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ʋɼʂ 001.891-057.874:373.5.046.16 
ɹɹʂ 74.202.78ʷ431 
C232 
ʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ XXVI 
ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ-ʢʦʥʢʫʨʩʘ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 
ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ çʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝè; ʊʦʤʩʢʠʡ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2025 
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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ʂʆʄʇʔʖʊɽʈʅɸʗ ʈɽɸʃʀɿɸʎʀʗ ʀɻʈʓ ɼʆʄʀʅʆ 

ɸʙʘʰʠʥ ʂʠʨʠʣʣ 
ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ ʎɼʊʊ, ʄɹʆʋ ʃʠʮʝʡ ˉ1 ʛ. ʀʨʢʫʪʩʢʘ 10 ʢʣʘʩʩ, ʛ. ʀʨʢʫʪʩʢ 
ʈʫʢʦʚʦʜʠʪʝʣʠ: ʊʨʳʢʦʚ ɻʝʨʤʘʥ ɻʝʥʥʘʜʴʝʚʠʯ, ʈʝʡʥʛʦʣʴʜ ɻʨʠʛʦʨʠʡ ɹʦʨʠʩʦʚʠʯ,  

ʧʝʜʘʛʦʛʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ ʎɼʊʊ 

 

1. ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɼʦʤʠʥʦ ï ʵʪʦ ʠʟʚʝʩʪʥʘʷ ʠʛʨʘ, ʦʙʨʝʪʰʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʟʘ ʩʯʸʪ 
ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ ʠ ʧʦʥʷʪʥʦʩʪʠ. ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʜʦʤʠʥʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 
ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʜʘʯʘ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʛʨʦʢʘʤ ʚʝʩʪʠ ʦʩʤʳʩʣʝʥʥʫʶ, ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ 
ʠʛʨʫ. ʇʦʵʪʦʤʫ ʜʦʤʠʥʦ ʩ ʠʟʤʝʥʸʥʥʳʤʠ, ʜʣʷ ʧʨʠʜʘʥʠʷ ʙʦʣʴʰʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 
ʵʣʝʤʝʥʪʘ, ʧʨʘʚʠʣʘʤʠ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʛʨʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘ ʠʭ ʩʯʸʪ ʘʣʛʦʨʠʪʤʦʚ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʛʨʳ. ɺʩʸ ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʡ ʫʥʠʢʘʣʴʥʳʡ ʚʟʛʣʷʜ ʥʘ ʠʛʨʫ ʜʦʤʠʥʦ, 
ʧʦʢʘʟʳʚʘʷ, ʥʘʩʢʦʣʴʢʦ ʧʦ-ʜʨʫʛʦʤʫ ʦʥʘ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʩʷ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʥʝʸ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ʥʘ ʧʦʜʦʙʠʠ ʩ ʰʘʭʤʘʪʘʤʠ. 

ʎʝʣʴ. ʉʦʟʜʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʠʛʨʳ ʚ ʜʦʤʠʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 
ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʘʚʠʣʘʭ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʘʚʠʣʘ ʠʛʨʳ ʚ ʜʦʤʠʥʦ ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʪʴ ʩʚʦʠ, 
ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʠʛʨʫ. 

2. ʉʜʝʣʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʫʶ ʜʦʩʢʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʠʛʨʘʪʴ ʩ 
ʢʦʥʪʨʦʣʝʤ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ. 

3. ʈʝʘʣʠʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠʛʨʫ ʩ ʩʦʧʝʨʥʠʢʦʤ ʢʦʤʧʴʶʪʝʨʦʤ. 

 

2. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʳ ʜʦʤʠʥʦ ʩʦ 
ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʘʚʠʣʘʤʠ. ɺ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ʠʛʨʳ 
ʜʦʤʠʥʦ ʩ ʧʨʘʚʠʣʘʤʠ ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʠʛʨʫ ʦʙʦʠʤ ʠʛʨʦʢʘʤ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʟʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʧʦʧʫʣʷʨʥʘʷ ʠʛʨʘ, ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʧʨʘʚʠʣʘʤ 
ʝʸ ʚʝʜʝʥʠʷ ʜʝʣʘʝʪ ʨʘʙʦʪʫ ʦʨʠʛʠʥʘʣʴʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ 
ʨʝʘʣʠʟʘʮʠʠ ʜʦʤʠʥʦ.   

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ Python. ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʜʦʩʢʘ ʙʳʣʘ 
ʩʦʟʜʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʠʙʣʠʦʪʝʢʠ PyGame. ɼʣʷ ʠʛʨʳ ʚʦʟʤʦʞʥʦ 
ʟʘʜʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʢʘʢ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦʤʠʥʦ, ʪʘʢ ʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 
ʜʦʤʠʥʦ ʚ ʨʫʢʝ ʠʛʨʦʢʘ ʩʦ ʩʪʘʨʪʘ ʠʛʨʳ.  ʕʪʦ ʩʦʟʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʮʠʠ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʭʦʜ ʠʛʨʳ. 
ʀʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʨʘʚʠʣ, ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʛʨʳ ʜʣʷ 
ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʜʦʤʠʥʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʩʝ ʘʣʛʦʨʠʪʤʳ ʦʨʠʛʠʥʘʣʴʥʳ 
ʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ 

1. ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʢʘʣʴʥʳʭ ʧʨʘʚʠʣ. ʉʪʘʥʜʘʨʪʥʳʝ ʧʨʘʚʠʣʘ ʠʛʨʳ ʚ ʜʦʤʠʥʦ 
ʧʨʝʜʧʦʣʘʛʘʶʪ ʙʦʣʴʰʦʡ ʵʣʝʤʝʥʪ ʫʜʘʯʠ ʠ ʦʪʢʘʟʳʚʘʶʪ ʠʛʨʦʢʘʤ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʦʣʥʦʮʝʥʥʦ ʦʮʝʥʠʪʴ ʠʛʨʦʚʫʶ ʩʠʪʫʘʮʠʶ. ɹʳʣʦ ʨʝʰʝʥʦ ʦʪʦʡʪʠ ʦʪ ʵʪʦʛʦ ʢʦʥʮʝʧʪʘ ʠ 
ʘʜʦʧʪʠʨʦʚʘʪʴ ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʠʛʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʛʨʦʢʘʤ ʧʨʦʜʫʤʳʚʘʪʴ ʩʚʦʠ ʭʦʜʳ 
ʥʘʧʝʨʸʜ, ʢʘʢ ʚ ʰʘʭʤʘʪʘʭ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ ʧʘʨʪʠʠ, ʠʛʨʦʢʘʤ 
ʜʘʸʪʩʷ ʧʦʣʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʦ ʢʦʩʪʷʰʢʘʭ ʜʦʤʠʥʦ ʥʘ ʧʦʣʝ, ʥʦ ʠ ʦ ʪʝʭ, ʯʪʦ 
ʥʘʭʦʜʷʪʩʷ ʚ ʨʫʢʝ ʠʭ ʦʧʧʦʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʥʘ çʙʘʟʘʨʝè, ʦʪʢʫʜʘ ʠʛʨʦʢʠ ʵʪʠ ʜʦʤʠʥʦ ʙʝʨʫʪ. 
ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʘʚʠʣʘʤ ʜʦʤʠʥʦ, ʚ ʩʚʦʡ ʭʦʜ ʠʛʨʦʢ ʤʦʞʝʪ ʚʳʣʦʞʠʪʴ ʜʦʤʠʥʦ 
ʥʘ ʧʦʣʝ, ʣʠʙʦ ʚʟʷʪʴ ʣʶʙʫʶ ʢʦʩʪʷʰʢʫ ʩ çʙʘʟʘʨʘè. ɿʥʘʥʠʝ ʦ ʪʦʤ ʢʘʢʠʝ ʠʤʝʥʥʦ ʢʦʩʪʷʰʢʠ 
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ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʫʢʝ ʫ ʦʧʧʦʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʥʘ çʙʘʟʘʨʝè, ʧʦʟʚʦʣʷʝʪ ʠʛʨʦʢʫ ʩʦʚʝʨʰʘʪʴ ʩʚʦʡ 
ʭʦʜ ʧʨʦʜʫʤʘʥʦ, ʨʘʩʩʯʠʪʳʚʘʷ ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʠ ʦʪʚʝʪʥʳʝ ʭʦʜʳ ʧʨʦʪʠʚʥʠʢʘ. 
ʊʘʢʞʝ ʪʘʢʦʡ ʧʦʜʭʦʜ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 
ʠʛʨʳ, ʚʝʜʴ ʦʧʧʦʥʝʥʪʫ-ʢʦʤʧʴʶʪʝʨʫ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʚʩʷ ʚʦʟʤʦʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʘ 
ʦʩʥʦʚʝ, ʢʦʪʦʨʦʡ ʦʥ ʩʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʯʠʩʣʝʥʠʷ. 

2. ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʜʦʩʢʘ. ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʜʦʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʧʦʣʝ ʜʣʷ ʠʛʨʳ ʥʘ ʜʚʫʭ ʯʝʣʦʚʝʢ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʭʦʜʦʚ ʠʛʨʦʢʦʚ ʚʝʜʸʪʩʷ ʢʦʥʪʨʦʣʴ 
ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ. ʂʦʣʠʯʝʩʪʚʦ ʜʦʤʠʥʦ ʚ ʠʛʨʝ ʟʘʜʘʸʪʩʷ ʧʝʨʝʜ ʝʸ ʥʘʯʘʣʦʤ, ʧʫʪʸʤ 
ʫʢʘʟʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ ʜʦʤʠʥʦ (ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʜʦʤʠʥʦ ʚ ʠʛʨʝ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ n(n + 1) / 2). ɼʦʤʠʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʩʩʠʚ ʠʟ 
ʜʚʫʭ ʟʥʘʯʝʥʠʡ ï ʪʝʭ, ʯʪʦ ʥʘʭʦʜʷʪʩʷ ʧʦ ʦʙʦʠʤ ʢʦʥʮʘʤ ʢʦʩʪʷʰʢʠ ʜʦʤʠʥʦ. ɺ ʧʨʦʮʝʩʩʝ 
ʠʛʨʳ ʠʛʨʦʢʠ ʧʝʨʝʤʝʱʘʶʪ ʵʪʠ ʜʦʤʠʥʦ ʤʝʞʜʫ ʩʚʦʝʡ ʨʫʢʦʡ, ʧʦʣʝʤ ʠ çʙʘʟʘʨʦʤè. 
ʇʝʨʝʤʝʱʝʥʠʝ ʜʦʤʠʥʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʸʪ ʚʳʜʝʣʝʥʠʷ ʜʦʤʠʥʦ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʠʷ ʢʫʜʘ ʝʛʦ ʥʫʞʥʦ ʨʘʟʤʝʩʪʠʪʴ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 

ʇʦʤʠʤʦ ʚʳʩʪʘʚʣʝʥʠʷ ʜʦʤʠʥʦ, ʠʛʨʦʢʠ ʪʘʢʞʝ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʟʷʪʠʷ ʭʦʜʘ ʥʘʟʘʜ ʧʨʠ ʧʦʤʦʱʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 
ʠʥʪʝʨʬʝʡʩʝ. ʇʨʠ ʚʟʷʪʠʠ ʭʦʜʘ ʥʘʟʘʜ ʧʦʟʠʮʠʷ ʥʘ ʧʦʣʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʪʦʡ, ʯʪʦ ʙʳʣʘ ʜʦ 
ʧʦʩʣʝʜʥʝʛʦ ʜʝʡʩʪʚʠʷ ʦʜʥʦʛʦ ʠʟ ʠʛʨʦʢʦʚ. ʀʛʨʦʢʠ ʤʦʛʫʪ ʙʨʘʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʭʦʜʦʚ ʥʘʟʘʜ ʟʘ ʨʘʟ (ʚʧʣʦʪʴ ʜʦ ʧʝʨʚʦʛʦ ʩʦʚʝʨʰʸʥʥʦʛʦ ʚ ʠʛʨʝ ʭʦʜʘ). 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʨʦʩʘ ʧʦʜʩʢʘʟʢʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ 
ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ. ʇʨʠ ʥʘʞʘʪʠʠ ʙʫʜʫʪ ʦʙʦʟʥʘʯʝʥʳ ʚʦʟʤʦʞʥʳʝ ʭʦʜʳ ʚ 
ʪʝʢʫʱʝʡ ʧʦʟʠʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʧʦʤʦʯʴ ʠʛʨʦʢʘʤ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʚʦʟʤʦʞʥʳʭ 
ʚʘʨʠʘʥʪʘʭ. ɺ ʩʣʫʯʘʝ ʧʦʧʳʪʢʠ ʩʜʝʣʘʪʴ ʥʝʚʦʟʤʦʞʥʳʡ ʭʦʜ, ʧʦʣʦʞʝʥʠʝ ʥʝ ʤʝʥʷʝʪʩʷ ʠ ʭʦʜ 
ʥʝ ʧʝʨʝʜʘʸʪʩʷ ʩʣʝʜʫʶʱʝʤʫ ʠʛʨʦʢʫ. ɽʩʣʠ ʚ ʧʦʟʠʮʠʠ ʥʝ ʦʩʪʘʣʦʩʴ ʚʦʟʤʦʞʥʳʭ ʭʦʜʦʚ ʜʣʷ 
ʦʜʥʦʛʦ ʠʟ ʠʛʨʦʢʦʚ, ʝʛʦ ʭʦʜ ʙʫʜʝʪ ʧʨʦʧʫʩʢʘʪʴʩʷ, ʧʦʢʘ ʥʝ ʧʦʷʚʠʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ 
ʚʦʟʤʦʞʥʳʡ ʭʦʜ. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʟʠʮʠʠ ʧʨʦʚʝʨʷʝʪʩʷ ʦʩʪʘʣʠʩʴ ʣʠ 
ʚʦʟʤʦʞʥʳʝ ʭʦʜʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʦʤʠʥʦ ʚ ʨʫʢʝ ʢʘʞʜʦʛʦ ʠʟ ʠʛʨʦʢʦʚ. ɽʩʣʠ ʜʦʤʠʥʦ ʚ ʨʫʢʝ 
ʦʜʥʦʛʦ ʠʟ ʠʛʨʦʢʦʚ ʟʘʢʦʥʯʠʣʠʩʴ ʦʙʲʷʚʣʷʝʪʩʷ ʝʛʦ ʧʦʙʝʜʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʤʠʥʦ ʝʱʸ 
ʝʩʪʴ, ʥʦ ʚʦʟʤʦʞʥʳʭ ʭʦʜʦʚ ʜʣʷ ʦʙʦʠʭ ʠʛʨʦʢʦʚ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʦʙʲʷʚʣʷʝʪʩʷ ʥʠʯʴʷ. 

 

 3. ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʛʨʳ 
ɼʣʷ ʠʛʨʳ ʪʘʢʞʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʝʩʢʦʣʴʢʦ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʛʨʳ. 

ʀʟʥʘʯʘʣʴʥʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ çʧʨʦʩʪʦʡè ʘʣʛʦʨʠʪʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʛʨʳ, ʯʪʦ 
ʩʦʚʝʨʰʘʣ ʧʝʨʚʳʡ ʧʦʧʘʚʰʠʡʩʷ ʭʦʜ. ʅʦ ʪʘʢ ʢʘʢ ʚ ʠʛʨʝ ʜʦʩʪʫʧʥʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 
ʧʦʣʦʞʝʥʠʠ ʚʩʝʭ ʢʦʩʪʷʰʝʢ ʜʦʤʠʥʦ, ʙʳʣʦ ʣʦʛʠʯʥʳʤ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʜʚʠʥʫʪʳʡ 
ʘʣʛʦʨʠʪʤ ʩʧʦʩʦʙʥʳʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʘʥʘʣʠʟʘ ʭʦʜʦʚ ʥʘʧʝʨʸʜ ʠ 
ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭ, ʯʪʦ ʧʨʠʚʝʜʫʪ ʢ ʣʫʯʰʝʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ɸʣʛʦʨʠʪʤ ʧʨʦʜʚʠʥʫʪʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʛʨʳ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʉʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʭʦʜʦʚ ʠʟ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʚʢʣʶʯʘʷ 
ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʷʪʠʷ ʜʦʤʠʥʦ ʩ ʙʘʟʘʨʘ). 

2. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʭʦʜʦʚ ʧʨʦʩʯʠʪʳʚʘʝʪʩʷ ʧʦʟʠʮʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʩʝʙʷ 
ʚʦʟʤʦʞʥʳʝ ʦʪʚʝʪʥʳʝ ʭʦʜʳ ʦʧʧʦʥʝʥʪʘ.  

3. ɸʣʛʦʨʠʪʤ ʧʦʚʪʦʨʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ, ʨʘʟ ʟʘʜʘʥʥʦʝ ʛʣʫʙʠʥʦʡ 

4. ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʛʣʫʙʠʥʳ ʘʣʛʦʨʠʪʤʘ, ʦʮʝʥʠʚʘʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʧʦʟʠʮʠʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʜʨʫʛʠʤʠ. 

5. ʉʦʚʝʨʰʘʝʪʩʷ ʪʦʪ ʭʦʜ, ʢʦʪʦʨʳʡ ʧʨʠʚʝʜʸʪ ʢ ʥʘʠʙʦʣʝʝ ʣʫʯʰʝʡ ʧʦʟʠʮʠʠ. 

 

3. ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ, 
ʧʦʟʚʦʣʷʶʱʘʷ ʠʛʨʘʪʴ ʚ ʜʦʤʠʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʘʚʠʣʘʭ, ʘ ʪʘʢʞʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠʛʨʘ ʜʣʷ ʥʝʸ. ɺʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ, ʘ ʮʝʣʴ 
ʜʦʩʪʠʛʥʫʪʘ.  
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ʇʝʨʩʧʝʢʪʠʚʳ. ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʚʠʪʠʝ ʨʘʙʦʪʳ ʚ ʩʪʦʨʦʥʫ ʨʝʘʣʠʟʘʮʠʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʦʠʩʢ ʚʳʠʛʨʳʰʘ ʚ ʥʝʩʢʦʣʴʢʦ ʭʦʜʦʚ, ʘ ʪʘʢʞʝ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʛʝʥʝʨʘʮʠʠ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʳ. ʉʦʟʜʘʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʠʪ 
ʣʫʯʰʝ ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʜʦʤʠʥʦ, ʘ ʪʘʢʞʝ 
ʧʦʤʦʞʝʪ ʠʛʨʦʢʘʤ ʫʣʫʯʰʠʪʴ ʩʚʦʸ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʚʠʜʝʥʠʝ ʚʥʫʪʨʠ ʩʘʤʦʡ ʠʛʨʳ. 

  
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɼʦʤʠʥʦ // ɺʠʢʠʧʝʜʠʷ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 

ru.wikipedia.org/wiki/ɼʦʤʠʥʦ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.04.2025). 

2. ʂʘʢ ʠʛʨʘʪʴ ʚ ʜʦʤʠʥʦ: ʧʨʘʚʠʣʘ ʜʣʷ ʥʦʚʠʯʢʦʚ // KP.RU. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

URL: kp.ru/family/hobbi/kak-igrat-v-domino/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.04.2025). 

3. Dominoes // Wikipedia. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 

translated.turbopages.org/proxy_u/en-ru.ru.6f18f67b-67d7bb88-275bc0e4-

74722d776562/https/en.wikipedia.org/wiki/Dominoes (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 14.04.2025) 

 

 

 

ʉʆɿɼɸʅʀɽ ɸʅʂ-ʉʂʈʀʇʊʆɺ ɼʃʗ ʄʅʆɻʀʍ ɿɸɼɸʏ 

ɸʢʙʫʣʘʪʦʚ ʄʘʢʩʠʤ 

ʄɹʆʋ çʉʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 73è, ʛ. ʃʝʩʥʦʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʳʤʨʠʥʘ ʅʘʪʘʣʴʷ ɺʘʩʠʣʴʝʚʥʘ,  
ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʄɹʆʋ ʉʆʐ ˉ73 

 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ 
ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ. ʕʪʠ ʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 
AutoHotkey. ʈʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʢʨʠʧʪʦʚ, ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʨʘʙʦʪʫ ʥʘ ʇʂ. 
ʉʦʟʜʘʥʥʳʝ ʩʢʨʠʧʪʳ ʫʧʨʦʱʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʇʂ. AHK-ʧʦʤʦʛʘʝʪ 
ʩʠʤʫʣʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʢʣʘʚʠʘʪʫʨʳ, ʤʳʰʢʠ. ɿʘʧʫʩʢʘʝʪ ʧʨʦʛʨʘʤʤʳ, ʫʧʨʘʚʣʷʝʪ ʠʤʠ. 

AHK ʦʯʝʥʴ ʧʦʤʦʞʝʪ ʣʶʜʷʤ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʦʜʥʦ ʜʝʡʩʪʚʠʝ ʤʥʦʛʦ ʨʘʟ ʠʣʠ 
ʧʦʩʪʦʷʥʥʦ ʜʝʣʘʪʴ ʜʝʡʩʪʚʠʷ ʮʠʢʣʦʤ, ʦʜʠʥ ʨʘʟ ʠʣʠ ʥʝʩʢʦʣʴʢʦ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ AHK ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʩʢʨʠʧʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʚʩʝʜʥʝʚʥʳʝ ʜʝʡʩʪʚʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢʠʝ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʦʢʥʘʤʠ, ʚʚʦʜ ʪʝʢʩʪʘ, ʚʳʧʦʣʥʝʥʠʝ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʢʦʤʘʥʜ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ.     

ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʜʝʡʩʪʚʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ. ʀʟʫʯʝʥʳ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʠ ʧʦ ʨʘʙʦʪʝ ʩ 
ʧʨʦʛʨʘʤʤʦʡ AutoHotkey. ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʫ 
ʩʦʙʩʪʚʝʥʥʳʭ ʩʢʨʠʧʪʦʚ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʎʝʣ.ɹ ʈʘʟʨʘʙʦʪʢʘ ʩʢʨʠʧʪʦʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤʠ 
ʦʥʠ ʩʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʇʂ. 

ʇʨʦʙʣʝʤʘ. ʄʥʦʛʠʤ ʣʶʜʷʤ ʥʫʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʪʴ ʤʥʦʛʦ 
ʜʝʡʩʪʚʠʡ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʇʆ, ʥʦ ʥʝ ʟʥʘʶʪ ʩ ʧʦʤʦʱʴʶ ʢʘʢʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ 
ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ. 

ʆʙʲʝʢʪ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ. 
ʇʨʝʜʤʝʪ. AHK ʩʢʨʠʧʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 
ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʦʧʨʦʩ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʶ AutoHotkey. 
2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤ   ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʡʩʪʚʠʡ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ. 
3. ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʩʦʟʜʘʥʠʶ AutoHotkey. 
4. ʉʦʟʜʘʪʴ ʩʢʨʠʧʪʳ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ AHK; 
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5. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. 
 
ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯ: ʚʳʷʚʣʝʥʠʝ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ AHK.  

ʈʘʟʨʘʙʦʪʢʘ ʩʢʨʠʧʪʦʚ: ʩʦʟʜʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ AHK ʩʢʨʠʧʪʦʚ ʜʣʷ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʳʙʨʘʥʥʳʭ ʟʘʜʘʯ. ʋʧʨʦʱʝʥʠʝ ʨʘʙʦʪʳ ʟʘ ʇʂ, ʥʘʧʨʠʤʝʨ, ʦʪʢʨʳʪʠʝ 
ʨʘʟʥʳʭ ʧʘʧʦʢ, ʩʘʡʪʦʚ, ʧʨʠʣʦʞʝʥʠʡ. ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ ʜʣʷ ʨʘʟʥʳʭ ʜʝʡʩʪʚʠʡ. ɹʳʩʪʨʳʡ 
ʚʚʦʜ ʰʘʙʣʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

 

ʇʨʦʚʝʜʝʥʠʝ ʦʧʨʦʩʘ ʚʳʷʚʣʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʶ AutoHotkey 
ʆʧʨʦʩ: forms.yandex.ru/u/6759c238d04688a4821223f3/  
1. ɹʳʚʘʝʪ ʣʠ ʫ ɺʘʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʞʠʤʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʘʚʠʰ ʥʘʜʦʣʛʦ? 

2. ɹʳʣʦ ʣʠ ɺʘʤ ʫʜʦʙʥʦ ʝʩʣʠ ʙʳ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʚʘʤ ʥʫʞʥʦ ʜʝʣʘʪʴ ʜʦʩʪʘʪʦʯʥʦ 
ʯʘʩʪʦ ʚʳʧʦʣʥʷʣʦʩʴ ʧʦ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ?3. ɹʳʚʘʣʦ ʣʠ, ʯʪʦ ʚʘʤ ʥʫʞʥʦ ʙʳʩʪʨʦ ʥʘʞʠʤʘʪʴ 
ʦʜʥʫ ʢʥʦʧʢʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ? 

3. ɹʳʚʘʣʦ ʣʠ, ʯʪʦ ʚʘʤ ʥʫʞʥʦ ʥʘʞʠʤʘʪʴ ʥʘ ʢʥʦʧʢʠ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ 
ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ? 

4. ʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʳ ʧʦʣʴʟʫʝʪʝʩʴ ʯʪʦʙʳ ʟʘʞʘʪʴ ʢʥʦʧʢʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʥʦʧʦʢ? 

5. ʍʦʪʝʣʠ ʙʳ ɺʳ ʫʧʨʦʩʪʠʪʴ ʤʥʦʛʠʝ ʫʪʦʤʣʷʝʤʳʝ ʠʣʠ ʧʦʩʪʦʷʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʘ, ʨʘʜʠ ʫʜʦʙʩʪʚʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʨʝʤʝʥʠ? 

 

ʈʠʩʫʥʦʢ 1 ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 

ʆʧʨʦʩ ʧʦʢʘʟʘʣ [ʈʠʩʫʥʦʢ 1], ʯʪʦ ʫ ʣʶʜʝʡ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʨʫʪʠʥʥʳʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʜʝʡʩʪʚʠʡ. ɹʦʣʴʰʝ 65% ʣʶʜʝʡ ʯʘʩʪʦ ʜʝʣʘʶʪ ʨʫʪʠʥʥʳʝ 
ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʙʣʝʛʯʠʪʴ ʩ ʧʦʤʦʱʴʶ AHK ʩʢʨʠʧʪʦʚ. ʅʘ ʧʦʩʣʝʜʥʠʡ ʚʦʧʨʦʩ 
ʧʨʦ ʫʧʨʦʱʝʥʠʝ ʧʦʣʴʟʦʚʘʥʠʷ ʇʂ, ʧʨʦʛʦʣʦʩʦʚʘʣʠ 75% ʟʘ çɼʘè, ʯʪʦ ʜʘʝʪ ʧʦʥʷʪʴ, ʯʪʦ 
ʣʶʜʷʤ ʥʫʞʥʦ ʦʙʣʝʛʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʇʂ. 

 

ɸʥʘʣʠʟ ʧʨʦʛʨʘʤʤ   ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʡʩʪʚʠʡ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ 
1. AutoHotkey (AHK) ï ʛʠʙʢʦʩʪʴ ʠ ʤʦʱʥʦʩʪʴ. 

ʆʩʦʙʝʥʥʦʩʪʠ: ʣʸʛʢʠʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʢʨʦʩʦʚ, 
ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʣʘʚʠʘʪʫʨʳ, ʤʳʰʠ, ʨʘʙʦʪʳ ʩ ʦʢʥʘʤʠ ʠ ʬʘʡʣʘʤʠ, ʚʦʟʤʦʞʥʦʩʪʴ 
ʩʦʟʜʘʥʠʷ GUI (ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ), ʠʥʪʝʛʨʘʮʠʷ ʩ ʚʥʝʰʥʠʤʠ ʙʠʙʣʠʦʪʝʢʘʤʠ ʠ 
API. 

2. AutoIt ï ʘʣʴʪʝʨʥʘʪʠʚʘ AHK. 

https://forms.yandex.ru/u/6759c238d04688a4821223f3/
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ʆʩʦʙʝʥʥʦʩʪʠ: ʧʦʜʜʝʨʞʢʘ COM-ʦʙʲʝʢʪʦʚ ʠ ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʷʟʳʢʘʤʠ, 
ʭʦʨʦʰʘʷ ʨʘʙʦʪʘ ʩ ʩʠʩʪʝʤʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. 

3. Power Automate (Microsoft) ï ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʠ: ʠʥʪʝʛʨʘʮʠʷ ʩ ʦʙʣʘʯʥʳʤʠ ʩʝʨʚʠʩʘʤʠ, ʨʘʙʦʪʘ ʩ API ʠ ʙʘʟʘʤʠ 
ʜʘʥʥʳʭ, ʛʦʪʦʚʳʝ ʰʘʙʣʦʥʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

4. UIPath ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʦʙʦʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ: ʧʨʦʜʚʠʥʫʪʳʡ ʠʥʩʪʨʫʤʝʥʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 
ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʪʦʚ, ʧʦʜʜʝʨʞʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

 5. Macro Recorder ï ʧʨʦʩʪʘʷ ʟʘʧʠʩʴ ʜʝʡʩʪʚʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ: ʟʘʧʠʩʴ ʜʝʡʩʪʚʠʡ ʤʳʰʠ ʠ ʢʣʘʚʠʘʪʫʨʳ, ʧʨʦʩʪʘʷ ʥʘʩʪʨʦʡʢʘ ʙʝʟ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʵʢʩʧʦʨʪ ʩʢʨʠʧʪʦʚ ʚ AHK. 

ɺʳʚʦʜ: ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʨʦʛʨʘʤʤʘ AutoHotkey, 
ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ ʩʢʨʠʧʪʳ, ʠʤʝʶʱʘʷ ʣʸʛʢʠʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ [5]. 

 

ʀʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʦʟʜʘʥʠʶ AutoHotkey. 
ʋʪʠʣʠʪʘ AutoHotkey ʠʤʝʶʱʘʷ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʨʘʟʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘ ʇʂ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʯʪʦ ʩʠʣʴʥʦ ʦʙʣʝʛʯʘʝʪ 
ʨʘʙʦʪʫ ʟʘ ʇʂ. ʏʪʦʙʳ ʩʦʟʜʘʪʴ AHK ʩʢʨʠʧʪ ʩ ʥʫʣʷ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʫʤʘʤʠ, 
ʛʜʝ ʨʘʩʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʤʘʥʜʳ ʠ ʛʦʪʦʚʳʝ ʧʨʦʝʢʪʳ. ʉʦʟʜʘʚʘʷ ʩʚʦʡ ʩʢʨʠʧʪ, 
ʠʩʧʦʣʴʟʦʚʘʣ ʥʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ ʠʟ ʬʦʨʫʤʦʚ. ɺ ʦʩʥʦʚʝ AHK ʩʢʨʠʧʪʦʚ ʣʝʞʠʪ 
ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʯʪʦʙʳ ʩʢʨʠʧʪʳ 
ʟʘʧʫʩʢʘʣʠʩʴ. ʇʨʦʛʨʘʤʤʘ ʥʘʟʳʚʘʝʪʩʷ AutoHotkey ʨʝʧʦʟʠʪʦʨʠʡ [1] 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʚʳ ʩʤʦʞʝʪʝ: 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʯʪʠ ʚʩʝ ʧʨʦʮʝʩʩʳ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ ʠʣʠ ʢʣʠʢʦʤ ʤʳʰʠ. 

- ɿʘʜʘʚʘʪʴ "ʛʦʨʷʯʠʝ" ʢʣʘʚʠʰʠ ʜʣʷ ʢʣʘʚʠʘʪʫʨʳ, ʜʞʦʡʩʪʠʢʘ ʠ ʤʳʰʠ, ʧʨʘʢʪʠʯʝʩʢʠ 
ʣʶʙʘʷ ʢʣʘʚʠʰʘ, ʢʥʦʧʢʘ ʠʣʠ ʢʦʤʙʠʥʘʮʠʷ ʤʦʞʝʪ ʩʪʘʪʴ "ʛʦʨʷʯʝʡ" ʢʣʘʚʠʰʝʡ. 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʟʘʤʝʥʫ ʧʨʠ ʧʝʯʘʪʘʥʠʠ. 

- ʩʦʟʜʘʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʬʦʨʤʳ ʚʚʦʜʘ ʜʘʥʥʳʭ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 
ʠʥʪʝʨʬʝʡʩʳ ʠ ʤʝʥʶ. 

- ʧʝʨʝʥʘʟʥʘʯʘʪʴ ʢʣʘʚʠʰʠ ʠ ʢʥʦʧʢʠ ʥʘ ʢʣʘʚʠʘʪʫʨʝ, ʜʞʦʡʩʪʠʢʝ ʠʣʠ ʤʳʰʠ. 

- ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʨʫʯʥʦʛʦ ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

- ʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʢʨʠʧʪʘʤʠ AutoIt v2, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʪʴ ʚ ʥʠʭ 
ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. 

- ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʣʶʙʦʡ ʩʢʨʠʧʪ ʚ EXE-ʬʘʡʣ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ 
ʜʘʞʝ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ, ʛʜʝ ʥʝ ʫʩʪʘʥʦʚʣʝʥ AutoHotkey. 

ʋʧʨʘʚʣʝʥʠʝ ʦʢʥʘʤʠ:  
- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʥʘʤʠ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʘʢʪʠʚʘʮʠʷ, 

ʤʠʥʠʤʠʟʘʮʠʷ ʠʣʠ ʟʘʢʨʳʪʠʝ.  
ʎʠʢʣʳ ʠ ʫʩʣʦʚʠʷ (loops):  
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʦʛʠʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʘʜʘʯ ʠʣʠ ʚʳʧʦʣʥʝʥʠʷ 

ʜʝʡʩʪʚʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ.  
ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ AutoHotkey [3] 

ʉʢʨʠʧʪ AHK (AutoHotkey) ï ʵʪʦ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʢʦʤʘʥʜʳ ʠ 
ʠʥʩʪʨʫʢʮʠʠ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ AutoHotkey. ʕʪʠ ʩʢʨʠʧʪʳ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Windows. 
ʉʢʨʠʧʪʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ. 

ɺʳʚʦʜ: ʀʟʫʯʝʥ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ. 
 

ʉʦʟʜʘʥʠʝ AutoHotkey ʥʘ ʦʩʥʦʚʝ AHK ʩʢʨʠʧʪʠʥʛʘ 
ɺʳʧʦʣʥʝʥʦ 4 AHK ʩʢʨʠʧʪʘ:  
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1) ʇʦ ʥʘʞʘʪʠʶ ʢʣʘʚʠʰʠ ʧʠʰʝʪ ʟʘʨʘʥʝʝ ʩʜʝʣʘʥʥʳʡ ʪʝʢʩʪ. [ʈʠʩʫʥʦʢ 2, ʈʠʩʫʥʦʢ 3]: 

  
         ʈʠʩʫʥʦʢ 2. ʅʘʯʘʣʦ ʨʘʙʦʪʳ                 ʈʠʩʫʥʦʢ 3. ʆʢʦʥʯʘʥʠʝ ʨʘʙʦʪʳ 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ. ʅʘʡʜʝʥʳ ʢʦʤʘʥʜʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʫʞʥʳʭ ʜʝʡʩʪʚʠʡ: 

¶  Send ï ʠʤʠʪʠʨʫʝʪ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ, ʢʘʢ ʝʩʣʠ ʙʳ ʠʭ ʚʚʦʜʠʣ ʧʦʣʴʟʦʚʘʪʝʣʴ. 

¶  SendInput ï ʥʘʜʝʞʥʳʡ ʩʧʦʩʦʙ ʦʪʧʨʘʚʢʠ ʥʘʞʘʪʠʡ ʢʣʘʚʠʰ ʙʳʩʪʨʝʝ, ʯʝʤ Send. 

¶  Run ï ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤ, ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ: ʧʦ ʧʫʪʠ, ʥʘʟʚʘʥʠʶ. 

¶  Sleep ï ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʘ ʥʘ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʤʠʣʣʠʩʝʢʫʥʜ. ʕʪʦ ʧʦʣʝʟʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʘʫʟ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ. 
ʇʨʠʤʝʨ: Sleep, 1000 ï ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʥʘ 1 ʩʝʢʫʥʜʫ (1000 
ʤʠʣʣʠʩʝʢʫʥʜ). 

¶  WinMaximize ï ʨʘʟʚʦʨʘʯʠʚʘʝʪ ʘʢʪʠʚʥʦʝ ʦʢʥʦ ʚ ʧʦʣʥʦʵʢʨʘʥʥʳʡ ʨʝʞʠʤ 

¶  Process Close ï ʟʘʚʝʨʰʘʝʪ ʫʢʘʟʘʥʥʳʡ ʧʨʦʮʝʩʩ. (ʇʨʠʤʝʨ: Process, Close, 
notepad.exe ï ʟʘʢʨʳʚʘʝʪ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ɹʣʦʢʥʦʪʘ). 

¶  WinClose ï ʟʘʢʨʳʚʘʝʪ ʫʢʘʟʘʥʥʦʝ ʦʢʥʦ. 

¶  MouseMove ï ʧʝʨʝʤʝʱʘʝʪ ʢʫʨʩʦʨ ʤʳʰʠ ʚ ʫʢʘʟʘʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʢʨʘʥʝ. 

¶  MouseClick ï ʠʤʠʪʠʨʫʝʪ ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʫʢʘʟʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ. 
 

2) ʉʦʩʪʘʚʣʝʥʳ ʚʩʝ ʢʦʤʘʥʜʳ ʚ AHK ʩʢʨʠʧʪ, ʠ ʟʘʜʘʥʳ ʚʨʝʤʷ ʠ ʟʘʜʘʯʫ, ʢʦʪʦʨʫʶ ʦʥʠ 
ʜʦʣʞʥʳ ʚʳʧʦʣʥʠʪʴ. 

3) ʅʘʡʜʝʥʳ ʢʦʦʨʜʠʥʘʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʩʢʨʠʧʪ ʙʫʜʝʪ ʥʘʚʦʜʠʪʴʩʷ ʠ ʘʢʪʠʚʠʨʦʚʘʪʴ. 
ʏʪʦʙʳ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʢʨʘʥʝ, ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʪʠʣʠʪʦʡ Window 

Spy (ʵʪʦ ʚʩʪʨʦʝʥʥʘʷ ʫʪʠʣʠʪʘ ʚ AHK, ʢʦʪʦʨʘʷ ʧʦʩʪʘʚʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʫʩʪʘʥʦʚʢʦʡ 
AutoHotkey). ɼʘʣʝʝ ʵʪʠ ʢʦʦʨʜʠʥʘʪʳ ʚʧʠʩʘʥʳ ʚ ʢʦʤʘʥʜʫ MouseClick.  

 4) ʅʘʟʥʘʯʝʥʳ ʢʦʤʘʥʜʳ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ: 

¶  ɺʢʣʶʯʠʪʴ ï LAlt,  

¶  ɿʘʢʨʳʪʴ ʩʢʨʠʧʪ ï LShift. 
5) ʇʨʦʚʝʨʝʥ ʩʦʟʜʘʥʥʳʡ ʩʢʨʠʧʪ ʠ ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

 
ʂʦʜ ʩʢʨʠʧʪʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [ʈʠʩʫʥʦʢ 4]: 

¶ ɿʘʤʝʥʷʝʪ ʢʣʘʚʠʰʫ ʥʘ ʢʣʘʚʠʘʪʫʨʝ, ʝʩʣʠ ʚʜʨʫʛ ʦʥʘ ʥʝ ʨʘʙʦʪʘʝʪ ʠʣʠ ʝʝ ʥʝʪ. 

¶ ʂʦʤʙʠʥʘʮʠʷ ʤʥʦʛʠʭ ʫʧʨʦʱʘʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

¶ ʉʢʨʠʧʪ, ʢʦʪʦʨʳʡ ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʩʨʝʜʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʛʝʡʤʝʨʦʚ. 
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ʈʠʩʫʥʦʢ 4. ʂʦʜ ʩʢʨʠʧʪʘ 

 
ʈʠʩʫʥʦʢ 5. ʈʘʙʦʪʘ ʩʢʨʠʧʪʘ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʙʦʪʳ 
1. ʉʦʟʜʘʥʥʳʝ AHK ʩʢʨʠʧʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʥʦʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ahk-ʩʢʨʠʧʪʠʥʛʘ 

ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʟʘ ʇʂ. 
2. ʉʦʟʜʘʥʳ ʚʠʜʝʦ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʨʘʙʦʪʫ: disk.yandex.ru/d/dEBonSdnktqp6w 

3.  ʉʦʟʜʘʥ ʩʢʨʠʧʪ, ʢʦʪʦʨʳʡ ʟʘʤʝʥʷʝʪ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʠʛʨʝ, ʧʦʣʴʟʫʝʪʩʷ 
ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʩʨʝʜʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʛʝʡʤʝʨʦʚ. 

 
ɿʘʢʣʶʯʝʥʠʝ 

AHK ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʥʦʛʠʭ ʟʘʜʘʯ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʝʛʦ ʤʦʞʥʦ, ʢʘʢ ʫʛʦʜʥʦ, ʠ ʚʝʟʜʝ, ʚʩʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʘʥʪʘʟʠʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʇʆ. 

ʉ ʧʦʤʦʱʴʶ AutoHotkey ʤʦʞʥʦ ʫʩʠʣʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʟʘ 
ʢʦʤʧʴʶʪʝʨʦʤ, ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʦʛʨʘʥʠʯʠʪʴ ʨʘʙʦʪʫ ʥʘ ʨʫʢʠ. AHK ʩʢʨʠʧʪ 
ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʙʳʩʪʨʦ ʠʟʫʯʠʪ ʙʘʟʫ ʩʦʟʜʘʥʠʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʠ ʠʟʫʯʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ 
ʩʦʟʜʘʥʠʶ AutoHotkey, ʩʦʟʜʘʥʳ AHK ʩʢʨʠʧʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʥʦʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ahk 
ʩʢʨʠʧʪʠʥʛʘ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʨʘʙʦʪʳ ʟʘ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ.  ʉʢʨʠʧʪʳ ʧʦʤʦʛʫʪ 
ʥʘ ʨʘʙʦʪʝ ʦʬʠʩʥʦʤʫ ʤʝʥʝʜʞʝʨʫ.  ʆʢʘʞʫʪ ʧʦʤʦʱʴ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʢʨʠʧʪʦʚ. ʉʦʟʜʘʪʴ ʙʘʥʢ ʩ 
ʜʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ʆʬʦʨʤʠʪʴ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʩʦʟʜʘʥʠʶ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

https://disk.yandex.ru/d/dEBonSdnktqp6w
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʉʆɿɼɸʅʀɽ ʋʉʊʈʆʁʉʊɺɸ ɼʃʗ ʋʍʆɼɸ ɿɸ ʂʆʄʅɸʊʅʓʄʀ ʈɸʉʊɽʅʀʗʄʀ 

ɸʥʪʦʥʯʠʢ ɽʢʘʪʝʨʠʥʘ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ  
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʝʛʦʜʘʝʚ ɸʨʩʝʥʠʡ ɺʠʢʪʦʨʦʚʠʯ, ʤʘʛʠʩʪʨʘʥʪ ʆʕʀ ʀʐʅʂɹ ʊʇʋ 

 

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʦʯʝʥʴ 
ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʫʩʣʦʚʠʷʤ, ʠʭ ʤʦʞʥʦ ʚʳʨʘʱʠʚʘʪʴ ʪʦʣʴʢʦ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 
ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʣʶʜʴʤʠ ʚ ʦʨʘʥʞʝʨʝʷʭ, ʚ ʥʠʭ ʩʦʙʣʶʜʘʶʪʩʷ ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 
ʚʳʨʘʱʠʚʘʥʠʶ ʨʘʩʪʝʥʠʡ. ʅʦ ʝʩʪʴ ʠ ʤʝʥʝʝ ʧʨʠʭʦʪʣʠʚʳʝ ʨʘʩʪʝʥʠʷ, ʦʥʠ ʩʯʠʪʘʶʪʩʷ 
ʢʦʤʥʘʪʥʳʤʠ. ɼʣʷ ʥʠʭ ʦʙʳʯʥʦ ʥʝ ʥʫʞʥʦ ʚʦʩʩʦʟʜʘʚʘʪʴ ʵʢʦʩʠʩʪʝʤʫ ʠʭ ʦʙʠʪʘʥʠʷ, ʢʘʢ ʵʪʦ 
ʜʝʣʘʶʪ ʚ ʦʨʘʥʞʝʨʝʝ, ʘ ʜʦʩʪʘʪʦʯʥʦ ʩʣʝʜʠʪʴ ʟʘ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ, ʫʨʦʚʥʝʤ 
ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʨʝʜʳ. ʈʘʟʚʝʜʝʥʠʝ ʢʦʤʥʘʪʥʳʭ ʨʘʩʪʝʥʠʡ ʵʪʦ ʚʝʩʴʤʘ 
ʧʦʧʫʣʷʨʥʳʡ ʩʧʦʩʦʙ ʫʢʨʘʩʠʪʴ ʠʥʪʝʨʴʝʨ ʠ ʩʧʦʩʦʙ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ 
ʚ ʜʦʤʝ, ʪʘʢ ʢʘʢ ʨʘʩʪʝʥʠʷ ʧʦʛʣʦʱʘʶʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʜʨʫʛʠʝ ʛʘʟʳ, ʢʦʪʦʨʳʝ ʚʨʝʜʥʳ 
ʜʣʷ ʯʝʣʦʚʝʢʘ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʫʚʣʘʞʥʷʶʪ ʚʦʟʜʫʭ, ʠʩʧʘʨʷʷ ʚʣʘʛʫ, ʠ 
ʦʩʫʰʘʶʪ ʝʛʦ, ʧʦʛʣʦʱʘʷ ʚʦʜʫ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʚʦʟʜʫʭʝ [1]. 

ʅʦ ʥʝ ʫ ʚʩʝʭ ʣʶʜʝʡ ʭʚʘʪʘʝʪ ʚʨʝʤʝʥʠ ʜʣʷ ʫʭʦʜʘ ʟʘ ʥʠʤʠ, ʧʦʵʪʦʤʫ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 
ʧʨʦʮʝʩʩʘ ʫʭʦʜʘ ʟʘ ʢʦʤʥʘʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʦʙʝʩʧʝʯʠʪʴ 
ʨʘʩʪʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʦʩʪʘ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʅʘʧʨʠʤʝʨ, Mi Flora Monitor ʦʪ ʢʦʤʧʘʥʠʠ Xiaomi. ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʦʩʥʘʱʝʥʦ ʜʘʪʯʠʢʘʤʠ, 
ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, 
ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ [2]. ʅʘʰʝ 
ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʪʝʥʠʷ ʩ ʧʦʤʦʱʴʶ web-ʧʘʥʝʣʠ, 
ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ 
ʨʘʩʪʝʥʠʷ ʦʥʦ ʩʤʦʞʝʪ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ 
ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢʞʝ ʝʩʪʴ ʘʥʘʣʦʛʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʦʨʰʢʠ ʜʣʷ ʢʦʤʥʘʪʥʳʭ 
ʨʘʩʪʝʥʠʡ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠ 
ʧʦʜʜʝʨʞʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, 
AeroGarden Harvest Elite. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʨʘʩʪʝʪ ʨʘʩʪʝʥʠʝ [3]. ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʰʝʡ 
ʨʘʟʨʘʙʦʪʢʠ, ʥʝʚʦʟʤʦʞʥʦ ʫʜʘʣʝʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʧʦʢʘʟʘʥʠʷʤʠ ʨʘʩʪʝʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ, ʢʦʤʧʨʦʤʠʩʩʥʫʶ ʩʠʩʪʝʤʫ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʭʦʜʘ ʟʘ ʢʦʤʥʘʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʫʭʦʜʘ ʟʘ ʢʦʤʥʘʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʙʳʣʦ 
ʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ESP-32. ʇʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʙʳʣ ʚʳʙʨʘʥ 

https://github.com/AutoHotkey/AutoHotkey
https://gb.ru/blog/goryachie-klavishi-windows/
https://www.autohotkey.com/boards/l
https://ahk-wiki.ru/
https://3dnews.ru/583914
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ESP-32 ð ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ Python, ʘ ʥʝ 
ʥʠʟʢʦʫʨʦʚʥʝʚʦʤ C, ʯʪʦ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʩ web-ʯʘʩʪʴʶ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʠ 
ʨʘʟʨʘʙʦʪʢʝ IoT ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʞʝ ESP-32, ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ, ʢʘʢ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʜʣʷ IoT, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚ ʥʸʤ ʝʩʪʴ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 
ʢ ʨʦʫʪʝʨʫ ʧʦ Wi-Fi ʠ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʭʦʜʘ ʟʘ ʢʦʤʥʘʪʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʠ ʧʦʜʦʙʨʘʪʴ ʜʘʪʯʠʢʠ; 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ; 
3. ʅʘʧʠʩʘʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ; 
4. ʈʘʟʨʘʙʦʪʘʪʴ web-ʧʘʥʝʣʴ, ʦʪʦʙʨʘʞʘʶʱʫʶ ʧʦʢʘʟʘʪʝʣʠ ʜʘʪʯʠʢʦʚ; 
5. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʨʧʫʩ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ;  
6. ʉʦʙʨʘʪʴ ʫʩʪʨʦʡʩʪʚʦ. 

ʇʦʤʠʤʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʥʘʤ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʜʘʪʯʠʢʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 
ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʷ ʠ ʫʩʣʦʚʠʡ ʝʛʦ ʨʦʩʪʘ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʘʪʯʠʢʠ: 

1.  ɼʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʢʦʪʦʨʳʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʙʫʜʝʪ 
ʚʢʣʶʯʘʪʴ ʠ ʚʳʢʣʶʯʘʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʧʦʣʠʚʘ. ɹʳʣ ʚʳʙʨʘʥ ʨʝʟʠʩʪʠʚʥʳʡ ʜʘʪʯʠʢ 
ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ YL-69.  

2. ɼʘʪʯʠʢ ʜʦʞʜʷ, ʢʦʪʦʨʳʡ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 
ʦʩʪʘʥʦʚʠʪ ʧʦʜʘʯʫ ʚʦʜʳ, ʝʩʣʠ ʧʦʯʚʘ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʘ. ɹʳʣ ʚʳʙʨʘʥ ʜʘʪʯʠʢ 
YL-83. 

3. ɼʘʪʯʠʢ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʧʦʟʚʦʣʷʶʱʠʡ 
ʦʪʩʣʝʞʠʚʘʪʴ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʤʝʥʷʪʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ [2]. 
ɹʳʣ ʚʳʙʨʘʥ ʜʘʪʯʠʢ BME280. 

4. ɼʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʝ ʦʧʨʝʜʝʣʷʪʴ ʚʨʝʤʷ ʩʫʪʦʢ (ʜʝʥʴ/ʥʦʯʴ) ʠ 
ʦʪʣʠʯʘʪʴ ʧʦʛʦʜʫ (ʧʘʩʤʫʨʥʫʶ ʦʪ ʩʦʣʥʝʯʥʦʡ), ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ ʜʦʩʚʝʪʘ ʨʘʩʪʝʥʠʷ [4]. ɹʳʣʘ ʚʳʙʨʘʥʘ ʤʠʢʨʦʩʭʝʤʘ DS1302.   

ɼʣʷ ʧʠʪʘʥʠʷ ʩʭʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʣʦʢ ʧʠʪʘʥʠʷ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʳ ʤʦʜʫʣʠ 
DC-DC ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʧʨʷʞʝʥʠʷ: 5ɺ ʜʣʷ 
ʧʠʪʘʥʠʷ ʧʦʤʧʳ, ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʝʥʪʳ ʠ ʫʚʣʘʞʥʠʪʝʣʷ ʚʦʟʜʫʭʘ ʠ 7ɺ ʜʣʷ ʧʠʪʘʥʠʷ 
ʣʦʛʠʯʝʩʢʦʡ ʯʘʩʪʠ. ʂ ESP-32 ʧʦʜʢʣʶʯʝʥʳ ʤʦʜʫʣʠ ʯʘʩʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ DS1302, 
ʜʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʩʠʣʦʚʦʡ ʢʣʶʯ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʝʥʪʦʡ, 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʚʝʪʦʚʦʛʦ ʜʥʷ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʚʣʘʞʥʦʩʪʠ 
ʚʦʟʜʫʭʘ ʜʣʷ ʨʘʩʪʝʥʠʷ, ʢ ʤʦʜʫʣʶ ESP-32 ʧʦʜʢʣʶʯʝʥʳ ʤʦʜʫʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʚʣʘʞʥʦʩʪʠ ʠ ʫʚʣʘʞʥʠʪʝʣʴ ʚʦʟʜʫʭʘ. ʂʦʥʪʨʦʣʴ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʨʝʟʠʩʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ YL-69 ʠ ʧʦʤʧʳ, ʫʧʨʘʚʣʷʝʤʦʡ ʩ 
ʧʦʤʦʱʴʶ ʨʝʣʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʣʠʚʘ ʨʘʩʪʝʥʠʷ ʚʥʠʟʫ ʛʦʨʰʢʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 
ʜʨʝʥʘʞʥʳʝ ʦʪʚʝʨʩʪʠʷ ʠ ʜʘʪʯʠʢ ʧʨʦʪʝʯʢʠ ʚʦʜʳ YL-83. ɺ ʩʣʫʯʘʝ ʧʦʧʘʜʘʥʠʷ ʚʦʜʳ ʥʘ ʵʪʦʪ 
ʜʘʪʯʠʢ ʧʦʤʧʘ ʤʛʥʦʚʝʥʥʦ ʦʪʢʣʶʯʘʝʪʩʷ (ʈʠʩ.1).  
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ʈʠʩ.1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ 
 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʙʳʣ ʚʳʙʨʘʥ MicroPython, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʫʜʦʙʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʛʜʘ 
ʠʜʸʪ ʨʘʙʦʪʘ ʩ ʜʘʪʯʠʢʘʤʠ, ʥʦ ʠ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ, ʪʘʢʠʭ ʢʘʢ web-ʧʨʠʣʦʞʝʥʠʷ [5]. 
ɹʣʘʛʦʜʘʨʷ ʯʝʤʫ ʥʘ MicroPython ʙʳʣ ʨʘʟʚʝʨʥʫʪ web-ʩʝʨʚʝʨ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥʳ 
ʙʵʢʝʥʜ ʩʢʨʠʧʪʳ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ HTTP-ʟʘʧʨʦʩʳ, ʘ ʚ ʘʧʧʘʨʘʪʥʳʭ ʧʨʝʨʳʚʘʥʠʷʭ 
ʪʘʡʤʝʨʦʚ ʦʩʫʱʝʩʪʚʣʝʥʳ ʬʫʥʢʮʠʠ ʩʯʠʪʳʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʪʯʠʢʘ. Web-ʧʘʥʝʣʴ 
ʩʦʟʜʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ HTML, CSS ʠ JavaScript. ʉ ʧʦʤʦʱʴʶ HTML ʠ 
CSS ʤʳ ʟʘʜʘʝʤ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʛʣʷʜʠʪ ʥʘʰʘ web-ʧʘʥʝʣʴ, ʘ ʥʘ JavaScript 
ʨʝʘʣʠʟʫʶʪʩʷ ʬʨʦʥʪʝʥʜ ʩʢʨʠʧʪʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʢʘʞʜʦʛʦ 
ʜʘʪʯʠʢʘ, ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʞʝ ʥʘ ʧʘʥʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ 
ʫʩʪʘʥʦʚʠʪʴ ʠ ʩʦʭʨʘʥʠʪʴ ʥʦʨʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥ ʛʦʜʘ, 
ʝʩʣʠ ʨʘʩʪʝʥʠʝ ʪʨʝʙʫʝʪ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʫʩʣʦʚʠʡ 
ʩʦʜʝʨʞʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʫʚʝʜʦʤʣʝʥʠʷ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʦʧʦʚʝʱʝʥ ʦ ʧʨʦʙʣʝʤʝ. 

ʈʘʟʨʘʙʦʪʢʘ 3D-ʤʦʜʝʣʠ ʢʦʨʧʫʩʘ ʚʝʣʘʩʴ ʚ ʧʨʠʣʦʞʝʥʠʠ FreeCAD (ʈʠʩ.2). ɺ ʥʸʤ 
ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʛʘʙʘʨʠʪʥʳʝ ʤʦʜʝʣʠ ʤʦʜʫʣʝʡ ʜʣʷ ʠʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʨʘʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʠ ʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʂʦʨʧʫʩ ʚʤʝʱʘʝʪ ʚ ʩʝʙʷ ʛʦʨʰʦʢ, ʘ 
ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʜʘʪʯʠʢʠ ʥʘ ʤʦʜʝʣʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 4 
ʯʘʩʪʝʡ: ʛʦʨʰʢʘ, ʛʜʝ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʨʘʩʪʝʥʠʝ, ʉʠʩʪʝʤʳ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʷ, ʥʘ 
ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʘʪʯʠʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʵʣʝʤʝʥʪ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʦʜʫʣʝʡ 
ʜʘʪʯʠʢʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʧʦʜʩʚʝʪʢʠ. ʂʦʨʧʫʩ ʧʝʯʘʪʘʣʩʷ ʥʘ ʙʘʟʝ 
ʊʇʋ, ʥʘ ʧʨʠʥʪʝʨʝ Creality Ender 3, ʧʝʯʘʪʴ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʣʘʩʪʠʢʦʤ PETG. 

 

 

ʈʠʩ.2. 3D-ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʚʦ FreeCAD 

ɺ ʪʝʯʝʥʠʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʢʦʤʧʴʶʪʝʨ ʜʣʷ 
ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʠ ʩʦʟʜʘʥʠʷ 3D-ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ, 3D-ʧʨʠʥʪʝʨ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʤʦʜʝʣʠ ʢʦʨʧʫʩʘ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠ ʜʘʪʯʠʢʠ, ʧʘʷʣʴʥʘʷ ʩʪʘʥʮʠʷ ʜʣʷ ʧʘʡʢʠ 
ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʘ 
ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ 
ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʧʨʘʚʣʝʥʠʝ 
ʧʦʣʠʚʦʤ ʠ ʦʩʚʝʱʝʥʠʝʤ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ 
ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʘʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ESP-32, ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʦʩʚʝʱʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ 
ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʨʘʙʦʯʫʶ ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ. 
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ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʚʣʘʜʝʣʴʮʘʤ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʩʪʨʝʤʷʱʠʝʩʷ 
ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʭ ʜʣʷ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 
ʦʪʜʝʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʪʘʢ ʠ ʩʝʤʴʠ, ʫʜʝʣʷʶʱʠʝ ʚʥʠʤʘʥʠʝ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʵʩʪʝʪʠʢʝ 
ʩʚʦʝʛʦ ʜʦʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʦ ʚ ʦʬʠʩʥʳʭ 
ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʛʜʝ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʨʘʩʪʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʘʪʤʦʩʬʝʨʳ [6]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʠʪ 
ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʭʦʜʘ ʟʘ ʨʘʩʪʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ, ʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʝʛʦ 
ʨʦʩʪʘ.  
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Arduino / ʉ.ʖ. ɼʝʥʠʩʦʚ, ɽ.ɽ. ʉʠʤʘʢʦʚ // ʖʥʳʡ ʫʯʝʥʳʡ. ï 2017. ï ˉ3 (12). ï ʉ. 40-45.  

5. MicroPython ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ: ʚʚʝʜʝʥʠʝ ʠ ʧʨʠʤʝʨʳ // Skypro wiki. 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: sky.pro/wiki/python/micropython-dlya-mikrokontrollerov-
vvedenie-i-primery/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʝ 9.03.2025). 

6. Effects of indoor plants on office workers: a field study in multiple Dutch 
organizations // Frontiers. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 
frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1196106/full (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 9.03.2025). 
 
 
 

ʉʀʄʋʃʗʎʀʗ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ WI-FI ɺʆʃʅ 

ɸʬʘʥʘʩʴʝʚ ʄʘʪʚʝʡ, ɼʘʥʠʣʦʚ ʉʝʨʛʝʡ 

ʄɹʆʋ ɼʆ çʎʝʥʪʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡè, 10 ʢʣʘʩʩ, ʛ. ʇʨʦʢʦʧʴʝʚʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʭʦʚʝʡ ʄʠʭʘʠʣ ʀʛʦʨʝʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 
ʄɹʆʋ ɼʆ çʎʝʥʪʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʝʡè 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʦʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʩʪʨʦʡʢʠ ʨʦʫʪʝʨʘ ʚ 
ʦʪʜʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʟʦʥʳ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 
ʫʨʦʚʥʝʤ ʩʠʛʥʘʣʘ Wi-Fi. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʪʘʙʠʣʴʥʦʤʫ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠ,ʁ 
ʟʘʪʨʫʜʥʝʥʠʷʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʩʙʦʷʤ ʚʦ ʚʨʝʤʷ 
ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʢ ʩʥʠʞʝʥʠʶ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʤʦʞʝʪ 
ʦʧʨʝʜʝʣʷʪʴ ʟʦʥʳ ʩ ʧʣʦʭʠʤ ʩʠʛʥʘʣʦʤ ʠ ʧʨʝʜʣʘʛʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʤʝʩʪʦ ʜʣʷ 
ʫʩʪʘʥʦʚʢʠ ʨʦʫʪʝʨʘ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʵʪʠ ʟʦʥʳ. ʕʪʦ 
ʧʦʤʦʞʝʪ, ʢʘʢ ʦʙʳʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʪʘʢ ʠ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ. ʕʪʦ ʧʦʟʚʦʣʠʪ 
ʩʦʪʨʫʜʥʠʢʘʤ ʩʚʦʙʦʜʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʪʝʨʥʝʪʦʤ ʚ ʨʘʙʦʯʝʝ ʚʨʝʤʷ. 

ɸʥʘʣʦʛʠ 

https://xiaomiru.blogspot.com/2016/07/xiaomi-flowermonitor_14.html
https://xiaomiru.blogspot.com/2016/07/xiaomi-flowermonitor_14.html
https://www.planetnatural.com/aerogarden-harvest-elite/
https://sky.pro/wiki/python/micropython-dlya-mikrokontrollerov-vvedenie-i-primery/
https://sky.pro/wiki/python/micropython-dlya-mikrokontrollerov-vvedenie-i-primery/
https://translated.turbopages.org/proxy_u/en-ru.ru.b10ad176-67d46075-766f4ffd-74722d776562/https/www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2023.1196106/full
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¶ WiFi Solver FDTD ð ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʟʠʪʴ ʧʣʘʥ 
ʧʦʤʝʱʝʥʠʷ, ʫʩʪʘʥʦʚʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ Wi-Fi-ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ Wi-Fi [2]. 

¶ TamoGraph ï ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʪʦʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʝʪʝʡ Wi-Fi. 
ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʦʟʜʘʸʪ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʦʢʨʫʞʝʥʠʷ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʧʨʦʩʯʠʪʳʚʘʝʪ 
Wi-Fi-ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. TamoGraph ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʪʝʡ ʜʣ̫ ʦʜʥʦʛʦ ʠʣʠ 
ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʞʝʡ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʫ ʩ ʤʦʜʝʣʷʤʠ ʩʝʪʝʡ, ʨʘʟʚʦʨʘʯʠʚʘʝʤʳʭ ʚʥʝ 
ʧʦʤʝʱʝʥʠʡ [3]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʘʥʘʣʦʛʦʚ, ʥʘʰ ʧʨʦʝʢʪ WI-FI SIM ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 
ʫʥʠʢʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʦʥ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʘʙʩʦʣʶʪʥʦ 
ʙʝʩʧʣʘʪʥʦ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʫʜʝʣʠʣʠ 
ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʝʣʘʝʪ 
ʧʨʦʝʢʪ ʫʜʦʙʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʣʶʙʳʤ ʫʨʦʚʥʝʤ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʂʨʦʤʝ 
ʪʦʛʦ, ʥʘʰ ʧʨʦʝʢʪ ʧʨʝʜʣʘʛʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʦʜʝʣʴʶ, 
ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʘʧʨʷʤʫʶ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ 
ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʘʜʘʧʪʠʚʥʳʤ ʧʦʜ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʧʨʦʩʳ. 

 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ 

1. ʏʘʩʪʥʳʝ ʣʠʮʘ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʩʣʝʧʳʭ ʟʦʥ ʚ 
ʧʦʤʝʱʝʥʠʷʭ, ʥʘʩʪʨʘʠʚʘʷ ʧʘʨʘʤʝʪʨʳ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ. 

2. ʉʧʝʮʠʘʣʠʩʪʳ ʧʦ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʝʪʷʤ, IT-ʩʧʝʮʠʘʣʠʩʪʳ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ 
ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʳ, ʠʟʫʯʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʠ. 

 
ʄʝʪʦʜʳ 

ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ WiFi-ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʤʝʪʦʜ ʣʫʯʝʚʦʛʦ ʪʨʘʩʩʠʨʦʚʘʥʠʷ ʩ ʜʚʫʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʵʪʘʧʘʤʠ. ʇʨʠ 
ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ʩʠʛʥʘʣ ʧʦʜʚʝʨʛʘʝʪʩʷ ʯʘʩʪʠʯʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʠ 
ʦʪʨʘʞʝʥʠʶ. ʆʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʙʳʣʦ ʚʟʷʪʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ 
ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʧʦʛʣʦʱʝʥʠʝ wi-fi ʩʠʛʥʘʣʘ ʚ ʧʦʤʝʱʝʥʠʷʭ [1]. ʅʘʧʨʠʤʝʨ, ʧʦʛʣʦʱʝʥʠʝ wi-
fi ʩʠʛʥʘʣʘ ʥʘ ʯʘʩʪʦʪʝ 2.4 ɻɻʮ ʚ ʢʠʨʧʠʯʥʦʡ ʩʪʝʥʝ ʪʦʣʱʠʥʦʡ 100 ʤʤ ʩʦʩʪʘʚʣʷʝʪ -4 ʜɹ. 

ɼʚʫʭʵʪʘʧʥʳʡ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʠʨʫʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ: 

¶ ʇʝʨʚʳʡ ʵʪʘʧ ʤʦʜʝʣʠʨʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩ ʫʯʸʪʦʤ ʝʜʠʥʠʯʥʦʛʦ ʦʪʨʘʞʝʥʠʷ 
¶ ɺʪʦʨʦʡ ʵʪʘʧ ʫʯʠʪʳʚʘʝʪ ʧʨʷʤʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʝʟ ʦʪʨʘʞʝʥʠʡ 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʨʦʤʠʩʩ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 
ʩʠʛʥʘʣʘ ʩ ʧʨʝʧʷʪʩʪʚʠʝʤ ʬʦʨʤʠʨʫʶʪʩʷ ʦʪʨʘʞʸʥʥʘʷ ʠ ʧʨʦʥʠʢʘʶʱʘʷ ʚʦʣʥʳ. ʆʜʥʘʢʦ ʜʣʷ 
ʨʝʘʣʠʟʘʮʠʠ ʥʘ Python ʙʳʣ ʚʳʙʨʘʥ ʜʚʫʭʵʪʘʧʥʳʡ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʜʦʩʪʘʪʦʯʥʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʤʝʥʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʷʭ. 

ʇʝʨʚʳʡ ʵʪʘʧ: 

¶ ʈʝʘʣʠʟʫʝʪ ʦʪʨʘʞʝʥʠʝ ʩʠʛʥʘʣʘ ʦʪ ʧʨʝʧʷʪʩʪʚʠʡ 
¶ ʇʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩʦ ʩʪʝʥʦʡ ʤʝʥʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ɺʪʦʨʦʡ ʵʪʘʧ:  
¶ ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦ ʩʪʝʥʘʤʠ ʩʠʛʥʘʣ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ 
¶ ʉʠʛʥʘʣ ʦʩʣʘʙʝʚʘʝʪ ʩʠʣʴʥʝʝ, ʢʦʛʜʘ ʢʘʩʘʝʪʩʷ ʩʪʝʥʳ 

 
ʇʣʘʥ ʨʘʙʦʪʳ 

1. ʆʧʨʝʜʝʣʠʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʠ ʚʠʟʫʘʣʠʟʘʮʠʝʡ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Wi-Fi ʚʦʣʥ. 

2. ʀʩʩʣʝʜʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Wi-Fi ʚʦʣʥ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 
ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʠʤʫʣʷʮʠʠ. 
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3. ʈʘʟʨʘʙʦʪʘʪʴ ʫʧʨʦʱʝʥʥʳʡ ʧʨʦʪʦʪʠʧ ʩʠʤʫʣʷʮʠʠ ʥʘ Turbowarp (Scratch) ʜʣʷ 
ʚʠʟʫʘʣʠʟʘʮʠʠ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʩʦʙʨʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. 

4. ɺʳʙʨʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʤʫʣʷʮʠʠ ʥʘ Python: 
numpy, pygame ʠ matplotlib. 

5. ʉʦʟʜʘʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ pygame, ʚʢʣʶʯʘʷ ʧʝʨʝʤʝʱʝʥʠʝ 
ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʘ, ʜʦʙʘʚʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʘ. 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʤʫʣʷʮʠʠ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʫʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦ ʩʠʤʫʣʷʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ Wi-Fi ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 
ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʥʦ ʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʢʚʘʨʪʠʨʳ ʠ ʚʳʙʨʘʪʴ ʤʝʩʪʦ ʜʣʷ 
ʨʘʟʤʝʱʝʥʠʷ wi-fi ʨʦʫʪʝʨʘ. 

ɻʦʪʦʚʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʩʦʟʜʘʥʠʝ ʢʚʘʨʪʠʨʥʦʛʦ ʧʣʘʥʘ. ʇʨʦʛʨʘʤʤʘ ʦʩʥʘʱʝʥʘ 
ʛʦʪʦʚʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʨʠʩʦʚʘʪʴ ʧʣʘʥ 
ʢʚʘʨʪʠʨʳ, ʜʦʙʘʚʣʷʷ ʩʪʝʥʳ, ʧʝʨʝʛʦʨʦʜʢʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʘ Wi-Fi. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʦʛʨʘʤʤʳ 
ʷʚʣʷʝʪʩʷ ʝʸ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ 
ʩʠʤʫʣʷʮʠʝʡ ʜʦʩʪʫʧʥʳʤ ʜʘʞʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ ʛʣʫʙʦʢʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ (ʩʤ. 
ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1.  ʇʨʠʤʝʨ ʩʦʟʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʣʘʥʘ ʢʚʘʨʪʠʨʳ  
ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʝʥ ʠ ʧʝʨʝʛʦʨʦʜʦʢ 

ɺʳʙʦʨ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʨʦʫʪʝʨʘ ʠ ʝʛʦ ʧʝʨʝʥʦʩ. ɺʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ʧʨʦʛʨʘʤʤʳ 
ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʨʦʫʪʝʨʘ ʥʘ ʧʣʘʥʝ ʧʦʤʝʱʝʥʠʷ. 
ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʨʘʟʤʝʩʪʠʪʴ ʨʦʫʪʝʨ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʢʚʘʨʪʠʨʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʣʝʛʢʦ ʧʝʨʝʥʝʩʪʠ ʝʛʦ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ 
ʧʦʟʠʮʠʠ ʨʦʫʪʝʨʘ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʩʠʛʥʘʣʘ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʧʦʤʝʱʝʥʠʷ (ʩʤ. ʨʠʩ. 2). 
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ʈʠʩ. 2. ɼʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʧʨʠʤʝʨ ʨʘʟʤʝʱʝʥʠʷ ʨʦʫʪʝʨʘ ʚ ʫʛʣʫ ʢʦʤʥʘʪʳ  
ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʝʨʝʥʦʩʘ ʚ ʮʝʥʪʨ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʨʳʪʠʷ. 

 

ʋʯʸʪ ʟʘʪʫʭʘʥʠʷ ʚʦʣʥ, ʦʪʨʘʞʝʥʠʷ ʠ ʥʘʣʦʞʝʥʠʷ. ɺ ʩʠʤʫʣʷʮʠʠ ʫʯʪʝʥʳ ʢʣʶʯʝʚʳʝ 
ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Wi-Fi ʩʠʛʥʘʣʘ. ʇʨʦʛʨʘʤʤʘ 
ʤʦʜʝʣʠʨʫʝʪ ʟʘʪʫʭʘʥʠʝ ʚʦʣʥ ʚ ʚʦʟʜʫʭʝ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʨʦʫʪʝʨʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʨʝʘʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʨʘʜʠʦʚʦʣʥ. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʝʪʩʷ ʦʪʨʘʞʝʥʠʝ ʩʠʛʥʘʣʘ ʦʪ 
ʩʪʝʥ, ʘ ʪʘʢʞʝ ʥʘʣʦʞʝʥʠʝ ʚʦʣʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʟʦʥʳ ʩ ʩʠʣʴʥʳʤ 
ʠ ʩʣʘʙʳʤ ʩʠʛʥʘʣʦʤ (ʩʤ. ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʇʦʢʘʟʘʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʟʘʪʫʭʘʥʠʷ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʦʪʨʘʞʝʥʠʷ ʦʪ ʩʪʝʥ, 
 ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʥʷʪʴ, ʢʘʢ ʵʪʠ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʧʦʢʨʳʪʠʝ. 

ʈʝʛʫʣʠʨʦʚʢʘ ʩʠʣʳ ʩʠʛʥʘʣʘ. ʇʨʦʛʨʘʤʤʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʣʫ ʩʠʛʥʘʣʘ ʨʦʫʪʝʨʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʤʦʱʥʦʩʪʴ 
ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʠ ʢʘʯʝʩʪʚʦ ʩʠʛʥʘʣʘ ʚ 
ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʧʦʤʝʱʝʥʠʷ. 

 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 
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1. ʎʝʣʴ ʧʨʦʝʢʪʘ: ʈʘʟʨʘʙʦʪʢʘ ʩʠʤʫʣʷʪʦʨʘ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ Wi-Fi ʩʠʛʥʘʣʦʚ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 
ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

2. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʚʳʛʦʜʳ: ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʣʫʯʰʠʪʩʷ ʢʘʯʝʩʪʚʦ ʠʥʪʝʨʥʝʪ-
ʩʦʝʜʠʥʝʥʠʷ, ʩʥʠʟʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʘʢʦʤ ʢʘʢ 
ʨʝʧʠʪʝʨʳ ʠʣʠ ʫʩʠʣʠʪʝʣʠ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʨʦʫʪʝʨʘ ʜʣʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ. ʇʨʦʝʢʪ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ, ʫʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 
ʧʦʤʝʱʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 
ʢʘʯʝʩʪʚʝʥʥʦʛʦ Wi-Fi-ʩʠʛʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʜʝʣʘʷ 
ʧʨʦʝʢʪ ʧʨʘʢʪʠʯʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 
 

ʇʨʝʜʣʦʞʝʥʠʝ ʧʦ ʚʥʝʜʨʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

1. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʦʪʢʨʳʚʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 
ʨʘʟʤʝʱʝʥʠʷ Wi-Fi ʨʦʫʪʝʨʦʚ ʚ ʧʦʤʝʱʝʥʠʷʭ. ɺ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ 
ʜʦʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʘ ʟʦʥʳ 
ʧʦʢʨʳʪʠʷ, ʥʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʣʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʪʠʤʘʣʴʥʳʝ ʪʦʯʢʠ ʜʣʷ 
ʫʩʪʘʥʦʚʢʠ ʨʦʫʪʝʨʘ, ʫʯʠʪʳʚʘʷ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ, ʤʘʪʝʨʠʘʣʳ 
ʩʪʝʥ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʤʝʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ 
ʩʠʛʥʘʣʘ ʠ ʫʩʪʨʘʥʠʪʴ ʩʣʝʧʳʝ ʟʦʥʳ. 

2. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʩ IoT-ʫʩʪʨʦʡʩʪʚʘʤʠ 
(ʫʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ) ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʕʪʦ 
ʧʦʟʚʦʣʠʪ ʩʠʩʪʝʤʝ ʜʠʥʘʤʠʯʝʩʢʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʠ ʯʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʙʠʣʴʥʦʝ ʧʦʢʨʳʪʠʝ ʚ ʫʤʥʳʭ ʜʦʤʘʭ ʩ ʨʘʩʪʫʱʠʤ ʯʠʩʣʦʤ ʫʩʪʨʦʡʩʪʚ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. Sandeep A.R., Shreyas Y., Seth S., Agarwal R., Sadashivappa G., çWireless 
Network Visualization and Indoor Empirical Propagation Model for a Campus WI-FI 
Networkè, World Academy of Science, Engineering and Technology 42 2008. 

2. WiFi Solver FDTD // ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
ru.bignox.com/appcenter/com-jasmcole-wifisolver-pc.html 

3.  TamoGraph Site Survey // ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
tamos.ru/products/wifi-site-survey/ 
 
 
 

ɸʋɼʀʆɻʀɼ ʇʆ ʋɼʆʄʃɽ: ʇʋʊɽʐɽʉʊɺʀɽ ʇʆ ɻʆʈʆɼʋ ʉ ʇʈʀʃʆɾɽʅʀɽʄ 

ɹʦʥʜʘʨʝʥʢʦ ɺʠʢʪʦʨʠʷ, ʀʚʘʥʦʚʘ ʄʠʨʦʩʣʘʚʘ 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩ ʥʝʚʝʨʦʷʪʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʣʶʜʠ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʦʙʨʘʱʘʶʪʩʷ ʢ ʮʠʬʨʦʚʳʤ ʨʝʩʫʨʩʘʤ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʦʚʳʭ ʚʧʝʯʘʪʣʝʥʠʡ. ɸʫʜʠʦʛʠʜʳ ð ʵʪʦ ʫʜʦʙʥʳʡ ʠ ʜʦʩʪʫʧʥʳʡ 
ʩʧʦʩʦʙ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʳʤʠ ʤʝʩʪʘʤʠ, ʫʟʥʘʪʴ ʠʭ ʠʩʪʦʨʠʶ ʠ ʢʫʣʴʪʫʨʫ. ʗ ʞʠʚʫ ʚ 
ʋʜʦʤʣʝ ʠ ʟʥʘʶ, ʯʪʦ ʤʦʡ ʣʶʙʠʤʳʡ ʛʦʨʦʜ ʩʦʩʪʦʠʪ ʚ ʩʦʶʟʝ ɸʪʦʤʥʳʭ ʛʦʨʦʜʦʚ. ʏʘʩʪʦ 
ʯʠʪʘʷ ʛʘʟʝʪʳ, ʣʠʩʪʘʷ ʩʚʦʜʢʫ ʥʦʚʦʩʪʝʡ, ʷ ʚʠʞʫ, ʯʪʦ ʚ ʛʦʨʦʜ ʧʨʠʝʟʞʘʝʪ ʤʥʦʛʦ ʛʦʩʪʝʡ. 
ʊʦʛʜʘ ʫ ʤʝʥʷ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ ʩʦʟʜʘʪʴ ʘʫʜʠʦʛʠʜ ʜʣʷ ʥʘʰʠʭ ʛʦʩʪʝʡ. ʄʦʡ ʧʨʦʝʢʪ 
ʘʢʪʫʘʣʝʥ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ: 

¶ ʈʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ʚ ʈʦʩʩʠʠ 
ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʃʶʜʠ ʠʱʫʪ ʥʦʚʳʝ ʠʥʪʝʨʝʩʥʳʝ ʤʝʩʪʘ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ, ʠ ʋʜʦʤʣʷ 
ʤʦʞʝʪ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ ʥʠʭ. ʇʨʦʝʢʪ ʧʦʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʪʫʨʠʩʪʦʚ ʚ ʛʦʨʦʜ, ʧʦʢʘʟʘʪʴ ʝʛʦ 
ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʠ ʫʥʠʢʘʣʴʥʳʝ ʤʝʩʪʘ. 

https://www.tamos.ru/products/wifi-site-survey/
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¶ ʉʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ɸʫʜʠʦʛʠʜ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʝ ʋʜʦʤʣʠ, ʯʪʦ ʧʦʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʠ ʧʝʨʝʜʘʪʴ ʙʫʜʫʱʠʤ ʧʦʢʦʣʝʥʠʷʤ 
ʟʥʘʥʠʷ ʦ ʧʨʦʰʣʦʤ ʛʦʨʦʜʘ. 

¶ ʋʜʦʙʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 
ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʦʨʦʜʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠ ʚ ʣʶʙʦʤ ʤʝʩʪʝ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʦ 
ʜʣʷ ʪʝʭ, ʢʪʦ ʥʝ ʤʦʞʝʪ ʠʣʠ ʥʝ ʭʦʯʝʪ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʠʟʫʯʝʥʠʝ ʧʫʪʝʚʦʜʠʪʝʣʝʡ ʠ ʢʘʨʪ. 

¶ ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʦʥʪʝʥʪʘ. ʇʨʦʝʢʪ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʘʫʜʠʦʛʠʜʳ ʧʦ 
ʨʘʟʣʠʯʥʳʤ ʪʝʤʘʤ: ʠʩʪʦʨʠʷ ʛʦʨʦʜʘ, ʢʫʣʴʪʫʨʘ, ʘʨʭʠʪʝʢʪʫʨʘ, ʧʨʠʨʦʜʘ ʠ ʪ.ʜ. ʕʪʦ ʧʦʟʚʦʣʠʪ 
ʢʘʞʜʦʤʫ ʥʘʡʪʠ ʯʪʦ-ʪʦ ʠʥʪʝʨʝʩʥʦʝ ʜʣʷ ʩʝʙʷ. 

¶ ɺʦʚʣʝʯʝʥʠʝ ʤʦʣʦʜʸʞʠ. ʇʨʦʝʢʪ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʤʦʣʦʜʸʞʴ, ʢʦʪʦʨʘʷ 
ʠʥʪʝʨʝʩʫʝʪʩʷ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʭʦʯʝʪ ʫʟʥʘʪʴ ʙʦʣʴʰʝ ʦ ʩʚʦʸʤ ʛʦʨʦʜʝ. ʕʪʦ 
ʧʦʤʦʞʝʪ ʚʦʩʧʠʪʘʪʴ ʫ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʣʶʙʦʚʴ ʢ ʨʦʜʥʦʤʫ ʢʨʘʶ ʠ ʝʛʦ ʠʩʪʦʨʠʠ.  

ʇʨʦʙʣʝʤʘ: ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚʩʝ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʤʘʩʩʦʚʦ ʧʦʩʝʱʘʶʪʩʷ 
ʪʫʨʠʩʪʘʤʠ ʠʤʝʶʪ ʘʫʜʠʦʛʠʜʳ. ɺ ʤʦʝʤ ʛʦʨʦʜʝ ʪʦʞʝ ʥʝ ʤʘʣʦ ʛʦʩʪʝʡ, ʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 
ʠʩʪʦʨʠʝʡ ʥʘʰʠʭ ʤʝʩʪ ʤʦʛʫʪ ʥʝ ʚʩʝ.  

ʆʙʲʝʢʪ: ʘʫʜʠʦʛʠʜ ʧʦ ʛʦʨʦʜʫ ʋʜʦʤʣʷ.  
ʇʨʝʜʤʝʪ: ʠʩʪʦʨʠʯʝʩʢʠʝ ʤʝʩʪʘ ʛʦʨʦʜʘ ʋʜʦʤʣʷ. 
ʎʝʣʴ: ʩʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʘʫʜʠʦʛʠʜʘ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʛʦʩʪʠ 

ʛʦʨʦʜʘ ʫʟʥʘʶʪ ʝʛʦ ʣʫʯʰʝ.  
ɿʘʜʘʯʠ:  
1. ʀʟʫʯʠʪʴ ʤʘʪʝʨʠʘʣ ʦ ʢʫʣʴʪʫʨʥʦʤ ʥʘʩʣʝʜʠʠ ʠ ʧʘʤʷʪʥʳʭ ʤʝʩʪʘʭ ʤʦʝʛʦ ʛʦʨʦʜʘ. 
2. ʉʜʝʣʘʪʴ ʬʦʪʦ ʠ ʘʫʜʠʦʟʘʧʠʩʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʘʫʜʠʦʛʠʜʘ. 
3. ʈʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪʳ ʩʦʟʜʘʥʠ ̫ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʚrʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʡr. 
4. ʈʘʟʤʝʩʪʠʪʴ ʛʦʪʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ. 
 
ʇʨʦʝʢʪ çɸʫʜʠʦʛʠʜ ʧʦ ʋʜʦʤʣʝè ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ 

ʘʫʜʠʦʛʠʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʩʪʦʨʠʝʡ, ʢʫʣʴʪʫʨʦʡ ʠ 
ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʛʦʨʦʜʘ ʋʜʦʤʣʷ. ʇʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ, ʝʩʣʠ 
ʙʫʜʫʪ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʸʞʥʫʶ ʨʘʙʦʪʫ 
ʧʨʠʣʦʞʝʥʠʷ ʠ ʝʛʦ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʊʘʢʞʝ ʚʘʞʥʦ 
ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʢʦʥʪʝʥʪʘ ʠ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʡ. 

2. ʌʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʨʦʝʢʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʪʘʙʠʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʢʨʳʪʴ ʨʘʩʭʦʜʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʧʨʦʜʚʠʞʝʥʠʝ ʠ 
ʧʦʜʜʝʨʞʢʫ ʧʨʠʣʦʞʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʧʦʥʩʦʨʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʧʘʨʪʥʸʨʩʪʚʦ ʩ 
ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠʣʠ ʧʨʦʜʘʞʘ ʨʝʢʣʘʤʳ. ʄʦʡ ʧʨʦʝʢʪ ʙʳʣ ʩʦʟʜʘʥ ʙʝʟ 
ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ, ʟʘ ʩʯʝʪ ʚʦʣʦʪʝʨʩʪʚʘ. 

3. ʄʘʨʢʝʪʠʥʛʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʚʝʩʪʠ ʵʬʬʝʢʪʠʚʥʫʶ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʢʘʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 
ʨʝʢʣʘʤʫ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʥʘ ʤʝʩʪʥʳʭ ʩʘʡʪʘʭ ʠ ʚ ʉʄʀ. ʊʘʢʞʝ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ 
ʧʨʦʤʦ-ʘʢʮʠʠ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ. 

4. ʉʦʮʠʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ 
ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ ʛʦʨʦʜʘ. ʆʥ ʜʦʣʞʝʥ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʪʫʨʠʟʤʘ, ʦʙʨʘʟʦʚʘʥʠʷ 
ʠ ʢʫʣʴʪʫʨʳ ʚ ʋʜʦʤʣʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʳ 
ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

5. ʂʫʣʴʪʫʨʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʨʦʝʢʪ ʜʦʣʞʝʥ ʫʚʘʞʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ ʢʫʣʴʪʫʨʥʦʝ 
ʥʘʩʣʝʜʠʝ ʛʦʨʦʜʘ. ɸʫʜʠʦʛʠʜʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʥʳʭ ʪʨʘʜʠʮʠʷʭ, 
ʦʙʳʯʘʷʭ ʠ ʠʩʪʦʨʠʠ. 

6. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʘʜʘʧʪʘʮʠʷ. ɺʘʞʥʦ ʥʘʣʘʜʠʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʦʪʟʳʚʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʨʠʣʦʞʝʥʠʷ. 
ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʝ ʠ 
ʫʣʫʯʰʘʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ. 
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7. ʇʘʨʪʥʸʨʩʪʚʦ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 
ʤʫʟʝʷʤʠ, ʛʘʣʝʨʝʷʤʠ ʠ ʜʨʫʛʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʤʦʞʝʪ ʧʦʤʦʯʴ ʧʨʦʝʢʪʫ ʧʦʣʫʯʠʪʴ 
ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʨʝʩʫʨʩʳ. ʇʘʨʪʥʸʨʩʪʚʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʤʝʥʫ 
ʦʧʳʪʦʤ ʠ ʟʥʘʥʠʷʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʝʢʪʘ çɸʫʜʠʦʛʠʜ ʧʦ ʋʜʦʤʣʝè ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ 
ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ çɸʫʜʠʦʛʠʜ ʧʦ ʋʜʦʤʣʝè ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʥʝʩʢʦʣʴʢʠʭ ʘʩʧʝʢʪʘʭ: 

1. ʈʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ. ʇʨʦʝʢʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʲʝʟʜʥʦʛʦ 
ʪʫʨʠʟʤʘ, ʧʨʠʚʣʝʯʝʥʠʶ ʪʫʨʠʩʪʦʚ ʚ ʛʦʨʦʜ ʋʜʦʤʣʷ. ɸʫʜʠʦʛʠʜʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʭ, ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʝ ʛʦʨʦʜʘ, ʯʪʦ ʤʦʞʝʪ 
ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ. 

2. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʩʚʝʱʝʥʠʝ. ʇʨʦʝʢʪ ʧʦʤʦʛʘʝʪ ʧʨʦʩʚʝʱʘʪʴ ʞʠʪʝʣʝʡ ʠ ʛʦʩʪʝʡ 
ʛʦʨʦʜʘ ʦʙ ʠʩʪʦʨʠʠ, ʢʫʣʴʪʫʨʝ ʠ ʛʝʦʛʨʘʬʠʠ ʋʜʦʤʣʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 
ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʫʚʘʞʝʥʠʷ ʢ ʤʝʩʪʥʦʤʫ ʥʘʩʣʝʜʠʶ. 

3. ʇʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ. ʋʩʧʝʰʥʳʡ ʧʨʦʝʢʪ ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʵʢʦʥʦʤʠʢʫ ʛʦʨʦʜʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʤʫ 
ʨʘʟʚʠʪʠʶ. 

4. ʋʢʨʝʧʣʝʥʠʝ ʙʨʝʥʜʘ ʛʦʨʦʜʘ. ɸʫʜʠʦʛʠʜʳ ʧʦʤʦʛʘʶʪ ʫʢʨʝʧʠʪʴ ʙʨʝʥʜ ʛʦʨʦʜʘ ʢʘʢ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʮʝʥʪʨʘ. 

5. ʉʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʇʨʦʝʢʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ 
ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʛʦʨʦʜʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ 
ʠʩʪʦʨʠʠ ʠ ʪʨʘʜʠʮʠʷʭ. 

 ʇʨʦʝʢʪ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʦʜʦʣʞʝʥʠʝ, ʚʝʜʴ ʚ ʢʘʞʜʳʡ ʰʢʦʣʴʥʠʢ ʤʦʞʝʪ ʩʜʝʣʘʪʴ 
ʪʘʢʦʝ ʞʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʚʦʝʛʦ ʛʦʨʦʜʘ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʫ ʤʝʥʷ ʚʦʟʥʠʢʣʦ ʞʝʣʘʥʠʝ ʟʘʥʠʤʘʪʴʩʷ 
ʠʟʫʯʝʥʠʝʤ ʠʩʪʦʨʠʠ ʩʚʦʝʛʦ ʛʦʨʦʜʘ, ʷ ʫʟʥʘʣʘ ʤʥʦʛʦ ʥʦʚʦʛʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʫʨʦʢʘʭ 
ʠʩʪʦʨʠʠ, ʢʨʘʝʚʝʜʝʥʠʷ ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ ʠʩʪʦʨʠʡ, ʧʦ ʧʨʠʤʝʨʫ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʤʦʞʥʦ 
ʩʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʤʫʟʝʝʚ. ʇʨʦʝʢʪ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʤʝʩʪʘʭ:  

1. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʛʦʨʦʜʘ ʠ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʈʘʟʤʝʱʝʥʠʝ 
ʘʫʜʠʦʛʠʜʦʚ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʚ ʝʛʦ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ 
ʨʘʩʩʳʣʢʘʭ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʧʨʦʝʢʪ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

2. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʤʝʩʪʥʳʤʠ ʉʄʀ. ʇʫʙʣʠʢʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦ ʧʨʦʝʢʪʝ ʚ 
ʤʝʩʪʥʳʭ ʛʘʟʝʪʘʭ, ʞʫʨʥʘʣʘʭ, ʨʘʜʠʦʩʪʘʥʮʠʷʭ ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʥʘʣʘʭ ʧʦʤʦʞʝʪ 
ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʝʢʪʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʸʤ ʩʨʝʜʠ ʞʠʪʝʣʝʡ 
ʛʦʨʦʜʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʫʨʠʩʪʦʚ. 

3. ʇʘʨʪʥʸʨʩʪʚʦ ʩ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʘʛʝʥʪʩʪʚʘʤʠ. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 
ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʬʠʨʤʘʤʠ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʶʪ ʧʦʝʟʜʢʠ ʚ ʋʜʦʤʣʶ, ʧʦʟʚʦʣʠʪ ʚʢʣʶʯʠʪʴ 
ʘʫʜʠʦʛʠʜ ʚ ʠʭ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʪʫʨʠʩʪʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʫʩʣʫʛʫ. 

4. ʈʘʟʤʝʱʝʥʠʝ ʚ ʛʦʩʪʠʥʠʮʘʭ ʠ ʦʪʝʣʷʭ. ʇʨʝʜʣʦʞʝʥʠʝ ʘʫʜʠʦʛʠʜʘ ʛʦʩʪʷʤ ʛʦʨʦʜʘ 
ʯʝʨʝʟ ʛʦʩʪʠʥʠʮʳ ʠ ʦʪʝʣʠ ʤʦʞʝʪ ʩʪʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʧʦʩʝʱʝʥʠʷ 
ʠʥʪʝʨʝʩʥʳʭ ʤʝʩʪ ʋʜʦʤʣʠ. 

5. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʯʝʨʝʟ ʤʘʛʘʟʠʥʳ ʧʨʠʣʦʞʝʥʠʡ. ʈʘʟʤʝʱʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʩ 
ʘʫʜʠʦʛʠʜʦʤ ʚ ʧʦʧʫʣʷʨʥʳʭ ʤʘʛʘʟʠʥʘʭ ʧʨʠʣʦʞʝʥʠʡ ʩʜʝʣʘʝʪ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ 
ʩʢʘʯʠʚʘʥʠʷ ʥʘ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʝʛʦ ʧʨʦʝʢʪʘ. ʇʨʝʞʜʝ 
ʚʩʝʛʦ, ʥʘʣʠʯʠʝ ʠʥʪʝʨʥʝʪʘ, ʢʦʤʧʴʶʪʝʨʘ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʩʦʙʳʝ ʥʘʚʳʢʠ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝ ʪʨʝʙʫʶʪʩʷ, ʩ ʧʨʦʝʢʪʦʤ ʩʧʨʘʚʠʪʩʷ ʜʘʞʝ ʰʢʦʣʴʥʠʢ. ɺʪʦʨʳʤ 
ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʠʤʥʘʟʠʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɸ ʪʨʝʪʴʝ, 
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ʵʪʦ ʩʦʙʩʪʚʝʥʥʦʝ ʞʝʣʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʨʦʜʠʪʝʣʝʡ. ʋʤʝʥʠʝ ʩʦʟʜʘʚʘʪʴ ʤʦʙʠʣʴʥʳʝ 
ʧʨʠʣʦʞʝʥʠʷ ï ʥʦʚʦʝ ʚʝʷʥʠʝ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʫʤʝʥʠʝʤ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ 
ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʦʡ ʧʨʦʝʢʪ. 

 
 
 

ʉʆɿɼɸʅʀɽ ʄɸʂɽʊɸ ɿɼɸʅʀʗ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉʆɺʈɽʄɽʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ 3D-ʇɽʏɸʊʀ 

ɺʘʩʠʣʴʝʚʘ ɸʥʘʩʪʘʩʠʷ 

ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ31è, 10 ʢʣʘʩʩ, ʛ. ʂʫʨʛʘʥ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʠʙʠʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʥʜʨʝʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʩʪʦʨʠʠ  
ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʷ ʄɹʆʋ çɻʠʤʥʘʟʠʷ ˉ31è 

ʂʦʥʩʫʣʴʪʘʥʪ: ɼʫʙʠʥʢʠʥ ɸʣʝʢʩʝʡ ʉʝʨʛʝʝʚʠʯ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɼʊ çʂʚʘʥʪʦʨʠʫʤè 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʤ ʘʨʭʠʪʝʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʜʠʥʘʤʠʯʥʳʭ ʠ 
ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ ʦʙʣʘʩʪʝʡ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʠʟʘʡʥʘ, ʯʪʦ ʧʦʙʫʞʜʘʝʪ 
ʘʨʭʠʪʝʢʪʦʨʦʚ ʧʨʠʙʝʛʘʪʴ ʢ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 3D.  3D-
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 3D-ʧʝʯʘʪʴ ʩʝʡʯʘʩ ʘʢʪʠʚʥʦ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ 
ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʦʙʣʝʛʯʠʪʴ ʠ ʫʩʢʦʨʠʪʴ ʩʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʧʨʠʙʦʨʦʚ ʠʣʠ 
ʤʘʰʠʥ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʩʜʝʣʘʪʴ ʥʘ ʦʙʳʯʥʳʭ ʩʪʘʥʢʘʭ. ʊʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʥʘʧʝʯʘʪʘʪʴ ʘʢʩʝʩʩʫʘʨʳ ʠ ʩʫʚʝʥʠʨʳ, ʥʘʧʨʠʤʝʨ, ʩʪʘʪʫʵʪʢʠ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʤʳ ʚʠʜʠʤ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D-
ʧʝʯʘʪʠ ʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʛʜʝ 3D-ʧʝʯʘʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʬʠʨʤʘʤʠ ʜʣʷ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʙʫʜʫʱʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʟʘʢʘʟʯʠʢʫ ʧʨʦʝʢʪʘ, ʪʝʭʥʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʠ ʢʣʠʝʥʪʘʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 
ʢʘʨʢʘʩ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʰʝʜʝʚʨʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ, ʚʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ 
ʢʦʨʨʝʢʪʠʚʳ ʜʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺʳʙʨʘʥʥʘʷ ʥʘʤʠ ʪʝʤʘ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ 3D-
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʝʨʝʜʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
ʦʩʦʙʝʥʥʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʘʨʭʠʪʝʢʪʫʨʫ. ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʚ 
ʦʙʣʘʩʪʠ ʤʘʢʝʪʠʨʦʚʘʥʠʷ ʠ ʨʘʙʦʪʳ ʩ 3D-ʧʝʯʘʪʴʶ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʥʘʜʦʙʷʪʩʷ ʧʨʠ 
ʦʙʫʯʝʥʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʚʫʟʝ ʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 
ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   

ʊʨʘʜʠʮʠʦʥʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʦʜʝʣʝʡ ï ʵʪʦ ʨʫʯʥʦʝ ʨʝʤʝʩʣʦ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ 
ʩʝʙʷ ʨʘʙʦʪʫ ʩ ʪʘʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʢʘʢ ʜʝʨʝʚʦ, ʢʝʨʘʤʠʢʘ, ʢʘʨʪʦʥ ʠʣʠ ʛʣʠʥʘ, ʯʪʦ ʤʦʞʝʪ 
ʟʘʥʠʤʘʪʴ ʦʯʝʥʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʝʛʦʜʥʷ ʞʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʪʫʜʠʠ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ 
ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʬʨʝʟʝʨʥʳʝ ʩʪʘʥʢʠ ʩ ʏʇʋ, ʣʘʟʝʨʥʳʝ 
ʨʝʟʘʢʠ ʠ 3D-ʧʨʠʥʪʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʙʦʯʝʡ ʩʠʣʝ ʠ 
ʫʩʢʦʨʠʪʴ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ. ʉʪʨʦʠʪʝʣʴʥʳʡ ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ: ʦʪ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

 ɻʣʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʤʘʢʝʪ ï ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ 
ʚ ʫʤʝʥʴʰʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʠʣʠ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʣʠʰʸʥʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 
ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ ʚ 
ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʨʠʛʠʥʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝʦʧʨʘʚʜʘʥʥʦ ʜʦʨʦʛʦ, 
ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ ʤʘʢʝʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʠʭ ʨʦʣʠ, ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʘʢʝʪʦʚ ʚ 
ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʠʩʧʦʣʴʟʫʶʪ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʯʝʨʪʝʞʠ - ʦʩʥʦʚʥʳʝ 
ʛʨʘʬʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʛʜʝ ʧʨʠʚʝʜʝʥʳ ʦʙʲʝʤʥʦ-
ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʟʜʘʥʠʡ, ʠʭ ʢʦʥʩʪʨʫʢʮʠʷ, ʦʪʜʝʣʢʘ ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
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ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʧʨʦʝʢʪ, ʘ ʚ ʯʘʩʪʥʦʩʪʠ ʝʛʦ ʛʣʘʚʥʳʡ ʵʣʝʤʝʥʪ - ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʤʘʢʝʪ 
ʚʦʩʪʨʝʙʦʚʘʥ ʚ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʙʶʨʦ. ɸ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ 
ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʚʠʜʳ ʤʘʢʝʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʧʨʠ 
ʧʦʤʦʱʠ 3D-ʧʝʯʘʪʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D-ʤʦʜʝʣʝʡ. 
ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʨʘʟʣʠʯʥʘ: ʠʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ, ʬʠʣʴʤʳ ʠ ʘʥʠʤʘʮʠʷ, 
ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʜʠʟʘʡʥ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʥʞʝʥʝʨʠʷ, ʤʝʜʠʮʠʥʘ ʠ ʥʘʫʢʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ 
ʤʘʨʢʝʪʠʥʛ. ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʷʚʣʷʶʪʩʷ ʂʦʤʧʘʩ-3D ʠ Blender. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 3D-ʧʝʯʘʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʘʨʭʠʪʝʢʪʦʨʘʤ ʠ ʩʦʟʜʘʪʝʣʷʤ 
ʤʦʜʝʣʝʡ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ: 

¶ ʋʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʤʦʜʝʣʠ. 
¶ ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʯʝʨʪʝʞʠ ʉɸʇʈ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʬʠʟʠʯʝʩʢʠʝ 3D-ʤʦʜʝʣʠ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʦʯʥʦʩʪʠ. 
¶ ʈʘʟʨʘʙʦʪʘʪʴ ʩʣʦʞʥʳʝ ʜʝʪʘʣʠ, ʢʦʪʦʨʳʝ ʙʳʣʦ ʙʳ ʪʨʫʜʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ 

ʠʟʛʦʪʦʚʠʪʴ ʚʨʫʯʥʫʶ. 
¶ ʋʧʨʦʩʪʠʪʴ ʦʙʱʝʥʠʝ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ 

ʙʳʣʦ ʙʳ ʪʨʫʜʥʦ ʧʝʨʝʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʙʳʯʥʳʭ 2D-ʯʝʨʪʝʞʝʡ. 
¶ ʋʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʜʠʟʘʡʥʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ. 
 ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 3D-ʧʝʯʘʪʠ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʤʦʜʝʣʝʡ 

ʷʚʣʷʶʪʩʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʷ (SLA), ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʦʜʦʤ ʥʘʧʣʘʚʣʝʥʠʷ (FDM), 
ʩʝʣʝʢʪʠʚʥʦʝ ʣʘʟʝʨʥʦʝ ʩʧʝʢʘʥʠʝ (SLS) ʠ ʨʘʩʧʳʣʝʥʠʝ ʩʚʷʟʫʶʱʝʛʦ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʤʘʢʝʪʘ ʜʣʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʝʡ 
ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʙʠʚʘʪʴ ʤʦʜʝʣʴ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ. 
3D-ʧʨʠʥʪʝʨʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʤʦʛʘʶʪ ʠʟʙʝʞʘʪʴ ʪʘʢʦʛʦ çʜʨʦʙʣʝʥʠʷè, ʩʦʢʨʘʪʠʪʴ 
ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʤʘʢʝʪʘ, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʘʷ ʩʙʦʨʢʘ ʚʩʝ ʞʝ ʪʨʝʙʫʝʪʩʷ. 

ʇʦʩʣʝ ʧʝʯʘʪʠ ʜʝʪʘʣʠ ʩʙʦʨʢʠ ʤʦʞʥʦ ʣʝʛʢʦ ʩʦʝʜʠʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʭʠʤʠʯʝʩʢʦʡ 
ʘʜʛʝʟʠʠ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʙʦʨʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 3D-ʧʝʯʘʪʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʤʘʪʝʨʠʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʜʘʞʝ ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʰʘʛʦʚʦ ʧʨʦʮʝʩʩ ʥʘʰʝʡ ʨʘʙʦʪʳ.  
ʐʘʛ 1. ɺʳʙʦʨ ʟʜʘʥʠʷ, ʤʘʢʝʪ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʠʟʛʦʪʦʚʣʝʥ.  ʅʘʰ ʚʳʙʦʨ ʦʩʪʘʥʦʚʠʣʩʷ 

ʥʘ ʦʜʥʦʤ ʠʟ ʞʠʣʳʭ ʟʜʘʥʠʡ ʛ. ɺʦʣʛʦʛʨʘʜʘ  
 ʐʘʛ 2. ɺʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʘ ʟʜʘʥʠʷ ʙʝʟ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʧʣʘʥʠʨʦʚʢʠ ʢʚʘʨʪʠʨ, 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʟʜʘʥʠʷ.              
ʐʘʛʠ 3,4 ʠ 5. ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ 3D-ʤʦʜʝʣʴʶ ʚ ʧʨʦʛʨʘʤʤʝ çʂʦʤʧʘʩ-3Dè, ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʨʢʘʩ ʟʜʘʥʠʷ, ʟʘʪʝʤ ʢʨʳʰʘ, ʦʢʥʘ ʠ ʵʨʢʝʨʥʳʝ ʙʘʣʢʦʥʳ.  
ʐʘʛʠ 6 ʠ 7. ɼʦʙʘʚʣʝʥʠʝ ʵʪʘʞʝʡ ʚ ʟʜʘʥʠʠ, ʧʨʦʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ ʥʘ ʦʙʦʨʦʪʥʦʡ 

ʩʪʦʨʦʥʝ ʟʜʘʥʠʷ. ʇʨʦʩʤʦʪʨ ʛʦʪʦʚʦʡ 3D-ʤʦʜʝʣʠ ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ. ʉʦʟʜʘʥʠʝ 
ʩʝʯʝʥʠʷ ʧʦ ʩʝʨʝʜʠʥʝ ʟʜʘʥʠʷ. ʈʘʟʜʝʣʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʜʚʝ ʯʘʩʪʠ. ɻʦʪʦʚʳʝ ʯʘʩʪʠ ʟʜʘʥʠʷ 
ʟʘʥʦʩʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ 3D-ʧʝʯʘʪʠ.  

ʐʘʛʠ 8 ʠ 9. ɺʳʙʦʨ ʮʚʝʪʘ ʧʣʘʩʪʠʢʘ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʣʘʩʪʠʢʘ ʥʘ ʧʨʠʥʪʝʨʳ. ɿʘʧʫʩʢ 
ʧʝʯʘʪʠ ʤʦʜʝʣʝʡ ʥʘ 3D-ʧʨʠʥʪʝʨʝ, ʦʙʨʘʙʦʪʢʘ ʛʦʪʦʚʳʭ ʜʝʪʘʣʝʡ.  

ʐʘʛ 10.  ʄʘʢʝʪ ʟʜʘʥʠʷ ʛʦʪʦʚ!  
ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʳ ʫʟʥʘʣʠ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʤʘʢʝʪ ʩʝʡʯʘʩ ʚʦʩʪʨʝʙʦʚʘʥ ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʙʶʨʦ, ʘ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ 
ʤʘʢʝʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʠʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ ʜʘʞʝ ʩʦ 
ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʝʡ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʤʦʛʘʝʪ ʫʩʢʦʨʠʪʴ ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 
ʤʘʢʝʪʦʚ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʚʠʜʳ ʤʘʢʝʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ 3D-ʧʝʯʘʪʠ. 

ɺ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 
ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3D-ʧʝʯʘʪʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. ʅʘ 
ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʪʘʢʦʝ ʘʨʭʠʪʝʢʪʫʨʥʳʡ 
ʤʘʢʝʪ, ʢʘʢ ʦʥ ʩʦʟʜʘʸʪʩʷ ʠ ʥʘʩʢʦʣʴʢʦ ʚʘʞʝʥ ʜʣʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʙʶʨʦ ʚ ʥʘʩʪʦʷʱʝʝ 
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ʚʨʝʤʷ. ɸ ʪʘʢʞʝ ʫʟʥʘʣʠ ʦʙ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʘʨʭʠʪʝʢʪʫʨʝ. 
ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 3D-ʧʝʯʘʪʠ. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʳ ʧʨʠʩʪʫʧʠʣʠ ʢ ʧʦʰʘʛʦʚʦʡ ʨʘʙʦʪʝ 
ʥʘʜ ʩʘʤʠʤ ʤʘʢʝʪʦʤ ʚʳʙʨʘʥʥʦʛʦ ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
çʂʦʤʧʘʩ-3Dè. ɺʩʝʛʦ ʟʘ 10 ʰʘʛʦʚ ʙʳʣ ʩʦʟʜʘʥ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʤʘʢʝʪ ʞʠʣʦʛʦ ʟʜʘʥʠʷ, 
ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʛʦʨʦʜʝ ɺʦʣʛʦʛʨʘʜʝ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʥʘʰʘ ʛʠʧʦʪʝʟʘ 
ʧʦʜʪʚʝʨʜʠʣʘʩʴ. 

ɼʘʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 
ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʜʝʡʩʪʚʫʶʱʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʥʝ ʟʥʘʢʦʤʳʭ ʩ 
ʪʝʭʥʦʣʦʛʠʝʡ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɸ ʪʘʢʞʝ ʫʯʘʱʠʤʩʷ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʶʪ ʩʚʷʟʘʪʴ ʩʚʦʝ 
ʙʫʜʫʱʝʝ ʩ ʘʨʭʠʪʝʢʪʫʨʦʡ ʨʦʜʥʦʛʦ ʛʦʨʦʜʘ. 

ɺ ʙʫʜʫʱʝʤ ʥʘʤ ʙʳ ʭʦʪʝʣʦʩʴ ʨʘʟʚʠʚʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 3D-
ʧʝʯʘʪʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʤʘʢʝʪʳ ʟʜʘʥʠʡ ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʧʨʦʱʝ. 
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ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ɸʉʉʀʉʊɽʅʊ  

ɼʃʗ ɸɼɸʇʊʀɺʅʆɻʆ ʏʊɽʅʀʗ ʀ ɸʅɸʃʀɿɸ ʊɽʂʉʊʆɺ çAiFinaè 
 ɺʳʩʦʮʢʦʚ ɽʛʦʨ 

ʄɸʆʋ ɸʥʛʘʨʩʢʠʡ ʣʠʮʝʡ ˉ2 ʠʤ. ʄ.ʂ. ʗʥʛʝʣʷ, 10 ʢʣʘʩʩ, ʛ. ɸʥʛʘʨʩʢ  
ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʘʪʦʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ,  

ʄɸʆʋ ɸʥʛʘʨʩʢʠʡ ʣʠʮʝʡ ˉ2 ʠʤ. ʄ.ʂ. ʗʥʛʝʣʷ 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʯʪʝʥʠʝ ʢʥʠʛ ʪʝʨʷʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ. ʇʦ ʜʘʥʥʳʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʘʥʠʝʡ Mediascope, 13% ʫʯʝʥʠʢʦʚ ʟʘ ʧʦʩʣʝʜʥʠʝ ʰʝʩʪʴ 
ʤʝʩʷʮʝʚ ʥʝ ʧʨʦʯʠʪʘʣʠ ʥʠ ʦʜʥʦʡ ʢʥʠʛʠ. 38% ʦʧʨʦʰʝʥʥʳʭ ʧʨʦʯʠʪʘʣʠ ʦʪ ʦʜʥʦʡ ʜʦ ʪʨʸʭ ʢʥʠʛ, 
ʘ 20% ð ʦʪ ʯʝʪʳʨʸʭ ʜʦ ʰʝʩʪʠ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʷʚʣʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʘʪʦʚ 
ʧʦʪʨʝʙʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʳʭ ʨʘʟʚʣʝʯʝʥʠʡ.  
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 ʇʨʦʝʢʪ çAiFinaè ʧʨʝʜʣʘʛʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ, ʦʙʲʝʜʠʥʷʶʱʝʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʫʤʤʘʨʠʟʘʮʠʶ, ʩʪʠʣʠʟʘʮʠʶ, ʛʝʥʝʨʘʮʠʶ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʩʠʥʪʝʟ ʨʝʯʠ, 
ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʯʪʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʨʘʟʚʠʪʠʶ ʢʦʛʥʠʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʦʚʳʰʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ, 
ʦʩʦʙʝʥʥʦ ʩʨʝʜʠ ʤʦʣʦʜʸʞʠ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ 

ʎʝʣʴ: cʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʘʜʘʧʪʠʨʫʝʪ ʪʝʢʩʪʦʚʳʡ ʢʦʥʪʝʥʪ, ʛʝʥʝʨʠʨʫʝʪ 
ʚʠʟʫʘʣʴʥʳʝ ʠ ʘʫʜʠʦ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɿʘʜʘʯʠ: 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʩʫʤʤʘʨʠʟʘʮʠʠ ʠ ʩʪʠʣʠʟʘʮʠʠ ʪʝʢʩʪʘ. 

¶ ʀʥʪʝʛʨʠʨʦʚʘʪʴ ʤʦʜʫʣʠ ʛʝʥʝʨʘʮʠʠ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ. 

¶ ʆʙʝʩʧʝʯʠʪʴ ʠʥʪʫʠʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʥʘʩʪʨʦʝʢ. 

¶ ʇʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʩ ʫʯʸʪʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 
 
ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʦʥʘʣ 
¶ ɻʝʥʝʨʘʮʠʷ ʠʣʣʶʩʪʨʘʮʠʡ ʢ ʪʝʢʩʪʫ 
¶ ɸʜʘʧʪʘʮʠʷ ʩʪʠʣʠʩʪʠʢʠ ʪʝʢʩʪʘ 
¶ ʆʟʚʫʯʢʘ ʢʥʠʛ 
¶ ʃʠʜʝʨʙʦʨʜʳ ʠ ʩʦʨʝʚʥʦʚʘʥʠʷ 
¶ ʇʦʜʙʦʨ ʢʥʠʛ ʧʦ ʠʥʪʝʨʝʩʘʤ 
¶ ʏʘʪ-ʙʦʪ ʩ ʦʪʚʝʪʘʤʠ ʥʘ ʚʦʧʨʦʩʳ ʧʦ ʪʝʢʩʪʫ 
¶ ɻʝʥʝʨʘʮʠʷ ʪʝʩʪʦʚ ʧʦ ʧʨʦʯʠʪʘʥʥʳʤ ʢʥʠʛʘʤ 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ 

ʀʟʫʯʝʥʠʝ ʨʝʰʝʥʠʡ (PDFAI.io, File GPT, My Reader, çʄʘʩʪʝʨʩʢʘʷ ʟʥʘʥʠʡè) 
ʚʳʷʚʠʣʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʨʝʰʘʶʪ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, 
ʩʫʤʤʘʨʠʟʘʮʠʶ ʠʣʠ ʛʝʥʝʨʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʦ çAiFinaè ï ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʦʜʭʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ LLM-ʤʦʜʝʣʠ ʠ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, 
ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʲʝʜʠʥʠʪʴ ʦʙʨʘʙʦʪʢʫ ʪʝʢʩʪʘ, ʚʠʟʫʘʣʴʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʦʟʚʫʯʠʚʘʥʠʝ 
ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ. 

ʇʘʨʘʤʝʪʨ PDFAi.io FileGPT Myreader 
ʄʘʩʪʝʨʩʢʘʷ 
ʟʥʘʥʠʡ 

ɺ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ + + + - 

ʉʦʢʨʘʱʝʥʠʝ ʪʝʢʩʪʘ - - - + 

ʀʟʤʝʥʝʥʠʷ ʪʝʢʩʪʘ - - - - 

ʈʘʙʦʪʘ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ + + + - 

ʊʝʩʪʳ - - - - 

ʆʪʚʝʪ-ʚʦʧʨʦʩ / ʢʦʥʩʧʝʢʪʳ + + + + 

ɸʫʜʠʦ / ʢʘʨʪʠʥʢʠ - - - - 

 
ʆʧʠʩʘʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ 

ï ʇʦʪʨʝʙʠʪʝʣʠ: ʰʢʦʣʴʥʠʢʠ, ʩʪʫʜʝʥʪʳ, ʣʶʙʠʪʝʣʠ ʯʪʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʠ 
ʮʠʬʨʦʚʳʭ ʙʠʙʣʠʦʪʝʢ.  

ï ɿʘʢʘʟʯʠʢʠ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʙʠʙʣʠʦʪʝʢʠ, ʠʟʜʘʪʝʣʴʩʪʚʘ. 
ï ʉʪʝʡʢʭʦʣʜʝʨʳ: ʨʘʟʨʘʙʦʪʯʠʢʠ, ʠʥʚʝʩʪʦʨʳ, IT-ʧʘʨʪʥʸʨʳ. 
 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ï ʄʘʪʝʨʠʘʣʳ: ʣʠʪʝʨʘʪʫʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʫʯʝʙʥʳʝ ʚʳʙʦʨʢʠ ʜʣʷ ʦʙʫʯʝʥʠʷ 
LLM-ʤʦʜʝʣʠ. 
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ï ʄʝʪʦʜʳ: ʘʣʛʦʨʠʪʤ r ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʫʤʤʘʨʠʟʘʮʠʠ, ʩʪʠʣʠʟʘʮʠʠ, ʛʝʥʝʨʘʮʠ̫ 
ʠʣʣʁ ʩʪʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʝʡ, ʩʠʥʪʝʟ ʨʝʯʠ, ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʢʠ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ï ʆʙʦʨʫʜʦʚʘʥʠʝ: ʇʂ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʩʝʨʚʝʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 
ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʪʳ. 

 
ʇʣʘʥ ʧʨʦʝʢʪʥʳʭ ʜʝʡʩʪʚʠʡ 

1. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʵʪʘʧ (ʜʝʢʘʙʨʴ 2024). ɸʥʘʣʠʟ ʘʥʘʣʦʛʦʚ ʠ ʩʙʦʨ 
ʪʨʝʙʦʚʘʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ (ʷʥʚʘʨʴ 2025). ʉʦʟʜʘʥʠʝ ʤʦʜʫʣʝʡ ʨʝʟʶʤʠʨʦʚʘʥʠʷ, 
ʩʪʠʣʠʟʘʮʠʠ, ʛʝʥʝʨʘʮʠʠ ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʦʟʚʫʯʢʠ. 

3. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ (ʢʦʥʝʮ ʷʥʚʘʨʷ ï ʬʝʚʨʘʣʴ 2025). ʉʙʦʨ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʬʫʥʢʮʠʦʥʘʣʘ. 

4. ʇʨʝʟʝʥʪʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ (ʬʝʚʨʘʣʴ 2025). ɼʝʤʦʥʩʪʨʘʮʠʷ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 
ʠ ʧʦʜʛʦʪʦʚʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

 
ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʝʢʪʘ 

ɻʦʪʦʚʳʡ ʧʨʦʪʦʪʠʧ çAiFinaè ʧʦʟʚʦʣʷʝʪ: 

¶  ɺʚʦʜʠʪʴ ʪʝʢʩʪ ʚʨʫʯʥʫʶ ʠʣʠ ʚʳʙʠʨʘʪʴ ʢʥʠʛʫ ʠʟ ʚʩʪʨʦʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ. 

¶  ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʩ ʠʣʣʶʩʪʨʘʮʠʷʤʠ, 
ʘʜʘʧʪʠʨʦʚʘʥʥʦʝ ʧʦʜ ʟʘʜʘʥʥʫʶ ʩʪʠʣʠʩʪʠʢʫ. 

¶  ʇʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʪʝʢʩʪ ʚ ʘʫʜʠʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʠʪʦʛʦʚʳʡ ʜʦʢʫʤʝʥʪ (docx, PDF). 

¶  ʀʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ (ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ, ʣʠʜ-ʬʦʨʤʘ, ʯʘʪ-ʙʦʪ) 
ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʤʦʪʠʚʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʮʠʷ ʪʝʩʪʦʚ ʠ ʦʪʚʝʪʳ ʥʘ 
ʚʦʧʨʦʩʳ ʧʦ ʪʝʢʩʪʫ. 

 
ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ 

¶  ʈʘʩʭʦʜʳ: ʦʧʣʘʪʘ ʪʨʫʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʘʨʝʥʜʘ ʩʝʨʚʝʨʦʚ, ʣʠʮʝʥʟʠʠ ʥʘ ʇʆ, 
ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

¶  ʄʦʥʝʪʠʟʘʮʠʷ: ʤʦʜʝʣʴ Freemium ʩ ʧʣʘʪʥʳʤʠ ʧʦʜʧʠʩʢʘʤʠ, ʨʝʢʣʘʤʥʳʤʠ 
ʠʥʪʝʛʨʘʮʠʷʤʠ ʠ ʧʘʨʪʥʝʨʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

¶  ʕʬʬʝʢʪʠʚʥʦʩʪʴ: ʧʨʦʛʥʦʟ ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʠ ʚ 2ï3 ʛʦʜʘ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ 
ʘʫʜʠʪʦʨʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʠ ʠʥʚʝʩʪʠʮʠʡ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

¶  ʀʥʪʝʛʨʘʮʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʝʢʪʦʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʯʪʝʥʠʶ. 

¶  ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʡ ʚʝʨʩʠʠ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ. 

¶  ʇʘʨʪʥʝʨʩʪʚʦ ʩ ʠʟʜʘʪʝʣʴʩʪʚʘʤʠ ʠ ʙʠʙʣʠʦʪʝʢʘʤʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʮʠʬʨʦʚʳʭ 
ʙʠʙʣʠʦʪʝʢ. 

¶  ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ AR/VR ʪʝʭʥʦʣʦʛʠʡ ʠ 
ʚʳʭʦʜ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʨʳʥʦʢ. 
 
ʄʫʩʘʝʚ ɸ. ɸ. ʆʙʟʦʨ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʫʤʤʘʨʠʟʘʮʠʠ ʪʝʢʩʪʘ / ɸ. ɸ. ʄʫʩʘʝʚ, ɼ. ɸ. 
ɻʨʠʛʦʨʴʝʚ // ʀʥʞʝʥʝʨʥʳʡ ʚʝʩʪʥʠʢ ɼʦʥʘ. ï 2020. ï ˉ10. ï ʉ. 1-18. 
 

ʇʨʠʣʦʞʝʥʠʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ 

 

ʉʩʳʣʢʘ: disk.yandex.ru/d/f3-FqrPVCc8zeQ 

https://disk.yandex.ru/d/f3-FqrPVCc8zeQ
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ʆʧʠʩʘʥʠʝ: ʈʝʧʦʟʠʪʦʨʠʡ ʩʦʜʝʨʞʠʪ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʘʥʘʣʦʛʦʚ, 
ʦʮʝʥʢʫ ʤʝʪʨʠʢ ʢʘʯʝʩʪʚʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ 
ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʩʫʤʤʘʨʠʟʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʪʝʢʩʪʦʚ. 

ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʨʠʣʦʞʝʥʠʝʤ 

 

ʉʩʳʣʢʘ: disk.yandex.ru/i/xPMj9ygWhGxGGg 
ʆʧʠʩʘʥʠʝ: ʉʭʝʤʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʫʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ çAiFinaè: ʦʪ ʚʚʦʜʘ ʠʣʠ ʚʳʙʦʨʘ ʢʥʠʛʠ, ʥʘʩʪʨʦʡʢʠ 
ʧʘʨʘʤʝʪʨʦʚ ʜʦ ʧʦʣʫʯʝʥʠʷ ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 
(ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʦʛʦ ʩʘʤʤʘʨʠ, ʘʫʜʠʦʬʘʡʣʘ ʠʣʠ PDF-ʜʦʢʫʤʝʥʪʘ) ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʯʝʨʝʟ ʣʠʜ-ʬʦʨʤʫ. 

ʉʭʝʤʘ ʤʦʜʫʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ 

 

ʉʩʳʣʢʘ: disk.yandex.ru/i/uZLgjHyDq4kI0A 

ʆʧʠʩʘʥʠʝ: ʉʭʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʘʛʝʥʪʦʚ (ʨʝʟʶʤʠʨʦʚʘʥʠʷ, ʩʪʠʣʠʟʘʮʠʠ, ʛʝʥʝʨʘʮʠʠ ʠʣʣʶʩʪʨʘʮʠʡ, 
ʦʟʚʫʯʢʠ, ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘʥʘʣʠʟʘ), 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩʥʫʶ ʦʙʨʘʙʦʪʢʫ ʪʝʢʩʪʘ ʠ 
ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ʈʝʧʦʟʠʪʦʨʠʡ ʧʨʦʝʢʪʘ 

 

ʉʩʳʣʢʘ: https://github.com/VysockovEgor/AiFina 
ʆʧʠʩʘʥʠʝ: ʆʪʢʨʳʪʳʡ ʨʝʧʦʟʠʪʦʨʠʡ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʧʨʠʣʦʞʝʥʠʷ 
ʠ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʧʦ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ. 

ɺʠʜʝʦ-ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʦʝʢʪʘ 

 

ʉʩʳʣʢʘ: https://disk.yandex.ru/i/1ecx6EAHB5749g 
ʆʧʠʩʘʥʠʝ: ʂʨʘʪʢʦʝ ʚʠʜʝʦ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʝ ʬʫʥʢʮʠʦʥʘʣ ʠ 
ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʦʪʠʧʘ çAiFinaè. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʈɸɿʈɸɹʆʊʂɸ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʗ ʇʆ ʈɸʉʇʆɿʅʆɺɸʅʀʖ ʃʀʎ  

ʅɸ ʌʆʊʆɻʈɸʌʀʗʍ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 
ɻʦʣʫʰʢʦʚ ɸʨʪʝʤʠʡ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʣʫʰʢʦʚ ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ, PixelPark 

 

ɺʳʙʨʘʥʥʘʷ ʪʝʤʘ ʧʨʦʝʢʪʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ ð ʵʪʦ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʚ 
ʦʙʣʘʩʪʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, 
ʪʘʢʠʭ ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʘʨʢʝʪʠʥʛ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 
ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. 
ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ ð ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʘʷ 
ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ: 

¶  ʚ ʩʠʩʪʝʤʘʭ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ. 

¶  ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʤʘʨʢʝʪʠʥʛʝ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʪʤʝʪʢʠ 
ʣʶʜʝʡ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ, ʘʥʘʣʠʟʘ ʠʥʪʝʨʝʩʦʚ ʘʫʜʠʪʦʨʠʠ ʠ ʩʦʟʜʘʥʠʷ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʨʝʢʣʘʤʳ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ. 

¶  ʚ ʦʙʨʘʟʦʚʘʥʠʠ: ʧʨʦʝʢʪʳ, ʧʦʜʦʙʥʳʝ ʵʪʦʤʫ, ʧʦʤʦʛʘʶʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ 
ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʘ 
ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʷʭ, ʪʘʢ ʠ ʩʣʫʞʠʪʴ 
ʧʨʦʪʦʪʠʧʦʤ ʜʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʩ 
ʦʧʨʝʜʝʣʝʥʠʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʣʠʮʘ ʥʘ ʬʦʪʦ, ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ JavaScript ʠ React.js ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 
2. ʀʟʫʯʠʪʴ ʙʠʙʣʠʦʪʝʢʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ (face-api.js). 
3. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʩ ʬʫʥʢʮʠʝʡ ʟʘʛʨʫʟʢʠ ʬʦʪʦʛʨʘʬʠʡ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ. 
4. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʬʦʪʦʛʨʘʬʠʷʭ. 
5. ʆʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. 
  
ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʦʚ, ʠʟ 

ʢʦʪʦʨʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʧʣʘʪʥʳʭ ʘʥʘʣʦʛʦʚ, ʨʘʙʦʪʘʝʪ ʚ ʙʨʘʫʟʝʨʝ 
ʙʝʟ ʩʝʨʚʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʦ. ʍʦʪʷ ʪʦʯʥʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʘʣ 
ʫʩʪʫʧʘʶʪ ʢʦʤʤʝʨʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʝʣʘʶʪ 
ʝʛʦ ʦʪʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ ʠ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ. 

 

ʊʘʙʣ.1 ʉʨʘʚʥʝʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ ʤʦʝʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 ʌʫʥʢʮʠʦʥʘʣ ʆʩʦʙʝʥʥʦʩʪʠ ʅʝʜʦʩʪʘʪʢʠ 

Face++  
(ʂʠʪʘʡ) 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ, 
ʧʦʣʘ, ʵʤʦʮʠʡ, ʘ ʪʘʢʞʝ 
ʧʦʠʩʢ ʧʦʭʦʞʠʭ ʣʠʮ ʚ 
ʙʘʟʝ ʜʘʥʥʳʭ. 

ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, 
ʧʦʜʜʝʨʞʢʘ ʙʦʣʴʰʠʭ 
ʦʙʲʸʤʦʚ ʜʘʥʥʳʭ, 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʧʨʦʝʢʪʘʭ. 

ʇʣʘʪʥʘʷ ʧʦʜʧʠʩʢʘ 
ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 
ʪʨʝʙʫʝʪ ʩʝʨʚʝʨʥʦʡ 
ʦʙʨʘʙʦʪʢʠ. 

Amazon 
Rekognition 
(ʉʐɸ) 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʵʤʦʮʠʡ, 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ 
ʩʝʨʚʠʩʘʤʠ Amazon 

ʇʣʘʪʥʘʷ ʫʩʣʫʛʘ, 
ʪʨʝʙʫʝʪ ʦʙʣʘʯʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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ʧʦʠʩʢ ʣʶʜʝʡ ʚ ʚʠʜʝʦ ʠ 
ʬʦʪʦʘʨʭʠʚʘʭ. 

(AWS), ʚʳʩʦʢʘʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

Microsoft 
Azure Face 
API (ʉʐɸ) 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ, 
ʧʦʣʘ, ʵʤʦʮʠʡ, ʘ ʪʘʢʞʝ 
ʧʦʠʩʢ ʧʦʭʦʞʠʭ ʣʠʮ. 

ʍʦʨʦʰʘʷ ʠʥʪʝʛʨʘʮʠʷ 
ʩ ʜʨʫʛʠʤʠ ʩʝʨʚʠʩʘʤʠ 
Microsoft, ʚʳʩʦʢʘʷ 
ʪʦʯʥʦʩʪʴ. 

ʇʣʘʪʥʘʷ ʧʦʜʧʠʩʢʘ, 
ʪʨʝʙʫʝʪ ʦʙʣʘʯʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʊʘʙʣ.2 ʉʨʘʚʥʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʤʦʝʛʦ ʧʨʠʣʦʞʝʥʠʷ 

 ʌʫʥʢʮʠʦʥʘʣ ʆʩʦʙʝʥʥʦʩʪʠ ʅʝʜʦʩʪʘʪʢʠ 

VisionLabs 
(ʈʦʩʩʠʷ) 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ 
ʣʠʮ, 
ʠʜʝʥʪʠʬʠʢʘʮʠʷ 
ʣʠʯʥʦʩʪʠ, ʘʥʘʣʠʟ 
ʵʤʦʮʠʡ. 

ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, 
ʧʦʜʜʝʨʞʢʘ ʙʦʣʴʰʠʭ ʙʘʟ 
ʜʘʥʥʳʭ, ʠʥʪʝʛʨʘʮʠʷ ʩ 
ʩʠʩʪʝʤʘʤʠ 
ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

ʇʣʘʪʥʘʷ ʫʩʣʫʛʘ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 
ʢʦʨʧʦʨʘʪʠʚʥʳʭ 
ʢʣʠʝʥʪʦʚ. 

NTechLab 
(ʈʦʩʩʠʷ) 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ 
ʣʠʮ, ʧʦʠʩʢ ʧʦʭʦʞʠʭ 
ʣʠʮ, ʘʥʘʣʠʟ 
ʵʤʦʮʠʡ. 

ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʧʨʦʝʢʪʘʭ. 

ʇʣʘʪʥʘʷ ʧʦʜʧʠʩʢʘ, 
ʪʨʝʙʫʝʪ ʩʝʨʚʝʨʥʦʡ 
ʦʙʨʘʙʦʪʢʠ. 

TrueFace 
(ʈʦʩʩʠʷ) 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ 
ʣʠʮ, 
ʠʜʝʥʪʠʬʠʢʘʮʠʷ 
ʣʠʯʥʦʩʪʠ, ʘʥʘʣʠʟ 
ʵʤʦʮʠʡ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʘʤʠ 
ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, 
ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ. 

ʇʣʘʪʥʘʷ ʫʩʣʫʛʘ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 
ʢʦʨʧʦʨʘʪʠʚʥʳʭ 
ʢʣʠʝʥʪʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʧʨʠʣʦʞʝʥʠʷ: 

¶ ʈʘʙʦʪʘʝʪ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ (ʚ ʙʨʘʫʟʝʨʝ), ʥʝ ʪʨʝʙʫʝʪ ʩʝʨʚʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. 
¶ ɹʝʩʧʣʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʘʥʘʣʦʛʦʚ). 
¶ ʇʨʦʩʪʦʪʘ ʠʥʪʝʛʨʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʙʠʙʣʠʦʪʝʢʝ face-api.js. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʄʝʥʴʰʘʷ ʪʦʯʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʨʝʰʝʥʠʷʤʠ. 
¶ ʆʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ (ʥʘʧʨʠʤʝʨ, ʥʝʪ ʧʦʠʩʢʘ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ). 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʩʪʫʜʝʥʪʦʚ, ʰʢʦʣʴʥʠʢʦʚ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, 
ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ ʠ ʢʦʤʧʴʶʪʝʨʥʳʤ ʟʨʝʥʠʝʤ. ʇʨʠʣʦʞʝʥʠʝ ʪʘʢʞʝ 
ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʷʤ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʢʘʟʯʠʢʠ ð ʵʪʦ ʰʢʦʣʳ, 
ʫʥʠʚʝʨʩʠʪʝʪʳ ʠ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. 
ʉʪʝʡʢʭʦʣʜʝʨʳ ð ʨʘʟʨʘʙʦʪʯʠʢʠ ʙʠʙʣʠʦʪʝʢ, ʪʘʢʠʝ ʢʘʢ ʩʦʟʜʘʪʝʣʠ face-api.js, ʠ 
ʧʦʣʴʟʦʚʘʪʝʣʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚʢʣʶʯʘʶʪ ʙʠʙʣʠʦʪʝʢʫ face-
api.js ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ, ʦʙʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʬʨʝʡʤʚʦʨʢ React.js ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʠʥʪʝʨʬʝʡʩʘ. ʈʘʟʨʘʙʦʪʢʘ ʚʝʣʘʩʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 
ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚʢʣʶʯʘʷ ʇʂ ʠ ʩʤʘʨʪʬʦʥʳ. ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ð ʠʥʪʝʛʨʘʮʠʷ 
ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ JavaScript. ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʢʦʤʧʴʶʪʝʨʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ 
ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʚʝʙ-
ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʦʙʣʘʩʪʠ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ. ʆʥʦ ʧʨʦʩʪʦʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʨʘʙʦʪʘʝʪ ʥʘ ʣʶʙʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ 
ʥʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦʪ ʧʨʦʝʢʪ 
ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ ʠʣʠ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʙʦʣʝʝ 
ʩʣʦʞʥʳʭ ʨʝʰʝʥʠʡ. ʊʘʢʞʝ ʫ ʧʨʠʣʦʞʝʥʠʷ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ 
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ʤʝʜʣʝʥʥʦ ʨʘʙʦʪʘʝʪ ʥʘ ʩʣʘʙʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. ʅʘ ʤʦʱʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
10 ʣʠʮ ʧʨʦʠʩʭʦʜʠʣʦ 5 ʩʝʢʫʥʜ, ʘ ʥʘ ʩʣʘʙʦʤ 20 ʩʝʢʫʥʜ. ʊʘʢʞʝ ʤʦʜʝʣʴ, ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ 
ʚ ʧʨʠʣʦʞʝʥʠʠ, ʥʝ ʚʩʝʛʜʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʨʘʩʪ ʠʣʠ ʧʦʣ ʯʝʣʦʚʝʢʘ. 

¶ ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʜʦʩʪʫʧʥʦʝ ʧʦ ʩʩʳʣʢʝ ʥʘ ʙʝʩʧʣʘʪʥʦʤ ʭʦʩʪʠʥʛʝ. 
¶ ʌʫʥʢʮʠʦʥʘʣ: ʟʘʛʨʫʟʢʘ ʬʦʪʦ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. 
¶ ʉʢʨʠʥʰʦʪʳ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʨʠʤʝʨʳ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ: 

ʉʩʳʣʢʘ ʥʘ ʛʦʪʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ 

https://face-project2024.vercel.app/ 

 

  
ʈʠʩʫʥʦʢ 1. ɻʦʪʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ 

 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʙʳʣʦ ʩʦʟʜʘʥʦ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʝʩʧʣʘʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʠʙʣʠʦʪʝʢʘ face-
api.js ʠ ʙʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛ Vercel. ʕʪʦ ʜʝʣʘʝʪ ʧʨʦʝʢʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, ʪʘʢ ʢʘʢ 
ʦʥ ʥʝ ʪʨʝʙʫʝʪ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʢʫ. ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ 
ʨʝʩʫʨʩʳ ʜʦʩʪʫʧʥʳ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʠʣʦʞʝʥʠʝ ʙʝʟ ʣʠʮʝʥʟʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ. ɹʶʜʞʝʪ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʫʣʝʚʳʤ, 
ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ ʠʣʠ 
ʥʝʙʦʣʴʰʠʭ ʩʪʘʨʪʘʧʦʚ. ɺ ʙʫʜʫʱʝʤ, ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ, ʚʦʟʤʦʞʥʳ ʥʝʙʦʣʴʰʠʝ 
ʟʘʪʨʘʪʳ ʥʘ ʙʦʣʝʝ ʤʦʱʥʳʝ ʭʦʩʪʠʥʛʦʚʳʝ ʨʝʰʝʥʠʷ, ʥʦ ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʧʨʦʝʢʪ 
ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʜʦʩʪʘʪʦʯʝʥ ʠ ʥʝ ʪʨʝʙʫʝʪ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɼʦʢʫʤʝʥʪʘʮʠʷ face-api.js // [ʕʣʝʢʪʨʦʥʥʳʡ_ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
justadudewhohacks.github.io/face-api.js/docs/index.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 18.01.2025) 

2. ʆʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ React.js // [ʕʣʝʢʪʨʦʥʥʳʡ_ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʘ: react.dev/learn (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 10.01.2025) 

How Face Recognitionn Works // [ʕʣʝʢʪʨʦʥʥʳʡ_ʨʝʩʫʨʩ]  ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: 
medium.com/@ageitgey/machine-learning-is-fun-part-4-modern-face-recognition-with-
deep-learning-c3cffc121d78 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 08.01.2025) 

 

 

https://face-project2024.vercel.app/
https://react.dev/learn
mailto:medium.com/@ageitgey/machine-learning-is-fun-part-4-modern-face-recognition-with-deep-learning-c3cffc121d78
mailto:medium.com/@ageitgey/machine-learning-is-fun-part-4-modern-face-recognition-with-deep-learning-c3cffc121d78
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ʋʃʋʏʐɽʅʀɽ ʉʀʉʊɽʄʓ ʆɹʈɸɿʆɺɸʅʀʗ  

ʏɽʈɽɿ ʊɽʃɽɻʈɸʄ-ʂɸʅɸʃ ʉ ʀʀ-ʀʅʉʊʈʋʄɽʅʊɸʄʀ 

ɻʨʠʰʠʥ ʂʠʨʠʣʣ 

ʄɸʆʋ ʛʠʤʥʘʟʠʷ ˉ55 ʠʤ. ɽ. ɻ. ɺʸʨʩʪʢʠʥʦʡ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʘʩʶʢ ʅʘʟʘʨ ʖʨʴʝʚʠʯ, ʫʯʠʪʝʣʴ ʠʩʪʦʨʠʠ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʷ 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʈʘʟʨʦʟʥʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʀʀ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʠ 
ʧʝʜʘʛʦʛʦʚ. ʄʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʜʘʛʦʛʦʚ ʧʦ ʜʘʥʥʳʤ ʅɸʌʀ ʟʥʘʢʦʤʳ ʩ 
ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʀʀ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʠʭ 
ʩʪʫʧʝʥʷʭ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʡ ʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʦʣʠʯʝʩʪʚʦ çʞʠʚʳʭè ʪʝʣʝʛʨʘʤ 
ʢʘʥʘʣʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʤʠʥʠʤʘʣʴʥʦ, 4 ʢʘʥʘʣʘ ʩ 100+ 
ʧʦʜʧʠʩʯʠʢʘʤʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʆʙʱʝʝ ʨʘʟʚʠʪʠʝ ʧʝʜʘʛʦʛʦʚ ʚ IT ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʠʤ ʙʳʪʴ ʥʘ ʰʘʛ ʙʣʠʞʝ ʢ ʤʦʣʦʜʸʞʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʫʯʰʝ ʜʦʥʦʩʠʪʴ ʜʦ 
ʥʠʭ ʟʥʘʥʠʷ. ʋʧʨʦʱʝʥʠʝ ʨʘʙʦʪʳ ʧʝʜʘʛʦʛʦʚ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ 

ʎʝʣʴ. ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʪʝʣʝʛʨʘʤ ʢʘʥʘʣʘ, ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. 
ʉʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɿʘʜʘʯʠ 

¶  ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ Telegram-ʢʘʥʘʣʘ 

¶  ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʘʫʜʠʪʦʨʠʠ   
¶  ʅʘʧʦʣʥʝʥʠʝ ʢʘʥʘʣʘ ʘʢʪʫʘʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ 

¶  ʂʦʤʤʫʥʠʢʘʮʠʷ ʩ ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʤʦʜʝʨʘʮʠʷ ʢʘʥʘʣʘ 

¶  ʄʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ 

1. ʊʆʇʃɽʉ 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʂʘʥʘʣ ʧʨʝʜʣʘʛʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʬʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 
ʙʳʪʴ ʠʥʪʝʨʝʩʥʳ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. 

¶ ʈʘʟʥʦʦʙʨʘʟʠʝ ʪʝʤ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʨʘʟʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʧʦʜʘʝʪʩʷ ʚ ʣʝʛʢʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʸ ʧʦʥʷʪʥʦʡ 
ʜʘʞʝ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʝʜʤʝʪʦʚ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ. 
ʅʘʧʨʠʤʝʨ, ʤʘʪʝʨʠʘʣʳ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʬʠʟʠʢʝ ʠʣʠ ʭʠʤʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʚʠʜʝ 
ʦʙʱʠʭ ʬʘʢʪʦʚ, ʙʝʟ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ ʠʣʠ ʟʘʜʘʯ. 

¶ ʅʝʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʚʝʨʢʘ 
ʟʘʜʘʥʠʡ ʠʣʠ ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

2. ʇʆ ʌɸʂʊɸʄ 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʂʘʥʘʣ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʘʢʪʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ, ʯʪʦ 
ʜʝʣʘʝʪ ʝʛʦ ʧʦʣʝʟʥʳʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʢʨʫʛʦʟʦʨʘ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʝʪʩʷ, ʯʪʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʪʝʨʝʩ ʘʫʜʠʪʦʨʠʠ. 

¶ ʇʦʜʘʯʘ ʧʨʦʩʪʘ ʠ ʧʦʥʷʪʥʘ, ʯʪʦ ʜʝʣʘʝʪ ʢʘʥʘʣ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. 

ʅʝʜʦʩʪʘʪʢʠ: 
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¶ ʂʘʢ ʠ çʊʆʇʃɽʉè, ʢʘʥʘʣ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʥʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 
ʧʨʝʜʤʝʪʦʚ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʅʘʧʨʠʤʝʨ, ʥʝʪ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ ʠ 
ʆɻʕ. 

¶ ʆʪʩʫʪʩʪʚʫʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʫʯʠʪʝʣʷʤ ʠ 
ʫʯʝʥʠʢʘʤ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʜʘʯ. 

¶ ʂʦʥʪʝʥʪ ʙʦʣʴʰʝ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʟʚʣʝʢʘʪʝʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʯʝʤ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ. 

¶ ʂʦʥʪʝʥʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʨʘʟʚʣʝʯʝʥʠʝ, ʘ ʥʝ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʣʠ. 

 

ʈɸɿɻʆɺʆʈʓ ʆ ɺɸɾʅʆʄ 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʂʘʥʘʣ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʥʳʭ 
ʯʘʩʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʫʯʠʪʝʣʝʡ. 

¶ ʊʝʤʳ ʘʢʪʫʘʣʴʥʳ ʠ ʦʭʚʘʪʳʚʘʶʪ ʚʘʞʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʪʘʢʠʝ ʢʘʢ 
ʵʢʦʣʦʛʠʷ, ʟʜʦʨʦʚʴʝ, ʧʨʘʚʘ ʯʝʣʦʚʝʢʘ ʠ ʪ.ʜ. 

¶ ʀʥʬʦʨʤʘʮʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʠ ʫʜʦʙʥʘ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʣʝʡ. 

ʅʝʜʦʩʪʘʪʢʠ: 

¶ ʆʪʩʫʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʧʨʦʬʠʣʴʥʳʤ ʧʨʝʜʤʝʪʘʤ. ʅʘʧʨʠʤʝʨ, ʥʝʪ 
ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ, ʣʠʪʝʨʘʪʫʨʳ ʠʣʠ ʙʠʦʣʦʛʠʠ. 

¶ ʂʦʥʪʝʥʪ ʦʛʨʘʥʠʯʝʥ ʪʦʣʴʢʦ ʢʣʘʩʩʥʳʤʠ ʯʘʩʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʢʘʥʘʣ ʤʝʥʝʝ 
ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʜʨʫʛʠʭ ʘʩʧʝʢʪʦʚ ʦʙʫʯʝʥʠʷ. 

¶ ʅʝʪ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʩʦʟʜʘʥʠʝ 
ʧʣʘʥʦʚ ʫʨʦʢʦʚ ʠʣʠ ʧʨʦʚʝʨʢʘ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʥʘʜ ʢʦʥʢʫʨʝʥʪʘʤʠ 

ʅʘʰ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ ʩʣʝʜʫʶʱʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

1. ʆʭʚʘʪ ʙʘʟʦʚʳʭ ʠ ʧʨʦʬʠʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʄʳ ʧʨʝʜʦʩʪʘʚʣʷʝʤ 
ʠʥʬʦʨʤʘʮʠʶ ʢʘʢ ʜʣʷ ʦʙʱʝʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʜʣʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʦʚ. 
ʅʘʧʨʠʤʝʨ, ʫʯʝʥʠʢʠ ʩʤʦʛʫʪ ʥʘʡʪʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ, ʘ ʫʯʠʪʝʣʷ ð 
ʤʝʪʦʜʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʫʨʦʢʦʚ. 

2. ʇʨʘʢʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ, ʥʘʰ ʢʘʥʘʣ ʚʢʣʶʯʘʝʪ 
ʥʝʡʨʦʩʝʪʝʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʫʯʠʪʝʣʷ 
ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʘʙʣʦʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʜʘʥʠʡ, ʘ ʫʯʝʥʠʢʠ ð ʥʝʡʨʦʩʝʪʠ ʜʣʷ 
ʧʨʦʚʝʨʢʠ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ. 

3. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. ʅʘʰ ʢʘʥʘʣ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 
ʫʯʠʪʝʣʝʡ, ʫʯʝʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. ʕʪʦ ʜʝʣʘʝʪ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʝʟʥʳʤ ʜʣʷ ʚʩʝʭ 
ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

4. ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. ʄʳ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʘʫʜʠʪʦʨʠʝʡ ʯʝʨʝʟ 
ʢʦʤʤʝʥʪʘʨʠʠ, ʦʧʨʦʩʳ ʠ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʪʴ 
ʢʦʥʪʝʥʪ ʠ ʬʫʥʢʮʠʦʥʘʣ ʢʘʥʘʣʘ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʢʘʥʘʣʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 
ʫʯʠʪʝʣʝʡ, ʫʯʝʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʛʨʫʧʧ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʫʥʠʢʘʣʴʥʳʤʠ 
ʚʳʟʦʚʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠʣʠ ʧʨʝʧʦʜʘʚʘʥʠʷ, ʠ ʥʘʰ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣ ʩʦʟʜʘʥ ʜʣʷ 
ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʠʭ ʧʨʦʙʣʝʤʳ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʜʦʩʪʫʧʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ 
ʠʥʩʪʨʫʤʝʥʪʳ. 

1. ʋʯʠʪʝʣʷ 
2. ʋʯʝʥʠʢʠ 
3. ʉʪʫʜʝʥʪʳ 
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ʆʙʲʝʜʠʥʝʥʠʝ ʘʫʜʠʪʦʨʠʠ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʰ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣ ʩʪʘʥʦʚʠʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʦʤʦʱʥʠʢʦʤ 
ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʋʯʠʪʝʣʷ ʧʦʣʫʯʘʶʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʠ ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʫʯʝʥʠʢʠ ð 
ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʡ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʘʤ, ʘ ʩʪʫʜʝʥʪʳ 
ð ʤʝʪʦʜʠʢʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʙʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ 
ʜʝʣʘʝʪ ʥʘʰ ʢʘʥʘʣ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʝʟʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʩʨʝʜʠ ʰʠʨʦʢʦʡ 
ʘʫʜʠʪʦʨʠʠ. ʄʳ ʩʪʨʝʤʠʤʩʷ ʩʦʟʜʘʪʴ ʧʣʘʪʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʢʘʪʝʛʦʨʠʠ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʧʨʝʜʣʘʛʘʷ ʢʘʞʜʦʤʫ ʠʤʝʥʥʦ ʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ 
ʧʦʤʦʛʫʪ ʠʤ ʜʦʩʪʠʯʴ ʩʚʦʠʭ ʮʝʣʝʡ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʆʙʦʨʫʜʦʚʘʥʠʝ: ʊʝʣʝʬʦʥ ʠ ʂʦʤʧʴʶʪʝʨ. 

ʄʝʪʦʜʳ: Agile, ADDIE, Action Research 

 

ʇʣʘʥ ʧʨʦʝʢʪʥʳʭ ʜʝʡʩʪʚʠʡ 

1. ʉʦʟʜʘʥʠʝ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣʘ: ʨʝʛʠʩʪʨʘʮʠʷ ʘʢʢʘʫʥʪʘ, ʨʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʠ 
ʩʪʨʫʢʪʫʨʳ ʢʘʥʘʣʘ. 

2. ʀʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʰʢʦʣʳ ʠ ʫʥʠʚʝʨʩʠʪʝʪʳ. 

3. ʅʘʧʦʣʥʝʥʠʝ ʢʘʥʘʣʘ ʘʢʪʫʘʣʴʥʳʤ ʢʦʥʪʝʥʪʦʤ: ʧʫʙʣʠʢʘʮʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ 
ʤʘʪʝʨʠʘʣʦʚ, ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʦʣʝʟʥʳʭ ʩʦʚʝʪʦʚ. 

4. ʂʦʤʤʫʥʠʢʘʮʠʷ ʩ ʩʦʦʙʱʝʩʪʚʦʤ ʠ ʤʦʜʝʨʘʮʠʷ ʢʘʥʘʣʘ: ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, 
ʩʙʦʨ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʢʦʥʪʝʥʪʘ. 

5. ʄʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʨʝʛʫʣʷʨʥʳʡ ʘʥʘʣʠʟ ʤʝʪʨʠʢ ʜʣʷ 
ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ ʢʘʥʘʣʘ.  
 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ 

ʊʝʣʝʛʨʘʤ ʢʘʥʘʣ ʩ 1000+ ʧʦʜʧʠʩʯʠʢʦʚ ʠ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʬʠʣʴʥʳʭ 
ʧʨʝʜʤʝʪʘʭ ʠ ʠʥʩʪʨʫʢʮʠʷʭ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʀʀ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ 
ʦʙʨʘʟʦʚʘʥʠʷ. 

  
ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʪʝʣʝʛʨʘʤ-ʢʘʥʘʣ ʫʞʝ ʩʝʛʦʜʥʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 
ʜʦʩʪʫʧ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤ ʜʣʷ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʫʯʠʪʝʣʝʡ ʠ 
ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʫʯʝʥʠʢʦʚ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʘʥʘʣ ʧʦʤʦʛʘʝʪ ʨʝʰʘʪʴ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʦʪ ʥʝʭʚʘʪʢʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʦ ʚʳʩʦʢʦʡ 
ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʨʢʠ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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928 ʩ.: ʠʣ. ð (ʉʝʨʠʷ çɼʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚè). ISBN 978-5-4461-0715-5. 

2. ɺʝʨʭʦʚʥʳʡ ʘʣʛʦʨʠʪʤ: ʢʘʢ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʟʤʝʥʠʪ ʥʘʰ ʤʠʨ / ʇʝʜʨʦ 
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3. ɻʝʥʝʨʘʪʠʚʥʦʝ ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ. ʊʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 
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6. ʅʝʡʨʦʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ : ʫʯʝʙ. ʧʦʩʦʙʠʝ / ɺ. ɸ. ɻʦʣʦʚʢʦ, 
ɺ. ɺ. ʂʨʘʩʥʦʧʨʦʰʠʥ. ï ʄʠʥʩʢ : ɹɻʋ, 2017. ï 263 ʩ. ï (ʂʣʘʩʩʠʯʝʩʢʦʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʝ 
ʠʟʜʘʥʠʝ). ISBN 978-985-566-467-4. 

7. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʩʚʦʜʫ ʟʥʘʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ (ʈʫʢʦʚʦʜʩʪʚʦ 
PMBOKÈ). 6-ʝ ʠʟʜʘʥʠʝ. Agile: ʧʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ: ʆʣʠʤʧ-ɹʠʟʥʝʩ; ʄʦʩʢʚʘ; 2019. 
 

 

 

ʈʆɹʆʊ ʀʉʉʃɽɼʆɺɸʊɽʃʔ ʅɸ ɸʈɼʋʀʅʆ 

ɻʫʟʦʚ ɼʤʠʪʨʠʡ, ɿʦʣʦʪʘʨʝʚ ɸʣʝʢʩʘʥʜʨ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ ʛ. ʊʦʤʩʢ  
ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʠʩʪʷʢʦʚʘ ʅʘʜʝʞʜʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ʜʦʮʝʥʪ ʆʕʌ ʀʗʊʐ ʊʇʋ 

 

ʈʦʙʦʪ (robot): ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʧʦ ʜʚʫʤ ʠʣʠ ʙʦʣʝʝ 
ʩʪʝʧʝʥʷʤ ʧʦʜʚʠʞʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʥʦʤʥʦʩʪʠ ʠ 
ʩʧʦʩʦʙʥʳʡ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʩ ʮʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʧʦ 
ʥʘʟʥʘʯʝʥʠʶ [1].  

ʇʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ ʨʦʙʦʪ ï ʵʪʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʘʷ ʤʘʰʠʥʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 
ʚʳʧʦʣʥʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ çʧʝʨʚʦʥʘʯʘʣʴʥʳʤè ʨʦʙʦʪʦʤ ʩʯʠʪʘʝʪʩʷ ʨʦʙʦʪ ʥʘ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʘʨʜʫʠʥʦ (Arduino). 

Arduino ï ʩʪʘʥʜʘʨʪʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʧʦʣʫʯʠʚʰʠʡ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʫ 
ʠʥʞʝʥʝʨʦʚ, ʤʘʩʪʝʨʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ, ʥʝʚʳʩʦʢʦʡ 
ʩʪʦʠʤʦʩʪʠ ʠ ʙʦʣʴʰʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ. ʇʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ, 
ʧʦʜʢʣʶʯʘʝʤʳʝ ʢ ʦʩʥʦʚʥʦʡ ʧʣʘʪʝ Arduino, ʧʦʟʚʦʣʷʶʪ ʚʳʭʦʜʠʪʴ ʚ ʀʥʪʝʨʥʝʪ, ʫʧʨʘʚʣʷʪʴ 
ʨʦʙʦʪʘʤʠ ʠ ʜʦʤʘʰʥʝʡ ʘʚʪʦʤʘʪʠʢʦʡ [2]. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʣʘʪʦʡ Arduino ʥʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʧʦʜʭʦʜʷʱʠʡ ʢʦʤʧʴʶʪʝʨ. ʕʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ Mac, Windows, Linux. 
ʂʦʤʧʴʶʪʝʨ ʥʫʞʝʥ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʛʨʫʞʘʪʴ ʧʨʦʛʨʘʤʤʳ ʚ ʧʣʘʪʫ Arduino. 
ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʥʘ Arduino ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʫʶʪ ʩʦʚʝʨʰʝʥʥʦ ʘʚʪʦʥʦʤʥʦ. ɺ 
ʦʪʣʠʯʠʝ ʦʪ ʢʦʤʧʴʶʪʝʨʘ, Arduino ʧʦʯʪʠ ʥʝ ʠʤʝʝʪ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ 
ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʣʘʚʠʘʪʫʨʳ ʩ ʤʳʰʴʶ ʠ ʵʢʨʘʥʘ. ɻʣʘʚʥʘʷ ʝʝ ʟʘʜʘʯʘ ð ʯʪʝʥʠʝ 
ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ [2]. 

ɼʣʷ ʥʘʯʠʥʘʶʱʠʭ ʨʦʙʦʪʦʪʝʭʥʠʢʦʚ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʣʘʪʳ ʘʨʜʫʠʥʦ [3]: 

1. Arduino Uno 
¶ ʕʪʘ ʧʣʘʪʘ ʨʘʟʤʝʨʦʤ ʥʘʧʦʤʠʥʘʝʪ ʢʨʝʜʠʪʥʫʶ ʢʘʨʪʫ. ɼʦʚʦʣʴʥʦ ʢʨʫʧʥʘʷ. ʅʘ ʧʣʘʪʝ 

ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ ʨʘʩʧʦʣʦʞʝʥʳ ʛʥʝʟʜʘ. 
2. Arduino Nano 
¶ ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʦʥʠ ʘʥʘʣʦʛʠʯʥʳ ʩ UNO, ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʠ ʨʝʰʝʥʠʠ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ USB. ɽʱʝ ʦʜʥʠʤ ʦʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʧʣʘʪʝ 
ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʰʪʝʢʝʨʘ, ʚ ʚʠʜʝ ʠʛʦʣʦʢ  

3. Arduino Pro Mini 
¶ ʊʨʝʪʴʷ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʧʣʘʪʘ, ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ ʠʟ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ. ʅʘ ʥʝʡ ʥʝʪ USB ʧʦʨʪʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʧʦʵʪʦʤʫ ʝʛʦ 
ʥʫʞʥʦ ʜʦʢʫʧʠʪʴ ʦʪʜʝʣʴʥʦ. ɺ ʦʩʪʘʣʴʥʦʤ ʦʥʘ ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʠʤ ʜʚʫʤ.  
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ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʣʶʙʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʱʘʪʝʣʴʥʦʛʦ ʦʪʙʦʨʘ ʜʘʪʯʠʢʦʚ, 
ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʥʠʭ, ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʜʘʪʯʠʢʦʚ ʠ ʠʭ ʬʫʥʢʮʠʠ ʚ Arduino [4]: 

¶ ɼʘʪʯʠʢʠ ʧʦʣʦʞʝʥʠʷ. ʀʟʤʝʨʷʶʪ ʣʠʥʝʡʥʫʶ ʠ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʣʦʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

¶ ʇʨʦʩʪʨʘʥʩʪʚʘ. ʆʧʨʝʜʝʣʷʁ ʪ ʜʠʩʪʘʥʮʠʶ ʜʦ ʦʙʝ̡ʢʪʦʚ ʠʣʠ ʠʭ ʥʘʣʠʯʠʝ ʧʦʙʣʠʟʦʩʪʠ.  
¶ ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ. ʀʟʤʝʨʷʶʪ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʜʨʫʛʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʣʠʤʘʪʦʤ ʫʤʥʦʛʦ ʜʦʤʘ, 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʪʝʧʣʠʮʫ ʠʣʠ ʤʝʪʝʦʟʦʥʜ. 

¶ ʉʝʥʩʦʨʳ ʩʚʝʪʘ ʠ ʮʚʝʪʘ. ʇʦʟʚʦʣʷʶʪ ʩʯʠʪʳʚʘʪʴ ʪʨʘʩʩʫ, ʧʨʦʣʦʞʝʥʥʫʶ ʣʠʥʠʝʡ.  
¶ ɼʘʪʯʠʢʠ ʟʚʫʢʘ. ʈʝʛʠʩʪʨʠʨʫʶʪ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʟʘʜʘʥʥʦʡ ʛʨʦʤʢʦʩʪʠ.  
¶ ɼʘʪʯʠʢʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʠʟʠʯʝʩʢʠʭ ʩʠʣʘʭ, 

ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʦʙʲʝʢʪ.  
¶ ɼʘʪʯʠʢʠ ʛʘʟʘ. ʀʟʤʝʨʷʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʛʘʟʦʚ ʠ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ, ʧʦʤʦʛʘʶʪ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʫʪʝʯʢʠ ʛʘʟʘ ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʩʦʟʜʘʪʴ ʩʠʛʥʘʣʠʟʘʮʠʶ ʩ ʜʝʪʝʢʪʦʨʦʤ ʜʳʤʘ.  
ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʳ Arduino. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʨʘʩʩʤʦʪʨʝʪʴ ʘʧʧʘʨʘʪʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ Arduino; 
2. ʥʘʫʯʠʪʴʩʷ ʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ ʜʣʷ Arduino; 
3. ʩʦʙʨʘʪʴ ʠʪʦʛʦʚʫʶ ʤʦʜʝʣʴ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʠ ʠʟʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʠ 

ʘʧʧʘʨʘʪʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ Arduino. 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʦʙʦʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʘʪʴ ʩ ʧʨʦʩʪʳʭ 

ʧʨʦʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʤʳ ʧʨʠʜʫʤʳʚʘʣʠ ʥʝʩʣʦʞʥʳʝ ʟʘʜʘʯʠ. ʇʝʨʚʦʡ ʠʟ ʥʠʭ ʙʳʣʦ 
ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʙʳ ʚʢʣʶʯʘʣʘ ʠ ʚʳʢʣʶʯʘʣʘ ʩʚʝʪʦʜʠʦʜ. ɼʣʷ ʵʪʦʛʦ ʤʳ 
ʥʘʰʣʠ ʚ ʀʥʪʝʨʥʝʪʝ ʦʥʣʘʡʥ-ʩʠʤʫʣʷʪʦʨ Wokwi. Wokwi ð ʵʪʦ ʙʝʩʧʣʘʪʥʳʡ ʦʥʣʘʡʥ-
ʩʠʤʫʣʷʪʦʨ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʥʳʝ 
ʧʨʦʝʢʪʳ. ʕʪʦʪ ʩʘʡʪ ʧʦʤʦʛ ʥʘʤ ʜʣʷ ʦʩʚʦʝʥʠʷ C++ ʠ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩ ʧʣʘʪʦʡ. ʉ ʝʛʦ 
ʧʦʤʦʱʴʶ ʤʳ ʫʟʥʘʣʠ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʘʪʴ ʜʘʪʯʠʢʠ ʢ ʧʣʘʪʝ, ʯʪʦʙʳ ʚʩʝ ʨʘʙʦʪʘʣʦ.  

ʇʝʨʚʳʤ ʜʝʣʦʤ ʟʘʭʦʜʠʤ ʥʘ ʩʘʡʪ Wokwi ʠ ʥʘʭʦʜʠʤ ʥʫʞʥʫʶ ʥʘʤ ʧʣʘʪʫ (ʫ ʥʘʩ ʵʪʦ 
Arduino Uno). ʈʠʩʫʥʦʢ 1 (ʘ,ʙ). 

  

(ɸ)       (ɹ) 
ʈʠʩʫʥʦʢ 1. ʉʘʡʪ Wokwi  

ɸ ï ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ; ɹ ï ɺʳʙʦʨ ʧʣʘʪʳ  

 ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʣʘʪʳ ʥʘʩ ʚʩʪʨʝʯʘʝʪ ʩʘʤ ʩʠʤʫʣʷʪʦʨ, ʚ ʢʦʪʦʨʳʡ ʤʳ ʜʦʣʞʥʳ 
ʜʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪʳ ʧʣʘʪʳ, ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʠʪʴ ʠʭ ʢ Arduino ʠ ʥʘʧʠʩʘʪʴ ʜʣʷ ʥʠʭ 
ʧʨʦʛʨʘʤʤʫ. ɼʣʷ ʥʘʰʝʛʦ ʧʝʨʚʦʛʦ ʤʠʥʠ-ʧʨʦʝʢʪʘ ʥʘʤ ʧʦʥʘʜʦʙʠʪʴʩʷ ʩʚʝʪʦʜʠʦʜ. ɺ ʩʘʤʦʤ 
ʩʠʤʫʣʷʪʦʨʝ ʢ ʥʝʤʫ, ʪʘʢʞʝ ʢʘʢ ʠ ʢʦ ʚʩʝʤ ʜʦʙʘʚʣʷʝʤʳʤ ʵʣʝʤʝʥʪʘʤ ʧʨʠʣʘʛʘʝʪʩʷ 
ʧʘʤʷʪʢʘ ʧʦ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʜʢʣʶʯʝʥʠʶ ʠ ʧʨʠʤʝʨ ʢʦʜʘ, ʛʜʝ ʜʘʥʥʳʡ ʵʣʝʤʝʥʪ 
ʧʨʠʤʝʥʷʝʪʩʷ. ʅʘ ʨʠʩʫʥʢʘʭ 2-3 ʧʦʢʘʟʘʥʦ ʚʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ. 
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ʈʠʩʫʥʦʢ 2. ʉʠʤʫʣʷʪʦʨ ʧʣʘʪʳ ʙʝʟ ʢʦʜʘ ʠ ʵʣʝʤʝʥʪʦʚ. 

     

(ɸ)       (ɹ) 

    

ʈʠʩʫʥʦʢ 3. ʆʢʥʦ ʩʠʤʫʣʷʪʦʨʘ 
ɸ, ɹ ï ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʩʠʤʫʣʷʪʦʨ; ɺ, ɻ ï ʇʨʦʩʤʦʪʨ ʧʘʤʷʪʢʫ ʧʦ ʵʣʝʤʝʥʪʫ 

ʀʪʘʢ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʰʝʛʦ ʧʝʨʚʦʛʦ ʤʠʥʠ-ʧʨʦʝʢʪʘ ʤʳ ʧʦʜʢʣʶʯʘʝʤ ʩʚʝʪʦʜʠʦʜ 
ʥʫʞʥʳʤʠ ʧʨʦʚʦʜʘʤʠ ʢ ʧʣʘʪʝ, ʠ ʧʠʰʝʤ ʢʦʜ. ʅʘ ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥ ʢʦʜ ʧʨʦʛʨʘʤʤʳ. ʅʘ 
ʨʠʩʫʥʢʝ ï 5 ʧʦʜʢʣʶʯʝʥʠʝ ʩʚʝʪʦʜʠʦʜʘ ʢ ʧʣʘʪʝ. ʅʘ ʨʠʩʫʥʢʝ 6 (ʘ,ʙ) ʧʦʢʘʟʘʥʘ ʨʘʙʦʪʘ ʢʦʜʘ. 
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         ʈʠʩʫʥʦʢ 4. ʂʦʜ ʧʨʦʛʨʘʤʤʳ           ʈʠʩʫʥʦʢ 5. ʇʦʜʢʣʶʯʝʥʠʝ ʩʚʝʪʦʜʠʦʜʘ ʢ ʧʣʘʪʝ 

     
(ɸ)      (ɹ) 

ʈʠʩʫʥʦʢ 6. ʈʘʙʦʪʘ ʢʦʜʘ.  
ɸ ï ʉʚʝʪʦʜʠʦʜ ʚʳʢʣʶʯʝʥ; ɹ ï ʉ ʟʘʜʝʨʞʢʦʡ ʚ ʩʝʢʫʥʜʫ ʩʚʝʪʦʜʠʦʜ ʚʢʣʶʯʝʥ 

 

ʕʪʦʪ ʧʨʦʩʪʝʡʰʠʡ ʢʦʜ ʤʳ ʩʜʝʣʘʣʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʟʥʘʢʦʤʠʪʩʷ ʩ ʧʨʦʛʨʘʤʤʦʡ ʠ 
ʧʦʥʷʪʴ ʝʝ ʧʨʠʥʮʠʧ. ʊʝʧʝʨʴ ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʧʦʜʢʣʶʯʠʪʴ ʢ ʩʠʤʫʣʷʪʦʨʫ ʧʣʘʪʳ ʝʱʝ ʧʘʨʫ 
ʵʣʝʤʝʥʪʦʚ, ʨʘʟʦʙʨʘʪʴ ʠʭ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ. 

 ʅʘʰʘ ʮʝʣʴ ï ʵʪʦ ʩʜʝʣʘʪʴ ʤʦʜʝʣʴ ʨʦʙʦʪʘ-ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʧʦʵʪʦʤʫ ʥʘʤ ʥʫʞʥʦ, 
ʯʪʦʙʳ ʦʥʘ ʢʘʢ ʤʠʥʠʤʫʤ ʠʤʝʣʘ ʛʦʣʦʚʫ, ʪʦ ʝʩʪʴ ʨʦʙʦʪ ʤʦʛ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʢʦʣʝʩʘ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʠʥʫʪʴ ʚ ʥʘʰ 
ʩʠʤʫʣʷʪʦʨ ʩʝʨʚʦʧʨʠʚʦʜ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ ʜʣʷ ʛʦʣʦʚʳ ʠ ʤʦʪʦʨʳ 
ʜʣʷ ʢʦʣʝʩ. ʅʫ ʠ ʢʦʥʝʯʥʦ, ʥʘʤ ʥʫʞʝʥ ʧʫʣʴʪ ʠ ʠʥʬʨʘʢʨʘʩʥʳʡ ʧʨʠʝʤʥʠʢ ʩʠʛʥʘʣʘ, ʯʪʦʙʳ 
ʤʳ ʩʤʦʛʣʠ ʫʧʨʘʚʣʷʪʴ ʥʘʰʠʤ ʨʦʙʦʪʦʤ. ʅʘ ʨʠʩʫʥʢʝ 7 ʤʳ ʜʦʙʘʚʠʣʠ ʥʫʞʥʳʝ ʥʘʤ 
ʦʙʲʝʢʪʳ. ʅʘ ʨʠʩʫʥʢʝ 8 (ʘ, ʙ, ʚ, ʛ) ʧʦʜʧʠʩʘʥ ʢʘʞʜʳʡ ʦʙʲʝʢʪ. 

 
ʈʠʩʫʥʦʢ 7. ɼʦʙʘʚʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 
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(ɸ)      (ɹ)   (ɺ)   (ɻ) 
ʈʠʩʫʥʦʢ 8. ʈʘʩʰʠʬʨʦʚʢʘ ʜʦʙʘʚʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ɸ ï ʀʥʬʨʘʢʨʘʩʥʳʡ ʧʨʠʝʤʥʠʢ ʩʠʛʥʘʣʘ; ɹ ï ʇʫʣʴʪ; ɺ ï ʉʝʨʚʦʧʨʠʚʦʜ;  
ɻ ï ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ 

 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʠʤʫʣʷʪʦʨʝ ʥʝʪ ʤʦʪʦʨʯʠʢʦʚ ʜʣʷ ʢʦʣʝʩ, ʧʦʵʪʦʤʫ ʥʘʤ 
ʧʨʠʜʝʪʩʷ ʠʩʢʘʪʴ ʚ ʠʥʪʝʨʥʝʪʝ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʠʭ ʧʦʜʢʣʶʯʝʥʠʶ ʠ ʧʨʠʤʝʨʳ ʢʦʜʦʚ, ʛʜʝ ʦʥʠ 
ʧʨʠʤʝʥʷʶʪʩʷ. 

 ʀʪʘʢ, ʤʳ ʜʦʙʘʚʠʣʠ ʥʘʰʠ ʵʣʝʤʝʥʪʳ ʠ ʧʦʜʢʣʶʯʠʣʠ ʠʭ ʢ ʧʣʘʪʝ. ʊʘʢʞʝ ʤʳ 
ʥʘʧʠʩʘʣʠ ʧʨʦʩʪʦʡ ʢʦʜ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʘʣʛʦʨʠʪʤ ʠʭ ʨʘʙʦʪʳ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 
ʤʳ ʛʦʪʦʚʳ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʙʦʪʝ ʩ ʨʝʘʣʴʥʦʡ ʧʣʘʪʦʡ ʠ ʧʨʦʜʝʣʘʪʴ ʚʩʝ ʪʦʞʝ ʩʘʤʦʝ, ʪʦʣʴʢʦ 
ʨʘʙʦʪʘʷ ʩ ʨʝʘʣʴʥʳʤʠ ʧʨʦʚʦʜʘʤʠ, ʧʣʘʪʦʡ ʠ ʵʣʝʤʝʥʪʘʤʠ ʨʦʙʦʪʘ. ʉʘʤ ʢʦʜ ʧʨʦʛʨʘʤʤʳ 
ʤʳ ʙʫʜʝʤ ʚʳʛʨʫʞʘʪʴ ʥʘ ʇʂ ʯʝʨʝʟ USB-ʧʨʦʚʦʜ, ʚ ʪʘʢʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʢʘʢ 
Arduino IDE. Arduino IDE ð ʵʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʧʨʦʛʨʘʤʤ ʥʘ Arduino-ʩʦʚʤʝʩʪʠʤʳʝ ʧʣʘʪʳ. 

 ʋ ʥʘʰʝʛʦ ʢʫʨʘʪʦʨʘ ʧʦ ʧʨʦʝʢʪʫ ʤʳ ʚʟʷʣʠ ʧʣʘʪʫ, ʧʨʦʚʦʜʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ, 
ʥʫʞʥʳʝ ʥʘʤ ʜʘʪʯʠʢʠ, ʧʫʣʴʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʠ ʜʣʷ ʩʙʦʨʢʠ 
ʛʦʪʦʚʦʡ ʤʦʜʝʣʠ ʠ, ʩʦʙʩʪʚʝʥʥʦ, ʧʨʠʩʪʫʧʠʣʠ ʢ ʦʩʥʦʚʥʦʡ ʨʘʙʦʪʝ: ʤʳ ʧʦʜʢʣʶʯʠʣʠ ʢ ʧʣʘʪʝ 
ʚʩʝ ʜʝʪʘʣʠ, ʥʘʧʠʩʘʣʠ ʢʦʜ ʠ ʚʳʛʨʫʟʠʣʠ ʝʛʦ ʥʘ ʇʂ, ʪʘʢʞʝ ʤʳ ʧʨʦʚʝʨʠʣʠ ʥʘʰʫ 
ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʫʩʧʝʰʥʦ ʨʘʙʦʯʝʡ. ʅʘ ʨʠʩʫʥʢʝ 9 (ʘ, ʙ) ʧʦʢʘʟʘʥʘ ʧʣʘʪʘ ʩ 
ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʥʝʡ ʤʦʪʦʨʯʠʢʘʤʠ, ʠʥʬʨʘʢʨʘʩʥʳʤ ʧʨʠʝʤʥʠʢʦʤ ʩʠʛʥʘʣʘ ʠ 
ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʜʘʪʯʠʢʦʤ ʨʘʩʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʜ.  

     

(ɸ)       (ɹ) 
ʈʠʩʫʥʦʢ 9. ʇʨʦʮʝʩʩ ʩʙʦʨʢʠ  

ɸ ï ʇʣʘʪʘ ʩ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʥʝʡ ʤʦʪʦʨʯʠʢʘʤʠ, ʠʥʬʨʘʢʨʘʩʥʳʤ ʧʨʠʝʤʥʠʢʦʤ ʩʠʛʥʘʣʘ 
ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʜʘʪʯʠʢʦʤ ʨʘʩʩʪʦʷʥʠʷ; ɹ ï ʂʦʜ ʧʨʦʛʨʘʤʤʳ 

  

 ɼʘʣʝʝ ʤʳ ʧʦʜʢʣʶʯʠʣʠ ʩʝʨʚʦʧʨʠʚʦʜ ʠ ʩʦʙʨʘʣʠ ʠʪʦʛʦʚʫʶ ʤʦʜʝʣʴ ʠʟ ʜʝʪʘʣʝʡ ʦʪ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ çʈʦʙʦʥʷʰʘè. ʇʦʩʣʝ ʩʙʦʨʢʠ ʤʳ ʝʱʝ ʨʘʟ ʧʨʦʚʝʨʠʣʠ ʚʝʩʴ 
ʬʫʥʢʮʠʦʥʘʣ ʠ ʫʙʝʜʠʣʠʩʴ ʚ ʝʛʦ ʛʦʪʦʚʥʦʩʪʠ. ʅʘ ʨʠʩʫʥʢʝ 10 ï ʢʦʥʩʪʨʫʢʪʦʨ çʈʦʙʦʥʷʰʘè. 
ʅʘ ʨʠʩʫʥʢʝ 11 (ʘ, ʙ, ʚ) ï ʛʦʪʦʚʘʷ ʤʦʜʝʣʴ. 
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ʈʠʩʫʥʦʢ 10. ʢʦʥʩʪʨʫʢʪʦʨ çʈʦʙʦʥʷʰʘè 

       
(ɸ)     (ɹ)    (ɺ) 
ʈʠʩʫʥʦʢ 11. ɺʠʜ ʛʦʪʦʚʦʡ ʤʦʜʝʣʠ  

ɸ ï ʬʨʦʥʪʘʣʴʥʳʡ; ɹ ï ʙʦʢʦʚʦʡ; ɺ ï ʟʘʜʥʠʡ 
 

ɺʳʚʦʜʳ 

1. ʈʘʩʩʤʦʪʨʝʥʳ ʘʧʧʘʨʘʪʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ Arduino. 
2. ʇʨʠʦʙʨʝʪʝʥ ʥʘʚʢr ʥʘʧʠʩʘʥʠ ̫ʧʨʦʛʨʘʤʤʳ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ Arduino. 
3. ʉʦʙʨʘʣʠ ʨʘʙʦʯʫʶ ʤʦʜʝʣʴ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʘʧʧʘʨʘʪʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʧʣʘʪʬʦʨʤʳ Arduino. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ISO 8373:2012 ï ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ çʈʦʙʦʪʳ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ 
ʫʩʪʨʦʡʩʪʚʘ. ʉʣʦʚʘʨʴè (Robots and robotic devices ï Vocabulary, IDT). 

2. ʄʦʥʢ ʉ. ʇʨʦʛʨʘʤʤʠʨʫʝʤ Arduino. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʨʘʙʦʪʘ ʩʦ ʩʢʝʪʯʘʤʠ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: irort.ru/sites/default/files/ʇʨʦʛʨʘʤʤʠʨʫʝʤ%20Arduino.%20 
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ%20ʨʘʙʦʪʘ%20ʩʦ%20ʩʢʝʪʯʘʤʠ.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 04.02.2025) 

3. ʕʣʝʢʪʨʠʢ ʀʥʬʦ. çɸʨʜʫʠʥʦ ʜʣʷ ʯʘʡʥʠʢʦʚè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
URL:  https://electrik.info/arduinomanual.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 04.02.2025) 

4. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʜʘʪʯʠʢʦʚ ʠ ʠʭ ʬʫʥʢʮʠʠ ʚ Arduino. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
URL: amperka.ru/page/kak-vybrat-datchik-dlya-arduinohttps://amperka.ru/page/kak-vybrat-
datchik-dlya-arduino (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 04.02.2025) 
 
 
 

ɼʀɿɸʁʅ ʆʉɺɽʑɽʅʀʗ ʋʏɽɹʅʆɻʆ ʂʃɸʉʉɸ 

ɾʫʩʫʧʦʚ ɼʘʤʠʨʙʝʢ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʊʦʣʢʘʯʝʚʘ ʂʩʝʥʠʷ ʇʝʪʨʦʚʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 
 

ʕʬʬʝʢʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʚʘʞʥʦʡ 
ʟʘʜʘʯʝʡ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʨʝʯʴ ʧʨʦ ʫʯʝʙʥʳʝ ʘʫʜʠʪʦʨʠʠ. ʆʙʫʯʘʶʱʠʤʩʷ ʚʘʞʥʦ ʥʘʣʠʯʠʝ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʥʘʠʙʦʣʴʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʥʝ ʟʘʙʳʚʘʷ ʦ 
ʢʦʤʬʦʨʪʝ ʜʣʷ ʛʣʘʟ. 

http://www.irort.ru/sites/default/files/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%20Arduino.%20%D0%9F%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%D1%81%D0%BE%20%D1%81%D0%BA%D0%B5%D1%82%D1%87%D0%B0%D0%BC%D0%B8.pdf
http://www.irort.ru/sites/default/files/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D1%83%D0%B5%D0%BC%20Arduino.%20%D0%9F%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0%20%D1%81%D0%BE%20%D1%81%D0%BA%D0%B5%D1%82%D1%87%D0%B0%D0%BC%D0%B8.pdf
https://electrik.info/arduinomanual.pdf
https://amperka.ru/page/kak-vybrat-datchik-dlya-arduinohttps:/amperka.ru/page/kak-vybrat-datchik-dlya-arduino
https://amperka.ru/page/kak-vybrat-datchik-dlya-arduinohttps:/amperka.ru/page/kak-vybrat-datchik-dlya-arduino


39 

 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʚʳʷʚʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʜʠʟʘʡʥ ʦʩʚʝʱʝʥʠʷ ʚ ʫʯʝʙʥʦʤ ʢʣʘʩʩʝ 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  
1.  ʀʟʫʯʠʪʴ ʤʘʪʝʨʠʘʣ. 

2. ʀʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʚʝʪʘ, ʘʥʘʣʠʟ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ 
ʥʝʦʙʭʦʜʠʤʳʝ ʬʘʢʪʦʨʦʚ ʦʩʚʝʱʝʥʠʷ. 

3. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ 

 
ʉʫʱʝʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʩʚʝʪʦʪʝʭʥʠʢʠ  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʳʛʨʘʣʠ ʦʛʨʦʤʥʫʶ ʨʦʣʴ 
ʚ ʨʘʟʚʠʪʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʢʦʪʦʨʳʤ ʚ ʩʣʝʜʫʶʱʝʤ, 2011 ʛ. ʀʩʧʦʣʥʠʪʩʷ 130 ʣʝʪ ʩʦ ʜʥʷ 
ʠʭ ʠʟʦʙʨʝʪʝʥʠʷ, ʩʝʛʦʜʥʷ ʷʚʣʷʶʪʩʷ ʥʝʜʦʧʫʩʪʠʤʦ ʫʩʪʘʨʝʚʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ. ʀʭ 
ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʪʘʢʦʡ ʫʩʪʘʨʝʚʰʝʡ ʪʝʭʥʠʢʦʡ, ʢʘʢ ʧʘʨʦʚʦʟʥʘʷ ʠʣʠ ʢʦʥʥʘʷ ʪʷʛʘ, ʠ ʩʦ 
ʤʥʦʛʠʤ ʜʨʫʛʠʤ, ʦʪ ʯʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʫʞʝ ʦʪʢʘʟʘʣʦʩʴ [1]. 

ʉʚʝʪʦʜʠʦʜʳ (ʨʫʩʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʉɼ, ʘʥʛʣʠʡʩʢʦʝ ð LED, Light Emitting Diodes) 
ð ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʪʦʢʘ ʠʟʣʫʯʘʶʪ ʩʚʝʪ, ʪ.ʝ. 
ʧʨʝʦʙʨʘʟʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʩʚʝʪʦʚʫʶ. ʉʚʝʪʦʜʠʦʜʳ ʚ 60-80 ʛʛ. ʍʍ-ʛʦ ʚʝʢʘ 
ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʨʘʟʥʦʛʦ ʨʦʜʘ ʠʥʜʠʢʘʪʦʨʘʭ ʠ ʮʠʬʨʦʙʫʢʚʝʥʥʳʭ ʫʢʘʟʘʪʝʣʷʭ. ʆʥʠ 
ʠʤʝʣʠ ʢʨʘʩʥʳʡ, ʦʨʘʥʞʝʚʳʡ ʠ ʞʝʣʪʦ-ʟʝʣʝʥʳʡ ʮʚʝʪ ʩʚʝʯʝʥʠʷ. ʆʪʢʨʳʪʠʷ ʠ ʠʟʦʙʨʝʪʝʥʠʷ 
ʚ ʬʠʟʠʢʝ ʚ 90-ʭ ʛʛ. ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʚʝʪʦʜʠʦʜʦʚ, ʠʟʣʫʯʘʶʱʠʭ 
ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ, ʦʪ ʙʣʠʞʥʝʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʜʦ ʯʠʩʪʦ ʟʝʣʝʥʦʛʦ 
ʜʠʘʧʘʟʦʥʘ. ʗʨʢʠʝ ʩʚʝʪʦʜʠʦʜʳ, ʠʟʣʫʯʘʶʱʠʝ ʚʦ ʚʩʝʡ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ, ʜʘʣʠ 
ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʚʝʪʦʜʠʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʝʣʦʛʦ ʩʚʝʪʘ [2]. 

ʉʚʝʪʦʜʠʦʜʳ, ʢʘʢ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 
ʙʣʠʟʢʠʭ ʢ ʢʦʤʥʘʪʥʳʤ, ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʯʝʤ ʣʘʤʧʳ 
ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʳʝ ʣʘʤʧʳ. ʆʮʝʥʢʠ ʩʨʦʢʘ ʩʣʫʞʙʳ ʉɼ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ 
ʨʝʞʠʤʘʭ ʜʘʶʪ ʟʥʘʯʝʥʠʷ ʜʦ 50 ʪʳʩ. ʯʘʩʦʚ. ʆʥʠ ʠʤʝʶʪ ʤʘʣʳʝ ʨʘʟʤʝʨʳ, ʥʦ ʯʘʩʪʴ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʜʘʞʝ ʧʨʠ ʂʇɼ ʧʦʨʷʜʢʘ 50 %) ʠʜʝʪ ʥʘ ʥʘʛʨʝʚ. ʇʦʚʳʰʝʥʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʧʘʜʝʥʠʶ ʩʚʝʪʦʚʦʡ ʦʪʜʘʯʠ [2]. 

ɽʱʝ ʦʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʉɼ ð ʚʠʙʨʦʩʪʦʡʢʦʩʪʴ. ɺ ʥʠʭ ʥʝʪ ʥʠʪʠ ʥʘʢʘʣʠʚʘʥʠʷ, 
ʢʦʪʦʨʘʷ ʣʦʤʘʝʪʩʷ ʧʨʠ ʚʠʙʨʘʮʠʷʭ. ʉʚʝʪʦʜʠʦʜʳ ʥʝ ʩʦʜʝʨʞʘʪ ʨʪʫʪʠ, ʩʚʠʥʮʘ ʠ ʜʨʫʛʠʭ 
ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝ ʥʫʞʥʘ ʫʪʠʣʠʟʘʮʠʷ 
ʚʳʰʝʜʰʠʭ ʠʟ ʩʪʨʦʷ ʧʨʠʙʦʨʦʚ (ʵʪʦ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʫʧʨʘʚʣʷʶʱʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ð 
ʵʣʝʢʪʨʦʥʥʳʤ ʧʨʠʙʦʨʘʤ) [2]. 

ɺʘʞʥʦʝ ʦʪʣʠʯʠʝ ʩʚʝʪʦʜʠʦʜʦʚ ʦʪ ʣʘʤʧ ð ʧʠʪʘʥʠʝ ʧʦʩʪʦʷʥʥʳʤ ʪʦʢʦʤ ʥʠʟʢʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ. ʅʘ ʦʜʥʦʤ ʉɼ ʧʨʠ ʧʨʷʤʦʤ ʪʦʢʝ ʧʘʜʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʧʦʨʷʜʢʘ ʢʦʥʪʘʢʪʥʦʡ 
ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ, ʪ.ʝ., ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ, ʦʪ 1,8 ʜʦ 3,5 ɺ. 
ʆʙʳʯʥʦ ʚ ʣʘʤʧʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-
ʧʘʨʘʣʣʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʠʦʜʦʚ. ʅʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 
ʚʳʙʠʨʘʝʪʩʷ ʨʘʚʥʳʤ 12ð24 ɺ. ɺ ʧʦʤʝʱʝʥʠʷʭ ʩ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʉɼ ʠʤʝʶʪ 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʘʤʧʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʧʠʪʘʥʠʷ ʧʝʨʝʤʝʥʥʳʤ 
ʥʘʧʨʷʞʝʥʠʝʤ 127-220 ɺ. [2] 

ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʦʪʣʠʯʠʝ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ð ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ 
ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ, ʪʘʢ ʠ ʩʧʝʢʪʨʦʤ ʠʟʣʫʯʝʥʠʷ. ʃʶʤʠʥʦʬʦʨʳ ʜʣʷ ʙʝʣʳʭ ʉɼ, 
ʚʦʟʙʫʞʜʘʝʤʳʭ ʩʠʥʠʤ ʠʟʣʫʯʝʥʠʝʤ ʢʨʠʩʪʘʣʣʘ, ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʩʚʝʪʦʜʠʦʜʳ 
çʭʦʣʦʜʥʦʛʦè (ʪ.ʝ. ʷʨʢʦʛʦ ʜʥʝʚʥʦʛʦ) ʩʚʝʪʘ ʩ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʡ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 
(ʂʎʊ) ʦʢʦʣʦ 6000 ʂ, çʥʝʡʪʨʘʣʴʥʦʛʦè ʩ ʂʎʊ ʦʢʦʣʦ 4000 ʂ, çʪʝʧʣʦʛʦè (ʪ.ʝ. ʚʝʯʝʨʥʝʛʦ, 
ʙʣʠʟʢʦʛʦ ʢ ʮʚʝʪʫ ʣʘʤʧ ʥʘʢʘʣʠʚʘʥʠʷ) ʩ ʂʎʊ ʦʢʦʣʦ 3000 ʂ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʨʘʟʥʳʭ ʉɼ 
ʧʦʟʚʦʣʷʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʦʪʪʝʥʦʢ ʙʝʣʦʛʦ ʩʚʝʪʘ. ɹʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʶʪ ʣʘʤʧʳ ʩʦ 
ʩʣʦʞʝʥʠʝʤ ʠʟʣʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʉɼ ʨʘʟʥʦʛʦ ʮʚʝʪʘ; ʨʘʟʨʘʙʦʪʘʥʳ ʦʩʚʝʪʠʪʝʣʠ ʩ 
ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʦʣʫʯʘʪʴ ʟʘʜʘʥʥʳʝ ʮʚʝʪʦʚʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. [2] 
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ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. ʇʝʨʚʳʤ ʰʘʛʦʤ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 
ʤʘʪʝʨʠʘʣʦʚ. ʆʩʚʝʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦʤʝʨʥʳʤ, ʢʨʘʡʥʝ ʥʝʞʝʣʘʪʝʣʴʥʳ ʤʝʩʪʘ ʩ 
ʨʝʟʢʠʤʠ ʧʝʨʝʭʦʜʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʩʚʝʪʘ. ɼʣʷ ʫʯʝʙʥʳʭ ʢʣʘʩʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʥʝʡʪʨʘʣʴʥʦʡ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 4000ï5000 ʂ. ʊʘʢʦʡ 
ʩʚʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʸʥ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʂʣʘʩʩʥʘʷ ʜʦʩʢʘ ʪʘʢʞʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʠʤʝʪʴ 
ʦʩʚʝʱʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʙʟʦʨʘ ʟʘʧʠʩʝʡ ʩ ʥʝʝ. 

ɼʘʣʝʝ ʚ ʧʨʦʛʨʘʤʤʝ çDIALux evoè ʙʳʣʘ ʩʦʟʜʘʥʘ 3D ʤʦʜʝʣʴ ʧʦʤʝʱʝʥʠʷ, 
ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʦʙʲʸʤʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ʩ ʜʝʪʘʣʴʥʳʤ ʦʩʚʝʱʝʥʠʝʤ, 
ʯʪʦ ʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ. 
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ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʁ ʂʆʅʊʈʆʃʔ ʆʉɺɽʑɽʅʅʆʉʊʀ  

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ARDUINO 

ɿʠʥʦʚʴʝʚ ɽʛʦʨ, ʀʚʘʥʶʪʠʥʘ ɸʣʝʢʩʘʥʜʨʘ  

ʂʦʤʤʫʥʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʰʢʦʣʘ 
ˉ37è ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʛʦʨʦʜʫ ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʫ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʂʆ, ʂʘʟʘʭʩʪʘʥ, 11 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʝʥʢʦ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʤʘʛʠʩʪʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʂɻʋ çʉʨʝʜʥʷʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ ʰʢʦʣʘ ˉ37è 
 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ï ʵʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ 
ʨʘʟʨʘʙʦʪʢʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʷʚʣʷʶʱʘʷʩʷ ʚʘʞʥʝʡʰʝʡ 
ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʎʝʣʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ: ʩʦʙʨʘʪʴ 
ʮʠʬʨʦʚʦʡ ʣʶʢʩʤʝʪʨ, ʠʩʧʦʣʴʟʫʷ ʢʦʥʩʪʨʫʢʪʦʨ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ Arduino. ɿʘʜʘʯʠ: 
ʠʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʚʝʱʝʥʥʦʩʪʠ; ʠʟʫʯʠʪʴ ʢʦʤʧʣʝʢʪʘʮʠʶ ʥʘʙʦʨʘ ʢʦʥʩʪʨʫʢʪʦʨʘ 
Arduino; ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ Arduino ʜʣʷ ʩʙʦʨʢʠ ʣʶʢʩʤʝʪʨʘ; 
ʩʦʙʨʘʪʴ ʣʶʢʩʤʝʪʨ, ʠʩʧʦʣʴʟʫʷ ʢʦʥʩʪʨʫʢʪʦʨ; ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʨʘʙʦʪʳ ʣʶʢʩʤʝʪʨʘ 
ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʢʘʙʠʥʝʪʦʚ ʰʢʦʣʳ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʘ ʥʘ ʦʩʥʦʚʝ Arduino. ʇʨʝʜʤʝʪ 
ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠʙʦʨ ʜʣʷ ʪʦʯʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ 
ʟʘʢʨʳʪʦʛʦ ʧʦʤʝʱʝʥʠʷ.  ɻʠʧʦʪʝʟʘ: ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʥʘ ʦʩʥʦʚʝ 
ʧʣʘʪʬʦʨʤʳ Arduino, ʪʦ ʚʦʟʤʦʞʥʦ ʩʦʙʨʘʪ ɹ ʮʠʬʨʦʚʦʡ ʣʶʢʩʤʝʪʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʟʘʢʨʳʪʦʛʦ ʧʦʤʝʱʝʥʠʷ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ɽʱʝ ʅʴʶʪʦʥ ʚ ʩʚʦʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʦʢʘʟʘʣ, ʯʪʦ ʦʙʳʯʥʳʡ ʙʝʣʳʡ ʩʚʝʪ ʷʚʣʷʝʪʩʷ 
ʥʘʙʦʨʦʤ ʤʥʦʛʠʭ ʮʚʝʪʦʚ ʠʣʠ ʚʦʣʥ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʫʶ ʜʣʠʥʫ, ʢʦʪʦʨʳʝ ʧʨʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʙʝʣʳʡ. ɽʩʣʠ ʠʟʣʫʯʝʥʠʝ ʦʙʣʘʜʘʝʪ ʚʦʣʥʘʤʠ, ʢʦʨʦʯʝ 
380 ʥʤ, ʪʦ ʦʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʩʚʝʪʫ, ʝʩʣʠ ʠʟʣʫʯʝʥʠʝ ʠʤʝʝʪ ʜʣʠʥʫ 
ʚʦʣʥ ʙʦʣʝʝ 780 ʥʤ ï ʦʥʦ ʥʘʟʳʚʘʝʪʩʷ ʠʥʬʨʘʢʨʘʩʥʳʤ.  

ʉʚʝʪ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʛʣʘʟʘʤʠ ʯʝʣʦʚʝʢʘ ʚ ʜʠʘʧʘʟʦʥʝ 370-790 ʥʤ. 
ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʰʝ ʟʨʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʝ ʤʦʞʝʪ, ʟʘʪʦ ʝʛʦ 
ʚʦʟʜʝʡʩʪʚʠʝ ʠʩʧʳʪʳʚʘʝʪ ʥʘ ʩʝʙʝ ʥʘʰʘ ʢʦʞʘ, ʥʘ ʢʦʪʦʨʫʶ ʦʥʦ ʦʩʝʜʘʝʪ ʚ ʚʠʜʝ ʟʘʛʘʨʘ. 
ʀʥʬʨʘʢʨʘʩʥʦʝ ʞʝ ʠʟʣʫʯʝʥʠʝ ʦʱʫʱʘʝʪʩʷ ʯʝʣʦʚʝʢʦʤ ʢʘʢ ʪʝʧʣʦ. ʈʘʟʨʘʙʦʪʢʠ ʧʦʩʣʝʜʥʠʭ 
ʣʝʪ ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʥʬʨʘʢʨʘʩʥʳʭ ʦʙʦʛʨʝʚʘʪʝʣʝʡ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. 
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ʉʝʪʯʘʪʢʘ ʛʣʘʟ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʫʣʘʚʣʠʚʘʪʴ ʬʦʪʦʥʳ ʠ ʧʝʨʝʜʘʚʘʪʴ 
ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʤʦʟʛ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʬʘʢʪ, 
ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʛʘʨʤʦʥʠʯʥʦʡ ʯʘʩʪʴʶ ʧʨʠʨʦʜʳ. 

ɺ ʉʀ ʟʘ ʝʜʠʥʠʮʫ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʨʠʥʷʪ ʣʶʢʩ (ʣʢ) (ʦʪ ʣʘʪʠʥ. lux ð ʩʚʝʪ). ʆʜʠʥ 
ʣʶʢʩ ð ʵʪʦ ʦʩʚʝʱʝʥʥʦʩʪʴ ʪʘʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʢʦʪʦʨʦʡ 
ʧʘʜʘʝʪ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ, ʨʘʚʥʳʡ ʦʜʥʦʤʫ ʣʶʤʝʥʫ. 

ʆʩʚʝʱʝʥʥʦʩʪʴ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ï ʵʪʦ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ 
ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʢʦʤʬʦʨʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʆʥ ʪʘʢʞʝ ʚʘʞʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʦʙʫʯʘʶʱʝʡ ʩʨʝʜʳ, 
ʚʣʠʷʝʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʟʨʝʥʠʝ ʠ ʦʙʱʝʝ ʬʠʟʠʯʝʩʢʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʚ ʫʯʝʙʥʳʭ 
ʧʦʤʝʱʝʥʠʷʭ. 

ʀʟʫʯʠʚ ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʝʢʪʘʤ ʦʙʨʘʟʦʚʘʥʠʷ, ʤʳ 
ʚʳʷʩʥʠʣʠ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺ ʢʣʘʩʩʥʳʭ ʢʦʤʥʘʪʘʭ, ʫʯʝʙʥʳʭ ʢʘʙʠʥʝʪʘʭ, 
ʣʘʙʦʨʘʪʦʨʠʷʭ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʰʢʦʣ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʦʣʞʥʘ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘ ʩʝʨʝʜʠʥʝ ʜʦʩʢʠ: 500 ʣʢ, ʥʘ ʨʘʙʦʯʠʭ ʩʪʦʣʘʭ ʠ ʧʘʨʪʘʭ: 400 ʣʢ. ɺ 
ʢʘʙʠʥʝʪʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ: ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ: 200 ʣʢ, ʥʘ 
ʨʘʙʦʯʠʭ ʩʪʦʣʘʭ ʠ ʧʘʨʪʘʭ: 400 ʣʢ. ɺ ʢʘʙʠʥʝʪʝ ʪʨʫʜʘ ʜʣʷ ʤʘʣʴʯʠʢʦʚ: 300 ʣʢ, ʚ ʢʘʙʠʥʝʪʝ 
ʪʨʫʜʘ ʜʣʷ ʜʝʚʦʯʝʢ: 400 ʣʢ. ɺ ʩʧʦʨʪʠʚʥʳʭ ʠ ʘʢʪʦʚʳʭ ʟʘʣʘʭ ʢʨʠʪʝʨʠʠ ʤʝʥʴʰʝ: 200 ʣʢ. 
ʋʯʝʙʥʳʝ ʢʘʙʠʥʝʪʳ ʠ ʢʦʤʥʘʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 
ʦʩʚʝʱʝʥʥʦʩʪʠ 300 ʣʢ.  

ɿʥʘʥʠʝ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʚʘʞʥʦ ʧʦ 
ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ. ɿʜʦʨʦʚʴʝ ʠ ʢʦʤʬʦʨʪ: ʇʨʘʚʠʣʴʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʠ ʢʦʤʬʦʨʪʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʆʙʫʯʝʥʠʝ ʠ 
ʧʦʥʠʤʘʥʠʝ: ʍʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʝ ʚʦʩʧʨʠʷʪʠʝ ʫʯʝʙʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʤʦʛʘʝʪ ʚ ʫʩʚʦʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɹʝʟʦʧʘʩʥʦʩʪʴ: ɸʜʝʢʚʘʪʥʘʷ 
ʦʩʚʝʱʝʥʥʦʩʪʴ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʯʝʙʥʦʡ ʩʨʝʜʳ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʪʨʘʚʤʳ ʠ 
ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʝʡ. ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ: ɿʥʘʥʠʝ ʫʨʦʚʥʷ 
ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʥʠʟʠʪʴ 
ʨʘʩʭʦʜʳ ʥʘ ʦʩʚʝʱʝʥʠʝ. 

ɼʣʷ ʩʙʦʨʢʠ ʮʠʬʨʦʚʦʛʦ ʣʶʢʩʤʝʪʨʘ ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʪʘʢʠʝ ʜʝʪʘʣʠ ʢʦʥʩʪʨʫʢʪʦʨʘ 
ʢʘʢ ʩʘʤ ʢʦʥʪʨʦʣʣʝʨ Arduino, ʤʦʥʪʘʞʥʘʷ ʧʣʦʱʘʜʢʘ, ʧʨʦʚʦʜʘ, ʜʘʪʯʠʢ ʦʩʚʝʱʝʥʥʦʩʪʠ, 
LCD-ʜʠʩʧʣʝʡ. ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ GY-30 (BH1750FVI) ʩ ʧʨʷʤʳʤ ʯʠʩʣʦʚʳʤ 
ʚʳʭʦʜʦʤ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʨʘʩʯʝʪʦʚ (ʠʟʤʝʨʝʥʠʝ ʚ ʣʶʢʩʘʭ), ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 
ʩʝʥʩʦʨ BH1750FVI. ʅʝ ʪʨʝʙʫʝʪ ʢʘʣʠʙʨʦʚʢʠ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩ Arduino 
ʠʣʠ ʜʨʫʛʠʤʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ ʚ 
ʧʨʝʜʝʣʘʭ ʦʪ 1 ʜʦ 65535 ʃʂ, ʪ. ʝ. ʜʘʥʥʳʡ ʜʘʪʯʠʢ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʚʝʪʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʘ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʘʩʧʠʥʦʚʢʫ. ʈʘʩʧʠʥʦʚʢʘ ï ʵʪʦ ʢʦʥʪʘʢʪʳ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪ 
ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʨʘʟʲʝʤ. ʆʥʘ ʦʧʠʩʳʚʘʝʪ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʚʘʝʤʳʭ 
ʩʠʛʥʘʣʦʚ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʭʦʜʘʤ / ʚʳʭʦʜʘʤ ʩʭʝʤʳ. ʂʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʚʳʚʦʜ ʚ 
ʤʠʢʨʦʩʭʝʤʝ, ʨʘʟʲʝʤʝ ʠʣʠ ʦʪʜʝʣʴʥʦʤ ʧʨʦʚʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʩʭʝʤʳ. 

ʇʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦʙ ʫʨʦʚʥʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ LCD-
ʜʠʩʧʣʝʡ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʧʦʜʢʣʶʯʝʥʦ ʢ ʧʣʘʪʬʦʨʤʝ Arduino.  

ɼʘʣʝʝ ʚ ʧʨʠʣʦʞʝʥʠʠ Arduino IDE ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʣʠ ʢʦʜ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʜʠʩʧʣʝʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʙʠʙʣʠʦʪʝʢʫ #include 
<LiquidCrystal_I2C.h>. ɼʣʷ ʨʘʙʦʪʳ ʜʘʪʯʠʢʘ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ 
ʧʦʜʢʣʶʯʝʥʘ ʙʠʙʣʠʦʪʝʢʘ #include <BH1750.h>. ɺ ʢʦʜʝ ʥʘ ʘʨʜʫʠʥʦ ʦʙʨʘʱʝʥʠʝ ʢ ʜʘʪʯʠʢʫ 
ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʧʦʨʪ Serial1 ʩʦ ʩʢʦʨʦʩʪʴʶ 9600: Serial1.begin(9600). ʉ ʜʘʪʯʠʢʘ 
ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʯʝʨʝʟ ʧʝʨʝʤʝʥʥʫʶ lux ʩʯʠʪʳʚʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʝʱʝʥʥʦʩʪʠ 
ʠ ʧʝʨʝʜʘʶʪʩʷ ʥʘ LCD-ʜʠʩʧʣʝʡ. ʉʤʝʥʘ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ 
ʢʘʞʜʳʝ 3 ʩʝʢʫʥʜʳ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʚ ʢʦʜʝ delay(3000);.  
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ʅʘʤʠ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ ʮʠʬʨʦʚʦʡ ʣʶʢʩʤʝʪʨ ʚ ʰʢʦʣʴʥʳʭ ʢʘʙʠʥʝʪʘʭ. ʉʦʛʣʘʩʥʦ 
ʥʦʨʤʘʤ ʉʘʥʇʀʅ ʚ ʩʧʦʨʪʠʚʥʦʤ ʟʘʣʝ ʜʦʧʫʩʪʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʝʱʝʥʥʦʩʪʠ 200 ʣʢ. 
ʀʟʤʝʨʝʥʠʷ ʣʶʢʩʤʝʪʨʦʤ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 1080 ʣʢ, ʪʘʢ ʢʘʢ 
ʟʘʣ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʦʣʥʝʯʥʦʡ ʩʪʦʨʦʥʝ ʠ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʦʢʥʘ. ʇʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ 
ʦʩʚʝʱʝʥʠʠ - 219 ʣʢ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ.  

ɺ ʫʯʝʙʥʳʭ ʢʘʙʠʥʝʪʘʭ ʥʦʨʤʘ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 400 ʣʢ. ʊʘʢ ʚ 
ʢʘʙʠʥʝʪʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʧʨʠʙʦʨ ʧʦʢʘʟʘʣ 409 ʣʢ, ʧʨʠ 
ʠʩʢʫʩʩʪʚʝʥʥʦʤ - 185 ʣʢ. ɺ ʢʘʙʠʥʝʪʝ ʭʠʤʠʠ ʜʘʥʥʳʝ ʩʦʩʪʘʚʠʣʠ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ 
ʦʩʚʝʱʝʥʠʠ 430 ʣʢ, ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ - 246 ʣʢ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʦʙʦʠʭ ʢʘʙʠʥʝʪʘʭ 
ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʵʣʝʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʀʟʤʝʨʝʥʠʷ ʚ ʢʘʙʠʥʝʪʝ 
ʠʥʬʦʨʤʘʪʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ 
270 ʣʢ, ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ - 390 ʣʢ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʢʘʙʠʥʝʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʪʝʥʝʚʦʡ 
ʩʪʦʨʦʥʝ, ʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʦʣʥʮʘ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʣʘʤʧʦʯʢʠ.  

ɺ ʢʘʙʠʥʝʪʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʜʣʷ ʜʝʚʦʯʝʢ ʥʦʨʤʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ 400 ʣʢ. 
ʀʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʣʠ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ 285 ʣʢ, ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ - 470 ʣʢ. 
ɿʥʘʯʠʪ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ ʚ ʧʘʩʤʫʨʥʳʡ ʜʝʥʴ.   

ɺ ʢʘʙʠʥʝʪʝ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʜʣʷ ʤʘʣʴʯʠʢʦʚ ʥʦʨʤʘ ʦʩʚʝʱʝʥʥʦʩʪʠ 300 ʣʢ. 
ʀʟʤʝʨʝʥʠʷ ʣʶʢʩʤʝʪʨʦʤ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʉʘʥʇʀʅʫ: ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ 
ʦʩʚʝʱʝʥʠʠ 807 ʣʢ, ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ - 480 ʣʢ. 

ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʚ ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʦʪʜʝʣʝ, ʛʜʝ ʯʘʩʪʦ ʜʣʷ 
ʨʘʙʦʪʳ ʩʦʙʠʨʘʶʪʩʷ ʫʯʝʥʠʢʠ - ʯʣʝʥʳ ʰʢʦʣʴʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ 
ʦʩʚʝɦ ʝʥʠʠ ʧʨʠʙʦʨ ʧʦʢʘʟʘʣ 404 ʣʢ, ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ - 420 ʣʢ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ.  

ʄʳ ʨʝʰʠʣʠ ʠʟʤʝʨʠʪʴ ʦʩʚʝʱʝʥʥʦʩʪʴ ʥʘ ʥʘʰʝʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʜʦʤʘ. ʅʘ ʦʜʥʦʤ 
ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʧʦʢʘʟʘʪʝʣʠ ʦʩʚʝʱʝʥʥʦʩʪʠ ʩʦʩʪʘʚʠʣʠ 813 ʣʢ ʧʨʠ ʚʢʣʶʯʝʥʥʦʡ 
ʥʘʩʪʦʣʴʥʦʡ ʣʘʤʧʝ. ʅʘ ʜʨʫʛʦʤ - 420 ʣʢ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʤ, ʥʘʤ 
ʥʝ ʛʨʦʟʠʪ ʩʥʠʞʝʥʠʝ ʟʨʝʥʠ̫ ʩ ʪʦʯʢʠ ʟʨʝʥʠ̫ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʩʦʙʣʶʜʘʝʪʩʷ 
ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ.  

ʄʳ ʧʦʩʝʪʠʣʠ ɸʟʠʘʪʩʢʫʶ ʵʢʦʣʦʛʦ-ʘʫʜʠʪʦʨʩʢʫʶ ʢʦʤʧʘʥʠʶ ʠ ʧʨʦʚʝʣʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 
ʨʘʙʦʪʳ ʩʦʟʜʘʥʥʦʛʦ ʣʶʢʩʤʝʪʨʘ, ʩʚʝʨʠʚ ʧʦʢʘʟʘʪʝʣʠ ʩ ʥʘʩʪʦʷʱʠʤ ʧʨʠʙʦʨʦʤ. ʀʟʤʝʨʝʥʠʷ 
ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʠ ʷʨʢʦʤ ʩʦʣʥʝʯʥʦʤ ʦʩʚʝʱʝʥʠʠ ʠ ʚ ʪʝʥʠ. ʇʦʛʨʝʰʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʜʚʫʭ 
ʧʨʠʙʦʨʦʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 20 ʜʦ 30 ʣʢ, ʯʪʦ ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʯʠʪʘʝʪʩʷ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʟʜʘʥʥʳʡ ʣʶʢʩʤʝʪʨ ʥʘ ʙʘʟʝ ɸʨʜʫʠʥʦ, 
ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʨʘʚ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʚ ʮʠʬʨʦʚʦʡ ʣʶʢʩʤʝʪʨ, ʤʳ ʠʤʝʝʤ 
ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʝʪ ʚ ʧʦʤʝʱʝʥʠʠ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʰʢʦʣʴʥʳʡ 
ʢʦʥʩʪʨʫʢʪʦʨ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ Arduino, ʚʦʟʤʦʞʥʦ ʩʦʙʨʘʪʴ ʧʨʠʙʦʨ ʮʠʬʨʦʚʦʡ 
ʣʶʢʩʤʝʪʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ 
ʟʘʢʨʳʪʦʛʦ ʧʦʤʝʱʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ 
ʜʣʷ ʪʝʭ, ʢʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʮʝʣʴʶ 
ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷ.  

ɿʥʘʷ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ çʧʨʘʚʠʣʴʥʳʡ 
ʩʚʝʪè, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʠ ʢʦʤʬʦʨʪʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʍʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʝ ʚʦʩʧʨʠʷʪʠʝ ʫʯʝʙʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʤʦʛʘʝʪ ʚ ʫʩʚʦʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ. ɸʜʝʢʚʘʪʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚʣʠʷʝʪ ʥʘ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʯʝʙʥʦʡ ʩʨʝʜʳ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʪʨʘʚʤʳ ʠ ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʝʡ. ɸ ʪʘʢʞʝ ʟʥʘʥʠʝ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 
ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʩʚʝʱʝʥʠʝ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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6. ʂʫʨʩ ʬʠʟʠʢʠ ʯʘʩʪʴ 3 ï ɸ.ɺ ʇʝʨʳʰʢʠʥ, 1970. 
 
 
 

ʉʆɿɼɸʅʀɽ ʉɸʁʊɸ ʇʆ ʌʀɿʀʂɽ çʕʃɽʂʊʈʀʏɽʉʂʀɽ ʋɼʀɺʀʊɽʃʔʅʆʉʊʀè 
ʂʣʠʥʦʚʘ ɸʤʘʡʷ, ʐʠʨʦʥʦʚʘ ɸʥʘʩʪʘʩʠʷ  

ʄʆʋ ʃʠʮʝʡ ˉ1, 10 ʢʣʘʩʩ,  ʛ. ɸʯʠʥʩʢʘ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ɾʝʨʥʦʩʝʢ ʆ.ʅ., ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ ʅʝʨʦʜʘ ʀ.ʇ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʠʥʞʝʥʝʨʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʧʦʚʳʰʝʥʠʶ ʧʨʝʩʪʠʞʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ɺʣʘʜʠʤʠʨ ʇʫʪʠʥ ʧʦʨʫʯʠʣ ʫʙʨʘʪʴ ʫʩʪʘʨʝʚʰʠʝ, ʘʨʭʘʠʯʥʳʝ ʢʫʨʩʳ ʠʟ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʜʝʣʘʪʴ 

ʧʨʝʧʦʜʘʚʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚ ʰʢʦʣʝ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʠʥʪʝʨʝʩʥʳʤ 

[1]. ʌʠʟʠʢʘ ï ʵʪʦ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʥʦʚ ʠʥʞʝʥʝʨʥʦʛʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʩʜʝʣʘʪʴ ʠʟʫʯʝʥʠʝ ʬʠʟʠʢʠ ʠʥʪʝʨʝʩʥʝʝ ʜʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʣʶʜʝʡ, ʦʯʝʥʴ ʘʢʪʫʘʣʝʥ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʌʠʟʠʢʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʥʝʨʝʜʢʦ 
ʚʳʟʳʚʘʝʪ ʪʨʫʜʥʦʩʪʠ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠʟ-ʟʘ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʠ. ʈʘʟʜʝʣ çʕʣʝʢʪʨʠʯʝʩʪʚʦè 
ʩʚʷʟʘʥ ʩ ʪʘʢʠʤʠ ʧʦʥʷʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʘʧʨʷʤʫʶ, ʥʘʧʨʠʤʝʨ, 
ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʥʘʧʨʷʞʝʥʠʝ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ. ʕʪʠ ʚʝʣʠʯʠʥʳ ʥʝʣʴʟʷ ʫʚʠʜʝʪʴ 
ʛʣʘʟʘʤʠ, ʠʭ ʤʦʞʥʦ ʣʠʰʴ ʠʟʤʝʨʷʪʴ ʧʨʠʙʦʨʘʤʠ ʠʣʠ ʦʧʠʩʳʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠ. ɼʣʷ 
ʤʥʦʛʠʭ ʘʙʩʪʨʘʢʪʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʘʢʠʭ ʷʚʣʝʥʠʡ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʪʨʫʜʥʦʩʪʠ. ʕʪʠ 
ʬʘʢʪʦʨʳ ʜʝʣʘʶʪ ʪʝʤʫ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʩʣʦʞʥʦʡ ʜʣʷ ʦʩʚʦʝʥʠʷ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ 
ʬʠʟʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ 
ʰʢʦʣʴʥʠʢʦʚ, ʤʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʩʘʡʪ çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʫʜʠʚʠʪʝʣʴʥʦʩʪʠè, ʢʦʪʦʨʳʡ 
ʚʢʣʶʯʘʝʪ ʠʥʪʝʨʝʩʥʳʝ ʬʘʢʪʳ ʧʦ ʬʠʟʠʢʝ ʠ ʧʨʠʟʚʘʥ ʧʨʠʚʣʝʯʴ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ ʢ 
ʠʟʫʯʝʥʠʶ ʵʪʦʡ ʚʘʞʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ɼʣʷ ʧʦʜʙʦʨʢʠ ʬʘʢʪʦʚ ʢ ʫʨʦʢʫ ʬʠʟʠʢʠ ʧʦ ʨʘʟʜʝʣʫ 
çʕʣʝʢʪʨʠʯʝʩʪʚʦè ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʟʝʥʪʘʮʠʡ [2], 
ʩʘʡʪʦʚ [3], ʩʪʘʪʝʡ [4], ʚʠʜʝʦʨʦʣʠʢʦʚ [5]. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʥʝʜʦʩʪʘʪʢʠ: ʠʥʬʦʨʤʘʮʠʷ ʥʝʧʦʣʥʘʷ, ʩʣʦʞʥʘʷ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 
ʥʝʫʜʦʙʥʦʤ ʬʦʨʤʘʪʝ ʠ ʜʘʞʝ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʦʡ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʩʘʡʪʘ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʠʪ 
ʜʦʩʪʦʚʝʨʥʳʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʜʦʩʪʫʧʥʳʝ, ʘ ʛʣʘʚʥʦʝ ʠʥʪʝʨʝʩʥʳʝ ʠ 
ʟʘʥʠʤʘʪʝʣʴʥʳʝ ʬʘʢʪʳ, ʧʦʟʚʦʣʷʷ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʣʝʛʢʦ ʥʘʭʦʜʠʪʴ ʧʦʣʝʟʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ. ʅʘʰ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ 
ʫʜʦʙʥʦʛʦ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʩʘʡʪʘ ʧʦ ʬʠʟʠʢʝ. 

ɻʠʧʦʪʝʟʘ: ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘʰ ʩʘʡʪ ʦʙʣʝʛʯʠʪ ʧʦʠʩʢ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʠ 
ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè. 
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ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʩʘʡʪʘ çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʫʜʠʚʠʪʝʣʴʥʦʩʪʠè ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ 
ʠ ʣʶʙʠʪʝʣʝʡ ʬʠʟʠʢʠ.  

ɿʘʜʘʯʠ: 

1. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʦʜʙʦʨ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʟʜʝʣ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè. 
2. ɺʳʙʦʨ ʩʨʝʜʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ. 
3. ɿʘʧʦʣʥʠʪɹ ʩʘʡʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʤrʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʨʘʟʜʝʣʝ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè. 
4. ʧʨʝʟʝʥʪʦʚʘʪʴ ʩʘʡʪ ʦʙʫʯʘʶʱʠʤʩʷ ʠ ʫʯʠʪʝʣʷʤ. 
5.  ʧʨʦʚʝʩʪʠ ʦʧʨʦʩ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʘʰʝʡ ʨʘʙʦʪʳ, ʧʨʠʤʝʥʠʚ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʤʳ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʬʠʟʠʢʠ 10 ʢʣʘʩʩʘ: çʄʝʭʘʥʠʢʫè, çʄʦʣʝʢʫʣʷʨʥʫʶ 
ʬʠʟʠʢʫ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʫè, çʆʧʪʠʢʫè, çɸʪʦʤʥʫʶ ʠ ʷʜʝʨʥʫʶ ʬʠʟʠʢʫè, 
çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʫè ʠ çʄʘʛʥʝʪʠʟʤè [6]. ɺʳʙʦʨ ʧʘʣ ʥʘ ʪʝʤʫ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè, 
ʧʦʩʢʦʣʴʢʫ: ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʤʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʙʦʣʴʰʝ 
ʫʟʥʘʪʴ ʦ ʩʚʦʡʩʪʚʘʭ ʧʨʠʨʦʜʳ; ʟʥʘʥʠʷ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ 
ʠʩʧʨʘʚʥʦʩʪʴ ʧʨʠʙʦʨʘ, ʟʘʱʠʪʠʪʴʩʷ ʦʪ ʫʜʘʨʦʚ ʪʦʢʘ; ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʴ 
ʩʦʚʨʝʤʝʥʥʫʶ ʞʠʟʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʦʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪ ʥʘʩ ʧʦʚʩʶʜʫ: 
ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, ʦʩʚʝʱʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. 

ʀʩʧʦʣʴʟʫʷ ʤʘʪʝʨʠʘʣ ʫʯʝʙʥʠʢʘ ʧʦ ʬʠʟʠʢʝ 10 ʢʣʘʩʩʘ ʠ ʪʝʤʘʪʠʯʝʩʢʦʝ 
ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʝ ʥʘʤ ʫʯʠʪʝʣʝʤ ʬʠʟʠʢʠ, ʚʳʜʝʣʠʣʠ ʧʦ ʚʩʝʡ ʪʝʤʝ 
çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʢʘʢ: çʕʣʝʢʪʨʦʩʪʘʪʠʢʘè ʠ çʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢè. ɺ 
ʫʯʝʙʥʠʢʘʭ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʘ ʠ ʪʝʤʳ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ. ʅʘʤʠ ʙʳʣʦ 
ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʝʤ ʠʟ ʨʘʟʜʝʣʦʚ çʕʣʝʢʪʨʦʩʪʘʪʠʢʘè (ʟʘʢʦʥ ʂʫʣʦʥʘ, ʤʦʣʥʠʷ, 
ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʦʚ ʠ 
ʥʘʧʨʷʞʝʥʠʝ, ʧʨʦʚʦʜʥʠʢʠ ʚ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʝ, ʜʠʵʣʝʢʪʨʠʢʠ ʚ 
ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʝ, ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ ʚ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʝ, ʢʦʥʜʝʥʩʘʪʦʨ ʠ 
ʵʣʝʢʪʨʦʝʤʢʦʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʘʨʘʣʣʝʣʴʥʦʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 
ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʵʥʝʨʛʠʷ ʟʘʨʷʞʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ) ʠ  çʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢè (ʩʠʣʘ 
ʪʦʢʘ, ʠʩʪʦʯʥʠʢʠ ʪʦʢʘ, ʘʢʦʥ ʆʤʘ, ʧʨʘʚʠʣʘ ʂʨʠʭʛʦʬʘ, ʨʘʙʦʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ɿʘʢʦʥ 
ɼʞʦʫʣʷ-ʃʝʥʮʘ, ʤʦʱʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʕɼʉ ʠ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 
ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ). 

ʇʦ ʢʘʞʜʦʡ ʪʝʤʝ ʧʦʜʦʙʨʘʣʠ ʠ ʦʪʩʦʨʪʠʨʦʚʘʣʠ ʤʘʪʝʨʠʘʣ [7].   
ʉ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʙʨʘʣʠ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʘʡʪʘ. Nicepage ï ʵʪʦ ʚʠʟʫʘʣʴʥʳʡ ʨʝʜʘʢʪʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ ʥʘ ʨʘʟʥʳʭ 
ʧʣʘʪʬʦʨʤʘʭ. ʆʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʙʠʟʥʝʩʘ ʜʣʷ 
ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʰʦʫ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʤ 
ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʧʘʩʪʴ ʢ ʨʘʟʜʝʣʘʤ (ʈʠʩʫʥʦʢ 1). ɼʘʣʝʝ 
ʩʦʟʜʘʣʠ ʨʘʟʜʝʣʳ çʕʣʝʢʪʨʦʩʪʘʪʠʢʘè ʠ çʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢè, ʠ ʧʦʜʨʘʟʜʝʣʳ (ʈʠʩʫʥʦʢ 
2). 

    

ʈʠʩʫʥʦʢ 1. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ 
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ʈʠʩʫʥʦʢ 2. ʈʘʟʜʝʣʳ ʠ ʧʦʜʨʘʟʜʝʣʳ ʩʘʡʪʘ 

ʂʘʞʜʳʡ ʨʘʟʜʝʣ ʟʘʧʦʣʥʠʣʠ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʘʤʠ.  
ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʫʜʠʚʠʪʝʣʴʥʦʩʪʠè (ʩʩʳʣʢʘ ʥʘ ʩʘʡʪ 
çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʫʜʠʚʠʪʝʣʴʥʦʩʪʠè: https://site27460268.nicepage.io/) ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 
ʝʛʦ ʧʨʝʟʝʥʪʘʮʠʷ ʠ ʘʧʨʦʙʘʮʠʠ. 

ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʦʙʫʯʘʶʱʠʝʩʷ 10-ʭ ʢʣʘʩʩʦʚ ʨʘʙʦʪʘʣʠ ʩ ʩʘʡʪʦʤ. 
ʀʟʫʯʘʣʠ ʨʘʟʜʝʣʳ ʠ ʫʟʥʘʚʘʣʠ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʩ ʩʘʡʪʦʤ 
çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʫʜʠʚʠʪʝʣʴʥʦʩʪʠè ʦʙʫʯʘʶʱʠʤʩʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʪʚʝʪʠʪʴ ʥʘ 
ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʧʨʦʙʘʮʠʠ ʜʘʥʥʳʡ ʩʘʡʪ çʕʣʝʢʪʨʠʯʝʩʢʠʝ 
ʫʜʠʚʠʪʝʣʴʥʦʩʪʠè ʧʦʥʨʘʚʠʣʩʷ ʚʩʝʤ. ʆʙʫʯʘʶʱʠʝʩʷ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʘʡʪ ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ 
ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè. ɸ ʪʘʢʞʝ 
ʧʨʝʜʣʦʞʠʣʠ ʜʦʙʘʚʠʪʴ ʜʨʫʛʠʝ ʨʘʟʜʝʣʳ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʟʘʜʘʯʠ ʚʳʧʦʣʥʝʥʳ: ʧʦʜʦʙʨʘʣʠ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ 
ʨʘʟʜʝʣʫ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè.; ʚʳʙʨʘʣʠ ʧʣʘʪʬʦʨʤʫ - Nicepage ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ; 
ʟʘʧʦʣʥʠʣʠ ʨʘʟʜʝʣʳ ʠʥʪʝʨʝʩʥʳʤʠ ʬʘʢʪʘʤʠ ʧʦ ʬʠʟʠʢʝ; ʧʨʝʟʝʥʪʦʚʘʣʠ ʩʘʡʪ ʠ ʧʨʦʚʝʣʠ 
ʦʧʨʦʩ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ 10-ʭ ʢʣʘʩʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: 
ʩʦʟʜʘʥʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʧʦʩʦʙʠʝ çʕʣʝʢʪʨʠʯʝʩʢʠʝ ʫʜʠʚʠʪʝʣʴʥʦʩʪʠè, ʦʙʣʝʛʯʠʪ ʧʦʠʩʢ 
ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè. 

ʈʘʙʦʪʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʩʘʡʪʦʤ ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʙʫʯʘʶʱʠʝʩʷ ʜʣʷ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʨʦʢʘʤ ʧʦ ʬʠʟʠʢʝ ʨʘʟʜʝʣʘ çʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘè.  

ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ. ʇʣʘʥʠʨʫʝʤ ʜʦʙʘʚʠʪʴ ʠʥʪʝʨʝʩʥʳʝ 
ʬʘʢʪʳ ʜʣʷ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ, ʪʘʢʠʭ ʢʘʢ: çʄʝʭʘʥʠʢʘè, çʄʦʣʝʢʫʣʷʨʥʘʷ ʬʠʟʠʢʘ ʠ 
ʪʝʨʤʦʜʠʥʘʤʠʢʘè, çʆʧʪʠʢʘè, çɸʪʦʤʥʘʷ ʠ ʷʜʝʨʥʘʷ ʬʠʟʠʢʘè ʠ çʄʘʛʥʝʪʠʟʤè. 
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ʈɸɿʈɸɹʆʊʂɸ ʅɽʁʈʆʉɽʊɽɺʆʁ ʄʆɼɽʃʀ  

ɼʃʗ ʉɽɻʄɽʅʊɸʎʀʀ ɼʆʈʆɾʅʓʍ ʉʎɽʅɸʈʀɽɺ 

ʂʦʯʝʨʛʠʥ ɸʨʪʫʨ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʠʚʦʰʝʝʚ ʅʠʢʦʣʘʡ ɸʥʘʪʦʣʴʝʚʠʯ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  
ʆʪʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʀʐʀʊʈ ʊʇʋ 

 

1. ɿʘʜʘʯʘ ʩʝʛʤʝʥʪʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʉʝʛʤʝʥʪʘʮʠʷ ï ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 
ʩʝʛʤʝʥʪʦʚ. ʉʝʛʤʝʥʪʳ ð ʵʪʦ ʦʙʲʝʢʪʳ, ʦʪʜʝʣʸʥʥʳʝ ʦʪ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ 
ʫʨʦʚʥʝ ʧʠʢʩʝʣʝʡ. ʂʘʢʦʚʘ ʮʝʣʴ ʠ ʩʤʳʩʣ ʪʘʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ? ʎʝʣʴ ʩʝʛʤʝʥʪʘʮʠʠ ð 
ʫʧʨʦʩʪʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʉʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʦʙʳʯʥʦ 
ʠʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʛʨʘʥʠʮʳ, ʣʠʥʠʠ, ʦʙʲʝʢʪʳ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 
ʠʟʦʙʨʘʞʝʥʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʥʘʧʨʠʤʝʨ: ʦʙʥʘʨʫʞʝʥʠʝ ʦʧʫʭʦʣʝʡ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʦʚ ʪʢʘʥʝʡ, ʠʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʊʘʢʞʝ ʩʝʛʤʝʥʪʘʮʠʷ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʥʘ ʩʥʠʤʢʘʭ ʩʦ ʩʧʫʪʥʠʢʦʚ, ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ 
ʣʠʮ ʠʣʠ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ, ʚ ʤʘʰʠʥʥʦʤ ʟʨʝʥʠʠ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ [1]. 

ʉʝʛʤʝʥʪʘʮʠʷ ʜʦʨʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʥʠʝ ʥʝʡʨʦʩʝʪʠ, ʩʝʛʤʝʥʪʠʨʫʶʱʝʡ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʨʦʞʥʦʛʦ 
ʜʚʠʞʝʥʠʷ, ʚʟʷʪʳʝ ʠʟ ʠʛʨʳ Grand Theft Auto V (ʜʘʣʝʝ - GTA V). ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ 
ʥʝʡʨʦʩʝʪʠ ʤʥʝ ʧʦʥʘʜʦʙʠʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʝʸ ʚʠʜʦʤ, ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʤ ʙʫʜʝʪ 
ʚʳʧʦʣʥʷʪʴʩʷ ʩʝʛʤʝʥʪʘʮʠʷ, ʚʳʙʨʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠʟ ʠʛʨʳ GTA V 
ʠ ʚʨʫʯʥʫʶ ʚʳʜʝʣʠʪʴ ʚ ʥʠʭ ʥʫʞʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʫʶ ʚʳʙʦʨʢʫ ʛʦʪʦʚʳʭ 
ʠʟʦʙʨʘʞʝʥʠʡ, ʷ ʚʳʙʨʘʣ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ, ʪʘʢ ʢʘʢ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʷ ʟʘʪʨʘʯʫ ʤʝʥʴʰʝ ʩʠʣ 
ʠ ʚʨʝʤʝʥʠ ʥʘ ʤʦʥʦʪʦʥʥʫʶ ʨʘʙʦʪʫ. ɸ ʟʘʪʝʤ ʪʨʝʙʦʚʘʣʦʩʴ ʦʙʫʯʠʪʴ ʥʝʡʨʦʩʝʪʴ ʥʘ ʜʘʥʥʳʭ 
ʠʟʦʙʨʘʞʝʥʠʷʭ. ʕʪʦʪ ʧʨʦʝʢʪ ʘʢʪʫʘʣʝʥ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʩʝʡʯʘʩ ʠʜʸʪ ʘʢʪʠʚʥʦʝ 
ʨʘʟʚʠʪʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ), ʠ 
ʜʘʥʥʘʷ ʥʝʡʨʦʩʝʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʥʦʚʝʡʰʠʭ ʤʘʰʠʥʘʭ 
ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʂʠʪʘʝ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪ ʙʝʩʧʠʣʦʪʥʳʝ ʪʘʢʩʠ ʥʘ ʙʘʟʝ 
ʥʝʡʨʦʩʝʪʝʡ. 

2. ʅʝʡʨʦʩʝʪʴ U-Net 
ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʷ ʠʩʧʦʣʴʟʦʚʘʣ ʥʝʡʨʦʩʝʪʴ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ U-Net. ɼʘʥʥʘʷ ʥʝʡʨʦʩʝʪʴ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʩʚʸʨʪʦʯʥʳʭ 
ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʟʘʜʘʯ ʧʦ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. U-Net ʦʙʫʯʘʝʪʩʷ ʩʢʚʦʟʥʳʤ 
ʩʧʦʩʦʙʦʤ ʥʘ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ ʣʫʯʰʠʤ ʤʝʪʦʜʦʤ ʜʣʷ 
ʩʝʛʤʝʥʪʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʗ ʚʳʙʨʘʣ ʝʸ ʜʣʷ ʨʘʙʦʪʳ ʙʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ, 
ʙʳʩʪʨʦʪʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [2]. 

https://disk.yandex.ru/i/Nijz2TUiSja4cA
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ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʩʝʛʤʝʥʪʘʮʠʠ ʤʦʟʛʘ [2] 

ɸʨʭʠʪʝʢʪʫʨʘ U-Net ʠ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʠʟʦʙʨʘʞʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʩʫʞʘʶʱʝʛʦ ʧʫʪʠ ʠ 
ʨʘʩʰʠʨʷʶʱʝʛʦ ʧʫʪʠ (ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʉʫʞʘʶʱʠʡ ʧʫʪʴ ï ʦʜʥʘ ʠʟ 
ʦʙʳʯʥʳʭ ʩʪʨʫʢʪʫʨ ʩʚʸʨʪʦʯʥʦʡ ʥʝʡʨʦʩʝʪʠ [2]. 

U-net ʫʞʝ ʥʝ ʦʜʠʥ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʨʘʙʦʪʘʭ ʧʦ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. 
ʀʟ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʩʝʪʴ ʫʥʠʚʝʨʩʘʣʴʥʘ ʠ ʤʦʞʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʟʘʜʘʯʘʭ ʧʦ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ [2]: 

¶ ʉʝʛʤʝʥʪʘʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ 
¶ ʇʨʠʤʝʥʝʥʠʝ U-net ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ 
¶ ʉʦʨʝʚʥʦʚʘʥʠʝ ʧʦ ʘʥʘʣʠʟʫ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦ ʩʧʫʪʥʠʢʦʚ 
¶ ʈʘʙʦʪʳ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʨʘʢʘ ʣʸʛʢʠʭ ʩ ʧʦʤʦʱʴʶ U-net 

 
ʈʠʩʫʥʦʢ 2. ɸʨʭʠʪʝʢʪʫʨʘ U-net [2] 

 

3. ɺʳʙʦʨʢʘ 

ɼʣʷ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʤʥʝ ʧʦʥʘʜʦʙʠʣʘʩʴ ʙʦʣʴʰʘʷ ʢʦʣʣʝʢʮʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 
ʧʨʦʩʪʘʚʣʝʥʥʳʤʠ ʤʝʪʢʘʤʠ ʢʣʘʩʩʦʚ ʫ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʚʳʙʦʨʢʘ). ʄʥʝ ʫʜʘʣʦʩʴ 
ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʫʶ ʚʳʙʦʨʢʫ. ʆʥʘ ʩʦʩʪʘʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 25 ʪʳʩʷʯʠ (24966) ʧʣʦʪʥʦ 

ʧʦʤʝʯʝʥʥʳʭ ʢʘʜʨʦʚ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1914 Ĭ 1052, ʩʥʷʪʳʭ ʠʟ ʠʛʨʳ Grand Theft Auto V. 
ʄʝʪʢʠ ʢʣʘʩʩʦʚ ʚ ʜʘʥʥʦʤ ʥʘʙʦʨʝ ʩʦʚʤʝʩʪʠʤʳ ʩ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ CamVid ʠ SityScapes, 
ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʲʝʢʪʳ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʙʫʜʫʪ ʨʘʟʜʝʣʝʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ 
ʢʘʪʝʛʦʨʠʷʤ [3]: 
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ʈʠʩʫʥʦʢ 3. ʉʧʠʩʦʢ ʥʘʟʥʘʯʝʥʠʡ ʢʣʘʩʩʦʚ [4] 

ɾʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʩʣʝʜʫʶʱʠʭ ʠʟʦʙʨʘʞʝʥʠʷʭ:

   

ʈʠʩʫʥʦʢ 4. ʇʨʠʤʝʨ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ [3] 

4. ɿʘʢʣʶʯʝʥʠʝ 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʜʘʯʘ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʥʘʰʝ ʚʨʝʤʷ 
ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʣ ʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʦʜ, 
ʧʦʜʭʦʜʷʱʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʚʳʙʦʨʢʫ, ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 
ʟʘʜʘʯʠ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʫ ʥʝʡʨʦʩʝʪʴ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ, ʧʦʚʳʩʠʚ ʝʸ ʪʦʯʥʦʩʪʴ, ʘ ʪʘʢʞʝ 
ʘʜʘʧʪʠʨʦʚʘʪʴ ʜʣʷ ʨʝʘʣʴʥʳʭ ʜʦʨʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʉʝʛʤʝʥʪʘʮʠʷ (ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ). [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 

ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B5%D0%B3%D0%BC%D0%B5%D0%
BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F_(%D0%BE%D0%B1%D1%80%D0%B
0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B8%D0%B7%D0%BE%D0%B1
%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9)&stable=1 (ɼʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 16.11.2024) 

2. U-Net: ʥʝʡʨʦʩʝʪʴ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ïURL: 
neurohive.io/ru/vidy-nejrosetej/u-net-image-segmentation/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.11.2024) 

3. Playing for Data: Ground Truth from Computer Games. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
URL: download.visinf.tu-darmstadt.de/data/from_games/data/eccv-2016-richter-
playing_for_data.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.11.2024) 

4. Motion-based Segmentation and Recognition Dataset. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï
URL: mi.eng.cam.ac.uk/research/projects/VideoRec/CamVid/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.11.2024) 
 
 
 
 
 
 
 

https://mi.eng.cam.ac.uk/research/projects/VideoRec/CamVid/
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇɽʈɽʍʆɼʅʆɻʆ ʀɿʃʋʏɽʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʗɿʓʂʆɺ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ WOLFRAM LANGUAGE ʀ PYTHON ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ 

ʉʈɽɼʉʊɺ ɼʀɸɻʅʆʉʊʀʂʀ ʇʋʏʂʆɺ ɿɸʈʗɾɽʅʅʓʍ ʏɸʉʊʀʎ 

ʂʠʨʠʣʣʦʚ ʀʚʘʥ, ʂʦʯʝʪʦʚ ɼʤʠʪʨʠʡ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʢʠʪʦʚ ɼʤʠʪʨʠʡ ɸʥʜʨʝʝʚʠʯ, ʢ. ʬ.-ʤ. ʥ., ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  
ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʰʢʦʣʳ ʬʠʟʠʢʠ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʘʨʷʜ, ʜʚʠʞʫʱʠʡʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʧʨʷʤʦʣʠʥʝʡʥʦ, ʥʝ ʠʟʣʫʯʘʝʪ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʚ ʚʘʢʫʫʤʝ. ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʥʠʮʳ ʜʚʫʭ ʩʨʝʜ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦʟʥʠʢʘʝʪ ʥʦʚʳʡ ʪʠʧ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 
ʠʟʣʫʯʝʥʠʷ, ʥʘʟʚʘʥʥʳʡ ʧʝʨʝʭʦʜʥʳʤ. ʆʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪ ʯʘʩʪʠʮʳ, ʜʚʠʞʫʱʠʝʩʷ ʢʘʢ ʩ 
ʙʦʣɹhʝʡ, ʪʘʢ ʠ ʩ ʤʝʥʴʰʝʡ ʬʘʟʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ [1]. ʕʪʘ ʧʨʦʙʣʝʤʘ ʙʳʣʘ 
ʠʩʩʣʝʜʦʚʘʥʘ ɺʠʪʘʣʠʝʤ ʃʘʟʘʨʝʚʠʯʝʤ ɻʠʥʟʙʫʨʛʦʤ ʠ ʀʣʴʝʡ ʄʠʭʘʡʣʦʚʠʯʝʤ ʌʨʘʥʢʦʤ 
ʦʢʦʣʦ 50 ʣʝʪ ʥʘʟʘʜ.  

 

ʈʠʩʫʥʦʢ 1. ʂ ʦʙʨʘʟʦʚʘʥʠʶ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʟʘʨʷʜʦʤ [1] 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ɻʠʥʟʙʫʨʛ ʠ ʌʨʘʥʢ ʠʩʩʣʝʜʫʶʪ ʧʝʨʝʭʦʜʥʦʝ ʠʟʣʫʯʝʥʠʝ, 
ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʘ ʠʟ ʚʘʢʫʫʤʘ ʚ ʠʜʝʘʣʴʥʳʡ ʧʨʦʚʦʜʥʠʢ. ʇʦʣʝ ʚʥʫʪʨʠ 
ʧʨʦʚʦʜʥʠʢʘ ʨʘʚʥʦ ʥʫʣʶ, ʘ ʚʥʝ ʥʝʛʦ ʩʦʟʜʘʸʪʩʷ ʩʫʤʤʘʨʥʦʝ ʧʦʣʝ ʦʪ ʟʘʨʷʜʘ +q ʠ 
ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʟʝʨʢʘʣʴʥʦʛʦ ʟʘʨʷʜʘ -q. ʇʨʠ ʤʛʥʦʚʝʥʥʦʡ ʦʩʪʘʥʦʚʢʝ ʟʘʨʷʜʘ 
ʧʨʦʠʩʭʦʜʠʪ ʠʟʣʫʯʝʥʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ ʥʘʯʘʣʫ ʜʚʠʞʝʥʠʷ ʵʪʠʭ ʟʘʨʷʜʦʚ. ʊʘʢʞʝ ʪʘʢʦʝ 
ʠʟʣʫʯʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʥʠʮʳ ʜʚʫʭ ʜʠʵʣʝʢʪʨʠʢʦʚ ʩ ʨʘʟʥʳʤʠ 
ʧʨʦʥʠʮʘʝʤʦʩʪʷʤʠ Ů1 ʠ Ů2, ʨʘʟʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚʣʠʷʝʪ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ 
ʠʟʣʫʯʝʥʠʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ɤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ W(ɤ) ʩʪʨʝʤʠʪʩʷ ʢ 
ʥʫʣʶ, ʯʪʦ ʜʝʣʘʝʪ ʧʦʣʥʫʶ ʠʟʣʫʯʝʥʥʫʶ ʵʥʝʨʛʠʶ ʢʦʥʝʯʥʦʡ [1].  

ʕʥʝʨʛʠʷ, ʠʟʣʫʯʝʥʥʘʷ ʯʘʩʪʠʮʝʡ ʩ ʟʘʨʷʜʦʤ ze ʠ ʃʦʨʝʥʮ-ʬʘʢʪʦʨʦʤ ɔ ʧʨʠ 
ʧʝʨʝʩʝʯʝʥʠʠ ʛʨʘʥʠʮʳ ʚʘʢʫʫʤʘ ʠ ʩʨʝʜʳ ʩ ʧʣʘʟʤʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ɤp, ʤʦʞʝʪ ʙʳʪʴ 
ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ ʧʦʩʪʦʷʥʥʫʶ ʪʦʥʢʦʡ ʩʪʨʫʢʪʫʨʳ Ŭ. ʇʦʣʦʚʠʥʘ ʵʥʝʨʛʠʠ ʫʥʦʩʠʪʩʷ 
ʨʝʥʪʛʝʥʦʚʩʢʠʤʠ ʬʦʪʦʥʘʤʠ, ʠ ʩʨʝʜʥʷʷ ʵʥʝʨʛʠʷ ʬʦʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ɔǩɤp /4. 
ʋʛʣʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʫ ʤʘʣʦʛʦ ʫʛʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʪʨʘʝʢʪʦʨʠʠ ʯʘʩʪʠʮʳ. ɼʣʠʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʣʥʳ ï ʵʪʦ ʧʫʪʴ, ʟʘ ʢʦʪʦʨʳʡ ʨʘʟʥʦʩʪʴ ʬʘʟ 
ʥʝ ʧʨʝʚʳʰʘʝʪ ˊ [2]. ʄʘʣʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʜʦʣʛʦʝ ʚʨʝʤʷ ʟʘʪʨʫʜʥʷʣʘ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʢʘ ʥʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 
ʪʝʦʨʠʷ ʝʛʦ ʧʦʷʚʣʝʥʠʷ ʚ ʧʣʘʩʪʠʥʢʘʭ.  

ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 
ʜʝʪʝʢʪʦʨʘʭ ʯʘʩʪʠʮ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʣʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʵʣʝʢʪʨʦʥʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʫʩʢʦʨʠʪʝʣʷʭ ʠ 
ʢʦʣʣʘʡʜʝʨʘʭ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʃʦʨʝʥʮ-
ʬʘʢʪʦʨʫ ɔ, ʯʪʦ ʜʝʣʘʝʪ ʜʝʪʝʢʪʦʨʳ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ɼʇʀ) ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ 
ʨʝʛʠʩʪʨʘʮʠʠ ʵʣʝʢʪʨʦʥʦʚ ʠ ʧʦʟʠʪʨʦʥʦʚ ʚ ʫʣʴʪʨʘʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʦʙʣʘʩʪʠ ʵʥʝʨʛʠʡ. 
ʃʦʨʝʥʮ-ʬʘʢʪʦʨ ʵʣʝʢʪʨʦʥʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʯʘʩʪʠʮ, ʯʪʦ 
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ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. ɼʇʀ ʨʝʛʠʩʪʨʠʨʫʝʪ ʪʦʣʴʢʦ 
ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʧʝʨʝʭʦʜʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʜʝʪʝʢʪʦʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʚʷʟʳʚʘʪʴ ʬʦʪʦʥʳ ʩ 
ʯʘʩʪʠʮʘʤʠ [2]. ʆʜʥʘʢʦ, ʠʟʤʝʨʝʥʠʝ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʰʢʦʣʴʥʦʡ 
ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ, 
ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʫʯʢʦʚ 
ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. 

 ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʦʚ Wolfram Language ʠ Python. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʦʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʥʘ Wolfram language ʠ Python, 

ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 
2. ʅʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 
 

ʀʟʫʯʝʥʠʝ ʦʩʥʦʚ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ɼʘʥʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʥʘ ʦʩʥʦʚʝ ʢʘʢʠʭ 
ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤʳ ʙʫʜʝʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʚʦʶ ʧʨʦʛʨʘʤʤʫ. ʉʧʝʨʚʘ 
ʨʘʩʩʤʦʪʨʠʤ ʛʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ 
ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʤ. ʨʠʩʫʥʦʢ 1). 

  Ů1 ʠ Ů2 ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʩʪʦʷʥʥʳʝ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʩʨʝʜʳ. ʇʣʦʩʢʦʩʪʴ Z ï 
ʧʣʦʩʢʦʩʪʴ ʨʘʟʜʝʣʘ ʜʚʫʭ ʩʨʝʜ. ʋʛʣʳ ɗ1 ʠ ɗ2 ʦʧʨʝʜʝʣʷʶʪ ʫʛʣʳ ʠʟʣʫʯʝʥʠʷ ʚ ʟʘʜʥʶʶ ʠ 
ʧʝʨʝʜʥʶʶ ʧʦʣʫʩʬʝʨʳ. ʆʪʩʯʸʪ ʫʛʣʦʚ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ. ɽ ʠ ɽ - ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʣʦʪʥʦʩʪʴ 
ʧʦʪʦʢʘ ʵʥʝʨʛʠʠ ʧʨʦʭʦʜʷʱʝʛʦ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʝʜʠʥʠʯʥʫʶ ʧʣʦʱʘʜʢʫ, 
ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ 
ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ, ʧʨʠ ʜʘʥʥʦʡ ʯʘʩʪʦʪʝ. 

 

ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ  
ʚ ʨʘʟʣʠʯʥʳʝ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʚʦʜʥʠʢʘ 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ ɻʠʥʟʙʫʨʛʘ ï ʌʨʘʥʢʘ, ʥʘ 
ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʥʘʧʠʰʝʤ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʪ ʩʚʦʡʩʪʚ ʩʨʝʜ (Ů1, Ů2), ʫʛʣʳ ʠʟʣʫʯʝʥʠʷ (ɗ1, 
ɗ2) ʠ ʃʦʨʝʥʮ-ʬʘʢʪʦʨʘ ʯʘʩʪʠʮʳ (ɔ). 

 

ʈʠʩʫʥʦʢ 3. ʌʦʨʤʫʣʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 
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ʉʜʝʣʘʚ ʨʘʩʯʸʪ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʦʷʥʥʦʡ 
ʧʣʘʥʢʠ (ǩ) ʚʳʨʘʟʠʤ ʵʥʝʨʛʠʶ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ ʩʤʦʜʝʣʠʨʫʝʤ ʝʸ ʥʘ ʛʨʘʬʠʢʝ. 
ʇʦʩʣʝ ʯʝʛʦ ʚʦʟʴʤʸʤ ʠʥʪʝʛʨʘʣ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʵʪʦʛʦ ʛʨʘʬʠʢʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 
ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʬʦʪʦʥʦʚ ʚ ʧʫʯʢʝ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ   

 

ʅʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ɺ ʮʝʣʷʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʤʳ ʨʝʰʠʣʠ 
ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʜʚʫʭ ʨʘʟʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (WOLFRAM 
LANGUAGE ʠ PYTHON) ʠ ʩʨʘʚʥʠʪʴ ʢʘʢʘʷ ʠʟ ʥʠʭ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʘʢʪʠʯʝʩʢʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʨʝʰʠʣʠ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʜʚʫʭ 
ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ: ʜʝʢʘʨʪʦʚʦʡ (ʢʣʘʩʩʠʯʝʩʢʦʡ) ʠ ʧʦʣʷʨʥʦʡ, ʜʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ 
ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ 
ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʝʘʣʠʟʘʮʠʶ ʟʘʜʘʯʠ ʥʘ ʷʟʳʢʝ Python, ʤʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ 
ʥʝʢʦʪʦʨʳʤʠ ʩʣʦʞʥʦʩʪʷʤʠ: ʫʩʣʦʞʥʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʬʦʨʤʫʣʳ (ʩʤ. ʨʠʩ. 3) ʚ ʢʦʜ, 
ʩʣʦʞʥʦʩʪʴ ʚ ʥʘʧʠʩʘʥʠʠ ʦʬʦʨʤʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʪ. ʢ. Python ʥʝʧʨʠʩʧʦʩʦʙʣʝʥ ʢ 
ʟʘʧʠʩʷʤ ʪʘʢʦʛʦ ʚʠʜʘ). ʅʦ ʫ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʝʩʪʴ ʠ ʧʣʶʩʳ: ʛʨʘʬʠʢʠ ʧʦʣʫʯʘʶʪʩʷ ʙʦʣʝʝ 
ʧʦʜʨʦʙʥʳʝ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ, ʘ ʩʘʤʦʤ ʢʦʜʝ (ʩʤ. ʨʠʩ. 4) ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠ 
ʜʦʙʘʚʣʷʪʴ ʧʦʯʪʠ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʝʢʦʨʘʪʠʚʥʫʶ ʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʨʝʟʫʣʴʪʘʪʘ. ɸ ʪʘʢʞʝ, ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʚ 
ʧʨʦʛʨʘʤʤʫ ʩʧʠʩʢʘ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʪʠ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʛʨʘʬʠʢʝ (ʪʘʢʠʝ ʢʘʢ Ů1, Ů2, ɗ1, ɗ2, ɔ) 

   

ʈʠʩʫʥʦʢ 4. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ Python 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʷʟʳʢʘ Wolfram Language, ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʧʨʦʛʨʘʤʤʳ ʤʳ ʪʘʢʞʝ 
ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʥʝʢʦʪʦʨʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ: ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ Wolfram ʩʧʝʮʠʘʣʴʥʦ 
ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ, ʦʥ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʚʝʩʪʥʳʤ 
ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʘʫʯʥʦʡ ʩʬʝʨʝ, ʧʦʵʪʦʤʫ 
ʥʘʡʪʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʝʛʦ ʠʟʫʯʝʥʠʷ ʜʦʚʦʣʴʥʦ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʘ ʪʘʢʞʝ ʷʟʳʢ ʠʤʝʝʪ 
ʦʩʦʙʫʶ ʩʧʝʮʠʬʠʢʫ, ʟʘʚʷʟʘʥʥʫʶ ʥʘ ʤʘʪʝʤʘʪʠʢʝ, ʠʟ-ʟʘ ʯʝʛʦ ʩʪʘʥʦʚʠʪʩʷ ʩʣʦʞʥʝʝ 
ʨʘʟʙʠʨʘʪʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʢʦʜʘ (ʩʤ. ʨʠʩ. 5). ʅʦ ʝʩʪʴ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ: 
ʧʦʩʢʦʣʴʢʫ Wolfram ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ ʥʘ ʤʘʪʝʤʘʪʠʢʝ, ʚ ʝʛʦ ʦʩʥʦʚʫ ʟʘʣʦʞʝʥʳ ʚʩʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʥʘʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, 
ʚ ʜʦʙʘʚʣʝʥʠʝ ʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʨʘʤʤʳ ʚʳʚʦʜʷʪʩʷ ʝʜʠʥʳʤ ʙʣʦʢʦʤ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 5. ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ  
ʥʘ Wolfram Language 

 
ʈʠʩʫʥʦʢ 6. ɻʨʘʬʠʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ  
ʚ ʜʝʢʘʨʪʦʚʦʡ ʠ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ʥʘ Python 
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ʈʠʩʫʥʦʢ 7. ɻʨʘʬʠʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʨʝʭʦʜʥʦʛʦ ʠʟʣʫʯʝʥʠʷ  

ʚ ʜʝʢʘʨʪʦʚʦʡ ʠ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ʥʘ Wolfram Language 
 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʪʘʢ, ʤʳ ʩʤʦʜʝʣʠʨʦʚʘʣʠ ʧʝʨʝʭʦʜʥʦʝ ʠʟʣʫʯʝʥʠʝ ʠʩʧʦʣʴʟʫʷ ʜʚʘ ʷʟʳʢʘ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Python ʠ Wolfram Language. ʉʨʘʚʥʠʚʘʥʠʷ ʵʪʠ ʜʚʘ ʩʧʦʩʦʙʘ, ʤʳ ʫʯʣʠ, ʢʘʢ 
ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ ʠʪʦʛʝ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ Python, ʯʪʦ ʭʦʪʴ ʠ ʷʚʣʷʝʪʩʷ 
ʜʦʩʪʫʧʥʳʤ, ʠʟʚʝʩʪʥʳʤ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʳʤ ʚ ʦʩʚʦʝʥʠʠ ʷʟʳʢʘʤ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʨʦʜʘ 
ʟʘʜʘʯʠ ʦʥ ʥʝ ʧʦʜʭʦʜʠʪ. ɺ ʩʚʦʶ ʞʝ ʦʯʝʨʝʜʴ Wolfram ʠʤʝʝʪ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʝ ʢʘʢ ʩʣʦʞʥʦʩʪʴ ʚ 
ʦʩʚʦʝʥʠʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴ, ʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʘʢʦʛʦ ʪʠʧʘ ʦʥ ʧʨʝʢʨʘʩʥʦ ʧʦʜʭʦʜʠʪ. 

  
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɼʝʥʠʩʦʚ ʉ.ʇ. ʇʝʨʝʭʦʜʥʦʝ ʠʟʣʫʯʝʥʠʝ / ʉʦʡʬʝʨ ɺ. ʅ. // ʉʦʨʦʩʦʚʩʢʠʡ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʞʫʨʥʘʣ ï 1997. ï ʊ.126, ˉ3 ï ʉ. 124-129. 

2. ɼʝʥʠʩʦʚ ʉ.ʇ.  ʇʝʨʝʭʦʜʥʦʝ ʠʟʣʫʯʝʥʠʝ: ʥʘʫʯʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʠʟʠʢʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ / ʈʫʜʝʥʢʦ ʆ. ɺ.  // ʋʩʧʝʭʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʫʢ ï 
2007. ï ʊ. 177, ˉ 4 ï ʉ. 394-396. 

 
 
 

ʈɸɿʈɸɹʆʊʂɸ ɼʀɿɸʁʅɸ ʌʀʈʄɽʅʅʆɻʆ ʉʊʀʃʗ  

ʅɸ ʇʈʀʄɽʈɽ ʂʆʄʇɸʅʀʀ çʉʊʈʆʁʀʅɾʀʅʀʈʀʅɻè 

ʂʫʟʥʝʮʦʚʘ ʉʦʬʴʷ 

ɹʆʋ ʍʄɸʆ-ʖʛʨʳ ʃʠʮʝʡ ʠʤ. ɻ.ʌ. ɸʪʷʢʰʝʚʘ, 11 ʢʣʘʩʩ, ʛ. ʖʛʦʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʦʨʦʥʮʦʚʘ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧ. ʦʙʨʘʟʦʚʘʥʠʷ  

 

ʈʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʫʩʧʝʰʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʨʘʟʤʝʨʘ ʠ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʌʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʧʦʤʦʛʘʝʪ ʢʦʤʧʘʥʠʠ ʚʳʜʝʣʠʪʴʩʷ ʥʘ ʬʦʥʝ ʢʦʥʢʫʨʝʥʪʦʚ. ɺ ʫʩʣʦʚʠʷʭ 
ʥʘʩʳʱʝʥʥʦʛʦ ʨʳʥʢʘ ʧʦʪʨʝʙʠʪʝʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʧʨʝʜʣʦʞʝʥʠʡ, ʠ ʠʤʝʥʥʦ 
ʷʨʢʠʡ ʠ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʬʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʠ 
ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʝʨʚʦʝ ʚʧʝʯʘʪʣʝʥʠʝ [6]. 

ʌʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʢʦʤʧʘʥʠʠ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʠʟʫʘʣʴʥʳʭ ʠ 
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʫʥʠʢʘʣʴʥʳʡ ʦʙʨʘʟ ʠ 
ʠʜʝʥʪʠʯʥʦʩʪʴ ʙʨʝʥʜʘ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʣʦʛʦʪʠʧ, ʮʚʝʪʦʚʫʶ ʧʘʣʠʪʨʫ, ʰʨʠʬʪʳ, 
ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʩʪʠʣʴ ʦʙʱʝʥʠʷ ʠ ʧʨʝʟʝʥʪʘʮʠʠ ʢʦʤʧʘʥʠʠ. ʌʠʨʤʝʥʥʳʡ 
ʩʪʠʣʴ ʧʦʤʦʛʘʝʪ ʚʳʜʝʣʠʪʴʩʷ ʥʘ ʬʦʥʝ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʩʦʟʜʘʝʪ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʦʙʨʘʟ ʚ 
ʩʦʟʥʘʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ [3]. 

ʕʬʬʝʢʪʠʚʥʳʡ ʬʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʣʦʛʦʪʠʧ ʠ ʮʚʝʪʦʚʫʶ 
ʧʘʣʠʪʨʫ, ʥʦ ʠ ʰʨʠʬʪʳ, ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʠ ʜʨʫʛʠʝ ʚʠʟʫʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 
ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʜʦʥʝʩʪʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʣʶʯʝʚʳʝ ʩʦʦʙʱʝʥʠʷ ʢʦʤʧʘʥʠʠ. ʕʪʦ 
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ʦʙʣʝʛʯʘʝʪ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʮʝʥʥʦʩʪʝʡ ʠ 
ʧʨʝʜʣʦʞʝʥʠʡ ʙʨʝʥʜʘ. 

ʉʦʟʜʘʥʠʝ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ ð ʵʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ 
ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʠ ʚʥʫʪʨʝʥʥʠʭ 
ʮʝʥʥʦʩʪʝʡ ʢʦʤʧʘʥʠʠ. ʇʨʘʚʠʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʬʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʩʧʦʩʦʙʝʥ 
ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʩʧʝʰʥʦʩʪʴ ʙʠʟʥʝʩʘ [6]. 

ɺ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʤʝʥʷʶʱʝʛʦʩʷ ʨʳʥʢʘ ʬʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʤʦʞʝʪ ʙʳʪʴ 
ʘʜʘʧʪʠʨʦʚʘʥ ʧʦʜ ʥʦʚʳʝ ʪʨʝʥʜʳ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʢʦʤʧʘʥʠʠ ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʫʟʥʘʚʘʝʤʦʛʦ 
ʠ ʟʘʧʦʤʠʥʘʶʱʝʛʦʩʷ ʠʤʠʜʞʘ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʩ ʢʘʯʝʩʪʚʦʤ, 
ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʦʤ.  

ɿʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ. 
2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʢʦʥʢʫʨʝʥʪʦʚ. 
3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʮʝʥʥʦʩʪʝʡ ʢʦʤʧʘʥʠʠ. 
4. ʈʘʟʨʘʙʦʪʢʘ ʣʦʛʦʪʠʧʘ ʠ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ. 
5. ʉʦʟʜʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ (ʣʦʛʦʪʠʧ, ʣʠʩʪʦʚʢʘ) 

ʇʦʯʝʤʫ ʩʦʟʜʘʥʠʝ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ ʚʘʞʥʦ ʜʣʷ ʙʠʟʥʝʩʘ: 

1. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʙʨʝʥʜʘ: ʃʦʛʦʪʠʧ ʧʦʤʦʛʘʝʪ ʢʣʠʝʥʪʘʤ ʠ ʧʘʨʪʥʝʨʘʤ ʙʳʩʪʨʦ 
ʫʟʥʘʚʘʪʴ ʢʦʤʧʘʥʠʶ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. ʋʥʠʢʘʣʴʥʦʝ ʠ ʟʘʧʦʤʠʥʘʶʱʝʝʩʷ ʠʟʦʙʨʘʞʝʥʠʝ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʟʥʘʚʘʝʤʦʛʦ ʦʙʨʘʟʘ ʬʠʨʤʳ. 

2. ʇʝʨʝʜʘʯʘ ʮʝʥʥʦʩʪʝʡ ʢʦʤʧʘʥʠʠ: ʃʦʛʦʪʠʧ ʤʦʞʝʪ ʚʠʟʫʘʣʴʥʦ ʦʪʨʘʞʘʪʴ ʢʣʶʯʝʚʳʝ 
ʮʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʥʘʜʝʞʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʣʠ 
ʵʢʦʣʦʛʠʯʥʦʩʪʴ. ʕʪʦ ʫʩʠʣʠʚʘʝʪ ʜʦʚʝʨʠʝ ʢʣʠʝʥʪʦʚ ʠ ʧʘʨʪʥʸʨʦʚ. 

3. ʋʚʝʣʠʯʝʥʠʝ ʫʟʥʘʚʘʝʤʦʩʪʠ: ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʣʦʛʦʪʠʧ ʫʣʫʯʰʘʝʪ 
ʚʦʩʧʨʠʷʪʠʝ ʙʨʝʥʜʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʫʟʥʘʚʘʝʤʦʩʪʴ ʚ ʛʣʘʟʘʭ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʕʪʦ 
ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ. 

4. ʇʦʜʜʝʨʞʘʥʠʝ ʝʜʠʥʩʪʚʘ ʙʨʝʥʜʘ: ʃʦʛʦʪʠʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʩʝʭ ʨʝʢʣʘʤʥʳʭ 
ʤʘʪʝʨʠʘʣʘʭ, ʜʦʢʫʤʝʥʪʘʮʠʠ, ʦʜʝʞʜʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʙʲʝʢʪʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʵʪʦʤʫ 
ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʥʘʥʝʩʝʥʠʝ ʥʘ ʣʶʙʫʶ ʨʝʢʣʘʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʛʦ ʨʘʟʤʝʨʘ 

5. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ: ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʩʦʟʜʘʥʥʳʡ 
ʣʦʛʦʪʠʧ ʚʳʟʳʚʘʝʪ ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʘʯʝʩʪʚʦʤ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʥʘʜʸʞʥʦʩʪʴʶ, ʯʪʦ 
ʢʨʘʡʥʝ ʚʘʞʥʦ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ [1]. 

ʃʦʛʦʪʠʧ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ. ʆʥ ʜʦʣʞʝʥ ʙʳʪʴ 
ʧʨʦʩʪʳʤ, ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʠ ʦʪʨʘʞʘʪʴ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ.  

ʎʚʝʪʦʚʘʷ ʛʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʙʨʘʥʘ ʩ ʫʯʝʪʦʤ ʧʩʠʭʦʣʦʛʠʠ ʮʚʝʪʘ. ʅʘʧʨʠʤʝʨ, 
ʯʸʨʥʳʡ ʠ ʩʠʥʠʝ ʦʪʪʝʥʢʠ ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʥʘʜʝʞʥʦʩʪʴʶ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʦʤ, 
ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʣʶʯʝʚʳʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʤʧʘʥʠʠ [5]. 

ʆʪʦʙʨʘʟʠʤ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʠʟʘʡʥʘ ʣʦʛʦʪʠʧʘ: 

1. ʆʪʨʘʞʝʥʠʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʃʦʛʦʪʠʧ ʜʦʣʞʝʥ ʚʠʟʫʘʣʴʥʦ ʫʢʘʟʳʚʘʪʴ ʥʘ 
ʦʙʣʘʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ, ʙʫʜʴ ʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʣʠ 
ʫʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘʤʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʚʦʣʦʚ ʠ ʦʙʨʘʟʦʚ. 

2. ɺʳʜʝʣʝʥʠʝ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ: ʃʦʛʦʪʠʧ ʜʦʣʞʝʥ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʣʦʛʦʪʠʧʦʚ 
ʢʦʥʢʫʨʝʥʪʦʚ, ʯʪʦʙʳ ʚʳʜʝʣʷʪʴʩʷ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ ʠʛʨʦʢʦʚ ʨʳʥʢʘ. ɺʘʞʥʦ ʥʘʡʪʠ 
ʫʥʠʢʘʣʴʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʘʩʩʦʮʠʠʨʦʚʘʪʴʩʷ ʠʤʝʥʥʦ ʩ ʚʘʰʝʡ 
ʢʦʤʧʘʥʠʝʡ. 

3. ʉʦʦʪʚʝʪʩʪʚʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʩʪʠʣʶ: ʃʦʛʦʪʠʧ ʜʦʣʞʝʥ ʛʘʨʤʦʥʠʯʥʦ 
ʚʧʠʩʳʚʘʪʴʩʷ ʚ ʦʙʱʠʡ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʪʠʣʴ ʢʦʤʧʘʥʠʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʝʜʠʥʩʪʚʦ ʚʩʝʭ 
ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 
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4. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ: ʃʦʛʦʪʠʧ ʜʦʣʞʝʥ ʭʦʨʦʰʦ ʩʤʦʪʨʝʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ 
ʥʦʩʠʪʝʣʷʭ: ʦʪ ʚʠʟʠʪʥʳʭ ʢʘʨʪʦʯʝʢ ʠ ʙʘʥʥʝʨʦʚ ʜʦ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ ʠ ʩʧʝʮʦʜʝʞʜʳ. ʆʥ 
ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʯʠʪʘʙʝʣʴʥʳʤ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʘ ʠ 
ʢʦʥʪʝʢʩʪʘ. 

5. ɼʦʣʛʦʚʝʯʥʦʩʪʴ: ʃʦʛʦʪʠʧ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 
ʦʩʪʘʚʘʪʴʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʝ ʪʝʨʷʷ ʩʚʦʝʡ 
ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ. 

6. ʇʨʦʩʪʦʪʘ ʠ ʷʩʥʦʩʪʴ: ʃʦʛʦʪʠʧ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʩʪʳʤ ʠ ʣʝʛʢʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʤ, 
ʯʪʦʙʳ ʤʛʥʦʚʝʥʥʦ ʚʳʟʳʚʘʪʴ ʥʫʞʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ ʵʤʦʮʠʠ [ʈʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ]. 

 
ɸʥʘʣʠʟ ʘʥʘʣʦʛʦʚ 

ʃʦʛʦʪʠʧʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʧʘʥʠʡ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʤʠʜʞʘ ʠ ʨʝʧʫʪʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʥʠ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʷʜʦʤ 
ʦʙʱʠʭ ʯʝʨʪ, ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙ 
ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 
ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʣʦʛʦʪʠʧʦʚ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ. 

 ʄʥʦʛʠʝ ʣʦʛʦʪʠʧʳ ʠʩʧʦʣʴʟʫʶʪ ʯʠʩʪʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ 
ʢʚʘʜʨʘʪʳ, ʪʨʝʫʛʦʣʴʥʠʢʠ ʠ ʣʠʥʠʠ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʠ 
ʪʦʯʥʦʩʪʴ ʚ ʨʘʙʦʪʝ. ɺ ʜʠʟʘʡʥʝ ʣʦʛʦʪʠʧʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʨʦʠʪʝʣʴʥʳʝ 
ʩʠʤʚʦʣʳ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʪʫʨʳ ʟʜʘʥʠʡ, ʤʦʩʪʦʚ ʠʣʠ ʜʦʨʦʞʥʳʭ ʨʘʟʚʷʟʦʢ, ʯʪʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ 

 ɺ ʣʦʛʦʪʠʧʘʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʥʝʡʪʨʘʣʴʥʳʝ ʠ ʩʧʦʢʦʡʥʳʝ 
ʮʚʝʪʘ, ʪʘʢʠʝ ʢʘʢ ʩʠʥʠʡ, ʩʝʨʳʡ, ʯʝʨʥʳʡ ʠ ʙʝʣʳʡ. ʕʪʠ ʦʪʪʝʥʢʠ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ 
ʫʚʝʨʝʥʥʦʩʪʴʶ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʦʤ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʀʥʦʛʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʨʢʠʝ 
ʘʢʮʝʥʪʳ, ʥʘʧʨʠʤʝʨ, ʢʨʘʩʥʳʡ ʠʣʠ ʞʝʣʪʳʡ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʵʥʝʨʛʠʠ ʠ ʜʠʥʘʤʠʢʠ, ʯʪʦ 
ʤʦʞʝʪ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ. 

ʃʦʛʦʪʠʧʳ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ ʭʦʨʦʰʦ ʯʠʪʘʝʤʳʝ ʰʨʠʬʪʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ 
ʩʝʨʴʝʟʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. ʆʙʳʯʥʦ ʚʳʙʠʨʘʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʠʣʠ 
ʩʦʚʨʝʤʝʥʥʳʝ ʰʨʠʬʪʳ ʙʝʟ ʠʟʣʠʰʥʠʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʪʝʢʩʪ ʣʝʛʢʦ 
ʚʦʩʧʨʠʥʠʤʘʝʤʳʤ ʠ ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʣʦʛʦʪʠʧʳ ʩʪʘʨʘʶʪʩʷ ʠʟʙʝʛʘʪʴ ʠʟʙʳʪʦʯʥʳʭ ʜʝʪʘʣʝʡ, ʧʨʝʜʧʦʯʠʪʘʷ 
ʣʘʢʦʥʠʯʥʳʝ ʠ ʧʦʥʷʪʥʳʝ ʜʠʟʘʡʥʳ. ʄʠʥʠʤʘʣʠʟʤ ʧʦʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʙʨʝʥʜ ʣʝʛʢʦ 
ʫʟʥʘʚʘʝʤʳʤ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʝʜʠʘʬʦʨʤʘʪʦʚ, ʦʪ ʚʠʟʠʪʦʢ ʜʦ 
ʙʘʥʥʝʨʦʚ ʠ ʚʝʙ-ʩʘʡʪʦʚ. 

ʃʦʛʦʪʠʧʳ ʥʝʨʝʜʢʦ ʚʢʣʶʯʘʶʪ ʦʙʨʘʟʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʩʥʦʚʥʦʡ ʩʬʝʨʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʤʦʩʪʳ, ʜʦʨʦʛʠ 
ʠʣʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʧʝʮʠʬʠʢʫ ʨʘʙʦʪʳ. ʊʘʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʧʦʤʦʛʘʶʪ 
ʢʣʠʝʥʪʘʤ ʙʳʩʪʨʦ ʧʦʥʷʪʴ, ʯʝʤ ʠʤʝʥʥʦ ʟʘʥʠʤʘʝʪʩʷ ʢʦʤʧʘʥʠʷ, ʠ ʢʘʢʠʝ ʫʩʣʫʛʠ ʦʥʘ 
ʧʨʝʜʣʘʛʘʝʪ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ 

ɺ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʜʣʷ ʣʦʛʦʪʠʧʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʢʦʤʧʘʥʠʠ 
ʧʦʧʘʜʘʶʪ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

1. ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʢʣʠʝʥʪʳ: ʜʝʚʝʣʦʧʝʨʳ, ʟʘʩʪʨʦʡʱʠʢʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʬʦʥʜʳ, 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. 

2. ʇʘʨʪʥʝʨʳ ʠ ʧʦʜʨʷʜʯʠʢʠ: ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʙʶʨʦ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʦʜʨʷʜʯʠʢʠ, 
ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʠ ʠʥʞʝʥʝʨʳ. 

3. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʩʦʪʨʫʜʥʠʢʠ: ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʠ ʤʦʣʦʜʳʝ 
ʧʨʦʬʝʩʩʠʦʥʘʣʳ. 

4. ʆʙʱʝʩʪʚʝʥʥʦʩʪʴ: ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚʠʩʪʳ. 
5. ʀʥʚʝʩʪʦʨʳ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʘʨʪʥʝʨʳ: ʯʘʩʪʥʳʝ ʠʥʚʝʩʪʦʨʳ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʢʦʤʧʘʥʠʠ. 
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ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

 ʇʦʩʪʨʦʝʥʠʝ ʚʝʢʪʦʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʨʦʚʳʭ ʬʘʡʣʦʚ ʚ 
ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʘʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

ʇʣʘʥ ʧʨʦʝʢʪʥʳʭ ʜʝʡʩʪʚʠʡ 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ: ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʤʧʘʥʠʠ ʠ ʧʦʣʫʯʝʥʠʝ ʮʝʣʝʡ ʩʦʟʜʘʥʠʷ 
ʣʦʛʦʪʠʧʘ ʦʪ ʟʘʢʘʟʯʠʢʘ. 

2. ɸʥʘʣʠʟ ʠ ʩʪʨʘʪʝʛʠʷ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʣʦʛʦʪʠʧʘ. 
3. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʡ: ʩʦʟʜʘʥʠʝ ʵʩʢʠʟʦʚ ʠ ʦʪʙʦʨ ʣʫʯʰʠʭ ʠʜʝʡ. 
4. ɼʝʪʘʣʠʟʘʮʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ: ʜʦʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʚʝʨʩʠʠ 

ʣʦʛʦʪʠʧʘ. 
5. ʊʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ: ʧʝʨʝʚʦʜ ʣʦʛʦʪʠʧʘ ʚ ʚʝʢʪʦʨʥʳʡ ʬʦʨʤʘʪ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ. 
6. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʨʢʘ: ʪʝʩʪʠʨʦʚʘʥʠʝ ʣʦʛʦʪʠʧʘ ʥʘ ʨʘʟʥʳʭ ʥʦʩʠʪʝʣʷʭ  
7. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʜʘʯʘ: ʩʦʩʪʘʚʣʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠ ʧʝʨʝʜʘʯʘ ʬʘʡʣʦʚ ʟʘʢʘʟʯʠʢʫ. 
8. ɿʘʧʫʩʢ ʠ ʠʥʪʝʛʨʘʮʠʷ: ʚʥʝʜʨʝʥʠʝ ʣʦʛʦʪʠʧʘ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʩʪʠʣʴ ʠ 

ʤʦʥʠʪʦʨʠʥʛ ʝʛʦ ʚʦʩʧʨʠʷʪʠʷ. 
 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʙʦʪʳ 

ʈʘʟʨʘʙʦʪʢʘ ʣʦʛʦʪʠʧʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ: 

1. ʇʦʚʳʰʘʝʪ ʫʟʥʘʚʘʝʤʦʩʪʴ ʙʨʝʥʜʘ. 
2. ʋʚʝʣʠʯʠʚʘʝʪ ʜʦʚʝʨʠʝ ʢ ʢʦʤʧʘʥʠʠ. 
3. ɺʳʜʝʣʷʝʪ ʢʦʤʧʘʥʠʶ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. 
4. ʕʢʦʥʦʤʠʪ ʨʘʩʭʦʜʳ ʥʘ ʨʝʢʣʘʤʫ ʠ ʧʨʦʜʚʠʞʝʥʠʝ. 
5. ʉʧʦʩʦʙʩʪʚʫʝʪ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʨʘʩʰʠʨʝʥʠʶ ʙʠʟʥʝʩʘ. 
6. ʋʢʨʝʧʣʷʝʪ ʮʝʥʥʦʩʪʴ ʙʨʝʥʜʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ 
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ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ  

ɼʃʗ ʆɹʅɸʈʋɾɽʅʀʗ ɼʓʄɸ çSMOKE-DETECTORè 
ʄʝʣʝʭʠʥ ɸʣʝʢʩʝʡ 

ʃʠʮʝʡ ʊɻʋ ʛ. ʊʦʤʩʢ, 10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʫʤʘʢʦʚ ʂʦʥʩʪʘʥʪʠʥ ɺʣʘʜʠʤʠʨʦʚʠʯ,  
ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʊʇʋ 

 

ʈʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʜʳʤʘ ʚʘʞʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʞʘʨʦʚ, ʥʦ 
ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ ʩʨʘʙʘʪʳʚʘʶʪ ʩ ʟʘʜʝʨʞʢʦʡ. ɺʠʜʝʦʪʝʭʥʦʣʦʛʠʠ ʨʝʰʘʶʪ ʵʪʫ 
ʧʨʦʙʣʝʤʫ, ʬʠʢʩʠʨʫʷ ʟʘʜʳʤʣʝʥʠʝ ʩʨʘʟʫ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚ ʢʘʜʨʝ. ʆʥʠ ʨʝʘʛʠʨʫʶʪ ʟʘ 
10ï30 ʩʝʢʫʥʜ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʝʨʘʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ. ʈʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʦʚ 
ʚʠʜʝʦʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʫʩʢʦʨʷʝʪ ʨʝʘʢʮʠʶ ʥʘ ʧʦʞʘʨʳ, ʩʥʠʞʘʝʪ ʫʱʝʨʙ ʠ ʧʦʚʳʰʘʝʪ 
ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʘʭ. 

ɻʠʧʦʪʝʟʘ: ʄʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʥʘ ʦʩʥʦʚʝ ʮʚʝʪʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ 
ʵʬʬʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʟʘʜʳʤʣʝʥʠʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 
ʦʩʚʝʱʝʥʠʷ ʠ ʩʪʘʪʠʯʥʦʤ ʦʢʨʫʞʝʥʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʆʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʚʝʪʦʚʦʛʦ ʘʥʘʣʠʟʘ 
ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʧʦ ʚʠʜʝʦʧʦʪʦʢʫ ʠ ʚʳʷʚʠʪʴ ʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʀʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʩ ʧʦʤʦʱʴʶ ʚʠʜʝʦʢʘʤʝʨ. 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʮʚʝʪʘ ʜʣʷ ʜʝʪʝʢʮʠʠ ʜʳʤʘ. 
3. ʇʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ ʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. 
4. ʆʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʤʝʪʦʜʘ, ʚʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 
5. ʆʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʫʣʫʯʰʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ. 
ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʘʥʘʣʦʛʦʚ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʠ ʦʛʥʷ, ʪʘʢʠʝ ʢʘʢ ITV | 
AxxonSoft, AVIOTEC IP starlight 8000 (Bosch) ʠ SmokeCatcher (Araani), ʧʨʝʜʣʘʛʘʶʪ 
ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʡ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ ʥʝ ʤʦʛʫʪ 
ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʟʘʱʠʪʫ. ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

https://www.vipro.ru/articles/6-prichin-pochemu-logotip-vazhen-dlya-biznesa/
https://web-valley.ru/articles/sozdanie-logotipa
https://web-valley.ru/articles/sozdanie-logotipa
https://web-valley.ru/articles/sozdanie-logotipa
https://cyberleninka.ru/article/n/psihologiya-tsveta-v-marketinge
https://cyberleninka.ru/article/n/psihologiya-tsveta-v-marketinge
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ʚ ʧʣʘʥʝ ʪʦʯʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ. ʆʜʥʘʢʦ ʠʭ ʩʪʦʠʤʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ 
ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢ OpenCV ʠ NumPy. OpenCV ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 
ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦʧʦʪʦʢʘ, ʘ NumPy ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʳʯʠʩʣʝʥʠʝʤ 
ʮʚʝʪʘ. 

 

ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʇʨʦʛʨʘʤʤʘ ʟʘʭʚʘʪʳʚʘʝʪ ʢʘʜʨ ʩ ʚʠʜʝʦʧʦʪʦʢʘ ʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʚ ʩʚʦʡ ʮʝʣʝʚʦʡ 
ʨʘʟʤʝʨ 853x480 ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʧʦʨʮʠʡ ʠʩʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

 
ɻʜʝ, a ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʠ; h ï ʚʳʩʦʪʘ ʢʘʜʨʘ; w ï ʰʠʨʠʥʘ ʢʘʜʨʘ; h2 ï 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʚʳʩʦʪʘ ʢʘʜʨʘ; w2 ï ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʰʠʨʠʥʘ ʢʘʜʨʘ 

ʕʪʦʪ ʞʝ ʢʘʜʨ ʦʥʘ ʜʝʣʠʪ ʥʘ ʨʘʚʥʳʝ ʢʫʩʦʯʢʠ ï ʯʘʥʢʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʩʥʦʚʥʳʝ 
ʧʨʦʮʝʩʩʳ ʧʨʦʛʨʘʤʤʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʳʤʘ.  

ʆʜʥʘʢʦ ʝʩʪʴ ʰʘʥʩ, ʯʪʦ ʤʦʛʫʪ ʦʩʪʘʪʴʩʷ ʥʝʙʦʣʴʰʠʝ ʧʫʩʪʳʝ ʤʝʩʪʘ ʩʧʨʘʚʘ ʠ ʩʥʠʟʫ 
ʢʘʜʨʘ ï ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʘ ʯʘʥʢʦʚ ʠ ʢʘʜʨʘ. ʕʪʠ ʧʫʩʪʦʪʳ ʥʝ ʙʫʜʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ 
ʧʨʦʛʨʘʤʤʦʡ. 

 

ʈʠʩʫʥʦʢ 1. ʈʘʟʜʝʣʝʥʠʝ ʢʘʜʨʘ ʥʘ ʯʘʥʢʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʝʩʪʴ ʣʠ ʜʳʤ ʥʘ ʢʘʜʨʝ ʠʣʠ ʥʝʪ, ʧʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪ 
ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʠʩʪʝʤʫ ʦʯʢʦʚ. ʆʯʢʠ ʠʟʤʝʨʷʶʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ (ʦʪ 0% ʜʦ 100% ʠ 
ʙʦʣʴʰʝ). ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʘʣʠʯʠʝ ʜʳʤʘ ʥʘ ʢʘʜʨʝ, ʧʦʜʩʯʠʪʳʚʘʶʪ 
ʢʦʣʠʯʝʩʪʚʦ ʦʯʢʦʚ ʥʘ ʪʝʢʫʱʝʤ ʢʘʜʨʝ ʧʦ ʩʚʦʝʤʫ ʘʣʛʦʨʠʪʤʫ, ʧʦʩʣʝ ʯʝʛʦ ʚʩʝ 
ʧʦʜʩʯʠʪʘʥʥʳʝ ʦʯʢʠ ʩʫʤʤʠʨʫʶʪʩʷ ʚ ʦʙʱʫʶ ʩʫʤʤʫ ʦʯʢʦʚ (ʆʉʆ).  

ʇʦʩʣʝ ʪɻʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʘʜʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʧʦ ʆʉʆ. ʉʪʘʜʠʷ ʜʳʤʘ ʧʦ ʆʉʆ: 
1. ʏʠʩʪʦ (ʆʉʆ < 50%) ï ɼʳʤ ʥʝ ʦʙʥʘʨʫʞʝʥ. 
2. ɺʦʟʤʦʞʥʦ ʜʳʤ I (ʆʉʆ > 50%) ï ɺʦʟʤʦʞʥʦ ʠʤʝʝʪʩʷ ʜʳʤ ʥʘ ʢʘʜʨʝ. 
3. ɺʦʟʤʦʞʥʦ ʜʳʤ II (ʆʉʆ > 80%) ï ɺʦʟʤʦʞʥʦ ʠʤʝʝʪʩʷ ʜʳʤ ʥʘ ʢʘʜʨʝ, ʥʦ ʩ ʙʦʣʴʰʝʡ 

ʫʚʝʨʝʥʥʦʩʪʴʶ. 
4. ɼʳʤ (ʆʉʆ >= 100%) ï ɼʳʤ ʦʙʥʘʨʫʞʝʥ ʥʘ ʢʘʜʨʝ. 

ɺ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʳʤʘ. 
ʇʨʦʮʝʩʩ ï ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʜʝʣʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʢʘʜʨʦʤ ʠʣʠ 
ʯʘʥʢʘʤʠ, ʠ ʚʳʯʠʩʣʷʝʪ ʦʯʢʠ ʧʦ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʩʪʴ ʚʩʝʛʦ 4 
ʧʨʦʮʝʩʩʘ: 



60 

 

1. ʆʙʥʘʨʫʞʝʥʠʝ ʜʚʠʞʝʥʠʷ. 
2. ʇʨʦʚʝʨʢʘ ʮʚʝʪʘ. 
3. ʉʣʝʞʝʥʠʝ ʟʘ ʤʘʨʢʝʨʘʤʠ. 
4. ʇʨʦʚʝʨʢʘ ʮʚʝʪʘ ʢʘʞʜʦʛʦ ʯʘʥʢʘ. 

 

ʈʠʩʫʥʦʢ 2. ɸʣʛʦʨʠʪʤ ʧʦʜʩʯʝʪʘ ʦʯʢʦʚ 

ʇʨʦʮʝʩʩ çʆʙʥʘʨʫʞʝʥʠʝ ʜʚʠʞʝʥʠʷè 

ʕʪʦ ʧʨʦʮʝʩʩ ʧʨʦʭʦʜʠʪ ʧʦ ʢʘʞʜʦʤʫ ʯʘʥʢʫ ʠ ʦʙʥʘʨʫʞʠʚʘʝʪ ʚ ʥʠʭ ʜʚʠʞʝʥʠʷ ʤʝʪʦʜʦʤ 
ʚʳʯʠʪʘʥʠʷ ʬʦʥʘ ʧʨʦʰʣʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʢʘʜʨʘ. ɺʳʯʠʪʘʝʪʩʷ ʧʨʝʜʳʜʫʱʠʡ ʢʘʜʨ (ʠʣʠ 
ʩʨʝʜʥʠʡ ʬʦʥ) ʠʟ ʪʝʢʫʱʝʛʦ ʢʘʜʨʘ, ʠ, ʝʩʣʠ ʨʘʟʥʠʮʘ ʷʨʢʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛʦʚʦʝ 
ʟʥʘʯʝʥʠʝ, ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʚʠʞʝʥʠʝ.  

ɽʩʣʠ ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʢʘʢʦʝ-ʣʠʙʦ ʜʚʠʞʝʥʠʝ ʚ ʯʘʥʢʝ, ʪʦ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʷʝʪ, ʥʘ 
ʩʢʦʣʴʢʦ ʮʚʝʪ ʚ ʜʘʥʥʦʤ ʠ ʩʦʩʝʜʥʠʭ ʯʘʥʢʘʭ ʙʣʠʟʦʢ ʢ ʩʝʨʦʤʫ ʮʚʝʪʫ, ʠ ʚʳʜʘʸʪ ʦʯʢʠ 
ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʠʣʝ ʜʚʠʞʝʥʠʷ ʠ ʨʘʟʥʦʩʪʴʶ ʤʝʞʜʫ ʮʚʝʪʘ ʯʘʥʢʘ ʠ ʩʝʨʦʛʦ ʮʚʝʪʘ.  

ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʧʨʠʝʤʣʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʯʢʦʚ, ʥʦ ʝʩʣʠ ʜʳʤ 
ʟʘʧʦʣʥʠʣ ʚʝʩʴ ʢʘʜʨ, ʪʦ ʧʨʦʮʝʩʩ ʥʠʯʝʛʦ ʚʳʜʘʚʘʪʴ ʥʝ ʙʫʜʝʪ. 

 

 
ʈʠʩʫʥʢʠ 3 ʠ 4. ʇʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʜʚʠʞʝʥʠʷ 

 

ʇʨʦʮʝʩʩ çʇʨʦʚʝʨʢʘ ʮʚʝʪʘè 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʥʝʟʘʚʠʩʠʤ ʦʪ ʯʘʥʢʦʚ. ʆʥ ʜʝʣʠʪ ʢʘʜʨ ʥʘ 8 ʨʘʚʥʳʭ ʯʘʩʪʝʡ, ʠ 
ʧʨʦʚʝʨʷʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʙʣʠʟʦʢ ʮʚʝʪ ʚ ʵʪʠʭ ʯʘʩʪʷʭ ʢ ʩʝʨʦʤʫ ʮʚʝʪʫ. ʏʝʤ ʙʣʠʞʝ ï ʪʝʤ 
ʙʦʣʴʰʝ ʦʯʢʦʚ ʚʳʜʘʸʪʩʷ. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʦʩʦʙʦ ʪʦʯʥʳʡ, ʦʥ ʚʳʜʘʸʪ ʤʘʣʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʦʯʢʦʚ. 

ʇʨʦʮʝʩʩ çʉʣʝʞʝʥʠʝ ʟʘ ʤʘʨʢʝʨʘʤʠè 
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ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʤʘʨʢʝʨʦʚ ʧʨʦʭʦʜʠʪ ʧʦ 
ʚʩʝʤ ʯʘʥʢʘʤ, ʠ ʝʩʣʠ ʮʚʝʪ ʚ ʵʪʠʭ ʯʘʥʢʘʭ ʜʘʣʸʢ ʦʪ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʪʦ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʵʪʦʪ 
ʯʘʥʢ ʢʘʢ çʤʘʨʢʝʨè. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʢʘʜʨʘ ʚʠʜʝʦ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʭʦʜʠʪ ʧʦ ʚʩʝʤ 
ʤʘʨʢʝʨʘʤ, ʠ ʧʨʦʚʝʨʷʝʪ ʥʘ ʩʢʦʣʴʢʦ ʙʣʠʟʦʢ ʮʚʝʪ ʚ ʯʘʥʢʝ ʤʘʨʢʝʨʘ ʢ ʩʝʨʦʤʫ ʮʚʝʪʫ, ʠ 
ʚʳʜʘʸʪ ʥʝʤʥʦʛʦ ʦʯʢʦʚ. ʏʝʤ ʙʣʠʞʝ ʢ ʩʝʨʦʤʫ ï ʪʝʤ ʙʦʣʴʰʝ. ɽʩʣʠ ʮʚʝʪ ʚ ʯʘʥʢʝ ʤʘʨʢʝʨʘ 
ʤʝʥʷʝʪʩʷ ʩʣʠʰʢʦʤ ʯʘʩʪʦ ʠ ʩʠʣʴʥʦ, ʪʦ ʵʪʦʪ ʯʘʥʢ ʙʦʣʴʰʝ ʥʝ ʧʨʦʚʝʨʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, 
ʧʦʢʘ ʮʚʝʪ ʥʝ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. 

 

ʈʠʩʫʥʢʠ 5 ʠ 6. ʇʨʦʮʝʩʩ ʩʣʝʞʝʥʠʷ ʟʘ ʤʘʨʢʝʨʘʤʠ. 

ʇʨʦʮʝʩʩ çʇʨʦʚʝʨʢʘ ʮʚʝʪʘ ʢʘʞʜʦʛʦ ʯʘʥʢʘè 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʭʦʞ ʥʘ ʧʨʦʮʝʩʩ ʇʨʦʚʝʨʢʠ ʮʚʝʪʘ, ʥʦ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ 
ʧʨʦʚʝʨʷʪʴ ʮʚʝʪ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʵʢʨʘʥʘ, ʦʥ ʧʨʦʚʝʨʷʝʪ ʮʚʝʪ ʚ ʢʘʞʜʦʤ ʯʘʥʢʝ. ʆʥ ʙʦʣʝʝ 
ʪʦʯʥʳʡ, ʧʦʵʪʦʤʫ ʚʳʜʘʸʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʦʯʢʦʚ, ʯʝʤ ʦʙʳʯʥʘʷ ʇʨʦʚʝʨʢʘ ʮʚʝʪʘ. 

 

ʈʠʩʫʥʢʠ 7 ʠ 8. ʇʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʮʚʝʪʘ ʢʘʞʜʦʛʦ ʯʘʥʢʘ. 

 

ʈʝʟʫʣʴʪʘʪ 

ʇʨʦʛʨʘʤʤʘ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʚ ʪʨʸʭ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ: 

1. ɺʠʜʝʦʬʘʡʣ ʩ ʟʘʜʳʤʣʝʥʠʝʤ ï ʧʨʦʛʨʘʤʤʘ ʙʳʩʪʨʦ ʥʘʯʠʥʘʝʪ ʧʦʜʦʟʨʝʚʘʪʴ, ʯʪʦ 
ʝʩʪʴ ʟʘʜʳʤʣʝʥʠʝ. ʋʞʝ ʚ ʢʦʥʮʝ ʚʠʜʝʦ ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʫʚʝʨʝʥʘ ʚ ʥʘʣʠʯʠʠ ʜʳʤʘ. ʕʪʦ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʩʧʦʩʦʙʥʘ ʦʙʥʘʨʫʞʠʚʘʪʴ ʜʳʤ, ʥʦ ʦʯʝʥʴ ʥʝʫʚʝʨʝʥʥʦ. 
ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 9. 

2. ɺʠʜʝʦʧʦʪʦʢ ʩ ʚʝʙ-ʢʘʤʝʨʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʦʬʠʩʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʩ ʙʝʣʳʤ 
ʮʚʝʪʦʤ ʦʢʨʫʞʝʥʠʷ, ʙʝʟ ʟʘʜʳʤʣʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʥʝ ʫʚʝʨʝʥʘ ʚ ʦʪʩʫʪʩʪʚʠʠ ʜʳʤʘ, ʥʦ 
ʝʩʣʠ ʙʫʜʫʪ ʨʝʟʢʠʝ ʜʚʠʞʝʥʠʷ, ʪʦ ʦʥʘ ʥʘʯʥʸʪ ʧʦʜʦʟʨʝʚʘʪʴ ʥʘʣʠʯʠʝ ʜʳʤʘ. 

3. ɺʠʜʝʦʧʦʪʦʢ ʩ ʚʝʙ-ʢʘʤʝʨʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʜʦʤʘʰʥʝʡ ʦʙʩʪʘʥʦʚʢʝ, ʙʝʟ 
ʟʘʜʳʤʣʝʥʠʷ, ʩ ʞʸʣʪʦ-ʢʦʨʠʯʥʝʚʳʤ ʮʚʝʪʦʤ ʦʢʨʫʞʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʧʦʩʪʦʷʥʥʦ 
ʧʦʜʦʟʨʝʚʘʝʪ ʦ ʥʘʣʠʯʠʠ ʜʳʤʘ, ʘ ʧʨʠ ʨʝʟʢʠʭ ʜʚʠʞʝʥʠʷʭ ʫʚʝʨʝʥʘ, ʯʪʦ ʠʤʝʝʪʩʷ ʜʳʤʘ. 
ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʦʢʨʫʞʝʥʠʷ ʠ ʮʚʝʪʘ. 
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ʈʠʩʫʥʦʢ 9. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʘʷ 
ʧʨʦʛʨʘʤʤʘ ʩʧʦʩʦʙʥʘ ʦʙʥʘʨʫʞʠʚʘʪʴ ʜʳʤ ʧʨʠ ʩʪʘʪʠʯʥʦʤ ʦʢʨʫʞʝʥʠʠ ʠ ʭʦʨʦʰʝʤ 
ʦʩʚʝʱʝʥʠʠ, ʥʦ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ, ʝʩʣʠ ʝʩʪʴ ʯʘʩʪʳʝ ʜʚʠʞʝʥʠʷ ʠʣʠ ñʧʣʦʭʦʝò ʦʩʚʝʱʝʥʠʝ 
(ʦʩʚʝʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʝʣʘʝʪ ʢʘʜʨ ʙʦʣʝʝ ʩʝʨʳʤ). 

ɺʦ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʫʜʘʣʦʩʴ 
ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʠʣʠ ʨʝʰʠʪʴ ʚʦʦʙʱʝ: 

¶  ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʳʤʦʤ ʠ ʧʦʭʦʞʠʤʠ ʚʠʟʫʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʢʘʜʨʝ. ɺʩʸ 
ʯʪʦ ʠʤʝʝʪ ʩʝʨʳʡ ʮʚʝʪ ʙʫʜʝʪ ʤʝʰʘʪʴ ʪʦʯʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʣʠʯʠʷ ʜʳʤʘ. 

¶  ɺʳʚʦʜ ʬʦʨʤʫʣʳ ʧʦ ʧʦʜʩʯʸʪʫ ʦʯʢʦʚ ʚ ʧʨʦʮʝʩʩʘʭ. ʆʥʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ 
ʢʦʣʠʯʝʩʪʚʘ ʯʘʥʢʦʚ. 

¶  ɹʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʤʧʴʶʪʝʨ ʦʪ ʧʨʦʮʝʩʩʘ ʆʙʥʘʨʫʞʝʥʠʷ ʜʚʠʞʝʥʠʷ. 
ʅʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʜʘ ʧʨʦʮʝʩʩʘ. 

¶  ɹʦʣʴʰʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʮʚʝʪʘ. ɺʩʝ ʧʨʦʮʝʩʩʳ ʦʩʥʦʚʘʥʳ ʥʘ ʩʨʘʚʥʝʥʠʷ ʮʚʝʪʘ. 
¶  ʋʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ. 

 

ʇʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ 

¶ ʋʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʜʳʤʘ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ. ʆʙʫʯʠʪʴ 
ʥʝʡʨʦʩʝʪʴ ʦʧʨʝʜʝʣʷʪʴ ʚʠʜʝʦ ʩ ʜʳʤʦʤ ʠ ʙʝʟ ʜʳʤʘ, ʩʦʙʨʘʚ ʜʘʪʘʩʝʪʳ ʩʦʜʝʨʞʘʱʠʝ 
ʚʠʜʝʦ ʩ ʜʚʠʞʝʥʠʝʤ ʜʳʤʘ. 

¶ ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʧʦ ʜʘʥʥʳʤ 
ʩʧʫʪʥʠʢʦʚʳʭ ʩʲʝʤʦʢ. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. Basic motion detection and tracking with Python and OpenCV // Pyimagesearch. ï 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: pyimagesearch.com/2015/05/25/basic-motion-detection-
and-tracking-with-python-and-opencv/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.02.2025). 

2. Home Surveillance And Motion Detection With The Raspberry Pi Python // 
Smartforlifereviews. ï [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: smartforlifereviews.com/home-
surveillance-and-motion-detection-with-the-raspberry-pi-python/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
01.02.2025). 
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ɺʆɿʄʆɾʅʆʉʊʀ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈɸ ARDUINO 

ʄʦʣʦʢʘʥʦʚʘ ɺʠʢʪʦʨʠʷ  

ʄɸʆʋ ʃʠʮʝʡ ˉ1, ʛ. ɹʘʣʘʢʦʚʦ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, 10 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɸʣʝʢʩʘʥʜʨʦʚʘ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ, ʫʯʠʪʝʣʴ ʬʠʟʠʢʠ 

ʄɸʆʋ ʃʠʮʝʡ ˉ1 ʛ. ɹʘʣʘʢʦʚʦ 

 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʙʫʢʚʘʣʴʥʦ ʚ ʣʶʙʦʤ ʫʩʪʨʦʡʩʪʚʝ, 
ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʝʡʰʝʛʦ ʨʘʜʠʦ, ʟʘʢʘʥʯʠʚʘʷ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʚʳʧʦʣʥʷʶʪ ʮʝʣʳʡ ʨʷʜ 
ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʝ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ 
ʚʥʫʪʨʠ ʧʨʠʙʦʨʘ; ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʜʘʥʥʳʭ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ɹʝʟ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʥʝʚʦʟʤʦʞʥʘ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʥʠ ʦʜʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʦʙʣʝʛʯʘʶʪ ʞʠʟʥʴ ʣʶʜʷʤ, ʘʚʪʦʤʘʪʠʟʠʨʫʷ ʥʝʢʦʪʦʨʳʝ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ   ʙʳʪ ʯʝʣʦʚʝʢʘ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ ï ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʢʫʙʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 
ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ.  

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ Arduino. 
2. ʈʘʩʩʤʦʪʨʝʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ Arduino. 
3. ʀʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Arduino. 
4. ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʢʫʙʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ 

ʥʘ ʙʘʟʝ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ Arduino. 
5. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʤʦʜʝʣʠ. 
6. ʉʦʙʨʘʪʴ ʤʦʜʝʣʴ. 
7. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ ʢʫʙʘ. 
8. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤʳ ʥʘ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʦʰʠʙʦʢ ʠ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʝʣʠ 
9. ʆʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʟʜʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ð ʵʪʦ ʤʠʢʨʦʩʭʝʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʫʩʪʨʦʡʩʪʚʘʭ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ ʝʛʦ. ʉʫʱʝʩʪʚʫʝʪ 
ʤʥʦʛʦ ʚʠʜʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʵʪʦ Arduino.  

Arduino ʚʳʨʦʩ ʠʟ ʢʨʫʧʥʦʡ ʧʨʦʙʣʝʤʳ ð ʢʘʢ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʩʦʟʜʘʚʘʪʴ 
ʵʣʝʢʪʨʦʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʯʝʤ ʙʳʩʪʨʦ. ʊʦʛʜʘ ʚ 2002 ʛʦʜʫ ʩʪʫʜʝʥʪʳ ʧʦʣʘʛʘʣʠʩʴ 
ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ BASIC stamp, ʪʘʢ ʢʘʢ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʥʝ ʙʳʣʦ. ʅʦ ʜʘʥʥʳʡ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʠʤʝʣ ʜʚʝ ʧʨʦʙʣʝʤʳ - ʫ ʥʝʛʦ ʥʝ ʭʚʘʪʘʣʦ ʜʦʩʪʘʪʦʯʥʦʡ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʦʝʢʪʦʚ ʠ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠʤ ʜʣʷ 
ʩʪʫʜʝʥʪʦʚ - 100$. ʊʦʛʜʘ ɹʘʥʮʠ, ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʤʝʩʪʝ ʩʦ 
ʩʚʦʠʤʠ ʜʨʫʟʴʷʤʠ ʩʦʟʜʘʣ Arduino. 

Arduino ï ʵʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʠ ʫʜʦʙʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʙʳʩʪʨʦʡ 
ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʣʘʪʬʦʨʤʘ ʧʦʣʴʟʫʝʪʩʷ ʦʛʨʦʤʥʦʡ 
ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʣʘʛʦʜʘʨʷ ʫʜʦʙʩʪʚʫ ʠ ʧʨʦʩʪʦʪʝ ʷʟʳʢʘ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

Arduino ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʫ ʚʳʡʪʠ ʟʘ ʨʘʤʢʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʤʠʨʘ ʚ 
ʬʠʟʠʯʝʩʢʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤ. ʋʩʪʨʦʡʩʪʚʘ ʥʘ ʙʘʟʝ Arduino ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ 
ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ 
ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘ 
ʙʘʟʝ Arduino ʩʦʟʜʘʝʪʩʷ ʥʝʢʦʛʦ ʨʦʜʘ ʨʦʙʦʪ, ʩʘʤʦʡ ʧʨʠʤʠʪʠʚʥʦʡ ʤʦʜʝʣʠ. 

       ʇʣʘʪʬʦʨʤʘ Arduino ʦʪʢʨʳʪʘʷ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʥʝʸ ʤʦʞʝʪ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ, ʪʦ ʞʝ 
ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʧʨʦʛʨʘʤʤʘʤ. ʇʦʵʪʦʤʫ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 
ʩʦʙʨʘʪʴ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʤʦʜʝʣʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʢʝʪʯʠ, ʧʦʤʝʱʸʥʥʳʝ ʚ ʩʝʪʠ. 



64 

 

 

ɻʣʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ Arduino: 

¶ ʇʣʘʪʘ ï ʢʦʥʪʨʦʣʣʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʩ 
ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠ ʧʘʤʷʪʴ. ʈʘʟʣʠʯʘʶʪ 
ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʣʘʪ: Leonardo, Due, YUN, TRE, Micro, Robot, Nano, Mini, Pro, Mega 
2560 ʠ ʜʨʫʛʠʝ. ɺ ʧʨʦʝʢʪʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʣʘʪʘ Arduino Uno. 

ʄʦʞʥʦ ʩʦʟʜʘʪʴ ʤʥʦʞʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢ ʢʘʢ ʚ 
ʧʨʦʮʝʩʩʦʨ (ʢʦʥʪʨʦʣʣʝʨ) Arduino ʤʦʞʥʦ ʟʘʛʨʫʟʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 
ʫʧʨʘʚʣʷʪʴ ʨʘʙʦʪʦʡ ʫʩʪʨʦʡʩʪʚʘ. 

¶ ʄʘʢʝʪʥʘʷ ʧʣʘʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 
ʧʨʦʪʦʪʠʧʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʘʡʢʠ. ʆʩʥʦʚʥʦʝ ʝʸ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʫʩʪʨʦʡʩʪʚʦ, ʩʦʙʨʘʥʥʦʝ ʥʘ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ, ʤʦʞʥʦ ʣʝʛʢʦ 
ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ. ʂ ʧʣʘʪʝ ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʩʚʝʪʦʜʠʦʜ, 
ʢʥʦʧʢʫ, ʜʘʪʯʠʢ ʧʣʘʤʝʥʠ ʠ ʜʨʫʛʠʝ. 

ɼʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘ ʙʘʟʝ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ Arduino ʤʦʥʞʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ C++, Ardublock, Snap, 
Python, Go, SiRoP (Simple Robot Programming) ʠ ʜʨʫʛʠʝ. C++ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 
ʧʦʧʫʣʷʨʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʛʨ ʠ ʠʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʡ. ʗʟʳʢ 
ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ, ʢʘʞʜʳʝ 3 ʛʦʜʘ ʚʳʭʦʜʷʪ ʦʙʥʦʚʣʝʥʠʷ, ʥʦʚʳʝ ʚʝʨʩʠʠ ʷʟʳʢʘ, 
ʫʩʪʨʘʥʷʶʱʠʝ ʧʨʦʙʣʝʤʳ ʧʨʦʰʣʳʭ ʦʙʥʦʚʣʝʥʠʡ. 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ Arduino ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʩʝʤ 
ʩʪʘʥʜʘʨʪʘʤ C++ ʠʣʠ ʜʨʫʛʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʷʟʳʢʘ. 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʩʢʝʪʯʘ/ʵʩʢʠʟʘ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʙʣʦʢʘ ʢʦʤʘʥʜ ï 
setup ʠ loop. ʂʦʤʘʥʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʙʣʦʢʝ setup, ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʠʥ ʨʘʟ ʧʦʩʣʝ 
ʟʘʧʫʩʢʘ ʫʩʪʨʦʡʩʪʚʘ. ʂʦʤʘʥʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʙʣʦʢʝ loop, ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝ ʙʣʦʢʘ 
setup ʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ï ʧʦʚʪʦʨʷʶʪʩʷ ʧʦ ʢʨʫʛʫ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʚʦʜ ʣʶʙʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜ ʙʣʦʢʦʤ setup. ɺʦʪ 
ʯʘʩʪʴ ʧʨʦʛʨʘʤʤʳ: 

void flickerOn() 
{ 
  int x = 150; //ʫʩʪʘʥʦʚʢʘ ʧʝʨʝʤʝʥʥʦʡ i, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʦʩʪʘʥʦʚʢʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 150 ʤʠʣʣʠʩʝʢʫʥʜ 

  while(x != 0)//ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ i ʥʝ ʩʪʘʥʝʪ ʨʘʚʥʦʡ 0 

  { 
    turnEverythingOn();//ʢʫʙ ʟʘʛʦʨʘʝʪʩʷ 

    delay(x);//ʛʦʨʠʪ i ʤʠʣʣʠʩʝʢʫʥʜ 

    turnEverythingOff();//ʢʫʙ ʧʦʛʘʩʘʝʪ 

    delay(x);//ʛʘʩʥʝʪ ʥʘ i ʤʠʣʣʠʩʝʢʫʥʜ 

    x-= 5;//ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʤʝʥʥʘʷ i ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 5, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤ r ʦʥʘ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʙʳʩʪʨʝʝ 
ʧʨʝʜʳʜʫʱʝʛʦ  

  } 
} 

 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʢʫʙʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣ rʠ ʠʥʩʪʨʫʤʝʥʪʳ: 

1. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino UNO R3. 
2. 64 ʩʚʝʪʦʜʠʦʜʘ ʜʠʘʤʝʪʨʦʤ 5 ʤʤ. 
3. 4 ʨʝʟʠʩʪʦʨʘ ʥʘ 100 ʆʤ. 
4. ʇʣʘʪʘ ʤʘʢʝʪʥʘʷ. 
5. ʂʘʙʝʣʴ 5 ʤ. 
6. ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ 20 ʰʪ. 
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7. ʇʘʩʪʘ ʜʣʷ ʧʘʡʢʠ. 
8. ʇʘʷʣʴʥʠʢ. 

 

    

ʈʠʩʫʥʦʢ 1. ʉʚʝʪʦʜʠʦʜʥʳʡ ʢʫʙ 

ʉʪʨʘʪʝʛʠʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʢʫʙʘ: 

1. ʇʦʢʫʧʢʘ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ. 
2. ʆʙʨʘʙʦʪʢʘ ʩʚʝʪʦʜʠʦʜʦʚ. 
3. ʉʙʦʨʢʘ ʩʚʝʪʦʜʠʦʜʥʳʭ ʩʣʦʸʚ. 
4. ʉʙʦʨʢʘ ʢʫʙʘ. 
5. ʇʨʠʧʘʠʚʘʥʠʝ ʢʫʙʘ ʢ ʧʣʘʪʝ. 
6. ʇʦʜʢʣʶʯʝʥʠʝ ʢʫʙʘ ʢ Arduino. 

 

 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʎʝʣʴ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʥʠʝ ʩʚʝʪʦʜʠʦʜʥʦʛʦ ʢʫʙʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʝʞʠʤʘʤʠ 
ʨʘʙʦʪʳ. ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷ ʭʦʪʝʣʘ ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʩʬʝʨʝ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʚ 
ʞʠʟʥʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʷ ʚʳʙʨʘʣʘ Arduino, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ 
ʧʦʧʫʣʷʨʥʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ɹʣʘʛʦʜʘʨʷ 
ʫʜʦʙʩʪʚʫ ʠ ʧʨʦʩʪʦʪʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷ ʩʤʦʛʣʘ ʣʝʛʢʦ ʦʩʚʦʠʪʴ ʝʛʦ ʦʩʥʦʚʳ ʠ 
ʥʘʧʠʩʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ. ʂʦʥʩʪʨʫʠʨʦʚʘʪʴ ʠ ʧʘʷʪʴ ʩʘʤ ʢʫʙ ʤʥʝ ʙʳʣʦ ʥʝʣʝʛʢʦ, ʥʦ 
ʩʦʟʜʘʚʘʪʴ ʫʟʦʨʳ ʠʟ ʩʚʝʪʦʜʠʦʜʦʚ ʚ ʩʚʝʪʠʣʴʥʠʢʝ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʜʫʨ 
(ʧʨʦʛʨʘʤʤ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʧʨʦʛʨʘʤʤʘʤʠ ʤʥʝ ʦʯʝʥʴ ʧʦʥʨʘʚʠʣʦʩʴ. ʃʶʙʘʷ 
ʧʨʦʛʨʘʤʤʘ ʧʨʠʷʪʥʘ ʛʣʘʟʫ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʫʙ ʤʦʞʥʦ ʢʘʢ ʥʦʯʥʠʢ. ɼʫʤʘʶ, ʝʩʣʠ ʩʜʝʣʘʪʴ 
ʢʫʙ ʙʦʣʴʰʝ, ʪʦ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʥʦ ʙʫʜʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʧʘʨʢʘʭ ʜʣʷ ʢʨʘʩʦʪʳ.  

ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʎʝʥʘ 

ʉʚʝʪʦʜʠʦʜʳ  235 

ʉʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ çʧʘʧʘ-ʧʘʧʘè 205 

Arduino UNO R3 500 

ʇʣʘʪʘ ʤʘʢʝʪʥʘʷ 215 

ʂʘʙʝʣʴ  150 
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ʇʘʷʣʴʥʘʷ ʧʣʘʪʘ 320 

ʈʝʟʠʩʪʦʨʳ 50 

ʇʘʷʣʴʥʠʢ  1000 

ʀʪʦʛ  2675 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ɹʘʯʠʥʠʥ ɸ. ʆʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʄʦʩʢʚʘ, 2023. 
2. ʀʩʪʦʨʠʷ ʩʦʟʜʘʥʠʷ Arduino // ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ Drive2.ru. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: drive2.ru/b/2520138/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.02.2025). 
3. ʈʝʧʦʟʠʪʦʨʠʡ Andrey0095. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 

andrey0095.github.io/proarduino/#Vidi_plat_arduino (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 02.12.2024). 
4. POV ʨʠʩʦʚʘʣʢʘ ʩ ʥʘʩʪʨʦʡʢʦʡ ʧʦ UART // AlexGyver Technologies 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: alexgyver.ru/pov-serial-display (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
04.02.2025). 
 
 
 

ʈɸʉʇʆɿʅɸɺɸʅʀɽ ʀ ʇʈʆɺɽʈʂɸ ʈʋʂʆʇʀʉʅʆɻʆ ʊɽʂʉʊɸ 
ʅʝʬʸʜʦʚ ɺʣʘʜʠʤʠʨ, ʐʤʠʜʪ ɻʝʨʙʝʨʪ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ɾʝʨʥʦʩʝʢ ʆ.ʅ. 

ʄʆʋ ʃʠʮʝʡ ˉ1 ʛ. ɸʯʠʥʩʢʘ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʈʫʢʦʧʠʩʥʳʝ ʪʝʢʩʪʳ - ʦʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʜʦ ʰʢʦʣʴʥʳʭ 
ʨʘʙʦʪ - ʪʨʝʙʫʶʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʚʦʜʘ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ, ʥʦ ʠ ʧʨʦʚʝʨʢʠ ʥʘ ʦʰʠʙʢʠ. 
ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʳ. 
ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ, ʩʦʚʤʝʱʘʶʱʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʧʨʦʚʝʨʢʫ ʦʰʠʙʦʢ, ʧʦʟʚʦʣʠʪ 
ʫʩʢʦʨʠʪʴ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʦ ʝʩʪʴ ʤʛʥʦʚʝʥʥʦ ʮʠʬʨʦʚʠʟʠʨʦʚʘʪʴ ʠ ʧʨʦʚʝʨʠʪʴ ʪʝʢʩʪʳ 
ʩʦʯʠʥʝʥʠʡ, ʢʦʥʩʧʝʢʪʦʚ. 

ʇʨʦʙʣʝʤʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ OCR-ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, Tesseract, Google Vision 
API) ʬʦʢʫʩʠʨʫʶʪʩʷ ʥʘ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ, ʥʦ ʠʛʥʦʨʠʨʫʶʪ 
ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʪʝʢʩʪʘ [1]. ɼʘʞʝ ʧʨʠ ʢʦʨʨʝʢʪʥʦʤ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʩʠʤʚʦʣʦʚ 
ʚ ʪʝʢʩʪʝ ʤʦʛʫʪ ʦʩʪʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʦʰʠʙʢʠ: ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʝ (ʥʝʧʨʘʚʠʣʴʥʦʝ 
ʥʘʧʠʩʘʥʠʝ ʩʣʦʚ), ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ (ʥʘʨʫʰʝʥʠʝ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʩʠʥʪʘʢʩʠʩʘ), 
ʢʦʥʪʝʢʩʪʫʘʣʴʥʳʝ (ʦʧʝʯʘʪʢʠ, ʠʩʢʘʞʘʶʱʠʝ ʩʤʳʩʣ). ʈʫʢʦʧʠʩʥʳʡ ʪʝʢʩʪ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ 
ʠʟ-ʟʘ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʦʯʝʨʢʦʚ, ʘʨʪʝʬʘʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ (ʧʷʪʥʘ, ʥʝʨʦʚʥʳʡ ʬʦʥ). 
ʅʘʧʨʠʤʝʨ, ʥʝʨʘʟʙʦʨʯʠʚʘʷ ʙʫʢʚʘ çʥè ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʟʥʘʥʘ ʢʘʢ çʧè, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 
ʦʰʠʙʢʝ ʚ ʩʣʦʚʝ, ʢʦʪʦʨʫʶ ʢʣʘʩʩʠʯʝʩʢʠʝ OCR ʥʝ ʠʩʧʨʘʚʷʪ. 

ʇʦʵʪʦʤʫ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ, ʦʙʲʝʜʠʥʷʶʱʫʶ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʫʢʦʧʠʩʥʦʛʦ 
ʪʝʢʩʪʘ (ʥʘ ʙʘʟʝ ʥʝʡʨʦʩʝʪʝʡ) ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ. ʕʪʦ ʧʦʟʚʦʣʠʪ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʣʥʳʡ ʮʠʢʣ ʦʪ ʦʮʠʬʨʦʚʢʠ ʜʦ ʘʥʘʣʠʟʘ ʦʰʠʙʦʢ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʢʩʪʘ ʨʝʰʘʝʪʩʷ ʥʝʡʨʦʩʝʪʝʚʳʤʠ 
ʤʦʜʝʣʷʤʠ (CNN, CRNN) ʠ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ (Tesseract, OpenCV). ʆʜʥʘʢʦ 
ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʰʝʥʠʡ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʝʯʘʪʥʳʡ ʪʝʢʩʪ [2]. ɼʣʷ ʧʨʦʚʝʨʢʠ ʦʰʠʙʦʢ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʠʙʣʠʦʪʝʢʘ LanguageTool, ʥʦ ʠʭ ʠʥʪʝʛʨʘʮʠʷ ʩ OCR ʜʣʷ ʨʫʢʦʧʠʩʥʦʛʦ 
ʪʝʢʩʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: ʥʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʦʜʭʦʜʘ - ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʧʨʦʚʝʨʢʘ ʚʳʧʦʣʥʷʶʪʩʷ ʦʪʜʝʣʴʥʦ; ʥʠʟʢʘʷ ʘʜʘʧʪʘʮʠʷ ʢ 
ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʦʯʝʨʢʦʚ; ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʝʢʩʪʥʦʛʦ ʘʥʘʣʠʟʘ (ʥʘʧʨʠʤʝʨ, "ʧʨʝʚʝʪ" Ÿ 
"ʧʨʠʚʝʪ"). ʇʦʵʪʦʤʫ ʥʘʰʘ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 
ʩʚʦʡʩʪʚʘʤʠ: ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ (ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ, ʙʠʥʘʨʠʟʘʮʠʷ), 
ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʤʚʦʣʦʚ ʩʚʸʨʪʦʯʥʦʡ ʥʝʡʨʦʩʝʪʴʶ (ʪʦʯʥʦʩʪʴ Ó 90%), ʣʠʥʛʚʠʩʪʠʯʝʩʢʘʷ 
ʧʨʦʚʝʨʢʘ ʯʝʨʝʟ LanguageTool. 

https://www.drive2.ru/b/2520138/
https://andrey0095.github.io/proarduino/
https://alexgyver.ru/pov-serial-display
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ɻʠʧʦʪʝʟʘ: ʢʦʤʙʠʥʘʮʠʷ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʩʝʪʝʡ (ʨʘʩʧʦʟʥʘʚʘʥʠʝ) ʠ 
ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ (ʧʨʦʚʝʨʢʘ) ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʜʣʷ ʦʮʠʬʨʦʚʢʠ 
ʨʫʢʦʧʠʩʥʳʭ ʪʝʢʩʪʦʚ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʚʳʷʚʣʝʥʠʝʤ ʦʰʠʙʦʢ. 

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python 
ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʠ 
ʛʨʘʤʤʘʪʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʚ ʰʢʦʣʘʭ. 

 
ɿʘʜʘʯʠ: 

1. ʈʘʩʩʤʦʪʨʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ OCR-ʨʝʰʝʥʠʷ (Tesseract, EasyOCR). 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʥʝʡʨʦʩʝʪʝʚʫʶ ʤʦʜʝʣʴ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ. 
3. ʀʥʪʝʛʨʠʨʦʚʘʪʴ LanguageTool ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʰʠʙʦʢ. 
4. ʆʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʥʘ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ. 
5. ʉʜʝʣʘʪʴ Telegram ʙʦʪʘ ʜʣʷ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
6. ʇʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʩʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʨʝʘʣʴʥʳʭ ʰʢʦʣʴʥʳʭ ʨʘʙʦʪʘʭ. 
ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʘʰʝʡ ʨʘʙʦʪʳ ʨʘʩʩʤʦʪʨʝʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʚ 
ʦʙʣʘʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ. 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ OCR-ʩʠʩʪʝʤʳ (ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ), 
ʪʘʢʠʝ ʢʘʢ Tesseract, Google Vision API, EasyOCR. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʣʠ ʙʠʙʣʠʦʪʝʢʫ 
Language Tools (ʠʩʧʨʘʚʣʝʥʠʝ ʦʨʬʦʛʨʘʬʠʯʝʩʢʠʭ ʦʰʠʙʦʢ). ɺʳʷʚʠʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 
OCR-ʩʠʩʪʝʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʝʯʘʪʥʳʡ ʪʝʢʩʪ, ʘ ʧʨʦʙʝʣ ʚ ʠʥʪʝʛʨʘʮʠʠ OCR ʠ 
ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʜʣʷ ʨʫʢʦʧʠʩʥʳʭ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʘʣʝʝ ʩʦʟʜʘʣʠ ʩʦʙʩʪʚʝʥʥʫʶ ʥʝʡʨʦʩʝʪʴ, ʢʦʪʦʨʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʧʦʟʥʘʸʪ 
ʨʫʢʦʧʠʩʥʳʡ ʪʝʢʩʪ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʢ ʦʙʫʯʝʥʠʶ ʤʦʜʝʣʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʶ 
ʧʨʠʤʝʥʠʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ, ʘʜʘʧʪʠʚʥʘʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 
ʦʧʝʨʘʮʠʠ, ʢʦʨʨʝʢʮʠʷ ʧʝʨʩʧʝʢʪʠʚʳ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʠʣʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 
ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʫʩʪʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʤʝʭʠ (ʪʝʥʠ, 
ʥʝʨʦʚʥʳʡ ʬʦʥ) (ʈʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1. ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ 

ʈʘʟʨʘʙʦʪʘʣʠ ʤʦʜʝʣʴ CNN ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ: 

1. ʉʚʸʨʪʦʯʥʳʝ ʩʣʦʠ: Conv2D (32 ʬʠʣʴʪʨʘ 3Ĭ3) Ÿ ReLU Ÿ MaxPooling; Conv2D 
(64 ʬʠʣʴʪʨʘ 3Ĭ3) Ÿ ReLU Ÿ MaxPooling. 

2. ʇʦʣʥʦʩʚʷʟʥʳʝ ʩʣʦʠ: Flatten Ÿ Linear (128 ʥʝʡʨʦʥʦʚ) Ÿ Softmax. 
3. ʆʧʪʠʤʠʟʘʮʠʷ: Adam, ʬʫʥʢʮʠʷ ʧʦʪʝʨʴ ð ʢʨʦʩʩ-ʵʥʪʨʦʧʠʷ. 
ɺ ʠʪʦʛʝ ʩʦʟʜʘʣʠ ʛʦʪʦʚʫʶ ʤʦʜʝʣʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ. ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʜʘʪʘʩʝʪʝ MNIST ʠ ʦʢʦʣʦ 
500 ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʫʛʤʝʥʪʘʮʠʠ ʜʘʥʥʳʭ (ʧʦʚʦʨʦʪʳ 
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Ñ15, ʩʤʝʱʝʥʠʷ Ñ2 ʧʠʢʩʝʣʷ, ʜʦʙʘʚʣʝʥʠʝ ʛʘʫʩʩʦʚʘ ʰʫʤʘ) [9]. ʇʦʩʣʝ 30 ʵʧʦʭ ʦʙʫʯʝʥʠʷ 
ʤʦʜʝʣʴ ʜʦʩʪʠʛʣʘ ʪʦʯʥʦʩʪʠ 92% ʥʘ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ. ʆʮʝʥʠʣʠ ʤʝʪʨʠʢʠ ʧʦʪʝʨʴ ʠ 
ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʵʧʦʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʤʦʜʝʣʴ 
ʦʙʫʯʝʥʘ ʠ ʛʦʪʦʚʘ ʢ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʠʩʪʝʤʫ. 

ɼʘʣʝʝ ʥʘʧʠʩʘʣʠ ʩʢʨʠʧʪʳ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʪʝʢʩʪʘ ʚ LanguageTool [3]. 
ɺʳʜʝʣʝʥʠʝ ʦʰʠʙʦʢ ʠ ʚʳʚʦʜ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʷʪʴ ʪʝʢʩʪ ʥʘ ʦʰʠʙʢʠ. ɼʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 
ʩʦʟʜʘʣʠ Telegram ʙʦʪʘ, ʚ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʛʨʫʞʘʪʴ ʬʦʪʦʛʨʘʬʠʠ ʠ ʥʘ ʚʳʚʦʜʝ ʧʦʣʫʯʘʪʴ 
ʨʘʩʧʦʟʥʘʥʥʳʡ ʠ ʠʩʧʨʘʚʣʝʥʥʳʡ ʪʝʢʩʪ (ʈʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2. ʊʝʣʝʛʨʘʤ ʙʦʪ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʛʦʪʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʦʮʠʬʨʦʚʘʥʥʳʤ ʠ ʠʩʧʨʘʚʣʝʥʥʳʤ 
ʪʝʢʩʪʦʤ. ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ ʠ 
ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʦʚʝʣʠ ʝʝ ʘʧʨʦʙʘʮʠʶ. ʅʘ ʫʨʦʢʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ 
ʦʙʫʯʘʶʱʠʝʩʷ 10 ʢʣʘʩʩʘ ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʚʳʧʦʣʥʝʥʥʫʶ ʜʦʤʘʰʥʶʶ ʨʘʙʦʪʫ ʠ 
ʚʩʪʘʚʠʣʠ ʚ Telegram ʙʦʪʘ. ʉʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʣʘ ʨʫʢʦʧʠʩʥʳʡ ʪʝʢʩʪ, ʦʮʠʬʨʦʚʘʣʘ ʠ 
ʠʩʧʨʘʚʠʣʘ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ (ʈʠʩʫʥʦʢ 3). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʜʦʤʘʰʥʠʭ 
ʟʘʜʘʥʠʡ, ʫʯʝʥʠʢʠ ʚʳʷʚʠʣʠ ʩʚʦʠ ʦʰʠʙʢʠ ʥʘ ʩʦʙʩʪʚʝʥʥʦʤ ʪʝʢʩʪʝ. 

     
 

ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʩʤʦʪʨʝʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ OCR-ʨʝʰʝʥʠʷ (Tesseract, EasyOCR). 
ʈʘʟʨʘʙʦʪʘʣʠ ʥʝʡʨʦʩʝʪʝʚʫʶ ʤʦʜʝʣʴ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ. 
ʀʥʪʝʛʨʠʨʦʚʘʣʠ LanguageTool ʜʣʷ ʧʨʦʚʝʨʢʠ ʦʰʠʙʦʢ. 

ʆʮʝʥʠʣʠ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ ʥʘ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ. ʉʦʟʜʘʣʠʴ Telegram ʙʦʪʘ ʜʣʷ 
ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʩʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʨʝʘʣʴʥʳʭ 
ʰʢʦʣʴʥʳʭ ʨʘʙʦʪʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʢʦʤʙʠʥʘʮʠʷ ʩʚʸʨʪʦʯʥʳʭ 
ʥʝʡʨʦʩʝʪʝʡ (ʨʘʩʧʦʟʥʘʚʘʥʠʝ) ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ (ʧʨʦʚʝʨʢʘ) ʧʦʟʚʦʣʷʝʪ 
ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʨʫʢʦʧʠʩʥʳʭ ʪʝʢʩʪʦʚ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʚʳʷʚʣʝʥʠʝʤ 
ʦʰʠʙʦʢ. 

ʅʘʰʘ ʨʘʙʦʪʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʤʘʪʝʨʠʘʣʳ ʠ ʩʘʤʘ ʩʠʩʪʝʤʘ 
ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʨʦʢʘʤ ʠ 
ʵʢʟʘʤʝʥʘʤ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚʢʣʶʯʘʶʪ ʠʥʪʝʛʨʘʮʠʶ ʪʨʘʥʩʬʦʨʤʝʨʦʚ ʜʣʷ ʘʥʘʣʠʟʘ 
ʢʦʥʪʝʢʩʪʘ, ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʦʚʝʨʢʠ ʦʨʬʦʛʨʘʬʠʠ ʠ ʨʘʟʨʘʙʦʪʢʫ ʤʦʙʠʣʴʥʦʛʦ 
ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʙʘʟʝ TensorFlow Lite. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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2. Youngmin B., Bado L., Dongyoon H., Sangdoo Y., Hwalsuk L. Character Region 

Awareness for Text Detection // Cornell University. - arxiv.org/abs/1904.01941. 
3. Smith, J. et al. Handwritten Detection and Translation with Audio for Visually 

Impaired // International Journal of Research Publication and Reviews. [ʕʣʝʢʪʨʦʥʥʳʝ 
ʨʝʩʫʨʩ]. ï URL: ijrpr.com/uploads/V4ISSUE7/IJRPR15374.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠ ̫
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ʆʩʪʘʥʠʥʘ ʄʘʨʛʘʨʠʪʘ  

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 
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    ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʀʅʉ) ʟʘʚʦʝʚʳʚʘʶʪ ʚʩʝ ʙʦʣʴʰʫʶ 
ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʙʣʘʛʦʜʘʨʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ 
ʟʘʜʘʯʠ, ʪʘʢʠʝ ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ, ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ 
ʘʚʪʦʤʘʪʠʟʘʮʠʷ. ʍʦʪʷ ʩʚʦʡʩʪʚʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠʟʫʯʘʶʪʩʷ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, 
ʣʠʰʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʧʦʷʚʠʣʠʩʴ ʧʨʦʛʨʘʤʤʳ, ʩʧʦʩʦʙʥʳʝ ʩʦʟʜʘʚʘʪʴ 
ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʀʅʉ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʩʦʟʜʘʚʘʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʩʧʦʩʦʙ 
ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʤʦʟʛʦʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ, ʢʘʢ ʝʝ ʠʩʧʦʣʴʟʫʶʪ 
ʪʨʘʜʠʮʠʦʥʥʳʝ ʮʠʬʨʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ [1]. ʇʦʩʢʦʣʴʢʫ ʤʦʟʛ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ 
ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʘʚʠʣʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʳʪʝ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʥʘʤ, ʝʩʣʠ 
ʤʳ ʥʝ ʟʥʘʝʤ ʘʣʛʦʨʠʪʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ.  

ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ï ʵʪʦ ʛʨʦʤʘʜʥʳʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ, 
ʩʦʩʪʦʷʱʠʡ ʠʟ ʵʣʝʤʝʥʪʘʨʥʳʭ ʝʜʠʥʠʮ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʢʘʧʣʠʚʘʶʱʠʭ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. 
ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʭʦʜʥʘ ʩ ʤʦʟʛʦʤ ʩ ʜʚʫʭ ʪʦʯʝʢ ʟʨʝʥʠʷ: 

https://research.aimultiple.com/ocr%E2%88%92accuracy/
https://arxiv.org/abs/1904.01941
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Å ʟʥʘʥʠʷ ʧʦʩʪʫʧʘʶʪ ʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 
ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

Å ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʥʝʡʨʦʥʘʤʠ. 

ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʦʡ 
ʦʙʣʘʩʪʠ ʪʨʝʙʫʶʪ ʤʦʱʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ 
Arduino ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʝʡʰʠʭ ʀʅʉ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ 
ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ ʭʦʙʙʠ-ʵʥʪʫʟʠʘʩʪʦʚ, ʘ 
ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʠ ʧʨʦʛʨʘʤʤ ʚ ʦʙʣʘʩʪʠ ʀʊ ʠ 
ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʩʪʝʡʰʝʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ 
ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʙʘʟʝ Arduino ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ). 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ ʩʣʝʜʫʶʱʠʝ. 

1. ʀʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 
2. ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʟʘʜʘʯʠ. 
3. ʈʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino. 
4. ʇʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠ ʁʢʦʜʘ ʧʨʦʛʨʘʤʤ rʫʧʨʘʚʣʝʥʠʷ ʧʣʘʪʬʦʨʤʦʡ. 
5. ʇʦʜʛʦʪʦʚʠʪʴ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. 

    ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʪʘʧʳ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ:  
1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʀʅʉ. 
2. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 
3. ʅʘʧʠʩʘʥʠʝ ʢʦʜʘ ʜʣʷ Arduino. 
4. ʉʙʦʨʢʘ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʩʠʩʪʝʤʳ 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ: 
Å ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, 
¶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʀʅʉ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, 
Å ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ 
ʥʝʩʢʦʣʴʢʦ ʧʨʦʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ Arduino ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

¶ TinyML ï ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʘʧʫʩʢʘʪʴ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ 
ʤʘʣʦʤʦʱʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚʢʣʶʯʘʷ Arduino.  

¶ Arduino ML ï ʙʠʙʣʠʦʪʝʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʩʪʳʭ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ Arduino. 

ɺ ʈʦʩʩʠʠ ʪʘʢʞʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʚʥʝʜʨʝʥʠʝ ʀʅʉ ʚ ʰʢʦʣʴʥʦʝ ʠ ʚʫʟʦʚʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ 
ʙʦʣʝʝ ʤʦʱʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʫʯʝʙʥʳʭ 
ʢʫʨʩʘʭ, ʩʝʤʠʥʘʨʘʭ ʠ ʤʘʩʪʝʨ-ʢʣʘʩʩʘʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 
ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ. 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ C++ ʩ ʬʨʝʡʤʚʦʨʢʦʤ Wiring. ɺʟʷʪʘ ʧʣʘʪʘ 
Arduino, ʢʦʤʧʴʶʪʝʨ, ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʨʝʜʦʡ Arduino IDE, ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ, 
ʨʝʟʠʩʪʦʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʥʘʧʠʩʘʥ ʩʣʝʜʫʶʱʠʡ ʢʦʜ: 

const int en1 = 2;//ʦʧʨʝʜʝʣʷʝʤ ʚʭʦʜ ʥʝʡʨʦʥʘ 

const int en2 = 3;//ʦʧʨʝʜʝʣʷʝʤ ʚʭʦʜ ʥʝʡʨʦʥʘ 

const int en3 = 4;//ʦʧʨʝʜʝʣʷʝʤ ʚʭʦʜ ʥʝʡʨʦʥʘ 

const int z_out = 13;//ʦʧʨʝʜʝʣʷʝʤ ʚʳʭʦʜ ʥʝʡʨʦʥʘ 

float w1 = 0.5;//ʦʧʨʝʜʝʣʷʝʤ ʚʝʩʘ ʥʝʡʨʦʥʘ 

float w2 = 0.4;//ʦʧʨʝʜʝʣʷʝʤ ʚʝʩʘ ʥʝʡʨʦʥʘ 

float w3 = 0.6;//ʦʧʨʝʜʝʣʷʝʤ ʚʝʩʘ ʥʝʡʨʦʥʘ 

float theta = 0.6;// ʩʜʚʠʛ ʥʝʡʨʦʥʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʦʙʫʯʝʥʠʷ 
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float z = 0;//ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝʡʨʦʥʘ 

int x1 = 0;//ʦʧʨʝʜʝʣʷʝʤ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 

int x2 = 0;//ʦʧʨʝʜʝʣʷʝʤ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 

int x3 = 0;//ʦʧʨʝʜʝʣʷʝʤ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 

int zr = 0;//ʦʧʨʝʜʝʣʷʝʤ ʩʦʩʪʦʷʥʠʝ ʥʘ ʚʳʭʦʜʝ ʥʝʡʨʦʥʘ 

void setup() {//ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʦʨʪʦʚ ʧʨʦʛʨʘʤʤʳ 

Serial.begin(9600);//ʩʢʦʨʦʩʪʴ ʨʦʙʦʪʳ ʧʦʨʪʘ 

pinMode(en1, INPUT_PULLUP);//ʚʭʦʜ ʧʝʨʚʦʛʦ ʧʦʨʪʘ 

pinMode(en2, INPUT_PULLUP);//ʚʭʦʜ ʚʪʦʨʦʛʦ ʧʦʨʪʘ 

pinMode(en3, INPUT_PULLUP);//ʚʭʦʜ ʚʪʦʨʦʛʦ ʧʦʨʪʘ 

pinMode(z_out, OUTPUT);//ʚʳʭʦʜʥʦʡ ʧʦʨʪ 

} 
void loop() { //ʦʩʥʦʚʥʦʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʳ 

neyron();//ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʚ ʩʘʤʦʤ ʥʝʡʨʦʥʝ 

z = ((x1 * w1) + (x2 * w2) + (x3 * w3)) - theta;//ʧʝʨʝʩʯʝʪ ʩʦʩʪʦʷʥʠʷ ʥʘ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 

if (z >= 0)//ʝʩʣʠ ʩʦʩʪʦʷʥʠʝ ʥʝʡʨʦʥʘ ʧʦʩʣʝ ʧʝʨʝʩʯʝʪʘ ʙʦʣʴʰʝ 0 ʪʦ... 

{ 
digitalWrite(z_out, HIGH);//ʥʘ ʮʠʬʨʦʚʦʤ ʧʠʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʩʦʩʪʦʷʥʠʝ 

zr = 1;//ʧʠʰʝʤ ʚʳʭʦʜ ʥʝʡʨʦʥʘ ʢʘʢ ʚʳʩʦʢʠʡ 

} 
else//ʝʩʣʠ ʥʝʪ ʪʦ... 

{ 
digitalWrite(z_out, LOW);//ʥʘ ʮʠʬʨʦʚʦʤ ʧʠʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʩʦʩʪʦʷʥʠʝ 

zr = 0;//ʧʠʰʝʤ ʚʳʭʦʜ ʥʝʡʨʦʥʘ ʢʘʢ ʥʠʟʢʠʡ 

} 
} 
void neyron()//ʦʙʨʘʙʦʪʢʘ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʥʝʡʨʦʥ 

{ 
if (digitalRead(en1) == LOW)//ʝʩʣʠ ʧʦʩʣʝ ʩʯʠʪʳʚʘʥʠʝ ʧʝʨʚʦʛʦ ʚʭʦʜʘ ʩʦʩʪʦʷʥʠʝ 

ʥʠʟʢʦʝ ʪʦ ... 

{ 
x1 = 1;//ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʧʝʨʚʦʤ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 1 

} 
else//ʝʩʣʠ ʥʝʪ ʪʦ... 

{ 
x1 = 0;//ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʧʝʨʚʦʤ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 0 

} 
if (digitalRead(en2) == LOW)//ʝʩʣʠ ʧʦʩʣʝ ʩʯʠʪʳʚʘʥʠʝ ʧʝʨʚʦʛʦ ʚʭʦʜʘ ʩʦʩʪʦʷʥʠʝ 

ʥʠʟʢʦʝ ʪʦ ...{ 

x2 = 1;//ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʚʪʦʨʦʤ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 1 

} 
else//ʝʩʣʠ ʥʝʪ ʪʦ... 

{ 
x2 = 0;//ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʧʝʨʚʦʤ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 0 

} 
if (digitalRead(en3) == LOW)//ʝʩʣʠ ʧʦʩʣʝ ʩʯʠʪʳʚʘʥʠʝ ʧʝʨʚʦʛʦ ʚʭʦʜʘ ʩʦʩʪʦʷʥʠʝ 

ʥʠʟʢʦʝ ʪʦ ... 

{ 
x3 = 1;//ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʚʪʦʨʦʤ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 1 

} else//ʝʩʣʠ ʥʝʪ, ʪʦ... 

{ 
x3 = 0;//ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʥʘ ʧʝʨʚʦʤ ʚʭʦʜʝ ʥʝʡʨʦʥʘ 0 
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} 
return x1, x2, x3;//ʧʝʨʝʜʘʝʤ ʩʦʩʪʦʷʥʠʝ ʚʭʦʜʦʚ ʚ ʦʩʥʦʚʥʦʡ ʮʠʢʣ 

} 
ʇʨʦʛʨʘʤʤʘ ʧʦʣʫʯʘʝʪ ʥʘ ʚʭʦʜ ʟʥʘʯʝʥʠʷ, ʟʘʜʘʝʤ ʢʘʞʜʦʤʫ ʩʚʦʶ ʟʥʘʯʠʤʦʩʪʴ 

(ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ), ʚ ʦʩʥʦʚʥʦʤ ʮʠʢʣʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʩʭʦʜʠʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 
ʚʳʯʠʩʣʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ. ɽʩʣʠ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʙʦʣʴʰʝ 0, ʪʦ ʣʘʤʧʦʯʢʘ ʛʘʩʥʝʪ, 
ʝʩʣʠ ʥʝʪ, ʪʦ ʛʦʨʠʪ. ʉʭʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʀʅʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.  
 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʀʅʉ 

ʌʦʨʤʫʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʥʝʡʨʦʥʘ: 

ὢ  ὼ ύz ὼ ύz ὼ ύz ὼ ύz  

:ὢ
πȟ Ø ὼ
ρȟ Ø ὼ

 

ʉʪʝʥʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʩʪʝʡʰʝʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3. 

 

ʈʠʩʫʥʦʢ 2. ʉʪʝʥʜ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʩʪʝʡʰʝʡ ʀʅʉ ʥʘ Arduino 

x1 

x3 

x2 
w2 

w1 

w3 X Z 
1              ʚʳʢʣ. 

0          ʚʢʣ.    

ʚʢʣ. 
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ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʩʙʦʨʢʠ ʧʣʘʪʳ Arduino 

ɼʣʷ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʩʦʟʜʘʥ ʩʪʝʥʜ. ʂʘʞʜʘʷ ʠʟ ʢʥʦʧʦʢ ʧʦʜʢʣʶʯʝʥʘ ʢ 
ʧʠʪʘʥʠʶ ʦʪ ʧʣʘʪʳ. ʉʚʝʪʦʜʠʦʜ ʥʘ ʧʣʘʪʝ (13 ʧʦʨʪ) ʛʦʨʠʪ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʧʨʠ ʥʘʞʘʪʠʠ 
ʢʥʦʧʢʠ ʮʝʧʴ ʟʘʤʳʢʘʝʪʩʷ, ʪʦʢ ʥʘʯʠʥʘʝʪ ʪʝʯʴ ʦʪ ʚʳʭʦʜʘ 5v ʥʘ ʧʣʘʪʝ ʯʝʨʝʟ ʢʥʦʧʢʠ 2, 3 ʠ 
4 (ʟʘʚʠʩʠʪ ʦʪ ʢʥʦʧʢʠ) ʢ ʧʦʨʪʘʤ ʧʣʘʪʳ. ʇʣʘʪʘ ʬʠʢʩʠʨʫʝʪ ʪʝʯʝʥʠʝ ʪʦʢʘ, ʠ ʧʨʠ 
ʜʦʩʪʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʦʨʦʛʘ (ʩʤ. ʪʘʙʣʠʮʫ 1) ʛʘʩʠʪ ʩʚʝʪʦʜʠʦʜ ʥʘ ʧʣʘʪʝ. 
ʈʝʟʠʩʪʦʨʳ ʦʢʦʣʦ ʢʥʦʧʦʢ ʥʫʞʥʳ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʭʝʤʳ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ 8 ʟʘʧʫʩʢʦʚ, ʧʨʠ ʢʘʞʜʦʤ ʟʘʧʫʩʢʝ ʥʘ ʚʭʦʜ ʧʦʜʘʚʘʣʠʩʴ ʨʘʟʥʳʝ 
ʜʘʥʥʳʝ. ʈʝʟʫʣʴʪʘʪʳ ʟʘʧʫʩʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 0 ʥʘ ʚʭʦʜʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
ʢʥʦʧʢʘ ʥʝ ʥʘʞʘʪʘ, 1 ï ʥʘʞʘʪʘ. 0 ʥʘ ʚʳʭʦʜʝ ï ʣʘʤʧʦʯʢʘ ʥʝ ʛʦʨʠʪ, 1 ï ʛʦʨʠʪ. 

 

ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʟʘʧʫʩʢʦʚ 
 ʚʭʦʜ 

ʚʳʭʦʜ 
ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

w1=0,5 
 

W2=0,4 W3=0,6 

 
x1 (ʧʦʨʪ 2) 

 
x2 (ʧʦʨʪ 3) X4 (ʧʦʨʪ 4) Z (ʧʦʨʪ 13) 

ˉ ʟʘʧʫʩʢʘ 
0 0 0 1 

1 

2 0 1 0 1 

3 1 0 0 1 

4 0 0 1 1 

5 1 1 0 0 

6 0 1 1 1 

7 1 0 1 1 

8 1 1 1 0 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʣʘʤʧʘ ʥʝ ʛʦʨʠʪ ʪʦʣʴʢʦ ʚ 5 ʠ 8 ʟʘʧʫʩʢʝ, ʢʦʛʜʘ ʥʘ ʚʭʦʜ ʧʦʜʘʶʪʩʷ 
ʟʥʘʯʝʥʠʷ ʩʦ ʚʭʦʜʦʚ x1, x2 ʠʣʠ x1, x2, x3. 

 ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʠ ʨʝʰʝʥʳ 
ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʩʪʝʡʰʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino.  

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʚʳʚʦʜʳ. 

1. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ. ʀʟʫʯʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 
ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʘʣʦ ʧʦʥʠʤʘʥʠʝ ʠʭ ʩʪʨʫʢʪʫʨʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

2. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ. ʉʦʟʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣ 
ʘʜʘʧʪʠʨʦʚʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʚʝʩʦʚ ʠ ʟʥʘʯʠʤʦʩʪʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʦ ʵʬʬʝʢʪʠʚʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 
ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʜʦʩʪʠʯʴ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
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3. ʈʝʘʣʠʟʘʮʠʷ ʥʘ Arduino. ʅʘʧʠʩʘʥʠʝ ʢʦʜʘ ʥʘ ʷʟʳʢʝ C++ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʬʨʝʡʤʚʦʨʢʘ Wiring ʧʦʟʚʦʣʠʣʦ ʫʩʧʝʰʥʦ ʧʝʨʝʥʝʩʪʠ ʘʣʛʦʨʠʪʤ ʥʘ ʧʣʘʪʬʦʨʤʫ Arduino. 

4. ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ: ʉʙʦʨʢʘ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʙʝʟ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʣʦʞʥʦʩʪʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʫʧʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʣʘʪʘ Arduino, 
ʨʝʟʠʩʪʦʨʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ) ʦʙʝʩʧʝʯʠʣʦ ʧʨʦʩʪʦʪʫ ʨʝʘʣʠʟʘʮʠʠ ʠ ʣʝʛʢʦʩʪʴ ʚ 
ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʧʨʦʝʢʪʘ. 

5. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ. ʇʨʦʚʝʜʝʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 
ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ ʦʰʠʙʢʠ ʚ ʢʦʜʝ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ 
ʟʘʜʘʥʥʫʶ ʟʘʜʘʯʫ. 

6. ɼʦʢʫʤʝʥʪʘʮʠʷ ʠ ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ. ʇʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʤʦʛʣʘ 
ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ, ʯʪʦ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʢʘʢ 
ʜʣʷ ʩʘʤʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʨʦʝʢʪʘ. ʆʙʫʯʘʶʱʠʝ 
ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 
ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 
ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʦʝʚ. 

ʇʨʦʝʢʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʘʪʬʦʨʤʳ Arduino ʜʣʷ 
ʨʝʘʣʠʟʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, 
ʢʦʪʦʨʦʝ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 
ʠʥʠʮʠʘʪʠʚ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ 
ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʉʦʣʜʘʪʦʚʘ, ʆ. ʇ. ʅʝʡʨʦʠʥʬʦʨʤʘʪʠʢʘ; ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩ. 

ʌʝʜʝʨʘʮʠʠ, ʉʘʤʘʨ. ʛʦʩ. ʘʵʨʦʢʦʩʤ. ʫʥ-ʪ ʠʤ. ʉ. ʇ. ʂʦʨʦʣʝʚʘ (ʥʘʮ. ʠʩʩʣʝʜ. ʫʥ-ʪ) (ʉɻɸʋ). 
- ʉʘʤʘʨʘ, 2013. - 200 ʩ. 

2. ʍʘʡʢʠʥ ʉ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ: ʇʦʣʥʳʡ ʢʫʨʩ: ʇʝʨ. ʩ ʘʥʛʣ. - 2-ʝ ʠʟʜ. ï ʄ.: ɺʠʣʴʷʤʩ, 
2006. ï 1104 ʩ. 
 
 
 

ʇʈʀʄɽʅɽʅʀɽ ʅɽʁʈʆʉɽʊɽʁ  

ɼʃʗ ʉɽɻʄɽʅʊɸʎʀʀ ʉʇʋʊʅʀʂʆɺʓʍ ʀɿʆɹʈɸɾɽʅʀʁ 
ɹʦʨʦʜʠʥʘ ɺʠʢʪʦʨʠʷ, ʃʦʛʠʥʦʚ ɼʤʠʪʨʠʡ, ʇʘʢ ɸʨʠʥʘ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʠʚʦʰʝʝʚ ʅʠʢʦʣʘʡ ɸʥʘʪʦʣʴʝʚʠʯ,  
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʪʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʀʐʀʊʈ 

 

ɺ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʰʠʨʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʳ 
ʩʦʩʪʘʚʣʷʶʱʠʝʩʷ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ ʠ 
ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʊʘʢ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʟʥʘʥʠʷ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ, 
ʚʦʜʦʸʤʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʶ ʦʯʘʛʦʚ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʦʮʝʥʢʝ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʥʪʨʦʣʶ 
ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [3]. ɸ ʚ ʘʚʠʘʮʠʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʨʰʨʫʪʘ ʚʦʟʜʫʰʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ ʚʘʞʥʘ ʥʝ ʪʦʣʴʢʦ ʜʝʪʘʣʴʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ, ʥʦ ʠ ʩʢʦʨʦʩʪʴ ʠʭ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ [2]. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, 
ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ 
ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʜʝʣʘʪʴ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʩʝʛʤʝʥʪʘʮʠʶ ʮʠʬʨʦʚʳʭ ʢʘʨʪʠʥʦʢ [1]. 
ʉʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ 
ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʦʢʨʘʰʠʚʘʥʠʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʣʘʩʩʫ ʮʚʝʪ, ʪ.ʝ. ʜʣʷ 
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ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡ ʮʚʝʪ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 
ʩʝʛʤʝʥʪʘʮʠʠ ʙʫʜʝʪ ʮʚʝʪʦʚʘʷ ʢʘʨʪʘ, ʛʜʝ ʜʦʩʪʘʪʦʯʥʦ ʥʘʛʣʷʜʥʦ ʠ ʧʨʦʩʪʦ ʤʦʞʥʦ 
ʦʧʨʝʜʝʣʠʪʴ ʦʪʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ [4].  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ 
ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʰʝʡ ʮʝʣʠ:  

¶  ʇʦʠʩʢ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʭʦʜʷʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 
ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ.   

¶  ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʫʩʪʨʦʝʥʦ ʪʘʢ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʥʝ ʩʤʦʞʝʪ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʧʝʨʝʜ ʩʦʙʦʡ ʙʝʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʥʝ ʫʤʝʝʪ ʦʪʜʝʣʷʪʴ 
ʚʘʞʥʦʝ ʦʪ ʥʝʚʘʞʥʦʛʦ. ɼʣʷ ʥʝʛʦ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʭʦʞʝ ʥʘ ʨʘʟʜʝʣʳ 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 ï ʦʜʥʦ ʯʠʩʣʦ) [6]. ʀʥʦʛʜʘ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʝʩʪʴ ʯʝʪʚʝʨʪʳʡ ʮʚʝʪ, 
ʵʪʦʪ ʮʚʝʪ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʠʢʩʝʣʝʡ.  

ʅʝʡʨʦʩʝʪʴ ʩʧʦʩʦʙʥʘ ʜʝʣʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʩʝʛʤʝʥʪʳ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ 
ʧʠʢʩʝʣʠ ʠʤʝʶʪ ʩʭʦʞʠʝ ʚʠʟʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʧʨʠʤʝʨ, ʮʚʝʪ, ʷʨʢʦʩʪʴ ʠʣʠ 
ʪʝʢʩʪʫʨʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʝʛʤʝʥʪʦʚ, 
ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʧʦʢʨʳʚʘʶʪ ʚʩʸ ʠʟʦʙʨʘʞʝʥʠʝ.  

ʇʦ ʪʘʢʦʤʫ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʘʝʪ ʩʚʸʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ (ʵʪʦ ʩʧʝʮʠʘʣʴʥʘʷ 
ʘʨʭʠʪʝʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʚʫʤʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ), 
ʢʦʪʦʨʘʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʠʤʝʥʷʷ ʢ ʥʝʤʫ ʬʠʣʴʪʨʳ ʩʚʸʨʪʦʯʥʳʭ 
ʩʣʦʸʚ, ʩʧʦʩʦʙʥʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʲʝʢʪʳ. ʊʘʢ, ʥʝʡʨʦʩʝʪʴ ʤʦʞʝʪ 
ʨʘʩʧʦʟʥʘʪʴ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʢʘʢ ʧʪʠʮʫ, ʝʩʣʠ ʦʧʨʝʜʝʣʠʪ ʫ ʥʝʛʦ ʢʣʶʚ 
ʠʣʠ ʢʨʳʣʴʷ [7]. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʝʛʤʝʥʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ 
ʩʦʙʨʘʪʴ ʩʚʦʠ ʜʘʥʥʳʝ ʠ ʦʬʦʨʤʠʪʴ ʠʭ ʪʘʢ, ʯʪʦʙʳ ʥʝʡʨʦʩʝʪʴ ʩʤʦʣʘ ʦʙʫʯʘʪʴʩʷ ʥʘ ʥʠʭ. 
ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʙʦʨ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʠʭ ʤʘʨʢʠʨʦʚʢʫ [8]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʥʘʷ ʚ ɻʝʨʤʘʥʠʠ 
ʥʝʡʨʦʩʝʪʴ U-Net. ʆʥʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʜʦʣʞʥʦʤ ʦʙʫʯʝʥʠʠ. 
ɸʨʭʠʪʝʢʪʫʨʘ U-Net ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʫʞʘʶʱʝʤʩʷ ʠ ʨʘʩʰʠʨʷʶʱʝʤʩʷ ʧʫʪʷʭ. ʉʫʞʘʶʱʠʡʩʷ 
ʧʫʪʴ ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʩʚʸʨʪoʯʥʦʡ ʥʝʡʨʦʩʝʪʠ [5]. U-Net ʠʤʝʝʪ ʙʦʣʴʰʦʡ 
ʧʦʪʝʥʮʠʘʣ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʩʬʝʨʝ ʠ ʫʞʝ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʦʧʨʦʩʘʭ 
ʘʥʘʣʠʟʦʚ ʄʈʊ ʠ ʚ ʟʘʜʘʯʝ ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʝʪʦʢ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʦʧʪʠʯʝʩʢʦʛʦ 
ʤʠʢʨʦʩʢʦʧʘ. ʈʝʟʫʣʴʪʘʪ ʝʸ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1 [5]. 

 

(ɸ)      (ɹ) 
ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʩʝʛʤʝʥʪʘʮʠʠ ʢʣʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ U-Net 

ɸ ï ʯʘʩʪʴ ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʣʝʪʢʠ U373 Glioblastoma-astrocytoma ʥʘ 
ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʦʡ ʧʦʜʣʦʞʢʝ, ʟʘʧʠʩʘʥʥʳʝ ʤʝʪʦʜʦʤ ʬʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ;  
ɹ ï ʨʝʟʫʣʴʪʘʪ ʩʝʛʤʝʥʪʘʮʠʠ (ʛʦʣʫʙʘʷ ʤʘʩʢʘ) ʠ ʤʝʪʢʘ (ʞʝʣʪʘʷ ʛʨʘʥʠʮʘ) [5] 
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ɺ ʭʦʜʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘʤ 
ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʜʚʘ ʥʘʙʦʨʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʩ ʚʠʜʝʦʢʘʨʪʳ NVIDIA Tesla T4: 
ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʛʦʪʦʚʦʡ ʩʝʛʤʝʥʪʘʮʠʝʡ, ʢʦʪʦʨʳʝ ʤʳ 
ʩʜʝʣʘʣʠ ʚʨʫʯʥʫʶ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʢʘʢ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʪʝʩʪʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, 
ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʢʘʯʝʩʪʚʦ ʩʝʤʘʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʥʘʰʝʡ 
ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɺʝʩʴ ʢʦʜ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʘʰʝʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʚ 
Google Colab (ʵʪʦ ʙʝʩʧʣʘʪʥʳʡ ʦʙʣʘʯʥʳʡ ʩʝʨʚʠʩ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Python) ʜʣʷ 
ʙʳʩʪʨʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘʰʝʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 
ʩʝʛʤʝʥʪʘʮʠʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʩʥʠʤʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʆʮʝʥʠʚʘʷ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʥʘʰʝʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʩʧʫʪʥʠʢʦʚʳʭ 
ʩʥʠʤʢʦʚ, ʤʳ ʩʜʝʣʘʣʠ ʚʳʚʦʜ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘʤʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚʩʸ ʝʱʸ 
ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ (ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʩ ʛʦʪʦʚʦʡ 
ʩʝʛʤʝʥʪʘʮʠʝʡ). ʅʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʤʦʛʣʘ ʙʳ 
ʙʳʪʴ ʧʦʣʝʟʥʦʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʯʘʩʪʥʳʭ ʬʝʨʤʝʨʦʚ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʩʝʚʘ. 

     

(ɸ)       (ɹ) 
ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ɸ ï ʚʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʩʧʫʪʥʠʢʦʚʳʡ ʩʥʠʤʦʢ;  
ɹ ï ʨʝʟʫʣʴʪʘʪ ʩʝʛʤʝʥʪʘʮʠʠ (ʢʨʘʩʥʳʡ ʮʚʝʪ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʤʦʚ,  

ʞʝʣʪʳʡ ï ʜʣʷ ʜʦʨʦʛ, ʯʝʨʥʳʡ ï ʜʣʷ ʛʘʟʦʥʘ ʠ ʜʝʨʝʚʴʝʚ). 

 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʉʝʛʤʝʥʪʘʮʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʥʘ ʧʨʠʤʝʨʝ ʨʘʩʧʦʟʥʘʚʘʥʠ̫  ʜʝʨʝʚʝɹʚ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: habr.com/ru/articles/421277/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
02.03.2025). 

2. ɻʦʨʙʘʯʸʚ ɺ.ɸ. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʘʵʨʦʧʦʨʪʦʚ ʩ 
ʧʦʤʦʱʴʶ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ / ɺ.ɸ. ɻʦʨʙʘʯʸʚ, ʀ.ɸ. ʂʨʠʚʦʨʦʪʦʚ, ɸ.ʆ. 
ʄʘʨʢʝʣʦʚ, ɽ.ɺ. ʂʦʪʣʷʨʦʚʘ // ʂʦʤʧʴʶʪʝʨʥʘʷ ʦʧʪʠʢʘ. ï 2020. ï  ˉ 4. ï ʉ. 636-645. 

3. ʀʚʘʥʦʚ ɽ.ʉ., ʊʠʱʝʥʢʦ ʀ. ʇ., ɺʠʥʦʛʨʘʜʦʚ ɸ. ʅ. ʉʝʛʤʝʥʪʘʮʠʷ 
ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʩʥʠʤʢʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ // 
ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ. 2019. ʊ. 16. 
ˉ 1. ʉ. 25-34. 

4. ɼʨʫʢʠ ɸ.ɸ., ʉʧʠʮʳʥ ɺ.ɻ. ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ 
ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ // ɺʝʩʪʥʠʢ 
ʊʦʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʋʧʨʘʚʣʝʥʠʝ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ 
ʠʥʬʦʨʤʘʪʠʢʘ. 2023. ˉ 63. ʉ. 62-71. 
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5. U-Net: ʥʝʡʨʦʩʝʪʴ ʜʣʷ ʩʝʛʤʝʥʪʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: 
neurohive.io/ru/vidy-nejrosetej/u-net-image-segmentation/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.03.2025). 

6. ʂʘʢ ʫʩʪʨʦʝʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: 
practicum.yandex.ru/blog/chto-takoe-kompyuternoe-zrenie/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.03.2025) 

7. ʏʪʦ ʪʘʢʦʝ ʩʚʸʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: 
habr.com/ru/articles/309508/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.03.2025). 

8. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ Python ʩ ʧʦʤʦʱʴʶ TensorFlow ʠ Keras. 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL:  evileg.com/ru/post/619/  (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 11.03.2025). 
 
 
 

AI ɸʉʉʀʉʊɽʅʊ ɼʃʗ ʏʊɽʅʀʗ ʂʅʀɻ EVOBOOK 

ʊʝʥ ɸʣʝʢʩʝʡ ʖʨʴʝʚʠʯ 

ʄɸʆʋ ɻʠʤʥʘʟʠʷ ˉ55 ʠʤ. ɽ. ɻ. ɺʸʨʩʪʢʠʥʦʡ, 10 ʢʣʘʩʩ, ʛ.ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʘʩʶʢ ʅʘʟʘʨ ʖʨʴʝʚʠʯ, ʫʯʠʪʝʣʴ ʠʩʪʦʨʠʠ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʷ 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, 
ʯʪʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʃʶʜʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ 
ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʠ ʚʥʠʤʘʥʠʷ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʀʀ-
ʧʦʤʦʱʥʠʢʠ ʚ ʯʪʝʥʠʠ ʤʦʛʫʪ ʧʦʤʦʯʴ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʧʨʝʜʦʩʪʘʚʣʷʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʥʫʞʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ 

ʇʨʦʧʘʜʘʝʪ ʢʫʴʪʫʨʘ ʯʪʝʥʠʷ, ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʇʦʜʜʝʨʞʢʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʆʙʨʘʟʦʚʘʥʠʝè, ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʀʀ 
ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ, ʋʩʢʦʨʝʥʥʳʡ ʪʝʤʧ ʞʠʟʥʠ ʣʶʜʝʡ 

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʳ ʤʳ ʧʨʦʚʝʣʠ ʦʧʨʦʩ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʷʣʠ 
ʫʯʘʩʪʠʝ ʙʦʣʝʝ 200 ʯʝʣʦʚʝʢ, ʧʦ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘʤ: 

¶ 65% ʦʧʨʦʰʝʥʥʳʭ ʯʠʪʘʶʪ ʢʥʠʛʠ. 
¶ 61% ʦʧʨʦʰʝʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʯʪʝʥʠʷ ʢʘʢʠʝ-ʣʠʙʦ ʫʩʪʨʦʡʩʪʚʘ. 
¶ ʃʠʰʴ ʫ 47% ʦʧʨʦʰʝʥʥʳʭ ʧʦʣʫʯʘʝʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʪʝʢʩʪʝ ʚ ʪʝʯʝʥʠʠ 

ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ. 
¶ ʋ 33% ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʧʦʥʠʤʘʥʠʝʤ ʧʨʦʯʠʪʘʥʥʦʛʦ. 
¶ ʃʠʰʴ ʫ 19% ʦʧʨʦʰʝʥʥʳʭ ʭʚʘʪʘʝʪ ʚʨʝʤʝʥʠ ʜʣʷ ʯʪʝʥʠʷ. 
¶ 48% ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʤʦʪʠʚʘʮʠʝʡ ʢ ʯʪʝʥʠʶ. 
¶ ʋ 80% ʥʝʪ ʯʸʪʢʦʡ ʩʪʨʘʪʝʛʠʠ ʯʪʝʥʠʷ. 
¶ 62% ʭʦʪʷʪ, ʯʪʦʙʳ ʫ ʥʠʭ ʙʳʣ ʚʠʨʪʫʘʣʴʥʳʡ ʀʀ ʧʦʤʦʱʥʠʢ. 
¶ 51% ʦʧʨʦʰʝʥʥʳʭ ʠʩʧʳʪʳʚʘʶʪ ʫʩʪʘʣʦʩʪʴ ʛʣʘʟ ʚʦ ʚʨʝʤʷ ʯʪʝʥʠʷ. 
¶ 57% ʥʝ ʨʝʬʣʝʢʩʠʨʫʶʪ ʧʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʢʥʠʛʠ, ʠʣʠ ʜʝʣʘʶʪ ʵʪʦ ʥʝʧʨʘʚʠʣʴʥʦ. 
ʇʨʦʚʝʜʷ ʩʚʦʡ ʦʧʨʦʩ, ʩʪʘʪʠʩʪʠʢʘ ʯʘʩʪʠʯʥʦ ʩʦʚʧʘʣʘ ʩ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ, ʠ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ, ʯʪʦ ʥʝʭʚʘʪʢʘ ʚʨʝʤʝʥʠ, ʩʣʦʞʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ 
ʪʝʢʩʪʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʤʦʪʠʚʘʮʠʠ ʯʠʪʘʶʱʠʭ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ 
ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʨʘʪʴʩʷ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʝʢʪʘ çEvoBookè. 

ʉʩʳʣʢʘ ʥʘ ʦʧʨʦʩ:  
docs.google.com/forms/d/e/1FAIpQLSe8ytO1pkbj8G5RFXgAFGju5S0z2_Qw2jvrgEb9sTV
_jMGqeg/viewform   
 

ʎʝʣʴ 
Cʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʤʦʱʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʤʦʛʘʷ ʯʠʪʘʪʝʣʷʤ ʧʦʥʠʤʘʪʴ ʠ ʟʘʧʦʤʠʥʘʪʴ ʩʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʝʤ ʩʘʤʳʤ 

https://neurohive.io/ru/vidy-nejrosetej/u-net-image-segmentation/
https://practicum.yandex.ru/blog/chto-takoe-kompyuternoe-zrenie/
https://habr.com/ru/articles/309508/
https://evileg.com/ru/post/619/
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ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʯʠʪʘʪʝʣʴʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ 
ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʦ 25.08.2025 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʯʪʝʥʠʠ. 
¶ ʀʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ ʚ ʯʪʝʥʠʠ. 
¶ ʆʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ. 
¶ ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʧʨʦʝʢʪʘ Evobook, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʝʰʘʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ. 
¶ ʈʘʩʩʤʦʪʨʝʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ Evobook ʠ ʝʛʦ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. 

 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. ʇʨʦʝʢʪ Evobook ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ, 
ʚʢʣʶʯʘʷ ʩʪʫʜʝʥʪʦʚ, ʰʢʦʣʴʥʠʢʦʚ, ʨʘʙʦʪʥʠʢʦʚ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʠ ʚʩʝʭ, ʢʪʦ 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʯʪʝʥʠʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʀʜʝʷ ʧʨʦʝʢʪʘ. Evobook ï ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʤʦʛʘʝʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʯʠʪʘʪʴ ʪʝʢʩʪʳ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʆʥ ʘʥʘʣʠʟʠʨʫʝʪ 
ʪʝʢʩʪ ʠ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʩʪʨʫʢʪʫʨʫ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʪʦʥʘʣʴʥʦʩʪʴ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʯʪʝʥʠʶ. 

 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ Evobook 

ɸʥʘʣʠʟ ʪʝʢʩʪʘ. Evobook ʧʨʠʤʝʥʷʝʪ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ 
ʚʳʷʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʠʜʝʡ, ʪʝʤ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʪʝʢʩʪʘ.  

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʯʪʝʥʠʶ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ Evobook ʧʨʝʜʣʘʛʘʝʪ 
ʦʧʪʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ, ʯʘʩʪʦʪʫ ʧʘʫʟ ʠ ʦʮʝʥʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ. Evobook ʩʦʟʜʘʸʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʯʝʙʥʳʝ 
ʤʘʪʝʨʠʘʣʳ, ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʠ ʠʥʪʝʨʝʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʜʝʣʘʝʪ ʦʙʫʯʝʥʠʝ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤ. 

ʆʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʛʨʝʩʩʘ. ʉʝʨʚʠʩ ʬʠʢʩʠʨʫʝʪ ʧʨʦʛʨʝʩʩ ʯʪʝʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ 
ʦʪʯʸʪʳ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʮʝʥʠʪʴ ʩʚʦʠ ʜʦʩʪʠʞʝʥʠʷ ʠ ʫʣʫʯʰʠʪʴ ʥʘʚʳʢʠ.  

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʠʤʠ ʩʝʨʚʠʩʘʤʠ, ʢʘʢ Blinkist, ChatGPT, Booklit ʠ ʃʠʪʨʝʩ, 
EvoBook ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʣʫʯʰʠʪʴ ʥʘʚʳʢʠ ʯʪʝʥʠʷ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ 
ʧʦʣʴʟʫ ʠʟ ʧʨʦʯʠʪʘʥʥʳʭ ʪʝʢʩʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʦʚ, EvoBook ʧʨʝʜʣʘʛʘʝʪ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ ʧʦʤʦʱʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʛʣʫʙʦʢʦʤʫ 
ʧʦʥʠʤʘʥʠʶ ʠ ʟʘʧʦʤʠʥʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʤʦʱʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠ ʣʠʯʥʳʭ ʮʝʣʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

ɼʠʟʘʡʥ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ ʥʘʯʘʣʘʩʴ ʩ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ 
ʙʫʜʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʳʣ ʩʜʝʣʘʥ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ Figma. ʉ 
ʜʠʟʘʡʥʦʤ ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦ ʩʩʳʣʢʝ: 
figma.com/design/gYlJxumJxcs94PGwsZqo6z/Untitled?node-id=0-1&p=f 

 

ʉʦʟʜʘʥʠʝ Telegram-ʙʦʪʘ: ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʘʣʠʟʘʮʠʷ. ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʩʪʘʣʠ: 

Ollama - ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʟʘʧʫʩʢʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʷʟʳʢʦʚʳʤʠ ʤʦʜʝʣʷʤʠ 
(LLM) ʥʘ ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ. Docker Desktop - ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 
ʫʜʦʙʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʤʝʱʘʶʪʩʷ ʧʨʦʝʢʪʳ (ʚ ʥʘʰʝʤ 
ʩʣʫʯʘʝ ð ʥʝʡʨʦʩʝʪʴ). PyCharm - ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ (IDE) ʜʣʷ 
ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ Telegram-ʙʦʪʘ ʠ API-ʩʝʨʚʝʨʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ 
ʦʪʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩʳ. CloudPub - ʩʝʨʚʠʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ API-ʩʝʨʚʝʨʘ, 
ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʪʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩʳ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʆʩʥʦʚʥʳʝ ʙʠʙʣʠʦʪʝʢʠ 

https://www.figma.com/design/gYlJxumJxcs94PGwsZqo6z/Untitled?node-id=0-1&p=f
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FastAPI - ʩʦʚʨʝʤʝʥʥʳʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-API ʥʘ Python. Pydantic - 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʜʘʥʥʳʭ ʠ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʷʤʠ ʜʘʥʥʳʭ. Logging - ʜʣʷ 
ʣʦʛʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ ʠ ʦʰʠʙʦʢ. Requests - ʜʣʷ ʦʪʧʨʘʚʢʠ HTTP-ʟʘʧʨʦʩʦʚ ʢ ʚʥʝʰʥʝʤʫ 
API. Telegram ʠ Telegram.ext - ʜʣʷ ʨʘʙʦʪʳ ʩ Telegram API (ʩʦʟʜʘʥʠʝ ʙʦʪʘ, ʦʙʨʘʙʦʪʢʘ 
ʩʦʦʙʱʝʥʠʡ, ʢʥʦʧʦʢ ʠ ʢʦʤʘʥʜ). PDFMiner - ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʪʝʢʩʪʘ ʠʟ PDF-ʬʘʡʣʦʚ. OS 
- ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ (ʥʘʧʨʠʤʝʨ, ʫʜʘʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʬʘʡʣʦʚ). Chardet 
- ʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʜʠʨʦʚʢʠ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ. 

ɺʳʙʦʨ ʬʫʥʢʮʠʠ 

ʂʦʛʜʘ ʥʘʯʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ Telegram-ʙʦʪʘ, ʚʩʪʘʣ ʚʦʧʨʦʩ: ʢʘʢʫʶ ʬʫʥʢʮʠʶ ʦʥ 
ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ? ʏʪʦʙʳ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ, ʙʳʣʠ ʦʮʝʥʝʥʳ ʜʚʘ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʷ: 
ʩʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʉʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ. ɺʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʬʫʥʢʮʠʠ ʠʤʝʣʠ ʩʭʦʞʫʶ 
ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ, ʧʦʵʪʦʤʫ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʪʨʝʙʦʚʘʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʭ ʫʩʠʣʠʡ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ. ʂʘʞʜʘʷ ʠʟ ʬʫʥʢʮʠʡ ʙʳʣʘ ʧʦ-ʩʚʦʝʤʫ ʵʬʬʝʢʪʠʚʥʘ, ʥʦ ʧʦʩʣʝ 
ʘʥʘʣʠʟʘ ʤʳ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ "ʉʞʘʪʠʠ ʪʝʢʩʪʘ". ʕʪʘ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʜʣʷ 
ʣʶʙʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʘʥʘʣʠʟʦʤ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʪʝʢʩʪʘ. 

ʈʝʘʣʠʟʘʮʠʷ 

1. ʋʩʪʘʥʦʚʢʘ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʤʦʱʥʘʷ, ʥʦ ʥʝ ʩʣʠʰʢʦʤ ʪʨʝʙʦʚʘʪʝʣʴʥʘʷ ʢ 
ʨʝʩʫʨʩʘʤ ʤʦʜʝʣʴ. ɺʳʙʦʨ ʧʘʣ ʥʘ Deepseek-coder-v2 ð ʦʥʘ ʦʪʣʠʯʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 
ʟʘʜʘʯʘʤʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP) ʠ ʠʜʝʘʣʴʥʦ ʧʦʜʦʰʣʘ ʜʣʷ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ʋʩʪʘʥʦʚʢʘ ʤʦʜʝʣʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩ ʧʦʤʦʱʴʶ Ollama ʠ Docker 
Desktop. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʩʦʟʜʘʥ ʣʦʢʘʣʴʥʳʡ API-ʩʝʨʚʝʨ, ʜʦʩʪʫʧʥʳʡ ʧʦ ʘʜʨʝʩʫ: 
localhost:8000/. 

2. ʉʦʟʜʘʥʠʝ ʦʙʱʝʜʦʩʪʫʧʥʦʛʦ API 

ʏʪʦʙʳ ʙʦʪ ʤʦʛ ʨʘʙʦʪʘʪʴ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʜʝʣʘʪʴ API 
ʜʦʩʪʫʧʥʳʤ ʠʟʚʥʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʝʨʚʠʩ CloudPub. ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʙʳʣ 
ʧʦʣʫʯʝʥ ʦʙʱʝʜʦʩʪʫʧʥʳʡ API: sickeningly-meteoric-gallinule.cloudpub.ru/. 

3. ʉʦʟʜʘʥʠʝ Telegram-ʙʦʪʘ 

ʌʠʥʘʣʴʥʳʤ ʵʪʘʧʦʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʩʘʤʦʛʦ ʙʦʪʘ: 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʙʦʪʘ ʠ ʧʦʣʫʯʝʥʠʷ ʪʦʢʝʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ BotFather. ʃʦʛʠʢʘ ʙʦʪʘ 
ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢ telegram ʠ telegram.ext, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʦʦʙʱʝʥʠʷ, ʢʦʤʘʥʜʳ ʠ ʢʥʦʧʢʠ. ʅʝʡʨʦʩʝʪʴ ʙʳʣʘ 
ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʯʝʨʝʟ API, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʦʪʫ ʧʨʠʥʠʤʘʪʴ ʟʘʧʨʦʩʳ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 
ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʠ ʚʦʟʚʨʘʱʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

http://localhost:8000/
https://sickeningly-meteoric-gallinule.cloudpub.ru/
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ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ 

ʂʦʜ ʙʦʪʘ ʠ API ʥʝʡʨʦʩʝʪʠ: https://github.com/yabujinewq/EvoBook  
ɹʦʪ ʚ telegram: https://t.me/evobook_bot                                                            
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʘʣʠʟʦʚʘʥ ʨʘʙʦʪʘʶʱʠʡ (ʚʨʝʤʝʥʥʳʡ) ʧʨʦʪʦʪʠʧ AI-
ɸʩʩʠʩʪʝʥʪʘ ʚ ʚʠʜʝ Telegram-ʙʦʪʘ, ʨʘʟʨʘʙʦʪʘʣʠ ʜʠʟʘʡʥ ʙʫʜʫʱʝʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ 
ʩʦʙʨʘʣʠ ʧʦʯʪʠ ʚʩʶ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 
EvoBook. ʇʦ ʧʣʘʥʘʤ, ʢʦʛʜʘ ʧʨʦʝʢʪ EvoBook ʙʫʜʝʪ ʥʘ ʬʠʥʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, 
ʥʘʯʥʝʪʩʷ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʤʝʜʠʡʥʦʡ ʩʬʝʨʝ, ʧʨʦʝʢʪ ʙʫʜʝʪ ʧʫʙʣʠʢʦʚʘʪʴʩʷ ʥʘ ʨʘʟʥʳʭ 
ʧʣʘʪʬʦʨʤʘʭ, ʯʪʦʙʳ ʦ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʫʟʥʘʣʦ, ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʣʶʜʝʡ. 
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ʈɸɿʈɸɹʆʊʂɸ 3D-ʄʆɼɽʃʀ ʇɽʐɽʍʆɼʅʆɻʆ ʄʆʉʊɸ ʏɽʈɽɿ ʈ. ʀʅʉɸʈ 

ʊʠʤʫʰ ʂʠʨʘ ɺʘʣʝʨʴʝʚʥʘ, ɽʛʦʨʦʚ ɽʛʦʨ ʉʝʨʛʝʝʚʠʯ 

ʃʠʮʝʡ ʄɻʋ ʠʤ. ʅ.ʇ.ʆʛʘʨʸʚʘ, 11 ʢʣʘʩʩ, ʛ. ʉʘʨʘʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɼʘʥʠʣʠʥʘ ʖʣʠʷ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ 
ʪʚʦʨʯʝʩʪʚʘ ʠ ʠʥʥʦʚʘʮʠʡ. ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʪʨʸʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 
ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ɺʦ ʤʥʦʛʠʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʮʝʥʪʨʘʣʴʥʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ 
ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ ʠ ʩʠʤʚʦʣʘʤʠ ʩʚʦʠʭ ʨʝʛʠʦʥʦʚ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʩʪʳ. 
ʅʘʧʨʠʤʝʨ, ɹʫʛʨʠʥʩʢʠʡ ʤʦʩʪ, ʉʘʨʘʪʦʚʩʢʠʡ ʤʦʩʪ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ɺʩʪʘʸʪ ʚʦʧʨʦʩ: 
ʚʦʟʤʦʞʥʦ ʣʠ ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʦʙʲʝʢʪʘ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʉʘʨʘʥʩʢʝ, ʢʦʪʦʨʳʡ 
ʩʪʘʥʝʪ ʩʠʤʚʦʣʦʤ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʠ ʧʨʠʚʣʝʯʸʪ ʚʥʠʤʘʥʠʝ ʪʫʨʠʩʪʦʚ?  

ʆʜʥʦ ʠʟ ʣʶʙʠʤʳʭ ʤʝʩʪ ʜʣʷ ʧʨʦʛʫʣʦʢ ʞʠʪʝʣʝʡ ʛ. ʉʘʨʘʥʩʢ ï ʥʘʙʝʨʝʞʥʘʷ ʚʜʦʣʴ 
ʩʪʘʜʠʦʥʘ çʄʦʨʜʦʚʠʷ ɸʨʝʥʘè. ʆʜʥʘʢʦ, ʚʳʛʣʷʜʠʪ ʦʥʦ ʦʯʝʥʴ ʧʫʩʪʦ ʠ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʦ. 

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʦʙʫʩʪʨʦʡʩʪʚʦ ʤʦʩʪʘ ʯʝʨʝʟ ʨʝʢʫ ʀʥʩʘʨ ʥʘ ʥʘʙʝʨʝʞʥʦʡ ʚʦʟʣʝ 
ʩʪʘʜʠʦʥʘ ʧʦʤʦʛʣʦ ʙʳ ʝʤʫ ʧʨʠʦʙʨʝʩʪʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʩʪʘʪʴ ʥʦʚʦʡ 
ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴʶ ʥʝ ʪʦʣʴʢʦ ʛʦʨʦʜʘ, ʥʦ ʠ ʚʩʝʡ ʨʝʩʧʫʙʣʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʠʩʪʦʨʠʢʦ-
ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ, ʯʪʦ ʧʦʤʦʞʝʪ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ 
ʧʦʧʘʩʪʴ ʚ ʧʝʨʝʯʝʥʴ ʣʫʯʰʠʭ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. 

ʅʦʚʠʟʥʘ: ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʤʦʩʪʘ, ʢʘʢ ʥʦʚʦʡ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʩʪʦʣʠʮʳ 
ʈʝʩʧʫʙʣʠʢʠ ʄʦʨʜʦʚʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 
ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʨʦʙʣʝʤʝ 
ʠʩʩʣʝʜʦʚʘʥʠʷ; ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʘ, 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʥʘʙʣʶʜʝʥʠʝ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʠ ʠʟʫʯʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʚʳʙʨʘʥʥʦʡ 
ʪʝʤʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʧʨʘʢʪʠʢʘ ʠ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʪʨʸʭʤʝʨʥʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʧʝʰʝʭʦʜʥʳʭ ʤʦʩʪʦʚ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ 
ʧʦʜʭʦʜʷʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʦʡ 
ʤʦʜʝʣʠ ʤʦʩʪʘ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʣʴʝʬʘ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʝʢʪʫ. 

ʈʘʟʨʘʙʦʪʘʥ ʵʩʢʠʟ ʤʦʜʝʣʠ ʠ ʩʦʟʜʘʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʣʘʥ ʤʦʩʪʘ, ʫʯʠʪʳʚʘʶʱʠʡ 
ʣʘʥʜʰʘʬʪ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 
ʧʦʜʪʚʝʨʞʜʝʥʘ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʦʙʫʩʪʨʦʡʩʪʚʦ ʧʝʰʝʭʦʜʥʦʛʦ ʤʦʩʪʘ ʯʝʨʝʟ ʨʝʢʫ ʀʥʩʘʨ 
ʚ ʉʘʨʘʥʩʢʝ ʩʜʝʣʘʝʪ ʝʛʦ ʩʠʤʚʦʣʦʤ ʨʝʩʧʫʙʣʠʢʠ ʠ ʧʨʠʚʣʝʯʸʪ ʪʫʨʠʩʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 
ʪʫʨʠʟʤʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʄʦʨʜʦʚʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʝʸ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. 
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ʈʠʩ. 3 ʆʨʪʦʛʦʥʘʣʴʥʳʡ ʚʠʜ ʩʚʝʨʭʫ 
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ʈʠʩ. 4 ʇʝʨʩʧʝʢʪʠʚʥʳʡ ʚʠʜ ʩʙʦʢʫ 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ɹʫʟʘʣʦ, ʅ. ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʰʝʭʦʜʥʦʛʦ ʤʦʩʪʘ ʚ ɻʝʣʝʥʜʞʠʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʢ ʃʀʈɸ / ʅ. ɸ. ɹʫʟʘʣʦ, ʀ. ɼ. ʇʣʘʪʦʥʦʚʘ // ʄʦʜʝʣʠʨʦʚʘʥʠʝ. ʊʝʦʨʠʷ, 
ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ : ʤʘʪʝʨʠʘʣʳ X ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʢʦʥʬʝʨʝʥʮʠʠ, 5 ʘʧʨʝʣʷ 2010 ʛʦʜʘ, ʛ. ʅʦʚʦʯʝʨʢʘʩʩʢ / ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩ. ʪʝʭʥʠʯʝʩʢʠʡ ʫʥ-ʪ (ʅʦʚʦʯʝʨʢʘʩʩʢʠʡ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥ-ʪ) ; [ʨʝʜʢʦʣ.: ʅ. ɻʦʨʙʘʪʝʥʢʦ (ʦʪʚ. ʨʝʜ.), ʄ. ɺ. ʃʘʥʢʠʥ, ɺ. ɸ. 
ʇʣʘʢʩʠʥ]. ï ʅʦʚʦʯʝʨʢʘʩʩʢ: ʖʈɻʊʋ(ʅʇʀ), 2010. ï ʉ. 57-60.  

2. ɽʨʤʘʯʝʥʢʦʚ, ɸ. ʉ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ 
ʤʦʩʪʘ ʥʘ ʧʨʠʤʝʨʝ ʧʝʰʝʭʦʜʥʦʛʦ ʤʦʩʪʘ ʯʝʨʝʟ ʈ. ʋʨʘʣ ʚ ɻ. ʆʨʝʥʙʫʨʛ / ɸ. ʉ. ɽʨʤʘʯʝʥʢʦʚ, 
ɸ. ɼ. ʂʦʯʝʨʛʘ // ʐʘʛ ʚ ʥʘʫʢʫ. ï 2019. ï ˉ 3. ï ʉ. 10-12. 

3. ʃʳʩʳʯ ʄ.ʅ., ʐʘʙʘʥʦʚ ʄ.ʃ., ʉʢʨʳʧʥʠʢʦʚ ɸ.ɽ. ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʪʝʭʥʦʣʦʛʠʡ 3D ʧʝʯʘʪʠ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. 2014. ˉ 11. ʉ. 69-73. 

4. ʆʚʯʠʥʥʠʢʦʚ, ʀ. ɻ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʰʝʭʦʜʥʳʭ 
ʤʦʩʪʦʚ / ʀ. ɻ. ʆʚʯʠʥʥʠʢʦʚ, ʀ. ʀ. ʆʚʯʠʥʥʠʢʦʚ, ɸ. ɹ. ʂʘʨʘʭʘʥʷʥ // ɼʦʨʦʛʠ ʠ ʤʦʩʪʳ. ï 2015. 
ï ˉ 1(33). ï ʉ. 177-194.  

5. ʆʚʯʠʥʥʠʢʦʚ, ʀ. ɻ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 
ʩʦʚʨʝʤʝʥʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʤʦʩʪʦʚ / ʀ. ɻ. ʆʚʯʠʥʥʠʢʦʚ, ʀ. ʀ. ʆʚʯʠʥʥʠʢʦʚ, ɸ. ɹ. 
ʂʘʨʘʭʘʥʷʥ // ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ï 2015. ï ˉ 3(17). ï ʉ. 73-79.  

6. ʇʣʝʭʘʥʦʚʘ ɺ.ɸ., ʂʦʧʴʸʚʘ ɸ.ɺ. ʇʨʠʤʝʥʝʥʠʝ 3D-ʬʦʨʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʜʠʟʘʡʥʝ // 
ʅʦʚʳʝ ʠʜʝʠ ʥʦʚʦʛʦ ʚʝʢʘ: ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʌɸɼ 
ʊʆɻʋ. 2014. ʊ. 3. ʉ. 150-154. 
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ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʡ ʨʦʙʦʪ, ʩ ʪʦʯʥʦʩʪʴʶ ʠ ʘʢʢʫʨʘʪʥʦʩʪʴʶ ʥʘʩʪʦʷʱʝʛʦ ʚʦʣʰʝʙʥʠʢʘ, 
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ʩʤʝʰʠʚʘʝʪ ʧʨʦʙʠʨʢʠ ʩ ʦʧʘʩʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 
ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
ʨʦʩʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʷʭ 
ʩʪʘʣʘ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ. ɺ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 
ʨʠʩʢʠ ʫʪʝʯʝʢ ʠʣʠ ʥʝʦʞʠʜʘʥʥʳʭ ʨʝʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʛʨʦʟʫ ʜʣʷ 
ʟʜʦʨʦʚʴʷ. ChemMaster ʤʠʥʠʤʠʟʠʨʫʝʪ ʢʦʥʪʘʢʪ ʯʝʣʦʚʝʢʘ ʩ ʦʧʘʩʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʥʝ ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʋʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 
1. ʋʜʘʣʝʥʥʦʝ ʋʧʨʘʚʣʝʥʠʝ: ChemMaster ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʩʤʝʰʠʚʘʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʥʝ ʧʦʜʜʘʚʘʷʩʴ ʨʠʩʢʫ. 
2. ʄʦʥʠʪʦʨʠʥʛ ʠ ʅʘʩʪʨʦʡʢʘ: ʋʩʪʨʦʡʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʦ ʬʫʥʢʮʠʦʥʘʣʦʤ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʩʤʝʰʠʚʘʥʠʷ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʘʛʝʥʪʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ChemMaster ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʭʦʜʘ 
ʢ ʭʠʤʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʦʯʝʪʘʷ ʪʝʭʥʦʣʦʛʠʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. 
ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʧʦʣʥʷʪʴ ʵʪʠ ʟʘʜʘʯʠ, ʥʘʭʦʜʠʪʩʷ ʚ ʘʢʪʠʚʥʦʡ 
ʬʘʟʝ, ʠ ʤʳ ʫʚʝʨʝʥʳ, ʯʪʦ ChemMaster ʩʪʘʥʝʪ ʥʝʟʘʤʝʥʠʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʚ 
ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʢʣʘʩʩʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. 

        

(ɸ)       (ɹ) 

ʈʠʩʫʥʦʢ 1. ʈʝʘʣʠʟʘʮʠʷ ʫʩʪʨʦʡʩʪʚʘ 
ɸ ï ʇʨʦʪʦʪʠʧ; ɹ ï ʌʨʘʛʤʝʥʪ ʢʦʜʘ 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʊʠʤʤʦʥʩ-ɹʨʘʫʥ ʄ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʥʘ Raspberry Pi ʜʣʷ ʶʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʠ 
ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʥʘ Raspberry Pi ʜʣʷ ʶʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʠ 
ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ï ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2020. 

2. ɹʫʰʫʝʚ ɼ. ɸ., ʈʫʙʘʥʦʚ ɺ. ɻ., ʂʦʨʝʥʝʚʘ ʊ. ʖ. ʇʦʩʪʨʦʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʤʦʪʦʨ-ʢʦʣʝʩʘ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 
//ʀʟʚʝʩʪʠʷ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ: ʋʧʨʘʚʣʝʥʠʝ, 
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ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ. ʄʝʜʠʮʠʥʩʢʦʝ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ. ï 2018. ï ʊ. 
8. ï ˉ. 2. ï ʉ. 6-14. 

 

 

 

ʉɺɽʊʀʃʔʅʀʂ ʉ ʋʇʈɸɺʃɽʅʀɽʄ ɾɽʉʊɸʄʀ 

ɹʫʰʫʝʚʘ ʂʨʠʩʪʠʥʘ, ʌʫʬʘʝʚʘ ʉʦʬʠʷ, ʗʜʨʝʥʢʠʥʘ ʇʦʣʠʥʘ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʫʤʢʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʝʝʚʥʘ, ʤʘʛʠʩʪʨʘʥʪ ʆʕʀ ʀʐʅʂɹ 

 

ʉʚʝʪ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʯʘʩʪʴ ʠʥʪʝʨʴʝʨʘ, ʥʦ ʠ ʥʝʦʪʲʝʤʣʝʤʳʡ ʢʦʤʧʦʥʝʥʪ, 
ʬʦʨʤʠʨʫʶʱʠʡ ʘʪʤʦʩʬʝʨʫ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉ ʜʘʚʥʠʭ 
ʚʨʝʤʸʥ ʥʠ ʦʜʥʦ ʞʠʣʠʱʝ ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʦʩʚʝʱʝʥʠʷ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʘʩʪʴʶ ʠʥʪʝʨʴʝʨʘ, ʪʘʢ ʠ ʵʣʝʤʝʥʪʦʤ ʜʝʢʦʨʘ. ɺʦ ʚʩʸʤ ʤʠʨʝ 
ʩʚʝʪʦʪʝʨʘʧʠʷ ʫʞʝ ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ, ʩ ʝʸ ʧʦʤʦʱʴʶ ʧʨʦʚʦʜʠʪʩʷ 
ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʜʫʨ, ʥʘʯʠʥʘʷ ʦʪ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʠ ʟʘʢʘʥʯʠʚʘʷ ʣʝʯʝʥʠʝʤ 
ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʭʨʦʥʠʯʝʩʢʠʝ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ [1]. ʊʘʢʞʝ ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ 
ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʧʨʠʥʝʩʸʪ ʩʦʣʷʥʦʡ ʩʚʝʪʠʣʴʥʠʢ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʯʠʱʘʝʪ ʚʦʟʜʫʭ 
ʦʪ ʧʳʣʠ ʠ ʙʘʢʪʝʨʠʡ, ʫʢʨʝʧʣʷʝʪ ʠʤʤʫʥʥʫʶ ʩʠʩʪʝʤʫ, ʫʣʫʯʰʘʝʪ ʩʦʥ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʚ 
ʧʦʤʝʱʝʥʠʠ ʦʧʪʠʤʘʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ [2].  

ʀʟʫʯʠʚ ʣʠʪʝʨʘʪʫʨʫ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ: ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ 
ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʩ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 
ʩʪʘʥʦʚʠʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʣʶʜʝʡ. ʆʥʦ 
ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʝʣʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʢʨʘʩʥʳʭ ʠʣʠ 
ʨʘʜʠʦʧʫʣʴʪʦʚ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʢʦʤʘʥʜ ʛʦʣʦʩʦʤ ʠ ʩʦʚʝʨʰʝʥʠʝ ʞʝʩʪʦʚ. ɻʦʣʦʩʦʚʦʝ 
ʫʧʨʘʚʣʝʥʠʝ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʫʣʴʪʘʤʠ, ʥʦ ʪʘʢʞʝ ʠ 
ʥʝʜʦʩʪʘʪʢʠ. ʅʘʧʨʠʤʝʨ, ʫʩʪʨʦʡʩʪʚʘ ʪʨʝʙʫʶʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪʫ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ 
ʨʝʯʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʯʥʳʤ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʧʦʚʪʦʨʷʪʴ ʢʦʤʘʥʜʳ. ʇʦʞʠʣʳʤ ʣʶʜʷʤ 
ʦʩʚʦʠʪʴ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʢʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʤʦʩʪʴ ʪʘʢʠʭ ʛʘʜʞʝʪʦʚ ʚʳʩʦʢʘ 
ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʝʡ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʦʣʦʩʦʚʦʛʦ, ʞʝʩʪʦʚʦʝ 
ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʫʩʪʨʦʡʩʪʚʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʝʤʫ ʙʦʣʴʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʊʘʢʞʝ ʯʘʩʪʦ ʢʥʦʧʢʠ ʠ ʩʠʤʚʦʣʳ ʟʘʥʠʤʘʶʪ 
ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʛʦ ʵʩʪʝʪʠʯʝʩʢʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʞʝʩʪʘʤʠ ʧʦʟʚʦʣʠʪ ʧʨʠʙʦʨʫ ʙʳʪʴ ʥʝ 
ʟʘʚʠʩʷʱʠʤ ʦʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪʫ, ʠʤʝʶʱʠʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʫʶ 
ʩʪʦʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʜʦʙʥʳʤ ʪʝʤ ʣʶʜʷʤ, ʫ ʢʦʪʦʨʳʭ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʢʥʦʧʢʠ, ʧʫʣʴʪ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ. 

ɸʥʘʣʠʟʠʨʫʷ ʘʩʩʦʨʪʠʤʝʥʪ ʜʝʚʘʡʩʦʚ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʞʝʩʪʘʤʠ, ʙʳʣʦ ʥʘʡʜʝʥʦ ʜʚʘ 
ʫʩʪʨʦʡʩʪʚʘ: Xiaomi Mijia Pipi ʠ ʗʥʜʝʢʩ ʉʪʘʥʮʠʷ ʄʠʥʠ. Xiaomi Mijia Pipi ʩʧʦʩʦʙʥʘ 
ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʞʝʩʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚʳʨʘʞʘʪʴ ʨʘʟʣʠʯʥʳʝ ʵʤʦʮʠʠ ʠ ʥʘʧʨʘʚʣʷʪʴ ʩʚʝʪ 
ʚ ʥʫʞʥʫʶ ʩʪʦʨʦʥʫ. ʅʦ ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚ ʚʠʜʝ ʚʳʩʦʢʦʡ 
ʩʪʦʠʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʙʦʩʥʦʚʘʥʘ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʠ [3]. ʗʥʜʝʢʩ ʉʪʘʥʮʠʷ ʄʠʥʠ ʫʧʨʘʚʣʷʝʪʩʷ ʢʘʢ ʛʦʣʦʩʦʚʳʤ 
ʧʦʤʦʱʥʠʢʦʤ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʞʝʩʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʚʩʪʨʦʝʥʥʳʡ ʜʘʪʯʠʢ ʜʚʠʞʝʥʠʷ ʥʘ 
ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʦʤʘʥʜ [4]. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʘʥʥʳʭ ʜʝʚʘʡʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʭʦʜʩʪʚʘ Xiaomi Mijia Pipi ʩ ʥʘʟʥʘʯʝʥʠʝʤ 
ʟʘʜʫʤʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʭʦʞʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʩ ʗʥʜʝʢʩ ʩʪʘʥʮʠʝʡ 
ɸʣʠʩʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʤʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 
ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʩʚʝʪʠʣʴʥʠʢ. 
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ʀʩʭʦʜʷ ʠʟ ʦʙʟʦʨʘ ʘʥʘʣʦʛʦʚ, ʙʳʣʦ ʨʝʰʝʥʦ ʠʟʛʦʪʦʚʠʪʴ ʩʦʣʝʚʦʡ ʩʚʝʪʠʣʴʥʠʢ ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʦʩʚʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʧʦʤʦʱʠ 
ʞʝʩʪʦʚ, ʯʪʦ ʩʪʘʥʝʪ ʫʜʦʙʥʳʤ ʜʣʷ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ. ʊʘʢʦʡ ʬʫʥʢʮʠʦʥʘʣ 
ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢ ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ ʜʦʤʘ, ʪʘʢ ʠ ʚ ʣʝʯʝʙʥʳʭ 
ʩʘʥʘʪʦʨʠʷʭ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʟʛʦʪʘʚʣʠʚʘʝʤʘʷ ʣʘʤʧʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦʡ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʘ ʥʘʣʠʯʠʝ ʧʦʣʝʟʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʩʚʦʡʩʪʚ ʜʦʙʘʚʣʷʝʪ ʮʝʥʥʦʩʪʠ 
ʩʚʝʪʠʣʴʥʠʢʫ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʤʘʢʝʪʘ ʩʚʝʪʠʣʴʥʠʢʘ ʩ ʬʫʥʢʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʞʝʩʪʘʤʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ɺʳʜʝʣʠʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʚʝʪʠʣʴʥʠʢʘ. 
2. ʆʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʞʝʩʪʦʚ ʨʫʢʠ. 
3. ʉʦʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ. 
4. ʇʦʜʦʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪʳ. 
5. ʈʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʫʩʪʨʦʡʩʪʚʘ. 
6. ʉʦʙʨʘʪʴ ʤʘʢʝʪ. 
7. ʅʘʧʠʩʘʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. 
8. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʨʧʫʩ ʫʩʪʨʦʡʩʪʚʘ. 
9. ʉʦʙʨʘʪʴ ʩʚʝʪʠʣʴʥʠʢ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʞʝʩʪʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʚ ʚʳʙʦʨʝ 
ʜʘʣʴʥʦʤʝʨʘ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ: ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠ ʣʘʟʝʨʥʳʝ. ʇʨʠʥʮʠʧ 
ʨʘʙʦʪʳ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʪʨʘʞʝʥʠʠ ʟʚʫʢʘ ʦʪ 
ʠʟʤʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʆʜʥʦ ʠʟ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ 
ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʙʲʝʢʪʦʚ, ʧʨʦʧʫʩʢʘʶʱʠʭ ʩʚʝʪ. ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 
ʩʣʝʜʫʶʱʠʡ: ʦʙʲʝʢʪ ʠʟʤʝʨʝʥʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ, ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʝ 
ʧʦʛʣʦʱʘʶʱʝʡ ʟʚʫʢ. ʃʘʟʝʨʥʳʡ ʜʘʣʴʥʦʤʝʨ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʦʧʪʠʢʦ- ʣɻʝʢʪʨʦʥʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʦʥʦ ʩʦʟʜʘʸʪ ʣʫʯ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʨʠʸʤʥʳʡ ʙʣʦʢ ʦʪ 
ʠʟʤʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ. ɺʘʞʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 
ʠʟʤʝʨʝʥʠʡ, ʟʘʱʠʪʘ ʦʪ ʟʘʩʚʝʯʠʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʩʢʣʶʯʠʪʴ ʣʦʞʥʦʝ ʩʨʘʙʘʪʳʚʘʥʠʝ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ɸ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʱʠʪʫ ʦʪ ʧʦʤʝʭ, ʪʘʢ ʢʘʢ ʜʘʪʯʠʢ ʨʘʙʦʪʘʝʪ 
ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʠ ʥʝ ʧʦʜʚʝʨʞʝʥ ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ 
ʦʪʥʦʩʠʪʩʷ ʥʝʢʦʨʨʝʢʪʥʘʷ ʨʘʙʦʪʘ ʧʨʠ ʷʨʢʦʤ ʦʩʚʝʱʝʥʠʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʠʪʴ 
ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʦʟʨʘʯʥʳʭ ʦʙʲʝʢʪʦʚ [5]. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʚʝʪʠʣʴʥʠʢʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʘʨʠʘʥʪʦʚ ʩʦʙʳʪʠʡ, ʢʦʛʜʘ 
ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʣʘʟʝʨʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʧʦʚʣʠʷʶʪ ʥʘ   ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʫʶ 
ʨʘʙʦʪʫ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 
ʠʥʪʝʨʬʝʡʩʦʤ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʞʝʩʪʘʤʠ. ʂʘʞʜʦʤʫ ʨʝʞʠʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʸʥʥʦʝ 
ʜʝʡʩʪʚʠʝ: 

ɿʘʜʝʨʞʢʘ ʨʫʢʠ ʥʘʜ ʩʚʝʪʠʣʴʥʠʢʦʤ ʦʪ 3 ʩʝʢʫʥʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʣʘʤʧʳ ʚ 
ʨʝʞʠʤ ʚʳʙʦʨʘ ʪʠʧʘ ʩʚʝʯʝʥʠʷ. ʇʦʜʥʠʤʘʥʠʝ/ʦʧʫʩʢʘʥʠʝ ʨʫʢʠ ʥʘʜ ʩʚʝʪʠʣʴʥʠʢʦʤ ï 
ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ (ʚʙʣʠʟʠ ʩʚʝʪʠʣʴʥʠʢʘ ï ʙʝʣʳʡ, ʚʜʘʣʠ ï ʩʠʥʠʡ). ʇʨʦʚʝʜʝʥʠʝ ʨʫʢʦʡ 
ʥʘʜ ʩʚʝʪʠʣʴʥʠʢʦʤ ʧʦʟʚʦʣʷʝʪ ʩʤʝʥʠʪʴ ʨʝʞʠʤ.  

ɺʩʝʛʦ ʨʝʞʠʤʦʚ ʚ ʫʩʪʨʦʡʩʪʚʝ ʪʨʠ: 

1. ʉʚʝʯʝʥʠʝ ʦʜʥʠʤ ʮʚʝʪʦʤ. 
2. ʇʣʘʚʥʦʝ ʤʦʨʛʘʥʠʝ ʦʜʥʠʤ ʮʚʝʪʦʤ. 
3. ʇʣʘʚʥʘʷ ʩʤʝʥʘ ʮʚʝʪʘ. 

ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʠʪʘʥʠʝ ʦʪ ʩʝʪʠ, ʯʪʦ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 
ʠʟʙʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʤʝʥʷʪʴ ʙʘʪʘʨʝʠ, ʯʪʦ 
ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʚʝʪʠʣʴʥʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʛʦ 
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ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʦʱʥʦʩʪʴʶ. ʕʪʦ ʩʜʝʣʘʣʦ ʩʚʝʪʠʣʴʥʠʢ ʙʦʣʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ ʚ 
ʜʣʠʪʝʣʴʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʠ ʦʙʝʩʧʝʯʠʣʦ ʨʘʙʦʪʫ ʚʩʝʭ ʨʝʞʠʤʦʚ ʙʝʟ ʧʝʨʝʙʦʝʚ. 

ʇʦʤʠʤʦ ʜʘʣʴʥʦʤʝʨʘ ʚ ʫʩʪʨʦʡʩʪʚʦ ʚʭʦʜʠʪ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ ʠ ʩʭʝʤʘ 
ʫʧʨʘʚʣʝʥʠʷ ʝʶ, ʩʭʝʤʘ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚ ʮʝʣʦʤ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 
ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʡ ʠ ʧʦʥʠʞʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʣʷ ʧʠʪʘʥʠʷ ʮʠʬʨʦʚʦʡ 
ʯʘʩʪʠ ʧʨʠʙʦʨʘ.  

ʂʣʶʯʝʚʳʝ ʙʣʦʢʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ 

ʃʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʩʚʝʪʠʣʴʥʠʢʝ, ʪʨʝʙʫʝʪ ʧʠʪʘʥʠʝ ʦʪ ʩʝʪʠ, ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʆʪ ʩʶʜʘ 
ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ AC/DC-ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ï ʫʩʪʨʦʡʩʪʚʘ 
ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʦʩʪʦʷʥʥʦʝ, ʦʥʦ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ 
ʥʘʜʸʞʥʫʶ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʥʘʩʪʨʦʝʥ ʥʘ 24ɺ, ʘ ʮʠʬʨʦʚʘʷ 
ʯʘʩʪʴ ʧʠʪʘʝʪʩʷ ʦʪ 5ɺ (ʤʘʢʩʠʤʫʤ), ʯʪʦ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʦʥʠʞʘʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ï ʫʩʪʨʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 
ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʭʦʜʝ ʚ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʳʭʦʜʝ, ʥʦ ʩ ʤʝʥʴʰʝʡ ʚʝʣʠʯʠʥʦʡ. ɼʘʥʥʳʡ 
ʵʣʝʤʝʥʪ ʧʨʠʙʦʨʘ ʥʘʮʝʣʝʥ ʥʘ ʩʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩ 24ɺ ʜʦ 5ɺ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʝʥʥʦ ʧʠʪʘʥʠʝ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ, ʩʚʝʪʦʜʠʦʜʥʦʡ 
ʣʝʥʪʳ ʠ ʣʘʟʝʨʥʦʛʦ ʜʘʪʯʠʢʘ. ʊʘʢʞʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʳ ʣʘʤʧʳ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʜʫʤʘʪʴ ʩʭʝʤʫ ʝʝ ʚʢʣʶʯʝʥʠʷ ʧʦ ʩʠʛʥʘʣʫ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ɼʣʷ ʵʪʦʛʦ 
ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʣʝ ï ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 
ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʠ ʨʘʟʤʳʢʘʥʠʷ ʫʯʘʩʪʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. 

ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ ʩʚʝʪʠʣʴʥʠʢʘ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʞʝʩʪʘʤʠ ʙʳʣʘ ʫʩʧʝʰʥʦ 
ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʞʝʩʪʦʚ, ʯʪʦ ʩʪʘʣʦ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ Arduino Nano, 
ʚʢʣʶʯʘʣʦ ʜʦʙʘʚʣʝʥʠʝ ʜʘʣʴʥʦʤʝʨʘ TOF050C-VL6160X, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ 
ʦʪʩʣʝʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʞʝʩʪʳ. ʉ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʨʘʙʦʪʳ 
ʩ ʜʘʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʙʳʣ ʩʦʟʜʘʥ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ ʠ ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʚʠʞʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʜʠʦʜʥʦʡ 
ʣʝʥʪʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʝʢʪʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʠʟʢʦʚʦʣʴʪʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʙʝʟʦʧʘʩʥʦ ʫʧʨʘʚʣʷʪʴ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʝʥʪʦʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʠ ʵʪʦʤ 
ʩʪʘʙʠʣʴʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚʘ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʜʦʩʪʠʞʝʥʠʷʤ ʙʳʣ 
ʩʦʟʜʘʥ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʩʚʝʪʠʣʴʥʠʢ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪ ʧʦʜʭʦʜ ʢ 
ʫʧʨʘʚʣʝʥʠʶ ʦʩʚʝʱʝʥʠʝʤ ʚ ʠʥʪʝʨʴʝʨʝ. 
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ʇʦʩʣʝ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʥʘʯʘʣʦʩʴ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ 
ʩʠʩʪʝʤʘ ʙʳʣʘ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʷʭ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦʙʳ 
ʫʙʝʜʠʪʴʩʷ ʚ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʚ ʪʦʤ, ʯʪʦ ʦʧʨʝʜʝʣʸʥʥʦʝ ʜʚʠʞʝʥʠʝ 
ʧʨʠʚʦʜʠʪ ʢ ʦʞʠʜʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ.  

ʉʠʣʦʚʘʷ ʯʘʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʩʭʝʤʫ ʧʠʪʘʥʠʷ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʩʭʝʤʳ 
ʝʸ ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦʟʞʝ. 

ʈʘʟʨʘʙʦʪʢʘ 3ʜ-ʤʦʜʝʣʠ ʢʦʨʧʫʩʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʙʘʟʝ ʊʇʋ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ 
ʂʆʄʇɸʉ 3ʜ. 3D-ʤʦʜʝʣʴ (ʨʠʩʫʥʦʢ 2) ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ, ʘ ʠʤʝʥʥʦ: 
ʦʩʥʦʚʘʥʠʝ ʣʘʤʧʳ ʩ ʦʪʩʝʢʦʤ ʧʦʜ ʩʚʝʪʦʜʠʦʜʳ, ʚʥʫʪʨʝʥʥʠʡ ʧʦʣʫ ʮʠʣʠʥʜʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ 
ʪʨʸʭ ʯʘʩʪʝʡ ʠ ʚʥʝʰʥʠʡ ʮʠʣʠʥʜʨ. ʏʪʦʙʳ ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʩʚʝʪʠʣʴʥʠʢ ʠʤʝʣ ʥʝʙʦʣʴʰʫʶ 
ʤʘʩʩʫ, ʦʥ ʙʳʣ ʩʜʝʣʘʥ ʠʟ ʧʣʘʩʪʠʢʘ.  

    

ʈʠʩʫʥʦʢ 2. 3D-ʤʦʜʝʣʴ ʢʦʨʧʫʩʘ ʩʚʝʪʠʣʴʥʠʢʘ 

ʅʘ ʨʠʩʫʥʢʝ 3 ʙʳʣʠ ʩʜʝʣʘʥʳ ʥʝʩʢʦʣʴʢʦ ʵʩʢʠʟʦʚ ʣʘʤʧ. ʀʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ 
ʦʢʘʟʘʣʩʷ ʚʪʦʨʦʡ.  

 

ʈʠʩʫʥʦʢ 3. ɺʘʨʠʘʥʪʳ ʵʩʢʠʟʦʚ 

1 ï ʜʝʨʝʚʷʥʥʳʝ ʜʝʪʘʣʠ ʦʩʥʦʚʘʥʠʷ ʠ ʢʨʳʰʢʠ, 2 ï ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʝʥʪʘ,  
3 ï ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʜ ʩʦʣʴ, 4 ï ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʚʥʝʰʥʠʡ ʮʠʣʠʥʜʨ, 5 ï ʣʘʤʧʘ 

ʥʘʢʘʣʠʚʘʥʠʷ, 6 ï ʧʣʘʩʪʠʢʦʚʘʷ ʜʝʪʘʣʴ, ʩʣʫʞʘʱʘʷ ʦʧʦʨʦʡ ʜʣʷ 1, 7 ï ʥʠʞʥʷʷ ʜʝʪʘʣʴ ʩ 
ʦʪʩʝʢʦʤ ʧʦʜ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠ ʩʚʝʪʦʜʠʦʜʳ, 8 ï ʚʝʨʭʥʷʷ ʢʨʳʰʢʘ ʜʣʷ 6. 
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ɼʘʣʝʝ ʚ ʧʨʦʛʨʘʤʤʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʩʙʦʨʢʘ ʜʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ 
ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʤʘʢʝʪʘ. ʉ ʧʦʤʦʱʴʶ ʧʘʷʣʴʥʦʡ ʩʪʘʥʮʠʠ ʙʳʣʘ ʩʦʙʨʘʥʘ ʤʘʢʝʪʥʘʷ 
ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʘʙʦʪʳ ʬʫʥʢʮʠʦʥʘʣʘ ʩʚʝʪʠʣʴʥʠʢʘ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ, ʝʸ 
ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʢʨʫʛ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʘʫʜʠʪʦʨʠʠ. ʇʦʣʫʯʠʣʩʷ ʤʘʢʝʪ 
ʩʚʝʪʠʣʴʥʠʢʘ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪʩʷ ʞʝʩʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʟʘʜʝʨʞʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ 
ʨʫʢʠ ʥʘʜ ʜʘʪʯʠʢʦʤ, ʘ ʪʘʢʞʝ ʝʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ 
ʨʝʞʠʤʦʚ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʨʘʙʘʪʳʚʘʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʘʩʧʝʢʪʘʭ. 

ʉʦʣʝʚʳʝ ʣʘʤʧʳ ï ʵʪʦ ʥʘʪʫʨʘʣʴʥʳʡ ʠʦʥʠʟʘʪʦʨ ʚʦʟʜʫʭʘ, ʤʘʣʝʥʴʢʠʡ ʩʦʣʷʥʦʡ 
ʢʫʨʦʨʪ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʧʦʤʝʱʝʥʠʝ (ʢʚʘʨʪʠʨʝ ʠʣʠ ʦʬʠʩʝ) 
ʧʨʠʨʘʚʥʠʚʘʝʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʚ ʩʦʣʝʚʦʡ ʧʝʱʝʨʝ. ʆʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ ʜʣʷ ʪʝʭ, ʢʪʦ 
ʯʘʩʪʦ ʙʦʣʝʝʪ.  

ʉʚʝʪʠʣʴʥʠʢ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʜʚʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ: ʨʝʘʣʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʝʤ 
ʞʝʩʪʘʤʠ ʠ ʣʝʯʝʙʥʳʝ ʧʘʨʳ ʩʦʣʷʥʦʡ ʣʘʤʧʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʦʡʩʪʚʫ ʙʳʪʴ ʧʦʣʝʟʥʳʤ 
ʠ ʚ ʙʳʪʫ, ʠ ʚ ʪʘʢʠʭ ʤʝʜʫʯʨʝʞʜʝʥʠʷʭ ʢʘʢ ʩʘʥʘʪʦʨʠʠ, ʙʦʣʴʥʠʮʳ, ʧʦʣʠʢʣʠʥʠʢʠ. 

ʋʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʥʝ ʪʨʝʙʫʶʱʠʡ ʬʠʟʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʝʜʤʝʪʦʤ, 
ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʩʪʝʨʠʣʴʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʥʘʭʦʞʜʝʥʠʷ ʨʷʜʦʤ ʩ ʧʘʮʠʝʥʪʘʤʠ ʠ 
ʙʳʪʴ ʢʨʘʡʥʝ ʫʜʦʙʥʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʙʳʪʦʚʳʭ ʩʠʪʫʘʮʠʷʭ. ɸ ʧʘʨʳ ʩʦʣʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ 
ʧʨʦʚʝʜʝʥʠʝ ʣʝʯʝʙʥʦʡ ʧʨʦʮʝʜʫʨʳ ʢʘʢ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʚ ʙʦʣʝʝ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʣʷ ʵʪʦʛʦ ʤʝʩʪʘʭ. 

ɺʳʚʦʜ: 

1. ʆʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʩʚʝʪʠʣʴʥʠʢʘ; 

2. ɺʳʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʤʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʞʝʩʪʦʚ; 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ; 

4. ʇʦʜʦʙʨʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ; 

5. ʉʦʟʜʘʥʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ; 

6. ʉʦʙʨʘʥ ʤʘʢʝʪ ʫʩʪʨʦʡʩʪʚʘ; 

7. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʫʩʧʝʰʥʦ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥ; 

8. ʉʧʨʦʝʢʪʠʨʦʚʘʥ ʢʦʨʧʫʩ ʫʩʪʨʦʡʩʪʚʘ; 

9. ʇʨʦʚʝʜʝʥʘ ʠʪʦʛʦʚʘʷ ʩʙʦʨʢʘ ʩʚʝʪʠʣʴʥʠʢʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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enfog.ru/blog/health-led?srsltid=AfmBOorizmY-VXwketKhwADQbqcyU-a8t_PnGJEWe3eJ 
urVYNa-ba4W8 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.03.2025) 
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(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.03.2025). 
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(MJPPD01ZM). [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: robot4home.ru/umnaya-nastolnaya-lampa-
xiaomi-pipi-s-upravleniem-zhestami-mjppd01zm.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.03.2025). 

4. ʋʧʨʘʚʣʝʥʠʝ ʞʝʩʪʘʤʠ ʥʘ ʉʪʘʥʮʠʠ ʄʠʥʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 
alice.yandex.ru/support/ru/station/gestures (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.03.2025) 

5. ɼʘʣʴʥʦʤʝʨʳ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: blog.rusgeocom.ru/informatsiya/ 
stati/otlichiya-lazernogo-i-ultrazvukovogo-dalnomerov (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.03.2025) 
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ʉʀʉʊɽʄɸ ʂʆʅʊʈʆʃʗ ɼʆʉʊʋʇɸ ʇɽʈʉʆʅɸʃɸ  

ʇʆ ʅɸʃʀʏʀʖ ʉʈɽɼʉʊɺ ʀʅɼʀɺɼʋɸʃʔʅʆʁ ɿɸʑʀʊʓ ʅɸ ɸʕʉ 
ʍʨʠʩʪʦʣʶʙʦʚ ɸʣʝʢʩʘʥʜʨ 

ʄɸʆʋ ʃʠʮʝʡ ˉ1, 10 ʢʣʘʩʩ, ʛ. ɹʘʣʘʢʦʚʦ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʯʝʪʢʦʚʘ ʆʣʴʛʘ ɺʘʣʝʥʪʠʥʦʚʥʘ,  
ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʄɸʆʋ ʃʠʮʝʡ ˉ1 

 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʣʶʙʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ ʢʘʢ ʘʪʦʤʥʘʷ ʵʥʝʨʛʝʪʠʢʘ. ɸʪʦʤʥʳʝ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɸʕʉ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ 
ʦʙʲʝʢʪʳ, ʛʜʝ ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
ʆʜʥʘʢʦ ʥʝ ʪʦʣʴʢʦ ɸʕʉ ʥʫʞʜʘʶʪʩʷ ʚ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ 
ʥʘʣʠʯʠʷ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ). ʄʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ, 
ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʘʭ ʭʠʤʠʯʝʩʢʦʡ, ʥʝʬʪʝʛʘʟʦʚʦʡ, ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢʞʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʱʠʪʳ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ 
ʦʪ ʨʘʟʣʠʯʥʳʭ ʨʠʩʢʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 
ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 
ʩʧʦʩʦʙʦʚ ʦʪʩʣʝʞʠʚʘʥʠʷ ʉʀɿ ʥʘ ʩʦʪʨʫʜʥʠʢʘʭ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ. ɺ 
ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ 
ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʚ ʦʧʘʩʥʳʝ ʟʦʥʳ, ʦʙʝʩʧʝʯʠʚʘʷ, ʯʪʦ 
ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʉʀɿ, ʤʦʛʫʪ ʧʨʦʡʪʠ ʚ ʪʘʢʠʝ ʦʙʣʘʩʪʠ. 
ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʟʘʱʠʱʘʝʪ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘʣʠʯʠʷ ʉʀɿ ʥʘ 
ʩʦʪʨʫʜʥʠʢʘʭ ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ɸʕʉ), ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ 
ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ɸʕʉ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ 
ʣʶʙʳʝ ʥʘʨʫʰʝʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ 
ʢʘʢ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʚ 
ʦʧʘʩʥʳʝ ʟʦʥʳ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʘʚʘʨʠʠ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʩʦʟʜʘʥʠʷ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʧʦʟʚʦʣʷʪ 
ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʢʦʥʪʨʦʣʷ 
ʜʦʩʪʫʧʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʪʘʢʠʝ ʢʘʢ RFID (ʩʧʦʩʦʙ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʜʠʦʩʠʛʥʘʣʦʚ 
ʩʯʠʪʳʚʘʶʪʩʷ ʠʣʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʜʘʥʥʳʝ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 
ʪʨʘʥʩʧʦʥʜʝʨʘʭ, ʠʣʠ RFID-ʤʝʪʢʘʭ [4]) ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʙʳʩʪʨʦʡ ʨʝʘʢʮʠʠ ʠ ʚʳʩʦʢʦʡ 
ʛʠʙʢʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ OpenCV ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʠʜʝʦʧʦʪʦʢʘ ʠ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʤʛʥʦʚʝʥʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ 
ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʫʧʘ. 

ɺ-ʪʨʝʪʴʠʭ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʦʟʥʘʝʪ ʢʘʩʢʠ, ʥʦ ʠ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʠʟʫʘʣʴʥʫʶ ʠ ʛʦʣʦʩʦʚʫʶ ʠʥʜʠʢʘʮʠʶ ʩʦʩʪʦʷʥʠʷ ʜʦʩʪʫʧʘ, ʜʝʣʘʝʪ ʝʝ 
ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 
ʘʩʧʝʢʪʦʤ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʧʝʨʩʦʥʘʣʘ ʧʦ ʥʘʣʠʯʠʶ 
ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ), ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 
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ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʚ ʦʧʘʩʥʳʝ ʟʦʥʳ 
ʙʝʟ ʉʀɿ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ɸʕʉ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʝʢʫʱʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ï ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 
ʟʘʨʫʙʝʞʥʳʭ ï ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʠʭ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ 
ʧʨʦʙʝʣʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʠʭ 
ʧʨʝʦʜʦʣʝʪʴ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ), 
ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʯʝʣʦʚʝʢʘ ʚ ʢʘʩʢʝ, ʠʩʧʦʣʴʟʫʷ ʙʠʙʣʠʦʪʝʢʫ 
OpenCV. ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʨʘʙʦʪʢʫ ʚʠʜʝʦʧʦʪʦʢʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʦʙʲʝʢʪʦʚ 
ʠ ʠʭ ʘʥʘʣʠʟ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʚʠʟʫʘʣʴʥʦʡ ʠ ʛʦʣʦʩʦʚʦʡ ʠʥʜʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ 
ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʫʧʘ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʜʠʦʜʦʚ (ʢʨʘʩʥʳʡ ʜʣʷ 
ʟʘʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ, ʟʝʣʝʥʳʡ ʜʣʷ ʦʪʢʨʳʪʦʛʦ) ʠ ʛʦʣʦʩʦʚʳʭ ʫʚʝʜʦʤʣʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

4. ʀʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʯʘʪʢʠ ʠ ʤʘʩʢʠ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʉʀɿ 
ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʜʠʦʯʘʩʪʦʪʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ (RFID). ʕʪʠ 
ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʦʪʩʣʝʞʠʚʘʪʴ ʥʘʣʠʯʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥʘʭ, ʘ ʪʘʢʞʝ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʩʪʫʧ ʢ ʦʧʘʩʥʳʤ ʫʯʘʩʪʢʘʤ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, 
RFID-ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʠ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 
ʤʝʪʦʢ ʥʘ ʉʀɿ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝʫʜʦʙʥʦ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ. ɺʦ-ʚʪʦʨʳʭ, RFID ʥʝ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʥʘʣʠʯʠʝʤ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ 
ʤʝʥʝʝ ʥʘʜʝʞʥʦʡ ʚ ʫʩʣʦʚʠʷʭ, ʛʜʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘʣʠʯʠʷ ʢʘʩʢʠ, 
ʧʝʨʯʘʪʦʢ ʠ ʜʨʫʛʠʭ ʉʀɿ. 

ʉʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʘʤʝʨʳ, ʪʘʢʞʝ 
ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. ʆʜʥʘʢʦ, ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʟʘʪʨʘʪ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʘʣʠʯʠʷ ʉʀɿ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʥʘʣʠʟ 
ʚʠʜʝʦʧʦʪʦʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʫʯʥʫʶ, ʯʪʦ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ 
ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʘʨʫʰʝʥʠʷ. 

ʅʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʦʤʧʴʶʪʝʨʥʦʝ 
ʟʨʝʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘʣʠʯʠʷ ʉʀɿ. ʅʘʧʨʠʤʝʨ, ʨʝʰʝʥʠʷ ʦʪ 
ʢʦʤʧʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʂʦʥʪʫʨ ʉɹ ʠ CenterVision ʧʨʝʜʣʘʛʘʶʪ ʠʥʪʝʛʨʘʮʠʶ 
ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ ʬʫʥʢʮʠʷʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠ ʦʙʲʝʢʪʦʚ. ʋ CenterVision 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, 
ʯʪʦ ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ [5]. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʪʦʤʥʳʝ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ɸʕʉ), ʥʦ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ɺ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ, ʵʪʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʬʝʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʨʠʩʢʘ, ʪʘʢʠʝ ʢʘʢ ʭʠʤʠʯʝʩʢʘʷ, ʥʝʬʪʝʛʘʟʦʚʘʷ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʘʷ 
ʦʪʨʘʩʣʠ. ʅʘ ʪʘʢʠʭ ʦʙʲʝʢʪʘʭ ʩʦʪʨʫʜʥʠʢʠ ʯʘʩʪʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʧʘʩʥʳʭ 
ʚʝʱʝʩʪʚ, ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʨʫʛʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʫʛʨʦʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ 
ʜʝʣʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʷʚʣʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ, ʛʜʝ 
ʨʘʙʦʪʥʠʢʠ ʪʘʢʞʝ ʦʙʷʟʘʥʳ ʥʦʩʠʪʴ ʢʘʩʢʠ, ʟʘʱʠʪʥʳʝ ʦʯʢʠ ʠ ʜʨʫʛʠʝ ʉʀɿ ʜʣʷ 
ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʨʘʚʤ.  

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʛʨʫʧʧʦʡ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʥʘʫʯʥʳʝ 
ʮʝʥʪʨʳ, ʛʜʝ ʨʘʙʦʪʘ ʩ ʦʧʘʩʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʪʨʝʙʫʝʪ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ 



92 

 

ʧʨʦʪʦʢʦʣʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 
ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʥʘʣʠʯʠʷ 
ʥʝʦʙʭʦʜʠʤʳʭ ʉʀɿ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʪʩʣʝʞʠʚʘʥʠʷ ʉʀɿ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʥʘ Python 
ʩ ʧʦʜʢʣʶʯʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ OpenCV, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʕʪʘ ʙʠʙʣʠʦʪʝʢʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 
ʘʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʘʩʢʠ 
ʩʠʩʪʝʤʘ ʧʨʦʭʦʜʠʪ ʪʨʠ ʢʣʶʯʝʚʳʭ ʵʪʘʧʘ: ʟʘʭʚʘʪ ʚʠʜʝʦʧʦʪʦʢʘ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ 
ʠ ʩʠʛʥʘʣʠʟʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʫʧʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 
ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʬʠʟʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʪʘʢʠʤʠ ʢʘʢ 
ʩʚʝʪʦʜʠʦʜʳ. Arduino ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʫʧʨʘʚʣʷʪʴ ʩʦʩʪʦʷʥʠʝʤ ʜʦʩʪʫʧʘ, ʠʩʧʦʣʴʟʫʷ 
ʚʠʟʫʘʣʴʥʳʝ ʩʠʛʥʘʣʳ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʡ ʜʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʳ ʥʘ Python ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʨʦʛʨʘʤʤʳ ʥʘ 
C++, ʢʦʪʦʨʘʷ ʙʳʣʘ ʟʘʧʠʩʘʥʘ ʥʘ ʤʦʜʫʣʴ Arduino. 

ɺ ʧʨʦʛʨʘʤʤʝ ʥʘ Python ʩʥʘʯʘʣʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʥʫʞʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ 
ʙʠʙʣʠʦʪʝʢʘ OpenCV [6] ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ import. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʠʥʠʮʠʘʣʠʟʘʮʠʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩ Arduino. ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʩʦʝʜʠʥʝʥʠʷ ʩ Arduino 
ʪʨʝʙʫʝʪʩʷ 2 ʩʝʢʫʥʜʳ. ʊʘʢʞʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʚʩʪʨʦʝʥʥʘʷ ʚ ʙʠʙʣʠʦʪʝʢʫ OpenCV ʤʦʜʝʣʴ 
ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʟʘʜʘʥʠʝ ʬʫʥʢʮʠʡ is_helmet_shape ʠ detect_helmets.  

ʌʫʥʢʮʠʷ is_helmet_shape ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʦʨʤʳ ʬʠʛʫʨʳ, 
ʦʙʥʘʨʫʞʝʥʥʦʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʛʨʘʤʤʦʡ. ʆʥʘ ʦʪʚʝʯʘʝʪ ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʣʠ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʦʙʲʝʢʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʘʩʢʦʡ. ʌʫʥʢʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ 
ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʝʛʦ ʦʢʨʫʛʣʦʩʪʴ, ʢʦʦʨʜʠʥʘʪʳ ʚ ʢʘʜʨʝ, ʠ ʩʨʘʚʥʠʚʘʝʪ ʩ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʩʢʠ, ʢʦʪʦʨʳʝ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʳ ʦʧʳʪʥʳʤ ʧʫʪʸʤ.  

ʌʫʥʢʮʠʷ detect_helmets ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʝʡ ʚ ʧʨʦʛʨʘʤʤʝ ï ʠʤʝʥʥʦ ʦʥʘ 
ʠʥʠʮʠʘʣʠʟʠʨʫʝʪ ʚʠʜʝʦʧʦʪʦʢ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ret, frame = cap.read(), ʦʧʨʝʜʝʣʷʝʪ 
ʜʠʘʧʘʟʦʥʳ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʦʥʪʫʨʦʚ ʢʘʩʦʢ ʧʦ ʮʚʝʪʫ, ʥʘʢʣʘʜʳʚʘʝʪ ʮʚʝʪʦʚʳʝ ʤʘʩʢʠ 
ʥʘ ʚʠʜʝʦʧʦʪʦʢ ʜʣʷ ʦʪʙʦʨʘ ʦʙʲʝʢʪʦʚ ʥʫʞʥʦʛʦ ʮʚʝʪʘ, ʠ, ʥʘʢʦʥʝʮ, ʧʨʦʚʝʨʷʝʪ ʢʘʞʜʳʡ ʠʟ 
ʦʪʦʙʨʘʥʥʳʭ ʢʦʥʪʫʨʦʚ.  

ɺʧʦʩʣʝʜʩʪʚʠʠ ʪʘ ʞʝ ʩʘʤʘʷ ʬʫʥʢʮʠʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʟʚʫʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʥʘʣʠʯʠʷ ʠ ʮʚʝʪʘ ʨʘʩʧʦʟʥʘʥʥʦʡ ʢʘʩʢʠ. ɼʣʷ ʚʳʚʦʜʘ ʟʚʫʢʘ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʙʠʙʣʠʦʪʝʢʫ threading (ʧʘʨʘʣʣʝʣʠʟʤ ʥʘ ʦʩʥʦʚʝ ʧʦʪʦʢʦʚ) [2], ʧʦʩʢʦʣʴʢʫ ʧʨʠ 
ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʟʚʫʢʘ ʚ ʦʩʥʦʚʥʦʤ ʧʦʪʦʢʝ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʛʨʘʤʤʘ ʟʘʚʠʩʘʝʪ ʠ 
ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʚʠʜʝʦʧʦʪʦʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʞʝ. ɺ ʢʦʥʮʝ ʬʫʥʢʮʠʠ ʥʘʭʦʜʠʪʩʷ 
ʩʪʘʥʜʘʨʪʥʘʷ ʣʦʛʠʢʘ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ï ʧʨʠ ʥʘʞʘʪʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʣʘʚʠʰʠ óqô 
ʮʠʢʣ ʙʫʜʝʪ ʧʨʝʨʚʘʥ, ʠ ʧʨʦʛʨʘʤʤʘ ʟʘʚʝʨʰʠʪʩʷ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʥʘ Arduino 

ʉʭʝʤʘ ʥʘ Arduino ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘʷ, ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʚʝʪʦʜʠʦʜʦʚ, 
ʨʝʟʠʩʪʦʨʘ ʥʘ 100 ʆʤ, ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʠ ʤʦʜʫʣʷ Arduino Nano, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ 
ʩʚʝʪʦʜʠʦʜʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʛʥʘʣʦʚ, ʧʦʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʦʡ ʩ ʢʦʤʧʴʶʪʝʨʘ. ɺ 
ʤʦʜʫʣʴ ʟʘʧʠʩʘʥ ʢʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʜʘʚʘʪʴ ʩʚʝʪʦʜʠʦʜʘʤ ʩʠʛʥʘʣʳ ʦʪ ʢʦʤʧʴʶʪʝʨʘ. 
ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

 ɺ ʮʝʣʦʤ, ʧʨʦʛʨʘʤʤʘ, ʟʘʧʠʩʘʥʥʘʷ ʥʘ ʤʦʜʫʣʝ Arduino, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʨʘʟʚʝʪʚʣʷʶʱʠʡʩʷ ʘʣʛʦʨʠʪʤ.  

ʇʨʠ ʧʦʜʘʯʝ ʩʠʛʥʘʣʘ '1' ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, ʟʘʛʦʨʠʪʩʷ ʟʝʣʸʥʳʡ 
ʩʚʝʪʦʜʠʦʜ (D9) ʥʘ 3 ʩʝʢʫʥʜʳ, ʘ ʢʨʘʩʥʳʡ ʚʳʢʣʶʯʠʪʩʷ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʢʨʘʩʥʳʡ 
ʟʘʛʦʨʠʪʩʷ ʚʥʦʚʴ, ʘ ʟʝʣʸʥʳʡ ʧʦʛʘʩʥʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʪʢʨʳʪʠʝ ʜʦʩʪʫʧʘ. 

ɽʩʣʠ ʞʝ ʧʦʜʘʪʴ ʩʠʛʥʘʣ '2' ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ, ʢʨʘʩʥʳʡ ʩʚʝʪʦʜʠʦʜ (D6) 
ʙʫʜʝʪ ʤʠʛʘʪʴ 3 ʩʝʢʫʥʜʳ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 300 ʤʠʣʣʠʩʝʢʫʥʜ, ʩʠʛʥʘʣʠʟʠʨʫʷ ʦ 
ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʧʫʩʢʘ ʚ ʜʘʥʥʫʶ ʟʦʥʫ ʚ ʢʘʩʢʝ ʜʘʥʥʦʛʦ ʮʚʝʪʘ.  

ɺ ʧʨʦʝʢʪʝ ʙʳʣʘ ʚʳʙʨʘʥʘ ʙʝʣʘʷ ʢʘʩʢʘ ʢʘʢ ʢʘʩʢʘ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʦʡʪʠ, ʠ 
ʢʨʘʩʥʘʷ, ʚ ʢʦʪʦʨʦʡ ʥʝʣʴʟʷ ʧʨʦʡʪʠ. 

ʅʘ ʵʪʘʧʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʢʘʩʢʠ ʚʦ ʚʨʝʤʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 
ʟʚʫʢʘ ʧʨʝʢʨʘʱʘʣʘʩʴ ʦʙʨʘʙʦʪʢʘ ʚʠʜʝʦʧʦʪʦʢʘ ʠ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʣʘ ʥʝʢʦʨʨʝʢʪʥʦ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ threading ʧʦʟʚʦʣʠʣʦ ʠʩʧʨʘʚʠʪʴ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ. ɼʨʫʛʘʷ, 
ʩʭʦʞʘʷ ʩ ʵʪʦʡ ʧʨʦʙʣʝʤʘ, ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʧʦʪʦʢʝ, ʢʦʪʦʨʳʡ ʚʦʩʧʨʦʠʟʚʦʜʠʪ 
ʟʚʫʢ, ʧʨʦʛʨʘʤʤʘ ʥʝ ʫʩʧʝʚʘʣʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʢʘʩʢʫ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ 
ʧʦʪʦʢʝ ʢʘʩʢʘ ʨʘʩʧʦʟʥʘʚʘʣʘʩʴ. ʇʨʦʙʣʝʤʘ ʙʳʣʘ ʨʝʰʝʥʘ ʚʚʦʜʦʤ ʥʦʚʦʡ ʧʝʨʝʤʝʥʥʦʡ, 
ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʢʘʩʢʠ ʥʘ ʛʦʣʦʚʝ ʠ ʝʸ ʮʚʝʪʘ, ʘ 
ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʟʚʫʢʘ ʦʙʥʫʣʷʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 
ʧʨʦʛʨʘʤʤʳ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 
ʩʠʩʪʝʤʳ. 

 
 

 

ʇʨʦʝʢʪ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʚʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʠʥʪʝʛʨʘʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʨʫʛʠʭ ʉʀɿ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʯʘʪʢʠ ʠ ʤʘʩʢʠ. ʕʪʦ ʨʘʩʰʠʨʠʪ 
ʬʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ ʠ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ɸʕʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʦʝ 
ʨʝʰʝʥʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʥʦ ʠ ʦʩʥʦʚʫ ʜʣʷ 
ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ 
ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ʀʅʊɽʈɸʂʊʀɺʅʆɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ʊɸɹʃʆ ʀʃʀ SMART ɿɽʈʂɸʃʆ 

ʎʳʛʠʥ ʄʘʢʩʠʤ 

ʄɹʆʋ ɻʠʤʥʘʟʠʷ ˉ1 ʛ. ɹʝʣʦʚʦ, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʎʳʛʠʥ ʃʝʦʥʠʜ ɺʣʘʜʠʤʠʨʦʚʠʯ 

 
 

ʂʘʯʝʩʪʚʝʥʥʦʝ ʠ ʥʘʜʝʞʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʪʝʣʝʡ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʝʘʣʠʟʘʮʠʷ ʠʥʪʝʨʝʩʦʚ ʈʦʩʩʠʠ, 
ʉʠʙʠʨʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʂʫʟʙʘʩʩʘ ʚ ʩʬʝʨʘʭ ʩʦʮʠʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ, 
ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦʪʨʝʙʦʚʘʣʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʜʦʣʛʦʩʨʦʯʥʦʡ 
ʉʪʨʘʪʝʛʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʥʘʯʘʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ 
ʉʪʨʘʪʝʛʠʠ ʜʦ 2035 ʛʦʜʘ ʠ ʥʘ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ, ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ 
ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʫʤʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ.  

ʅʘʰ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʰʘʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ.   ʉʝʛʦʜʥʷ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʫʞʝ ʥʠʢʪʦ ʥʝ ʛʦʚʦʨʠʪ ʚ 
ʙʫʜʫʱʝʤ ʚʨʝʤʝʥʠ, ʦʥʠ ʜʘʚʥʦ ʚʦʰʣʠ ʚ ʥʘʰʫ ʞʠʟʥʴ, ʧʨʦʯʥʦ ʟʘʢʨʝʧʠʣʠʩʴ ʚ ʥʝʡ ʠ 
ʠʟʤʝʥʠʣʠ ʝʝ ʥʘʚʩʝʛʜʘ.  ʄʳ ʫʞʝ ʞʠʚʝʤ ʚ ʮʠʬʨʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʄʥʦʛʠʝ ʠʟ ʥʘʩ 
ʧʨʦʩʳʧʘʶʪʩʷ ʧʦ ʢʦʤʘʥʜʝ ʬʠʪʥʝʩ-ʙʨʘʩʣʝʪʘ, ʢʦʪʦʨʳʡ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪ ʟʘ 
ʢʘʯʝʩʪʚʦʤ ʠ ʬʘʟʘʤʠ ʩʥʘ. ʆʪʢʨʳʚ ʛʣʘʟʘ, ʧʝʨʚʳʤ ʜʝʣʦʤ ʧʨʦʚʝʨʷʶʪ ʩʦʦʙʱʝʥʠʷ ʥʘ 
ʩʤʘʨʪʬʦʥʝ ʠ ʦʪʧʨʘʚʣʷʶʪ ʜʨʫʟʴʷʤ ʥʝʩʢʦʣʴʢʦ ʬʦʪʦʛʨʘʬʠʡ. ʉʧʨʘʰʠʚʘʶʪ 
ʛʦʣʦʩʦʚʦʛʦ ʧʦʤʦɦʥʠʢʘ ʦ ʨʝʮʝʧʪʘʭ ʚʢʫʩʥʳʭ ʠ ʧʦʣʝʟʥʳʭ ʟʘʚʪʨʘʢʦʚ. ɺ ʥʘʰʠ 
ʘʚʪʦʤʦʙʠʣʠ    ʚʩʪʨʦʝʥʳ ʥʘʚʠʛʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ ʩʘʤʳʡ ʙʳʩʪʨʳʡ
 ʧʫʪʴ ʙʝʟ ʧʨʦʙʦʢ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʙʦʣʴʰʠʝ 
ʜʘʥʥʳʝ, ʙʣʦʢʯʝʡʥ - ʵʪʠ ʩʣʦʚʘ ʫʞʝ ʥʝ ʚʳʟʳʚʘʶʪ ʫʜʠʚʣʝʥʥʳʭ ʚʦʧʨʦʩʦʚ. ɸ ʚʝʜʴ ʚʩʝʛʦ 
ʧʷʪʥʘʜʮʘʪʴ ʣʝʪ ʥʘʟʘʜ ʪʝʣʝʬʦʥʳ ʙʳʣʠ ʢʥʦʧʦʯʥʳʤʠ, ʢʦʤʧʴʶʪʝʨʳ ʦʙʣʘʜʘʣʠ ʛʦʨʘʟʜʦ 
ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʴʶ. 

  ʄʥʦʛʦ ʣʝʪ ʟʝʨʢʘʣʘ ʦʩʪʘʚʘʣʠʩʴ ʧʨʦʩʪʦ ʧʨʝʜʤʝʪʦʤ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 
ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ. ɼʘʚʥʳʤ-ʜʘʚʥʦ, ʝʱʸ ʚ   ʩʢʘʟʢʝ ʇʫʰʢʠʥʘ ʛʝʨʦʠ ʧʦʣʴʟʦʚʘʣʠʩʴ 
ʬʘʥʪʘʩʪʠʯʝʩʢʠʤ çʛʘʜʞʝʪʦʤ ʩ ʛʦʣʦʩʦʚʳʤ ʧʦʤʦʱʥʠʢʦʤè: - ç...ɽʡ ʚ ʧʨʠʜʘʥʦʝ ʜʘʥʦ 
ʙʳʣʦ ʟʝʨʢʘʣʴʮʝ ʦʜʥʦ; ʉʚʦʡʩʪʚʦ ʟʝʨʢʘʣʴʮʝ ʠʤʝʣʦ: ʛʦʚʦʨʠʪʴ ʦʥʦ ʫʤʝʣʦ.è, ʠ ʵʪʦ 
ʢʘʟʘʣʦʩʴ ʝʱʸ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʧʨʦʩʪʦ ʬʘʥʪʘʟʠʝʡ ʘʚʪʦʨʘ. 

ʋʞʝ ʩʦʚʩʝʤ ʩʢʦʨʦ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʟʘʭʚʘʪʠʪ, ʧʦʞʘʣʫʡ, ʙʦʣʴʰʠʥʩʪʚʦ 
ʦʙʲʝʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʯʝʣʦʚʝʢʘ. ʉʪʘʨʳʝ ʧʨʝʜʤʝʪʳ ʠʥʪʝʨʴʝʨʘ ʧʦʣʫʯʘʪ ʥʦʚʳʡ 
ʧʦʣʝʟʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʆʜʥʠʤ ʠʟ ʪʘʢʦʚʳʭ ʷʚʣʷʝʪʩʷ "smart ʟʝʨʢʘʣʦ" - ʵʣʝʢʪʨʦʥʥʦʝ 
ʫʩʪʨʦʡʩʪʚʦ ʩ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɻʣʷʜʷ ʚ ʪʘʢʦʝ ʟʝʨʢʘʣʦ, 
ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʫʚʠʜʝʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ, ʥʦ ʠ ʧʨʦʯʠʪʘʪʴ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ, 
ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʨʘʙʦʯʠʤ ʨʘʩʧʠʩʘʥʠʝʤ, ʠʟʫʯʠʪʴ ʥʦʚʦʩʪʠ ʚ ʠʥʪʝʨʥʝʪʝ, 
ʧʨʦʯʠʪʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʧʠʩʴʤʘ ʠ ʧʨʦʩʪʦ ʧʦʩʤʦʪʨʝʪʴ ʧʨʦʛʨʘʤʤʫ ʪʝʣʝʧʝʨʝʜʘʯ ʠʣʠ 
ʚʠʜʝʦ ʥʘ Youtube. ʅʘ ʢʦʤʤʝʨʯʝʩʢʦʤ ʨʳʥʢʝ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ çSmart Mirrorè (ʫʤʥʦʝ 

https://docs.python.org/3/library/threading.html
https://www.python.org/doc/
https://ru.wikipedia.org/wiki/RFID
https://center2m.ru/videoanalitika?ysclid=m86yiyz44779422140
https://docs.opencv.org/4.x/
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ʟʝʨʢʘʣʦ), ʢʦʪʦʨʦʝ ʧʦʜʩʢʘʞʝʪ ʧʦʛʦʜʫ, ʩʦʦʙʱʠʪ ʚʨʝʤʷ, ʧʦʢʘʞʝʪ ʥʦʚʦʩʪʠ, ʢʫʨʩ ʚʘʣʶʪ ʠ 
ʪ. ʜ. ʇʦʪʝʥʮʠʘʣ "ʫʤʥʳʭ ʟʝʨʢʘʣ" ʛʨʦʤʘʜʝʥ, ʧʦʪʦʤʫ ʯʪʦ ʨʘʟʤʝʱʝʥʠʝ ʟʝʨʢʘʣ ʤʦʞʝʪ ʙʳʪʴ 
ʚʝʟʜʝ - ʚ ʢʘʬʝ, ʙʘʨʘʭ, ʬʠʪʥʝʩ ʮʝʥʪʨʘʭ, ʤʘʛʘʟʠʥʘʭ, ʩʘʣʦʥʘʭ ʢʨʘʩʦʪʳ, ʙʠʟʥʝʩ-ʮʝʥʪʨʘʭ, 
ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ ʠ ʧʨʦʯʠʭ ʤʝʩʪʘʭ.  

 ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤ ʦʢʫʪʘʪʴ ʰʠʨʦʢʠʡ ʢʨʫʛ ʤʦʪʠʚʠʨʦʚʘʥʥʦʡ 
ʘʫʜʠʪʦʨʠʠ. ɿʝʨʢʘʣʘʤʠ ʧʦʣʟɹʫʪʁʩʷ ʚʩʝ! ʇʦʵʪʦʤʫ ʵʥʪʫʟʠʘʟʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʨʢʘʣ ʥʝ 
ʠʩʩʷʢʥʝʪ. 

ʄʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʪʘʢʦʝ ʫʤʥʦʝ ʟʝʨʢʘʣʦ ʩʚʦʠʤʠ ʨʫʢʘʤʠ, ʦʜʥʘʢʦ ʥʝ 
ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ çʢʣʘʩʩʠʯʝʩʢʠʭè ʚʦʟʤʦʞʥʦʩʪʷʭ ʩʤʘʨʪ ʟʝʨʢʘʣ, ʘ ʦʙʲʝʜʠʥʠʪʴ ʠʭ ʩ 
ʛʦʣʦʩʦʚʳʤ ʧʦʤʦʱʥʠʢʦʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ Python. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʪʸʪ 
ʯʠʩʣʦ ʞʝʣʘʶʱʠʭ ʧʨʠʦʙʨʝʩʪʠ çʛʘʜʞʝʪʳè ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (ʦʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 
ʫʤʥʦʝ ʟʝʨʢʘʣʦ) ʢʘʢ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʥʫʞʜ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, 
ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠ ʜʨ. ʅʘʰʝ "ʟʝʨʢʘʣʦ" ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 
ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʰʢʦʣʴʥʠʢʦʚ, ʨʦʜʠʪʝʣʝʡ ʠ ʧʝʜʘʛʦʛʦʚ. 

ʅʦʚʠʟʥʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-
ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʤʥʫʶ ʰʢʦʣʫ 

ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ web-
ʨʝʩʫʨʩʘʤʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʵʣʝʤʝʥʪ home-kit, ʣʠʙʦ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 
ʮʝʣʷʭ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
¶ ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. 
¶ ʈʘʩʩʤʦʪʨʝʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʘʥʘʣʦʛʠ ʥʘ ʨʳʥʢʝ ʋʤʥʳʭ ʟʝʨʢʘʣ. 
¶ ʇʨʦʠʟʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʣʘʪʬʦʨʤ, ʜʘʪʯʠʢʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʤʥʦʛʦ ʟʝʨʢʘʣʘ ʠ ʚʳʙʨʘʪʴ ʙʦʣʝʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʘʰʝʡ ʟʘʜʫʤʢʝ. 

¶ ʇʦʣʫʯʠʪʴ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘʩʪʨʦʝʢ çʫʤʥʦʛʦ ʟʝʨʢʘʣʘè. 
¶ ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
¶ ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʩʦʙʨʘʪʴ ʫʩʪʨʦʡʩʪʚʘ. 
¶ ʉʦʟʜʘʪʴ ʜʝʡʩʪʚʫʶʱʠʡ ʧʨʦʪʦʪʠʧ ʫʤʥʦʛʦ ʟʝʨʢʘʣʘ. 
¶ ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦ- 
ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çsmart ʟʝʨʢʘʣʦè ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʚ ʫʯʝʙʥʦʤ 
ʟʘʚʝʜʝʥʠʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
¶ ʀʟʫʯʝʥʠʝ ʠ ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ. 
¶ ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʋʤʥʦʝ ʟʝʨʢʘʣʦ. 
ɼʣ̫ ʦʩʫʱʝʩʪʚʣʝʥʠ ̫ʧʨʦʝʢʪʘ ʧʦʥʘʜʦʙʠʣʠʩ ɹʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ: 
¶ Raspberry Pi 3 model B 
¶ SD-ʢʘʨʪʘ ʢʣʘʩʩʘ ɸ2 
¶ ʈʘʤʢʘ ʜʣʷ ʬʦʪʦ ʩʦ ʩʪʝʢʣʦʤ. 
¶ ɿʝʨʢʘʣʴʥʘʷ ʩʦʣʥʮʝʟʘʱʠʪʥʘʷ ʧʣʸʥʢʘ ʜʣʷ ʦʢʦʥ 
¶ ʏʸʨʥʘʷ ʩʘʤʦʢʣʝʷʱʘʷʩʷ ʧʣʸʥʢʘ 
¶ ɼʠʩʧʣʝʡ 
¶ ɹʣʦʢ ʧʠʪʘʥʠʷ 
¶ ɺʥʝʰʥʷʷ ʟʚʫʢʦʚʘʷ ʢʘʨʪʘ 
¶ ɼʠʥʘʤʠʢʠ, ʤʠʢʨʦʬʦʥ, ʚʠʜʝʦʢʘʤʝʨʘ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʘʪʯʠʢ 
¶ ʇʘʷʣʴʥʠʢ, ʦʪʚʸʨʪʢʘ ʠ ʧʨʦʯʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 



96 

 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʤʳ ʠʟʫʯʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʧʣʘʪʬʦʨʤ, ʜʘʪʯʠʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʤʥʦʛʦ ʟʝʨʢʘʣʘ ʠ 
ʚʳʙʨʘʪʴ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ çʫʤʥʳʭ ʜʦʤʦʚè ʜʘʪʯʠʢʦʚ ʠ ʩʠʣʦʚʳʭ ʙʣʦʢʦʚ, ʯʪʦ 
ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʦʩʦʟʥʘʥʥʳʡ ʚʳʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʝʢʪʘ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʦ-
ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʛʦʣʦʩʦʚʳʤ ʧʦʤʦʱʥʠʢʦʤ. ʉʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʦʢʘʟʘʣʘʩʴ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 8 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʩʪʦʠʤʦʩʪʴ 
ʨʝʘʣʠʟʘʮʠʠ ʘʥʘʣʦʛʦʚ. 

ʅʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʩʦʟʜʘʥ ʨʘʙʦʯʠʡ ʧʨʦʪʦʪʠʧ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ, ʩʠʩʪʝʤʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʝʜʲʷʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 
ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʪʨʝʙʫʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʠʟʥʝʩ-
ʟʘʜʘʯʠ. ɺʩʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 
ʠʩʧʦʣʴʟʫʝʪ opensource ʤʦʜʝʣʴ.  

   ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘʰʝʛʦ ʟʝʨʢʘʣʘ: 
¶  ʆʪʦʙʨʘʞʝʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʟʘʥʷʪʠʡ: ʋʤʥʦʝ ʟʝʨʢʘʣʦ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʪʝʢʫʱʝʝ 

ʨʘʩʧʠʩʘʥʠʝ ʫʨʦʢʦʚ, ʜʦʤʘʰʥʠʝ ʟʘʜʘʥʠʷ ʠ ʜʨʫʛʠʝ ʚʘʞʥʳʝ ʩʦʙʳʪʠʷ. 
¶  ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʉ ʧʦʤʦʱʴʶ ʛʦʣʦʩʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘ ʤʦʞʥʦ 

ʫʧʨʘʚʣʷʪʴ ʨʘʩʧʠʩʘʥʠʝʤ, ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʩʦʙʳʪʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘʧʦʤʠʥʘʥʠʷ ʠ ʪ.ʜ. 
¶  ʀʥʬʦʨʤʘʮʠʷ ʦ, ʧʦʩʣʝʜʥʠʭ ʥʦʚʦʩʪʷʭ ʚ ʰʢʦʣʝ, ʛʦʨʦʜʝ ʠ ʜʨʫʛʠʭ ʩʦʙʳʪʠʷʭ. 
1. ɻʦʣʦʩʦʚʦʡ ʧʦʤʦʱʥʠʢ: 
¶  ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʛʦʣʦʩʘ: ɻʦʣʦʩʦʚʦʡ ʧʦʤʦʱʥʠʢ ʧʦʟʚʦʣʠʪ ʫʜʦʙʥʦ ʫʧʨʘʚʣʷʪʴ 

ʬʫʥʢʮʠʷʤʠ ʫʤʥʦʛʦ ʟʝʨʢʘʣʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʢ. 
¶  ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ: ɻʦʣʦʩʦʚʦʡ ʧʦʤʦʱʥʠʢ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʣʘʛʘʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʥʘʧʦʤʠʥʘʥʠʷ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʨʘʩʧʠʩʘʥʠʝʤ: 
¶ ɼʦʙʘʚʣʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʙʳʪʠʡ: ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʣʝʛʢʦ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ 

ʟʘʥʷʪʠʷ, ʚʩʪʨʝʯʠ ʠʣʠ ʜʨʫʛʠʝ ʩʦʙʳʪʠʷ ʚ ʨʘʩʧʠʩʘʥʠʝ. 
¶ ʅʘʧʦʤʠʥʘʥʠʷ ʠ ʫʚʝʜʦʤʣʝʥʠʷ: ɻʦʣʦʩʦʚʦʡ ʧʦʤʦʱʥʠʢ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʥʘʧʦʤʠʥʘʥʠʷ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʟʘʥʷʪʠʷʭ, ʜʦʤʘʰʥʠʭ ʟʘʜʘʥʠʷʭ ʠʣʠ ʜʨʫʛʠʭ ʩʦʙʳʪʠʷʭ. 
3. ʀʥʪʝʨʬʝʡʩ ʠ ʜʠʟʘʡʥ: 
¶ ʀʥʪʫʠʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ: ʋʤʥʦʝ ʟʝʨʢʘʣʦ ʜʦʣʞʥʦ ʠʤʝʪʴ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʢʦʣʴʥʠʢʘʤʠ. 
¶ ʉʪʠʣʴʥʳʡ ʜʠʟʘʡʥ: ɼʠʟʘʡʥ ʟʝʨʢʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʩʪʠʣʴʥʳʤ ʠ ʩʦʚʨʝʤʝʥʥʳʤ, ʯʪʦʙʳ 

ʩʦʯʝʪʘʪʴʩʷ ʩ ʠʥʪʝʨʴʝʨʦʤ ʰʢʦʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ. 
ʅʘʰ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ. ʕʪʦʪ ʧʨʦʝʢʪ ʤʦʞʝʪ 
ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʞʠʟʥʴ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʰʢʦʣʴʥʠʢʦʚ, 
ʪʘʢ ʠ ʧʝʜʘʛʦʛʦʚ, ʧʦʤʦʛʘʷ ʠʤ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʦ ʩʚʦʠʭ 
ʦʙʷʟʘʥʥʦʩʪʷʭ ʠ ʨʘʩʧʠʩʘʥʠʠ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɺʘʡʛʝʥʜ ʄ. Raspberry PI ʜʣʷ ʜʝʪʝʡ/ʧʝʨ. ʩ ʥʝʤ. ʖ.ʖ. ʕʥʛʣʝʨʪ. ï ʄ.: ɼʄʂ ʇʨʝʩʩ, 
2019. ï 564 ʩ.: ʠʣ. 

2. ɻʦʣʦʣʦʙʦʚ ɺ. ʅ. Raspberry Pi ʜʣʷ ʣʶʙʦʟʥʘʪʝʣʴʥʳʭ. - ʀʟʜ. 2ʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï 
ʉʇʙ.: ʅʘʫʢʘ ʠ ʊʝʭʥʠʢʘ, 2019. 

3. ʃʠ ʇ. ɸʨʭʠʪʝʢʪʫʨʘ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ / ʧʝʨ. ʩ ʘʥʛ. ʄ. ɸ. ʈʘʡʪʤʘʥʘ. ï ʄ.: 
ɼʄʂ ʇʨʝʩʩ, 2019. ï 454 ʩ.: ʠʣ. 

4. ʄʘʢʘʨʦʚ ʉ. ʃ. Arduino Uno ʠ Raspberry Pi 3: ʦʪ ʩʭʝʤʦʪʝʭʥʠʢʠ ʢ ʠʥʪʝʨʥʝʪʫ 
ʚʝʱʝʡ. ï ʄ.: ɼʄʂ ʇʨʝʩʩ, 2018. ï 204 ʩ. 
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5. ʇʝʪʠʥ ɺ. ɸ.Arduino ʠ Raspberry Pi ʚ ʧʨʦʝʢʪʘʭ Internet of Things. ï 2-ʝ ʠʟʜ., 
ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï ʉʇʙ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2019. - 432 ʩ.: ʠʣ. 

6. ʈʦʩʣʷʢʦʚ, ɸ.ɺ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [ʪʝʢʩʪ] / ɸ.ɺ. ʈʦʩʣʷʢʦʚ, ʉ.ɺ. 
ɺʘʥʷʰʠʥ, ɸ.ʖ. ɻʨʝʙʝʰʢʦʚ. ï ʉʘʤʘʨʘ: ʇɻʋʊʀ, 2015. ï 200 ʩ. 

7. ʉʘʤʩʦʥʦʚ, ʄ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʚ ʫʤʥʦʤ ʛʦʨʦʜʝ [ʪʝʢʩʪ] / ʄ. ʉʘʤʩʦʥʦʚ, ɸ. 
ɻʨʝʙʝʰʢʦʚ, ɸ. ʈʦʩʣʷʢʦʚ, ʉ. ɺʘʥʷʰʠʥ // ʀʥʬʦʨʤ ʂʫʨʴʝʨ-ʉʚʷʟʴ. ï 2013. ï ˉ10. ï ʉ. 58-
61. 
 
 
 

ʈʋʂʆɺʆɼʉʊɺʆ ʇʆ ɻɽʅɽʈɸʎʀʀ ʄʋɿʓʂʀ ʉ ʇʆʄʆʑʔʖ ʅɽʁʈʆʉɽʊɽʁ 
ʏʫʨʩʠʥ ʈʦʩʪʠʩʣʘʚ 

ʄɸʆʋ ʉʆʐ ˉ28, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʣʤʘʢʦʚ ʉʪʘʥʠʩʣʘʚ ɺʠʢʪʦʨʦʚʠʯ,  
ʧʨʝʧʦʜʘʚʘʪʝʣʴ-ʦʨʛʘʥʠʟʘʪʦʨ ʆɹɿʈ ʄɸʆʋ ʉʆʐ ˉ 28 ʛ. ʊʦʤʩʢʘ 

 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʘ ʥʝʡʨʦʩʝʪʠ ʧʣʦʪʥʦ ʚʦʰʣʠ ʚ ʥʘʰʫ ʞʠʟʥʴ. ʂʘʞʜʳʡ ʜʝʥʴ ʤʳ 
ʧʦʣʴʟʫʝʤʩʷ ʠʭ ʧʦʤʦʱʴʶ, ʩʦʪʥʠ ʢʦʤʧʘʥʠʡ ʩʦʟʜʘʶʪ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʚʦʠ ʪʨʫʜʳ. ɺʘʞʥʦ 
ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʝʡʨʦʩʝʪʴ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʘ ʥʝ ʧʦʣʥʦʮʝʥʥʘʷ ʟʘʤʝʥʘ ʯʝʣʦʚʝʢʘ. 
ʅʝʡʨʦʩʝʪʴ ʥʝ ʩʤʦʞʝʪ ʧʨʠʜʫʤʘʪʴ ʯʪʦ ï ʪʦ ʩʘʤʘ, ʜʣʷ ʵʪʦʛʦ ʝʡ ʥʫʞʝʥ ʩʧʝʮʠʘʣʴʥʳʡ 
ʟʘʧʨʦʩ ï ʧʨʦʤʪ. ʀʟ- ʟʘ ʥʝʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʛʦ ʧʨʦʤʪʘ ʣʶʜʠ ʧʦʣʫʯʘʶʪ 
ʩʦʚʩʝʤ ʥʝ ʪʦʪ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʦʥʠ ʦʞʠʜʘʣʠ. ʇʦʩʢʦʣʴʢʫ ʤʥʝ ʙʣʠʟʢʘ ʤʫʟʳʢʘ, ʪʦ ʷ 
ʯʘʩʪʦ ʚʠʞʫ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʪʨʝʢʠ, ʢʦʪʦʨʳʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʜʝʣʘʥʳ ʥʝ ʩʦʚʩʝʤ 
ʧʨʘʚʠʣʴʥʦ. 

ʎʝʣʴ: ʩʦʟʜʘʪʴ ʜʣʷ ʫʯʘʱʠʭʩʷ ʄɸʆʋ ʉʆʐ ˉ28 ʛ. ʊʦʤʩʢʘ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʫʟʳʢʘʣʴʥʳʭ ʥʝʡʨʦʩʝʪʝʡ ʜʦ 15.03.2025. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: ʫʯʘʱʠʝʩʷ 5 ï 11 ʢʣʘʩʩʦʚ ʄɸʆʋ ʉʆʐ ˉ 28 ʛ. ʊʦʤʩʢʘ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʜʦʩʪʫʧʥʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʫʟʳʢʘʣʴʥʳʝ ʥʝʡʨʦʩʝʪʠ ʠ ʥʘʫʯʠʪʴʩʷ 
ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ. 

2. ʉʛʝʥʝʨʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʪʨʝʢʦʚ, ʧʦʥʷʪʴ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʠʟʫʯʝʥʳʭ 
ʥʝʡʨʦʩʝʪʝʡ. 

3. ʆʬʦʨʤʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʧʠʩʘʥʘ ʨʘʙʦʪʘ ʩ ʥʝʡʨʦʩʝʪʷʤʠ. 

ʍʦʜ ʨʘʙʦʪʳ 

ɼʣʷ ʥʘʯʘʣʘ ʥʫʞʥʦ ʙʳʣʦ ʚʳʙʨʘʪʴ ʥʝʡʨʦʩʝʪʠ, ʢʦʪʦʨʳʝ ʤʳ 
ʩʦʙʠʨʘʝʤʩʷʠʩʧʦʣʴʟʦʚʘʪʴ. ɺʳʙʦʨ ʧʘʣ ʥʘ 2 ʢʘʥʜʠʜʘʪʦʚ: Suno ʠUdio.ʕʪʦ ʩʘʤʳʝ 
ʧʦʧʫʣʷʨʥʳʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʡʨʦʩʝʪʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʙʳʣʠʚʳʙʨʘʥʳ ʜʣʷ 
ʨʫʢʦʚʦʜʩʪʚʘ. ʇʦʪʨʘʪʠʚ 23 ʯʘʩʘ ʥʘ ʠʟʫʯʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʦʙʦʠʭ ʥʝʡʨʦʩʝʪʝʡ, ʤʳ 
ʧʨʠʩʪʫʧʠʣʠ ʢ ʛʝʥʝʨʘʮʠʠ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫ ʥʠʭ ʩʭʦʞʠʡ: ʜʣʷ ʥʘʯʘʣʘ ʚʳʙʠʨʘʝʤ ʪʠʧ 
ʪʨʝʢʘ ï ʩ ʚʦʢʘʣʦʤ ʠʣʠ ʙʝʟ, ʟʘʪʝʤ, ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʧʠʩʳʚʘʝʤ ʪʝʢʩʪ. ɼʘʣʴʰʝ 
ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʩʪʠʣʴ ʪʨʝʢʘ, ʵʪʦ ʠ ʷʚʣʷʝʪʩʷ ʥʘʰʠʤ ʧʨʦʤʪʦʤ. ʆʪ ʪʦʛʦ ʥʘʩʢʦʣʴʢʦ 
ʭʦʨʦʰʦ ʙʫʜʝʪ ʧʨʦʧʠʩʘʥ ʩʪʠʣʴ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʧʝʩʥʠ. ɺ ʢʦʥʮʝ 
ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʟʚʘʥʠʝ ʜʣʷ ʧʝʩʥʠ. ʊʘʢ ʞʝ ʥʘ ʩʘʡʪʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚʝʨʩʠʶ 
ʤʦʜʝʣʠ, ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʘʤʫʶ ʧʦʩʣʝʜʥʶʶ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. ʊʝʧʝʨʴ 
ʤʦʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ʵʪʠʭ 2 ʤʦʜʝʣʝʡ. 

ʅʘʯʥʸʤ ʩ Suno. ɼʣʷ ʛʝʥʝʨʘʮʠʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʤʘ: ñʉʣʦʞʥʦʩʪʠ 
ʧʨʠ ʚʳʙʦʨʝ ʪʝʤʳ ʜʣʷ ʧʨʦʝʢʪʘò. ʇʫʩʢʘʡ ʪʝʢʩʪ ʠ ʞʘʥʨ ʥʝʡʨʦʩʝʪʴ ʚʳʙʝʨʝʪ ʩʘʤʘ. 
ʄʦʜʝʣʴ ʛʝʥʝʨʠʨʫʝʪ ʪʝʢʩʪ, ʦʙʣʦʞʢʫ ʠ ʜʘʞʝ ʥʘʟʚʘʥʠʝ ʩʘʤʘ. ʅʘ ʚʳʭʦʜʝ ʧʦʣʫʯʠʣʩʷ 
ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ: clck.ru/3HMW2e 

https://clck.ru/3HMW2e
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ʂʘʢ ʤʳ ʚʠʜʠʤ, ʥʝʡʨʦʩʝʪʴ ʩʜʝʣʘʣʘ ʩʦʚʩʝʤ ʥʝ ʪʦ, ʯʪʦ ʤʳ ʭʦʪʝʣʠ. ʊʝʧʝʨʴ 
ʧʨʦʧʠʰʝʤ ʚʩʸ ʩʘʤʠ, ʩʛʝʥʝʨʠʨʦʚʘʚ ʪʝʢʩʪ ʦʪʜʝʣʴʥʦ ʠ ʧʨʦʧʠʩʘʚ ʥʫʞʥʳʡ ʞʘʥʨ. ʇʨʦʤʪʳ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

ʈʠʩʫʥʦʢ 1. ɿʘʧʠʩʴ ʧʨʦʤʪʘ 

ʇʦʣʫʯʘʝʤ ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ: clck.ru/3HMVvM 
ɺ ʵʪʦʪ ʚʩʸ ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʢʦʥʝʯʥʦ, ʝʱʸ ʝʩʪʴ ʧʨʦʙʣʝʤʳ ʩ ʫʜʘʨʝʥʠʷʤʠ, ʥʦ ʵʪʦ 

ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ, ʧʨʦʧʠʩʘʚ ʧʨʦʤʪ ʙʦʣʝʝ ʯʸʪʢʦ ʠ ʧʦʥʷʪʥʦ. ʉ Suno ʤʳ ʨʘʟʦʙʨʘʣʠʩʴ, 
ʪʝʧʝʨʴ ʧʝʨʝʡʜʸʤ ʢ Udio. 

ɿʜʝʩʴ ʚʩʸ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩ Suno, ʪʦʣʴʢʦ ʪʝʧʝʨʴ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʩʥʘʯʘʣʘ ʞʘʥʨ, ʘ 
ʧʦʪʦʤ ʪʝʢʩʪ. ɼʣʷ ʥʘʯʘʣʘ ʧʨʝʜʦʩʪʘʚʠʤ ʥʝʡʨʦʩʝʪʠ ʪʦʣʴʢʦ ʪʝʤʫ, ʧʫʩʪʴ ʦʥʘ ʩʛʝʥʝʨʠʨʫʝʪ 
ʚʩʸ ʩʘʤʘ.ʇʦʣʫʯʘʝʤ ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ: clck.ru/3HMVxu 

ʂʘʢ ʤʳ ʩʣʳʰʠʤ, ʵʪʘ ʤʦʜʝʣʴ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʩ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ, ʪʝʤʘ 
ʦʧʷʪʴ ʥʝ ʪʘ, ʥʦ ʩʘʤʘ ʤʫʟʳʢʘ ʟʚʫʯʠʪ ʭʦʨʦʰʦ. ʊʝʧʝʨʴ ʧʨʦʧʠʰʝʤ ʚʩʸ ʩʘʤʠ. ʍʦʯʝʪʩʷ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ Udio ʦʯʝʥʴ ʪʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ, ʚ ʦʪʣʠʯʠʠ ʦʪ Suno, ʥʦ ʜʦʩʪʫʧʥʘ ʪʦʣʴʢʦ ʩ 
ʧʦʜʧʠʩʢʦʡ. ʇʨʦʤʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.  

 

ʈʠʩʫʥʦʢ 2. ɿʘʧʠʩʴ ʧʨʦʤʪʘ 

ʈʝʟʫʣʴʪʘʪ:https://clck.ru/3HMVyt 
ʂʘʢ ʤʳ ʚʠʜʠʤ, ʩʪʘʣʦ ʥʘʤʥʦʛʦ ʣʫʯʰʝ, ʥʦ ʚʦʢʘʣʴʥʘʷ ʯʘʩʪʴ ʟʚʫʯʠʪ ʥʝʧʦʥʷʪʥʦ, ʚʩʸ 

ʞʝ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʟʘʪʦʯʝʥʘ ʧʦʜ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. 

ʀʟʫʯʠʚ ʦʙʝ ʤʦʜʝʣʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʭ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ: 

https://clck.ru/3HMVvM
https://clck.ru/3HMVxu
https://clck.ru/3HMVyt
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ʂʨʠʪʝʨʠʡ Suno Udio 

ʂʦʣʠʯʝʩʪʚʦ  
ʛʝʥʝʨʘʮʠʡ ʚ ʜʝʥʴ 

5 2 (50 ʥʘ ʤʝʩʷʮ) 

ʂʘʯʝʩʪʚʦ ʧʨʦʤʪʦʚ ʆʛʨʘʥʠʯʝʥʥʦ, ʤʘʣʦ ʟʘʛʦʪʦʚʦʢ 
ʅʝʪ ʦʛʨʘʥʠʯʝʥʠʡ, ʤʥʦʛʦ 
ʟʘʛʦʪʦʚʦʢ, ʨʘʥʜʦʤʠʟʘʮʠʷ 

ɻʝʥʝʨʘʮʠʷ ʪʝʢʩʪʘ 
ɽʩʪʴ ʛʝʥʝʨʘʮʠʷ ʥʘ ʨʫʩʩʢʦʤ, 
ʧʝʨʝʬʨʘʟʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ 

ʅʝʪ ʛʝʥʝʨʘʮʠʠ  
ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 

ʃʠʤʠʪ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

4 ʤʠʥʫʪʳ 2:11 ʤʠʥʫʪʳ 

ɺʦʢʘʣ 

ʍʦʨʦʰʘʷ ʛʝʥʝʨʘʮʠʷ ʚʦʢʘʣʘ ʥʘ 
ʨʫʩʩʢʦʤ ʠ ʘʥʛʣʠʡʩʢʦʤ,  
ʧʨʦʙʣʝʤʘ ʩ ʫʜʘʨʝʥʠʷʤʠ 

ʍʦʨʦʰʘʷ ʛʝʥʝʨʘʮʠʷ ʚʦʢʘʣʘ ʥʘ 
ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ, ʧʨʦʙʣʝʤʳ ʩ 

ʫʜʘʨʝʥʠʷʤʠ 

ʀʥʩʪʨʫʤʝʪʘʣ 
ʅʘ ʭʦʨʦʰʝʤ ʫʨʦʚʥʝ, ʯʘʩʪʦ 

ʧʦʧʘʜʘʝʪ ʚ ʞʘʥʨ 

ʆʪʣʠʯʥʳʡ ʫʨʦʚʝʥʴ, ʚʩʝʛʜʘ 
ʧʦʧʘʜʘʝʪ ʚ ʞʘʥʨ 

ʀʥʪʝʨʬʝʡʩ ʊʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʊʦʣʴʢʦ ʥʘ ʘʥʛʣʠʡʩʢʦʤ 

ʆʛʨʘʥʠʯʝʥʠʷ 

ʂʨʝʜʠʪʳ ʦʙʥʦʚʣʷʶʪʩʷ ʢʘʞʜʳʡ 
ʜʝʥʴ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʬʫʥʢʮʠʡ 

ʥʫʞʥʘ ʧʦʜʧʠʩʢʘ 

10 ʢʨʝʜʠʪʦʚ ʦʙʥʦʚʣʷʶʪʩʷ 
ʢʘʞʜʳʡ ʜʝʥʴ, ʜʣʷ ʪʦʥʢʦʡ 
ʥʘʩʪʨʦʡʢʠ ʥʫʞʥʘ ʧʦʜʧʠʩʢʘ 

ɻʝʥʝʨʘʮʠʷ ʦʙʣʦʞʢʠ ɻʝʥʝʨʠʨʫʝʪʩʷ ʧʦ ʪʝʤʝ ʧʝʩʥʠ ɻʝʥʝʨʠʨʫʝʪʩʷ ʥʝ ʧʦ ʪʝʤʝ ʧʝʩʥʠ 

ʀʟ ʚʩʝʛʦ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʙʝ ʤʦʜʝʣʠ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳ ʧʦ 
ʚʦʟʤʦʞʥʦʩʪʷʤ, ʥʦ Suno ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʨʝʢʦʚ ʥʘ ʨʫʩʩʢʦʤ, ʘ Udio 
ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʤʫʟʳʢʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʤʫʟʳʢʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʩʦʟʜʘʥʦ ʨʫʢʦʚʦʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʣʦ 
ʥʘʟʚʘʥʠʝ ç5 ʤʠʥʫʪ, ʠ ʚʳ ʤʫʟʳʢʘʥʪ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʙʦʪʝ ʩ ʤʫʟʳʢʘʣʴʥʳʤʠ 
ʥʝʡʨʦʩʝʪʷʤʠè. ʈʫʢʦʚʦʜʩʪʚʦ ʜʦʩʪʫʧʥʦ ʚ ʜʚʫʭ ʬʦʨʤʘʪʘʭ: ʵʣʝʢʪʨʦʥʥʦʤ (.pdf) ʠ ʧʝʯʘʪʥʦʤ. 
ɺʥʫʪʨʠ ʨʫʢʦʚʦʜʩʪʚʘ ʦʧʠʩʘʥʘ ʨʘʙʦʪʘ ʩ ʥʝʡʨʦʩʝʪʷʤʠ, ʧʨʠʢʨʝʧʣʝʥʳ ʧʦʰʘʛʦʚʳʝ 
ʠʥʩʪʨʫʢʮʠʠ, ʠʤʝʶʪʩʷ QR ʢʦʜʳ ʠ AR ʵʣʝʤʝʥʪʳ ʜʣʷ ʙʦʣʝʝ ʫʜʦʙʥʦʛʦ ʯʪʝʥʠʷ ʠ 
ʧʦʥʠʤʘʥʠʷ. 

 

QR ʢʦʜ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ ʚʝʨʩʠʶ 
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ʈʠʩʫʥʦʢ 3. ʆʙʣʦʞʢʘ  

ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪʴ ʧʦʜʦʙʥʳʝ ʨʫʢʦʚʦʜʩʪʚʘ ʥʘ ʜʨʫʛʠʝ ʪʝʤʳ 
(ʛʝʥʝʨʘʮʠʷ ʢʘʨʪʠʥʦʢ, ʚʠʜʝʦ, ʪʝʢʩʪʘ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʷʪʴ ʠ ʧʝʨʝʚʳʧʫʩʢʘʪʴ 
ʨʫʢʦʚʦʜʩʪʚʘ ʩ ʦʙʥʦʚʣʸʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʂʘʢ ʥʘʧʠʩʘʪʴ ʧʦʥʷʪʥʫʶ ʠʥʩʪʨʫʢʮʠʶ: ʧʨʘʚʠʣʘ ʠ ʧʨʠʤʝʨʳ. [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ï URL: unicraft.org/blog/7823/kak-napisat-instrukciu/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 
01.03.2025) 

2. Udio AI. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: udio.com(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.02.2025) 

3. Suno AI. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: suno.com (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.02.2025) 

 
 
 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ  

ɼʃʗ ʊʈɽʍʄɽʈʅʆʁ ʈɽʂʆʅʉʊʈʋʂʎʀʀ ʀ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ  

ʇʆʃʋʂʆʃʀʏɽʉʊɺɽʅʅʆɻʆ ɸʅɸʃʀɿɸ ɻʀʉʊʆʃʆɻʀʏɽʉʂʀʍ ʀɿʆɹʈɸɾɽʅʀʁ 
ʉʦʙʦʣʝʚ ɽʚʛʝʥʠʡ, ʐʫʪʦʚ ɸʨʪʸʤ 

ɻɹʅʆʋ ʃʠʮʝʡ ˉ84 ʠʤ. ɺ. ɸ. ɺʣʘʩʦʚʘ, 10, 11 ʢʣʘʩʩ, ʛ. ʅʦʚʦʢʫʟʥʝʮʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʪʝʧʘʥʦʚ ɸʣʝʢʩʘʥʜʨ ɼʝʥʠʩʦʚʠʯ, ʂʝʤɻʋ - ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ  
 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ ʷʚʣʷʝʪʩʷ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ, 
ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʘʣʴʮʠʝʚʳʤ ʧʦʨʘʞʝʥʠʝʤ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. ɸʢʪʠʚʥʦ 
ʧʨʦʚʦʜʠʤʳʝ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 
ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʦʢʨʘʰʠʚʘʥʠʝ ʠ ʦʮʝʥʢʫ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʚʩʝʛʦ ʦʜʥʦʛʦ ʥʘʠʙʦʣʝʝ 
ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʩʨʝʟʘ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʤʳʰʠ, ʚʳʩʪʫʧʘʶʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ 
ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʬʦʨʤʫʣʠʨʫʝʤʳʭ 
ʚʳʚʦʜʦʚ ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʣʴʮʠʝʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʦ 
ʩʨʝʟʘʤ ʢʣʘʧʘʥʘ. ʋʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʤʦʞʝʪ 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʯʠʩʣʷʶʱʝʝ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ 
ʦʩʥʦʚʝ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʡ ʥʘ ʦʩʥʦʚʝ 
ʤʥʦʞʝʩʪʚʘ ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʭ ʩʣʦʝʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʪʦʪʘʣʴʥʦʡ 
ʢʨʠʦʪʦʤʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʤʳʰʠ. 

ɺʚʝʜʝʥʠʝ.  ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʦʟʨʘʩʪʥʳʤ 
ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʧʦʨʦʢʦʤ ʩʝʨʜʮʘ ʷʚʣʷʝʪʩʷ ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ, ʢʦʪʦʨʳʡ 
ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʠ ʩʚʷʟʘʥ ʩ ʦʙʲʝʤʦʤ 
ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʦʩʫʜʦʚ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ 
ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ, ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʨʘʪʠʪʴ ʚʩʧʷʪʴ 
ʨʘʟʚʠʪʠʝ ʘʦʨʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʘ ʠʣʠ ʫʩʪʨʘʥʠʪʴ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʙʣʷʰʢʠ, ʧʦʢʘ ʥʝ 
ʨʘʟʨʘʙʦʪʘʥʳ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʤʘʩʰʪʘʙʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʦʮʝʥʢʫ ʢʘʣʴʮʠʬʠʢʘʮʠʠ 
ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʫ ʤʳʰʝʡ. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʝʛʦ ʨʘʟʨʝʟʘʥʠʝ ʥʘ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʦʠ ʪʦʣʱʠʥʦʡ ʦʪ 2 ʜʦ 7 ʤʢʤ, ʧʦʩʣʝʜʫʶʱʝʝ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʝ 
ʦʢʨʘʰʠʚʘʥʠʝ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʠ ʚʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʧʠʜʥʳʭ ʠ 
ʢʘʣʴʮʠʝʚʳʭ ʧʦʨʘʞʝʥʠʡ ʥʘ ʥʘʠʙʦʣʝʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʤ ʩʨʝʟʝ, ʦʪʨʘʞʘʶʱʝʤ 
ʩʦʩʪʦʷʥʠʝ ʧʘʪʦʣʦʛʠʠ [2]. ʆʜʥʘʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʣʶʯʝʥʠʶ ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟ ʘʥʘʣʠʟʘ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʚʳʚʦʜʦʚ 
ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʣʴʮʠʝʚʳʭ ʠ ʣʠʧʠʜʥʳʭ ʧʦʨʘʞʝʥʠʡ ʥʘ ʩʨʝʟʘʭ 
ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʘʢʪʫʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʪʴ 
ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʩʦʟʜʘʚʘʪʴ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ 
ʦʙʨʘʟʮʦʚ. ʕʪʠ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 
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ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʭ ʩʣʦʝʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦʣʥʦʤ ʢʨʠʦʪʦʤʥʦʤ ʨʘʟʨʝʟʘʥʠʠ ʘʦʨʪʘʣʴʥʦʛʦ 
ʢʣʘʧʘʥʘ ʤʳʰʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 
ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʧʦʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ 
ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʝʪʦʜ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʝʝ 
ʪʦʯʥʳʤ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʝʧʝʥʴ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʪʢʘʥʠ, ʥʦ ʠ 
ʣʦʢʘʣʠʟʘʮʠʶ ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ ʚ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 
ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 
ʦʙʣʘʩʪʝʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʠ ʛʨʘʥʠʮ ʠʩʩʣʝʜʫʝʤʳʭ ʩʪʨʫʢʪʫʨ. 

ʄʝʪʦʜʳ. ʀʩʭʦʜʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʬʦʨʤʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʝ 
ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʭ ʩʥʠʤʢʦʚ ʢʨʠʦʪʦʤʥʳʭ ʩʨʝʟʦʚ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʤʳʰʠ, 
ʦʢʨʘʰʝʥʥʳʭ ʘʣʠʟʘʨʠʥʦʚʳʤ ʢʨʘʩʥʳʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʯʘʛʦʚ ʢʘʣʴʮʠʬʠʢʘʮʠʠ. ɺʝʙ-
ʠʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ JavaScript-ʙʠʙʣʠʦʪʝʢʠ React [3], ʘ ʪʘʢʞʝ 
ʬʨʝʡʤʚʦʨʢʘ Electron, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʝ ʠ ʛʠʙʢʦ 
ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʥʦ ʠ ʧʦʣʥʦʮʝʥʥʳʝ ʜʝʩʢʪʦʧʥʳʝ 
ʧʨʠʣʦʞʝʥʠʷ. ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
Python, ʢʦʪʦʨʳʡ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʙʠʙʣʠʦʪʝʢʘʤʠ ʥʘ 
ʙʘʟʝ ʷʟʳʢʘ C ʤʠʥʠʤʠʟʠʨʫʝʪ ʧʦʪʝʨʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʦʞʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ɼʣʷ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ OpenCV [4], 
ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 
ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʙʠʙʣʠʦʪʝʢʦʡ NumPy [5] 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ ʦʙʣʘʩʪʝʡ ʧʦʚʳʰʝʥʥʦʡ ʷʨʢʦʩʪʠ, 
ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʢʘʣʴʮʠʬʠʢʘʮʠʶ, ʘ ʪʘʢʞʝ ʪʦʯʥʳʡ ʧʦʜʩʯʝʪ ʧʠʢʩʝʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 
ʜʘʥʥʳʤ ʫʯʘʩʪʢʘʤ. ʇʦʜʜʝʨʞʢʘ ʨʘʙʦʪʳ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʚ ʬʦʨʤʘʪʝ TIFF ʨʝʘʣʠʟʦʚʘʥʘ 
ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ Tifffile [6], ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʜʘʥʥʳʝ 
ʚ ʤʘʩʩʠʚʳ NumPy [5] ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʠʢʩʝʣʷʭ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 
ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ Zarr [7], 
ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʩ ʧʦʜʜʝʨʞʢʦʡ ʩʞʘʪʠʷ ʠ 
ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʦʩʪʫʧʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ 
(API) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʙ-ʬʨʝʡʤʚʦʨʢ FastAPI [8], ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʜʦʩʪʫʧʘ ʢ ʬʫʥʢʮʠʦʥʘʣʫ 
ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʩʪʠʣʷ REST. 

ʈʝʟʫʣʴʪʘʪʳ. ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʩʷ ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ 
ʯʘʩʪʴ ʧʦʜʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʤʝʪʨʠʢ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʘ ʨʘʟʨʘʙʦʪʢʘ 
ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʨʚʝʨʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ɻʦʪʦʚʳ ʤʘʢʝʪʳ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ, 
ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʨʝʘʣʠʟʫʶʪʩʷ. ɹʘʟʦʚʘʷ ʣʦʛʠʢʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʝʨʚʝʨʦʤ ʠ 
ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʤʝʪʨʠʢ ʫʞʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ. ʀʟʚʣʝʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 
ʠʟ ʰʠʨʦʢʦʬʦʨʤʘʪʥʳʭ ʩʣʘʡʜʦʚ ʚ ʬʦʨʤʘʪʝ TIFF, ʩʦʜʝʨʞʘʱʠʭ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ 
ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʝʢʣʘ ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʜʘʪʴ 
ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʨʘʩʯʝʪʦʚ ʠʣʠ ʦʩʪʘʚʠʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʩʪʘʚʣʝʥʳ 
ʠʩʭʦʜʷ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʘʥʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʚʢʣʶʯʘʶʪ 
ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʤʝʪʨʦʚ ʢ ʦʜʥʦʤʫ 
ʧʠʢʩʝʣʶ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʯʥʦʡ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 
ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʦʨʘʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʮʝʣʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʇʦʩʣʝ 
ʠʟʚʣʝʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩʝʨʚʝʨ ʥʘʯʠʥʘʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʧʦ ʯʘʩʪʷʤ, ʧʨʠʤʝʥʷʷ 
ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʠʣʴʪʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʨʘʩʷʱʠʤ ʚʝʱʝʩʪʚʦʤ. ɼʣʷ 
ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʝʨʝʚʦʜʷʪʩʷ ʚ HSV ʮʚʝʪʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɿʘʪʝʤ 
ʨʘʟʨʝʰʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʥʠʞʘʝʪʩʷ ʜʦ ʧʨʠʝʤʣʝʤʳʭ ʟʥʘʯʝʥʠʡ, ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʝʢ 
ʤʘʪʨʠʮ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʰʝʡʜʝʨ ʜʣʷ ʨʝʥʜʝʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ 
shear-warp rendering [9, 10]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʧʦʩʦʙʥʦ 
ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʚ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʦʨʘʞʝʥʥʦʡ ʧʣʦʱʘʜʠ 
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(ʚʳʨʘʞʘʝʤʦʡ ʚ ʤʤį). ʊʘʢʞʝ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʝʥʜʝʨʘ 
ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʣʦʝʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ 
ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚ ʚʠʜʝ ʦʙʲʝʤʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʠʟʫʯʝʥʠʷ 
ʤʦʨʬʦʣʦʛʠʠ ʫʯʘʩʪʢʘ ʠ ʚʳʷʚʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʯʘʛʦʚ ʢʘʣʴʮʠʬʠʢʘʮʠʠ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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ɸʃɻʆʈʀʊʄʓ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʃʀʎ ɺ ʉʀʉʊɽʄɽ ʋʄʅʆɻʆ ɼʆʄɸ 
ʗʮʠʢ ɺʠʪʘʣʠʡ 

ʄɹʆʋ ʉʆʐ ˉ 119, 10 ʢʣʘʩʩ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʚʘʣʴ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʰʢʦʣʳ ʄɹʆʋ ʉʆʐˉ119 
 

ʉʠʩʪʝʤʘ çʫʤʥʳʡ ʜʦʤè ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ 
ʩʨʝʜʠ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʘʞʥʫʶ 
ʨʦʣʴ ʠʛʨʘʶʪ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʪʴ ʦʪ 
ʨʘʟʣʠʯʥʳʭ ʫʛʨʦʟ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʪʘʢʠʭ ʩʠʩʪʝʤ 
ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ 
ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤʳ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ, ʩʨʝʜʩʪʚʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚ ʩʠʩʪʝʤʝ ʫʤʥʦʛʦ ʜʦʤʘ.  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ. 
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3. ʉʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʙʘʟʳ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ. 

4. ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʤʦʜʝʣʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʠ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʣʠʮ, 
ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʬʦʪʦʛʨʘʬʠʡ ʚ ʨʘʟʥʳʭ 
ʨʘʢʫʨʩʘʭ, ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ.  

ʄʦʜʝʣʴ ʙʳʣʘ ʦʙʫʯʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ 
ʘʫʛʤʝʥʪʘʮʠʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʤʦʜʝʣʠ ʥʘ 
ʨʘʟʣʠʯʥʳʭ ʪʝʩʪʦʚʳʭ ʥʘʙʦʨʘʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ 
ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʨʦʛʨʝʩʩʠʷ ʪʦʯʥʦʩʪʠ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ: ʦʪ 61,7% ʜʦ 99% ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʵʧʦʭ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʥʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʥʝ ʚʩʝʛʜʘ ʦʟʥʘʯʘʝʪ ʭʦʨʦʰʫʶ ʨʘʙʦʪʫ 
ʤʦʜʝʣʠ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʉʨʝʜʠ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ, 
ʚʳʜʝʣʷʶʪ: ʥʝʧʦʣʥʳʝ ʠʣʠ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʜʘʥʥʳʝ, ʰʫʤ ʚ ʜʘʥʥʳʭ, ʧʝʨʝʦʙʫʯʝʥʠʝ 
ʠ ʜʠʩʙʘʣʘʥʩ ʢʣʘʩʩʦʚ. 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʜʣʷ ʫʤʥʦʛʦ ʜʦʤʘ ʥʘ ʦʩʥʦʚʝ 
ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʤʬʦʨʪ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ, ʚʘʞʥʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ 
ʢʘʯʝʩʪʚʫ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʛʠʙʢʦʩʪʠ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʦʥʘ ʤʦʛʣʘ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ 
ʢ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʈʆɹʆʊ ɼʃʗ ʉɹʆʈɸ ʗɹʃʆʂ ʈɸʉʗ-01 

ɹʘʜʫʥ ɸʣʝʢʩʘʥʜʨ 

ʄɹʋ ɼʆ ʎʝʥʪʨ ʦʙʨʘʟʦʚʘʥʠʷ ʇʝʨʩʧʝʢʪʠʚʘ, ʛ. ɿʝʣʝʥʦʛʦʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʅʝʫʜʘʯʠʥʘ ʊʘʠʩʠʷ ʉʝʨʛʝʝʚʥʘ, 

ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄɹʋ ɼʆ çʎʆ ʇʝʨʩʧʝʢʪʠʚʘè 
 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ɺ ʥʘʰʠ ʜʥʠ ʚ ʈʦʩʩʠʠ ʠʜʝʪ ʟʘʤʝʱʝʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʠʤʧʦʨʪʘ, ʥʘʨʘʱʠʚʘʥʠʝ 
ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ʇʫʪʠʥ ʦʙʦʟʥʘʯʠʣ ʩʪʨʘʪʝʛʠʶ 
ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʜʦ 2036 ʛʦʜʘ. ʇʨʦʭʦʜʠʪʴ ʦʥʦ ʜʦʣʞʥʦ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ï ʦʪ 
ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ ʜʦ ʥʘʫʢʠ ʠ ʪ. ʧ. ɺ ʠʪʦʛʝ ʈʦʩʩʠʷ ʜʦʣʞʥʘ ʩʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʣʠʜʝʨʦʤ ʤʠʨʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ, ʥʘʜʦ ʧʨʦʜʚʠʛʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ, ʯʪʦʙʳ ʥʝ ʟʘʚʠʩʝʪʴ ʦʪ ʠʤʧʦʨʪʘ. ʅʘʧʨʠʤʝʨ, ʚʳʨʘʱʠʚʘʥʠʝ ʠ ʩʙʦʨ ʩʝʣʴʭʦʟ 
ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʷʙʣʦʢʠ, ʘʧʝʣʴʩʠʥʳ, ʛʨʫʰʠ ʠ ʪ.ʧ. ʀ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘʜʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʷ ʨʝʰʠʣ ʩʦʟʜʘʪʴ 
ʧʨʦʪʦʪʠʧ ʨʦʙʦʪʘ ʜʣʷ ʩʙʦʨʘ ʫʨʦʞʘʷ ʷʙʣʦʢ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʈɸʉʗ-1. 

ʎʝʣʴ. ʉʦʟʜʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʨʦʙʦʪʘ ʈɸʉʗ-1 (ʨʦʩʩʠʡʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʩʙʦʨʘ 
ʷʙʣʦʢ), ʩʧʦʩʦʙʥʦʛʦ ʩʦʙʠʨʘʪʴ ʷʙʣʦʢʠ ʥʘ ʬʝʨʤʘʭ ʈʦʩʩʠʠ. 

about:blank
about:blank
https://blog.skillfactory.ru/glossary/tensorflow/
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ɿʘʜʘʯʠ 

1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʥʘʣʦʛʘʤʠ, ʠʟʫʯʠʪʴ ʨʳʥʦʢ. 
2. ʉʦʟʜʘʥʠʝ ʧʝʨʚʠʯʥʦʛʦ ʵʩʢʠʟʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʨʘʙʦʪʢʦʡ. 
3. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ çʂʦʤʧʘʩ 3Dè. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ ʨʦʙʦʪʘ ʠ ʜʦʙʘʚʠʪʴ ʝʛʦ ʥʘ ʤʦʜʝʣʴ. 
5. ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʘʢʝʪʘ ʧʨʦʪʦʪʠʧʘ ʩ ʧʦʤʦʱʴʶ 3ɼ ʧʨʠʥʪʝʨʘ. 
6. ʀʟʛʦʪʦʚʣʝʥʠʝ ʨʦʙʦʪʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. 
7. ʇʦʜʛʦʪʦʚʠʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ ʥʘ ʨʦʙʦʪʘ. 

ɸʥʘʣʦʛʠ 
ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʥʘʣʦʛʦʚ, ʥʦ ʧʦʣʥʦʩʪʴʶ ʨʦʩʩʠʡʩʢʠʭ ʘʥʘʣʦʛʦʚ ʥʘʡʜʝʥʦ ʥʝ 

ʙʳʣʦ. ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʟʘʨʫʙʝʞʥʳʭ ʘʥʘʣʦʛʦʚ: 
 

ʈʦʙʦʪ ʜʣʷ ʩʙʦʨʘ ʫʨʦʞʘʷ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ 

 
ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʴ ʈʦʙʦʪʘ ʜʣʷ ʩʙʦʨʘ ʫʨʦʞʘʷ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ 

ʈʦʙʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʠʥʪʝʥʩʠʚʥʳʭ ʩʘʜʘʭ ʩ ʚʳʩʦʪʦʡ ʢʨʦʥ 1,5ï2,0 ʤ. 
ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʣʦʜʦʚ ʥʘ ʜʝʨʝʚʴʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ YOLO-v5 ʚ 
ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʙʥʘʨʫʞʝʥʥʳʝ 
ʧʣʦʜʳ ʩʦʙʠʨʘʶʪʩʷ ʧʦ ʷʨʫʩʘʤ, ʥʘʯʠʥʘʷ ʩ ʚʝʨʭʥʝʛʦ, ʧʨʠ ʧʦʤʦʱʠ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, 
ʦʩʥʘʱʝʥʥʳʭ ʟʘʭʚʘʪʘʤʠ. ʈʦʙʦʪ ʦʩʥʘʱʝʥ ʧʨʦʨʝʟʠʥʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ, ʧʝʨʝʜʘʶʱʠʤ 
ʩʦʙʨʘʥʥʳʝ ʧʣʦʜʳ ʚ ʢʦʥʪʝʡʥʝʨ. ʈʦʙʦʪ ʦʙʥʘʨʫʞʠʚʘʝʪ 91% ʧʣʦʜʦʚ ʷʙʣʦʢ ʠ ʘʧʝʣʴʩʠʥʦʚ, 
ʜʦʣʷ ʥʝʩʦʙʨʘʥʥʳʭ ʧʣʦʜʦʚ ʩʨʝʜʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 8% (ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʥʝʜʦʙʦʨ ʫʨʦʞʘʷ ʩʦʩʪʘʚʣʷʝʪ 15%). ɼʣʷ ʜʨʫʛʠʭ ʧʣʦʜʦʚʳʭ ʢʫʣʴʪʫʨ (ʢʨʦʤʝ ʷʙʣʦʢ ʠ 
ʘʧʝʣʴʩʠʥʦʚ) ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʩʙʦʨʘ ʦʜʥʦʛʦ ʧʣʦʜʘ 
ʩʦʩʪʘʚʣʷʝʪ 10 ʩ. ʅʘ ʧʨʠʤʝʨʝ ʠʥʪʝʥʩʠʚʥʳʭ ʷʙʣʦʥʝʚʳʭ ʩʘʜʦʚ (ʥʘ ʦʜʥʦʤ ʜʝʨʝʚʝ ʚ 
ʩʨʝʜʥʝʤ 75 ʷʙʣʦʢ ʤʘʩʩʦʡ 200 ʛ ʢʘʞʜʦʝ) ʩʙʦʨ ʫʨʦʞʘʷ ʩ ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 
ʩʨʝʜʥʝʤ ʟʘ 160 ʩ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʦʙʦʪʘ ʩ 4 ʤʘʥʠʧʫʣʷʪʦʨʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 23 
ʷʙʣʦʥʠ ʚ ʯʘʩ ʠʣʠ 288 ʢʛ ʚ ʯʘʩ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 10 ʨʘʙʦʯʠʤ [1]. 

 
ʈʦʙʦʪ MARS 

 
ʈʠʩʫʥʦʢ 2. ʈʦʙʦʪ MARS 

ʈʦʙʦʪ ʜʣʷ ʩʙʦʨʢʠ ʫʨʦʞʘʷ ʷʙʣʦʢ ʦʪ ʢʦʤʧʘʥʠʠ FFRobotics: ʎʝʧʢʘʷ ʨʦʙʦʨʫʢʘ 
ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʬʨʫʢʪ, ʢʦʪʦʨʳʡ ʩʦʙʠʨʘʝʪ. ʈʦʙʦʪ ʧʦʜʨʘʞʘʝʪ ʜʚʠʞʝʥʠʷʤ ʨʫʢʠ 
ʯʝʣʦʚʝʢʘ. ɿʘ ʨʘʙʦʯʫʶ ʩʤʝʥʫ ʤʘʰʠʥʘ ʩʧʦʩʦʙʥʘ ʩʦʙʨʘʪʴ ʚ ʜʝʩʷʪʴ ʨʘʟ ʙʦʣʴʰʝ ʬʨʫʢʪʦʚ 
ʠʣʠ ʷʛʦʜ, ʯʝʤ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʘʙʦʯʠʡ. FFRobotics ʠʩʧʦʣʴʟʫʝʪ ʧʝʨʝʜʦʚʫ. 
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ʦʙʨʘʙʦʪʢʫ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʧʦʠʩʢʘ ʠ ʩʙʦʨʘ ʬʨʫʢʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʤʘʰʠʥʫ ʤʦʞʥʦ ʚ 
ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʟʦʥʦʚ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʤʦʞʝʪ ʩʦʙʠʨʘʪʴ ʫʨʦʞʘʡ ʨʘʟʣʠʯʥʳʭ 
ʧʣʦʜʦʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʦʙʝʱʘʶʪ, ʯʪʦ ʨʘʙʦʪʘ ʤʘʰʠʥʳ ʙʫʜʝʪ ʚ ʜʝʩʷʪʴ 
ʨʘʟ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʡ ʩʙʦʨ ʫʨʦʞʘʷ [2]. 

ʈʦʙʦʪ ʨʘʩʩʯʠʪʘʥ ʥʘ ʘʚʪʦʥʦʤʥʫʶ ʨʘʙʦʪʫ, ʦʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʷʚʣʷʝʪ ʧʣʦʜʳ, 
ʠʟʙʝʛʘʝʪ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʘʚʪʦʥʦʤʥʦ ʜʚʠʞʝʪʩʷ ʧʦ ʘʣʣʝʷʤ ʩʘʜʘ, ʧʝʨʝʤʝʱʘʷʩʴ ʦʪ ʷʙʣʦʥʠ 
ʢ ʷʙʣʦʥʝ. ʈʊʂ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, 
ʢʦʪʦʨʘʷ ʚʳʷʚʣʷʝʪ ʧʣʦʜʳ; ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ ʥʘ ʦʩʥʦʚʝ 
ʢʦʣʣʘʙʦʨʘʪʠʚʥʦʛʦ ʨʦʙʦʪʘ Universal Robots, ʢʦʪʦʨʳʡ ʧʝʨʝʤʝʱʘʝʪ ʟʘʭʚʘʪ ʢ ʧʣʦʜʫ, ʘ 
ʪʘʢʞʝ ʠʟ ʤʷʛʢʦʛʦ ʟʘʭʚʘʪʘ, ʚ ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʭʦʜʠʪ ʚʘʢʫʫʤʥʘʷ ʧʨʠʩʦʩʢʘ [3]. 

 

ʈʠʩʫʥʦʢ 3. ʈʦʙʦʪ MARS 

ʉʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʨʦʙʦʪʘ MARS ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʙʦʣʝʝ 90% 
ʚʠʜʠʤʳʭ ʩ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʧʦʟʠʮʠʠ ʧʣʦʜʦʚ ʩ ʨʘʩʩʪʦʷʥʠʷ 1.2 ʤʝʪʨʘ. MARS 
ʩʧʦʩʦʙʝʥ ʩʦʙʨʘʪʴ ʙʦʣʝʝ 85% ʟʘʤʝʯʝʥʥʳʭ ʷʙʣʦʢ, ʜʦ ʢʦʪʦʨʳʭ ʝʤʫ ʧʦʟʚʦʣʷʝʪ 
ʜʦʪʷʥʫʪʴʩʷ ʝʛʦ ʤʘʥʠʧʫʣʷʪʦʨ. ɿʘʭʚʘʪ ʤʦʞʝʪ ʧʦʜʩʪʨʘʠʚʘʪɹʩʷ ʧʦʜ ʧʣʦʜr  ʨʘʟʣʠʯʥʦʛʦ 
ʨʘʟʤʝʨʘ ʠ ʬʦʨʤʳ [3].  
 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʨʦʝʢʪʘ 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʨʘʩʩʯʠʪʘʥ ʥʘ ʬʝʨʤʝʨʦʚ ʈʦʩʩʠʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 
ʇʨʠʜʥʝʩʪʨʦʚʴʷ ʠ ʇʦʚʦʣʞʴʷ, ʛʜʝ ʘʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚʳʨʘʱʠʚʘʥʠʝ ʷʙʣʦʢ ʠ ʜʨʫʛʠʭ 
ʧʦʜʦʙʥʳʭ ʧʣʦʜʦʚ. ʊʘʢʞʝ ʤʦʞʝʪ ʟʘʢʫʧʘʪʴʩʷ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ 
ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʷʙʣʦʢ, ʪʘʢʠʭ ʢʘʢ çʉʘʜʳ ʇʨʠʜʦʥʴʷè ʠ ʜʨʫʛʠʝ. 
 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 
ɺ ʤʦʝʤ ʧʨʦʝʢʪʝ ʷ ʠʩʧʦʣʴʟʫʶ 2 ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʜʝʪʘʣʝʡ ï 3D ʧʝʯʘʪʴ 

ʠ ʬʨʝʟʝʨʦʚʘʥʠʝ ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ. ʊʘʢ ʢʘʢ ʵʪʦ ʧʨʦʪʦʪʠʧ, ʜʣʷ ʧʨʦʩʪʦʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʷ 
ʠʩʧʦʣʴʟʦʚʘʣ ʢʦʥʩʪʨʫʢʪʦʨ REW Robotics. ɺ ʙʫʜʫʱʝʤ ʦʥ ʙʫʜʝʪ ʟʘʤʝʥʝʥ ʥʘ ʙʦʣʝʝ 
ʜʝʰʝʚʳʝ ʠ ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʝʨʝʜ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʘʤʦʛʦ ʧʨʦʪʦʪʠʧʘ, ʷ ʨʝʰʠʣ 
ʠʟʛʦʪʦʚʠʪʴ ʝʛʦ ʤʘʢʝʪ, ʢʦʪʦʨʳʡ ʚ 3 ʨʘʟʘ ʤʝʥʴʰʝ ʧʨʦʪʦʪʠʧʘ, ʧʦʣʥʦʩʪʴʶ ʥʘʧʝʯʘʪʘʥʥʳʡ 
ʥʘ 3D ʧʨʠʥʪʝʨʝ. ʇʨʠʥʪʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ ʧʝʯʘʪʠ ï Flying Bear Ghost 6, ʧʣʘʩʪʠʢ, 
ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʜʣʷ ʧʝʯʘʪʠ ï PLA.  ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʧʨʦʪʦʪʠʧʘ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʚʳ 
ʤʦʞʝʪʝ ʥʘʡʪʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ. 

ʊʘʙʣʠʮʘ 1. ʇʣʘʥ ʧʨʦʝʢʪʥʳʭ ʜʝʡʩʪʚʠʡ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʜʘʯʠ 
ɼʘʪʘ  

ʠʩʧʦʣʥʝʥʠʷ 

ʉʪʘʜʠʷ 
ʠʩʧʦʣʥʝʥʠʷ 

ʀʩʧʦʣʥʠʪʝʣʴ 

ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʘʥʘʣʦʛʘʤʠ, ʠʟʫʯʝʥʠʝ 
ʨʳʥʢʘ 

17.12.24 ɺʳʧʦʣʥʝʥʦ ɹʘʜʫʥ ɸ. 

ʉʦʟʜʘʥʠʝ ʵʩʢʠʟʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʧʨʦʨʘʙʦʪʢʦʡ 

17.12.24 - 
18.12.24 

ɺʳʧʦʣʥʝʥʦ ɹʘʜʫʥ ɸ. 



106 

 

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ 
ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ çʂʦʤʧʘʩ 
3Dè 

18.12.24 - 
10.01.25 

ɺʳʧʦʣʥʝʥʦ ɹʘʜʫʥ ɸ. 

ʈʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʠ ʜʦʙʘʚʣʝʥʠʝ ʝʛʦ ʚ 
ʤʦʜʝʣʴ 

10.01.25 -
15.01.25 

ɺʳʧʦʣʥʝʥʦ ɹʘʜʫʥ ɸ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʤʘʢʝʪʘ ʧʨʦʪʦʪʠʧʘ ʥʘ 3ɼ 
ʧʨʠʥʪʝʨʝ 

20.01.25 - 
25.02.25 

ɺʳʧʦʣʥʝʥʦ ɹʘʜʫʥ ɸ. 

ʇʦʜʛʦʪʦʚʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ 
ʨʦʙʦʪʘ 

20.01.25 - 
22.02.25 

ɺʳʧʦʣʥʝʥʦ ɹʘʜʫʥ ɸ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʨʦʙʦʪʘ (ʜʦʙʘʚʣʝʥʦ ʧʦʩʣʝ 
ʩʦʨʝʚʥʦʚʘʥʠʡ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʣʫʯʝʥ ʦʪʟʳʚ 
ʦ ʢʦʥʩʪʨʫʢʮʠʠ) 

01.03.25 -
10.03.25 

ɺ ʧʨʦʮʝʩʩʝ ɹʘʜʫʥ ɸ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʪʦʪʠʧʘ ʨʦʙʦʪʘ ʥʘ 
ʩʪʘʥʢʝ ʩ ʏʇʋ 

10.03.25 -
01.04.25 

ʅʝ  
ʚʳʧʦʣʥʝʥʦ 

ɹʘʜʫʥ ɸ. 

ʈʝʟʫʣʴʪʘʪ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʤʦʤʝʥʪ 13 ʤʘʨʪʘ 2025 ʛʦʜʘ ʜʦʩʪʠʛʥʫʪʦ: ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ 
ʨʦʙʦʪʘ ʚ ʧʨʦʛʨʘʤʤʝ çʂʦʤʧʘʩ 3ɼè, ʩʦʟʜʘʥ ʜʦʢʫʤʝʥʪ ʥʘ ʨʦʙʦʪʘ, ʥʘʧʝʯʘʪʘʥʘ ʤʦʜʝʣʴ ʠʟ 
ʧʣʘʩʪʠʢʘ ʥʘ 3ɼ ʧʨʠʥʪʝʨʝ. 

     

ʈʠʩʫʥʦʢ 3. ʄʦʜʝʣʴ ʨʦʙʦʪʘ 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʙʦʪʳ ʠ ʙʶʜʞʝʪ ʧʨʦʝʢʪʘ 

ʉʚʦʜʥʘʷ ʩʤʝʪʘ ʚʩʝʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʦʪʦʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 
ʪʘʙʣʠʮʝ 2. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʜʣʷ ʯʝʛʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʨʫʛʦʡ ʜʠʟʘʡʥ ʨʦʙʦʪʘ, 
ʧʣʘʥʠʨʫʝʪʩʷ ʫʙʨʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ REV ʠ ʟʘʤʝʥʠʪʴ ʥʘ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʊʘʙʣʠʮʘ 2. ʉʤʝʪʘ ʤʘʪʝʨʠʘʣʦʚ 

ʄʘʪʝʨʠʘʣ ʎʝʥʘ, ʨʫʙ. 
ʆʙʱʘʷ 
ʮʝʥʘ, ʨʫʙ. 

ʉʪʦʠʤʦʩʪʴ  
ʜʣʷ ʧʨʦʝʢʪʘ, ʨʫʙ 

ʂʦʥʩʪʨʫʢʪʦʨ ʦʪ ʢʦʤʧʘʥʠʠ REV Robotics [4] 68 117 ʨʫʙ/ʰʪ 68 117  

ɹʝʩʧʣʘʪʥʦ,  
ʨʝʩʫʨʩ ʎʆ  

çʇʝʨʩʧʝʢʪʠʚʘè 

ʅʘʙʦʨ ʭʘʙʦʚ ʠ ʧʨʦʚʦʜʦʚ  
ʦʪ ʢʦʤʧʘʥʠʠ REV Robotics [4] 

68 117 ʨʫʙ/ʰʪ 68 117  

ʌʘʥʝʨʘ 5ʤʤ [5] 586.21 ʨʫʙ/ʤ2 1172 42  

ʂʦʤʧʣʝʢʪ ʙʦʣʪʦʚ ʄ3 [5] 500 ʨʫʙ/ʢʦʨʦʙʢʘ 500  

ʇʣʘʩʪʠʢ PLA 1667 ʨʫʙ/ʙʦʙʠʥʘ 1667  ɹʝʩʧʣʘʪʥʦ, ʧʦʜʘʨʦʢ 

ɺʦʟʜʫʭʦʚʦʜ ʛʠʙʢʠʡ  
ʕʨʘ A10VA D100 ʤʤ 3 ʤ ʘʣʶʤʠʥʠʡ [5] 

271 ʨʫʙ/ʰʪ 271  271 

ʀʪʦʛʦ 139 258.21  139 844.43  271 

 

ʇʨʝʜʣʦʞʝʥʠʷ ʥʘ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʪʘʢ ʢʘʢ ʵʪʦ ʝʱʝ ʧʨʦʪʦʪʠʧ, ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʚʩʧʣʳʚʝʪ ʤʥʦʛʦ 
ʤʠʥʫʩʦʚ. ʇʦʵʪʦʤʫ ʧʦʢʘ ʷ ʥʝ ʚʠʞʫ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʝʛʦ 
ʥʝʜʦʨʘʙʦʪʘʥʥʦʩʪʴʶ. ʅʦ, ʝʩʣʠ ʜʦʚʝʩʪʠ ʝʛʦ ʜʦ ʠʜʝʘʣʘ, ʷ ʜʫʤʘʶ, ʦʥ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 
ʫʩʧʝʭʦʤ, ʪʘʢ ʢʘʢ ʚ ʥʳʥʝʰʥʝʝ ʚʨʝʤʷ ʠʤʧʦʨʪ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʦʯʝʥʴ ʠ ʦʯʝʥʴ ʧʨʦʙʣʝʤʥʳʡ. 
ʂʘʢ ʷ ʠ ʛʦʚʦʨʠʣ ʨʘʥʝʝ, ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʢʫʧʘʪʝʣʷʤʠ ʤʦʛʫʪ ʩʪʘʪʴ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ, ʪʘʢ 
ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʜʘʥʥʦʤ ʧʨʦʜʫʢʪʝ.  
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. FFRobotics - The Future of Fresh Fruit Harvest. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 
ffrobotics.com/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 12.02.2025). 

2. ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʌʅɸʎ ɺʀʄ ʩʦʟʜʘʣʠ ʫʤʥʦʛʦ ʨʦʙʦʪʘ ʜʣʷ ʩʙʦʨʘ 
ʷʙʣʦʢ ʥʘ ʙʘʟʝ ʀʀ Microsoft. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 
habr.com/ru/companies/microsoft/articles/530442/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 12.02.2025). 

3. ʈʦʙʦʪ MARS ʩʦʙʝʨʝʪ ʫʨʦʞʘʡ ʷʙʣʦʢ ʙʝʟ ʫʯʘʩʪʠʷ ʩʝʟʦʥʥʳʭ ʨʘʙʦʯʠʭ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: robotrends.ru/pub/2127/robot-mars-soberet-urozhay-
yablok-bez-uchastiya-sezonnyh-rabochih?ysclid=m88g7fobgm919483918 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 
12.02.2025). 

4. REV Robotics. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: revrobotics.com (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 12.02.2025). 
5. ʃʝʤʘʥʘ ʇʈʆ (ʃʝʨʫʘ ʄʝʨʣʝʥ) ï ʪʦʚʘʨʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ lemanapro.ru 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 12.02.2025). 

 
 
 
 

ʉʆʎʀɸʃʔʅɸʗ ʉɽʊʔ ɼʃʗ ʇʆʀʉʂɸ ʂʆʄɸʅɼ ʈɸɿʈɸɹʆʊʏʀʂɸʄ 
ɸɺʊʆʄɸʊʀʏɽʉʂʀʁ ʂɸʈʊʆʌɽʃɽʂʆʇɸʊɽʃʔ 

ɼʤʠʪʨʠʝʚ ʉʘʚʝʣʠʡ 

ʄɸʆʋ ʉʆʐ ˉ 7 ʠʤ. ɻʝʨʦʷ ʉʉʉʈ ɹʘʨʳʰʝʚʘ ʅ. ɻ., 9 ʢʣʘʩʩ, ʛ. ʂʦʣʧʘʰʝʚʦ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʠʧʠʟʫʙʦʚʘ ʃʶʙʦʚʴ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ ʄɸʆʋ ʉʆʐ ˉ7 ʠʤ. ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʅ. ɻ. ɹʘʨʳʰʝʚʘ 

 
ɺ ʈʦʩʩʠʠ ʜʦʣʷ ʥʘʩʝʣʝʥʠʷ ʚ ʚʦʟʨʘʩʪʝ 65 ʣʝʪ ʠ ʩʪʘʨʰʝ ʫʚʝʣʠʯʠʣʘʩʴ ʚʜʚʦʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ʏʝʨʝʟ 10 ʣʝʪ ʫʯʝʥʳʝ ʧʨʦʛʥʦʟʠʨʫʶʪ, ʯʪʦ ʈʦʩʩʠʷ ʧʦ ʜʦʣʝ ʫʜʝʣʴʥʦʛʦ 

ʚʝʩʘ ʧʦʞʠʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʝʨʝʰʘʛʥʝʪ ʜʚʘʜʮʘʪʠʧʷʪʠʧʨʦʮʝʥʪʥʳʡ ʙʘʨʴʝʨ. ʀ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʤʳ ʚʳʡʜʝʤ ʥʘ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ, 

ʥʘʚʝʨʥʦʝ, ʚ ʵʪʦʤ ʩʪʦʣʝʪʠʠ ï 26%. ɺ ʂʦʣʧʘʰʝʚʩʢʦʤ ʨʘʡʦʥʝ ï 22% ʞʠʪʝʣʝʡ ʩʪʘʨʰʝ 65 

ʣʝʪ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ï ʟʘʪʨʫʜʥʝʥʠʷ ʚ ʢʦʧʢʝ ʢʘʨʪʦʬʝʣʷ. ɺ ʥʘʰʝʤ ʨʘʡʦʥʝ ï 30% 

ʞʠʪʝʣʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʚʳʨʘʱʠʚʘʥʠʝʤ ʦʚʦʱʝʡ, ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʤʦʱʠ. 

ʃʶʜʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʧʨʦʜʦʣʞʘʶʪ ʪʨʫʜʠʪʴʩʷ ʥʘ ʩʚʦʠʭ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚ ʧʦʞʠʣʦʤ ʚʦʟʨʘʩʪʝ, ʥʦ ʬʠʟʠʯʝʩʢʠʭ ʩʠʣ ʫ ʥʠʭ ʫʞʝ ʤʝʥʴʰʝ, 

ʧʦʵʪʦʤʫ ʠ ʧʨʦʮʝʩʩ ʢʦʧʢʠ ʢʘʨʪʦʬʝʣʷ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ ʟʘʪʨʫʜʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʦʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʪʨʫʜʘ ʧʨʠ ʢʦʧʢʝ 

ʢʘʨʪʦʬʝʣʷ. 

ʅʦʚʠʟʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʦʛʦ ʨʦʙʦʪʘ ʥʝʪ ʚ ʥʘʣʠʯʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: ʨʦʙʦʪ-ʧʦʤʦʱʥʠʢ ʙʫʜʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʚʠʛʘʪʴʩʷ ʧʦ 

ʢʘʨʪʦʬʝʣʴʥʦʤʫ ʧʦʣʶ, ʦʩʪʘʚʣʷʷ ʧʦʩʣʝ ʩʝʙʷ ʚʳʢʦʧʘʥʥʫʶ ʢʘʨʪʦʰʢʫ, ʘ ʯʝʣʦʚʝʢʫ 

ʦʩʪʘʥʝʪʩʷ ʪʦʣʴʢʦ ʩʦʙʠʨʘʪʴ ʝʸ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ 
ʢʦʥʩʪʨʫʢʪʦʨʘ LEGO MINDSTORMS EV3. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: (1) ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, (2) 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʘʢʝʪʘ ʨʦʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ, (2) ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ, (4) ʠʩʧʳʪʘʥʠʝ ʤʘʢʝʪʘ ʨʦʙʦʪʘ; ʜʦʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʠ ʧʨʦʛʨʘʤʤʳ. 

ʉʥʘʯʘʣʘ  ̫ʠʟʫʯʠʣ ʨʳʥʦʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʤʦʜʝʣʝʡ ʠ ʥʝ ʥʘʰʝʣ ʪʘʢʠʭ, 

ʢʦʪʦʨʳʝ ʙ  r ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʤʦʠʤ ʫʩʣʦʚʠʷʤ: ʝʩʪʴ ʨʫʯʥʳʝ 

https://www.ffrobotics.com/
https://habr.com/ru/companies/microsoft/articles/530442/
https://robotrends.ru/pub/2127/robot-mars-soberet-urozhay-yablok-bez-uchastiya-sezonnyh-rabochih?ysclid=m88g7fobgm919483918
https://robotrends.ru/pub/2127/robot-mars-soberet-urozhay-yablok-bez-uchastiya-sezonnyh-rabochih?ysclid=m88g7fobgm919483918
https://www.revrobotics.com/
https://lemanapro.ru/
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ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʨʠʣʦʞʝʥʠʷ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ, ʝʩʪʴ 

ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʠ ʢ ʤʦʪʦʙʣʦʢʘʤ ʠ ʪʨʘʢʪʦʨʘʤ, ʥʦ ʚʩʝ ʦʥʠ ʤʥʝ ʥʝ ʧʦʜʭʦʜʷʪ, ʪ.ʢ. ʠʤʠ 

ʥʫʞʥʦ ʫʧʨʘʚʣʷʪʴ, ʫʜʝʨʞʠʚʘʷ ʪʷʞʝʣʳʡ ʨʫʣʴ ʚ ʨʫʢʘʭ ï ʩʤ. ʨʠʩʫʥʦʢ 1. 

 

ʈʠʩʫʥʦʢ 1. ʂʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴ ʩ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʦʝʛʦ ʨʦʙʦʪʘ ï ɻ ʪʦ ʜʘʪʯʠʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʯʘʩʪʠ ʨʦʙʦʪʘ ʠ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ. ɿʘ ʩʯʝʪ 

ʪʘʢʦʡ ʧʨʦʩʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʧʘʜʘʝʪ ʧʨʦʙʣʝʤʘ ʢʨʝʧʣʝʥʠʷ ʜʘʪʯʠʢʘ. ʃʝʛʢʦʩʪʴ ʠ 

ʧʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʚʩʝ ʪʝʭ ʞʝ ʧʨʠʝʤʦʚ ʨʘʙʦʪʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʟʥʘʢʦʤ ʣʶʙʦʡ ʫʯʝʥʠʢ, ʧʨʠʦʙʨʝʪʘʷ ʥʘʚʳʢʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʨʘʙʦʪʘʷ ʥʘ 

ʰʢʦʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʦʜʝʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʪʦʣʴʢʦ 

ʠʟʫʯʝʥʥʳʭ ʦʧʝʨʘʮʠʡ: 

¶ ʉʙʦʨʢʘ ʥʝʧʦʜʚʠʞʥʦʡ ʯʘʩʪʠ ʨʦʙʦʪʘ. 

¶ ʋʩʪʘʥʦʚʢʘ ʜʘʪʯʠʢʦʚ ʧʦʜ ʥʝʦʙʭʦʜʠʤʳʤ ʫʛʣʦʤ. 

¶ ʋʩʪʘʥʦʚʢʘ ʜʚʠʛʘʪʝʣʝʡ. 

¶ ʅʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ.  

ʏʪʦʙʳ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʚʦʸ ʫʩʪʨʦʡʩʪʚʦ, ʷ ʨʘʙʦʪʘʣ ʚ ʧʨʦʛʨʘʤʤʝ 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʦʟʜʘʝʤ ʥʦʚʳʡ ʙʣʦʢ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʠ ʩ ʜʚʫʤʷ ʢʦʣʝʩʘʤʠ. 

ʉʚʝʨʭʫ ʫʩʪʘʥʦʚʠʤ ʫʧʨʘʚʣʷʶʱʠʡ ʙʣʦʢ ʥʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʝ. ʉʟʘʜʠ ʪʷʥʫʱʝʛʦ ʙʣʦʢʘ 

ʧʨʠʢʨʝʧʣʷʝʤ ʚʠʙʨʘʮʠʦʥʥʫʶ ʢʘʨʪʦʬʝʣʝʢʦʧʘʣʢʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʛʨʫʞʘʪʴʩʷ ʚ ʟʝʤʣʶ ʥʘ 

25-30 ʩʤ. ʋʧʨʘʚʣʷʶʱʠʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʜʘʪʯʠʢʘ ʨʘʩʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ 

ʩʣʝʜʷʪ ʟʘ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʟʘʙʦʨʘ ʥʘ ʢʘʨʪʦʬʝʣʴʥʦʤ ʧʦʣʝ, ʯʪʦʙʳ ʘʛʨʝʛʘʪ ʜʚʠʛʘʣʩʷ 

ʨʦʚʥʦ. ʉʪʘʥʜʘʨʪʥʦʛʦ ʰʢʦʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʦʛʦ ʧʨʦʝʢʪʘ: ʙʘʟʦʚʳʡ ʢʦʥʩʪʨʫʢʪʦʨ MindStorms EV3; ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ 

ʨʘʩʩʪʦʷʥʠʷ, ʚʭʦʜʷʱʠʡ ʚ ʢʦʥʩʪʨʫʢʪʦʨ MindStorms EV3. 

 

ʈʠʩʫʥʦʢ 2. ʄʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ 

 

ʕʪʘʧʳ ʠʟʛʦʪʦʚʣʝʥʠʷ: 

1. ʀʪʘʢ, ʷ ʦʧʨʝʜʝʣʠʣʩʷ ʩ ʬʫʥʢʮʠʷʤʠ ʩʚʦʝʛʦ ʨʦʙʦʪʘ, ʚʳʙʨʘʣ ʢʦʥʩʪʨʫʢʪʦʨ, ʘ ʪʘʢʞʝ 

ʧʦʜʦʙʨʘʣ ʥʝʦʙʭʦʜʠʤʳʝ ʤʥʝ ʜʘʪʯʠʢʠ. ʀ ʥʘʯʘʣ ʩʦʙʠʨʘʪʴ ʨʦʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ. 

2. ɿʘʪʝʤ ʷ ʩʦʙʨʘʣ ʫʩʪʦʡʯʠʚʫʶ ʦʩʥʦʚʫ ʠ ʥʘʯʘʣ ʧʨʠʩʦʝʜʠʥʷʪʴ ʢ ʥʝʡ 
ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʜʘʪʯʠʢʠ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚʧʝʨʝʜʠ ʨʦʙʦʪʘ. 
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3. ʇʦʪʦʤ ʷ ʩʦʙʨʘʣ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʷ, 

ʪ.ʝ. ʚʳʪʘʩʢʠʚʘʝʪ ʢʘʨʪʦʬʝʣʴ ʠʟ ʟʝʤʣʠ. 

   

ɻʨʫʧʧʘ ʨʠʩʫʥʢʦʚ 3. ʇʨʦʮʝʩʩ ʩʙʦʨʢʠ ʫʩʪʨʦʡʩʪʚʘ 

ɺ ʠʪʦʛʝ ʫ ʤʝʥʷ ʧʦʣʫʯʠʣʩʷ ʢʦʤʧʘʢʪʥʳʡ ʫʩʪʦʡʯʠʚʳʡ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʦʙʦʪ-

ʧʦʤʦʱʥʠʢ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʣ ʥʝʤʥʦʛʦ ʤʝʩʪʘ ʥʘ ʩʪʦʣʝ ï ʩʤ. ʨʠʩʫʥʦʢ 4. 

 

 

ʈʠʩʫʥʦʢ 4. ʈʝʟʫʣʴʪʘʪ ʩʙʦʨʢʠ ʫʩʪʨʦʡʩʪʚʘ 

ʅʘ ʵʪʘʧʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʦʙʦʪʘ ʚ ʩʨʝʜʝ Lego Mindstorms EV3 ʥʘ ʇʂ 

ʥʘʯʠʥʘʝʪʩʷ ʩʘʤʦʝ ʠʥʪʝʨʝʩʥʦʝ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ çʵʢʩʧʝʨʠʤʝʥʪè, ʠʟʫʯʠʪʴ ʤʥʦʞʝʩʪʚʦ 

ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʘʚʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʦʙʦʪʦʤ ʥʝʩʣʦʞʥʳʭ ʜʝʡʩʪʚʠʡ (ʪʝʩʪʠʨʦʚʘʥʠʝ). ʇʦʩʣʝ ʵʪʦʛʦ ʤʥʝ ʩʪʘʣʦ ʷʩʥʦ ï ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʨʦʙʦʪ ʙʳʣ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʜʝʡʩʪʚʠʡ, ʩʦʛʣʘʩʥʦ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʤʥʦʡ ʟʘʜʘʯʝ, ʥʫʞʥʦ ʧʨʦʧʠʩʘʪʴ ʚ ʧʨʦʛʨʘʤʤʝ ʚʩ ʁʮʝʧʦʯʢʫ ʜʝʡʩʪʚʠʡ, 

ʢʘʞʜʳʡ ʰʘʛ, ʢʘʞʜʦʝ ʜʚʠʞʝʥʠʝ! ɺ ʠʪʦʛʝ ʧʦʣʫʯʠʣʘʩʴ ʥʝʙʦʣʴʰʘʷ ʧʨʦʛʨʘʤʤʘ. 

ɿʘʛʨʫʟʢʘ ʤʘʪʝʨʠʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʦʙʦʪʘ. ʇʦʜʢʣʶʯʝʥʠʝ ʨʦʙʦʪʘ ʢ ʇʂ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤ ʩʧʦʩʦʙʘʤʠ: ʯʝʨʝʟ ʧʦʨʪ USB, Bluetooth ʩʦʝʜʠʥʝʥʠʝ ʠʣʠ 

Wi-Fi ʩʦʝʜʠʥʝʥʠʝ. ʗ ʚʳʙʨʘʣʘ ʧʦʨʪ USB, ʪ.ʢ. ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʦʙʦʪ ʧʨʠʚʷʟʘʥ ʢ 

ʢʦʤʧʴʶʪʝʨʫ ʠ ʧʨʦʛʨʘʤʤʫ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʤʦʞʥʦ ʟʘʧʫʩʢʘʪʴ ʧʨʷʤʦ ʠʟ ʩʨʝʜʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʦʜ ʝʸ ʚʳʧʦʣʥʝʥʠʷ (ʟʘʛʦʣʦʚʢʠ 

ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʛʨʘʤʤʥʳʭ ʙʣʦʢʦʚ ʙʫʜʫʪ ʤʝʨʮʘʪʴ). ʊʘʢʞʝ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʪʝʢʫʱʝʝ ʧʦʢʘʟʘʥʠʝ ʜʘʪʯʠʢʘ ʚʩʸ ʚʨʝʤʷ, ʧʦʢʘ ʨʦʙʦʪ ʦʩʪʘʝʪʩʷ ʧʦʜʢʣʶʯʝʥʥʳʤ 

ʢ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʚʳʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʛʦʪʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʟʘʛʨʫʟʠʣʘʩʴ ʧʨʦʩʪʦ ʠ ʦʯʝʥʴ ʙʳʩʪʨʦ. 

ʇʨʦʚʝʨʢʘ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʷ ʫʩʪʘʥʦʚʠʣ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʱʠʪ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʢʦʥʝʮ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 
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ʢʘʨʪʦʬʝʣʴʥʦʡ ʛʨʷʜʢʠ. ʕʪʦʪ ʱʠʪ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʤ ʜʣʷ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ, ʪ.ʢ. ʦʥ ʥʝ 

ʜʦʣ ʞʝʥ ʦʪʢʣʦʥʷʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʦʪ ʥʝʛʦ ʠ ʥʝ ʤʦʞʝʪ ʫʝʟʞʘʪʴ ʜʘʣʴʰʝ ʥʝʛʦ. 

ʈʦʙʦʪ ʨʘʙʦʪʘʝʪ ʧʦ ʘʣʛʦʨʠʪʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʈʠʩʫʥʦʢ 5. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ 

ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ. ʆʥ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʠ ʚʳʧʦʣʥʷʝʪ ʝʛʦ ʜʦ ʪʝʭ 
ʧʦʨ, ʧʦʢʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤ ʠ ʧʨʝʛʨʘʜʦʡ ʙʦʣʴʰʝ 5 ʩʤ. ʂʦʛʜʘ ʨʘʩʩʪʦʷʥʠʝ 
ʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦ 5 ʩʤ, ʪʦ ʨʦʙʦʪ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʠʟʜʘʝʪ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ. ʊʦʛʜʘ 
ʭʦʟʷʠʥʫ ʫʯʘʩʪʢʘ ʥʫʞʥʦ ʨʘʟʚʝʨʥʫʪʴ ʨʦʙʦʪʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ʠ ʚʢʣʶʯʠʪʴ ʝʛʦ 
ʟʘʥʦʚʦ.  ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʩʪʘʣʦ ʙʦʣʴʰʝ 80 ʩʤ, ʟʥʘʯʠʪ ʨʦʙʦʪ ʦʪʢʣʦʥʠʣʩʷ ʦʪ ʧʨʷʤʦʛʦ 
ʜʚʠʞʝʥʠʷ (ʚʳʝʭʘʣ ʠʟ ʢʦʣʝʠ), ʪʦʛʜʘ ʦʥ ʩʘʤ ʚʳʨʘʚʥʠʚʘʝʪ ʩʚʦʝ ʜʚʠʞʝʥʠʝ ï 
ʧʦʚʦʨʘʯʠʚʘʝʪ ʚ ʩʪʦʨʦʥʫ ʱʠʪʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʚʦʨʦʪʘ ʨʦʙʦʪ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤ, ʪ.ʢ. ʫ 
ʥʝʛʦ ʫʩʪʘʥʦʚʣʝʥʦ ʜʚʘ ʜʘʪʯʠʢʘ ʨʘʩʩʪʦʷʥʠʷ. ʀ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʜʘʪʯʠʢ ʟʘʬʠʢʩʠʨʫʝʪ 
ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʙʦʣʴʰʝ 80 ʩʤ, ʨʦʙʦʪ ʧʦʚʦʨʘʯʠʚʘʝʪ ʚ ʥʫʞʥʫʶ ʩʪʦʨʦʥʫ. 

ʆʨʛʘʥʠʯʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦʤʦʱʥʠʢ ʧʦʩʣʝ ʟʘʛʨʫʞʝʥʥʦʡ 
ʚ ʥʝʛʦ ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʠʣ ʚʩʝ ʜʝʡʩʪʚʠʷ, ʩʦʛʣʘʩʥʦ ʠʟʣʦʞʝʥʥʳʤ ʫʩʣʦʚʠʷʤ: ʤʘʢʝʪ 
ʨʝʘʛʠʨʦʚʘʣ ʥʘ ʠʟʤʝʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ï ʦʩʪʘʥʘʚʣʠʚʘʣʩʷ ʠ ʠʟʜʘʚʘʣ ʟʚʫʢʦʚʦʡ ʩʠʛʥʘʣ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ʢʣʫʙʥʝʡ ʧʨʦʚʦʜʷʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʫʩʢʦʨʷʶʱʠʝ 
ʩʦʟʨʝʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʧʣʦʪʥʦʡ ʠ ʧʨʦʯʥʦʡ ʢʦʞʫʨʳ. ʊʘʢʠʭ 
ʧʨʠʝʤʦʚ ʥʝʩʢʦʣʴʢʦ. ʅʘʠʙʦʣʝʝ ʧʨʦʚʝʨʝʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ï ʩʢʘʰʠʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ 
ʙʦʪʚʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʢʨʘʪʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʢʣʫʙʥʠ ʧʨʦʜʫʢʪʦʚ ʘʩʩʠʤʠʣʷʮʠʠ ʠ ʚ ʪʦ 
ʞʝ ʚʨʝʤʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʩʦʟʨʝʚʘʥʠʷ ʢʣʫʙʥʝʡ ʠ ʦʧʨʦʙʢʦʚʝʥʠʶ ʢʦʞʫʨʳ. 
ʇʨʠʝʤ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʙʦʪʳ 
ʢʦʤʙʘʡʥʦʚ ʪʘʢʞʝ ʧʨʦʚʦʜʷʪ ʧʨʝʜʫʙʦʨʦʯʥʦʝ ʫʜʘʣʝʥʠʝ ʙʦʪʚʳ. ɿʜʦʨʦʚʫʶ ʙʦʪʚʫ ʥʘ 
ʫʯʘʩʪʢʘʭ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʫʜʘʣʷʶʪ ʥʝ ʨʘʥʝʝ ʯʝʤ ʟʘ 2-5 ʩʫʪʦʢ ʜʦ ʫʙʦʨʢʠ. 
ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʰʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʝ ʪʦʞʝ ʜʦʣʞʥʦ ʙʳʪʴ 
ʧʦʜʛʦʪʦʚʣʝʥʦ: ʩʢʦʰʝʥʘ ʙʦʪʚʘ ʠ ʫʩʪʘʥʦʚʣʝʥ ʥʝʙʦʣʴʰʦʡ ʟʘʙʦʨ. 

ʗ ʩʦʟʜʘʣ ʨʦʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ çɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʘʨʪʦʬʝʣʝʢʦʧʘʪʝʣʴè, ʢʦʪʦʨʳʡ 
ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʤʦʠʤ ʫʩʣʦʚʠʷʤ: ʦʥ, ʜʚʠʛʘʷʩʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ ʢʘʨʪʦʬʝʣʴʥʦʤʫ ʧʦʣʶ, 
ʧʦʤʦʛʘʝʪ ʣʶʜʷʤ ʚʳʢʘʧʳʚʘʪʴ ʢʘʨʪʦʬʝʣʴ ʠʟ ʟʝʤʣʠ. ɽʩʣʠ ʨʦʙʦʪ ʥʘʯʠʥʘʝʪ ʦʪʢʣʦʥʷʪʴʩʷ 
ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ï ʚʳʝʟʞʘʝʪ ʠʟ ʢʘʨʪʦʬʝʣʴʥʦʡ ʢʦʣʝʠ, ʪʦ ʩʘʤ ʚʳʨʘʚʥʠʚʘʝʪ 
ʩʚʦʸ ʜʚʠʞʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣ ʩʚʦʶ ʛʠʧʦʪʝʟʫ ʠ ʜʦʩʪʠʛ ʮʝʣʠ: ʩʦʟʜʘʣ 
ʤʘʢʝʪ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʘ LEGO MINDSTORMS EV3. ʗ 
ʚʳʧʦʣʥʠʣ ʚʩʝ ʟʘʜʘʯʠ: ʧʦʩʪʨʦʠʣ ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 
ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʤʘʢʝʪ ʨʦʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ; ʩʦʟʜʘʣ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʨʦʙʦʪʦʤ; ʧʨʦʚʝʣ ʠʩʧʳʪʘʥʠʷ ʤʘʢʝʪʘ ʨʦʙʦʪʘ; ʤʦʜʝʨʥʠʟʠʨʦʚʘʣ ʤʘʢʝʪ ʠ ʜʦʨʘʙʦʪʘʣ 
ʧʨʦʛʨʘʤʤʫ. 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʜʦʢʘʟʘʣ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʧʨʦʩʪʝʡʰʝʛʦ ʨʦʙʦʪʘ 
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ʩʚʦʠʤʠ ʨʫʢʘʤʠ ʜʣʷ ʧʦʤʦʱʠ ʯʝʣʦʚʝʢʫ, ʠʟʫʯʠʚ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʨʦʙʦʪʘ ʠ ʩʨʝʜʫ ʝʛʦ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʩ ʢʦʥʩʪʨʫʢʪʦʨʦʤ Mindstorms EV3 ʧʨʦʜʦʣʞʘʝʪʩʷ, ʷ 
ʟʘʥʠʤʘʶʩʴ ʩʙʦʨʢʦʡ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʨʦʙʦʪʦʚ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ 
ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʥʘʜʝʶʩʴ ʥʘ ʜʘʣʴʥʝʡʰʠʡ ʫʩʧʝʭ. 
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ʀɿʄɽʈʀʊɽʃʔ ʊɽʄʇɽʈɸʊʋʈʓ ʀ ɺʃɸɾʅʆʉʊʀ ʇʆʏɺʓ çHYDRO THRUSTè 

ʂʦʨʦʚʠʥ ɺʣʘʜʠʤʠʨ 

ʆʉʇ ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʃʠʧʝʮʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʠʛʦʨʴʝʚ ɸʥʜʨʝʡ ʉʝʨʛʝʝʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ  
ʦʙʨʘʟʦʚʘʥʠʷ ɻɸʋ ɼʇʆ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ çʀʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷè 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʘʜʦʚʦʜʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʪʦʯʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ 

ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʠʣʠ ʠʟʙʳʪʦʯʥʦʤʫ ʧʦʣʠʚʫ 
ʨʘʩʪʝʥʠʡ, ʫʭʫʜʰʝʥʠʶ ʠʭ ʩʦʩʪʦʷʥʠʷ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ [6]. 

ʅʝ ʧʝʨʚʦʝ ʩʪʦʣʝʪʠʝ ʯʝʣʦʚʝʢ ʟʘʥʠʤʘʝʪʩʷ ʟʝʤʣʝʜʝʣʠʝʤ, ʚʳʨʘʱʠʚʘʝʪ ʨʘʩʪʝʥʠʷ 
ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ, ʥʦ ʠ ʜʣʷ ʫʢʨʘʰʝʥʠʷ ʠʥʪʝʨʴʝʨʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʟʘ 
ʵʪʠ ʛʦʜʳ ʦʙʱʝʩʪʚʦ ʧʨʦʛʨʝʩʩʠʨʦʚʘʣʦ, ʦʪʢʨʳʚʘʣʦ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠ 
ʫʣʫʯʰʝʥʠʝ ʥʘʰʝʡ ʞʠʟʥʠ. ɹʝʟ ʚʥʠʤʘʥʠʷ ʥʝ ʦʩʪʘʣʦʩʴ ʩʘʜʦʚʦʜʩʪʚʦ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʤʳ ʤʦʞʝʤ ʥʘʩʯʠʪʘʪʴ 100, ʝʩʣʠ ʥʝ 1000 ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ, ʢʘʢ ʠʟʤʝʨʠʪʴ ʚʣʘʞʥʦʩʪʴ 
ʧʦʯʚʳ [7]. 

ʎʝʣʴ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʪʠʧʳ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʚ 
ʧʦʯʚʝ, ʥʘʡʪʠ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 
ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʜʣʷ ʫʭʦʜʘ ʟʘ ʣʶʙʳʤʠ 
ʨʘʩʪʝʥʠʷʤʠ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ, 
ʤʠʥʠʤʠʟʠʨʫʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʭʦʜʘ ʟʘ ʥʠʤʠ [1]. 

ʋʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʣʘʩʪʠʢʦʚʦʛʦ ʢʦʨʧʫʩʘ, ʢʦʪʦʨʳʡ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʚʣʘʛʠ ʠ ʧʳʣʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʛʝʨʤʝʪʠʯʥʦʩʪʠ. ɺʥʫʪʨʠ 
ʢʦʨʧʫʩʘ ʨʘʟʤʝʱʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʢʣʶʯʘʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ 
ʜʚʫʤʷ ʚʳʭʦʜʘʤʠ (ʜʣʷ ʧʠʪʘʥʠʷ ʠ ʟʘʛʨʫʟʢʠ ʧʨʦʛʨʘʤʤ) ʠ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʚʣʘʞʥʦʩʪʠ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʧʘʜʘʥʠʝ ʧʦʯʚʳ ʠʣʠ ʚʦʜʳ ʚʥʫʪʨʴ 
ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ñHydro Thrustò ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʳ ʠ 
ʢʦʥʪʨʦʣʷ ʧʦʣʠʚʦʤ ʨʘʩʪʝʥʠʡ [2]. ɺ ʦʩʥʦʚʝ ʫʩʪʨʦʡʩʪʚʘ ʣʝʞʠʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, 
ʢʦʪʦʨʳʡ ʧʦʜʢʣʶʯʝʥ ʢ ʚʘʰʝʡ ʠʥʪʝʨʥʝʪ-ʩʝʪʠ, ʦʙʨʘʙʘʪʳʚʘʷ ʜʘʥʥʳʝ, ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ 
Telegram-ʙʦʪʘ ʜʣʷ ʩʚʷʟʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʚʦʠʤ ʨʘʩʪʝʥʠʝʤ [3]. 
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ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʬʫʥʢʮʠʠ/ʢʦʤʘʥʜʳ Telegram-ʙʦʪʘ: 
/start ï ʟʘʧʫʩʢ/ʧʨʠʚʝʪʩʪʚʠʝ Telegram-ʙʦʪʘ. 
/commands ï ʧʦʢʘʟʘʪʴ ʢʦʤʘʥʜʳ Telegram-ʙʦʪʘ. 
/check_stats ï ʧʦʢʘʟʘʪʴ ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʥʠʷ ʧʦʯʚʳ. 
/new_data ï ʟʘʧʠʩʘʪʴ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʧʦʣʠʚʘ. 
/watering_time ï ʧʦʢʘʟʘʪʴ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʧʦʣʠʚʘ. 
/watering_times ï ʧʦʢʘʟʘʪʴ ʚʩʝ ʟʘʧʠʩʘʥʥʳʝ ʧʦʣʠʚʳ. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʪʘʢʠʝ ʧʫʥʢʪʳ, ʢʘʢ: 
1. ʀʟʫʯʝʥʠʝ ʚʠʜʦʚ ʧʦʯʚʳ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʝʝ ʧʦʢʘʟʘʪʝʣʝʡ. 
2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ IoT ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ [4]. 
3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʨʧʫʩʘ 

ʧʨʦʝʢʪʘ. 
4. ʉʦʟʜʘʥʠʝ Telegram-ʙʦʪʘ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ. 

ʇʨʦʝʢʪ "Hydro Thrust" ʘʢʪʫʘʣʝʥ ʠ ʚʦʩʪʨʝʙʦʚʘʥ ʙʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʨʝʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʱʝʩʪʚʦʤ. ʋʩʪʨʦʡʩʪʚʘ ʪʘʢʦʛʦ ʨʦʜʘ ʠʤʝʶʪ 
ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. Instructables: ʩʦʦʙʱʝʩʪʚʦ ʩ ʧʨʦʝʢʪʘʤʠ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʜʣʷ 
ʫʭʦʜʘ ʟʘ ʨʘʩʪʝʥʠʷʤʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
URL: instructables.com (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.02.2025). 

2. ɸʥʘʣʠʟʘʪʦʨʳ ʧʦʯʚʳ: ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ, ʚʠʜʳ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 
[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: priborufa.ru/stati/analizatory-pochvy-printsipy-raboty-vidy-
i-oblasti-primeneniya/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 04.02.2025). 

3. Universal-Arduino-Telegram-Bot: ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʙʣʠʦʪʝʢʠ 
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github.com/witnessmenow/Universal-Arduino-Telegram-Bot (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.02.2025). 

4. ʉʘʡʪ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʁʦʊʠʢ 32ɸ. [ʕʣʝʢʪʨʦʥʥʳʡʨʝʩʫʨʩ]. ï 
URL: iotik.ru/iotik32a/?ysclid=m759oexc044762319 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.02.2025). 

5. ʌʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 
azbyka.ru/garden/fizicheskie-i-himicheskie-svojstva-pochvy/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.02.2025). 

6. ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 
vavilovsar.ru/files/pages/22206/14692146714.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.02.2025). 

7. IEEE Xplore: ʥʘʫʯʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʩʪʘʪʴʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 
ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ IoT [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. ï URL: ieeexplore.ieee.org (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.02.2025). 
 
 
 

ʈʆɹʆʊ-ʋʇɸʂʆɺʑʀʂ ʇʆɼɸʈʂʆɺ 

ʃʘʙʫʥʠʥ ɺʣʘʜʠʩʣʘʚ  
ʆɻɸʆʋ çɻʫʙʝʨʥʘʪʦʨʩʢʠʡ ʉʚʝʪʣʝʥʩʢʠʡ ʣʠʮʝʡè, 8 ʢʣʘʩʩ, ɼʊ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɹʨʘʛʠʥ ʉ.ɺ., ʧʝʜʘʛʦʛ ɼʆ, ɼʊ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʊʦʤʩʢ 
e-mail: braginsv2@yandex.ru 

 
ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʥʣʘʡʥ-ʧʨʦʜʘʞ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʦʚ 

ʚʦʟʨʦʩʣʘ. ʋʧʘʢʦʚʢʘ ʧʦʜʘʨʢʦʚ ʚʨʫʯʥʫʶ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, 
ʦʩʦʙʝʥʥʦ ʚ ʧʨʘʟʜʥʠʯʥʳʝ ʩʝʟʦʥʳ. ʈʦʙʦʪʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ 
ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʫʣʫʯʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 
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https://www.vavilovsar.ru/files/pages/22206/14692146714.pdf
https://www.vavilovsar.ru/files/pages/22206/14692146714.pdf
https://ieeexplore.ieee.org/
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ʥʘʩʪʨʘʠʚʘʪʴ ʨʦʙʦʪʦʚ ʜʣʷ ʫʧʘʢʦʚʢʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ ʧʦʜʘʨʢʦʚ, ʯʪʦ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʧʦʜ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ. ʇʨʦʝʢʪ çʈʦʙʦʪ-ʫʧʘʢʦʚʱʠʢ 
ʧʦʜʘʨʢʦʚè ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʧʘʢʦʚʢʠ, ʯʪʦ 
ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʈʦʙʦʪ ʧʦʤʦʛʘʝʪ ʫʧʘʢʦʚʘʪʴ ʧʦʜʘʨʢʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʜʦ 10ʭ10ʭ10 ʩʤ. ɺʩʝ 
ʜʝʪʘʣʠ ʜʣʷ ʨʦʙʦʪʘ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʚ ʧʨʦʛʨʘʤʤʝ çʂʆʄʇɸʉ 3Dè ʠ ʥʘʧʝʯʘʪʘʥʳ ʥʘ 3D-
ʧʨʠʥʪʝʨʝ. ɺ ʨʦʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʵʣʝʢʪʨʦʥʠʢʘ çArduino Unoè, ʜʣʷ ʢʦʪʦʨʦʡ ʥʘʧʠʩʘʥ 
ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++. 

 
ʈʠʩʫʥʦʢ 1. ʄʦʜʝʣʠ ʯʘʩʪʝʡ ʢʦʨʧʫʩʘ 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʇʘʨʘʩʢʝʚʦʚ ɸ. ɺ., ʃʝʚʯʝʥʢʦ ɸ. ɺ. ʉʦʚʨʝʤʝʥʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʚ ʈʦʩʩʠʠ: 

ʨʝʘʣʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ (ʦʙʟʦʨ) //ʇʦʣʠʪʝʤʘʪʠʯʝʩʢʠʡ ʩʝʪʝʚʦʡ ʵʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯʥʳʡ 
ʞʫʨʥʘʣ ʂʫʙʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2014. ï ˉ. 104. ï ʉ. 
1680-1701. 

2. ʂʝʣʴʜʳʰʝʚ ɼ. ɸ., ʀʚʘʥʦʚ ʖ. ɺ., ʉʘʨʘʥʠʥ ɺ. ɸ. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʚ ʠʥʞʝʥʝʨʥʳʭ 
ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʝʢʪʘʭ. ï 2018. 
 
 
 

ʋʄʅʓʁ TELEGRAM-ɹʆʊ ɼʃʗ ʏʊɽʅʀʗ ʂʅʀɻ 

ʃʫʢʦʚʥʠʢʦʚ ʅʠʢʠʪʘ 
ʄɸʆʋ ʃʠʮʝʡ ʀɻʋ, ʄɹʋɼʆ çʎʝʥʪʨ ʜʝʪʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘè, 

8 ʢʣʘʩʩ, ʛ. ʀʨʢʫʪʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʊʨʳʢʦʚ ɻʝʨʤʘʥ ɻʝʥʥʘʜʴʝʚʠʯ, ʧʝʜʘʛʦʛ ɼʆ ʄɹʋɼʆ ʎɼʊʊ,  
ʉʝʤʝʥʝʡ ɽʣʝʥʘ ʀʥʥʦʢʝʥʪʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʄɸʆʋ ʃʠʮʝʡ ʀɻʋ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʙʣʘʛʦʜʘʨʷ 
ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʜʥʘʢʦ ʫ ʣʶʜʝʡ ʦʩʪʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʚʨʝʤʝʥʠ ʜʣʷ ʝʝ ʚʦʩʧʨʠʷʪʠʷ ʠ ʘʥʘʣʠʟʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ 
ʩʪʘʥʦʚʷʪʩʷ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, 
ʜʝʣʘʷ ʝʛʦ ʫʜʦʙʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 
ʫʤʥʦʛʦ Telegram-ʙʦʪʘ ʜʣʷ ʯʪʝʥʠʷ ʢʥʠʛ ʩ ʬʫʥʢʮʠʝʡ ʩʫʤʤʘʨʠʟʘʮʠʠ ʠ ʦʟʚʫʯʠʚʘʥʠʷ 
ʪʝʢʩʪʦʚ. 

ʊʝʣʝʛʨʘʤʤ-ʙʦʪʳ ʫʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ: ʦʪ ʫʧʨʘʚʣʝʥʠʷ 
ʣʠʯʥʳʤʠ ʬʠʥʘʥʩʘʤʠ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʭ 
ʧʦʪʝʥʮʠʘʣ ʚ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘ 
ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʩʢʨʳʪ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʦʪʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʪʝʢʩʪʳ, ʩʦʟʜʘʚʘʪʴ ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʟʚʫʯʠʚʘʪʴ ʝʛʦ, ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʧʨʦʩʪʠʪʴ ʞʠʟʥʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʧʦʟʚʦʣʷʷ ʠʤ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʧʦʣʫʯʘʪʴ 
ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʜʦʙʥʦʤ ʬʦʨʤʘʪʝ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʣʶʜʝʡ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʨʝʜʧʦʯʠʪʘʝʪ ʘʫʜʠʦʬʦʨʤʘʪ ʧʨʠ 
ʚʦʩʧʨʠʷʪʠʠ ʠʥʬʦʨʤʘʮʠʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʦʝʢʪ çʋʤʥʳʡ ʪʝʣʝʛʨʘʤʤ ʙʦʪ ʜʣʷ ʯʪʝʥʠʷ 
ʢʥʠʛè ʘʢʪʫʘʣʝʥ ʠ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʝʰʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 
ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʙʱʝʩʪʚʘ ʠ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʨʦʙʣʝʤʘ: ɹʦʪ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʯʠʪʘʶʱʝʡ ʤʦʣʦʜʸʞʠ ʠʟ-
ʟʘ ʥʝʭʚʘʪʢʠ ʚʨʝʤʝʥʠ ʥʘ ʯʪʝʥʠʝ, ʫʧʨʦʱʘʷ ʚʦʩʧʨʠʷʪʠʝ ʩʣʦʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ 
ʧʨʝʜʦʩʪʘʚʣʷʷ ʢʨʘʪʢʠʝ ʠʟʣʦʞʝʥʠʷ ʢʥʠʛ. ʆʥ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, 
ʧʨʝʜʣʘʛʘʷ ʫʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʟʘʤʝʪʦʢ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʪ 
ʘʜʘʧʪʠʨʫʝʪʩʷ ʧʦʜ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʜʜʝʨʞʠʚʘʷ 
ʤʦʪʠʚʘʮʠʶ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʝ. 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣ ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ 
ʅɸʌʀ ʚ ʧʘʨʪʥʝʨʩʪʚʝ ʩ ʀʥʩʪʠʪʫʪʦʤ ʠʟʫʯʝʥʠʷ ʜʝʪʩʪʚʘ, ʩʝʤʴʠ ʠ ʚʦʩʧʠʪʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 
ʘʢʘʜʝʤʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʞʝ ʚʩʝʛʦ ʯʠʪʘʶʪ ʢʥʠʛʠ ʦʧʨʦʰʝʥʥʳʝ ʚ ʚʦʟʨʘʩʪʝ 14ï17 ʣʝʪ: 
40% ʚʦʦʙʱʝ ʥʝ ʣʶʙʷʪ ʯʠʪʘʪʴ. ɼʚʝ ʪʨʝʪʠ ʤʦʣʦʜʝʞʠ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 14 ʜʦ 35 ʣʝʪ ʯʠʪʘʶʪ 
ʢʥʠʛʠ ʠʥʦʛʜʘ, ʪʘʢʠʭ ʥʘʙʨʘʣʦʩʴ 67%; 33% ʦʙʨʘʱʘʶʪʩʷ ʢ ʣʠʪʝʨʘʪʫʨʝ ʯʨʝʟʚʳʯʘʡʥʦ 
ʨʝʜʢʦ ʣʠʙʦ ʥʝ ʯʠʪʘʶʪ ʚʦʦʙʱʝ. 

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʢʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʪʝʢʩʪʦʚʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʯʝʨʝʟ ʤʝʩʩʝʥʜʞʝʨ 
Telegram. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʯʪʝʥʠʷ. 
2. ʇʨʦʚʝʩʪʠ ʦʧʨʦʩ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʥʝʚʳʩʦʢʦʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʯʪʝʥʠʠ. 
3. ʈʘʟʨʘʙʦʪʘʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʣʝʛʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʦʪʦʤ ʜʣʷ ʧʦʠʩʢʘ, ʚʳʙʦʨʘ ʠ ʟʘʛʨʫʟʢʠ ʢʥʠʛ. 
4. ʈʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʩʦʟʜʘʥʠʷ 

ʢʨʘʪʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʘ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʙʳʩʪʨʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 
ʦʩʥʦʚʥʳʤʠ ʠʜʝʷʤʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

5. ʀʥʪʝʛʨʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʚ ʨʝʯʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʣʫʰʘʪʴ ʢʥʠʛʠ ʚ ʘʫʜʠʦʬʦʨʤʘʪʝ. 

6. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʝʨʚʫʶ ʚʝʨʩʠʶ ʧʨʦʜʫʢʪʘ. 
7. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʦʚ. 

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʥʝʜʨʝʥʠʝ ʙʦʪʘ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 
ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʠʷʪʠʷ ʠ ʫʩʚʦʝʥʠʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʜʝʣʘʚ ʝʛʦ ʙʦʣʝʝ ʫʜʦʙʥʳʤ, 
ʙʳʩʪʨʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 
ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ; ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ; ʵʢʩʧʝʨʠʤʝʥʪ; ʦʧʨʦʩ; 
ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝ; ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʇʦʠʩʢ ʠ ʘʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʪ ʧʦʜʪʚʝʨʜʠʪʴ ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʪʴ ʚʳʙʨʘʥʥʫʶ 
ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʫ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʧʫʪʠ ʨʝʰʝʥʠʷ. ʆʧʨʦʩ 
ʦʙʦʟʥʘʯʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʚʘʞʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʬʫʥʢʮʠʠ ʙʫʜʫʱʝʛʦ ʙʦʪʘ. ɸ 
ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʙʦʪʘ, ʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʧʦʟʚʦʣʷʪ 
ʩʦʟʜʘʪʴ ʧʨʦʜʫʢʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʨʝʙʫʝʤʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ. 

ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʵʪʘʧʳ: 

1. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ (ʥʦʷʙʨʴ 2024) 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ: ʉʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʦʪʫ, ʚʢʣʶʯʘʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. 

¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ: ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʢʦʥʢʫʨʝʥʪʦʚ, 
ʠʟʫʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 
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¶ ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʡ: ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 
ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ (ʥʘʧʨʠʤʝʨ, Python, Flask, Telegram Bot 
API, ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ). 

2. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ. ʇʝʨʚʳʡ ʵʪʘʧ (ʥʦʷʙʨʴ 2024 ï ʷʥʚʘʨʴ 2025) 

¶ ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ: ʈʘʟʨʘʙʦʪʢʘ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʙʦʪʘ, 
ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʜʫʣʝʡ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [1]. 

¶ ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ: ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʩʫʤʤʘʨʠʟʘʮʠʠ ʪʝʢʩʪʦʚ ʠ 
ʩʠʥʪʝʟʘ ʨʝʯʠ. 

¶ ʈʝʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ 
¶ ʀʥʪʝʛʨʘʮʠʷ ʩ Telegram 
3. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ (ʷʥʚʘʨʴ 2025) 
¶ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ: ʇʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʚʩʝʭ 
ʬʫʥʢʮʠʡ ʙʦʪʘ. 

4. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ. ɺʪʦʨʦʡ ʵʪʘʧ (ʬʝʚʨʘʣʴ-ʘʧʨʝʣʴ 2025) 
¶ ɼʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ; 
¶ ɺʥʝʜʨʝʥʠʝ ʀʀ; 
¶ ɼʦʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ. 
5. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ (ʘʧʨʝʣʴ ï ʤʘʡ 2025) 

¶ ʅʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ: ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʦʪʘ ʧʨʠ ʙʦʣʴʰʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʟʘʧʨʦʩʦʚ. 

¶ ʖʟʘʙʠʣʠʪʠ-ʪʝʩʪʠʨʦʚʘʥʠʝ: ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʦʚ ʩ ʨʝʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 
ʜʣʷ ʦʮʝʥʢʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 
 
ʇʣʘʥʳ ʥʘ ʙʫʜʫʱʝʝ (2025-2026 ʛʛ): 
1. ɿʘʧʫʩʢ ʠ ʧʦʜʜʝʨʞʢʘ 

¶ ɿʘʧʫʩʢ ʙʦʪʘ: ʇʫʙʣʠʢʘʮʠʷ ʙʦʪʘ ʚ Telegram ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

¶ ʄʦʥʠʪʦʨʠʥʛ: ʇʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʳ ʙʦʪʘ, ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ ʠ 
ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

¶ ʆʙʥʦʚʣʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ: ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʠ ʠʩʧʨʘʚʣʝʥʠʝ 
ʚʳʷʚʣʝʥʥʳʭ ʦʰʠʙʦʢ. 

2. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ  
¶ ʉʦʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ: ʇʦʜʛʦʪʦʚʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, 
ʦʧʠʩʳʚʘʶʱʝʡ ʘʨʭʠʪʝʢʪʫʨʫ, ʬʫʥʢʮʠʦʥʘʣ ʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʙʦʪʘ. 

¶ ʈʫʢʦʚʦʜʩʪʚʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: ʈʘʟʨʘʙʦʪʢʘ ʨʫʢʦʚʦʜʩʪʚ ʠ FAQ ʜʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

3. ʇʨʝʟʝʥʪʘʮʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʝ  
¶ ʇʨʝʟʝʥʪʘʮʠʷ ʧʨʦʝʢʪʘ: ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʭʘʢʘʪʦʥʘʭ 
ʠʣʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

¶ ʇʨʦʜʚʠʞʝʥʠʝ: ʈʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʦʪʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, 
ʬʦʨʫʤʘʭ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʘʭ. 

ɼʘʥʥʳʡ ʧʣʘʥ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʝʥ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, 
ʫʯʠʪʳʚʘʝʪ ʚʩʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ. 

ʗ ʩʦʧʦʩʪʘʚʠʣ ʬʫʥʢʮʠʦʥʘʣ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʙʦʪʦʚ ʜʣʷ ʯʪʝʥʠʷ ʢʥʠʛ ʠ ʩʜʝʣʘʣ 
ʚʳʚʦʜ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʦʞʥʦ 
ʚʳʜʝʣʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, @GetTGReviewBot ʨʝʘʛʠʨʫʝʪ ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 
ʧʨʝʜʣʘʛʘʷ ʧʦʤʦʱʴ ʠ ʠʥʬʦʨʤʘʮʠʶ, ʚ ʥʸʤ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʩʢʘʪʴ ʢʥʠʛʠ ʧʦ 
ʥʘʟʚʘʥʠʶ, ʘʚʪʦʨʫ ʠʣʠ ʞʘʥʨʫ; ʧʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʢʥʠʛʠ ʙʦʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʨʘʪʢʫʶ 
ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʝʡ, ʚʢʣʶʯʘʷ ʦʙʣʦʞʢʫ, ʘʚʪʦʨʘ, ʛʦʜ ʠʟʜʘʥʠʷ ʠ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ; ʘ ʪʘʢʞʝ 
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ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʳʜʫʱʠʭ ʟʘʧʨʦʩʦʚ ʙʦʪ ʧʨʝʜʣʘʛʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʜʨʫʛʠʤ ʢʥʠʛʘʤ, 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

@BookSummaryBot ʩʦʟʜʘʝʪ ʢʨʘʪʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʥʠʛ ʥʘ ʦʩʥʦʚʝ ʚʚʝʜʝʥʥʦʛʦ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘʟʚʘʥʠʷ ʠʣʠ ISBN-ʢʦʜʘ; ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʘʥʛʣʠʡʩʢʠʡ, ʨʫʩʩʢʠʡ ʠ 
ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʷʟʳʢʠ; ʚʦʟʤʦʞʝʥ ʚʳʚʦʜ ʩʫʤʤʘʨʠʟʦʚʘʥʥʦʛʦ ʪʝʢʩʪʘ ʚ ʚʠʜʝ ʛʦʣʦʩʦʚʦʛʦ 
ʩʦʦʙʱʝʥʠʷ. 

@AudioBooksBot ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʫʜʠʦʚʝʨʩʠʠ ʢʥʠʛ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʣʫʰʘʪʴ 
ʧʨʷʤʦ ʚ Telegram; ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʢʘʪʘʣʦʛ ʘʫʜʠʦʢʥʠʛ ʥʘ ʨʘʟʥʳʭ ʷʟʳʢʘʭ; ʧʦʣʴʟʦʚʘʪʝʣʠ 
ʤʦʛʫʪ ʩʪʘʚʠʪʴ ʢʥʠʛʫ ʥʘ ʧʘʫʟʫ, ʧʝʨʝʤʘʪʳʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʩʢʦʨʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. 

@SmartReaderBot ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ ʠ ʯʠʪʘʪʴ ʠʭ ʧʨʷʤʦ ʚ 
Telegram; ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʦʛʣʘʚʣʝʥʠʝ ʢʥʠʛʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 
ʟʘʢʣʘʜʢʠ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʥʫʞʥʳʤ ʤʝʩʪʘʤ; ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʘʚʣʷʪʴ 
ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʟʘʤʝʪʢʠ ʢ ʧʨʦʯʠʪʘʥʥʦʤʫ ʪʝʢʩʪʫ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʰʝ ʙʦʪʳ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ 
ʥʠʭ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʷʭ: ʧʦʠʩʢʝ ʢʥʠʛ, ʩʫʤʤʘʨʠʟʘʮʠʠ, 
ʦʟʚʫʯʠʚʘʥʠʠ ʠʣʠ ʯʪʝʥʠʠ. ʆʜʥʘʢʦ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʦʙʲʝʜʠʥʷʝʪ ʚʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʚ 
ʦʜʥʦʤ ʨʝʰʝʥʠʠ. ʀʤʝʥʥʦ ʵʪʫ ʥʠʰʫ ʤʦʞʝʪ ʟʘʥʷʪʴ ʤʦʡ ʧʨʦʝʢʪ çʋʤʥʳʡ ʪʝʣʝʛʨʘʤʤ-ʙʦʪ 
ʜʣʷ ʯʪʝʥʠʷ ʢʥʠʛè, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʙʦʪʝ ʩ ʢʥʠʛʘʤʠ ʠ 
ʪʝʢʩʪʘʤʠ. 

ʇʨʦʚʝʜʝʥʠʝ ʦʧʨʦʩʘ ʧʦ ʪʝʤʝ çʊʨʫʜʥʦʩʪʠ ʜʣʷ ʯʪʝʥʠʷ ʠ Telegram-ʙʦʪè ʧʦʟʚʦʣʠʣʦ 
ʤʥʝ ʩʦʙʨʘʪʴ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʦʞʠʜʘʥʠʷʭ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 
ɺʦʪ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʦʧʨʦʩʘ: 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: ʐʢʦʣʴʥʠʢʠ, ʫʯʠʪʝʣʷ, ʩʪʫʜʝʥʪʳ, ʣʶʙʠʪʝʣʠ ʯʪʝʥʠʷ. 

ʈʘʟʤʝʨ ʚʳʙʦʨʢʠ: 200 ʯʝʣʦʚʝʢ. 

ʌʦʨʤʘʪ ʦʧʨʦʩʘ: ʆʥʣʘʡʥ-ʦʧʨʦʩʥʠʢ (ʗʥʜʝʢʩ-ʬʦʨʤʳ), ʟʘʢʨʳʪʳʝ ʠ ʦʪʢʨʳʪʳʝ ʚʦʧʨʦʩʳ. 
 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 

1. ʇʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʠ ʯʪʝʥʠʠ: 
¶ ʉʣʦʞʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ (75%). 
¶ ʅʝʜʦʩʪʘʪʦʢ ʚʨʝʤʝʥʠ ʥʘ ʯʪʝʥʠʝ (65%). 
¶ ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʦʟʚʫʯʠʚʘʥʠʷ ʪʝʢʩʪʦʚ (50%). 
¶ ʉʣʦʞʥʦʩʪʴ ʚ ʥʘʭʦʞʜʝʥʠʠ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʟʘʧʨʦʩʫ (46%) 

2. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʢʦʥʪʝʥʪʘ: 
¶ ʂʥʠʛʠ (90%). 
¶ ʅʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʜʦʢʣʘʜʳ (60%). 
¶ ʋʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ (55%). 
¶ ʅʦʚʦʩʪʠ ʠ ʙʣʦʛʠ (40%). 

3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʙʦʪʝ: 
¶ 85% ʨʝʩʧʦʥʜʝʥʪʦʚ ʚʳʨʘʟʠʣʠ ʠʥʪʝʨʝʩ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʦʪʘ ʜʣʷ ʯʪʝʥʠʷ ʢʥʠʛ 
ʩ ʬʫʥʢʮʠʷʤʠ ʩʫʤʤʘʨʠʟʘʮʠʠ ʠ ʦʟʚʫʯʠʚʘʥʠʷ. 

¶ 15% ʫʢʘʟʘʣʠ, ʯʪʦ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʩʝʨʚʠʩʳ, ʥʦ ʭʦʪʝʣʠ ʙʳ 
ʚʠʜʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

4. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 
¶ ʉʫʤʤʘʨʠʟʘʮʠʷ ʪʝʢʩʪʦʚ: 90% ʦʪʤʝʪʠʣʠ ʚʘʞʥʦʩʪʴ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ 
ʦʥʘ ʧʦʤʦʛʘʝʪ ʙʳʩʪʨʦ ʧʦʥʷʪʴ ʩʫʪʴ ʢʥʠʛʠ ʠʣʠ ʩʪʘʪʴʠ. 

¶ ʆʟʚʫʯʠʚʘʥʠʝ ʪʝʢʩʪʦʚ: 80% ʩʯʠʪʘʶʪ ʵʪʫ ʬʫʥʢʮʠʶ ʧʦʣʝʟʥʦʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ 
ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʢʥʠʛ ʚ ʧʫʪʠ ʠʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʟʘʜʘʯ. 

¶ ʋʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ: 95% ʧʦʜʯʝʨʢʥʫʣʠ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʩʪʦʪʳ ʠ 
ʠʥʪʫʠʪʠʚʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ. 

¶ ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʥʘʩʪʨʦʝʢ: 70% ʭʦʪʷʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ 
ʩʢʦʨʦʩʪʴ ʯʪʝʥʠʷ, ʛʦʣʦʩ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. 

5. ɾʝʣʘʝʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ: 



117 

 

¶ ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʛʨʝʩʩʘ ʯʪʝʥʠʷ (85%). 
¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ (75%). 
¶ ɺʦʟʤʦʞʥʦʩʪʴ ʜʝʣʠʪʴʩʷ ʚʳʜʝʨʞʢʘʤʠ ʠʟ ʢʥʠʛ ʩ ʜʨʫʟʴʷʤʠ (60%). 
¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ (45%). 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʥʦʡ ʫʤʥʦʛʦ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ ʜʣʷ ʯʪʝʥʠʷ ʢʥʠʛ ʩ ʬʫʥʢʮʠʷʤʠ 
ʩʫʤʤʘʨʠʟʘʮʠʠ [4] ʠ ʦʟʚʫʯʠʚʘʥʠʷ ʪʝʢʩʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦʜʯʝʨʢʠʚʘʶʪ 
ʚʘʞʥʦʩʪʴ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʟʚʫʯʠʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 
ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʥʘʩʪʨʦʝʢ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʛʨʝʩʩʘ ʯʪʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʸʪ ʧʝʨʚʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ. ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʤʦʝʛʦ 
ʧʨʦʝʢʪʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʪʝʡ: ʩʦʙʩʪʚʝʥʥʦ, Telegram-ʙʦʪ 
[5], ʩʫʤʤʘʨʠʟʘʮʠʷ, ʙʘʟʘ ʜʘʥʥʳʭ (ʧʦʢʘ ʣʦʢʘʣʴʥʘʷ), ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʛʦʣʦʩʦʚʦʝ 
ʦʟʚʫʯʠʚʘʥʠʝ ʪʝʢʩʪʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʥʘʭʦʜʠʪʩʷ ʨʘʩʰʠʨʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, 
ʤʥʦʛʦʷʟʳʯʥʦʩʪʴ ʠ ʚʥʝʜʨʝʥʠʝ ʀʀ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʀ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʡ 
ʧʦʜʜʝʨʞʢʝ [2,3]. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʪʧʨʘʚʣʷʪʴ ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ (.txt 
ʬʘʡʣʳ) ʠ ʟʘʪʝʤ ʩʞʠʤʘʪʴ ʠʭ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʩʫʤʤʘʨʠʟʘʮʠʠ (Kullback-
Leibler Divergence, LexRank, TextRank, Luhn, Latent Semantic Analysis). ʂʘʞʜʘʷ ʤʦʜʝʣʴ 
ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʯʘʩʪʝʡ ʪʝʢʩʪʘ ʧʨʠ 
ʩʦʟʜʘʥʠʠ ʢʨʘʪʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ: ɺʩʝ ʦʥʠ ʧʨʝʩʣʝʜʫʶʪ ʦʜʥʫ ʮʝʣʴ ï ʩʦʟʜʘʪʴ ʩʞʘʪʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʢʩʪʘ, ʩʦʭʨʘʥʷʷ ʢʣʶʯʝʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʜʝʣʘʶʪ ʵʪʦ ʨʘʟʥʳʤʠ 
ʩʧʦʩʦʙʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʜʘ: 

1. ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʙʦʪʘ: ʉʦʟʜʘʝʪʩʷ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ `telebot.TeleBot`, ʢʦʪʦʨʦʤʫ 
ʧʝʨʝʜʘʝʪʩʷ ʪʦʢʝʥ ʜʦʩʪʫʧʘ. 

2. ʆʙʨʘʙʦʪʢʘ ʢʦʤʘʥʜ: ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʘʥʜʳ `/start`, ʢʦʪʦʨʘʷ ʟʘʧʫʩʢʘʝʪ ʙʦʪʘ. 

3. ɿʘʛʨʫʟʢʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ: ʦʙʨʘʙʦʪʯʠʢ ʩʦʦʙʱʝʥʠʡ ʪʠʧʘ 
`content_types=['document']` ʟʘʛʨʫʞʘʝʪ ʦʪʧʨʘʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ .txt-ʬʘʡʣʳ, 
ʩʦʭʨʘʥʷʝʪ ʠʭ ʣʦʢʘʣʴʥʦ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʪʦʜʘ 
ʩʞʘʪʠʷ. 

4. ʄʝʪʦʜʳ ʩʞʘʪʠʷ: ʂʘʞʜʳʡ ʤʝʪʦʜ ʩʞʘʪʠʷ ʠʤʝʝʪ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ, 
ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʣʦʞʝʥʠʡ, ʥʘ ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʩʦʢʨʘʪʠʪʴ ʪʝʢʩʪ, ʠ ʩʘʤ 
ʪʝʢʩʪ. ʈʝʟʫʣʴʪʘʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʬʘʡʣ `result.txt`. 

5. ɻʝʥʝʨʘʮʠʷ ʘʫʜʠʦʬʘʡʣʘ: ʊʝʢʩʪ ʠʟ `result.txt` ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʘʫʜʠʦʬʘʡʣ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ `gTTS`, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʫʥʠʢʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ 
ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʢʥʠʛʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ Telegram-ʙʦʪʘ. ʆʩʥʦʚʥʘʷ 
ʮʝʣʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʧʦʩʦʙʥʦʛʦ 
ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʠʪʘʪʝʣʷ, ʩʪʨʝʤʷʱʝʛʦʩʷ ʵʬʬʝʢʪʠʚʥʦ 
ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʚʨʝʤʝʥʝʤ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʣʠʪʝʨʘʪʫʨʝ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʠ ʚ ʣʶʙʦʝ 
ʚʨʝʤʷ. 

ʇʨʦʝʢʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ 
ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʣʘʥʠʨʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʫʣʫʯʰʝʥʠʡ: 

1. ʅʘʩʪʨʦʡʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʧʨʝʜʦʩʪʘʚʠʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 
ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʪʘ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʥʘʩʪʨʘʠʚʘʪʴ 
ʰʨʠʬʪ, ʨʘʟʤʝʨ ʪʝʢʩʪʘ, ʬʦʥ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʠʩʪʦʨʠʶ ʩʚʦʠʭ 
ʜʝʡʩʪʚʠʡ ʠ ʦʪʤʝʯʘʪʴ ʧʦʥʨʘʚʠʚʰʠʝʩʷ ʬʨʘʛʤʝʥʪʳ. 

2. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠ ʧʦʜʜʝʨʞʢʘ. ɺʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʟʚʦʣʠʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʦ ʢʥʠʛʘʭ, ʩʦʦʙʱʘʪʴ ʦʙ ʦʰʠʙʢʘʭ ʠ 
ʧʨʝʜʣʘʛʘʪʴ ʫʣʫʯʰʝʥʠʷ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʩʪʦʷʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʣʘʪʬʦʨʤʳ 
ʠ ʫʣʫʯʰʝʥʠʶ ʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. 
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3. ʋʣʫʯʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʩʫʤʤʘʨʠʟʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʠ ʨʝʣʝʚʘʥʪʥʳʝ ʘʥʥʦʪʘʮʠʠ. 

4. ʀʥʪʝʛʨʘʮʠʷ ʩ ʚʥʝʰʥʠʤʠ ʩʝʨʚʠʩʘʤʠ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ 
ʙʠʙʣʠʦʪʝʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʦʩʪʫʧʥʳʭ ʢʥʠʛ. 

5. ʈʝʢʦʤʝʥʜʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʦʪ 
ʩʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʦʚʳʰʘʷ ʠʭ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʠ 
ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ. 

ʗ ʩʯʠʪʘʶ, ʯʪʦ ʤʦʡ ʧʨʦʝʢʪ ʧʨʝʜʣʘʛʘʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 
ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʯʪʝʥʠʷ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʣʶʙʠʪʝʣʝʡ 
ʣʠʪʝʨʘʪʫʨʳ ʠ ʚʩʝʭ, ʢʪʦ ʩʪʨʝʤʠʪʩʷ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʨʘʙʦʪʢʠ ʷ ʧʣʘʥʠʨʫʶ 
ʧʦʣʫʯʠʪʴ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʷʭ ʦʪ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʦ ʢʦʤʤʝʨʯʝʩʢʦʡ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʄʘʢʛʨʝʛʦʨ ɼʞ., ʃʠ ɹ. çʈʘʟʨʘʙʦʪʢʘ ʯʘʪ-ʙʦʪʦʚ ʥʘ Pythonè. ʉʇʙ.: ʇʠʪʝʨ, 2020. 
2. ʇʝʪʨʦʚ ɸ.ɺ. çʇʨʠʤʝʥʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʦʟʜʘʥʠʠ ʯʘʪ-ʙʦʪʦʚè. 

ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩʝʨʠʷ çʂʦʤʧʴʶʪʝʨʥʳʝ ʥʘʫʢʠè, ˉ3, 2019. 
3. ʈʘʩʩʝʣ ʉ., ʅʦʨʚʠʛ ʇ. çʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ: ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜè. ʄ.: 

ɺʠʣʴʷʤʩ, 2018. 
4. ʉʠʜʦʨʦʚ ʆ.ʅ. çʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʨʝʯʠè. ʊʨʫʜʳ ʢʦʥʬʝʨʝʥʮʠʠ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠè, 2018. 
5. ʆʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ Telegram Bot API. URL: 

https://core.telegram.org/bots/api. 
 
 
 
 

CAREERBOT 

ʄʝʥʴʱʠʢʦʚʘ ɼʘʨʴʷ 
ʆɻɹʆʋ ʊʦʤʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʣʠʮʝʡ, 8 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʐʠʧʫʥʦʚ ɽʚʛʝʥʠʡ ɽʚʛʝʥʴʝʚʠʯ ʄʝʥʴʱʠʢʦʚ ʀʚʘʥ ʀʣʴʠʯ 

 
ɺʚʝʜʝʥʠʝ 

ɺ ʞʠʟʥʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘʩʪʫʧʘʝʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ, ʛʜʝ 

ʧʨʦʜʦʣʞʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ ʢʫʜʘ ʧʦʡʪʠ ʨʘʙʦʪʘʪʴ, ʚʳʙʨʘʪʴ ʧʨʦʬʝʩʩʠʶ, ʢʦʪʦʨʘʷ 

ʦʧʨʝʜʝʣʠʪ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ. ʗ ʚʠʞʫ ʠ ʩʣʳʰʫ, ʢʘʢ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʠ ʤʦʝʛʦ ʣʠʮʝʷ 

ʦʙʩʫʞʜʘʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʙʦʨ ʧʨʦʬʝʩʩʠʡ ʜʣʷ ʩʝʙʷ, ʧʨʦʠʩʭʦʜʷʪ ʩʧʦʨʳ ʠ ʛʨʦʤʢʠʝ 

ʜʠʘʣʦʛʠ, ʥʝʢʦʪʦʨʳʝ ʤʦʣʯʘʣʠʚʦ ʞʜʫʪ, ʢʦʛʜʘ ʧʨʠʜʝʪ ʤʳʩʣʴ ʦ ʚʳʙʦʨʝ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʠ. 

ʄʥʝ ʪʘʢʞʝ ʧʨʝʜʩʪʦʠʪ ʚʳʙʦʨ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʡʥʦʡ ʧʨʦʬʝʩʩʠʠ, 

ʢʦʪʦʨʘʷ ʤʥʝ ʙʦʣʝʝ ʚʩʝʛʦ ʧʦʜʦʡʜʝʪ. 

 
ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʇʨʦʙʣʝʤʘ ʠ ʮʝʣʴ. ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʨʷʜʢʘ 40 ʪʳʩ. ʧʨʦʬʝʩʩʠʡ ʠ ʢʘʞʜʳʡ ʛʦʜ, 

ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʢʦʣʦ 30% ʧʦʜʨʦʩʪʢʦʚ 13-17 ʣʝʪ ʥʝ ʟʥʘʶʪ ʢʝʤ ʦʥʠ 

ʭʦʪʷʪ ʙʳʪʴ ʚ ʙʫʜʫʱʝʤ. ʀ ʦʢʦʣʦ 15% ʚʳʙʠʨʘʶʪ ʪʫ ʧʨʦʬʝʩʩʠʶ, ʢʦʪʦʨʘʷ ʠʤ ʥʝ ʥʨʘʚʠʪʩʷ, 

ʠ ʦʥʘ ʠʤ ʥʝ ʠʥʪʝʨʝʩʥʘ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʝ 

ʩʤʦʞʝʪ ʥʘʡʪʠ ʩʚʦʸ ʤʝʩʪʦ ʚ ʦʙʱʝʩʪʚʝ ʠ ʦʪʯʘʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʙʣʝʤʘʤ. ʗ ʫʯʫʩʴ ʚ 8 ʢʣʘʩʩʝ ʠ ʪʦʞʝ ʟʘʜʫʤʳʚʘʶʩʴ ʦ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ, ʢʦʪʦʨʘʷ ʤʥʝ 

ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʘ, ʙʫʜʝʪ ʚʜʦʭʥʦʚʣʷʪʴ ʤʝʥʷ ʠ ʢʦʥʝʯʥʦ ʞʝ ʧʨʠʥʦʩʠʪʴ ʜʦʭʦʜ. ʕʪʦ 
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ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ ʤʦʝʛʦ ʧʨʦʝʢʪʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʷ ʟʘʭʦʪʝʣʘ ʩʜʝʣʘʪʴ ʠʥʩʪʨʫʤʝʥʪ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

ʢʦʪʦʨʦʛʦ, ʙʳʣʦ ʙʳ ʦʙʣʝʛʯʠʪʴ ʚʳʙʦʨ ʙʫʜʫʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʤʦʣʦʜʝʞʠ. ʀʜʝʷ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʪʴ ʪʝʣʝʛʨʘʤʤ-ʙʦʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʧʦ ʦʪʚʝʪʘʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʪʧʨʘʚʣʷʪʴ ʩʦʦʙʱʝʥʠʷ 

ʩ ʧʨʦʬʝʩʩʠʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʜʦʡʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʪʝʩʪʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʥʘ ʦʩʥʦʚʝ, ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʦʪʧʨʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʧʨʦʬʝʩʩʠʠ, ʧʦʜʭʦʜʷʱʠʝ ʫʯʘʩʪʥʠʢʫ ʦʧʨʦʩʘ. 

ɿʘʜʘʯʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʨʦʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ: 

1. ʅʘʡʪʠ ʥʘʩʪʘʚʥʠʢʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʨʦʝʢʪʘ. 

2. ʀʟʫʯʠʪʴ ʦʙʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʤʦʣʦʜʝʞʠ, 

ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʚʦʸʤ ʧʨʦʝʢʪʝ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʪʝʩʪ-ʦʧʨʦʩ ʜʣʷ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ. 

3. ʇʦʥʷʪʴ ʢʘʢʦʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʣʝʛʨʘʤʤ-

ʙʦʪʘ ʠ ʠʟʫʯʠʪʴ ʝʛʦ. 

4. ʅʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʨʘʙʦʪʳ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ. 
5. ʈʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʣʦʛʦʪʠʧ, ʫʢʨʘʩʠʪʴ ʪʝʣʝʛʨʘʤʤ-ʙʦʪ. 
6. ʊʝʩʪʠʨʦʚʘʪʴ ʪʝʣʝʛʨʘʤʤ-ʙʦʪ, ʩʦʙʠʨʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʙʦʪʘ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ. 

ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ: 
ʰʢʦʣʴʥʠʢʠ 13-17 ʣʝʪ, ʨʦʜʠʪʝʣʠ ʵʪʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʨʠʪʝʨʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1. ʂʨʠʪʝʨʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ 

ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ 
ʩʪʦʨʦʥʳ 

ʂʨʠʪʝʨʠʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʐʢʦʣʴʥʠʢʠ  
13-17 ʣʝʪ 

ʇʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ʃʝʛʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ ʇʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʀʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʈʦʜʠʪʝʣʠ 
ʰʢʦʣʴʥʠʢʦʚ 

ʇʦʚʳʰʝʥʠʝ ʦʩʦʟʥʘʥʥʦʩʪʠ 
ʧʦʜʨʦʩʪʢʦʚ ʚ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ 
ʠ ʩʪʠʤʫʣ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ 

ʄʦʪʠʚʘʮʠʷ, 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ 
ʩʘʤʦʨʘʟʚʠʪʠʶ 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 
ʦʨʛʘʥʠʟʘʮʠʠ 

ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ 
ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩ 

ʫʯʝʥʠʢʘʤʠ 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ 
ʪʝʣʝʛʨʘʤʤ- ʙʦʪʘ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ 

ʇʦʚʳʰʝʥʠʝ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ 

ɹʘʟʘ ʧʨʦʬʝʩʩʠʡ  
ʩʦʦʪʚʝʪʩʪʚʫʝʪ  

ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʘʣʠʷʤ 

ɸʫʜʠʪʦʨʠʷ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʪʫʜʝʥʪʦʚ 

ʈʝʢʣʘʤʘ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ 

 
ɹʶʜʞʝʪ 

ɼʣ ̫ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯ ʧʨʦʝʢʪʘ ʤʥʝ ʪʨʝʙʫʝʪʩʷ: 

¶ ʥʦʫʪʙʫʢ ï ʠʤʝʝʪʩʷ ʚ ʥʘʣʠʯʠʠ. 
¶ ʦʙʫʯʘʶʱʠʡ ʢʫʨʩ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ï ʚ ʥʘʣʠʯʠʠ. 
¶ ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʣʦʛʦʪʠʧʘ ï ʚ ʥʘʣʠʯʠʠ. 

¶ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ - 300 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ. 



120 

 

ʀʪʦʛʦ ʙʶʜʞʝʪ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ï 300 ʨʫʙʣʝʡ ʚ ʤʝʩʷʮ. 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʢʘʟʯʠʢʠ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʢʘʟʯʠʢʠ ʧʨʦʝʢʪʘ 

 

ɸʥʘʣʦʛʠ 
ʗ ʨʘʩʩʤʦʪʨʝʣʘ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʦʛʠ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʝʛʦ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʤʝʥʷ ʧʨʝʜʣʦʞʝʥʦ 
ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ, ʘ ʪʘʢʞʝ 
ʠʩʧʦʣʥʝʥʠʝ ʠ ʨʘʙʦʪʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʥʦʡ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ ʧʨʦʩʪʘ ʠ ʧʦʥʷʪʥʘ 
ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʠ. 

ʊʘʙʣʠʮʘ 2. ɸʥʘʣʦʛʠ 

ɸʥʘʣʦʛʠ ʆʧʠʩʘʥʠʝ ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʊʝʩʪʳ ʧʨʦʬʝʩʩʠʡ ʥʘ 
ʩʘʡʪʘʭ (ʥʘʧʨʠʤʝʨ ï 
Profi.ru, ʊʝʩʪɻʆʈʆɼ 

ʆʥʣʘʡʥ-ʪʝʩʪʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʩʢʣʦʥʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʦʚ 

ɹʦʣʴʰʘʷ ʙʘʟʘ ʧʨʦʬʝʩʩʠʡ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ 
ʨʝʘʣʠʷʤ, ʠʥʪʝʨʘʢʪʠʚ ʩ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

Karier.ru 
ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ 
ʠ ʧʦʠʩʢʘ ʢʘʨʴʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
ɹʦʣʴʰʝ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʟʨʦʩʣʳʭ 

ɼʣ ̫ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ 

Skillfolio  
(ʣʠʯʥʳʝ ʪʨʘʝʢʪʦʨʠʠ 

ʨʘʟʚʠʪʠʷ) 

ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ 
ʰʢʦʣʴʥʠʢʦʚ ʩ ʫʯʝʪʦʤ ʠʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚ. 
ʇʣʘʪʥʘʷ ʧʦʜʧʠʩʢʘ, ʩʣʦʞʥʳʡ 

ʠʥʪʝʨʬʝʡʩ 

ɹʝʩʧʣʘʪʥʦ, ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ 
ʧʦʩʪʫʧʣʝʥʠʷ. ʇʦʥʷʪʥʳʡ 
ʠʥʪʝʨʬʝʡʩ ʩʦʚʨʝʤʝʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ 
ɼʣʷ ʪʝʩʪ-ʦʧʨʦʩʘ ʷ ʚʳʙʨʘʣʘ ʤʝʪʦʜʠʢʫ ɽ.ɸ. ʂʣʠʤʦʚʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʘ 

ʠ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʩʪʠʨʦʚʘʥʠʷʭ ʥʘ ʧʨʦʬʦʨʠʝʥʪʘʮʠʶ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩʦʩʪʦʠʪ 
ʠʟ 20 ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʢʣʦʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 
ʂʣʠʤʦʚ ʚʳʜʝʣʷʝʪ 5 ʪʠʧʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ: ʯʝʣʦʚʝʢ-ʯʝʣʦʚʝʢ, 
ʯʝʣʦʚʝʢ-ʫʧʨʘʚʣʝʥʠʝ, ʯʝʣʦʚʝʢ-ʪʝʭʥʠʢʘ, ʯʝʣʦʚʝʢ-ʟʥʘʢ, ʯʝʣʦʚʝʢ-ʪʚʦʨʯʝʩʪʚʦ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪ ʚʳʷʚʣʷʝʪ ʢ ʢʘʢʦʡ ʩʬʝʨʝ ʧʨʦʬʝʩʩʠʡ ʫ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʝ 
ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʝʡ. ʆʜʥʘʢʦ ʫ ʤʝʪʦʜʠʢʠ ʝʩʪʴ ʥʝʜʦʩʪʘʪʦʢ ï ʠʟ-ʟʘ ʤʘʣʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʚʦʧʨʦʩʦʚ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʘ ʥʝ ʤʦʛʫʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʚ 
ʧʨʦʬʝʩʩʠʠ, ʧʦʵʪʦʤʫ ʷ ʨʘʩʰʠʨʠʣʘ ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ 
ʨʝʟʫʣʴʪʘʪʘ. ʊʘʢ ʷ ʩʦʩʪʘʚʠʣʘ ʩʚʦʡ ʪʝʩʪ-ʦʧʨʦʩ. 

ʗ ʨʘʩʩʤʦʪʨʝʣʘ ʚ ʠʥʪʝʨʥʝʪʝ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ. ɺʩʝ 
ʪʝʣʝʛʨʘʤʤ-ʙʦʪʳ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʥʘ ʷʟʳʢʝ çPythonè. ʗ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʠʣʘ 
ʜʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʫʨʩʦʚ ʥʘ ʠʥʪʝʨʥʝʪ- ʨʝʩʫʨʩʘʭ. 

 
ʈʘʟʨʘʙʦʪʢʘ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ ʷ ʠʩʧʦʣʴʟʦʚʘʣʘ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çPythonè. 
ʀʟʶʤʠʥʢʦʡ ʤʦʝʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʷ ʥʝ ʠʩʧʦʣʴʟʫʶ ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʚʩʝ 
ʦʪʚʝʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʪʨʦʢʝ. ɺʩʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʚʳ ʤʦʞʝʪʝ 
ʫʚʠʜʝʪʴ ʚ ʪʘʙʣʠʮʝ 3.  

ʊʘʙʣʠʮʘ 3. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ɺʩʝ ʦʪʚʝʪʳ ʭʨʘʥʷʪʩʷ ʚ ʩʪʨʦʢʝ,  ʄʦʞʝʪ ʙʳʪʴ ʥʝʵʬʬʝʢʪʠʚʥʳʤ 
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ʠʭ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʰʠʬʨʦʚʘʪʴ 

ɹʦʪ ʥʝ ʟʘʧʦʤʠʥʘʝʪ ʜʘʥʥʳʝ, ʧʨʦʩʪʦ ʠ ʙʳʩʪʨʦ 

ʘʥʘʣʠʟʠʨʫʝʪ ʩʪʨʦʢʫ ʩ ʦʪʚʝʪʘʤʠ 

ɹʦʪ ʢʘʞʜʳʡ ʨʘʟ ʟʘʥʦʚʦ ʧʝʨʝʩʯʠʪʳʚʘʝʪ 

ʦʪʚʝʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦʙʳ ʧʦʥʷʪʴ,  

ʢʘʢʦʡ ʚʦʧʨʦʩ ʟʘʜʘʪʴ ʜʘʣʴʰʝ 

ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ ʠ ʧʨʦɦʝ  

 
ʈʘʟʨʘʙʦʪʢʘ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ 

ʗ ʩʜʝʣʘʣʘ ʫʥʠʢʘʣʴʥʳʡ ʣʦʛʦʪʠʧ ʜʣʷ ʩʚʦʝʛʦ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ. ɸʥʘʣʦʛʦʚ ʚ ʤʠʨʝ ʥʝʪ. 

ʅʘ ʩʣʘʡʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʨʝʬʝʨʝʥʩʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʷ ʦʧʠʨʘʣʘʩʴ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʬʠʨʤʝʥʥʦʛʦ ʩʪʠʣʷ. ʗ ʠʩʧʦʣʴʟʦʚʘʣʘ ʩʦʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ. 

 

ʈʠʩʫʥʦʢ 2. ʌʠʨʤʝʥʥʳʡ ʩʪʠʣʴ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ 
ʀʪʦʛʦʤ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪ ï ʪʝʣʝʛʨʘʤʤ-ʙʦʪ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ 

ʤʦʣʦʜʝʞʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʷ ʧʦʣʫʯʠʣʘ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ 
ʥʘʚʳʢʠ ʚ ʩʬʝʨʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʗ ʦʞʠʜʘʶ ʧʦʚʳʰʝʥʠʷ ʦʩʦʟʥʘʥʥʦʩʪʠ ʧʦʜʨʦʩʪʢʦʚ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʡ, 
ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ ʫ ʧʦʜʨʦʩʪʢʦʚ, ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ 
ʨʦʜʠʪʝʣʷʤʠ ʠ ʜʝʪʴʤʠ, ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʦʚ ʚ 
ʦʙʨʘʟʦʚʘʥʠʠ. 

 
ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʙʳʪʴ: 
¶ ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 
¶ ʧʘʨʪʥʝʨʩʪʚʦ ʩ ʪʦʤʩʢʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ. 
¶ ʜʦʙʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ɺʋɿʘʭ ʠ ʢʦʣʣʝʜʞʘʭ, ʛʜʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʫʞʥʫʶ 

ʧʨʦʬʝʩʩʠʶ. 
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[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: / ʂʣʠʤʦʚ ɽ.ɸ // ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ nsportal.ru. ï 
URL: nsportal.ru/shkola/psikhologiya/library/2019/12/23/metodika-ddo-e-a-klimova (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ 09.03.2025). 

2. ʄʘʨʤʘʨʴʷʥ ʆ. ɺ. ɺʳʙʦʨ ʧʨʦʬʝʩʩʠʠ ï ʩʣʦʞʥʳʡ ʰʘʛ // ɸʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ 
ʧʝʜʘʛʦʛʠʢʠ : ʤʘʪʝʨʠʘʣʳ VIII ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ. (ʛ. ʄʦʩʢʚʘ, ʥʦʷʙʨʴ 2017 ʛ.). ï 
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rossii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.03.2025). 
 
 
 

ʂɽɻɽʃʔʈʀʅɻ ʅɸ ɹɸɿɽ ARDUINO 

ʄʠʭʘʡʣʦʚʩʢʠʡ ʀʣʴʷ 
ʄɸʆʋ ʃʠʮʝʡ ˉ1, 9 ʢʣʘʩʩ, ʛ. ɹʘʣʘʢʦʚʦ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɸʣʝʢʩʘʥʜʨʦʚʘ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʬʠʟʠʢʠ 
ʄɸʆʋ ʃʠʮʝʡ ˉ1 ʛ. ɹʘʣʘʢʦʚʦ 

 
ʋʯʠʪʳʚʘʷ ʪʝʤʫ ʤʦʝʛʦ ʧʨʦʝʢʪʘ, ʷ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʨʦʙʦʪʘ ʥʘ ʦʩʥʦʚʝ ʢʘʢʦʡ-ʣʠʙʦ 

ʧʣʘʪʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʵʣʝʤʝʥʪʳ. ʊʘʢʦʡ ʧʣʘʪʦʡ ʷʚʣʷʝʪʩʷ, 
ʥʘʧʨʠʤʝʨ, ʧʣʘʪʘ Arduino Uno ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ATmega328. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʩʦʙʨʘʪʴ ʨʦʙʦʪʘ ʥʘ ʙʘʟʝ ʧʣʘʪʳ Arduino Uno. 
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʘʙʦʪʳ ʤʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

ʠʩʩʣʝʜʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʘʙʦʪʳ ʩ Arduino ʣʠʪʝʨʘʪʫʨʫ; ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ 
ʨʘʙʦʪʳ ʨʦʙʦʪʘ; ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʚʳʙʠʚʘʥʠʷ ʙʝʣʳʭ ʢʝʛʣʝʡ; ʧʦʜʦʙʨʘʪʴ 
ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʘʪʝʨʠʘʣʳ; ʚʳʧʦʣʥʠʪʴ ʩʙʦʨʢʫ ʤʦʜʝʣʠ; ʧʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʠ ʪʝʩʪʳ. 
 

ʈʘʟʨʘʙʦʪʢʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʠʜʝʡ 
ʈʦʙʦʪ ð ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʝʡʩʪʚʠʡ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʯʝʣʦʚʝʢʦʤ. 
ʈʦʙʦʪ ʦʙʳʯʥʦ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʘʪʯʠʢʦʚ. ʈʦʙʦʪ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ 
ʦʧʝʨʘʮʠʠ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʷʷ ʪʨʫʜ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʨʦʙʦʪ ʤʦʞʝʪ ʢʘʢ 
ʠʤʝʪʴ ʩʚʷʟʴ ʩ ʦʧʝʨʘʪʦʨʦʤ, ʧʦʣʫʯʘʷ ʦʪ ʥʝʛʦ ʢʦʤʘʥʜʳ, ʪʘʢ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʘʚʪʦʥʦʤʥʦ, ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʣʦʞʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

ʅʘʟʥʘʯʝʥʠʷ ʨʦʙʦʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ, ʦʪ ʫʚʝʩʝʣʠʪʝʣʴʥʳʭ ʠ 
ʧʨʠʢʣʘʜʥʳʭ ʠ ʜʦ ʩʫʛʫʙʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ. ɺʥʝʰʥʠʡ ʚʠʜ ʨʦʙʦʪʦʚ ʨʘʟʥʦʦʙʨʘʟʝʥ ʧʦ 
ʬʦʨʤʝ ʠ ʩʦʜʝʨʞʘʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʢʘʢʠʤ ʫʛʦʜʥʦ. 

ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ çʨʦʙʦʪʘʤʠè ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʥʝʢʦʪʦʨʳʝ 
ʘʚʪʦʥʦʤʥʦ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ, ʙʦʪʳ ʠʣʠ ʧʦʠʩʢʦʚʳʝ ʨʦʙʦʪʳ [1]. 

ʀʟʥʘʯʘʣʴʥʦ ʷ ʭʦʪʝʣ ʩʜʝʣʘʪʴ ʛʫʩʝʥʠʯʥʦʛʦ ʨʦʙʦʪʘ, ʧʦʣʠʚʘʶʱʝʛʦ ʮʚʝʪʳ ʚ ʢʘʙʠʥʝʪʝ 
ʬʠʟʠʢʠ. ʅʦ, ʧʨʦʯʠʪʘʚ ʢʥʠʛʫ çʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ ʥʘ ʙʘʟʝ Arduino. 2 ʠʟʜʘʥʠʝè ʄʠʭʘʠʣʘ 
ʄʦʤʦʪʘ ʠ ʟʘ ʥʝʠʤʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʪʯʠʢʦʚ, ʷ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ 
ʨʦʙʦʪʘ, ʠʛʨʘʶʱʝʛʦ ʚ ʢʝʛʝʣʴʨʠʥʛ. 
 

https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82_(%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC)
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_(%D0%BF%D1%80%D0%BE%D1%84%D0%B5%D1%81%D1%81%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D1%8B%D1%88%D0%BB%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%BE%D0%B1%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%82_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%D0%BE%D0%B2%D1%8B%D0%B9_%D1%80%D0%BE%D0%B1%D0%BE%D1%82
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ʈʠʩ. 1. ʈʦʙʦʪ, ʚʳʪʘʣʢʠʚʘʶʱʠʡ ʪʦʣʴʢʦ ʙʝʣʳʝ ʢʝʛʣʠ 

 

ʈʠʩ.2. ʂʝʛʝʣʴʨʠʥʛ. 
ʂʝʛʝʣʴʨʠʥʛ ï ʵʪʦ ʚʠʜ ʩʦʨʝʚʥʦʚʘʥʠʡ ʚ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʚ ʚʠʜʝ ʠʛʨʳ. 
ʎʝʣʴ ʠʛʨʳ: ʨʦʙʦʪ ʜʦʣʞʝʥ ʚʳʙʠʪʴ ʠʟ ʢʨʫʛʘ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʝʤ ʢʝʛʣʠ. ʂʝʛʣʷʤʠ 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʢʝʛʣʠ ʠʣʠ ʞʝʩʪʷʥʳʝ ʙʘʥʢʠ. ɺ ʢʘʯʝʩʪʚʝ 
ʨʠʥʛʘ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʦʝ ʙʝʣʦʝ ʧʦʣʝ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʯʝʨʥʳʤ ʢʨʫʛʦʤ. ʈʦʙʦʪ 
ʧʦʤʝʱʘʝʪʩʷ ʚ ʮʝʥʪʨ ʨʠʥʛʘ. ɿʘʪʝʤ, ʧʦ ʢʦʤʘʥʜʝ ʩʫʜʴʠ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ 
(ʫʜʘʣʝʥʥʦ ʠʣʠ ʚʨʫʯʥʫʶ), ʧʦʩʣʝ ʯʝʛʦ ʚ ʝʛʦ ʨʘʙʦʪʫ ʥʝʣʴʟʷ ʚʤʝʰʠʚʘʪʴʩʷ. 

ʇʨʘʚʠʣʘ ʠʛʨʳ: ʚʦ ʚʨʝʤʷ ʩʦʩʪʷʟʘʥʠʷ ʫʯʘʩʪʥʠʢʘʤ ʟʘʧʨʝʱʝʥʦ ʢʘʩʘʪʴʩʷ ʨʦʙʦʪʦʚ, 
ʢʝʛʣʝʡ ʠʣʠ ʨʠʥʛʘ. ɽʩʣʠ ʨʦʙʦʪ ʚʳʝʟʞʘʝʪ ʟʘ ʦʛʨʘʥʠʯʠʪʝʣʴʥʫʶ ʣʠʥʠʶ, ʪʦ ʨʝʟʫʣʴʪʘʪ 
ʜʘʥʥʦʡ ʧʦʧʳʪʢʠ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʂʝʛʣʷ ʩʯʠʪʘʝʪʩʷ ʚʳʪʦʣʢʥʫʪʦʡ, ʝʩʣʠ ʥʠʢʘʢʘʷ ʝʝ ʯʘʩʪʴ 
ʥʝ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʣʠʥʠʠ [3]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʠʛʨʳ ʚ ʢʝʛʝʣʴʨʠʥʛ: 
1. ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʢʝʛʣʝʡ; 
2. ʩ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʮʚʝʪʘ ʢʝʛʣʝʡ (ʥʫʞʥʦ ʚʳʪʦʣʢʥʫʪʴ ʪʦʣʴʢʦ ʢʝʛʣʠ 
ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʮʚʝʪʘ) [2]. 

ʉʚʦʡ ʨʠʥʛ ʷ ʦʛʨʘʥʠʯʠʣ ʢʨʫʛʦʤ ʜʠʘʤʝʪʨʦʤ 1 ʤʝʪʨ, ʘ ʢʝʛʣʠ ʩʜʝʣʘʣ ʜʚʫʭ ʮʚʝʪʦʚ 
(ʯʸʨʥʦʛʦ ʠ ʙʝʣʦʛʦ) ʠʟ ʙʫʤʘʛʠ ʚʳʩʦʪʦʡ 120 ʠ ʜʠʘʤʝʪʨʦʤ 70 ʤʠʣʣʠʤʝʪʨʦʚ. ɼʘʙʳ 
ʫʩʣʦʞʥʠʪʴ ʩʚʦʡ ʧʨʦʝʢʪ, ʷ ʨʝʰʠʣ ʩʜʝʣʘʪʴ ʨʦʙʦʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʠ ʚʳʪʘʣʢʠʚʘʶʱʝʛʦ 
ʢʝʛʣʠ ʙʝʣʦʛʦ ʮʚʝʪʘ. 
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ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ 
ʈʦʙʦʪ ʜʦʣʞʝʥ ʫʤʝʪʴ ʩʦʨʪʠʨʦʚʘʪʴ ʢʝʛʣʠ ʧʦ ʮʚʝʪʫ ʠ ʚʳʙʠʚʘʪʴ ʢʝʛʣʠ ʪʦʣʴʢʦ 

ʟʘʜʘʥʥʦʛʦ ʮʚʝʪʘ, ʥʝ ʚʳʝʟʞʘʷ ʟʘ ʣʠʥʠʶ. 
ɼʣʷ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʥʫʞʥʦ: 
1. ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤʳ ʧʦʠʩʢʘ ʢʝʛʣʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʸ ʮʚʝʪʘ; 
2. ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʦʛʨʘʥʠʯʠʪʴ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʯʸʨʥʦʡ ʣʠʥʠʝʡ. 
ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʝʛʣʠ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʨʦʙʦʪʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ 

ʨʘʩʩʪʦʷʥʠʷ HC-SR04, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʩʝʨʚʦʤʦʪʦʨʝ. ʈʦʙʦʪ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 
ʪʦʣʴʢʦ ʢʝʛʣʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʩʣʝʚʘ ʦʪ ʥʝʛʦ, ʩʯʠʪʘʷ, ʯʪʦ ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ʫʞʝ 
ʠʩʩʣʝʜʦʚʘʥʘ ʠʣʠ ʙʫʜʝʪ ʠʩʩʣʝʜʦʚʘʥʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʨʦʙʦʪʦʤ ʢʨʫʛʘ. ɸʣʛʦʨʠʪʤ 
ʧʦʠʩʢʘ ʢʝʛʣʠ ʩʣʝʜʫʶʱʠʡ: ʨʦʙʦʪ ʚʨʘʱʘʝʪ ʛʦʣʦʚʦʡ ʚʣʝʚʦ, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷ ʫʛʦʣ 
ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ, ʧʦʣʫʯʘʝʪ ʜʘʥʥʳʝ ʦ ʧʨʝʧʷʪʩʪʚʠʠ, ʘʥʘʣʠʟʠʨʫʝʪ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʛʦʣʦʚʳ 
ʠ ʧʦʚʦʨʘʯʠʚʘʝʪ ʩʝʙʷ ʥʘ ʪʦʪ ʞʝ ʫʛʦʣ. 

ʅʘʡʪʠ ʦʛʨʘʥʠʯʠʪʝʣʴʥʫʶ ʯʸʨʥʫʶ ʣʠʥʠʶ ʤʥʝ ʧʦʤʦʛʫʪ ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ, 
ʢʦʪʦʨʳʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʦʩʚʝʱʸʥʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʝʪʩʷ 
ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʘʪʯʠʢ ʦʪʨʘʞʝʥʠʷ TCRT 5000.ʊʘʢ ʢʘʢ ʚ ʢʨʫʛʫ ʨʦʙʦʪ ʤʦʞʝʪ ʙʳʪʴ 
ʧʦʩʪʘʚʣʝʥ ʢʘʢ ʫʛʦʜʥʦ, ʪʦ ʥʫʞʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʠ ʚʘʨʠʘʥʪ, ʚ ʢʦʪʦʨʦʤ ʨʦʙʦʪ çʩʤʦʪʨʠʪè ʥʝ 
ʧʨʷʤʦ ʥʘ ʢʝʛʣʶ, ʘ ʤʝʞʜʫ ʥʠʤʠ [2]. 

 
ʈʠʩ.3. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ 

ʌʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʤʳ ʚʳʙʠʚʘʥʠʷ ʙʝʣʳʭ ʢʝʛʣʝʡ 
ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʉ++è. 
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ʄʦʥʪʘʞʥʘʷ ʩʭʝʤʘ ʨʦʙʦʪʘ 

 

ʈʠʩ. 4. ʄʦʥʪʘʞʥʘʷ ʩʭʝʤʘ 
ʀʥʩʪʨʫʤʝʥʪʳ: 

1. ʧʘʷʣʴʥʠʢ. 
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2. ʧʨʠʧʦʡ ʇʆʉ. 
3. ʦʪʚʸʨʪʢʘ. 
4. ʛʘʝʯʥʳʡ ʢʣʶʯ. 

 
ʅʘʙʦʨ çʄʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ ʥʘ ʙʘʟʝ Arduinoè: 

1. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ ʨʘʩʩʪʦʷʥʠʷ HC-SR04; 
2. ʉʝʨʚʦʤʦʪʦʨ; 
3. 2 ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʪʯʠʢʘ ʦʪʨʘʞʝʥʠʷ TCRT 5000; 
4. ɺʳʢʣʶʯʘʪʝʣʴ; 
5. ʇʣʘʪʘ Arduino Uno ʠ ʩʝʨʚʠʩʥʘʷ ʧʣʘʪʘ Arduino Sensor Shield v5.0; 
6. ɻʠʨʦʩʢʦʧ-ʘʢʩʝʣʝʨʦʤʝʪʨ MPU-6050; 
7. ʀʥʬʨʘʢʨʘʩʥʳʡ ʜʝʪʝʢʪʦʨ ʧʨʝʧʷʪʩʪʚʠʷ; 
8. 4 ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʨʝʜʫʢʪʦʨʦʤ; 
9. 4 ʢʦʣʝʩʘ; 
10.  ɹʦʢʩ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ; 
11.  2 ʣʠʪʠʡ-ʠʦʥʥʳʭ ʘʢʢʫʤʫʣʷʪʦʨʘ 18650 ʸʤʢʦʩʪʴʶ 2200mAh; 
12.  36 ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ; 
13.  ɼʨʘʡʚʝʨ ʜʚʠʛʘʪʝʣʝʡ L298N; 
14.  ʅʠʞʥʝʝ ʠ ʚʝʨʭʥʝʝ ʰʘʩʩʠ; 
15.  4 ʩʪʦʡʢʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ; 
16.  ʉʪʦʡʢʘ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʝʪʝʢʪʦʨʘ ʧʨʝʧʷʪʩʪʚʠʷ; 
17.  ɼʝʪʘʣʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʩʝʨʚʦʤʦʪʦʨʘ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʪʯʠʢʘ ʨʘʩʩʪʦʷʥʠʷ; 
18.  12 ʛʘʝʢ M2; 
19.  15 ʛʘʝʢ M3; 
20.  13 ʚʠʥʪʦʚ M2x12; 
21.  31 ʚʠʥʪ M3x8; 
22.  2 ʚʠʥʪʘ M3x8 ʩ ʧʦʪʘʡʥʦʡ ʛʦʣʦʚʢʦʡ; 
23.  8 ʚʠʥʪʦʚ M3x20; 
24.  4 ʣʘʪʫʥʥʳʭ ʩʪʦʡʢʠ ʄ3x15+6; 
25.  6 ʣʘʪʫʥʥʳʭ ʩʪʦʝʢ ʄ3x40+6; 
26.  8 ʧʣʘʩʪʠʢʦʚʳʭ ʰʘʡʙ ʌ7-3ʭ3. 

 
ɺʳʚʦʜʳ 

ʗ ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʨʦʙʦʪʘ ʥʘ ʙʘʟʝ ʧʣʘʪʳ Arduino Uno ʠ ʧʨʦʚʸʣ ʨʷʜ 
ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʦʙʦʪ ʙʝʟʦʰʠʙʦʯʥʦ ʚʳʪʘʣʢʠʚʘʝʪ ʙʝʣʳʝ 
ʢʝʛʣʠ ʠ ʥʝ ʚʳʝʟʞʘʝʪ ʟʘ ʯʸʨʥʫʶ ʣʠʥʠʶ. ʉʯʠʪʘʶ, ʯʪʦ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ 
ʩʧʨʘʚʠʣʩʷ. 

ʋ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʨʦʙʦʪʦʚ-
ʧʦʤʦʱʥʠʢʦʚ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʭ 
ʩʦʨʪʠʨʦʚʱʠʢʦʚ ʮʚʝʪʥʳʭ ʧʨʝʜʤʝʪʦʚ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɹʘʯʘʥʠʥ ɸ., ʇʘʥʢʨʘʪʦʚ ɺ., ʅʘʢʦʨʷʢʦʚ ɺ. ʆʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʥʘʙʦʨʫ çɸʤʧʝʨʢʘè ï 
ʆʆʆ çɸʤʧʝʨʢʘè, 2013 ï 207 ʩ.  

2. ʄʦʤʦʪ ʄ.ɺ. ʄʦʙʠʣʴʥʳʝ ʥʘ ʙʘʟʝ Arduino. ï 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʀ ʜʦʧ. ï 
ʉʇʙ.:ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2020. ï 36 ʩ.: ʠʣ. ï (ʕʣʝʢʪʨʦʥʠʢʘ). 

3. ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʣʝʛʦʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ. ʂʝʛʝʣʴʨʠʥʛ. ʧʨʘʚʠʣʘ. ʊʨʝʙʦʚʘʥʠʷ. 
ʇʦʜʛʦʪʦʚʢʘ ʨʦʙʦʪʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï URL: 
nsportal.ru/shkola/raznoe/library/2022/02/14/robototehnika-i-legokonstruirovanie-
povyshennyy-uroven-kegelring (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.02.2025). 

https://nsportal.ru/shkola/raznoe/library/2022/02/14/robototehnika-i-legokonstruirovanie-povyshennyy-uroven-kegelring
https://nsportal.ru/shkola/raznoe/library/2022/02/14/robototehnika-i-legokonstruirovanie-povyshennyy-uroven-kegelring
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ʇʈʀʄɽʅɽʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ʆɹʈɸɹʆʊʂʀ ʀʅʌʆʈʄɸʎʀʀɸ ɹɸɿɽ ɼɸʅʅʓʍ ʅɸ 

ʇʈʀʄɽʈɽ çʈɽɽʉʊʈɸ ʆʊɺɽʊʉʊɺɽʅʅʆʁ ʋʊʀʃʀɿɸʎʀʀ ɺ ʄɸʃʓʍ ɻʆʈʆɼɸʍè 
ʄʳʤʨʠʥʘ ɸʥʪʦʥʠʥʘ 

ʄʋɸʆʋ ʉʆʐ ˉ76 ʠʤʝʥʠ ɼ.ɽ. ɺʘʩʠʣʴʝʚʘ, 9 ʢʣʘʩʩ, ʛ. ʃʝʩʥʦʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʣʘʙʠʥʘ ʀʨʠʥʘ ʖʨʴʝʚʥʘ,  
ʫʯʠʪʝʣʴ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʄɹʆʋ ʉʆʐ ˉ73 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 
ʚʩʝʭ ʩʬʝʨ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʟʘʪʨʘʛʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʫʶ 
ʩʬʝʨʫ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʫʶ. ʆʥʠ ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʦʩʪʫʧʘ ʰʠʨʦʢʠʭ 
ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʶʪ ʬʝʜʝʨʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʥʣʘʡʥ 
ʨʝʩʫʨʩʳ ʩʦʜʝʨʞʘʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʩ 
ʨʘʟʤʝʱʝʥʠʝʤ ʥʘ ʢʘʨʪʘʭ. ʅʦ ʜʘʥʥʳʝ ʨʝʩʫʨʩʳ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʫʥʢʪʘʭ ʩʙʦʨʘ 
ʠ ʫʪʠʣʠʟʘʮʠʠ ʚ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʚ 
ʤʘʣʝʥʴʢʠʭ ʛʦʨʦʜʘʭ ʩʣʦʞʥʦ ʥʘʡʪʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 
ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʙʝʟ ʫʢʘʟʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʘ ʢʘʨʪʝ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ 
ʫʪʠʣʠʟʘʮʠʠ 2-3 ʢʣʘʩʩʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʩʫʱʝʩʪʚʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʚʦʧʨʦʩ ʩʦʭʨʘʥʝʥʠʷ 
ʵʢʦʣʦʛʠʠ ʘʢʪʫʘʣʝʥ ʚʩʝʛʜʘ.  ɹʦʣʴʰʠʥʩʪʚʦ ʞʠʪʝʣʝʡ ʥʝ ʟʥʘʶʪ, ʢʫʜʘ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʤʫʩʦʨ 
ʜʘʣʴʰʝ ʩʚʦʝʛʦ ʜʦʤʘ. 

ʇʦʵʪʦʤʫ ʫ ʤʝʥʷ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ ʨʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ çʈʝʝʩʪʨ 
ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭè ʥʘ ʧʨʠʤʝʨʝ ʤʦʝʛʦ ʛʦʨʦʜʘ ʃʝʩʥʦʡ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʥʘʣʠʯʠʝʤ 
ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ. 

ʇʨʦʙʣʝʤʘ: ʚ ʠʥʪʝʨʥʝʪʝ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʫʥʢʪʘʭ 
ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʥʦ ʞʠʪʝʣʠ ʥʝʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʠʥʬʦʨʤʠʨʦʚʘʥʳ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʙʲʝʢʪ: ʧʫʥʢʪʳ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʇʨʝʜʤʝʪ: ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʎʝʣʴ: ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ çʈʝʝʩʪʨ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ 
ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭè. 

ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʦʧʨʦʩ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʦʙʣʝʤʘʤ ʛʦʨʦʜʘ ʃʝʩʥʦʛʦ; 
2. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʝʩʪʨʦʚ ʧʦ ʫʪʠʣʠʟʘʮʠʠ 
ʤʫʩʦʨʘ ʚ ʛʦʨʦʜʝ ʃʝʩʥʦʡ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; 

3. ʀʟʫʯʠʪʴ ʪʝʦʨʠʶ ʦ ʪʝʭʥʦʣʦʛʠʷʭ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ; 
4. ʈʘʟʨʘʙʦʪʘʪʴ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʦ 
ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ ʚ ʛʦʨʦʜʝ ʃʝʩʥʦʡ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ çʈʝʝʩʪʨ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʚ 
ʤʘʣʳʭ ʛʦʨʦʜʘʭè ʠ ʚʳʧʦʣʥʠʪʴ ʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ɻʠʧʦʪʝʟʘ: ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʝʢʪ ʧʦʟʚʦʣʠʪ ʞʠʪʝʣʷʤ ʛʦʨʦʜʘ ʙʳʪʴ 
ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʦ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʧʦʠʩʢ ʠ 
ʠʟʫʯʝʥʠʝ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʧʨʦʙʣʝʤʘʤ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʤʦʝʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦ ʤʝʩʪʘʭ 
ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʣʦʛʠʠ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭ. 

ʇʨʠʢʣʘʜʥʘʷ ʮʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʘʡʪ 
ʧʦʟʚʦʣʠʪ ʞʠʪʝʣʷʤ ʛʦʨʦʜʘ ʙʳʪʴ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʦ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ 
ʦʪʭʦʜʦʚ. 
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ʈʠʩʫʥʦʢ 1. ʆʧʨʦʩ 

ɺ ʩʬʝʨʝ ʵʢʦʣʦʛʠʠ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʘ ʨʝʩʧʦʥʜʝʥʪʳ ʚʳʜʝʣʷʶʪ ʧʨʦʙʣʝʤʳ 
ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʦʝʤʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʨʷʜʦʤ ʩ ʛʦʨʦʜʦʤ ʃʝʩʥʦʡ, ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʣʠʯʠʝ ʚʨʝʜʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʠ ʤʥʦʛʠʝ 
ʜʨʫʛʠʝ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʚʩʝʭ 
ʛʦʨʦʜʦʚ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʙʝʨʝʯʴ ʥʘʰʫ ʧʨʠʨʦʜʫ ʥʘʯʠʥʘʷ ʩ ʤʘʣʦʛʦ- ʩ ʧʨʘʚʠʣʴʥʦʛʦ 
ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, 
ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʘʭ ʩʙʦʨʘ ʤʫʩʦʨʥʳʭ ʦʪʭʦʜʦʚ.  

ʊʘʙʣʠʮʘ 1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩ ʜʘʥʥʳʤʠ ʦ  ʤʝʩʪʘʭ ʩʙʦʨʘ ʤʫʩʦʨʘ 

ʂʘʨʪʳ ʈʘʩʧʦʣʦʞʝʥʠʝ ɽʢʘʪʝʨʠʥʙʫʨʛ ʃʝʩʥʦʡ 

ʀʥʪʝʨʘʢʪʠʚʥʘʷ 
ʢʘʨʪʘ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ 
ʫʪʠʣʠʟʘʮʠʠ ʚ 
ʉʚʝʨʜʣʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ 

ʉʘʡʪ ʄʠʥʠʩʪʝʨʩʪʚʘ 
ʵʥʝʨʛʝʪʠʢʠ ʠ ɾʂʍ 
ʉʚʝʨʜʣʦʚʩʢʦʡ  
ʦʙʣʘʩʪʠ 

energy.midural.ru/  [1] 

ʄʥʦʛʦ ʦʙʲʝʢʪʦʚ

 

4 ʦʙʲʝʢʪʘ 

 

ʦʬʠʮʠʘʣʴʥʳʡ 
ʨʝʝʩʪʨ 
ʧʣʦʱʘʜʦʢ 

ʥʘʢʦʧʣʝʥʠʷ ʊʂʆ 

ʝʢʘʪʝʨʠʥʙʫʨʛ.ʨʬ [2] 

ʄʥʦʛʦ ʦʙʲʝʢʪʦʚ 

 

ʅʝʪ ʜʘʥʥʳʭ 

 

ɿʝʤʣʷ ʢʘʩʘʝʪʩʷ 
ʢʘʞʜʦʛʦ 

earthtouches.me/ [3] 

ʄʥʦʛʦ ʦʙʲʝʢʪʦʚ 

 

1 ʦʙʲʝʢʪ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʧʨʦʝʢʪʳ ʦ ʤʝʩʪʘʭ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ 
ʦʪʭʦʜʦʚ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʳ, ʥʦ ʚ ʥʝʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ ʠ ʜʘʞʝ ʥʝ ʚʦ ʚʩʝʭ ʢʨʫʧʥʳʭ 
ʠʤʝʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʝʸ ʚʦʚʩʝ ʥʝʪ.  

ʀʟʫʯʝʥʘ ʪʝʦʨʠʷ ʙʘʟ ʜʘʥʥʳʭ. ɹʘʟʘ ʜʘʥʥʳʭ ð ʵʪʦ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ 
ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʭʨʘʥʷʪʩʷ ʚ 
ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʝ. ɹʘʟʘ ʜʘʥʥʳʭ ʦʙʳʯʥʦ 
ʫʧʨʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ). ɼʘʥʥʳʝ ʚʤʝʩʪʝ ʩ ʉʋɹɼ, ʘ 
ʪʘʢʞʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʥʠʤʠ ʩʚʷʟʘʥʳ, ʥʘʟʳʚʘʶʪʩʷ ʩʠʩʪʝʤʦʡ ʙʘʟ ʜʘʥʥʳʭ, ʠʣʠ, 
ʜʣʷ ʢʨʘʪʢʦʩʪʠ, ʧʨʦʩʪʦ ʙʘʟʦʡ ʜʘʥʥʳʭ [4]. 

https://energy.midural.ru/
about:blank
https://earthtouches.me/
https://www.oracle.com/cis/database/what-is-database/#WhatIsDBMS
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ʆʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʧʨʦʝʢʪʘ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʨʠʪʝʨʠʝʚ ʥʝʦʙʭʦʜʠʤʦ 
ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʦʪʭʦʜʳ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʪʭʦʜʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʛʨʝʛʘʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. 

ɼʣʷ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʩʙʦʨʘ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʦʪʭʦʜʦʚ, 
ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʝʪʩʷ ʠʭ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʥʦ, ʤʦʞʝʪ ʙʳʪʴ, ʩʣʝʜʫʶʱʠʭ 
ʚʠʜʦʚ: ʪʚʝʨʜʦʝ (ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʊʂʆ ï ʢʦʤʤʫʥʘʣʴʥʳʝ ʠ ʊɹʆ ð ʙʳʪʦʚʳʝ), ʞʠʜʢʦʝ, 
ʛʘʟʦʦʙʨʘʟʥʦʝ, ʩʳʧʫʯʝʝ, ʧʘʩʪʦ- ʠ ʛʝʣʝʦʙʨʘʟʥʦʝ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʦʤ ʦʧʘʩʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 
ʢʘʢʦʡ ʫʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʫʩʦʨ ʜʣʷ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ, ʚʳʙʠʨʘʶʪʩʷ 
ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ, ʩʙʦʨʘ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʪ.ʧ. ɺʩʝ ʦʪʭʦʜʳ ʨʘʟʜʝʣʷʶʪʩʷ 
ʥʘ 5 ʢʣʘʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʪʦʯʥʠʢʦʤ ʠʭ ʧʦʷʚʣʝʥʠʷ:1-3 ï ʧʨʦʤʳʰʣʝʥʥʳʝ,3-4 ï 
ʩʪʨʦʠʪʝʣʴʥʳʝ, 4-5 ï ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʝ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʠ ʨʝʝʩʪʨʘ ʧʨʝʜʣʘʛʘʶ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ 
ʤʦʞʥʦ ʟʘʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʯʢʘʭ ʩʙʦʨʘ ʦʪʭʦʜʦʚ: 

¶ ʘʜʨʝʩ 
¶ ʪʠʧ 
¶ ʤʘʢʫʣʘʪʫʨʘ: ʜʘ/ʥʝʪ 
¶ ʙʘʪʘʨʝʡʢʠ ʜʘ/ʥʝʪ 
¶ ʧʣʘʩʪʠʢ ʜʘ/ʥʝʪ 
¶ ʬʦʪʦʛʨʘʬʠʷ 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷ ʧʨʝʜʣʘʛʘʶ ʨʘʟʨʘʙʦʪʘʪʴ ʩʘʡʪ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʪʦʯʢʘʭ ʩʙʦʨʘ ʦʪʭʦʜʦʚ ʥʘ ʧʨʠʤʝʨʝ ʤʠʢʨʦʨʘʡʦʥʘ ʚ ʛ. ʃʝʩʥʦʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘʛʣʷʜʥʦ 
ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʦʨʘ ʠ ʫʪʠʣʠʟʘʮʠʠ ʤʫʩʦʨʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴʶ 
ʩʦʨʪʠʨʦʚʢʠ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʦʤʝʥ ʠ 
ʚʳʙʨʘʥ ʩʝʨʚʝʨ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʩʘʡʪʘ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ 
ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʩʘʡʪʘ WordPress. ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʣʘʛʠʥʳ Clearfy Pro- 
ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩʘʡʪʘ, Elementor ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩ ʩʘʡʪʦʤ, Yandex Map- 
ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ, ʈʝʜʘʢʪʦʨ ʊʘʙʣʠʮ- ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ.  

 
ʈʠʩʫʥʦʢ 2. ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ çʈʝʝʩʪʨ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʚ ʤʘʣʳʭ 
ʛʦʨʦʜʘʭè ʠʤʝʝʪ URL-ʩʩʳʣʢʫ https://cs23964-wordpress-n4jwl.tw1.ru/    ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ 
ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 
ʨʝʩʫʨʩ ʠʤʝʝʪ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ, ʯʪʦ ʠʤʝʝʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 
ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʠ ʫʧʨʦʱʘʝʪ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ [ʈʠʩʫʥʦʢ 3]. ɼʦʩʪʫʧ ʢ 
ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ ʧʦʣʫʯʝʥ ʩ ʧʦʤʦʱʴʶ API-ʢʣʶʯʘ ʷʥʜʝʢʩ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʧʣʘʪʬʦʨʤʝ Yandex Maps https://yandex.ru/maps-api ʚ ʢʘʯʝʩʪʚʝ 
ʨʘʟʨʘʙʦʪʯʠʢʘ. ʇʣʘʪʬʦʨʤʘ Yandex Maps ï ʵʪʦ ʥʘʙʦʨ API ʠ SDK, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʚʩʪʨʘʠʚʘʪʴ. 

ɺ ʩʦʩʪʘʚ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ:  

https://cs23964-wordpress-n4jwl.tw1.ru/
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¶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ.  
¶ ʛʣʘʚʥʦʝ ʤʝʥʶ. 
¶ ʙʘʟʘ ʜʘʥʥʳʭ çʈʝʝʩʪʨè. 
¶ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ;  
¶ ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ;  
¶  ʢʦʥʪʘʢʪʥʘʷ ʬʦʨʤʘ.  
¶ ʤʦʜʫʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʩʘʡʪʘ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʨʘʙʦʪʘʝʪ ʥʘ ʣʶʙʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʠʤʝʶʱʠʤ ʚʳʭʦʜ ʚ 
ʠʥʪʝʨʥʝʪ. ʄʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʝ ʙʨʘʫʟʝʨʳ Chrome, Opera, Yandex. ɺʭʦʜʥʳʝ 
ʜʘʥʥʳʝ: ʚʚʦʜ ʚ ʧʦʠʩʢʦʚʦʡ ʩʪʨʦʢʝ ʪʝʢʩʪʘ ʠʣʠ ʚʚʦʜ ʫʢʘʟʘʪʝʣʷ ʤʝʩʪʘ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 
ʢʘʨʪʝ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʝ, ʚʢʣʶʯʘʷ ʦʧʠʩʘʥʠʝ ʠ ʬʦʪʦʛʨʘʬʠʶ 
ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ [ʈʠʩʫʥʦʢ 3].  

 
ʈʠʩʫʥʦʢ 3. ʂʘʨʪʘ 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʨʘʟʜʝʣʝ çʈʝʝʩʪʨè, ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ [ʈʠʩʫʥʦʢ 4, ʈʠʩʫʥʦʢ 5, ʈʠʩʫʥʦʢ 6]. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 
ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ.  

ʈʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʩʦʟʜʘʥʘ ʥʘ ʩʘʡʪʝ Timeweb. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʥʳ 
ʩʪʨʫʢʪʫʨʳ 5 ʪʘʙʣʠʮ ʧʦ ʩʭʝʤʝ ʠ ʟʘʧʦʣʥʝʥʳ ʜʘʥʥʳʤʠ.  ɿʘʪʝʤ  ʚʳʚʝʜʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ 
ʥʘ ʩʘʡʪ çʈʝʝʩʪʨ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭè ʚ ʨʘʟʜʝʣ çʈʝʝʩʪʨè, 
ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ, ʥʘʧʠʩʘʥʥʦʡ ʥʘ ʷʟʳʢʝ PHP ʠ HTML. 

 
ʈʠʩʫʥʦʢ 4 ʉʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ çʈʝʝʩʪʨ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭè 

 

ʈʠʩʫʥʦʢ 5 ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ çʇʝʨʝʯʝʥʴè ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

https://cs23964-wordpress-n4jwl.tw1.ru/
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ʈʠʩʫʥʦʢ 6 ʉʦʜʝʨʞʠʤʦʝ ʨʝʝʩʪʨʘ 

ɼʣʷ ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ    ʩʦʟʜʘʥ ʧʦʠʩʢ   ʩʪʨʦʢʠ ʩ ʥʫʞʥʳʤ 
ʘʜʨʝʩʦʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python.  

ɼʣʷ ʫʜʦʙʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʛʦ   ʘʜʨʝʩʘ ʚʳʧʦʣʥʝʥʳ 

ʩʩʳʣʢʠ ʥʘ ʢʘʨʪʫ ʛʦʨʦʜʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʘʥʥʳʡ 

ʘʜʨʝʩ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʝʢʪ çʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ 
ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ çʈʝʝʩʪʨʘ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʚ ʤʘʣʳʭ ʛʦʨʦʜʘʭè, ʢʦʪʦʨʳʡ 
ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʫʥʢʪʘʭ ʩʙʦʨʘ ʦʪʭʦʜʦʚ, ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʳʤ ʠ 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʦʝʢʪʦʤ. 
ʇʦʩʢʦʣʴʢʫ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʠ ʨʝʝʩʪʨ ʠʥʬʦʨʤʠʨʫʝʪ ʞʠʪʝʣʝʡ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ ʚʦʟʤʦʞʥʦ ʨʘʩʰʠʨʝʥʠʝ ʛʝʦʛʨʘʬʠʠ, ʘ ʪʦʯʥʝʝ 
ʜʦʙʘʚʣʝʥʠʝ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ. ɺʝʜʴ ʚʘʞʥʦ ʩʦʭʨʘʥʷʪʴ ʵʢʦʣʦʛʠʶ ʚ ʢʘʞʜʦʤ ʛʦʨʦʜʝ. ɺ 
ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ  ʥʘʜ  ʧʨʦʝʢʪʦʤ  ʠʟʫʯʠʣʘ  ʩʧʨʘʚʦʯʥʫʶ, ʥʘʫʯʥʦ- ʧʦʧʫʣʷʨʥʫʶ 
ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ.  

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʉʘʡʪ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʠ ɾʂʍ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. URL: https://energy.midural.ru/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2024). 

2. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʛʦʨʦʜʘ ɽʢʘʪʝʨʠʥʙʫʨʛ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
https://ʝʢʘʪʝʨʠʥʙʫʨʛ.ʨʬ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2024) 

3. ʉʘʡʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ çɿʝʤʣʷ ʢʘʩʘʝʪʩʷ ʢʘʞʜʦʛʦè [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. URL:  https://earthtouches.me/.(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2024) 

4.  ʉʘʡʪ Oracle Cloud [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
https://www.oracle.com/cis/database/what-is-database/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2024). 

5. ʉʘʡʪ ʗʥʜʝʢʩ ʇʨʘʢʪʠʢʫʤʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 
https://practicum.yandex.ru/blog/chto-takoe-bazy-dannyh/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2024). 
 
 
 

ʉʆɿɼɸʅʀɽ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ɿɸʋʏʀɺɸʅʀʗ ʋʏɽɹʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

ʇʨʦʟʦʨʦʚ ɸʥʜʨʝʡ 
ʄɸʆʋ ɻʠʤʥʘʟʠʷ ʥʦʤʝʨ 3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ, 9 ʢʣʘʩʩ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʦʩʝʜʢʠʥʘ ʅʘʪʘʣʴʷ ɺʘʣʝʨʴʝʚʥʘ,  
ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʄɸʆʋ ɻʠʤʥʘʟʠʷ ʥʦʤʝʨ 3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ 

 

Memory Master ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ ʰʢʦʣʴʥʠʢʦʚ ʠ 
ʩʪʫʜʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʘʫʯʠʚʘʥʠʝʤ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʵʪʦʤ 
ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ - ʦʥ ʙʫʜʝʪ ʧʦʤʦʛʘʪʴ ʣʶʜʷʤ (ʰʢʦʣʴʥʠʢʘʤ ʠ ʩʪʫʜʝʥʪʘʤ). ʆʪʣʠʯʠʷ 
ʦʪ ʘʥʘʣʦʛʦʚ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʩʘʤ ʩʦʟʜʘʚʘʪʴ ʜʣʷ ʩʝʙʷ ʤʠʥʠ-ʠʛʨʳ ʜʣʷ 
ʟʘʫʯʠʚʘʥʠʷ ʤʘʪʝʨʠʣʘ ʧʦ ʨʘʟʥʳʤ ʧʨʝʜʤʝʪʘʤ. 

https://energy.midural.ru/
about:blank
https://earthtouches.me/
https://www.oracle.com/cis/database/what-is-database/
https://practicum.yandex.ru/blog/chto-takoe-bazy-dannyh/
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ʎʝʣʴ. ʉʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʘʥʘʣʦʛʦʚ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʘʥʘʣʦʛʠ 
2. ʀʟʫʯʠʪʴ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʨʠʣʦʞʝʥʠʝ (MIT app Inventor) 
ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ: 

1. MIT app Inventor 
2. ʅʝʡʨʦʩʝʪʠ-ʭʫʜʦʞʥʠʢʠ 

 
ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ 

ʀʟʫʯʝʥʠʝ ʘʥʘʣʦʛʦʚ. ʄʥʦʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʨʠʣʦʞʝʥʠʷ ʘʥʘʣʦʛʠ ð duolingo, 
quizlet. ɺ ʧʝʨʚʦʤ ʧʨʠʣʦʞʝʥʠʠ ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʤʫ ʩʦʩʪʘʚʣʷʪʴ ʧʨʦʛʨʘʤʤʫ 
ʦʙʫʯʝʥʠʷ, ʥʦ ʧʨʦʛʨʘʤʤʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʩʘʤʠʤ ʧʨʠʣʦʞʝʥʠʝʤ ʙʳʣʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ. 
ɺʦ ʚʪʦʨʦʤ ʧʨʠʣʦʞʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʪʴ ʢʘʨʪʦʯʢʠ ʙʳʣʘ, ʥʦ 
ʦʥʘ ʙʳʣʘ ʧʣʘʪʥʦʡ. ʗ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʙʫʜʝʪ ʙʝʩʧʣʘʪʥʦ 
ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʦʯʢʠ ʜʣʷ ʟʘʫʯʠʚʘʥʠʷ ʩʣʦʚ ʠ ʠʭ ʧʝʨʝʚʦʜʦʚ ʠ ʩʨʘʟʫ ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʇʨʦʜʫʤʳʚʘʥʠʝ ʜʠʟʘʡʥʘ ʠ ʤʝʭʘʥʠʢʠ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ. ʗ ʨʘʟʨʘʙʦʪʘʣ 
ʩʪʨʫʢʪʫʨʫ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʜʝʣʠʣʘʩʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ: ʛʣʘʚʥʦʝ ʤʝʥʶ, ʤʝʥʶ ʩ 
ʩʦʟʜʘʥʠʝʤ ʢʘʨʪʦʯʝʢ, ʤʝʥʶ ʩ ʙʠʙʣʠʦʪʝʢʦʡ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʧʘʩʪʴ ʚ ʤʝʥʶ ʠʛʨʳ. 
ɼʠʟʘʡʥ ʷ ʨʝʰʠʣ ʜʝʣʘʪʴ ʥʝ ʦʯʝʥʴ ʩʣʦʞʥʳʤ, ʪʘʢʞʝ ʣʦʛʦʪʠʧ ʷ ʨʝʰʠʣ ʩʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ 
ʥʝʡʨʦʩʝʪʝʡ-ʭʫʜʦʞʥʠʢʦʚ. 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ 

 
ʉʦʟʜʘʥʠʝ ʜʠʟʘʡʥʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʗ ʩʦʟʜʘʣ 

ʘʣʛʦʨʠʪʤʳ ʩʦʟʜʘʥʠʷ ʠʛʨ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʙʣʠʦʪʝʢʠ ʚ MIT app inventor, ʢʦʪʦʨʳʡ 
ʨʝʰʠʣ ʚʟʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʞʝ ʷ 
ʩʦʟʜʘʣ ʣʦʛʦʪʠʧ ʠ ʜʠʟʘʡʥ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2. ʂʦʜ ʜʣʷ ʙʠʙʣʠʦʪʝʢʠ ʠ ʠʛʨʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʜʘʣʝʥʠʷ ʠʛʨ 
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ʈʠʩʫʥʦʢ 3. ʂʦʜ ʜʣʷ ʤʝʥʶ ʩʦʟʜʘʥʠʷ ʠʛʨ 

 
ʈʠʩʫʥʦʢ 4. ʃʦʛʦʪʠʧ ʧʨʠʣʦʞʝʥʠʷ 

 

 
 

ʈʠʩʫʥʦʢ 5. ɼʠʟʘʡʥ ʧʨʠʣʦʞʝʥʠʷ 

 

ʆʙʲʝʜʠʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ (ʢʦʜʘ) ʠ ʜʠʟʘʡʥʘ ʚ ʝʜʠʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʋ ʤʝʥʷ ʧʦʣʫʯʠʣʦʩʴ ʨʘʙʦʯʝʝ ʧʨʠʣʦʞʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ 3 ʵʢʨʘʥʦʚ: ʛʣʘʚʥʦʛʦ 
ʤʝʥʶ, ʤʝʥʶ ʩʦʟʜʘʥʠʷ ʠʛʨ ʠ ʙʠʙʣʠʦʪʝʢʠ, ʠʟ ʢʦʪʦʨʦʡ ʩʨʘʟʫ ʥʘʯʠʥʘʣʘʩʴ ʠʛʨʘ ʙʝʟ 
ʧʝʨʝʭʦʜʘ ʥʘ ʥʦʚʳʡ ʵʢʨʘʥ. ɻʣʘʚʥʦʝ ʤʝʥʶ ï ʵʢʨʘʥ, ʩ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ, ʥʘʞʠʤʘʷ ʢʥʦʧʢʠ 
ʧʦʧʘʩʪʴ ʥʘ ʜʚʘ ʦʩʪʘʣʴʥʳʭ ʵʢʨʘʥʦʚ ʠ ʪʘʢʞʝ ʚʝʨʥʫʪʴʩʷ ʦʙʨʘʪʥʦ.  ʄʝʥʶ ʩʦʟʜʘʥʠʷ ʠʛʨʳ ï 
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ʵʢʨʘʥ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʥʘʯʘʣʘ ʚʚʦʜʠʪ ʥʘʟʚʘʥʠʝ ʝʛʦ ʥʦʚʦʡ ʤʠʥʠ-ʠʛʨʳ, ʟʘʪʝʤ 
ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʪʦʯʝʢ, ʟʘʪʝʤ ʩʘʤʠ ʢʘʨʪʦʯʢʠ (ʩʣʦʚʦ ʠ ʧʝʨʝʚʦʜ). ʇʦʩʣʝ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ 
ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʠʙʣʠʦʪʝʢʫ. 

ɹʠʙʣʠʦʪʝʢʘ ï ʵʢʨʘʥ, ʥʘ ʢʦʪʦʨʦʤ ʦʪʢʨʳʚʘʝʪʩʷ ʩʧʠʩʦʢ ʠʛʨ, ʩʦʟʜʘʥʥʳʭ 
ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɺʳʙʠʨʘʷ ʣʶʙʫʶ ʠʛʨʫ, ʧʦʷʚʣʷʶʪʩʷ ʢʥʦʧʢʠ çʫʜʘʣʠʪʴ ʠʛʨʫè ʠ çʟʘʧʫʩʪʠʪʴ 
ʠʛʨʫè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʧʝʨʚʫʶ ʢʥʦʧʢʫ ʤʠʥʠ-ʠʛʨʘ ʧʨʦʧʘʜʘʝʪ ʩ ʵʢʨʘʥʘ ʠ ʫʜʘʣʷʝʪʩʷ ʠʟ 
ʧʘʤʷʪʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʚʪʦʨʫʶ ʢʥʦʧʢʫ ʟʘʧʫʩʢʘʝʪʩʷ ʠʛʨʘ. ʇʦʣʴʟʦʚʘʪʝʣʶ 
ʚʳʩʚʝʯʠʚʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʧʝʨʚʦʝ ʩʣʦʚʦ, ʦʥ, ʥʘʞʠʤʘʷ ʥʘ ʢʥʦʧʢʠ, ʤʦʞʝʪ ʣʠʙʦ ʧʦʢʘʟʘʪʴ 
ʝʛʦ ʧʝʨʝʚʦʜ, ʣʠʙʦ ʚʢʣʶʯʠʪʴ ʩʣʝʜʫʶʱʝʝ ʩʣʦʚʦ.  

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ʇʨʦʝʢʪ ʧʦʣʫʯʠʣʩʷ ʜʣʷ ʤʝʥʷ ʙʝʩʧʣʘʪʥʳʤ, ʧʦʪʦʤʫ 
ʯʪʦ ʷ ʠʩʧʦʣʴʟʦʚʘʣ ʙʝʩʧʣʘʪʥʫʶ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ MIT app inventor ʠ ʙʝʩʧʣʘʪʥʳʝ 
ʥʝʡʨʦʩʝʪʠ-ʭʫʜʦʞʥʠʢʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʰʢʦʣʴʥʠʢʘʤ ʠ 
ʩʪʫʜʝʥʪʘʤ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʫʞʥʦ ʙʫʜʝʪ ʚ ʢʨʘʪʢʠʝ ʩʨʦʢʠ ʚʳʫʯʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʩʣʦʚ ʥʘ ʦʜʥʦʤ ʷʟʳʢʝ ʠ ʠʭ ʧʝʨʝʚʦʜʦʚ ʥʘ ʜʨʫʛʦʤ. ʇʦʩʣʝ ʜʦʨʘʙʦʪʦʢ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ 
ʧʦʣʝʟʥʦ ʜʣʷ ʙʳʩʪʨʦʛʦ ʟʘʫʯʠʚʘʥʠʷ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʠ. ʗ ʫʞʝ 
ʦʧʨʦʙʦʚʘʣ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʝʙʝ ʠ ʙʣʠʟʢʠʭ ʟʥʘʢʦʤʳʭ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʢʦʥʪʨʦʣʴʥʦʡ 
ʨʘʙʦʪʝ ʧʦ ʘʥʛʣʠʡʩʢʦʤʫ. ʆʥʦ ʦʢʘʟʘʣʦʩʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʣʝʟʥʳʤ. 

 
 
 
ʈɸɿʈɸɹʆʊʂɸ ɸʅʊɸɻʆʅʀʉʊʀʏɽʉʂʆʁ ʀɻʈʓ ʅɸ ʗɿʓʂɽ SCRATCH  

ʉ ʉʀʄʄɽʊʈʀʏʅʓʄʀ ʋʉʃʆɺʀʗʄʀ çSTRICK BALLSè 
ʈʫʜʥʝʚ ɸʥʪʦʥ 

ɻɹʋ ɼʆ ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ɺʦʣʛʦʛʨʘʜ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʩʘʯʝʚ ʄʘʢʩʠʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʧʝʜʘʛʦʛ ɼʆ,  

ɻɹʋ ɼʆ ɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè 

 
ɺʚʝʜʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʠʛʨ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʦʨʝʚʥʦʚʘʥʠʷ ʠ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 
ʩʧʦʩʦʙʦʤ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫ ʜʝʪʝʡ ʠ ʠʭ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ 
ʦʙʣʘʩʪʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʠʛʨʘ ʩ ʩʠʤʤʝʪʨʠʯʥʳʤʠ 
ʫʩʣʦʚʠʷʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʧʣʘʪʬʦʨʤʝ Scratch, ʚ ʢʦʪʦʨʦʡ ʜʚʘ ʠʛʨʦʢʘ ʩʦʨʝʚʥʫʶʪʩʷ 
ʚ ʩʙʦʨʝ ʢʨʠʩʪʘʣʣʦʚ ʠ ʠʟʙʝʛʘʶʪ ʨʘʟʣʠʯʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ð ʚʳʷʚʠʪʴ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʠʛʨʳ ʚʣʠʷʶʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠʛʨʦʢʦʚ, ʠʭ ʩʪʨʘʪʝʛʠʶ 
ʠ ʫʨʦʚʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ. 
 

ʇʨʘʚʠʣʘ ʠʛʨʳ 
ʀʛʨʦʚʦʝ ʧʦʣʝ: ɼʚʘ ʠʛʨʦʢʘ ʫʧʨʘʚʣʷʶʪ ʩʚʦʠʤʠ ʧʝʨʩʦʥʘʞʘʤʠ ʩ ʚʠʜʦʤ ʩʚʝʨʭʫ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʉʙʦʨ ʢʨʠʩʪʘʣʣʦʚ: ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ 
ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʷʚʣʷʶʪʩʷ ʢʨʠʩʪʘʣʣʳ ʚ ʩʣʫʯʘʡʥʳʭ ʧʦʟʠʮʠʷʭ. ʂʘʩʘʥʠʝ ʢʨʠʩʪʘʣʣʘ 
ʧʨʠʥʦʩʠʪ ʠʛʨʦʢʫ ʦʜʥʦ ʦʯʢʦ. ɹʦʪ-ʨʦʙʦʪ: ʥʘ ʧʦʣʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʪ, ʢʦʪʦʨʳʡ ʭʘʦʪʠʯʥʦ 
ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʠ ʤʝʰʘʝʪ ʠʛʨʦʢʘʤ. ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʥʠʤ ʠʛʨʦʢ ʪʝʨʷʝʪ ʪʨʠ ʦʯʢʘ. ʃʠʥʠʷ-
ʣʘʟʝʨ: ʃʘʟʝʨʥʘʷ ʣʠʥʠʷ, ʧʝʨʝʤʝʱʘʶʱʘʷʩʷ ʚʚʝʨʭ ʠ ʚʥʠʟ, ʨʘʟʜʝʣʷʝʪ ʧʦʣʝ. ʇʨʠ ʢʦʥʪʘʢʪʝ 
ʩ ʥʝʡ ʠʛʨʦʢ ʪʝʨʷʝʪ ʦʜʥʦ ʦʯʢʦ. ʊʝʣʝʧʦʨʪʳ: ɼʚʘ ʪʝʣʝʧʦʨʪʘ ʧʦʟʚʦʣʷʶʪ ʠʛʨʦʢʘʤ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ʧʦʣʷ, ʠʟʙʝʛʘʷ ʣʠʥʠʠ-ʣʘʟʝʨʘ. ɿʝʣʴʷ 
ʫʩʢʦʨʝʥʠʷ: ɺ ʩʣʫʯʘʡʥʳʭ ʤʝʩʪʘʭ ʧʦʷʚʣʷʶʪʩʷ ʟʝʣʴʷ ʫʩʢʦʨʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ 
ʩʢʦʨʦʩʪʴ ʠʛʨʦʢʘ ʥʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

 
ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 




