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ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭ ʠ ʧʦʩʚʷʱʝʥʘ ʪʝʤʝ çʄʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʂʊè, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʬʦʨʤʝ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ. ʉʦʝʜʠʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 
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ʫʨʦʚʥʷʤ  ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʟʚʠʪʠʷ ʦʙʫʯʘʶʱʠʭʩʷ. 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 
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The article is based on the experience of teaching mathematics and computer science in 

professional classes and is devoted to the topic ñInterdisciplinary connections of 

mathematics and computer science using ICTò, presented in the form of integrated lessons. 

The combination of information technology and innovative pedagogical methods can 

increase the efficiency and quality of educational, enhance the adaptability of the education 

system to the levels and characteristics of students' development. 
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ɺʚʝʜʝʥʠʝ. ʆʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 
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ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ ʠʣʠ ʧʨʦʮʝʩʩ 

ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʅʘ ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʤʝʞʧʨʝʜʤʝʪʥʳʝ ʩʚʷʟʠ ʠʥʬʦʨʤʘʪʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʝʜʘʛʦʛʘ ʥʘ ʜʘʥʥʳʭ ʟʘʥʷʪʠʷʭ ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʫʯʝʥʠʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʫʤʝʥʠʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʥʘ 

ʧʨʘʢʪʠʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʂʫʨʩ çʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ 

ʠʥʬʦʨʤʘʪʠʢʝ ʚ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭè ʜʘʪy ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʛʣʷʜʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʩʣʦʞʥʳʭ ʪʝʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʵʢʟʘʤʝʥʘʤ, 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʢʦʥʢʫʨʩʘʤ ʠ ʦʣʠʤʧʠʘʜʘʤ. 

ʇʨʦʙʣʝʤʘ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʚ ʫʯʨʝʞʜʝʥʠʷʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʯʸʪʢʦ ʥʝ ʦʪʨʘʞʝʥʘ ʠ ʥʝ ʠʩʩʣʝʜʦʚʘʥʘ, ʧʦʵʪʦʤʫ ʚ ʩʚʦʝʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʙʦʪʘʷ ʚ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭ ʚ ɻʋʆ 

çʃʠʮʝʡ ˉ 1 ʛ. ʄʠʥʩʢʘè ʤʳ ʧʨʠʤʝʥʷʝʤ ʧʨʠʥʮʠʧ ʠʥʪʝʛʨʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʠʥʥʦʚʘʮʠʠ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. ʀʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ʄʘʪʝʤʘʪʠʢʘ ʧʨʝʜʣʘʛʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʶ 

ʨʷʜ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʠʪʴ 

ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʥʦ ʠ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ 

ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʀʥʬʦʨʤʘʪʠʢʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ 

ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʸʤʢʦʩʪʴ ʩʣʦʞʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ 

ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ çʨʫʯʥʦʡè ʪʝʭʥʠʢʠ [1]. 

ɺʚʝʜʝʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ʧʨʝʜʤʝʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ 

ʘʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, ʨʘʟʚʠʪʠʶ ʧʦʪʨʝʙʥʦʩʪʠ 

ʚ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʙʲʝʢʪʫ ʧʦʟʥʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʤʝʥʠʷ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʨʘʚʥʠʚʘʪʴ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ 

ʠʥʬʦʨʤʘʪʠʢʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢ ʤʝʞʧʨʝʜʤʝʪʥʳʭ ʩʚʷʟʝʡ, ʪʘʢ ʠ ʥʝʧʨʝʨʳʚʥʳʭ ʤʝʞʜʫ 

ʰʢʦʣʦʡ ʠ ʚʫʟʦʤ. 

 

 



11 
 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʨʦʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ; 

2. ʆʧʠʩʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʫʨʦʢʦʚ; 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ 

ʫʨʦʢʦʚ ʚ ʰʢʦʣʝ; 

4. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʨʘʙʦʪʫ ʧʦ ʘʧʨʦʙʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʫʨʦʢ ï ʦʩʦʙʳʡ ʪʠʧ ʫʨʦʢʘ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʚ ʩʝʙʝ ʦʙʫʯʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʯʝʙʥʳʤ 

ʜʠʩʮʠʧʣʠʥʘʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʜʥʦʛʦ ʧʦʥʷʪʠʷ, ʪʝʤʳ ʠʣʠ ʷʚʣʝʥʠʷ [2, 3]. 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʠ ʠʥʬʦʨʤʘʪʠʢʝ 

ʚ 10ï11 ʢʣʘʩʩʘʭ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʪʦʯʢʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʷʨʢʦ ʚʳʨʘʞʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ 

çʆʩʥʦʚʳ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè, ʘ ʪʘʢʞʝ çʕʣʝʢʪʨʦʥʥʳʝ 

ʪʘʙʣʠʮʳè, çʍʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭè,  

çɻʨʘʬʠʢʠ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡè, çʇʨʦʠʟʚʦʜʥʘʷè ʠ ʜʨ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʨʦʢʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ: 

1)    ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʣʘʡʜʦʚ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʟʝʥʪʘʮʠʡ); 

2)    ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʠ; 

3) ʩʦʟʜʘʥʠʝ ʪʝʩʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʥʣʘʡʥ-ʪʝʩʪʦʚʳʭ ʦʙʦʣʦʯʢʘʭ, 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʘʭ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ Online Test 

Pad. 

4) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʨʪʘʣʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʠʥʪʝʨʥʝʪ-ʩʘʡʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʫʶ ɸɼʉ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʚʠʜʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʘʡʪʘ http://badak-school-

by.tilda.ws/. ɼʘʥʥʘʷ ɸɼʉ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

5)  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʟʘʥʷʪʠʷʭ ʫʞʝ ʥʝ 

ʠʥʥʦʚʘʮʠʷ, ʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʪ.ʢ. ʦʙʱʝʩʪʚʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʦʛʨʦʤʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʠ ʫʯʘʱʠʝʩʷ ʠ ʧʝʜʘʛʦʛʠ ʜʦʣʞʥʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ, ʘ 

ʝʞʝʜʥʝʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʟʚʦʣʷʝʪ ʩ 

ʣʸʛʢʦʩʪʴʶ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [4]. 

http://badak-school-by.tilda.ws/
http://badak-school-by.tilda.ws/
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ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 10 ʢʣʘʩʩʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʦʙʦʙʱʝʥʠʠ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ 

ʫʯʘʱʠʤʩʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʣʝʜʫʶʱʝʝ ʟʘʜʘʥʠʝ çʅʘʡʜʠ ʩʘʤ ʩʚʦʶ 

ʦʰʠʙʢʫè: ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩʧʠʩʢʘ ʨʝʰʸʥʥʳʭ ɺʘʤʠ ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ  

ʫʨʘʚʥʝʥʠʡ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ  ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʘʡʜʠʪʝ ʪʝ, ʫ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʚʝʨʥʳʡ ʦʪʚʝʪ. ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʡʪʝ ʪʘʙʣʠʯʥʳʡ ʧʨʦʮʝʩʩʦʨ Excel ʠʣʠ 

ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʘʢʝʪʘ Mathcad.  

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʘʱʠʤʩʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʫʶ ʧʦʜʩʢʘʟʢʫ: 

1. ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘʜʩʪʨʦʡʢʠ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʚ Excel ʥʘ ʚʢʣʘʜʢʝ 

ɼʘʥʥʳʝ ʣʝʥʪʳ ʱʸʣʢʥʠʪʝ ʥʘ ʧʠʢʪʦʛʨʘʤʤʝ ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʚ ʨʘʟʜʝʣʝ 

ɸʥʘʣʠʟ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʦʠʩʢ ʨʝʰʝʥʠʷ, 

ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʜʩʪʨʦʡʢʠ ʧʝʨʝʜ ʧʦʠʩʢʦʤ ʢʦʨʥʷ 

ʫʨʘʚʥʝʥʠʷ. 

2. ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʠʤʚʦʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ: 

¶ ɺʚʝʩʪʠ  ʫʨʘʚʥʝʥʠʝ ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʚʠʜʝ, ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʫ ʟʥʘʢʘ 
ʨʘʚʝʥʩʪʚʘ ʣʠʙʦ ʧʝʨʝʥʝʩʪʠ ʚʩʝ ʩʣʘʛʘʝʤʳʝ ʚ ʣʝʚʫʶ ʯʘʩʪʴ 

¶ ɺʳʜʝʣʠʪʴ ʫʨʘʚʥʝʥʠʝ ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ Solve ʚ 

ʨʘʟʜʝʣʝ Symbolic, ʧʨʠ ʵʪʦʤ ʚʤʝʩʪʦ ʤʘʨʢʝʨʘ ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʠʤʷ 

ʧʝʨʝʤʝʥʥʦʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ. 

¶ ʑʸʣʢʥʫʪʴ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʚʥʝ ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ, ʠ 
ʩʠʩʪʝʤʘ ʚʳʜʘʩʪ ʨʝʰʝʥʠʝ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʈʝʰʸʥʥʳʝ ʫʯʘʱʠʤʠʩʷ ʠʨʨʘʮʠʦʥʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʋʨʘʚʥʝʥʠʝ ʆʪʚʝʪ ʫʯʘʱʝʛʦʩʷ 

=   

+ =   

+ =  

 

+ =  

 

+ =1  

ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʫʨʘʚʥʝʥʠʷ ʠʟ ʪʘʙʣʠʮʳ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩ. 1. 

ʈʠʩ. 1. ʇʨʠʤʝʨ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʝʤʳ çʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʩʚʦʡʩʪʚ ʬʫʥʢʮʠʡè ʫʯʘʱʠʤʩʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʝʝ 

ʫʧʨʘʞʥʝʥʠʝ: ʧʦʩʪʨʦʠʪʴ ʚ Excel ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ  

, ʘ ʪʘʢʞʝ ʛʨʘʬʠʢʠ ʧʨʦʠʟʚʦʜʥʳʭ ʜʘʥʥʳʭ 

ʬʫʥʢʮʠʡ ʠ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʳʚʦʜ. ʀʩʧʦʣʴʟʫʷ ʥʘʛʣʷʜʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ɸ) ʂʘʢ ʩʚʷʟʘʥʳ 

ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥʳ ʧʘʨʘʙʦʣ ʩ ʛʨʘʬʠʢʘʤʠ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʡ? ɹ) 

ʂʘʢʠʝ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʡ ʧʨʠ 

ʚʦʟʨʘʩʪʘʥʠʠ/ʫʙʳʚʘʥʠʠ ʬʫʥʢʮʠʡ, ʚ ʪʦʯʢʘʭ ʵʢʩʪʨʝʤʫʤʦʚ ʬʫʥʢʮʠʡ? 

ʇʨʠʚʝʜʸʤ ʩʠʩʪʝʤʫ ʟʘʜʘʥʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʵʪʘʧʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ (ʨʠʩ. 2, ʨʠʩ. 3): 
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ʈʠʩ. 2. ʉʠʩʪʝʤʘ ʟʘʜʘʥʠʡ 

ʈʠʩ. 3. ʕʪʘʧʳ ʫʨʦʢʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʘʩʴ 

ʧʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʤʘʪʝʤʘʪʠʢʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ. ɸʧʨʦʙʘʮʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʨʘʙʦʪʦʢ ʠ ʢʦʥʩʧʝʢʪʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʧʨʦʭʦʜʠʪ ʚ ɻʋʆ çʃʠʮʝʝ ˉ 1 ʛ. ʄʠʥʩʢʘè ʚ 10ï

11 ʢʣʘʩʩʘʭ. ʇʨʦʜʫʤʘʥʥʳʡ ʚʳʙʦʨ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 
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ʧʨʠʤʝʥʝʥʠʝ ʀʂʊ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʥʫʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ. ʋʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʨʦʬʠʣʴʥʳʭ ʢʣʘʩʩʘʭ ʤʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ ʚ ʜʠʥʘʤʠʢʝ ʦʙʫʯʝʥʠʷ ʚ ʧʘʨʘʣʣʝʣʠ 10ï11 ʢʣʘʩʩʦʚ ʬʠʟʠʢʦ- 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʨʠʩ. 4). 

ʈʠʩ. 4. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ: ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ: 

1. ʉʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʫʯʘʱʠʭʩʷ, ʮʝʣʦʩʪʥʦʡ ʥʘʫʯʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ ʠ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʷʚʣʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʨʦʥ; 

2. ʉʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʨʝʯʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʤʝʥʠʷ ʫʯʘʱʠʭʩʷ 
ʩʨʘʚʥʠʚʘʪʴ, ʦʙʦʙʱʘʪʴ, ʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʫʯʝʙʥʦ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʥʠʤʘʶʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʠ ʧʝʨʝʛʨʫʟʢʫ; 

3. ʅʝ ʪʦʣʴʢʦ ʫʛʣʫʙʣʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜʤʝʪʝ, ʨʘʩʰʠʨʷʶʪ 

ʢʨʫʛʦʟʦʨ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʟʥʦʩʪʦʨʦʥʥʝ ʨʘʟʚʠʪʦʡ, 

ʛʘʨʤʦʥʠʯʝʩʢʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ ʨʘʟʚʠʪʦʡ ʣʠʯʥʦʩʪʠ; 

4. ʀʥʪʝʛʨʘʮʠʷ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʥʘʭʦʞʜʝʥʠʷ ʥʦʚʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ 
ʬʘʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʣʠ ʫʛʣʫʙʣʷʶʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʚʳʚʦʜʳ 

ʥʘʙʣʶʜʝʥʠʷ ʫʯʘʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʘʭ [2]. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ ʫʚʣʝʢʘʶʪ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʦʚʠʟʥʦʡ, 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʢʣʶʯʝʥʠʷ ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʜʝʡ ʠ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʦʜʭʦʜʦʚ. ʇʨʠʥʮʠʧ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʀʂʊ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʢʦʪʦʨʳʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʢʘʟʳʚʘʝʪ ʤʝʪʦʜʠʯʝʩʢʠʡ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʫʯʠʪʝʣʷ ʢ ʫʨʦʢʫ. 
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ʋɼʂ 378.026.9 

ʅɽʁʈʆʆɹʈɸɿʆɺɸʅʀɽ: ʊʈɸɼʀʎʀʀ  

 ʀ  ʉʆɺʈɽʄɽʅʅʓɽ  ʇʆɼʍʆɼʓ 

ɸ.ʉ. ɹʘʨʘʥʦʚʘ 

ʄʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʫʣ. ɿʘʭʘʨʦʚʘ, 21, ʛ. ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ, albar55@mail.ru  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʠʯʥʦʩʪʠ. ʇʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʘʩʢʨʳʪʳ ʜʠʜʘʢʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʚ 

ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠʥʪʝʣʣʝʢʪʘ ʣʠʯʥʦʩʪʠ, ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ 

ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʣʠʯʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʥʠʝ; ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʝ; ʥʝʡʨʦʧʝʜʘʛʦʛʠʢʘ; 

ʠʥʬʦʨʤʘʮʠʷ; ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

NEURO  EDUCATION: TRADITIONS  

AND  MODERN  APPROACHES 

A.S. Baranova 

Minsk State Linguistic University  

st. Zakharova, 21, Minsk, Belarus, albar55@mail.ru 

 

The article discusses the need for an organic combination of traditional and modern 

approaches in neuroeducation in order to improve the quality of education and maintain 

personal health. The need for a comprehensive nature of diagnostic research is shown, the 

didactic aspects of the use of information technologies in the educational process, in the 

development of various types of personality intelligence, are revealed, problems of 

neuroeducation that need to be solved from the point of view of an individual approach to 

the individual are revealed. 

Key words: education; neuroeducation; neuropedagogy; information; information 

systems. 

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʣʘʚʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʠʯʥʦʩʪʠ. 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʯʝʪʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

mailto:albar55@mail.ru
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ʧʦʜʭʦʜʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʡʨʦʧʝʜʘʛʦʛʠʢʘ 

ʩʠʥʪʝʟʠʨʫʝʪ ʟʥʘʥʠʷ ʥʝʡʨʦʘʥʘʪʦʤʠʠ, ʥʝʡʨʦʧʩʠʭʦʣʦʛʠʠ, ʧʩʠʭʦʣʦʛʠʠ, 

ʧʝʜʘʛʦʛʠʢʠ ʠ ʜʨʫʛʠʭ ʥʘʫʢ. ʅʝʡʨʦʦʙʨʘʟʦʚʘʥʠʝ ï ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ 

ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʧʩʠʭʦʣʦʛʠʶ, ʧʝʜʘʛʦʛʠʢʫ, ʟʥʘʥʠʷ ʦ ʨʘʙʦʪʝ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʝ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʧʝʜʘʛʦʛʠʢʠ, ʧʩʠʭʦʣʦʛʠʠ, 

ʥʝʚʨʦʣʦʛʠʠ, ʢʠʙʝʨʥʝʪʠʢʠ, ʦʪʨʘʞʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ, ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʨʘʟʦʚʘʥʠʶ. ɺ. ɻ. ʉʪʝʧʘʥʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ 

çʥʝʡʨʦʧʝʜʘʛʦʛʠʢʘ ï ʚʳʩʰʘʷ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʫʧʝʥʴ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʧʝʜʘʛʦʛʠʢʠ, ʦʥʘ ʫʯʠʪʳʚʘʝʪ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʣʝʜʥʝʡ, ʦʪʙʠʨʘʝʪ, ʫʪʦʯʥʷʝʪ ʠ 

ʨʘʟʚʠʚʘʝʪ ʝʸ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʠ ʧʨʝʜʣʘʛʘʝʪ ʠ 

ʚʥʝʜʨʷʝʪ ʥʦʚʳʝ, ʝʱʸ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʦʭʚʘʪʳʚʘʶʱʠʝ ʝʱʸ ʙʦʣɹh ʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʩʧʝʰʥʦ ʟʘʥʠʤʘʶʱʠʭʩʷ ʫʯʘʱʠʭʩʷè [1, ʩ.1]. ɸ. ɺ. ʎʚʝʪʢʦʚ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣ ʟʘʢʦʥʳ ʥʝʡʨʦʧʝʜʘʛʦʛʠʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ [2]. ʅʝʡʨʦʧʝʜʘʛʦʛʠʢʘ ʠʩʧʦʣʴʟʫʝʪ 

ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʬʦʨʤʳ, ʤʝʪʦʜʳ, ʧʨʠʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʸʪʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʦʙʫʯʝʥʠʷ, 

ʩʦʟʜʘʥʠʷ ʫʩʧʝʭʘ ʚ ʦʙʫʯʝʥʠʠ, ʧʦʢʘʟʳʚʘʝʪ ʚʘʞʥʦʩʪʴ ʣʠʯʥʦʩʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʝʜʘʛʦʛʠʢʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʘʡʥʘ ʤʦʟʛʘ ʚʦ 

ʤʥʦʛʦʤ ʜʦ ʢʦʥʮʘ ʥʝ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʣʝʤʦʡ 

ʧʝʜʘʛʦʛʠʢʠ, ʥʦ ʠ ʥʝʡʨʦʣʦʛʠʠ, ʄ. ʄ. ɾʘʩʠʤʦʚ ʦʪʤʝʯʘʣ, ʯʪʦ çʥʳʥʝʰʥʷʷ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʯʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʠʟʠʩʝ ʠ ʧʦʪʦʤʫ, ʯʪʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʥʘʫʢʘ ʥʝ ʧʝʨʝʰʘʛʥʫʣʘ ʩʠʥʜʨʦʤ ʯʸʨʥʦʛʦ ʷʱʠʢʘ ʠ ʥʝ 

ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʥʝʚʨʦʣʦʛʠʠè [3, ʩ.109]. ʇʦʵʪʦʤʫ ʦʧʠʨʘʪʴʩʷ 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʦʝ, ʥʘ ʜʦʩʪʦʚʝʨʥʳʝ ʬʘʢʪʳ ʠ 

ʜʦʩʪʠʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʥʘʫʢʝ, ʯʪʦʙʳ ʥʝ ʥʘʚʨʝʜʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʤʦʟʛʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ 

ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʟʘʪʨʘʛʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʠ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʘ 

ʚ ʵʧʦʭʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɺʳʷʚʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʟʥʦʦʙʨʘʟʠʝ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʣʠʯʥʦʩʪʠ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʧʦʭʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ;  
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2. ʈʘʩʢʨʳʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʧʦʢʘʟʘʪʴ ʚʟʘʠʤʦʩʚʷʟʴ 

ʪʨʘʜʠʮʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʠ; 

3. ʇʦʢʘʟʘʪʴ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʚʠʪʠʠ ʨʘʟʣʠʯʥʳʭ 
ʚʠʜʦʚ ʠʥʪʝʣʣʝʢʪʘ ʣʠʯʥʦʩʪʠ; 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʡ 

ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ ʚ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ, 

ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʙʣʶʜʝʥʠʝ, 

ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʙʣʝʤʝ 

ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʚ ʦʙʣʘʩʪʠ 

ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤʘʭ, ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ 

ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʠ ʦʜʥʦʙʦʢʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʯʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʩʣʫʯʘʝ ʫ ʣʠʯʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʠʪʦ ʥʝ ʪʝʩʪʦʚʦʝ, ʘ ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʠʣʠ 

ʢʚʘʥʪʦʚʦʝ ʤʳʰʣʝʥʠʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʘʣʴʥʝʡʰʝʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ɼʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʫʩʣʦʚʠʷʭ ʝʸ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 

ʜʨʫʛʠʤʠ ʩʪʦʨʦʥʘʤʠ ʣʠʯʥʦʩʪʠ.   ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ  ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ 

ʢʦʛʥʠʪʠʚʥʦʛʦ  ʨʘʟʚʠʪʠʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʪʠʧʦʤ ɺʅɼ (ʩʠʣʴʥʦʡ, ʩʣʘʙʦʡ, 

ʩʨʝʜʥʝʡ), ʪʠʧʦʤ ʪʝʤʧʝʨʘʤʝʥʪʘ, ʤʳʰʣʝʥʠʷ (ʤʳʩʣʠʪʝʣʴʥʳʡ, 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ, ʩʨʝʜʥʠʡ), ʧʦʜʚʠʞʥʦʩʪʴʶ ʥʝʨʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʫʨʘʚʥʦʚʝʰʝʥʥʦʩʪʴ, ʚʦʟʙʫʜʠʤʦʩʪʴ), ʫʨʦʚʥʝʤ ʩʘʤʦʦʮʝʥʢʠ (ʟʘʚʳʰʝʥʥʘʷ, 

ʟʘʥʠʞʝʥʥʘʷ, ʘʜʝʢʚʘʪʥʘʷ), ʦʪʥʦʰʝʥʠʝʤ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ, 

ʧʨʦʯʥʦʩʪʴʶ ʛʨʘʥʠʮ ʧʩʠʭʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ, ʧʦʤʠʤʦ 

ʪʝʩʪʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʨʘʩʢʨʳʚʘʶʱʠʭ 

ʛʣʫʙʠʥʫ ʠ ʨʘʟʥʦʩʪʦʨʦʥʥʦʩʪʴ ʝʸ ʠʥʪʝʨʝʩʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʚʳʩʦʢʠʡ, 

ʥʦʨʤʘʪʠʚʥʳʡ, ʥʠʟʢʠʡ) ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʫʨʦʚʥʝʤ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

(ʚʳʩʦʢʠʡ, ʩʨʝʜʥʠʡ, ʥʠʟʢʠʡ). ɼʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʪʘʢʞʝ ʫʨʦʚʝʥʴ 

ʢʦʥʬʣʠʢʪʥʦʩʪʠ, ʂʆʉ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ), ʚʳʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʥʪʝʣʣʝʢʪʘ 

(ʚʠʟʫʘʣʴʥʳʡ, ʘʫʜʠʘʣʴʥʳʡ, ʢʠʥʝʩʪʝʪʠʯʝʩʢʠʡ, ʪʝʭʥʠʯʝʩʢʠʡ, 

ʵʤʦʮʠʦʥʘʣʴʥʳʡ, ʤʝʞʣʠʯʥʦʩʪʥʳʡ, ʚʥʫʪʨʠʣʠʯʥʦʩʪʥʳʡ, ʩʦʮʠʘʣʴʥʳʡ, 

ʚʝʨʙʘʣʴʥʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ, 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ, ʤʫʟʳʢʘʣʴʥʳʡ). ʇʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ  
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ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʢʘʢ ʦʙʫʯʘʶʱʝʤʫʩʷ, ʪʘʢ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤʫ ʦʪʙʦʨʫ ʩʦʜʝʨʞʘʥʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʜʠʘʛʥʦʩʪʠʢʠ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʳʰʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʧʝʜʘʛʦʛʠʢʘ ʠ ʥʝʡʨʦʧʝʜʘʛʦʛʠʢʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʥʳʭ 

ʧʨʠʥʮʠʧʘʭ: ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʩʪʠ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ ʧʨʠʥʮʠʧ 

ʧʨʠʨʦʜʦʩʦʦʙʨʘʟʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʧʦʚʳʰʝʥʠʝ ʨʦʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʨʘʟʚʠʪʠʷ 

ʣʠʯʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʝʸ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʠʥʮʠʧ 

ʢʫʣʴʪʫʨʦʩʦʦʙʨʘʟʥʦʩʪʠ ʦʟʥʘʯʘʝʪ ʧʦʣʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʤʝʩʪʘ, ʚʨʝʤʝʥʠ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʦʙʱʝʩʪʚʘ, ʚ 

ʢʦʪʦʨʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʣʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʯʸʪ ʫʨʦʚʥʷ ʝʸ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʢʫʣʴʪʫʨʳ. ɺ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʜʠʜʘʢʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʩʚʷʟʠ ʦʙʫʯʝʥʠʷ ʩ 

ʞʠʟʥʴʶ, ʧʨʘʢʪʠʢʦʡ, ʪʘʢ ʢʘʢ ʦʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚ ʨʝʞʠʤʝ çʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠè, ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʤʝʪʦʚ ʠ ʷʚʣʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʫʩʣʦʚʠʷʭ 

ʨʝʘʣʴʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʝʥʠʷ ʨʘʟʥʦʧʣʘʥʦʚʦʡ, ʧʨʦʪʠʚʦʨʝʯʠʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚʘʞʥʦ ʦʚʣʘʜʝʪʴ ʩʧʦʩʦʙʘʤʠ ʝʸ ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ, 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ.  

ʇʨʠʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ. ʂʦʤʧʣʝʢʩʥʦʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʫʩʚʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ 

ʣʶʜʝʡ ʩ ʨʘʟʣʠʯʥʳʤ ʪʠʧʦʤ ʠʥʪʝʣʣʝʢʪʘ. ɺʳʷʚʣʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʡ 

ʤʦʜʘʣʴʥʦʩʪʠ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʘʜʝʢʚʘʪʥʳʝ, ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ. ɸ. ɸ. ʄʘʣʴʩʘʛʦʚ ʩʯʠʪʘʝʪ ʚʘʞʥʳʤ çʫʯʸʪ 

ʤʦʜʘʣʴʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʳʪʘ (ʘʫʜʠʘʣʴʥʳʡ, ʚʠʟʫʘʣʴʥʳʡ, 

ʢʠʥʝʩʪʝʪʠʯʝʩʢʠʡ), ʘʢʪʠʚʠʟʘʮʠʶ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ çʘʫʜʠʘʣʦʚè ʟʚʫʢʘʤʠ, ʥʘ çʚʠʟʫʘʣʦʚè ï ʟʨʠʪʝʣʴʥʳʤʠ 

ʦʙʨʘʟʘʤʠ, ʥʘ çʢʠʥʝʩʪʝʪʠʢʦʚè ï ʜʚʠʞʝʥʠʝʤ, ʟʘʧʘʭʘʤʠ, ʦʩʷʟʘʪʝʣʴʥʳʤʠ ʠ 

ʚʢʫʩʦʚʳʤʠ ʦʱʫʱʝʥʠʷʤʠè [4, ʩ.17]. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʪʠʧʳ ʠʥʪʝʣʣʝʢʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʠʟʫʘʣʴʥʳʤ, 

ʘʫʜʠʘʣʴʥʳʤ, ʢʠʥʝʩʪʝʪʠʯʝʩʢʠʤ. ɼʣʷ ʣʠʯʥʦʩʪʠ ʩ ʚʠʟʫʘʣʴʥʳʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠʥʪʝʣʣʝʢʪʦʤ ʧʨʝʜʣʘʛʘʶʪ ʩʦʩʪʘʚʠʪʴ ʜʠʘʛʨʘʤʤʫ, 

ʧʨʝʜʣʦʞʠʪʴ ʨʠʩʫʥʦʢ, ʛʜʝ ʮʚʝʪ ʦʙʦʟʥʘʯʘʝʪʩʷ ʮʠʬʨʦʡ, ʩʦʩʪʘʚʠʪʴ ʫʯʝʙʥʳʝ 
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ʢʘʨʪʳ, ʦʧʦʨʥʳʝ ʩʠʛʥʘʣʳ, ʟʘʰʠʬʨʦʚʘʪʴ (ʨʘʩʰʠʬʨʦʚʘʪʴ) ʢʦʜ, ʧʨʠʜʫʤʘʪʴ 

ʩʠʤʚʦʣʳ, ʟʥʘʢʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʷʚʣʝʥʠʡ. ɼʣʷ ʣʠʯʥʦʩʪʠ ʩ ʘʫʜʠʘʣʴʥʳʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʠʥʪʝʣʣʝʢʪʦʤ ʧʨʝʜʣʘʛʘʶʪ ʚʝʨʙʘʣʴʥʦ ʩʦʧʦʩʪʘʚʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʣʠ ʠʥʳʝ ʠʜʝʠ, ʧʨʝʜʩʢʘʟʘʪʴ ʩ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʴʶ ʨʘʟʚʠʪʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʩʦʙʳʪʠʡ, ʚʳʩʪʨʦʠʪʴ 

ʣʦʛʠʯʝʩʢʫʶ ʘʨʛʫʤʝʥʪʘʮʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʚʝʨʩʠʠ. ʂʠʥʝʩʪʝʪʠʯʝʩʢʠʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʠʧ ʠʥʪʝʣʣʝʢʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʫʯʝʥʠʝ ʜʨʫʛʠʭ ʨʘʙʦʪʝ ʩ 

ʢʘʣʴʢʫʣʷʪʦʨʦʤ, ʢʦʤʧʴʶʪʝʨʦʤ, ʠʥʦʡ ʪʝʭʥʠʢʦʡ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ  

çʦʞʠʚʠʪʴè ʯʠʩʣʘ, ʮʠʬʨʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʠʥʳʝ ʟʥʘʢʠ. ɺʠʟʫʘʣʴʥʳʡ  

ʪʠʧ ʠʥʪʝʣʣʝʢʪʘ ʣʠʯʥʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʦʨʫ ʥʘ 

ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ: ʫʯʝʙʥʳʝ ʢʨʦʩʩʚʦʨʜʳ, 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ, ʪʘʙʣʠʮʳ, ʩʭʝʤʳ, ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʸʪʢʠ, 

ʤʦʜʝʣʠ. ʆʙʫʯʘʶʱʠʤʩʷ ʩ ʚʠʟʫʘʣʴʥʳʤ ʪʠʧʦʤ ʠʥʪʝʣʣʝʢʪʘ ʩʣʝʜʫʝʪ ʙʦʣʴʰʝ 

ʜʘʚʘʪʴ ʟʘʜʘʥʠʡ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʦʩʤʳʩʣʝʥʠʝʤ ʧʦʥʷʪʠʡ, ʪʝʦʨʠʡ, 

ʧʦʣʦʞʝʥʠʡ. ʆʙʫʯʘʶʱʠʤʩʷ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʘʫʜʠʘʣʴʥʳʤ ʪʠʧʦʤ 

ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʳʤʠ ʠʥʬʦʨʤʘʮʠʷ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʝʪʩʷ ʥʘ ʩʣʫʭ ʠ ʫ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʳ ʨʝʯʝʚʳʝ ʥʘʚʳʢʠ, ʠʤʝʝʪʩʷ ʭʦʨʦʰʘʷ ʨʝʘʢʮʠʷ ʥʘ ʚʦʧʨʦʩʳ, 

ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʩʫʱʥʦʩʪʠ ʪʝʨʤʠʥʦʚ, ʧʦʥʷʪʠʡ, ʷʚʣʝʥʠʡ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ 

ʨʘʙʦʪʫ ʚ ʛʨʫʧʧʘʭ. ɺ ʭʦʜʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ, ʚʟʘʠʤʥʳʭ ʦʧʨʦʩʦʚ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʪʚʝʪʦʚ ʩʦʟʜʘʸʪʩʷ ʙʘʥʢ ʜʘʥʥʳʭ. ʉʦʟʜʘʥʥʳʡ ʩʦʚʝʪ 

ʵʢʩʧʝʨʪʦʚ, ʢʫʜʘ ʚʭʦʜʷʪ ʛʨʫʧʧʳ ʠʜʝʘʣʠʩʪʦʚ, ʢʨʠʪʠʢʦʚ ʠ ʨʝʘʣʠʩʪʦʚ, 

ʛʦʪʦʚʠʪ ʟʘʢʣʶʯʝʥʠʝ ʵʢʩʧʝʨʪʥʦʛʦ ʩʦʚʝʪʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʛʨʫʧʧʘ 

ʠʜʝʘʣʠʩʪʦʚ ʦʪʤʝʯʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʚʳʩʢʘʟʘʥʥʳʭ ʟʘʤʝʯʘʥʠʡ, 

ʧʨʝʜʣʦʞʝʥʠʡ, ʘ ʛʨʫʧʧʘ ʢʨʠʪʠʢʦʚ ʜʝʣʘʝʪ ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ, 

ʢʦʥʮʝʥʪʨʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʜʦʩʪʘʪʢʘʭ ʠ ʦʰʠʙʢʘʭ. ɻʨʫʧʧʘ ʨʝʘʣʠʩʪʦʚ, 

ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʛʨʫʧʧʳ ʢʨʠʪʠʢʦʚ ʠ ʠʜʝʘʣʠʩʪʦʚ, ʜʘʸʪ ʩʦʚʝʪʳ ʦ 

ʨʝʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ ʚ ʞʠʟʥʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʜʝʡ. ʇʦʜʚʠʞʥʳʝ, 

ʨʝʘʢʪʠʚʥʳʝ ʦʙʫʯʘʶʱʠʝʩʷ ʙʫʜʫʪ ʣʫʯʰʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ 

ʚʠʜʝ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʛʨ. 

ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʤʦʟʛʘ ʠ ʥʝʡʨʦʛʝʥʝʟ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʦʪʢʨʳʪʠʡ ʚ ʦʙʣʘʩʪʠ ʥʝʡʨʦʥʘʫʢʠ. ʄʦʟʛ ʷʚʣʷʝʪʩʷ ʧʣʘʩʪʠʯʥʳʤ, 

ʩʧʦʩʦʙʥʳʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ ʠ ʦʙʫʯʝʥʠʷ. ʆʥ 

ʩʧʦʩʦʙʝʥ ʧʦʩʪʦʷʥʥʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʥʝʡʨʦʥʳ ʠ ʥʝʡʨʦʥʥʳʝ ʩʚʷʟʠ ʧʨʠ ʝʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʠʤʫʣʷʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ ʟʘʥʷʪʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʚʠʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʛʦ ʪʠʧʘ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʳʡ ʧʦ ʢʘʢʠʤ-ʪʦ 

ʧʨʠʯʠʥʘʤ ʝʱʸ ʥʝ ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʷ. ʇʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʟʫʘʣʴʥʦʛʦ ʪʠʧʘ 

ʠʥʪʝʣʣʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʣʫʭ. ɺ 

ʫʩʪʥʦʡ ʬʦʨʤʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʫʪʚʝʨʞʜʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʦʙʫʯʘʝʤʳʝ 
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ʜʦʣʞʥʳ, ʢ ʧʨʠʤʝʨʫ, ʚʳʙʨʘʪʴ ʪʦʣʴʢʦ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʠʣʠ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʥʷʪʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʙʨʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʜʠʜʘʢʪʠʯʝʩʢʠʤʠ. ʕʪʦ ʟʘʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʠʩʣʫʰʠʚʘʪʴʩʷ ʢ 

ʫʩʪʥʦʤʫ ʩʣʦʚʫ, ʫʣʘʚʣʠʚʘʪʴ ʝʛʦ ʟʥʘʯʝʥʠʷ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦʥʷʪʠʷ. ɼʣʷ 

ʣʠʯʥʦʩʪʠ ʩ ʢʠʥʝʩʪʝʪʠʯʝʩʢʠʤ ʪʠʧʦʤ ʠʥʪʝʣʣʝʢʪʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʠʢʘ 

çʜʦʧʠʰʠʪʝ ʧʨʝʜʣʦʞʝʥʠʷè, ʪʘʢ ʢʘʢ ʚ ʭʦʜʝ ʧʠʩʴʤʘ ʫ ʥʠʭ ʣʫʯʰʝ ʨʘʙʦʪʘʝʪ 

ʤʦʪʦʨʥʘʷ ʧʘʤʷʪʴ ʠ ʤʳʰʣʝʥʠʝ. ʇʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ 

ʩʪʠʤʫʣʠʨʫʶʱʠʤ, ʨʦʞʜʘʶʱʠʤ ʥʦʚʳʝ ʠʜʝʠ, ʤʳʩʣʠ. 

ʈʘʟʚʠʪʠʶ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʪʦʜʘ ʩʣʫʯʘʡʥʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ, ʦʧʠʩʘʥʥʦʛʦ ʕʜʚʘʨʜʦʤ ʜʝ ɹʦʥʦ [5]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʫʯʝʥʠʶ ʵʪʦ ʦʟʥʘʯʘʝʪ ʫʛʣʫʙʣʝʥʥʫʶ ʨʘʙʦʪʫ ʩ 

ʢʣʶʯʝʚʳʤʠ ʧʦʥʷʪʠʷʤʠ, ʨʦʞʜʘʶʱʠʝʩʷ ʥʦʚʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʩʚʷʟʠ 

ʩʦʜʝʡʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʝʛʦ ʛʠʙʢʦʩʪʠ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ. 

ʅʘʨʫʰʝʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʝʛʨʝʩʩʫ 

ʠʥʪʝʣʣʝʢʪʘ, ʢʦʛʜʘ ʧʦʠʩʢʦʚʳʡ ʠʥʪʝʣʣʝʢʪ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʫʱʝʨʙ  

ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ 

ʛʠʙʢʦʩʪʴ, ʤʦʙʠʣʴʥʦʩʪʴ, ʣʦʛʠʯʥʦʩʪʴ, ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʴ ʤʳʰʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʦʙʦʩʥʦʚʘʪʴ 

ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʷʚʣʝʥʠʡ, ʧʨʝʜʚʠʜʝʪʴ ʧʦʩʣʝʜʩʪʚʠʷ, ʩʦʟʜʘʪʴ ʥʦʚʳʝ 

ʢʦʥʩʪʨʫʢʪʳ, ʠʜʝʠ. ɺʦʟʥʠʢʣʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪ ʤʠʨ ʧʦ ʩʚʦʝʤʫ ʞʝʣʘʥʠʶ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ 

ʨʝʰʝʥʠʷ  ʚʦʟʥʠʢʘʶʱʠʭ ʟʘʜʘʯ. ʈʝʘʣʴʥʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʦʨʘʟʜʦ 

ʙʦʛʘʯʝ, ʩʣʦʞʥʝʝ, ʠʤʝʝʪ ʵʣʝʤʝʥʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ. ʉʝʛʦʜʥʷ ʥʫʞʥʳ 

ʣʠʯʥʦʩʪʠ, ʩʧʦʩʦʙʥʳʝ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʢʘʢ ʚʠʨʪʫʘʣʴʥʦʛʦ, ʪʘʢ ʠ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʚʣʘʜʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ ʨʘʟʫʤʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ (ʦʪʙʦʨ ʠ ʚʳʙʦʨ ʫʯʝʙʥʦʛʦ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ, ʦʧʳʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ), ʪʠʧʠʟʘʮʠʠ (ʚʳʙʦʨ ʪʠʧʠʯʥʦʛʦ ʚ 

ʦʙʫʯʝʥʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʠ), ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʠ  

ʰʠʨʦʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʩʩʣʝʜʫʝʤʦʤ ʧʨʝʜʤʝʪʝ, ʚʩʝʩʪʦʨʦʥʥʝʝ ʝʛʦ 

ʠʟʫʯʝʥʠʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʪʦʨʦʛʦ  ʜʘʸʪ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ.   

ʅ. ʇ. ɹʝʭʪʝʨʝʚʘ ʦʪʤʝʯʘʣʘ, ʯʪʦ çʧʨʦʛʨʝʩʩ ʚ ʬʠʟʠʦʣʦʛʠʠ ʤʦʟʛʘ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʝʢ 

ʅʊʈè [6, ʩ.3]. ɺʤʝʩʪʝ ʩ ʪʝʤ ʟʘʢʦʥʦʤʝʨʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʚʦʧʨʦʩʘ: 

çʏʪʦ ʙʫʜʝʪ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ, ʝʩʣʠ ʠ ʜʘʣʴʰʝ ʩ ʦʛʨʦʤʥʳʤ 

ʫʩʢʦʨʝʥʠʝʤ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʥʘʛʨʫʟʢʘ ʥʘ ʥʝʛʦ? ɽʩʪʴ ʣʠ ʤʝʭʘʥʠʟʤʳ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ, ʩʘʤʦʟʘʱʠʪʳ?è [6, ʩ.5]. ɺʘʞʥʳʤʠ ʜʣʷ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ 
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ʷʚʣʷʶʪʩʷ ʤʳʩʣʠ ʅ. ʇ. ɹʝʭʪʝʨʝʚʦʡ ʦ ʪʦʤ, ʯʪʦ çʤʦʟʛ ʯʝʣʦʚʝʢʘ ʦʙʣʘʜʘʝʪ 

ʫʜʠʚʠʪʝʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ ʠ ʩʘʤʦʟʘʱʠʪʳè [7, ʩ.3]. 

ʇʦ ʤʥʝʥʠʶ ʅ. ʇ. ɹʝʭʪʝʨʝʚʦʡ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʨʘʙʦʪʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʯʝʣʦʚʝʢʘ ʦʢʘʟʳʚʘʶʪ ʵʤʦʮʠʠ. ʕ. ʂʘʩʪʨʫʙʠʥ 

ʦʪʤʝʯʘʝʪ, ʯʪʦ çʦʪʨʠʮʘʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʨʝʚʦʛʠ, 

çʩʚʦʙʦʜʥʦ ʧʣʘʚʘʶʱʘʷ ʪʨʝʚʦʞʥʦʩʪʴè ʥʘʨʫʰʘʶʪ çʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩè 

ʨʘʙʦʪʳ ʤʦʟʛʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʷʶʪ ʩʚʦʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠè 

[8, ʩ.157]. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʚʷʟʴ ʵʤʦʮʠʡ ʠ 

ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʣʶʯʝʚʳʤ ʚ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 

ʫʧʨʘʚʣʷʪʴ ʵʤʦʮʠʷʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʛʣʷʜʥʦʩʪʴ, ʙʳʩʪʨʳʡ 

ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʝʸ ʥʦʚʠʟʥʫ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʵʤʦʮʠʡ (ʨʘʜʦʩʪʴ, 

ʫʜʠʚʣʝʥʠʝ), ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʫʶʪ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʯʫʚʩʪʚʘ, ʵʤʦʮʠʠ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʦʪʦʨʳʝ 

ʝʶ ʦʙʫʩʣʦʚʣʝʥʳ. ʈʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʚʠʚʘʝʪ 

ʣʁ ʙʦʟʥʘʪʝʣʴʥʦʩʪʴ, ʫʜʠʚʣʝʥʠʝ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʠʩʪʠʥʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʦʣʦʞʝʥʠʡ, ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʫʜʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʧʨʘʚʠʣʴʥʦʛʦ 

ʦʪʚʝʪʘ, ʫʜʘʯʥʦ ʧʦʜʦʙʨʘʥʥʦʡ ʬʨʘʟʳ, ʫʙʝʜʠʪʝʣʴʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ, 

ʠʥʦʛʜʘ ʨʘʟʦʯʘʨʦʚʘʥʠʝ, ʩʦʤʥʝʥʠʝ, ʪʨʝʚʦʛʫ, ʥʦ ʪʘʢʞʝ ʠ ʚʝʨʫ ʚ ʩʚʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʧʨʠʥʦʩʷʪ 

ʵʩʪʝʪʠʯʝʩʢʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ, ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ ʠʟʣʘʛʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʩʦʯʝʪʘʥʠʝ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʟʥʘʥʠʷ. 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʣʠʯʥʦʩʪʠ. 

ʀʟʚʝʩʪʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʯʝʣʦʚʝʢʘ 

ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʠ ʠʛʨʦʚʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ. ʏʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ ʥʝʪ ʯʫʚʩʪʚʘ 

ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʠ, ʨʝʘʣʴʥʳʡ ʤʠʨ ʩʣʦʞʥʝʝ, ʤʝʥʝʝ ʢʦʤʬʦʨʪʥʳʡ ʠ ʣʸʛʢʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʜʥʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, ʪʘʢ ʢʘʢ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʚʝʨʙʘʣʴʥʳʝ, ʧʘʨʘʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʩʘʤʦʧʨʝʟʝʥʪʘʮʠʠ, ʦʙʝʜʥʷʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʡ 

ʢʦʤʧʦʥʝʥʪ ʦʙʱʝʥʠʷ. ɸʥʦʥʠʤʥʦʩʪʴ ʠ  ʩʥʠʞʝʥʠʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ 

ʚ ʧʨʦʮʝʩʩʝ ʦʙʱʝʥʠʷ ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʚʦʠ 

ʩʦʮʠʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. ʆʜʥʘʢʦ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 
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ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʪʨʝʤʣʝʥʠʝ ʧʨʝʦʜʦʣʝʪʴ ʥʝʜʦʩʪʘʪʢʠ ʚ ʵʪʦʡ ʩʬʝʨʝ, ʪʘʢ ʢʘʢ ʩʘʤʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʣʫʞʠʪ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʦʤʫ ʠ ʬʠʟʠʯʝʩʢʦʤʫ 

ʦʟʜʦʨʦʚʣʝʥʠʶ ʦʙʱʝʩʪʚʘ. ʀʥʪʝʨʥʝʪ ʚʩʸ ʰʠʨʝ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ: ʠʥʪʝʨʥʝʪ-ʢʘʬʝ, ʬʦʨʫʤʳ, ʛʨʫʧʧʳ ʜʨʫʞʝʩʢʠʭ 

ʙʝʩʝʜ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʘʭʦʜʷʪ ʜʨʫʟʝʡ, ʫʪʚʝʨʞʜʘʶʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʩʚʦʠʭ ʚʟʛʣʷʜʦʚ ʠʣʠ ʚʠʜʷʪ ʦʰʠʙʦʯʥʦʩʪʴ ʠʣʠ ʥʝʜʦʩʪʘʪʢʠ ʧʦʟʠʮʠʡ ʜʨʫʛʠʭ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʥʠʤʘʥʠʶ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʠʶ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʫʯʘʪ ʫʤʝʥʠʶ ʚʝʩʪʠ ʩʝʙʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʩʦʟʜʘʥʠʶ ʧʨʠ ʧʦʤʦʱʠ ʦʙʱʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ, ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʫʩʧʝʭʘ, ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʫʩʚʦʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʝʜʠʥʠʮʫ ʫʯʝʙʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʪʨʝʙʫʶʪ ʨʝʰʝʥʠʷ 

ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: ʧʨʦʙʣʝʤʘ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʚʠʪʠʷ ʤʦʟʛʘ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʚʟʘʠʤʦʩʚʷʟʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʦʠʩʢʝ ʠ ʘʥʘʣʠʟʝ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʨʝʙʫʶʪ ʥʘʫʯʥʦʛʦ ʨʝʰʝʥʠʷ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ: ʢʘʢ ʚʣʠʷʝʪ ʥʘ 

ʤʦʟʛ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʚ ʮʝʣʷʭ 

ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ ʫʩʚʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʚʦʟʨʘʩʪʥʦʤ ʵʪʘʧʝ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʠ ʢʘʢʦʚ 

ʧʨʝʜʝʣʴʥʳʡ ʦʙʲʸʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʠ 

ʩʚʦʙʦʜʝ ʠ ʢʨʠʪʠʯʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʦʙʫʯʝʥʠʝ ʚ ʨʘʤʢʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʢʘʢʦʚʦ ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠ ʵʪʦʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʠ ʪʘʢʦʝ 

ʦʙʫʯʝʥʠʝ ʠʥʠʮʠʠʨʦʚʘʥʠʶ ʥʦʚʳʭ ʠʜʝʡ ʠʣʠ ʦʥʦ ʨʘʩʩʯʠʪʘʥʦ ʥʘ 

ʨʝʧʨʦʜʫʢʮʠʶ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʫʞʝ ʛʦʪʦʚʳʭ ʟʥʘʥʠʡ, ʚʩʝʛʜʘ ʣʠ 

ʦʟʜʦʨʘʚʣʠʚʘʝʪ ʤʦʟʛ ʠ ʤʦʟʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʝ ʪʝʩʪʦʚ, ʝʩʣʠ ʫ 

ʯʝʣʦʚʝʢʘ ʥʝ ʪʝʩʪʦʚʦʝ, ʘ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʝ, ʦʙʨʘʟʥʦʝ, ʪʚʦʨʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʣʠ ʢʣʠʧʦʚʦʝ ʤʳʰʣʝʥʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ 

ʤʠʬʦʣʦʛʠʯʝʩʢʦʛʦ, ʢʘʢ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʶ ʩʦʟʥʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʥʘʚʷʟʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʜʦ ʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʩʞʠʤʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʠ ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ, ʷʚʣʷʝʪʩʷ ʣʠ ʟʘʜʘʯʝʡ ʤʦʟʛʘ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʵʢʦʥʦʤʠʪʴ ʠʣʠ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ? ʕʪʠ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʠ 

ʧʨʦʙʣʝʤʳ ʛʦʚʦʨʷʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ, ʫʯʠʪʳʚʘʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 
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ʬʦʨʤʳ, ʤʝʪʦʜʳ, ʧʨʠʸʤʳ, ʪʝʭʥʦʣʦʛʠʠ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ  

ʠʥʪʝʣʣʝʢʪʘ ʣʠʯʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʥʝʡʨʦʦʙʨʘʟʦʚʘʥʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʣʠʯʥʦʩʪʠ. 
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The article analyzes the experience of organizing distance learning for teachers to 

prepare students for centralized testing.  

Key words: maths; distance learning; centralized testing. 

ɺʚʝʜʝʥʠʝ. ɺ 2020 ʛʦʜʫ ʚ ʩʚʷʟʠ ʩ ʵʧʠʜʝʤʠʝʡ COVID19 ʥʘ ʙʘʟʝ 

ʤʠʥʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʚʤʝʩʪʦ ʧʨʠʚʳʯʥʳʭ 

ʚʩʝʤ ʦʯʥʳʭ ʢʫʨʩʦʚ ʩ ʦʪʨʳʚʦʤ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʝʩʢʦʣʴʢʦ 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʢʫʨʩʦʚ ʚ ʉɼʆ Moodle ʜʣʷ ʫʯʠʪʝʣʝʡ ʤʘʪʝʤʘʪʠʢʠ. ʗ, ʢʘʢ 

ʣʝʢʪʦʨ, ʨʘʟʨʘʙʦʪʘʣ ʠ ʧʨʦʚʝʣ ʟʘʥʷʪʠʷ ʚ ʜʚʫʭ ʛʨʫʧʧʘʭ ʫʯʠʪʝʣʝʡ. ɺ ʩʪʘʪʴʝ 

ʭʦʯʫ ʨʘʩʩʢʘʟʘʪʴ ʦ ʤʦʝʤ ʦʧʳʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʩʣʫʰʘʪʝʣʷʤʠ ʚ ʨʘʤʢʘʭ 

ʵʪʠʭ ʢʫʨʩʦʚ ʠ ʦ ʩʪʨʫʢʪʫʨʝ ʟʘʥʷʪʠʡ.  

ʅʘ ʢʫʨʩʘʭ ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʘ ʣʝʢʮʠʷ (2 ʯʘʩʘ) ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʥʷʪʠʝ (2 ʯʘʩʘ). ɼʘʣʝʝ ʩʣʫʰʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʣʠ ʥʘʧʠʩʘʪʴ ʢʦʥʪʨʦʣʴʥʫʶ 

ʨʘʙʦʪʫ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʚ ʉɼʆ ʄʆʀʈʆ ʙʳʣ ʩʦʟʜʘʥ ʨʘʟʜʝʣ, ʚ ʢʦʪʦʨʦʤ ʤʥʝ 

ʥʘʟʥʘʯʠʣʠ ʨʦʣʴ çʧʨʝʧʦʜʘʚʘʪʝʣʴè, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʨʘʟʤʝʩʪʠʪʴ ʘʥʥʦʪʘʮʠʶ 

ʣʝʢʮʠʠ ʠ ʩʘʤʫ ʣʝʢʮʠʶ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʟʘʜʘʥʠʷ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉɼʆ ʄʆʀʈʆ ʩ ʢʫʨʩʦʤ ʘʚʪʦʨʘ 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʟʘʥʷʪʠʡ ʙʳʣʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʫʯʠʪʝʣʝʡ ʥʘ ʪʦ, ʯʪʦ 

ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʜʦ ʨʘʩʩʢʘʟʘʪʴ ʫʯʘʱʠʤʩʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʢ ʎʊ. 

ʉʦʜʝʨʞʘʥʠʝ ʣʝʢʮʠʠ ʧʦ ʧʫʥʢʪʘʤ. 1. ɸʥʘʣʠʟ ʈʊ. ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʈʀʂɿ ʧʦʤʦʛʘʝʪ ʫʯʘʱʠʤʩʷ ʠ ʫʯʠʪʝʣʷʤ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʎʊ. 

ʕʪʘ ʧʦʤʦʱʴ (ʚʦʟʤʦʞʥʦ ʥʝʦʩʦʟʥʘʥʥʘʷ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʝʤʳ ʠ 

ʪʠʧʳ ʟʘʜʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʝʩʷ ʥʘ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʵʪʘʧʘʭ ʈʊ ʠ ʚ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʤ ʪʝʩʪʝ, ʩʦʚʧʘʜʘʶʪ ʩ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ 

ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʎʊ. ɹʦʣʝʝ ʪʦʛʦ, ʜʘʞʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʪʝʩʪʝ ʥʘ ʎʊ 

ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ ʦʩʪʘʸʪʩʷ ʪʘʢʠʤ ʞʝ, ʢʘʢ ʥʘ ʈʊ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʚʦʜʠʣʠʩʴ ʜʚʝ ʪʘʙʣʠʮʳ ʩ ʘʥʘʣʠʟʦʤ ʈʊ 2,3 ʵʪʘʧʘ 2019 

ʛʦʜʘ ʠ ʎʊ2019 ʠ ʘʥʘʣʦʛʠʯʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ 2020 ʛʦʜʘ (ʥʘʧʨ., ʩʤ. ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʛʠʷ 

2019 ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ 

ʪʝʩʪ 

ɸ1 ʏʠʩʣʦʚʘʷ ʧʨʷʤʘʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘ ʥʝʡ. 

ʊʨʠʛʦʥʦʤʝʪʨʠʷ. 

ɺ9 ʌʫʥʢʮʠʠ. ʏʝʪʥʦʩʪʴ / ʥʝʯʝʪʥʦʩʪʴ / 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ. 

2019 ʈʊ 3 ʵʪʘʧ ʚʘʨ 1 

ɸ3 ʏʠʩʣʦʚʘʷ ʧʨʷʤʘʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘ ʥʝʡ. 

ɺ2 ʌʫʥʢʮʠʠ. ʏʝʪʥʦʩʪʴ/ʥʝʯʝʪʥʦʩʪʴ/ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

2019 ʈʊ 2 ʵʪʘʧ ʚʘʨ 1 

ɸ1 ʏʠʩʣʦʚʘʷ ʧʨʷʤʘʷ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ. 

ɺ9 ʌʫʥʢʮʠʠ. ʏʝʪʥʦʩʪʴ/ʥʝʯʝʪʥʦʩʪʴ/ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʎʊ 2019 
ɸ1 ʏʠʩʣʦʚʘʷ ʧʨʷʤʘʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘ ʥʝʡ.  

ɺ7 ʌʫʥʢʮʠʠ.ʏʝʪʥʦʩʪʴ/ʥʝʯʝʪʥʦʩʪʴ/ ʧʝʨʠʦʜʠʯʥʦʩʪʴ 

ʆʩʥʦʚʥʦʡ ʧʦʩʳʣ: ʠʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʫʯʠʪʝʣʷʤ ʠ ʘʙʠʪʫʨʠʝʥʪʘʤ ʥʝ 

ʧʨʦʩʪʦ ʧʦʚʪʦʨʷʪʴ ʚʩʝ ʧʦʜʨʷʜ ʪʝʤʳ ʠ ʤʘʪʝʨʠʘʣʳ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʟʘ ʢʫʨʩ 
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ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʪʴ ʪʝʤ 30²32 ʟʘʜʘʯʘʤ, 

ʢʦʪʦʨʳʝ ʜʦ ʎʊ ʧʷʪʴ ʨʘʟ ʚʩʪʨʝʯʘʣʠʩʴ ʥʘ ʈʊ (2 ʵʪʘʧʘ ʧʦ 2 ʚʘʨʠʘʥʪʘ ʠ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʪʝʩʪ ʥʘ ʩʘʡʪʝ ʈʀʂɿ). 

ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮ ʩʣʫʰʘʪʝʣʠ ʜʦʣʞʥʳ ʙʳʣʠ ʫʚʠʜʝʪʴ, ʥʘ ʢʘʢʠʝ ʪʝʤʳ 

ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʎʊ 2020 ʛʦʜʘ. 

2. ʇʨʠ ʟʘʥʷʪʠʷʭ ʩʦ ʰʢʦʣʴʥʠʢʘʤʠ ʫʯʠʪʝʣʷ ʜʦʣʞʥʳ ʨʘʟʚʝʠʚʘʪʴ 

ʩʣʝʜʫʶʱʠʡ ʤʠʬ: ʤʥʦʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʟʘʜʘʥʠʷ ʚ ʪʝʩʪʝ ʨʘʟʤʝʱʘʶʪʩʷ ʧʦ 

ʚʦʟʨʘʩʪʘʥʠʶ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʠ ʚʳʧʦʣʥʷʪʴ ʠʭ ʥʫʞʥʦ ʧʦ ʧʦʨʷʜʢʫ. 

ʆʜʥʘʢʦ ʧʦʥʷʪʠʝ ʩʣʦʞʥʦʩʪʠ ï ʜʦʚʦʣʴʥʦ ʩʫʙʲʝʢʪʠʚʥʦʝ, ʠ, ʚʦʟʤʦʞʥʦ, 

ʥʝʢʦʪʦʨʳʝ ʟʘʜʘʥʠʷ ʠʟ ʯʘʩʪʠ ɹ ʠʤʝʥʥʦ ʜʣʷ ʥʠʭ ʥʝ ʙʫʜʫʪ ʪʨʫʜʥʳʤʠ. 

ʉʣʦʞʠʣʦʩʴ ʤʥʝʥʠʝ, ʯʪʦ ʚʩʝ ʟʘʜʘʯʠ ʯʘʩʪʠ ɹ ʩʣʦʞʥʳʝ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʯʝʤ ʣʶʙʦʝ ʟʘʜʘʥʠʝ ʯʘʩʪʠ ɸ. ʕʪʦ ʥʝ ʪʘʢ ʦʩʦʙʝʥʥʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ɺ ʣʶʙʦʤ ʚʘʨʠʘʥʪʝ, ʧʨʝʜʣʦʞʝʥʥʦʤ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʠ, 

ʙʫʜʝʪ 3ï5 ʟʘʜʘʥʠʡ ʚ ʯʘʩʪʠ ɸ, ʧʨʘʚʠʣʴʥʦ ʨʝʰʠʪʴ ʢʦʪʦʨʳʝ ʥʝ ʦʯʝʥʴ 

ʧʨʦʩʪʦ, ʠ 4ï5 ʟʘʜʘʯ ʚ ʯʘʩʪʠ ɹ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʪʝʣʠ ʚʧʦʣʥʝ ʤʦʛʣʠ ʙʳ 

ʚʢʣʶʯʠʪʴ ʠ ʚ ʯʘʩʪʴ ɸ. 

ʗ ʨʝʢʦʤʝʥʜʫʶ ʫʯʠʪʝʣʶ ʟʘʨʘʥʝʝ ʧʦʜʩʢʘʟʘʪʴ, ʚ ʢʘʢʦʡ ʧʨʠʤʝʨʥʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʡ ʰʢʦʣʴʥʠʢ ʙʫʜʝʪ ʨʝʰʘʪʴ ʪʝʩʪʦʚʳʝ 

ʟʘʜʘʥʠʷ: ʩʥʘʯʘʣʘ ʧʨʦʩʪʳʝ ï ʧʦʪʦʤ ʩʣʦʞʥʳʝ, ʠʣʠ ʥʘʦʙʦʨʦʪ.  

ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʩʚʦʝʡ ʩʪʨʘʪʝʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʥʝʜʝʣʶ ʨʝʰʠʪʴ 3ï4 

ʪʝʩʪʘ (ʥʘ ʢʘʞʜʳʡ ʦʪʚʦʜʠʪʴ ʧʦ 180 ʤʠʥʫʪ), ʞʝʣʘʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʪʘʢʠʤ, ʢʦʪʦʨʳʝ ʈʀʂɿ ʧʨʝʜʣʘʛʘʣ ʥʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚ 

ʧʨʦʰʣʳʝ ʛʦʜʳ, ʠ ʦʪʤʝʯʘʪʴ ʫ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ 

ʝʝ ʨʝʰʝʥʠʷ. ɸʥʘʣʠʟʠʨʫʷ ʟʘʪʝʤ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʪʝʩʪʘ, 

ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʚ ʢʘʢʠʭ ʟʘʜʘʥʠʷʭ ʜʦʧʫʩʢʘʣʠ ʙʦʣʴʰʝ ʦʰʠʙʦʢ: ʚ ʪʝʭ, 

ʯʪʦ ʨʝʰʘʣʠ ʚ ʥʘʯʘʣʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠʣʠ ʚ ʢʦʥʮʝ. ʇʦʩʪʘʨʘʡʪʝʩʴ ʧʦʥʷʪʴ, 

ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʚʣʘʜʝʥʠʷ ʧʨʝʜʤʝʪʦʤ, ʯʪʦ ʣʫʯʰʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʫʯʘʱʝʛʦʩʷ: ʨʝʰʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʚ ʥʘʯʘʣʝ (ʢʦʛʜʘ ʦʥʠ ʝʱʝ ʥʝ 

ʫʩʪʘʣʠ) ʠʣʠ ʚ ʢʦʥʮʝ ʦʪʚʝʜʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʫʩʪʘʚʰʝʤ 

ʩʦʩʪʦʷʥʠʠ ʫʯʝʥʠʢ ʜʦʧʫʩʢʘʝʪ ʤʥʦʛʦ ʜʦʩʘʜʥʳʭ ʦʰʠʙʦʢ ʧʨʠ ʨʝʰʝʥʠʠ 

ʩʦʚʩʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʟʘʜʘʯ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʣʫʯʰʝʡ ʩʪʨʘʪʝʛʠʝʡ 

ʨʝʰʠʪʴ ʩʨʘʟʫ ʞʝ 8ï10 ʧʝʨʚʳʭ ʟʘʜʘʯ ʪʝʩʪʘ ʠ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ 

ʦʩʪʘʣʴʥʳʤ ʟʘʜʘʥʠʷʤ, ʙʫʜʫʯʠ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʦʥ 

ʫʞʝ ʟʘʨʘʙʦʪʘʣ. ʅʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ, ʥʘʠʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ 

ʘʙʠʪʫʨʠʝʥʪʦʚ, ʚʦʟʤʦʞʥʘ ʠ ʜʨʫʛʘʷ ʩʪʨʘʪʝʛʠʷ: ʚʟʷʪʴʩʷ ʩʨʘʟʫ ʟʘ ʨʝʰʝʥʠʝ 

ʩʣʦʞʥʳʭ ʟʘʜʘʯ (ɸ15ïɸ20 ʠ ɺ8ïɺ12), ʯʪʦʙʳ ʥʝ ʚʦʣʥʦʚʘʪʴʩʷ ʧʦ ʧʦʚʦʜʫ 

ʦʩʪʘʚʰʝʛʦʩʷ ʚʨʝʤʝʥʠ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʝʨʝʡʪʠ ʢ ʨʝʰʝʥʠʶ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʟʘʜʘʯ ɸ1ïɸ10.  
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ɺ ʣʝʢʮʠʠ ʷ ʥʘʩʪʘʠʚʘʶ ʥʘ ʪʦʤ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʩʪʦʠʪ ʥʘʫʯʠʪʴ 

ʰʢʦʣʴʥʠʢʦʚ ʪʨʘʪʠʪʴ ʧʝʨʚʳʝ 3ï5 ʤʠʥʫʪ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚʘʨʠʘʥʪʘ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʦʪʤʝʪʠʪʴ ʜʣʷ ʩʝʙʷ ʟʘʜʘʯʠ ʠʟ ʦʙʝʠʭ ʯʘʩʪʝʡ ʪʝʩʪʘ, ʘʣʛʦʨʠʪʤʳ 

ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ. ʉʪʦʠʪ ʠʤ ʜʘʞʝ ʩʜʝʣʘʪʴ ʢʨʘʪʢʠʝ ʧʦʤʝʪʢʠ ʚ 

ʩʘʤʦʤ ʣʠʩʪʠʢʝ ʩ ʟʘʜʘʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʥʘʧʠʩʘʪʴ ʦʢʦʣʦ ʟʘʜʘʯʠ çʟʘʤʝʥʘè, 

çʦʜʥʦʨʦʜʥʦʩʪʴè ʠʣʠ çʨʘʟʣʦʞʠʪʴ ʥʘ ʤʥʦʞʠʪʝʣʠè). 

ɺ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʶʙʦʛʦ ʩʙʦʨʥʠʢʘ 

ʟʘʜʘʯ, ʥʝ ʙʳʚʘʝʪ ʥʝʛʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʥʠʡ, ʘ ʪʝʤ ʙʦʣʝʝ ʦʰʠʙʦʢ 

ʚ ʟʘʜʘʥʠʷʭ ʠʣʠ ʦʪʚʝʪʘʭ. ɺʩʝ ʟʘʜʘʥʠʷ ʧʨʦʭʦʜʷʪ ʪʱʘʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ 

ʤʥʦʛʠʭ ʵʢʩʧʝʨʪʦʚ. ʇʦʵʪʦʤʫ, ʥʘʜʦ ʦʙʲʷʩʥʠʪʴ ʫʯʝʥʠʢʘʤ, ʯʪʦ ʝʩʣʠ ʦʪʚʝʪ ʚ 

ʟʘʜʘʥʠʠ ʯʘʩʪʠ ɸ ʥʝ ʩʦʚʧʘʜʘʝʪ ʥʠ ʩ ʦʜʥʠʤ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʣʠ ʚ 

ʟʘʜʘʥʠʠ ʯʘʩʪʠ ɺ ʧʦʣʫʯʘʝʪʩʷ ʥʝ ʮʝʣʳʡ ʦʪʚʝʪ, ʪʦ ʰʢʦʣʴʥʠʢ ʜʦʣʞʝʥ ʠʩʢʘʪʴ 

ʦʰʠʙʢʫ ʚ ʩʚʦʝʤ ʨʝʰʝʥʠʠ ʠ ʚʳʯʠʩʣʝʥʠʷʭ. ʏʘʩʪʦ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʧʨʦʩʪʦʡ 

ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴʶ. ʆʙʲʷʩʥʠʪʝ ʘʙʠʪʫʨʠʝʥʪʘʤ, ʯʪʦ ʦʜʥʘʢʦ ʠ ʥʝ ʥʘʜʦ 

ʩʧʝʰʠʪʴ ʨʘʜʦʚʘʪʴʩʷ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʟ ʯʘʩʪʠ ɸ ʦʥʠ 

ʧʦʣʫʯʠʣʠ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʝʩʪʴ ʩʨʝʜʠ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ. ʕʪʦ ʝʱʝ ʥʝ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʠ ʝʩʪʴ ʧʨʘʚʠʣʴʥʳʡ. ʉʦʩʪʘʚʠʪʝʣʠ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʪʱʘʪʝʣʴʥʦ ʧʨʦʩʯʠʪʳʚʘʶʪ ʪʘʢʞʝ ʠ ʥʝʧʨʘʚʠʣʴʥʳʝ ʚʘʨʠʘʥʪʳ 

ʦʪʚʝʪʘ. ɺʩʝ ʦʥʠ ʧʦʣʫʯʘʶʪʩʷ  ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ 

ʰʢʦʣʴʥʠʢʦʚ. 

3. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʪʝʩʪʦʚ. 

ɺʩʝ ʟʘʜʘʯʠ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ 5ï10-ʤʠʥʫʪʥʦʝ ʨʝʰʝʥʠʝ, ʠ 

ʚ ʥʠʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʛʨʦʤʦʟʜʢʠʭ ʚʳʯʠʩʣʝʥʠʡ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʰʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʟʘʜʘʯʠ ʫʞʝ ʚʳʧʦʣʥʝʥʦ 4ï5 ʦʧʝʨʘʮʠʡ, ʘ ʦʥʘ ʚʩʝ ʝʱʝ 

ʥʝ ʨʝʰʝʥʘ, ʟʥʘʯʠʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʰʢʦʣʴʥʠʢ ʩʜʝʣʘʣ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʦʰʠʙʢʫ ʠʣʠ ʚʳʙʨʘʣ ʥʝʨʘʮʠʦʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʦʥ 

ʥʝ ʟʘʤʝʪʠʣ ʧʦʜʭʦʜʷʱʝʡ ʟʘʤʝʥʳ ʧʝʨʝʤʝʥʥʳʭ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʣ 

ʧʦʜʭʦʜʷʱʫʶ ʬʦʨʤʫʣʫ ʩʦʢʨʘʱʝʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ ʠʣʠ ʥʝ ʟʘʤʝʪʠʣ 

ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʳʨʘʞʝʥʠʷ. ʇʦʤʥʠʪʝ, ʯʪʦ ʟʘʤʝʥʘ ʧʝʨʝʤʝʥʥʦʡ ʵʬʬʝʢʪʠʚʥʘ 

ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ, ʥʦ ʠ ʜʘʞʝ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 

ʚʳʨʘʞʝʥʠʡ. 

ʇʨʠ ʚʳʯʠʩʣʝʥʠʷʭ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʫʧʨʦʱʝʥʠʷʭ ʚʳʨʘʞʝʥʠʡ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʩʣʝʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ: 

¶ ʇʨʝʞʜʝ ʯʝʤ ʥʘʯʠʥʘʪʴ ʣʶʙʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, 

ʫʧʨʦʩʪʠʪʝ ʚʳʨʘʞʝʥʠʝ: ʚʳʥʝʩʠʪʝ ʦʙʱʠʡ ʤʥʦʞʠʪʝʣʴ ʟʘ ʩʢʦʙʢʠ, ʧʨʠʚʝʜʠʪʝ 

ʧʦʜʦʙʥʳʝ ʩʣʘʛʘʝʤʳʝ. 

¶ ʇʨʦʘʥʘʣʠʟʠʨʫʡʪʝ ʚʥʝʰʥʠʡ ʚʠʜ ʚʳʨʘʞʝʥʠʷ. ɺʦʟʤʦʞʥʦ, ɺʳ 

ʨʘʩʧʦʟʥʘʝʪʝ ʬʨʘʛʤʝʥʪʳ ʠʟʚʝʩʪʥʳʭ ɺʘʤ ʬʦʨʤʫʣ ʩʦʢʨʘʱʝʥʥʦʛʦ 

ʫʤʥʦʞʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʟʘʜʘʯʫ. 
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¶ ʏʘʩʪʦ ʟʘʤʝʥʘ ʧʝʨʝʤʝʥʥʦʡ ʧʦʤʦʛʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʟʘʜʘʯʫ. 
ɸ ʪʘʢʞʝ ʥʝ ʫʧʫʩʪʠʪʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʦʨʦʜʥʦʩʪʴʶ 

ʚʳʨʘʞʝʥʠʷ. 

¶ ʅʝ ʩʪʦʠʪ ʨʘʙʦʪʘʪʴ ʩ ʜʝʩʷʪʠʯʥʳʤʠ ʜʨʦʙʷʤʠ (ʢʨʦʤʝ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʚʩʝ 
ʯʠʩʣʘ ʟʘʜʘʥʳ ʚ ʪʘʢʦʤ ʚʠʜʝ). ʇʝʨʝʭʦʜʠʪʝ ʦʪ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ ʢ 

ʦʙʳʢʥʦʚʝʥʥʦʡ.  

¶ ɹʝʩʢʦʥʝʯʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʜʨʦʙʠ ʧʨʝʜʩʪʘʚʴʪʝ ʚ ʚʠʜʝ 

ʦʙʳʢʥʦʚʝʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʧʦʣʝʟʥʦ ʧʦʤʥʠʪʴ ʥʘʠʟʫʩʪʴ, ʯʪʦ 
1

0,(1)
9
= , 

10
0,(10)

99
= . 

¶ ʅʝ ʨʘʙʦʪʘʡʪʝ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʜʨʦʙʷʤʠ. ɽʩʣʠ ʤʦʞʥʦ ʙʝʟ ʦʩʦʙʳʭ 
ʩʣʦʞʥʦʩʪʝʡ ʧʝʨʝʡʪʠ ʢ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʨʦʙʠ, ʪʦ ʩʜʝʣʘʡʪʝ ʵʪʦ  

(
1 1 25

2 2
12 12 12
= + =). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘʜʦ ʠʭ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ 

ʮʝʣʦʛʦ ʯʠʩʣʘ ʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʨʦʙʠ: 
2 2

117 117
13 13

å õ
- =- +æ ö

ç ÷
. 

¶ ɽʩʣʠ ʚ ʚʳʨʘʞʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʳʭ 
ʙʦʣʴʰʠʭ ʯʠʩʝʣ, ʪʦ ʩʪʦʠʪ ʦʜʥʦ ʠʟ ʥʠʭ ʦʙʦʟʥʘʯʠʪʴ, ʥʘʧʨʠʤʝʨ, ʙʫʢʚʦʡ ʘ, 

ʦʩʪʘʣʴʥʳʝ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʘ ʠ ʟʘʥʷʪʴʩʷ ʫʧʨʦʱʝʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ 

ʚʳʨʘʞʝʥʠʷ. 

¶ ʇʦʣʝʟʥʦ ʢʚʘʜʨʘʪʥʳʝ ʪʨʝʭʯʣʝʥʳ ʨʘʩʢʣʘʜʳʚʘʪʴ ʥʘ ʤʥʦʞʠʪʝʣʠ. ʕʪʦ 

ʦʯʝʥʴ ʯʘʩʪʦ ʧʦʤʦʛʘʝʪ ʫʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʥʝ ʟʘʙʳʚʘʡʪʝ 

ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ɺʳ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʠʟʚʝʣʠ ʚʝʨʥʦ: ʧʝʨʝʤʥʦʞʴʪʝ ʩʢʦʙʢʠ ï 

ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴʩʷ ʠʩʭʦʜʥʳʡ ʪʨʝʭʯʣʝʥ. 

¶ ʇʨʠ ʧʨʠʚʝʜʝʥʠʠ ʜʨʦʙʝʡ ʢ ʦʙʱʝʤʫ ʟʥʘʤʝʥʘʪʝʣʶ ʠʱʠʪʝ ʥʘʠʤʝʥʴʰʠʡ 

ʦʙʱʠʡ ʟʥʘʤʝʥʘʪʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʨʘʟʣʦʞʠʪʝ ʚʩʝ ʟʥʘʤʝʥʘʪʝʣʠ 

ʜʨʦʙʝʡ ʥʘ ʤʥʦʞʠʪʝʣʠ.  

¶ ʅʝ ʩʪʦʠʪ ʚ ʧʨʦʮʝʩʩʝ ʚʳʯʠʩʣʝʥʠʡ ʟʥʘʯʝʥʠʡ ʜʨʦʙʝʡ ʧʝʨʝʤʥʦʞʘʪʴ 
ʯʠʩʣʘ ʚ ʯʠʩʣʠʪʝʣʝ ʠ ʟʥʘʤʝʥʘʪʝʣʝ. ʃʫʯʰʝ ʨʘʟʣʦʞʠʪʴ ʠʭ ʥʘ ʤʥʦʞʠʪʝʣʠ. 

ʏʘʱʝ ʚʩʝʛʦ ʵʪʠ ʯʠʩʣʘ ʧʦʜʦʙʨʘʥʳ ʪʘʢ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʨʦʙʠ ʷʚʣʷʶʪʩʷ ʩʦʢʨʘʪʠʤʳʤʠ. 

¶ ʀʟʙʘʚʣʷʡʪʝʩʴ ʦʪ ʠʨʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʚʳʨʘʞʝʥʠʡ. 

¶ ɽʩʣʠ ʚ ʚʳʨʘʞʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʦʨʝʥʴ ʧʦʜ ʟʥʘʢʦʤ ʢʦʨʥʷ 

(ʥʘʧʨʠʤʝʨ, 3 2 2+  ʠʣʠ 3 7 5 2+ ), ʪʦ ʧʨʦʙʫʡʪʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 

ʧʦʜʢʦʨʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩ ʮʝʣʴʶ ʧʦʣʫʯʠʪʴ ʧʦʣʥʳʡ ʢʚʘʜʨʘʪ ʣʠʙʦ ʢʫʙ. 

ʇʦʤʥʠʪʝ, ʯʪʦ 
642 4 6a a a a= = =, 3 3a a= , 3 3a a- =-. 
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¶ ɺ ʟʘʜʘʯʘʭ çʩ ʤʦʜʫʣʷʤʠè ʘʥʘʣʠʟʠʨʫʡʪʝ ʟʥʘʢʠ ʚʳʨʘʞʝʥʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʟʥʘʢʦʤ ʤʦʜʫʣʷ ʧʨʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʷʭ 

ʧʝʨʝʤʝʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚʳʨʘʞʝʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʤʦʜʫʣʷ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ ʩʪʦʠʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ: 

Á ʀʩʧʦʣʴʟʫʡʪʝ, ʛʜʝ ʵʪʦ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦ, ʛʨʘʬʠʯʝʩʢʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʟʘʜʘʯʠ. ʀʩʧʦʣʴʟʫʡʪʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʟʘʧʠʩʠ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, ʘ ʠʤʝʥʥʦ: ʭʘʨʘʢʪʝʨ ʯʝʪʥʦʩʪʠ, 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ, ʤʦʥʦʪʦʥʥʦʩʪʴ, ʧʝʨʠʦʜʠʯʥʦʩʪʴ. 

Á ʅʝ ʟʘʙʳʚʘʡʪʝ ʚʳʧʠʩʘʪʴ ʆɼɿ ʧʝʨʝʤʝʥʥʦʡ ʠ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 
ʟʘʜʘʯʘ ʤʦʞʝʪ ʠʤʝʪʴ ʨʝʰʝʥʠʷ. ʀʥʦʛʜʘ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʫʩʣʦʚʠʝ ʠ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʇʨʦʚʝʨʴʪʝ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠ ʚʳʧʠʩʘʥʥʳʤ 

ʦʛʨʘʥʠʯʝʥʠʷʤ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʦʪʚʝʪʳ.  

Á ʇʦʤʥʠʪʝ, ʯʪʦ ʧʦʪʨʘʪʠʪʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʫʩʠʣʠʡ ʧʨʠ ʨʝʰʝʥʠʠ, 
ʝʩʣʠ ʚʦʩʧʦʣʴʟʫʝʪʝʩʴ, ʥʘʧʨʠʤʝʨ, ʟʘʤʝʯʝʥʥʦʡ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʚʳʨʘʞʝʥʠʡ 

ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʧʦʣʥʠʪʴ ʟʘʤʝʥʫ ʧʝʨʝʤʝʥʥʦʡ. 

Á ɽʩʣʠ ʠʤʝʝʪʩʷ 4, 6, 8, é ʤʥʦʞʠʪʝʣʝʡ ʠʣʠ ʩʣʘʛʘʝʤʳʭ, ʪʦ ʩʪʦʠʪ 

ʧʦʧʨʦʙʦʚʘʪʴ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʵʪʠ ʤʥʦʞʠʪʝʣʠ (ʩʣʘʛʘʝʤʳʝ) ʧʦ ʧʘʨʘʤ ʠ 

ʧʝʨʝʤʥʦʞʠʪʴ (ʩʣʦʞʠʪʴ) ʠʭ. ʄʦʞʝʪ ʙʳʪʴ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ 

ʟʘʤʝʥʫ ʧʝʨʝʤʝʥʥʦʡ. 

Á ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ɺʳ ʧʦʣʫʯʠʣʠ ʫʨʘʚʥʝʥʠʝ 3-ʡ ʠʣʠ  

4-ʡ ʩʪʝʧʝʥʠ, ʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʘ ʢʘʢʦʤ-ʪʦ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʚʳ ʥʝ ʟʘʤʝʪʠʣʠ 

ʟʘʤʝʥʫ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʥʘ ʤʥʦʞʠʪʝʣʠ. 

Á ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʩʫʤʤʳ ʠʣʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʨʥʝʡ ʢʚʘʜʨʘʪʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʡʪʝ ʪʝʦʨʝʤʫ ɺʠʝʪʘ. ʕʪʦ ʧʦʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ. ʅʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʦʥʘ ʧʨʠʤʝʥʷʝʤʘʷ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʜʠʩʢʨʠʤʠʥʘʥʪʝ. 

Á ʈʘʮʠʦʥʘʣʴʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ ʨʝʰʘʡʪʝ ʪʦʣʴʢʦ ʤʝʪʦʜʦʤ ʠʥʪʝʨʚʘʣʦʚ. 

ʅʝ ʩʪʦʠʪ ʧʨʠʜʫʤʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ çʤʝʪʦʜʳè!  

Á ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ çʚʳʯʝʨʢʠʚʘʡʪʝè 
ʦʜʠʥʘʢʦʚʳʝ ʤʥʦʞʠʪʝʣʠ ʚ ʦʙʝʠʭ ʯʘʩʪʷʭ ʫʨʘʚʥʝʥʠʷ ʠʣʠ ʥʝʨʘʚʝʥʩʪʚʘ. ʇʨʠ 

ʵʪʦʤ ʤʦʞʥʦ ʧʦʪʝʨʷʪʴ ʢʦʨʥʠ. ɺʳʥʦʩʠʪʝ ʦʙʱʠʡ ʤʥʦʞʠʪʝʣʴ ʟʘ ʩʢʦʙʢʠ ʠ 

ʘʥʘʣʠʟʠʨʫʡʪʝ ʧʦʣʫʯʝʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ. 

Á ʇʨʠʫʯʠʪʝ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʚʝʨʷʪʴ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʦʜʩʪʘʥʦʚʢʦʡ ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ (ʝʩʣʠ ʭ ï 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʧʦʩʪʦʨʦʥʥʠʝ ʢʦʨʥʠ. 

Á ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩ ʤʦʜʫʣʷʤʠ ʠʩʧʦʣʴʟʫʡʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ 
ʩʤʳʩʣ ʤʦʜʫʣʷ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ. 
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Á ɽʩʣʠ ʚʳʨʘʞʝʥʠʷ, ʩʪʦʷʱʠʝ ʧʦʜ ʟʥʘʢʘʤʠ ʤʦʜʫʣʝʡ, ʛʨʦʤʦʟʜʢʠʝ, ʪʦ 
ʧʨʦʘʥʘʣʠʟʠʨʫʡʪʝ ʚʥʝʰʥʠʡ ʚʠʜ ʫʨʘʚʥʝʥʠʷ (ʥʝʨʘʚʝʥʩʪʚʘ). ɺʦʟʤʦʞʥʦ, ɺʳ 

ʟʘʤʝʪʠʪʝ ʥʝʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʦʜʥʦʟʥʘʯʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʟʥʘʢʦʚ ʤʦʜʫʣʝʡ. 

Á ɿʘʜʘʯʠ ʥʘ ʥʘʭʦʞʜʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ (ʥʘʭʦʞʜʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ) ʯʘʱʝ ʚʩʝʛʦ ʥʘʜʦ ʨʝʰʘʪʴ, 

ʘʥʘʣʠʟʠʨʫʷ ʛʨʘʬʠʢ ʵʪʦʡ ʬʫʥʢʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʛʨʘʬʠʢʠ 

ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʦʨʷʜʦʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʛʨʘʬʠʢʦʚ. 

Á ʇʨʠ ʦʪʙʦʨʝ ʢʦʨʥʝʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʫʡʪʝ 
ʝʜʠʥʠʯʥʫʶ ʦʢʨʫʞʥʦʩʪʴ ʠʣʠ ʛʨʘʬʠʢʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

4. ʆʪʜʝʣʴʥʦ ʷ ʨʘʩʩʢʘʟʳʚʘʶ ʧʨʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʬʠʢʠ ʪʝʩʪʦʚʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. ʊ.ʝ. ʢʘʢ ʫʛʘʜʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. 

ɻʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʪʝʩʪʦʚ ʦʪ ʜʨʫʛʠʭ ʬʦʨʤ ʢʦʥʪʨʦʣʷ ï ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʷʩʥʷʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ ʠ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʠ ʚʳʙʦʨʘ 

ʦʪʚʝʪʘ ʚ ʪʝʩʪʝ. ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʧʨʦʚʝʨʷʝʪʩʷ ï ʚʝʨʥʳʡ ʣʠ ʧʦʣʫʯʝʥ 

ʦʪʚʝʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦ ʤʥʦʛʠʭ ʟʘʜʘʯʘʭ ʠ ʥʝ ʨʝʰʘʪʴ ʠʭ, ʘ ʣʠʰʴ 

ʫʛʘʜʳʚʘʪʴ ʚʝʨʥʳʝ ʦʪʚʝʪʳ. ʇʦʜʦʙʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʪʝʩʪʦʚʳʭ 

ʟʘʜʘʥʠʡ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʉʐɸ, ʛʜʝ ʢʥʠʛ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʘʢʪʠʢʘʤ ʨʝʰʝʥʠʷ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ï 

ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ. ɺ ɹʝʣʘʨʫʩʠ ʪʘʢʠʭ ʧʦʩʦʙʠʡ ʪʦʣʴʢʦ ʜʚʘ: [1, 2].  

ʋʯʠʪʝʣʷ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʠ ʧʦʜʭʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ 

ʜʣʷ ʩʣʘʙʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʫʯʘʱʠʭʩʷ. ɼʘʞʝ ʦʣʠʤʧʠʘʜʥʳʝ (ʘ ʫʯʘʩʪʥʠʢʦʚ 

ʦʣʠʤʧʠʘʜ ʫʞ ʪʦʯʥʦ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ çʩʣʘʙʳʤʠè) ʟʘʜʘʯʠ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ 

ʪʝʩʪʦʚʳʡ ʚʠʜ, ʤʦʛʫʪ ʩ ʫʩʧʝʭʦʤ ʨʝʰʘʪʴʩʷ ʧʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʵʪʦʡ ʢʥʠʛʠ. 

ɼʣʷ ʤʥʦʛʠʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʘ ʧʠʩʴʤʝʥʥʦʤ ʵʢʟʘʤʝʥʝ ʪʷʞʝʣʦ 

ʨʝʰʠʪʴ, ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʪʴ ʚʝʨʥʳʡ ʦʪʚʝʪ ʧʦʩʢʦʣʴʢʫ ʚ ʫʩʣʦʚʠʠ 

ʧʨʠʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ. ʇʨʠʚʦʜʠʪʩʷ ʟʘʜʘʯʘ ʠʟ ʢʦʥʢʫʨʩʘ 

çʂʝʥʛʫʨʫè, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪʩʷ ʠʩʧʦʣʴʟʫʷ ʧʦʜʭʦʜʳ ʦʧʠʩʘʥʥʳʝ ʚ ʣʝʢʮʠʠ.  

5. ʆʯʝʥʴ ʯʘʩʪʦ ʥʘ ʎʊ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʨʝʜʣʘʛʘʶʪ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʚʝʪ ʧʨʦʱʝ ʧʦʣʫʯʠʪʴ ʧʦʜʙʦʨʦʤ (ʠʩʧʦʣʴʟʫʷ, ʥʘʧʨʠʤʝʨ, ʛʨʘʬʠʢʠ 

ʬʫʥʢʮʠʡ).  

ɺʦ ʤʥʦʛʠʭ ʟʘʜʘʯʘʭ, ʢʦʪʦʨʳʝ ʪʷʞʝʣʦ ʠʣʠ ʚʦʚʩʝ ʥʝʚʦʟʤʦʞʥʦ ʨʝʰʠʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʜʭʦʜʳ, ʣʝʛʢʦ ʥʘʡʪʠ ʦʪʚʝʪ, ʝʩʣʠ ʚʝʨʥʦ 

ʠʟʦʙʨʘʟʠʪʴ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʟʘʜʘʥʥʳʝ ʚ ʫʩʣʦʚʠʠ ʬʫʥʢʮʠʠ ʠ 

ʫʛʘʜʘʪʴ ʦʪʚʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʨʠʩʫʥʢʘ. ʅʘʧʦʤʥʠʤ, ʯʪʦ:  

¶ ʋʨʘʚʥʝʥʠʷ ʚʠʜʘ ( ) ( )f x g x= , ʛʜʝ ( )f x  ï ʚʦʟʨʘʩʪʘʶʱʘʷ ʬʫʥʢʮʠʷ, 

( )g x  ï ʫʙʳʚʘʶʱʘʷ ʬʫʥʢʮʠʷ ʠʤʝʶʪ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʝʰʝʥʠʷ, ʠ ʝʛʦ ʯʘʩʪʦ 
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ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʟʘʜʘʯʠ. 

¶ ʋʨʘʚʥʝʥʠʷ ʚʠʜʘ ( )h x C= , ʛʜʝ ( )h x  ï ʤʦʥʦʪʦʥʥʘʷ ʬʫʥʢʮʠʷ, ʉ ï 

ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ ʠʤʝʶʪ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʝʰʝʥʠʷ, ʠ ʝʛʦ ʯʘʩʪʦ ʤʦʞʥʦ 

ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʟʘʜʘʯʠ. 

¶ ʂʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ ʚʠʜʘ ( ) ( )f x g x= , ʝʩʣʠ ( )f x  ï ʧʨʠʥʠʤʘʝʪ 

ʟʥʘʯʝʥʠʷ ʥʝ ʙʦʣʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʉ, ʘ ( )g x  ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʥʝ 

ʤʝʥʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʉ ʯʘʩʪʦ ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʟʘʜʘʯʠ.  

ʆʙʳʯʥʦ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʨʝʰʘʶʪʩʷ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʚ ʪʝʩʪʝ 

(ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʢʦʥʮʝ ʯʘʩʪʠ ɺ). ʀʭ ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʪʴ. 

ʏʘʱʝ ʚʩʝʛʦ ʬʫʥʢʮʠʠ ( )f x  ʠ ( )g x  ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʦʛʦ ʪʠʧʘ. ʅʘʧʨʠʤʝʨ, 

ʦʜʥʘ ʠʟ ʥʠʭ ʧʦʢʘʟʘʪʝʣʴʥʘʷ, ʘ ʚʪʦʨʘʷ ï ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ ʣʠʙʦ ( )f x  ï 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ, ʘ ( )g x  ï ʢʚʘʜʨʘʪʠʯʥʘʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ɺ10 ʚ ʈʊ2 ʵʪʘʧʘ 2020 ʛʦʜʘ ʢʦʨʥʠ 

ʥʘʜʦ ʧʦʜʦʙʨʘʪʴ ʠʩʧʦʣʴʟʫʷ ʛʨʘʬʠʢʠ.  

6. ʇʦʜʚʦʜʠʤ ʠʪʦʛ: ʦʙʱʘʷ ʩʭʝʤʘ ʨʝʰʝʥʠʷ ʣʶʙʦʡ ʪʝʩʪʦʚʦʡ ʟʘʜʘʯʠ 

ʪʘʢʘʷ: 

Å ʧʨʦʯʠʪʘʪʴ ʫʩʣʦʚʠʝ,  

Å ʧʦʜʯʝʨʢʥʫʪʴ ʚʦʧʨʦʩ ʠ ʨʘʟʤʝʨʥʦʩʪʴ ʦʪʚʝʪʘ (ʯʘʩʳ, ʤʠʥʫʪʳ, ʤʝʪʨʳ, 

ʩʘʥʪʠʤʝʪʨʳé),  

Å ʧʦʥʷʪʴ ʯʪʦ ʥʘʜʦ ʥʘʡʪʠ,  

Å ʧʳʪʘʪʴʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʫ,  

Å ʧʨʦʚʝʨʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʦʪʚʝʪ (ʝʩʣʠ ʨʝʰʘʣʠ ʫʨʘʚʥʝʥʠʝ, ʪʦ ʣʫʯʰʝ 

ʚʩʝʛʦ ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʦʜʩʪʘʥʦʚʢʦʡ ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ), 

Å ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʚʧʠʩʘʪʴ ʦʪʚʝʪ ʚ ʙʣʘʥʢ, ʧʝʨʝʯʠʪʴ ʚʦʧʨʦʩ ʝʱʝ ʨʘʟ 

ʜʚʘʞʜʳ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ ʧʦʥʷʣʠ, ʯʪʦ ʦʪ ʘʙʠʪʫʨʠʝʥʪʘ 

ʪʨʝʙʫʝʪʩʷ, 

Å ʝʩʣʠ ʥʝ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ, ʪʦ ʧʳʪʘʝʤʩʷ ʫʜʘʣʠʪʴ ʥʝʚʝʨʥʳʝ 

ʚʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ, 

Å ʝʩʣʠ ʥʝ ʩʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ, ʪʦ ʧʳʪʘʝʤʩʷ ʫʛʘʜʘʪʴ ʦʪʚʝʪ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ (2ʯʘʩʘ). ʇʨʝʜʣʘʛʘʶʪʩʷ ʢ 

ʨʝʰʝʥʠʶ ʠ ʦʙʩʫʞʜʝʥʠʶ ʟʘʜʘʯʠ ʧʦ ʪʝʤʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʣʝʢʮʠʠ ʚ 

ʪʘʙʣʠʮʘʭ (ʘʥʘʣʠʟ ʜʚʫʭ ʵʪʘʧʦʚ ʈʊ2020 ʠ ʜʝʤʦʪʝʩʪʘ ʈʀʂɿ 2020). ʕʪʦ 

ʧʦʤʦʛʘʝʪ ʫʯʠʪʝʣʷʤ ʧʦʥʷʪʴ, ʢʘʢ ʠʤʝʥʥʦ ʷ ʨʝʢʦʤʝʥʜʫʶ ʧʨʦʚʦʜʠʪʴ 

ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʧʦʜʛʦʪʦʚʢʠ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ï ʩʪʦʠʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʪʦʣʴʢʦ ʧʦ ʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʘ ʈʊ. ʕʪʠ ʟʘʜʘʯʠ ʧʝʜʘʛʦʛʘʤ 

ʩʪʦʠʪ ʙʨʘʪʴ ʥʝ ʠʟ ʩʙʦʨʥʠʢʦʚ ʠ ʫʯʝʙʥʠʢʦʚ, ʘ ʠʟ ʪʝʩʪʦʚ ʈʀʂɿ ʧʨʝʜʳʜʫʱʠʭ 

ʣʝʪ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʢʘʞʜʦʡ ʟʘʜʘʯʝʡ, ʨʘʟʤʝʱʝʥʥʦʡ ʚ Moodle, ʙʳʣʦ 
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ʫʢʘʟʘʥʦ, ʚ ʢʘʢʦʤ ʛʦʜʫ ʦʥʘ ʧʨʝʜʣʘʛʘʣʘʩʴ ʈʀʂɿ. ʆʙʩʫʞʜʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ 

ʚ ʯʘʪʝ, ʟʘʢʨʝʧʣʝʥʥʦʤ ʚ ʉɼʆ ʄʆʀʈʆ. 

ɼʘʣʝʝ ʩʣʫʰʘʪʝʣʠ ʜʦʣʞʥʳ ʚ ʩʠʩʪʝʤʝ ʧʨʦʡʪʠ ʢʦʥʪʨʦʣʴʥʫʶ ʨʘʙʦʪʫ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʕʪʘ ʨʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʧʨʠʤʝʨʥʳʡ 

ʚʘʨʠʘʥʪ ʪʝʩʪʘ, ʢʦʪʦʨʳʡ ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ ʤʦʛ ʙʳʪʴ ʜʘʥ ʥʘ ʎʊ2020. 

ʆʪʚʝʪʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʰʘʪʝʣʝʡ ʧʨʠʩʳʣʘʣʠʩʴ ʤʥʝ ʚ ʩʠʩʪʝʤʝ 

Moodle, ʷ ʢʦʤʤʝʥʪʠʨʦʚʘʣ ʠ ʚʳʩʪʘʚʣʷʣ ʦʮʝʥʢʠ. ʉʦ ʤʥʦʛʠʤʠ ʧʝʜʘʛʦʛʘʤʠ 

ʚʝʣʘʩʴ ʧʝʨʝʧʠʩʢʘ ʚ ʤʝʥʶ çʩʦʦʙʱʝʥʠʷè ʉɼʆ ʄʆʀʈʆ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʤ 

ʣʠʯʥʦ ʟʘʜʘʪʴ ʤʥʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʣʫʰʘʪʝʣʝʡ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʢʫʨʩʦʚ, ʦʧʠʩʘʥʥʘʷ ʚ ʩʪʘʪʴʝ ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʣʝʢʪʦʨʘ ʠ ʫʯʠʪʝʣʝʡ ʙʳʣʘ ʫʜʦʙʥʘ ʠ ʧʦʣʝʟʥʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʝʜʘʛʦʛʦʚ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʩʳʣʢʠ 

мΦ ˣ͍͔͍͊ͪͤͦ ˿ ΦˢΦ ˸͔͙͊ͭͣ͊ͭ͊͟Υ ͔͔ͫͪͭ͟· ̇́Υ мл ͍͔͔ͨͪͦͪͤͤ·ͻ ͍ͫͨͦͫͦ͋ͦ ͎ͯ͊͒͊ͭΈ 
͍͙ͨͪ͊͡Έͤ·͚ ͍͔ͦͭͭΦ ˸͙ͤͫ͟Υ ˢ͍͔ͪͫΉ͍Σ нлмлΦ фп ͫΦ 
2. ɹʘʨʚʝʥʦʚ ʉ.ɸ. ʄʘʪʝʤʘʪʠʢʘ: ʩʝʢʨʝʪʳ ʎʊ: 10+1 ʧʨʦʚʝʨʝʥʥʳʡ ʩʧʦʩʦʙ ʫʛʘʜʘʪʴ 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. ʄʠʥʩʢ: ɸʚʝʨʩʵʚ, 2015. 111 ʩ. 
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ʇʨ. ʅʝʟʘʚʠʩʠʤʦʩʪʠ, 4, 220030, ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, bezverkh@bsu.by, konakh@bsu.by 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʢʫʨʩʘ ʚ ʨʘʤʢʘʭ ʯʪʝʥʠʷ ʜʠʩʮʠʧʣʠʥ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʠ çʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè 

ʩʪʫʜʝʥʪʘʤ  ʬʘʢʫʣʴʪʝʪʘ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ɹʝʣʦʨʫʩʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʙʫʯʘʶʱʠʤʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ çʂʦʤʧʴʶʪʝʨʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴè, çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʢʠʙʝʨʥʝʪʠʢʘè ʠ çɸʢʪʫʘʨʥʘʷ ʤʘʪʝʤʘʪʠʢʘè ɺ ʩʪʘʪʴʝ 

ʚʳʜʝʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʙʦʪʳ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʢʫʨʩʦʤ ʢʘʢ ʜʣʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ. ʆʮʝʥʠʚʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʪʘʢʦʡ 

ʬʦʨʤʳ ʨʘʙʦʪʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʪʨʫʜʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʠʩʪʘʥʮʠʦʥʥʳʡ ʢʫʨʩ; ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʜʠʩʮʠʧʣʠʥʘ; LMS Moodle; 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ; ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ON  THE  PROBLEMS  OF  LEARNING  

PROGRAMMING  REMOTELY  

A.A. Bezverkhi,  V.V. Konakh 

Belarusian State University   

Niezalieznasci Avenue, 4, Minsk, 220030, Belarus, bezverkh@bsu.by, konakh@bsu.by 

The article discusses the experience of developing and using a distance course within 

the framework of studying the courses ñProgrammingò and ñOperating Systemsò for 

students of the Faculty of Applied Mathematics and Computer Science of the Belarusian 

State University (specialties ñComputer Securityò, ñEconomical Cyberneticsò and 

ñActuarial Mathematicsò). The features of development and work with a distance course 

are highlighted both for the teacher and for students. The positive aspects of this form of 

work and the difficulties associated with it are evaluated. 

Key words: Distance course; theoretical course; LMS Moodle; individual work; higher 

education. 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ (ɼʆ), ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʘʚʢʫ ʦʙʫʯʘʶʱʠʤʩʷ ʦʩʥʦʚʥʦʛʦ ʦʙʲʝʤʘ 

ʠʟʫʯʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʝʤʳʭ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʫʯʘʝʤʳʤ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʦʩʚʦʝʥʠʶ ʠʟʫʯʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ [1]. 

ʆʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ɼʆ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʘʚʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʫʞʝ ʤʥʦʛʦ ʣʝʪ: ʯʪʝʥʠʝ 

ʣʝʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʟʝʥʪʘʮʠʡ ʠ ʧʨʦʝʢʪʦʨʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʩʪʫʜʝʥʪʦʚ ʚ ʩʠʩʪʝʤʘʭ çeUniversityè ʠ iRuner, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ (ʵʣʝʢʪʨʦʥʥʘʷ 

ʧʦʯʪʘ, ʬʦʨʫʤʳ, ʯʘʪʳ, Skype, é.), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʩʧʣʘʪʥʦʛʦ ʦʪʢʨʳʪʦʛʦ 

ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʝʢʪʘ çʀʥʪʝʨʥʝʪ-ʫʥʠʚʝʨʩʠʪʝʪ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʊʝʭʥʦʣʦʛʠʡè (ʀʅʊʋʀʊ) (http://www.intuit.ru). 

ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʨʘʙʦʪʳ ʧʨʝʦʙʣʘʜʘʣʠ ʘʫʜʠʪʦʨʥʳʝ. ʃʝʢʮʠʠ 

ʯʠʪʘʣʠʩʴ ʚ ʘʫʜʠʪʦʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʝʢʪʦʨʘ, ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʟʘʥʷʪʠʷ ʙʳʣʠ ʜʚʫʭ ʚʠʜʦʚ: 1) ʠʟʫʯʝʥʠʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ ʩ ʨʘʟʙʦʨʦʤ 

ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ ʥʘ ʜʦʩʢʝ; 2) ʦʪʣʘʜʢʘ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʚʳʧʦʣʥʝʥʠʝ 

ʧʨʦʛʨʘʤʤ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ. ʂʨʦʤʝ ʵʪʠʭ ʟʘʥʷʪʠʡ ʧʨʦʚʦʜʠʣʠʩʴ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʟʘʥʷʪʠʷ, ʛʨʫʧʧʦʚʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ. 

ʌʘʢʪʠʯʝʩʢʠ, ʙʳʣ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʘʢʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʪʫʜʝʥʪʘ.  

COVID-19 ʚʳʥʫʜʠʣ ʩʨʦʯʥʦ ʧʝʨʝʡʪʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʉʨʦʯʥʦ ʪʨʝʙʦʚʘʣʦʩʴ ʚʳʙʨʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʧʝʨʘʪʠʚʥʦ 

ʧʨʠʤʝʥʠʪʴ. ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ɹɻʋ 

ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘʣʘ ɹɻʋ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʩʠʩʪʝʤʫ edufpmi.bsu.by. ʆʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʙʘʟʝ ʩʚʦʙʦʜʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʥ-ʣʘʡʥ 

ʢʫʨʩʦʚ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ edufpmi.bsu.by. ʉʠʩʪʝʤʘ Moodle 

ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʬʦʨʤʦʡ ʦʙʫʯʝʥʠʷ ʥʘʨʷʜʫ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʬʦʨʤʘʤʠ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ (ʦʯʥʦʡ ʠ ʟʘʦʯʥʦʡ) ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʀʂʊ, ʦʙʫʯʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʙʝʟ ʣʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʝʤʦʛʦ, ʥʦ ʚʢʣʶʯʘʶʱʠʡ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʧʨʠʩʫʱʠʝ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ (ʮʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ, ʤʝʪʦʜʳ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ, ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ) [2]. ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʙʦʛʘʪʳʡ 

ʬʫʥʢʮʠʦʥʘʣ, ʜʦʩʪʘʪʦʯʥʫʶ ʛʠʙʢʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ ʚ 

ʧʨʠʤʝʥʝʥʠʠ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ ʢʘʬʝʜʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʦ 

ʩʠʭ ʧʦʨ ʩʠʩʪʝʤʫ edufpmi.bsu.by ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʠ 

http://www.intuit.ru/
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ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʝʝ ʧʨʠʤʝʥʝʥʠʶ. ʅʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ ʧʝʨʝʥʝʩʪʠ ʚʝʩʴ ʥʘʨʘʙʦʪʘʥʥʳʡ ʨʘʥʝʝ 

ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ (ʣʝʢʮʠʠ, ʧʨʝʟʝʥʪʘʮʠʠ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, 

ʪʝʩʪʳ ʠ ʪ.ʜ.) ʚ ʩʠʩʪʝʤʫ, ʜʣʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʢʫʨʩʘ 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʵʪʦʪ ʧʝʨʝʭʦʜ ʧʨʦʰʝʣ ʙʝʟ ʙʦʣʴʰʠʭ ʟʘʪʨʫʜʥʝʥʠʡ. 

ʈʘʙʦʪʘ ʩ ʩʠʩʪʝʤʦʡ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ. ɺʦ 

ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʩʪʫʜʝʥʪʳ ʙʳʣʠ ʦʙʷʟʘʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʩʚʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʧʦʨʪʘʣʝ, ʧʨʦʩʣʫʰʘʪʴ ʣʝʢʮʠʶ ʠʣʠ ʦʙʲʷʩʥʝʥʠʝ ʥʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʟʘʜʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʚʦʧʨʦʩʳ, ʦʙʩʫʜʠʪʴ ʚʦʟʥʠʢʘʶʱʠʝ 

ʧʨʦʙʣʝʤʳ ʚ ʯʘʪʝ ʠʣʠ ʚ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ, ʚʳʧʦʣʥʠʪʴ ʪʝʩʪʦʚʳʝ ʠʣʠ 

ʢʦʥʪʨʦʣʴʥʳʝ ʟʘʜʘʥʠʷ. ɺʪʦʨʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ï ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʨʝʤʷ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

edufpmi.bsu.by. ʇʦʜʚʝʜʝʤ ʠʪʦʛʠ ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ edufpmi.bsu.by. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ɼʆ [3]: 

Å ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ; 

Å  ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ 

ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʟʘʥʷʪʠʷʤ (ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʧʠʩʢʘ 

ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ, 

ʚʦʧʨʦʩʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʯʝʪʫ / ʵʢʟʘʤʝʥʫ ʠ ʜʨ.); 

Å ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ; 

Å  ʦʨʛʘʥʠʟʘʮʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʠʜʦʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ 

ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (ʬʦʨʫʤʦʚ, ʯʘʪʦʚ, ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʠ ʧʨ.); 

Å ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʘʢ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚʦʟʥʠʢʘʶʱʠʭ ʫ ʩʪʫʜʝʥʪʦʚ 

ʚʦʧʨʦʩʦʚ. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ [3] ʥʘʧʨʘʚʣʝʥʠʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʝʱʝ ʜʚʘ 

ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: 

Å  ʚʳʧʦʣʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʨʦʢʘʤʠ; 

Å  ʢʦʥʪʨʦʣʴ ʧʦʩʝʱʘʝʤʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ ʧʦ ʨʘʩʧʠʩʘʥʠʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ɼʆ ʚ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʥʘʩʳʱʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʯʝʙʥʳʭ 

ʪʝʤ, ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʫʚʝʣʠʯʠʪʴ ʜʦʣʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ 

ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʦʩʪʠ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʫʯʝʙʝ. 
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ʆʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʪʥʝʩʣʠʩʴ ʢ ʨʘʙʦʪʝ ʚ ʩʠʩʪʝʤʝ edufpmi.bsu.by, ʧʦʜʯʝʨʢʥʫʚ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʜʣʷ ʫʯʝʙʳ, ʨʘʙʦʪʘʪʴ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, 

ʛʜʝ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʥʝʪʫ, ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʩʝʙʷ ʪʝʤʧʝ. 

ʆʜʥʘʢʦ, ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʦʥ-ʣʘʡʥ ʨʝʞʠʤʝ ʚʳʷʚʠʣ ʠ ʨʷʜ ʧʨʦʙʣʝʤ: 

Å ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʧʨʠʰʣʦʩʴ ʩʨʦʯʥʦ ʜʦʨʘʙʘʪʳʚʘʪʴ ʜʠʜʘʢʪʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ, ʯʪʦ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ; 

Å ʚʦʟʥʠʢʘʶʪ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ 

ʩʪʫʜʝʥʪʦʚ; 

Å ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʣʦʞʠʪʩʷ ʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ, ʧʦʯʘʩʦʚʦʡ ʦʙʲʝʤ ʵʪʦʡ ʩʚʷʟʠ ʜʘʣʝʢʦ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ 

ʧʣʘʥʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

Å ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʧʦ ʧʨʦʚʝʨʢʝ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚ ʫʜʘʣʝʥʥʦʤ ʜʦʩʪʫʧʝ; 

Å ʥʝ ʚʩʝ ʩʪʫʜʝʥʪʳ ʜʦʩʪʘʪʦʯʥʦ ʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʙʦʪʝ ʚ ʦʥ-

ʣʘʡʥ ʨʝʞʠʤʝ, ʥʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʝ ʭʚʘʪʘʝʪ ʩʘʤʦʜʠʩʮʠʧʣʠʥʳ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʦʙʫʯʝʥʠʶ ʙʳʣ ʚʳʟʚʘʥ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʩʣʦʞʥʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ edufpmi.bsu.by. ʇʦʧʳʪʘʝʤʩʷ 

ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʬʘʢʪʦʨʫ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʟʘʢʨʳʪʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʠʪʦʛʦʚʳʡ ʪʝʩʪ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʥʝ 

ʫʜʘʣʦʩʴ ʥʘʙʨʘʪʴ ʥʠ ʦʜʥʦʤʫ ʠʟ ʫʯʘʱʠʭʩʷ, ʦʜʥʘʢʦ ʥʝʩʢʦʣʴʢʠʤ ʩʪʫʜʝʥʪʘʤ 

ʥʝ ʭʚʘʪʠʣʦ ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʨʝʭ ʙʘʣʣʦʚ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʫʤ. 

ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʥʘʙʨʘʣʠ ʦʪ ʪʨʠʜʮʘʪʠ ʙʘʣʣʦʚ ʠ ʚʳʰʝ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʪʨʠʜʮʘʪʠ ʚʦʩʴʤʠ ʙʘʣʣʦʚ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʫʩʚʦʷʝʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʢʫʨʩʝ. ʅʠʟʢʠʝ ʙʘʣʣʳ ʚ 

ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʳ ʩʦ ʩʣʫʯʘʡʥʳʤ ʠʣʠ ʥʘʤʝʨʝʥʥʳʤ ʧʨʦʧʫʩʢʦʤ ʟʘʜʘʥʠʡ. 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʪʨʫʜʥʝʥʠʡ ʚʳʟʚʘʣʠ ʟʘʜʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʘʥʘʣʠʟʦʤ ʢʦʜʦʚ ʧʨʦʛʨʘʤʤ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴʶ ʩʪʫʜʝʥʪʦʚ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ, ʩʪʫʜʝʥʪʳ 

ʦʩʪʘʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ: ʠʥʪʝʨʝʩʥʦʝ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʣʝʢʮʠʡ, ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʥʝʦʙʳʯʥʳʡ ʥʦʚʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ. 

ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʥʝʛʘʪʠʚʥʳʭ ʦʪʟʳʚʦʚ. ʅʝʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ 

ʦʪʤʝʪʠʣʠ ʯʨʝʟʤʝʨʥʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʥʠʡ, 

ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʠʟʫʯʝʥʠʝ ʪʝʤʳ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʩʠʩʪʝʤʘ, ʥʘ ʠʭ ʚʟʛʣʷʜ, ʠʥʦʛʜʘ ʥʝ ʟʘʩʯʠʪʳʚʘʣʘ ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʧʨʠ 

ʪʝʩʪʠʨʦʚʘʥʠʠ.  
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ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ edufpmi.bsu.by ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʝʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʢʫʨʩʝ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʚʤʝʩʪʝ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʟʫʯʝʥʠʝ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʜʨʫʛʠʭ ʚʫʟʘʭ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ [3ï7], ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʥʘ 

ʧʨʘʢʪʠʢʝ: 

Å ʥʘʧʦʣʥʝʥʠʝ ʜʠʩʮʠʧʣʠʥ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ; 

Å  ʨʘʟʨʘʙʦʪʢʘ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ; 

Å  ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ 

ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ; 

Å  ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʤʦʪʠʚʘʮʠʷ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʢ ʧʝʨʝʭʦʜʫ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ; 

Å  ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʫ ʩʪʫʜʝʥʪʦʚ 

ʩʘʤʦʜʠʩʮʠʧʣʠʥʳ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʘʥʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ; 

Å ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ 

ʦʮʝʥʦʢ ʦʙʤʘʥʥʳʤ ʧʫʪʝʤ;  

Å ʩʦʭʨʘʥʝʥʠʝ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʧʨʠ ʩʦʟʜʘʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 

ʪʠʨʘʞʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʵʣʝʢʪʨʦʥʥʳʭ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ ʠ ʧʨ.; 

Å ʧʨʠʚʣʝʯʝʥʠʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʝʙʥʦ-

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʢ ʨʘʟʨʘʙʦʪʢʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʜʣʷ 

ʧʦʤʦʱʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʚʝʨʩʠʠ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ; 

Å ʫʣʫʯʰʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʚʫʟʘ, 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ; 

Å ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʯʝʙʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʮʝʣʴʶ ʝʝ 

ʘʜʘʧʪʘʮʠʠ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʬʦʨʤʘʪʘ ʦʙʫʯʝʥʠʷ ʥʘʨʘʚʥʝ 

ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʟʘʥʷʪʠʝʤ ʚ ʘʫʜʠʪʦʨʠʠ. 
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ɺʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʪ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, 

ʧʨʠʚʥʦʩʷ ʩʚʦʡ ʚʢʣʘʜ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʬʦʨʤʘʭ, ʦʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʠʛʨʘʭ ʜʦ ʪʚʦʨʯʝʩʢʦʛʦ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʦʜʝʞʠ 

ʩ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʧʝʜʘʛʦʛʦʚ. ʕʪʦ ʤʝʪʦʜʳ ʠ 

ʤʦʪʠʚʘʮʠʷ, ʥʘʚʳʢʠ ʠ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʘ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʦʡ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʤʤʝʨʯʝʩʢʠʤ ʠ ʣʠʯʥʳʤ, ʤʝʞʜʫ 

ʨʘʙʦʪʦʡ ʠ ʠʛʨʦʡ ʨʘʟʤʳʚʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʣʘʪʬʦʨʤ ʠ 

ʩʝʨʚʠʩʦʚ ʷʚʣʷʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʣʦʱʘʜʢʘʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʧʦʣʫʯʝʥʠʝ 

ʧʨʠʙʳʣʠ. ʇʣʘʪʬʦʨʤʳ ʠ ʩʣʫʞʙʳ ʩʦʙʠʨʘʶʪ, ʘʛʨʝʛʠʨʫʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʦʛʨʦʤʥʳʝ 

ʦʙʲʝʤʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʣʦʜʝʞʴ ʛʝʥʝʨʠʨʫʝʪ ʦ ʩʝʙʝ (ʠ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʦ ʩʚʦʠʭ 

ʜʨʫʟʴʷʭ ʠ ʩʚʷʟʷʭ), ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʦʥʣʘʡʥ-ʩʨʝʜʘʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʝʚʨʘʱʘʝʪ 

ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʠ ʠʭ ʜʘʥʥʳʝ ʚ ʥʝʯʪʦ, ʯʪʦ ʤʦʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʮʝʣʷʭ ʠ ʧʨʦʜʘʪʴ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʠʤʝʶʪ 

ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʤʦʣʦʜʝʞʴʶ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ 

ʣʦʛʠʢʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ; prosumer; playbour; ʙʨʦʢʝʨʳ ʜʘʥʥʳʭ; 

ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ. 

PLAYBOUR  AND  PROSUMER - WHAT  DO  THESE  NEW  TERMS 

REFLECT  IN  THE  DIGITAL  ECONOMY?  

D.A. Bogdanova 

Federal Research Center çComputer Science and controlè  

of the Russian academy of sciences, Moscow, d.a.bogdanova@mail.ru 

A growing number of young people are active in the digital environment, contributing 

in a variety of ways, from collaboration in interactive games to creative expression on 

social media. The interaction of youth with digital technologies, viewed through the lens of 

the digital economy, is of a great interest to researchers. These are methods and motivation, 

skills and ways of creating a product in the process of interacting with the digital 

environment in an environment where the boundaries between commercial and personal, 

between work and play are blurring. Moreover, most of the platforms and services used are 

commercial platforms aimed at making a profit. Platforms and services collect, aggregate 
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and analyze the vast amounts of data that young people generate about themselves (and, in 

many cases, their friends and connections) as they navigate online environments. This 

process turns young people and their data into something that can be analyzed for 

marketing purposes and sold to advertisers. In other words, online platforms have a 

paradoxical and contradictory relationship with youth that is shaped by the logic of a data-

driven business model. 

Key words: Digital economy; prosumer; playbour; data brokers; digital platforms.  

 

ɺʚʝʜʝʥʠʝ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʞʠʟʥʴ 

ʤʦʣʦʜʝʞʠ. ɺʩʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʪ ʚ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʧʨʠʚʥʦʩʷ ʩʚʦʡ ʚʢʣʘʜ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʬʦʨʤʘʭ, ʦʪ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠʛʨʘʭ ʜʦ ʪʚʦʨʯʝʩʢʦʛʦ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʦʜʝʞʠ ʩ ʮʠʬʨʦʚʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʩʢʚʦʟʴ ʧʨʠʟʤʫ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʕʪʦ ʤʝʪʦʜʳ ʠ 

ʤʦʪʠʚʘʮʠʷ, ʥʘʚʳʢʠ ʠ ʩʧʦʩʦʙʳ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʘ ʚ ʧʨʦʮʝʩʩʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʮʠʬʨʦʚʦʡ ʩʨʝʜʦʡ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʢʦʤʤʝʨʯʝʩʢʠʤ ʠ ʣʠʯʥʳʤ, ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʠ ʠʛʨʦʡ ʨʘʟʤʳʚʘʶʪʩʷ.  

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʟʘʨʫʙʝʞʥʳʝ ʠ ʨʦʩʩʠʡʩʢʠʝ 

ʧʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʉʬʝʨʳ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ, ʪʝʧʝʨʴ ʤʝʥʷʶʪ ʩʚʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʣʘʡʥ ʟʘʥʷʪʠʷ ʥʝʨʝʜʢʦ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʳ 

ʠʛʨʳ ʠ ʨʘʟʚʣʝʯʝʥʠʷ, ʥʦ ʠ ʨʘʙʦʪʳ. ɺ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʜʘʞʝ ʚʦʟʥʠʢʣʠ 

ʥʦʚʳʝ ʪʝʨʤʠʥʳ: çplaybourè ï ʩʦʯʝʪʘʥʠʝ ʠʛʨʳ (play) ʠ ʨʘʙʦʪʳ (labour) ʠ 

çprosumerè ï ʩʦʯʝʪʘʥʠʝ ʩʦʟʜʘʪʝʣʷ (producer) ʠ ʧʦʪʨʝʙʠʪʝʣʷ (consumer), 

ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʡ ʬʘʥʘʪʳ ʠ ʠʛʨʦʢʠ ʟʘʥʠʤʘʶʪʩʷ 

ʥʘ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤʘʭ. ɺʦʟʥʠʢʰʝʤʫ ʬʝʥʦʤʝʥʫ ʧʦʩʚʷʱʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʈʦʩʩʠʠ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ 

ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʘʢʪʠʚʥʦ ʩʪʨʝʤʠʪʩʷ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʩʚʦʠʤ ʫʤʝʥʠʷʤ ʚ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ [1]. ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʤʠ ʚʠʜʘʤʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʝʪʩʷ ʤʦʣʦʜʝʞʴ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʩʦʯʝʪʘʷ 

ʨʘʟʚʣʝʯʝʥʠʝ ʠ ʨʘʙʦʪʫ.  

ɺʝʜʝʥʠʝ ʚʠʜʝʦ-ʙʣʦʛʘ. ʗʨʢʠʤʠ ʧʨʠʤʝʨʘʤʠ ʫʯʘʩʪʠʷ ʤʦʣʦʜʝʞʠ ʚ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʷʚʣʷʶʪʩʷ çʟʚʝʟʜʳè YouTube, ʛʜʝ ʪʝʭʥʠʯʝʩʢʠ ʠ 

ʙʠʟʥʝʩ-ʧʦʜʢʦʚʘʥʥʳʝ ʤʦʣʦʜʳʝ ʣʶʜʠ ʩʦʟʜʘʶʪ ʧʦʧʫʣʷʨʥʳʝ ʣʠʯʥʳʝ 

ʙʨʝʥʜʳ, ʩʦʟʜʘʚʘʷ ʚʠʜʝʦʨʦʣʠʢʠ ʦ ʢʨʘʩʦʪʝ ʠ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʧʦʜʯʝʨʢʠʚʘʷ 

ʩʚʦʶ ʢʫʣʴʪʫʨʥʫʶ ʠ ʨʘʩʦʚʫʶ ʩʧʝʮʠʬʠʢʫ, ʵʩʪʝʪʠʢʫ, ʮʝʥʥʦʩʪʠ ʠ ʥʦʨʤʳ. 

ʀʤʝʷ ʪʳʩʷʯʠ, ʘ ʠʥʦʛʜʘ ʠ ʤʠʣʣʠʦʥʳ ʟʨʠʪʝʣʝʡ ʠ ʧʦʜʧʠʩʯʠʢʦʚ, ʥʝʢʦʪʦʨʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ YouTube ʩʪʘʥʦʚʷʪʩʷ ʚʣʠʷʪʝʣʴʥʳʤʠ ʣʠʮʘʤʠ, 

ʟʘʨʘʙʘʪʳʚʘʶʱʠʤʠ ʥʝʤʘʣʳʝ ʜʝʥʴʛʠ, ʨʘʟʤʝʱʘʷ ʩʪʦʨʦʥʥʶʶ ʨʝʢʣʘʤʫ ʚ 
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ʩʚʦʝʤ ʢʦʥʪʝʥʪʝ ʠʣʠ ʩʦʪʨʫʜʥʠʯʘʷ ʩ ʢʦʤʧʘʥʠʷʤʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʚʠʜʝʦʨʦʣʠʢʦʚ ʦ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʜʫʢʪʘʭ ʠ ʫʩʣʫʛʘʭ. 

ʇʠʩʴʤʝʥʥʦʝ ʚʝʜʝʥʠʝ ʙʣʦʛʘ. ʇʠʩʴʤʝʥʥʳʝ ʙʣʦʛʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʷʚʣʷʶʪʩʷ ʧʦʩʝʱʘʝʤʳʤʠ ʤʝʩʪʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʜʣʷ 

ʤʦʣʦʜʝʞʠ ʢʘʢ ʥʘ ʣʠʯʥʳʭ ʚʝʙ-ʩʘʡʪʘʭ, ʪʘʢ ʠ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ Tumblr. ʋʯʠʪʳʚʘʷ ʵʚʦʣʶʮʠʶ ʵʢʦʩʠʩʪʝʤ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʙʣʦʛʠ ʦʙʳʯʥʦ ʨʘʙʦʪʘʶʪ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʢʘʥʘʣʘʤʠ 

YouTube ʠ Instagram, ʘ ʪʘʢʞʝ ʩʪʨʘʥʠʮʘʤʠ Facebook. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʧʨʠʤʝʨʦʤ ʤʦʣʦʜʝʞʥʳʭ ʙʣʦʛʦʚ ʷʚʣʷʶʪʩʷ ʙʣʦʛʠ ʦ ʤʦʜʝ ʠ ʩʪʠʣʝ ʛʜʝ 

ʤʦʣʦʜʳʝ ʘʚʪʦʨʳ ʩʦʙʠʨʘʶʪ ʘʫʜʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʠʣʝʡ. 

ʇʦʤʠʤʦ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʚʷʟʝʡ ʩ ʯʠʪʘʪʝʣʷʤʠ, ʦʥʠ ʠʥʦʛʜʘ 

ʧʦʣʫʯʘʶʪ ʜʦʭʦʜ ʟʘ ʩʯʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʠʟʚʝʩʪʥʳʤʠ ʤʦʜʥʳʤʠ 

ʙʨʝʥʜʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʥʩʠʨʫʶʪ ʧʫʙʣʠʢʘʮʠʠ ʦ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʜʫʢʪʘʭ. 

ʌʦʪʦʛʨʘʬʠʷ/ʀʩʢʫʩʩʪʚʦ/ɼʠʟʘʡʥ/ʊʦʨʛʦʚʣʷ. ʄʦʣʦʜʝʞʴ, ʫʚʣʝʯʝʥʥʘʷ 

ʢʫʣʠʥʘʨʠʝʡ, ʧʨʠʨʦʜʦʡ, ʤʦʜʦʡ, ʠʩʢʫʩʩʪʚʦʤ ʠ/ʠʣʠ ʜʠʟʘʡʥʦʤ, ʪʘʢʞʝ ʩʪʘʣʘ 

ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʧʫʙʣʠʢʫʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠ 

ʬʦʪʦʛʨʘʬʠʠ ʩʚʦʠʭ ʫʚʣʝʯʝʥʠʡ ʚ ʀʥʪʝʨʥʝʪʝ, ʩʦʙʠʨʘʷ ʘʫʜʠʪʦʨʠʶ 

ʧʦʜʧʠʩʯʠʢʦʚ. ʅʘʧʨʠʤʝʨ, 17-ʣʝʪʥʠʡ ʍʦʩʝ ʠʟ ʇʝʨʫ ʥʘʯʘʣ ʩʚʦʡ ʧʫʪʴ ʩ 

ʧʫʙʣʠʢʘʮʠʡ ʦ ʚʝʛʘʥʩʢʦʤ ʠʩʢʫʩʩʪʚʝ ʠ ʝʜʝ. ʉʣʝʜʫʷ ʦʙʱʝʡ ʪʨʘʝʢʪʦʨʠʠ, ʦʥ 

ʧʦʟʞʝ ʨʘʩʰʠʨʠʣ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʪʝʥʪʘ ʥʘ ʜʨʫʛʠʝ 

ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ YouTube ʠ Facebook, ʛʜʝ ʧʨʦʜʦʣʞʘʝʪ ʩʪʨʦʠʪʴ 

ʦʪʥʦʰʝʥʠʷ ʩʦ ʩʚʦʝʡ ʘʫʜʠʪʦʨʠʝʡ. ʊʨʠʥʘʜʮʘʪʠʣʝʪʥʷʷ ɸʣʠʥʘ ʄʦʨʩ ʠʟ ʉʐɸ 

ʥʘʯʘʣʘ ʩʚʦʡ ʧʫʪʴ ʚ ʬʫʜ-ʠʥʜʫʩʪʨʠʠ ʚ 10 ʣʝʪ, ʢʦʛʜʘ ʩʪʘʣʘ ʚʤʝʩʪʝ ʩ ʦʪʮʦʤ 

ʜʝʣʘʪʴ ʣʝʜʝʥʮʳ ʙʝʟ ʩʘʭʘʨʘ. ʉʝʛʦʜʥʷ Zollipops ʧʨʦʜʘʶʪʩʷ ʚ ʪʳʩʷʯʘʭ 

ʤʘʛʘʟʠʥʦʚ ʩʪʨʘʥʳ, ʘ ʦʙʲʝʤ ʧʨʦʜʘʞ ʠʩʯʠʩʣʷʝʪʩʷ ʤʠʣʣʠʦʥʘʤʠ ʜʦʣʣʘʨʦʚ. ɺ 

ʈʦʩʩʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 400 ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ (ʀʇ), ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʠʟ ʥʠʭ ï 

ʤʦʣʦʞʝ 17 ʣʝʪ. 

ʄʫʟʳʢʘ/ʇʦʜʢʘʩʪʠʥʛ. ɺ ʤʫʟʳʢʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʥʝʢʦʪʦʨʳʤ ʤʦʣʦʜʳʤ 

ʘʚʪʦʨʘʤ ʜʣʷ ʩʚʦʝʡ ʦʨʠʛʠʥʘʣʴʥʦʡ ʤʫʟʳʢʠ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ ʥʘ SoundCloud 

ʛʣʦʙʘʣʴʥʫʶ ʘʫʜʠʪʦʨʠʶ ʩʣʫʰʘʪʝʣʝʡ, ʠʥʦʛʜʘ ʠʩʯʠʩʣʷʝʤʫʶ ʪʳʩʷʯʘʤʠ. ʕʪʠ 

ʤʦʣʦʜʳʝ ʣʶʜʠ ʯʘʩʪʦ ʥʘʭʦʜʷʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʦʝʡ 

ʤʫʟʳʢʠ, ʚʳʩʪʫʧʣʝʥʠʡ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʠ ʢʨʘʫʜʬʘʥʜʠʥʛʘ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʦʠʭ ʘʣʴʙʦʤʦʚ. ʄʫʟʳʢʘʣʴʥʳʝ ʞʘʥʨʳ, ʪʘʢʠʝ ʢʘʢ 

çSoundCloud hip-hopè ʚ ʉʐɸ, baile funk ʚ ɹʨʘʟʠʣʠʠ ʠ ʜʨʫʛʠʝ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʠʣʠ ʠʟʚʝʩʪʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʪʚʦʨʯʝʩʢʦʤʫ ʦʙʤʝʥʫ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʝʪ ʤʦʣʦʜʝʞʴ ʚ ʀʥʪʝʨʥʝʪʝ. 

ʅʘʧʨʠʤʝʨ, ʛʨʫʧʧʳ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʘʬʨʠʢʘʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟ 

ʂʦʣʫʤʙʠʠ ʠ ɹʨʘʟʠʣʣʠ, ʠʤʝʶʱʠʭ ʥʠʟʢʠʡ ʜʦʭʦʜ, ʘ ʪʘʢʞʝ 

ʘʬʨʦʘʤʝʨʠʢʘʥʩʢʘʷ ʤʦʣʦʜʝʞʴ ʠʟ ʉʐɸ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘ 
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SoundCloud, ʟʘʛʨʫʞʘʷ ʩʚʦʠ ʤʫʟʳʢʘʣʴʥʳʝ ʪʨʝʢʠ, ʦʙʱʘʷʩʴ ʩ ʜʨʫʛʠʤʠ 

ʘʨʪʠʩʪʘʤʠ ʠ ʩʚʷʟʳʚʘʷʩʴ ʩ ʧʨʦʜʶʩʝʨʘʤʠ ʠ ʧʨʦʤʦʫʪʝʨʘʤʠ ʦʥʣʘʡʥ [2].  

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠ çʄʦʜʠʬʠʢʘʮʠè̫. ɼʨʫʛʘʷ ʢʘʪʝʛʦʨʠʷ ï ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʸʤ, ʧʦʜʨʦʩʪʢʠ ï ʫʯʘʩʪʚʫʶʪ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ 

ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʠʛʨʦʚʦʡ ʢʫʣʴʪʫʨʝ. ʄʘʩʩʦʚʳʝ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʦʥʣʘʡʥ-ʠʛʨʳ (MMOG) ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ, ʚ 

ʢʦʪʦʨʦʤ ʠʛʨʦʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʢʣʶʯʝʥʠʷʭ, ʥʦ ʪʘʢʞʝ 

ʚʠʨʪʫʘʣʴʥʳʝ ʩʪʫʜʠʠ ʠ ʨʳʥʢʠ, ʛʜʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʪʝʩʪʠʨʦʚʘʪʴ ʠ ʧʨʦʜʘʚʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʠʛʨʳ. ɹʦʣʝʝ ʪʦʛʦ, 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʜʨʦʩʪʢʠ ʟʘʥʠʤʘʶʪʩʷ çʤʦʜʜʠʥʛʦʤè, ʪʦ ʝʩʪʴ, 

ʧʨʘʢʪʠʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʚʠʜʝʦʠʛʨ ʠ 

ʨʘʟʨʘʙʦʪʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʤʦʜʜʝʨʳè ʤʦʛʫʪ ʟʘʨʘʙʦʪʘʪʴ ʩʝʙʝ ʨʝʧʫʪʘʮʠʶ ʦʧʳʪʥʳʭ 

ʜʠʟʘʡʥʝʨʦʚ ʠʛʨ, ʥʘʜʝʷʩʴ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʥʠ ʧʦʣʫʯʘʪ ʨʘʙʦʪʫ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ [3].  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʤʦʣʦʜʳʭ ʣʶʜʝʡ 

ʘʢʪʠʚʥʦ ʧʫʙʣʠʢʫʶʪ ʢʦʥʪʝʥʪ ʠ ʧʨʠʣʘʛʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ, ʘ ʠʥʦʛʜʘ 

ʧʨʠʚʣʝʢʘʶʪ ʠ ʩʨʝʜʩʪʚʘ ʚ ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ ʚ ʠʥʪʝʨʥʝʪʝ. 

ʆʜʥʘʢʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʭ ʚʢʣʘʜ, 

ʫʯʘʩʪʠʝ ʤʦʣʦʜʝʞʠ ʚ ʠʥʪʝʨʥʝʪʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ, ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʥʝʥʠʡ, ʚʟʛʣʷʜʦʚ ʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʙʱʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʜʝʡ ʠ 

ʪʚʦʨʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʕʪʦ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʝʪ ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʙʩʫʞʜʝʥʠʷʭ ʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʩ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʢʫʣʴʪʫʨʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ ʠ ʣʠʪʝʨʘʪʫʨʳ, ʨʘʟʣʠʯʥʳʝ 

ʦʙʨʘʟʳ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ ʨʘʟʥʳʝ ʷʟʳʢʠ, ʩʠʩʪʝʤʳ ʮʝʥʥʦʩʪʝʡ, ʪʨʘʜʠʮʠʠ ʠ 

ʚʝʨʦʚʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʜʝʣʘʶʪ ʞʠʟʥʴ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʤʠʨʦʤ, ʧʦʣʥʳʤ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʪʚʦʨʯʝʩʪʚʦ ʠ 

ʩʘʤʦʚʳʨʘʞʝʥʠʝ. ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʧʦʩʣʝʜʩʪʚʠʝ ʟʘʨʦʞʜʘʶʱʝʡʩʷ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ï ʵʪʦ ʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ, ʢʦʪʦʨʦʝ ʦʥʘ ʫʞʝ 

ʦʢʘʟʘʣʘ ʥʘ ʤʦʣʦʜʝʞʴ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʪʴ ʙʦʣʝʝ ʧʨʝʜʧʨʠʠʤʯʠʚʦʡ ʠ 

ʘʢʪʠʚʥʦʡ. ʅʘʣʠʯʠʝ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʚʳʢʦʚ ʠ 

ʥʝʢʦʪʦʨʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʘʧʠʪʘʣʘ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʟʘʣʦʞʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʫʩʠʣʠʡ.). ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʠ ʩʦʦʙʱʝʩʪʚʘ ʩʪʘʣʠ 

ʪʝʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ ʤʦʣʦʜʝʞʴ, ʦʩʦʙʝʥʥʦ ʦʙʣʘʜʘʶʱʘʷ ʥʘʚʳʢʘʤʠ 

ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʜʦʩʪʫʧʦʤ ʢ ʪʝʭʥʦʣʦʛʠʷʤ, ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 
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ʩʦʟʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʦʙʨʝʪʘʷ ʥʘʚʳʢʠ ʢʫʣʴʪʫʨʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʷ ʥʦʚʳʝ ʠ ʨʘʟʚʠʚʘʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʚʷʟʠ [4].  

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʧʣʘʪʬʦʨʤ ʠ ʩʝʨʚʠʩʦʚ ʷʚʣʷʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʣʦʱʘʜʢʘʤʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʜʦʭʦʜʦʚ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʪʝʛʦʨʠʷ ʤʦʣʦʜʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦ ʢʦʪʦʨʳʭ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʠʜʝʪ ʨʝʯʴ, ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʱʠʪʝ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ï ʩʚʝʨʩʪʥʠʢʘʤʠ, 

ʨʦʜʠʪʝʣʷʤʠ ʠʣʠ ʫʯʠʪʝʣʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʦʥʣʘʡʥ-

ʩʨʝʜʘʤ, ʦʥʠ ʦʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨʦʚʳʭ ʩʣʝʜʦʚ ï 

ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʦ ʩʝʙʝ (ʠ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ, ʦ ʩʚʦʠʭ ʜʨʫʟʴʷʭ 

ʠ ʩʚʷʟʷʭ) [5]. ɹʦʣʴʰʠʥʩʪʚʦ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʬʦʨʤ ʧʨʠʥʘʜʣʝʞʘʪ 

ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʤʘʪʝʨʠʥʩʢʠʤ ʢʦʤʧʘʥʠʷʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʵʢʩʪʝʥʩʠʚʥʳʤ 

ʩʙʦʨʦʤ ʠ ʦʙʤʝʥʦʤ ʜʘʥʥʳʭ ʠ ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ ʩ ʙʨʦʢʝʨʘʤʠ ʜʘʥʥʳʭ ʠ 

ʙʦʣʴʰʠʤʠ ʨʝʢʣʘʤʥʳʤʠ ʩʝʪʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʣʦʜʳʝ ʣʶʜʠ, ʝʩʣʠ ʜʘʞʝ 

ʦʥʠ ʥʝ ʭʦʪʷʪ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʜʘʥʥʳʤʠ ʩ ʵʪʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʥʝ ʠʤʝʶʪ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʈʝʰʝʥʠʝ ʥʝ ʜʝʣʠʪʴʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʦʟʥʘʯʘʣʦ ʙʳ ʚʦʦʙʱʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ 

ʩʝʨʚʠʩʦʚ, ʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ, ʫʯʠʪʳʚʘʷ ʪʫ 

ʚʘʞʥʫʶ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʦʥʠ ʠʛʨʘʶʪ ʚ ʞʠʟʥʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ çʈʘʙʦʪʘ ʩ 

ʜʘʥʥʳʤʠè ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʝʢʦʨʜʥʳʭ ʧʨʠʙʳʣʝʡ ʩʘʤʳʭ ʜʦʨʦʛʠʭ 

ʢʦʤʧʘʥʠʡ ʚ ʤʠʨʝ, ʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ï ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ ï ʧʦʜʜʝʨʞʠʚʘʝʪ ʮʠʬʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫè. ʄʦʣʦʜʳʝ ʣʶʜʠ ʨʘʩʪʫʪ 

ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʵʢʦʩʠʩʪʝʤʫ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʛʜʝ ʦʥʠ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʥʳʭ ʠ ʥʝʦʧʣʘʯʠʚʘʝʤʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʨʘʥʟʘʢʮʠʷʭ, 

ʧʦʪʨʝʙʣʷʷ ʠ ʧʨʦʠʟʚʦʜʷ ʢʦʥʪʝʥʪ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʚʝʨʛʘʷʩʴ ʚʦʟʜʝʡʩʪʚʠʶ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʪʦʢʘ ʨʝʢʣʘʤʳ [6]. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ 

ʠʤʝʶʪ ʧʘʨʘʜʦʢʩʘʣʴʥʳʝ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʤʦʣʦʜʝʞʴʶ, 

ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʣʦʛʠʢʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʜʘʥʥʳʭ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʮʠʬʨʦʚʘʷ ʵʢʦʩʠʩʪʝʤʘ 

ʜʘʝʪ ʤʦʣʦʜʝʞʠ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʘʢʪʠʚʥʳʭ ʠ 

ʪʚʦʨʯʝʩʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʧʣʘʪʬʦʨʤʳ ʧʨʝʚʨʘʱʘʶʪ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ, ʚʥʠʤʘʥʠʝ, 

ʢʫʣʴʪʫʨʫ, ʪʨʫʜ ʠ ʪʚʦʨʯʝʩʪʚʦ ʚ ʪʦʚʘʨ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. ʆʜʥʘʢʦ 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʤʦʣʦʜʝʞʴ ʢʘʢ çʫʷʟʚʠʤʳʭ ʠ ʥʝʚʠʥʥʳʭè, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 

ʟʘʱʠʪʝ ʦʪ ʨʠʩʢʦʚ ʀʥʪʝʨʥʝʪʘ, ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʩʦʟʜʘʶʪ ʜʣʷ ʩʝʙʷ. ʀʭ ʨʘʙʦʪʘ ʜʝʣʘʝʪʩʷ ʠ ʜʣʷ 

ʫʜʦʚʦʣʴʩʪʚʠʷ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʠ 

ʥʘʚʳʢʦʚ ʦʙʱʝʥʠʷ. ʕʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʠʭ ʠʥʚʝʩʪʠʮʠʠ ʚ ʩʦʙʩʪʚʝʥʥʦʝ 
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ʙʫʜʫʱʝʝ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʤʥʦʛʠʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʵʪʠ ʟʘʥʷʪʠʷ ʷʚʣʷʶʪʩʷ 

ʪʚʦʨʯʝʩʢʦʡ ʦʪʜʫʰʠʥʦʡ ʠ ʩʧʦʩʦʙʦʤ ʥʘʡʪʠ ʥʦʚʳʭ ʜʨʫʟʝʡ ʩʦ ʩʭʦʞʠʤʠ 

ʠʥʪʝʨʝʩʘʤʠ.  
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ʋɼʂ 373.1 
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ʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʫʣ. ʄʘʣʘʷ ʇʠʨʦʛʦʚʩʢʘʷ, ʜʦʤ 1, ʩʪʨʦʝʥʠʝ 1, 119991, ʈʦʩʩʠʷ, ʛ. ʄʦʩʢʚʘ, 

ll.bosova@mpgu.su  

ʇʨʝʜʣʦʞʝʥʳ ʪʨʘʢʪʦʚʢʠ ʧʦʥʷʪʠʡ çʮʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴè, çʮʠʬʨʦʚʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠè ʠ çʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠè. ʇʨʝʜʩʪʘʚʣʝʥ ʝʚʨʦʧʝʡʩʢʠʡ ʦʧʳʪ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʠ ʧʦʜʭʦʜ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʚ ʉʐɸ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʜʭʦʜʳ 

ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʀʂʊ-ʢʦʤʧʝʪʝʥʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ. ʇʨʝʜʣʦʞʝʥʳ ʧʦʜʭʦʜʳ 

ʢ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʫʯʠʪʳʚʘʶʱʠʝ ʪʨʘʜʠʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʎʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ; ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʮʠʬʨʦʚʳʝ 

ʥʘʚʳʢʠ; ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʤʳʰʣʝʥʠʝ; ʦʙʱʝʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

ON  APPROACHES  TO  FORMATION  OF  DIGITAL  SKILLS  OF 

STUDENTS  AT  GENERAL  EDUCATION  LEVEL  

L.L. Bosova 

Moscow Pedagogical State University  

1/1 Malaya Pirogovskaya Str., Moscow, Russia, 119991, ll.bosova@mpgu.su  

LƴǘŜǊǇǊŜǘŀǘƛƻƴǎ ƻŦ ŎƻƴŎŜǇǘǎ ŦƻǊ ζŘƛƎƛǘŀƭ ƭƛǘŜǊŀŎȅηΣ ζŘƛƎƛǘŀƭ ŎƻƳǇŜǘŜƴŎƛŜǎη ŀƴŘ ζŘƛƎƛǘŀƭ 
ǎƪƛƭƭǎη ŀǊŜ ǇǊƻǇƻǎŜŘΦ 9ǳǊƻǇŜŀƴ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ƭŜŀǊƴŜǊǎΩ digital skills and approach proposed 
in the United States is presented. The approaches to the formation of ICT competence of 
Russian schoolchildren are considered. The ways of developing and implementing digital 
competencies taking into account traditional Russian education are suggested. 

Key words: Digital fluency; digital competencies; digital skills; computer thinking; 
general education. 

 

ɺʚʝʜʝʥʠʝ. ɽʱʝ ʚ ʥʘʯʘʣʝ 2020 ʛʦʜʘ ʤʳ ʙʳʣʠ ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʞʠʚʝʤ 

ʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʤ ʚ çʮʠʬʨʦʚʦʤè ʤʠʨʝ: ʚʩʝ ʯʘʱʝ 

ʤʥʦʛʠʝ ʚʦʟʥʠʢʘʶʱʠʝ ʞʠʟʥʝʥʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʣʠʩʴ 

ʥʘʤʠ ʦʥʣʘʡʥ; ʚ ʩʧʦʢʦʡʥʦʤ ʨʝʞʠʤʝ ʦʩʚʘʠʚʘʣʠʩʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʫʩʪʨʦʡʩʪʚʘ; ʠʩʭʦʜʷ ʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʢʣʶʯʘʣʠʩʴ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʵʣʝʤʝʥʪʳ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʥʘʰʠʭ ʛʣʘʟʘʭ ʧʦʷʚʣʷʣʠʩʴ 
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ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʩʰʠʨʷʶʱʠʝ çʮʠʬʨʦʚʦʝ ʦʢʨʫʞʝʥʠʝè 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʝʤʫ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʇʦʚʩʝʤʝʩʪʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʫ ʛʨʘʞʜʘʥ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʮʠʬʨʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʝʤʦʡ ʩ ʧʦʥʷʪʠʷʤʠ ʮʠʬʨʦʚʳʭ 

ʥʘʚʳʢʦʚ ʠ ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʆʪʤʝʪʠʚ ʝʩʣʠ ʥʝ ʩʠʥʦʥʠʤʠʯʥʦʩʪʴ, ʪʦ 

ʨʦʜʩʪʚʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ʧʦʥʷʪʠʡ, ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʪʘʤʠ ʂʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʉʙʝʨʙʘʥʢʘ [1], 

ʧʨʠʚʝʜʝʤ ʠʭ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ. 

ʎʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ (digital fluency) ï ʥʘʣʠʯʠʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʩʫʨʩʦʚ ʀʥʪʝʨʥʝʪʘ. ɺ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ 

ʣʝʞʘʪ ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ (digital competencies) ï ʩʧʦʩʦʙʥʦʩʪʴ 

ʨʝʰʘʪʴ ʩʘʤʳʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ), ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʮʠʬʨʦʚʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ. ʎʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ 

(digital skills) ï ʫʩʪʦʷʚʰʠʝʩʷ, ʜʦʚʝʜʝʥʥʳʝ ʜʦ ʘʚʪʦʤʘʪʠʟʤʘ ʤʦʜʝʣʠ 

ʧʦʚʝʜʝʥʠʷ (ʣʠʯʥʦʩʪʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ), ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʟʥʘʥʠʷʭ ʠ ʫʤʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʝʪʝʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʝʡ. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʢʦʣʝʥʠʝ Z, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʰʢʦʣʴʥʠʢʠ, ʨʦʜʠʚʰʠʝʩʷ ʠ ʚʳʨʦʩʰʠʝ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ, 

ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ. ʅʦ ʦʙʫʯʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʩʘʤʦʠʟʦʣʷʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʦʣʞʥʦʛʦ ʫʨʦʚʥʷ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʫ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʰʢʦʣʴʥʠʢʦʚ 

ʥʝʪ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʳʟʦʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʤʠʨʘ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤʠ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ 

ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʫʨʦʚʥʝ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ; ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ 

ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʫʨʦʚʥʷʭ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ, 

ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʪʦʜʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
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ʢʦʥʬʝʨʝʥʮʠʡ, ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʥʦʨʤʘʪʠʚʥʦʡ 

ʙʘʟʳ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ. 

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ. ɼʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʤʦʜʝʣʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʜʣʷ ʛʨʘʞʜʘʥ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʧʦ ʧʷʪʠ ʦʙʣʘʩʪʷʤ, ʚʢʣʶʯʘʶʱʠʤ 21 ʮʠʬʨʦʚʫʶ 

ʢʦʤʧʝʪʝʥʮʠʶ [2]: 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴ (information and data literacy) ï 

ʧʨʦʩʤʦʪʨ, ʧʦʠʩʢ ʠ ʬʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʮʠʬʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʘ; ʦʮʝʥʢʘ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ; 

ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʮʠʬʨʦʚʳʤ ʢʦʥʪʝʥʪʦʤ; 

¶ ʦʙʱʝʥʠʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ (communication and collaboration) ï 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʩʦʚʤʝʩʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʫʯʘʩʪʠʝ ʚ ʛʨʘʞʜʘʥʩʪʚʝ ʩ ʧʦʤʦʱʴʶ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; ʩʝʪʝʚʦʡ ʵʪʠʢʝʪ; ʫʧʨʘʚʣʝʥʠʝ ʮʠʬʨʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ; 

¶ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ (digital content creation) ï ʨʘʟʨʘʙʦʪʢʘ 

ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ; ʠʥʪʝʛʨʘʮʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ; 

ʘʚʪʦʨʩʢʠʝ ʧʨʘʚʘ ʠ ʣʠʮʝʥʟʠʠ; ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; 

¶ ʙʝʟʦʧʘʩʥʦʩʪʴ (safety) ï ʟʘʱʠʪʘ ʫʩʪʨʦʡʩʪʚ; ʟʘʱʠʪʘ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ; ʟʘʱʠʪʘ ʟʜʦʨʦʚʴʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ; ʟʘʱʠʪʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

¶  ʨʝʝhʥʠʝ ʧʨʦʙʣʝʤ (problem solving) ï ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ; ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʪʚʝʪʦʚ; 

ʪʚʦʨʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʝʣʦʚ ʚ 

ʮʠʬʨʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ ʨʝʰʘʝʤʳʭ ʛʨʘʞʜʘʥʠʥʦʤ ʟʘʜʘʯ, ʦʪ ʝʛʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʪʨʝʙʫʝʤʳʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʠʣʠʡ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʚʳʜʝʣʷʶʪ 

ʙʘʟʦʚʳʡ, ʧʨʦʤʝʞʫʪʦʯʥʳʡ, ʧʨʦʜʚʠʥʫʪʳʡ ʠ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʫʨʦʚʥʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ. 

ʋʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ 

ʩʣʦʞʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, 

ʚʝʙ-ʜʠʟʘʡʥʝʨʘʤʠ, ʘʥʘʣʠʪʠʢʘʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʪ.ʜ.; ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ 

ʥʘ ʫʨʦʚʥʷʭ ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʎʠʬʨʦʚʳʝ ʥʘʚʳʢʠ ʙʘʟʦʚʦʛʦ, ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʠ ʧʨʦʜʚʠʥʫʪʦʛʦ ʫʨʦʚʥʝʡ 

ʜʦʣʞʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʫʨʦʚʥʷʭ ʥʘʯʘʣʴʥʦʛʦ, ʦʩʥʦʚʥʦʛʦ ʠ 

ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ 

ʤʦʜʝʣʠ ʤʥʦʛʠʝ ʝʚʨʦʧʝʡʩʢʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ ʨʝʘʣʠʟʫʶʪ 
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ʧʨʦʛʨʘʤʤʳ ʧʦʵʪʘʧʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, 

ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʩʝ ʩʪʫʧʝʥʠ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ. ʊʘʢ, ʚ ʕʩʪʦʥʠʠ [3] 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʮʠʬʨʦʚʦʡ ʨʝʚʦʣʶʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚʦ ʚʩʝʭ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʘʭ, ʷʚʣʷʷʩʴ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. ʕʩʪʦʥʩʢʠʝ ʢʦʣʣʝʛʠ 

ʦʩʫʱʝʩʪʚʠʣʠ ʩʚʦʝʛʦ ʨʦʜʘ çʧʨʦʝʮʠʨʦʚʘʥʠʝè ʝʚʨʦʧʝʡʩʢʦʡ ʤʦʜʝʣʠ 

ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʜʣʷ ʛʨʘʞʜʘʥ ʥʘ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ, ʛʠʤʥʘʟʠʠ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʰʢʦʣʳ. ʅʘʧʨʠʤʝʨ, ʚʪʦʨʘʷ ʠʟ ʧʷʪʠ ʦʙʣʘʩʪʝʡ 

ʝʚʨʦʧʝʡʩʢʦʡ ʤʦʜʝʣʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, ʥʘʟʳʚʘʝʤʘʷ ʚ ʵʩʪʦʥʩʢʦʤ 

ʚʘʨʠʘʥʪʝ çʆʙʱʝʥʠʝ ʚ ʮʠʬʨʦʚʳʭ ʩʨʝʜʘʭè, ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʥʘʚʳʢʠ, 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʥʳʝ ʠʤʝʥʥʦ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʫʯʘʱʠʭʩʷ [3]:  

¶ ʦʙʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʩʨʝʜʩʪʚ; 

¶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʝʥʪʘ ï ʫʯʘʱʠʡʩʷ ʜʝʣʠʪʩʷ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʤ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʥʘʡʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʨʫʛʠʤʠ, ʘ 

ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʘʢʪʠʢʝ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

¶ ʛʨʘʞʜʘʥʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʠʥʪʝʨʥʝʪʝ ï ʫʯʘʱʠʡʩʷ ʧʨʠʦʙʱʘʝʪʩʷ ʢ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʧʨʠʦʙʱʘʝʪ ʢ ʥʠʤ ʜʨʫʛʠʭ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʀʂʊ; 

¶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʮʠʬʨʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ï ʫʯʘʱʠʡʩʷ 

ʠʩʧʦʣʴʟʫʝʪ ʮʠʬʨʦʚʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʩʦʚʤʝʩʪʥʦʛʦ ʩʦʟʜʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʮʠʬʨʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʜʘʥʠʡ; 

¶ ʩʝʪʝʚʦʡ ʵʪʠʢʝʪ (ʩʝʪʠʢʝʪ, ʥʝʪʠʢʝʪ) ï ʫʯʘʱʠʡʩʷ ʧʨʠʤʝʥʷʝʪ ʥʘ 

ʧʨʘʢʪʠʢʝ ʚ ʮʠʬʨʦʚʦʤ ʦʙʱʝʥʠʠ ʥʦʨʤʳ ʧʦʚʝʜʝʥʠʷ ʠ ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʦʙʳʯʘʠ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʝʪ ʧʨʠ ʦʙʱʝʥʠʠ ʢʫʣʴʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʷʚʣʝʥʠʷ ʩʦʮʠʦʵʪʥʠʯʝʩʢʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ; 

¶ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ï ʫʯʘʱʠʡʩʷ 

ʬʦʨʤʠʨʫʝʪ ʠ ʘʜʤʠʥʠʩʪʨʠʨʫʝʪ ʩʚʦʶ ʮʠʬʨʦʚʫʶ ʠʜʝʥʪʠʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʦʪʩʣʝʞʠʚʘʝʪ ʩʚʦʠ ʮʠʬʨʦʚʳʝ çʩʣʝʜʳè. 

ɺʩʝ ʮʠʬʨʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʬʦʨʤʠʨʫʶʪʩʷ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʦʵʪʘʧʥʦ. 

ʅʘʧʨʠʤʝʨ, ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʩʝʪʝʚʦʛʦ ʵʪʠʢʝʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʫʯʘʱʠʝʩʷ: ʠʩʧʦʣʴʟʫʝʪ ʦʛʦʚʦʨʝʥʥʳʝ ʥʦʨʤʳ 

ʧʦʚʝʜʝʥʠʷ ʚ ʧʨʠʚʘʪʥʦʡ ʠ ʧʫʙʣʠʯʥʦʡ ʩʨʝʜʝ (I ʩʪʫʧʝʥʴ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ); 

ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʮʠʬʨʦʚʦʤ ʦʙʱʝʥʠʠ ʵʪʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʭʦʜʷʱʝʝ ʧʦʚʝʜʝʥʠʝ, 

ʢʦʥʪʝʢʩʪ ʠ ʮʝʣʝʚʫʶ ʛʨʫʧʧʫ; ʦʙʲʷʩʥʷʶʪ, ʢʘʢʠʤʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʥʝʵʪʠʯʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʮʠʬʨʦʚʦʤ ʦʙʱʝʥʠʠ (II ʩʪʫʧʝʥʴ ʦʩʥʦʚʥʦʡ 

ʰʢʦʣʳ); ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʮʠʬʨʦʚʦʤ ʦʙʱʝʥʠʠ ʧʨʘʚʦʚʳʝ ʧʦʣʦʞʝʥʠʷ, 

ʢʘʩʘʶʱʠʝʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʫʙʣʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ; ʦʙʲʷʩʥʷʶʪ 

ʚʘʞʥʦʩʪʴ ʫʯʝʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠ ʮʠʬʨʦʚʦʤ ʦʙʱʝʥʠʠ ʠ 
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ʫʯʠʪʳʚʘʝʪ ʝʛʦ (III ʩʪʫʧʝʥʴ ʦʩʥʦʚʥʦʡ ʰʢʦʣʳ); ʧʨʠʝʤʣʶʪ ʠ ʮʝʥʷʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ ʧʦʜʭʦʜʷʱʠʝ ʩʪʨʘʪʝʛʠʠ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʧʦʜʭʦʜʷʱʝʛʦ ʧʦʚʝʜʝʥʠʷ; ʬʦʨʤʠʨʫʶʪ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʘʭ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʛʠʤʥʘʟʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ). 

ɺ 2013 ʛ. ɹʨʠʪʘʥʩʢʠʤ ʜʝʧʘʨʪʘʤʝʥʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʘ ʧʨʠʥʷʪʘ 

ʝʜʠʥʘʷ ʜʣʷ ʚʩʝʭ ʰʢʦʣ ɸʥʛʣʠʠ, ʋʵʣʴʩʘ ʠ ʉʝʚʝʨʥʦʡ ʀʨʣʘʥʜʠʠ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʫʯʝʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʠʥʛʫ [4]; 

çʢʦʤʧʴʶʪʠʥʛè (ʩomputing) ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʪʨʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ 

ʜʦʧʦʣʥʷʝʪ ʜʨʫʛʠʝ ʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʥʠʢʘʤ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦ ʚʩʝ ʙʦʣʝʝ ʮʠʬʨʦʚʦʤ ʤʠʨʝ: computer science (CS), 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (Iʊ) ʠ ʮʠʬʨʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ (DL). ʉ 

2014 ʛ. ʥʘʯʘʣʘʩʴ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʪʦ, ʯʪʦʙʳ ʚʩʝ ʫʯʝʥʠʢʠ: ʤʦʛʣʠ ʧʦʥʠʤʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʠʜʝʠ ʠʥʬʦʨʤʘʪʠʢʠ; ʤʦʛʣʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʟʘʜʘʯʠ, ʠʩʧʦʣʴʟʫʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʪʝʨʤʠʥʳ, ʠʤʝʣʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ 

ʥʘʧʠʩʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ; ʤʦʛʣʠ 

ʦʮʝʥʠʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʦʚʳʝ 

ʠʣʠ ʥʝʟʥʘʢʦʤʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʩʪʘʣʠ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ, ʢʦʤʧʝʪʝʥʪʥʳʤʠ, 

ʫʚʝʨʝʥʥʳʤʠ ʠ ʪʚʦʨʯʝʩʢʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ 2016 ʛʦʜʫ ɸʤʝʨʠʢʘʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ 

(Computer Science Teachers Association ï CSTA) ʦʧʫʙʣʠʢʦʚʘʣʘ 

ʨʘʩʩʯʠʪʘʥʥʫʶ ʥʘ 12 ʣʝʪ ʦʙʫʯʝʥʠʷ ʨʘʤʦʯʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ [5], ʧʦʩʪʨʦʝʥʥʫʶ ʚʦʢʨʫʛ ʧʷʪʠ ʦʩʥʦʚʥʳʭ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʣʠʥʠʡ: 1) ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ; 2) ʩʝʪʠ ʠ ʠʥʪʝʨʥʝʪ; 

3) ʘʥʘʣʠʟ ʜʘʥʥʳʭ; 4) ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; 5) ʚʣʠʷʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʢʘʞʜʦʡ ʠʟ ʜʘʥʥʳʭ ʣʠʥʠʡ ʤʦʞʥʦ 

ʦʙʥʘʨʫʞʠʪʴ ʚʦʧʨʦʩʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ. ʅʘʧʨʠʤʝʨ, ʪʘʢʘʷ ʦʙʣʘʩʪʴ ʮʠʬʨʦʚʳʭ 

ʥʘʚʳʢʦʚ ʢʘʢ çɹʝʟʦʧʘʩʥʦʩʪʴè ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʚ ʨʘʤʢʘʭ 

ʣʠʥʠʠ çʉʝʪʠ ʠ ʀʥʪʝʨʥʝʪè (ʪʝʤʘ çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè) ʠ 

ʣʠʥʠʠ çɺʣʠʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè (ʪʝʤʘ çɹʝʟʦʧʘʩʥʦʩʪʴ, 

ʧʨʘʚʦ ʠ ʵʪʠʢʘè); ʦʩʚʘʠʚʘʪʴ ʜʘʥʥʫʶ ʪʝʤʘʪʠʢʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʪ ʛʦʜʘ ʢ ʛʦʜʫ ʥʝʫʢʣʦʥʥʦ ʥʘʨʘʱʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʥʘʚʳʢʠ ʫʯʘʱʠʭʩʷ, ʜʦʩʪʠʛʘʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢ ʢʦʥʮʫ 2, 5, 8 ʠ 

12 ʢʣʘʩʩʦʚ. ʊʘʢ, ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢ ʟʘʚʝʨʰʝʥʠʶ ʦʙʫʯʝʥʠʷ ʚʦ 2 ʢʣʘʩʩʝ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʙʫʜʫʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʢʘʢ ʧʦʤʦʯʴ, ʪʘʢ ʠ ʥʘʚʨʝʜʠʪʴ 
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ʯʝʣʦʚʝʢʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʥʝʣʴʟʷ 

ʧʝʨʝʜʘʚʘʪʴ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʩʣʝʜʫʝʪ ʥʘʜʝʞʥʦ ʭʨʘʥʠʪʴ ʧʘʨʦʣʠ, 

ʚʩʝʛʜʘ ʚʳʭʦʜʠʪʴ ʠʟ ʘʢʢʘʫʥʪʘ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʨʘʙʦʪʳ). ʊʘʢʠʝ ʧʨʘʚʠʣʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ, ʢʘʢ çʦʧʘʩʥʳʡ ʥʝʟʥʘʢʦʤʝʮè, ʩʣʝʜʫʝʪ 

ʩʦʙʣʶʜʘʪʴ ʠ ʚ ʦʥʣʘʡʥ-ʩʨʝʜʝ. ʐʢʦʣʴʥʠʢʠ, ʟʘʚʝʨʰʘʶʱʠʝ ʦʙʫʯʝʥʠʝ ʚ 5 

ʢʣʘʩʩʝ, ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʫʩʪʦʡʯʠʚʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʥʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʚʣʝʢʫʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʪʠʯʝʩʢʠʝ ʦʩʣʦʞʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʦʩʪʦʪʘ 

ʧʦʣʫʯʝʥʠʷ ʢʦʧʠʡ ʬʦʪʦʛʨʘʬʠʡ ʠ ʤʫʟʳʢʠ ʠ ʠʭ ʦʪʧʨʘʚʢʠ ʩ ʧʦʤʦʱʴʶ 

ʀʥʪʝʨʥʝʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʪʝʨʥʝʪ-ʧʠʨʘʪʩʪʚʘ, 

ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ. ʂ ʢʦʥʮʫ ʦʙʫʯʝʥʠʷ ʚ 8 ʢʣʘʩʩʝ ʫʯʘʱʠʝʩʷ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʙʘʣʘʥʩʘ 

ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʫʙʣʠʢʫʝʤʦʡ ʚ ʦʙʱʝʤ ʜʦʩʪʫʧʝ, ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ; ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ 

ʪʘʢʦʤ ʷʚʣʝʥʠʠ ʢʘʢ ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ, ʦ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʫʛʨʦʟʘʭ ʣʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂ ʦʢʦʥʯʘʥʠʶ 12 ʢʣʘʩʩʘ ʚʳʧʫʩʢʥʠʢʠ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʯʝʪʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʘʚʦʚʳʭ ʥʦʨʤʘʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʯʘʩʪʥʦʡ ʞʠʟʥʠ, ʜʘʥʥʳʭ, 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʢʦʥʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦ ʙʣʘʛʦ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʅʘʧʨʠʤʝʨ, ʟʘʢʦʥʳ, 

ʧʨʝʜʧʠʩʳʚʘʶʱʠʝ ʙʣʦʢʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ ʜʣʷ ʦʙʤʝʥʘ 

ʬʘʡʣʘʤʠ, ʤʦʛʫʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʤʝʥʴʰʠʪʴ ʠʥʪʝʨʥʝʪ-ʧʠʨʘʪʩʪʚʦ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʦʛʫʪ ʦʛʨʘʥʠʯʠʪʴ ʧʨʘʚʦ ʥʘ ʩʚʦʙʦʜʫ ʠʥʬʦʨʤʘʮʠʠ. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʧʨʠʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʡ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ [6; 7], ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ  ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʫʯʘʱʠʭʩʷ ʫʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ; ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʚʳʙʦʨʝ çʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘè ʜʣʷ  

ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʰʢʦʣʴʥʠʢʦʚ: ʦʪ ʠʥʪʝʛʨʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʠʣʠʡ ʚ 

ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʦʪʜʝʣʴʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ (ʦʪʜʝʣʴʥʳʤ ʫʯʝʙʥʳʤ ʧʨʝʜʤʝʪʘʤ) ï ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʥʬʦʨʤʘʪʠʢʝ ʠ / ʠʣʠ ʪʝʭʥʦʣʦʛʠʠ. ʇʨʠ ʵʪʦʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʨʝʯʴ ʠʜʝʪ ʦ ʥʝʫʢʣʦʥʥʦʤ ʥʘʨʘʱʠʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʥʘ 

ʢʘʞʜʦʤ ʩʣʝʜʫʶʱʝʤ ʫʨʦʚʥʝ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʀʂʊ-ʢʦʤʧʝʪʝʥʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ 

ʦʙʫʯʘʶʱʠʭʩʷ ʜʦ 2010 ʛʦʜʘ ʩʚʷʟʳʚʘʣʦʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʦʩʚʦʝʥʠʝʤ 
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ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʩʚʦʜʠʣʦʩʴ ʢ ʟʥʘʢʦʤʩʪʚʫ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ, ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠ ʯʠʩʣʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʪʝʭʥʦʣʦʛʠʷʤʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉ 

ʚʚʝʜʝʥʠʝʤ ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

(ʌɻʆʉ) ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʘʣʴʥʦ ʠʥʬʦʨʤʘʪʠʢʘ ʫʪʨʘʪʠʣʘ 

ʤʦʥʦʧʦʣʠʶ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ-ʢʦʤʧʝʪʝʥʮʠʠ), ʛʜʝ ʧʦʩʣʝʜʥʷʷ ʧʦʣʫʯʠʣʘ ʩʪʘʪʫʩ 

ʤʝʪʘʧʨʝʜʤʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʫʩʠʣʠʷʤʠ 

ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ. 

ʂ ʤʝʪʘʧʨʝʜʤʝʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ (ʆʆʇ) ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʥʝʩʝʥʳ çʘʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝé ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʜʘʣʝʝ ï ʀʂʊ) ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ 

ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʠʩʢʘ (ʚ 

ʩʧʨʘʚʦʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠ ʦʪʢʨʳʪʦʤ ʫʯʝʙʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʝʪʠ ʠʥʪʝʨʥʝʪ), ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ, ʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʝʨʝʜʘʯʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ; ʚ ʪʦʤ ʯʠʩʣʝ ʫʤʝʥʠʝ ʚʚʦʜʠʪʴ ʪʝʢʩʪ ʩ ʧʦʤʦʱʴʶ 

ʢʣʘʚʠʘʪʫʨʳ, ʬʠʢʩʠʨʦʚʘʪʴ (ʟʘʧʠʩʳʚʘʪʴ) ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʠʟʤʝʨʷʝʤʳʝ 

ʚʝʣʠʯʠʥʳ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʟʚʫʢʠ, ʛʦʪʦʚʠʪʴ ʩʚʦʝ 

ʚʳʩʪʫʧʣʝʥʠʝ ʠ ʚʳʩʪʫʧʘʪʴ ʩ ʘʫʜʠʦ, ʚʠʜʝʦ- ʠ ʛʨʘʬʠʯʝʩʢʠʤ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ; ʩʦʙʣʶʜʘʪʴ ʥʦʨʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ, 

ʵʪʠʢʠ ʠ ʵʪʠʢʝʪʘè [8]. 

ʄʝʪʘʧʨʝʜʤʝʪʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʦʩʚʦʝʥʠʷ ʆʆʇ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ çʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ 

ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

(ʜʘʣʝʝ ʀʂʊ ï ʢʦʤʧʝʪʝʥʮʠʠ); ʨʘʟʚʠʪʠʝ ʤʦʪʠʚʘʮʠʠ ʢ ʦʚʣʘʜʝʥʠʶ ʢʫʣʴʪʫʨʦʡ 

ʘʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚʘʨʷʤʠ ʠ ʜʨʫʛʠʤʠ ʧʦʠʩʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠè 

[9].  

ʉʦʛʣʘʩʥʦ ʌɻʆʉ ʦʩʥʦʚʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [9] ʚ ʨʘʤʢʘʭ ʦʩʚʦʝʥʠʷ 

ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ çʀʩʢʫʩʩʪʚʦè ʦʙʫʯʘʶʱʠʝʩʷ ʜʦʣʞʥʳ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ çʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʀʂʊ (ʮʠʬʨʦʚʘʷ ʬʦʪʦʛʨʘʬʠʷ, ʚʠʜʝʦʟʘʧʠʩʴ, 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ, ʤʫʣʴʪʠʧʣʠʢʘʮʠʷ ʠ ʘʥʠʤʘʮʠʷ)è; ʚ ʨʘʤʢʘʭ 

ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʘ çʊʝʭʥʦʣʦʛʠʷè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ çʨʘʟʚʠʪʠʝ ʫʤʝʥʠʡ 

ʧʨʠʤʝʥʷʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʦʮʝʥʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʠ 
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ʠʥʩʪʨʫʤʝʥʪʦʚ ʀʂʊ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʩʬʝʨʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷè. ʂ ʦʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè ʦʪʥʝʩʝʥʳ: çʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ; ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʢʦʤʧʴʶʪʝʨʝ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ; ʨʘʟʚʠʪʠʝ ʦʩʥʦʚʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʫʩʪʨʦʡʩʪʚè; çʬʦʨʤʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʦʙ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʷʭ ʠ ʦʧʝʨʘʮʠʷʭ; ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʜʥʠʤ ʠʟ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè; çʬʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʫʤʝʥʠʷ ʚʳʙʠʨʘʪʴ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ ï ʪʘʙʣʠʮʳ, ʩʭʝʤʳ, 

ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʚ ʀʥʪʝʨʥʝʪʝ, ʫʤʝʥʠʷ ʩʦʙʣʶʜʘʪʴ ʥʦʨʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʵʪʠʢʠ ʠ ʧʨʘʚʘè. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʤʝʥʠʷ çʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʀʂʊ ʚ ʨʝʰʝʥʠʠ 

ʢʦʛʥʠʪʠʚʥʳʭ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʵʨʛʦʥʦʤʠʢʠ, ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʠʛʠʝʥʳ, 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʧʨʘʚʦʚʳʭ ʠ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ, ʥʦʨʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè ʟʘʷʚʣʝʥʦ ʚ ʌɻʆʉ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [10]. 

ɼʘʥʥʳʡ ʤʝʪʘʧʨʝʜʤʝʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʨʷʜʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʦʩʚʦʝʥʠʶ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ çʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè ʥʘ ʫʨʦʚʥʝ 

ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʟʘʷʚʣʝʥʳ: çʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʨʦʣʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, 

ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚ ʧʨʘʚʦʚʳʭ ʘʩʧʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʨʘʙʦʪʳ ʚ ʠʥʪʝʨʥʝʪʝ; ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʚʣʠʷʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʚ ʦʙʱʝʩʪʚʝ; 

ʧʦʥʠʤʘʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ, 

ʶʨʠʜʠʯʝʩʢʦʛʦ, ʧʨʠʨʦʜʥʦʛʦ, ʵʨʛʦʥʦʤʠʯʝʩʢʦʛʦ, ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʧʨʠʥʷʪʠʝ 

ʵʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; ʦʩʦʟʥʘʥʠʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʣʶʜʝʡ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ  ʩʠʩʪʝʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠè [10]. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʡ ʌɻʆʉ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ ʚ ʨʦʩʩʠʡʩʢʦʡ 

ʰʢʦʣʝ ʜʝʣʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʢʫʨʩʝ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʜʨʫʛʠʝ 

ʧʨʝʜʤʝʪʳ ʚʩʝ ʝʱʝ ʚʦʚʣʝʯʝʥʳ ʚ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ, ʚ 

ʢʫʨʩʝ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʷʤ 

çʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘè ʠ çʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤè. ʆʩʦʙʦ ʩʪʦʠʪ 
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ʦʪʤʝʪʠʪʴ ʪʘʢʫʶ ʢʦʤʧʝʪʝʥʮʠʶ ʦʙʣʘʩʪʠ çʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘè 

ʢʘʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʚʘʞʥʫʶ ʯʘʩʪʴ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʘʪʫʩ ʤʘʩʩʦʚʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʚʪʦʨʘʷ ʛʨʘʤʦʪʥʦʩʪʴ!è ï ʫʪʚʝʨʞʜʘʣ 

ʘʢʘʜʝʤʠʢ ɸ. ʇ. ɽʨʰʦʚ ʚ ʥʘʯʘʣʝ 80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʥʦʚʘʷ ʛʨʘʤʦʪʥʦʩʪʴ. ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʫʩʧʝʭʘ ʚ 

ʦʙʱʝʩʪʚʝ ʙʫʜʫʱʝʛʦ, ʤʦʣʦʜʳʝ ʣʶʜʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʧʨʦʝʢʪʠʨʦʚʘʪʴ, 

ʩʦʟʜʘʚʘʪʴ ʠ ʚʳʨʘʞʘʪʴ ʩʝʙʷ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡè, ï 

ʩʯʠʪʘʝʪ ʄʠʪʯʝʣ ʈʝʟʥʠʢ [11]. çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ï ʩʦʚʨʝʤʝʥʥʘʷ 

ʛʨʘʤʦʪʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʘʢʠʝ ʥʘʚʳʢʠ XXI 

ʚʝʢʘ, ʢʘʢ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʨʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝè, ï ʯʠʪʘʝʤ ʤʳ ʩʝʛʦʜʥʷ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʉʦʶʟʘ (https://ec.europa.eu/digital-single-market/en/coding-21st-century-

skill/). ɼʝʡʩʪʚʠʪʝʣʴʥʦ: ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʨʫʧʧʳ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ; ʠʟʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʣʶʜʝʡ ʥʦʚʳʭ 

ʮʝʥʥʦʩʪʝʡ ʮʠʬʨʦʚʦʛʦ ʦʙʱʝʩʪʚʘ (ʩʦʦʙʱʝʩʪʚʘ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ, ʦʙʤʝʥ 

ʟʥʘʥʠʷʤʠ); ʙʣʘʛʦʜʘʨʷ ʥʘʚʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʢ ʣʫʯʰʝ 

ʧʦʥʠʤʘʝʪ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʯʫʚʩʪʚʫʝʪ ʩʝʙʷ ʚ ʥʝʡ 

ʙʦʣʝʝ ʫʚʝʨʝʥʥʦ ʠ ʢʦʤʬʦʨʪʥʦ.  

ɸʥʘʣʠʟ ʧʨʠʤʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʩʥʦʚʥʦʡ [12] ʠ ʩʪʘʨʰʝʡ ʰʢʦʣʳ 

[13] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʥʳʭ ʧʨʝʜʤʝʪʦʚ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʪʘʢʦʡ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, ʢʘʢ 

çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʛʨʘʤʦʪʥʦʩʪʴè; ʦʙʣʘʩʪʷʤ çɹʝʟʦʧʘʩʥʦʩʪʴè ʠ çʆʙʱʝʥʠʝ 

ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦè ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʝ ʫʜʝʣʷʝʪʩʷ. ʂʦʛʜʘ ʩ 15 

ʤʘʨʪʘ 2020 ʛʦʜʘ 16 ʤʠʣʣʠʦʥʦʚ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ 

ʧʝʨʝʡʪʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʧʝʜʘʛʦʛʠ ʢʦʥʩʪʘʪʠʨʦʚʘʣʠ ʫ ʥʠʭ 

ʦʪʩʫʪʩʪʚʠʝ ʨʷʜʘ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ 

ʦʙʱʝʥʠʷ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʠʣʠʩʴ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʚʩʝ ʩʦʜʝʨʞʘʥʠʝ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʚ 

ʝʛʦ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʙʘʟʦʚʳʭ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʴʶ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ  

ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ. ʊʘʢʘʷ ʧʦʟʠʮʠʷ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʟʘʜʘʯʠ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠ ʨʷʜʦʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [14]. ʊʘʢ, ʚ 

ʨʘʤʢʘʭ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ (International computer and informational 
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literacy studentôs, ICILS), ʧʨʦʭʦʜʠʚʰʝʛʦ ʚ 2018 ʛʦʜʫ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʟʘʜʘʯʘ ʩʠʩʪʝʤʥʦʡ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʦʜʫʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʂʊ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ, ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʠʭ ʙʘʟʦʚʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ CT ï ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʤʳʰʣʝʥʠʷ (computer thinking), ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʣʘʩʴ ʩʧʦʩʦʙʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʧʨʦʙʣʝʤʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ 

ʨʝʘʣʴʥʳʤ ʤʠʨʝ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ, 

ʩ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʝʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʢʦʥʩʪʘʪʘʮʠʷ ʪʝʭ ʬʘʢʪʦʚ, ʯʪʦ: 1) 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʯʝʣʦʚʝʢʦʤ ʧʨʦʜʚʠʥʫʪʳʭ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʞʠʟʥʠ ʠ 

ʩʘʤʦʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʮʠʬʨʦʚʦʤ ʤʠʨʝ; 2) ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠʛʨʘʝʪ ʦʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ 

ʧʨʝʜʤʝʪʘ çʀʥʬʦʨʤʘʪʠʢʘè. 

ɿʘʢʣʶʯʝʥʠʝ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʫʩʠʣʠʡ 

ʠ ʜʝʡʩʪʚʠʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʦʩʥʦʚʳʚʘʶʱʘʷʩʷ ʥʘ ʪʦʤ, ʯʪʦ: 

Å ʤʥʦʛʠʝ (ʥʦ ʥʝ ʚʩʝ) ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʰʢʦʣʴʥʠʢʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʝʛʦ ʦʢʨʫʞʝʥʠʝʤ, ʞʠʟʥʴʶ; 

Å ʚ ʰʢʦʣʝ ʮʠʬʨʦʚʳʝ ʥʘʚʳʢʠ ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ ï ʥʝ ʥʘ ʩʣʦʚʘʭ, ʘ ʥʘ ʜʝʣʝ. ʇʨʠʨʦʜʘ ʯʝʣʦʚʝʢʘ 

ʪʘʢʦʚʘ, ʯʪʦ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʫʩʧʝʰʥʦ ʦʩʚʦʝʥʥʳʝ, ʥʦ ʥʝ ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ 

ʧʨʘʢʪʠʢʝ, ʦʯʝʥʴ ʙʳʩʪʨʦ ʠʤ ʟʘʙʳʚʘʶʪʩʷ. ʄʘʣʦ ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʝʥʠʢʘ ʩ ʪʝʤ 

ʠʣʠ ʠʥʳʤ ʥʘʚʳʢʦʤ ï ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʘʢʪʠʚʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʧʨʠ 

ʦʩʚʦʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ; 

Å ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʳ ʮʠʬʨʦʚʳʭ 

ʥʘʚʳʢʦʚ; ʚ ʝʛʦ ʧʨʦʛʨʘʤʤʝ ʧʦ ʛʦʜʘʤ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʮʠʬʨʦʚʳʤ ʥʘʚʳʢʘʤ, ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʦʚ;   

Å ʥʝʦʙʭʦʜʠʤʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʩʝʭ ʧʷʪʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ, ʧʨʠ ʵʪʦʤ ʨʦʣʴ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʨʝʜʤʝʪʦʚ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʦʞʝʪ 

ʚʦʟʨʘʩʪʘʪʴ; 

Å ʥʝʣʴʟʷ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʮʠʬʨʦʚʳʭ ʥʘʚʳʢʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʜʦʩʪʠʛʘʪʴ ʧʨʦʜʚʠʥʫʪʦʛʦ ʫʨʦʚʥʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʰʘʛʦʚ ʩʠʩʪʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʰʢʦʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʤʘʪʨʠʮʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 
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ʦʙʱʝʤʠʨʦʚʳʭ ʧʦʜʭʦʜʘʭ ʢ ʠʥʪʝʛʨʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʣʠʯʥʳʭ 
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students the basics of algorithmization and programming in educational institutions and 

educational centers of the Republic of Belarus. 

Key words: Computer science; visual programming language; visual programming 

environment; educational robotics. 

ɺʚʝʜʝʥʠʝ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʘʢʪʠʢʘ, ʠʟʫʯʝʥʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, 

ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ, ʢʘʢ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ (ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ 

ʫʯʘʱʠʭʩʷ - ʚ ʈʦʩʩʠʠ), ʜʠʩʮʠʧʣʠʥʘ çʇʨʠʨʦʜʘ ʠ ʊʝʭʥʦʣʦʛʠʷè ʠ 

ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʪʠʧʘ çRobertaè (ɻʝʨʤʘʥʠʷ), STEM-ʦʙʨʘʟʦʚʘʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʠʟʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʰʢʦʣʘʭ ʧʦʟʚʦʣʠʣʠ 

ʧʨʠʡʪʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʘʥʛʣʦʷʟʳʯʥʳʡ ʩʠʥʪʘʢʩʠʩ ʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ 

ʩʪʠʣʴ ʷʟʳʢʘ Pascal ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝʚʳʭ ʠ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ 

ʩʣʦʚ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʛʨʘʤʤʦʡ, ʥʝ ʚʧʦʣʥʝ ʦʪʚʝʯʘʶʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʥʠʤʘʥʠʷ ʠ ʤʳʰʣʝʥʠʷ ʫʯʘʱʠʭʩʷ ʠ 

ʟʘʯʘʩʪʫʶ ʛʘʩʷʪ ʤʦʪʠʚʘʮʠʶ ʢ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʣʠʥʠʠ çʆʩʥʦʚʳ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè (ʆɸʠʇ) ʫʯʝʙʥʦʛʦ ʧʨʝʜʤʝʪʘ 

çʀʥʬʦʨʤʘʪʠʢʘè - ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ IV - VII ʢʣʘʩʩʘʭ. ʆʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ (173 ʯʝʣʦʚʝʢʘ) 

ʫʯʨʝʞʜʝʥʠʡ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɹʝʣʘʨʫʩʠ ʧʦʟʚʦʣʠʣ ʫʙʝʜʠʪʴʩʷ 

ʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ  ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʠ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʝʢʩʪʦʚʳʤʠ ʷʟʳʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʙʫʯʝʥʠʠ  ʫʯʘʱʠʭʩʷ ʷʚʣʷʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʦʪʥʦʩʷʪʩʷ: ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʪʨʫʢʪʫʨ; ʥʘʣʠʯʠʝ ʚʩʪʨʦʝʥʥʳʭ ʢʦʤʘʥʜ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ 

ʥʘ ʘʣʛʦʨʠʪʤʝ, ʩʧʦʩʦʙʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʘ ʥʝ ʩʠʥʪʘʢʩʠʩʝ; ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʧʨʦʩʪʦʡ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ. ʆʜʥʘʢʦ, 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ ʫʯʠʪʝʣʝʡ ʚ ʚʦʧʨʦʩʝ 

ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʠ ʚʠʟʫʘʣʴʥʳʭ 

ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʠʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʟʜʘʶʪ ʩʝʨʴʝʟʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ 

ʨʝhʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʠ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʤʝʪʦʜʠʢʠ  ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʝʝ ʘʧʨʦʙʘʮʠʠ ʢʘʢ ʩʨʝʜʩʪʚʘ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ  ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʠ 

ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʇʦʜ ʚʠʟʫʘʣʴʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘʤʠ ʧʦʥʠʤʘʝʪʩʷ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʚʠʟʫʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ (ʙʣʦʢʦʚ, 

ʩʢʨʠʧʪʦʚ) ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɺʠʟʫʘʣʴʥʘʷ ʩʨʝʜʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ - ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʝʥʠʝ 

ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʩʨʝʜʩʪʚʘʤʠ 

ʚʠʟʫʘʣʴʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʠʟʫʘʣʴʥʳʝ ʷʟʳʢʠ ʠ ʩʨʝʜʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʘʢ ʦʪʨʘʞʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʙʣʘʜʘʶʪ 

ʩʣʝʜʫʶʱʠʤʠ ʜʠʜʘʢʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʚʦʟʨʘʩʪʥʳʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ 

ʦʧʠʨʘʶʪʩʷ ʚ ʠʥʪʝʨʬʝʡʩʝ ʠ ʷʟʳʢʝ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʣʝʢʩʠʢʫ; 

ʘʢʪʠʚʠʟʠʨʫʶʪ ʜʝʷʪʝʣʴʥʦʩʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʶʪ 

ʵʣʝʤʝʥʪʳ ʠʛʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʧʨʘʢʪʠʢʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ (ʘʥʠʤʘʮʠʷ ʧʝʨʩʦʥʘʞʝʡ); ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʷ ʝʜʠʥʩʪʚʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʳʰʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ; ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ ʷʜʨʦʤ ʢʫʨʩʘ 

ʦʩʥʦʚ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [1].  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʆɸʠʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʉʇ 

ʨʘʩʰʠʨʷʝʪ ʭʘʨʘʢʪʝʨ ʠ ʩʦʜʝʨʞʘʥʠʝ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫʯʘʱʠʭʩʷ ʥʘ ʫʨʦʯʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʟʘʥʷʪʠʷʭ, ʩʦʩʪʦʠʪ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ, 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʚʣʘʜʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝʤ ʆɸʠʇ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ɺʗʇ ʠ ɺʉʇ ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ 

ʟʘʜʘʥʠʡ ʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪ, 

ʦʭʚʘʪʳʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ, 

ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦ-ʦʮʝʥʦʯʥʳʡ ʙʣʦʢʠ ʠ ʚʢʣʶʯʘʝʪ: 

ï ʨʘʩʰʠʨʝʥʥʫʶ ʠ ʥʘʧʦʣʥʝʥʥʫʶ ʥʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʠʩʪʝʤʫ 

ʮʝʣʝʧʦʣʘʛʘʥʠʷ, ʚʢʣʶʯʘʶʱʫʶ ʣʠʯʥʦʩʪʥʦ-ʧʨʝʜʤʝʪʥʳʝ (ʦʩʦʟʥʘʥʠʝ 

ʤʦʪʠʚʦʚ ʢ ʫʯʝʥʠʶ ʠ ʧʦʟʥʘʥʠʶ, ʟʥʘʥʠʝ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ɺʉʇ ʠ ɺʗʇ, 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʧʦ ʪʝʤʝ), ʢʨʝʘʪʠʚʥʦ-ʢʦʛʥʠʪʠʚʥʳʝ (ʩʦʟʜʘʥʠʝ ʩʚʦʝʛʦ 

ʠʩʧʦʣʥʠʪʝʣʷ ʧʨʦʛʨʘʤʤʳ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʚʦʝʡ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ), ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʜʝʷʪʝʣʴʥʦʩʪʥʳʝ (ʦʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʷ, ʚʳʧʦʣʥʝʥʠʝ 
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ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʉʇ, ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʚ 

ʛʨʫʧʧʝ) ʮʝʣʠ, ʨʝʘʣʠʟʘʮʠʶ ʢʦʛʥʠʪʠʚʥʳʭ, ʨʘʟʚʠʚʘʶʱʠʭ ʠ ʤʦʪʠʚʘʮʠʦʥʥʳʭ 

ʬʫʥʢʮʠʡ ʦʙʫʯʝʥʠʷ ʆɸʠʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʉʇ; 

ï ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ (ʧʨʦʙʣʝʤʥʳʝ, ʜʝʷʪʝʣʴʥʦʩʪʥʳʝ, 

ʵʚʨʠʩʪʠʯʝʩʢʠʝ, ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʝ, ʠʛʨʦʚʳʝ ʠ STEM), ʦʪʚʝʯʘʶʱʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʦʧʨʝʜʝʣʷʶʱʫʶ ʭʘʨʘʢʪʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʟʘʜʘʥʠʡ ʩ 

ʚʳʙʦʨʦʤ ʨʦʣʝʡ ʫʯʘʱʠʭʩʷ çʧʨʦʛʨʘʤʤʠʩʪè, çʜʠʟʘʡʥʝʨè ʠ çʢʦʥʩʪʨʫʢʪʦʨè 

ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʧʘʨʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ; 

ï ʦʨʛʘʥʠʟʘʮʠʶ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ɺʉʇ ʠ ɺʗʇ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ: ʪʝʦʨʝʪʠʢʦ-ʦʙʫʯʘʶʱʝʛʦ 

(ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ), ʘʥʘʣʠʪʠʢʦ-ʦʙʦʙʱʘʶʱʝʛʦ 

(ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʪʩʷ ʠ ʦʙʦʙʱʘʶʪʩʷ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦ ʠʟʙʨʘʥʥʦʡ ʪʝʤʝ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ 

ʫʯʘʱʠʭʩʷ), ʧʨʘʢʪʠʢʦ-ʨʝʘʣʠʟʫʶʱʝʛʦ (ʢʦʤʧʣʝʢʩʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʟʥʘʥʠʷ, 

ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ), ʦʙʦʩʥʦʚʳʚʘʶʱʝ-ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ (ʧʨʦʚʝʨʷʶʪʩʷ ʠ 

ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ) [2]. 

ʇʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʘʧʨʦʙʘʮʠʠ, ʢʦʨʨʝʢʮʠʠ ʠ ʦʮʝʥʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʦʭʦʜʠʣ ʚ ʪʨʠ ʵʪʘʧʘ (ʧʦʠʩʢʦʚʳʡ, 

ʢʦʥʩʪʘʪʠʨʫʶʱʝ-ʦʙʫʯʘʶʱʠʡ, ʬʦʨʤʠʨʫʶʱʝ-ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ) ʩ 2012 ʧʦ 2020 

ʛʦʜ ʠ ʦʭʚʘʪʠʣ ʫʯʘʱʠʭʩʷ IV-IX ʢʣʘʩʩʦʚ ʠ ʧʝʜʘʛʦʛʦʚ ʦʨʛʘʥʠʟʘʮʠʡ ʛ.ʄʠʥʩʢʘ, 

ʄʠʥʩʢʦʡ, ɻʦʤʝʣʴʩʢʦʡ ʠ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʝʡ (8 ʫʯʨʝʞʜʝʥʠʡ ʦʙʱʝʛʦ ʩʨʝʜʥʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, 2 ʫʯʨʝʞʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 479 ʫʯʘʱʠʭʩʷ). 

ɺ ɻ ʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ (ʕɻ) ʧʨʠʤʝʥʷʣʘʩʴ ʤʝʪʦʜʠʢʘ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ 

ʆɸʠʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɺʉʇ, ʚ ʢʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ (ʂɻ) ʚʭʦʜʠʣʠ ʫʯʘʱʠʝʩʷ, ʩ 

ʢʦʪʦʨʳʤʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ, ʙʳʣʠ 

ʫʨʦʚʥʠ ʦʙʫʯʝʥʥʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʥʠʶ ʦʩʥʦʚʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʠʘʛʥʦʩʪʠʢʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʫʯʝʙʥʦʡ ʤʦʪʠʚʘʮʠʠ 

(ʚʥʝʰʥʷʷ ʠʣʠ ʚʥʫʪʨʝʥʥʷʷ ) ʰʢʦʣʴʥʠʢʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʝ 

ʊ.ɼ. ɼʫʙʦʚʠʮʢʦʡ [3]. ɺʥʝʰʥʷʷ ʤʦʪʠʚʘʮʠʷ ʩʚʷʟʘʥʘ ʩ ʚʥʝʰʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʳʭ ʫʯʘʱʠʡʩʷ ʧʦʩʝʱʘʝʪ ʟʘʥʷʪʠʷ, ʧʨʠ ʵʪʦʤ 

ʦʥʘ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʝʛʦ ʚʥʫʪʨʝʥʥʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ. ʇʨʠ ʥʘʣʠʯʠʠ 

ʚʥʫʪʨʝʥʥʝʡ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʡʩʷ ʧʦʣʥʦʩʪʴʶ ʚʦʚʣʝʯʝʥ ʚ ʧʨʦʮʝʩʩ 

ʧʦʟʥʘʥʠʷ ʠ ʧʨʦʷʚʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʤʝʯʪʘʝʪ ʚ ʙʫʜʫʱʝʤ ʩʦʟʜʘʪʴ 

ʩʚʦʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʠʛʨʫ ʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʨʝʚʥʦʚʘʥʠʷʭ ʧʦ 

ʨʦʙʦʪʦʪʝʭʥʠʢʝ. ɺʪʦʨʦʡ ʘʩʧʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʠ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʜʠʘʛʥʦʩʪʠʢʦʡ ʫʨʦʚʥʷ ʦʙʫʯʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʟʘʜʘʥʠʡ. ʇʦ ʝʝ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʘʱʠʝʩʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ  ² ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʙʫʯʝʥʥʦʩʪʠ  ʚʭʦʜʠʣʠ 

ʫʯʘʱʠʝʩʷ, ʢʦʪʦʨʳʝ ʫʩʚʘʠʚʘʶʪ ʤʘʪʝʨʠʘʣ ʥʘ ʫʨʦʚʥʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʪʦ 

ʝʩʪʴ, ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʩʦʜʝʨʞʘʥʠʷ. ʊʘʢʠʝ ʫʯʘʱʠʝʩʷ ʠʩʧʳʪʳʚʘʶʪ 

ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʘʩʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʝ 

ʤʦʛʫʪ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʠʝ, ʟʘʫʯʠʚʘʶʪ ʤʘʪʝʨʠʘʣ ʟʘʥʷʪʠʷ ʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪ 

ʝʛʦ ʙʝʟ ʪʚʦʨʯʝʩʢʦʛʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʪʘʢʠʭ ʫʯʘʱʠʭʩʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʟʘʜʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʧʦʰʘʛʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʦʚʳʭ ʧʦʥʷʪʠʡ ʠ ʩʪʨʫʢʪʫʨ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʟʘʥʷʪʠʷ ʠʣʠ ʪʝʤʳ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ (ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ) ʚʢʣʶʯʘʣʘ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʫʩʚʘʠʚʘʶʪ ʤʘʪʝʨʠʘʣ ʥʘ ʫʨʦʚʥʝ 

ʧʦʥʠʤʘʥʠʷ, ʪ.ʝ. ʫʩʚʘʠʚʘʶʪ ʧʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʚʣʘʜʝʶʪ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʡ. ɼʣʷ ʪʘʢʠʭ ʫʯʘʱʠʭʩʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʟʘʜʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʂ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ) ʦʪʥʝʩʝʥʳ ʪʝ ʫʯʝʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʢ ʧʝʨʝʥʦʩʫ ʟʥʘʥʠʡ ʚ ʥʦʚʳʝ ʫʩʣʦʚʠʷ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ 

ʠʟʫʯʝʥʥʳʭ. ʊʘʢʠʝ ʫʯʘʱʠʝʩʷ ʥʘʭʦʜʷʪ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʥʠʡ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʠ ʪʚʦʨʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʚʳʧʦʣʥʷʶʪ ʥʝʩʪʘʥʜʘʨʪʥʳʝ 

ʟʘʜʘʥʠʷ. ɼʣʷ ʥʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʟʘʜʘʥʠʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʛʨʫʧʧʝ ʚʢʣʶʯʘʶʪ ʢʘʢ ʟʘʜʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ 

ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʚʦʨʯʝʩʢʦ-ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʦʥʛʠʪʶʜʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ ʆɸʠʇ, ʦʮʝʥʢʘ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʢʨʠʪʝʨʠʝʚ: ʫʨʦʚʝʥʴ 

ʠʟʤʝʥʝʥʠʷ ʦʙʫʯʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʆɸʠʇ, ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʤʦʪʠʚʘʮʠʠ ʢ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʆɸʠʇ. ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʦʙʫʯʝʥʥʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ 

ʧʦʢʘʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʫʯʘʱʠʭʩʷ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʘʯʘʣʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʙʫʯʝʥʥʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʷ ʫʯʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ c2 ʜʣʷ ʫʨʦʚʥʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ p Ò 0,05 (c2
ʢʨ= 5,9910) 

ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʫʨʦʚʥʷʭ 

ʤʦʪʠʚʘʮʠʠ ʠ ʦʙʫʯʝʥʥʦʩʪʠ ʚ ʕɻ ʥʘ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ 

ʜʘʥʥʳʤʠ ʜʣʷ ʂɻ ʠ ʕɻ ʚ ʢʦʥʮʝ ʵʢʩʧʝʨʠʤʝʥʪʘ (c2
ʵʤʧ= 15,004). ʅʝʦʙʭʦʜʠʤʦ 
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ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚ ʫʨʦʚʥʷʭ ʥʘʯʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʫʨʦʚʥʷʭ ʤʦʪʠʚʘʮʠʠ ʫʯʘʱʠʭʩʷ ʕɻ ʠ ʂɻ ʥʝ ʙʳʣʠ ʟʥʘʯʠʤʳʤʠ. ɺ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʴʥʳʤ ʠʟʤʝʨʝʥʠʝʤ ʫʨʦʚʥʝʡ ʦʙʫʯʝʥʥʦʩʪʠ ʠ 

ʤʦʪʠʚʘʮʠʠ ʫʯʝʥʠʷ, ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʚʳʷʚʣʝʥʦ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʫʣʴʪʘʪʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠ ʝʸ ʋʄʆ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ ʦʩʥʦʚʘʤ 

ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜ ʠ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 
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 ʧʨ. ʅʝʟʘʚʠʩʠʤʦʩʪʠ, 4, 220030, ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ, bouza@bsu.by  

ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚʚʝʜʝʥʠʝ ʧʨʝʨʝʢʚʠʟʠʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ɸʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʫʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ 

ʦʙʫʯʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, 

ʩʧʦʩʦʙʥʘʷ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʨʘʥʳ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʩʠʩʪʝʤʘ; ʧʨʝʨʝʢʚʠʟʠʪʳ; ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ; ʤʦʥʠʪʦʨʠʥʛ; ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ. 

QUALITY  KNOWLEDGES  THROUGH  A  HIERARCHICAL 

SYSTEM  OF  TRAINING  

M.K. Bouza 

Belarusian State University 

 4 Niezalieznasci Avenue, Minsk 220030, Belarus, bouza@bsu.by  

The problems of training specialists with higher education  are discussed. It is proposed 

to introduce prerequisites for the study of academic disciplines. Attention is focused on the 

reasonable use of electronic learning tools. A structured hierarchical training system is 

proposed that can satisfy the country's needs for specialists at various levels. 

Key words: Two-stage system; prerequisites; distance education; monitoring; multi-

level system. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʘʥʝ ʩʝʛʦʜʥʷ ʦʙʩʫʞʜʘʝʪʩʷ ʥʘ 

ʚʩʝʭ ʫʨʦʚʥʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʝʨʪʠʢʘʣʠ. ʆʪ ʝʝ ʫʩʧʝʰʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ 

ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ɽʩʣʠ ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʜʦʩʪʠʛʥʝʪ ʥʝʢʦʪʦʨʦʛʦ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ (ʨʘʟʣʠʯʥʦʛʦ ʜʣʷ ʨʘʟʥʳʭ 

ʦʪʨʘʩʣʝʡ), ʥʘʯʥʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʦʮʝʩʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʥʘʧʦʣʥʝʥʠʷ ʪʨʫʜʘ ʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʉʝʛʦʜʥʷʰʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʨʝʩʫʨʩ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʨʘʟʣʠʯʥʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

çʂʦʜʝʢʩʦʤ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠè, çʆʙʨʘʟʦʚʘʥʠʝ ʠ 

mailto:bouza@bsu.by
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ʤʦʣʦʜʝʞʥʘʷ ʧʦʣʠʪʠʢʘè ʥʘ 2016ï2020 ʛʦʜʳ ʠ ʨʷʜ ʜʨʫʛʠʭ. ʆʙʨʘʟʦʚʘʥʠʝ 

XXI  ʚʝʢʘ ʜʦʣʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦʪʨʝʙʥʦʩʪʴ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʦʟʠʜʘʥʠʶ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʠ ʚʝʨʫ ʚ ʙʫʜʫʱʝʝ ɿʝʤʣʠ ʠ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. ɼʦ ʚʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʤʠʨʝ 

ʙʳʣʦ ʵʣʠʪʘʨʥʳʤ. ʀ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʦʡʥʳ, ʥʘʯʠʥʘʷ ʩʦ ʉʐɸ, ʂʘʥʘʜʳ, 

ʗʧʦʥʠʠ, ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʤʘʩʩʦʚʳʤ [1]. 

ɸʥʘʣʠʟʠʨʫʷ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʷʜ ʚʘʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ [2, 3] ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʦʟʜʘʶʪʩʷ çʦʙʣʘʯʥʳʝè ʢʣʘʩʩʳ. 

ʆʩʥʦʚʘ ʠʭ ï ʢʦʤʧʴʶʪʝʨʳ ʙʝʟ ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ ʩ ʥʘʩʪʨʦʡʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ ʜʘʪʘ-ʮʝʥʪʨʘʭ velcom. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤ, ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ. ɺ [4, 5] ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʜʠʜʘʢʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʜʝʣʘʪʴ ʜʦʩʪʫʧʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʩʘʤ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ, ʚ [6] ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʫʯʝʥʠʝ ʙʘʟʠʨʦʚʘʪʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʦʙʫʯʘʶʱʠʭʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ  

ʩʧʝʮʠʘʣʠʩʪʘʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ 

ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʠ ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ ʧʦʜʛʦʪʦʚʠʪʴ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʩʪʨʘʥʳ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʈʝʰʠʪʴ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʢʘʢʦʡ-ʪʦ 

ʤʝʨʝ ʧʦʟʚʦʣʷʝʪ ʜʝʡʩʪʚʫʶʱʘʷ ʜʚʫʭʩʪʫʧʝʥʯʘʪʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʦ 

ʜʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘ ʙʣʠʞʘʡʰʫʶ ʧʝʨʩʧʝʢʪʠʚʫ 

ʧʦʪʨʝʙʥʦʩʪʠ ɹʝʣʘʨʫʩʠ ʚ ʨʘʙʦʪʥʠʢʘʭ, ʬʫʥʢʮʠʦʥʘʣ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ 

ʟʥʘʥʠʡ ʥʘ ʫʨʦʚʥʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʚ/ʦ) ʧʝʨʚʦʡ ʠʣʠ ʚʪʦʨʦʡ ʩʪʫʧʝʥʠ. 

ɺ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʛʦʩʦʨʛʘʥʳ ʩʦʙʠʨʘʶʪ ʦʪ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʪʘʢʠʝ ʩʚʝʜʝʥʠʷ. ʆʜʥʘʢʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ ʩ ʚ/ʦ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʚʧʝʨʝʜ ʩʣʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚ ʥʘʰʝ ʜʠʥʘʤʠʯʥʦʝ 

ʚʨʝʤʷ. ʇʦʵʪʦʤʫ ʩʝʛʦʜʥʷ ʥʘ ʤʥʦʛʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʬʫʥʢʮʠʦʥʘʣ ʢʦʪʦʨʳʭ 

ʪʨʝʙʫʝʪ ʨʘʙʦʪʥʠʢʦʚ ʩʦ ʩʨʝʜʥʠʤ ʠʣʠ ʤʘʢʩʠʤʫʤ ʩʦ ʩʨʝʜʥʠʤ ʩʧʝʮʠʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ, ʨʘʙʦʪʘʶʪ ʣʶʜʠ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ.  

ʇʨʦʭʦʜʷʱʝʝ ʩʝʛʦʜʥʷ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ 

ʩʧʝʮʠʘʣʠʟʘʮʠʡ ʧʦʟʚʦʣʷʝʪ ʛʦʪʦʚʠʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ  ʩʤʦʛʫʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʚ ʩʤʝʞʥʦʡ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʡ ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʦʪʨʘʩʣʠ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʦʟʚʦʣʠʪ 

ʩʥʠʟʠʪʴ ʫʯʝʙʥʳʝ ʧʦʨʫʯʝʥʠʷ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʥʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ. ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʠʪ ʧʝʨʝʜ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ ʧʨʠʜʪʠ ʚ ɺʋɿʳ  ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ, ʥʦ 

ʠ  ʦʢʘʟʳʚʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʜʝʡʩʪʚʠʝ ʚ 

ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ 

ʧʦʦʱʨʝʥʠʠ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʥʝ ʧʦʪʝʨʷʪʴ 

ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʢʘʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʠ ʚ/ʦ, ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʨʳʥʢʘ ʪʨʫʜʘ. 

ɹʝʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʳʩʦʢʦʡ ʦʙʱʝʡ ʠ ʜʫʭʦʚʥʦʡ 

ʢʫʣʴʪʫʨʳ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʳ ʧʦʜʛʦʪʦʚʠʤ ʥʝ 

ʣʠʯʥʦʩʪʴ ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʘ ʬʫʥʢʮʠʦʥʝʨʘ ʚ ʥʝʢʦʪʦʨʦʡ ʩʬʝʨʝ, 

ʩʚʦʝʛʦ ʨʦʜʘ ʨʝʤʝʩʣʝʥʥʠʢʘ ʚ ʫʟʢʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʆʙʫʯʘʶʱʠʡʩʷ  

ʜʦʣʞʝʥ ʟʥʘʪʴ, ʯʪʦ ʮʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʩʠʶʤʠʥʫʪʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ 

ʙʘʟʦʡ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠ ʣʠʯʥʦʩʪʥʦʛʦ ʨʦʩʪʘ ʚ ʙʫʜʫʱʝʤ. 

ɺ ʟʘʨʫʙʝʞʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ (ʥʘʧʨʠʤʝʨ, 

ʂʘʣʠʬʦʨʥʠʡʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠ ʄʘʩʩʘʯʫʩʝʪʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʄʊʀ)) ʚʚʝʜʝʥʳ ʧʨʝʨʝʢʚʠʟʠʪʳ, ʪ.ʝ. ʪʝ ʟʥʘʥʠʷ 

ʠ ʫʤʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʙʫʯʘʝʤʳʡ ʜʦʣʞʝʥ ʚʣʘʜʝʪʴ ʜʦ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ, ʯʪʦʙʳ ʙʳʪʴ ʜʦʧʫʱʝʥʥʳʤ  ʢ ʝʝ ʠʟʫʯʝʥʠʶ. ʕʪʦ ʧʦʣʝʟʥʦ ʙʳʣʦ 

ʙʳ ʩʜʝʣʘʪʴ ʠ ʚ ʥʘʰʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʣʝʢʮʠʠ ʧʦʨʦʡ 

ʩʪʫʜʝʥʪʳ ʥʝ ʤʦʛʫʪ ʦʪʚʝʪʠʪʴ ʥʘ ʪʨʠʚʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʙʘʟʠʨʫʝʪʩʷ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ. ʇʦʣʝʟʥʦ ʠʤʝʪʴ ʥʘʙʦʨ ʜʠʩʮʠʧʣʠʥ ʧʦ ʚʳʙʦʨʫ, 

ʨʘʩʰʠʨʷʶʱʠʭ ʢʨʫʛʦʟʦʨ. ʅʘʧʨʘʚʣʝʥʠʝ çʀʥʬʦʨʤʘʪʠʢʘè ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ 

ʜʠʩʮʠʧʣʠʥ ʤʦʞʝʪ, ʥʘʧʨʠʤʝʨ, ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ: 

çʅʝʡʨʦʢʦʤʧʴʶʪʠʥʛè, çʀʥʞʝʥʝʨʥʘʷ ʵʪʠʢʘè, çʀʥʪʝʨʘʢʪʠʚʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ 

ʚʠʟʫʘʣʠʟʘʮʠʷè, çʈʦʙʦʪʦʪʝʭʥʠʢʘ, ʷʟʳʢ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝè, 

çʉʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʝ ʚʳʯʠʩʣʝʥʠʷè. ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʡ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʫʯʝʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʚʦʦʙʱʝ ʠʣʠ, ʩʢʘʞʝʤ, ʟʘʥʷʪʠʝ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʥʘʥʠʡ ʥʘʜʦ ʠʥʠʮʠʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʦʚ ʯʠʪʘʪʴ 

ʧʝʨʚʦʠʩʪʦʯʥʠʢʠ. ʋʯʝʙʥʠʢ ï ʚʘʞʥʝʡʰʠʡ ʠʩʪʦʯʥʠʢ ʟʥʘʥʠʡ. ʄʘʪʝʨʠʘʣʳ ʩ 

ʢʦʥʩʧʝʢʪʦʚ ʠ ʢʥʠʛ ʣʫʯʰʝ ʫʩʚʘʠʚʘʶʪʩʷ, ʯʝʤ ʩ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʵʪʦʤʫ ʥʘʜʦ 

ʫʙʝʜʠʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʧʠʩʘʪʴ ʢʦʥʩʧʝʢʪʳ ʠ ʯʠʪʘʪʴ ʫʯʝʙʥʠʢʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʚʝʣʠʢʦʝ ʙʣʘʛʦ ʠ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ. ʇʨʠ 

ʨʘʙʦʪʝ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʟʘʪʨʫʜʥʝʥ ʞʠʚʦʡ ʜʠʘʣʦʛ (ʧʨʝʧʦʜʘʚʘʪʝʣʠ-

ʩʪʫʜʝʥʪʳ). ʆʪ ʵʪʦʛʦ ʩʪʨʘʜʘʝʪ ʨʝʯʝʚʘʷ ʬʫʥʢʮʠʷ, ʘ ʩ ʥʝʡ ʠ ʤʳʰʣʝʥʠʝ. ʅʘʜʦ 

ʥʘʡʪʠ ʨʘʟʫʤʥʳʡ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʦʙʳʯʥʳʤ 

ʜʠʘʣʦʛʦʤ. 
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ʈʦʣʴ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʣʴʥʦ ʧʨʝʫʚʝʣʠʯʝʥʘ. ʇʦʣʘʛʘʶ, 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʵʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʧʝʨʚʦʤ ʚʳʩʰʝʤ 

ʠʣʠ ʜʘʞʝ ʩʨʝʜʥʝʤ ʩʧʝʮʠʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʆʙʫʯʝʥʠʝ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʱʝʥʠʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, ʦʙʩʫʞʜʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʝ 

ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʜʥʘʢʦ ʜʠʧʣʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʨʘʟʮʘ ʙʫʜʝʪ ʧʦʣʫʯʝʥ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʨʘʙʦʪʦʡ ʚʦ ʚʨʝʤʷ ʵʧʠʜʝʤʠʠ ʢʦʨʦʥʦʚʠʨʫʩʘ. ɺʦʟʤʦʞʥʳ 

ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩ 

e-learning, ʧʦʟʚʦʣʷʶʱʠʝ ʛʦʚʦʨʠʪʴ ʦ ʩʤʝʰʘʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʇʦʩʣʝʜʥʝʝ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʠ, ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʠ ʩʪʫʜʝʥʪʘ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʪʦʣʴʢʦ ʪʨʘʥʩʣʠʨʫʝʪ ʟʥʘʥʠʷ, ʫʞʝ ʥʝ ʘʢʪʫʘʣʴʥʘ. ʊʝʧʝʨʴ ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʡ 

ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʥʦ ʠ ʨʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ, ʭʦʨʦʰʠʝ ʢʥʠʛʠ, ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʢʦʣʣʝʛʘʤʠ 

(ʩʪʫʜʝʥʪʘʤʠ), ʫʯʘʩʪʠʝ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʘʭ, 

ʩʝʤʠʥʘʨʘʭ. ʀʟ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʠʥʩʪʚʦ 

ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʥʠʡ, ʘʢʪʫʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʘʨʭʠʚʘʞʥʳʭ ʟʘʜʘʯ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʳʥʫʞʜʝʥʳ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʵʪʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ: ʠʥʬʦʨʤʘʪʠʢʘ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʠ ʨʷʜ ʜʨʫʛʠʭ. ʊʨʝʙʫʝʪʩʷ ʥʘʧʨʷʞʝʥʥʳʡ ʧʦʚʩʝʜʥʝʚʥʳʡ 

ʪʨʫʜ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʯʪʦʙʳ ʚʣʘʜʝʪʴ ʧʦʩʣʝʜʥʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʩʚʦʝʡ 

ʦʙʣʘʩʪʠ. ɽʱʝ ʚʝʣʠʢʠʡ ʧʝʜʘʛʦʛ ʂ. ɼ. ʋʰʠʥʩʢʠʡ ʧʠʩʘʣ, ʯʪʦ ʫʯʠʪʝʣʴ 

ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʫʯʠʪʝʣʝʤ, ʝʩʣʠ ʧʦʩʪʦʷʥʥʦ ʥʝ ʫʯʠʪʩʷ ʩʘʤ. ʇʝʜʘʛʦʛ ʚʦ 

ʚʨʝʤʷ ʣʝʢʮʠʡ ʥʝ ʧʨʦʩʪʦ ʪʨʘʥʩʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʦʥ ʝʱʝ ʚʳʨʘʞʘʝʪ ʩʚʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʡ, ʧʨʝʣʦʤʣʷʷ ʧʨʦʠʟʥʦʩʠʤʦʝ ʯʝʨʝʟ ʩʝʙʷ. ʆʥ ʦʙʫʯʘʝʪ 

ʩʪʫʜʝʥʪʘ ʫʤʝʥʠʶ ʨʘʩʩʫʞʜʘʪʴ, ʧʨʝʜʣʘʛʘʪʴ ʨʝʰʝʥʠʷ, ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʠʭ ʠ 

ʦʮʝʥʠʚʘʪʴ. 

ʂʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʠ çʫʟʢʠʝè ʤʝʩʪʘ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ 

ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʵʪʘʧʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ: ʜʦ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ 

(ʨʘʟʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʟʥʘʥʠʡ ʦʙʫʯʘʝʤʦʛʦ, ʥʘʣʠʯʠʠ 

ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ), ʚ ʜʠʥʘʤʠʢʝ ʧʨʦʮʝʩʩʘ (ʢʘʢ ʧʨʦʜʚʠʛʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʫʩʚʦʝʥʠʷ ʟʥʘʥʠʡ, ʥʘʭʦʞʜʝʥʠʝ ʧʨʦʙʝʣʦʚ ʠ, ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʠʭ 

ʫʩʪʨʘʥʝʥʠʝ), ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ (ʠʥʪʝʛʨʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ). 

ʋʯʠʪʴʩʷ ʩʝʛʦʜʥʷ, ʙʝʟʫʩʣʦʚʥʦ, ʜʦʣʞʥʳ ʚʩʝ [7]. ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʛʨʝʩʩ ʢʦʩʥʫʣʩʷ ʚʩʝʭ ʩʬʝʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ, ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʚ ʰʢʦʣʝ ʢʘʞʜʳʡ ʜʦʣʞʝʥ 

ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʩʚʦʝʛʦ ʫʨʦʚʥʷ. ʅʝʜʦʧʫʩʪʠʤʦ, ʯʪʦʙʳ ʥʘ ʧʝʨʚʫʶ ʩʪʫʧʝʥʴ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠʤʝʣʠ ʨʘʟʨʝʰʝʥʠʝ ʧʨʠʭʦʜʠʪʴ ʣʠʮʘ ʩ ʙʘʣʣʦʤ ʥʠʞʝ 

50, ʘ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʥʠʞʝ 70 ʧʦ ʧʨʝʜʤʝʪʫ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ, 

ʤʠʥʫʷ ʙʘʢʘʣʘʚʨʠʘʪ, ʪ.ʝ. ʠʟʥʘʯʘʣʴʥʦ ʧʦ ʰʝʩʪʠʣʝʪʥʝʡ ʧʨʦʛʨʘʤʤʝ. ʇʦʣʘʛʘʶ, 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʩʪʨʦʠʪʴ ʦʙʫʯʝʥʠʝ ʧʫʪʝʤ ʯʘʩʪʠʯʥʦʛʦ ʜʦʫʯʠʚʘʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʧʦʩʣʝ ʙʘʢʘʣʘʚʨʠʘʪʘ ʩ ʜʦʫʯʠʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 

1ï2 ʣʝʪ), ʪ.ʝ. ʥʝʣʴʟʷ ʠʟ ʪʝʭʥʠʢʘ ʛʦʪʦʚʠʪʴ ʠʥʞʝʥʝʨʘ ʧʫʪʝʤ ʜʦʫʯʠʚʘʥʠʷ, ʪʘʢ 

ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʦʜʠʥʘʢʦʚʳʭ ʧʦ ʥʘʟʚʘʥʠʶ ʙʣʦʢʦʚ ʥʝ ʠʥʚʘʨʠʘʥʪʥʳ, ʦʥʠ 

ʨʘʟʥʳʝ, ʠʭ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʨʦʠʪʴ. ʌʦʨʤʘʣʴʥʳʡ ʧʦʜʭʦʜ ʥʝ ʦʙʝʩʧʝʯʠʪ 

ʧʣʘʥʠʨʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʧʠʨʘʤʠʜʫ, ʚ ʦʩʥʦʚʝ 

ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʩʨʝʜʥʷʷ ʰʢʦʣʘ, ʘ ʥʘ ʚʝʨʰʠʥʝ ï ʧʦʜʛʦʪʦʚʢʘ ʵʣʠʪʳ, 

ʩʧʦʩʦʙʥʦʡ ʛʝʥʝʨʠʨʦʚʘʪʴ ʠʜʝʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʩʦʮʠʫʤʘ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ʆʩʥʦʚʘ ʧʠʨʘʤʠʜʳ ʩʘʤʘʷ 

ʤʘʩʩʦʚʘʷ ʠ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʚʚʝʨʭ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʫʞʝ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʥʠʞʝ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʠʝʨʘʨʭʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʠʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪ ʠʟʣʦʞʝʥʥʳʝ ʚʳʰʝ ʩʦʦʙʨʘʞʝʥʠʷ. ʆʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʫʧʦʨʷʜʦʯʝʥʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʘ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʥʘʡʜʝʪ ʩʚʦʶ ʥʠʰʫ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ɽʩʣʠ 

ʚʳʧʫʩʢʥʠʢʠ ʰʢʦʣ ʙʫʜʫʪ ʟʥʘʪʴ ʦ ʪʘʢʦʡ ʩʠʩʪʝʤʝ, ʪʦ ʚʳʙʝʨʫʪ ʪʦʪ ʫʨʦʚʝʥʴ, 

ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʜʦʩʪʠʯʴ ʫʩʧʝʭʘ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʢʘʯʝʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ ʠ 

ʤʦʪʠʚʘʮʠʠ, ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʪʘʢ ʠ ʩʪʫʜʝʥʪʘ. 

ʈʷʜ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʨʦʚʥʝʡ ʠʤʝʶʪʩʷ ʚ ʩʪʨʘʥʝ, ʥʦ ʦʥʠ ʨʘʟʙʨʦʩʘʥʳ ʧʦ 

ʦʪʨʘʩʣʷʤ. ɺʦʟʤʦʞʥʘ ʩʣʝʜʫʶʱʘʷ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʘʥʳ 

ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

1. ʈʝʤʝʩʣʝʥʥʦʝ ʫʯʠʣʠʱʝ ï 1 ʛʦʜ (ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʦʬʠʩʥʳʤ 

ʧʨʠʣʦʞʝʥʠʷʤ: Word, Excel;  ʩʣʝʩʘʨʴ, ʪʦʢʘʨʴ, ʰʚʝʷ ʠ ʪ.ʜ.). 

2. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʫʯʠʣʠʱʝ ï 2 ʛʦʜʘ (ʢʦʜʠʨʦʚʱʠʢ, 

ʪʝʩʪʠʨʦʚʱʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʫʣʠʥʘʨ, ʧʦʚʘʨ, ʨʝʜʘʢʪʦʨ ʠ 

ʪ.ʜ.). 

3. ʉʨʝʜʥʝʝ ʩʧʝʮʠʘʣʴʥʦʝ (ʪʠʧʘ ʪʝʭʥʠʢʫʤʘ, ʢʦʣʣʝʜʞʘ) ï 3 ʛʦʜʘ 

(ʧʨʦʙʣʝʤʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪ, ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʨʘʙʦʪʝ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, 

ʨʘʜʠʦʪʝʭʥʠʢ, ʪʝʭʥʠʢ ʧʦ ʩʚʷʟʠ ʠ ʪ.ʜ.) 

4. ʅʘʯʘʣʴʥʦʝ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ (I ʩʪʫʧʝʥʴ) 3,5 ï 4 ʛʦʜʘ 

(ʙʘʢʘʣʘʚʨʠʘʪ) (ʘʣʛʦʨʠʪʤʠʩʪ, ʩʠʩʪʝʤʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪ, ʫʯʠʪʝʣʴ 

ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʰʢʦʣʳ ,ʬʝʣʴʜʰʝʨ-ʘʢʫʰʝʨ ʠ ʪ.ʜ.) 
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5. ʄʘʛʠʩʪʨʘʪʫʨʘ ï 5ï6 ʣʝʪ (ʧʨʝʧʦʜʘʚʘʪʝʣʴ , ʠʩʩʣʝʜʦʚʘʪʝʣʴ, 

ʢʦʥʩʫʣʴʪʘʥʪ ʠ ʪ.ʜ.) 

6. ɸʩʧʠʨʘʥʪʫʨʘ ï 3ï4 ʛʦʜʘ. ʅʘ ʵʪʦʪ ʫʨʦʚʝʥʴ ʠʤʝʶʪ ʧʨʘʚʦ ʥʘ 

ʧʦʩʪʫʧʣʝʥʠʝ ʪʦʣʴʢʦ ʦʢʦʥʯʠʚʰʠʝ ʤʘʛʠʩʪʨʘʪʫʨʫ ʠ ʧʨʦʷʚʠʚʰʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ  ʚʳʩʪʫʧʣʝʥʠʷʤʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚʦʟʤʦʞʥʦ 

ʥʘʫʯʥʳʤʠ ʩʪʘʪʴʷʤʠ ʠʣʠ ʟʥʘʯʠʤʳʤʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ 

(ʧʨʝʧʦʜʘʚʘʪʝʣʠ ɺʋɿʦʚ, ʥʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, ʨʘʙʦʪʥʠʢʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʪʜʝʣʦʚ, ʨʫʢʦʚʦʜʠʪʝʣʠ ʜʝʧʘʨʪʘʤʝʥʪʦʚ ʠ ʪ.ʜ.) 

7. ɼʦʢʪʦʨʘʥʪʫʨʘ ï 2ï3 ʛʦʜʘ. ʈʘʟʨʝʰʘʝʪʩʷ ʧʦʩʪʫʧʘʪʴ ʪʦʣʴʢʦ ʣʠʮʘʤ, 

ʠʤʝʶʱʠʤ ʫʯʝʥʫʶ ʩʪʝʧʝʥʴ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ 

ʨʘʙʦʪʘʶʪ ʚ ʥʘʫʢʝ, ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʚʘʞʥʳʝ ʥʘʫʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʦʨʤʫʣʠʨʫʶʪ ʟʘʜʘʯʠ ʠ ʫʩʧʝʰʥʦ ʠʭ 

ʨʝʰʘʶʪ. ʀʤ ʥʝ ʥʫʞʝʥ ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʠʣʠ ʢʦʥʩʫʣʴʪʘʥʪ 

(ʛʝʥʝʨʘʪʦʨʳ ʠʜʝʡ ʜʣʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʥʘʣʠʪʠʢʠ, ʩʧʦʩʦʙʥʳʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ, ʧʣʘʥʠʨʦʚʘʪʴ, 

ʧʨʝʜʚʠʜʝʪʴ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʪʨʘʩʣʠ). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʠʝʨʘʨʭʠʷ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ 

ʫʣʫʯʰʠʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ  ʚʩʝ ʦʪʨʘʩʣʠ 

ʩʪʨʘʥʳ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʠ ʬʠʥʘʥʩʦʚʳʝ 

ʟʘʪʨʘʪʳ. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʢʘʞʝʪʩʷ, ʯʪʦ 1-2-

ʭ ʛʦʜʠʯʥʘʷ ʤʘʛʠʩʪʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ, ʪʦʛʜʘ, ʚʦʟʤʦʞʥʦ, 

ʙʫʜʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʘʫʯʥʫʶ ʤʘʛʠʩʪʨʘʪʫʨʫ ʦʙʲʝʜʠʥʠʪʴ ʩ 

ʘʩʧʠʨʘʥʪʫʨʦʡ. ʊʘʢʦʡ ʪʘʥʜʝʤ çʤʘʛʠʩʪʨʘʪʫʨʘ-ʘʩʧʠʨʘʥʪʫʨʘè ʧʦʟʚʦʣʠʪ 

ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʝʟʫʩʣʦʚʥʦ, 

ʧʦʜʛʦʪʦʚʢʘ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʤʦʞʝʪ ʧʨʝʩʣʝʜʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʮʝʣʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʧʨʦʛʨʘʤʤ. ʊʦʛʜʘ ʧʨʦʮʝʩʩ ʧʨʦʭʦʞʜʝʥʠʷ ʘʩʧʠʨʘʥʪʫʨʳ ʜʦʣʞʝʥ ʩʪʨʦʠʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʘʥʠʨʫʝʤʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ 

ʚʳʧʫʩʢʥʠʢʘ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʩʳʣʢʠ  

1. ɺʩʝʤʠʨʥʘʷ ʜʝʢʣʘʨʘʮʠʷ ʦ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʜʣʷ XXI  ʚʝʢʘ: ʧʦʜʭʦʜʳ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ, ʖʅɽʉʂʆ (ʦ ʧʝʨʝʭʦʜʝ ʢ ʤʘʩʩʦʚʦʤʫ ʚʳʩʰʝʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʚ XXI  

ʚʝʢʝ). ʇʘʨʠʞ, 1998. URL: https://refdb.ru/look/1789231.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

20.08.2020). 

2.ɸʙʨʦʩʠʤʦʚ ɸ.ɻ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ - ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚʫʟʘ // ʉʘʤʘʨ. ʛʦʩ. ʵʢʦʥ. ʘʢʘʜ., 2003. ʉ. 204ï

223. 

https://refdb.ru/look/1789231.html


71 
 

3. ɿʘʭʘʨʦʚʘ ʀ.ɻ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ. ʄ.: ɸʢʘʜʝʤʠʷ, 2008. 46 ʩ. 

4. ʆʩʤʦʣʦʚʩʢʘʷ ʀ.ʄ. ʆ ʥʘʫʯʥʦʤ ʩʪʘʪʫʩʝ ʜʠʜʘʢʪʠʢʠ // ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ. 2014. 

 ̄9 (118). ʉ.58ï64. 

5. ʉʝʨʛʝʝʚ ʉ.ʌ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ E-LEARNING ʜʠʜʘʢʪʠʢʠ // 

ʆʪʢʨʳʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 2015. ˉ3 (110). ʉ. 45ï52. 

6. ʅʠʢʫʣʠʥʘ ʀ.ɺ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʠʜʝʨʩʢʠʭ ʢʘʯʝʩʪʚ ʫ ʩʪʫʜʝʥʪʦʚ // ʉʘʤʘʨ. ʥʘʫʯ. 

ɺʝʩʪʥʠʢ. 2016.  ̄4 (17). ʉ. 64ï75.  

7. ɹʫʟʘ ʄ.ʂ. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘ ï ʛʣʘʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʨʦʩʪʘ // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʀʥʬʦʨʤʘʪʠʟʘʮʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷè, 24ï27 ʦʢʪʷʙʨʷ 2012 ʛ. ʄʠʥʩʢ: ɹɻʋ, 2012. ʉ. 115ï122. 



72 
 

ʋɼʂ 681.05  

ʕʄʇʀʈʀʏɽʉʂʆɽ  ʀʉʉʃɽɼʆɺɸʅʀɽ  ʉʌʆʈʄʀʈʆɺɸʅʅʆʉʊʀ 
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 ʧʨ. ʃʝʥʠʥʘ, 125, 300026, ʛ. ʊʫʣʘ, ʈʦʩʩʠʷ, dist-edu@yandex.ru, sto-ata@yandex.ru 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚʩʝ ʯʘʱʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʩʨʝʜʥʝʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ʯʝʤʧʠʦʥʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ FIRSTÈ LEGOÈ League. ɼʘʥʥʳʝ ʢʦʥʢʫʨʩʳ ʦʩʥʦʚʘʥʳ ʥʘ 

ʛʣʦʙʘʣʠʟʠʨʫʶʱʝʡʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, 

ʧʦʵʪʦʤʫ ʤʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʦʥʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

(ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʳʭ, ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ) ʥʘʚʳʢʦʚ. ʄʳ 

ʧʨʝʜʩʪʘʚʣʷʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʩʠʩʪʝʤʘʪʠʟʠʨʫʝʪ ʜʘʥʥʳʝ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʫʜʦʚ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʦ ʚʣʠʷʥʠʠ ʠʟʫʯʝʥʠʷ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʚ ʩʨʝʜʥʝʡ ʰʢʦʣʝ ʥʘ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʪʘʢ ʩʪʫʜʝʥʪʳ ʠ ʰʢʦʣʴʥʠʢʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʝʩʘ ʠ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ ʯʝʨʝʟ ʢʦʤʘʥʜʥʫʶ ʨʘʙʦʪʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ; ʩʨʝʜʥʝʝ ʦʙʨʘʟʦʚʘʥʠʝ; STEM-

ʥʘʚʳʢʠ; ʤʦʪʠʚʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ; ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʫʯʝʥʠʠ; ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ; 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʧʦʜʭʦʜ. 

AN  EMPIRICAL  STUDY  OF  THE  FORMATION  OF 

MOTIVATION  AND  STEAM  SKILLS  OF  STUDENTS  BASED  ON 

THE  INTEGRATION  OF  EDUCATIONAL  ROBOTICS  IN  THE 

CURRICULUM  

G.V. Vanykina,  T.O. Sundukova 

Leo Tolstoy Tula State Pedagogical University 

125 Lenin Ave., 300026, Tula, Russia, dist-edu@yandex.ru, sto-ata@yandex.ru 

Educational robotics is increasingly present in secondary education and is gaining a 

large practical application, especially with the advent of Championships such as the 

FIRSTÈ LEGOÈ League. These competitions are based on the globalizing orientation of 

different areas of the curriculum, so we believe that it is directly related to the achievement 

of combined (scientific, technical, engineering, artistic and mathematical) skills. We 

present a study that systematizes data based on the analysis of the results of works by 

foreign authors on the impact of studying robotics in high school on the educational 
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process. The results suggest that both teachers and students believe that robotics contributes 

to the development of interest and scientific approach, as well as the formation of social 

skills through teamwork. 

Key words: Educational robotics; secondary education; STEM skills; motivation to 

learn; project approach in training; teamwork; competence approach. 

 

ɺʚʝʜʝʥʠʝ. ʕʚʦʣʶʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ (Educational 

Robotics ï ER) ʠ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʚʳʨʦʩʣʠ ʠ ʫʢʨʝʧʠʣʠʩʴ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʦʥʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ-

ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʦ, ʨʘʟʚʠʚʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʘʢ ʦʪʤʝʯʘʣʠ M. Jim®nez ʠ R. 

Cerdas [1]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ STEM-ʦʙʨʘʟʦʚʘʥʠʷ (Science, 

Technology, Engineering, Mathematics ï STEM), ʢʦʪʦʨʦʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʨʘʙʦʪʝ ʦʪʨʘʩʣʝʡ ʟʥʘʥʠʡ: ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʠʷ ʠ 

ʤʘʪʝʤʘʪʠʢʘ. ʂʦʥʮʝʧʮʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʜʝʚʷʥʦʩʪʳʝ ʛʦʜʳ XX ʚʝʢʘ ʚ 

ʉʐɸ ʩ ʮʝʣʴʶ ʩʦʜʝʡʩʪʚʠʷ ʨʘʟʚʠʪʠʶ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ 

ʵʪʠʭ ʦʪʨʘʩʣʷʭ ʟʥʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʧʨʦʬʝʩʩʠʡ. 

ʈʘʟʚʠʪʠʝ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʰʢʦʣʘʭ ʩʪʘʥʦʚʠʪʩʷ 

ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʠ ʚʩʝ ʙʦʣʴʰʝ ʫʯʠʪʝʣʝʡ ʤʦʪʠʚʠʨʫʶʪ ʫʯʝʥʠʢʦʚ ʢ 

ʫʯʘʩʪʠʶ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠʣʠ ʯʝʤʧʠʦʥʘʪʘʭ ʨʘʟʥʦʛʦ 

ʫʨʦʚʥʷ [2]. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ, ʘ ʪʘʢʞʝ ʩ ʧʦʷʚʣʝʥʠʝʤ LEGOÈ 

MindstormsÈ, ʨʘʩʩʤʦʪʨʠʤ ʤʥʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ ʦ ʚʣʠʷʥʠʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʥʘ ʫʯʝʙʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʂʦʥʮʝʧʮʠʷ ER 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʣʴ ER ï ʧʦʚʳʩʠʪʴ ʠʥʪʝʨʝʩ ʠ 

ʨʘʟʚʠʪʴ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʷ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʨʷʜʘ ʥʘʚʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʠʮʠʘʪʠʚʘ, 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʢʨʝʘʪʠʚʥʦʩʪʴ ʠ ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ. 

ʇʦ ʤʥʝʥʠʶ M. Kandlhofer ʠ G. Steinbauer [3], ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ 

ʚʳʩʦʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʘʭ ʠ ʩʘʤʦʦʮʝʥʢʝ ʫ ʩʪʫʜʝʥʪʦʚ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʝʡ ʤʦʪʠʚʘʮʠʠ ʠ ʛʣʦʙʘʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʊʝʤʘ ER ʩʪʘʣʘ ʦʙʲʝʢʪʦʤ ʦʙʰʠʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ 

ʝʝ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ 

ʦʚʣʘʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʪʨʝʙʫʝʪ ʦʪ ʣʶʜʝʡ ʨʘʟʚʠʪʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʤʳʩʣʠʪʴ ʠ ʜʝʡʩʪʚʦʚʘʪʴ 

ʪʚʦʨʯʝʩʢʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʠʜʘʢʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ER ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʩʦʟʜʘʥʠʷ ʠ ʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʦʤ ʩʪʫʜʝʥʪ 

ʩʧʦʩʦʙʝʥ ʨʘʟʚʠʚʘʪʴ ʮʠʬʨʦʚʳʝ ʷʟʳʢʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ. 
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ʂʦʛʜʘ ʩʪʫʜʝʥʪʳ ʫʯʘʪʩʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ, ʵʪʦ ʚʣʠʷʝʪ ʥʘ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʘ 

ʣʠʯʥʦʩʪʥʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʩʢʦʤ 

ʧʦʜʭʦʜʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʪʫʜʝʥʪ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ ʚ 

ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ER ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ 

ʨʘʙʦʪʘʪʴ ʚ ʛʨʫʧʧʘʭ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʦʚʳʰʘʝʪ ʥʘʚʳʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ 

ʛʝʥʝʨʠʨʫʝʤʳʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʤʦʪʠʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʟʥʘʯʠʤʦʤʫ ʦʙʫʯʝʥʠʶ. ʇʦ ʤʥʝʥʠʶ ɸ. Odorico [4], ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʩ 

ʧʝʨʩʧʝʢʪʠʚʦʡ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʧʦʩʢʦʣʴʢʫ ʩʪʫʜʝʥʪʳ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʷʪ ʟʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʷʚʣʝʥʠʡ ʠ 

ʧʦʩʪʨʦʝʥʠʝʤ ʧʨʦʪʦʪʠʧʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ P. Mishra ʠ M. J. Koehler [5], 

ʧʦʣʫʯʠʚʰʫʶ ʥʘʟʚʘʥʠʝ TPCK (Technology pedagogical content knowledge). 

ʕʪʘ ʤʦʜʝʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʨʝʭ ʪʠʧʘʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʟʥʘʥʠʷ: 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʤ, ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ TPCK, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʥʘ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ, ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ. TPCK ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʜʚʠʛʘʪʴʩʷ ʚʧʝʨʝʜ ʚ ʥʦʚʳʭ ʧʦʜʭʦʜʘʭ ʢ ʥʘʫʢʝ, ʠʩʢʘʪʴ ʠ ʫʢʨʝʧʣʷʪʴ 

ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ER ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʦʜʝʣʴ TPCK, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ. 

ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʦʣʦʛʠʶ 

STEM. ʕʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʚʦʟʥʠʢʣʘ ʚ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʘʭ ʍʍ ʚʝʢʘ, ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʅʘʮʠʦʥʘʣʴʥʳʤ ʥʘʫʯʥʳʤ ʬʦʥʜʦʤ ʚ ʉʐɸ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʩʪʫʜʝʥʪʳ ʤʦʛʣʠ ʠʟʫʯʘʪʴ ʢʦʥʮʝʧʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʫʢʦʡ, 

ʪʝʭʥʦʣʦʛʠʝʡ, ʠʥʞʝʥʝʨʠʝʡ ʠ ʤʘʪʝʤʘʪʠʢʦʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʢʦʤʧʣʝʢʩʥʦ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ ʜʦ ʪʝʨʤʠʥʘ STEAM ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʢʦʤʧʦʥʝʥʪʘ ɸ (Art), ʨʘʩʰʠʨʷʷ ʤʝʪʦʜʦʣʦʛʠʶ STEM. STEAM ï 

ʩʦʚʨʝʤʝʥʥʘʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʠ ʛʣʦʙʘʣʴʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʠʥʪʝʛʨʘʮʠʠ ʠʩʢʫʩʩʪʚʘ ʠ ʜʠʟʘʡʥʘ ʚ ʥʘʫʯʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʯʪʦʙʳ 

ʧʦʜʜʝʨʞʘʪʴ ʠʭ ʚ ʰʢʦʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʢʦʤʧʘʥʠʠ, ʯʪʦʙʳ 

ʧʨʠʚʣʝʯʴ ʭʫʜʦʞʥʠʢʦʚ ʠ ʜʠʟʘʡʥʝʨʦʚ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʇʦ ʤʥʝʥʠʶ D. Bazylev, A. Margun, K. Zimenko, A. Kremlev, 

E. Rukujzha [6], ʠʥʠʮʠʘʪʠʚʳ ER ʚ ʰʢʦʣʘʭ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʦʚ ʤʦʪʠʚʘʮʠʠ ʢ ʦʙʫʯʝʥʠʶ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ 

ʩʪʫʜʝʥʪʦʚ ʩʧʦʩʦʙʥʳʤʠ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʣʠʜʝʨʩʪʚʘ. ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ER ʠ STEAM ʚ ʩʨʝʜʥʝʤ ʦʨʘʟʦʚʘʥʠʠ, ʚʥʝʜʨʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʥʘʙʦʨʳ ʙʨʝʥʜʦʚ BQÈ, LEGOÈ MindstormsÈ, 
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Robotics KidsLabÈ ʠ ʜʨʫʛʠʭ, ʩʯʠʪʘʶʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ 

ʧʨʦʜʚʠʞʝʥʠʠ ʘʢʪʠʚʥʦʛʦ, ʵʤʧʠʨʠʯʝʩʢʦʛʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ [7]. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ STEAM-ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʩʪʫʜʝʥʪʘʤ ʙʳʪʴ ʛʣʘʚʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʚʘʪʴ ʚʝʩʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʘ ʪʘʢʞʝ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʥʘʚʳʢʠ. 

ʆʧʨʝʜʝʣʠʤ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

¶ ʀʟʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʦʙʫʯʝʥʠʠ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʫʨʦʚʥʝʤ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʠ ʫʩʠʣʠʡ, ʩʪʝʧʝʥʴʶ ʫʯʘʩʪʠʷ, 

ʤʦʪʠʚʘʮʠʝʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʦʤʘʥʜʥʦʡ 

ʨʘʙʦʪʦʡ. 

¶ ʀʩʩʣʝʜʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʝʜʘʛʦʛʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʠʷʥʠʝʤ 
ʧʨʦʝʢʪʘ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʨʘʟʚʠʪʠʝʤ ʫ ʥʠʭ STEAM-

ʢʦʤʧʝʪʝʥʮʠʡ, ʫʨʦʚʥʝʤ ʠʭ ʤʦʪʠʚʘʮʠʠ ʠ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ. 

¶ ʉʦʦʪʥʝʩʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ 

ʧʨʝʜʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʧʠʩʘʪʝʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʫʯʘʝʤʦʤ ʷʚʣʝʥʠʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʩʣʝ ʜʝʤʦʥʩʪʨʘʮʠʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʣʘʜʝʥʠʷ STEAM-ʥʘʚʳʢʘʤʠ ʠ ʦʙʲʝʢʪʠʚʥʦʡ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʜʦʩʪʠʞʝʥʠʡ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪʘʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ 

ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʫʨʥʠʨʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʟʘʨʫʙʝʞʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʘʥʢʝʪʳ, ʦʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʪ ʜʣʷ 

ʦʮʝʥʢʠ STEAM-ʥʘʚʳʢʦʚ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʤʥʝʥʠʷʤʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʨʠʥʷʚʰʠʭ ʫʯʘʩʪʠʝ ʚ 

ʩʦʨʝʚʥʦʚʘʥʠʷʭ. ʇʝʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʩʦ ʩʪʝʧʝʥʴʶ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ, ʦʧʳʪʦʤ ʫʯʘʩʪʠʷ ʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʪʦʛʦ, ʦʧʨʘʚʜʘʣ ʣʠ ʵʪʦʪ ʦʧʳʪ ʠʭ ʦʞʠʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ ʤʥʝʥʠʡ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ER ʚ ʢʘʯʝʩʪʚʝ ʜʠʜʘʢʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ. 

ɼʘʥʥʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʥʝʥʠʡ 

ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʉʦʛʣʘʩʥʦ ʘʥʢʝʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʫʥʢʪʳ 

ʙʳʣʠ ʦʮʝʥʝʥʳ ʧʦ ʰʢʘʣʝ ʃʘʡʢʝʨʪʘ ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ (ʦʜʠʥ ʜʣʷ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʧʦʣʥʦʛʦ ʥʝʩʦʛʣʘʩʠʷ) ʠ ʧʷʪʴ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

(ʧʦʣʥʦʛʦ ʩʦʛʣʘʩʠʷ)), ʘ ʪʘʢʞʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʧʨʝʜʧʦʩʳʣʢʠ ʦ ʚʢʣʘʜʝ ʚ 

ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʘ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, 
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ʥʘʚʳʢʦʚ STEM ʠ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ. ʇʨʠʚʝʜʝʤ ʚʦʧʨʦʩʳ ʘʥʢʝʪ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: (1) ʂʘʢʦʚ ʫʨʦʚʝʥʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ? (2) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ, ʧʦ ɺʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʧʦʤʦʛʣʘ ʩʪʫʜʝʥʪʘʤ ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ? (3) ɺ 

ʢʘʢʦʡ ʩʪʝʧʝʥʠ, ʧʦ ɺʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʦʝʢʪ ʧʦʤʦʛ ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʪʴ ʩʚʦʠ 

ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ? (4) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ, ʧʦ ɺʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʧʨʦʝʢʪ ʧʦʤʦʛ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ? (5) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ, ʧʦ 

ɺʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʦʝʢʪ ʧʦʤʦʛ ʩʪʫʜʝʥʪʘʤ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʦʠʩʢ ʨʝʰʝʥʠʷ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ? (6) ɼʦ ʢʘʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʝʢʪ ʧʦʤʦʛʘʣ ʨʘʙʦʪʘʪʴ 

ʩʦ STEM-ʥʘʚʳʢʘʤʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʦʙʨʘʟʦʤ? 

ɺ ʘʥʢʝʪʘʭ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʩʪʘʚʠʣʠ ʜʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʠʡ ʤʘʪʝʨʠʘʣ, ʩʦʙʨʘʣʠ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʨʦʚʥʝʤ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʠ ʫʩʠʣʠʡ, ʩʪʝʧʝʥʴʶ ʫʯʘʩʪʠʷ, ʤʦʪʠʚʘʮʠʝʡ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʦʡ. ʉʪʫʜʝʥʪ 

ʜʦʣʞʝʥ ʙʳʣ ʧʨʦʚʝʩʪʠ ʩʘʤʦʦʮʝʥʢʫ ʧʦ ʫʢʘʟʘʥʥʳʤ ʧʫʥʢʪʘʤ ʧʦ ʰʢʘʣʝ 

ʃʘʡʢʝʨʪʘ ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ ʙʘʣʣʦʚ. ʇʨʠʚʝʜʝʤ ʚʦʧʨʦʩʳ ʘʥʢʝʪ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ: (1) ʂʘʢʦʚʘ ʩʪʝʧʝʥʴ ɺʘʰʝʡ 

ʦʙʱʝʡ ʤʦʪʠʚʘʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʝʢʪʘ? (2) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʝʢʪ 

ʧʦʤʦʛ ɺʘʤ ʫʣʫʯʰʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ? (3) ɺ ʢʘʢʦʡ 

ʩʪʝʧʝʥʠ ʧʨʦʝʢʪ ʧʦʤʦʛ ɺʘʤ ʧʦʚʳʩʠʪʴ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʯʫʞʦʤʫ ʤʥʝʥʠʶ? 

(4) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʝʢʪ ʧʦʤʦʛ ɺʘʤ ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ 

ʢʦʤʧʴʶʪʝʨʦʤ? (5) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʝʢʪ ʧʦʤʦʛ ɺʘʤ ʨʘʟʚʠʪʴ ʩʚʦʡ 

ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ? (6) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʝʢʪ ʧʦʤʦʛ ɺʘʤ ʥʘʡʪʠ 

ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ? (7) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʝʢʪ ʧʦʤʦʛ ɺʘʤ ʧʦʚʳʩʠʪʴ 

ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ? (8) ɺ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ɺʳ ʩʯʠʪʘʝʪʝ ʨʦʙʦʪʦʪʝʭʥʠʢʫ 

ʧʦʣʝʟʥʦʡ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʙʫʜʫʱʝʛʦ? (9) ɺ ʢʘʢʦʡ 

ʩʪʝʧʝʥʠ, ʧʦ ɺʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʘʜʝʢʚʘʪʥʘ ʚʟʘʠʤʦʩʚʷʟʠ 

ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ? 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʘʥʢʝʪ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘ 

ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʬʦʨʤʫʣʠʨʦʚʦʢ ʠ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʦʧʨʦʩʥʠʢʦʚ [4, 5, 7]. ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʦʙʦʠʭ ʦʧʨʦʩʥʠʢʦʚ, ʙʳʣ ʦʩʥʦʚʘʥ ʥʘ ʦʧʠʩʘʪʝʣʴʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʚ ʢʦʪʦʨʦʤ 

ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʧʨʦʮʝʥʪ ʦʪʚʝʪʦʚ ʧʦ ʰʢʘʣʝ (ʦʪ ʦʜʥʦʛʦ ʜʦ ʧʷʪʠ) ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʦʙʦʠʭ ʦʧʨʦʩʥʠʢʦʚ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʫʯʠʪʳʚʘʷ ʭʘʨʘʢʪʝʨ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʜʦʧʫʱʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ (Spearmanôs Rho correlation coefficient).  
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ʈʝʟʫʣʴʪʘʪʳ. ʇʨʠʚʝʜʝʤ ʦʧʠʩʘʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʟʚʣʝʯʝʥʥʦʡ ʠʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʪʚʝʪʦʚ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ. ʆʮʝʥʢʠ ʧʝʨʚʠʯʥʦ ʧʨʦʚʦʜʷʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʩʪʫʜʝʥʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚ 

ʦʮʝʥʢʘʭ. ʎʝʣʴ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʤʥʝʥʠʷʭ ʧʦ ʧʦʚʦʜʫ ʚʢʣʘʜʘ ʧʨʦʝʢʪʘ ʚ 

ʦʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ. ɺ ʭʦʜʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʦʙ 

ʦʩʥʦʚʥʳʭ ʪʨʫʜʥʦʩʪʷʭ ʠ ʨʠʩʢʘʭ, ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʧʨʦʷʚʠʣʠ ʚ ʭʦʜʝ 

ʧʨʦʝʢʪʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʇʦ ʤʥʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʨʠʯʠʥʳ ʧʨʠʥʷʪʠʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʝʢʪʝ (ʧʦ ʫʙʳʚʘʥʠʶ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ): ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʘʫʢʫ ʠ ʪʝʭʥʠʢʫ; ʘʢʪʠʚʥʦ 

ʤʦʪʠʚʠʨʫʝʪ ʩʪʫʜʝʥʪʦʚ; ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʙʫʜʫʱʝʛʦ ʩʪʫʜʝʥʪʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦ ʤʥʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ (ʧʦ 

ʫʙʳʚʘʥʠʶ ʨʝʣʝʚʘʥʪʥʦʩʪʠ): ʧʨʦʝʢʪ ʧʦʤʦʛʘʣ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ STEM 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʦʙʨʘʟʦʤ; ʧʨʦʝʢʪ ʧʦʤʦʛʘʣ ʩʪʫʜʝʥʪʘʤ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ 

ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʦʙʣʝʤʳ; ʧʨʦʝʢʪ ʧʦʤʦʛʘʣ ʩʪʫʜʝʥʪʘʤ 

ʨʘʟʚʠʪʴ ʩʚʦʠ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ; ʧʨʦʝʢʪ ʧʦʤʦʛʘʣ ʧʦʚʳʰʘʪʴ 

ʤʦʪʠʚʘʮʠʶ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ; ʧʨʦʝʢʪ ʧʦʤʦʛʘʣ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ; ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʦʤʦʛʘʣʘ ʩʪʫʜʝʥʪʘʤ ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ 

ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʳʤ ʜʘʥʥʳʤ, ʫʯʠʪʝʣʷ 

ʦʮʝʥʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʫʥʢʪʳ ʘʥʢʝʪʳ ʦʯʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʦ 

ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʯʝʪʳʨʝ ʧʦ ʰʢʘʣʝ ʃʘʡʢʝʨʪʘ (ʩʦʛʣʘʩʥʳ). ʃʫʯʰʠʡ 

ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʩʚʷʟʘʥ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʫʶ ʧʨʦʝʢʪ 

ʜʦʣʞʝʥ ʙʳʣ ʫʩʠʣʠʪʴ, ʯʪʦʙʳ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ STEM. ʇʨʘʢʪʠʯʝʩʢʠ 

ʝʜʠʥʦʛʣʘʩʥʦ ʫʯʠʪʝʣʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ï ʵʪʦ ʩʘʤʘʷ 

ʤʦʪʠʚʘʮʠʦʥʥʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʝʜʘʛʦʛʠ ʚʳʜʝʣʠʣʠ 

ʥʝʢʦʪʦʨʳʝ ʩʣʦʞʥʦʩʪʠ ʠ ʨʠʩʢʠ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ɼʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʳʭ 

ʪʨʫʜʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ, ʧʦ ʤʥʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʠʩʧʳʪʳʚʘʣʠ ʩʪʫʜʝʥʪʳ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ, ʧʨʠʚʦʜʷʪʩʷ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ 

ʨʝʣʝʚʘʥʪʥʦʩʪʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʩʚʝʪʘ ʠ ʮʚʝʪʘ; ʧʨʝʜʣʦʞʝʥʠʝ ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʜʝʠ; ʨʘʟʨʘʙʦʪʢʘ ʤʠʩʩʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ 

ʚʳʧʦʣʥʷʪʴ ʨʦʙʦʪ; ʧʨʝʟʝʥʪʘʮʠʷ ʧʨʦʝʢʪʘ. 

ʎʝʣʴ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʤʥʝʥʠʷʭ ʧʦ ʧʦʚʦʜʫ ʣʠʯʥʦʛʦ ʚʢʣʘʜʘ ʚ ʧʨʦʝʢʪ, 

ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʣʦʞʥʦʩʪʷʭ. ʇʦ ʤʥʝʥʠʶ 
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ʩʪʫʜʝʥʪʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʩʧʦʥʜʝʥʪʦʚ 

(ʧʦ ʫʙʳʚʘʥʠʶ ʨʝʣʝʚʘʥʪʥʦʩʪʠ): ʩʪʝʧʝʥʴ ʦʙʱʝʡ ʤʦʪʠʚʘʮʠʠ ʢ ʧʨʦʝʢʪʫ; 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʘʜʝʢʚʘʪʥʘ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ; 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʧʦʣʝʟʥʘ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʙʫʜʫʱʝʛʦ; ʧʨʦʝʢʪ ʧʦʤʦʛ 

ʫʣʫʯʰʠʪʴ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ; ʧʨʦʝʢʪ ʧʦʤʦʛ ʧʦʚʳʩʠʪʴ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ 

ʯʫʞʦʤʫ ʤʥʝʥʠʶ; ʧʨʦʝʢʪ ʧʦʤʦʛ ʧʨʠʦʙʨʝʩʪʠ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ 

ʢʦʤʧʴʶʪʝʨʦʤ; ʧʨʦʝʢʪ ʧʦʤʦʛ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ; ʧʨʦʝʢʪ 

ʧʦʤʦʛ ʥʘʫʯʠʪʴʩʷ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ; ʧʨʦʝʢʪ ʧʦʤʦʛ ʨʘʟʚʠʪʴ 

ʩʚʦʡ ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʆʮʝʥʢʘ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʟʥʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʪʘʢʞʝ ʙʳʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʤʠ 

ʙʳʣʠ ʤʦʪʠʚʘʮʠʷ ʠ ʬʘʢʪ, ʯʪʦ ʧʨʦʝʢʪ ʧʦʤʦʛʘʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ 

ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ. ʇʨʦʮʝʥʪ ʥʘʠʙʦʣʝʝ ʤʦʪʠʚʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʝʢʪʘ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʩ ʠʭ ʩʦʙʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʦʨʷʜʢʝ 

ʫʤʝʥʴʰʝʥʠʷ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ; 

ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʝʢʪʘ; ʥʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ. ʆʩʥʦʚʥʳʝ 

ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩʪʫʜʝʥʪʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʨʝʣʝʚʘʥʪʥʦʩʪʠ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʩʚʝʪʘ ʠ ʮʚʝʪʘ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʠʩʩʠʡ; 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ; ʨʘʟʨʘʙʦʪʢʘ ʤʠʩʩʠʡ; ʧʦʥʠʤʘʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ 

ʤʠʩʩʠʡ. ʆʙʦʟʥʘʯʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ, ʩʝʥʩʦʨʘʤʠ 

ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʤʠʩʩʠʡ ï ʵʪʦ ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʩʦʯʣʠ 

ʥʘʠʙʦʣʝʝ ʪʨʫʜʥʳʤʠ, ʩ ʠʭ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠ ʘʩʧʝʢʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥʠ 

ʩʦʛʣʘʩʥʳ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ 

ʚʦʧʨʦʩʥʠʢʦʚ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʡ (ʪʘʙʣ. 

1 ʠ ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʪʝʩʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʦʧʨʦʩʥʠʢʘ 

ʫʯʠʪʝʣʝʡ (ʥʦʤʝʨʘ ʦʪ 1 ʜʦ 6 ʷʚʣʷʶʪʩʷ ʧʫʥʢʪʘʤʠ ʦʧʨʦʩʥʠʢʘ ʫʯʠʪʝʣʝʡ) 

ʋʯʠʪʝʣʷ 1 2 3 4 5 6 

1 

Spearman Rho 1000 0,278* 0,295* 0,142 0,107 0,288* 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

 0,030 0,021 0,276 0,413 0,024 

2 

Spearman Rho 0,278* 1000 0,564** 0,456** 0,360** 0,374** 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,030  0,000 0,000 0,004 0,003 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r1 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʪʝʩʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʦʧʨʦʩʥʠʢʘ 

ʫʯʠʪʝʣʝʡ (ʥʦʤʝʨʘ ʦʪ 1 ʜʦ 6 ʷʚʣʷʶʪʩʷ ʧʫʥʢʪʘʤʠ ʦʧʨʦʩʥʠʢʘ ʫʯʠʪʝʣʝʡ) 

3 

Spearman Rho 0,295* 0,564** 1000 0,604** 0,520** 0,356** 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,021 0,000  0,000 0,000 0,005 

4 

Spearman Rho 0,142 0,456** 0,604** 1000 0,540** 0,225 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,276 0,000 0,000  0,000 0,081 

5 

Spearman Rho 0.107 0.360** 0.520** 0.540** 1000 0.391** 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0.413 0.004 0.000 0.000  0.002 

6 

Spearman Rho 0.288* 0.374** 0.356** 0.225 0.391** 1000 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0.024 0.003 0.005 0.081 0.002  

 

** ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʘ ʥʘ ʫʨʦʚʥʝ 0,01. * ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʘ ʥʘ 

ʫʨʦʚʥʝ 0,05. 
 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʝʜʘʛʦʛʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʝʜʤʝʪʘʤʠ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ ʟʥʘʯʠʤʦʩʪʠ 0,01 ʠ 0,05. ʅʘ ʫʨʦʚʥʝ 0,01 

ʚʠʜʥʦ, ʯʪʦ ʧʫʥʢʪ 2 (ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ) 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʫʥʢʪʘʤʠ 3 (ʢʨʝʘʪʠʚʥʦʩʪʴ), 4 (ʤʦʪʠʚʘʮʠʷ), 5 (ʧʦʠʩʢ 

ʨʝʰʝʥʠʡ) ʠ 6 (ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ). ʇʫʥʢʪ 3 (ʢʨʝʘʪʠʚʥʦʩʪʴ) 

ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʫʥʢʪʘʤʠ 4 (ʤʦʪʠʚʘʮʠʷ), 5 (ʧʦʠʩʢ ʨʝʰʝʥʠʡ) ʠ 6 (ʪʨʫʜʦʚʳʝ 

ʥʘʚʳʢʠ), ʘ ʧʫʥʢʪ 5 (ʧʦʠʩʢ ʨʝʰʝʥʠʡ) ï ʩ ʧʫʥʢʪʘʤʠ 4 (ʤʦʪʠʚʘʮʠʷ) ʠ 6 

(ʪʨʫʜʦʚʳʝ ʥʘʚʳʢʠ). ʅʘ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 0,05 ʧʫʥʢʪ 1 (ʩʪʝʧʝʥʴ 

ʘʚʪʦʥʦʤʠʠ) ʟʥʘʯʠʤʦ ʩʚʷʟʘʥ ʩ ʧʫʥʢʪʘʤʠ 2 (ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʚʳʢʠ), 3 

(ʢʨʝʘʪʠʚʥʦʩʪʴ) ʠ 6 (ʨʘʙʦʯʠʝ ʥʘʚʳʢʠ STEM). ʋʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ, ʤʦʪʠʚʘʮʠʝʡ, ʪʚʦʨʯʝʩʪʚʦʤ ʠ 

ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʦʡ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʬʦʨʤʠʨʫʝʪ ʫ ʩʪʫʜʝʥʪʦʚ ʚʳʩʦʢʫʶ ʤʦʪʠʚʘʮʠʶ, ʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ. ʌʘʢʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʚʦʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʟʥʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʨʠʷʪʠʶ ʫʯʠʪʝʣʷʤʠ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʚʦʟʨʦʩʣʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ. 
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ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʪʝʩʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʘʥʢʝʪʳ 

ʩʪʫʜʝʥʪʦʚ (ʥʦʤʝʨʘ ʦʪ 1 ʜʦ 9 ʷʚʣʷʶʪʩʷ ʧʫʥʢʪʘʤʠ ʘʥʢʝʪʳ ʩʪʫʜʝʥʪʦʚ) 

ʉʪʫʜʝʥʪʳ 1 2 3 4 5 6 7 8 9 

1 

Spearman 

Rho 
1000 

0,306 

**  

0,242 

**  
0,004 -0,084 0,008 -0,131 -0,079 

-0,188 

*  

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

 0,000 0,002 0,963 0,294 0,925 0,100 0,327 0,018 

2 

Spearman 

Rho 

0,306 

**  
1000 

0,483 

**  
-0,077 -0,151 -0,074 -0,120 -0,148 

-0,172 

*  

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,000  0,000 0,339 0,058 0,356 0,132 0,063 0,031 

3 

Spearman 

Rho 

0,242 

**  

0,483 

**  
1000 0,038 0,023 -0,043 -0,033 -0,006 -0,045 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,002 0,000  0,639 0,771 0,588 0,677 0,947 0,577 

4 

Spearman 

Rho 
0,004 -0,077 0,038 1000 

0,355 

**  

0,364 

**  

0,412 

**  

0,350 

**  

0,264 

**  

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,963 0,339 0,639  0,000 0,000 0,000 0,000 0,001 

5 

Spearman 

Rho 
-0,084 -0,151 0,023 

0,355 

**  
1000 

0,383 

**  

0,540 

**  

0,243 

**  

0,256 

**  

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,294 0,068 0,771 0,000  0,000 0,000 0,002 0,001 

6 

Spearman 

Rho 
0,008 -0,074 -0,043 

0,364 

**  

0,383 

**  
1000 0,501** 

0,164 

*  

0,168 

*  

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,925 0,356 0,588 0,000 0,000  0,000 0,040 0,035 

7 

Spearman 

Rho 
-0,131 -0,120 -0,033 

0,412 

**  

0,540 

**  

0,501 

**  
1000 

0,231 

**  

0,309 

**  

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,100 0,132 0,677 0,000 0,000 0,000  0,003 0,000 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮ r2 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʪʝʩʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʘʥʢʝʪʳ 

ʩʪʫʜʝʥʪʦʚ (ʥʦʤʝʨʘ ʦʪ 1 ʜʦ 9 ʷʚʣʷʶʪʩʷ ʧʫʥʢʪʘʤʠ ʘʥʢʝʪʳ ʩʪʫʜʝʥʪʦʚ) 

8 

Spearman 

Rho 
-0,079 -0,148 -0,005 

0,350 

**  

0,243 

**  

0,164 

*  

0,231 

**  
1000 

0,337 

**  

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,327 0,063 0,947 0,000 0,002 0,040 0,003  0,000 

9 

Spearman 

Rho 

-0,188 

*  

-0,172 

*  
-0,045 

0,264 

**  

0,256 

**  

0,168 

*  

0,309 

**  

0,337 

**  
1000 

sig 

(ʜʚʫʩʪʦʨʦʥʥʝʝ 

p-ʟʥʘʯʝʥʠʝ) 

0,018 0,031 0,577 0,001 0,001 0,035 0,000 0,000  

 

** ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʘ ʥʘ ʫʨʦʚʥʝ 0,01. * ʂʦʨʨʝʣʷʮʠʷ ʟʥʘʯʠʤʘ ʥʘ 

ʫʨʦʚʥʝ 0,05. 
 

ʈʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 2, ʧʦʢʘʟʳʚʘʶʪ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʘʥʢʝʪʳ ʩʪʫʜʝʥʪʦʚ ʥʘ ʫʨʦʚʥʷʭ ʟʥʘʯʠʤʦʩʪʠ 0,01 ʠ 0,05. ʅʘ 

ʫʨʦʚʥʝ 0,01 ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʧʫʥʢʪʦʤ 1 (ʦʙʱʘʷ 

ʤʦʪʠʚʘʮʠʷ) ʠ ʧʫʥʢʪʘʤʠ 2 (ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ) ʠ 3 

(ʪʦʣʝʨʘʥʪʥʦʩʪʴ), ʧʨʠ ʵʪʦʤ ʜʚʘ ʧʦʩʣʝʜʥʠʭ ʧʫʥʢʪʘ ʪʘʢʞʝ ʢʦʨʨʝʣʠʨʫʶʪ. 

ʇʫʥʢʪ 4 (ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʚʳʢʠ) ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʫʥʢʪʘʤʠ 5 

(ʢʨʝʘʪʠʚʥʦʩʪʴ) ʠ 6 (ʧʦʠʩʢ ʨʝʰʝʥʠʡ), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʢʦʨʨʝʣʠʨʫʶʪ. ʇʫʥʢʪ 7 (ʤʦʪʠʚʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ) ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʫʥʢʪʘʤʠ 

4 (ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʚʳʢʠ), 5 (ʢʨʝʘʪʠʚʥʦʩʪʴ) ʠ 6 (ʧʦʠʩʢ ʨʝʰʝʥʠʡ), ʧʫʥʢʪ 8 

(ʧʦʣʝʟʥʦʩʪʴ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʜʣʷ ʙʫʜʫʱʝʛʦ) ï ʩ ʧʫʥʢʪʘʤʠ 4 

(ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʚʳʢʠ), 5 (ʢʨʝʘʪʠʚʥʦʩʪʴ) ʠ 7 (ʤʦʪʠʚʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ), 

ʧʫʥʢʪ 9 (ʚʟʘʠʤʦʩʚʷʟʴ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ) ï ʩ ʧʫʥʢʪʘʤʠ 4 

(ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʚʳʢʠ), 5 (ʢʨʝʘʪʠʚʥʦʩʪʴ), 7 (ʤʦʪʠʚʘʮʠʷ ʢ ʦʙʫʯʝʥʠʶ) ʠ 8 

(ʧʦʣʝʟʥʦʩʪʴ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʜʣʷ ʙʫʜʫʱʝʛʦ). ʅʘ ʫʨʦʚʥʝ 0,05 ʧʫʥʢʪ 6 

(ʧʦʠʩʢ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ) ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʫʥʢʪʘʤʠ 8 (ʧʦʣʝʟʥʦʩʪʴ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʜʣʷ ʙʫʜʫʱʝʛʦ) ʠ 9 (ʩʦʦʪʥʝʩʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ 

ʢʫʨʩʘ). 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ER, ʤʦʪʠʚʘʮʠʝʡ, ʪʚʦʨʯʝʩʪʚʦʤ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʦʡ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ER ʬʦʨʤʠʨʫʝʪ ʫ 

ʩʪʫʜʝʥʪʦʚ ʚʳʩʦʢʫʶ ʤʦʪʠʚʘʮʠʶ, ʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ 

ʨʝʰʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʪʚʦʨʯʝʩʪʚʘ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʩʘʤ ʬʘʢʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʚʦʠʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʟʥʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʧʨʠʷʪʠʶ ʫʯʠʪʝʣʷʤʠ ʪʦʛʦ, 

ʥʘʩʢʦʣʴʢʦ ʚʦʟʨʦʩʣʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ. ʇʦʣʫʯʝʥʥʳʝ 
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ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʷʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʫʜʝʥʪʦʚ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ, ʯʪʦ ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʩʚʷʟʘʥʘ ʩ ʙʦʣʝʝ 

ʪʝʩʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʠ ʪʦʚʘʨʠʱʝʩʪʚʦ. 

ʆʪʤʝʯʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʩʘʤ ʬʘʢʪ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʟʚʦʣʠʣ ʩʪʫʜʝʥʪʘʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʚ ʮʝʣʦʩʪʥʳʡ ʠ 

ʪʚʦʨʯʝʩʢʠʡ ʧʫʪʴ. ʇʨʦʝʢʪ ER ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʠʟʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʵʪʦʤʫ ʤʳ ʩʯʠʪʘʝʤ, 

ʯʪʦ ʦʥ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʜʦʩʪʠʞʝʥʠʝʤ STEM-ʥʘʚʳʢʦʚ. 

ɺʳʚʦʜʳ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʦ ʥʝʤʥʦʛʦ ʠ ʯʪʦ ʜʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚ ʩʪʘʪʴʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʥʢʝʪʘʤʠ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʢʣʶʯʝ, ʧʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥʳ ʦʧʪʠʤʠʩʪʠʯʥʳʝ ʚʳʚʦʜʳ, 

ʧʦʩʢʦʣʴʢʫ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʧʨʦʝʢʪʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ, 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʥʘʤʠ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʦʥʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʙʣʘʛʦʜʘʨʷ ʨʝʟʫʣʴʪʘʪʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀ ʩʪʫʜʝʥʪʳ, ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʮʝʥʠʣʠ ʧʨʦʝʢʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, ʦʩʦʙʝʥʥʦ ʝʛʦ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʪʦ ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ ʧʦʤʦʛʣʦ 

ʩʪʫʜʝʥʪʘʤ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʥʘʫʢʫ ʠ ʪʝʭʥʠʢʫ ʠ ʧʦʚʳʩʠʪʴ ʠʭ ʤʦʪʠʚʘʮʠʶ, 

ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʥʘʚʳʢʠ. ER ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʢʘʢ ʦʯʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ STEM-ʥʘʚʳʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʚʝʩʴʤʘ ʧʦʟʠʪʠʚʥʳ ʠ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ER ʬʦʨʤʠʨʫʝʪ ʫ 

ʩʪʫʜʝʥʪʦʚ ʚʳʩʦʢʫʶ ʤʦʪʠʚʘʮʠʶ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʩʦʟʜʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʙʫʜʫʱʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ.  

ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʦʩʧʨʠʷʪʠʷ ʩʪʫʜʝʥʪʘʤʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʪʝʭʥʦʣʦʛʠʠ. ʉʪʫʜʝʥʪʳ ʠʤʝʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴ ʩʚʦʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʯʝʨʝʟ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʦʙʦʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʥʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʠ ʥʘʚʳʢʠ 

ʯʝʨʝʟ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: ʥʘʫʯʥʳʡ ʧʨʦʝʢʪ ʠ ʧʨʦʝʢʪ ʮʝʥʥʦʩʪʝʡ, ʧʨʦʜʚʠʛʘʷ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʦʩʫʱʝʩʪʚʣʷʷ ʨʝʬʣʝʢʩʠʶ. ʈʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʚ 

ʧʨʦʝʢʪʝ ER ʧʦʤʦʛʣʘ ʩʪʫʜʝʥʪʘʤ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ, 
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ʠʟʤʝʨʝʥʠʷ ʧʨʦʝʢʪʘ ʮʝʥʥʦʩʪʝʡ. ʌʘʢʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʧʳʪʘ ʦʩʪʘʚʣʷʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʮʝʥʷʪ ʚʘʞʥʦʩʪʴ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʚ ʩʚʦʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʙʫʜʫʱʝʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʠʟʫʯʝʥʠʝ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʜʘʣʦ ʧʦʣʝʟʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʢʘʟʳʚʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ER, ʤʦʪʠʚʘʮʠʝʡ, ʪʚʦʨʯʝʩʪʚʦʤ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʨʘʙʦʪʦʡ, ʯʪʦ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʩʪʫʜʝʥʪʘʤ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʠ ʨʘʟʚʠʪʠʠ 

ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʘʚʳʢʠ ʙʳʣʠ ʨʘʟʚʠʪʳ ʫ ʚʩʝʭ 

ʩʪʫʜʝʥʪʦʚ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʙʳʣʠ ʣʠ ʠʭ ʥʘʚʳʢʠ ʚ 

ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠʣʠ ʪʝʭʥʠʢʠ ʩʣʘʙʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʣʠ ʦʥʠ ʥʝ 

ʥʘʤʝʨʝʚʘʣʠʩʴ ʧʨʦʜʦʣʞʘʪʴ ʦʙʫʯʝʥʠʝ ʚ STEM-ʦʙʣʘʩʪʷʭ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʤʦʪʠʚʘʮʠʠ ʜʘʣʴʥʝʡʰʝʛʦ ʫʛʣʫʙʣʝʥʠʷ ʧʨʝʜʤʝʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʙʦʣʴʰʝʡ ʟʥʘʯʠʤʦʩʪʴʶ, ʩ ʙʦʣʴʰʠʤ ʦʭʚʘʪʦʤ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ 

ʨʘʩʰʠʨʝʥʠʝʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʠʟʫʯʝʥʠʷ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ 

ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʦʧʨʦʩʥʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʠʘʣʴʥʦʡ ʩʨʝʜʳ ʙʫʜʫʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè (1ï2 ʩʝʤʝʩʪʨʳ). ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʩʦʙʨʘʥʳ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʦʧʨʦʙʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ (iRunner, 
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ʤʝʭʘʥʠʟʤ ʶʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʫʧʦʤʷʥʫʪʳʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʚʝʨʢʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʚʩʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʜʠʩʮʠʧʣʠʥʳ 

çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè (ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʜʠʩʮʠʧʣʠʥ), ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʠ/ʠʣʠ ʥʘʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʥʣʘʡʥ-ʩʠʩʪʝʤʳ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ; ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ; ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ; ʶʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʝ; iRunner, ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ; AnyTask. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʰʠ ʜʥʠ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʜʭʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. ʉʝʛʦʜʥʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʷʭ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢʠʝ 

ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʚʝʨʢʠ ʢʦʜʘ, 

ʘ, ʩ ʜʨʫʛʦʡ, ʦʩʚʦʙʦʞʜʘʝʪ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʪʴ 

ʤʦʥʦʪʦʥʥʫʶ ʨʘʙʦʪʫ.  

ʅʘ ʬʘʢʫʣʴʪʝʪʝ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ ɹʝʣʦʨʫʩʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʌʇʄʀ ɹɻʋ) ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʫʧʦʤʷʥʫʪʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʥʘ ʧʨʠʤʝʨʝ ʜʠʩʮʠʧʣʠʥʳ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè (1ï2 

ʩʝʤʝʩʪʨʳ), ʚ ʢʦʪʦʨʦʡ ʚ ʵʪʠʭ ʩʝʤʝʩʪʨʘʭ ʠʟʫʯʘʝʪʩʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʉ++ ʠ ʷʟʳʢ ʘʩʩʝʤʙʣʝʨʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ï iRunner (acm.bsu.by), ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ 

(contest.yandex.ru), AnyTask (anytask.org), EduFPMI (edufpmi.bsu.by). ʂʘʢ 

ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʥʠ ʦʜʥʘ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʠʩʪʝʤ ʥʝ ʩʤʦʛʣʘ 

ʧʦʣʥʦʩʪʴʶ ʧʦʢʨʳʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʠ ʙʠʙʣʠʦʪʝʢʠ ʶʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʫʶʱʠʭ ʩʠʩʪʝʤ 

ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʧʨʦʮʝʩʩ ʩʜʘʯʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʦʪʧʨʘʚʢʠ ʩʪʫʜʝʥʪʘʤʠ ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʯʘʩʪʴ ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʙʘʣʣʦʚ ʟʘ 

ʣʘʙʦʨʘʪʦʨʥʫʶ ʨʘʙʦʪʫ. ʇʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʘʡʥʝʛʦ ʩʨʦʢʘ ʩʜʘʯʠ, ʢʦʛʜʘ 

ʜʘʣʴʥʝʡʰʘʷ ʦʪʧʨʘʚʢʘ ʨʝʰʝʥʠʡ ʟʘʧʨʝʱʝʥʘ, ʧʦʩʣʝʜʥʠʝ ʦʪʧʨʘʚʣʝʥʥʳʝ 

ʚʝʨʩʠʠ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʭʦʜʷʪ ʨʫʯʥʦʡ ʧʨʦʩʤʦʪʨ ï ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʧʨʦʚʝʨʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ (ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʠʜʝʠ, ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠ ʪ. ʧ.). 

ʇʦ ʠʪʦʛʫ ʧʨʦʚʝʨʢʠ ʩʪʫʜʝʥʪʘʤ ʜʦʙʘʚʣʷʝʪʩʷ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʙʘʣʣʦʚ. 

ʇʦʤʠʤʦ ʪʦʛʦ, ʧʦ ʚʩʝʤ ʠʣʠ ʯʘʩʪʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʨʘʢʪʠʢʫʶʪʩʷ 

ʙʝʩʝʜʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩʦ ʩʪʫʜʝʥʪʦʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ 

ʧʦʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʤ ʢʘʢʠʭ-ʪʦ ʤʦʤʝʥʪʦʚ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʝʭʘʥʠʟʤʝ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɼʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʟʘʜʘʥʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʳʣ 

ʚʳʙʨʘʥ ʧʦʜʭʦʜ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʶʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʝè ï ʩʧʦʩʦʙ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʤʠʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʝ 

ʤʦʜʫʣʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ (ʬʫʥʢʮʠʠ, ʢʣʘʩʩʳ), ʘ ʥʝ ʧʦʣʥʦʮʝʥʥʫʶ 

ʧʨʦʛʨʘʤʤʫ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ, ʥʘʧʨʠʤʝʨ, ʚ ʩʧʦʨʪʠʚʥʦʤ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʙʠʙʣʠʦʪʝʢʠ ʶʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚ ʩʠʣʫ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ, ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʦʧʫʣʷʨʥʘʷ ʙʠʙʣʠʦʪʝʢʘ Google Test [1] 

ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʇʦʩʢʦʣʴʢʫ ʪʝʩʪʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ (ʢʘʢ 

ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ, ʪʘʢ ʠ iRunner) ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʠʩʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʦʣʠʤʧʠʘʜ ʠ ʪʨʝʥʠʨʦʚʦʢ ʢ ʥʠʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʶʥʠʪ-ʪʝʩʪʦʚ, ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ 

ʧʨʦʩʣʦʡʢʘ, ʢʦʜ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʦʪʢʨʳʪʦʤ ʨʝʧʦʟʠʪʦʨʠʠ [2] ʚʤʝʩʪʝ ʩ 

ʠʥʩʪʨʫʢʮʠʝʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ  ʧʨʠʤʝʨʦʤ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʜʘʥʥʫʶ ʧʨʦʩʣʦʡʢʫ. 

ʉʢʨʠʧʪʦʚʘʷ ʧʨʦʩʣʦʡʢʘ ʜʦʧʦʣʥʷʝʪ ʬʫʥʢʮʠʦʥʘʣ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʧʨʦʚʝʨʢʠ, ʦʧʨʝʜʝʣʷʷ ʘʣʛʦʨʠʪʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ. ʅʘʩʪʨʦʡʢʘ 

ʩʠʩʪʝʤʳ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʸʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʬʘʡʣʘ tester_config.py, ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʶʪʩʷ ʠʤʝʥʘ ʪʝʩʪʦʚ ʠ ʙʘʣʣʳ ʟʘ 

ʥʠʭ. ʌʘʡʣ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʥʘʩʪʨʘʠʚʘʪʴ ʚʠʜʠʤʦʩʪʴ ʥʘʟʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ 

ʪʝʩʪʦʚ: ʧʦ ʫʤʦʣʯʘʥʠʶ, ʩʪʫʜʝʥʪʘʤ ʚʠʜʥʳ ʣʠʰʴ ʥʘʟʚʘʥʠʷ ʛʨʫʧʧ, ʥʦ ʥʝ 

ʢʦʥʢʨʝʪʥʳʭ ʪʝʩʪʦʚ ʚ ʥʠʭ (ʥʘʧʨʠʤʝʨ, çQuickSort.*è), ʥʦ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʩʪʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʦʪ ʛʨʫʧʧʳ 

(çQuickSort.Sampleè), ʯʪʦ ʘʢʪʫʘʣʴʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʟʘʨʘʥʝʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʫʯʘʩʪʥʠʢʫ ʧʨʠʤʝʨʦʚ. 

ʆʪʜʝʣʴʥʳʡ ʬʘʡʣ build.sh ʦʧʨʝʜʝʣʷʝʪ ʘʣʛʦʨʠʪʤ ʢʦʤʧʠʣʷʮʠʠ ʨʝʰʝʥʠʡ. 

ʉ ʝʛʦ ʧʦʤʦʱʴʶ, ʚ ʯʠʩʣʝ ʧʨʦʯʝʛʦ, ʤʦʞʥʦ ʟʘʧʫʩʢʘʪʴ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ 

ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʢʦʤʧʠʣʷʮʠʶ ʤʥʦʛʦʬʘʡʣʦʚʳʭ ʧʨʦʝʢʪʦʚ 

ʠ ʬʠʣʴʪʨʦʚʘʪʴ ʣʦʛ ʦʰʠʙʦʢ ʢʦʤʧʠʣʷʪʦʨʘ. ɺ ʥʘʰʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʚ 

ʨʘʤʢʘʭ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʧʨʦʚʝʨʷʝʪʩʷ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʫʝʤʦʤʫ ʩʪʠʣʶ ʦʬʦʨʤʣʝʥʠʷ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ 

ʧʦʜʢʣʶʯʝʥʠʝ ʩʨʝʜʩʪʚ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʜʨʫʛʠʭ ʥʝʜʦʯʸʪʦʚ (ʥʝʦʧʪʠʤʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʥʝʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʜʘ ʠ ʪ. ʧ.), ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʜʘʥʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘ ʯʪʦ ʦʩʪʘʸʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. ʇʦʩʣʝʜʥʷʷ ʬʫʥʢʮʠʷ 

(ʬʠʣʴʪʨʘʮʠʷ ʦʰʠʙʦʢ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʯʘʩʪʥʠʢ ʥʝ ʤʦʛ 

ʧʦʩʤʦʪʨʝʪʴ ʠʤʝʥʘ ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʝʨʚʝʨʝ ʪʝʩʪʦʚ ʯʝʨʝʟ ʦʰʠʙʢʠ 

ʢʦʤʧʠʣʷʮʠʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʥʷʪʴ, ʯʪʦ ʞʝ ʠʤʝʥʥʦ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴʩʷ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʧʨʦʚʝʨʢʝ ʩʘʥʠʪʘʡʟʝʨʦʚ ï 

ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʢʦʤʧʠʣʷʮʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ 

ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʯʘʩʪʴ ʦʰʠʙʦʢ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʥʝ ʧʦʚʣʠʷʣʠ 

ʥʘ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ. ɺ ʨʝʞʠʤʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʢʘʞʜʳʡ 

ʪʝʩʪ ʟʘʧʫʩʢʘʝʪʩʷ ʧʦ ʜʚʘ ʨʘʟʘ ʚ ʯʝʪʳʨʸʭ ʨʝʜʘʢʮʠʷʭ ï debug-ʚʝʨʩʠʷ (O0), 

ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ (O2), ʨʝʞʠʤʘ ʧʨʦʚʝʨʢʠ ʦʙʨʘʱʝʥʠʡ ʢ 

ʘʜʨʝʩʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ (Address Sanitizer) ʠ ʧʨʦʚʝʨʢʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʤʷʪʴʶ (Memory Sanitizer). ʊʝʩʪ ʩʯʠʪʘʝʪʩʷ ʧʨʦʡʜʝʥʥʳʤ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ 8 ʟʘʧʫʩʢʦʚ ʙʳʣʠ ʫʩʧʝʰʥʳʤʠ.  
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ʆʪʤʝʪʠʤ, ʯʪʦ, ʧʦʤʠʤʦ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʥʳʭ ʩʢʨʠʧʪʦʚ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʬʬʣʘʡʥ-ʧʨʦʚʝʨʢʠ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʩʢʘ ʚʩʸ ʪʝʭ 

ʞʝ ʪʝʩʪʦʚ, ʬʦʨʤʠʨʫʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʯʸʪʳ ʦ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠ 

ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʩ ʙʘʣʣʘʤʠ ʚ ʬʦʨʤʘʪʝ CSV. ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʚ ʯʘʩʪʠ ʢʫʨʩʘ, ʧʦʩʚʷʱʸʥʥʦʡ ʷʟʳʢʫ ʘʩʩʝʤʙʣʝʨʘ, ʢʦʛʜʘ 

ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ, ʥʘʧʠʩʘʥʥʳʭ ʜʣʷ 

ʨʘʟʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ï ʠʩʭʦʜʥʳʡ ʢʦʜ ʜʣʷ ʘʩʩʝʤʙʣʝʨʥʳʡ ʥʝ 

ʷʚʣʷʝʪʩʷ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʳʤ, ʘ ʪʝʩʪʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʤʦʛʫʪ ʟʘʧʫʩʢʘʪʴ ʨʝʰʝʥʠʷ ʣʠʰʴ ʧʦʜ ʦʜʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʆʉ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʪʝʩʪʦʚ, ʩʢʨʠʧʪʘ ʢʦʤʧʠʣʷʮʠʠ ʠ 

ʚʳʩʪʘʚʣʝʥʠʷ ʙʘʣʣʦʚ ʟʘ ʪʝʩʪʳ, ʩ ʧʦʤʦʱʴʶ ʦʪʜʝʣʴʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʩʢʨʠʧʪʘ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʘʨʭʠʚ ʜʣʷ ʪʝʩʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ. ʉʣʝʜʫʝʪ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʩʣʦʡʢʘ ʥʘʧʠʩʘʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʦʙʨʘʟʦʤ, ʪʘʢ ʯʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʝʭʘʥʠʟʤ ʪʝʩʪʠʨʦʚʘʥʠʷ (iRunner, 

ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ, ʣʦʢʘʣʴʥʳʡ ʟʘʧʫʩʢ) ʥʝ ʚʣʠʷʝʪ ʥʠ ʥʘ ʩʘʤʠ ʪʝʩʪʳ, ʥʠ ʥʘ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʝ ʬʘʡʣʳ, ʦ ʢʦʪʦʨʳʭ ʰʣʘ ʨʝʯʴ ʚʳʰʝ. 

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʩʣʦʡʢʫ ʤʦʞʥʦ ʝʜʠʥʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʟʘʜʘʯ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʩʠʩʪʝʤʳ, ʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʪʝʩʪʳ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʣʝʛʢʦ ʧʝʨʝʥʦʩʠʪʴ 

ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ. 

ʉʠʩʪʝʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ iRunner 2. ʉʠʩʪʝʤʘ iRunner 2 ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʩʦʪʨʫʜʥʠʢʦʚ ʌʇʄʀ ɹɻʋ. ʆʥʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʣʠʤʧʠʘʜ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʜʠʩʮʠʧʣʠʥʳ çʊʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚè [3], 

ʛʜʝ ʬʦʨʤʘʪ ʟʘʜʘʯ ʩʭʦʞ ʩ ʦʣʠʤʧʠʘʜʥʳʤʠ. ʇʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ ʬʫʥʢʮʠʦʥʘʣʘ, ʩʠʩʪʝʤʘ ʠʤʝʝʪ 

ʤʝʭʘʥʠʟʤʳ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʥʘʟʥʘʯʝʥʠʷ ʟʘʜʘʯ ʩʪʫʜʝʥʪʘʤ 

(ʢʘʢ ʦʙʱʠʭ ʜʣʷ ʚʩʝʡ ʛʨʫʧʧʳ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ), ʤʝʭʘʥʠʟʤ 

ʢʦʥʪʨʦʣʷ ʟʘ ʚʨʝʤʝʥʝʤ ʩʜʘʯʠ (ʧʦʩʣʝ ʥʝʢʦʪʦʨʦʛʦ ʢʨʘʡʥʝʛʦ ʩʨʦʢʘ 

ʧʦʣʫʯʘʝʤʳʝ ʩʪʫʜʝʥʪʦʤ ʙʘʣʣʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʠʞʘʶʪʩʷ ʚ 2 ʨʘʟʘ), 

ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʧʦʜʛʨʫʧʧʳ  ʠ ʵʣʝʢʪʨʦʥʥʫʶ ʦʯʝʨʝʜʴ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʦʚ ʩʪʫʜʝʥʪʦʚ ʧʦ ʪʝʦʨʠʠ. ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʫʯʘʱʠʭʩʷ ʚ 

ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ ɹɻʋ, ʦʜʥʘʢʦ ʦʥʘ 

ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʙʘʟʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʥʘʧʦʜʦʙʠʝ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʤʝʥʳ ʧʘʨʦʣʷ ʧʨʠ ʧʝʨʚʦʤ ʚʭʦʜʝ ʠ ʜʚʫʭʬʘʢʪʦʨʥʦʡ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʀʟʥʘʯʘʣʴʥʦ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ iRunner ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʫʧʦʤʷʥʫʪʦʡ ʧʨʦʩʣʦʡʢʠ, ʦʜʥʘʢʦ ʣʝʪʦʤ 2020 ʛʦʜʘ 
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ʦʥʠ ʙʳʣʠ ʥʝʤʥʦʛʦ ʜʦʨʘʙʦʪʘʥʳ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʭʦʜʷʪ ʘʧʨʦʙʘʮʠʶ 

ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʩ ʶʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʝʤ. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʝʯʴ ʪʫʪ 

ʠʜʸʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʦ ʚʥʫʪʨʝʥʥʠʝ ʤʝʭʘʥʠʟʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ï 

ʚʥʝʰʥʠʡ ʚʠʜ ʦʪʯʸʪʘ ʜʣʷ ʫʯʘʩʪʥʠʢʘ ʘʥʘʣʦʛʠʯʝʥ ʩʪʘʥʜʘʨʪʥʦʤʫ ʜʣʷ 

ʩʠʩʪʝʤʳ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚ (ʛʨʫʧʧ 

ʪʝʩʪʦʚ), ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʥʳʝ ʙʘʣʣʳ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʦʪʯʸʪʘ ʦ ʧʨʦʚʝʨʢʝ ʨʝʰʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚ iRunner 2 

 

ʉʨʝʜʠ ʷʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʫʜʦʙʩʪʚʦ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʠʟʤʝʥʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ 

ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʠ ʟʘʧʫʱʝʥʘ ʥʘ ʩʝʨʚʝʨʘʭ ɹɻʋ, ʢ ʢʦʪʦʨʳʤ ʠʤʝʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʦʩʪʫʧ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʳ ʤʦʞʝʤ ʥʝ ʪʦʣʴʢʦ ʦʧʝʨʘʪʠʚʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʘʤʫ ʩʠʩʪʝʤʫ, ʥʦ ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʩʪʦʨʦʥʥʠʝ 

ʵʣʝʤʝʥʪʳ ï ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʢʦʤʧʠʣʷʪʦʨ, ʙʠʙʣʠʦʪʝʢʠ ʠ 

ʧʨʦʛʨʘʤʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ, ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʙʫʜʫʱʝʤ. iRunner ï ʵʪʦ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʘʜʸʞʥʘʷ ʠ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʘʷ ʩʝʙʷ ʥʘ ʜʨʫʛʠʭ 

ʜʠʩʮʠʧʣʠʥʘʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʚʝʨʢʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʚ ʦʣʠʤʧʠʘʜʥʦʤ ʩʪʠʣʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʜʣʷ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ ʢʦʜʘ (code 

review). Code review ï ʦʙʱʝʧʨʠʥʷʪʘʷ ʚ ʠʥʜʫʩʪʨʠʠ ʧʨʘʢʪʠʢʘ, ʢʦʛʜʘ, 

ʧʦʤʠʤʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʥʘ ʪʝʩʪʘʭ, ʚʝʩʴ ʢʦʜ ʧʨʦʭʦʜʠʪ ʧʨʦʮʝʩʩ 
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ʧʨʦʯʪʝʥʠʷ ʜʨʫʛʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʚʝʜʫʪʩʷ ʜʠʩʢʫʩʩʠʠ ʦ ʢʦʥʢʨʝʪʥʳʭ ʝʛʦ 

ʯʘʩʪʷʭ ʠ ʣʦʛʠʢʠ ʧʨʦʛʨʘʤʤʳ ʚ ʮʝʣʦʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʫʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʯʠʪʘʪʴ ʨʝʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʠʤʝʝʪʩʷ ʢʨʘʩʠʚʘʷ 

ʧʦʜʩʚʝʪʢʘ ʩʠʥʪʘʢʩʠʩʘ ʠ ʥʫʤʝʨʘʮʠʷ ʩʪʨʦʯʝʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʠʩʘʪʴ ʟʘʤʝʯʘʥʠʷ ʠʣʠ 

ʢʦʤʤʝʥʪʘʨʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʦʥʢʨʝʪʥʳʤ ʩʪʨʦʯʢʘʤ ʨʝʰʝʥʠʷ, ʚʝʩʪʠ 

ʜʠʩʢʫʩʩʠʠ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʙʣʦʢʘʤ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʰʝʥʠʷ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʤʥʦʛʦʬʘʡʣʦʚʳʝ ʧʨʦʝʢʪʳ, ʢʦʠʤʠ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷ ʙʦʣʴʰʝ ʯʘʩʪʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʉ++. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʨʘʟʙʦʨʘ 

ʦʰʠʙʦʢ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʩʢʘʯʠʚʘʥʠʝ ʨʝʰʝʥʠʷ, ʝʛʦ 

ʧʨʦʩʤʦʪʨ ʥʘ ʣʦʢʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʦʙʲʷʩʥʝʥʠʝ ʟʘʤʝʯʘʥʠʡ ʚ ʭʦʜʝ 

ʧʦʩʣʝʜʫʶʱʝʡ ʞʠʚʦʡ ʙʝʩʝʜʳ ʩʦ ʩʪʫʜʝʥʪʦʤ. ʍʦʪʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʪʦ ʠ 

ʥʝ ʢʘʞʝʪʩʷ ʧʣʦʭʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʪʫʪ ʠʤʝʝʪʩʷ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʚʦ-ʧʝʨʚʳʭ, 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʚʦ ʚʨʝʤʷ ʙʝʩʝʜʳ ʪʨʘʪʠʪʩʷ ʥʝ ʥʘ ʦʙʩʫʞʜʝʥʠʝ 

ʩʧʦʨʥʳʭ ʠʣʠ ʧʨʦʩʪʦ ʟʥʘʯʠʤʳʭ ʤʦʤʝʥʪʦʚ, ʘ ʥʘ ʧʨʦʩʪʦʝ ʟʘʯʠʪʳʚʘʥʠʝ 

ʩʧʠʩʢʘ ʥʝʜʦʯʸʪʦʚ (ʘ ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʙʝʩʝʜ ʦʛʨʘʥʠʯʝʥʦ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʧʘʨʳ), ʠ, ʚʦ-ʚʪʦʨʳʭ, ʜʣʷ ʩʪʫʜʝʥʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʦʙʥʝʝ ʠ ʧʦʣʝʟʥʝʝ, ʢʦʛʜʘ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʩʚʦʠʭ 

ʦʰʠʙʦʢ ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʦʤʥʠʪʴ ʚʩʝ ʠʭ ʥʘ ʩʣʫʭ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ. 

ɽʱʸ ʦʜʥʠʤ ʫʟʢʠʤ ʤʝʩʪʦʤ ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʦ ʢʫʨʩʫ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʟʘʜʘʯ 

ʦʮʝʥʢʘ ʙʠʥʘʨʥʘʷ ï ʣʠʙʦ ʚʩʝ ʪʝʩʪʳ ʧʨʦʡʜʝʥʳ, ʣʠʙʦ ʙʘʣʣʦʚ ʟʘ ʥʝʸ ʥʝ 

ʚʳʩʪʘʚʣʷʝʪʩʷ.  ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʪʦʪ ʥʝʜʦʯʸʪ ʙʫʜʝʪ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 

ʠʩʧʨʘʚʣʝʥ, ʪʘʢ ʯʪʦ ʙʘʣʣʳ ʟʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʠ 

ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʯʸʪʘʭ ʦ ʪʝʩʪʠʨʦʚʘʥʠʠ, ʥʦ ʠ ʚ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʝ. 

ʉʠʩʪʝʤʳ ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ, AnyTask, ReviewBoard. ʉʠʩʪʝʤʘ 

ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʳʤ ʘʥʘʣʦʛʦʤ ʩʠʩʪʝʤʳ iRunner ʠ ʚʦ 

ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ ʩʭʦʞʘ ʩ ʧʝʨʚʦʡ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʆʥʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʨʝʰʝʥʠʡ ʟʘʜʘʯ, ʧʨʠʯʸʤ 

ʫʞʝ ʜʘʚʥʦ ʦʙʣʘʜʘʝʪ ʬʫʥʢʮʠʦʥʘʣʦʤ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʧʦ 

ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʩʮʝʥʘʨʠʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʟ-ʟʘ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ, ʠʤʝʶʪʩʷ ʥʝʙʦʣʴʰʠʝ 

ʥʶʘʥʩʳ, ʥʘʧʨʠʤʝʨ, ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʪʝʢʩʪʦʚʦʛʦ ʦʪʯʸʪʘ ʦ ʪʝʩʪʠʨʦʚʘʥʠʠ, 

ʢʦʪʦʨʳʡ ʚʠʜʠʪ ʩʪʫʜʝʥʪ (ʥʘʧʨ., ʠʤʝʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʦʪʦʙʨʘʞʘʝʤʳʡ ʨʘʟʤʝʨ ʚʳʚʦʜʘ).  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʩʪʝʤʘ ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ ʥʝ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʟʤʦʚ, ʦʜʥʘʢʦ ʠʭ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʨʫʛʘʷ 

ʩʠʩʪʝʤʘ ï AnyTask, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʬʫʥʢʮʠʦʥʘʣ ʧʦ ʚʝʜʝʥʠʶ 

ʞʫʨʥʘʣʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʫʯʸʪʫ ʢʨʘʡʥʠʭ ʩʨʦʢʦʚ ʩʜʘʯʠ. ɹʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ 
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ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʠʩʪʝʤʘ ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ, ʪʘʢ ʯʪʦ, 

ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʦʪʧʨʘʚʣʷʝʪ ʚ AnyTask ʩʚʦʸ ʨʝʰʝʥʠʝ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʜʘʥʦ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʨʝʟʫʣʴʪʘʪ 

ʢʦʪʦʨʦʛʦ (ʢʘʢ ʦʪʯʸʪ, ʪʘʢ ʠ ʩʫʤʤʘʨʥʳʡ ʙʘʣʣ), ʙʫʜʫʪ ʧʝʨʝʜʘʥʳ ʥʘʟʘʜ. 

ɼʘʥʥʘʷ ʩʚʷʟʢʘ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ ʚ ʧʨʦʰʣʦʤ, ʥʦ ʫ ʥʝʸ ʪʦʞʝ 

ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʝʩʣʠ ʨʝʰʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʬʘʡʣʦʚ, ʟʘʘʨʭʠʚʠʨʦʚʘʥʥʳʭ ʚ ʝʜʠʥʳʡ ʘʨʭʠʚ, ʪʦ ʪʘʢʠʝ 

ʨʝʰʝʥʠʷ AnyTask ʥʝ ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʩʘʤ ʗʥʜʝʢʩ.ʂʦʥʪʝʩʪ ʥʦʨʤʘʣʴʥʦ ʠʭ ʦʙʨʘʙʘʪʳʚʘʝʪ. ʕʪʦʪ ʥʝʜʦʯʸʪ ʚ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʢʦʜʝ ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʞʠʟʥʴ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʫʯʥʳʭ ʫʩʠʣʠʡ ʧʦ ʧʝʨʝʙʨʦʩʢʝ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʥʘʡʪʠ ʠ ʫʩʪʨʘʥʠʪʴ ʧʨʦʙʣʝʤʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ʇʨʠʤʝʨ ʦʪʯʸʪʘ ʦ ʧʨʦʚʝʨʢʝ ʨʝʰʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ  

 

ʇʦʩʣʝʜʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʜʘʥʥʦʤ ʙʣʦʢʝ ʩʠʩʪʝʤʦʡ, ʩ ʢʦʪʦʨʦʡ 

ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʪʝʩʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʫ AnyTask, ʷʚʣʷʝʪʩʷ ReviewBoard. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʜʠʩʢʫʩʩʠʠ ʦ ʙʣʦʢʘʭ 

ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʧʠʩʘʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʩʪʨʦʯʢʘʤ ï ʦʜʥʠʤ 

ʩʣʦʚʦʤ, ʧʨʦʚʦʜʠʪʴ ʪʦ ʩʘʤʦʝ ʧʦʣʥʦʮʝʥʥʦʝ çcode reviewè, ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʪʦʨʦʛʦ ʤʳ ʦʪʤʝʯʘʣʠ, ʢʘʢ ʥʝʜʦʩʪʘʪʦʢ iRunner 2 ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʫʪ ʫʞʝ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʙʣʝʤʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ 

ï ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʘʨʭʠʚʦʚ ʫʩʧʝʰʥʦ ʧʝʨʝʜʘʶʪʩʷ ʚ ReviewBoard, ʛʜʝ 
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ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʘʢʦʚʳʚʘʶʪʩʷ ʠ ʢʨʘʩʠʚʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʝ (ʨʠʩ. 3). 

 

 
 

ʈʠʩ. 3. ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʢʦʤʤʝʥʪʘʨʠʝʚ ʚ Review Board  

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ 

ʬʫʥʢʮʠʦʥʘʣʘ, ʚ ʜʘʥʥʦʡ ʩʚʷʟʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ 

ʦʧʨʦʩʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ (ʚʤʝʩʪʦ ʵʪʦʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʣʶʙʫʶ ʚʥʝʰʥʶʶ ʩʠʩʪʝʤʫ ʠ ʚʨʫʯʥʫʶ ʧʝʨʝʥʝʩʪʠ ʠʟ ʥʝʸ ʨʝʟʫʣʴʪʘʪʳ). 

ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʳ AnyTask ʠ ReviewBoard, ʚ ʦʪʣʠʯʠʝ ʦʪ iRunner, ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʤʝʭʘʥʠʟʤ ʜʚʫʭʬʘʢʪʦʨʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʉʠʩʪʝʤʘ Moodle (EduFPMI ). ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʠʤʝʝʪ ʩʧʝʮʠʬʠʯʥʳʭ 

ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʥʘʧʦʜʦʙʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʚʝʨʢʠ ʨʝʰʝʥʠʡ ʠʣʠ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʝʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʭʘʥʠʟʤʳ: ʦʪʩʣʝʞʠʚʘʥʠʝ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʦʧʨʦʩʦʚ ʧʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʘʯʠ ʟʘʜʘʥʠʡ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ 

ʢʨʘʡʥʝʛʦ ʩʨʦʢʘ ʠʭ ʩʜʘʯʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ Moodle ʧʦʟʚʦʣʷʝʪ ʭʦʨʦʰʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ, ʛʨʫʧʧʠʨʫʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʜʘʥʠʷʤʠ ʠ ʦʪʦʙʨʘʞʘʷ ʵʪʦ ʚʩʸ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ 

ʩʧʠʩʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʩʠʩʪʝʤʘ ʠ ʥʝ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʜʠʩʮʠʧʣʠʥʫ 

çʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, ʦʥʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ 

ï ʦʥʘ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʨʘʙʦʪʳ ʪʝʩʪʠʨʫʶʪʩʷ ʦʬʬʣʘʡʥ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʦʪʩʫʪʩʪʚʫʶʱʝʛʦ ʚ Moodle ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠ ʪʘʢʦʤ ʩʮʝʥʘʨʠʠ ʚʩʸ ʨʘʚʥʦ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ. 
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʧʠʩʘʥ ʦʙʱʠʡ 

ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʨʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʧʦ ʬʦʨʤʘʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣ 

ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʨʚʠʩʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʙʳʣʦ ʜʘʥʦ ʦʙʱʝʝ 

ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ, ʚʳʷʚʣʝʥʳ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʦʤʠʤʦ 

ʧʨʦʯʝʛʦ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʙʦʨ ʩʢʨʠʧʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʩʪʳʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜ ʶʥʠʪ-ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʩʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʚʩʝʤ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʚʥʝʜʨʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ 

ʫʟʢʠʝ ʤʝʩʪʘ.  

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʩʳʣʢʠ  

1. Google Test [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. Google Inc., 2008ï2020. URL: 

https://github.com/google/googletest. (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.09.2020.) 

2. ʀʣʴʠʥ ɸ.ɺ., ʅʝʚʝʨʦ ɸ.ɸ. ʐʘʙʣʦʥ ʪʝʩʪʦʚ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 2020. URL: https://github.com/andrei-ilyin /labs-template. (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 21.09.2020.) 

3. ʉʦʙʦʣʴ ʉ.ɸ. ʄʝʪʦʜʠʢʘ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥ ʧʦ ʪʝʦʨʠʠ ʘʣʛʦʨʠʪʤʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ iRunner // ʇʝʜʘʛʦʛʠʢʘ ʠʥʬʦʨʤʘʪʠʢʠ. 

2020. ̄  2. URL: http://pcs.bsu.by/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.09.2020). 
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ʀɿ  ʆʇʓʊɸ  ʋʏɸʉʊʀʗ  ɺ  ʇʈʆɽʂʊɽ  COURSERA  FOR CAMPUS  

ʇʈʀ  ʆʈɻɸʅʀɿɸʎʀʀ  ʉɸʄʆʉʊʆʗʊɽʃʔʅʆʁ  ʈɸɹʆʊʓ  

ʉʊʋɼɽʅʊʆɺ 

ɸ.ʄ. ʂʘʜʘʥ 

ɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʗʥʢʠ ʂʫʧʘʣʳ, ɹʝʣʘʨʫʩʴ, 

kadan@mf.grsu.by  

ɺʳʥʫʞʜʝʥʥʳʡ ʧʝʨʝʭʦʜ ʢ ʫʜʘʣʝʥʥʳʤ ʤʝʪʦʜʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʩʝʤʝʩʪʨʘ 2019ï20 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʟʘʩʪʘʚʠʣ ʠʩʢʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʢʘʢ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʘʚʪʦʨʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʫʯʘʩʪʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʢʘʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʨɻʋ ʠʤ.ʗʥʢʠ ʂʫʧʘʣʳ ʚ ʧʨʦʝʢʪʝ Coursera for Campus. 

ʋʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʦʣʠʪʠʢʝ ʧʣʘʪʬʦʨʤʳ Coursera ʚ 

ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ COVID-19, ʦʙʝʩʧʝʯʠʚʰʝʡ ʙʝʩʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʢ ʙʦʣʝʝ ʯʝʤ 4000 

ʧʨʦʛʨʘʤʤ ʫʜʘʣʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʨʘʙʦʪʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʥʘ 

ʩʨʝʜʩʪʚʘʭ ʠ ʩʝʨʚʠʩʘʭ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪʜʝʣʴʥʳʤʠ 

ʩʪʫʜʝʥʪʘʤʠ ʠ ʫʯʝʙʥʳʤʠ ʛʨʫʧʧʘʤʠ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʩʪʚʘ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, 

ʚʩʪʨʦʝʥʥʳʝ ʚ ʧʣʘʪʬʦʨʤʫ Coursera for Campus, ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʣʠʙʦ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʦʙʫʯʘʝʤʳʭ, ʣʠʙʦ ʥʘ ʚʩʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʧʣʘʪʬʦʨʤʝ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʪʫʜʝʥʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ; 

Coursera; Coursera for Campus; ʢʦʥʪʨʦʣʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ; ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ. 

FROM  THE  EXPERIENCE  OF  PARTICIPATION   IN  THE 

COURSERA  FOR  CAMPUS  PROJECT  IN  THE  ORGANIZATION 

OF  INDEPENDENT  WORK  OF  STUDENTS 

A.M. Kadan 

Yanka Kupala State University of Grodno, Grodno, Belarus, kadan@mf.grsu.by  

The forced transition to remote methods of organizing the educational process during 

the spring semester of the 2019ï20 academic year forced us to look for new methods and 

means of ensuring and controlling students' independent work, using both original author's 

developments and the possibility of integration into international educational projects. The 

article provides information on the participation of employees and students of the 

Department of System Programming and Computer Security at Yanka Kupala State 

University of Grodno in the Coursera for Campus project. Participation in the project was 
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made possible thanks to the Coursera platform policy in the context of the COVID-19 

pandemic, which provided free access to more than 4,000 distance learning programs. The 

main attention in the work is focused on the means and services for monitoring the use of 

educational resources by individual students and educational groups. It is noted that the 

administration tools built into the Coursera for Campus platform target either individual 

learners or the entire community of students working on the platform. The ability to control 

the work of a student group, if necessary, should be implemented by additional means. 

Key words: Distance learning; student independent work; Coursera; Coursera for 

Campus; independent work control; educational resources. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʨʦʥʘʚʠʨʫʩʘ COVID-19 ʷʚʠʣʦʩʴ ʥʘʠʙʦʣʝʝ 

ʩʝʨʴʝʟʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʫʛʨʦʟʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʦʛʨʘʥʠʯʝʥʠʷ, ʚʚʝʜʝʥʥʳʝ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʥʘʨʫʰʠʣʠ 

ʧʨʠʚʳʯʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ, ʚʢʣʶʯʘʷ ʩʪʫʜʝʥʪʦʚ. ʄʥʦʛʠʝ 

ʫʥʠʚʝʨʩʠʪʝʪʳ ʚʨʝʤʝʥʥʦ ʧʨʠʦʩʪʘʥʦʚʠʣʠ ʟʘʥʷʪʠʷ ʚ ʦʯʥʦʡ ʬʦʨʤʝ, ʧʝʨʝʰʣʠ ʢ 

ʛʠʙʨʠʜʥʦʤʫ ʦʙʫʯʝʥʠʶ, ʩʦʚʤʝʱʘʶʱʝʤʫ ʪʨʝʙʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ 

ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ, ʘʫʜʠʪʦʨʥʳʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʬʦʨʤʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʟʘʢʨʳʣʠ ʢʘʤʧʫʩʳ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʫʩʠʣʠʷ ʥʘ ʧʦʠʩʢʝ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʦʝ 

ʤʠʥʠʤʠʟʠʨʦʚʘʣʠ ʙʳ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ɺʦʧʨʦʩʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʛʠʙʨʠʜʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʧʦʣʫʯʠʣʠ ʮʝʣʳʡ ʨʷʜ ʨʝʰʝʥʠʡ ʦʪ ʣʠʜʝʨʦʚ 

ʀʊ-ʠʥʜʫʩʪʨʠʠ, ʧʨʝʜʣʦʞʠʚ ʙʝʩʧʣʘʪʥʳʝ ʣʠʮʝʥʟʠʠ ʥʘ ʩʚʦʠ ʧʨʦʜʫʢʪʳ ʥʘ 

ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ. ʉʨʝʜʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ 

ʢʦʤʧʘʥʠʠ Cisco - ʟʘʱʠʱʝʥʥʦʝ ʨʝʰʝʥʠʝ Webex Classrooms, ʨʘʙʦʪʘʶʱʝʝ ʚ 

ʧʘʨʝ ʩ Webex Meeting [1]; ʢʦʤʧʘʥʠʠ Microsoft ï Microsoft Teams, 

ʢʦʨʧʦʨʘʪʠʚʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʚ ʨʘʙʦʯʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʯʘʪ, 

ʚʩʪʨʝʯʠ, ʟʘʤʝʪʢʠ ʠ ʚʣʦʞʝʥʠʷ [2]; ʢʦʤʧʘʥʠʠ Google ï ʧʣʘʪʬʦʨʤʫ Google 

Class, ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩ Google Meet ʚ ʨʘʤʢʘʭ ʧʣʘʪʬʦʨʤʳ G Suite for 

Eduacaton [3]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʦʙʣʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʩʪʦʣʴ ʥʝʦʞʠʜʘʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʛʠʙʨʠʜʥʦʤʫ 

ʦʙʫʯʝʥʠʶ, ʵʪʦ ʥʝ ʨʝʰʘʝʪ. ʀ ʟʜʝʩʴ ʩʚʦʝ ʩʣʦʚʦ ʧʦʧʨʦʙʦʚʘʣʠ ʩʢʘʟʘʪʴ 

ʤʠʨʦʚʳʝ ʣʠʜʝʨʳ ʚ ʦʙʣʘʩʪʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ Coursera, 

ʢʦʪʦʨʘʷ ʦʪʢʨʳʣʘ ʙʝʩʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʢ 3800 ʩʚʦʠʤ ʢʫʨʩʘʤ ʧʦ 400 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʜʣʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʩʪʨʘʥʘʭ, ʟʘʪʨʦʥʫʪʳʭ 

ʢʦʨʦʥʘʚʠʨʫʩʦʤ, ð ʯʪʦʙʳ ʧʦʤʦʯʴ ʠʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʝ ʜʣʷ 

ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʝʨʠʦʜ ʩʘʤʦʠʟʦʣʷʮʠʠ ʠʣʠ ʢʘʨʘʥʪʠʥʘ [4]. 

 

 

https://experience.arcgis.com/experience/685d0ace521648f8a5beeeee1b9125cd
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      ʇʨʦʝʢʪ Coursera for Campus. 3 ʦʢʪʷʙʨʷ 2019 ʛʦʜʘ ʧʣʦʱʘʜʢʘ ʜʣʷ 

ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ Coursera ʘʥʦʥʩʠʨʦʚʘʣʘ ʥʦʚʫʶ ʧʣʘʪʬʦʨʤʫ  Coursera for 

Campus, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʧʨʝʜʣʦʞʠʣʘ ʫʥʠʚʝʨʩʠʪʝʪʘʤ ï ʚ ʪʦʤ ʯʠʩʣʝ ʥʝ 

ʷʚʣʷʶʱʠʤʩʷ ʝʸ ʧʘʨʪʥʸʨʘʤʠ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʤʘʪʝʨʠʘʣʳ ʚ ʠʭ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ [4]. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ, ʧʨʠʥʷʚʰʠʝ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʛʨʘʤʤʝ Coursera for Campus, ʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʙʦʣʝʝ ʯʝʤ 3600 

ʧʨʦʛʨʘʤʤʘʤ Coursera ʧʦʯʪʠ ʧʦ 400 ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ 

ʠʥʞʝʥʝʨʠʷ, ʙʠʟʥʝʩ, ʥʘʫʢʘ ʦ ʜʘʥʥʳʭ, ʶʨʠʩʧʨʫʜʝʥʮʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, 

ʠʩʢʫʩʩʪʚʦ ʠ ʜʠʟʘʡʥ. ʇʨʦʛʨʘʤʤʳ Coursera ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʜʠʩʮʠʧʣʠʥʳ ʢʫʨʩʦʚ, ʯʠʪʘʝʤʳʭ ʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘʭ, ʫʯʘʩʪʥʠʢʘʭ ʧʨʦʛʨʘʤʤʳ Coursera for Campus. 

ʀʥʠʮʠʘʪʠʚʘ Coursera ʜʦʣʞʥʘ ʙʳʣʘ ʦʪʢʨʳʪʴ ʧʫʪʴ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ ʥʘʚʳʢʘʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʚ ʵʧʦʭʫ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʫʥʠʚʝʨʩʠʪʝʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʟʘʧʨʦʩʳ ʙʳʩʪʨʦ 

ʤʝʥʷʶʱʝʡʩʷ ʵʢʦʥʦʤʠʢʠ, ʧʦʟʚʦʣʠʪʴ ʠʤ ʣʝʛʢʦ ʫʣʫʯʰʠʪʴ ʩʚʦʠ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩ ʧʦʤʦʱʴʶ ʚʘʞʥʝʡʰʠʭ ʮʠʬʨʦʚʳʭ 

ʥʘʚʳʢʦʚ ʠ ʩʦʟʜʘʚʘʪʴ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʯʪʦʙʳ ʠʜʪʠ ʚ ʥʦʛʫ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʢʦʤʧʘʥʠʠ Coursera, ʚ ʧʠʣʦʪʥʦʤ ʧʨʦʝʢʪʝ Coursera for 

Campus ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 200 ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

ʉʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʤʝʩʷʮʝʚ ʧʣʘʪʬʦʨʤʘʤ ʙʫʜʝʪ 

ʨʘʩʰʠʨʝʥʘ ʥʦʚʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ. ʉʨʝʜʠ ʧʨʦʯʝʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ Coursera 

for Campus ʧʦʣʫʯʘʪ ʜʦʩʪʫʧ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ ʜʣʷ ʦʮʝʥʢʠ ʠ ʩʦʟʜʘʥʠʷ 

ʢʦʥʪʝʥʪʘ ʦʥʣʘʡʥ, ʚʢʣʶʯʘʷ Course Progress and Skills Index, ʩʝʨʚʠʩʳ 

Coursera Labs ʠ Rhym ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʫʯʘʩʪʠʝ ʚʫʟʦʚ ʚ ʧʨʦʝʢʪʝ Coursera for Campus 

ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʣʘʪʥʦʡ ʦʩʥʦʚʝ. ʉʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʣʠʮʝʥʟʠʠ 

ʧʨʝʜʧʦʣʘʛʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 400 $. 

        ʇʦʣʠʪʠʢʘ Coursera ʚ ʧʝʨʠʦʜ ʩʦʮʠʘʣʴʥʦʛʦ ʜʠʩʪʘʥʮʠʨʦʚʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ ʤʠʨʦʚʳʝ ʪʨʝʥʜʳ ʚ ʫʩʣʦʚʠʷʭ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʘ, ʢʦʤʧʘʥʠʷ 

Coursera ʦʙʲʷʚʠʣʘ 17 ʤʘʨʪʘ 2020 ʛʦʜʘ ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤ ʠʟ 

ʩʪʨʘʥ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ COVID-19, ʙʝʩʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʢ ʢʘʪʘʣʦʛʫ ʢʫʨʩʦʚ 

ʯʝʨʝʟ Coursera for Campus [5].  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʫʯʨʝʞʜʝʥʠʷ ʙʫʜʫʪ ʠʤʝʪʴ 

ʜʦʩʪʫʧ ʜʦ 31 ʠʶʣʷ 2020 ʛʦʜʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʝʞʝʤʝʩʷʯʥʳʝ 

ʧʨʦʜʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʦʮʝʥʦʢ ʨʠʩʢʦʚ. ʂ ʥʘʩʪʦʷʱʝʤʫ 
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ʚʨʝʤʝʥʠ ʦʙʲʷʚʣʝʥʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ, ʟʘʯʠʩʣʝʥʥʳʝ ʥʘ ʢʫʨʩ ʯʝʨʝʟ Coursera for 

Campus ʜʦ 30 ʩʝʥʪʷʙʨʷ, ʙʫʜʫʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʵʪʦʤʫ ʢʫʨʩʫ ʜʦ 30 ʥʦʷʙʨʷ 

2020 ʛ. 

ʅʦʚrʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ 

ʜʝʢʘʙʨʝ 2019 ʛʦʜʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʋʆ çɻʨʦʜʥʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʗʥʢʠ ʂʫʧʘʣʳè ʧʦʣʫʯʠʣʠ ʧʨʠʛʣʘʰʝʥʠʝ ʦʪ ʢʦʤʧʘʥʠʠ 

Coursera ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʧʨʦʝʢʪʫ Coursera for Campus. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʚʩʪʨʝʯʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʫʯʝʙʥʦʡ ʯʘʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢʦʤʧʘʥʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʙʳʣʠ 

ʦʟʚʫʯʝʥʳ ʫʩʣʦʚʠʷ ʫʯʘʩʪʠʷ ʚʫʟʘ ʚ ʧʨʦʛʨʘʤʤʝ, ʧʨʝʜʣʦʞʝʥʘ ʧʦʤʦʱʴ 

ʢʦʤʧʘʥʠʠ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʘʢʝʪʘ ʜʠʩʮʠʧʣʠʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʬʠʣʝʤ ʚʫʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʚ ʧʨʦʝʢʪʝ.  

ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʥʝ ʧʦʟʚʦʣʠʚʰʠʤ ʟʘʢʣʶʯʠʪʴ ʨʝʘʣʴʥʳʡ ʜʦʛʦʚʦʨ ʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʦʢʘʟʘʣʩʷ ʬʠʥʘʥʩʦʚʳʡ ï ʩʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʠ ʜʣʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Coursera for 

Campus. ʅʘʣʠʯʠʝ ʣʠʮʝʥʟʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʣʦʛʠʥʘ / ʧʘʨʦʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʪʫʜʝʥʪʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʨʝʢ ʦʙʫʯʝʥʠʷ, ʘ ʧʨʝʧʦʜʘʚʘʪʝʣʶ 

ʚʝʩʪʠ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʭʦʜʘ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʭʦʜʦʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʦʪ Coursera for  Campus. ɺ ʚʝʩʝʥʥʝʤ ʩʝʤʝʩʪʨʝ 2019-20 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʚ 

ʩʚʷʟʠ ʩ ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ʚ ɻʨɻʋ ʠʤ.ʗʥʢʠ ʂʫʧʘʣʳ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʛʨʘʥʠʯʠʪʴ, ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʜʦʣʶ ʟʘʥʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʫʯʝʙʥʳʭ ʘʫʜʠʪʦʨʠʷʭ, 

ʟʘʤʝʥʠʚ ʠʭ ʟʘʥʷʪʠʷʤʠ ʚ ʬʦʨʤʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʠ 

ʫʚʝʣʠʯʠʚ ʜʦʣʶ ʫʧʨʘʚʣʷʝʤʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ.  

ɽʩʣʠ ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʚ ʬʦʨʤʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ ʧʦʪʨʝʙʦʚʘʣʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʥʘʣʠʯʠʷ ʥʘʚʳʢʦʚ ʚ ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʀʊ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʤʠ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʷʝʤʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʩʪʘʣ ʦʯʝʚʠʜʝʥ ʥʝʜʦʩʪʘʪʦʢ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʘʤ, ʚʳʥʦʩʠʤʳʤ ʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʫʩʚʦʝʥʠʷ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺ ʦʪʚʝʪ ʥʘ ʨʝʰʝʥʠʝ Coursera ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʩ 17 ʤʘʨʪʘ 2020 ʛʦʜʘ 

ʙʝʩʧʣʘʪʥʦʛʦ ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤ ʧʨʦʛʨʘʤʤʘʤ, ʚ ʪʦʪ ʞʝ ʜʝʥʴ ʙʳʣʘ ʧʦʜʘʥʘ 

ʟʘʷʚʢʘ ʥʘ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ Coursera for Campus ʢʘʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʈɻʋ ʠʤ.ʗʥʢʠ 

ʂʫʧʘʣʳ. ɿʘʷʚʢʘ ʙʳʣʘ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʠ ʢʘʬʝʜʨʘ ʩʪʘʣʘ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʝʢʪʘ 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ çUniversity of Grodnoè, ʧʦʣʫʯʠʚ 120 ʣʠʮʝʥʟʠʡ. ʊʠʪʫʣʴʥʘʷ 

ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʉʪʨʘʥʠʮʘ ʧʨʦʝʢʪʘ Coursera for Campus çUniversity of Grodnoè (ʥʘ 13.09.2020) 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʦʜʜʝʨʞʢʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ (ʘʧʨʝʣʴ-ʠʶʥʴ) 2020 

ʛʦʜʘ  ʚ ʫʩʣʦʚʠʷʭ ʥʘʧʨʷʞʝʥʥʦʡ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ.  

ɺ ʧʨʦʝʢʪʝ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʣʠ ʩʪʫʜʝʥʪʳ:  

Á 2 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè (ʂɹ) - ʚ ʨʘʤʢʘʭ 

ʫʯʝʙʥʦʡ çɺʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠè ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʢʫʨʩ çʄʝʪʦʜʳ ʠ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠè ʦʪ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 

(https://www.coursera.org/learn/metody-i-sredstva-zashity-informacii) ʥʘ ʨʫʩʩʢʦʤ 

ʷʟʳʢʝ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʢʫʨʩʘ ï 9 ʥʝʜʝʣʴ, 74 ʚʠʜʝʦ ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 643 ʤʠʥʫʪʳ, 1 ʤʘʪʝʨʠʘʣ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ, 9 ʪʝʩʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ 90 ʚʦʧʨʦʩʦʚ. ʅʝʜʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ï 1,5ï2 

ʯʘʩʘ. 

Á 3 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʂʦʤʧʴʶʪʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè - ʚ ʨʘʤʢʘʭ 

ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʢʫʨʩ çʄʝʥʝʜʞʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè ʦʪ ʅʀʋ ɺʐʕ, ʄʦʩʢʚʘ, 

(https://www.coursera.org/learn/management-informacionnoi-bezopasnosti) ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʢʫʨʩʘ ï 6 ʥʝʜʝʣʴ, 53 ʚʠʜʝʦ ʦʙʱʝʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 406 ʤʠʥʫʪ, 7 ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ, 6 ʪʝʩʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ 60 ʚʦʧʨʦʩʦʚ. ʅʝʜʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ï 1,5-2 

ʯʘʩʘ. 

Á 1 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʋʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠè 
(ʋʀʈ) - ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʡ ʜʠʩʮʠʧʣʠʥʳ çʊʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʙʠʟʥʝʩʘè ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʥʘ Coursera ʢʫʨʩ 

çʄʘʨʢʝʪʠʥʛ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝè (çMarketing in Digital Worldè) ʦʪ 

ʀʣʣʠʥʦʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʋʨʙʘʥʝ-ʐʘʤʧʝʡʥʝ,  ʉʐɸ 

(https://www.coursera.org/learn/marketing-digital) ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʢʫʨʩʘ ï 4 ʥʝʜʝʣʠ, 35 ʚʠʜʝʦ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 251 
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ʤʠʥʫʪʫ, 18 ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, 29 ʪʝʩʪʦʚ, 

ʚʢʣʶʯʘʶʱʠʭ 4 ʪʚʦʨʯʝʩʢʠʭ ʨʘʙʦʪʳ. ʅʝʜʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ï 6ï8 ʯʘʩʦʚ. 

ɺʳʙʦʨ ʫʢʘʟʘʥʥʳʭ ʢʫʨʩʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʣʠʙʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʪʦʨʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ (2 ʢʫʨʩ ʂɹ), ʣʠʙʦ ʙʣʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʥʪʝʥʪʘ ʠʟʫʯʘʝʤʦʡ 

ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʨʦʛʨʘʤʤʳ Coursera (3 ʢʫʨʩ ʂɹ, 1 ʢʫʨʩ ʋʀʈ). 

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʝʢʪʝ Coursera for Campus ʥʝ 

ʦʛʨʘʥʠʯʠʣʦʩʴ ʨʘʙʦʪʦʡ ʪʦʣʴʢʦ ʩ çʦʬʠʮʠʘʣʴʥʦ ʥʘʟʥʘʯʝʥʥʳʤʠ ʢʫʨʩʘʤʠè. 

ɹʝʩʧʣʘʪʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʥʪʝʥʪʫ ʧʣʘʪʬʦʨʤʳ Coursera ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʠʣʠ ʩʪʫʜʝʥʪʘʤ (ʚ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ) ʨʝʘʣʠʟʦʚʘʪʴ ʩʚʦʡ ʧʦʪʝʥʮʠʘʣ, ʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ - ʩʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʫʶ ʢʘʨʪʠʥʫ ʠʭ ʠʥʪʝʨʝʩʦʚ.  

ʉʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʂ ʩʦʞʘʣʝʥʠʶ, 

ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ Coursera for 

Campus ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʪʜʝʣʴʥʦʤ ʦʙʫʯʘʝʤʦʤ, 

ʥʦ ʥʝ ʦ ʨʘʙʦʪʝ ʩʪʫʜʝʥʯʝʩʢʦʡ ʛʨʫʧʧʳ.  

ʊʘʢ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʫʧʥʦʡ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, 

ʧʦʟʚʦʣʷʝʪ  ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʩʪʘʪʫʩʝ ʘʢʪʠʚʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʬʦʨʤʠʨʫʷ 

ʩʧʠʩʢʠ ʣʠʮ, ʢʦʪʦʨʳʝ: 

Á ʇʨʠʩʦʝʜʠʥʠʣʠʩʴ ʢ ʧʨʦʛʨʘʤʤʝ 

Á ʇʦʣʫʯʠʣʠ ʧʨʠʛʣʘʰʝʥʠʝ, ʥʦ ʥʝ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʢ ʧʨʦʛʨʘʤʤʝ 

Á ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ, ʥʦ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

Á ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ, ʥʦ ʥʠʯʝʛʦ ʥʝ ʧʨʦʰʣʠ 

Á ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ, ʥʦ ʥʝʘʢʪʠʚʥʳ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ 

Á ʅʝʘʢʪʠʚʥʳ ʧʦʩʣʝʜʥʠʝ 90 ʜʥʝʡ 

Á ʂʘʢ ʤʠʥʠʤʫʤ 1 ʟʘʚʝʨʰʝʥʥʳʡ ʢʫʨʩ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 30 ʜʥʝʡ 

ɼʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʧʨʦʝʢʪʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʤʳʭ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ: 

Á ʅʘʧʦʤʠʥʘʪʴ ʫʯʘʱʠʤʩʷ ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʧʨʦʛʨʘʤʤʝ. ɺʢʣʶʯʘʝʪ 

ʚʩʝʭ ʧʨʠʛʣʘʰʝʥʥʳʭ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʠʩʦʝʜʠʥʷʣʠʩʴ ʢ ʧʨʦʛʨʘʤʤʝ 

ʦʙʫʯʝʥʠʷ. 

Á ʅʘʧʦʤʠʥʘʪʴ ʫʯʘʱʠʤʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩ ʠʣʠ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ. ɺʢʣʶʯʘʝʪ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ, ʥʦ ʝʱʝ 

ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ. 

Á ʅʘʧʦʤʠʥʘʪʴ ʥʝʘʢʪʠʚʥʳʤ ʫʯʘʱʠʤʩʷ ʦ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ. 

ɺʢʣʶʯʘʝʪ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʘ ʢʫʨʩ, ʥʦ ʥʝ 

ʧʨʦʷʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ. 

Á ʇʦʟʜʨʘʚʣʷʪʴ ʫʯʘʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʢʫʨʩ. ɺʢʣʶʯʘʝʪ ʫʯʘʱʠʭʩʷ, 
ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʢʫʨʩ ʠʣʠ ʩʧʝʮʠʘʣʠʟʘʮʠʶ. 
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ʉʪʘʥʜʘʨʪʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʣʘʪʬʦʨʤʳ. ʉʪʘʥʜʘʨʪʥʘʷ ʘʥʘʣʠʪʠʢʘ 

ʧʣʘʪʬʦʨʤʳ ʧʦʩʪʨʦʝʥʘ ʥʘ ʬʠʣʴʪʨʘʮʠʠ LOG-ʬʘʡʣʘ ʘʢʪʠʚʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ. 

ɼʦʧʫʩʪʠʤʳ ʚʳʙʦʨʢʠ, ʛʨʫʧʧʠʨʦʚʢʘ ʜʘʥʥʳʭ ʠ ʘʛʨʝʛʠʨʦʚʘʥʠʝ ʧʦ ʠʟʫʯʘʝʤʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʠ ʚʨʝʤʝʥʠ ʘʢʪʠʚʥʦʩʪʝʡ. ʈʝʘʣʠʟʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʘʥʝʣʝʡ ʥʝ ʤʥʦʛʦ: 

Á ʋʩʧʝʚʘʝʤʦʩʪʴ ʫʯʝʥʠʢʘ. ʉʪʫʜʝʥʪʳ ʟʘʧʠʩʳʚʘʶʪʩʷ, ʫʯʘʪʩʷ ʠ 

ʟʘʢʘʥʯʠʚʘʶʪ ʢʫʨʩʳ. ʇʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʛʨʝʩʩ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ (ʩʤ. ʨʠʩ. 2). 

Á ɽʞʝʥʝʜʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ. ʉʪʫʜʝʥʪʳ ʦʪʤʝʯʘʶʪʩʷ ʢʘʢ ʘʢʪʠʚʥʳʝ 

ʢʘʞʜʳʡ ʜʝʥʴ, ʢʦʛʜʘ ʦʥʠ ʧʨʦʜʚʠʛʘʶʪʩʷ ʧʦ ʢʫʨʩʫ (ʥʘʧʨʠʤʝʨ, ʩʤʦʪʨʷʪ 

ʣʝʢʮʠʶ, ʧʨʦʭʦʜʷʪ ʪʝʩʪ). ʇʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʘʢʪʠʚʥʳʭ 

ʫʯʘʱʠʭʩʷ ʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʜʥʝʡ ʜʣʷ ʵʪʠʭ ʫʯʘʱʠʭʩʷ. 

Á ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʠʟʫʯʘʝʤʳʤ ʧʨʦʛʨʘʤʤʘʤ. ʉʦʜʝʨʞʠʪ ʩʪʘʪʠʩʪʠʢʫ ʦ 
ʢʦʣʠʯʝʩʪʚʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘʧʠʩʘʚʰʠʭʩʷ, ʘʢʪʠʚʥʳʭ, ʟʘʚʝʨʰʠʚʰʠʭ ʢʫʨʩ 

(ʩʤ. ʨʠʩ. 3). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʘʢ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʚʩʪʨʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠʟʘ ʥʘ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʚ 

ʩʫʱʥʦʩʪʴʶ çʫʯʝʙʥʘʷ ʛʨʫʧʧʘè. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʣʘʪʬʦʨʤʘ ʜʦʧʫʩʢʘʝʪ ʚʳʛʨʫʟʢʫ 

LOG-ʬʘʡʣʦʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ï ʦʪʯʝʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʣʘʪʬʦʨʤʳ ʠ ʞʫʨʥʘʣ ʫʩʧʝʚʘʝʤʦʩʪʠ.  

 
 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʧʘʥʝʣʠ çʂʦʣʠʯʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʘʢʪʠʚʥʳʭ ʫʯʘʱʠʭʩʷ ʚ ʥʝʜʝʣʶè 
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ʈʠʩ. 3. ʇʨʠʤʝʨ ʧʘʥʝʣʠ çʀʥʬʦʨʤʘʮʠʷ ʧʦ ʠʟʫʯʘʝʤʳʤ ʧʨʦʛʨʘʤʤʘʤè 

ɸʥʘʣʠʟ ʪʘʢʠʭ LOG-ʬʘʡʣʦʚ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʳ ʦ ʨʘʙʦʪʝ 

ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʨʫʧʧ (ʩʤ. ʨʠʩ. 4). ʇʨʠʯʝʤ ʮʝʣ ʘʥʘʣʠʟʘ ʤʦʛʫʪ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʛʨʘʥʠʯʝʥʳ. ʂ ʧʨʠʤʝʨʫ, ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʝʥʳ ʢʣʘʩʪʝʨʳ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʝʜʧʦʯʠʪʘʶʱʠʭ çʢʦʨʧʦʨʘʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝè, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʚʨʝʤʝʥʠ ʧʦʧʳʪʦʢ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʦʚ, ʦʧʨʝʜʝʣʝʥʳ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʩʪʫʜʝʥʪʳ ʠ ʪ.ʜ. 

ʕʪʦ ʢʨʘʡʥʝ ʠʥʪʝʨʝʩʥʘʷ ʪʝʤʘ, ʢʦʪʦʨʫʶ, ʢ ʩʦʞʘʣʝʥʠʶ, ʟʘ ʥʝʜʦʩʪʘʪʢʦʤ 

ʤʝʩʪʘ ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ ʨʘʟʚʠʪʴ ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪʘʭ. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ Coursera for Campus ʟʘ ʪʦʪ 

ʥʝʙʦʣʴʰʦʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʫʝʪ ʨʝʞʠʤ ʝʝ 

ʙʝʩʧʣʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʢʘʟʘʣʦ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʧʨʘʚʣʷʝʤʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ ʧʦʣʥʦʩʪʴʶ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ. ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤ, ʥʘ ʢʦʪʦʨʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʪʫʜʝʥʪʳ, ʧʨʦʩʣʫʰʘʥʥʳʭ ʣʝʢʮʠʡ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʪʝʩʪʦʚ 

ʛʦʚʦʨʠʪ ʦʙ ʦʩʦʟʥʘʥʥʦʤ ʚʳʙʦʨʝ ʩʪʫʜʝʥʪʦʚ ʚ ʧʦʣʴʟʫ ʛʠʙʨʠʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʋʯʠʪʳʚʘʷ ʢʦʤʤʝʨʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʛʨʘʤʤʳ Coursera for Campus, 

ʩʪʦʠʤʦʩʪʴ ʣʠʮʝʥʟʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮʝʥʟʠʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʦʞʝʣʘʥʠʝʤ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʠʝ ʢ 

ʩʪʨʫʢʪʫʨʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦ ʧʨʦʨʘʙʦʪʢʝ ʨʝʰʝʥʠʡ ʥʘ ʫʨʦʚʥʝ 

ʨʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʚʫʟʘʤ ʘʢʪʠʚʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ 

ʚ ʧʦʜʦʙʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ.  


