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ɼʆʈʆɻʀɽ ɼʈʋɿʔʗ! 

 

ɺʳ ʜʝʨʞʠʪʝ ʚ ʨʫʢʘʭ ʩʙʦʨʥʠʢ, ʚ ʢʦʪʦʨʳʡ ʚʦʰʣʠ ʣʫʯʰʠʝ ʩʪʘʪʴʠ ʫʯʘʩʪʥʠʢʦʚ ʅʘʫʯʥʦ - 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ çʐʘʛ ʚ ʙʫʜʫʱʝʝè, ʧʨʦʭʦʜʠʚʰʝʛʦ c 

22 ʧʦ 31 ʤʘʨʪʘ 2022 ʛʦʜʘ ʚ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ʉʪʘʪʴʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʰʢʦʣʴʥʠʢʘʤʠ ʚ 

ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʘ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ çʐʘʛ ʚ ʙʫʜʫʱʝʝè ʷʚʣʷʝʪʩʷ 

ʚʳʷʚʣʝʥʠʝ ʠ ʚʦʚʣʝʯʝʥʠʝ ʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʚ ʩʬʝʨʫ ʠʥʞʝʥʝʨʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ 

ʫʯʘʱʠʭʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ 

ʫʯʝʥʳʭ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ, ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʪʝʥʘʭ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ, ʩʢʣʦʥʥʦʡ ʢ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʤʦʣʦʜʝʞʠ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʙʫʜʫʱʝʛʦ ʩʪʫʜʝʥʪʘ. çʐʘʛ ʚ ʙʫʜʫʱʝʝè ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦ ʚ ʥʘʫʯʥʦ- ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ ʰʢʦʣʴʥʠʢʦʚ, ʩʦʟʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨ ʋʥʠʚʝʨʩʠʪʝʪʘ ʠ ʚʝʜʫʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʈʦʩʩʠʠ, ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʫʯʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ, ʜʚʫʭ ʠ ʙʦʣʝʝ ʣʝʪ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʥʦʚʠʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, 

ʦʬʦʨʤʣʝʥʥʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʩʦʠʟʤʝʨʠʤʳʤʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʘ ʢʫʨʩʦʚʳʝ 

ʨʘʙʦʪʳ ʠ ʦʪʯʝʪʳ ʧʦ ʅʀʈ, ʠ ʧʨʝʜʩʪʘʚʣʷʝʤʘʷ ʜʣʷ ʧʫʙʣʠʯʥʦʡ ʟʘʱʠʪʳ ʥʘ ʥʘʫʯʥʳʭ ʩʝʢʮʠʷʭ 

ʢʦʥʬʝʨʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʢʘʬʝʜʨʘʭ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʧʨʠ ʫʯʘʩʪʠʠ ʚʝʜʫʱʠʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʅʘʫʯʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʢʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʶʪʩʷ: 

ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ; ʈʘʜʠʦ-ʦʧʪʦ- 

ʵʣʝʢʪʨʦʥʠʢʘ; ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʪʝʭʥʠʢʘ; ʉʧʝʮʠʘʣʴʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʕʥʝʨʛʝʪʠʢʘ ʠ 

ʵʢʦʣʦʛʠʷ, ɸʚʪʦʤʘʪʠʟʘʮʠʷ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʤʝʭʘʥʠʢʘ; ʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪ; 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʢʠ; ʆʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɺ ʨʘʤʢʘʭ ʝʞʝʛʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ: ɺʳʩʪʘʚʢʘ - 

ʢʦʥʢʫʨʩ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʘʷ ʟʘ ʤʥʦʛʠʝ ʛʦʜʳ ʩʚʦʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʪʘʣʘ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʤʦʪʨʦʤ ʜʦʩʪʠʞʝʥʠʡ ʰʢʦʣʴʥʠʢʦʚ, ʫʚʣʝʯʝʥʥʳʭ ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʧʨʦʮʝʩʩʦʤ 

ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʠ ʜʦʢʘʟʘʣʘ ʩʚʦʶ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʠ 

ʥʦʚʠʟʥʦʡ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ɺʳʩʪʘʚʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʚ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʊʘʢʞʝ 

ʧʨʦʚʦʜʠʣʠʩʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʦʢʨʫʞʥʳʝ ʥʘʫʯʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ, ʵʢʩʢʫʨʩʠʠ ʥʘ ʚʝʜʫʱʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʄʦʩʢʚʳ ʠ ʚ ʤʫʟʝʡ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʦʚʝʱʘʥʠʷ ʠ 

ʩʝʤʠʥʘʨʳ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʜʨʫʛʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʪʚʦʨʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ. 

ɹʣʘʛʦʜʘʨʷ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʝ 

ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʤʦʣʦʜʝʞʠ ʚ ʩʪʝʥʘʭ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ, ʥʘʰʘ 

ʩʪʨʘʥʘ ʧʦʣʫʯʘʝʪ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʳʭ ʠ ʵʥʝʨʛʠʯʥʳʭ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ 

ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦʚʫʶ ʪʝʭʥʠʢʫ, ʧʨʦʚʦʜʠʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ. 

ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʩʦʨʝʚʥʦʚʘʥʠʝ çʐʘʛ ʚ ʙʫʜʫʱʝʝ, ʄʦʩʢʚʘè ʥʦʩʠʪ ʥʝ ʪʦʣʴʢʦ 

ʥʘʫʯʥʳʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʨʝʚʥʦʚʘʥʠʝ, ʥʘ 

ʢʦʪʦʨʦʤ ʚʳʙʠʨʘʶʪʩʷ ʧʦʙʝʜʠʪʝʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʥʦʤʠʥʘʮʠʷʭ. ɺʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʚʨʫʯʘʶʪʩʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʫʯʘʩʪʥʠʢʘ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ. ʇʦʙʝʜʠʪʝʣʠ ʥʘ 

ʪʦʨʞʝʩʪʚʝʥʥʦʤ ʟʘʢʨʳʪʠʠ ʥʘʛʨʘʞʜʘʶʪʩʷ ʜʠʧʣʦʤʘʤʠ ʠ ʮʝʥʥʳʤʠ ʧʦʜʘʨʢʘʤʠ ʦʪ ʄɻʊʋ ʠʤ. ʅ.ʕ. 

ɹʘʫʤʘʥʘ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʧʦʥʩʦʨʦʚ. 

ɺ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʎʝʥʪʨʘ ʜʦʚʫʟʦʚʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʚʦʜʷʪʩʷ 
ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 
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ü ʆʣʠʤʧʠʘʜʳ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ 8-11 ʢʣʘʩʩʦʚ, ʪʘʢʠʝ ʢʘʢ ʆʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ 
çʐʘʛ ʚ ʙʫʜʫʱʝʝè ʧʦ ʰʝʩʪʠ ʧʨʦʬʠʣʷʤ, ʦʣʠʤʧʠʘʜʘ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ 

çʊʝʭʥʦʂʫʙʦʢè ʩʦʚʤʝʩʪʥʦ ʩ VK Company ʠ ʄʌʊʀ, ʦʪʨʘʩʣʝʚʘʷ ʦʣʠʤʧʠʘʜʘ ʰʢʦʣʴʥʠʢʦʚ 

çɻʘʟʧʨʦʤè ʩʦʚʤʝʩʪʥʦ ʩ ʇɸʆ 

ü ʇɸʆ çɻʘʟʧʨʦʤè ʠ ʜʨʫʛʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʈʦʩʩʠʠ; 
ü ʕʢʩʢʫʨʩʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʆʇʂ ʧʨʦʚʦʜʷʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, 

ʩʦʪʨʫʜʥʠʯʘʶʱʠʤʠ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʧʦ ʮʝʣʝʚʦʡ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ, ʥʘ ʚʝʜʫʱʠʝ ʚ ʩʚʦʝʡ 

ʦʙʣʘʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʘʥʳ, ʩ ʮʝʣʴʶ ʨʘʩʢʨʳʪʠʷ ʩʚʷʟʠ ʧʨʦʬʠʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ 

ʦʚʣʘʜʝʥʠʝʤ ʟʥʘʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʬʝʩʩʠʠ ʠ ʙʫʜʫʱʝʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʰʢʦʣʘʤʠ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʯʝʨʝʟ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʤʦʣʦʜʝʞʠ 

ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʙʫʜʫʱʝʤ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʙʫʜʫʱʝʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʦʙʣʘʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʝʩʪʘ ʨʘʙʦʪʳ ʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʋʯʘʱʠʤʩʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʝʪʠʪʴ ʤʫʟʝʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʫʚʠʜʝʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʧʦʙʳʚʘʪʴ ʥʘ ʦʧʳʪʥʳʭ ʧʣʦʱʘʜʢʘʭ, ʘ 

ʪʘʢʞʝ ʟʘʜʘʪʴ ʚʩʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʧʦ ʮʝʣʝʚʦʤʫ ʥʘʙʦʨʫ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ; 

ü ʊʝʭʥʠʯʝʩʢʠʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʧʨʘʢʪʠʢʫʤ ï ʰʢʦʣʴʥʳʤ ʠʥʞʝʥʝʨʥʳʤ ʢʣʘʩʩʘʤ 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʫʯʝʥʠʢʦʚ 8-11-ʭ ʢʣʘʩʩʦʚ ʩ ʮʝʣʴʶ 

ʠʥʪʝʛʨʘʮʠʠ ʤʝʪʦʜʠʢʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ; ʨʘʩʰʠʨʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʙʘʟʦʚʳʭ 

ʟʥʘʥʠʡ h ʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʬʠʟʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʣʫʯʝʥʠʷ ʥʘʚʳʢʦʚ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ; ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʧʳʪʘ ʚ ʦʙʨʘʱʝʥʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʠ ʥʘʚʳʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʯʥʦ- ʪʝʭʥʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʎʠʢʣ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʪʝʭʥʠʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ 16-ʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ 5-ʪʠ ʅʘʫʯʥʦ- 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ: ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʘʤʠ ʤʘʣʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ; 

ʄʦʣʦʜʝʞʥʳʡ ʢʦʩʤʠʯʝʩʢʠʡ ʮʝʥʪʨ; ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ɼʦʤʘ ʌʠʟʠʢʠ; ʅʋʎ 

çʈʦʙʦʪʦʪʝʭʥʠʢʘè, ʅʀʎ çɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʪʝʭʥʠʢʘè. ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ 

5-ʪʠ ʨʘʟʜʝʣʘʤ ʬʠʟʠʢʠ (ʌʠʟʠʢʘ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʊʝʨʤʦʜʠʥʘʤʠʢʘ ʠ ʄʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʘʷ 

ʪʝʦʨʠʷ, ʕʣʝʢʪʨʦʜʠʥʘʤʠʢʘ, ʆʧʪʠʢʘ, ʄʝʭʘʥʠʢʘ), ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʤʘʪʝʤʘʪʠʢʝ. 

ü ʃʝʪʥʷʷ ʧʨʘʢʪʠʢʘ: ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʣʝʪʥʝʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ 8-10 ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʩ 

ʠʥʞʝʥʝʨʥʳʤʠ ʢʣʘʩʩʘʤʠ ʥʘ ʙʘʟʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ɺʦʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, 

ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʢʘʬʝʜʨ ʩʣʝʜʫʶʱʠʭ ʬʘʢʫʣʴʪʝʪʦʚ: ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʉʧʝʮʠʘʣʴʥʦʝ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʕʥʝʨʛʦʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʢʦʤʧʣʝʢʩʥʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʢʠ, ʈʘʜʠʦʵʣʝʢʪʨʦʥʠʢʘ ʠ ʣʘʟʝʨʥʘʷ ʪʝʭʥʠʢʘ, ʀʥʬʦʨʤʘʪʠʢʘ 

ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ɹʠʦʤʝʜʠʮʠʥʩʢʘʷ ʪʝʭʥʠʢʘ, ʀʥʞʝʥʝʨʥʳʡ ʙʠʟʥʝʩ ʠ ʤʝʥʝʜʞʤʝʥʪ ʄɻʊʋ 

ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ʂʘʞʜʦʤʫ ʰʢʦʣʴʥʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʢʠ 

ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʢʦʪʦʨʫʶ ʦʥ ʚʳʙʠʨʘʝʪ ʠʟ ʚʳʰʝʥʘʟʚʘʥʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ. 

ü çʈʝʩʫʨʩʥʳʡ ʮʝʥʪʨ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷè ʥʘʯʘʣ ʩʚʦʶ ʨʘʙʦʪʫ ʚ 

2018- 2019 ʫʯʝʙʥʦʤ ʛʦʜʫ ʜʣʷ ʫʯʘʱʠʭʩʷ 8-11 ʢʣʘʩʩʦʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʩ ʠʥʞʝʥʝʨʥʳʤʠ ʢʣʘʩʩʘʤʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʭʦʜʷʪ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʝ 

ʢʨʫʞʢʠ ʧʦ ʯʝʪʳʨʝʤ ʥʘʫʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ɿʘʥʠʤʘʪʝʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ; ʂʦʣʝʩʥʳʝ ʤʘʰʠʥʳ; 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ; ɿʘʥʠʤʘʪʝʣʴʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʨʦʝʢʪʥʫʶ ʨʘʙʦʪʫ ʠ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʚʫʟʦʚʩʢʦʛʦ ʠ 

ʛʦʨʦʜʩʢʦʛʦ ʫʨʦʚʥʷ ʩ ʫʯʘʩʪʠʝʤ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. 
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ü ʇʨʦʝʢʪ çʋʥʠʚʝʨʩʠʪʝʪʩʢʠʝ ʩʫʙʙʦʪʳè ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʚ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʰʢʦʣʴʥʠʢʦʚ 8-11 ʢʣʘʩʩʦʚ ʠ ʫʯʘʱʠʭʩʷ 

ʢʦʣʣʝʜʞʝʡ, ʪʝʭʥʠʢʫʤʦʚ, ʠʩʧʦʣʴʟʫʷ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʧʨʘʚʣʷʝʤʳʡ ʜʦʩʪʫʧ ʰʢʦʣʴʥʠʢʦʚ ʢ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ 

ʨʝʩʫʨʩʘʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʨʘʙʦʪʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ. ʀʥʪʝʛʨʘʮʠʷ 

ʦʩʥʦʚʥʦʛʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʜʘʛʦʛʦʚ ʨʘʟʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ ʮʝʣʦʩʪʥʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʣʠʯʥʦʩʪʴ ʰʢʦʣʴʥʠʢʘ. ɺ ʧʨʦʝʢʪʝ ʧʨʦʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʟʘʥʷʪʠʷ, ʪʚʦʨʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʤʘʩʪʝʨ-ʢʣʘʩʩʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: ʪʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ, ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʫʢʠ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʠ 

ʛʫʤʘʥʠʪʘʨʥʳʝ ʥʘʫʢʠ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ çʰʢʦʣʘ- 

ʚʫʟ-ʧʨʝʜʧʨʠʷʪʠʝè ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʩʝʛʦʜʥʷʰʥʝʡ ʩʠʩʪʝʤʦʡ 

ʦʙʨʘʟʦʚʘʥʠʷ: 

Å ʫʩʪʦʡʯʠʚʘʷ ʤʦʪʠʚʘʮʠʷ ʢ ʧʨʠʦʙʨʝʪʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ; 

Å ʨʘʥʥʷʷ ʘʢʪʠʚʥʘʷ ʠ ʦʩʦʟʥʘʥʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ; 
Å ʨʘʟʚʠʪʠʝ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ; 

Å ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʠ ʥʦʚʳʭ ʦʙʫʯʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʨʛʘʥʠʟʘʪʦʨʳ ʧʨʦʛʨʘʤʤʳ ʠ ʩʦʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʛʦ ʩʙʦʨʥʠʢʘ ʥʘʜʝʶʪʩʷ, ʯʪʦ ʪʘʢʘʷ ʬʦʨʤʘ 

ʨʘʙʦʪʳ ʟʘʠʥʪʝʨʝʩʫʝʪ ʫʯʠʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʄʦʩʢʚʳ ʠ ʄʦʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʧʦʤʦʞʝʪ ʫʩʧʝʰʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʦʚʫʟʦʚʩʢʦʡ ʤʦʣʦʜʝʞʠ ʚ 

ʩʬʝʨʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʦʮʝʥʢʠ ʠʭ ʵʬʝʢʪʠʚʥʦʩʪʠ 

ɺʦʣʦʚʠʢ ɹʦʨʠʩ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
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ʉɽʂʎʀʗ ɹʀʆʊɽʍʅʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ ʀ ʊɽʍʅʆʃʆɻʀʀ 

 

ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʓʁ ʕʂɿʆʉʂɽʃɽʊ ɼʃʗ ʈɽɸɹʀʃʀʊɸʎʀʀ 

ɼɺʀɾɽʅʀʗ ʈʋʂ 

 

ʉʠʥʠʮʢʠʡ ʄʘʪʚʝʡ ɸʥʜʨʝʝʚʠʯ 

 

ʄɸʆʋ çʃʠʮʝʡè ʛ.ʦ. ʈʝʫʪʦʚ, 11 ʢʣʘʩʩ         

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʄʦʨʷʢʦʚ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ 

ɸʆ çɺʇʂ çʅʇʆ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷè, ʠʥʞʝʥʝʨ-ʢʦʥʩʪʨʫʢʪʦʨ   

                                    
 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʚʝʨʭʥʝʛʦ 

ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ, ʧʝʨʝʣʦʤʝ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʠʥʩʫʣʴʪʝ ʷʚʣʷʝʪʩʷ ʨʝʘʙʠʣʠʪʘʮʠʷ 

ʧʘʮʠʝʥʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ 

ʚʨʘʯ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʯʝʣʦʚʝʢʫ ʜʝʣʘʪʴ ʫʧʨʘʞʥʝʥʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʤʳʰʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʤʦʛʘʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ ʚʩʧʦʤʥʠʪʴ ʠʣʠ ʧʝʨʝʫʯʠʪʴ 

ʜʝʡʩʪʚʠʷ. ʅʦ ʜʘʞʝ ʧʦʩʣʝ ʧʦʣʥʦʛʦ ʢʫʨʩʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ 

ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʫʢ ʠ ʩʠʣʫ ʤʳʰʮ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʵʢʟʦʩʢʝʣʝʪ, ʢʦʪʦʨʳʡ ʫʜʦʙʥʦ ʠ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʥʦ ʠ ʚ ʙʳʪʫ.  

ʉʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʜʠʮʠʥʩʢʠʭ ʵʢʟʦʩʢʝʣʝʪʦʚ ʥʘʯʘʣʦʩʴ ʚ 2001 ʛʦʜʫ, ʥʦ 

ʜʘʥʥʳʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ  ʚ ʧʨʦʮʝʩʩʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʜʦʚʦʣʴʥʦ ʤʘʩʩʠʚʥʳ, 

ʨʘʙʦʪʘʶʪ ʩʪʘʮʠʦʥʘʨʥʦ. ʅʝ ʜʣʷ ʚʩʝʭ ʫʧʨʘʞʥʝʥʠʡ ʫʜʦʙʥʦ ʩʠʜʷʯʝʝ ʠ 

ʥʝʧʦʜʚʠʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʤʦʜʝʣʠ ʥʝ ʚʩʝʛʜʘ 

ʚʦʩʪʨʝʙʦʚʘʥʳ. ʉʪʦʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʟʜʝʣʠʡ ʚʳʩʦʢʘ ʠ ʜʘʣʝʢʦ ʥʝ 

ʢʘʞʜʦʝ ʤʝʜʠʮʠʥʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʠʤʝʪʴ ʪʘʢʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ ʵʢʟʦʩʢʝʣʝʪʘ ʧʘʮʠʝʥʪʦʤ ʜʣʷ 

ʣʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.   
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ʎʝʣʴ ʧʨʦʝʢʪʘ 

ʈʘʟʨʘʙʦʪʢʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʵʢʟʦʩʢʝʣʝʪʘ ʨʫʢʠ ʜʣʷ ʯʘʩʪʠʯʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʢʦʥʝʯʥʦʩʪʠ ʚ 

ʧʨʦʮʝʩʩʝ ʨʝʘʙʠʣʠʪʘʮʠʠ.  

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʥʘ ʨʳʥʢʝ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

2. ʀʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʙʠʦʤʝʭʘʥʠʢʝ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ 

ʘʥʘʪʦʤʠʠ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ, ʠʟʛʦʪʦʚʠʪʴ ʜʝʪʘʣʠ, ʩʦʙʨʘʪʴ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ 

ʵʢʟʦʩʢʝʣʝʪ. 

4. ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ. 

5. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʯʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʣʘʥ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ  

1. ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʳʰʮ ʚʝʨʭʥʝʛʦ ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ ʩ ʧʦʤʦʱʴʶ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

2. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ. 

3. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

3.1. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʵʢʟʦʩʢʝʣʝʪʘ. 

3.2. ɺʳʧʦʣʥʝʥʠʝ ʯʝʨʪʝʞʝʡ ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ. 

3.3. ʇʦʜʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

3.4. ʀʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʢʘ ʵʢʟʦʩʢʝʣʝʪʘ. 

3.5. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʜʣʷ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ. 

3.6. ʊʝʩʪʠʨʦʚʘʥʠʝ ʵʢʟʦʩʢʝʣʝʪʘ. 

4. ʌʦʨʤʫʣʠʨʦʚʢʘ ʚʳʚʦʜʦʚ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

1. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʵʢʟʦʩʢʝʣʝʪʦʚ 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʘ ʨʳʥʢʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʜʝʣʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʝʤʥʦʛʦ 
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ʤʦʜʝʣʝʡ ʵʢʟʦʩʢʝʣʝʪʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʝʘʙʠʣʠʪʠʨʦʚʘʪʴ ʚʝʨʭʥʠʡ ʧʣʝʯʝʚʦʡ 

ʧʦʷʩ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʨʘʙʦʪʘʶʪ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ. 

ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ï ʵʢʟʦʩʢʝʣʝʪ Harmony SHR. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʙʣʦʢʦʚ, ʫʭʦʜʷʱʠʭ ʟʘ ʩʧʠʥʫ ʠ ʩʢʨʝʧʣʝʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʤʦʪʦʨʘʤʠ. ɺʩʷ ʵʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʘʷ ʠ ʚʝʩʦʤʘʷ, 

ʠʟ-ʟʘ ʯʝʛʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦ, ʢʨʝʧʷʩʴ ʢ ʧʦʣʫ. ʏʝʣʦʚʝʢ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʩʠʜʠʪ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʢʨʝʩʣʝ, ʘ ʚʳʩʦʪʘ ʵʢʟʦʩʢʝʣʝʪʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʚʠʥʪʦʚ. ʀʟ ʧʣʶʩʦʚ ï çʨʫʢʠè ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ 

ʨʝʞʠʤʝ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʪʝʨʘʧʠʠ, ʚ ʢʦʪʦʨʦʡ ʦʜʥʘ ʨʫʢʘ, 

ʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʧʘʨʘʣʠʟʦʚʘʥʥʦʡ ʨʫʢʝ ʧʘʮʠʝʥʪʘ, ʧʦʚʪʦʨʷʝʪ ʜʚʠʞʝʥʠʷ 

(ʦʪʨʘʞʝʥʥʳʝ ʟʝʨʢʘʣʴʥʦ) ʜʣʷ ʚʪʦʨʦʡ ʨʫʢʠ (ʈʠʩ.1). 

  

ʈʠʩ.1. ʵʢʟʦʩʢʝʣʝʪ Harmony SHR 

ʉʪʨʫʢʪʫʨʥʦ ʵʪʦʪ ʧʨʠʥʮʠʧ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ð ʥʘ 

ʯʝʣʦʚʝʢʘ ʦʜʝʚʘʝʪʩʷ ʵʢʟʦʩʢʝʣʝʪ ʩ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʝʥʩʦʨʘʤʠ, ʩʠʣʦʚʳʤʠ 

ʧʨʠʚʦʜʘʤʠ, ʙʘʪʘʨʝʝʡ ʧʠʪʘʥʠʷ, ʢʦʤʧʴʶʪʝʨʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʚʷʟʠ. ʀ, ʭʦʪʷ ʚʩʝ ʵʪʦ ʚʝʩʠʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʯʝʣʦʚʝʢ ʥʝ ʦʱʫʱʘʝʪ ʥʠʢʘʢʦʡ 

ʥʘʛʨʫʟʢʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʵʢʟʦʩʢʝʣʝʪʘ. 

ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʤʳʰʝʯʥʫʶ ʩʠʣʫ ʨʫʢ, ʥʘʧʨʠʤʝʨ, ʧʦʟʚʦʣʠʪ 

ʧʦʜʥʠʤʘʪʴ ʪʷʞʝʩʪʠ ʚʳʰʝ 40 ʢʛ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʪʘʢʘʷ ʥʘʛʨʫʟʢʘ 

ʦʢʘʞʝʪʩʷ ʥʝʟʘʤʝʪʥʦʡ. ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜʦʙʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʩʯʠʪʳʚʘʶʪ 
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ʠʤʧʫʣʴʩʳ, ʧʦʜʘʚʘʝʤʳʝ ʦʪ ʤʦʟʛʘ ʢ ʤʳʰʮʘʤ. ɼʘʥʥʳʝ ʦʪ ʵʪʠʭ ʩʝʥʩʦʨʦʚ 

ʧʦʩʪʫʧʘʶʪ ʚ ʢʦʤʧʴʶʪʝʨ, ʛʜʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʢʦʤʘʥʜʳ ʜʣʷ ʩʠʣʦʚʳʭ 

ʧʨʠʚʦʜʦʚ ʵʢʟʦʩʢʝʣʝʪʘ. 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʢʠ ʜʚʠʞʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʘ ʪʘʢ ʞʝ 

ʠʤʝʶʱʠʭʩʷ ʫ ʥʠʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʘʪʝʨʠʘʣ ʥʘʫʯʥʦʡ 

ʩʪʘʪʴʠ çProprioceptive Sonomyographic Control: A novel method for intuitive 

and proportional control of multiple degrees-of-freedom for individuals with 

upper extremity limb lossè [1].  

ʕʢʟʦʩʢʝʣʝʪ ʩʦʩʪʦʠʪ ʠʟ ʩʦʯʣʝʥʝʥʥʦʡ ʨʫʢʠ ʠ ʢʘʨʢʘʩʘ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘ ʪʝʣʝ 

ʧʘʮʠʝʥʪʘ. ʉʦʯʣʝʥʝʥʥʘʷ ʨʫʢʘ ʵʢʟʦʩʢʝʣʝʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʫʢʫ ʧʘʮʠʝʥʪʘ ʠ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʝʨʝʤʝʱʘʝʪ ʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʨʘʥʝʝ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ 

ʫʧʨʘʞʥʝʥʠʷʤʠ ʣʠʙʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʨʫʢʠ. ʄʦʪʦʨʳ 

ʵʢʟʦʩʢʝʣʝʪʘ ʘʢʪʠʚʠʨʫʶʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʩʠʛʥʘʣʦʤ, ʩʯʠʪʳʚʘʝʤʳʤ ʩ 

ʤʳʰʮʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʠʣʠʚʘʪʴ ʜʚʠʞʝʥʠʝ ʨʫʢʠ, ʧʦʟʚʦʣʷʷ ʯʝʣʦʚʝʢʫ 

ʚʳʧʦʣʥʷʪʴ ʧʦʚʩʝʜʥʝʚʥʳʝ ʙʳʪʦʚʳʝ ʟʘʜʘʯʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ 

1. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʵʢʟʦʩʢʝʣʝʪʘ 

1.1. ʏʝʨʪʝʞʠ ʢʦʨʧʫʩʘ ʵʢʟʦʩʢʝʣʝʪʘ 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʟʦʩʢʝʣʝʪʘ ʧʦ ʟʘʨʘʥʝʝ ʩʦʟʜʘʥʥʳʤ 

ʵʩʢʠʟʘʤ ʚʳʧʦʣʥʝʥʳ ʯʝʨʪʝʞʠ (ʇʨʠʣʦʞʝʥʠʝ 1).  

1.2. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʪʦʨʦʚ 

ʅʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʦʢʘʟʘʥʦ ʩʦʝʜʠʥʝʥʠʝ ʩʝʨʚʦʤʦʪʦʨʘ ʠ ʕʄɻ1 ʜʘʪʯʠʢʘ 

ʩ ʘʨʜʫʠʥʦ ʠ ʙʣʦʢʦʤ ʧʠʪʘʥʠʷ. ɺʩʝ ʤʦʪʦʨʳ ʧʦʜʢʣʶʯʘʶʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ (ʈʠʩ.2). 

                                                      
1 ̏ ͔͎͙ͭͪͦͣ͊ͤͭͤ͟·͚ ͒͊ͭ;͙͟ 
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ʈʠʩ.2 ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʪʦʨʦʚ 

1.3. ʂʦʤʧʣʝʢʪʫʶʱʠʝ ʜʝʪʘʣʠ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʝʩʫʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʠ ʧʨʠʦʙʨʝʪʝʥʳ 

ʢʦʤʧʦʥʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʊʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ʢʦʤʧʦʥʝʥʪ ʮʝʥʘ 

ɼʝʪʘʣʠ, ʨʘʩʧʝʯʘʪʘʥʥʳʝ ʥʘ 3D ʧʨʠʥʪʝʨʝ 3000 ʨʫʙ. 

ʄʦʪʦʨʳ ʤʦʱʥʦʩʪʴʶ 60ʢʛ ʥʘ 1ʩʤ 4 ʰʪ. 8000 ʨʫʙ. 

ʇʣʘʩʪʠʢʦʚʳʝ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ 90ʤʤ ʠ 20ʤʤ 350 ʨʫʙ. 

ʇʣʘʩʪʠʢʦʚʘʷ ʧʣʘʩʪʠʥʘ 2ʰʪ. 100 ʨʫʙ. 

ʕʄɻ ʜʘʪʯʠʢ 3000 ʨʫʙ. 

ʇʣʘʪʘ arduino multiservo 350 ʨʫʙ. 

ʇʣʘʪʘ arduino UNO 200 ʨʫʙ. 

ʂʦʤʧʣʝʢʪ ʧʨʦʚʦʜʦʚ 120 ʨʫʙ. 

ʀʪʦʛʦ 15120 ʨʫʙ. 

 

2. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʟʦʩʢʝʣʝʪʘ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʤʦʜʝʣʴ ʵʢʟʦʩʢʝʣʝʪʘ ʙʳʣʘ ʩʦʙʨʘʥʘ ʠʟ ʜʝʨʝʚʷʥʥʳʭ 

ʨʝʝʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʪʦʨʦʚ Bioloid Premium ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʢ ʥʠʤ. 

(ʇʨʠʣʦʞʝʥʠʝ 2). 

ʇʦʩʣʝ ʪʝʩʪʦʚʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʤʦʪʦʨʦʚ ʥʘ ʤʦʜʝʣʠ, ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʩ 

ʢʨʝʧʣʝʥʠʝʤ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʢ ʩʧʠʥʥʦʤʫ ʤʦʜʫʣʶ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʨʝʧʝʞʘ.  

ʇʨʦʪʦʪʠʧ 1. ʇʣʝʯʝʚʦʡ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʳʡ ʰʘʨʥʠʨ 

ʇʦʧʳʪʢʘ ʩʜʝʣʘʪʴ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʳʡ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʳʡ ʰʘʨʥʠʨ ʥʝ 
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ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ. ʂʦʥʩʪʨʫʢʮʠʷ 

ʦʢʘʟʘʣʦʩʴ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʦʡ ʠ ʪʨʝʙʦʚʘʣʘ ʜʣʠʥʥʳʭ ʩʦʯʣʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʠʣʴʥʦ ʠʟʛʠʙʘʣʠʩʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʚʠʞʝʥʠʡ.  

ʇʨʦʪʦʪʠʧ 2. ʇʣʝʯʝʚʦʡ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʳʡ ʰʘʨʥʠʨ 

ɺ ʜʘʥʥʦʤ ʧʨʦʪʦʪʠʧʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʦʪ ʞʝ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʳʡ ʰʘʨʥʠʨ, ʥʦ 

ʙʦʣʝʝ ʚʳʪʷʥʫʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʝʧʣʝʥʠʡ ʤʝʥʴʰʝʛʦ 

ʨʘʟʤʝʨʘ. ʀʩʧʳʪʘʥʠʷ ʚʳʷʚʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʨʦʪʦʪʠʧ 3. ʇʣʝʯʝʚʦʡ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʳʡ ʰʘʨʥʠʨ. 

ɻ-ʦʙʨʘʟʥʘʷ ʜʝʪʘʣʴ ʩ ʜʚʫʤʷ ʤʦʪʦʨʘʤʠ ʜʘʚʘʣʘ ʪʘʢʫʶ ʞʝ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, 

ʥʦ ʪʨʝʙʦʚʘʣʘ ʜʨʫʛʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʨʝʧʣʝʥʠʷ. ɺ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʢʦʥʩʪʨʫʢʮʠʷ 

ʠʟʛʠʙʘʣʘʩʴ ʥʘʟʘʜ ʠ ʦʢʘʟʳʚʘʣʘ ʩʠʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʥʘʭʦʜʷʱʠʡʩʷ ʪʘʤ ʤʦʪʦʨ, 

ʧʨʠʚʦʜʷ ʢ ʚʳʣʘʤʳʚʘʥʠʶ ʝʛʦ ʠʟ ʛʥʝʟʜ. ɹʳʣʦ ʨʝʰʝʥʦ ʠʟʛʦʪʦʚʠʪʴ ʇ-ʦʙʨʘʟʥʫʶ 

ʜʝʪʘʣʴ ʠʟ ʜʝʨʝʚʘ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʤʦʪʦʨʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʧʦʜʲʝʤʘ 

ʨʫʢʠ.  

ʇʨʦʪʦʪʠʧ 4. ʇʣʝʯʝʚʦʡ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʳʡ ʰʘʨʥʠʨ.  

ʋʛʦʣ ɻ-ʦʙʨʘʟʥʦʡ ʜʝʪʘʣʠ ʚ 90Á ʟʘʤʝʥʝʥ ʥʘ ʫʛʦʣ ʚ 100Á ʜʣʷ ʙʦʣʴʰʝʡ 

ʧʦʜʚʠʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʠʟ-ʟʘ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʨʫʢʠ. ɼʝʨʝʚʷʥʥʘʷ 

ʇ-ʦʙʨʘʟʥʘʷ ʜʝʪʘʣʴ ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʥʘ ʩʦʛʥʫʪʫʶ ʧʣʘʩʪʠʢʦʚʫʶ ʪʨʫʙʫ, 

ʩʧʣʶʱʝʥʥʫʶ ʥʘ ʢʦʥʮʘʭ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ ʨʫʢʠ ʧʨʠ ʧʦʜʥʷʪʠʠ, 

ʜʫʛʘ ʙʳʣʘ ʟʘʤʝʥʝʥʘ ʥʘ ʠʜʝʥʪʠʯʥʫʶ ʝʡ, ʥʦ ʙʦʣʝʝ ʧʣʘʚʥʦ ʩʦʛʥʫʪʫʶ ʠ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʞʝʣʦʙʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʦʡ ʧʦʨʰʥʝʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ.  

ʀʟ ʩʧʠʥʥʦʡ ʯʘʩʪʠ ʨʶʢʟʘʢʘ ʠ ʜʚʫʭ ʧʣʘʩʪʠʥ ʩʜʝʣʘʥʳ ʢʨʝʧʝʞʠ ʜʣʷ ʜʫʛʠ ʩʦ 

ʩʪʦʨʦʥʳ ʛʨʫʜʠ ʠ ʩʧʠʥʳ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʧʣʘʩʪʠʥ ʥʘ ʨʫʢʝ 

ʩʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʪʢʘʥʝʚʳʝ ʨʝʤʥʠ, ʥʦ ʢʦʥʩʪʨʫʢʮʠʷ ʦʢʘʟʘʣʘʩʴ 

ʥʝʥʘʜʝʞʥʦʡ ʠ çʛʫʣʷʣʘè ʧʦ ʟʘʢʨʝʧʣʝʥʥʳʤ ʤʝʩʪʘʤ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʙʳʣʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʪʝʢʘʝʤʳʝ ʧʣʘʩʪʠʢʦʚʳʝ ʭʦʤʫʪʳ ʚʦʢʨʫʛ ʨʫʢʠ, 

ʥʘ ʢʦʪʦʨʳʭ ʟʘʢʨʝʧʣʝʥʳ ʪʢʘʥʝʚʳʝ ʨʝʤʥʠ. 

3. ʅʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 

ʅʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ [2] ʧʦʣʫʯʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʤʝʪʦʜʘʭ ʫʧʨʘʚʣʝʥʠʷ 
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ʤʝʭʘʥʠʟʤʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʥʘʧʠʩʘʥ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʎʝʣʴ ʧʨʦʛʨʘʤʤʳ ï ʩʯʠʪʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʠʤʧʫʣʴʩ ʩ 

ʥʘʧʨʷʞʝʥʥʦʡ ʤʳʰʮʳ, ʦʙʨʘʙʦʪʘʪʴ ʩʠʛʥʘʣ ʚ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠ, ʝʩʣʠ 

ʟʥʘʯʝʥʠʝ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʨʘʩʩʣʘʙʣʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʠʚʝʩʪʠ ʚ 

ʜʚʠʞʝʥʠʝ ʤʦʪʦʨʳ. ɼʣʷ ʧʣʘʚʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʦʪʦʨʦʚ ʢʦʜ ʩʥʘʯʘʣʘ ʙʳʣ ʨʘʟʙʠʪ 

ʥʘ 50 ʯʘʩʪʝʡ ʧʦʦʯʝʨʝʜʥʳʭ ʧʦʚʦʨʦʪʦʚ, ʘ ʧʦʪʦʤ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʮʠʢʣ.  

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʟʥʘʯʝʥʠʡ ʕʄɻ ʜʘʪʯʠʢʘ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʠʣʠ 

ʨʘʩʩʣʘʙʣʝʥʠʷ ʤʳʰʮʳ, ʚ ʢʦʜ ʧʨʦʛʨʘʤʤʳ ʜʦʙʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʘ ʥʘ 

ʵʢʨʘʥ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ, ʩʯʠʪʳʚʘʝʤʦʛʦ ʩ 

ʤʳʰʮʳ. ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʙʳʣ ʥʘʧʠʩʘʥ ʪʝʩʪʦʚʳʡ ʚʘʨʠʘʥʪ 

ʧʨʦʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʠʚʝʩʪʠ ʚ ʜʚʠʞʝʥʠʝ ʜʚʘ ʤʦʪʦʨʘ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʙʳʣʦ ʩʦʝʜʠʥʝʥʠʝ 4 ʤʦʪʦʨʦʚ 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ ʦʜʥʠʤ ʕʄɻ ʜʘʪʯʠʢʦʤ ʠ ʧʦʜʙʦʨʢʘ ʥʫʞʥʳʭ ʫʛʣʦʚ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʷ (ʇʨʠʣʦʞʝʥʠʝ 3). ʇʨʘʢʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʚʳʷʚʠʣʠ 

ʥʝʭʚʘʪʢʫ ʤʦʱʥʦʩʪʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʯʝʪʳʨʴʤʷ ʤʦʪʦʨʘʤʠ 

ʄʫʣʴʪʠʩʝʨʚʦ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ 

ʧʠʪʘʥʠʷ.  

4. ʉʙʦʨʦʯʥʳʡ ʤʦʥʪʘʞ ʧʨʦʪʦʪʠʧʘ ʵʢʟʦʩʢʝʣʝʪʘ 

ʂʘʨʢʘʩ ʵʢʟʦʩʢʝʣʝʪʘ ʨʫʢʠ ʩʦʙʨʘʥ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʧʣʘʥʦʢ ʠ ʟʘʢʨʝʧʣʝʥʥʳʭ ʥʘ 

ʥʠʭ ʩʝʨʚʦʧʨʠʚʦʜʦʚ. ʅʘ ʩʧʠʥʥʦʤ ʤʦʜʫʣʝ ʟʘʢʨʝʧʣʝʥ ʤʦʪʦʨ ʠ ʧʣʘʪʘ Arduino. 

ɼʫʛʘ, ʢʘʨʢʘʩ, ʩʧʠʥʥʦʡ ʤʦʜʫʣʴ ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ. ʆʪ ʤʦʪʦʨʦʚ ʧʨʦʚʦʜʘ 

ʜʦʚʝʜʝʥʳ ʜʦ ʩʧʠʥʥʦʛʦ ʤʦʜʫʣʷ ʩ Arduino. ʅʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʝ 

ʵʢʟʦʩʢʝʣʝʪʘ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʨʫʢʝ, ʟʘʢʨʝʧʣʝʥ ʠ ʧʨʦʚʝʜʝʥ ʜʦ ʧʣʘʪʳ ʕʄɻ 

ʜʘʪʯʠʢ. ɺ ʧʨʦʪʦʪʠʧʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʦʪʦʨʳ Arduino ʩ ʤʦʤʝʥʪʦʤ ʩʠʣʳ 

20ʅ/0,01 ʤʝʪʨʘ, ʜʝʨʝʚʷʥʥʘʷ ʨʝʡʢʘ, ʧʣʘʩʪʠʢʦʚʳʝ ʪʨʫʙʳ, ʧʣʘʩʪʠʢʦʚʳʝ 

ʧʣʘʩʪʠʥʳ, ʧʣʘʪʘ Arduino ʠ Arduino Multiservo, ʕʄɻ ʜʘʪʯʠʢ.  

5. ʇʨʘʢʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ 

5.1. ʀʩʧʳʪʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʧʦʜʚʠʞʥʦʩʪʴ 

ʩʦʯʣʝʥʝʥʠʡ 

 ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʪʘʧʘ ʩʙʦʨʦʯʥʦʛʦ ʤʦʥʪʘʞʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ 
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ʢʦʥʩʪʨʫʢʮʠʠ. ʕʢʟʦʩʢʝʣʝʪ ʙʝʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʦʪʢʣʶʯʝʥʥʳʡ ʦʪ ʧʠʪʘʥʠʷ, 

ʙʳʣ ʥʘʜʝʪ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʥʘ ʠʟʣʦʤ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʨʘʱʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʨʫʢʠ. ɺʳʚʦʜ ï ʤʦʜʝʣʴ ʠʩʧʳʪʘʥʠʷ ʧʨʦʰʣʘ ʫʩʧʝʰʥʦ. 

5.2. ʀʩʧʳʪʘʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 

ɺ ʭʦʜʝ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʩʣʘʙʦʩʪʴ ʤʦʪʦʨʦʚ, ʘ ʪʘʢ 

ʞʝ ʪʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ, ʩʯʠʪʳʚʘʝʤʳʝ ʕʄɻ ʜʘʪʯʠʢʦʤ, ʪʨʝʙʫʶʪ ʫʩʨʝʜʥʝʥʠʷ, ʯʪʦ 

ʠ ʙʳʣʦ ʠʩʧʨʘʚʣʝʥʦ ʚ ʭʦʜʝ ʜʦʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ɺʳʚʦʜ: 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʨʘʙʦʪʘʝʪ ʚʝʨʥʦ, ʤʦʪʦʨʳ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʥʘ ʙʦʣʝʝ 

ʤʦʱʥʳʝ. 

5.3. ʆʙʱʠʝ ʠʩʧʳʪʘʥʠʷ 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ çɸʥʘʪʦʤʠʠ ʩʠʣʦʚʳʭ ʫʧʨʘʞʥʝʥʠʡè [3] 

ʠ çɹʠʦʤʝʭʘʥʠʢʠ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʯʝʣʦʚʝʢʘè [4] ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʤʳʰʮʘʤʠ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʨʫʢʠ ʷʚʣʷʶʪʩʷ ʪʨʝʭʛʣʘʚʘʷ 

ʧʣʝʯʝʚʘʷ ʤʳʰʮʘ ʠ ʩʛʠʙʘʪʝʣʴ ʟʘʧʷʩʪʴʷ, ʧʦʵʪʦʤʫ ʩʝʥʩʦʨʳ ʜʘʪʯʠʢʘ ʙʳʣʠ 

ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʵʪʠʭ ʤʳʰʮʘʭ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʪʨʝʭʛʣʘʚʘʷ ʧʣʝʯʝʚʘʷ ʤʳʰʮʘ 

ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʦʪʚʝʪʚʣʝʥʥʳʭ ʛʦʣʦʚʦʢ, ʥʘ ʥʝʡ ʙʳʣʦ ʟʘʢʨʝʧʣʝʥʦ ʜʚʘ ʩʝʥʩʦʨʘ 

ʜʘʪʯʠʢʘ. ʕʢʟʦʩʢʝʣʝʪ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʧʠʪʘʥʠʶ, ʩ ʟʘʛʨʫʞʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʩʤʦʛ ʚʳʧʦʣʥʠʪʴ ʩʛʠʙʘʥʠʝ ʨʫʢʠ ʚ ʣʦʢʪʝ, ʝʝ ʧʦʜʲʝʤ, ʘ ʪʘʢ ʞʝ ʢʨʫʛʦʚʦʝ 

ʜʚʠʞʝʥʠʝ. ɺʳʚʦʜ: ʢʦʥʩʪʨʫʢʮʠʷ ʚʳʧʦʣʥʷʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʠʪʦʛʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʟʦʩʢʝʣʝʪʘ 

ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʟʘʤʝʥʠʪʴ ʜʝʨʝʚʷʥʥʳʝ 

ʯʘʩʪʠ ʢʘʨʢʘʩʘ ʥʘ ʧʣʘʩʪʠʢʦʚʳʝ, ʤʦʪʦʨʳ ʥʘ ʙʦʣʝʝ ʤʦʱʥʳʝ, ʘ ʜʣʷ ʣʫʯʰʝʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʥʘ ʨʫʢʝ ʧʨʦʢʣʝʠʪʴ ʧʣʘʩʪʠʢʦʚʳʝ ʦʙʪʝʢʘʪʝʣʠ ʩʠʣʠʢʦʥʦʤ. ɼʣʷ 

ʧʦʥʠʤʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʝʯ ʨʳʯʘʛʘ ʠ ʚʝʢʪʦʨʦʚ ʠʭ ʚʨʘʱʝʥʠʷ ʩʦʩʪʘʚʣʝʥʘ 

ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ (ʇʨʠʣʦʞʝʥʠʝ 4), ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʥʘʛʨʫʟʢʠ ʥʘ 

ʧʣʝʯʠ ʨʳʯʘʛʘ (ʈʠʩ. 3). 

ʇʨʝʜʧʣʝʯʴʝ 
Ὂ

Ὂ

ὰ

ὰ
 

210 ʤʤ ï 100% 

x ʤʤ ï 38,8% 

ὊϽὰ ὊϽὰ ὰ ὼ ψρȟτψ ̍  ̍
F=60H ὰ ρςψȟυς ̍  ̍
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ʄʘʩʩʘ 1,5 ʢʛ  

ʉʦʦʪʥʦʰʝʥʠʝ 38,8% / 61,2% (ʦʪ 

ʣʦʢʪʷ) 

φπ

ὼ

πȟρςψυς

πȟψρτψ
ὼ σψȟπτὌ 

ʇʣʝʯʦ  
Ὂ

Ὂ

ὰ

ὰ
 

180 ʤʤ ï 100% 

x ʤʤ ï 40,8% 

ὊϽὰ ὊϽὰ ὰ ὼ χσȟττ ̍  ̍

F=60H ὰ ρπφȟυφ ̍  ̍

ʄʘʩʩʘ 2,5 ʢʛ (+1,5 ʢʛ)  

ʉʦʦʪʥʦʰʝʥʠʝ 40,8% / 59,2% (ʦʪ 

ʧʣʝʯʝʚʦʛʦ ʩʫʩʪʘʚʘ) 

φπ

ὼ

πȟρπφυφ

πȟπχσττ
ὼ

τρȟσυὌ 

ʅʘʜʧʣʝʯʴʝ 
Ὂ

Ὂ

ὰ

ὰ
 

200 ʤʤ ï 100% 

x ʤʤ ï 42,7% 

ὊϽὰ ὊϽὰ ὰ ὼ ψυȟτ ̍  ̍

F=60H ὰ ρρτȟφ ̍  ̍

ʄʘʩʩʘ 4,0 ʢʛ   

ʉʦʦʪʥʦʰʝʥʠʝ 42,7% / 

57,3% 

φπ

ὼ

πȟρρτφ

πȟπψυτ
ὼ ττȟχρὌ 

ʈʠʩ. 3 

ɺ ʧʨʦʛʨʘʤʤʝ Autodesk Inventor 2022 ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ, ʩʤʦʜʝʣʠʨʦʚʘʥʳ, ʘ 

ʟʘʪʝʤ ʨʘʩʧʝʯʘʪʘʥʳ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʜʝʪʘʣʠ, ʟʘʤʝʥʷʶʱʠʝ ʜʝʨʝʚʷʥʥʳʝ 

ʧʣʘʩʪʠʥʳ (ʇʨʠʣʦʞʝʥʠʝ 5). 

7. ʉʙʦʨʦʯʥʳʡ ʤʦʥʪʘʞ ʠʪʦʛʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʟʦʩʢʝʣʝʪʘ 

ʄʦʪʦʨʳ c ʤʦʤʝʥʪʦʤ ʩʠʣʳ 60ʅ/0,01ʤ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʦʪʜʝʣʴʥʦ ʥʘ 

ʧʨʝʜʧʣʝʯʴʝ, ʧʣʝʯʝ ʠ ʥʘʜʧʣʝʯʴʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʜʘʚʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʝ 

ʚʳʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʯʘʩʪʝʡ ʨʫʢʠ, ʧʦʵʪʦʤʫ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʚʝʣʠʯʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʩ 5ɺ ʜʦ 7ɺ, ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʤ  ʥʘʧʨʷʞʝʥʠʠ ʚ 8,4ɺ. ʇʦʩʣʝ ʠʩʧʳʪʘʥʠʡ ʤʦʪʦʨʦʚ ʚʩʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʙʳʣʘ ʩʦʙʨʘʥʘ ʚ ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ. 

8. ʀʩʧʳʪʘʥʠʷ ʠʪʦʛʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʇʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʛʦʪʦʚʦʛʦ ʵʢʟʦʩʢʝʣʝʪʘ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʦʯʣʝʥʝʥʠʡ ʠ ʠʭ 

ʧʦʜʚʠʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʮʝʣʦʤ. ɺʳʚʦʜ: 

ʵʢʟʦʩʢʝʣʝʪ ʚʳʧʦʣʥʷʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. 

 

ɿʘʢʣʶʯʝʥʠʝ 
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ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙr ʣʘ ʠʟʫʯʝʥʘ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʙʠʦʤʝʭʘʥʠʢʝ 

ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʤʝʶʱʠʝʩʷ ʥʘ ʨʳʥʢʝ 

ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥ, ʠʟʛʦʪʦʚʣʝʥ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥ 

ʤʦʙʠʣʴʥʳʡ ʵʢʟʦʩʢʝʣʝʪ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʘʪʨʦʬʠʠ ʤʳʰʮ ʚʝʨʭʥʝʛʦ ʧʣʝʯʝʚʦʛʦ 

ʧʦʷʩʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʘʮʠʝʥʪ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʚʝʨʰʘʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ ʚʨʘʯʦʤ ʫʧʨʘʞʥʝʥʠʷ ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʢʦʨʨʝʢʮʠʠ 

ʜʚʠʞʝʥʠʡ ʚ ʙʳʪʫ. ʀʩʧʳʪʘʥʠʷ ʧʦʢʘʟʘʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʎʝʣʴ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇʣʘʥʠʨʫʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʊʘʢ ʢʘʢ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʟʘʤʝʥʠʪʴ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʟʘʤʢʥʫʪʳʤ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʢʦʥʪʫʨʦʤ. ʆʥ ʙʫʜʝʪ ʩʦʩʪʦʪ̫ɹ ʠʟ ʵʣʘʩʪʠʯʥʦʡ ʪʨʫʙʢʠ, 

ʨʘʟʜʝʣʝʥʥʦʡ ʥʘ 3 ʨʘʚʥʳʝ ʯʘʩʪʠ. ɺ ʢʘʞʜʫʶ ʯʘʩʪʴ ʟʘʣʠʚʘʝʪʩʷ ʬʝʨʨʦʤʘʛʥʠʪʥʘʷ 

ʞʠʜʢʦʩʪʴ [5], ʢ ʩʝʢʮʠʷʤ ʧʦʜʢʣʶʯʘʪʩʷ ʢʦʥʪʘʢʪʳ. ʇʨʠ ʧʦʜʘʯʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʜʚʝ ʠʟ ʪʨʝʭ ʩʝʢʮʠʡ, ʚʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʙʫʜʝʪ ʩʛʠʙʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʨʝʪʴʝʡ.  

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ ʧʨʠʚʦʜʦʚ ʥʘ ʟʘʤʢʥʫʪʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʢʦʥʪʫʨ, ʙʫʜʝʪ ʠʟʤʝʥʝʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʵʢʟʦʩʢʝʣʝʪʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʧʨʦʯʥʦ ʟʘʢʨʝʧʣʷʪʴ ʵʣʘʩʪʠʯʥʫʶ ʪʨʫʙʢʫ ʠ ʥʝ ʩʢʦʚʳʚʘʪʴ ʜʚʠʞʝʥʠʡ ʧʘʮʠʝʥʪʘ. 

ʆʙʥʦʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʴʰʫʶ ʤʦʱʥʦʩʪʴ, ʧʨʦʱʝ ʚ 

ʤʦʥʪʘʞʝ/ʜʝʤʦʥʪʘʞʝ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʩʜʝʣʘʥʘ ʪʝʩʪʦʚʘʷ ʵʣʘʩʪʠʯʥʘʷ 

ʪʨʫʙʢʘ, ʟʘʧʦʣʥʝʥʥʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʬʝʨʨʦʤʘʛʥʠʪʥʦʡ 

ʞʠʜʢʦʩʪʴʶ, ʩ ʥʝʡ ʧʨʦʚʦʜʷʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ. 

ʇʣʘʥʠʨʫʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʟʦʩʢʝʣʝʪʘ: ʫʢʨʝʧʣʝʥʠʝ ʜʝʪʘʣʝʡ 

ʚ ʧʘʨʘʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ; ʠʭ ʤʦʜʠʬʠʢʘʮʠʷ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʜ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʧʘʮʠʝʥʪʘ, ʘ ʪʘʢ ʞʝ ʨʝʘʣʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʵʢʟʦʩʢʝʣʝʪʦʤ ʩ ʧʦʤʦʱʴʶ ʪʨʠ-ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʠʣʦʚʳʭ ʜʘʪʯʠʢʦʚ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥ ʥʝʦʙʭʦʜʠʤʳʡ 

ʦʙʲʸʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  
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ʏʪʦʙʳ ʧʘʮʠʝʥʪ ʤʦʛ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʷ, 

ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤ ʨʘʟʣʠʯʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ.  
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ʈʠʩ.5. ɻ-ʦʙʨʘʟʥʘʷ ʜʝʪʘʣʴ 

 
ʈʠʩ. 6 ʇʨʘʚʘʷ ʯʘʩʪʴ ʜʫʛʠ 
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ʈʠʩ.7 ʃʝʚʘʷ ʯʘʩʪʴ ʜʫʛʠ  

 
ʈʠʩ. 8 ʎʠʣʠʥʜʨ ʜʫʛʠ  
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ʈʠʩ.9. ʂʦʨʦʙʢʘ ʤʦʪʦʨʘ ʜʫʛʠ  

 
ʈʠʩ.10 ʂʨʝʧʣʝʥʠʝ ʤʦʪʦʨʘ ʥʘ ʩʧʠʥʥʦʡ ʤʦʜʫʣʴ 
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ʇʨʠʣʦʞʝʥʠʝ 2 ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʦʪʦʪʠʧ 4 

   

ʈʠʩ.11 ɺʠʜ ʩʙʦʢʫ ʈʠʩ.12 ɺʠʜ ʩʧʝʨʝʜʠ 
ʈʠʩ.13 ɺʠʜ 

ʩʟʘʜʠ 

 

ʇʨʠʣʦʞʝʥʠʝ 3 ʂʦʜ ʧʨʦʛʨʘʤʤʳ 
#include<Wire.h>  

#include<Servo.h>  

#include<Multiservo.h> 

Servoarduino_servo; 

Multiservomulti_servo; 

Servoarduino_servo1; 

Multiservomulti_servo1;  

intdela=45;  

intval[3]; 

intval_filter; 

byteindex; 

  int angle; 

void setup() { 

  Serial.begin(9600); 

  pinMode(13,OUTPUT); 

  digitalWrite (13, LOW); 

   arduino_servo.attach(7); 

  multi_servo.attach(7); 

 arduino_servo1.attach(3); 

 multi_servo1.attach(3);  

 }  

void loop() { 

  if (++index > 2) index = 0;  

  val[index] = analogRead(A0);  

   val_filter = middle_of_3(val[0], val[1], 

val[2]); 

    if (val_filter<290) 

  {  

  for (angle = 0; angle <= 90; angle++) { 

    arduino_servo.write(angle); 

    arduino_servo1.write(angle); 

    multi_servo1.write(angle); 

    multi_servo.write(angle); 

    delay(20);  

  }  

    for (angle = 90; angle >= 0; angle--) {  

    arduino_servo.write(angle); 

    arduino_servo1.write(angle); 

    multi_servo1.write(angle); 

    multi_servo.write(angle); 

    delay(20); 

  }  

    delay(1000); 

  }  

}  

int middle_of_3(int a, int b, int c) { 

  int middle; 

  if ((a <= b) && (a <= c)) { 

    middle = (b <= c) ? b : c; 

  }  

  else { 

    if ((b <= a) && (b <= c)) { 

      middle = (a <= c) ? a : c; 

    }  

    else { 

      middle = (a <= b) ? a : b; 

    }  

  }  

  return middle; 

}  
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ʇʨʠʣʦʞʝʥʠʝ 4 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ 

 

ʈʠʩ.14 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ 
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ʇʨʠʣʦʞʝʥʠʝ 5. 3D-ʤʦʜʝʣʠ ʜʝʪʘʣʝʡ ʢʘʨʢʘʩʘ 

  
ʈʠʩ.14 ɻ-ʦʙʨʘʟʥʘʷ ʜʝʪʘʣʴ ʈʠʩ. 15 ʇʨʝʜʧʣʝʯʴʝ 

  
ʈʠʩ. 16 ʃʝʚʘʷ ʯʘʩʪʴ ʜʫʛʠ ʈʠʩ. 17 ʇʨʘʚʘʷ ʯʘʩʪʴ ʜʫʛʠ 

  
ʈʠʩ. 18  ʂʦʨʦʙʢʘ ʤʦʪʦʨʘ ʜʫʛʠ ʈʠʩ. 19 ʂʨʝʧʣʝʥʠʝ ʤʦʪʦʨʘ ʥʘ 

ʩʧʠʥʥʦʡ ʤʦʜʫʣʴ 

  
ʈʠʩ. 20. ʎʠʣʠʥʜʨ ʜʫʛʠ ʈʠʩ.21 ʇʣʝʯʦ 
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ʇʨʠʣʦʞʝʥʠʝ 6. ɺʥʝʰʥʠʡ ʚʠʜ ʠʪʦʛʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

  

  

  

ʈʠʩ. 22 ɺʥʝʰʥʠʡ ʚʠʜ ʵʢʟʦʩʢʝʣʝʪʘ 
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ʉɽʂʎʀʗ ʀʅɾɽʅɽʈʅʓʍ ʇʈʆɽʂʊʆɺ ɼʃʗ ʃʀʎ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ 

ɺʆɿʄʆɾʅʆʉʊʗʄʀ ɿɼʆʈʆɺʔʗ 

 

ʇʈʀʃʆɾɽʅʀɽ ɼʃʗ ʇʆʄʆʑʀ ʉʃɸɹʆɺʀɼʗʑʀʄ ʃʖɼʗʄ ʇʈʀ 

ʇɽʈɽʉɽʏɽʅʀʀ ɼʆʈʆɻʀ 

 

ʉʢʘʣʠʥ ɺʘʩʠʣʠʡ ɸʥʜʨʝʝʚʠʯ 

 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʣʠʮʝʡ ʅʀʗʋ ʄʀʌʀ, 11 ʢʣʘʩʩ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʂʫʰʢʦʚ ʉʝʨʛʝʡ ɽʚʛʝʥʴʝʚʠʯ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʠʡ ʣʠʮʝʡ ʅʀʗʋ ʄʀʌʀ, 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʤʦʱʠ ʩʣʘʙʦʚʠʜʷʱʠʤ 

ʣʶʜʷʤ ʧʦ ʧʨʦʭʦʞʜʝʥʠʶ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʫ 

ʨʘʟʚʠʪʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʦʝʢʪʘ ñɼʦʩʪʫʧʥʘʷ ʉʨʝʜʘò. 

         ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʱʝʥʠʷ ʩʦ ʩʣʘʙʦʚʠʜʷʱʠʤʠ ʣʶʜʴʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʦʧʨʦʩ ʧʨʦʭʦʞʜʝʥʠʷ ʧʝʰʝʭʦʜʥʦʛʦ ʧʝʨʝʭʦʜʘ ʜʦ ʢʦʥʮʘ 

ʥʝ ʨʝʰʝʥ, ʝʩʣʠ ʧʝʰʝʭʦʜʥʳʡ ʧʝʨʝʭʦʜ ʥʝ ʦʩʥʘʱʝʥ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʚʫʢʦʚʳʤʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ, ʩʣʘʙʦʚʠʜʷʱʠʤ ʣʶʜʷʤ ʩʣʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʨʠ 

ʧʝʨʝʭʦʜʝ. ʅʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʘʢʪʠʯʥʳʭ ʨʝʰʝʥʠʡ ʥʝʪ. 

 

*ʂʦʤʤʝʥʪʘʨʠʠ ʢ ʧʨʦʝʢʪʫ ʦʪ ʛʨʫʧʧʳ ʩʣʘʙʦʚʠʜ̫ ʱʠʭ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʠ android 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʘʣʛʦʨʠʪʤ 

ʍʘʘʨʘ, ʠ ʙʠʙʣʠʦʪʝʢʘ TensorFlow. 
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ʎʝʣʴ ʨʘʙʦʪʳ:  

ʉʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʦʤʦʱʠ ʩʣʘʙʦʚʠʜʷʱʠʤ ʣʶʜʷʤ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ 

ʜʦʨʦʛ. 

ɿʘʜʘʯʠ ʨʘʙʦʪʳ: 

1) ʇʦʠʩʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʬʦʪʦʛʨʘʬʠʡ 

2) ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʥʝʡʨʦʩʝʪʠ 

3) ɿʘʛʨʫʟʢʘ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʤʘʨʪʬʦʥ 

ɹʳʣ ʩʦʙʨʘʥ ʜʘʪʘʧʘʢ (ʩʙʦʨʥʠʢ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ), 

ʩʦʜʝʨʞʘʱʠʡ ʚʩʝʚʦʟʤʦʞʥʳʝ ʬʦʪʦʛʨʘʬʠʠ ʩʚʝʪʦʬʦʨʦʚ, ʠ ʥʘʩʪʨʦʝʥʦ ʦʙʫʯʝʥʠʝ 

ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʥʝʡʨʦʩʝʪʴ ʙʳʣʘ ʟʘʛʨʫʞʝʥʘ ʥʘ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ ñAndroid Studioò. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʮʚʝʪʘ 

ʩʚʝʪʦʬʦʨʘ, ʠ ʩʦʦʙʱʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʧʝʰʝʭʦʜʥʦʤʫ 

ʧʝʨʝʭʦʜʫ. ʇʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʟʫ, ʘ ʛʣʘʚʥʦʝ ʦʙʱʝʥʠʶ ʩ ʬʦʢʫʩ ʛʨʫʧʧʦʡ, 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʡ ʠ ʨʝʰʝʥʠʡ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʦʢʘ ʥʝ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ 

ʥʦʚʦʡ, ʠ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ñɼʦʩʪʫʧʥʘʷ ʉʨʝʜʘò. 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

1 ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ 

ʅʘ ʩʪʘʨʪʝ ʧʨʦʝʢʪʘ ʷ ʧʣʘʥʠʨʦʚʘʣ ʩʦʟʜʘʪʴ ʢʦʤʧʘʢʪʥʳʡ ʙʨʘʩʣʝʪ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʜʘʣʴʥʦʤʝʨʘ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʮʚʝʪʦʚ ʠ ʦʙʲʝʤʘ 

ʙʣʠʞʘʡʰʝʛʦ ʦʙʲʝʢʪʘ.  
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ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ ʚ ʭʦʜʝ ʦʙʱʝʥʠʷ ʩ ʮʝʣʝʚʦʡ ʛʨʫʧʧʦʡ, ʛʦʨʘʟʜʦ ʦʩʪʨʝʝ 

ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʝʨʝʩʝʯʝʥʠʷ ʜʦʨʦʛʠ. 

2 ʉʦʟʜʘʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ  

2.1ʉʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʜʘʪʘʧʘʢʘ 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʙʦʨʥʠʢ ʬʦʪʦʛʨʘʬʠʡ ʧʝʰʝʭʦʜʥʳʭ 

ʩʚʝʪʦʬʦʨʦʚ ʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʷʭ:  

ɿʝʣʝʥʳʡ ï ʥʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ ʩʣʝʜʫʶʱʝʛʦ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʟʘʪʝʤ 

ʧʝʨʝʭʦʜʠʪʴ ʜʦʨʦʛʫ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʂʨʘʩʥʳʡ ï ʥʫʞʥʦ ʜʦʞʜʘʪʴʩʷ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʦʧʷʪʴ ʞʝ ʧʝʨʝʭʦʜʠʪʴ 

ʜʦʨʦʛʫ 

ʏʘʩʪʴ ʬʦʪʦʛʨʘʬʠʡ ʙʳʣʘ ʚʟʷʪʘ ʠʟ ʠʥʪʝʨʥʝʪʘ, ʘ ʜʨʫʛʘʷ ʩʦʙʨʘʥʘ ʚʨʫʯʥʫʶ. 

ɺʩʝ ʬʦʪʦʛʨʘʬʠʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʧʦʜ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʤʘʨʪʬʦʥʘ ʠ 
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ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʩʚʝʪʦʬʦʨʘ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʚʝʪʦʬʦʨʦʚ ʠ 

ʬʘʨ ʤʘʰʠʥ, ʧʨʠʣʦʞʝʥʠʝ ʚ ʩʚʦʝʤ ʠʪʦʛʦʚʦʤ ʚʘʨʠʘʥʪʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʙʝʟʦʰʠʙʦʯʥʦ. 

 

 

2.2 ʆʙʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʘʣʛʦʨʠʪʤʳ 

ɺ ʭʦʜʝ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ 

TensorFlow, ʩʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʩʝʪʴ ʠ ʘʣʛʦʨʠʪʤ ʍʘʘʨʘ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʪʘʢʦʡ ʥʝʡʨʦʩʝʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʙʠʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʧʨʠʤʠʪʠʚʳ, ʧʦ 

ʨʘʩʧʦʣʦʞʝʥʠʶ ʠ ʠʭ ʧʦʨʷʜʢʫ ʥʝʡʨʦʩʝʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ 

ʮʚʝʪ ʧʝʰʝʭʦʜʥʦʛʦ ʩʚʝʪʦʬʦʨʘ ʥʘ ʬʦʪʦʛʨʘʬʠʠ. 
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ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʙʳʩʪʨʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ 

ʧʦʣʴʟʫʝʪʩʷ ʫʩʧʝʭʦʤ ʫʞʝ ʙʦʣʴʰʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʣʘʩʩʫ ʚ ʢʘʞʜʦʤ ʢʘʩʢʘʜʝ, ʥʘʭʦʜʠʪʴʩʷ ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ 

ʩʣʘʙʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʵʪʦʛʦ ʢʘʩʢʘʜʘ. ʂʘʞʜʳʡ ʩʣʘʙʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

ʚʳʜʘʝʪ ʜʚʘ ʟʥʘʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ 

ʧʦʨʦʛʘ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʵʪʦʤʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ. ɺ 

ʢʦʥʮʝ ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ ʩʣʘʙʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʧʦʨʦʛʦʤ 

ʢʘʩʢʘʜʘ ʠ ʚʳʥʦʩʠʪʩʷ ʨʝʰʝʥʠʝ, ʥʘʡʜʝʥ ʣʠ ʦʙʲʝʢʪ ʠʣʠ ʥʝʪ, ʜʘʥʥʳʤ ʢʘʩʢʘʜʦʤ. 

WeakClassifiers ð ʥʘʙʦʨ ʩʣʘʙʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʚʳʥʦʩʠʪʩʷ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠʣʠ 

ʥʝʪ, internalNodes ʠ leafValues ð ʵʪʦ ʧʘʨʘʤʝʪʨʳ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʘʙʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ʊʘʢ ʢʘʢ ʫ ʥʘʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʦʜʥʦʫʨʦʚʥʝʚʳʭ ʨʝʰʘʶʱʠʭ ʜʝʨʝʚʴʷʭ (decision stump), ʪʦ ʝʩʣʠ ʟʥʘʯʝʥʠʝ 

ʧʨʠʟʥʘʢʘ ʍʘʘʨʘ ʤʝʥʴʰʝ ʧʦʨʦʛʘ ʩʣʘʙʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ (ʯʝʪʚʝʨʪʦʝ 

ʟʥʘʯʝʥʠʝ ʚ internalNodes), ʚʳʙʠʨʘʝʪʩʷ ʧʝʨʚʦʝ ʟʥʘʯʝʥʠʝ leafValues, ʝʩʣʠ 

ʙʦʣʴʰʝ ð ʚʪʦʨʦʝ.  

ʇʦ ʩʫʪʠ ʚʩʝ ʵʪʠ ʧʨʠʟʥʘʢʠ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ 

ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʜʝʪʝʢʪʦʨʘʤʠ ʛʨʘʥʠʮ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʙʘʟʠʩʘ ʩʪʨʦʠʪʩʷ 

ʨʝʰʝʥʠʝ ʦ ʪʦʤ ʨʘʩʧʦʟʥʘʣ ʣʠ ʢʘʩʢʘʜ ʦʙʲʝʢʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠʣʠ ʥʝʪ. 

ʀʤʝʥʥʦ ʪʘʢʦʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʦʪʣʠʯʠʪʴ ʧʝʰʝʭʦʜʥʳʡ ʩʚʝʪʦʬʦʨ ʠ ʝʛʦ 
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ʮʚʝʪ. 

ʇʨʠ ʧʦʠʩʢʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʙʳʣʦ ʚʳʙʨʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ñGoogle Teachable Machineò 

 

 

ɹʳʣʦ ʟʘʜʘʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣ-ʚʦ ʵʧʦʭ ʦʙʫʯʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʢʦʨʦʩʪʠ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʛʦʪʦʚʘʷ ʢ ʟʘʛʨʫʟʢʝ ʤʦʜʝʣʴ. 
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2.3 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʥʠʷ ʪʦʯʥʦʩʪʠ ʚ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20 ʤʝʪʨʦʚ. 
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3 ɿʘʛʨʫʟʢʘ ʥʘ ʩʤʘʨʪʬʦʥ 

ɺ ʭʦʜʝ ʟʘʛʨʫʟʢʠ ʥʘ ʩʤʘʨʪʬʦʥ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ 

ñAndroid Studioò 
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ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʚʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

-  ʩʢʘʯʘʪʴ ʤʦʜʝʣʴ ʥʝʡʨʦʩʝʪʠ 

- ʩʢʘʯʘʪʴ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʜʘʪʘʧʘʢ 

- ʟʘʛʨʫʟʠʪʴ ʠʭ ʚ ʰʘʙʣʦʥ ʚ ñAndroid Studioò 

- ʧʨʦʠʟʚʝʩʪʠ ʨʘʟʙʣʦʢʠʨʦʚʢʫ ʨʝʞʠʤʘ ʨʘʟʨʘʙʦʪʯʠʢʘ ʥʘ ʪʝʣʝʬʦʥʝ 

- óʟʘʢʦʥʥʝʢʪʠʪʴô ʢʦʤʧʴʶʪʝʨ ʠ ʩʤʘʨʪʬʦʥ ʠ ʧʨʦʠʟʚʝʩʪʠ ʟʘʛʨʫʟʢʫ 

4 ʉʨʘʚʥʝʥʠʝ ʩ ʘʥʘʣʦʛʘʤʠ 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʭʦʞʠʭ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʘʥʘʣʦʛʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ 

ʩʝʙʷ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʤʦʱʠ ʧʦʣʥʦʩʪʴʶ ʩʣʝʧʳʤ ʣʶʜʷʤ, ʠʣʠ ʚʳʧʦʣʥʷʶʪ 

ʬʫʥʢʮʠʶ ʧʦʤʦʱʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʦʙʲʝʢʪʘ. 

ʇʦʵʪʦʤʫ ʜʘʣʝʝ ʷ ʙʫʜʫ ʧʨʠʚʦʜʠʪʴ ʪʦʣʴʢʦ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʝ ʧʨʠʤʝʨʳ.  

1) ʆʜʠʥ ʠʟ ʥʠʭ ï ʵʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʫʤʥʘʷ ʪʨʦʩʪʴ 

ñʈʦʙʠʥò ʩ ʬʫʥʢʮʠʷʤʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʠ ʧʦʠʩʢ 

ʧʨʝʜʤʝʪʦʚ. ʊʨʦʩʪʴ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʮʚʝʪ ʩʚʝʪʦʬʦʨʘ. 
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2) ɽʱʝ ʦʜʠʥ ʘʥʘʣʦʛ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʜʣʷ ʧʦʤʦʱʠ ʥʝʟʨʷʯʠʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʪʫʜʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ ʢʦʥʢʫʨʩʘ ñʐʘʛ ʚ ʙʫʜʫʱʝʝò. ʆʜʥʠʤ ʠʟ ʝʛʦ ʬʫʥʢʮʠʡ 

ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʛʥʘʣʘ ʩʚʝʪʦʬʦʨʘ ʟʘ ʩʯʝʪ ʢʠʥʥʝʢʪʘ ʦʪ XBOX ʚ 

ʩʫʤʢʝ ʠ ʢʘʤʝʨʳ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʰʣʝʤʝ. ʄʠʥʫʩ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʧʦʤʠʤʦ ʦʛʨʦʤʥʦʛʦ ʚʝʩʘ ï ʵʪʦ ʦʰʠʙʢʠ ʚʳʟʚʘʥʥʳʝ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ: ʦʥʘ 

ʥʝ ʤʦʞʝʪ ʦʪʣʠʯʠʪʴ ʩʚʝʪʦʬʦʨ ʦʪ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ. 
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ɿʘʢʣʶʯʝʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʫʜʘʣʦʩʴ ʩʦʟʜʘʪʴ ʥʝ ʠʤʝʶʱʝʝ ʘʥʘʣʦʛʦʚ 

ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʠʛʥʘʣʳ 

ʧʝʰʝʭʦʜʥʳʭ ʩʚʝʪʦʬʦʨʦʚ. ʇʣʘʥʠʨʫʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʪʘʢʠʭ ʬʫʥʢʮʠʡ, ʢʘʢ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʟʥʘʢʦʤʳʭ ʣʠʮ ʠ ʧʦʠʩʢ ʧʨʝʜʤʝʪʦʚ. ɿʘ ʩʯʝʪ ʧʨʦʩʪʦʪʳ ʠ 

ʧʨʘʢʪʠʯʥʦʩʪʠ, ʧʨʠ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ, ʧʨʦʛʨʘʤʤʘ ʧʦʤʦʞʝʪ 

ʤʥʦʞʝʩʪʚʫ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʟʨʝʥʠʝʤ.  

 

 

 

 

 

 



ʐʘʛ ʚ ʙʫʜʫʱʝʝ 2021 ʉʙʦʨʥʠʢ ʣʫʯʰʠʭ ʨʘʙʦʪ 
 

40  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1.      ʈʫʢʦʚʦʜʩʪʚʦ TensorFlow [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

https://www.tensorflow.org/tutorials 

2.   ɹʝʣʦʚ ɸ. ɺ. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ. [ʧʝʯʘʪʥʦʝ 

ʠʟʜʘʥʠʝ] 

ʀʟʜʘʪʝʣʴʩʪʚʦ: ʅʀʊ 2005 ʛʦʜ 

3.   ʃʠʪʚʘʢ ɸ. ɻ. çʇʩʠʭʦʣʦʛʠʷ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭè [ʧʝʯʘʪʥʦʝ ʠʟʜʘʥʠʝ] 

ʉʇʙ. ʀʟʜʘʪʝʣʴʩʪʚʦ ʈɻʇʋ, 1998 ʛʦʜ 

    4. ʌʝʜʝʨʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ñɼʦʩʪʫʧʥʘʷ ʉʨʝʜʘò [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  

          https://mintrud.gov.ru/ministry/programms/3/0 

 

 

 

 

 

https://www.tensorflow.org/tutorials
https://mintrud.gov.ru/ministry/programms/3/0
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ʉɽʂʎʀʗ ʀʅɾɽʅɽʈʅʓʁ ɹʀɿʅɽʉ ʀ ʄɽʅɽɼɾʄɽʅʊ 

 

ʋʄʅɸʗ ʊɽʇʃʀʎɸ 

 
ʉʝʤʝʥʠʮʢʠʡ ɸʣʝʢʩʝʡ ɼʤʠʪʨʠʝʚʠʯ 

 

ʄʆɹʋ ʛʠʤʥʘʟʠʷ ˉ76 ʛ.ʉʦʯʠ ʠʤʝʥʠ ʂʦʥʦʥʮʝʚʦʡ ɻ.ɺ., 11 ʢʣʘʩʩ ɸ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʉʦʢʦʣʦʚ ʄʠʭʘʠʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʢ.ʵ.ʥ., ʜʦʮ.ʢʘʬ. ʀɹʄ7, ʄɻʊʋ ʠʤ. ʅ. ʕ. ɹʘʫʤʘʥʘ 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʆʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ï ʵʪʦ IoT. ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ 

ʨʘʥʴʰʝ ʪʨʘʪʠʣʦʩʴ ʥʘ ʨʫʪʠʥʥʳʝ ʧʨʦʮʝʩʩʳ ï ʚʩʝ ʵʪʦ ʩʝʨʴʝʟʥʦ ʧʦʚʳʰʘʝʪ 

ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʤ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʥʪʝʨʝʩ ʢ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʪʦʣʴʢʦ ʨʘʩʪʝʪ ï ʘʢʪʫʘʣʴʥʦʩʪʴ ʫʤʥʦʡ ʪʝʧʣʠʮʳ 

ʪʘʢʞʝ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ. ʀ ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ ʨʘʟʨʘʙʦʪʢʦʡ, 

ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. 

ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʦʣʫʯʘʝʤʘʷ ʚʳʛʦʜʘ. ʇʦ ʦʪʜʝʣʴʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʫʤʥʦʡ ʪʝʧʣʠʮʳ ʫʞʝ ʜʘʚʥʦ ʥʝ ʥʦʚʰʝʩʪʚʦ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʪʝʣʝʡ ʈʦʩʩʠʠ. ʂ ʧʨʠʤʝʨʫ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʣʠʚʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʜʘʚʥʦ ʫʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʟʘʛʦʨʦʜʥʳʭ ʫʯʘʩʪʢʘʭ. ʀʩʭʦʜʷ ʠʟ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʝʤʳ ʠ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʘʥʥʘʷ ʪʝʤʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ ʩʠʩʪʝʤʝ 
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ʧʨʦʪʦʢʦʣʦʚ. ʇʨʦʪʦʢʦʣ ʚʳʨʘʱʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ ʠ ʜʝʡʩʪʚʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʧʪʠʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʢʘʞʜʦʡ ʢʫʣʴʪʫʨʳ, ʥʦ ʠ ʦʪʜʝʣʴʥʳʭ ʩʦʨʪʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ. ɺʝʜʴ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠ ʩʦʨʪʘ ʨʘʩʪʝʥʠʡ ʠ ʛʨʠʙʦʚ 

ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʦʪʣʠʯʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʤʘʪʦʚ 

ʠʜʝʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 60%, ʘ ʜʣʷ ʙʘʢʣʘʞʘʥ 42%. 

ʃʝʛʢʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʧʪʠʤʘʣʴʥʳʝ 

ʨʝʞʠʤʳ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʤʘʢʝʪʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʧʣʠʮʳ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ 

ʢʦʥʢʫʨʝʥʪʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʠʥʪʝʨʥʝʪʝ ʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʪʯʠʢʘʭ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʫʩʪʨʦʡʩʪʚʘ. 

3. ʅʘʧʠʩʘʪʴ ʪʝʩʪʦʚʦʝ ʇʆ ʜʣʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

4. ʀʟʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʨʘʱʠʚʘʥʠʷ ʢʫʣʴʪʫʨ ʚ 

ʪʝʧʣʠʮʝ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʪʦʢʦʣʦʚ. 

5. ʀʟʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. 

ɻʠʧʦʪʝʟʘ: ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʘʢʝʪ ʪʝʧʣʠʮʳ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʤʦʛʫʪ 

ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʢʘʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʦʝʛʦ ʜʝʣʘ, ʪʘʢ ʠ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʦʝʢʪ. 

ʅʦʚʠʟʥʘ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʪʦʢʦʣʦʚ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʣʦʜʦʥʦʩʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʕʪʘ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʳʜʝʣʷʝʪ ʫʩʪʨʦʡʩʪʚʦ 

ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. 

ɺʳʚʦʜ: ɹʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʦʪʣʘʞʝʥ ʤʘʢʝʪ ʫʤʥʦʡ ʪʝʧʣʠʮʳ, 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʪʣʠʯʠʪʝʣʴʥʫʶ ʯʝʨʪʫ ï ʩʠʩʪʝʤʫ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʘʷ 
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ʫʧʨʦʱʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ: ʢʦʥʢʫʨʝʥʪʦʚ, ʚʦʟʤʦʞʥʳʡ ʩʧʨʦʩ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʧʨʦʝʢʪʘ. 

 

ʅʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ çʫʤʥʳʝè ʪʝʧʣʠʮʳ ʩʥʘʙʞʘʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʛʫʣʠʨʦʚʢʫ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʫʨʦʚʝʥʴ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʧʨʦʮʝʩʩʳ ʦʨʦʰʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʙʘʢʝ ʜʣʷ 

ʧʦʣʠʚʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ ʪʝʧʣʠʮ ʜʦʣʞʥʘ 

ʚʳʧʦʣʥʷʪʴʩʷ ʢʦʤʧʣʝʢʩʥʦ: ʝʩʣʠ ʚʩʝ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ 

ʩʦʛʣʘʩʦʚʘʥʥʦ, ʪʦ ʤʦʞʥʦ ʙʫʜʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʘʢ, ʩʧʝʮʠʘʣʴʥʳʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʦʚʝʪʨʠʚʘʥʠʝ. ɺʝʥʪʠʣʷʮʠʷ ʦʙʦʨʫʜʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʩ 

ʛʠʙʢʠʤʠ ʪʷʛʘʤʠ ʠ ʛʠʜʨʦʮʠʣʠʥʜʨʘʤʠ. ʆʪʢʨʳʚʘʥʠʝ ʬʦʨʪʦʯʝʢ ʧʨʦʠʩʭʦʜʠʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ: ʛʠʜʨʦʩʠʩʪʝʤʳ ʩʨʘʙʘʪʳʚʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʦʙʲʝʤʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʊʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʚ ʪʝʧʣʠʮʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ: 

Å ɼʣʷ ʢʦʥʪʨʦʣʷ ʦʙʦʛʨʝʚʘ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʨʝʣʝ, 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʜʘʪʯʠʢʠ, ʥʘʛʨʝʚʘʪʝʣʠ, ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʚʝʥʪʠʣʷʪʦʨʳ. ʋʩʪʨʦʡʩʪʚʘ ʩʚʷʟʘʥʳ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠ 

ʦʙʨʘʙʦʪʢʝ ʩʠʛʥʘʣʘ, ʧʦʜʘʝʪʩʷ ʚʦʟʜʫʭ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

Å ɸʚʪʦʧʦʣʠʚ: ʦʪ ʨʝʟʝʨʚʥʦʡ ʝʤʢʦʩʪʠ ʩ ʧʦʜʦʛʨʝʚʦʤ ʚʦʜʳ ʯʝʨʝʟ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʪʨʫʙʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʨʘʩʪʝʥʠʷʤ. ʅʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʦʡ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʯʠʪʘʝʪʩʷ ʩʠʩʪʝʤʘ ʢʘʧʝʣʴʥʦʛʦ 

ʘʚʪʦʧʦʣʠʚʘ. ʆʥʘ ʜʘʝʪ ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʣʦʜʦʥʦʩʥʦʩʪʠ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 
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ʧʦʛʨʫʞʥʳʤ ʥʘʩʦʩʦʤ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʨʘʟʙʨʳʟʛʠʚʘʪʝʣʷʤʠ: ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ 

ʠʤʝʶʱʝʛʦʩʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ. ʕʪʠʤ ʞʝ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʧʦʜʘʚʘʪʴ 

ʠ ʞʠʜʢʠʝ ʧʦʜʢʦʨʤʢʠ. ʇʦʜʘʯʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʘʪʯʠʢʘʤʠ, 

ʠʟʤʝʨʷʶʱʠʤʠ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ. 

Å ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʦʩʚʝʱʝʥʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʨʘʙʦʪʳ ʵʢʨʘʥʦʚ ʟʘʪʝʥʝʥʠʷ ʠ ʚʢʣʶʯʝʥʠʝ/ʚʳʢʣʶʯʝʥʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʵʪʦ ʜʣʷ ʟʠʤʥʠʭ 

ʪʝʧʣʠʮ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʢʦʨʦʪʢʦʛʦ ʩʚʝʪʦʚʦʛʦ ʜʥʷ. 

Å ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʨʦʚʥʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. ʇʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʤʝʰʘʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʩʪʫ ʨʘʩʪʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʜʘʪʯʠʢʠ ʣʠʙʦ ʩʠʛʥʘʣʠʟʠʨʫʶʪ ʦʧʝʨʘʪʦʨʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ, ʣʠʙʦ ʟʘʧʫʩʢʘʶʪ ʩʠʩʪʝʤʫ ʚʦʟʜʫʭʦʦʙʤʝʥʘ. 

ʆʙʳʯʥʦ ʚʩʝ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʩʚʦʜʷʪʩʷ ʢ ʦʙʱʝʤʫ çʵʢʨʘʥʫ ʦʧʝʨʘʪʦʨʘè, 

ʯʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʜʦʙʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʝʧʣʠʮʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʣʠʤʘʪʘ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʥʫʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ (ʟʝʣʝʥʠ, ʨʘʥʥʠʭ ʦʚʦʱʝʡ, ʬʨʫʢʪʦʚ ʟʠʤʦʡ ʠ ʪʘʢ ʜʘʣʝʝ). ɺʩʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ð ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʘʷ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʏʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʙʳʩʪʨʫʶ ʦʢʫʧʘʝʤʦʩʪʴ, ʚʘʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʫʶ 

ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʀʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʢʠ. 

ɺʘʞʥʦ ʧʦʜʦʙʨʘʪʴ ʧʦʜʭʦʜʷʱʝʝ ʨʝʰʝʥʠʝ ʝʱʝ ʥʘ ʵʪʘʧʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʧʪʠʤʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʥʝ ʪʦʣʴʢʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʫʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʘ ʟʥʘʯʠʪ, ʠ ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ. 

ʂʦʤʧʣʝʢʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʪʝʧʣʠʮʳ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Å ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʨʦʛʨʝʚ ʚʦʟʜʫʭʘ ʠ 

ʛʨʫʥʪʘ. ʇʦʜʜʝʨʞʘʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʢʦʨʷʝʪ 

ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʝʨʠʦʜ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ 
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦ 45%. ɽʩʣʠ ʚ ʪʝʧʣʠʮʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʤʥʦʛʦʷʨʫʩʥʦʝ ʦʪʦʧʣʝʥʠʝ, ʪʦ ʜʘʪʯʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ 

ʢʘʞʜʦʤ ʷʨʫʩʝ ʠ ʨʘʙʦʪʘʶʪ ʥʝʟʘʚʠʩʠʤʦ. ɺʘʞʥʦ, ʯʪʦʙʳ ʚʩʷ ʩʠʩʪʝʤʘ ʤʦʛʣʘ 

ʯʫʪʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ. ʊʘʢ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʢʫʣʴʪʫʨ ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʜʥʝʚʥʦʡ ʠ ʥʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʘ ʧʨʠ ʩʦʣʥʝʯʥʦʡ ʧʦʛʦʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʛʨʝʚʘ ʛʨʫʥʪʘ 

ʜʦʣʞʥʘ ʩʥʠʞʘʪʴʩʷ, ʯʪʦʙʳ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʥʝ ʧʝʨʝʩʫʰʠʚʘʣʘʩʴ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴʩʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʩ 

ʢʦʣʝʙʘʥʠʷʤʠ ʥʝ ʙʦʣʝʝ 1 ʛʨʘʜʫʩʘ. 

Å ɺʣʘʞʥʦʩʪʴ ʜʦʣʞʥʘ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

Å ɼʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʩʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ (ʩʦʣʥʝʯʥʦʡ) ʦʩʚʝʱʝʥʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʩʵʢʦʥʦʤʠʪʴ ʜʦ 25% 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʚʢʣʶʯʘʶʪ ʤʝʭʘʥʠʟʤʳ ʟʘʪʝʥʝʥʠʷ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʛʫʣʷʮʠʷ ʦʙʣʫʯʝʥʠʷ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʦʪʦʩʠʥʪʝʟʘ 

Å ʇʨʠ ʟʘʧʫʩʢʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ʉʆ2 ʚʥʫʪʨʠ ʪʝʧʣʠʮʳ, ʥʦ ʠ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʨʘ ʩʥʘʨʫʞʠ. 

Å ʇʨʦʮʝʩʩʳ ʧʦʣʠʚʘ ʠ ʫʜʦʙʨʝʥʠʷ ʟʘʧʫʩʢʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʩʪʘʨʪʦʚʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɺ ʥʠʭ ʫʢʘʟʳʚʘʝʪʩʷ ʚʨʝʤʷ, ʦʙʲʝʤʳ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʥʪʝʨʚʘʣʳ. ɺ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʫʯʠʪʳʚʘʶʪʩʷ 

ʧʦʙʦʯʥʳʝ ʚʣʠʷʥʠʷ ʩʦʣʥʝʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ. [1] 

ʀʩʩʣʝʜʫʷ ʢʦʤʧʘʥʠʠ: 2Agrocloud [2], ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅ 

çʋʄʅɸʗ ʊɽʇʃʀʎɸè [3], ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʤʝʣʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʜʝʰʸʚʳʡ, ʵʬʬʝʢʪʠʚʥʳʡ ʠ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʘ ʪʘʢʞʝ 

ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ ʫʜʦʙʩʪʚʦʤ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ATMEGA 2560 ʥʘ ʙʘʟʝ Arduino Mega 

(ʨʠʩʫʥʦʢ 1), ʪʘʢ ʢʘʢ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʠʬʨʦʚʳʭ ʧʦʨʪʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ (ʜʘʪʯʠʢʦʚ). ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚʟʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʥʘ ʙʘʟʝ Arduino UNO ʠ 

Arduino NANO, ʢʦʣʠʯʝʩʪʚʦ ʮʠʬʨʦʚʳʭ ʧʦʨʪʦʚ ʫ ʢʦʪʦʨʳʭ ʨʘʚʥʦ 14, ʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʫʤ 15. 

 

˾͙ͫͯͤͦ͟ 1 ς Arduino Mega 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʜʠʩʧʣʝʡ, ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʠʣ LCD-ʜʠʩʧʣʝʡ 1602 (ʨʠʩʫʥʦʢ 2). ʊʘʢ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʷ, ʦʪʦʙʨʘʞʘʝʤʘʷ ʥʘ ʜʠʩʧʣʝʝ ʜʦʣʞʥʘ ʙʳʪʴ ʯʠʪʘʙʝʣʴʥʘ. ʊʘʢʞʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ ʚʳʙʦʨʘ ʜʘʥʥʦʛʦ ʜʠʩʧʣʝʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʮʝʥʘ 

(ʘʥʘʣʦʛʠ ʩʪʦʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ). 

 

ʈʠʩʫʥʦʢ 2 ï LCD-ʜʠʩʧʣʝʡ 1602 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʥʝʦʙʭʦʜʠʤ ʛʨʘʬʠʯʝʩʢʠʡ 

ʤʘʥʠʧʫʣʷʪʦʨ. ɺʳʙʦʨ ʧʘʣ ʥʘ ʜʚʫʭʦʩʝʚʦʡ ʜʞʦʡʩʪʠʢ KY-023 (ʨʠʩʫʥʦʢ 3), ʪʘʢ 

ʢʘʢ ʜʘʥʥʳʡ ʜʞʦʡʩʪʠʢ ʙʳʣ ʚ ʥʘʣʠʯʠʠ (ʦʩʪʘʣʩʷ ʧʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʦʝʢʪʘ). 

 

ʈʠʩʫʥʦʢ 3 ï ɼʞʦʡʩʪʠʢ KY-023 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʧʨʠʚʷʟʢʫ ʢʦ ʚʨʝʤʝʥʠ, 
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ʥʝʦʙʭʦʜʠʤ ʜʘʪʯʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʚʝʜʝʪ ʧʦʜʩʯʝʪ ʚʨʝʤʝʥʠ. ʊʘʢ 

ʢʘʢ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʩʙʨʦʩ ʚʨʝʤʝʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ RTC-ʤʦʜʫʣʴ 1307 (ʨʠʩʫʥʦʢ 4), ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʦʜʫʣʴ 

ʚʳʧʦʣʥʷʝʪ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ ʩʪʦʠʤʦʩʪʴ. 

 

ʈʠʩʫʥʦʢ 4 ï RTC-ʤʦʜʫʣʴ 1307 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʡ ʜʘʪʯʠʢ ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, 

ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, BME-280 (ʨʠʩʫʥʦʢ 5), ʪʘʢ 

ʢʘʢ ʜʘʥʥʳʡ ʜʘʪʯʠʢ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ. 

 

ʈʠʩʫʥʦʢ 5 ï BME-280 

ɺ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

(ʨʠʩʫʥʦʢ 6), ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʦʛʠʯʥʳʝ ʜʘʪʯʠʢʠ (ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ 

ʠ ʜʘʪʯʠʢ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ). 

 

ʈʠʩʫʥʦʢ 6 ï ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

ʅʝʦʙʭʦʜʠʤ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʢʨʳʚʘʥʠʷ 

ʦʢʦʥ ʜʣʷ ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʪʝʧʣʠʮʳ. ɹʳʣ ʚʳʙʨʘʥ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ 28BYJ-

48 (ʨʠʩʫʥʦʢ 7), ʪʘʢ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʚʳʧʦʣʥʷʝʪ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ. 
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ʈʠʩʫʥʦʢ 7 ï ʐʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ 28BYJ-48 

ɼʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʠʚʘ ʥʝʦʙʭʦʜʠʤ ʩʝʨʚʦʧʨʠʚʦʜ SG-90 

(ʨʠʩʫʥʦʢ 8), ʪʘʢ ʢʘʢ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ ʠ ʠʤʝʝʪ 

ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ. 

 

ʈʠʩʫʥʦʢ 8 ï ʉʝʨʚʦʧʨʠʚʦʜ SG-90 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤ Bluetooth-ʤʦʜʫʣʴ 

HC-06 (ʨʠʩʫʥʦʢ 9), ʪʘʢ ʢʘʢ ʜʘʥʥʳʡ ʤʦʜʫʣʴ ʫʜʦʙʝʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʢ 

ʤʦʜʫʣʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʥʝ ʪʨʝʙʫʶʱʝʝ 

ʧʝʨʝʧʨʦʰʠʚʢʠ). 

 

ʈʠʩʫʥʦʢ 9 ï Bluetooth-ʤʦʜʫʣʴ HC-06 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ Arduino Mega (ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ). 

¶ RTC-ʤʦʜʫʣʴ 1307 (ʜʘʪʯʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ); 

¶ BME-280 (ʢʦʤʧʣʝʢʩʥʳʡ ʜʘʪʯʠʢ ʠʟʤʝʨʝʥʠʷ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ); 

¶ NTC 3950 (ʪʝʨʤʦʨʝʟʠʩʪʦʨʳ ʥʘ 10 ʢʆʤ); 

¶ ɼʞʦʡʩʪʠʢ ʜʚʫʭʦʩʝʚʦʡ KY-023; 

¶ LCD-ʜʠʩʧʣʝʡ 1602; 

¶ ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ; 

¶ ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ; 

¶ HC-06 (Bluetooth-ʤʦʜʫʣʴ); 
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¶ ʐʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ 28BYJ-48; 

¶ ʉʝʨʚʦʧʨʠʚʦʜ SG-90; 

¶ ʉʚʝʪʦʜʠʦʜʳ; 

¶ ʈʝʟʠʩʪʦʨʳ (10 ʢʆʤ); 

¶ ʌʦʪʦʨʝʟʠʩʪʦʨ GL-5528; 

¶ ʄʦʜʫʣʴ MOSFET IRF-520. 

ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʤʦʜʫʣʷʤ ʙʳʣʘ ʚʟʷʪʘ ʩ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ çɸʈɼʋʀʅʆ-

ʈʦʩʪʦʚè [4]. 

ʇʝʨʚʳʡ ʵʪʘʧ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʫʤʥʦʡ ʪʝʧʣʠʮʳ ʧʨʦʠʟʚʦʜʠʣʦʩʴ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʘʢʝʪʘ. ʈʘʟʤʝʨʳ ʪʝʧʣʠʮʳ ʩʦʩʪʘʚʣʷʶʪ 60*40*35 ʩʤ. 

ɺʳʨʝʟʘʣ ʢʘʨʢʘʩ ʠʟ ʜʦʩʦʢ 2*1 ʩʤ (ʨʠʩʫʥʦʢ 1, ʨʠʩʫʥʦʢ 2).  

ʉʦʝʜʠʥʠʣ ʥʠʞʥʶʶ ʨʘʤʢʫ (ʧʦʣ) ʩ ʧʦʤʦʱʴʶ ʩʘʤʦʨʝʟʦʚ (ʨʠʩʫʥʦʢ 

3).  

ɺʳʨʝʟʘʣ ʠ ʫʩʪʘʥʦʚʠʣ ʧʦʧʝʨʝʯʥʳʝ ʩʪʦʡʢʠ ʠ ʩʦʝʜʠʥʠʣ ʠʭ ʩ 

ʢʘʨʢʘʩʦʤ (ʨʠʩʫʥʦʢ 4). 

ɺʳʨʝʟʘʣ ʠ ʫʩʪʘʥʦʚʠʣ ʚʝʨʭʥʶʶ ʨʘʤʢʫ (ʢʨʳʰʘ) (ʨʠʩʫʥʦʢ 5).  

ʋʩʪʘʥʦʚʠʣ ʥʘ ʥʠʞʥʶʶ ʨʘʤʢʫ ʜʥʦ ʠʟ ʧʦʣʠʢʘʨʙʦʥʘʪʘ, ʪʘʢ ʢʘʢ 

ʧʦʣʠʢʘʨʙʦʥʘʪ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʚʣʘʛʫ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʧʨʦʯʥʦʩʪʴ ʠ 

ʤʘʣʳʡ ʚʝʩ (ʨʠʩʫʥʦʢ 6).  

ɸʥʘʣʦʛʠʯʥʦ ʩ ʧʦʤʦʱʴʶ ʜʦʩʦʢ 2*1 ʩʤ ʠ ʧʦʣʠʢʘʨʙʦʥʘʪʘ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʣ ʠ ʫʩʪʘʥʦʚʠʣ ʦʢʥʦ ʠ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ. ɺʳʨʝʟʘʣ ʧʦ 

ʨʘʟʤʝʨʘʤ ʤʘʢʝʪʘ ʧʣʸʥʢʫ ʜʣʷ ʚʥʝʰʥʝʛʦ ʧʦʢʨʳʪʠʷ (ʨʠʩʫʥʦʢ 7). ʈʠʩʫʥʢʠ 

ʩʦʜʝʨʞʘʪʩʷ ʚ çʇʨʠʣʦʞʝʥʠʠ ɸè 

ɺʪʦʨʦʡ ʵʪʘʧ 

ʉʧʨʦʝʢʪʠʨʦʚʘʣ ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʪʯʠʢʦʚ (ʨʠʩʫʥʦʢ 1). 

ʉʦʙʨʘʣ ʠ ʩʧʘʷʣ ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ ʩʭʝʤʝ. ʋʩʪʘʥʦʚʠʣ ʝʛʦ ʥʘ 
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ʤʘʢʝʪ (ʨʠʩʫʥʦʢ 2, ʨʠʩʫʥʦʢ 3). 

ʋʩʪʘʥʦʚʠʣ ʩʚʝʪʦʜʠʦʜʥʫʶ ʣʝʥʪʫ ʠ ʤʦʜʫʣʴ MOSFET ʥʘ ʚʝʨʭʥʶʶ 

ʨʘʤʢʫ (ʨʠʩʫʥʦʢ 4). 

ʉʧʨʦʝʢʪʠʨʦʚʘʣ ʧʦʤʧʫ ʥʘ ʙʘʟʝ ʩʝʨʚʦʧʨʠʚʦʜʘ. ʉʦʙʨʘʣ ʝʸ ʠ ʫʩʪʘʥʦʚʠʣ 

ʥʘ ʚʝʨʭʥʶʶ ʨʘʤʢʫ. ʉʜʝʣʘʣ ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʚʦʜʳ ʠ ʫʩʪʘʥʦʚʠʣ ʝʛʦ ʥʘ ʤʘʢʝʪ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʪʨʳʚʘʥʠʷ ʦʢʥʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʥʮʠʧ ʤʘʷʪʥʠʢʘ. ɺʝʨʸʚʢʘ 

ʥʘʤʘʪʳʚʘʝʪʩʷ ʥʘ ʰʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ ʠ ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ.  ʉʧʘʷʣ ʧʣʘʪʫ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʠ ʧʣʘʪʫ ʧʦʚʳʰʘʶʱʫʶ ʥʘʧʨʷʞʝʥʠʝ, ʫʩʪʘʥʦʚʠʣ ʥʘ ʤʘʢʝʪʝ ʠ 

ʧʦʜʢʣʶʯʠʣ ʢ ʤʦʜʫʣʶ MOSFET (ʨʠʩʫʥʦʢ 5).  

ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʣ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ (ʨʠʩʫʥʦʢ 6, ʨʠʩʫʥʦʢ 7). 

ʈʠʩʫʥʢʠ ʩʦʜʝʨʞʘʪʩʷ ʚ çʇʨʠʣʦʞʝʥʠʠ ɹè. 

ʊʨʝʪʠʡ ʵʪʘʧ 

ʋʟʥʘʣ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ ʚ ʪʝʧʣʠʮʝ 

ʦʪ ʛʣʘʚʥʦʛʦ ʘʛʨʦʥʦʤʘ ʅʇʍ çʂʫʙʘʥʴè ɸ.ɸ. ʇʫʭʘʣʦʚʘ, ʪʘʢʠʝ ʢʘʢ ʚʣʘʞʥʦʩʪʴ 

ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ, ʚʣʘʞʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʜʳ ʚ ʨʝʟʝʨʚʫʘʨʝ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʠ ʩʦʨʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʠʣ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ (ʪʘʙʣʠʮʘ 1, ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 1 ï ʆʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʪʦʤʘʪʦʚ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 25ʦʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ 20ʦʉ 

ʉʚʝʪʦʚʦʡ ʜʝʥʴ 12 ʯʘʩʦʚ 

ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 60% 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʣʠʚʘ ʚʦʜʳ 20ʦʉ 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 60% 

 ʊʘʙʣʠʮʘ 2 ï ʆʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʙʘʢʣʘʞʘʥ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ 25ʦʉ 

ʊʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ 20ʦʉ 

ʉʚʝʪʦʚʦʡ ʜʝʥʴ 12 ʯʘʩʦʚ 

ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ 42% 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʣʠʚʘ ʚʦʜʳ 20ʦʉ 

ɺʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 10% 

ʅʘʧʠʩʘʣ ʧʨʦʪʦʢʦʣʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʥʠʡ (ʇʨʠʣʦʞʝʥʠʝ 

ʉ). 

ɺʠʜʝʦʨʦʣʠʢ ʨʘʙʦʪʳ ʛʦʪʦʚʦʛʦ ʤʘʢʝʪʘ ʦʧʫʙʣʠʢʦʚʘʥ ʧʦ ʩʩʳʣʢʝ: 

https://disk.yandex.ru/d/8SRpgnO_Wv3cXw ʠʣʠ ʧʦ QR-ʂʦʜʫ: 

https://disk.yandex.ru/d/8SRpgnO_Wv3cXw
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ʈʘʟʨʘʙʦʪʢʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ 

ʆ ʢʦʨʨʝʢʪʥʦʤ ʧʦʩʪʨʦʝʥʠʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʫʟʥʘʣ ʠʟ ʢʥʠʛʠ 

çʇʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ. ʅʘʩʪʦʣʴʥʘʷ ʢʥʠʛʘ ʩʪʨʘʪʝʛʘ ʠ ʥʦʚʘʪʦʨʘè ʀʚʘ 

ʇʠʥʴʝ ʠ ɸʣʝʢʩʘʥʜʨʘ ʆʩʪʝʨʚʘʣʴʜʝʨʘ. [5] 

ɹʠʟʥʝʩ-ʤʦʜʝʣʴ 

1) ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʷʚʣʷʶʪʩʷ ʣʶʜʠ, ʧʨʦʞʠʚʘʶɦʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʠʤʝʶʱʠʝ ʤʝʣʢʠʝ 

ʪʝʧʣʠʯʥʳʝ ʭʦʟʷʡʩʪʚʘ. ʀʭ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʘʞʘ 

ʩʚʝʞʠʭ ʦʚʦʱʝʡ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʟʘʥʠʤʘʶʪʩʷ 

ʪʝʧʣʠʯʥʳʤ ʭʦʟʷʡʩʪʚʦʤ, ʦʜʥʘʢʦ ʚ ʤʘʩʰʪʘʙʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʠʭ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʨʫʛʘʷ ʪʝʧʣʠʮʘ. ʇʦʪʝʥʮʠʘʣʴʥʳʤʠ ʟʘʢʘʟʯʠʢʘʤʠ ʷʚʣʷʶʪʩʷ: 

Å ʆʆʆ ɸʛʨʦʢʦʤʧʣʝʢʩ çʏʫʨʠʣʦʚʦè; 

Å ʆʆʆ çʉʣʘʚʷʥʩʢʠʝ ʧʦʣʷè; 

Å ɸʆ çʊʝʧʣʠʯʥʦʝè; 

Å ɸʛʨʦʢʦʤʙʠʥʘʪ çʖʞʥʳʡè; 

Å ʆʆʆ çʕʢʦʬʝʨʤʝʨè; 

Å ʂʦʤʧʘʥʠʷ çʇʦʢʦʪʦʨʛè; 

Å çʊʝʧʣʠʯʥʳʡ ʢʦʤʧʣʝʢʩ ɹʝʣʦʛʦʨʴʷè; 

Å ɸʛʨʦʢʦʤʙʠʥʘʪ çɻʦʨʴʢʦʚʩʢʠʡè; 

Å ɸʛʨʦʢʦʤʙʠʥʘʪ çʄʦʩʢʦʚʩʢʠʡè; 

Å ʊʝʧʣʠʯʥʳʡ ʢʦʤʙʠʥʘʪ çʅʦʚʦʩʠʙʠʨʩʢʠʡè; 

Å ɸʛʨʦʬʠʨʤʘ çʈʦʩʘè; 

Å ʊʝʧʣʠʯʥʳʡ ʢʦʤʙʠʥʘʪ çʄʘʪʚʝʝʚʩʢʦʝè; 

Å çʂʦʟʠʥʩʢʠʡ ʪʝʧʣʠʯʥʳʡ ʢʦʤʙʠʥʘʪè. 

ʉʝʨʚʠʩ çʗʥʜʝʢʩ.wordstatè ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʢʦʣʠʯʝʩʪʚʦ 
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ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʧʦ ʨʝʛʠʦʥʘʤ, ʘ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʟʘ ʛʦʜ. [6] (ʈʠʩʫʥʦʢ10) 

 

ʈʠʩʫʥʦʢ10 ï ʉʪʘʪʠʩʪʠʢʘ ʟʘʧʨʦʩʦʚ 

ʇʠʢ ʟʘʧʨʦʩʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʝʚʨʘʣʷ ʧʦ ʘʧʨʝʣʴ ʤʝʩʷʮ, ʘ ʪʘʢʞʝ ʩʧʨʦʩ 

ʥʘ ʪʝʧʣʠʮʳ ʚʳʨʦʩ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ, ʟʥʘʯʠʪ ʚʳʭʦʜʠʪʴ ʥʘ 

ʨʳʥʦʢ ʥʝʦʙʭʦʜʠʤʦ ʚ ʷʥʚʘʨʝ. 

2) ʅʝʦʩʧʦʨʠʤʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʫʜʦʙʩʪʚʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʪʦʢʦʣʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝ ʪʨʘʪʠʪʴ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʥʘʩʪʨʦʡʢʫ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ʊʦʚʘʨ ʙʫʜʝʪ ʧʨʦʜʘʚʘʪʴʩʷ ʩ ʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ 

ʧʦʢʫʧʘʪʝʣʶ ʦʩʪʘʥʝʪʩʷ ʣʠʰʴ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʧʨʦʪʦʢʦʣ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʚʘ ʚʠʜʘ: ʧʦʜ ʪʦʤʘʪʳ ʠ ʧʦʜ ʙʘʢʣʘʞʘʥʳ. ʇʨʦʪʦʢʦʣ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʨʦʩʪʘ ʠ ʧʣʦʜʦʥʦʩʥʦʩʪʠ ʨʘʩʪʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʵʢʦʥʦʤʠʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʚʦʜʫ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʦʙʳʯʥʦʡ ʪʝʧʣʠʮʳ 

ʦʙʭʦʜʠʪʩʷ ʦʢʦʣʦ 12 ʪʳʩʷʯ ʨʫʙʣʝʡ (ʥʘ ʦʪʦʧʣʝʥʠʝ ʫʭʦʜʠʪ ʧʦʨʷʜʢʘ 7 ʪʳʩʷʯ 

ʨʫʙʣʝʡ, ʥʘ ʦʩʚʝʱʝʥʠʝ ʪʨʘʪʠʪʩʷ 2 ʪʳʩʷʯʠ ʨʫʙʣʝʡ, ʥʘ ʧʦʣʠʚ 3 ʪʳʩʷʯʠ ʨʫʙʣʝʡ 

ʚ ʤʝʩʷʮ), ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ 15-17%. ɹʳʣʠ 

ʚʳʨʘʱʝʥʳ ʙʘʢʣʘʞʘʥʳ ʩʦʨʪʘ çɹʦʷʨʠʥè, ʢʦʪʦʨʳʝ ʧʦ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʧʣʦʜʦʥʦʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʚʦʜʳ ʙʳʣ ʩʥʠʞʝʥ. 

3) ʇʨʠ ʧʦʤʦʱʠ ʨʝʢʣʘʤʳ ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʧʦ ʤʝʩʪʥʦʤʫ ʪʝʣʝʚʠʜʝʥʠʶ. ɹʳʣʠ 

ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʡʦʥʳ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ: ɸʙʠʥʩʢʠʡ ʠ 

ɻʫʣʴʢʝʚʠʯʩʢʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʤ ʣʶʜʝʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʪʝʧʣʠʯʥʳʤ 
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ʭʦʟʷʡʩʪʚʦʤ, ʙʦʣʴʰʝ. ɼʦʩʪʘʚʢʘ ʪʝʧʣʠʮʳ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʠʟ ʧʦʤʝʱʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʘʨʝʥʜʦʚʘʥʦ, ʠ ʩʦʙʠʨʘʪʴʩʷ ʜʚʫʤʷ ʦʙʫʯʝʥʥʳʤʠ ʣʶʜʴʤʠ. 

ɼʘʪʯʠʢʠ ʤʦʛʫʪ ʠʩʧʦʨʪʠʪʴʩʷ ʠ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʷʪʴ, ʧʦʵʪʦʤʫ ʥʘʜʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʩ ʢʣʠʝʥʪʘʤʠ ʚ ʪʝʯʝʥʠʠ ʜʦʣʛʦʛʦ ʧʝʨʠʦʜʘ. 

4) ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʪʘʢʪʦʚ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟ ʚ ʜʚʘ ʤʝʩʷʮʘ 

ʟʚʦʥʠʪʴ ʠʤ ʠ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʦ ʨʘʙʦʪʝ ʪʝʧʣʠʮʳ, ʪʘʢʞʝ ʫʟʥʘʪʴ ʠʥʪʝʨʝʩʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʦ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʠ ʪʝʧʣʠʮʳ. 

5) ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʘʞʘ ʪʝʧʣʠʮ. ɺʪʦʨʦʩʪʝʧʝʥʥʳʤ 

ï ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ Arduino Mega (1300 ʨʫʙʣʝʡ). 

¶ RTC-ʤʦʜʫʣʴ 1307 (200 ʨʫʙʣʝʡ); 

¶ BME-280 (520 ʨʫʙʣʝʡ); 

¶ NTC 3950 (50 ʨʫʙʣʝʡ); 

¶ ɼʞʦʡʩʪʠʢ ʜʚʫʭʦʩʝʚʦʡ KY-023 (150 ʨʫʙʣʝʡ); 

¶ LCD-ʜʠʩʧʣʝʡ 1602 (350 ʨʫʙʣʝʡ); 

¶ ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ (70 ʨʫʙʣʝʡ); 

¶ ɼʘʪʯʠʢ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ (180 ʨʫʙʣʝʡ); 

¶ HC-06 (440 ʨʫʙʣʝʡ); 

¶ ʐʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ 28BYJ-48 (300 ʨʫʙʣʝʡ); 

¶ ʉʝʨʚʦʧʨʠʚʦʜ SG-90 (200 ʨʫʙʣʝʡ); 

¶ ʉʚʝʪʦʜʠʦʜʳ (15 ʨʫʙʣʝʡ); 

¶ ʈʝʟʠʩʪʦʨʳ (5 ʨʫʙʣʝʡ); 

¶ ʌʦʪʦʨʝʟʠʩʪʦʨ GL-5528 (40 ʨʫʙʣʝʡ); 

¶ ʄʦʜʫʣʴ MOSFET IRF-520 (120 ʨʫʙʣʝʡ). 

ʇʦʜʩʯʠʪʘʝʤ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʟʘʪʨʘʪ: 

ρσππςππυςπυπρυπσυπχπρψπττπσππ

ςππρυzφ υz τ τπρςπ  (ʨʫʙʣʝʡ); 
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ʉʪʦʠʤʦʩʪʴ ʢʘʨʢʘʩʘ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʩʦʩʪʘʚʠʣʘ 150 

ʨʫʙʣʝʡ 

ʀʪʦʛʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʢʝʪʘ ʩʦʩʪʘʚʠʣʘ 4180 ʨʫʙʣʝʡ 

ʉʦʩʪʘʚʠʤ ʮʝʥʫ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʧʣʠʮʳ, ʘ ʥʝ ʤʘʢʝʪʘ: ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʧʣʠʮʳ, ʧʣʦʱʘʜʴʶ 16 ʤ2. ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 24 

ʪʳʩʷʯʠ ʨʫʙʣʝʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʫʤʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʧʣʠʮʳ ʩ ʫʯʝʪʦʤ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 

32000 ʨʫʙʣʝʡ. 4 ʪʳʩʷʯʠ ʩʪʦʠʪ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

6) ɼʣʷ ʟʘʧʫʩʢʘ ʙʠʟʥʝʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʱʝʥʠʝ ʚ 25-30 ʤ2. (10000-13000 

ʨʫʙʣʝʡ/ʤʝʩʷʮ ʚ ɻʫʣʴʢʝʚʠʯʩʢʦʤ ʨʘʡʦʥʝ) ʇʷʪʴʜʝʩʷʪ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʦʪ 

ʢʦʤʧʘʥʠʠ çJLCPCBè, ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ ʜʚʫʭ ʪʳʩʷʯ 

ʨʫʙʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ: ʟʘʢʫʧʘʪʴ ʢʦʨʧʫʩʳ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ (15000-20000 ʨʫʙʣʝʡ ʟʘ 50 ʰʪʫʢ) ʠ ʧʦʣʠʢʘʨʙʦʥʘʪ ʩʦʪʦʚʳʡ ʜʣʷ 

ʢʨʳʰʠ ʠ ʩʪʝʥʦʢ ʪʝʧʣʠʮʳ (1300 ʨʫʙʣʝʡ/ʤ2), ʢʘʨʢʘʩ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʛʦ 

ʧʨʦʬʠʣʷ (39 ʨʫʙʣʝʡ/ʤ). ɼʘʪʯʠʢʠ, ʤʦʜʫʣʠ, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʩʠʩʪʝʤʘ 

ʦʪʦʧʣʝʥʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ (8000 ʨʫʙʣʝʡ/ʪʝʧʣʠʮʫ). ʅʘʥʷʪʴ ʪʨʸʭ 

ʨʘʙʦʯʠʭ (25000-30000 ʨʫʙʣʝʡ/ʤʝʩʷʮ). ʉʦʟʜʘʥʠʝ ʩʘʡʪʘ (70000 ʨʫʙʣʝʡ). 

ɼʦʤʝʥ ʜʣʷ ʩʘʡʪʘ (300 ʨʫʙʣʝʡ). ʈʝʢʣʘʤʘ: ʊɺ (100 ʨʫʙʣʝʡ/ʩʝʢʫʥʜʫ ʨʦʣʠʢʘ) + 

ʠʥʪʝʨʥʝʪ (15000 ʨʫʙʣʝʡ/ʤʝʩʷʮ). ʂʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ (5000-6000 

ʨʫʙʣʝʡ/ʤʝʩʷʮ). ʈʝʛʠʩʪʨʘʮʠʷ ʀʇ (800 ʨʫʙʣʝʡ). ɹʳʣʘ ʚʳʙʨʘʥʘ ʧʘʪʝʥʪʥʘʷ 

ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʙʦʣʴʰʝ 15 ʯʝʣʦʚʝʢ 

ʠ ʛʦʜʦʚʦʡ ʜʦʭʦʜ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʥʝ ʩʦʩʪʘʚʣʷʝʪ 60 ʤʣʥ. ʨʫʙʣʝʡ ʚ ʛʦʜ. 

7) ɺ ʧʦʤʝʱʝʥʠʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʙʦʨʢʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʟʘʪʝʤ 

ʜʦʩʪʘʚʢʘ ʠ ʩʙʦʨʢʘ. 

8) ʂʣʶʯʝʚʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ çJLCPCBè, ʪʘʢ ʢʘʢ ʦʥʘ 

ʧʦʩʪʘʚʣʷʝʪ ʧʝʯʘʪʥʳʝ ʧʣʘʪʳ, ʥʦ ʚʦʟʤʦʞʥʦ ʜʦʛʦʚʦʨʠʪʴʩʷ ʠ ʩ ʤʝʩʪʥʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

9)  ʀʟʜʝʨʞʢʠ 

ʈʘʟʦʚʳʝ ʈʝʛʠʩʪʨʘʮʠʷ ʀʇ (800 ʨʫʙʣʝʡ) 
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ʉʦʟʜʘʥʠʝ ʩʘʡʪʘ (70000 ʨʫʙʣʝʡ) 

ʇʦʢʫʧʢʘ ʜʦʤʝʥʘ (300 ʨʫʙʣʝʡ) 

ʈʝʢʣʘʤʥʘʷ ʢʦʤʧʘʥʠʷ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ (20000 

ʨʫʙʣʝʡ) 

ɽʞʝʤʝʩʷʯʥʳʝ ɿʘʨʧʣʘʪʳ ʩʦʪʨʫʜʥʠʢʘʤ (80000 ʨʫʙʣʝʡ) 

ʅʘʣʦʛʠ: 6% ʦʪ ʜʦʭʦʜʘ, ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʩʪʨʘʭʦʚʳʝ 

ʚʟʥʦʩʳ ʟʘ ʩʝʙʷ 31,1%, ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ ʚ ʇʌ 

ʟʘ ʨʘʙʦʪʥʠʢʦʚ ð 20% ʦʪ ʠʭ ʟʘʨʧʣʘʪʳ, ʅɼʌʃ 

ʟʘ ʩʦʪʨʫʜʥʠʢʦʚ 13% ʦʪ ʜʦʭʦʜʘ 

ʈʝʢʣʘʤʘ (25000 ʨʫʙʣʝʡ) 

ʂʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ (5000 ʨʫʙʣʝʡ) 

ɸʨʝʥʜʘ ʧʦʤʝʱʝʥʠʷ (10000 ʨʫʙʣʝʡ) 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ (600000 ʨʫʙʣʝʡ) 

ʇʦʢʘʟʘʪʝʣʠ TAM, SAM, SOM ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ çʇʨʠʣʦʞʝʥʠʠ ɼè 

 

ɺʳʚʦʜ 

ɹʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʦʪʣʘʞʝʥ ʤʘʢʝʪ ʫʤʥʦʡ ʪʝʧʣʠʮʳ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʦʪʣʠʯʠʪʝʣʴʥʫʶ ʯʝʨʪʫ ï ʩʠʩʪʝʤʫ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʘʷ ʫʧʨʦʱʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʪʘʢʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʠʟʥʝʩ-

ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ: ʢʦʥʢʫʨʝʥʪʦʚ, ʚʦʟʤʦʞʥʳʡ ʩʧʨʦʩ, 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ, ʠ ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʦʩʪ ʧʨʦʝʢʪʘ. 

  



ʐʘʛ ʚ ʙʫʜʫʱʝʝ 2021 ʉʙʦʨʥʠʢ ʣʫʯʰʠʭ ʨʘʙʦʪ 
 

56  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. https://izmerkon.ru/podderzhka/publikaczii/sistemy-avtomatizacii-teplic.html 

2. https://2agrocloud.com/lp/gh/?utm_source=yandex&utm_medium=cpc&utm_c

ampaign=52242140&utm_content=9122666843&utm_term=ʋʤʥʘʷ%20ʪʝʧʣʠ

ʮʘ.desktop...none&block=other.1&yclid=11614395106602778623  

3. https://umnaya-teplica.ru/  

4. https://ʘʨʜʫʠʥʦ-ʨʦʩʪʦʚ.ʨʬ/ 

5. .ɸ. ʆʩʪʝʨʚʘʣʴʜʝʨ, ʀ. ʇʠʥʴʝ ʇʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ: ʅʘʩʪʦʣʴʥʘʷ ʢʥʠʛʘ 

ʩʪʨʘʪʝʛʘ ʠ ʥʦʚʘʪʦʨʘ/ ʀʟʜʘʥʠʝ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʧʝʨʝʚʦʜ, ʦʬʦʨʤʣʝʥʠʝ. 

ʄʘʨʠʷ ʂʫʣʴʥʝʚʘ - ʆʆʆ çɸʣʴʧʠʥʘ ʇʘʙʣʠʰʝʨè, 2012. 

6. https://wordstat.yandex.ru/  

7. https://jlcpcb.com/VYD?yclid=6664285549327024127  

  

https://izmerkon.ru/podderzhka/publikaczii/sistemy-avtomatizacii-teplic.html
https://2agrocloud.com/lp/gh/?utm_source=yandex&utm_medium=cpc&utm_campaign=52242140&utm_content=9122666843&utm_term=Умная%20теплица.desktop...none&block=other.1&yclid=11614395106602778623
https://2agrocloud.com/lp/gh/?utm_source=yandex&utm_medium=cpc&utm_campaign=52242140&utm_content=9122666843&utm_term=Умная%20теплица.desktop...none&block=other.1&yclid=11614395106602778623
https://2agrocloud.com/lp/gh/?utm_source=yandex&utm_medium=cpc&utm_campaign=52242140&utm_content=9122666843&utm_term=Умная%20теплица.desktop...none&block=other.1&yclid=11614395106602778623
https://umnaya-teplica.ru/
https://ардуино-ростов.рф/
https://wordstat.yandex.ru/
https://jlcpcb.com/VYD?yclid=6664285549327024127
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ʇʨʠʣʦʞʝʥʠʝ ɸ 

 

ʈʠʩʫʥʦʢ 10 ï ɺʳʨʝʟʘʥʠʝ ʢʘʨʢʘʩʘ ʠʟ ʜʦʩʦʢ 

 

ʈʠʩʫʥʦʢ 11 ï ɺʳʨʝʟʘʥʠʝ ʢʘʨʢʘʩʘ ʠʟ ʜʦʩʦʢ 

 

ʈʠʩʫʥʦʢ 12 ï ʉʦʝʜʠʥʝʥʠʝ ʥʠʞʥʝʡ ʨʘʤʢʠ 

 

ʈʠʩʫʥʦʢ 13 ï ʋʩʪʘʥʦʚʢʘ ʧʦʧʝʨʝʯʥʳʭ ʩʪʦʝʢ 
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ʈʠʩʫʥʦʢ 14 ï ʋʩʪʘʥʦʚʢʘ ʚʝʨʭʥʝʡ ʨʘʤʢʠ 

 

ʈʠʩʫʥʦʢ 15 ï ʋʩʪʘʥʦʚʢʘ ʜʥʘ ʠʟ ʧʦʣʠʢʘʨʙʦʥʘʪʘ 

 

ʈʠʩʫʥʦʢ 16 ï ʋʩʪʘʥʦʚʢʘ ʦʢʥʘ ʠ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ 
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ʇʨʠʣʦʞʝʥʠʝ ɹ 

 

ʈʠʩʫʥʦʢ 17 ï ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 

 

ʈʠʩʫʥʦʢ 18 ï ʉʙʦʨʢʘ ʠ ʧʘʡʢʘ ʧʦ ʩʭʝʤʝ 

 

ʈʠʩʫʥʦʢ 19 ï ʉʙʦʨʢʘ ʠ ʧʘʡʢʘ ʧʦ ʩʭʝʤʝ 
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ʈʠʩʫʥʦʢ 20 ï ʋʩʪʘʥʦʚʢʘ MOSFET ʠ ʩʚʝʪʦʜʠʦʜʥʦʡ ʣʝʥʪʳ 

 

ʈʠʩʫʥʦʢ 21 ï ɻʦʪʦʚʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ 

 

ʈʠʩʫʥʦʢ 22 ï ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ ʩʨʝʜʝ 

Arduino 
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ʈʠʩʫʥʦʢ 23 ï ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʚ ʩʨʝʜʝ 

Arduino 
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ʇʨʠʣʦʞʝʥʠʝ ʉ 

 

 

ʇʨʠʣʦʞʝʥʠʝ ɼ 

ʈʘʩʩʯʠʪʘʝʤ ʦʙʲʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʮʝʣʝʚʦʛʦ ʨʳʥʢʘ (TAM): ʚ 2020 

ʛʦʜʫ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʧʣʠʮ ʩʪʨʘʥ ʉʅɻ ʩʦʩʪʘʚʠʣʘ 400 ʪʳʩ. ʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʝʣʝʚʦʡ ʨʳʥʦʢ ʩʦʩʪʘʚʣʷʝʪ 8 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙ. 

ʈʘʩʩʯʠʪʘʝʤ ʦʙʲʝʤ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʮʝʣʝʚʦʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ (SAM): 

ʚ 2020 ʛʦʜʫ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʧʣʠʮ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣʘ 100 ʪʳʩ. ʛʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʝʣʝʚʦʡ ʨʳʥʦʢ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 2 ʪʨʠʣʣʠʦʥʘ ʨʫʙ. 

ʈʘʩʩʯʠʪʘʝʤ ʦʙʲʝʤ ʨʳʥʢʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʘʰ ʛʦʪʦʚʳʡ 

ʧʨʦʜʫʢʪ (SOM): ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʧʣʠʮ ʩʦʩʪʘʚʣʷʝʪ 

400 ʛʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʝʣʝʚʦʡ ʨʳʥʦʢ ʚ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʩʦʩʪʘʚʣʷʝʪ 

8 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙ. 
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ʉɽʂʎʀʗ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʀ ʂʆʄʇʔʖʊɽʈʅʓɽ ʉʀʉʊɽʄʓ 

 

ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʇʀʃʆʊɸ ɼʃʗ ʇʆɼɺʆɼʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

ñPoseidonò 

 

ʀʩʤʘʛʠʣʦʚ ɻʝʨʘʨʜ ʆʣʝʛʦʚʠʯ 

 

ʄɹʆʋ ʌʄʃ ˉ 31 ʛʦʨʦʜʘ ʏʝʣʷʙʠʥʩʢ, 10 ʢʣʘʩʩ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʃʦʚʯʠʢʦʚ ɼʤʠʪʨʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, 

ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè ʄɹʆʋ ʌʄʃ ˉ 31 ʛʦʨʦʜʘ 

ʏʝʣʷʙʠʥʩʢ 

ɺɺɽɼɽʅʀɽ 

ɸʨʢʪʠʢʘ ð ʵʪʦ ʢʣʘʜʝʟʴ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʛʨʦʤʥʳʝ ʟʘʧʘʩʳ 

ʥʝʬʪʝʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʚʳʰʘʶʱʠʝ ʪʘʢʦʚʳʝ ʥʘ 

ʩʫʰʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. ʅʘ ʘʨʢʪʠʯʝʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʦʪʢʨʳʪʦ ʧʦʨʷʜʢʘ 

400 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʀʟ ʥʠʭ ʧʦʯʪʠ 300 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʬʦʥʜʝ ʥʝʜʨ, ʠ ʛʣʘʚʥʘʷ 

ʧʨʠʯʠʥʘ ʠʭ ʥʝ ʦʩʚʦʝʥʠʷ ð ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʪʝʭʥʠʢʠ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʫʞʥʳ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ʯʝʣʦʚʝʢʘ. ɺ ɸʨʢʪʠʢʝ ʦʯʝʥʴ ʭʦʣʦʜʥʳʡ 

ʢʣʠʤʘʪ ʠ ʥʘ ʚʦʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʦʝ ʜʚʠʞʝʥʠʝ ʣʴʜʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʳʚʘʪʴ ʥʝʬʪʴ ʠ ʛʘʟ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʜʦʙʳʯʘ ʩ ʧʦʤʦʱʴʶ ʧʦʜʚʦʜʥʦ-ʫʩʪʴʝʚʦʡ ʩʠʩʪʝʤʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ 

ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʣʘʪʬʦʨʤʝ ʠʣʠ ʙʝʨʝʛʫ ʥʘʭʦʜʠʪʩʷ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʙʳʯʝʡ, ʘ ʩʘʤʠ ʩʢʚʘʞʠʥʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʥʝ ʤʦʨʷ ʠ ʩʦʝʜʠʥʝʥʳ ʩ ʙʝʨʝʛʦʤ 

ʟʘ ʩʯʝʪ ʜʣʠʥʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ ʠ ʰʣʘʥʛ ʢʘʙʝʣʷ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʦ ʧʦʜʚʦʜʥʦʤʫ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʦʩʪʫʧʘʝʪ ʩʤʝʩʴ ʛʘʟʘ, ʢʦʥʜʝʥʩʘʪʘ ʠ ʚʦʜʳ ʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢ 

ʮʝʥʪʨʫ ʫʧʨʘʚʣʝʥʠʷ. ʉʢʚʘʞʠʥʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʝʡ. ɺ ʪʝʨʨʠʪʦʨʠʷʭ, 
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ʛʜʝ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʥʝ ʧʦʢʨʳʪʘ ʣʴʜʦʤ, ʢʦʥʪʨʦʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʨʘʙʣʷ, ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʧʦʜʚʦʜʥʳʡ 

ʘʧʧʘʨʘʪ (ʇɸ). ʂʦʨʘʙʣʴ ʧʦʜʧʣʳʚʘʝʪ ʢ ʩʢʚʘʞʠʥʝ, ʦʧʫʩʢʘʝʪ ʇɸ, ʢʦʪʦʨʳʡ 

ʧʨʦʠʟʚʦʜʠʪ ʦʩʤʦʪʨ, ʧʦʜʥʠʤʘʝʪ ʇɸ ʠ ʧʣʳʚʝʪ ʢ ʩʣʝʜʫʶʱʝʡ ʩʢʚʘʞʠʥʝ. ʅʦ 

ʝʩʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʚʦʜʳ ʧʦʢʨʳʪʘ ʣʴʜʦʤ, ʪʘʢʦʡ ʧʨʠʥʮʠʧ ʚʠʟʫʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʩʪʘʥʦʚʠʪʴʩʷ ʦʯʝʥʴ ʪʨʫʜ ʟʘʪʨʘʪʥʳʤ ʠ ʯʘʩʪʦ 

ʥʝʚʦʟʤʦʞʥʳʤ.  ʂʦʥʪʨʦʣʴ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʤʧʣʝʢʩ ʠʟ ʘʚʪʦʥʦʤʥʳʭ 

ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɸʅʇɸ). ɸʧʧʘʨʘʪʳ ʙʫʜʫʪ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʜʦʡ ʠ 

ʧʦʩʪʦʷʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʠʩʪʝʤʦʡ, ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚʜʦʣʴ 

ʥʝʬʪʝʧʨʦʚʦʜʘ, ʦʩʤʘʪʨʠʚʘʪʴ ʩʢʚʘʞʠʥʫ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ, ʟʘʧʠʩʳʚʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʧʘʤʷʪʴ ʠ ʧʦʩʣʝ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʜʠʩʧʝʪʯʝʨʫ. ʃʠʥʠʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ ʀ. ʊʘʢʞʝ ɸʅʇɸ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʙʘʟʫ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ ʠ ʩʚʷʟʠ ʩ ʜʠʩʧʝʪʯʝʨʦʤ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʘʧʧʘʨʘʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 1. ʅʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ 2. ʄʘʥʝʚʨʝʥʥʦʩʪʴ 3. 

ʂʦʥʩʪʨʫʢʮʠʷ ʘʧʧʘʨʘʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʠʟʚʦʜʠʪʴ ʙʳʩʪʨʫʶ ʟʘʤʝʥʫ 

ʜʝʪʘʣʝʡ. 4. ɺʦʟʤʦʞʥʦʩʪʴ ʜʚʠʛʘʪʴʩʷ ʚ ʚʦʜʝ ʩʦ ʩʢʦʨʦʩʪʷʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʜʚʠʞʝʥʠʝ ʧʨʦʪʠʚ ʪʝʯʝʥʠʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 1 

ʤʦʨʩʢʦʛʦ ʫʟʣʘ. 5. ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʘʚʪʦʧʠʣʦʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʪʦʨʘʤʠ 

ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ. ɺ 2020 ʛʦʜʫ ʤʳ ʩʦʟʜʘʚʘʣʠ ʩʦʙʩʪʚʝʥʥʳʡ ʧʦʜʚʦʜʥʳʡ 

ʘʧʧʘʨʘʪ ʇʦʩʝʡʜʦʥ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʦʜʚʦʜʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʘʚʪʦʧʠʣʦʪ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʤʳ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ 

ʮʝʣʴ: ʩʦʟʜʘʪʴ ʘʚʪʦʧʠʣʦʪ ʜʣʷ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʚʦʜʥʳʭ ʩʠʩʪʝʤ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʡ ʟʘʜʘʯʠ: 

- ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʘʚʪʦʧʠʣʦʪʘ 

- ʅʘʧʠʩʘʥʠʝ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨʞʠʚʘʥʠʷ ʛʣʫʙʠʥʳ 
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- ʅʘʧʠʩʘʥʠʝ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨʞʠʚʘʥʠʷ ʢʫʨʩʘ 

- ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʥʝʬʪʝʧʨʦʚʦʜʘ 

- ʅʘʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʝʣʢʠ 

- ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʚʜʦʣʴ ʥʝʬʪʝʧʨʦʚʦʜʘ 

- ʈʘʟʨʘʙʦʪʢʘ ʥʘʚʠʛʘʮʠʠ ʩ ʧʦʤʦʱʴʶ Aruco ʤʘʨʢʝʨʦʚ 

- ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʨʦʙʦʪʘ ʚ ʙʘʩʩʝʡʥʝ 

- ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʤʠʪʠʨʦʚʘʥʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ 

ʂʦʜʳ ʥʘʧʠʩʘʥʥʳʭ ʬʫʥʢʮʠʡ, ʬʦʪʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʪʝʢʩʪʝ ʧʦʣʥʦʡ ʨʘʙʦʪʳ 

ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

ʉʦʟʜʘʥʠʝ ɸʅʇɸ ʇʦʩʝʡʜʦʥ 
ʊʘʙʣʠʮʘ 1 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʆʙʱʘʷ ʤʘʩʩʘ, ʛ  6000  

ɻʘʙʘʨʠʪʳ, ɼ *ʐ * ɺ, ʩʤ  40 * 35 * 25  

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʜʝʡʩʪʚʠʷ, ʤ  60 ʤʝʪʨʦʚ  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʤʠʥ  50  

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʩʪʦʷʯʝʡ 

ʚʦʜʝ 

ʥʝ ʤʝʥʝʝ 2 

ʤʦʨʩʢʠʭ ʫʟʣʦʚ 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ 

ʉʚʦʶ ʨʘʙʦʪʫ ʤʳ ʥʘʯʘʣʠ ʩ ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʠ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʇʨʠʣʦʞʝʥʠʠ ɸ). ʄʳ ʨʘʙʦʪʘʣʠ ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ 3-ʭ 

ʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ñʂʆʄʇɸʉ 19ò. ʄʳ ʧʦʵʪʘʧʥʦ ʩʦʟʜʘʚʘʣʠ ʜʝʪʘʣʠ, 

ʦʙʲʝʜʠʥʷʷ ʠʭ ʚ ʧʦʜʩʙʦʨʢʠ ʠ ʩʙʦʨʢʫ. ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 30 ʜʝʪʘʣʝʡ.  

ʂʦʨʧʫʩ ʨʦʙʦʪʘ ʩʦʙʠʨʘʝʪʩʷ ʠʟ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ 

ʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘʤʠ. ʅʘʰ ʢʦʥʩʪʨʫʢʪʦʨ ï ʵʪʦ ʥʘʙʦʨ ʜʝʪʘʣʝʡ ʠʟ 

ʧʦʣʠʢʘʨʙʦʥʘʪʘ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ (ʇʨʠʣʦʞʝʥʠʝ ɹ), ʥʦ ʩ ʦʜʠʥʘʢʦʚʳʤʠ, 

ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠʟʤʝʥʷʪʴ ʩʪʨʦʝʥʠʝ 

ʢʦʨʧʫʩʘ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʤʥʦʞʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
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ʢʦʤʧʦʥʝʥʪʦʚ, ʥʝ ʨʘʟʨʫʰʘʷ ʝʛʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʦʥʩʪʨʫʢʪʦʨ 

ʦʪʣʠʯʘʝʪ ʥʘʰ ʘʧʧʘʨʘʪ ʦʪ ʘʥʘʣʦʛʦʚ ʥʘ ʨʳʥʢʝ ʇɸ, ʚʝʜʴ ʧʨʠ ʧʦʣʦʤʢʝ ʜʝʪʘʣʠ 

ʢʦʨʧʫʩʘ, ʥʘʤ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʯʘʩʪʴ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʘ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʴ ʠʣʠ ʟʘʢʫʧʘʪʴ ʚʩʝ ʝʛʦ ʜʝʪʘʣʠ. ʈʘʤʘ ɸʅʇɸ ʩʦʙʠʨʘʝʪʩʷ ʠʟ 

ʜʝʪʘʣʝʡ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʩʢʨʝʧʣʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʙʦʣʪʦʚ ʥʘ 3 

ʤʤ ʠ 5 ʤʤ.  

ʈʘʟʨʘʙʦʪʢʘ ʛʝʨʤʝʪʠʯʥʳʭ ʜʚʠʞʠʪʝʣʝʡ 

ɺʦʜʘ ʦʯʝʥʴ ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ, ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ð ʵʪʦ 

ʙʦʣʴʰʦʝ ʜʘʚʣʝʥʠʝ ʧʦʜ ʚʦʜʦʡ. ʄʳ ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 

ʤʘʛʥʠʪʥʦʡ ʤʫʬʪʳ, ʪʘʢ ʢʘʢ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʜʚʠʞʠʪʝʣʠ ʧʦʣʫʯʘʶʪʩʷ ʙʦʣʝʝ 

ʥʘʜʝʞʥʳʤʠ, ʧʦʜʜʘʶʪʩʷ ʨʝʤʦʥʪʫ ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʝ. 

ʉʦʙʨʘʥʥʳʡ ʜʚʠʞʠʪʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʤʦʪʦʨʘ, ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʩ ʥʘʜʝʪʦʡ ʥʘ 

ʥʝʛʦ ʤʫʬʪʦʡ, ʥʘʧʝʯʘʪʘʥʥʦʡ ʥʘ 3ʜ ʧʨʠʥʪʝʨʝ. ʆʥʘ ʠʤʝʝʪ 4 ʦʪʚʝʨʩʪʠʷ ʧʦʜ 

ʤʘʛʥʠʪʳ (20ʤʤ * 5ʤʤ * 5 ʤʤ).  ʄʦʪʦʨ ʩ ʤʫʬʪʦʡ ʧʦʤʝʱʘʝʪʩʷ ʚ ʟʘʱʠʪʥʫʶ 

ʢʦʣʙʫ ʩ ʧʣʦʪʥʦ ʟʘʢʨʳʚʘʶʱʝʡʩʷ ʢʨʳʰʢʦʡ. ɺ ʧʝʨʚʳʭ ʚʝʨʩʠʷʭ ʤʦʪʦʨʦʚ, ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʣʙʳ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʪʴʝʚʳʝ ʪʨʫʙʳ ʠʟ ʦʨʛ. ʩʪʝʢʣʘ, ʚ ʪʨʫʙʫ 

ʚʩʪʘʚʣʷʣʠʩʴ ʠ ʧʣʦʪʥʦ ʧʨʠʢʣʝʠʚʘʣʠʩʴ ʟʘʛʣʫʰʢʠ, ʥʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʦʢʘʟʘʣʩʷ 

ʥʝ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜ ʚʦʜʦʡ. ʊʘʢ ʢʘʢ ʢʣʝʡ ʠ ʟʘʛʣʫʰʢʠ 

ʧʨʦʧʫʩʢʘʣʠ ʚʦʜʫ, ʠ ʤʦʪʦʨ ʧʝʨʝʩʪʘʚʘʣ ʨʘʙʦʪʘʪʴ. ʇʦʵʪʦʤʫ, ʤʳ ʩʪʘʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʬʦʨʤʳ, ʚʝʜʴ ʦʥʠ ʠʤʝʶʪ ʪʦʣʴʢʦ ʦʜʥʦ ʦʪʚʝʨʩʪʠʝ, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʟʘʢʨʳʪʴ ʧʣʦʪʥʦ ʟʘʢʨʫʯʠʚʘʶʱʝʡʩʷ ʢʨʳʰʢʦʡ. ʂʦʥʩʪʨʫʢʮʠʷ 

ʜʚʠʞʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ ɺ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʚʳʷʩʥʠʣʠ, ʯʪʦ ʥʘʰʠ ʤʦʪʦʨʳ ʥʝ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʪʘʢ ʢʘʢ ʤʦʱʥʦʩʪʠ ʤʦʪʦʨʘ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 4V 

ʥʝ ʭʚʘʪʘʣʦ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʤʘʛʥʠʪʥʦʝ ʢʦʣʴʮʦ ʩ ʚʠʥʪʦʤ 

ʩʣʝʪʘʣʦ ʩ ʟʘʱʠʪʥʦʛʦ ʮʠʣʠʥʜʨʘ, ʠ ʚʠʥʪ ʥʝ ʤʦʛ ʚʨʘʱʘʪʴʩʷ. ʄʳ ʨʝʰʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ AUV ROV 560KV 3KG ʧʦʜʚʦʜʥʳʡ ʜʚʠʛʘʪʝʣʴ Thruster 300M. 

ʎʝʥʘ ʪʘʢʦʛʦ ʜʚʠʞʠʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ 3500 ʨʫʙʣʝʡ, ʘ ʩʢʦʨʦʩʪʴ 6000 ʦʙʦʨʦʪʦʚ 

ʚ ʤʠʥʫʪʫ (6000 RPM) ʠ ʨʘʙʦʯʘʷ ʛʣʫʙʠʥʘ ʜʦ 300 ʤʝʪʨʦʚ ʧʦʜ ʚʦʜʦʡ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯʰʝ ʥʘʰʠʭ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʜʚʠʞʠʪʝʣʝʡ ʩ 
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ʤʘʛʥʠʪʥʦʡ ʤʫʬʪʦʡ, ʪʘʢʞʝ Truster 300M ʠʤʝʝʪ ʚʥʝʰʥʠʡ ʟʘʨʘʥʝʝ 

ʟʘʠʟʦʣʠʨʦʚʘʥʥʳʡ ʜʨʘʡʚʝʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʨʘʟʤʝʨʳ ʠ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ. ʂʦʥʩʪʨʫʢʮʠʷ ʜʚʠʞʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʇʨʠʣʦʞʝʥʠʠ ɻ. 

 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʦʨʧʫʩʘ ʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 
ʕʣʝʢʪʨʦʥʠʢʘ, ʫʧʨʘʚʣʷʶʱʘʷ ʜʚʠʞʠʪʝʣʷʤʠ ʨʦʙʦʪʘ, ʧʦʤʝʱʝʥʘ ʚ 

ʩʧʝʮʠʘʣʴʥʫʶ ʛʝʨʤʝʪʠʯʥʫʶ ʢʦʣʙʫ ʜʣʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʬʠʣʴʪʨʘ ʥʘ 10 

ʜʶʡʤʦʚ. ʆʥʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʦʪʚʝʨʩʪʠʝ ʧʦʜ ʭʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʥʠʢʠ ʠ 

ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʦʝ ʜʘʚʣʝʥʠʝ ʠ ʥʝ ʧʨʦʧʫʩʢʘʪʴ ʚʦʜʫ. ɼʣʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʝʡʩʪʚʠʡ ɸʅʇɸ ʠʩʧʦʣʴʟʫʝʪ ʧʣʘʪʫ Asus Tinker 

Board, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʧʣʘʪʘ ʩʧʦʩʦʙʥʘ ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʠʜʝʦ ʚ 1080p 30FPS, ʘ 

ʪʘʢʞʝ 2 gb RAM. ʅʘ ʚʳʙʨʘʥʥʦʡ ʧʣʘʪʝ ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʪʦʨʘʤ ʫʩʪʘʥʦʚʣʝʥ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino NANO. ɼʣʷ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ 

ʦʜʥʦʧʣʘʪʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʘʢʪʥʳʡ USB 2.0 ʰʥʫʨ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʙʣʦʢʘ ʵʣʝʢʪʨʦʥʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ (ʇʨʠʣʦʞʝʥʠʠ ɼ) 

ʆʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʦʚ 
ʅʘʰ ʘʧʧʘʨʘʪ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʷ ʦʪ ʘʥʘʣʦʛʦʚ ʥʘ ʨʳʥʢʝ. 1) 

ɸʅʇɸ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ ʠʤʝʶʪ ʬʦʨʤʫ 

ʪʦʨʧʝʜʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ, ʪʘʢ ʢʘʢ ʥʘʰ ʘʧʧʘʨʘʪ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʦʩʤʦʪʨʘ ʩʢʚʘʞʠʥ, ʪʦ ʝʛʦ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ, ʜʣʷ ʵʪʦʛʦ ʤʳ ʩʦʟʜʘʣʠ ʨʘʤʫ ʢʫʙʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

2) ʅʘʰ ʢʦʥʩʪʨʫʢʪʦʨ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʨʧʫʩ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʟʘ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʢʘʞʜʘʷ ʤʠʩʩʠʷ ʫʥʠʢʘʣʴʥʘ ʠʟ-ʟʘ ʝʝ ʘʢʚʘʪʦʨʠʠ ʠʣʠ 

ʥʫʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʦʥʩʪʨʫʢʪʦʨ ʧʦʤʦʛʘʝʪ ʥʘʤ ʙʳʩʪʨʦ ʩʦʙʠʨʘʪʴ ʠʣʠ 

ʯʠʥʠʪʴ ʨʘʤʳ ʇɸ, ʘ ʪʘʢʞʝ ʩ ʣʝʛʢʦʩʪʴʶ ʥʘʚʝʰʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ɺʥʝʰʥʠʡ ʚʠʜ ɸʅʇɸ Poseidon ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʇʨʠʣʦʞʝʥʠʠ ɽ. 

ɺʳʚʦʜʳ ʧʦ ʩʦʟʜʘʥʠʶ ɸʅʇɸ ʇʦʩʝʡʜʦʥ 
ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʮʝʣʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʦʚ, ʤʳ ʚʳʷʩʥʠʣʠ, 
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ʯʪʦ ʇʦʩʝʡʜʦʥ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: ʧʣʦʭʘʷ ʛʝʨʤʝʪʠʯʥʦʩʪʴ, 

ʨʦʙʦʪ ʧʝʨʝʚʦʨʘʯʠʚʘʝʪʩʷ ʠ ʟʘʚʘʣʠʚʘʝʪʩʷ ʧʦʜ ʚʦʜʦʡ, ʥʝʚʦʟʤʦʞʥʦ 

ʤʦʤʝʥʪʘʣʴʥʦ ʦʙʥʦʚʠʪʴ ʇʆ, ʧʝʨʝʛʨʝʚ ʚ ʙʣʦʢʝ ʵʣʝʢʪʨʦʥʠʢʠ, ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʘʚʪʦʧʠʣʦʪʘ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʇʆ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʪʦʨʘʤʠ. ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʨʦʙʦʪʫ ʥʫʞʥʳ ʤʦʜʠʬʠʢʘʮʠʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʨʦʙʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ 

ʙʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ, ʟʘʤʝʥʠʪʴ ʩʦʝʜʠʥʠʪʝ ʧʨʦʚʦʜʦʚ, ʧʝʨʝʛʝʨʤʝʪʠʟʠʨʦʚʘʪʴ. 

ʎʝʥʘ ʩʫʤʤʘʨʥʳʭ ʧʝʨʝʜʝʣʦʢ ʩ ʫʯʝʪʦʤ ʫʞʝ ʟʘʪʨʘʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʙʫʜʝʪ 

ʩʨʘʚʥʠʤʘ ʩ ʧʦʢʫʧʢʦʡ ʛʦʪʦʚʦʛʦ ʨʦʙʦʪʘ, ʠ ʥʘʧʠʩʘʥʠʷ ʘʚʪʦʧʠʣʦʪʘ ʜʣʷ ʥʝʛʦ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʳʥʦʢ ɸʅʇɸ ʙʳʣʦ ʥʘʡʜʝʥʦ ʧʦʜʭʦʜʷʱʝʝ ʨʝʰʝʥʠʝ - 

ɸʅʇɸ MUR Middle AUV, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʧʘʨʘʪʘ Mur Middle AUV: 

https://robocenter.net/goods/kit/middleauv/  

ɺʥʝʰʥʠʡ ʚʠʜ Mur Middle AUV ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʇʨʠʣʦʞʝʥʠʠ ɾ. 

ʆʪʣʠʯʠʝ Mur Middle AUV ʦʪ Poseidon 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʇʦʩʝʡʜʦʥ, ɸʅʇɸ MUR Middle AUV ʣʝʛʯʝ ʥʘ 5 ʢʛ, ʠʤʝʝʪ 

ʤʝʥʴʰʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʝʛʦ ʨʘʟʤʝʨʳ ʚʜʚʦʝ ʤʝʥʴʰʝ, ʠʤʝʝʪ 2 ʢʘʤʝʨʳ, 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʣʦʢʘʣʴʥʳʡ ʩʝʨʚʝʨ, ʘ ʪʘʢʞʝ ʦʥ ʠʤʝʝʪ ʛʦʪʦʚʦʝ ʇʆ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʪʦʨʘʤʠ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ Python, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʘʚʪʦʧʠʣʦʪʘ.  ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʤʳ ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ MUR 

Middle AUV ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʟʜʘʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʚʦʜʥʦ ʫʩʪʴʝʚʳʭ ʜʦʙʳʚʘʶʱʠʭ ʩʠʩʪʝʤ.    

ʇʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʦʤ 

ʇʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ ʘʚʪʦʧʠʣʦʪʘ, ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ɸʅʇɸ. ʈʦʙʦʪ ʜʦʣʞʝʥ ʚʳʧʣʳʪʴ ʩ ʙʘʟʳ, ʜʚʠʛʘʪʴʩʷ ʚʜʦʣʴ 

ʥʝʬʪʝʧʨʦʚʦʜʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ, ʟʘʧʠʩʳʚʘʪʴ ʚʠʜʝʦ ʩ ʥʘʣʦʞʝʥʥʳʤ 

https://robocenter.net/goods/kit/middleauv/
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ʧʦʚʝʨʭ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʙʣʠʟʠ ʥʝʬʪʝʧʨʦʚʦʜʘ. 

ɺʩʪʨʦʝʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ Mur  

ʈʘʟʨʘʙʦʪʯʠʢ ɸʅʇɸ MUR Middle AUV ʠʤʝʝʪ ʛʦʪʦʚʫʶ ʙʠʙʣʠʦʪʝʢʫ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʦʙʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

ɼʣʷ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʬʘʡʣ (main), ʩ ʨʘʩʰʠʨʝʥʠʝʤ  ñ.pyò ʠ 

ʟʘʧʫʩʪʠʪʴ ʝʛʦ, ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ Mur IDE. ʇʨʠ ʚʳʟʦʚʝ 

ʙʠʙʣʠʦʪʝʢʠ, ʥʘʤ ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʤʦʪʦʨʘʤʠ: 

1. auv.set_rgb_color(ʢʦʜ ʮʚʝʪʘ)  - ʚʢʣʶʯʝʥʠʝ ʧʦʜʩʚʝʪʢʠ ʥʘ ʘʧʧʘʨʘʪʝ 

2. auv.set_motor_power(id ʤʦʪʦʨʘ,  ʤʦʱʥʦʩʪʴ) ï ʫʧʨʘʚʣʝʥʠʝ ʤʦʪʦʨʘʤʠ 

3. depth = auv.get_depth() ïʚʦʟʚʨʘʱʘʝʪ ʪʝʢʫʱʝʶ ʛʣʫʙʠʥʳ 

4. yaw = auv.get_yaw() ï ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʢʫʨʩʘ 

5. pitch = auv.get_pitch() ï ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʢʨʝʥʘ 

6. image = auv.get_image_bottom() ï ʚʦʟʚʨʘʱʘʝʪ ʚʠʜʝʦ ʩ ʜʦʥʥʦʡ ʢʘʤʝʨʳ 

7. image = auv.get_image_front() ï ʚʦʟʚʨʘʱʘʝʪ ʚʠʜʝʦ ʩ ʧʝʨʝʜʥʝʡ ʢʘʤʝʨʳ 

 

ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨʞʠʚʘʥʠʷ ʛʣʫʙʠʥʳ 

ʏʪʦʙʳ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚʜʦʣʴ ʥʝʬʪʝʧʨʦʚʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʦʜʠʥʘʢʦʚʫʶ ʛʣʫʙʠʥʫ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ. ɼʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʛʣʫʙʠʥʳ ʠʩʧʦʣʴʟʫʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʨʝʛʫʣʷʪʦʨ, ʘ ʠʤʝʥʥʦ ʤʳ ʟʘʤʝʨʷʝʤ ʪʝʢʫʱʫʶ ʛʣʫʙʠʥʫ ʠ ʥʘʭʦʜʠʤ ʦʰʠʙʢʫ 

ʤʝʞʜʫ ʥʫʞʥʦʡ ʛʣʫʙʠʥʦʡ ʠ ʪʝʢʫʱʝʡ, ʜʘʣʝʝ ʫʤʥʦʞʘʝʤ ʦʰʠʙʢʫ ʥʘ 

ʢʦʵʬʬʠʮʠʝʥʪ (ʧʦʜʙʠʨʘʝʤʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ) ʠ ʧʦʜʘʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʤʦʪʦʨʳ, ʠʩʧʦʣʴʟʫʷ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ ʘʧʧʘʨʘʪʘ 

MUR. ʂʦʵʬʬʠʮʠʝʥʪ ʜʦʤʥʦʞʝʥʠʷ ʦʰʠʙʢʠ ʙʳʣ ʚʳʷʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚ ʩʠʤʫʣʷʪʦʨʝ. 

ʂʦʜ 1 - ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨʞʠʚʘʥʠʷ ʛʣʫʙʠʥʳ 
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def keep_depth(depth_to_set): 

    try: 

        error = auv.get_depth() - depth_to_set 

        output = keep_depth.regulator.process(error) 

        output = clamp(output, -100, 100) 

        auv.set_motor_power(2, output) 

        auv.set_motor_power(3, output) 

         

    except AttributeError: 

        keep_depth.regulator = PD() 

        keep_depth.regulator.set_p_gain(80) 

        keep_depth.regulator.set_d_gain(50) 

 

ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʢʫʨʩʘ, ʬʫʥʢʮʠʷ 

ʨʘʟʚʦʨʦʪʘ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʥʠʠ ʜʚʠʞʝʥʠʷ, 

ʪʨʝʙʫʝʪʩʷ ʧʦʚʦʨʘʯʠʚʘʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ, ʟʘʜʘʥʥʳʡ ʛʨʘʜʫʩ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɹʣʘʛʦʜʘʨʷ ʙʠʙʣʠʦʪʝʢʝ MUR, ʤʳ 

ʤʦʞʝʤ ʧʦʣʫʯʘʪʴ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʢʫʨʩʘ ʚ ʛʨʘʜʫʩʘʭ.  ɼʣʷ ʧʦʚʦʨʦʪʘ ʥʘ 

ʟʘʜʘʥʥʳʡ ʛʨʘʜʫʩ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʦʜʥʦʛʦ ʢʫʨʩʘ, ʤʳ ʟʘʤʝʨʷʝʤ ʪʝʢʫʱʫʶ 

ʛʣʫʙʠʥʫ ʠ ʥʘʭʦʜʠʤ ʦʰʠʙʢʫ ʤʝʞʜʫ ʪʨʝʙʫʝʤʳʤ ʢʫʨʩʦʤ ʠ ʪʝʢʫʱʠʤ, ʜʘʣʝʝ 

ʫʤʥʦʞʘʝʤ ʦʰʠʙʢʫ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʧʦʜʘʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʤʦʪʦʨʳ, ʠʩʧʦʣʴʟʫʷ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ ʘʧʧʘʨʘʪʘ 

MUR.  

ʂʦʜ 2 - ʌʫʥʢʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʝʨʞʠʚʘʥʠʷ ʢʫʨʩʘ 

def keep_yaw(yaw_to_set): 

    def clamp_to_180(angle): 

        if angle >= 180.0: 



ʐʘʛ ʚ ʙʫʜʫʱʝʝ 2021 ʉʙʦʨʥʠʢ ʣʫʯʰʠʭ ʨʘʙʦʪ 
 

71  

            return angle - 360.0 

        if angle < -180.0: 

            return angle + 360.0 

        return angle 

    try: 

        error = auv.get_yaw() - yaw_to_set 

        error = clamp_to_180(error) 

        output = keep_yaw.regulator.process(error) 

        output = clamp(output, -100, 100) 

        auv.set_motor_power(0, -output) 

        auv.set_motor_power(1, output) 

         

    except AttributeError: 

        keep_yaw.regulator = PD() 

        keep_yaw.regulator.set_p_gain(0.8) 

        keep_yaw.regulator.set_d_gain(0.5) 

 

ʌʫʥʢʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʨʝʣʢʠ 

ʅʘ ʚʭʦʜ ʧʦʜʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʨʝʣʢʠ. ʅʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʫʜʘ 

ʥʘʧʨʘʚʣʝʥʘ ʩʪʨʝʣʢʘ, ʠ ʧʨʦʧʣʳʪʴ ʧʦ ʝʝ ʥʘʧʨʘʚʣʝʥʠʶ. ɼʣʷ ʵʪʦʛʦ ʤʳ, ʠʩʭʦʜʷ 

ʠʟ ʮʚʝʪʘ ʩʪʨʝʣʢʠ, ʜʝʣʘʝʤ ʤʘʩʢʫ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ cv2.inRange(). ʅʘ 

ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʢʝ ʚʳʜʝʣʷʝʤ ʚʩʝ ʢʦʥʪʫʨʳ ʠ ʠʱʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦ 

ʧʣʦʱʘʜʠ. ʆʥ ʠ ʙʫʜʝʪ ʥʘʰʝʡ ʩʪʨʝʣʢʦʡ. ɿʘʪʝʤ ʤʳ ʝʛʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ ʠ 

ʧʦʣʫʯʘʝʤ 4 ʦʪʨʝʟʢʘ ʥʘʭʦʜʠʤ 2 ʩʘʤʳʭ ʜʣʠʥʥʳʭ, ʠʭ ʦʙʱʘʷ ʪʦʯʢʘ ï ɻ ʪʦ ʠ ʝʩʪʴ 

ʚʝʨʰʠʥʘ ʩʪʨʝʣʢʠ. ʉʤʦʪʨʠʤ ʢʘʢ ʦʥʘ ʣʝʞʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʜʚʠʞʝʤʩʷ ʚ ʧʨʘʚʠʣʴʥʫʶ ʩʪʦʨʦʥʫ. ʇʨʠʤʝʨ ʧʦʣʫʯʠʚʰʝʛʦʩʷ 

ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʇʨʠʣʦʞʝʥʠʠ ʂ) 

ʌʫʥʢʮʠʷ ʥʘʭʦʞʜʝʥʠʷ ʣʠʥʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʥʘʧʨʘʚʣʝʥʠʷ 
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ʊʘʢʞʝ ʩʦʟʜʘʝʤ ʤʘʩʢʫ ʧʦ ʮʚʝʪʫ ʠ ʥʘʭʦʜʠʤ ʥʘ ʥʝʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦ 

ʧʣʦʱʘʜʠ ʢʦʥʪʫʨ. ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ cv2.minAreRect() ʥʘʭʦʜʠʤ 

ʢʦʦʨʜʠʥʘʪʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʥʘʠʤʝʥʴʰʝʡ ʧʣʦʱʘʜʠ, ʚ ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʚʧʠʩʘʪʴ ʜʘʥʥʳʡ ʢʦʥʪʫʨ. ʊʦ ʝʩʪʴ ʥʘʭʦʜʠʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʨʰʠʥ ʥʘʰʝʡ ʣʠʥʠʠ. 

ʅʘʭʦʜʠʤ ʥʘʠʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʠ ʫʛʦʣ ʤʝʞʜʫ ʥʝʡ ʠ ʦʩʴʶ OX (ʟʘ ʦʩʴ OX 

ʙʝʨʝʪʩʷ ʥʠʞʥʷʷ ʧʨʷʤʘʷ ʠʟʦʙʨʘʞʝʥʠʷ). ɿʥʘʷ ʫʛʦʣ, ʧʦʚʦʨʘʯʠʚʘʝʤʩʷ, ʧʦʢʘ 

ʫʛʦʣ ʥʝ ʩʪʘʥʝʪ ʨʘʚʝʥ 90. ʄʳ ʥʘʰʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʝʡ ʣʠʥʠʠ, ʪʝʧʝʨʴ 

ʧʨʦʩʪʦ ʧʣʳʚʝʤ ʧʨʷʤʦ.  

ʂʦʜ 3 - ɼʚʠʞʝʥʠʝ ʚʜʦʣʴ ʣʠʥʠʠ 

 

while True: 

    sleep(0.03) 

    frame = cam.read()[1] 

    frame2= cv2.resize(frame,(frame.shape[1]//scale,frame.shape[0]//scale)) 

    frameHSV = cv2.blur(cv2.cvtColor(frame2,cv2.COLOR_BGR2HSV),(4,4)) 

    frameBW = cv2.inRange(frameHSV,(48, 0, 0),(180, 255, 255)) 

    left = -1 

    rigth = -1 

    i = 0 

    for y in frameBW[0]: 

        if y == 0 and left == -1: 

            left = i 

        elif y == 255 and left != -1 and rigth == -1: 

            rigth = i 

        i += 1 

    if left <= 159 and rigth >= 159: 

        auv.set_motor_power(2, -10) 

        auv.set_motor_power(1, -10) 

    elif left > 159: 
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        auv.set_motor_power(1, 0) 

        auv.set_motor_power(2, -20) 

    elif rigth < 159: 

        auv.set_motor_power(1, -20) 

        auv.set_motor_power(2, -0) 

 

ʌʫʥʢʮʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʠʬʨʳ ʠ ʦʙʲʝʢʪʦʚ 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʝʩʪʴ ʜʚʘ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ - ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ResNet, ʦʙʫʯʝʥʥʫʶ ʥʘ ʜʘʪʘʩʝʪʝ 

MNIST (ʦʙʲʸʤʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʨʫʢʦʧʠʩʥʦʛʦ ʥʘʧʠʩʘʥʠʷ ʮʠʬʨ).  

ɽʜʠʥʩʪʚʝʥʥʳʡ ʤʠʥʫʩ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ð ʵʪʦ ʪʦ, ʯʪʦ ResNet ï 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʪʦ ʝʩʪʴ ʦʥʘ ʥʝ ʩʧʦʩʦʙʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʡʪʠ ʮʠʬʨʫ. ɼʣʷ 

ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʢʫ ʧʦ ʯʝʨʥʦʤʫ ʮʚʝʪʫ ʠ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʤʠʥʠʤʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʢʦʥʪʫʨʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʣʦʱʘʜʠ. ʊʦ ʝʩʪʴ ʤʳ, ʢʘʢ ʙʳ ʥʘʭʦʜʠʤ ʦʙʣʘʩʪʴ ʩ ʮʠʬʨʦʡ ʠ ʥʘ ʚʭʦʜ ʧʦʜʘʝʤ 

ʪʦʣʴʢʦ ʝʝ. ʅʦ ʫ ʥʘʩ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝ ʦʜʠʥ ʪʝʤʥʳʡ ʫʯʘʩʪʦʢ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ YOLO, ʦʙʫʯʝʥʥʫʶ ʫʞʝ ʥʘ 

ʩʦʙʩʪʚʝʥʥʦʤ ʜʘʪʘʩʝʪʝ. YOLO ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʟʘʜʘʯ ʜʝʪʝʢʮʠʠ, ʧʦʵʪʦʤʫ ʥʘʤ 

ʫʞʝ ʥʝ ʧʨʠʜʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦ ʚʳʜʝʣʷʪʴ ʦʙʣʘʩʪʴ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

ʄʠʥʫʩʳ ʵʪʦʛʦ ʩʧʦʩʦʙʘ: ʫ ʥʘʩ ʥʠʢʘʢ ʥʝ ʧʦʣʫʯʠʪʩʷ ʩʦʙʨʘʪʴ ʪʘʢʦʡ ʞʝ 

ʙʦʣʴʰʦʡ ʜʘʪʘʩʝʪ, ʢʘʢ MNIST, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʩʠʣʴʥʦ ʩʪʨʘʜʘʪʴ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ. ʊʘʢʞʝ ʠʟ-ʟʘ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʠ YOLO ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʘ ʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʦʤʧʴʶʪʝʨʘ, ʧʦʵʪʦʤʫ ʧʨʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʨʪʦʚʦʡ 

ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʥʘʯʘʪʴ ʟʘʚʠʩʘʪʴ. ʂʦʜ YOLO ʧʨʝʜʩʪʘʚʣʝʥ ʚ (ʇʨʠʣʦʞʝʥʠʠ 

ʃ). 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʚʝʨʭ ʟʘʧʠʩʠ ʚʠʜʝʦ 
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ʇʦ ʧʦʩʪʘʚʣʝʥʥʦʤʫ ʟʘʜʘʥʠʶ, ʧʨʠ ʧʝʨʝʜʚʠʞʝʥʠʝ ʚʜʦʣʴ ʥʝʬʪʝʧʨʦʚʦʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʰʥʠʭ ʦʙʲʝʢʪʦʚ(ʥʝ ʥʝʬʪʝʧʨʦʚʦʜ ʠ ʝʛʦ ʦʧʦʨʳ). 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʩʚʸʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ Yolov4. ʇʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ 

ʥʘʡʪʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʥʝ ʧʨʠʚʳʯʥʳʝ ʝʡ ʧʨʝʜʤʝʪʳ. ʅʘ ʛʣʫʙʠʥʝ, ʧʨʠ 

ʦʩʚʝʱʝʥʠʝ ʬʘʨʘʤʠ ʨʦʙʦʪʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʮʚʝʪʫ ʥʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ, 

ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʦʙʫʯʠʪʴ ʩʠʩʪʝʤʫ ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʝʤʥʳʝ ʬʠʛʫʨʳ, ʚ ʨʘʟʥʳʭ 

ʤʝʩʪʘʭ, ʥʦ ʩ ʦʜʠʥʘʢʦʚʳʤ ʬʦʥʦʤ. ʉʙʦʨʢʘ ʜʘʪʘ ʩʝʪʘ, ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʩʦʟʜʘʥʠʷ ʬʦʪʦʛʨʘʬʠʡ, ʩʜʝʣʘʥʥʳʭ ʥʘ ʬʦʥʝ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʩ ʨʘʟʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʤʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʝʤ ʚʦʩʧʦʣʴʟʫʝʤʩʷ 

ʙʠʙʣʠʦʪʝʢʦʡ ʜʣʷ python labeimg ʠ ʩʦʟʜʘʜʠʤ ʜʘʪʘ ʩʝʪ ʧʦ ʨʘʟʤʝʯʝʥʥʳʤ 

ʜʘʥʥʳʤ. ʇʨʠʤʝʨ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ (ʇʨʠʣʦʞʝʥʠʠ 

ʄ). 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ARUCO ʤʘʨʢʝʨʦʚ ʜʣʷ ʥʘʚʠʛʘʮʠʠ 

ɸʅʇɸ ʜʦʣʞʝʥ ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʥʫʞʥʳʡ ʫʯʘʩʪʦʢ ʥʘ ʥʝʬʪʝʧʨʦʚʦʜʝ. 

ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ. 1)ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʠʥʛʝʨʦʚ, 

ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʠ ʟʘʤʝʨʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʢʘʞʜʦʛʦ. 

ʇʦ ʨʘʩʩʪʦʷʥʠʶ ʜʦ ʢʘʞʜʦʛʦ ʧʠʥʛʝʨʘ, ʫʟʥʘʸʤ, ʥʘ ʢʘʢʦʤ ʫʯʘʩʪʢʝ ʥʘʭʦʜʠʪʩʷ 

ʨʦʙʦʪ. 2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ Aruco ʤʘʨʢʝʨʦʚ: ʯʝʨʝʟ ʨʘʚʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʧʨʠʢʨʝʧʠʪʴ Aruco ʤʘʨʢʝʨ ʥʘ ʥʝʬʪʝʧʨʦʚʦʜ, ʠ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ id 

ʤʘʨʢʝʨʘ, ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʭʦʜʠʤʳʡ ʫʯʘʩʪʦʢ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʩʣʦʚʘʨʴ Aruco, ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ OpenCV. ʂʦʜ ʧʨʝʜʩʪʘʚʣʝʥ 

(ʇʨʠʣʦʞʝʥʠʠ ʅ). 

ʇʦʜʛʦʪʦʚʢʘ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ 

ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘʰʝʡ ʩʠʩʪʝʤʳ ʤʳ ʥʝ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʩʪʦʷʱʠʡ ʥʝʬʪʝʧʨʦʚʦʜ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ ʠʤʠʪʠʨʦʚʘʥʥʦʛʦ 

ʥʝʬʪʝʧʨʦʚʦʜʘ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʠʥʥʳʝ ʧʦʣʦʩʢʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʙʘʩʩʝʡʥʝ, ʚ ʢʘʯʝʩʪʚʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ 

ʙʫʜʝʤ ʧʦʤʝʱʘʪʴ ʧʦʜʨʫʯʥʳʝ ʧʨʝʜʤʝʪʳ. ɺ ʧʨʦʛʨʘʤʤʝ Urho3D, ʤʳ ʩʦʟʜʘʣʠ 

3D ʩʮʝʥʫ, ʯʪʦ ʩʭʦʞʘ ʩ ʨʝʘʣʴʥʳʤ ʙʘʩʩʝʡʥʦʤ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʕʪʘ ʩʮʝʥʘ 
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ʟʘʧʫʩʢʘʝʪʩʷ ʚ ʩʠʤʫʣʷʪʦʨʝ MUR. ʇʨʠʤʝʨ ʩʮʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

(ʇʨʠʣʦʞʝʥʠʠ ʇ). 

ʉʠʤʫʣʷʪʦʨ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ɸʅʇɸ MUR ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʠʤ ʚ ʩʠʤʫʣʷʪʦʨʝ. ʄʦʞʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʪʴ ʩʮʝʥʫ ʜʣʷ ʙʘʩʩʝʡʥʘ, ʚʦʩʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʤʠʩʩʠʠ, ʠ 

ʧʨʦʚʝʨʷʪʴ ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤʳ ʚ ʩʠʤʫʣʷʪʦʨʝ. ʄʳ ʩʦʝʜʠʥʠʣʠ ʥʘʧʠʩʘʥʥʳʝ 

ʥʘʤʠ ʬʫʥʢʮʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʥʠʠ, ʫʜʝʨʞʘʥʠʷ ʛʣʫʙʠʥʳ, ʫʛʣʘ ʧʦʚʦʨʦʪʘ, 

ʘ ʪʘʢʞʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʦʜʥʫ ʧʨʦʛʨʘʤʤʫ, ʠ ʟʘʩʪʘʚʠʣʠ 

ʠʤʠʪʠʨʦʚʘʥʥʦʛʦ ʨʦʙʦʪʘ ʧʝʨʝʜʚʠʥʫʪʴ ʚʜʦʣʴ ʞʝʣʪʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ ʠʟ 

ʥʘʰʝʡ ʩʦʟʜʘʥʥʦʡ 3D ʩʮʝʥʳ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʘʚʪʦʧʠʣʦʪʘ 
ɿʘʧʫʩʢ ʨʦʙʦʪʘ ʙʳʣ ʟʘʧʣʘʥʠʨʦʚʘʥ ʩʣʝʜʫʶʱʠʤʠ ʵʪʘʧʘʤʠ:  

- ʂʘʞʜʳʡ ʘʣʛʦʨʠʪʤ ʚ ʧʨʦʛʨʘʤʤʝ ʪʝʩʪʠʨʦʚʘʣʩʷ ʚ ʘʜʘʧʪʠʨʦʚʘʥʥʦʤ ʧʦʜ 

ɸʅʇɸ MUR Middle Auv ʩʠʤʫʣʷʪʦʨʝ. 

- ʇʦʛʨʫʞʝʥʠʝ ʨʦʙʦʪʘ ʚ ʙʘʩʩʝʡʥ, ʠ ʧʨʦʚʝʨʢʘ ʫʜʝʨʞʘʥʠʷ ʢʫʨʩʘ ʠ 

ʛʣʫʙʠʥʳ. ʈʦʙʦʪ ʫʜʝʨʞʠʚʘʣ ʛʣʫʙʠʥʫ 40 ʩʤ ʠ ʢʫʨʩ 180 ʛʨʘʜʫʩʦʚ. 

- ʋʩʪʘʥʦʚʠʣʠ ʥʘ ʜʥʦ ʠʤʠʪʠʨʦʚʘʥʥʳʡ ʥʝʬʪʝ-ʛʘʟʦʧʨʦʚʦʜ, ʚʜʦʣʴ 

ʢʦʪʦʨʦʛʦ ʜʚʠʛʘʣʩʷ ʨʦʙʦʪ, ʪʘʢʞʝ ʨʦʙʦʪ ʟʘʧʠʩʳʚʘʣ ʚʠʜʝʦ, ʩ ʧʝʨʝʜʚʠʞʝʥʠʝʤ 

ʥʘ ʟʘʜʘʥʥʳʤ ʫʯʘʩʪʢʦʤ ʧʫʪʠ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʵʪʦʤ 

ʚʠʜʝʦ. https://www.instagram.com/p/CXEY_mEgKxo/ 

 

 

ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʩʚʦʠʤ ʧʨʦʝʢʪʦʤ, ʤʳ ʨʝʘʣʠʟʦʚʘʣʠ ʚʩʝ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. ʄʳ ʩʦʟʜʘʣʠ ʘʚʪʦʧʠʣʦʪ ʜʣʷ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ 

ʧʦʜʚʦʜʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʚʦʜʥʳʭ ʩʠʩʪʝʤ.  

ɸʅʇɸ Middle AUV, ʩ ʩʦʟʜʘʥʥʳʤ ʥʘʤʠ ʘʚʪʦʧʠʣʦʪʦʤ ʧʝʨʝʜʚʠʛʘʣʩʷ ʚʜʦʣʴ 

ʠʤʠʪʠʨʦʚʘʥʥʦʛʦ ʥʝʬʪʝʧʨʦʚʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʣ ʟʘʧʠʩʴ ʚʠʜʝʦ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʮʚʝʪʦʤ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ.  

  

https://www.instagram.com/p/CXEY_mEgKxo/
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ʇʈʀʃʆɾɽʅʀʗ 

ʇʨʠʣʦʞʝʥʠʝ ɸ 

3ʜ ʤʦʜʝʣʴ ñPoseidonò 
 

 

ʇʨʠʣʦʞʝʥʠʝ ɹ 
ʂʦʥʩʪʨʫʢʪʦʨ ʢʦʨʧʫʩʘ 

 

 

 

 

 

 

ʇʨʠʣʦʞʝʥʠʝ ɺ 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʚʠʞʠʪʝʣʷ 
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ʇʨʠʣʦʞʝʥʠʝ ɻ 

 

 

 

 

 

 

ʇʨʠʣʦʞʝʥʠʝ ɼ 

ɹʣʦʢ ʵʣʝʢʪʨʦʥʠʢʠ 
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ʇʨʠʣʦʞʝʥʠʝ ɽ 
ɺʥʝʰʥʠʡ ʚʠʜ ʘʧʧʘʨʘʪʘ ñPoseidonò 

 

 

 

ʇʨʠʣʦʞʝʥʠʝ ɾ 

ɺʥʝʰʥʠʡ ʚʠʜ ñMur Middle AUVò 
 

 

 

ʇʨʠʣʦʞʝʥʠʝ ʀ 

ʉʭʝʤʘ ʧʝʨʝʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ 
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ʇʨʠʣʦʞʝʥʠʝ ʂ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʩʪʨʝʣʢʠ 
 

 

ʇʨʠʣʦʞʝʥʠʝ ʃ 

ʂʦʜ YOLO 
 

import cv2 

import numpy as np 

def get_output_layers(net): 

    layer_names = net.getLayerNames() 

    output_layers = [layer_names[i[0] - 1] for i in net.getUnconnectedOutLayers

()] 

    return output_layers 

def draw_prediction(img, class_id, confidence, x, y, x_plus_w, y_plus_h): 

    label = str(classes[class_id]) 

    color = COLORS[class_id] 

    cv2.rectangle(img, (x,y), (x_plus_w,y_plus_h), color, 2) 

    cv2.putText(img, label, (x-10,y-

10), cv2.FONT_HERSHEY_SIMPLEX, 0.5, color, 2) 

classes = None 

with open('yolov3.txt', 'r') as f: 

    classes = [line.strip() for line in f.readlines()] 

COLORS = np.random.uniform(0, 255, size=(len(classes), 3)) 

net = cv2.dnn.readNet('yolov3.weights','yolov3.cfg') 

image = cv2.imread('1.jpg') 
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Width = image.shape[1] 

Height = image.shape[0] 

scale = 0.00392 

blob = cv2.dnn.blobFromImage(image, scale, (416,416), (0,0,0), True, crop=Fa

lse) 

net.setInput(blob) 

outs = net.forward(get_output_layers(net)) 

class_ids = []  

confidences = []  

boxes = []  

conf_threshold = 0.5 

nms_threshold = 0.4 

for out in outs: 

    for detection in out: 

        scores = detection[5:] 

        class_id = np.argmax(scores) 

        confidence = scores[class_id] 

        if  confidence > 0.5: 

            center_x = int(detection[0] *  Width) 

            center_y = int(detection[1] *  Height) 

            w = int(detection[2] *  Width) 

            h = int(detection[3] *  Height) 

            x = center_x - w / 2 

            y = center_y - h / 2 

            class_ids.append(class_id) 

            confidences.append(float(confidence)) 

            boxes.append([x, y, w, h]) 

indices = cv2.dnn.NMSBoxes(boxes, confidences, conf_threshold, nms_thresh

old) 

for i in indices: 
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    i = i[0] 

    box = boxes[i] 

    x = box[0] 

    y = box[1] 

    w = box[2] 

    h = box[3] 

    draw_prediction(image, class_ids[i], confidences[i], round(x), round(y), roun

d(x+w), round(y+h)) 

cv2.imshow("object detection", image) 

 

ʇʨʠʣʦʞʝʥʠʝ ʄ 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʚʝʨʭ ʚʠʜʝʦ 
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ʇʨʠʣʦʞʝʥʠʝ ʅ 

ʂʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ARUCO-ʤʘʨʢʝʨʦʚ 
 

 

import cv2 

from matplotlib import pyplot as plt 

def show_img_with_matplotlib(color_img, title, pos): 

    # Convert BGR image to RGB 

    img_RGB = color_img[:, :, ::-1] 

 

    ax = plt.subplot(1, 3, pos) 

    plt.imshow(img_RGB) 

    plt.title(title) 

    plt.axis('off') 

fig = plt.figure(figsize=(12, 5)) 

plt.suptitle("Aruco markers creation", fontsize=14, fontweight='bold') 

fig.patch.set_facecolor('silver') 

aruco_dictionary = cv2.aruco.Dictionary_get(cv2.aruco.DICT_7X7_250) 

aruco_marker_1 = cv2.aruco.drawMarker(dictionary=aruco_dictionary, id=2, si

dePixels=600, borderBits=1) 

aruco_marker_2 = cv2.aruco.drawMarker(dictionary=aruco_dictionary, id=2, si

dePixels=600, borderBits=2) 

aruco_marker_3 = cv2.aruco.drawMarker(dictionary=aruco_dictionary, id=2, si

dePixels=600, borderBits=3) 

cv2.imwrite("marker_DICT_7X7_250_600_1.png", aruco_marker_1) 

cv2.imwrite("marker_DICT_7X7_250_600_2.png", aruco_marker_2) 

cv2.imwrite("marker_DICT_7X7_250_600_3.png", aruco_marker_3) 

show_img_with_matplotlib(cv2.cvtColor(aruco_marker_1, cv2.COLOR_GRA

Y2BGR), "marker_DICT_7X7_250_600_1", 1) 

show_img_with_matplotlib(cv2.cvtColor(aruco_marker_2, cv2.COLOR_GRA

Y2BGR), "marker_DICT_7X7_250_600_2", 2) 
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show_img_with_matplotlib(cv2.cvtColor(aruco_marker_3, cv2.COLOR_GRA

Y2BGR), "marker_DICT_7X7_250_600_3", 3) 

plt.show() 

import cv2 

 

aruco_dictionary = cv2.aruco.Dictionary_get(cv2.aruco.DICT_7X7_250) 

parameters = cv2.aruco.DetectorParameters_create() 

capture = cv2.VideoCapture(0) 

while True: 

    ret, frame = capture.read() 

    gray_frame = cv2.cvtColor(frame, cv2.COLOR_BGR2GRAY) 

    corners, ids, rejected_corners = cv2.aruco.detectMarkers(gray_frame, aruco_

dictionary, parameters=parameters) 

    frame = cv2.aruco.drawDetectedMarkers(image=frame, corners=corners, ids

=ids, borderColor=(0, 255, 0)) 

    frame = cv2.aruco.drawDetectedMarkers(image=frame, corners=rejected_co

rners, borderColor=(0, 0, 255)) 

    # Display the resulting frame 

    cv2.imshow('frame', frame) 

    if  cv2.waitKey(1) & 0xFF == ord('q'): 

        break 

# Release everything: 

capture.release() 

cv2.destroyAllWindows() 
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ʇʨʠʣʦʞʝʥʠʝ ʇ 

ʉʢʨʠʥʰʦʪ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʘ ʚ ʩʠʤʫʣʷʪʦʨʝ 
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ʉɽʂʎʀʗ ʉʀʉʊɽʄʓ ʆɹʈɸɹʆʊʂʀ ʀʅʌʆʈʄɸʎʀʀ ʀ ʋʇʈɸɺʃɽʅʀʗ 

 

ɸʅɸʃʀɿ ʂʆʈʈɽʂʊʅʆʉʊʀ ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʅɸɻʈʋɿʂʀ ʅɸ 

ʊɽʃʆ ʏɽʃʆɺɽʂɸ 

 
ʆʚʯʘʨʝʥʢʦ ɼʘʥʠʠʣ ɺʘʣʝʨʴʝʚʠʯ 

 

ɻɹʆʋ ʐʢʦʣʘ ˉ1547, 10 ñʀò 

 

 

1. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʯʘʩʪʴ 
1.1. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʧʦʟʚʦʥʦʯʥʠʢʦʤ, ʜʠʩʬʫʥʢʮʠʠ 

ʢʦʪʦʨʦʛʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʥʘʯʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʨʛʘʥʦʚ ʯʝʣʦʚʝʢʘ, 

ʥʦ ʠ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʯʪʦ ʚ 

ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ʇʦ ʜʘʥʥʳʤ ɺʆɿ, ʧʨʠʤʝʨʥʦ 1,71 ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ ʚ ʤʠʨʝ ʩʪʨʘʜʘʶʪ 

ʦʪ ʥʘʨʫʰʝʥʠʡ ʠ ʙʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʠ ʵʪʦʤ ʥʘ ʣʶʤʙʘʛʦ 

ʧʨʠʭʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʦʙʱʝʛʦ ʙʨʝʤʝʥʠ ʥʘʨʫʰʝʥʠʡ ʠ ʙʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ.   

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʣʦʩʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ 
ʩʠʜʷ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦʯʪʠ ʫ 18% ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʧʠʥʳ 

ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ.  

ʇʨʠʯʠʥʦʡ ʙʦʣʝʡ ʚ ʧʦʷʩʥʠʮʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʡ ʥʘʙʦʨ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʩʠʭʦʩʦʮʠʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʠ ʘʩʧʝʢʪʘʤ ʨʘʙʦʯʝʡ 

ʩʨʝʜʳ.  ɺ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ ʩʫʱʝʩʪʚʫʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʯʪʦ ʩʦʯʝʪʘʥʠʝ 

ʥʝʫʜʦʙʥʦʛʦ ʩʠʜʷʯʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ/ʠʣʠ ʚʠʙʨʘʮʠʠ ʪʝʣʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʚʦʟʥʠʢʥʫʪʴ ʚʦ ʚʨʝʤʷ ʚʦʞʜʝʥʠʷ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʩ ʜʣʠʪʝʣʴʥʳʤ 

ʩʪʘʪʠʯʝʩʢʠʤ ʩʠʜʷʯʠʤ ʧʦʚʝʜʝʥʠʝʤ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 

ʙʦʣʝʡ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʜʠʩʢʦʤʬʦʨʪ ʠʣʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ, 

ʚʳʟʚʘʥʥʳʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʣʠ ʥʝ ʵʨʛʦʥʦʤʠʯʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʩʠʜʷ, 

ʩʠʜʷʯʠʤ ʧʦʚʝʜʝʥʠʝʤ ʠʣʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʞʘʣʦʙʘʤ ʩʦ 

ʩʪʦʨʦʥʳ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ.  
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ʇʨʠ ʥʘʨʫʰʝʥʠʷʭ ʦʩʘʥʢʠ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʩʢʝʣʝʪ, ʥʘʛʨʫʟʢʘ ʥʘ 

ʩʫʩʪʘʚʳ, ʩʚʷʟʢʠ, ʤʳʰʮʳ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦ, ʠʟ-ʟʘ ʯʝʛʦ ʩʪʨʘʜʘʝʪ 

ʚʝʩʴ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʫʭʫʜʰʘʝʪʩʷ ʨʝʩʩʦʨʥʘʷ ʬʫʥʢʮʠʷ 

ʧʦʟʚʦʥʦʯʥʠʢʘ. ʉʥʠʞʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʫʞʠʥʳ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʨʠʚʦʜʠʪ ʢ 

ʩʪʦʡʢʠʤ ʤʠʢʨʦʪʨʘʚʤʘʤ ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʭʦʜʴʙʝ, ʙʝʛʝ ʠ 

ʜʨʫʛʠʭ ʜʚʠʞʝʥʠʷʭ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʚʳʩʰʫʶ ʥʝʨʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʩʥʠʞʝʥʠʝʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʝʬʝʢʪʦʚ ʦʩʘʥʢʠ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ ʤʦʛʫʪ ʦʪʢʣʦʥʷʪʴʩʷ 

ʦʪ ʥʦʨʤʳ ʧʦʣʦʞʝʥʠʷʭ ʠ ʙʳʪʴ ʟʘʞʘʪʳʤʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʘʤʠ ʠ ʪʢʘʥʷʤʠ. 

ʉʧʠʥʥʦʡ ʤʦʟʛ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ, ʫʯʘʩʪʚʫʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʝʬʣʝʢʩʦʚ. ɽʩʣʠ ʧʦʣʦʞʝʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʥʘʨʫʰʝʥʦ, ʩʧʠʥʥʦʤʦʟʛʦʚʳʝ 

ʥʝʨʚʳ ʟʘʞʘʪʳ, ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ ʥʘʨʫʰʘʝʪʩʷ ʣʠʢʚʦʨ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʩʝʤ ʦʨʛʘʥʠʟʤʝ.  

ɹʦʣʴ ʚ ʩʧʠʥʝ ʦʙʳʯʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʚʦʟʨʘʩʪʝ ʠ ʢ 

ʧʦʟʜʥʝʤʫ ʧʦʜʨʦʩʪʢʦʚʦʤʫ ʚʦʟʨʘʩʪʫ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, 

ʩʭʦʜʥʦʛʦ ʩ ʪʘʢʦʚʳʤ ʫ ʚʟʨʦʩʣʳʭ. ɹʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʧʦʚʝʜʝʥʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʨʘʟʚʠʪʠʝ ʙʦʣʝʡ ʚ ʩʧʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʯʝʣʦʚʝʢʫ 

ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʥʘʟʥʘʯʠʪʴ ʤʝʪʦʜʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʢʦʨʨʝʢʮʠʠ ʧʘʮʠʝʥʪʘ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ. 

ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʚ ʙʦʨʴʙʝ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʧʠʥʳ 

ʷʚʣʷʝʪʩʷ ʧʨʝʚʝʥʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ 

ʝʱʸ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʫʭʫʜʰʝʥʠʡ, ʣʠʙʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʠ ʚʦʚʨʝʤʷ 

ʧʨʝʜʧʨʠʥʷʪʴ ʤʝʨʳ. 

ɺ ʨʘʤʢʘʭ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʪʠʧ ʨʝʰʝʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʘʪ ʩ ʪʝʥʟʦʨʝʟʠʩʪʠʚʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʜʘʚʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʩʣʝʞʠʚʘʪʴ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʘʥʘʣʠʟʘ ʦʩʘʥʢʠ. 

ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʣʠʯʥʳʭ ʮʝʣʷʭ, ʚ 

ʫʯʝʙʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʢʦʤʤʝʨʯʝʩʢʠʤʠ 
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ʢʦʤʧʘʥʠʷʤʠ. ɼʘʥʥʳʝ, ʩʦʙʠʨʘʝʤʳʝ ʨʝʰʝʥʠʝʤ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ ʫ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ.  

 

1.2. ʂʦʥʢʫʨʝʥʪʥʳʡ ʘʥʘʣʠʟ 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʠʩʢ ʘʥʘʣʦʛʦʚ ʠ ʧʨʦʠʟʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʰʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʚ 

ʭʦʜʝ ʨʘʙʦʪʳ ʨʝʰʝʥʠʝ ʦʙʣʘʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʢʦʤʤʝʨʯʝʩʢʠ ʫʩʧʝʰʥʦ.  

 

ʌʫʥʢʮʠʷ ʇʨʦʝʢʪ ʄʘʩʪʝʨ ʦʩʘʥʢʠ Darma UpRight 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʘʟʳ ʜʘʥʥʳʭ 
+ - - - 

ʇʨʦʩʤʦʪʨ 

ʟʘʛʨʫʞʝʥʥʳʭ ʠ 

ʥʝʥʘʛʨʫʞʝʥʥʳʭ 

ʦʙʣʘʩʪʝʡ 

+ - + - 

ʉʦʩʪʘʚʣʝʥʠʝ 

ʦʪʯʝʪʦʚ ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ 

+ - + + 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʥʦʰʝʥʠʷ ʥʘ 

ʪʫʣʦʚʠʱʝ 

- + - + 

ʇʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʘ 
+ - - - 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ 

ʢʣʠʝʥʪʦʚ 

+ - - - 

 

2.  ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʯʘʩʪʴ 
2.1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʰʝʥʠʷ 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʪ.ʢ. ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ 

ʩʝʨʚʝʨʥʦʛʦ ʩʣʦʷ. 

ʈʝʰʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ: 

- ʂʣʠʝʥʪ 

- ɻʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ 

- ʉʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ 

- ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʇʆ 

ʂʘʞʜʳʡ ʢʣʠʝʥʪ ʩʦʩʪʦʠʪ ʠʟ 10 ʪʝʥʟʦʨʝʟʠʩʪʦʨʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʢʦʥʪʨʦʣʣʝʨʫ, 

ʦʩʥʘʱʝʥʥʦʤʫ ʨʘʜʠʦʤʦʜʫʣʝʤ. ʂʦʥʪʨʦʣʣʝʨ ʩ ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʩʯʠʪʳʚʘʝʪ ʧʦʢʘʟʘʥʠʷ 

ʜʘʪʯʠʢʦʚ, ʩ ʧʦʩʣʝʜʫʶʱʝʤ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ ʠ 

ʧʝʨʝʜʘʯʝʡ ʠʭ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʥʘ ʛʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ. 

ɻʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʦʩʥʘʱʝʥ ʨʘʜʠʦʤʦʜʫʣʝʤ ʠ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʠʥʪʝʨʬʝʡʩʫ USB. ɻʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʭʨʘʥʠʪ ʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʪʫʧʘʶʱʫʶ ʩ ʢʣʠʝʥʪʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʅʘ ʩʝʨʚʝʨʝ ʧʨʠʣʦʞʝʥʠʡ ʨʘʟʤʝʱʝʥʦ ʫʧʨʘʚʣʷʶʱʝʝ ʇʆ ʠ ʙʘʟʘ ʜʘʥʥʳʭ. ʋʧʨʘʚʣʷʶʱʝʝ 

ʇʆ ʩ ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʠʥʠʮʠʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʠ 
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ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʭ ʩʦʭʨʘʥʝʥʠʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʇʆ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʯʪʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʝʰʝʥʠʷ 

 

2.2. ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʨʝʰʝʥʠʷ 

2.2.1. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʢʣʠʝʥʪʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 
ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʟʘʧʠʩʘʥ ʚ ʧʦʩʪʦʷʥʥʫʶ ʧʘʤʷʪʴ ʢʣʠʝʥʪʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʧʠʪʘʥʠʷ ʢʣʠʝʥʪʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ.  

- ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʧʦʨʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʝʥʳ ʜʘʪʯʠʢʠ 

- ʇʦʣʫʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩ ʜʘʪʯʠʢʦʚ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʤʘʩʩʠʚ, 

ʭʨʘʥʷʱʠʡʩʷ ʚ ʆɿʋ ʢʣʠʝʥʪʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 

- ʇʝʨʝʜʘʯʘ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʥʘ ʛʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ 

 

ʃʠʩʪʠʥʛ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʨʪʦʚ 

uint8_t ports[portsSize] = {A0, A1, A2, A3, A4, A5, A6, A7, A8, A9,}; 
 
for (int counter = 0; counter < portsSize; counter++) { 
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  data[counter] = 0; 
  pinMode(ports[counter], INPUT); 
} 

 

ʇʦʣʫʯʘʝʤʳʝ ʢʦʥʪʨʦʣʣʝʨʦʤ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʧʦʜʣʝʞʘʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʢ 

ʧʨʦʮʝʥʪʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. 

ʃʠʩʪʠʥʛ ʬʫʥʢʮʠʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

 

void startAnalyze() { 
  float path = 0; 
  for (byte counter = 0; counter < portsSize; counter++) { 
    path = (analogRead(ports[counterϐύύΤ κκ˿;͙ͭ·͍͔͊ͣ ͍ͦ ͍͔͔ͪͣͤͤͯΌ ͔͔͔ͨͪͣͤͤͯΌ ͤ͊͘;͔͙ͤΎ ͫ 
ͨͦͪͭ͊ 
    path κҐ млноΦлΤ κκ˨͔͙ͣ͡ ͤ͊ ͪ͊ͪ͘Ύ͒ͤͦͫͭΈ ͨͦͪͭ͊ Arduino 
    path = 1 - pathΤ κκ˨͡Ύ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͔͔͙ͫͭͨͤ ͙ͤ͊͗͊ͭΎΣ ͍·;͙͔ͭ͊ͣ ͙͘ ͚ͨͦͤͦ͡ ͎͙͊ͪͯ͘͘͟ 
͔ͭͯ͟΅͔͔ ͤ͊͘;͔͙͔ͤ 
    path κҐ пΤ κκ˿͙͍͔͙͔ͦͨͪͦͭͤ͡ ͔͔͙ͭͤͦͪͫͭͦͪ͊͘͘ ͔ͤ ͫͨͦͫͦ͋ͤͦ ͨͦͤͦͫͭ͡Ό ͔ͯͣͤΈ΄͙ͭΈ 
ͤ͊ͨͪΎ͔͙͗ͤΎΣ ͔͙͒ͣ͡ ͤ͊ п 
    path ϝҐ мллΤ κκ˽͔͔͍͙ͪͦ͒ͣ ͍ ͨͪͦͼ͔ͤͭ· 
    data[counter] = (byte) pathΤ κκ˭͙͊ͨͫ·͍͔͊ͣ ͍ ͙͍ͣ͊ͫͫΦ 
  } 
  delay(1000); 
} 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʨʘʜʠʦʤʦʜʫʣʝʤ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ VirtualWire. 

ʃʠʩʪʠʥʛ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʨʘʜʠʦʢʘʥʘʣ 

 

void startRadio() { 
  ŘƛƎƛǘŀƭ²ǊƛǘŜόмоΣ ILDIύΤ κκˤ͟͡Ό;͔͊ͣ ͍͔͙ͫͭͦ͒ͦ͒Σ ͤ͊ ͙͔͔ͣͪͦͦͤͭͪͦͪ͟͟͡͡ 
  ōȅǘŜ ǘƻ{ŜƴŘώŘŀǘŀ{ƛȊŜ Ҍ мϐΤ κκ˿͔ͦ͒͊ͣ͘Σ ͙͍ͣ͊ͫͫ ͫ ͒͊ͤͤ·͙ͣ ͙ L5 
  toSend[0] = 0; //˽ ͙͍͙͍͔ͪͫ͊͊ͣ ͙ ͔͙ͤ͒ͭͺ͙͊͟ͼ͙ͦͤͤ·͚ ͤ ͔ͦͣͪ 
  for (byte counter = 1; counter < dataSize + 1; counter++) { 
    toSend[counter] = data[counter - 1]; //˭͊ͨͦͤ͡Ύ͔ͣ ͣ ͙͍͊ͫͫ ͒ ͊ͤͤ·͙ͣ 
  } 
  vw_send(toSend, 11); //˻ ͍ͭͨͪ͊͡Ύ͔ͣ ͣ ͙͍͊ͫͫ 
  vw_wait_tx(); //ˬ͔͒ͣ ͨ ͔͔ͪ͒͊;͙ 
  ŘƛƎƛǘŀƭ²ǊƛǘŜόмоΣ [h²ύΤ κκ˥͙͊ͫͣ ͍͔͙ͫͭͦ͒ͦ͒ 
} 

 

2.2.2. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 
ɻʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʤʝʞʜʫ ʢʣʠʝʥʪʩʢʠʤʠ 

ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʠ ʫʧʨʘʚʣʷʶʱʝʤ ʇʆ. ʅʘ ʥʸʤ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʩ ʢʣʠʝʥʪʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʨʘʜʠʦʩʠʛʥʘʣʘ 

- ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ ʫʧʨʘʚʣʷʶʱʝʝ ʇʆ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʟʘʧʨʦʩʘ ʦʪ ʧʦʩʣʝʜʥʝʛʦ 

ʃʠʩʪʠʥʛ ʬʫʥʢʮʠʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʩ ʢʣʠʝʥʪʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ 

 

void startListeningRadio() { 
  vw_rx_startόύΤ κκˬ͔͒ͣ ͨͦͯ͡;͔͙ͤΎ ͫͦͦ͋΅͔͙ͤΎ 
  buflen = VW_MAX_MESSAGE_LENΤ κκ˭͔͊͒͊ͣ ͔͔͔ͨͪͣͤͤͯΌΣ ͔ͫͦ͒ͪ͗͊΅ͯΌ ͙ͣ͊ͫͣ͊͟͡ΈͤͯΌ 
͙͒ͤ͡· ͫͦͦ͋΅͔͙ͤΎ 
  if (vw_have_messageόύύ ϑ κκ˩͙ͫ͡ ͍͙͙͒ͣ ͫͦͦ͋΅͔͙ͤΎΣ ͔͗͒ͣ ͨͦ͊͟ ͦͤͦ ͨͦͤͦͫͭ͡ΈΌ ͔͋ͯ͒ͭ 
͔͔ͨͪ͒͊ͤͦ 
    if (vw_get_message(buf, & buflenύύ ϑ κκ˭͙͊ͨͫ·͍͔͊ͣ ͫͦͦ͋΅͔͙ͤΎ ͍ ͙͍ͣ͊ͫͫ - ͋ ͯͺ͔ͪ 
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      ǾǿψǊȄψǎǘƻǇόύΤ κκ˻͍͙͍͔ͫͭ͊ͤ͊͊ͣ͡ ͙͔ͨͪͣ 
      for (byte counter = 1; counter < 12; counter++) { 
        data[buf[0]][counter - мϐ Ґ ōǳŦώŎƻǳƴǘŜǊϐΤ κκ˿ͦͻͪ͊ͤΎ͔ͣ ͒͊ͤͤ·͔ ͍ ͙͍ͣ͊ͫͫ 
      } 
    } 
  } 
} 

 

ʃʠʩʪʠʥʛ ʬʫʥʢʮʠʠ ʦʪʧʨʘʚʢʠ ʜʘʥʥʳʭ ʚ ʫʧʨʘʚʣʷʶʱʝʝ ʇʆ 

void startListener(char message) { 
  if (message == 'gϥύ ϑ κκ˩͙ͫ͡ ͨͦͯ͡;͙͙͡ ͫͦͦ͋΅͔͙͔ͤ ͦͭ ͎͍͎͊ͤͦͦ͡ ͙͔ͤͭ͊͟͡ 
    ŦƻǊ όōȅǘŜ ŎƭƛŜƴǘ/ƻǳƴǘŜǊ Ґ лΤ ŎƭƛŜƴǘ/ƻǳƴǘŜǊ ғ млΤ ŎƭƛŜƴǘ/ƻǳƴǘŜǊҌҌύ ϑ κκˤ·͍͙ͦ͒ͣ ͨͦͫͭͪͦ;ͤͦ 
͍͔͒ͯͣͪͤ·͚ ͙͍ͣ͊ͫͫ 
      for (byte counter = 0; counter < 10; counter++) { 
        Serial.print(data[clientCounter][counter]); 
        Serial.print(";"); 
      } 
      Serial.println(); 
    } 
    Serial.println(); 
  } else if (message == 'cϥύ ϑ κκ˴ͦͣͣ͊ͤ͒͊ ͍͔͙ͨͪͦͪ͟ ͨͦ͒͟͡Ό;͔͙ͤΎ 
    Serial.println("Connected!"); 
  } 
} 

 

2.2.3. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʫʧʨʘʚʣʷʶʱʝʛʦ ʇʆ 
ʋʧʨʘʚʣʷʶʱʝʝ ʇʆ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ: 

- ʇʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʩ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ 

- ʉʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

- ʇʦʩʪʨʦʝʥʠʝ ʦʪʯʝʪʦʚ 

ʂʣʘʩʩ ArduinoController, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʛʣʘʚʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ. 

ʂʣʘʩʩ ArduinoConnection ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ. 

ʄʝʪʦʜ checkConnection ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʨʢʫ ʜʦʩʪʫʧʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ: 

- ʇʨʠʣʦʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ Arduino ʦʙʨʘʱʘʝʪʩʷ ʢ ʛʣʘʚʥʦʤʫ ʢʣʠʝʥʪʫ, 

ʧʦʩʳʣʘʷ ʩʦʦʙʱʝʥʠʝ ógô 

- ɽʩʣʠ ʦʪʚʝʪ ʥʝ ʙʳʣ ʧʦʣʫʯʝʥ, ʞʜʝʪ 500 ʤʠʣʣʠʩʝʢʫʥʜ ʠ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʩʥʦʚʘ, ʝʩʣʠ 

ʧʦʩʣʝ 6 ʧʦʧʳʪʦʢ ʥʝ ʙʳʣ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʧʨʦʛʨʘʤʤʘ ʚʦʟʚʨʘʱʘʝʪ ʦʰʠʙʢʫ 

ʄʝʪʦʜ carryInfoFromClient ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʠ 

ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ POJO ʢʣʘʩʩʘ Report 

ʄʝʪʦʜ insertReportToDb ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʧʠʩʴ ʦʙʲʝʢʪʦʚ Report ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

2.2.4. ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 
ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʘʙʣʠʮ: 

 

chair_owner ï ʊʘʙʣʠʮʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʣʠʝʥʪʝ ʠ ʚʣʘʜʝʣʴʮʝ 

ɸʪʨʠʙʫʪ ʊʠʧ ʆʧʠʩʘʥʠʝ 

chair_id INTEGER ID ʢʨʝʩʣʘ 

owner_id INTEGER ID ɺʣʘʜʝʣʴʮʘ 
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chair_info ï ʊʘʙʣʠʮʘ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ 

ɸʪʨʠʙʫʪ ʊʠʧ ʆʧʠʩʘʥʠʝ 

chair_id INTEGER ID ʢʨʝʩʣʘ 

date_of_indication TIMESTAMP_WITH_TIMEZONE ɺʨʝʤʷ ʩʥʷʪʠʷ 

ʧʦʢʘʟʘʥʠʡ 

snumber_sensor INTEGER ʇʦʢʘʟʘʥʠʷ 

ʜʘʪʯʠʢʦʚ 

 

owner_info ï ʊʘʙʣʠʮʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʚʣʘʜʝʣʴʮʝ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʙʘʟʳ ʜʘʥʥʳʭ 

2.2.5. ʆʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʠ ʦʪʯʝʪʥʦʩʪʴ 
ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʇʆ ʜʦʩʪʫʧʝʥ ʧʨʦʩʤʦʪʨ ʛʨʘʬʠʢʦʚ ʦʪʢʣʦʥʝʥʠʡ ʟʘʛʨʫʟʢʠ ʜʘʪʯʠʢʦʚ ʧʦ 

ʣʠʥʠʷʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʪʝʣʦʤ ʯʝʣʦʚʝʢʘ. ʇʦ ʦʩʠ X ʦʪʨʘʞʝʥʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ, ʧʦ ʦʩʠ Y ï 

ʥʘʛʨʫʟʢʘ.  ɹʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʩʠ Y- 

ʥʘʜ ʦʩʴʶ X ʥʘʛʨʫʟʢʘ ʥʘ ʣʝʚʫʶ ʩʪʦʨʦʥʫ - ʧʦʜ ʦʩʴʶ X. 

ɸʪʨʠʙʫʪ ʊʠʧ ʆʧʠʩʘʥʠʝ 

owner_id INTEGER ID ɺʣʘʜʝʣʴʮʘ 

owner_name TEXT ʀʤ ̫

ʚʣʘʜʝʣʴʮʘ 

owner_surname TEXT ʌʘʤʠʣʠʷ 

ʚʣʘʜʝʣʴʮʘ 
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ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʘʪʯʠʢʦʚ 

 

3.  ʀʥʞʝʥʝʨʥʘʷ ʯʘʩʪʴ 
3.1. ɸʧʧʘʨʘʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

3.1.1. ɼʘʪʯʠʢʠ 
ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʘʪʯʠʢʦʚ ï ʩʥʷʪʠʝ ʧʦʢʘʟʘʥʠʡ ʪʝʢʫʱʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʦʙʣʘʩʪʴ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚʳʙʦʨ ʙʳʣ ʦʩʪʘʥʦʚʣʝʥ ʥʘ ʪʝʥʟʦʨʝʟʠʩʪʦʨʥʳʭ ʜʘʪʯʠʢʘʭ. 

ʅʘ ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʚ ʩʚʦʙʦʜʥʦʡ ʧʨʦʜʘʞʝ ʙʳʣ ʜʦʩʪʫʧʝʥ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʷʜ ʤʦʜʝʣʝʡ. ʇʦʩʣʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʧʠʩʦʢ ʙʳʣ ʩʦʢʨʘʱʸʥ ʜʦ ʜʚʫʭ 

ʤʦʜʝʣʝʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʭʦʜʷʱʠʭ ʧʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ: 

- RFP602 

- FSR402 

 
 

ʈʠʩʫʥʦʢ 4 ï ɺʥʝʰʥʠʡ ʚʠʜ ʜʘʪʯʠʢʦʚ 

3.1.2. ʂʣʠʝʥʪʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ 
ɺʳʙʦʨ ʨʝʰʝʥʠʷ ʜʣʷ ʢʣʠʝʥʪʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: 

- ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ 10 ʠ ʙʦʣʝʝ ʜʘʪʯʠʢʦʚ 

- ʅʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʷʟʳʢʘʭ C/C++ 

- ʄʘʣʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

- ʂʦʤʧʘʢʪʥʦʩʪʴ 

- ɼʦʩʪʫʧʥʦʩʪʴ ʥʘ ʨʳʥʢʝ 

- ʇʨʦʩʪʦʪʘ ʚ ʦʩʚʦʝʥʠʠ 

- ʐʠʨʦʢʠʡ ʚʳʙʦʨ ʛʦʪʦʚʳʭ ʙʠʙʣʠʦʪʝʢ 
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- ʅʘʣʠʯʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʘʢʪʠʚʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʨʝʰʝʥʠʝʤ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʷʚʣʷʝʪʩʷ 

ʢʦʥʪʨʦʣʣʝʨ Arduino Mega 2560 Pro Embed (ʈʠʩ. 4), ʢʦʪʦʨʳʡ ʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʨʦʝʢʪʝ. 

 
ʈʠʩʫʥʦʢ 5 - Arduino Mega 2560 Pro Embed 

3.1.3. ɻʣʘʚʥʳʡ ʢʦʥʪʨʦʣʣʝʨ  
ʇʨʠ ʚʳʙʦʨʝ ʛʣʘʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʢ ʢʣʠʝʥʪʩʢʦʤʫ ʢʦʥʪʨʦʣʣʝʨʫ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʇʦʜʢʣʶʯʝʥʠʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʤʦʜʫʣʝʡ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʡʢʠ 

- ʅʘʣʠʯʠʝ ʠʥʪʝʨʬʝʡʩʘ USB 

ɺ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʙʳʣ ʚʳʙʨʘʥ ʢʦʥʪʨʦʣʣʝʨ ʪʦʛʦ ʞʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʯʪʦ ʠ ʢʣʠʝʥʪʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ - Arduino Uno R3 

 
ʈʠʩʫʥʦʢ 6 - Arduino Uno R3 

3.1.4. ʈʘʜʠʦʤʦʜʫʣʴ 
ɺʳʙʦʨ ʨʘʜʠʦʤʦʜʫʣʷ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: 

- ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʢʣʠʝʥʪʩʢʠʤ ʠ ʛʣʘʚʥʳʤ ʢʦʥʪʨʦʣʣʝʨʘʤʠ 

- ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ 433 ʄɻʮ 

- ɼʦʩʪʫʧʥʦʩʪʴ ʥʘ ʤʘʩʩʦʚʦʤ ʨʳʥʢʝ 

 
ʈʠʩʫʥʦʢ 7 ï ʈʘʜʠʦʤʦʜʫʣʴ. ʇʨʠʸʤʥʠʢ ʠ ʧʝʨʝʜʘʪʯʠʢ. 

3.2. ʇʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

3.2.1. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ 
ʆʩʥʦʚʥʳʤʠ ʷʟʳʢʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino ʷʚʣʷʶʪʩʷ C ʠ C++. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʸʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ: 

- Visual Studio Code 

- Clion 

- Arduino IDE 
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ɺʳʙʦʨ ʙʳʣ ʩʜʝʣʘʥ ʚ ʧʦʣʴʟʫ Visual Studio Code ʠ ʜʦʧʦʣʥʝʥʠʷ PlatformIO, ʪ.ʢ. ʜʘʥʥʳʝ 

ʧʨʦʜʫʢʪʳ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʤʠ, ʠʤʝʶʪ ʘʢʪʠʚʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʦʜʜʝʨʞʢʫ 

ʧʣʘʪʬʦʨʤʳ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʧʨʦʝʢʪʘ ʫʨʦʚʥʝ. 

3.2.2. ʋʧʨʘʚʣʷʶʱʝʝ ʇʆ 
ʇʨʠ ʚʳʙʦʨʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

- ʅʘʣʠʯʠʝ ʙʝʩʧʣʘʪʥʳʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʣʘʪʬʦʨʤʦʡ Arduino 

- ʂʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ 

- ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳʢʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʝʘʣʠʟʘʮʠʠ ʚʝʙ-ʢʣʠʝʥʪʘ 

- ʉʪʝʧʝʥʴ ʚʣʘʜʝʥʠʷ ʚʳʙʨʘʥʥʳʤ ʷʟʳʢʦʤ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʨʠʪʝʨʠʝʚ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʧʨʘʚʣʷʚʰʝʛʦ ʇʆ 

ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java, ʠ ʙʠʙʣʠʦʪʝʢʠ: 

- Java-Arduino Communication Library 

- Javafx 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʘ ʚʳʙʨʘʥʘ IntelliJ IDEA ʠ ʨʝʰʝʥʠʝ 

SceneBuilder ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʵʢʨʘʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

3.2.3. ɹʘʟʘ ʜʘʥʥʳʭ 
ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʝʣʷʮʠʦʥʥʘʷ ʙʝʩʧʣʘʪʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

PostgreSQL. 

 

4. ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ ʧʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʠ ʩʦʟʜʘʥ ʧʨʦʪʦʪʠʧ 

ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʩʘʥʢʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʦ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʝʙʳʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʩʠʜʷʯʝʤ ʧʦʣʦʞʝʥʠʠ.  ʈʝʰʝʥʠʝ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʠ ʙʦʛʘʪʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ ʢʘʢ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ, 

ʪʘʢ ʠ ʚ ʦʙʣʘʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ. ʂ ʪʘʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ: 

- ʉʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

- ʀʥʪʝʛʨʘʮʠʷ ʨʝʰʝʥʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʢʣʘʩʩʘ Health Care 

- ʂʦʣʣʘʙʦʨʘʮʠʠ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʬʠʩʥʦʡ ʤʝʙʝʣʠ 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʘʥʘʣʠʪʠʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʩʪʦʨʘʥʥʦʤ ʙʠʟʥʝʩʝ 

- ʊʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʚ ʪʨʝʥʠʨʦʚʢʘʭ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, 

ʫʩʧʝʰʥʦʩʪʴ ʚ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ ʢʦʨʨʝʢʪʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʝʩʘ, ʪʘʢʠʭ ʢʘʢ ʩʥʦʫʙʦʨʜ, 

ʩʢʝʡʪʙʦʨʜ, ʩʝʨʬʠʥʛ, ʟʘʥʷʪʠʷ ʡʦʛʦʡ. 
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ʉɽʂʎʀʗ ɺʓʉʊɸɺʂɸ-ʂʆʅʂʋʈʉ ʇʈʆɻʈɸʄʄʅʓʍ ʈɸɿʈɸɹʆʊʆʂ 

 

ʇɽʈʉʆʅɸʃʀɿʀʈʆɺɸʅʅɸʗ ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ 

ʅɸ ʇʈʀʅʎʀʇɸʍ ʊɽʍʅʆʃʆɻʀʀ çSmartMirrorè 

 

ʏʝʢʘʥʦʚ ɸʨʪʸʤ ʈʦʤʘʥʦʚʠʯ 

 

ɻɹʆʋ ʐʢʦʣʘ ˉ 1537, 11 ʢʣʘʩʩ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 
ʄʠʥʯʝʥʢʦ ʄʠʭʘʠʣ ʄʠʭʘʡʣʦʚʠʯ 

ɻɹʆʋ ʐʢʦʣʘ ˉ 1537, 

ʢ.ʵ.ʥ., ʢʫʨʘʪʦʨ ʀʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ 

 

ɺʚʝʜʝʥʠʝ 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʩʪʝʥʜʝ ʚ ʬʦʨʤʝ 

ñʋʤʥʦʛʦ ʟʝʨʢʘʣʘò ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʘʝʤʦʡ ʩ ʚʝʙ-ʢʘʤʝʨʳ 

ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʥʢʨʝʪʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝ.  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʇɸʂ) ʥʘ ʧʨʠʥʮʠʧʘʭ ʪʝʭʥʦʣʦʛʠʠ çSmartMirrorè ʜʣʷ ʩʙʦʨʘ 

ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʣʠʮʫ, ʘ ʪʘʢʞʝ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʇɸʂ).  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ɿʝʨʢʘʣʦ ï ʦʙʷʟʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʠʥʪʝʨʴʝʨʘ 

ʭʦʣʣʘ ʠ ʢʦʨʠʜʦʨʘ, ʛʦʩʪʠʥʦʡ ʠ ʩʧʘʣʴʥʠ, ʚʘʥʥʦʡ ʢʦʤʥʘʪʳ ʠ ʛʘʨʜʝʨʦʙʘ. 

ɿʝʨʢʘʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʩʧʦʨʪʠʚʥʳʭ ʟʘʣʦʚ ʠ ʬʠʪʥʝʩ-

ʮʝʥʪʨʦʚ, ʩʧʘ-ʩʘʣʦʥʦʚ ʠ ʧʘʨʠʢʤʘʭʝʨʩʢʠʭ, ʤʘʛʘʟʠʥʦʚ ʦʜʝʞʜʳ ʠ ʟʘʚʝʜʝʥʠʡ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʅʦ ʵʪʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ 

ʵʣʝʢʪʨʦʥʥʳʤʠ ʛʘʜʞʝʪʘʤʠ ʠ ʥʝ ʜʘʝʪ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ. çʋʤʥʦʝ ʟʝʨʢʘʣʦè ï ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʦʛʨʦʤʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɻʣʷʜʷ ʚ ʪʘʢʦʝ ʟʝʨʢʘʣʦ, ʤʦʞʥʦ ʥʝ 
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ʪʦʣʴʢʦ ʫʚʠʜʝʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʦʪʨʘʞʝʥʠʝ, ʥʦ ʠ ʧʨʦʯʠʪʘʪʴ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ, 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʨʘʙʦʯʠʤ ʨʘʩʧʠʩʘʥʠʝʤ, ʠʟʫʯʠʪʴ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʚ ʛʦʨʦʜʝ ʠ ʪ.ʧ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʝ ʛʘʜʞʝʪʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʫʜʦʙʥʦʤ ʤʝʩʪʝ ʚ 

ʢʚʘʨʪʠʨʝ, ʤʘʛʘʟʠʥʝ ʠʣʠ ʚ ʦʬʠʩʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ 

ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʀʟʫʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ çSmartMirrorè; 

2) ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ; 

3) ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ ʚ ʬʦʨʤʝ çʋʤʥʦʛʦ ʟʝʨʢʘʣʘè ʩ 

ʧʦʜʢʣʶʯʝʥʥʦʡ ʚʝʙ-ʢʘʤʝʨʦʡ; 

4) ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ; 

5) ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʫʜʦʙʥʦʛʦ, ʧʦʥʷʪʥʦʛʦ ʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; 

6) ʩʦʟʜʘʥʠʝ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʠ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʜʣʷ ʫʜʘʣʸʥʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

 

ʄʝʪʦʜʳ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʨʝʘʣʠʟʘʮʠʠ 

ʩʦʩʪʘʚʣʷʝʪ ʪʝʭʥʦʣʦʛʠʷ ñSmartMirrorò, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʠʦʤʝʪʨʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʚʝʙ-ʢʘʤʝʨʳ, ʧʨʠʝʤʘ ʠ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʥʝʸ. ʅʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʥʘ 

ʮʝʥʪʨʘʣʴʥʦʤ ʩʝʨʚʝʨʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʠʤʝʥʥʦ: 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʜʘʥʥʳʝ ʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ 

ʜʨʫʛʠʝ. ʍʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʣʷʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ MySQL, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʧʦʣʥʦʡ ʧʦʜʜʝʨʞʢʦʡ ʷʟʳʢʘ SQL. 

ʆʩʥʦʚʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ï ʷʟʳʢ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Microsoft 

Visual Studio. ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ web-ʢʘʤʝʨʦʡ, ʟʘʭʚʘʪʘ ʧʦʣʫʯʝʥʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ OpenCV (ʙʠʙʣʠʦʪʝʢʘ ʘʣʛʦʨʠʪʤʦʚ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʯʠʩʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ). ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʣʫʙʦʢʦʝ 

ʤʝʪʨʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ.  

ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʩʪʘʚʝ ʩʝʨʚʝʨʥʦʡ ʠ 

ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʝʡ. 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʩʦʟʜʘʥʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʪʴ ʰʘʙʣʦʥʳ ʩʪʨʘʥʠʮ. ʊʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʜʘʥʥʳʭ ʚ JSON.  

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʢʣʠʝʥʪ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥ ʚ 

ʩʨʝʜʝ Microsoft Visual Studio ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʦʚ Python, CSS, 

JavaScript ʠ HTML. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ web-ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʨʝʡʤʚʦʨʢ Flask, ʠʩʧʦʣʴʟʫʶʱʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ Werkzeug, ʘ ʪʘʢʞʝ 

ʰʘʙʣʦʥʠʟʘʪʦʨ Jinja2. 

ʇʨʦʛʨʘʤʤʥʘʷ ʩʪʨʫʢʪʫʨʘ ʇɸʂ ʚʳʩʪʨʦʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ:  

1) ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ;  

2) ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʇɸʂ;  

3) ʦʙʨʘʙʦʪʢʘ ʠ ʚʳʚʦʜ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʵʢʨʘʥ ʇɸʂ. 

ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʫʥʢʪʳ, 

ʧʨʠʥʮʠʧʳ ʠʭ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʳʧʦʣʥʷʝʤʳʝ ʬʫʥʢʮʠʠ. 

 

1 ʵʪʘʧ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 
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ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʧʫʥʢʪʦʤ ʚ ʩʪʨʫʢʪʫʨʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʇɸʂ.  

ʆʙʥʘʨʫʞʝʥʠʝ ʣʠʮ ʠ ʠʟʚʣʝʯʝʥʠʝ ʧʨʠʟʥʘʢʦʚ. ʉʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʥʘʨʫʞʝʥʠʝ ʣʠʮʘ ʚ ʚʠʜʝʦʧʦʪʦʢʝ. ɼʘʣʝʝ, ʢʦʛʜʘ ʠʟʚʝʩʪʥʦ ʪʦʯʥʦʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʣʠʮʘ, ʠʟ ʥʝʛʦ ʠʟʚʣʝʢʘʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɻ ʤʙʝʜʜʠʥʛè. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ 

ʧʨʠʥʠʤʘʝʪ ʥʘ ʚʭʦʜ ʠʟʦʙʨʘʞʝʥʠʝ, ʘ ʥʘ ʚʳʭʦʜʝ ʚʦʟʚʨʘʱʘʝʪ ʯʠʩʣʦʚʦʡ ʚʝʢʪʦʨ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʜʘʥʥʦʛʦ ʣʠʮʘ. ɺ ʤʘʰʠʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʜʘʥʥʳʡ ʚʝʢʪʦʨ ʢʘʢ ʨʘʟ ʠ ʥʘʟʳʚʘʝʪʩʷ çɻ ʤʙʝʜʜʠʥʛè. ɺʦ ʚʨʝʤʷ 

ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʫʯʠʪʩʷ ʚʳʜʘʚʘʪʴ ʙʣʠʟʢʠʝ ʚʝʢʪʦʨʳ ʜʣʷ ʣʠʮ, 

ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ ʧʦʭʦʞʠʤʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʢʪʦʨʳ ʵʪʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʙʫʜʫʪ ʦʯʝʥʴ ʙʣʠʟʢʠ ʚ ʚʝʢʪʦʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʉʨʘʚʥʝʥʠʝ ʣʠʮ. ʂʦʛʜʘ ʠʤʝʝʪʩʷ ʚʝʢʪʦʨ (çɻ ʤʙʝʜʜʠʥʛè) ʜʣʷ ʢʘʞʜʦʛʦ 

ʣʠʮʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʥʫʞʥʦ ʥʘʫʯʠʪʴʩʷ ʨʘʩʧʦʟʥʘʚʘʪʴ ʣʠʮʘ ʠʟ ʥʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʚʝʢʪʦʨʘ ʜʣʷ ʥʦʚʦʛʦ ʣʠʮʘ, 

ʘ ʟʘʪʝʤ ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʚʝʢʪʦʨʘʤʠ. ɽʩʣʠ ʣʠʮʦ ʧʦʭʦʞʝ ʥʘ 

ʦʜʥʦ ʠʟ ʣʠʮ, ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʪʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʟʥʘʥʦ. 

2 ʵʪʘʧ. ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʇɸʂ 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʩʦʟʜʘʥʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʪʴ ʰʘʙʣʦʥʳ ʩʪʨʘʥʠʮ. ʊʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʜʘʥʥʳʭ ʚ JSON. ʅʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʇɸʂ 

ʧʦʣʫʯʘʝʪ ʧʫʪʸʤ ʟʘʧʨʦʩʘ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʩʝʨʚʝʨʫ. ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʇɸʂ ʩʥʘʯʘʣʘ ʘʚʪʦʨʠʟʫʝʪʩʷ ʧʦ 

ʫʥʠʢʘʣʴʥʦʤʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ. 

ʍʨʘʥʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʨʝʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ MySQL. 
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ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʧʦʣʥʦʡ ʧʦʜʜʝʨʞʢʦʡ SQL-ʷʟʳʢʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʥʳʭ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (smartmirror_users): 

- id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

AUTO_INCREMENT); 

- login (ʧʦʣʝ ʭʨʘʥʠʪ ʣʦʛʠʥ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- email (ʧʦʣʝ ʭʨʘʥʠʪ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- first_name (ʧʦʣʝ ʭʨʘʥʠʪ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- last_name (ʧʦʣʝ ʭʨʘʥʠʪ ʬʘʤʠʣʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- class_name (ʧʦʣʝ ʭʨʘʥʠʪ ʢʣʘʩʩ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- password (ʧʦʣʝ ʭʨʘʥʠʪ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- usr_img (ʧʦʣʝ ʭʨʘʥʠʪ ʧʫʪʴ ʜʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- user_id (ʧʦʣʝ ʭʨʘʥʠʪ Telegram ID ʧʦʣʴʟʦʚʘʪʝʣʷ); 

- time (ʧʦʣʝ ʭʨʘʥʠʪ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ); 

ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (smartmirror_events): 

- id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʝʨʦʧʨʠʷʪʠʷ, 

AUTO_INCREMENT); 

- cab_id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʘʡʜʠ ʢʘʙʠʥʝʪʘ, ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʪʘʙʣʠʮʝʡ 

smartmirror_cabs); 

- class_id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʘʡʜʠ ʢʣʘʩʩʘ, ʠʤʝʝʪ ʩʚʷʟʴ ʩ ʪʘʙʣʠʮʝʡ 

smartmirror_classes); 

- lesson (ʧʦʣʝ ʭʨʘʥʠʪ ID ʤʝʨʦʧʨʠʷʪʠʷ/ʫʨʦʢʘ); 

- timefrom (ʧʦʣʝ ʭʨʘʥʠʪ ʚʨʝʤʷ ʥʘʯʘʣʘ ʤʝʨʦʧʨʠʷʪʠʷ); 

- timeto (ʧʦʣʝ ʭʨʘʥʠʪ ʚʨʝʤʷ ʥʘʯʘʣʘ ʤʝʨʦʧʨʠʷʪʠʷ). 

ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

(smartmirror_systems): 

- id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʝʨʦʧʨʠʷʪʠʷ, 

AUTO_INCREMENT); 
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- machine_id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ); 

- host (ʧʦʣʝ ʭʨʘʥʠʪ IP ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ); 

- version (ʧʦʣʝ ʭʨʘʥʠʪ ʚʝʨʩʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ); 

- status (ʧʦʣʝ ʭʨʘʥʠʪ ʩʪʘʪʫʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ); 

ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ 

(smartmirror_admins): 

- id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʝʨʦʧʨʠʷʪʠʷ, 

AUTO_INCREMENT); 

- login (ʧʦʣʝ ʭʨʘʥʠʪ ʣʦʛʠʥ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ); 

- password (ʧʦʣʝ ʭʨʘʥʠʪ ʧʘʨʦʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ); 

- contacts (ʧʦʣʝ ʭʨʘʥʠʪ ʢʦʥʪʘʢʪʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ); 

ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʘʫʜʠʪʦʨʠʡ (smartmirror_cabs): 

- id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʝʨʦʧʨʠʷʪʠʷ, 

AUTO_INCREMENT); 

- cab_number (ʧʦʣʝ ʭʨʘʥʠʪ ʥʦʤʝʨ ʢʘʙʠʥʝʪʘ); 

- floor (ʧʦʣʝ ʭʨʘʥʠʪ ʥʦʤʝʨ ʵʪʘʞʘ ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʢʘʙʠʥʝʪ); 

ʉʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ ʢʣʘʩʩʦʚ (smartmirror_cabs): 

- id (ʧʦʣʝ ʭʨʘʥʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʝʨʦʧʨʠʷʪʠʷ, 

AUTO_INCREMENT); 

- name (ʧʦʣʝ ʭʨʘʥʠʪ ʥʘʟʚʘʥʠʝ ʢʣʘʩʩʘ); 

ʆʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ 

ʩʝʨʚʝʨʝ. ʀʟʦʙʨʘʞʝʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʠ ʭʨʘʥʷʪʩʷ ʚ ʚʠʜʝ ʙʠʥʘʨʥʳʭ ʬʘʡʣʦʚ.  

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʨʘʙʦʪʳ ʇɸʂ ʙʠʥʘʨʥʳʝ ʬʘʡʣʳ ʭʨʘʥʷʪʩʷ ʥʘ 

ʮʝʥʪʨʘʣʴʥʦʤ ʩʝʨʚʝʨʝ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʭʨʘʥʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʝʪʘʜʘʥʥʳʝ ʦ ʙʠʥʘʨʥʳʭ ʬʘʡʣʘʭ. ɺʟʘʠʤʦʩʚʷʟʠ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

 

3 ʵʪʘʧ. ʆʙʨʘʙʦʪʢʘ ʠ ʚʳʚʦʜ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʵʢʨʘʥ ʇɸʂ.   
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ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ 

ʢʣʠʝʥʪ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥ ʚ 

ʩʨʝʜʝ Microsoft Visual Studio ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʦʚ Python, CSS, 

JavaScript ʠ HTML. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ web-ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʨʝʡʤʚʦʨʢ Flask, ʠʩʧʦʣʴʟʫʶʱʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ Werkzeug, ʘ ʪʘʢʞʝ 

ʰʘʙʣʦʥʠʟʘʪʦʨ Jinja2.   

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʚʦʜ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ: 

- ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʥʘ ʫʣʠʮʝ. 

- ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ. 

- ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʧʠʩʦʢ ʫʨʦʢʦʚ. 

- ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʪʝʢʫʱʫʶ ʜʘʪʫ ʠ ʚʨʝʤʷ. 

- ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ ʥʘ ʙʣʠʞʘʡʰʠʝ ʩʫʪʢʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʩʦʟʜʘʚʘʣʩʷ ʜʣʷ ʨʷʜʦʚʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʠʟʘʡʥ ʠ ʩʦʜʝʨʞʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ 

ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʦ ʠ ʧʦʥʷʪʥʦ ʚ ʚʠʜʝ web-ʧʨʠʣʦʞʝʥʠʷ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2 ʚ 

ʇʨʠʣʦʞʝʥʠʠ. ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʝʤ 

ʚʨʝʤʝʥʠ. ʇʦʜ ʥʠʤ ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʨʦʧʨʠʷʪʠʷʭ. ɺ ʧʨʘʚʦʤ 

ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʪʝʢʫʱʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, ʚʨʝʤʷ ʟʘʭʦʜʘ ʩʦʣʥʮʘ, ʧʨʦʛʥʦʟ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʙʣʠʞʘʡʰʠʝ 24 ʯʘʩʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʙʣʦʢ ʩʦʦʙʱʝʥʠʡ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʫʢʪʫʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʤʦʞʝʪ ʙʳʪʴ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 
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ʥʘ ʧʨʠʤʝʨʝ ʩʬʝʨʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ Telegram-ʙʦʪ. 

Telegram ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʣʶʙʳʭ ʫʩʪʨʦʡʩʪʚʘʭ (ʢʦʤʧʴʶʪʝʨ, 

ʧʣʘʥʰʝʪ, ʪʝʣʝʬʦʥ, ʚʝʙ-ʚʝʨʩʠʷ ʤʝʩʩʝʥʜʞʝʨʘ ʠ ʜʘʞʝ ʪʝʣʝʚʠʟʦʨ). ɼʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ:  

- ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ; 

- ʠʤʷ; 

- ʬʘʤʠʣʠʶ;  

- ʢʣʘʩʩ ʦʙʫʯʝʥʠʷ; 

- ʧʘʨʦʣʴ; 

- ʬʦʪʦʛʨʘʬʠʶ ʣʠʮʘ. 

ʇʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʘʸʪ ʩʦʛʣʘʩʠʝ ʥʘ ʧʦʣʫʯʝʥʠʝ, ʩʙʦʨ, 

ʭʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʩʝʙʝ. ʊʘʢʞʝ 

ʚʳʧʦʣʥʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʥʝʤ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʙʫʜʝʪ ʟʘʱʠʱʝʥʘ 

ʦʪ ʥʝʧʨʘʚʦʤʝʨʥʳʭ ʜʝʡʩʪʚʠʡ. ʇʦʩʣʝ ʵʪʦʛʦ ʬʦʪʦʛʨʘʬʠʷ ʧʨʦʭʦʜʠʪ ʧʨʦʚʝʨʢʫ 

ʥʘ ʥʘʣʠʯʠʝ ʥʘ ʥʝʡ ʣʠʮ. ɽʩʣʠ ʣʠʮʦ ʥʝ ʥʘʡʜʝʥʦ, ʪʦ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ. ɽʩʣʠ ʜʘʥʥʳʝ ʚʚʝʜʝʥʳ ʚʝʨʥʦ, 

ʦʥʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʥʘ ʩʝʨʚʝʨʥʫʶ ʯʘʩʪʴ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ 

ʫʩʧʝʰʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ɺʠʜ ʘʢʢʘʫʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3 ʚ 

ʇʨʠʣʦʞʝʥʠʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʘʢʢʘʫʥʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʣʠʯʥʳʡ 

ʢʘʙʠʥʝʪ. ʇʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʥʘ ʩʘʡʪʝ, ʦʥ ʤʦʞʝʪ: 

- ʧʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʢʢʘʫʥʪʝ (ʩʤ. ʨʠʩ. 4 ʚ ʇʨʠʣʦʞʝʥʠʠ); 

- ʠʟʤʝʥʠʪʴ ʜʘʥʥʳʝ ʦʪ ʫʯʸʪʥʦʡ ʟʘʧʠʩʠ (ʩʤ. ʨʠʩ. 5 ʚ ʇʨʠʣʦʞʝʥʠʠ);  

- ʩʤʝʥʠʪʴ ʬʦʪʦʛʨʘʬʠʶ; 
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- ʥʘʧʠʩʘʪʴ ʦʙʨʘʱʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʨʦʙʣʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʘ (ʩʤ. ʨʠʩ. 6 ʚ ʇʨʠʣʦʞʝʥʠʠ).  

ʇʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʌʫʥʢʮʠʠ, ʜʦʩʪʫʧʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ: 

- ʧʨʦʩʤʦʪʨ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ/ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʩʤ. ʨʠʩ. 7 ʚ 

ʇʨʠʣʦʞʝʥʠʠ);  

- ʩʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ/ʫʜʘʣʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ (ʩʤ. ʨʠʩ. 8 ʚ 

ʇʨʠʣʦʞʝʥʠʠ); 

- ʫʜʘʣʸʥʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ; 

- ʤʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʨʚʠʩʦʚ 

ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ (ʩʤ. ʨʠʩ. 9-10 ʚ ʇʨʠʣʦʞʝʥʠʠ). 

ɺ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʸʥʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. ʉ ʧʦʤʦʱʴʶ ʥʝʸ 

ʚʣʘʜʝʣʝʮ ʩʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʫʜʘʣʸʥʥʦ ʦʙʩʣʫʞʠʚʘʪʴ ʝʸ. ʀʥʪʝʨʬʝʡʩ ʜʣʷ ʫʜʘʣʸʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 11 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ 

ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʘʚʪʦʨʦʤ ʧʨʦʝʢʪʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥ ʠʩʧʳʪʘʪʝʣʴʥʳʡ 

ʩʪʝʥʜ ʚ ʬʦʨʤʝ çʋʤʥʦʛʦ ʟʝʨʢʘʣʘè ʥʘ ʙʘʟʝ ʦʜʥʦʧʣʘʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

Raspberry Pi 4 ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʤʦʥʠʪʦʨʘ ʧʦʜ ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ 

ʚʝʙ-ʢʘʤʝʨʳ. ʇʝʨʝʯʝʥʴ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1, ʘ ʠʭ ʚʥʝʰʥʠʡ ʚʠʜ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 12 ʚ ʇʨʠʣʦʞʝʥʠʠ. 

 

ʊʘʙʣʠʮʘ 1 

  



ʐʘʛ ʚ ʙʫʜʫʱʝʝ 2021 ʉʙʦʨʥʠʢ ʣʫʯʰʠʭ ʨʘʙʦʪ 
 

106 

 

ʇʝʨʝʯʝʥʴ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ 

 

ˉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ/ʤʘʪʝʨʠʘʣʘ ʂʦʣʠʯʝʩʪʚʦ, 

ʰʪ. 

  

1 Raspberry Pi 4 1 

2 ɺʝʙ-ʢʘʤʝʨʘ 1 

3 ʄʦʥʠʪʦʨ Acer 27" 1 

4 HDMI ʢʘʙʝʣʴ 1 

5 ʉʝʪʝʚʦʝ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 1 

6 ɹʨʫʩʦʢ ʩʨʘʱʝʥʥʳʡ 19ʭ40ʭ1000 ʤʤ 3 

7 ɼʦʩʢʘ ʩʪʨʦʛʘʥʘʷ 20ʭ96x3000 ʤʤ 1 

8 ɿʝʨʢʘʣʦ ɻʝʟʝʣʣʘ 1 

 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʘʣʠʟʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʧʨʦʜʫʢʪ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʷʪʴ ʧʨʷʤʫʶ ʬʫʥʢʮʠʶ ʟʝʨʢʘʣʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʦʙʨʘʞʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ (ʧʦʛʦʜʫ ʚ ʨʝʛʠʦʥʝ, 

ʚʨʝʤʷ ʠ ʜʘʪʫ, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʨʘʩʧʠʩʘʥʠʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʪ.ʧ.). 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤ r

ʘʧʨʦʙʠʨʦʚʘʥʦ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʩʪʝʥʜʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʥʘ 

ʙʘʟʝ ʦʜʥʦʧʣʘʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ Raspberry Pi 4 ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʤʦʥʠʪʦʨʘ 

ʧʦʜ ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʝʙ-ʢʘʤʝʨʳ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʬʝʨʘʭ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʙʠʟʥʝʩʘ, ʩʧʦʨʪʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʘʢ ʚ 

ʙʳʪʦʚʳʭ ʮʝʣʷʭ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ. 

ɺʦʟʤʦʞʥʳʝ ʬʦʨʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇɸʂ ʚ ʩʬʝʨʝ ʙʠʟʥʝʩʘ: 
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1. ʄʘʛʘʟʠʥʥʘʷ ʚʠʪʨʠʥʘ. ɺʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʤʘʛʘʟʠʥʦʚ, ʪʦʨʛʫʶʱʠʭ ʦʜʝʞʜʦʡ 

ʠʣʠ ʦʙʫʚʴʶ, ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʧʦʜʦʙʥʫʶ ʮʠʬʨʦʚʫʶ ʚʠʪʨʠʥʫ. ʏʪʦʙʳ 

ʯʝʣʦʚʝʢ, ʧʨʠʤʝʨʷʷ ʪʫ ʠʣʠ ʠʥʫʶ ʜʝʪʘʣʴ ʦʜʝʞʜʳ ʠʣʠ ʦʙʫʚʴ, ʧʝʨʝʜ ʥʝʡ ʤʦʛ ʥʝ 

ʪʦʣʴʢʦ ʚʠʜʝʪʴ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ, ʥʦ ʠ ʧʦ ʭʦʜʫ ʚʘʨʴʠʨʦʚʘʪʴ ʠʣʠ ʟʘʢʘʟʳʚʘʪʴ 

ʜʨʫʛʠʝ ʬʘʢʪʫʨʥʳʝ ʠ ʮʚʝʪʦʚʳʝ ʤʦʜʝʣʠ, ʜʝʤʦʥʩʪʨʠʨʫʝʤʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʨʢʘʣʘ. 

2. ɼʣʷ ʧʘʨʠʢʤʘʭʝʨʩʢʠʭ ʠ ʩʘʣʦʥʦʚ ʢʨʘʩʦʪʳ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʨʘʟʚʣʝʯʝʪ ʧʦʩʝʪʠʪʝʣʷ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʧʦʣʘ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʠʞʢʠ 

ʠʣʠ ʫʭʦʜʘ ʟʘ ʢʦʞʝʡ ʣʠʮʘ, ʢʘʢ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʘʢ ʠ ʧʦʢʘʟʦʤ ʚʠʜʝʦ. 

ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʦʤʦʞʝʪ ʚ ʩʣʫʯʘʝ ʨʘʙʦʪʳ ʩ ʜʝʪʴʤʠ ï ʚʝʣʠʢʠʤʠ ʥʝʧʦʩʝʜʘʤʠ. 

3. ɺʦʟʤʦʞʥʦʩʪʠ çʚʦʣʰʝʙʥʳʭè, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʝʨʢʘʣ ʧʨʠʛʦʜʷʪʩʷ ʠ 

ʚʣʘʜʝʣʴʮʘʤ ʙʫʪʠʢʦʚ. ʆʥʠ ʧʦʟʚʦʣʷʪ ʧʦʩʝʪʠʪʝʣʷʤ ʩʨʘʟʫ ʦʮʝʥʠʪʴ, ʢʘʢ ʙʫʜʝʪ 

ʥʘ ʥʠʭ ʚʳʛʣʷʜʝʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʪʪʝʥʦʢ ʢʦʩʤʝʪʠʢʠ, ʠʣʠ ʫʢʨʘʰʝʥʠʝ, 

ʧʨʦʠʟʚʝʜʷ ʚʳʙʦʨ ʧʦʥʨʘʚʠʚʰʝʛʦʩʷ ʠʟ ʦʪʦʙʨʘʞʘʝʤʦʛʦ ʪʫʪ ʞʝ ʘʩʩʦʨʪʠʤʝʥʪʘ. 

4. ʍʦʨʦʰʠʤ ʧʦʜʩʧʦʨʴʝʤ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʩʢʨʳʪʫʶ ʚʠʜʝʦʟʘʧʠʩʴ ʚ 

ʢʘʯʝʩʪʚʝ ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʯʪʦʙʳ ʥʝʨʘʜʠʚʳʝ ʧʦʢʫʧʘʪʝʣʠ ʥʝ 

ʧʨʦʠʟʚʝʣʠ ʚʳʥʦʩ ʧʨʦʜʫʢʮʠʠ ʤʠʤʦ ʧʨʦʜʘʚʮʦʚ ʠʣʠ ʧʨʠ ʢʨʘʞʝ ʧʦʩʣʝ 

ʟʘʢʨʳʪʠʷ ʤʘʛʘʟʠʥʘ. ʉʲʝʤʢʘ ʩʢʚʦʟʴ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʜʣʷ 

ʧʦʣʫ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʬʦʪʦ ʙʫʜʦʢ. 

5. ɺ ʦʬʠʩʝ ï ʮʠʬʨʦʚʳʝ ʟʝʨʢʘʣʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʘ ʩʚʦʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʘʣʦ ʪʦʛʦ, ʯʪʦ ʧʦʜʥʠʤʫʪ ʧʨʝʩʪʠʞ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʧʦʤʦʛʫʪ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʘʥʥʳʤʠ ʦ ʥʝʡ ʠʣʠ ʜʦʚʝʩʪʠ ʥʫʞʥʳʝ 

ʩʚʝʜʝʥʠʷ ʜʦ ʧʝʨʩʦʥʘʣʘ. 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʳʪʦʚʦʡ ʩʬʝʨʝ: 

1. ɺ ʚʘʥʥʦʡ. ɺʦ ʚʨʝʤʷ ʧʨʠʥʷʪʠʷ ʚʘʥʥʳ ʤʦʞʥʦ ʦʩʪʘʚʘʪʴʩʷ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʥʦʩʥʳʭ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʧʦʤʦʞʝʪ ʫʙʝʨʝʯʴ 

ʩʤʘʨʪʬʦʥ ʠʣʠ ʧʣʘʥʰʝʪ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʧʘʜʝʥʠʷ ʚ ʥʘʧʦʣʥʝʥʥʫʶ ʚʦʜʦʡ 

ʚʘʥʥʫʶ, ʠʣʠ ʥʘ ʢʘʬʝʣʴʥʳʡ ʧʦʣ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʜʣʷ ʛʘʜʞʝʪʘ 

ʪʨʘʛʠʯʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ.  
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2. ʅʘ ʢʫʭʥʝ. ɺʠʩʷʱʝʝ ʥʘ ʢʫʭʥʝ ʫʤʥʦʝ ʟʝʨʢʘʣʦ ʩʪʘʥʝʪ ʥʘʩʪʦʷʱʠʤ ʢʫʣʠʥʘʨʥʳʤ 

ʩʦʚʝʪʥʠʢʦʤ ʣʶʙʦʡ ʜʦʤʦʭʦʟʷʡʢʝ, ʩʤʦʞʝʪ ʦʪʦʙʨʘʟʠʪʴ ʨʝʮʝʧʪ, ʘ ʪʘʢʞʝ 

ʧʦʤʦʞʝʪ ʩʢʨʘʩʠʪʴ ʯʘʩʳ, ʝʞʝʥʝʜʝʣʴʥʦ ʧʨʦʚʦʜʠʤʳʝ ʟʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝʤ ʝʜʳ 

ʠ ʟʘ ʤʳʪʴʸʤ ʧʦʩʫʜʳ. 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʨʘʩʯʝʪʘʤ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʩʨʦʢ ʜʦ 

ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ ʠ ʧʝʨʝʭʦʜʘ ʦʪ ʧʨʦʪʦʪʠʧʘ ʢ ʫʩʪʨʦʡʩʪʚʫ, 

ʩʧʦʩʦʙʥʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʵʬʬʝʢʪʠʚʥʦ 

ʠ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦ ʜʣʷ ʣʶʜʝʡ: ʦʪ ʪʨʸʭ ʜʦ ʧʷʪʠ ʤʝʩʷʮʝʚ. ɿʘ ʵʪʦ ʚʨʝʤʷ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʚʝʩʪʠ ʧʨʦʝʢʪ ʜʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʩʪʘʚʣʷʪʴ 

ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʥʘ ʧʨʦʜʘʞʫ. ʊʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʚ ʩʣʝʜʫʶʱʠʭ ʜʦʧʦʣʥʝʥʠʷʭ: 

¶ ʧʦʜʜʝʨʞʢʘ ʤʦʜʫʣʝʡ ʦʪ ʩʪʦʨʦʥʥʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

¶ ʠʥʪʝʛʨʘʮʠʷ ʩ ʤʦʙʠʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ï ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʩʤʦʪʨʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʬʘʡʣʦʚ, ʚʠʜʝʦʟʚʦʥʢʦʚ; 

¶ ʩʦʟʜʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʜʦʙʘʚʣʝʥʠʝ ʛʦʣʦʩʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘ; 

¶ ʫʣʫʯʰʝʥʠʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʤʘʩʢʝ. 

ʉʨʘʚʥʝʥʠʝ ʩ ʘʥʘʣʦʛʘʤʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʛʦʪʦʚʦʝ 

ʨʝʰʝʥʠʝ MagicMirror, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʥʫʩʦʚ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʘʥʘʣʦʛʘ ʥʝ ʠʤʝʝʪ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʦʪʩʫʪʩʪʚʫʝʪ ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ, 

ʧʦʜʜʝʨʞʢʘ ʥʝʩʢʦʣʴʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʸʥʥʦʛʦ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʂʨʦʤʝ 

ʪʦʛʦ, MagicMirror ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ: 

ʛʨʘʬʠʯʝʩʢʘʷ ʦʙʦʣʦʯʢʘ ʥʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʦ ʠ ʤʦʞʝʪ ʥʝʢʦʨʨʝʢʪʥʦ 
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ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʚʳʚʦʜʘ. 

ʉ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʇɸʂ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 10 ʪʳʩ. ʨʫʙ. ʜʦ 40 ʪʳʩ. ʨʫʙ. ʎʝʥʘ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʪʘ, ʧʦʩʪʘʚʱʠʢʘ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ï ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ 

ʧʨʠʦʙʨʝʩʪʠ ʜʝʰʝʚʳʡ ʤʦʥʠʪʦʨ, ʥʦ ʦʥ ʙʫʜʝʪ ʭʫʞʝ ʨʘʙʦʪʘʪʴ, ʠʟʦʙʨʘʞʝʥʠʝ 

ʟʝʨʢʘʣʘ ʙʫʜʝʪ ʚʠʜʠʤʦ ʠʩʢʘʞʘʪʴʩʷ ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ; ʤʦʞʥʦ ʩʵʢʦʥʦʤʠʪʴ 

ʥʘ ʦʜʥʦʧʣʘʪʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʠ ʚʟʷʪʴ ʤʝʥʝʝ ʤʦʱʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʘ ʪʘʢʞʝ 

ʥʘʡʪʠ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʘ ʨʫʙʝʞʦʤ. 

 

ɿʘʢʣʶʯʝʥʠʝ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʨʠʥʮʠʧʘʭ ʪʝʭʥʦʣʦʛʠʠ 

çSmartMirrorè ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

¶ ʨʘʩʩʤʦʪʨʝʥʳ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; 

¶ ʧʦʜʪʚʝʨʞʜʝʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʟʘʜʘʯʠ; 

¶ ʦʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ; 

¶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʘʧʨʦʙʠʨʦʚʘʥʦ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʩʪʝʥʜʝ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʤ ʥʘ 

ʙʘʟʝ ʦʜʥʦʧʣʘʪʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ Raspberry Pi 4 ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʤʦʥʠʪʦʨʘ 

ʧʦʜ ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʝʙ-ʢʘʤʝʨʳ;  

¶ ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʫ ʥʝʩʢʦʣʴʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʫʜʘʣʸʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʯʝʨʝʟ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ; 

¶ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ ʜʣʷ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʬʝʨʘʭ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʙʠʟʥʝʩʘ, ʩʧʦʨʪʘ. 
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