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ʊʦʤʩʢ 2024 
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ʋɼʂ 001.891-057.874:373.5.046.16(063) 
ɹɹʂ 72-74.204ʷ431 
ʖ571 
ʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ XXV 
ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ-ʢʦʥʢʫʨʩʘ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 
ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ çʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝè; ʊʦʤʩʢʠʡ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2024 
ɺ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ. 
ʉʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 
ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 
ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʩʪʘʪʴʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʆʨʛʢʦʤʠʪʝʪ ʢʦʥʬʝʨʝʥʮʠʠ 
ʠ ʟʘʩʣʫʰʘʥʥʳʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. 
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ʇʈʀʄɽʅɽʅʀɽ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ ɺ ʉʀʉʊɽʄɽ ɼʆʈʆɾʅʆʁ 

 ɹɽɿʆʇɸʉʅʆʉʊʀ 
ɸʣʝʢʩʝʝʚ ʖʨʠʡ ʀʚʘʥʦʚʠʯ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ 
ʅʦʚʦʩʠʙʠʨʩʢʘ "ʃʠʮʝʡ ˉ 9" 

9 ʢʣʘʩʩ 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʣʴʮʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ  
ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʄɸʆʋ çʃʠʮʝʡ ˉ9è 

 
ɼʦʨʦʞʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʟʘʜʘʯ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʂʘʞʜʳʡ ʛʦʜ ʪʳʩʷʯʠ ʣʶʜʝʡ ʧʦʣʫʯʘʶʪ ʪʨʘʚʤʳ ʚ ʜʦʨʦʞʥʳʭ 
ʠʥʮʠʜʝʥʪʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 
ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ. ɺ 
ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʣʦ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ, 
ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʠʩʪʝʤʘʭ ʜʦʨʦʞʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʨʝʬʝʨʘʪʝ ʨʘʩʩʤʦʪʨʠʤ 
ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʥʘ ʜʦʨʦʛʘʭ. ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ 
ʥʘ ʤʝʪʦʜʘʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʜʦʨʦʛʘʭ ʙʫʜʝʪ 
ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ.  

ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʩʫʱʝʩʪʚʫʶʱʠʡ 
ʩʠʩʪʝʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʜʦʨʦʛʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʯʘʩʪʦ 
ʚʳʜʘʶʪ ʦʰʠʙʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʣʠʯʥʳʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘʤ ʩʦ ʩʪʦʨʦʥʳ ʚʦʜʠʪʝʣʝʡ 
ʠ ʩʦʪʨʫʜʥʠʢʦʚ ɻʀɹɼɼ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴʩʷ ʩʣʝʜʫʶʱʘʷ ʛʠʧʦʪʝʟʘ: 
ï  ʉʠʩʪʝʤʘ ʜʦʨʦʞʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʤʦʞʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʜʦʨʦʞʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʙʦʣʝʝ ʫʜʦʙʥʦ, ʯʝʤ ʵʪʦ ʜʝʣʘʝʪ ʩʝʡʯʘʩ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʝʪʦʜʘʭ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 
ʜʦʨʦʛʘʭ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤʳ ʠ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠ 
ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʦ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 
ʩʪʨʫʢʪʫʨʘʤʠ. 

2. ʀʟʫʯʠʪʴ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
3. ʅʘʧʠʩʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʧʫʩʢʘʝʪ 

ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʧʦ ʨʘʙʦʪʝ ʩ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʘʥʘʣʦʛʘʤʠ 
4. ʇʨʦʚʝʨʠʪʴ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʝʢʪ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʪʘʧʳ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ: 

1. ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʠʤʝʶʱʠʭʩʷ ʩʠʩʪʝʤʘʭ ʩʣʝʞʝʥʠʷ 
2. ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʧʦʤʦʱʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 
3. ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ ʩʠʩʪʝʤʳ ʧʦʤʦʱʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 
4. ʘʧʨʦʙʘʮʠʷ ʩʠʩʪʝʤʳ ʚ ʜʝʡʩʪʚʠʠ 

ʀʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ çʇʘʫʪʠʥʘè ð 
ʵʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ɻʀɹɼɼ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʜʘʥʥʳʝ ʩ 
ʢʘʤʝʨ ʬʦʪʦ ï ʠ ʚʠʜʝʦʬʠʢʩʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʇɼɼ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ. ʉʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʝʟʞʘʝʪ ʤʠʤʦ ʢʘʤʝʨʳ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʛʦ 
ʥʦʤʝʨʥʦʤ ʟʥʘʢʝ, ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʝ ʧʨʦʝʟʜʘ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. 
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ʉʠʩʪʝʤʘ çʇʘʫʪʠʥʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: ʙʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ, 
ʠʥʩʧʝʢʪʦʨʳ ɻʀɹɼɼ ʤʦʛʫʪ ʣʝʛʢʦ ʚʳʧʦʣʥʠʪʴ ʨʦʟʳʩʢ ʫʛʥʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʚʳʷʚʠʪʴ 
ʚʦʜʠʪʝʣʝʡ, ʩʢʨʳʚʰʠʭʩʷ ʩ ʤʝʩʪʘ ɼʊʇ ʠ ʧʨʝʩʝʢʘʪʴ ʥʘʨʫʰʝʥʠʷ ʇɼɼ. ɺ ʠʩʪʦʯʥʠʢʘʭ ʪʘʢʞʝ 
ʚʩʪʨʝʯʘʶʪʩʷ ʞʘʣʦʙʳ ʥʘ ʪʦ, ʯʪʦ ʥʝʢʦʨʨʝʢʪʥʦ ʩʯʠʪʘʥʳ ʥʦʤʝʨʥʳʝ ʟʥʘʢʠ ʤʘʰʠʥ ʠ 
ʰʪʨʘʬʳ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪ ʚʦʜʠʪʝʣʷʤ, ʥʝ ʦʙʦʩʥʦʚʘʥʳ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʘʥʘʣʦʛʠ 
ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ: ʦʥʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʬʦʪʦʛʨʘʬʠʶ ñʥʘ ʫʣʠʮʝò ʧʨʷʤʦ ʚ ʩʠʩʪʝʤʝ 
ʢʘʤʝʨʳ. ʆʰʠʙʢʠ ʚʦʟʥʠʢʘʶʪ, ʪ.ʢ. ʥʘ ʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚʣʠʷʶʪ ʨʘʟʥʳʝ ʚʥʝʰʥʠʝ 
ʬʘʢʪʦʨʳ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʫʣʠʮʝ, ʦʩʘʜʢʠ ʠ ʪ.ʜ. 

ɺ ʧʨʦʝʢʪʝ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ. ʅʘʰ ʧʨʦʝʢʪ ʨʘʙʦʪʘʝʪ ʧʦ ï ʜʨʫʛʦʤʫ 
ʩʧʦʩʦʙʫ, ʦʥ ʧʦʣʫʯʘʝʪ ʥʝ ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʥʫʶ ʬʦʪʦʛʨʘʬʠʶ ʥʘ ʙʘʟʫ ʠ ʪʘʤ ʞʝ ʝʝ 
ʦʙʨʘʙʘʪʳʚʘʝʪ, ʧʝʨʝʚʦʜʠʪ ʚ ʯʝʨʥʦ-ʙʝʣʳʡ ʮʚʝʪ ʠ ʪʘʤ ʥʘʭʦʜʠʪ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʥʦʤʝʨ. 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʚʳʙʨʘʣʠ ʷʟʳʢ Python, ʙʠʙʣʠʦʪʝʢʠ matplotlib (ʢʦʤʧʣʝʢʩʥʘʷ 
ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʘʪʠʯʝʩʢʠʭ, ʘʥʠʤʠʨʦʚʘʥʥʳʭ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 
ʚʠʟʫʘʣʠʟʘʮʠʡ ʥʘ Python.). Pytesseract (ʠʥʩʪʨʫʤʝʥʪ ʦʧʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 
ʩʠʤʚʦʣʦʚ (OCR) ʜʣʷ python. ʊʦ ʝʩʪʴ ʨʘʩʧʦʟʥʘʝʪ ñʩʯʠʪʳʚʘʝʪò ʪʝʢʩʪ, ʚʩʪʨʦʝʥʥʳʡ ʚ 
ʠʟʦʙʨʘʞʝʥʠʝ.  

ʂʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʫʞʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʦʤʝʨʦʚ? ʅʘʭʦʞʜʝʥʠʝ 
ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠʣʠ ʚ ʚʠʜʝʦʧʦʪʦʢʝ ʵʪʦ ʟʘʜʘʯʘ ʠʟ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 
ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪʩʷ ʨʘʟʥʳʤʠ ʧʦʜʭʦʜʘʤʠ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʩ ʧʦʤʦʱʴʶ, ʪʘʢ-
ʥʘʟʚrʘʝʤʳʭ, ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʅʘʤ ʥʫʞʥʦ ʥʘʡʪʠ ʥʝ ʧʨʦʩʪʦ ʦʙʣʘʩʪʴ ʥʘ 
ʬʦʪʦ ʚ ʢʦʪʦʨʦʡ ʚʩʪʨʝʯʘʝʪʩʷ ʠʩʢʦʤʳʡ ʦʙʲʝʢʪ, ʥʦ ʠ ʦʪʜʝʣʠʪʴ ʚʩʝ ʝʛʦ ʪʦʯʢʠ ʦʪ ʜʨʫʛʠʭ 
ʦʙʲʝʢʪʦʚ ʠʣʠ ʬʦʥʘ. ʕʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʟʘʜʘʯ ʥʘʟʳʚʘʝʪʩʷ çInstance Segmentationè. 

ʆʧʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʤʚʦʣʦʚ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʥʘʨʫʞʝʥʠʝ 
ʪʝʢʩʪʦʚʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʧʝʨʝʚʦʜ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ 
ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʣʝʛʢʦ ʧʦʥʷʪʴ. ʀʟʦʙʨʘʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʪʝʢʩʪ, 
ʩʢʘʥʠʨʫʝʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ, ʯʪʦʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʠʤʚʦʣʳ ʚ ʥʝʤ. ʇʦʩʣʝ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʤʚʦʣ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʤʘʰʠʥʥʦ-ʢʦʜʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ. ʂʘʢ ʵʪʦʛʦ 
ʜʦʙʠʪʴʩʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ? ɼʣʷ ʥʘʩ ʪʝʢʩʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʣʝʛʢʦ ʨʘʟʣʠʯʠʤ, ʠ ʤʳ ʤʦʞʝʤ 
ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʠʤʚʦʣʳ ʠ ʯʠʪʘʪʴ ʪʝʢʩʪ, ʥʦ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʵʪʦ ʚʩʝ ʩʝʨʠʠ ʪʦʯʝʢ. 
ʀʟʦʙʨʘʞʝʥʠʝ ʩʥʘʯʘʣʘ ʩʢʘʥʠʨʫʝʪʩʷ, ʘ ʪʝʢʩʪ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 
ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ, ʧʦ ʩʫʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʨʠʮʫ ʠʟ ʯʝʨʥʳʭ ʠ 
ʙʝʣʳʭ ʪʦʯʝʢ. ɿʘʪʝʤ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ, ʛʜʝ ʷʨʢʦʩʪʴ ʠ 
ʢʦʥʪʨʘʩʪ ʨʝʛʫʣʠʨʫʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʧʝʨʴ 
ʨʘʟʜʝʣʝʥʦ ʥʘ ʟʦʥʳ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʦʙʣʘʩʪʠ, ʥʘʧʨʠʤʝʨ, ʛʜʝ 
ʥʘʭʦʜʷʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʣʠ ʪʝʢʩʪ, ʠ ʵʪʦ ʧʦʤʦʛʘʝʪ ʥʘʯʘʪʴ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ.  

ʆʙʣʘʩʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʪʝʢʩʪ, ʪʝʧʝʨʴ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʙʠʪʳ ʥʘ ʩʪʨʦʢʠ, ʩʣʦʚʘ ʠ 
ʩʠʤʚʦʣʳ, ʠ ʪʝʧʝʨʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʩʠʤʚʦʣʳ ʩ 
ʧʦʤʦʱʴʶ ʩʨʘʚʥʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ï ɻ ʪʦ 
ʪʝʢʩʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, ʢʦʪʦʨʦʝ ʥʘʤ ʜʘʥʦ. ʇʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʥʝʪʦʯʥʳʤ ʥʘ 100% ʠ 
ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʯʝʣʦʚʝʢʘ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 
ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʦʪʩʢʘʥʠʨʦʚʘʥʳ ʧʨʘʚʠʣʴʥʦ.  

Opencv-python (ʙʠʙʣʠʦʪʝʢʘ ʘʣʛʦʨʠʪʤʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ 
ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʯʠʩʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ.). 
ʇʝʨʚʳʤ ʜʝʣʦʤ, ʫʩʪʘʥʦʚʠʤ ʙʠʙʣʠʦʪʝʢʫ OpenCV ʩ ʧʨʠʚʷʟʢʘʤʠ Python ʩ ʧʦʤʦʱʴʶ pip, 
ʤʝʥʝʜʞʝʨʘ ʧʘʢʝʪʦʚ Python: ʜʘʣʝʝ ʥʫʞʥʦ ʧʨʦʯʠʪʘʪʴ ʠ ʦʪʦʙʨʘʟʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ 
ʧʦʤʦʱʴʶ OpenCV, ʙʠʙʣʠʦʪʝʢʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʪʩʣʝʞʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ. ʆʪʩʣʝʞʠʚʘʥʠʝ 
ʦʙʲʝʢʪʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʠ 
ʩʣʝʜʦʚʘʥʠʷ ʟʘ ʥʠʤ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʠʜʝʦʢʘʜʨʦʚ. ɸʣʛʦʨʠʪʤ 
Meanshift ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʤʥʦʛʠʭ ʘʣʛʦʨʠʪʤʦʚ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ʚ 
OpenCV. ʇʦʩʢʦʣʴʢʫ ʤʳ ʚʳʧʦʣʥʷʝʤ ʦʙʥʘʨʫʞʝʥʠʝ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ, ʥʘʰ ʧʦʜʭʦʜ 
ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʠʜʝʘʣʴʥʦʛʦ ʚʳʭʦʜʥʦʛʦ ʬʘʡʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ 
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ʚʠʜʝʦʢʘʜʨʳ ʩ ʥʘʜʣʝʞʘʱʠʤʠ ʦʙʥʘʨʫʞʝʥʠʷʤʠ. ʄʳ ʨʘʟʨʘʙʦʪʘʝʤ ʢʦʥʚʝʡʝʨ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʘʣʛʦʨʠʪʤʘ, ʩ ʧʦʤʦʱʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʥʘʧʠʩʘʥ ʢʦʜ. 

# pip install matplotlib pytesseract opencv-python 
import matplotlib.pyplot as plt 
import pytesseract 
import cv2 
def open_img(img_path): 
    carplate_img = cv2.imread(img_path) 
    carplate_img = cv2.cvtColor(carplate_img, cv2.COLOR_BGR2RGB) 
    plt.axis(óoffô) 
    plt.imshow(carplate_img) 
    return carplate_img 
def carplate_extract(image, carplate_haar_cascade): 
    carplate_rects = carplate_haar_cascade.detectMultiScale( 
        image, scaleFactor=1.1, minNeighbors=5) 
    for x, y, w, h in carplate_rects: 
        carplate_img = image[y+15:y+h-10, x+15:x+w-20] 
    return carplate_img 
def enlarge_img(image, scale_percent): 
    width = int(image.shape[1] * scale_percent / 100) 
    height = int(image.shape[0] * scale_percent / 100) 
    dim = (width, height) 
    plt.axis(óoffô) 
    resized_image = cv2.resize(image, dim, interpolation=cv2.INTER_AREA) 
    return resized_image 
def main(): 
    carplate_img_rgb = open_img(rôcars\4.jpgô) 
    carplate_haar_cascade = cv2.CascadeClassifier( 
        rôhaar_cascades\haarcascade_russian_plate_number.xmlô) 
    carplate_extract_img = carplate_extract( 
        carplate_img_rgb, carplate_haar_cascade) 
    carplate_extract_img = enlarge_img(carplate_extract_img, 150) 
    plt.imshow(carplate_extract_img) 
    # plt.show() 
    carplate_extract_img_gray = cv2.cvtColor( 
        carplate_extract_img, cv2.COLOR_RGB2GRAY) 
    plt.axis(óoffô) 
    plt.imshow(carplate_extract_img_gray, cmap=ôgrayô) 
    plt.show() 
    print(óʅʦʤʝʨ ʘʚʪʦ: ó, pytesseract.image_to_string( 
        carplate_extract_img_gray, 
        config=ôïpsm 6 ïoem 3 ïc 

tessedit_char_whitelist=ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789ô) 
    ) 
if __name__ == ó__main__ô: 
    main() 
 ʇʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʠʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʥʦʤʝʨ ʚʳʧʦʣʥʷʝʪ ʙʝʟ 

ʦʰʠʙʦʢ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʠʤʦʝ ʛʦʩ. ʅʦʤʝʨʘ ʘʚʪʦʤʦʙʠʣʷ ʠ ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ 
ʚʤʝʩʪʝ ʩ ʯʝʨʥʦ-ʙʝʣʦʡ ʬʦʪʦʛʨʘʬʠʝʡ. ʇʨʦʚʝʨʢʘ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ: 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʮʝʣʴ ʧʨʦʝʢʪʘ ʜʦʩʪʠʛʥʫʪʘ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʚ ʧʦʤʦʱʠ 

ʥʘ ʜʦʨʦʛʘʭ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʥʘ ʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʘʥʘʣʦʛʠ, ʥʝ 
ʜʦʧʫʩʢʘʝʪ ʦʰʠʙʢʠ, ʥʝ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʤʝʩʪʘ ʥʘ ʫʣʠʮʝ ʠ ʜʣʷ ʢʘʞʜʦʡ ʢʘʤʝʨʳ ʥʝ ʥʘʜʦ 
ʠʤʝʪʴ ʩʚʦʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ). ɺʩʝ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ. 
ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʫʣʠʯʥʳʭ ʢʘʤʝʨʘʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʘʤʝʨʳ ʙʝʟ ʀʀ. 

ɺʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ. ɺ 
ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʦʙʨʘʪʠʪʴʩʷ ʩ ʵʪʠʤ ʧʨʦʝʢʪʦʤ ʚ ʦʨʛʘʥʳ ɻʀɹɼɼ ʩ ʧʨʝʜʣʦʞʝʥʠʝʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʰʝʛʦ ʀʀ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʥʘʨʫʰʝʥʠʡ ʇɼɼ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ RFID-ʪʝʭ-ʥʦʣʦʛʠʠ ʠ ʥʦʚʝʡʰʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʨʝʜʩʪʚ. / ɺ. ʄ. 
ɺʠʰʥʝʚʩʢʠʡ, ʈ. ʅ. ʄʠʥʥʠʭʘʥʦʚz-2012 ʛ.- ʩʪʨ. 20-35 

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʤʦʥʠʪʦʨʠʥʛʘ 
ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ/ ɸ.ʖ. ʎʘʣʴ, ʅ.ɸ. ɽʨʤʦʰʠʥ, 
ʇ.ʆ. ʉʝʨʝʜʘ-ʩʪʘʪʴʷ 

3. "ɹʝʟʦʧʘʩʥʦʝ ʚʦʞʜʝʥʠʝ" -ʨʝʰʝʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ 
ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ/ https://maynitek.ru/tehnicheskie-resheniya/reshenie-
dlya-avtomaticheskogo-vyyavleniya-narusheniy-pravil-dorozhnogo-dvizheniya/  

 
 
 
 

ʇɽʈʉʆʅɸʃʔʅʓʁ ʉʆʉʊɸɺʀʊɽʃʔ ʇʃɸʅɸ ʇʀʊɸʅʅʀʗ 
ɸʥʘʥʠʥ ʆʣʝʛ ʀʚʘʥʦʚʠʯ, ʇʘʢʫʣʝʚ ʀʚʘʥ ɽʚʛʝʥʴʝʚʠʯ, ʉʝʨʛʝʝʚ ɸʨʪʸʤ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʦʤʩʢʦʤ 
ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ 

11 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʨʘʛʠʥ ʉʝʨʛʝʡ  
 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʩʪʨʝʤʷʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ 
ʞʠʟʥʠ, ʧʨʠʜʘʚʘʷ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʧʨʘʚʠʣʴʥʦʤʫ ʧʠʪʘʥʠʶ. ʆʜʥʘʢʦ ʩʦʟʜʘʥʠʝ 
ʟʜʦʨʦʚʦʛʦ ʨʘʮʠʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʝʭ, ʫ ʢʦʛʦ 
ʟʘʧʦʣʥʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʥʝ ʦʩʪʘʚʣʷʝʪ ʚʨʝʤʝʥʠ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʠʪʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ 

https://maynitek.ru/tehnicheskie-resheniya/reshenie-dlya-avtomaticheskogo-vyyavleniya-narusheniy-pravil-dorozhnogo-dvizheniya/
https://maynitek.ru/tehnicheskie-resheniya/reshenie-dlya-avtomaticheskogo-vyyavleniya-narusheniy-pravil-dorozhnogo-dvizheniya/
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ʵʪʠʤ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʩʪʘʚʠʪʴ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʨʘʮʠʦʥ, ʫʯʠʪʳʚʘʷ ʠʭ ʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʦʙʨʘʟ ʞʠʟʥʠ, 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. ʊʘʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʦʙʣʝʛʯʠʪ ʦʧʨʝʜʝʣʝʥʠʝ 
ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʚʝʱʝʩʪʚ, ʩʦʩʪʘʚʣʝʥʠʝ ʤʝʥʶ ʩ ʫʯʝʪʦʤ ʵʪʠʭ ʥʦʨʤ ʠ 
ʩʦʟʜʘʥʠʝ ʧʣʘʥʘ ʧʠʪʘʥʠʷ. ɺ ʠʪʦʛʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʘʚʠʣʴʥʦʝ 
ʧʠʪʘʥʠʝ, ʵʢʦʥʦʤʷ ʚʨʝʤʷ ʥʘ ʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʝ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ 
ʧʠʪʘʥʠʷ.                         

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʧʨʘʚʠʣʘ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʂɹɾʋ 
3. ʉʦʟʜʘʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 
4. ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʧʠʪʘʥʠʷ 

ʆʩʥʦʚʳ ʧʨʘʚʠʣʴʥʦʛʦ ʧʠʪʘʥʠʷ 
ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʚʘʞʥʦ ʫʯʝʩʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʦ ʯʝʣʦʚʝʢʝ, ʪʘʢʠʝ ʢʘʢ ʚʦʟʨʘʩʪ, ʚʝʩ, ʧʦʣ, ʨʦʩʪ ʠ ʫʨʦʚʝʥʴ 
ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʧʪʠʤʘʣʴʥʳʡ ʨʘʮʠʦʥ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ 
ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʚʢʣʶʯʘʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ 
(ɹɾʋ).  

ʂʘʣʦʨʠʠ 
ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʜʥʝʚʥʦʡ ʢʘʣʦʨʠʡʥʦʩʪʠ: 

ʍʘʨʨʠʩʘ-ɹʝʥʝʜʠʢʪʘ, ʄʠʬʬʣʠʥʘ-ʉʘʥ-ɾʝʦʨʘ ʠ ʂʝʪʯ-ʄʘʢʘʨʜʣʘ. ʍʘʨʨʠʩʘ-ɹʝʥʝʜʠʢʪʘ 
ʩʯʠʪʘʝʪʩʷ ʵʪʘʣʦʥʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʣʝʯʝʙʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʈʦʩʩʠʠ. ɸʣʛʦʨʠʪʤ ʵʪʦʡ 
ʬʦʨʤʫʣʳ ʫʯʠʪʳʚʘʝʪ ʚʦʟʨʘʩʪ, ʧʦʣ, ʤʘʩʩʫ, ʨʦʩʪ, ʘʢʪʠʚʥʦʩʪʴ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʤʘʩʩʳ. ʋʨʘʚʥʝʥʠʷ ʜʣʷ ʙʘʟʦʚʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ (ʋʆʆ) 
ʚʳʛʣʷʜʷʪ ʪʘʢ: 

- ɼʣʷ ʤʫʞʯʠʥ: 
ʋʆʆ = 66.47 + (13.7 x ʤʘʩʩʘ ʪʝʣʘ, ʢʛ) + (5 x ʨʦʩʪ, ʩʤ) ï (6.74 x ʚʦʟʨʘʩʪ, ʛ) 
- ɼʣʷ ʞʝʥʱʠʥ: 
ʋʆʆ = (665.1 + (9.6 x ʤʘʩʩʘ ʪʝʣʘ, ʢʛ) + (1.85 x ʨʦʩʪ, ʩʤ) ï (4.68 x ʚʦʟʨʘʩʪ, ʛ) 
ʈʘʩʭʦʜ ʵʥʝʨʛʠʠ (ʈʕ) ʟʘʚʠʩʠʪ ʦʪ ʋʆʆ ʠ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʌɸ).  
ʈʕ = ʋʆʆ x ʌɸ 
ʇʦ ʪʠʧʫ ʘʢʪʠʚʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʌɸ ʧʨʠʥʠʤʘʝʪ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ: 
- ʉʠʜʷʯʘʷ ʨʘʙʦʪʘ: 1.2 
- ʅʝʤʥʦʛʦ ʘʢʪʠʚʥʦʩʪʠ: 1.375 
- ʊʨʝʥʠʨʦʚʢʠ 4-5 ʨʘʟ ʚ ʥʝʜʝʣʶ: 1.4625 
- ʀʥʪʝʥʩʠʚʥʳʝ ʪʨʝʥʠʨʦʚʢʠ: 1.55 
- ɽʞʝʜʥʝʚʥʳʝ ʪʨʝʥʠʨʦʚʢʠ: 1.6375 
- ɽʞʝʜʥʝʚʥʳʝ ʠʥʪʝʥʩʠʚʥʳʝ ʪʨʝʥʠʨʦʚʢʠ: 1.725 
- ʊʷʞʝʣʘʷ ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʘ: 1.9 [1] 
ɹʝʣʢʠ, ʞʠʨʳ ʠ ʫʛʣʝʚʦʜʳ 
ʇʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ɹɾʋ ʚ ʨʘʮʠʦʥʝ: ɺ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ ʢʨʘʡʥʝ ʚʘʞʥʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʧʨʠ ʧʨʠʸʤʝ ʧʠʱʠ. ɺ ʩʨʝʜʥʝʤ ʜʣʷ ʟʜʦʨʦʚʦʛʦ 
ʧʠʪʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʝ ɹɾʋ ʩʦʩʪʘʚʣʷʝʪ: 3/3/4. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 30% 
ʨʘʮʠʦʥʘ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ ʙʝʣʢʠ, 30% - ʞʠʨʳ ʠ 40% - ʫʛʣʝʚʦʜʳ. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 
ʥʫʪʨʠʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʚʘʤ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʠʟʤʝʥʥʳʡ ʚʝʩ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʝʨʝʜ 
ʚʘʤʠ ʩʪʦʠʪ ʮʝʣʴ ʩʙʨʦʩʠʪʴ ʚʝʩ, ʩʪʦʠʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʥʝʤʥʦʛʦ ʜʨʫʛʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 
ɹɾʋ, ʘ ʠʤʝʥʥʦ: ʧʦʚʳʩʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ ʚʧʣʦʪʴ ʜʦ 40% (ʥʦ ʥʝ ʩʪʦʠʪ 
ʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʪʴ ʠ ʩʠʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʥʦʨʤʫ, ʵʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 
ʚʘʰʝʤ ʩʘʤʦʯʫʚʩʪʚʠʠ), ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʜʦ 25% ʠ 35% 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ɹɾʋ ʠ ʢʘʣʦʨʠʡʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ. ɿʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ 
ʫʛʣʝʚʦʜʦʚ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʘʣʦʨʠʡʥʦʩʪʴ: ɺ ʦʜʥʦʤ ʛʨʘʤʤʝ ʙʝʣʢʦʚ ʩʦʜʝʨʞʠʪʩʷ 4,1 
ʢʢʘʣ ɺ ʦʜʥʦʤ ʛʨʘʤʤʝ ʞʠʨʦʚ ʩʦʜʝʨʞʠʪʩʷ 9,29 ʢʢʘʣ ɺ ʦʜʥʦʤ ʛʨʘʤʤʝ ʫʛʣʝʚʦʜʦʚ 
ʩʦʜʝʨʞʠʪʩʷ 4,1 ʢʢʘʣ [2]. 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʂɹɾʋ 
ɺʚʦʜ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ 
ʇʨʠʣʦʞʝʥʠʝ ʟʘʧʨʘʰʠʚʘʝʪ ʜʘʥʥʳʝ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ: ʚʝʩ (ʢʛ), ʨʦʩʪ (ʩʤ), ʚʦʟʨʘʩʪ 

(ʣʝʪ), ʧʦʣ (ʤʫʞʩʢʦʡ/ʞʝʥʩʢʠʡ), ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʚʳʙʠʨʘʝʪʩʷ ʠʟ 
ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ), ʮʝʣʴ (ʩʙʨʦʩʠʪʴ ʚʝʩ, ʥʘʙʨʘʪʴ ʚʝʩ, ʩʦʭʨʘʥʠʪʴ ʚʝʩ) ʠ 
ʟʘʥʦʩʠʪ ʠʭ ʚ ʧʝʨʝʤʝʥʥʳʝ weight, height, age, gender, activity multiplier, score 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʯʸʪ ʙʘʟʦʚʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ (BMR) 
ʇʨʠʣʦʞʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʪ ʫʨʦʚʝʥʴ ʙʘʟʦʚʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʧʦ ʬʦʨʤʫʣʘʤ, 

ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ, ʠ ʩʦʭʨʘʥʷʝʪ ʠʭ ʚ ʧʝʨʝʤʝʥʥʦʡ bmr. 
ʈʘʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ 
ʈʘʩʩʯʠʪʳʚʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʤʤ ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʦʙʱʝʡ 

ʢʘʣʦʨʠʡʥʦʩʪʠ. 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʣʦʨʠʡ ʥʘ ʧʨʠʝʤʳ ʧʠʱʠ 
30% - ʟʘʚʪʨʘʢ 
15% - ʧʝʨʝʢʫʩ 
35% - ʦʙʝʜ 
25% - ʫʞʠʥ 
ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ 
ʇʨʠʣʦʞʝʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʦʙʱʫʶ ʢʘʣʦʨʠʡʥʦʩʪʴ, ʩʫʪʦʯʥʫʶ ʥʦʨʤʫ ʙʝʣʢʦʚ, ʞʠʨʦʚ 

ʠ ʫʛʣʝʚʦʜʦʚ. 
ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ 

ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (GUI) ʨʘʟʨʘʙʦʪʘʥ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ Tkinter ʜʣʷ ʷʟʳʢʘ Python. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʦʛʨʘʤʤʦʡ ʧʦʟʚʦʣʷʷ ʚʠʟʫʘʣʴʥʦ 
ʚʚʦʜʠʪʴ ʜʘʥʥʳʝ ʠ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ. 

ɹʠʙʣʠʦʪʝʢʠ 
Tkinter 
- ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 
- ʇʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʞʝʪʳ, ʪʘʢʠʝ ʢʘʢ ʢʥʦʧʢʠ, ʤʝʪʢʠ, ʧʦʣʷ 

ʚʚʦʜʘ ʠ ʚʳʧʘʜʘʶʱʠʝ ʩʧʠʩʢʠ. 
- ʆʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʵʢʨʘʥʝ ʩ ʧʦʤʦʱʴʶ ʩʝʪʢʠ 

ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʥʝʜʞʝʨʦʚ. 
tkinter.ttk.Combobox 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʦʚ ʩ ʦʧʮʠʷʤʠ ʚʳʙʦʨʘ ʜʣʷ ʧʦʣʘ, 

ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʠ ʮʝʣʠ. 
StringVar 
ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʨʦʢʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʚʠʜʞʝʪʘʤʠ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʪʝʢʩʪʘ ʥʘ ʵʢʨʘʥʝ. 
Button 
ʉʦʟʜʘʝʪ ʢʥʦʧʢʠ, ʧʦ ʥʘʞʘʪʠʶ ʥʘ ʢʦʪʦʨʳʝ ʟʘʧʫʩʢʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. 
Label 
ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʤʝʪʦʢ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʥʘʟʚʘʥʠʷ 

ʧʦʣʝʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ. 
Entry 
ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʷ ʚʚʦʜʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʚʝʩ, ʨʦʩʪ 

ʠ ʚʦʟʨʘʩʪ. 
ʌʫʥʢʮʠʠ 
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calculate_kbzu() 
- ɺʳʟʳʚʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ "ʈʘʩʩʯʠʪʘʪʴ". 
- ʉʯʠʪʳʚʘʝʪ ʚʚʝʜʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ ʦ ʚʝʩʝ, ʨʦʩʪʝ, ʚʦʟʨʘʩʪʝ, ʧʦʣʝ, 

ʫʨʦʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʮʝʣʠ. 
- ʈʘʩʩʯʠʪʳʚʘʝʪ ʩʫʪʦʯʥʫʶ ʥʦʨʤʫ ʢʘʣʦʨʠʡ, ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
- ʆʙʥʦʚʣʷʝʪ ʪʝʢʩʪʦʚʳʝ ʤʝʪʢʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ. 
create_plan() 
- ɺʳʟʳʚʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ "ʉʦʩʪʘʚʠʪʴ ʧʣʘʥ". 
- ɿʘʛʨʫʞʘʝʪ ʜʘʥʥʳʝ ʦ ʙʣʶʜʘʭ ʠʟ ʬʘʡʣʘ meals.txt. 
- ʈʘʩʩʯʠʪʳʚʘʝʪ ʧʣʘʥ ʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʘʣʦʨʠʡ, 

ʙʝʣʢʦʚ, ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ. 
- ʌʦʨʤʠʨʫʝʪ ʧʣʘʥ ʧʠʪʘʥʠʷ ʥʘ ʟʘʚʪʨʘʢ, ʧʝʨʝʢʫʩ, ʦʙʝʜ ʠ ʫʞʠʥ ʥʘ ʦʩʥʦʚʝ 

ʜʦʩʪʫʧʥʳʭ ʙʣʶʜ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
- ʆʙʥʦʚʣʷʝʪ ʪʝʢʩʪʦʚʳʝ ʤʝʪʢʠ ʩ ʧʣʘʥʦʤ ʧʠʪʘʥʠʷ. 
ɻʨʘʬʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʝʛʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʨʘʩʯʝʪʘ ʂɹɾʋ ʠ ʩʦʟʜʘʥʠʷ 
ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʠʪʘʥʠʷ. 

ʌʫʥʢʮʠʦʥʘʣ ʩʦʩʪʘʚʠʪʝʣʷ ʧʣʘʥʘ ʧʠʪʘʥʠʷ 
ʏʪʝʥʠʝ ʜʘʥʥʳʭ ʦ ʧʨʦʜʫʢʪʘʭ 
ʉʥʘʯʘʣʘ ʧʨʦʛʨʘʤʤʘ ʯʠʪʘʝʪ ʜʘʥʥʳʝ ʧʨʦʜʫʢʪʘʭ ʠʟ ʬʘʡʣʘ meals.txt. ʕʪʦʪ ʬʘʡʣ 

ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʠʭ ʢʘʣʦʨʠʡʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʦʚ, 
ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ. 

ɺʳʙʦʨ ʙʣʶʜ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʝʤʘ ʧʠʱʠ 
ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʠʝʤʘ ʧʠʱʠ ʧʨʦʛʨʘʤʤʘ ʚʳʙʠʨʘʝʪ ʧʨʦʜʫʢʪʳ ʠʟ ʩʧʠʩʢʘ ʙʣʶʜ. 

ɺʳʙʦʨ ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʢʘʣʦʨʠʡ ʠ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʝʤʘ ʧʠʱʠ. 

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʠʪʦʛʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʜʦʙʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʪʨʝʤʷʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ 
ʞʠʟʥʠ ʯʝʨʝʟ ʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ 
ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʚʦʶ ʩʫʪʦʯʥʫʶ ʥʦʨʤʫ ʢʘʣʦʨʠʡ ʠ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ 
ʩʦʩʪʘʚʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʣʘʥ ʧʠʪʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 
ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʠ ʮʝʣʝʡ. 
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ʈʠʩ.2 ʇʨʠʤʝʨ ʢʦʜʘ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

 

 
ʈʠʩ.3 ʈʘʩʯʝʪ ʂɹɾʋ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʝʤʦʚ ʧʠʱʠ 
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ʆʎɽʅʂɸ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ʎɽʃɽʉʆʆɹʈɸɿʅʆʉʊʀ ʋʉʊɸʅʆɺʂʀ ʉʀʉʊɽʄʓ 
ʇʆɻʆɼʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ɺ ɹʖɼɾɽʊʅʓʍ ʋʏʈɽɾɼɽʅʀʗʍ ʅɸ 

ʆʉʅʆɺɸʅʀʀ ʇʈɽɼʉʂɸɿɸʅʀʗ ʕʂʆʅʆʄʀʀ ʊɽʇʃʆɺʆʁ ʕʅɽʈɻʀʀ ʉ ʇʆʄʆʑʔʖ 
ʄɽʊʆɼʆɺ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

ɸʥʥʘ ɽʛʦʨʦʚʥʘ ɸʧʳʭʪʠʥʘ 
ʄɸʆʋ ʃʠʮʝʡ ˉ 9 

8 ʢʣʘʩʩ 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʠʯʫʣʠʥʘ ʀʥʥʘ ɻʝʥʥʘʜʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ 
 
ʈʘʩʭʦʜʳ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ 

ʦʢʘʟʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʙʶʜʞʝʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
ɺ ʩʬʝʨʝ ʙʶʜʞʝʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ 
ʧʦʛʦʜʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʉʇʈ). ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʜʘʪʯʠʢ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʠʟʤʝʨʷʶʪ 
ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ. ʇʨʠ ʧʦʪʝʧʣʝʥʠʠ ʥʘ ʫʣʠʮʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʢʦʥʪʨʦʣʝʨ 
ʨʝʛʫʣʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʤʬʦʨʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 
ʚʥʫʪʨʠ ʟʜʘʥʠʷ. ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʥʦʯʥʫʶ ʠ ʜʥʝʚʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ 
ʚʥʫʪʨʠ ʟʜʘʥʠʷ. 

ʇʝʨʝʜ ʫʯʨʝʞʜʝʥʠʝʤ ʚʦʟʥʠʢʘʝʪ ʩʣʦʞʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʵʬʬʝʢʪʘ ʚʥʝʜʨʝʥʠʷ 
ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 
ʵʬʬʝʢʪʘ ʦʪ ʫʩʪʘʥʦʚʢʠ ʉʇʈ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʵʥʝʨʛʦʩʝʨʚʠʩʥʦʡ 
ʢʦʤʧʘʥʠʠ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʝʞʝʤʝʩʷʯʥʦʡ ʵʢʦʥʦʤʠʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʟʘ ʧʝʨʠʦʜ 2015-
2021 ʛʛ. ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʉʇʈ ʥʘ ʙʦʣʝʝ ʯʝʤ 300 ʙʶʜʞʝʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠʟ 34 
ʨʝʛʠʦʥʦʚ ʈʌ.  

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚ ʧʘʢʝʪʝ 
SKLEARN.  

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʨʘʟʙʠʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʠ 
ʪʝʩʪʦʚʳʝ ʧʦʜʚʳʙʦʨʢʠ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʷ random. 

ʅʘ ʧʝʨʚʦʡ ʚʳʙʦʨʢʝ ʧʨʦʠʩʭʦʜʠʣʦ ʦʙʫʯʝʥʠʝ ʥʘʰʝʛʦ ʘʣʛʦʨʠʪʤʘ, ʥʘ ʚʪʦʨʦʡ 
ʚʳʙʦʨʢʝ ʧʨʦʚʝʨʢʘ ʧʨʦʛʥʦʟʘ. 

ʊʘʢ ʢʘʢ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʦʤ, ʪʦ ʟʘʜʘʯʘ 
ʧʨʦʝʢʪʘ ʷʚʣʷʣʘʩʴ ʟʘʜʘʯʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʨʝʛʨʝʩʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʡ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ 
CatBoostRegressor - ʤʦʜʝʣʴ ʛʨʘʜʠʝʥʪʥʦʛʦ ʙʫʩʪʠʥʛʘ ʥʘ ʜʝʨʝʚʴʷʭ ʨʝʰʝʥʠʡ ʦʪ ʗʥʜʝʢʩʘ 
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ʩ ʤʦʱʥʦʡ ʧʨʝʜʦʙʨʘʙʦʪʢʦʡ ʧʨʠʟʥʘʢʦʚ. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ fit ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʫʯʝʥʠʝ 
ʥʘ ʵʪʦʡ ʤʦʜʝʣʠ.  

ɺ ʵʪʦʤ ʧʨʦʝʢʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʝʪʨʠʢʠ ʢʦʵʬʬʠʮʠʝʥʪ 
ʜʝʪʝʨʤʠʥʘʮʠʠ. ɼʣʷ ʤʦʜʝʣʠ ʛʨʘʜʠʝʥʪʥʦʛʦ ʙʫʩʪʠʥʛʘ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ ʨʘʚʝʥ 
0,958. ɼʘʣʝʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʤʳ ʚʟʷʣʠ ʤʦʜʝʣʴ ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʩ ʨʝʛʫʣʷʮʠʝʡ 
ʚʝʩʦʚ. ɿʥʘʯʝʥʠʝ ʤʝʪʨʠʢʠ ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ - 0,727. ʕʪʘ ʤʦʜʝʣʴ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ 
ʧʦʜʭʦʜʠʪ ʤʝʥʴʰʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʚʫʭ ʤʦʜʝʣʝʡ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʨʦʛʥʦʟ 
ʵʢʦʥʦʤʠʠ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ɸ ʪʘʢʞʝ ʩʜʝʣʘʣʠ ʦʮʝʥʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʉʇʈ, ʧʦ ʚʳʧʦʣʥʝʥʦʤʫ 
ʧʨʦʛʥʦʟʫ ʠ ʪʘʨʠʬʫ ʚ ʨʝʛʠʦʥʝ. 
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ɻɽʅɽʈɸʎʀʗ ʊɽʂʉʊʆɺ ʉ ʇʆʄʆʑʔʖ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 
ɹʦʨʦʜʘʪʦʚ ʗʨʦʩʣʘʚ ʆʣʝʛʦʚʠʯ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 
ʊʦʤʩʢʦʤ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ 

11 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʦʨʦʜʘʪʦʚ ɽʛʦʨ ʆʣʝʛʦʚʠʯ, ʫʯʝʥʠʢ ʅʀʋ ɺʐʕ 
 

ʊʝʢʩʪʦʚʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ð ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
(ʀʀ), ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʘʥʘʣʠʟʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʀʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤʳ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʵʪʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 
ʥʘʩʪʨʦʝʥʠʝ ʪʝʢʩʪʘ ʥʘ ʦʙʳʯʥʦʤ ʷʟʳʢʝ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʵʪʦ ʨʘʟʨʘʙʦʪʢʘ 
ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʫʤʘʪʴ, ʢʘʢ ʣʶʜʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʟʘʜʘʯʠ. 
ʊʝʢʩʪʦʚʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʪʝʢʩʪ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 
ʪʦʯʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʥʘʩʪʨʦʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ 
ʮʠʬʨʦʚʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʘʤʧʘʥʠʷʭ ʠ ʘʥʘʣʠʟʘ ʦʪʟʳʚʦʚ ʢʣʠʝʥʪʦʚ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ. 

ʉʨʝʜʠ ʥʘʩ ʪʦʯʥʦ ʝʩʪʴ ʪʝ, ʢʪʦ ʭʦʪʝʣ ʙ  rʥʘʧʠʩʘʪʴ ʩʚʦʝʡ ʜʝʚʫʰʢʝ ʩʪʠʭʦʪʚʦʨʝʥʠʝ 
ʚ ʩʪʠʣʝ ʂʦʨʞʘ ʠʣʠ ʧʦʙʘʪʣʠʪʴʩʷ, ʢʘʢ ʆʢʩʠʤʠʨʦʥ. ɸ ʩʪʦʠʪ ʣʠ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʢʘʢ ʯʘʩʪʦ 
ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʚʩʧʣʳʚʘʶʱʠʤʠ ʧʦʜʩʢʘʟʢʘʤʠ ʚ ʙʨʘʫʟʝʨʘʭ ʠ ʤʝʩʩʝʥʞʝʨʘʭ. ɸ ʢʪʦ ʠʟ ʥʘʩ 
ʥʝ ʧʦʣʴʟʦʚʘʣʩʷ ʗʥʜʝʢʩ ɸʣʠʩʦʡ? ʄʦʜʝʣʠ, ʛʝʥʝʨʠʨʫʶʱʠʝ ʪʝʢʩʪ, ʤʦʛʫʪ ʥʘʤ ʚ ɻ ʪʦʤ ʚʩʸʤ 
ʧʦʤʦʯʴ) 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʢʩʪ. 
ʆʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ ʥʫʞʥʦ ʣʠ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ? ʄʦʞʥʦ ʣʠ ʨʝʰʠʪʴ 
ʟʘʜʘʯʫ ʦʙʫʯʠʚ ʩʚʦʶ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʩ ʥʫʣʷ? ʅʫ ʠ ʚ ʢʦʥʮʝ ʧʦʣʫʯʠʪʴ ʭʦʨʦʰʫʶ 
ʛʝʥʝʨʘʮʠʶ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʯʪʦʙʳ ʙʳʣʦ ʫʜʦʙʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʛ 
ʙʦʪʝ. 

ʎʝʣʴ: ʩʦʟʜʘʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ, ʩʧʦʩʦʙʥʫʶ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʢʩʪʳ. 
ɿʘʜʘʯʠ: 

1) ʧʦʥʷʪʴ, ʢʘʢ ʤʦʞʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʢʩʪ, ʠ ʥʫʞʝʥ ʣʠ ʚ ʵʪʦʡ ʟʘʜʘʯʝ ML; 

2) ʩʘʤʠʤ ʥʘʧʠʩʘʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʦʙʫʯʘʝʪʩʷ ʩ ʥʫʣʷ ʠ 
ʛʝʥʝʨʠʨʫʝʪ ʬʨʘʟʳ; 

3) ʈʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʠʝ ʩʝʡʯʘʩ ʣʫʯʰʠʝ ʤʦʜʝʣʠ ʥʝʡʨʦʩʝʪʝʡ ʝʩʪʴ ʠ ʜʦʦʙʫʯʠʪʴ 
ʠʭ ʚ Google Colaboratory; 

 
ʍʦʜ ʨʘʙʦʪʳ: 
ɼʣʷ ʥʘʯʘʣʘ ʜʘʚʘʡʪʝ ʧʦʡʤʸʤ, ʢʘʢ ʚʦʦʙʱʝ ʧʨʦʠʩʭʦʜʠʪ ʛʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ. ɺʳ 

ʟʘʜʫʤʳʚʘʣʠʩʴ ʦ ʪʦʤ, ʢʘʢ ʤ  rʩʘʤʠ ʩʪʨʦʠʤ ʩʚʦʶ ʨʝʯʴ? ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʥʘʰʝʡ ʛʦʣʦʚʝ 
ʪʦʞʝ ʢʨʫʪʠʪʩʷ ʥʝʢʦʪʦʨʦʝ ʧʦʜʦʙʠʝ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ. ʋʩʣʳʰʘʚ ʪʦʣʴʢʦ ʥʘʯʘʣʦ 
ʧʨʝʜʣʦʞʝʥʠʷ, ʤʳ ʫʞʝ ʤʦʞʝʤ ʧʨʠʜʫʤʘʪʴ ʥʝʩʢʦʣʴʢʦ ʝʛʦ ʧʨʦʜʦʣʞʝʥʠʡ. ʄʦʜʝʣʴ 
ʜʝʡʩʪʚʫʝʪ ʪʘʢʞʝ: ʧʦ ʟʘʜʘʥʥʦʤʫ ʧʨʝʬʠʢʩʫ ʛʝʥʝʨʠʨʫʝʪ ʜʦʧʦʣʥʷʶʱʠʝ ʩʣʦʚʘ. ʇʨʝʞʜʝ 
ʯʝʤ ʤʳ ʥʘʯʥʝʤ ʛʦʚʦʨʠʪʴ ʦ ʩʧʦʩʦʙʘʭ ʛʝʥʝʨʘʮʠʠ, ʧʦʛʦʚʦʨʠʤ ʦ ʪʦʢʝʥʘʭ. ʊʦʢʝʥ - 
ʥʝʢʦʪʦʨʘʷ ʧʦʧʫʣʷʨʥʘʷ ʚ ʦʙʫʯʘʶʱʝʤ ʥʘʙʦʨʝ ʪʝʢʩʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʤʚʦʣʦʚ 
[2]. ʅʘʚʝʨʥʷʢʘ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ ʥʘ ʫʨʦʢʝ ʘʥʛʣʠʡʩʢʦʛʦ ʚʘʩ ʟʘʩʪʘʚʣʷʣʠ ʩʦʩʪʘʚʣʷʪʴ 
ʩʣʦʚʘʨʠʢ. ʀ ʧʦʩʣʝ ʧʷʪʠʪʳʩʷʯʥʦʛʦ ʩʣʦʚʘ ʚʳ ʫʞʝ ʟʥʘʪʥʦ ʫʩʪʘʚʘʣʠ ʧʠʩʘʪʴ - ʧʨʦʠʩʭʦʜʠʣʦ 
ʧʝʨʝʧʦʣʥʝʥʠʝ. ʇʦʭʦʞʘʷ ʩʠʪʫʘʮʠʷ ʩʣʫʯʘʝʪʩʷ ʠ ʩ ʛʝʥʝʨʘʪʠʚʥʦʡ ʤʦʜʝʣʴʶ. ʉ ʜʨʫʛʦʡ ʞʝ 
ʩʪʦʨʦʥʳ, ʤʦʜʝʣʠ ʤʦʞʝʪ ʧʦʧʨʦʩʪʫ ʥʝ ʭʚʘʪʠʪʴ ʩʣʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʣʘʩʩʥʦʛʦ ʪʝʢʩʪʘ. 
ʈʘʟʚʝ ʜʝʚʫʰʢʘ ʚʧʝʯʘʪʣʠʪʩʷ ʩʪʠʭʦʪʚʦʨʝʥʠʶ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʪʨʝʭ ʩʣʦʛʦʚ? ɼʣʷ ʨʝʰʝʥʠʷ 
ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ bpe ʢʦʜʠʨʦʚʘʥʠʝ - ʫʤʥʦʝ ʨʘʟʙʠʝʥʠʝ ʪʝʢʩʪʘ ʥʘ 
ʢʦʥʢʨʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʢʝʥʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʣʝʛʢʦ ʩʦʙʠʨʘʪʴ ʩʣʦʚʘ. ɺʝʨʥʸʤʩʷ 
ʪʝʧʝʨʴ ʢ ʪʦʤʫ, ʢʘʢ ʠʤʝʷ ʧʨʝʬʠʢʩ ʛʝʥʝʨʠʨʦʚʘʪʴ ʦʯʝʨʝʜʥʦʝ ʩʣʦʚʦ, ʠʣʠ ʪʦʢʝʥ, ʢʘʢ ʤʳ 
ʫʞʝ ʧʦʥʷʣʠ. ʅʘʯʥʸʤ ʩ ʥʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ ʠʜʝʠ. ʇʦʩʤʦʪʨʠʤ ʥʘ ʪʝʢʫʱʠʡ ʧʨʝʬʠʢʩ ʠ 
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ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʢʝʥʘ ʧʦʩʯʠʪʘʝʤ, ʩʢʦʣʴʢʦ ʨʘʟ ʦʥ ʚʩʪʨʝʯʘʣʩʷ ʧʦʩʣʝ ʪʘʢʦʛʦ ʧʨʝʬʠʢʩʘ ʚ 
ʦʙʫʯʘʶʱʝʤ ʪʝʢʩʪʝ. ʇʦʥʷʪʥʦ, ʯʪʦ ʧʦ ʵʪʠʤ ʢʦʣʠʯʝʩʪʚʘʤ ʣʝʛʢʦ ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʢʝʥʘ ʥʘʡʪʠ 
ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʪʴ ʝʛʦ ʧʦʩʣʝ ʜʘʥʥʦʛʦ ʧʨʝʬʠʢʩʘ. ʆʢʝʡ, ʚʝʨʦʷʪʥʦʩʪʠ ʫ ʥʘʩ ʪʝʧʝʨʴ 
ʝʩʪʴ. ʏʪʦ ʤʳ ʙʫʜʝʤ ʩ ʥʠʤʠ ʜʝʣʘʪʴ? ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʨʘʟ ʦʜʥʦ 
ʠ ʪʦʞʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ beam search ʠ ʚʳʙʦʨ ʩʣʝʜʫʶʱʝʛʦ ʪʦʢʝʥ ʩ 
ʧʦʤʦʱʴʶ ʪʝʤʧʝʨʘʪʫʨʳ. ɸ ʧʦʤʦʞʝʪ ʥʘʤ ʧʨʠʥʮʠʧ ʤʘʨʢʦʚʦʩʪʠ: ʩʦʙʳʪʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ 
ʜʘʚʥʦ, ʥʠʢʘʢ ʥʝ ʚʣʠʷʶʪ ʥʘ ʪʝ, ʯʪʦ ʧʨʦʠʩʭʦʜʷʪ ʩʝʡʯʘʩ, ʘ ʟʥʘʯʠʪ ʤʳ ʤʦʞʝʤ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʚʩʶ ʪʝʢʫʱʫʶ ʬʨʘʟʫ, ʘ ʪʦʣʴʢʦ ʧʦʩʣʝʜʥʠʝ n ʩʣʦʚ. ʄʝʪʦʜ, ʢʦʪʦʨʳʡ ʤʳ 
ʩʝʡʯʘʩ ʦʧʠʩʘʣʠ, ʥʘʟʳʚʘʝʪʩʷ ʤʝʪʦʜʦʤ n-ʛʨʘʤʤ. ʂʘʢ ʚ  r ʤʦʛʣʠ ʟʘʤʝʪʠʪʴ, ʥʠʯʝʛʦ ʠʟ 
ʩʢʘʟʘʥʥʦʛʦ ʨʘʥʝʝ ʥʝ ʠʤʝʣʦ ʦʪʥʦʰʝʥʠʷ ʢ ʤʘʰʠʥʥʦʤʫ ʦʙʫʯʝʥʠʶ. ɼʘʚʘʡʪʝ ʵʪʦ ʠʩʧʨʘʚʠʤ. 
ʅʝ ʙʫʜʝʤ ʚʳʪʘʩʢʠʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʧʨʷʤʫʶ ʠʟ ʪʝʢʩʪʘ, ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ ʠʭ ʧʦʜʙʦʨʦʤ, 
ʦʙʫʯʘʷ ʥʝʢʦʪʦʨʫʶ ʤʦʜʝʣʴ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʞʝ ʧʨʠʤʝʥʠʤ ʦʩʦʙʫʶ ʤʦʜʠʬʠʢʘʮʠʶ 
ʨʝʢʫʨʨʝʥʪʥʳʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ - ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʩ ʜʦʣʛʦʡ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʴʶ 
LSTM. ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʦʥʘ? ɺ ʨʘʟʚʝʨʪʢʝ RNN ʥʘʧʦʤʠʥʘʶʪ ʮʝʧʦʯʢʫ, ʠ ʵʪʦ ʛʦʚʦʨʠʪ ʦ 
ʪʦʤ, ʯʪʦ ʦʥʘ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʘ ʟʥʘʯʠʪ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 
ʨʘʙʦʪʳ ʩ ʪʘʢʦʛʦ ʪʠʧʘ ʜʘʥʥʳʤʠ. ɺ ʯʝʤ ʧʣʶʩʳ ʢʦʥʢʨʝʪʥʦ LSTM? ʆʙʳʯʥʳʝ ʨʝʢʫʨʨʝʥʪʥʳʝ 
ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʳʪʘʶʪʩʷ ʫʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ. ʀʟ-ʟʘ ʵʪʦʛʦ ʦʥʘ 
ʟʘʰʫʤʣʷʝʪʩʷ ʠ "ʟʘʙʳʚʘʝʪʩʷ". LSTM ʞʝ, ʥʘʧʨʦʪʠʚ, ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ "ʟʘʙʳʚʘʝʪ" 
ʯʘʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʤʥʦʛʦ ʙʦʣʝʝ 
ʨʘʥʥʠʭ ʠʪʝʨʘʮʠʡ. ɻʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ð ʵʪʦ ʧʨʦʮʝʩʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʡʨʦʥʥʘʷ 
ʩʝʪʴ ʦʙʫʯʘʝʪʩʷ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʢʥʠʛʠ, ʩʪʘʪʴʠ ʠ 
ʥʦʚʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʥʝʡʨʦʩʝʪʴ ʫʯʠʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʠ ʪʝʢʩʪʦʚʳʝ 
ʰʘʙʣʦʥʳ, ʢʦʪʦʨʳʝ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʪʝʢʩʪʘ [3]. 

ʈʝʟʫʣʴʪʘʪ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ: 

ʏʝʣʦʚʝʢ ʰʝʣ ʟʘ ʯʝʣʦʚʝʢʦʤ, ʘ ʦʥ ʚʩʝ ʙʝʞʘʣ ʠ ʙʝʛʘʣ; ʥʦ ʚʦʪ ʥʘʢʦʥʝʮ ʧʦʢʘʟʘʣʩʷ 
ʝʤʫ ʯʝʣʦʚʝʢ ʚ ʪʝʤʥʦʤ ʧʣʘʱʝ. ʆʥ ʦʩʪʘʥʦʚʠʣʩʷ ʧʝʨʝʜ ʥʠʤ ʩʪʦʷ ʥʘ ʯʝʪʚʝʨʝʥʴʢʘʭ ʵʪʦ 
ʙʳʣ ʜʝʜ ʩ ʙʦʨʦʜʦʡ ʠ ʛʣʘʟʘʤʠ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʂʘʢ ʨʘʙʦʪʘʝʪ ʪʝʢʩʪʦʚʘʷ ʥʝʡʨʦʩʝʪʴ ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ? ð ɹʫʜʫʱʝʝ ʥʘ vc.ru: 
ʩʘʡʪ. ï URL: https://vc.ru/future/578575-kak-rabotaet-tekstovaya-neyroset-prostymi-
slovami?ysclid=lqb6r77znx816479927 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

2. ɻʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ ʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ - STAR AI: ʩʘʡʪ. ï URL: https://starai.ru/text-
generation-in-neural-networks/?ysclid=lqb5usq12u491316969 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024)  

3. Token ʚ ʄʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ | ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʦʩʪʫʧʥʦ 
| ɼʟʝʥ (dzen.ru): ʩʘʡʪ. ï URL: https://dzen.ru/?sso_failed=error (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 
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ʄʆʉʊʆʋʂʃɸɼʏʀʂ 
ɹʫʣʛʘʢʦʚ ʂʠʨʠʣʣ, ʈʘʫ ɸʣʝʢʩʝʡ, ʉʪʝʧʫʨʦ ɸʣʝʢʩʘʥʜʨ  

ɺʚʝʜʝʥʠʝ: 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʠʣʴʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ - ʫʢʣʘʜʢʘ 

ʪʨʘʩʩ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʦʩʪʦʚ ʠ ʪ.ʜ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 
ʵʢʦʥʦʤʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʩʪʨʦʡʢʠ ʤʦʩʪʦʚ. 

1 ʢʤ ʥʘʜʚʦʜʥʦʛʦ ʤʦʩʪʘ: 
ɺ ʂʠʪʘʝ - 364 ʤʣʥ. 
ɺ ʈʦʩʩʠʠ - 533,3 ʤʣʥ. 

ʊʝʦʨʠʷ: 
ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. 
ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: ʛʦʩʫʜʘʨʩʪʚʦ ï ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʚʫʭ ʧʫʥʢʪʦʚ ʯʝʨʝʟ ʧʨʝʛʨʘʜʫ 
(ʚʦʜʥʳʡ ʦʙʲʝʢʪ), ʠʥʚʝʩʪʦʨʳ ï ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜʳ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 
ʠʥʦʩʪʨʘʥʥʳʝ ʟʘʢʫʧʱʠʢʠ. 

ʆʧʠʩʘʥʠʝ ʘʥʘʣʦʛʦʚ 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʤʠʨʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʢʨʘʥʳ, 

ʢʦʪʦʨʳʝ ʩʪʨʦʷʪ ʜʦʨʦʛʫ ʩ ʧʦʤʦʱʴʶ ʣʶʜʝʡ. ʀ ʩʫʱʝʩʪʚʫʝʪ ʣʠʰʴ ʦʜʠʥ ʘʥʘʣʦʛ ʥʘʰʝʛʦ 
ʧʨʦʝʢʪʘ ð ʵʪʦ ʢʠʪʘʡʩʢʠʡ ʤʦʩʪʦʫʢʣʘʜʯʠʢ ʜʝʡʩʪʚʫʶʱʠʡ ʩʭʦʞʝ ʩ ʥʘʰʝʡ ʤʦʜʝʣʴʶ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ. 
ʎʝʣʴ ï ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʫʢʣʘʜʢʝ ʤʦʩʪʦʚʳʭ 

ʧʨʦʣʸʪʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʡʢʠ ʤʦʩʪʘ. 
ɿʘʜʘʯʠ 
Å ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʨʦʪʦʪʠʧ ʤʦʩʪʦʫʢʣʘʜʯʠʢʘ 
Å ʉʦʙʨʘʪʴ ʢʦʣʦʥʥʳ ʠ ʧʨʦʣʸʪʳ ʤʦʩʪʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ  
Å ʉʦʟʜʘʪʴ ʧʨʦʪʦʪʠʧ ʤʦʩʪʦʫʣʘʜʯʠʢʘ 
Å ʉʜʝʣʘʪʴ ʇʆ ʜʣʷ ʤʦʜʝʣʠ 
Å ʇʨʦʚʝʩʪʠ ʪʝʩʪʳ ʛʦʪʦʚʦʛʦ ʧʨʦʪʦʪʠʧʘ 
ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʦʝʢʪʘ. 
ʉʦʟʜʘʥʠʝ QR ʢʦʜʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʩʪʘ ʜʣʷ 

ʫʢʣʘʜʢʠ ʧʨʦʣʸʪʘ, ʘ ʪʘʢʞʝ ʵʪʦ ʩʦʟʜʘʥʠʝ ʨʝʛʫʣʷʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʤʦʩʪʦʫʢʣʘʜʯʠʢʘ ʧʨʠ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚʣʘʞʥʦʩʪʠ.  

ʇʨʘʢʪʠʢʘ: 
ʆʧʠʩʘʥʠʝ ʧʨʦʪʦʪʠʧʘ 
1. ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʧʨʦʣʸʪ ʧʦʩʪʫʧʘʝʪ ʥʘ ʜʚʝ ʢʦʥʚʝʡʝʨʥʳʝ ʣʝʥʪʳ, 

ʜʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʣʸʪ ʥʘʚʝʨʭ. 
2. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʥʘ ʚʪʦʨʦʡ ʢʦʥʚʝʡʝʨ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʦʛʨʫʟʢʠ 

ʚ ʤʝʭʘʥʠʟʤʳ ʤʦʩʪʦʫʢʣʘʜʯʠʢʘ. 
3. ʇʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ ʤʦʩʪʦʫʢʣʘʜʯʠʢʘ ʜʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʤʝʩʪʘ ʫ 

ʢʦʣʦʥʥʳ. 
4. ɺʳʧʦʣʥʷʝʪʩʷ ʚʳʛʨʫʟʢʘ ʧʨʦʣʸʪʦʚ ʠ ʜʘʣʴʥʝʡʰʠʡ ʚʦʟʚʨʘʪ ʜʣʷ ʧʦʚʪʦʨʝʥʠʷ 

ʮʠʢʣʘ. 
 

ʉʠʩʪʝʤʘ ʟʘʛʨʫʟʢʠ ʧʨʦʣʸʪʦʚ. 
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ʉʠʩʪʝʤʘ ʧʦʜʘʯʠ ʧʨʦʣʸʪʦʚ. 
 

 
ʉʠʩʪʝʤʘ ʫʢʣʘʜʢʠ ʧʨʦʣʸʪʦʚ (ʄʦʩʪʦʫʢʣʘʜʯʠʢ). 
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. SLJ900/32 ð 100-ʤʝʪʨʦʚʳʡ ʤʦʥʩʪʨ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʣʶʜʷʤ ʩʪʨʦʠʪʴ ʤʦʩʪʳ: 
ʩʘʡʪ. ï URL: https://www.drive2.ru/b/2450032/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

2. ʂʘʢ ʩʪʨʦʷʪ ʄʦʩʪʳ ʚ ʂʠʪʘʝ | ʄʦʥʪʘʞ ɾʝʣʝʟʦʙʝʪʦʥʥʳʭ ɹʘʣʦʢ | Slj900 | ɻʠʛʘʥʪʩʢʠʡ 
ʄʦʩʪʦʫʢʣʘʜʯʠʢ: ʩʘʡʪ. ï URL: 
https://yandex.ru/video/preview/8246534727800338772 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

 
 
 
 

ʉʆɿɼɸʅʀɽ ɺɽɹ-ʉɽʈɺʀʉɸ ɼʃʗ ʇʈʆɺɽɼɽʅʀʗ ʆʇʈʆʉʆɺ ʀ ʂɺʀɿʆɺ ñDIXITò 
ɹʳʯʢʦʚ ʀʚʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ɹʳʥʜʶ ɸʥʥʘ ʇʘʚʣʦʚʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʦʤʩʢʦʤ 
ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ  

10 ʢʣʘʩʩ 
ʛ.ʊʦʤʩʢʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʆʩʠʥʮʝʚ ɸʨʪʝʤ ɺʠʢʪʦʨʦʚʠʯ, ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ 
"ʊʝʣʝʚʠʜʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ" ʊʋʉʋʈ 

 
 ʉʦʟʜʘʥʠʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʚʠʟʦʚ ʠ ʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, 
ʨʘʟʚʣʝʯʝʥʠʷʭ ʠ ʙʠʟʥʝʩʝ. ʂʚʠʟʳ ð ʵʪʦ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʠʢʪʦʨʠʥʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʦʚʝʨʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʥʢʫʨʩʘʭ ʠ ʧʦʣʫʯʘʪʴ ʦʙʨʘʪʥʫʶ 
ʩʚʷʟʴ. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʚʠʟʦʚ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʜʦʙʥʳʡ ʠ ʜʦʩʪʫʧʥʳʡ ʩʧʦʩʦʙ 
ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʠʟ-ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʘʤ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ 
ʦʮʝʥʠʚʘʪʴ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ 
ʛʨʫʧʧ. ɺ ʠʥʪʝʨʥʝʪʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʠ ʩʘʡʪʦʚ, ʧʨʝʜʣʘʛʘʶʱʠʭ 
ʩʦʟʜʘʥʠʝ ʢʚʠʟʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʤ ʠ ʧʨʝʜʤʝʪʥʳʤ ʦʙʣʘʩʪʷʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʝʜʘʛʦʛʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʦʧʨʦʩʳ ʙʝʟ ʦʩʦʙʳʭ ʫʩʠʣʠʡ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ 
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ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʢʚʠʟʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʶʙʦʡ ʠʟ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʥʝ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʠʣʠ ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʤʝʨʦʧʨʠʷʪʠʡ ʙʝʩʧʣʘʪʥʦ ʩʦʟʜʘʚʘʪʴ ʢʚʠʟʳ ʩ 
ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʦʪʚʝʯʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʤ 
ʟʘʜʘʯʘʤ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʨʘʟʦʚʦ ʠʣʠ ʩ ʙʦʣʴʰʦʡ 
ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʩʦʟʜʘʚʘʪʴ ʢʚʠʟʳ, ʦʪʚʝʯʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʩʮʝʥʘʨʠʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʢʘ ʜʦʩʪʫʧʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python, Streamlit ʠ SQLite3 ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʚʠʟʦʚ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 
1. ʀʟʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʚʠʟʦʚ. 
2. ʆʧʨʝʜʝʣʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
3. ʈʘʟʨʘʙʦʪʘʪʴ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ. 
4. ʉʦʟʜʘʪʴ ɹʘʟʳ ɼʘʥʥʳʭ (ɹɼ) SQLite3 ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʢʚʠʟʦʚ. 
5. ʈʘʟʨʘʙʦʪʘʪʴ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʠʙʣʠʦʪʝʢʠ Streamlit. 
6. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠ ʦʪʣʘʜʠʪʴ ʧʨʠʣʦʞʝʥʠʝ. 
7. ɿʘʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʦʝʢʪ. 
8. ʈʘʟʨʘʙʦʪʘʪʴ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
9. ʈʘʟʤʝʩʪʠʪʴ ʧʨʠʣʦʞʝʥʠʝ ʚ ʠʥʪʝʨʥʝʪʝ ʜʣʷ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʚʠʟʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʣʘʪʬʦʨʤ ʠ 
ʩʘʡʪʦʚ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʜʥʘʢʦ, 
ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʪʨʝʙʫʶʪ ʧʣʘʪʥʦʡ ʧʦʜʧʠʩʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʧʦʣʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʪʘʢʠʝ ʢʘʢ Poll Everywhere, 
ʧʨʝʜʣʘʛʘʶʪ ʩʦʟʜʘʥʠʝ ʦʧʨʦʩʦʚ ʩ ʦʙʣʘʢʦʤ ʩʣʦʚ, ʚʦʧʨʦʩʘʤʠ ʩ ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ ʠ 
ʚʦʧʨʦʩʘʤʠ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʦʪʚʝʪʘʤʠ. ʆʥʠ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʥʘʩʪʨʦʡʢʠ ʦʧʨʦʩʦʚ, ʚʢʣʶʯʘʷ ʫʩʪʘʥʦʚʢʫ ʪʘʡʤʝʨʘ, ʦʛʨʘʥʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʪʚʝʪʦʚ ʠ 
ʥʘʩʪʨʦʡʢʫ ʘʥʦʥʠʤʥʦʩʪʠ.  

TalentLMS ð ʵʪʦ ʩʝʨʚʠʩ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʥʦ 
ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʶ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʫʨʩʳ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʥʦʩʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ ʚʠʜʝʦ, ʜʦʢʫʤʝʥʪʳ, ʧʨʝʟʝʥʪʘʮʠʠ PowerPoint ʠ 
ʚʠʜʝʦ ʚʩʪʨʝʯʠ. ɺ TalentLMS ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʦʧʨʦʩʳ ʠ ʩʭʝʤʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ 
ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ. 

Quizlet ð ɻ ʪʦ ʧʣʘʪʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʙʦʣʴʰʝ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 
ʦʙʫʯʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʢʘʨʪʦʯʝʢ ʩ ʚʦʧʨʦʩʘʤʠ ʠ ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ. ʆʥʘ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʩʦʟʜʘʥʠʝ ʢʫʨʩʦʚ ʠ ʧʘʧʦʢ, ʘ ʪʘʢʞʝ ʦʙʤʝʥ ʢʘʨʪʦʯʢʘʤʠ ʩ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. Quizlet 
ʧʨʝʜʣʘʛʘʝʪ ʧʣʘʪʥʫʶ ʧʦʜʧʠʩʢʫ ʜʣʷ ʧʦʣʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʩʪʨʫʤʝʥʪʘʤ ʠ ʩʪʠʣʠʟʘʮʠʠ 
ʦʧʨʦʩʦʚ. 

ɺ ʮʝʣʦʤ, ʚʩʝ ʵʪʠ ʩʝʨʚʠʩʳ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʚʠʟʦʚ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʪʨʝʙʫʶʪ ʧʣʘʪʥʦʡ ʧʦʜʧʠʩʢʠ 
ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʜʦʩʪʫʧʘ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦʡ 
ʘʣʴʪʝʨʥʘʪʠʚʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʟʜʘʚʘʪʴ ʢʚʠʟʳ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʙʝʩʧʣʘʪʥʦ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʧʝʜʘʛʦʛʦʚ, ʦʨʛʘʥʠʟʘʪʦʨʦʚ 
ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʩʦʟʜʘʥʠʠ ʢʚʠʟʦʚ ʜʣʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʮʝʣʝʡ, ʠʤʝʥʥʦ ʦʥʠ ʠ 
ʷʚʣʷʶʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʥʘʰʝʛʦ ʧʨʦʜʫʢʪʘ. ɿʘʢʘʟʯʠʢʘʤʠ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʢʦʤʧʘʥʠʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ 
ʦʙʫʯʝʥʠʷ. ʉʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʚʩʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, 
ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʠ 
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ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, 
ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

ʄʘʪʝʨʠʘʣʳ: 
1. Python: ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 
2. Streamlit: ɹʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ ʥʘ Python ʠ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. 
3. SQLite3: ɺʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʢʚʠʟʦʚ. 
4. ɼʦʢʫʤʝʥʪʘʮʠʷ ʢ ʠʩʧʦʣʴʟʫʝʤʳʤ ʙʠʙʣʠʦʪʝʢʘʤ, ʠ ʧʨʦʯʠʝ ʠʩʪʦʯʥʠʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. 
ʄʝʪʦʜʳ: 

1. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʚʠʟʦʚ. 
2. ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʩʝʨʚʠʩʘ. 
3. ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʨʚʠʩʘ. 
4. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʩʝʨʚʠʩʘ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ: 
1. ʂʦʤʧʴʶʪʝʨ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Windows ʠʣʠ macOS. ʉ 

ʜʦʩʪʫʧʦʤ ʚ ʠʥʪʝʨʥʝʪ ʜʣʷ ʟʘʛʨʫʟʢʠ ʠ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 
ʙʠʙʣʠʦʪʝʢ. 

2. ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ (ʥʘʧʨʠʤʝʨ, Visual Studio 
Code ʠʣʠ Sublime Text). 
ɺ ʥʘʰʝʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʧʨʦʝʢʪʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ: 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʝʙ-ʩʝʨʚʠʩʫ. 

¶ ʇʨʦʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʧʨʦʩʦʚ, 
ʦʪʚʝʪʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʙʘʟʳ ʜʘʥʥʳʭ: 

¶ ʉʦʟʜʘʥʠʝ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ SQLite ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʧʨʦʩʦʚ, 
ʦʪʚʝʪʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

¶ ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SQLAlchemy 
(ʠʣʠ ʜʨʫʛʦʡ ʙʠʙʣʠʦʪʝʢʠ ORM). 

3. ʈʘʟʨʘʙʦʪʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ: 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ Streamlit ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-
ʠʥʪʝʨʬʝʡʩʘ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʥʠʮʳ ʦʧʨʦʩʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʠʣʠ 
ʚʚʦʜʘ ʦʪʚʝʪʦʚ. 

¶ ʉʦʟʜʘʥʠʝ ʩʪʨʘʥʠʮʳ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʦʧʨʦʩʘʤʠ ʠ ʘʢʪʠʚʥʦʩʪʷʤʠ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʣʠʯʥʳʭ ʢʘʙʠʥʝʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ. 

4. ʈʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ: 

¶ ʉʦʟʜʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʦʪʧʨʘʚʢʠ ʦʪʚʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 
ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. 
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¶ ʈʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʦʩʘʤʠ ʠ ʘʢʪʠʚʥʦʩʪʷʤʠ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ. 

5. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ: 

¶ ʇʨʦʚʝʜʝʥʠʝ ʤʦʜʫʣʴʥʳʭ ʠ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʪʝʩʪʦʚ ʜʣʷ ʚʩʝʭ 
ʢʦʤʧʦʥʝʥʪʦʚ. 

¶ ɺʳʷʚʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʢ ʠ ʥʝʜʦʨʘʙʦʪʦʢ. 

6. ɼʦʢʫʤʝʥʪʘʮʠʷ: 

¶ ʉʦʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

7. ʈʘʟʚʦʨʘʯʠʚʘʥʠʝ ʠ ʭʦʩʪʠʥʛ: 

¶ ʅʘʩʪʨʦʡʢʘ ʩʝʨʚʝʨʘ (ʠʣʠ ʚʳʙʦʨ ʭʦʩʪʠʥʛ-ʧʣʘʪʬʦʨʤʳ) ʜʣʷ 
ʨʘʟʤʝʱʝʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʘ. 

¶ ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʝ. 

8. ʊʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ: 

¶ ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʨʝʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʣʷ 
ʧʨʦʚʝʨʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

9. ʈʘʟʤʝʱʝʥʠʝ ʧʨʦʝʢʪʘ ʚ ʦʪʢʨʳʪʳʡ ʜʦʩʪʫʧ. 
 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ, ʜʣʷ ʥʘʯʘʣʘ ʤʳ ʩʦʩʪʘʚʠʣʠ UML-ʜʠʘʛʨʘʤʤʳ (UML 

ð ʷʟʳʢ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ) ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʧʨʦʛʨʘʤʤʳ ʠ ʙʘʟʳ ʜʘʥʥʳʭ (ʩʤ. ʨʠʩ 1). 

 

 
ʈʠʩ. 1. UML-ʜʠʘʛʨʘʤʤʳ ɹɼ. 

 
ʊʘʢʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʢʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʜʘʣʝʝ 

ʧʦʤʦʱʴʶ Streamlit ʤʳ ʩʦʟʜʘʣʠ ʚʥʝʰʥʶʶ ʦʙʦʣʦʯʢʫ ʚʝʙ-ʩʝʨʚʠʩʘ, ʢʦʪʦʨʘʷ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 
ʩʠʩʪʝʤʦʡ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.2 

 



21 
 

 
ʈʠʩ. 2.   ʄʘʢʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

 
ʄʳ ʧʨʝʜʦʩʪʘʚʣʷʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʚʦʧʨʦʩʳ ʢʚʠʟʘ 

ʪʝʩʪʦʚʳʤʠ ʠ ʦʪʢʨʳʪʳʤʠ ʩ ʜʣʠʥʥʳʤ ʦʪʚʝʪʦʤ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʥʦ ʥʘ ʨʠʩ.3 
 

 
ʈʠʩ. 3. ʌʦʨʤʘ ʚʦʧʨʦʩʦʚ ʢʚʠʟʘ 

 
ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʚʠʟʦʚ ʤʳ ʠʩʧʦʣʴʟʫʝʤ 

OpenSource ʨʝʰʝʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʠʩʭʦʜʥʳʡ ʢʦʜ ʥʘʰʝʛʦ ʩʝʨʚʠʩʘ ʥʘʭʦʜʠʪʩʷ 
ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, ʠ ʜʨʫʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʧʦʜʜʝʨʞʘʪʴ ʥʘʰʝ ʧʨʦʝʢʪ, ʯʪʦ 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʩʝʨʚʠʩʘ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʯʪʠ ʜʦ ʥʫʣʷ.  

 
ɺʝʙ-ʩʝʨʚʠʩ ʜʣʷ ʢʚʠʟʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʥʝʜʨʝʥ ʚ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʚʢʣʶʯʘʷ ʘʚʪʦʥʦʤʥʳʝ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʝʜʥʝʛʦ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʦʨʛʘʥʠʟʘʮʠʠ ʩʨʝʜʥʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʞʝ 
ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʢʘʢ: 

1. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

¶ ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʮʝʥʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʫʯʨʝʞʜʝʥʠʷʭ. 

¶ ʇʝʜʘʛʦʛʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 
ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ. 

 

2. ʂʦʥʬʝʨʝʥʮʠʠ, ʭʘʢʘʪʦʥʳ, ʢʚʠʟʳ ʠ ʪ.ʜ.: 

¶ ʇʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʦʧʨʦʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʝʤʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʪʘʢʠʭ 
ʢʘʢ ʢʦʥʬʝʨʝʥʮʠʠ, ʚʳʩʪʘʚʢʠ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

¶ ʆʨʛʘʥʠʟʘʪʦʨʳ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ 
ʜʣʷ ʩʙʦʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʫʯʘʩʪʥʠʢʦʚ ʠʣʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʦ ʩʦʟʜʘʥʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ ñDixitò ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʚʠʟʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Python, Streamlit ʠ SQLite3. 
ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʧʨʦʩʦʚ ʠ ʢʚʠʟʦʚ, ʘ ʪʘʢʞʝ 
ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʷʤʠ ʠ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪʴ ʠʣʠ ʚʚʦʜʠʪʴ ʩʚʦʡ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ ʠ ʦʪʧʨʘʚʣʷʪʴ ʝʛʦ, ʘ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʤʦʛʫʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʦʧʨʦʩʳ ʠ ʘʢʪʠʚʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʳʛʨʫʞʘʪʴ ʠʭ ʚ ʚʠʜʝ 
ʦʪʯʝʪʘ. ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʫʜʦʙʥʳʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ SQLite3 ʚ ʢʘʯʝʩʪʚʝ 
ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦʧʨʦʩʦʚ, ʦʪʚʝʪʦʚ ʠ 
ʨʝʟʫʣʴʪʘʪʦʚ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʦʧʠʩʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ LTʉʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ SQLite // ʄʦʩʢʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ 
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ʀɻʈɸ ʌʆʈʉɸɾ 
ɺʘʚʠʣʦʚ ɼʘʥʠʣʘ ʉʝʨʛʝʝʚʠʯ 

ʄʆʋ "ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ "ʊʘʚʣʘ" - ʉʆʐ ˉ17" 
ʛ. ʉʘʨʘʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʉʠʨʦʪʢʠʥ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʝʝʚʠʯ 
 

ʉʝʛʦʜʥʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʢʠ ʠ 
ʪʝʭʥʠʢʠ, ʢʦʪʦʨʘʷ ʠʥʪʝʛʨʠʨʫʝʪ ʥʘʰʠ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʯʝʨʯʝʥʠʷ, 
ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʢʠʙʝʨʥʝʪʠʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʨʫʛʠʭ ʩʤʝʞʥʳʭ ʥʘʫʢ, 
ʩʧʦʩʦʙʥʘ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ ʦʙʨʘʟ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʚʦʚʣʝʯʴ ʥʘʩ, 
ʩʦʚʨʝʤʝʥʥʠʢʦʚ, ʚ ʧʨʦʮʝʩʩ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ.  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʧʝʮʠʘʣʠʩʪʳ, 
ʦʙʣʘʜʘʶʱʠʝ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚ 
ʰʢʦʣʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ 
ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʜʝʪʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʚ ʰʢʦʣʘʭ 
ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʳ ʠʟ ʩʝʨʠʡ Lego Mindstorms EV3. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ:  
ʀʟʫʯʠʪʴ ʦʩʥʦʚʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʩʦʟʜʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʨʦʙʦʪʘ Lego Mindstorms EV3. 
ɿʘʜʘʯʠ: 
1. ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʦʥʩʪʨʫʢʪʦʨʦʤ Lego Mindstorms EV3; 
2. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ, ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʉʄʀ, ʩʚʝʜʝʥʠʷ ʠʟ 

ʀʥʪʝʨʥʝʪʘ, ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʦʩʥʦʚʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
ʚ ʩʨʝʜʝ Lego Mindstorms EV3; 

3. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʠʥʬʦʨʤʘʮʠʶ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʨʦʙʦʪʘ; 
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4. ʉʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ; 
5. ʇʦʜʛʦʪʦʚʠʪʴ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʨʦʙʦʪʘ, ʠʩʧʳʪʘʪʴ ʧʦʣʫʯʝʥʥʦʛʦ 

ʨʦʙʦʪʘ, ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ.  
6. ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ Lego Mindstorms EV3. 
ɻʠʧʦʪʝʟʘ: ʀʛʨʘ, ʩʜʝʣʘʥʥʘʷ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʧʦ ʤʦʪʠʚʘʤ ʠʛʨ ʜʝʪʩʪʚʘ ʨʦʜʠʪʝʣʝʡ, 

ʤʦʞʝʪ ʩʪʘʪʴ ʭʦʨʦʰʝʡ ʟʘʤʝʥʦʡ ʛʘʜʞʝʪʘʤ ʠ ʧʦʜʘʨʠʪʴ ʥʦʚʳʝ ʚʧʝʯʘʪʣʝʥʠʷ. 
 
ʈʘʟʜʝʣʳ ʧʨʦʛʨʘʤʤ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ: 
1. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ  
2. ʊʝʭʥʦʣʦʛʠʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
3. ʊʝʭʥʦʣʦʛʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʦʧʳʪʥʠʯʝʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʇʘʧʘ ʨʘʩʩʢʘʟʘʣ ʤʥʝ, ʯʪʦ, ʢʦʛʜʘ ʦʥ ʙʳʣ ʚ ʤʦʝʤ ʚʦʟʨʘʩʪʝ, ʫ ʥʝʛʦ ʙʳʣʘ 

ʠʥʪʝʨʝʩʥʘʷ ʠʛʨʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʪʝʪʨʠʩ. ʇʦʝʭʘʚ ʢ ʙʘʙʫʰʢʝ ʚ ʛʦʩʪʠ, ʤʳ ʥʘʰʣʠ ʵʪʫ ʠʛʨʫ, 
ʠ ʧʘʧʘ ʧʦʢʘʟʘʣ, ʢʘʢ ʚ ʥʝʝ ʠʛʨʘʪʴ. ʗ ʨʝʰʠʣ, ʯʪʦ ʩʨʝʜʩʪʚʘʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘ Lego 
Mindstorms ʷ ʩʦʟʜʘʤ ʧʨʦʪʦʪʠʧ ʪʘʢʦʡ ʠʛʨʳ.  

ʀʟʛʦʪʦʚʣʝʥʥʘʷ ʥʘʤʠ, ʠʟ Lego Mindstorms ʠʛʨʘ ʌʦʨʩʘʞ ʦʪʣʠʯʘʝʪʩʷ 
ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ, ʥʝʩʣʦʞʥʦʩʪʴʶ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ. 

ɻʦʪʦʚʦʝ ʠʟʜʝʣʠʝ ʦʪʚʝʯʘʝʪ ʩʣʝʜʷʱʝʤʫ ʦʙʨʘʟʮʫ: 

¶ ʀʟʜʝʣʠʝ ʚʳʧʦʣʥʝʥʦ ʘʢʢʫʨʘʪʥʦ. 

¶ ʀʟʜʝʣʠʝ ʥʘʜʝʞʥʦʝ ʠ ʧʨʦʯʥʦʝ. 

¶ ʀʛʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʦʝ ʠʟʜʝʣʠʝ. 
ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʨʘʙʦʪʳ: 

¶ ʄʘʪʝʨʠʘʣʳ ʜʦʩʪʫʧʥʳ; 

¶ ʊʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʩʠʣʴʥʘ; 

¶ ʇʨʠʜʘʝʪ ʢʨʘʩʦʪʫ ʠʥʪʝʨʴʝʨʫ ʢʦʤʥʘʪʳ. 
ʊʝʭʥʠʯʝʩʢʦʝ ʪʚʦʨʯʝʩʪʚʦ - ʚʠʜ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ - ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʨʘʟʫʶʱʠʭ ʪʝʭʥʦʩʬʝʨʫ. 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʨʦʙʦʪʘ ʥʝ ʩʣʦʞʥʦ, ʝʩʣʠ ʟʥʘʪʴ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, ʵʪʦ ʢʘʢ 

ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ, ʪʦʣʴʢʦ ʜʣʷ ʨʦʙʦʪʘ. ʈʘʟʨʘʙʘʪʳʚʘʷ, ʧʨʦʛʨʘʤʤʠʨʫʷ ʠ ʪʝʩʪʠʨʫʷ 
ʨʦʙʦʪʘ, ʷ ʧʨʠʦʙʨʝʣ ʥʘʚʳʢʠ ʚ ʦʙʣʘʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʧʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʩʚʦʠʚ ʘʣʛʦʨʠʪʤʳ ʧʦʰʘʛʦʚʦʛʦ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯ, ʚʳʨʘʙʦʪʢʠ ʠ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟ, ʘʥʘʣʠʟʘ ʥʝʦʞʠʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʫʯʠʣʩʷ 
ʧʨʦʚʦʜʠʪʴ ʧʨʦʩʪʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʳʪʘʥʠʷ, ʧʨʦʩʯʠʪʳʚʘʷ ʠ ʠʟʤʝʨʷʷ ʧʦʚʝʜʝʥʠʝ 
ʩʚʦʝʛʦ ʧʨʦʜʫʢʪʘ ʪʨʫʜʘ- ʨʦʙʦʪʘ, ʘ ʪʘʢʞʝ ʟʘʧʠʩʳʚʘʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ 
ʨʘʙʦʪʳ.  

ɺ ʠʪʦʛʝ ʤʦʝʡ ʨʘʙʦʪʳ, ʷ ʧʦʣʫʯʠʣ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʫʶ ʠʛʨʫ çʌʦʨʩʘʞè, ʘʥʘʣʦʛ 
ʠʛʨʳ çɻʦʨʢʘè ʚ ʊʝʪʨʠʩ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʫ ʥʘʩ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ: 

¶ ʉʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ ʧʨʦʮʝʩʩʝ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʚ (ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʦʷʱʠʭ ʜʝʡʩʪʚʠʡ, 
ʩʘʤʦʢʦʥʪʨʦʣʴ, ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ, ʧʨʠʝʤʦʚ ʠ ʦʧʳʪʘ 
ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʪ.ʜ.) 

¶ ʉʦʟʜʘʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʘ LEGO 

¶ ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʧʨʦʛʨʘʤʤʳ LEGO MINDSTORMS Education EV3. 

¶ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

¶ ɼʝʤʦʥʩʪʨʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʦʙʦʪʦʚ 

¶ ʀʟʣʦʞʝʥʠʝ ʣʦʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʩʚʦʝʡ ʤʦʜʝʣʠ (ʧʨʦʝʢʪʘ) 
ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ: 

¶ ʋʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʢʫʨʩʘʭ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ 

¶ ɼʦʚʝʜʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʦ ʢʦʥʮʘ 
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ʈʘʙʦʪʘ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʨʦʙʦʪʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ 
ʠʥʞʝʥʝʨʥʦʤ ʜʝʣʝ, ʠʟʫʯʠʪʴ ʩʚʦʡʩʪʚʘ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʫʯʠʪʴʩʷ ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ. 
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ɸʥʥʦʪʘʮʠʷ: 
ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝʤ ʩ ʦʪʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʛʨʫʟʠʪʴʩʷ ʚ 
ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʥʘʰʝʡ ʛʘʣʘʢʪʠʢʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʦʜʝʣʠ NASA - çEYES ON 
THE SOLAR SYSTEMè, ʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʜʨʦʙʥʫʶ 
ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʣʘʥʝʪ ʠ ʠʭ ʦʨʙʠʪ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 
ʩʦʙʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʤʘʩʩʦʡ, ʨʘʟʤʝʨʦʤ, 
ʧʦʣʦʞʝʥʠʝʤ ʠ ʩʢʦʨʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʣʘʥʝʪʘʨʥʳʝ ʩʠʩʪʝʤʳ.  

ɺʚʝʜʝʥʠʝ: 
ɺ ʩʚʝʪʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʰʠʨʦʢʦʛʦ ʜʦʩʪʫʧʘ 

ʢ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʩʤʦʩʘ ʠ ʘʩʪʨʦʥʦʤʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʠʡ 
ʠʥʪʝʨʝʩ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ, 
ʩʫʱʝʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʚʝʙ ʧʨʠʣʦʞʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 
ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʘʰʫ ʩʦʣʥʝʯʥʫʶ ʩʠʩʪʝʤʫ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʚ ʥʝʸ ʩʦʙʩʪʚʝʥʥʳʭ ʥʝʙʝʩʥʳʭ ʪʝʣ, ʦʪ ʩʧʫʪʥʠʢʦʚ ʠ ʨʘʢʝʪ ʜʦ 
ʩʠʩʪʝʤ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʘ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 
ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʢʦʩʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʦʡ ʩʘʡʪ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʯʝʥʳʭ, 
ʩʪʫʜʝʥʪʦʚ ʠ ʵʥʪʫʟʠʘʩʪʦʚ ʢʦʩʤʦʩʘ ʚʳʩʦʢʦʪʦʯʥʳʤʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 
ʠʟʫʯʝʥʠʷ ʦʨʙʠʪʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ, ʩʪʨʫʢʪʫʨʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʧʣʘʥʝʪ, ʩʧʫʪʥʠʢʦʚ ʠ 
ʜʨʫʛʠʭ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ.  

ʎʝʣʠ ʨʘʙʦʪʳ: 
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ʉʦʟʜʘʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʩ ʪʨʸʭʤʝʨʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʢʦʩʤʠʯʝʩʢʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 

1. ʄʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʣʦʞʝʥʠʝʤ ʧʣʘʥʝʪ ʚ ʨʝʞʠʤʝ 
ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

2. ʋʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ 
3. ʀʥʪʝʛʨʘʮʠʠ ʥʦʚʳʭ ʥʝʙʝʩʥʳʭ ʪʝʣ 
4. ɸ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʧʣʘʥʝʪʘʨʥʳʭ ʩʠʩʪʝʤ 

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʝ, ʦʧʠʩʘʪʴ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉʦʣʥʮʘ ʠ ʧʣʘʥʝʪ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʦʨʜʠʥʘʪʳ, ʤʘʩʩʳ, 
ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʚ 
ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

2. ʀʩʧʦʣʴʟʫʷ ʪʨʫʜʳ ʫʯʝʥʳʭ ʬʠʟʠʢʦʚ, ʘʩʪʨʦʥʦʤʦʚ ʠ ʤʘʪʝʤʘʪʠʢʦʚ 
ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ; 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ ʠʥʪʝʨʥʝʪ - ʨʝʩʫʨʩʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʮʝʣʝʚʳʝ 
ʬʫʥʢʮʠʠ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 
ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʷʟʳʢ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʟʜʝʣʘʭ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʢʦʜʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳʢʦʚ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ 
ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʚʘʞʥʦ, ʫʯʝʩʪʴ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 
ʨʘʩʯʝʪʦʚ), ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ. 

5. ʅʘʧʠʩʘʪʴ ʢʦʜ. 
6. ʇʨʦʠʟʚʝʩʪʠ ʘʜʘʧʪʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʇʂ ʠ ʚ 

ʤʦʙʠʣʴʥʦʡ ʚʝʨʩʠʠ 
7. ɺʳʙʨʘʪʴ ʭʦʩʪʠʥʛ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 
8. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ɺʦʟʥʠʢʰʠʝ ʧʨʦʙʣʝʤʳ: 
1. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ ʩ ʧʦʣʦʞʝʥʠʝʤ ʧʣʘʥʝʪ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʠʭ ʧʦʣʦʞʝʥʠʠ, ʩʢʦʨʦʩʪʠ, 
ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʪ.ʜ., ʦʜʥʘʢʦ ʚʚʠʜʫ ʠʭ ʘʩʪʘʪʠʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ 
ʜʘʥʥʳʭ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʝʨʚʦʡ ʞʝ ʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ 
ʷ ʨʝʰʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ Horizon NASA. 

2. ʆʜʥʘʢʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʟʘʜʘʯʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʫʞʝ ʪʨʝʙʫʶʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʯʸʪʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʧʣʘʥʝʪ ʚʥʫʪʨʠ ʩʦʙʩʪʚʝʥʥʦʡ 
ʧʣʘʥʝʪʘʨʥʦʡ ʩʠʩʪʝʤʳ, ʩ ʫʯʝʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʤʝʞʜʫ ʥʠʤʠ, 
ʤʳ ʦʙʨʘʱʘʝʤʩʷ ʢ ʩʠʩʪʝʤʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, 
ʦʧʠʩʳʚʘʶʱʠʭ ʠʭ ʜʚʠʞʝʥʠʝ. ɼʣʷ ʧʣʘʥʝʪʳ i ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (x, y, z), 
ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʟʘʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὥ
Ὃά

ὼ ὼ ώ ώ ᾀ ᾀ ϳ
ὼ ὼὼ 

ὥ
Ὃά

ὼ ὼ ώ ώ ᾀ ᾀ ϳ
ώ ώώ 

ὥ
Ὃά

ὼ ὼ ώ ώ ᾀ ᾀ ϳ
ᾀ ᾀᾀǶ 

 
ʛʜʝ ὥ ȟȟ  - ʫʩʢʦʨʝʥʠʝ ʚ ʥʘʧʨʘʚʣʝʥʠʠ x ʜʣʷ ʪʝʣʘ i, G - ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʧʦʩʪʦʷʥʥʘʷ, m - ʤʘʩʩʘ ʪʝʣʘ, ʘ x, y, z - ʢʦʦʨʜʠʥʘʪʳ ʪʝʣʘ. ʊʝʣʦ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʤʳ 
ʚʳʯʠʩʣʷʝʤ, ð ʵʪʦ ʠʥʜʝʢʩ i, ʠ ʤʳ ʩʫʤʤʠʨʫʝʤ ʚʢʣʘʜʳ ʚʩʝʭ ʜʨʫʛʠʭ ʠʥʜʝʢʩʦʚ j. 
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ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 
ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʪʘʢʦʡ ʢʘʢ ʤʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʳ. ʇʨʦʮʝʩʩ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ 
ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʢʘʞʜʦʡ ʧʣʘʥʝʪʳ ʥʘ ʢʘʞʜʦʤ 
ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠʣʠ 
ʯʠʩʣʘ ʰʘʛʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʪʨʝʙʫʝʪ ʦʩʦʙʦ ʪʱʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʦʙʨʘʙʦʪʢʫ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ 
ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ 
ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʨʘʝʢʪʦʨʠʷʭ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʧʣʘʥʝʪ ʚ ʩʠʩʪʝʤʝ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ: 
ʉʫʱʝʩʪʚʫʝʪ ʤʘʩʩʘ ʩʧʦʩʦʙʦʚ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʷ 

ʨʘʩʩʤʦʪʨʶ ʪʦʣʴʢʦ ʤʘʣʫʶ ʯʘʩʪʴ ʠʟ ʥʠʭ: 
1. ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʢʟʦʧʣʘʥʝʪ: ʋʯʝʥʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʠʟʚʝʩʪʥʳʭ ʵʢʟʦʧʣʘʥʝʪ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʤʝʨ, ʤʘʩʩʘ, 
ʦʨʙʠʪʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʪ.ʜ. ʕʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʦʥʠʤʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʣʘʥʝʪ ʚʦ 
ɺʩʝʣʝʥʥʦʡ ʠ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʞʠʟʥʠ. 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ: ɺ ʦʪʨʘʩʣʷʭ, ʪʘʢʠʭ ʢʘʢ 
ʘʩʪʨʦʥʘʚʪʠʢʘ ʠ ʦʙʦʨʦʥʘ, ʪʘʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 
ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ ʠ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʩʤʠʯʝʩʢʠʤ ʤʫʩʦʨʦʤ, ʘʩʪʝʨʦʠʜʘʤʠ ʠʣʠ 
ʢʦʤʝʪʘʤʠ. 

3. ʇʦʠʩʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʠʪʘʝʤʳʭ ʧʣʘʥʝʪ: ʄʦʜʝʣʠʨʦʚʘʥʠʝ 
ʵʢʟʦʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʯʝʥʳʤ ʠʩʢʘʪʴ ʧʣʘʥʝʪʳ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ 
ʜʣʷ ʞʠʟʥʠ, ʠ ʦʮʝʥʠʚʘʪʴ ʠʭ ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʠʪʘʝʤʦʩʪʠ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʧʦʠʩʢʘ ʮʝʣʝʡ ʜʣʷ 
ʙʫʜʫʱʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʤʠʩʩʠʡ ʠ ʧʦʠʩʢʘ ʚʥʝʟʝʤʥʦʡ ʞʠʟʥʠ. 

4. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʥʞʠʥʠʨʠʥʛ ʢʦʩʤʠʯʝʩʢʠʭ ʤʠʩʩʠʡ: ʈʘʟʨʘʙʦʪʯʠʢʠ 
ʢʦʩʤʠʯʝʩʢʠʭ ʤʠʩʩʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʘʨʰʨʫʪʦʚ, 
ʨʘʩʯʝʪʘ ʪʨʘʝʢʪʦʨʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʟʘʧʫʩʢʘ ʠ ʚʩʪʨʝʯʠ ʩ 
ʧʣʘʥʝʪʘʤʠ. 

5. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʵʢʟʦʧʣʘʥʝʪʥʳʭ ʩʠʩʪʝʤ: ɸʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʤʝʞʜʫ ʵʢʟʦʧʣʘʥʝʪʘʤʠ ʚ ʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʦʥʠʤʘʥʠʠ ʵʚʦʣʶʮʠʠ 
ʧʣʘʥʝʪʘʨʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʝʪ. 

6. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʘʢʢʨʝʮʠʦʥʥʳʭ ʜʠʩʢʦʚ: ʏʝʨʥʳʝ ʜʳʨʳ ʯʘʩʪʦ ʦʢʨʫʞʝʥʳ 
ʘʢʢʨʝʮʠʦʥʥʳʤʠ ʜʠʩʢʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʠ ʧʦʛʣʦʱʘʶʪ ʤʘʪʝʨʠʘʣ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʵʪʠʭ 
ʜʠʩʢʦʚ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʙʣʠʟʠ ʯʝʨʥʳʭ ʜʳʨ, ʠ 
ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɿʘʢʣʶʯʝʥʠʝ: 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʢʦʩʤʦʩʘ. ʕʪʦʪ ʧʨʦʝʢʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʥʠʢʘʣʴʥʫʶ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʥʘʰʝʡ ʛʘʣʘʢʪʠʢʠ, ʠʩʩʣʝʜʫʷ ʝʝ 
ʦʨʙʠʪʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʪʨʫʢʪʫʨʫ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʣʘʥʝʪ ʠ ʩʧʫʪʥʠʢʦʚ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʫʯʝʥʳʭ, ʩʪʫʜʝʥʪʦʚ ʠ 
ʣʶʙʠʪʝʣʝʡ ʘʩʪʨʦʥʦʤʠʠ, ʦʙʦʛʘʱʘʷ ʥʘʰʝ ʧʦʥʠʤʘʥʠʝ ɺʩʝʣʝʥʥʦʡ.  

 
ʉʩʳʣʢʘ ʥʘ ʧʨʦʝʢʪ: https://vysotskovegor.pythonanywhere.com/ 
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ʈʠʩʫʥʦʢ 1 ï QR-ʢʦʜ ʩ ʩʩʳʣʢʦʡ ʥʘ ʧʨʦʝʢʪ 

 
ʈʠʩʫʥʦʢ 2 ï ʉʦʣʥʝʯʥʘʷ ʩʠʩʪʝʤʘ ʚ ʪʝʢʫʱʝʤ ʧʦʣʦʞʝʥʠʠ ʧʣʘʥʝʪ 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ʉʫʭʘʥʦʚ, ɸ.ɸ. ɸʩʪʨʦʜʠʥʘʤʠʢʘ: ʉʝʨʠʷ çʄʝʭʘʥʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ, 
ʠʥʬʦʨʤʘʪʠʢʘè, ʄʦʩʢʚʘ: 2010 ï URL: 
http://www.iki.rssi.ru/books/2010sukhanov.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
03.01.2024). ï ʊʝʢʩʪ ʵʣʝʢʪʨʦʥʥʳʡ. 

2. ʀʙʘʪʫʣʣʠʥ, ʈ. ʋ. ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ: ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ð 31 
ʦʢʪ̫ʙʨʷ 2014 ʛ. ï URL: https://robert-
ibatullin.narod.ru/utilities/astro_formulas.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.01.2024). 
ï ʊʝʢʩʪ ʵʣʝʢʪʨʦʥʥʳʡ. 

3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʦʨʙʠʪʳ N-ʪʝʣʘ ʥʘ Python ʩʘʡʪ ï URL: https://www.cyber-
omelette.com/2016/11/python-n-body-orbital-simulation.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 03.12.2023). ï ʊʝʢʩʪ ʵʣʝʢʪʨʦʥʥʳʡ. 

4. N-ʢʦʨʧʫʩʢʫʣʷʨʥʳʡ ʠʥʪʝʛʨʘʪʦʨ rebound ʩʘʡʪ ï URL: 
https://rebound.readthedocs.io/en/latest/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 08.01.2024). ï 
ʊʝʢʩʪ ʵʣʝʢʪʨʦʥʥʳʡ. 
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ʂʆʄʇʔʊɽʈʅʆɽ ɿʈɽʅʀɽ 
ɻʝʨʘʩʠʤʦʚ ʅʠʢʠʪʘ 

ɹʆʋ ʛ.ʆʤʩʢʘ ʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 24 
10 ʢʣʘʩʩ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʅʦʚʘʢ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 
ʆʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ. 
ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʭʚʘʪʳʚʘʶʱʫʶ ʦʙʣʘʩʪʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʘʷ ʦʙʫʯʘʝʪ ʢʦʤʧʴʶʪʝʨʳ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 
ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʚʠʟʫʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʚʠʜʝʦ. ʉʫʱʝʩʪʚʫʝʪ 
ʤʥʦʞʝʩʪʚʦ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʧʨʠʣʦʞʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʤʦʞʝʪ ʥʘʡʪʠ ʩʚʦʸ 
ʧʨʠʤʝʥʝʥʠʝ: ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʦʩʘʥʢʠ ʰʢʦʣʴʥʠʢʘ ʧʨʠ ʨʘʙʦʪʝ ʟʘ 
ʢʦʤʧʴʶʪʝʨʦʤ, ʜʦ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚ ʵʢʩʪʨʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦ ʤʥʦʛʠʭ 
ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ.  

ʇʨʠʥʮʠʧʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ, ʬʠʟʠʯʝʩʢʠʭ ʠ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʴʶʪʝʨʫ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʠʟʫʘʣʴʥʳʝ 
ʜʘʥʥʳʝ ʩʭʦʜʥʦ ʩ ʪʝʤ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʤʦʟʛ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʘʷ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʘʣʛʦʨʠʪʤʦʚ ʠ ʪʝʭʥʠʢ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ 
ʠʟʦʙʨʘʞʝʥʠʡ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʡʜʸʪ ʨʝʯʴ ʦ ʤʝʪʦʜʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ çɺʠʦʣʳ-ɼʞʦʥʩʘè, ʦ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ 
ʨʝʰʝʥʠʷ ʢʘʢʠʭ ʟʘʜʘʯ ʦʥ ʤʦʞʝʪ ʧʦʜʭʦʜʠʪʴ. 

ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʣʴʥʦ ʫʭʫʜʰʘʝʪʩʷ ʠ ʟʨʝʥʠʝ, ʠ 
ʦʩʘʥʢʘ ʫ ʰʢʦʣʴʥʠʢʦʚ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʘ. ʉʯʠʪʘʶ, ʝʩʣʠ ʧʨʠʤʝʥʷʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 
ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʪʦ ʵʪʦ ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʩʘʥʢʫ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 
ʟʨʝʥʠʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 
ʟʨʝʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʈʘʩʩʤʦʪʨʝʪʴ ʧʦʥʷʪʠʝ, ʟʘʜʘʯʠ ʠ ʵʪʘʧʳ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ; 
2. ʉʦʟʜʘʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ; 
3. ʄʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ.  
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʥʥʦʚʘʮʠʠ ʚ ʪʝʭʥʠʢʝ. 
ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

½ ʊʝʦʨʝʪʠʯʝʩʢʠʝ (ʘʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ, ʩʠʥʪʝʟ ʣʠʪʝʨʘʪʫʨʳ). 

½ ʄʦʜʝʣʠʨʦʚʘʥʠʝ. 

½ ʕʤʧʠʨʠʯʝʩʢʠʝ (ʠʟʤʝʨʝʥʠʷ). 

½ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ (ʵʢʩʧʝʨʠʤʝʥʪ, ʠʩʩʣʝʜʦʚʘʥʠʷ). 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: 
ɺ ʨʘʙʦʪʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʘʣʛʦʨʠʪʤ ɺʠʦʣʳ-ɼʞʦʥʩʘ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʇʦʣʦʤ 

ɺʠʦʣʦʡ ʠ ʄʘʡʢʣʦʤ ɼʞʦʥʩʦʥʦʤ ʚ 2001 ʛʦʜʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʨʘʙʦʪʝ, 
ʧʦʟʚʦʣʷʪ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤ ʦʙʫʯʘʶʱʠʤʩʷ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʶ, 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʠ ʫʩʪʘʥʦʚʠʪʴ ʝʝ ʥʘ ʩʚʦʝʤ ʨʘʙʦʯʝʤ ʢʦʤʧʴʶʪʝʨʝ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: 
1. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʟʨʝʥʠʝʤ ʠ ʦʩʘʥʢʦʡ ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʟʨʝʥʠʷ ʠ ʫʣʫʯʰʠʪʴ ʦʩʘʥʢʫ.  
2. ʇʨʠʣʦʞʝʥʠʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 

ʠ ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʦʩʘʥʢʦʡ ʠ ʟʨʝʥʠʝʤ ʚʦ ʚʨʝʤʷ ʫʨʦʢʦʚ, ʪʝʤ ʩʘʤʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʢʘʢ ʪʝʭʥʦʣʦʛʠʶ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ. 

http://ou24.omsk.obr55.ru/
http://ou24.omsk.obr55.ru/
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http://ou24.omsk.obr55.ru/
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3. ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ (ʇʨʠʣʦʞʝʥʠʝ 1) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʫʨʦʢʝ 
ʠʥʬʦʨʤʘʪʠʢʝ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʷʟʳʢʝ Python. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ: ʪʨʫʜʳ ʚʝʜʫʱʠʭ 
ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʧʦʩʚʷʱʝʥʥʳʝ ʩʦʟʜʘʥʠʶ ʠ ʦʮʝʥʢʝ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ çʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝè (ʍʣʫʜʦʚ ʀ. ɺ., ɺʠʟʠʣʴʪʝʨ ʖ. ɺ. 
ɻʘʨʩʠʷ ɻ. ɹ., ʀʩʤʘʵʣʴ ʉ.ɻ., ʅʦʵʣʠʷ ɺ. ʕ. ʅʦʩʦʚʘ, ʃ.ʉ. ), ʩʪʘʪʴʠ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ 
ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ. 

ʊʝʭʥʦʣʦʛʠʷ çʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝè: ʧʦʥʷʪʠʝ, ʟʘʜʘʯʠ, ʵʪʘʧʳ ʨʘʙʦʪʳ 
ʉʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ, ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʷʪ ʧʨʠʚʳʯʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʚ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 
ʵʢʦʥʦʤʠʢʠ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʜʘʝʪ ʢʦʤʧʴʶʪʝʨʘʤ ʩʧʦʩʦʙʥʦʩʪʴ çʚʠʜʝʪʴè ʤʠʨ, ʧʦʜʦʙʥʦ 
ʪʦʤʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʣʶʜʠ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 
ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ [2, ʩ. 54]. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ð ʵʪʦ ʦʙʣʘʩʪʴ ʥʘʫʢʠ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʟʘʜʘʯʘʤʠ, 
ʩʚʟ̫ʘʥʥʳʤʠ ʩ ʘʥʘʣʠʟʦʤ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ.  

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ (ʘʥʛʣ. computer vision, CV) ð ʵʪʦ ʦʙʣʘʩʪʴ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʘʥʘʣʠʟʦʤ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʠʜʝʦ. ʉʧʦʩʦʙʥʦʩʪʴ 
çʚʠʜʝʪʴè ʫ ʢʦʤʧʴʶʪʝʨʘ ʧʦʷʚʠʣʘʩʴ ʙʣʘʛʦʜʘʨʷ ʛʣʫʙʦʢʦʤʫ ʦʙʫʯʝʥʠʶ (ʘʥʛʣ. deep 
learning) ð ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʨʝʰʝʥʠʷ 
ʟʘʜʘʯ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [6, ʩ. 17]. 

ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʙʦʨ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʘʜʝʣʷʶʪ ʢʦʤʧʴʶʪʝʨ 
ʩʧʦʩʦʙʥʦʩʪʴʶ çʚʠʜʝʪʴè ʠ ʠʟʚʣʝʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʫʚʠʜʝʥʥʦʛʦ. 

ʉʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʬʦʪʦ- ʠʣʠ ʚʠʜʝʦʢʘʤʝʨʳ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʦʙʲʝʢʪʳ. 
ʆʥʠ ʩʧʦʩʦʙʥʳ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟʳ (ʬʦʪʦʛʨʘʬʠʠ, ʢʘʨʪʠʥʢʠ, ʚʠʜʝʦ, ʰʪʨʠʭ-ʢʦʜʳ), ʘ 
ʪʘʢʞʝ ʣʠʮʘ ʠ ʵʤʦʮʠʠ. 

ʏʪʦʙʳ ʥʘʫʯʠʪʴ ʢʦʤʧʴʶʪʝʨ çʚʠʜʝʪʴè, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ. ʉʦʙʠʨʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʧʨʠʟʥʘʢʠ ʠ 
ʢʦʤʙʠʥʘʮʠʠ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʭʦʞʠʭ ʦʙʲʝʢʪʦʚ. 

ɿʘʜʘʯʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ð ʥʘʫʯʠʪʴ ʢʦʤʧʴʶʪʝʨ 
ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʢʘʢ ʯʝʣʦʚʝʢ [6, ʩ. 18]. 

ʂʦʤʧʴʶʪʝʨ ʥʝ ʩʤʦʞʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʧʝʨʝʜ ʩʦʙʦʡ ʙʝʟ ʠʩʭʦʜʥʳʭ 
ʜʘʥʥʳʭ ʠ ʥʝ ʫʤʝʝʪ ʦʪʜʝʣʷʪʴ ʚʘʞʥʦʝ ʦʪ ʥʝʚʘʞʥʦʛʦ. ɼʣʷ ʥʝʛʦ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
ʧʦʭʦʞʝ ʥʘ ʤʝʰʦʯʢʠ ʩ ʮʠʬʨʘʤʠ: ʦʥ çʚʠʜʠʪè ʥʘʙʦʨ ʧʠʢʩʝʣʝʡ, ʛʜʝ ʢʘʞʜʳʡ ʧʠʢʩʝʣʴ ð 
ʵʪʦ ʪʨʠ ʯʠʩʣʘ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʩʥʦʛʦ, ʟʝʣʸʥʦʛʦ ʠ ʩʠʥʝʛʦ ʧʦ ʮʚʝʪʦʚʦʡ 
ʤʦʜʝʣʠ RGB (ʚ ʩʣʫʯʘʝ ʯʸʨʥʦ-ʙʝʣʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ð ʦʜʥʦ ʯʠʩʣʦ). ʇʠʢʩʝʣʴ ʟʝʣʸʥʦʛʦ 
ʮʚʝʪʘ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʪʨʘʚʝ ʠʣʠ ʜʦʤʫ ʪʘʢʦʛʦ ʞʝ ʦʪʪʝʥʢʘ, ʥʦ ʫʚʠʜʝʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ 
ʢʘʨʪʠʥʫ ʢʦʤʧʴʶʪʝʨʫ ʥʝ ʧʦʜ ʩʠʣʫ [7, ʩ. 98]. 

ɺʩʸ ʧʦʪʦʤʫ, ʯʪʦ ʤʘʰʠʥʝ ʥʝ ʭʚʘʪʘʝʪ ʨʝʮʝʧʪʠʚʥʦʛʦ ʧʦʣʷ ð ʩʧʦʩʦʙʥʦʩʪʠ 
ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʫʶ ʦʙʣʘʩʪʴ ʮʝʣʠʢʦʤ ʠ ʦʧʝʨʠʨʦʚʘʪʴ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʤʠ 
ʧʨʠʟʥʘʢʘʤʠ. 

ʏʪʦʙʳ ʥʘʫʯʠʪʴʩʷ ʵʪʦ ʜʝʣʘʪʴ, ʢʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʨʘʩʧʦʟʥʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʨʝʜʤʝʪʘ: ʝʛʦ ʛʨʘʥʠʮʳ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ), ʮʚʝʪ, ʪʝʢʩʪʫʨʫ, 
ʛʨʘʜʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʧʠʢʩʝʣʝʡ ʠ ʧʦʤʦʛʘʶʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 
ʠʟʦʙʨʘʞʝʥʠʝ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʝ ʟʘʜʘʯʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ 
ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ [9, ʩ. 174]: 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʢʦʛʜʘ ʦʙʲʝʢʪʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʢʣʘʩʩ. 
ʇʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʥʝʡʨʦʩʝʪʴ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʚ ʦʜʥʫ ʠʟ ʛʨʫʧʧ, ʢʦʪʦʨʫʶ ʟʥʘʝʪ: 
ʯʝʣʦʚʝʢ, ʩʢʘʤʝʡʢʘ, ʯʝʤʦʜʘʥ. 

2. ʃʦʢʘʣʠʟʘʮʠʷ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ. 
3. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʤʝʪʨʦ ʟʘʙʳʪʫʶ ʚʝʱʴ ʚ 
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ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʂʦʤʧʴʶʪʝʨ ʧʨʦʚʝʜʸʪ ʣʦʢʘʣʠʟʘʮʠʶ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʝʛʦ. 
4. ʉʝʛʤʝʥʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʚʠʜʘ. ʇʝʨʚʳʡ ð ʩʝʤʘʥʪʠʯʝʩʢʘʷ 

ʩʝʛʤʝʥʪʘʮʠʷ, ʢʦʪʦʨʘʷ ʦʪʜʝʣʷʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʬʦʥʘ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʥʘ ʥʠʭ 
ʤʘʩʢʠ. ɽʡ ʫʜʘʩʪʩʷ ʨʘʟʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʥʘ ʢʣʘʩʩʳ ʠ ʚʳʜʝʣʠʪʴ ʤʘʩʢʘʤʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ: 
ʢʦʪʦʚ ð ʢʨʘʩʥʦʡ, ʘ ʩʦʙʘʢ ð ʟʝʣʸʥʦʡ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ð ʨʘʟʤʳʪʳʡ ʬʦʥ ʧʦʟʘʜʠ 
ʯʝʣʦʚʝʢʘ. ʅʘ ʰʘʛ ʚʧʝʨʝʜʠ ʩʝʛʤʝʥʪʘʮʠʷ ʦʙʲʝʢʪʦʚ.  

ʕʪʘʧʳ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ (ʊʂɿ) [5, ʩ. 58]: 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʝʤ 

ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ (ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ), ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ 
ʮʠʬʨʦʚʦʡ ʚʠʜ ʩ ʧʦʤʦʱʴ ʤʦʜʫʣʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʟʘʧʠʩʴ ʚ ʭʨʘʥʠʣʠʱʝ 
ʠʥʬʦʨʤʘʮʠʠ (ʍʀ). ɺ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʚʠʜʝʦʢʘʤʝʨʳ, ʨʘʜʘʨʳ ʠ ʜʨ. ɺ ʭʨʘʥʠʣʠʱʝ ʠʥʬʦʨʤʘʮʠʠ ʩʦʜʝʨʞʘʪʩʷ ʠʩʭʦʜʥʳʝ 
ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 
(ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ) ʠ ʜʨ. 

ʉʦʜʝʨʞʘʥʠʝʤ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 
ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʘʣʠʟʫʝʤʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʦʜʫʣʷʤʠ. ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ 
ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴ ʜʘʥʥʳʝ ʜʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʷʤ 
ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ (ʥʘʧʨʠʤʝʨ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ, ʧʦʚʳʰʝʥʠʝ 
ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʠ ʜʨ.) ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʊʂɿ. 

ɿʘʜʘʯʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʊʂɿ (ʷʚʣʷʝʪʩʷ 
ʷʜʨʦʤ) ʠ ʨʝʰʘʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʚ ʧʨʠʚʝʜʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʝʝ (ʊʂɿ) ʨʝʘʣʠʟʘʮʠʠ. 
ʉʫʪʴ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘ ʠʩʭʦʜʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 
ʦʙʲʝʢʪʦʚ, ʜʝʪʘʣʝʡ, ʦʙʣʘʩʪʝʡ ʠ ʜʨ., ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʡ ʦʙʨʘʙʦʪʢʠ 
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʮʝʣʴʶ. ɺ ʠʥʪʝʨʝʩʘʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ 
ʠʟʦʙʨʘʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ, ʩʝʛʤʝʥʪʘʮʠʷ ʠ ʜʨ.) 

ʅʘ ʯʝʪʚʝʨʪʦʤ (ʟʘʚʝʨʰʘʶʱʝʤ) ʵʪʘʧʝ ʊʂɿ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʘʷ 
ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ ʮʝʣʴʶ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʤʦʛʫʪ 
ʨʝʰʘʪʴʩʷ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ: ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚʳʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʳʙʦʨ 
ʦʙʲʝʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 
ʦʙʲʝʢʪʦʚ ʠ ʜʨ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʊʂɿ ʟʘʥʠʤʘʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, 
ʨʝʘʣʠʟʫʝʤʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʦʜʫʣʷʤʠ. ʆʥʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 
ʊʂɿ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ: ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ 
ʩʝʪʠ, ʛʣʫʙʦʢʠʝ ʦʩʪʘʪʦʯʥʳʝ ʩʝʪʠ, ʵʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʜʨ. 

ɸʣʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 
ʛʨʫʧʧʳ [1, ʩ. 34]: 

1 çʂʣʘʩʩʠʯʝʩʢʦʝè ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʧʨʠʤʝʥʷʝʤʦʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ 
ʧʦʣʫʯʠʪʴ ʥʝʢʦʪʦʨʫʶ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʦʙʨʘʞʝʥʠʠ (ʩʚʷʟʘʥʥʫʶ ʩ 
ʮʚʝʪʦʤ, ʬʦʨʤʦʡ, ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ ʠ ʪ.ʜ.). ʅʘʠʙʦʣʝʝ ʥʘʜʝʞʥʦ ʨʘʙʦʪʘʝʪ ʚ 
ʟʘʜʘʯʘʭ, ʧʦʜʜʘʶʱʠʭʩʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠ ʨʘʟʙʠʝʥʠʶ ʥʘ ʧʦʜʟʘʜʘʯʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ ʩʥʘʯʘʣʘ ʠʟʚʣʝʢʘʶʪ ʧʦʣʝʟʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʟʘʪʝʤ ʨʘʙʦʪʘʶʪ ʩ ʥʠʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

2 ʉʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʣʫʙʦʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 
(ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ). ʕʪʦ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ, ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʦʙʲʝʤʘʤ ʜʘʥʥʳʭ, ʥʦ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ. ʉʠʩʪʝʤʳ ʪʘʢʦʛʦ ʨʦʜʘ ʯʘʩʪʠʯʥʦ ʠʤʠʪʠʨʫʶʪ ʯʝʣʦʚʝʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 
ʚʦʩʧʨʠʷʪʠʶ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʧʦʵʪʦʤʫ ʧʦʟʚʦʣʷʶʪ ʠʟʚʣʝʢʘʪʴ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ ʛʦʨʘʟʜʦ 
ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʤʝʥʷʪʴ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 
ʨʘʟʙʠʝʥʠʝ ʟʘʜʘʯʠ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʰʘʛʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢʨʘʡʥʝ ʪʨʫʜʦʟʘʪʨʘʪʥʦ ʠʣʠ 
ʚʦʚʩʝ ʥʝʚʦʟʤʦʞʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʣʴʥʳʡ ʠ 
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ʤʥʦʛʦʦʙʝʱʘʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʧʨʝʦʙʨʘʞʘʪʴ ʤʠʨ, ʫʣʫʯʰʘʷ 
ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʦʱʘʷ ʞʠʟʥʴ ʣʶʜʝʡ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʧʨʦʛʨʝʩʩʫ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ 
ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʣʝʜʫʶʱʠʝ ʰʘʛʠ ʚ ʨʘʟʚʠʪʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 
ʧʨʝʜʦʩʪʘʚʷʪ ʝʱʝ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʥʥʦʚʘʮʠʡ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 
ʦʙʱʝʩʪʚʘ. 

 
ʄʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ çɺʠʦʣʳ-ɼʞʦʥʩʘè 

ʄʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ çɺʠʦʣʳ-ɼʞʦʥʩʘè ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ 
ʧʨʝʜʩʪʘʚʣʝʥ ʚ 2001 ʛʦʜʫ ʇʦʣʦʤ ɺʠʦʣʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 
ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʝʞʠʤʝ 
ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʤʝʪʦʜʘ çɺʠʦʣʳ-ɼʞʦʥʩʘè [5, ʩ. 96]:  
1. ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ; 
2. ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠʟʥʘʢʠ ʍʘʘʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ 

ʥʫʞʥʦʛʦ ʦʙʲʝʢʪʘ (ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʣʠʮʘ ʠ ʝʛʦ ʯʝʨʪ);  
3. ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʫʩʪʠʥʛ (ʦʪ ʘʥʛʣ. boost ï ʫʣʫʯʰʝʥʠʝ, ʫʩʠʣʝʥʠʝ) ʜʣʷ ʚʳʙʦʨʘ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʠʩʢʦʤʦʛʦ ʦʙʲʝʢʪʘ;  
4. ʚʩʝ ʧʨʠʟʥʘʢʠ ʧʦʩʪʫʧʘʶʪ ʥʘ ʚʭʦʜ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ, ʢʦʪʦʨʳʡ ʜʘʸʪ ʨʝʟʫʣʴʪʘʪ 

çʚʝʨʥʦè ʣʠʙʦ çʣʦʞʴè; 
5. ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʩʢʘʜʳ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʪʙʨʘʩʳʚʘʥʠʷ ʦʢʦʥ, ʛʜʝ 

ʥʝ ʥʘʡʜʝʥʦ ʣʠʮʦ. 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ [5, ʩ. 99]: 
ʆʙʫʯʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠʜʝʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʣʠʮʘ 

ʦʯʝʥʴ ʙʳʩʪʨʳ. 
ʄʝʪʦʜ çɺʠʦʣʳ-ɼʞʦʥʩʘè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ/ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ. 
ʆʙʣʘʜʘʝʪ ʢʨʘʡʥʝ ʥʠʟʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʣʦʞʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʮʘ. 
ɸʣʛʦʨʠʪʤ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʠ ʨʘʩʧʦʟʥʘʝʪ ʯʝʨʪʳ ʣʠʮʘ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʫʛʣʦʤ, 

ʧʨʠʤʝʨʥʦ ʜʦ 30 ʛʨʘʜʫʩʦʚ. ʇʨʠ ʫʛʣʝ ʥʘʢʣʦʥʘ ʙʦʣʴʰʝ 30 ʛʨʘʜʫʩʦʚ ʧʨʦʮʝʥʪ ʦʙʥʘʨʫʞʝʥʠʡ 
ʨʝʟʢʦ ʧʘʜʘʝʪ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ, ʟʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʮʘ ʠ ʯʝʨʪ ʣʠʮʘ ʯʝʣʦʚʝʢʘ ʥʘ ʮʠʬʨʦʚʦʤ 
ʠʟʦʙʨʘʞʝʥʠʠ ʚʳʛʣʷʜʠʪ ʠʤʝʥʥʦ ʪʘʢ [5, ʩ. 101]: 

ʘ) ʠʤʝʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʘ ʢʦʪʦʨʦʤ ʝʩʪʴ ʠʩʢʦʤʳʝ ʦʙʲʝʢʪʳ. ʆʥʦ 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʚʫʤʝʨʥʦʡ ʤʘʪʨʠʮʝʡ ʧʠʢʩʝʣʝʡ ʨʘʟʤʝʨʦʤ w*h, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ 
ʧʠʢʩʝʣʴ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ: 

½ ʦʪ 0 ʜʦ 255, ʝʩʣʠ ʵʪʦ ʯʝʨʥʦ-ʙʝʣʦʝ ʠʟʦʙʨʘʞʝʥʠʝ; 
½ ʦʪ 0 ʜʦ 2553, ʝʩʣʠ ʵʪʦ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʢʦʤʧʦʥʝʥʪʳ R, G, B). 

ʙ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʘʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ ʣʠʮʘ ʠ ʠʭ ʯʝʨʪʳ 
ʠ ʧʦʤʝʪʠʪʴ ʠʭ ï ʧʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʘʢʪʠʚʥʦʡ 
ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʠ 
ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʡʜʝʥʥʦʝ ʣʠʮʦ ʠ ʝʛʦ ʯʝʨʪʳ: 

rectangle = {x,y,w,h,a},                                      (1) 
ʛʜʝ x, y ï ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ i-ʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, w ï ʰʠʨʠʥʘ, h ï ʚʳʩʦʪʘ, a ï 

ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʠʟʦʙʨʘʞʝʥʠʷ. 
ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʠʩʫʥʢʘʤ ʠ ʬʦʪʦʛʨʘʬʠʷʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ 

ʩʢʘʥʠʨʫʶʱʝʛʦ ʦʢʥʘ (scanning window): ʩʢʘʥʠʨʫʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʦʢʥʦʤ ʧʦʠʩʢʘ (ʪʘʢ 
ʥʘʟʳʚʘʝʤʦʝ, ʦʢʥʦ ʩʢʘʥʠʨʦʚʘʥʠʷ), ʘ ʟʘʪʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʢ ʢʘʞʜʦʤʫ 
ʧʦʣʦʞʝʥʠʶ.  

ʉʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʣʥʦʩʪʴʶ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʧʦʜʭʦʜ 
ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʦ. 
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ɿʘʜʘʯʘ ʧʦʠʩʢʘ ʠ ʥʘʭʦʞʜʝʥʠʷ ʣʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 
ʧʨʠʥʮʠʧʘ ʯʘʩʪʦ ʙʳʚʘʝʪ ʦʯʝʨʝʜʥʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ, 
ʢ ʧʨʠʤʝʨʫ, ʚʝʨʠʬʠʢʘʮʠʠ ʯʝʣʦʚʝʢʘ ʧʦ ʨʘʩʧʦʟʥʘʥʥʦʤʫ ʣʠʮʫ ʠʣʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʤʠʤʠʢʠ 
ʣʠʮʘ. 

ɸʣʛʦʨʠʪʤ ɺʠʦʣʳïɼʞʦʥʩʘ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʥʮʠʧʳ [5, ʩ. 106]: 

½ ʠʥʪʝʛʨʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ; 

½ ʧʨʠʟʥʘʢʠ ʍʘʘʨʘ; 

½ ʘʣʛʦʨʠʪʤ ʫʩʠʣʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ; 

½ ʢʘʩʢʘʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. 
ʀʥʪʝʛʨʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ï ʵʪʦ ʤʘʪʨʠʮʘ, ʩʦʚʧʘʜʘʶʱʘʷ ʧʦ 

ʨʘʟʤʝʨʘʤ ʩ ʠʩʭʦʜʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. ɺ ʢʘʞʜʦʤ ʵʣʝʤʝʥʪʝ ʝʝ ʭʨʘʥʠʪʩʷ ʩʫʤʤʘ 
ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚʩʝʭ ʧʠʢʩʝʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʣʝʚʝʝ ʠ ʚʳʰʝ ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. 
ʕʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

                                         (2) 
ʛʜʝ I(i,j) ð ʷʨʢʦʩʪʴ ʧʠʢʩʝʣʷ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 
ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ L[x,y] ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ ʧʠʢʩʝʣʝʡ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ ʦʪ (0,0) ʜʦ (x,y), ʪ.ʝ. ʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ (x,y) ʨʘʚʥʦ ʩʫʤʤʝ 
ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʧʠʢʩʝʣʦʚ ʣʝʚʝʝ ʠ ʚʳʰʝ ʜʘʥʥʦʛʦ ʧʠʢʩʝʣʷ (x,y). ʈʘʩʯʝʪ ʤʘʪʨʠʮʳ 
ʟʘʥʠʤʘʝʪ ʣʠʥʝʡʥʦʝ ʚʨʝʤʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʫ ʧʠʢʩʝʣʝʡ ʚ ʠʟʦʙʨʘʞʝʥʠʠ, 
ʧʦʵʪʦʤʫ ʠʥʪʝʛʨʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʩʯʠʪʳʚʘʝʪʩʷ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ. 

ʈʘʩʯʝʪ ʤʘʪʨʠʮʳ ʚʦʟʤʦʞʝʥ ʧʦ ʬʦʨʤʫʣʝ 3: 
L(x,y) = I(x,y) ï L(x-1,y-1) + L(x,y-1) + L(x-1,y)              (3) 

ʇʦ ʪʘʢʦʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʤʘʪʨʠʮʝ ʤʦʞʥʦ ʦʯʝʥʴ ʙʳʩʪʨʦ ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʫ 
ʧʠʢʩʝʣʝʡ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʣʦʱʘʜʠ. 

ʇʨʠʟʥʘʢʠ ʍʘʘʨʘ 
ʇʨʠʟʥʘʢ ð ʦʪʦʙʨʘʞʝʥʠʝ f: X => Df,  
ʛʜʝ Df ð ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ. ɽʩʣʠ ʟʘʜʘʥʳ ʧʨʠʟʥʘʢʠ 

f1,é,fn, ʪʦ ʚʝʢʪʦʨ ʧʨʠʟʥʘʢʦʚ x = (f1(x),é,fn(x)) ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʟʥʘʢʦʚʳʤ 
ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʘ x  ɴX. ʇʨʠʟʥʘʢʦʚʳʝ ʦʧʠʩʘʥʠʷ ʜʦʧʫʩʪʠʤʦ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʩ ʩʘʤʠʤʠ 
ʦʙʲʝʢʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʤʥʦʞʝʩʪʚʦ X = Df1* é* Dfn ʥʘʟʳʚʘʶʪ ʧʨʠʟʥʘʢʦʚʳʤ 
ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʇʨʠʟʥʘʢʠ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʥʦʞʝʩʪʚʘ Df: 
ʙʠʥʘʨʥʳʡ ʧʨʠʟʥʘʢ, Df = {0,1}; ʥʦʤʠʥʘʣʴʥʳʡ ʧʨʠʟʥʘʢ: Df ð ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ; 
ʧʦʨʷʜʢʦʚʳʡ ʧʨʠʟʥʘʢ: Df ð ʢʦʥʝʯʥʦʝ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ; ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 
ʧʨʠʟʥʘʢ: Df ð ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 
ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʤʝʪʦʜʝ ɺʠʦʣʳ ï ɼʞʦʥʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʳʝ ʧʨʠʟʥʘʢʠ, 
ʠʟʦʙʨʘʞʝʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ 1 (ʨʠʩʫʥʦʢ 1), ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʧʨʠʤʠʪʠʚʘʤʠ ʍʘʘʨʘ. ɺ 
ʨʘʩʰʠʨʝʥʥʦʤ ʤʝʪʦʜʝ ɺʠʦʣʳ ï ɼʞʦʥʩʘ, ʠʩʧʦʣʴʟʫʶʱʝʤʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ OpenCV 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʧʨʠʣʦʞʝʥʠʠ 1 (ʨʠʩʫʥʦʢ 2).  

ɺʳʯʠʩʣʷʝʤʳʤ ʟʥʘʯʝʥʠʝʤ ʧʨʠʟʥʘʢʘ ʙʫʜʝʪ 
F = X-Y,                                                                   (4) 

ʛʜʝ: X ï ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʝʡ ʪʦʯʝʢ, ʟʘʢʨʳʚʘʝʤʳʭ ʩʚʝʪʣʦʡ ʯʘʩʪʴʶ 
ʧʨʠʟʥʘʢʘ,  

Y ï ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ ʷʨʢʦʩʪʝʡ ʪʦʯʝʢ, ʟʘʢʨʳʚʘʝʤʳʭ ʪʝʤʥʦʡ ʯʘʩʪʴʶ ʧʨʠʟʥʘʢʘ. 
ʇʨʠʟʥʘʢʠ ʍʘʘʨʘ ʜʘʶʪ ʪʦʯʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʧʘʜʘ ʷʨʢʦʩʪʠ ʧʦ ʦʩʠ X ʠ Y 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʤʝʪʦʜʝ ɺʠʦʣʳ ʠ ɼʞʦʥʩʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʘʣʛʦʨʠʪʤ AdaBoost. AdaBoost ï ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʁ. 
ʌʨʦʡʥʜʦʤ ʠ ʈ. ʐʘʧʠʨʦʤ. ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʦʞʥʳʡ 
ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʧʨʦʩʪʳʭ. AdaBoost ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ 
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ʘʜʘʧʪʠʚʥʦʛʦ ʙʫʩʪʠʥʛʘ. ʂʘʞʜʳʡ ʩʣʝʜʫʶʱʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʩʪʨʦʠʪʩʷ ʧʦ ʦʙʲʝʢʪʘʤ, 
ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʨʝʜʳʜʫʱʠʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ [6]. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʙʫʩʪʠʥʛʘ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʩʪʦʡ 
ʢʣʘʩʩʠʬʠʢʘʪʦʨ. 

ʂʘʩʢʘʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ʂʘʩʢʘʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʚʳʰʘʝʪ 
ʩʢʦʨʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ, ʬʦʢʫʩʠʨʫʷ ʩʚʦʶ ʨʘʙʦʪʫ ʥʘ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ 
ʦʙʣʘʩʪʷʭ ʠʟʦʙʨʘʞʝʥʠʷ. ʂʘʩʢʘʜ ʩʦʩʪʦʠʪ ʠʟ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 
ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ, ʦʙʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ ʙʫʩʪʠʥʛʘ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʘʣʛʦʨʠʪʤʘ ɺʠʦʣʳïɼʞʦʥʩʘ: ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ; 
ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ; ʥʠʟʢʦʝ ʚʣʠʷʥʠʝ ʤʠʤʠʢʠ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ 
[5, ʩ. 153]. 

ʅʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ: ʧʨʠ ʫʛʣʝ ʥʘʢʣʦʥʘ ʙʦʣʴʰʝ 30Á ʚʝʨʦʷʪʥʦʩʪʴ 
ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʮʘ ʨʝʟʢʦ ʧʘʜʘʝʪ [5, ʩ. 154]. 

ʆʙʲʸʤ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ɺʠʦʣʳ-ɼʞʦʥʩʘ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 
ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ, ʨʘʟʨʘʙʦʪʘʥʘ, ʧʨʠʤʝʥʝʥʘ ʠ 
ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ çʂʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷè. 

 
ʇʨʦʮʝʩʩ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʦʩʘʥʢʦʡ ʠ ʟʨʝʥʠʝʤ 

(ʪʝʭʥʦʣʦʛʠʷ çʂʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷè) 
ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ð ʦʙʣʘʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʩʚʷʟʘʥʥʘʷ 

ʩ ʧʦʣʫʯʝʥʠʝʤ, ʦʙʨʘʙʦʪʢʦʡ ʠ ʘʥʘʣʠʟʦʤ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʇʨʦʛʨʘʤʤʘ ʧʠʩʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ OpenCV, 

ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. 
ʊʘʢ ʢʘʢ OpenCV ʩʧʦʩʦʙʥʘ ʨʘʙʦʪʘʪʴ ʩ ʪʘʢʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʘʢ 

Python ʠ C++, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ ʷʟʳʢʘʤʠ. ʗʟʳʢ Python 
ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʠʙʣʠʦʪʝʢ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 
ʜʘʣʴʥʝʡʰʠʭ ʤʦʜʝʨʥʠʟʘʮʠʷʭ, ʠ ʙʦʣʝʝ ʧʨʦʩʪ ʚ ʦʩʚʦʝʥʠʠ, ʯʝʤ C++, ʧʦʵʪʦʤʫ ʙʳʣʦ 
ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʙʦʪʘʪʴ ʠʤʝʥʥʦ ʩ ʥʠʤ.  

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʙʨʘʪʴ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ PyCharm. 
PyCharm ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʨʝʜʘʢʪʦʨ ʢʦʜʘ ʩʦ ʚʩʝʤʠ ʧʦʣʝʟʥʳʤʠ ʬʫʥʢʮʠʷʤʠ: ʧʦʜʩʚʝʪʢʦʡ 
ʩʠʥʪʘʢʩʠʩʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ, ʜʦʧʦʣʥʝʥʠʝʤ ʠ ʦʪʩʪʫʧʘʤʠ. PyCharm 
ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʷʪʴ ʚʝʨʩʠʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʷʟʳʢʘ ʥʘ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʘʙʣʦʥʳ ʢʦʜʘ.  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ IDE ʧʝʨʝʭʦʜʠʤ ʢ ʥʘʧʠʩʘʥʠʶ ʢʦʜʘ. 
ʊʘʢ ʢʘʢ ʯʠʩʪʳʡ Python ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤʠ ʥʘʤ ʬʫʥʢʮʠʷʤʠ ʥʫʞʥʦ 

ʧʦʜʢʣʶʯʠʪʴ ʙʠʙʣʠʦʪʝʢʠ. ɹʠʙʣʠʦʪʝʢʘ Tkinter ï ʵʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ 
ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʷʟʳʢʝ Python. C ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ 
ʙʠʙʣʠʦʪʝʢʠ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ. ɹʠʙʣʠʦʪʝʢʘ Pillow 
(PIL) ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫʧʘʶʱʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʯʝʨʝʟ ʢʘʤʝʨʫ. 
ɹʠʙʣʠʦʪʝʢʘ OpenCV (cv2) ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʢʦʤʘʥʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʤʦʛʦ 
ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɹʠʙʣʠʦʪʝʢʘ Time ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ 
ʧʨʦʛʨʘʤʤʳ (ʇʨʠʣʦʞʝʥʠʝ 4, ʨʠʩʫʥʦʢ 1). 

ʇʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʙʠʙʣʠʦʪʝʢ ʧʨʦʠʩʭʦʜʠʪ ʦʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ 
(ʧʨʠʣʦʞʝʥʠʝ 4, ʨʠʩʫʥʦʢ 2) 

3 ʵʪʘʧ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʬʫʥʢʮʠʡ. ʌʫʥʢʮʠʠ ʩʦʟʜʘʶʪʩʷ ʜʣʷ 
ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʩʘʤʦʛʦ ʢʦʜʘ ʠ ʜʣʷ ʫʜʦʙʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦ ʢʦʜʫ. ɺ ʧʨʦʝʢʪʝ ʙʳʣʦ 
ʩʦʟʜʘʥʦ 3 ʬʫʥʢʮʠʠ.  

ʌʫʥʢʮʠʷ buttonSetHeight_click() ʬʠʢʩʠʨʫʝʪ ʚʳʩʦʪʫ ʛʣʘʟʘ ʜʣʷ ʟʘʜʘʥʠʷ ʧʦʨʦʛʘ 
çʦʩʘʥʢʠè (ʧʨʠʣʦʞʝʥʠʝ 4, ʨʠʩʫʥʦʢ 3) 

ʌʫʥʢʮʠʷ getRectangleText() ʩʦʟʜʘʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʩ ʪʝʢʩʪʦʤ ʜʣʷ ʚʳʚʦʜʘ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʛʣʘʟʘ. ɺ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʝʪʩʷ 5 ʘʨʛʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪ 
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ʢʦʥʢʨʝʪʥʳʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ. ɸʨʛʫʤʝʥʪ text ʟʘʜʘʝʪ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 
ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ; ɸʨʛʫʤʝʥʪʳ B, G, ʠ R ʟʘʜʘʶʪ ʮʚʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʘ img ï 
ʠʟʦʙʨʘʞʝʥʠʝ, ʛʜʝ ʜʘʥʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩʦʟʜʘʝʪʩʷ, ʪʦ ʝʩʪʴ ʚ ʚʠʜʝʦ ʩ ʢʘʤʝʨʳ 
(ʧʨʠʣʦʞʝʥʠʝ 4, ʨʠʩʫʥʦʢ 4) 

ʌʫʥʢʮʠʷ show_frame() ï ʛʣʘʚʥʘʷ ʚʦ ʚʩʝʡ ʧʨʦʛʨʘʤʤʝ.  ʇʝʨʚʳʤʠ ʩʪʨʦʯʢʘʤʠ 
ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚʳʰʝ, ʩʪʘʥʦʚʷʪʩʷ ʛʣʦʙʘʣʴʥʳʤʠ, ʪʦ ʝʩʪʴ ʩ ʵʪʦʛʦ 
ʵʪʘʧʘ ʤʦʞʥʦ ʨʝʜʘʢʪʨʠʨʦʚʘʪʴ ʠʭ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʉʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ ʢʦʜʘ 
ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʙʦʪʫ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʉʥʘʯʘʣʘ ʠʟʦʙʨʘʞʝʥʠʝ ʧʝʨʝʚʦʜʠʪʩʷ ʚ 
ʯʝʨʥʦ-ʙʝʣʦʝ, ʪʘʢ ʢʘʢ ʤʝʪʦʜ ɺʠʦʣʳ-ɼʞʦʥʩʘ ʨʘʙʦʪʘʝʪ ʠʤʝʥʥʦ ʩ ʪʘʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. 
ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʛʣʘʟʘ ʠ ʝʛʦ ʦʪʢʣʦʥʝʥʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʛʣʘʟ ʧʨʠ 
ʧʨʘʚʠʣʴʥʦʡ ʦʩʘʥʢʝ. ɽʩʣʠ ʜʘʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʙʦʣʴʰʝ, ʯʝʤ 30 ( if (y - eyeHeight) > 30: ), 
ʪʦ ʧʝʨʝʤʝʥʥʘʷ eyeAlarm ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 1 ʠ ʛʣʘʟʘ ʦʙʚʦʜʷʪʩʷ ʚ ʢʨʘʩʥʳʡ 
ʧʨʷʤʦʫʛʦʣʴʥʠʢ. ɽʩʣʠ ʞʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʥʴʰʝ, ʯʝʤ 30, ʪʦ ʪʘ ʞʝ ʧʝʨʝʤʝʥʥʘʷ ʧʨʠʥʠʤʘʝʪ 
ʟʥʘʯʝʥʠʝ 0 ʠ ʛʣʘʟʘ ʦʙʚʦʜʷʪʩʷ ʚ ʟʝʣʝʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ. ɺ ʩʣʝʜʫʶʱʝʡ ʩʪʨʦʢʝ ʚ 
ʧʝʨʝʤʝʥʥʫʶ timeEye ʬʠʢʩʠʨʫʝʪʩʷ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʢʘʤʝʨʘ ʚʠʜʠʪ ʛʣʘʟʘ. ɽʩʣʠ 
ʜʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʤʝʥʴʰʝ, ʯʝʤ 2 ʤʩ, ʪʦ ʚʳʚʦʜʷʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʩ ʪʝʢʩʪʦʤ ʩ 
ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ getRectangleText() ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ 
eyeAlarm. ɽʩʣʠ ʞʝ ʢʘʤʝʨʘ ʥʝ ʚʠʜʠʪ ʛʣʘʟ ʙʦʣʝʝ ʯʝʤ 2 ʤʩ, ʪʦ ʚʳʚʦʜʠʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ 
ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʦʪʤ, ʯʪʦ ʢʘʤʝʨʘ ʥʝ ʚʠʜʠʪ ʯʝʣʦʚʝʢʘ. ʇʦʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ 
ʧʝʨʝʚʦʜʷʪ ʢʘʨʪʠʥʢʫ ʩʥʦʚʘ ʚ ʧʨʠʚʳʯʥʫʶ ʯʝʣʦʚʝʢʫ ʨʘʩʮʚʝʪʢʫ ʠ ʚʳʚʦʜʠʪ ʠʟʦʙʨʘʞʝʥʠʝ 
ʥʘ ʵʢʨʘʥ, ʧʦʩʣʝ ʯʝʛʦ ʬʫʥʢʮʠʷ ʟʘʧʫʩʢʘʷʝʪʩʷ ʧʦ ʥʦʚʦʡ (ʧʨʠʣʦʞʝʥʠʝ 5, ʨʠʩʫʥʦʢ 1). 

ɺ ʢʦʥʮʝ ʢʦʜʘ ʩʦʟʜʘʝʪʩʷ ʦʢʥʦ ʠʪʦʛʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʉʢʘʥʝʨ 
ʦʩʘʥʢʠè. ʅʘ ʜʘʥʥʦʤ ʦʢʥʝ ʩʦʟʜʘʝʪʩʷ 2 ʢʥʦʧʢʠ ʜʣʷ ʟʘʜʘʥʠʷ ʚʳʩʦʪʳ ʛʣʘʟ ʠ ʟʘʧʫʩʢʘ-
ʦʪʢʣʶʯʝʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʧʨʠʣʦʞʝʥʠʝ 6, ʨʠʩʫʥʦʢ 1). 

ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʦʝʡ ʧʨʦʛʨʘʤʤʳ ʷ 
ʟʘʤʝʪʠʣ, ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʫʜʦʙʩʪʚʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʨʘʙʦʪʘʪʴ ʩ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʝʨʥʫʪʳʤ ʦʢʥʦʤ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʵʢʨʘʥʘ 
ʢʦʤʧʴʶʪʝʨʘ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʧʨʦʠʟʚʝʩʪʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ 
ʩʦʟʜʘʥʠʝ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

 
ʄʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ çʂʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷè 
ɺ ʧʣʘʥʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʧʨʦʰʣʠ 

ʨʷʜ ʵʪʘʧʦʚ: 
ʘ) ʵʪʘʧ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ;  
ʙ) ʵʪʘʧ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʘʣʛʦʨʠʪʤʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʘʧʨʠʦʨʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 
ʚ) ʵʪʘʧ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ çʂʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷè 
ʂʘʢ ʚʠʜʥʦ, ʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ: 
ʘ) ʧʦʜʩʠʩʪʝʤʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ (ʢʦʪʦʨʘʷ ʩʘʤʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ); 
ʙ) ʚʳʯʠʩʣʠʪʝʣʴ; 
ʚ) ʘʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ 

ʧʨʦʛʨʘʤʤʥʦ ʥʘ ʧʨʦʮʝʩʩʦʨʘʭ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʘʧʧʘʨʘʪʥʦ ʚ ʩʪʨʫʢʪʫʨʝ ʚʳʯʠʩʣʠʪʝʣʷ 
ʠ ʜʘʞʝ ʘʧʧʘʨʘʪʥʦ ʚ ʨʘʤʢʘʭ ʧʦʜʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʄʦʜʝʨʥʠʟʠʨʫʷ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ 
ʧʣʘʪʬʦʨʤʦʡ Arduino, ʪʘʢ ʢʘʢ ʦʥʘ ʣʝʛʢʦ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʠ ʣʝʛʢʘ ʚ ʦʩʚʦʝʥʠʠ.  ɹʳʣʦ 
ʨʝʰʝʥʦ ʜʝʣʘʪʴ ʚʳʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʳʭ ʠ ʚʠʙʨʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ. 
ʉʚʝʪʦʚʦʡ ʩʠʛʥʘʣ ʚʳʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ RGB LED ʢʦʣʴʮʘ ʥʘ 12 ʩʚʝʪʦʜʠʦʜʦʚ, ʘ 
ʚʠʙʨʦʩʠʛʥʘʣ ï ʩ ʧʦʤʦʱʴʶ ʚʠʙʨʦʤʦʪʦʨʯʠʢʘ. ʊʘʢʞʝ ʜʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʀʂ-ʧʨʠʝʤʥʠʢ ʩ ʧʫʣʴʪʦʤ.  
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ɼʘʥʥʫʶ ʢʦʥʩʪʨʫʢʠʶ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʘ ʯʝʤ ʪʦ ʢʨʝʧʠʪʴ, ʧʦʵʪʦʤʫ ʷ ʦʙʨʘʪʠʣʩʷ 
ʢ ʰʢʦʣʝ ʃʘʙʈɸɿʋʄ ʠ ʝʝ ʜʠʨʝʢʪʦʨʫ ʆʩʠʥʫ ɺʠʢʪʦʨʫ ɸʣʝʢʩʘʥʜʨʦʚʠʯʫ ʩ ʧʨʦʩʴʙʦʡ ʦ 
ʩʦʟʜʘʥʠʠ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʜʣʷ ʤʦʝʛʦ ʧʨʦʝʢʪʘ. 

ʈʠʩʫʥʦʢ ʦʙʱʝʡ ʢʦʥʩʪʨʫʢʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ 6, ʨʠʩʫʥʦʢ 2. 
PyCharm ʠ Arduino IDE ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʜʫʤʘʪʴ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʩʧʝʮʠʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ serial. ɼʦʙʘʚʣʷʝʤ ʵʪʫ ʙʠʙʣʠʦʪʝʢʫ ʢ ʫʞʝ ʠʤʝʶʱʠʤʩʷ. 

ʉʦʟʜʘʝʤ 3 ʥʦʚʳʝ ʬʫʥʢʮʠʠ. ʇʝʨʚʘʷ ʬʫʥʢʮʠʷ ʥʘʩʪʨʘʠʚʘʝʪ ʧʦʨʪ (ʩʦʝʜʠʥʝʥʠʝ) 
ʤʝʞʜʫ PyCharm ʠ Arduino IDE, ʚʪʦʨʘʷ ʬʫʥʢʮʠʷ ʩʦʟʜʘʝʪ ʧʘʢʝʪ ʩʦʦʙʱʝʥʠʷ  ʤʝʞʜʫ ʢʦʜʦʤ 
ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʩʘʤʦʡ ʧʣʘʪʦʡ. ʏʪʦʙʳ ʨʘʟʜʝʣʷʪʴ ʩʦʦʙʱʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 
ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʠʤʚʦʣ ó$ô ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘʯʘʣʘ ʩʦʦʙʱʝʥʠʷ ʠ ó;ô 
ʜʣʷ ʢʦʥʮʘ ʩʦʦʙʱʝʥʠʷ. ʊʨʝʪʴʷ ʬʫʥʢʮʠʷ ï ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʙʱʝʥʠʝ ʧʣʘʪʝ (ʧʨʠʣʦʞʝʥʠʝ 
7, ʨʠʩʫʥʦʢ 1) 

ʇʣʘʪʝ ʤʦʞʝʪ ʦʪʧʨʘʚʣʷʪʴʩʷ 3 ʚʠʜʘ ʩʦʦʙʱʝʥʠʷ: bad, good ʠ search, ʝʩʣʠ 
ʯʝʣʦʚʝʢ ʩʠʜʠʪ ʥʝʨʦʚʥʦ, ʨʦʚʥʦ ʠ ʢʦʛʜʘ ʢʘʤʝʨʘ ʥʝ ʚʠʜʠʪ ʯʝʣʦʚʝʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʠʥʪʝʨʬʝʡʩʝ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ: ʚʳʙʦʨ ʢʘʤʝʨʳ, ʚʳʙʦʨ ʧʦʨʪʘ 
ʧʣʘʪʳ ʠ ʤʝʩʪʦ ʜʣʷ ʚʚʦʜʘ ʩʦʦʙʱʝʥʠʷ (ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ) 

ʇʝʨʝʭʦʜʠʤ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʣʘʪʳ. 
ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++ ʚ ʩʨʝʜʝ 

ʨʘʟʨʘʙʦʪʢʠ Arduino IDE. 
ʂʘʢ ʠ ʚ ʦʩʥʦʚʥʦʤ ʢʦʜʝ, ʩʧʝʨʚʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʙʠʙʣʠʦʪʝʢʠ ʠ ʦʙʲʷʚʠʪʴ 

ʧʝʨʝʤʝʥʥʳʝ. 
ɺʝʩʴ ʢʦʜ ʜʝʣʠʪʩʷ ʥʘ 2 ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ: setup() ʠ loop(). ɺ setup() ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʩʪʨʡʢʘ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ: ʪʠʧ ʧʠʥʦʚ ʧʣʘʪʳ (INPUT ʠʣʠ OUTPUT), ʥʘʩʪʨʦʡʢʘ 
ʧʦʨʪʘ ʠ ʩʚʝʪʦʜʠʦʜʦʚ. 

ɺ loop() ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ ʫʩʪʨʦʡʩʪʚʘ. ʉʥʘʯʘʣʘ 
ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʘʢʦʚʢʘ ʩʦʦʙʱʝʥʠʷ, ʦʪʧʨʘʚʣʝʥʥʦʛʦ ʠʟ PyCharm ɼʘʣʝʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʚʢʣʶʯʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʮʚʝʪʘ: ʝʩʣʠ ʩ 
ʦʩʘʥʢʦʡ ʚʩʝ ʭʦʨʦʰʦ, ʪʦ ʩʚʝʪʦʜʠʦʜ ʟʘʛʦʨʘʝʪʩʷ ʟʝʣʝʥʳʤ, ʘ ʝʩʣʠ ʯʝʣʦʚʝʢ ʩʠʜʠʪ ʥʝʨʦʚʥʦ, 
ʪʦ ʩʚʝʪʦʜʠʦʜʳ ʛʦʨʷʪ ʢʨʘʩʥʳʤ ʠ ʚʠʙʨʦʤʦʪʦʨ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʶ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠ ʩʚʝʪʦʚʳʝ, 
ʚʠʙʨʘʮʠʦʥʥʳʝ ʩʠʛʥʘʣʳ, ʧʦʟʚʦʣʷʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʟʘ ʧʦʩʘʜʢʦʡ ʨʝʙʷʪ ʟʘ ʢʦʤʧʴʪʝʨʦʤ 
ʢʘʢ ʚ ʢʘʙʠʥʝʪʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʪʘʢ ʠ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ.  

 
ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʮʝʣʴ ʨʘʟʨʘʙʦʪʘʪʴ ʠ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ.  
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʩʷ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ (Computer Vision, CV)ï ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʬʠʢʩʘʮʠʷ ʠ 

ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʘʢ ʥʝʧʦʜʚʠʞʥʳʭ, ʪʘʢ ʠ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʤʦʱʠ 
ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ. ʎʝʣʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 
ʧʦʣʝʟʥʳʭ ʚʳʚʦʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʦʚ ʠ ʩʮʝʥ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 
ʠʟʦʙʨʘʞʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʣʷ 
ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʩʦʢʨʘʪʠʪʴ 
ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʠʡ ʟʨʝʥʠʷ ʠ ʦʩʘʥʢʠ ʫ ʰʢʦʣʴʥʠʢʦʚ. ʇʨʦʛʨʘʤʤʘ ʧʠʩʘʣʘʩʴ ʥʘ ʷʟʳʢʝ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ OpenCV (cv2). ɺ ʧʨʦʛʨʘʤʤʝ 
ʟʘʜʘʚʘʣʠʩʴ ʚʳʩʦʪʘ ʛʣʘʟ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʦʩʘʥʢʝ, ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 
ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʥʘʜʧʠʩʴ çʉʢʦʨʝʝ ʩʷʜʴ ʨʦʚʥʝʝè, 
ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ ʫʩʣʦʚʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʩʠʜʝʥʠʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʚʳʚʦʜʠʪʩʷ 
ʥʘʜʧʠʩʴ çʊʳ ʩʠʜʠʰʴ ʨʦʚʥʦ, ʄʦʣʦʜʝʮè, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ  ʢʘʤʝʨʘ ʥʝ ʬʠʢʩʠʨʫʝʪ ʥʘʣʠʯʠʝ 
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ʛʣʘʟ, ʪʦ ʚʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ çʥʝ ʚʠʞʫ ʪʝʙʷè. ʉʦʦʙʱʝʥʠʝ ʚʳʚʦʜʠʪʩʷ ʢʨʘʩʥʳʤ 
ʮʚʝʪʦʤ ʠ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ. ʇʦʵʪʦʤʫ ʥʘ ʧʦʜʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ, ʯʝʣʦʚʝʢ ʤʝʥʷʝʪ 
ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʩʘʜʠʪʩʷ ʧʨʘʚʠʣʴʥʦ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʳ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ, ʙʳʣ ʚʳʷʚʣʝʥ ʪʘʢʦʡ 
ʥʝʜʦʩʪʘʪʦʢ, ʢʘʢ ʧʦʪʝʨʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʥʠʪʦʨʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʜʠʩʢʦʤʬʦʨʪ ʠ 
ʨʘʟʜʨʘʞʝʥʠʝ, ʧʦʵʪʦʤʫ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ 
ʧʨʦʛʨʘʤʤʫ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥʦ ʚʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʥʘʣʠʯʠʝʤ 
ʩʚʝʪʦʜʠʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʚʝʪʷʪ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʘʚʠʣʴʥʘʷ ʠ ʥʝʧʨʘʚʠʣʴʥʘʷ ʧʦʩʘʜʢʘ ʰʢʦʣʴʥʠʢʘ ʟʘ ʤʦʥʠʪʦʨʦʤ 

 
ʇʨʠʣʦʞʝʥʠʝ 3 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʫʯʘʱʠʭʩʷ ʩ ʟʘʧʠʩʴʶ çʅʘʨʫʰʝʥʠʝ ʦʩʘʥʢʠè 

 
 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʫʯʘʱʠʭʩʷ ʩ ʟʘʧʠʩʴʶ çʅʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷè 
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ʈʠʩʫʥʦʢ 1 ï ʇʦʜʢʣʶʯʝʥʠʝ ʙʠʙʣʠʦʪʝʢ 
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ʈʠʩʫʥʦʢ 4 ï ʌʫʥʢʮʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʩ ʪʝʢʩʪʦʤ 
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ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʷ show_frame() 
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ʈʠʩʫʥʦʢ 1 ï ʉʦʟʜʘʥʠʝ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɺʥʝʰʥʝʝ ʫʩʪʨʦʡʩʪʚʦ 
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ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʠ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ PyCharm ʠ Arduino IDE 

 
 
 
 

ʆʏʂʀ, ʇʆʄʆɻɸʖʑʀɽ ʉʃɽʇʆʄʋ ʇʈʆʑɽ ʆʈʀɽʅʊʀʈʆɺɸʊʔʉʗ ɺ 
ʇʈʆʉʊʈɸʅʉʊɺɽ 

ɻʫʨʠʥʝʥʢʦ ʅʠʢʠʪʘ ɻʝʥʥʘʜʴʝʚʠʯ, ʊʝʥ ɸʨʪʸʤ ʀʛʦʨʝʚʠʯ, ʆʢʦʸʤʦʚ ʅʠʢʠʪʘ ʈʦʤʘʥʦʚʠʯ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ 

ʅʦʚʦʩʠʙʠʨʩʢʘ "ʃʠʮʝʡ ˉ 9", 
10 ʢʣʘʩʩ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʣʴʮʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʚʳʩʰʝʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʄɸʆʋ çʃʠʮʝʡ ˉ9è 
 

ʏʝʣʦʚʝʢʫ, ʠʤʝʶʱʝʤʫ ʧʨʦʙʣʝʤʳ ʩʦ ʟʨʝʥʠʝʤ, ʩʣʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʵʪʦʤʫ ʵʪʘ ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʣʶʜʝʡ ʩʦ ʩʣʘʙʳʤ ʟʨʝʥʠʝʤ ʠ 
ʥʝʚʠʜʷʱʠʭ. ʋ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʫʞʝ ʝʩʪʴ ʣʝʛʢʠʡ ʠ ʵʨʛʦʥʦʤʠʯʥʳʡ ʧʨʦʪʦʪʠʧ, ʢʦʪʦʨʳʡ 
ʚʳʛʣʷʜʠʪ ʧʦʯʪʠ ʢʘʢ ʦʙʳʯʥʳʝ ʦʯʢʠ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʟʨʝʥʠʷ ʠ ʤʦʞʝʪ ʙʝʟ ʧʦʜʟʘʨʷʜʢʠ ʚ 
ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʦʨʘʙʦʪʘʪʴ ʦʢʦʣʦ ʯʝʪʳʨʝʭ ʯʘʩʦʚ. ʆʥ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ 
ʚʠʟʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʯʝʣʦʚʝʢʘ. 
ʆʯʢʠ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʩʥʘʙʞʘʶʪ ʩʣʝʧʦʛʦ ʚʩʝ0ʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ ʠ 
ʚʩʣʫʭ ʦʧʠʩʳʚʘʶʪ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʷ ʥʦʤʝʨʘ, ʥʘʟʚʘʥʠʷ ʫʣʠʮ, 
ʚʳʚʝʩʢʠ ʠ ʜʘʞʝ ʮʚʝʪʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚʘ ʩʧʦʩʦʙʝʥ ʫʯʠʪʴʩʷ 
ʠ ʟʘʧʦʤʠʥʘʪʴ ʧʦʧʫʣʷʨʥʳʝ ʤʘʨʰʨʫʪʳ ʠ ʧʨʝʜʤʝʪʳ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ 
ʦʯʢʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʣʴʪʨʘʟʚʫʢ, ʦʥʠ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴ ʜʘʞʝ ʧʨʦʟʨʘʯʥʳʝ ʧʨʝʜʤʝʪʳ, ʢ 
ʧʨʠʤʝʨʫ ʦʢʥʘ, ʟʝʨʢʘʣʘ ʠ ʩʪʝʢʣʷʥʥʳʝ ʜʚʝʨʠ. ʅʘʰ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʦ, ʢʘʢ 
ʠʟʦʙʨʝʩʪʠ ʦʯʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʧʦ ʮʝʥʝ ʠ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 
ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʣʠʯʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 
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ʇʨʦʙʣʝʤʘ: ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʥʳʭ ʧʨʠʙʦʨʦʚ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʩʣʝʧʳʭ ʠ 
ʩʣʘʙʦʚʠʜʷʱʠʭ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʩʣʝʧʳʭ ʠ 
ʩʣʘʙʦʚʠʜʷʱʠʭ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  
1. ʀʟʫʯʠʪʴ, ʢʘʢʠʝ ʦʯʢʠ ʜʣʷ ʩʣʘʙʦʚʠʜʷʱʠʭ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ  
2. ʆʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʙʫʜʝʪ ʚʭʦʜʠʪ ʚ ʥʘʰ ʵʢʟʝʤʧʣʷʨ ʦʯʢʦʚ  
3. ʉʦʟʜʘʪʴ ʤʦʜʝʣʴ ʦʯʢʦʚ 
4. ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʜʘʪʯʠʢʠ 
5. ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠ ʦʯʢʦʚ 
ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʇʨʦʙʣʝʤʳ ʥʘʚʠʛʘʮʠʠ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ  
 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʆʧʠʩʘʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʨʦʝʢʪʘ: 
ʆʩʥʦʚʥʦʡ ʘʫʜʠʪʦʨʠʝʡ ʙʫʜʫʪ ʠʥʚʘʣʠʜʳ ʧʦ ʟʨʝʥʠʶ, ʘ ʪʘʢʞʝ ʧʦʞʠʣʳʝ ʣʶʜʠ. 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 
ʆʩʥʦʚʦʡ ʷʚʣʷʝʪʩʷ ʦʯʢʠ, ʥʘʧʝʯʘʪʘʥʥʳʝ ʥʘ 3ɼ ʧʨʠʥʪʝʨʝ. ɸ ʤʝʭʘʥʠʟʤʦʤ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ Arduino. ɺ Arduino ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ: ʜʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ, ʩʧʠʢʝʨ, arduino 
micro. ɸ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʫ Arduino IDE. 

ʕʪʘʧʳ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ:  
1) ʉʦʟʜʘʥʠʝ ʠʜʝʠ  
2) ʇʨʦʩʤʦʪʨ ʘʥʘʣʦʛʦʚ, ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʧʨʦʝʢʪʦʚ 
3) ʉʦʟʜʘʥʠʝ ʦʩʥʦʚʳ ʦʯʢʦʚ ʥʘ 3ɼ ʧʨʠʥʪʝʨʝ 
4) ʉʦʟʜʘʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʥʘ Arduino 
5) ʅʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ Arduino IDE 
6) ʊʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ 
ʇʣʶʩʳ ʩʦʟʜʘʥʠʷ ʦʯʢʦʚ: ʩʥʘʙʞʝʥʠʝ ʩʣʝʧʦʛʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʟʥʘʥʠʷʤʠ ʠ 

ʚʩʣʫʭ ʦʧʠʩʳʚʘʶʪ ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʢʣʶʯʘʷ ʥʦʤʝʨʘ, ʥʘʟʚʘʥʠʷ ʫʣʠʮ, 
ʚʳʚʝʩʢʠ ʠ ʜʘʞʝ ʮʚʝʪʘ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʧʨʦʪʦʪʠʧ ʪʦ ʮʝʥʘ ʙʫʜʝʪ ʜʘʣʴʰʝ 
ʟʘʚʠʩʝʪʴ ʦʪ ʥʘʰʠʭ ʧʝʨʩʧʝʢʪʠʚ. ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʮʝʥʘ 1000 
ʨʫʙʣʝʡ ʢʦʪʦʨʘʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʪʦʠʤʦʩʪʠ ʧʣʘʩʪʠʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʪʯʠʢʦʚ ʠ 
ʤʠʢʨʦʩʭʝʤ. 

ɼʣʷ ʦʯʢʦʚ ɸʨʜʫʠʥʦ ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʨʷʜ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, Arduino Nano, 
ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ (ʧʦʜʦʡʜʝʪ HC-SR04), ʧʝʨʝʤʳʯʢʠ, ʤʘʢʝʪ, ʘʢʢʫʤʫʣʷʪʦʨ 
,ʜʠʥʘʤʠʢ. 

Arduino ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ 
(ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ) ʙʦʣʝʝ ʧʣʦʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, 
ʯʝʤ ʩʪʘʥʜʘʨʪʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʚʳʭʦʜʷʪ ʟʘ 
ʨʘʤʢʠ ʚʠʨʪʫʘʣʴʥʦʩʪʠ. ʕʪʦ ʧʣʘʪʬʦʨʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ çphysical computingè ʩ 
ʦʪʢʨʳʪʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʧʨʦʩʪʦʡ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʩ 
ʩʦʚʨʝʤʝʥʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.Arduino ʧʨʠʤʝʥʷʝʪʩʷ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʦʪ ʨʘʟʣʠʯʥʳʭ 
ʮʠʬʨʦʚʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʥʝʤʫ, ʠ 
ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
Arduino ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ Wiring, ʩʭʦʞʝʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ çphysical computingè, 
ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Processing. 

 
ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʣʴʥʦʤʝʨ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʦʚ. 

ʉʝʥʩʦʨ ʨʘʙʦʪʘʝʪ ʢʘʢ ʩʦʥʘʨ: ʧʦʩʳʣʘʝʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʧʫʯʦʢ ʠ ʧʦ ʟʘʜʝʨʞʢʝ 
ʦʪʨʘʞʸʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʮʝʣʠ. ʊʘʢ ʞʝ ʚ ʧʨʠʨʦʜʝ 
ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʣʝʪʫʯʠʝ ʤʳʰʠ. ɼʠʘʧʘʟʦʥ ʨʘʩʩʪʦʷʥʠʡ: 4 ʩʤ ï 3 ʤ (ʧʨʠ ʭʦʨʦʰʠʭ 
ʫʩʣʦʚʠʷʭ ʜʦ 5 ʤ) 

 ʉʥʘʯʘʣʘ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʩʭʝʤʫ  
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ʊ.ʢ. ʦʯʢʠ ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʤʳ ʨʝʰʠʣʠ ʩʧʘʷʪʴ ʜʝʪʘʣʠ ʠ ʧʦʣʫʯʠʣʘʩʴ ʪʘʢʘʷ 
ʤʦʜʝʣʴ ʦʯʢʦʚ 

  
 

ʅʘʰʠ ʦʯʢʠ ʠʟʜʘʶʪ ʟʚʫʢ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʦʙʲʝʢʪʫ ʙʣʠʞʝ, ʯʝʤ ʥʘ 
2 ʤʝʪʨʘ. ʋ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʛʨʦʤʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʪʘʢ ʢʘʢ ʚʩʝʛʜʘ ʙʫʜʫʪ ʣʶʜʠ, 
ʢʦʪʦʨʳʝ ʧʣʦʭʦ ʚʠʜʷʪ, ʘ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʜʘʪʯʠʢʦʚ ʦʯʝʥʴ ʙʦʣʴʰʠʝ. ɺ 
ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʤʦʜʫʣʴ bluetooth ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʠʥʘʤʠʢʦʚ ʩ 
ʦʯʢʘʤʠ ʜʣʷ ʧʦʜʩʦʝʜʠʥʝʥʠʷ ʛʦʣʦʩʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘʤʠ ɸʣʠʩʳ, ʢʦʪʦʨʳʡ ʫʞʝ ʩʤʦʞʝʪ 
ʛʦʚʦʨʠʪʴ, ʘ ʥʝ ʧʨʦʩʪʦ ʠʟʜʘʚʘʪʴ ʟʚʫʢ, ʜʘʣʝʝ ʤʳ ʧʣʘʥʠʨʫʝʤ ʫʩʪʘʥʦʚʠʪʴ ʜʘʪʯʠʢ 
ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʫʟʥʘʚʘʪʴ ʧʦʛʦʜʫ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʂʦʥʝʯʥʦ, 
ʥʘʛʨʫʞʘʪʴ ʦʯʢʠ ʨʘʟʣʠʯʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ 
ʢʦʥʩʪʨʫʢʮʠʶ ʧʦʤʦʱʠ ʩʣʘʙʦ ʚʠʜʷʱʠʤ ʣʶʜʷʤ ʠʟʤʝʥʠʤ ʥʘ ʣʝʛʢʫʶ ʰʘʧʦʯʢʫ, ʢ ʧʨʠʤʝʨʫ, 
ʢ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʜʘʪʯʠʢʠ ʠ ʤʠʢʨʦʩʭʝʤʳ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ 
ʧʦʜʩʦʝʜʠʥʠʪʴ ʥʝʡʨʦʩʝʪʴ, ʢʦʪʦʨʘʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʜʘʥʥʳʭ ʜʦʨʦʛ, ʩʤʦʞʝʪ 
ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʮʝʣʴ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ, ʘ 
ʟʘʜʘʯʠ ʨʝʘʣʠʟʦʚʘʥʳ. ʅʦ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʠʜʝʠ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʩʪʘʨʘʝʤʩʷ ʚʦʧʣʦʪʠʪʴ 
ʚ ʞʠʟʥʴ.ʎʝʣʴ ʧʨʦʝʢʪʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ, ʦʯʢʠ ʤʳ ʩʦʟʜʘʣʠ, ʚʩʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʳ 
ʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʜʦʩʪʠʛʣʠ, ʠʟʫʯʠʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ, ʩʦʟʜʘʣʠ ʩʚʦʶ ʤʦʜʝʣʴ, 
ʥʘʧʠʩʘʣʠ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʘ, ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ ʦʯʢʠ. 
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ʊʈɽʅɸɾɽʈ ʇʆ ʌʀɿʀʂɽ çPhysTeachè 
ɼʝʥʢ ʋʣʴʷʥʘ, ʄʦʥʘʩʪʳʨʰʠʥ ɸʥʘʪʦʣʠʡ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ˉ1è ʛʦʨʦʜʘ ɸʯʠʥʩʢʘ 
9 ʢʣʘʩʩ 
ʛ. ɸʯʠʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ɾʝʨʥʦʩʝʢ ʆʢʩʘʥʘ ʅʠʢʦʣʘʝʚʥʘ ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʄʆʋ ʃʠʮʝʷ ˉ1, 
ʅʝʨʦʜʘ ʀʨʠʥʘ ʇʘʚʣʦʚʥʘ ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ʄʆʋ ʃʠʮʝʷ ˉ1 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʛʜʝ 
ʧʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘʰ ʧʨʝʟʠʜʝʥʪ ɺ. ɺ. ʇʫʪʠʥ ʟʘʷʚʠʣ, 
ʯʪʦ ʧʦʜʜʝʨʞʢʘ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʝʜʤʝʪʦʚ ʠ ʤʝʪʦʜʠʢ ʠʭ ʧʨʝʧʦʜʘʚʘʥʠʷ 
- ʦʜʠʥ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʌ [1,2]. ʌʠʟʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ 
ʠ ʠʥʬʦʨʤʘʪʠʢʘ ð ʵʪʦ ʦʩʥʦʚʥʳʝ ʧʨʝʜʤʝʪʳ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ɺʋɿʳ [3,4].  

ɺ ʄʆʋ ʃʠʮʝʝ ˉ1 ʛʦʨʦʜʘ ɸʯʠʥʩʢʘ ʝʩʪʴ ʧʨʦʬʠʣʴʥʳʝ ʢʣʘʩʩʳ: ɽʅ (ʝʩʪʝʩʪʚʝʥʥʦ-
ʥʘʫʯʥʳʡ), ʀʊ (ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ) ʠ ʈʅ (ʨʦʩʥʝʬʪʴ). ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʧʦʩʪʫʧʠʪʴ ʥʘ ʜʘʥʥʳʡ ʧʨʦʬʠʣʴ ʥʝʦʙʭʦʜʠʤʦ ʩʜʘʪʴ ʦʩʥʦʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ 
(ʜʘʣʝʝ ʆɻʕ) ʚ 9 ʢʣʘʩʩʝ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ ʠʣʠ ʧʨʦʡʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ.  ɺ ʵʪʦʤ 
ʛʦʜʫ 78 % ʥʘʰʝʛʦ ʢʣʘʩʩʘ ʩʜʘʶʪ ʆɻʕ ʧʦ ʬʠʟʠʢʝ. ʆʜʥʘʢʦ, ʯʪʦʙʳ ʩʜʘʪʴ ʫʩʧʝʰʥʦ ʵʢʟʘʤʝʥ 
ʥʫʞʥʘ ʭʦʨʦʰʘʷ ʧʦʜʛʦʪʦʚʢʘ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ.  ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʆɻʕ ʫʯʘʱʠʝʩʷ ʧʦʣʴʟʫʶʪʩʷ 
ʟʘʜʘʥʠʷʤʠ ʠʟ ʦʪʢʨʳʪʳʭ ʙʘʥʢʦʚ ʩʘʡʪʦʚ (ʪʘʢʠʭ, ʢʘʢ ʌʀʇʀ), ʘ ʪʘʢʞʝ ʠʟ ʨʘʟʣʠʯʥʳʭ 
ʧʦʩʦʙʠʡ. ʅʦ ʚʦʟʥʠʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ. ʆʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʩ ʢʦʪʦʨʳʤ ʤʳ 
ʩʪʦʣʢʥʫʣʠʩʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʆɻʕ ʧʦ ʬʠʟʠʢʝ, ʦʛʨʦʤʝʥ, ʠ ʧʨʦʨʝʰʘʪʴ ʚʩʝ ʥʝ 
ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʅʘ ʩʘʡʪʘʭ ʥʝ ʩʢʦʤʙʠʥʠʨʦʚʘʥʳ ʪʠʧʦʚʳʝ ʟʘʜʘʥʠʷ ʜʣʷ 
ʫʧʨʦʱʝʥʠʷ çʥʘʨʝʰʠʚʘʥʠʷè. ʆʯʝʥʴ ʨʝʜʢʦ ʠʜʝʪ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ. ʊʘʢʞʝ ʧʨʠ 
ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʦʩʦʙʠʡ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ 18 ʟʘʜʘʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʯʝʥʦʛʦ ʠ ʠʭ ʦʪʢʨʳʪʠʡ, ʧʦʧʘʜʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ (ʦʢʦʣʦ 27%). ʇʦʵʪʦʤʫ 
ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʪʨʝʥʘʞʝʨ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʪʦʤʫ ʟʘʜʘʥʠʶ, ʯʪʦʙʳ ʥʝ 
ʪʝʨʷʪʴ ʙʘʣʣʳ ʥʘ ʪʘʢʦʤ ʧʨʦʩʪʦʤ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʪʘʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ), ʟʘʜʘʥʠʠ. 
ʉʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʧʦ ʬʠʟʠʢʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʟʨʠʪʝʣʴʥʦʡ 
ʧʘʤʷʪʠ, ʦʙʨʘʟʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʨʘʟʚʠʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʘ, ʩʪʨʝʤʣʝʥʠʝ 
ʥʝʩʪʘʥʜʘʨʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʝʰʝʥʠʶ ʪʚʦʨʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʇʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʠ 
ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 
ʦʙʫʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚʦ ʚʩʝʤ ʠʭ 
ʨʘʟʥʦʦʙʨʘʟʠʠ ʠ ʢʦʤʧʣʝʢʩʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʩʪʦʨʘʭ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʤʦʞʥʦ ʥʘʡʪʠ 
ʤʥʦʛʦ ʧʦʭʦʞʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʪʨʝʥʘʞʝʨʦʚ [5]. ʆʜʥʘʢʦ, ʠʭ ʦʙʲʝʜʠʥʷʶʪ ʥʝʢʦʪʦʨʳʝ 
ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ: ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤʳ-
ʪʨʝʥʘʞʝʨʳ ʤʦʛʫʪ ʦʭʚʘʪʳʚʘʪʴ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 
ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʫʯʝʥʠʷ; ʦʪʩʫʪʩʪʚʠʝ ʞʠʚʦʛʦ ʦʙʱʝʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʦʙʱʘʪʴʩʷ ʩ ʫʯʠʪʝʣʝʤ ʠ ʜʨʫʛʠʤʠ ʫʯʘʱʠʤʠʩʷ ʚ 
ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʘʨʠʘʪʠʚʥʦʩʪʠ: ʥʝʢʦʪʦʨʳʝ ʫʯʘʱʠʝʩʷ 
ʤʦʛʫʪ ʩʢʣʦʥʷʪʴʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʦʣʴʢʦ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ-ʪʨʝʥʘʞʝʨʘ, ʯʪʦ ʤʦʞʝʪ 
ʦʛʨʘʥʠʯʠʪʴ ʠʭ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ; ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ: ʥʝʢʦʪʦʨʳʝ 
ʧʨʦʛʨʘʤʤʳ-ʪʨʝʥʘʞʝʨʳ ʤʦʛʫʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʳ ʚ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʥʝ ʧʦʢʨʳʚʘʪʴ 
ʚʩʝ ʘʩʧʝʢʪʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 
ʪʨʝʥʘʞʝʨʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʆɻʕ ʪʨʝʙʫʝʪ ʜʦʨʘʙʦʪʢʠ.  

ɻʠʧʦʪʝʟʘ: ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʦʟʜʘʥʥʳʡ ʥʘʤʠ ʵʣʝʢʪʨʦʥʥʳʡ ʪʨʝʥʘʞʝʨ 
ʧʦʤʦʞʝʪ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 18 ʟʘʜʘʥʠʶ ʧʝʨʚʦʡ ʯʘʩʪʠ ʆɻʕ ʧʦ ʬʠʟʠʢʝ. 
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ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʝʥʘʞʝʨʘ çPhysTeachè ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 
ʢ ʆɻʕ ʧʦ ʬʠʟʠʢʝ ʥʘ ʦʪʨʘʙʦʪʢʫ ʟʘʜʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʫʯʝʥʳʤʠ ʠ ʠʭ ʥʘʫʯʥʳʤʠ 
ʦʪʢʨʳʪʠʷʤʠ. ɿʘʜʘʯʠ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʟʘʜʘʥʠʡ ʆɻʕ ʧʦ ʬʠʟʠʢʝ ʠ ʦʪʦʙʨʘʪʴ 
ʟʘʜʘʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ  ʜʣʷ 
ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʫ; ʧʦʜʦʙʨʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʚʳʙʨʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 
ʟʘʜʘʥʠʡ; ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʩʥʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʜʣʷ 
ʧʦʜʛʦʪʦʚʢʠ ʢ ʆɻʕ ʧʦ ʬʠʟʠʢʝ ʧʦ ʚʳʙʨʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʟʘʜʘʥʠʡ; ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʝʥʘʞʝʨʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʆɻʕ ʧʦ ʬʠʟʠʢʝ ʫ ʦʙʫʯʘʶʱʠʭʩʷ 9 ʢʣʘʩʩʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 
ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʥʘʯʘʣʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʠ ʧʦʜʦʙʨʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʯʝʥʳʭ-
ʬʠʟʠʢʘʭ ʠ ʠʭ ʦʪʢʨʳʪʠʷʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʘʭ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʆɻʕ [6], ʘ ʪʘʢʞʝ ʚ 
ʨʘʟʣʠʯʥʳʭ ʧʦʩʦʙʠʷʭ [7]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʦʩʦʙʠʷ ʥʫʞʥʦ ʙʳʣʦ ʚʳʙʨʘʪʴ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʠ 
ʧʨʦʩʪʦʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɿʘʪʝʤ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʜʦʩʪʫʧʥʳʭ ʥʘʤ ʷʟʳʢʦʚ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʜʝʣʠʣʠ 3 ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʧʨʝʪʝʥʜʝʥʪʘ ʠ ʚʳʙʠʨʘʣʠ ʫʞʝ 
ʩʨʝʜʠ ʥʠʭ. ɺʳʙʦʨ ʧʨʦʭʦʜʠʣ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʧʳʪʘ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, 
ʜʦʩʪʫʧʥʦʩʪʠ ʩʨʝʜʳ, ʝʸ ʧʨʦʩʪʦʪʳ ʚ ʦʩʚʦʝʥʠʠ. ʆʩʥʦʚʥʳʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʙʳʣʠ Python, 
Java ʠ C# (C Sharp). ɺʦ ʚʨʝʤʷ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʡ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʚʝʣʠ ʘʥʘʣʠʟ, ʠ 
ʥʘʰʣʠ ʢʘʢ ʧʣʶʩʳ, ʪʘʢ ʠ ʤʠʥʫʩʳ ʢʘʞʜʦʡ. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠʤʝʝʪ ʙʦʣʴʰʝ 
çʧʣʶʩʦʚè, ʯʝʤ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʵʪʦʤʫ ʚʳʙʨʘʣʠ ʠʤʝʥʥʦ ʝʛʦ, ʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʪʨʝʥʘʞʝʨʘ ʦʙʦʣʦʯʢʫ PyCharm Community Edition.  

ɼʘʣʝʝ ʚʳʙʨʘʣʠ ʙʠʙʣʠʦʪʝʢʫ Pygame.  Pygame - ʧʦʧʫʣʷʨʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʠʛʨ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘ Windows, macOS, Linux ʠʣʠ Android. ʆʥʘ 
ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʫ ʥʝ ʪʦʣʴʢʦ ʦʧʠʩʘʪʴ ʛʝʡʤʧʣʝʡ, ʥʦ ʠ ʨʘʙʦʪʘʪʴ ʩ ʢʣʘʚʠʘʪʫʨʦʡ, 
ʤʳʰʴʶ, ʘʢʩʝʣʝʨʦʤʝʪʨʦʤ, ʟʚʫʢʦʤ ʠ ʚʠʜʝʦ [8]. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʢʘʯʘʣʠ ʠ ʘʢʪʠʚʠʨʦʚʘʣʠ 
ʙʠʙʣʠʦʪʝʢʫ. ɿʘʪʝʤ ʟʘʜʘʣʠ ʙʘʟʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʪʨʝʥʘʞʝʨʘ (ʈʠʩʫʥʦʢ 1). 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʝʨʝʭʦʜʠʤ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʨʦʢʫ ʠ ʚʧʠʩʳʚʘʝʤ ʪʨʠ ʢʦʤʘʥʜʳ: 

¶ pygame.init() - ʬʫʥʢʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʚʩʝʭ ʤʦʜʫʣʝʡ 
ʙʠʙʣʠʦʪʝʢʠ; 

¶ pygame.mixer.init() - ʩʣʫʞʠʪ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʟʚʫʢʦʚʳʤʠ ʵʬʬʝʢʪʘʤʠ; 

¶ screen = pygame.display.set_mode((WIDTH, HEIGHT)) ï ʨʘʟʤʝʨʳ 
ʦʢʥʘ ʪʨʝʥʘʞʝʨʘ; 

¶ display. set_mode((width, height)) - ʩʦʟʜʘʥʠʝ ʦʢʥʘ ʜʣʷ ʦʪʨʠʩʦʚʢʠ 
ʠʛʨʳ, ʛʜʝ width ʠ height - ʨʘʟʤʝʨʳ ʦʢʥʘ. 
ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʩʦʟʜʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʢʥʘ, ʧʨʝʩʪʫʧʠʣʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʚʝʜʝʥʳ ʥʘ ʵʢʨʘʥ. ʕʪʦ 

ʈʠʩʫʥʦʢ 1 - ʇʦʜʛʦʪʦʚʢʘ ʢ ʟʘʧʫʩʢʫ 
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ʥʫʞʥʦ, ʯʪʦʙʳ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʘʥʥʳʝ ʦʙ ʫʯʝʥʳʭ-ʬʠʟʠʢʘʭ (ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʰʠʬʨʦʚʘʥʳ 
ʚ ʩʦʟʜʘʥʥʳʭ ʥʘʤʠ ʧʝʨʝʤʝʥʥʳʭ) ʙʳʣʠ ʦʪʦʙʨʘʞʝʥʳ ʚ ʩʘʤʦʤ ʪʨʝʥʘʞʝʨʝ. ʅʘʧʨʠʤʝʨ: 

¶ ABekkereltxt = pygame.image.load('A.Bekkereltxt.png')  

¶ ushonietxt = pygame.image.load('ushonietxt.png')  

¶ ABekkerel = pygame.image.load('A.Bekkerel.png') 
ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʚʚʦʜʘ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ ʩ ʫʯʝʥʳʤʠ, ʚʚʝʣʠ ʝʱʝ ʜʚʘ ʢʦʜʘ ʜʣʷ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ: 

¶ pygame.display.set_caption("Fiziks!") - ʫʩʪʘʥʦʚʢʘ ʥʘʟʚʘʥʠʷ ʦʢʥʘ 
ʠʛʨʳ; 

¶ pygame.display.set_icon(Arshimed)  - ʩʦʟʜʘʥʠʝ ʠʢʦʥʢʠ ʧʨʦʛʨʘʤʤʳ; 
ɺʩʝ ʵʪʦ ʥʫʞʥʦ, ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʪʨʝʥʘʞʝʨʘ ʥʘ ʵʢʨʘʥ (ʈʠʩʫʥʦʢ 2). 

ɿʘʪʝʤ ʥʘʧʠʩʘʣʠ ʝʱʝ 2 ʚʘʞʥʳʭ ʢʦʜʘ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʧʨʦʩʤʦʪʨ 
ʪʝʦʨʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʫʯʝʥʳʤ: 

¶ all_sprites = pygame.sprite.Group() ï ʦʙʥʦʚʣʝʥʠʝ ʩʧʨʘʡʪʦʚ; 

¶ all_sprites.add(player) - ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 
ʠʟʦʙʨʘʞʝʥʠʝ ʢʘʢ sprite, ʟʘʛʨʫʟʠʚ ʝʛʦ ʠʟ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ, ʧʨʠʯʝʤ 
ʟʘʛʨʫʞʘʝʤʳʡ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ ʚʩʝʛʜʘ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʬʦʨʤʘʪʝ *. png, *; 
ʀʩʧʦʣʴʟʫʷ ʫʩʣʦʚʥʳʝ ʦʧʝʨʘʪʦʨʳ, ʧʨʦʚʝʨʷʶʱʠʝ ʜʝʡʩʪʚʠʷ ʘʣʛʦʨʠʪʤʘ ʚ 

ʧʨʦʛʨʘʤʤʝ, ʩʦʟʜʘʣʠ ʛʣʘʚʥʦʝ ʤʝʥʶ ʩ ʧʝʨʝʯʥʝʤ ʫʯʝʥʳʭ (ʈʠʩʫʥʦʢ 3).  

 

ʈʠʩʫʥʦʢ 3 - ʋʩʣʦʚʥʳʝ ʦʧʝʨʘʪʦʨʳ ʜʝʡʩʪʚʠʡ ʘʣʛʦʨʠʪʤʘ ʚ ʧʨʦʛʨʘʤʤʝ. ɺʳʙʦʨ 
ʫʯʝʥʦʛʦ 

ʈʠʩʫʥʦʢ 2 - ɻʦʪʦʚʘʷ ʠʢʦʥʢʘ ʧʦʩʦʙʠʷ. ɺʠʜ ʥʘ ʵʢʨʘʥʝ 
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ʉʣʝʜʫʶʱʠʤ ʥʘʰʠʤ ʰʘʛʦʤ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ 
ʧʨʦʛʨʘʤʤʳ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʪʝʩʪʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ 
ʧʨʦʚʝʨʷʪʴʩʷ ʟʥʘʥʠʷ ʠ ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʫʯʘʱʠʭʩʷ (ʈʠʩʫʥʦʢ 4). 

 
 
 
 
 
 

 
 
 
 
 
 

 
ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʪʨʝʥʘʞʝʨʘ çPhysTeachè ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʝʮʠʘʣʴʥʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʵʪʘʧʦʚ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ (ʇʨʠʣʦʞʝʥʠʝ 1). 
ʇʨʦʚʝʣʠ ʘʧʨʦʙʘʮʠʶ ʪʨʝʥʘʞʝʨʘ çPhysTeachè. ɿʘʛʨʫʟʠʣʠ ʧʨʦʛʨʘʤʤʫ ʥʘ 

ʢʦʤʧʴʶʪʝʨʳ, ʠ ʫʯʘʱʠʝʩʷ 9-ʭ ʢʣʘʩʩʦʚ ʥʘʰʝʛʦ ʣʠʮʝʷ, ʢʦʪʦʨʳʝ ʩʜʘʶʪ ʆɻʕ ʧʦ ʬʠʟʠʢʝ, 
ʯʠʪʘʣʠ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʫʯʝʥʳʤ ʠ ʨʝʰʘʣʠ ʪʝʩʪʳ. ɺ ʪʝʯʝʥʠʝ ʫʨʦʢʘ ʦʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 
ʧʦʨʘʙʦʪʘʣʠ ʩ ʧʨʦʛʨʘʤʤʦʡ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ, ʧʨʠʤʝʥʠʚ 
ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʫʯʘʩʪʥʠʢʘʤ ʘʧʨʦʙʘʮʠʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 
ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʚʳʟʚʘʣʦ ʣʠ ʫ ʚʘʩ ʠʥʪʝʨʝʩ ʟʘʥʷʪʠʝ ʥʘ ʜʘʥʥʦʤ 
ʪʨʝʥʘʞʸʨʝ? ʩʯʠʪʘʝʪʝ ʣʠ ʚʳ, ʯʪʦ ʜʘʥʥʳʡ ʪʨʝʥʘʞʝʨ ʦʢʘʞʝʪ ʧʦʤʦʱʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 18 
ʟʘʜʘʥʠʶ ʧʝʨʚʦʡ ʯʘʩʪʠ ʆɻʕ ʧʦ ʬʠʟʠʢʝ? ʯʪʦ ʙʳ ʚʳ ʝʱʸ ʚʢʣʶʯʠʣʠ ʚ ʪʨʝʥʘʞʝʨ? 
ʠʩʧʳʪʳʚʘʣʠ ʣʠ ʚʳ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʳʤ ʪʨʝʥʘʞʝʨʦʤ? ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʘʧʨʦʙʘʮʠʠ ʜʘʥʥʳʡ ʪʨʝʥʘʞʝʨ ʧʦʥʨʘʚʠʣʩʷ ʚʩʝʤ. ʋʯʘʱʠʝʩʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥ ʦʢʘʞʝʪ 
ʧʦʤʦʱʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ 18 ʟʘʜʘʥʠʶ ʧʝʨʚʦʡ ʯʘʩʪʠ ʆɻʕ ʧʦ ʬʠʟʠʢʝ. ʊʨʫʜʥʦʩʪʝʡ ʧʨʠ 
ʨʘʙʦʪʝ ʥʠʢʪʦ ʥʝ ʠʩʧʳʪʳʚʘʣ. ɹʳʣʦ ʣʠʰʴ ʦʜʥʦ ʧʦʞʝʣʘʥʠʝ, ʠʟʤʝʥʠʪʴ ʜʠʟʘʡʥ ʩʘʤʦʛʦ 
ʪʨʝʥʘʞʝʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʩʦʟʜʘʥʥʦʝ 
ʵʣʝʢʪʨʦʥʥʦʝ ʧʦʩʦʙʠʝ çPhysTeachè, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ 18 ʟʘʜʘʥʠʷ 
ʧʝʨʚʦʡ ʯʘʩʪʠ ʆɻʕ ʧʦ ʬʠʟʠʢʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠʟʤʝʥʸʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 
ʟʘʜʘʥʠʡ ʆɻʕ ʧʦ ʬʠʟʠʢʝ, ʧʦʜʦʙʨʘʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʚʳʙʨʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 
ʟʘʜʘʥʠʡ, ʩʦʟʜʘʥʦ ʧʦʩʦʙʠʝ, ʧʨʠʤʝʥʝʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʢʠ 9 ʢʣʘʩʩʘ. 

ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʧʨʠʰʣʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ: 
ʵʣʝʢʪʨʦʥʥʳʝ ʪʨʝʥʘʞʝʨʳ ʥʝ ʚʩʝʛʜʘ ʠʤʝʶʪ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʝʨʪʳ; ʪʨʝʥʘʞʝʨʳ, 
ʥʘ ʨʘʟʥʳʝ ʪʝʤʳ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʨʝʜʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʝʩʣʠ ʵʪʦ 
ʵʣʝʢʪʨʦʥʥʦʝ ʧʦʩʦʙʠʝ); ʩʦʟʜʘʥʥʳʡ ʥʘʤʠ ʪʨʝʥʘʞʝʨ ʙʦʣʝʝ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 
ʨʝʘʣʠʟʘʮʠʠ.  

ʅʘʰʘ ʨʘʙʦʪʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʤʘʪʝʨʠʘʣʳ ʥʘʰʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʘʤ ʪʨʝʥʘʞʝʨ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʫʯʘʶʱʠʝʩʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʫ.  
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ʧʨʠʦʨʠʪʝʪʘʤʠ ʜʣʷ ʈʌ: [ʩʘʡʪ].- URL: https://tass.ru/obschestvo/15963463  (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 06.01.2024) 
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ʇʨʠʣʦʞʝʥʠʝ 1 ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʝʥʘʞʝʨʘ 

 
ʈʋʂʆɺʆɼʉʊɺʆ ʂ ʀʉʇʆʃʔɿʆɺɸʅʀʖ ʊʈɽʅɸɾɽʈɸ çPhysTeachè 
ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʥʘʞʝʨʘ ʧʨʦʩʴʙʘ ʧʨʦʯʠʪʘʪʴ ʧʦʰʘʛʦʚʫʶ ʠʥʩʪʨʫʢʮʠʶ. 
ʆʥʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʵʪʘʧʘ: 
Å ʋʉʊɸʅʆɺʂɸ ʇʈʆɻʈɸʄʄʓ ʀ ʇʆɼɻʆʊʆɺʂɸ ʂ ɿɸʇʋʉʂʋ 
1 - ʩʢʘʯʘʡʪʝ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ python: Download Python | Python.org 
2 -   ʩʢʘʯʘʡʪʝ ʦʙʦʣʦʯʢʫ pycharm: Download PyCharm: Python IDE for Professional 
Developers by JetBrains 
3 - ʚ terminal ʚ pycharm ʩʢʘʯʘʡʪʝ ʙʠʙʣʠʦʪʝʢʫ pygame. ɼʣ ̫ʵʪʦʛʦ ʚ terminal 
ʥʘʧʠʰʠʪʝ ñpip install pygameò 
4 ï ʩʢʦʧʠʨʫʡʪʝ ʠ ʚʩʪʘʚʴʪʝ ʚ ʧʨʦʝʢʪ ʢʦʜ ʧʨʦʛʨʘʤʤʳ 
5 ï ʧʝʨʝʤʝʩʪʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ pythonProject ʚ pycharm 
Å ʋʇʈɸɺʃɽʅʀɽ ʊʈɽʅɸɾɽʈʆʄ 
1 - ʧʨʠ ʟʘʧʫʩʢʝ ʥʘʩ ʚʩʪʨʝʯʘʝʪ ɸʨʭʠʤʝʜ ï ʥʘʞʤʠʪʝ ʧʨʦʙʝʣ 
2 ï ʚʳʙʦʨ ʪʝʤʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ (ʧʦʢʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʦʜʥʘ ʪʝʤʘ - ʫʯʝʥʳʝ) ï 
ʩʪʨʝʣʦʯʢʠ ʚʚʝʨʭ, ʚʥʠʟ, ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʙʦʨʘ ʮʠʬʨʫ 9 
3 - ʚʳʙʦʨ ʪʝʦʨʠʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ï ʩʪʨʝʣʦʯʢʠ ʚʚʝʨʭ, ʚʥʠʟ, ʚʧʨʘʚʦ, ʚʣʝʚʦ, ʜʣʷ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʙʦʨʘ ʧʨʦʙʝʣ, ʚʝʨʥʫʪʴʩʷ ʥʘʟʘʜ ï ESC, ʧʝʨʝʡʪʠ ʢ ʪʝʩʪʫ ï 
ʮʠʬʨʘ 8 
4 ï ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʮʠʬʨʳ 1, 2, 3, 4, 5, 6 
1 ï ʤʝʥʷʝʪ 1 ʩ 2 2 ï ʤʝʥʷʝʪ 1ʩ 3 3 ï ʤʝʥʷʝʪ 1 ʩ 4  
4 ï ʤʝʥʷʝʪ 2 ʩ 3 5 ï ʤʝʥʷʝʪ 2 ʩ 4 6 ï ʤʝʥʷʝʪ 3 ʩ 4 
ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʪʚʝʪʘ ï ʧʨʦʙʝʣ 
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ʉʄɸʈʊ-ɹʆʈɼ ɼʃʗ ɼɽʊɽʁ ʉ ʅɸʈʋʐɽʅʀʗʄʀ ɿʈɽʅʀʗ 
ɼʤʠʪʨʠʝʚʘ ʆʣʴʛʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ 
ʅʦʚʦʩʠʙʠʨʩʢʘ "ʃʠʮʝʡ ˉ28" 

11ɹ ʢʣʘʩʩ 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʦʚʘ ʀʨʠʥʘ ʀʛʦʨʝʚʥʘ, ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ, ʣʠʮʝʡ ˉ28, ʚʳʩʰʘʷ 
ʢʚʘʣʠʬʠʢʘʮʠʷ. 

ɺʚʝʜʝʥʠʝ 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ: 
ʀʟʫʯʘʝʤʘʷ ʪʝʤʘ ʘʢʪʫʘʣʴʥʘ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʨʦʞʜʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ʅʘ ʵʪʦ ʤʦʛʫʪ 
ʧʦʚʣʠʷʪʴ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʄʦʡ ʧʨʦʝʢʪ 
ʧʦʤʦʞʝʪ ʚ ʨʘʟʚʠʪʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʜʝʪʝʡ ʩ ʆɺɿ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

¶ ʇʦ ʧʨʘʚʘʤ ʨʝʙʸʥʢʘ ɸʥʥʘ ʂʫʟʥʝʮʦʚʘ ʟʘʷʚʠʣʘ ʦ ʨʦʩʪʝ ʯʠʩʣʘ ʜʝʪʝʡ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʥʘ 9,4 ʈʌ. 

 
ʎʝʣʴ ʧʨʦʝʢʪʘ: 
ʉʦʟʜʘʪʴ ʨʘʟʚʠʚʘʶʱʠʡ ʩʤʘʨʪ-ʙʦʨʜ ʧʦʤʦʛʘʶʱʠʡ ʧʦʣʥʦʮʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠ 

ʧʦʟʥʘʚʘʪʴ ʤʠʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʧʫʪʸʤ 
ʧʦʟʥʘʥʠʷ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʠʥʞʝʥʝʨʥʦʛʦ 
ʨʝʰʝʥʠʷ. 
 

ɿʘʜʘʯʠ: 

¶ ʉʦʙʨʘʪʴ ʠ ʠʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʘʢʦʡ ʙʦʣʝʟʥʠ, ʢʘʢ ʘʤʙʣʠʦʧʠʷ; 

¶ ʋʟʥʘʪʴ ʫʚʣʝʯʝʥʠʷ ʠ ʠʥʪʝʨʝʩʳ ʨʝʙʸʥʢʘ; 

¶ ʉʜʝʣʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʧʦʜ ʠʥʪʝʨʝʩʳ ʨʝʙʸʥʢʘ; 
   

ɻʣʘʚʘ 1. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ɼʝʪʠ ʩ ʆɺɿ (ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ) ï ʵʪʦ ʜʝʪʠ, ʠʤʝʶʱʠʝ 

ʥʝʜʦʩʪʘʪʢʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʠʣʠ ʧʩʠʭʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ. 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷʤʠ 
ʇʦʪʝʨʷ ʟʨʝʥʠʷ ʬʦʨʤʠʨʫʝʪ ʩʚʦʝʦʙʨʘʟʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʚʦʣʝʚʦʡ ʩʬʝʨʳ, 

ʭʘʨʘʢʪʝʨʘ, ʯʫʚʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ. ʋ ʥʝʟʨʷʯʠʭ ʜʝʪʝʡ ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʠʛʨʝ, ʫʯʝʥʠʠ. 
ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʚʳʩʰʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʝʪ ʥʦʨʤʘʣʴʥʦ; 
ʧʨʝʦʙʣʘʜʘʝʪ ʘʙʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝʥʠʝ. ɿʚʫʢ ï ʦʩʥʦʚʥʦʡ ʬʘʢʪʦʨ ʦʨʠʝʥʪʠʨʦʚʢʠ. 
ʂʦʤʧʝʥʩʘʮʠʷ ʩʣʝʧʦʪʳ ï ʮʝʣʦʩʪʥʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʠʩʪʝʤʘ ʩʝʥʩʦʨʥʳʭ, 
ʤʦʪʦʨʥʳʭ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʙʝʥʢʫ ʘʜʝʢʚʘʪʥʦʝ ʠ 
ʘʢʪʠʚʥʦʝ ʦʪʨʘʞʝʥʠʝ ʚʥʝʰʥʝʛʦ ʤʠʨʘ. 

ʋ ʩʣʘʙʦʚʠʜʷʱʠʭ ʜʝʪʝʡ ʦʩʥʦʚʥʳʤ ʦʨʠʝʥʪʠʨʦʤ ʷʚʣʷʝʪʩʷ ʦʩʪʘʪʦʯʥʦʝ ʟʨʝʥʠʝ, 
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʝʪ ʦʩʷʟʘʥʠʝ. ʋʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ ʥʠʟʢʠʡ, ʭʘʨʘʢʪʝʨʥʘ 
ʨʘʩʩʝʷʥʥʦʩʪʴ ʠ ʧʘʩʩʠʚʥʦʩʪʴ ʠʥʪʝʨʝʩʦʚ. 

 
ɼʠʘʛʥʦʟ ʘʤʙʣʠʦʧʠʷ 
ɸʤʙʣʠʦʧʠʷ (çʣʝʥʠʚʳʡ ʛʣʘʟè) ï ʵʪʦ ʧʘʪʦʣʦʛʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʩʪʦʡʢʠʤ 

ʩʥʠʞʝʥʠʝʤ ʟʨʝʥʠʷ, ʥʝ ʧʦʜʜʘʶʱʠʤʩʷ ʣʝʯʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʦʯʢʦʚ 
ʠʣʠ ʢʦʥʪʘʢʪʥʳʭ ʣʠʥʟ). ʋʭʫʜʰʝʥʠʝ ʟʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʫʧʣʝʥʠʷ 
ʠʩʢʘʞʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʤʦʟʛ ʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʟʨʠʪʝʣʴʥʦʡ 
ʢʦʨʦʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ 
ʦʜʥʦʤ ʛʣʘʟʫ, ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʝʝ ʧʦʨʘʞʝʥʠʝ. 

ʇʨʠ ʘʤʙʣʠʦʧʠʠ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚʳʷʚʠʪʴ ʫ ʨʝʙʝʥʢʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ, 
ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʙʦʣʝʚʘʥʠʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʪʝʢʘʝʪ ʙʝʩʩʠʤʧʪʦʤʥʦ. ʀʥʦʛʜʘ 
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ʨʦʜʠʪʝʣʠ ʦʪʤʝʯʘʶʪ ʫ ʤʘʣʳʰʘ ʦʪʩʫʪʩʪʚʠʝ ʬʠʢʩʘʮʠʠ ʚʟʛʣʷʜʘ ʥʘ ʦʜʥʦʤ ʧʨʝʜʤʝʪʝ, 
ʥʘʨʫʰʝʥʠʝ ʮʚʝʪʦʚʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʜʝʟʦʨʠʝʥʪʘʮʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɸʤʙʣʠʦʧʠʷ ï ʦʧʘʩʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ 
ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʫ ʜʝʪʝʡ, ʥʦ ʠ ʫ ʣʶʜʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʈʘʥʥʷʷ 
ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʭʝʤʫ ʣʝʯʝʥʠʷ ʠ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʠʭ 
ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ. 

 
ʇʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ 

ʤʦʛʫʪ ʥʝʢʦʪʦʨʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ: 
1. ɸʤʝʪʨʦʧʠʷ - ʦʪʢʣʦʥʝʥʠʝ ʧʨʝʣʦʤʣʷʶʱʝʡ ʩʠʣʳ ʛʣʘʟʘ ʦʪ ʚʦʟʨʘʩʪʥʳʭ 

ʟʥʘʯʝʥʠʡ; 
2. ʂʦʩʦʛʣʘʟʠʝ; 
3. ɼʎʇ; 
4. ʅʘʨʫʰʝʥʠʝ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; 
5. 3 ʠ 4 ʩʪʝʧʝʥʴ ʥʝʜʦʥʦʰʝʥʥʦʩʪʠ ʨʝʙʸʥʢʘ; 
6. ʅʝʜʦʩʪʘʪʦʯʥʳʡ ʚʝʩ ʥʦʚʦʨʦʞʜʸʥʥʦʛʦ; 
7. ʅʘʣʠʯʠʝ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʙʣʠʟʢʠʭ 

ʨʦʜʩʪʚʝʥʥʠʢʦʚ (ʘʤʙʣʠʦʧʠʷ, ʢʦʩʦʛʣʘʟʠʝ, ʧʦʤʫʪʥʝʥʠʝ ʭʨʫʩʪʘʣʠʢʘ) 
8. ʅʘʣʠʯʠʝ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ(ʢʫʨʝʥʠʝ ʠ 

ʧʨʠʸʤ ʘʣʢʦʛʦʣʷ) ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʚʳʰʘʝʪ ʨʠʩʢʠ ʨʘʟʚʠʪʠʷ ʜʠʩʬʫʥʢʮʠʡ 
ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. 
ʈʝʢʦʤʝʥʜʘʮʠʠ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʩ ʆɺɿ 
ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʝʜʘʛʦʛʘ ʜʦʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʘʣʠʟʘʮʠʷ ʦʙʫʯʘʶʱʝʡ, ʨʘʟʚʠʚʘʶʱʝʡ ʠ ʚʦʩʧʠʪʳʚʘʶʱʝʡ 
ʬʫʥʢʮʠʡ, ʥʦ ʠ ʟʘʙʦʪʘ ʦʙ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ 
ʚʦʩʧʠʪʘʥʥʠʢʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʨʫʰʝʥʠʡ ʟʨʝʥʠʷ. 

ʉʨʝʜʠ ʜʝʪʝʡ ʩ ʆɺɿ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʟʨʝʥʠʷ 
ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʬʦʨʤʳ ʟʨʠʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʢʘʢ 

ʘʤʙʣʠʦʧʠʷ ʠ ʢʦʩʦʛʣʘʟʠʝ, ʙʣʠʟʦʨʫʢʦʩʪʴ (ʤʠʦʧʠʷ), ʜʘʣʴʥʦʟʦʨʢʦʩʪʴ (ʛʠʧʝʨʤʝʪʨʦʧʠʷ), 
ʙʣʠʟʦʨʫʢʠʡ ʠ ʜʘʣʴʥʦʟʦʨʢʠʡ ʘʩʪʠʛʤʘʪʠʟʤ, ʥʠʩʪʘʛʤ. ʋ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ 
ʜʝʪʝʡ ʵʪʠ ʥʘʨʫʰʝʥʠʷ - ʚʨʦʞʜʝʥʥʳʝ. 

¶ ɸʤʙʣʠʦʧʠʷ ï ʵʪʦ ʧʦʥʠʞʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʙʝʟ ʚʠʜʠʤʦʡ 
ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʠʣʠ ʨʝʬʨʘʢʮʠʦʥʥʦʡ ʦʩʥʦʚʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 
ʟʨʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʉʥʠʞʘʝʪʩʷ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ, ʩʢʦʨʦʩʪʴ, 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ, ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 
ʮʚʝʪʘ, ʬʦʨʤʳ, ʚʝʣʠʯʠʥʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʝʜʤʝʪʦʚ, 
ʦʚʣʘʜʝʥʠʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ. ʇʨʠ ʘʤʙʣʠʦʧʠʠ ʠ ʢʦʩʦʛʣʘʟʠʠ ʟʘ ʩʯʝʪ 
ʩʥʠʞʝʥʠʷ ʦʩʪʨʦʪʳ ʚʠʜʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ ʙʠʥʦʢʫʣʷʨʥʦʛʦ ʟʨʝʥʠʷ, ʧʦʣʷ 
ʚʟʦʨʘ, ʛʣʘʟʦʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʨʘʩʩʪʨʦʡʩʪʚʦ ʬʠʢʩʘʮʠʠ ʚʟʦʨʘ. 

¶ ʂʦʩʦʛʣʘʟʠʝ ïɻ ʪʦ ʥʘʨʫʰʝʥʠʝ ʛʣʘʟʦʜʚʠʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. ʅʝʪ 
ʯʝʪʢʦʛʦ ʚʠʜʝʥʠʷ ʧʨʝʜʤʝʪʦʚ. ɿʘʪʨʫʜʥʷʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 
ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʧʦʥʠʞʘʝʪʩʷ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ, ʨʘʟʚʠʚʘʝʪʩʷ 
ʘʤʙʣʠʦʧʠʷ ʢʦʩʷʱʝʛʦ ʛʣʘʟʘ, ʥʘʨʫʰʘʝʪʩʷ ʙʠʥʦʢʫʣʷʨʥʦʝ ʟʨʝʥʠʝ. 

¶ ɸʩʪʠʛʤʘʪʠʟʤï ʵʪʦ ʢʦʛʜʘ ʨʝʙʝʥʦʢ ʚʠʜʠʪ ʧʨʝʜʤʝʪʳ ʥʝʨʝʟʢʠʤʠ ʠʣʠ 
ʠʩʢʘʞʝʥʥʳʤʠ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʛʜʝ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ. ʇʨʠʯʠʥʘ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʩʪʠʛʤʘʪʠʟʤʘ - ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʢʦʣʦʛʣʘʟʥʳʭ 
ʤʳʰʮ. ɸʩʪʠʛʤʘʪʠʟʤ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʠʧʝʨʤʝʪʨʦʧʠʝʡ 
(ʜʘʣʴʥʦʟʦʨʢʦʩʪʴʶ) ʠʣʠ ʤʠʦʧʠʝʡ (ʙʣʠʟʦʨʫʢʦʩʪʴʶ). ʇʨʝʣʦʤʣʷʶʱʘʷ ʩʠʣʘ ʛʣʘʟʘ 
ʨʘʟʣʠʯʥʘ ʚ ʨʘʟʥʳʭ ʤʝʨʠʜʠʘʥʘʭ. ʅʘʣʠʯʠʝ ʘʩʪʠʛʤʘʪʠʟʤʘ ʦʙʲʷʩʥʷʝʪʩʷ 
ʘʩʩʠʤʝʪʨʠʝʡ ʦʧʪʠʯʝʩʢʦʛʦ (ʧʨʝʣʦʤʣʷʶʱʝʛʦ ʩʚʝʪ) ʘʧʧʘʨʘʪʘ ʛʣʘʟ, ʚ ʦʩʥʦʚʥʦʤ 
ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʦʛʦʚʠʮʳ. 
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¶ ɻʠʧʝʨʤʝʪʨʦʧʠʷ (ʜʘʣʴʥʦʟʦʨʢʦʩʪʴ). ɼʝʪʠ ʭʦʨʦʰʦ ʚʠʜʷʪ ʜʘʣʝʢʦ 
ʨʘʩʧʦʣʦʞʝʥʥʳʝ, ʧʣʦʭʦ ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʨʝʜʤʝʪʳ. ɼʘʣʴʥʦʟʦʨʢʠʡ ʛʣʘʟ 
ʥʘʧʨʷʛʘʝʪ ʩʚʦʶ ʘʢʢʦʤʦʜʘʮʠʶ ʜʣʷ ʷʩʥʦʛʦ ʚʠʜʝʥʠʷ, ʧʦʵʪʦʤʫ ʢʦʨʨʠʛʠʨʫʝʪʩʷ 
ʦʯʢʘʤʠ. ɼʝʪʠ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʯʪʝʥʠʠ, ʙʳʩʪʨʦ ʫʪʦʤʣʷʶʪʩʷ, 
ʚʦʟʥʠʢʘʶʪ ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ ʚ ʛʣʘʟʘʭ. 

¶ ʄʠʦʧʠʷ (ʙʣʠʟʦʨʫʢʦʩʪʴ). ɼʝʪʠ ð ʭʦʨʦʰʦ ʚʠʜʷʪ ʙʣʠʟʢʠʝ, ʧʣʦʭʦ- 
ʫʜʘʣʸʥʥʳʝ ʧʨʝʜʤʝʪʳ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʘʢʢʦʤʦʜʘʮʠʠ ʥʝ ʤʦʛʫʪ ʙʳʩʪʨʦ 
ʧʝʨʝʚʦʜʠʪʴ ʚʟʦʨ ʚʙʣʠʟʴ, ʚʜʘʣʴ (ʠʟʤʝʥʷʪʴ ʨʝʬʨʘʢʮʠʶ). ʇʨʠ ʤʠʦʧʠʠ ʥʘʨʫʰʘʝʪʩʷ 
ʟʨʝʥʠʝ ʚ ʩʫʤʝʨʢʘʭ. ʇʨʠ ʤʠʦʧʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʪʷʞʝʥʠʝ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ, ʵʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʠʪʘʥʠʷ ʩʝʪʯʘʪʢʠ ʠ ʩʥʠʞʝʥʠʶ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ. 

¶ ʅʠʩʪʘʛʤ - ʜʨʦʞʘʥʠʝ ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ (ʙʝʛʘʶʪ ʛʣʘʟʘ, ʩʫʜʦʨʦʛʘ) 
ʚʝʨʪʠʢʘʣʴʥʦ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ. ɼʝʪʠ ʥʝ ʤʦʛʫʪ ʬʠʢʩʠʨʦʚʘʪʴ ʚʟʛʣʷʜ ʥʘ 
ʧʨʝʜʤʝʪʝ, ʩʤʦʪʨʷʪ ʧʨʠ ʚʳʥʫʞʜʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʛʦʣʦʚʳ (ʢʘʢ ʫʜʦʙʥʦ). ʀʤ 
ʪʨʫʜʥʦ ʫʜʝʨʞʠʚʘʪʴ ʩʪʨʦʢʫ, ʬʠʢʩʠʨʦʚʘʪʴ ʚʟʦʨ ʚ ʦʜʥʦʡ ʪʦʯʢʝ. 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʥʘʨʫʰʝʥʠʡ ʩʪʨʘʜʘʝʪ: 

1. ʆʩʪʨʦʪʘ ʟʨʝʥʠʷ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʟʨʝʥʠʝ; 
2. ʎʚʝʪʦʦʱʫʱʝʥʠʝ; 
3. ʉʚʝʪʦʦʱʫʱʝʥʠʝ; 
4. ɹʠʥʦʢʫʣʷʨʥʦʝ ʟʨʝʥʠʝ; 

ʉʣʘʙʦʚʠʜʷʱʠʝ ʜʝʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʦʪ 0,05 (5%) 
ʜʦ 0,4 (40%) ʥʘ ʣʫʯʰʝ ʚʠʜʷʱʝʤ ʛʣʘʟʫ ʩ ʢʦʨʨʝʢʮʠʝʡ ʦʯʢʘʤʠ: 

1. ʆʩʪʨʦʪʘ ʟʨʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,05 ʜʦ 0,09 ʩ ʢʦʨʨʝʢʮʠʝʡ ʦʯʢʘʤʠ ʥʘ 
ʣʫʯʰʝ ʚʠʜʷʱʝʤ ʛʣʘʟʫ - ʦʪʤʝʯʘʶʪʩʷ ʩʣʦʞʥʳʝ ʥʘʨʫʰʝʥʠʷ ʟʨʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. 
ʅʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʫ ʥʠʭ ʩʫʞʝʥʦ ʧʦʣʝ ʟʨʝʥʠʷ, ʥʘʨʫʰʝʥʦ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʟʨʝʥʠʝ. ɺʩʝ ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ 
ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

2. ʆʩʪʨʦʪʘ ʟʨʝʥʠʷ ʦʪ 0,1 ʜʦ 0,2 ʩ ʢʦʨʨʝʢʮʠʝʡ ʦʯʢʘʤʠ ʥʘ ʣʫʯʰʝ 
ʚʠʜʷʱʝʤ ʛʣʘʟʫ - ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʚʘʣʠʜʘʤ, ʭʦʪʷ ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ ʫ ʥʠʭ ʚʳʰʝ. 
ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʦ ʤʥʦʛʠʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʦ ʪʠʬʣʦʣʦʛʠʠ ʟʨʝʥʠʝ ʜʦ 
0,2 ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ çʤʝʜʠʮʠʥʩʢʦʝ ʩʣʘʙʦʚʠʜʝʥʠʝè; 

3. ʆʩʪʨʦʪʘ ʟʨʝʥʠʷ ʦʪ 0,3 ʜʦ 0,4 ʩ ʢʦʨʨʝʢʮʠʝʡ ʦʯʢʘʤʠ ʥʘ ʣʫʯʰʝ 
ʚʠʜʷʱʝʤ ʛʣʘʟʫ. ʕʪʘ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʩʣʘʙʦʚʠʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʥʦʨʤʘʤ ʧʨʠʟʥʘʥʠʷ ʜʝʪʩʢʦʡ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʇʦʵʪʦʤʫ 
ʧʨʠʟʥʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠ 
ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʵʪʦʡ ʛʨʫʧʧʳ ʜʝʪʝʡ. 

¶ ʂ ʜʝʪʷʤ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʜʝʪʠ 
ʩ ʘʤʙʣʠʦʧʠʝʡ, ʢʦʩʦʛʣʘʟʠʝʤ. 

¶ ɼʘʞʝ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ ʚ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ 
ʟʘʜʝʨʞʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʘʪʴ ʠ ʟʘʧʦʤʠʥʘʪʴ ʬʦʨʤʫ, ʚʝʣʠʯʠʥʫ ʠ ʮʚʝʪʘ 
ʦʢʨʫʞʘʶʱʠʭ ʧʨʝʜʤʝʪʦʚ, ʦʮʝʥʠʚʘʪʴ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 
ʜʚʠʞʫʱʠʝʩʷ ʦʙʲʝʢʪʳ. 

 
ɻʣʘʚʘ 2. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ 
ʀʜʝʷ ʧʨʦʝʢʪʘ 
ʄʦʡ ʧʨʦʝʢʪ ʦʩʥʦʚʘʥ ʥʘ ʠʥʪʝʨʝʩʘʭ ʠ ʧʨʦʙʣʝʤʘʭ ʪʨʝʭʣʝʪʥʝʛʦ ʇʘʰʠ 

ʇʯʝʣʠʥʮʝʚʘ. ʋ ʤʘʣʴʯʠʢʘ ʩʝʨʴʸʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʟʨʝʥʠʷ, ʘʤʙʣʠʦʧʠʷ (ʣʝʥʠʚʳʡ ʛʣʘʟ), ʠ 
ʢʦʩʦʛʣʘʟʠʝ. ʌʘʢʪʠʯʝʩʢʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʇʘʰʘ ʚʦʩʧʨʠʥʠʤʘʝʪ ʤʠʨ, ʚʠʜʷ ʪʦʣʴʢʦ 
ʩʠʣʫʵʪʳ ʦʙʲʝʢʪʦʚ ʠ ʣʶʜʝʡ. ʇʨʠ ʵʪʦʤ ʦʥ ʭʦʜʠʪ ʚ ʜʝʪʩʢʠʡ ʩʘʜ ʠ ʜʣʷ ʩʚʦʝʛʦ ʚʦʟʨʘʩʪʘ ʦʥ 
ʟʜʦʨʦʚʦ ʨʘʟʚʠʪ. ʇʨʦʙʣʝʤʦʡ ʇʘʚʣʘ ʠ ʜʨʫʛʠʭ ʜʝʪʝʡ ʩ ʪʘʢʠʤ ʞʝ ʜʠʘʛʥʦʟʦʤ ʷʚʣʷʶʪʩʷ 
ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʨʝʥʠʷ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʧʦʣʫʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʚʥʝʰʥʝʤ ʤʠʨʝ. ʂʦʥʝʯʥʦ, ʜʣʷ ʨʝʙʷʪ ʵʪʘ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʦʡ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʧʦʢʘ 
ʝʝ ʦʩʦʟʥʘʪʴ. ɿʘʪʦ ʝʝ ʦʩʦʟʥʘʶʪ ʠʭ ʨʦʜʠʪʝʣʠ, ʚʝʜʴ ʦʥʠ ʭʦʪʷʪ ʜʘʪʴ ʩʚʦʠʤ ʜʝʪʷʤ 
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ʤʘʢʩʠʤʫʤ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɺ ʩʣʫʯʘʝ ʩ ʘʤʙʣʠʦʧʠʝʡ ʫ ʨʦʜʠʪʝʣʝʡ ʬʘʢʪʠʯʝʩʢʠ ʥʝʪ 
ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʦʤʦʛʘʶʱʠʭ ʠʭ ʜʝʪʷʤ ʧʦʣʥʦʮʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʠʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 
ʚʦʟʨʘʩʪʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ ʠ ʧʨʠ ʵʪʦʤ ʪʨʝʥʠʨʦʚʘʪʴ ʟʨʝʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ 
ʚʳʷʚʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷ ʧʨʝʜʣʘʛʘʶ ʩʦʟʜʘʪʴ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʩʤʘʨʪ-ʙʦʨʜ. ʉ 
ʝʛʦ ʧʦʤʦʱʴʶ ʨʝʙʸʥʦʢ ʧʦʣʥʦʮʝʥʥʦ ʧʦʣʫʯʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ, 
ʣʦʛʠʯʝʩʢʦʝ, ʠʥʞʝʥʝʨʥʦʝ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʷ; ʛʨʘʤʦʪʥʫʶ ʩʚʷʟʥʫʶ ʨʝʯʴ; 
ʫʩʠʜʯʠʚʦʩʪʴ; ʫʤʝʥʠʝ ʦʧʨʝʜʝʣʷʪʴ ʧʨʝʜʤʝʪ ʥʘ ʦʱʫʧʴ; ʩʝʥʩʠʪʠʚʥʫʶ ʤʦʪʦʨʠʢʫ; 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʚʳʢʠ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ ʵʪʦʤ ʪʨʝʥʠʨʫʷ ʠ ʥʘʧʨʷʛʘʷ ʤʳʰʮʳ 
ʛʣʘʟ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʨʝʥʠʷ. 

 
ʆʧʠʩʘʥʠʝ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ: 
ʇʨʦʪʦʪʠʧ ʠʤʝʝʪ ʬʦʨʤʫ ʢʫʙʘ ʠ 5 ʨʘʙʦʯʠʭ ʩʪʦʨʦʥ 
ʉʦʩʪʘʚ: 

1. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʤʦʜʫʣʴ ʯʘʩʦʚ (ʘʥʘʣʦʛʦʚʳʝ), ʠʛʨʘ çʊʘʥʛʨʘʤè 
(ʛʦʣʦʚʦʣʦʤʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʝʤʠ ʧʣʦʩʢʠʭ ʬʠʛʫʨ, ʢʦʪʦʨʳʝ ʩʢʣʘʜʳʚʘʶʪ 
ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʛʦʡ, ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʬʠʛʫʨʳ), ʘ ʪʘʢʞʝ 
ʚʥʫʪʨʠ ʥʘʭʦʜʷʪʩʷ ʜʚʘ ʤʝʰʦʯʢʘ ʩ ʤʦʨʩʢʠʤʠ ʦʙʠʪʘʪʝʣʷʤʠ ʠ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ 

2. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʧʘʥʝʣʴ ʩ ʦʙʲʸʤʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʠʤʚʦʣʘʤʠ 
ʠ ʮʠʬʨʘʤʠ ʥʘ ʤʘʛʥʠʪʘʭ, ʘ ʪʘʢʞʝ ʩʯʸʪʳ 

3. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʧʘʥʝʣʴ ʩ ʦʙʲʸʤʥʳʤʠ ʙʫʢʚʘʤʠ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ 
ʥʘ ʤʘʛʥʠʪʘʭ 

4. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʧʘʥʝʣʴ ʩ ʯʘʩʘʤʠ ʠ ʚʩʪʘʚʥʳʤ ʮʠʬʝʨʙʣʘʪʦʤ, ʘ ʪʘʢʞʝ 
ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʞʠʚʦʪʥʳʭ 

5. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʧʘʥʝʣʴ ʩ ʜʚʫʭʧʦʟʠʮʠʦʥʥʳʤ ʢʦʤʤʫʪʘʮʠʦʥʥʳʤ 
ʘʧʧʘʨʘʪʦʤ(ʚʳʢʣʶʯʘʪʝʣʴ), ʪʦʯʢʘ ʨʘʟʲʸʤʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ 
(ʚʠʣʢʘ ʠ ʰʪʝʧʩʝʣʴ), ʠʤʠʪʘʮʠʷ ʜʚʝʨʠ ʩ ʨʫʯʢʦʡ ʠ ʟʘʜʚʠʞʢʦʡ, ʦʪʢʘʪʥʦʡ ʨʦʣʠʢ  
ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʭ ʥʘʚʳʢʦʚ: 
 

¶ ʀʟʫʯʘʷ ʘʥʘʣʦʛʦʚʳʝ ʯʘʩʳ, ʜʝʪʠ ʨʘʟʚʠʚʘʶʪ ʣʦʛʠʢʫ, ʚʥʠʤʘʥʠʝ, ʫʯʘʪʩʷ 
ʦʧʨʝʜʝʣʷʪʴ ʚʨʝʤʷ. ʉʢʣʘʜʳʚʘʥʠʝ ʧʦ ʪʘʥʛʨʘʤ ʩʭʝʤʘʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 
ʫʩʠʜʯʠʚʦʩʪʠ, ʚʥʠʤʘʥʠʷ, ʚʦʦʙʨʘʞʝʥʠʷ, ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʤʦʛʘʝʪ 
ʩʦʟʜʘʚʘʪʴ ʮʝʣʦʝ ʠʟ ʯʘʩʪʝʡ ʠ ʧʨʝʜʚʠʜʝʪʴ ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪ ʩʚʦʝʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʠʪ ʩʣʝʜʦʚʘʪʴ ʧʨʘʚʠʣʘʤ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʧʦ ʠʥʩʪʨʫʢʮʠʠ. ɺʩʝ ʵʪʠ 
ʥʘʚʳʢʠ ʥʝʦʙʭʦʜʠʤʳ ʨʝʙʝʥʢʫ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ ʚ ʰʢʦʣʝ, ʜʘ ʠ ʚʦ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ. 
ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʪʴʤʠ ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʜʘʥʥʘʷ ʠʛʨʘ ʨʘʟʚʠʚʘʝʪ ʫʤʩʪʚʝʥʥʳʝ ʠ 
ʨʝʯʝʚʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʫ ʜʝʪʝʡ. ʌʠʛʫʨʢʠ ʞʠʚʦʪʥʳʭ ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ 
ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ. ʂʦʛʜʘ ʚʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪʝ ʨʝʙʝʥʢʫ, ʢʘʢ çʨʘʟʛʦʚʘʨʠʚʘʝʪè 
ʞʠʚʦʪʥʦʝ, ʧʦʧʨʦʩʠʪʝ ʝʛʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʵʪʦ ʚʩʣʫʭ. ʊʘʢʦʝ ʫʧʨʘʞʥʝʥʠʝ 
ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʝʯʝʚʦʛʦ ʘʧʧʘʨʘʪʘ ʨʝʙʝʥʢʘ. ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, 
ʬʠʛʫʨʢʠ ʞʠʚʦʪʥʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʨʫʢ ʠ ʢʦʦʨʜʠʥʘʮʠʠ 
ʜʚʠʞʝʥʠʡ. ʆʯʝʥʴ ʧʦʣʝʟʥʳʤ ʙʫʜʝʪ ʫʧʨʘʞʥʝʥʠʝ ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʬʠʛʫʨʦʢ 
ʞʠʚʦʪʥʳʭ ʥʘ ʛʨʫʧʧʳ. ʆʥʦ ʧʦʤʦʞʝʪ ʨʝʙʝʥʢʫ ʨʘʟʚʠʪʴ ʥʘʚʳʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 
ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʆʥ ʥʘʯʥʝʪ ʧʦʥʠʤʘʪʴ, ʧʦ ʢʘʢʠʤ ʧʨʠʟʥʘʢʘʤ ʞʠʚʦʪʥʳʝ 
ʜʝʣʷʪʩʷ ʥʘ ʜʦʤʘʰʥʠʭ ʠ ʜʠʢʠʭ, ʭʠʱʥʳʭ ʠ ʪʨʘʚʦʷʜʥʳʭ ʠ ʪ.ʧ. 

¶ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ ʧʦʟʚʦʣʷʶʪ ʟʘʢʨʝʧʣʷʪʴ ʫʤʝʥʠʷ 
ʧʝʨʝʩʯʠʪʳʚʘʪʴ ʧʨʝʜʤʝʪʳ, ʩʦʦʪʥʦʩʠʪʴ ʯʠʩʣʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ, ʫʪʦʯʥʷʪʴ ʚ ʧʘʤʷʪʴ 
ʦʙʨʘʟ ʮʠʬʨ. ʈʘʟʚʠʚʘʶʪ ʚʠʟʫʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʚʦʩʧʨʠʷʪʠʝ, 
ʚʝʩʪʠʙʫʣʷʨʥʫʶ ʠ ʧʨʦʧʨʠʦʮʝʧʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʨʝʙʝʥʢʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʤʦʪʦʨʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʨʘʟʚʠʪʠʝ ʚʥʠʤʘʥʠʷ, ʫʣʫʯʰʝʥʠʝ 
ʨʘʙʦʪʳ ʧʘʤʷʪʠ ʠ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʨʘʟʚʠʪʠʝ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ, ʤʝʣʢʦʡ 
ʤʦʪʦʨʠʢʠ. ʉʯʝʪʳ ʜʣʷ ʜʝʪʝʡ ʥʫʞʥʳ ʜʣʷ ʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʊʘʢʘʷ 
ʠʛʨʘ ʦʪʣʠʯʥʦ ʨʘʟʚʠʚʘʝʪ ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ, ʘʙʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝʥʠʝ ʠ 
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ʩʝʥʩʦʤʦʪʦʨʥʫʶ ʢʦʦʨʜʠʥʘʮʠʶ, ʧʘʤʷʪʴ ʠ ʬʘʥʪʘʟʠʶ, ʘ ʪʘʢʞʝ ʫʩʠʜʯʠʚʦʩʪʴ. ʂʨʦʤʝ 
ʪʦʛʦ, ʵʪʦ ʭʦʨʦʰʠʡ ʩʧʦʩʦʙ ʧʦʟʥʘʢʦʤʠʪʴ ʨʝʙʸʥʢʘ ʩ ʦʩʥʦʚʥʳʤʠ ʮʚʝʪʘʤʠ.  

¶ ʋʩʚʦʝʥʠʝ ʙʫʢʚ ï ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʬʫʥʜʘʤʝʥʪ, ʥʘ ʢʦʪʦʨʦʤ ʩʪʨʦʠʪʩʷ 
ʙʦʣʝʝ ʫʩʧʝʰʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʙʫʜʫʱʝʤ. ʂʘʢ ʟʚʝʥʦ ʚ ʮʝʧʠ ʷʟʳʢʦʚʦʛʦ ʨʘʟʚʠʪʠʷ, 
ʘʣʬʘʚʠʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʢʨʳʚʘʝʪ ʜʚʝʨʠ ʢ ʯʪʝʥʠʶ ʠ ʧʠʩʴʤʫ, ʥʦ ʠ ʦʙʫʯʘʝʪ ʘʥʘʣʠʟʫ, 
ʣʦʛʠʢʝ ʠ ʧʦʥʠʤʘʥʠʶ. ʈʘʟʚʠʚʘʝʪ ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ. 

¶ ɺʳʢʣʶʯʘʪʝʣʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʨʝʙʝʥʢʘ, ʝʛʦ ʢʦʦʨʜʠʥʘʮʠʠ 
ʜʚʠʞʝʥʠʡ ʠ ʤʦʪʦʨʠʢʠ. ʈʝʙʝʥʦʢ ʫʯʠʪʩʷ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʚʳʢʣʶʯʘʪʝʣʴ, ʠ 
ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥ ʚʣʠʷʝʪ ʥʘ ʩʚʝʪ. ʇʦʩʪʝʧʝʥʥʦ, ʠʛʨʘʷ ʩ ʚʳʢʣʶʯʘʪʝʣʝʤ, ʨʝʙʝʥʦʢ 
ʨʘʟʚʠʚʘʝʪ ʩʚʦʠ ʥʘʚʳʢʠ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʫʯʠʪʩʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ɺʠʣʢʘ ʠ 
ʰʪʝʧʩʝʣʴ, ʪʘʢ ʞʝ ʨʘʟʚʠʚʘʶʪ ʤʦʪʦʨʠʢʫ ʠ ʧʦʟʚʦʣʷʶʪ ʥʘʫʯʠʪʴʩʷ ʧʨʘʚʠʣʴʥʦ 
ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 
ɿʘʜʘʯʠ: 
 

1. ɿʘʜʘʯʠ ʠʛʨʳ ʩ ʯʘʩʘʤʠ: 

¶ ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʪʝʨʤʠʥʘʤʠ çʤʠʥʫʪʘè, çʯʘʩʦʚʘʷ ʠ ʤʠʥʫʪʥʘʷ 
ʩʪʨʝʣʢʘè, çʮʠʬʝʨʙʣʘʪè 

¶ ʋʪʦʯʥʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʨʝʤʝʥʠ 

¶ ʆʙʫʯʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʘ ʧʦʜʩʯʝʪʘ ʤʠʥʫʪ, ʬʠʢʩʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʩ 
ʧʦʤʦʱʴʶ ʩʪʨʝʣʦʢ ʥʘ ʮʠʬʝʨʙʣʘʪʝ 

¶ ʈʘʩʰʠʨʝʥʠʝ ʢʨʫʛʦʟʦʨʘ 

¶ ʋʣʫʯʰʝʥʠʝ ʨʝʯʝʚʳʭ ʥʘʚʳʢʦʚ ʠ ʤʦʪʦʨʠʢʠ ʧʘʣʴʮʝʚ ʨʫʢ 

¶ ʈʘʟʚʠʪʠʝ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, 
ʩʨʘʚʥʠʚʘʪʴ, ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʠʪʴ 

 
2. ɿʘʜʘʯʠ ʠʛʨʳ çʊʘʥʛʨʘʤè: 

¶ ʌʦʨʤʠʨʫʝʪ ʫʤʝʥʠʝ ʚʳʢʣʘʜʳʚʘʪʴ ʢʘʨʪʠʥʢʠ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
ʬʠʛʫʨ 

¶ ʉʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʘ ʩʦʩʪʘʚʣʝʥʠʷ ʬʠʛʫʨ ʧʦ ʦʙʨʘʟʮʫ 

¶ ʈʘʟʚʠʚʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ 

¶ ʊʨʝʥʠʨʫʝʪ ʟʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨ (ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʬʦʨʤʫ 
ʬʠʛʫʨʳ ʠ ʝʸ ʨʘʟʤʝʨʳ) 

¶ ʈʘʟʚʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʠ ʚʦʦʙʨʘʞʝʥʠʝ 

¶ ʇʦʤʦʛʘʝʪ ʨʘʟʚʠʪʠʶ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ 
 
3. ɿʘʜʘʯʠ ʠʛʨʳ ʩ ʙʫʢʚʘʤʠ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: 

¶ ɿʘʢʨʝʧʠʪʴ ʟʥʘʥʠʷ ʦ ʙʫʢʚʘʭ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ 

¶ ʈʘʩʰʠʨʠʪʴ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ 

¶ ʅʘʫʯʠʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʩʪʠ ʠ ʫʩʠʜʯʠʚʦʩʪʠ, ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʚʥʠʤʘʥʠʷ 

¶ ʇʦʤʦʯʴ ʚ ʦʚʣʘʜʝʥʠʠ ʯʪʝʥʠʝʤ 

¶ ʈʘʟʚʠʪʴ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, ʩʣʫʭʦʚʫʶ ʠ ʟʨʠʪʝʣʴʥʫʶ ʧʘʤʷʪʴ, 
ʚʦʦʙʨʘʞʝʥʠʝ, ʦʙʨʘʟʥʦʝ ʠ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʬʦʥʝʤʘʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ, 
ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ 
ʉʨʘʚʥʝʥʠʝ: 
ʗ ʠʟʫʯʠʣʘ ʤʥʦʛʦ ʨʘʟʚʠʚʘʶʱʠʭ ʜʝʪʩʢʠʭ ʠʛʨʫʰʝʢ ʠ ʧʦʦʙʱʘʣʘʩʴ ʩʦ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ - ʧʩʠʭʦʣʦʛʘʤʠ. ʄʦʡ ʩʤʘʨʪ-ʙʦʨʜ ʭʦʨʦʰ ʚʦ ʤʥʦʛʠʭ ʘʩʧʝʢʪʘʭ. ʊʘʢ ʢʘʢ 
ʠʟʜʝʣʠʝ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʜʝʪʝʡ ʩ ʆɺɿ, ʢ ʥʝʤʫ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 
ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪ ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ ʨʫʢ. ʋ ʢʦʥʢʫʨʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʨʘʟʣʠʯʥʳʝ 
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ʢʥʦʧʦʯʢʠ, ʚʝʨʝʚʢʠ, ʰʘʨʠʢʠ ʠ ʪ. ʜ. ʋ ʤʝʥʷ ʞʝ, ʵʪʦ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 
ʤʝʭʘʥʠʟʤʳ: 

¶ ɹʫʢʚʳ ʠ ʮʠʬʨʳ ʥʘ ʤʘʛʥʠʪʘʭ 

¶ ʏʘʩʳ 

¶ ʂʦʥʝʯʥʦ ʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʥʦʧʦʯʢʠ 

¶ ʉʯʝʪʳ 
ʕʪʦ ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʨʝʙʝʥʢʘ ʩ ʦʚʟ ʠ ʧʣʦʭʠʤ ʟʨʝʥʠʝʤ (ʘʤʙʣʠʦʧʠʷ). ʄʥʝ 

ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʦʙʘʚʠʪʴ ʢʥʦʧʦʯʢʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʨʝʙʝʥʢʘ, ʪʘʢ ʢʘʢ ʜʝʪʠ 
ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʦʪʚʣʝʢʘʶʪʩʷ ʦʪ 
ʨʘʟʣʠʯʥʳʭ ʠʛʨ ʠ ʜʝʣ. ʗ ʫʚʝʨʝʥʘ ʚ ʪʦʤ, ʯʪʦ ʤʦʡ ʧʨʦʝʢʪ ʧʦʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ 
ʧʨʦʙʣʝʤʘʤʠ ʟʜʦʨʦʚʴʷ ʇʘʰʠ. 

 
ɻʣʘʚʘ 3. ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

1. ʌʘʥʝʨʘ 
2. ʂʣʝʡ 
3. ʊʢʘʥ ɹ
4. ʅʘʙʦʨ ʠʛʨʫʰʝʢ çɾʠʚʦʪʥʳʝ ʣʝʩʘè 
5. ʅʘʙʦʨ ʠʛʨʫʰʝʢ çʄʦʨʩʢʠʝ ʦʙʠʪʘʪʝʣʠè 
6. ʎʚʝʪʥʘʷ ʙʫʤʘʛʘ 
7. ʂʘʨʪʦʥ 
8. ʏʘʩʳ 
9. ʄʘʛʥʠʪʥʘʷ ʜʦʩʢʘ 
10. ɹʫʢʚʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʥʘ ʤʘʛʥʠʪʘʭ 
11. ʎʠʬʨʳ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʢʠ ʥʘ ʤʘʛʥʠʪʘʭ 
12. ʈʘʤʢʘ-ʚʢʣʘʜʳʰ çʏʘʩʳ-ʮʠʬʨʳè 
13. ʉʯʸʪʳ 
14. ʂʨʝʧʝʞ 
15. ʄʘʣʝʥʴʢʘʷ ʨʫʯʢʘ 
16. ɺʳʢʣʶʯʘʪʝʣʴ 
17. ɺʠʣʢʘ ʠ ʰʪʝʧʩʝʣʴ 
18. ʆʪʢʘʪʥʦʡ ʨʦʣʠʢ 
19. ɿʘʜʚʠʞʢʘ 
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ʉʪʨʘʪʝʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘ: 
1. ʇʦʢʫʧʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ 
2. ʉʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʚ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʠ 
3. ʇʦʜʛʦʪʦʚʢʘ ʤʘʪʝʨʠʘʣʦʚ 
4. ʉʦʟʜʘʥʠʝ 3D ʬʠʛʫʨ 
5. ʉʙʦʨʢʘ ʢʫʙʘ ʠʟ ʬʘʥʝʨʳ (ʩ ʧʦʤʦʱʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ 

ʩʪʘʥʢʘ) 
6. ʋʩʪʘʥʦʚʢʘ ʤʝʭʘʥʠʟʤʦʚ 
7. ʉʙʦʨʢʘ ʚʩʝʭ ʜʝʪʘʣʝʡ 

 
ɿʘʢʣʶʯʝʥʠʝ  
ʎʝʣʴ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ð ʵʪʦ ʩʦʟʜʘʥʠʝ ʨʘʟʚʠʚʘʶʱʝʡ ʠʛʨʫʰʢʠ ʜʣʷ ʜʝʪʝʡ ʩ 

ʘʤʙʣʠʦʧʠʝʡ. ʗ ʩʦʟʜʘʣʘ ʩʦʚʨʝʤʝʥʥʳʡ ʨʘʟʚʠʚʘʶʱʠʡ ʩʤʘʨʪ-ʙʦʨʜ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 
ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʞʝʥʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 
ʧʦʟʥʘʥʠʷ ʪʘʢʪʠʣʴʥʳʭ ʦʱʫʱʝʥʠʡ, ʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʥʞʝʥʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʨʘʟʚʠʪʠʝ 
ʛʨʘʤʦʪʦʡ ʩʚʷʟʥʦʡ ʨʝʯʠ ʫ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʙʸʥʢʘ ʩ 

ʘʤʙʣʠʦʧʠʝʡ ʠ ʢʦʩʦʛʣʘʟʠʝʤ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠè // ɽʢʘʪʝʨʠʥʘ 

ɹʘʨʘʥʦʚʩʢʘʷ: ʩʘʡʪ. ï URL: 1. https://www.maam.ru/detskijsad/rekomendaci-po-

ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʎʝʥʘ 

ʌʘʥʝʨʘ 560 

ʂʣʝʡ 210 

ʊʢʘʥʴ 95 

ʅʘʙʦʨ ʠʛʨʫʰʝʢ çɾʠʚʦʪʥʳʝ 
ʣʝʩʘè 

379 

ʅʘʙʦʨ ʠʛʨʫʰʝʢ çʄʦʨʩʢʠʝ 
ʦʙʠʪʘʪʝʣʠè 

260 

ʎʚʝʪʥʘʷ ʙʫʤʘʛʘ 103 

ʂʘʨʪʦʥ 137 

ʏʘʩʳ 195 

ʄʘʛʥʠʪʥʘʷ ʜʦʩʢʘ 220 

ɹʫʢʚʳ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ 
ʥʘ ʤʘʛʥʠʪʘʭ 

135 

ʎʠʬʨʳ ʠ ʤʘʪ.ʩʠʤʚʦʣʳ ʥʘ 
ʤʘʛʥʠʪʘʭ 

135 

ʈʘʤʢʘ-ʚʢʣʘʜʳʰ çʏʘʩʳ-
ʮʠʬʨʳè 

180 

ʉʯʸʪʳ 140 

ʂʨʝʧʝʞ 16 

ʈʫʯʢʘ 80 

ɺʳʢʣʶʯʘʪʝʣʴ 100 

ɺʠʣʢʘ ʠ ʰʪʝʧʩʝʣʴ 89 

ʆʪʢʘʪʥʦʡ ʨʦʣʠʢ 27 

ɿʘʜʚʠʞʢʘ 41 

ʆʧʪʦʚʘʷ ʩʪʦʠʤʦʩʪʴ 5118,3 

ʈʦʟʥʠʯʥʘʷ ʩʪʦʠʤʦʩʪʴ 5583,6 
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sozdaniyu-specialnyh-uslovii-dlja-rebenka-s-ambliopiei-i-kosoglaziem-v-obrazovatelnoi-

organizaci.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

2. çʈʘʟʚʠʪʠʝ ʟʨʠʪʝʣʴʥʳʭ ʠ ʢʦʤʧʝʥʩʘʪʦʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫ ʜʝʪʝʡ ʩ ʆɺɿ 

(ʩʣʘʙʦʚʠʜʷʱʠʝ ʩ ʢʦʩʦʛʣʘʟʠʝʤ ʠ ʘʤʙʣʠʦʧʠʝʡ) ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʛʨ ʠ 

ʪʨʝʥʘʞʝʨʦʚè // ʏʫʢʘʥʦʚʘ ʅʘʪʘʣʴʷ ʖʨʴʝʚʥʘ: ʩʘʡʪ. ï URL: https://nsportal.ru/detskii-

sad/korrektsionnaya-pedagogika/2020/02/06/razvitie-zritelnyh-i-kompensatornyh-

vozmozhnostey (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

3. ʇʘʨʘʭʠʥʘ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ ʆʧʫʙʣʠʢʦʚʘʥʘ ʩʪʘʪʴʷ: 2 ʠʶʥʷ 2017 ʛʦʜʘ 

çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʫʯʝʥʠʶ ʜʝʪʝʡ ʩ ʆɺɿ (ʥʘʨʫʰʝʥʠʝ ʟʨʝʥʠʷ)è // ʇʘʨʘʭʠʥʘ ɽʣʝʥʘ 

ʉʝʨʛʝʝʚʥʘ: ʩʘʡʪ. ï URL: 3. https://www.prodlenka.org/metodicheskie-razrabotki/260220-

rekomendacii-po-obucheniju-detej-s-ovz-narush (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

4. çɸʤʙʣʠʦʧʠʷ ʫ ʜʝʪʝʡè // ʊʠʪʦʚʘ ɽʢʘʪʝʨʠʥʘ ʉʝʨʛʝʝʚʥʘ: ʩʘʡʪ. ï URL: 

https://legeartis-don.ru/media/blog/info/ambliopiya-y-detey.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

23.04.2024) 

5. ʈʀɸ ʅʦʚʦʩʪʠ: ʩʘʡʪ. ï URL: https://ria.ru/20210430/deti-1730713092.html 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

 

 

 

ʂʆʉʄʆʇʆʃʆɿ 

ɽʛʦʨʦʚʘ ɼʘʨʴʷ ɺʘʣʝʨʴʝʚʥʘ, ɺʦʨʦʥʠʥ ɸʣʝʢʩʘʥʜʨ ʉʝʨʛʝʝʚʠʯ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʩʨʝʜʥʷʷ ʰʢʦʣʘ ˉ18 
9 ʢʣʘʩʩ 
ʛ. ʇʝʥʟʘ 

440028, ʛ. ʇʝʥʟʘ, ʫʣ. ɹʝʣʷʝʚʘ, 43 
ʪʝʣ.: (8412) 49-88-73; ʝ-mail: school18@guoedu.ru 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʦʨʦʥʠʥʘ ʅʘʪʘʣʴʷ ɺʘʣʝʨʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʩʨ. ʰʢʦʣʳ 
ˉ18 ʛ. ʇʝʥʟʳ. 

e-mail: natali_voronina8@mail.ru 
 

ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 
ʦʪʢʨʳʪʦʛʦ ʢʦʩʤʦʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 
ʄʦʜʝʣʴ ʢʦʩʤʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʤʦʥʦʨʝʣʴʩ. 
ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ 

ʧʝʨʝʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 
ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʜʦʣʴ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʚ 
ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʛʦ ʢʦʩʤʦʩʘ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 
ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʚʷʟʴʶ ʩ ʚʥʝʰʥʝʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʦʥʦʨʝʣʴʩʘ. ʄʦʥʦʨʝʣʴʩ ʚ ʨʘʙʦʪʝ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʫʶ ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʣʝʥʪʫ, ʧʨʠʢʨʝʧʣʷʝʤʫʶ ʢ ʢʦʨʧʫʩʫ 
ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʧʦʨ. 
ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʧʦʩʪʨʦʝʥʠʷ ʨʦʙʦʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʥʦʨʝʣʴʩʘ ʠʤʝʝʪ 

mailto:school18@guoedu.ru
mailto:natali_voronina8@mail.ru
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ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ:  

¶ ʤʦʥʦʨʝʣʴʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʸʞʥʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʚʷʟʴ ʨʦʙʦʪʘ ʩ 
ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ; 

¶ ʝʩʣʠ ʩʪʘʥʮʠʷ ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʪʦ ʤʦʥʦʨʝʣʴʩ ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʦʣʦʞʝʥ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʮʠʠ ʧʦ ʩʧʠʨʘʣʠ, ʧʦʜʦʙʥʦ ʚʠʥʪʫ ɸʨʭʠʤʝʜʘ; 

¶ ʤʦʥʦʨʝʣʴʩ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ 
ʧʝʨʝʤʝʱʘʶʱʝʡʩʷ ʧʣʘʪʬʦʨʤʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʚʝʩ ʢʦʥʩʪʨʫʢʮʠʠ. 
ʄʦʥʦʨʝʣʴʩ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʦʢʨʫʛ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ ʩʪʘʥʮʠʠ ʧʦ 

ʩʧʠʨʘʣʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʠʤʦʩʪʴ ʨʫʢʠ-ʤʘʥʠʧʫʣʷʪʦʨʘ ʚ 
ʩʦʩʪʘʚʝ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʧʣʘʪʬʦʨʤʝ ʜʦ ʣʶʙʦʡ ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʪʘʥʮʠʠ ʦʪ ʦʜʥʦʛʦ, ʣʠʙʦ ʦʪ ʜʨʫʛʦʛʦ ʚʠʪʢʘ ʤʦʥʦʨʝʣʴʩʘ ʚʦʢʨʫʛ ʩʪʘʥʮʠʠ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ 
ʪʘʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʦʨʝʣʴʩʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢʠʭ-ʣʠʙʦ ʙʦʢʦʚʳʭ 
ʧʝʨʝʜʚʠʞʝʥʠʡ ʧʣʘʪʬʦʨʤʳ, ï ʣʶʙʘʷ ʪʦʯʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʮʠʠ ʜʦʩʪʠʞʠʤʘ ʩ ʦʜʥʦʛʦ 
ʠʟ ʚʠʪʢʦʚ ʤʦʥʦʨʝʣʴʩʘ ʚʦʢʨʫʛ ʩʪʘʥʮʠʠ. 

ʆʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʧʣʘʪʬʦʨʤʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦʡ 
ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʤʦʥʦʨʝʣʴʩʦʤ. ʊʘʢʘʷ ʩʚʷʟʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʦʩʪʳʤ 
ʤʝʭʘʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʧʨʠʞʠʤʥʳʭ ʢʘʪʢʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʢʦʩʤʠʯʝʩʢʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʩʪʦʪʝ ʨʝʘʣʠʟʫʝʤʳʭ 
ʨʝʰʝʥʠʡ ʩ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʢʠ ʚʤʝʩʪʦ 
ʵʣʝʢʪʨʦʥʠʢʠ. ʇʣʘʪʬʦʨʤʘ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʤʦʥʦʨʝʣʴʩʝ ʩ ʧʦʤʦʱʴʶ ʧʨʠʞʠʤʥʳʭ 
ʚʘʣʠʢʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʝʪ ʫʧʨʫʛʘʷ ʩʠʣʘ ʧʨʠʞʠʤʥʳʭ ʧʨʫʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 
ʢʘʞʜʦʤ ʧʨʠʞʠʤʥʦʤ ʚʘʣʠʢʝ. 

ʇʝʨʝʜʚʠʞʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʪʦʯʝʢ ʢʨʝʧʣʝʥʠʷ 
(ʟʘʮʝʧʣʝʥʠʷ) ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʪʝʨʠ ʩʚʷʟʠ ʩʦ ʩʪʘʥʮʠʝʡ ʚ ʩʣʫʯʘʝ 
ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʢʨʝʧʣʝʥʠʡ. ʆʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʪʳʨʸʭ 
ʪʦʯʝʢ ʢʨʝʧʣʝʥʠʷ: ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʢʨʝʧʸʞʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʣʘʪʬʦʨʤʘ 
ʙʫʜʝʪ ʫʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʤʝʩʪʝ ʪʨʝʤʷ ʦʩʪʘʚʰʠʤʠʩʷ ʢʨʝʧʣʝʥʠʷʤʠ. ʂʨʝʧʣʝʥʠʷ 
ʧʣʘʪʬʦʨʤʳ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʪʦʨʤʦʟʘʤʠ. 
ɸʚʪʦʤʘʪʠʢʘ ʪʦʨʤʦʟʦʚ ʜʦʣʞʥʘ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʝʡʩʪʚʠʝ ʥʝʤʝʜʣʝʥʥʦ ʧʨʠ ʧʦʪʝʨʝ 
ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʣʘʪʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʧʦ ʢʦʤʘʥʜʝ ʩ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʣʝʢʪʨʦʧʠʪʘʥʠʝ ʧʣʘʪʬʦʨʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʢʦʩʲʸʤʥʠʢʦʚ ʦʪ 
ʩʠʣʦʚʳʭ ʰʠʥ, ʧʨʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʤʦʥʦʨʝʣʴʩʘ. ʉʠʣʦʚʳʝ ʰʠʥʳ ʣʫʯʰʝ ʚʩʝʛʦ 
ʧʨʦʢʣʘʜʳʚʘʪʴ ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʤʦʥʦʨʝʣʴʩʘ (ʩʪʦʨʦʥʳ, ʦʙʨʘʱʸʥʥʦʡ ʢ 
ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʮʠʠ) ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʫʩʪʨʦʡʩʪʚ ʠ 
ʢʦʩʤʦʥʘʚʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ʂʨʦʤʝ 
ʪʦʛʦ, ʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʫʤʝʥʴʰʠʪ ʠʟʥʦʩ ʧʨʦʚʦʜʥʠʢʦʚ, ʩʥʠʟʠʚ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʠʭ 
ʢʦʩʤʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʜʝʛʨʘʜʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʉʚʷʟʴ ʩ ʧʣʘʪʬʦʨʤʦʡ ʣʫʯʰʝ ʚʩʝʛʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦʢʘʥʘʣʘ. 
ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʜʫʙʣʠʨʫʶʱʠʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʪʬʦʨʤʦʡ 
ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʥʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʨʦʣʦʞʝʥʥʦʡ ʚʜʦʣʴ ʤʦʥʦʨʝʣʴʩʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʚʳʙʨʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ: 

¶ ʇʝʨʝʜʚʠʞʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʦʣʞʥʘ ʤʦʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʮʠʠ 
ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʦʨʙʠʪʫ ʚ ʫʩʣʦʚʠʷʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

¶ ʄʦʥʪʘʞ ʠ ʜʝʤʦʥʪʘʞ ʧʣʘʪʬʦʨʤʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʮʠʠ ʟʘʪʨʫʜʥʝʥʳ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʧʨʠʞʠʤʥʳʭ ʚʘʣʠʢʦʚ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ 
ʤʦʥʦʨʝʣʴʩʘ; 

¶ ɺ ʩʦʩʪʘʚʝ ʧʝʨʝʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠʤʝʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 
ʧʦʜʚʝʨʞʝʥʥʳʝ ʠʟʥʦʩʫ. 
ʆʜʥʘʢʦ, ʫʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʚʝʰʠʚʘʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘʤʠ 

ʚʳʙʨʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 
ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʝʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʦʩʥʦʚʝ 
ʤʦʥʦʨʝʣʴʩʘ ʥʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʘʢʝʪ ʧʝʨʝʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʤʦʥʦʨʝʣʴʩʘ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ çʂʦʩʤʦʧʦʣʦʟè. ʅʘʟʚʘʥʠʝ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʪ ʥʘʟʚʘʥʠʷ ʥʝʷʜʦʚʠʪʦʡ ʟʤʝʠ, 
ʚʢʣʶʯʸʥʥʦʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʠ. ʇʣʘʪʬʦʨʤʘ ʙʳʣʘ ʩʦʙʨʘʥʘ ʥʘ ʦʩʥʦʚʝ 
ʢʦʥʩʪʨʫʢʪʦʨʘ Lego Mindstorms NXT, ʚʢʣʶʯʘʷ ʢʦʥʪʨʦʣʣʝʨ, ʙʘʪʘʨʝʶ ʧʠʪʘʥʠʷ, 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʠ ʥʘʙʦʨ ʢʘʪʢʦʚ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʤʦʥʦʨʝʣʴʩʘ. ɺ ʩʦʩʪʘʚ ʤʘʢʝʪʘ ʚʭʦʜʠʪ ʙʘʪʘʨʝʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʜʦʣʞʥʘ 
ʚʭʦʜʠʪʴ ʚ ʢʦʥʩʪʨʫʢʪʠʚ ʨʝʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʷʷ ʜʦʣʞʥʘ ʧʦʣʫʯʘʪʴ 
ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʦʪ ʪʦʢʦʩʲʸʤʥʠʢʦʚ ʠ ʪʦʢʦʚʝʜʫʱʠʭ ʧʨʦʚʦʜʥʠʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʤʦʥʦʨʝʣʴʩʘ. ɹʘʪʘʨʝʷ ʚ ʩʦʩʪʘʚʝ ʤʘʢʝʪʘ ʙʳʣʘ ʦʩʪʘʚʣʝʥʘ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 
ʤʘʢʝʪʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʘʪʘʨʝʷ ʪʘʢʞʝ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʥʘʛʨʫʟʢʠ ʥʘ ʤʝʭʘʥʠʟʤ ʧʣʘʪʬʦʨʤʳ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʝʩ. 

ʄʘʢʝʪ ʧʝʨʝʜʚʠʞʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ ʤʦʥʦʨʝʣʴʩʫ ʩ ʧʦʤʦʱʴʶ 
ʧʨʠʞʠʤʥʳʭ ʢʘʪʢʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʢʘʢ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʤʦʥʦʨʝʣʴʩʘ, ʪʘʢ 
ʠ ʩ ʝʛʦ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ. ʇʨʠʞʠʤʥʘʷ ʩʠʣʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ, ʯʪʦʙʳ ʥʘʜʸʞʥʦ 
ʬʠʢʩʠʨʦʚʘʪʴ ʤʘʢʝʪ ʧʣʘʪʬʦʨʤʳ ʚ ʣʶʙʦʤ ʧʦʣʦʞʝʥʠʠ. ʄʘʢʝʪ ʧʣʘʪʬʦʨʤʳ ʩʦʜʝʨʞʠʪ ʚ 
ʩʝʙʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʤʦʱʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 
ʧʣʘʪʬʦʨʤʳ ʧʦ ʤʘʢʝʪʫ ʤʦʥʦʨʝʣʴʩʘ. ʋʧʨʘʚʣʝʥʠʝ ʤʘʢʝʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦ 
ʩʤʘʨʪʬʦʥʘ ʧʦʩʨʝʜʩʪʚʦʤ Bluetooth ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 
ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʚ ʧʨʷʤʦʤ ʠ ʨʝʚʝʨʩʠʚʥʦʤ ʚʘʨʠʘʥʪʘʭ ʜʚʠʞʝʥʠʷ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. çʅʦʚʳʡ ʨʦʩʩʠʡʩʢʠʡ ʢʦʩʤʦʨʦʙʦʪ ʦʪʧʨʘʚʠʪʩʷ ʥʘ ʄʂʉ ʚ 2021 ʛʦʜʫè [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://ru-good.ru/page/novyj-rossijskij-kosmorobot-otpravitsja-
na-mks-v-2021-godu, ʩʚʦʙʦʜʥʳʡ 

ʇʨʠʣʦʞʝʥʠʝ 1.  
ʀʣʣʶʩʪʨʘʮʠʠ 
 

ˤ͙͒ ͍ ͔͔ͪ͊ͪ͘͘ ˤ͙͒ ͫ͋ͦͯ͟
˸͔ͦͤͦͪ͡Έͫ

 

˽͍͔ͦͪͻͤͦͫͭΈ ͫͭ͊ͤͼ͙͙
 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʥʦʨʝʣʴʩʘ. 
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͔͍͙͎͔̏ͭͪͦ͒͊ͭ͟͡͡Έ

˽͊ͭ͡ͺͦͪͣ͊

˸͔ͦͤͦͪ͡Έͫ

˴͔ͦͫͦ͡

˽͙͙͚ͪ͗ͣͤͦ ͙ͪͦ͟͡

H® 

˽͙͙ͪ͗ͣͤ͊Ύ
͙ͨͪͯ͗ͤ͊

 
ʈʠʩ. 2. ʉʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʝʧʣʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʢ ʤʦʥʦʨʝʣʴʩʫ. 

 
 
 

˴͔ͦͫͦ͡

˽͊ͭ͡ͺͦͪͣ͊

˽͙͙͚ͪ͗ͣͤͦ 
͍͙͊͟͡

˸͔ͦͤͦͪ͡Έͫ

͔͍͙͎͔̏ͭͪͦ͒͊ͭ͟͡͡Έ  
ʈʠʩ. 3. ʉʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʝʧʣʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʢ ʤʦʥʦʨʝʣʴʩʫ (ʚʠʜ ʩʙʦʢʫ). 
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ʈʠʩ. 4. ʂʨʝʧʣʝʥʠʝ ʤʘʢʝʪʘ ʧʣʘʪʬʦʨʤʳ ʩ ʚʝʨʭʥʝʡ ʩʪʦʨʦʥʳ ʤʦʥʦʨʝʣʴʩʘ. 

 

 
ʈʠʩ. 5. ʂʨʝʧʣʝʥʠʝ ʤʘʢʝʪʘ ʧʣʘʪʬʦʨʤʳ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ ʤʦʥʦʨʝʣʴʩʘ. 
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˸͔ͦͤͦͪ͡Έͫ

˽͍͔ͦͪͻͤͦͫͭΈ 
ͫͭ͊ͤͼ͙͙

˽͊ͭ͡ͺͦͪͣ͊

˾͙͊͒ͯͫ ͙͙͙͒ͦͫͭ͗ͣͦͫͭ ͙ͪͯ͟-
͙ͣ͊ͤͨͯ͡Ύͭͦͪ͊ ͤ͊ ͨ͊ͭ͡ͺ͔ͦͪͣ

 
ʈʠʩ. 5. ɺʘʨʠʘʥʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʦʨʝʣʴʩʘ ʠ ʧʣʘʪʬʦʨʤʳ ʧʦ ʧʝʨʠʤʝʪʨʫ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. 
 
 
 
 

ʉʀʉʊɽʄɸ - ʆɹʆʃʆʏʂɸ CONCRETEOS 
ɽʛʦʨʦʚ ɽʛʦʨ ʉʝʨʛʝʝʚʠʯ 

ʃʠʮʝʡ ʄɻʋ ʠʤ. ʅ.ʇ.ʆʛʘʨʸʚʘ 
10 ʢʣʘʩʩ 
ʛ. ʉʘʨʘʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɼʘʥʠʣʠʥʘ ʖʣʠʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 
 

ʉʠʩʪʝʤʘ - ʦʙʦʣʦʯʢʘ ConcreteOS. ʎʝʣʠ ʠ ʟʘʜʘʯʠ: ʩʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 
Python ʩʧʦʩʦʙʥʦʝ ʟʘʤʝʥʷʪʴ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Windows. ʀʜʝʷ 
ʧʨʦʛʨʘʤʤʳ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ: ʦʙʦʣʦʯʢʘ ʟʘʤʝʥʷʝʪ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʘʥʢʮʠʦʥʥʦʛʦ 
ʧʨʦʜʫʢʪʘ ʪʘʢʠʝ ʢʘʢ: ʨʘʙʦʯʠʡ ʩʪʦʣ, ʢʘʣʴʢʫʣʷʪʦʨ, ʯʘʩʳ, ʟʘʤʝʪʢʠ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʝʪ 
ʥʦʚʳʝ ʬʫʥʢʮʠʠ, ʠʟ-ʟʘ ʫʭʦʜʘ ʢʦʤʧʘʥʠʠ Microsoft, ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʦʙʥʦʚʣʷʝʤʦʡ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʣʘ ʦʯʝʥʴ ʚʳʩʦʢʦʡ. ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ: 
ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʨʝʘʣʠʟʘʮʠʷ, ʟʘʚʝʨʰʝʥʠʝ (ʧʨʝʟʝʥʪʘʮʠʷ ʧʨʦʝʢʪʘ). 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʠʙʣʠʦʪʝʢʠ: os, sys, webbrowser, ʘ ʪʘʢ ʞʝ ʥʝ 
ʚʩʪʨʦʝʥʥʳʝ: PyQt5. ʆʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ:1. ʈʘʙʦʯʠʡ ʩʪʦʣ - ʵʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 
ʛʜʝ ʨʘʟʤʝʱʘʶʪʩʷ ʦʢʥʘ ʧʨʦʛʨʘʤʤ.2.ʅʘʩʪʨʦʡʢʠ ʧʦʟʚʦʣʷʶʪ ʢʘʩʪʦʤʠʟʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ 
ʢʘʢ ʧʦʜ ʯʝʣʦʚʝʢʘ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ConcreteOS, ʪʘʢ ʠ ʧʦʜ ʫʩʪʨʦʡʩʪʚʦ, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ 
ʟʘʧʫʱʝʥʘ.3.ʏʘʩʳ ʠ ʩʝʢʫʥʜʦʤʝʨ ʧʦʟʚʦʣʷʶʪ ʢʘʢ ʫʟʥʘʪʴ ʚʨʝʤʷ, ʪʘʢ ʘ ʟʘʩʝʢʘʪʴ 
ʦʧʨʝʜʝʣʸʥʥʳʡ ʝʛʦ ʦʪʨʝʟʦʢ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʣʘʩʩ QTimer.4. ʈʘʥʜʦʤʘʡʟʝʨ, ʧʦʟʚʦʣʷʝʪ 
ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʢʘʢʦʝ-ʪʦ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ.5. ʄʠʥʠ ʠʛʨʘ - ʧʦʟʚʦʣʠʪ ʠʥʪʝʨʝʩʥʦ ʧʨʦʚʝʩʪʠ 
ʚʨʝʤʷ.6. ʌʦʪʦ ʨʝʜʘʢʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 
ʬʦʪʦʛʨʘʬʠʠ.7.ɿʘʤʝʪʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʤʦʪʨʝʪʴ ʠ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʬʘʡʣ ʬʦʨʤʘʪʘ txt. 
ɺʳʚʦʜ: ʙʳʣ ʩʦʟʜʘʥ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʘʩʪʦʤʠʟʘʮʠʠ, ʘ 
ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʚʩʪʨʦʝʥʥʳʭ ʧʨʦʛʨʘʤʤ. ConcreteOS ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʦʩʥʦʚʥʳʝ 
ʬʫʥʢʮʠʠ Windows ʜʣʷ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
1. ɼʦʢʫʤʝʥʪʘʮʠʷ ʧʦ PyQt5: ʩʘʡʪ. ï URL: https://doc.qt.io/qtforpython-5/contents.html 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

2. ʈʝʧʦʟʠʪʦʨʠʡ ʥʘ GitHub ʩ ʧʨʠʤʝʨʘʤʠ ʧʨʦʛʨʘʤʤ: ʩʘʡʪ. ï URL: https://github.com 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 
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3. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ Python: ʩʘʡʪ. ï URL: https://www.python.org (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

4. ʋʯʝʙʥʠʢʠ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʗʥʜʝʢʩ ʣʠʮʝʝ 
 
 
 
 

KNIGHT STORY - ʂɺɽʉʊ ʂʅʀɻɸ ʅɸ ʗɿʓʂɽ PYTHON 
ɿʘʧʦʣʴʩʢʠʡ ʈʦʤʘʥ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ "ʉʨʝʜʥʷʷ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 17 ʠʤʝʥʠ 174-ʛʦ ʦʪʜʝʣʴʥʦʛʦ ʠʩʪʨʝʙʠʪʝʣʴʥʦʛʦ 
ʧʨʦʪʠʚʦʪʘʥʢʦʚʦʛʦ ʘʨʪʠʣʣʝʨʠʡʩʢʦʛʦ ʜʠʚʠʟʠʦʥʘ ʠʤʝʥʠ ʂʦʤʩʦʤʦʣʘ ʋʜʤʫʨʪʠʠ" 

ʛʦʨʦʜʘ ɺʦʪʢʠʥʩʢʘ ʋʜʤʫʨʪʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ɺʷʪʢʠʥʘ ɽ.ʉ. ʄɹʆʋ ʉʆʐ ˉ17 ʛ. ɺʦʪʢʠʥʩʢʘ 

 
ɺ ʵʧʦʭʫ ʛʨʘʬʠʢʠ ʠ ʵʢʰʥʘ, ʩ ʢʘʞʜʳʤ ʜʥʸʤ ʜʝʪʠ ʚʩʸ ʤʝʥʴʰʝ ʠ ʤʝʥʴʰʝ ʦʙʨʘʱʘʶʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʯʪʝʥʠʝ ʢʥʠʛ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ ʜʦ ʩʠʭ ʧʦʨ ʯʠʪʘʶʪ ʠ ʣʶʙʷʪ 
ʵʪʦ. ʅʘʤ ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʚʦʟʤʦʞʥʦ ʣʠ ʩʦʟʜʘʪʴ ʠʛʨʫ ʩ ʭʦʨʦʰʝʡ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʦʡ, 
ʩʦʭʨʘʥʷʷ ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʷ. Knight story ï ʵʪʦ ʧʨʠʢʣʶʯʝʥʯʝʩʢʘʷ ʠʛʨʘ, ʢʦʪʦʨʘʷ 
ʧʦʛʨʫʞʘʝʪ ʨʝʙʸʥʢʘ ʥʝ ʪʦʣʴʢʦ ʚ ʙʳʩʪʨʦʤʝʥʷʶʱʠʝʩʷ ʢʘʨʪʠʥʢʠ, ʥʦ ʠ ʚ ʤʠʨ ʟʚʫʢʦʚ, ʩʣʦʚ, 
ʜʦʛʘʜʦʢ. 

ʂʚʝʩʪ-ʢʥʠʛʘ (ʢʥʠʛʠ-ʠʛʨʳ, ʨʦʣʝʚʳʝ ʢʥʠʛʠ-ʠʛʨʳ, escape books) ï ʵʪʦ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʚʠʜ ʣʠʪʝʨʘʪʫʨʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʘ ʠʩʪʦʨʠʷ 
ʩʤʝʥʷʝʪʩʷ ʜʨʫʛʦʡ, ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʜʚʠʛʘʪʴʩʷ ʜʘʣʴʰʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʛʘʜʘʪʴ 
ʟʘʛʘʜʢʫ, ʨʝʰʠʪʴ ʛʦʣʦʚʦʣʦʤʢʫ, ʘ ʠʥʦʛʜʘ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʶʞʝʪ ʢʥʠʛʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʚʳʙʨʘʥʥʳʭ ʯʠʪʘʪʝʣʝʤ ʨʝʰʝʥʠʡ. ʊʘʢʠʝ ʢʥʠʛʠ ʠʥʪʝʨʝʩʥʝʝ, ʪʘʢ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʘʸʪʩʷ 
ʚʳʙʦʨ (ʠʥʪʝʨʘʢʪʠʚ) ʨʘʟʚʠʪʠʷ ʩʶʞʝʪʘ, ʯʪʦ ʩʦʟʜʘʸʪ ʠʣʣʶʟʠʶ ʟʥʘʯʠʤʦʩʪʠ ʯʠʪʘʪʝʣʷ ʚ 
ʧʨʦʠʟʚʝʜʝʥʠʠ. ɺʳʜʝʣʷʶʪ ʜʚʘ ʚʠʜʘ ʢʚʝʩʪ-ʢʥʠʛ:  

1) ʂʦʥʝʯʥʘʷ ʪʦʯʢʘ ʜʣʷ ʣʶʙʦʛʦ ʪʘʡʤʣʘʡʥʘ ʦʜʠʥʘʢʦʚʘʷ. ʏʪʦ ʙʳ ʯʠʪʘʪʝʣʴ ʥʝ 
ʚʳʙʨʘʣ, ʠʩʭʦʜ ʙʫʜʝʪ ʦʜʠʥ. ʕʪʦ, ʢʘʢ ʚʦʧʨʦʩ: çʇʦʙʝʞʘʪʴ ʥʘʣʝʚʦ ʠʣʠ ʥʘʧʨʘʚʦ?è. ʇʨʠ 
ʚʳʙʦʨʝ ʥʘʣʝʚʦ, ʛʝʨʦʡ ʧʦʙʝʞʠʪ ʥʘʣʝʚʦ, ʘ ʧʨʠ ʚʳʙʦʨʝ ʥʘʧʨʘʚʦ, ʯʪʦ-ʪʦ ʪʘʢʦʝ 
ʧʨʦʠʟʦʡʜʸʪ, ʯʪʦ ʛʝʨʦʡ ʚʩʸ ʨʘʚʥʦ ʧʦʙʝʞʠʪ ʥʘʣʝʚʦ.  

2) ʂʦʥʝʯʥʳʝ ʪʦʯʢʠ ʪʘʡʤʣʘʡʥʦʚ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ. ʕʪʦ ʦʯʝʥʴ ʩʣʦʞʥʘʷ ʠ 
ʢʨʦʧʦʪʣʠʚʘʷ ʨʘʙʦʪʘ - ʧʨʦʧʠʩʳʚʘʪʴ ʢʘʞʜʫʶ ʣʠʥʠʶ, ʢʘʢ ʜʨʝʚʦ. ʂʘʞʜʳʡ ʚʳʙʦʨ ʥʝʩʸʪ 
ʧʦʩʣʝʜʩʪʚʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʢʚʝʩʪ-ʢʥʠʛʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʚʠʜʝ 
ʧʨʠʣʦʞʝʥʠʷ. ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʚʝʩʪ-ʢʥʠʛʠ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ, 
ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʧʦʜʨʦʩʪʢʦʚ ʠ 
ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʭ ʥʘ ʯʪʝʥʠʝ ʢʥʠʛ. 

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ: ʉʙʦʨ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʠʝ 

ʘʣʛʦʨʠʪʤʘ ʥʘʧʠʩʘʥʠʷ ʢʚʝʩʪ ï ʢʥʠʛ, ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ.  
2. ɼʝʪʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ: ʉʦʯʠʥʝʥʠʝ ʩʮʝʥʘʨʠʷ, ʜʠʟʘʡʥ ʠ ʧʨʦʨʘʙʦʪʢʘ 

ʧʝʨʩʦʥʘʞʝʡ. 
3. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠ ʧʦʜʚʝʜʝʥʠʝ ʠʪʦʛʦʚ: ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʜʫʢʪʘ 

ʥʘ ʷʟʳʢʝ Python, ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʙʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʟʘʢʣʶʯʝʥʠʝ. 
ʎʝʣ:ɹ ʨʘʟʨʘʙʦʪʘʪʴ ʢʚʝʩʪ ï ʢʥʠʛʫ ʥʘ ʷʟʳʢʝ Python 
ɸʣʛʦʨʠʪʤ ð ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʠʩʧʦʣʥʠʪʝʣʶ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʦʥ ʜʦʣʞʝʥ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ɸʣʛʦʨʠʪʤ 
ʜʦʣʞʝʥ ʦʧʠʩʳʚʘʪʴʩʷ ʥʘ ʬʦʨʤʘʣʴʥʦʤ ʷʟʳʢʝ, ʠʩʢʣʶʯʘʶʱʝʤ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ 
ʪʦʣʢʦʚʘʥʠʷ. 
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ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʨʦʝʢʪʘ: ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʠʛʨʳ Knight Story - ʜʝʪʠ 8-12 
ʣʝʪ. ʀʛʨʘ ʩʪʠʤʫʣʠʨʫʝʪ ʠʥʪʝʨʝʩ ʢ ʯʪʝʥʠʶ, ʧʨʝʜʣʘʛʘʷ ʫʚʣʝʢʘʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʦ 
ʧʨʠʢʣʶʯʝʥʠʷʭ ʨʳʮʘʨʷ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʙʠʙʣʠʦʪʝʢʘʭ ʜʣʷ ʯʪʝʥʠʷ, 
ʠʛʨʘʷ, ʠ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʯʪʝʥʠʷ, ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʨʦʙʣʝʤʥʦʛʦ 
ʨʝʰʝʥʠʷ. 

ɸʣʛʦʨʠʪʤ ʨʘʟʨʘʙʦʪʢʠ ʢʚʝʩʪ-ʢʥʠʛʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʧʦ ʩʣʝʜʫʶʱʝʤʫ 
ʧʣʘʥʫ [5][1]: 

1) ʇʨʦʜʫʤʘʪʴ ʠʜʝʶ ʩʶʞʝʪʘ: ʆʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʢʦʥʯʝʥʥʦʡ ʠ ʧʦʥʷʪʥʦʡ ʜʣʷ 
ʯʠʪʘʪʝʣʷ. 

2) ʇʨʦʜʫʤʘʪʴ ʚʥʝʰʥʦʩʪʴ, ʭʘʨʘʢʪʝʨ ʛʣʘʚʥʳʭ ʛʝʨʦʝʚ: ʪʱʘʪʝʣʴʥʦ ʧʨʦʧʠʩʘʪʴ 
ʦʧʠʩʘʥʠʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

3) ʆʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʨʘʙʦʪʳ: ʙʫʜʝʪ ʣʠ ʠʛʨʘ ʣʠʥʝʡʥʦʡ? ʉʢʦʣʴʢʦ ʣʦʢʘʮʠʡ 
ʜʦʩʪʫʧʥʦ ʠʛʨʦʢʫ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ? ɹʫʜʫʪ ʣʠ ʚʨʘʛʠ? ʀʣʠ ʥʝʩʢʦʣʴʢʦ ʧʝʨʩʦʥʘʞʝʡ? ɽʩʣʠ 
ʪʘʢ, ʪʦ, ʢʘʢ ʚʩʝ ʵʪʦ ʠʟʤʝʥʠʪ ʛʝʡʤʧʣʝʡ ʠʩʪʦʨʠʠ? 

4) ʈʘʩʧʠʩʘʪʴ ʩʝʪʪʠʥʛ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʯʝʪʢʦ ʠ ʢʦʥʢʨʝʪʥʦ: ʥʫʞʥʦ 
ʧʦʤʥʠʪʴ, ʯʪʦ ʙʝʟ ʚʠʟʫʘʣʘ ʠʛʨʦʢʫ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʩʠʪʫʘʮʠʶ ʠ 
ʘʪʤʦʩʬʝʨʫ ʠʛʨʳ. 

5) ɺʳʙʨʘʪʴ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ: ʋʜʦʙʥʳʡ ʜʣʷ ʩʧʦʩʦʙʘ: ʜʚʠʞʦʢ, ʷʟʳʢ. 
6) ʇʨʦʜʫʤʘʪʴ ʠʥʪʝʨʬʝʡʩ ʠʛʨʳ: ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʪʦ ʩʜʝʣʘʪʴ ʝʛʦ ʚʠʟʫʘʣʴʥʦ 

ʢʨʘʩʠʚʳʤ ʠʣʠ ʧʨʦʧʠʩʘʪʴ ʭʦʨʦʰʫʶ ʪʝʢʩʪʦʚʫʶ ʯʘʩʪʴ.  
7) ɽʩʣʠ ʚʦʟʤʦʞʥʦ, ʧʨʦʜʫʤʘʪʴ ʟʚʫʢʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ: ʇʨʠʷʪʥʳʡ ʪʝʢʩʪ ʧʦʜ 

ʧʨʠʷʪʥʫʶ ʤʫʟʳʢʫ. 
8) ʇʨʠʜʫʤʘʪʴ ʠʥʪʝʨʝʩʥʳʝ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʤʝʭʘʥʠʢʠ ʠʛʨʳ: ʊʘʢʦʝ ʨʝʰʝʥʠʝ 

ʧʦʟʚʦʣʠʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʛʝʡʤʧʣʝʡ. 
9) ɺʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʠʛʨʝ: ʆʧʠʩʘʥʠʝ ʩʠʪʫʘʮʠʠ 

ʠʣʠ ʤʝʩʪʘ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʢʘʨʪʠʥʢʘʤʠ.  
10) ʈʘʩʧʠʩʘʪʴ ʪʝʢʩʪʦʚʳʝ ʢʦʤʘʥʜʳ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤʠ: ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʠʛʨʝ 

ʧʨʷʤʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʨʦʜʝ ʢʥʦʧʦʢ çxè, çspaceè ʠ çwasdè ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ: ʜʦʩʪʘʪʦʯʥʦ 
ʥʘʞʘʪʴ ʠ ʜʝʡʩʪʚʠʝ ʩʦʚʝʨʰʝʥʦ. ʅʦ ʚ ʪʝʢʩʪʦʚʳʭ ʢʚʝʩʪʘʭ ʥʫʞʥʦ ʚʚʝʩʪʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ, 
ʯʪʦʙʳ ʯʪʦ-ʣʠʙʦ ʩʜʝʣʘʪʴ. ʕʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʛʦʣʦʚʥʦʡ ʙʦʣʴʶ ʨʘʟʨʘʙʦʪʯʠʢʘ. ɺʘʤ 
ʧʨʠʜʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ, ʯʪʦ ʠʛʨʦʢ ʟʘʭʦʯʝʪ ʥʘʧʝʯʘʪʘʪʴ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 
ʠʛʨʦʢʫ ʥʫʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʦʣ, ʦʥ ʤʦʞʝʪ ʥʘʧʝʯʘʪʘʪʴ çʦʩʤʦʪʨʝʪʴ ʩʪʦʣè, ʠʣʠ 
çʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʪʦʣè. 

11) ɼʦʙʘʚʠʪʴ ʪʫʪʦʨʠʘʣ ʠʣʠ ʢʥʦʧʢʫ çʧʦʤʦʱʴè ʚ ʢʥʠʛʫ: ʉʪʘʨʳʝ ʪʝʢʩʪʦʚʳʝ ʢʚʝʩʪʳ 
ʦʙʟʘʚʦʜʠʣʠʩʴ ʪʝʢʩʪʦʚʳʤʠ ʨʫʢʦʚʦʜʩʪʚʘʤʠ ʧʦ ʧʨʦʭʦʞʜʝʥʠʶ ʠʛʨʳ, ʯʪʦʙʳ ʦʙʫʯʠʪʴ 
ʠʛʨʦʢʘ ʙʘʟʦʚʳʤ ʚʝʱʘʤ: ʢʘʢ ʫʩʪʘʥʦʚʠʪʴ ʠʛʨʫ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʠʛʨʝ, ʢʘʢʠʝ ʢʦʤʘʥʜʳ 
ʠʩʧʦʣʴʟʦʚʘʪʴ, ʯʪʦʙʳ ʜʚʠʛʘʪʴʩʷ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʤʝʪʳ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʥʫʞʥʦ 
ʚʢʣʶʯʠʪʴ ʚ ʠʛʨʫ ʦʙʫʯʝʥʠʝ ʙʘʟʦʚʳʤ ʚʝʱʘʤ. 

12) ʈʘʩʧʠʩʘʪʴ ʤʝʩʪʘ çʢʘʪʩʮʝʥè ʠ ʦʪʜʝʣʴʥʳʭ ʤʝʭʘʥʠʢ çʩʦʙʳʪʠʡ ʠʛʨʳè: ʏʸʪʢʦʝ 
ʦʙʦʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʩʮʝʥ. 

13) ʇʠʩʘʪʴ ʦ ʩʦʙʳʪʠʷʭ ʠ çʢʘʪʩʮʝʥʘʭè ʠʥʪʝʨʝʩʥʦ: ʯʪʦ ʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʥʷʣ 
ʚʘʰʫ ʠʥʪʝʨʝʩʥʫʶ ʤʳʩʣʴ, ʥʫʞʥʦ ʦʧʠʩʳʚʘʪʴ ʝʸ ʪʘʢ ʞʝ ʠʥʪʝʨʝʩʥʦ, ʢʘʢ ʚʳ ʝʸ ʠ 
ʧʨʝʜʩʪʘʚʣʷʝʪʝ. 

ɺʩʝ ʘʥʘʣʦʛʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʦʩʚʝʥʥʳʝ ʠ ʧʨʷʤʳʝ. ʋ ʢʦʥʢʫʨʝʥʪʦʚ ʙʳʣʠ 
ʚʳʷʚʣʝʥʳ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʦʩʪʥʦʡ 
ʩʪʨʫʢʪʫʨʳ ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʠʥʪʝʨʬʝʡʩʘ ʥʘʰʝʡ ʢʚʝʩʪ-ʢʥʠʛʠ ʚ ʜʘʣʴʥʝʡʰʝʤ. ʈʝʟʫʣʴʪʘʪʳ 
ʚ ʪʘʙʣʠʮʝ 1 ʠ ʪʘʙʣʠʮʝ 2. 
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ʊʘʙʣʠʮʘ 1 ʂʦʩʚʝʥʥʳʝ ʘʥʘʣʦʛʠ 

ʂʨʠʪʝʨʠʠ ʎʝʥʘ ʂʦʥʮʦʚʢʠ ʉʘʩʧʝʥʩ ʉʦʭʨʘʥʝʥʠʝ 

ɺʟʘʭʣʸʙ +- - + + 

DDLC - - + + 

ʆʪʜʳʭ ʟʘ 
ʛʨʘʥʴʶ 

+ + + + 

 
ʊʘʙʣʠʮʘ 2 ʇʨʷʤʳʝ ʘʥʘʣʦʛʠ 

ʂʨʠʪʝ-
ʨʠʠ 

Zork Trinity Colossal Cave 

ʆ
ʩ
ʦ
ʙ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʠ

 

ʍʦʨʦʰʦ ʧʨʦʧʠʩʘʥʥʳʡ 
ʪʝʢʩʪ ʠ ʠʥʪʝʨʝʩʥʦ 
ʥʘʧʠʩʘʥʥʳʡ ʩʶʞʝʪ 
ʟʘʩʪʘʚʣʷʶʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʣʥʦʩʪʴʶ 
ʧʦʛʨʫʟʠʪʩʷ ʚ ʠʩʪʦʨʠʶ 
ʠʛʨʳ. 

ʌʫʪʫʨʠʩʪʠʯʥʳʡ 
ʩʶʞʝʪ ʪʦʛʦ 
ʚʨʝʤʝʥʠ ʙʳʣ 
ʥʦʚʠʥʢʦʡ ʜʣʷ 
ʯʠʪʘʪʝʣʷ. 

ʇʝʨʚʘʷ ʚ ʤʠʨʝ 
ʪʝʢʩʪʦʚʘʷ ʠʛʨʘ, ʦʥʘ 
ʫʞʝ ʠʤʝʣʘ 
ʢʘʨʪʠʥʢʠ ʠ 
ʥʝʧʣʦʭʦʡ 
ʟʘʭʚʘʪʳʚʘʶʱʠʡ 
ʩʶʞʝʪ. 

ʈ
ʠ
ʩ
ʢ
ʠ

 

ʅʝ ʠʤʝʝʪ ʥʠʢʘʢʠʭ 
ʛʨʘʬʠʯʝʩʢʠʡ ʩʮʝʥ, 
ʠʥʪʝʨʬʝʡʩʘ. 

ʅʝ ʠʤʝʝʪ ʥʠʢʘʢʠʭ 
ʛʨʘʬʠʯʝʩʢʠʡ ʩʮʝʥ, 
ʠʥʪʝʨʬʝʡʩʘ. 

ɿʘʭʚʘʪʳʚʘʶʱʠʡ 
ʩʶʞʝʪ ʚ ʥʦʚʦʡ 
ʬʦʨʤʝ 
ʟʘʠʥʪʝʨʝʩʦʚʳʚʘʣ 
ʧʦʣʴʟʦʚʘʪʝʣʶ, ʥʦ 
ʥʝ ʙʳʣ ʥʦʚʦʡ ʪʦʛʦ 
ʚʨʝʤʝʥʠ. 

 
ɼʣʷ ʫʜʦʙʥʦʡ, ʣʸʛʢʦʡ ʠ ʙʳʩʪʨʦʡ ʨʘʙʦʪʳ ʩʦ ʩʮʝʥʘʨʠʝʤ ʥʫʞʥʦ ʝʛʦ ʠʟʦʙʨʘʟʠʪʴ. 

ɺʳʙʦʨ ʩʦʩʪʦʷʣ ʠʟ 3-ʭ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʩʦʢ: ɻʫʛʣ ʜʦʢʫʤʝʥʪʳ, Miro, Sboard. 
Miro - ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʶʞʝʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʚʩʸ 

ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ï ʥʘ ʜʦʩʢʝ Miro. ʇʦʩʣʝ 
ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʥʣʘʡʥ ʜʦʩʢʝ ʩʦʭʨʘʥʷʪʩʷ ʚ ʪʦʤ ʞʝ ʚʠʜʝ, ʜʘʞʝ 
ʝʩʣʠ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʙʦʣʴʰʝ ʥʝʪ ʢʘʢʠʭ-ʪʦ ʜʦʢʫʤʝʥʪʦʚ. ɽʩʣʠ ʜʦʩʢʘ ʩʣʫʯʘʡʥʦ ʫʜʘʣʠʣʘʩʴ 
ʠʣʠ ʢʫʜʘ-ʪʦ ʠʩʯʝʟʣʘ, ʪʦ ʝʝ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʚ ʪʝʯʝʥʠʠ 30 ʜʥʝʡ. 
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ʈʠʩʫʥʦʢ 1 ʏʘʩʪʴ ʩʶʞʝʪʘ ʥʘ Miro 
 
ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʥʦ, 

ʢʦʥʝʯʥʦ, ʪʦʣʴʢʦ ʠʤ ʥʝ ʦʙʦʰʣʦʩʴ. ʆʥ ʛʠʙʢʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʠʝ 
ʬʫʥʢʮʠʠ ʢʦʥʩʦʣʠ, ʥʘ ʥʝʤ ʥʘʧʠʩʘʥʘ ʙʦʣʴʰʘʷ ʩʶʞʝʪʥʘʷ ʯʘʩʪʴ ʠʛʨʳ. ʀʛʨʘ ʥʘʜʝʣʝʥʘ 
ʪʝʢʩʪʦʚʳʤ ʚʠʟʫʘʣʦʤ ʠ ʟʚʫʢʘʤʠ. 

ʈʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʛʨʝʩʩʘ ʚ ʠʛʨʝ.  
ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ txt ʬʘʡʣʦʚ, ʚ ʢʦʪʦʨʳʝ ʠʛʨʘ ʟʘʧʠʩʳʚʘʝʪ ʩʪʘʪʠʩʪʠʢʫ ʠʛʨʦʢʘ, ʝʛʦ 

ʜʝʡʩʪʚʠʷ, ʥʘ ʢʘʢʦʤ ʦʥ ʩʝʡʯʘʩ ʵʪʘʧʝ ʠʛʨʳ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʵʪʠ ʬʘʡʣʳ ʤʦʞʥʦ ʤʝʥʷʪʴ, 
ʜʘʞʝ ʥʫʞʥʦ, ʜʘʙʳ ʥʘʡʪʠ ʩʝʢʨʝʪʥʳʝ ʧʫʪʠ. 

ʀʛʨʘ ʦʪʩʣʝʞʠʚʘʝʪ ʥʫʞʥʳʝ ʝʡ ʬʘʡʣʫ ʢʘʞʜʫʶ ʛʣʘʚʫ ʠ ʧʨʦʚʝʨʷʝʪ ʠʭ ʮʝʣʦʩʪʥʦʩʪʴ 
ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ. 

ʇʦ ʤʠʤʦ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ, ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʬʫʥʢʮʠʷ ʟʘʛʨʫʟʢʠ ʧʨʦʮʝʥʪʘ ʠʛʨʳ, ʪʦ 
ʝʩʪʴ ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ, ʛʣʘʚʝ ʥʘʭʦʜʠʪʩʷ ʠʛʨʦʢ.  

ɼʣʷ ʥʘʯʘʣʘ, ʝʩʣʠ ʬʘʡʣ ʩʦʭʨʘʥʝʥʠʡ ʥʝ ʧʫʩʪ, ʪʦ ʠʛʨʘ ʧʦʧʨʦʙʫʝʪ ʟʘʛʨʫʟʠʪʴʩʷ ʠ 
ʧʨʝʜʣʦʞʠʪ ʧʨʦʜʦʣʞʠʪ ʠʛʨʫ, ʠʥʘʯʝ ʞʝ, ʠʛʨʦʢ ʩʤʦʞʝʪ ʥʘʯʘʪʴ ʪʦʣʴʢʦ ʥʦʚʫʶ ʠʛʨʫ.  

ɼʘʣʝʝ ʠʛʨʘ ʧʨʦʚʝʨʷʝʪ ʩʘʤ ʬʘʡʣ ʩʦʭʨʘʥʝʥʠʡ, ʠ ʧʦ ʝʛʦ ʥʘʟʚʘʥʠʶ ʟʘʧʫʩʢʘʝʪ 
ʥʫʞʥʫʶ ʛʣʘʚʫ ʠʛʨʳ. 

ʂʦʥʝʯʥʦ, ʯʪʦʙʳ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʚ ʠʛʨʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 
ʤʠʥʠʠʛʨʳ. ɿʤʝʡʢʘ [4], ʢʘʟʠʥʦ, ʢʚʠʟ, ʠʛʨʘ: çʖʥʳʡ ʘʣʭʠʤʠʢè, ʵʣʝʤʝʥʪʳ ʧʦʵʪʘʧʥʦʛʦ ʙʦʷ, 
idle ʩʠʤʫʣʷʪʦʨ ʩ ʦʪʜʝʣʴʥʳʤ ʩʶʞʝʪʦʤ ʚ ʩʪʠʣʝ ʠʛʨʳ Beholder [3], ʥʘʧʠʩʘʥʥʳʡ ʥʘ C++, ʠ 
ʜʘʞʝ ʧʨʦʩʪʦʡ ʪʘʤʘʛʦʯʠ!  

ʄʦʷ ʣʶʙʠʤʘʷ ʠʛʨʘ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʘ, ʵʪʦ ʠʛʨʘ çʖʥʳʡ ɸʣʭʠʤʠʢè. ʇʦ 
ʩʶʞʝʪʫ ʠʛʨʳ ʥʘʰʠ ʛʝʨʦʠ ʧʦʧʘʜʘʶʪ ʚ ʟʘʧʘʜʥʶ ʠ ʠʤ ʥʫʞʥʦ ʢʘʢ-ʪʦ ʚʳʙʨʘʪʴʩʷ. ʉʤʝʰʠʚʘʷ 
ʨʘʟʥʳʝ ʟʝʣʴʷ ʠ ʵʣʝʤʝʥʪʳ ʤʘʛʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʝ ʜʨʫʛʠʝ ʟʝʣʴʷ, 
ʨʝʟʫʣʴʪʘʪʳ, ʢʦʥʮʦʚʢʠ.  

ʊʘʢ ʞʝ ʚ ʠʛʨʝ ʩʧʨʷʪʘʥʦ ʤʥʦʛʦ ʧʘʩʭʘʣʦʢ. ʆʪʩʳʣʢʠ ʥʘ ʜʨʫʛʠʝ ʚʩʝʤʠ ʣʶʙʠʤʳʝ 
ʠʛʨʳ ʠ ʬʠʣʴʤʳ, ʦʪʩʳʣʢʠ ʥʘ ʩʶʞʝʪʥʳʝ ʧʦʚʦʨʦʪʳ ʠ ʥʘ ʧʨʦʜʦʣʞʝʥʠʝ ʠʛʨʳ, ʢʦʪʦʨʦʝ 
ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʩʪʠʣʝ ʚʠʟʫʘʣʴʥʦʡ ʥʦʚʝʣʣʳ. ʎʝʣʳʝ ʯʘʩʪʠ ʠʛʨʳ, ʢʦʜʳ ʜʣʷ ʦʪʢʨʳʪʠʝ 
ʩʝʢʨʝʪʥʳʭ ʜʚʝʨʝʡ ʠ ʨʝʞʠʤʦʚ, ʚʩʸ ʵʪʦ ʩʧʨʷʪʘʥʦ ʚ ʩʝʢʨʝʪʥʳʭ ʧʦʩʣʘʥʠʷʭ ʠ ʜʘʞʝ ʚ 
ʥʘʟʚʘʥʠʠ ʦʢʥʘ ʠʛʨʳ. ʉʢʦʣʴʢʦ ʙʳ ʢʦʥʮʦʚʦʢ ʚʳ ʥʝ ʥʘʰʣʠ ʚ ʠʛʨʝ, ʢʘʞʜʦʡ ʥʘʡʜʸʪ ʜʣʷ ʩʝʙʷ 
ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʥʦ ʢʘʥʦʥʠʯʥʘʷ ʣʠʰʴ ʦʜʥʘ. ʊʘʢ ʞʝ ʦʜʠʥ ʠʟ ʩʝʢʨʝʪʥʳʭ ʨʝʞʠʤ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ: çʇʨʦʪʦʢ ʐʝʡʣʠʪè ʪʨʝʙʫʝʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʬʘʡʣʳ ʠʛʨʳ ʠʛʨʦʢʦʤ.  

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʤʳ ʞʠʚʸʤ ʚ ʵʧʦʭʫ, ʛʜʝ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠʛʨ 
ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʚʘʞʥʝʝ. ʆʜʥʘʢʦ, Knight Story ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʦʨʦʰʠʡ ʧʨʠʤʝʨ 
ʠʛʨʳ, ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʠʥʪʝʨʝʩ ʢ ʯʪʝʥʠʶ ʠ ʩʣʦʚʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʛʨʘ Knight Story ʩʪʘʣʘ ʥʝʦʙʳʯʥʳʤ, ʥʦ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 
ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʪʝʡ. ʀʛʨʳ, ʪʘʢʠʝ ʢʘʢ Knight 
Story, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʫʤʝʥʠʷ ʯʠʪʘʪʴ ʠ ʤʦʟʛʦʚʦʛʦ 
ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʙʳʩʪʨʦʤ ʠ ʚʠʟʫʘʣʴʥʦ ʥʘʩʳʱʝʥʥʦʤ ʤʠʨʝ.  

 

 
ʈʠʩʫʥʦʢ 2 QR-ʢʦʜ ʥʘ ʩʢʘʯʠʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠʛʨʳ 
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ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃʀ ʈʆɹʆʊɸ-ʇʃɸʅɽʊʆʍʆɼɸ ʅɸ ɹɽɿɺʆɿɼʋʐʅʓʍ 
ʂʆʃɽʉɸʍ ɼʃʗ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀɿʋʏɸɽʄʆʁ ʇʆɺɽʈʍʅʆʉʊʀ ʀ ʀɿʄɽʈɽʅʀʗ 

ʊɽʄʇɽʈɸʊʋʈʓ ʆɹʒɽʂʊʆɺ 
ɸ.ʉ. ʀʚʘʥʦʚ, ɸ.ʉ. ʌʦʥʘʨʸʚʘ 

ʄɹʆʋ çʆʢʪʷʙʨʴʩʢʘʷ ʉʆʐè ʊʦʤʩʢʦʛʦ ʨʘʡʦʥʘ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʆ.ʃ. ʅʦʚʠʢʦʚʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

 
ʇʣʘʥʝʪʦʭʦʜ ð ʵʪʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʫʛʠʭ ʧʣʘʥʝʪ, ʩʧʫʪʥʠʢʦʚ ʠʣʠ ʘʩʪʝʨʦʠʜʦʚ. ʊʘʢʠʝ 
ʘʧʧʘʨʘʪʳ ʜʦʣʞʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʧʝʨʝʛʨʫʟʢʠ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ ʠ 
ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʨʘʜʠʘʮʠʠ, ʩʦʭʨʘʥʷʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʚʩʝʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ʂʦʤʧʘʥʠʷ Goodyear ʟʘʢʣʶʯʠʣʘ ʩʦʛʣʘʰʝʥʠʝ ʦ ʧʘʨʪʥʸʨʩʪʚʝ ʩ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ 
ʛʠʛʘʥʪʦʤ Lockheed Martin, ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʙʝʟʚʦʟʜʫʰʥʳʝ ʰʠʥʳ ʜʣʷ ʣʫʥʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ Lunar Terrain Vehicle (LTV). ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʫʞʝ ʚ 
ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʦʢʘʞʝʪʩʷ ʠ ʥʘ ʜʦʨʦʛʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ [1]. 

ʇʦʩʣʝʜʥʠʝ ʠʥʥʦʚʘʮʠʠ NASA ʦʩʥʦʚʘʥʳ ʥʘ ʠʜʝʝ ʙʝʟʚʦʟʜʫʰʥʦʡ ʰʠʥʳ ʠʟ 
ʩʧʣʘʚʦʚ, ʦʙʣʘʜʘʶʱʠʭ çʧʘʤʷʪʴʶè ʬʦʨʤʳ. ʀʟʜʝʣʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ Superelastic 
Tire [2]. 

ʇʦʯʪʠ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʣʘʥʝʪʦʭʦʜʳ ʥʘ ʙʝʟʚʦʟʜʫʰʥʳʭ ʰʠʥʘʭ ʨʘʩʩʯʠʪʘʥʳ 
ʥʘ ʧʨʝʦʜʦʣʝʥʠʠ ʨʘʩʩʪʦʷʥʠʡ ʠ ʧʨʝʧʷʪʩʪʚʠʡ.  ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʧʣʘʥʝʪʦʭʦʜ 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ ʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʥʦ ʠ ʜʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʲʝʢʪʦʚ ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪ ʠ ʜʨʫʛʠʭ ʥʝʙʝʩʥʳʭ ʪʝʣ.  

ʎʝʣʴ: ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʨʦʙʦʪʘ -ʧʣʘʥʝʪʦʭʦʜʘ ʥʘ ʙʝʟʚʦʟʜʫʰʥʳʭ ʢʦʣʝʩʘʭ ʜʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʲʝʢʪʦʚ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʘʤʠ ʚ 3D ʨʝʜʘʢʪʦʨʝ Blender ʙʳʣʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ (ʩʤ. 
ʨʠʩ.1.)  ʠ ʨʘʩʧʝʯʘʪʘʥʳ ʥʘ 3D ʧʨʠʥʪʝʨʝ FlashForge Adventurer 3 (ʩʤ. ʨʠʩ.2) 
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ʙʝʟʚʦʟʜʫʰʥʳʝ ʢʦʣʝʩʘ ʩ ʩʦʪʦʚʳʤʠ ʩʧʠʮʘʤ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ 
ʦʩʥʦʚʫ ʜʠʩʢʘ ʢʦʣʝʩʘ, ʩ ʧʨʦʨʝʟʴʶ ʜʣʷ Lego ʢʨʝʩʪʦʚʠʥʳ. 

 

 
ʈʠʩ.1. ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʝʟʚʦʟʜʫʰʥʦʛʦ ʢʦʣʝʩʘ ʩ ʩʦʪʦʚʳʤʠ ʩʧʠʮʘʤʠ 

 
ʈʠʩ.2. ʇʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʙʝʟʚʦʟʜʫʰʥʦʛʦ ʢʦʣʝʩʘ ʩ ʩʦʪʦʚʳʤʠ ʩʧʠʮʘʤ 

 
ʀʩʧʦʣʴʟʫʷ Lego mindstorms EV3 ʥʘʤʠ, ʙʳʣ ʩʦʙʨʘʥ ʨʦʙʦʪ (ʩʤ. ʨʠʩ.3.) 
 

 
ʈʠʩ.3. ʄʦʜʝʣʴ ʨʦʙʦʪʘ - ʧʣʘʥʝʪʦʭʦʜʘ ʥʘ ʙʝʟʚʦʟʜʫʰʥʳʭ ʢʦʣʝʩʘʭ 

 
ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʨʦʙʦʪʘïʧʣʘʥʝʪʦʭʦʜʘ ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ 

Lego EV3 (ʩʤ. ʨʠʩ. 4), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʠʟʤʝʨʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠʩʩʣʝʜʫʝʤʦʡ 
ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ.4. ɺʩʪʨʦʝʥʥʳʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ Lego EV3 
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ʇʨʝʜʝʣʳ ʠʟʤʝʨʝʥʠʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʣʝʜʫʶʱʠʝ: -20 ï 120ÁC.   
ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʢʣʶʯʠʪʴ ʜʘʪʯʠʢ ʢ ʧʦʨʪʫ ʥʦʤʝʨ ʜʚʘ ʠ ʚ ʤʦʜʫʣʝ ʧʦʩʤʦʪʨʝʪʴ 
ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʩʦʚʝʨʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ɺ ʤʦʜʫʣʝ ʧʝʨʝʡʪʠ ʚ 3 ʚʢʣʘʜʢʫ ʩʧʨʘʚʘ; 

¶ ɺʳʙʨʘʪʴ ʩʪʨʦʢʫ çPort Viewè; 

¶ ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʥʘʧʨʘʚʦè ʜʣʷ ʧʝʨʝʭʦʜʘ ʩ ʧʦʢʘʟʘʥʠʡ ʧʝʨʚʦʛʦ 
ʜʘʪʯʠʢʘ ʥʘ ʚʪʦʨʦʡ; 

¶ ʋʟʥʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʛʨʘʜʫʩʘʭ ʎʝʣʴʩʠʷ(Ǔʉ). 
  
 

 
ʈʠʩ. 5. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʫʣʷ. 
 
ʊʘʢʞʝ ʨʦʙʦʪ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʪʴ ʧʨʝʚʳʰʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʧʦʚʝʩʪʠʪʴ ʦʙ ʵʪʦʤ ʦʧʝʨʘʪʦʨʘ. ɼʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʠʣʠ ʧʨʦʛʨʘʤʤʫ ʚ 
ʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Lego mindstorms EV3 (ʩʤ. ʨʠʩ. 6.). ʇʨʠ 
ʧʨʝʚʳʰʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʪʝʤʧʝʨʘʪʫʨʳ ʨʦʙʦʪ ʠʟʜʘʝʪ ʟʚʫʢ. ʅʦ ʪʘʢʞʝ ʚʤʝʩʪʦ 
ʟʚʫʢʘ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʣʶʙʦʝ ʜʨʫʛʦʝ ʜʝʡʩʪʚʠʝ, ʥʘʧʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʝ ʟʥʘʢʘ ʥʘ 
ʵʢʨʘʥʝ ʨʦʙʦʪʘ ʠʣʠ ʜʚʠʞʝʥʠʝ ʚʧʝʨʸʜ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ.6. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ 

 
ʅʘ ʨʦʙʦʪʘ ʤʳ ʟʘʢʨʝʧʠʣʠ ʪʝʣʝʬʦʥ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʨʦʣʴ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʢʘʤʝʨʳ, 

ʩ ʧʦʤʦʱʴʶ ʩʘʡʪʘ RoboCam ʥʘ ʥʦʫʪʙʫʢʝ (ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʝʣʝʬʦʥʝ) ʨʦʙʦʪʦʤ ʤʦʞʝʤ 
ʫʧʨʘʚʣʷʪʴ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ. ʈʦʙʦʪ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʙʝʩʥʳʭ ʪʝʣ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʥʘ ʫʯʘʩʪʢʘʭ, ʩ 
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ʧʦʤʦʱʴʶ ʢʣʝʰʥʠ ʧʨʦʠʟʚʦʜʠʪʴ ʩʙʦʨ ʛʨʫʥʪʘ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩ 
ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʜʦʩʪʘʚʣʷʪʴ ʟʘʙʦʨ ʥʘ ʤʝʩʪʦ ʩʪʘʨʪʘ, ʚʦʟʤʦʞʥʦ, ʵʪʦ ʙʫʜʝʪ ʙʘʟʳ 
ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʟʝʤʣʷʥ. 

ʄʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʥʘʰʠ ʠʜʝʠ ʥʘʡʜʫʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʣʘʥʝʪʘʭ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʊʈɽʂʀʅɻ ʆɹʒɽʂʊʆɺ ɺ ʇʈʆʉʊʈɸʅʉʊɺɽ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʅɽʁʈʆʉɽʊʀ 
ʌʝʜʦʨʠʥʦʚ ɸʣʝʢʩʘʥʜʨ, ʀʚʘʩʝʥʢʦ ʀʣʴʷ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ ʊʦʤʩʢʦʤ 
ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ, 

10 ʢʣʘʩʩ  
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʠʚʦʰʝʝʚ ʅʠʢʦʣʘʡ ɸʥʘʪʦʣʴʝʚʠʯ, ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʆʪʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʀʐʀʊʈ ʊʇʋ 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʥʠʢʘʶʪ ʚʦ ʚʩʝ ʩʬʝʨʳ, ʪʨʝʢʠʥʛ 

ʦʙʲʝʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʜʥʠʤʠ ʠʟ ʫʩʪʦʷʚʰʠʭʩʷ 
ʤʝʪʦʜʘʤʠ ʪʨʝʢʠʥʛʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʪʝʭʥʠʢ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʜʨʦʚ ʚʠʜʝʦ ʠʣʠ 
ʠʟʦʙʨʘʞʝʥʠʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʢʠʥʛʘ ʦʙʲʝʢʪʦʚ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ 
ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʦʜʥʘʢʦ ʦʥʠ ʯʘʩʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳ 
ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʠʟʦʙʨʘʞʝʥʠʷ ʯʝʪʢʠʝ ʠ 
ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʝʚʳʩʦʢʘ, ʵʪʠ ʘʣʛʦʨʠʪʤʳ ʧʦʢʘʟʳʚʘʶʪ ʭʦʨʦʰʠʝ 
ʨʝʟʫʣʴʪʘʪʳ. ʆʜʥʘʢʦ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʤʝʭ, ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʘ ʠʣʠ 
ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʨʘʟʤʝʨʦʚ, ʦʥʠ ʤʦʛʫʪ ʜʘʚʘʪʴ ʩʙʦʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʣʛʦʨʠʪʤʳ ʪʨʝʢʠʥʛʘ 
ʦʙʲʝʢʪʦʚ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʞʘʪʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʘʜʨʘ ʠʣʠ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ ʫʧʨʦʱʝʥʠʷ 
ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟʨʘʙʦʪʢʠ 
ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʪʨʝʢʠʥʛʘ ʦʙʲʝʢʪʦʚ [3]. ʉʦʟʜʘʥʠʝ ʥʝʡʨʦʩʝʪʠ ʜʣʷ 
ʪʨʝʢʠʥʛʘ ʥʘʮʝʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʵʪʠʭ ʧʨʦʙʣʝʤ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ 
ʚ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʸ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ 
ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ [2, 3]. ɽʛʦ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ 
ʘʥʘʣʠʟʝ ʧʦʪʦʢʘ ʚʠʜʝʦʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʩ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 
ʪʨʝʢʠʥʛʝ ʧʝʨʝʜʚʠʛʘʚʰʝʛʦʩʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʢʘʤʝʨʳ ʩʫʙʲʝʢʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ 
ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ɺ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ, 
ʫʣʫʯʰʝʥʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝʢʠʥʛʘ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʜʦʨʦʛʘʭ ʠ ʫʣʫʯʰʠʪʴ 
ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʧʦʪʦʢʦʤ. ɺ ʩʬʝʨʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

https://4x4.media/61671-goodyear-snova-letit-na-lunu.html
https://www.techcult.ru/space/4982-kak-ustroeny-bezvozdushnye-shiny-nasa
https://www.techcult.ru/space/4982-kak-ustroeny-bezvozdushnye-shiny-nasa
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ʙʦʣʝʝ ʪʦʯʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ 
ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ. ɺ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʪʦʯʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝʢʠʥʛʘ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʮʠʝʥʪʦʚ ʠʣʠ ʥʘʚʠʛʘʮʠʠ ʚ ʭʠʨʫʨʛʠʯʝʩʢʠʭ 
ʧʨʦʮʝʜʫʨʘʭ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʣʝʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ 
ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʪʨʝʢʠʥʛʘ ʥʝ ʪʦʣʴʢʦ ʦʪʚʝʯʘʝʪ ʥʘ ʚʳʟʦʚʳ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 
ʟʨʝʥʠʷ, ʥʦ ʠ ʦʙʝʱʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʫʣʫʯʰʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʢʠʥʛʘ. 

ʎʝʣʴ: 
ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʘ ʠ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 
ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʤʝʪʦʜʳ ʪʨʝʢʠʥʛʘ ʩ ʧʦʤʦʱʴʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
2. ɺʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʜʝʪʝʢʮʠʠ ʦʙʲʝʢʪʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 
3. ʆʙʫʯʠʪʴ ʤʦʜʝʣʴ ʥʘ ʩʦʙʨʘʥʥʦʤ ʜʘʪʘʩʝʪʝ. 
4. ʈʝʘʣʠʟʦʚʘʪʴ ʪʨʝʢʠʥʛ ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ. 

ʍʦʜ ʨʘʙʦʪʳ: 
ʄʳ ʥʘʯʘʣʠ ʥʘʰʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʘʢʪʫʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʨʝʢʠʥʛʘ ʦʙʲʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʕʪʦ ʧʦʤʦʛʣʦ ʥʘʤ ʧʦʥʷʪʴ ʦʩʥʦʚʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʧʦʜʭʦʜʳ ʢ 
ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʪʨʝʢʠʥʛʘ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʤʳ ʧʨʠʩʪʫʧʠʣʠ ʢ 
ʚʳʙʦʨʫ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʠ ʜʣʷ ʜʝʪʝʢʮʠʠ ʦʙʲʝʢʪʦʚ. ʄʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʫʯʠʪʳʚʘʷ 
ʩʧʝʮʠʬʠʢʫ ʥʘʰʝʡ ʟʘʜʘʯʠ. ʇʨʦʮʝʩʩ ʩʙʦʨʘ ʠ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ 
ʦʢʘʟʘʣʩʷ ʥʝʪʨʠʚʠʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ ʥʘʰʝʤʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʦʜʭʦʜʫ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʘʤ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ 
ʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ ʠʟ ʠʛʨʳ ʠ ʨʘʟʤʝʪʠʪʴ ʠʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨ ʬʦʪʦʛʨʘʬʠʡ ʥʘ ʢʦʪʦʨʳʭ ʦʙʫʯʘʣʘʩʴ ʥʝʡʨʦʩʝʪʴ. 
 
 ʅʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʠ ʦʙʫʯʝʥʥʦʡ ʥʘ ʜʘʪʘʩʝʪʝ, ʤʳ ʧʨʠʩʪʫʧʠʣʠ ʢ 

ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʪʨʝʢʠʥʛʘ ʦʙʲʝʢʪʦʚ. ʕʪʦ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʜʣʷ ʜʝʪʝʢʮʠʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʘ 
ʪʘʢʞʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ. ɺʝʩʴ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʙʳʣ 
ʧʨʦʜʝʣʘʥ ʥʘʤʠ ʩ ʦʩʦʙʳʤ ʚʥʠʤʘʥʠʝʤ ʢ ʜʝʪʘʣʷʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʢ 
ʢʘʞʜʦʤʫ ʵʪʘʧʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʨʦʩʝʪʠ ʜʣʷ 
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ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ 
ʷʚʣ̫ʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʨʘʤʢʘʭ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ.  

ʈʠʩʫʥʦʢ 2 ï ʈʘʙʦʪʘ ʪʨʝʢʠʥʛʘ ʥʝʡʨʦʩʝʪʠ. 

 
ɺʳʚʦʜʳ: 
 ʄʳ ʚʳʧʦʣʥʠʣʠ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ, ʩʪʘʣʘ 

ʛʦʪʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʪʨʝʢʠʥʛʘ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɻʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 
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ɺɽʊʈʆɻɽʅɽʈɸʊʆʈ ʀɿ ʇʆɼʈʋʏʅʓʍ ʉʈɽɼʉʊɺ 
ʀʟʤʘʡʣʦʚ ʊʠʤʫʨ ʈʝʥʘʪʦʚʠʯ 
ʄʆʋ çʃʫʭʦʚʩʢʠʡ ʣʠʮʝʡè 

ʛ.ʉʘʨʘʥʩʢ ʈʝʩʧʫʙʣʠʢʘ ʄʦʨʜʦʚʠʷ 
7ɹ ʢʣʘʩʩ  
ʛ. ʉʘʨʘʥʩʢ 

 
ʎʝʣʴ ï ʩʦʟʜʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʦʪʠʧʘ 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ. 
ʅʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʠʟ ʧʦʜʨʫʯʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʸʤ ʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʜʦʨʦʛʦʚʠʟʥʳ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ. 
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ɻʠʧʦʪʝʟʘ ï ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʦʛʦ 
ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨ (ʚʝʪʨʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʠʣʠ ʩʦʢʨʘʱʝʥʥʦ ɺʕʋ, 
ʚʝʪʨʷʢ) ð ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʚ 
ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʸ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 
ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ. 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʧʨʦʤʳʰʣʝʥʥʳʝ, 
ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʙʳʪʦʚʳʝ (ʜʣʷ ʯʘʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ). 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠʣʠ ʢʨʫʧʥʳʤʠ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʭ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʦʣʫʯʘʝʪʩʷ ʚʝʪʨʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ. ʈʘʥʴʰʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʦʥʠ ʧʦʣʥʦʩʪʴʶ 
ʵʢʦʣʦʛʠʯʥʳ, ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ. ʆʜʥʘʢʦ ʣʦʧʘʩʪʠ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ 
ʩʜʝʣʘʥʳ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʚʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 
ʢʦʪʦʨʦʛʦ ʥʝʚʳʛʦʜʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʭʦʜʦʚ. ʉʝʡʯʘʩ ʚʦʧʨʦʩ ʦ ʧʝʨʝʨʘʙʦʪʢʝ ʣʦʧʘʩʪʝʡ 
ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʤʳ ʫʟʥʘʣʠ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙ 
ʠʩʪʦʨʠʠ ʠ ʚʠʜʘʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ. ʀʟʫʯʠʣʠ ʫʩʪʨʦʡʩʪʚʦ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʠ ʝʛʦ 
ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ɼʘʣʝʝ ʧʨʦʚʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʩʦʟʜʘʥʠʶ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʚ 
ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʋʩʧʝʰʥʦ ʧʨʠʤʝʥʠʣʠ ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɺʳʚʦʜ: ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʜʝʰʝʚʦʛʦ ʘʥʘʣʦʛʘ ʟʘʚʦʜʩʢʠʤ ʨʝʰʝʥʠʷʤ 
ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʚʦʟʤʦʞʥʦ. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 1500 ʨʫʙʣʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʚʦʜʩʢʠʝ 
ʨʝʰʝʥʠʷ ʚʝʣʦʤʦʙʠʣʝʡ ʩʪʦʷʪ ʦʪ 5000 ʨʫʙʣʝʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʨʦʚʝʜʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʧʦʩʪʨʦʡʢʝ 
ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ. ʅʘʜʝʶʩʴ, ʯʪʦ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʳʤ ʫʚʣʝʯʝʥʠʝʤ ʜʣʷ 
ʰʢʦʣʴʥʠʢʦʚ ʠ ʚʟʨʦʩʣʳʭ. 

 
 
 
 

ɸʅɸʃʀɿɸʊʆʈ ʉʆʉʊɸɺɸ ɺʆɿɼʋʍɸ ʉ ʉʆʍʈɸʅɽʅʀɽʄ ɼɸʅʅʓʍ ɺ ʆɹʃɸʏʅʆʄ 
ʉɽʈɺɽʈɽ 

ʂʦʟʣʦʚ ɽʚʛʝʥʠʡ, ʐʫʚʘʝʚ ɺʠʪʘʣʠʡ 
ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʦʤʩʢʦʤ ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ 

10 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʤʠʥ ɻʨʠʛʦʨʠʡ ɺʠʢʪʦʨʦʚʠʯ, ʠʥʞʝʥʝʨ-ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʅʆʃ ʕɸʌʋ, 
ɼʝʥʠʩʝʚʠʯ ɸ.ɸ., ʘʩʩʠʩʪʝʥʪ ʀʗʊʐ ʆʗʊʎ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʠ ʥʘʰʘ ʩʪʨʘʥʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ [1], ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 
ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ. ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 
ʷʚʣʷʶʪʩʷ ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ, ʘʟʦʪʘ, ʩʝʨʳ, ʩʚʠʥʝʮ ʠ ʪ.ʜ. ɺʳʙʨʦʩʳ ʫʛʣʝʨʦʜʘ ʠʛʨʘʶʪ 
ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʘʨʥʠʢʦʚʦʤ ʵʬʬʝʢʪʝ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʜʨʫʛʦʡ ʧʨʦʙʣʝʤʝ ï 
ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʪʝʧʣʝʥʠʶ. ʇʦʤʠʤʦ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, ʢ ʧʦʩʣʝʜʩʪʚʠʷʤ ʟʘʛʨʷʟʥʝʥʠʷ 
ʘʪʤʦʩʬʝʨʳ ʦʪʥʦʩʷʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʦʟʦʥʦʚʳʭ ʜʳʨ, ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, ʦʙʨʘʟʦʚʘʥʠʝ 
ʩʤʦʛʘ, ʛʠʙʝʣʴ ʬʣʦʨʳ ʠ ʬʘʫʥʳ [2]. ʊʘʢʞʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦ 
ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ. ʇʦ ʦʮʝʥʢʝ ɺʆɿ ʠʟ-ʟʘ ʧʣʦʭʦʡ ʵʢʦʣʦʛʠʠ ʚ ʤʠʨʝ ʦʪ ʠʥʩʫʣʴʪʦʚ, 
ʜʠʘʙʝʪʘ ʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʝʞʝʛʦʜʥʦ ʫʤʠʨʘʝʪ ʦʢʦʣʦ 
7 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ [3]. 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%82%D0%BE%D1%80_(%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%82%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB
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ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʧʦʤʦʞʝʪ 
ʯʝʣʦʚʝʢʫ ʚʦʚʨʝʤʷ ʦʙʥʘʨʫʞʠʪʴ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʧʨʠʥʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ. ɼʣʷ ʵʪʦʛʦ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʙʦʨʳ ï ʘʥʘʣʠʟʘʪʦʨʳ ʚʦʟʜʫʭʘ. ɸʥʘʣʠʟʘʪʦʨʘʤʠ ʚʦʟʜʫʭʘ 
ʥʘʟʳʚʘʶʪʩʷ ʧʨʠʙʦʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʣʠʯʠʝ ʚ ʚʦʟʜʫʭʝ ʦʧʨʝʜʝʣʸʥʥʳʭ ʚʝʱʝʩʪʚ, 
ʥʘʧʨʠʤʝʨ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʫʛʘʨʥʦʛʦ ʛʘʟʘ, ʘʤʤʠʘʢʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ɺʘʞʥʳʤ 
ʧʦʢʘʟʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʶʪ ʥʝʢʦʪʦʨʳʝ ʘʥʘʣʠʟʘʪʦʨʳ, ʷʚʣʷʝʪʩʷ ʠʥʜʝʢʩ ʢʘʯʝʩʪʚʘ 
ʚʦʟʜʫʭʘ (AQI), ʢʦʪʦʨʳʡ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, 
ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʚʸʨʜʳʝ ʯʘʩʪʠʮʳ, ʪʦʢʩʠʯʥʳʝ ʛʘʟʳ, ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 
ʠ ʜʨʫʛʠʝ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʨʳʥʢʝ ʘʥʘʣʠʟʘʪʦʨʳ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʧʦʟʚʦʣʷʶʪ 
ʦʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʚʦʝʤ ʜʠʩʧʣʝʝ, ʪʦ ʝʩʪʴ, ʧʦʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʪʝʢʫʱʝʝ 
ʩʦʩʪʦʷʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ - ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, 
ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʦʪʦʙʨʘʞʘʪʴ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʟʘʧʠʩʳʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʚ 
ʘʨʭʠʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʠʥʪʝʛʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ 
ʦʧʨʝʜʝʣʷʪʴ ʩʫʪʦʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʘʥʘʣʠʟʘʪʦʨ ʚʦʟʜʫʭʘ, ʚ ʦʩʥʦʚʝ 
ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʪʯʠʢ ʩʞʠʞʝʥʥʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ MQ-06, ʧʦʟʚʦʣʷʶʱʠʡ 
ʦʧʨʝʜʝʣʷʪʴ ʥʘʣʠʯʠʝ ʚ ʚʦʟʜʫʭʝ ʧʨʦʧʘʥʘ, ʙʫʪʘʥʘ, ʠʟʦʙʫʪʘʥʘ, ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʛʘʟʘ ʠ ʧʘʨʦʚ ʙʝʥʟʠʥʘ, ʯʪʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʙʳʪʦʚʳʭ ʘʚʘʨʠʡʥʳʭ 
ʩʠʪʫʘʮʠʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ 
ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʤ ʩʦʟʜʘʥʥʦʤ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ 
Arduino, ʚ ʦʙʣʘʯʥʦʤ ʩʝʨʚʝʨʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʩʪʦʷʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ 
ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʭʘ, ʠ ʦʪʦʙʨʘʞʘʪʴ ʠʭ ʚ ʫʜʦʙʥʦʤ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ. 
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ʉʀʉʊɽʄɸ ʅɸɺʀɻɸʎʀʀ ɸɺʊʆʅʆʄʅʆɻʆ ɸɺʊʆɹʋʉɸ 
ʂʦʤʠʩʩʘʨʦʚ ʖʨʠʡ ʉʝʨʛʝʝʚʠʯ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʎʝʥʪʨ 
çʇʣʘʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʳè, ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ 
ʩʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 32 ʠʤʝʥʠ 19-ʡ ʛʚʘʨʜʝʡʩʢʦʡ ʩʪʨʝʣʢʦʚʦʡ 

ʜʠʚʠʟʠʠ 
9 ʢʣʘʩʩ 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʐʚʘʜʣʝʥʢʦ ʄʘʨʠʷ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ, ʧʝʜʘʛʦʛ-ʥʘʩʪʘʚʥʠʢ, ʧʝʜʘʛʦʛ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄɸʆʋ ʉʆʐ ˉ 32 ʛ. ʊʦʤʩʢʘ. ʏʝʨʥʳʭ ɸʣʝʢʩʝʡ 

ɸʥʜʨʝʝʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄɸʆʋ ñʇʣʘʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʳò. 
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GPS ð Global Positioning System, ʩʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, 
ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʉʐɸ, ɻʃʆʅɸʉʉ ï ʛʣʦʙʘʣʴʥʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 
ʨʦʩʩʠʡʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ [1], ʠ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʛʣʦʙʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ 
ʠʤʝʶʪ ʧʦʛʨʝʰʥʦʩʪʴ ʚ 2-5ʤ [2]. 

ʕʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʙʫʩʘ [3]. 
ʅʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʝʢʪ çʉʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠè ð ʵʪʦ ʧʨʦʝʢʪ, ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʢʘʢ ʢʦʤʧʘʥʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʙʝʩʧʠʣʦʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 
ʪʘʢ ʠ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʆʥ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ 
ʪʨʘʥʩʧʦʨʪ ʙʝʩʧʠʣʦʪʥʳʤ. ʅʘʜ ʧʨʦʝʢʪʦʤ çʉʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠè ʨʘʙʦʪʘʶʪ ʦʙʫʯʘʶʱʠʡʩʷ 
9-ʛʦ ʢʣʘʩʩʘ ʂʦʤʠʩʩʘʨʦʚ ʖʨʠʡ ʉʝʨʛʝʝʚʠʯ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʈʕʊʕʄ ʊʋʉʋʈʘ 
ʊʫʝʚ ɺʘʩʠʣʠʡ ʀʚʘʥʦʚʠʯ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 
ʌʠʣʠʧʘʩ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʪʝʭʥʦʧʘʨʢʘ ñʂʚʘʥʪʦʨʠʫʤò ʂʦʢʦʨʠʥʘ ɽʣʠʟʘʚʝʪʘ ɸʣʝʢʩʝʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʄɸʆʋ ñʇʣʘʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʳò ʏʝʨʥʳʭ ɸʣʝʢʩʝʡ ɸʥʜʨʝʝʚʠʯ.  

ʀʜʝʷ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ 
ʥʘʚʠʛʘʮʠʠ, ʚʢʣʶʯʘʶʱʫʶ GPS PPK (Post-Processed Kinematic), ʢʠʥʝʤʘʪʠʢʘ ʚ 
ʧʦʩʪʦʙʨʘʙʦʪʢʝ ð ʵʪʦ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ɻʣʦʙʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 
ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ (GNSS) ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʠ ʪʨʘʝʢʪʦʨʠʠ 
ʜʚʠʞʝʥʠʷ ʨʦʚʝʨʘ/ʜʨʦʥʘ. PPK ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ GNSS-ʜʘʥʥʳʝ ʩ 
ʙʝʩʧʠʣʦʪʥʠʢʘ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʦʞʝʥʠʠ ʠ ʪʨʘʝʢʪʦʨʠʠ ʙʣʠʞʘʡʰʠʭ ʦʧʦʨʥʳʭ ʩʪʘʥʮʠʡ, 
ʘ ʟʘʪʝʤ ʦʙʨʘʙʘʪʳʚʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ 
ʠ ʪʨʘʝʢʪʦʨʠʠ [4], ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛ (ʄʘʰʠʥʥʦʝ ʟʨʝʥʠʝ ð ʵʪʦ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 
ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ 
ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʲʝʢʪʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʙʝʟ 
ʫʯʘʩʪʠʷ (ʧʦʣʥʦʛʦ ʠʣʠ ʯʘʩʪʠʯʥʦʛʦ) ʯʝʣʦʚʝʢʘ)[5], ʪʨʘʥʩʧʦʨʪʥʳʡ WI-FI ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ 
ʘʚʪʦʙʫʩʘ. 

ʉʪʝʡʢʭʦʣʜʝʨʳ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʵʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʠʝ 
ʢʘʢ: ʗʥʜʝʢʩ ð ʵʪʦ ʨʦʩʩʠʡʩʢʘʷ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʘʷ ʢʦʤʧʘʥʠʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ 
ʅʠʜʝʨʣʘʥʜʘʭ. ʆʥʘ ʨʘʙʦʪʘʝʪ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 
ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʠ ʠ ʚ ʤʠʨʝ[6], ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ 
ʦʙʲʝʜʠʥʝʥʠʝ çʉʪʘʨʃʘʡʥè ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 
ʦʭʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 1988 ʛʦʜʘ [7] ʠ ʜʨ. ʀʭ ʢʨʠʪʝʨʠʠ ï ʵʪʦ ʪʦʯʥʦʩʪʴ ʠ 
ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʦʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʵʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ. 

ʂ ʤʦʝʡ ʩʠʩʪʝʤʝ ʥʘʚʠʛʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʘʥʘʣʦʛʠ ʪʘʢʠʝ ʢʘʢ ʈʦʚʝʨ DH:FRAME ï 
ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʪʝʭʥʦʣʦʛʠʯʥʳʡ ʘʚʪʦʥʦʤʥʳʡ ʨʦʚʝʨ, ʩʦʟʜʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ 
DRONESHUB ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʨʘʟʥʦʡ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ [8], çʗʥʜʝʢʩè ʟʘʥʠʤʘʝʪʩʷ ʙʝʩʧʠʣʦʪʥʳʤʠ ʘʚʪʦʤʦʙʠʣʷʤʠ ʩ 2017 ʛʦʜʘ. 
ɺ 2020 ʛʦʜʫ ʢʦʤʧʘʥʠʷ ʨʝʰʠʣʘ ʚʳʜʝʣʠʪʴ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟ ʛʨʫʧʧʳ çʗʥʜʝʢʩ ʊʘʢʩʠè ʚ 
ʦʪʜʝʣʴʥʫʶ ʢʦʤʧʘʥʠʶ ð Yandex Self-Driving Group (Yandex SDG) [9] ʠ ʇɸʆ çʂʘʤʘʟè 
(ʘʢʨʦʥʠʤ ʦʪ ʂʘӢʤʩʢʠʡ ʘʚʪʦʤʦʙʠӢʣʴʥʳʡ ʟʘʚʦӢʜ, ʨʘʥʝʝ çʂʘʤɸɿè [ᶒ]) ð ʩʦʚʝʪʩʢʘʷ, ʟʘʪʝʤ 
ʨʦʩʩʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʜʠʟʝʣʴʥʳʭ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʠʟʝʣʴʥʳʭ 
ʜʚʠʛʘʪʝʣʝʡ, ʜʝʡʩʪʚʫʶʱʠʡ ʩ 1976 ʛʦʜʘ. ʊʘʢʞʝ ʚʳʧʫʩʢʘʝʪ ʘʚʪʦʙʫʩʳ, ʵʣʝʢʪʨʦʙʫʩʳ (ʧʦʜ 
ʤʘʨʢʦʡ çʅʝʬʘʟè), ʪʨʘʢʪʦʨʳ, ʢʦʤʙʘʡʥʳ, ʵʣʝʢʪʨʦʘʛʨʝʛʘʪʳ, ʪʝʧʣʦʚʳʝ ʤʠʥʠ-
ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ [10]. 

Yandex SDG ʜʦʩʪʠʛʣʠ ʧʦʛʨʝʰʥʦʩʪʠ ʚ 2-5 ʩʤ, ʥʦ ʥʘʙʦʨ ʩʝʥʩʦʨʦʚ ʩʪʦʠʪ ʜʦʨʦʞʝ 
ʩʘʤʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʝʙʫʝʪʩʷ ʩʝʪʴ 5G. 

DH:FRAM ʅʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʤʘʨʰʨʫʪʘ GPS/ɻʃʆʅɸʉʉ 
ʠ ʤʦʙʠʣʴʥʫʶ ʩʚʷʟʴ, ʥʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜ ʟʘʧʦʤʠʥʘʥʠʷ ʚʥʝʰʥʠʭ ʧʨʝʜʤʝʪʦʚ ʠ ʩ 
ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʩʪʨʦʠʪ ʤʘʨʰʨʫʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 
ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʨʘʥʝʝ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ ʨʠʩʢʠ 
ʠʥʮʠʜʝʥʪʦʚ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ.  
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çʂɸʄɸɿè ʠʭ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ ʦʩʥʘʱʝʥʘ ʯʝʪʳʨʴʤʷ ʪʠʧʘʤʠ ʩʝʥʩʦʨʦʚ: 
ʚʠʜʝʦʢʘʤʝʨʘʤʠ, ʨʘʜʘʨʘʤʠ(ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ (ʈʃʉ), ʨʘʜʘʨ (ʘʥʛʣ. radar ʦʪ 
radio detection and ranging ð ʨʘʜʠʦʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʟʤʝʨʝʥʠʝ ʜʘʣʴʥʦʩʪʠ) ð 
ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʜʫʰʥʳʭ, ʤʦʨʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ 
ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʜʘʣʴʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ)[11], ʣʠʜʘʨʘʤʠ(ʃʠʜʘӢʨ ð ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 
ʦʙ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ 
ʷʚʣʝʥʠʷ ʧʦʛʣʦʱʝʥʠʷ ʠ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʚ ʦʧʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʭ ʩʨʝʜʘʭ)[12] ʠ 
ʩʦʥʘʨʘʤʠ(ʉʦʥʘʨ ï ʵʪʦ ʧʨʠʙʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʠ ʥʘʣʠʯʠʷ 
ʦʙʲʝʢʪʦʚ ʚ ʚʦʜʝ ʧʫʪʝʤ ʦʪʧʨʘʚʢʠ ʩʠʛʥʘʣʘ ʧʦʜ ʚʦʜʫ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʠʝʤʘ ʝʛʦ 
ʵʭʘ)[13], ʠ ʦʙʦʨʫʜʦʚʘʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩʚʷʟʠ: ʧʨʦʤʳʰʣʝʥʥʳʤ Wi-Fi, 4G ʠ 
ʩʧʝʮʠʘʣʴʥʳʤ ʋʂɺ-ʜʠʘʧʘʟʦʥʦʤ ʥʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʟʘʛʣʫʰʝʥʳ ʜʨʫʛʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ. ʅʦ 
ʜʣʷ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ñʋʤʥʦʡ ʜʦʨʦʛʠò. 

ʄʦʡ ʧʨʦʜʫʢʪ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʥʘʣʦʛʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʡ), ʘ ʪʘʢʞʝ 
ʩʠʤʙʠʦʟ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪ ʚ ʛʦʨʦʜʩʢʫʶ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʈʝʩʫʨʩʳ ʤʦʝʛʦ ʧʨʦʝʢʪʘ: ʂʦʥʩʫʣʴʪʘʮʠʷ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʆɸʈ 
ʀʐʀʊʈ ʅʀ ʊʇʋ(ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʝʤʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʙʣʝʤʳ 
ʧʨʦʝʢʪʘ), ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʝ çʆʪ 3D-ʤʦʜʝʣʠ ʜʦ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʜʫʢʪʘè(3D-
ʤʦʜʝʣʴ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 
ʥʘʚʠʛʘʮʠʠ), ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʝ çʋʤʥʦʝ ʟʨʝʥʠʝè( ʅʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʘʚʪʦʥʦʤʥʦʛʦ 
ʘʚʪʦʙʫʩʘ), ɻʇʆ (ʛʨʫʧʧʦʚʦʝ ʧʨʦʝʢʪʥʦʝ ʦʙʫʯʝʥʠʝ)ʊʋʉʋʈ(ʉʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤʳ ʩ 
ʜʘʪʯʠʢʘʤʠ ʜʣʷ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʙʫʩʘ) 

ʉʧʦʩʦʙʳ ʧʨʠʚʣʝʯʝʥʠʷ: ɼʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʅʀ ʊʇʋ, ɼʦʛʦʚʦʨ ʦʙ 
ʦʢʘʟʘʥʠʠ ʧʣʘʪʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʩ ɸʅʆ ɼʆ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ 
çʂʚʘʥʪʦʨʠʫʤè, ɼʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʄɸʆʋ çʇʣʘʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʳè, 
ɼʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʨʘʤʢʘʭ ɻʇʆ ʊʋʉʋʈ. 

ɹʶʜʞʝʪ ʩʦʩʪʘʚʠʣ: 36000  
ʉʝʡʯʘʩ ʨʝʘʣʠʟʦʚʘʥ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛ (ʫʤʥʦʝ ʟʨʝʥʠʝ) ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʥʘ 

ʤʦʜʝʣʠ  
ʈʘʟʨʘʙʦʪʘʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ GPS PPK. ɺʳʷʩʥʠʣʘʩʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʦʛʨʝʰʥʦʩʪʠ ʦʪ ʪʦʯʥʦʩʪʠ ʪʘʡʤʝʨʘ: 
0,3ʤʤ(3*10-4ʤ) ï ʪʨʝʙʫʶʪʩʷ ʧʠʢʦʩʝʢʫʥʜʳ (10-12ʩ) 
30ʩʤ(0,3ʤ) ï ʪʨʝʙʫʶʪʩʷ ʥʘʥʦʩʝʢʫʥʜʳ (10-9ʩ) 
300ʤ ï ʪʨʝʙʫʶʪʩʷ ʤʠʢʨʦʩʝʢʫʥʜʳ (10-6ʩ) 
3ʩʤ(0,03ʤ) ï ʪʨʝʙʫʶʪʩʷ 100 ʧʠʢʦʩʝʢʫʥʜ (0,1ʥʩ) (10-10ʩ) 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʜʦ ʨʘʟʨʘʙʦʪʘʪʴ ʪʘʡʤʝʨ ʩ ʪʦʯʥʦʩʪʴ ʚ 100ʧʩ  
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʡʤʝʨʘ: 

ʆʪʧʨʘʚʣʷʝʤ ʜʘʥʥʳʝ ʩ USB 3.1 Gen 2 ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 10 ɻʙʠʪ/ʩ 
ʉʯʠʪʘʝʤ ʢʦʣʠʯʝʩʪʚʦ ʦʪʧʨʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ 
ʆʪʧʨʘʚʣʷʝʤ ʚʳʩʯʠʪʘʥʥʦʝ ʚʨʝʤʷ ʥʘ ʧʣʘʪʫ 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ: 
1. ʇʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 
ʙʝʩʧʠʣʦʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
2. ɺʥʝʜʨʝʥʠʝ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʤʥʦʛʦ ʛʦʨʦʜʘ. 
3. ʉʜʝʣʘʪʴ ʚʝʩʴ ʤʘʨʰʨʫʪʥʳʡ ʪʨʘʥʩʧʦʨʪ ʘʚʪʦʥʦʤʥʳʤ. 
4. ɺʳʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʦʚ ʦʙʱʝʥʠʷ (ɸʚʪʦʙʫʩ ï ɸʚʪʦʙʫʩ, ɸʚʪʦʙʫʩ ï ʯʝʣʦʚʝʢ, ɸʚʪʦʙʫʩ - 
ʫʤʥʘʷ ʜʦʨʦʛʘ, ɸʚʪʦʙʫʩ - ʋʤʥʳʡ ʛʦʨʦʜ).  
5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʙʝʩʧʠʣʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
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6. ɺʦʟʤʦʞʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʨʘʙʦʪʘʭ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʟʝʤʥʦʤ ʙʝʩʧʠʣʦʪʥʦʤ 
ʪʨʘʥʩʧʦʨʪʝ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʢʣʘʜ:  
1. ʉʦʟʜʘʣ 3D-ʤʦʜʝʣʴ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ 
ʘʚʪʦʥʦʤʥʦʛʦ ʘʚʪʦʙʫʩʘ. 
2. ʉʜʝʣʘʣ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʦʚ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʘʚʪʦʥʦʤʥʦʛʦ 
ʘʚʪʦʙʫʩʘ. 
3. ʅʘʧʠʩʘʣ ʢʦʜ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʥʘʢʦʚ. 
4. ʉʦʟʜʘʣ ʧʣʘʪʬʦʨʤʫ ʩ ʜʘʪʯʠʢʘʤʠ ʜʣʷ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 
ʧʦʛʨʝʰʥʦʩʪʴʶ. 
5. ʅʘʧʠʩʘʣ ʢʦʜ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʘʟʤʝʪʢʠ. 
6. ɹʳʣ ʦʨʛʘʥʠʟʘʪʦʨʦʤ ʚʩʪʨʝʯ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠʟ ʅʀ ʊʇʋ, ʊʋʉʋʈ, çɼʝʪʩʢʠʡ 
ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʄɸʆʋ çʇʣʘʥʠʨʦʚʘʥʠʝ ʢʘʨʴʝʨʳè. 
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ʩʘʡʪ. ï URL: 1. https://dzen.ru/a/ZN0htUd8tWHY7f8o (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

2. ʇʦʛʨʝʰʥʦʩʪʴ GPS/ɻʃʆʅɸʉʉ: ʩʘʡʪ. ï URL: 
https://runovo.ru/blog/pogreshnost-gps-glonass/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

3. ʏʪʦ ʤʝʰʘʝʪ ʚʥʝʜʨʝʥʠʶ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʈʦʩʩʠʠ?: ʩʘʡʪ. ï 
URL: https://spark.ru/user/152684/blog/127415/chto-meshaet-vnedreniyu-
bespilotnih-avtomobilej-v-rossii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

4. ʇʦʣʥʳʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ PPK ʜʣʷ ʜʨʦʥʦʚ DJI Enterprise: ʩʘʡʪ. ï URL: 
https://www.drone.com.kz/events/polnyy_rabochiy_protsess_ppk_dlya_dro
nov_dji_enterprise/#:~:text=PPK (Post-Processed Kinematic), ʢʠʥʝʤʘʪʠʢʘ 
ʚ,ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʠ ʪʨʘʝʢʪʦʨʠʠ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

5. ʄʘʰʠʥʥʦʝ ʟʨʝʥʠʝ. ʏʪʦ ʵʪʦ ʠ ʢʘʢ ʠʤ ʧʦʣʴʟʦʚʘʪʴʩʷ? ʆʙʨʘʙʦʪʢʘ 
ʠʟʦʙʨʘʞʝʥʠʡ ʦʧʪʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ: ʩʘʡʪ. ï URL: 
https://habr.com/ru/articles/350918/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

6. ʗʥʜʝʢʩ: ʩʘʡʪ. ï URL: https://blog.click.ru/glossary/yandeks/ (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

7. ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çʉʪʘʨʃʘʡʥè: ʩʘʡʪ. ï URL: 
https://starlineperm.ru/about/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

8. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʨʦʚʝʨ DH:FRAME: ʩʘʡʪ. ï URL: 
https://3dpt.ru/product/universalnyy-rover-dhframe#:~:text=ʈʦʚʝʨ 
DH:FRAME ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ,ʧʦʟʚʦʣʷʝʪ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ 
ʟʘʜʘʯʠ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

9. çʗʥʜʝʢʩè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʙʝʩʧʠʣʦʪʥʠʢʦʚ 
ʚ ʊʝʭʘʩʝ: ʩʘʡʪ. ï URL: https://www.forbes.ru/biznes/488050-andeks-
zaregistriroval-podrazdelenia-po-razvitiu-bespilotnikov-v-tehase (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

10. ʂɸʄɸɿ - ɺʠʢʠʧʝʜʠʷ: ʩʘʡʪ. ï URL: 
https://ru.wikipedia.org/wiki/ʂɸʄɸɿ#:~:text=ʇɸʆ çʂʘʤʘʟè (ʘʢʨʦʥʠʤ ʦʪ 
ʂʘӢʤʩʢʠʡ,ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʛʦʨʦʜʝ ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

11. ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ ʩʪʘʥʮʠʷ - ɺʠʢʠʧʝʜʠʷ: ʩʘʡʪ. ï URL: 
https://ru.wikipedia.org/wiki/ʈʘʜʠʦʣʦʢʘʮʠʦʥʥʘʷ_ʩʪʘʥʮʠʷ (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 



78 
 

12. ʃʠʜʘʨ - ɺʠʢʠʧʝʜʠʷ: ʩʘʡʪ. ï URL: 
https://ru.wikipedia.org/wiki/ʃʠʜʘʨ#:~:text=ʃʠʜʘӢʨ ð ʪʝʭʥʦʣʦʛʠʷ 
ʧʦʣʫʯʝʥʠʷ ʠ,ʩʚʝʪʘ ʚ ʦʧʪʠʯʝʩʢʠ ʧʨʦʟʨʘʯʥʳʭ ʩʨʝʜʘʭ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

13. ɿʘʯʝʤ ʥʫʞʝʥ ʜʘʪʯʠʢ ʵʭʦʣʦʪʘ ʠ ʢʘʢ ʦʥ ʨʘʙʦʪʘʝʪ?: ʩʘʡʪ. ï URL: 
https://lowrance.ru/zachem-nuzhen-datchik-exolota-i-kak-on-
rabotaet/#:~:text=ʉʦʥʘʨ ï ʵʪʦ ʧʨʠʙʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ,ʦʪ ʜʚʠʞʝʥʠʷ ʨʳʙʳ 
ʠ ʣʦʜʢʠ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 
 
 

 
 
ʂʀɹʂɺɸʈʊ: ʐʂʆʃʔʅɸʗ ʂʆʄɸʅɼɸ ʀʅʊɽʈʅɽʊ-ɹɽɿʆʇɸʉʅʆʉʊʀ 
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ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢʘ "ʃʠʮʝʡ ˉ28" 
11ɹ ʢʣʘʩʩ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʠ: ʂʣʠʤʦʚʘ ʀʨʠʥʘ ʀʛʦʨʝʚʥʘ, ʫʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʠʠ ʄɹʆʋ ʃʠʮʝʡ ˉ 28 

 
ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ 
ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʙʱʝʩʪʚʘ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʜʝʪʝʡ, ʚʦʩʧʠʪʘʥʠʝ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʦʙʥʦʚʣʝʥʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ 
ʩʪʘʥʜʘʨʪʝ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʌɻʆʉ ʅʆʆ) ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʚ ʪ. ʯ. ʠʭ 
ʮʠʬʨʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ. ʇʦ ʠʪʦʛʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ ʠ ʦʧʨʦʩʘ ʫʯʝʥʠʢʦʚ 
ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʥʘʰʝʛʦ ʣʠʮʝʷ (ʧʨʠʣʦʞʝʥʠʝ 1, 2) ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʧʦʣʴʟʫʶʪʩʷ 
ʢʦʤʧʴʶʪʝʨʦʤ, ʧʣʘʥʰʝʪʘʤʠ, ʩʤʘʨʪʬʦʥʘʤʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʭʦʜʷʪ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. 
ʉʨʝʜʠ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʟʘʥʷʪʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ: ʧʨʦʩʤʦʪʨ ʤʫʣʴʪʬʠʣʴʤʦʚ, 
ʬʠʣʴʤʦʚ, ʦʥʣʘʡʥ-ʠʛʨʳ, ʩʢʘʯʠʚʘʥʠʝ ʠʛʨ, ʧʨʦʩʤʦʪʨ ʜʝʪʩʢʠʭ ʶʪʫʙ-ʢʘʥʘʣʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʝʪʝʡ ʦʙ ʦʧʘʩʥʦʩʪʷʭ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʚ ʩʝʪʠ, 
ʜʦʩʪʘʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʳ.  

ʊʝʤʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʠʥʪʝʨʥʝʪʝ ʠʥʪʝʨʝʩʫʝʪ ʤʝʥʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ. 
ʄʦʡ ʧʨʦʝʢʪ çʆʧʘʩʥʦʩʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪè ʦʪʤʝʯʝʥ ʜʠʧʣʦʤʦʤ ʣʘʫʨʝʘʪʘ ʛʦʨʦʜʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ çʄʦʸ ʧʝʨʚʦʝ ʦʪʢʨʳʪʠʝè ʚ 2017 ʛʦʜʫ. ʋʯʘʩʪʚʫʷ ʚ 
ɼʥʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʷ ʟʘʤʝʪʠʣʘ ʠʥʪʝʨʝʩ ʠ ʦʪʢʨʳʪʦʩʪʴ, ʩ ʢʦʪʦʨʳʤʠ ʨʝʙʷʪʘ ʥʘʯʘʣʴʥʳʭ 
ʢʣʘʩʩʦʚ ʦʪʥʦʩʷʪʩʷ ʢ ʫʨʦʢʘʤ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ. ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ 
ʪʝʤʘ ʠʥʪʝʨʥʝʪʘ ʠ ʛʘʜʞʝʪʦʚ ʦʯʝʥʴ ʙʣʠʟʢʘ ʩʦʚʨʝʤʝʥʥʳʤ ʜʝʪʷʤ ʠ ʤʦʣʦʜʸʞʠ, 
ʤʝʨʦʧʨʠʷʪʠʷ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʦʨʛʘʥʠʟʫʝʤʳʝ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤʠ ʚ ʨʘʤʢʘʭ 
ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʙʫʜʫʪ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʫʯʝʥʠʢʦʚ, ʨʦʜʠʪʝʣʝʡ, ʣʠʮʝʷ).  

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ 

ʇʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʝʜʠʥʩʪʚʦ ʫʤʝʥʠʡ ʠ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʛʨʦʟʳ 
ʀʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʘ. ʂ ʪʘʢʠʤ ʫʛʨʦʟʘʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʪʷʤ ʦʪʥʝʩʝʥʳ 
ʢʨʠʤʠʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʧʘʩʥʳʡ ʢʦʥʪʝʥʪ, ʚʟʣʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʠʙʝʨʙʫʣʣʠʥʛ, 
ʪʨʦʣʣʠʥʛ, ʫʛʨʦʟʳ ʟʜʦʨʦʚʴʶ ʠ ʪ. ʜ. ɹʳʪʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʫʙʝʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ, 
ʙʫʜʫʯʠ çʮʠʬʨʦʚʳʤʠ ʫʨʦʞʝʥʮʘʤʠè, ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʦʙʨʝʪʘʶʪ 
ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʚʳʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ. ʅʦ ʤʝʭʘʥʠʯʝʩʢʠ ʵʪʦʛʦ ʥʝ 



79 
 

ʧʨʦʠʩʭʦʜʠʪ. ʀʟʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠʥʪʝʨʥʝʪ-ʞʫʨʥʘʣʘ çɼʝʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 
ʦʙʱʝʩʪʚʝè ʠ ʋʧʨʘʚʣʝʥʠʷ çʂè ʄɺɼ ʈʦʩʩʠʠ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʩʢʨʳʪʠʝ 
ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʨʦʪʠʚ 
ʟʜʦʨʦʚʴʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ. ɼʝʪʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʥʘʚʳʢʘʤʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʩʝʨʴʸʟʥʳʤʠ ʫʛʨʦʟʘʤʠ ʠ 
ʦʧʘʩʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ ʚ ʩʝʪʠ.   

ʋʤʝʥʠʝ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦ 
ʫʪʚʝʨʞʜʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ (ɺʦʣʢʦʚʘ ʃ. ɺ.,          ʃʠʟʫʥʦʚʘ ʃ. ʈ., ɼʘʱʝʥʢʦ ʖ. ʉ., 
ʅʦʚʦʩʝʣʦʚ ʉ. ɸ. ʠ ʜʨ.), ʙʫʜʫʯʠ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ, ʥʝ ʧʦʣʫʯʘʝʪ ʧʦʢʘ 
ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʠ ʦʙʲʝʢʪʠʚʥʳʭ, ʠ 
ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʥʝʦʙʭʦʜʠʤʘ ʩʠʩʪʝʤʥʘʷ ʨʘʙʦʪʘ ʥʘʩʪʘʚʥʠʢʦʚ ʧʦ ʦʙʫʯʝʥʠʶ ʜʝʪʝʡ ʧʨʘʚʠʣʘʤ ʙʝʟʦʧʘʩʥʦʛʦ 
ʧʦʚʝʜʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ (ʧʝʜʘʛʦʛʦʚ, ʨʦʜʠʪʝʣʝʡ, ʚʦʣʦʥʪʸʨʦʚ). ʇʨʦʝʢʪ çʂʀɹʢʚʘʨʪ: 
ʰʢʦʣʴʥʘʷ ʢʦʤʘʥʜʘ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠè ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ 
ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 

 
ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʯʝʨʝʟ ʦʨʛʘʥʠʟʘʮʠʶ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʦʡ ʢʦʤʘʥʜʳ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ çʂʀɹʢʚʘʨʪè. 

ɿʘʜʘʯʠ: 
- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ 

ʪʝʤʝ ʧʨʦʝʢʪʘ; 
-  ʠʟʫʯʠʪʴ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʨʘʟʚʠʪʠʶ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʣʠʮʝʷ; 
- ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ, ʧʣʘʥ, ʩʮʝʥʘʨʠʠ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʰʢʦʣʴʥʦʡ ʢʦʤʘʥʜʳ 

ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ çʂʀɹʢʚʘʨʪè; 
- ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʧʨʦʚʝʩʪʠ ʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʫʯʝʥʠʢʘʤʠ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʦʚ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ. 
 

ʄʝʪʦʜʳ ʨʘʙʦʪʳ 
ʕʣʝʢʪʨʦʥʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʦʧʨʦʩ, ʥʘʙʣʶʜʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʧʩʠʭʦʣʦʛʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʤʝ, ʘʥʘʣʠʟ ʠ 
ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 

 
ʌʦʨʤʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ ï ʧʨʝʟʝʥʪʘʮʠʷ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ɼʝʪʠ ʠ ʠʥʪʝʨʥʝʪ: ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʦʚ 

ʉʧʝʮʠʘʣʠʩʪʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʚʠʚʘʪʴ ʜʝʪʷʤ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʯʠʪʴ ʠʭ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʤ ʨʠʩʢʘʤ ʥʫʞʥʦ ʥʘʯʠʥʘʷ ʩ 
ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʠʣʠ ʜʘʞʝ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩ 
ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ ʜʝʪʠ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʨʘʟʣʠʯʥʳʝ ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʩ ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ ʜʘʥʥʳʤ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʧʨʦʩʘ 83 ʨʦʜʠʪʝʣʝʡ ʚʦʩʧʠʪʘʥʥʠʢʦʚ 2-4 ʣʝʪ ʄɹɼʆʋ ʜ/ʩ ˉ 430 ʛ. 
ʅʦʚʦʩʠʙʠʨʩʢʘ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʚ ʘʧʨʝʣʝ 2023 ʛʦʜʘ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

Ô 83% ʜʝʪʝʡ ʫʤʝʶʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ 
(ʪʝʣʝʬʦʥ, ʧʣʘʥʰʝʪ ʠ ʜʨ.); 

Ô 36% ʧʦʣʴʟʫʶʪʩʷ ʛʘʜʞʝʪʘʤʠ ʢʘʞʜʳʡ ʜʝʥʴ; 
Ô 42 % ʜʝʪʝʡ ʧʨʦʚʦʜʷʪ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ (ʛʘʜʞʝʪʘʤʠ) 1-2 ʯʘʩʘ ʚ ʜʝʥʴ 

(6% - ʙʦʣʝʝ 2-ʭ ʯʘʩʦʚ); 
Ô 40 % ʜʝʪʝʡ ʫʤʝʶʪ ʚʳʭʦʜʠʪʴ  ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ;  
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Ô 8,5% ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʝʣʝʬʦʥ (ʧʣʘʥʰʝʪ ʠ ʜʨ.), ʚ ʪʦʤ 
ʯʠʩʣʝ ʩ ʚʳʭʦʜʦʤ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ (ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʛʦʨʦʜʩʢʦʤ 
ʚʝʙʠʥʘʨʝ çʀʥʪʝʨʥʝʪ ʜʣʷ ʤʘʣʳʰʝʡè, 21.04.2023, 
https://www.youtube.com/watch?v=A7gQut20F54). 
ʈʘʟʚʠʪʠʶ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʜʝʪʝʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ʊʘʢ, ʌɻʆʉ ʅʆʆ ʦʧʨʝʜʝʣʷʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʥʘʚʳʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʜʘʣʝʝ ï ʀʂʊ) ʜʣʷ 
ʨʝʰʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʫʤʝʥʠʷ ʩʦʙʣʶʜʘʪʴ 
ʥʦʨʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʠ ʵʪʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʯʠʩʣʝ 
ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʠ ʧʨʝʜʤʝʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʚʦʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, 
ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʉʪʘʥʜʘʨʪʦʤ, ʩʦʜʝʨʞʘʪʩʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ 
ʧʦʠʩʢʘ (ʚ ʩʧʨʘʚʦʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠ ʦʪʢʨʳʪʦʤ ʫʯʝʙʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 
ʩʝʪʠ ʀʥʪʝʨʥʝʪ), ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʘʥʘʣʠʟʘ, ʦʨʛʘʥʠʟʘʮʠʠ, ʧʝʨʝʜʘʯʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 
ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʛʨʘʤʦʪʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʉʪʘʥʜʘʨʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 
ʧʨʠʦʙʱʝʥʠʝ ʫʯʘʱʠʭʩʷ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʀʂʊ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʫ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 
ʚʦʟʨʘʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ ʂʘʩʧʝʨʩʢʦʛʦ ʚ ʈʦʩʩʠʠ ʚ 2020 
ʛʦʜʫ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʨʝʜʠ ʜʝʪʝʡ ʰʢʦʣʴʥʦʛʦ ʠ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 15% ʨʝʙʷʪ 
ʪʝʨʷʣʠ ʜʘʥʥʳʝ ʠʟ-ʟʘ ʚʠʨʫʩʘ, 10% ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʤʦʰʝʥʥʠʯʝʩʪʚʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʬʘʣʴʰʠʚʳʭ ʩʘʡʪʦʚ ʠʣʠ ʧʠʩʝʤ (ʦʧʨʦʩ: çɺʟʨʦʩʣʳʝ ʠ ʜʝʪʠ ʚ ʠʥʪʝʨʥʝʪʝ: ʮʠʬʨʦʚʘʷ 
ʛʨʘʤʦʪʥʦʩʪʴè ï
URL:https://kids.kaspersky.ru/article/opros_vzroslye_i_deti_v_internete_cifrovaya_gramot
nost).  ʇʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʫ 40% ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫʞʝ ʝʩʪʴ 
ʩʪʨʘʥʠʮʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʇʨʠ ʵʪʦʤ ʦʢʦʣʦ 80% ʜʝʪʝʡ ʚ ʈʦʩʩʠʠ ʨʘʩʢʨʳʚʘʶʪ ʚ 
ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʩʚʦʠ ʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʷ ʬʘʤʠʣʠʶ, ʠʤʷ, ʦʪʯʝʩʪʚʦ, ʜʘʪʫ 
ʨʦʞʜʝʥʠʷ ʠ ʨʝʘʣʴʥʳʡ ʚʦʟʨʘʩʪ, ʥʦʤʝʨ ʰʢʦʣʳ, ʥʦʤʝʨ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ, ʘ ʪʘʢʞʝ 
ʠʤʝʥʘ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʠ ʦʪʤʝʪʢʠ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ. ɼʝʪʠ ʟʘʯʘʩʪʫʶ ʥʝ ʦʩʦʟʥʘʶʪ ʠ 
ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʙʝ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʨʠʩʢʘʤʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʫʯʠʪʴ ʜʝʪʝʡ 
ʧʨʘʚʠʣʘʤ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʦʙʲʷʩʥʷʪʴ ʠʤ 
ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɼʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʳʤ ʫʛʨʦʟʘʤ ʜʝʪʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʝ ʪʦʣʴʢʦ 
ʨʷʜʦʤ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʥʦ ʪʘʢʞʝ ʦʩʦʙʳʤʠ ʥʘʚʳʢʘʤʠ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, 
ʪʘʢʠʤʠ ʢʘʢ ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʠ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʣʠʯʥʦʩʪʥʳʤʠ, ʨʝʛʫʣʷʪʠʚʥʳʤʠ ʠ 
ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʫʯʝʙʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʜʦʣʞʥʳ 
ʩʪʘʪʴ ʯʘʩʪʴʶ ʬʦʨʤʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. ʇʦ ʤʥʝʥʠʶ ɼʘʱʝʥʢʦ ʖ. ʉ. ʠ 
ʅʦʚʦʩʝʣʦʚʘ ʉ. ɸ., ʦʙʫʯʝʥʠʝ ʦʩʥʦʚʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ 
ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʢʣʶʯʘʶʱʠʤ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʦʣʝʡ 
ʠʣʠ ʥʘʩʪʨʦʡʢʠ ʧʨʠʚʘʪʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘʨʘʚʥʝ  
ʦʙʫʯʝʥʠʝʤ ʧʨʘʚʠʣʘʤ ʙʝʟʦʧʘʩʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʤ ʢʘʢ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʛʦ 
ʜʚʠʞʝʥʠʷ, ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʧʨʠʙʦʨʦʚ ʠ ʜʨʫʛʠʝ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ 
ʚʦʟʨʘʩʪʘ ʷʚʣʷʝʪʩʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʨʦʜʠʪʝʣʝʡ  (ɼʘʱʝʥʢʦ ʖ.ʉ., ʅʦʚʦʩʝʣʦʚ ʉ.ɸ. 
ɺʦʩʧʠʪʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʤʧʦʥʝʥʪ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ // 
ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ, 2020). 

 
ʇʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

https://www.youtube.com/watch?v=A7gQut20F54
https://kids.kaspersky.ru/article/opros_vzroslye_i_deti_v_internete_
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ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ (ʜʝʪʝʡ ʠ ʣʠʯʥʦʩʪʠ) ʢʘʢ ʥʝʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚ 
ʦʪʥʦʰʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʛʨʦʟ, ʚ ʥʘʫʢʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʠʟʫʯʝʥ 
ʬʝʥʦʤʝʥ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʯʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʥʦʝ ʃ. ɺ. 
ɸʩʪʘʭʦʚʦʡ ʠ ʉ. ʉ. ʃʫʰʥʠʢʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʢʫʣʴʪʫʨʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ, 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʘʙʦʡ ʨʘʟʚʠʪʦʩʪʠ ʜʘʥʥʦʡ ʪʝʤʳ ʠ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʟʥʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 
(ɸʩʪʘʭʦʚʘ, ʃ. ɺ. ʂʫʣʴʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ: 
ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ / ʃ. ɺ. ɸʩʪʘʭʦʚʘ, ʉ. 
ʉ. ʃʫʰʥʠʢʦʚʘ // ɺʝʩʪʥʠʢ ʋʨʌʆ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ. ï 2019). 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29.12.2010 ˉ 436-ʌɿ çʆ 
ʟʘʱʠʪʝ ʜʝʪʝʡ ʦʪ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʯʠʥʷʶʱʝʡ ʚʨʝʜ ʠʭ ʟʜʦʨʦʚʴʶ ʠ ʨʘʟʚʠʪʠʶè 
ʦʧʨʝʜʝʣʷʝʪ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʪʝʡ ʢʘʢ ʩʦʩʪʦʷʥʠʝ 
ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʝʪʝʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʨʠʩʢ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʠʯʠʥʝʥʠʝʤ 
ʠʥʬʦʨʤʘʮʠʝʡ ʚʨʝʜʘ ʠʭ ʟʜʦʨʦʚʴʶ ʠ (ʠʣʠ) ʬʠʟʠʯʝʩʢʦʤʫ, ʧʩʠʭʠʯʝʩʢʦʤʫ, ʜʫʭʦʚʥʦʤʫ, 
ʥʨʘʚʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ.  

ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʝʪʝʡ ʠ 
ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʠʩʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʨʝʜʦʥʦʩʥʳʤ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʠʥʪʝʨʥʝʪ-ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʢʠʙʝʨʙʫʣʣʠʥʛ, 
ʛʨʫʤʠʥʛ, ʟʘʨʘʞʝʥʠʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʨʦʯʝʝ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʂʊ ʩʫʙʲʝʢʪʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠ ʩʝʪʝʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ 
ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ 
ʜʝʪʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʘʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʯʝʣʦʚʝʢʘ ʪʦʣʴʢʦ ʩ ʧʦʟʠʮʠʠ ʞʝʨʪʚʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ 
ʨʠʩʢʘʤ. ʆʜʥʘʢʦ ʢʘʞʜʳʡ ʩʫʙʲʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʩʘʤ 
ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʫʛʨʦʟ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʩ 
ʢʠʙʝʨʙʫʣʣʠʥʛʦʤ ʠʥʠʮʠʘʪʦʨʘʤʠ ʪʨʘʚʣʠ, ʢʘʢ ʠ ʝʝ ʞʝʨʪʚʦʡ, ʩʪʘʥʦʚʷʪʩʷ ʜʝʪʠ (ɹʦʯʘʚʝʨ, 
ɸ. ɸ. ʂʠʙʝʨʙʫʣʣʠʥʛ: ʪʨʘʚʣʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ / ɸ. ɸ. 
ɹʦʯʘʚʝʨ, ʂ. ɼ. ʍʣʦʤʦʚ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ʇʩʠʭʦʣʦʛʠʷ. ï ɾʫʨʥʘʣ ɺʐʕ. ï 2014. 
ï ˉ 3. ï URL: https://cyberleninka.ru/article/n/kiberbulling-travlya-v-prostranstve-
sovremennyh-tehnologiy). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʜʝʪʝʡ 
ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʠ ʧʨʠʥʮʠʧʦʚ ʢʘʢ ʦʜʠʥ ʠʟ ʘʩʧʝʢʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
 
ʇʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ 
ʰʢʦʣʴʥʠʢʦʚ 

 
ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʧʦʜʭʦʜʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʦ ʪʨʝʤ ʫʨʦʚʥʷʤ ʥʘ ʦʩʥʦʚʝ ʫʯʘʩʪʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ 
ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ (ɻʨʠʛʦʨʴʝʚ ɼ.ɺ., ʉʪʝʧʘʥʦʚ ʇ.ɺ. ɺʥʝʫʨʦʯʥʘʷ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʠʢʦʚ. ʄʝʪʦʜʠʯʝʩʢʠʡ ʢʦʥʩʪʨʫʢʪʦʨ: ʧʦʩʦʙʠʝ ʜʣʷ ʫʯʠʪʝʣʷ. ʄ.: 
ʇʨʦʩʚʝʱʝʥʠʝ, 2014).  

ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʧʨʠʦʙʨʝʪʝʥʠʝ ʰʢʦʣʴʥʠʢʦʤ, ʚʦ-ʧʝʨʚʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ 
ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʫʛʨʦʟʘʭ ʀʥʪʝʨʥʝʪʘ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʦʨʤʘʭ ʧʦʚʝʜʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ, 
ʦ ʩʦʮʠʘʣʴʥʦ ʦʜʦʙʨʷʝʤʳʭ ʠ ʥʝʦʜʦʙʨʷʝʤʳʭ ʬʦʨʤʘʭ ʧʦʚʝʜʝʥʠʷ ʚ ʥʝʤ ʠ ʪ. ʧ.), ʚʦ-ʚʪʦʨʳʭ, 
ʧʝʨʚʠʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʦʮʠʘʣʴʥʦʩʪʠ ʨʝʘʣʴʥʦʛʦ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ. ʇʦʩʪʫʧʠʚ ʚ 1-ʡ 
ʢʣʘʩʩ, ʜʝʪʠ ʦʩʦʙʝʥʥʦ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʥʦʚʦʤʫ ʩʦʮʠʘʣʴʥʦʤʫ ʟʥʘʥʠʶ, ʩʪʨʝʤʷʪʩʷ ʧʦʥʷʪʴ 
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ʥʦʚʫʶ ʜʣʷ ʥʠʭ ʰʢʦʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʠʨʪʫʘʣʴʥʫʶ). ʆʩʥʦʚʥʳʤʠ 
ʬʦʨʤʘʤʠ ʨʘʙʦʪʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʩʪʘʥʦʚʷʪʩʷ ʙʝʩʝʜʳ, 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʛʨʳ, ʩʦʚʤʝʩʪʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʠ ʜʨ.  

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ - ʧʦʣʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʤ ʦʧʳʪʘ ʧʝʨʝʞʠʚʘʥʠʷ ʠ ʧʦʟʠʪʠʚʥʦʛʦ 
ʦʪʥʦʰʝʥʠʷ ʢ ʙʘʟʦʚʳʤ ʮʝʥʥʦʩʪʷʤ ʨʘʙʦʪʳ ʠ ʦʙʱʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ (ʙʝʟʦʧʘʩʥʦʩʪʴ, 
ʙʝʟʦʧʘʩʥʦʝ ʧʦʚʝʜʝʥʠʝ, ʢʫʣʴʪʫʨʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ), ʮʝʥʥʦʩʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 
ʩʦʮʠʘʣʴʥʦʩʪʠ ʨʝʘʣʴʥʦʛʦ ʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 
ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʰʢʦʣʴʥʠʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ 
ʫʨʦʚʥʝ ʢʣʘʩʩʘ, ʰʢʦʣʳ, ʪ. ʝ. ʚ ʟʘʱʠʱʝʥʥʦʡ, ʜʨʫʞʝʩʪʚʝʥʥʦʡ ʧʨʦʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ. 
ʀʤʝʥʥʦ ʚ ʪʘʢʦʡ ʙʣʠʟʢʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʝ ʨʝʙʝʥʦʢ ʧʦʣʫʯʘʝʪ ʧʝʨʚʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʚʘʞʥʦʩʪʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʥʘʯʠʥʘʝʪ ʠʭ ʮʝʥʠʪʴ 
(ʠʣʠ ʦʪʚʝʨʛʘʝʪ). ʂʣʶʯʝʚʳʤʠ ʬʦʨʤʘʤʠ ʨʘʙʦʪʳ ʜʣʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʪʦʨʦʛʦ 
ʫʨʦʚʥʷ ʚʠʜʷʪʩʷ ʤʘʩʪʝʨ-ʢʣʘʩʩʳ, ʪʨʝʥʠʥʛʠ, ʧʨʦʝʢʪʳ, ʦʣʠʤʧʠʘʜʳ, ʛʨʫʧʧʦʚʳʝ ʠ 
ʢʦʣʣʝʢʪʠʚʥʳʝ ʠʛʨʳ ʠ ʪ. ʜ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ʨʝʟʫʣʴʪʘʪʦʚ ï ʧʦʣʫʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʤ ʦʧʳʪʘ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʙʝʟʦʧʘʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʀʥʪʝʨʥʝʪʝ ʢʘʢ ʜʣʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʦʧʝʨʘʮʠʡ 
ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢ ʠ ʜʣʷ ʦʙʱʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ. ʊʦʣʴʢʦ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʜʝʡʩʪʚʠʠ, ʜʝʡʩʪʚʠʠ ʚ ʦʪʢʨʳʪʦʤ ʩʦʮʠʫʤʝ, ʟʘ 
ʧʨʝʜʝʣʘʤʠ ʜʨʫʞʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʰʢʦʣʳ, ʜʣʷ ʜʨʫʛʠʭ, ʟʘʯʘʩʪʫʶ ʥʝʟʥʘʢʦʤʳʭ ʣʶʜʝʡ, 
ʢʦʪʦʨʳʝ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢ ʥʝʤʫ ʥʘʩʪʨʦʝʥʳ, ʶʥʳʡ ʯʝʣʦʚʝʢ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʪʘʥʦʚʠʪʩʷ (ʘ ʥʝ ʧʨʦʩʪʦ ʫʟʥʘʝʪ ʦ ʪʦʤ, ʢʘʢ ʩʪʘʪʴ) ʩʦʮʠʘʣʴʥʦ ʘʢʪʠʚʥʳʤ 
ʜʝʷʪʝʣʝʤ, ʩʚʦʙʦʜʥʦ ʠʩʧʦʣʴʟʫʶʱʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʠʭ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʞʠʟʥʝʥʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʟʘʜʘʯ. ʀʤʝʥʥʦ ʚ ʦʧʳʪʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 
ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʡʩʪʚʦʚʘʪʴ 
ʙʝʟʦʧʘʩʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ.  

ɼʦʩʪʠʞʝʥʠʝ ʪʨʝʭ ʫʨʦʚʥʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ 
ʵʬʬʝʢʪʦʚ ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ ʜʝʪʝʡ.  ʊʨʠ ʫʨʦʚʥʷ ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʫʩʣʦʚʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʝʜʠʥʩʪʚʫ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, 
ʘ ʠʤʝʥʥʦ: ʟʥʘʥʠʡ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ ï ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 
ʧʨʦʷʚʣʝʥʠʶ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʦʧʳʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 
ʙʝʟʦʧʘʩʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚ ʛʣʦʙʘʣʴʥʦʡ ʉʝʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʞʠʟʥʝʥʥʳʭ ʟʘʜʘʯ. 

ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
-  ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 

ʪʨʝʙʫʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 
 - ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʠʪʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ 

ʙʘʟʦʚʳʤ ʮʝʥʥʦʩʪʷʤ ʨʘʙʦʪʳ ʠ ʦʙʱʝʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ (ʙʝʟʦʧʘʩʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʝ 
ʧʦʚʝʜʝʥʠʝ, ʢʫʣʴʪʫʨʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʚʝʜʝʥʠʷ) ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʰʢʦʣʴʥʠʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʥʘ ʫʨʦʚʥʝ ʢʣʘʩʩʘ, ʰʢʦʣʳ.  
 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 
ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʪʘʧ (ʷʥʚʘʨʴ 2024 ʛ.) 

ɿʘʜʘʯʘ ï ʠʟʫʯʠʪʴ ʨʝʘʣʴʥʫʶ ʩʠʪʫʘʮʠʶ ʧʦ ʨʘʟʚʠʪʠʶ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʣʠʮʝʷ ˉ 28. 

 

ˉ 
ʧ/ʧ 

ʄʝʨʦʧʨʠʷʪʠʝ  ʈʝʟʫʣʴʪʘʪ 

1. ɸʥʘʣʠʟ ʜʦʢʫʤʝʥʪʦʚ, ʪʝʦʨʠʠ ʠ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ 

ʈʘʟʨʘʙʦʪʢʘ 
ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ 
ʧʨʦʝʢʪʘ 

2. ʈʘʟʨʘʙʦʪʢʘ ʪʝʢʩʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʜʣʷ ʨʦʜʠʪʝʣʝʡ  

ɸʥʢʝʪʘ 
çʈʝʙʸʥʦʢ ʠ ʀʥʪʝʨʥʝʪè 
(ʧʨʠʣʦʞʝʥʠʝ 1) 



83 
 

3. ʆʨʛʘʥʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ ʤʣʘʜʰʠʭ 
ʰʢʦʣʴʥʠʢʦʚ 

ɼʘʥʥʳʝ ʦʧʨʦʩʘ 
(ʧʨʠʣʦʞʝʥʠʝ 2) 

4. ʀʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʤʣʘʜʰʠʭ 
ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʪʝʤʝ ʛʘʜʞʝʪʦʚ ʠ ʠʥʪʝʨʥʝʪʘ 

ɼʘʥʥʳʝ ʦʧʨʦʩʘ 
(ʧʨʠʣʦʞʝʥʠʝ 3) 

 
 

ʆʩʥʦʚʥʦʡ ʵʪʘʧ (ʬʝʚʨʘʣʴ ï ʤʘʨʪ 2024 ʛ.) 
 

ɿʘʜʘʯʠ: 
 ï ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ, ʜʠʟʘʡʥ ʟʥʘʯʢʦʚ, ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʮʝʥʘʨʠʠ ʠ 

ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʰʢʦʣʴʥʦʡ ʢʦʤʘʥʜʳ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ çʂʀɹʢʚʘʨʪè; 
- ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʧʨʦʚʝʩʪʠ ʪʝʤʘʪʠʯʝʩʢʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʩ ʫʯʝʥʠʢʘʤʠ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʦʚ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ. 
 
ʂʦʥʮʝʧʮʠʷ ʢʦʤʘʥʜʳ  

ɺ ʥʘʟʚʘʥʠʠ çʂʀɹʢʚʘʨʪè ʩʦʝʜʠʥʝʥʳ ʜʚʘ ʵʣʝʤʝʥʪʘ:  
- ʂʀɹ ï ʘʙʙʨʝʚʠʘʪʫʨʘ, ʦʟʥʘʯʘʝʪ çʢʦʤʘʥʜʘ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠè; 
- ʢʚʘʨʪ ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʦʤʘʥʜʳ (4 ʯʝʣʦʚʝʢʘ, ʫʯʘʱʠʝʩʷ 10 ʠʣʠ 11 

ʢʣʘʩʩʦʚ). 
ʋʯʘʩʪʥʠʢʦʤ ʰʢʦʣʴʥʦʡ ʢʦʤʘʥʜʳ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ çʂʀɹʢʚʘʨʪè ʤʦʞʝʪ 

ʩʪʘʪʴ ʣʶʙʦʡ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢ ʧʦ ʞʝʣʘʥʠʶ. ʅʝʦʙʭʦʜʠʤʳʝ ʢʘʯʝʩʪʚʘ ï ʠʥʪʝʨʝʩ ʢ 
ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʘʥʜʳ, ʫʤʝʥʠʝ ʠ ʞʝʣʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 
ʤʣʘʜʰʠʤʠ ʰʢʦʣʴʥʠʢʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʦʙʱʠʪʝʣʴʥʦʩʪʴ, ʢʨʝʘʪʠʚʥʦʩʪʴ. 

ʋʯʘʩʪʥʠʢʠ ʦʪʨʷʜʘ çʂʀɹʢʚʘʨʪè ʤʦʛʫʪ ʥʦʩʠʪʴ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʟʥʘʯʢʠ, ʬʫʪʙʦʣʢʠ 
(ʜʠʟʘʡʥ ʚ ʧʨʠʣʦʞʝʥʠʠ 4). 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ï 1 ʨʘʟ ʚ ʤʝʩʷʮ. ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ 
ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤʠ ʙʫʜʫʪ ʤʝʨʦʧʨʠʷʪʠʷ ʩ 
ʫʯʘʱʠʤʠʩʷ ʚʪʦʨʳʭ ʢʣʘʩʩʦʚ. ʌʦʨʤʳ ʧʨʦʚʝʜʝʥʠʷ - ʚʠʢʪʦʨʠʥʳ, ʛʨʫʧʧʦʚʳʝ ʠ 
ʢʦʣʣʝʢʪʠʚʥʳʝ ʠʛʨʳ ʠ ʜʨ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ï ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʦʜʠʥ ʜʝʥʴ. ʋʯʘʩʪʥʠʢʠ 
ʢʦʤʘʥʜʳ ʨʘʩʭʦʜʷʪʩʷ ʧʦ ʢʣʘʩʩʘʤ (ʦʜʠʥ ʢʣʘʩʩ ï ʦʜʠʥ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʢʦʤʘʥʜʳ). ɺ 
ʪʝʯʝʥʠʝ ʛʦʜʘ ʫʯʘʩʪʥʠʢʠ ʢʦʤʘʥʜʳ ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʥʳʤʠ ʢʣʘʩʩʘʤʠ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʦʪʨʷʜʘ çʂʀɹʢʚʘʨʪè ʣʦʛʠʯʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ 
ʩʦʙʳʪʠʡʥʦʛʦ ʧʦʜʭʦʜʘ, ʘ ʠʤʝʥʥʦ ʢʘʣʝʥʜʘʨʷ IT ʠ ʠʥʪʝʨʥʝʪ-ʧʨʘʟʜʥʠʢʦʚ.  

 
ʇʣʘʥ-ʛʨʘʬʠʢ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ɼʘʪʘ ʇʨʘʟʜʥʠʢ ʊʝʤʘ 
ʤʝʨʦʧʨʠʷʪʠʷ 

30 ʩʝʥʪʷʙʨʷ ɼʝʥʴ ʀʥʪʝʨʥʝʪʘ ʚ 
ʈʦʩʩʠʠ 

ɺʦʟʤʦʞʥʦʩʪʠ ʠ 
ʨʠʩʢʠ  ʀʥʪʝʨʥʝʪʘ 

8 ʦʢʪʷʙʨʷ ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ 
ʟʨʝʥʠʷ 

ɼʝʣʫ ʚʨʝʤʷ ï 
ʛʘʜʞʝʪʘʤ ʯʘʩ! 

30 ʥʦʷʙʨʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʜʝʥʴ ʟʘʱʠʪʳ 
ʠʥʬʦʨʤʘʮʠʠ 

ʆʩʪʦʨʦʞʥʦ: 
ʚʠʨʫʩʳ, ʤʦʰʝʥʥʠʢʠ! 

4 ʜʝʢʘʙʨʷ ɼʝʥʴ 
ʠʥʬʦʨʤʘʪʠʢʠ ʚ ʈʦʩʩʠʠ 

ʇʦ ʧʠʨʘʪʩʢʠʤ 
ʩʘʡʪʘʤ, ʜʝʪʠ, ʥʝ ʭʦʜʠʪʝ! 
ʀʛʨʳ ʠ ʧʨʦʛʨʘʤʤʳ, ʜʝʪʠ, 
ʥʝ ʢʨʘʜʠʪʝ! 



84 
 

28 ʷʥʚʘʨʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʜʝʥʴ ʟʘʱʠʪʳ 
ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ɹʝʨʝʛʠ 
ʧʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ! 

6 ʬʝʚʨʘʣʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʜʝʥʴ ʙʝʟʦʧʘʩʥʦʛʦ 
ʠʥʪʝʨʥʝʪʘ 

ʂʪʦ ʪʘʢʠʝ ʪʨʦʣʣʠ 
ʩʝʪʝʚʳʝ? 

31  ʤʘʨʪʘ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 
ʜʝʥʴ ʨʝʟʝʨʚʥʦʛʦ 
ʢʦʧʠʨʦʚʘʥʠʷ 

ʉʦʭʨʘʥʠ ʚʘʞʥʦʝ! 

7 ʘʧʨʝʣʷ ɼʝʥʴ ʨʦʞʜʝʥʠʷ 
ʈʫʥʝʪʘ 

ɼʨʫʟʴʷ ʠʟ 
ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠʣʠ 
ʦʧʘʩʥʳʝ ʥʝʟʥʘʢʦʤʮʳ 

17 ʤʘʷ ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ 
ʵʣʝʢʪʨʦʩʚʷʟʠ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʦʙʱʝʩʪʚʘ 

ɿʘʱʠʪʘ ʠ ʧʦʤʦʱʴ 
ʚ ʩʝʪʠ 

 
ʇʣʘʥ-ʤʦʜʝʣʴ ʤʝʨʦʧʨʠʷʪʠʡ 

 

ʕʪʘʧ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʦʜʝʨʞʘʥʠʝ 

1. ʄʦʪʠʚʘʮʠʷ ɿʘʛʘʜʢʠ, ʦʙʨʘʱʝʥʠʝ ʢ ʦʧʳʪʫ ʜʝʪʝʡ, 
ʩʶʨʧʨʠʟʥʳʝ ʤʦʤʝʥʪʳ 

2. ʇʦʩʪʘʥʦʚʢʘ ʮʝʣʠ ʏʪʦ ʭʦʪʠʤ ʫʟʥʘʪʴ? ʏʝʤʫ ʥʘʫʯʠʪʴʩʷ? 

3. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʇʨʦʩʤʦʪʨ ʠ ʦʙʩʫʞʜʝʥʠʝ ʤʫʣʴʪʬʠʣʴʤʦʚ, 
ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, ʠʛʨʦʚʳʝ ʟʘʜʘʥʠʷ, ʨʘʙʦʪʘ ʩ 
ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʦʡ 

 
 

4. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ 
ʨʘʙʦʪʘ 

ɺʳʧʦʣʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠ 
ʢʦʣʣʝʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ  

5. ʈʝʬʣʝʢʩʠʷ ʏʪʦ ʫʟʥʘʣʠ? ʏʪʦ ʧʦʥʨʘʚʠʣʦʩʴ? ʏʝʤʫ 
ʥʘʫʯʠʣʠʩʴ? ʏʝʤ ʧʦʜʝʣʠʤʩʷ ʩ ʜʨʫʛʠʤʠ? 

 
ʇʦʜʙʦʨʢʘ ʤʫʣʴʪʬʠʣʴʤʦʚ ʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʧʦ ʪʝʤʝ ʤʝʨʦʧʨʠʷʪʠʡ 

 

ʊʝʤʘ 
ʤʝʨʦʧʨʠʷʪʠʷ 

ʄʫʣʴʪʬʠʣʴʤ 

ɺʦʟʤʦʞʥʦʩʪʠ ʠ 
ʨʠʩʢʠ ʀʥʪʝʨʥʝʪʘ 

çʌʠʢʩʠʢʠ. ʀʥʪʝʨʥʝʪè 
https://www.youtube.com/watch?v=kt6Hnr61Gm0  

ɼʝʣʫ ʚʨʝʤʷ ï 
ʛʘʜʞʝʪʘʤ ʯʘʩ! 

çʄʘʰʘ ʠ ʄʝʜʚʝʜʴ - Game Overè 
https://www.youtube.com/watch?v=9hWBOVesZQA&t=4s  
 

ʆʩʪʦʨʦʞʥʦ: 
ʚʠʨʫʩʳ, 
ʤʦʰʝʥʥʠʢʠ! 

çɸʨʢʘʜʠʡ ʇʘʨʦʚʦʟʦʚ ʩʧʝʰʠʪ ʥʘ ʧʦʤʦʱʴ - 
ʉʦʤʥʠʪʝʣʴʥʳʝ ʩʘʡʪʳè 

https://www.youtube.com/watch?v=tZwWqYsprkQ  
çʇʨʠʢʣʶʯʝʥʠʷ ʨʦʙʦʪʘ ʂʘʩʧʝʨʘ ï ʄʦʰʝʥʥʠʯʝʩʪʚʦ ʚ 

ʠʥʪʝʨʥʝʪʝè 
https://www.youtube.com/watch?v=2lU5LPmFudI  
 

https://www.youtube.com/watch?v=kt6Hnr61Gm0
https://www.youtube.com/watch?v=9hWBOVesZQA&t=4s
https://www.youtube.com/watch?v=tZwWqYsprkQ
https://www.youtube.com/watch?v=2lU5LPmFudI
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ʇʦ ʧʠʨʘʪʩʢʠʤ 
ʩʘʡʪʘʤ, ʜʝʪʠ, ʥʝ 
ʭʦʜʠʪʝ! ʀʛʨʳ ʠ 
ʧʨʦʛʨʘʤʤʳ, ʜʝʪʠ, 
ʥʝ ʢʨʘʜʠʪʝ! 

çʇʨʠʢʣʶʯʝʥʠʷ ʨʦʙʦʪʘ ʂʘʩʧʝʨʘ ï ʇʠʨʘʪʩʢʠʝ ʩʘʡʪʳè 
https://www.youtube.com/watch?v=Y5JbCF104Xk  
 

ɹʝʨʝʛʠ 
ʧʝʨʩʦʥʘʣʴʥʳʝ 
ʜʘʥʥʳʝ! 

çʇʨʠʢʣʶʯʝʥʠʷ ʨʦʙʦʪʘ ʂʘʩʧʝʨʘ ï ʌʠʰʠʥʛè 
https://www.youtube.com/watch?v=P3kXK--

L4Q0&list=PLQQwOgZzcgt1XuncKGHTK4ZnJeXWRsUh1 
çɸʨʢʘʜʠʡ ʇʘʨʦʚʦʟʦʚ ʩʧʝʰʠʪ ʥʘ ʧʦʤʦʱʴ. ɼʨʫʟʴʷ ʠʟ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡè 
https://www.youtube.com/watch?v=iHKUwPYb95A  
 

ʂʪʦ ʪʘʢʠʝ ʪʨʦʣʣʠ 
ʩʝʪʝʚʳʝ? 

çʇʨʠʢʣʶʯʝʥʠʷ ʨʦʙʦʪʘ ʂʘʩʧʝʨʘ ï ʂʠʙʝʨʙʫʣʣʠʥʛè 
https://www.youtube.com/watch?v=tt1eQaE_alQ  
 

ʉʦʭʨʘʥʠ ʚʘʞʥʦʝ! çʇʨʠʢʣʶʯʝʥʠʷ ʨʦʙʦʪʘ ʂʘʩʧʝʨʘ ï ʇʘʨʦʣʠè 
https://www.youtube.com/watch?v=CCLVQAejSQg  
 

ɼʨʫʟʴʷ ʠʟ 
ʩʦʮʠʘʣʴʥʳʭ 
ʩʝʪʝʡ ʠʣʠ 
ʦʧʘʩʥʳʝ 
ʥʝʟʥʘʢʦʤʮʳ 

çʇʨʠʢʣʶʯʝʥʠʷ ʨʦʙʦʪʘ ʂʘʩʧʝʨʘ ï ɼʨʫʛ ɺʦʚʢʘè 
https://www.youtube.com/watch?v=yBu-h4jIrXY  
çʇʨʠʢʣʶʯʝʥʠʷ ʨʦʙʦʪʘ ʂʘʩʧʝʨʘ ï ʅʠʢʦʛʜʘ ʥʝ 

ʨʘʟʛʦʚʘʨʠʚʘʡʪʝ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠè 
https://www.youtube.com/watch?v=W2aSaIRA3PI  
 

ɿʘʱʠʪʘ ʠ 
ʧʦʤʦʱʴ ʚ ʩʝʪʠ 

çʌʠʢʩʠʢʠ - ʌʠʢʩʠ-ʩʦʚʝʪʳ. ʆʩʪʦʨʦʞʥʝʡ ʚ ʀʥʪʝʨʥʝʪʝ!è 
https://www.youtube.com/watch?v=TUodzCtBSWU  
ʉʘʡʪ çɼʝʪʠ ʈʦʩʩʠʠ ʦʥʣʘʡʥè 
http://detionline.com/  
 
 

 

ɿʘʢʣʶʯʝʥʠʝ 
 
ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ɺ ʩʠʣʫ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤʠ 
ʜʝʪʴʤʠ ʛʘʜʞʝʪʦʚ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʙʫʯʝʥʠʝ ʦʩʥʦʚʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘʨʘʚʥʝ ʦʙʫʯʝʥʠʝʤ ʧʨʘʚʠʣʘʤ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ.  ʇʦ 
ʘʥʘʣʦʛʠʠ ʩ ʦʪʨʷʜʘʤʠ ʖʀɼ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʙʫʜʝʪ ʦʨʛʘʥʠʟʘʮʠʷ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʰʢʦʣʴʥʳʭ ʢʦʤʘʥʜ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 
ʠʩʪʦʯʥʠʢʦʚ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʧʨʦʝʢʪʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ 
ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʠ ʬʦʨʤ. ʠʥʪʝʨʝʩʥʳʭ ʠ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʜʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʰʢʦʣʴʥʦʡ ʢʦʤʘʥʜʳ 
ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ çʂʀɹʢʚʘʨʪè ʤʦʞʝʪ ʦʙʦʛʘʪʠʪʴ, ʜʦʧʦʣʥʠʪʴ ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʦʜʫʢʪ ʧʨʦʝʢʪʥʦʡ 
ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ. 

ʊ. ʦ., ʮʝʣʴ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʠʛʥʫʪʦʡ, ʘ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʥʳʤʠ. 
 

 

https://www.youtube.com/watch?v=Y5JbCF104Xk
https://www.youtube.com/watch?v=P3kXK--L4Q0&list=PLQQwOgZzcgt1XuncKGHTK4ZnJeXWRsUh1
https://www.youtube.com/watch?v=P3kXK--L4Q0&list=PLQQwOgZzcgt1XuncKGHTK4ZnJeXWRsUh1
https://www.youtube.com/watch?v=iHKUwPYb95A
https://www.youtube.com/watch?v=tt1eQaE_alQ
https://www.youtube.com/watch?v=CCLVQAejSQg
https://www.youtube.com/watch?v=yBu-h4jIrXY
https://www.youtube.com/watch?v=W2aSaIRA3PI
https://www.youtube.com/watch?v=TUodzCtBSWU
http://detionline.com/
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 29.12.2010 ˉ 436-ʌɿ çʆ ʟʘʱʠʪʝ 
ʜʝʪʝʡ ʦʪ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʯʠʥʷʶʱʝʡ ʚʨʝʜ ʠʭ ʟʜʦʨʦʚʴʶ ʠ ʨʘʟʚʠʪʠʶè. 

2. ʌʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘʯʘʣʴʥʦʛʦ ʦʙʱʝʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ ʢ ʩʪʨʫʢʪʫʨʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʫʪʚʝʨʞʜʝʥʳʡ 
ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 31.05.2021 ˉ 
286. 

3. ɼʘʱʝʥʢʦ ʖ.ʉ., ʅʦʚʦʩʝʣʦʚ ʉ.ɸ. ɺʦʩʧʠʪʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʢ 
ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʤʧʦʥʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ ʜʝʪʝʡ 
ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ // ʇʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ, 2020. 

4. ɺʦʣʢʦʚʘ ʃ. ɺ., ɺʦʣʢʦʚʘ ʖ. ʉ.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʚ ʚʥʝʫʨʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ // ɻʫʤʘʥʠʪʘʨʥʳʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʝʜʘʛʦʛʠʢʘ ʠ ʧʩʠʭʦʣʦʛʠʷ, 2022. 

5. ʂʦʥʦʚʘʣʦʚʘ ʅ. ɸ. ʇʨʦʝʢʪ çʐʢʦʣʘ ʧʨʦʬʝʩʩʦʨʘ ʀʥʪʝʨʪʠʢʫʩʘè, 2019.         
 

ʇʨʠʣʦʞʝʥʠʝ 1 
ɸʥʢʝʪʘ çʈʝʙʸʥʦʢ ʠ ʠʥʪʝʨʥʝʪè 

1. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ɺʘʰ ʨʝʙʸʥʦʢ ʧʨʦʚʦʜʠʪ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʛʘʜʞʝʪʘʤʠ 
(ʩʤʘʨʪʬʦʥ, ʧʣʘʥʰʝʪ) ʚ ɹʋɼʅʀɽ ʜʥʠ? 

¶ ʤʝʥʝʝ ʯʘʩʘ 

¶ 1-2 ʯʘʩʘ 

¶ 2-3 ʯʘʩʘ 

¶ 3-4 ʯʘʩʘ 

¶ ʙʦʣʝʝ 4 ʯʘʩʦʚ 

¶ ɺʘʰ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ 

¶ ʤʦʡ ʨʝʙʸʥʦʢ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʛʘʜʞʝʪʘʤʠ ʠ ʢʦʤʧʴʶʪʝʨʦʤ 
2. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ɺʘʰ ʨʝʙʸʥʦʢ ʧʨʦʚʦʜʠʪ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʛʘʜʞʝʪʘʤʠ 

(ʩʤʘʨʪʬʦʥ, ʧʣʘʥʰʝʪ) ʚ ɺʓʍʆɼʅʓɽ ʜʥʠ? 
 

¶ ʤʝʥʝʝ ʯʘʩʘ 

¶ 1-2 ʯʘʩʘ 

¶ 2-3 ʯʘʩʘ 

¶ 3-4 ʯʘʩʘ 

¶ ʙʦʣʝʝ 4 ʯʘʩʦʚ 

¶ ɺʘʰ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ 

¶ ʤʦʡ ʨʝʙʸʥʦʢ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʛʘʜʞʝʪʘʤʠ ʠ ʢʦʤʧʴʶʪʝʨʦʤ 
3. ʂʘʢ ʯʘʩʪʦ ɺʘʰ ʨʝʙʸʥʦʢ ʚʳʭʦʜʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ? 

¶ ʢʘʞʜʳʡ ʜʝʥʴ 

¶ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʥʝʜʝʣʶ 

¶ ɺʘʰ ʚʘʨʠʘʥʪ 
4. ʂʦʥʪʨʦʣʠʨʫʝʪʝ ʣʠ ʚʳ ʠʥʪʝʨʥʝʪ-ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʡ ʠʥʪʝʨʝʩʫʝʪ ɺʘʰʝʛʦ 

ʨʝʙʸʥʢʘ? 

¶ ʜʘ 

¶ ʥʝʪ 
5. ɼʣʷ ʯʝʛʦ ʯʘʱʝ ʚʩʝʛʦ ɺʘʰ ʨʝʙʸʥʦʢ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʥʝʪ? 

¶ ʜʣʷ ʫʯʸʙʳ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ) 

¶ ʧʨʦʩʤʦʪʨ ʬʠʣʴʤʦʚ ʠ ʤʫʣʴʪʬʠʣʴʤʦʚ 

¶ ʠʛʨʳ 

¶ ʧʨʦʩʤʦʪʨ ʚʠʜʝʦ-ʢʦʥʪʝʥʪʘ (YouTube, TikTok ʠ ʜʨ.) 
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¶ ɺʘʰ ʚʘʨʠʘʥʪ 
 

ʇʨʠʣʦʞʝʥʠʝ 2 
ʈʝʟʫʣʴʪʘʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʨʦʜʠʪʝʣʝʡ 

 

 
 

¶ ɺ ʙʫʜʥʠʝ ʜʥʠ 60% ʜʝʪʝʡ ʧʨʦʚʦʜʷʪ ʟʘ ʛʘʜʞʝʪʘʤʠ 1 ï 2 ʯʘʩʘ 

¶ 20% ʧʨʦʚʦʜʷʪ 2 ï 3 ʯʘʩʘ 

¶ 20% ʧʨʦʚʦʜʷʪ ʩʚʦʝ ʚʨʝʤʷ ʚ ʛʘʜʞʝʪʘʭ ʤʝʥʝʝ ʯʘʩʘ 
 

 

 
 

¶ ɺ ʚʳʭʦʜʥʳʝ ʜʥʠ 60% ʜʝʪʝʡ ʧʨʦʚʦʜʷʪ ʟʘ ʛʘʜʞʝʪʘʤʠ 2 ï 3 ʯʘʩʘ 

¶ 20% ʧʨʦʚʦʜʷʪ ʤʝʥʝʝ ʯʘʩʘ 

¶ 20% ʧʨʦʚʦʜʷʪ 3 ï 4 ʯʘʩʘ  
 

60%20%

20%

˿ͦ͟͡Έͦ͟ ͍͔͔͙ͪͣͤ ˤ͊΄ ͔͖ͪ͋ͤͦ͟ ͍͙ͨͪͦͦ͒ͭ ͊͘ 
ͦͣͨ͟ΈΌ͔ͭͪͦͣ ͙ ͎͔͙͊͒͗ͭ͊ͣ όͫͣ͊ͪͭͺͦͤΣ ͨ͊ͤ͡΄͔ͭύ 

͍ ˣ̂˨˹ˮ˩ ͙͒ͤΚ1 -н ;͊ͫ͊

2 -о ;͊ͫ͊

͔͔͔ͣͤ ;͊ͫ͊

3 -п ;͊ͫ͊

͔͔͋ͦ͡ п ;͍͊ͫͦ

͚ͣͦ ͔͔ͪ͋ͤͦ͟ ͔ͤ ͨͦ͡Έ͔ͯͭͫ͘Ύ 
͎͔͙͊͒͗ͭ͊ͣ
͎͔͒ͪͯͦ

20%

60%

20%

˿ͦ͟͡Έͦ͟ ͍͔͔͙ͪͣͤ ˤ͊΄ ͔͖ͪ͋ͤͦ͟ ͍͙ͨͪͦͦ͒ͭ ͊͘ 
ͦͣͨ͟ΈΌ͔ͭͪͦͣ ͙ ͎͔͙͊͒͗ͭ͊ͣ όͫͣ͊ͪͭͺͦͤΣ ͨ͊ͤ͡΄͔ͭύ ͍ 

ˤ̍̆˻˨˹̍˩ ͙͒ͤΚ
͔͔͔ͣͤ ;͊ͫ͊

1 -н ;͊ͫ͊

2 -о ;͊ͫ͊

3 -п ;͊ͫ͊

͔͔͋ͦ͡ п ;͍͊ͫͦ 

͚ͣͦ ͔͔ͪ͋ͤͦ͟ ͔ͤ ͨͦ͡Έ͔ͯͭͫ͘Ύ 
͎͔͙͊͒͗ͭ͊ͣ
͎͔͒ͪͯͦ
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¶ 40% ʜʝʪʝʡ ʚʳʭʦʜʷʪ ʚ ʀʥʪʝʨʥʝʪ ʢʘʞʜʳʡ ʜʝʥʴ  

¶ 40% ʚʳʭʦʜʷʪ ʚ ʀʥʪʝʨʥʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʥʝʜʝʣʶ 

¶ 20% - ʜʨʫʛʦʝ 
 
 
 

 
 

¶ 100% ʨʦʜʠʪʝʣʝʡ ʢʦʥʪʨʦʣʠʨʫʶʪ ʠʥʪʝʨʥʝʪ ï ʢʦʥʪʝʥʪ ʢʦʪʦʨʳʡ 
ʠʥʪʝʨʝʩʝʥ ʠʭ ʜʝʪʷʤ 

 

40%

40%

20%

˴͊͟ ;͊ͫͭͦ ˤ͊΄ ͔͖ͪ͋ͤͦ͟ ͍·ͻ͙ͦ͒ͭ 
ͫ͊ͣͦͫͭͦΎ͔ͭ͡Έͤͦ ͍ ͔ͫͭΈ ˮ͔͔ͤͭͪͤͭΚ

͊͗͒͟·͚ ͔͒ͤΈ

͔ͤͫͦ͟͡Έͦ͟ ͪ͊͘ ͍ ͔͔ͤ͒͡Ό

͎͔͒ͪͯͦ

100%

0%

˴͙͔͔ͦͤͭͪͦͪͯͭ͡ ͙͡ ͍· ͙͔͔ͤͭͪͤͭ-
͔ͦͤͭͤͭ͟Σ ͦͭͦͪ͟·͚ ͙͔͔͔ͤͭͪͫͯͭ ˤ͊΄͔͎ͦ 

͔͖ͪ͋ͤ͊͟Κ

͒͊ ͔ͤͭ
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¶ 40% ʜʝʪʝʡ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʥʝʪ ʜʣʷ ʫʯʝʙʳ  

¶ 60% ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʥʝʪ ʯʘʱʝ ʚʩʝʛʦ ʜʣʷ ʠʛʨ 

¶ 20% ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦ-ʢʦʥʪʝʥʪʘ 

¶ 20% ʜʨʫʛʦʝ 
 

ʇʨʠʣʦʞʝʥʠʝ 3 
ɺʦʧʨʦʩʳ ʜʣʷ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 3 ʢʣʘʩʩʘ 

1. ʋ ʪʝʙʷ ʝʩʪʴ ʩʚʦʡ ʪʝʣʝʬʦʥ? 
2. ʊʳ ʧʦʣʴʟʫʝʰʴʩʷ ʠʥʪʝʨʥʝʪʦʤ? 
3. ɼʣʷ ʯʝʛʦ ʪʝʙʝ ʥʫʞʝʥ ʠʥʪʝʨʥʝʪ? 
4. ʂʘʢʠʝ ʦʧʘʩʥʦʩʪʠ ʙʳʚʘʶʪ ʚ ʠʥʪʝʨʥʝʪʝ? 

 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 3 ʢʣʘʩʩʘ 
 

 
 

¶ ʋ 100% ʰʢʦʣʴʥʠʢʦʚ 3 ʢʣʘʩʩʘ ʝʩʪʴ ʩʚʦʡ ʪʝʣʝʬʦʥ 
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͙͔͔ͤͭͪͤͭΚ

˨͡Ύ ͯ;͔͋· 
ό͍͔ͦ͋ͪ͊ͦ͊ͭ͘͡Έͤ·͚ 
͔ͦͤͭͤͭ͟ύ

˽ͪͦͫͣͦͭͪ ͺ͙͡Έ͍ͣͦ ͙ 
ͣͯ͡Έͭͺ͙͡Έ͍ͣͦ

ˮ͎ͪ·

˽ͪͦͫͣͦͭͪ ͍͙͔͒ͦ-͔ͦͤͭͤͭ͊͟

͎͔͒ͪͯͦ
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̂ ͔ͭ͋Ύ ͔ͫͭΈ ͍͚ͫͦ ͔͔ͭ͡ͺͦͤ?
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¶ 100% ʨʝʙʷʪ ʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʨʥʝʪʦʤ 

 
¶ 51% ʨʝʙʷʪ 3 ʢʣʘʩʩʘ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʨʥʝʪ ʜʣʷ ʠʛʨ 

¶ 55% ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʫʯʝʙʳ 

¶ 33% ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦʨʦʣʠʢʦʚ  
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¶ 51% ʨʝʙʷʪ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʀʥʪʝʨʥʝʪʝ ʥʝʪ ʥʠʢʘʢʠʭ ʦʧʘʩʥʦʩʪʝʡ 

¶ 22% ʟʥʘʶʪ ʧʨʦ ʤʦʰʝʥʥʠʢʦʚ  

¶ 3% (1 ʯʝʣʦʚʝʢ) ʦʪʚʝʪʠʣ ʧʨʦ ʦʧʘʩʥʳʝ ʠʛʨʳ 
 

ʇʨʠʣʦʞʝʥʠʝ 4 
ɼʠʟʘʡʥ ʟʥʘʯʢʘ ʦʪʨʷʜʘ çʂʀɹʢʚʘʨʪè 
 

 
 
ɼʠʟʘʡʥ ʬʫʪʙʦʣʦʢ 
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˴͙͔͊͟ ͙ͦͨ͊ͫͤͦͫͭ ͋·͍͊Όͭ ͍ 
͙͔͔͔ͤͭͪͤͭΚ

˸ͦ΄͔͙͙ͤͤ͟˹͔ ͭ ͔͚ͦͨ͊ͫͤͦͫͭ˻ͨ͊ͫͤ·͔ ͙͎ͪ·ˤ͙ͪͯͫ·
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ɼʠʟʘʡʥ ʨʘʟʨʘʙʦʪʘʥ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʥʩʪʨʫʢʪʦʨʘ 

ʣʦʛʦʪʠʧʦʚ ʊʫʨʙʦʣʦʛʦ (www.turbologo.ru). 
 

ʇʨʠʣʦʞʝʥʠʝ 5 
ʇʘʤʷʪʢʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

1. ʈʘʟʛʣʘʰʝʥʠʝ ʣʠʯʥʳʭ ʜʘʥʥʳʭ 
ɼʝʪʠ ʠʥʦʛʜʘ ʧʫʙʣʠʢʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʤʝʩʪʝ ʧʨʦʞʠʚʘʥʠʷ ʠ ʢʦʥʪʘʢʪʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ (ʘʜʨʝʩ, ʪʝʣʝʬʦʥ). ʈʘʩʢʨʳʪʠʝ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʦʯʝʥʴ ʦʧʘʩʥʦ!  
ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʥʠʢʦʛʜʘ ʠ ʥʠ ʧʨʠ ʢʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʥʝ 

ʨʘʟʛʣʘʰʘʪʴ ʣʠʯʥʳʝ ʜʘʥʥʳʝ!     
 

 
 
2. ʊʨʦʣʣʠʥʛ (ʦʩʢʦʨʙʣʝʥʠʷ) ʠ ʢʠʙʝʨʙʫʣʣʠʥʛ (ʫʛʨʦʟʳ) 
 

http://www.turbologo.ru/
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ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʧʨʠ ʦʙʱʝʥʠʠ ʚ ʀʥʪʝʨʥʝʪʝ, ʥʫʞʥʦ ʙʳʪʴ 

ʜʨʫʞʝʣʶʙʥʳʤʠ ʩ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʧʠʩʘʪʴ ʛʨʫʙʳʭ 
ʩʣʦʚ ï ʯʠʪʘʪʴ ʛʨʫʙʦʩʪʠ ʪʘʢ ʞʝ ʥʝʧʨʠʷʪʥʦ, ʢʘʢ ʠ ʩʣʳʰʘʪʴ. ʅʝ ʩʪʦʠʪ ʦʙʱʘʪʴʩʷ ʩ 
ʘʛʨʝʩʩʦʨʦʤ ʠ ʪʝʤ ʙʦʣʝʝ ʧʳʪʘʪʴʩʷ ʦʪʚʝʪʠʪʴ ʝʤʫ ʪʝʤ ʞʝ. ɺʦʟʤʦʞʥʦ, ʩʪʦʠʪ 
ʚʦʦʙʱʝ ʧʦʢʠʥʫʪʴ ʜʘʥʥʳʡ ʨʝʩʫʨʩ ʠ ʫʜʘʣʠʪʴ ʦʪʪʫʜʘ ʩʚʦʶ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, 
ʝʩʣʠ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʤʠʨʥʳʤ ʧʫʪʝʤ! 

3. ʀʥʪʝʨʥʝʪ-ʤʦʰʝʥʥʠʯʝʩʪʚʦ 
ʇʨʝʩʪʫʧʣʝʥʠʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʝʥʠʝ ʜʝʥʝʞʥʦʛʦ 

ʫʱʝʨʙʘ ʧʫʪʝʤ ʭʠʱʝʥʠʷ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʥʝ ʧʝʨʝʭʦʜʠʪʴ ʧʦ ʥʝʟʥʘʢʦʤʳʤ ʩʩʳʣʢʘʤ, ʥʝ 

ʚʚʦʜʠʪʴ ʥʦʤʝʨʘ ʙʘʥʢʦʚʩʢʠʭ ʩʯʝʪʦʚ, ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ ʨʦʜʠʪʝʣʝʡ, ʢʦʜʳ ʠ 
ʧʘʨʦʣʠ! 

 
4. ɺʠʨʫʩʳ 
ɺʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ (ʚʠʨʫʩʳ, ʯʝʨʚʠ, çʪʨʦʷʥʩʢʠʝ ʢʦʥʠè, ʰʧʠʦʥʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ) ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʚʨʝʜ ʢʦʤʧʴʶʪʝʨʫ ʠ ʭʨʘʥʷʱʠʤʩʷ ʥʘ ʥʝʤ ʜʘʥʥʳʤ. 
ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʧʨʦʚʝʨʝʥʥʳʝ 

ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʠ ʥʝ ʩʢʘʯʠʚʘʪʴ ʧʠʨʘʪʩʢʠʝ ʠʛʨʳ, ʤʫʟʳʢʫ, ʧʨʦʛʨʘʤʤʳ. 
ʂʦʤʧʴʶʪʝʨ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʱʠʱʸʥ ʘʥʪʠʚʠʨʫʩʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. 
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5. ʀʥʪʝʨʥʝʪ-ʟʘʚʠʩʠʤʦʩʪʴ 
ʇʨʝʥʝʙʨʝʞʝʥʠʝ ʩʚʦʠʤʠ ʜʦʤʘʰʥʠʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ, ʚʳʧʦʣʥʝʥʠʝʤ 

ʫʨʦʢʦʚ, ʩʥʦʤ, ʧʠʪʘʥʠʝʤ, ʧʨʦʛʫʣʢʘʤʠ ʚ ʧʦʣʴʟʫ ʫʚʣʝʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ ʠʣʠ 
ʛʘʜʞʝʪʘʤʠ.  

 
ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʥʝ ʧʨʦʚʦʜʠʪʴ ʚʨʝʤʝʥʠ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʙʦʣʴʰʝ 1-2 

ʯʘʩʦʚ ʚ ʜʝʥʴ (ʙʦʣʴʰʝ ï ʚʨʝʜʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ). ʇʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ çɼʝʣʫ ʚʨʝʤʷ, ʘ 
ʧʦʪʝʭʝ ʯʘʩ!è, ʪ.ʝ. ʩʥʘʯʘʣʘ ʚʘʞʥʳʝ ʜʝʣʘ (ʫʨʦʢʠ, ʜʦʤʘʰʥʠʝ ʧʦʨʫʯʝʥʠʷ), ʘ ʧʦʪʦʤ - 
ʀʥʪʝʨʥʝʪ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʤʥʦʛʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ 
ʩʫʱʝʩʪʚʫʶʪ ʧʦʭʦʞʠʝ ʥʘʩʪʦʣʴʥʳʝ ʠʛʨʳ, ʚ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʛʨʘʪʴ ʚʩʝʡ ʩʝʤʴʝʡ ʠʣʠ ʩ 
ʜʨʫʟʴʷʤʠ, ʧʨʠ ʵʪʦʤ ʦʙʱʘʷʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚʞʠʚʫʶ.  

6. ʆʧʘʩʥʳʝ ʥʝʟʥʘʢʦʤʮʳ 
ʆʙʱʘʷʩʴ ʣʠʯʥʦ çʦʧʘʩʥʳʡ ʥʝʟʥʘʢʦʤʝʮè ʚʭʦʜʠʪ ʚ ʜʦʚʝʨʠʝ ʢ ʨʝʙʝʥʢʫ, ʧʳʪʘʝʪʩʷ 

ʫʟʥʘʪʴ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʚʩʪʨʝʯʝ.  

 
ʇʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʅʀʂʆɻɼɸ ʅɽ ɺʉʊʈɽʏɸʊʔʉʗ ʉ ʅɽɿʅɸʂʆʄʎɸʄʀ ʀɿ 

ʀʅʊɽʈʅɽʊɸ! ʆɹʗɿɸʊɽʃʔʅʆ ʉʂɸɿɸʊʔ ʆ ʇʈʀɻʃɸʐɽʅʀʀ ʅɸ ɺʉʊʈɽʏʋ 
ʈʆɼʀʊɽʃʗʄ! 

ʇʘʤʷʪʢʘ 
çʇʦʣʴʟʫʡʩʷ ʠʥʪʝʨʥʝʪʦʤ ʩ ʫʤʦʤ! ʇʦʣʝʟʥʳʝ ʩʦʚʝʪʳ ʜʣʷ ʜʨʫʟʝʡè 
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1. ɽʩʣʠ ʚʘʤ ʧʨʠʰʣʦ ʥʘ ʧʦʯʪʫ 
ʀʟʚʝʱʝʥʴʝ ʣʦʪʝʨʝʠ - 
ɹʫʜʪʦ ʚʳʠʛʨʘʣʠ ʚʜʨʫʛ ʚʳ 
ʉʪʦ ʤʠʣʣʠʘʨʜʦʚ ʪʨʠ ʨʫʙʣʷ -  
ɻʨʦʤʢʦ-ʛʨʦʤʢʦ ʚʳ ʟʘʩʤʝʡʪʝʩʴ, 
ʋʜʘʣʷʷ ʵʪʫ ʩʩʳʣʢʫ, 
ʅʫ ʢʦʛʦ ʦʥʠ ʨʝʰʠʣʠ 
ʊʘʢ ʚʦʪ ʛʣʫʧʦ ʦʙʤʘʥʫʪʴ! 

 
2. ɽʩʣʠ ʢʪʦ-ʪʦ ʥʝʟʥʘʢʦʤʳʡ 
ɿʘʜʘʚʘʪʴ ʚʜʨʫʛ ʩʪʘʣ ʚʦʧʨʦʩʳ 
ʇʨʦ ʩʝʤʴʶ ʠ ʧʨʦ ʢʚʘʨʪʠʨʫ, 
ʀ ʧʨʦ ʘʜʨʝʩ, ʠ ʧʨʦ ʚʩʸ -  
ɺʳ ʩʳʛʨʘʡʪʝ ʩ ʥʠʤ ʚ ʰʧʠʦʥʘ: 
ɿʘʤʦʣʯʠʪʝ, ʢʘʢ ʧʦʜ ʧʳʪʢʦʡ 
ʅʫ ʠ ʩʨʘʟʫ ʠʟ ʢʦʥʪʘʢʪʦʚ 
ʋʜʘʣʠʪʝ ʚʳ ʝʛʦ. 

 
3. ɽʩʣʠ ʢʪʦ-ʪʦ ʚ ʀʥʪʝʨʥʝʪʝ 
ʇʨʦʩʠʪ ʥʦʤʝʨ ʪʚʦʡ ʤʦʙʠʣʴʥʳʡ, 
ʇʦʪʦʤʫ ʯʪʦ ʦʯʝʥʴ ʭʦʯʝʪ 
ʏʪʦ-ʪʦ ʪʘʤ ʪʝʙʝ ʩʢʘʟʘʪʴ, 
ʊʳ ʦʪʚʝʪʴ çʏʠʪʘʪʴ ʫʤʝʶ, 
ʀʟʣʦʞʠʪʝ ʧʦ ʠ-ʤʵʡʣʫ, 
ʀʣʠ ʜʘʞʝ (ʤʥʦʛʦ ʧʨʦʱʝ) ï 
ʇʨʦʤʦʣʯʠ, ʢʘʢ ʧʘʨʪʠʟʘʥ. 

 
4. ɽʩʣʠ ʢʪʦ-ʪʦ ʥʝʟʥʘʢʦʤʳʡ, 
ʍʦʯʝʪ ʦʯʝʥʴ ʣʠʯʥʦʡ ʚʩʪʨʝʯʠ - 
ʇʨʷʤʦ ʞʠʪʴ ʙʝʟ ʚʘʩ ʥʝ ʤʦʞʝʪ, 
ʉʣʦʚʥʦ ʙʘʥʥʳʡ ʣʠʩʪ, ʧʨʠʣʠʧ  
ɺʳ ʨʦʜʠʪʝʣʷʤ ʩʢʘʞʠʪʝ, 
ɺʩʶ ʩʪʨʘʥʠʮʫ ʫʜʘʣʠʪʝ! 
ɼʘ, ʠ ʬʦʪʦ ʥʝ ʟʘʙʫʜʴʪʝ  
ʀʟ ʀʥʪʝʨʥʝʪʘ ʚʳ ʫʙʨʘʪʴ. 

 
 

 
ʂɸʃʔʂʋʃʗʊʆʈ ʇʆɼɺɽʉʂʀ 

ʂʦʧʠʥ ɸʨʪʸʤ 
ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ ʧʨʠ ʈʊʋ ʄʀʈʕɸ 

10 ʢʣʘʩʩ 
ʛ. ʂʨʘʩʥʦʘʨʤʝʡʩʢ 
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ʈʫʢʦʚʦʜʠʪʝʣʴ: ɿʦʣʦʪʫʭʠʥ ʉʚʷʪʦʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʝʪʩʢʦʛʦ 
ʪʝʭʥʦʧʘʨʢʘ 

ʇʦʩʘʜʢʘ ʩʘʤʦʣʝʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʶʱʝʛʦ 
ʜʘʚʣʝʥʠʷ ʥʘ ʧʨʫʞʠʥʫ ʩʘʤʦʣʸʪʘ ʚʦ ʚʨʝʤʷ ʧʦʩʘʜʢʠ[1]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʧʦʩʘʜʢʝ 
ʩʘʤʦʣʸʪ ʜʘʚʠʪ ʥʘ ʧʨʫʞʠʥʫ ʩ ʥʝʢʦʪʦʨʦʡ ʩʠʣʦʡ(F), ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʬʫʥʢʮʠʠ 
ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ, ʛʜʝ ʭ ï ʨʘʩʩʪʦʷʥʠʝ, ʧʨʦʡʜʝʥʥʦʝ ʩ ʤʦʤʝʥʪʘ ʧʦʩʘʜʢʠ, ʘ y 
ï ʩʠʣʘ, ʜʘʚʷʱʘʷ ʥʘ ʧʨʫʞʠʥʫ(y = kãx). ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʛʨʘʬʠʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 
ʨʘʩʩʪʦʷʥʠʝʤ, ʧʨʦʡʜʝʥʥʳʤ ʩ ʥʘʯʘʣʘ ʧʦʩʘʜʢʠ ʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝʤ ʩʪʦʝʢ ʰʘʩʩʠ ʩ 
ʟʝʤʣʸʡ[2]. ʇʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʬʫʥʢʮʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫʣʫ ʧʦ 
ʥʘʭʦʞʜʝʥʠʶ ʟʥʘʯʝʥʠʷ ʭ. ʀʩʧʦʣʴʟʫʝʤʘʷ ʬʦʨʤʫʣʘ ï ʨʘʚʥʦʟʘʤʝʜʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ. ɸ 
ʧʝʨʝʤʝʥʥʘʷ k ï ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʘʝʤʦʝ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ[3]. 
ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʧʨʦʝʢʪʝ ʙʠʙʣʠʦʪʝʢʠ Tkinter, ttk, ttkbootstrap ï ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠʣʦʞʝʥʠʷ. 
Matplotlib ʞʝ ï ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʥʘʩʪʨʦʡʢʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʦʚ ʚ 
ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ. 
 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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4. ʋʯʝʙʥʠʢ ʧʦ ʬʠʟʠʢʝ 10 ʢʣʘʩʩʘ çɻ. ʗ. ʄʷʢʠʰʝʚè  
 
 
 
 

ʄʋʃʔʊʀʊʋʃ ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ IT-ʈɽʐɽʅʀʁ 
ʂʩʝʥʦʬʦʥʪʦʚ ʉʝʨʛʝʡ, ʂʘʰʠʢʦʚʘ ɸʣʝʢʩʘʥʜʨʘ, ʆʨʣʦʚ ʄʘʢʩʠʤ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʎʝʥʪʨ ʜʝʪʩʢʦʛʦ 
ʪʚʦʨʯʝʩʪʚʘ ˉ2è 

11-9 ʢʣʘʩʩ 
ʛ. ʉʘʨʘʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʚʫʰʢʠʥ ɸʣʝʢʩʘʥʜʨ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄʋ ɼʆ çʎʝʥʪʨ 

ʜʝʪʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ˉ2è 
ʎʠʬʨʦʚʦʝ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ çʄʫʣʴʪʠʪʫʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʊ-

ʨʝʰʝʥʠʡè ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʀʊ-ʧʨʦʜʫʢʪʦʤ [1], ʨʘʟʨʘʙʦʪʘʥʥʳʤ 
ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʫʯʘʱʠʭʩʷ ʰʢʦʣ ʠ ʩʪʫʜʝʥʪʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʠʟʫʯʘʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʤʠʨ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 
ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʨʦʡʩʪʚ ʠʥʪʝʨʥʝʪʘ-ʚʝʱʝʡ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʫʱʝʩʪʚʝʥʥʦ 
ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʝʨʠʬʝʨʠʝʡ, ʜʘʪʯʠʢʘʤʠ, ʩʝʥʩʦʨʘʤʠ ʠ ʘʣʛʦʨʠʪʤʘʤʠ, 
ʜʝʣʘʷ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʘʞʝ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʋʩʪʨʦʡʩʪʚʘ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ 
ʦʙʫʯʘʶʱʠʭʩʷ ʰʢʦʣ, ʩʪʫʜʝʥʪʦʚ, ʣʶʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ DIY-ʵʥʪʫʟʠʘʩʪʦʚ. ʆʥʠ 
ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ: ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ, 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ 
ʦʙʫʯʝʥʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʜʘʞʝ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʦʧʫʣʷʨʥʳʝ IT-
ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ: 

ï Flipper Zero: Flipper Zero [2] ï ʵʪʦ ʦʪʢʨʳʪʳʡ ʧʨʦʝʢʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚ ʈʦʩʩʠʠ. 
ʋʩʪʨʦʡʩʪʚʦ ʦʩʥʦʚʘʥʦ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ Atmel SAMD21 ʠ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ 
ʘʧʧʘʨʘʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʚʢʣʶʯʘʷ USB, UART, SPI, I2C ʠ GPIO. Flipper Zero 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʠ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʟʤʝʥʷʪʴ ʠ ʫʣʫʯʰʘʪʴ ʫʩʪʨʦʡʩʪʚʦ. ʀʤʝʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ 
ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. 

ï Arduino Boy: Arduino Boy [3] ï ʵʪʦ ʝʱʝ ʦʜʠʥ ʦʪʢʨʳʪʳʡ ʧʨʦʝʢʪ ʩ ʦʪʢʨʳʪʳʤ 
ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ Arduino. ʆʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 
ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʘʯʠʥʘʶʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʠʥʪʝʨʬʝʡʩ, 
ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʦʚʠʯʢʘʤ ʙʳʩʪʨʦ ʥʘʯʘʪʴ ʨʘʙʦʪʫ. 

ï Pokitto: Pokitto [4] ð ʵʪʦ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʠ ʦʙʫʯʝʥʠʷ ʥʘ 
ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ATmega328P, ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʘʧʧʘʨʘʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, 
ʚʢʣʶʯʘʷ USB, UART, SPI, I2C ʠ GPIO. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʥʫʶ 
ʩʠʩʪʝʤʫ ʩ ʜʠʩʧʣʝʝʤ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ, ʧʘʤʷʪʴʶ, ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ [5], ʥʘ ʦʩʥʦʚʝ ʷʜʨʘ Arduino [6]. ʋʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʠ 
ʦʪʦʙʨʘʞʝʥʠʝʤ ʠ ʧʝʨʝʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ, 
ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ Pico 2040 [7].  

ɺʚʦʜ ʜʘʥʥʳʭ ï ʧʦʣʴʟʦʚʘʪʝʣʴ-ʫʩʪʨʦʡʩʪʚʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 
ʘʥʘʣʦʛʦʚʳʝ ʜʚʫʭʧʦʟʠʮʠʦʥʥʳʝ ʜʞʦʡʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ 
ʠʥʪʝʨʬʝʡʩ USB. ɺʳʚʦʜ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʛʨʘʬʠʯʝʩʢʠʡ, ʤʦʥʦʭʨʦʤʥʳʡ 
ʜʠʩʧʣʝʡ ST7565. ɺʚʦʜ, ʚʳʚʦʜ ʜʘʥʥʳʭ ï ʫʩʪʨʦʡʩʪʚʦ-ʫʩʪʨʦʡʩʪʚʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʯʝʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ SPI. 

 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʢʝʪʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʩʪʨʦʡʩʪʚʘ 
(ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ï Pico 2040, ɾʂ ʜʠʩʧʣʝʷ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 128 ʥʘ 64 ʧʠʢʩʝʣʷ, 
ʘʥʘʣʦʛʦʚʳʭ ʜʞʦʡʩʪʠʢʦʚ ʠ ʩʚʷʟʫʶʱʠʭ ʪʦʢʦʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ) ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 
ʚ ʧʨʦʛʨʘʤʤʝ ʉɸʇʈ çʂʦʤʧʘʩ-3ɼè ʚʝʨʩʠʠ 21 [8]. 

 ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʢʝʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 
ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ: ʯʝʨʪʝʞʠ ʧʣʘʪʳ Raspberry Pico 2040 
[9], ʯʝʨʪʝʞʠ ʤʦʜʫʣʷ ɾʂ ʜʠʩʧʣʝʷ GMG12864-06D ST7565 [10], ʯʝʨʪʝʞʠ ʘʥʘʣʦʛʦʚʳʭ 
ʜʞʦʡʩʪʠʢʦʚ MH.  
ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʢʦʤʧʘʢʪʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʫʩʪʨʦʡʩʪʚʘ; 
2. ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʦʜʥʦʤ ʵʣʝʤʝʥʪʝ ʤʘʢʝʪʘ; 
3. ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʪʝʨʬʝʡʩʫ USB; 
4. ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʞʦʡʩʪʠʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʘʢʪʠʢʝ; 
5. ʠʤʝʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʢʥʦʧʢʝ ʩʙʨʦʩʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ; 
6. ʠʤʝʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʚʥʫʪʨʝʥʥʠʡ ʩʚʝʪʦʜʠʦʜ 

(ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʣʘʪʝ Raspberry Pico 2040); 
7. ʠʤʝʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʜʠʥʘʤʠʢ; 
8. ʨʘʟʤʝʱʝʥʠʝ ʙʘʪʘʨʝʡʥʦʛʦ ʦʪʩʝʢʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 
9. ʨʘʟʤʝʱʝʥʠʝ ʩʝʥʩʦʨʘ ʛʠʨʦʩʢʦʧʘ MPU6050, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ; 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 
ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ ʟʘʜʘʥʥʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ 
ʘʨʭʠʪʝʢʪʫʨʳ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: real-time ʠ çʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷè [11]. 

ʉʦʛʣʘʩʥʦ ʰʘʙʣʦʥʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (Library specification2) ʙʠʙʣʠʦʪʝʢʘ 
ʧʨʦʝʢʪʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʜʠʨʝʢʪʦʨʠʠ [12]: 

ï extras ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʡʣʳ ʙʠʙʣʠʦʪʝʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ; 
ï examples ï ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʜʘ; 
ï src ï ʦʩʥʦʚʥʳʝ ʬʘʡʣʳ. 

ɹʠʙʣʠʦʪʝʢʘ ʧʨʦʝʢʪʘ ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʪʦʜʳ ʠ ʢʣʘʩʩʳ: 
1. ɺʚʦʜ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ï ʢʣʘʩʩ Joystick; ʤʝʪʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʨʝʰʝʥʠʷ ʜʠʩʧʣʝʷ ï calculatePositionX0/Y0/X1/Y1; ʤʝʪʦʜʳ 
ʩʯʝʪʘ ʟʥʘʯʝʥʠʡ (value += value) ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʦʨʜʠʥʘʪ ï calculatedIndexX0/Y0/X1/Y1; 
ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʘʧʧʘʨʘʪʥʳʭ ʢʥʦʧʦʢ ï pressKeyA, pressKeyB; ʤʝʪʦʜ ʦʙʥʦʚʣʝʥʠʷ 
ʢʦʦʨʜʠʥʘʪ ï updatePositionXY; ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ï posX0/Y0/X1/Y1 
ʧʝʨʝʤʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ï OBJ_ X0/Y0/X1/Y1; 

2. ɺʳʚʦʜ ʜʘʥʥʳʭ ʥʘ ʜʠʩʧʣʝʡ ï ʢʣʘʩʩ Graphics; ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 
ʧʦʜʩʚʝʪʢʠ ʜʠʩʧʣʝʷ ï controlBacklight, ʤʝʪʦʜ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ï 
initializationSystem, ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʚʳʚʦʜʘ ʤʥʦʛʦʩʪʨʦʯʥʦʛʦ ʪʝʢʩʪʘ 
(String) ʥʘ ʜʠʩʧʣʝʡ ï print, ʤʝʪʦʜ ʚʳʚʦʜʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʜʠʩʧʣʝʡ ï 
render;  

3. ʊʘʡʤʝʨ ʜʣʷ ʧʣʘʥʠʨʦʚʱʠʢʘ ʟʘʜʘʯ ï ʢʣʘʩʩ Timer; ʤʝʪʦʜ ʟʘʧʫʩʢʘ ʟʘʜʘʯ 
ʩʦʛʣʘʩʥʦ ʚʨʝʤʝʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ ï timer; 

4. ʇʣʘʥʠʨʦʚʱʠʢ ʟʘʜʘʯ ï ʢʣʘʩʩ Terminal; ʤʝʪʦʜ ʨʝʘʣʠʟʘʮʠʠ ʟʘʧʫʩʢʘ ʟʘʜʘʯ ʧʦ 
ʪʠʧʫ ʆʉ çʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷè ï terminal; 

5. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ï ʢʣʘʩʩ Button, ʢʣʘʩʩ Shortcut, ʢʣʘʩʩ Cursor; 
ʤʝʪʦʜʳ ʚʠʟʫʘʣʴʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ: ʤʝʪʦʜ button, 
ʤʝʪʦʜ shortcut ï ʷʨʣʳʢ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʟʘʧʫʩʢʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ; ʤʝʪʦʜ cursor ï 
ʛʨʘʬʠʯʝʩʢʠʡ ʢʫʨʩʦʨ. 
 ʋʩʪʨʦʡʩʪʚʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) 
ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 
1. ʇʣʘʥʠʨʦʚʘʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ: ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚʳʙʦʨ 
ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. 
2. ʈʘʟʨʘʙʦʪʢʫ ʪʝʩʪʦʚʳʭ ʩʮʝʥʘʨʠʝʚ: ʩʦʟʜʘʥʠʝ ʥʘʙʦʨʘ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 
3. ɺʳʧʦʣʥʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ: ʟʘʧʫʩʢ ʪʝʩʪʦʚ ʠ ʩʙʦʨ ʨʝʟʫʣʴʪʘʪʦʚ. 
4. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ: ʧʨʦʚʝʨʢʘ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʬʫʥʢʮʠʠ ʨʘʙʦʪʘʶʪ 
ʢʦʨʨʝʢʪʥʦ, ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʣʶʙʳʭ ʦʰʠʙʦʢ ʠʣʠ ʧʨʦʙʣʝʤ. 
5. ʆʪʣʘʜʢʫ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʪʣʘʜʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 
ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʢʦʜʝ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʩʪʝʢʘ ʚʳʟʦʚʦʚ, 
ʧʨʦʩʤʦʪʨ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʯʝʢ ʦʩʪʘʥʦʚʘ ʜʣʷ ʦʩʪʘʥʦʚʢʠ 
ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʢʘʭ. 
6. ʈʝʛʨʝʩʩʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ: ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 
ʢʦʜ ʜʣʷ ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʯʪʦ ʥʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʧʨʠʚʝʣʠ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʦʰʠʙʦʢ. 
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ʆʩʥʦʚʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪ ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʘʧʧʘʨʘʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ 
ʢʦʥʩʦʣʠ.  

ˉ ʅʘʠʤʝʥʦʚʘʥʠʝ ʂʦʣ-ʚʦ ʉʪʦʠʤʦʩʪʴ 
ʝʜ. ʨʫʙ. 

1 ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Raspberry Pico 
2040, Dev kit, ʰʪ 

1 450 

2 ɼʠʩʧʣʝʡ GMG12864-06D ʥʘ ʙʘʟʝ 
ST7565, ʰʪ 

1 350 

3 ʄʦʜʫʣʴ ʜʞʦʡʩʪʠʢʘ, 4-ʧʦʟʠʮʠʦʥʥʳʡ, 
ʘʥʘʣʦʛʦʚʳʡ, ʩ ʢʥʦʧʢʦʡ, ʰʪ 

2 100 

4 ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʠʥʘʤʠʢ, ʥʝ 
ʘʢʪʠʚʥʳʡ, ʰʪ 

1 40 

5 ʇʨʦʚʦʜ ʤʦʥʪʘʞʥʳʡ, ʄɻʊʌ 1ʭ0.07 
ʤʤ2, ʤ 

1 20 

6 PLA ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʛʨ 170 153 

7 ʇʘʩʪʘ ʜʣʷ ʧʘʡʢʠ ʨ/ʜ RMA-223, ʛʨ 2 40 

8 ʇʨʠʧʦʡ ʦʣʦʚʷʥʥʦ ʩʚʠʥʮʦʚʳʡ ʇʆʉ-
61, ʛʨ 

3 50 

9 ʊʝʨʤʦʫʩʘʜʦʯʥʘʷ ʪʨʫʙʢʘ 1,5/0,5 
E203950, ʤ 

0,15 15 

ʀʪʦʛʦ: 1218 

ʈʘʟʨʘʙʦʪʢʘ IT-ʧʨʦʝʢʪʘ çʄʫʣʴʪʠʪʫʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʀʊ-ʨʝʰʝʥʠʡè ʙʳʣʘ 
ʫʩʧʝʰʥʦʡ ʙʣʘʛʦʜʘʨʷ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʢʦʤʘʥʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʯʝʪʫ ʨʷʜʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɼʦʩʪʠʛʥʫʪʳ 
ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʧʨʦʝʢʪ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʥ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʷʟʳʢʝ ʉ++. ʇʦʣʫʯʝʥ ʮʝʥʥʳʡ ʦʧʳʪ ʚ 
ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 
ʙʫʜʫʱʠʭ ʧʨʦʝʢʪʘʭ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

 
1. ʀʊ-ʨʳʥʦʢ ʈʦʩʩʠʠ: ʩʘʡʪ. ï URL: https://www.tadviser.ru/index.php/ʉʪʘʪʴʷ:ʀʊ-
ʨʳʥʦʢ_ʈʦʩʩʠʠ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

2. ʇʣʘʪʬʦʨʤʘ ï Flipper Zero: ʩʘʡʪ. ï URL: https://flipperzero.one/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

3. ʉʘʡʪ. ʇʣʘʪʬʦʨʤʘ ï Pokitto: ʩʘʡʪ. ï URL: https://www.arduboy.com/ (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

4. ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ð ɺʠʢʠʧʝʜʠʷ (wikipedia.org): ʩʘʡʪ. ï URL: 
https://ru.wikipedia.org/wiki/ʆʧʝʨʘʮʠʦʥʥʘʷ_ʩʠʩʪʝʤʘ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 
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5. ʗʜʨʦ ɸʨʜʫʠʥʦ: Installing additional cores | Arduino Documentation: ʩʘʡʪ. ï URL: 
https://docs.arduino.cc/learn/starting-guide/cores/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

6. ɼʦʢʫʤʝʥʪʘʮʠʷ ʧʣʘʪʳ Raspberry Pi Pico: RP2040 Datasheet (raspberrypi.com): 
ʩʘʡʪ. ï URL: https://datasheets.raspberrypi.com/rp2040/rp2040-
datasheet.pdf?_gl=1*hmpbco*_ga*MzEwMzczMTM3LjE3MTA0MTg2MjE.*_ga_22F
D70LWDS*MTcxMDQxODYyMS4xLjEuMTcxMDQxODgxNi4wLjAuMA. (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

7. ɾʂ-ʜʠʩʧʣʝʡ: ʩʘʡʪ. ï URL: https://www.orientdisplay.com/pdf/ST7565.pdf (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

8. ʉʪʘʪʴʷ. FreeRTOS Real Time Operating System: ʩʘʡʪ. ï URL: 
https://www.arduino.cc/reference/en/libraries/freertos/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

9. ɼʦʢʫʤʝʥʪʘʮʠʷ ï çLibrary specificationè: ʩʘʡʪ. ï URL: 
https://arduino.github.io/arduino-cli/0.35/library-specification/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

10. ɺ. ʅʠʢʦʥʦʚ. ʂʆʄʇɸʉ-3D: ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʠ 3D-ʧʝʯʘʪʴ. (ʉʝʨʠʷ çʋʯʝʙʥʦʝ 
ʧʦʩʦʙʠʝè). 2020 
 
 
 
 

ʇʋʊɽɺʆɼʀʊɽʃʔ ʇʆ ʇɸʄʗʊʅʓʄ ʄɽʉʊɸʄ ʇʀʉɸʊɽʃɽʁ XIX ɺɽʂɸ ɺ ʉɸʅʂʊ-
ʇɽʊɽʈɹʋʈɻɽ 

ʃʘʟʘʨʝʚ ʂʠʨʠʣʣ, ʑʝʨʙʠʥʘ ʄʠʭʘʠʣ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʩʨʝʜʥʷʷ ʰʢʦʣʘ ˉ 18 
10 ʢʣʘʩʩ 
ʛ. ɸʯʠʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʗʢʦʚʝʥʢʦ ʃʶʜʤʠʣʘ ɽʚʛʝʥʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ 
ʄɹʆʋ ʉʐ ˉ18 

 
ɺʚʝʜʝʥʠʝ 
ɸʢʪʫʘʣʴʥʦʩʪʴ. ʀʥʪʝʨʝʩ ʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ, ʧʦʠʩʪʠʥʝ ʚʝʣʠʢʦʤʫ ʛʦʨʦʜʫ ʥʝ ʫʛʘʩʘʣ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩ ʩʘʤʦʛʦ ʝʛʦ ʚʦʟʚʝʜʝʥʠʷ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ʊʘʢʘʷ ʣʠʪʝʨʘʪʫʨʥʘʷ ʩʣʘʚʘ 
ʇʝʪʝʨʙʫʨʛʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ ʩʪʦʣʠʮʝʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʘʢ 
ɿʦʣʦʪʦʛʦ (ʧʝʨʚʘʷ ʪʨʝʪʴ ʍIʍ ʩʪʦʣʝʪʠʷ), ʪʘʢ ʠ ʉʝʨʝʙʨʷʥʦʛʦ (ʥʘʯʘʣʦ ʍʍ ʩʪʦʣʝʪʠʷ) ʚʝʢʘ 
ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ. ɺ ʧʨʦʠʟʚʝʜʝʥʠʷʭ ʚʩʝʭ ʞʠʚʫʱʠʭ ʟʜʝʩʴ ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ ʉʝʚʝʨʥʘʷ 
ʩʪʦʣʠʮʘ ʩʪʘʥʦʚʠʣʘʩʴ ʥʝ ʪʦʣʴʢʦ ʤʝʩʪʦʤ ʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʨʘʚʥʦʧʨʘʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ 
ʣʠʮʦʤ. ʇʝʪʝʨʙʫʨʛ ʧʦʚʣʠʷʣ ʥʘ ʞʠʟʥʴ ʠ ʩʫʜʴʙʫ ʧʠʩʘʪʝʣʝʡ. ʇʦʯʪʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʦʞʠʣ 
ʪʘʤ ʙʦʣʴʰʦʝ ʚʨʝʤʷ ʩʚʦʝʡ ʞʠʟʥʠ, ʠ ʟʘ ʵʪʦ ʚʨʝʤʷ ʦʥ ʠʤ ʦʯʝʥʴ ʧʦʣʶʙʠʣʩʷ ʠ ʧʨʦʠʟʚʝʣ 
ʙʦʣʴʰʦʝ ʚʧʝʯʘʪʣʝʥʠʝ. ʂʦʥʝʯʥʦ ʞʝ, ʟʘʧʦʤʥʠʣʠʩʴ ʠ ʤʝʩʪʘ, ʛʜʝ ʘʚʪʦʨ ʙʳʚʘʣ ʯʘʱʝ ʚʩʝʛʦ 
ʠʣʠ ʛʜʝ, ʧʨʦʠʟʦʰʣʠ ʚʘʞʥʳʝ ʠ ʠʥʪʝʨʝʩʥʳʝ ʩʦʙʳʪʠʷ. ʕʪʠ ʤʝʩʪʘ ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʦ ʩʠʭ 
ʧʦʨ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ. ʄʥʝ ʢʘʞʝʪʩʷ, ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʟʘʭʦʯʝʪ ʧʦʙʳʚʘʪʴ ʚ ʣʶʙʠʤʳʭ 
ʤʝʩʪʘʭ ʟʥʘʤʝʥʠʪʳʭ ʨʫʩʩʢʠʭ ʧʠʩʘʪʝʣʝʡ ʪʘʢʠʭ, ʢʘʢ ʇʫʰʢʠʥ, ʃʝʨʤʦʥʪʦʚ, ɻʦʛʦʣʴ. ʊʘʢʠʝ 
ʤʝʩʪʘ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʥʘʩʪʦʷʱʘʷ ʠʩʪʦʨʠʷ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʧʦʤʥʠʪʴ ʠ ʟʥʘʪʴ, ʚʦ-ʚʪʦʨʳʭ, 
ʧʦʙʳʚʘʚ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ ʚʳ ʤʦʞʝʪʝ ʧʦʥʷʪʴ ʚʥʫʪʨʝʥʥʠʡ ʤʠʨ ʧʠʩʘʪʝʣʷ ʠ ʧʨʦʥʠʢʥʫʪʴʩʷ ʚ 
ʝʛʦ ʞʠʟʥʴ. ʄʝʥʷ ʦʥʠ ʦʯʝʥʴ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ. 
ʇʦʩʪʘʥʦʚʢʘ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʇʨʦʙʣʝʤʘʪʠʢʘ ʨʘʙʦʪʳ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ, 

ʧʦʩʝʱʘʷ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʪʫʨʠʩʪʦʤ, ʚʳ ʩʪʨʝʤʠʪʝʩʴ ʧʦʧʘʩʪʴ ʚ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ 
ʤʫʟʝʠ - ʕʨʤʠʪʘʞ, ʀʩʘʘʢʠʝʚʩʢʠʡ ʩʦʙʦʨ ʠ.ʪ.ʧ, ʥʦ, ʧʦʤʠʤʦ ʵʪʦʛʦ, ʝʩʪʴ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ 
ʤʘʣʦ ʠʟʚʝʩʪʥʳ, ʥʦ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʈʦʩʩʠʠ. 
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ʈʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʧʫʪʝʚʦʜʠʪʝʣʝʡ ʧʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ, ʥʦ ʦʥʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʚʟʨʦʩʣʦʛʦ ʪʫʨʠʩʪʘ. ɼʘʥʥʘʷ 
ʨʘʙʦʪʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʰʢʦʣʴʥʠʢʦʚ, ʪ.ʢ. ʤʘʨʰʨʫʪ ʩʦʩʪʘʚʣʝʥ ʩ 
ʫʯʸʪʦʤ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʙʦʪʘ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʘ 
ʵʢʩʢʫʨʩʦʚʦʜʘʤ ʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. 
ɻʠʧʦʪʝʟʘ: ɼʘʥʥʳʡ ʧʫʪʝʚʦʜʠʪʝʣʴ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʳʙʦʨʫ ʣʶʙʠʤʳʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʝʩʪ ʠʟʚʝʩʪʥʳʭ ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ 19 ʚʝʢʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ 
ʢʘʯʝʩʪʚʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʫʪʝʚʦʜʠʪʝʣʷ. 
ʎʝʣʴ: ʉʦʟʜʘʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʫʪʝʚʦʜʠʪʝʣʷ ʣʶʙʠʤʳʭ ʤʝʩʪ ʠʟʚʝʩʪʥʳʭ ʧʠʩʘʪʝʣʝʡ 

ʠ ʧʦʵʪʦʚ 19 ʚʝʢʘ ʚ ʉʘʥʢʪ-ʧʝʪʝʨʙʫʨʛʝ. 
ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʵʪʘʭ ʠ 
ʧʠʩʘʪʝʣʷʭ 19 ʚʝʢʘ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ.  

2. ʆʧʨʝʜʝʣʠʪʴ ʣʶʙʠʤʳʝ ʤʝʩʪʘ ʧʦʩʝʱʝʥʠʷ ʠ ʦʪʜʳʭʘ ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ 19 
ʚʝʢʘ, ʞʠʚʰʠʭ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ.  

3.ɺʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ, ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʝʩʪʘ 
ʧʦʩʝʱʝʥʠʷ ʧʦʵʪʘʤʠ ʠ ʧʠʩʘʪʝʣʷʤʠ 19 ʚʝʢʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ.  

4.ʉʦʩʪʘʚʠʪʴ ʧʝʯʘʪʥʳʡ ʠ ʵʣʝʢʪʨʦʥʥʳʡ ʚʘʨʠʘʥʪ ʧʫʪʝʚʦʜʠʪʝʣʷ ʤʝʩʪ ʧʦʩʝʱʝʥʠʷ 
ʧʦʵʪʘʤʠ ʠ ʧʠʩʘʪʝʣʷʤʠ 19 ʚʝʢʘ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ.  

5.ʇʨʝʟʝʥʪʦʚʘʪʴ ʙʫʢʣʝʪ ʚ ʰʢʦʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ 
ʯʝʨʝʟ ʩʦʮ.ʩʝʪʠ ʜʣʷ ʜʦʩʪʫʧʥʦʩʪʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʮʝʣʷʭ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 
ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ. 

 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
ʀʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ. ɻʦʨʦʜ ʙʳʣ ʩʦʟʜʘʥ ʥʘ ʙʦʣʦʪʝ, ʛʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʩʯʠʪʘʣʦʩʴ ʚʦʦʙʱʝ ʥʝʚʦʟʤʦʞʥʳʤ. ɸ ʟʜʝʩʴ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʪʨʦʠʣʠ ʥʝ ʜʦʤʘ, ʘ ʜʚʦʨʮʳ. 
ʇʸʪʨ ʤʝʯʪʘʣ, ʯʪʦʙʳ ʝʛʦ ʇʝʪʝʨʙʫʨʛ ʧʦ ʢʨʘʩʦʪʝ ʧʨʝʚʟʦʰʸʣ ʩʘʤʳʝ ʢʨʘʩʠʚʳʝ ʛʦʨʦʜʘ 
ɽʚʨʦʧʳ, ʧʦʵʪʦʤʫ ʣʶʜʝʡ ʥʝ ʞʘʣʝʣʠ. ɻʦʨʦʜ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʢʦʩʪʷʭ ʝʛʦ ʩʪʨʦʠʪʝʣʝʡ, 
ʚʳʟʳʚʘʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʦʩʭʠʱʝʥʠʝ, ʠ ʫʞʘʩ. ʇʦʩʪʦʷʥʥʳʝ ʫʛʨʦʟʳ ʥʘʚʦʜʥʝʥʠʷ 
ʫʩʠʣʠʚʘʣʠ ʘʧʦʢʘʣʠʧʩʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʇʝʪʝʨʙʫʨʛʘ. ɾʠʟʥʴ ʚ ʥʦʚʦʡ ʩʪʦʣʠʮʝ ʤʦʞʥʦ 
ʙʳʣʦ ʩʨʘʚʥʠʪʴ ʩ ʧʦʣʸʪʦʤ ʥʘʜ ʙʝʟʜʥʦʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ï ʦʱʫʱʝʥʠʝ ʩʚʦʙʦʜʳ ʠ ʨʠʩʢʘ; 
ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʯʫʚʩʪʚʦ ʫʞʘʩʘ. ʅʘʚʝʨʥʦʝ, ʥʠ ʦʙ ʦʜʥʦʤ ʜʨʫʛʦʤ ʛʦʨʦʜʝ ʤʠʨʘ ʥʝ 
ʥʘʧʠʩʘʥʦ ʩʪʦʣʴʢʦ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʩʪʨʦʢ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʦʞʠʚʘʝʪ ʚ ʧʨʦʠʟʚʝʜʝʥʠʷʭ 
ʟʥʘʤʝʥʠʪʳʭ ʧʠʩʘʪʝʣʝʡ. ʋʣʠʮʳ ʠ ʧʣʦʱʘʜʠ ʇʝʪʝʨʙʫʨʛʘ ï ʵʪʦ ʮʝʣʘʷ ʞʠʟʥʴ. ɻʦʨʦʜ 
ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʣʶʜʝʡ ʠ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʩʫʜʴʙʫ. ʆʥ ʧʦʩʪʦʷʥʥʦ ʨʘʟʥʳʡ, ʥʦ ʚʩʝʛʜʘ 
ʚʝʣʠʯʝʩʪʚʝʥʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʥʸʤ ʦʪʨʘʟʠʣʠʩʴ ʠʩʪʦʨʠʷ, ʬʠʣʦʩʦʬʠʷ ʠ ʢʫʣʴʪʫʨʘ 
ʦʛʨʦʤʥʦʡ ʩʪʨʘʥʳ. ɺʩʝ ʧʠʩʘʪʝʣʠ ʠ ʧʦʵʪʳ ʙʳʣʠ ʚʦʢʨʫʛ ʥʝʛʦ. 

  
ɸʚʪʦʨʩʢʠʝ ʤʝʩʪʘ 

ʇʝʪʝʨʙʫʨʛ ɸ.ʉ. ʇʫʰʢʠʥʘ. ɾʠʟʥʴ ʠ ʪʚʦʨʯʝʩʪʚʦ ʛʝʥʠʘʣʴʥʦʛʦ ʧʦʵʪʘ ʙʳʣʠ ʥʘʧʨʷʤʫʶ 
ʩʚʷʟʘʥʳ ʩ ʉʝʚʝʨʥʦʡ ʩʪʦʣʠʮʝʡ, ʘ ʛʦʨʦʜʩʢʘʷ ʘʪʤʦʩʬʝʨʘ ʩʣʫʞʠʣʘ ʜʣʷ ʥʝʛʦ ʠʩʪʦʯʥʠʢʦʤ 
ʚʜʦʭʥʦʚʝʥʠʷ.  
ʄʫʟʝʡ-ʢʚʘʨʪʠʨʘ ɸ.ʉ.ʇʫʰʢʠʥʘ. ʄʫʟʝʡ ɸ. ʉ. ʇʫʰʢʠʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʢʚʘʨʪʠʨʝ, ʛʜʝ ʧʦʵʪ 

ʧʨʦʚʝʣ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʚʦʝʡ ʞʠʟʥʠ. ɿʜʝʩʴ ʭʨʘʥʠʪʩʷ ʦʛʨʦʤʥʘʷ ʢʦʣʣʝʢʮʠʷ, 
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ʧʦʤʦʛʘʶʱʠʭ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʤʠʨ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʠʩʪʦʨʠʠ 18-19 ʚʝʢʦʚ. (ɸʜʨʝʩ: 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʥʘʙ. ʨ.ʄʦʡʢʠ, ʜ.12)   
¶ ʄʘʨʰʨʫʪ:  
ʇʝʨʝʜ ʧʦʝʟʜʢʦʡ ʚʘʤ ʩʣʝʜʫʝʪ ʟʘʙʨʦʥʠʨʦʚʘʪʴ ʛʦʩʪʠʥʠʮʫ Red Stars ʧʦ ʘʜʨʝʩʫ: 

ɻʦʨʦʜ ʉʘʥʢʪ-ʧʝʪʝʨʙʫʨʛ, ʅʘʙ. ʨʝʢʠ ʇʨʷʞʢʠ, ʜ.30. ɿʘʙʨʦʥʠʨʦʚʘʪʴ ʥʫʞʥʦ ʥʘ ʦʜʥʫ ʥʦʯʴ, 
ʧʫʪʝʚʦʜʠʪʝʣʴ ʨʘʩʩʯʠʪʘʥ ʥʘ ʜʚʘ ʜʥʷ. ɼʝʥʴ ʧʝʨʚʳʡ: 1. ʇʦ ʧʨʠʙʳʪʠʠ ʚ ʘʵʨʦʧʦʨʪ ʇʫʣʢʦʚʦ 
ʚʘʤ ʩʣʝʜʫʝʪ ʥʘ ʘʚʪʦʙʫʩʝ 39 ʤʘʨʰʨʫʪʘ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʢʘʞʜʳʤ ʨʝʡʩʦʤ ʩʦʩʪʘʚʣʷʝʪ 5 
ʤʠʥʫʪ) ʜʦʝʭʘʪʴ ʜʦ ʦʩʪʘʥʦʚʠ "ʉʪʘʥʮʠʷ ʤʝʪʨʦ ʄʦʩʢʦʚʩʢʘʷè.  

2. ɼʘʣʝʝ ʚʘʤ ʩʣʝʜʫʝʪ ʧʨʦʡʪʠ ʧʫʪʴ, ʜʣʠʥʦʡ 360 ʤʝʪʨʦʚ ʜʦ ʧʣʦʱʘʜʠ ɺ.ʀ ʃʝʥʠʥʘ 
ʠ ʟʘʡʪʠ ʚ ʩʪʘʥʮʠʶ ʤʝʪʨʦʧʦʣʠʪʝʥʘ " ʄʦʩʢʦʚʩʢʘʷ". ɹʝʟ ʧʝʨʝʩʘʜʢʠ ʩʣʝʜʦʚʘʪʴ ʜʦ ʩʪʘʥʮʠʠ 
"ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ" 

3. ʆʩʫʱʝʩʪʚʠʚ ʚʳʭʦʜ ʥʘ ʩʪʘʥʮʠʠ "ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ", ʥʫʞʥʦ ʩʣʝʜʦʚʘʪʴ ʚʜʦʣʴ 
ʢʘʟʘʥʩʢʦʛʦ ʩʦʙʦʨʘ, ʜʦ ʥʘʙʝʨʝʞʥʦʡ ʨʝʢʠ ʤʦʡʢʠ 44, ʛʜʝ ʥʫʞʥʦ ʧʦʚʝʨʥʫʪʴ ʥʘ ʧʨʘʚʦ ʠ ʧʦ 
ʧʨʷʤʦʡ ʩʣʝʜʦʚʘʪʴ ʚ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ.   
 ʇʝʪʝʨʙʫʨʛ ɸ.ɸ.ɹʣʦʢʘ. çʇʝʪʝʨʙʫʨʛʩʢʠʝ ʩʫʤʝʨʢʠ ʩʥʝʞʥʳʝ. ɺʟʛʣʷʜ ʥʘ ʫʣʠʮʝ, ʨʦʟʳ ʚ 
ʜʦʤʫ... ʄʳʩʣʠ ð ʪʦʯʥʦ ʫ ʜʝʚʫʰʢʠ ʥʝʞʥʳʝ, ʘ ʦ ʯʸʤ ð ʠ ʩʘʤʘ ʥʝ ʧʦʡʤʫè... ʕʪʠ ʩʪʨʦʢʠ 
ʠʟ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʣʠʢʦʛʦ ʨʫʩʩʢʦʛʦ ʧʦʵʪʘ ʉʝʨʝʙʨʷʥʦʛʦ ʚʝʢʘ ʠʟʚʝʩʪʥʳ ʚʩʝʤ.  

   ʄʫʟʝʡ-ʢʚʘʨʪʠʨʘ ɸ.ɸ.ɹʣʦʢʘ. ʄʫʟʝʡ-ʢʚʘʨʪʠʨʘ ɹʣʦʢʘ ʷʚʣʷʝʪʩʷ ʬʠʣʠʘʣʦʤ 
ʄʫʟʝʷ ʠʩʪʦʨʠʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ. ɽʝ ʨʝʰʝʥʦ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚ 1980 ʛʦʜʫ ʢ 
ʩʪʦʣʝʪʠʶ ʧʦʵʪʘ ï ʚ ʢʚʘʨʪʠʨʝ, ʛʜʝ ʦʥ ʧʨʦʞʠʣ ʧʦʩʣʝʜʥʠʝ 9 ʣʝʪ ʞʠʟʥʠ. (ɸʜʨʝʩ: ʫʣ. 

ɼʝʢʘʙʨʠʩʪʦʚ, ʜʦʤ 57)  
ʄʘʨʰʫʪ: 
1. ʇʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʄʫʟʝʷ-ʢʚʘʨʪʠʨʳ ɸ.ʉ. ʇʫʰʢʠʥʘ, ʚʘʤ ʩʣʝʜʫʝʪ ʧʨʦʡʪʠ 960 

ʤʝʪʨʦʚ ʯʝʨʝʟ ʜʚʦʨʮʦʚʫʶ ʧʣʦʱʘʜʴ, ʜʦ ʘʚʪʦʙʫʩʥʦʡ ʦʩʪʘʥʦʚʢʠ "ʉʪʘʥʮʠʷ ʤʝʪʨʦ 
ɸʜʤʠʨʘʣʪʝʡʩʢʘʷ" ʠ ʥʘ ʘʚʪʦʙʫʩʝ 2 ʤʘʨʰʨʫʪʘ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʢʘʞʜʳʤ ʨʝʡʩʦʤ 
ʩʦʩʪʘʚʣʷʝʪ 10 ʤʠʥʫʪ) ʩʣʝʜʦʚʘʪʴ ʜʦ ʦʩʪʘʥʦʚʢʠ "ʋʣʠʮʘ ɼʝʢʘʙʨʠʩʪʦʚ/ɸʥʛʣʠʡʩʢʠʡ 
ʧʨʦʩʧʝʢʪè.  

2. ʅʘ ʦʩʪʘʥʦʚʢʝ "ʋʣʠʮʘ ɼʝʢʘʙʨʠʩʪʦʚ/ɸʥʛʣʠʡʩʢʠʡ ʧʨʦʩʧʝʢʪ" ʚʘʤ ʥʫʞʥʦ 
ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʭʦʜ ʠ ʧʨʦʡʪʠ ʧʨʷʤʦ 120 ʤʝʪʨʦʚ, ʠ ʚʳ ʙʫʜʝʪʝ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ. 
ʇʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʜʘʥʥʦʛʦ ʤʫʟʝʷ ʚʘʰ ʧʝʨʚʳʡ ʜʝʥʴ ʧʦʜʦʰʸʣ ʢ ʢʦʥʮʫ, ʢʦʛʜʘ ʚʳ ʚʳʡʜʠʪʝ 
ʠʟ ʢʚʘʨʪʠʨʳ ʤʫʟʝʷ ɸ.ɸ. ɹʣʦʢʘ ʚʘʤ ʩʣʝʜʫʝʪ ʚʩʪʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʨʝʢʘ ʧʨʷʞʢʘ ʙʳʣʘ ʧʦ 
ʧʨʘʚʫʶ ʨʫʢʫ ʦʪ ʚʘʩ ʠ ʧʨʦʡʪʠ ʧʨʷʤʦ 150 ʤʝʪʨʦʚ. ɺʳ ʦʢʘʞʝʪʝʩʴ ʚ ʛʦʩʪʠʥʠʮʝ, ʚ ʢʦʪʦʨʦʡ 
ʚʳ ʙʨʦʥʠʨʦʚʘʣʠ ʥʦʤʝʨ ʨʘʥʝʝ, ʪʘʤ ʚʘʤ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʦʜʥʫ ʥʦʯʴ ʠ ʥʘ ʫʪʨʦ 
ʚʦʟʦʙʥʦʚʠʪʴ ʤʘʨʰʨʫʪ ʦʪ ʢʚʘʨʪʠʨʳ ʤʫʟʝʷ ɸ.ɸ. ɹʣʦʢʘ. 
ʇʝʪʝʨʙʫʨʛ ʅ.ɺ. ɻʦʛʦʣʷ. ʅʠʢʦʣʘʡ ɺʘʩʠʣʴʝʚʠʯ ɻʦʛʦʣʴ ð ʢʣʘʩʩʠʢ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ 

ʠ ʦʪʯʘʩʪʠ ʣʝʪʦʧʠʩʝʮ ʞʠʟʥʠ ʇʝʪʝʨʙʫʨʛʘ ʠ ʝʛʦ ʦʙʠʪʘʪʝʣʝʡ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʤʳ 
ʤʦʞʝʤ ʪʘʢ ʞʠʚʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʥʘʰ ʛʦʨʦʜ ʚ XIX ʩʪʦʣʝʪʠʠ.  
ʄʫʟʝʡ ʅ.ɺ.ɻʦʛʦʣʷ.  
ɺ ʵʢʩʧʦʟʠʮʠʠ ʥʘ ʂʦʥʶʰʝʥʥʦʡ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʦʨʪʨʝʪʳ ɻʦʛʦʣʷ, ʚʩʝʚʦʟʤʦʞʥʳʝ 

ʠʟʜʘʥʠʷ ʝʛʦ ʢʥʠʛ, ʠʣʣʶʩʪʨʘʮʠʠ ʢ ʥʠʤ. ʄʫʟʝʡ ʦʨʛʘʥʠʟʫʝʪ ʣʠʪʝʨʘʪʫʨʥʳʝ ʚʝʯʝʨʘ, 
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ʧʨʦʩʤʦʪʨʳ ʚ ʥʝʙʦʣʴʰʦʤ ʢʠʥʦʟʘʣʝ ʥʘ ʪʨʠʜʮʘʪʴ ʯʝʣʦʚʝʢ ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʣʴʤʦʚ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʦʩʪʠ ʤʦʛʫʪ ʚ ʤʫʟʝʡ ʧʨʠʭʦʜʠʪʴ ʙʝʩʧʣʘʪʥʦ. (ɸʜʨʝʩ: ʫʣ. ʄʘʣʘʷ 

ʂʦʥʶʰʝʥʥʘʷ, ʜ.1\3)  
ʄʘʨʰʨʫʪ:  

ɼʝʥʴ ʚʪʦʨʦʡ: 1. ʇʦʩʣʝ ʧʦʩʝʱʝʥʠʝ ʢʚʘʨʪʠʨʳ ʤʫʟʝʷ ɸ.ɸ. ɹʣʦʢʘ ʚʘʤ ʩʣʝʜʫʝʪ 
ʧʨʦʡʪʠ 520 ʤʝʪʨʦʚ ʜʦ ʘʚʪʦʙʫʩʥʦʡ ʦʩʪʘʥʦʚʢʠ "ʄʘʨʠʠʥʩʢʠʡ ʪʝʘʪʨ", ʛʜʝ ʥʘ ʘʚʪʦʙʫʩʝ 27 
ʤʘʨʰʨʫʪʘ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʢʘʞʜʳʤ ʨʝʡʩʦʤ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʠʥʫʪ) ʚʘʤ ʥʫʞʥʦ 
ʩʣʝʜʦʚʘʪʴ ʜʦ ʦʩʪʘʥʦʚʢʠ "ʉʪʘʥʮʠʷ ʤʝʪʨʦ ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ". 

2. ʆʪ ʘʚʪʦʙʫʩʥʦʡ ʦʩʪʘʥʦʚʢʠ "ʉʪʘʥʮʠʷ ʤʝʪʨʦ ʅʝʚʩʢʠʡ ʧʨʦʩʧʝʢʪ" ʚʘʤ 
ʩʣʝʜʫʝʪ ʧʨʷʤʦ ʧʨʦʡʪʠ 530 ʤʠʝʪʨʦʚ ʠ ʙʳ ʙʫʜʠʪʝ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ.  
ʇʝʪʝʨʙʫʨʛ ʄ.ʖ.ʃʝʨʤʦʥʪʦʚʘ. ç. . . ʋʚʳ! ʢʘʢ ʩʢʫʯʝʥ ʵʪʦʪ ʛʦʨʦʜ, ʉ ʩʚʦʠʤ ʪʫʤʘʥʦʤ ʠ 

ʚʦʜʦʡ! . . ʂʫʜʘ ʥʠ ʚʟʛʣʷʥʝʰʴ, ʢʨʘʩʥʳʡ ʚʦʨʦʪ, ʂʘʢ ʰʠʰ, ʪʦʨʯʠʪ ʧʝʨʝʜ ʪʦʙʦʡ; ʅʝʪ ʤʠʣʳʭ 
ʩʧʣʝʪʝʥ - ʚʩʝ ʩʫʨʦʚʦ, ɿʘʢʦʥ ʩʠʜʠʪ ʥʘ ʣʙʫ ʣʶʜʝʡ; ɺʩʝ ʫʜʠʚʠʪʝʣʴʥʦ ʠ ʥʦʚʦ ï ɸ ʥʝʪ ʥʝ 
ʧʦʰʣʳʭ ʥʦʚʦʩʪʝʡ! ɼʦʚʦʣʝʥ ʢʘʞʜʳʡ ʩʘʤ ʩʦʙʦʶ, ʅʝ ʙʝʩʧʦʢʦʷʩʴ ʦ ʜʨʫʛʠʭ, ʀ ʯʪʦ ʫ ʥʘʩ 
ʟʦʚʫʪ ʜʫʰʦʶ, ʊʦ ʙʝʟ ʥʘʟʚʘʥʠʷ ʫ ʥʠʭ!. .è - ʩʣʦʚʘ ʦ ʇʝʪʝʨʙʫʨʛʝ  ʄ.ʖ.ʃʝʨʤʦʥʪʦʚʘ.( 1832) 
ʎʝʥʪʨʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʠʤ. ʄ. ʖ. ʃʝʨʤʦʥʪʦʚʘ. ʉʚʝʪʣʳʝ ʠ ʧʨʦʩʪʦʨʥʳʝ ʟʘʣʳ ʠ 
ʛʦʩʪʠʥʳʝ, ʫʢʨʘʰʝʥʥʳʝ ʢʦʣʦʥʥʘʤʠ ʠ ʣʝʧʥʠʥʦʡ, ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ 
ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʜʦʩʫʛʘ, ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʪʚʦʨʯʝʩʪʚʘ. ɽʞʝʜʥʝʚʥʦ ʜʣʷ 
ʯʠʪʘʪʝʣʝʡ ʙʠʙʣʠʦʪʝʢʠ ʧʨʦʚʦʜʷʪʩʷ ʣʝʢʮʠʠ, ʢʦʥʮʝʨʪʳ, ʚʳʩʪʘʚʢʠ, ʩʧʝʢʪʘʢʣʠ, ʪʚʦʨʯʝʩʢʠʝ 
ʚʩʪʨʝʯʠ ʩ ʜʝʷʪʝʣʷʤʠ ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ, ʢʚʝʩʪʳ ʠ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. (ɸʜʨʝʩ: 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʃʠʪʝʡʥʳʡ ʧʨʦʩʧ., 17-19)  
ʄʘʨʰʨʫʪ: 

1. ʇʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʤʫʟʝʷ ʅ.ɺ ɻʦʛʦʣʷ, ʚʘʤ ʩʣʝʜʫʝʪ ʧʨʦʡʪʠ ʦʜʠʥ ʢʠʣʦʤʝʪʨ ʜʦ 
ʘʚʪʦʙʫʩʥʦʡ ʦʩʪʘʥʦʚʢʠ "ʃʝʪʥʠʡ ʩʘʜ", ʛʜʝ ʥʘ ʘʚʪʦʙʫʩʝ 76 ʤʘʨʰʨʫʪʘ (ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ 
ʨʝʡʩʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 13 ʤʠʥʫʪ) ʥʫʞʥʦ ʩʣʝʜʦʚʘʪʴ ʜʦ ʦʩʪʘʥʦʚʢʠ "ʄʦʭʦʚʘʷ ʫʣʠʮʘ" 

2. ʅʘ ʘʚʪʦʙʫʩʥʦʡ ʦʩʪʘʥʦʚʢʝ "ʄʦʭʦʚʘʷ ʫʣʠʮʘ" ʥʫʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʭʦʜ, ʜʘʣʝʝ 
ʚʘʤ ʩʣʝʜʫʝʪ ʧʨʦʡʪʠ ʧʨʷʤʦ 150 ʤʝʪʨʦʚ, ʧʦʩʣʝ ʥʘ ʧʝʨʚʦʤ ʧʦʚʦʨʦʪʝ ʧʦʚʝʨʥʫʪʴ ʥʘ ʣʝʚʦ 
ʠ ʩʣʝʜʦʚʘʪʴ ʧʨʷʤʦ 50 ʤʝʪʨʦʚ ʜʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ. 
ʇʝʪʝʨʙʫʨʛ ʌ.ɽ. ɼʦʩʪʦʝʚʩʢʦʛʦ. ɺ ʜʘʥʴ ʫʚʘʞʝʥʠʷ ʢ ʵʪʦʤʫ ʚʝʣʠʢʦʤʫ ʠ ʛʝʥʠʘʣʴʥʦʤʫ 
ʯʝʣʦʚʝʢʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʤʘʣʦ ʧʘʤʷʪʥʠʢʦʚ, ʩʦʟʜʘʥʦ ʤʝʤʦʨʠʘʣʴʥʳʭ ʤʝʩʪ ʠ 
ʦʪʢʨʳʪʦ ʤʫʟʝʝʚ ʚ ʈʦʩʩʠʠ. ɺ ʄʦʩʢʚʝ, ʛʜʝ ʚ 1821 ʛʦʜʫ ʨʦʜʠʣʩʷ ʙʫʜʫʱʠʡ ʟʥʘʤʝʥʠʪʳʡ 
ʧʠʩʘʪʝʣʴ ʠʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ. ʅʦ ʚʩʝ ʝʛʦ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʞʠʟʥʠ ʠ 
ʪʚʦʨʯʝʩʢʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʙʳʣʠ ʥʝʦʙʳʯʘʡʥʦ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʇʝʪʝʨʙʫʨʛʦʤ. 
ʃʠʪʝʨʘʪʫʨʥʦ-ʤʝʤʦʨʠʘʣʴʥʳʡ ʤʫʟʝʡ ʌ. ʄ. ɼʦʩʪʦʝʚʩʢʦʛʦ. ɺ ʜʦʤ ʥʘ ʂʫʟʥʝʯʥʦʤ ʌʝʜʦʨ 

ʄʠʭʘʡʣʦʚʠʯ ʟʘʩʝʣʠʣʩʷ ʩ ʩʝʤʴʸʡ ʦʩʝʥʴʶ 1878 ʛʦʜʘ, ʠ ʧʨʦʞʠʣ 3 ʛʦʜʘ ʚʧʣʦʪʴ ʜʦ ʩʘʤʦʡ 
ʧʦʩʣʝʜʥʝʡ ʤʠʥʫʪʳ ʩʚʦʝʛʦ ʫʭʦʜʘ ʚ ʤʠʨ ʠʥʦʡ. ɿʜʝʩʴ ʦʥ ʨʘʙʦʪʘʣ ʥʘʜ ʨʘʥʥʝʡ ʧʦʚʝʩʪʴ 
"ɼʚʦʡʥʠʢ", ʠ ʪʫʪ ʦʥ ʥʘʧʠʩʘʣ ʩʚʦʡ ʧʦʩʣʝʜʥʠʡ ʨʦʤʘʥ "ɹʨʘʪʴʷ ʂʘʨʘʤʘʟʦʚʳ". 
ʄʝʤʦʨʠʘʣʴʥʘʷ ʢʚʘʨʪʠʨʘ ɼʦʩʪʦʝʚʩʢʦʛʦ ʚʦʩʩʦʟʜʘʥʘ ʧʦ ʚʦʩʧʦʤʠʥʘʥʠʷʤ ʝʛʦ ʞʝʥʳ ʠ 
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ʜʨʫʟʝʡ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʠʢʦʚ. ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʚʝʣʠʢʠʭ ʤʫʟʝʝʚ ʨʫʩʩʢʠʭ 

ʧʠʩʘʪʝʣʝʡ. (ɸʜʨʝʩ: ʂʫʟʥʝʯʥʳʡ ʧʝʨʝʫʣʦʢ 5/2, ʢʚ. 119)   
ʄʘʨʰʨʫʪ: 

1. ʇʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʝ ʙʠʙʣʠʦʪʝʢʠ ʠʤʝʥʠ ʄ.ʖ ʃʝʨʤʦʥʪʦʚʘ, ʚʘʤ 
ʩʣʝʜʫʝʪ ʧʦʚʝʨʥʫʪʴ ʥʘ ʧʨʘʚʦ ʠ ʜʚʠʛʘʪʴʩʷ ʚʜʦʣʴ ʃʠʪʝʡʥʦʛʦ ʧʨʦʩʧʝʢʪʘ 110 ʤʝʪʨʦʚ ʜʦ 
ʪʨʦʣʣʝʡʙʫʩʥʦʡ ʦʩʪʘʥʦʚʢʠ "ʋʣʠʮʘ ʇʝʩʪʝʣʷ", ʛʜʝ ʥʫʞʥʦ ʥʘ ʪʨʦʣʣʝʡʙʫʩʝ 15 ʤʘʨʰʨʫʪʘ 
(ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʢʘʞʜʳʤ ʨʝʡʩʦʤ 13 ʤʠʥʫʪ) ʩʣʝʜʦʚʘʪʴ ʜʦ ʩʪʘʥʮʠʠ "ɺʣʘʜʠʤʠʨʩʢʘʷ 
ʧʣʦʱʘʜʴ", ʥʘ ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʭʦʜ.  

2. ɼʘʣʝʝ ʚʘʤ ʥʫʞʥʦ ʧʦʚʝʨʥʫʪʴ ʥʘ ʧʨʘʚʦ, ʧʨʦʡʪʠ 50 ʤʝʪʨʦʚ ʚʜʦʣʴ 
ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʩʦʙʦʨʘ, ʧʦʚʝʨʥʫʪʴ ʥʘ ʣʝʚʦ, ʧʝʨʝʡʪʠ ʜʦʨʦʛʫ, ʧʨʦʡʪʠ 270 ʤʝʪʨʦʚ ʧʨʷʤʦ, 
ʠ ʚʳ ʙʫʜʝʪʝ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ 

 
ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʠʣʠ ʧʠʩʘʪʝʣʝʡ ʠ ʧʦʵʪʦʚ 19 ʚʝʢʘ, 

ʞʠʚʰʠʭ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. 
ʆʧʨʝʜʝʣʠʣʠ ʣʶʙʠʤʳʝ ʤʝʩʪʘ ʜʘʥʥʳʭ ʘʚʪʦʨʦʚ ʠ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ(ʘʜʨʝʩ). 
ɺʳʷʚʠʣʠ ʩʘʤʳʝ ʠʥʪʝʨʝʩʥʳʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʟʘʭʦʯʝʪ ʧʦʩʝʪʠʪʴ ʢʘʞʜʳʡ. 
ʂʘʢ ʧʨʦʜʫʢʪ, ʩʦʟʜʘʣʠ ʙʫʢʣʝʪ ʚ ʚʠʜʝ ʧʫʪʝʚʦʜʠʪʝʣʷ.  
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ, ʜʦʩʪʠʛʥʫʪʳ ʮʝʣʴ ʠ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 
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ɸɺʊʆʄɸʊʀʏɽʉʂʀʁ ʄɸʅʀʇʋʃʗʊʆʈ ɼʃʗ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ɹʈɸʂʆɺɸʅʅʓʍ 
ɼɽʊɸʃɽʁ 

ʃʠʩʝʡʢʦʚ ɺʣʘʜʠʩʣʘʚ, ɹʝʣʷʝʚ ʗʨʦʤʠʨ 
ɹʋ ɼʆ çʆʤʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʩʪʘʥʮʠʷ ʶʥʳʭ ʪʝʭʥʠʢʦʚè 

7 ʠ 3 ʢʣʘʩʩ 
ʛ. ʆʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʘʚʣʦʚʘ ʅʘʪʘʣʴʷ ʉʝʨʛʝʝʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʪʦʨʳ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ, ʚ ʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʚ ʩʦʙʠʨʘʝʤʳʡ ʫʟʝʣ ʚʭʦʜʷʪ 
ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʝ ʜʝʪʘʣʠ ʩʣʦʞʥʦʡ ʬʦʨʤʳ, ʧʣʦʭʦ ʧʦʜʜʘʶʱʠʝʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 
ʦʨʠʝʥʪʘʮʠʠ ʚ ʙʫʥʢʝʨʥʳʭ ʟʘʛʨʫʟʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʤʘʛʘʟʠʥʘʭ. ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʳʤ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʩʙʦʨʦʯʥʦʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʧʦʰʪʫʯʥʳʡ ʟʘʙʦʨ ʠʟ ʤʘʛʘʟʠʥʘ ʠʣʠ ʢʘʩʩʝʪʳ, ʧʦʜʘʯʘ ʚ ʟʦʥʫ 
ʩʙʦʨʢʠ ʠ ʫʩʪʘʥʦʚʢʘ ʚ ʪʨʝʙʫʝʤʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʩʙʦʨʦʯʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 
ʩʦʙʠʨʘʝʤʳʭ (ʯʘʱʝ ʚʩʝʛʦ ʙʘʟʦʚʳʭ) ʜʝʪʘʣʝʡ ʠ ʩʲʝʤ ʩʦʙʨʘʥʥʦʛʦ ʫʟʣʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʝʛʦ ʫʢʣʘʜʢʦʡ ʚ ʪʘʨʫ. ɼʣʷ ʵʪʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʩʥʘʱʘʝʪʩʷ ʦʜʥʦʡ ʠʣʠ 
ʜʚʫʤʷ ʨʫʢʘʤʠ ʩ ʤʝʭʘʥʠʟʤʦʤ ʚʳʜʚʠʞʝʥʠʷ, ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʲʝʤʘ ʠ ʧʦʚʦʨʦʪʘ ʨʫʢʠ, ʩ 
ʟʘʢʨʝʧʣʝʥʥʳʤ ʥʘ ʥʝʡ ʩʭʚʘʪʦʤ ʜʣʷ ʟʘʞʠʤʘ ʠ ʫʜʝʨʞʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʤʝʱʝʥʠʷ 
ʜʝʪʘʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʘʚʘʪʴ ʩʦʙʠʨʘʝʤʫʶ ʜʝʪʘʣʴ ʚ ʟʦʥʫ ʩʙʦʨʢʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 
ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʢʦʧʠʪʝʣʷ (ʢʘʩʩʝʪʳ) ʠ ʩʙʦʨʦʯʥʦʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ɺʪʦʨʘʷ 
ʨʫʢʘ ʤʘʥʠʧʫʣʷʪʦʨʘ, ʯʘʱʝ ʚʩʝʛʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʲʝʤʘ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ï ʩʧʫʪʥʠʢʘ 
ʩʦʙʨʘʥʥʦʛʦ ʫʟʣʘ.  ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ 
ʩʙʦʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, 
ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʢʠ, ʘ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʚʠʞʝʥʠʡ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʳ 
ʤʘʥʠʧʫʣʷʪʦʨʘ. [1] 

 
ʇʨʦʤʳʰʣʝʥʥʳʡ ʨʦʙʦʪ ð ʵʪʦ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʡ ʨʦʙʦʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʬʫʥʢʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 
ʧʨʦʮʝʩʩʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ 
ʤʘʥʠʧʫʣʷʪʦʨʘ ʠ ʧʝʨʝʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪ 
ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʟʘʜʘʶʱʠʝ ʪʨʝʙʫʝʤʳʝ ʜʚʠʞʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ 
ʤʘʥʠʧʫʣʷʪʦʨʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ.  
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ʄʘʥʠʧʫʣʷʪʦʨ ð ɻ ʪʦ ʤʝʭʘʥʠʟʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ 
ʦʨʫʜʠʡ ʠ ʦʙʲʝʢʪʦʚ ʪʨʫʜʘ.  

ʄʘʥʠʧʫʣʷʪʦʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʜʚʠʞʥʳʝ ʟʚʝʥʴʷ ʜʚʫʭ ʪʠʧʦʚ:  
Å ʟʚʝʥʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ;  
Å ʟʚʝʥʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʨʘʱʘʪʝʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ.  
ʉʦʯʝʪʘʥʠʝ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʚʝʥʴʝʚ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ 

ʧʦʜʚʠʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʤʘʥʠʧʫʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʨʦʙʦʪʘ.  
ɺ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʆʜʥʦ ʠʟ ʥʠʭ ʙʝʨʸʪ ʩʚʦʸ ʥʘʯʘʣʦ ʦʪ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʩʪʘʥʢʘʤʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʤʘʥʠʧʫʣʷʪʦʨʦʚ. ɺʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʠ 
ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʝʡʩʪʚʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʦʙʦʪʘ 
ʫʯʘʩʪʚʫʝʪ ʯʝʣʦʚʝʢ-ʦʧʝʨʘʪʦʨ.  

ʇʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʪʠʧʘ: 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ, ʙʠʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʨʦʙʦʪʳ [2]. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ 
ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʘʥʘʣʦʛ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ 
ʢʦʥʩʪʨʫʢʪʦʨʘ Lego Mindstorms 51515. 

51515 ʈʦʙʦʪ-ʠʟʦʙʨʝʪʘʪʝʣʴ - ʥʘʙʦʨ ʩʝʨʠʠ Mindstorms, ʚʳʧʫʱʝʥʥʳʡ ʚ 2020 ʛʦʜʫ. 
ʏʝʪʚʸʨʪʦʝ ʧʦʢʦʣʝʥʠʝ ʩʝʨʠʠ ʦʩʥʦʚʘʥʦ ʥʘ ʩʠʩʪʝʤʝ 
ʵʣʝʢʪʨʦʥʥʳʭ ʧʨʠʙʦʨʦʚ Powered Up, ʨʘʥʝʝ 
ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚ ʣʠʥʝʡʢʝ ʦʙʫʯʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 45678 
SPIKE Prime. 

ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʨʦʙʦʪʳ LEGO MINDSTORMS 
ʧʦʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʦʩʥʘʱʸʥʥʳʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ 
ʭʘʙʘʤʠ ʩ ɾʂ- ʢɻʨʘʥʦʤ 5 ʭ 5, ʰʝʩʪʠʦʩʝʚʳʤ ʛʠʨʦʩʢʦʧʦʤ, 
ʜʠʥʘʤʠʢʘʤʠ, ʤʦʱʥʳʤʠ ʤʦʪʦʨʘʤʠ ʠ ʪʦʯʥʳʤʠ ʜʘʪʯʠʢʘʤʠ 
[3]. ɼʘʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʦʛʦ, 
ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʨʦʪʦʪʠʧ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ 
ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ. ʀʩʧʦʣʴʟʫʷ ʧʦʯʪʠ 1000 ʜʝʪʘʣʝʡ ʵʪʦʛʦ 
ʥʘʙʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʭʘʙ, ʯʝʪʳʨʝ 
ʩʨʝʜʥʠʭ ʤʦʪʦʨʘ, ʜʘʪʯʠʢʠ ʮʚʝʪʘ ʠ ʨʘʩʩʪʦʷʥʠʷ ʩ 
ʫʥʠʢʘʣʴʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʤʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʩʚʦʝʛʦ 
ʨʦʙʦʪʘ-ʤʘʥʠʧʫʣʷʪʦʨʘ. 

 
ʅʘʰ ʤʘʥʠʧʫʣʷʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʭʘʙʘ, 4 

ʩʨʝʜʥʠʭ ʤʦʪʦʨʦʚ, ʜʘʪʯʠʢʘ ʮʚʝʪʘ, ʩʠʩʪʝʤʳ ʟʫʙʯʘʪʳʭ 
ʧʝʨʝʜʘʯ, ʧʣʘʩʪʠʥ, ʨʘʤʦʢ, ʰʝʩʪʝʨʝʥʦʢ, 
ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʘʥʠʧʫʣʷʪʦʨ 
ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚʜʦʣʴ ʩʚʦʝʡ ʦʩʠ ʥʘ 360 ʛʨʘʜʫʩʦʚ, 
ʧʝʨʚʘʷ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʧʦʟʚʦʣʷʝʪ ʧʦʜʥʷʪʴ - 
ʦʧʫʩʪʠʪʴ ʤʘʥʠʧʫʣʷʪʦʨ, ʚʪʦʨʘʷ ï ʥʘʧʨʘʚʠʪʴ ʙʣʠʞʝ - 
ʜʘʣʴʰʝ ʢ ʦʙʲʝʢʪʫ ʠ ʪʨʝʪʴʷ ʧʨʦʠʟʚʦʜʠʪ ʟʘʭʚʘʪ 

ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ. 
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ʈʠʩ. 4 ʫʩʪʨʦʡʩʪʚʦ ʨʦʙʦʪʘ-ʤʘʥʠʧʫʣʷʪʦʨʘ  

 
ʇʨʦʛʨʘʤʤʥʳʝ ʨʦʙʦʪʳ (ʨʦʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ) ð ʧʨʦʩʪʝʡʰʘʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ, ʜʦ ʩʠʭ ʧʦʨ 
ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʣʫ ʠʭ ʜʝʰʝʚʠʟʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʩʣʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʪʘʢʠʭ 
ʨʦʙʦʪʘʭ ʦʪʩʫʪʩʪʚʫʝʪ ʩʝʥʩʦʨʥʘʷ ʯʘʩʪʴ, ʘ ʚʩʝ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʮʠʢʣʠʯʝʩʢʠ ʧʦ 
ʞʸʩʪʢʦʡ ʧʨʦʛʨʘʤʤʝ, ʟʘʣʦʞʝʥʥʦʡ ʚ ʧʘʤʷʪʴ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ [2]. ʇʨʠʣʦʞʝʥʠʝ 
LEGOÈ MINDSTORMSÈ Robot Inventor ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʨʝʜʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʷʟʳʢʝ Scratch. ʀʤʝʥʥʦ ʥʘ ʥʝʤ ʤʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠ ʥʘʰʝʛʦ ʨʦʙʦʪʘ 
ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʜʝʪʘʣʝʡ ʧʦ ʮʚʝʪʫ.  

ʇʨʦʛʨʘʤʤʘ: 
 
ʈʦʙʦʪʫ ʤʘʥʠʧʫʣʷʪʦʨʫ ʚ ʮʝʥʪʨʘʣʴʥʳʡ ʦʪʩʝʢ ʢʣʘʜʝʪʩʷ ʜʝʪʘʣʴ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʮʚʝʪʘ (ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠʣʠ ʬʠʦʣʝʪʦʚʳʡ). ʕʪʦ ʥʫʞʥʦ ʜʣʷ ʤʘʨʢʠʨʦʚʢʠ ʫʨʦʚʥʷ (ʪʠʧʘ) 
ʙʨʘʢʘ ʥʘ ʟʘʚʦʜʝ. ɼʘʪʯʠʢ ʮʚʝʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʠ ʤʘʥʠʧʫʣʷʪʦʨ 
ʩʢʣʘʜʳʚʘʝʪ ʜʝʪʘʣʠ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʦʪʩʝʢʠ (ʧʨʘʚʳʡ/ʣʝʚʳʡ ʦʪʩʝʢ ʠʣʠ ʥʘ ʚʳʙʨʦʩ 
(ʟʝʣʝʥʳʝ ʜʝʪʘʣʠ ï ʚʧʨʘʚʦ, ʬʠʦʣʝʪʦʚʳʝ ï ʚʣʝʚʦ, ʢʨʘʩʥʳʝ ï ʥʘ ʚʳʙʨʦʩ). ɺ ʧʨʦʛʨʘʤʤʝ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʧʝʨʝʤʝʥʥʳʝ, ʮʠʢʣʠʯʝʩʢʠʡ ʠ ʨʘʟʚʝʪʚʣʷʶʱʠʡʩʷ 
ʘʣʛʦʨʠʪʤ.  

Start  ï ʧʨʦʛʨʘʤʤʳ, ʜʘʪʯʠʢ ʦʧʨʝʜʝʣʷʝʪ ʮʚʝʪ 
Get object  ï ʟʘʭʚʘʪ ʦʙʲʝʢʪʘ 
Red object ï  ʜʝʪʘʣʠ ʩ ʢʨʘʩʥʦʡ ʤʘʨʢʠʨʦʚʢʦʡ 
Green object - ʜʝʪʘʣʠ ʩ ʟʝʣʝʥʦʡ ʤʘʨʢʠʨʦʚʢʦʡ 
Purple object - ʜʝʪʘʣʠ ʩ ʬʠʦʣʝʪʦʚʦʡ ʤʘʨʢʠʨʦʚʢʦʡ 
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ʆʤʩʢ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʦʤ ʈʦʩʩʠʠ. ɺ ʛʦʨʦʜʝ 

ʨʘʩʧʦʣʦʞʝʥ ʨʷʜ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʩʥʦʚʫ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʛʦʨʦʜʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʥʝʬʪʝʭʠʤʠʠ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʡ 
ʠʥʜʫʩʪʨʠʠ. ʊʘʢʞʝ ʨʘʟʚʠʪʳ ʣʝʛʢʘʷ, ʧʠʱʝʚʘʷ, ʧʦʣʠʛʨʘʬʠʯʝʩʢʘʷ ʠ ʭʠʤʠʯʝʩʢʘʷ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ.  

ʅʘʧʨʠʤʝʨ, ʇʆ "ʇʦʣʝʪ" ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʈʦʩʩʠʠ, ʢʦʪʦʨʦʝ ʙʦʣʝʝ 75 ʣʝʪ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʚʳʧʫʩʢʝ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʦʡ 
ʪʝʭʥʠʢʠ.  

ʅʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʇʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 
ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ ʧʦ ʤʠʥʠ- ʠ ʤʠʢʨʦ ʂɸ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 
ʘʧʧʘʨʘʪʦʚ ʥʘ ʙʘʟʝ ʢʦʩʤʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ çʗʭʪʘè, ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʜʣʷ ʈʅ çʇʨʦʪʦʥ-ʄè, çʈʦʢʦʪè, ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʘʢʝʪʥʳʭ ʤʦʜʫʣʝʡ ʈʅ 
çɸʥʛʘʨʘè, ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʤʦʣʸʪʦʚ ʤʘʣʦʡ ʘʚʠʘʮʠʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ, ʚʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʦʣʴʰʦʡ 
ʥʘʫʯʥʳʡ ʠ ʪʝʭʥʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʠ "ʇʆ 
"ʇʦʣʝʪ" ʚʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʦʙʦʨʦʥʥʦ- ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʪʨʘʥʳ , ʠ 
ʩʪʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʟʘʚʦʜʦʤ ʙʳʚʰʝʛʦ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʘ ʟʘʪʝʤ ʠ ʈʦʩʩʠʠ, ʥʘ 
ʢʦʪʦʨʦʤ ʚʳʧʫʩʢʘʣʠʩʴ ʠ ʨʘʢʝʪʳ- ʥʦʩʠʪʝʣʠ, ʠ ʢʦʩʤʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ, ʠ ʩʚʝʨʭʤʦʱʥʳʝ 
ʜʚʠʛʘʪʝʣʠ ʈɼ -170, ʠ ʩʘʤʦʣʝʪʳ, ʢʘʢ ʚʦʝʥʥʦʡ, ʪʘʢ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ.  

ʉ 2007 ʛʦʜʘ ʟʘʚʦʜ ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʢʨʫʧʥʝʡʰʝʛʦ ʚ ʈʦʩʩʠʠ 
ʨʘʢʝʪʥʦ - ʢʦʩʤʠʯʝʩʢʦʛʦ ʭʦʣʜʠʥʛʘ, ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʎʝʥʪʨʘ ʠʤ. 
ʄ. ɺ. ʍʨʫʥʠʯʝʚʘ (ʛ. ʄʦʩʢʚʘ) ʧʦ ʫʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʌ.  

ɺ ʩʚʷʟʠ ʩ ʨʝʦʨʛʘʥʠʟʘʮʠʝʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʜʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ, 
ʨʘʟʚʠʚʘʶʪʩʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʚʠʜʳ ʧʨʦʠʟʚʦʜʩʪʚ, ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, 
ʫʣʫʯʰʝʥʦ ʬʠʥʘʥʩʦʚʦ- ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʫʚʝʣʠʯʠʣʩʷ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ 
ʧʣʘʪʳ [4]. 

ʅʘʰ ʤʘʥʠʧʫʣʷʪʦʨ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʚ ʮʝʭʝ ˉ21 çʆʪʙʨʘʢʦʚʢʘè ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ 
ʫʨʦʚʥʷ ʙʨʘʢʘ ʠ ʦʪʧʨʘʚʢʠ ʚ ʜʨʫʛʠʝ ʮʝʭʠ ʜʣʷ ʜʦʨʘʙʦʪʢʠ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʉʘʡʪ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: çʇʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʠ 
ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʙʦʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠè. [ʩʘʡʪ]. ï 2024.- 
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URL:https://xn--80adfdbscmorebdjpezh9nvd.xn--p1ai/shop/product/primenenie-
avtomaticheskih-manipulyatorov-i-promyishlennyih-robotov-dlya-avtomatizatsii-
protsessa-sborki/ ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

2. ʅʠʢʦʣʘʝʚ ɸ.ɹ., ɺʘʩʶʛʦʚʘ ʉ.ɸ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʨʦʙʦʪʦʚ-ʤʘʥʠʧʫʣʷʪʦʨʦʚ // 
ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 
çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳè - ʄɸɼʀ, ʄʦʩʢʚʘ ï 2015 ʛ., ʩ. 65-66. 

3. ʉʘʡʪ Legopedia: ç51515 ʈʦʙʦʪ-ʠʟʦʙʨʝʪʘʪʝʣʴè [ʩʘʡʪ]. ï 2024. - URL: 
https://lego.fandom.com/ru/wiki/51515_ʈʦʙʦʪ-ʠʟʦʙʨʝʪʘʪʝʣʴʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

4. ʉʘʡʪ: ʇʦ çʇʦʣʝʪè: ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ [ʩʘʡʪ]. ï 2024. - URL: 
http://www.khrunichev.ru/main.php?id=122 ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

 
 
 
 

QR-ʂʆɼʓ: ʉʆɿɼɸʅʀɽ ʀ ʇʈʀʄɽʅɽʅʀɽ 
ʄʘʢʘʨʦʚ ʅʠʢʠʪʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ˉ8 ʠʤʝʥʠ 
ʅ. ʅ. ʈʫʢʘʚʠʰʥʠʢʦʚʘ ʛ. ʊʦʤʩʢʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɾʫʨʘʚʣʝʚʘ ɸʥʘʩʪʘʩʠʷ ʖʨʴʝʚʥʘ ð ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʀʂʊ, 
ʄɸʆʋ ʃʠʮʝʷ ˉ8 ʠʤʝʥʠ ʅ. ʅ. ʈʫʢʘʚʠʰʥʠʢʦʚʘ ʛ. ʊʦʤʩʢʘ 

 
ɺ ʥʘʰʝ ʚʨʝʤʷ QR-ʢʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʚʝʙ-ʩʘʡʪʦʚ, ʜʦʢʫʤʝʥʪʦʚ, ʣʠʩʪʦʚʦʢ ʠ ʢʘʪʘʣʦʛʦʚ, ʚʠʟʠʪʥʳʭ ʢʘʨʪʦʯʝʢ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʧʨʦʛʨʘʤʤ ʠ ʚʠʪʨʠʥ ʤʘʛʘʟʠʥʦʚ. ɺ QR-ʢʦʜ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ, 
ʟʘʢʦʜʠʨʦʚʘʥʥʫʶ ʜʚʦʠʯʥʦʡ ʩʠʩʪʝʤʦʡ ʩʯʠʩʣʝʥʠʷ, ʠ ʢʦʪʦʨʘʷ ʧʦʤʝʱʘʝʪʩʷ ʚ ʵʪʦʪ QR. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʏʪʦ ʪʘʢʦʝ QR-ʢʦʜ ʠ ʢʘʢ ʠʤ ʧʦʣʴʟʦʚʘʪʴʩʷ?: ʩʘʡʪ. ï URL: 
https://moskva.beeline.ru/shop/review/chto-takoe-qr-kod/#yakor2 (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

2. ʏʪʦ ʪʘʢʦʝ QR-ʢʦʜ ʠ ʟʘʯʝʤ ʦʥ ʥʫʞʝʥ: ʩʘʡʪ. ï URL: 
https://mchost.ru/articles/chto-takoe-qr-kod/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

 
 
 

ɺʅɽʐʅʀʁ ɸʂʂʋʄʋʃʗʊʆʈ ʅɸ ʉʆʃʅɽʏʅʆʁ ɹɸʊɸʈɽɽ 
ʄʠʭʘʡʣʦʚ ɼʤʠʪʨʠʡ ʄʘʢʩʠʤʦʚʠʯ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ 
ʅʦʚʦʩʠʙʠʨʩʢʘ "ʃʠʮʝʡ ˉ 9", 

9 ʢʣʘʩʩ, 
ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʣʴʮʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʚʳʩʰʝʡ 
ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʄɸʆʋ çʃʠʮʝʡ ˉ9è 

 
ɺʥʝʰʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨ - ʥʝʟʘʤʝʥʠʤʘʷ ʚʝʱʴ ʜʣʷ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ. ʆʪʧʨʘʚʣʷʷʩʴ ʚ ʧʦʭʦʜ ʚ ʛʦʨʳ ʠʣʠ ʧʨʦʩʪʦ ʧʨʦʛʫʣʠʚʘʷʩʴ 
ʧʦ ʛʦʨʦʜʫ, ʤʳ ʯʘʱʝ ʚʩʝʛʦ ʭʦʪʠʤ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʩʚʷʟʠ ʩ ʣʶʜʴʤʠ, ʥʦ ʯʘʩʪʦ ʩʦʙʩʪʚʝʥʥʦʡ 
ʝʤʢʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʘ ʫ ʛʘʜʞʝʪʦʚ ʥʝ ʭʚʘʪʘʝʪ, ʧʦʵʪʦʤʫ ʥʘ ʨʳʥʢʝ ʵʣʝʢʪʨʦʥʠʢʠ ʫʞʝ 
ʜʘʚʥʦ ʝʩʪʴ ʨʘʟʣʠʯʥʳʝ ʚʥʝʰʥʠʝ ʘʢʢʫʤʫʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʩʣʠ ʚʘʰ 
ʪʝʣʝʬʦʥ/ʧʣʘʥʰʝʪ ʠʣʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʵʣʝʢʪʨʦʥʠʢʘ ʨʘʟʨʷʜʠʣʘʩʴ.  

https://методыпроектирования.рф/shop/product/primenenie-avtomaticheskih-manipulyatorov-i-promyishlennyih-robotov-dlya-avtomatizatsii-protsessa-sborki/
https://методыпроектирования.рф/shop/product/primenenie-avtomaticheskih-manipulyatorov-i-promyishlennyih-robotov-dlya-avtomatizatsii-protsessa-sborki/
https://методыпроектирования.рф/shop/product/primenenie-avtomaticheskih-manipulyatorov-i-promyishlennyih-robotov-dlya-avtomatizatsii-protsessa-sborki/
https://lego.fandom.com/ru/wiki/51515_Робот-изобретатель
http://www.khrunichev.ru/main.php?id=122
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ: 
 ɽʱʝ ʣʝʪʦʤ, ʚʦ ʚʨʝʤʷ ʦʪʜʳʭʘ ʥʘ ʜʘʯʝ, ʚ ʛʦʣʦʚʫ ʤʥʝ ʧʨʠʰʣʘ ʠʜʝʷ ʦ ʩʦʟʜʘʥʠʠ 

ʘʢʢʫʤʫʣʷʪʦʨʘ, ʪʘʢ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʪʘʤ ʯʘʩʪʦ ʥʝ ʙʳʣʦ ʠ ʪʝʣʝʬʦʥ ʤʦʛ ʚ ʩʘʤʳʡ 
ʥʝʧʦʜʭʦʜʷʱʠʡ ʤʦʤʝʥʪ ʨʘʟʨʷʜʠʪʴʩʷ. ʇʦʩʤʦʪʨʝʚ ʥʘ ʮʝʥʳ ʚʥʝʰʥʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʚ 
ʩʝʪʠ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʜʝʣʘʪʴ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʢ ʪʦʤʫ ʞʝ ʚʢʣʶʯʠʚ ʚ ʩʭʝʤʫ 
ʩʦʣʥʝʯʥʫʶ ʙʘʪʘʨʝʶ, ʢʦʪʦʨʘʷ ʟʘʨʷʞʘʣʘ ʙʳ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ ʩʘʤ ʘʢʢʫʤʫʣʷʪʦʨ ʠ 
ʠʩʧʦʣʴʟʦʚʘʣʘ ʚʦʩʧʦʣʥʷʝʤʫʶ ʵʥʝʨʛʠʶ. 

ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʫʞʥʘ ʟʘʨʷʜʢʘ ʜʣʷ ʪʝʣʝʬʦʥʘ, ʚʥʝʰʥʠʡ 
ʘʢʢʫʤʫʣʷʪʦʨ ð ʵʪʦ ʦʯʝʥʴ ʫʜʦʙʥʦ, ʥʦ ʜʦʨʦʛʦ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʫʜʝʪ ʧʨʦʚʝʨʷʪʴʩʷ ʩʣʝʜʫʶʱʘʷ ʛʠʧʦʪʝʟʘ: 
ï  ɺʦʟʤʦʞʥʦ ʣʠ ʩʦʙʨʘʪʴ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʚʥʝʰʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨ ʙʝʟ ʙʦʣʴʰʠʭ 

ʟʘʪʨʘʪ. 
ʎʝʣʴʶ ʨʘʙʦʪʳ - ʉʦʟʜʘʪʴ ʚʥʝʰʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʙʦʪʝ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 
ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

1. ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʭʝʤʫ ʘʢʢʫʤʫʣʷʪʦʨʘ; 
2. ʉʦʙʨʘʪʴ ʘʢʢʫʤʫʣʷʪʦʨ ʧʦ ʩʭʝʤʝ; 
3. ʇʨʦʚʝʨʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʪʘʧʳ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ: 

1. ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ, ʟʘʜʘʯ ʧʨʦʝʢʪʘ, ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʛʠʧʦʪʝʟʳ 

2. ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʚʥʝʰʥʠʭ ʘʢʢʫʤʫʣʷʪʦʨʘʭ 
3. ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʨʘʟʨʘʙʦʪʢʠ ʚʥʝʰʥʠʭ 

ʘʢʢʫʤʫʣʷʪʦʨʘʭ  
4. ʨʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʘʢʢʫʤʫʣʷʪʦʨʘ 
5. ʘʧʨʦʙʘʮʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʜʝʡʩʪʚʠʠ 

ʏʪʦ ʪʘʢʦʝ ʘʢʢʫʤʫʣʷʪʦʨ? ɺʥʝʰʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨ (ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ) ð 
ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʦʜʟʘʨʷʜʢʠ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 
ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʩʝʪʠ. 

ʇʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʧʨʠ ʘʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʩʦʚʨʝʤʝʥʥʳʭ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ ʟʘʨʷʜʘ ʠʭ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʭʚʘʪʘʝʪ ʥʘ 
ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ð ʧʦʣʜʥʷ ʠʣʠ ʜʝʥʴ. ɼʣʷ ʠʭ ʟʘʨʷʜʢʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ 
ʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʨʪʘʪʠʚʥʳʝ ʘʢʢʫʤʫʣʷʪʦʨʳ. ʊʠʧʠʯʥʘʷ ʤʘʩʩʘ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ð 
200ð800 ʛʨʘʤʤʦʚ, ʸʤʢʦʩʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʤɸĿʯ ʜʦ 10-20 ɸĿʯ. ʉ ʠʭ ʧʦʤʦʱʴʶ 
ʤʦʞʥʦ ʟʘʨʷʜʠʪʴ ʪʝʣʝʬʦʥ 2-5 ʨʘʟ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʧʦʨʪ USB. 

ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʪʘʪʠʚʥʳʡ ʘʢʢʫʤʫʣʷʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʤʠʥʠʘʪʶʨʥʦʡ ʙʘʪʘʨʝʠ, 
ʢʦʥʪʨʦʣʣʝʨʘ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʝʝ ʨʘʙʦʪʦʡ, ʠ ʢʦʨʧʫʩʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʥʘʭʦʜʷʪʩʷ. ʏʪʦʙʳ 
ʧʦʥʷʪʴ, ʢʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳ, ʷ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʪʝʨʥʝʪʦʤ. ɺ ʢʘʯʝʩʪʚʝ 
ʙʘʪʘʨʝʠ ʙʫʜʝʪ ʚʳʩʪʫʧʘʪʴ ʦʙʳʯʥʘʷ 18650 ʣʠʪʠʝʚʘʷ ʙʘʪʘʨʝʷ ʩ ʝʤʢʦʩʪʴʶ ʚ 3500 ʤɸʯ. 
ʊʘʢʞʝ ʜʣʷ ʩʙʦʨʢʠ ʧʦʥʘʜʦʙʷʪʩʷ: 

- ʇʣʘʪʘ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʣʠʪʠʝʚʳʭ ʙʘʪʘʨʝʡ ʩ microUSB 
(ʜʣʷ ʟʘʨʷʜʢʠ ʩʘʤʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ); 

- ʇʣʘʪʘ DC-DC ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʥʘ 5 ʚʦʣʴʪ ʩ USB ʚʳʭʦʜʦʤ (ʜʣʷ 
ʟʘʨʷʜʢʠ ʫʩʪʨʦʡʩʪʚ); 

- ʉʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ 5,5 ʚʦʣʴʪ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʣʝʛʢʦ ʟʘʨʷʜʠʪʴ 
ʘʢʢʫʤʫʣʷʪʦʨ ʥʘ ʩʦʣʥʮʝ. 

-  
ɼʣʷ ʥʘʯʘʣʘ ʩʙʦʨʢʠ ʧʦʥʘʜʦʙʠʪʩʷ ʩʦʩʪʘʚʠʪʴ ʩʭʝʤʫ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʘ ʪʘʢʞʝ ʢʫʧʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʧʯʘʩʪʠ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʭʝʤʳ ʷ ʪʘʢʞʝ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʠʥʪʝʨʥʝʪʦʤ, 
ʘ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʙʳʣʠ ʢʫʧʣʝʥʳ ʥʘ ʩʘʡʪʝ Aliexpress. 
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ɼʣʷ ʩʙʦʨʢʠ ʪʘʢʞʝ ʧʦʥʘʜʦʙʷʪʩʷ: 

- ʇʘʷʣʴʥʘʷ ʩʪʘʥʮʠʷ; 
- ʇʨʦʚʦʜʘ; 
- 3D-ʧʨʠʥʪʝʨ. 

ɼʣʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʪʘʢʞʝ ʥʫʞʝʥ ʙʳʣ ʢʦʨʧʫʩ, ʢʦʪʦʨʳʡ ʷ ʨʘʩʧʝʯʘʪʘʣ ʥʘ 3D-
ʧʨʠʥʪʝʨʝ. ʂʨʝʧʣʝʥʠʝ ʢʨʳʰʢʠ ʷ ʩʧʝʮʠʘʣʴʥʦ ʩʜʝʣʘʣ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʣʠʥʠʷ 
ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʥʝʡ ʠ ʢʦʨʧʫʩʦʤ ʙʳʣʘ ʧʨʷʤʘʷ ʠ ʢʦʨʧʫʩ ʩʤʦʪʨʝʣʩʷ ʢʨʘʩʠʚʝʝ. ʅʘ ʜʥʝ 
ʢʦʨʧʫʩʘ ʷ ʩʜʝʣʘʣ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʚʝʥʪʠʣʷʮʠʠ, ʠ ʧʦʩʣʝ ʩʧʘʷʣ ʥʫʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠ 
ʧʦʤʝʩʪʠʣ ʚ ʢʦʨʧʫʩ. 

ʗ ʠʟʫʯʠʣ, ʢʘʢʠʝ ʘʢʢʫʤʫʣʷʪʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʳʥʢʝ: 
 
 
ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʤʦʝʡ 

ʙʘʪʘʨʝʠ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ 
ʷʚʣʷʝʪʩʷ ʝʝ ʜʝʰʝʚʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʧʦʢʫʧʘʪʴ ʢʦʨʧʫʩ ʦʪʜʝʣʴʥʦ ʥʝ 
ʧʦʥʘʜʦʙʠʣʦʩʴ, ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 
ʧʦʣʫʯʠʣʘʩʴ ʤʝʥʴʰʝ ʩʨʝʜʥʝʡ 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ 
(1112 ʨʫʙʣʝʡ), ʠ, ʫʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ 
ʙʘʪʘʨʝʠ ʷ ʧʦʢʫʧʘʣ ʩ 2-ʤʷ ʰʪʫʢʘʤʠ ʚ 
ʢʦʤʧʣʝʢʪʝ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ 
ʘʢʢʫʤʫʣʷʪʦʨʘ ʧʦʣʫʯʠʣʘʩʴ ʜʘʞʝ ʯʫʪʴ 

ʤʝʥʴʰʝ, ʯʝʤ ʚʳʰʝʫʢʘʟʘʥʥʘʷ (ʙʘʪʘʨʝʷ - ʩʘʤʳʡ ʜʦʨʦʛʦʡ ʵʣʝʤʝʥʪ ʚ ʩʙʦʨʢʝ). 
ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʩʷ ʧʨʦʩʪʦʡ ʠ ʥʝʜʦʨʦʛʦʡ ʘʢʢʫʤʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʧʨʠ ʥʫʞʜʝ 

ʤʦʞʥʦ ʚʟʷʪʴ ʩ ʩʦʙʦʡ ʚ ʨʶʢʟʘʢʝ ʠ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʟʘʨʷʜʠʪʴ ʣʶʙʦʝ 
ʫʩʪʨʦʡʩʪʚʦ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ ʷ: 
- ʀʟʫʯʠʣ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 
- ʇʦʟʥʘʢʦʤʠʣʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
- ʅʘʫʯʠʣʩʷ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʩʦʟʜʘʣ ʚʥʝʰʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨ ʥʘ 

ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʝ. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʷ ʩʦʙʠʨʘʶʩʴ ʫʩʪʨʘʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʯʝʪʳ, ʥʘʧʨʠʤʝʨ - 

ʥʝʙʦʣʴʰʘʷ ʝʤʢʦʩʪʴ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʙʘʪʘʨʝʠ. 
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ʄʠʭʥʦ ʉʪʝʧʘʥ, ɻʨʷʟʥʦʚ ɸʣʝʢʩʘʥʜʨ 

ʄɸʆʋ ʃʠʮʝʡ ˉ9, 
8 ʢʣʘʩʩ, 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʠʥʪʠʣʝʡ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʳʤ 

ʨʘʙʦʪʘʤ ʄɸʆʋ ʃʠʮʝʡ ˉ9 
 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ 
Å ʎʝʣʴ: ʉʦʟʜʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʟʘʧʠʩʠ ʦʧʦʟʜʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʢʘʨʪʳ - ʧʨʦʧʫʩʢʘ ʫ ʫʯʘʱʠʭʩʷ. 
Å   
Å ɿʘʜʘʯʠ: 
Å ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʠ ʥʝʫʜʦʙʩʪʚʘ ʩʪʘʨʦʛʦ ʩʧʦʩʦʙʘ ʟʘʧʠʩʠ. 
Å ɺʳʙʨʘʪʴ ʧʫʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 
Å ʇʨʠʜʫʤʘʪʴ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. 
Å ʅʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʣʘʪʬʦʨʤʫ ʥʘ ʦʩʥʦʚʝ Telegram ʙʦʪʘ. 
Å ʅʘʧʠʩʘʥʠʝ backend `a. 
Å ʉʦʟʜʘʥʠʝ ʜʠʟʘʡʥʘ ʠ ʥʘʧʠʩʘʥʠʝ frontend `a. 
Å ʉʦʝʜʠʥʠʪʴ ʙʦʪʘ ʩ ʦʩʪʘʣʴʥʳʤ ʢʦʜʦʤ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ:  
Å 1.ʈʘʟʨʘʙʦʪʢʘ Telegram-ʙʦʪʘ                                                                            
Å 1.1   ɺʳʙʦʨ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ                                                     
Å 1.2   ɺʳʙʦʨ ʚʝʜʫʱʝʡ ʙʠʙʣʠʦʪʝʢʠ                                                                                                              
Å 1.3   ʅʘʧʠʩʘʥʠʝ ʢʦʜʘ Telegram-ʙʦʪʘ 
Å 1.4 ʅʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮʘ                                                        
Å 2. ʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ Web-App                                                               
Å 2.1   ʉʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʩʘʡʪʘ                                                                      
Å 2.2   ʉʙʦʨʢʘ ʩʘʡʪʘ                                                                                      
Å 2.3   ʇʦʜʢʣʶʯʝʥʠʝ ʩʘʡʪʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ                                                  
Å 3.     ʈʘʟʤʝʱʝʥʠʝ ʠ ʭʦʩʪʠʥʛ ʵʢʦʩʠʩʪʝʤʳ                                                 

 
1 ʈʘʟʨʘʙʦʪʢʘ Telegram ʙʦʪʘ 

Å ʇʝʨʝʜ ʥʘʤʠ ʚʩʪʘʣ ʚʳʙʦʨ - ʩʦʟʜʘʪʴ ʩʘʡʪ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ. ʇʨʦʚʝʜʷ 
ʘʥʘʣʠʟ ʧʣʶʩʦʚ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʠʤʝʥʥʦ - ʩʢʦʨʦʩʪʴ, ʢʦʤʬʦʨʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʠ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʣʠʮʝʥʟʠʠ ʥʘ ʨʘʟʤʝʱʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ. ʀʟ ʤʠʥʫʩʦʚ 
ʧʨʠʣʦʞʝʥʠʷ ʤʳ ʚʳʷʚʠʣʠ: ʥʝ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʦʧʝʨʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʪʷʞʝʣʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʤʦʜʝʨʘʮʠʠ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʝ 
ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ. ʀʟ ʧʣʶʩʦʚ ʧʨʠʣʦʞʝʥʠʷ ʤʳ ʚʳʷʚʠʣʠ: ʩʢʦʨʦʩʪʴ, ʥʝ 
ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʢ ʜʨʫʛʠʤ ʧʣʘʪʬʦʨʤʘʤ, ʛʠʙʢʘʷ ʥʘʩʪʨʦʡʢʘ ʧʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʟ 
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ʧʣʶʩʦʚ ʩʘʡʪʘ ʤʳ ʚʳʷʚʠʣʠ, ʯʪʦ ʵʪʦʪ ʩʧʦʩʦʙ ʙʦʣʝʝ ʫʜʦʙʝʥ ʜʣʷ ʚʩʝʭ ʫʩʪʨʦʡʩʪʚ ʠ 
ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ. ɸ ʠʟ ʤʠʥʫʩʦʚ ʤʳ ʚʳʷʚʠʣʠ ʩʣʘʙʫʶ ʩʢʦʨʦʩʪʴ ʠ 
ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʉʨʘʚʥʠʚ ʦʙʘ ʚʘʨʠʘʥʪʘ, ʤʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʩʘʡʪ, ʥʦ 
ʠʟʥʘʯʘʣʴʥʦ ʫ ʥʘʩ ʙʳʣʘ ʫʞʝ ʤʳʩʣʴ ʯʪʦ ʦʪʯʸʪ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚ ʬʦʨʤʝ ʪʘʙʣʠʮʳ 
ʢʘʨʪʠʥʢʦʡ ʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʢʣʘʩʩʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʢʣʘʩʩʘ ʩ ʧʦʤʦʱʴʶ 
Telegram`a ʠ ʧʦʵʪʦʤʫ ʤʳ ʨʝʰʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩʘʡʪ ʚ Telegram ʩ ʧʦʤʦʱʴʶ 
ʪʝʭʥʦʣʦʛʠʠ WebApps. ʕʪʦʪ ʩʧʦʩʦʙ ʫʧʨʦʩʪʠʪ ʨʘʙʦʪʫ ʚʩʝʤ ʠ ʵʪʦʪ ʩʧʦʩʦʙ ʧʦʟʚʦʣʠʪ 
ʥʘʤ ʥʝ ʭʦʩʪʠʪʴ ʩʘʡʪ ʧʣʘʪʥʦ, ʪ.ʢ. GitHub ʧʦʟʚʦʣʷʝʪ ʭʦʩʪʠʪʴ ʩʘʡʪ ʙʝʩʧʣʘʪʥʦ, ʝʩʣʠ 
ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʯʝʨʝʟ ʩʩʳʣʢʫ. 
ʅʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦʯʝʤʫ ʤʳ ʚʳʙʨʘʣʠ ʷʟʳʢ Python ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ Telegram-
ʙʦʪʘ: 

Å 1) ɼʦʩʪʫʧʥʦʩʪʴ. ʉʠʥʪʘʢʩʠʩ ʠ ʙʘʟʦʚʳʝ ʦʧʝʨʘʪʦʨʳ ʷʟʳʢʘ ʤʳ ʠʟʫʯʠʣʠ 
ʥʘ ʰʢʦʣʴʥʳʭ  ʫʨʦʢʘʭ ʠʥʬʦʨʤʘʪʠʢʠ. ʋ ʥʝʛʦ ʙʦʣʴʰʦʝ ʩʦʦʙʱʝʩʪʚʦ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʤʥʦʛʦ ʙʠʙʣʠʦʪʝʢ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʧʦʜʭʦʜʷʱʠʭ 
ʜʣʷ ʥʘʰʠʭ ʮʝʣʝʡ. 

Å 2) ʉʢʦʨʦʩʪʴ. Python ʭʦʪʴ ʠ ʥʝ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʷʟʳʢ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʦʥ ʦʩʪʘʚʣʷʝʪ ʧʦʟʘʜʠ ʤʥʦʞʝʩʪʚʦ 
ʢʦʥʢʫʨʝʥʪʦʚ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10^6 
ʦʧʝʨʘʮʠʡ ʚ ʩʝʢʫʥʜʫ, ʯʪʦ ʭʚʘʪʠʪ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʦ 100.000 ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ʦʜʥʦʚʨʝʤʝʥʥʦ. 

Å 3) ɻʠʙʢʦʩʪʴ. Python ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 
ʚʳʧʦʣʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ ʠ ʥʝ ʜʘʚʘʪʴ ʨʘʙʦʯʠʤ ʤʦʱʥʦʩʪʷʤ ʧʨʦʩʪʘʠʚʘʪʴ ʚ 
ʦʞʠʜʘʥʠʠ. 
 
2 ʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ WebApp 

Å ʅʝ ʩʤʦʪʨʷ ʥʘ ʠʥʪʝʛʨʘʮʠʶ ʩʠʩʪʝʤʳ ʚ Telegram-ʙʦʪʘ, ʜʣʷ ʝʝ 
ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʧʦʣʥʦʮʝʥʥʳʡ ʩʘʡʪ. ɼʣʷ 
ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʘ ʝʛʦ ʩʦʟʜʘʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʤʘʢʝʪ ʚ 
ʨʝʜʘʢʪʦʨʝ Figma. ʈʘʥʝʝ ʥʘʤ ʜʦʚʦʜʠʣʦʩʴ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤ ʥʘ ʫʨʦʢʘʭ 
ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʥʝʫʨʦʯʥʳʭ ʟʘʥʷʪʠʷʭ.  
ʆʩʥʦʚʥʳʤʠ ʧʣʶʩʘʤʠ ʵʪʦʛʦ ʨʝʜʘʢʪʦʨʘ ʷʚʣʷʶʪʩʷ: 

Å 1) ɼʦʩʪʫʧʥʦʩʪʴ. ɺʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ Figma ʜʣʷ 
ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʘ, ʧʨʠʯʝʤ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ 
ʦʛʨʘʥʠʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ. 

Å 2) ʀʥʪʫʠʪʠʚʥʦʩʪʴ. ʈʝʜʘʢʪʦʨ ʥʝ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʪʨʫʜʥʳʭ ʚ ʦʩʚʦʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʦ ʠʭ ʧʦʣʥʦʩʪʴʶ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʣʶʙʦʛʦ ʨʦʜʘ ʛʨʘʬʠʢʦʡ. ɿʥʘʢʦʤʳʝ ʛʣʘʟʫ ʠʢʦʥʢʠ ʜʝʣʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Figma 
ʣʝʛʢʠʤ ʚ ʦʩʚʦʝʥʠʠ ʠ ʠʥʪʫʠʪʠʚʥʳʤ. 
3) ʀʤʧʦʨʪ. ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʨʝʜʘʢʪʦʨʘ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ 
ʧʝʨʝʚʝʩʪʠ ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, Figma ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʟʠʪ ʚʩʝ ʨʘʟʤʝʨʳ 
ʠ ʧʦʤʦʞʝʪ ʚ ʧʨʘʚʠʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʢʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʣʶʙʦʤ ʠʟ ʷʟʳʢʦʚ ʨʘʟʤʝʪʢʠ. 

Å ʇʦ ʤʘʢʝʪʫ ʩʘʡʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʨʝʜʘʢʪʦʨʝ Figma ʤʳ ʥʘʯʘʣʠ ʚʝʨʩʪʢʫ 
ʩʘʡʪʘ, ʠʩʧʦʣʴʟʫʷ ʷʟʳʢʠ ʨʘʟʤʝʪʢʠ - html ʠ css. ʕʪʠ ʷʟʳʢʠ - ʦʩʥʦʚʘ ʦʩʥʦʚ ʜʠʟʘʡʥʘ 
ʣʶʙʦʛʦ ʩʘʡʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʩʚʝʪʣʦʡ ʪʝʤʳ ʤʳ ʚʳʙʨʘʣʠ ʙʝʣʦ-
ʩʠʥʶʶ ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ - ʦʜʥʫ ʠʟ ʩʘʤʳʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʜʘʥʥʦʛʦ ʨʦʜʘ ʩʘʡʪʦʚ. ɽʝ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʠʛʨʦʢʠ, ʢʘʢ ɻʦʩʫʩʣʫʛʠ, ʕʣʝʢʪʨʦʥʥʳʡ 
ɾʫʨʥʘʣ ʠ ʩʘʡʪ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. ɼʣʷ ʪʸʤʥʦʡ ʪʝʤʳ - ʤʷʪʥʦ-ʟʝʣʸʥʳʝ. 
ʇʨʠʤʝʨʦʤ ʧʘʣʠʪʨʳ ʜʣʷ ʪʸʤʥʦʡ ʪʝʤʳ ʧʦʩʣʫʞʠʣʠ ___ 

Å ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʢʦʥʝʯʥʦʡ ʩʙʦʨʢʝ ʩʘʡʪʘ ʩʪʘʣʠ ʝʛʦ 
ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦ-ʨʘʟʥʦʤʫ ʦʪʦʙʨʘʞʘʣʠʩʴ ʧʨʠ ʨʘʟʥʦʤ ʨʘʟʤʝʨʝ ʜʠʩʧʣʝʷ 
ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʬʨʝʡʤʚʦʨʢ Bootstrap. ʆʥ 
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ʧʦʣʫʯʘʝʪ ʨʘʟʤʝʨ ʵʢʨʘʥʘ ʫʩʪʨʦʡʩʪʚʘ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʝʥʷʝʪ ʨʘʟʤʝʨ ʢʘʞʜʦʛʦ 
ʵʣʝʤʝʥʪʘ, ʘʜʦʧʪʠʨʫʷ ʠʭ. 

Å  
ʇʦʤʠʤʦ ʩʪʘʪʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʠʟʘʡʥʘ ʩʘʡʪ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʤʝʨʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʠʮ 
ʫʯʝʥʠʢʦʚ ʙʝʟ ʧʨʦʧʫʩʢʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠ ʙʳʩʪʨʦʛʦ ʠʭ ʚʥʝʩʝʥʠʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ɼʣʷ 
ʵʪʦʛʦ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ Front-end ʨʘʟʨʘʙʦʪʢʠ 
- JavaScript. ʂʘʢ ʠ ʥʘ ʣʶʙʦʤ ʜʨʫʛʦʤ ʩʘʡʪʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʫʧ ʢ ʢʘʤʝʨʝ ʜʣʷ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
 
3 ʈʘʟʤʝʱʝʥʠʝ ʵʢʦʩʠʩʪʝʤʳ 

Å ʉʬʝʨʘ ʨʘʟʤʝʱʝʥʠʷ ʩʝʨʚʠʩʘ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʩʝʨʚʝʨʘʭ (ʜʘʣʝʝ - 
ʭʦʩʪʠʥʛ) ʧʨʝʜʣʘʛʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʉʨʝʜʠ ʥʠʭ 
ʝʩʪʴ ʢʘʢ ʧʣʘʪʥʳʝ, ʪʘʢ ʠ ʙʝʩʧʣʘʪʥʳʝ, ʥʦ ʩʪʦʠʪ ʣʠ ʵʢʦʥʦʤʠʪʴ?  

Å   
Å ʇʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʤʳ ʩʦʙʨʘʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʟʘʤʘʥʯʠʚʦʛʦ ʙʝʩʧʣʘʪʥʦʛʦ ʩʧʦʩʦʙʘ ʭʦʩʪʠʥʛʘ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷʣʠ ʥʘ ʥʘʰʝ 
ʨʝʰʝʥʠʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

Å ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɹʝʩʧʣʘʪʥʳʝ ʩʝʨʚʠʩʳ ʢʘʢ ʧʨʘʚʠʣʦ 
ʧʨʝʜʣʘʛʘʶʪ ʩʝʨʚʝʨʘ ʥʘ ʩʘʤʦʤ ʩʣʘʙʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʩʥʘʱʝʥʠʠ, ʯʝʛʦ ʚ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʫʜʝʪ ʥʝ ʭʚʘʪʘʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʯʘʩʳ-ʧʠʢ, 
ʯʪʦ ʚʳʟʦʚʝʪ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʙʦʪʝ ʙʦʪʘ. 

Å ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʠ ʙʝʩʧʣʘʪʥʦʤ ʭʦʩʪʠʥʛʝ 
ʥʠʢʪʦ ʥʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʝ ʭʨʘʥʝʥʠʝ ʦʯʝʥʴ ʚʘʞʥʳʭ ʜʘʥʥʳʭ, ʧʨʠ 
ʫʪʝʯʢʝ ʢʦʪʦʨʳʭ ʣʶʙʦʡ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʪʦʢʝʥʫ ʙʦʪʘ ʠ ʪʝʤ ʩʘʤʳʤ 
ʧʦʣʫʯʠʪ ʜʦʩʪʫʧ ʢ ʙʦʪʫ. 

Å ʇʦʜʜʝʨʞʢʘ. ɹʝʩʧʣʘʪʥʳʝ ʩʝʨʚʠʩʳ ʭʦʩʪʠʥʛʘ ʪʘʢ ʞʝ ʥʝ ʠʤʝʶʪ ʠʣʠ 
ʠʤʝʶʪ ʥʠʟʢʦ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʯʪʦ ʧʨʠ ʩʙʦʝ ʚ ʩʝʨʚʝʨʘʭ, ʘ ʢʘʢ ʧʨʘʚʠʣʦ 
ʫ ʙʝʩʧʣʘʪʥʦʛʦ ʭʦʩʪʠʥʛʘ ʵʪʦ ʯʘʩʪʦ ʩʣʫʯʘʝʪʩʷ, ʧʦʜʜʝʨʞʢʘ ʧʨʦʩʪʦ ʥʝ ʩʤʦʞʝʪ 
ʥʠʯʝʛʦ ʩʜʝʣʘʪʴ ʠ ʦʩʪʘʸʪʩʷ ʧʨʦʩʪʦ ʞʜʘʪʴ ʧʦʯʠʥʢʠ ʩʝʨʚʝʨʦʚ. 
 
ɺʳʚʦʜ ʧʦ ʨʘʙʦʪʝ 

Å ʇʦ ʠʪʦʛʫ ʨʘʙʦʪʳ ʥʘʜ ʛʨʫʧʧʦʚʳʤ ʧʨʦʝʢʪʦʤ ʧʦ ʩʦʟʜʘʥʠʶ ʵʢʦ-ʩʠʩʪʝʤʳ 
ʢʦʥʪʨʦʣʷ ʦʧʦʟʜʘʥʠʡ ʠ ʥʘʣʠʯʠʷ ʧʨʦʧʫʩʢʦʚ ʤʳ ʥʘʫʯʠʣʠʩʴ ʩʦʟʜʘʥʠʶ Telegram-
ʙʦʪʦʚ, ʩʦʟʜʘʥʠʶ ʚʩʪʨʦʝʥʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ ʧʨʠ ʧʦʤʦʱʠ css, html, JavaScript, 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʨʚʝʨʥʳʭ ʟʘʧʨʦʩʦʚ ʚʥʫʪʨʠ ʵʢʦʩʠʩʪʝʤʳ ʠ ʨʝʘʣʠʟʦʚʘʣʠ 
ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. ʅʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ Telegram-
ʙʦʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʫʢʦʚʦʜʷʱʠʤ ʣʠʮʘʤ ʰʢʦʣ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʢʣʘʩʩʳ ʠ 
ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʣʫʯʘʪʴ ʦʪʯʝʪʳ ʦ ʚʨʝʤʝʥʠ ʧʨʠʙʳʪʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 
ʫʯʨʝʞʜʝʥʠʝ ʢʘʞʜʦʛʦ ʫʯʘʱʝʛʦʩʷ ʠ ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʧʨʦʧʫʩʢʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʘ 
ʪʘʢʞʝ ʩʝʨʚʠʩ, ʨʘʩʧʦʟʥʘʶʱʠʡ ʫʯʝʥʠʢʦʚ ʧʦ ʣʠʮʫ, ʫʧʨʦʱʘʶʱʠʡ ʧʨʦʮʝʩʩ 
ʨʝʛʠʩʪʨʘʮʠʠ ʜʝʞʫʨʥʳʤʠ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʧʫʩʢʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Chat GPT-4: ʩʘʡʪ. ï URL: https://gpt-chatbot.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

2. ɼʦʢʫʤʝʥʪʘʮʠʷ aiogram: ʩʘʡʪ. ï URL: https://aiogram-
birdi7.readthedocs.io/en/latest/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

3. Stackoverflow: ʩʘʡʪ. ï URL: https://stackoverflow.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

4. ɼʦʢʫʤʝʥʪʘʮʠʷ SQLite: ʩʘʡʪ. ï URL: https://www.sqlite.org/docs.html (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 
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5. ɼʦʢʫʤʝʥʪʘʮʠʷ PIL (Python Imaging Library): ʩʘʡʪ. ï URL: 
https://pillow.readthedocs.io/en/stable/index.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

6. ɼʦʢʫʤʝʥʪʘʮʠʷ Telegram ʦ WebApps: ʩʘʡʪ. ï URL: 
https://core.telegram.org/bots/webapps (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

 
 
 
 

ʉʆɿɼɸʅʀɽ VR ʀɻʈʓ 
ʄʦʨʜʚʠʥʮʝʚʘ ʇʦʣʠʥʘ, ɸʚʜʝʝʥʦʢ ʖʣʠʷ, ʍʫʰʧʘʨʦʚʘ ʄʠʣʘʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʋʯʨʝʞʜʝʥʠʝ ʟʘʦʟʸʨʥʘʷ ʩʨʝʜʥʷʷ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʐʢʦʣʘ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ˉ 

16, 
10ɸ ʢʣʘʩʩ, 
ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʫʨʢʦʚʘ ʊ.ɼ. 
 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ 
ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʣʘʛʘʷ ʩʪʫʜʝʥʪʘʤ ʚʠʟʫʘʣʴʥʫʶ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʫʯʘʩʪʠʝ ʚ 
ʫʚʣʝʢʘʪʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʩʮʝʥʘʨʠʷʭ. 

VR ʠʛʨʳ ʪʘʢʞʝ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʠʟʥʝʩʝ: ʦʪ ʪʨʝʥʠʥʛʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦ 
ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 
ʦʪʨʘʩʣʷʭ. VR-ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʩʠʤʫʣʷʮʠʠ 
ʭʠʨʫʨʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʆʥʠ ʪʘʢʞʝ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ, 
ʧʦʟʚʦʣʷʷ ʧʦʛʨʫʞʘʪʴ ʩʪʫʜʝʥʪʦʚ ʚ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʩʨʝʜʫ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ 
ʧʨʝʜʤʝʪʦʚ. ɺ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ VR ʧʨʝʜʣʘʛʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʠʛʨ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʠʢʣʶʯʝʥʠʡ. 

 
ɿʘʜʘʯʠ 

1. ʀʟʫʯʠʪʴ ʠʩʪʦʨʠʶ ʩʦʟʜʘʥʠʷ VR ʠʛʨ 
2. ʇʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ 
3. ʇʨʠʜʫʤʘʪʴ ʢʦʥʮʝʧʮʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʠʛʨʳ 
4. ʈʘʩʧʨʝʜʝʣʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʚ ʢʦʤʘʥʜʝ 
5. ɺʳʧʦʣʥʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ  
6. ʆʙʲʝʜʠʥʠʪʴ ʨʘʙʦʪʫ ʢʘʞʜʦʛʦ ʚ ʧʦʣʥʦʮʝʥʥʫʶ ʠʛʨʫ 
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ɺʚʝʜʝʥʠʝ ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR) ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ. ʆʥʘ ʧʦʛʨʫʞʘʝʪ ʠʛʨʦʢʦʚ ʚ 
ʫʜʠʚʠʪʝʣʴʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ 
ʤʠʨʳ, ʩʦʟʜʘʚʘʷ ʥʝʧʦʚʪʦʨʠʤʳʡ 
ʦʧʳʪ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 
ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ 
ʨʝʘʣʴʥʦʩʪʠ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 
ʧʦʧʫʣʷʨʥʳʭ ʷʚʣʷʝʪʩʷ 
ʩʧʝʮʠʘʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ 
ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ 
ʠ ʦʢʨʫʞʝʥʠʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 
ʜʝʪʘʣʠʟʘʮʠʠ. ʊʘʢʞʝ ʰʠʨʦʢʦ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 
ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʜʚʠʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ 
ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, ʯʪʦ ʜʝʣʘʝʪ ʦʧʳʪ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤ. ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ 
ʟʚʫʢʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʪʘʢ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʳʡ ʟʚʫʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʫʙʦʢʦʡ ʠʤʤʝʨʩʠʠ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ 
ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʦʡ ʤʠʨ. ʆʥʘ ʦʪʢʨʳʚʘʝʪ 
ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ 
ʩʘʤʳʭ ʫʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. 

 
ɻʣʘʚʘ 1. VR 
1.1 ʇʦʥʷʪʠʝ VR 
ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʵʪʦ ʩʤʝʩʴ ʨʝʘʣʴʥʦʛʦ ʠ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʤʠʨʘ, 

ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺʠʨʪʫʘʣʴʥʘʷ 
ʨʝʘʣʴʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʩʨʝʜʫ, ʠ ʤʦʞʝʪ 
ʙʳʪʴ ʤʦʜʝʣʠʨʦʚʘʥʘ ʧʦʩʣʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʠʣʠ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʩʠʥʪʝʪʠʯʝʩʢʦʡ. ʕʪʦ 
ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʜʨʫʛʦʤ ʤʠʨʝ ʠʣʠ ʩʠʪʫʘʮʠʠ 

 
1.2 ʊʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ VR ʠʛʨʘʭ 
VR ʠʛʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʛʨʘʬʠʢʘ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ, ʪʨʝʢʠʥʛ ʜʚʠʞʝʥʠʡ, ʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ 360 ʛʨʘʜʫʩʦʚ, ʘ ʪʘʢʞʝ 
ʢʦʥʪʨʦʣʣʝʨʳ ʠ ʛʘʨʥʠʪʫʨʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  
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ʊʠʧʳ (VR) 
ʅʘ ʦʩʥʦʚʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʪʦ 

ʝʩʪʴ ʧʦʛʨʫʞʝʥʠʷ, ʠ ʪʠʧʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʩʪʝʤ ʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʩʠʩʪʝʤʳ 
ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʪʠʧʘ: 

¶ ʀʤʤʝʨʩʠʚʥʳʡ 

¶ ʇʦʣʫʠʤʤʝʨʩʠʚʥʳʡ 

¶ ʅʝ ʠʤʤʝʨʩʠʚʥʳʡ  
 

1. ʀʤʤʝʨʩʠʚʥʘʷ ʩʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 
ʉʘʤʘʷ ʙʣʠʟʢʘʷ ʢ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ ʠʤʤʝʨʩʠʚʥʘʷ ʩʠʩʪʝʤʘ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʛʜʝ ʤʳ ʤʦʞʝʤ ʠʩʧʳʪʘʪʴ ʚʳʩʦʯʘʡʰʠʡ ʫʨʦʚʝʥʴ ʧʦʛʨʫʞʝʥʠʷ. 
ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʚʳʩʦʢʦʡ 
ʩʪʦʠʤʦʩʪʴʶ, ʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦʝ ʦʱʫʱʝʥʠʝ ʧʨʝʙʳʚʘʥʠʷ ʚ 
ʚʠʨʪʫʘʣʴʥʦʤ ʤʠʨʝ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʜʚʠʥʫʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ 
ʛʘʜʞʝʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʘʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 
ʇʦʣʫʠʤʤʝʨʩʠʚʥʘʷ ʩʠʩʪʝʤʘ 
ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 
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ʀʩʧʦʣʴʟʫʷ ʦʙʳʯʥʳʝ ʜʣʷ ʥʘʩ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʛʘʜʞʝʪʳ, ʧʦʣʫʠʤʤʝʨʩʠʚʥʳʝ 
ʩʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʠʩʧʳʪʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʧʦʛʨʫʞʝʥʠʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʜʚʠʥʫʪʳʭ ʠ 
ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʫʩʪʨʦʡʩʪʚ. ɺ 
ʵʪʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʯʪʦ 
ʧʨʠʜʘʝʪ ʝʡ ʦʩʦʙʫʶ 
ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ.  

2. ʉʠʩʪʝʤʘ 
ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʙʝʟ 
ʧʦʛʨʫʞʝʥʠʷ 

ʉʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴʥʦʡ 
ʨʝʘʣʴʥʦʩʪʠ ʙʝʟ ʧʦʛʨʫʞʝʥʠʷ ð 
ʵʪʦ ʥʘʠʤʝʥʝʝ ʟʘʭʚʘʪʳʚʘʶʱʘʷ 
ʩʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴʥʦʡ 
ʨʝʘʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 
ʵʪʦʡ ʩʠʩʪʝʤʳ ʦʙʭʦʜʠʪʩʷ ʥʝʜʦʨʦʛʦ. ʆʥʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʘ ʢʘʢ ʥʘʩʪʦʣʴʥʘʷ ʩʠʩʪʝʤʘ 
ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʛʘʜʞʝʪʳ ʦʛʨʘʥʠʯʝʥʳ ʦʯʢʘʤʠ ʠ 
ʤʦʥʠʪʦʨʘʤʠ, ʠ ʚ ʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʠʤʝʥʝʝ ʜʦʨʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

 
1.4 ʈʘʟʚʠʪʠʝ VR ʠʛʨ ʚ ʙʫʜʫʱʝʤ 

ɹʫʜʫʱʝʝ VR ʠʛʨ ʦʙʝʱʘʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 
ʫʣʫʯʰʝʥʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʨʳʚ, ʢʦʪʦʨʳʡ 
ʧʦʤʦʞʝʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʫʙʝʜʠʪʝʣʴʥʳʝ ʠ ʫʜʠʚʠʪʝʣʴʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʤʠʨ.  

 
ɻʣʘʚʘ 2. ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʛʨ 
 
2.1 Unity  

Unity ð ʵʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʨʝʜʘ 
ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ. 

Unity ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 
ʧʨʠʣʦʞʝʥʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʙʦʣʝʝ 
ʯʝʤ 25 ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ, 
ʚʢʣʶʯʘʶʱʠʭ ʧʝʨʩʦʥʘʣʴʥʳʝ 
ʢʦʤʧʴʶʪʝʨʳ, ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ, 
ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʥʪʝʨʥʝʪ-
ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʝ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 
Unity: 

¶ ʥʘʣʠʯʠʝ ʚʠʟʫʘʣʴʥʦʡ 
ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ, 

¶ ʤʝʞʧʣʘʪʬʦʨʤʝʥʥʘʷ 
ʧʦʜʜʝʨʞʢʘ, 

¶ ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ 
ʢʦʤʧʦʥʝʥʪʦʚ. 

 
2.2 Blender 
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Blender ð ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʚʦʙʦʜʥʦʝ ʠ ʦʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. 

ʆʥʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʢʫʣʴʧʪʠʥʛʘ, 
ʘʥʠʤʘʮʠʠ, ʩʠʤʫʣʷʮʠʠ, ʨʝʥʜʝʨʠʥʛʘ, ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʠ ʤʦʥʪʘʞʘ 
ʚʠʜʝʦ ʩʦ ʟʚʫʢʦʤ, ʢʦʤʧʦʥʦʚʢʠ ʩ ʧʦʤʦʱʴʶ çʫʟʣʦʚè (Node 
Compositing), ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 2D-ʘʥʠʤʘʮʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ Blender ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ 
ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ 
ʙʝʩʧʣʘʪʥʳʭ 3D-ʨʝʜʘʢʪʦʨʦʚ ʚ 
ʩʚʷʟʠ ʩ ʝʛʦ ʙʳʩʪʨʳʤ 
ʩʪʘʙʠʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ 
ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ.  

2.3 C# 
C# ð ʵʪʦ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʪ 
ʢʦʤʧʘʥʠʠ Microsoft. 
ʀʟʥʘʯʘʣʴʥʦ ʝʛʦ ʩʦʟʜʘʚʘʣʠ ʜʣʷ 
ʧʨʦʝʢʪʦʚ ʧʦʜ Windows, ʥʦ 
ʪʝʧʝʨʴ ʵʪʦ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 
ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʷʟʳʢ: ʥʘ ʥʸʤ 

ʧʠʰʫʪ ʠʛʨʳ, ʜʝʩʢʪʦʧʥʳʝ 
ʧʨʠʣʦʞʝʥʠʷ, ʚʝʙ-
ʩʝʨʚʠʩʳ, ʥʝʡʨʦʩʝʪʠ ʠ ʜʘʞʝ 
ʛʨʘʬʠʢʫ ʜʣʷ ʤʝʪʘʚʩʝʣʝʥʥʳʭ. C# ʦʪʥʦʩʠʪʩʷ 
ʢ ʩʝʤʴʝ ʷʟʳʢʦʚ ʩ C-ʧʦʜʦʙʥʳʤ ʩʠʥʪʘʢʩʠʩʦʤ, 
ʠʟ ʥʠʭ ʝʛʦ ʩʠʥʪʘʢʩʠʩ ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ 
ʢ C++ ʠ Java. ʗʟʳʢ ʠʤʝʝʪ ʩʪʘʪʠʯʝʩʢʫʶ 

ʪʠʧʠʟʘʮʠʶ,ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʣʠʤʦʨʬʠʟʤ, ʧʝʨʝʛʨʫʟʢʫ ʦʧʝʨʘʪʦʨʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ 
ʦʧʝʨʘʪʦʨʦʚ ʷʚʥʦʛʦ ʠ ʥʝʷʚʥʦʛʦ ʧʨʠʚʝʜʝʥʠʷ ʪʠʧʘ), ʜʝʣʝʛʘʪʳ, 
ʘʪʨʠʙʫʪʳ, ʩʦʙʳʪʠʷ, ʧʝʨʝʤʝʥʥʳʝ, ʩʚʦʡʩʪʚʘ, ʦʙʦʙɦy ʥʥʳʝ ʪʠʧʳ ʠ 
ʤʝʪʦʜʳ, ʠʪʝʨʘʪʦʨʳ, ʘʥʦʥʠʤʥʳʝ ʬʫʥʢʮʠʠ ʩ 
ʧʦʜʜʝʨʞʢʦʡ ʟʘʤʳʢʘʥʠʡ, LINQ, ʠʩʢʣʶʯʝʥʠʷ, ʢʦʤʤʝʥʪʘʨʠʠ ʚ ʬʦʨʤʘʪʝ XML.  

 
ɻʣʘʚʘ 3. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ 

ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ VR ʠʛʨʳ: 

1. ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ 
2. ʀʟʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʦʛʨʘʤʤ  
3. ʉʦʟʜʘʥʠʝ ʠʜʝʠ 
4. ʅʘʧʠʩʘʥʠʝ ʢʦʜʘ ʜʣʷ ʤʝʭʘʥʠʢ ʠʛʨʳ  
5. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ  
6. ʈʘʙʦʪʘ ʥʘʜ ʬʫʥʢʮʠʦʥʘʣʦʤ UI 
7.  ʆʙʲʝʜʠʥʝʥʠʝ ʚʩʝʭ ʚʝʪʦʢ  
8. ʀʩʧʨʘʚʣʝʥʠʝ ʚʩʝʭ ʥʝʜʦʯʝʪʦʚ  
 
ʉʦʟʜʘʥʠʝ UI  

https://ru.wikipedia.org/wiki/C-%D0%BF%D0%BE%D0%B4%D0%BE%D0%B1%D0%BD%D1%8B%D0%B9_%D1%81%D0%B8%D0%BD%D1%82%D0%B0%D0%BA%D1%81%D0%B8%D1%81
https://ru.wikipedia.org/wiki/C%2B%2B
https://ru.wikipedia.org/wiki/Java
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B8%D0%BF%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%82%D0%B8%D0%BF%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%BE%D1%80%D1%84%D0%B8%D0%B7%D0%BC_(%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D1%80%D1%83%D0%B7%D0%BA%D0%B0_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BB%D0%B5%D0%B3%D0%B0%D1%82_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B9%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B9%D1%81%D1%82%D0%B2%D0%BE_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D1%91%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%BE%D0%BD%D0%B8%D0%BC%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BC%D1%8B%D0%BA%D0%B0%D0%BD%D0%B8%D0%B5_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/Language_Integrated_Query
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B8%D1%81%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%B8%D0%B8_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/XML


121 
 

1. ʅʘʧʠʩʘʥʠʝ ʢʦʜʘ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʘ ʢʥʦʧʦʢ (C#) 
2. ʉʦʟʜʘʥʠʝ ʜʠʟʘʡʥʘ ʢʥʦʧʦʢ (Adobe Illustrator) 
3. ʈʘʟʨʘʙʦʪʢʘ ʥʘʯʘʣʴʥʦʡ ʩʮʝʥʳ, ʥʘʩʪʨʦʡʢʘ (Unity) 
4. ʅʘʣʦʞʝʥʠʝ ʬʦʥʦʚʦʡ ʤʫʟʳʢʠ ʥʘ ʠʛʨʦʚʫʶ ʣʦʢʘʮʠʶ  
 

2.1 ʄʳ ʠʟʫʯʠʣʠ 
ʥʦʚʫʶ ʜʣʷ ʥʘʩ ʷʟʳʢ 

ʧʨʦʛʨʦʤʤʠʨʦʚʘʥʠʷ-C#. 
ʅʘʧʠʩʘʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʠʩʪʦʣʝʪʘ, 

ʩʥʝʛʦʚʠʢʦʚ, ʩʯʝʪʯʠʢʘ ʦʯʢʦʚ ʠ ʧʘʪʨʦʥʦʚ.  
 

2.2 ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ (Blender) 

Blenderôʝ ʤʳ ʩʦʟʜʘʣʠ ʨʘʟʣʠʯʥʳʝ 3D ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʜʝʨʝʚʴʷ, ʩʥʝʛʦʚʠʢʠ, 
ʦʨʫʞʠʝ ʠ ʨʘʟʣʠʯʥʳʝ ʜʝʢʦʨʘʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʠʤʥʝʡ ʘʪʤʦʩʬʝʨʳ. ʈʘʙʦʪʘ ʚ Blenderôʝ, 
ʙʳʣʘ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ. ʄʦʞʥʦ ʙʳʣʦ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʫʥʠʢʘʣʴʥʳʝ 
ʤʦʜʝʣʠ, ʧʦʣʘʛʘʷʩʴ ʥʘ ʩʚʦʝ ʚʦʦʙʨʘʞʝʥʠʝ. 

ɺʢʦʥʮʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʠʪʴ 3D ʤʦʜʝʣʠ ʩ 
ʦʩʥʦʚʥʦʡ ʣʦʢʘʮʠʝʡ ʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 
ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʩʜʝʣʘʥʥʳʡ ʧʨʦʜʫʢʪ ʠ ʠʩʧʨʘʚʠʪʴ ʚʩʝ ʥʝʜʦʯʝʪʳ 
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ɿʘʢʣʶʯʝʥʠʝ 

VR ʠʛʨʳ ʧʨʦʣʦʞʠʣʠ ʧʫʪʴ ʢ ʥʦʚʳʤ ʛʦʨʠʟʦʥʪʘʤ ʨʘʟʚʣʝʯʝʥʠʡ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʙʠʟʥʝʩ-ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, 
ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʘʤ 
ʥʝʚʝʨʦʷʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ.  

ɺ ʭʦʜʝ ʜʘʥʥʦʡ 
ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʤʳ 
ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʨʘʟʥʳʤʠ 
ʧʨʠʣʦʞʝʥʠʷʤʠ. ʅʘʫʯʠʣʠʩʴ 
ʩʦʟʜʘʚʘʪʴ 3D ʤʦʜʝʣʠ, ʧʠʩʘʪʴ 
ʢʦʜ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʠʛʨʳ ʠ ʫʟʥʘʣʠ ʤʥʦʛʦ ʥʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ 
ʧʨʠʛʦʜʠʪʴʩʷ. ɺ ʜʘʥʥʦʤ 
ʧʨʦʝʢʪʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ, ʢʘʞʜʳʡ ʠʟʫʯʘʣ ʦʪʜʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʚ 
ʢʦʪʦʨʦʤ ʩʦʟʜʘʚʘʣ ʯʪʦ-ʪʦ ʩʚʦʝ. 
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
 

1. Blender - ɺʠʢʠʧʝʜʠʷ: ʩʘʡʪ. ï URL: https://ru.wikipedia.org/wiki/Blender (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

2. ʏʪʦ ʪʘʢʦʝ Blender, ʠ ʧʦʯʝʤʫ ʦʥ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ 3D ʭʫʜʦʞʥʠʢʦʚ?: 
ʩʘʡʪ. ï URL: https://dzen.ru/a/Y_J_A5fIwUZfW19j (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

3. ɺʚʝʜʝʥʠʝ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ: ʢʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ: ʩʘʡʪ. ï URL: https://dzen.ru/a/Zby4KARtUhOxTHtX 
(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

4. ɹʫʜʫʱʝʝ ʠʛʨ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: ʚʳʟʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ: ʩʘʡʪ. ï 
URL: https://vr-app.ru/blog/the-future-of-virtual-reality-gaming-challenges-
and-opportunities/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

5. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ: ʩʘʡʪ. ï URL: 
https://ru.wikipedia.org/wiki/ɺʠʨʪʫʘʣʴʥʘʷ_ʨʝʘʣʴʥʦʩʪʴ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

6. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ: ʦʢʥʦ ʚ ʙʫʜʫʱʝʝ: ʩʘʡʪ. ï URL: 
https://nsportal.ru/ap/library/nauchno-tekhnicheskoe-
tvorchestvo/2017/05/12/virtualnaya-realnost-okno-v-budushchee (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

7. ʏʪʦ ʪʘʢʦʝ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʠʩʪʦʨʠʷ, ʦʙʦʨʫʜʦʚʘʥʠʝ, 
ʧʨʠʤʝʥʝʥʠʝ: ʩʘʡʪ. ï URL: https://portal-vr.ru/chto-takoe-virtualnaya-realnost-
istoriya-oborudovanie-primenenie/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

8. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ: ʩʘʡʪ. ï URL: 
https://scienceforum.ru/2019/article/2018016089 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
23.04.2024) 

9. ʉʀʉʊɽʄʓ ɺʀʈʊʋɸʃʔʅʆʁ, ɼʆʇʆʃʅɽʅʅʆʁ ʀ ʉʄɽʐɸʅʅʆʁ 
ʈɽɸʃʔʅʆʉʊʀ: ʩʘʡʪ. ï URL: https://books.ifmo.ru/file/pdf/2321.pdf (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

 
 
 
 

ʇʈʆɻʈɸʄʄɸ-ʆʌʊɸʃʔʄʆʃʆɻ ɼʃʗ ɼʀɸɻʅʆʉʊʀʂʀ ʈɸʅʅɽɻʆ ʋʍʋɼʐɽʅʀʗ 
ʆʉʊʈʆʊʓ ɿʈɽʅʀʗ 

ʄʫʭʦʨʪʦʚ ɸʥʘʪʦʣʠʡ ʅʠʢʦʣʘʝʚʠʯ 
IT-ʂʣʫʙ çʄɽʍɸʊʈʆʅʀʂɸè, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

 ʛ. ʂʝʤʝʨʦʚʦ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʊʝʧʣʷʢʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʇʙʉʊʋ 
 

 ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 
ʢʦʤʧʴʶʪʝʨʦʚ ʫ ʢʘʞʜʦʛʦ, ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʣʶʜʝʡ ʩ 
ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ɺ 80ʝ ʛʦʜʳ 20 ʚʝʢʘ ʚ ʩʨʝʜʥʝʤ ʚ ʰʢʦʣʴʥʳʭ 
ʢʣʘʩʩʘʭ ʩʨʝʜʥʝʩʧʠʩʦʯʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ 30 ʯʝʣʦʚʝʢ ʟʥʘʯʠʣʦʩʴ ʥʝ ʙʦʣʝʝ 1-2ʭ ʜʝʪʝʡ, 
ʧʦʩʪʦʷʥʥʦ ʧʦʣʴʟʫʶʱʠʭʩʷ ʦʯʢʘʤʠ. ʆʙʱʘʷ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʟʨʝʥʠʷ ʫ ʜʝʪʝʡ ʠ 
ʧʦʜʨʦʩʪʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʨʝʙʫʶʱʝʡ ʚʥʠʤʘʥʠʷ ʠ ʨʝʰʝʥʠʷ. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʚ ʧʝʨʠʦʜ ʩ 7 ʜʦ 14 ʣʝʪ ʯʘʱʝ ʚʩʝʛʦ ʦʬʪʘʣʴʤʦʣʦʛʠ ʩʪʘʚʷʪ ʜʠʘʛʥʦʟ 
ʙʣʠʟʦʨʫʢʦʩʪʴ. ʀʤʝʥʥʦ ʚ ʵʪʦ ʚʨʝʤʷ ʚʘʞʥʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 
ʦʙʥʘʨʫʞʝʥʠʶ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʏʝʤ ʨʘʥʴʰʝ ʙʫʜʝʪ ʚʳʷʚʣʝʥʦ 
ʟʘʙʦʣʝʚʘʥʠʝ, ʪʝʤ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʥʘ ʝʝ ʠʟʣʝʯʠʤʦʩʪʴ, ʥʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʥʥʝʝ 
ʚʳʷʚʣʝʥʠʝ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ. 

 ʎʝʣʴʶ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ-ʦʬʪʘʣʴʤʦʣʦʛʘ, 
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ʩʧʦʩʦʙʥʦʡ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʣʶʙʦʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʩ ʮʝʣʴʶ ʚʳʷʚʠʪʴ ʥʘʨʫʰʝʥʠʝ 
ʟʨʝʥʠʷ ʫ ʜʝʪʝʡ ʢʘʢ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʪʘʢ ʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 
ʧʦʩʣʝʜʫʶʱʝʡ ʜʠʥʘʤʠʢʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʦʡ ʛʣʘʚʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʨʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 
ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʦʝ ʧʦʩʝʱʝʥʠʝ 
ʚʨʘʯʘ-ʦʬʪʘʣʴʤʦʣʦʛʘ, ʚʝʜʴ ʯʝʤ ʨʘʥʴʰʝ ʙʫʜʝʪ ʚʳʷʚʣʝʥʦ ʪʦ ʠʣʠ ʠʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʪʝʤ 
ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʥʘ ʚʳʟʜʦʨʦʚʣʝʥʠʝ. ʇʨʦʚʝʨʷʪʴ ʟʨʝʥʠʝ ʥʫʞʥʦ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʛʦʜ.  

ɻʣʘʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ:  

¶ ɼʝʰʝʚʠʟʥʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

¶ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ. 

¶ ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʩʦʚʝʪʳ. 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ: 

1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʧʨʠʩʪʫʧʠʣʠ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ʇʆ ʥʘ ʙʘʟʝ 
ʰʢʦʣʳ 

2. ʉʝʡʯʘʩ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʦʧʪʠʤʠʟʘʮʠʝʡ ʇʆ 
ɺʳʚʦʜ: ʄʳ ʫʚʝʨʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʥʘʰʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ 

ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʰʢʦʣʴʥʠʢʦʚ, ʩʪʫʜʝʥʪʦʚ ʠ ʚʟʨʦʩʣʳʭ, ʘ ʪʘʢʞʝ, ʚʝʨʦʷʪʥʝʝ 
ʚʩʝʛʦ, ʧʦʤʦʞʝʪ ʢʦʤʫ-ʪʦ ʚʳʷʚʠʪʴ ʜʝʬʝʢʪ ʟʨʝʥʠʷ ʥʘ ʨʘʥʥʝʡ ʝʛʦ ʩʪʘʜʠʠ ʠ ʫʩʧʝʰʥʦ ʦʪ 
ʥʝʛʦ ʠʟʙʘʚʠʪʴʩʷ. 

 
 
 
 

ʂʆʄʇʔʖʊɽʈʅɸʗ ʈɽɸʃʀɿɸʎʀʗ ʀɻʈʓ çWORDLEè ɼʃʗ ʇʈɽʇʆɼɸɺɸʅʀʗ 
ʈɸɿʃʀʏʅʓʍ ɼʀʉʎʀʇʃʀʅ 

ʅɸʉʆʅʆɺ ɸʥʜʨʝʡ 
ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ çʎʝʥʪʨ ʜʝʪʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘè, 

ʄɹʆʋ ʉʆʐ ˉ 64 
7 ʢʣʘʩʩ 
ʛ. ʀʨʢʫʪʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʈʝʡʥʛʦʣʴʜ ɻʨʠʛʦʨʠʡ ɹʦʨʠʩʦʚʠʯ, ʧʝʜ. ʜʦʧ. ʦʙʨʘʟʦʚʘʥʠʷ ʄɹʋɼʆ ʛ. 
ʀʨʢʫʪʩʢʘ ʎɼʊʊ; ʊʨʳʢʦʚ ɻʝʨʤʘʥ ɻʝʥʥʘʜʴʝʚʠʯ, ʧʝʜ. ʜʦʧ. ʦʙʨʘʟʦʚʘʥʠʷ ʄɹʋɼʆ ʛ. 

ʀʨʢʫʪʩʢʘ ʎɼʊʊ 
 

I ɺʚʝʜʝʥʠʝ 
ʃʦʛʠʯʝʩʢʠʝ ʠʛʨʳ ʠ ʛʦʣʦʚʦʣʦʤʢʠ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ 

ʪʝʤʘʪʠʢ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʚ ʦʙʲʝʜʠʥʝʥʠʷʭ çʖʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪè ʠ çʅʘʫʯʥʦʝ 
ʦʙʱʝʩʪʚʦè ʎɼʊʊ. ʅʘ ʵʪʦʤ ʧʫʪʠ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʪʝʨʝʩʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ 
ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ. 

ɸʚʪʦʨ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʚʳʙʨʘʣ ʠʟʚʝʩʪʥʫʶ ʠʛʨʫ çWordleè, ʥʝʤʥʦʛʦ ʫʩʣʦʞʥʠʚ ʠ 
ʠʟʤʝʥʠʚ ʧʨʘʚʠʣʘ. ʀʛʨʘ ʜʝʣʘʝʪʩʷ ʥʝ ʨʘʜʠ ʠʛʨʳ, ʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʝʸ ʤʦʞʥʦ ʙʳʣʦ 
ʧʨʠʤʝʥʷʪʴ ʥʘ ʫʨʦʢʘʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʤʝʪʘʤ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʜʝʪʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʜʝʣʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠʛʨʳ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ. 

ɿʘʜʘʯʠ: 
1. ʉʜʝʣʘʪʴ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʦʙʟʦʨ. 
2. ɺʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʘʚʠʣʘ 
3. ʈʝʘʣʠʟʦʚʘʪʴ ʠʛʨʫ ʚ ʚʠʜʝ ʨʘʙʦʪʘʶʱʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩ 

ʫʜʦʙʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. 
4. ʉʦʩʪʘʚʠʪʴ ʩʣʦʚʘʨʴ ʩ ʟʘʜʘʥʠʷʤʠ ʧʦ ʪʝʤʝ çʀʥʬʦʨʤʘʪʠʢʘè. 
5. ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʧʨʦʛʨʘʤʤʳ. 
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II ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 
1. ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʦʙʟʦʨ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʠʛʨ, ʚ ʢʦʪʦʨʳʭ ʥʘʜʦ ʫʛʘʜʳʚʘʪʴ ʩʣʦʚʘ. 
ʇʨʠʪʦʤ, ʥʘʜʦ ʫʛʘʜʘʪʴ ʠʤʝʥʥʦ ʢʦʥʢʨʝʪʥʦʝ ʩʣʦʚʦ, ʘ ʥʝ ʧʦʥʷʪʠʝ, ʪʦ ʝʩʪʴ ʫʛʘʜʳʚʘʥʠʝ 
ʩʠʥʦʥʠʤʦʚ ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʠʛʨʘʭ ʚʳʜʘʸʪʩʷ ʟʘʜʘʥʠʝ-ʚʦʧʨʦʩ, ʠ ʵʪʦ ʩʠʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʨʘʙʦʪʫ 
ʠʛʨʦʢʘ [3]. ɺ ʜʨʫʛʠʭ ʠʟʚʝʩʪʥʦ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ, ʤʦʞʥʦ ʧʦʜʙʠʨʘʪʴ ʙʫʢʚʳ, ʠ 
ʧʦʣʫʯʘʪʴ ʨʝʘʢʮʠʶ, ʝʩʪʴ ʣʠ ʪʘʢʠʝ ʚ ʩʣʦʚʝ, ʠ ʥʘʭʦʜʷʪʩʷ ʣʠ ʦʥʠ ʥʘ ʩʚʦʸʤ ʤʝʩʪʝ. 
ʉʪʘʥʜʘʨʪʥʘʷ ʠʛʨʘ Wordle [1] ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʘʯʫ ʟʘʜʘʥʠʷ, ʥʦ ʠʟʚʝʩʪʥʦ ʢʦʣʠʯʝʩʪʚʦ 
ʙʫʢʚ. ʉʣʦʚʘ ʜʣʷ ʦʪʛʘʜʳʚʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʧʨʠʥʘʜʣʝʞʘʪʴ ʩʣʦʚʘʨʶ, ʛʜʝ ʚʩʝ 
ʩʣʦʚʘ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʜʣʠʥʫ. 

ɸʚʪʦʨ ʨʘʙʦʪʳ ʩʯʸʣ, ʯʪʦ ʪʘʢʠʝ ʧʨʘʚʠʣʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʝʛʦ ʨʘʙʦʪʳ 
ʠ ʨʝʰʠʣ ʫʩʣʦʞʥʠʪʴ ʠʭ, ʜʦʧʫʩʪʠʚ ʚ ʩʣʦʚʘʨʝ ʩʣʦʚʘ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʩʦʧʨʦʚʦʜʠʚ 
ʢʘʞʜʦʝ ʩʣʦʚʦ ʟʘʜʘʥʠʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 
ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʦʨʠʛʠʥʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ.  

2. ʇʨʘʚʠʣʘ 
ʀʟʤʝʥʸʥʥʳʝ ʧʨʘʚʠʣʘ ʠʛʨʳ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʀʛʨʦʢ ʧʦʣʫʯʘʝʪ ʟʘʜʘʥʠʝ ʚ ʚʠʜʝ ʢʦʨʦʪʢʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʯʸʪʢʦ 
ʧʦʥʠʤʘʝʪ, ʯʪʦ ʦʥ ʜʦʣʞʝʥ ʥʘʡʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʝʤʫ ʠʟʚʝʩʪʥʦ ʢʦʣʠʯʝʩʪʚʦ 
ʩʠʤʚʦʣʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦʙʳ ʧʨʝʜʤʝʪʦʤ ʨʘʟʛʘʜʳʚʘʥʠʷ 
ʤʦʛʣʦ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦ ʩʣʦʚʦ, ʥʦ ʠ ʥʝʩʢʦʣʴʢʦ ʯʝʨʝʟ ʧʨʦʙʝʣ. 

2. ɿʘ ʦʜʠʥ ʭʦʜ ʠʛʨʦʢ ʤʦʞʝʪ ʚʚʝʩʪʠ ʦʜʥʦ ʩʣʦʚʦ ʠʟ ʩʣʦʚʘʨʷ. ɽʩʣʠ ʩʣʦʚʦ 
ʫʛʘʜʘʥʦ, ʪʦ ʠʛʨʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

3. ɽʩʣʠ ʩʣʦʚʦ ʥʝ ʫʛʘʜʘʥʦ, ʪʦ ʚʳʜʘʸʪʩʷ ʩʦʦʙʱʝʥʠʷ ʦ ʪʝʭ ʙʫʢʚʘʭ, ʯʪʦ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʠʩʢʦʤʦʤ ʩʣʦʚʝ ʩ ʫʢʘʟʘʥʠʝʤ, ʢʘʢʠʝ ʠʟ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʥʘ 
ʧʨʘʚʠʣʴʥʳʭ ʤʝʩʪʘʭ ʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠ ʦʥʠ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ. 

4. ɺʝʜʸʪʩʷ ʧʦʜʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʩʜʝʣʘʥʥʳʭ ʭʦʜʦʚ ʠ ʟʘʪʨʘʯʝʥʥʦʛʦ 
ʚʨʝʤʝʥʠ.  
ʆʪʤʝʪʠʤ, ʯʪʦ ʩʣʦʚʘʨʴ ʩʦʜʝʨʞʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʣʦʚʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ 

ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 
3. ʇʨʦʛʨʘʤʤʘ 

ʇʨʦʛʨʘʤʤʘ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ Python-3.10. ʀʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʠʯʝʩʢʘʷ 
ʙʠʙʣʠʦʪʝʢʘ tkinter. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʢʨʠʥ-ʰʦʪ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

 
ʉʦʟʜʘʥʘ ʠʥʩʪʨʫʢʮʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ (ʧʨʠʣʦʞʝʥʠʝ 2). 
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4. ʉʣʦʚʘʨʴ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ 
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʣʦʚʘʨʴ ʧʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çʀʥʬʦʨʤʘʪʠʢʘè (ʧʨʠʣʦʞʝʥʠʝ 3), ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʙʦʣʝʝ 300-ʪ ʩʣʦʚ. ʂʘʞʜʦʝ ʩʣʦʚʦ 
ʜʦʣʞʥʦ ʠʤʝʪʴ ʟʘʜʘʥʠʝ, ʥʦ ʵʪʘ ʨʘʙʦʪʘ ʝʱʸ ʥʝ ʟʘʢʦʥʯʝʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʜʘʥʠʝʤ 
ʦʙʝʩʧʝʯʝʥʳ ʦʢʦʣʦ 20 ʩʣʦʚ. ʉʣʦʚʘʨʴ ʭʨʘʥʠʪʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʬʘʡʣʝ, ʠ ʠʥʬʦʨʤʘʮʠʷ 
ʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʥʝʛʦ ʧʨʦʛʨʘʤʤʦʡ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʦʩʪʘʚʣʷʪʴ ʩʣʦʚʘʨʠ ʙʫʜʫʪ ʫʯʠʪʝʣʷ-ʧʨʝʜʤʝʪʥʠʢʠ ʩ 
ʧʦʤʦʱʴʶ ʧʨʦʜʚʠʥʫʪʳʭ ʫʯʝʥʠʢʦʚ. ʋʜʦʙʥʝʡ ʵʪʫ ʨʘʙʦʪʫ ʜʝʣʘʪʴ ʥʝ ʚ ʙʣʦʢʥʦʪʝ, ʘ ʚ Word, 
ʘ ʧʦʪʦʤ ʩʦʭʨʘʥʷʪʴ ʚ ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ. ʉʣʦʚʘʨʴ ʤʦʞʝʪ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʪʴʩʷ. 

5. ʇʝʨʚʠʯʥʳʝ ʠʩʧʳʪʘʥʠʷ 
ʇʨʦʛʨʘʤʤʘ ʧʨʦʰʣʘ ʧʝʨʚʠʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʠʣʘʤʠ ʫʯʝʥʠʢʦʚ ʦʙʲʝʜʠʥʝʥʠʷ 

çʖʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪè. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ ʧʦʣʝʟʥʦʩʪʴ ʧʨʦʛʨʘʤʤʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 
ʚʳʷʚʠʣʩʷ ʨʷʜ ʥʝʜʦʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʝʨʘʪʠʚʥʦ ʫʩʪʨʘʥʝʥʳ. ʊʘʢʞʝ ʦʪ 
ʠʩʧʳʪʫʝʤʳʭ ʧʦʣʫʯʝʥ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʯʪʝʥʳ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ.  

III ɿʘʢʣʶʯʝʥʠʝ 
ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʟʘʚʝʨʰʸʥ. ʉʦʟʜʘʥʳ ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʠʛʨʳ ʠ ʧʨʦʛʨʘʤʤʘ, ʠʭ 

ʨʝʘʣʠʟʫʶʱʘʷ. ʉʦʟʜʘʥʘ ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʩʣʦʚʘʨʷ. 
ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʙʦʪʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ɺʝʜʫʪʩʷ ʠʟʳʩʢʘʥʠʷ ʧʦ ʫʩʣʦʞʥʝʥʠʶ ʧʨʘʚʠʣ ʠʛʨʳ. 
2. ʇʨʦʜʦʣʞʘʝʪʩʷ ʨʘʙʦʪʘ ʥʘʜ ʩʣʦʚʘʨʸʤ ʩ ʪʝʤ, ʯʪʦʙʳ ʫ ʚʩʝʭ ʩʣʦʚ ʙʳʣʠ 

ʟʘʜʘʥʠʷ. 
3. ʉʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. 
4. ɺ ʢʦʥʮʝ ʨʘʙʦʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʙʳʤʠ ʧʝʜʘʛʦʛʘʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠ ʩʣʦʚʘʨʠ. 
 

ɺ ʙʦʣʝʝ ʦʪʜʘʣʸʥʥʳʭ ʧʣʘʥʘʭ ʨʘʟʤʝʱʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʜʥʦʤ ʠʟ ʩʝʨʚʝʨʦʚ ʚ 
ʀʥʪʝʨʥʝʪʝ ʠ ʝʸ ʜʦʩʪʫʧʥʦʩʪʴ. 

 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Wordle : ʩʘʡʪ. ï URL: https://ru.wikipedia.org/wiki/Wordle (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

23.04.2024) 

2. Wordle (ru) : ʩʘʡʪ. ï URL: https://wordle.belousov.one/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

23.04.2024) 

3. ʇʦʣʝ ʯʫʜʝʩ (ʢʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ) : ʩʘʡʪ. ï URL: https://ru.wikipedia.org/wiki/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

4. ɹʠʙʣʠʦʪʝʢʘ tkinter : ʩʘʡʪ. ï URL: https://docs.python.org/3/library/tkinter.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 23.04.2024) 

 

ʇʨʠʣʦʞʝʥʠʝ 1. ʀʥʩʪʨʫʢʮʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 
 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʜʙʠʨʘʝʪ ʩʣʦʚʘ ʠʟ ʩʣʦʚʘʨʷ, ʠ ʝʤʫ ʚʳʜʘʸʪʩʷ 
ʨʝʘʢʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʘʢʠʝ ʙʫʢʚʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʠʩʢʦʤʦʤ ʩʣʦʚʝ. 

ʉʣʦʚʘ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʚ ʩʧʠʩʢʝ ʢʣʘʚʠʰʝʡ ʧʨʦʙʝʣ ʠʣʠ ʚʚʦʜʠʪʴ ʚʨʫʯʥʫʶ, 
ʟʘʨʘʥʝʝ ʚʳʙʨʘʚ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ. ʃʠʩʪʘʪʴ ʩʧʠʩʦʢ ʤʦʞʥʦ ʩʪʨʝʣʢʘʤʠ ʚʚʝʨʭ ʠ 
ʚʥʠʟ ʠʣʠ ʠʩʢʘʪʴ ʙʣʠʞʘʡʰʝʝ ʩʣʦʚʦ ʚ ʩʧʠʩʢʝ ʩ ʧʦʤʦʱʴʶ ʩʦʯʝʪʘʥʠʷ Alt ʠ ʚʳʙʨʘʥʥʦʡ 
ʙʫʢʚʳ. ɺʳʙʠʨʘʪʴ ʜʣʠʥʫ ʩʣʦʚʘ ʤʦʞʥʦ ʩʪʨʝʣʢʘʤʠ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʙʫʢʚʳ ʧʦʜʢʨʘʰʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
ʮʚʝʪ. ʎʚʝʪ ʙʫʢʚ ʦʙʦʟʥʘʯʘʝʪ: 
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ʏʸʨʥʳʡ - ʙʫʢʚʘ ʥʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʟʘʛʘʜʘʥʥʦʤ ʩʣʦʚʝ. 
ʉʠʥʠʡ - ʙʫʢʚʘ ʝʩʪʴ ʚ ʟʘʛʘʜʘʥʥʦʤ ʩʣʦʚʝ ʥʘ ʜʨʫʛʦʡ ʧʦʟʠʮʠʠ ʠʣʠ ʥʘ ʪʦʤ ʞʝ, ʝʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ ʥʝ ʩʦʚʧʘʜʘʝʪ.  
ʌʠʦʣʝʪʦʚʳʡ - ʝʩʪʴ ʚ ʟʘʛʘʜʘʥʥʦʤ ʩʣʦʚʝ ʥʘ ʪʦʡ ʞʝ ʧʦʟʠʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ 

ʫʛʘʜʘʥʦ. 
 

 ʇʨʠʣʦʞʝʥʠʝ 2. ʀʥʩʪʨʫʢʮʠʷ ʜʣʷ ʫʯʠʪʝʣʷ 
 
ɺ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʘʡʣʳ çNACkjdma.txtè ʠ çNACkjdmaqu.txtè. 

ʇʝʨʚʳʡ ʬʘʡʣ ʥʫʞʝʥ ʜʣʷ ʩʧʠʩʢʘ ʩʣʦʚ, ʚʪʦʨʦʡ ʥʫʞʝʥ ʜʣʷ ʟʘʜʘʥʠʡ ʢ ʩʣʦʚʘʤ. 
ʉʥʘʯʘʣʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʩʣʦʚ, ʥʘ ʢʘʞʜʦʝ ʩʣʦʚʦ ʦʪʜʝʣʴʥʘʷ ʩʪʨʦʢʘ, ʩʣʦʚʦ 

ʧʠʰʝʪʩʷ ʪʦʣʴʢʦ ʟʘʛʣʘʚʥʳʤʠ ʨʫʩʩʢʠʤʠ ʙʫʢʚʘʤʠ ʙʝʟ ʩʠʤʚʦʣʦʚ ʠ ʧʨʦʙʝʣʦʚ ʚ ʬʘʡʣ ʜʣʷ 
ʩʣʦʚ. ɼʘʣʴʰʝ ʩʧʠʩʦʢ ʩʣʦʚ ʢʦʧʠʨʫʝʪʩʷ ʚ ʬʘʡʣ ʜʣʷ ʟʘʜʘʥʠʡ, ʪʘʤ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʩʣʦʚʘ 
ʠʟ ʩʧʠʩʢʘ ʩʣʦʚ ʜʦʣʞʝʥ ʩʪʦʷʪʴ ʩʠʤʚʦʣ ç#è, ʧʦʩʣʝ ʥʝʛʦ ʧʠʰʝʪʩʷ ʟʘʜʘʥʠʝ. ɿʘʜʘʥʠʝ 
ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʣʶʙʳʭ ʩʠʤʚʦʣʦʚ. ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʟʘʜʘʥʠʝ ʙʳʣʦ ʥʘ ʪʦʡ ʞʝ ʩʪʨʦʢʝ 
ʩʦ ʩʣʦʚʦʤ. ʏʪʦʙʳ ʩʣʦʚʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʢʘʢ ʫʛʘʜʳʚʘʝʤʦʝ, ʘ ʪʦʣʴʢʦ ʜʣʷ 
ʫʛʘʜʳʚʘʥʠʷ, ʧʦʩʣʝ ç#è ʚ ʩʧʠʩʢʝ ʟʘʜʘʥʠʡ ʥʠʯʝʛʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʩʪʨʦʢʝ. 

ɺ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʩʧʠʩʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʦʚʥʦ ʦʜʥʘ ʧʫʩʪʘʷ ʩʪʨʦʢʘ. ʊʘʢʞʝ ʜʦʣʞʥʳ 
ʩʦʚʧʘʜʘʪʴ ʥʦʤʝʨʘ ʩʪʨʦʢ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʩʣʦʚʘ ʚ ʩʧʠʩʢʝ ʩʣʦʚ ʠ ʟʘʜʘʥʠʡ. 

 
ʇʨʠʣʦʞʝʥʠʝ 3. ʉʣʦʚʘʨʴ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ (ʬʨʘʛʤʝʥʪ)  

 
ɸɹɸʂ#ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʯʸʪʘ, ʧʨʠʤʝʥʷʚʰʝʝʩʷ ʚ ʜʨʝʚʥʝʤ ʤʠʨʝ 
ɸɹɿɸʎ#ʏʘʩʪʴ ʪʝʢʩʪʘ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʩ ʢʨʘʩʥʦʡ ʩʪʨʦʢʠ 
ɸɼɸ#ɸʥʛʣʠʡʩʢʘʷ ʞʝʥʱʠʥʘ-ʤʘʪʝʤʘʪʠʢ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʤ 

ʧʨʦʛʨʘʤʤʠʩʪʦʤ 
ɸɼɸʇʊɽʈ#ʋʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ, ʥʝ 

ʠʤʝʶʱʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʩʦʝʜʠʥʝʥʠʷ 
ɸɼʈɽʉ#ʂʦʜʠʬʠʢʘʮʠʷ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʦʙʲʝʢʪʘ 
ɸʂʊʀɺɸʎʀʗ#ʇʨʠʚʝʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 
ɸʃɻɽɹʈɸ#ʈʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝʤ 

ʧʝʨʝʤʝʥʥʳʤʠ 
ɸʃɻʆʈʀʊʄ#ʅʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʠʩʧʦʣʥʠʪʝʣʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʟʘʜʘʯʠ 
ɸʃɻʆʈʀʊʄʀɿɸʎʀʗ#ʆʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʨʘʟʜʝʣʦʚ ʠʥʬʦʨʤʘʪʠʢʠ 
ɸʃʌɸɺʀʊ#ʄʥʦʞʝʩʪʚʦ ʩʠʤʚʦʣʦʚ 
ɸʅʀʄɸʎʀʗ#ʄʝʪʦʜ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʥʝʧʦʜʚʠʞʥʳʤʠ ʬʠʛʫʨʘʤʠ 

ʫʧʨʘʚʣʷʶʪ, ʯʪʦʙʳ ʦʥʠ ʚʳʛʣʷʜʝʣʠ ʢʘʢ ʜʚʠʞʫʱʠʝʩʷ ʠʟʦʙʨʘʞʝʥʠʷ 
ɸʈʀʌʄɽʊʀʂɸ#ʈʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʫʯʘʶʱʠʡ ʯʠʩʣʘ, ʠʭ ʦʪʥʦʰʝʥʠʷ ʠ 

ʩʚʦʡʩʪʚʘ 
ɸʈʀʌʄʆʄɽʊʈ#ʄʝʭʘʥʠʯʝʩʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 

ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ 
ɸʈʍʀɺ#ʌʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ ʬʘʡʣʦʚ ʠ/ʠʣʠ 

ʧʘʧʦʢ, ʠʤʝʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʡ ʦʙʲʸʤ ʜʣʷ ʫʜʦʜʥʦʛʦ ʧʝʨʝʥʦʩʘ ʠ ʭʨʘʥʝʥʠʷ 
ɸʈʍʀɺɸʊʆʈ#ʇʨʦʛʨʘʤʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʫʧʘʢʦʚʢʠ ʙʝʟ ʧʦʪʝʨʴ ʦʜʥʦʛʦ 

ʠ ʙʦʣʝʝ ʬʘʡʣʦʚ ʚ ʝʜʠʥʳʡ ʬʘʡʣ-ʘʨʭʠʚ ʠ ʨʘʩʧʘʢʦʚʢʠ 
ɸʉʉɽʄɹʃɽʈ#ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʩ ʦʯʝʥʴ ʯʝʪʢʠʤ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʤʝʞʜʫ ʠʥʩʪʨʫʢʮʠʷʤʠ ʚ ʷʟʳʢʝ ʠ ʠʥʩʪʨʫʢʮʠʷʤʠ ʤʘʰʠʥʥʦʛʦ ʢʦʜʘ 
ɹɸʁʊ#ʆʩʥʦʚʥʘʷ ʝʜʠʥʠʮʘ ʠʥʬʦʨʤʘʮʠʠ 
ɹɸʊɸʈɽʗ#ɸʚʪʦʥʦʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʠʪʘʥʠʷ 
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ɹʀʊ#ʄʠʥʠʤʘʣʴʥʘʷ ʝʜʠʥʠʮʘ ʠʥʬʦʨʤʘʮʠʠ 
ɹʃʆʂʅʆʊ#ʇʨʦʩʪʝʡʰʠʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ 
ɹʃʖʊʋʉ#ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʩʝʪʝʡ 
ɹʈɸʋɿɽʈ#ʇʨʠʣʦʞʝʥʠʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ web-ʩʪʨʘʥʠʮ 
ɹʋʂɺɸ#ʝʜʠʥʠʮʘ ʘʣʬʘʚʠʪʘ 
ɹʋʌɽʈ#ʏʘʩʪʴ ʧʘʤʷʪʠ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 
ɺɺʆɼ#ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
ɺɽʂʊʆʈ#ʆʜʥʦ ʠʟ ʧʦʥʷʪʠʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ 
ɺɽʊɺʃɽʅʀɽ#ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 
ɺʀɼɽʆʂɸʈʊɸ#ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʦʙʨʘʟʫʶʱʝʝ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʨʘʟ 
ɺʀʂʀʇɽɼʀʗ#ʇʦʧʫʣʷʨʥʘʷ ʦʥ-ʣʘʡʥ ʵʥʮʠʢʣʦʧʝʜʠʷ 
ɺʀʅʏɽʉʊɽʈ#ʩʣʵʥʛʦʚʦʝ ʥʘʟʚʘʥʠʝ ʞʸʩʪʢʦʛʦ ʜʠʩʢʘ 
ɺʀʈʋʉ#ɺʨʝʜʦʥʦʩʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʥʝ ʠʤʝʶʱʘʷ ʩʚʦʝʛʦ ʬʘʡʣʘ 
ɺʉʊɸɺʂɸ#ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʝʜʘʢʪʦʨʦʤ 
ɺʓɺʆɼ#ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
ɺʓʉʂɸɿʓɺɸʅʀɽ#ʧʦʥʷʪʠʝ ʠʟ ʘʣʛʝʙʨʳ ʣʦʛʠʢʠ 
ɺʓʏʀʉʃɽʅʀɽ#ʇʨʦʮʝʩʩ ʨʘʙʦʪʳ ʥʘʜ ʯʠʩʣʘʤʠ 
ɻʀɻɸɹɸʁʊ#ɹʦʣʴʰʘʷ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 
ɻʀʇɽʈʉʉʓʃʂɸ#ʎʠʬʨʦʚʘʷ ʩʩʳʣʢʘ ʥʘ ʜʘʥʥʳʝ 
ɻʈɸʌ#ʉʪʨʫʢʪʫʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ 
ɻʈɸʌʀʂɸ#ʉʦʟʜʘʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 
ɻʈɸʌʆʇʆʉʊʈʆʀʊɽʃʔ#ɸʥʘʣʦʛʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʚʦʜʘ ʛʨʘʬʠʢʠ ʥʘ 

ʙʫʤʘʛʫ ʜʦ ʠʟʦʙʨʝʪʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʥʪʝʨʦʚ. 
ɻʈʋʇʇɸ#ɺʘʞʥʦʝ ʧʦʥʷʪʠʝ ʘʣʛʝʙʨʳ 
ɼɸʅʅʓɽ#ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 
ɼɽʈɽɺʆ#ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʛʨʘʬʘ 
ɼɾʆʁʉʊʀʂ#ɸʥʘʣʦʛʦʚʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ 
ɼʀɸɻʅʆʉʊʀʂɸ#ʇʨʦʮʝʩʩ ʥʘʭʦʞʜʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ, ʠʣʠ ʫʩʪʨʦʡʩʪʚʘʭ ʢʦʤʧʴʶʪʝʨʘ 
ɼʀɸɻʈɸʄʄɸ#ɻʨʘʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 
ɼʀɸʃʆɻ#ʌʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ 
ɼʀɸʇɸɿʆʅ#ʀʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ 
ɼʀɿʒʖʅʂʎʀʗ#ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 
ɼʀʅɸʄʀʂ#ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʚʦʜʘ ʟʚʫʢʘ 
ɼʀʉʂ# ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʝ ʙʳʩʪʨʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 
ɼʀʉʂɽʊɸ#ʧʝʨʝʥʦʩʥʦʡ ʜʠʩʢʦʚʦʜ (ʫʩʪ) 
ɼʀʉʂʆɺʆɼ#ʋʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʜʠʩʢʦʤ 
ɼʀʉʇɽʊʏɽʈ#ʉʠʤʚʦʣʴʥʦʝ ʠʤʷ ʥʘʭʦʞʜʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʦʚ 
ɼʀʉʇʃɽʁ#ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ 
ɼʆʂʋʄɽʅʊ#ʬʘʡʣ ʦʬʠʩʘ  
ɼʆʄɽʅ# 
ɼʆʉʊʆɺɽʈʅʆʉʊʔ#ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʢʘʯʝʩʪʚ ʠʥʬʦʨʤʘʮʠʠ 
ɼʆʉʊʋʇʅʆʉʊʔ# 
ɼʈɸʁɺɽʈ#ʇʨʦʛʨʘʤʤʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʘ 
 

 
 
 
 
 

https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
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ʅɸʋʏʀʉʔ ʀɻʈɸʊʔ ɺ ʐɸʍʄɸʊʓ 
ʅʝʟʘʤʫʪʜʠʥʦʚ ʕʣʴʜʘʨ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ 
ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 7 ʠʤʝʥʠ ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʅʠʢʦʣʘʷ 

ɻʝʨʘʩʠʤʦʚʠʯʘ ɹʘʨʳʰʝʚʘè 
10 ʢʣʘʩʩ 

ʛ. ʂʦʣʧʘʰʝʚʦ 
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʠʧʠʟʫʙʦʚʘ ʃʶʙʦʚʴ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 
 

ʀʩʪʦʨʠʷ ʰʘʭʤʘʪ ʫʭʦʜʠʪ ʚ ʛʣʫʙʠʥʫ ʚʝʢʦʚ, ʠ ʵʪʦ ʦʪʨʘʞʘʝʪ ʚʘʞʥʦʩʪʴ ʧʦʥʠʤʘʥʠʷ 
ʨʘʟʚʠʪʠʷ ʩʘʤʦʡ ʠʛʨʳ, ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ, ʘ ʪʘʢʞʝ 
ʟʥʘʯʠʤʦʩʪʴ ʰʘʭʤʘʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ [1]. 

ɺʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʚ ʰʢʦʣʘʭ ʧʨʦʚʦʜʷʪ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʚʝʜʝʥʠʶ 
ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʨʦʢʘ ʰʘʭʤʘʪ. ɿʚʫʯʠʪ ʦʪʣʠʯʥʦ, ʥʦ ʩʪʨʘʰʥʦ, ʯʪʦ ʦʪʦʙʴʶʪ ʞʝʣʘʥʠʝ, 
ʠ ʜʝʪʠ ʟʘʩʢʫʯʘʶʪ, ʢʘʢ ʵʪʦ ʯʘʩʪʦ ʙʳʚʘʝʪ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ. 

ɼʝʪʷʤ ʦʯʝʥʴ ʚʘʞʥʘ ʘʪʤʦʩʬʝʨʘ. ʂʦʛʜʘ ʚʳ ʧʨʠʚʦʜʠʪʝ ʨʝʙʝʥʢʘ ʚ ʰʘʭʤʘʪʥʫʶ 
ʰʢʦʣʫ, ʚʩʝ ʟʜʝʩʴ ʬʦʨʤʠʨʫʝʪ ʦʩʦʙʫʶ ʦʙʩʪʘʥʦʚʢʫ ʠ ʩʦʟʜʘʝʪ ʤʦʪʠʚʘʮʠʶ ʜʣʷ ʟʘʥʷʪʠʡ [2]. 
ʕʪʦ ʠ ʨʘʩʩʪʘʚʣʝʥʥʳʝ ʬʠʛʫʨʳ, ʠ ʧʦʨʪʨʝʪʳ ʚʝʣʠʢʠʭ ʰʘʭʤʘʪʠʩʪʦʚ, ʠ ʪʨʝʥʝʨʳ, 
ʛʦʚʦʨʷʱʠʝ ʥʘ çʰʘʭʤʘʪʥʦʤè ʷʟʳʢʝ, ʠ ʛʨʫʧʧʘ ʪʘʢʠʭ ʞʝ ʨʝʙʷʪ, ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ 
ʟʘʥʠʤʘʪʴʩʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʰʘʭʤʘʪʥʳʝ ʢʨʫʞʢʠ ʠʣʠ 
ʰʢʦʣʳ, ʢʫʜʘ ʤʦʞʥʦ ʧʨʠʡʪʠ ʩ ʨʝʙʝʥʢʦʤ ʥʘʯʠʥʘʷ ʫʞʝ ʩ 5-6 ʣʝʪ. 

ʉʝʡʯʘʩ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳ ʟʘʥʷʪʠʷ ʰʘʭʤʘʪʘʤʠ ʦʥʣʘʡʥ ʠ ʢʘʞʝʪʩʷ, ʯʪʦ ʵʪʦ ʦʯʝʥʴ 
ʫʜʦʙʥʦ ð ʥʠʢʫʜʘ ʥʝ ʥʫʞʥʦ ʝʭʘʪʴ, ʨʝʙʝʥʦʢ ʩʠʜʠʪ ʫ ʩʝʙʷ ʚ ʢʦʤʥʘʪʝ ʠ ʦʥʣʘʡʥ ʦʙʱʘʝʪʩʷ 
ʩ ʪʨʝʥʝʨʦʤ ʧʦ ʰʘʭʤʘʪʘʤ, ʚʠʜʷ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ ʰʘʭʤʘʪʥʫʶ ʜʦʩʢʫ. ʆʜʥʘʢʦ, 
ʥʝʜʦʩʪʘʪʦʢ ʪʘʢʦʛʦ ʦʙʫʯʝʥʠʷ ï ʚ ʦʪʩʫʪʩʪʚʠʠ ʪʦʡ ʩʘʤʦʡ ʘʪʤʦʩʬʝʨʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʷ 
ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʚʝʜʴ ʩ ʝʝ ʧʦʤʦʱʴʶ, ʥʘʜʝʚ ʰʣʝʤ 
VR, ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ ʚʦʩʩʦʟʜʘʪʴ ʫʜʦʙʥʫʶ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʦʙʫʯʝʥʠʷ 
ʰʘʭʤʘʪʘʤ [3] 

ʆʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʬʝʜʝʨʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʦʚʦʛʦ 
ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʩ 1 ʩʝʥʪʷʙʨʷ 2022 ʛʦʜʘ, ʢʘʞʜʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 
ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʚʚʦʜʠʪʴ ʧʨʝʜʤʝʪ çʐʘʭʤʘʪʳ ï ʰʢʦʣʝè. ɸʚʪʦʨʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ [4] 
ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʦʙʣʝʤʘʤ ʚʥʝʜʨʝʥʠʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʠ 
ʩʜʝʣʘʣʠ ʨʝʢʦʤʝʥʜʘʮʠʠ: ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, ʵʣʝʤʝʥʪʦʚ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ: 
ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʰʘʭʤʘʪʳ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ 

ʜʣʷ ʪʳʩʷʯ ʠʛʨʦʢʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʠʟ 
ʨʘʟʥʳʭ ʫʛʦʣʢʦʚ ʧʣʘʥʝʪʳ ʩʦʡʪʠʩʴ ʟʘ ʰʘʭʤʘʪʥʦʡ ʜʦʩʢʦʡ, ʙʫʜʫʯʠ ʜʘʞʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʫʯʘʶʱʝʡ VR-ʧʨʦʛʨʘʤʤʳ ʧʦ 
ʠʛʨʝ ʚ ʰʘʭʤʘʪʳ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʦʙʫʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ 
ʘʫʜʠʪʦʨʠʠ. 

ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʝʜʦʩʪʘʪʦʢ ʵʬʬʝʢʪʠʚʥʳʭ ʦʙʫʯʘʶʱʠʭ ʧʨʦʛʨʘʤʤ, 
ʧʦʟʚʦʣʷʶʱʠʭ ʥʦʚʠʯʢʘʤ ʦʙʫʯʠʪʴʩʷ ʠʛʨʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʚ 
ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ. 

ɿʘʜʘʯʠ: 
ï ʈʘʟʨʘʙʦʪʢʘ ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʥʦʚʠʯʢʦʚ ʠʛʨʝ ʚ 

ʰʘʭʤʘʪʳ ʚ VR. 
ï ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 
ï ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʥʝʩʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 
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ʇʨʝʜʣʘʛʘʝʤʘʷ ʦʙʫʯʘʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 
ʧʨʦʜʫʢʪ, ʦʪʢʨʳʚʘʶʱʠʡ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʰʘʭʤʘʪʘʤ ʚ ʚʠʨʪʫʘʣʴʥʦʡ 
ʨʝʘʣʴʥʦʩʪʠ, ʵʪʦ ʠ ʝʩʪʴ ʥʦʚʠʟʥʘ ʧʨʦʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʮʝʣʝʥ ʥʘ 
ʨʘʟʨʘʙʦʪʢʫ ʫʥʠʢʘʣʴʥʦʡ ʦʙʫʯʘʶʱʝʡ VR-ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʛʨʳ ʚ ʰʘʭʤʘʪʳ, ʯʪʦ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʳʤ ʜʦʩʪʠʞʝʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʦʙʫʯʝʥʠʷ ʰʘʭʤʘʪʘʤ ʠ ʨʘʟʚʠʪʠʶ 
ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ.  

ʄʳ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʦʛʨʘʤʤʫ ʧʦ ʦʙʫʯʝʥʠʶ ʠʛʨʝ ʚ ʰʘʭʤʘʪʳ ʥʘ ʙʘʟʝ 
ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ Varwin ï ʵʪʦ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 
ʩʪʨʠʤʠʥʛʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʥʘ ʤʦʙʠʣʴʥʳʡ VR-ʰʣʝʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 
ʚʨʝʤʝʥʠ. Varwin Education ð ʵʪʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ 3D/VR-ʤʠʨʘʤʠ [5], ʨʘʟʚʠʚʘʶʱʘʷ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʵʪʦ 
ʦʪʝʯʝʩʪʚʝʥʥʳʡ VR-ʢʦʥʩʪʨʫʢʪʦʨ. ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʣʦʢʘʮʠʠ, 
ʤʝʥʷʪʴ ʜʠʟʘʡʥ ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʟʤʝʱʘʪʴ ʦʙʲʝʢʪʳ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʩʪʘʭ, 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ. 

ɺ ʤʦʝʤ ʧʨʠʣʦʞʝʥʠʠ ʩʦʟʜʘʥʦ 13 ʣʦʢʘʮʠʡ. ɺ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 
ʨʘʟʥʳʝ ʧʨʦʮʝʩʩʳ: ʦʙʫʯʝʥʠʝ ʧʨʘʚʠʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʷʤ ʬʠʛʫʨ, ʪʝʣʝʧʦʨʪʘʮʠʷ ʤʝʞʜʫ 
ʩʮʝʥʘʤʠ, ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 
ʪʝʩʪʠʨʦʚʘʥʠʷ. 

 ʄʦʷ ʧʨʦʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 3 ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʘ. 
1. ʆʙʫʯʝʥʠʝ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʠʛʨʦʢ ʫʟʥʘʝʪ: ʥʘʯʘʣʴʥʫʶ ʨʘʩʩʪʘʥʦʚʢʫ ʬʠʛʫʨ, ʢʘʢ ʦʧʨʝʜʝʣʷʪʴ 
ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʜʦʩʢʝ, ʢʘʢ ʭʦʜʷʪ ʠ ʢʘʢ ʨʫʙʷʪ ʧʝʰʢʘ, ʢʦʥʴ, ʩʣʦʥ, ʣʘʜʴʷ, ʬʝʨʟʴ ʠ ʢʦʨʦʣʴ, 
ʘ ʪʘʢʞʝ ʠʛʨʦʢ ʥʘʫʯʠʪʩʷ ʜʝʣʘʪʴ ʨʦʢʠʨʦʚʢʫ, ʩʪʘʚʠʪʴ ʰʘʭ ʠ ʤʘʪ, ʘ ʪʘʢʞʝ ʟʘʱʠʱʘʪʴʩʷ ʦʪ 
ʥʠʭ. 

ʈʝʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ. 
ʀʛʨʦʢ ʧʦʷʚʣʷʝʪʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʢʦʤʥʘʪʝ. ɽʩʣʠ ʦʥ ʧʝʨʚʳʡ ʨʘʟ ʚ VR, ʪʦ ʫʚʠʜʠʪ 

ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʧʦʩʣʝ ʵʪʦʛʦ ʠʛʨʦʢ, ʥʘʞʘʚ ʥʘ ʜʠʩʧʣʝʡ, 
ʧʦʧʘʜʝʪ ʚ ʧʨʠʚʝʪʩʪʚʝʥʥʫʶ ʢʦʤʥʘʪʫ, ʚ ʢʦʪʦʨʦʡ ʩʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʜʠʥ ʚʘʨʠʘʥʪ: ʧʨʦʡʪʠ 
ʦʙʫʯʝʥʠʝ ʠʣʠ ʩʨʘʟʫ ʧʨʦʡʪʠ ʪʝʩʪ. 

 

 ʈʠʩ. 1. ʅʘʯʘʣʴʥʘʷ ʢʦʤʥʘʪʘ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 
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ʇʦʧʘʜʘʷ ʚ 1 ʢʦʤʥʘʪʫ ʦʙʫʯʝʥʠʷ, ʠʛʨʦʢʫ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʜʦʩʢʘ 
ʜʣʷ ʰʘʭʤʘʪ ʠ ʥʘʯʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʬʠʛʫʨ ʥʘ ʵʪʦʡ ʜʦʩʢʝ. ɼʘʣʝʝ ʚʦ 2 ʢʦʤʥʘʪʝ 
ʦʙʫʯʝʥʠʷ ʝʤʫ ʦʙʲʷʩʥʷʶʪ, ʯʪʦ ʪʘ ʠʣʠ ʠʥʘʷ ʬʠʛʫʨʘ ʤʦʞʝʪ ʜʝʣʘʪʴ, ʠ ʦʥ ʫʚʠʜʠʪ 
ʜʝʤʦʥʩʪʨʘʮʠʶ ʵʪʦʛʦ ʩʘʤʦʛʦ ʜʝʡʩʪʚʠʷ.  

ɺ ʢʦʤʥʘʪʘʭ 3-7 ʠʛʨʦʢ ʫʟʥʘʝʪ, ʢʘʢ ʭʦʜʠʪ ʢʦʥʴ, ʩʣʦʥ, ʣʘʜʴʷ, ʢʦʨʦʣʴ ʠ ʬʝʨʟʴ. 
ɺ ʢʦʤʥʘʪʘʭ 8 ʠ 9 ï ʠʛʨʦʢ ʧʦʡʤʝʪ, ʢʘʢ ʨʫʙʷʪ ʬʠʛʫʨʳ. 
ɺ ʢʦʤʥʘʪʝ 10 ï ʠʛʨʦʢ ʥʘʫʯʠʪʩʷ ʩʪʘʚʠʪʴ ʰʘʭ ʠ ʤʘʪ. 
ɺ ʢʦʤʥʘʪʝ 11 ï ʠʛʨʦʢ ʩʤʦʞʝʪ ʥʘʫʯʠʪʴʩʷ ʜʝʣʘʪʴ ʨʦʢʠʨʦʚʢʫ. 
ɺʝʩʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʡ ʣʦʢʘʮʠʠ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ ʚ 

ʣʦʛʠʯʝʩʢʦʤ ʙʣʦʢʝ. 
2. ʊʝʩʪʠʨʦʚʘʥʠʝ 

ɺʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʦʛʦ ʨʘʟʜʝʣʘ, ʠʛʨʦʢ ʩʤʦʞʝʪ ʧʨʦʚʝʨʠʪʴ ʦʙʨʝʪʸʥʥʳʝ 
ʟʥʘʥʠʷ ʦ ʰʘʭʤʘʪʘʭ ʠ ʫʟʥʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥ ʥʘʫʯʠʣʩʷ ʚ ʥʠʭ ʠʛʨʘʪʴ. 

ʈʠʩ. 2. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ʈʠʩ. 3. ʇʝʨʚʘʷ ʢʦʤʥʘʪʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. 


