʘʣʘʚʨʦʚ. 

ʀ ʜʦ ʩʠʭ ʧʦʨ ʪʨʫʜʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʯʪʦ ʟʘ ʩʧʝʮʠʘʣʠʩʪ ʙʘʢʘʣʘʚʨ? ʀʣʠ ʵʪʦ 

ʪʝʭʥʠʢ, ʩʧʦʩʦʙʥʳʡ ʨʝʰʘʪʴ ʫʟʢʦʩʧʝʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʠʣʠ ʵʪʦ ʥʝʜʦʫʯʠʚʰʠʡʩʷ ʩʧʝʮʠʘʣʠʩʪ, ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ 
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ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʨʘʩ-

ʣʝʚʳʝ ʥʘʚʳʢʠ ʚ ʪʝʯʝʥʠʝ ʝʱʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ɺʦʟʤʦʞʥʦ ʤʘʛʠʩʪʨʘʪʫʨʘ?! 

ɺʦ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘʭ ʩʦʟʜʘʶʪʩʷ ʩʚʦʠ ʤʘʛʠʩʪʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ. 

ɺ ʦʪʨʘʩʣʝʚʳʭ ʚʫʟʘʭ ʥʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʘ ʨʘʟʨʘʙʦʪʢʠ ʤʘʛʠ-

ʩʪʝʨʩʢʠʭ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʧʨʠʭʦʜʷʪ ʣʶʜʠ ʠʟ ʨʘʟʥʳʭ ʚʫʟʦʚ 

ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ, ʪʦ ʠʭ ʚʥʦʚʴ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʴ ʘʟʘʤ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʨʝʩʫʨʩʦʤ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ. ʂʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʚʳʷʚʠʪʴ ʪʘʣʘʥʪʳ, ʜʘʪʴ ʠʤ ʦʪʣʠʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʧʦʤʦʯʴ ʥʘʡʪʠ ʧʦʟʠʮʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ, ʪʨʫʜʷʩʴ ʚ ʩʚʦʝʡ ʩʪʨʘʥʝ, ʩʤʦʛʫʪ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʘ ʙʣʘʛʦ ʩʝʙʝ ʠ ʦʙʱʝʩʪʚʫ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ ð 

ʩʪʨʘʪʝʛʠʷ ʣʠʜʝʨʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ [5]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʢʦʨʝʥʥʦʡ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʧʨʠʝʤʘ ʚ ʚʫʟ ʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʥʝʤ. 

ɺʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʠʸʤ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʣʦʞʝʥʘ ʥʘ ʨʝʢʪʦʨʦʚ ʚʫ-

ʟʦʚ. ʄʥʦʛʠʝ ʨʝʢʪʦʨʳ ʨʝʟʦʥʥʦ ʛʦʚʦʨʷʪ, ʯʪʦ çʪʦ, ʯʪʦ ʤʳ ʚʳʥʫʞʜʝʥʳ ʧʨʠʥʠʤʘʪʴ, 

ʥʝʚʦʟʤʦʞʥʦ ʦʙʫʯʠʪʴè ʠ ʩʥʠʤʘʶʪ ʩ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʨʦʚʝʥʴ ʧʦʜʛʦ-

ʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʘ. ʕʪʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠʤ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʚʨʘʱʝʥʘ [5]. 

ʊʨʝʙʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʡ ʫʯʝʙʥʦʡ, ʘʫʜʠʪʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ ʟʘ-

ʧʨʝʜʝʣʴʥʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ çʪʷʥʫʪè ʪʘʢʫʶ ʥʘʛʨʫʟʢʫ ʣʠʙʦ ʟʘ ʩʯʸʪ ʩʚʦʝʛʦ ʟʜʦʨʦ-

ʚʴʷ, ʣʠʙʦ ʟʘ ʩʯʸʪ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʳ ʫʜʝʣʷʪʴ ʪʚʦʨʯʝʩʢʦʡ 

ʨʘʙʦʪʝ ʩʦ ʩʪʫʜʝʥʪʘʤʠ.  

ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʥʘʟʨʝʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʪʨʫʜʘ. ʆʪ ʥʳʥʝʰʥʝʛʦ ʘʙʩʫʨʜʘ ʚ ʦʮʝʥʢʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʦ ʢʦ-

ʣʠʯʝʩʪʚʫ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʧʦʨʘ ʦʪʢʘʟʳʚʘʪʴʩʷ. ʏʘʱʝ ʚʩʝʛʦ ʥʘʫʢʠ ʚ ʪʘʢʠʭ ʩʪʘʪʴʷʭ 

ʚʦʚʩʝ ʥʝʪ.  

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ-ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʚʨʝʤʷ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʪʚʦʨʯʝʩʢʠʭ ʬʘʢʫʣʴ-

ʪʘʪʠʚʦʚ, ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʢʘʢ ʚʥʫʪʨʠ ʚʫʟʘ, 

ʪʘʢ ʠ ʤʝʞʚʫʟʦʚʩʢʠʭ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʟʘʧʨʦʩʳ ʧʨʝʜʧʨʠʷʪʠʡ ʨʝʛʠʦʥʘ.  
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ɽʩʣʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʟʘʥʷʪʠʝ ʥʘʫʯʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴʶ, ʜʣʷ ʢʦʪʦʨʦʡ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʝʪ ʥʠ ʚʨʝʤʝʥʠ, ʥʠ 

ʫʩʣʦʚʠʡ (ʩʦʚʨʝʤʝʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʧʦʣʠʛʦʥʦʚ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦ-

ʨʦʚ ʠ ʪ. ʜ.), ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʪʘʢʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘ-

ʥʷʪʠʡ ʥʘʫʢʦʡ. ɺʘʞʥʦ, ʯʪʦʙʳ ʦʥ ʩʤʦʛ ʩʦʟʜʘʪʴ ʢʦʤʘʥʜʫ ʠʟ ʯʠʩʣʘ ʤʦʣʦʜʳʭ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʧʦʩʦʙʥʳʭ, ʪʘʣʘʥʪʣʠʚʳʭ ʩʪʫʜʝʥʪʦʚ. ʊʦʣʴʢʦ ʪʦʛʜʘ ʧʦʷʚʠʪʩʷ ʜʝʡ-

ʩʪʚʠʪʝʣʴʥʦ ʥʘʫʯʥʘʷ ʰʢʦʣʘ ʚ ʚʫʟʝ, ʧʦʷʚʠʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʘʷ ʧʨʝʝʤʩʪʚʝʥ-

ʥʦʩʪʴ ð ʚʳʨʘʩʪʫʪ ʥʦʚʳʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠʟ ʯʠʩʣʘ ʚʳʧʫʩʢ-

ʥʠʢʦʚ ʠ ʥʘʩʪʦʷʱʠʝ ʥʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʠʟ ʯʠʩʣʘ ʤʦʣʦʜʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʫʚʝʨʝʥʥʦ ʧʦʡʜʫʪ ʚ ʙʦʣʴʰʫʶ ʥʘʫʢʫ ð ʩʪʘʥʫʪ ʘʩʧʠʨʘʥʪʘʤʠ ʠ ʜʦʢʪʦ-

ʨʘʥʪʘʤʠ. 

ɺʦʧʨʦʩʳ ʘʪʪʝʩʪʘʮʠʠ, ʵʢʩʧʝʨʪʠʟʳ, ʥʘʫʯʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝ-

ʜʫʝʪ ʚʝʨʥʫʪʴ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. ɽʩʪʝʩʪʚʝʥʥʦ, ʩʘʤʦʡ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʝʜʫʝʪ 

ʚʝʨʥʫʪʴ ʠʥʩʪʠʪʫʪʳ ʠ ʧʨʠʚʣʝʯʴ ʝʸ ʢ ʟʘʜʘʯʘʤ ʥʦʚʦʡ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʈʦʩ-

ʩʠʠ [5]. 

ʕʢʩʪʨʝʥʥʳʡ ʧʝʨʝʥʦʩ ʦʙʫʯʝʥʠʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥ-

ʜʝʤʠʠ ʷʨʢʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʧʨʘʚʠʣʴʥʦ ʩʧʣʘʥʠ-

ʨʦʚʘʥʥʦʛʦ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʘʩʩʦʚʳʭ ʦʪʢʨʳʪʳʭ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ 

(ʄʆʆʂ) ʦʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷè ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥ-

ʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ɼʆʊ), ʢʦʛʜʘ ʚʩʝ ʦʯʥʳʝ ʟʘʥʷʪʠʷ, ʚʢʣʶʯʘʷ 

ʣʝʢʮʠʦʥʥʳʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʠ ʜʘʞʝ ʣʘʙʦʨʘʪʦʨʥʳʝ, ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ ʵʣʝʢ-

ʪʨʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ (ʕʀʆʉ) ʚʫʟʘ. ʆʜʥʦʚʨʝ-

ʤʝʥʥʦ ʚʩʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ, ʟʘʜʘʥʠʷ, 

ʚʳʭʦʜʳ ʥʘ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʠ ʩʠʩʪʝʤʳ ʦʪʯʝʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʠʣʠʩʴ ʚ ʚʫʟʦʚ-

ʩʢʦʡ ʕʀʆʉ. 

ɺ ʪʝʯʝʥʠʝ 2020 ʛʦʜʘ ʚʩʝ ʤʳ ʤʦʛʣʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨ-

ʤʘʪ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʥʷʝʪ ʚʩʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʫʟʘ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʛʣʦʙʘʣʴʥʘʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚʩʝʡ ʚʫʟʦʚʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ð ʩʝʨʚʠʩʦʚ ʠ ʩʠʩʪʝʤ, ʧʦʤʦ-

ʛʘʶʱʠʭ ʩʪʫʜʝʥʪʘʤ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ ʠ ʧʦʩʣʝ. ʉʘʤʳʝ ʟʘʤʝʪʥʳʝ ʧʝʨʝʤʝʥʳ ʢʦʩʥʫ-

ʣʠʩʴ ʘʙʠʪʫʨʠʝʥʪʦʚ. 
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ʇʦ ʥʦʚʳʤ ʧʨʘʚʠʣʘʤ ʧʨʠʝʤʘ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʄʠʥʦʙʨʥʘʫʢʠ, ʦʜʥʦʡ ʠʟ 

ʬʦʨʤ ʧʦʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʪʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʘʷ. 

ʋʧʨʘʚʣʷʪʴ ʩʦʛʣʘʩʠʝʤ ʥʘ ʟʘʯʠʩʣʝʥʠʝ ʠ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʜʘʥʥʦʝ ʟʘʷʚʣʝ-

ʥʠʝ ʪʘʢʞʝ ʤʦʞʥʦ ʯʝʨʝʟ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʥʘ ɻʦʩʫʩʣʫʛʘʭ. ɺ ʵʪʦʤ ʫʯʝʙʥʦʤ ʛʦʜʫ 

ʤʫʣʴʪʠ ʩʝʨʚʠʩʦʤ ʚʦʩʧʦʣʴʟʦʚʘʣʦʩʴ ʙʦʣʝʝ 20 ʪʳʩʷʯ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦ-

ʜʘʣʠ ʦʢʦʣʦ 70 ʪʳʩʷʯ ʟʘʷʚʣʝʥʠʡ ʚ 54 ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʘ. ɺ 2021 ʛʦʜʫ ʚʫʟʦʚ-ʫʯʘʩʪ-

ʥʠʢʦʚ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʫʞʝ ʥʝ ʤʝʥʝʝ 135, ʘ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢ ʥʝʤʫ ʧʦʜʢʣʶʯʘʪʩʷ 

ʚʩʝ ʨʦʩʩʠʡʩʢʠʝ ʚʫʟʳ [6]. 

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʩʤʝʰʘʥʥʫʶ ʬʦʨʤʫ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʠʥ-

ʞʝʥʝʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʙʝʟʫʩʣʦʚʥʦ ʥʝʦʙʭʦʜʠʤ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʝʛʦ ʫʤʝʥʠʝ ʚʣʘʜʝʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝ-

ʪʦʜʠʢʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʩʪʫʜʝʥʪʘ ʚ ʧʦʣʫʯʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʠ ʝʛʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʩʪʫʜʝʥ-

ʪʦʚ ʦʯʝʥʴ ʣʝʛʢʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚ ʩʦʮ. ʩʝʪʷʭ, ʥʦ ʩʦʚʩʝʤ ʙʝʟʛʨʘʤʦʪʥʘ ʚ ʧʦʠʩʢʘʭ 

ʫʯʝʙʥʦʡ ʠʥʪʝʨʥʝʪ-ʣʠʪʝʨʘʪʫʨʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʝʱʝ ʥʘ 1 ʢʫʨʩʝ, ʠʟʫ-

ʯʘʷ ʀʥʬʦʨʤʘʪʠʢʫ ʠ ʂʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʬʠʢʫ, ʥʝ ʦʩʚʘʠʚʘʶʪ ʤʝʪʦʜʠʢʫ ʨʘʙʦʪʳ ʩ 

ʀʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʘʤʠ, ʪʘʢ ʩʢʘʟʘʪʴ, ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʪʠ ʜʠʩʮʠʧʣʠʥʳ, ʢʘʢ 

ʧʨʠʢʣʘʜʥʳʝ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʨʩʘʭ. 

ɺ ʅʘʮʠʦʥʘʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʊʦʤʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨ-

ʩʠʪʝʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ 50 ʩʪʫʜʝʥʪʦʚ ʧʦ 1 ʚʦʧʨʦʩʫ: çʅʫʞʥʦ ʣʠ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ?è. ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʥʘʤʠ ʥʘ ʨʠʩʫʥʢʝ 2 [8]. 
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ʈʠʩʫʥʦʢ 2 ð ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʥʫʞʥʦ [8].  

ɹʝʟʫʩʣʦʚʥʦ, ʥʝʣʴʟʷ ʦʪʨʠʮʘʪʴ ʫʜʦʙʩʪʚʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ ʠ ʥʳʥʝʰʥʠʤ ʫʩʢʦʨʝʥʥʳʤ ʪʝʤʧʦʤ ʞʠʟʥʠ. ʆʜʥʘʢʦ, ʧʦ ʤʦ-

ʝʤʫ ʤʥʝʥʠʶ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ 

ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʪʦʣʴʢʦ ʜʣʷ ʛʫʤʘʥʠʪʘʨʥʦʡ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʪʨʝʙʫʶʪʩʷ ʧʨʠʢʣʘʜʥʳʝ ʫʤʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɼʠ-

ʩʪʘʥʮʠʦʥʥʦ, ʥʘ ʦʩʥʦʚʝ ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ ʪʨʝʥʘʞʝʨʦʚ, ʥʝʚʦʟ-

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʩʪʦʣʴ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʘ, ʪʝʤ ʙʦʣʝʝ, ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʣʶʩʘʭ ʠ ʤʠʥʫʩʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʦʪʨʠʮʘʪʴ ʝʛʦ ʫʞʝ ʥʝʣʴʟʷ. ɼʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʠ ʤʝʜʠ-

ʮʠʥʩʢʦʛʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦ-ʤʦʝʤʫ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʩʤʝ-

ʰʘʥʥʦʡ ʬʦʨʤʳ: ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʣʝʢʮʠʠ-ʚʝʙʠʥʘʨʳ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʩʝ-

ʤʠʥʘʨʳ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʦʯʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ, ʟʘʱʠʪʳ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ 

ʠ ʧʨʦʝʢʪʦʚ, ʩʜʘʯʘ ʟʘʯʝʪʦʚ ʠ ʵʢʟʘʤʝʥʦʚ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʘ 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʷʭ ʩʪʫʜʝʥʪʦʚ 

ʧʦ ʣʶʙʳʤ ʪʝʢʫʱʠʤ ʫʯʝʙʥʳʤ ʚʦʧʨʦʩʘʤ, ʯʪʦ ʫʩʠʣʠʪ ʠʭ ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʨʘʟʦʚʘ-

ʥʠʶ (ʢʦʛʜʘ ʧʦʥʷʪʥʦ, ʯʪʦ ʠ ʢʘʢ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʧʦ ʧʨʝʜʤʝʪʫ, ʪʦʛʜʘ ʠ ʭʦʯʝʪʩʷ 
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ʜʝʣʘʪʴ). ɸ ʞʝʣʘʥʠʝ ʟʥʘʪʴ ʙʦʣʴʰʝ ʧʦʩʣʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʧʦʚʣʝʯʝʪ ʩʪʫʜʝʥʪʘ ʚ 

ʙʠʙʣʠʦʪʝʢʫ ʠʣʠ ʚ ʠʥʪʝʨʥʝʪ ʟʘ ʥʦʚʳʤʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ ʟʥʘʥʠʷʤʠ. 

ʀʪʘʢ, ʢ ʧʣʶʩʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʢʫʨʩʘ ʧʦ ʫʩʢʦʨʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ; 

¶ ʥʘʣʠʯʠʝ ʙʦʛʘʪʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʣʶʙʦʡ 

ʩʪʦʨʦʥʦʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʢʘʢ ʢʦʥʩʫʣʴʪʘʥʪʘ ʠ ʥʘʩʪʘʚʥʠʢʘ, ʥʘ ʩʚʷʟʠ 

ʩʦ ʩʪʫʜʝʥʪʘʤʠ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ ʙʣʘʛʦʜʘʨʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʤʝʪʦʜʠʢʘʤ ʟʘʢʨʝʧʣʝʥʠʷ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ ʩʪʫʜʝʥ-

ʪʦʚ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʚ ʤʝʞʩʝʩʩʠʦʥʥʳʡ ʧʝʨʠʦʜ; 

¶ ʧʦʣʫʯʝʥʠʝ ʣʶʙʦʡ ʬʦʨʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. 

¶ ʂ ʤʠʥʫʩʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ çʇʨʝʧʦʜʘʚʘʪʝʣʴ ð ʩʪʫʜʝʥʪè, ʯʪʦ ʷʚʣʷ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʧʝʜʘʛʦʛʠʢʝ; 

¶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ, ʪʘʢʠʤ, ʢʘʢ ʩʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ, ʠʟʫʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʝʭʘʥʠʯʝ-

ʩʢʠʭ ʧʝʨʝʜʘʯ (ʜʠʩʮʠʧʣʠʥʘ çɼʝʪʘʣʠ ʤʘʰʠʥè), ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʘʚ-

ʪʦʤʦʙʠʣʝʡ (ʜʠʩʮʠʧʣʠʥʘ çʋʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡè) ʠ ʜʨʫʛʠʝ; 

¶ ʘʙʠʪʫʨʠʝʥʪʫ, ʩʜʝʣʘʚʰʝʤʫ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʩʘʤʦʜʠʩʮʠʧʣʠʥʦʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴʶ ʠ ʤʦʪʠ-

ʚʘʮʠʝʡ, ʦʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʣʠʯʥʦʩʪʥʳʭ ʢʘʯʝʩʪʚ ʦʙʨʝʢʫʪ ʣʶ-

ʙʦʝ ʦʙʫʯʝʥʠʝ ʥʘ ʧʨʦʚʘʣ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʬʦʨʤʳ; 
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¶ ʠʥʞʝʥʝʨ, ʧʨʦʰʝʜʰʠʡ ʦʙʫʯʝʥʠʝ ʪʦʣʴʢʦ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ, 

ʠʤʝʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʨʘʙʦʪʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʣʘʙʦ-

ʨʘʪʦʨʠʠ, ʧʦʣʫʯʠʪ ʦʜʥʠ ʣʠʰʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ, ʘ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʘʢʪʠʢʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʛʣʦʙʘʣʴʥʳʝ ʢʨʠʟʠʩʳ ʚʩʝʛʜʘ ʩʧʦʩʦʙ-

ʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʨʝʩʩʫ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʠʭ ʤʘʩʰʪʘʙʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚ 

ʞʠʟʥʴ ʩʦʦʙʱʝʩʪʚʘ ʩʧʦʩʦʙʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ. ʉʝʛʦʜʥʷ ʜʦ-

ʩʪʘʪʦʯʥʦ ʯʸʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʪʝʥʜʝʥ-

ʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʛʦʚʦʨʠʪʴ ʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʩʥʦʚʘʥ-

ʥʦʛʦ ʥʘ ʢʦʥʮʝʧʮʠʠ ʧʨʷʤʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ 

ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ [7]. 

ʋʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʟʘʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʥʘ ʛʠʙʢʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦ-

ʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʨʝʰʸʥ ʟʘ ʩʯʸʪ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʩʤʝ-

ʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʎʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ ʥʝ ʪʦʣʴʢʦ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʚʳʩʪʫʧʘʶʪ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʨʘʟʚʠʪʠʷ ʙʘʟʦʚʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʣʠʯʥʦʩʪʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʩʪʫʜʝʥʪʘ ʫʥʠʚʝʨʩʠʪʝʪʘ [7]. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʥʘʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʤʥʦʛʦʦʙʨʘʟʠʷʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʝʜ-

ʣʦʞʝʥ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʩʣʝʜʘ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʆʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʥʪʦʣʦʛʠʠ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ. ʌʦʨʤʘʣʠʟʦʚʘʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘ-

ʣʠʟ ʩʝʤʝʡʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʧʦ ʤʥʦʞʝʩʪʚʘʤ 

ʧʨʦʬʠʣʝʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ.  

Abstract. The article presents the objective reasons for the development of 

intellectual representations of knowledge about the possibilities of educational pro-

grams and the variety of individual trajectories of students. An ontological approach 

to determining the digital footprint of a student is proposed. The choice of the in-

strumental environment for creating the ontology of individual educational trajec-

tories has been substantiated. A comparative analysis of the families of individual 

educational trajectories for the sets of profiles for the preparation of educational 

programs is formalized. The advantages of the proposed solutions for the digital 

transformation of information resources in the scientific and educational sphere are 

considered. 
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ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʩʰʠ-

ʨʝʥʠʝʤ ʦʙʣʘʩʪʝʡ ʧʦʟʥʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʚʩʝʣʝʥʥʦʡ. ʇʨʠʦʙʨʝʪʘʝʤʳʝ ʟʥʘ-

ʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʝ ʠ ʦʩʤʳʩʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟ-

ʜʚʠʛʘʶʪ ʛʨʘʥʠʮʳ ʚʦʟʤʦʞʥʦʩʪʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ 

ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʫʩʧʝʰʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣ-

ʣʝʢʪʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʘʨʘʜʠʛʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ 

ʦʧʠʨʘʶʪʩʷ ʥʘ ʯʝʪʳʨʝ ʢʘʪʝʛʦʨʠʠ ʩʠʩʪʝʤ: 

¶ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʜʫʤʘʶʪ ʧʦʜʦʙʥʦ ʣʶʜʷʤ;  

¶ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʧʦʜʦʙʥʦ ʣʶʜʷʤ;  

¶ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʜʫʤʘʶʪ ʨʘʮʠʦʥʘʣʴʥʦ;  

¶ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʨʘʮʠʦʥʘʣʴʥʦ. 

ʉʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ, ʦʪʥʦʩʷʪʩʷ ʧʦʢʘ ʢ 

ʨʘʟʨʷʜʫ ʙʫʜʫʱʠʭ ʚʦʧʣʦʱʝʥʠʡ. ɼʨʫʛʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʠʩʪʝʤ ʚ ʧʨʝʜʝʣʘʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʟʘʮʠʠ ʧʘʨʘʜʠʛʤ ʩʦʟʜʘʶʪʩʷ, ʚʥʝʜʨʷʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ 

ʙʘʟʝ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʰʠʨʦʢʦ ʩʧʝʢʪʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘʢʦʧʣʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʥʦʤ ʤʥʦʞʝʩʪʚʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [1]. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʰʠʨʦʢʘʷ ʧʘ-

ʣʠʪʨʘ ʚʘʨʠʘʮʠʡ ʚ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ.  

ɹʣʘʛʦʜʘʨʶ ʧʨʦʬʠʣʠʨʦʚʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʘʨʠʘʪʠʚʥʳʤ 

ʜʠʩʮʠʧʣʠʥʘʤ ʠ ʤʦʜʫʣʷʤ, ʬʘʢʫʣʴʪʘʪʠʚʥʳʤ ʟʘʥʷʪʠʷʤ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ 

ʦʙʫʯʘʶʱʠʭʩʷ. ʂʘʞʜʳʡ ʚʳʙʠʨʘʝʤʳʡ ʦʙʫʯʘʶʱʠʤʩʷ ʚʘʨʠʘʥʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʩʪʘʚʣʷʝʪ ʮʠʬʨʦʚʦʡ ʩʣʝʜ ʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʡ ʩʨʝʜʝ.  

ʆʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʧʨʘʚʣʷ-

ʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʥʘ ʥʝʧʨʝʨʳʚʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʢʦʥʪʝʥʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ [2]. ɺ ʤʝʥʴʰʝʡ ʤʝʨʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʪʝʣʣʝʢʪʫʘʣʠ-

ʟʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ 

ʤʘʩʰʪʘʙʥʦʡ ʨʘʙʦʪʳ ʧʦ ʮʠʬʨʦʚʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʟʥʘʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʤʥʦʛʦʦʙʨʘʟʠʷʭ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʦʣʥʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʟʘʣʦʞʝʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩ ʮʝʣʝʧʦʣʘʛʘʥʠʝʤ 

ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʩʫʙʲʝʢʪʦʚ ʦʪʨʘʩʣʝʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʠʭ ʩʨʝʜʩʪʚ. ʆʩʪʨʦʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʦ ʧʨʦʨʳʚʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʟʘʜʘʯ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ çʉʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2017ï2030 

ʛʦʜʳè, ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ çʅʘʮʠʦ-

ʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-

ʮʠʠè. 

ʄʘʰʠʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʤʥʦʛʦʦʙʨʘʟʠʷʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦʩʣʫ-

ʞʘʪ ʦʧʦʨʥʳʤ ʙʘʟʠʩʦʤ ʜʣʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚʳʰʝ ʦʩʥʦʚʘʥʠʷʤʠ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʩʣʝʜʘ ʚ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩ-

ʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦ-

ʤʠʢʠ. 

ʉ ʧʦʟʠʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʚʝʩʪʥʳʭ ʧʘʨʘʜʠʛʤ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ, ʩ 
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ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʘʰʠʥʥʫʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʟʥʘʥʠʡ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘ-

ʝʢʪʦʨʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʨʘʟʠʪʴ ʠʭ ʧʨʦ-

ʬʠʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜ-

ʨʦʚ ʜʣʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʨʘʚʥʝʥʠʝ ʧʦʩʪʨʦʝʥʥʳʭ ʤʘ-

ʰʠʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʥʘʥʠʡ ʦ ʥʠʭ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ, 

ʧʦʥʷʪʥʦʡ ʠ ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʦʙʫʯʘʶʱʠʤʠʩʷ.  

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʚʫʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʠ çʇʨʠʢʣʘʜʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè.  

ʇʨʠ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʚʳʙʠʨʘʝʪʩʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ OKBC ð 

Open Knowledge Base Connectivity. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥ-

ʩʪʨʫʤʝʥʪʘʨʠʡ Prot®g®, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʨʘʩʰʠʨʝʥʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʬʦʨʤʘ-

ʣʠʟʤʦʚ, ʷʟʳʢʦʚ ʠ ʬʦʨʤʘʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʠʟʚʝʩʪʥʳʤ ʩʠʩʪʝʤʘʤ ʧʦ-

ʜʦʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʳʙʦʨʘ ʫʢʘʟʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥ-

ʪʘʨʠʷ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʠʤ ʷʟʳʢʘ UML, ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ ʚ ʤʝʪʦʜʦʣʦʛʠʠ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʪʚʝʨʞʜʸʥʥʳʤʠ ʨʘʙʦʯʠʤʠ ʧʣʘʥʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 09.03.02 ð çʀʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʚ ʩʨʝʜʝ Prot®g® ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʘʥʥʦʪʘʮʠʠ ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʦʬʠʣʝʡ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʠ çʇʨʠʢʣʘʜʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠè.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʥʥʦʪʘʮʠʡ ʦʩʫʱʝʩʪʚʣʝʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʥʪʦʣʦʛʠʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʛʨʫʧʧʳ 06 ð çʉʚʷʟʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 06.015 ð çʉʧʝʮʠʘ-

ʣʠʩʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤè ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

06.016 ð çʄʝʥʝʜʞʤʝʥʪ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè. 

ʇʦʜʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʳʙʨʘʥʦ ʩ ʮʝʣʴʶ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦ ʫʩʧʝʰʥʦʤʫ ʧʨʦʜʚʠʞʝʥʠʶ 
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ʥʦʚʳʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʨʳʥʢʘʭ ʧʨʦʜʫʢʪʦʚ ʪʨʫʜʘ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ɺ ʩʨʝʜʝ Prot®g® ʚʳʧʦʣʥʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʦʥʪʦʣʦʛʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʩʪʫʜʝʥʪʦʚ ð ʦʥʪʦʣʦʛʠʡ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʜʣʷ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʙʘʢʘʣʘʚʨʠʘʪʘ ʥʘʧʨʘʚʣʝ-

ʥʠʷ 09.03.02 ð çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʜʚʫʭ ʧʨʦʬʠʣʝʡ: 

çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʠ çʇʨʠʢʣʘʜʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè. 

ɺ ʦʙʦʠʭ ʧʨʦʬʠʣʷʭ ʚʳʙʠʨʘʝʤʳʝ ʩʪʫʜʝʥʪʘʤʠ ʜʠʩʮʠʧʣʠʥʳ ʨʘʩʩʤʦʪʨʝʥʳ 

ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ ʦʙʲʝʢʪʳ. 

ʂʘʞʜʘʷ ʧʦʩʪʨʦʝʥʥʘʷ ʦʥʪʦʣʦʛʠʷ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʥʪʦ-

ʛʨʘʬʘ. ʂʘʞʜʳʡ ʦʥʪʦʛʨʘʬ ʧʨʝʜʩʪʘʚʣʝʥ ʯʘʩʪʥʳʤʠ ʧʦʜʛʨʘʬʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʢʫʨʩʘʤ ʦʙʫʯʝʥʠʷ ʠ ʩʝʤʝʩʪʨʦʚʳʤ ʧʝʨʠʦʜʘʤ.  

ʆʥʪʦʧʦʜʛʨʘʬʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʫʨʩʘʤ ʦʙʫʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜ-

ʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʦʚ ʢ ʦʩʤʳʩʣʝʥʥʦʤʫ ʦʧʝʨʝʞʘʶʱʝʤʫ ʚʳʙʦʨʫ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠ-

ʧʣʠʥ ʥʘ ʧʨʝʜʩʪʦʷʱʠʡ ʛʦʜ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʆʧʝʨʝʞʝ-

ʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘ-

ʥʠʷ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʦʚ.  

ʆʥʪʦʧʦʜʛʨʘʬʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʤʝʩʪʨʦʚʳʤ ʧʝʨʠʦʜʘʤ, ʧʦʟʚʦʣʷʶʪ 

ʜʝʪʘʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ 

ʫʩʧʝʰʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʙʦʯʠʤ ʫʯʝʙ-

ʥʳʤ ʧʣʘʥʦʤ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʝʤʝʡʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʧʨʝʜʣʦʞʝʥʳ ʜʚʘ ʧʦʜʭʦʜʘ. ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʢʦʤʙʠ-

ʥʘʪʦʨʥʦʤ ʘʥʘʣʠʟʝ, ʘ ʚʪʦʨʦʡ ʧʦʜʭʦʜ ð ʥʘ ʤʘʰʠʥʥʦʤ ʘʥʘʣʠʟʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʦʥʪʦʣʦʛʠʡ. ɼʣʷ ʤʘʰʠʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʙʨʘʥʘ ʩʨʝʜʘ OWLDiff.  

ʇʨʠ ʢʦʤʙʠʥʘʪʦʨʥʦʤ ʘʥʘʣʠʟʝ ʩʝʤʝʡʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠ-
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ʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʚʳʷʚʣʝʥʦ 3432 ʚʘʨʠʘʥʪʘ ʜʣʷ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʚʳ-

ʙʦʨʘ. ʇʦʜʦʙʥʳʡ ʘʥʘʣʠʟ ʩʝʤʝʡʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦ-

ʨʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʇʨʠʢʣʘʜʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠè ʦʧʨʝʜʝʣʠʣ 252 ʚʘʨʠʘʮʠʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʰʠʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʥʪʦʣʦʛʠʡ ʚʳʜʝʣʝʥʳ 

ʩʦʚʧʘʜʝʥʠʷ ʠ ʨʘʟʣʠʯʠʷ ʚ ʩʝʤʝʡʩʪʚʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢ-

ʪʦʨʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʉʦʚʧʘʜʝʥʠʷ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʦʚ ʩʪʫʜʝʥʯʝʩʢʠʭ ʢʦ-

ʤʘʥʜ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʦʥʪʦʣʦʛʠʠ ʤʦʛʫʪ 

ʨʘʟʤʝʱʘʪʴʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ, ʛʜʝ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʤʘʰʠʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʮʝʣʝʚʳʭ ʩʝ-

ʤʝʡʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʣʶʙʦʛʦ ʫʨʦʚʥʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʘʢʪʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʫʯʨʝʞʜʝʥʠʡ, ʢʦʨʧʦʨʘʮʠʡ ʠ ʦʪʨʘʩʣʝʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʥʪʦʣʦʛʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʧʨʠ 

ʨʘʙʦʪʝ ʩʦ ʩʪʫʜʝʥʯʝʩʪʚʦʤ ʥʘ ʵʪʘʧʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʥʷʪʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʠʭ 

ʨʘʩʧʠʩʘʥʠʷ, ʨʘʩʰʠʨʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʫʯʘʩʪʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʥʘʫʯʥʦʡ ʨʘ-

ʙʦʪʝ, ʘʥʘʣʠʟʝ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ, ʘʥʘʣʠʟʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ 

ʚʳʧʫʩʢʥʠʢʦʚ, ʚʳʷʚʣʝʥʠʠ ʚʣʠʷʥʠʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʥʘ ʢʘʨʴʝʨʥʳʡ ʨʦʩʪ ʚʳʧʫʩʢ-

ʥʠʢʦʚ ʠ ʫʨʦʚʝʥʴ ʠʭ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

1. ʇʪʠʮʳʥʘ, ʃ. ʂ. ʀʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ ʩʬʝʨʳ ʀʊ-ʪʝʭʥʦʣʦʛʠʡ 

/ ʃ. ʂ. ʇʪʠʮʳʥʘ, ɸ. ɺ. ʇʪʠʮʳʥ, ʅ. ɸ. ʇʪʠʮʳʥ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʉʦ-

ʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʩʦʜʝʨʞʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʦ. 2020. ʊ. 1. ʉ. 466ï

468. 



151 

2. Formation of Individual Educational Trajectories in Preparing IT special-

ists / L. K. Ptitsyna, N. El Sabayar Shevchenko, M. P. Belov, A. V. Ptitsyn. Text: 

electronic // 5th International Conference on Information Technologies in 

Engineering Education, Inforino, 14ï17 April 2020: Conference Paper. DOI: 

10.1109/Inforino48376.2020.9111751. 

ʋɼʂ 378.011.33:[006.44:331.543] 

ʇʪʠʮʳʥʘ ʃ. ʂ., ʇʪʠʮʳʥ ɸ. ɺ. 

ʀʅʊɽʃʃɽʂʊʋɸʃʀɿɸʎʀʗ ʉʀʉʊɽʄɸʊʀɿɸʎʀʀ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʓʍ ʉʊɸʅɼɸʈʊʆɺ ɼʃʗ ʅɸʋʏʅʆ-

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ ʉʌɽʈʓ  

ʃʘʨʠʩʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʇʪʠʮʳʥʘ 

ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ptitsina_lk@inbox.ru 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬ. ʄ.ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘè (ʉʇʙɻʋʊ), 

 ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʇʪʠʮʳʥ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

pticin@inbox.ru 

ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʭʘʥʠʢʠ ʠ ʦʧʪʠʢʠè 

(ʫʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ), ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ  



152 
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PROFESSIONAL STANDARDS FOR THE SCIENTIFI C AND 

EDUCATIONAL SPHERE   

Larisa Konstantinovna Ptitsyna  

Federal State Educational Budget-Financed Institution of Higher Education the 

Bonch-Bruevich Saint-Petersburg State University of Telecommunications, 

SPbSUT, Russia, Saint-Petersburg  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʳ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʦʟʜʘʥʠʷ 

ʦʥʪʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥ ʚʳʙʦʨ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʥʪʦʣʦʛʠʠ. ʆʧʠʩʘʥʳ ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʥʪʦʣʦʛʠʡ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟ-

ʨʘʙʦʪʘʥʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ.  

Abstract. The article reveals the grounds for updating the creation of an on-

tology of professional standards. The choice of the instrumental environment for 

ontology design is presented. The key features of the developed ontologies are de-

scribed. The main areas of application of the developed intellectual means are high-

lighted.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʜʨʦʚʳʝ ʨʝʩʫʨʩʳ, ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳ, ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ, ʦʥʪʦʣʦʛʠʷ. 

Keywords: human resources, digital environment, professional standards, in-

tellectualization, ontology.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʜʚʠʞʫʱʠʭ ʩʠʣ ʩʦʮʠʫʤʘ ʥʘ ʧʫʪʠ ʝʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʦ ʙʣʘʛʦ ʦʙʱʝʩʪʚʘ 

ʚ ʮʝʣʦʤ ʠ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, 
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ʨʳʥʢʦʚ ʪʨʫʜʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʥʦʰʝʥʠʡ, ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʢʘ-

ʟʳʚʘʝʤʳʭ ʫʩʣʫʛ, ʨʘʟʥʦʦʙʨʘʟʠʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚʳʩʦʢʦʸʤʢʠʭ ʛʠʧʝʨʪʝʭʥʦʣʦ-

ʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨ, ʯʝʤ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʘʷ 

ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚʳʩʦʢʦʡ ʛʠʙʢʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʝʨʝʧʦʜ-

ʛʦʪʦʚʢʝ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ.  

ʉʦʚʨʝʤʝʥʥʘʷ ʧʘʨʘʜʠʛʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʜʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʠʤʙʠʦʟ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʨʘʟʨʳʚʥʫʶ ʩʚʷʟʴ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʩʦʮʠʫʤʘ ʠ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʙʫʜʫʱʠʭ ʩʝʛʤʝʥʪʦʚ ʵʢʦʥʦʤʠʢʠ. 

ʉʦʟʜʘʚʘʝʤʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ 

çʉʦʚʨʝʤʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, 

ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʧʨʝʟʠʜʠʫʤʦʤ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʦʝʢʪʘʤ, ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʦʨ-

ʛʘʥʠʟʘʮʠʶ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʪʢʨʳʪʳʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʧʨʦʝʢʪʳ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʪʘʥʦ-

ʚʷʪʩʷ ʤʦʱʥʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʩʠʩʪʝʤʦʡ. 

ɺʳʩʦʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʝʨʝʜ ʥʘʩʪʦʷʱʠʤ ʠ ʙʫʜʫʱʠʤ ʩʦʮʠʫʤʘ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʦʣʥʦʛʦ 

ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʤʙʠʦʟʘ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʧʦʜʭʦʜʫ ʢ ʨʘʟʚʠʪʠʶ ʩʦʮʠʫʤʘ ʥʝʤʳʩʣʠʤʦ 

ʙʝʟ ʧʦʛʨʫʞʝʥʠʷ ʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʨʘʟʚʸʨʪʳʚʘʝʤʳʝ ʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʭ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʩʝʪʝʚʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʠʥʪʝʛʨʠʨʫ-

ʝʤʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ çʉʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 2017ï2030 ʛʦʜʳè, ʩ ʧʨʦʛʨʘʤʤʦʡ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦ-
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ʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, çʅʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʠ ʩ ʘʥʘʣʠʟʦʤ ʠʟʚʝʩʪʥʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ 

ʠ ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. 

ɺ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʩ ʤʷʛʢʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʆʜʥʦ ʠʟ ʧʝʨ-

ʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʩʨʝʜ ʩ ʤʷʛʢʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʦʥʪʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʘʨʭʠʪʝʢʪʫʨʳ [1, 2]. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʥʘʯʠʥʘʷ 

ʩ ʚʝʨʭʥʠʡ ʫʨʦʚʥʝʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤ ʠ ʩʨʝʜ, ʧʨʦʚʦʜʠʪʩʷ ʠʭ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʠʟʘʮʠʷ, ʩʦʟʜʘʚʘʷ ʦʙʰʠʨʥʳʡ ʨʷʜ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʧʨʝʠʤʫ-

ʱʝʩʪʚ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʦʣʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʤʙʠʦʟʘ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʧʦʣ-

ʥʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʤʙʠʦʟʘ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʉʦʛʣʘʩʥʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʨʝʘʣʠʟʫʝʤʳʝ ʩ 2019 ʛʦʜʘ ʚ ʉʇʙɻʋʊ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʦʧʠʨʘʶʪʩʷ 

ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʛʨʫʧʧʳ 06 ð ʉʚʷʟʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʧʝʨʚʦʦʯʝʨʝʜʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʦʥʪʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʛʨʫʧʧʳ 06 ð ʉʚʷʟʴ, ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦʢʘʟʘʣ ʠʭ ʦʪʢʨʳ-

ʪʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʦʥʪʦʣʦʛʠʡ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 
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ʎʝʣʴ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʩ-

ʰʠʨʝʥʠʠ ʩʦʩʪʘʚʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʫʥʠʚʝʨʩʠʪʝʪʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʘʥʘʣʠʟ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʥʪʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ, ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ ʦʥʪʦʣʦʛʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʥʪʦʣʦʛʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʛʨʫʧʧʳ 06, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʦʥʪʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʦʥʪʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʛʨʫʧʧʳ 06 ð ʉʚʷʟʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʠ ʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʛʨʫʧʧʳ 06 ð ʉʚʷʟʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ, 

ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ.  

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʧʦʣʥʝʥʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʦʥʪʦʣʦʛʠʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʛʨʫʧʧʳ 06 ð ʉʚʷʟʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 44 ʧʦʜʢʣʘʩʩʦʚ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 06.015 ð ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠ-

ʩʪʝʤʘʤ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 06.016 ð ʄʝʥʝʜʞʤʝʥʪ ʧʨʦʝʢʪʦʚ ʚ ʦʙ-

ʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜ ʞʠʟ-

ʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʥʪʦʣʦʛʠʡ ʚʳʙʨʘʥʘ ʩʨʝʜʘ Prot®g®, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʤʦʜʝʣʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ OKBC (Open Knowledge Base Connectivity). ʉʨʘʚʥʝʥʠʝ ʠʟ-

ʚʝʩʪʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʨʝʜʘ Prot®g® ʦʪʣʠʯʘʝʪʩʷ 
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ʦʪ ʧʦʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʚ ʥʘʠʙʦʣʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʴʶ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʬʦʨʤʘʣʠʟʤʦʚ, ʷʟʳʢʦʚ ʠ ʬʦʨʤʘʪʦʚ. ʅʝʦʩʧʦʨʠʤʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚʳ-

ʙʨʘʥʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʝʶ ʷʟʳʢʘ UML, ʷʚʣʷʶʱʝʛʦʩʷ ʦʧʦʨʥʳʤ ʜʣʷ 

ʤʝʪʦʜʦʣʦʛʠʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʥʪʦʣʦʛʠʠ ʚ ʨʘʟʚʝʨʥʫʪʦʡ ʩʨʝʜʝ ʦʩʫʱʝʩʪʚʣʝʥʦ: ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʢʣʘʩʩʦʚ ʚ ʦʥʪʦʣʦʛʠʠ; ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʣʘʩʩʦʚ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʠʝʨʘʨ-

ʭʠʶ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʩʚʦʡʩʪʚ ʠ ʦʧʠʩʘʥʠʝ ʠʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘ-

ʯʝʥʠʡ; ʟʘʧʦʣʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʡʩʪʚ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʥʪʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 06.015 ð 

ʉʧʝʮʠʘʣʠʩʪ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʟʘʜʝʡʩʪʚʦʚʘʥʦ: 231 ʢʣʘʩʩ/ʧʦʜ-

ʢʣʘʩʩ; 10 ʩʚʦʡʩʪʚ ʦʪʥʦʰʝʥʠʡ; 510 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʪʨʠʙʫʪʦʚ; 241 ʘʥʥʦʪʘʮʠʷ 

ʢʣʘʩʩʦʚ ʠ ʩʚʦʡʩʪʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʥʪʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

06.016 ð ʄʝʥʝʜʞʤʝʥʪ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦ-

ʟʜʘʥʦ: 183 ʢʣʘʩʩʘ/ʧʦʜʢʣʘʩʩʘ; 10 ʩʚʦʡʩʪʚ ʦʪʥʦʰʝʥʠʡ; 462 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʘʪ-

ʨʠʙʫʪʘ; 193 ʘʥʥʦʪʘʮʠʠ ʢʣʘʩʩʦʚ ʠ ʩʚʦʡʩʪʚ. 

ʉʦʟʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ: ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʦ-

ʠʩʢʝ, ʥʘʚʠʛʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʘʟʜʝʣʘʤ ʙʘʟ ʟʥʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʥʪʝʥʪʘ, 

ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʪʝʥʪʦʤ, ʨʘʟʨʘʙʦʪʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʪʦʙʨʘʞʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʦʪʢʝ ʪʝʩʪʦʚ, ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʤʠ ʪʨʘʝʢʪʦʨʠʷʤʠ, ʛʝʥʝʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʟʜʘʥʠʠ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʤʷʛʢʦʡ ʘʨʭʠʪʝʢʪʫ-

ʨʦʡ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʧʦʣʥʝʥʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʦʥʪʦʣʦʛʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 
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MODELING OF THE TEMP ORARY CROWNS OF TEETH AS 

A LABO RATORY PRACTICE FOR STUDENTS OF THE 

BIOTECHNICAL PROFILE   

Maxim Borisovich Putrik  

Ural Federal University, Russia, Yekaterinburg  

Nikita Andreevich Savincev  

UTS LTD, Russia, Yekaterinburg 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʧʨʠʥʮʠʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʢʦʨʦ-

ʥʦʢ ʟʫʙʦʚ ʧʦ ʜʘʥʥʳʤ ʤʝʪʦʜʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ʇʨʠʚʝʜʝʥ ʧʨʠʤʝʨ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

Abstract. The article describes the principle of modeling temporary crowns 

of teeth according to the data of the computed tomography method. An example of 

the implementation of the proposed algorithm is given. 
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dentistry. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝ-

ʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʘʪʦʣʦʛʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʳʷʚʣʝʥʦ 

ʩʣʝʜʫʶʱʝʝ: ʩʨʝʜʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʩʦ-

ʩʪʘʚʣʷʝʪ 82% [1], ʫ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ð 100% [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝ-

ʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʙʠʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, 

ʩʧʦʩʦʙʥʳʭ ʧʨʝʜʣʦʞʠʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʨʘʯʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʨʘʯʝʡ-ʩʪʦʤʘʪʦʣʦʛʦʚ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʥʘʚʳʢʘʤ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ 

ʟʘʜʘʥʠʝ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ. 

ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʘʛʠʩʪʨʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çɹʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè ʢʘʬʝʜʨʳ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʌʠʟʠʢʦ-ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʋʨʌʋ ʷʚʣʷ-

ʝʪʩʷ ʧʨʦʝʢʪ ʧʦ ʩʠʥʪʝʟʫ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʩʣʝʧʢʘ ʟʫʙʥʦʛʦ ʨʷʜʘ ʧʦ ʜʘʥʥʳʤ ʤʝ-

ʪʦʜʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. ʈʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʫ-

ʣʠʨʦʚʢʝ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʩʦʟʜʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʢʦʨʦʥʦʢ ʟʫʙʦʚ ʯʝʣʦʚʝʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘ-

ʬʠʠ. ʈʝʟʫʣʴʪʘʪ ʪʘʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʬʘʡʣʦʚ 

ʬʦʨʤʘʪʘ DICOM. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʦʟʜʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʢʦʨʦʥʦʢ ʟʫʙʦʚ ʯʝʣʦʚʝʢʘ 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

¶ ʯʪʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ DICOM; 

¶ ʩʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ; 
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¶ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ; 

¶ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʧʝʯʘʪʴ ʤʦʜʝʣʠ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ ʥʘ 3D ʧʨʠʥʪʝʨʝ. 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʵʪʘʧʦʚ. 

ʏʪʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ DICOM. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʝ ʩ ʢʦʥʠʯʝʩʢʠʤ ʣʫʯʦʤ GALILEOS (ʧʨʦʠʟʚʦʜʩʪʚʦ Si-

rona, ɻʝʨʤʘʥʠʷ). ɼʘʥʥʳʡ ʵʪʘʧ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʠ ʥʝ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʛʦ 

ʧʦʷʩʥʝʥʠʷ, ʪ. ʢ. ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝcʧʝʯʝʥʠʠ MATLAB  ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʩʪʨʦʝʥ-

ʥʘʷ ʬʫʥʢʮʠʷ dicomread. ʊʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʧʘʨʠʨʦʚʘʥʥʦʛʦ ʟʫʙʘ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʧʣʘʥʠʨʫʝʪʩʷ ʠʟʛʦʪʦʚʠʪʴ ʚʨʝʤʝʥʥʫʶ ʢʦʨʦʥʢʫ, ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠ-

ʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ð ʊʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʧʘʨʠʨʦʚʘʥʥʦʛʦ ʟʫʙʘ 

ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ. ɺʚʠʜʫ ʥʘʣʠʯʠʷ ʫ ʧʘʮʠʝʥʪʘ 

ʟʫʙʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʝ ʯʝʣʶʩʪʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʝʛʦ (ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʫʙʘ) ʟʝʨʢʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʦʪʠʧʘ 

ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ. ɼʘʥʥʳʡ ʵʪʘʧ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʢʦʨ-

ʨʝʢʪʠʨʦʚʢʫ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʫʙʘ, ʚʳʜʝʣʝʥʥʫʶ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ, 

ʘ ʠʤʝʥʥʦ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʦʩʪʠ ʚʥʫʪʨʠ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʫʙʘ ʩ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ ʯʝʣʶʩʪʠ, ʢʦʪʦʨʫʶ ʟʘʧʦʣʥʠʪ ʧʨʝʧʘʨʠʨʦʚʘʥʥʳʡ ʟʫʙ.  
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ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʫʯʝʥ-

ʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʝʯʘʪʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ InVesalius ð ʨʝʟʫʣʴʪʘʪ 

ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2 ð ʈʝʟʫʣʴʪʘʪ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ 

ʇʝʯʘʪʴ ʤʦʜʝʣʠ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ ʥʘ 3D ʧʨʠʥʪʝʨʝ. ɼʣʷ ʧʝʯʘʪʠ ʪʨʝʭ-

ʤʝʨʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʘ ʝʝ ʢʦʥʚʝʨʪʘʮʠʷ ʚ ʬʦʨʤʘʪ STL ʩ ʮʝʣʴʶ ʟʘʛʨʫʟʢʠ 

ʧʦʣʫʯʝʥʥʦʛʦ ʬʘʡʣʘ ʚ ʩʧʝʮʠʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ð 3D ʧʨʠʥʪʝʨ, ʢʦʪʦʨʳʡ ʚʳʧʦʣ-

ʥʷʝʪ ʧʦʩʪʨʦʝʥʠʝ ʟʘʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʦʩʣʦʡʥʦ. ɺ ʠʪʦʛʝ ʙʳʣʠ ʨʘʩʧʝʯʘʪʘʥʳ ʦʙʝ 

ʤʦʜʝʣʠ (ʤʦʜʝʣʴ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ ʠ ʤʦʜʝʣʴ ʯʝʣʶʩʪʠ ʩ ʧʨʝʧʘʨʠʨʦʚʘʥʥʳʤ ʟʫ-

ʙʦʤ). ʈʝʟʫʣʴʪʘʪʳ ʧʝʯʘʪʠ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ʇʦʩʣʝ 

ʧʦʤʝʱʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ ʚ ʧʦʣʦʩʪʴ ʨʪʘ ʧʘʮʠʝʥʪʘ ʝʝ (ʢʦ-

ʨʦʥʢʠ) ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʚʨʘʯʦʤ-ʩʪʦ-

ʤʘʪʦʣʦʛʦʤ. 

 

ʈʠʩʫʥʦʢ 3 ð ʈʝʟʫʣʴʪʘʪʳ ʧʝʯʘʪʠ ʥʘ 3D ʧʨʠʥʪʝʨʝ 
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ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ (ʩʦʟʜʘʥʠʝ ʛʦʪʦʚʦʛʦ ʦʙ-

ʨʘʟʮʘ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʟʘʥʠʤʘʝʪ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʯʘʩʦʚ), ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʠʟʜʝʣʠʷ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D ʧʨʠʥʪʝʨʘ. ʆʪʤʝʯʘʝʤ, 

ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʩʦʢʨʘʱʘʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʟʘʪʨʘʪʳ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝʥʠʷ ʜʣʠʪʝʣʴʥʳʭ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʨʫʯ-

ʥʦʤʫ ʩʦʟʜʘʥʠʶ ʚʨʝʤʝʥʥʦʡ ʢʦʨʦʥʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥ-

ʥʦʡ ʫʩʣʫʛʠ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʀʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʧʦʣʥʝʥʠʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʤʘʛʠ-

ʩʪʨʘʤʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ çɹʠʦʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè 

ʢʘʬʝʜʨʳ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʌʠʟʠʢʦ-ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

ʋʨʌʋ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʙʫʜʫʱʠʭ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʣʶʯʝʚʳʭ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ, ʛʜʝ ʤʝʜʠʮʠʥʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʪʘʪʴʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʤʝʝʪ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʯʘʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʫʙʥʳʭ ʧʨʦʪʝʟʦʚ, ʘ 

ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʥʝ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʠ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʥʦ ʠ ʦʨʪʦʧʝ-

ʜʠʠ. 
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EXPERIMENTAL MATHEMA TICS IN KUBSU ï THE FIRST RESULTS 

Alexander Viktorovich Rozhkov 

 Kuban State University, Russia, Krasnodar 

ɸʥʥʦʪʘʮʠʷ. ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ ʧʦ ʦʙʫʯʝʥʠʶ ʤʘʪʝʤʘ-

ʪʠʢʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ, ʨʝʘʣʠʟʫʝʤʘʷ ʚ ʂʫʙɻʋ ʩ 2015 ʛ. ʆʙʫʯʝʥʠʝ, ʩʦʚʤʝʱʸʥʥʦʝ ʩ 

ʯʠʩʣʝʥʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʘʣʛʝʙʨʳ ʠ ʪʝʦʨʠʠ ʯʠʩʝʣ: ʧʨʦʙʣʝʤʘ 

ʂʦʣʣʘʪʮʘ, ʛʠʧʦʪʝʟʘ ɻʦʣʴʜʙʘʭʘ, ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʳʭ ʯʠ-

ʩʝʣ ʠ ʪ. ʜ. 

Abstract. The scientific and methodical initiative of training in mathematics 

and informatics realized in KUBSU since 2015. The training combined with numer-

ical experiments in the field of algebra and the number theory: Kollatts's problem, 

Goldbach's hypothesis, local distribution of prime numbers, etc. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʦʨʠʷ ʯʠʩʝʣ, ʆʉ Debian, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Julia, ʬʫʥʢʮʠʷ ʕʡʣʝʨʘ, ʪʝʦʨʠʷ ʛʨʫʧʧ, ʧʨʦʙʣʝʤʳ ʂʦʣʣʘʪʮʘ ʠ ɻʦʣʴʜʙʘʭʘ. 

Keywords: Number theory, Debian OS, Julia programming language, Euler's 

function, group theory, Kollatts and Goldbach's problems. 

ʉʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʢʨʘʪʢʠʤ ʠʟʣʦʞʝʥʠʝʤ ʧʣʝʥʘʨʥʦʛʦ ʜʦʢʣʘʜʘ, ʧʨʦʯʠʪʘʥʥʦʛʦ 

ʘʚʪʦʨʦʤ 14 ʦʢʪʷʙʨʷ 2020 ʛ. ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ "ɸʣʛʝʙʨʘ ʠ ʝʝ ʧʨʠʣʦʞʝʥʠʷ", ʧʦ-

ʩʚʷʱʝʥʥʦʡ 70-ʣʝʪʠʶ ʧʝʨʤʩʢʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʰʢʦʣʳ ʉ.ʅ. ʏʝʨʥʠʢʦʚʘ. 

ʇʨʦʝʢʪ ʟʘʜʫʤʳʚʘʣʩʷ ʧʷʪʴ ʣʝʪ ʥʘʟʘʜ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʠ 

ʠʥʬʦʨʤʘʪʠʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʈʝʘʣʠʟʫʝʪ ʪʫ ʞʝ ʠʜʝʶ, ʯʪʦ ʠ ʧʨʦʝʢʪ GeoGebra 
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(https://www.geogebra.org/) ʠ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ 

STEM (Science, technology, engineering, and mathematics). ʆʜʥʘʢʦ, ʧʨʦʝʢʪ ʛʦʜ-

ʥʳʡ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʠ ʥʝ ʪʨʝʙʫʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʘʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʢʨʦʤʝ ʛʨʘʤʦʪʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʝʛʦ ʵʥʪʫʟʠʘʟʤʘ. 

ʉʦʚʤʝʩʪʥʦ ʩʦ ʩʪʫʜʝʥʪʘʤʠ ʠ ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʟʘ 5 ʣʝʪ ʦʧʫʙʣʠʢʦʚʘʥʦ ʦʢʦʣʦ 

40 ʨʘʙʦʪ (ʧʦʣʦʚʠʥʘ ʈʀʅʎ), ʘ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʦʞʝʥʳ ʥʘ 12 ʢʦʥʬʝʨʝʥʮʠʷʭ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʫʨʦʚʥʷ. ʇʦʜʛʦʪʦʚʣʝʥʳ ʟʘʷʚʢʠ ʥʘ ʛʨʘʥʪʳ ʈʌʌʀ ʠ 

ʇʦʪʘʥʠʥʘ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʧʨʦʝʢʪʘ:  

1. ɺʳʙʦʨ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʄʳ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ʆʉ Debian 

(Debra Lynn + Ian Murdock) (https://www.debian.org), ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ, ʩʠ-

ʩʪʝʤʳ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʥʘʫʯʥʳʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ.  

2. ɺʳʙʦʨ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉ ʘʚʛʫʩʪʘ 2018 ʛ. ʥʘʤʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ Julia, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʚ Massachusetts Institute of Technology. Julia ʥʝ 

ʩʣʦʞʥʝʝ Python, ʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʪʨʠ ʧʦʨʷʜʢʘ ʙʳʩʪʨʝʝ ʝʛʦ, ʠ ʧʨʠʤʝʨʥʦ ʚ 100 ʨʘʟ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦʧʫʣʷʨʥʳʡ ʫ ʘʣʛʝʙʨʘʠʩʪʦʚ GAP (http://www.gap-system.org/). 

Julia ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʦʬʝʩʩʠʦʥʘʣʫ ʧʨʦʛʨʘʤʤʠʩʪʫ ʧʦʜʢʣʶʯʘʪʴ ʢʦʜ, ʥʘʧʠ-

ʩʘʥʥʳʡ ʥʘ C/C++, Fortran, Python ʠ ʜʨ. ʅʘ ʫʨʦʚʥʝ ʙʘʟʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʙʦ-

ʪʘʪʴ ʩ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʘʤʠ ʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

Julia ʙʳʩʪʨʦ ʥʘʨʘʱʠʚʘʝʪ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʳʭ ʧʘʢʝ-

ʪʦʚ ʦʢʦʣʦ 5000. ʇʦʩʣʝʜʥʠʡ ʛʦʜ ʥʦʚʳʡ ʧʘʢʝʪ ʜʦʙʘʚʣʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʢʘʞʜʳʝ 1-

2 ʯʘʩʘ. ɺ ʦʙʣʘʩʪʠ ʘʣʛʝʙʨʳ ʠ ʪʝʦʨʠʠ ʯʠʩʝʣ ʚʘʞʥʳ ʧʘʢʝʪʳ Nemo, Hecke, Abstrac-

tAlgebra, LinearAlgebra, SymPy, GaloisFields. 

3. ʉʦʜʝʨʞʘʪʝʣʴʥʳʝ ʮʝʣʠ ʧʨʦʝʢʪʘ ð ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʚʝʜʦʯʥʳʭ ʚʳʯʠʩ-

ʣʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʣʛʝʙʨʳ ʠ ʪʝʦʨʠʠ ʯʠʩʝʣ. ʊʘʢʠʭ ʢʘʢ ʧʨʦʙʣʝʤʘ ɻʦʣʴʜʙʘʭʘ, ʟʘ-

ʜʘʯʘ ʂʦʣʣʘʪʮʘ, ʣʦʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʠ ʪ. ʜ. ʇʦʜʦʙʥʳʭ ʥʝ-

ʨʝʰʝʥʥʳʭ ʟʘʜʘʯ ʚ ʪʝʦʨʠʠ ʯʠʩʝʣ, ʧʦʥʷʪʥʳʭ ʜʘʞʝ ʰʢʦʣʴʥʠʢʘʤ, ʪʳʩʷʯʠ.  

ʕʪʠ ʟʘʜʘʯʠ ʣʝʛʢʦ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʠ, ʧʦʵʪʦʤʫ, ʭʦʨʦʰʠ ʧʨʠ ʧʝʨʚʦʥʘʯʘʣʴ-

ʥʦʤ ʠʟʫʯʝʥʠʠ ʢʘʢ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʇʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʴʥʳʭ ʟʘʜʘʯ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ˉ 1. ɿʘʜʘʯʘ 153 

ɿʘʤʝʪʠʤ, ʯʪʦ 
3 3 3153 1 5 3= + +. ʆʙʦʙʱʠʤ ʟʘʜʘʯʫ  

ʋʪʚʝʨʞʜʝʥʠʝ. ʇʫʩʪʴ 1 2... na a a a=  ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ, ʠ

1 2(a) ...k k k

nF a a a= + + +, ʪʦʛʜʘ ʧʨʠ k = 3 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

2 3a, (a),F (a),F (a),...F  ʤʦʞʝʪ ʟʘʚʝʨʰʠʪʴʩʷ ʪʦʣʴʢʦ ʩʣʝʜʫʶʱʠʤʠ ʮʠʢʣʘʤʠ: 

4 ʮʠʢʣʘ ʜʣʠʥʳ 1: {153}, {370}, {371}, {407}; ʠ ʧʦ 4 ʮʠʢʣʘ ð ʜʣʠʥʳ 2 ʠ 3. 

ʇʨʠ k=2: ʚʩʝʛʦ ʦʜʠʥ ʮʠʢʣ {4, 16, 37, 58, 89, 145, 42, 20}; 

ʇʨʠ k=4: 5 ʮʠʢʣʦʚ; 

ʇʨʠ k=5: 15 ʮʠʢʣʦʚ; 

ʇʨʠ k=6: 6 ʮʠʢʣʦʚ; 

ʇʨʠ k=7: 16 ʮʠʢʣʦʚ ð ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʠʟ 93 ʵʣʝʤʝʥʪʦʚ. 

ʊʫʪ ʤʦʞʥʦ ʚʘʨʴʠʨʦʚʘʪʴ ʠ ʩʪʝʧʝʥʴ k ʠ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ 

ˉ 2. ɿʘʜʘʯʘ-ʰʫʪʢʘ ʦ ʯʠʩʣʘʭ ɼʴʷʚʦʣʘ 

ʅʘʟʦʚʝʤ ʯʠʩʣʦ ʜʴʷʚʦʣʴʩʢʠʤ, ʝʩʣʠ 1 2(n) ... ka a aj = Ö Ö Ö, ʥʘʧʨʠʤʝʨ, 

(666) 216 6 6 6j = = Ö Ö. ɺʳʯʠʩʣʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʘʢʠʭ ʯʠʩʝʣ ʨʦʚʥʦ 14:  

{24, 26, 87, 168, 388, 594, 666, 1998, 2688, 5698, 5978, 6786, 7888, 68796} 

 ð çʜʴʷʚʦʣ ʠ ʝʛʦ ʯʝʨʪʦʚʘ ʜʶʞʠʥʘè. ɿʘʜʘʯʫ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ ʥʘ ʣʶʙʫʶ ʩʠ-

ʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. 

ˉ 3. ɸʜʜʠʪʠʚʥʳʡ ʘʥʘʣʦʛ ʬʦʨʤʫʣʳ ʉʪʠʨʣʠʥʛʘ 

ʌʦʨʤʫʣʘ ʉʪʠʨʣʠʥʛʘ, ʫʜʠʚʠʪʝʣʴʥʘ, ʦʥʘ ʩʚʷʟʳʚʘʝʪ ʩʘʤʦʝ ʥʘʪʫʨʘʣʴʥʦʝ ʠʟ 

ʚʩʝʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ð ʬʘʢʪʦʨʠʘʣ !n , ʩ ʜʚʫʤʷ ʩʘʤʳʤʠ ʟʥʘʤʝʥʠʪʳʤʠ ʪʨʘʥʩ-

ʮʝʥʜʝʥʪʥʳʤʠ ʯʠʩʣʘʤʠ 2.71628..., 3.14...e p= = : 

! 2

n
n

n n
e

p
å õ

º æ ö
ç ÷

 

ʇʫʩʪʴ n ð ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ, ʘ S(n)ï ʩʫʤʤʘ ʮʠʬʨ ʝʛʦ ʜʝʩʷʪʠʯʥʦʡ ʟʘʧʠʩʠ. 

ʆʯʝʥʴ ʥʝʪʨʠʚʠʘʣʴʥʳʡ ʚʦʧʨʦʩ ʯʝʤʫ ʨʘʚʥʘ ʩʫʤʤʘ ( !)S n .  

ɺʝʜʝʤ ʬʫʥʢʮʠʶ F(n), ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʙʣʠʟʢʘ ʢ ʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ. 
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( !)
(n) 2 ln 2.18

2

S n n
F

n

å õ
= - +æ ö

ç ÷
. 

ɺʳʯʠʩʣʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦ 
610n= . ʄʠʣʣʠʦʥ ʬʘʢʪʦʨʠʘʣ ʩʦʜʝʨʞʠʪ ʧʨʠ-

ʤʝʨʥʦ 5 ʤʣʥ. ʜʝʩʷʪʠʯʥʳʭ ʟʥʘʢʦʚ, ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʤʘʰʥʠʝ 

ʢʦʤʧʴʶʪʝʨʳ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʩ ʪʘʢʠʤʠ ʯʠʩʣʘʤʠ. 

ʋʪʚʝʨʞʜʝʥʠʝ. ʅʘ ʦʪʨʝʟʢʝ [100; 10^6]:  

( !) 2 ln 2.18
2

n
S n n n

å õ
º -æ ö

ç ÷
. 

1. ʀ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ |F(n)| < 0.001. 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʬʫʥʢʮʠʠ F(n) ʙʳʩʪʨʦ ʩʪʨʝʤʠʪʩʷ ʢ 0, 

ʧʨʠ n>10000 ʦʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦ ʤʦʜʫʣʶ 10^{-5}, ʘ ʧʨʠ n>10^{5} ʤʦʜʫʣʴ ʤʘ-

ʪʦʞʠʜʘʥʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 10^{-6}. 

3. ɼʠʩʧʝʨʩʠʷ ʬʫʥʢʮʠʠ F(n) ʧʨʠ n>10^{5} ʥʝ ʧʨʝʚʳʰʘʝʪ 0,001. 

4. ɺʝʨʦʷʪʥʦʩʪʴ ʚʭʦʞʜʝʥʠʷ ʚʩʝʭ 10 ʮʠʬʨ ʚ ʟʘʧʠʩʴ ʬʘʢʪʦʨʠʘʣʘ (ʥʝ 

ʩʯʠʪʘʷ ʧʦʩʣʝʜʥʠʭ ʥʫʣʝʡ) ʦʜʠʥʘʢʦʚʘ ʠ ʨʘʚʥʘ 0.1.  

ˉ 4. ɹʠʥʘʨʥʘʷ ʧʨʦʙʣʝʤʘ ɻʦʣʴʜʙʘʭʘ 

ʈʝʯʴ ʠʜʝʪ ʦ ʟʥʘʤʝʥʠʪʦʡ, ʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʧʝʨʚʦʛʦ ʨʦʩ-

ʩʠʡʩʢʦʛʦ ʢʨʠʧʪʦʛʨʘʬʘ ɻʦʣʴʜʙʘʭʘ: 

ʃʶʙʦʝ ʯʝʪʥʦʝ ʯʠʩʣʦ n ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ ʧʨʦʩʪʳʭ 

ʯʠʩʝʣ n = p + q. ʊʘʢʘʷ ʩʫʤʤʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝʤ ɻʦʣʴʜʙʘʭʘ. 

 

ʈʠʩʫʥʦʢ 1 ð ʈʦʩʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʚ ʩʫʤʤʝ n=p + q ʜʦ 

4 ʤʣʨʜ. ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ. ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʦ 

ʨʝʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʠ ʬʫʥʢʮʠʷ 
5

ln(n) 16
2

-  
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ʈʠʩʫʥʦʢ 2 ð ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʨʘʟʣʦʞʝʥʠʡ ʜʦ 1.5 ʤʣʥ. ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʣʠʥʝʡʥʦʡ 

ʬʫʥʢʮʠʝʡ. ʏʝʨʥʳʤ ʚʳʜʝʣʝʥʦ ʨʝʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʣʦʞʝʥʠʡ, ʘ ʢʨʘʩʥʳʤ ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ

0.003 325xÖ + . 

 

 

ʈʠʩʫʥʦʢ 3 ð ʉʫʤʤʘ ʦʙʨʘʪʥʳʭ ʚʝʣʠʯʠʥ 
1 1

p q
+ ʚʩʝʭ ʨʘʟʣʦʞʝʥʠʡ ɻʦʣʴʜʙʘʭʘ ʜʣʷ ʯʠʩʣʘ n = p 

+q, ʜʦ n =20000. 

ˉ 5. ʇʨʦʙʣʝʤʘ ʂʦʣʣʘʪʮʘ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʂʦʣʣʘʪʮʘ ʥʘʟʦʚʝʤ ʧʝʨʝʭʦʜ ʦʪ ʥʝʯʝʪʥʦʛʦ ʯʠʩʣʘ ñaò ʢ 

ʥʝʯʝʪʥʦʤʫ ʯʠʩʣʫ ñbò, ʢʦʪʦʨʦʝ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʯʠʩʣʘ ñ3a+1ò ʧʦʩʣʝ ʝʛʦ ʜʝʣʝʥʠʷ 

ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ ʩʪʝʧʝʥʴ ʯʠʩʣʘ 2. 
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ʇʦʩʢʦʣʴʢʫ ʯʝʪʥʦʝ ʯʠʩʣʦ ʚ ʩʨʝʜʥʝʤ ʜʝʣʠʪʩʷ ʥʘ 4, ʪʦ ʛʠʧʦʪʝʟʘ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʤʘʪʦʞʠʜʘʥʠʝ ʜʣʠʥʳ ʮʝʧʦʯʢʠ ʂʦʣʣʘʪʮʘ ʯʠʩʣʘñaò ʨʘʚʥʦ 4/3log a . 

ɺʳʯʠʩʣʝʥʠʷ ʜʦ n=100 000 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʘʪʦʞʠʜʘʥʠʝ ʜʣʠʥʳ ʮʝʧʦʯʢʠ 

ʂʦʣʣʘʪʮʘ ʜʣʷ ʯʠʩʝʣ ʚʠʜʘ 2 1na= - ʨʘʚʥʦ 4/3 4/32 log 2 log 2 4.82a n nÖ º Ö Ö º Ö. 

 

ʈʠʩʫʥʦʢ 4 ð ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥ ʮʝʧʦʯʝʢ ʂʦʣʣʘʪʮʘ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʧʦ 

4/3log n  ɿʜʝʩʴ 100 ð ʵʪʦ 1, ʧʨʦʩʪʦ ʦʪʨʝʟʦʢ ʜʣʠʥʳ 6 ʙʳʣ ʨʘʟʙʠʪ ʥʘ 600 ʯʘʩʪʝʡ. 

ɼʣʠʥʘ ʮʝʧʦʯʢʠ ʂʦʣʣʘʪʮʘ k(n) ʜʣʷ ʯʠʩʣʘ n ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ 

ɼʣʷ 
9 1210 14*10n< < ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ 

4/3

1

1
(n) log 2.1 0.01

n

k n
n

- + <ä  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʮʝʧʦʯʢʠ ʂʦʣʣʘʪʮʘ ʯʠʩʣʘ ñaò ʥʘ 2.1 ʤʝʥʴʰʝ, 

ʯʝʤ ʣʦʛʘʨʠʬʤ 4/3log a . 

 

ʈʠʩʫʥʦʢ 5 ð ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʮʝʧʦʯʝʢ ʂʦʣʣʘʪʮʘ 
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ʈʠʩʫʥʦʢ 6 ð ʆʪʢʣʦʥʝʥʠʝ ʨʝʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʦʪ ʣʦʛʘʨʠʬʤʘ. ʆʪʢʣʦʥʝʥʠʝ 

ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʝ ʠ ʣʝʞʠʪ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ (-0.005, 0.005). 

ʋʪʚʝʨʞʜʝʥʠʝ. ɼʦ 14 ʪʨʠʣʣʠʦʥʦʚ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʮʝʧʦʯʢʠ ʂʦʣʣʘʪʮʘ 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʨʘʚʝʥʩʪʚʫ 4/3k(a) 6 log 21 ln(a)a< Ö < Ö. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʂʦʣʣʘʪʮʘ ð ʵʪʦ ʪʠʧʠʯʥʘʷ ʮʝʧʴ ʄʘʨʢʦʚʘ, ʢʦʛʜʘ ʩʣʝʜʫ-

ʶʱʠʡ ʰʘʛ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ. ʉʦʩʪʦʷʥʠʷ ð ʵʪʦ ʥʝʯʝʪʥʳʝ 

ʯʠʩʣʘ, ʚʟʷʪʳʝ ʧʦ ʤʦʜʫʣʶ 6, 18, 54, 162 ʠ ʪ. ʜ. 

ɽʩʣʠ ʤʳ ʟʘʬʠʢʩʠʨʫʝʤ ʤʦʜʫʣʴ, ʥʘʧʨʠʤʝʨ, 54, ʪʦʛʜʘ ʫ ʥʘʩ ʚʦʟʥʠʢʥʝʪ 18 ʩʦ-

ʩʪʦʷʥʠʡ ʠ ʤʘʪʨʠʮʘ 18 18³  ʧʝʨʝʭʦʜʦʚ ʵʪʠʭ ʩʦʩʪʦʷʥʠʡ. ɽʝ 3-ʷ ʩʪʝʧʝʥʴ ʩʪʘʥʦʚʠʪʩʷ 

ʩʪʘʮʠʦʥʘʨʥʦʡ, ʫ ʢʦʪʦʨʦʡ ʚʩʝ ʩʪʨʦʢʠ ʩʦʚʧʘʜʘʶʪ ð ʚʦʪ ʝʝ ʧʝʨʚʘʷ ʩʪʨʦʢʘ (ʟʘʧʠ-

ʩʘʥʥʘʷ ʚ ʜʚʝ ʩʪʨʦʯʢʠ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ) 

9632,  8632,  2408,  12784,  23285,  34492,  6392,  3196,  1598,  

19264,  5240,  10480,  17264,  4816,  4316,  34528,  17246,  465702621  43

1 å õ
æ ö
ç ÷

. 

ɺʠʜʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʦʩʪʘʪʢʠ (ʩʦʩʪʦʷʥʠʷ) ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʮʝʧʦʯʢʘʭ ʂʦʣ-

ʣʘʪʮʘ ʚ 30 ʨʘʟ ʯʘʱʝ, ʯʝʤ ʜʨʫʛʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʠ ʯʝʪʥʳʝ ʯʠʩʣʘ (ʝʩʣʠ ʠʭ ʚʦʩʩʪʘ-

ʥʦʚʠʪʴ) ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʵʪʠʭ ʮʝʧʦʯʢʘʭ. ʕʪʦ ʦʩʦʙʳʡ ʤʠʨ ʜʦʩʪʦʡ-

ʥʳʡ ʚʥʠʤʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ˉ 6. ʅʝ ʫʣʫʯʰʘʝʤʦʝ ʫʪʦʯʥʝʥʠʝ ʪʝʦʨʝʤʳ ʄʝʨʪʝʥʩʘ  

ʈʝʯʴ ʠʜʝʪ ʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʦʨʝʤʝ ʄʝʨʪʝʥʩʘ ʦ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʬʫʥʢʮʠʠ 

ʕʡʣʝʨʘ 

2

2
1

3
(i) (n), r(n) (n ln(n))

n

i

n r Oj
p=

= + = Öä  

ʊʨʝʙʫʝʪʩʷ ʫʪʦʯʥʠʪʴ ʟʥʘʯʝʥʠʝ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ r(n). 

ʊʝʦʨʝʤʘ 1. ʋʪʦʯʥʝʥʠʝ ʬʦʨʤʫʣʳ ʄʝʨʪʝʥʩʘ. ʀʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ 
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2
1

3
(n) (i) n(n 1) (n)

n

i

n sj
p=

F = = + + Öä  (1) 

ʛʜʝ ʜʣʷ ʚʩʝʭ 
123.3*10n<  ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ (n) 0.45s < .  

ɼʘʣʴʥʝʡʰʝʝ ʫʪʦʯʥʝʥʠʝ ʪʝʦʨʝʤʳ ʥʝʚʦʟʤʦʞʥʦ ʧʦ ʧʨʠʯʠʥʝ, ʯʪʦ ʦʩʪʘʪʦʯ-

ʥʳʡ ʯʣʝʥ s(n) ʷʚʣʷʝʪʩʷ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʡ ʬʫʥʢʮʠʝʡ, ʤʝʥʷʶʱʝʡ ʟʥʘʢ ʯʝʨʝʟ 1-2 

ʟʥʘʯʝʥʠʷ.  

ʊʝʦʨʝʤʘ 2. ʉʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ s(n). 

1. ʌʫʥʢʮʠʷ s(n) ʟʥʘʢʦʧʝʨʝʤʝʥʥʘʷ, ʩʨʝʜʥʠʡ ʧʝʨʠʦʜ ʟʥʘʢʦʧʦʩʪʦʷʥʩʪʚʘ 

ʨʘʚʝʥ ʧʨʠʤʝʨʥʦ 1.4136 ( 2 1.4142º ). 

2. ʉʨʝʜʥʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ s(n) ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ 

0.1189, ʦʪʨʠʮʘʪʝʣʴʥʦʝ ð 0.1189. 

3. ɼʠʩʧʝʨʩʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 6 ʟʥʘʢʘ ʨʘʚʥʘ 0.01986, ʧʦʵʪʦʤʫ 

0.1409;3 0.423s s= = . 

ʇʨʘʚʠʣʦ ʪʨʝʭ ʩʠʛʤ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʙʦʣʴʰʠʤ ʟʘʧʘʩʦʤ, ʟʘ 3 ʩʠʛʤʘ ʧʦʧʘ-

ʜʘʝʪ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʦʜʥʦ ʜʚʫʭʤʠʣʣʠʘʨʜʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ s(n). 

4. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ 

(n)s  ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩ. 1, ʩ ʰʘʛʦʤ 0.001 ʜʦ 10 ʤʣʨʜ. ʊʫʪ ʞʝ ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʤʘʪʦʞʠʜʘʥʠʝʤ 0 ʠ ʜʠʩʧʝʨʩʠʝʡ 0.01986. 

 

ʈʠʩʫʥʦʢ 7 ð ɼʦ 10 ʤʜʨʜ. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʬʫʥʢʮʠʠ s(n) ʠ 

ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ c ʤʘʪʦʞʠʜʘʥʠʝʤ 0 ʠ ʜʠʩʧʝʨʩʠʝʡ 0.01986 
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5. ɺʳʯʠʩʣʝʥʳ ʬʫʥʢʮʠʠ 
1

(n) (i)
n

i

S s
=

=ä  ʈʠʩ. 2,  

 

ʈʠʩʫʥʦʢ 8 ð ʉʫʤʤʳ S(n) ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʪ 1 ʜʦ 3.2 ʪʨʣʥ., ʰʘʛ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʨʘʚʝʥ 

100 ʤʣʥ., ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʰʘʛ ʨʘʚʝʥ 1. 

ʇʦʚʝʜʝʥʠʝ ʬʫʥʢʮʠʠ ʩʫʤʤʳ S(n) ʥʘ ʨʠʩ. 8 ʧʨʠ ʚʩʝʡ ʝʝ ʭʘʦʪʠʯʥʦʩʪʠ, 

ʠʤʝʝʪ ʚʘʞʥʫʶ ʢʘʯʝʩʪʚʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ð ʦʥʘ ʩʭʦʞʘ ʩ ʩʠʥʫʩʦʠʜʦʡ, ʫ 

ʢʦʪʦʨʦʡ ʚʦʟʨʦʩʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʤʧʣʠʪʫʜʘ, ʥʦ ʠ ʧʝʨʠʦʜ. ʄʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ 

ʨʘʩʪʫʪ ʤʘʢʩʠʤʫʤʳ ʩʫʤʤʳ S(n). ʆʥʠ ʭʦʨʦʰʦ ʦʧʠʩʳʚʘʶʪʩʷ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ 

7 31
10 18 10

6
y x-= Ö Ö + Ö, ʘ ʤʠʥʠʤʫʤʳ ʵʪʦʡ ʞʝ ʬʫʥʢʮʠʝʡ, ʥʦ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ. 

6. ʍʦʪʷ ʩʫʤʤʘ S(n), ʚʦʟʤʦʞʥʦ, ʨʘʩʪʝʪ ʥʝʦʛʨʘʥʠʯʝʥʥʦ (ʢʘʢ ʚ ʤʠʥʫʩ, 

ʪʘʢ ʠ ʚ ʧʣʶʩ), ʪʝʤ ʥʝ ʤʝʥʝʝ ʤʘʪʦʞʠʜʘʥʠʝ ʚʝʣʠʯʠʥʳ s(n) ʢʦʣʝʙʣʝʪʩʷ ʦʢʦʣʦ ʥʫʣʷ 

ʠ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

 

ʈʠʩʫʥʦʢ 9 ð ʄʘʪʦʞʠʜʘʥʠʝ ʦʪʢʣʦʥʝʥʠʷ s(n) ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʪ 1 ʜʦ 3.2 ʪʨʣʥ. ʐʘʛ ʧʦ ʦʩʠ 

ʦʨʜʠʥʘʪ ʨʘʚʝʥ 100 ʤʣʥ., ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʜʥʘ ʩʪʦ ʤʠʣʣʠʦʥʥʘʷ. 
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ʈʘʟʣʠʯʠʝ ʤʘʩʰʪʘʙʦʚ 16 ʧʦʨʷʜʢʦʚ! ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʬʘʥʪʘʩʪʠʯʝʩʢʦʡ ʪʦʯʥʦ-

ʩʪʠ ʬʦʨʤʫʣʳ (1). 

ʌʫʥʢʮʠʷ ʕʡʣʝʨʘ ʞʝʩʪʢʦ ʩʚʷʟʘʥʘ ʩ ʨʘʟʣʦʞʝʥʠʝʤ ʥʘ ʧʨʦʩʪʳʝ ʤʥʦʞʠʪʝʣʠ. 

ʈʠʩ. 1 ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ñʣʦʢʘʣʴʥʦ ʧʨʦʩʪʳʝ ʯʠʩʣʘ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʣʫʯʘʡʥʦò. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʣʦʛʘʨʠʬʤ ʚ ʦʮʝʥʢʝ ʦʩʪʘʪʦʯʥʦʛʦ ʯʣʝʥʘ ʚ 

ʥʝʡ ʚʩʝ ʞʝ ʝʩʪʴ. 

ɻʠʧʦʪʝʟʘ. ʆ ʧʦʚʝʜʝʥʠʠ ʬʫʥʢʮʠʠ s(n) ʠʟ ʪʝʦʨʝʤʳ 1 ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

ʇʨʠ 
910n> ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʨʘʚʝʥʩʪʚʦ 

1 ln(n)
| s(n) | 1

3 100

å õ
< +æ ö
ç ÷

, 

ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝʝ ʧʦ ʤʦʜʫʣʶ, ʯʝʤ 0.42 0.01m+ Ö ʬʫʥʢʮʠʷ s(n) ʧʨʠ-

ʥʠʤʘʝʪ ʥʝ ʯʘʱʝ, ʯʝʤ ʜʣʷ ʦʜʥʦʛʦ ʯʠʩʣʘ ʠʟ 
910 m+

, ʛʜʝ m ð ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʚʠʜʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʮʠʬʨʦʚʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʦʙʫʯʝʥʠʠ ʢʫʨʩʘ çʀʂʊè. ʆʙʦʩʥʫʝʪʩʷ 

ʚʘʞʥʦʩʪʴ ʢʫʨʩʘ çʀʂʊè ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʵʬʬʝʢʪʠʚʥʦ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

Abstract. The article describes the types and features of digital educational 

resources used in teaching the course "ICT". The importance of the course "ICT" in 

primary school, which will effectively use modern digital technologies, is explained, 

the ways of using digital educational resources are considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ, ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʠʥʬʦʨʤʘʪʠʢʘ, ʠʢʪ. 

Keywords: digital technologies, digital educational resources, educational 

process, computer science, ict. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʠʭ ʚʠʜʳ ʧʦʧʦʣʥʠʣʠʩʴ ʥʦʚʝʡʰʠʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʩʨʝʜʩʪʚʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʠʥʪʝʨʥʝʪ-ʩʘʡʪʳ, ʪʨʝʥʘʞʝʨʳ, ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʜʨʫʛʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ [3]. 

ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʙʱʝʩʪʚʝ, ʦʧʝʨʘʪʠʚʥʦ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʧʦʜʭʦʜʳ ʚ ʧʦʜʛʦʪʦʚʢʝ 

ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥϝʠʷ ʢ ʞʠʟʥϝʠ ʚ ʠʥϝʬʦʨϝʤʘʮʠʦʥϝʥϝʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥϝʦʩʪʠ. 

ʆʙʨϝʘʟʦʚʘʥϝʠʝ ð ʩʪʨϝʘʪʝʛʠʯʝʩʢʠʡ ʨϝʝʩʫʨϝʩ, ʬʦʨϝʤʠʨϝʫʶʱʠʡ ʠʥϝʪʝʣʣʝʢʪʫʘʣʴʥϝr ʡ 

ʢʘʧʠʪʘʣ ʈϝʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥϝ. ʕʪʠʤ ʦʙʫʩʣʦʚʣʝʥϝʦ ʦʧʨϝʝʜʝʣʝʥϝʠʝ ʦʙʨϝʘʟʦʚʘʥϝʠʷ 

ʚ ʢʘʯʝʩʪʚʝ ʦʜʥϝʦʛʦ ʠʟ ʚʘʞʥϝʝʡʰʠʭ ʧʨϝʠʦʨϝʠʪʝʪʦʚ ʛʦʩʫʜʘʨϝʩʪʚʝʥϝʥϝʦʡ ʧʦʣʠʪʠʢʠ ʚʦ 

ʚʩʝʭ ʩʪʨϝʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥϝʪʘʭ ʨϝʘʟʚʠʪʠʷ. ʎʝʣʴʶ ʛʦʩʫʜʘʨϝʩʪʚʝʥϝʥϝʦʡ ʧʦʣʠʪʠʢʠ 

ʚ ʦʙʣʘʩʪʠ ʦʙʨϝʘʟʦʚʘʥϝʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥϝʠʝ ʜʦʩʪʫʧʥϝʦʩʪʠ ʢʘʯʝʩʪʚʝʥϝʥϝʦʛʦ 

ʦʙʨϝʘʟʦʚʘʥϝʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨϝʝʙʦʚʘʥϝʠʷʤ ʠʥϝʥϝʦʚʘʮʠʦʥϝʥϝʦʛʦ ʨϝʘʟʚʠʪʠʷ 

ʵʢʦʥϝʦʤʠʢʠ, ʩʦʚʨϝʝʤʝʥϝʥϝr ʤ ʧʦʪʨϝʝʙʥϝʦʩʪʷʤ ʦʙʱʝʩʪʚʘ ʠ ʢʘʞʜʦʛʦ ʛʨϝʘʞʜʘʥϝʠʥϝʘ [1]. 

ʅϝʘ ʩʝʛʦʜʥϝ̫ ʰʥϝʠʡ ʜʝʥϝɹ  ʦʨϝʛʘʥϝʠʟʘʮʠʠ ʦʙʨϝʘʟʦʚʘʥϝʠʷ ʈϝʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥϝ 

ʘʢʪʠʚʥϝʦ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥϝʦʩʪʠ ʤʫʣʴʪʠʤʝʜʠʡʥϝʦʛʦ ʠ ʠʥϝʪʝʨϝʘʢʪʠʚʥϝʦʛʦ 

ʦʙʦʨϝʫʜʦʚʘʥϝʠʷ, ʦʪʢʨϝr ʪʳʭ ʦʙʨϝʘʟʦʚʘʪʝʣʴʥϝr ʭ ʨϝʝʩʫʨϝʩʦʚ (ʆʆʈϝ) ʩʝʪʠ ʀʥϝʪʝʨϝʥϝʝʪ, 
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ʮʠʬʨϝʦʚʳʭ ʦʙʨϝʘʟʦʚʘʪʝʣʴʥϝr ʭ ʨϝʝʩʫʨϝʩʦʚ ʜʣʷ ʩʦʚʝʨϝh ʝʥϝʩʪʚʦʚʘʥϝʠʷ ʫʯʝʙʥϝʦʛʦ 

ʧʨϝʦʮʝʩʩʘ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʳʪʫ, 

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ 

ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʪʝʥʜʝʥʮʠʡ ʠʭ ʨʘʟʚʠʪʠʷ. ɺ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ), ʥʦ ʠ ʧʦʣʥʦʮʝʥʥʦʩʪʴ 

ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʎʆʈ). 

ʇʦʜ ʮʠʬʨϝʦʚʳʤ ʦʙʨϝʘʟʦʚʘʪʝʣʴʥϝr ʤ ʨϝʝʩʫʨϝʩʦʤ (ʎʆʈϝ) ʧʦʥϝʠʤʘʝʪʩʷ 

ʠʥϝʬʦʨϝʤʘʮʠʦʥϝʥϝr ʡ ʠʩʪʦʯʥϝʠʢ, ʩʦʜʝʨϝʞʘʱʠʡ ʛʨϝʘʬʠʯʝʩʢʫʶ, ʪʝʢʩʪʦʚʫʶ, 

ʮʠʬʨϝʦʚʫʶ, ʨϝʝʯʝʚʫʶ, ʤʫʟʳʢʘʣʴʥϝʫʶ, ʚʠʜʝʦ, ʬʦʪʦ ʠ ʜʨϝʫʛʫʶ ʠʥϝʬʦʨϝʤʘʮʠʶ, 

ʥϝʘʧʨϝʘʚʣʝʥϝʥϝr ʡ ʥϝʘ ʨϝʝʘʣʠʟʘʮʠʶ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʩʦʚʨϝʝʤʝʥϝʥϝʦʛʦ ʦʙʨϝʘʟʦʚʘʥϝʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ ʀʂʊ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ 

ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʩʪʦʨʦʥʥʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʯʝʥʠʢʘ, ʧʦʚʳʰʝʥʠʝ ʠʥʪʝʨʝʩʘ ʫʯʝʥʠʢʘ ʢ ʯʪʝʥʠʶ, ʨʘʩʰʠʨʝʥʠʝ 

ʝʛʦ ʢʨʫʛʘ ʟʥʘʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʧʨʦʱʘʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʫʯʠʪʝʣʝʤ ʠ ʫʯʝʥʠʢʦʤ. 

ɺ ʂʘʟʘʭʩʪʘʥϝʝ ʩ 2014 ʛʦʜʘ ʚʚʝʜʝʥϝ ʫʯʝʙʥϝr ʡ ʧʨʝʜʤʝʪ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè. ʋʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦï

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦï

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʰʢʦʣʴʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʚ ʫʩʣʦʚʠʷʭ 

ʙʳʩʪʨʦʤʝʥʷʶʱʝʛʦʩʷ ʤʠʨʘ. ʀʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʦʚ çʀʥʬʦʨʤʘʮʠʦʥʥʦï

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʨʝʰʘʝʪ ʟʘʜʘʯʫ 

ʧʨʦʧʝʜʝʚʪʠʢʠ ʠʟʫʯʝʥʠʷ ʙʘʟʦʚʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ, 

ʩʦʟʜʘʚʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʙʘʟʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʨʦʢʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʋʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʚʠʜʝ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, 
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ʤʦʞʥʦ ʙʝʟ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʫʨʦʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʦʪʨʘʞʘʪʴ ʬʝʥʦʤʝʥ ʜʠʥʘʤʠʢʠ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʘʩʪʷʭ, ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʛʣʘʟ ʠ 

ʤʝʨʳ, ʘ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ, ʦʧʝʨʘʪʠʚʥʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʘʤʦʢʦʥʪʨʦʣʴ [2]. 

ʎʝʣʴ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ-ʫʢʨʝʧʣʝʥʠʝ ʫʤʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʎʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʚʠʪʠʷ ʫʯʘʱʠʭʩʷ ʚ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʀʪʘʢ, ʯʪʦ ʪʘʢʦʝ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ? 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʢʦʤʧʦʥʝʥʪʳ ʪʝʨʤʠʥʘ ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʚʠʜʳ: 

¶ ʵʣʝʢʪʨʦʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ð ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʥʘʜʝʞʥʦ ʩʦʭʨʘʥʷʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʥʦʨʦʜʥʳʝ ʢʦʣʣʝʢʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʵʣʝʢʪʨʦʥʥʳʝ ʠʟʜʘʥʠʷ, 

ʩʦʜʝʨʞʘʱʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ, ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʪ. ʜ.). 

¶ ʙʠʙʣʠʦʪʝʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ ð ʧʦʩʦʙʠʝ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʦʨʘ ʤʫʣʴʪʠʤʝʜʠʘ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʦʪʦʙʨʘʞʘʶʱʠʭ ʦʙʲʝʢʪʳ, ʧʨʦʮʝʩʩʳ, ʷʚʣʝʥʠʷ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

¶ ʵʣʝʢʪʨʦʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ ð ʧʦʩʦʙʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʦʭʚʘʪʳʚʘʶʱʠʤ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ. ʀʟʜʘʥʠʷ ʩʥʘʙʞʝʥʳ ʦʙʠʣʠʝʤ ʠʣʣʶʩʪʨʘʮʠʡ, 

ʚʠʜʝʦ- ʠ ʘʫʜʠʦ- ʬʨʘʛʤʝʥʪʘʤʠ, ʘʥʠʤʘʮʠʝʡ ʠ ʪʨʝʭʤʝʨʥʳʤʠ ʤʦʜʝʣʷʤʠ. 
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¶ ʨʝʧʝʪʠʪʦʨʳ, ʪʨʝʥʘʞʝʨʳ, ʧʨʘʢʪʠʢʫʤʳ ð ʵʪʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʟʘʥʷʪʠʷʤ, 

ʵʢʟʘʤʝʥʘʤ, ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ. 

¶ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʯʝʙʥʠʢʠ ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʣʠ ʧʨʠ ʫʯʘʩʪʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʠʣʠ ʝʛʦ ʙʦʣʴʰʦʛʦ ʨʘʟʜʝʣʘ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ. 

¶ ʚʠʨʪʫʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʫʯʘʶʱʠʡ 

ʢʦʤʧʣʝʢʩ, ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʝʜʤʝʪʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝ, 

ʧʨʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʫʩʣʦʚʠʷʭ ʰʢʦʣʳ ʟʘʪʨʫʜʥʝʥʦ, ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʣʠʙʦ ʷʚʣʷʝʪʩʷ ʩʣʠʰʢʦʤ ʜʦʨʦʛʦʩʪʦʷʱʠʤ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʝ, ʜʘʥʥʦʝ ɹʦʩʦʚʦʡ ʃ. ʃ. ç... ʎʆʈ-ʨʝ-

ʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʘ ʠʤʝʥʥʦ: ʬʦʪʦʛʨʘʬʠʠ, ʚʠʜʝʦʧʨʦʜʫʢʮʠʷ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʨʦʣʝʚʳʝ ʠʛʨʳ, ʦʙʲʝʢʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʀʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʟʚʫʢʦʟʘʧʠʩʠ, ʩʠʤʚʦʣʠ-

ʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʠ ʜʝʣʦʚʘʷ ʛʨʘʬʠʢʘ, ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʠʥʳʝ ʫʯʝʙʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʙʥʠʢʘ, 

ʫʚʷʟʘʥʥʳʝ ʩ ʧʣʘʥʦʤ ʫʨʦʢʘ ʠ ʩʥʘʙʞʝʥʥʳʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦ-

ʤʝʥʜʘʮʠʷʤʠè [4]. 

ʀʟ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʵʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʥʷʪʥʳʤ ʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʠʝ ʬʦʨʤʳ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʦʥʷʪʠʷ ʠ ʠʭ 

ʥʘʟʥʘʯʝʥʠʝ, ʧʦʵʪʦʤʫ ʤʳ ʙʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʩʣʝʜʦʚʘʪʴ 

ʝʤʫ. 

ʏʪʦʙʳ ʠʤʝʪʴ ʙʦʣʝʝ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʘʭ, ʜʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ. ɹʦʩʦʚʘ ʃ.ʃ. 

ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʎʆʈ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1ð ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʎʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʅʘʙʦʨʳ ʎʆʈ, ʛʜʝ 

ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ 

çʪʨʘʜʠʮʠʦʥʥʳʭè ʜʣʷ 

ʰʢʦʣʳ ʨʝʩʫʨʩʦʚ ð ʚʠʜʝʦ 

ʠ ʘʫʜʠʦ ʬʨʘʛʤʝʥʪʦʚ, 

ʩʪʘʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʠ ʧʨ. (ʧʨʠ ʵʪʦʤ ʥʦʚʘʷ 

ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

çʪʨʘʜʠʮʠʦʥʥʳʭè ʨʝʩʫʨʩʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʫ 

ʥʠʭ ʥʦʚʳʭ. ʚʦʟʤʦʞʥʦʩʪʝʡ) 

ʅʘʙʦʨʳ ʎʆʈ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʝʩʫʨʩʘʭ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ 

ʪʦʣʴʢʦ ʚ ʮʠʬʨʦʚʦʤ 

ʬʦʨʤʘʪʝ ð 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʣʘʢʘʪʳ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʩʭʝʤʳ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʩʪʳ ʠ 

ʟʘʜʘʥʠʷ, ʘʥʠʤʘʮʠʠ ʠ 

ʩʣʘʡʜ ʰʦʫ, ʠ ʧʨ. 

ʅʘʙʦʨʳ ʎʆʈ, ʚ 

ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ 

ʩʦʯʝʪʘʶʱʠʝ ʦʙʘ 

ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʳʭ 

ʧʦʜʭʦʜʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʧʨʠʤʝʥʝʥʠʷ ʎʆʈ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ 

ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʎʆʈ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʪʘʙʣʠʮʝ 2 [5].  

ɺʠʜʳ ʎʆʈ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʊʘʙʣʠʮʘ 2 ð ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʎʆʈ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʕʣʝʢʪʨʦʥʥʳʝ 

ʫʯʝʙʥʠʢʠ 

ʕʣʝʢʪʨʦʥʥʳʝ 

ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ 

ʕʣʝʢʪʨʦʥʥʳʝ 

ʋʄʂ 

ʕʣʝʢʪʨʦʥʥʳʝ 

ʠʟʜʘʥʠʷ ʢʦʥʪʨʦʣʷ 

ʇʨʦʪʦʪʠʧʳ 

ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʫʯʝʙʥʠʢʦʚ; 

ʆʨʠʛʠʥʘʣʴʥʳʝ 

ʵʣʝʢʪʨʦʥʥʳʝ 

ʫʯʝʙʥʠʢʠ; 

ʇʨʝʜʤʝʪʥʳʝ 

ʦʙʫʯʘʶʱʠʝ 

ʩʠʩʪʝʤʳ; 

ʇʨʝʜʤʝʪʥʳʝ 

ʦʙʫʯʘʶʱʠʝ 

ʩʨʝʜʳ 

ʈʝʧʝʪʠʪʦʨʳ; 

ʆʙʫʯʘʶʱʠʝ; 

ʊʨʝʥʘʞʝʨʳ; 

ʀʛʨʦʚʳʝ; 

ʀʥʪʝʨʘʢʪʠʚʥʳʝ; 

ʇʨʝʜʤʝʪʥʳʝ 

ʢʦʣʣʝʢʮʠʠ; 

ʉʧʨʘʚʦʯʥʠʢʠ; 

ʉʣʦʚʘʨʠ; 

ʇʨʘʢʪʠʯʝʩʢʠʝ; 

ʃʘʙʦʨʘʪʦʨʥʳʝ; 

ʆʙʫʯʘʶʱʝ-

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ 

ʇʨʝʜʤʝʪʥʳʝ 

ʤʠʨʳ; 

ʇʨʦʛʨʘʤʤʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ; 

ʇʨʝʜʤʝʪʥʦ-

ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʩʨʝʜʳ; 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʋʄʂ 

ʊʝʩʪʳ; 

ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ; 

ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʪʝʩʪʠʨʦʚʘʥʠʶ; 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ 

ʊʘʢʞʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʎʆʈ: 
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¶ ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

¶ ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʦʧʪʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʷʭ. 

ʂ ʨʝʩʫʨʩʘʤ, ʨʘʟʤʝʱʝʥʥʳʤ ʚ ʩʝʪʠ, ʦʪʥʦʩʠʪʩʷ ʝʜʠʥʘʷ ʢʦʣʣʝʢʮʠʷ 

ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʈʝʩʫʨʩʳ ɽʜʠʥʦʡ ʢʦʣʣʝʢʮʠʠ ʜʦʩʪʫʧʥʳ ʠ 

ʙʝʩʧʣʘʪʥʳ ʜʣʷ ʚʩʝʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʇʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʢʦʣʣʝʢʮʠʠ ʤʦʞʥʦ ʚ ʨʝʞʠʤʝ online ʧʦ ʵʣʝʢʪʨʦʥʥʦʤʫ ʘʜʨʝʩʫ: www.sʩhool-

ʩolleʩtion.edu.ru. 

ɽʩʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʎʆʈ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʫʨʦʢʦʚ ʀʂʊ ʚ ʰʢʦʣʝ, 

ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [3]: 

¶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʦʢʫʤʝʥʪʘʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʠʤ ʟʘʜʘʯʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʜʝʡʩʪʚʫʶʱʠʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ), ʠ 

ʧʨʠʤʝʨʥʳʤ ʧʨʦʛʨʘʤʤʘʤ; 

¶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʶ ʠ ʩʪʨʫʢʪʫʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʙʥʠʢʘ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʦʚʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʚʳʩʦʢʫʶ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ, ʫʩʠʣʝʥʠʝ ʫʯʝʙʥʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʨʦʚʥʝʚʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ (ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʫʨʦʚʥʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʝʜʤʝʪʥʳʭ ʫʤʝʥʠʡ ʠ ʟʥʘʥʠʡ, ʪʘʢ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠ ʦʙʱʠʭ ʫʤʝʥʠʡ); 

¶ ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪʥʳʝ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʠʷ ʚ ʢʫʣʴʪʫʨʥʦʤ ʦʧʳʪʝ ʫʯʘʱʠʭʩʷ; 

¶ ʩʦʜʝʨʞʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ (ʛʨʘʬʠʢʠ, ʪʘʙʣʠʮʳ, ʩʦʩʪʘʚʥʳʝ ʠ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʪʝʢʩʪʳ ʨʘʟʣʠʯʥʳʭ ʞʘʥʨʦʚ, ʚʠʜʝʦʨʷʜʳ ʠ ʪ. ʜ.); 

¶ ʩʦʜʝʨʞʘʪʴ ʥʘʙʦʨ ʟʘʜʘʥʠʡ (ʢʘʢ ʦʙʫʯʘʶʱʝʛʦ, ʪʘʢ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ) ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʩʧʦʩʦʙʳ 

ʨʝʰʝʥʠʷ; 



180 

¶ ʧʨʝʜʣʘʛʘʪʴ ʚʠʜʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʨʠʝʥʪʠʨʫʶʱʠʝ ʫʯʝʥʠʢʘ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʧʳʪʘ ʨʝʰʝʥʠʷ ʞʠʟʥʝʥʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʙʳʪʦʚʳʭ) ʧʨʦʙʣʝʤ ʥʘ 

ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʦʩʚʦʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʫʶ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʛʨʫʧʧʦʚʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʩʦʜʝʨʞʘʪʴ ʚʘʨʠʘʥʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʧʨʝʜʧʦʣʘʛʘʪʴ ʤʦʜʫʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ ʧʨʝʜʤʝʪʳ, ʢʣʘʩʩʳ ʠ ʪʝʤʳ [2]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʠʩʪʝʤʝ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʚʝʨʥʫʪʳ ʠ 

ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʨʦʥʥʦʛʦ, 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʠʩʪʝʤʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʩʘʡʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʨʘʟʚʠʪʠʷ ʦʪʢʨʳʪʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʝʩʢʦʣʴʢʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʧʝʰʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʥʘʧʨʠʤʝʨ: 

¶ http://bilimmedia.kz/ ð ʇʦʨʪʘʣ ʢʦʤʧʘʥʠʠ Bilim Media Group, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ: 

¶ www.imektep.kz ð ʎʆʈ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ; 

¶ www.bilimland.kz ð ʢʨʫʧʥʝʡʰʘʷ ʢʦʣʣʝʢʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ; 

¶ www.twig-bilim.kz ð ʣʫʯʰʠʝ ʚʠʜʝʦʫʨʦʢʠ ʚ ʤʠʨʝ; 

¶ www.itest.kz ð ʚʠʨʪʫʘʣʴʥʳʡ ʪʨʝʥʘʞʝʨ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽʅʊ. 

ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʣʠ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʚ 

ʮʠʬʨʦʚʫʶ ʦʥʣʘʡʥ-ʬʦʨʤʫ ʥʝ ʦʪʤʝʥʷʝʪ ʩʣʦʞʠʚʰʫʶʩʷ ʪʨʘʜʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 

ʢʣʘʩʩʥʦ-ʫʨʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʦʪʚʣʝʯʴ ʠʣʠ 

ʦʪʩʪʨʘʥʠʪʴ ʫʯʠʪʝʣʝʡ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʯʠʪʝʣʴ ʙʳʣ ʠ ʦʩʪʘʝʪʩʷ 
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ʛʣʘʚʥʦʡ ʬʠʛʫʨʦʡ ʚ ʰʢʦʣʝ. ɼʝʪʷʤ ʚʩʝʛʜʘ ʥʫʞʥʳ ʤʫʜʨʳʝ ʛʣʘʟʘ ʫʯʠʪʝʣʝʡ, ʠʭ 

ʦʩʤʳʩʣʝʥʥʳʝ ʚʟʛʣʷʜʳ ʠ ʜʦʙʨʳʝ ʩʣʦʚʘ ʧʦʜʜʝʨʞʢʠ ʠʣʠ ʩʪʨʦʛʦʝ ʥʘʢʘʟʘʥʠʝ. 

ʆʜʥʠʤ ʩʣʦʚʦʤ, ʥʠʢʘʢʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʫʯʠʪʝʣʷ. 

ʅʦ ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠʟʚʘʥʘ ʧʦʤʦʯʴ ʫʯʠʪʝʣʶ 

ʨʘʙʦʪʘʪʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʆʥʠ-ʙʫʜʫʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳ 21 ʚʝʢʘ, ʜʦʣʞʥʳ ʥʘʢʦʧʠʪʴ 

ʦʧʳʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʪʝʥʘʭ ʰʢʦʣʳ. 
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Abstract. The article discusses the introduction of the Internet of Things in the 

educational sphere, which will help in the development of future professional activ-

ities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ, ʨʘʟʥʦʦʙʨʘʟʠʝ, ʮʠʬʨʦʚʦʝ ʦʙʱʝʩʪʚʦ. 

Keywords: internet of things, educational potential, security, diversity, digital 

society. 

ʄʳ ʞʠʚʝʤ ʩ ʚʘʤʠ ʚ ʫʜʠʚʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʚʨʝʤʷ ʙʫʨʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦ-

ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ʆʢʨʫʞʘʶʱʠʡ ʤʠʨ ʦʙʥʦʚʣʷʝʪʩʷ 

ʪʘʢʠʤʠ ʪʝʤʧʘʤʠ, ʯʪʦ ʩʣʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚ ʢʘʢʦʤ ʢʣʶʯʝ ʙʫʜʝʪ ʧʨʦʪʝʢʘʪʴ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʦʜʥʘʢʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʠʝ ʥʦʚʰʝʩʪʚʘ ʚʩʝ-

ʛʜʘ ʠʜʫʪ ʥʘ ʧʦʣʴʟʫ. ʅʦ ʚʩʝ ʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʦʥʠ ʧʦʣʝʟʥʳ ʯʝʣʦʚʝʯʝʩʪʚʫ, 

ʧʦʤʦʛʘʶʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʥʝʢʦʪʦʨʳʝ ʚʝʱʠ. ɺʝʨʦʷʪʥʦ, ʚʩʝʛʦ ʯʝʨʝʟ ʧʘʨʫ 

ʜʝʩʷʪʢʦʚ ʣʝʪ ʤʳ ʩʪʘʥʝʤ ʩʚʠʜʝʪʝʣʷʤʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʝʚʝʨʦʷʪʥʦʛʦ ʦʪʢʨʳʪʠʷ.  

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʭʦʜʷʪ ʚ ʥʘʰʫ ʞʠʟʥʴ ʪʘʢ ʤʦʣʥʠʝʥʦʩʥʦ, ʥʝ ʚʩʝʛʜʘ ʧʦ-

ʣʫʯʘʝʪʩʷ ʫʩʣʝʜʠʪʴ, ʢʘʢ ʦʜʥʠ ʚʝʱʠ ʫʩʪʘʨʝʚʘʶʪ, ʚʳʭʦʜʷʪ ʠʟ ʦʙʠʭʦʜʘ, ʘ ʥʘ ʟʘʤʝʥʫ 

ʠʤ ʧʨʠʭʦʜʷʪ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ, ʦʪʚʝʯʘʶʱʠʝ ʥʦʚʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʚʳʟʦʚʘʤ. 

ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʪʝʨʤʠʥ, ʦ ʢʦʪʦʨʦʤ ʠʟʚʝʩʪʥʦ ʦʢʦʣʦ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʣʝʪ ð 

ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (Internet of Things, IoT).  

ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʩʦʚʩʝʤ ʦʯʝʚʠʜʥʳʤ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ, ʪʘʢ ʢʘʢ ʵʪʦ ʦʙʰʠʨʥʦʝ ʠ ʨʘʩʧʣʳʚʯʘʪʦʝ ʧʦʥʷʪʠʝ.  

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʦʙʲʝʜʠʥʷʝʪ ʤʥʦʛʦ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ. ʀʥʪʝʨʥʝʪ 

ʚʝʱʝʡ ð ʩʝʪʴ ʬʠʟʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ (çʚʝʱʝʡè), ʢʦʪʦʨʳʝ ʦʩʥʘʱʝʥʳ ʚʩʪʨʦʝʥ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ [1].  

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʙʳʩʪʨʦ ʧʨʦʥʠʢʘʝʪ ʧʦʯʪʠ ʚʦ ʚʩʝ 

ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʯʠʥʘʷ ʩ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ 

ʞʠʟʥʴ ʠ ʟʘʢʘʥʯʠʚʘʷ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ, ʯʪʦ ʥʝʠʟ-

ʙʝʞʥʦ ʚʝʜʝʪ ʢ ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʦʛʦ ʦʙʱʝʩʪʚʘ. ʕʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʥʦ 
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ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʮʠʬʨʦʚʳʭ, ʢʦʪʦ-

ʨʳʝ ʫʞʝ ʧʦʣʥʳʤ ʭʦʜʦʤ ʥʘʯʠʥʘʶʪ ʚʥʝʜʨʷʪʴ ʚʦ ʚʩʝ ʦʙʣʘʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. 

ʉʝʨʴʝʟʥʳʤ ʠʩʧʳʪʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʚʩʝʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝ-

ʜʦʩʪʘʪʢʦʚ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ ʧʦʩʣʫʞʠʣʘ ʥʳʥʝʰʥʷʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘ-

ʮʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʢʦʪʦʨʦʡ ʤʠʨ ʙʳʣ ʚʳʥʫʞʜʝʥ ʥʘ ʚʨʝʤʷ ʯʘʩʪʠʯʥʦ ʠʣʠ ʜʘʞʝ ʧʦʣ-

ʥʦʩʪʴʶ ʧʝʨʝʡʪʠ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ ʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʥʘʣʘʜʠʪʴ ʫʩʧʝʰʥʦʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʬʝʨʘ ʪʘʢʞʝ ʥʝ ʦʩʪʘʣʘʩʴ ʚ ʩʪʦʨʦʥʝ. ʆʥʘ ʚʩʝʛʜʘ ʩʪʘʨʘ-

ʣʘʩʴ ʥʝ ʦʪʩʪʘʚʘʪʴ ʚ ʮʠʬʨʦʚʦʤ ʨʘʟʚʠʪʠʠ, ʥʦ ʠʤʝʥʥʦ ʩʝʡʯʘʩ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʩʜʝʣʘʪʴ ʦʛʨʦʤʥʳʡ ʰʘʛ ʚ ʮʠʬʨʦʚʦʡ ʤʠʨ. ʆʜʥʘʢʦ ʞʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ 

ʧʦʩʪʝʧʝʥʥʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʘʩʢʦʣʘ ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʩʠʩʪʝʤʳ. ʊʘʢʘʷ 

ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʥʝʢʦʡ ʧʝʨʝ-

ʩʪʨʦʡʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʜʛʦʪʦʚʢʠ ʤʘʩʰʪʘʙʥʦʡ ʨʝʚʦʣʶʮʠʠ ʚ 

ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʣʶʜʠ 21 ʚʝʢʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʩʚʦʙʦʜʥʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʚʦʜʷʪ, ʩʠʜʷ ʟʘ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩʤʘʨʪʬʦʥʘʤʠ ʠ ʧʨʦʯʠʤʠ ʛʘʜʞʝʪʘʤʠ. ʃʶʜʝʡ, 

ʟʣʦʫʧʦʪʨʝʙʣʷʶʱʠʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʫʞʝ ʩʣʦʞʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʯʝʤ-ʪʦ 

ʜʨʫʛʠʤ. ɹʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʛʘʜʞʝʪʘ ʩ ʚʳʭʦʜʦʤ ʚ ʠʥʪʝʨʥʝʪ, ʧʦʪʝ-

ʨʷʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʪʦ-ʣʠʙʦ ʟʘʧʦʤʠʥʘʪʴ, ʩʯʠʪʘʪʴ, ʧʦʨʦʡ ʜʘʞʝ ʜʫʤʘʪʴ. ʈʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʪʘʢʠʭ ʤʳʩʣʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʠʥʪʝʨʝʩʘ ʢ ʧʦʣʫʯʝʥʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʅʦ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʤʦʞʥʦ ʵʪʦ ʠʩʧʨʘ-

ʚʠʪʴ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ ʜʦʣʞʥʳ ʧʨʠʚʥʝʩʪʠ ʚ ʧʨʦʮʝʩʩ 

ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʯʪʦ-ʪʦ ʨʝʚʦʣʶʮʠʦʥʥʦʝ, ʯʪʦ ʩʤʦʞʝʪ ʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʤʦʪʠʚʘʮʠʶ ʜʣʷ ʫʯʘʱʠʭʩʷ.  

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʯʠʪʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʩʦʙʩʪʚʝʥʥʦ, ʥʘ ʩʘʤ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʃʴʚʠʥʘʷ ʜʦʣʷ ʪʨʘʪʠʪʩʷ ʥʘ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʠ ʥʘ ʤʦʤʝʥʪʳ, ʥʠ ʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʫʯʝ-

ʥʠʝʤ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʟʘʢʨʝʧʣʝʥʠʝʤ ʩʪʘʨʳʭ. ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ 
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ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʙʣʝʛʯʝʥʠʝ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʯʪʦ 

ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ 

ʢʘʞʜʳʤ ʫʯʝʥʠʢʦʤ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʜʦʣʞʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩ 

ʧʦʪʝʨʝʡ ʩʪʦʣʴ ʮʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺʨʝʤʝʥʥʳʡ ʧʝʨʝʭʦʜ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʜʘʣ ʪʦʣʯʦʢ ʢ ʧʨʦʚʝʜʝ-

ʥʠʶ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʥʷʪʠʡ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʥʳʭ ʥʦʚʝʡ-

ʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʯʠʭ ʧʦʣʝʟʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ. ɺʥʝʜʨʝʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʨʘʙʦʪʳ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʩʬʝʨʫ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʫʤʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʚ ʟʘʜʘʯʠ ʢʦʪʦʨʦʡ 

ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʀʟʤʝʥʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʛʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ: ʘʣ-

ʛʦʨʠʪʤʘ ʠ ʢʦʜʘ, ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʪʦʷʥʥʦ. ʇʦʜ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʚʠʪʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʦʥʠʤʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʥʦʚʥʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʳ (ʨʠʩʫʥʦʢ 1).  

ʈʠʩʫʥʦʢ 1 ð ɸʨʭʠʪʝʢʪʫʨʘ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè 

ʇʦʷʚʣʝʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʝʢʪʦʚ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʫʶ ʩʬʝʨʫ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʨʘʟʨʘ-

ʙʦʪʢʝ ʮʠʬʨʦʚʦʡ, ʘ ʪʘʢʞʝ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʰʢʦʣ ʠ ʚʫʟʦʚ. ʋʚʝʣʠʯʝ-

ʥʠʝ ʦʙʲʝʤʘ ʨʳʥʢʘ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʢʘʪʴ ʢ ʨʘʟʚʠʪʠʶ 

ʜʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʥʦʚʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ 
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ʜʘʥʥʦʡ ʪʝʤʦʡ ʣʶʜʝʡ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʚ ʙʫʜʫʱʝʤ ʩʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʳʥʝʰʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʜʝʪʝʡ.  

ʉʬʝʨʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ, 

ʧʦʣʫʯʠʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʦʙʫʯʝʥʠʝ ʩʪʘʥʝʪ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʠ ʤʥʦʛʦʦʙʨʘʟʥʳʤ; 

¶ ʨʘʩʰʠʨʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ; 

¶ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʧʦʚʳʰʝʥʠʝ ʫʩʧʝʚʘʝʤʦʩʪʠ ʫʯʘʱʠʭʩʷ; 

¶ ʪʦʯʥʦʝ ʨʘʩʢʨʳʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ; 

¶ ʨʘʟʛʨʫʟʢʘ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚʥʝʩʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʦʩʚʦʝʥʠʝ ʥʦ-

ʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʋʯʝʙʥʘʷ ʜʠʩʮʠʧʣʠʥʘ 

ʩʤʦʞʝʪ ʨʘʩʢʨʳʪʴʩʷ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʩ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ. ʂ ʧʨʠʤʝʨʫ, ʚʝʜʝʥʠʝ ʛʝʦʛʨʘʬʠʠ ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʝʪ 

ʝʱʝ ʠʥʪʝʨʝʩʥʝʝ, ʪʘʢ ʢʘʢ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʤʝʣʢʠʤ ʜʝ-

ʪʘʣʷʤ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʠʩʩʣʝʜʦʚʘʪʴ ʤʠʨ ʧʨʷʤʦ ʠʟ ʘʫʜʠʪʦʨʠʠ.  

ʄʥʦʛʠʝ ʩʚʷʟʳʚʘʶʪ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩ ʧʦʷʚʣʝʥʠʝʤ ʪʘʢ ʥʘʟʳ-

ʚʘʝʤʳʭ çʋʤʥʳʭ ʢʣʘʩʩʦʚè. ɺ ʪʘʢʠʭ ʢʣʘʩʩʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʘʥʥʘʷ 

ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʣʘʛʘʝʪ ʯʝʣʦʚʝʢʫ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʫʪʝʡ ʦʙʫʯʝʥʠʷ. 

ʆʜʥʦʤʫ ʠʟ ʧʫʪʝʡ ʥʫʞʥʘ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ ʩʚʷʟʠ ʚʩʝʛʦ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, 

ʢʦʛʜʘ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʨʦʠʟʚʝʩʪʠ ʚʢʣʶʯʝʥʠʝ ʠʣʠ ʦʪʢʣʶʯʝʥʠʝ ʚʩʝʭ 

ʥʫʞʥʳʭ ʧʨʠʙʦʨʦʚ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʯʝʙʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʟʘ-

ʦʩʪʨʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʦʤʝʥʪʝ ʠʣʠ ʫʟʥʘʪʴ, ʢʪʦ ʠ ʢʘʢ ʚʦʚʣʝʯʝʥ ʚ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʩʣʝ ʯʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʠʟʚʝʩʪʠ ʧʦʣʥʦʮʝʥʥʳʡ ʘʥʘʣʠʟ ʠ 

ʚʥʝʩʪʠ ʧʦʧʨʘʚʢʠ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘ-

ʱʠʭʩʷ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʤʦʪʠʚʘʮʠʶ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʰʢʦʣʴʥʳʭ ʧʨʝʜʤʝʪʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʥʘʣʘʜʠʪʴ ʩʚʷʟʴ ʫʯʝʥʠʢʘ 
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ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʝ ʤʝʰʘʶʱʫʶ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʜʣʷ ʵʪʦʛʦ, ʧʦ ʤʦʝʤʫ ʤʥʝ-

ʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʩʦʟʜʘʪʴ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʡ ʚ ʫʤʥʦʤ ʢʣʘʩʩʝ.  

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʩʝʡʯʘʩ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʝʩʪʫʧʥʦʩʪʴ ʚ ʢʠʙʝʨʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ʄʦʛʫʪ ʫʢʨʘʩʪʴ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʯʝʣʦʚʝʢʘ, ʚʟʣʦʤʘʪʴ ʩʝʨʚʝʨʘ ʙʫʜʫʱʠʭ 

ʩʠʩʪʝʤ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ.  

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʨʘʟʚʠʚʘʝʪʩʷ ʦʛʨʦʤʥʳʤʠ ʰʘʛʘʤʠ, ʧʦʵʪʦʤʫ ʥʝ ʩʪʦʠʪ ʟʘ-

ʙʳʚʘʪʴ ʠ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʥʘʜʦ, ʯʪʦʙʳ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʟʘʥʠʤʘʣʠʩʴ 

ʥʝ ʪʦʣʴʢʦ ʵʢʩʧʝʨʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʩʪʦ 

ʦʙʳʯʥʳʝ ʣʶʜʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

ʜʦʣʞʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʩʪʦʷʥʥʦ ʠ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʩʠʩʪʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫ-

ʣʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʆʧʨʝʜʝʣʝʥʳ ʢʘʪʝʛʦʨʠʠ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʯʝʨʝʟ ʣʠʯʥʳʝ ʢʘʙʠ-

ʥʝʪʳ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ ʚ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

Abstract. Description of structure of functional modules of electronic infor-

mation-educational environment of educational organization is presented. Catego-

ries of digital services provided through personal rooms of trainees are defined. 

Examples of digital services implementation in the electronic information and edu-

cational environment of the university are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ; ʵʣʝʢʪʨʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ; ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ. 
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Keywords: digital services; electronic information and educational environ-

ment; process models. 

2020 ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʡ ʮʠʬʨʦʚʦʡ ʩʪʨʘʪʝ-

ʛʠʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʘʥʜʝʤʠʝʡ COVID-19. ɺ ʦʩʦʙʳʡ ʙʣʦʢ ʩʪʨʘ-

ʪʝʛʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪ ɹʦʨʛʘʥʠʟʘʮʠʡ 

ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ: ʩʝʨʚʠʩʳ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ (ʫʜʘʣʝʥ-

ʥʦʡ) ʨʘʙʦʪʳ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʣʠ-

ʝʥʪʩʢʦʡ ʠ ʧʦʚʝʜʝʥʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ/ʨʦʙʦʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦ-

ʮʝʩʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʆʧʳʪ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ ʧʦʢʘʟʘʣ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʩʝʭ ʚʠʜʦʚ ʧʨʦʮʝʩʩʦʚ: ʦʩʥʦʚʥʳʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ [1]. ʀʟʤʝʥʝʥʠ ̫ʚ ʮʠʬʨʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʦʨʛʘ-

ʥʠʟʘʮʠʡ ʟʘʪʨʦʥʫʣʠ ʥʝ ʪʦʣʴʢʦ ʚʥʫʪʨʝʥʥʠʝ, ʥʦ ʠ ʚʥʝʰʥʠʝ ʧʨʦʮʝʩʩʳ, ʘ ʪʘʢʞʝ 

ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

(ʮʠʬʨʦʚʳʭ) ʩʝʨʚʠʩʦʚ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʙʠʟʥʝʩ-ʧʨʦ-

ʮʝʩʩʦʚ. 

ɼʠʚʝʨʩʠʬʠʢʘʮʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʮʠʬʨʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʠ ʚ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʦʧʝʨʘʪʠʚʥʦ ʜʦʣʞʥʳ ʙʳʣʠ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʨʝʘʣʠʟʫʝʤʳʝ ʧʨʦʮʝʩʩʳ ʢ ʫʩʣʦʚʠʷʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ (ʫʜʘʣʝʥʥʦʛʦ) ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ [2]. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʮʠʬʨʦʚʦʡ ʩʪʨʘʪʝʛʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʕʀʆʉ). 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ ʕʀʆʉ ʦʧʨʝʜʝʣʝʥʳ ʚ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ: ʩʝʨʠʠ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈ 5772ʍ-2017 çʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠè, ʌɻʆʉ ɺʆ 3+, 3++; ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʩʪʘʥʜʘʨʪʘʭ [3]. 

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʩʪʘʥʜʘʨʪʳ) ʦʧʨʝʜʝʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʕʀʆʉ [4] ʧʦ ʪʘʢʠʤ ʩʦʩʪʘʚʣʷʶʱʠʤ, ʢʘʢ: 

¶ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ [5]; 
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¶ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʮʝʩʩʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ [6]; 

¶ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ [7, 8]. 

ʉʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʕʀʆʉ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ð ʉʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʵʣʝʢʪʨʦʥʥʦʡ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʕʀʆʉ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ (ʫʜʘʣʝʥʥʦʡ) 

ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ 2020 ʛʦʜʫ ʧʦʢʘʟʘʣʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ ʦʙʫʯʘʶʱʠʤʩʷ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʯʝʨʝʟ ʠʭ ʣʠʯʥʳʝ ʢʘʙʠʥʝʪʳ. 

ʎʠʬʨʦʚʳʝ ʫʩʣʫʛʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʕʀʆʉ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ: 

¶ ʟʘʧʫʩʢ ʧʨʦʮʝʩʩʦʚ (ʩʝʨʚʠʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʧʫʩʪʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʝ-

ʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ); 

¶ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʦʚ (ʩʝʨʚʠʩʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʭʦʜʘ (ʵʪʘʧʦʚ) ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʛʣʘʤʝʥʪʦʤ); 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʫʣʠ ʕʀʆʉ

˻͍͔͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ 
͔ͦͤͭͤͭ͟

͙̇ͺ͍ͪͦ·͔ ͯ;͔͙͙͋ͤ͟

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤ·͚ 
͔ͦͤͭͤͭ͟

͙̇ͺ͍ͪͦ·͔ ̂˸˴

˸˻˻˿

˻͍͔͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ 
ͨͦͪͭ͊͡·

̏ˣ˿

͔̏ͭͪͦͤͤ͊͟͡Ύ 
͙͙͔͋͋ͦͭ͊͟͡ 

ˣ˨ 

˸͔͙͔͒͊ͭ͊͟

˻͎͙ͪ͊ͤ͊͘ͼ͙Ύ 
ͦ͋ͯ;͔͙ͤΎ

̂;͔͋ͤ·͔ ͨ͊ͤ͡·

˻͋ͯ;͔͙͔ͤ

̂;͔͋ͤ·͔ ͎ͪ͊ͺ͙͙͟

˹͙͍ͦͪͣ͊ͭͤͦ-͍͍͔ͨͪ͊ͦͦ 
͔͔ͦ͋ͫͨ;͔͙͔ͤ

˿͙͔ͫͭͣ· ͙͙͎ͣͦͤͭͦͪͤ͊

LMS

˿͙͔ͫͭͣ· 
ͦͼ͔͙͍͙ͤ͊ͤΎ

˴͙ͦͣͣͯͤ͊͟ͼ͙͙

˽͊ͭ͡ͺͦͪͣ· ˤ˴˿
˿͙͔ͫͭͣ· ͦͭ;͔͙ͭͤͦͫͭ

͍͔͙͔̂ͨͪ͊ͤ͡ ͍͙͙͔ͪ͊ͭͣ͘ 
͙͍ͫͦͭͪͯ͒ͤͦ͟

˨͙͔ͦͨͦͤͭ͡͡Έ͔ͤͦ 
͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘

˿͙͔ͫͭͣ͊ HRM

˾͍͙͙͔͊ͭ͘ ͼ͙ͺ͍ͪͦ·ͻ 
͔͔ͦͣͨͭͤ͟ͼ͙͚

͙̇ͺ͍ͪͦ·͔ ͔͍͙ͫͪͫ·

˭͊ͨͪͦͫ· ͤ͊ ͎͙ͯͫͯ͡

˭͊ͨͯͫ͟ ͨͪͦͼ͔͍ͫͫͦ

˸͙͙͎ͦͤͭͦͪͤ ͨͪͦͼ͔͍ͫͫͦ

˸͙͙͎ͦͤͭͦͪͤ ͔͔͚ͨͦ͊͊ͭ͘͟͡

ˮͤͺͦͪͣ͊ͼ͙ͦͤͤͦ-͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͔ ͔ͪͫͯͪͫ·˸͙ͦ͒ͯ͡ ͔͙ͪ͊͊͘͡ͼ͙͙ ͦ͋ͯ;͔͙ͤΎ

ˢ͙͙͙͍͒ͣͤͫͭͪ͊ͭͤͦ-
͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͔ ͙ͣͦ͒ͯ͡

͙̇ͺ͍ͪͦ·͔ ͎͙ͯͫͯ͡ ͯ;͙͊ͫͭͤ͊ͣ͟ 
͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έ͎ͤͦͦ ͨͪͦͼ͔ͫͫ͊

˶͙;ͤ·͔ ͙͔͊͋ͤͭ͟·

˻͋ͯ;͊Ό΅͔͎ͦͫΎ

˽͔͍͔ͪͨͦ͒͊͊ͭ͡Ύ

˿͙ͦͭͪͯ͒ͤ͊͟

ˢ͙͙͒ͣͤͫͭͪ͊ͼ͙͙

˽͔͙͙͍͔ͪͫͦͤ͊ͪͦ͊ͤͤͦ͘͡ 
͙ͤͺͦͪͣ͊ͼ͙͔ͦͤͤͦ ͍ͨͪͦͫͭͪ͊ͤͫͭͦ
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¶ ʤʦʥʠʪʦʨʠʥʛ ʧʦʢʘʟʘʪʝʣʝʡ (ʩʝʨʚʠʩʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ); 

¶ ʟʘʧʨʦʩ ʥʘ ʫʩʣʫʛʠ (ʩʝʨʚʠʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ 

ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠʣʠ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ); 

¶ ʫʯʘʩʪʠʝ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ (ʩʝʨʚʠʩʳ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ). 

ʉʦʜʝʨʞʘʥʠʝ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʕʀʆʉ ʧʦ ʢʘʞʜʦʡ ʚʳ-

ʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ð ʂʘʪʝʛʦʨʠʠ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʚ ʕʀʆʉ 

ˉ 

ʧ/ʧ 

ʂʘʪʝʛʦʨʠʷ ʮʠʬʨʦʚʦʡ 

ʫʩʣʫʛʠ 

ʈʝʘʣʠʟʘʮʠʷ ʫʩʣʫʛʠ (ʩʝʨʚʠʩʘ) 

1. ɿʘʧʫʩʢ ʧʨʦʮʝʩʩʘ (ʠʥʠʮʠʘ-

ʪʦʨʦʤ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʦʙʫʯʘʶʱʠʡʩʷ) 

ʉʝʨʚʠʩ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʩʧʨʘʚʦʢ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ (ʩʧʨʘʚʢʘ ʦʙ ʦʙʫʯʝʥʠʠ, 

ʩʧʨʘʚʢʘ-ʚʳʟʦʚ ʠ ʜʨ.). 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ. 

2. ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʘ ɺʝʜʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʟʘʯʝʪʥʦʡ ʢʥʠʞʢʠ. 

ʅʘʢʦʧʣʝʥʠʝ ʙʘʣʣʦʚ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʆʩʚʦʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

3. ʄʦʥʠʪʦʨʠʥʛ ʧʦʢʘʟʘʪʝʣʝʡ ʈʝʡʪʠʥʛʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: 

- ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨ. 

4. ɿʘʧʨʦʩ ʥʘ ʫʩʣʫʛʠ ʆʥʣʘʡʥ ʢʦʤʤʫʥʠʢʘʮʠʷ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʜʝʢʘʥʘʪʘ. 

ʆʥʣʘʡʥ ʢʦʤʤʫʥʠʢʘʮʠʷ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʨʘʤʢʘʭ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

5. ʕʣʝʢʪʨʦʥʥʳʡ  

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ 

ʆʙʤʝʥ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ 

ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʠʩʦʚ ʠʟ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ 

ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ ð ʟʘʧʫʩʢ ʧʨʦʮʝʩʩʦʚ. ʂ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʝʨʚʠʩʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʧʫʩʪʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ çɿʘʢʘʟ ʩʧʨʘʚʢʠè, ʢʦʪʦʨʳʡ ʟʘʧʫʩʢʘ-

ʝʪʩʷ ʯʝʨʝʟ ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʕʀʆʉ ʌɻɹʆʋ ɺʆ çʈɻɻʋè. ʄʦ-

ʜʝʣʴ ʧʨʦʮʝʩʩʘ çɿʘʧʨʦʩ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʩʧʨʘʚʢʠè ʚ ʥʦʪʘʮʠʠ BPMN ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

ʈʠʩʫʥʦʢ 2 ð ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ çɿʘʧʨʦʩ ʥʘ ʦʬʦʨʤʣʝʥʠʝ ʩʧʨʘʚʢʠè  

ʚ ʥʦʪʘʮʠʠ BPMN 

ɺʳʟʦʚ ʩʝʨʚʠʩʘ çɿʘʢʘʟ ʩʧʨʘʚʦʢè ʚ ʃʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʧʫʥʢʪ ʤʝʥʶ ʉʧʨʘʚʢʠ ʠ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʟʘʷʚʣʝʥʠʷ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 3 ð ʈʝʘʣʠʟʘʮʠʷ ʩʝʨʚʠʩʘ çɿʘʢʘʟ ʩʧʨʘʚʦʢè  

ʚ ʃʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʘʥʜʝʤʠʷ ʢʦʨʦʥʘʚʠʨʫʩʘ ʚ 2020 ʛʦʜʫ ʧʦʪʨʝʙʦʚʘʣʘ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʘʣʠʟʫʝʤʳʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʘʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ 

ʧʦʢʘʟʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ. ɼʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʡ (ʫʜʘʣʝʥʥʦʡ) ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʦʚ ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʦʧʝʨʘʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝ-

ʥʠʝ ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ. ʅʘʠʙʦʣʴʰʠʡ ʩʧʨʦʩ ʧʨʦʷʚʠʣʩʷ ʢ ʩʝʨʚʠʩʘʤ, ʧʦʟʚʦʣʷʶ-

ʱʠʤ ʫʜʘʣʝʥʥʦ ʟʘʧʫʩʢʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʠ ʢ ʩʝʨʚʠʩʘʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʦʚ. 
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FROM E-TUTOR TO DISTANCE TRAINING  

Andrei Fedoseev 
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 of Russian Academy of Sciences, Russia, Moscow. 

ɸʥʥʦʪʘʮʠʷ. ʉʜʝʣʘʥ ʦʙʟʦʨ ʧʦʧʳʪʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ (ʫʜʘ-

ʣʝʥʥʦʛʦ) ʦʙʫʯʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʧʝʪʠʪʦʨʘ ʠ ʧʝʨʝʚʝʨʥʫʪʦʛʦ ʫʨʦʢʘ. 

Abstract. An overview of attempts to organize distance (remote) training is 

made. The organization of distance training based on the use of an electronic tutor 

and an flipped lesson is proposed. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʜʘʣʝʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʧʝʪʠʪʦʨ, ʧʝʨʝ-

ʚʝʨʥʫʪʳʡ ʫʨʦʢ. 

Keywords: distance training, electronic tutor, flipped lesson. 

ʈʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚʝʜʫʪʩʷ ʚ ʀʥʩʪʠʪʫʪʝ 

ʧʨʦʙʣʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀʇʀ ʈɸʅ) (ʪʝʧʝʨʴ: ʌʝʜʝ-

ʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʫʢ) ʩ ʥʘʯʘʣʘ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʊʦʛʜʘ ʵʪʦ ʥʘʟʳ-

ʚʘʣʦʩʴ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ, ʘ ʠʟ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʠ ʜʦ-

ʩʪʫʧʥʳ ʪʦʣʴʢʦ ʧʝʨʝʜʘʯʘ ʠ ʦʙʤʝʥ ʪʝʢʩʪʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʣʦʥʜʦʥʩʢʠʡ Open 
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University ʦʩʫʱʝʩʪʚʣʷʣ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʢʫʨʩʳ ʜʣʷ ʩʣʫʰʘʪʝʣʝʡ ʩʦ ʚʩʝʛʦ ʤʠʨʘ. 

ʉʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚ ʪʦ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

(ʀʂʊ) ʥʝ ʧʦʟʚʦʣʷʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʦʙʫʯʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʜʠʩʪʘʥʮʠʦʥʥʦ: ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʩʝʨʪʠʬʠʢʘʪ, ʩʣʫʰʘʪʝʣʷʤ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʠʝʭʘʪʴ ʚ ʃʦʥ-

ʜʦʥ ʣʠʯʥʦ ʠ ʩʜʘʪʴ ʵʢʟʘʤʝʥ.  

ɺ ʪʦ ʚʨʝʤʷ ʩʦʪʨʫʜʥʠʢʠ ʀʇʀ ʈɸʅ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʙʣʝʤʦʡ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʣʘʛʘʣʠ, ʢʘʢ ʧʦʣʘʛʘʶʪ ʜʦ ʩʠʭ ʧʦʨ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʤʝʥʥʦ ʜʣʷ ʥʘʰʝʡ ʦʛʨʦʤʥʦʡ ʩʪʨʘʥʳ. 

ɺ 90-ʝ ʛʦʜʳ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʙʘʥʢʦʚʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʩʚʷʟʠ. 

ɺ ʈʦʩʩʠʶ ʧʨʠʰʣʠ ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ. ɹʠʟʥʝʩ ʙʳʩʪʨʦ ʧʝʨʝʦʩʤʳʩʣʠʚʘʣ 

ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʜʝʩʷʪʢʠ, ʘ ʤʦʞʝʪ ʙʳʪʴ, ʠ 

ʩʦʪʥʠ ʪʳʩʷʯ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʦʭʦʜʠʣʠ ʩʨʦʯʥʦʝ ʧʝʨʝʦʙʫʯʝʥʠʝ. ʉʦʪʨʫʜʥʠʢʦʚ ʬʠ-

ʣʠʘʣʦʚ ʤʘʩʩʦʚʦ ʩʛʦʥʷʣʠ ʚ ʮʝʥʪʨʳ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʢʫʨʩʳ. ʕʪʦ ʙʳʣʠ ʠʜʝʘʣʴ-

ʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʅʦ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ. 

ɺʩʝ ʦʪʢʘʟʳʚʘʣʠʩʴ. ɻʦʚʦʨʠʣʠ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʦʙʫʯʘʪʴ ʥʝ ʚʠʜʷ ʛʣʘʟ ʩʚʦʠʭ ʫʯʝ-

ʥʠʢʦʚ, ʯʪʦ ʪʝʢʩʪʳ ʥʝ ʧʝʨʝʜʘʶʪ ʵʤʦʮʠʠ ʠ ʤʥʦʛʦ ʯʝʛʦ ʝʱʝ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʠ-

ʤʝʨʳ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʟʘ ʨʫʙʝʞʦʤ ʫʜʘʣʝʥʥʳʭ ʢʫʨʩʦʚ ʥʠʢʦʛʦ ʥʝ ʫʙʝʞʜʘʣʠ. 

ʊʝʤ ʚʨʝʤʝʥʝʤ ʀʂʊ ʨʘʟʚʠʚʘʣʠʩʴ. ʇʦʷʚʠʣʩʷ ʛʠʧʝʨʪʝʢʩʪ. ʇʦʷʚʠʣʘʩʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʠʪʴ ʬʦʪʦ, ʟʘʪʝʤ ʚʠʜʝʦ, ʟʘʪʝʤ ʧʦʪʦʢʦʚʦʝ ʚʠʜʝʦ. ʇʦʷʚʠʣʠʩʴ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʫʜʘʣʝʥʥʦʤ ʦʙʫʯʝʥʠʠ ʢʦʤʧʘʥʠʠ. ʇʦʷʚʠʣʠʩʴ ʧʣʘʪ-

ʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʢʫʨʩʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʷʚʠʣʦʩʴ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ. 

ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ. ɺ ʉʐɸ ʧʦ-

ʷʚʠʣʘʩʴ ʠ ʫʩʧʝʰʥʦ ʜʝʡʩʪʚʫʝʪ ɸʢʘʜʝʤʠʷ ʍʘʥʘ. ʅʦ ʢʦʛʜʘ ʧʨʠʰʣʘ ʙʝʜʘ, ʠ ʰʢʦʣʴ-

ʥʠʢʦʚ ʠ ʫʯʠʪʝʣʝʡ ʟʘʧʝʨʣʠ ʧʦ ʜʦʤʘʤ ʠ ʟʘʩʪʘʚʠʣʠ ʦʙʫʯʘʪʴ ʠ ʦʙʫʯʘʪʴʩʷ ʫʜʘʣʝʥʥʦ, 

ʚʩʝ ʦʢʘʟʘʣʠʩʴ ʥʝ ʛʦʪʦʚʳ. 

ʐʢʦʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʯʝʥʴ ʢʦʥʩʝʨʚʘʪʠʚʥʘ. ʀ ʵʪʦ ʧʨʘʚʠʣʴʥʦ. ʅʦ ʩ ʧʨʠʭʦ-

ʜʦʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʜʦ ʯʪʦ-ʪʦ ʤʝʥʷʪʴ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʣʦʞʠʣʠʩʴ ʪʷʞʢʠʤ 

ʙʨʝʤʝʥʝʤ ʥʘ ʫʯʠʪʝʣʝʡ, ʘ ʥʘʯʠʥʘʣʠ ʧʨʠʥʦʩʠʪʴ ʧʦʣʴʟʫ. ɺʟʷʪʴ, ʢ ʧʨʠʤʝʨʫ, ʧʝʨʝ-
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ʚʝʨʥʫʪʳʡ ʫʨʦʢ [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʦʩʚʘʠʚʘʶʪ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʩ ʨʘʟ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʆʜʥʠʤ ʥʫʞʥʦ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ, ʜʨʫʛʠʤ ð ʙʦʣʴʰʝ. ɽʩʣʠ ʧʦʣʫ-

ʯʘʪʴ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ, ʪʦ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʝ-

ʣʘʪʴ ʵʪʦ ʚ ʢʣʘʩʩʝ ʚʦ ʚʨʝʤʷ ʫʨʦʢʘ. ʊʦʛʜʘ ʢʘʞʜʳʡ ʙʫʜʝʪ ʦʩʚʘʠʚʘʪʴ ʤʘʪʝʨʠʘʣ ʩʦ 

ʩʚʦʝʡ ʩʢʦʨʦʩʪʴʶ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʩʝʙʷ ʚʨʝʤʷ. ʇʝʨʝʚʝʨʥʫʪʳʡ ʫʨʦʢ ʢʘʢ ʨʘʟ ʦʙ 

ʵʪʦʤ: ʜʦʤʘ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʠʢʘ ʫʯʘʱʠʝʩʷ ʦʩʚʘʠ-

ʚʘʶʪ ʥʦʚʳʡ ʟʘʜʘʥʥʳʡ ʥʘ ʜʦʤ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʢ ʧʨʠʭʦ-

ʜʷʪ ʛʦʪʦʚʳʤʠ ʢ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ɸʚʪʦʨ ʧʦʤʥʠʪ, ʯʪʦ ʚ ʝʛʦ 

ʰʢʦʣʴʥʳʝ ʛʦʜʳ, ʢʦʛʜʘ ʥʠʢʘʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʚ ʥʝ 

ʙʳʣʦ, ʠʥʦʛʜʘ ʫʯʠʪʝʣʷ ʥʝ ʦʙʲʷʩʥʷʣʠ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʫʨʦʢʝ, ʘ ʦʪʩʳʣʘʣʠ ʫʯʘ-

ʱʠʭʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʘʛʨʘʬʘʤ ʫʯʝʙʥʠʢʘ ʠʣʠ ʢ ʫʯʝʙʥʦʤʫ ʬʠʣʴʤʫ, ʢʦʪʦ-

ʨʳʡ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʢʘʟʘʪʴ ʧʦ ʪʝʣʝʚʠʟʦʨʫ. ʊʘʢ ʚʦʪ, ʝʩʣʠ ʰʢʦʣʘ ʨʘʙʦʪʘʝʪ ʧʦ 

ʩʠʩʪʝʤʝ ʧʝʨʝʚʝʨʥʫʪʦʛʦ ʫʨʦʢʘ, ʪʦ ʵʪʦ ʫʞʝ ʧʦʯʪʠ ʫʜʘʣʝʥʢʘ. ɺ ʪʘʢʦʡ ʰʢʦʣʝ ʧʝ-

ʨʝʡʪʠ ʥʘ ʫʜʘʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʤʦʞʥʦ ʧʨʦʩʪʦ ʠ ʙʝʟʙʦʣʝʟʥʝʥʥʦ. ʏʪʦ ʞʝ 

ʤʝʰʘʝʪ? 

ʉʫʱʝʩʪʚʫʝʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ [2], ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʫʯʠʪʝʣʴ ʥʝ 

ʜʦʣʞʝʥ ʦʮʝʥʠʚʘʪʴ ʟʘʜʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʝ ʫʯʘʱʠʤʠʩʷ. ʕʪʦ ʜʦʣʞʝʥ ʜʝʣʘʪʴ ʥʝ-

ʢʠʡ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʡ ʘʛʝʥʪ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨ. ɺ ʫʧʦʤʷʥʫʪʦʡ ʫʞʝ ɸʢʘʜʝ-

ʤʠʠ ʍʘʥʘ, ʫʯʘʱʠʝʩʷ ʥʝ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʢʘ 

ʥʝ ʚʳʧʦʣʥʷʪ ʟʘʜʘʥʠʷ ʧʦ ʧʨʝʜʳʜʫʱʝʤʫ ʤʘʪʝʨʠʘʣʫ. ʀ ʨʝʰʝʥʠʝ ʦ ʪʦʤ ʚʳʧʦʣʥʝʥʦ 

ʟʘʜʘʥʠʝ ʠʣʠ ʥʝʪ, ʧʨʠʥʠʤʘʝʪ ʢʦʤʧʴʶʪʝʨ. ʊʦ ʝʩʪʴ ʫʯʘʱʠʭʩʷ ʩʣʝʜʫʝʪ ʧʨʠʫʯʠʪʴ ʢ 

ʩʠʩʪʝʤʝ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ. ʅʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʣʦʞʝʥʳ ʚʩʝ ʟʘʜʘʥʠʷ ʧʦ ʧʨʝʜʤʝʪʫ ʠ ʧʨʘʚʠʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʢʦʤʧʴ-

ʶʪʝʨ ʙʫʜʝʪ ʩʨʘʚʥʠʚʘʪʴ. ʕʪʦ ʧʨʦʙʣʝʤʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠ ʣʝʪ 

ʧʨʠʜʫʤʳʚʘʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝ-

ʞʠʤʝ ʦʮʝʥʠʚʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʫʯʘʱʠʤʠʩʷ ʠ ʩʪʫʜʝʥʪʘʤʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʪʦʜʦʚ ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʢʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʠ ʩʝʪʝʚʦʛʦ ʞʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʠ 
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ʧʨʠʤʝʥʷʶʪʩʷ ʩ ʧʝʨʝʤʝʥʥʳʤ ʫʩʧʝʭʦʤ. ɼʘʞʝ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʤʦʱʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʫʩʧʝʭʘ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ. 

ɸʚʪʦʨ ʪʘʢʞʝ ʧʨʝʜʣʦʞʠʣ ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘ-

ʜʘʥʠʡ ʫʯʘʱʠʭʩʷ [3], ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʟʥʘ-

ʥʠʷ ʚ ʫʨʦʯʥʦʤ ʫʯʝʙʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʧʦʜʣʝʞʘʱʝʤ ʫʩʚʦʝʥʠʶ, ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʦ ʧʦʣʥʦʤ ʫʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʟʘʜʘʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʣʝʢʮʠʷʤ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʤʠʥʫʪʘʤʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʝʜʝʣʴ-

ʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʣʝʞʘʱʠʭ ʫʩʚʦʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʣʘ. ʕʪʘ 

ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʢʥʠʛʝ [4], ʛʜʝ ʫʪʚʝʨʞʜʘʝʪʩʷ ʠ ʧʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʷʜʝ 

ʧʨʠʤʝʨʦʚ, ʯʪʦ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʠ ʥʝ ʙʦʣʝʝ ʧʷʪʠ. 

ʆʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʟʥʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʥʳʡ 

ʢʦʤʧʣʝʢʪ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʥʠʡ, ʧʨʘʚʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʥʦʤ ʫʩʚʦʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʢʘʞʜʳʤ ʫʯʘʱʠʤʩʷ. ʊʘʢ ʧʨʠ ʧʷʪʠ ʵʣʝ-

ʤʝʥʪʘʭ ʟʥʘʥʠʡ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʪʠʧʦʚ ʟʘʜʘʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʚʘ-

ʜʮʘʪʠ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʧʝʪʠʪʦʨ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʡ ʫʯʘʱʠʡʩʷ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤʫ ʬʨʘʛʤʝʥʪʫ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʝʛʦ ʠʟʫʯʝʥʠʷ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʚʥʦʚʴ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦ-

ʛʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʧʝʪʠʪʦʨʘ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʧʨʝʜʲʷʚʣʝʥʠʝ ʫʯʘʱʠʤʩʷ ʥʦʚʦʛʦ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʜʘʯʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʤʧʣʝʢʪʘ ʟʘʜʘʥʠʡ, ʦʮʝʥʢʫ 

ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʠ ʚʳʧʦʣʥʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ, ʧʦ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʧʨʘʚʠʣʴʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ ʢʘʞʜʳʡ ʫʯʘʱʠʤʩʷ. ʀ ʚʩʝ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʜʦʤʘ, ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ. ʈʘʙʦʪʘ ʚ ʢʣʘʩʩʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʦʡ: ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʧʦʤʦʱʴ ʫʯʘʱʠʤʩʷ, ʥʝ ʩʧʨʘʚʠʚʰʠʤʩʷ ʩ ʟʘʜʘʥʠʝʤ, ʦʨ-

ʛʘʥʠʟʘʮʠʷ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʠ ʪ. ʧ. 

ɻʣʘʚʥʦʝ ʟʜʝʩʴ ʪʦ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʝʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝ-

ʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʫʜʘʣʝʥʥʦʤ ʨʝʞʠʤʝ.  
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ɺʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʤʝʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ, ʥʝ 

ʩʚʷʟʘʥʥʫʶ ʩ ʧʘʥʜʝʤʠʝʡ. ʋʯʘʱʠʝʩʷ ʠ ʩʪʫʜʝʥʪʳ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ 

ʚ ʚʳʙʨʘʥʥʳʭ ʠʤʠ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʙʝʟ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʥʠʭ. ʊʝʤ 

ʩʘʤʳʤ ʫʩʪʨʘʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟ-ʟʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʷ ʫʯʘʱʠʭʩʷ. ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʫʯʠʪʝʣʷʤ. ʋʜʘʣʝʥʥʦʝ ʦʙʫʯʝʥʠʝ ð 

ʩʣʠʰʢʦʤ ʩʝʨʴʝʟʥʘʷ ʰʪʫʢʘ, ʯʪʦʙʳ ʦʪʥʦʩʠʪʴʩʷ ʢ ʥʝʤʫ ʧʦ ʧʨʠʥʮʠʧʫ: ʩʘʤʦ ʩʦʙʦʡ 

ʦʙʨʘʟʫʝʪʩʷ. ʈʘʜʠ ʥʝʛʦ ʩʣʝʜʫʝʪ ʧʦʪʨʫʜʠʪʴʩʷ. ɸʚʪʦʨ ʜʘʣʝʢ ʦʪ ʤʳʩʣʠ, ʯʪʦ ʝʛʦ 

ʧʨʝʜʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʘʥʘʮʝʝʡ. ʆʜʥʘʢʦ, ʦʥʦ ʩʠʩʪʝʤʥʦ ʧʨʦʨʘʙʦʪʘʥʦ. ʍʦʪʝʣʦʩʴ 

ʙʳ ʚʠʜʝʪʴ ʜʨʫʛʠʝ ʩʪʦʣʴ ʞʝ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʧʨʦʝʢʪʳ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʚʳʙʠ-

ʨʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ.  
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʦʙʣʝʤ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʝʘʣʠʟʘ-

ʮʠʠ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝ-

ʣʝʥʦ ʪʝʤ ʫʩʣʦʚʠʷʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʧʝʰʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʪʘʢʞʝ ʪʦʤʫ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦʩʪʠʛʥʫʪʳ ʩʝʛʦʜʥʷ. 

Annotation. The article is devoted to the analysis of the problems and pro-

spects for the implementation of the digital educational environment in higher edu-

cation. Particular attention is paid to those conditions that are necessary for the 

success of this process, as well as to the extent to which they are actually achieved 

today. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʚʫʟ, ʫʩʣʦʚʠʷ ʨʝʘʣʠ-

ʟʘʮʠʷ, ʚʳʩʰʘʷ ʰʢʦʣʘ. 

Key words: digital educational environment, university, conditions for imple-

mentation. 

21 ʚʝʢ ʠʩʪʦʨʠʢʠ ʥʘʟʳʚʘʶʪ ʥʦʚʝʡʰʠʤ ʚʨʝʤʝʥʝʤ, ʭʦʪʷ ʪʦʯʥʝʝ ʙʳʣʦ ʙʳ 

ʥʘʟʚʘʪʴ ʵʪʦʪ ʧʝʨʠʦʜ ʮʠʬʨʦʚʳʤ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʧʨʦʥʠʢʘʶʪ ʚʦ 

https://www.teacode.com/online/udc/37/378.1.html
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ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʩʝ 

ʯʘʱʝ ʨʝʯʴ ʚʝʜʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪ.ʥ. ʮʠʬʨʦʚʦʡ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʅʝ ʩʣʫʯʘʡʥʦ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʨʦʝʢʪʝ çʆʙʨʘʟʦʚʘʥʠʝè, ʢʦ-

ʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʦʨʠʝʥʪʠʨʳ ʨʘʟʚʠʪʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ (ʜʦ 

31 ʜʝʢʘʙʨʷ 2024 ʛ.) ʦʜʠʥ ʠʟ ʌʝʜʝʨʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ çʎʠʬʨʦ-

ʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘè. 

ʎʝʣʴʶ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ çʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʢ 2024 

ʛʦʜʫ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʥʥʦʩʪʠ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ ʫ ʦʙʫʯʘ-

ʶʱʠʭʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʩʝʭ ʚʠʜʦʚ ʠ ʫʨʦʚʥʝʡ, ʧʫʪʝʤ ʦʙʥʦʚʣʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, 

ʩʦʟʜʘʥʠʷ ʬʝʜʝʨʘʣʴʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʥʦ, ʯʪʦ ʪʘ-

ʢʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʟʘʪʨʘʛʠʚʘʪʴ ʚʩʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʚʢʣʶʯʘʷ ʚʫʟʳ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʘʥʘʣʠʟ ʧʘʩʧʦʨʪʘ ʧʨʦʝʢʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʝʯʴ 

ʠʜʝʪ ʦ ʰʢʦʣʝ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʩʨʝʜʥʝʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ. ʊʦ ʝʩʪʴ çʟʘ ʙʦʨʪʦʤè ʦʢʘʟʳʚʘʶʪʩʷ ʜʝʪʩʢʠʝ ʩʘʜʳ ʠ ʚʫʟʳ. ʀ ʝʩʣʠ ʚ 

ʩʣʫʯʘʝ ʩ ʜʦʰʢʦʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʦʪʩʫʪʩʪʚʠʝ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʥʘ ʮʠʬʨʦʚʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʦ, ʪʦ ʜʣʷ ʩʪʫ-

ʜʝʥʪʦʚ ʚʫʟʦʚ ʵʪʦ ʢʘʞʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʘʥʥʦ. ʀ ʤʦʞʝʪ ʙʳʪʴ ʵʪʦ ʦʙʲʷʩʥʝʥʦ 

ʣʠʰʴ ʪʝʤ, ʯʪʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘ-

ʥʠʠ ʧʦʜʦʙʥʘʷ ʩʨʝʜʘ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʥʘ, ʘ ʟʥʘʯʠʪ ʠ ʥʝ ʪʨʝʙʫʝʪʩʷ 

ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ 2017-2020 ʛʛ. ʨʝ-

ʘʣʠʟʦʚʳʚʘʣʩʷ ʧʨʦʝʢʪ çʉʦʚʨʝʤʝʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠè, ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʫʟʦʚʩʢʫʶ ʩʨʝʜʫ 

ʠ ʧʨʝʜʧʦʣʘʛʘʣ ʨʘʟʨʘʙʦʪʢʫ ʚ ʚʠʜʝ ʛʨʘʥʪʦʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ: 

¶ ʩʦʟʜʘʥʠʝ ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʦʥʣʘʡʥ ʢʫʨʩʳ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʠʟʳ 

ʢʘʯʝʩʪʚʘ ʦʥʣʘʡʥ ʢʫʨʩʦʚ; 
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¶ ʠʟʫʯʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʧʩʠʭʦʤʝʪʨʠʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʝ ʧʨʦʮʝʩʩʘ ʦʥʣʘʡʥ 

ʦʙʫʯʝʥʠʷ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʠʩʪʝʤ ʜʦʩʪʫʧʘ ʢ 

ʦʥʣʘʡʥ-ʢʫʨʩʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘ-

ʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʧʦʨʪʬʦʣʠʦ; 

¶ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʧʘʛʘʥʜʳ ʪʝʭʥʦʣʦʛʠʡ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ [1]. 

ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʟʘʪʨʘʛʠʚʘʶʪ ʚʩʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʤ ʧʨʦʮʝʩʩʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʠʤʝʥʥʦ ʩʝʡʯʘʩ ʦʨʛʘ-

ʥʠʟʦʚʘʥʘ ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʚʫʟʘʭ. 

ɼʣʷ ʥʘʯʘʣʘ ʧʦʧʨʦʙʫʝʤ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʬ-

ʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ. ʆʪʤʝʪʠʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʜʘʥʥʦʡ 

ʪʝʤʝ ʷʚʣʷʶʪʩʷ ʩʝʛʦʜʥʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʧʦʧʫʣʷʨʥʳʤʠ, ʢ ʥʝʡ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʦʙʨʘʱʘʣʠʩʴ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ ʉ.ɼ. ʂʘʨʘʢʦʟʦʚ, ʈ.ʉ. ʉʫʣʝʡʤʘʥʦʚ, 

ʄ.ʅ. ʇʦʥʘʤʘʨʝʚʘ, ʀ.ʆ. ʊʦʧʚʠʯ, ɸ.ʖ. ʋʚʘʨʦʚ, ɽ.ʅ. ʐʝʚʯʝʥʢʦ ʠ ʜʨ. 

ʄ. ɼʝʨʝʚʷʥʯʝʥʢʦ ʦʧʨʝʜʝʣʷʝʪ ʮʠʬʨʦʚʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʢʘʢ ʩʠʩʪʝʤʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʫ  ʁʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ, ʫʯʝʙʥʦ-ʤʝʪʦ-

ʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʯʝʣʦʚʝʢʦʤ, ʢʘʢ ʩʫʙʲʝʢʪʦʤ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʦʤʧʴʶʪʝʨʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʢʘʥʘʣʳ, ʩʠʩʪʝʤʥʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ [2]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʉ.ɼ. ʂʘʨʘʟʦʚʘ ʠ ɸ.ʖ. ʋʚʘʨʦʚʘ [4] ʧʝʨʝʯʠʩʣʝʥ ʨʷʜ ʫʩʣʦ-

ʚʠʡ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʫʩʧʝʰʥʦʩʪʠ ʮʠʬʨʦʚʦʡ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʯʪʠ ʚʩʝ ʧʫʥʢʪʳ ʚʘʞʥʳ ʠ ʜʣʷ çʥʝ-

ʮʠʬʨʦʚʦʡè, ʦʜʥʘʢʦ ʚ ʢʦʥʪʝʢʩʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʥʦʛʠʝ 

ʠʟ ʥʠʭ ʪʨʝʙʫʝʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ. ɺ ʮʝʣʦʤ, ʂʘʨʘʟʦʚ ʠ ʋʚʘʨʦʚ ʥʘʟʳʚʘʶʪ ʩʣʝʜʫ-

ʶʱʠʝ ʫʩʣʦʚʠʷ: 

¶ ʥʘʣʠʯʠʝ ʷʩʥʦʛʦ ʦʙʨʘʟʘ ʞʝʣʘʝʤʦʛʦ ʙʫʜʫʱʝʛʦ, ʪʦ ʝʩʪʴ ʪʦʛʦ, ʯʪʦ ʜʦʣʞʥʦ 

ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʚ ʭʦʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; 
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¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʣʠʜʝʨʦʚ. ʇʨʠʯʝʤ ʣʠʜʝʨʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʥʦ ʠ ʠʥʠʮʠʘʪʠʚʥʳʝ ʧʝʜʘʛʦʛʠ ʠ ʦʙʫ-

ʯʘʶʱʠʝʩʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʜʝʠ ʠ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʜʨʫʛ ʜʨʫʛʘ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʘʥʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ; 

¶ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʨʝʘʣʠʟʫʝʤʦʛʦ ʧʨʦʝʢʪʘ; 

¶ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʧʝʨʩʦʥʘʣ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʝ ʫʩʣʦʚʠʝ, ʪʘʢ 

ʢʘʢ ʤʥʦʛʠʝ ʧʝʜʘʛʦʛʠ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʛʦʪʦʚʳ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʦʩʪʦ-

ʷʥʥʦ ʧʦʚʳʰʘʪʴ ʩʚʦʝ ʤʘʩʪʝʨʩʪʚʦ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ; 

¶ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʢʦʪʦʨʘʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʤʦʱʴ ʚ ʧʦʜʛʦ-

ʪʦʚʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʟʘʥʷʪʠʡ; 

¶ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ. ɺ ʮʝʣʦʤ, ʩʨʝʜʠ ʦʩʥʦʚʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʟʳʚʘʶʪ ʠʤʝʥʥʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʣʷ 

ʚʩʝʭ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʟʚʦʣʷ ̫ʫʯʠʪʳʚʘʪʴ ʠʭ ʪʝʤʧʳ ʚʦʩʧʨʠʷʪʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʫʯʝʙʥʫʶ ʤʦʪʠʚʘʮʠʶ, ʠʥʪʝʨʝʩʳ ʠ ʪ. ʜ.; 

¶ ʨʘʚʥʳʡ ʜʦʩʪʫʧ. ʕʪʦ ʫʩʣʦʚʠʝ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʤʝʷ ʜʘʞʝ ʤʠʥʠʤʘʣʴʥʦʝ (ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ) ʪʝʭ-

ʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʫʯʘʶʱʠʝʩʷ ʠ ʧʝʜʘʛʦʛʠ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʡ ʠʥ-

ʬʦʨʤʘʮʠʠ; 

¶ ʦʮʝʥʢʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʮʠʬʨʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʚʥʝʰʥʠʡ 

ʢʦʥʪʝʢʩʪ. ɺ ʧʝʨʠʦʜ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʯʝʥʴ ʯʘʩʪʦ ʟʚʫʯʘʣʘ ʢʨʠʪʠʢʘ ʪʝʭ 

ʟʥʘʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʫʯʘʶʱʠʝʩʷ ʧʨʠ ʧʦ-

ʤʦʱʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʙʱʝʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʢʘʟʳʚʘ-

ʝʪʩʷ ʚʘʞʥʘ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 
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¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʜʝʪ ʦ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʤ ʧʨʘʚʦʚʦʤ ʧʦʣʝ, ʥʘʣʠʯʠʠ ʨʝʛʣʘʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠ ʉ.ɼ. ʂʘʨʘʢʦʟʦʚ, ʠ ɸ.ʖ. ʋʚʘʨʦʚ ʷʚʣʷʶʪʩʷ ʚʫʟʦʚ-

ʩʢʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ (ɼ. ʂʘʨʘʢʦʟʦʚ ʢʨʦʤʝ ʪʦʛʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦʨʝʢʪʦʨʦʤ 

ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʄʇɻʋ), ʪʦ ʝʩʪʴ ʫʢʘʟʘʥʥʳʝ ʠʤʠ ʫʩʣʦʚʠʷ ʢʘʢ 

ʥʝʣʴʟʷ ʣʫʯʰʝ ʧʦʜʭʦʜʷʪ ʠʤʝʥʥʦ ʜʣʷ ʚʳʩʰʝʡ ʰʢʦʣʳ. ʅʦ ʘʥʘʣʠʟ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ 

ʫʩʣʦʚʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʩʦʙʣʶʜʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʫʟʘʭ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʦʣʴʢʦ ʧʫʥʢʪ, ʢʘʩʘʶʱʠʡʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ (ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʌɻʆʉ 3++), 

ʦʩʪʘʣʴʥʳʝ ʞʝ ʠʤʝʶʪ ʪʝ ʠʣʠ ʠʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʦʢʘʟʳʚʘʝʪʩʷ ʩʝʛʦʜʥʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʰʝʡ ʰʢʦʣʳ. 

ʊʘʢ, ɽ.ɺ. ɽʣʠʩʝʝʚʘ ʠ ʉ.ʅ. ɿʣʦʙʠʥʘ [3] ʦʧʠʩʳʚʘʶʪ ʜʦʩʪʦʠʥʩʪʚʘ ʮʠʬʨʦʚʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʚʫʟʝ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʫ ʜʣʷ ʮʠʬʨʦ-

ʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʥʘʟʳʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ;  

¶ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ ʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʘʨʷʜʫ ʩ ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʧʨʷʤʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʤʫʣʴʪʠʤʝʜʠʘ, ʚʠʨʪʫ-

ʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʛʠʧʝʨʪʝʢʩʪʦʚʳʝ ʠ ʛʠʧʝʨʤʝʜʠʘ ʩʠʩʪʝʤʳ; 

¶ ʦʙʲʝʢʪʠʚʥʦʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʦʙʫʯʘʶ-

ʱʠʭʩʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʧʦʚʳʰʘʝʪ 

ʦʙʲʝʤ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʫʯʘʶʱʠʤʩʷ (ʩʪʫ-

ʜʝʥʪʘʤ), ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʜʝʤʦʥʩʪʨʘʮʠʶ ʚʠʜʝʦʬʨʘʛʤʝʥʪʦʚ, ʬʦʪʦʛʨʘʬʠʡ, 
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ʨʠʩʫʥʢʦʚ, ʧʨʝʟʝʥʪʘʮʠʡ, ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ, ʘʥʠʤʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʧʨʠʥʮʠʧʘ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʪʠʯʥʳʤʠ, ʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʚʠʞʝʥʠʠ, 

ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʤʘʪʝʨʠʘʣʘ ʚ ʫʯʝʙʥʠʢʝ ʠʣʠ ʟʘʧʠʩʘʥʥʦʡ ʣʝʢʮʠʠ. 

ʇʦʜʦʙʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʠ-

ʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʦʛʫʪ ʙʦʣʝʝ ʯʝʪʢʦ ʦʪʨʘʟʠʪʴ 

ʠʟʫʯʘʝʤʫʶ ʪʝʤʫ. 

ɹʝʟʫʩʣʦʚʥʦ, ʯʪʦ ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚ ʚʫʟʝ ʠʤʝʝʪ ʩʚʦʠ 

ʨʠʩʢʠ ʠ ʤʠʥʫʩʳ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʷʩʥʦ ʙʳʣʠ ʦʩʦʟʥʘʥʥʳ ʩʫʙʲʝʢʪʘʤʠ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʚʩʝ ʦʙʫʯʝʥʠʝ ʧʨʦ-

ʠʩʭʦʜʠʣʦ ʚ ʨʘʤʢʘʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɺʦ ʤʥʦʛʦʤ ʚʦʟʥʠʢʰʠʝ ʪʨʫʜʥʦ-

ʩʪʠ ʦʢʘʟʘʣʠʩʴ ʩʚʷʟʘʥʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭ ʫʩʣʦʚʠʡ, ʦ ʢʦʪʦʨʳʭ ʧʠ-

ʩʘʣʠ ʉ.ɼ. ʂʘʨʘʢʦʟʦʚ, ʠ ɸ.ʖ. ʋʚʘʨʦʚ. ʈʝʯʴ ʠʜʝʪ ʦ ʧʨʦʙʣʝʤʘʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. ʄʥʦʛʠʝ ʚʫʟʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʧʨʦʙʣʝʤʘʤʠ ʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʢʘʟʘʣʠʩʴ ʥʝ ʛʦʪʦʚʳ 

ʢ ʪʘʢʦʤʫ ʙʦʣʴʰʦʤʫ ʥʘʧʣʳʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʯʘʩʪʴ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʩʨʦʯʥʦʤ ʧʦʨʷʜʢʝ ʩʪʘʣʘ ʠʩʢʘʪʴ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ, ʟʥʘʢʦ-

ʤʠʪʴʩʷ ʩ Moodle (ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʩʦʟʜʘʥʥʘʷ 

ʢʦʨʧʦʨʘʮʠʝʡ Google). ʅʝ ʷʩʥʦ ʪʘʢʞʝ ʙʳʣʦ, ʛʜʝ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ. ɽʩʣʠ ʰʢʦʣʴ-

ʥʳʝ ʫʯʠʪʝʣʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ Zoom (ʧʨʦʛʨʘʤʤʘ ʜʣʷ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ), ʪʦ ʦʛʨʘʥʠʯʝʥʠʷ ʙʝʩʧʣʘʪʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚ 40 

ʤʠʥʫʪ ʦʢʘʟʘʣʦʩʴ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚʫʟʦʚʩʢʠʤʠ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ (ʦʩʦʙʝʥʥʦ ʚʦʟʨʘʩʪʥʳʝ) ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʳʩʰʝʡ 

ʰʢʦʣʳ ʦʢʘʟʘʣʠʩʴ ʥʝ ʛʦʪʦʚʳ ʢ ʩʨʦʯʥʦʤʫ ʦʩʚʦʝʥʠʶ ʵʪʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʦ ʝʩʪʴ ʥʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʫʩʣʦʚʠʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʝʨʩʦ-

ʥʘʣʘ. 

ɽʱʝ ʦʜʥʘ ʚʘʞʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʮʠʬ-

ʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʚʫʟʝ, ʩʚʷʟʘʥʘ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʧʦʜʦʙʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. ɽʩʣʠ ʧʨʦʚʝʜʝʥʥʳʝ 
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ʣʝʢʮʠʠ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʩʪʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ, ʪʦ ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦʙ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʡ ʚ ʪʘʢʦʤ ʬʦʨʤʘʪʝ. ʉʪʘʣʦ ʟʘʪʨʫʜ-

ʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦ-

ʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʫʟʝ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʘʢʪʫʘʣʴ-

ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʪʨʝʙʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʧʝʨʝ-

ʦʩʤrʩʣʝʥʠʝʤ ʨʠʩʢʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʨʘʟ-

ʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʴʷ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʥʜʨʝʝʚ, ɸ. ɸ. ʉʦʚʨʝʤʝʥʥʘʷ ʮʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ / 

ɸ. ɸ. ɸʥʜʨʝʝʚ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ //ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ: ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ, ʧʨʘʚʦʚʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ: ʤʘʪʝʨʠʘʣʳ VI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ɺʦʨʦʥʝʞ, 26ï27 ʜʝʢʘʙʨʷ 2017 ʛ. ɺʦʨʦʥʝʞ, 2017. 

ʉ. 185ï188. 

2. ɼʝʨʝʚʷʥʯʝʥʢʦ, ɽ. ʈ. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʘʚʦʚʦʤ ʨʝʛʫ-

ʣʠʨʦʚʘʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ / ɽ. ʈ. ɼʝʨʝʚʷʥʯʝʥʢʦ. 

ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ʕʣʝʢʪʨʦʥʥʳʡ ʚʝʩʪʥʠʢ ʈʦʩʪʦʚʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. 2014.  ̄ 2. ʉ. 260ï267. 

URL: https://cyberleninka.ru/article/n/mezhdunarodnye-organizatsii-v-pravovom-

regulirovanii-mezhdunarodnyh-ekonomicheskih-otnosheniy (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

30.01.2021). 

3. ɽʣʠʩʝʝʚʘ, ɽ. ɺ. ʎʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʩʦʩʪʘʚʣʷʶ-

ʱʘʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʫʟʘ / ɽ. ɺ. ɽʣʠʩʝ-

ʝʚʘ, ʉ. ʅ. ɿʣʦʙʠʥʘ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ɺʝʩʪʥʠʢ ɹʨʷʥʩʢʦʛʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2010. ˉ 1. ʉ. 56ï60. 

4. ʂʘʨʘʢʦʟʦʚ, ʉ. ɼ. ʋʩʧʝʰʥʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ = ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ / ʉ. ɼ. ʂʘʨʘʢʦʟʦʚ, 



207 

ɸ. ʖ. ʋʚʘʨʦʚ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʇʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ. 2016. ˉ 2. ʉ. 7ï19.  

5. ʇʦʥʦʤʘʨʝʚʘ, ʄ. ʅ. ɼʦʩʪʫʧʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ / ʄ. ʅ. ʇʦʥʦʤʘʨʝʚʘ. ʊʝʢʩʪ: ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʡ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

2018. ʊ. 19, ˉ 3. ʉ. 63ï69. 

6. ʊʦʚʧʠʯ, ʀ. ʆ. ʄʝʪʘʊʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʥʦʩʪʝʡ ʩʢʚʦʟ-

ʥʦʛʦ (ʥʝʧʨʝʨʳʚʥʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ / ʀ. ʆ. 

ʊʦʚʧʠʯ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʄʠʨ ʥʘʫʢʠ, ʢʫʣʴʪʫʨʳ, ʦʙʨʘʟʦʚʘʥʠʷ. 2018. 

 ̄1. ʉ. 250ï252.  

7. ʐʝʚʯʝʥʢʦ, ɽ. ʅ. ʎʠʬʨʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ï ʥʦʚʳʝ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʢʘ ʤʘʪʝʤʘʪʠʢʠ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ / ɽ. ʅ. ʐʝʚʯʝʥʢʦ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʎʠʬʨʘ ʚ 

ʧʦʤʦʱʴ ʫʯʠʪʝʣʶ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʏʝʙʦʢʩʘʨʳ, 10 ʷʥʚʘʨʷ 2020 ʛ. ʏʝ-

ʙʦʢʩʘʨʳ, 2020. ʉ. 91ï93.  

 

 



208 

ʋɼʂ 378.147:004 

ʏʫʯʢʘʣʦʚʘ ɽ. ʀ. 

ʕɼʔʖʊɽʁʅʄɽʅʊ ʂɸʂ ɸʂʊʋɸʃʔʅɸʗ ʇɽʈʉʇɽʂʊʀɺɸ 

ɽʣʝʥʘ ʀʚʠʩʩʪʘʣʴʝʚʥʘ ʏʫʯʢʘʣʦʚʘ 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

Lika_tin@mail.ru 

ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ɽʢʘʪʝʨʠʥʙʫʨʛ 

EDUTAINMENT AS AN AC TUAL PE RSPECTIVE 

Elena Chuchkalova 

Russian State Vocational Pedagogical University, Russia, Ekaterinburg 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʘʝʪʩʷ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʣʘʯʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ, 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʩʫʱʥʳʝ ʪʝʥʜʝʥʮʠʠ ʥʘ ʵʪʘʧʝ ʚʳʭʦʜʘ ʚ ʘʫʜʠʪʦʨʥʳʡ ʨʝʞʠʤ 

ʨʘʙʦʪʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʘ-

ʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʘʥʪʦʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ.  

Abstract. The article summarizes the experience of working in the conditions 

of distance learning using cloud programs and network services, identifies the cur-

rent trends at the stage of entering the classroom mode of work, considers the pos-

sibilities of developing mixed training of bachelors and undergraduates in the new 

conditions 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʮʠʬʨʦʚʠʟʘ-

ʮʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ.  

Keywords: higher education, mixed learning, digitalization, electronic tools 

ɹʘʥʘʣʴʥʦ, ʥʦ ʤʠʨ ʫʞʝ ʥʝ ʙʫʜʝʪ ʧʨʝʞʥʠʤ, ʠ ʤʳ, ʚʝʨʥʫʚʰʠʩʴ ʚ ʘʫʜʠʪʦʨʠʠ, 

ʥʝ ʩʤʦʞʝʤ ð ʜʘ ʠ ʥʝ ʟʘʭʦʪʠʤ ð ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʨʝʞʥʝʤ 

ʚʠʜʝ. ʇʨʠʯʠʥ ʵʪʦʤʫ ʤʥʦʞʝʩʪʚʦ.  
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ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʦʣʴʥʦ ʠʣʠ ʥʝʚʦʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʦʩʚʦʠʣʠ ʦʙʷ-

ʟʘʪʝʣʴʥʳʡ ʤʠʥʠʤʫʤ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʝʜʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʚʝʜʝʥʠʷ ʚʝʙʠʥʘʨʦʚ, ʥʦ ʠ ʨʘʩʰʠʨʠʣʠ ʘʩʩʦʨ-

ʪʠʤʝʥʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʘʤ ʬʫʥʢʮʠʡ. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʝʙʠʥʘʨʦʚ Mirapolis ʠ ʝʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʢʣʶʯʠʣʠ ʚ ʩʚʦʡ ʘʨʩʝʥʘʣ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʚʝʜʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʡ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʥʘʧʨʠ-

ʤʝʨ, ZOOM, Skype.  

ɿʘʯʘʩʪʫʶ ʝʞʝʜʥʝʚʥʘʷ ʧʨʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚʝʙʠʥʘʨʦʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʝʨʝʦʩʤʳʩʣʝʥʠʶ ʩʚʦʠʭ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʘʢʪʫʘʣʴʥʦʤʫ ʧʝʨʝʬʦʨ-

ʤʘʪʠʨʦʚʘʥʠʶ ʠʭ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʩʧʨʠʷʪʠʷ ʩʪʫʜʝʥʪʘʤʠ: ʷʨʢʦʩʪʴ ʩʣʘʡ-

ʜʦʚ, ʯʝʪʢʘʷ ʣʦʛʠʢʘ ʠʟʣʦʞʝʥʠʷ, ʤʠʥʠʤʫʤ ʪʝʢʩʪʘ, çʛʦʚʦʨʷʱʠʝè ʢʘʨʪʠʥʢʠ, ʥʘʣʠ-

ʯʠʝ ʠʥʪʨʠʛʠ ʠ ʪ. ʜ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʝʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʩ ʘʢʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷ-

ʟʴʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

(ʥʘʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ) ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠʥʫʜʠʣʘ ʧʝʜʘʛʦʛʦʚ ʠʟʫʯʠʪʴ 

ʠ ʚʥʝʜʨʠʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩʳ ʠ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʦʥʣʘʡʥ ʠ ʦʬʣʘʡʥ ʨʘʙʦʪʳ ð Padlet, Miro, Trello ʠ ʧʨ. (ʨʠʩ 1). 

 

ʈʠʩʫʥʦʢ 1 ð ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʝ Padlet ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ 
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ʄʥʦʛʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʩʤʝʣʦ ʨʘʩʰʠʨʠʣʠ ʢʘʥʘʣʳ ʦʙʱʝʥʠʷ ʩʦ ʩʪʫʜʝʥ-

ʪʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʙʝʩʧʣʘʪʥʳʭ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʪʝʣʝ-

ʬʦʥʝ WhatsApp, Telegram, ʘ ʪʘʢ ʞʝ ʠʟʫʯʠʣʠ ʤʦʙʠʣʴʥʳʝ ʚʝʨʩʠʠ ʠ ʚʠʨʪʫʦʟʥʦ 

ʨʘʙʦʪʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʛʨʘʤʤʘʭ: ʥʘʧʨʠʤʝʨ, ʚʝʙʠʥʘʨ 

Mirapolis ð ʛʜʝ ʜʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʨʘʙʦʪʳ, ʩʪʫʜʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʥʠʷ ʚ 

Padlet ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʛʥʦʚʝʥʥʦ ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʜʠʪʴ ʠʭ ʢʦʣʣʝʢ-

ʪʠʚʥʦ, ʥʘ ʧʦʜʩʪʨʘʭʦʚʢʝ ʠ ʜʣʷ ʦʪʚʝʪʦʚ ʥʘ ʵʢʩʪʨʝʥʥʳʝ ʚʦʧʨʦʩʳ ʦʪʢʨʳʪ ʢʘʥʘʣ 

WhatsApp, ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʢʦʥʝʯʥʳʝ, ʪʘʢ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʪʫʜʝʥʪʳ ʚʳʢʣʘ-

ʜʳʚʘʶʪ ʚ ʩʨʝʜʝ ʊʘʡʤʣʘʡʥ ʫʥʠʚʝʨʩʠʪʝʪʘ). 

ɿʘ ʛʦʜ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ ʚ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʤ ʚʘʨʠʘʥʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ (ʨʠʩ. 2).  

 

ʆʙʱʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ /ʩʪʫʜʝʥʪ 

ʉʠʥʭʨʦʥʥʦʝ  ɸʩʠʥʭʨʦʥʥʦʝ 
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ɺʥʫʪʨʝʥʥʠʝ (ʫʥʠʚʝʨʩʠʪʝʪʘ) Mirapolis ʊʘʡʤʣʘʥ, Moodle 

ɺʥʝʰʥʠʝ (ʚʥʝ ʫʥʠʚʝʨʩʠʪʝʪʘ) 

ZOOM, Skype, 

Whatsapp, Telegram, 

Miro, Padlet 

Padlet, Miro, Whatsapp, Telegram, 

Trello, Google-ʬʦʨʤʳ 

ʈʠʩʫʥʦʢ 2 ð ʇʦʧʫʣʷʨʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ ʫʩʣʦʚʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʧʨʠʯʠʥ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʩʪʘʥʦʚʦʢ ʩʪʫʜʝʥʪʦʚ. ʆʥʠ 

ʙʳʩʪʨʦ ʦʩʚʦʠʣʠ ʠ ʦʮʝʥʠʣʠ ʷʚʥʫʶ çʬʠʰʢʫè ʚʝʙʠʥʘʨʦʚ ð ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʯ-

ʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʦʧʝʨʘʪʠʚʥʦ ʟʘʜʘʪʴ ʚʦʧʨʦʩ ʠ ʧʦʣʫʯʠʪʴ ʥʘ ʥʝʛʦ 

ʦʪʚʝʪ. ɹʦʣʝʝ ʪʦʛʦ, ʜʝʬʠʮʠʪ ʦʙʱʝʥʠʷ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʙʫʢʚʘʣʴʥʦ 

ʪʨʝʙʦʚʘʣʠ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʧʣʘʪʬʦʨʤ ʜʣʷ ʚʝʙʠʥʘ-

ʨʦʚ, ʨʘʙʦʪʘʪʴ ʩ ʯʘʪʦʤ, ʦʪʩʣʝʞʠʚʘʪʴ ʚʦʧʨʦʩʳ ʩʣʫʰʘʪʝʣʝʡ ʠ ʚʝʩʪʠ ʜʠʘʣʦʛ.  

ʇʨʦʠʟʦʰʣʦ ʦʙʝʩʮʝʥʠʚʘʥʠʝ ʯʠʩʪʦ çʟʥʘʥʠʝʚʳʭè ʣʝʢʮʠʡ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʴ ʟʘʯʠʪʳʚʘʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʦʤ-

ʤʝʥʪʘʨʠʷʤʠ. ʉʪʫʜʝʥʪʳ ʙʳʩʪʨʦ ʧʦʥʷʣʠ, ʯʪʦ ʧʨʦʱʝ ʥʘʡʪʠ ʧʦʜʦʙʥʳʡ ʤʘʪʝʨʠʘʣ ʚ 

ʠʥʪʝʨʥʝʪʝ (ʧʨʷʤʦ ʚʦ ʚʨʝʤʷ ʣʝʢʮʠʠ), ʧʨʦʩʤʦʪʨʝʪʴ ʝʛʦ ʠ ʧʦʥʷʪʴ ʩʫʪʴ, ʥʝ ʪʨʘʪʷ 
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ʚʨʝʤʷ ʥʘ ʟʘʧʠʩʠ ʩ ʛʦʣʦʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʠ-

ʦʙʨʝʣʠ ʟʘʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʠʣʠ ʢʦʥʢʨʝʪʥʳʡ ʨʝʟʫʣʴʪʘʪ, çʥʘʫʯʝʥʠʝè ʯʝʤʫ-

ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʤʫ, ʯʪʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʦʩʦʟʥʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ.  

ʆʙʫʯʘʶʱʠʝʩʷ ʦʭʦʪʥʦ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʣʶʙʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʘʢʪʠʚʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʣʝʢʮʠʦʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʚʳʩʢʘʟʳ-

ʚʘʣʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʠʩʘʭ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʠ 

ʣʝʛʢʦ ʦʩʚʘʠʚʘʣʠ.  

ʀʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ, ʚʳʟʦʚʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʝʩʪʴ ʪʨʝʪʴʷ ʧʨʠʯʠʥʘ ʥʝʚʦʟ-

ʚʨʘʱʝʥʠʷ ʢ ʧʨʦʰʣʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʪʨʝʙʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʝʣʝʥʥʦʡ ʨʘʙʦʪʳ ʢʘʢ ʚ ʙʠʟʥʝʩʝ, ʪʘʢ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜʩʪʝʛʥʫʣʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ. ɺʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʢʦʥʬʝʨʝʥʮ-ʧʣʘʪʬʦʨʤ, ʧʨʦʛʨʘʤʤ ʠ ʩʝʨʚʠʩʦʚ, 

ʧʨʝʜʣʘʛʘʶʱʠʭ ʫʩʣʫʛʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠʚʝʣʘ ʢ ʪʦʤʫ, ʯʪʦ ʜʝʡʩʪʚʫ-

ʶʱʠʝ ʢʦʤʧʘʥʠʠ ʵʢʩʪʨʝʥʥʦ ʨʘʩʰʠʨʷʣʠ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʧʨʦʱʘʣʠ ʜʦʩʪʫʧ ʠ 

ʩʥʠʞʘʣʠ ʮʝʥʳ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʘʤʠ ʚ ʥʘʜʝʞʜʝ ʧʦʣʫʯʠʪʴ ʵʬʬʝʢʪ ʥʘ ʤʘʩ-

ʰʪʘʙʝ. ʇʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʠʛʨʦʢʠ ð ʨʳʥʦʢ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ, 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʢʦʫʯʘʤʠ, ʪʨʝʥʝʨʘʤʠ, ʪʘʢ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʤʠ ʠ ʦʢʦʣʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʨʘʟʨʦʩʩʷ ʢʦʣʦʩʩʘʣʴʥʦ.  

ɽʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʢ 

ʚʳʧʫʩʢʥʠʢʘʤ ʚʫʟʦʚ: ʨʘʙʦʪʦʜʘʪʝʣʴ ʞʝʣʘʝʪ ʧʦʣʫʯʠʪʴ ʨʘʙʦʪʥʠʢʘ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʥʘʙʦʨʦʤ ʢʦʥʢʨʝʪʥʳʭ ʫʤʝʥʠʡ ʠ ʚʣʘʜʝʥʠʡ, ʮʝʥʠʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʚʣʘʜʝʥʠʝ 

IT-ʪʝʭʥʦʣʦʛʠʷʤʠ, ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʙʫʯʝʥʠʶ. ʅʝ ʧʦʜʪʚʝʨ-

ʞʜʝʥʥʳʝ ʧʨʘʢʪʠʢʦʡ ʟʥʘʥʠʷ ʢʘʢ ʪʘʢʦʚʳʝ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ 

ʚʘʞʥʳ.  

ʃʦʛʠʯʥʦ, ʯʪʦ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ 

ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʨʝʞʠʤʘ ʜʦʣʞʝʥ ʩʪʨʦʠʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ:  

¶ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʡ; 
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¶ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʦʩʚʦʝʥʠʝ ʫʤʝʥʠʡ ʠ ʚʣʘʜʝʥʠʡ, ʦʙʦʩʥʦʚʘʥʥʳʭ, ʧʦʜʢʨʝʧ-

ʣʝʥʥʳʭ ʪʝʦʨʠʝʡ;  

¶ ʫʯʝʪʘ ʢʣʠʧʦʚʦʩʪʠ ʤʳʰʣʝʥʠʷ, ʢʦʛʜʘ ʯʝʨʝʟ ʥʝʙʦʣʴʰʦʡ ʷʨʢʠʡ ʬʨʘʛ-

ʤʝʥʪ, ʢʘʨʪʠʥʢʫ, ʩʣʘʡʜ ʧʨʝʟʝʥʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʧʨʠʷʪʠʝ ʮʝʣʴʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ; 

¶ çʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠè, ʪ.ʝ. ʨʝʘʣʠʟʘʮʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʠʥʠ-ʛʨʫʧʧ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʦʥʢʨʝʪʥʦʛʦ ʦʪʯʫʞʜʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ; 

¶ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʦʜʦʣʞʘʷ ʟʘʥʠʤʘʪʴʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ; 

¶ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʩʢʦʣʴʢʫ ʦʪʢʘʟʳʚʘʪʴʩʷ 

ʦʪ ʫʞʝ ʦʩʚʦʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʩʩʤʳʩʣʝʥʥʦ ʠ ʥʝʣʦʛʠʯʥʦ.  

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʥʘʩʪʦʷʱʠʭ ʫʩʣʦ-

ʚʠʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʵʜʴʶʪʝʡʥʤʝʥʪʘ ð ʦʙʫʯʝ-

ʥʠʝ ʯʝʨʝʟ ʨʘʟʚʣʝʯʝʥʠʝ, ʪ.ʝ. ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʚʢʣʶʯʝʥʠʡ ʠʛʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʪʝʢʫʱʠʡ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ.  

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʜʝʡʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʦʚʦʛʦ ʧʨʠʝʤʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʘʥʜʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʢʨʝʪʥʦʛʦ (ʥʘ ʦʜʥʦ ʟʘ-

ʥʷʪʠʝ), ʣʠʙʦ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ (ʚ ʪʝʯʝʥʠʝ ʩʝʤʝʩʪʨʘ) ʧʨʦʝʢʪʘ. ʈʘʙʦʪʘʪʴ ʥʘʜ 

ʧʨʦʝʢʪʦʤ, ʦʬʦʨʤʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʚ ʣʶʙʦʡ ʫʜʦʙʥʦʡ ʜʣʷ ʥʠʭ 

ʧʨʦʛʨʘʤʤʝ, ʥʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ 

Trello, ʚ ʩʝʨʚʠʩʝ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ Padlet, ʥʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʝ Miro ʠ ʪ. ʜ. ʈʘʟʜʝʣʝʥʠʝ ʫʯʝʙ-

ʥʦʡ ʛʨʫʧʧʳ ʥʘ ʤʠʥʠ-ʢʦʤʘʥʜʳ ʧʦʟʚʦʣʠʪ ʚʢʣʶʯʠʪʴ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʜʨʘʡ-

ʚʝʨ ð ʝʱʝ ʦʜʠʥ ʘʩʧʝʢʪ ʠʛʨʳ. ɺʘʞʥʦ, ʯʪʦ ʧʨʦʝʢʪ ʟʘʚʝʨʰʘʝʪʩʷ ʢʦʥʢʨʝʪʥʳʤ ʦʪ-

ʯʫʞʜʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʪ.ʝ. ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʦʣʫʯʘʝʤʳʝ ʩʪʫʜʝʥ-

ʪʘʤʠ ʫʤʝʥʠʷ ʠ ʚʣʘʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʩʣʦʞʥʦ ʦʮʝʥʠʪʴ.  

ʍʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʦ ʩʝʙʷ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʟʘʢʨʝʧ-

ʣʷʶʪʩʷ ʟʘ ʥʝʩʢʦʣʴʢʠʤʠ ʥʘʩʪʘʚʥʠʢʘʤʠ-ʪʴʶʪʝʨʘʤʠ, ʚʳʩʢʘʟʘʚʰʠʤʠ ʛʦʪʦʚʥʦʩʪʴ 

ʧʦʤʦʛʘʪʴ ʩʚʦʠʤ ʪʦʚʘʨʠʱʘʤ ʚ ʦʩʚʦʝʥʠʠ ʜʠʩʮʠʧʣʠʥʳ. ʕʪʦ ʥʝʩʢʦʣʴʢʦ ʩʥʠʤʘʝʪ 
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ʥʘʛʨʫʟʢʫ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʞʝʣʘʶʱʠʭ ʜʝ-

ʪʘʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʭʠʪʨʦʩʧʣʝʪʝʥʠʷʭ ʢʫʨʩʘ (ʨʠʩ. 3). ʂʨʦʤʝ ʪʦʛʦ ð ʵʪʦ ʟʘʤʝ-

ʯʘʪʝʣʴʥʳʡ ʠʛʨʦʚʦʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘ-

ʛʦʧʨʠʷʪʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʛʨʫʧʧʝ, ʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ.  

 

ʈʠʩʫʥʦʢ 3 ð ʇʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ ʚ ʩʠʩʪʝʤʝ Trello 

ɺʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʵʜʴʶʪʝʡʥʤʝʥʪʘ ʚ ʫʯʝʙʥʦʤ ʧʨʦ-

ʮʝʩʩʝ ð ʤʥʦʞʝʩʪʚʦ (ʨʠʩ. 4)! ʅʫʞʥʦ ʪʦʣʴʢʦ ʠʤʝʪʴ ʞʝʣʘʥʠʝ ʠ ʚʢʣʶʯʠʪʴ ʬʘʥʪʘ-

ʟʠʶ. ʉ ʬʘʥʪʘʟʠʝʡ ʫ ʥʘʰʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʦʩʣʝ ʛʦʜʦʚʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʮʝʡʪʥʦʪʘ ʧʨʦʙʣʝʤ ʥʝʪ. ɸʜʘʧʪʠʨʦʚʘʣʠʩʴ.  

ʆʩʪʘʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʣʦʜʢʘ ʙʣʘʛʠʭ ʥʘʤʝʨʝʥʠʡ ʥʝ ʨʘʟʦʙʴʸʪʩʷ ʦ ʙʳʪ: 

ʞʝʣʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʦʞʠʜʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʙʫʜʫʪ ʦʙʝʩʧʝ-

ʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʨʫʢʦʚʦʜʩʪʚʘ ʚʫʟʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʘʧʛʨʝʡʜʦʤ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʠ ʦʧʣʘʪʳ ʪʨʫʜʘ ʧʝʜʘʛʦʛʦʚ, ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 



214 

ʂ
ʦ
ʤ
ʘ
ʥ
ʜ
ʥ
ʘ
ʷ
 
ʨ
ʘ
ʙ
ʦ
ʪ
ʘ

 Tik-Tok ð ʚʠʜʝʦʟʘʧʠʩʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢ-

ʪʦʤ;  

Miro, Padlet ð ʪʝʢʫʱʘʷ ʨʘʙʦʪʘ 

ʥʘ ʜʦʩʢʘʭ 

Trello, Miro, Padlet, Google-ʬʦʨʤʳ ð ʦʨʛʘ-

ʥʠʟʘʮʠʷ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ; 

Trello, Padlet ð ʫʧʨʘʚʣʝʥʠʝ ʥʘʩʪʘʚʥʠʯʝ-

ʩʪʚʦʤ; 

Trello, Padlet, Miro Google-ʬʦʨʤʳ ð ʷʨʢʦʝ 

ʦʪʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʨʝʚʥʦʚʘʥʠʷ 
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YouTube, Tik-Tok ð ʚʠ-

ʜʝʦʬʨʘʛʤʝʥʪʳ ʧʦ ʪʝʤʝ ʟʘʥʷ-

ʪʠʡ;  

Telegram ð ʵʢʩʧʨʝʩʩ-ʟʘʜʘʥʠʷ, 

ʦʧʨʦʩʳ, ʩʙʦʨ ʦʞʠʜʘʥʠʡ ʠ ʚʦ-

ʧʨʦʩʦʚ ʧʦ ʭʦʜʫ ʟʘʥʷʪʠʷ 

ʊʘʡʤʣʘʡʥ ð ʪʝʩʪ ʚ ʢʦʥʮʝ ʟʘ-

ʥʷʪʠʷ, ʧʨʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘ-

ʙʦʪʳ ʥʘ ʟʘʥʷʪʠʠ 

ʊʘʡʤʣʘʡʥ ð ʟʘʜʘʥʠʷ, ʤʘʪʝʨʠʘʣʳ ʢ ʟʘʥʷ-

ʪʠʷʤ, ʦʬʠʮʠʘʣʴʥʳʡ ʨʝʡʪʠʥʛ, ʛʨʘʬʠʢ ʜʠʩʮʠ-

ʧʣʠʥʳ, ʚʭʦʜʥʦʡ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠ ʠʪʦʛʦ-

ʚʳʡ ʪʝʩʪʳ ʧʦ ʜʠʩʮʠʧʣʠʥʝ; 

Moodle ð ʦʥʣʘʡʥ ʢʫʨʩʳ ʧʦ ʜʠʩʮʠʧʣʠʥʝ / 

ʤʦʜʫʣʷʤ ʜʠʩʮʠʧʣʠʥʳ;  

ʆʪʢʨʳʪʳʝ ʦʥʣʘʡʥ ʢʫʨʩʳ ð ʚ ʧʦʤʦʱʴ ʦʩʚʦʝ-

ʥʠʷ ʜʠʩʮʠʧʣʠʥʳ 

YouTube ð ʚʠʜʝʦʨʦʣʠʢʠ , ʥʘʧʨʠʤʝʨ, ʦʙʫʯʝ-

ʥʠʷ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʘʤʠ 

Padlet ð ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʜʦʩʢʝ 

 
ɸʫʜʠʪʦʨʥʳʝ ʟʘʥʷʪʠʷ ɺʥʝʘʫʜʠʪʦʨʥʘʷ ʨʘʙʦʪʘ 

ʈʠʩʫʥʦʢ 4 ð ʂʦʥʮʝʧʮʠʷ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʵʜʴʶʪʝʡʥʤʝʥʪʘ 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʅʆɺʓʁ ɺɽʂʊʆʈ ʈɽɸʃʀɿɸʎʀʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ, ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʆʅʃɸʁʅ ɸɻʈɽɻɸʊʆʈʓ 

ʍʘʯʘʪʫʨ ɺʦʣʦʜʷʝʚʠʯ ʐʘʛʦʷʥ 

ʘʩʧʠʨʘʥʪ 

Shagoyan94@bk.ru 

ʌɻɸʆʋ ɺʆ çʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʈʦʩʩʠʷ, ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

A NEW VECTOR FOR TH E IMPLEMENTATION OF EDUCATIONAL 

ACTIVITIES, EDUCATIO NAL ONLINE AGGREGATO RS 

Khachatur Volodyaevich Shagoyan 

Rostov State University of Economics, Russia, Rostov-on-Don 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʦʡ 

ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʦʣʴ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʦʥʣʘʡʥ ʘʛʨʝʛʘʪʦʨʦʚ ʚ ʧʦʩʪʨʦʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʫ-

ʯʝʥʠʷ. 

Abstract. The article deals with the information and digital vector of develop-

ment of scientific and educational activities and the role of online educational ag-

gregators in building a transformational model of learning. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦʚʘʷ ʩʨʝʜʘ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʦʥʣʘʡʥ ʘʛʨʝʛʘʪʦʨʳ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

Keywords: information and digital environment, transformation of the educa-

tional system, online aggregators, online learning, distance education. 

ʇʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʝʡʰʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʝʨʘʟʨʳʚʥʦ 

ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʐʠ-

ʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʠʜʝʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ 
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ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ. ʌʦʨʤʠʨʫʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦ-

ʚʳʡ, ʬʝʥʦʤʝʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ, ʛʜʝ ʛʣʘʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʚʳʩʪʫʧʘʝʪ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʥʣʘʡʥ 

ʧʣʦʱʘʜʦʢ ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʉʣʝʜʫʝʪ ʦʙʦʟʥʘʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʩʦʙʳʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʩ-

ʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

¶ ʩʝʛʦʜʥʷʰʥʠʡ ʤʠʨ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʜʝʣʦʚʳʝ ʦʪʥʦ-

ʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʮʠʬʨʦʚʳʤʠ ʠ ʧʝʨʝʭʦʜʷʪ ʚ ʦʥʣʘʡʥ ʩʨʝʜʫ; 

¶ ʩʪʨʝʤʣʝʥʠʝ ʨʘʟʚʠʪʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʛʦʩʫʜʘʨʩʪʚ ʧʦʚʳʩʠʪʴ ʢʘʯʝ-

ʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʛʜʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʙʳʣ ʚʳ-

ʙʨʘʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠ ʥʦʚʳʡ ʩʧʦʩʦʙ: ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʦʥʣʘʡʥ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ;  

¶ ʩʪʨʝʤʣʝʥʠʝ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʝ ʠ ʤʦʪʠʚʠʨʫʶʱʝʝ ʫʩʣʦʚʠʝ ʜʣʷ 

ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ʇʝʨʝʭʦʜ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʧʨʠʚʝʣ ʢ ʙʳʩʪʨʦʤʫ ʨʦʩʪʫ ʘʛʨʝʛʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ.  

ɺʝʜʫʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʘʛʨʝʛʘʪʦʨʳ ð ɻ ʪʦ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʬʠʨʤʳ, ʢʦ-

ʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʦʚ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ (ʚʫʟʦʤ) ʠ ʘʬʬʠʣʠ-

ʨʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ.  

ʀʩʪʦʨʠʯʝʩʢʠ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʢʘʢ ʢʦʥʮʝʧʮʠʷ ʚʦʩʭʦʜʠʪ ʢ 1989 ʛʦʜʫ 

ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʌʝʥʠʢʩʘ, ʯʝʡ ʦʥʣʘʡʥ-ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʝʪ 

ʧʦʭʚʘʩʪʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ 320 ʪʳʩ., ʩʪʫʜʝʥʪʦʚ. ɿʘ ʵʪʠʤ ʧʦʩʣʝʜʦʚʘʣ Cal Campus, 

ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʧʝʨʚʳʡ ʧʦʣʥʳʡ ʦʥʣʘʡʥ-ʫʯʝʙʥʳʡ ʧʣʘʥ ʚ 1994 ʛʦʜʫ, ʘ ʟʘʪʝʤ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ɼʞʦʥʩʘ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʧʝʨʚʳʤ ʘʢʢʨʝʜʠʪʦʚʘʥ-

ʥʳʤ ʧʦʣʥʦʩʪʴʶ ʚʝʙ-ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʚ 1996 ʛʦʜʫ.  

ʉʝʛʦʜʥʷ 96% ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʉʐɸ ʧʨʝʜʣʘʛʘʶʪ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʧʨʠʯʝʤ ʥʝ-

ʢʦʪʦʨʳʝ ʠʟ ʩʘʤʳʭ ʨʝʡʪʠʥʛʦʚʳʭ ʦʥʣʘʡʥ-ʩʪʝʧʝʥʝʡ ʧʨʝʜʣʘʛʘʶʪʩʷ ʪʨʘʜʠʮʠʦʥ-

ʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ Penn State, UCLA ʠ Columbia.  

 ʉʜʚʠʛ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʧʨʠʚʝʣ ʢ ʧʦʷʚʣʝʥʠʶ ʘʛʨʝʛʘʪʦʨʘ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʜʚʠʞʠʤʦʛʦ ʨʘʥʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ MOOC ʠ ʠʭ 
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ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʥʘʧʨʠʤʝʨ Open Courseware ʦʪ MIT ʠʣʠ 

Stanford. ɹʦʣʝʝ ʜʝʰʝʚʳʝ ʠ ʣʫʯʰʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ, 

Adobe Captivate, Storyline, Lectora Inspire ʠ ʪ. ʜ.) ʠ ʫʩʣʫʛʠ (ʥʘʧʨʠʤʝʨ, ʨʫʢʦʚʦʜ-

ʩʪʚʦ ʧʦ ʩʦʟʜʘʥʠʶ ʦʥʣʘʡʥ-ʢʦʥʪʝʥʪʘ ʩ ʧʦʤʦʱʴʶ Fedora ʠ Skilljar) ʜʝʤʦʢʨʘʪʠʟʠ-

ʨʦʚʘʣʠ ʩʦʟʜʘʥʠʝ ʢʦʥʪʝʥʪʘ, ʧʦʟʚʦʣʠʚ ʫʯʘʩʪʥʠʢʘʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʫʯʠʪʝʣʝʡ ʩʦʟʜʘʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʦʙʨʘʟʦʚʘ-

ʥʠʷ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.].  

ʄʆʆʉ ʧʨʝʜʦʩʪʘʚʠʣʠ ʠʤ ʜʦʩʪʫʧ ʢ ʨʳʥʢʫ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ 

ʫʩʢʦʨʠʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʪʝʥʪʘ, ʩʜʝʣʘʚ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʱʝʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʪʦʚʘʨʦʤ ʜʣʷ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʧʦʢʦʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʞʠʜʘʶʱʠʭ ʪʘ-

ʢʦʛʦ ʢʦʥʪʝʥʪʘ ʙʝʩʧʣʘʪʥʦ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʥʯʫʨʥʦʛʦ ʬʠ-

ʥʘʥʩʠʨʦʚʘʥʠʷ ʚʦʰʣʦ ʚ ʘʛʨʝʛʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʥʝ ʪʦʣʴʢʦ ʚ ʉʐɸ, ʥʦ ʠ ʚʦ ʚʩʝʤ 

ʤʠʨʝ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ SAP ʧʦ ʦʙʲʝʤʘʤ ʬʘʥʜʨʘʡʟʠʥʛʘ ʚ Edtech Global 

ʚ 2018ï2020 ʛʛ., 70 % IT- ʨʝʩʫʨʩʦʚ ʧʦʩʪʫʧʠʣʦ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʦʥʣʘʡʥ ʘʛʨʝ-

ʛʘʪʦʨʥʫʶ ʤʦʜʝʣʴ, ʚʦ ʛʣʘʚʝ ʩ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʉʐɸ, ʀʥʜʠʶ ʠ ʂʠʪʘʡ. 

ɿʘ 4-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2020 ʛʛ. ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʝʥʯʫʨʥʳʭ ʠʥʚʝʩʪʠ-

ʮʠʡ ʚ Edtech ʚ ʈʦʩʩʠʠ ʧʨʠʰʣʘʩʴ ʥʘ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ, ʧʦ ʩʫʪʠ, ʷʚʣʷʶʪʩʷ ʘʛ-

ʨʝʛʘʪʦʨʘʤʠ. ʆʜʥʘʢʦ, ʭʦʪʷ MOOC, ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʤʦʜʝʣʴ ʘʛʨʝʛʘʪʦʨʘ, ʙʳʩʪʨʦ 

ʥʘʙʨʘʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʧʦʜʧʠʩʘʣʘ ʤʠʣʣʠʦʥʳ ʩʪʫʜʝʥʪʦʚ, ʦʥʠ ʠʟʦ ʚʩʝʭ ʩʠʣ ʧʳ-

ʪʘʣʠʩʴ ʧʝʨʝʚʝʩʪʠ ʙʳʩʪʨʦ ʨʘʩʪʫʱʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʙʘʟʫ ʚ ʜʦʭʦʜʳ [0].  

Lynda ʠ Pluralsight ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʦʤ ʚʳʙʦʨʦʯʥʦʛʦ ʘʛʨʝʛʘʮʠʦʥʥʦʡ ʤʦ-

ʜʝʣʠ. ʆʥʠ ʠʛʨʘʶʪ ʩʢʦʨʝʝ ʨʦʣʴ ʠʟʜʘʪʝʣʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʞʝʩʪʢʠʤ ʦʪʙʦʨʦʤ ʠ ʨʝ-

ʜʘʢʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʩ ʫʩʣʫʛʘʤʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʦʥʝʯʥʦʛʦ ʚʠʜʝʦʚʳʭʦʜʘ ʧʦ-

ʩʪʘʚʱʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʕʪʠ 2 ʢʦʤʧʘʥʠʠ ʧʨʠʚʣʝʢʣʠ ʧʦʯʪʠ 

ʩʪʦʣʴʢʦ ʞʝ ʩʨʝʜʩʪʚ, ʩʢʦʣʴʢʦ ʢʨʫʧʥʝʡʰʠʝ 6 ʢʦʤʧʘʥʠʡ ʚ ʤʦʜʝʣʠ ʦʪʢʨʳʪʦʡ ʘʛʨʝ-

ʛʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʙʦʣʴʰʝ ʚ ʢʘʯʝʩʪʚʝ ʨʳʥʦʯʥʳʭ ʤʝʩʪ, ʯʝʤ ʠʟʜʘʪʝʣʠ. 

ʇʦʪʨʝʙʠʪʝʣʠ ʠ ʢʦʨʧʦʨʘʮʠʠ ʙʳʣʠ ʛʦʪʦʚʳ ʧʣʘʪʠʪʴ ʘʙʦʥʝʥʪʩʢʫʶ ʧʣʘʪʫ ʟʘ 

ʵʪʦʪ ʦʱʫʪʠʤʦ ʧʨʝʤʠʘʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʜʦʣʝ ʜʦʭʦ-

ʜʦʚ ʦʪʨʘʩʣʠ ʜʣʷ ʵʪʠʭ 2 ʢʦʤʧʘʥʠʡ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ Linkedin ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ 



218 

ʢʫʧʠʣ Lynda ʟʘ $1,5 ʤʣʨʜ., ʫʯʠʪʳʚʘʷ ʝʝ ʫʩʧʝʰʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʡ ʨʳʥʦʢ, ʢʦʪʦʨʦʤʫ MOOC ʧʳʪʘʶʪʩʷ ʧʦʜʨʘʞʘʪʴ (ʥʘʧʨʠʤʝʨ, ʧʘʨʪʥʝʨʩʪʚʦ 

Udacity ʩ AT&T ʠ Udemy ʩ 1800-Flowers). 

ɹʦʣʝʝ ʜʝʰʝʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ, ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʠ ʣʝʛʢʠʡ ʜʦ-

ʩʪʫʧ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʠ ʥʦʚʳʤ ʛʨʫʧʧʘʤ ʫʯʘʱʠʭʩʷ ʯʝʨʝʟ ʘʛʨʝʛʘʪʦʨʳ ð ʚʩʝ ʵʪʦ 

ʧʨʠʚʝʣʦ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʯʠʩʣʘ ʥʝʟʘʚʠʩʠʤʳʭ ʠʥʩʪʨʫʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʪʝʧʝʨʴ ʧʦʣʫʯʘʶʪ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʠʣʠ ʮʝʣʳʝ ʦʢʣʘʜʳ ʯʝʨʝʟ ʵʪʦʪ ʥʦʚʳʡ ʢʘʥʘʣ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʦʪ 

ʚʟʨʳʚ ʩʦʜʝʨʞʘʥʠʷ ʧʦʚʳʩʠʣ ʚʘʞʥʦʩʪʴ ʧʦʠʩʢʘ, ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʫʨʘʪʦʨʩʪʚʘ, ʙʫʜʴ 

ʪʦ ʨʝʜʘʢʪʦʨʩʢʠʝ ʠʣʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ.  

ʉʫʱʝʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʘʷ ʧʨʝʤʠʷ ʟʘ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʥʘ ʜʨʫʛʠʭ ʨʳʥʢʘʭ ʢʦʥ-

ʪʝʥʪʘ, ʪʘʢʠʭ ʢʘʢ ʤʫʟʳʢʘ ʠ ʚʠʜʝʦ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ Lynda ʠ Pluralsight ʜʦ ʩʠʭ ʧʦʨ 

ʢʘʧʠʪʘʣʠʟʠʨʦʚʘʣʠ ʵʪʫ ʧʦʪʨʝʙʥʦʩʪʴ, ʥʦʚʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʥʘʭʦʜʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʢʦʥʪʝʥʪ ʜʣʷ ʩʚʦʝʡ ʢʦʥʢʨʝʪʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, ʙʫʜʫʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʘʛ-

ʨʝʛʘʪʦʨʦʚ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʍʦʪʷ ʝʩʪʴ ʚʨʝʤʷ ʠ ʤʝʩʪʦ ʜʣʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʩʝ ʙʦʣʴʰʝ ʦʙʫʯʝʥʠʷ ʠ ʢʫʨʩʦʚ ʧʨʦʚʦʜʷʪʩʷ ʯʝʨʝʟ ʮʠʬʨʦ-

ʚʳʝ ʢʘʥʘʣʳ.  

ʀʤʝʥʥʦ ʟʜʝʩʴ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʳʭʦʜʷʪ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʨʝʰʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʟʘʜʘʯ ʚ 

ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʚ ʜʝʣʦʚʦʡ ʩʨʝʜʝ. ʕʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚʤrʠʨʘʶʪ, ʥʦ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ ʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ, ʠʩʧʦʣʴʟʫʷ IT- ʪʝʭ-

ʥʦʣʦʛʠʠ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʣʶʜʝʡ ʝʩʪʴ ʩʤʘʨʪʬʦʥʳ ʠ ʜʨʫʛʠʝ ʧʦʜ-

ʢʣʶʯʝʥʥʳʝ ʢ ʠʥʪʝʨʥʝʪʫ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʫʞʝ ʝʩʪʴ ʮʝʣʳʡ ʨʷʜ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦ-

ʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʦʙʫʯʝʥʠʝ ʧʨʦʱʝ ʠ ʙʳʩʪʨʝʝ.  
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ʇʣʘʪʬʦʨʤʳ ʜʣʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʜʘʞʝ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʳ, ʧʦʵʪʦʤʫ, 

ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʫʯʠʪʴ ʷʟʳʢ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠ ̫ʜʣʷ ʠʟʫʯʝ-

ʥʠʷ ʷʟʳʢʘ. ʀ ʜʣʷ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʝʩʪʴ ʣʫʯʰʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ 

ʦʥʣʘʡʥ-ʫʩʣʫʛʠ ʚ ʢʣʘʩʩʝ. ɽʩʪʴ ʪʘʢʞʝ ʢʦʜʠʨʫʶʱʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʜʣʷ ʰʢʦʣ. ɹʣʘ-

ʛʦʜʘʨʷ ʮʠʬʨʦʚʳʤ ʩʨʝʜʩʪʚʘʤ, ʦʙʫʯʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʦʩʪʘ. 

ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʦʙʫʯʘʶʱʠʭ ʧʣʘʪʬʦʨʤ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʛʣʫʙʦ-

ʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʙʫʜʫʱʝʤ.  

ʎʠʬʨʦʚʳʝ ʦʙʫʯʘʶʱʠʝ ʧʣʘʪʬʦʨʤ  rʭʦʪʷʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʩʪʨʫʢ-

ʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʘʤʷʪʠ ʫ ʩʪʫʜʝʥʪʦʚ, 

ʠʩʧʦʣʴʟʫʷ ʘʥʘʣʠʪʠʢʫ ʠ ʫʯʝʙʥʦʝ ʧʦʚʝʜʝʥʠʝ. 

ʇʦʩʢʦʣʴʢʫ ʀʥʪʝʨʥʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦʯʪʠ ʥʘ 85% ʨʦʩʩʠʡʩʢʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ ʠ ʧʦʯʪʠ ʥʘ 40% ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʮʠʬʨʦ-

ʚʦʡ ʨʘʟʨʳʚ ʙʦʣʴʰʝ ʥʝ ʙʫʜʝʪ ʧʨʦʙʣʝʤʦʡ. ɿʘʪʝʤ ʵʪʦʪ ʚʦʧʨʦʩ ʩʪʘʥʝʪ ʚʥʝʜʨʝʥʠʝʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʨʝʙʝʥʦʢ ʠ ʚʟʨʦʩʣʳʡ ʙʫʜʝʪ ʠʤʝʝʪ ʜʦʩʪʫʧ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [0]. 

ʅʦʚʳʝ ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʥʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʦʧʨʝʜʝʣʠʪʴ, 

ʯʪʦ ʠʤ ʥʫʞʥʦ ʫʟʥʘʪʴ, ʥʘʡʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʳ, ʧʨʠʤʝʥʠʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʡ ʧʨʦʙʣʝʤʝ ʠ ʦʮʝʥʠʪʴ ʧʦʣʫʯʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʕʪʦ 

ʧʦʚʳʰʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʇʦʤʠʤʦ ʧʨʠʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʮʠʬʨʦʚʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦ-

ʣʦʛʠʠ ʦʪʪʘʯʠʚʘʶʪ ʥʘʚʳʢʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦ-

ʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ.  

ʉʪʫʜʝʥʪʳ ʠʩʧʦʣʴʟʫʶʱʠʝ ʮʠʬʨʦʚʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩ ʠ ʙʦʣʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʨʘʩʰʠʨʝ-

ʥʠʠ ʩʚʦʝʡ ʙʘʟʳ ʟʥʘʥʠʡ. ʆʥʠ ʤʦʛʫʪ ʜʘʞʝ ʥʝ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʦʥʠ ʘʢʪʠʚʥʦ ʫʯʘʪʩʷ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʫʯʘʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʢʘʢ ʦʙʫʯʝ-
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ʥʠʝ ʢʦʣʣʝʛ, ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʦʙʨʘʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʥʮʝʧ-

ʪʫʘʣʴʥʳʝ ʢʘʨʪʳ, ʛʝʡʤʠʬʠʢʘʮʠʷ, ʧʦʩʪʘʥʦʚʢʘ, ʨʦʣʝʚʳʝ ʠʛʨʳ ʠ ʨʘʩʩʢʘʟʳʚʘʥʠʝ 

ʠʩʪʦʨʠʡ [4]. 

ʇʦʩʢʦʣʴʢʫ ʮʠʬʨʦʚʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ 

ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ, ʯʝʤ ʦʙʲʝʤʥʳʝ ʫʯʝʙʥʠʢʠ ʠʣʠ ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʣʝʢʮʠʠ, ʦʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʣʫʯʰʠʡ ʢʦʥʪʝʢʩʪ, ʙʦʣʴʰʝʝ ʯʫʚʩʪʚʦ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʙʦʣʝʝ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ʕʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʣʫʯʰʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʛʨʝʩʩ, ʵʪʦ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ 

ʤʦʪʠʚʘʮʠʶ ʠ ʧʦʜʦʪʯʝʪʥʦʩʪʴ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ ʦʙʫʯʘʶʱʠʝ 

ʧʣʘʪʬʦʨʤʳ, ʦʙʣʝʛʯʘʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫ-

ʜʝʥʪʘ ʩʜʝʣʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ, ʟʘʢʨʳʚ ʧʨʦʙʝʣʳ ʚ ʦʙʫʯʝʥʠʠ 

ʠ ʫʩʢʦʨʷʷ ʧʨʦʛʨʝʩʩ [5]. 

ʇʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʦʤʫ ʦʙʫʯʝʥʠʶ ʤʦʞʝʪ ʧʨʠʙʣʠʟʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʝʧʝ-

ʪʠʪʦʨʩʪʚʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʩʚʦʙʦʞʜʘʷ ʚʨʝʤʷ ʫʯʠʪʝʣʝʡ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ ʠ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ.  

ʂ ʧʨʠʤʝʨʫ, Panworld Education ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ ʫʨʦʢʦʚ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʠʭ ʟʘʜʘʯʠ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʪʘʢʞʝ 

ʤʦʛʫʪ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʦʥʣʘʡʥ-ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʫʯʝʙʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ, 

ʯʪʦʙʳ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʠ ʜʝʣʠʪʴʩʷ ʩʦʚʝʪʘʤʠ, ʘ ʪʘʢʞʝ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʩʚʷʟʠ ʩ 

ʛʣʦʙʘʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʆʥʠ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʪʴ 

ʩʝʙʷ ʩ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʣʷ ʩʚʦʝʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʠʩ-

ʧʦʣʴʟʫʷ ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ.  

Panworld Education ʧʨʝʜʣʘʛʘʝʪ ʦʮʠʬʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʚʢʣʶ-

ʯʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ ʠ ʦʙʦʛʘʱʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ, ʧʣʘʪ-

ʬʦʨʤʳ ʛʝʡʤʠʬʠʢʘʮʠʠ ʠ ʠʟʫʯʝʥʠʝ ʷʟʳʢʦʚ.  
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ʎʠʬʨʦʚʦʝ ʦʙʫʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢʦ ʚʩʝ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʛʘ-

ʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʩʪʨʘʠʚʘʝʤʦʡ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʠʭ ʣʠʯʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ.  

ʎʠʬʨʦʚʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ 

ʙʳʩʪʨʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʚ ʨʝʞʠʤʝ ʨʝ-

ʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʥʘʯʠʥʘʶʪ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʪʘʢʠʝ ʧʣʘʪʬʦʨʤʳ, ʢʘʢ ʩʠʩʪʝʤ rʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ 

(LMS) ʠʣʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʢʦʥʪʝʥʪʦʤ (LCMS). 

ʕʪʠ ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʣʝʟʥʳ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʢʘʢ ʜʣʷ ʦʥʣʘʡʥ, ʪʘʢ ʠ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ 

ʢʫʨʩʦʚ. ʇʦʩʪʘʚʱʠʢʠ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʠʩʧʦʣʴʟʫʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ, ʜʦʩʪʘʚʢʠ ʠ ʦʙʤʝʥʘ ʩʚʦʠʤ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʢʦʥʪʝʥʪʦʤ ʠ ʫʯʝʙ-

ʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʰʢʦʣʳ, ʫʯʝʙʥʳʝ ʮʝʥʪʨʳ, ʫʥʠʚʝʨʩʠʪʝʪʳ, ʢʦʣʣʝʜʞʠ ʠ ʷʟʳʢʦʚʳʝ ʰʢʦʣʳ, ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ (ʉʋʆ) ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʢʦʥʪʝʥ-

ʪʦʤ (ʉʋʆ). 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʮʠʬʨʦʚʦʝ ʫʯʝʙʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʫʨʩʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. ʆʜʥʘʢʦ ʚʩʝ 

ʙʦʣʴʰʝ ʦʨʛʘʥʠʟʘʮʠʡ ʠʥʚʝʩʪʠʨʫʶʪ ʚ ʪʝʭʥʦʣʦʛʠʶ LMS ʠ / ʠʣʠ LCMS ʜʣʷ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʘ ʩʚʦʠʤ ʩʪʫʜʝʥʪʘʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʥʣʘʡʥ-ʦʙʫʯʘʶʱʠʭ ʘʛʨʝʛʘʪʦʨʦʚ ʥʘ ʚʳʙʦʨ. ʅʝʢʦ-

ʪʦʨʳʝ ʠʟ ʥʠʭ ʦʩʥʦʚʘʥʳ ʥʘ ʦʙʣʘʢʝ, ʘ ʥʝʢʦʪʦʨʳʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. 

ʄʥʦʛʠʝ ʦʙʫʯʘʶʱʠʝ ʘʛʨʝʛʘʪʦʨʳ ʷʚʣʷʶʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʤʦʯʴ ʫʯʝʙʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘ ʩʯʝʪ ʫʜʦʙ-

ʩʪʚʘ ʦʥʣʘʡʥ-ʜʦʩʪʫʧʘ ʩ ʨʘʟʣʠʯʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ [6]. 



222 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʩʪʫʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʥʣʘʡʥ-ʦʙʫʯʘʶʱʠʭ ʘʛʨʝʛʘʪʦʨʦʚ ʠ 

ʧʨʦʛʨʘʤʤʘʭ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ 

ʬʦʨʤʘʪʘʤ, ʩʦʮʠʘʣʠʟʘʮʠʶ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʚʦʚʣʝʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʛʝʡʤʠʬʠʢʘ-

ʮʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʦʥʣʘʡʥ-ʘʛʨʝʛʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʟʘʩʣʫʞʠ-

ʚʘʁʪ ʩʚʦʝ ʚʥʠʤʘʥʠʷ: 

1. Moodle. Moodle ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʙʝʩʧʣʘʪʥʳʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʚ ʠʥʪʝʨʥʝʪʝ. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ 

ʨʝʰʝʥʠʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʷʚ-

ʣʷʝʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ, ʥʘʩʪʨʘʠʚʘʝʤʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʜʦʩʪʫʧʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

¶ Moodle ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʠ ʫʯʠʪʴʩʷ ʚʤʝʩʪʝ ʚ ʬʦʨʫʤʘʭ, ʛʣʦʩʩʘʨʠʷʭ, 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

¶ ʀʥʩʪʨʫʤʝʥʪ ʢʘʣʝʥʜʘʨʴ ʧʦʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʚʦʡ ʘʢʘʜʝʤʠʯʝʩʢʠʡ 

ʢʘʣʝʥʜʘʨʴ, ʩʨʦʢʠ ʧʨʦʚʝʜʝʥʠʷ ʢʫʨʩʦʚ ʠ ʛʨʫʧʧʦʚʳʝ ʚʩʪʨʝʯʠ. 

¶ ʇʨʘʢʪʠʯʥʘʷ ʨʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ ʠʟ ʦʙʣʘʯʥʳʭ ʩʣʫʞʙ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʷ MS OneDrive, Dropbox ʠ Google Drive. 

¶ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʠ ʜʦʙʘʚʣʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʘ ʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ʦʯʝʥʴ ʣʝʛʢʦ ʩ ʧʦʤʦʱʴʶ ʨʝʜʘʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚʦ ʚʩʝʭ ʚʝʙ-ʙʨʘʫʟʝʨʘʭ ʠ 

ʫʩʪʨʦʡʩʪʚʘʭ. 

¶ ʋʚʝʜʦʤʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʫʯʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ 

ʦʧʦʚʝʱʝʥʠʷ ʦ ʥʦʚʳʭ ʥʘʟʥʘʯʝʥʠʷʭ ʠ ʩʨʦʢʘʭ, ʩʦʦʙʱʝʥʠʷʭ ʥʘ ʬʦʨʫʤʝ ʠ ʣʠʯʥʳʭ 

ʩʦʦʙʱʝʥʠʷʭ ʜʨʫʛ ʜʨʫʛʫ.  

ʕʪʦ ʪʦʣʴʢʦ ʦʙʱʠʝ ʯʝʨʪʳ. ʀʥʪʝʨʬʝʡʩ Moodle ʫʜʦʙʝʥ ʜʣʷ ʥʘʚʠʛʘʮʠʠ, ʢʘʢ 

ʥʘ ʇʂ, ʪʘʢ ʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ.  

2. Edmodo. Edmodo ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʛʣʦʙʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʝʪʴʶ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʫʯʝʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ 

ʦʙʫʯʝʥʠʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʩʦ-

ʝʜʠʥʷʝʪ ʠʭ ʩ ʢʦʣʣʝʛʘʤʠ-ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʩʪʫʜʝʥʪʘʤʠ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ ʠ 
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ʜʘʞʝ ʨʦʜʠʪʝʣʷʤʠ. Edmodo ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʟʘʱʠʪʳ ʯʘʩʪʥʦʡ ʞʠʟʥʠ ʩʪʫʜʝʥ-

ʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʚ ʢʦʪʦʨʦʡ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʨʝʩʫʨʩʘʤʠ, ʠʩ-

ʧʦʣʴʟʫʷ ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʪʘʢ ʠ ʧʨʠʣʦʞʝʥʠʷ.  

Edmodo ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʰʢʦʣʴʥʳʤ 

ʣʠʜʝʨʘʤ ʠ ʫʯʠʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʱʥʫʶ ʘʥʘʣʠʪʠʢʫ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ, ʫʣʫʯʰʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʩ ʯʘʩʪʦʡ ʬʦʨʤʠʨʫʶʱʝʡ 

ʦʮʝʥʢʦʡ ʠ ʢʫʨʠʨʦʚʘʪʴ ʚʩʝ ʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. 

3. Schoology. Schoology ð ɻ ʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʜʣʷ ʚʳʩ-

ʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʜʘʞʝ ʢʦʨʧʦʨʘʮʠʡ. 

Schoology ð ʵʪʦ ʙʝʟʦʧʘʩʥʳʡ ʦʥʣʘʡʥ-ʘʛʨʝʛʘʪʦʨ ʩ ʦʜʥʦʡ ʮʝʣʴʶ: ʧʦʜʢʣʶ-

ʯʝʥʠʝ ʣʶʜʝʡ ʢ ʦʙʫʯʝʥʠʶ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ, ʫʧʨʘʚʣʷʪʴ ʠ ʦʙʤʝ-

ʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʝʩʫʨʩʘʤʠ ʩʦ ʩʚʦʠʤʠ ʩʪʫʜʝʥʪʘʤʠ. ʋʯʘʱʠʝʩʷ ʧʦʣʫ-

ʯʘʶʪ ʵʪʠ ʟʘʜʘʥʠʷ ʢʣʘʩʩʘ ʠ ʤʦʛʫʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʯʪʝʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʘ, ʚʳʙʨʘʥ-

ʥʳʝ ʠʭ ʫʯʠʪʝʣʝʤ. Schoology ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʣʝʛʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦ-

ʚʘʪʴ ʠ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʦʜʥʦʢʣʘʩʩʥʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʥʘʜ ʫʯʝʙʥʳʤʠ ʤʝ-

ʨʦʧʨʠʷʪʠʷʤʠ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ ʪʝʤʧʝ.  

4. Sakai ̫ ʚʣʷʝʪʩʷ 100% ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ. 

ʆʙʣʘʜʘʷ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʫʥʢʮʠʡ, Sakai ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʯʠʪʝʣʝʡ, ʩʪʫʜʝʥʪʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢ-

ʪʦʚ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʭʦʨʦʰʠʡ ʦʥʣʘʡʥ-ʢʣʘʩʩ. ʉʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Sakai ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʦʙʲʷʚʣʝʥʠʷ, 

ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʬʘʡʣʘʤʠ, ʜʦʩʪʘʚʢʫ ʟʘʜʘʥʠʡ, ʦʮʝʥʢʠ, ʫʯʝʙʥʠʢ 

ʦʮʝʥʦʢ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. Sakai ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʘʢʘʜʝ-

ʤʠʯʝʩʢʠʝ ʫʯʨʝʞʜʝʥʠʷ. 

5. Showbie. Showbie ʚʳʩʪʫʧʘʝʪ ʟʘ ʧʦʜʢʣʶʯʝʥʥʳʡ ʢʣʘʩʩ ʩ ʘʢʮʝʥʪʦʤ ʥʘ 

ʧʨʝʧʦʜʘʚʘʥʠʝ, ʘ ʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ. Showbie ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʚʩʝ ʦʩʥʦʚʥʳʝ ʠʥ-

ʩʪʨʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʙʝʟʙʫʤʘʞʥʦʤ ʢʣʘʩʩʝ ʚ ʦʜʥʦʤ ʧʨʦʩʪʦʤ ʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʠ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ Showbie ʚʤʝʩʪʦ ʜʨʫʛʠʭ ʧʣʘʪʬʦʨʤ, ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝ-

ʥʠʝʤ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʧʦʪʨʘʯʝʥʥʦʛʦ ʥʘ ʙʦʨʴʙʫ ʪʝʭʥʠʯʝʩʢʦʡ 

ʫʩʪʘʥʦʚʢʦʡ, ʠ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʫʯʝʥʠʷ. ʌʫʥʢʮʠʠ Showbie ʨʘʟʨʘʙʦʪʘʥʳ, 

ʯʪʦʙʳ ʠʤʝʪʴ ʧʦʜʢʣʶʯʝʥʥʳʡ ʢʣʘʩʩ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʠ ʦʙʩʫʞʜʝ-

ʥʠʝ. 

ɼʨʫʛʠʤʠ ʬʫʥʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ʘʥʥʦʪʘʮʠʠ, ʟʘʯʝʪʥʘʷ ʢʥʠʞʢʘ, 

ʩʦʟʜʘʥʠʝ ʠ ʥʘʟʥʘʯʝʥʠʝ ʟʘʜʘʥʠʡ, ʧʦʨʪʬʦʣʠʦ ʩʪʫʜʝʥʪʦʚ ʠ ʜʦʙʘʚʣʝʥʠʝ ʛʦʣʦʩʦʚʳʭ 

ʟʘʤʝʪʦʢ ʢ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ.  

6. Google Classroom ð ʵʪʦ ʙʝʩʧʣʘʪʥʘʷ ʚʝʙ-ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʠʥʪʝ-

ʛʨʠʨʫʝʪ ʘʢʢʘʫʥʪ G Suite for Education ʩʦ ʚʩʝʤʠ ʚʘʰʠʤʠ ʩʝʨʚʠʩʘʤʠ G Suite, ʪʘ-

ʢʠʤʠ ʢʘʢ Google Docs, Gmail ʠ Google Calendar. ʉʪʫʜʝʥʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

Google docs, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʬʦʨʤʳ, ʩʣʘʡʜʳ ʠ ʩʘʡʪʳ ʠ ʭʨʘʥʠʪʴ ʠʭ ʚ ʧʨʘ-

ʚʠʣʴʥʦʡ ʧʘʧʢʝ. 

Google classroom ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʩʦʟʜʘʚʘʪʴ ʢʣʘʩʩʳ, ʨʘʩʧʨʝʜʝʣʷʪʴ ʟʘʜʘ-

ʥʠʷ, ʦʙʱʘʪʴʩʷ ʠ ʦʩʪʘʚʘʪʴʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ. ʋʯʠʪʝʣʷ ʤʦʛʫʪ ʙʳʩʪʨʦ ʫʚʠʜʝʪʴ, 

ʢʪʦ ʠʤʝʝʪ ʠʣʠ ʥʝ ʟʘʚʝʨʰʠʣ ʨʘʙʦʪʫ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʷʤʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʚ ʨʝ-

ʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʦʮʝʥʢʠ ʧʨʷʤʦ ʚ ʢʣʘʩʩʝ Google. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ ʩʦʟʜʘ-

ʥʠ̫ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʜʘʥʥʫʶ ʩʨʝʜʫ ʥʦ-

ʚʝʡʰʠʭ IT-ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʥʣʘʡʥ ʘʛʨʝʛʘʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʮʠʬʨʦ-

ʚʦʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ ʦʪʢʨʳʚʘʝʪ ʘʙʩʦʣʶʪʥʦ ʥʦ-

ʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʜʣʷ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ.  

ɼʘʥʥʦʝ ʧʦʥʷʪʠʝ ̫ ʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʮʠʚʠʣʠʟʦʚʘʥʥʳʤ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ.  
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SOCIAL  CODING IN EDUCATION  PROCESS 

Anton Shtanyuk 

Nizhny Novgorod State Technical University, Russia, Nizhny Novgorod  

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʠʜʝʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʦ-

ʮʠʘʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜ-

ʭʦʜ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ, ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʨʦʩʪʫ ʤʦʪʠʚʘʮʠʠ ʫ ʩʪʫʜʝʥʪʦʚ, ʫʩʢʦʨʷʝʪ ʠ ʦʙʦʛʘʱʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝ-

ʥʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʢʦʣ-

ʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. 

Abstract. The article considers the ideas of using social coding elements in 

the training of IT professionals. It is shown that the approach that uses social coding 

elements enhances students' motivation, accelerates and enriches the learning pro-

cess, as well as fosters professional teamwork skills. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, GitHub, ʫʯʝʙʥʳʡ ʧʨʦ-

ʮʝʩʩ. 

Keywords: social programming, GitHub, education process 

ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʝʡ ɺʋɿʦʚ, ʦʯʝʥʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ 
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ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʮʝ-

ʥʠʚʘʥʠʷ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʧʨʘʢʪʠʢʝ, ʪʘʢ ʠ ʠʟ-ʟʘ ʥʝʞʝʣʘʥʠʷ ʤʥʦʛʠʭ 

ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʦʱʝ ʜʘʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴ-

ʥʳʝ ʟʘʜʘʥʠʷ, ʘ ʧʦʪʦʤ ʧʨʦʚʝʨʷʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʪʘʢʞʝ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʦ. ʇʨʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʦʣʠ 

ʚʥʫʪʨʠ çʢʦʣʣʝʢʪʠʚʘè, ʜʘʚʘʪʴ ʟʘʜʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʣʷʤʠ ʠ ʦʮʝʥʠʚʘʪʴ ʧʦ 

ʙʦʣʝʝ ʩʣʦʞʥʦʤʫ ʥʘʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ, ʥʦ ʠ ʵʣʝʤʝʥʪʳ ʩʦʮʠʘʣʴʥʦʛʦ, ʜʦʣʞʥʦʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [5]. 

ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨ ʩʦʚʨʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʘʩʪʠʝ ʚ ʢʦʣʣʝʢ-

ʪʠʚʘʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʂʦʤʧʘʥʠʠ, ʚ ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪ ʚʯʝʨʘʰʥʠʝ 

ʚʳʧʫʩʢʥʠʢʠ ɺʋɿʦʚ, ʜʦʣʞʥʳ ʪʨʘʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʠʣʳ ʠ ʩʨʝʜʩʪʚʘ ʥʘ ʠʥʪʝ-

ʛʨʘʮʠʶ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʢʦʣʣʝʢʪʠʚ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʥ-

ʩʪʠʪʫʪʦʤ çʤʝʥʪʦʨʩʪʚʘè, ʠʣʠ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ, ʢʦʛʜʘ ʢ ʙʳʚʰʝʤʫ ʩʪʫʜʝʥʪʫ ʧʨʠ-

ʢʨʝʧʣʷʶʪ ʦʧʳʪʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʧʦʤʦʯʴ ʝʤʫ ʦʩʚʦʠʪʩʷ ʚ 

ʥʦʚʦʡ ʩʨʝʜʝ. ɺ ʢʘʯʝʩʪʚʝ ʜʨʫʛʦʛʦ ʩʨʝʜʩʪʚʘ, ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘ ʩʠʩʪʝʤʫ ʪʨʝʥʠʥ-

ʛʦʚ, ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʧʣʦʯʝʥʠʶ ʢʦʣʣʝʢʪʠʚʘ, ʧʨʦʚʦʜʠʤʳʭ ʢʦʤʧʘʥʠʝʡ. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʨʘʟʚʠʪʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʵʣʝʤʝʥʪʳ ʦʙʱʝʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ. 

ʆʙʱʝʩʪʚʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆ (social coding) ʷʚʣʷʝʪʩʷ ʥʝʫʩʪʦʷʚʰʠʤʩʷ 

ʪʝʨʤʠʥʦʤ ʜʣʷ ʨʫʩʩʢʦʛʦʚʦʨʷʱʝʡ ʘʫʜʠʪʦʨʠʠ. ɽʛʦ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʩ çʩʦʮʠʘʣʴ-

ʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤè, ʧʦʥʷʪʠʝʤ ʠʟ ʦʙʣʘʩʪʠ ʩʦʮʠʦʣʦʛʠʠ. ʀʜʝʷ ʦʙʱʝʩʪʚʝʥ-

ʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʣʶʜʠ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʜʦʛʦʚʦʨ-

ʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʦʙʱʠʤ ʪʨʫʜʦʚʳʤ ʜʦʛʦʚʦʨʦʤ), ʦʙʲʝʜʠʥʷʶʪʩʷ 

ʚʤʝʩʪʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʭʦʪʷ ʚ 

ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʢʦʥʪʝʢʩʪʝ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʠ ʦ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʦ-

ʟʜʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ (ɺʠʢʠʧʝʜʠʷ). ʊʘʢʦʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʠʤʝʝʪ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  



228 

ʇʨʘʢʪʠʢʘ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ ʨʦʜʠʣʘʩʴ ʚ ʦʪʚʝʪ ʥʘ ʢʦʤʤʝʨʮʠʘʣʠ-

ʟʘʮʠʶ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʂʦʤʧʘʥʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʳ-

ʧʫʩʢʘʶʪ ʇʆ ʧʦʜ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʣʠʮʝʥʟʠʷʤʠ, ʯʪʦ ʪʦʣʢʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʦʪʢʨʳʪʦʛʦ ʠ ʙʝʩʧʣʘʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʝʪʝʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʫʜʘʝʪʩʷ ʢʦʦʨ-

ʜʠʥʠʨʦʚʘʪʴ ʧʦʜʦʙʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ [2]. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʘʡʪʳ (ʭʦʩʪʠʥʛ-ʧʣʦʱʘʜʢʠ ʜʣʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʝʢʪʦʚ). ʂʨʫʧʥʝʡʰʠʤ ʭʦʩʪʠʥʛʦʤ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ 

GitHub.com, ʥʘ ʢʦʪʦʨʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 40 ʤʣʥ. ʨʘʟʨʘʙʦʪʯʠʢʦʚ [3]. 

ɺʪʦʨʳʤ ʢʨʫʧʥʝʡʰʠʤ ʩʘʡʪʦʤ ʷʚʣʷʝʪʩʷ BitBucket.org, ʥʘ ʢʦʪʦʨʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦ-

ʚʘʥʳ ʙʦʣʝʝ 10 ʤʣʥ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ [1].  

ɺ ʉʐɸ ʧʨʦʞʠʚʘʶʪ ʦʢʦʣʦ 20 % ʧʦʣʴʟʦʚʘʪʝʣʝʡ GitHub, ʦʩʪʘʣʴʥʳʝ 80% 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʟʘʭʦʜʷʪ ʠʟ ʂʠʪʘʷ, ʀʥʜʠʠ, ɻʝʨʤʘʥʠʠ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʗʧʦʥʠʠ, 

ʂʘʥʘʜʳ, ʌʨʘʥʮʠʠ, ʈʦʩʩʠʠ, ɹʨʘʟʠʣʠʠ, ɻʦʥʛʢʦʥʛʘ, ʅʠʜʝʨʣʘʥʜʦʚ, ɸʚʩʪʨʘʣʠʠ, 

ʖʞʥʦʡ ʂʦʨʝʠ, ʀʩʧʘʥʠʠ, ʋʢʨʘʠʥʳ, ʇʦʣʴʰʠ, ʉʠʥʛʘʧʫʨʘ, ʀʥʜʦʥʝʟʠʠ, ʊʘʡʚʘʥʷ 

ʠ ɺʴʝʪʥʘʤʘ (ʧʦ ʫʙʳʚʘʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʨʚʠʩʘ). ɿʘ ʛʦʜ ʙʳʣʦ ʩʦ-

ʟʜʘʥʦ 44 ʤʣʥ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʯʠʩʣʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʦʟʜʘʚʰʠʭ ʩʚʦʡ ʧʝʨʚʳʡ 

ʧʨʦʝʢʪ, ʚ ʵʪʦʤ ʛʦʜʫ ʥʘ 44% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʦʰʣʦʤ. ʇʦʯʪʠ 1.3 ʤʣʥ ʥʦʚʳʭ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʝʨʝʜʘʣʠ ʩʚʦʠ ʠʟʤʝʥʝʥʠʷ ʦʪʢʨʳʪʳʤ 

ʧʨʦʝʢʪʘʤ [4]. 

ʇʝʨʝʯʠʩʣʠʤ ʪʠʧʦʚʳʝ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʦʩʪʠʥʛ-ʧʣʦʱʘʜʦʢ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ: 

1. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ. ʉʝʨʚʝʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʠʥʜʠ-

ʚʠʜʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʧʦ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʧʨʠʛʣʘʰʝʥʠʶ, ʥʦ ʨʝʯʴ ʦʙ ʦʙʱʝʩʪʚʝʥʥʦʡ ʢʦʤʧʦ-

ʥʝʥʪʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʠʜʝʪ. 
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2. ʇʘʩʩʠʚʥʳʡ. ʅʘʟʦʚʝʤ ʪʘʢ ʩʮʝʥʘʨʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʝʢʪ ʥʦʩʠʪ ʦʪ-

ʢʨʳʪʳʡ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʙʝʪʘ-ʪʝʩʪʝʨʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘʝʪ ʦʙ-

ʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʧʘʩʩʠʚʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ. 

3. ɸʢʪʠʚʥʳʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʪʦʣʴʢʦ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʜʫʢʪ, ʥʦ ʠ ʧʨʠ-

ʥʠʤʘʝʪ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ. ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ 

çforkè ð ʚʝʪʚʣʝʥʠʝ. ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʣʦʱʘʜʢʠ ʤʦʞʝʪ ʩʢʦʧʠʨʦʚʘʪʴ ʚ 

ʩʚʦʡ ʘʢʢʘʫʥʪ ʩʦʜʝʨʞʠʤʦʝ ʜʨʫʛʦʛʦ ʦʪʢʨʳʪʦʛʦ ʧʨʦʝʢʪʘ ʠ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʥʘʜ ʵʪʠʤ 

ʧʨʦʝʢʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʣʠʙʦ ʧʦʷʚʣʷʶʪʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʝʨʩʠʠ ʠʩ-

ʭʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʘʚʪʦʨʫ 

ʥʘʯʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ.  

ʂʘʢ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʧʦʜʭʦʜʳ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ? ʊʦ 

ʯʪʦ ʢʘʞʜʳʡ ʦʙʫʯʘʶʱʠʡʩʷ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦ-

ʝʢʪʳ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʥʝ ʚʳʟʳʚʘʝʪ ʥʠʢʘʢʠʭ ʩʦʤʥʝʥʠʡ. ɻʦʨʘʟʜʦ 

ʠʥʪʝʨʝʩʥʝʝ, ʝʩʣʠ ʫʜʘʯʥʳʝ ʨʝʰʝʥʠʷ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʜ-

ʭʚʘʪʳʚʘʶʪʩʷ ʜʨʫʛʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. ʋʯʝʙʥʳʡ ʧʨʦʝʢʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦ-

ʞʝʪ ʚʳʨʘʩʪʠ ʚ ʩʝʨʴʝʟʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙ-

ʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ [6]. 

ɽʱʝ ʣʫʯʰʝ, ʝʩʣʠ ʦʙʫʯʘʶʱʠʝʩʷ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʨʘʙʦʪʝ ʥʘʜ ʠʟʚʝʩʪʥʳʤʠ 

ʧʨʦʝʢʪʘʤʠ ʠ ʧʨʠʥʠʤʘʶʪ ʚ ʥʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʘʛʝʥʪʩʪʚʘ ʧʦ ʧʦʜʙʦʨʫ ʧʝʨʩʦʥʘʣʘ ʫʞʝ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʘʢʪʠʢʫ ʧʦʠʩʢʘ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʘʢʢʘʫʥʪʦʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʝʟʶʤʝ, ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʧʦʨʪʬʦʣʠʦ, ʚʣʠʷ-

ʶʱʝʛʦ ʥʘ ʢʘʨʴʝʨʫ ʤʦʣʦʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʟʦʨʳ ʢʦʜʘ (code review), ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʚʩʪʨʦʝʥʳ ʚ ʠʥʪʝʨʬʝʡʩ 

GitHub. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʦʙʟʦʨʘʤ ʤʦʞʥʦ ʨʘʟʚʠʚʘʪʴ ʧʨʘʢʪʠʢʫ ʯʪʝʥʠʷ ʯʫʞʦʛʦ 

ʢʦʜʘ, ʥʘʭʦʜʠʪʴ ʚʳʷʚʣʷʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʠʩʭʦʜʥʦʤ ʢʦʜʝ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʊʘʢʘʷ ʧʨʘʢʪʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ, ʧʦʚʳʰʘʝʪ 
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ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʧʨʠʚʝʜʝʤ ʨʘʜʠʘʣʴʥʫʶ ʠ ʢʘʣʝʥʜʘʨʥʫʶ ʜʠʘʛʨʘʤʤʳ 

ʘʢʪʠʚʥʦʩʪʠ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ-ʚʳʧʫʩʢʥʠʢʘ ʠʥʩʪʠʪʫʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠ-

ʪʝʪʘ (ʨʠʩʫʥʢʠ 1, 2). 

 

ʈʠʩʫʥʦʢ 1 ð ʈʘʜʠʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘ 

 

ʈʠʩʫʥʦʢ 2 ð ʂʘʣʝʥʜʘʨʥʘʷ ʢʘʨʪʘ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ɼʠʘʛʨʘʤʤʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʦʢʘʟʳʚʘʝʪ ʧʨʦʮʝʥʪʳ ʨʘʟʥʳʭ ʚʠ-

ʜʦʚ ʘʢʪʠʚʥʦʩʪʠ. ʇʘʨʘʤʝʪʨ çCommitsè ʦʪʦʙʨʘʞʘʝʪ ʯʠʩʣʦ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥ-

ʥr ʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʝʢʪʳ. ʇʘʨʘʤʝʪʨ çCode reviewè ʧʦʢʘʟʳʚʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʟʦʨʦʚ ʢʦʜʘ, ʘ ʧʘʨʘʤʝʪʨ çPull requestsè ʩʦʦʙʱʘʝʪ ʦ 

ʢʦʣʠʯʝʩʪʚʝ ʟʘʧʨʦʩʦʚ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʇʦ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʠ ʨʘʙʦʪʝ ʢʘʢ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ, 

ʪʘʢ ʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʤʠ ʧʨʦʝʢʪʘʤʠ. 

ɺʪʦʨʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦ ʯʝʣʦʚʝʢ ʨʘʙʦʪʘʝʪ 

ʥʘ ʠʥʪʝʨʥʝʪ-ʭʦʩʪʠʥʛʝ. ʇʫʩʪʦʡ ʢʚʘʜʨʘʪʠʢ ʛʦʚʦʨʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʝʥʴ. ɿʝʣʝʥʳʡ ʮʚʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʠ ʯʝʤ 

ʪʝʤʥʝʝ ʦʪʪʝʥʦʢ, ʪʝʤ ʚʳʰʝ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʚʳ-

ʩʦʢʦʤ ʫʨʦʚʥʝ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʥʘʣʠʯʠʝ 



231 

ʙʦʣʴʰʦʛʦ ʧʨʦʮʝʥʪʘ code review ʠ pull requests ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʯʘʩʪʠʠ ʚ 

ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʘʭ ʦʪʢʨʳʪʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʘʢʪʠʢʠ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʢʘʢ ʥʘ ʧʨʦ-

ʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʩʘʤʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʪʘʢ ʢʘʢ ʫʣʫʯʰʘʝʪ 

ʥʘʚʳʢʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ çʧʦʨʪʬʦʣʠʦè. ʅʫ ʠ ʢʦʥʝʯʥʦ, ʚ ʚʳʠʛʨʳʰʝ ʦʢʘʟʳʚʘʝʪʩʷ ʚʩʝ ʦʙ-

ʱʝʩʪʚʦ, ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʠ ʨʘʟʚʠʪʠʶ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. BITBUCKET.  URL: https://bitbucket.org. 

2. Raymond, E. S. The Cathedral & the Bazaar / Eric S. Raymond. Sebasto-

pol: OôReilly, 2001. 250 p. 

3. GITHUB. URL: https://github.com. 

4. GitHub ʦʧʫʙʣʠʢʦʚʘʣ ʝʞʝʛʦʜʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʦʪʯʝʪ. ʊʝʢʩʪ: ʵʣʝʢ-

ʪʨʦʥʥʳʡ // ʀʥʪʝʨʥʝʪ-ʧʨʦʝʢʪ ʍʘʙʨ. URL: https://habr.com/ru/news/t/475094/. 

5. ɻʣʘʜʩʢʠʭ, ɼ. ʉ. ʆ ʧʨʦʙʣʝʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫ ʙʘʢʘʣʘʚʨʦʚ IT-ʥʘʧʨʘʚʣʝʥʠʷ / ɼ. ʉ. ɻʣʘʜʩʢʠʭ, 

ɸ. ɸ. ʐʪʘʥʶʢ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. 2015. 

 ̄5. ʉ. 71ï74.  

6. ʐʪʘʥʶʢ, ɸ. ɸ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʝʨʩʠʷʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ / ɸ. ɸ. ʐʪʘʥʶʢ. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʉʦʚʨʝʤʝʥʥʳʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 2015. ̄  3. ʉ. 19ï21.  

 

 



232 

ʅɸʋʏʅʓɽ ʀ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʈɽʐɽʅʀʗ 

ɼʃʗ ʇʈɽɼʇʈʀʗʊʀʁ ʅɸ ʇʋʊʀ ʎʀʌʈʆɺʀɿɸʎʀʀ 

ʋɼʂ 377.354.016:[62:004] 

ʇʣʘʢʩʠʥʘ ʃ. ʊ., ʗʨʦʰʠʥʩʢʠʡ ɸ. ʉ. 

ʇʈʀʄɽʅɽʅʀɽ ʇʈʆɻʈɸʄʄʓ ʇʈʆʏʅʆʉʊʅʆɻʆ ʈɸʉʏɽʊɸ 

ɺ ʋʉʃʆɺʀʗʍ ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ  

ʃʶʙʦʚʴ ʊʠʤʦʬʝʝʚʥʘ ʇʣʘʢʩʠʥʘ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

plt2006v@yandex.ru 

ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ɽʢʘʪʝʨʠʥʙʫʨʛ 

ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ ʗʨʦʰʠʥʩʢʠʡ 

ʤʘʛʠʩʪʨʘʥʪ 

alexandr.yariy@mail.ru 

ʌɻɸʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʈʦʩʩʠʷ, ɽʢʘʪʝʨʠʥʙʫʨʛ 

APPLICATION OF THE S TRENGTH CALCULATION PROGRAM IN 

THE CONDITIONS OF AN  INDUSTRIAL ENTERPRI SE 

Lyubov Timofeevna Plaksina 

Russian State Vocation Pedagogical University, Russia, Yekaterinburg  

Alexander Sergeevich Yaroshinsky  

Russian State Vocation Pedagogical University, Russia, Yekaterinburg 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʝ ʧʨʠʤʝʥʝ-

ʥʠʷ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʯʥʦʩʪʥʳʭ ʵʢʩʧʨʝʩʩ-ʨʘʩʯʝʪʦʚ 

ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠʚʝʜʝʥr  ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʧʳʪ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʫʢʘʟʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ.  
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Abstract. The article considers the possibilities and significance of the applied 

information program for strength Express calculations of solid-state objects. The 

features and experience of training specialists of industrial enterprises under this 

program are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʦʤʳʰʣʝʥ-

ʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʨʦʯʥʦʩʪʥʦʡ ʨʘʩʯʝʪ, ʤʘʛʠ-

ʩʪʨʘʥʪ, ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ. 

Keywords: digitalization, training of specialists, industrial enterprise, infor-

mation program, strength calculation, master's degree, project-based learning 

method. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ ʧʝʨʝʭʦʜ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʥʦʚʳʤ ʤʦʜʝʣʷʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʩʧʦʩʦʙʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʚʳʟʳʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʨʘʤʠ ð ʮʠʬʨʦʚʠ-

ʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʝ ʧʝʨ-

ʩʦʥʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʂʦʨʧʦʨʘʪʠʚʥʳʡ ʫʯʝʙʥʳʡ ʮʝʥʪʨ ʨʝʘʣʠ-

ʟʫʝʪ ʠʜʝʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʫʢʠ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʙʠʟʥʝʩʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠ-

ʩʪʝʤʳ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʳʩʪʨʦʝʥʥʦʡ ʚ ʨʘʤʢʘʭ ʠʜʝʦʣʦʛʠʠ ʠ ʩʪʨʘ-

ʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʝʨʩʦ-

ʥʘʣʘ [1]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʝʢʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʧʨʦʮʝʩʩʫ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ). ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʵʪʦʤ ʝʱʝ 

ʪʦʣʴʢʦ ʚʳʙʠʨʘʶʪ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ, 

ʤʥʦʛʠʝ ʫʞʝ ʘʢʪʠʚʥʦ ʦʩʚʘʠʚʘʶʪ ʧʨʠʦʙʨʝʪʝʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʉɸʇʈ, ʪʘʢ 

ʢʘʢ ʵʪʦ ʧʦʜʥʠʤʘʝʪ ʧʨʦʝʢʪʥʫʶ ʨʘʙʦʪʫ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʉɸʇʈ ʵʪʦʤ ʩʤʳʩʣʝ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʠʤʫʤʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘ-
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ʨʘʤʝʪʨʦʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʫʚʝʣʠʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʷ, ʧʦʚʳ-

ʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʚʨʝʤʝʥʠ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʉɸʇʈ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʦʣʞʥʦ ʩʪʘʪʴ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʜʛʦʪʦʚʢʠ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʫʞʝ ʩʝʛʦʜʥʷ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʧʫʩʢ-

ʥʠʢʦʚ ʚʫʟʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʕʪʦʪ ʬʘʢʪ ʩʪʘʣ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠ ʚʳʙʦʨʝ ʪʝʤʳ 

ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʘʚʪʦʨʦʚ ʜʘʥʥʦʡ ʩʪʘʪʴʠ (ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʘʛʠʩʪʝʨ-

ʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʤʘʛʠʩʪʨʘʥʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [2]. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʪʨʝʙʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʝʡʩʪʚʠʡ ʥʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ, ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʦʡ ʯʘʩʪʠ ʠʟʜʝʣʠʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʟʜʝʣʠʷ ʠ ʝʛʦ 

ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʜʘʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ 

ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʦʯʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ ʧʨʠ ʧʦʤʦʱʠ 

ʘʩʩʦʮʠʘʪʠʚʥʦʡ ʩʚʷʟʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ. ɼʣʷ ʧʦʜʦʙʥʳʭ ʨʘʩ-

ʯʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʳ ʢʘʢ SolidWorks Simulation, ʂʆʄʇɸʉ 3D 

APM FEM, T-FLEX CAD, ɸʈʄ WinMashine ʠ ʪ. ʜ. ʉʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʨʘʩ-

ʯʝʪʘ APM FEM ʚʳʙʨʘʥʘ ʩ ʫʯʝʪʦʤ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʩʪʘ ʨʘʙʦʪʳ ʤʘʛʠʩʪʨʘʥʪʘ, ʷʚʣʷʶʱʝʛʦʩʷ ʩʦʘʚʪʦʨʦʤ ʩʪʘ-

ʪʴʠ [3]. 

ɻʨʘʬʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʂʆʄʇɸʉ-3D ʠ ʚʭʦʜʷʱʠʡ ʚ ʝʝ ʩʦʩʪʘʚ ʤʦʜʫʣʴ 

ʧʨʦʯʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ APM FEM ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʥʳʡ ʢʦʤʧʣʝʢʩ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʘʥʘʣʠʟʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʘʩʩʦʮʠʘʪʠʚ-

ʥʫʶ ʩʚʷʟʴ ʩ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʘ ʪʘʢʞʝ ʦʙʱʫʶ ʙʠʙ-

ʣʠʦʪʝʢʫ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʝʜʠʥʳʡ ʠʥʪʝʨʬʝʡʩ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ 

ʠʤʝʥʥʦ: ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʩʯʝʪʥʦʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʷʤʠ; ʚ 
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ʩʦʩʪʘʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʪʚʝʯʘʶ-

ʱʠʭ ʟʘ ʢʘʞʜʫʶ ʬʘʟʫ ʧʨʦʮʝʩʩʘ ʨʘʩʯʝʪʘ (ʧʦʜʛʦʪʦʚʢʘ ʤʦʜʝʣʠ ʢ ʨʘʩʯʝʪʫ, ʟʘʜʘʥʠʝ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, ʟʘʜʘʥʠʝ ʥʘʛʨʫʟʦʢ, ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʠ ʜʨ.). 

ʇʨʦʮʝʩʩ ʨʘʩʯʝʪʘ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʝʤ ʫʯʠ-

ʪʳʚʘʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠ-

ʩʪʝʤʘ ʫʜʦʙʥʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʨʦʡʪʠ ʦʙʫʯʝ-

ʥʠʝ ʩʧʝʮʠʘʣʠʩʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʚʣʘʜʝʶʱʝʤʫ 

ʂʆʄʇɸʉ 3D. 

ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ, ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʧʨʠʚʳʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʘʢ ʧʦ-

ʢʘʟʳʚʘʝʪ ʣʫʯʰʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʫʩʧʝʰʥʳʤ ʥʘʧʨʘʚʣʝ-

ʥʠʝʤ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʝʛʫʣʷʨʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʥʘʨʘʩʪʘʶʱʝʡ ʩʣʦʞʥʦʩʪʠ. ʆʙʫʯʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʘʝʪ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʧʳʪʘ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ, ʧʨʘʢʪʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʟʘʱʠʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʜʝʡ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʧʨʠʥʷʪʳʝ ʨʝʰʝʥʠʷ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʮʠʢʣʘ ʦʙʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʧʨʝʜʣʦʞʝʥ ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʢʫʨʩʘ ʣʝʢʮʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʜʣʷ ʦʩʚʦʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʯ-

ʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ APM FEM. ʕʪʦʪ ʤʝʪʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʠʭ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʫʤʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʠ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʨʠʝʥ-

ʪʠʨʦʚʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʘ 

ʧʨʦʝʢʪʦʚ ð ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ, ʦʨʛʘʥʠ-

ʟʦʚʘʥʥʘʷ ʚ ʚʠʜʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʧʘʨʥʦʡ ʠʣʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʠʝ 

ʢʦʪʦʨʦʡ ʦʛʨʘʥʠʯʝʥʦ ʢʦʥʢʨʝʪʥʳʤ ʚʨʝʤʝʥʥʳʤ ʦʪʨʝʟʢʦʤ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʠʩʢ ʠ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʝʪʦʜ ʧʨʦʝʢʪʦʚ ʦʨʛʘʥʠʯʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ ʤʝʪʦʜʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʫʯʝʥʠʠ. 

ʇʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʭʦʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ ʚʦʟʥʠʢʘʝʪ ʪʚʦʨʯʝʩʢʘʷ ʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʟʘʜʘʯʘ, ʨʝʰʝʥʠʝ ʢʦʪʦ-

ʨʦʡ ʪʨʝʙʫʝʪ ʦʪ ʫʯʘʱʠʭʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʤʝʪʦʜʠʢ. ʆʩʦʙʝʥʥʦʩʪʴ ʧʨʦ-

ʝʢʪʥʦʛʦ ʤʝʪʦʜʘ ʦʙʫʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚ-

ʣʷʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʝʢʪʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘ-

ʙʦʪʢʫ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʟʘʨʘʥʝʝ ʪʱʘʪʝʣʴʥʦ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʜʘʛʦʛʦʤ ʠ ʦʙʩʫʞʜʘ-

ʝʪʩʷ ʩ ʫʯʘʱʠʤʠʩʷ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʢʫʨʩ ʣʝʢʮʠʡ ʨʘʟʜʝʣʝʥ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ. 

1. ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʘʯʘʣʦ ʨʘʙʦʪʳ ʚ APM FEM. ʆʙʫʯʘʝʤʳʝ ʧʦʣʫ-

ʯʘʶʪ ʦʙʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʜʫʢʪʝ, ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʟʥʘʢʦʤʷʪʩʷ ʩ ʠʥʪʝʨ-

ʬʝʡʩʦʤ ʩʠʩʪʝʤʳ. ɺ ʩʦʜʝʨʞʘʥʠʠ ʜʘʥʥʦʡ ʯʘʩʪʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ çʧʦʜ-

ʪʝʤʳè: ʦʙʱʠʡ ʚʠʜ APMFEM; ʚʳʙʦʨ ʦʙʲʝʢʪʦʚ; ʟʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ; ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʨʘʩʯʝʪʘ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʢ; ʧʘʥʝʣʴ çʇʘʨʘʤʝʪʨʳè; ʥʘʩʪʨʦʡʢʠ ʤʘʩʰʪʘʙʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʝʣʦʢ, ʟʘʢʨʝʧʣʝʥʠʡ ʠ ʥʘʛʨʫʟʦʢ; ʥʘʩʪʨʦʡʢʠ APM FEM. 

2. ʊʠʧʳ ʨʘʩʯʝʪʦʚ. ʕʪʘ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʠʧʘʭ ʨʘʩʯʝʪʦʚ, 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʧʨʦʛʨʘʤʤʝ. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ çʧʦʜʪʝʤʳè: ʩʪʘʪʠ-

ʯʝʩʢʠʡ ʨʘʩʯʝʪ; ʨʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ; ʨʘʩʯʝʪ ʯʘʩʪʦʪ ʠ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝ-

ʙʘʥʠʡ; ʪʝʧʣʦʚʦʡ ʨʘʩʯʝʪ; ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ; ʦʙʱʠʡ ʧʦʨʷʜʦʢ ʨʘʩʯʝʪʘ 

ʤʦʜʝʣʠ. 

3. ʂʦʤʘʥʜʳ APM FEM. ʇʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʪʘʧʘʭ ʧʨʦʚʝʜʝ-

ʥʠʷ ʨʘʩʯʝʪʘ ʩ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ ʢʘʞʜʦʛʦ ʰʘʛʘ. ʆʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

çʧʦʜʪʝʤʳè: ʧʦʜʛʦʪʦʚʢʘ ʤʦʜʝʣʠ ʢ ʨʘʩʯʝʪʫ; ʟʘʜʘʥʠʝ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ; 

ʨʘʙʦʪʘ ʩ ʜʝʨʝʚʦʤ ʧʨʦʯʥʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ; ʛʝʥʝʨʘʮʠʷ ʂʕ ʩʝʪʢʠ; ʚʳʧʦʣʥʝʥʠʝ ʨʘʩ-

ʯʝʪʘ; ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ; ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʣʝʢʮʠʡ ʜʣʷ ʦʙʫʯʘʝʤʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥ ʮʠʢʣ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʨʘʟʨʘʙʦʪʘʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʤʧʣʝʢʪ ʟʘʜʘʥʠʡ.  

ʅʘʧʨʠʤʝʨ, ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ ˉ 1 ʧʦʩʣʝ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʣʝʢʮʠʡ ʟʥʘʥʠʡ ʦʙʫʯʘʝʤʳʝ ʧʨʦʚʦʜʷʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʯʥʦʩʪʠ 
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ʰʚʝʣʣʝʨʘ 10ʇ, ɻʆʉʊ 8240-97, ʠ ʰʚʝʣʣʝʨʘ 100ʭ50ʭ4, ɻʆʉʊ 8278-83. ʅʘ ʧʨʘʢ-

ʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ ˉ 2 ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʤʦʜʝʣʴ ʢʨʦʥʰʪʝʡʥʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥ-

ʥʦʤʫ ʯʝʨʪʝʞʫ, ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ ʤʦʜʝʣʴ ʢ ʨʘʩʯʝʪʫ, ʚʳʧʦʣʥʷʶʪ ʩʪʘʪʠʯʝʩʢʠʡ ʨʘʩ-

ʯʝʪ ʧʦ ʟʘʜʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʅʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ ˉ 3 ʧʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʤ ʚ ʟʘʜʘʥʠʠ ʪʨʝʤ ʤʦʜʝʣʷʤ ʢʨʦʥʰʪʝʡʥʘ ʩ ʨʘʟʥʳʤʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ ʨʝ-

ʰʝʥʠʷʤʠ ʚʳʧʦʣʥʷʶʪ ʨʘʩʯʝʪ ʢʘʞʜʦʡ ʤʦʜʝʣʠ ʠ ʦʧʨʝʜʝʣʷʶʪ, ʦʧʠʨʘʷʩʴ ʥʘ ʧʦʣʫ-

ʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ. ʅʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ ˉ 4 ʦʙʫʯʘʝ-

ʤʳʝ ʧʨʦʚʦʜʷʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʝʭ ʤʦʜʝʣʝʡ ʢʨʦʥʰʪʝʡʥʦʚ, ʘʥʘʣʦʛʠʯʥʳʭ 

ʧʦ ʢʦʤʧʦʥʦʚʢʝ, ʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʤʘʨʦʢ ʩʪʘʣʝʡ. ʀʪʦʛʦʚʘʷ ʧʨʘʢʪʠ-

ʯʝʩʢʘʷ ʨʘʙʦʪʘ (ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ˉ 5 ʜʘʥʥʦʛʦ ʮʠʢʣʘ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘ-

ʥʠʠ ʜʝʪʘʣʠ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ. ʇʝʨʝʜ ʦʙʫʯʘʝʤʳʤʠ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʨʘʟ-

ʨʘʙʦʪʢʠ ʢʦʥʢʨʝʪʥʦʡ, ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʝʪʘʣʠ ʩ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚʘʞʝʥ ʫʯʝʪ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʮʠʢʣʘ ʧʨʦʚʝʜʝʥ-

ʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʦʧʨʝʜʝʣʷʶʪ, ʥʘʩʢʦʣʴʢʦ ʦʙʫʯʘʝʤʳʡ ʚʣʘʜʝʝʪ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʠ ʧʨʦʜʫʢʪʦʤ APM FEM.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʉʠʩʪʝʤʘ ʧʨʦʯ-

ʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘ APM FEMè ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʨʘʩʯʝʪʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʪʦʯʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʩʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʜʝʣʠʶ 

ʦʪ ʟʘʢʘʟʯʠʢʘ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ [4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çʉʠʩʪʝʤʘ ʧʨʦʯʥʦʩʪʥʦʛʦ ʨʘʩʯʝʪʘè ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ. ʉʦʚʨʝ-

ʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʪʝʤʧʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʥʘʤʝʪʠʚ-
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ʰʝʛʦʩʷ ʧʝʨʝʭʦʜʘ ʤʠʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ ʢ 4 ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ ʚʳʟʳ-

ʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʘ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳ-

ʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʛʦʪʦʚʳ ʢ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʣʦʞʥʦʩʪʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʳʩʪʨʦ ʤʝʥʷʶʱʠʭʩʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥ-

ʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝʩʣʫʯʘʡʥʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʳ ʧʦʜʛʦ-

ʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʙʩʫʞʜʘʶʪʩʷ ʥʘ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʧʨʘʚʠʪʝʣʴ-

ʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʧʝʨʚʳʭ ʣʠʮ ʛʦʩʫ-

ʜʘʨʩʪʚʘ. 
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ʥʦʡ ʩʠʩʪʝʤʳ. 
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Abstract. An automated method for the formation of structural communica-

tion diagrams of APCS based on their factual content, which minimizes the time of 

their creation in a large production system, is considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʪʨʫʢʪʫʨʥʳʝ 

ʩʭʝʤʳ ʩʚʷʟʠ, ɸʉʋ ʊʇ. 

Keywords: large production systems; structural communication diagrams, 

APCS. 

ʇʨʦʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ (ɹʇʉ) ʩʦʧʨʷ-

ʞʝʥ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʚʢʣʶʯʘʷ 

ʩʠʩʪʝʤʳ ʩʚʷʟʠ ɸʉʋ ʊʇ. ʀʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝ-

ʚʦʦʨʫʞʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ. 

ʉʭʝʤʘʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʩʚʷʟʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦ-

ʚʘʪʴʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ɹʇʉ [1]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʠʭ 

ʧʦʣʫʯʝʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʚʭʦʜʠʪ ʚ ʦʙʱʝʝ ʚʨʝʤʷ 

ʛʝʥʝʨʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪ ʤʠʥʠʤʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʩʭʝʤ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ ʢʘʢ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ ʠʭ ʩʦʟʜʘ-

ʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʶ. 

ʌʘʢʪʦʛʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ, ʦʧʠʩʳʚʘʶʱʠʡ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ, ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʢʚʘʟʠʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʜ 

ʢʚʘʟʠʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʢʦʪʦ-

ʨʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ, ʦʜʥʘʢʦ ʩʪʨʫʢʪʫʨʘ ʵʪʘ ʟʘʨʘʥʝʝ ʮʝʣʠʢʦʤ ʠʣʠ ʯʘ-

ʩʪʠʯʥʦ ʥʝʠʟʚʝʩʪʥʘ, ʣʠʙʦ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ [2]. ɼʣʷ ʝʝ ʦʧʠ-

ʩʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʫʶ ʤʦʜʝʣʴ: 

smetObjsMet,OccursmaxminOccurs,LObjsObjrootS _,,,,= , (1) 

ʛʜʝ root  ð ʢʦʨʥʝʚʦʡ ʦʙʲʝʢʪ (ʤʦʜʝʣʴ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʨʥʝʚʦʡ 

ʦʙʲʝʢʪ ʠ ʦʥ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ), 
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sObjrootÍ ; sObj ð ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʜʝʨ-

ʞʠʪ ʬʨʘʛʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘ (ʪʝʢʩʪ, ʨʠʩʫ-

ʥʦʢ ʠ ʪ. ʜ.) ʠʣʠ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢ-

ʪʦʚ. ʆʙʲʝʢʪ-ʢʦʥʪʝʡʥʝʨ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʫʪ 

ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʲʝʢʪʫ-ʢʦʥʪʝʡʥʝʨʫ ʦʥʠ ʙʫ-

ʜʫʪ ʩʯʠʪʘʪʴʩʷ ʦʙʲʝʢʪʘʤʠ-ʧʦʪʦʤʢʘʤʠ. 

ɼʣʷ ʦʙʲʝʢʪʦʚ-ʢʦʥʪʝʡʥʝʨʦʚ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʘʩʚʦʡʩʪʚʘ: 

csmet  ð ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʢʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʝʡʥʝʨʘ; mixed ð ʨʘʟʨʝʰʘʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ-ʧʦʪʦʤʢʦʚ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ. LObj  ð ʦʪʦʙʨʘʞʝ-

ʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘ ʤʥʦʞʝʩʪʚʝ sObj, ʪʘʢʦʝ ʯʪʦ { }on
LObj

objobjsObj ,,12½½ ­½ , 

ʛʜʝ sObjobjoiÍ  ð ʜʦʯʝʨʥʠʡ ʦʙʲʝʢʪ; on  ð ʢʦʣʠʯʝʩʪʚʦ ʜʦʯʝʨʥʠʭ ʦʙʲʝʢʪʦʚ; 

metObj_  ð ʦʪʦʙʨʘʞʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘ ʤʥʦʞʝʩʪʚʝ sObj, ʪʘʢʦʝ ʯʪʦ 

½½½ ­½
sMetObj

sObj
_ { }smncc smetsmetmixedsmetsmet ,,|,| 12 , ʛʜʝ sMetsmetsmiÍ  ð 

ʤʝʪʘʩʚʦʡʩʪʚʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʦʜʝʨʞʠʤʦʝ ʦʙʲʝʢʪʘ, smn ð ʢʦʣʠʯʝʩʪʚʦ ʚʦʟ-

ʤʦʞʥʳʡ ʤʝʪʘʩʚʦʡʩʪʚ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʦʙʲʝʢʪʘ; minOccurs ð ʬʫʥʢʮʠʷ, ʦʧʨʝ-

ʜʝʣʷʶʱʘʷ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʚ 

ʤʦʜʝʣʠ; maxOccurs ð ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʚ ʤʦʜʝʣʠ. 

ʀʩʧʦʣʴʟʫʝʤ XML  ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʚʘʟʠʩʪʨʫʢʪʫʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [3]. 

ɼʣʷ ʩʠʥʪʝʟʘ ʤʦʜʝʣʠ ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʧʨʠʤʝʥʠʤ 

ʩʧʦʩʦʙ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʘʚʪʦʨʦʤ [4]. 

ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʢʚʘʟʠʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʜʘʣʝʝ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1ï4. 
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ʈʠʩʫʥʦʢ 1 ð ɹʘʟʦʚʳʡ ʩʝʛʤʝʥʪ ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ 

ʂʚʘʟʠʩʪʨʫʢʪʫʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʙʘʟʝ 3-ʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʝʛʤʝʥʪʦʚ. ʉʝʛʤʝʥʪ models ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʭʝʤʝ 

ʫʩʪʨʦʡʩʪʚ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʝʛʤʝʥʪ 

elements. ɿʘ ʦʧʠʩʘʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʪʚʝʯʘʝʪ ʩʝʛʤʝʥʪ links. ɼʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʜʯʠʥʝʥ-

ʥʳʡ ʩʝʛʤʝʥʪ. ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʩʪʨʫʢʪʫʨʫ ʧʦʜʨʦʙʥʝʝ. 

ɺ ʩʝʛʤʝʥʪʝ model ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʘʪʨʠʙʫʪʳ (ʨʠʩʫʥʦʢ 2): ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ (id), ʢʣʘʩʩ ʤʦ-

ʜʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ (class), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ, ʢʘʢ 

ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ (communication), ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʷ (control), ʫʧʨʘʚʣʷʶ-

ʱʠʝ ʢʦʤʧʴʶʪʝʨʳ (pc), ʜʘʪʯʠʢʠ (sensor). 

ʊʘʢʞʝ ʜʣʷ ʩʝʛʤʝʥʪʘ model ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʶ ʦʙʲʝʢʪʳ: ʠʤʷ ʤʦʜʝʣʠ (name), ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ 

(description), ʘ ʪʘʢʞʝ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʲʝʢʪ: ʩʩʳʣʢʘ ʥʘ ʧʦ-

ʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ (url) ʠ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʝʛʤʝʥʪ 

(io), ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥ ʧʦʜʯʠʥʝʥʥʳʡ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʦʙʲʝʢʪ (port). ɼʘʥ-

ʥʳʡ ʦʙʲʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʨʪʦʚ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʥʘ ʫʩʪʨʦʡʩʪʚʝ, ʘ 

ʚʥʫʪʨʠ ʥʝʛʦ ʦʧʨʝʜʝʣʝʥʳ: ʯʠʩʣʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʨʪʘ (id) ʠ ʝʛʦ ʦʧʠʩʘʥʠʝ 

(iface). 
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ʈʠʩʫʥʦʢ 2 ð ʉʝʛʤʝʥʪ model ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ 

ʉʝʛʤʝʥʪ ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ element ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ ʜʣʷ ʦʧʠʩʘʥʠʷ ʫʩʪʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ 

(ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 ð ʉʝʛʤʝʥʪʘ element ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ 

ʋ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʝʛʤʝʥʪʘ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʘʪʨʠ-

ʙʫʪʳ: ʩʩʳʣʢʘ ʥʘ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ (model) ʠ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (id). 

ʊʘʢʞʝ ʚ ʥʝʤ ʦʧʨʝʜʝʣʝʥ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʲʝʢʪ ʜʣʷ ʢʨʘʪʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʘ (description). 

ɺ ʢʚʘʟʠʩʪʨʫʢʪʫʨʝ ʟʘʜʘʥ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʩʝʛʤʝʥʪ link, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ (ʨʠʩʫʥʦʢ 4). 

ʋ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʝʛʤʝʥʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʘʪʨʠ-

ʙʫʪʳ: ʩʩʳʣʢʠ ʥʘ ʦʙʲʝʢʪʳ element, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʚʷʟʴ (from, 

to) (ʦʙʷʟʘʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ), ʥʦʤʝʨʘ ʧʦʨʪʦʚ ʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (from-port, 

to-port) (ʦʙʷʟʘʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ) ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʘʪʨʠʙʫʪ (protocol), ʢʦʪʦ-

ʨʳʡ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʪʦʢʦʣʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝ-

ʤʝʥʪʘʤʠ. 
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ʈʠʩʫʥʦʢ 4 ð ʉʝʛʤʝʥʪ link ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ 

ʊʘʢʞʝ ʚ ʩʦʩʪʘʚ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʚʭʦʜʠʪ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʦʙʲʝʢʪ (description), ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʠ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʚʘʟʠʩʪʨʫʢʪʫʨʘ ʭʨʘʥʠʪ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʪʨʫʢ-

ʪʫʨʥʦʡ ʩʭʝʤʳ, ʘ ʜʣʷ ʝʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ XSLT [5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ, ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ ʚ ʚʠʜʝ XML -ʜʦʢʫʤʝʥʪʘ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ 

ʠʩʭʦʜʥʳʡ XML -ʜʦʢʫʤʝʥʪ ʪʨʘʥʩʬʦʨʠʨʫʝʪʩʷ ʚ ʛʨʘʬʠʯʝʩʢʠʡ ʬʘʡʣ ʬʦʨʤʘʪʘ SVG 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʤʝʥʝʥʠʷ ʰʘʙʣʦʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ XSLT. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ XML-ʜʦʢʫʤʝʥʪʘ, ʭʨʘʥʷʱʝʛʦ 

ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ, ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʯʝʪʦʤ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʢʚʘʟʠʩʪʨʫʢʪʫʨʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʦʧʠʩʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʝʝ 

ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ 

ɸʉʋ ʊʇ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʘʟʘ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩʫʥʦʢ 5). 



245 

 

ʈʠʩʫʥʦʢ 5 ð ɺʠʟʫʘʣʠʟʘʮʠʷ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʢʚʘʟʠʩʪʨʫʢʪʫʨʳ 

ʇʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʜʣʷ ʝʝ ʘʢʪʫʘʣʠʟʘ-

ʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʥʦʚʠʪʴ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʝʝ ʢʚʘʟʠʩʪʨʫʢʪʫʨʝ, ʘ ʚʠ-

ʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʝʥʝʨʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʘʡʣʘ ʬʦʨʤʘʪʘ SVG. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʨʘʙʦʪʝ ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ 

ʭʨʘʥʝʥʠʷ ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʩʚʷʟʠ ɸʉʋ ʊʇ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʠʭ ʛʝʥʝʨʘ-

ʮʠʠ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʩʝʭ ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʙʫʜʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʰʘʙ-

ʣʦʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ XSLT. ʇʦʩʣʝʜʥʝʝ ʧʦʚʳʰʘʝʪ ʫʜʦʙʩʪʚʦ ʠʭ ʘʥʘʣʠʟʘ ʠ ʚʦʩ-

ʧʨʠʷʪʠʷ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩ ̫ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʤʝʰʘʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʚ 

ʋʨʌʋ ʠʤ. ɹ.ʅ ɽʣʴʮʠʥʘ ʌʊʀ.  

Abstract. The article discusses the use of distance learning technology in 

higher educational institutions, the advantages and disadvantages of this form of 

education. The article proposes methods to improve the efficiency of the learning 

process on the example of a mixed form of education at the Ural Federal University. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʥʠʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʦʙʣʝʤʳ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʝʪʦʜʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ 

Keywords: education, distance learning, problems of distance learning, meth-

ods of effective learning 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʩʬʝʨʘ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʫʜʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʟʥʘʥʠʷ.  

ʇʦʣʥʦʤʘʩʰʪʘʙʥʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʦʢʘʟʘʣʘʩʴ ʚʝʩʴʤʘ 

ʟʥʘʯʠʤʦʡ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ 2020ï2021 ʛʦʜʘʭ, ʢʦʛʜʘ ʧʦʚʳʩʠʣʘʩʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʧʨʠʤʝʥʷʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ɺʩʝ ʵʪʦ ʩʦʟʜʘʣʦ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʦʜʥʘʢʦ ʧʦʜʦʙʥʘʷ ʬʦʨʩ-ʤʘʞʦʨʥʘʷ ʩʠʪʫʘ-

ʮʠʷ ʥʝ ʦʢʘʟʘʣʘʩʴ, ʜʣʷ ʚʫʟʦʚ ʢʨʠʪʠʯʥʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʜʦʙʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʩʥʠʞʘʶʪʩʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʟʘʤʝ-
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ʪʠʪʴ, ʯʪʦ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʦ-

ʚʦʜʠʤʳʭ ʥʦʚʦʚʚʝʜʝʥʠʷʭ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʧʨʦ-

ʙʣʝʤʳ [1].  

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʠ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ ʚ ʵʪʦʤ ʩʣʫʯʘʷ ʷʚʣʷʝʪʩʷ ʤʘʪʝ-

ʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪ.ʢ. ʥʝʜʦʩʪʘʪʢʠ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʦʙʫʯʝʥʠʝ ʥʘ ʪʨʝʙʫʝʤʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. 

ʀ ʟʜʝʩʴ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʳʷʚʣʷʝʤʳʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʩʨʝʜʩʪʚʘʭ ʜʠʜʘʢ-

ʪʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʯʘʱʝ ʚʩʝʛʦ ʘʢʪʠʚʥʦ 

ʨʘʟʨʝʰʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʫʩʧʝʰʥʦ ʨʝʰʘʝʪʩʷ 

ʠ ʫʭʦʜʠʪ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʦʙʣʝʤ ʦʪʥʦʩʷʪʩʷ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɺʦ ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʧʝʜʘʛʦʛʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʤʝʶʪ ʥʘʚʳʢ ʨʘʙʦʪʳ ʩ ʢʦʤ-

ʧʴʶʪʝʨʦʤ ʠ ʦʩʥʦʚʥʳʤ ʧʘʢʝʪʦʤ ʧʨʦʛʨʘʤʤ, ʘ ʪʘʢʞʝ ʫʤʝʶʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨ-

ʥʝʪ-ʨʝʩʫʨʩʘʤʠ. ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʧʨʠʦʙʨʝʣʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥ-

ʥʘʷ ʧʝʨʝʧʦʜʛʦʪʦʚʢʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʘ ʬʦʥʝ ʠʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʩʦʮʠʘʣʴʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ.  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʨʛʘ-

ʥʠʟʘʮʠʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʘʚʠʣʴʥʦ ʠ ʜʦʩʪʫʧʥʦ ʧʦʜʦʙʨʘʥʥʳʤ 

ʢʦʥʪʝʥʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʟʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʤ, ʜʝʣʦʚʦʡ ʨʘʙʦʯʝʡ ʘʪʤʦʩʬʝʨʳ, ʘ ʪʘʢʞʝ ʜʦʤʘʰʥʷʷ ʦʙʩʪʘʥʦʚʢʘ ʚʣʝʯʝʪ ʟʘ ʩʦ-

ʙʦʡ ʫʤʝʥʴʰʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʩʪʫʜʝʥʪʦʤ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʫʩʚʦʝ-

ʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʨʝʬʣʝʢ-

ʩʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʚʷʟʢʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ-ʩʪʫʜʝʥʪ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʤʝʪʦʜʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʢʘʢ ʧʘʩʩʠʚʥʦʛʦ, ʪʘʢ ʠ ʘʢʪʠʚʥʦʛʦ ʧʦʜʭʦʜʦʚ. 
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ʇʘʩʩʠʚʥʳʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʫʟʘʭ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʣʝʢʮʠʦʥʥʳʭ 

ʟʘʥʷʪʠʡ ʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚ ʢʘʯʝʩʪʚʝ ʦʩʚʦʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʜʠʩʮʠʧʣʠʥʘʤ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ [2]. ʉ ʮʝʣʴʶ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʪʝʟʠʩʘʤʠ ʣʝʢʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʟʝʥʪʘʮʠʡ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʤʠʨʦʚʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʚʳʰʘʝʪʩʷ ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʩʪʫ-

ʜʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʫʞʝ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʚʦʟʥʠʢʘʶʪ ʤʦʪʠʚʘʮʠʠ, ʧʦʨʦʞʜʘʶ-

ʱʠʝ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʪʝʤʝ ʠ ʪʝʤ ʩʘʤʳʤ, ʠʥʠʮʠʠʨʫʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. 

ʋʨʦʚʝʥʴ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʠ ʦʪ ʩʦʯʝʪʘʥʠʷ 

ʥʘʛʣʷʜʥʳʭ ʠ ʣʦʛʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɿʜʝʩʴ ʚʘʞʥʦ ʦʪʤʝ-

ʪʠʪʴ ʚʝʩʴʤʘ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʦʙʲʷʩʥʠʪʝʣʴʥʦ-ʠʣʣʶʩʪʨʘʪʠʚʥʳʡ ʤʝʪʦʜ, 

ʢʦʪʦʨʳʡ ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ ʧʘʩʩʠʚʥʳʤ, ʥʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʷʨʯʝ ʠ ʦʙʨʘʟʥʝʝ, ʯʝʤ 

ʧʨʦʩʪʦ ʚʝʨʙʘʣʴʥʦ ʦʟʚʫʯʝʥʥʳʡ ʥʘʫʯʥʳʡ ʪʝʢʩʪ. ʇʦʵʪʦʤʫ ʧʨʠ ʪʨʘʥʩʣʷʮʠʠ ʫʯʝʙ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝ-

ʥʠʷ ʚ ʚʠʜʝ ʚʠʜʝʦ-ʣʝʢʮʠʡ (ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʪʦʨʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʦʨʷʜʢʝ), ʘ ʪʘʢʞʝ ʣʝʢʮʠʠ ʚ ʬʦʨʤʘʪʝ ʤʫʣʴʪʠʤʝʜʠʘ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ 

ʟʥʘʥʠʡ ʠʤʝʝʪʩʷ ʥʝʢʘʷ ʙʘʟʦʚʘʷ ʦʩʥʦʚʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʬʘʢʪʦʚ, ʩʜʝ-

ʣʘʥʥʳʭ ʦʮʝʥʦʢ ʠ ʚʳʚʦʜʦʚ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤʫ 

ʤʝʪʦʜʫ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʚʫʟʘʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʦʛʦ 

ʤʘʩʩʠʚʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʪʦʨʦʡ ʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʤʝʪʦʜʦʚ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʝ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ 

ʩʦʩʪʘʚʣʷʝʪ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ. ɼʘʥʥʳʝ 

ʤʝʪʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩ 

ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ. ɺ ʩʚʘʶ ʦʯʝʨʝʜʴ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʫʣʴʪʘʥʪʘ, ʢʦʦʨʜʠʥʘʪʦʨʘ -ʪʴʶʪʦʨʘ. 

ɺ ʩʪʘʪʴʝ ʉʤʦʣʢʠʥʘ ɸ.ʄ. [3], ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʥʘ 

ʠʤʠʪʘʮʠʦʥʥʳʝ ʠ ʥʝ ʠʤʠʪʘʮʠʦʥʥʳʝ. ʂ ʥʝ ʠʤʠʪʘʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪ ʧʨʦ-

ʙʣʝʤʥʫʶ ʣʝʢʮʠʶ, ʣʝʢʮʠʶ çʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʶè ʠ ʜʨʫʛʠʝ. ʊʘʢʠʝ ʩʧʦʩʦʙʳ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʩʪʘʥʜʘʨʪʥʳʡ ʬʦʨʤʘʪ ʧʨʝʧʦ-

ʜʘʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʯʠʪʘʝʪʩʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʝʪʦʜ, ʧʨʠʤʝʨʦʤ ʢʦ-

ʪʦʨʦʛʦ ʚʳʩʪʫʧʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʋʯʝʙʥʦ-ʧʦʟʥʘ-

ʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʧʦʩʪʨʦʝʥʘ ʥʘ ʠʤʠʪʘʮʠʠ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. ʄʦʜʝʣʠʨʫʝʤʳʝ ʩʠʪʫʘʮʠʠ ʪʨʝʙʫʶʪ ʧʨʠ-

ʤʝʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʚʳʢʦʚ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʣʦʚʳʭ ʠʛʨ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʦʥʣʘʡʥ ʢʦʥʬʝʨʝʥʮʠʡ. ʇʦ-

ʜʦʙʥʳʝ ʜʝʣʦʚʳʝ ʠʛʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʢʘʢ ʧʝʨʝʜ ʠʟʣʦʞʝʥʠʝʤ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ 

ʵʪʘʧʘ ʦʙʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʬʠʥʠʰʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠʦʙʨʝʪʸʥʥʳʭ ʟʥʘʥʠʡ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ, ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʠ ʚʳʙʨʘʪʴ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ, ʦʜʥʘʢʦ ʚʩʣʝʜʩʪʚʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞ-

ʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʥʝʣʴʟʷ ʧʨʠʤʝʥʠʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʥʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦ-

ʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ [4]. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʝʜʘʛʦʛʘ 

ʛʨʘʤʦʪʥʦ ʧʦʜʦʙʨʘʪʴ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ 

ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʦʡ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ. ʉʘʤʫ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦ-

ʜʠʪʴ ʧʫʪʝʤ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʚʳʩʰʠʭ ʫʯʝʙ-

ʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʚʳʩʪʫʧʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʤʝʞʥʳʭ 

ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ ʠʣʠ ʫʛʣʫʙʣʝʥʠʝ ʟʥʘʥʠʡ ʚ ʫʞʝ ʠʟʫʯʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʧʫʪʝʤ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʦʪ ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠ-

ʨʠʪʴ ʢʨʫʛ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʪʫʜʝʥʪʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʥʣʘʡʥ ʢʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʛʠʙʢʠʡ ʛʨʘʬʠʢ ʥʘ ʠʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ 
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çʤʷʛʢʠʝè ʜʝʜʣʘʡʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʕʪʦ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʫ ʠʟʫʯʘʪʴ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʫʜʦʙʥʦʝ 

ʜʣʷ ʥʝʛʦ ʚʨʝʤʷ, ʩ ʜʨʫʛʦʡ ʧʦʤʦʛʘʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʚʳʢʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚ ʩʨʦʢ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʢʘʯʝʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʣʝʥʘ ʦʙʱʝʩʪʚʘ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʪʫ-

ʜʝʥʪʘʤʠ ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʩʤʝʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʩʥʠʞʘʶʪ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʴ ʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚʩʪʨʝʯ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʥʘʚʳʢʠ ʦʙʱʝʥʠʷ ʩ ʢʦʣʣʝʛʘʤʠ, ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʩʚʝʜʦʤ-

ʣʸʥʥʦʩʪʠ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʚʦʧʨʦʩʘʭ ʩʦʙʩʪʚʝʥʥʦʡ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘʪ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫ-

ʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. ɻʨʘʤʦʪʥʳʡ ʧʦʜʭʦʜ ʢ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟ-

ʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ. ʉʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʘ ʵʪʘʧʘʭ ʚʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʠʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʘʥʘʣʠʟ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʫʯʝʙ-

ʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʉʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ [5]. 

ɼʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʛʜʝ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝ ʪʦʣʴʢʦ ʣʝʢʮʠʦʥ-

ʥʳʡ ʬʦʨʤʘʪ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʥʦ ʝʱʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, 

ʧʦʣʥʦʮʝʥʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʷʟʘʥ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦ-

ʩʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥ ʢʫʨʩ çɼʦʟʠʤʝʪʨʠʷ 

ʠ ʈʘʜʠʘʮʠʦʥʥʘʷ ɹʝʟʦʧʘʩʥʦʩʪʴè ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 12.03.04 ð ɹʠʦ-

ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʌʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ 

ʋʨʌʋ ʠʤ. ɹ.ʅ. ɽʣʴʮʠʥʘ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʋʨʌʋ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝ-

ʨʝʟ ʧʦʨʪʘʣ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ e-learn. ʅʘ ʧʦʨʪʘʣʝ ʨʘʟʤʝʱʝʥʳ ʢʫʨʩʳ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʫʯʝʪʥʫ  ʁʟʘʧʠʩʴ.  
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ʌʫʥʢʮʠʦʥʘʣ ʧʦʨʪʘʣʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʤʝʱʘʪʴ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʩʢʘʯʠʚʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʟʝʥʪʘʮʠʠ, ʤʝʪʦʜʠʯʝ-

ʩʢʠʝ ʧʦʩʦʙʠʷ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʚ ʢʘʯʝʩʪʚʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʢʨʝʧʣʝʥʳ ʩʩʳʣʢʠ ʥʘ 

ʚʥʝʰʥʠʝ ʦʪʢʨʳʪʳʝ ʨʝʩʫʨʩʳ: ʚʠʜʝʦʟʘʧʠʩʠ ʢʦʥʬʝʨʝʥʮʠʡ, ʩʪʘʪʴʠ. ʀʥʪʝʨʬʝʡʩ 

ʩʘʡʪʘ ʧʦʟʚʦʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, 

ʧʦ ʪʝʤʘʤ, ʧʦʚʳʰʘʷ ʩʪʝʧʝʥʴ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʉʪʨʫʢʪʫʨʘ 

ʤʦʜʫʣʝʡ ʢʫʨʩʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʧʠʩʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʘʩʩʠʚʥʳʤ ʤʝʪʦʜʘʤ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʤʘʪʝ-

ʨʠʘʣ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ. 

 

ʈʠʩʫʥʦʢ 1 ð ʉʪʨʫʢʪʫʨʘ ʤʦʜʫʣʝʡ ʢʫʨʩʘ ʠ ʠʭ ʥʘʧʦʣʥʝʥʥʦʩʪʴ 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʱʝʥʠʷ ʩ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʤ ʢʘʢ ʚ ʯʘʩʪʥʦʤ ʬʦʨʤʘʪʝ, ʩʦʟʜʘʚ ʯʘʪ, ʪʘʢ ʠ ʢʦʣʣʝʢʪʠʚʥʦ, ʧʫʪʝʤ ʢʦʤ-

ʤʝʥʪʠʨʦʚʘʥʠʷ ʟʘʧʠʩʝʡ.  

ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʘ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ. ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʧʨʝʜʣʦʞʝʥ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʜʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ 
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ʪʠʧʘ: ʪʝʩʪʦʚʦʛʦ ʬʦʨʤʘʪʘ ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʚʳʙʦʨʦʤ, ʟʘʜʘʥʠʡ 

ʥʘ ʩʦʦʪʥʝʩʝʥʠʷ ʠ ʚʦʧʨʦʩʳ ʩ ʦʪʢʨʳʪʳʤ ʦʪʚʝʪʦʤ. ʈʘʟʣʠʯʥʳʡ ʬʦʨʤʘʪ ʟʘʜʘʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʫʡʪʠ ʦʪ ʦʜʥʦʪʠʧʥʦʩʪʠ ʠ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʩʪʫʜʝʥʪʦʚ. ɺ ʜʦʧʦʣʥʝʥʠʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʙʘʟʳ ʟʘʜʘʥʠʡ, ʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʝʥʝ-

ʨʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʢʦʣ-

ʣʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ʆʛʨʘʥʠʯʝʥʠʝ ʚʨʝʤʝʥʠ 

ʚʳʧʦʣʥʝʥʠʷ ʪʘʢ ʞʝ ʧʦʤʦʛʘʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥ-

ʪʦʤ, ʘ ʫ ʩʪʫʜʝʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʷʪʴ ʩʚʦʡ ʚʨʝʤʝʥʥʦʡ ʨʝ-

ʩʫʨʩ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʊʘʢ ʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʛʦ ʦʙʤʝʥʘ ʤʘʪʝʨʠʘʣʘʤʠ ʤʝʞʜʫ ʩʪʫʜʝʥʪʦʤ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, 

ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘ-

ʜʘʥʠʷ ʫʯʘʱʠʤʩʷ ʥʘ ʩʘʡʪ, ʠʩʢʣʶʯʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʜʨʫʛʠʤʠ ʩʪʫ-

ʜʝʥʪʘʤʠ, ʢʘʢ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2 ð ʇʨʦʚʝʜʝʥʠʝ ʦʪʯʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʯʝʨʝʟ ʧʣʘʪʬʦʨʤʫ e-learn 

ʇʦʤʠʤʦ ʨʘʙʦʪʳ ʥʘ ʧʦʨʪʘʣʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ e-learn, ʧʘʨʘʣ-

ʣʝʣʴʥʦ ʧʨʦʚʦʜʷʪʩʷ ʣʝʢʮʠʠ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʣʘʪʬʦʨʤʝ 

Microsoft Teams, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʯʘʪ, ʦʥʣʘʡʥ-ʚʩʪʨʝʯʠ, ʧʨʠʣʦʞʝʥʠʷ, ʦʙʤʝʥ ʠ 

ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʥʘʜ ʬʘʡʣʘʤʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʧʨʦʚʦʜʠʤʳʭ 
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ʢʦʥʬʝʨʝʥʮʠʡ. ɼʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʣʝʢʮʠʦʥʥʳʝ ʠ ʧʨʘʢʪʠ-

ʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʩʪʨʘʠʚʘʥʠʷ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʠ ʩʪʫʜʝʥʪʦʤ, ʩʪʫʜʝʥʪʘʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʅʘʣʠʯʠʝ ʢʘʤʝʨʳ ʠ ʤʠʢʨʦʬʦʥʘ ʫ ʫʯʘʩʪ-

ʥʠʢʦʚ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʘʙʦʪʦʡ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ, ʪʝʤ ʩʘ-

ʤʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʧʨʠʩʫʪʩʪʚʠʷ ʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʥʘ 

ʟʘʥʷʪʠʠ. ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʫʚʝʜʦʤʣʝ-

ʥʠʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʝʤ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʫʨʩʝ ʥʘʰʝʣ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʘʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʦ-

ʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʢʘʢ ʨʦʣʝʚʘʷ ʠʛʨʘ. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʠ-

ʤʝʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʫʧʦʤʷʥʫʪʦʤ ʢʫʨʩʝ, ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʦʡ ʨʘʜʠʘ-

ʮʠʦʥʥʦʡ ʘʚʘʨʠʠ, ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʜʨʝʚʘ ʩʦʙʳʪʠʡ ʠ ʦʪʢʘʟʦʚ, ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ 

ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʫ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. ʇʨʦʚʝʜʝʥʥʘʷ ʨʘ-

ʙʦʪʘ ʧʦʟʚʦʣʷʣʘ ʦʮʝʥʠʪʴ ʩʝʙʷ ʢʘʢ ʩʧʝʮʠʘʣʠʩʪʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʠ ʧʨʦʚʝʩʪʠ ʦʥ-

ʣʘʡʥ-ʟʘʥʷʪʠʝ ʚ ʬʦʨʤʘʪʝ ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʦʙʤʝʥʘ ʧʦʣʫʯʝʥʥʳʤ ʦʧʳʪʦʤ 

ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʚʦʚʣʝʯʝʥʥʦ-

ʩʪʴʶ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴʶ ʧʨʠ ʚʳʧʦʣ-

ʥʝʥʠʠ ʟʘʜʘʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʦ ʦʩʫʱʝ-

ʩʪʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘʤʠ, ʧʦʣʫʯʠʪʴ ʢʦʥʩʫʣʴʪʘ-

ʮʠʶ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʧʘʢʝʪʝ Microsoft Teams 

ʤʫʣʴʪʠʤʝʜʠʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʦʢʣʘʜʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʥʠʷ ʦʥʣʘʡʥ ʩʠʤʫʣʷʪʦʨʦʚ, ʤʦʜʝʣʠ-

ʨʫʶʱʠʭ ʠʟʫʯʘʝʤʳʡ ʧʨʦʮʝʩʩ. ʄʘʩʩʦʚʳʡ ʧʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʥʝ ʦʙʦʰʝʣʩʷ ʙʝʟ ʪʨʫʜʥʦʩʪʝʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʧʳʪ ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʜʠ-

ʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʠ 

ʩʪʫʜʝʥʪʳ ʦʢʘʟʘʣʠʩʴ ʛʦʪʦʚʳ ʧʝʨʝʩʪʨʦʠʪʩʷ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ. 

ɺ ʙʫʜʫʱʝʤ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʫʤʝʣʦʝ ʠ ʛʨʘʤʦʪʥʦʝ ʚʣʘʜʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʧʦʜʦʙʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʠ ʩʪʘʞʠʨʦʚʦʢ, 

ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʢʘʢ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚʫʟʘ, ʪʘʢ ʠ ʛʦʩ-

ʫʜʘʨʩʪʚʘ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʪʝʟʠʩʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʘʚʪʦʨʘʤʠ ʚʧʝʨʚʳʝ ʧʦʩʪʘʚʣʝʥʳ 

ʚʦʧʨʦʩʳ ʦʙʦʩʥʦʚʘʥʠʷ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʮʠʬʨʦʚʦʡ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʘʤʠ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝʤ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ ʠʥʪʝʨʝʩʘʭ ʨʝʘʣʠ-

ʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʘʢʞʝ ʘʚʪʦ-

ʨʘʤʠ ʦʯʝʨʯʝʥʘ ʧʨʦʙʣʝʤʥʘʷ ʦʙʣʘʩʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʧʦ ʚʳʜʝʣʝʥʥʦʤʫ ʚʝʢʪʦʨʫ ʮʝʣʝʡ. 

Abstract. In the theses of this article, the authors for the first time raised the 

issues of justification for initiating the project of a digital online platform for pro-

fessional training in order to realize the interests of domestic industrial enterprises 

in the world market. The article presents a schematic diagram of the matrix structure 

of online learning management based on digital platforms developed by the authors 

in the interests of implementing strategic initiatives of domestic enterprises. 

ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ, ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. 

Key words: digital platform, online training, professional communities. 

ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ çʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʦʥʣʘʡʥ-

ʦʙʫʯʝʥʠʷè ʥʘ ʧʨʠʤʝʨʝ ʫʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜ-

ʧʨʠʷʪʠʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʷʚʣʷʶʪʩʷ:  

¶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʈʌ ʧʦ ʨʘʟʚʠʪʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠ-

ʪʠʶ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ɺʕɼ) ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʪʝʢʫʱʝʤ ʧʝ-

ʨʠʦʜʝ; 

¶ ʩʪʨʝʤʠʪʝʣʴʥʦ ʥʘʙʠʨʘʶʱʘʷ ʦʙʦʨʦʪʳ ʮʠʬʨʦʚʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʣʘʪʬʦʨʤ; 

¶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʠʥʪʝʨʝʩʦʚ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 
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ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʦʛʨʘʤʤʘʭ ʧʨʦʷʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʵʢʩʧʦʨʪʘ ʨʦʩʩʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʤʦʞʥʦ 

ʠ ʥʫʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ ʨʘʤʢʘʭ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʦʛʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʊʝʤ ʩʘʤʳʤ ʧʦʷʚʣʷʝʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʪʴ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʠʤʠʜʞʝʚʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʦʚʳʭ 

ʩʝʛʤʝʥʪʘʭ ʤʠʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʘʢʮʝʥʪʠʨʦʚʘʥʠʝ ʚ ʫʢʘʟʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʥʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʛʨʘʞʜʘʥ, ʚ ʪ. ʯ. ʠʥʦʩʪʨʘʥʥʳʭ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʥʘʙʣʁ ʜʘʪʴ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʦʥʣʘʡʥ-ʦʙʫʯʝ-

ʥʠʷ. ʏʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʨʘʩʪʝʪ ʢʘʢ ʟʘ ʨʫʙʝʞʦʤ, ʪʘʢ ʠ ʚ 

ʈʦʩʩʠʠ. ʅʘʧʨʠʤʝʨ, ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʦʜʥʦʡ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ Coursera ʟʘ 8 ʣʝʪ ʩ 2011 ʛʦʜʘ ʚʳʨʦʩʣʦ ʜʦ 36 ʤʣʥ. ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʯʠʩʣʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʫʨʩʦʚ ʚʳʨʦʩʣʦ 

ʜʦ 3000 [2].  

ʉʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʥʣʘʡʥ-ʫʥʠʚʝʨʩʠ-

ʪʝʪ Skillbox, ʯʴʷ ʘʫʜʠʪʦʨʠʷ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʚʳʨʦʩʣʘ ʩ 450 ʜʦ 760 ʪʳʩ. ʯʝʣ. [3]. 

ɽʩʣʠ ʧʝʨʚʳʝ ʦʥʣʘʡʥ ʧʨʦʝʢʪʳ ʙʳʣʠ ʥʘʮʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʪʫʜʝʥʯʝ-

ʩʢʫʶ ʘʫʜʠʪʦʨʠʶ, ʪʦ ʧʦʩʪʝʧʝʥʥʦ ʥʘʯʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʦʥʣʘʡʥ-ʰʢʦʣʳ ʥʘʮʝʣʝʥʥʳʝ 

ʠ ʥʘ ʜʨʫʛʠʝ ʘʫʜʠʪʦʨʠʠ, ʢ ʧʨʠʤʝʨʫ ʦʥʣʘʡʥ-ʰʢʦʣʘ çʌʦʢʩʬʦʨʜè, ʧʨʝʜʣʘʛʘʶʱʘʷ 

ʫʩʣʫʛʠ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʝʜʠʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʵʢʟʘʤʝʥʫ (ɽɻʕ) ʠ ʦʩʚʦʝ-

ʥʠʶ ʧʨʦʙʣʝʤʥʳʭ ʜʠʩʮʠʧʣʠʥ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʨʝʜʠ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʦʥʣʘʡʥ 

ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ Coursera; Khan academy; EDX; Carnegie Mellon 

University; Lynda ʠ ʜʨ. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ: SynergyOnline; Skillbox; Intuit.ru; 

ʃʝʢʪʦʨʠʫʤ; ʋʥʠʚʝʨʩʘʨʠʫʤ [4, 5]. ʌʦʨʤʘʪ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ ʚʩʝ ʙʦʣʴʰʝ ʦʩʚʘʠ-

ʚʘʶʪ ʠ ʢʨʫʧʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʩʝʪʴʶ ʬʠʣʠʘʣʦʚ ʠ ʜʘʞʝ ʯʘʩʪʥʳʝ ʣʠʮʘ, ʙʣʘʛʦ-

ʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʫʨʩʦʚ, ʪʘ-

ʢʠʭ ʢʘʢ Moodle, Dokeos ʠʣʠ ISpring Online [6]. 
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ʂ ʯʠʩʣʫ ʥʝʩʦʤʥʝʥʥʳʭ ʧʣʶʩʦʚ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: 

¶ ʤʦʙʠʣʴʥʦʩʪʴ: ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶ-

ʙʦʤ ʤʝʩʪʝ ʧʨʠ ʥʘʣʠʯʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ; 

¶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʥʣʘʡʥ ʢʫʨʩʦʚ: ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, 

ʯʝʤ ʧʣʘʪʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʙʘʢʘʣʘʚʨʠʘʪʝ ʠʣʠ ʤʘʛʠʩʪʨʘʪʫʨʝ; ʥʝʢʦʪʦʨʳʝ ʵʣʝʢʪʨʦʥ-

ʥʳʝ ʢʫʨʩʳ ʤʦʞʥʦ ʥʘʡʪʠ ʙʝʩʧʣʘʪʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʟʘʨʫʙʝʞʥʦʡ ʘʫʜʠ-

ʪʦʨʠʠ; 

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʯʝʙʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʜʠʨʝʢʪʦʨʠʠ ʠʣʠ ʨʘʩʩʳʣʢʘ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʠʟʫʯʠʪʴ ʩʤʝʞʥʫʶ ʧʨʦʬʝʩʩʠʶ; 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

¶ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʘʤʦʜʠʩʮʠʧʣʠʥʝ ʠ ʩʘʤʦʢʦʥʪʨʦʣʶ ʦʙʫʯʘ-

ʶʱʠʭʩʷ, ʜʘʞʝ ʩʨʝʜʠ ʚʟʨʦʩʣʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʚʝʣʠʢ ʧʨʦʮʝʥʪ ʪʝʭ, ʢʪʦ ʧʦ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʧʨʠʯʠʥʘʤ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪ ʢʫʨʩ; ʥʘʣʠʮʦ ʚʣʠʷʥʠʝ ʣʠʯʥʦʩʪʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʥʘ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʢʘʟʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ); 

¶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʦʬʝʩʩʠʡ (ʚʦʟʤʦʞʥʳ ʣʠʰʴ ʩʤʝʰʘʥʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ). 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʥʝ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʥʳʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʨʦʬʝʩʩʠʡ, ʠ ʚʧʦʣʥʝ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴ-

ʥʝʡʰʝʡ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʟʘʨʫʙʝʞʥʳʭ ʩʝʛʤʝʥʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʨʘʟʨʘʙʦʪʢʘ 

ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤʘʭ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʧʦʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ 

ʫʩʠʣʠʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʝ-

ʧʷʪʩʪʚʠʡ:  

¶ ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʙʝʩʧʣʘʪʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʥʣʘʡʥ-

ʦʙʫʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ ʠ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ 
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(Moodle ʠ ʜʨ.) ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʜʝʬʠʮʠʪ ʰʪʘʪʥʳʭ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʪʨʝʙʫʝʪʩʷ ʦʙʫʯʝʥʠʝ ʠ/ʠʣʠ 

ʧʨʠʚʣʝʯʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʘ ʩʦ ʩʪʦʨʦʥʳ;  

¶ ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ 

ʦʙʫʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʦʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʠʢʦʚ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ; 

¶ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʠʥʪʝʛʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʝʢʘʥʘʪʘ ʚ ʨʘʤʢʘʭ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʳ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʜʝʢʘʥʘʪʘ; 

¶ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʦʚ ʦʥ-

ʣʘʡʥ-ʦʙʫʯʝʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʪʨʝʙʫʝʪ ʩʝʨʴʝʟʥʳʭ ʟʘʪʨʘʪ, ʯʪʦ 

ʪʦʨʤʦʟʠʪ ʚʥʝʜʨʝʥʠʝ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʷ. ʆʜʥʘʢʦ, ʜʦ ʩʠʪʫʘʮʠʠ ʩ ʤʘʩʩʦʚʳʤ ʧʝʨʝ-

ʭʦʜʦʤ ʥʘ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʠʟ-ʟʘ ʠʟʚʝʩʪʥʳʭ ʛʣʦʙʘʣʴʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʫ ʢʨʫʧ-

ʥʳʭ ɺʋɿʦʚ ʈʌ ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʚʥʝʜʨʝʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʫʶ ʩʨʝʜʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʙʠʟʥʝʩ-ʠʥʢʫ-

ʙʘʪʦʨʳ, ʘʢʩʝʣʝʨʘʪʦʨʳ, ʮʝʥʪʨʳ ʨʘʟʚʠʪʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʧʨʦʬʦʨʠ-

ʝʥʪʘʮʠʦʥʥʳʝ ʮʝʥʪʨʳ. ɹʣʘʛʦʜʘʨʷ ʩʣʠʷʥʠʶ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ɺʋɿʘʤʠ 

ʚʥʝʜʨʝʥʠʝ ʦʥʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʳʩʪʨʝʝ ʠ ʢʘʯʝʩʪʚʝʥʥʝʝ. ʇʨʦ-

ʬʦʨʠʝʥʪʘʮʠʦʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʝʜʣʘʛʘʪʴ ʫʯʘʩʪʥʠʢʘʤ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʪʘʢ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʦʙʷʟʘʪʝʣʴ-

ʥʦʡ ʜʠʩʮʠʧʣʠʥʳ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʜʣʷ ʩʝʛʤʝʥʪʦʚ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʫʩʣʫʛ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ.  

ʉʦʜʝʨʞʘʥʠʝ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠʡ, ʪʘʢ ʠ 

ʣʝʢʮʠʦʥʥʳʡ ʤʦʜʫʣʠ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʦʪʢʨʳʪʠʠ ʠ 

ʟʘʧʫʩʢʝ ʧʨʦʝʢʪʦʚ. ɼʣʷ ʟʘʧʠʩʠ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʥʣʘʡʥ-ʢʫʨʩʦʚ ʥʝʦʙʭʦ-
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ʜʠʤʦ ʧʨʠʚʣʝʯʝʥʠʝ ʩʧʠʢʝʨʦʚ ʠʟ ʩʬʝʨʳ ʙʠʟʥʝʩʘ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦ-

ʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʧʦʜʝʣʠʪʩʷ 

ʩʚʦʠʤ ʦʧʳʪʦʤ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚ ʨʘʤʢʘʭ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥ-

ʩʫʣʴʪʠʨʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʧʨʦʬʠʣʴʥʳʤʠ ʩʧʝʮʠʘʣʠ-

ʩʪʘʤʠ.  

ʉ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚʦʟʤʦʞʥʦ 

ʥʘʣʘʜʠʪʴ ʩʠʩʪʝʤʫ ʩʙʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʩʳʣʢʠ ʥʘ ʦʩʥʦʚʥʫʶ ʠʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʣʠʪʝʨʘʪʫʨʫ ʚ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʚʳʜʘʚʘʪʴ ʟʘʜʘʥʠʷ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ 

ʧʨʦʯʝʝ. 

ʊʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʧʦʤʦʯʴ ʦʩʚʦʠʪʴ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʫʨʩʳ ʧʦ ʩʤʝʞʥʳʤ ʧʨʦʬʝʩʩʠʷʤ ʧʘʨʘʣ-

ʣʝʣʴʥʦ ʦʩʥʦʚʥʦʤʫ ʦʙʫʯʝʥʠʶ. ʆʙʫʯʝʥʠʝ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʩʪʦʠʪ ʨʘʩʮʝʥʠʚʘʪʴ 

ʢʘʢ ʚʳʛʦʜʥʫʶ ʠʥʚʝʩʪʠʮʠʶ ʚ ʙʫʜʫʱʝʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʵʢʦʥʦʤʠʪʴ ʙʝʩʮʝʥʥʳʡ 

ʨʝʩʫʨʩ ð ʚʨʝʤʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʷʜʘ 

ʩʣʫʞʙ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘ-

ʯʝʩʪʚʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ:  

¶ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʩ ʫʯʝʪʦʤ ʘʜʝʢʚʘʪʥʦʛʦ ʧʝ-

ʨʝʚʦʜʘ ʥʘ ʠʥʦʩʪʨʘʥʥʳʝ ʷʟʳʢʠ;  

¶ ʨʘʙʦʪ ʧʦ ʝʛʦ ʜʘʣʴʥʝʡʰʝʤʫ ʠʟʤʝʥʝʥʠʶ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ; ʪʝʭʥʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

¶ ʠʥʪʝʛʨʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ çʙʫʤʘʞʥʦʛʦè ʜʝʢʘʥʘʪʘ; 

¶ ʩʦʟʜʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʘʨʪʥʝʨʩʢʠʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʙʠʙʣʠʦʪʝʯʥʳʭ ʩʠʩʪʝʤ (ʕɹʉ) ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚ ʯʝʨʝʟ ʣʠʯʥʳʡ ʢʘʙʠ-

ʥʝʪ ʦʙʫʯʘʶʱʝʛʦʩʷ;  

¶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʠ ʫʩʣʫʛʘʭ ʥʘ ʙʘʟʝ ʩʝʪʝʚʳʭ ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ;  
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¶ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ ʩʣʫʰʘʪʝʣʝʡ ʦ ʟʘʧʫʩʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʢʫʨʩʦʚ, ʧʨʦʜʚʠʞʝʥʠʝ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʟʘʨʫʙʝʞʥʳʭ ʨʳʥʢʦʚ 

ʪʨʫʜʘ.  

ʆʩʥʦʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʦʥʣʘʡʥ-ʦʙʫʯʝ-

ʥʠʷ ð ʩʦʭʨʘʥʠʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʜʛʦʪʦʚʠʪʴ 

ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʠ ʨʘʟʚʠʪʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʵʬʬʝʢʪʠʚʥʦ ʦʙʱʘʪʴʩʷ ʠ 

ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʜʣʷ 

ʨʘʙʦʪʳ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠʩʧʦʣʴʟʫʷ ʨʝʩʫʨʩʳ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʩʠʩʪʝʤʳ ʦʥʣʘʡʥ-ʦʙʫ-

ʯʝʥʠʷ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ ʠʥʪʝʨʝʩʘʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩ-

ʩʠʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ð ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝʤ 

ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ ʠʥʪʝʨʝʩʘʭ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʢʦʦʨʜʠʥʘʮʠʦʥʥʳʝ ʩʚʷʟʠ ʜʦʣʞʥʦʩʪʥʳʭ ʬʫʥʢʮʠʦʥʘʣʦʚ 

ʦʪʨʘʞʘʶʪʩʷ ʚ ʣʦʢʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ)  
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʨʳʥʢʘ ʦʥ-

ʣʘʡʥ-ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʡ ʧʦʢʘʟʘʣʦ:  

¶ ʥʘ ʬʦʥʝ ʫʩʢʦʨʝʥʥʳʭ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʧʦ ʮʝʣʝʚʦʤʫ 

ʦʨʠʝʥʪʠʨʫ çʤʘʩʩʦʚʳʝ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳè ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʦʪʢʨʳ-

ʪʦʛʦ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʟʘʤʳʩʣʳ ʨʦʩʩʠʡ-

ʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ. 

¶ ʩʫʙʲʝʢʪʠʚʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʢʦʥʪʝʥʪ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʟʥʘʥʠʷʤ ʙʝʟ ʩʦ-

ʧʨʷʞʝʥʠʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʟʘʤʳʩʣʦʤ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʨʦʩʩʠʡʩʢʠʭ ʙʠʟʥʝʩ-ʩʠʩʪʝʤ 

ʚ ʩʪʨʘʥʦʚʳʭ ʩʝʛʤʝʥʪʘʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ, ʚ ʪ.ʯ. ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʚ ʵʪʦʡ ʩʚʷʟʠ; 

¶ ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʪʨʘʪʝ-

ʛʠʯʝʩʢʠʝ ʟʘʤʳʩʣʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʤʠʨʦʚʦʤ ʨʥrʢʝ, ʩʣʘʙʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ çʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè; 

¶ ʤʦʪʠʚʘʮʠʦʥʥʳʝ ʠ ʩʪʦʠʤʦʩʪʥʳʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʪʠ-

ʤʘʣʴʥʦ ʜʦʩʪʠʛʥʫʪʦ ʧʫʪʝʤ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʦʙʦʟʥʘʯʝʥʥʦʡ ʚ ʧʫʥʢʪʝ 2 

(ʩʤ. ʚʳʰʝ), ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʨʦʩʩʠʡ-

ʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ; 

¶ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʧʦʜʙʦʨ ʪʘʢʞʝ ʥʫʞʜʘʝʪʩʷ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʨʘʤʢʘʭ ʟʘ-

ʷʚʣʝʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʜʦʙʠʚʘʷʩʴ ʩʦʯʝʪʘʥʠʷ ʤʦʜʫʣʝʡ ʢʫʨʩʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʤʦʜʫ-

ʣʝʡ-ʧʦʤʦʱʥʠʢʦʚ. 

ʈʘʟʨʝʰʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʧʫʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʧʨʦʜʚʠʞʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷ-

ʪʠʡ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦ-

ʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʠʤʠʜʞʝʚʦʛʦ ʧʦʪʝʥʮʠ-

ʘʣʘ ʚ ʩʪʨʘʥʦʚʳʭ ʩʝʛʤʝʥʪʘʭ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʘʥʘ ʟʥʘʯʠʤʦʩʪʴ ʚʦʧʨʦʩʘ ʚʳʙʦʨʘ ʢʘʯʝ-

ʩʪʚʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘ 

ʧʨʠʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʨʝʥʘʞʝʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝ-

ʨʠʷʤʠ ʢʘʯʝʩʪʚʘ ʢʦʤʧʘʥʠʠ ʆʆʆ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʇʣʶʩè (ʙʨʝʥʜ 

SIKE). ʆʧʠʩʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʘʩ-

ʧʝʢʪʳ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. ɼʘʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʪʨʝʥʘʞʝʨʘ, 

ʧʨʠʚʝʜʝʥʳ ʵʪʘʧʳ ʧʨʦʚʝʨʢʠ ʧʨʦʜʫʢʪʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʠʪʝʨʠʷʤ ʢʘʯʝʩʪʚʘ. 
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Abstract. The article substantiates the importance of choosing a quality re-

source for studying the equipment design at the enterprise by the example of devel-

oping interactive simulators in accordance with the quality criteria of the company 

LLC çCorporate Systems Plusè (SIKE brand). The possibilities of this training tool 

and some aspects of its development are described. An idea of the simulator's capa-

bilities is given, and the stages of checking the product for compliance with the qual-

ity criteria are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʨʝʥʘʞʝʨʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭ-

ʥʦʣʦʛʠʠ, ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ. 

Keywords: interactive simulators, information technologies, quality criteria. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʞʠʚʝʤ ʚ ʚʝʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦ-

ʨʳʝ ʚʩʝ ʙʦʣʝʝ ʪʝʩʥʦ ʧʨʦʥʠʢʘʶʪ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʠ ʩʣʦʠ ʥʘʰʝʡ ʞʠʟʥʠ. ʅʝ 

ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʠ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ. ʋʞʝ ʩʝʡʯʘʩ ʤʦʞʥʦ ʥʘʡʪʠ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʪʬʦʨʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʫʯʝʥʠʝ ʦʥʣʘʡʥ, ʩʫ-

ʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʳʡ ʚʳʙʦʨ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʪʘʢ ʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ [3, 4]. ʆʜʥʘʢʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ 

ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦ 

ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʟʘʜʘʯ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʇʇ) ʜʣʷ ʦʙʫ-

ʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʝʨʩʦʥʘʣʘ ʧʦ ʨʘʙʦʯʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʧʘ-

ʥʠʠ ʆʆʆ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʇʣʶʩè (ʙʨʝʥʜ SIKE) ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʇʇ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʙʫʯʝ-

ʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟʫʯʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [1, 2].  

ʂʦʤʧʘʥʠʷ ʆʆʆ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʇʣʶʩè 15 ʣʝʪ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟ-

ʨʘʙʦʪʢʦʡ ʪʨʝʥʘʞʝʨʦʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʆʩʥʦʚʥʳʤʠ ʚʠ-

ʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʇʇ ʧʦʜ ʟʘʢʘʟ ʠ ʨʘʟʨʘʙʦʪʢʘ 
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ʪʠʨʘʞʠʨʫʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʜʘʞʠ. ʂʣʠʝʥʪʘʤʠ ʢʦʤʧʘʥʠʠ 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʢʘʢ ʉʝʚʝʨʩʪʘʣʴ, ʅʦʨʠʣʴʩʢʠʡ ʅʠʢʝʣʴ, ʅʃʄʂ, ʈʦ-

ʩɸʪʦʤ, ʇʦʣʶʩ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʠ: ʙʦʣʴʰʦʡ ʦʧʳʪ ʨʘʟ-

ʨʘʙʦʪʢʠ, ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ çhard-skillsè ʠ ʨʘʙʦʯʠʭ ʧʨʦʬʝʩʩʠʷʭ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ 

ʢʘʯʝʩʪʚʦ. ʇʦʵʪʦʤʫ ʚ ʢʦʤʧʘʥʠʠ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʠʭ ʩʪʘʥʜʘʨʪʘʤ ʢʦʤʧʘʥʠʠ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ ʷʚʣʷʝʪʩʷ ʪʨʝʥʘʞʝʨ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʩʣʦʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ð 

SIKE.3D ɸʪʣʘʩ [6, 7]. ɼʘʥʥʳʡ ʪʨʝʥʘʞʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʨʝʤʦʥʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʚʦʚʣʝ-

ʢʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ ʚ ʪʨʝʥʘʞʝʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ 3-ʭ ʤʝʨʥʳʝ ʤʦ-

ʜʝʣʠ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ: ʧʦʚʦʨʘʯʠʚʘʪʴ, ʧʨʠ-

ʙʣʠʞʘʪʴ, ʦʪʜʘʣʷʪʴ. ɺ ʨʝʞʠʤʝ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʥʘ ʤʦʜʝʣʠ ʠ ʠʟʫʯʘʪʴ ʝʛʦ ʥʘʟʚʘʥʠʝ, ʦʧʠ-

ʩʘʥʠʝ, ʥʘʟʥʘʯʝʥʠʝ, ʚʥʝʰʥʠʡ ʚʠʜ, ʨʘʩʧʦʣʦʞʝʥʠʝ. ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʟʫʯʝʥʠʷ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʤʝʭʘʥʠʟʤʦʚ.  

 

 

 

ʈʠʩʫʥʦʢ ð 1 ç3D ɸʪʣʘʩ çʋʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʦʙʠʣʷè ð ʨʝʞʠʤ ʦʙʫʯʝʥʠʷ 

ɺ ʨʝʞʠʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 2, ʩʠʩʪʝʤʘ ʚ ʧʨʦʠʟ-

ʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʚʦʜʠʪ ʦʧʨʦʩ ʧʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʥʘ ʤʦʜʝʣʠ 

ʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʦʪʚʝʪʳ, ʚʳʙʠʨʘʷ ʥʫʞʥʳʡ ʵʣʝʤʝʥʪ ʥʘ 3-
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ʭ ʤʝʨʥʦʡ ʤʦʜʝʣʠ. ʇʦ ʠʪʦʛʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʪʯʝʪ ʩ ʜʝʪʘʣʴʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʦ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʘʭ ʠ ʜʦʧʫʱʝʥʥʳʭ ʦʰʠʙʢʘʭ.  

 

ʈʠʩʫʥʦʢ ð 2 ç3D ɸʪʣʘʩ çʋʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʦʙʠʣʷè ð ʨʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ɼʘʥʥʳʡ ʪʨʝʥʘʞʝʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʦ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦ-

ʜʫʢʪ SIKE.3D ɸʪʣʘʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʘʪʬʦʨʤʫ, ʚ ʢʦʪʦʨʫʶ ʟʘʛʨʫʞʘʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ, ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʥʘʟʚʘʥʠʷ, ʦʧʠʩʘʥʠʷ, ʪ.ʝ. ʩʦʟʜʘʝʪʩʷ ʥʦ-

ʚʳʡ ʪʨʝʥʘʞʝʨ.  

ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʚʦʧʨʦʩʝ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʰʝ-

ʥʠʡ ʠ ʢʨʠʪʝʨʠʷʭ ʢʘʯʝʩʪʚʘ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʨʠʪʝʨʠʝʚ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʦʤʧʘʥʠʷ ʠʩʭʦ-

ʜʠʣʘ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʦʚ. ʂʣʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʦʜʫʢʪ: 

1. ʉʦʜʝʨʞʘʣ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʪʨʝʥʘʞʝʨʝ. 

2. ʉʦʜʝʨʞʘʣ ʢʘʯʝʩʪʚʝʥʥʳʝ 3-ʭ ʤʝʨʥʳʝ ʤʦʜʝʣʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3. ɺʢʣʶʯʘʣ ʤʦʜʝʣʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʥʘʥʠʝ ʢʦʪʦʨʦʛʦ ʚʘʞʥʦ ʜʣʷ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʨʘʙʦʯʝʡ ʧʨʦʬʝʩʩʠʠ/ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

4. ʆʙʝʩʧʝʯʠʚʘʣ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʠ ʦʙʫʯʘʶʱʫʶ ʬʫʥʢʮʠʶ.  



270 

5. ɹʳʣ ʫʜʦʙʥʳʤ, ʧʦʥʷʪʥʳʤ ʠ ʣʝʛʢʠʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʜʷʤ ʩ ʨʘʟ-

ʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. 

6. ʆʙʝʩʧʝʯʠʚʘʣ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʥʘʞʝʨʘ ʧʦ ʠʟʫʯʝʥʠʶ ʫʩʪʨʦʡʩʪʚʘ ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʆʪ ʢʘʯʝʩʪʚʘ ʬʫʥʜʘʤʝʥʪʘ, ʟʘʣʦʞʝʥʥʦʛʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʘ, ʚʦ ʤʥʦ-

ʛʦʤ ʟʘʚʠʩʷʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʙʫʜʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɸʥʘʣʦʛʠʯ-

ʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠ ʧʨʠ çʩʪʨʦʠʪʝʣʴʩʪʚʝè ʧʨʦʛʨʘʤʤʳ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

çʬʫʥʜʘʤʝʥʪʦʤè ʚ ʨʘʟʨʘʙʦʪʢʝ ʪʨʝʥʘʞʝʨʘ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ 

ʤʘʪʝʨʠʘʣʳ, ʩ ʜʨʫʛʦʡ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʥʘʞʝʨʦʚ ʆʆʆ çʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʇʣʶʩè 

(ʙʨʝʥʜ SIKE) ʦʯʝʥʴ ʪʱʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪ ʢ ʚʳʙʦʨʫ ʵʢʩʧʝʨʪʘ, ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʪʦ-

ʨʳʤ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʝ ʪʨʝʥʘʞʝʨʘ. ʋ ʢʦʤʧʘʥʠʠ ʩʫ-

ʱʝʩʪʚʫʝʪ ʧʘʨʪʥʝʨʩʢʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʩʧʝʮʠʘʣʠʩʪʘ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʧʦ ʪʨʝʙʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ɼʘʣʝʝ ʩʦʚʤʝʩʪʥʦ ʩ ʵʢʩʧʝʨʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʪʨʝʥʘʞʝʨʘ, ʧʦʜʙʦʨʢʘ ʠ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝ-

ʥʘʞʝʨʘ: ʯʝʨʪʝʞʠ, ʬʦʪʦʛʨʘʬʠʠ, ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ-

ʠʩʢʘ ʨʝʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʙʦʨʘ ʠ ʜʦʙʘʚʣʝʥʠʷ ʥʝʜʦ-

ʩʪʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʘʢʪʫ-

ʘʣʴʥʦʝ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʪʨʝʥʘʞʝʨʘ. ʇʦʟʥʘʚʘʪʝʣʴʥʘʷ ʠ ʦʙʫʯʘʶʱʘʷ 

ʬʫʥʢʮʠʷ ʪʨʝʥʘʞʝʨʘ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʣʘʪʬʦʨʤʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʥʝ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʜʦʨʘ-

ʙʦʪʢʠ ʠʤʝʶʱʝʛʦʩʷ ʬʫʥʢʮʠʦʥʘʣʘ. ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʣʝʛʢʦʩʪʴ ʦʩʚʦʝʥʠʷ 

ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʣʘʪʬʦʨʤʳ ʠ ʥʝ ʧʦʜʣʝʞʠʪ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠ ʨʝʘ-

ʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʝʥʘʞʝʨʘ.  
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ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʪʬʦʨʤʳ ʧʨʦʝʢʪʠʨʦʚʘʣʠʩʴ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʠʥʪʝʨ-

ʬʝʡʩʳ ʠ ʫʧʨʘʚʣʝʥʠʝ. ʇʨʦʪʦʪʠʧʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʦʭʦʜʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ 

ʨʘʟʥʳʭ ʧʠʣʦʪʥʳʭ ʛʨʫʧʧʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʣʦ ʜʦʨʘʙʦʪʘʪʴ ʪʨʝʥʘʞʝʨ ʜʦ ʦʧʪʠʤʘʣʴ-

ʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ, ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʦʙʫʯʘʶʱʠʭ ʬʫʥʢʮʠʡ.  

ʉʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʪʨʝʥʘʞʝʨ ʨʝʘʣʠʟʫʝʪʩʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʣʘʪʬʦʨʤʳ, ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʡ ʧʨʦʜʫʢʪʘ ʢʣʠʝʥʪʫ ʢʘʞʜʦʝ ʨʝ-

ʰʝʥʠʝ ʧʨʦʭʦʜʠʪ ʪʱʘʪʝʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʚ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʂʨʠʪʝʨʠʠ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʝʢʪʘè. ɼʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʧʨʦ-

ʝʢʪʘ ʝʩʪʴ ʩʚʦʠ ʢʨʠʪʝʨʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʢʨʠʪʝʨʠʠ ʛʦʪʦʚʥʦʩʪʠ ɸʪʣʘʩʘ.  

ʇʨʠ ʬʠʥʘʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʧʨʦʜʫʢʪʘ, ʪʝʩʪʠʨʦʚʱʠʢʠ ʧʨʦʚʝʨʷʶʪ ʩʣʝʜʫʶ-

ʱʝʝ: 

1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʪʨʫʢʪʫʨʝ ʟʘʜʘʯ ʚ Redmine. ʇʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʘ-

ʣʠʟʦʚʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʧʦʨʷʜʢʦʤ ʨʝʘʣʠʟʘʮʠʠ. ʀʩʧʦʣʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʳ ʠ ʦʧʠʩʘʥʠʷ ʟʘʜʘʯ ʚ ʩʠʩʪʝʤʝ 

Redmine.  

2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʬʘʡʣʘʤ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʨʦʝʢʪʫ. ʇʨʦʝʢʪ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʥʘʙʦʨ ʬʘʡʣʦʚ. ʊʘʢʞʝ ʧʨʦʝʢʪ ʜʦʣʞʝʥ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʨʘʙʦʯʠʝ ʤʘʪʝʨʠʘʣʳ, 

ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʠ ʩʪʨʫʢʪʫʨʘ ʭʨʘʥʝʥʠʷ ʜʦʣʞʥʳ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨ-

ʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʧʘʥʠʠ. 

3. ʊʨʝʙʦʚʘʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ (ɹɼ). ʇʨʦʝʢʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʪʨʫʢʪʫʨʫ ɹɼ, 

ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʊʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʧʨʦʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ɹɼ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʝ ʩʪʨʫʢʪʫʨʝ ʠ ʟʘʧʦʣʥʝʥʠʶ.  

4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʨʦʝʢʪ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʭʨʘʥʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ. 
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5. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʪʝ ʧʨʦʝʢʪʘ. ʕʪʦ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʨʘʟʜʝʣ, 

ʚʢʣʶʯʘʶʱʠʡ ʜʝʪʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ. ɺ ʭʦʜʝ ʜʘʥ-

ʥʦʡ ʧʨʦʚʝʨʢʠ ʧʨʦʚʝʨʷʶʪʩʷ: ʬʦʨʤʫʣʠʨʦʚʢʠ ʚʩʝʡ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʟʚʘ-

ʥʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ, ʨʘʙʦʪʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠ ʨʝʞʠʤʦʚ, ʧʨʦʚʝʨʢʘ ʚʩʝʭ ʬʦʨʤ ʠ 

ʦʪʯʝʪʦʚ.  

ʇʨʦʚʝʨʢʘ ʧʨʦʜʫʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1. ʇʨʦʚʝʨʢʫ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʝʩʪʠʨʦʚʱʠʢ. 

2. ʇʨʦʚʝʨʢʫ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʫʢʦʚʦʜʠʪʝʣʴ.  

3. ʇʨʦʚʝʨʢʫ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʠʣʦʪʥʘʷ ʛʨʫʧʧʘ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʢ ʤʦʤʝʥʪʫ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʥʠ-

ʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʢʠ ʜʦ 5%.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙ-

ʜʫʤʳʚʘʪʴ ʠ ʨʝʰʘʪʴ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ, ʦʧʨʝʜʝʣʷʷ: 

¶ ʢʣʶʯʝʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʫ (ʯʪʦ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʚʘʞʥʳʤ ʜʣʷ ʧʨʦ-

ʝʢʪʘ); 

¶ ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʷ ʠʟ ʢʣʶʯʝʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʝʢʪʫ; 

¶ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʮʝʥʢʠ ʜʦʩʪʠʞʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʅʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʨʠ-

ʪʝʨʠʠ ʜʣʷ ʨʘʟʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʝʩʣʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʠʥʘʯʝ 

ʦʮʝʥʢʘ ʙʫʜʝʪ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʠ ʥʝʪʦʯʥʘʷ.  
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Abstract. The article is discussed the possibilities of using cloud technologies 

and services for organizing corporate training in the field of information security of 

an organization. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʟʘʪʨʫʜ-

ʥʠʪʝʣʴʥʝʝ ʠ ʩʣʦʞʥʝʝ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʘʢʦʡ ʧʦʜʛʦʪʦʚʢʝ ʦʱʫʱʘʝʪʩʷ ʦʯʝʥʴ ʦʩʪʨʦ, ʢʨʦʤʝ 

ʪʦʛʦ, ʜʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʪʴʩʷ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ɺʩʝ ʵʪʦ 

ʥʘʢʣʘʜʳʚʘʝʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʥʘ ʬʦʨʤʫ ʨʝʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʪʘʢ ʠ ʥʘ 

ʩʨʝʜʩʪʚʘ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʫʯʘʶʱʠʡ ʙʣʦʛ, ʛʜʝ ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʧʦʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʤʝʩʪʠʪʴ ʢʘʢ ʚʠʜʝʦʨʦʣʠʢʠ, ʪʘʢ ʠ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ. ʇʨʠʯʝʤ ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʥʘʧʦʣʥʝʥʠʝ ʦʙʫʯʘʶ-

ʱʝʛʦ ʙʣʦʛʘ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʚʠʜʝ ʢʨʘʪʢʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʚʝʜʝ-

ʥʠʡ ʠ ʦʙʫʯʘʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ, ʘ ʪʘʢʞʝ ʚʠʜʝʦʨʦʣʠʢʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʘʪ ʨʝʘʣʠʟʘʮʠʠ ʚʠʜʝʦʨʦʣʠʢʦʚ ʙʫʜʝʪ ʟʘʚʠʩʠʪ 

ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʚ ʢʦʤʧʘʥʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ (ʇɸʂ) DATAPK, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʦ ʠ ʠʩʧʦʣʥʷ-

ʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʥʘ ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʣʠʙʦ ʦʙ-

ʱʝʛʦ, ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɸʧʧʘʨʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʫʨʦʚʥʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʙʳʣʦ ʟʘʧʫʱʝʥʦ çʋʨʘʣʴʩʢʠʤ ʮʝʥʪʨʦʤ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠè ʚ 2018 ʛʦʜʫ. ʆʩ-

ʥʦʚʥʘʷ ʩʙʦʨʢʘ ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʚ ʪʦʤ ʯʠʩʣʝ ʫʩʪʘʥʦʚʢʫ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʷʭ ʧʨʝʜʧʨʠʷʪʠʷ-ʠʟʛʦʪʦʚʠʪʝʣʷ [1]. 
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ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʢʦʤʧʘʥʠʠ ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʦ-

ʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʇɸʂ DATARK, ʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʢʨʠʥʢʘʩʪʠʥʛʘ. ʕʪʦ ʧʨʦʮʝʩʩ ʚʠʜʝʦʟʘʧʠʩʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʵʢʨʘʥʘ ʤʦʥʠʪʦʨʘ ʠ ʜʝʡʩʪʚʠʡ ʥʘ ʜʘʥʥʦʤ ʵʢʨʘʥʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʪʨʫʜʥʠʢʠ ʩʤʦ-

ʛʫʪ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʢ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʪʘʢ ʠ ʜʝʡ-

ʩʪʚʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʩ ʩʘʤʠʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ [2].  

ʊʝʭʥʦʣʦʛʠʷ ʩʢʨʠʥʢʘʩʪʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ: 

¶ ʚʠʜʝʦʧʨʝʟʝʥʪʘʮʠʠ (ʠʟʦʙʨʘʞʝʥʠʷ, ʦʟʚʫʯʝʥʥʳʝ ʛʦʣʦʩʦʤ ʠʣʠ ʬʦʥʦʚʦʡ 

ʤʫʟʳʢʦʡ); 

¶ ʚʠʜʝʦʠʥʩʪʨʫʢʮʠʠ (ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ, ʧʨʠʚʦ-

ʜʷʱʠʭ ʢ ʞʝʣʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ʠʣʠ ʧʨʦʮʝʩʩ ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʥʪʝʨʬʝʡʩʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ) [4]. 

ʀʤʝʥʥʦ ʧʦʩʣʝʜʥʷʷ ʪʝʭʥʦʣʦʛʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʜʝʨ-

ʞʘʪʝʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʠ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʦʙʫʯʘʶʱʝʤ 

ʙʣʦʛʝ. 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʠʜʝʦʨʦʣʠʢʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʚ ʦʙʫʯʘʶʱʠʡ ʙʣʦʛ 

çʂʦʤʧʣʝʢʩ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘ ʙʘʟʝ 

DATAPKè, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʢʘʢ Tilda Publish-

ing, Blogger, Thinglink, Padlet, Google sites, Ispring, Genially. ɺʳʙʠʨʘʝʤʳʡ ʵʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʥʝʦʙʭʦʜʠʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

¶ ʙʝʩʧʣʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʙʝʟ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʫʯʘʶʱʝʛʦ ʙʣʦʛʘ çʂʦʤ-

ʧʣʝʢʩ ʦʧʝʨʘʪʠʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘ ʙʘʟʝ DATAPKè 

ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʦʙʨʘʟʦʤ; 

¶ ʧʨʠʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʥʘ ʩʝʛʦʜʥʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʰʝʫʧʦʤʷ-

ʥʫʪʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʙʳʣ ʚʳʙʨʘʥ ʩʝʨʚʠʩ Blogger. Blogger ð ʵʪʦ ʚʝʙ-
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ʩʝʨʚʠʩ ʜʣʷ ʚʝʜʝʥʠʷ ʙʣʦʛʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠʣʠ 

ʥʘʩʪʘʚʥʠʢʦʤ (ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ) [3]. ʅʘ Blogger ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʙʦʣʝʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ, ʩʣʫʰʘʪʝʣʷʤʠ ʠʣʠ ʨʘʙʦʪʥʠ-

ʢʘʤʠ, ʟʜʝʩʴ ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʚʦʜʥʘʷ ʦʟʥʘʢʦʤʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʣʦʛʘ. ʊʘʢ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʚ ʩʦʦʙʱʝʥʠʷʭ ʧʨʠ-

ʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʇɸʂ DATARK ʠ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʝʟʥʳʝ 

ʩʩʳʣʢʠ ʠ ʤʘʪʝʨʠʘʣʳ. 

ʆʩʥʦʚʘ ʙʣʦʛʘ ð ʵʪʦ ʩʪʨʘʥʠʮʳ, ʥʘ ʥʠʭ ʚʳʥʝʩʝʥʳ ʘʫʜʠʦ ʠ ʚʠʜʝʦʬʘʡʣʳ, 

ʬʦʪʦ, ʜʦʢʫʤʝʥʪʳ, ʪʝʢʩʪʦʚʳʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʵʣʝʤʝʥʪʳ ʢʦʥʪʨʦʣʷ (ʪʝʩʪʦʚʳʝ ʠ 

ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ). ʂʘʞʜʘʷ ʩʪʨʘʥʠʮʘ ʦʪʢʨʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ, ʯʪʦ ʦʯʝʥʴ 

ʫʜʦʙʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʦʙʫʯʘʶʱʝʛʦ ʙʣʦʛʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʦʙʫʯʘʶʱʝʛʦ ʙʣʦʛʘ ʚ ʥʝʤ ʠʤʝʝʪʩʷ ʚʢʣʘʜʢʘ 

ɼʠʟʘʡʥ, ʛʜʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʠʥʪʝʨʬʝʡʩʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘ-

ʯʝʥʠʝʤ ʦʙʫʯʘʶʱʝʛʦ ʙʣʦʛʘ. 

ʇʦʩʢʦʣʴʢʫ Blogger ð ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʢʦʤʧʘʥʠʠ Google, ʪʦ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʝʱʝ ʦʜʠʥ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ 

ʢʦʤʧʘʥʠʠ Google Forms. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝ-

ʥʠʡ, ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʩʚʦʝʥʠʷ ʠʟʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʚʠ-

ʜʝʦʨʦʣʠʢʘʭ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʙʣʦʢʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʢʦʥʪʨʦʣʴ. ʇʨʦʝʢʪ 

Google Forms ð ɻ ʪʦ ʙʝʩʧʣʘʪʥʳʡ ʩʝʨʚʠʩ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʘ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʠʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʦʧʨʦʩʦʚ ʠ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʰʘʙʣʦʥʳ, ʤʦʜʠʬʠ-

ʮʠʨʦʚʘʪʴ ʠʭ ʠ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʪʝʩʪʳ, ʦʧʨʦʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʝʨʚʠʩʦʚ ʧʨʠʟʚʘʥʦ 

ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝ ʩʥʠʞʘʷ ʝʛʦ ʢʘʯʝʩʪʚʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɸ ʜʦʧʦʣʥʝʥʠʝ ʵʪʠʭ ʨʝʰʝʥʠʡ ʩʢʨʠʥʢʘʩʪʘʤʠ ð ʦʙʫʯʘʶʱʠʤʠ 

ʚʠʜʝʦʨʦʣʠʢʘʤʠ ʩʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ ʠ ʣʝʛʢʠʤ ʚ ʦʩʚʦʝʥʠʠ ʠ ʫʩʚʦʝʥʠʠ, 
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ʧʦʟʚʦʣʠʚ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜ-

ʛʦʪʦʚʢʫ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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VISUALIZATION OF GEO METRIC IMAGES IN ROB OTICS CLUBS 

Hasmik Vahram Ayvazyan 

Secondary school no. 79 named after Movses Jambazyan, the city of Yerevan 

ɸʥʥʦʪʘʮʠʷ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʴ-

ʶʪʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ ʰʢʦʣʴʥʠʢʦʚ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʫʣʫʯ-

ʰʠʪʴ ʚʦʩʧʨʠʷʪʠʝ ʠ ʠʟʫʯʝʥʠʝ ʫʯʝʥʠʢʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʘ ʪʘʢ 

ʞʝ ʠʭ ʩʪʨʦʝʥʠʝ. 

Abstract: The research is based on assessing the effectiveness of computer 

visualization in terms of the development of the abilities and capabilities of school-

children. It allows, using practical examples, to improve the perception and study of 

geometric images by students, as well as their structure. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʪʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʚʠʟʫʘʣʠ-

ʟʘʮʠʷ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ. 
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ɺʠʟʫʘʣʠʟʘʮʠʷ (ʦʪ ʣʘʪ. visualis, çʟʨʠʪʝʣʴʥʳʡè) ï ʵʪʦ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʧʨʠ-

ʸʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʯʠʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ ʚ ʚʠʜʝ, 

ʫʜʦʙʥʦʤ ʜʣʷ ʟʨʠʪʝʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʥʘʣʠʟʘ.  

ʂʦʤʧʴʶʪʝʨʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʝʭʥʠ-

ʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʚʦʟʤʦʞʥʦʩʪʷʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ [1]. ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʩʬʝ-

ʨʘʭ: 

¶ ʚ ʩʠʩʪʝʤʘʭ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʦʚ ʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʚ ʮʠʬʨʦʚʳʭ ʦʩʮʠʣʣʦʛʨʘ-

ʬʘʭ; 

¶ ʚ ʩʨʝʜʩʪʚʘʭ ʠʟʤʝʨʝʥʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ; 

¶ ʚ ʩʨʝʜʘʭ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ Laboratory 

Virtual Instrumentation Engineering Workbench, Scratch, K-turtle, Qucs ʠ ʪʘʢ ʜʘ-

ʣʝʝ: 

¶ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, 

AutoCAD; 

¶ ʧʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ, ʧʨʦʮʝʩʩʦʚ, ʷʚʣʝʥʠʡ; 

¶ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʦʪʯʝʪʘʭ, ʧʨʝʟʝʥʪʘʮʠʷʭ).  

ɺ ʢʨʫʞʢʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʨʘʙʦʪʘʷ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʦʪ 10 

ʜʦ 14 ʣʝʪ, ʤʳ ʠʥʦʛʜʘ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʨʘ-

ʙʦʪʳ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʚʘʞʝʥ 

ʚʠʟʫʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʭ ʨʘʙʦʪʳ. ʀ ʠʤʝʥʥʦ ʵʪʘ ʟʘʜʘʯʘ ʠ ʙʳʣʘ ʦʩʥʦʚʦʡ ʤʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɻʝʦʤʝʪʨʠʷ ʧʦʤʦʛʘʣʘ ʣʶʜʷʤ ʧʦʟʥʘʚʘʪʴ ʤʠʨ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʸʥ. ʂʘʢ ʩʢʘʟʘʣ 

ʬʨʘʥʮʫʟʩʢʠʡ ʘʨʭʠʪʝʢʪʦʨ, ʧʠʦʥʝʨ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʤʦʜʝʨʥʠʟʤʘ ʠ ʬʫʥʢʮʠʦʥʘ-

ʣʠʟʤʘ ʃʝ ʂʦʨʙʶʟʴʝ [2]: çɺʩʸ ʚʦʢʨʫʛ ï ʛʝʦʤʝʪʨʠʷ!è, ʠ ʧʦʟʥʘʥʠʝ ʦʢʨʫʞʘʶʱʝʛʦ 
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ʤʠʨʘ ʨʝʙʝʥʦʢ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴ ʠʤʝʥʥʦ ʩ ʧʦʟʥʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʚ ʩʚʦʝʤ ʦʢʨʫʞʝʥʠʠ. 

ʇʦ ʤʥʝʥʠʶ ʈʫʜʦʣʴʬʘ ʐʪʘʡʥʝʨʘ, ç...ʟʥʘʥʠʝ ʦ ʜʫʭʦʚʥʦʤ ʤʠʨʝ ʥʫʞʥʦ 

ʥʝʩʪʠ ʚ ʩʝʙʝ ʪʘʢ ʞʝ, ʢʘʢ ʛʝʦʤʝʪʨʠʶè [2].  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʫʧʦʤʷʥʫʪʦʛʦ, ʤʦʞʝʤ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ-ʰʢʦʣʴʥʠʢʘ ʠ ʚ ʜʫʭʦʚʥʦʤ ʧʣʘʥʝ, ʠ ʚ ʣʦʛʠʯʝʩʢʦʤ 

ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʟʥʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʩʫʞʜʝʥʠʡ ʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʫʢʘʟʘʥʥʘʷ ʟʘʜʘʯʘ: ʠʟʫʯʝʥʠʝ 

ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ï ʪʨʝʫʛʦʣʴʥʠʢ, ʢʚʘʜʨʘʪ, ʧʨʷʤʦʫʛʦʣʴ-

ʥʠʢ ʠ ʢʨʫʛ. ʄʳ ʩʥʘʯʘʣʘ ʥʘʨʠʩʦʚʘʣʠ ʚʩʝ ʵʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʘʙʦʯʝʡ ʩʨʝʜʝ 

KolourPaint (ʨʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ð ʉʦʟʜʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʨʝʜʝ KolourPaint  

ʐʢʦʣʴʥʠʢʠ ʵʪʦ ʟʘʜʘʥʠʝ ʩʜʝʣʘʣʠ ʥʝʦʭʦʪʥʦ, ʠʤ ʙʳʣʦ ʥʝʠʥʪʝʨʝʩʥʦ. 

ɿʘʪʝʤ ʤʳ ʫʩʣʦʞʥʠʣʠ ʟʘʜʘʯʫ: ʧʦʩʪʨʦʠʪʴ ʚʩʝ ʵʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʚ ʩʨʝʜʝ Scratch. ʕʪʦ ʩʨʝʜʘ, ʛʜʝ ʰʢʦʣʴʥʠʢ ʤʦʞʝʪ ʧʦʩʪʨʦʠʪʴ ʨʘʟʣʠʯʥʳʝ 
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ʦʙʲʝʢʪʳ, ʧʨʘʚʠʣʴʥʦ ʧʦʜʙʠʨʘʷ ʥʫʞʥʳʝ ʢʦʤʘʥʜʳ. ʊʘʢʘʷ ʨʘʙʦʪʘ ʧʦʚʳʰʘʝʪ ʪʚʦʨ-

ʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ï ʦʩʥʦʚʥʦʡ ʥʘʚʳʢ 21-ʛʦ ʚʝʢʘ. 

ɼʝʪʠ ʚʦʦʜʫʰʝʚʠʣʠʩʴ, ʩʪʘʣʠ ʦʙʩʫʞʜʘʪʴ ʟʘʜʘʥʠʝ. ʇʦʷʚʠʣʘʩʴ ʬʨʘʟʘ çʚʥʝʰ-

ʥʳʡ ʫʛʦʣè, ʥʘʯʘʣʠ ʚʩʧʦʤʠʥʘʪʴ ʧʨʦʡʜʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦ ʛʝʦʤʝʪʨʠʠ ʠ ʤʘʪʝʤʘ-

ʪʠʢʝ. ɺ ʠʪʦʛʝ ʧʦʷʚʠʣʘʩʴ ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ ʧʨʦʛʨʘʤʤʘ (ʨʠʩʫʥʦʢ 2). 

 

 

ʈʠʩʫʥʦʢ 2 ð ʉʦʟʜʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʨʝʜʝ Scratch (Aghues)  

ɿʘʪʝʤ ʪʦ ʞʝ ʟʘʜʘʥʠʝ ʧʨʠʥʷʣʠʩʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʚ ʩʨʝʜʝ K-Turtle. ʆʩʚʦ-

ʠʣʠ ʩʠʥʪʘʢʩʠʩ ʨʝʜʘʢʪʦʨʘ, ʥʘʯʘʣʠ ʚʚʦʜʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ 

ʥʠʞʝ ʧʨʠʚʝʜʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ (ʨʠʩʫʥʦʢ 3).  

ʉʨʝʜʘ K-Turtle ʩʦʟʜʘʝʪ ʫʜʦʙʥʦʝ ʤʝʩʪʦ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʘʙʣʶ-

ʜʝʥʠʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʛʨʘʤʤʳ. ʗʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʯʝʨʝʧʘʭʠ ʷʚʣʷʝʪʩʷ ʷʟʳʢ Logo. ʕʪʦʪ ʷʟʳʢ ʩʧʝʮʠʘʣʴʥʦ ʙʳʣ ʧʨʠʜʫʤʘʥ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ (ʰʢʦʣʴʥʠʢʦʚ) ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂʦʤʘʥʜʳ ʥʘ ʷʟʳʢʝ Logo 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʥʘ ʘʥʛʣʠʡʩʢʦʤ, ʪʘʢ ʠ ʥʘ ʜʨʫʛʦʤ ʷʟʳʢʝ.  
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ʈʠʩʫʥʦʢ 3 ï ʉʦʟʜʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʨʝʜʝ K-Turtle  

ʀ ʚ ʢʦʥʮʝ ʰʢʦʣʴʥʠʢʠ ʧʦʩʝʱʘʣʠ ʚʦʣʰʝʙʥʳʡ ʤʠʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʵʪʶ-

ʜʦʚ, ʛʜʝ ʧʦ çʱʫʯʴʝʤʫ ʚʝʣʝʥʠʶè ʦʞʠʚʘʶʪ ʦʢʨʫʞʘʶʱʠʝ ʥʘʩ ʧʨʝʜʤʝʪʳ ʠ ʚʳʜʝ-

ʣʷʶʪʩʷ ʩʢʨʳʪʳʝ ʚ ʥʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʨʠʩʫʥʦʢ 4). ʕʪʘ ʚʦʣʰʝʙʥʘʷ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʢʦʨʷʝʪ ʚʥʠʤʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, ʧʨʠʥʫʞʜʘʷ ʦʛʣʜ̫ʝʪʴʩʷ ʚʦʢʨʫʛ. 

ʅʘ ʩʘʡʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʵʪʶʜʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 3D-ʛʨʘʬʠʢʠ [3]. ʊʘʢ ʢʘʢ ʫʞʝ ʚʩʧʦʤʥʠʣʠ ʦ 

ʚʥʝʰʥʠʭ ʫʛʣʘʭ, ʪʦ ʟʜʝʩʴ ʚʠʟʫʘʣʴʥʦ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʚʥʝʰʥʠʤʠ ʫʛʣʘʤʠ [4], ʩʫʤʤʘ 

ʢʦʪʦʨʳʭ ʨʘʚʥʘ 360 ʛʨʘʜʫʩʘʤ (ʨʠʩʫʥʦʢ 5). 

ʈʠʩʫʥʦʢ 4 ð ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʥʘ ʩʘʡʪʝ etudes.ru  
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ʈʠʩʫʥʢʠ 5 ð ɺʠʟʫʘʣʥɹʳʡ ʧʦʢʘʟ ʪʦʛʦ, ʯʪʦ ʩʫʤʤʘ ʚʥʝʰʥʠʭ ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ 

360 ʛʨʘʜʫʩʦʚ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʤʧʶʪʝʨʥʠʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʢʨʫʞʢʘʭ ʨʦʙʦ-

ʪʦʪʝʭʥʠʢʠ ʨʘʩʩʢʨʳʚʘʝʪ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ 

ʠ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʰʢʦʣʴʥʠʢʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ʩʦʟʜʘʝʪ ʧʣʦʜʦʪʚʦʨʥʫʶ ʧʦʯʚʫ ʜʣʷ ʩʠʩʪʝʤʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʃʠʯʥʦʩʪʴ ʢʦ-

ʪʦʨʦʝ ʙʫʜʝʪ ʚʣʘʜʝʪʴ ʵʪʠʤʠ ʥʘʚʳʢʘʤʠ, ʙʫʜʝʪ ʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ ʚʳʟʦʚʘʤ ʙʫ-

ʜʫʱʝʡ ʨʝʘʣʴʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ Microsoft ʥʘ ʫʨʦʢʘʭ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʫʩʣʦʚʠʷʭ ʛʠʙʨʠʜʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʈʘʩʢʨʳʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʫʨʦʢʘ ʧʨʠ ʛʠʙʨʠʜʥʦʤ (ʩʤʝʰʘʥ-

ʥʦʤ) ʬʦʨʤʘʪʝ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʯʘʩʪʴ ʜʝʪʝʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʫʨʦʢʝ ʦʯʥʦ, ʘ 

ʯʘʩʪʴ ð ʜʠʩʪʘʥʮʠʦʥʥʦ. 

Abstract. The article discusses the practical experience of using Microsoft 

technologies in English lessons in a hybrid learning environment. The questions of 

the organization of the lesson in a hybrid (mixed) format of education are revealed, 

when part of the children is present at the lesson in person, and part is remotely. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: COVID-19, ʛʠʙʨʠʜʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ, ʪʝʭʥʦʣʦʛʠʠ Microsoft. 

Keywords: COVID-19, hybrid learning, blended learning, English, Microsoft 

technologies. 

ɺʥʝ ʚʩʷʢʦʛʦ ʩʦʤʥʝʥʠʷ, 2020 ʛʦʜ ʚʦʡʜʝʪ ʚ ʠʩʪʦʨʠʶ ʤʠʨʘ ʚ ʮʝʣʦʤ ʠ ʈʦʩʩʠʠ 

ʚ ʯʘʩʪʥʦʩʪʠ ʢʘʢ ʧʝʨʠʦʜ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʠ ʛʣʫʙʦʢʠʭ ʧʦʪʨʷʩʝʥʠʡ. ʇʘʥʜʝʤʠʷ 



287 

ʢʦʨʦʥʘʚʠʨʫʩʘ COVID-19 ʚʥʝʩʣʘ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʨʷʜ ʩʬʝʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ [1].  

ʈʝʞʠʤ ʩʘʤʦʠʟʦʣʷʮʠʠ, ʧʨʦʜʣʠʚʰʠʡʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ, ʩʜʝʣʘʣ ʥʝʚʦʟ-

ʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʯʥʦʡ ʬʦʨʤʝ. ɹʳʣʦ ʥʝʦʙʭʦʜʠʤʦ, 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʜʦʧʫʩʪʠʪʴ, ʯʪʦʙʳ ʜʝʪʠ ʧʝʨʝʩʪʘʣʠ ʫʯʠʪʴʩʷ, ʘ ʩ ʜʨʫʛʦʡ, 

ʯʪʦʙʳ ʩʦʮʠʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ ʙʳʣʠ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ. ɺʳʡʪʠ ʠʟ ʜʘʥʥʦʡ ʟʘ-

ʪʨʫʜʥʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʬʦʨʤʘʪʦʚ ʦʙʫʯʝʥʠʷ: ʵʣʝʢʪʨʦʥʥʦʛʦ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠ ʛʠʙʨʠʜʥʦʛʦ.  

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʥʝʜʝʣʠ ʤʘʨʪʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠè, ʪʘʢ 

ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ ʥʘ ʩʣʫʯʘʡ ʢʘʢ ʨʘʟʚʠ-

ʪʠʷ, ʪʘʢ ʠ ʫʛʘʩʘʥʠʷ ʵʧʠʜʝʤʠʠ.  

ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʫʨʦʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ. ʇʨʝʧʦʜʘʚʘ-

ʪʝʣʠ ʚʥʦʩʠʣʠ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ ʜʚʘ ʙʣʦʢʘ ʟʘʜʘʥʠʡ: çʢʣʘʩʩʥʫʶè ʠ çʜʦ-

ʤʘʰʥʶʶ ʨʘʙʦʪʫè. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʯʘʱʠʝʩʷ ʚʳʧʦʣʥʷʣʠ ʧʦʣʫʯʝʥʥʳʝ ʟʘʜʘʥʠʷ 

ʠ ʚʳʩʳʣʘʣʠ ʥʘ ʧʨʦʚʝʨʢʫ.  

ʇʦʩʣʝ ʢʘʥʠʢʫʣ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʟʘʥʷʪʠʡ ʢʘʢ ʚ ʵʣʝʢ-

ʪʨʦʥʥʦʤ, ʪʘʢ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ. ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʥʘʣʠʯʠʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʱʝʥʠʷ ʫʯʠ-

ʪʝʣʷ ʠ ʫʯʝʥʠʢʘ. ʇʦ ʩʫʪʠ, ʦʥ ʧʨʠʟʚʘʥ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʦʯʥʦʤʫ ʬʦʨ-

ʤʘʪʫ ʦʙʫʯʝʥʠʷ.  

ʇʦʩʢʦʣʴʢʫ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ ʧʝʨʝʜ ʤʦʥʠʪʦʨʦʤ ʜʦʚʦʣʴʥʦ ʯʝʪʢʦ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ, ʧʨʦʚʦʜʠʪʴ ʚʩʝ ʫʨʦʢʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ ʚʦʟʤʦʞʥʳʤ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʟʘʥʷʪʠʡ ʧʨʦʭʦʜʠʣʘ ʚ ʵʣʝʢʪʨʦʥʥʦʡ 

ʬʦʨʤʝ, ʘ ʯʘʩʪʴ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ. ʉʦʦʪʥʦʰʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʫʨʦʢʦʚ ʙʳʣʦ ʧʨʦʩʯʠʪʘʥʦ ʟʘʨʘʥʝʝ ʠ ʥʝ ʤʝʥʷʣʦʩʴ ʦʪ ʥʝʜʝʣʠ ʢ ʥʝʜʝʣʝ.  

ɺ ɻɹʆʋ çʐʢʦʣʘ ˉ 1552è ʛ. ʄʦʩʢʚʳ ʧʨʘʢʪʠʢʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʨʘʟʥʦʫʨʦʚ-

ʥʝʚʳʭ ʤʝʪʘʛʨʫʧʧ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ ʠʥʦʩʪʨʘʥʥʳʭ 

ʷʟʳʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʫʯʝʙʥʦʡ ʛʨʫʧʧʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ. ɺ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʫ 



288 

ʦʙʫʯʘʶʱʝʛʦʩʷ ð ʚʝʩʴ ʢʣʘʩʩ ʧʝʨʝʚʦʜʠʣʩʷ ʥʘ ʢʘʨʘʥʪʠʥ ʠ ʦʙʫʯʘʶʱʠʝʩʷ ʧʨʦʜʦʣ-

ʞʘʣʠ ʦʙʫʯʝʥʠʝ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʥʠʤʘʣʦʩʴ ʩʣʝ-

ʜʫʶʱʝʝ ʨʝʰʝʥʠʝ: ʦʨʛʘʥʠʟʦʚʘʪʴ ʛʠʙʨʠʜʥʳʡ (ʩʤʝʰʘʥʥʳʡ) ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ: 

ʯʘʩʪʴ ʜʝʪʝʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʫʨʦʢʝ ʦʯʥʦ, ʘ ʯʘʩʪʴ ð ʜʠʩʪʘʥʮʠʦʥʥʦ, ʯʝʨʝʟ 

Microsoft Teams.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʨʦʰʝʜʰʠʡ ʧʝʨʠʦʜ ʚʝʩʥʳ-ʣʝʪʘ 2020 ʛʦʜʘ 

ʰʢʦʣʘ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʠʣʘʩʴ ʢ ʥʦʚʳʤ ʨʝʘʣʠʷʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʪʝʭʥʠʯʝ-

ʩʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʪʘʢʦʚʳ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʬʦʨʤʘʪʘʤʠ ʦʙʫʯʝʥʠʷ ʧʨʦʭʦʜʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʙʦ-

ʣʝʟʥʝʥʥʦ. 

ʊʝʧʝʨʴ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. 

ʋʯʠʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʢʣʘʩʩʝ ʠ ʨʘʙʦʪʘʝʪ ʩ ʪʝʤʠ ʫʯʝʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʩʫʪʩʪʚʫʶʪ, ʣʠʯʥʦ, ʘ ʩ ʪʝʤʠ, ʢʪʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ð ʯʝʨʝʟ Microsoft Teams, ʜʠ-

ʩʪʘʥʮʠʦʥʥʦ. ʈʘʟʫʤʝʝʪʩʷ, ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʣʦʞʥʦʩʪʠ, ʢ ʢʦʪʦʨʳʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ: 

1. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʝʪʠ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʵʢʨʘʥʘ ʜʦʣʞʥʳ ʦʜʠ-

ʥʘʢʦʚʦ ʭʦʨʦʰʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʢʣʘʩʩʝ. ʅʫʞʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʪʴ ʪʝʤʧʫ ʨʝʯʠ, ʯʝʪʢʦʩʪʠ ʧʨʦʠʟʥʦʰʝʥʠʷ, ʙʳʪʴ ʛʦʪʦʚʳʤʠ ʧʦʚʪʦʨʷʪʴ ʦʜʥʦ 

ʠ ʪʦ ʞʝ ʧʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ.  

2. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʠʙʨʠʜʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦʚʦʣʴʥʦ ʥʝʫʜʦʙʥʦ ʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʦʙʳʯʥʦʡ ʜʦʩʢʦʡ, ʪ. ʢ. ʫʯʘʱʠʤʩʷ çʧʦ ʪʫ ʩʪʦʨʦʥʫ ʵʢʨʘʥʘè ʙʫʜʝʪ ʩʣʦʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʥʘʧʠʩʘʥʥʦʝ. ʈʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʣʦʛʠʯ-

ʥʳʤ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʝʢʪʦʨʘ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ çɼʝʤʦʥ-

ʩʪʨʘʮʠʷ ʵʢʨʘʥʘè, ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʝʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʚʠʜʝʣʠ ʤʘʪʝʨʠʘʣ ʥʘ ʩʚʦʠʭ 

ʤʦʥʠʪʦʨʘʭ, ʘ ʪʝ, ʢʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʣʘʩʩʝ, ʚʠʜʝʣʠ ʠʜʝʥʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʥʘ ʵʢʨʘʥʝ ʧʨʦʝʢʪʦʨʘ.  

3. ʉʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.4.2.2821-10, ʫʯʘʱʠʡʩʷ ʥʝ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴ ʟʘ 

ʤʦʥʠʪʦʨʦʤ ʙʦʣʴʰʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦʪ ʧʝʨʠʦʜ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ. ʊʘʢ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʢʦʤʧʴʶʪʝʨʘ ʩ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʤʦʥʠʪʦʨʦʤ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ʫʯʘʱʠʭʩʷ 1ï

2 ʢʣʘʩʩʦʚ ð ʥʝ ʙʦʣʝʝ 20 ʤʠʥʫʪ, ʜʣʷ 3ï4 ʢʣʘʩʩʦʚ ʥʝ ʙʦʣʝʝ 25 ʤʠʥʫʪ, 5ï6 ʢʣʘʩʩʳ 

ʤʦʛʫʪ ʧʨʦʚʝʩʪʠ ʟʘ ʤʦʥʠʪʦʨʦʤ ʧʦʣʯʘʩʘ, ʘ ʨʝʙʷʪʘ, ʥʘʯʠʥʘʷ ʩ 7 ʢʣʘʩʩʘ ð ʧʦ 

35 ʤʠʥʫʪ [2]. ʋʨʦʢ ʞʝ ʚ ʦʯʥʦʤ ʬʦʨʤʘʪʝ ʟʘʥʠʤʘʝʪ ʩʪʘʥʜʘʨʪʥʳʝ 45 ʤʠʥʫʪ. ʏʪʦ 

ʞʝ ʜʝʣʘʪʴ ʩ ʧʦʜʦʙʥʳʤ ʨʘʩʭʦʞʜʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ? ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘ-

ʨʠʘʥʪʦʚ, ʠ ʜʘʣʝʝ ʠʭ ʯʠʩʣʦ ʙʫʜʝʪ ʧʦʧʦʣʥʷʪʴʩʷ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʧʦʜʦʙʥʦʛʦ ʬʦʨ-

ʤʘʪʘ ʦʙʫʯʝʥʠʷ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ çʛʠʙʨʠʜʥʘʷè ʠ çʯʠʩʪʦ ʦʯʥʘʷè ʯʘʩʪʠ ʫʨʦʢʘ 

ʙʳʣʠ ʯʝʪʢʦ ʦʙʦʟʥʘʯʝʥʳ, ʘ ʭʦʜ ʟʘʥʷʪʠʷ ʙʳʣ ʧʦʩʪʨʦʝʥ ʪʘʢ, ʯʪʦʙʳ ʧʝʨʝʭʦʜ ʦʪ ʦʜ-

ʥʦʡ ʯʘʩʪʠ ʢ ʜʨʫʛʦʡ ʙʳʣ ʣʦʛʠʯʥʳʤ. ʂʨʘʡʥʝ ʥʝʞʝʣʘʪʝʣʴʥʦ ʨʘʟʨʳʚʘʪʴ ʟʘʜʘʥʠʝ 

ʠʣʠ ʜʘʚʘʪʴ çʦʯʥʠʢʘʤè ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʪʝʤ, ʢʪʦ 

ʥʘʭʦʜʠʪʩʷ ʟʘ ʤʦʥʠʪʦʨʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʩʤʳʩʣ ʦʙʲʷʩʥʷʪʴ ʥʦʚʳʡ ʤʘʪʝ-

ʨʠʘʣ ʠ ʚʳʧʦʣʥʷʪʴ ʦʩʥʦʚʥʦʡ ʙʣʦʢ ʫʧʨʘʞʥʝʥʠʡ ʚ ʥʘʯʘʣʝ ʟʘʥʷʪʠʷ, ʘ ʚʪʦʨʫʶ ʯʘʩʪʴ 

ʧʦʩʚʷʱʘʪʴ ʧʦʚʪʦʨʝʥʠʶ ʠ ʟʘʢʨʝʧʣʝʥʠʶ ʫʞʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪɹ ʚʳʨʘʞʝʥʦ ʚ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ ʠʣʠ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʥʠʡ.  

ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʚ ʛʠʙʨʠʜʥʦʤ ʬʦʨʤʘʪʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʚʨʝʤʝʥʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ. ʂ ʧʨʠʤʝʨʫ, ʚ ʥʘʯʘʣʝ ʫʨʦʢʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ. ʊʫʪ ʥʘ ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʏʪʦʙʳ ʥʝ 

ʩʦʚʝʨʰʘʪʴ ʨʷʜ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʞʫʨʥʘʣʦʤ ʠ ʩʦʙʨʘʥʠʝʤ Microsoft 

Teams, ʤʦʞʥʦ ʩʨʘʟʫ ʦʪʢʨʳʪʴ ʧʦʩʣʝʜʥʠʡ ʠ ʚʳʚʝʩʪʠ ʥʘ ʵʢʨʘʥ ʥʝʦʙʭʦʜʠʤʳʡ 

ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʘ ʦʪʤʝʪʠʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʟʘʥʷʪʠʠ ʩ ʧʦʤʦ-

ʱʴʶ ʤʦʙʠʣʴʥʦʡ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ. 

ɺʦ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʤʫ ʷʟʳʢʫ ʚ ʨʘʙʦʪʝ ʥʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ ʠ 

ʚʦʟʨʘʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʭ ʥʘʯʘʣʴ-

ʥʦʡ ʰʢʦʣʳ, ʪʦ ʩʣʦʞʥʦ ʧʨʠʜʫʤʘʪʴ, ʯʪʦ-ʪʦ ʙʦʣʝʝ ʟʘʭʚʘʪʳʚʘʶʱʝʝ, ʯʝʤ ʠʛʨʘ. ʇʨʠ-

ʤʝʨʦʤ ʪʘʢʦʡ ʠʛʨʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʚʠʨʪʫʘʣʴʥʦʤʫ ʬʦʨʤʘʪʫ 

çʇʦʣʝ ʯʫʜʝʩè, çʂʪʦ ʭʦʯʝʪ ʩʪʘʪʴ ʤʠʣʣʠʦʥʝʨʦʤè ʠ ʜʨ. ʠʛʨʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʚʩʝ ʙʦʣʴʰʝʡ ʠ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʇʂ ʠ ʩʤʘʨʪʬʦʥʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ. 

ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʘʢʠʝ, ʢʘʢ Word Puzzle, Kahoot ʠ ʠʤ ʧʦʜʦʙʥʳʝ. ʊʘ-

ʢʠʝ ʠʛʨʳ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʶʪ ʨʘʟʚʠʪʴ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ, ʥʦ ʠ 
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ʩʪʘʪʴ ʧʦʣʥʦʮʝʥʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʦʙ-

ʣʘʩʪʠ ʣʝʢʩʠʢʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʝʙʷʪ ʩʨʝʜʥʝʛʦ ʠ ʩʪʘʨʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 

ʚʦʟʨʘʩʪʘ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: 

1. Duolingo. 

2. iSpeak. 

3. Hello English. 

4. Flashcards modern. 

5. Listen English Streamline. 

6. SpellBoy. 

7. Learn New Words. 

ʆʥʠ ʭʦʨʦʰʠ ʪʝʤ, ʯʪʦ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ 

ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʢʨʘʩʦʯʥʳʤʠ, ʧʨʠʪʷʛʘʪʝʣʴʥʳʤʠ ʥʘ ʚʠʜ. ɿʜʦʨʦʚʦ ʠ ʪʦ, ʯʪʦ ʦʥʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʪʨʘʙʦʪʢʫ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ: ʣʝʢʩʠʢʘ, ʛʨʘʤ-

ʤʘʪʠʢʘ, ʘʫʜʠʨʦʚʘʥʠʝ ʠ ʛʦʚʦʨʝʥʠʝ.  

ʖʥʦʝ ʧʦʢʦʣʝʥʠʝ ʣʶʙʠʪ, ʢʦʛʜʘ ʫʯʠʪʝʣʴ ʚ ʪʝʤʝ ʪʦʛʦ, ʯʝʤ ʦʥʦ ʞʠʚʝʪ. ʀ 

ʦʩʦʙʝʥʥʦ, ʢʦʛʜʘ ʯʪʦ-ʪʦ ʟʥʘʢʦʤʦʝ, ʷʨʢʦʝ, ʩʦʚʨʝʤʝʥʥʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʩʚʦʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʵʪʦʤʫ, ʵʣʝʤʝʥʪʳ ʝʞʝʜʥʝʚʥʦʡ ʧʨʠʚʳʯʥʦʡ ʨʝʘʣʴ-

ʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʨʦʢʘ. ʅʘʧʨʠʤʝʨ, ʠʟʫ-

ʯʝʥʠʝ ʪʝʤʳ çʝʜʘè ʩʪʘʥʦʚʠʪʩʷ ʥʘʤʥʦʛʦ ʧʨʦʱʝ ʠ ʠʥʪʝʨʝʩʥʝʝ, ʝʩʣʠ ʚ ʝʛʦ ʨʘʤʢʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʥʘʢʦʤʳʝ ʠʤ ʫʛʦʱʝʥʠʷ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʢʘʣʴ-

ʢʘʤʠ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ʊʘʢʠʝ ʢʘʢ çCheeseburgerè, çBig Tastyè, çSpicy 

rollè ʠ ʜʨ. ʅʝ ʤʝʥʝʝ ʘʢʪʫʘʣʴʥʳ ʦʪʩʳʣʢʠ ʢ ʧʦʧʫʣʷʨʥʳʤ ʦʥʣʘʡʥ-ʠʛʨʘʤ ʘʥʛʣʦ-

ʷʟʳʯʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ: çMinecraftè, çBrawl Starsè, çBattlegroundsè ʠ ʜʨ. ʅʝ 

ʩʝʢʨʝʪ, ʯʪʦ ʤʥʦʛʠʝ ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ ʠʟʚʣʝʢʘʶʪ ʤʘʩʩʫ ʥʦʚʳʭ ʩʣʦʚ ʠ ʚʳʨʘʞʝʥʠʡ 

ʚ ʧʨʦʮʝʩʩʝ ʠʛʨʳ, ʠ ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʠʭ ʣʝʢʩʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʦʙʨʘʩʪʘʶʪ 

ʥʦʚʳʤʠ ʦʪʪʝʥʢʘʤʠ ʟʥʘʯʝʥʠʡ, ʵʪʦ ʦʯʝʥʴ ʭʦʨʦʰʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʟʘʧʦʤʠʥʘʥʠʠ 

ʪʘʢʦʚʳʭ ʠ ʧʦʥʠʤʘʥʠʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʝʯʠ.  

ʊʘʢʞʝ ʫʯʘʱʠʝʩʷ ʦʯʝʥʴ ʨʘʜʫʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙ-

ʱʠʪʴʩʷ ʢ ʩʦʟʜʘʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʝʟʝʥʪʘʮʠʡ ʠ 
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ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʪʦʛʨʘʬʠʠ, ʩʜʝʣʘʥ-

ʥʳʝ ʰʢʦʣʴʥʠʢʘʤʠ, ʠʭ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠ ʠʩʪʦʨʠʠ. ʕʪʦ ʦʱʫʪʠʤʦ ʧʦʚʳ-

ʰʘʝʪ ʩʪʝʧʝʥʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʧʨʝʜʤʝʪʘ, ʫʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ.  

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʭʦʯʝʪʩʷ ʝʱʝ ʨʘʟ ʩʜʝʣʘʪʴ ʘʢʮʝʥʪ ʥʘ ʪʦʤ, ʯʪʦ ʙʝʟ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʞʝ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʀʭ ʧʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʪʠʤʫʣʠʨʫʝʪ ʫʯʠʪʝʣʝʡ ʢ ʪʦʤʫ, 

ʯʪʦʙʳ ʨʘʟʚʠʚʘʪʴʩʷ ʩʘʤʠʤ, ʧʦʚʳʰʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʛʨʘʤʦʪʥʦʩʪʴ, ʩʣʝʜʠʪʴ ʟʘ 

ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʳʪʴ ʛʦʪʦʚʳʤʠ ʥʝʩʪʠ ʟʥʘʥʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 
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OVERVIEW OF DIGITAL RESOURCES FOR CREATING TRAINING 

VIDEOS 

Gimatdinova Galiya Nurullovna 

Secondary School ˉ 150 named after Hero of the Soviet Union V.S. Molokov, 

Russia, Krasnoyarsk 

ɸʥʥʦʪʘʮʠʷ. ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚʩʝ ʰʠʨʝ ʧʦʣʫʯʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝ ʚ ʰʢʦʣʘʭ. ɺ ʩʚʷʟʠ ʩ ʝʛʦ ʚʥʝʜʨʝʥʠʝʤ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʠʣʠ ʩʦʙʩʪʚʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʚʠʜʝʦʨʦʣʠ-

ʢʦʚ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʚʠʜʝʦʨʦʣʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Abstract. E-learning is becoming more widespread in schools. In connection 

with its introduction into the educational process, the use of ready-made or own 

training videos becomes very relevant. The article provides a brief overview of dig-

ital tools for creating videos, in particular, interactive ones, which can be further 

used in educational activities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʘʶʱʠʝ ʚʠʜʝʦʨʦʣʠʢʠ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʠʜʝʦ, 

EdPuzzle, LearningApps.org, PlayPosit, H5P. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʠʜʝʦʫʨʦʢʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʙʣʘʛʦ-

ʜʘʨʷ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʜʝ-

ʬʠʮʠʪʘ ʥʘʛʣʷʜʥʦʩʪʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʢʨʘʥ ʧʦʤʦʛʘʝʪ ʧʨʠʪʷʛʠʚʘʪʴ ʚʥʠʤʘʥʠʝ ʦʙʫ-

ʯʘʶʱʠʭʩʷ, ʢʦʪʦʨʦʛʦ ʧʨʠ ʬʨʦʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩ ʛʨʫʧʧʦʡ ʧʦʨʦʡ ʪʨʫʜʥʦ ʜʦ-

ʙʠʪʴʩʷ. ɺʠʜʝʦʫʨʦʢʠ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʨʝʜʲʷʚʣʝʥʠʷ ʦʙʫʯʘʶ-

ʱʠʤʩʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ: ʯʝʨʪʝʞʝʡ, ʪʘʙʣʠʮ, ʟʘʜʘʯ, ʚʦʧʨʦʩʦʚ ʠ ʟʘʜʘ-

ʥʠʡ ʠ ʪ. ʜ. ʋ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʣʘʥʠʨʦʚʘʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʝ, ʪʝʤ ʩʘʤʳʤ ʦʧʪʠʤʠʟʠʨʫʷ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʚʠʜʝʦʫʨʦʢʠ, ʘ ʪʘʢʞʝ ʚʠʜʝʦʢʫʨʩʳ, ʧʦ-

ʩʚʷʱʝʥʥʳʝ ʩʘʤʳʤ ʨʘʟʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʪʝʤʘʤ.  

ʅʘ ʨʘʟʣʠʯʥʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʝʦʭʦʩʪʠʥʛʘʭ, ʥʘʧʨʠʤʝʨ, Youtube, 

Vimeo.com ʠ ʪ. ʜ., ʥʘʢʦʧʣʝʥʦ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʫʯʝʙʥʦʛʦ ʚʠʜʝʦʢʦʥʪʝʥʪʘ ʨʘʟʣʠʯ-

ʥʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʤ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʦʟʥʘʢʦʤʣʝʥʠʝ ʘʫʜʠʪʦʨʠʠ ʩ ʠʥʪʝʨʝʩʫʶʱʝʡ ʠʭ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʨʝʜʠ 

ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʝʦ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʪʘʢ ʠ 

ʣʶʙʠʪʝʣʴʩʢʦʛʦ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʝʦʫʨʦʢʦʚ ʨʝʰʘʝʪ ʨʷʜ ʫʯʝʙʥʳʭ ʟʘʜʘʯ: 

ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʨʘʟʚʠʪʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ 

ʧʨʝʜʤʝʪʫ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʘ, ʩʦ-

ʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ, ʠʣʣʶʩʪʨʘʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨ. 

ʇʘʨʭʦʤʝʥʢʦ ʅ. ɸ. ʠ ɿʦʣʦʪʫʭʠʥ ʉ. ɸ. ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʠʜʝʦʨʦʣʠʢʠ ʦʙʣʘʜʘʶʪ ʨʷ-

ʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʠʥʪʝʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʵʤʦ-

ʮʠʦʥʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʫʯʘʶʱʠʭʩʷ [1]. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʩʦʟʜʘʥʠʶ ʦʙʫʯʘʶʱʠʭ ʚʠʜʝʦʫʨʦʢʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ, ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʨʩʢʦʛʦ ʦʧʳʪʘ. 
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ʂʘʢ ʦʪʤʝʯʘʝʪ ʐʠʨʦʢʦʚ ɼ. ɺ., ʚʠʜʝʦʫʨʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʣʝ-

ʜʫʶʱʠʭ ʬʦʨʤʘʪʘʭ: ʩʣʘʡʜ-ʰʦʫ, ʩʢʨʠʥʢʘʩʪʠʥʛʘ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʠ, çʞʠʚʦʛʦè ʨʠ-

ʩʦʚʘʥʠʷ ʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʫʨʦʢʘ. ʇʦʜ ʩʣʘʡʜ-ʰʦʫ ʧʦʥʠʤʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʩʤʝʥʷʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʪʘʪʠʯʥʳʭ ʩʣʘʡʜʦʚ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝ-

ʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ ʛʦʣʦʩʦʚʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʨʘʟʣʠʯʥʳʤʠ 

ʟʚʫʢʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ ʠ ʪ. ʜ. ɺʠʜʝʦʫʨʦʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʢʨʠʥ-

ʢʘʩʪʠʥʛʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʠʜʝʦʟʘʧʠʩʴ ʵʢʨʘʥʘ ʢʦʤʧʴʶʪʝʨʘ ʩ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝʤ 

ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʬʦʨʤʘʪʦʚ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʧʣʠʢʘ-

ʮʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʦʤʧʴʶʪʝʨʥʘʷ ʘʥʠʤʘʮʠʷ, ʢʦʪʦʨʳʝ ʧʦʧʫʣʷʨʥʳ ʩʨʝʜʠ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʠ ʩʧʦʩʦʙʥʳʝ ʫʜʝʨʞʘʪʴ ʠʭ ʚʥʠʤʘʥʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʦʝ ʫʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ɺʠʜʝʦʟʘʧʠʩʠ ʚ ʬʦʨʤʘʪʝ çʞʠʚʦʛʦè ʨʠʩʦʚʘʥʠʷ ʧʦʜʨʘ-

ʟʫʤʝʚʘʶʪ ʩʦʟʜʘʥʠʝ ʚʠʜʝʦʫʨʦʢʦʚ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʚʠʜʝʦʢʘʤʝʨʳ, ʤʝʣʦʚʦʡ 

ʠʣʠ ʤʘʨʢʝʨʥʦʡ ʜʦʩʢʠ ʠ ʪ. ʜ. [2]. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʦʨʤʘʪʘ ʚʠʜʝʦʟʘʧʠʩʝʡ ʫʨʦʢʦʚ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘ ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʚʣʠʷʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʬʫʥʢʮʠ-

ʦʥʘʣʫ (ʙʝʩʧʣʘʪʥʘʷ ʠ ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ), ʫʜʦʙʩʪʚʦ ʠʥʪʝʨʬʝʡʩʘ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʳ, 

ʀʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʨʘʟʨʘʙʦʪʯʠʢʘ ʚʠʜʝʦ ʠ ʪ. ʜ.  

ɼʣ̫ ʥʘʯʠʥʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʛʨʘʤʤʳ: 

¶ oCam Screen Recorder ð ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʚʠʜʝʦʟʘʧʠʩʠ ʵʢʨʘʥʘ ʤʦʥʠ-

ʪʦʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʚʨʝʤʝʥʠ, ʚ ʭʦʨʦʰʝʤ ʢʘʯʝʩʪʚʝ ʠ ʚ ʨʘʟ-

ʥʳʭ ʬʦʨʤʘʪʘʭ ʦʩʫʱʝʩʪʚʠʪʴ ʟʘʧʠʩʴ; 

¶ ʧʨʦʛʨʘʤʤʘ Zoom ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, 

ʚʝʙʠʥʘʨʳ, ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʫʨʦʢʠ ʠ ʪ. ʜ., ʥʦ ʠ ʙʣʘʛʦʜʘʨʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʢʨʘʥʘ 

ʠʣʠ ʜʦʩʢʠ ʩʦʦʙʱʝʥʠʡ ʠ ʬʫʥʢʮʠʠ ʟʘʧʠʩʠ ʩʦʟʜʘʚʘʪʴ ʦʙʫʯʘʶʱʠʝ ʚʠʜʝʦʫʨʦʢʠ; 

¶ ʚʠʜʝʦʨʝʜʘʢʪʦʨ çʂʠʥʦʩʪʫʜʠʷ Windows Liveè, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʧʨʦʩʪʝʡʰʠʡ ʤʦʥʪʘʞ ʠ ʦʙʨʘʙʦʪʢʫ ʚʠʜʝʦ; 

¶ ʚʠʜʝʦʨʝʜʘʢʪʦʨ çPinnacle Studioè ð ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʧʦ ʩʦ-

ʟʜʘʥʠʶ ʠ ʤʦʥʪʠʨʦʚʘʥʠʶ ʚʠʜʝʦʨʦʣʠʢʦʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 
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ʆʜʥʘʢʦ ʝʩʣʠ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʙʨʘʙʦʪʢʝ ʚʠ-

ʜʝʦ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘʤʠ, ʥʘʧʨʠʤʝʨ, 

clideo.com, online-video-cutter.com ʠ ʜʨ.  

ɻʦʪʦʚʳʝ ʚʠʜʝʦʨʦʣʠʢʠ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʥʘ ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱʘʭ 

(Google ɼʠʩʢ, ʗʥʜʝʢʩ ɼʠʩʢ, OneDrive, ʦʙʣʘʢʦ Mail.ru ʠ ʜʨ.), ʠ ʦʪʧʨʘʚʣʷʪʴ 

ʩʩʳʣʢʫ ʢ ʬʘʡʣʘʤ, ʠʣʠ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ YouTube ʢʘʥʘʣ (ʦʙʷʟʘʪʝʣʴʥʘ ʨʝʛʠ-

ʩʪʨʘʮʠʷ Google ʘʢʢʘʫʥʪʘ), ʚʳʢʣʘʜʳʚʘʪʴ ʪʘʤ ʩʦʟʜʘʥʥʳʝ ʚʠʜʝʦ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠ-

ʤʝʨʘ ʧʨʠʚʝʜʝʤ ʢʘʥʘʣ ʥʘ YouTube, ʢʦʪʦʨʳʡ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʎʠʬʨʘ ʠ ʟʥʘʥʠʝè 

ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʧʦʣʥʷʝʪʩʷ ʚʠʜʝʦʨʦʣʠʢʘʤʠ ʢʘʢ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ, ʪʘʢ ʠ ʧʝʜʘʛʦʛʦʚ.  

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʟʘʧʠʩʘʪʴ ʚʠʜʝʦʫʨʦʢʠ ʠ ʨʘʟʤʝʩʪʠʪʴ ʠʭ 

ʚ ʀʥʪʝʨʥʝʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺʘʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʩʤʦʪʨʘ ʫʚʣʝʢʘʪʝʣʴʥʳʤ, 

ʘ ʛʣʘʚʥʦʝ ʫʩʪʘʥʦʚʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ: ʧʨʦʩʤʦʪʨʝʥʦ ʚʠʜʝʦ 

ʠʣʠ ʥʝʪ, ʧʦʣʫʯʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʨʝʜʠ ʧʝʜʘʛʦʛʦʚ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʠʜʝʦ, ʢʦʪʦʨʳʝ ʟʘ-

ʩʪʘʚʣʷʶʪ ʥʝ ʧʨʦʩʪʦ ʩʤʦʪʨʝʪʴ ʫʨʦʢ, ʥʦ ʠ ʜʫʤʘʪʴ, ʨʘʩʩʫʞʜʘʪʴ, ʦʪʚʝʯʘʪʴ ʥʘ ʚʦ-

ʧʨʦʩʳ, ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʩʶʞʝʪʦʤ, ʙʣʘʛʦʜʘʨʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʦʧʫʣʷʨʥʳʭ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʠʜʝʦ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʠʜʝʦ ʷʚʣʷʝʪʩʷ ʧʦʜʙʦʨ ʚʠʜʝʦʨʦʣʠʢʦʚ ʥʘ Youtube, ʨʘʩʩʤʦʪʨʝ-

ʥʠʝ ʠʭ ʭʨʦʥʦʤʝʪʨʘʞʘ, ʧʨʦʜʫʤʳʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʢ ʚʠʜʝʦ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʠ ʩ ʭʨʦʥʦʤʝʪʨʘʞʝʤ, ʚʩʪʘʚʢʘ ʛʦʪʦʚʳʭ ʟʘʜʘʥʠʡ ʚ ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʝ ʚʠʜʝʦ. 

ʎʠʬʨʦʚʦʡ ʨʝʩʫʨʩ EdPuzzle ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʫʯʠʪʝʣʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʠʜʝʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʤʦʥʪʠʨʦʚʘʪʴ 

ʚʠʜʝʦ, ʟʘʧʠʩʳʚʘʪʴ ʛʦʣʦʩʦʚʳʝ ʠ ʪʝʢʩʪʦʚʳʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʦʧʨʦʩʳ, ʚʠʢʪʦʨʠʥʳ, ʪʝʩʪʳ, ʙʫʢʪʨʝʡʣʝʨʳ ʠ ʜʨʫʛʠʝ ʟʘʜʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʙʣʘʛʦʜʘʨʷ 
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ʬʫʥʢʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʣʘʩʩʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫ-

ʯʘʶʱʠʭʩʷ. ɹʣʘʛʦʜʘʨʷ ʙʠʙʣʠʦʪʝʢʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ ʚʠʜʝʦʨʦʣʠʢʠ. 

ɸʥʛʣʦʷʟʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ ʥʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʧʦʤʝʭʦʡ ʜʣʷ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ 

ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʬʫʥʢʮʠʶ ʦʥʣʘʡʥ-ʧʝʨʝʚʦʜʘ.  

ʉʝʨʚʠʩ LearningApps.org ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʠʜʝʦ ʩ YouTube ʠ 

ʩʦʩʪʘʚʣʷʪʴ ʟʘʜʘʥʠʷ ʢ ʥʝʤʫ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ. ʈʝʩʫʨʩ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ 

ʠ ʧʦʥʷʪʥʳʡ ʨʫʩʩʢʦʷʟʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ ʢʣʘʩʩ ʠ ʜʦ-

ʙʘʚʣʝʥʠʷ ʪʫʜʘ ʩʚʦʠʭ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʟʘʜʘ-

ʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʩʤʦʪʨʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʠʜʝʦ. ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʚʠʜʝʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʰʘʙʣʦʥʫ çɸʫʜʠʦ/ʚʠʜʝʦ ʢʦʥʪʝʥʪè.  

ʉʨʝʜʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʣʝʜʫʶʱʝʛʦ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʘ PlayPosit ʤʦʞʥʦ ʚʳ-

ʜʝʣʠʪʴ ʩʣʝʜʫʶʱʝʝ: ʜʦʙʘʚʣʝʥʠʝ ʟʘʜʘʥʠʡ ʩ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ, ʥʘʧʠʩʘʥʠʷ ʵʩʩʝ ʠ ʚʩʪʘʚʢʘ ʧʨʦʧʫʩʢʦʚ, ʦʧʨʦʩʘ, ʬʦʨʫʤʦʚ, 

ʨʝʬʣʝʢʩʠʚʥʳʭ ʧʘʫʟ, ʩʩʳʣʦʢ ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ.r ʂʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʩʝʨʚʠ-

ʩʘʭ ʠʤʝʝʪʩ ̫ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʢʣʘʩʩʦʚ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ, ʘ ʛʣʘʚʥʦʝ ʦʙʫʯʘʶʱʠʝʩʷ ʤʦʛʫʪ ʦʮʝʥʠʪʴ ʚʠʜʝʦ ʧʦ ʧʷʪʠʙʘʣʣʴ-

ʥʦʡ ʰʢʘʣʝ ʠ ʟʘʧʠʩʘʪʴ ʢʦʤʤʝʥʪʘʨʠʡ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʦʥʣʘʡʥ-

ʨʝʩʫʨʩ PlayPosit ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ LearningApps ʠ ʩʣʝʜʫʶʱʠʤ ʨʝʩʫʨʩʦʤ H5P. 

ɼʦʩʪʘʪʦʯʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʝʨʚʠʩ H5P ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʝʩ-

ʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʠʜʝʦ, ʚʦʚʣʝʢʘʪʴ 

ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʠʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʘ. ɼʘʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ (ʩ ʚʳʙʦʨʦʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ, ʧʨʘʚʜʘ ʠʣʠ ʣʦʞʴ, ʟʘʧʦʣʥʝʥʠʝ ʧʨʦʧʫʩʢʦʚ ʠ ʪ. ʜ.), ʘ 

ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʙʦʪʫ ʩ ʪʝʢʩʪʦʤ, ʪʘʙʣʠʮʘʤʠ, ʠʟʦʙʨʘʞʝʥʠʷʤʠ, ʩʩʳʣʢʘʤʠ ʥʘ 

ʚʥʝʰʥʠʝ ʨʝʩʫʨʩʳ ʠ ʪ. ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʝʦʨʦʣʠʢʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷ-

ʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. ʆʜʥʘʢʦ ʚʦʟʥʠʢʘʝʪ ʩʣʦʞʥʦʩʪʴ ʚ ʢʦʥ-

ʪʨʦʣʝ ʧʨʦʩʤʦʪʨʘ ʛʦʪʦʚʳʭ ʚʠʜʝʦ ʦʙʫʯʘʶʱʠʤʠʩʷ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʚʠʜʝʦ ʠ ʠʭ ʚʥʝʜʨʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʙʦʣʴʰʦʡ 
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ʢʣʘʩʪʝʨ ʟʘʜʘʯ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʨʘʤʢʘʭ ʬʦʨʤʠʨʫʶʱʝʛʦ ʦʮʝʥʠʚʘʥʠʷ, ʫʜʝʨʞʘʥʠʷ ʚʥʠ-

ʤʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʩʦ-

ʟʜʘʥʠʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʠʜʝʦ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ ʠ ʷʚʣʷʶʪʩʷ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ. ʆʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʠʥʪʝʨʝʩʥʳʤ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ. ʆʙʫʯʘʶʱʠʝʩʷ ʥʝ ʧʨʦʩʪʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʫʯʝʙʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʚʳʥʫʞʜʝʥʳ ʚʥʠʢʘʪʴ ʚ ʩʫʪʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ, ʨʘʩʩʫʞʜʘʪʴ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʨʝʜ-
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ʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

Abstract. The article presents an example of using a digital platform for build-

ing and implementing the educational process in a secondary vocational educa-

tional institution, lists the advantages of a digital platform, presents the results 

achieved. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʤʥʦʛʦ ʛʦʚʦʨʷʪ ʠ ʧʠʰʫʪ ʦ ʧʦʚʳʰʝʥʠʠ ʪʨʝʙʦʚʘ-

ʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʨʝʜʥʝʛʦ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʣʦ ʚʘʞʥʝʡ-

ʰʝʡ ʩʬʝʨʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʦʜʜʝʨʞʢʠ ʩʣʫʞʠʪ ʨʝʘʣʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʆʙ-

ʨʘʟʦʚʘʥʠʝè. ɿʘʜʘʯʝʡ, ʚʭʦʜʷʱʝʛʦ ʚ ʥʝʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʄʦʣʦʜʳʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʳè, ʷʚʣʷʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩ ʧʦʤʦʱʴʶ ʚʥʝʜʨʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ, ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʛʠʙ-

ʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ [2]. 

ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʘʚʥʦ ʦʮʝʥʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʝʘ-

ʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʥʘʛʣʷʜʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʧʦʢʘʟʘ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʚ ʘʫʜʠʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʳʭ ʟʥʘ-

ʥʠʡ ʠ ʫʤʝʥʠʡ. 

ɺ ʇʝʨʚʦʫʨʘʣʴʩʢʦʤ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʢʦʣʣʝʜʞʝ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʜʠʩ-

ʮʠʧʣʠʥʳ çʆʙʦʨʫʜʦʚʘʥʠʝ ʮʝʭʦʚ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ (ʆʄɼ)è ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʠ 22.02.05 çʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤè, ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʦʨ-

ʛʘʥʠʟʦʚʘʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ. 

ɹʝʟʫʩʣʦʚʥʦ, ʥʘʣʠʯʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦ-ʩʝʪʝʚʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ. ʅʦ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʠ-

ʝʩʷ ʧʦʜʛʦʪʦʚʢʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʯʝʥʴ ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʧʨʦʤʳʰʣʝʥ-

ʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʚ ʵʪʠʭ ʩʧʝʮʠʘʣʠʩʪʘʭ. ʇʝʨʚʦʫʨʘʣʴ-

ʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ, ʙʣʘʛʦʜʘʨʷ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ɸʆ çʇʝʨ-

ʚʦʫʨʘʣʴʩʢʠʡ ʥʦʚʦʪʨʫʙʥʳʡ ʟʘʚʦʜè, ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʮʠʬʨʦ-

ʚʫʶ ʧʣʘʪʬʦʨʤʫ EMPOWER (ʩʤ. ʨʠʩʫʥʦʢ 1) ʠ ʧʣʘʥʰʝʪʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʩʪʫʜʝʥʪʦʚ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

https://edu.gov.ru/files/nac_proekt_obr/Брендбук_образование_лого.pdf
https://edu.gov.ru/files/nac_proekt_obr/Брендбук_образование_лого.pdf
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ʈʠʩʫʥʦʢ1 ð ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ EMPOWER 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʨʘʢʪʠʚ-

ʥʦʩʪʴ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ: 

¶ ʙʠʙʣʠʦʪʝʢʠ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ; 

¶ ʙʠʙʣʠʦʪʝʢʠ ʪʝʩʪʦʚ, ʟʘʜʘʥʠʡ ʠ ʫʧʨʘʞʥʝʥʠʡ; 

¶ ʧʣʦʱʘʜʢʠ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʷʤʠ ʠ ʦʙʫʯʘʶʱʠʤʠʩʷ; 

¶ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʝʡ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʛʨʝʩʩʘ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ. 

ʇʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ: 

ʚ ʨʘʤʢʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

¶ ʥʘʩʪʨʦʡʢʘ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʪʜʝʣʴ-

ʥʳʭ ʩʪʫʜʝʥʪʦʚ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʮʝʣʝʡ; 

¶ ʩʦʟʜʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩ ʫʯʘʩʪʠʝʤ ʩʪʫʜʝʥʪʘ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʣʘʥʘ; 

ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; 
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¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʠʥʪʝʨʬʝʡʩʝ ʧʣʘʪʬʦʨʤʳ ʠʛʨʦʚʳʭ ʵʣʝ-

ʤʝʥʪʦʚ (ʛʝʡʤʠʬʠʢʘʮʠʠ) ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʢʦʚ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʟʘʜʘʥʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʟʥʘʯʥʳʭ ʦʪʚʝ-

ʪʦʚ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʦʙʫʯʘʶʱʠʤʠʩʷ; 

ʚ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ: 

¶ ʦʪʩʣʝʞʠʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʮʝʥʠʚʘʥʠʝ ʧʨʦʛʨʝʩʩʘ ʢʘʞʜʦʛʦ ʩʪʫ-

ʜʝʥʪʘ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʜʦʩʪʠʞʝʥʠʡ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ; 

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʥʘʯʘʣʴ-

ʥʦʛʦ ʤʦʜʫʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ [3]. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʟʤʝʱʝ-

ʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚʩʝʭ ʫʨʦʚʥʝʡ ʩ çʧʨʠʚʷʟʢʦʡè ʠʭ ʢ ʢʦʥʢʨʝʪʥʳʤ ʟʘʜʘ-

ʥʠʷʤ (ʩʤ. ʨʠʩʫʥʦʢ 2). ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʮʝʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʚʣʘʜʝʥʠʝ ʚʠʜʦʤ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ çʆʙʦʨʫʜʦʚʘʥʠʝ ʮʝʭʘ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝ-

ʥʠʝʤ, ʥʘʣʘʜʢʘ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʝʛʦ ʨʘʙʦʪʦʡè, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʠ 

ʦʙʱʠʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʌɻʆʉ 22.02.05 çʆʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ 

ʜʘʚʣʝʥʠʝʤè. 

 

ʈʠʩʫʥʦʢ 2 ð ʈʘʟʜʝʣʳ ʠ ʮʝʣʠ 
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ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʦʨʛʘʥʠ-

ʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʙʣʦʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʈʘʟʜʝʣʳ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ ʥʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʣʘʥʫ ʨʘ-

ʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʢʦʥʪʝʢʩʪ ʧʣʘʪʬʦʨʤʳ ʚ ʚʠʜʝ ʧʣʝʡ-ʣʠʩʪʦʚ. 

ɼʠʩʮʠʧʣʠʥʘ çʆʙʦʨʫʜʦʚʘʥʠʝ ʮʝʭʦʚ ʆʄɼè ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʧʣʘʪʬʦʨʤʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʪʝʤʳ (ʩʤ. ʨʠʩʫʥʦʢ 3). 

 

ʈʠʩʫʥʦʢ 3 ð ʇʣʝʡ-ʣʠʩʪʳ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʪʜʝʣʴʥʳʝ ʟʘʜʘʥʠʷ, ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 4ï5). 

 

ʈʠʩʫʥʦʢ 4 ð ɿʘʜʘʥʠʷ ʊʝʤʳ 2 
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ʈʠʩʫʥʦʢ 5 ð ɿʘʜʘʥʠʷ ʊʝʤʳ 3 

 

ʈʠʩʫʥʦʢ 6 ð ɿʘʜʘʥʠʷ ʊʝʤʳ 4 

ʇʦ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʟʘʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʨʠ ʙʣʦʢʘ: 

çʎʝʣʠè, çʈʝʩʫʨʩʳè, çʇʣʘʥ ʜʝʡʩʪʚʠʡè. 

ʆʧʠʩʘʥʠʝ ʮʝʣʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ: 

¶ ʦʪ çʩʪʫʜʝʥʪʘè ð ʥʘ ʧʦʥʷʪʥʦʤ ʷʟʳʢʝ (çʏʝʤʫ ʷ ʥʘʫʯʫʩʴ?è, çɿʘʯʝʤ ʤʥʝ 

ʵʪʦ ʥʘʜʦ?è, çʂʘʢ ʵʪʦ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴʩʷ?è); 

¶ ʚ ʜʝʷʪʝʣʴʥʦʩʪʥʦʡ ʬʦʨʤʝ ð ʩʧʦʩʦʙ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [2]. 

ɺ ʙʣʦʢʝ çʈʝʩʫʨʩʳè ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. ɹʣʦʢ çʇʣʘʥ ʜʝʡ-

ʩʪʚʠʡè ʦʧʠʩʳʚʘʝʪ ʘʣʛʦʨʠʪʤ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʠ 

ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʚ ʢʘʞʜʦʤ ʟʘʜʘʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʪʘʢʠʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-
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ʣʷʶʪ ʜʦʩʪʠʯʴ ʯʘʩʪʥʫʶ ʜʠʜʘʢʪʠʯʝʩʢʫʶ ʮʝʣʴ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ ʚʩʝʭ ʟʘʜʘʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʜʠʜʘʢʪʠʯʝʩʢʦʡ 

ʮʝʣʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ 

ʧʣʘʪʬʦʨʤʳ ʫʩʪʥʘʷ ʠ ʧʠʩʴʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʙʘʚʣʷʝʪʩʷ ʚʠʟʫʘʣʴʥʳʤʠ ʦʙʨʘ-

ʟʘʤʠ. ʆʥʠ ʩʣʫʞʘʪ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʪʨʘʞʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ɺʠʟʫʘʣʠʟʘʮʠʷ, ʨʝʘʣʠʟʫʷ ʧʨʠʥʮʠʧ ʥʘʛʣʷʜʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʠʟʘʮʠʠ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. 

ʇʨʠ ʚʦʩʧʨʠʷʪʠʠ ʩʦʜʝʨʞʘʥʠʝ ʚʠʟʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʦ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʘʜʝʢʚʘʪʥʳʭ ʤʳʩʣʠʪʝʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ [1]. 

ʇʨʠʤʝʥʝʥʳ ʪʘʢʠʝ ʚʠʜʳ ʥʘʛʣʷʜʥʦʩʪʠ ʢʘʢ ʥʘʪʫʨʘʣʴʥʳʝ (ʦʙʨʘʟʮʳ ʚʘʣʢʦʚ 

ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, ʧʦʜʰʠʧʥʠʢʦʚ ʢʘʯʝʥʠʷ, ʩʢʦʣʴʞʝʥʠʷ), ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ (ʨʠ-

ʩʫʥʢʠ ʨʘʙʦʯʝʡ ʢʣʝʪʠ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ, ʰʧʠʥʜʝʣʷ), ʩʠʤʚʦʣʠʯʝʩʢʠʝ (ʩʭʝʤʘ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʤʝʥʳ ʚʘʣʢʦʚ, ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ ʚ ʚʘʣʢʘʭ, ʩʭʝʤʘ 

ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʰʝʚʨʦʥʥʦʤ ʟʫʙʯʘʪʦʤ ʟʘʮʝʧʣʝʥʠʠ). 

ʕʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʫʩʪʦʡʯʠʚʦʡ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ. ɹʣʘʛʦʜʘʨʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʢʦʥʪʨʦʣʶ, 

ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʣʘʪʬʦʨʤʳ, ʦʙʫʯʘʶʱʠʡʩʷ ʩʪʠʤʫʣʠ-

ʨʫʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʟʘʥʠʤʘʪʴʩʷ ʦʩʚʦʝʥʠʝʤ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʩʝʤʝʩʪʨʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʧʨʠ 

ʦʮʝʥʠʚʘʥʠʠ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʠʪʴ ʧʠʩʴʤʝʥʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʦ ʚʳʧʦʣ-

ʥʝʥʥʦʡ ʨʘʙʦʪʝ ð ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ, ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ. 

ʆʮʝʥʠʚʘʥʠʝ ʥʘ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʝ ʟʘʜʘʥʠʡ çʧʨʠʚʷʟʘʥʥʳʭè ʢ ʮʝʣʷʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʥʝʩʪʠ ʧʨʘʚʢʠ ʚʨʫʯʥʫʶ ʝʩʣʠ ʩʯʠʪʘʝʪ, ʯʪʦ ʫʨʦʚʝʥʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʟʘʷʚʣʝʥʥʦʤʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʪʨʘʞʘʶʪʩʷ ʚ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʨʝʡʪʠʥʛʝ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ (ʩʤ. ʨʠʩʫʥʦʢ 7), ʯʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 
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ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʯʘʩʪʠ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʩʪʠʞʝʥʠʡ ʢʘʞʜʦʛʦ 

ʩʪʫʜʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ 7 ð ʈʝʡʪʠʥʛ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʆʨʛʘʥʠʟʦʚʘʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʧʦ-

ʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʨʷʜ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ (ʚʳʩʪʨʘʠʚʘʥʠʝ ʣʦʛʠʢʠ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠ-

ʧʣʠʥʳ ʧʦ ʪʝʤʘʤ ʠ ʨʘʟʜʝʣʘʤ, ʫʧʦʨʷʜʦʯʝʥʠʝ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʠ ʜʨ.) 

ʠ ʣʠʯʥʦʩʪʥʦ-ʤʦʪʠʚʘʮʠʦʥʥʳʭ (ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʘ ʢ ʨʝʛʫʣʷʨʥʦʡ ʝʞʝʥʝ-

ʜʝʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦ ʦʩʚʦʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ, ʤʦʪʠʚʘʮʠʷ ʢ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʡ) ʟʘʜʘʯ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʟʥʠ-

ʢʘʶʱʠʝ ʠʥʪʝʨʝʩʳ ʦʙʫʯʘʶʱʠʭʩʷ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʵʢʦʥʦʤʠʪ ʫʯʝʙʥʦʝ ʚʨʝʤʷ, ʵʥʝʨʛʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫ-

ʜʝʥʪʦʚ ʟʘ ʩʯʝʪ ʫʧʣʦʪʥʝʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʢʦʨʝʥʠʷ ʪʝʤʧʘ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ 

ʙʳʣ ʵʬʬʝʢʪʠʚʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʡ ʥʘʚʳʢ ʚʣʘʜʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɽʩʣʠ ʚʳ ʥʘʯʠʥʘʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠ ʦʙʫʯʝʥʠʠ, ʥʘ ʧʝʨʚʳʭ ʰʘʛʘʭ ʦʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʝ ʧʨʦʠʩ-

ʭʦʜʠʪ. ʆʯʝʥʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʫʭʦʜʠʪ ʥʘ ʪʦ, ʯʪʦʙʳ ʦʙʫʯʘʶʱʠʝʩʷ ʧʦʥʷʣʠ ʧʨʠʥ-

ʮʠʧʳ ʨʘʙʦʪʳ ʠ ʦʩʚʦʠʣʠʩʴ. ʇʝʜʘʛʦʛ ʦʪʚʣʝʢʘʝʪʩʷ ʥʘ ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦ-

ʧʨʦʩʦʚ ʚ ʫʱʝʨʙ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ ʥʘ ʧʨʝʜʤʝʪ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝ-

ʩʫʨʩʳ ð ʵʪʦ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪ ʚ ʨʫʢʘʭ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʜʘ-

ʛʦʛʘ! 
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MOBILE APPLICATION ñMATHEMATICS I S AROUND US. 

MATHEMATICAL PODCAST Sò 

Alexandra Andreevna Dorokhova 

Mariia Alexandrovna Fedotenko 

Moscow State Pedagogical University, Russia, Moscow 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʢʘʩʪʠʥʛʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ. ʇʨʝʜʩʪʘʚʣʝʥʦ 

ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʢʦʥʪʝʥʪʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʨʘʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çʄʘʪʝʤʘʪʠʢʘ ʚʦʢʨʫʛ ʥʘʩ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʧʦʜʢʘʩʪʳè, ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ 

ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ. 
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Abstract. The article substantiates the relevance of using podcasting technol-

ogy in the process of teaching mathematics. The description of the structure and 

content of the educational mobile application "Mathematics is around us. Mathe-

matical podcasts" developed by the authors is presented. The developed application 

is proposed for the use as a learning tool in middle school. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʜʢʘʩʪʠʥʛ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʢʘʩʪʳ. 

Keywords: teaching mathematics, podcasting in education, educational mo-

bile applications, mathematical podcasts. 

ʅʘʰ ʤʠʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

ʩʪʦʣʝʪʠʷ ʩʦʚʝʨʰʝʥʦ ʤʥʦʞʝʩʪʚʦ ʚʝʣʠʯʘʡʰʠʭ ʦʪʢʨʳʪʠʡ, ʧʨʦʜʫʢʪʘʤʠ ʢʦʪʦʨʳʭ 

ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʢʘʞʜʳʡ ʜʝʥʴ, ʧʦʨʦʡ ʜʘʞʝ ʥʝ ʦʩʦʟʥʘʚʘʷ ʵʪʦʛʦ.  

ʇʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʣʘʛ, ʤʳ ʩʪʨʝʤʠʤʩʷ ʢ ʩʘʤʦʨʘʟ-

ʚʠʪʠʶ, ʧʦʩʪʦʷʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʘʰʠʭ ʥʘʚʳʢʦʚ ʠ ʧʨʠʦʙʨʝʪʝʥʠʶ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʥʦʚʳʭ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʦʚʩʝʜʥʝʚʥʘʷ ʟʘʥʷʪʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩ 

ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʦʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʵʪʦʛʦ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʭʦʜʷʱʠʭ ʥʘ ʧʦʤʦʱʴ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʠ ʧʦʟʚʦʣʷʶ-

ʱʠʭ ʥʘʤ ʫʟʥʘʚʘʪʴ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʜʨʫʛʠʭ ʟʘʥʷʪʠʡ, ʷʚʣʷʶʪʩʷ ʧʦʜʢʘ-

ʩʪ.r  

ʇʦʜʢʘʩʪʠʥʛ ʢʘʢ ʥʦʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ʉʦʛʣʘʩʥʦ ʆʢʩʬʦʨʜʩʢʦʤʫ ʩʣʦʚʘʨʶ, ʧʦʜʢʘʩʪʠʥʛ ð ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʘʫʜʠʦ- ʠʣʠ ʚʠʜʝʦʬʘʡʣʦʚ (ʧʦʜʢʘʩʪʦʚ) ʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ [14]. ʇʦʜʢʘʩʪ ð ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ, ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʝʨʠʷ ʪʘʢʠʭ ʬʘʡ-

ʣʦʚ, ʧʫʙʣʠʢʫʝʤʳʭ ʥʘ ʦʜʥʦʤ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ. ʇʦʜʢʘʩʪʘʤ ʭʘʨʘʢʪʝʨʥʘ ʦʧʨʝʜʝ-

ʣʝʥʥʘ ̫ʪʝʤʘʪʠʢʘ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʫʙʣʠʢʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʧʦʜ-

ʧʠʩʢʠ [6].  
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ʆʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʦʜʢʘʩʪʦʚ: 

¶ ʦʧʨʝʜʝʣʝʥʥʘʷ ʪʝʤʘʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʡʪʠ ʧʦʜ-

ʢʘʩʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʛʦ ʠʥʪʝʨʝʩʘʤ; 

¶ ʬʦʨʤʘʪ ʘʫʜʠʦʬʘʡʣʦʚ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʫʰʠʚʘʪʴ ʧʦʜʢʘʩʪʳ ʙʝʟ ʦʪʨʳʚʘ 

ʦʪ ʜʨʫʛʠʭ ʜʝʣ; 

¶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʜʢʘʩʪʦʚ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʢʘʢ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʪʘʢ 

ʠ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʯʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʨʘʟʥʳʤʠ ʢʦʛʥʠ-

ʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ. 

ɺʧʝʨʚʳʝ ʧʦʜʢʘʩʪʠʥʛ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 2004 ʛʦʜʫ ʘʤʝʨʠʢʘʥʩʢʠʤ ʜʠʢʪʦʨ 

ɸʜʘʤʦʤ ʂʘʨʨʠ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʨʦʩʣʘ ʪʘʢ ʙʳʩʪʨʦ, ʯʪʦ ʫʞʝ 

ʚ ʩʣʝʜʫʶʱʝʤ 2005 ʛʦʜʫ ʩʣʦʚʦ çʧʦʜʢʘʩʪʠʥʛè ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ ʩʣʦʚʦʤ ʛʦʜʘ. 

ɺ ʈʦʩʩʠʠ ʠʥʪʝʨʝʩ ʢ ʧʦʜʢʘʩʪʠʥʛʫ ʚʦʟʥʠʢ ʦʢʦʣʦ 15 ʣʝʪ ʥʘʟʘʜ, ʘ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘʯʘʣʦʩʴ ʩ 2018 ʛʦʜʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ɺʎʀʆʄ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʢʦʣʦ 40 % ʨʦʩ-

ʩʠʷʥ ʟʥʘʶʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʦʜʢʘʩʪʦʚ, ʥʦ ʪʦʣʴʢʦ 21 % ʨʝʛʫʣʷʨʥʦ ʠʭ ʩʣʫʰʘʶʪ 

(ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʉʐɸ ɻʪʠ ʮʠʬʨʳ ʩʦʩʪʘʚʣʷʶʪ 70 % ʠ 50 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ Tiburon Research, ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʀʥʪʝʨʥʝʪʘ ʩʣʫʰʘʝʪ ʧʦʜʢʘʩʪʳ ʨʘʟ ʚ ʤʝʩʷʮ ʠ ʯʘʱʝ. ʇʨʠʯʝʤ 

ʚ ʄʦʩʢʚʝ ʵʪʘ ʜʦʣʷ ʚʳʰʝ (42 %), ʯʝʤ ʚ ʨʝʛʠʦʥʘʭ (23ï27 %) [15]. ʇʨʝʦʙʣʘʜʘʶ-

ʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʘʫʜʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʣʦʜʳʝ ʣʶʜʠ (ʦʪ 16 ʜʦ 

32 ʣʝʪ). ʋʯʘʩʪʥʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʯʠʪʘʶʪ ʩʣʫʰʘʪʴ ʧʦʜʢʘʩʪʳ ʚʦ ʚʨʝʤʷ 

ʟʘʥʷʪʠʡ ʭʦʙʙʠ, ʧʝʨʝʜ ʩʥʦʤ ʠ ʥʘ ʧʨʦʛʫʣʢʝ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʱʘʪʴ ʧʨʦʩʣʫʰʠʚʘʥʠʝ 

ʧʦʜʢʘʩʪʦʚ ʩ ʜʝʣʘʤʠ ʧʦ ʜʦʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʢʘʩʪʠʥʛ ð ʚʧʦʣʥʝ ʧʦʜʭʦʜʷʱʠʡ ʚʘʨʠʘʥʪ ʧʦʣʫʯʝʥʠʷ 

ʥʦʚʦʡ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʚʤʝʱʘʪʴ ʧʦʚʩʝʜʥʝʚʥʳʝ ʥʝʦʪʲ-

ʝʤʣʝʤʳʝ ʜʝʣʘ ʩ ʧʨʦʮʝʩʩʦʤ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʊʘʢ ʧʦʯʝʤʫ ʞʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ?  
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʝ ʚʩʝ ʩʧʦʩʦʙʥʳ ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ ʚʦʩʧʨʠʥʠʤʘʪʴ 

ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʣʫʭ [11, 13], ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʢʘʩʪʠʥʛʘ ʦʙʣʘʜʘʝʪ ʤʥʦ-

ʛʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦ-

ʤʦʛʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʘ ʠʤʝʥʥʦ: 

¶ ʧʦʜʢʘʩʪʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʦʙ-

ʨʘʟʥʦʡ ʤʠʥʠ-ʣʝʢʮʠʠ, ʣʠʙʦ ʩʨʝʜʩʪʚʘ ʘʫʜʠʨʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʷʟʳʢʦʚ;  

¶ ʧʦʜʢʘʩʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ; 

¶ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʫʯʝʙʥʳʭ ʧʦʜʢʘʩʪʦʚ ʦʙʫʯʘʶʱʠʝʩʷ ʚʩʪʫʧʘʶʪ 

ʚ ʜʠʘʣʦʛ, ʘʨʛʫʤʝʥʪʠʨʫʷ ʩʚʦʶ ʧʦʟʠʮʠʶ ʧʦ ʧʦʜʥʷʪʦʡ ʧʨʦʙʣʝʤʝ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ 

ʫʯʝʙʥʳʭ ʟʘʜʘʯ; 

¶ ʧʦʜʢʘʩʪʳ ʤʦʞʥʦ ʧʨʦʩʣʫʰʠʚʘʪʴ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ, ʩ ʢʦʤʬʦʨʪ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ; ʦʥʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʫʯʝʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ; 

¶ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʩʪʨʦʠʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʝʨʠʶ ʧʦʜʢʘʩʪʦʚ 

ʚ ʧʦʣʥʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ; 

¶ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʩʦ-

ʜʝʨʞʘʱʠʝ ʧʦʜʢʘʩʪʳ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʪʜʝʣʴʥʳʤ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ ʠʣʠ ʨʘʟʜʝ-

ʣʘʤ, ʧʦʟʚʦʣʷʪ ʦʙʫʯʘʶʱʠʤʩʷ ʨʘʩʰʠʨʷʪʴ ʩʚʦʡ ʢʨʫʛʦʟʦʨ ʠ ʫʟʥʘʚʘʪʴ ʥʦʚʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʘʫʯʥʳʭ ʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʪʨʫʜʘʭ ʪʝʤʘ ʧʨʠʤʝʥʝ-

ʥʠʷ ʧʦʜʢʘʩʪʠʥʛʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʨʘʩʢʨʳʪʘ ʚʩʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ. ʇʝʯʘʪ-

ʥʳʝ ʨʘʙʦʪʳ ʢʘʢ ʨʦʩʩʠʡʩʢʠʭ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʪʝʤʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʧʦʜʢʘʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʚ ʦʛʨʘʥʠʯʝʥ-

ʥʦʤ ʯʠʩʣʝ.  

ʇʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʢʘʩʪʠʥʛʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝ-

ʥʠʷ [2, 3, 8, 9]. ʆʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʜʢʘʩʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʢʪʠʚʠʟʘʮʠʠ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ 
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ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ [2, 4, 5, 7, 8]. ʇʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʠʯʝ-

ʩʢʠʝ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʝ ʧʦʜʢʘʩʪʳ, ʘ ʪʘʢʞʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦ-

ʛʠʷ ʧʦʜʢʘʩʪʠʥʛʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ [1, 3, 5, 9, 

12]. 

ʇʨʠ ʵʪʦʤ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʫʜʦʚ ʧʦʩʚʷʱʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʦʜʢʘʩʪʠʥʛʘ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ, ʤʝʜʠʮʠʥʝ, ʵʢʦʥʦʤʠʢʝ, ʠʥʬʦʨ-

ʤʘʪʠʢʝ ʠ ʞʫʨʥʘʣʠʩʪʠʢʝ, ʘ ʪʘʢʞʝ ʦʙʱʠʤ ʚʦʧʨʦʩʘʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʚʦʤʝʨʥʦ-

ʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʢʘʩʪʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʊʦ ʝʩʪʴ ʥʝ ʦʭʚʘʯʝʥʳ ʤʥʦʛʠʝ ʦʩ-

ʥʦʚʥʳʝ ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʪʝʤʘʪʠʢʘ.  

ʂʦʣʠʯʝʩʪʚʦ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʘʡʪʦʚ ʩ ʧʦʜʢʘʩʪʘʤʠ ʥʘ ʪʝʤʫ çʤʘʪʝʤʘʪʠʢʘè ʠ 

çʦʙʫʯʝʥʠʝ ʤʘʪʝʤʘʪʠʢʝè, ʢʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘ ʥʠʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʪʘʢʞʝ ʥʝʚʝʣʠʢʦ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʠʟ 

ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʟʘʜʘʥʠʡ ʆɻʕ ʠ ɽɻʕ. ɺ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʪʨʫʜʘʭ 

ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʧʦʤʠʥʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʢʘʩʪʠʥʛʘ ʚ ʦʙʫʯʝ-

ʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ, ʝʛʦ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʪʦʣʴʢʦ ʫ ʧʷʪʠ ʢʦʤʘʥʜ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [11, 12].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ-

ʢʘʩʪʠʥʛʘ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ, ʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʩʦʟʜʘʥʠʷ 

ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ (ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ), ʩʦʜʝʨʞʘʱʠʭ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʢʘʩʪʳ. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çʄʘʪʝʤʘʪʠʢʘ ʚʦʢʨʫʛ ʥʘʩ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʢʘʩʪʳè 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʧʦʩʦʙʘ ʚʥʝʜʨʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʜʢʘʩʪʦʚ 

ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʤʦʙʠʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʫʱʥʦʩʪʠ ʧʦʜʢʘʩʪʠʥʛʘ, ʠ ʚ ʦʯʝʨʝʜ-

ʥʦʡ ʨʘʟ ʧʦʜʪʚʝʨʜʠʚʰʘʷ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʢ 

ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʠ ʩʤʝʰʘʥʥʦʤʫ ʦʙʫʯʝʥʠʶ. 

ʇʦʠʩʢ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʢʘʩʪʳ ʚ ʮʝʣʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʘʛʨʝʛʘʪʦʨʘʭ 
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(ʧʨʠʣʦʞʝʥʠʷʭ, ʩʦʜʝʨʞʘʱʠʭ ʧʦʜʢʘʩʪʳ ʠ ʚʠʜʝʦ ʥʘ ʩʘʤʳʝ ʨʘʟʥʳʝ ʪʝʤʳ), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʦʜ-

ʢʘʩʪʘʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʡʜʝʥʦ ʥʝ ʙʳʣʦ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʛʦʚʦʨʠʪʴ ʦ 

ʥʝʩʦʤʥʝʥʥʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʦʜʦʙʥʦʛʦ ʨʝʰʝʥʠʷ, ʠ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çʄʘʪʝʤʘʪʠʢʘ ʚʦʢʨʫʛ 

ʥʘʩ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʢʘʩʪʳè. 

ʇʨʠ ʟʘʧʫʩʢʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çʄʘʪʝʤʘʪʠʢʘ ʚʦʢʨʫʛ ʥʘʩ. ʄʘʪʝʤʘ-

ʪʠʯʝʩʢʠʝ ʧʦʜʢʘʩʪʳè ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʪʝʤʘʪʠʯʝʩʢʠʡ ʟʘʛʨʫʟʦʯʥʳʡ ʵʢʨʘʥ, ʘ 

ʟʘʪʝʤ ʵʢʨʘʥ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ð ɿʘʛʨʫʟʦʯʥʳʡ ʵʢʨʘʥ ʧʨʠʣʦʞʝʥʠʷ (ʩʣʝʚʘ) ʠ ʵʢʨʘʥ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ 

(ʩʧʨʘʚʘ) 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʪʨʝʤ ʦʩʥʦʚʥʳʤ ʨʘʟ-

ʜʝʣʘʤ ʧʨʠʣʦʞʝʥʠʷ: çʇʦʜʢʘʩʪʳè, çɿʘʤʝʪʢʠè ʠ çʀʟʙʨʘʥʥʦʝè.  

ɼʠʟʘʡʥ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ ʚ ʤʘʨʢʝʪʠʥʛʝ, ʘ ʪʘʢʞʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʚʦʟ-

ʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ɺʩʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʚ ʠʥʪʝʨʬʝʡʩʝ ʧʨʠʣʦʞʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ ʣʠʮʝʥʟʠʠ ʩʩ0 ʠʣʠ ʞʝ ʨʘʟʨʘ-

ʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ ʩʘʡʪʘ Flaticon.com (ʘʚʪʦʨʳ ʠʩʭʦʜʥʳʭ ʠʟʦʙ-

ʨʘʞʝʥʠʡ: DinosoftLabs, Freepik, Pixel perfect, Smashicons, ultimatearm). 
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ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʘʟʜʝʣʫ çʇʦʜʢʘʩʪʳè (ʨʠʩʫʥʦʢ 2) ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ 

ʢʣʘʩʩ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ (7, 8 ʠʣʠ 9), ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʢʘʪʘʣʦʛʫ ʧʦʜ-

ʢʘʩʪʦʚ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʢʣʘʩʩʘ.  

 

ʈʠʩʫʥʦʢ 2 ð ʕʢʨʘʥ ʚʳʙʦʨʘ ʢʣʘʩʩʘ (ʩʣʝʚʘ) ʠ ʵʢʨʘʥ ʚʳʙʦʨʘ ʧʦʜʢʘʩʪʘ ʜʣʷ 9 ʢʣʘʩʩʘ (ʩʧʨʘʚʘ) 

ɺ ʮʝʣʦʤ ʪʝʤʘʪʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʠʣʦʞʝʥʠʠ ʧʦʜʢʘʩʪʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʪʝʦʨʠʝʡ, ʧʨʘʢʪʠʢʦʡ 

ʠ ʠʥʪʝʨʝʩʥʳʤʠ ʬʘʢʪʘʤʠ ʥʘ ʪʘʢʠʝ ʪʝʤʳ ʢʘʢ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʪ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ 

ʯʠʩʣʘ, ʜʨʦʙʠ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ, ʫʨʘʚʥʝʥʠʷ ʚʳʩʰʠʭ ʩʪʝʧʝʥʝʡ ʠ ʪ. ʜ. ɺʩʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ ʧʦʜʢʘʩʪʳ ʘʚʪʦʨʩʢʠʝ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʠ ʟʘʧʠ-

ʩʘʥʳ ɼʦʨʦʭʦʚʦʡ ɸ. ɸ. 

ʇʨʠ ʚʳʙʦʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʜʢʘʩʪʘ ʦʪʢʨʳʚʘʝʪʩʷ ʘʫʜʠʦʧʣʝʝʨ (ʨʠʩʫʥʦʢ 4), 

ʚ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘʪʴ ʠ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʪʴ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʜʢʘʩʪʘ, ʫʧʨʘʚʣʷʪʴ ʧʨʦʛʨʝʩʩʦʤ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ (ʚʢʣʶʯʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʝʨʝʤʦʪʢʠ ʥʘ 5 ʩʝʢʫʥʜ ʚʧʝʨʝʜ ʠʣʠ ʥʘʟʘʜ), ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʪʴ ʧʦʜʢʘʩʪ 

ʚ ʢʘʪʝʛʦʨʠʶ çʀʟʙʨʘʥʥʦʝè (ʠ ʫʜʘʣʷʪʴ ʠʟ ʥʝʝ).  
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ʈʠʩʫʥʦʢ 3 ð ɸʫʜʠʦʧʣʝʝʨ 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʘʟʜʝʣʫ çʀʟʙʨʘʥʥʦʝè (ʨʠʩʫʥʦʢ 4) ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ 

ʩʧʠʩʦʢ ʚʩʝʭ ʧʦʜʢʘʩʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʥ ʤʦʞʝʪ ʦʪʤʝʯʘʪʴ ʧʦʜʢʘʩʪʳ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʝʪʩʷ ʧʨʦʩʣʫʰʘʪʴ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʣʠ ʫʞʝ ʧʨʦʩʣʫʰʘʥʥʳʝ, ʧʦʢʘʟʘʚʰʠʝʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʝʟ-

ʥʳʤʠ. 

 

ʈʠʩʫʥʦʢ 4 ð ʈʘʟʜʝʣ çʀʟʙʨʘʥʥʦʝè (ʩʣʝʚʘ) ʠ ʨʘʟʜʝʣ çɿʘʤʝʪʢʠè (ʩʧʨʘʚʘ) 
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ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʘʟʜʝʣʫ çɿʘʤʝʪʢʠè (ʨʠʩʫʥʦʢ 4) ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ, ʩʦʭʨʘʥʷʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʙʩʪʚʝʥ-

ʥʳʝ ʪʝʢʩʪʦʚʳʝ ʟʘʤʝʪʢʠ. ʂ ʪʦʤʫ ʞʝ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʵʪʦʤʫ ʨʘʟʜʝʣʫ ʥʝ ʧʨʝʢʨʘ-

ʱʘʝʪʩʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʥʝʝ ʟʘʧʫʱʝʥʥʦʛʦ ʧʦʜʢʘʩʪʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʤʦʞʝʪ ʦʧʝʨʘʪʠʚʥʦ ʟʘʧʠʩʳʚʘʪʴ ʚʘʞʥʫʶ ʜʣʷ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ, ʫʩʣʳ-

ʰʘʥʥʫʶ ʚ ʧʦʜʢʘʩʪʝ.  

ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʠ-

ʯʝʩʢʠʤ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʨʝ-

ʩʫʨʩʫ [10], ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʢʫʨʩʫ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘ-

ʪʠʢʠ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ.  

ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʢʘʩʪʦʚ ʧʦʜʦʙʨʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʦ-

ʜʝʨʞʘʪ ʩʣʦʞʥʳʭ ʬʦʨʤʫʣ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʨʝʙʫʶʱʠʭ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʧʦʜʢʘʩʪʘ ʚʳʩʪʨʦʝʥʦ ʣʦʛʠʯʥʦ ʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ ʫʧʦʤʠʥʘʥʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ ʚ ʠʩʪʦʨʠʠ, ʟʘʢʘʥʯʠʚʘʷ 

ʜʘʥʥʳʤʠ ʥʦʚʝʡʰʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʳʷʚ-

ʣʝʥʠʶ ʚʟʘʠʤʦʩʚʷʟʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʝʤ ʩ ʨʝʘʣʴʥʳʤ ʤʠʨʦʤ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʴʶ ʦʙʫʯʘʶʱʠʭʩʷ. ʕʪʦ ʜʦʙʘʚʣʷʝʪ ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ ʵʣʝʤʝʥʪ ʛʝʡʤʠ-

ʬʠʢʘʮʠʠ, ʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʪʝʨʝʩʥʳʭ ʬʘʢʪʦʚ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ.  

ɺ ʮʝʣʦʤ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çʄʘʪʝʤʘʪʠʢʘ ʚʦʢʨʫʛ 

ʥʘʩ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʢʘʩʪʳè ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʚʦ ʚʥʝʫʯʝʙʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʚ ʦʩʥʦʚʥʦʡ ʰʢʦʣʝ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʤʦʪʠʚʘʮʠʦʥʥʦʤ ʵʪʘʧʝ 

ʫʨʦʢʘ, ʚʝʜʴ ʧʦʜʢʘʩʪʳ ʩʦʜʝʨʞʘʪ ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʝʤ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ. ʊʘʢʞʝ ʦʙʫʯʘʶʱʠʤʩʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʧʦ ʧʨʦʩʣʫʰʘʥʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʧʦʜʛʦ-

ʪʦʚʠʪʴ ʩʦʦʙʱʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʠʪʴ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʷʜʦʢ ʩʦʙʳʪʠʡ ʠ ʪ. ʜ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʦʭʦʜʠʪ 

ʘʧʨʦʙʘʮʠʶ ʚ ʨʷʜʝ ʰʢʦʣ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ 

ʚʝʜʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʯʘʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʙʠʙʣʠʦ-

ʪʝʢʠ ʧʦʜʢʘʩʪʦʚ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʝʥʠʷ ʨʘʟʜʝʣʘ ʢʦʥʪʨʦʣʷ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʨʘʟʤʝ-

ʱʝʥʳ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ ʠ ʪʝʩʪʳ, ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʙʘʣʣʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʯʠʪʝʣʶ ʫʧʨʦʩʪʠʪʴ ʪʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ, 

ʧʦʜʜʝʨʞʘʪʴ ʤʦʪʠʚʘʮʠʶ ʦʙʫʯʘʶʱʠʭʩʷ, ʠ ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʛʝʡʤʠʬʠʢʘʮʠʠ ʫʯʝʙ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 
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ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥʘ ʧʦʟʠʮʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʣʦʚʘʨʥʦʛʦ 

ʪʠʧʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʮʠʬʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ. ʆʧʨʝʜʝʣʝʥʘ ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʡ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣʘ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ ʚ ʦʪʥʦʰʝʥʠʠ 
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ʨʘʟʚʠʪʠʷ ʠʥʝʨʥʝʪ-ʢʦʤʤʫʥʠʢʘʮʠʡ. ʇʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚ ʚʠʜʝ ʜʦ-

ʧʦʣʥʝʥʠʷ ʩʣʦʚʘʨʥʳʭ ʩʪʘʪʝʡ ʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʷʤʠ (ʧʦʜʢʘʩʪʘʤʠ). ʇʨʠʚʝʜʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʆʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʢʦʥʪʝʢʩʪʝ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʫʣʴʪʫʨʝ ʤʫʣʴ-

ʪʠʟʘʜʘʯʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʜʢʘʩʪʳ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʤʝʪʦʜʠʢʘ.  

Abstract: The position of electronic dictionary-type resources in the modern 

digital community is considered. The problem of insufficient elaboration of the func-

tionality of electronic dictionaries in relation to the development of Internet commu-

nications is determined. A solution to the problem is proposed in the form of supple-

menting dictionary entries with media technologies (podcasts). The advantages of 

this approach are given. The relevance of combining these information resources in 

the context of their compliance with the culture of multitasking is justified. 

Key words: electronic dictionary, information technologies, podcasts, digital-

ization, methodology. 

ɺ ʫʩʣʦʚʠʷʭ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʥʘʨʘʩʪʘʶʱʠʝ ʪʝʤʧʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʪʝʢʫʱʘʷ ʧʘʥʜʝʤʠʷ ʚʠʨʫʩʘ covid-19, ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʝʨʝʭʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʪʨʘʩʣʷʭ, ʥʦ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʢʣʦʥʦʤ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ. ʂʦʥʝʯʥʦ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʦʟʤʦʞʥʦ ʦʮʠʬʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ, ʥʘʧʨʠʤʝʨ, ʦʪ-

ʩʢʘʥʠʨʦʚʘʪʴ, ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʤʝʜʠʘ ʬʘʡʣʳ ʩ ʬʠʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʧʝʨʝʥʦʩ ʢʦʪʦʨʳʭ ʚ ʢʦʤ-

ʧʴʶʪʝʨʥʳʡ ʬʦʨʤʘʪ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʫʩʠʣʠʡ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʫʩʪʘʨʝʚʘʶʪ ʚ ʩʚʦʝʤ ʠʟʥʘʯʘʣʴʥʦʤ ʚʠʜʝ. ʇʨʠʤʝʨʦʤ ʵʪʦʤʫ ʩʣʫʞʘʪ 

ʩʧʨʘʚʦʯʥʠʢʠ, ʩʣʦʚʘʨʠ, ʵʥʮʠʢʣʦʧʝʜʠʠ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʛʦ ʩʪʦʣʝʪʠʷ ʨʝʧʨʝʟʝʥʪʘʮʠʷ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʩʧʨʘʚʦʯʥʳʭ ʧʦʩʦʙʠʡ ʥʘʯʘʣʘ ʧʨʠʦʙʨʝʪʘʪʴ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʕʪʦ ʥʝ 
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ʫʜʠʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ ʨʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʭʨʘ-

ʥʝʥʠʝ ʦʙʲʝʤʘ, ʘ ʥʝ ʥʘ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʦʧʫʣʷʨ-

ʥʦʩʪʴ ʦʙʨʝʪʘʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʳʩ-

ʢʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʫʞʥʦʤ ʧʦʥʷʪʠʠ, ʥʦ ʠ ʨʘʩʰʠʨʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʝʛʦ ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʝʩʢʦʡ, ʵʪʠʤʦʣʦʛʠʯʝʩʢʦʡ, ʵʪʥʦ-ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʛʨʫʧʧʘʭ.  

ʀʟʫʯʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʡ ʩʣʦʚʘʨʥʦʡ ʢʫʣʴʪʫʨʳ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʩʦʚʨʝ-

ʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʩʨʝʜʠ ʥʠʭ: ʅ. ɸ. ɸʛʘʧʦʚʘ, ʅ. ʌ. ʂʘʨʪʦʬʝʣʝʚʘ, 

ʆ. ʂ. ɸʥʠʩʠʤʦʚʘ, ʃ. ɸ. ɹʘʙʫʰʢʠʥʘ, ɽ. ɻ. ɸʟʠʤʦʚ, ʀ. ʉ. ʂʘʰʝʚʘʨʦʚʘ, ɺ. ʇ. ʉʝ-

ʣʝʛʝʡ, ɺ. ʇ. ʌʫʨʤʘʥʦʚʘ, ʆ. ʂ. ʂʘʩʳʤʦʚʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʨʘʩʩʤʦʪʨʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʘʫʜʠʦʤʘʪʝʨʠʘʣʳ ʢʘʢ ʩʨʝʜʩʪʚʦ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʩʣʦʚʘʨʥʳʭ ʨʝʩʫʨʩʦʚ. 

çʕʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ï ɻ ʪʦ ʥʝ ʪʦʣʴʢʦ ʦʩʦʙʳʡ ʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲ-

ʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʦʙʨʘʱʝʥʠʝ ʤʥʦʛʠʝ ʧʨʦ-

ʜʫʢʪʠʚʥʳʝ ʠʜʝʠ, ʥʦ ʪʘʢʞʝ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʥʘʢʘʧʣʠʚʘ-

ʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠè (ɺ. ʇ. ʉʝʣʝʛʝʡ). 

ʆʧʠʨʘʷʩʴ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʧʦʧʫʣʷʨ-

ʥʦʩʪʴ ʦʙʨʝʪʘʝʪ ʫʞʝ ʥʝ ʪʦʣʴʢʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʣʠʥʛʚʠʩʪʠʢʘ, ʥʦ ʠ ʝʝ ʜʦʯʝʨʥʷʷ 

ʚʝʪʚʴ, ʥʘʟʳʚʘʝʤʘʷ ʮʠʬʨʦʚʦʡ ʣʠʥʛʚʦʜʠʜʘʢʪʠʢʦʡ. ʉʨʝʜʠ ʧʨʦʯʝʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʳʭ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʩʪʫʧʘʶʪ: 

¶ ʩʦʛʣʘʩʦʚʘʥʠʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʙʨʘʟʦʚʘ-

ʥʠʠ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʌɻʆʉ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ; 

¶ ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʮʠʬʨʦʚʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʠ ʠ ʤʫʣʴʪʠ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 

ɼʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ʪʝʟʠʩʘ ʦ ʪʦʤ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʟʘʜʘʯ, 
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ʦʙʨʘʪʠʤʩʷ ʢ ʥʝʜʘʚʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʥʷʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʮʠʬʨʦʚʦʛʦ ʩʣʦʚʘʨʥʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ʧʝʨʝʜ ʝʛʦ ʙʫʤʘʞʥʳʤ ʘʥʘʣʦʛʦʤ. ʀʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʝʝ. ɺʦ-ʧʝʨʚʳʭ, ʙʫʤʘʞʥʳʝ 

ʥʦʩʠʪʝʣʠ ʟʘʪʨʫʜʥʷʶʪ ʧʦʠʩʢ ʢʦʥʢʨʝʪʥʦʡ ʝʜʠʥʠʮʳ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʧʦʜʦʙʥʳʭ, 

ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʷʚʣʷʝʪʩʷ ʥʝ-

ʧʨʠʝʤʣʝʤʳʤ ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʠʟʘʮʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʙʫʤʘʞʥʳʝ ʩʣʦʚʘʨʠ ʥʘʤʥʦʛʦ 

ʩʣʦʞʥʝʝ ʨʝʦʨʛʘʥʠʟʦʚʘʪʴ, ʚʥʝʩʪʠ ʠ ʫʜʘʣʠʪʴ ʠʟ ʥʠʭ ʥʦʚʳʝ ʨʝʝʩʪʨʳ ʜʘʥʥʳʭ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʟ ʥʠʭ çʣʝʢʩʠʢʦʛʨʘʬʠʯʝʩʢʠʝ ʤʫʟʝʠ ʠ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʢʣʘʜʙʠʱʘè 

(ʉʝʣʝʛʝʡ). ʊʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʣʠʛʨʘʬʠʯʝʩʢʘʷ ʠʥʜʫʩʪʨʠʷ ʫʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʦ ʩʢʦʨʦʩʪʠ, ʘʢʪʫʘʣʴʥʦʩʪʠ ʦʙʥʦʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʜʦʙʩʪʚʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʝʢʘʝʪ ʙʫʤʘʞʥʳʝ ʩʣʦʚʘʨʥʳʝ ʩʧʨʘ-

ʚʦʯʥʠʢʠ ʥʘ ʠʩʯʝʟʥʦʚʝʥʠʝ, ʚ ʩʚʷʟʠ ʩ ʨʝʜʫʮʠʨʦʚʘʥʠʝʤ ʩʤʳʩʣʦʚʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʘʟʥʘʯʝʥʠʝʤ ʧʦʩʦʙʠʷ ʠ ʝʛʦ ʪʝʢʫʱʠʤ ʩʦʜʝʨʞʘʥʠʝʤ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʙʫʤʘʞ-

ʥʳʝ ʩʣʦʚʘʨʥʳʝ ʥʦʩʠʪʝʣʠ ʧʝʨʝʩʪʘʶʪ ʦʪʨʘʞʘʪʴ ʘʢʪʫʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʷʟʳʢʘ, 

ʢʫʣʴʪʫʨʳ ʠ ʩʦʮʠʫʤʘ ʠ, ʚʦʟʤʦʞʥʦ, ʩʢʦʨʦ ʩʦʚʩʝʤ ʧʝʨʝʩʪʘʥʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 

ʩʚʷʟʠ ʩ ʥʝʥʘʜʦʙʥʦʩʪʴʶ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ, ʥʘʧʨʦʪʠʚ, ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʪʫʧʝʥʴʶ ʨʘʟ-

ʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʣʝʢʩʠʢʦʛʨʘʬʠʠ, ʦʙʣʘʜʘʷ ʨʷʜʦʤ ʥʝʦʩʧʦʨʠʤʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʀ. ʉ. ʂʘʰʝʚʘʨʦʚʦʡ. ʆʙʦʙʱʘʷ ʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʩʣʦʚʘʨʴ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʩʩʦʚʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʠʥʪʝʟ ʥʦʚʝʡʰʠʭ ʣʠʥʛʚʠʩʪʠʯʝ-

ʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ IT. ʋ ʵʪʦʛʦ ʠʤʝʶʪʩʷ ʠ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʪʘʢ 

ʢʘʢ ʢʠʙʝʨʩʢʦʨʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʩʣʦʚʘʨʥʳʭ ʩʪʘʪʴʷʭ ʛʨʘʥʠʯʠʪ ʩ ʥʝʪʦʯ-

ʥʦʩʪʴʶ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ ʧʦ ʧʨʠʯʠʥʝ ʮʝʣʝʧʦʣʘ-

ʛʘʥʠʷ ʣʝʢʩʠʢʦʛʨʘʬʠʠ ʥʘ ʫʧʦʨʷʜʦʯʠʚʘʥʠʝ ʥʦʚʝʡʰʠʭ ʷʟʳʢʦʚʳʭ ʥʦʨʤ, ʜʣʷ ʯʝʛʦ 

ʪʨʝʙʫʝʪʩʷ ʥʝʢʠʡ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʧʦʜʭʦʜ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʳ ʙʳ ʭʦʪʝʣʠ ʦʪʤʝʪʠʪʴ ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʣʦʚʘʨʝʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʥʦʟʘʜʘʯʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ʚ 

ʫʛʦʜʫ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʙʦʨʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʦʠʩʢʘ ʠʥʬʦʨ-
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ʤʘʮʠʠ. ʄʳ ʩʚʷʟʳʚʘʝʤ ʵʪʫ ʧʨʦʙʣʝʤʫ ʩ ʛʠʧʝʨʩʢʘʯʢʦʤ ʚ ʨʘʟʚʠʪʠʠ ʠʩʢʫʩʩʪʚʝʥ-

ʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʙʫʞʜʘʶʱʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʨʘʢʪʠʯʝʩʢʠ ʬʘʥ-

ʪʘʩʪʠʯʝʩʢʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʚʝʭʘʤ ʠ ʦʪʙʨʘʩʳʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʟʘ ʤʥʠʤʦʡ ʥʝʥʘʜʦʙʥʦʩʪʴʶ. ʊʘʢ, ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʵʣʝʢʪʨʦʥ-

ʥʫʶ ʢʥʠʛʫ ʩʣʦʚʘʨʥʦʛʦ ʪʠʧʘ ʠ ʨʘʩʰʠʨʠʪʴ ʝʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘ-

ʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʣʶʜʠ ʜʦʚʝʨʷʶʪ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

çʭʫʤʘʥʠʟʠʨʦʚʘʥʥʳʤè ʮʠʬʨʦʚʳʤ ʧʦʤʦʱʥʠʢʘʤ (ɸʣʠʩʘ, ʉʠʨʠ, ʂʦʨʪʘʥʘ, 

ɸʣʝʢʩʘ).  

ʄʳ ʩʚʷʟʳʚʘʝʤ ʵʪʦ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʣʠʧʦʚʦʛʦ ʪʠʧʘ ʤʳʰʣʝʥʠʷ ʠ ʩʪʨʝʤ-

ʣʝʥʠʝʤ ʩʚʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʢ ʦʜʥʦʤʫ, ʟʘʨʘʥʝʝ ʧʦʜʦʙʨʘʥʥʦʤʫ çʠʜʝʘʣʴ-

ʥʦʤʫ ʚʘʨʠʘʥʪʫè. ɽʩʪʝʩʪʚʝʥʥʦ ʪʘʢʘʷ ʧʦʟʠʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʫʜʦʙʥʦʡ ʚ ʵʧʦʭʫ 

ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʛʦ ʩʪʨʝʤʣʝʥʠʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʥʦʚʳʭ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʩʦ-

ʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʮʝʣʝʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʚʪʦʨʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʦʣʘ-

ʛʘʶʪ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʩʫʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʨʝʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʚʝʱʝʡ. ʀʤʝʥʥʦ ʧʦ-

ʵʪʦʤʫ ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʩʪʳ ʨʘʪʫʶʪ ʥʝ ʪʦʣʴʢʦ ʟʘ ʧʝʨʝʭʦʜ ʥʘ ʩʤʝ-

ʰʘʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʠ ʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʮʠʬʨʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʮʝʣʴʶ ʥʘʜʝʣʝʥʠʷ ʠʭ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʦʤ. ʊʘʢ ʤʦʞʥʦ 

ʜʝʡʩʪʚʦʚʘʪʴ ʠ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʣʦʚʘʨʷʤʠ, ʧʨʝʚʨʘʱʘʷ ʠʭ ʥʝ ʪʦʣʴʢʦ ʚ ʧʦʩʦʙʠʷ 

ʩʧʨʘʚʦʯʥʦʛʦ ʪʠʧʘ, ʥʦ ʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠ ʘʫʜʠʪʦʨʥʦʛʦ ʦʙʫʯʝ-

ʥʠʷ ʛʫʤʘʥʠʪʘʨʥʳʤ ʥʘʫʢʘʤ ʠ ʷʟʳʢʘʤ, ʩʦʧʨʷʞʝʥʥʳʝ ʩ ʤʝʜʠʘʨʝʩʫʨʩʘʤʠ.  

ʊʘʢ, ʩʣʦʚʘʨʥʳʝ ʩʪʘʪʴʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʜʘ ʤʦʞʥʦ ʜʦʧʦʣʥʷʪʴ ʪʘʢʠʤʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʢʘʢ ʚʠʜʝʦ- ʠ ʘʫʜʠʦʤʘʪʝʨʠʘʣʳ, 

ʦʪʚʝʯʘʶʱʠʝ ʩʪʘʥʜʘʨʪʘʤ ʥʳʥʝʰʥʠʭ ʜʥʝʡ. ʂʨʘʡʥʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʜʘʥʥʦʛʦ ʪʠʧʘ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʜʢʘʩʪʳ. ʇʦʜʢʘʩʪʳ ï ʵʪʦ çʠʥʪʝʨ-

ʥʝʪ-ʘʥʘʣʦʛ ʪʝʣʝ- ʠʣʠ ʨʘʜʠʦʧʝʨʝʜʘʯʠ: ʪʝʤʘʪʠʯʝʩʢʘʷ ʩʝʨʠʷ ʚʠʜʝʦ- ʠʣʠ ʘʫʜʠʦʟʘ-

ʧʠʩʝʡ, ʨʘʟʤʝʱʘʝʤʘʷ ʚ ʀʥʪʝʨʥʝʪʝ, ʘ ʪʘʢʞʝ ʦʜʥʘ ʪʘʢʘʷ ʟʘʧʠʩʴ, ʬʘʡʣè [ʉʣʦʚʘʨʴ 

ʷʟʳʢʘ ʠʥʪʝʨʥʝʪʘ]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʢʘʩʪʠʥʛʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: 
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1. ʆʧʨʝʜʝʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʠʥʦʷʟʳʯʥʦʡ ʩʨʝʜʳ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ. 

2. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʩʣʫʭʦʚʦʛʦ ʩʘʤʦʢʦʥʪʨʦʣʷ. 

3. ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʠʤʠʪʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙ-

ʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ, ʟʘʜʝʡʩʪʚʦʚʘʥʠʝ ʠʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ. 

4. ʇʦʣʥʦʮʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ. 

ɼʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʮʠʬʨʦʚʦʡ ʩʣʦʚʘʨʥʦʡ ʩʪʘʪʴʝ 

ʦ ʢʦʥʢʨʝʪʥʦʡ ʝʜʠʥʠʮʝ ʷʟʳʢʘ, ʧʦʜʢʘʩʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ, ʪʘʢ 

ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʥʝ ʧʨʦʩʪʦ ʫʙʝʜʠʪʴʩʷ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʠ ʯʘʩʪʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʥʷʪʠʷ, ʥʦ ʠ ʫʩʣʳʰʘʪʴ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʫʟʫʩʝ, ʫʟʥʘʪʴ 

ʣʠʥʛʚʦʢʫʣʴʪʫʨʥʳʡ ʢʦʥʪʝʢʩʪ ʠ ʫʨʦʚʝʥʴ ʧʨʝʮʝʥʜʝʥʪʥʦʩʪʠ ʠʩʢʦʤʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ɼʦʧʫʩʪʠʤ, ʚ ʩʪʘʪʴʝ ʦ ʨʘʡʦʥʝ çʋʨʘʣʤʘʰè ʛʦʨʦʜʘ ɽʢʘʪʝʨʠʥʙʫʨʛʘ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴʩʷ ʧʦʜʢʘʩʪ ʚ ʬʦʨʤʘʪʝ ʠʥʪʝʨʚʴʶ ʩ ʭʨʘʥʠʪʝʣʝʤ ʤʫʟʝʷ çʋɿʊʄè, ʧʦ-

ʚʝʩʪʚʫʶʱʠʤ ʦ ʨʘʟʚʠʪʠʠ ʜʘʥʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ, ʠʟʚʝʩʪʥʳʭ ʣʠʯʥʦʩʪʷʭ-ʚʳʭʦʜʮʘʭ 

ʩ ʋʨʘʣʤʘʰʘ ʠʣʠ ʦ ʧʨʝʜʨʘʩʩʫʜʢʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʦʧʦʣʥʝʥʠʷ-ʧʦʜʢʘʩʪʘ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʠʟ 

ʩʣʦʚʘʨʷ ʥʝ ʧʨʦʩʪʦ ʩʧʨʘʚʦʯʥʳʡ, ʥʦ ʤʝʪʦʜʠʯʝʩʢʠʡ, ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʠ ʜʘʞʝ 

ʬʦʣʴʢʣʦʨʥʳʡ ʠʩʪʦʯʥʠʢ ʟʥʘʥʠʡ ʦ ʢʦʥʢʨʝʪʥʦʤ ʧʦʥʷʪʠʠ, ʧʦʚʳʰʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʝʛʦ ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʙʦʣʝʝ ʚʦʟʤʦʞʥʦʤ ʠ ʧʨʘʚʠʣʴʥʦʤ ʢʣʶʯʝ. 

ʋʪʦʯʥʷʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʜʦʧʦʣʥʠʤ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ, ʜʦʧʦʣʥʝʥ-

ʥʳʝ ʧʦʜʢʘʩʪʘʤʠ, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʧʦʩʦʙʠʷʤʠ ʜʣʷ ʩʦʠʩʢʘʪʝʣʝʡ ʥʘʫʯ-

ʥʳʭ ʨʘʙʦʪ, ʥʦ ʠ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʠʟʫʯʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ 

ʩʣʦʚʘʨʷ. ʕʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʩʢʦʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʤ ʧʫʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʚʝʜʫʱʝʛʦ ʢʘ-

ʥʘʣʘ ʚʦʩʧʨʠʷʪʠʷ.  

ʕʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʝʨʠʡ ʧʦʜʢʘʩʪʦʚ 

ʚʳʡʜʫʪ ʟʘ ʧʨʠʚʳʯʥʳʝ ʨʘʤʢʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʦʙʨʝʪʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʰʢʦʣʴʥʳʭ ʢʣʘʩʩʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʭ ʘʫʜʠʪʦʨʠʷʭ ʚʦ ʚʨʝʤʷ 

ʟʘʥʷʪʠʡ ʙʦʣʴʰʠʤʠ ʛʨʫʧʧʘʤʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʜʢʘʩʪʳ ʧʦʚʳʩʷʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ 
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ʮʝʥʥʦʩʪʴ ʩʣʦʚʘʨʝʡ ʚ ʣʠʥʛʚʦʜʠʜʘʢʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ 

ʪʦʣʴʢʦ ʜʦʧʦʣʥʷʪʴ ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʵʣʝʢʪʨʦʥʥʳʭ ʩʣʦʚʘʨʝʡ, ʥʦ ʠ ʙʳʪʴ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʧʦʣʥʝʥʥʳʤʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ ʧʦ ʠʟʫʯʘʝʤʦʡ ʝʜʠ-

ʥʠʮʝ ʠʣʠ ʛʨʫʧʧʝ ʝʜʠʥʠʮ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʣʦʚʘʨʴ ʙʫʜʝʪ ʥʦʩʠʪʴ ʭʘʨʘʢʪʝʨ ʫʯʝʙ-

ʥʦʛʦ ʧʦʩʦʙʠʷ, ʢʘʢ ʜʣʷ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ, ʪʘʢ ʠ ʜʣʷ ʣʶʜʝʡ ʝʛʦ ʠʟʫʯʘʶʱʠʭ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʢʪʨʦʥʥʳʝ ʩʣʦʚʘʨʠ ʭʦʪʴ ʠ ʩʯʠʪʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʟʘ-

ʫʨʷʜʥʳʤʠ ʩʧʨʘʚʦʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʫʩʪʴ ʠ ʦʪʚʝʯʘʶʱʠʤʠ ʫʩʣʦʚʠʷʤ ʮʠʬʨʦ-

ʚʠʟʘʮʠʠ, ʥʦ ʩ ʧʦʤʦʱʴʶ ʤʝʜʠʘʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʜʢʘʩʪʳ, ʤʳ ʚʠʜʠʤ ʧʝʨ-

ʩʧʝʢʪʠʚʫ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʮʠʬ-

ʨʦʚʦʡ ʛʫʤʘʥʠʪʘʨʠʩʪʠʢʠ ʠ, ʧʦ ʩʫʪʠ, ʜʦʩʪʠʞʝʥʠʷ ʠʤʠ ʩʪʘʪʫʩʘ çʫʥʠʚʝʨʩʘʣʴʥʦʛʦè 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʨʝʩʫʨʩʘ.  
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DIFFERENT INDICATORS  OF FIXING THE RESUL TS OF 

IMPLEMENTATION OF CO MPUTER SUPPORT FOR TEACHING 

GEOMETRY  

Sergey Georgievich Ivanov 

The First Electrotechnical University 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʠʪʴ ʠ ʦʮʝ-

ʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʧʦ-

ʜʘʚʘʥʠʷ ʛʝʦʤʝʪʨʠʠ, ʧʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ 
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ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʰʝʥʥʳʭ ʟʘʜʘʯ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ ʠ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʩʚʷʟʘʥʥʦʡ ʩ ʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

Abstract. The article discusses the possibility of measuring and evaluating 

various indicators when introducing computer support for teaching geometry, while 

considering both indicators related to the number of solved problems, and a change 

in attitude towards the subject area and various types of related activities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʤʝʪʨʠʷ, ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʝʜʘʛʦʛʠʯʝ-

ʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ. 

Keywords: geometry, computer technology, pedagogical experiment. 

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʛʝʦ-

ʤʝʪʨʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ ʦʮʝʥʢʘ ʥʘ ʫʨʦʚʥʝ çʫʩʧʝʰʥʦʝ ʠʣʠ 

ʥʝʫʜʘʯʥʦʝ ʚʥʝʜʨʝʥʠʝè ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʣʠʰʴ ʧʝʨʚʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ, ʧʦ-

ʩʢʦʣʴʢʫ ʩʪʝʧʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʫʱʝ-

ʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʇʦʣʫʯʝʥʥʘʷ ʧʨʠ ʵʪʦʤ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦ-

ʣʝʟʥʦʡ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʠʭ ʧʨʠʤʝʥʝ-

ʥʠʷ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʣʦʛʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʭ ʜʣʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʀʤʝʝʪ ʩʤʳʩʣ ʦʪʩʣʝʞʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ:  

1) ʩʢʦʨʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ (ʤʦʞʥʦ ʦʪʜʝʣʴʥʦ ʧʨʦʩʣʝʜʠʪʴ ʩʢʦʨʦʩʪʴ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʝʥʠʝ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʧʦʩʪʨʦʝʥʠʝ ʮʠʨʢʫʣʝʤ ʠ ʣʠʥʝʡʢʦʡ, 

ʟʘʜʘʯʠ ʦ ʧʨʠʤʝʨʘʭ ʠ ʢʦʥʪʨʧʨʠʤʝʨʘʭ), ʠʥʦʛʜʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ 

ʢʣʘʩʩ ʦʣʠʤʧʠʘʜʥʳʝ ʟʘʜʘʯʠ, ʪʦ ʝʩʪʴ ʟʘʜʘʯʠ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʭʦʜʦʤ ʤʳʩʣʠ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʡ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʧʨʝʜʝʣʳ ʰʢʦʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ.  

2) ʫʤʝʥʠʝ ʦʙʦʙʱʘʪʴ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʩʪʨʦʠʪʴ ʛʠʧʦʪʝʟʳ,  

3) ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ (ʟʘʧʦʤʠʥʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʠʥʫʪ), 

4) ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ (ʟʘʧʦʤʠʥʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ), 
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5) ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

6) ʫʤʝʥʠʝ ʩʦʩʪʘʚʣʷʪʴ ʟʘʜʘʯʠ ʠ ʧʦʜʙʦʨʢʠ ʟʘʜʘʯ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʢ ʥʠʤ, 

7) ʫʤʝʥʠʝ ʷʨʢʦ ʠ ʜʦʭʦʜʯʠʚʦ ʨʘʩʩʢʘʟʳʚʘʪʴ ʧʨʦ ʪʦʣʴʢʦ ʯʪʦ ʦʩʚʦʝʥʥʫʶ ʦʙ-

ʣʘʩʪʴ, ʠ ʨʷʜ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʠ ʵʪʦʤ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʫʩʧʝʰʥʦʝ ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠʤʝʝʪ ʩʤʳʩʣ ʠʟʤʝʨʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦ-

ʙʘʤʠ (ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʦʯʥʦʤ ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ, ʧʨʦʝʢʪ-

ʥʘʷ ʨʘʙʦʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʟʘʱʠʪʦʡ ʧʨʦʝʢʪʘ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ). ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʤʝʝʪ ʩʤʳʩʣ ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ, ʘ ʟʘʪʝʤ ʧʦʤʝʥʷʪʴ ʵʪʠ ʛʨʫʧʧʳ ʤʝʩʪʘʤʠ. 

ɺʦ ʤʥʦʛʠʭ ʥʘʰʠʭ ʧʨʦʝʢʪʘʭ ʧʨʝʞʥʠʭ ʣʝʪ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʨʝʜʘ çɾʠʚʘʷ 

ʤʘʪʝʤʘʪʠʢʘè, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʪʘʢʠʭ ʞʝ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ Geo-

Gebra. 

1. ʉʢʦʨʦʩʪʴ ʨʝʰʝʥʠʷ ʟʘʜʘʯ (ʤʦʞʥʦ ʦʪʜʝʣʴʥʦ ʧʨʦʩʣʝʜʠʪʴ ʩʢʦʨʦʩʪʴ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʝʥʠʝ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʧʦʩʪʨʦʝʥʠʝ ʮʠʨʢʫʣʝʤ ʠ ʣʠʥʝʡ-

ʢʦʡ, ʟʘʜʘʯʠ ʦ ʧʨʠʤʝʨʘʭ ʠ ʢʦʥʪʨʧʨʠʤʝʨʘʭ ð ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʟʘʜʘʯ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʣʠʯʘʝʪʩʷ). 

ɿʜʝʩʴ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʰʸʥʥʳʭ ʟʘʜʘʯ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʩʢʘ-

ʟʦʢ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʦʙʫʯʘʝʤʦʤʫ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢ ʢʦʤʧʴʶʪʝʨ-

ʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ. 

ɺʦʧʨʦʩ ʦ ʩʪʝʧʝʥʠ ʧʦʜʨʦʙʥʦʩʪʠ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪʩʷ ʦʪ ʦʙʫʯʘʝ-

ʤʦʛʦ, ʟʘʚʠʩʠʪ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʠ, ʦʪ ʩʪʝʧʝʥʠ ʟʥʘʢʦʤʩʪʚʘ 

ʰʢʦʣʴʥʠʢʦʚ ʩ ʠʟʫʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʰʢʦʣʴʥʠʢʠ ʪʦʣʴʢʦ ʯʪʦ 

ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʥʦʚʳʤ ʧʦʥʷʪʠʝʤ, ʪʦ ʜʦʧʫʩʪʠʤʦ ʩʧʨʘʰʠʚʘʪʴ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʦʟʥʠʢʰʫʶ ʛʠʧʦʪʝʟʫ, ʘ ʝʩʣʠ ʪʝʤʘ ʠ ʧʦʥʷʪʠʝ 

ʭʦʨʦʰʦ ʠʤ ʟʥʘʢʦʤʳ, ʤʦʞʥʦ ʧʦʪʨʝʙʦʚʘʪʴ ʠ ʦʙʦʩʥʦʚʘʥʠʝ. 
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ɺ ʟʘʜʘʯʘʭ ʥʘ ʚʳʯʠʩʣʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʤʦʞʥʦ ʧʦʧʨʦ-

ʩʠʪʴ ʧʨʠʚʝʩʪʠ ʦʪʚʝʪ, ʜʣʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʘʫʜʠʪʦʨʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ 

ʧʨʝʜʣʦʞʠʪʴ ʝʛʦ ʦʙʦʩʥʦʚʘʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʫʢʘʟʘʥʠʡ ʤʦʞʥʦ ʧʦʧʨʦʩʠʪʴ ʠʟʤʝʨʠʪʴ 

ʚʝʣʠʯʠʥʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʠʟʤʝʨʷʝʤʘʷ ʚʝʣʠʯʠʥʘ.  

ɺ ʟʘʜʘʯʘʭ ʥʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʥʝ ʟʘʤʝʥʷʝʪ ʣʦ-

ʛʠʯʝʩʢʦʝ ʨʘʩʩʫʞʜʝʥʠʝ, ʥʦ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʙʦʣʝʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʝʛʦ 

ʧʦʠʩʢ, ʧʦʩʢʦʣʴʢʫ ʧʦʤʦʛʘʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʫʪʚʝʨʞʜʝ-

ʥʠʷ ð ʧʨʘʚʜʘ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʱʝʥʠʷ ʩ ʫʯʝʥʠʢʘʤʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʳʯʥʦ ʪʨʝ-

ʙʫʝʪ ʙʦʣʝʝ ʪʦʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʮʝʥʘʨʠʷ ʟʘʥʷʪʠʷ, ʯʝʤ ʜʣʷ ʟʘʜʘʯ ʥʘ ʚʳʯʠʩʣʝʥʠʝ. 

ɺ ʟʘʜʘʯʘʭ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʮʠʨʢʫʣʝʤ ʠ ʣʠʥʝʡʢʦʡ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʦʙʝʩ-

ʧʝʯʠʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʯʝʪʳʨʸʭ ʵʪʘʧʦʚ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʘ: ʘʥʘ-

ʣʠʟ, ʧʦʩʪʨʦʝʥʠʝ, ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʯʝʪʚʸʨʪʦʛʦ 

ʵʪʘʧʘ (ʠʩʩʣʝʜʦʚʘʥʠʝ ð ʧʨʠ ʢʘʢʠʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ, ʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ) ʧʨʠ ʦʪ-

ʩʫʪʩʪʚʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʦʨʦʡ ʩʣʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʘʤʦʧʨʦʚʝʨʢʫ. 

ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʧʨʦʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʧʨʦʮʝʩʩ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ð ʥʘʧʨʠʤʝʨ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨ-

ʥʳʝ ʧʨʷʤʳʝ ʩʪʨʦʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʥʝ ʧʨʠʙʣʠʟʠ-

ʪʝʣʴʥʳʭ ʨʠʩʫʥʢʦʚ. 

ɼʣʷ ʟʘʜʘʯ ʥʘ ʧʦʠʩʢ ʧʨʠʤʝʨʦʚ ʠ ʢʦʥʪʧʨʠʤʝʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ 

ʚ ʬʦʨʤʫʣʠʨʦʚʢʘʭ çʧʦʩʪʨʦʡʪʝ ʦʙʲʝʢʪ ʩ ʜʘʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠè ʠ çʩʫʱʝʩʪʚʫʝʪ ʣʠ 

ʪʘʢʦʡ ʦʙʲʝʢʪ?è ɽʩʣʠ ʧʦʩʣʝ ʩʝʨʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝ ʫʜʘʣʦʩʴ 

ʥʘʡʪʠ ʪʘʢʦʡ ʦʙʲʝʢʪ, ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝʤ ʝʛʦ ʦʪʩʫʪʩʪʚʠʷ. ʅʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪ ʤʦʞʝʪ ʧʦʜʪʦʣʢʥʫʪʴ ʢ ʠʜʝʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ.  

ɼʣʷ ʦʣʠʤʧʠʘʜʥʳʭ ʟʘʜʘʯ ʧʦʨʦʡ ʩʫʱʝʩʪʚʝʥʥʳʤ ʤʦʤʝʥʪʦʤ ʦʢʘʟʳʚʘʣʦʩʴ 

ʧʦʩʪʨʦʝʥʠʝ ʛʠʧʦʪʝʟʳ ð ʪʘʢ ʙʳʚʘʝʪ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʜʘʯ ʥʘ ʤʘʢʩʠʤʫʤ ʠ ʤʠʥʠ-

ʤʫʤ, ʠʣʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ. ɽʩʣʠ ʛʠʧʦʪʝʟʘ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʦ ʧʨʠʜʫʤʘʪʴ ʦʙʦʩʥʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʱʝ.  
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2. ʋʤʝʥʠʝ ʦʙʦʙʱʘʪʴ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʩʪʨʦʠʪʴ ʛʠʧʦʪʝʟʳ.  

ʉʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 

ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ð ʢʘʢ ʦʙʦʙʱʠʪʴ ʜʘʥʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʠʟʤʝʥʠʪʩʷ, 

ʝʩʣʠ ʚʥʝʩʪʠ ʪʝ ʠʣʠ ʠʥʳʝ ʧʦʧʨʘʚʢʠ ʚ ʫʩʣʦʚʠʝ? ʅʝʢʦʪʦʨʳʭ ʰʢʦʣʴʥʠʢʦʚ ʠ ʫʯʠ-

ʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʦʜʜʝʨʞʢʘ ʟʘʤʝʪʥʦ ʧʦʜʪʘʣʢʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢ ʦʪʚʝʪʘʤ ʥʘ 

ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʥʦ ʠ ʢ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʶ.  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʚʠʥʫʪʳʭ ʛʠʧʦʪʝʟ ʠ ʦʙʦʙ-

ʱʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʱʝʥʠʡ ʢ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʫ. 

3. ʂʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ (ʟʘʧʦʤʠʥʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʠʥʫʪ). 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʠʪʩʷ ʧʠʩʴʤʝʥʥʳʡ ʦʧʨʦʩ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʫʨʦʢʘ 

ʧʦʩʣʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ) ʠʣʠ ʧʦʩʣʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ ʙʫʤʘʛʝ (ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ). 

4. ɼʦʣʛʦʚʨʝʤʝʥʥʘʷ ʧʘʤʷʪʴ (ʟʘʧʦʤʠʥʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ). 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ ʩʣʫʯʘʶ ʧʨʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʧʘʤʷʪʴ ð ʥʦ 

ʧʠʩʴʤʝʥʥʳʡ ʦʧʨʦʩ ʧʨʦʚʦʜʠʪʩʷ ʥʝ ʤʝʥʴʰʝ, ʯʝʤ ʯʝʨʝʟ ʤʝʩʷʮ.  

5. ʀʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʦʜʜʝʨʞʢʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʜʦʙʥʦ ʧʨʠʤʝʥʷʪʴ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ð ʧʨʠʯʸʤ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ. ʅʘʧʨʠʤʝʨ, ʚ ʥʘʯʘʣʝ, ʚ ʩʝʨʝʜʠʥʝ ʠ ʩʨʘʟʫ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʝʨʠʠ ʟʘʥʷ-

ʪʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʨʦʡ ʧʦʣʫʯʘʶʪʩʷ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʢʦʤʧʴ-

ʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʥʦ ʠ ʜʣʷ ʙʝʩʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

6. ʋʤʝʥʠʝ ʩʦʩʪʘʚʣʷʪʴ ʟʘʜʘʯʠ ʠ ʧʦʜʙʦʨʢʠ ʟʘʜʘʯ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

ʢ ʥʠʤ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʦʚ ʫʯʝʥʠʢʘʤʠ ʠʣʠ ʩʣʫʰʘʪʝʣʷʤʠ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʟʜʘ-

ʚʘʣʠʩʴ ʥʦʚʳʝ ʟʘʜʘʯʠ ð ʠʥʦʛʜʘ ʚ ʨʘʤʢʘʭ ʩʮʝʥʘʨʠʷ ʧʦʜʛʦʪʦʚʢʠ, ʠʥʦʛʜʘ ʵʢʩ-

ʧʨʦʤʪʦʤ.  
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ɿʜʝʩʴ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ ʧʨʦʚʝʩʪʠ ʘʥʢʝ-

ʪʠʨʦʚʘʥʠʝ. ʂʩʪʘʪʠ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʞʝʣʘʶʱʠʭ ʩʦʩʪʘʚʣʷʪʴ ʟʘ-

ʜʘʯʠ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʞʝʣʘʶʱʠʭ 

ʠʭ ʨʝʰʘʪʴ. 

ʂʨʦʤʝ ʩʦʩʪʘʚʣʝʥʠʷ ʟʘʜʘʯ, ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʦʙʫʯʘʝʤʳʤʠ 

ʥʝʙʦʣʴʰʠʭ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

7. ʋʤʝʥʠʝ ʷʨʢʦ ʠ ʜʦʭʦʜʯʠʚʦ ʨʘʩʩʢʘʟʳʚʘʪʴ ʧʨʦ ʪʦʣʴʢʦ ʯʪʦ ʦʩʚʦʝʥʥʫʶ 

ʦʙʣʘʩʪʴ. 

ɼʣʷ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʝʪ ʧʦʜʦʡʪʠ, ʥʘʧʨʠʤʝʨ, ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ. ʅʘʧʦ-

ʤʠʥʘʶ, ʯʪʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʟʤʝʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʠ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʳ, ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʘ ʥʘ ʩʣʝʜʫʶ-

ʱʝʤ ʫʯʘʩʪʢʝ ʚʥʝʜʨʝʥʠʷ ʧʦʤʝʥʷʪʴ ʠʭ ʤʝʩʪʘʤʠ. 

ʅʘʨʷʜʫ ʩ ʧʝʨʝʯʠʩʣʝʥʥʳʤʠ, ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʜʨʫʛʠʝ ʧʦʢʘʟʘ-

ʪʝʣʠ, ʩʧʠʩʦʢ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʅʦ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʚ ʪʦʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

*ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ 19-29-14141 çʀʟʫʯʝʥʠʝ ʚʟʘʠʤʦ-

ʩʚʷʟʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʠʭ ʮʠʬʨʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʩʤʳʩʣʦʚ 

ʢʘʢ ʦʩʥʦʚʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʰʢʦʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʦʚʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʩʪʝʥʜʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʪʝʨ-

ʤʦʧʘʨ ʠ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʩʪʝʥʜʳ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʢʘʬʝʜʨʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ ʋʨʘʣʴ-

ʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ. 

Abstract. The article discusses new laboratory stands designed for tempera-

ture measurements using thermocouples and thermistors. The developed stands are 

planned to be used in laboratory practical work of the Department of Experimental 

Physics of the Ural Federal University. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʤʦʧʘʨʘ; ʪʝʨʤʦʨʝʟʠʩʪʦʨ; ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ; 

ʥʘʛʨʝʚʘʪʝʣʴ; ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

Keywords: thermocouple; thermistor; microcontroller; heater; temperature 

measurement. 

ɺʚʝʜʝʥʠʝ 

ɺ ʪʝʯʝʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʢʘʬʝʜʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ 

(ʕʌ) ʌʠʟʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʫʜʝʥʪʳ ʧʨʦʭʦʜʷʪ ʦʙʫʯʝʥʠʝ ʧʦ 

ʢʫʨʩʫ çʀʟʤʝʨʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʠʢʘ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢè. ɺ ʧʨʦ-

ʛʨʘʤʤʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠ-

ʢʫʤʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʣʘʙʦʨʘʪʦʨʥʳʭ ʩʪʝʥ-

ʜʦʚ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʢʪʠʢʫʤʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳ 

ʩʪʝʥʜʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠ-

ʢʦʚ ʪʝʤʧʝʨʘʪʫʨ.r 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʝʥʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʠʥʮʠ-

ʧʦʚ ʨʘʙʦʪʳ ʠ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʤʦʧʘʨ ʠ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ ð ʦʜʥʠʭ 

ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʫʩʪʨʦʡʩʪʚ. 

ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʪʝʥʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1.  

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʪʝʨʤʦʧʘʨʳ ʠʣʠ ʪʝʨʤʦʨʝʟʠ-

ʩʪʦʨʘ, ʧʦʜʦʙʨʘʥ ʨʷʜ ʩʭʝʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʠʞʝ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʥʘ ʵʪʘʣʦʥʥʘʷ 

ʩʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦʙʳ ʫʯʘʱʠʝʩʷ ʤʦʛʣʠ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʷ ʠ 
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ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʩʧʝʰʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝ-

ʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʫʜʝʥʪʘʤ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʮʠʬʨʦʚʦʡ 

ʚʠʜ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. 

 

ʈʠʩʫʥʦʢ 1 ð ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʪʝʥʜʘ 

ʆʙʘ ʩʪʝʥʜʘ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʦʚ. ʇʨʠ ʵʪʦʤ ʥʝʢʦʪʦʨʳʝ 

ʙʣʦʢʠ ʩʪʝʥʜʦʚ ʙʫʜʫʪ ʠʜʝʥʪʠʯʥʳ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʙʣʦʢʘ. 

ʉʥʘʯʘʣʘ ʧʨʠʚʦʜʷʪʩʷ ʦʜʠʥʘʢʦʚʳʝ ʜʣʷ ʦʙʦʠʭ ʩʪʝʥʜʦʚ ʨʝʰʝʥʠʷ, ʘ ʟʘʪʝʤ ʠʭ ʧʨʠʥ-

ʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. 

1. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ (ʄʂ). ʗʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥ-

ʪʦʤ ʩʪʝʥʜʘ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʟʘʜʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘʪʝʣʷ, ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʦ ʩʭʝʤ ʠʟʤʝʨʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʠʬʨʦʚʦʡ ʢʦʜ ʠ ʚʳʚʦʜʘ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʥʘ ʜʠʩʧʣʝʡ. ɺr ʙʨʘʥ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ STM32F411CEU6, 
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ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ɸʎʇ), ʘʧ-

ʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʜʨʫʛʫʶ ʧʝʨʠʬʝʨʠʶ. 

2. ʅʘʛʨʝʚʘʪʝʣʴ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ð ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʤ-

ʧʝʨʘʪʫʨʫ ʜʣʷ ʝʸ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʟʤʝʨʝʥʠʷ. ʅʘʛʨʝʚʘʪʝʣʴ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ 

ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʦ ʩʦʝʜʠʥʝʥʥʳʭ ʮʝʤʝʥʪʥʳʭ ʨʝʟʠʩʪʦʨʦʚ. ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʢʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘʪʝʣʷ 25Áʉ ð 150Áʉ. ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ (ʐʀʄ). ʉʠʛʥʘʣ ʩ ʤʠʢʨʦ-

ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʜʘʸʪʩʷ ʥʘ ʚʭʦʜ ʦʧʪʦʧʘʨʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʫʧʨʘʚʣʷʝʪʩʷ 

ʢʣʶʯ ʥʘ ʧʦʣʝʚʦʤ ʪʨʘʥʟʠʩʪʦʨʝ. ʏʝʤ ʙʦʣʴʰʝ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʝʥʠʷ ʫʧʨʘʚʣʷ-

ʶʱʝʛʦ ʩʠʛʥʘʣʘ, ʪʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʪʝʣʷ. ʇʨʠʤʝʥʝʥʠʝ ʦʧʪʦʧʘʨʳ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʘʟʚʷʟʢʫ ʤʝʞʜʫ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʠ ʩʠʣʦ-

ʚʳʤʠ ʮʝʧʷʤʠ ʩʪʝʥʜʘ. 

3. ʕʪʘʣʦʥʥʳʡ ʠʟʤʝʨʠʪʝʣʴ ʪʝʤʧʝʨʘʪʫʨʳ. ʀʟʤʝʨʠʪʝʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʳʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ 

ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʫʩʠʣʠʪʝʣʝʡ ʪʝʨʤʦʜʘʪʯʠʢʦʚ. ʈʝʘʣʠʟʦʚʘʥ ʧʦ ʤʦʩʪʦʚʦʡ 

ʩʭʝʤʝ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʠʥʦʚʦʛʦ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʷ Pt100, ʠʤʝʶʱʝʛʦ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʝ 100 ʆʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0ÁC. ɺʳʙʦʨ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʦʩʫʱʝʩʪʚʣʸʥ ʚ ʩʚʷʟʠ 

ʩ ʝʛʦ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ.  

4. ʀʟʤʝʨʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ ʩ ʪʝʨʤʦʧʘʨʳ. ɼʘʥʥʳʡ ʙʣʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ð ʪʝʨʤʦ-

ʧʘʨʳ. ʊʘʢ ʢʘʢ ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ ʩ ʪʝʨʤʦʧʘʨʳ ʥʝʙʦʣʴʰʘʷ (ʜʦʣʠ ð ʜʝʩʷʪʢʠ 

ʤɺ), ʪʦ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ. ɺʳʙʨʘʥʘ ʩʭʝʤʘ 

ʥʘ ʦʩʥʦʚʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ ʨʘʚʥʳʤ 

100, ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

5. ɼʠʩʧʣʝʡ. ʀʥʜʠʢʘʪʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʘʧʨʷʞʝʥʠʠ, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʜʘʥʥʳʡ ʤʦ-

ʤʝʥʪ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  
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6. ʉʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (C1, C2, 

C3, C4). ʂʘʞʜʘʷ ʠʟ ʩʭʝʤ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʵʣʝʤʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ, ʘ ʪʘʢ ʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʤʝʪʦʜʦʤ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ ʚʠʜ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʡ ʠʟ ʩʭʝʤ ʜʣʷ ʪʝʨʤʦʧʘʨʥʦʛʦ ʠ ʪʝʨ-

ʤʦʨʝʟʠʩʪʦʨʥʦʛʦ ʩʪʝʥʜʘ. 

ʉʪʝʥʜ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʪʝʨʤʦʧʘʨʘʤʠ 

ʊʝʨʤʦʧʘʨʘ ʚ ʜʘʥʥʦʤ ʩʪʝʥʜʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥ-

ʪʦʤ, ʩʠʛʥʘʣ ʩ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʦʜʘʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʜʣʷ 

ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. ɺ ʚʳʧʦʣʥʷʝʤʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʪʝʨʤʦʧʘʨʘ ʪʠʧʘ ʂ (ʭʨʦʤʝʣ-ɹʘʣʶʤʝʣʴ). ɼʘʥʥʘʷ ʪʝʨʤʦʧʘʨʘ ʦʙʣʘʜʘʝʪ ʭʦ-

ʨʦʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʝʸ ʢʦʵʬʬʠʮʠʝʥʪ ɿʝʝʙʝʢʘ, ʨʘʚʥʳʡ ʧʨʠʙʣʠ-

ʟʠʪʝʣʴʥʦ 41 ʤʢɺ/ÁC, ʠʟʤʝʥʷʝʪʩʷ ʧʦʯʪʠ ʣʠʥʝʡʥʦ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝ-

ʨʘʪʫʨ 25ï150 ÁC [1]. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʜʣʷ ʪʝʨʤʦʧʘʨʥʦʛʦ ʩʪʝʥʜʘ.  

C1. ɺ ʧʝʨʚʦʡ ʩʭʝʤʝ ʚ ʢʘʯʝʩʪʚʝ ʫʩʠʣʠʪʝʣʷ ʩʠʛʥʘʣʘ ʪʝʨʤʦʧʘʨʳ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʦʧʝʨʘʮʠʦʥʥʳʡ ʫʩʠʣʠʪʝʣʴ (ʆʋ) LM258. ɼʘʥʥʳʡ ʆʋ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʥʘʧʨʷ-

ʞʝʥʠʝ ʩʤʝʱʝʥʠʷ ʧʦ ʚʭʦʜʫ, ʚʳʩʦʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʨʝʡʬ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ ʩʤʝʱʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʭʝʤʝ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʤʧʝʥʩʘʮʠ ̫ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ ʠ 

ʧʦʜʩʪʨʦʡʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ. ɺʩʸ ʵʪʦ ʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ 

ʢʦʣʝʙʘʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʟʤʝʨʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩ ʧʦʤʦ-

ʱʴʶ ʵʪʦʡ ʩʭʝʤʳ ʙʫʜʝʪ ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʨʝʘʣʴʥʦʡ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʢʘʟʳ-

ʚʘʝʪ ʥʘʩʢʦʣʴʢʦ ʚʥʠʤʘʪʝʣʴʥʦ ʥʫʞʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʚʳʙʦʨʫ ʆʋ ʠ ʢ ʢʦʤʧʝʥʩʘʮʠʠ 

ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ. 

ʉ2. ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʡ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʪʝʨʤʦʧʘʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ 

ʩ ʘʧʧʘʨʘʪʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ʭʦʣʦʜʥʦʛʦ ʩʧʘʷ ʩ ʧʦʤʦʱʴʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʘʪ-

ʯʠʢʘ ʊʄʈ36. ʈʝʟʠʩʪʠʚʥʳʡ ʜʝʣʠʪʝʣʴ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʩʣʝ ʜʘʪʯʠʢʘ, ʨʘʩʩʯʠʪʘʥ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʚʝʩʪʠ ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʢʦɻ ʬʬʠʮʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʭʦ-

ʣʦʜʥʦʛʦ ʩʧʘʷ å ï41 ʤʢɺ/ÁC. ɼʣʷ ʫʩʠʣʝʥʠʷ ʩʠʛʥʘʣʘ ʩ ʪʝʨʤʦʧʘʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʆʋ AD8552, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʘʣʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʤʝʱʝʥʠʷ ʧʦ ʚʭʦʜʫ ʠ ʥʠʟʢʠʡ 
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ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʨʝʡʬ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʤʝʱʝʥʠʷ. ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʧʦʜ-

ʩʪʨʦʡʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʉ3. ʊʨʝʪʴʷ ʩʭʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʪʝʨʤʦʧʘʨʥʦʛʦ ʫʩʠʣʠʪʝʣʷ 

AD8495. ɼʘʥʥʘʷ ʤʠʢʨʦʩʭʝʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʘʪʯʠʢ ʜʣʷ ʢʦʤ-

ʧʝʥʩʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢ ʞʝ ʫʩʠʣʠʪʝʣʴ 

ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ 122. ɿʘʷʚʣʝʥʥʘʷ ʚʳʭʦʜʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

AD8495ï5 ʤɺ/Áʉ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʨʤʦʧʘʨʳ ʪʠʧʘ ʂ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʡ 

ʤʠʢʨʦʩʭʝʤʳ ð ʤʠʥʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʉ4. ɺ ʧʦʩʣʝʜʥʝʡ ʩʭʝʤʝ ʚʢʣʶʯʝʥʠʷ ʪʝʨʤʦʧʘʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʘ ̫ ʤʠʢʨʦʩʭʝʤʘ MAX31855 ʩ ʢʦʤʧʝʥʩʘʮʠʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʭʦʣʦʜʥʦʛʦ 

ʩʧʘʷ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʣʦʢʘʣʴʥʳʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʨʝʮʠʟʠʦʥʥʳʡ ʫʩʠʣʠʪʝʣʴ, 

14-ʨʘʟʨʷʜʳʡ ɸʎʇ ʠ ʠʩʪʦʯʥʠʢ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʤ-

ʧʝʨʘʪʫʨʝ ʧʝʨʝʜʘʶʪʩʷ ʫʞʝ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʧʦ ʠʥʪʝʨʬʝʡʩʫ SPI. ɼʘʥʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʪʝʨʤʦʧʘʨʘʤʠ K, J, N, T ʪʠʧʦʚ ʠ ʠʟʤʝʨʷʝʪ ʪʝʤʧʝʨʘʪʫʨʫ 

ʩ ʨʘʟʨʝʰʝʥʠʝʤ 0,25 ÁC.  

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ: 

1. ʀʟʫʯʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ.  

2. ʀʟʤʝʨʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʪʝʨʤʦʧʘʨʳ ʦʪ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʩʭʝʤʳ ʠʟʤʝʨʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ. ʈʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʢɺ/ÁC. 

3. ʀʟʤʝʨʠʪʴ ʠ ʧʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʢʘʞ-

ʜʦʡ ʠʟ ʩʭʝʤ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɺ/ÁC. 

4. ʇʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʭʝʤ 

ʦʪ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʈʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ, ʦʮʝʥʠʪʴ ʣʠʥʝʡ-

ʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʪʝʥʜ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʩ ʪʝʨʤʦʨʝʟʠʩʪʦʨʘʤʠ. 

ʀʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʨʝʟʠʩʪʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʣʘ-

ʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ ʤʝʥʷʪʴ ʩʚʦʸ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2]. ɹʳʣʠ ʧʦʜʦʙʨʘʥʳ ʥʝʩʢʦʣʴʢʦ ʩʭʝʤ ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʳʭ ʤʳ ʧʳʪʘʝʤʩʷ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʠʟ-

ʤʝʨʝʥʠʡ [3]. ɼʣʷ ʢʘʞʜʦʡ ʩʭʝʤʳ ʠʟʤʝʨʷʝʪʩʷ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ɸʎʇ ʠ ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ. 

ʉ1. ʇʝʨʚʘʷ ʩʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʠʩʪʠʚʥʳʡ ʜʝʣʠʪʝʣʴ 

ʥʘʧʨʷʞʝʥʠʷ, ʚ ʥʠʞʥʝʝ ʧʣʝʯʦ ʢʦʪʦʨʦʛʦ ʚʢʣʶʯʝʥ NTC-ʪʝʨʤʠʩʪʦʨ. ʆʥʘ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʚʘʨʠʘʥʪʦʤ ʧʦʜʢʣʶʯʝʥʠʷ. ʇʨʠ ʚʳʙʦʨʝ ʥʦʤʠʥʘʣʘ ʨʝʟʠʩʪʦʨʘ 

ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʪʝʨʤʠʩʪʦʨʘ ʚ ʨʘʡʦʥʝ ʠʟʤʝʨʷʝʤʳʭ ʪʝʤʧʝʨʘ-

ʪʫʨ, ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʙʣʠʞʝ ʢ ʣʠʥʝʡʥʳʤ. 

ʉ2. ʉʭʝʤʘ ʧʦʚʪʦʨʷʝʪ ʧʨʝʜʳʜʫʱʫʶ, ʥʦ ʪʝʨʤʠʩʪʦʨ ʰʫʥʪʠʨʦʚʘʥ ʧʦʩʪʦʷʥ-

ʥʤr ʨʝʟʠʩʪʦʨʦʤ. ʐʫʥʪʠʨʦʚʘʥʠʝ ʪʝʨʤʠʩʪʦʨʘ ʜʘʝʪ ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ: 

ʫʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦʩʪʠ, ʨʘʩʩʝʠʚʘʝʤʦʡ ʥʘ ʪʝʨʤʠʩʪʦʨʝ; ʫʣʫʯʰʝʥʠʝ ʣʠʥʝʡʥʦʩʪʠ; 

ʥʝʩʢʦʣʴʢʦ ʫʭʫʜʰʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

ʉ3. ʊʨʝʪʴʷ ʩʭʝʤʘ ʷʚʣʷʝʪʩʷ ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʝʨʚʦʡ ʩʭʝʤʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʚʫʭʜʠʘʧʘʟʦʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʨʝʟʠʩʪʦʨʦʚ ʚ ʜʝʣʠʪʝʣʝ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʝʣʠʪʝʣʴ ʩ ʚʳʩʦʢʦʦʤʥʳʤ ʨʝʟʠʩʪʦʨʦʤ, ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʩ ʨʝʟʠʩʪʦ-

ʨʦʤ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʨʘʚʥʠʤʦ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʪʝʨʤʠʩʪʦʨʘ. ʇʝʨʝ-

ʢʣʶʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʏʠʩʣʦ ʜʠʘʧʘʟʦʥʦʚ 

ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʜʨʫʛʠʝ ʚʳʭʦʜʥʳʝ ʚʳʚʦʜʳ ʧʦʨʪʦʚ ʄʂ.  

ʉ4. ɺ ʧʦʩʣʝʜʥʝʡ ʩʭʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ PTC ʪʝʨʤʠʩʪʦʨ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʝʥ 

ʚ ʚʝʨʭʥʝʝ ʧʣʝʯʦ ʨʝʟʠʩʪʠʚʥʦʛʦ ʜʝʣʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ. ɼʘʥʥʫʶ ʩʭʝʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦ ʩʨʘʚʥʠʪʴ ʩ ʧʝʨʚʦʡ ʩʭʝʤʦʡ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪ-

ʢʘʭ ʢʘʞʜʦʡ ʠʟ ʩʭʝʤ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ: 

1. ʀʟʫʯʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ.  

2. ʀʟʤʝʨʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʝʨʤʠʩʪʦʨʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ.  

3. ʀʟʤʝʨʠʪʴ ʠ ʧʦʩʪʨʦʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʢʘʞ-

ʜʦʡ ʠʟ ʩʭʝʤ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʆʮʝʥʠʪʴ ʣʠʥʝʡʥʦʩʪʴ ʢʘʞʜʦʡ ʩʭʝʤʳ. 
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4. ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʢʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ ʧʨʠʤʝʥʠʤ ʜʣʷ 

ʢʘʞʜʦʡ ʩʭʝʤʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʩʪʝʥʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ çʀʟʤʝʨʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʠʢʘ ʬʠʟʠʯʝ-

ʩʢʠʭ ʫʩʪʘʥʦʚʦʢè. ɺ ʜʘʥʥʦʤ ʣʘʙʦʨʘʪʦʨʥʦʤ ʧʨʘʢʪʠʢʫʤʝ ʩʪʫʜʝʥʪʳ ʠʟʫʯʘʪ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʤʝʪʦʜʠʢ ʠ ʪʝʭʥʠʢʫ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʤ-

ʧʝʨʘʪʫʨʥʳʭ ʜʘʪʯʠʢʦʚ, ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ ʩ ʜʘʪʯʠʢʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʮʠʬʨʦʚʦʡ ʚʠʜ. 
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ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

Abstract. The authors present a visualization of the educational process, and 

especially the use of electronic educational resources in modern world scientific and 

educational sphere of higher education. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

Keywords: visualization tools, multimedia technologies, educational re-

sources, higher education. 

ɺ XXI ʚʝʢʝ ʨʘʟʣʠʯʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ ʚʥʝʰʥʠʭ ʜʝʡʩʪʚʠʡ ʯʝʣʦʚʝʢʘ ʩ 

ʤʠʨʦʤ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʪʘʣʠ ʦʙʷʟʘʪʝʣʴʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʣʝʥʘ ʦʙʱʝ-

ʩʪʚʘ ʠ ʧʦʟʚʦʣʷʶʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʫʣʴʪʠ-

ʤʝʜʠʡʥʳʝ ʪʝʭʥʦʣʦʛʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, ʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ ʘʥʪʠʯʥʦʤ ʤʠʨʝ ʠ ʙʣʘʛʦʧʦʣʫʯʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʝ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʜʦ ʥʘʩʪʦʷʱʠʭ ʜʥʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʠ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ, ʥʝ ʫʯʠʪʳʚʘʷ ʙʳʩʪʨʦʝ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʚʦʜʠʪ 

ʢ ʧʘʜʝʥʠʶ ʠʥʪʝʨʝʩʘ ʢ ʦʙʫʯʝʥʠʶ, ʪʘʢ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʦʙʫʯʘʶʱʠʝʩʷ, ʚ ʦʩʥʦʚ-

ʥʦʤ, ʠʤʝʶʪ ʢʣʠʧʦʚʦʝ ʤʳʰʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʣʠʧ-

ʢʫʣʴʪʫʨʳ [1].  
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ʊʨʝʙʦʚʘʥʠʷ ʥʦʚʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʦʢʨʘʱʝʥʠʝ ʣʝʢʮʠʦʥʥʦʡ ʯʘ-

ʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʟʘʥʷʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨ-

ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʡ 

ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʦʡ ʜʣʷ ʚʦʩʧʨʠʷ-

ʪʠʷ ʬʦʨʤʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʫʜʠʪʦʨʥʘʷ ʬʦʨʤʘ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʝ ʟʘʤʝʥʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦʡ, ʢʦʪʦʨʘʷ ʙʦʣʝʝ ʷʨʢʘʷ, ʸʤʢʘʷ ʠ ʟʘ-

ʧʦʤʠʥʘʶʱʘʷʩʷ.  

ʇʨʦʩʪʦ ʣʠ ʵʪʦ ʩʜʝʣʘʪʴ? ʇʝʨʝʚʦʜ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʬʦʨʤʫ ʦʙʫʯʝʥʠʷ ʩʪʫ-

ʜʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʧʘʥʜʝʤʠʠ ʧʦʢʘʟʘʣ ʜʚʝ ʩʣʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ð ʥʝʜʦʩʪʘʪʦʯʥʫʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨ-

ʛʘʥʠʟʘʮʠʷʭ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ. 

ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ ʦʙ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʫʯʝʪʦʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʪʦ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʠʣʝʡ ʧʨʝʧʦʜʘʚʘʥʠʷ: ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʴ; ʵʢʩʧʝʨʪʥʳʡ ʧʨʘʢʪʠʢ; ʠʛʨʦʚʦʡ ʪʝʭʥʠʢ; ʤʦʜʝʨʘʪʦʨ; ʪʨʝʥʝʨ-ʢʦ-

ʫʯʝʨ [2]. 

ɼʘʥʥʳʝ ʩʪʠʣʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʤʝʶʪ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʝʧʦ-

ʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʫʤʝʪʴ ʚʳʜʝʣʷʪʴ ʩʪʨʫʢʪʫʨʫ ʜʠʩʮʠʧʣʠʥʳ, ʢʦʥʢʨʝʪʥʳʝ ʪʝʤʳ; 

ʵʢʩʧʝʨʪʥʳʡ ʧʨʘʢʪʠʢ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʘʚʳʢʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʨʘʢʪʠʯʝ-

ʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʟʥʘʪʴ ʥʦʚʝʡʰʠʝ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ; ʠʛʨʦ-

ʚʦʡ ʪʝʭʥʠʢ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʠʛʨʦʚʦʡ ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ; 

ʤʦʜʝʨʘʪʦʨ ʜʦʣʞʝʥ ʫʤʝʪʴ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʜʠʩʢʫʩʩʠʠ ʧʦ ʠʟʫʯʘʝ-

ʤʳʤ ʪʝʤʘʤ ʜʠʩʮʠʧʣʠʥʳ; ʪʨʝʥʝʨ-ʢʦʫʯʝʨ ʠʤʝʝʪ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʧʨʝʧʦʜʘʚʘʪʝʣʴ-

ʩʢʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʠ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʩʚʦʠ ʫʤʝʥʠʷ ʨʘʟʚʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʥʘʚʳʢʠ ʠ ʪʝʭʥʠʢʠ. ʊʘʢʠʝ ʩʪʠʣʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʘʢʪʫʘʣʴʥʳ ʠ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ 
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(ʦʯʥʦʤ) ʦʙʫʯʝʥʠʠ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ-

ʤʝʥʷʪʴ ʥʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʪʨʝʤʣʝʥʠʷ ʢ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʚʨʝ-

ʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦ-

ʮʝʩʩ ʠ ʧʦʟʚʦʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʚʠʪʴ ʣʠʯʥʦʩʪʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ [3]. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ 

ʦʙʫʯʝʥʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʩʪʚʘʤ ʚʠʨʪʫʘʣʠʟʘ-

ʮʠʠ ʧʨʠʜʘʶʪʩʷ ʨʝʛʫʣʷʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʠʥʪʝʛʨʠʨʫʶʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʷʶʪ ʩʧʦʩʦʙʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ 

ʥʘʛʣʷʜʥʦʤ ʚʠʜʝ ʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʟʨʠʪʝʣʴʥʦ ʥʝ ʦʯʝʚʠʜʥʘ. 

ɺʘʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫ-

ʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: 

1. ʇʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʠ ʫʨʦʚʥʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ; 

2. ʇʨʦʚʝʜʝʥʠʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ; 

3. ʇʦʚʳʰʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʫʟʦʚ. 

4. ʊʨʝʙʦʚʘʥʠʷʤʠ ʢ ʕʀʆʉ. 

ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʠ-

ʟʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥ-

ʪʝʥʪ (ʬʦʪʦʛʨʘʬʠʠ, ʨʠʩʫʥʢʠ, ʩʭʝʤʳ, ʚʠʜʝʦʨʦʣʠʢʠ ʠ ʜʨʫʛʦʝ). ɺʠʟʫʘʣʴʥʳʡ ʢʦʥ-

ʪʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, ʫʧʨʦʱʝʥʠʝʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʩʣʦʞ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʠʣʣʶʩʪʨʘʮʠʡ, ʨʘʟʣʠʯʥʳʭ ʪʘʙʣʠʮ ʠ ʛʨʘʬʠʢʦʚ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʚʠʜʝʦʢʦʥʪʝʥʪ ʩʦʯʝʪʘʣ 

ʚʠʟʫʘʣʴʥʫʶ ʠ ʘʫʜʠʘʣɹʥʫ ʁʩʦʩʪʘʚʣʷʶʱʠʝ [4]. 
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ʕʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʥʮʠʧ ʚʠʟʫʘʣʠʟʘ-

ʮʠʠ ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ð ʧʨʠʥʮʠʧ ʥʘʛʣʷʜʥʦʩʪʠ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝ-

ʩʫʨʩʳ, ʠʩʧʦʣʴʟʫʷ ʚʠʟʫʘʣʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʣʫʯʰʝ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʞʠʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʯʴ ʦʙʫʯʘʶʱʠʤʩʷ 

ʫʩʧʝʭʦʚ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠ ʣʶʙʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʙʳʩʪʨʝʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɺʠʟʫʘʣʠʟʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʘʢ ʘʣʛʦʨʠʪʤ, 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

1. ɺʳʜʝʣʠʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʢʘʥʘʣʳ. 

2. ʈʘʩʩʤʦʪʨʝʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʫʣʴʪʠ-

ʤʝʜʠʡʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

4. ʇʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʫʪʝʤ ʦʮʝʥʢʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

5. ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

ʇʨʝʜʩʪʘʚʣʷʷ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʝʩʣʠ ʨʘʥʴʰʝ 

ʦʩʥʦʚʦʡ ʟʥʘʥʠʡ ʙʳʣ ʫʯʝʙʥʠʢ ʚ ʙʫʤʘʞʥʦʤ ʚʠʜʝ, ʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʛʦ ʟʘ-

ʤʝʥʠʣ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, 

ʯʪʦ ʩʪʘʣʦ ʙʘʟʦʡ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʟʜʘʥʠʷ ʤʫʣʴʤʝʜʠʡʥʦʛʦ 

ʢʦʥʪʝʥʪʘ [5]. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʝʣʘʝʪ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʚʳʨʘʟʠ-

ʪʝʣʴʥʳʤ. ʄʫʣʴʪʠʤʝʜʠʘ ʬʦʨʤʠʨʫʝʪ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʠʥʠ-

ʤʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ ʯʝʨʝʟ ʚʠʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʠ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʟʘʥʷʪʦʩʪʴʶ ʠ ʭʦʪʷʪ ʧʦʣʫ-

ʯʠʪʴ ʙʳʩʪʨʳʝ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʦʙʨʘʟʘʭ ʠʥʬʦʨʤʘʮʠʠ, ʪʘʢ 

ʢʘʢ ʥʘʣʠʯʠʝ ʢʣʠʧʦʚʦʩʪʠ ʩʦʟʥʘʥʠʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʘʪʝ-

ʨʠʘʣ ʠ, ʧʦʵʪʦʤʫ, ʚʠʟʫʘʣʠʟʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝ ʩʧʦʩʦʙʥʳ 

ʟʘʤʝʥʠʪʴ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʶ, ʦʥʠ ʪʦʣʴʢʦ ʜʦʧʦʣʥʷʶʪ ʝʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʦʙʫʯʝʥʠʷ [6].  

ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʝ-

ʣʷʪʩʷ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ. ʇʨʠ ʵʪʦʤ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʨʝʜ-

ʩʪʚʘʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʧʨʝʟʝʥʪʘʮʠʠ, ʦʙʫʯʘʶʱʠʝ ʬʠʣʴʤʳ ʠ ʚʠʜʝʦʣʝʢʮʠʠ. ɸʣʴʪʝʨ-

ʥʘʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʢʣʶʯʘʶʪ ʨʦʣʝʚʳʝ ʟʘʥʷʪʠʷ, ʩʠʪʫʘʮʠʦʥʥʳʝ 

ʪʨʝʥʠʥʛʠ, ʨʘʙʦʪʘ ʩ ʢʝʡʩʘʤʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʧʦʟʥʘʚʘʪʝʣʴ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʨʦʣʝʚʳʝ ʠʛʨʳ, ʢʦʪʦʨʳʝ ʤʦʜʝʣʠʨʫʶʪ 

ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 

ʧʨʦʮʝʩʩʝ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʪʠʤʫʣʠʨʫʶʪ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʥʝ 

ʩʧʦʩʦʙʥʳ ʟʘʤʝʥʠʪʴ ʞʠʚʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʝʧʦ-
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ʜʘʚʘʪʝʣʝʤ. ʇʦʵʪʦʤʫ ʣʶʙʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʵʪʘʧʥʦ ʠ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦʤ ʢʣʘʩʩʠʯʝʩʢʦʤ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 
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Russian State Vocation Pedagogical University, Russia, Yekaterinburg 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪʦʯʝʢ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʥʘ ʧʨʠʤʝʨʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Abstract. The article is discussed the features of the organization of the pro-

cess of professional training at the enterprise and possibilities of using interactive 
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cards to increase the eþectiveness of such training on the example of specialists in 

the ýeld of information security. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʦʯʢʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦ-

ʪʦʚʢʘ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

Keywords: interactive cards, training, information security. 

Ha ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʮʝʣʦʤ ʢʘʢ ʷʚʣʝ-

ʥʠʝ, ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʧʦʩʣʝʜʩʪʚʠʷʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʟʘʥʠ-

ʤʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʠ ʟʥʘʯʠʤʫʶ ʯʘʩʪʴ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʯʝʣʦ-

ʚʝʢʘ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʪʦʤ ʯʠʩʣʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʝʥʳ ʚ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʠ ʨʝʰʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʥʝʜʨʷʶʪʩʷ ʠ ʩʝʛʦʜʥʷ. 

ʈʝʘʣʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʘʢʦʚʳ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʣʫ-

ʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʟʫʯʘʝʤʦʤʫ ʧʨʝʜʤʝʪʫ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʫʯʝʙʥʠʢʦʚ ʠʣʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦ-

ʙʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʘʢʪʠʚʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ 

ʢʘʢ: ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʦʥʣʘʡʥ ʪʨʝʥʘʞʝʨʳ, ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʩʨʝʜʩʪʚʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʦʧʦʣʥʝʥʥʦʡ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʊʘʢʠʝ 

ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ, 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʥʠʢʥʫʪʴ ʚ ʛʣʫʙʠʥʫ ʠʟʫʯʘʝʤʳʭ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʦʚʳʰʘʶʪ 

ʥʘʛʣʷʜʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʫʩʠʣʠʚʘʶʪ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʟʘʱʠʪʘ 

ʠʥʬʦʨʤʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦ-

ʩʪʫʧʘ, ʯʪʦ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʧʫʥʢʪʝ 1 ʩʪʘʪʴʠ 16 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

ʦʪ 27 ʠʶʣʷ 2006 ʛʦʜʘ ˉ 149-ʌɿ çʆʙ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʷʭ ʠ ʦ ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠè. ɼʣʷ ʪʘʢʦʡ ʟʘʱʠʪʳ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘ-
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ʙʦʯʠʭ ʤʝʩʪʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦ-

ʩʪʫʧʘ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ Secret Net Studio-ʉ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ 

ʆʆʆ çʂʦʜ ʙʝʟʦʧʘʩʥʦʩʪʠè. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʷʜʝ ʢʦʤʧʘʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʣʘʩʴ çʪʝʢʫʯʢʘè 

ʢʘʜʨʦʚ ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʙʳʩʪʨʦʡ ʧʦʜʛʦʪʦʚʢʝ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʬʝʨʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ Secret Net Studio-C. B ʩʚʷʟʠ c ʯʝʤ ʜʣʷ ɻ ʬʬʝʢʪʠʚ-

ʥʦʛʦ ʦʙʫʯʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝ-

ʩʫʨʩ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʣ ʙʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ Secret Net Studio-C ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʥʦ-

ʚʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʪʘʢ ʠ ʥʘʩʪʘʚʥʠʢʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ c ʧʫʥʢʪʦʤ 3.2 ɻʆʉʊ ʈ 53620-2009, ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ð ʵʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʵʣʝʢ-

ʪʨʦʥʥʦ-ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʠ ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʪʨʫʢʪʫʨʫ, ʧʨʝʜʤʝʪʥʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʠ ʤʝʪʘʜʘʥʥʳʝ ʦ ʥʠʭ. ʄʝʪʘʜʘʥʥʳʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝ-

ʩʫʨʩʘ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [1]. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʢʣʶʯʝʚʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʬʠʛʫ-

ʨʠʨʦʚʘʥʠʶ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ Secret Net Studio-C, ʦʙʫʯʘʶʱʠʭ ʚʠ-

ʜʝʦʨʦʣʠʢʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʢʘʟʘʥ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʢ ʨʘʟʨʘʙʦʪʢʝ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʣʝʢʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʦʙʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʫʯʝʙʥʳʤ ʨʝʩʫʨʩʘʤ: 

¶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ ʦʙʫʯʝʥʠʷ; 

¶ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ-

ʥʳʡ ʧʦʜʭʦʜ; 

¶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʫʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʚ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ; 
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¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʬʦʨʤʘʤ ʠ ʤʝʪʦʜʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʦʙʫʯʝʥʠʷ; 

¶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʨʘʩʪʥʳʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʙʫ-

ʯʘʶɦʠʭʩʷ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʪʠʤʠʟʘʮʠʶ ʦʙʲʝʤʘ ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘ-

ʣʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʪʨʫʜʦʟʘʪʨʘʪʘʤʠ ʥʘ ʩʦʟʜʘʥʠʝ [4]. 

ʆʜʥʘʢʦ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʤʝʩʪʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʨʘʜʠʮʠʦʥʥʳʡ ʵʣʝʢ-

ʪʨʦʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʘ ʥʘʙʦʨ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪʦʯʝʢ, ʨʘʟʤʝ-

ʱʝʥʥʳʭ ʥʘ ʦʙʣʘʯʥʦʡ ʧʣʘʪʬʦʨʤʝ. ʇʨʠʯʝʤ ʚ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʢʘʨʪʦʯʝʢ ʮʝʣʝʩʦ-

ʦʙʨʘʟʥʦ ʚʢʣʶʯʠʪʴ ʦʙʫʯʘʶʱʠʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʴ ʫʚʝʣʠʯʠʪʴ 

ʩʢʦʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠ ʜʦʥʝʩʝʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʥʘʛʣʷʜʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʝʩʦʤʥʝʥʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʧʦʜʥʦʩʠʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʥʘʛʣʷʜʥʦʩʪʠ: ʩʭʝʤ, ʛʨʘʬʠʢʦʚ, ʨʠʩʫʥʢʦʚ, ʘʥʠʤʠʨʦʚʘʥʥʳʭ 

ʧʨʝʟʝʥʪʘʮʠʡ, ʥʦ ʠ ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, ʢʦʛʜʘ ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʯʫʚʩʪʚʝʥʥʫʶ ʩʬʝʨʫ ʣʠʯʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʅʦ, ʧʦʞʘʣʫʡ, ʛʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʝʝ ʘʢʪʠʚʥʦʩʪʴ, ʘ 

ʠʤʝʥʥʦ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʝʜʘʛʦʛʦʤ ʠ ʦʙʫʯʘʶ-

ʱʠʤʩʷ, ʢʦʛʜʘ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʦʯʢʠ ʩʪʘʥʦʚʷʪʩʷ ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʧʨʦʮʝʩʩʘ 

ʧʦʜʛʦʪʦʚʢʠ [2, 3]. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʘʨʪʦʯʝʢ ʠ ʨʘʟʤʝʱʝʥʠʷ 

ʥʘ ʥʠʭ ʢʣʶʯʝʚʦʡ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ, ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ Secret Net Studio-C, ʦʙʫʯʘʶʱʠʭ ʚʠʜʝʦʨʦʣʠʢʦʚ ʠ 

ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ ð ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʦʩʢʘ ʠʣʠ 
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ʩʪʝʥʘ Padlet. Ha ʪʘʢʦʡ ʜʦʩʢʝ ʤʦʞʥʦ ʨʘʟʤʝʱʘʪʴ ʘʫʜʠʦ ʠ ʚʠʜʝʦʬʘʡʣʳ, ʬʦʪʦ ʠ 

ʜʦʢʫʤʝʥʪʳ. ɼʦʩʢʘ ʩʦʩʪʦʠʪ ʠʟ ʦʢʦʰʝʢ, ʥʘʟʳʚʘʝʤʳʭ ʧʦʩʪʘʤʠ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦ-

ʨʳʭ ʘʢʪʠʚʥʦ ʠ ʩʦʜʝʨʞʠʪ ʟʘʛʨʫʞʝʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʀʤʝʥʥʦ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʦʚʝʩʪʠ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʦʩ-

ʥʦʚʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

Secret Net Studio-C. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠ ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦ-

ʪʦʚʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ, ʯʪʦ ʚ̫ʣʷʝʪʩʷ ʚʘʞ-

ʥʳʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʚʠʜʫ ʚʳʩʦʢʦʛʦ ʩʧʨʦʩʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘ-

ʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʌʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʝʩʪʳ, ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʠ ʚʳʜʘʚʘʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʶ. 

Abstract. The article describes the results of the development of a software 

knowledge control system for local computer testing. The functionality of the system 

allows you to create tests, conduct tests and give the resulting statistical information 

to the teacher. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʪʝ-

ʩʪʦʚʘʷ ʦʙʦʣʦʯʢʘ, ʢʦʥʩʪʨʫʢʪʦʨ ʪʝʩʪʦʚ. 

Keywords: knowledge control, computer testing, test shell, test designer. 

ʆʜʥʦʡ ʠʟ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝ-

ʥʠʠ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ð ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ [5].  

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ. ʆʩʥʦʚʥʳʝ ð ʵʪʦ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʠ ʙʠʟʥʝʩ-ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʟʥʘ-

ʥʠʡ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʥʘ ʨʘʙʦʪʫ ʠʣʠ ʦʮʝʥʢʝ ʢʚʘʣʠʬʠʢʘʮʠʠ. ʊʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ 
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ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʪʘʣʦ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ [1, 5]. ɺ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʩʦʩʪʘʚʠʪʝʣ ɹʪʝʩʪʦʚ ʠ 

ʪʝʩʪʠʨʫʶʱʠʡʩʷ. ʉʦʩʪʘʚʠʪʝʣʷʤʠ ʪʝʩʪʦʚ ʦʙʳʯʥʦ ʷʚʣʷʶʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʩʦ-

ʩʪʘʚʠʪʝʣʠ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ, ʤʝʥʝʜʞʝʨʳ ʧʦ ʧʝʨʩʦʥʘʣʫ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʧʘʢʝʪʘʭ ʪʝʩʪʠʨʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʦʣʞʥʦ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʝʣʷʤ ʫʜʦʙʥʳʤ ʦʙʨʘʟʦʤ 

ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʪʝʩʪʳ. ʊʝʩʪʠʨʦʚʘʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʦʜʠʪʩʷ ʧʨʦ ʧʦʤʦʱʠ ʦʪ-

ʜʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʈʷʜ ʩʠʩʪʝʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

web-ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ Internet [9]. 

ʂ ʩʠʩʪʝʤʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ 

ʪʨʝʙʦʚʘʥʠʷ [2, 4]: 

¶ ʥʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ; 

¶ ʫʜʦʙʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ; 

¶ ʫʜʦʙʥʳʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʪʝʩʪʘ ʠ 

ʝʛʦ ʭʨʘʥʝʥʠʷ; 

¶ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʦʟʜʘʚʘʝʤʳʭ 

ʪʝʩʪʦʚʳʭ ʚʦʧʨʦʩʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʫ Win32/64; 

¶ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʤʦʜʫʣʝʡ: ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʥʠʷ ʪʝʩʪʦʚ ʠ 

ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ; 

¶ ʦʙʝ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʠʝ ʦʢʦʥʥʳʝ ʧʨʠʣʦʞʝ-

ʥʠʷ; 

¶ ʦʙʝ ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʣʝʢʩʘ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʤʦʱʠ, ʦʙ-

ʣʝʛʯʘʶʱʫʶ ʨʘʙʦʪʫ ʥʝʦʧʳʪʥʦʤʫ ʧʨʝʧʦʜʘʚʘʪʝʣʶ; 
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¶ ʧʨʦʩʪʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʥʦʛʦ ʠʥʩʪʘʣʣʷʪʦʨʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ ʢʦʤʧʣʝʢʩʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʷʟʳʢ Microsoft 

Visual C++ [3, 8]. ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨ-

ʢʘʩʥʦʡ ʙʠʙʣʠʦʪʝʢʠ MFC ʚ API Windows. ʇʨʠ ʦʪʣʘʜʢʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ IBM: Rational Purify ʠ Rational Pure Cover-

age [6, 7]. ɻʨʘʬʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ Microsoft GDI ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʨʝʘʣʠ-

ʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʨʠʩʫʥʢʘʤʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʩʪʘ. ʇʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʊʝʩʪʦʤ ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʠ 

ʤʥʦʞʝʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʥʘ ʢʘʞʜʳʡ ʚʦʧʨʦʩ. ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʢʘʢ ʧʨʘʚʠʣʴʥʳʝ, ʪʘʢ ʠ ʥʝʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ: 

¶ ʪʝʩʪ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʣʶʙʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʧʨʦʩʦʚ; 

¶ ʚʦʧʨʦʩ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ ʙʦʣʝʝ ʚʦʩʴʤʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪ-

ʚʝʪʘ; 

¶ ʪʝʢʩʪ ʚʦʧʨʦʩʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʨʠʩʫʥʢʠ 

(ʠʟʦʙʨʘʞʝʥʠʷ); 

¶ ʜʣʷ ʣʶʙʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʦʪʚʝʪʘ ʩʦʩʪʘʚʠʪʝʣʴ ʪʝʩʪʘ ʤʦʞʝʪ ʟʘʜʘʪʴ 

ʝʛʦ çʚʝʩè ʚ ʚʠʜʝ ʮʝʣʦʛʦ ʯʠʩʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʝʜʠʥʠʮʳ ʜʦ ʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʫʯʝʩʪʴ ʚʘʞʥʦʩʪʴ ʚʦʧʨʦʩʘ ʠʣʠ ʨʘʥʞʠʨʦʚʘʪʴ ʙʘʣʣʳ ʟʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʪʚʝʪ; 

ɼʣʷ ʧʨʦʮʝʩʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʥʘʩʪʨʦʡʢʠ: 

¶ ʟʘʜʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʘʚʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʪʝʩʪʘ ʜʣʷ ʠʩʧʳʪʫʝʤʦʛʦ; 

¶ ʟʘʜʘʥʠʝ ʩʧʦʩʦʙʘ ʚʳʙʦʨʘ ʚʦʧʨʦʩʘ: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʣʠ ʩʣʫʯʘʡʥʘʷ ʛʝ-

ʥʝʨʘʮʠʷ ʚʦʧʨʦʩʘ; 

¶ ʨʘʟʨʝʰʘʪʴ ʠʣʠ ʟʘʧʨʝʱʘʪʴ ʠʩʧʳʪʫʝʤʦʤʫ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʨʘʥʝʝ ʟʘʜʘʥ-

ʥʳʤ ʚʦʧʨʦʩʘʤ; 

¶ ʪʝʩʪʠʨʦʚʘʥʠʝ ʙʝʟ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʦʪʚʝʪʦʚ ʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʥʘ 

ʚʨʝʤʷ; 
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¶ ʨʘʟʨʝʰʘʪʴ ʠʣʠ ʟʘʧʨʝʱʘʪʴ ʩʤʦʪʨʝʪʴ ʩʪʘʪʠʩʪʠʢʫ ʦʪʚʝʪʦʚ ʚʦ ʚʨʝʤʷ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ; 

¶ ʨʘʟʨʝʰʠʪʴ ʠʣʠ ʟʘʧʨʝʪʠʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʥʘʯʘʪʴ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʚʦ-

ʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʜʘʚʘʪʴʩʷ ʠʩʧʳʪʫʝʤʦʤʫ. ɺʳʙʦʨ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʠʣʠ ʚ ʩʣʫʯʘʡʥʦʤ ʧʦʨʷʜʢʝ. ɼʘʣʝʝ ʟʘʧʫʩʢʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ 

ʧʨʦʛʨʘʤʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʆʪʚʝʯʘʶʱʠʡ ʜʦʣʞʝʥ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ, ʚʳʙʠʨʘʷ 

ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʣʘʛʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ. ʆʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ 

ʤʦʞʥʦ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʠʭ ʩʣʝʜʦʚʘʥʠʷ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʚʨʝʤʷ ʥʘ ʦʪ-

ʚʝʪʳ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʞʝʣʘʥʠʠ ʦʛʨʘʥʠʯʠʚʘʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʪʚʝʪʘ ʥʘ ʣʶʙʦʡ ʚʦʧʨʦʩ. ɽʩʣʠ ʦʪʚʝʯʘʶʱʠʡ ʥʝ ʫʣʦʞʠʣʩʷ ʚ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʦʪʚʝʪʘ, ʦʪʚʝʪ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʳʤ. ɼʘʣʝʝ ʫʯʘʱʝ-

ʤʫʩʷ ʙʫʜʝʪ ʚʳʜʘʥ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʝ-

ʩʪʠʨʦʚʘʥʠʝ ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʦʪʚʝʪʳ ʚʨʝʤʝʥʠ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʫʩʪʘʥʦʚʢʫ ʠ ʨʘʙʦʪʫ ʩ 

ʪʝʩʪʦʚʦʡ ʩʠʩʪʝʤʦʡ. ʇʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʧʨʦʛʨʘʤʤʘ EasyTest Creator, 

ʜʣʷ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ð ʧʨʠʣʦʞʝʥʠʝ EasyTester.  

ʌʘʡʣʳ ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʩʠʩʪʝʤʝ ʪʝʩʪʦʚ ʙʫʜʫʪ ʠʤʝʪʴ ʨʘʩʰʠʨʝʥʠʝ .tst. ʇʦʩʣʝ 

ʠʥʩʪʘʣʣʷʮʠʠ ʢʦʤʧʣʝʢʩʘ ʚ ʩʠʩʪʝʤʥʫʶ ʩʨʝʜʫ Windows ɻ ʪʦ ʨʘʩʰʠʨʝʥʠʝ ʙʫʜʝʪ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʩʠʩʪʝʤʥʦʤ ʨʝʝʩʪʨʝ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʬʘʡʣʳ ʪʝʩʪʦʚ ʙʫʜʫʪ ʘʩʩʦ-

ʮʠʠʨʦʚʘʥʳ ʩ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʦʡ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʫʩʪʘ-

ʥʦʚʢʠ Installer.msi ʤʘʩʪʝʨ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʝʜʝʪ ʧʦ ʚʩʝʤ ʦʙʳʯʥʳʤ ʵʪʘʧʘʤ ʫʩʪʘ-

ʥʦʚʢʠ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʳ: ʚʳʙʦʨ ʧʫʪʠ ʫʩʪʘʥʦʚʢʠ, ʨʝʞʠʤʘ ʫʩʪʘʥʦʚʢʠ, ʩʦʟʜʘʥʠʝ 

ʟʥʘʯʢʦʚ ʚ ʤʝʥʶ ʧʨʦʛʨʘʤʤ, ʷʨʣʳʢʦʚ ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʠ ʪ.ʜ. (ʨʠʩ.1). 
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ʈʠʩʫʥʦʢ 1 ð ʆʢʥʦ ʤʘʩʪʝʨʘ ʫʩʪʘʥʦʚʢʠ 

ʋʜʘʣʠʪʴ ʧʨʦʛʨʘʤʤʫ ʠʟ ʩʨʝʜʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʦʙʳʯʥʳʤ 

ʦʙʨʘʟʦʤ: çʋʩʪʘʥʦʚʢʘ ʠ ʫʜʘʣʝʥʠʝ ʧʨʦʛʨʘʤʤè ʚ ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ.  

ʉʦʟʜʘʥʠʝ ʪʝʩʪʘ 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ ʚ EasyTest Creator ʩʚʦʜʠʪʩʷ ʢ ʪʨʝʤ ʤʝʨʦʧʨʠʷ-

ʪʠʷʤ: ʩʦʙʩʪʚʝʥʥʦ ʧʦʜʛʦʪʦʚʢʘ ʚʦʧʨʦʩʦʚ, ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʚʝʜʝʥʠʷ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʘ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʅʘ ʨʠ-

ʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʦ ʛʣʘʚʥʦʝ ʦʢʥʦ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʚʫʭ ʬʦʨʤ.  

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʦʢʥʘ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʢʫʱʝʛʦ ʚʦ-

ʧʨʦʩʘ:  

¶ ʧʦʣʝ ʜʣʷ ʟʘʧʠʩʠ ʚʦʧʨʦʩʘ (Question);  

¶ ʧʦʣʷ (Answer) ʜʣʷ ʚʚʦʜʘ ʜʦ 8-ʤʠ ʦʪʚʝʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʘʚʠʣʴʥʳʭ 

(Correct) ʠ ʙʘʣʣʳ ʦʪ 1 ʜʦ 100 ʟʘ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ (Value) ʧʨʠ ʞʝʣʘʥʠʠ ʨʘʥ-

ʞʠʨʦʚʘʪʴ çʚʝʩè ʚʦʧʨʦʩʦʚ ʠ ʦʪʚʝʪʦʚ (ʜʣʷ ʥʝʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ ʙʘʣʣ ʜʦʣʞʝʥ 

ʙʳʪʴ 0); 

¶ ʜʦʙʘʚʣʝʥʠʝ ʚ ʚʦʧʨʦʩ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʬʘʡʣʘ (Picture); 

¶ ʧʨʝʜʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘ ʦʪʚʝʪ (Question time) ʧʨʠ ʞʝʣʘʥʠʠ ʫʯʠʪʳʚʘʪʴ 

ʚʨʝʤʷ ʦʪʚʝʪʘ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ. 

ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʟʘʜʘʝʪ: 

¶ ʥʘʟʚʘʥʠʝ ʩʘʤʦʛʦ ʪʝʩʪʘ (Test name); 

¶ ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʜʘʚʘʪʴʩʷ (Question to ask); 
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¶ ʨʝʞʠʤ ʚʳʜʘʯʠ ʚʦʧʨʦʩʦʚ (Questioning mode) ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 

ʠʣʠ ʩʣʫʯʘʡʥʳʡ; 

¶ ʬʣʘʞʦʢ: ʨʘʟʨʝʰʘʪʴ ʣʠ ʠʩʧʳʪʫʝʤʦʤʫ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʠʤ ʚʦ-

ʧʨʦʩʘʤ (Returné); 

¶ ʬʣʘʞʦʢ: ʟʘʧʨʝʱʘʪʴ ʣʠ ʧʨʦʩʤʦʪʨ ʩʪʘʪʠʩʪʠʢʠ ʪʝʢʫʱʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

(Statisticsé). 

 

ʈʠʩʫʥʦʢ 2 ð ʆʢʥʦ ʥʘʯʘʣʘ ʩʦʟʜʘʥʠʷ ʪʝʩʪʘ 

ʇʨʠʤʝʨ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʚʦʧʨʦʩʘ ʩ ʢʘʨʪʠʥʢʦʡ ʚʳ ʤʦʞʝʪʝ ʚʠʜʝʪʴ ʥʘ ʨʠ-

ʩʫʥʢʝ 3. ʇʨʠ ʩʦʟʜʘʥʠʠ ʚʦʧʨʦʩʘ ʙʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 4 ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ, ʦʪʤʝ-

ʯʝʥʳ ʜʚʘ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʘ ʠ ʜʣʷ ʥʠʭ ʫʢʘʟʘʥʳ ʙʘʣʣʳ, ʦʪʣʠʯʥʳʝ ʦʪ 0. 
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ʈʠʩʫʥʦʢ 3 ð ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʚʦʧʨʦʩʘ ʩ ʢʘʨʪʠʥʢʦʡ 

ʂ ʣʶʙʦʤʫ ʚʦʧʨʦʩʫ ʤʦʞʥʦ ʧʨʠʣʦʞʠʪʴ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʤʝ-

ʨʦʤ ʜʦ 540x400 ʧʠʢʩʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʙʘʟʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩʠʩʪʝʤʳ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ. ɺ ʙʘʟʫ ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʢʘʨʪʠʥʢʠ ʣʶʙʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʪʦʚ 

(Add to DB). 

ʇʨʠʤʝʨ ʥʘʩʪʨʦʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʩʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. ʊʝʩʪʫ ʜʘʥʦ 

ʥʘʟʚʘʥʠʝ çʊʝʩʪ ʧʨʦ ʢʨʦʣʠʢʦʚè, ʠʩʧʳʪʫʝʤʦʤʫ ʙʫʜʝʪ ʚʳʜʘʚʘʪʴʩʷ 10 ʚʦʧʨʦʩʦʚ ʠʟ 

ʪʝʩʪʘ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʦʡ, ʚʨʝʤʷ ʦʪʚʝʪʘ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ ʙʫ-

ʜʝʪ, ʠʩʧʳʪʫʝʤʦʤʫ ʙʫʜʝʪ ʨʘʟʨʝʰʝʥʦ ʧʦʚʪʦʨʥʦ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʨʘʥʝʝ ʦʪʚʝʯʝʥ-

ʥʳʤ ʚʦʧʨʦʩʘʤ, ʪʝʢʫʱʘʷ ʩʪʘʪʠʩʪʠʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʝʤʫ ʜʦʩʪʫʧʥʘ ʥʝ ʙʫʜʝʪ. 

 

ʈʠʩʫʥʦʢ 4 ð ʇʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʪʝʩʪʘ 

ɺʝʨʭʥʷʷ ʩʪʨʦʢʘ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ EasyTest Creator ʩʦʜʝʨʞʠʪ 

ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ: ʨʘʩʢʨʳʚʘʶʱʝʝʩʷ ʤʝʥʶ, 

ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʩʪʨʦʢʫ ʩʦʩʪʦʷʥʠʷ (ʥʘ ʨʠʩ.5). 














































































































































































































































































































































































































































































