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ɯʅʌʆʈʄɸʎɯʁʅʀʁ ʉɽʈɺɯʉ ɽʂʆʃʆɻɯʏʅʆɻʆ 

ʉʊɸʅʋ ɼʆɺʂɯʃʃʗ çECOstatusè 
 

ɼʝʨʝʚʷʥʢʦ ɺ. ɺ., ɿʽʥʦʚôʻʚ ɼ. ɸ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʂʨʠʪʩʴʢʘ ʗ.ʆ. 

ʉʅʋ ʽʤ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʑʦʨʦʢʫ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʘʥ ʨʽʯʦʢ, ʦʟʝʨ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʋʢʨʘʾʥʽ ʥʝ 

ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ ʙʽʣʴʰʽʩʪʶ ʛʨʦʤʘʜʷʥ. ɸ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʙʝʟʣʽʯ ʧʠʪʘʥʴ 

ʟʚʠʯʘʡʥʠʭ ʤʝʰʢʘʥʮʽʚ ʪʽʣʴʢʠ ʥʘʢʦʧʠʯʫʻʪʴʩʷ. ʈʽʟʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʧʝʨʽʦʜʠʯʥʦ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʩʪʘʣʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʦʙôʻʢʪʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɯʥʬʦʨʤʫʻʪʴʩʷ ʧʨʦ ʛʫʯʥʽ ʚʠʧʘʜʢʠ ʥʘʜʥʦʨʤʦʚʠʭ 

ʩʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ (ɿʈ) ʫ ʚʦʜʦʡʤʠ, ʚʠʢʠʜʠ ɿʈ ʚʽʜ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʧʦʚʽʪʨʷ ʪʘ 

ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʧʨʠʜʘʪʥʠʭ ʜʦ 

ʩʧʦʞʠʚʘʥʥʷ ʚʦʜ ʧʦʩʪʘʻ ʜʦʚʦʣʽ ʛʦʩʪʨʦ, ʡ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. ɯʥʰʦʶ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ 

ʪʝʟʦʶ ʧʦʩʪʘʻ ʩʪʘʥ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʦʩʦʙʣʠʚʦ ʚ ʚʝʣʠʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʜʝ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʶʶʯʠʭ ʚʠʢʠʜʽʚ: ʪʚʝʨʜʠʭ 

ʩʫʩʧʝʥʜʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ, ʩʤʦʛʽʚ, ʦʢʠʩʣʽʚ, ʪʷʞʢʠʭ ʤʝʪʘʣʽʚ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʣʶʜʝʡ ʟ ʘʣʝʨʛʽʯʥʦʶ ʩʭʠʣʴʥʽʩʪʶ.  

ɿʘ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʩʪʚʦʨʝʥʦ ʜʝʢʽʣʴʢʘ 

ʦʬʽʮʽʡʥʠʭ ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʽʚ, ʥʘ ʷʢʠʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʚʽʪʠ, ʜʦʧʦʚʽʜʽ, ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ. ʆʜʥʘʢ ʙʽʣʴʰʽʩʪʴ ʮʠʭ ʨʝʩʫʨʩʽʚ ʥʘʮʽʣʝʥʽ ʥʘ 

ʣʶʜʝʡ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʮʠʤʠ ʜʘʥʠʤʠ ʘʙʦ ʧʦʚôʷʟʘʥʠʭ ʛʘʣʫʟʷʭ. ʋʩʷ ʽʥʬʦʨʤʘʮʽʷ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ - ʩʘʡʪʘʭ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʥʝ ʘʜʘʧʪʦʚʘʥʽ ʧʽʜ ʤʦʙʽʣʴʥʽ 

ʧʨʠʩʪʨʦʾ. ʅʘ ʟʘʨʘʟ ʤʘʡʞʝ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʩʤʘʨʪʬʦʥ ʠ ʜʫʞʝ ʚʘʞʣʠʚʦ 

ʟʽʙʨʘʪʠ/ʦʙôʻʜʥʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʦʜʥʦʤʫ ʧʨʦʩʪʦʤʫ ʜʦʜʘʪʢʫ, ʱʦ ʤʘʪʠʤʝ ʟʨʦʟʫʤʽʣʠʡ ʜʣʷ 

ʫʩʽʭ ʜʦʧʠʪʣʠʚʠʭ ʛʨʦʤʘʜʷʥ. 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ android-ʜʦʜʘʪʢʫ ʟ ʝʢʦʣʦʛʽʾ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʚ ʟʘʜʘʥʽʡ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʪʦʯʮʽ ʢʦʥʪʨʦʣʶ / ʘʙʦ ʥʘʡʙʣʠʞʯʠʡ ʜʦ ʧʦʟʥʘʯʝʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʘ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʧʨʦʧʦʥʦʚʘʥʦʾ ʽʜʝʾ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

android-ʜʦʜʘʪʦʢ ʟ ʥʘʜʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʦʜʘʪʦʢ ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʩʤʘʨʪʬʦʥʘ, ʦʪʨʠʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ 

ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ ʜʦʚʢʽʣʣʷ ï ʧʦʚʽʪʨʷ, ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ˇʨʫʥʪʽʚ. ɺ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ 

ʚʠʢʦʥʘʥʠʡ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʽʩʥʫʶʯʠʭ ʦʬʽʮʽʡʥʠʭ (ʫ ʪ.ʯ. 

ʜʝʨʞʘʚʥʠʭ) ʚʝʙ-ʜʞʝʨʝʣ ʥʘʜʘʥʥʷ ʜʘʥʠʭ ʚʠʤʽʨʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʦʙôʻʢʪʽʚ; ʚʠʟʥʘʯʝʥʽ ʚʠʜʠ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʨʦʣʶ ɿʈ, ʚʠʟʥʘʯʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʪʘʥʫ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʈʝʘʣʽʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʟʙʠʨʘʻ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʝʨʚʝʨʫ ʪʘ ʯʝʨʝʟ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʫ ʦʪʨʠʤʘʪʠ ʾʾ ʪʘ ʜʽʟʥʘʪʠʩʷ ʧʨʦ: 

ự ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʤʽʩʪʘʭ  ï ʢʽʣʴʢʽʩʪʴ ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʧʦʚʽʪʨʽ (PM10 ʪʘ 

PM2.5) ʪʘ ʽʥʰʽ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ, 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ, ʜʠʚ. ʨʠʩ. 1; 
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ʈʠʩʫʥʦʢ 1 ï ɯʥʬʦʨʤʘʮʽ̫ ʧʦ ʷʢʩ̔ʪʴ ʧʦʚʪ̔ʨʷ 

 

ự ʷʢʽʩʪʴ ʚʦʜʠ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (ʚ ʨʽʯʢʘʭ, ʦʟʝʨʘʭ, ʚʦʜʦʩʭʦʚʠʱʘʭ, ʩʪʘʚʢʘʭ, ʤʦʨʷʭ) ʪʘ 

ʧʽʜʟʝʤʥʠʭ; 

ự ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʪʠ ʦʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʢʦʨʠʩʪʫʚʘʯʫ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ (ʨʽʯʢʫ 

ʘʙʦ ʦʟʝʨʦ, ʽʥʰʝ) ʪʘ ʧʦʜʠʚʠʪʠʩʷ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʤʽʩʪ ɿʈ, ʜʽʟʥʘʪʠʩʷ ʦʮʽʥʢʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʷʢ ʮʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2; 

 

        
ʈʠʩʫʥʦʢ 2 ï ɯʥʬʦʨʤʘʮʽ̫ ʧʨʦ ʚʤ̔ʩʪ ɿʈ ʪʘ ʘʥʘʣʽʟ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ 
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ự ʚ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ˇʨʫʥʪʠ ʚʭʦʜʠʪʴ ʘʛʨʦʭʽʤʽʯʥʘ ʢʘʨʪʘ, ʢʘʨʪʘ ʝʨʦʜʦʚʘʥʦʩʪʽ ˇʨʫʥʪʽʚ, 

ʢʘʨʪʘ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ ʪʘ ʢʘʨʪʘ ʬʽʣʴʪʨʘʮʽʾ ˇʨʫʥʪʽʚ, ʷʢ ʮʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 

 

 
ʈʠʩʫʥʦʢ 3 ï ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ˇʨʫʥʪʠ 

 

ʗʢʫ ʧʨʦʙʣʝʤʫ (ʟʘʜʘʯʫ) ʚʠʨʽʰʫʻ ʚʘʰ ʧʨʦʝʢʪ. ʉʪʚʦʨʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ android-

ʜʦʜʘʪʢʫ, ʱʦ ʧʦʻʜʥʫʻ ʽʥʬʦʨʤʘʮʽʶ ʨʽʟʥʠʭ ʦʬʽʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʦʜʥʦʤʫ ʧʨʠʩʪʨʦʾ, ʽ 

ʚʠʚʦʜʠʪʴ ʚ ʟʨʦʟʫʤʽʣʦʤʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʚʠʜʽ, ʱʦ ʻ ʥʝʚʽʜôʻʤʥʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ 

ʟʘʛʘʣʴʥʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

 

ʇʦʪʝʥʮʽʡʥʽ ʢʦʨʠʩʪʫʚʘʯʽ. ʂʦʨʠʩʪʫʚʘʯʽ, ʜʽʷʣʴʥʽʩʪʴ, ʷʢʠʭ ʧʦʚôʷʟʘʥʘ ʟ ʝʢʦʣʦʛʽʻʶ, ʘʙʦ ʷʢʽ 

ʮʽʢʘʚʣʷʪʴʩʷ ʩʪʘʥʦʤ ʜʦʚʢʽʣʣʷ ʨʽʜʥʦʛʦ ʤʽʩʪʘ, ʋʢʨʘʾʥʠ. 

 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ.  

ʇʨʠ ʘʥʘʣʽʟʽ ʢʦʥʢʫʨʝʥʪʽʚ, ʤʠ ʟʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʰ ʜʦʜʘʪʦʢ ʤʘʻ ʧʝʨʝʚʘʛʫ ʥʘʜ ʚʩʽʤʘ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ, ʘ ʩʘʤʝ AirVisual, Water Quality 4Thai, SoilMapp. ʅʘʰ 

ʜʦʜʘʪʦʢ ʘʙʩʦʣʶʪʥʦ ʙʝʟʢʦʰʪʦʚʥʠʡ, ʜʦ ʪʦʛʦ ʞ ʥʘʜʘʻ ʚʩʽ ʧʦʩʣʫʛʠ, ʱʦ ʡ ʢʦʥʢʫʨʝʥʪʠ. ɯʥʰʠʭ 

ʙʣʠʟʴʢʠʭ ʟʘ ʟʤʽʩʪʦʤ ʘʥʘʣʦʛʽʚ ʪʘʢʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʦʜʘʪʢʘ ʥʝ ʪʘʢ ʙʘʛʘʪʦ. ɿʘʟʚʠʯʘʡ, 

ʙʽʣʴʰʽʩʪʴ ʜʦʜʘʪʢʽʚ ʥʘʮʽʣʝʥʽ ʪʽʣʴʢʠ ʥʘ ʦʜʥʫ ʢʘʪʝʛʦʨʽʶ - ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʚʽʪʨʷ ʘʙʦ 

ʚʦʜʦʡʤʠ. 

 

ʇʝʨʝʚʘʛʠ  ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʘ ʻ: 

ự ʧʨʦʩʪʠʡ ʽʥʪʝʨʬʝʡʩ ï ʷʢʠʡ ʟʨʦʟʫʤʽʣʠʡ ʜʣʷ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʚʠʢʦʥʘʥʠʡ ʚ 

ʩʫʯʘʩʥʦʤʫ material ʜʠʟʘʡʥʽ; 

ự ʘʢʪʫʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘ ʦʬʽʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ï ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʙʝʨʝʪʴʩʷ ʟ 

ʦʬʽʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ [1,2,3]; 

ự ʝʢʦʣʦʛʽʯʥʽ ʢʘʨʪʠ - ʫ ʜʦʜʘʪʢʫ ʨʝʘʣʽʟʦʚʘʥʽ ʢʘʨʪʠ ʚʦʜʦʡʤ ʪʘ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʢʘʨʪ ˇʨʫʥʪʽʚ; 
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ự ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʢʣʘʤʠ; 

ự ʫʥ̔ʚʝʨʩʘʣʴʥʽʩʪʴ ï ʜʦʜʘʪʦʢ ʧʦʟʠʮʽʦʥʫʻ ʩʝʙʝ ʷʢ çAll-in-Oneè, ʚ ʷʢʦʤʫ ʻ ʟʨʘʟʫ ʫʩʽ 

ʬʫʥʢʮʽʾ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʜʦʜʘʪʢʘʤʠ. 

ự ʩʠʩʪʝʤʘ ʦʧʦʚʽʱʝʥʥʷ ï ʚ ʜʦʜʘʪʦʢ ʽʥʪʝʛʨʦʚʘʥʦ ʟʚ'ʷʟʦʢ ʟ Google Firebase Cloud 

Messaging, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʯʝʨʝʟ ʜʦʜʘʪʦʢ ʤʦʞʣʠʚʦ ʚʽʜʧʨʘʚʣʷʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʢʘʪʘʩʪʨʦʬʠ. 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚʠʢʦʨʠʩʪʘʥʦ. Android Studio - ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ 

ʜʣʷ OS Android. ʎʝ ʩʘʤʠʡ ʧʨʦʩʪʠʡ ʽ ʟʨʫʯʥʠʡ  ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʜʦʜʘʪʢʽʚ. 

ʉʝʨʚʝʨ (ʥʝʜʦʨʦʛʠʡ ʭʦʩʪʠʥʛ) ï ʯʝʨʝʟ ʥʴʦʛʦ ʟʙʠʨʘʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʧʝʨʝʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʜʘʪʢʘ. 

Firebase Cloud Messaging - ʨʘʥʽʰʝ ʚʽʜʦʤʝ ʷʢ Google Cloud Messaging, ʮʝ ʢʨʦʩ-

ʧʣʘʪʬʦʨʤʦʚʝ ʨʽʰʝʥʥʷ ʜʣʷ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʥʦʪʠʬʽʢʘʮʽʡ ʜʣʷ Android, iOS ʪʘ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. 

 

ɺʠʩʥʦʚʢʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ. ʉʪʚʦʨʝʥʦ ʜʦʜʘʪʦʢ ʜʣʷ ʩʤʘʨʪʬʦʥʽʚ ʥʘ OS 

Android, ʚ ʷʢʦʤʫ ʨʝʘʣʟ̔ʦʚʘʥʘ ʢʘʨʪʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʘʟʠ ʜʘʥʠʭ ʧʨʦ ʚʤʽʩʪ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʨʽʯʢʘʭ ʪʘ ʦʟʝʨʘʭ; ʥʘʜʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʝʨʦʜʦʚʘʥʦʩʪʽ, ʬʽʣʴʪʨʘʮʽʶ ʪʘ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ; ʨʝʘʣʽʟʦʚʘʥʦ ʥʘʜʘʥʥʷ 

ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʧʦʚʽʪʨ̫  ʚ ʦʙʨʘʥʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ. ɺ ʧʦʜʘʣʴʰʦʤʫ 

ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʰʠʨʠʪʠ ʙʘʟʫ ʜʦʜʘʪʢʫ ʟʚôʟ̫ʘʥʫ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

 

Summary.  

ñ ECOstatusò ï The first in Ukraine universal android application on ecology, which allows 

everyone in Ukraine using a personal smartphone to receive up-to-date information on the state 

of the environment. You will always be tasteful of the current state of air, water and land 

resources. 

 

ɺʠʢʦʨʠʩʪʘʥʽ ʜʞʝʨʝʣʘ. 

1. ʆʩʥʦʚʥʽ ʜʘʥʽ ʪʘ ʨʝʩʫʨʩʠ: URL: https://data.gov.ua/dataset/ee2bc3b0-42d4-4f19-8d96-

913cd9d1f02a 

2. ɼʝʨʞʘʚʥʠʡ ʚʦʜʥʠʡ ʢʘʜʘʩʪʨ ʟʘ ʨʦʟʜʽʣʘʤʠ. URL: http://geoportal.davr.gov.ua:81/ 

3. ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. URL: http://davr.gov.ua/  

4. ʇʨʠʢʣʘʜʠ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. URL: http://www.eco-

lugansk.gov.ua/images/docs/monitoring/koncentracij_voda_2015_2016_r%202.pdf 

5. ʇʨʦʚʘʡʜʝʨ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ https://www.savednipro.org/ 

6. ɻʝʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ ʋʢʨʘʾʥʠ http://geomap.land.kiev.ua/soil.html 

https://data.gov.ua/dataset/ee2bc3b0-42d4-4f19-8d96-913cd9d1f02a
https://data.gov.ua/dataset/ee2bc3b0-42d4-4f19-8d96-913cd9d1f02a
http://geoportal.davr.gov.ua:81/
http://davr.gov.ua/
http://www.eco-lugansk.gov.ua/images/docs/monitoring/koncentracij_voda_2015_2016_r%202.pdf
http://www.eco-lugansk.gov.ua/images/docs/monitoring/koncentracij_voda_2015_2016_r%202.pdf
https://www.savednipro.org/
http://geomap.land.kiev.ua/soil.html
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ɺʀʄɯʈʖɺɸʅʅʗ ʊɽʄʇɽʈɸʊʋʈʀ ɺ ʋʄʆɺɸʍ 

ʇʈʆɺɽɼɽʅʅʗ ʍɯʄɯʏʅʆɻʆ ɽʂʉʇɽʈʀʄɽʅʊʋ  
 

ɼʝʥʠʩʦʚ ʆ. ʉ.  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʂʦʨʯʫʛʘʥʦʚʘ ʆ. ʄ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 
ɺʩʪʫʧ. ɺ ʫʤʦʚʘʭ ʚʠʢʦʥʘʥʥʷ ʭʽʤ̔ʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʜʘʯʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ: ʚʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʝʥʜʦ- ʪʘ ʝʢʟʦʝʬʝʢʪʚ̔, ʧʽʜʪʨʠʤʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʘʙʦ ʟʤʽʥʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʚʠʟʥʘʯʝʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ 

ʟʘʜʘʯ ʥʝ ʽʩʥʫʻ. 

 

ʄʝʪʘ. ʄʝʪʦʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʨʦʚʠʥʠ ʪʘ 

ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ   ʟ ̫ʢʦʤʦʛʘ ʤʝʥʰʦʶ ʧʦʭʠʙʢʦʶ ʪʘ ʬʽʢʩʘʮʽʷ ʧʦʢʘʟʘʥʴ ʫ ʧʨʦʜʦʚʞ ʚʩʴʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ.  

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ. 

ɼʣʷ ʜʦʩ̫ʛʥʝʥʥʷ ʤʝʪʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʦ: 

- ʇʣʘʪʬʦʨʤʘ ARDUINO; 

- LCD ʜʠʩʧʣʝʡ 1602; 

- ʎʠʬʨʦʚʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ DS18B20 ʫ ʚʦʜʦʟʘʭʠʩʥʦʤʫ ʢʦʨʧʫʩʽ ʟ ʧʦʭʠʙʢʦʶ ʫ 

0,5Áʉ ʟ ʨʝʟʠʩʪʦʨʦʤ 4,7 ʢʆʄ; 

- ʐʠʥʘ I2C; 

- ʄʘʢʝʪʥʘ ʧʣʘʪʘ; 

- ɹʽʙʣʽʦʪʝʢʠ OneWire ̔ DallasTemperature, LiquidCrystal_I2C; 

- ʉʪʚʦʨʝʥʦ  ʫʩʪʘʥʦʚʢʫ (ʨʠʩ. 1).  

 

 
ʈʠʩʫʥʦʢ 1 - ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ  

 

1 ï  ʝʣʝʢʪʨʦʧʽʯ; 2 ï ʧʽʱʘʥʘ ʙʘʥʷ; 3 ï ʮʠʬʨʦʚʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ DS18B20; 4 ï 

ʧôʷʪʠ ʛʦʨʣʘ ʢʦʣʙʘ; 5 ï ʧʨʦʙʢʘ ʛʫʤʦʚʘ; 6 - ʧʝʨʝʭʽʜʥʠʢ; 7 - ʭʦʣʦʜʠʣʴʥʠʢ; 8 - ʘʣʦʥʞ; 

9 ï ʟʙʽʨʥʠʢ ʢʦʥʜʝʥʩʘʪʫ; 10 ï ʇʣʘʪʘ ARDUINO UNO; 11- LCD ʜʠʩʧʣʝʡ 1602 
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ɺ ʧôʷʪʠʛʦʨʣʫ ʢʦʣʙʫ 3, ʥʘʣʠʚʘʣʠ ʨʦʟʯʠʥ ʮʠʥʢ ʥʽʪʨʘʪʫ (ʮʠʥʢ ʘʮʝʪʘʪʫ), ʧʽʩʣʷ ʯʦʛʦ ʜʦʜʘʚʘʣʠ 

ʨʦʟʨʘʭʦʚʘʥʫ ʢʽʣʴʢʽʩʪʴ ʢʘʨʙʘʤʽʜʫ. ʂʦʣʙʫ ʨʦʟʤʽʱʫʚʘʣʠ ʫ ʧʽʱʘʥʽʡ ʙʘʥʽ 2 ʟ 

ʝʣʝʢʪʨʦʦʙʽʛʨʽʚʘʯʝʤ 1, ʧʽʩʣʷ ʯʦʛʦ ʫ ʢʦʣʙʫ ʟʘʥʫʨʶʚʘʣʠ ʮʠʬʨʦʚʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ 4 

ʪʠʧʫ Dallas Temperature 18B20 ʫ ʚʦʜʦʟʘʭʠʩʥʦʤʫ ʢʦʨʧʫʩʽ. ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟ ʧʦʭʠʙʢʦʶ ʚ Ñ0,5 ʦʉ, ʜʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ -55 ʜʦ +125 ʦʉ. ɺ 

ʮʝʥʪʨʘʣʴʥʝ ʛʦʨʣʦ ʨʦʟʤʽʱʫʚʘʣʠ ʧʝʨʝʭʽʜʥʠʢ 5, ʘ ʚʩʽ ʽʥʰʽ ʛʦʨʣʘ ʢʦʣʙʠ ʟʘʢʨʠʚʘʣʠ ʛʫʤʦʚʠʤʠ 

ʧʨʦʙʢʘʤʠ 6. ɼʦ ʧʝʨʝʭʽʜʥʠʢʘ 5 ʧʽʜôʻʜʥʘʣʠ ʭʦʣʦʜʠʣʴʥʠʢ 6, ʟ ʚʠʭʦʜʫ ʭʦʣʦʜʠʣʴʥʠʢʘ ʘʣʦʥʞ 

8, ʷʢʠʡ ʦʜʥʠʤ ʢʽʥʮʝʤ ʙʫʚ ʟʘʥʫʨʝʥʠʡ ʫ ʧʨʠʡʤʘʯ ʢʦʥʜʝʥʩʘʪʫ 9. ʎʠʬʨʦʚʠʡ ʜʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ Dallas Temperature 18B20 ʙʫʣʦ ʧʽʜôʻʜʥʘʥʦ ʜʦ ʧʣʘʪʠ ARDUINO UNO ʥʘ ʙʘʟ̔ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ  ATmega328 - PU 10, ʫ ʷʢʦʩʪʽ ʜʠʩʧʣʝʷ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʩʪʦʩʦʚʥʦ ʪʝʤʧʝʨʘʪʫʨʠ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʠʩʧʣʝʡ LCD 1602 ʟ ʰʠʥʦʶ I2C. ʂʦʥʪʨʦʣʴ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʜʽʡʩʥʶʚʘʚʩʷ ʧʝʨʽʦʜʠʯʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʙʦʨʫ ʧʨʦʙ (ʨʠʩ.2).  

 

 
ʈʠʩʫʥʦʢ 2 - ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

 

ɿʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʙʫʚʘʣʦʩʷ ʜʦʩʠʪʴ ʧʣʘʚʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ 

ʨʦʟʯʠʥʫ ʪʘ ʟʙʽʣʴʝhʥʥ̫ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʝʥʜʦ- ʪʘ ʝʢʟʦʝʬʝʢʪʽʚ ʥʝ 

ʚʽʜʤʽʯʝʥʝ, ʱʦ ʢʦʨʝʣʶʻ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʭʽʤʽʯʥʽ ʩʠʩʪʝʤʠ. 
 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ARDUINO ʜʘ ̒ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʶ ʜʘʻ ʪʘʢʦʞ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚ ʽʟʦʪʝʨʤʽʯʥʠʭ 

ʫʤʦʚʘʭ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ OneWire ʤʦʞʥʘ ʟʘʤʽʥʠʪʠ ʯʘʩʪʠʥʫ ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʭ ʧʝʨʝʪʚʦʨʁʚʘʯʽʚ 

(ɸʎʇ) ʥʘ ʮʠʬʨʦʚʽ, ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʨʦʩʪʠʪʠ ʩʭʝʤʫ ʤʦʥʪʘʞʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɸ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ 

ʩʫʯʘʩʥʝ ʫʥʽʚʝʨʩʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. 
 

Summary. The report demonstrates the ability to use the ARDUINO platform to measure 

temperature during a chemical experiment. The use of the ARDUINO platform will  not only 

automate the measurement of temperature, but also its regulation, ie. conducting experiments in 

isothermal conditions. 
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ʈʆɿʈʆɹʂɸ ɼʀʅɸʄɯʏʅʆɻʆ ʄʆɼʋʃʗ 

ʌɯʃʔʊʈɸʎɯɰ ʊʆɺɸʈɯɺ ɼʃʗ ɯʅʊɽʈʅɽʊ-

ʄɸɻɸɿʀʅʋ 

ɹʘʥʜʘ ɼ.ʍ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʑʝʨʙʘʢʦʚʘ ʄ.ɭ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʧʨʦʩʪʽʨ ʥ̔ʪʝʨʥʝʪʫ ʚʩʝ ʙʽʣʴʰʝ ʧʨʘʛʥʝ ʜʦ ʜʠʥʘʤʽʯʥʦʩʪʽ, 

ʪʦʙʪʦ ʜʦ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʟʘʧʠʪʠ ʣʶʜʠʥʠ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ 

ʧʦʩʣʫʞʠʪʠ ʤʝʜʽʡʥʘ ʨʝʢʣʘʤʘ ʚ ʧʨʦʩʪʦʨʽ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ ʽ ʾʭ ʧʘʨʪʥʝʨʽʚ: ʣʁ ʜʠʥʘ ʟʘʜʘʻ 

ʧʝʚʥʠʡ ʟʘʧʠʪ ʚ ʽʥʪʝʨʥʝʪʽ ʽ ʩʠʩʪʝʤʘ ʧʦʰʫʢʫ ʡʦʛʦ ʟʘʧʘʤ'ʷʪʦʚʫʻ, ʱʦʙ ʧʽʩʣʷ ʧʦʢʘʟʫʚʘʪʠ 

ʨʝʣʝʚʘʥʪʥʽ (ʥʘʡʙʽʣʴʰ ʮʽʢʘʚʽ ʢʦʨʠʩʪʫʚʘʯʫ) ʦʛʦʣʦʰʝʥʥʷ. ʊʘʢʦʞ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʜʠʥʘʤʽʯʥʦʛʦ ʢʦʥʪʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʣʦʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʤʫʣʴʪʠʣʝʥʜʽʥʛ ʜʣʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʥʘ ʽʩʥʫʶʯʫ ʩʪʦʨʥ̔ʢʫ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʡʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ.  

ʄʝʪʦʁ ʨʦʙʦʪʠ ʻ ʧʦʣʽʧʰʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʚʟʘʻʤʦʜʽʾ ʟ ʚʝʙ-ʩʝʨʚʽʩʦʤ ʱʣʷʭʦʤ 

ʨʦʟʨʦʙʢʠ ʤʦʜʫʣʷ ʬʦʥʦʚʦʾ ʬʽʣʴʪʨʘʮʽʾ ʪʦʚʘʨʽʚ ʚ ʥ̔ʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽ ʥʘ ʧʽʜʩʪʘʚʽ 

ʥ̔ʜʠʚʽʜʫʘʣʴʥʠʭ ʩʤʘʢʽʚ ʢʦʨʠʩʪʫʚʘʯʘ.  

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ  

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʬʽʣʴʪʨʘʮʽʾ ʜʣʷ ʤʦʜʫʣʷ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʧʨʘʚʠʣʘ: 

- ʢʽʣʴʢʽʩʪʴ ʚʠʚʝʜʝʥʠʭ ʥʘ ʝʢʨʘʥ ʪʦʚʘʨʽʚ ʥʝ ʤʦʞʝ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ, ʪʦʙʪʦ ʧʨʠʡʤʘʪʠ 

ʥʝʛʘʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʧʦʰʫʢʫ; 

- ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʜʘʥʫ ʢʘʪʝʛʦʨʽʁ ʪʦʚʘʨʫ, ʪʦʙʪʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʩʥʦʚʦʢ ʚʠʭʦʜʷʯʠ ʟ 

ʧʝʨʝʛʣʷʥʫʪʠʭ ʢʘʪʝʛʦʨʽʡ ʪʦʚʘʨʽʚ; 

- ʧʨʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʛʣʷʥʫʪʠʭ ʢʘʪʝʛʦʨʽʡ, ʚʽʜʜʘʚʘʪʠ ʧʨʽʦʨʠʪʝʪ ʪʠʤ, ʥʘ ʷʢʠʭ 

ʯʘʩ ʩʝʘʥʩʫ ʙʽʣʴʰʝ ʽʥʰʠʭ, ʚʢʣʶʯʘʶʯʠ ʭʨʦʥʦʣʦʛʽʶ ʧʝʨʝʛʣʷʜʫ ʢʘʪʝʛʦʨʽʡ; 

- ʚʨʘʭʦʚʫʚʘʪʠ ʚʨʫʯʥʫ ʚʠʩʪʘʚʣʝʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʬʽʣʴʪʨʠ ʮʽʥʠ ʽ ʪʦʚʘʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

- ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʟʥʘʯʘʪʠ ʢʨʘʱʽ ʪʦʚʘʨʠ, ʚʠʭʦʜʷʯʠ ʟ ʽʩʪʦʨʽʾ 

ʧʦʢʫʧʦʢ; 

- ʬʽʣɹʪʨʘʮʽʷ ʧʦʚʠʥʥʘ ʦʥʦʚʣʶʚʘʪʠʩʷ ʟ ʢʦʞʥʦ ʁʽʪʝʨʘʮʽʻ ʁʧʝʨʝʛʣʷʜʫ ʪʦʚʘʨʫ, ʪʦʙʪʦ 

ʧʽʜʣʘʰʪʦʚʫʚʘʪʠ ʧʽʜ çʪʫʪ ʽ ʟʘʨʘʟè ʢʘʨʪʠ ʧʝʨʝʛʣʷʜʫ ʩʘʡʪʫ ʢʦʨʠʩʪʫʚʘʯʝʤ; 

- ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʠʚʝʜʝʥʠʭ ʪʦʚʘʨʽʚ, ʱʦ ʧʨʦʩʫʚʘʶʪʴʩʷ ʜʣʷ 

ʦʢʨʝʤʦʾ ʛʨʫʧʠ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. 

ʈʦʟʨʦʙʢʘ ʚʠʢʦʥʘʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ framework Laravel. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʫʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ, ʪʦʙʪʦ, ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ, ʘ ʪʘʢʦʞ ʬʘʢʪʠʯʥʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ, ʪʦʙʪʦ, ʚʟʘʻʤʦʜʽʷ ʟ ʤʦʜʫʣʝʤ, ʱʦ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʢʦʥʚʝʨʩʽʾ, ʤʦʞʣʠʚʝ ʧʦʨʪʫʚʘʥʥʷ ʤʦʜʫʣʷ ʥʘ ʧʦʧʫʣʷʨʥʽ ʧʣʘʪʬʦʨʤʠ e-Commerce: 

Opencart, Prestashop, Wordpress. 
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ɼʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʩʝʨʚiʩʠ Google TagManager, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʟʤʽʯʘʪʠ ʝʣʝʤʝʥʪʠ ʰʘʙʣʦʥʫ ʽ ʟʙʠʨʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʢʣʽʢʘʭ, ʧʨʦʜʘʞʫ, ʯʘʩʫ ʥʘ ʩʘʡʪʽ, ʘ 

ʪʘʢʦʞ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʝʩʴ ʰʣʷʭ ʢʦʨʠʩʪʫʚʘʯʘ ʚʽʜ çʧʝʨʰʦʛʦ ʪʦʨʢʘʥʥʷè - ʟʥʘʡʦʤʩʪʚʘ ʟ 

ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʤ, ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʢʫʧʢʠ. ʊʝʨʤʽʥ ʚʽʜʩʪʝʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ 

ʪʨʠʚʘʣʠʤ, ʯʝʨʝʟ ʥʝʦʙʭʜ̔ʥʩ̔ʪʴ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʦ 

ʟʨʫʯʥʦʩʪʽ ʧʦʚʪʦʨʥʠʭ ʧʦʢʫʧʦʢ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʢʣʽʻʥʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʦʜʫʣʶ. ʉʝʩʽʾ, ʱʦ ʧʨʠʚʝʣʠ ʜʦ ʧʨʦʜʘʞʽʚ ʨʦʟʙʠʨʘʶʪʴʩʷ  

ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ ʩʝʨʚʩ̔ʫ Yandex.ʄʝʪʨʽʢʘ - ɺʝʙʚʽʟʦʨ, ʱʦ ʟʙʝʨʽʛʘʻ ʚʽʜʝʦ ʟ 

ʟʦʙʨʘʞʝʥʥʷʤ ʚʽʜ ʽʤʝʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʤʦʤʝʥʪ ʨʦʙʦʪʠ ʟ ʚʝʙ-ʩʝʨʚʽʩʦʤ. 

ɺʠʩʥʦʚʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʮʝʩ ʨʦʟʨʦʙʢʠ ʤʦʜʫʣʷ ʘʚʪʦʥʦʤʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʪʦʚʘʨʽʚ ʽ 

ʚʠʚʝʜʝʥʥʷ ʾʭ ʚ ʦʢʨʝʤʦʤʫ ʝʣʝʤʝʥʪʽ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ. ʄʦʜʫʣʴ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʨʫʯʥʫ 

ʥʘʩʪʨʦʡʢʫ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ - ʪʦʙʪʦ ʥʝ ʪʽʣʴʢʠ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʙʠʨʘʪʠ ʪʦʚʘʨ ʚʠʭʦʜʷʯʠ ʟ 

ʽʩʪʦʨʽʾ ʟʘʧʠʪ̔ʚ, ʘʣʝ ʽ ʜʦʟʚʦʣʷʪʠ ʚʨʫʯʥʫ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʧʦʢʫʧʮʽʚ ʚ ʦʢʨʝʤʽ ʛʨʫʧʠ ʜʣʷ 

ʧʨʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʧʦʟʠʮʽʡ (ʘʢʮʽʡ ʤʘʛʘʟʠʥʫ). 

Summary 

The process of an autonomous filtering module for goods and display them in a separate 

element of the web interface is present. The module must contain manual tuning of the target 

audience - that is, not only automatically select the goods based on the history of requests, but 

also allow classifying customers into separate groups to promote special offers (store 

promotions). 
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ʇʆʈʊɸʊʀɺʅɸ ʉʀʉʊɽʄɸ ʐʊʋʏʅʆɰ 

ɺɽʅʊʀʃʗʎɯɰ ʃɽɻɽʅʔ 
 

ʂʨʦʭʤʘʣʴ ɸ.ɺ. 

ʅʘʫʢʦʚ ̔ʢʝʨ̔ʚʥʠʢʠ ï ʉʢʘʨʛʘ-ɹʘʥʜʫʨʦʚʘ ɯ.ʉ.1, ɻʦʥʯʘʨʦʚ ɺ.ɺ.2, ɹʣ̔ʦʙʦʨʦʜʦʚʘ ʊ.ʆ.1 
1 ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ, 

2 ɼɿ çʃɼʄʋè, ʤ. ʈʫʙʽʞʥʝ 

 

ɺʩʪʫʧ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦ ʾ ʚʝʥʪʠʣʷʮʽ ʾ ʣʝʛʝʥʴ (ʐɺʃ) 

ʨʦʟʰʠʨʶʻʪʴʩʷ. ʅʘʨʘʟʽ, ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɺʃ ʚ ʧʨʦʮʝʩʽ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʧʨʠ ʨʘʧʪʦʚʠʭ 

ʟʤʽʥʘʭ ʩʪʘʥʫ ʣʶʜʠʥʠ ʚ ʟʘʢʣʘʜʘʭ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɺʃ ʚ ʫʤʦʚʘʭ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʦʙʩʪʘʚʠʥ, ʢʦʣʠ ʞʠʪʪʷ ʣʶʜʠʥʠ ʥʘʨʘʞʘʻʪʴʩʷ 

ʥʘ ʥʝʙʝʟʧʝʢʫ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʢʝʨʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʜʠʭʘʣʴʥʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʐɺʃ ʧʦʟʘ ʟʘʢʣʘʜʘʤʠ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʦʙʫʤʦʚʣʶʻ ʥʘʩʪʫʧʥʽ 

ʧʨʠʯʠʥʠ ʥʝʤʦʞʣʠʚʽʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʐɺʃ. ʇʦ-ʧʝʨʰʝ, ʧʨʦʙʣʝʤʘ 

ʦʙʫʤʦʚʣʝʥʘ ʪʝʭʥʽʯʥʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʊʨʘʜʠʮʽʡʥʽ ʘʧʘʨʘʪʠ ʐɺʃ ʤʘʶʪʴ ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʥʽ 

ʨʦʟʤʽʨʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ʇʦ-ʜʨʫʛʝ, ʚʽʜʽʛʨʘʻ ʩʚʦʶ ʨʦʣʴ ʣʶʜʩʴʢʠʡ 

ʬʘʢʪʦʨ. ɿʘʟʚʠʯʘʡ, ʪʨʘʜʠʮʽʡʥʽ ʘʧʘʨʘʪʠ ʐɺʃ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʥʘʥʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ. ʎʽ ʫʤʦʚʠ ʥʝ ʤʦʞʫʪʴ ʛʘʨʘʥʪʫʚʘʪʠ ʟʘʭʠʩʪ ʚʽʜ 

ʧʦʤʠʣʦʢ ʽ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ ʫʩʢʣʘʜʥʝʥʴ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʧʘʨʘʪʽʚ ʐɺʃ ʚ 

ʥʝʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ.  

ɺʢʘʟʘʥʽ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʘʧʘʨʘʪʽʚ ʐɺʃ ʦʙʫʤʦʚʣʶʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ, ʘʚʪʦʥʦʤʥʦʛʦ, ʝʥʝʨʛʦʝʢʦʥʦʤʽʯʥʦʛʦ, ʥʝʽʥʚʘʟʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʐɺʃ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦʨʦʩʣʽʡ 

ʣʶʜʠʥʽ ʟ  ʟ ʜʠʭʘʣʴʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. 

ʄʝʪʘ. ʈʦʟʨʦʙʣʝʥʥʷ ʧʦʨʪʘʪʠʚʥʦʛʦ ʥʝʽʥʚʘʟʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʜʠʭʘʥʥʷ, ʰʣʷʭʦʤ ʜʦʟʫʚʘʥʥʷ ʦʙʩʷʛʫ 

ʧʨʠʧʣʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʜʦʨʦʩʣʠʤ ʟ ʜʠʭʘʣʴʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ; 

- ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʘʧʘʨʘʪʥʦʤʫ 

ʪʘ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʷʭ ʪʘ ʟʜʝʰʝʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ; 

- ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʘʧʘʨʘʪʽʚ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ; 

- ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʥʘʙʽʨ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʦʟʠʮʽʡ 

ʜʦʩʷʛʥʝʥʥʷ ʙʘʣʘʥʩʫ ʤʽʞ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ ʩʦʙʽʚʘʨʪʽʩʪʶ; 

- ʚʠʟʥʘʯʝʥʦ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʚ ʨʦʟʨʦʙʮʽ; 

- ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʪʠʩʢ ʫ ʣʝʛʝʥʷʭ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʧʦʚʽʪʨʽ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ. 

ɸʧʘʨʘʪʥʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʛʫʣʶʚʘʥʥʷ ʦʙôʻʤʫ 

ʧʦʚʽʪʨʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʫ ʣʝʛʝʥʽ, ʟʤʽʥʦʶ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʧʦʜʘʯʽ. ʐʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ 

ʻ ʬʽʢʩʦʚʘʥʦʶ ʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʘ (ʜʦ 180 ʣʽʪʨʽʚ ʟʘ ʭʚʠʣʠʥʫ). ʅʘʷʚʥʽʩʪʴ ʜʘʪʯʠʢʽʚ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʝʙʽʛ ʧʨʦʮʝʩʫ 
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ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ.  ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʘʥʦ LCD-ʜʠʩʧʣʝʡ, ʘ ʢʝʨʫʚʘʥʥʷ 

ʧʨʠʩʪʨʦʻʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʝʥʢʦʜʝʨʘ ʽʟ ʚʙʫʜʦʚʘʥʦʶ ʢʥʦʧʢʦʶ. 

ɺʙʫʜʦʚʘʥʠʡ ʘʢʫʤʫʣʷʪʦʨ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ ʥʘ 

ʧʨʦʪʷʟʽ 4 ʛʦʜʠʥ. ʈʝʩʫʨʩʠ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ EEPROM- 

ʧʘʤô̫ ʪ̔ ʦʙôʻʤʦʤ 64 kB. ɺʠʟʥʘʯʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ ʪʘ ʾʾ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1, 2 ʚʽʜʧʦʚʽʜʥʦ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɽʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ 
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ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʦʟʚʦʣʷʻ ʧʦʜʘʚʘʪʠ ʧʦʚʽʪʨʷ ʜʦ ʣʝʛʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ ʚʜʦʭʘ ʪʘ ʚʠʜʦʭʘ. ʉʭʝʤʘ ʦʩʥʦʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʮʠʢʣʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ 3. ɻʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ 

ʧʨʦʮʝʩ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʥʝʦʙʭʽʜʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ. ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʶ 

ʧʨʠʩʪʨʦʶ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: ʯʘʩʪʦʪʫ ʚʜʦʭʽʚ ʟʘ ʭʚʠʣʠʥʫ (5 ï 50 ʨʘʟʽʚ ʟʘ 

ʭʚʠʣʠʥʫ) ʪʘ ʯʘʩ ʚʜʦʭʘ (0.1 ï 5 ʩ), ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʪʘ ʧʨʦʩʪʦ ʨʦʟʧʦʯʘʪʠ 

ʧʨʦʮʝʩ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʇʨʦʛʨʘʤʘ ʟʙʝʨʽʛʘʻ ʽʩʪʦʨʽʶ ʚʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʤʦʞʥʘ ʰʚʠʜʢʦ ʦʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ. ɼʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʪʠʩʢʫ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʦʙʨʦʙʣʷʶʪʴʩʷ ʪʘ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʚʠʚʦʜʦʤ ʥʘ ʝʢʨʘʥ 

ʛʨʘʬʽʢʽʚ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɸʧʘʨʘʪ ʤʦʞʝ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʪʨʠʚʦʛʫ ʫ ʢʽʣʴʢʦʭ ʚʠʧʘʜʢʘʭ:  

¶ ʪʠʩʢ ʫ ʣʝʛʝʥʷʭ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʫ (40 ʢʇʘ); 

¶ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʫ ʧʦʚʽʪʨʽ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ, ʥʠʞʯʝ ʟʘ ʥʦʨʤʫ; 

¶ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʟʘʨʷʜʫ ʙʘʪʘʨʝʾ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʢʦʥʪʨʦʣʶ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ  

 

ʇʝʨʰʠʡ ʧʨʦʪʦʪʠʧ ʧʨʠʩʪʨʦʶ, ʟʙ̔ʨʘʥʠʡ ʥʘ ʤʘʢʝʪʥʡ̔ ʧʣʘʪʽ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4. 
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ʈʠʩʫʥʦʢ 4 ï ʇʝʨʰʠʡ ʧʨʦʪʦʪʠʧ ʧʨʠʩʪʨʦʶ  

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ 

ʣʝʛʝʥʴ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʘʧʘʨʘʪʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ: ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ 

Atmega328, ʱʦ ʤʘʻ 32KB flash-ʧʘʤôʷʪʽ, 1KB EEPROM, 2KB SRAM, 23 I/O ʣ̔ ʥʽʾ, ʘ ʪʘʢʦʞ 

ʥʠʟʴʢʫ ʮʽʥʫ. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʚʠʢʦʨʠʩʪʘʥʦ ʜʠʩʧʣʝʡ TFT ʟ 

ʜʽʘʛʦʥʘʣʣʶ 1.8ò. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ ʚʠʢʦʨʠʩʪʘʥʘ Visual Studio Code ʪʘ 

PlatformIO (ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C++), ʘ ʪʘʢʦʞ ʙʽʙʣʽʦʪʝʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʣʴʥʦʤʫ 

ʜʦʩʪʫʧʽ. 

 

ɺʠʩʥʦʚʢʠ 

ɺ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʨʪʘʪʠʚʥʦ ʾ ʥʝʽʥʚʘʟʠʚʥʦ ʾ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ  ʣʝʛʝʥʴ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʢʠ ʜʠʭʘʥʥʷ, ʰʣʷʭʦʤ ʜʦʟʫʚʘʥʥʷ 

ʦʙʩʷʛʫ ʧʨʠʧʣʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʜʦʨʦʩʣʠʤ ʟ ʜʠʭʘʣʴʥʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ 

ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʠʩʢ ʫ ʣʝʛʝʥʷʭ ʪʘ ʧʨʦʚʦʜʠʪʴ 

ʤʦʥ̔ʪʦʨʠʥʛ ʢʦʥʮʝʥʪʨʘʮ̔ʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʧʦʚʽʪʨʽ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ. ɺʠʟʥʘʯʝʥʽ 

ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʈʦʟʨʦʙʣʝʥʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ 

ʧʨʠʩʪʨʦʶ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʴ. ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʢʦʥʪʨʦʣʶ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ.  

 

Summary 

The paper presents the development of a portable non-invasive artificial lung ventilation system 

designed to provide respiratory support, by dosing the amount of inflow ventilation for adults 

with respiratory failure. The developed system of artificial ventilation of the lungs allows to 

control the pressure in the lungs and monitors the concentration of carbon dioxide in the 

exhaled air. The structural elements of the artificial lung ventilation system have been 

identified. The electrical scheme of the device of artificial ventilation of lungs is developed. 

The algorithm of control of air supply is developed. 
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ʄɽʊʆɼʀ ʇɯɼɺʀʑɽʅʅʗ ɿɸʍʀʉʊʋ 

ʇɽʈʉʆʅɸʃʔʅʀʍ ɼɸʅʀʍ ɺ ʄɽɼʀʏʅʀʍ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄɸʍ 

ɻʘʟʽʥʘ ɼ.ɯ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɼʝʨʢʘʯ ʄ.ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʂʦʞʥʦʛʦ ʜʥʷ, ʤʝʜʠʯʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ, ʪʝʨʘʧʝʚʪʠʯʥʠʭ, 

ʩʪʘʪʠʩʪʠʯʥʠʭ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʪʘ ʽʥʰʠʭ ʟʘʚʜʘʥʴ ʥʘʢʦʧʠʯʫʶʪʴ ʽ ʦʙʨʦʙʣʷʶʪʴ ʚʝʣʠʯʝʟʥʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʫʩʽʭ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʙʦʪʠ ʩʫʯʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʫʨʷʜ ʨʦʟʨʦʙʠʚ 

ʈʝʬʦʨʤʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ. ʆʜʥʽʻʶ ʟ ʚʠʤʦʛ ʨʝʬʦʨʤʠ ʻ 

ʧʽʜʢʣʶʯʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʜʦ ʦʙʨʘʥʦʾ ʥʠʤʠ ʢʦʤʧʣʝʢʩʥʦʾ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ, ʪʘ ʘʚʪʦʤʘʪʠʟʘʮ̔ʶ ʫʩʽʭ 

ʨʽʚʥʽʚ ʨʦʙʦʯʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʽʷʣʥɹʦʩʪʽ ʤʝʜʟʘʢʣʘʜʫ. ʉʠʩʪʝʤʘ ʦʙôʻʜʥʫʻ 

ʝʣʝʢʪʨʦʥʥʽ ʤʝʜʠʯʥʽ ʟʘʧʠʩʠ ʧʨʦ ʧʘʮʽʻʥʪʽʚ, ʜʘʥʽ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ, 

ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ ʟ ʤʝʜʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʬʽʥʘʥʩʦʚʽ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʜʘʥʽ. 

ɺʽʜʤʽʥʥʽʩʪʶ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʜ ʽʥʠhʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʰ ʟʘ 

ʚʩʝ ʪʝ, ʱʦ ʚ ʥʠʭ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽ ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʝʨʩʦʥʘʣʴʥʘ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʘ ʽʥʬʦʨʤʘʮʽʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʥʘʙʫʚʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ 

ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʢʦʤʧʣʝʢʩʫ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ 

ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʜʘʥʽʡ ʦʙʣʘʩʪʽ. 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʚ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮ̔ʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

 

ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ. ɼʦ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ  

ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ  ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʘʣʛʦʨʠʪʤʠ, ʚʠʟʥʘʯʝʥʽ ɼʉʊʋ ɻʆʉʊ 

28147:2009, ɻʆʉʊ 34.311-95, ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʧʨʦʪʦʢʦʣ ʨʦʟʧʦʜʽʣʫ ʢʣʶʯʽʚ ɼʽʬʬʽ-

ʍʝʣʣʤʘʥʘ, ɼʉʊʋ 4145-2002, ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʽʾ ʚʠʧʘʜʢʦʚʠʭ ʜʚʽʡʢʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ɸ 

ɼʉʊʋ 4145-2002, ʘʣʛʦʨʠʪʤ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʛʝʥʝʨʘʪʦʨʫ ʚʠʧʘʜʢʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, 

ʘʣʛʦʨʠʪʤʠ ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʟʘʭʠʩʪʫ ʢʣʶʯʽʚ ʝʣʝʢʪʨʦʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʧʽʜʧʠʩʫ ʪʘ ʦʩʦʙʠʩʪʠʭ ʢʣ ʯʁʚ̔ ʰʠʬʨʫʚʘʥʥʷ.  

 

ʐʠʬʨ ɼʉʊʋ ɻʆʉʊ 28147:2009 ʻ ʙʣʦʢʦʚʠʤ. ʐʠʬʨʫʚʘʥʥʷ ʚ ʥʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʩʭʝʤʦʶ ʌʝʡʩʪʝʣʷ 64-ʙʽʪʥʠʤʠ ʙʣʦʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 256-ʙʽʪʥʦʛʦ ʢʣʶʯʘ ʰʠʬʨʫʚʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ 32 ʨʘʫʥʜʠ ʧʝʨʝʪʚʦʨʝʥʴ. ʋ ʩʪʨʫʢʪʫʨʽ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʽʟʥʷʶʪʴ: 

ҍ ʦʩʥʦʚʥʠʡ ʢʨʦʢ ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʙʘʟʦʚʦʤʫ ʮʠʢʣʽ 

(ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʽʜʢʣʶʯʽʚ); 

ҍ ʙʘʟʦʚʽ ʮʠʢʣʠ (ç32-ɿè, ç32-ʈè, ç16-ɿè) ï ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʯʠʩʣʦʤ ʧʦʚʪʦʨʝʥʴ 

ʦʩʥʦʚʥʦʛʦ ʢʨʦʢʫ ʽ ʧʦʨʷʜʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʣʶʯʘ;  

ҍ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ï ʩʧʝʮʽʘʣʥɹʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʠʧʪʦʩʪʽʡʢʦʩʪʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʪʴ ʨʝʟʫʣʴʪʘʪʠ ʰʠʬʨʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʙʣʦʢʽʚ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ. 

ʆʩʥʦʚʥʠʡ ʢʨʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ:  
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ҍ ʦʜʠʥ ʟ 32-ʙʽʪʦʚʠʭ ʩʫʙʙʣʦʢʽʚ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 32-ʙʽʪʥʠʤ ʟʥʘʯʝʥʥʷʤ ʢʣʶʯʘ 

ʨʘʫʥʜʫ Ki ʧʦ ʤʦʜʫʣʶ 232;  

ҍ ʨʝʟʫʣʴʪʘʪ ʧʦʧʝʨʝʜʥʴʦʾ ʦʧʝʨʘʮʽʾ ʨʦʟʙʠʚʘʻʪɹʩʷ ʥʘ 8 ʬʨʘʛʤʝʥʪʽʚ ʧʦ 4 ʙʽʪʘ, ʷʢʽ 

ʧʘʨʘʣʝʣʴʥʦ çʧʨʦʛʘʥʷʶʪʴʩʷè ʯʝʨʝʟ 8 ʪʘʙʣʠʮʴ ʟʘʤʽʥ S1 ... S8; 

ҍ 4-ʙʽʪʦʚʽ ʬʨʘʛʤʝʥʪʠ (ʧʽʩʣʷ ʟʘʤʽʥ) ʟʥʦʚʫ ʦʙôʻʜʥʫʶʪʴʩʷ ʫ 32-ʙʽʪʥʠʡ ʩʫʙʙʣʦʢ;  

ҍ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʷʢʦʛʦ ʩʫʙʙʣʦʢʫ ʮʠʢʣʽʯʥʦ ʟʩʫʚʘʻʪʴʩʷ ʚʣʽʚʦ ʥʘ 11 ʙʽʪ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʫ ɻʆʉʊ 28147:2009 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʘʣʛʦʨʠʪʤ ɼʉʊʋ ɻʆʉʊ 28147:2009 ʻ: 

ҍ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʡ ʚʽʜʧʦʚʽʜʥʦ ʚʠʩʦʢʘ ʰʚʠʜʢʦʜʽʷ; 

ҍ ʙʝʟʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʩʠʣʦʚʦʾ ʘʪʘʢʠ; 

ҍ ʥʘʷʚʥʽʩʪʴ ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʚô̫ʟʫʚʘʥʥʷ ʧʦʤʠʣʢʦʚʠʭ ʜʘʥʠʭ (ʚʠʨʦʙʣʝʥʥʷ 

ʽʤʽʪʦʚʩʪʘʚʢʠ). 

ʉʪʘʥʜʘʨʪ ɻʆʉʊ 34.311-95 ʚʠʟʥʘʯʘʻ ʘʣʛʦʨʠʪʤ ʽ ʧʨʦʮʝʜʫʨʫ ʦʙʯʠʩʣʝʥʥʷ ʭʝʰ-ʬʫʥʢʮʽʾ ʜʣʷ 

ʙʫʜʴ-ʷʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʚʽʡʢʦʚʠʭ ʩʠʤʚʦʣʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ 

ʤʝʪʦʜʘʭ ʦʙʨʦʙʢʠ ʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʜʫʨ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ ʧʨʠ ʧʝʨʝʜʘʯʽ, ʦʙʨʦʙʮʽ ʪʘ ʟʙʝʨʽʛʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤʘʭ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʫʥʢʮʽʾ ʭʝʰʫʚʘʥʥʷ ʧʦ ɻʆʉʊ 34.311-95 
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ʇʨʠ ʮʴʦʤʫ ʭʝʰʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ m ʚʠʨʦʙʣʷʻʪɹʩ̫ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

 

 
 

ʜʝ ʅ ̔ï ʬʫʥʢʮʽʷ ʩʪʠʩʥʝʥʥʷ, ʘ hi ï ʟʤʽʥʥʘ ʟʯʝʧʣʝʥʥʷ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʩʪʘʥʥʽʡ ʙʣʦʢ ʟʘʧʦʚʥʶʻʪʴʩʷ ʜʦ ʜʦʚʞʠʥʠ ʢʨʘʪʥʦʾ n. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʪʘʥʜʘʨʪʥʠʭ ʧʝʨʝʜʫʤʦʚ ʚ ɻʆʉʊ 34.311-95 ʧʨʦʮʝʜʫʨʘ ʭʝʰʫʚʘʥʥʷ ʦʯʽʢʫʻ ʢʽʥʮʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʧʽʩʣʷ ʨʦʙʠʪʩɹʷ çʥʘʙʠʚʢʘè. 

 

ʇʨʦʪʦʢʦʣ ɼʽʬʬʽ-ʍʝʣʣʤʘʥʘ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʧʨʦʪʦʢʦʣ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʚʦʤ ʽ ʙʽʣʴʰ 

ʩʪʦʨʦʥʘʤ ʦʪʨʠʤʘʪʠ ʟʘʛʘʣʴʥʠʡ ʩʝʢʨʝʪʥʠʡ ʢʣʶʯ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʝʟʘʭʠʱʝʥʠʡ ʚʽʜ 

ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʢʘʥʘʣ ʟʚôʷʟʢʫ. ʆʪʨʠʤʘʥʠʡ ʢʣʶʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ 

ʧʦʜʘʣʴʰʦʛʦ ʦʙʤʽʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ. ɺ ʘʣʛʦʨʠʪʤʽ 

ɼʽʬʬʽ-ʍʝʣʣʤʘʥʘ ʩʠʤʝʪʨʠʯʥʠʡ ʩʝʘʥʩʦʚʠʡ ʢʣʶʯ ʥʝ ʛʝʥʝʨʫʻʪʴʩʷ ʽ ʥʝ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ 

ʫʯʘʩʥʠʢʘʤʠ.  

ʇʨʠ ʨʦʙʦʪʽ ʘʣʛʦʨʠʪʤʫ ʢʦʞʥʘ ʩʪʦʨʦʥʘ: 

ҍ ʛʝʥʝʨʫʻ ʚʠʧʘʜʢʦʚʝ ʥʘʪʫʨʘʣʴʥʝ ʯʠʩʣʦ a ï ʟʘʢʨʠʪʠʡ ʢʣʶʯ; 

ҍ ʩʧ̔ʣɹʥʦ ʟ ʚʽʜʜʘʣʝʥʦʾ ʩʪʦʨʦʥʦʶ ʚʩʪʘʥʦʚʣʶʻ ʚʽʜʢʨʠʪʽ ʧʘʨʘʤʝʪʨʠ p ʽ g (ʟʘʟʚʠʯʘʡ 

ʟʥʘʯʝʥʥʷ p ʽ g ʛʝʥʝʨʫʶʪʴʩʷ ʥʘ ʦʜʥʽʡ ʩʪʦʨʦʥʽ ʪʘ ʧʝʨʝʜʘʶʪʴʩʷ ʽʥʰʽʡ), ʜʝ p ʻ ʚʠʧʘʜʢʦʚʠʤ 

ʧʨʦʩʪʠʤ ʯʠʩʣʦʤ (P-1) / 2 ʪʘʢʦʞ ʤʘʻ ʙʫʪʠ ʚʠʧʘʜʢʦʚʠʤ ʧʨʦʩʪʠʤ ʯʠʩʣʦʤ (ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʧʝʢʠ) g ʻ ʧʝʨʚ̔ʩʥʠʤ ʢʦʨʝʥʝʤ ʟʘ ʤʦʜʫʣʝʤ p (ʪʘʢʦʞ ʻ ʧʨʦʩʪʠʤ ʯʠʩʣʦʤ) 

ҍ ʦʙʯʠʩʣʶʻ ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ A, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʜ ʟʘʢʨʠʪʠʤ 
ʢʣʶʯʝʤ A = ga mod p; 

ҍ ʦʙʤʽʥʶʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ ʢʣʶʯʘʤʠ ʟ ʚʽʜʜʘʣʝʥʦʾ ʩʪʦʨʦʥʦʶ; 

ҍ ʦʙʯʠʩʣʶʻ ʟʘʛʘʣʴʥʠʡ ʩʝʢʨʝʪʥʠʡ ʢʣʶʯ K, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ 

ʚʽʜʜʘʣʝʥʦʾ ʩʪʦʨʦʥʠ B ʽ ʩʚʽʡ ʟʘʢʨʠʪʠʡ ʢʣʶʯ ɸ 

 

K = Ba mod p 

 

K ʚʠʭʦʜʠʪʴ ʨʽʚʥʠʤ ʟ ʦʙʦʭ ʩʪʦʨʽʥ, ʪʦʤʫ ʱʦ: 

 

Ba mod p = (gb mod p) a mod p = gab mod p = (ga mod p) b mod p = Ab mod p 

 

ɺʠʩʥʦʚʢʠ. ʇʦʧʝʨʝʜʥʴʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʤʝʪʦʜʽʚ  ̔ʟʘʩʦʙʽʚ 

ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ 

ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʘ ʩʘʤʝ ʥʘʚʝʜʝʥʦ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʚ ʛʘʣʫʟʽ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʘʨʭʽʪʝʢʪʫʨʥʦʶ ʧʦʙʫʜʦʚʦʶ ʩʠʩʪʝʤʠ ʪʘ ʨʽʚʥʝʤ ʟʘʭʠʩʪʫ 

ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ. ʊʦʤʫ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ. 

 

Summary. Preliminary analysis of the legal framework, methods and means of ensuring the 

protection of personal data and medical personal data in the medical information system, 

namely the technical means in the field of cryptographic information protection. In the field of 

health care in the Ukrainian market, problems remain related to the architectural design of the 

system and the level of protection of confidential data. Therefore, there is a need to build a 

comprehensive information security system. 
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ʆɻʃʗɼ ʄʆɾʃʀɺʆʉʊɽʁ ʆɹʈʆɹʂʀ 

ʇʈʀʈʆɼʅʔʆɻʆ ʄʆɺʃɽʅʅʗ ɺ ɻɸʃʋɿɯ 

ʆʍʆʈʆʅʀ ɿɼʆʈʆɺôʗ 
 

ʌʫʨʩʘ ʇ. ʉ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʉʢʘʨʛʘ-ɹʘʥʜʫʨʦʚʘ ɯ. ʉ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʝʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦɹʛʦ ʤʦʚʣʝʥʥʷ (ʆʇʄ) - ʮʝ ʛʘʣʫʟʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ʷʢʘ 

ʜʦʧʦʤʘʛʘʻ ʢʦʤʧ'ʶʪʝʨʘʤ ʨʦʟʫʤʽʪʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʡ ʤʘʥʽʧʫʣʶʚʘʪʠ ʣʶʜʩʴʢʦʶ 

ʤʦʚʦʶ.ʍʦʯʘ ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʴʦʛʦ ʤʦʚʣʝʥʥʷ ʥʝ ʻ ʥʦʚʦʶ, ʪʝʭʥʦʣʦʛʽʷ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʦʤʫ ʽʥʪʝʨʝʩʫ ʜʦ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʣʶʜʴʤʠ, ʘ ʪʘʢʦʞ ʜʦʩʪʫʧʥʦʩʪʽ ʚʝʣʠʢʠʭ 

ʜʘʥʠʭ, ʧʦʪʫʞʥʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʽʚ ʫ ʤʝʜʠʮʠʥʽ, ʘ ʪʘʢʦʞ ʦʮʠʬʨʦʚʫʚʘʥʥʷ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ̔ ʟʜʦʨʦʚ'ʷʤ, ʜʘʥʠʭ,ʫ ʩʫʢʫʧʥʦʩʪʽ, ʩʧʨʠʷʶʪʴ ʧʨʦʛʨʝʩʫ ʚ ʨʦʟʨʦʙʮʽ ʡ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʐɯ ʚ ʤʝʜʠʮʠʥʽ. ʎʝʡ ʧʨʦʛʨʝʩ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʡ ʧʨʦʙʣʝʤʠ, ʘ 

ʪʘʢʦʞ ʚʢʘʟʫʻ ʥʘ ʤʘʡʙʫʪʥʻ  ʆʇʄ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʙʘʛʘʪʦ ʤʝʜʠʢʽʚ ʫʧʨʦʚʘʜʞʫʶʪʴ ʩʠʩʪʝʤʠ ʟʚʽʪʫʚʘʥʥʷ ʧʨʦ ʩʪʘʥ ʧʘʮʽʻʥʪʽʚ. ɿʘʚʜʷʢʠ ʮʠʤ 

ʩʠʩʪʝʤʘʤ ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʽʚ ʪʘ ʥʘ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ  ̒ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʐɯ ʚ ʦʙʣʘʩʪʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʡ ʦʧʠʩʘʪʠ 

ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʇʄ ʫ ʤʝʜʠʮʠʥʽ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʜʦʩʣʽʜʞʝʥʽ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʆʇʄ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ; 

- ʨʦʟʨʦʙʣʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ, ʟʦʢʨʝʤʘ ʆʇʄ, ʜʣʷ ʨʽʟʥʠʭ 

ʤʝʜʠʯʥʠʭ ʟʘʜʘʯ; 

- ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. 

ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʴʦʛʦ ʤʦʚʣʝʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʣʶʜʩɹʢʦʛʦ ʤʦʚʣʝʥʥʷ, ʚʽʜ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ ʤʘʰʠʥʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʜʦ ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʧʨʘʚʠʣʘʭ ʡ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. ʇʦʪʨʽʙʝʥ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʽʜʭʦʜʽʚ, ʪʦʤʫ ʱʦ 

ʪʝʢʩʪʦʚʽ ʡ ʛʦʣʦʩʦʚʽ ʜʘʥʽ ʩʠʣʴʥʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ, ʷʢ ʽ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʙʨʦʙʢʘ 

ʧʨʠʨʦʜʥʴʦʛʦ ʤʦʚʣʝʥʥ ̫ʡʜʝ ʨʫʢʘ ʦʙ ʨʫʢʫ ʟ ʘʥʘʣʽʟʦʤ ʪʝʢʩʪʫ, ʷʢʠʡ ʧʽʜʨʘʭʦʚʫʻ, ʛʨʫʧʫʻ ʡ 

ʢʣʘʩʠʬʽʢʫʻ ʩʣʦʚʘ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʡ ʟʥʘʯʝʥʥʷ ʟ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʢʦʥʪʝʥʪʫ. 

ɸʥʘʣʽʟ ʪʝʢʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʚʤʽʩʪʫ ʡ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ 

ʟʤʽʥʥʠʭ ʽʟ ʥʝʦʙʨʦʙʣʝʥʦʛʦ ʪʝʢʩʪʫ, ʷʢʠʡ ʤʦʞʥʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ, ʬʽʣʴʪʨʫʚʘʪʠ ʘʙʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ ʘʙʦ ʽʥʰʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʋ ʟʚʽʪʽ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʤʧʘʥʽʾ Tractica ʟʘ 2017 ʨʽʢ ʧʨʦ ʨʠʥʦʢ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦɹʛʦ 

ʤʦʚʣʝʥʥʷ (ʆʇʄ) ʦʮʽʥʶʻʪʴʩʷ, ʱʦ ʟʘʛʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʩʣʫʛ ʆʇʄ ʜʦ 2025 ʨʦʢʫ ʩʢʣʘʜʝ ʙʣʠʟʴʢʦ 22,3 ʤʣʨʜ. ʜʦʣʘʨʽʚ. ʋ ʜʦʧʦʚʽʜʽ 

ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʆʇʄ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʐɯ, ʧʦʙʘʯʘʪʴ 

ʟʨʦʩʪʘʥʥʷ ʨʠʥʢʫ ʟ 136 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚʫ 2016 ʨʦʮ ̔ʜʦ 5,4 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʜʦ 2025 

ʨʦʢʫ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ ʫ ʥʘʜʘʥʥʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʙʫʣʘ ʥʝʟʜʘʪʥʽʩʪʴ ʣʽʢʘʨʽʚ 

ʧʨʠʜʽʣʷʪʠ ʤʘʢʩʠʤʫʤ ʯʘʩʫ ʩʚʦʾʤ ʧʘʮʽʻʥʪʘʤ ʪʘ ʥʘʜʘʚʘʪʠ ʾʤ ʥʝʨʦʟʜʽʣʴʥʫ ʫʚʘʛʫ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʜʤʽʥʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʦʙʦʚ'ʷʟʢʘʤʠ. ʂʨ̔ʤ ʢʦʥʩʫʣʴʪʘʮʽʡ, ʣʽʢʘʨʽ 

ʧʦʚʠʥʥʽ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʫʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ɸ ʜʣʷ ʮʴʦʛʦ ʾʤ 
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ʜʦʚʦʜʠʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʧʦʟʘ ʨʦʙʦʯʠʤ ʯʘʩʦʤ ʜʦʩʠʪʴ ʯʘʩʪʦ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʚʦʥʠ ʜʦʩʷʛʘʶʪʴ ʩʪʘʜʽʾ ʚʠʛʦʨʘʥʥʷ. ʆʇʄ ʧʦʩʪʫʧʦʚʦ ʚʠʷʚʣʷʻʪɹʩ̫ 

ʚʠʨʽʰʝʥʥʷʤ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ɿʘʨʘʟ ʙʘʛʘʪʦ ʟ ʥʠʭ ʟʘʤʽʥʶʶʪʴ ʨʫʢʦʧʠʩʥʠʡ ʪʝʢʩʪ ʘʙʦ 

ʜʨʫʢʫʶʪʴ ʛʦʣʦʩʦʚʠʤʠ ʥʦʪʘʪʢʘʤʠ. ɯʥʩʪʨʫʤʝʥʪʠ ʆʇʄ ʤʦʞʫʪʴ ʣʝʛʢʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʤʦʚʫ 

ʪʘ ʦʥʦʚʣʶʚʘʪʠ ʟʘʧʠʩʠ ʪʦʯʥʦ. ʎʝ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ ʣʽʢʘʨʷʤ 

ʨʦʙʠʪʠ ʟʘʤ̔ʪʢʠ ʧʽʜ ʯʘʩ ʨʦʟʤʦʚʠ ʟ ʧʘʮʽʻʥʪʘʤʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʫʥʠʢʘʶʯʠ ʜʫʙʣʶʚʘʥʥʷ 

ʟʫʩʠʣʴ ʪʘ ʜʦʟʚʦʣʷʶʯʠ ʾʤ ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʯʘʩʫ ʜʣʷ ʜʦʛʣʷʜʫ ʟʘ ʧʘʮʽʻʥʪʘʤʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʜʠʢʪʦʚʢʠ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʩʫʪʪʻʚʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʜʝʩ̫ʪʠʣʽʪʴ ʨʝʛʫʣʷʪʦʨʥʽ ʥʘʩʪʘʥʦʚʠ ʪʘ ʛʘʣʫʟʝʚʽ ʧʨʘʢʪʠʢʠ 

ʩʧʨʠʯʠʥʠʣʠ ʟʨʦʩʪʘʶʯʫ ʧʦʪʨʝʙʫ ʚ ʟʘʣʫʯʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʜʦ ʜʦʛʣʷʜʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʠʥʫʣʦʛʦ, ʩʴʦʛʦʜʥʽ ʤʝʜʠʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʤʘʶʪʴ ʧʦʨʪʘʣ ʧʘʮʽʻʥʪʽʚ, ʜʦ ʷʢʦʛʦ ʧʘʮʽʻʥʪʠ 

ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʚʦʾʭ ʟʚʽʪʽʚ, 

ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʩʚʦʾʤ ʟʜʦʨʦʚôʷʤ ʪʘ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʴ ʥʘ ʫʧʨʘʚʣʽʥʥʽ ʩʘʤʦʧʦʯʫʪʪʷʤ. ɺʦʥʠ 

ʪʘʢʦʞ ʢʦʥʪʨʦʣʶʶʪʴ ʢʦʤʫ ʩʣʽʜ ʥʘʜʘʚʘʪʠ ʾʤ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ. ʆʜʥʘʢ ʮʝ ʥʝ 

ʪʘʢ ʧʨʦʩʪʦ, ʷʢ ʮʝ ʟʚʫʯʠʪʴ. ʎʽ ʧʦʨʪʘʣʠ ʤʘʶʪʴ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʦʩʚʽʪʠ ʪʘ ʦʙʽʟʥʘʥʦʩʪʽ 

ʧʘʮʽʻʥʪʽʚ. ɺʦʥʠ ʥʝ ʟʘʚʞʜʠ ʟʜʘʪʥʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʩʚʦʾ ʜʘʥʽ ʧʨʦ ʟʜʦʨʦʚ'ʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʾʭʥʷ ʫʯʘʩʪʴ ʫ ʣʽʢʫʚʘʥʥʽ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʮʽʥʥʽʩʪʴ ʮʠʭ ʧʦʨʪʘʣʽʚ ʟʤʝʥʰʫʻʪʴʩʷ. ɹʽʣʴʰʝ ʪʦʛʦ, 

ʣʽʢʘʨʷʤ, ʤʦʞʣʠʚʦ, ʜʦʚʝʜʝʪʴʩʷ ʚʠʪʨʘʯʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʯʘʩ ʥʘ ʥʘʚʯʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʧʦʜʦʣʘʥʥʷ ʾʭ ʥʝʚʧʝʚʥʝʥʦʩʪʽ, ʧʦʚôʷʟʘʥʠʭ ʟ ʾʭ ʪʝʩʪʘʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʚʘʡʜʝʨʠ 
ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʆʇʄ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʨʤʽʥʽʚ ʤʦʚʦʶ, 

ʨʦʟʰʠʬʨʦʚʘʥʦʶ ʧʘʮʽʻʥʪʘʤʠ. ʎʝʡ ʢʨʦʢ ʤʦʞʝ ʩʧʨʠʷʪʠ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ɽʄʂ ʪʘ ʽʥʰʠʭ 

ʟʘʩʦʙʽʚ ɯʊ ʩʝʨʝʜ ʧʘʮʽʻʥʪʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ ʘʢʪʠʚʥʽʰʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʪʘ ʧʨʠʡʤʘʪʠ 

ʦʙʛʨʫʥʪʦʚʘʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚôʷ. 

ʄʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ ʥʝʨʽʜʢʦ ʚʠʚʯʘʻ ʨʽʟʥʽ ʜʞʝʨʝʣʘ, ʥʘʤʘʛʘʶʯʠʩʴ ʟʥʘʡʪʠ ʥʘʡʢʨʘʱʽ 

ʞʠʪʪʻʟʜʘʪʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʜʣʷ ʩʢʣʘʜʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʩʪʘʥʫ, ʨʟ̔ʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʩʢʣʘʜʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʪʘʢ ʜʘʣʽ. ɺʠʷʚʣʝʥʥʷ ʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ: ʚʽʨʦʛʽʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʡ ʆʇʄ ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʥʷ ʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʰʝʥʥʷ ʐI ʜʣʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʟʤʦʞʝ ʨʦʟʫʤʽʪʠ ʤʝʜʠʯʥʫ ʪʝʨʤ̔ʥʦʣʦʛʽʶ ʡ 

ʦʪʨʠʤʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʤʝʜʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʥʘʡʙʽʣʴʰ ʘʚʪʦʨʠʪʝʪʥʠʭ ʜʞʝʨʝʣ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɯʥʰʠʤʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤ ʽ ʧʨʘʢʪʠʯʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʆʇʄ ʚ ʦʭʦʨʦʥʽ 

ʟʜʦʨʦʚ'ʷ ʻ ʜʽʘʛʥʦʩʪʠʯʥʘ ʜʦʧʦʤʦʛʘ. ʅʘʧʨʠʢʣʘʜ, ʨʘʜʽʦʣʦʛ, ʷʢʠʡ ʧʝʨʝʛʣʷʜʘʻ ʟʚʽʪ, ʤʦʞʝ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʦʧʦʤʦʛʦʶ ʆʇʄ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʽʘʛʥʦʩʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ̔ ʙʘʟʠ ʜʘʥʠʭ 

ɯʥʩʪʠʪʫʪʫ ʨʘʜʽʦʣʦʛʽʾ. ʉʠʩʪʝʤʘ ʆʇʄ ʙʫʜʝ ʧʝʨʽʦʜʠʯʥʦ ʩʪʘʚʠʪʠ ʤʝʜʠʯʥʦʤʫ ʝʢʩʧʝʨʪʫ 

ʫʪʦʯʥʶʶʯʽ ʧʠʪʘʥʥʷ, ʱʦʙ ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʨʠʧʫʱʝʥʥʷ. ɺʽʨʪʫʘʣʴʥʠʡ 

ʧʦʤʽʯʥʠʢ ʽʟ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʙʫʜʝ ʨʦʟʫʤʽʪʠ ʨʦʟʤʦʚʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣʽ ʈʦʟʫʤʽʥʥʷ 

ʧʨʠʨʦʜʥʴʦʛʦ ʤʦʚʣʝʥʥʷ, ʚʢʣʶʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʜʠʯʥʦʛʦ ʩʣʦʚʥʠʢʘ. ʅʘʚʯʝʥʠʡ ʤʝʜʠʯʥʽʡ 

ʪʝʨʤʽʥʦʣʦʛʽʾ ʪʘ ʜʘʥʠʤ, ʚʽʥ ʟʤʦʞʝ ʩʣʫʭʘʪʠ ʡ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʙʝʩʽʜʠ ʤʽʞ ʣʽʢʘʨʝʤ ʽ 

ʧʘʮʽʻʥʪʦʤ (ʟʘ ʟʛʦʜʦʶ), ʱʦʙ ʚʽʥ ʤʛ̔ ʪʨʘʥʩʢʨʠʙʫʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʙʝʩʽʜʫ ʫ ʚʠʛʣʷʜʽ 

ʟʘʤʽʪʦʢ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʥʘʚʽʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʯʝʨʥʝʪʢʠ 

ʟʚʽʪʽʚ. ʎʝ ʟʚʝʜʝ ʜʦ ʤʽʥʽʤʫʤʫ ʨʫʯʥʫ ʧʨʘʮʶ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʱʦʙ ʚʦʥʠ ʤʦʛʣʠ 

ʚʠʪʨʘʯʘʪʠ ʩʚʽʡ ʯʘʩ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ʈʦʟhʠʨʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʆʇʄ, 

ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʘʪʠʯʥʽ ʩʫʙʪʠʪʨʠ ʟʦʙʨʘʞʝʥʴ, ʫ ʩʠʩʪʝʤʠ ʆʇʄ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʙʫʜʝ 

ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʤ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʟʚʽʪʽʚ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤʠ ʘʙʦ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤʠ 

ʟʥʽʤʢʘʤʠ. ʐɯ ʟʤʦʞʝ ʨʦʟʫʤʽʪʠ ʤʝʜʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʡ ʝʣʝʢʪʨʦʥʥʽ ʤʝʜʠʯʥ̔ ʢʘʨʪʢʠ. ʇʦʪʽʤ 

ʚʽʥ ʟʤʦʞʝ çʦʙʨʦʙʠʪʠè ʾʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʥʘʣʽʪʠʢʫ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʛʣʠʙʦʢʦʤʫ ʥʘʚʯʘʥʥʽ, 
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ʱʦ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʡ ʧʨʦʧʦʥʫʚʘʪʠ ʧʨʦʛʥʦʟ ʘʙʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʝʚʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʧʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ ʥʠʨʢʦʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. 

ɺ ʪʘʙʣʠʮ ̔1 ʥʘʚʝʜʝʥʽ ʪʠʧʦʚʽ ʬʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʚ ʤʝʜʠʮʠʥʽ 

 

ʊʘʙʣʠʮʷ 1 ï ʬʦʨʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʚ ʤʝʜʠʮʠʥʽ 

ʆʩʥʦʚʥʽ ʟʘʜʘʯʽ ɼʽʷ ʐɯ ʊʠʧʦʚʝ ʤʝʜʠʯʥʝ ʟʘʚʜʘʥʥʷ 

ʆʙôʻʢʪ ʧʨʠʩʫʪʥʽʡ 

ʯʠ ʥʽ 

ɼʝʪʝʢʮʽʷ ʉʢʨʠʥʽʥʛ, ʤʘʩʦʚʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʦʛʣʷʜʠ 

ʗʢʠʡ ʪʠʧ ʦʙôʻʢʪʫ ʂʣʘʩʠʬʽʢʘʮʽʷ ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʧʘʪʦʣʦʛʽʾ 

ʗʢʠʡ ʨʦʟʤʽʨ 

ʦʙôʻʢʪʫ 

ʉʝʛʤʝʥʪʘʮʽʷ ʄʝʜʠʯʥʘ ʤʦʨʬʦʤʝʪʨʽʷ (ʤʦʥʽʪʦʨʠʥʛ 

ʧʨʦʪʽʢʘʥʥʷ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʦʧʠʩʫ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ) 

ʗʢʠʡ ʤʦʞʣʠʚʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʇʨʝʜʠʢʮʽʷ ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʽʚ, ʟʘʛʨʦʟ (ʨʘʥʽʰʝ 

ʚʠʷʚʣʝʥʥ ̫ ʦʟʥʘʢ ʫʩʢʣʘʜʥʝʥʴ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ) 

ʗʢʽ ʜʽʾ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

ʈʝʢʦʤʝʥʜʘʮʽʾ ɻʝʥʝʨʘʮʽʷ ʧʣʘʥʫ 

ʣʽʢʫʚʘʥʥʷ(ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʢʣʽʥʽʯʥʽ 

ʩʪʨʘʪʝʛʽʾ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʦʥʢʦʣʦʛʽʯʥʦʶ ʧʘʪʦʣʦʛʽʻʶ) 

ʑʦ 

ʩʢʘʟʘʣʘ/ʥʘʧʠʩʘʣʘ 

ʣʶʜʠʥʘ 

ʆʙʨʦʙʢʘ ʧʨʠʨʦʜʥʴʦʛʦ 

ʤʦʚʣʝʥʥʷ 

ʇʨʦʪʦʢʦʣʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʇʫʙʣʽʢʘʮʽʾ ʟʘ ʦʩʪʘʥʥʽ ʧ'ʷʪʴ ʨʦʢʽʚ, ʚ ʷʢʠʭ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ, ʟʦʢʨʝʤʘ 

ʆʇʄ, ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ɿ ʮʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟʽʙʨʘʥʽ ʜʘʥʥʽ, ʚ ʷʢʠʭ ʦʧʠʩʘʥʠʡ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʐɯ, ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʜʦʩʷʛʥʝʥʥʷ. ʅʘʚʝʜʝʥʽ ʤʘʡʙʫʪʥʽ ʥʘʧʨʷʤʢʠ 

ʨʦʟʚʠʪʢʫ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʮʠʭ ʜʦʩʷʛʥʝʥʥʷʭ. 

ɺʠʩʥʦʚʢʠ. ɹʫʣʦ ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʧʨʘʚ, ʤʦʞʣʠʚʦʩʪʝʡ, 

ʧʨʦʙʣʝʤʠ ʧʦʪʨʝʙʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʆʇʄ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʽ ʪʨʠ 

ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʆʇʄ: ʜʦʩʪʫʧʥʽʩʪʴ ʜʘʥʠʭ, ʟʘʩʦʙʠ ʦʮʽʥʢʠ ʡ ʩʪʘʥʜʘʨʪʠ 

ʟʚʽʪʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʧʨʦʚʝʜʝʥʽʡ ʨʦʙʦʪʽ ʟ ʧʦʜʦʣʘʥʥʷʤ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʦ ʾʽʟ ʆʇʄ ʚ ʦʙʣʘʩʪʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʟôʷʚʠʣʠʩʷ ʙʘʛʘʪʦʦʙʽʮʷʶʯʽ ʨʝʟʫʣʴʪʘʪʠ, ʽ ʮʝʡ ʧʨʦʛʨʝʩ ʙʫʜʝ ʩʧʨʠʪ̫ʠ 

ʨʦʟʰʠʨʝʥʥʶ ʨʦʣʽ, ʷʢʫ ʐɯ, ʡʤʦʚʽʨʥʦ, ʙʫʜʝ ʧʨʦʜʦʚʞʫʚʘʪʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʷʢ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʦʢʨʝʤʠʭ ʦʩʽʙ, ʪʘʢ ʽ ʥʘʩʝʣʝʥʥʷ. ɹʫʣʘ ʥʘʚʝʜʝʥʥʷ ʪʘʙʣʠʮʷ ʟ ʪʠʧʦʚʠʤʠ ʬʦʨʤʘʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʚ ʤʝʜʠʮʠʥʽ. ɺ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʽ ʤʝʜʠʯʥʽ ʟʘʜʘʯʽ ʡ ʜʽʾ ʐɯ, ʱʦ ʚʠʨʽhʫʁ ʪʴ 

ʮʽ ʟʘʜʘʯʽ. ɺ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚ ʛʘʣʫʟʽ ʆʇʄ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʪʘʢʠʭ ʫʩʧʽʭʽʚ, 

ʟʦʢʨʝʤʘ, ʚ ʤʝʪʦʜʘʭ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʤʝʪʦʜʘʭ ʦʮʽʥʢʠ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ ʧʦʪʦʯʥʠʭ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ ʡ ʢʦʨʠʩʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫ 

ʨʦʟʨʦʙʮʽ ʧʨʦʟʦʨʠʭ ʪʘ ʚʽʜʪʚʦʨʶʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ. 

Summary 

In healthcare, a large proportion of clinical information is in the form of narrative text, such as 

physical examination, clinical laboratory reports, operative notes and discharge summaries, 

which are unstructured and incomprehensible for the computer program without special methods 
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of text processing. Natural Language Processing addresses these issues as it identifies a series of 

disease-relevant keywords in the clinical notes based on the historical databases that after 

validation enter and enrich the structured data to support clinical decision making. 
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ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʁ ɼʆɺɯɼʅʀʂ  

çyHealthè 
 

ʇʽʜʣʽʩʥʠʡ ʉ.ɯ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 
ɺʩʪʫʧ. ʅʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʤʦʞʫʪʴ ʩʪʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʠʭ ʧʦʜʽʡ: ʚʽʡʥʠ, ʘʚʘʨʽʾ, ʧʦʞʝʞʽ, 

ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ, ʥʘʩʠʣʴʩʪʚʘ ʽ ʪ.ʜ. ɺʠʧʘʜʢʦʚʠʤ ʩʚʽʜʢʦʤ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ ʟ ʣʶʜʠʥʦʶ 

ʤʦʞʝ ʩʪʘʪʠ ʢʦʞʝʥ ʽʟ ʥʘʩ. ɿʘ ʪʘʢʠʭ ʦʙʩʪʘʚʠʥ ʯʘʩ ʞʠʪʪʷ ʣʶʜʠʥʠ ʤʦʞʝ ʥʝʚʧʠʥʥʦ 

ʩʢʦʨʦʯʫʚʘʪʠʩʷ ʪʘ ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʚ ʩʝʢʫʥʜʘʭ. ɺ ʪʘʢʠʭ ʩʠʪʫʘʮʽʷʭ ʰʚʠʜʢʘ ʜʦʧʦʤʦʛʘ ʤʦʞʝ 

ʥʝ ʚʩʪʠʛʥʫʪʠ ʟ ʧʦʨʷʪʫʥʢʦʤ. 

ɿʛʽʜʥʦ ʟ ʩʪʘʪʠʩʪʠʢʠ ʜʦʩʣʽʜʥʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʫ ʛʨʦʤʘʜʷʥ ʉʐɸ ʫ 60% ʥʘʩʝʣʝʥʥʷ ʟʘ ʚʩʝ 

ʞʠʪʪʷ, ʷʢ ʤʽʥʽʤʫʤ ʦʜʥʘ ʧʦʜʽʷ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʨʘʛʽʯʥʠʤʠ ʧʦʜʽʷʤʠ, ʪʘʢʦʞ, ʱʦʥʘʡʤʝʥʰʝ ʪʨʠ 

ʪʨʘʚʤʘʪʠʯʥʽ ʧʦʜʽʾ ʪʨʘʧʣʷʶʪʴʩʷ ʟ ʛʨʦʤʘʜʷʥʘʤʠ ʢʨʘʾʥʠ, ʩʝʨʝʜ ʷʢʠʭ: ʯʦʣʦʚʽʢʠ ï 17%, ʞʽʥʢʠ 

ï 13%. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ "ʛʘʨʷʯʽ ʪʦʯʢʠ" ʥʘ ʥʘʰʽʡ ʟʝʤʣʽ, ʚ ʪʘʢʠʭ ʢʨʘʾʥʘʭ, ʷʢ 

ɯʨʘʢ, ʂʘʤʙʦʜʞʘ, ɸʣʞʠʨ ʽ ʪ.ʜ., ʜʝ ʯʘʩʪʦʪʘ ʪʘʢʠʭ ʧʦʜʽʡ ʜʦʩʷʛʘʻ 92%. ʇʦʜʳʙʥʘ ʩʪʘʪʠʩʪʠʢʘ 

ʧʦ ʋʢʨʘʾʥʠ ʚʽʜʩʫʪʥʷ, ʘʣʝ ʤʦʞʥʘ ʣʠʰʝ ʫʷʚʠʪʠ, ʷʢ ʧʦʜʽʾ "ʤʘʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ" ʪʘʢʽ ʷʢ: 

ʚʽʡʥʘ, ʄʘʡʜʘʥ, ʏʦʨʥʦʙʠʣʴ ʚʧʣʠʥʫʣʠ ʥʘ ʬʽʟʠʯʥʝ ʽ ʧʩʠʭʽʯʥʝ ʟʜʦʨʦʚ'ʷ ʫʢʨʘʾʥʮʽʚ. ɸʣʝ, ʻ 

ʽʥʰʘ ʩʪʘʪʠʩʪʠʢʘ, ʷʢʘ ʢʘʞʝ: ʢʦʞʝʥ ʧ'ʷʪʠʡ ʫʢʨʘʾʥʝʮʴ ʤʦʞʝ ʧʨʘʚʠʣʴʥʦ ʥʘʜʘʪʠ ʧʝʨʰʫ 

ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ, ʧʨʦʪʝ ʮʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʨʦʤʘʜʷʥ, ʷʢʽ ʤʘʶʪʴ ʪʦʡ ʯʠ ʽʥʰʠʡ ʟʚ'ʷʟʦʢ ʟ 

ʤʝʜʠʮʠʥʦʶ, ʪʦʙʪʦ ɼʉʅʉ (ɼʝʨʞʘʚʥʘ ʉʣʫʞʙʘ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ)[1], ʛʨʦʤʘʜʷʥ ʟ 

ʤʝʜʠʯʥʦʶ ʦʩʚʽʪʦʶ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʦʣʽʮʽʾ. ʗʢʱʦ ʚʠʢʣʶʯʠʪʠ ʚʠʱʝʧʝʨʝʣʽʯʝʥʽ ʢʘʪʝʛʦʨʽʾ 

ʛʨʦʤʘʜʷʥ, ʪʦ ʧʦʢʘʟʥʠʢ ʛʨʦʤʘʜʷʥ, ʟʜʘʪʥʠʭ ʥʘʜʘʪʠ ʧʝʨʰʫ ʜʦʧʦʤʦʛʫ ʚ ʢʨʠʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ, 

ʩʪʘʻ ʢʨʠʪʠʯʥʠʤ ï ʦʜʠʥ ʽʟ ʚʽʩʽʤʥʘʜʮʷʪʠ ʞʠʪʝʣʽʚ ʋʢʨʘʾʥʠ. 

ɿʥʘʥʥʷ ʧʨʘʚʠʣ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʤʦʞʝ ʚʨʷʪʫʚʘʪʠ ʞʠʪʪʷ ʩʪʦʨʦʥʥʽʡ 

ʣʶʜʠʥʽ, ʚʘʰʠʤ ʙʣʠʟʴʢʠʤ ʘʙʦ ʥʘʚʽʪʴ ʚʘʤ. 

ʄʝʪʘ. ʈʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʦʢʫ ʜʣʷ Android, ʱʦ ʤʽʩʪʠʪʴ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʧʨʠ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʘʭ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʧʨʦʧʦʥʦʚʘʥʦʾ ʽʜʝʾ. ɼʦʜʘʪʦʢ ï ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʜʦʚʽʜʥʠʢ, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʩʦʨʪʫʻ ʾʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩʥʠʭ 

ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʢʦʨʠʩʪʫʚʘʯ ʚʯʘʩʥʦ ʟʥʘʡʰʦʚ ʧʦʪʨʽʙʥʫ ʡʦʤʫ ʽʥʬʦʨʤʘʮʽʶ 

ʪʘ ʧʨʘʚʠʣʴʥʦ ʚʽʜʨʝʘʛʫʚʘʚ ʥʘ ʥʝʱʘʩʥʠʡ ʚʠʧʘʜʢʫ. ɯʥʪʝʨʬʝʡʩ ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.1. 

ɼʦʩʪʫʧʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʦʜʘʪʢʫ: 

- ʬʫʥʢʮʽʷ ʧʝʨʝʛʣʷʜʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʜʘʥʥʷ ʰʚʠʜʢʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ; 

- ʬʫʥʢʮʽʷ ʩʦʨʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ; 

- ʚʠʢʣʠʢ ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ; 

- ʬʫʥʢʮʽʷ ʩʦʨʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʜʦʧʦʤʦʛʠ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ; 

- ʨʦʙʦʪʘ ʚ offline ʨʝʞʠʤʽ; 

- ʚʣʘʩʥʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤ ʚʣʘʩʥʠʭ ʜʘʥʠʭ. 
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ʈʠʩʫʥʦʢ 1 ï ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʜʦʜʘʪʢʫ "yHealth" 

 

ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʦʜʘʪʢʦʤ ʟʘ ʪʨʴʦʤʘ ʩʮʝʥʘʨʽʷʤʠ: 

1. ʃʦʛʽʥ (ʷʢʱʦ ʚ ʥʘʷʚʥʦʩʪʽ ʻ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ), ʨʝʜʘʛʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʜʘʪʢʫ, ʧʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʣʠʢ 

ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ. 

2. ʈʝʻʩʪʨʘʮʽʷ, ʣʦʛʽʥ, ʨʝʜʘʛʫʚʘʥʥʷ ʚʣʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʜʘʪʢʫ, ʧʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʣʠʢ ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ. 

3. ɺʭʽʜ ʙʝʟ ʨʝʻʩʪʨʘʮʽʾ/ʣʦʛʽʥʫ, ʧʝʨʝʛʣʷʜ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʘʜʘʧʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ 

ʜʦʜʘʪʢʫ, ʚʠʢʣʠʢ ʰʚʠʜʢʦʾ ʜʦʧʦʤʦʛʠ ʙʝʟ ʘʜʘʧʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʜʘʪʢʫ. 

ɿʘʜʘʯʘ ʧʨʦʝʢʪʫ.  ʐʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʬʫʥʢʮʽʦʥʘʣʫ 

ʷʢʠʡ ʘʜʘʧʪʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʽʜ ʚʣʘʩʥʽ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʟʨʫʯʥʠʡ ʚʠʢʣʠʢ ʜʦʧʦʤʦʛʠ ʚ 

ʝʢʩʪʨʝʥʽʡ ʩʠʪʫʘʮʽʾ. 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ. ɺʩʽ ʚʽʢʦʚʽ ʢʘʪʝʛʦʨʽʾ, ʟʦʢʨʝʤʘ ʣʶʜʠ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʚ ʝʢʩʪʨʝʥʫ 

ʩʠʪʫʘʮʽʶ ʪʘ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʝʨʰʽʡ ʤʝʜʠʯʥʽʡ ʜʦʧʦʤʦʟʽ. 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ. ʆʩʥʦʚʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ "yHealth" ʻ "ʇɽʈɺɸʗ ʇʆʄʆʑʔ", 

"ʇʝʨʚʘʷ ʧʦʤʦʱʴ" ʪʘ "ʉʢʦʨʘʷ ʧʦʤʦʱʴ". ɺʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʥʘʷʚʥʦʩʪʽ ʚʣʘʩʥʦʛʦ 

ʢʘʙʽʥʝʪʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʨʦʟʧʦʜʽʣʽ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʦʟʜʽʣʘʤʠ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʚʠʢʣʠʢʫ ʰʚʠʜʢʦʾ 
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ʜʦʧʦʤʦʛʠ ʧʽʜ ʢʨʘʾʥʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʨʫʯʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʘʷʚʥʦʩʪʽ ʧʣʘʪʥʦʛʦ 

ʢʦʥʪʝʥʪʫ. 

ʇʝʨʝʚʘʛʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ ʤʘʻ ʽʥʪʫʾʪʠʚʥʠʡ 

ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ. ɭ ʚʣʘʩʥʠʡ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʟ ʜʦʩʪʫʧʦʤ offline. 

ɸʜʘʧʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʢʣʠʢʫ ʝʢʩʪʨʝʥʠʭ ʩʣʫʞʙ ʧʽʜ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʣʘʪʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʨʝʢʣʘʤʠ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ. Android Studio ï ʽʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʨʦʟʨʦʙʢʠ (IDE) ʜʣʷ ʧʣʘʪʬʦʨʤʠ Android. SQLite ï ʧʦʣʝʛʰʝʥʘ ʨʝʣʷʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. ɺʪʽʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʙʽʙʣʽʦʪʝʢʠ, ʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʙʘʛʘʪʦ ʽʟ ʩʪʘʥʜʘʨʪʫ 

SQL ï 92. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʣʝʛʰʠʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʝʢʩʪʨʝʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʯʘʩʥʦ ʚʠʢʣʠʢʘʪʠ ʰʚʠʜʢʫ ʜʦʧʦʤʦʛʫ ʪʘ ʥʘʚʯʠʪʠ 

ʥʘʜʘʚʘʪʠ ʢʚʘʣʽʬʽʢʦʚʘʥʫ ʧʝʨʰʫ ʜʦʧʦʤʦʛʫ ʧʨʠ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʘʭ, ʜʣʷ ʫʥʠʢʘʥʥʷ 

ʟʘʧʦʜʽʷʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʢʘʣʽʮʪʚ ʧʨʠ ʥʘʜʘʥʥʽ ʜʦʧʦʤʦʛʠ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʧʣʘʥʫʻʪʴʩʷ: ʨʦʟʰʠʨʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʙʘʟʫ, ʜʦʜʘʪʠ ʢʘʨʪʠʥʢʠ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʙʫʜʫʪʴ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʽʾ, ʜʦʜʘʪʠ ʬʫʥʢʮʽʶ ʟʙʦʨʫ 

ʩʪʘʪʠʩʪʠʢʠ, ʜʦʜʘʪʠ ʬʫʥʢʮʽʶ ʧʦʰʫʢʫ. 

Summary. yHealth - is an intelligent guide that contains first aid information and sorts it based 

on the user's own data so that the user can find the information they need and respond correctly 

in the event of an accident. 

Application features: 

- reviewing information on emergency medical care; 

- sorting information based on the user's own data; 

- an ambulance call based on the user's own data; 

- sorted information by category; 

- work offline; 

- own account with custom data setup. 

The future plans are expanding the information base, adding pictures to the information that 

will clearly demonstrate the necessary actions, adding the function of statistics collection, 

adding the search function. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, 2019. URL: 

https://www.dsns.gov.ua/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 26.11.2019). 

https://www.dsns.gov.ua/


ɯʊ-ɯʜʝʷ 2019 

 

30 

 

ʉɽʈɺɯʉʀ ɯ ʊɽʍʅʆʃʆɻɯɰ ɼʃʗ ʂɯɹɽʈɹɽɿʇɽʂʀ 
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ʈʆɿʈʆɹʂɸ ʊɸ ɸʅɸʃɯɿ ɸʉʀʄɽʊʈʀʏʅʀʍ 

ʄɽʊʆɼɯɺ ʐʀʌʈʋɺɸʅʅʗ ɺ ɹʆʊʅɽʊ ʄɽʈɽɾɯ 
 

ʄʽʨʦʰʥʠʯʝʥʢʦ ɯ.ɯ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʂʘʨʜʘʰʫʢ ɺ.ʉ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ɹʦʪʥʝʪ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʜʘʪʦʢ ʘʙʦ ʜʝʢʽʣʴʢʘ ʜʦʜʘʪʢʽʚ ʜʣ ̫ʦʪʨʠʤʘʥʥʷ ʚ̔ʜʜʘʣʝʥʦʛʦ 

ʜʦʩʪʫʧʫ ʘʙʦ ʢʦʥʪʨʦʣʶ ʧʨʠʩʪʨʦʶ, ʪʘ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʙʦʪʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘ 

ʜʘʥʠʡ ʤʦʤʝʥʪ      ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʙʦʪʥʝʪʽʚ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ ʚʠʷʚʠʪʠ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʝʟʘʢʦʥʥʠʭ ʜʽʡ ʚʽʜʥʦʩʥʦ ʣʶʜʝʡ, ʡ ʥʘʥʦʩʷʪʴ ʥʝʡʤʦʚʨ̔ʥʠʭ 

ʟʙʠʪʢʽʚ, ʘʣʝ ʡ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʨʘʱʠʭ ʩʧʨʘʚ, ʷʢ ʪʦ ʢʦʥʪʨʦʣʴ ʜʽʡ ʫ ʚʝʣʠʢʠʭ 

ʢʦʤʧʘʥʽʷʭ, ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. 

ɹʦʪʥʝʪ ʤʝʨʝʞʽ ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟʫ ʯʝʨʝʟ ʟʘʨʘʞʝʥʥʷ ʩʦʪʝʥʴ ʤʽʣʴʡʦʥʽʚ ʢʦʤʧ'ʶʪʝʨʽʚ. ʅʘʨʘʟʽ 

ʙʣʠʟʴʢʦ 60 ʚʽʜʩʦʪʢʽʚ ʫʩʽʭ ʢʦʤʧ'ʶʪʝʨ̔ʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ ʫ ʩʚʽʪʽ, ʻ 

ʟʘʨʘʞʝʥʠʤʠ ʙʦʪʘʤʠ ʪʘ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʟʣʦʚʤʠʩʥʠʢʘʤʠ. ɼʦ ʪʦʛʦ ʞ ʙʦʪʥʝʪ ʤʦʞʝ ʟʘʨʘʞʘʪʠ 

ʥʝ ʪʽʣʴʢʠ ʢʦʤʧôʶʪʝʨʠ ʘʣʝ ʡ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè, ʪʦʙʪʦ ʩʫʯʘʩʥʫ ʧʦʙʫʪʦʚʫ ʪʝʭʥʽʢʫ, 

ʪʝʣʝʚʽʟʦʨʠ, ʢʘʤʝʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʡ ʪ.ʜ., ʪʦʙʪʦ ʚʩʝ, ʱʦ ʤʘʻ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʩʝʩʚʽʪʥʴʦʾ 

ʤʝʨʝʞʽ. 

ɺ ʙʫʜʴ-ʷʢʦʤʫ ʙʦʪʥʝʪʽ, ʷʢʠʡ ʟʙʠʨʘʻ ʪʘ ʚʽʜʧʨʘʚʣʷʻ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʩʝʨʚʝʨ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʟʜʝʙʽʣʴʰʦʛʦ ʩʠʤʝʪʨʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʰʠʬʨʫʚʘʥʥʷ. 

ɸʣʝ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʡ ʘʩʠʤʝʪʨʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʷʢ ̔

ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʽ ʩ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʜʝʰʠʬʨʫʚʘʥʥʷ ʧʨʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ 

ʜʘʥʠʭ. 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝ, ʷʢ ʩʘʤʝ ʘʩʠʤʝʪʨʠʯʥʽ ʘʣʛʦʨʠʪʤʠ 

ʰʠʬʨʫʚʘʥʥʷ ʧʨʘʮʶʶʪʴ ʫ ʙʦʪʥʝʪ ʤʝʨʝʞʘʭ. ɼʦ ʢʽʥʮʷ ʥʝ ʟʨʦʟʫʤʽʣʦ ʫ ʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʩʠʤʝʪʨʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʰʠʬʨʫʚʘʥʥʷ, ʘ ʫ ʷʢʠʭ ʥʽ. 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʽʜ ʯʘʩ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʢʦʤʧôʶʪʝʨ, ʧʽʜ ʯʘʩ ʰʠʬʨʫʚʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʚ ʙʦʪʥʝʪ 

ʤʝʨʝʞʽ. ʇʦʰʫʢ ʟʘʣʝʞʥʦʩʪʝʡ ʰʚʠʜʢʦʩʪʽ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʇʂ ʧʽʜ ʯʘʩ 

ʰʠʬʨʫʚʘʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʣʛʦʨʠʪʤʫ ʰʠʬʨʫʚʘʥʥʷ, ʦʙʩʷʛʫ ʜʘʥʠʭ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʇʂ, ʥʘ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

ҍ ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʚʠʜʽʚ ʙʦʪʥʝʪ ʤʝʨʝʞ; 

ҍ ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʘʣʛʦʨʠʪʤʽʚ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ; 

ҍ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʙʦʪʥʝʪ ʧʨʦʛʨʘʤ; 

ҍ ʚʠʟʥʘʯʝʥʦ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʦʟʨʦʙʮʽ; 
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ҍ ʨʦʟʨʦʙʣʝʥʦ ʙʦʪʥʝʪ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʟʙʠʨʘʻ ʜʝʷʢʽ ʜʘʥʽ ʟ ʟʘʨʘʞʝʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ, 

ʰʠʬʨʫʻ ʾʭ, ʪʘ ʚʽʜʧʨʘʚʣʷʻ ʟʘʰʠʬʨʦʚʘʥʽ ʜʘʥʽ, ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʪʨʘʯʝʥʠʡ ʯʘʩ ʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʇʂ ʧʽʜ ʯʘʩ ʰʠʬʨʫʚʘʥʥʷ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʨʦʟʨʦʙʣʝʥʦʾ ʙʦʪʥʝʪ ʧʨʦʛʨʘʤʠ ï ʢʣʽʻʥʪ-ʩʝʨʚʝʨ. ʂʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʦʶ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʙ-ʩʪʦʨʽʥʢʠ. ɺʩʽ ʬʫʥʢʮʽʾ ʚʠʥʝʩʝʥʽ ʚ ʦʢʨʝʤʽ ʢʣʘʩʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʤʽʥʶʚʘʪʠ ʥʝ ʪʦʨʢʘʶʯʠʩʴ ʽʥʰʠʭ. ɼʘʥʽ, ʷʢʽ ʟʙʠʨʘʶʪʴʩʷ ʢʣʽʻʥʪʩʴʢʦʶ ʯʘʩʪʠʥʦʶ 

ʧʨʦʛʨʘʤʠ, ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʦʙʨʘʥʠʡ ʧʦʰʪʦʚʠʡ ʷʱʠʢ. 

ɼʣʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʩɹ̫ ʘʣʛʦʨʠʪʤʠ: RSA, ElGamal ʪʘ NTRUEncrypt. 

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʝʢʪʫ, ʘ ʩʘʤʝ ʨʦʟʨʦʙʠʪʠ 

ʙʦʪʥʝʪ ʤʝʨʝʞʫ ʟ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʽʜʜʘʣʝʥʦʛʦ ʢʝʨʫʚʘʥʥ̫, 

ʪʘ ʦʪʨʠʤʘʥʥʷ ʫʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʟʘʨʘʞʝʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ, ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʙʦʪʥʝʪʫ, ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C# 8.0 ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ Visual Studio Community 2019. ɼʣʷ 

ʢʝʨʫʚʘʥʥʷ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚʝʙ-ʩʪʦʨʽʥʢʘ, ʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʩʠʣʘʪʠ ʧʦʰʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ. 

 

ɺʠʩʥʦʚʢʠ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 ̔ ʚʠʜʽʚ ʙʦʪʥʝʪ ʤʝʨʝʞ ʪʘ ʚʠʜʽʚ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʚʩʷ ʥʘ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʦʟʨʦʙʢʠ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʙʦʪʥʝʪ ʧʨʦʛʨʘʤʠ, ʷʢʘ ʟʙʠʨʘʻ 

ʜʘʥʽ ʟ ʟʘʨʘʞʝʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ, ʰʠʬʨʫʻ ʾʭ, ʪʘ ʦʪʨʠʤʫʻ ʜʘʥʽ ʧʨʦ ʯʘʩ ʠhʬʨʫʚʘʥʥʷ ʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ.  

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦʜʘʪʢʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʥʰʽ ʘʣʛʦʨʠʪʤʠ 

ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʪʘ ʚʧʨʦʚʘʜʞʝʥʘ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʧʨʦʚʝʜʝʥ ̔

ʪʝʩʪʠ ʥʘ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧôʶʪʝʨʽʚ. 
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ɿɸɹɽɿʇɽʏɽʅʅʗ ɹɽɿʇɽʂʀ ɼɸʅʀʍ ʋ 

ʍʄɸʈʅʀʍ ʉɽʈɽɼʆɺʀʑɸʍ 
 

ʎʠʛʘʥʦʢ ʖ.ʉ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï  ʂʘʨʜʘʰʫʢ ɺ.ʉ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʭʤʘʨʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽ ʾʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ 

ʩʝʛʤʝʥʪʽ ʫ ʩʧʦʞʠʚʘʯʽʚ ʚʠʥʠʢʘʻ ʥʠʟʢʘ ʧʝʨʝʰʢʦʜ, ʱʦ ʥʘʩʘʤʧʝʨʝʜ ʚʢʣʶʯʘʻ ʧʨʦʙʣʝʤʠ 

ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʙʝʟʧʝʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʭʤʘʨʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ 

ʩʧʝʮʠʬʽʯʥʽ ʧʨʦʙʣʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʯʝʨʝʟ ʚʽʨʪʫʘʣʽʟʘʮʽʶ ʭʤʘʨ ʪʘ ʭʘʨʘʢʪʝʨ 

ʩʚʦʻʾ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ ʧʨʠʨʦʜʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʚʘʞʘʪʠ ʥʘ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʠ 

ʨʽʟʥʠʭ ʭʤʘʨʥʠʭ ʩʣʫʞʙ. ɿʘʟʚʠʯʘʡ ʽʩʥʫʻ ʪʨʠ ʤʦʜʝʣʽ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ: ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥ̫ ʷʢ ʧʦʩʣʫʛʘ (SaaS), ʧʣʘʪʬʦʨʤʘ ʷʢ ʧʦʩʣʫʛʘ (PaaS) ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ 

ʧʦʩʣʫʛʘ (IaaS). ʂʦʞʥʘ ʤʦʜʝʣʴ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ ʾʭ 

ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦʙ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʫ ʤʦʜʝʣʴ ʜʣʷ ʩʚʦʻʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʦʨʽʻʥʪʦʚʘʥʘ ʙʝʟʧʝʢʘ (ʆɹɯ) - ʮʝ ʥʦʚʠʡ ʧʽʜʭʽʜ, ʱʦ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʥʘʜʘʥʥʷ ʧʦʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʝʟʧʝʢʠ ʚʣʘʩʥʠʢʘʤ ʜʘʥʠʭ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʮʝ 

ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʘʥʠʭ ʫ ʭʤʘʨʽ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʢʦʥʮʝʧʮʽʡ ʽ ʜʦʩʷʛʥʝʥʴ ʚ ʦʙʣʘʩʪʽ ʽʥʬʦʨʤʘʮ̔ ʡʥʦ-

ʦʨʽʻʥʪʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʦʩʥʦʚ ʧʽʜʭʦʜʫ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʫ ʭʤʘʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʧʨʦʧʦʥʦʚʘʥʦʾ ʽʜʝʾ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʘʥʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʽ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʱʦ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʧʦʪʨʝʙʦʶ ʢʣʽʻʥʪʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ ʚ 

ʧʫʙʣʽʯʥʠʭ ʭʤʘʨʘʭ. ɺʽʜʦʤʽ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʙʝʟʧʝʢʠ ʥʘ 

ʨʽʚʥʽ ʜʦʜʘʪʢʽʚ, ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʘʙʦ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʨʽʚʥ̔. ʊʘʢʽ 

ʨʽhʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʦʧʦʥʫʶʪʴ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦʭʦʜʷʪʴ ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ. 

ʂʦʞʥʘ ʭʤʘʨʥʘ ʤʦʜʝʣʴ ʧʨʦʧʦʥʫʻ ʢʦʥʢʨʝʪʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ɯʩʥʫʻ ʪʨʠ ʨʽʚʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʝʟʧʝʢʠ ʜʘʥʠʭ: ʨ̔ʚʝʥʴ ʩʝʨʚʽʩʫ ʧʨʦʚʘʡʜʝʨʽʚ, ʜʝ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʢʘ ʪʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜʪʨʠʤʢʘ ʭʤʘʨʥʠʭ ʧʨʦʚʘʡʜʝʨʽʚ; ʨʽʚʝʥʴ 

ʜʦʚʽʨʝʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʜʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʢʘ ʪʘ ʦʨʛʘʥʽʟʘʪʦʨʦʤ ʚʠʩʪʫʧʘʻ ʪʨʝʪʷ 

ʩʪʦʨʦʥʘ; ʨʽʚʝʥʴ ʜʘʥʠʭ, ʥʘ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʙʝʟʧʝʢʘ ʪʘ ʦʨʛʘʥʽʟʘʪʦʨʘʤʠ ʚʠʩʪʫʧʘʶʪʴ 

ʚʣʘʩʥʠʢʠ ʜʘʥʠʭ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ, ʚʩʽ ʮʽ ʪʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʝʟʧʝʢʠ ʚ ʧʨʦʝʢʪʽ 

ʽʥʪʝʛʨʦʚʘʥʽ ʡ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʤʦʜʝʣʽ ʭʤʘʨʠ. ʇʨʦʪʝ, ʟʘʣʝʞʥʽʩʪʴ ʦʜʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʚʽʜ 

ʽʥʰʦʛʦ ʨʽʚʥʷ, ʟʚʝʜʝʥʘ ʜʦ ʤʽʥʽʤʫʤʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʬʫʥʢʮ̔ʾ ʙʝʟʧʝʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʥʘ ʨʽʚʥʽ ʆɹɯ ʥʝ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʽʥʰʽ ʨʽʚʥʽ ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ, ʨʽʚʝʥʴ ʛʽʧʝʨʚʽʟʦʨʘ ʪʘ 

ʘʧʘʨʘʪʥʠʡ ʨʽʚʝʥʴ, ʪʘʢ ʷʢ ʮʽ ʜʚʘ ʨʽʚʥʽ ʚ ʧʫʙʣʽʯʥʽʡ ʭʤʘʨʽ, ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 

ʧʨʦʚʘʡʜʝʨʘ ʭʤʘʨʠ ʚ ʙʫʜ-ɹʷʢʽʡ ʤʦʜʝʣʽ. ʂʨʽʤ ʪʦʛʦ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 
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ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʨʽʚʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʚʣʘʩʥʠʢʦʤ 

ʜʘʥʠʭ, ʪʘʢ ʷʢ ʜʘʥʽ ʚ ʭʤʘʨʽ ʥʘʣʝʞʘʪʴ ʚʣʘʩʥʠʢʫ ʜʘʥʠʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʦʜʝʣʽ ʭʤʘʨʠ. 

ʋ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʽʨʪʫʘʣʥɹʠʭ 

ʩʭʦʚʠʱʘʭ ʧʨʦʚʘʡʜʝʨʽʚ ʭʤʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺ ʧʫʙʣʽʯʥʠʭ SaaS ʪʘ DaaS ʤʦʜʝʣʷʭ 

ʢʦʨʠʩʪʫʚʘʯʽ ʚʦʣʦʜʽʶʪʴ ʣʠʰʝ ʜʘʥʠʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʙʝʨʽʛʘʥʥʽ. ɺʩʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʣʫʯʝʥʝ ʜʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʚʣʘʩʥʦʩʪ̔  ʩʝʨʚʽʩ-ʧʨʦʚʘʡʜʝʨʽʚ. ɺ ʽʥʰʠʭ ʤʦʜʝʣʷʭ, ʪʘʢʠʭ ʷʢ ʧʫʙʣʽʯʥʽ IaaS  ̔PaaS ʤʦʜʝʣʽ, 

ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ 

ʜʦʩʪʫʧʫ ʜʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʤʘʻ. 

ʋ ʧʨʦʝʢʪʽ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʢʨʠʪʝʨʽʾ ʱʦʜʦ ʜʘʥʠʭ: ʜʘʥ̔ ʻ ʟʘʭʠʱʝʥʠʤ ʥʘʙʦʨʦʤ, ʦʪʞʝ, 

ʚʠʤʦʛʠ ʪʘ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ ʢʦʞʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʥʘʜʘʶʪʴʩʷ ʟʩʝʨʝʜʠʥʠ ʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʫʩʪʘʥʦʚʦʢ ʧʦʟʘ ʥʘʙʦʨʦʤ ʜʘʥʠʭ, ʢʨʽʤ ʜʝʷʢʠʭ ʙʘʟʦʚʠʭ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; ʟʘʭʠʩʪ 

ʜʘʥʠʭ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʚʘʡʜʝʨʘ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʘʙʦ ʜʦʚʽʨʝʥʦʾ ʪʨʝʪʴʦʾ ʩʪʦʨʦʥʠ; 

ʪʽʣʴʢʠ ʚʣʘʩʥʠʢ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʪʚʦʨʝʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʚʠʤʦʛʘʤʠ ʽ ʬʫʥʢʮʽʷʤʠ 

ʙʝʟʧʝʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʟ ʤʦʤʝʥʪʫ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʜʦ ʢʽʥʮʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʥʘʙʦʨʫ ʜʘʥʠʭ; ʚʩʽ ʦʧʝʨʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʟʘʭʠʱʝʥʠʭ ʜʘʥʠʭ, ʚʩʪʘʥʦʚʣʝʥʽ 

ʘʚʪʦʨʠʟʦʚʘʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʽ ʧʨʠʤʫʩʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʜʣʷ ʜʘʥʠʭ 

ʚʠʢʦʥʫʶʪʴʩʷ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. 

ɼʘʥʝ ʨʽʰʝʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʝʨʝʣʽʢʫ ʙʘʞʘʥʠʭ ʚʠʤʦʛ ʜʦ 

ʜʦʜʘʪʢʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ: ʟʘʰʠʬʨʦʚʘʥʽ ʪʘ ʜʦʩʪʫʧʥʽ ʣʠʰʝ ʜʣʷ 

ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ; ʜʦʩʪʫʧʥʽ ʜʣʷ ʧʦʰʫʢʫ ʙʝʟ ʟʘʛʨʦʟʠ ʜʣʷ ʾʭ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ; 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʘʤʦʟʘʭʠʩʪʫ ʪʘ ʥʝʦʙʭʽʜʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʙʝʟʧʝʢʠ. 

ʇʘʨʘʤʝʪʨʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʧʨʠʭʦʚʘʥʽ ʚʽʜ ʧʨʦʚʘʡʜʝʨʽʚ ʭʤʘʨʥʠʭ ʩʝʨʚʝʨʽʚ ʪʘ ʽʥʰʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʦʚʘʡʜʝʨ ʩʝʨʚʝʨʫ ʥʝ ʟʥʘʻ ʢʽʣʴʢʽʩʪʴ ʘʙʦ ʦʩʦʙʠʩʪʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ 

ʘʚʪʦʨʠʟʦʚʘʥʽ ʪʘ ʤʘʶʪʴ ʧʨʘʚʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʽ ʦʙôʻʢʪʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʧʦʩʣʫʛ, ʥʝ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʘʙʦ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʘʥʽ ʚʽʜ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʱʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʜʘʥʠʭ. ɼʘʥʽ ʤʽʩʪʷʪʴ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʾʭ 

ʮʽʣʽʩʥʦʩʪʽ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ. ɺʟʘʻʤʦʜʽʷ ʤʽʞ 

ʚʣʘʩʥʠʢʘʤʠ ʪʘ ʘʚʪʦʨʠʟʦʚʘʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ, ʦʩʦʙʣʠʚʦ ʱʦʜʦ 

ʢʣʶʯʦʚʠʭ ʮʽʣʝʡ ʫʧʨʘʚʣʽʥʥʷ. 

ʎʽ ʚʠʤʦʛʠ ʚʠʟʥʘʯʝʥʽ ʥʘʙʦʨʦʤ ʤʦʜʫʣʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʪʦʯʥʦ ʦʧʠʩʘʥʠʡ ʧʨʠʥʘʡʤʥʽ ʦʜʥʽʻʶ ʽʟ 

ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʚʠʤʦʛ. ɺʩʽ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʬʫʥʢʮʽʡ ʙʝʟʧʝʢʠ 

ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʬʘʡʣʫ ʜʘʥʠʭ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʻ ʬʘʡʣ ʟ ʥʘʟʚʦʶ ʆɹɯ-ʬʘʡʣ (ʆɹɯ ï 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʙʝʟʧʝʢʫ ʽʥʬʦʨʤʘʮʽʾ). ʌʫʥʢʮʽʾ ʙʝʟʧʝʢʠ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʟʘʭʠʩʪ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʧʝʨʝʚʽʨʢʫ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʢʦʥʮʝʧʮʽʷ 

ʩʝʨʚʽʩʫ ʦʨʽʥ̒ʪʦʚʘʥʦʛʦ ʥʘ ʙʝʟʧʝʢʫ ʽʥʬʦʨʤʘʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʝʪʘʧʽ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʨʽʰʝʥʥʷ ʟʜʘʪʥʝ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʢʦʥʪʨʦʣʴ 

ʜʦʩʪʫʧʫ ʪʘ ʮʽʣʽʩʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ɼʘʥʽ ʩʧʦʯʘʪʢʫ ʩʝʛʤʝʥʪʫʶʪʴʩʷ ʽ ʢʦʞʝʥ ʩʝʛʤʝʥʪ 

ʰʠʬʨʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʁ  ʩʪʘʪʠʯʥʠʭ ʩʠʤʝʪʨʠʯʥʠʭ ʥʘʙʦʨʽʚ ʢʣʶʯʽʚ, ʘ ʧʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʠʤʝʪʨʠʯʥʦʛʦ ʢʣʶʯʘ ʚ ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʉʪʘʪʠʯʥʠʡ ʢʣʶʯ 

ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ AES (Advanced Encryption Standard). ʅʘʩʪʫʧʥʠʡ 

ʩʠʤʝʪʨʠʯʥʠʡ ʢʣʶʯ ʨʦʟʨʦʙʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ECDH (Elliptic curve Diffieï
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Hellman). ʎʝ ʧʨʦʮʝʩ ʜʠʥʘʤʽʯʥʦ ʛʝʥʝʨʫʻ ʢʣʶʯ, ʪʦʤʫ ʥʝ ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʟʙʝʨʽʛʘʪʠ ʢʣʶʯ. 

ʂʦʞʥʦʛʦ ʨʘʟʫ ʮʝʡ ʢʣʶʯ ʚʠʚʦʜʠʪʴʩʷ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ.  

ɺʣʘʩʥʠʢ ʜʘʥʠʭ ʟʘʟʚʠʯʘʡ ʻ ʥʘʡʢʨʘʱʠʤ ʩʫʙôʻʢʪʦʤ ʜʣʷ ʦʮʽʥʢʠ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʩʚʦʾʭ ʚʣʘʩʥʠʭ 

ʜʘʥʠʭ. ʆʪʞʝ, ʜʘʥʽ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʚʣʘʩʥʠʢʘ ʜʘʥʠʭ ʪʘ ʚʠʤʦʛ ʜʦ ʙʝʟʧʝʢʠ. 

ʋ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʨʠʧʪʦʩʠʩʪʝʤʫ ʟ ʧʫʙʣʽʯʥʠʤ 

ʢʣʶʯʝʤ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʟʘʭʠʱʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʩʝʨʝʜ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʘʥʽ (ʪʝʢʩʪ, ʘʫʜʽʦ, 

ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʚʽʜʝʦ) ʟʘʭʠʱʝʥʽ ʩʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʰʠʬʨʫʚʘʥʥʷ, ʜʝ ʷʢ ʩʝʢʨʝʪʥʠʡ 

ʢʣʶʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʂs. ɼʣʷ ʧʦʰʠʨʝʥʥʷ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʜʣʷ ʘʚʪʦʨʠʟʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʡʦʛʦ ʟʘʰʠʬʨʦʚʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʧʫʙʣʽʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ 

ʚʽʜʢʨʠʪʦʛʦ ʢʣʶʯʘ ʢʦʨʠʩʪʫʚʘʯʘ. ʐʠʬʨʫʚʘʥʥʷ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʥʘʯʝʥʥʷ Cr, ʷʢʝ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪ ʩʝʨʚʝʨʘ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʨʦʙʠʪʴ ʟʘʧʠʪ 

ʱʦʜʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ. ʃʠʰʝ ʘʚʪʦʨʠʟʦʚʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ 

ʧʨʠʚʘʪʥʠʡ ʢʣʶʯ, ʤʦʞʫʪʴ ʨʦʟʰʠʬʨʫʚʘʪʠ ʰʠʬʨʦʪʝʢʩʪ Cr ʪʘ Kr ʜʣʷ ʦʪʨʠʤʘʥʥʷ Cr, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʫ r. ʇʘʨʘʤʝʪʨʠ Cr ʪʘ Ks ʟʯʝʧʣʝʥʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ Cr||Ks ʪʘ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʻʜʠʥʝ ʟʥʘʯʝʥʥʷ. ʎʝ ʟʥʘʯʝʥʥʷ ʰʠʬʨʫ̒ ʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʙʣʽʯʥʦʛʦ 

ʢʣʶʯʘ Ek pubi ʢʦʞʥʦʛʦ ʘʚʪʦʨʠʟʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ui, ʚ ʨʝʟʫʣʴʪʘʪʽ ʰʠʬʨʦʪʝʢʩʪ (Ek pubi (Cr 

|| Ks)) ʜʣʷ ʮʴʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ui, ʜʝ i=1, 2, 3, é , k, ʪʘ k - ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʨʠʟʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʫ r. 

ʑʦʙ ʟʘʩʪʦʩʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ, ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ u1, u2, ..., uk, ʢʦʞʝʥ 

ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʧʦʚôʷʟʘʥʠʡ ʟ ʫʥʽʢʘʣʴʥʠʤ ʚʽʜʥʦʩʥʠʤ ʧʨʦʩʪʠʤ ʯʠʩʣʦʤ ni = n1, 

n2, ..., nk, ʜʝ k - ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʩʽ niΫΞΰΞḗΞϩΞḗΞϫΫΞᶔΞᵳᶖᵵᵾᵿᶂᵾᶖΞ

ᶀᶁᵿᶂᶃᶖΞᶈᵹᶂᵼᵱέ 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʨʽʰʝʥʥʽ, ʚʣʘʩʥʠʢ ʜʘʥʠʭ ʧʦʚʠʥʝʥ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʥʽʢʘʣʴʥʠʡ ʩʠʤʝʪʨʠʯʥʠʡ ʢʣʶʯ KS, ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʬʘʡʣʫ 

ʧʝʨʝʜ ʚʽʜʧʨʘʚʢʦʶ ʡʦʛʦ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʚ ʭʤʘʨʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʩʽ ʚʠʤʦʛʠ 

ʜʦ ʙʝʟʧʝʢʠ ʧʨʠʢʨʽʧʣʝʥ̔ ʜʦ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ, ʦʪʞʝ, ʢʦʞʝʥ ʩʠʤʝʪʨʠʯʥʠʡ ʢʣʶʯ 

ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ ʡʦʛʦ ʬʘʡʣʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ 

ʪʘ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʶʯʘ ʚ ʦʜʥʦʤʫ ʤʝʭʘʥʽʟʤʽ. 

ʇʝʨʝʜ ʩʪʚʦʨʝʥʥʷʤ ʆɹɯ-ʬʘʡʣʫ ʻ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ:  ʰʠʬʨʫʚʘʥʥʷ ʚʠʭ̔ʜʥʦʛʦ ʚʤʽʩʪʫ 

ʬʘʡʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ; ʩʪʚʦʨʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʦʨʝʤʠ ʧʨʦ ʟʘʣʠʰʢʠ ʟʥʘʯʝʥʥʷ Xr; ʛʝʥʝʨʫʚʘʥʥʷ ʩʝʢʨʝʪʥʠʭ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʜʣʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʰʫʢʫ; ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʚʽʨʦʢ ʮʽʣʽʩʪʥʦʩʪʽ ʪʘ ʘʫʪʝʥʪʠʯʥʦʩʪʽ ʜʣʷ 

ʟʘʰʠʬʨʦʚʘʥʦʛʦ ʚʠʭ̔ʜʥʦʛʦ ʬʘʡʣʫ ʜʘʥʠʭ. 

ʇʝʨʝʚʘʛʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ʋ ʜʘʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʬʘʡʣʠ ʟʘʰʠʬʨʦʚʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ AES, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʛʨʘʤʦʶ AES Crypt ʟ ʚʽʜʢʨʠʪʠʤ 

ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʜʣʷ ʧʣʘʪʬʦʨʤ Windows ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 256-ʙʽʪʥʦʾ ʜʦʚʞʠʥʠ ʢʣʶʯʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʢʨʠʧʪʦʩʪʽʡʢʽʩʪʴ ʜʣʷ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʈʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʨʦʟʧʦʜʽʣʫ ʜʚʦʭ ʩʧʽʣʴʥʠʭ ʩʝʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʡʣʫ ʩʝʨʝʜ ʘʚʪʦʨʠʟʦʚʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ; ʩʠʤʝʪʨʠʯʥʠʡ ʢʣʶʯ Ks, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʧʝʚʥʦʛʦ 

ʬʘʡʣʫ ʽ ʩʝʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʉr, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ 

ʧʦʣʽʪʠʢ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʣʷ ʮʴʦʛʦ ʧʝʚʥʦʛʦ ʬʘʡʣʫ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 
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ʨʽʰʝʥʥʷ ʚʠʭʽʜʥʽ ʢʦʜʠ ʤʦʜʠʬʽʢʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʙʽʙʣʽʦʪʝʢʠ ʢʣʘʩʽʚ 

System.Numerics.BigInteger ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʮʽʣʠʭ ʯʠʩʝʣ ʙʽʣʴʰʝ 64 ʙʽʪʽʚ, ʢʣʘʩʠʬʽʢʦʚʘʥʠʭ 

ʥʘ C# ʷʢ Biglntegers. ʆʪʞʝ, ʨʝʟʫʣʴʪʫʶʯʘ ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʦʙʨʦʙʣʷʪʠ ʮʽʣʽ ʯʠʩʣʘ ʜʦʚʞʠʥʦʶ 

ʧʦʥʘʜ 64 ʙʽʪʠ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʩʫʯʘʩʥʠʤ ʧʨʦʮʝʩʦʨʘʤ ʪʘ ʦʧʝʨʘʮʽʡʥʠʤ ʩʠʩʪʝʤʘʤ. 

ɺʠʩʥʦʚʢʠ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʭʤʘʨʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʥʘ ʨʽʚʥʽ ʜʘʥʠʭ ʟ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʚʜʷʢʠ ʝʬʝʢʪʠʚʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʱʦ 

ʜʘʻ ʟʤʦʛʫ ʥʝ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʧʨʦʚʘʡʜʝʨʘ ʧʦʩʣʫʛ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʫ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʯʽʪʢʫ ʽ ʰʠʨh ʫ 

ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʆɹɯ-ʧʽʜʭʦʜʫ ʜʦ ʭʤʘʨʥʦʾ ʤʦʜʝʣʽ ʟ ʪʨʴʦʤʘ 

ʦʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʚʩʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ ʽ ʚʠʤʦʛʠ ʥʘʜʘʶʪʴʩʷ ʟ ʩʘʤʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ; 

ʚʣʘʩʥʠʢ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʢʦʥʬʽʛʫʨʘʮʽʶ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛ ʜʘʥʠʭ ʪʘ ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʝʟʧʝʢʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʜʘʥʠʭ; ʙʝʟʧʝʢʘ ʽ ʧʨʠʚʘʪʥʽʩʪʴ 

ʜʘʥʠʭ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ, ʥʝ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʨʦʚʘʡʜʝʨʽʚ 

ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʘʙʦ ʜʦʚʽʨʝʥʠʭ ʪʨʝʪʽʭ ʦʩʽʙ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠ ʘɦ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʥʝ 

ʧʦʪʨʝʙʫʻ ʧʦʪʫʞʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʢʣʘʜʥʦʾ ʽ ʜʠʥʘʤʽʯʥʦʾ 

ʧʨʠʨʦʜʠ ʭʤʘʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʘʢʪʠʯʥʦ 

ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʬʘʡʣʫ ʜʘʥʠʭ ʟ ʧʦʤ̔ ʨʥʠʤʠ ʥʘʢʣʘʜʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʚʣʘʩʥʠʢʫ ʜʘʥʠʭ ʛʥʫʯʢʦ 

ʚʠʙʠʨʘʪʠ ʘʣʛʦʨʠʪʤʠ ʰʠʬʨʫʚʘʥʥʷ ʽ ʭʝʰʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʥʝʦʙʭʽʜʥʠʭ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ 

ʙʝʟʧʝʢʠ ʽ ʜʦʜʘʪʢʽʚ. 

Summary. The paper considers an information-oriented approach to data security in a cloud 

environment. Conducted research on traditional methods of security in a cloud environment, 

research on existing concepts focused on information security, defining the characteristics and 

criteria of the approach for maximum efficiency. Conceptual bases of information-oriented 

approach of data security in the cloud environment are developed. 
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ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɼʝʨʢʘʯ ʄ.ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ.  

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʾ ʪʝʭʥʽʢʠ ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙʣʘʩʪʝʡ: ʤʝʜʠʮʠʥʘ - ʛʣʶʢʦʤʝʪʨʠ, ʽʥʩʫʣʽʥʦʚʽ ʧʦʤʧʠ, 

ʤʦʥʽʪʦʨʠ ʪʠʩʢʫ / ʧʫʣʴʩʫ / ʢʨʦʚʽ, ʚʠʤʽʨʶʚʘʯʽ ʭʦʣʝʩʪʝʨʠʥʫ; ʣʽʯʠʣʴʥʠʢʠ ʛʘʟʫ, ʪʠʩʢʫ, ʚʦʜʠ, 

ʪʝʤʧʝʨʘʪʫʨʠ; ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ - ʤʫʣʴʪʠʤʝʪʨʠ, RLC-ʤʝʪʨʠ; ʩʠʛʥʘʣʽʟʘʮʽʷ - 

ʮʝʥʪʨʘʣʴʥʽ ʤʦʜʫʣ̔ , ʜʘʪʯʠʢʠ ʟʘʜʠʤʣʝʥʥʷ / ʨʫʭʫ / ʚʽʜʢʨʠʪʪʷ, ʝʣʝʢʪʨʦʥʥʽ ʢʣʘʧʘʥʠ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʝʣʝʢʪʨʦʥʥʽ ʟʘʤʢʠ, ʨʘʜʽʦʙʨʝʣʦʢʠ ʩʠʛʥʘʣʽʟʘʮʽʾ; ʧʨʦʤʠʩʣʦʚʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

- ʧʨʦʚʽʜʥʽ ʪʘ ʙʝʟʧʨʦʚʽʜʥʽ ʜʘʪʯʠʢʠ, ʧʨʠʚʦʜʠ, ʜʨʘʡʚʝʨʠ ʽ ʢʦʥʪʨʦʣʝʨʠ ʚʠʢʦʥʘʚʯʠʭ 

ʤʝʭʘʥʽʟʤʽʚ; ʨʘʜʽʦʢʝʨʦʚʘʥʽ ʤʦʜʝʣ ̔ʪʘ ʙʝʟʜʨʦʪʦʚʽ ʪʝʣʝʬʦʥʠ, ʜʞʦʡʩʪʠʢʠ ʪʘ ʤʘʥʽʧʫʣʷʪʦʨʠ, 

ʛʦʜʠʥʥʠʢʠ ʪʘ ʜʟʚʽʥʢʠ, ʽʛʨʘʰʢʠ ʪʘ ʽʥʰʽ. ʅʘʨʷʜʫ ʟ ʮʠʤ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʧʨʠʢʣʘʜʦʤ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʦʟʨʦʙʢʫ ʤʦʙʽʣʴʥʠʭ ʨʦʙʦʪʽʚ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ ʻ ʦʨʽʻʥʪʫʚʘʥʥʷ ʚ 

ʧʨʦʩʪʦʨʽ. 

 

ʄʝʪʘ ï ʨʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʦʛʦ ʨʦʙʦʪʘ, ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʷʢʦʛʦ ʨʝʛʫʣʶʻʪʴʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤ 

ʜʘʪʯʠʢʦʤ. 

 

ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ.  

ʄʦʙʽʣʴʥʠʡ ʨʦʙʦʪ - ʘʚʪʦʤʘʪʠʯʥʘ ʤʘʰʠʥʘ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʨʫʭʦʤʦʛʦ ʰʘʩʽ ʟ 

ʢʝʨʦʚʘʥʠʤʠ ʧʨʠʚʦʜʘʤʠ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʤʦʙʽʣʴʥʠʤʠ ʨʦʙʦʪʘʤʠ ʻ ʯʦʪʠʨʠʢʦʣʽʩʥʽ 

ʨʦʙʦʪʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʤʽʩʪʦʚʥʦʾ ʧʦʚʝʜʽʥʢʠ ʽ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʚʦʾʭ "ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ" ʤʦʞʣʠʚʦʩʪʝʡ, ʨʦʙʦʪ ʦʩʥʘʱʝʥʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ 

ʜʘʪʯʠʢʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʠʡʤʘʪʠ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʥʴʦʤʫ. 

ʄʦʙʽʣʴʥʠʡ ʨʦʙʦʪ ʤʦʞʝ ʨʫʭʘʪʠʩʷ ʚʧʝʨʝʜ-ʥʘʟʘʜ ʽ ʧʦʚʝʨʪʘʪʠ; ʥʘʜʘʣʽ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʘʚʪʦʥʦʤʥʠʡ ʨʝʞʠʤ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙ'ʾʟʜʫ ʧʝʨʝʰʢʦʜ; ʪʘʢʦʞ ʻ ʧʨʦʩʪʠʤ ʜʣʷ 

ʟʙʠʨʘʥʥʷ ʽ ʨʦʟʙʠʨʘʥʥʷ (ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʤʦʜʠʬʽʢʘʮʽʡ). 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʦʙʽʣʴʥʦʛʦ ʨʦʙʦʪʘ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

1. ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ ʟ ʩʽʤʝʡʩʪʚʘ 32-ʙʽʪʦʚʽʭ  ʚʠʨʦʙʥʠʮʪʚʘ STMicroelectronics. 

ʂʦʤʧʘʥʽʷ STMicroelectronics ʻ ʥʘʡʙʽʣʴʰʠʤ ʚʠʨʦʙʥʠʢʦʤ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʚ ʩʚʽʪʽ, ʧʨʠ 

ʮʴʦʤʫ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʧʨʠʧʘʜʘʻ ʥʘ ʩʽʤʝʡʩʪʚʘ STM32. ʇʦʧʫʣʷʨʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ STM32 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʝʟʥʠʤ ʚʠʙʦʨʦʤ ʤʦʜʝʣʝʡ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ 

ʥʦʤʝʥʢʣʘʪʫʨʽ STM32 ʥʘʣʽʯʫʻʪʴʩʷ ʙʽʣʴʰʝ ʩʝʤʠ ʩʦʪʝʥʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, ʽ ʢʦʞʝʥ ʽʥʞʝʥʝʨ 

ʟʤʦʞʝ ʧʽʜʽʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʢʦʞʥʦʾ ʧʨʦʛʨʘʤʠ, ʚʠʭʦʜʷʯʠ 

ʟ ʚʠʤʦʛ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ / ʨʽʚʥ̫ ʽʥʪʝʛʨʘʮʽʾ / ʩʧʦʞʠʚʘʥʥʷ / ʚʘʨʪʦʩʪʽ. 

2. ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʘʪʯʠʢ ʚʽʜʩʪʘʥʽ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʫ HC-SR04. 

ɼʘʪʯʠʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʭʚʠʣʽ, ʚʠʤʽʨʶʻ ʚʽʜʩʪʘʥʴ ʜʦ ʦʙ'ʻʢʪʫ ʘʙʦ ʧʨʦʩʪʦ 

ʚʠʷʚʣʷʻ ʧʝʨʝʰʢʦʜʫ ʥʘ ʰʣʷʭʫ ʨʫʭʫ ʢʦʥʩʪʨʫʢʮʽʾ. ʅʘ ʧʣʘʪʽ ʤʦʜʫʣʷ ʨʦʟʤʽʱʝʥʽ ʧôʻʟʦ- 

ʚʠʧʨʦʤʽʥʶʚʘʯ ʫʣʴʪʨʘʟʚʫʢʫ ʽ ʤʽʢʨʦʬʦʥ, ʱʦ ʩʧʨʠʡʤʘʻ ʚʽʜʙʠʪʫ ʭʚʠʣʶ. ʇʦʩʠʣʘʶʯʠ ʧʫʯʦʢ 

ʫʣʴʪʨʘʟʚʫʢʫ, ʽ ʦʪʨʠʤʫʶʯʠ ʡʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟ ʟʘʪʨʠʤʢʦʶ, ʧʨʠʩʪʨʽʡ ʚʠʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ 

ʦʙ'ʻʢʪʽʚ ʽ ʚʽʜʩʪʘʥʴ ʜʦ ʥʠʭ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʩʠʛʥʘʣʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʧʨʠʡʤʘʯʝʤ, 

ʚʽʜʙʠʚʘʶʯʠʩɹ  ʚʽʜ ʧʝʨʝʰʢʦʜʠ, ʧʦʚʝʨʪʘʶʪʴʩʷ ʜʦ ʥʴʦʛʦ ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʉʘʤʝ 
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ʮʝʡ ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ ʩʪʘʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʚʽʜʩʪʘʥʴ ʜʦ 

ʦʙ'ʻʢʪʫ. 

 

L = (t * V) / 2       (1) 

ʜʝ L - ʚʽʜʩʪʘʥʴ ʚ ʤʝʪʨʘʭ, t - ʯʘʩ ʝʭʦ-ʽʤʧʫʣʴʩʫ ʚ ʩʝʢʫʥʜʘʭ, V = 340 ʤ / ʩ - ʰʚʠʜʢʽʩʪʴ 

ʫʣʴʪʨʘʟʚʫʢʫ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʜʘʣʝʢʦʤʽʨʽʚ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ ʜʘʪʯʠʢ HC-SR04 ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ ʘʙʦ ʢʦʣʽʨ ʧʝʨʝʰʢʦʜʠ. ɼʘʪʯʠʢ ʚʽʜʩʪʘʥʽ ʻ ʧʨʠʣʘʜʦʤ 

ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʪʠʧʫ, ʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʦʪʦʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ. ɼʽʘʧʘʟʦʥ 

ʜʘʣʴʥʦʩʪʽ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʩʢʣʘʜʘʻ ʚʽʜ 0 ʜʦ 150 ʩʤ, ʪʦʯʥʽʩʪʴ ʜʦʩʷʛʘʻ 3 ʤʤ. ʐʚʠʜʢʽʩʪʴ 

ʟʚʫʢʫ ʚ ʧʦʚʽʪʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʜʘʪʯʠʢʘ. ʊʠʧʦʚʠʤʠ 

ʦʙʣʘʩʪʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʧʘʨʢʫʚʘʣʴʥʽ ʜʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʝʨʠ ʨʽʚʥʷ, ʧʨʠʩʪʨʦʾ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʽʩʮʝʚʦʩʪʽ ʡ ʽʥʰʽ. 

3. ɼʨʘʡʚʝʨ ʜʚʠʛʫʥʘ L9110S. 

ʄʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ ʤʦʪʦʨʘʤʠ ʥʘ ʤʽʢʨʦʩʭʝʤʽ L9110S ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ / 

ʦʙʝʨʪʘʥʥʷ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʤʦʪʦʨʽʚ ʘʙʦ ʦʜʥʦʛʦ 4-ʭ ʜʨʦʪʦʚʦʛʦ 2-ʭ ʬʘʟʥʦʛʦ ʢʨʦʢʦʚʦʛʦ 

ʜʚʠʛʫʥʘ. ɼʨʘʡʚʝʨ ʤʘʻ ʜʚʘ ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥ̫  ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʽ ʢʝʨʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

4. ɽʣʝʢʪʨʦʞʠʚʣʝʥʥʷ, ʤʘʢʝʪʥʘ ʧʣʘʪʘ, ʧʨʦʚʦʜʠ. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ Keil uVision, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ 

ʫʪʠʣʽʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʟ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ. ɼʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟ ʧʨʦʝʢʪʘʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʩʪʫʧʝʥʷ ʩʢʣʘʜʥʦʩʪʽ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʚʚʝʜʝʥʥʷ ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʪʝʢʩʪʽʚ ʽ ʟʘʢʽʥʯʫʶʯʠ ʚʥʫʪʨʽʰʥʴʦʩʭʝʤʥʠʤ 

ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʢʦʜʫ ʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ ʇɿʋ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɿʦʚʥʽʰʥʡ̔ ʚʠʛʣʷʜ ʤʦʙʽʣʴʥʦʛʦ ʨʦʙʦʪʘ çSmart Carè 

 

ɺʠʩʥʦʚʢʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʣʝʥʦ ʤʦʙʽʣʴʥʠʡ ʨʦʙʦʪ çSmart Carè ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʜʘʪʯʠʢʘʤʠ 

ʚʽʜʩʪʘʥʽ, ʷʢʽ ʜʫʞʝ ʟʘʪʨʝʙʫʚʘʥʽ ʚ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʘʭ ʯʝʨʝʟ ʩʚʦʶ ʚʽʜʥʦʩʥʫ ʧʨʦʩʪʦʪʫ, 

ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ. ʋʣʪɹʨʘʟʚʫʢʦʚʠʡ ʜʘʪʯʠʢ ʩʢʘʥʫʻ ʥʘʚʢʦʣʠʰʥʶ 
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ʤʽʩʮʝʚʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʝʨʝʰʢʦʜ ʥʘ ʰʣʷʭʫ ʤʦʙʽʣʴʥʦʛʦ ʨʦʙʦʪʘ. ʇʽʩʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʰʣʷʭʫ, ʥʘ ʷʢʦʤʫ ʚʽʜʩʫʪʥʽ ʧʝʨʝʰʢʦʜʠ, ʤʦʙʽʣʴʥʠʡ ʨʦʙʦʪ ʧʨʠ ʨʫʩʽ 

ʝʣʝʢʪʨʦʤʦʪʦʨʽʚ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʨʦʙʠʪʴ ʨʦʟʚʦʨʦʪ ʽ ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩ̫  ʚʧʝʨʝʜ ʜʦ ʪʠʭ 

ʧʽʨ, ʧʦʢʠ ʥʝ ʟʫʩʪʨʽʥʝʪʴʩʷ ʟ ʥʦʚʦʶ ʧʝʨʝʰʢʦʜʦʶ. ʅʘʜʘʣʽ ʤʦʙʽʣʴʥʠʡ ʨʦʙʦʪ ʟʤʦʞʝ 

ʦʪʨʠʤʫʚʘʪʠ ʨʦʟʤʽʨʠ ʧʨʝʜʤʝʪʽʚ, ʤʦʜʝʣʶʚʘʪʠ ʢʘʨʪʫ ʧʨʠʤʽʱʝʥʥʷ ʽ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ 

ʥʘʙʣʠʞʝʥʥʷ ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ. 

 

Summary.  

As a result, a mobile robot with ultrasonic distance sensors was developed. An ultrasonic 

sensor scans the surrounding area to determine if there are obstacles in the way of the mobile 

robot. In the future, the mobile robot will be able to obtain the sizes of objects, simulate a map 

of the room and signal the proximity or removal of objects. 
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ɯɻʈʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ɼʆɿɺɯʃʃʗ 
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çPARA BELLUM è  

(ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʘʪʠʯʥʠʭ ʢʨʠʚʠʭ ɹʝʟʴʻ ʜʣʷ 

ʩʠʤʫʣʷʮʽʾ ʧʦʣʴʦʪʫ ʩʪʨʽʣʠ)  
 

ɺʠʥʦʛʨʘʜʦʚ ɺ.ɺ., ʃʦʤʘʢʽʥ ʉ. ʆ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɹʘʨʙʘʨʫʢ ʃ. ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ɯʩʪʦʪʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʛʨʠ ʫ ʩʝʨʝʜʥʴʦʚʽʯʥʦʤʫ ʦʪʦʯʝʥʥʽ, ʤʦʞʝ 

ʚʠʷʚʠʪʠʩʷ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ, ʱʦ ʩʠʤʫʣʶʻ ʨʫʭ ʩʪʨʽʣʠ ʟʘ ʧʘʨʘʙʦʣʽʯʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ. 

ʆʢʨʝʩʣʝʥʘ ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʦʙôʻʢʪʫ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʨʫʭ ʟʘ ʧʘʨʘʙʦʣʽʯʥʦʶ ʪʨʘ̒ʢʪʦʨʽʻʶ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʘʧʘʨʘʪʥʠʭ 

ʨʝʩʫʨʩʽʚ ʻ ʧʨʽʦʨʠʪʝʪʥʦʶ ʮʽʣʣʶ. ʇʨʦʧʦʥʦʚʘʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʾʾ ʜʦʩʷʛʥʝʥʥʷ ʻ ʚʽʜʤʦʚʘ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʤʦʜʝʣʴʦʚʘʥʠʡ ʦʙôʻʢʪ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ.  

ʄʝʪʦʶ ʧʨʦʝʢʪʫ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʫʥʢʮʽʾ ʽʥʪʝʨʧʦʣʷʮʽʾ 

ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʪʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʩʠʤʫʣʷʮʽʾ ʧʦʣʦɹʪʫ ʩʪʨʽʣʠ. 

ʉʧʨʦʝʢʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʧʦʚʠʥʥʘ ʢʦʨʠʛʫʚʘʪʠ ʪʨʘʻʢʪʦʨʽʶ ʧʦʣʴʦʪʫ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ 

ʮʽʣʴʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʟʤʽʥʠʣʦʩʷ ʧʽʜ ʯʘʩ ʨʫʭʫ ʩʪʨʽʣʠ.  

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ. ʇʨʦʝʢʪ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʱʦ ʟʜʽʡʩʥʶʻ ʩʠʤʫʣʷʮʽʶ 

ʧʦʣʴʦʪʫ ʩʪʨʽʣʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʚʘʜʨʘʪʠʯʥʠʭ ʢʨʠʚʠʭ ɹʝʟʴʻ, ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʛʨʫ 

çPara Bellumè. ʈʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʦʙôʻʢʪʽʚ: 

- Target ï ʮʽʣʴʦʚʠʡ ʦʙôʻʢʪ ʧʦʩʪʨʽʣʫ ʽʟ ʜʦʚʽʣʴʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʫ ʧʨʦʩʪʦʨʽ; ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʧʽʜ ʯʘʩ ʨʫʭʫ flying object; 

- Flying object ï ʦʙôʻʢʪ, ʜʣʷ ʷʢʦʛʦ ʽʤʽʪʫʻʪʴʩʷ ʨʫʭ ʟʘ ʧʘʨʘʙʦʣʽʯʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ; ʜʦ 

ʧʦʯʘʪʢʫ ʨʫʭʫ ʥʝ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʢʦʦʨʜʠʥʘʪʘʭ, ʷʢ̔ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʣʦʞʝʥʥʶ 

target; ʨʫʭʘʻʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʦ ʫ ʥʘʧʨʷʤʢʫ ʜʦ supporting point; 

- Supporting point ï ʜʦʧʦʤʽʞʥʘ ʪʦʯʢʘ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʜʠʤʦʶ ʜʣʷ ʩʧʦʩʪʝʨʽʛʘʯʘ 

ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ; ʜʦ ʧʦʯʘʪʢʫ ʨʫʭʫ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʧʨʦʤʽʞʢʫ ʤʽʞ 

target ʪʘ flyi ng object; ʨʫʭʘʻʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʦ ʫ ʥʘʧʨʷʤʢʫ ʜʦ target. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ flying object ʪʘ supporting point, ʜʦʩʷʛʘʻʪʴʩʷ 

ʧʘʨʘʙʦʣʽʯʥʘ ʪʨʘʻʢʪʦʨʽʷ ʜʣʷ flying object. ʂʦʞʝʥ ʢʘʜʨ ʩʠʩʪʝʤʘ ʦʙʯʠʩʣʶʻ ʢʦʦʨʜʠʥʘʪʠ 

ʧʦʣʦʞʝʥʥʷ flying object ʪʘ supporting point. ʉʠʩʪʝʤʘ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʰʪʫʯʥʫ ʟʤʽʥʫ 

ʢʦʦʨʜʠʥʘʪ ʧʦʣʦʞʝʥʥʷ flying object ʪʘ supporting point. ʗʢʱʦ V1 ï ʰʚʠʜʢʽʩʪʴ 

ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ flying object, ʘ V2 ï ʰʚʠʜʢʽʩʪʴ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ supporting point, 

ʪʦ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʘ ʫʤʦʚʘ:  V1 Ò V2. 

ɯʤʽʪʘʮʽʷ ʥʘʭʠʣʫ ʩʪʨʽʣʠ ʧʽʜ ʯʘʩ ʧʦʣʴʦʪʫ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʾʾ ʦʙʝʨʪʘʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʥʘʢʦʥʝʯʥʠʢ ʩʪʨʽʣʠ ʤʘʻ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʠʤ ʜʦ supporting point 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʦʣʴʦʪʫ. 

ɼʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʘʙʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʩʪʨʽʣʠ ʧʽʜ ʯʘʩ ʾʾ ʨʫʭʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʥʦʞʥʠʢ (f0). ʇʦʪʦʯʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʯʠʩʣʶʻʪʴʩʷ ʰʣʷʭʦʤ ʜʦʙʫʪʢʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʤʥʦʞʥʠʢʘ. ɿʥʘʯʝʥʥʷ ʤʥʦʞʥʠʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷʤ ʚʠʩʦʪʠ flying 

object (h1) ʪʘ supporting point (h2): 
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10 021 <¢Ý¢ fhh  

1021 ²Ý> fhh  

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʣʦʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʙôʻʢʪʽʚ ʩʠʩʪʝʤʠ ʜʦ ʚʠʩʪʨʽʣʫ 

 

ʇʨʦʙʣʝʤʘ, ʷʢʫ ʚʠʨʽʰʫʻ ʧʨʦʝʢʪ. ɻʦʣʦʚʥʘ ʧʨʦʙʣʝʤʘ, ʷʢʫ ʚʠʨʽʰʫʻ ʧʨʦʝʢʪ ï ʩʪʚʦʨʝʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʨʫʭʫ ʦʙôʻʢʪʘ ʟʘ ʧʘʨʘʙʦʣʽʯʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʦʙʯʠʩʣʝʥʥʷʭ. 

ʆʩʥʦʚʥʽ ʘʥʘʣʦʛʠ. ɻʨʘ, ʜʣʷ ʷʢʦʾ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʦʧʠʩʘʥʫ ʩʠʩʪʝʤʫ,  ̒ʩʧʨʦʙʦʶ ʩʪʚʦʨʠʪʠ 

ʱʦʩʴ ʽʥʥʦʚʘʮʽʡʥʝ, ʪʦʤʫ ʢʦʥʢʨʝʪʥʠʭ ʘʥʘʣʦʛʽʚ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʧʦʚʪʦʨʶʶʪʴ ʛʨʘʬʽʯʥʫ 

ʩʪʠʣʽʩʪʠʢʫ ʯʠ ʛʝʡʤʧʣʝʡʥʽ ʘʩʧʝʢʪʠ, ʥʝ ʽʩʥʫʻ. ʇʨʦʪʝ, ʻ ʩʝʨʽʷ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʦʜʽʙʥʠʡ 

ʜʠʟʘʡʥ ʯʠ ʩʭʦʞʽ ʽʛʨʦʚʽ ʤʝʭʘʥʽʢʠ. 

ɯʛʨʠ, ʱʦ ʤʘʶʪʴ ʩʭʦʞʫ ʚʽʟʫʘʣʴʥʫ ʩʪʠʣʽʩʪʠʢʫ: Endless Legend, Bad North, Battle Brothers, 

Kingdom Come: Deliverance (ʩʪʠʣʴ ʦʬʦʨʤʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʘʨʪʠ ʛʨʠ). ɯʛʨʠ, ʱʦ ʤʘʶʪʴ 

ʧʦʜʽʙʥʽ ʤʝʭʘʥʽʢʠ: Darkest Dungeon (ʪʝʭʥʦʣʦʛʽʷ çDrag and Dropè ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʦʙôʻʢʪʽʚ ʫ ʜʚʦʚʠʤʽʨʥʽʡ ʩʮʝʥʽ), ʩʝʨʽʷ ʽʛʦʨ Total War (ʩʠʩʪʝʤʘ ʨʫʭʫ ʦʙôʻʢʪʽʚ ʟʘ 

ʧʘʨʘʙʦʣʽʯʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ). 

ʇʝʨʝʚʘʛʠ ʧʨʦʝʢʪʫ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʦʤ ʜʣʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʩʪʨ̔ ʣʠ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ supporting 

point. ʂʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ʩʠʩʪʝʤʠ ï ʘʚʪʦʤʘʪʠʯʥʝ ʢʦʨʠʛʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʩʪʨʽʣʠ ʧʽʜ 

ʯʘʩ ʾʾ ʧʦʣʴʦʪʫ. ʊʦʙʪʦ, ʟʤʽʥʘ ʧʦʣʦʞʝʥʥʷ target ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʠʭ 

ʢʦʦʨʜʠʥʘʪ ʩʪʨʽʣʦʶ.    

ʇʦʪʝʥʮʽʡʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʪʘ ʮʽʣʴʦʚʠʡ ʨʠʥʦʢ. ɻʨʫ ʥʘʮʽʣʝʥʦ ʥʘ ʨʽʟʥʽ ʢʘʪʝʛʦʨʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʂʘʟʫʘʣʴʥʫ ʘʫʜʠʪʦʨʽʶ ʤʘʻ ʟʘʮʽʢʘʚʠʪʠ ʩʶʞʝʪ, ʥʝʟʚʠʯʘʡʥʘ ʢʦʥʮʝʧʮʽʷ ʪʘ 

ʽʥʪʫʾʪʠʚʥʠʡ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ. ɼʣʷ ʙʽʣʴʰ ʚʠʙʘʛʣʠʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʩʪʫʧʥʽ ʜʦʜʘʪʢʦʚʽ ʨʽʚʥʽ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʆʜʥʦʯʘʩʥʠʡ ʚʠʧʫʩʢ ʛʨʠ ʜʣʷ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʇʂ 

ʜʦʟʚʦʣʠʪʴ ʦʭʦʧʠʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʘʫʜʠʪʦʨʽʶ.  
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ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ɼʣʷ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ 

ʙʫʣʦ ʦʙʨʘʥʦ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ çUnityè. ʄʦʚʘ C# ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʧʠʩʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. ɿʘʣʫʯʝʥʽ ʫ ʛʨʽ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ ʩʪʚʦʨʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ çBlenderè. 

ɺʠʩʥʦʚʦʢ. ɺ ʜʘʥʦʤʫ ʧʨʦʝʢʪʽ ʧʨʦʚʝʜʝʥʦ ʨʦʙʦʪʫ ʧʦ ʨʝʘʣʽʟʘʮʽʾ ʦʧʠʩʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʾʾ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʛʨʽ çPara Bellumè. ʇʨʦʘʥʘʣʟ̔ʫʚʘʚʰʠ 

ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ, ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʠʩʪʝʤʘ ʟʘʜʦʚʦʣʴʥʷʻ ʫʩʤ̔ ʚʠʤʦʛʘʤ, 

ʩʬʦʨʤʦʚʘʥʠʤ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʨʦʙʢʠ. ʇʦʨʽʚʥʷʥʥʷ ʟ̔ ʩʪʦʨʦʥʥʽʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ 

ʩʪʚʦʨʝʥʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʭʦʞʠʭ ʮʽʣʝʡ, ʜʦʚʦʜʠʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʧʨʦʝʢʪʽ ʧʽʜʭʽʜ ʻ 

ʥʘʡʙ̔ʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʧʨʠ ʨʦʟʛʣʷʥʫʪʠʭ ʫʤʦʚʘʭ.         

Summary. Our project is an algorithm based on quadratic Bezier curves. The main goal of the 

system is to simulate the flight of an object along a parabolic path. The system consists of three 

main objects: target, supporting point and flying object. Brief description of the algorithm: the 

target and the flying object are located at different points and have a distance between them; 

supporting point located in the space between the target and the initial position of the flying 

object; supporting point should be located higher than two other objects. Linear movement of 

the supporting point from the starting position to the target position and linear movement of the 

flying object from the starting position to the supporting point create a parabolic motion path 

for the flying object. The advantage of the system over analogues is the use of fewer resources 

due to the lack of the need to calculate the influence of physical values on flying object. 
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ʇʈʆɽʂʊ çɺɯʈʊʋɸʃʔʅɸ ʇʆɼʆʈʆɾ  

ʄɯʉʊʆʄ ʉɭɺɭʈʆɼʆʅɽʎʔʂè 

ɹʦʙʨʦʚʥʽʢ ɯ.ʆ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɼʝʨʝʚôʷʥʯʝʥʢʦ ɺ.ʉ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʝʭʥʦʣʦʛʽʾ ʩʠʣʴʥʦ ʟʤʽʥʠʣʠ ʥʘʰʝ ʞʠʪʪʷ. ɿʦʢʨʝʤʘ, ʟ'ʷʚʠʣʠʩʷ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʜʦʨʦʞʝʡ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʥʜʨʽʚʥʠʢʽʚ, ʷʢʽ ʰʫʢʘʶʪʴ ʥʦʚʽ ʚʨʘʞʝʥʥʷ, ʽ ʩʴʦʛʦʜʥʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʨʘʚʠʪʠʩʷ ʜʦ ʙʘʛʘʪʴʦʭ ʢʫʪʦʯʢʽʚ ʩʚʽʪʫ, ʥʝ ʚʠʭʦʜʷʯʠ ʟʘ ʧʦʨʽʛ ʙʫʜʠʥʢʫ. 

ɺʽʨʪʫʘʣʴʥʽ ʧʦʜʦʨʦʞʽ ʜʦʟʚʦʣʷʶʪʴ ʦʟʥʘʡʦʤʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʦʙ'ʻʢʪʦʤ ʚʽʜʚʽʜʫʚʘʥʥʷ ʚ 

ʫʤʦʚʘʭ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ ʽ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʠʜʦʚʠʱʥʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʽʟʫʘʣʽʟʘʮʽʾ, ʽʩʥʫʶʯʠʭ ʥʘ ʩɹ ʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. ɻʦʣʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʪʘʢʠʭ ʧʦʜʦʨʦʞʝʡ ʻ 

ʜʦʩʪʫʧʥʽʩʪʴ ʷʢ ʚ ʧʣʘʥʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘʢ ʽ ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ, ʪʘʢʦʞ ʙʝʟʧʝʢʘ ʧʦʜʦʨʦʞʽ. 

ɺʘʞʣʠʚʠʤ ʻ ʜʦʩʪʫʧʥʽʩʪʴ ʜʦ ʚʽʨʪʫʘʣʴʥʠʭ ʧʦʜʦʨʦʞʝʡ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʟʜʦʨʦʚ'ʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʬʝʨʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʣʶʜʝʡ 

ʟ ʬʽʟʠʯʥʠʤʠ ʚʘʜʘʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ. ʃʶʜʷʤ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʜʦʨʦʚ'ʷ ʩʢʣʘʜʥʦ ʧʦʜʦʨʦʞʫʚʘʪʠ, ʪʦʤʫ 

ʚʽʨʪʫʘʣʴʥʘ ʝʢʩʢʫʨʩʽʷ ʜʦʧʦʤʦʞʝ ʾʤ ʚ ʮʴʦʤʫ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʻ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʚʦʨʮʽʚ - 

ʥʝʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ ʪʝ, ʱʦ ʥʝ ʚʢʣʶʯʝʥʦ ʚ ʝʢʩʢʫʨʩʽʶ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʚʽʨʪʫʘʣʴʥʠʭ ʧʦʜʦʨʦʞʝʡ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘ ʨʠʥʢʫ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʜʦʟʚʦʣʠʚ ʙʠ 

ʟʜʽʡʩʥʠʪʠ ʚʽʨʪʫʘʣʴʥʫ ʧʨʦʛʫʣʷʥʢʫ ʧʦ ʤʽʩʪʘʭ ʥʘʰʦʛʦ ʨʝʛʽʦʥʫ ʽ ʉʚ̒̒ ʨʦʜʦʥʝʮʴʢʫ ʟʦʢʨʝʤʘ. ʋ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʩʪʦ ʧʦʜʠʚʠʪʠʩʷ ʬʦʪʦʛʨʘʬʽʾ ʮʽʢʘʚʠʭ ʤʽʩʮʴ ʘʙʦ ʚʽʜʝʦ, 

ʷʢʽ ʥʝ ʜʘʶʪʴ ʜʦʩʪʘʪʥʴʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʙôʻʢʪ ʯʠ ʤʽʩʮʝ. 

ʄʝʪʘ. ʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʙʠ ʜʘʚʘʚ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʚʽʨʪʫʘʣʴʥʽ ʧʦʜʦʨʦʞʽ ʧʦ ʙʣʠʟʴʢʽʡ ʜʦ ʨʝʘʣʴʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʽʡ ʢʘʨʪʽ ʤʽʩʪʘ ʉʻʚʻʨʦʜʦʥʝʮʴʢ. 

ʆʧʠʩ. ɯʜʝʻʶ ʧʨʦʝʢʪʫ ʻ ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʘʥʘʣʦʛʫ ʤʽʩʪʘ 

ʉʻʚʻʨʦʜʦʥʝʮʴʢʘ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʛʦʣʦʚʥʠʡ ʧʨʽʦʨʠʪʝʪ ʧʨʦʝʢʪʫ: ʮʝ ʚʽʟʫʘʣʴʥʝ ʧʦʢʨʘʱʝʥʥʷ 

ʢʘʨʪʠʥʢʠ, ʨʝʘʣʽʩʪʠʯʥʘ ʛʨʘʬʽʢʘ ʽ ʤʦʞʣʠʚʽʩʪʴ ʙʫʢʚʘʣʴʥʦ ʟʜʽʡʩʥʠʪʠ ʧʦʜʦʨʦʞ ʧʦ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʘʥʘʣʦʛʫ ʉʻʚʻʨʦʜʦʥʝʮʴʢʘ, ʥʘʧʨʠʢʣʘʜ ʡʜʫʯʠ ʧʽʰʢʠ ʘʙʦ ʧʝʨʝʩʫʚʘʶʯʠʩʴ ʥʘ 

ʘʚʪʦʤʦʙʽʣʽ. ʊʘʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʩʪʚʦʨʶʚʘʚ ʙʠ ʧʝʚʥʠʡ ʝʬʝʢʪ ʪʘ ʚʠʢʣʠʢʘʚ ʜʦʜʘʪʢʦʚʠʡ 

ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʜʫʢʪʫ. 

ʇʦʪʝʥʮʽʡʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʜʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʢʘʪʝʛʦʨʽʷ ʣʶʜʝʡ, ʷʢʘ ʭʦʪʽʣʘ ʙ 

ʚʽʜʚʽʜʘʪʠ ʉʻʚʻʨʦʜʦʥʝʮʴʢ, ʘʣʝ ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʠʯʠʥʠ ʥʝ ʤʦʞʝ ʮʝ ʟʨʦʙʠʪʠ, ʘʙʦ ʞʠʪʝʣʽ ʤʽʩʪʘ, 

ʷʢʠʤ ʧʨʦʩʪʦ ʮʽʢʘʚʦ ʧʦʙʘʯʠʪʠ ʚʽʨʪʫʘʣʴʥʫ ʢʦʧʽʶ ʩʚʦʛʦ ʤʽʩʪʘ ʪʘ ʜʦʩʣʽʜʠʪʠ ʾʾ. 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ. ɯʩʥʫʻ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʽʩʽʚ ʚʽʨʪʫʘʣʴʥʠʭ ʧʦʜʦʨʦʞʝʡ: 
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Å ʇʘʥʦʨʘʤʠ Google maps; 

Å ɺʽʨʪʫʘʣʴʥʽ ʤʫʟʝʾ; 

Å ʇʘʥʦʨʘʤʠ 360cities.net. 

ɺʩʽ ʮʽ ʩʝʨʚʽʩʠ ʤʘʶʪʴ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ, ʢ̫ʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʘʥʦʨʘʤʥʠʭ 

ʬʦʪʦʛʨʘʬʽʷʭ ʚʫʣʠʮʴ ʘʙʦ ʚʽʜʝʦ 360Á. ʉʧʽʣʴʥʠʤ ʥʝʜʦʣʽʢʦʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ 

ʢʦʥʢʫʨʝʥʪʽʚ ʻ ʪʝ, ʱʦ ʉʻʚ̒ʨʦʜʦʥʝʮʴʢ ʥʝ ʧʦʪʨʘʧʠʚ ʚ ʞʦʜʝʥ ʟ ʮʠʭ ʧʨʦʝʢʪʽʚ. 

ʆʩʢʽʣʴʢʠ ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʥʘʰʦʛʦ ʤʽʩʪʘ ʥʝʤʘʻ ʧʦʜʽʙʥʠʭ ʧʨʦʝʢʪʽʚ, ʪʦ ʤʦʞʥʘ 

ʟʘʟʥʘʯʠʪʠ ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʢʦʥʢʫʨʝʥʪʽʚ ʥʝʤʘʻ. 

ʇʝʨʝʚʘʛʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ɼʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʛʨʘʬʽʢʠ. ɹʣʠʟʴʢʠʡ ʜʦ 

ʨʝʘʣʴʥʦʩʪʽ ʘʥʘʣʦʛ ʨʝʘʣʴʥʦʛʦ ʤʽʩʪʘ. ɼʝʤʦʥʩʪʨʘʮʽʡʥʘ ʚʝʨʩʽʷ ʜʦʜʘʪʢʫ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʥʝʚʝʣʠʯʢʠʡ ʨʘʡʦʥ ʤʽʩʪʘ ʉʻʚʻʨʦʜʦʥʝʮʴʢʘ (ʧʣʦʱʘ ʇʝʨʝʤʦʛʠ, ʤʽʩʮʝ ʧʝʨʝʪʠʥʫ ʧʨʦʩʧʝʢʪʫ 

ɻʚʘʨʜʽʡʩʴʢʠʡ ʪʘ ʧʨʦʩʧʝʢʪʫ ʎʝʥʪʨʘʣʴʥʠʡ). ʄʘʻ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʠʭ 

ʧʘʤ'ʷʪʦʢ, ʙʫʜʽʚʝʣʴ, ʙʣʠʟʴʢʠʭ ʜʦ ʨʝʘʣɹ ʥʠʭ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʜʝʪʘʣʴʥʝ, ʨʝʘʣʽʩʪʠʯʥʝ 

ʧʝʨʝʥʝʩʝʥʥʷ ʥʘʚʽʪʴ ʤʘʣʝʥʴʢʦʛʦ ʨʘʡʦʥʫ ʨʝʘʣɹ ʥʦʛʦ ʤʽʩʪʘ ʚ ʽʛʨʦʚʠʡ ʜʚʠʞʦʢ, ʧʦʪʨʝʙʫʻ ʜʫʞʝ 

ʙʘʛʘʪʦ ʯʘʩʫ ʜʣʷ ʷʢʽʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʧʦʨʮʽʡ ʦʙôʻʢʪʽʚ. ɸʣʝ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʭʦʜʠʪʴ ʮʽʢʘʚʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ 

ʧʨʘʚʜʦʧʦʜʽʙʥʫ ʚʽʨʪʫʘʣʴʥʫ ʧʨʦʛʫʣʷʥʢʫ ʧʦ ʤʽʩʮʭ̫, ʷʢʽ ʡʦʛʦ ʮʽʢʘʚʣʷʪʴ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʢʨʽʥʰʦʪ ʩʪʚʦʨʝʥʦʾ ʢʘʨʪʠ 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʙʫʣʦ ʟʘʜʽʷʥʦ ʥʘʩʪʫʧʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥ̫: 
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- Autodesk: 3ds max 2018; 

- Epic Games: Unreal Editor 4.23.1; 

- Adobe PhotoShop CC 2019. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʜʝʤʦʥʩʪʨʘʮʽʡʥʘ 

ʚʝʨʩʽʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʘʥʘʣʦʛʫ ʤʽʩʪʘ ʉʻʚʻʨʦʜʦʥʝʮʴʢ. ʉʪʚʦʨʝʥʽ 3d-ʤʦʜʝʣʽ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʠʭ 

ʦʙôʻʢʪʽʚ, ʧʨʦʚʝʜʝʥʦ ʧʨʦʮʝʩ ʪʝʢʩʪʫʨʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʽʤʧʦʨʪʫ ʚ ʽʛʨʦʚʠʡ ʜʚʠʞʦʢ. 

ʑʦʜʦ ʤʘʡʙʫʪʥʽʭ ʚʝʨʩʽʡ ʧʨʦʜʫʢʪʫ, ʧʣʘʥʘʤʠ ʻ ʜʦʨʦʙʢʘ ʧʨʦʝʢʪʫ ʚ ʫʩʽʭ ʘʩʧʝʢʪʘʭ. ʇʦ-

ʧʝʨʰʝ ʮʝ ʟʘʛʘʣʴʥʝ ʧʦʢʨʘʱʝʥʥʷ ʢʘʨʪʠʥʢʠ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʭ 3d-ʤʦʜʝʣʝʡ 

ʦʙôʻʢʪʽʚ. ʈʦʟʰʠʨʝʥʥʷ ʨʦʟʤʽʨʽʚ ʢʘʨʪʠ, ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʧʘʤôʷʪʦʢ, ʙʽʣʴʰʝ ʨʝʘʣʴʥʦ 

ʽʩʥʫʶʯʠʭ ʤʽʩʮʴ. ʅʘʧʦʚʥʝʥʥʷ ʢʘʨʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʜʨʽʙʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʜʦʜʘʚʘʥʥʷ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥʥʦʩʪʽ, ʜʝʨʝʚ, ʨʝʘʣʽʩʪʠʯʥʦʛʦ ʥʽʯʥʦʛʦ ʪʘ ʜʝʥʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. 

ʊʘʢʦʞ ʱʦʙ ʟʨʦʙʠʪʠ ʚʽʨʪʫʘʣʴʥʫ ʢʘʨʪʫ ʙʽʣʴʰ çʞʠʚʦʶè ʧʣʘʥʫʻʪʴʩʷ ʜʦʜʘʪʠ ʧʽʰʦʭʦʜʽʚ ʥʘ 

ʪʨʦʪʫʘʨʘʭ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʬʽʢ ʥʘ ʜʦʨʦʛʘʭ. 

ɺʽʨʪʫʘʣʴʥʽ ʪʫʨʠ ʥʝ ʟʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʨʝʘʣʴʥʽ ʧʦʜʦʨʦʞʽ, ʘʣʝ ʚʦʥʠ ʤʦʞʫʪʴ 

ʥʘʜʠʭʥʫʪʠ ʣʶʜʝʡ ʧʦʜʦʨʦʞʫʚʘʪʠ ʱʝ ʙʽʣʴʰʝ, ʧʦʚʝʨʥʫʪʴ ʣʶʜʷʤ ʙʘʞʘʥʥʷ ʟʥʘʡʦʤʠʪʠʩʷ ʟ 

ʥʦʚʠʤʠ ʤʽʩʮʷʤʠ, ʣʶʜʴʤʠ, ʢʫʣʪɹʫʨʘʤʠ, ʽ ʚ ʨʝʰʪʽ ʨʝʰʪ - ʧʦʙʘʯʠʪʠ ʾʭ ʥʘ ʚʣʘʩʥʽ ʦʯʽ. 
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ɻʆʃʆɻʈɸʌɯʏʅʀʁ ɼʀʉʇʃɽʁ 
 

ʇʫʰʢʘʨʴʦʚ. ʆ.ʄ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɼʝʨʝʚôʷʥʯʝʥʢʦ ɺ.ʉ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʄʠ ʞʠʚʝʤʦ ʚ ʝʧʦʭʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʝ ʨʝʢʣʘʤʘ - ʮʝ ʦʜʠʥ ʟ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʨʦʙʦʪʠ ʟʽ ʩʧʦʞʠʚʘʯʝʤ, ʘʣʝ ʦʢʫʧʘʻʪʴʩʷ ʚʦʥʘ ʜʘʣʝʢʦ ʥʝ ʫ ʚʩʽʭ.  

ɿʘ ʜʝʥʴ ʥʘʤ ʧʦʢʘʟʫʶʪʴ ʧʨʠʙʣʠʟʥʦ 1200 ʨʝʢʣʘʤʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʟ ʫʩʽʭ ʙʦʢʽʚ ʥʘʩ ʘʪʘʢʫʻ 

ʦʜʥʘʢʦʚʘ ʨʝʢʣʘʤʘ: ʣʠʩʪʽʚʢʠ, ʘʢʮʽʾ, ʙʘʥʝʨʠ ʽ ʧʣʘʢʘʪʠ. ʅʘʰ ʤʦʟʦʢ ʥʝ ʨʝʘʛʫʻ ʥʘ 98% 

ʨʝʢʣʘʤʠ. ʋ ʮʴʦʤʫ ʰʚʠʜʢʦ ʤʽʥʣʠʚʦʤʫ ʣʘʥʜʰʘʬʪʽ ʚʥʫʪʨʽʰʥʴʦʾ ʨʝʢʣʘʤʠ ʚ ʪʦʨʛʦʚʠʭ 

ʮʝʥʪʨʘʭ, ʟʘʣʽʟʥʠʯʥʠʭ ʚʦʢʟʘʣʘʭ, ʘʝʨʦʧʦʨʪʘʭ ʪʘ ʚʠʩʪʘʚʢʦʚʠʭ ʮʝʥʪʨʘʭ, 3D-ʛʦʣʦʛʨʘʬʽʯʥʠʡ 

ʜʠʩʧʣʝʡ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʤʽʮʥʝ ʚʽʟʫʘʣʴʥʝ ʚʨʘʞʝʥʥʷ ʥʘ ʩʚʽʜʦʤʦʩʪʽ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ. 

ɺʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʨʝʢʣʘʤʥʠʡ ʧʨʦʩʪʽʨ ʟ ʢʦʞʥʠʤ ʜʥʝʤ ʩʪʘʻ ʜʦʨʦʛʠʤ, ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ 

ʥʦʚʠʡ ʨʝʞʠʤ ʨʝʢʣʘʤʠ ʟ ʙʽʣʴʰ ʜʝʰʝʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ: ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ ʚ ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ ʥʝʡʤʦʚʽʨʥʘ ʽ ʷʩʢʨʘʚʘ 3D-ʜʠʥʘʤʽʯʥʘ ʨʝʢʣʘʤʘ ʪʦʚʘʨʫ ʯʠ ʧʦʩʣʫʛʠ 

ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʘ ʢʨʘʱʝ, ʥʽʞ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʽʥʪʝʨʬʝʡʩ ʫ ʮʽʡ ʮʽʥʦʚʽʡ ʢʘʪʝʛʦʨʽʾ. 

ɻʦʣʦʛʨʘʬʽʯʥʠʡ ʜʠʩʧʣʝʡ - ʥʦʚʠʡ ʪʨʝʥʜ ʚ ʛʦʣʦʛʨʘʬʽʯʥʽʡ ʨʝʢʣʘʤʽ. ɿʘʩʪʦʩʦʚʫʶʯʠ 

ʪʝʭʥʦʣʦʛʽʶ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʙʘʯʝʥʥʷ (POV), ʚʠʚʦʜʷʯʠ ʷʩʢʨʘʚʝ, ʢʦʥʪʨʘʩʪʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʚʥʝ ʚʽʜʯʫʪʪʷ, ʱʦ ʚ ʧʦʚʽʪʨʽ ʟʘʚʠʩʣʘ ʛʦʣʦʛʨʘʤʘ. 

ʄʝʪʘ. ʈʦʟʨʦʙʢʘ ʛʦʣʦʛʨʘʬʽʯʥʦʛʦ ʜʠʩʧʣʝʶ, ʱʦ ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʛʦʣʦʛʨʘʬʽʯʥʦʾ ʨʝʢʣʘʤʠ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʧʨʦʧʦʥʦʚʘʥʦʾ ʽʜʝʾ. ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʽʯʥʠʡ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʩʪʚʦʨʶʻ 

3D ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʫ ʘʙʦ ʧʦʜʽʾ ʚ ʧʨʦʩʪʦʨʽ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʛʦʣʦʛʨʘʬʽʯʥʠʡ ʜʠʩʧʣʝʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ, ʥʘ ʚʘʣʫ ʷʢʦʛʦ ʨʦʟʤʽʱʝʥʽ ʜʚʽ ʣʦʧʘʪʽ, ʽ 

ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ. ʅʘ ʢʦʞʥʽʡ ʣʦʧʘʪʽ ʚʧʨʠʪʫʣ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ ʩʚʽʪʣʦʜʽʦʜʠ, ʥʘ 

ʷʢʽ ʟ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʚ ʟʘʜʘʥʦʤʫ ʧʦʨʷʜʢʫ (ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʤʫ ʟʘʟʜʘʣʝʛʽʜʴ) ʡʜʫʪɹ 

ʩʠʛʥʘʣʠ ʜʣʷ ʾʭ ʟʘʧʘʣʶʚʘʥʥʷ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʧʨʠʩʪʨʦʶ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʰʚʠʜʢʦʛʦ ʦʙʝʨʪʘʥʥʷ ʣʦʧʘʪʝʡ ʥʘ ʾʭ ʬʦʥʽ ʚʽʜ ʜʽʦʜʽʚ, ʷʢʽ ʩʚʽʪʷʪʴʩʷ, ʚʠʥʠʢʘʻ 

ʦʙ'ʻʤʥʘ ʨʫʭʦʤʘ ʢʘʨʪʠʥʢʘ. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ ʛʦʣʦʛʨʘʬʽʯʥʦʛʦ ʚʝʥʪʠʣʷʪʦʨʫ 

 

ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ. ʃʶʜʠ, ʷʢʽ ʟʘʮʽʢʘʚʣʝʥʽ ʚ ʧʨʦʩʫʚʘʥʥʽ ʩʚʦʛʦ ʙʽʟʥʝʩʫ ʟʘ ʨʘʭʫʥʦʢ 

ʩʫʯʘʩʥʦʾ ʨʝʢʣʘʤʠ, ʘ ʪʘʢʦʞ ʚʩʽ, ʭʪʦ ʮʽʢʘʚʣʷʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘ ʨʠʥʢʫ ʜʦʩʪʫʧʥʽ ʣʠʰʝ 6 ʤʦʜʝʣʝʡ 

ʛʦʣʦʛʨʘʬʽʯʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʟʘʚʦʜʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʭ 

ʢʦʥʢʫʨʝʥʪʽʚ ʧʦʣʷʛʘʶʪʴ ʚ ʾʭ ʚʘʨʪʦʩʪʽ, ʧʣʦʱʽ ʛʦʣʦʛʨʘʤʠ ʽ ʩʧʦʩʦʙʽ ʢʝʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʻʤ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʚʘʨʪʦʩʪʽ, ʚʠʪʨʘʯʝʥʦʾ ʥʘ ʡʦʛʦ 

ʩʪʚʦʨʝʥʥʷ (ʚ 4 ʨʘʟʠ ʥʠʞʯʘ ʟʘ ʘʥʘʣʦʛʠ), ʪʘ ʡʦʛʦ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ. ɼʣʷ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʫʣʦ ʦʙʨʘʥʦ 

ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ Arduino IDE. ɹʫʣʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʝʚôʷʪʠ 

ʟʦʙʨʘʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ʊʝʭʥʦʣʦʛʽʷ 3D ʛʦʣʦʛʨʘʤ ʫʣʴʪʨʘʩʫʯʘʩʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʷʢʝ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʘʫʜʠʪʦʨʽʾ ʽʪʘ ʚʠʢʣʠʢʘʻ ʫ ʣʶʜʝʡ ʧʦʟʠʪʠʚʥʽ, ʟʘʭʦʧʣʶʶʯʽ ʝʤʦʮʽʾ.  

3D ʛʦʣʦʛʨʘʬʽʯʥʠʡ ʚʝʥʪʠʣʷʪʦʨ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʧʣʘʪʬʦʨʤʫ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʧʨʦʝʢʮʽʡʥʠʡ ʙʣʦʢ, ʱʦ ʩʪʚʦʨʶʻ 3D ʝʬʝʢʪʠ, ʷʢʽ ʩʧʨʠʡʤʘʶʪʴʩʷ ʛʣʷʜʘʯʘʤʠ ʷʢ ʧʣʘʚʘʶʯʽ ʚ 

ʧʦʚʽʪʨʽ 3D ʛʦʣʦʛʨʘʤʠ ʟ ʚʠʩʦʢʦʶ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ʇʣʘʥʠ ʥʘ ʤʘʡʙʫʪʥʻ: ʜʦʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʯʝʨʝʟ wi-fi, ʘʙʦ 

bluetooth. ɿʘʤʽʥʠʪʠ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʥʘ ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ. ɼʦʜʘʪʠ ʱʝ ʦʜʥʫ ʣʦʧʘʪʴ ʜʣʷ 

ʙʽʣʴʰʦʾ ʯʽʪʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ. 

Summary. Holographic display or Holographic 3D fan. It contains 9 images that are displayed 

in the air due to the enclosing addressable LED strip. All this is controlled by the Arduino Nano 

microcontroller. In the microcontroller are programmed, the rotation speed and frequency of 

the color change of the LEDs. 
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ɺɯɿʋɸʃʔʅɸ ʅʆɺɽʃɸ çHungsman Houseè 

ɺʘʨʣʠʛʽʥ ɼ. ʂ., ʄʘʡʜʠʢ ɸ. ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʢʦʤʧʘʥʽʾ NewZoo, ʫ 2019 ʨʦʮʽ ʧʨʠʙʫʪʦʢ ʽʛʨʦʚʦʛʦ 

ʨʠʥʢʫ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 7,2% ʪʘ ʜʦʩʷʛ ʙʽʣʴʰ ʥʽʞ $148 ʤʣʨʜ, ʽ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚ ʥʘʰʽ ʜʥʽ ʽʛʨʦʚʘ ʢʫʣʴʪʫʨʘ ʤʘʻ ʩʧʨʠʷʪʣʠʚ ̔ʫʤʦʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ ʧʨʦʝʢʪʽʚ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʘʤ, ʷʢ Steam, Epic Games 

Store ʪʘ ʙʽʣʴʰ ʜʨʽʙʥʠʤ ʥʝʟʘʣʝʞʥʠʤ ʧʣʘʪʬʦʨʤʘʤ ʜʣʷ ʧʨʦʜʘʞʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 

ʉʴʦʛʦʜʥʽ ʦʜʥʠʤ ʟ ʧʦʧʫʣʷʨʥʠʭ ʞʘʥʨ̔ʚ ʽʛʦʨ ʻ ʚʽʟʫʘʣʴʥʠʡ ʨʦʤʘʥ (ʚʽʟʫʘʣʴʥʘ ʥʦʚʝʣʘ). ɿʘ 

ʩʪʘʪʠʩʪʠʢʦʶ Steam, ʧʨʦʜʫʢʪʽʚ ʟ ʪʝʛʦʤ çɺʽʟʫʘʣʴʥʘ ʥʦʚʝʣʘè ʥʘʣʽʯʫʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ 1.5 ʪʠʩ., ʟ 

ʷʢʠʭ ʫ 16% ʢʽʣʴʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʴ ʧʝʨʝʚʠʱʫʻ 500 ʪʠʩ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʜʘʥʦʛʦ ʞʘʥʨʫ 

ʦʙʫʤʦʚʣʝʥʘ ʧʦʻʜʥʘʥʥʷʤ ʧʝʨʝʚʘʛ ʪʨʘʜʠʮʽʡʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʥʝʩʢʣʘʜʥʦʛʦ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʷʢʠʡ ʥʝ ʚʠʤʘʛʘʻ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʡʚʠʭ ʜʽʡ, ʦʢʨʽʤ ʛʦʨʪʘʥʥʷ ʩʪʦʨʽʥʦʢ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʥʶ 

ʚʠʙʦʨʫ.  ʏʝʨʝʟ ʮʝ ʚʽʟʫʘʣʴʥʽ ʥʦʚʝʣʠ ʧʦʧʫʣʷʨʥʽ ʷʢ ʩʝʨʝʜ ʪʠʭ, ʭʪʦ ʧʦʣʶʙʣʷʻ ʣʽʪʝʨʘʪʫʨʫ, ʪʘʢ ʽ 

ʩʝʨʝʜ ʢʘʟʫʘʣʴʥʦʾ ʘʫʜʠʪʦʨʽʾ ʛʨʘʚʮʽʚ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʦʣʦʚʥʝ ʤʝʥʶ ʛʨʠ 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʚʽʟʫʘʣʴʥʦʾ ʥʦʚʝʣʠ ʞʘʥʨʫ ʪʨʠʣʝʨ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʝʪʝʢʪʠʚʫ ʪʘ 

ʞʘʭʫ, ʟ ʦʨʠʛʽʥʘʣʴʥʦʶ ʽʩʪʦʨʽʻʶ ʪʘ ʚʣʘʩʥʠʤʠ ʽʣʶʩʪʨʘʮʽʷʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʫ  ʥʝ 

ʪʽʣʴʢʠ ʧʨʦʯʠʪʘʪʠ ʽʩʪʦʨʽʶ ʫ ʪʝʢʩʪʦʚʦʤʫ ʬʦʨʤʘʪʽ, ʘ ʡ ʧʦʙʘʯʠʪʠ ʾʾ. 

 

ʆʩʥʦʚʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʻ ʥʘʩʪʫʧʥʽ ʥʦʚʝʣʠ: ʇʽʩʥʷ ʉʘʡʾ, ʂʦʣʠ ʧʣʘʯʫʪʴ ʮʠʢʘʜʠ, 

ʃʽʪʝʨʘʪʫʨʥʠʡ ʢʣʫʙ çʊʫʢ-ʊʫʢè, ʃʝʙʝʜʠʥʘ ʧʽʩʥʷ, ɿʘʡʯʠʢ, ɼʽʚʯʠʥʘ ʟʽ ʰʢʘʨʘʣʫʧʠ. 
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ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʨʦʙʦʪʠ.  

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʥʦʚʝʣ - ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʛʣʷʜʘʯʝʚʽ ʽʩʪʦʨ̔ ʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʚʦʜʫ ʥʘ ʝʢʨʘʥ ʪʝʢʩʪʫ, ʩʪʘʪʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ ʘʥʽʤʘʮʽʡ, ʘ ʪʘʢʦʞ ʟʚʫʢʦʚʦʛʦ ʘʙʦ 

ʤʫʟʠʢʘʣʴʥʦʛʦ ʩʫʧʨʦʚʦʜʫ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʨʠʩʠ, ʷʢ ʨʦʟʛʘʣʫʞʝʥʠʡ ʩʶʞʝʪ, ʜʝʢʽʣʴʢʘ 

ʚʘʨʽʘʥʪʽʚ ʢʽʥʮʽʚʦʢ, ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʫ ʛʣʷʜʘʯʘ ʥʘ ʧʦʜʘʣʴʰʽ ʧʦʜʽʾ ʚ ʛʨʽ, ʫ ʧʝʚʥʽ ʤʦʤʝʥʪʠ 

ʨʦʙʣʷʯʠ ʚʠʙʽʨ ʤʽʞ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʜʽʡ ʘʙʦ ʚʽʜʧʦʚʽʜʝʡ ʫ ʜʽʘʣʦʟʽ. ɿʘʨʘʟ ʽʩʥʫʻ ʙʘʛʘʪʦ 

ʚʽʟʫʘʣʴʥʠʭ ʥʦʚʝʣ, ʷʢʽ ʩʭʦʞʽ ʦʜʥʘ ʥʘ ʦʜʥʫ, ʪʦʤʫ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ 

ʩʪʚʦʨʝʥʥʷ ʯʦʛʦʩʴ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʘ ʥʝʧʦʚʪʦʨʥʦʛʦ. ɯʛʨʦʚʠʡ ʧʨʦʮʝʩ ʧʦʣʷʛʘʻ ʚ ʜʽʘʣʦʛʘʭ ʟ 

ʽʥʰʠʤʠ ʧʝʨʩʦʥʘʞʘʤʠ ʽ ʚʠʙʦʨʽ ʜʽʡ ʘʙʦ ʚʘʨʽʘʥʪʽʚ ʨʝʧʣʽʢ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʛʨʘʚʝʮʴ 

ʚʠʙʝʨʝ, ʧʝʨʩʦʥʘʞ ʘʙʦ ʦʪʨʠʤʫʻ ʙʘʞʘʥʝ ʽ ʧʨʦʩʫʚʘʻʪʴʩʷ ʟʘ ʩʶʞʝʪʦʤ, ʘʙʦ ʟʤʫʰʝʥʠʡ ʰʫʢʘʪʠ 

ʽʥʰʽ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘ ʚʠʢʦʥʘʥʽ ʥʘʩʪʫʧʥ̔ ʟʘʚʜʘʥʥʷ. ɾʘʥʨ ʥʦʚʝʣʠ 

ʚʠʟʥʘʯʝʥʦ ʷʢ ʪʨʠʣʝʨ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʝʪʝʢʪʠʚʫ ʪʘ ʞʘʭʫ.  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʝʥʠʡ ʩʶʞʝʪ, ʚʠʟʥʘʯʝʥʘ ʢʽʣʴʢʽʩʪʴ, ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʪʘ ʟʦʚʥʽʰʥʽʩʪʴ 

ʛʦʣʦʚʥʠʭ ʧʝʨʩʦʥʘʞʽʚ, ʦʛʦʚʦʨʝʥʽ ʣʦʢʘʮʽʾ, ʥʘʧʠʩʘʥʠʡ ʩʮʝʥʘʨʽʡ ʧʝʨʰʦʛʦ ʘʢʪʫ ʥʦʚʝʣʠ ʪʘ 

ʜʽʘʣʦʛʠ ʜʣ ̫ʥʴʦʛʦ. ʊʘʢʦʞ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʝʷʢʽ ʩʶʞʝʪʥʽ ʣʽʥʽʾ ʪʘ ʣʦʛʽʯʥʝ ʜʝʨʝʚʦ ʧʦʜʽʡ 

ʟʘʛʘʣʦʤ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʚʢʣʶʯʘʚ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʥʦʚʝʣʠ, ʱʦ ʧʦʣʷʛʘʻ ʫ 

ʩʪʚʦʨʝʥʥʽ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ ʧʝʨʩʦʥʘʞʽʚ ʛʨʠ, ʤʘʣʶʚʘʥʥʽ ʣʦʢʘʮʽʡ ʥʦʚʝʣʠ, ʷʢ ʮʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.  ʆʢʨʽʤ ʪʦʛʦ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ 

ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʛʨʠ ʪʘ ʯʘʩʪʠʥ ʧʨʠ ʜʽʘʣʦʟʽ ʘʙʦ ʚʠʙʦʨʽ ʧʦʪʨʽʙʥʦʾ ʜʽʾ ʢʦʨʠʩʪʫʚʘʯʝʤ.  

 

 
ʈʠʩʫʥʦʢ 2 - ɿʦʙʨʘʞʝʥʥʷ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ 

 

ʊʨʝʪʽʡ ʝʪʘʧ ʚʢʣʶʯʘʚ ʽʥʪʝʛʨʘʮʽʶ ʣʦʢʘʮʽʡ, ʧʝʨʩʦʥʘʞʽʚ, ʜʽʘʣʦʛʽʚ. ʇʦ ʩʪʚʦʨʝʥʠʤ ʢʦʥʮʝʧʪʘʤ 

ʧʝʨʩʦʥʘʞʽʚ ʙʫʣʠ ʥʘʤʘʣʴʦʚʘʥʽ ʛʦʣʦʚʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʟʨʦʙʣʝʥʽ ʦʢʨʝʤʽ ʨʦʟʢʘʜʨʦʚʢʠ ʝʤʦʮʽʡ. 

ʅʘ ʬʦʥʠ ʣʦʢʘʮʽʡ ʜʦʜʘʥʦ ʧʝʨʩʦʥʘʞʽʚ, ʟ ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʽʘʣʦʛ. ʇʨʠʢʣʘʜ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʝʢʩʪʫ ʜʽʘʣʦʛʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 3. 

 



ɯʊ-ɯʜʝʷ 2019 

 

52 

 

 
ʈʠʩʫʥʦʢ 3 - ʇʨʠʢʣʘʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʝʢʩʪʫ ʜʽʘʣʦʛʫ 

 

ʇʝʨʝʚʘʛʠ. 

ɼʦ ʧʝʨʝʚʘʛ ʚʽʟʫʘʣʴʥʠʭ ʥʦʚʝʣ, ʪʘʢʠʭ, ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʽʣʶʩʪʨʘʮʽʡ, ʟʨʫʯʥʽʩʪʴ, 

ʧʨʦʩʪʦʪʘ ʪʘ ʥʠʟʴʢʘ ʮʽʥʘ, ʥʘʰʘ ʥʦʚʝʣʘ ʤʘʻ ʪʘʢʦʞ ʪʘʢʽ, ʷʢ ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ, 

ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʥʽʩʪʴ ʪʘ ʨʝʽʛʨʘʙʝʣʴʥʽʩʪʴ. 

ʇʽʜʙʠʚʘʶʯʠ ʧʽʜʩʫʤʢʠ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʙʫʚ ʥʘʧʠʩʘʥʠʡ ʩʮʝʥʘʨʽʡ ʧʝʨʰʦʛʦ ʘʢʪʫ, ʩʪʚʦʨʝʥʽ 

ʽʣʶʩʪʨʘʮʽʾ ʜʦ ʥʴʦʛʦ, ʨʦʟʨʦʙʣʝʥʠʡ ʜʠʟʘʡʥ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʽʥʪʝʨʬʝʡʩʫ, ʥʘʧʠʩʘʥʠʡ ʢʦʜ ʜʣʷ 

ʧʦʚʥʦʮʽʥʥʦʾ ʨʦʙʦʪʠ ʩʣʘʡʜʽʚ ʪʘ ʘʥʽʤʘʮʽʡ. ɼʘʥʽ ʝʣʝʤʝʥʪʠ ʙʫʣʠ ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʧʨʦʛʨʘʤʫ ʚ 

ʟʨʫʯʥʦʤʫ ʜʣʷ ʨʦʟʫʤʽʥʥ ̫ʚʠʛʣʷʜʽ. ʆʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʧʝʨʩʦʥʘʞʽ ʪʘ ʣʦʢʘʮʽʾ, ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʦʜʽʾ ʜʘʥʦʾ ʽʩʪʦʨʽʾ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʥʦʚʝʣʠ ʚ ʫʩʽʭ 

ʾʾ ʘʩʧʝʢʪʘʭ. 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ: RenôPy, Python, PaintTool SAI. 

 

ɺʠʩʥʦʚʢʠ. ʏʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʡʦʤʠ ʪʘ ʦʨʠʛʽʥʘʣʴʥʽ ʤʝʭʘʥʽʢʠ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʽʟʫʘʣʴʥʽ ʥʦʚʝʣʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʢʨʠʪʠ ʩʶʞʝʪ ʟʦʚʩʽʤ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ. ɿʘʚʜʷʢʠ ʥʠʟʴʢʠʤ 

ʩʠʩʪʝʤʥʠʤ ʚʠʤʦʛʘʤ, ʟʨʫʯʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʚʠʩʦʢʽʡ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʧʫʩʢʫ ʥʘ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ (ʷʢ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʘʭ ʟ ʨʽʟʥʠʤʠ 

ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢ ʽ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ), ʚʦʥʠ ʤʘʶʪʴ ʟʤʦʛʫ ʙʫʪʠ ʥʘ 

ʦʜʥʦʤʫ ʨʽʚʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʢʥʠʛʘʤʠ.  

 

Summary. Using a variety of tricks and original gameplay mechanics, visual novels allow you 

to reveal the plot from a completely different perspective. Low system requirements, usability, 

high availability and the possibility to run them on most modern devices (both on personal 

computers with various operating systems, and on smartphones) give them the opportunity to 

be on the same level with books. 
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ʂʆʄʇôʖʊɽʈʅɸ ɻʈɸ çDino in Cosmosè 
 

ʌʽʣʴʯʘʢʦʚʘ ʉ.ɻ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ɹʘʨʙʘʨʫʢ ʃ.ɺ. 

ʉʅʋ ʽʤ. ɺ.ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʊʘʢ ʷʢ ʩʫʯʘʩʥʠʡ ʩʚʽʪ ʚʘʞʢʦ ʫʷʚʠʪʠ ʙʝʟ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ, ʪʦ ʟ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. ɭ ʙʘʛʘʪʦ ʩʭʦʞʠʭ ʢʦʥʮʝʧʮʽʡ ʧʦ ʩʘʤʽʡ ʩʪʨʫʢʪʫʨʽ ʡ 

ʛʦʣʦʚʥʠʤ ʨʠʩʘʤ ʽʛʦʨ, ʘʣʝ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʢʦʞʝʥ ʽʛʨʦʚʠʡ ʧʨʦʝʢʪ ʩʘʤ ʧʦ ʩʦʙʽ ʻ 

ʫʥʽʢʘʣʴʥʠʤ ʪʘ ʤʘʻ ʚʣʘʩʥʫ ʽʩʪʦʨʽʶ ʚʠʥʠʢʥʝʥʥʷ. ɯ ʭʦʯʘ ʟ ʯʘʩʦʤ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ 

ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ï ʮʝ ʟʦʚʩʽʤ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʧʨʠʧʠʥʷʪʴ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ 

ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʽ, ʘʣʝ ʢʨʝʘʪʠʚʥʽ ʧʨʦʜʫʢʪʠ. ʊʦʙʪʦ ʥʘ ʪʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʯʝʧʠʪʠ 

ʩʚʦʾʤ ʦʨʠʛʽʥʘʣʴʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʽʜʝʻʶ ʯʠ ʛʨʘʬʽʢʦʶ. ɯ ʩʘʤʝ ʪʦʤʫ ʩʪʚʦʨʝʥʥʷ ʤʘʣʝʥʴʢʠʭ 

ʧʨʦʝʢʪʽʚ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʡ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. 

ʄʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʨʦʟʚʘʞʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʟ ʝʣʝʤʝʥʪʘʤʠ ʥʦʩʪʘʣʴʛʽʾ ʜʣʷ 

ʙʽʣʴʰ ʜʦʨʦʩʣʦʾ ʘʫʜʠʪʦʨʽʾ. ɻʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʽʩʪʦʨʠʢʦ-ʬʘʥʪʘʩʪʠʯʥʦʤʫ ʞʘʥʨʽ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ ʪʘ ʩʶʞʝʪ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʛʨʠ ʟʘ ʦʩʥʦʚʫ ʙʫʣʘ ʚʟʷʪʘ ʽʜʝʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʤʦʤʝʥʪʽʚ ʟʽ ʟʥʘʤʝʥʠʪʦʾ ʧʨʠʩʪʘʚʢʠ Dendy 90-ʭ ʨʦʢʽʚ. ɻʨʘ ʤʘʻ ʭʘʨʘʢʪʝʨʥʽ ʟʚʫʢʠ, ʘ ʪʘʢʦʞ ʪʫ 

ʩʘʤʫ çʧʽʢʩʝʣʴʥʫ ʛʨʘʬʽʢʫè. 

ɻʦʣʦʚʥʠʡ ʘʢʮʝʥʪ ʫ ʨʝʘʣʽʟʘʮʽʾ ʷʢ ʨʘʟ-ʪʘʢʠ ʟʨʦʙʣʝʥʠʡ ʥʘ ʪʦʤʫ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʮʽʢʘʚʦʾ 

ʽʜʝʾ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʧʦʪʫʞʥʽʰʽ ʡ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʋ ʜʘʥʦʤʫ 

ʧʨʦʝʢʪʽ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʘʤʘ ʘʪʤʦʩʬʝʨʘ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ. ʊʦʙʪʦ ʛʨʘ, ʷʢʘ ʩʘʤʘ ʧʦ ʩʦʙʽ 

ʻ ʚʽʜʩʠʣʘʥʥʷʤ ʜʦ ʤʠʥʫʣʦʛʦ, ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʪʘʢ ʩʘʤʦ ʚʞʝ ʥʝ ʥʘʜʪʦ 

ʧʦʧʫʣʷʨʥʝ. ʉʘʤʝ ʮʝ ʩʪʚʦʨʶʻ ʩʚʦʶ çʨʦʜʟʠʥʢʫè ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʣʶʙʣʷʪʴ ʚʜʘʪʠʩʷ ʜʦ 

ʥʦʩʪʘʣʴʛʽ.ʾ ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʬʫʥʢʮʽʾ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ, ʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʠʤʠ ʚʽʜʥʦʩʥʦ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ. ʎʝ ʬʘʢʪʠʯʥʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʫʩʪʠʪʠ ʛʨʫ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʙʫʜʴ-ʷʢʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ɯʥʪʝʨʬʝʡʩ ʛʨʠ (ʨʠʩ. 1) ʻ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ, ʘ ʩʶʞʝʪʥʘ ʣʽʥʽʷ ʤʘʻ ʥʘʩʪʫʧʥʫ ʢʦʥʮʝʧʮʽʶ: 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʩʝʙʝ ʚ ʝʧʦʭʫ ʤʝʟʦʟʦʶ ʫ ʨʦʣʽ ʜʠʥʦʟʘʚʨʘ, 

ʷʢʠʡ ʧʦʪʨʘʧʠʚ ʜʦ ʢʦʩʤʦʩʫ. ʁʦʛʦ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʟʘʭʠʩʪ ɿʝʤʣʽ ʚʽʜ ʥʝʩʧʦʜʽʚʘʥʦʾ 

ʘʪʘʢʠ ʤʝʪʝʦʨʠʪʽʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʩʪʘʪʠ ʛʝʨʦʻʤ ï ʜ̫̔ ʪʠ ʧʦʪʨʽʙʥʦ ʥʝʚʽʜʢʣʘʜʥʦ ʡ ʯʽʪʢʦ, ʘʜʞʝ 

ʢʦʩʤʽʯʥʽ ʪʽʣʘ ʣʝʪʷʪʴ ʰʚʠʜʢʦ, ʘ ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʽʚ ʛʦʣʦʚʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʦʙʤʝʞʝʥʘ. ʄʝʪʘ 

ʛʨʠ: ʟʘʣʠʰʠʪʠʩʷ ʚ ʞʠʚʠʭ, ʥʘʙʨʘʪʠ 25 ʦʯʦʢ ʪʘ ʚʨʷʪʫʚʘʪʠ ɿʝʤʣʶ. 

ɻʦʣʦʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʫ ʛʨʽ ʟʚʠʯʥʦ ʩʪʘʥʜʘʨʪʥʝ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʽʣʦʯʦʢ (ʘʙʦ WASD) ʪʘ 

ʧʨʦʙʽʣʫ. 
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ʈʠʩʫʥʦʢ 1 ï ɺʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʨʠ 

ʆʩʥʦʚʥʽ ʘʥʘʣʦʛʠ. ʍʦʯʘ ʩʘʤ ʧʦ ʩʦʙʽ ʧʨʦʝʢʪ ʽ ʻ ʩʧʨʦʙʦʶ ʚʽʜʪʚʦʨʠʪʠ ʘʪʤʦʩʬʝʨʫ ʜʘʚʥʦ 

ʟʥʘʡʦʤʦʾ ʧʨʠʩʪʘʚʢʠ, ʦʜʥʘʢ ʛʦʣʦʚʥʠʡ ʩʶʞʝʪ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʥʢʨʝʪʥʠʭ ʘʥʘʣʦʛʽʚ ʥʝ ʤʘʶʪʴ. ɸʣʝ, ʟʚʽʩʥʦ, ʻ ʪʘʢʽ ʞ ʥʝʚʝʣʠʢʽ ʧʨʦʝʢʪʠ, ʷʢʽ ʯʠʤʦʩʴ ʩʭʦʞʽ ʚ 

ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ. 

ʇʦʪʝʥʮʽʘʣʴʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʪʘ ʮʽʣʴʦʚʠʡ ʨʠʥʦʢ.  ɺʠʭʦʜʷʯʠ ʟʽ ʩʚʦʻʾ ʽʜʝʾ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʧʨʦʝʢʪ ʤʘʻ ʥʘʮʽʣʶʚʘʥʥʷ ʥʘ ʙʽʣʴʰ ʜʦʨʦʩʣʫ ʘʫʜʠʪʦʨʽʶ, ʙʦ ʥʝʩʝ ʫ ʩʦʙʽ ʤʝʪʫ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʫ ʥʦʩʪʘʣʴʛʽʾ. ʇʨʦʪʝ ʩʘʤʘ ʧʦ ʩʦʙʽ ʛʨʘ ʥʝ ʤʘʻ ʚʽʢʦʚʠʭ ʦʙʤʝʞʝʥʴ, ʪʦʤʫ ʚʦʥʘ ʣʝʛʢʦ 

ʤʦʞʝ ʟʘʮʽʢʘʚʠʪʠ ʣʶʜʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ. 

ʊʝʭʥʦʣʦʛʽʾ, ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ 

ʚʽʜʢʨʠʪʝ ʩʝʨʝʜʦʚʠʱʝ Lazarus, ʚ ʷʢʦʤʫ ʤʦʞʥʘ ʨʦʟʨʦʙʣʷʪʠ ʢʨʦʩʧʣʘʪʬʦʨʤʥʽ ʧʨʦʜʫʢʪʠ ʚ 

Delphi-ʧʦʜʽʙʥʦʤʫ ʦʪʦʯʝʥʥʽ. ʂʦʤʧʽʣʷʪʦʨ ʻ ʙʝʟʢʦʰʪʦʚʥʠʤ, ʤʘʻ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ, ʘ 

ʪʘʢʦʞ ʚʽʥ ʜʦʩʠʪʴ ʣʝʛʢʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ɼʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʦʙʨʘʥʝ ʩʧʝʮʽʘʣʴʥʦ, ʪʘʢ ʷʢ ʚʦʥʦ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʽʜʝʾ. 

ɺʠʩʥʦʚʢʠ. ɹʫʜʴ-ʷʢʦʤʫ ʚʠʛʘʜʘʥʦʤʫ ʧʨʦʝʢʪʫ ʧʦʪʨʽʙʥʦ ʜʘʚʘʪʠ ʰʘʥʩ ʥʘ ʽʩʥʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʢʘ ʜʘʥʦʾ ʛʨʠ ʚʠʡʰʣʘ ʜʦʩʠʪʴ ʩʧʦʥʪʘʥʥʦʶ, ʘ ʙʘʛʘʪʦ ʥʶʘʥʩʽʚ ʙʫʣʠ ʦʙʜʫʤʘʥʽ ʡ 

ʚʜʦʩʢʦʥʘʣʝʥʽ ʚʞʝ ʧʦ ʭʦʜʫ ʩʪʚʦʨʝʥʥʷ ʽʜʝʾ. ʋ ʧʦʜʘʣʴʰʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʚ ʛʨʽ ʤʦʞʥʘ ʙʫʜʝ ʱʝ 

ʧʦʢʨʘʱʠʪʠ ʽʥʪʝʨʬʝʡʩ, ʜʦʜʘʪʠ ʥʦʚʽ ʨʽʚʥʽ, ʘ ʪʘʢʦʞ ʚʠʙʽʨ ʩʢʣʘʜʥʦʩʪʽ ʮʠʭ ʨʽʚʥʽʚ. ʆʜʥʘʢ 

ʛʦʣʦʚʥʘ ʽʜʝʷ ʻ ʽ ʟʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʦʶ: ʤʘʣʝʥʴʢʠʡ ʜʠʥʦʟʘʚʨ ʧʦʚʠʥʝʥ ʩʪʘʪʠ ʛʝʨʦʻʤ ɿʝʤʣʽ, 

ʘ ʢʦʨʠʩʪʫʚʘʯ ï ʥʘʩʦʣʦʜʠʪʠʩʷ ʜʫʭʦʤ ʤʠʥʫʣʦʛʦ ʪʘ ʮʽʢʘʚʦ ʧʨʦʚʝʩʪʠ ʯʘʩ. 

Summary. The presented game is called çDino in Cosmosè. The main goal of the project is 

entertaining content and reference to games from the past. Playing the game presented, 

someone can just have fun, and someone else will give in to the nostalgia of the 90s. 
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ʈʖʂɿɸʂ ɿ LED-ɼʀʉʇʃɽɭʄ  

çPALE LIGHT è 
 

ɹʝʨʝʞʥʠʡ ʇ.ɸ.,  ʄʝʜʚ̒ʜʻʚ ɹ.ʄ.  

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʈʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʦʙʫʤʦʚʣʶʻ ʟʚʠʯʢʫ ʣʶʜʝʡ ʜʽʣʠʪʠʩʷ ʩʚʦʾʤ ʥʘʩʪʨʦ̒ ʤ, 

ʩʤʘʢʘʤʠ, ʪʦʯʢʦ  ʁʟʦʨʫ  ʟ ʰʠʨʦʢʦʶ ʘʫʜʠʪʦʨʽʻʶ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. ʈʶʢʟʘʢ ʟ LED-

ʜʠʩʧʣʝʻʤ, ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʶ ʚʠʚʝʜʝʥʥʷ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʘʙʦ ʥʘʚʠʪʴ 

ʪʝʢʩʪʫ ʥʘ ʜʠʩʧʣʝʡ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʮʝ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ.  ɺ ʩʚʽʪʽ ʜʦʩʪʘʪʥʴʦ ʩʽʨʦʩʪʽ ʪʘ 

ʩʤʫʪʢʫ, ʘʣʝ ʯʦʤʫ ʚʩʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʮʴʦʤʫ ʩʪʠʣʶ? ʈʶʢʟʘʢ ʟ LED-ʜʠʩʧʣʝʻʤ 

ʜʦʟʚʦʣʠʪʴ ʚʠʩʣʦʚʠʪʠ ʩʚʦʁ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʚʽʜʯʫʪʪʷ, ʧʝʨʝʜʘʪʠ ʩʚʽʡ ʥʘʩʪʨʽʡ ʪʘ ʚʥʫʪʨʽʰʥʽ 

ʧʝʨʝʞʠʚʘʥʥʷ ʯʝʨʝʟ ʜʠʩʧʣʝʡ, ʷʢʠʡ ʚʜʘʣʦ ʨʦʟʤʽʱʝʥʠʡ ʫ ʥʠʭ ʟʘ ʩʧʠʥʘʤʠ. 

ʄʝʪʘ. ʉʪʚʦʨʝʥʥʷ ʨʶʢʟʘʢʘ ʟ LED-ʜʠʩʧʣʝʻʤ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʶ ʚʠʚʝʜʝʥʥʷ 

ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʪʝʢʩʪʫ ʥʘ ʜʠʩʧʣʝʡ. 

ʆʧʠʩ. ɯʜʝʻʶ ʧʨʦʝʢʪʫ ʻ ʩʪʚʦʨʝʥʥʷ ʜʝʰʝʚʦʛʦ, ʷʢʽʩʥʦʛʦ, ʣʝʛʢʦʛʦ, ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʘ ʤʽʩʪʢʦʛʦ 

ʨʶʢʟʘʢʘ ʟ LED-ʜʠʩʧʣʝʻʤ ʟ ʧʽʜʪʨʠʤʢʦʁ ʬʫʥʢʮʽ ʾ ʚʠʚʝʜʝʥʥʷ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ, ʪʝʢʩʪʫ ʥʘ ʜʠʩʧʣʝʡ. ʊʘʢʦʞ, ʜʦʩʪʫʧʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʨʶʢʟʘʢʫ ʟ LED-ʜʠʩʧʣʝʻʤ ʚ ʷʢʦʩʪʽ ʝʢʨʘʥʫ ʜʣʷ ʛ̔ʨ çɿʤʽʡʢʘè ʘʙʦ çʊʝʪʨʽʩè. ʇʨʦʝʢʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʧʘʨʘʪʥʦʾ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ:  

- ʘʜʨʝʩʥʘ ʩʚʽʪʣʦʜʽʦʜʥʘ ʩʪʨʽʯʢʘ; 

- ʧʽʥʦʧʣʘʩʪ 30 ʥʘ 20ʩʤ; 

- ʧʣʘʪʘ Wemos D1; 

- ʘʢʫʤʫʣʷʪʦʨ ʥʘ 20000 ʤɸʯ; 

- ʜʽʦʜ; 

- ʨʝʟʠʩʪʦʨ. 

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ LED-ʜʠʩʧʣʝ ʁʩʪʘʥʦʚʠʪʴ 12 Ĭ 12 ʪʦʯʦʢ. 

 ʇʨʦʛʨʘʤʥʘ ʯʘʩʪʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ Android-ʜʦʜʘʪʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʫʧʨʘʚʣʽʥʥʷ LED-ʜʠʩʧʣʝʻʤ. ɯʥʪʝʨʬʝʡʩ Android-ʜʦʜʘʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1, 2. 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʜʘʪʢʫ ʻ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ:  

- ʜʦʜʘʪʦʢ ʧʨʘʮʶʻ ʥʘ ʩʠʩʪʝʤʽ Android 4.1 ʪʘ ʚʠʱʝ; 

- ʤʘʻ ʟʨʫʯʥʠʡ ʪʘ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.1; 
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ʈʠʩʫʥʦʢ 1 - ɯʥʪʝʨʬʝʡʩ Android-ʜʦʜʘʪʢʫ 

 

- ʜʦʩʪʫʧʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʣʘʰʪʫʚʘʥ ɹʟʦʙʨʘʞʝʥʴ, ʱʦ ʧʝʨʝʜʘʪʁʴʩʷ 

ʥʘ ʜʠʩʧʣʝʡ (ʨʠʩ. 2); 

 

          
ʈʠʩʫʥʦʢ 2 ï ʅʘʣʘʰʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʧʝʨʝʜʘʪʁʴʩʷ ʥʘ ʜʠʩʧʣʝʡ 

 

- ʧʽʜʢʣʶʯʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʙʝʟʜʨʦʪʦʚʫ ʤʝʨʝʞʫ Wi-Fi. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥ ̔ʨʝʩʫʨʩʠ: 

- Arduino IDE; 

- ʄʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ LED ʨʶʢʟʘʢ; 

- Adobe PhotoShop CC 2019. 

ʇʦʪʝʥʮʽʡʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʜʘʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʣʶʜʠ, ʷʢʽ ʭʦʯʫʪʴ ʚʠʩʣʦʚʠʪʠ ʩʚʦʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʘʙʦ ʧʦʯʫʪʪʷ ʩʫʩʧʽʣʴʩʪʚʫ.  

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ. ɻʦʣʦʚʥʠʤ ʢʦʥʢʫʨʝʥʪʦʤ ʧʨʦʝʢʪʫ ʚ ʋʢʨʘʾʥʽ ʻ ʩʪʘʨʪʘʧ PIX, ʟʙʽʨ ʢʦʰʪ 

ʥʘ ̫ʢʠʡ ʙʫʚ ʟʘʧʫʱʝʥʠʡ ʧʦʧʫʣʷʨʥʦ ʁʢʨʘʫʜʬʘʥʜʽʥʛʦʚʦ ʁʧʣʘʪʬʦʨʤʦ  ʁKickstarter. ʉʪʘʨʪʘʧ 

ʟʽʙʨʘʚ $ 42 092 ʽʟ ʟʘʧʣʘʥʦʚʘʥʠʭ $ 35 000, ʱʦ ʢʘʞʝ ʧʨʦ ʽʥʪʝʨʝʩ ʘʫʜʠʪʦʨʽʾ ʜʦ ʨʦʟʨʦʙʦʢ 

ʮʴʦʛʦ ʥʘʧʨʷʤʫ. ɸʣʝ ʚʠʩʦʢʘ ʮʽʥʘ ʚʠʩʪʘʚʣʝʥʘ ʨʦʟʨʦʙʥʠʢʘʤʠ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʜʙʘʥʥʷ 

ʟʥʘʯʥʠʤ ʧʨʠʜʙʘʥʥʷʤ ʽ ʤʘʣʦʜʦʩʪʫʧʥʠʤ ʰʠʨʦʢʽʡ ʘʫʜʠʪʦʨʽʾ.  
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ʇʝʨʝʚʘʛʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ʇʝʨʝʚʘʛʦʶ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʚʝʜʝʥʥʷ ʥʘ ʜʠʩʧʣʝʡ. ʎʝ ʤʫʞʝ ʙʫʪʠ ʙʫʜʴ ʷʢʝ ʟʦʙʨʘʞʝʥʥʷ, ʛʦʜʠʥʥʠʢ, ʚʣʘʩʥʦʨʫʯ 

ʥʘʤʘʣʴʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʥʘʧʠʩʘʥʠʡ ʪʝʢʩʪ. ʊʘʢʦʞ, ʧʝʨʝʚʘʛʦʶ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʶʢʟʘʢʫ ʟ LED-ʜʠʩʧʣʝʻʤ ʚ ʷʢʦʩʪʽ ʝʢʨʘʥʫ ʜʣʷ ʛ̔ʨ çɿʤʽʡʢʘè 

ʘʙʦ çʊʝʪʨʽʩè. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʤʘʡʙʫʪʥʻ ʟʘʧʣʘʥʦʚʘʥʦ ʧʦʣʽʧʰʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʶʢʟʘʢʘ ʟ LED-

ʜʠʩʧʣʝʻʤ. ɿʘʧʣʘʥʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʧʦʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʝʢʨʘʥʫ,  ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʪʝʤ ʥʘ ʚʠʙʽʨ ʜʣʷ ʾʭ ʧʦʢʘʟʫ, ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ. ɻʦʣʦʚʥʦ  ʁʤʝʪʦ  ʁ  ̒

ʟʜʝʰʝʚʣʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʨʦʟʨʦʙʢʠ ʥʘʨʷʜʫ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʾʾ ʷʢʦʩʪʽ. 
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ɼʆɼɸʊʂʀ ɼʃʗ ʉʄɸʈʊʌʆʅɯɺ, ʏɸʊ-ɹʆʊʀ, 

ʉɽʈɺɯʉʀ 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʀʉʊɽʄʀ GPS ʇʈʀ 

ʈʆɿʈʆɹʎɯ ʅɸɺɯɻɸʎɯʁʅʀʍ ANDROID-

ɼʆɼɸʊʂɯɺ  
 

ʌʝʜʦʨʷʯʝʥʢʦ ʆ. ɯ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʑʝʨʙʘʢʦʚ ɭ. ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʅʘ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʦʶ GPS-ʢʦʦʨʜʠʥʘʪ (ʰʠʨʦʪʠ ʽ ʜʦʚʛʦʪʠ) ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ ʚʠʩʦʢʽ ʙʫʜʽʚʣʽ, ʜʝʨʝʚʘ, ʨʽʟʥʽ ʧʦʛʦʜʥ̔  ʷʚʠʱʘ, ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʩʫʧʫʪʥʠʢʽʚ ʽ ʪ. ʧ. ʊʦʯʥʦʩʪʽ GPS-ʢʦʦʨʜʠʥʘʪ ʜʦʩʠʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʦʜʥʘʢ ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʽʢ ʛʝʦʜʘʥʠʭ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ 

ʽ ʚʘʨʪʦʩʪ̔ ʧʦʾʟʜʢʠ ʜʣʷ ʩʣʫʞʙʠ ʪʘʢʩʽ, ʪʦ ʧʦʤʠʣʢʠ ʥʘʢʦʧʠʯʫʶʪʴʩʷ, ʽ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʚʠ̫ʚʣʷʻʪʴʩʷ ʥʘʧʨʠʢʣʘʜ ʙʽʣʴʰʝ ʚ ʤʝʪʨʘʭ ʥ̔ ʞ ʢʦʨʠʩʪʫʚʘʯ ʦʯʽʢʫʚʘʚ ʩʧʠʨʘʶʯʠʩʴ ʥʘ 

ʽʥʬʦʨʤʘʮʽʶ ʷʢʫ ʦʪʨʠʤʘʚ ʚ ʜʦʜʘʪʢʫ. ʅʘ ʙʶʜʞʝʪʥʠʭ ʩʤʘʨʪʬʦʥʘʭ ʧʦʤʠʣʢʘ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 

ʜʫʞʝ ʚʠʩʦʢʠʡ ʧʨʦʮʝʥʪ, ʦɦ ʚʝʜʝ ʜʦ ʨʽʟʥʦʛʦ ʨʦʜʫ ʥʝʧʨʠʻʤʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʥʝʚʜʦʚʦʣʝʥʥʷ 

ʢʣʽʻʥʪʽʚ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʥʘ ʩʤʘʨʪʬʦʥʘʭ Android, ʪʘʢ ʷʢ ʯʝʨʝʟ ʥʝʚʠʩʦʢʫ 

ʚʘʨʪʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʦʜʽʾʚ ʪʘʢʩʽ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ 

ʨʝʘʣʽʟʫʚʘʪʠ ʩʝʨʚʽʩ, ʷʢʠʡ ʙʫʜʝ ʦʙʨʦʙʣʷʪʠ ʤʘʨʰʨʫʪʠ, ʦʪʨʠʤʘʥʽ ʚʽʜ ʩʪʦʨʦʥʥʽʭ ʩʝʨʚʽʩʽʚ. 

ʆʜʥʠʤ ʟ ʥʘʡʥʘʜʡ̔ʥʽʰʠʭ ʩʧʦʩʦʙ̔ʚ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʽ ʧʽʜʨʘʭʫʥʢʫ 

ʜʠʩʪʘʥʮʽʡ ï ʻ ʚʘʨʽʘʥʪ ʩʢʣʘʩʪʠ ʚʝʢʪʦʨʥʫ ʢʘʨʪʫ ʜʦʨʽʛ ʤʽʩʪʘ ʽ ʚʽʜʦʙʨʘʞʘʪʠ GPS-ʢʦʦʨʜʠʥʘʪʠ 

ʥʘ ʥʘʡʙʣʠʞʯʽ ʜʦʨʦʛʠ. ʆʜʥʘʢ ʮʝʡ ʤʝʪʦʜ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢʱʦ ʽʩʥʫʻ ʘʢʪʫʘʣʴʥʘ ʽ 

ʥʘʜʽʡʥʘ ʙʘʟʘ ʢʦʦʨʜʠʥʘʪ ʜʦʨ̔ʛ. ɰʾ ʩʪʚʦʨʝʥʥ̫ - ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʜʽʷʥʥʷ 

ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʪʘ, ʪʦʤʫ ʮʝʡ ʩʧʦʩʽʙ ʟʘʥʘʜʪʦ ʜʦʨʦʛʠʡ. ʄʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ API ʚʽʜ Google, ʘʣʝ ʚ ʮʴʦʤʫ ʩʝʨʚʽʩʽ ʻ ʦʙʤʝʞʝʥʥʷ ʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʚ ʜʝʥʴ, 

ʪʘ ʥʝ ʫ ʚʩʭ̔ ʚʦʜʽʾʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʩʝʨʚʽʩʠ Google Play. ʊʘʢ ʷʢ ʫʩʽ ʮʽ ʤʝʪʦʜʠ ʥʝ ʻ 

ʝʬʝʢʪʠʚʥʠʤʠ, ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʪʦʯʥʦʩʪʽ GPS-ʢʦʦʨʜʠʥʘʪ, ʦʙʨʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʣʴʪʨʽʚ ʪʘ ʜʘʪʯʠʢʽʚ Android. 

 

ʄʝʪʘ ʨʦʙʦʪʠ. ɺʠʭʦʜʷʯʠ ʟʽ ʩʢʘʟʘʥʦʛʦ ʚʠʱʝ, ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʽʧʰʠʪʠ ʪʦʯʥʽʩʪʴ 

ʚʠʟʥʘʯʝʥʥ̫ GPS-ʢʦʦʨʜʠʥʘʪ ʥʘ ʩʤʘʨʪʬʦʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ 

ʜʦʚʞʠʥʠ ʤʘʨʰʨʫʪʫ ʪʘ  ʚʽʨʪʫʘʣʴʥʽ ʜʘʪʯʠʢʠ Android ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ ʚʠʟʥʘʯʝʥʥʷ GPS-

ʢʦʦʨʜʠʥʘʪ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʬʽʣʴʪʨʽʚ ʪʦʯʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ GPS-

ʢʦʦʨʜʠʥʘʪ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʴʩ̫. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʜʣʷ ʆʉ Android, ʷʢʠʡ 

ʙʠ ʚʠʨʽʰʫʚʘʚ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʢʦʤʧʝʥʩʫʚʘʪʠ ʧʦʭʠʙʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʧʨʦʡʜʝʥʠʡ ʤʘʨʰʨʫʪ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʥʘʚʪ̔ʴ ʢʦʣʠ ʘʚʪʦ ʬʘʢʪʠʯʥʦ ʩʪʦʾ ʪʴ ʥʘ ʤʽʩʮ.̔ ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʪʝ, ʱʦ 
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GPS-ʢʦʦʨʜʠʥʘʪʠ ʧʨʠʭʦʜʷʪʴ ʟ ʧʦʭʠʙʢʦʶ ʽ ʥʘ ʢʘʨʪʽ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʢʽʥʮʝʚʽ ʪʦʯʢʠ 

ʥʝʧʨʘʚʠʣʴʥʦʾ çʟʽʨʢʠè; 

- ʬʽʣʴʪʨʫʚʘʪʠ ʨʽʟʢʽ çʩʪʨʠʙʢʠè ʚ ʪʦʯʢʠ, ʚʽʜʜʘʣʝʥ ̔ ʚ̔ʜ ʨʝʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ ʥʘ 

ʟʥʘʯʥʫ ʚʽʜʩʪʘʥʴ (ʜʦ 500 ʤʝʪʨʽʚ); 

- ʚ̔ ʜʥʦʚʣ ʚʁʘʪʠ ʤʘʨʰʨʫʪ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʠʭ (~ 30-60 ʩʝʢʫʥʜ) ʚʪʨʘʪʘʭ ʟʚ'ʷʟʢʫ ʟ 

GPS. 

ʇʨʠ ʮʴʦʤʫ ʘʣʛʦʨʠʪʤ ʥʝ ʧʦʚʠʥʝʥ ʽʥʪʝʥʩʠʚʥʦ ʚʠʪʨʘʯʘʪʠ ʟʘʨʷʜ ʙʘʪʘʨʝʾ, ʘ ʪʘʢʦʞ ʦʧʝʨʘʪʠʚʥʫ 

ʧʘʤ'ʷʪʴ. ɹʘʞʘʥʦ, ʱʦʙ ʚʽʥ ʚʟʘʛʘʣʽ ʥʝ ʥʘʢʦʧʠʯʫʚʘʚ ʚʩʽ ʦʪʨʠʤʘʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʘ ʟʙʝʨʽʛʘʚ ʪʘ 

ʦʙʨʦʙʣʷʚ ʪʽʣʴʢʠ ʢʽʣʴʢʘ ʧʦʧʝʨʝʜʥʽʭ ʽ ʧʦʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʽ 

ʧʦʟʙʘʚʣʝʥʥʷ ʰʫʤʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʣʴʪʨʘ ʂʘʣʤʘʥʘ. 

ɹʫʣʦ ʚʠʙʨʘʥʦ ʜʚʘ ʥʘʡʢʨʘʱʠʭ ʤʝʪʦʜʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʧʨʠʩʪʨʦʶ ʚ ʧʨʦʩʪʦʨʽ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʽʜ ʘʢʩʝʣʝʨʦʤʝʪʨʘ, ʤʘʛʥʽʪʦʤʝʪʨʘ ʽ ʛʽʨʦʩʢʦʧʘ - ʚʽʨʪʫʘʣʴʥʠʡ ʩʝʥʩʦʨ 

ROTATION_VECTOR ʽ ʬʽʣʴʪʨ ʄʘʜʞʚʽʢʘ. ʂʨʘʱʽ ʚʦʥʠ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ. ɻʦʣʦʚʥʝ - ʚʦʥʠ 

ʧʨʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʝ ʧʦʪʨʽʙʥʦ ʧʠʩʘʪʠ ʜʫʞʝ ʙʘʛʘʪʦ ʢʦʜʫ.  ʇʨʠ ʮʴʦʤʫ 

ʚʦʥʠ ʥʝ ʰʫʤʣʷʪʴ ʽ ʧʨʘʮʶʪʁɹ  ʜʫʞʝ ʰʚʠʜʢʦ. 

ɺʽʨʪʫʘʣʴʥʽ ʜʘʪʯʠʢʠ Android.  

ʈʦʟʨʦʙʥʠʢʠ Android ʚʠʢʦʥʘʣʠ ʚʝʣʠʯʝʟʥʫ ʨʦʙʦʪʫ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʘʪʯʠʢʽʚ ʽ 

ʥʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʚʯʘʪʠ ʽ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʩʽ ʭʠʪʨʽ ʘʣʛʦʨʠʪʤʠ sensor fusion ʽ AHRS. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʘʪʯʠʢʦʤ LINEAR_ACCELEROMETER, 

ʷʢʠʡ ʚʠʜʘʻ ʧʨʠʩʢʦʨʝʥʥʷ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʠʣʠ ʛʨʘʚʽʪʘʮʽʾ. ɸ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʨʽʻʥʪʘʮʽʾ ʚ 

ʧʨʦʩʪʦʨʽ ʤʦʞʥʘ (ʽ ʧʦʪʨʽʙʥʦ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ROTATION_VECTOR. ʂʨʘʱʠʡ ʨʝʟʫʣʪɹʘʪ 

ʧʦʢʘʟʫʻ ROTATION_VECTOR, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʽʣʴʪʨ ʂʘʣʤʘʥʘ. 

ʌʽʣʴʪʨ ʄʘʜʞʚʽʢʘ - ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʨʦʟʨʘʭʦʚʘʥʝ, 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʘ ʥʠʟʴʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʧʦʪʫʞʥʽʩʪʴ ʮʽʣʴʦʚʦʾ ʩʠʩʪʝʤʠ. ɺ ʷʢʦʩʪʽ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʢʘʟʠ ʘʢʩʝʣʝʨʦʤʝʪʨʘ, ʛʽʨʦʩʢʦʧʘ ʽ (ʦʧʮʽʦʥʘʣʴʥʦ) ʤʘʛʥʠʪʦʤʝʪʨʘ. 

ʅʘ ʚʠʭʦʜ̔  ʦʪʨʠʤʫʻʪɹʩ̫ ʢʚʘʪʝʨʥʽʦʥ, ʱʦ ʦʧʠʩʫʻ ʩʪʘʥ ʧʨʠʩʪʨʦʶ ʚ ʧʨʦʩʪʦʨʽ. ɺʽʥ ʧʨʘʮʶʻ 

ʜʽʡʩʥʦ ʰʚʠʜʢʦ ʽ ʤʘʡʞʝ ʥʝ ʚʠʪʨʘʯʘʻ ʨʝʩʫʨʩʠ, ʘʣʝ ʻ ʧʨʦʙʣʝʤʘ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʽʚ 

ʮʴʦʛʦ ʬʽʣʴʪʨʘ. ɿ ʧʣʶʩʽʚ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʡʦʛʦ ʣʝʛʢʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʙʫʜʴ-ʷʢʫ 

ʧʣʘʪʬʦʨʤʫ. 

ʌʽʣʴʪʨ ʂʘʣʤʘʥʘ - ʮʝ ʝʬʝʢʪʠʚʥʠʡ ʨʝʢʫʨʩʠʚʥʠʡ ʬʽʣʴʪʨ, ʱʦ ʦʮʽʥʶʻ ʚʝʢʪʦʨ ʩʪʘʥʫ 

ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʷʜ ʥʝʧʦʚʥʠʭ ʽ ʟʘʰʫʤʣʝʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. GeoHash - 

ʬʫʥʢʮʽʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 2 ʢʦʦʨʜʠʥʘʪ ʚʠʜʫ 37.571309, 55.767190 (ʜʦʚʛʦʪʘ, ʰʠʨʦʪʘ) ʫ 1 

ʨʷʜʦʢ. ɺʽʥ ʩʭʦʞʠʡ ʥʘ ʘʣʛʦʨʠʪʤ ʙʽʥʘʨʥʦʛʦ ʧʦʰʫʢʫ ʽ ʧʨʘʮʶʻ ʜʫʞʝ ʰʚʠʜʢʦ, ʤʘʡʞʝ ʥʝ 

ʚʠʪʨʘʯʘʶʯʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʬʽʣʴʪʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 2ʭ ʧʨʦʙʣʝʤ. ʇʦ-ʧʝʨʰʝ, ʥʝʦʙʭʽʜʥʦ 

ʷʢʦʩʴ ʦʙ'ʻʜʥʘʪʠ ʪʦʯʢʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʫʯ, ʱʦʙ ʟʥʠʟʠʪʠ ʧʦʪʽʢ ʥʘʜʣʠʰʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮ̔ʾ . ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʷʢʠʡ-ʥʝʙʫʜʴ ʨʘʜʽʫʩ ʽ ʦʙ'ʻʜʥʫʚʘʪʠ ʚʩʽ ʪʦʯʢʠ, ʱʦ 

ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʢʦʣʦ ʟ ʮʠʤ ʨʘʜʽʫʩʦʤ. ʆʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚ ʩʬʝʨʠʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ - 

ʜʦʨʦʛʘ ʦʧʝʨʘʮʽʷ, ʪʦʤʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ GeoHash-ʬʫʥʢʮʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʫʞʝ ʰʚʠʜʢʦ 

ʚʠʟʥʘʯʠʪʠ, ʯʠ ʚʽʜʥʦʩ̫ʪʴʩʷ ʪʦʯʢʠ ʜʦ ʦʜʥʽʻʾ ʦʙʣʘʩʪ,̔ ʯʠ ʥʽ. ʎʷ ʬʫʥʢʮʽʷ ʚʠʜʘʻ ʭʝʰ ʫ ʚʠʛʣʷʜʽ 

ʨʷʜʢʘ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʢʦʜʫʚʘʥʥʷ. ʏʠʤ 

ʙʽʣʴʰʝ ʜʦʚʞʠʥʘ ʭʝʰʘ, ʪʠʤ ʤʝʥʰʝ ʦʙʣʘʩʪɹ  ʽ ʙʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʢʦʦʨʜʠʥʘʪ ʚ ʦʜʥʽʡ ʦʙʣʘʩʪʽ. 
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ʄʘʢʩʠʤʘʣʴʥʘ ʤʦʞʣʠʚʘ ʜʦʚʞʠʥʘ ʛʝʦʭʝh -ʨʷʜʢʘ - 12 ʩʠʤʚʦʣʽʚ. ɼʫʞʝ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʜʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʦʢʘʟʫʻ ʜʦʚʞʠʥʘ ʭʝʰʘ 7 ʘʙʦ 8 ʩʠʤʚʦʣʽʚ. 

ʑʝ ʦʜʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʬʫʥʢʮʽʾ - ʚʠʟʥʘʯʝʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʷ "ʩʪʨʠʙʢʽʚ". ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, 

ʱʦ ʷʢʱʦ GPS ʧʨʠʡʤʘʯ ʚʠʜʘʚ ʧʦʩʧʽʣʴ ʙʽʣʴʰʝ 3 (ʟʘʜʘʻʪʴʩ̫ ʢʦʨʠʩʪʫʚʘʯʝʤ) ʢʦʦʨʜʠʥʘʪ ʟ 

ʦʜʥʠʤ ʭʝʰʝʤ, ʪʦ ʮʷ ʪʦʯʢʘ ʧʨʘʚʠʣʴʥʘ ʽ ʾʾ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ. ʗʢʱʦ ʞ ʤʝʥʰʝ - ʪʦ, 

ʡʤʦʚʽʨʥʦ, ʮʝ ʷʢʝʩʴ ʚʠʧʘʜʢʦʚʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʥʝ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ. 

ʇʨʠʢʣʘʜʠ ʧʨʦʢʣʘʜʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʘ  ʥʘ ʦʩʥʦʚʽ GeoHash ʽ ʟ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 1 ʽ 2, ʚʽʜʧʦʚʽʜʥʦ. 

 

 

ʈʠʩʫʥʦʢ 1 - ʄʘʨʰʨʫʪ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʣʴʪʨʘ  ʥʘ ʦʩʥʦʚʽ GeoHash 

 

 

ʈʠʩʫʥʦʢ 2 - ʄʘʨʰʨʫʪ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʣʴʪʨʘ ʥʘ ʦʩʥʦʚʽ GeoHash. ɼʦʚʞʠʥʘ ʨʷʜʢʘ 

(precision) - 7. ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʟ ʦʜʥʠʤ ʛʝʦʭʝʰʝʤ ï 3 
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ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʨʠʩʫʥʢʽʚ, GeoHash ʬʽʣʴʪʨ ʜʦʟʚʦʣʷʻ ʩʠʣʴʥʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʪʦʯʦʢ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʨʠʪʠʯʥʠʤ, ʷʢʱʦ ʢʦʦʨʜʠʥʘʪʠ ʧʦʚʠʥʝʥ ʦʙʨʦʙʣʷʪʠ 

ʩʝʨʚʝʨ ʘʙʦ ʷʢʱʦ ʧʣʘʥʫʻʪʴʩʷ ʟʙʝʨʽʛʘʪʠ ʤʘʨʰʨʫʪʠ ʚ ʙʘʟʽ ʜʘʥʠʭ. ʇʨʠʢʣʘʜ ʧʨʦʮʝʩʫ 

ʧʨʦʢʣʘʜʘʥʥʷ ʤʘʨʰʨʫʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʠʩʘʥʦʾ ʚʠʱʝ ʤʝʪʦʜʠʢʠ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3. 

 

 

ʈʠʩʫʥʦʢ 3 - ʇʨʦʮʝʩ ʧʨʦʢʣʘʜʘʥʥʷ ʤʘʨʰʨʫʪʫ  

 

ʅʘ ʨʠʩ. 3 ʯʝʨʚʦʥʽ ʪʦʯʢʠ ï ʮʝ ʢʦʦʨʜʠʥʘʪʠ GPS, ʘ ʩʠʥʽ - ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʬ̔ʣʴʪʨʫ. ʗʢ 

ʚʠʜʥʦ ʙʫʣʘ ʥʝʚʝʣʠʢʘ ʚʪʨʘʪʘ ʟʚ'ʷʟʢʫ ʟ GPS, ʘʣʝ ʪʨʘʻʢʪʦʨ̫̔  ʫʩʧʽʰʥʦ ʚʜ̔ʥʦʚʣʝʥʘ. 

 

ɺʠʩʥʦʚʢʠ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʙʫʚ ʥʘʧʠʩʘʥʠʡ Android-ʤʦʜʫʣʴ ʽ ʙʽʙʣʽʦʪʝʢʘ ʥʘ ʤʦʚʽ C, ̫ ʢʽ 

ʨʝʘʣʽʟʫʶʪʴ ʦʧʠʩʘʥʽ ʚʠʱʝ ʬʽʣʴʪʨʠ. ɺʽʟʫʘʣʴʥʦ ʪʨʘʢʝʪʦʨʽ ʾ ʩʪʘʣʠ ʙʽʣʴʰ ʟʛʣʘʜʞʝʥʠʤʠ ʽ 

ʟʥʠʢʣʦ ʥʘʢʨʫʯʫʚʘʥʥʷ ʜʦʚʞʠʥʠ ʤʘʨʰʨʫʪʫ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʨʫʭʫ.  

ɼʣʷ ʧʽʜʨʘʭʫʥʢʫ ʜʦʚʞʠʥʠ ʤʘʨʰʨʫʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 2 ʘʣʛʦʨʠʪʤʠ. ʆʜʠʥ ʟ ʥʠʭ - 

ʘʣʛʦʨʠʪʤ ɺʽʥʯʝʥʪʽ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʤʝʪʦʜʫ distanceBetween() ʢʣʘʩʫ 

Location. ʊʝʩʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʨʠ ʪʦʤʫ, ʱʦ ʜʨʫʛʠʡ 

ʚʘʨʽʘʥʪ ʚʠʤʘʛʘ̒  ʟʥʘʯʥʦ ʤʝʥ ʝh ʨʝʩʫʨʩʽʚ. ɸʣʝ ʻ ʧʽʜʦʟʨʘ, ʱʦ ʥʘ ʚʝʣʠʢʠʭ ʜʠʩʪʘʥʮʽʷʭ 

ʧʦʭʠʙʢʘ ʙʫʜʝ ʙʽʣʴʰʝ. ɺ ʤʝʞʘʭ ʤʽʩʪʘ ʜʨʫʛʠʡ ʘʣʛʦʨʠʪʤ ʧʦʢʘʟʫʻ ʪʘʢʠʡ ʞʝ ʨʝʟʫʣʴʪʘʪ, ʷʢ ʽ 

ʧʝʨʰʠʡ. 

ʅʘʜʘʣʽ ʧʣʘʥʫʻʪʴʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʚʜ̔ʥʦʚʣʝʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʧʨʠ ʢʦʨʦʪʢʦʯʘʩʥʽʡ ʚʪʨʘʪʽ ʟʚ'ʷʟʢʫ ʟ 

GPS ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ GPS. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ ʚʽʜʥʦʚʠʪʠ 

ʪʨʘʻʢʪʦʨʽʶ ʧʨʠ ʚʪʨʘʪʽ ʩʠʛʥʘʣʫ ʜʦ 30-50 ʩʝʢʫʥʜ. ɼʘʣʽ ʧʦʤʠʣʢʘ ʚʠʤʽʨʶʚʘʥʴ ʘʢʩʝʣʝʨʦʤʝʪʨʘ 

ʩʪʘʻ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦ .ʁ 

 

Summary 

As a result of the work, an Android module and C programming language library were written 

that implement the method described above. Visually, the trajectories became more smoothed 

and disappeared winding the length of the route in the absence of movement. 



ɯʊ-ɯʜʝʷ 2019 

 

63 

 

Two algorithms were used to calculate the route length. One of them is the Vincenti algorithm. 

It is used inside the distanceBetween () method of the Location class. Tests show that the result 

is almost indistinguishable, although the second option requires significantly less resources. 

But there is a suspicion that at greater distances the error will be greater. Within the city, the 

second algorithm shows the same result as the first. 

In the future it is planned to implement the trajectory restoration in the short term loss of 

communication with GPS and to minimize the use of GPS.  
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ʏɸʊ-ɹʆʊ ɼʃʗ ʄɽʉɽʅɼɾɽʈɸ TELEGRAM  
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ʊʝʣʠʰʝʚ ɸ.ʉ. , ɻʫʩʝʡʥʦʚʘ ʆ.ʉ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʂʨʠʪʩʴʢʘ ʗ.ʆ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ: ɺ ʞʠʪʪʽ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʫ ʥʝʟʥʘʡʦʤʦʤʫ ʤʽʩʪʽ ʥʝʦʙʭʽʜʥʦ 

ʜʽʩʪʘʪʠʩʷ ʧʝʚʥʦʛʦ ʧʫʥʢʪʫ ʧʨʠʟʥʘʯʝʥʥ̫. ɯ ʪʦʜʽ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʚʠʨʽʰʝʥʥʽ ʜʝʢʽʣʴʢʦʭ 

ʟʘʜʘʯ: ʧʦ-ʧʝʨʰʝ - ʧʦʰʫʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʫʧʠʥʢʠ ʧʦʙʣʠʟʫ, ʧʦ-ʜʨʫʛʝ - ʟʥʘʭʦʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʦʤʝʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʪʘ ʨʦʟʢʣʘʜ ʡʦʛʦ ʨʫʭʫ. 

ɺ ʝʧʦʭʫ ʪʝʭʥʦʣʦʛʽʡ ʣʶʜʠ ʚʞʝ ʟʚʠʢʣʠ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘʡʰʚʠʜʰʠʤ ʣhʷʭʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʟʘʚʞʜʠ ʧʽʜ ʨʫʢʦʶ. ʆʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʦʙʘʤʠ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʫ, ʥʘʨʘʟʽ ʤʘʡʞʝ ʥʝ ʢʦʨʠʩʪʫʻʪʴʩʷ ʧʦʧʠʪʦʤ. ʇʨʠ ʪʦʤʫ, 

ʱʦ ʥʘʷʚʥʽ ʩʝʨʚʽʩʠ ʜʘʥʠʭ ʟ ʤʘʨʰʨʫʪʘʤʠ ʨʫʭʫ, ʨʦʟʢʣʘʜʦʤ ʤʘʶʪʴ ʟʥʘʯʥʽ ʥʝʜʦʣʢ̔ʠ. 

ɿʘʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʥʘ ʥʘʚʽʛʘʮʽʷ, ʧʝʨʝʚʘʥʪʘʞʝʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʥʘʷʚʥʽʩʪʴ ʟʘʡʚʦʛʦ ʢʦʥʪʝʥʪʫ 

ʪʘ ʨʝʢʣʘʤʠ, ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʊ) ʚ̔ ʜʢʨʠʚʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʯʘʪ-ʙʦʪʽʚ. ɹʦʪʠ - ʮʝ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʟʘʜʘʯʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʤʝʨʝʞʽ ʦʙʤʽʥʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ - ʤʝʩʝʥʜʞʝʨʽ. ɹʦʪ ʚʠʛʣʷʜʘʻ ʷʢ ʟʚʠʯʘʡʥʠʡ ʯʘʪ, ʦʜʥʘʢ ʩʧ̔ ʣʢʫʚʘʥʥʷ 

ʧʨʦʭʦʜʠʪʴ ʟ ʧʨʦʛʨʘʤʦʶ, ʷʢʘ ʟʜʘʪʥʘ ʤʠʪʪʻʚʦ ʟʥʘʡʪʠ ʪʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʟʘ 

ʟʘʧʠʪʦʤ.  

 

ʄʝʪʘ ʧʨʦʝʢʪʫ. ʈʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʚʽʩʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʠʤ ʪʘ 

ʟʨʫʯʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʥʘʡʙʣʠʞʯʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʦʧʪʠʤʘʣʴʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʘ ʨʦʟʢʣʘʜ ʨʫʭʫ 

ʜʦʩʪʫʧʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʧʨʦʧʦʥʦʚʘʥʦʾ ʜ̔ʝʾ. "Bus checker" - ʮʝ ʯʘʪ-ʙʦʪ ʜʣʷ ʤʝʩʝʥʜʞʝʨʘ Telegram, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʽʟʥʘʪʠʩʷ ʥʝʦʙʭ̔ʜʥʫ ʜʣʷ ʥʠʭ 

ʽʥʬʦʨʤʘʮʽʶ ʚʩʴʦʛʦ ʟʘ ʜʝʢʽʣʴʢʘ ʢʣʽʢʽʚ. ɹʦʪ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʽ ʪʘ ʯʽʪʢʦ ʦʧʠʩʘʥʽ 

ʢʦʤʘʥʜʠ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ.  

ʌʫʥʢʮʽʦʥʘʣ ʙʦʪʫ : 

ự ʚʠʟʥʘʯʝʥʥʷ  ʛʝʦʣʦʢʘʮʽʾ  ʢʦʨʠʩʪʫʚʘʯʘ; 

ự ʧʦʰʫʢ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʟʫʧʠʥʦʢ ʧʦʙʣʠʟʫ ʢʦʨʠʩʪʫʚʘʯʘ; 
ự ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʝʨʝʣʽʢʫ ʜʦʩʪʫʧʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʨʦʟʢʣʘʜ ʾʭ ʨʫʭʫ.  

ɺʝʩʴ ʧʦʰʫʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʜʥʦʤʫ ʚʽʢʥʽ - ʯʘʪʽ. ɼʦʩʪʘʪʥʴʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʦʜʥʫ ʽʟ 

ʟʘʟʥʘʯʝʥʠʭ ʢʥʦʧʦʢ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ. ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝʦʙʭʽʜʥʦ 

ʜʽʟʥʘʪʠʩʷ  ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʥʘʡʙʣʠʞʯʦʾ ʟʫʧʠʥʢʠ, ʪʦ ʚʽʥ ʤʦʞʝ  ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ 

"ʇʦʰʫʢ ʟʫʧʠʥʦʢ", ʽ ʧʦʛʦʜʠʚʰʠʩʴ ʥʘ ʚʽʜʧʨʘʚʣʝʥʥʷ ʛʝʦʣʦʢʘʮʽʾ, ʧʦʙʘʯʠʪʠ ʤʽʪʢʠ ʟʫʧʠʥʦʢ ʥʘ 

ʢʘʨʪʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʚʠʜ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʡʦʛʦ ʨʦʟʢʣʘʜ ʨʫʭʫ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ "ʊʨʘʥʩʧʦʨʪʥ̔  ʟʘʩʦʙʠ".  
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ʗʢʫ ʟʘʜʘʯʫ ʚʠʨʽʰʫʻ ʚʘʰ ʧʨʦʝʢʪ? ʇʨʦʝʢʪ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʪʘ ʧʨʦʩʪʦ  

ʟʜʽʡʩʥʠʪʠ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥ̫ ʧʦʙʣʠʟʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘʷʚʥʠʭ 

ʟʫʧʠʥʦʢ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʤʽʩʪʽ, ʨʦʟʢʣʘʜ ʪʘ ʤʘʨʰʨʫʪʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. ʏʘʪ-ʙʦʪ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ, ʘ ʜʦʩʪʘʪʥʴʦ ʥʘʪʠʩʥʫʪʠ 

ʥʘ ʥʝʦʙʭʽʜʥʫ ʢʥʦʧʢʫ, ʱʦʙ ʧʝʨʝʜ ʥʠʤ ʟôʷʚʠʣʘʩʷ ʧʦʪʨʽʙʥʘ ʽʥʬʦʨʤʘʮʽʷ. ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ 

ʯʘʪ-ʙʦʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʝʩʝʥʜʞʝʨʽ, ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤ ʥʝ ʧʦʪʨʝʙʫʻ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ɭʜʠʥʦʶ ʫʤʦʚʦʶ ʻ ʟʘʟʜʘʣʝʛʽʜʴ ʚʩʪʘʥʦʚʣʝʥʠʡ ʤʝʩʝʥʜʞʝʨ Telegram - 

48 ʄʙ.  

 

ʇʦʪʝʥʮʽʡʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʪʘ ʮʽʣʴʦʚʠʡ ʨʠʥʦʢ ʧʨʦʝʢʪʫ. ʂʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʙʘʞʘʶʪʴ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʘʤʠ ʛʨʦʤʘʜʩɹʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʅʘʨʘʟʽ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʩʝʨʚʽʩ ʚʞʝ ʜʦʩʪʫʧʥʠʡ ʚʽʜʚʽʜʫʚʘʯʘʤ ʤʽʩʪʘ ʉʻʚʻʨʦʜʦʥʝʮʴʢ.  

 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ: ɿ ʧʦʜʽʙʥʠʭ ʘʥʘʣʦʛʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ  ʚ ʤ. ʉʻʚʝʨʦʜʦʥʝʮʴʢʫ, 

ʱʦ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʫʧʠʥʦʢ (ʘʚʪʦʙʫʩʽʚ, 

ʪʨʦʣʝʡʙʫʩʽʚ) ʪʘ ʾʭ ʨʦʟʢʣʘʜ ʨʫʭʫ ʚʠʷʚʣʝʥʦ ʜʝʢʽʣʴʢʘ ʚʝʙ-ʩʘʡʪʽʚ - sd.ua ʪʘ eway.in.ua. 

ɿʥʘʯʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʮʠʭ ʩʘʡʪʽʚ ʻ ʧʝʨʝʚʘʥʪʘʞʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʥʘʷʚʥʽʩʪʴ ʨʝʢʣʘʤʠ. 

ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʥʘ ʩʘʡʪʘʭ ʩʢʣʘʜʥʠʡ, ʩʭʦʚʘʥʠʡ ʚʽʜ ʧʝʨʰʦʛʦ ʧʦʛʣʷʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ  ̒

ʜʦʩʠʪʴ ʥʝʟʨʫʯʥʠʤ. ʄʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ EasyWay, Google Maps ʪʘ tnt:Transporter 

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ  ʦʙ'ʻʤʫ ʧʘʤ'ʷʪʽ ʧʨʠʩʪʨʦʶ, ʚ ʥʠʭ ʥʘʷʚʥʘ ʨʝʢʣʘʤʘ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʥʝ ʚʠʷʚʣʝʥʦ ʧʦʜʽʙʥʠʭ ʘʥʘʣʦʛʽʚ, ʩʘʤʝ ʯʘʪ-ʙʦʪʽʚ ʚ ʤ. 

ʉʻʚʝʨʦʜʦʥʝʮʴʢʫ, ʷʢʽ ʚʤ̔ʫɦ ʪʁʴ ʚ ʩʦʙʽ ʦʧʪʠʤʘʣʴʥʽ ʪʘ ʟʨʫʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʰʫʢʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ.  

 

ʇʝʨʝʚʘʛʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ: ʟʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ - ʻ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʯʽʪʢʦ ʦʧʠʩʘʥʠʤ 

ʧʨʦʩʪʠʤ ʢʦʤʘʥʜʘʤ ʡ ʪʦʤʫ, ʦɦ ʯʘʪ-ʙʦʪ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʩʝʥʜʞʝʨʽ. ʉʝʨʚʽʩ ʤʘʻ ʟʨʫʯʥʠʡ, 

ʟʥʘʡʦʤʠʡ ʽʥʪʝʨʬʝʡʩ, ʽ ʥʝ ʟʘʡʤʘʻ ʜʦʜʘʪʢʦʚʠʡ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ ʧʘʤ'ʷʪʽ ʥʘ ʪʝʣʝʬʦʥʽ. ʇʦʰʫʢ 

ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʜʥʦʤʫ ʚʽʢʥʽ - ʯʘʪʽ, ʚ ʷʢʦʤʫ ʚʽʜʩʫʪʥʽʡ ʟʘʡʚʠʡ ʢʦʥʪʝʥʪ ʪʘ 

ʨʝʢʣʘʤʘ.  

ʆʩʦʙʣʠʚʦ ʚʠʨʽʟʥʷʶʯʦʶ ʧʝʨʝʚʘʛʦʶ ʯʘʪ-ʙʦʪʫ ʻ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ.  

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʯʘʪ-ʙʦʪʫ 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ Telegram Bot API ʪʘ ʙʽʙʣʽʦʪʝʢʘ php-telegram-

bot/core. 

 

ɺʠʩʥʦʚʢʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʩʝʨʚʽʩ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʠʤ ʪʘ ʟʨʫʯʥʠʤ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʩʧʦʩʦʙʦʤ. ʏʘʪ-ʙʦʪ "Bus checker" ʥʘʜʘʻ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʟʘʧʠʪʦʤ 

ʱʦʜʦ ʥʘʡʙʣʠʞʯʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʦʧʪʠʤʘʣʴʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʘ ʨʦʟʢʣʘʜ 

ʨʫʭʫ ʜʦʩʪʫʧʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. 

ʋ ʧʝʨʩʧʝʢʪʠʚʘʭ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ ʧʣʘʥʫʻʪʩɹ ̫ʜʦʧʦʚʥʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʩʝʨʚʽʩʫ -  ʟʘʤʦʚʣʝʥʥʷ ʪʘʢʩʽ ʪʘ ʥʝʨʝʛʫʣʷʨʥʽ ʧʝʨʝʚʝʟʝʥʥʷ.  

 

https://github.com/php-telegram-bot
https://github.com/php-telegram-bot
https://github.com/php-telegram-bot/core
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Summary: "Bus checker" is a chatbot that allows users to get the information they need in just 

a few clicks. The bot has simple, clear commands for ease of use. It enables you to get up-to-

date information on the nearest transport communications, optimal routing and timetable of 

available vehicles. 

In the future, it is planned to add functionality to the possibility of ordering taxis and irregular 

transportation. 
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ʈɽɸʃɯɿɸʎɯʗ ʂʃɯɭʅʊɸ ʄɽʉɽɼɾɽʈɸ 

TELEGRAM ʅɸ ʇʃɸʊʌʆʈʄɯ ESP32 
 

ʂʨʦʭʤʘʣʴ ɸ.ɺ. 1, ʂʦʣʦʩʦʚ ʆ.ɺ.2 
1 ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ, 

2 ʂʅʋɹʽɸ, ʤ. ʂʠʾʚ 

 

ɺʩʪʫʧ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʤʘʨʪʬʦʥʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʩʝʥʜʞʝʨʽʚ ʚ ʥʘʰ ʯʘʩ ʩʪʘʣʦ ʟʚʠʯʥʠʤ 

ʜʣʷ ʢʦʞʥʦʛʦ. ʊʘʢʦʞ, ʥʘʨʷʜʫ ʟ ʮʠʤ, ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʫʤʦʚʠʚ 

ʧʦʰʠʨʝʥʥʷ ʥʦʩʠʤʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʬʝʨʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ 

ʤʝʜʠʮʠʥʠ, ʬʽʪʥʝʩʫ, ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʬʽʟʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʦʩʪʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʈʦʙʦʪʘ ʥʦʩʠʤʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ. 

ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ ESP32 ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʥʦʩʠʤʠʭ ʧʨʠʩʪʨʦʷʭ 

ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ ʥʝʚʝʣʠʢʦʤʫ ʨʦʟʤʽʨʫ, ʦʙôʻʤʫ ʧʘʤô̫ʪʽ ʪʘ ʥʠʟʴʢʽʡ ʧʦʪʨʝʙʽ ʚ ʝʥʝʨʛʦʨʝʩʫʨʩʘʭ.  

ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʘʢʪʫʘʣʴʥʦʶ ʩʪʘʻ ʨʦʟʨʦʙʢʘ ʜʦʜʘʪʢʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʥʦʩʠʤʦʤʫ 

ʧʨʠʩʪʨʦʾ ʥʘ ʙʘʟʽ ʧʣʘʪʬʦʨʤʠ ESP32, ʱʦ ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʾ ʩʤʘʨʪʬʦʥʫ. 

 

ʄʝʪʘ. ʈʦʟʨʦʙʢʘ ʢʣʽʻʥʪʘ ʤʝʩʝʥʜʞʝʨʘ Telegram ʥʘ ʧʣʘʪʬʦʨʤʽ ESP32. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ 

ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʘʧʘʨʘʪʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ IoT-ʧʨʦʝʢʪʽʚ; 

- ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʤʝʩʝʥʜʞʝʨʽʚ ʪʘ ʢʣʽʻʥʪʽʚ ʯʘʪ-ʩʝʨʚʝʨʽʚ; 

- ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʢʣʽʻʥʪʘ Telegram Bot API 

ʥʘ ʦʙʨʘʥʽʡ ʧʣʘʪʬʦʨʤʽ; 

- ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ; 

- ʚʠʟʥʘʯʝʥʦ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ; 

- ʨʦʟʨʦʙʣʝʥʦ ʢʣʽʻʥʪ ʤʝʩʝʥʜʞʝʨʘ Telegram ʥʘ ESP32 ʥʘ ʦʩʥʦʚʽ Bot API. 

 

ɸʧʘʨʘʪʥʘ ʯʘʩʪʠʥʘ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʢʦʥʪʨʦʣʝʨʘ 

ʜʦ ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ (PSRAM (SPI), LCD ʜʠʩʧʣʝʡ (SPI), ʪʘʯʩʢʨʽʥ (SPI), ADC(I2S), 

SD-ʢʘʨʪʘ (4-bit SD/MMC ʽʥʪʝʨʬʝʡʩ)) ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʯʘʩʪʦʪʘ SPI ʜʣʷ PSRAM:  80MHz; 

- ʯʘʩʪʦʪʘ SPI ʜʣ̫ LCD-ʜʠʩʧʣʝʶ:  40MHz; 

- ʯʘʩʪʦʪʘ ʢʘʜʨʽʚ ʜʠʩʧʣʝʶ:   ʜʦ 30fps; 

- ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʫʜʽʦ:   16bit, 44100Hz, ʩʪʝʨʝʦ; 

- ʽʥʪʝʨʬʝʡʩ SD-ʢʘʨʪʠ:   25MHz, 4-bit SD/MMC interface. 

 

ʇʨʦʛʨʘʤʥʘ ʯʘʩʪʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʽʙʣʽʦʪʝʢʠ ʬʨʝʡʤʚʦʨʢʫ ESP-IDF ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʣʽʻʥʪʘ 

HTTPS. ʂʣʽʻʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜʠ Telegram Bot API ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʩʝʨʚʝʨʘʤʠ 

Telegram. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘʩʪʫʧʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ: 

- ʦʙʤʽʥ ʪʝʢʩʪʦʚʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ; 

- ʦʙʤʽʥ ʬʘʡʣʘʤʠ (ʫ ʪʦʤʫ ʯʠʩʣʽ ï ʟʚʫʢʦʚʠʤʠ); 

- ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ; 
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- ʨʦʙʦʪʘ ʟ ʢʘʥʘʣʘʤʠ Telegram; 

- ʚʟʘʻʤʦʜʽʷ ʟ ʯʘʪ-ʙʦʪʘʤʠ ʯʝʨʝʟ ʢʘʥʘʣʠ. 

ʊʘʢ ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Bot API ʟʘʤʽʩʪʴ ʧʦʚʥʦʮʽʥʥʦʛʦ Telegram API, ʪʦ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʦʙʤʝʞʝʥʥʷ: 

- ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʰʠʤ ʧʦʯʠʥʘʪʠ ʯʘʪ ʟ ʯʘʪ-ʙʦʪʦʤ (ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʝʤ ESP32); 

- ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʨʠʡʤʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʯʘʪ-ʙʦʪʽʚ (ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ESP32), ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʦʤʫ ʛʨʫʧʦʚʦʤʫ ʯʘʪʽ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ESP32. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʨʦʟʧʦʯʘʪʠ ʯʘʪ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ESP32, ʥʝʦʙʭʽʜʥʦ ʥʘʜʽʩʣʘʪʠ ʢʦʤʘʥʜʫ ç/startè 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʰʦʛʦ Telegram-ʢʣʽʻʥʪʘ (Desktop, Web ʘʙʦ Mobile). ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʯʘʪʫ ʟ 

ʙʦʪʦʤ, ʢʦʨʠʩʪʫʚʘʯʝʤ ESP32 ʘʙʦ ʯʘʪʫ ʟ ʢʽʣʴʢʦʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ 

ʢʘʥʘʣ, ʜʦʜʘʪʠ ʜʦ ʥʴʦʛʦ ʫʯʘʩʥʠʢʽʚ ʡ ʪʘʢʦʞ ʥʘʜʽʩʣʘʪʠ ʢʦʤʘʥʜʫ ç/startè (ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʰʦʛʦ Telegram-ʢʣʽʻʥʪʘ). ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʛʨʘʤʘ ʜʦʜʘʩʪʴ ʥʦʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ 

ʣʦʢʘʣʴʥʦʛʦ ʩʧʠʩʢʫ ʢʦʥʪʘʢʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ SD-ʢʘʨʪʽ ʧʨʠʣʘʜʫ. ʇʨʦʛʨʘʤʘ ʟʙʝʨʽʛʘʻ 

ʜʘʥʽ ʯʘʪʽʚ ʥʘ SD-ʢʘʨʪʫ ʫ ʬʘʡʣʠ JSON (ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʰʠʬʨʫʚʘʥʥʷ), ʱʦ ʧʨʠʰʚʠʜʰʫʻ 

ʾʭ ʦʙʨʦʙʢʫ ʪʘ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʯʠʪʘʥʥʷ ʥʘ ʽʥʰʦʤʫ ʧʨʠʩʪʨʦʾ. ʌʘʡʣʠ ʟʦʙʨʘʞʝʥʴ, 

ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ ʪʘʢʦʞ ʤʽʥʽʘʪʶʨʠ ʩʧʠʩʢʫ ʢʦʥʪʘʢʪʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʢʝʰʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʜʽʡʥʦʩʪʽ. ɺ ʧʨʦʛʨʘʤʫ ʚʙʫʜʦʚʘʥʽ ʬʘʡʣʦʚʠʡ 

ʤʝʥʝʜʞʝʨ ʪʘ ʟʘʩʦʙʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʟʦʙʨʘʞʝʥʴ ʪʘ ʪʝʢʩʪʦʚʠʭ ʬʘʡʣʽʚ. ɹʽʙʣʽʦʪʝʢʠ ESP-ADF 

ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʚʠʚʦʜʫ ʘʫʜʽʦ ʩʠʛʥʘʣʫ.  

ʇʨʦʪʦʪʠʧ ʧʨʠʩʪʨʦʶ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʣʝʨʫ ESP32 ʪʘ ʽʥʪʝʨʬʝʡʩ ʜʦʜʘʪʢʫ ʧʨʠʚʝʜʝʥʽ ʥʘ 

ʨʠʩ. 1, 2. 

 

     
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʪʦʪʠʧ ʧʨʠʩʪʨʦʶ ʥʘ ʙʘʟʽ ʤʽʢʨʦʢʦʥʪʨʦʣʣʝʨʫ ESP32 
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ʈʠʩʫʥʦʢ 2 ï ɯʥʪʝʨʬʝʡʩ ʜʦʜʘʪʢʫ    

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʩʪʘʚʣʝʥʽ 

ʚʠʤʦʛʠ ʱʦʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʘʧʘʨʘʪʥʽ ʪʘ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ: ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ESP32-WROVER, ʱʦ ʤʘʻ 4Mb flash-ʧʘʤôʷʪʽ, 520KB 

RAM, 4Mb PSRAM. ɹʫʚ ʦʙʨʘʥʠʡ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ESP32 ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʆɿʇ ʪʘ 

ʇɿʇ, ʥʘʷʚʥʽʩʪʴ ʤʦʜʫʣʷ WI-FI, ʽʥʪʝʨʬʝʡʩʽʚ SPI, I2S, ʘ ʪʘʢʦʞ ʰʚʠʜʢʽʩʥʦʛʦ 4-ʙʽʪʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ SD ʢʘʨʪ ʧʘʤôʷʪʽ. ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʚʠʢʦʨʠʩʪʘʥʦ 

ʜʠʩʧʣʝʡ TFT ʟ ʜʽʘʛʦʥʘʣʣʶ 3.2ò ʪʘ ʨʝʟʠʩʪʠʚʥʠʤ ʪʘʯʩʢʨʽʥʦʤ. ɿʘ ʦʩʥʦʚʫ ʧʨʦʝʢʪʫ ʙʫʣʦ ʚʟʷʪʦ 

Telegram Bot API ʯʝʨʝʟ ʥʝʚʝʣʠʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ ʚʠʢʦʨʠʩʪʘʥʘ 

Microsoft Visual Studio Enterprise, ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ ʜʣʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ  Espressif  ESP-

ADF ʪʘ ESP-IDF (ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï C), ʘ ʪʘʢʦʞ ʙʽʙʣʽʦʪʝʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ, ʥʘʩʘʤʧʝʨʝʜ, LittlevGL ï ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

 

ɺʠʩʥʦʚʢʠ. ɺ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʨʦʙʢʘ ʢʣʽʻʥʪʘ ʤʝʩʝʥʜʞʝʨʘ Telegram ʥʘ ʧʣʘʪʬʦʨʤʽ 

ESP32. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʢʣʽʻʥʪʘ Telegram Bot API ʥʘ 

ʧʣʘʪʬʦʨʤʽ ESP32. ɺʠʟʥʘʯʝʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʢʣʽʻʥʪ ʤʝʩʝʥʜʞʝʨʘ Telegram ʥʘ ESP32 ʥʘ ʦʩʥʦʚʽ Bot API. 

 

Summary 

The paper presents the development of a Telegram messenger client on the ESP32 platform. 

The basic capabilities of implementing the Telegram Bot API client on the ESP32 platform 

have been investigated. The optimal feature set for the developed device has been determined 

and the Telegram messenger client for ESP32 microcontroller based on Bot API has been 

developed. 
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ʉɽʈɺɯʉ ɺɯɼɽʆʂʆʅʊɽʅʊʋ ɿ ʇɯɼʊʈʀʄʂʆʖ 

ʏɸʊ-ɹʆʊʋ çKinoVectorè 

ʉʢʦʨʦʭʦʜ ʉ.ɻ., ɾʘʨʢʦʚ ɺ.ɸ., ɹʦʨʙʦʪ ɸ.ɸ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɼʝʨʢʘʯ ʄ.ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ Google ʚ 2018 ʨʦʮʽ, ʙʣʠʟʴʢʦ 60% ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦ 

ʚʩʴʦʤʫ ʩʚʽʪʫ ʥʝ ʤʘʶʪʴ ʚʣʘʩʥʠʭ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ, ʘ ʱʦʙ ʟʘʣʫʯʠʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʙʽʣʴʰʠʪʠ ʜʦʭʽʜ, ʢʦʤʧʘʥʽʷ ʧʦʚʠʥʥʘ ʚʠʜʽʣʷʪʠʩʷ. ʇʝʨʰʠʡ ʢʨʦʢ, ʱʦʙ 

ʚʠʜʽʣʠʪʠʩʷ - ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ ʩʝʨʚʽʩ ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʟ ʧʽʜʪʨʠʤʢʦʶ ʯʘʪ-ʙʦʪʫ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻ ʢʦʥʮʝʧʮʽʶ, ʫʥʽʢʘʣʴʥʠʡ ʩʪʠʣʴ, ʪʘʢ ʷʢ ʜʦ 2020 ʨʦʢʫ ʙʽʣʴʰʝ 80% ʩʧʦʞʠʚʯʦʛʦ 

ʪʨʘʬʽʢʫ ʚ ʩʚʽʪʽ ʩʢʣʘʜʝ ʦʥʣʘʡʥ-ʚʽʜʝʦ ʽ ʩʪʽʣʴʢʠ ʞ ʚʽʜʩʦʪʢʽʚ ʧʨʠʚʘʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʦʙʟʘʚʝʩʪʠʩʷ ʚʣʘʩʥʠʤʠ ʙʦʪʘʤʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʩʝʨʚʽʩʫ ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʟ ʧʽʜʪʨʠʤʢʦʶ ʯʘʪ-ʙʦʪʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʤʫʣʴʪʠʤʝʜʽʡʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽ ʟ ʥʘʜʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʢʣʽʻʥʪʘ. 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ. Max Video Productions, Hochzeits-Dreh, Mosmedia Center, Davideo, 

Favideo, Kovtun video.  

ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʨʦʙʦʪʠ.  

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʧʦʜʽʙʥʠʭ ʩʝʨʚ̔ʩʽʚ - ʦʟʥʘʡʦʤʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ ʟ ʢʦʤʧʘʥʽʻʶ, ʚ 

ʥʠʭ ʜʦʪʨʠʤʘʥʽ ʪʘʢʽ ʨʠʩʠ, ʷʢ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ, ʧʨʠʚʘʙʣʠʚʠʡ ʜʠʟʘʡʥ; 

ʧʨʦʪʝ ʟʘʜʘʯʘ - ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚhʠʜʰʝ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ, ʩʢʦʨʦʪʠʚʰʠ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʠʙʦʨʫ - ʥʝ ʚʠʨʽʰʝʥʘ. ʊʦʤʫ ʩʝʨʚʽʩ çKinoVectorè ʧʽʜʪʨʠʤʫʻ ʯʘʪ-ʙʦʪ. 

ɺʽʨʪʫʘʣʴʥʠʡ ʧʦʤʽʯʥʠʢ ʧʨʦʧʦʥʫ ̒ʧʦʪʝʥʮʽʡʥʦʤʫ ʢʣʽʻʥʪʦʚʽ ʜʦʜʘʪʢʦʚʫ ʢʦʥʩʫʣʴʪʘʮʽʶ ʜʣʷ 

ʚʠʙʦʨʫ ʧʦʩʣʫʛʠ. 

 

ʈʠʩʫʥʦʢ 1 ï ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʝʨʚʽʩʫ çKinoVectorè 

 

ʊʠʤ ʩʘʤʠʤ ʧʦʨʷʜ ʟ ʪʘʢʠʤʠ ʧʝʨʝʚʘʛʘʤʠ, ʷʢ: 

1. ʝʢʦʥʦʤʽʷ ʙʶʜʞʝʪʫ ʥʘ ʨʝʢʣʘʤʫ; 
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2. ʮʽʣʦʜʦʙʦʚʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ; 

3. ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠ ʽ ʦʥʦʚʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ; 

4. ʧʨʝʟʝʥʪʘʮʽʷ ʧʦʩʣʫʛ; 

5. ʨʝʘʣʽʟʘʮʽʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʢʣʽʻʥʪʦʤ; 

ʜʦʜʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ: 

6. ʚʠʢʣʶʯʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ; 

7. ʟʨʫʯʥʽʩʪʴ; 

8. ʩʧʨʦʱʝʥʥʷ ʥʘʚʽʛʘʮʽʾ; 

9. ʘʜʘʧʪʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʧʽʜʩʫʤʢʫ ʨʦʟʨʦʙʣʝʥʦ ʧʦʚʥʦʮʽʥʥʠʡ ʩʝʨʚʽʩ ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʟ ʧʽʜʪʨʠʤʢʦʶ ʯʘʪ-ʙʦʪʫ. 

ʆʧʪʠʤʽʟʦʚʘʥʠʡ, ʰʚʠʜʢʠʡ, ʟ ʧʨʘʚʠʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʟʨʫʯʥʦʶ ʥʘʚʽʛʘʮʽʻʶ ʽ ʘʜʘʧʪʠʚʥʠʤ 

ʧʨʠʚʘʙʣʠʚʠʤ ʜʠʟʘʡʥʦʤ. ʉʝʨʚʽʩ - ʧʨʦʩʪʦ ʥʝʟʘʤʽʥʥʠʡ ʧʦʤʽʯʥʠʢ ʚ ʝʨʫ ʨʦʟʚʠʪʢʫ ʢʦʥʪʝʥʪ-

ʤʘʨʢʝʪʠʥʛʫ, ʪʘʢ ʷʢ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

 

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʘʣʽʟʘʮʽʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʢʣʽʻʥʪʦʤ 

 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ HTML, CSS, JavaScript. Jquery, PHP. 

ɺʠʩʥʦʚʢʠ. ʉʝʨʚʽʩ ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʟ ʧʽʜʪʨʠʤʢʦʶ ʯʘʪ-ʙʦʪʫ - ʮʝ ʧʨʦʩʪʦ, ʰʚʠʜʢʦ ʽ ʜʦʩʪʫʧʥʦ, 

ʘ ʱʦ ʥʘʡʛʦʣʦʚʥʽʰʝ - ʮʝ ʧʦʪʽʢ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʽ ʧʘʨʪʥʝʨʽʚ ʡ ʟʨʦʩʪʘʥʥʷ ʜʦʭʦʜʽʚ. ʉʝʨʚʽʩ 

ʧʨʘʮʶʻ 24 ʛʦʜʠʥʠ ʥʘ ʜʦʙʫ, ʚʠʤʘʛʘʻ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʘʥʥʷ, ʤʘʻ ʣʘʢʦʥʽʯʥʠʡ 

ʜʠʟʘʡʥ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʬʦʨʤʫʻ ʧʦʟʠʪʠʚʥʠʡ ʽʤʽʜʞ. ʊʘʢʦʞ ʻ ʘʜʘʧʪʦʚʘʥʠʤ, ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ 

ʧʨʘʮʶʻ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʢʦʤʧ'ʶʪʝʨʘʭ ʽ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʚ ʨʽʟʥʠʭ ʙʨʘʫʟʝʨʘʭ. 

Summary.  Service to video chat with a chatbot is simple, fast and affordable, and most 

importantly, itôs a stream of new customers and partners and revenue growth. The service 

works 24 hours a day, requires minimal maintenance costs, has a concise design, but at the 

same time forms a positive image. It is also adapted, it works equally well on desktop 

computers and mobile devices, in different browsers. 
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ʉɽʈɺɯʉ-ʇʃɸʊʌʆʈʄɸ çDexStyleè 
 

ʂʫʨʽʣʦʚ ʉ.ʆ., ʉʘʚʻʥʢʦʚ ɯ.ʉ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʂʨʠʪʩʴʢʘ ʗ.ʆ. 

ʉʅʋ ̔ʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʉʝʨʚʽʩ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ - ʮʝ ʤʘʛʘʟʠʥ, "ʚʽʪʨʠʥʘ" ʷʢʦʛʦ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʽʥʪʝʨʥʝʪʽ. ɺʽʥ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʠʪʠ ʪʦʚʘʨ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. 

ʋ ʪʘʢʦʤʫ ʤʘʛʘʟʠʥʽ ʟʘʟʚʠʯʘʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʝʪʘʣʴʥʠʡ ʢʘʪʘʣʦʛ ʪʦʚʘʨʽʚ ʟ ʮʽʥʘʤʠ, ʥʘ ʦʩʥʦʚʽ 

ʷʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯ ʬʦʨʤʫʻ ʩʚʦʻ ʟʘʤʦʚʣʝʥʥʷ. 

ɽʣʝʢʪʨʦʥʥʠʡ ʙʽʟʥʝʩ ʪʽʣʴʢʠ ʧʦʯʘʚ ʧʦʰʠʨʶʚʘʪʠʩʷ ʫ ʩʚʽʪʽ, ʘʣʝ ʚʞʝ ʟʘʨʘʟ, ʟʘ ʪʝʤʧʘʤʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʽʥ ʩʪʘʥʝ 

ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʟʙʫʪʫ ʽ ʟʘʢʫʧʽʚʝʣʴ, 

ʧʝʨʝʢʣʘʜʫ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʷʢʽʩʥʦ ʽʥʰʠʡ, ʛʣʦʙʘʣʴʥʠʡ ʨʽʚʝʥʴ. 

 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʻ ʩʪʚʦʨʝʥʥʷ ʚʝʙ- ʪʘ android-ʜʦʜʘʪʢʫ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʪʦʚʘʨʽʚ ʥʘ 

ʧʨʦʩʪʦʨ ̔ ʥ̔ʪʝʨʥʝʪʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʦʥʣʘʡʥ-ʢʦʤʝʨʮʽʶ (ʧʨʦʜʘʞ ʪʦʚʘʨʫ). 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʦʥʢʫʨʝʥʪʽʚ ʷʢʠʡ ʤʠ ʨʦʟʛʣʷʜʘʣʠ ʨʘʥʽʰʝ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʦʩʥʦʚʥʽ ʽʜʝʾ ʧʨʦ ʪʝ, ʷʢ ʢʨʘʱʝ ʟʨʦʙʠʪʠ ʜʦʜʘʪʦʢ ʫʥʽʢʘʣʴʥʠʤ ʟʘ ʩʚʦʾʤʠ ʬʫʥʢʮʽʷʤʠ 

ʪʘ ʜʠʟʘʡʥʦʤ.  

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚʝʙ-ʜʦʜʘʪʦʢ ʚʞʝ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

- ɼʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʪʦʚʘʨʽʚ ʫ ʢʘʪʘʣʦʛ. ʎʠʤ ʞʝ ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ 

ʢʘʪʘʣʦʛ (ʨʠʩ.1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ɯʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʘʪʘʣʦʛʦʤ ʪʦʚʘʨʽʚ 

 

- ʇʝʨʝʛʣʷʜʘʥʥʷ ʩʧʠʩʢʫ ʪʦʚʘʨʽʚ (ʨʠʩ.2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʧʠʩʦʢ ʪʦʚʘʨʚ̔ 
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- ʇʝʨʝʛʣʷʜʘʥʥʷ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽ ʾʧʨʦ ʪʦʚʘʨ. 

- ʇʦʨʽʚʥʷʥʥʷ ʪʦʚʘʨʽʚ ʤʽʞ ʩʦʙʦʶ. 

- ɿʙʝʨʽʛʘʥʥʷ ʪʦʚʘʨʽʚ ʫ ʩʧʠʩʢʫ ʙʘʞʘʥʴ. 

- ʇʦhʫʢ ʪʦʚʘʨʽʚ ʥʘ ʩʘʡʪʽ. 

- ʆʧʦʚʽʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦ ʟʘʤʦʚʣʝʥʥʷ 

- ʈʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʟʘʤʦʚʣʝʥʥʽ ʪʦʚʘʨʫ 

- ɺʝʜʝʥʥʷ ʙʣʦʛʫ ʪʘ ʬʦʨʫʤʫ ʫ ʜʦʜʘʪʢʫ 

ʊʘʢʦʞ ʫ ʨʦʟʨʦʙʮʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʚʘʡʨʽʥʛʫ, ʪʦʙʪʦ ʦʧʣʘʪʠ ʙʘʥʢʽʚʩʴʢʠʤ ʨʘʭʫʥʢʦʤ. ɯʥʰʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʤʦʞʝ ʜʦʜʘʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʜʦʜʘʪʢʫ. 

ʇʨʦʝʢʪ ʧʝʨʝʜʙʘʯʘʻ android-ʜʦʜʘʪʦʢ ʜʣʷ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʫ. 

ʇʝʨʝʚʘʛʦʶ android-ʜʦʜʘʪʢʘ ʻ ʪʝ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʨʝʩʫʨʩʽʚ ʚʞʝ ʽʥʪʝʛʨʦʚʘʥʽ ʫ ʜʦʜʘʪʦʢ. ʎʝ 

ʧʨʠʩʢʦʨʶʻ ʨʦʙʦʪʫ ʜʦʜʘʪʢʘ ʘ ʪʘʢʦʞ ʝʢʦʥʦʤʠʪʴ ʽʥʪʝʨʥʝʪ ʪʨʘʬʽʢ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʅʘ ʜʘʥʠʡ ʯʘʩ android-ʜʦʜʘʪʦʢ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ:  

- ɺʭʦʜʫ ʫ ʜʦʜʘʪʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʢʘʫʥʪʫ, ʘʙʦ ʙʝʟ ʥʴʦʛʦ, ʷʢ ʮʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ.3ʘ. 

 

                  
               ʘ)                                   ʙ)                                       ʚ)                                      ʛ)                            

ʈʠʩʫʥʦʢ 3 ï ɯʥʪʝʨʬʝʡʩ ʜʦʜʘʪʢʫ 

ʘ) ʩʪʦʨʽʥʢʘ ʚʭʦʜʫ ʫ ʜʦʜʘʪʦʢ, ʙ) ʢʘʪʘʣʦʛ ʪʦʚʘʨʽʚ, ʚ) ʤʝʥʶ ʜʣʷ ʧʝʨʝʤʠʢʘʥʥʷ ʚʢʣʘʜʦʢ, ʛ) 

ʩʪʦʨʽʥʢʘ ʟ ʜʝʪʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʪʦʚʘʨ 

 

- ʇʝʨʝʛʣʷʜʘʪʠ ʢʘʪʘʣʦʛ ʪʦʚʘʨʽʚ. ʂʥʦʧʢʘ ʜʦʜʘʚʘʥʥʷ ʜʦ ʢʦʨʟʠʥʠ ʚʽʜʩʫʪʥʷ ʪʦʤʫ, ʱʦ ʧʨʠ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʩʤʘʨʪʬʦʥʘʤʠ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʤʽʩʢʣʽʢʠ, ʪʦʙʪʦ ʧʦʤʠʣʢʦʚʽ 

ʥʘʪʠʩʢʘʥʥʷ ʥʝ ʪʫʜʠ, ʢʫʜʠ ʪʨʝʙʘ (ʨʠʩ. 3ʙ). 

- ʇʝʨʝʤʠʢʘʪʠ ʚʢʣʘʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ʫ ʥʠʞʥʴʦʤʫ-ʧʨʘʚʦʤʫ ʢʫʪʢʫ. ʊʘʢʝ 

ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʢʩʠʤʫʤ ʝʢʨʘʥʫ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʦʩʥʦʚʥʦʛʦ ʢʦʥʪʝʥʪʫ. ʊʘʢʦʞ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʥʦʧʢʠ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʥʘʪʠʩʢʘʪʠ ʾʾ ʧʨʠ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʩʤʘʨʪʬʦʥʦʤ ʦʜʥʽʻʶ ʨʫʢʦʶ (ʨʠʩ. 3ʚ). 

- ʇʝʨʝʛʣʷʜʘʪʠ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʦʚʘʨ. ʂʥʦʧʢʘ ʟʥʠʟʫ-ʩʧʨʘʚʘ ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ 

ʪʦʚʘʨ ʜʦ ʢʦʨʟʠʥʠ (ʨʠʩ. 3ʛ). 

- ɿʙʠʨʘʪʠ ʧʦʢʫʧʢʠ ʜʦ ʢʦʨʟʠʥʠ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʣʠʚʘ ʨʦʟʨʦʙʢʘ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ android-

ʜʦʜʘʪʢʫ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʜʦʜʘʪʢʫ ʜʣʷ iphone. 
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ʗʢʽ ʧʨʦʙʣʝʤʠ ʚʠʨʽʰʫʻ ʧʨʦʝʢʪ. 

ʇʨʦʝʢʪ ʜʦʧʦʤʘʛʘʻ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʣʷ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʽʚ ʪʘ ʨʦʙʠʪʴ 

ʣʝʛʰʠʤ ʧʦʰʫʢ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʜʣʷ ʥʠʭ.  

 

ʇʦʪʝʥʮʽʡʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʪʘ ʮʽʣʴʦʚʠʡ ʨʠʥʦʢ ʧʨʦʝʢʪʫ.  

ɺʣʘʩʥʠʢʠ ʤʘʛʘʟʠʥʽʚ, ʱʦ ʙʘʞʘʶʪʴ ʚʠʚʝʩʪʠ ʩʚʽʡ ʙʽʟʥʝʩ ʥʘ ʩʝʨʚʽʩ-ʧʣʘʪʬʦʨʤʫ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ. ʂʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʙʘʞʘʶʪʴ ʧʨʠʜʙʘʪʠ ʥʦʚʠʡ ʙʨʝʥʜʦʚʠʡ ʦʜʷʛ, ʪʘ ʟʘ ʡʦʛʦ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʠ ʩʪʠʣʴʥʠʡ ʚʠʛʣʷʜ.  

 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ.  

ʆʩʥʦʚʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʧʝʨʰ ʟʘ ʚʩʝ ʻ Intertop ʪʘ  leBoutique, ʥʘ ʦʩʥʦʚʽ ʾʭ ʘʥʘʣʽʟʫ ʥʘʰʽ 

ʜʦʜʘʪʢʠ ʥʝ ʙʫʜʫʪʴ ʤʘʪʠ ʧʨʦʙʣʝʤ ʟ ʦʙʨʦʙʢʦʶ ʟʘʤʦʚʣʝʥʴ, ʙʫʜʫʴʙ ʤʘʪʠ ʩʚʦʻʯʘʩʥʫ ʣʽʥʽʶ 

ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢʦʞ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʝ ʜʦʜʘʪʠ ʙʫʜʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʜʠʟʘʡʥʦʤ 

ʧʦʩʝʨʝʜ ʽʥʰʠʭ. 

 

ʇʝʨʝʚʘʛʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ.  

ʄʠ ʧʨʦʧʦʥʫʻʤʦ ʟʨʫʯʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ, ʙʣʦʛ, ʷʢʠʡ ʙʫʜʫʪʴ 

ʨʝʛʫʣʷʨʥʦ ʚʝʩʪʠ ʤʦʜʝʣʴʻʨʠ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤ ʩʪʘʞʝʤ, ʱʦ ʙʫʜʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʜʣʷ ʚʘʩ ʪʨʝʥʜʠ 

ʤʦʜʠ. ʅʘ ʦʩʥʦʚʽ ʾʭ ʚʠʩʥʦʚʢʽʚ ʚʠ ʟʤʦʞʝʪʝ ʧʣʘʥʫʚʘʪʠ ʩʚʽʡ ʚʠʛʣʷʜ ʫ ʥʘʩʪʫʧʥʦʤʫ ʩʝʟʦʥʽ. 

ʊʘʢʦʞ ʧʨʦʝʢʪ ʧʝʨʝʜʙʘʯʘʻ android-ʜʦʜʘʪʦʢ ʜʣʷ ʜʦʩʪʫʧʫ ʟ ʩʤʘʨʪʬʦʥʽʚ.  

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ.  

ɼʣʷ ʨʦʙʦʪʠ ʥʘʜ android-ʜʦʜʘʪʢʦʤ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʩʝʨʝʜʫ ʨʦʟʨʦʙʢʠ Android Studio, ʤʦʚʠ 

Java ʪʘ XML ʪʘ Photoshop. ɼʣʷ ʩʘʡʪʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʽ ʷʢ:  Php, 

BootStrap, Html, Css, JS, CMS Wordpress, LESS. 

 

ɺʠʩʥʦʚʢʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ.  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʨʦʟʨʦʙʣʝʥʦ ʚʝʙ- ʪʘ android-ʜʦʜʘʪʢʠ çDexStyleè ʜʣʷ ʦʥʣʘʡʥ 

ʢʦʤʝʨʮʽʾ. ɺʦʥʠ ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʫ ʨʦʟʤʽʱʝʥʥʷ ʪʦʚʘʨʫ ʥʘ ʧʨʦʩʪʦʨʘʭ ʽʥʪʝʨʥʝʪʫ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʦʥʣʘʡʥ-ʢʦʤʝʨʮʽʾ. ʌʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʤʠ ʧʨʝʜʩʪʘʚʠʣʠ ʚ ʜʘʥʦʤʫ ʤʘʛʘʟʠʥʽ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʦʥʣʘʡʥ ʧʦʢʫʧʢʠ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ 

ʜʠʟʘʡʥʫ, ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʩʘʡʪʫ ʟ ʜʦʜʘʪʢʦʤ, ʨʦʟʨʦʙʢʘ ʥʦʚʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʜʘʪʢʘ. 

 

Summary. While working on the project developed an online clothing store "DexStyle" and 

mobile application for Android. This store solves the problem of placing goods on the Internet 

and making online commerce. The functionality that we have presented in this store allows you 

to make online purchases. In the future, it is planned to develop a new design, synchronize the 

site with the application, develop a new interface for the mobile application. 
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ʄʆɹɯʃʔʅʀʁ ɼʆɼɸʊʆʂ çSafe moneyè 
 

     ʐʘʧʦʚʘʣʦʚ ʈ.ʆ., ɯʚʘʥʴʢʦ ɸ.ɸ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʂʨʠʪʩʴʢʘ ʗ.ʆ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 
 

ɺʩʪʫʧ. ɻʨʦʰʽ ï ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʩʦʮʽʫʤʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʅʘʚʠʯʢʠ ʨʦʟʧʦʜʽʣʫ ʢʦʰʪʽʚ ʜʫʞʝ ʚʘʞʣʠʚ ̔ʡ ʥʝʦʙʭʽʜʥ ̔ʷʢ ʜʣʷ ʜʽʣʦʚʦ,ʾ ʪʘʢ ʽ ʟʚʠʯʘʡʥʦ ʾ

ʣʶʜʠʥ̔ ʥʘʰʦʛʦ ʯʘʩʫ. ɺ ʨʝʘʣʽʷʭ ʩʴʦʛʦʜʝʥʥʷ ʩʤʘʨʪʬʦʥʠ ʥʘʙʫʣʠ ʧʦʧʫʣʷʨʥʦʩʪʽ ʪʘ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫʩʽʤʘ,  ̔ʚʩʶʜʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʫ ʜʣʷ ʩʤʘʨʪʬʦʥʫ ʟʘ-ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʙʶʜʞʝʪʦʤ ʻ ʨʦʟʫʤʥʠʤ ʢʨʦʢʦʤ. ʅʘ ʩʪʚʦʨʝʥʥʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʩʧʦʥʫʢʘʣʠ ʽʜʝʷ ʨʦʟʨʦʙʢʠ 

ʩʚʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʣʘʩʥʦʛʦ ʙʶʜʞʝʪʫ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʧʝʨʝʣʽʢʦʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʙʫʜʫʪʴ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣ ̔ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʻ ʨʦʟʨʦʙʢʘ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʩʤʘʨʪʬʦʥʫ ʟ ʦʧʝʨʘʮʽʡʥʦʶ 

ʩʠʩʪʝʤʦʶ android 8+, ʷʢʠʡ ʚʠʢʦʥʫʚʘʪʠʤʝ ʢʦʥʪʨʦʣʴ ʛʨʦʰʦʚʠʭ ʚʠʪʨʘʪ ʪʘ ʥʘʜʭʦʜʞʝʥʴ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʽ ʟʨʫʯʥʠʤ  ʽʥʪʝʨʬʝʡʩʦʤ ʪʘ ʢʝʨʫʚʘʥʥʷʤ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʝʨʚʽʩʽʚ ʢʦʥʢʫʨʝʥʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʜʦʮʽʣʴʥʽʰʠʤ 

ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʞʝʨʝʣʘ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ Money Vallet ʷʢ ʙʘʟʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʜʦʧʦʚʥʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ. ʈʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ ʤʘʻ ʨʦʟʰʠʨʝʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ, ʱʦ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʫ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

- ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ; 

- ʚʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʪʨʘʪʠ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʙʶʜʞʝʪʫ (ʫ ʪ.ʯ. ʩʢʘʥʫʚʘʥʥʷʤ  

- ʬʽʩʢʘʣʴʥʠʭ ʯʝʢʽʚ, ʨʦʟʧʦʜʽʣʫ ʚʠʪʨʘʪ ʟʘ ʥʘʡʤʝʥʫʚʘʥʥʷʤ); 

- ʩʪʚʦʨʝʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʢʘʪʝʛʦʨʽʡ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʢʦʰʪʽʚ; 

- ʧʝʨʝʛʣʷʜ ʙʘʣʘʥʩʫ ʪʘ ʽʥʰʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʪʘ ʩʧʠʩʢʽʚ. 

ʂʨʽʤ ʮʴʦʛʦ ʢʦʨʠʩʪʫʚʘʯʫ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʢʦʥʚʝʨʪʘʮʽʷ 

ʚʘʣʪʁ, ʧʦʰʫʢ ʪʝʨʤʽʥʘʣʽʚ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʙʘʥʢʦʤʘʪʽʚ ʪʘ ʙʘʥʢʽʚ.  

ɼʦʜʘʪʦʢ ʤʘʻ ʽʥʪʫʾʪʠʚʥʠʡ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʫ 

ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʫʜʴ ʷʢʦʾ ʟ ʬʫʥʢʮʽʡ  ʘʙʦ ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʛʦʣʦʚʥʝ ʤʝʥʶ (ʨʠʩ.1).  

 

   
ʈʠʩʫʥʦʢ 1 - ʉʪʦʨʽʥʢʘ çʛʦʣʦʚʥʝ ʤʝʥʶè ʜʦʜʘʪʢʫ Safe money 
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ʂʦʨʠʩʪʫʚʘʯʫ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʩʪʠ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʨʘʥʥʦʾ ʢʣʘʚʽʘʪʫʨʠ, ʷʢ ʮʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2 ʘʙʦ ʩʢʘʥʫʚʘʪʠ ʬʽʩʢʘʣʴʥʠʡ ʯʝʢ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʥʝʩʝʥʥʷ 

ʚʠʪʨʘʪ. 

 

  

ʈʠʩʫʥʦʢ 2 - ʄʝʥʶ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

 

ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʫʣʠ ʚʥʝʩʝʥʽ ʜʝʷʢʽ ʢʦʨʝʛʫʚʘʥʥʷ ʱʦʜʦ ʜʦʜʘʪʢʫ, ʘ ʩʘʤʝ 

ʧʦʢʨʘʱʝʥʘ ʣʦʢʘʣʽʟʘʮʽʷ, ʥʝʡʪʨʘʣʽʟʘʮʽʷ ʜʝʷʢʠʭ çbug-ʽʚè ʪʘ ʜʦʜʘʪʢʦʚʦ ʨʦʟʨʦʙʣʝʥʠʡ ʩʘʡʪ 

ʜʦʜʘʪʢʫ www.safe-money.s-v.su. ʉʪʦʨʽʥʢʘ çʟʚʽʪè ʟ ʩʘʡʪʫ ʧʨʦʝʢʪʫ çSafe moneyè 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.  

 

 

 

ʈʠʩʫʥʦʢ 3 - ʉʪʦʨʽʥʢʘ çʟʚʽʪè ʟ ʩʘʡʪʫ ʧʨʦʝʢʪʫ çSafe moneyè 
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ʇʨʦʝʢʪ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ. ʇʨʦʙʣʝʤʘ ʷʢʫ ʚʠʨʽʰʫʻ ʧʨʦʝʢʪ - ʢʦʥʪʨʦʣʴ ʙʶʜʞʝʪʫ. ʗʢ 

ʩʚʽʜʯʠʪʴ ʩʪʘʪʠʩʪʠʢʘ, ʦʜʥʘ ʟ ʧʨʦʙʣʝʤ ʍʍɯ ʩʪʦʣʽʪʪʷ ï ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʡ ʪʝʤʧ ʚʝʜʝʥʥʷ 

ʞʠʪʪʷ. ʋ ʪʘʢʦʤʫ ʚʠʭʨʦʚʽ ʧʦʜʽʡ, ʣʶʜʷʤ ʚʘʞʢʦ ʧʘʤôʷʪʘʪʠ ʚʩʝ, ʘ ʦʩʦʙʣʠʚʦ ʚʩʽ ʪʽ ʩʠʪʫʘʮʽʾ, ʜʝ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʯʠ ʚʠʪʨʘʯʝʥʽ ʧʝʚʥʽ ʢʦʰʪʠ. Safe money ʧʨʦʧʦʥʫʻ ʣʶʜʷʤ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʜʦʜʘʪʢʦʤ ʪʘ ʩʘʡʪʦʤ ʟʘʜʣʷ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʬʽʥʘʥʩʽʚ ʟ ʢʦʤʬʦʨʪʦʤ. 

 

ʇʦʪʝʥʮʽʡʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʪʘ ʮʽʣʴʦʚʠʡ ʨʠʥʦʢ ʧʨʦʝʢʪʫ. ʂʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʙʘʞʘʶʪʴ ʚʝʩʪʠ 

ʦʙʣʽʢ ʩʚʦʾʭ ʢʦʰʪʽʚ, ʟʜʽʡʩʥʶʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʪʘ ʦʙʜʫʤʘʥʽ ʪʨʘʪʠ, ʚʠʭʦʜʷʯʠ ʟ ʙʘʣʘʥʩʫ ʩʚʦʛʦ 

ʬʽʥʘʥʩʦʚʦʛʦ ʦʙʽʛʫ ʢʦʰʪʽʚ, ʱʦ ʥʝʦʜʤʽʥʥʦ ʚʧʣʠʥʝ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʩʚʦʛʦ ʨʽʚʥʷ ʞʠʪʪʷ. 

 

ʆʩʥʦʚʥʽ ʢʦʥʢʫʨʝʥʪʠ. ʆʩʥʦʚʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʻ Finsify ʪʘ Wallexy. ʇʝʨʝʚʘʛʘʤʠ 

ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ ʥʘʜ ʜʘʥʠʤʠ ʩʝʨʚʽʩʘʤʠ :̒ 

- ʧʦʚʥʘ ʙʝʟʢʦʰʪʦʚʥʽʩʪʴ ʜʦʜʘʪʢʫ, ʩʘʡʪʫ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʢʣʘʤʠ; 

- ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʪʘ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ; 

- ʧʨʦʩʪʠʡ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʜʠʟʘʡʥ. 

 

ʇʝʨʝʚʘʛʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ. ɻʦʣʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʧʨʦʝʢʪʫ ʻ ʰʠʨʦʢʠʡ 

ʬʫʥʢʮʽʦʥʘʣ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʫ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʙʣʽʢʫ ʛʨʦʰʦʚʦʛʦ ʙʘʣʘʥʩʫ, 

ʚʜ̔ʩʫʪʥʽʩʪʴ ʨʝʢʣʘʤʠ ʫ ʘʙʩʦʣʶʪʥʦ ʙʝʟʢʦʰʪʦʚʥʦʤʫ ʜʦʜʘʪʢʫ. ʉʘʡʪ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʙʫʜʝ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ ʟ ʜʦʜʘʪʢʦʤ. ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʛʘʨʘʥʪʫʻ 

ʥ̔ʪʫʾʪʠʚʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ɼʣʷ ʨʦʙʦʪʠ ʥʘʜ ʜʦʜʘʪʢʦʤ ʪʘ 

ʩʘʡʪʦʤ ʚʠʢʦʨʠʩʪʘʣʠ ʩʝʨʝʜʫ ʨʦʟʨʦʙʢʠ Android Studio, ʘ ʪʘʢʦʞ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ PHP, 

Apache, Laravel, mysql.  

 
ɺʠʩʥʦʚʢʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ 

ʨʦʟʨʦʙʣʝʥʦ ʩʝʨʚʽʩ Safe money - android-ʜʦʜʘʪʦʢ ʪʘ ʩʘʡʪ www. safe-money.s-v.su. ɼʦʜʘʪʦʢ 

ʪʘ ʩʘʡʪ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʽ ʟ ʢʦʥʪʨʦʣʶ ʚʣʘʩʥʦʛʦ ʙʶʜʞʝʪʫ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʜʦʟʚʦʣʷʻ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʝʨʚʽʩʦʤ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ 

ʚʽʜʞʝʪʽʚ, ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʩʘʡʪʫ ʟ ʜʦʜʘʪʢʦʤ, ʤʦʜʝʨʥʽʟʘʮʽʷ ʜʠʟʘʡʥʫ ʪʘ ʽʥʪʝʨʬʝʡʩʫ. ʊʘʢʦʞ 

ʟʘʧʣʘʥʦʚʘʥʦ ʚʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʢʘʟʦʢ, ʷʢʽ ʙʫʜʫʪ ɹʧʨʘʮʶʚʘʪʠ ʟʛʽʜʥʦ ʪʘʢ ʟʚʘʥʦʛʦ ʝʬʝʢʪʫ 

çʣʘʪʪʝè. 

 

Summary. Safe money is a fork of the Money vallet app. In the original application, some 

bugs were fixed, localization was improved. For android application was developed site with 

similar functionality which will be fully synchronized with the application in future. The 

service provides ample opportunities for accounting and control cash. The application and site 

are completely free and do not contain ads. 
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A MOBILE APPLICATION  

çTRANSPORT TRAVEL INFORMATION è 

Babaeva. M. O. 

V. Dahl EUNU, Severodonetsk 

Introduction.  Nowadays, the dynamic people lifestyle is currently causing an increase of 

transport users. When trip planning, it is not always possible to buy a ticket for the purposed 

date and time. In this case, the mobile application for needed routes searching could help.  

It can be used at any convenient time and almost anywhere. Also, the presence of the 

application on the device saves users from wasting time associated with opening a browser and 

finding the right site. 

The goal is the development of a mobile application to easily search for available routes on the 

railways, buses, air flights, and shipping. 

A brief project  description.  

The application functionality includes a search for available routes on the following transport 

category: 

1. Air flights 

2. Railways 

3. Buses 

4. Shipping  

Each of four transport modes redirects to available web sources with necessary information. 

 

           

Figure 1 - The user interface of the developed mobile application  

Competitor analysis. The following applications were considered: 

- ñRailway Tickets" - Russian railways tickets online.   

- "SuperAvia" - Airline tickets online.  
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- "ON BUS" - bus tickets online.  

Advantage of the developed application: information about four modes of transport in one 

mobile application, convenient interface, free application, no lack of advertising, the ability to 

view the information by category. 

Android Studio was used to project development. 

Conclusions 

The development of a mobile application for easy search of available routes on the railways, 

buses, air flights, and shipping is present. Transport category modes redirect to available web 

sources with necessary information. 

The future work include development follow functionality. The Information section will 

contain short information about airports, railway, bus stations.  

ɺʠʩʥʦʚʦʢ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʟʨʫʯʥʦʛʦ ʧʦʰʫʢʫ ʜʦʩʪʫʧʥʠʭ 

ʤʘʨʰʨʫʪʽʚ ʥʘ ʟʘʣʽʟʥʠʮʷʭ, ʘʚʪʦʙʫʩʘʭ, ʘʚʽʘʨʝʡʩʘʭ ʪʘ ʩʫʜʥʦʧʣʘʚʩʪʚʽ. ʇʨʠ ʚʠʙʦʨʽ ʢʘʪʝʛʦʨʽʾ 

ʪʨʘʥʩʧʦʨʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʥʘ ʜʦʩʪʫʧʥʽ ʚʝʙ-ʜʞʝʨʝʣʘ ʟ ʥʝʦʙʭʽʜʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ. 

ʄʘʡʙʫʪʥʷ ʨʦʙʦʪʘ ʚʢʣʶʯʘʪʠʤʝ ʨʦʟʨʦʙʢʫ ʥʘʩʪʫʧʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʈʦʟʨʦʙʢʘ ʬʫʥʢʮʽʾ ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʤʽʩʪʠʤʠʪʴ ʢʦʨʦʪʢʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʝʨʦʧʦʨʪʠ, 

ʟʘʣʽʟʥʠʯʥʽ ʩʪʘʥʮʽʾ ʪʘ ʘʚʪʦʚʦʢʟʘʣʠ. 
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ʈʆɿʈʆɹʂɸ ɯɻʈʆɺʆɻʆ ɼʆɼɸʊʂʋ ɼʃʗ ʆʉ ANDROID 
 

ʊʽʪʦʚ ʖ.ʄ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʑʝʨʙʘʢʦʚ ɭ. ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ɺ ʜʘʥʠʡ ʯʘʩ ʨʠʥʦʢ ʤʦʙʽʣʴʥʠʭ ʽʛʦʨ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ ʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. ɺ 

2019 ʨʦʮʽ ʨʠʥʦʢ ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʠʭ ʽʛʨʦʚʠʭ ʜʦʜʘʪʢʽʚ ʩʪʘʚ ʥʘʡʧʨʠʙʫʪʢʦʚʽʰʠʤ ʨʠʥʢʦʤ 

ʚʩʽʡ ʩʚʽʪʦʚʽʡ ʽʛʨʦʚʽʡ ʽʥʜʫʩʪʨʽʾ, ʦʙʽʛʥʘʚʰʠ ʽʛʨʠ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, Mac ʽ 

ʢʦʥʩʦʣʝʡ. ʑʦʤʽʩʷʮʷ ʚ ʤʘʛʘʟʠʥʘʭ ʜʦʜʘʪʢʽʚ App Store ʽ Google Play ʟôʷʚʣʷʶʪʴʩʷ  ʜʝʩʷʪʢʠ 

ʪʠʩʷʯ ʥʦʚʠʭ ʽʛʦʨ. ʆʜʥʘʢ ʷʢʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʚʠʧʫʩʢʘʻʤʠʭ ʽʛʦʨ ʟʘʣʠʰʘʻ ʙʘʞʘʪʠ ʢʨʘʱʦʛʦ, ʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʚʠʙʠʨʘʶʪʴ ʩʘʤʝ ʷʢʽʩʥʽ ʽʛʨʠ.  

ɸʣʝ ʥʝ ʪʽʣʴʢʠ ʷʢʽʩʪʴ ʧʨʠʚʘʙʣʶʻ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʥʦʚʠʟʥʘ, ʥʦʚʽ ʽʛʨʦʚʽ ʤʝʭʘʥʽʢʠ ʘʙʦ 

ʥʦʚʽ ʧʦʻʜʥʘʥʥʷ ʽʛʨʦʚʠʭ ʤʝʭʘʥʽʢ. ʇʽʜ ʥʦʚʠʟʥʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʥʦʚʠʡ ʽʛʨʦʚʠʡ ʢʦʥʪʝʥʪ, ʷʢʱʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʦʜʥʫ ʟ ʽʛʦʨ ʽ ʡʦʤʫ ʧʦʜʦʙʘʶʪʴʩʷ ʽʛʨʠ ʜʘʥʦʛʦ ʞʘʥʨʫ, ʪʦ ʚʽʥ ʟ 

ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʙʫʜʝ ʰʫʢʘʪʠ ʧʦʜʽʙʥʫ ʛʨʫ, ʘʣʝ ʙʽʣʴʰ ʷʢʽʩʥʫ ʽ ʧʦʧʫʣʷʨʥʫ, ʟ ʭʦʨʦʰʠʤʠ 

ʚʽʜʛʫʢʘʤʠ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʦʩʚʽʜ ʧʨʠʭʦʜʠʪʴ ʟ ʯʘʩʦʤ ʽ ʷʢʽʩʪʴ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʟ ʢʦʞʥʦʶ ʥʦʚʦʶ ʛʨʦʶ. ʏʠʤ ʙʽʣʴʰʝ ʽʛʦʨ ʚʠʧʫʩʢʘʻ ʨʦʟʨʦʙʥʠʢ, ʪʠʤ ʙʽʣʴʰʝ 

ʽʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʙʫʜʝ ʚʠʱʝ.  

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʽʛʨʦʚʦʛʦ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʟʤʦʞʝ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʩʫʯʘʩʥʠʤʠ 

ʜʦʜʘʪʢʘʤʠ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ: ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʜʦʜʘʪʢʫ, ʙʫʣʠ ʜʦʪʨʠʤʘʥʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ 

ʧʨʦʝʢʪʽʚ ʜʘʥʦʛʦ ʪʠʧʫ. ɸ ʩʘʤʝ: 

1) ʂʦʥʮʝʧʪʫʚʘʥʥʷ ï ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʧʝʨʝʜʥʶ ʨʦʟʨʦʙʢʫ ʜʠʟʘʡʥʫ, ʪʘ ʽʜʝʾ ʩʶʞʝʪʫ 

ʛʨʠ. 

2) ʇʨʦʪʦʪʠʧʫʚʘʥʥʷ ï ʧʝʨʝʥʝʩʝʥʥʷ ʜʠʟʘʡʥʫ ʪʘ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʧʨʦʝʢʪʫ, ʚ 

ʨʦʙʦʯʠʡ ʚʘʨʽʘʥʪ. 

3) ɺʝʨʪʠʢʘʣʴʥʠʡ ʟʨʽʟ ï ʨʦʟʨʦʙʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʫʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ.  

4) ʉʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ï ʥʘʧʦʚʥʝʥʥʷ ʧʨʦʝʢʪʫ, ʛʨʘʬʽʯʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʧʝʨʩʦʥʘʞʘʤʠ,  ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʨʠ. 

5) ɿʘʢʨʠʪʝ ʙʝʪʘ-ʪʝʩʪʫʚʘʥʥʷ ï ʜʝʤʦʥʩʪʨʘʮʽʷ ʧʨʦʜʫʢʪʫ ʧʦʪʝʥʮʽʡʥʽʡ ʘʫʜʠʪʦʨʽʾ, ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʠʭ ʚʽʜʛʫʢʽʚ ʜʣʷ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʫ ʤʘʻ ʩʪʨʫʢʪʫʨʫ ʩʪʘʥʜʘʨʪʥʦʛʦ Android ʜʦʜʘʪʢʫ. ʈʦʟʨʦʙʣʝʥʦ 

ʚʣʘʩʥʠʡ ʜʠʟʘʡʥ ʜʦʜʘʪʢʫ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʦʧʪʠʤʽʟʦʚʘʥʽ ʧʨʦʮʝʜʫʨʠ ʟʘʛʨʫʟʢʠ/ʚʠʛʨʫʟʢʠ 

ʜʘʥʠʭ.  ʇʨʠ ʨʦʟʨʦʙʮʽ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʦʮʽʦʣʦʛʽʯʥʽ ʦʧʠʪʫʚʘʥʥʷ 

ʽʛʨʦʚʠʭ ʢʦʤʧʘʥʽʡ, ʩʪʦʩʦʚʥʦ ʚʽʜʥʦʰʝʥʥʷ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʢʦʣʴʦʨʦʚʦʛʦ ʙʘʣʘʥʩʫ ʫ ʜʦʜʘʪʢʫ.  

ɿʘ ʦʩʥʦʚʫ ʩʶʞʝʪʫ ʛʨʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʽ ʥʝ ʪʨʠʚʽʘʣʴʥʽ ʪʚʦʨʠ ʧʠʩʴʤʝʥʥʠʢʽʚ ʟ ʫʭʠʣʦʤ ʚ 

ʪʝʤʘʪʠʢʫ ʛʨʠ, ʘ ʩʘʤʝ ʘʥʪʠ-ʫʪʦʧʽʯʥʠʡ 2D ʧʣʘʪʬʦʨʤʝʨ.  

ɼʽʷ ʛʨʠ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʫʞʝ ʜʠʥʘʤʽʯʥʦ ʽ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʽ ʰʚʠʜʢʦʾ 

ʨʝʘʢʮʽʾ ʥʘ ʧʦʜʘʥʽ ʚ ʛʨʽ ʧʦʜʽʾ . ɺ ʢʽʥʮʽ ʨʷʜʫ ʨʽʚʥʽʚ ʛʨʘʚʝʮʴ ʟʘʟʚʠʯʘʡ ʙʦʨʝʪʴʩʷ ʟ ʙʦʩʦʤ, ʙʠʪʚʘ 

ʟ ʷʢʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʚʠʤʦʛʣʠʚʘ ʜʦ ʛʨʘʚʮʷ, ʘ ʩʘʤ ʙʦʩ, ʢʨʫʧʥʽʰʝ ʟʚʠʯʘʡʥʠʭ ʚʦʨʦʛʽʚ. 

ʇʝʨʝʰʢʦʜʠ ʽ ʚʦʨʦʞʽ ʘʪʘʢʠ ʚʠʩʥʘʞʫʶʪʴ ʟʜʦʨʦʚ'ʷ ʽ ʟʘʧʘʩ ʞʠʪʪʽʚ ʧʝʨʩʦʥʘʞʘ. ʇʨʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʥʴʦʛʦ ʞʠʪʪʽʚ, ʛʨʘʚʝʮʴ ʦʪʨʠʤʫʻ ʧʦʚʽʜʦʤʣʝʥʥʷ çGame overè. ɺ ʽʥʰʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʝʨʽʷ ʨʽʚʥʽʚ ʫʩʧʽʰʥʦ ʧʨʦʡʜʝʥʘ, ʛʨʘʚʝʮʴ ʧʝʨʝʤʘʛʘʻ. 
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʽʛʨʦʚʦʛʦ ʜʦʜʘʪʢʫ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʛʨʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥ̔ ʽʛʨʦʚʽ ʤʝʭʘʥʽʢʠ: 

- ʇʝʨʝʤʽʱʝʥʥʷ ʧʦ ʧʣʘʪʬʦʨʤʘʤ ʥʘ ʽʛʨʦʚʦʤʫ ʨʽʚʥʽ ʪʘ ʙʦʾ ʟ ʜʝʢʽʣʴʢʦʤʘ ʚʦʨʦʛʘʤʠ 
ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʫʢʦʧʘʰʥʠʡ ʙʽʡ, ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʨʦʾ; 

- ɼʦʩʣʽʜʞʝʥʥʷ ʽʛʨʦʚʦʛʦ ʨʽʚʥʷ ï ʜʦʟʚʦʣʷʻ ʛʨʘʚʮʶ ʟʥʘʡʪʠ ʟʙʨʦʶ, ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʞʠʪʪʷ 

ï ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʡʦʤʫ ʧʨʦʡʪʠ ʨʽʚʝʥʴ ʰʚʠʜʰʝ, ʪʘ ʟʘʨʦʙʠʪʠ ʜʦʜʘʪʢʦʚʽ ʙʦʥʫʩʠ; 

- ɿʘʚʜʘʥʥʷ ï ʢʦʞʝʥ ʥʦʚʠʡ ʨʽʚʝʥʴ ʛʨʘʚʮʶ ʜʘʶʪʴʩʷ ʟʘʚʜʘʥʥʷ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʪʨʠʭ 

ʚʽʥ ʙʫʜʝ ʦʪʨʠʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʟʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʚʦʛʦ 

ʧʝʨʩʦʥʘʞʫ; 

- ɺʠʙʽʨ ʘʚʘʪʘʨʫ ï ʥʘ ʧʦʯʘʪʢʫ ʛʨʠ ʜʦʩʪʫʧʥʽ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʧʝʨʩʦʥʘʞʽʚ ʜʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ, ʽʥʰʽ ʙʫʜʫʪʴ ʚʽʜʢʨʠʚʘʪʠʩʷ ʥʘ ʧʨʦʪʷʟʽ ʚʩʽʻʾ ʛʨʠ, ʪʘʢʦʞ ʜʦʩʪʫʧʥʘ 

ʢʦʩʤʝʪʠʯʥʘ ʢʘʩʪʦʤʽʟʘʮʽʷ ʘʚʘʪʘʨʫ; 

- ɺʠʥʘʛʦʨʦʜʘ -  ʚʩʪʘʥʦʚʣʝʥʽ ʯʘʩʦʚʽ ʨʘʤʢʠ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʽʚʥʷ, ʯʠʤ ʰʚʠʜʰʝ 

ʛʨʘʚʝʮʴ ʮʝ ʟʨʦʙʠʪʴ, ʪʠʤ ʙʽʣʴʰʝ ʢʦʨʠʩʥʠʭ ʨʝʯʝʡ ʚʽʥ ʦʪʨʠʤʘʻ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʛʨʠ. 

ɼʦʜʘʪʦʢ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʚʠʤʦʛʘʤ, ʽ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʘʩʪʫʧʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

- ʧʨʠ ʟʘʧʫʩʢʫ ʽʛʨʦʚʦ ʾ ʧʨʦʛʨʘʤʠ ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʚʽʜʨʘʟʫ, ʙʫʪʠ ʟʘʣʫʯʝʥʠʤ ʚ 

ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ; 

- ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʚʦʛʦ ʧʝʨʩʦʥʘʞʘ; 

- ʚʩʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʥʦʧʢʠ ʜʦʩʪʫʧʫ ʜʦ ʜʽʡ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʥʪʝʨʬʝʡʩʦʤ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ, ʪʘʢ ʷʢ, ʜʦʜʘʪʦʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʽ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʽʟ ʟʨʫʯʥʽʩʪʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʨʽʻʥʪʘʮʽʾ ; 

- ʦʩʥʦʚʥʝ ʽʛʨʦʚʝ ʧʦʣʝ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʽʟʦʤʝʪʨʠʯʥʽʡ ʧʨʦʝʢʮʽʾ; 

- ʜʦʜʘʪʦʢ ʬʫʥʢʮʽʦʥʫ ̒ʥʘ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Android ʟ ʚʝʨʩʽʾ ʥʝ ʥʠʞʯʝ 4.4. 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʽʛʨʦʚʦʛʦ ʜʦʜʘʪʢʫ ʙʫʣʦ ʦʙʨʘʥʦ ʢʨʦʩ-ʧʣʘʪʬʦʨʤʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʜʚʦʭ-ʤʽʨʥʠʭ ʽ ʪʨʠʚʠʤʽʨʥʠʭ ʜʦʜʘʪʢʽʚ ʪʘ ʽʛʦʨ, ʱʦ ʧʨʘʮʶʻ ʧʽʜ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

Windows ʽ OS X. ɼʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʧʽʜ ʚʩʝ ʩʘʤʽ ʯʝʨʝʟ ʚʽʜʦʤʝ ʧʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ: PC, 

Linux, Mac, IOS, Android, Xbox One , PS4 ʽ ʪʘʢʦʞ ʧʽʜ ʤʦʙʽʣʴʥʽ ʽʛʨʠ. ʈʦʟʨʦʙʢʘ ʜʦʜʘʪʢʫ ʙʫʣʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʤʦʚʽ ʉ#. ʈʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʧʨʦʚʦʜʠʣʘʩʴ ʫ ʧʨʦʛʨʘʤʽ ï GIMP. ʚʽʣʴʥʦ 

ʧʦʰʠʨʶʚʘʥʽʡ ʨʘʩʪʨʦʚʠʡ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ, ʧʨʦʛʨʘʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʦʙʨʦʙʢʠ 

ʨʘʩʪʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. ʆʜʠʥ ʟ ʢʨʘʱʠʭ ʘʥʘʣʦʛʽʚ Adobe Photoshop. 

ɺʠʩʥʦʚʢʠ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʫʥʽʢʘʣʴʥʦʛʦ ʩʮʝʥʘʨʽʶ ʽ ʪʝʢʩʪʫʨ, 

ʩʪʚʦʨʝʥʦ ʽʛʨʦʚʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʆʉ Android ʪʘ ̔ʥʰʠʭ ʧʣʘʪʬʦʨʤ.  ɼʦʜʘʪʦʢ ʟʨʫʯʥʠʡ  ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ, ʧʨʦʩʪʠʡ ʚ ʫʧʨʘʚʣʽʥʥʽ, ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ.  ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ ʆʉ Android ʪʘ, ʦʢʨʽʤ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʽʛʨʦʚʠʭ 

ʬʫʥʢʮʽʡ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʘʤ ʧʨʦʝʢʪ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʽʛʨʦʚʦʛʦ ʜʦʜʘʪʢʘ ʜʣʷ ʆʉ Android ʙʫʣʠ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ:  

- ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ Android-ʜʦʜʘʪʢʘ; 

- ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʟ ʫʞʝ ʽʩʥʫʶʯʠʤʠ ʽʛʨʦʚʠʤʠ  Android-ʜʦʜʘʪʢʘʤʠ; 

- ʜʦʩʣʽʜʞʝʥʠʡ ʽʩʥʫʶʯʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ Android-ʨʦʟʨʦʙʢʠ; 

- ʨʦʟʨʦʙʣʝʥʠʡ ʜʠʟʘʡʥ ʚʽʟʫʘʣʴʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʦʜʘʪʢʘ; 

- ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʠ ʽʛʨʦʚʦʛʦ ʜʦʜʘʪʢʘ ʜʣʷ ʆʉ Android. 
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ʆʇʊʀʄɯɿɸʎɯʗ ʇʆɺɯʃʔʅʆɻʆ SQL ɿɸʇʀʊʋ 
 

ɹʘʢʽʪʴʢʦ ɼ.ɽ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ -  ʅʝʩʪʝʨʦʚ ʄ.ɺ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 
ɺʩʪʫʧ. ʏʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʻ ʦʜʥʠʤ ʟ ʢʨʠʪʝʨʽʾʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʘʟʠ ʜʘʥʠʭ. ʇʦʚʽʣʴʥʠʡ 

ʟʘʧʠʪ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʧʠʪʫ ʟʨʦʩʪʘʻ. 

ʇʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʧʦʜʽʙʥʠʭ ʟʘʧʠʪʽʚ ʻ ʚʝʣʠʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ. ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʻ 

ʦʯʽʢʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʦʨʫ ʜʘʥʠʭ ʚʽʜ ʟʯʠʪʫʚʘʥʥʷ/ʟʘʧʠʪʫ, ʧʽʜ ʯʘʩ ʮʽʻʾ ʩʠʪʫʘʮʽʾ 

ʤʘʨʥʫʻʪʴʩʷ ʚʝʩʴ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʠʩʪʝʤʠ. ʇʨʦʙʣʝʤʘ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʧʠʪʽʚ ʻ 

ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ, ʥʝʦʙʭʽʜʥʦ ʟʘʚʯʘʩʥʦ ʚʠʟʥʘʯʠʪʠ ʚʩʽ ʩʠʪʫʘʮʽʾ, ʧʽʜ ʯʘʩ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʫʧʦʚʽʣʴʥʝʥʥʷ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ. 

 

ʄʝʪʘ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʚʽʣʴʥʦʛʦ SQL ʟʘʧʠʪʫ ʚʠʭʦʜʷʯʠ ʟ ʧʦʢʘʟʥʠʢʽʚ ʦʙʨʘʥʠʭ ʤʝʪʨʠʢ ʪʘ 

ʞʫʨʥʘʣʽʚ ʧʦʚʽʣʴʥʠʭ ʟʘʧʠʪʽʚ (slow query log file).  

 

ʄʝʪʦʜ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʤʝʪʨʠʢ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʧʦʚʽʣʴʥʦʛʦ SQL-ʟʘʧʠʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ɼʝʟʝʨʪʘ-ʉʤʘʨʘʥʜʘʰʘ (DSmT). ɿʣʠʪʪʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʘʻ ʙʽʣʴʰ 

ʯʽʪʢʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʧʨʦʙʣʝʤʥʠʭ ʟʘʧʠʪʽʚ, ʥʽʞ ʤʦʥʽʪʦʨʠʥʛ 

ʦʜʥʽʻʾ ʟ ʤʝʪʨʠʢ. ɿʣʠʪʪʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʤʝʪʨʠʢ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ: 
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ʜʝ, m1,m2 ï ʤʘʩʠ (ʡʤʦʚʽʨʥʦʩʪʽ) ʤʝʪʦʜʽʚ; X1,X2 ï ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʙʘʟʫ ʜʘʥʠʭ ʧʦʪʨʽʙʝʥ ʤʦʥʽʪʦʨʠʥʛ 

ʦʙʨʘʥʠʭ ʤʝʪʨʠʢ. ʇʦʢʘʟʥʠʢʠ ʤʝʪʨʠʢ ʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʤʝʪʨʠʢʘʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʩʠʩʪʝʤʠ ʫ ʧʝʚʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ ʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ ʧʨʦʮʝʩʦʨ (CPU), ʢʽʣʴʢʽʩʪʴ 

ʟʯʠʪʫʚʘʥʴ/ʟʘʧʠʩʽʚ (Disk I/O) ʪʘ ʦʙôʻʤ ʚʠʢʦʨʠʩʪʘʥʦʾ  ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ (RAM). 

ʉʝʨʝʜ ʤʝʪʨʠʢ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

- Response time. ʏʘʩ ʨʝʘʢʮʽʾ ʙʘʟʠ ʜʘʥʠʭ ʥʘ ʟʘʧʠʪʠ ʪʘ ʾʭ ʦʙʨʦʙʢʫ. 

- Global Cache. ɺ ʚʠʧʘʜʢʘʭ ʽʜʝʥʪʠʯʥʠʭ ʟʘʧʠʪʽʚ ʧʦʚʝʨʪʘʪʠ ʚʽʜʧʦʚʽʜʴ ʽʟ ʢʝʰʫ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʚʪʦʨʥʦ ʥʝ ʚʠʢʦʥʫʚʘʪʠ ʽʜʝʥʪʠʯʥʽ ʟʘʧʠʪʠ. 

- Transactions per second. ʂʽʣʴʢʽʩʪʴ ʪʨʘʥʟʘʢʮʽʡ ʚ ʩʝʢʫʥʜʫ. 

- Physical writes. ɿʘʛʘʣʴʥʘ ʢʽʣɹʢʩ̔ʪʴ ʙʣʦʢʽʚ ʜʘʥʠʭ. 

ɿ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʣʷ ʢʦʞʥʦʾ ʤʝʪʨʠʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ. ɼʣʷ 

ʟʘʧʫʩʢʫ ʤʝʭʘʥʽʟʤʫ ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʚʽʣʴʥʠʭ ʟʘʧʠʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʨʦʛʦʚʽ ʧʦʢʘʟʥʠʢʠ 

ʤʝʪʨʠʢ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʾʭ ʧʝʨʝʚʠʱʝʥʽ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ. 

ʊʘʢʠʭ ʩʠʪʫʘʮʽʡ ʪʨʝʙʘ ʫʥʠʢʘʪʠ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʧʠʪʫ ʪʘ ʧʽʜʨʘʭʫʥʦʢ ʾʭ ʡʤʦʚʽʨʥʦʩʪʝʡ.  

ɹʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʚʘʨʪʽʩʪʴ (cost) ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ. 
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ʊʝʦʨʝʪʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʤʝʪʦʜʦʤ ʽʥʜʝʢʩʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʫʣ 1.1 ʪʘ 1.2. ʈʦʟʛʣʷʜʘʣʠʩʴ ʚʠʧʘʜʢʠ ʽʥʜʝʢʩʫʚʘʥʥʷ ʩʪʦʚʧʮʷ ʪʘ ʪʘʙʣʠʮʽ ʙʝʟ ʽʥʜʝʢʩʽʚ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʜʝʢʩʦʚʘʥʦʾ ʪʘʙʣʠʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ 1. 

1cos += IHTt  (1) 

ʜʝ HTI ï ʨʽʚʝʥʴ ʽʥʜʝʢʩʫ ʚ ɺ-Three ʜʝʨʝʚʽ. 

Cost ʜʣʷ ʪʘʙʣʠʮʽ ʙʝʟ ʽʥʜʝʢʩʽʚ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʠ 2. 

 

),(cos RASCHTt I +=  (2) 

ʜʝ SC(A,R) - ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʢʦʨʪʝʞʽʚ R, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʽ ʨʽʚʥʦʩʪʽ. 

 
ʈʝʟʫʣʴʪʘʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʥʫ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ (EXPLAIN PLAN) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʤʝʪʦʜʽʚ ʽʥʜʝʢʩʫʚʘʥʥʷ ʪʘ ʩʝʢʮʽʦʥʫʚʘʥʥʷ. ɹʫʣʠ 

ʚʠʷʚʣʝʥʽ ʝʪʘʧʠ EXPLAIN PLAN, ʷʢʽ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʚʽʣʴʥʠʡ ʟʘʧʠʪ: 

- ʅʘʟʚʘ ʪʘ ʬʫʥʢʮʽʷ ʚʠʢʦʥʘʥʦʾ ʦʧʝʨʘʮʽʾ. 

- ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʢʦʞʥʦʾ ʟ ʬʫʥʢʮʽʾ. 

- ɯʥʬʦʨʤʘʮʽʷ ʧʦ ʚʽʜʩʦʨʪʦʚʘʥʽ ʨʷʜʢʠ. 

- ʂʽʣʴʢʽʩʪʴ ʦʙʨʦʙʣʝʥʠʭ ʙʘʡʪʽʚ ʽʥʬʦʨʤʘʮʽʾ. 

- ɿʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʚʽʣʴʥʽ ʜʽʣʷʥʢʠ ʟʘʧʠʪʫ. 

 

 
ʈʠʩʫʥʦʢ 2 - EXPLAIN PLAN ʜʣʷ ʽʥʜʝʢʩʫʚʘʥʥʷ. 

 

 
ʈʠʩʫʥʦʢ 3 - EXPLAIN PLAN ʜʣʷ ʩʝʢʮʽʦʥʫʚʘʥʥʷ 

 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʝʪʘʧʽʚ ʽʥʜʝʢʩʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʩʠʩʪʝʤʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʤʝʥʰʝ. ʇʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʦʟʤʽʨʫ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʽ ʽ ʨʦʟʤʽʨʫ ʽʥʜʝʢʩʽʚ.  

 
ɺʠʩʥʦʚʢʠ. ʄʘʪʝʤʘʪʠʯʥʠʤ ʰʣʷʭʦʤ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ ʤʝʪʦʜʽʚ ʧʽʜ ʯʘʩ 

ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ, ʘ ʩʘʤʝ: cost (ʚʘʨʪʽʩʪʴ) ʟʘʧʠʪʫ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ ʧʨʦʮʝʩʦʨ 

(CPU), ʢʽʣʴʢʽʩʪʴ ʟʯʠʪʫʚʘʥʴ/ʟʘʧʠʩʽʚ (Disk I/O). ʄʘʪʝʤʘʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ 
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ʡʤʦʚʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʩʠʩʪʝʤʫ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ. ɿʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʧʦʨʦʛʦʚʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʤʝʪʨʠʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʫʩʢ ʤʝʭʘʥʽʟʤʫ ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʚʽʣʴʥʠʭ ʟʘʧʠʪʽʚ. 

 

Summary 

Request processing time is one of the criteria for database performance. To analyze the state of 

the system during query processing necessary to check metrics. Three main metrics for status 

tracking were selected. However, the readings of the metrics do not give clear information 

about the system load. For more detailed information, the probabilities merged using the 

selected mathematical method. Thresholds were set for metrics to trigger the slow query 

tracking mechanism. 
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ʄɽʊʆɼʀ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ɺɯɼʊɺʆʈɽʅʅʗ 

ʂʆʃʔʆʈɯɺ ɿʆɹʈɸɾɽʅʔ ʋ ɿɸʉʆɹɸʍ 

ʂʆʄʇôʖʊɽʈʅʆɰ ɻʈɸʌɯʂʀ  
 

ɹʫʢʰʘ ʂ.ʉ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʑʝʨʙʘʢʦʚʘ ʄ.ɭ. 

ʉʅʋ  ̔ ʤ.  ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʂʦʤʧ'ʶʪʝʨʥʘ ʛʨʘʬʽʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ 

ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ɽʆʄ, ʚ ʥʘʩʣʽʜʦʢ ʯʦʛʦ, ʟʥʘʯʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʙʯʠʩʣʝʥʴ ʙʝʟʫʧʠʥʥʦ ʟʨʦʩʪʘʻ. 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ʩʢʣʘʜʥʠʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ʎʝ 

ʦʙʫʤʦʚʣʝʥʦ ʙʘʛʘʪʦʝʪʘʧʥʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ʇʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʪʨʠʚʠʤʽʨʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʜʘʪʠ ʛʨʘʜʘʮʽʾ ʢʦʣʴʦʨʽʚ.  

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʭ ʧʨʦʮʝʜʫʨ ʧʨʠ ʟʘʬʘʨʙʦʚʫʚʘʥʥ ̔ʧʦʚʝʨʭʦʥʴ ʻ ʨʦʟʨʘʭʫʥʦʢ 

ʜʚʦʧʨʦʤʝʥʝʚʦʾ ʬʫʥʢʮʽʾ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʚʝʨʭʥʽ (ɼʌɺɿ), ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʧʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. ɺʦʥʘ ʻ ʤʦʜʝʣʣʶ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʚʠʟʥʘʯʘʻ, ʷʢʫ ʯʘʩʪʢʫ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʥʘʜʽʡʰʣʦ ʚ ʪʦʯʢʫ ʟ ʥʘʧʨʷʤʢʫ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ, ʙʫʜʝ ʚʽʜʙʠʪʦ ʚ 

ʥʘʧʨʷʤʢʫ ʩʧʦʩʪʝʨʽʛʘʯʘ.  

ʂʨʽʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʚʘʞʣʠʚʦʶ ʚʠʤʦʛʦʶ ʻ ʬʽʟʠʯʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʨʘʩʪʝʨʠʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ. ɺʽʜʦʤʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʤʦʜʝʣʽ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʾʭ ʘʧʨʦʢʩʠʤʘʮʽʾ ʤʘʶʪʴ 

ʨʷʜ ʥʝʜʦʣʽʢʽʚ: ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ, ʩʧʝʢʪʨʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʟʩʽʶʚʘʥʥʷ ʩʚʽʪʣʘ.  

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ ʫ 

ʟʘʩʦʙʘʭ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ 

ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʜʫʨ ʚʽʟʫʘʣʽʟʘʮʽʾ ʷʢ ʥʘ ʧʨʦʛʨʘʤʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʨʽʚʥʷʭ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ - ʧʽʜʚʠʱʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ ʫ ʟʘʩʦʙʘʭ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʛʨʘʬʽʢʠ. 

 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ: ʪʝʦʨʽʷ ʯʠʩʝʣ ʽ ʯʠʩʝʣʴʥʠʭ 

ʤʝʪʦʜʽʚ; ʪʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚ; ʤʝʪʦʜʠ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʣʽʥʽʡʥʦʾ ʘʣʛʝʙʨʠ, 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʡ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʯʠʩʣʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʝʡ ʦʩʚʽʪʣʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ ʫ 

ʟʘʩʦʙʘʭ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ; ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʚʽʨʢʠ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʘ ʧʽʜʚʠʱʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ ʫ ʟʘʩʦʙʘʭ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʜʦʟʚʦʣʠʪʴ: 

ҍ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʠ; 
ҍ ʧʦʢʨʘʱʠʪʠ ʤʦʜʝʣʴ ʦʩʚʽʪʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʧʨʦʤʝʥʝʚʦʾ ʬʫʥʢʮʽʾ 

ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʚʝʨʭʥʽ; 
ҍ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʫʭʫ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ, ʽ ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʠʪʠ 

ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʤʦʜʝʣʝʡ ʦʩʚʽʪʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʬʽʟʠʯʥʦʾ ʘʜʝʢʚʘʪʥʦʩʪʽ. 
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ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʦʩʪʽ 

ʟʦʙʨʘʞʝʥʴ ʧʨʠ ʟʘʬʘʨʙʦʚʫʚʘʥʥʽ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ ʰʣʷʭʦʤ ʫʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʢʦʣʴʦʨʫ ʪʦʯʦʢ ʧʦʚʝʨʭʦʥʴ ʚ ʦʙôʻʢʪʥʽʡ ʪʘ ʝʢʨʘʥʥʽʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʢʣʘʜʦʚʠʭ ʢʦʣʴʦʨʫ ʪʦʯʦʢ ʧʦʚʝʨʭʦʥʴ 

ʦʙôʻʢʪʽʚ. 

 

ʈʝʟʫʣʴʪʘʪʠ. ʈʦʟʨʦʙʣʝʥʦ ʘʧʘʨʘʪʥʠʡ ʟʘʩʽʙ: ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʢʫʣʷʨʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʢʦʣʴʦʨʫ ʪʘ ʚʽʜʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʚʝʨʭʥʽ ʥʘ ʦʩʥʦʚʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ɼʌɺɿ ʢʦʩʠʥʫʩ-

ʢʚʘʜʨʘʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ. 

 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʟʘʬʘʨʙʦʚʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʪʨʠʚʠʤʽʨʥʠʭ ʩʮʝʥ. ɺʠʷʚʣʝʥʦ, ʱʦ ʜʝʪʘʣʽʟʘʮʽʷ ʦʙôʻʢʪʽʚ 

ʪʨʠʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʻ ʚ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʽʡ 

ʟʘʣʝʞʥʦʩʪʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʫ ʟʚôʷʟʢʫ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʛʨʘʬʽʯʥʠʭ ʩʮʝʥ ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʪʘ ʤʦʜʝʣʝʡ.  

ʊʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʧʨʦʢʩʠʤʘʮʽʶ ɼʌɺɿ ʢʚʘʜʨʘʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ. ʄʝʪʦʜ ʤʘʻ ʟʥʘʯʥʦ 

ʤʝʥʰʫ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʽ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʇʨʦʚʝʜʝʥʦ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʢʦʨʝʢʪʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ ʧʨʠ ʟʘʬʘʨʙʦʚʫʚʘʥʥʽ 

ʪʨʠʚʠʤʽʨʥʠʭ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ, ʦʩʥʦʚʘʥʠʭ ʥʘ ʣʽʥʽʡʥʦʤʫ ʽʥʪʝʨʧʦʣʶʚʘʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ 

ʩʢʣʘʜʦʚʠʭ ʢʦʣʴʦʨʫ ʽ ʚʨʘʭʦʚʫʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʝ ʧʨʦʝʢʮʽʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʩʮʝʥ ʟʘ ʨʘʭʫʥʦʢ ʫʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʢʦʣʴʦʨʫ ʪʦʯʦʢ ʧʦʚʝʨʭʦʥʴ ʚ ʦʙôʻʢʪʥʽʡ ʪʘ ʝʢʨʘʥʥʽʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ; 

- ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ ʩʠʩʪʝʤ ʚʠʩʦʢʦʨʝʘʣʽʩʪʠʯʥʦʾ ʛʨʘʬʽʢʠ ʤʦʜʠʬʽʢʘʮʽʶ ɼʌɺɿ, ʷʢʘ ʻ 

ʝʥʝʨʛʝʪʠʯʥʦ-ʢʦʨʝʢʪʥʦʶ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʟʘʢʦʥʫ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʠ 

ʚ̔ ʜʙʠʪʪʽ ʩʚʽʪʣʘ ʚʽʜ ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʘ. ɿʥʘʡʜʝʥʦ ʥʦʨʤʫʚʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ 

ʚʠʭʽʜʥʦʾ ʬʫʥʢʮʽʾ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦ-ʢʦʨʝʢʪʥʦʾ; 

- ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʟʦʙʨʘʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʟʚʦʨʦʪʥʦʛʦ ʪʨʘʩʫʚʘʥʥʷ 

ʧʨʦʤʝʥʽʚ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʢʩʝʣʴʥʽ ʩʝʛʤʝʥʪʠ ʘʙʦ ʧʽʢʩʝʣʴʥʽ ʙʣʦʢʠ ʽ ʜʦʜʘʻ 

ʤʽʞʧʽʢʩʝʣʴʥʫ ʽʥʪʝʨʧʦʣʷʮʽʶ ʚ ʢʽʥʝʮʴ ʪʨʘʩʫʚʘʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʨʦʤʝʥʷ ʘʙʦ ʛʨʫʧʠ ʧʨʦʤʝʥʽʚ 

ʚʽʜʧʦʚʽʜʥʦ. 

 

Summary. To achieve these goals, an analysis of the methodologies and populations for the 

scene of the thirteenth scenes was carried out. In this regard, the children's tribunal is a spacious 

graphic design in economic and economic terms. It is shown that on this page all the graphic 

images and geometric characteristics of folding graphic scenes are presented, as well as new 

models and models.  

As a result, an attachment has been made for the designation of a speculative warehouse 

colorand high health on the basis of the approximation of the BRDF cosine-quadratic function.
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ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼɯɺ ʂʃɸʉʀʌɯʂɸʎɯɰ 

ʊɽʂʉʊʋ ɼʃʗ ɺʀʗɺʃɽʅʅʗ 

ʌɸʃʔʉʀʌɯʂʆɺɸʅʀʍ ʅʆɺʀʅ 

ɼʘʚʽʜʝʥʢʦ ʄ.ʆ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɹʽʣʦʙʦʨʦʜʦʚʘ ʊ.ʆ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʨʦʙʠʚ ʤʦʞʣʠʚʠʤ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʟʘʩʦʙʽʚ 

ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ (ɿʄɯ) ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ 

ʧʦʪʫʞʥʠʤ ʩʝʨʚʽʩʦʤ ʜʣʷ ʚʠʩʣʦʚʣʝʥʥʷʤ ʚʣʘʩʥʠʭ ʜʫʤʦʢ ʪʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʘʫʜʠʪʦʨʽʾ 

ʤʝʨʝʞʽ. ʇʦʧʫʣʷʨʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʧʦʰʠʨʝʥʽʩʪʴ ʩʦʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʤʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʦʙʫʤʦʚʣʶʻ ʾʭ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʧʦʣʽʪʠʯʥʽ ʧʦʜʽʾ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʮʝʡ ʬʘʢʪ ʧʦʯʘʚ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʘʫʜʠʪʦʨʽʻʶ ʰʣʷʭʦʤ ʧʦʜʘʥʥʷ ʭʠʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʍʠʙʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘʢʦʞ ʤʦʞʝ 

ʥʝʥʘʚʤʠʩʥʦ ʧʦʰʠʨʶʚʘʪʠʩʴ ʘʫʜʠʪʦʨʽʻʶ, ʱʦ ʩʧʨʠʡʤʘʻ ʾʾ ʷʢ ʧʨʘʚʜʠʚʫ. ʅʝʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʚʽʨʢʠ ʥʦʚʠʥ ʥʘ ʭʠʙʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ ʥʦʚʠʥ. 

ɻʦʥʠʪʚʘ ʦʢʨʝʤʠʭ ɿʄɯ ʟʘ ʫʚʘʛʦʶ ʩʧʦʞʠʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʾ ʽʩʪʦʪʥʦ ʩʧʨʠʷʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ 

ʭʠʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʚʧʣʠʚʫ ʥʘ ʰʠʨʦʢʫ ʘʫʜʠʪʦʨʽʶ. ʅʝʜʘʚʥʻ ʩʦʮʽʦʣʦʛʽʯʥʝ ʦʧʠʪʫʚʘʥʥʷ 

ʪʘ ʪʝʩʪ USAID-Internews "ʉʪʘʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʜʦ ɿʄɯ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʝʜʽʘ 

ʫ 2019 ʨʦʮʽ" ʧʦʢʘʟʘʣʦ ʱʦ ʚ ʋʢʨʘʾʥʽ ʣʠʰʝ 11% ʛʨʦʤʘʜʷʥ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʠʪʠ ʧʨʘʚʜʠʚʽ 

ʥʦʚʠʥʠ ʚʽʜ ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ 

ʥʦʚʠʥ ʜʦʟʚʦʣʠʪʴ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʨʘʚʜʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʟʘʮʽʢʘʚʣʝʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʽʡ ʛʘʣʫʟʽ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ ʥʦʚʠʥ ʷʢʽʩʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʫʶʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ. ʄʝʪʦʜʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ 

ʚʽʜʦʢʨʝʤʠʪʠ ʬʘʣʴʩʠʬʽʢʦʚʘʥʫ ʥʦʚʠʥʫ ʚʽʜ ʩʧʨʘʚʞʥʴʦʾ. ʗʢʽʩʪʴ ʤʦʜʝʣʽ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʪʠʧ ʪʘ ʦʙôʻʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʘʥʠʭ, ʚʠʜ 

ʥʘʚʯʘʥʥʷ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ ʥʦʚʠʥ.  

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ, ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ 
ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ; 

- ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

- ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 
ɽʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʘʣʛʦʨʠʪʤʽʚ: 

ʅʘʾʚʥʠʡ ʙʘʡʻʩʽʚ ʢʣʘʩʠʬʽʢʘʪʦʨ ð ʡʤʦʚʽʨʥʽʩʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʦʨʝʤʫ 

ɹʘʡʝʩʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ʝʣʝʤʝʥʪʘ ʚʠʙʽʨʢʠ) ʜʦ 

ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ ʧʨʠ ʧʨʠʧʫʱʝʥʥʽ (ʥʘʾʚʥʦʤʫ) ʥʝʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʥʠʭ. ʊʦʙʪʦ, ʷʢʱʦ ʥʘ ʦʩʥʦʚʽ 

ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ ʤʦʞʥʘ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ, ʜʦ ʷʢʦʛʦ ʢʣʘʩʫ ʥʘʣʝʞʠʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʙʘʡʻʩʽʚ ʢʣʘʩʠʬʽʢʘʪʦʨ ʧʦʚʽʜʦʤʠʪʴ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʮʴʦʛʦ ʢʣʘʩʫ. ʋ 

ʧʨʦʤʽʞʥʠʭ ʞʝ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʦʞʝ ʟ ʨʽʟʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʥʘʣʝʞʘʪʠ ʜʦ 
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ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʙʫʜʝ ʚʝʢʪʦʨ, ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʛʦ ʻ 

ʡʤʦʚʽʨʥʦʩʪʷʤʠ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʣʘʩʫ. 

ʄʝʪʦʜ ʦʧʦʨʥʠʭ ʚʝʢʪʦʨʽʚ (support vector machines) ð ʮʝ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ ʟ ʢʝʨʦʚʘʥʠʤ ʥʘʚʯʘʥʥʷʤ ʟ 

ʧʦʚ'ʷʟʘʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʦʧʦʨʥʦ-ʚʝʢʪʦʨʥʠʤʠ ʤʘʰʠʥʘʤʠ. ɼʣʷ 

ʟʘʜʘʥʦʛʦ ʥʘʙʦʨʫ ʪʨʝʥʫʚʘʣʴʥʠʭ ʟʨʘʟʢʽʚ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʧʦʤʽʯʝʥʦ ʷʢ ʥʘʣʝʞʥʠʡ ʜʦ ʦʜʥʽʻʾ ʯʠ 

ʽʥʰʦʾ ʟ ʜʚʦʭ ʢʘʪʝʛʦʨʽʡ, ʘʣʛʦʨʠʪʤ ʪʨʝʥʫʚʘʥʥʷ ʤʝʪʦʜʫ ʦʧʦʨʥʠʭ ʚʝʢʪʦʨʽʚ ʙʫʜʫʻ ʤʦʜʝʣʴ, ʷʢʘ 

ʚʽʜʥʦʩʠʪʴ ʥʦʚʽ ʟʨʘʟʢʠ ʜʦ ʦʜʥʽʻʾ ʯʠ ʽʥʰʦʾ ʢʘʪʝʛʦʨʽʾ, ʨʦʙʣʷʯʠ ʮʝ ʥʝʡʤʦʚʽʨʥʽʩʥʠʤ ʙʽʥʘʨʥʠʤ 

ʣʥ̔ʽʡʥʠʤ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ. ʄʦʜʝʣʴ ʤʝʪʦʜʫ ʦʧʦʨʥʠʭ ʚʝʢʪʦʨʽʚ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʟʨʘʟʢʽʚ ʷʢ 

ʪʦʯʦʢ ʫ ʧʨʦʩʪʦʨʽ, ʚʽʜʦʙʨʘʞʝʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʟʨʘʟʢʠ ʟ ʦʢʨʝʤʠʭ ʢʘʪʝʛʦʨʽʡ ʨʦʟʜʽʣʝʥʦ 

ʯʠʩʪʦʶ ʧʨʦʛʘʣʠʥʦʶ, ʷʢʘ ʻ ʥʘʡʰʠʨʰʦʶ. ʅʦʚʽ ʟʨʘʟʢʠ ʪʦʜʽ ʚʽʜʦʙʨʘʞʫʶʪʴʩʷ ʜʦ ʮʴʦʛʦ ʞ 

ʧʨʦʩʪʦʨʫ, ʡ ʨʦʙʠʪʴʩʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʧʨʦ ʾʭʥʶ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʥʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʥʘ 

ʷʢʠʡ ʙʽʢ ʧʨʦʛʘʣʠʥʠ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ. 

ɻʣʠʙʦʢʝ ʥʘʚʯʘʥʥʷ ï ʻ ʯʘʩʪʠʥʦʶ ʰʠʨʰʦʛʦ ʩʽʤʝʡʩʪʚʘ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ.  

ʈʝʟʫʣʴʪʘʪʠ 
ɽʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʚʝʨʩʽʾ 3.6, Jupiter 

Notebook (ʚʝʙ-ʜʦʜʘʪʦʢ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʦʢʫʤʝʥʪʘʤʠ, ʷʢʽ 

ʤ̔ ʩʪʷʪʴ ʞʠʚʠʡ ʢʦʜ, ʨʽʚʥʷʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʶ), Keras ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ, 

NTLK ʜʣʷ ʧʨʝ ʦʙʨʦʙʢʠ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, scikit-learn ʙʽʙʣʽʦʪʝʢʘ ʟ ʥʘʙʦʨʘʤʠ ʨʝʘʣʽʟʦʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʉʬʦʨʤʦʚʘʥʦ ʥʘʙʽʨ ʜʘʥʠʭ ʟ ʧʦʥʘʜ 6000 ʨʦʟʤʽʯʝʥʠʭ ʥʦʚʠʥ. ʌʨʘʛʤʝʥʪ ʥʘʙʦʨʫ ʜʘʥʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʌʨʘʛʤʝʥʪ ʥʘʙʦʨʫ ʜʘʥʠʭ  

 

ʇʨʦʚʝʜʝʥʘ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʜʘʥʠʭ. ʉʬʦʨʤʦʚʘʥʽ ʪʨʝʥʫʚʘʣʴʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʪʝʩʪʦʚʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʜʣʷ ʚʘʣʽʜʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ.   

ʇʨʦʚʝʜʝʥʘ ʚʘʣʽʜʘʮʽʷ ʥʘʚʯʝʥʠʭ ʤʦʜʝʣʝʡ. ɺ ʷʢʦʩʪʽ ʧʘʨʘʤʝʪʨʫ ʷʢʦʩʪʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʧʦʢʘʟʥʠʢ ʪʦʯʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ ʥʦʚʠʥ ʜʣʷ ʢʦʞʥʦʾ ʟ ʤʦʜʝʣʝʡ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 1.  

 

 

 



ɯʊ-ɯʜʝʷ 2019 

 

90 

 

ʊʘʙʣʠʮʷ 1 ï ʈʝʟʫʣʴʪʘʪʠ ʚʘʣʽʜʘʮʽʾ ʥʘʚʯʝʥʠʭ ʤʦʜʝʣʝʡ 

ʄʦʜʝʣʴ ʊʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ(%) 

ʅʘʾʚʥʠʡ ʙʘʡʻʩʽʚ ʢʣʘʩʠʬʽʢʘʪʦʨ 79.79% 

ʄʝʪʦʜ ʦʧʦʨʥʠʭ ʚʝʢʪʦʨʽʚ 85.40% 

ʄʝʪʦʜ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ 90.43% 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʦʯʥʦʩʪʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʦʚʦʾ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ ʥʦʚʠʥ ʜʝʤʦʥʩʪʨʫʶʪʴ  ʧʝʨʝʚʘʛʫ ʤʝʪʦʜʽʚ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʦʯʥʽʩʪʴ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ 5.03% ʚʠʱʘ ʟʘ ʤʦʜʝʣʴ, ʦʪʨʠʤʘʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʦʧʦʨʥʠʭ 

ʚʝʢʪʦʨʽʚ, ʪʘ ʥʘ 10.64% ʚʠʱʘ ʟʘ ʥʘʾʚʥʠʡ ʙʘʡʻʩʽʚ ʢʣʘʩʠʬʽʢʘʪʦʨ. 

ɺʠʩʥʦʚʢʠ 

ɼʦʩʣʽʜʞʝʥʦ ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʬʘʣʴʩʠʬʽʢʦʚʘʥʠʭ ʥʦʚʠʥ.  ʇʨʦʚʝʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʾʚʥʦʛʦ ʙʘʡʝʩʦʚʦʛʦ 

ʢʣʘʩʠʬʽʢʘʪʦʨʫ, ʤʝʪʦʜʫ ʦʧʦʨʥʠʭ ʚʝʢʪʦʨʽʚ, ʪʝʭʥʦʣʦʛʽʾ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʧʦʢʘʟʘʚ 

ʧʝʨʝʚʘʛʫ ʤʝʪʦʜʽʚ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ 5.03% ʚʠʱʘ ʟʘ ʤʦʜʝʣʴ, 

ʦʪʨʠʤʘʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʦʧʦʨʥʠʭ ʚʝʢʪʦʨʽʚ, ʪʘ ʥʘ 10.64% ʚʠʱʘ ʟʘ ʥʘʾʚʥʠʡ 

ʙʘʡʻʩʽʚ ʢʣʘʩʠʬʽʢʘʪʦʨ.  

Summary 

The text classification methods and algorithms for fake news detection are investigated. The 

experiment using Naive Bayes classifier, support vector machine, deep learning showed the 

advantage of deep learning technique. The classification accuracy is 5.03% higher than support 

vector machine model and 10.64% higher than the Naive Bayes classifier. 
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ʐʊʋʏʅɯ ʅɽʁʈʆʅʅɯ ʄɽʈɽɾɯ ɼʃʗ 

ʇʆɹʋɼʆɺʀ ɸʂʋʉʊʀʏʅʀʍ ʄʆɼɽʃɽʁ 
 

ʂʦʚʝʨʛʘ ʄ. ʆ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʉʢʘʨʛʘ-ɹʘʥʜʫʨʦʚʘ ɯ. ʉ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʝʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ ʮʝ ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʩʣʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ, ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʷʢ ʢʦʤʧ'ʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ.ʆʩʥʦʚʥʘ ʤʝʪʘ 

ʦʙʣʘʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ - ʨʦʟʨʦʙʢʘ ʧʨʠʡʦʤʽʚ ʽ ʩʠʩʪʝʤ ʜʣʷ ʚʚʝʜʝʥʥʷ ʤʦʚʣʝʥʥʷ ʚ 

ʤʘʰʠʥʫ. ʅʘ ʦʩʥʦʚʽ ʟʥʘʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʤʦʜʝʣʚʁʘʥʥʽ ʤʦʚʠ, ʩʴʦʛʦʜʥʽ 

ʘʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʟʘʚʜʘʥʥʷʭ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʣʶʜʩʴʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ, ʥʘʧʨʠʢʣʘʜ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʜʟʚʽʥʢʽʚ ʚ ʪʝʣʝʬʦʥʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʪʽʚ, ʱʦ 

ʥʘʜʘʶʪʴ ʦʥʦʚʣʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʜʦʨʦʞʽ, ʢʦʪʠʨʫʚʘʥʥʷ ʮʽʥ ʥʘ ʘʢʮʽʾ, ʩʫʧʝʨʤʘʨʢʝʪ 

ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ (ʥʝʟʨʷʯʽ), ʟʘʣʽʟʥʠʯʥʽ ʙʨʦʥʶʚʘʥʥʷ ʪʦʱʦ. ʊʝʭʥʦʣʦʛʽʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʝʣʝʬʦʥʥʠʭ ʤʝʨʝʞʘʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʩʣʫʛ ʦʧʝʨʘʪʦʨʘ.   ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʦʜʝʣʝʡ 

(ʜʘʣʽ - ʐʅʄ) ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʐʅʄ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɸʢʫʩʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʟʚʠʯʘʡ 

ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʛʣʠʙʦʢʠʭ ʐʅʄ (deep neural networks; DNN), ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʐʅʄ ʧʨʷʤʦʛʦ ʧʦʰʠʨʝʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʧʨʠʭʦʚʘʥʦʛʦ ʰʘʨʫ ʤʽʞ 

ʚʭʽʜʥʠʤ ʽ ʚʠʭʽʜʥʠʤ ʰʘʨʘʤʠ. ɼʣʷ ʥʘʚʯʘʥʥʷ ʐʅʄ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʤʠʣʢʠ (backpropagation). 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʚʠʜʽʚ ʐʅʄ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʨʝʞʽ, ʷʢʘ ʥʘʡʢʨʘʱʝ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ.  

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʨʦʟʛʣʷʥʫʪʽ ʚʠʜʠ ʽʩʥʫʶʯʠʭ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ; 

- ʜʦʩʣʽʜʞʝʥʘ ʢʦʞʥʘ ʽʩʥʫʶʯʘ ʰʪʫʯʥʘ ʥʝʡʨʦʤʝʨʝʞʘ; 

- ʚʠʟʥʘʯʝʥʘ ʦʧʪʠʤʘʣʴʥʘ ʥʝʡʨʦʤʝʨʝʞʘ. 

ɿʛʦʨʪʢʦʚʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʘʙʦ ʙʽʣʴʰʝ ʧʘʨ ʟʛʦʨʪʘʣʴʥʠʭ ʽ 

ʦʙ'ʻʜʥʫʶʯʠʭ (pooling) ʰʘʨʽʚ. ɸʨʭʽʪʝʢʪʫʨʘ ʟʛʦʨʪʢʦʚʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ.1. ʋ ʟʛʦʨʪʢʦʚʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʩʠʛʥʘʣ ʘʢʪʠʚʘʮʽʾ ʢʦʞʥʦʛʦ ʥʝʡʨʦʥʘ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʰʣʷʭʦʤ ʤʥʦʞʝʥʥʷ ʥʝʚʝʣʠʢʦʾ ʯʘʩʪʠʥʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, v1, v2, v3) ʥʘ ʤʘʪʨʠʮʶ 

ʚʘʛ W. ʇʦʪʽʤ ʤʘʪʨʠʮʷ ʚʘʛ ʟʩʫʚʘʻʪʴʩʷ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʯʘʩʪʠʥʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʩʫʚ ʤʘʪʨʠʮ ̔ ʚʘʛ ʧʦ ʚʩʴʦʤʫ ʧʨʦʩʪʦʨʫ ʚʭʽʜʥʠʭ ʦʟʥʘʢ . ʅʘ ʚʠʭʦʜʽ ʰʘʨʫ 

ʬʦʨʤʫʻʪʴʩʷ ʢʘʨʪʘ ʦʟʥʘʢ. ʆʙ'ʻʜʥʫʶʯʠʡ ʰʘʨ ʚʠʢʦʥʫʻ ʟʥʠʞʝʥʥʷ ʨʦʟʤʽʨʥʦʩʪʽ ʚʭʽʜʥʦʾ ʢʘʨʪʠ 

ʦʟʥʘʢ ʰʣʷʭʦʤ ʚʠʙʦʨʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʆʙ'ʻʜʥʫʶʯʠʡ ʰʘʨ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʚʧʣʠʚ ʜʠʢʪʦʨʩʴʢʦʾ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʥʘ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ.  
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ʈʠʩʫʥʦʢ 1 - ɸʨʭʽʪʝʢʪʫʨʘ ʟʛʦʨʪʢʦʚʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ 

 

ɼʣʷ ʘʢʫʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʐʅʄ ʟ ʟʘʪʨʠʤʢʘʤʠ ʫ ʯʘʩʽ, ʷʢʽ ʻ 

ʙʘʛʘʪʦʰʘʨʦʚʦʶ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʧʨʷʤʦʛʦ ʧʦʰʠʨʝʥʥʷ, ʚʫʟʣʠ ʷʢʦʾ ʤʦʜʠʬʽʢʦʚʘʥʽ 

ʚʚʝʜʝʥʥʷʤ ʪʠʤʯʘʩʦʚʠʭ ʟʘʪʨʠʤʦʢ. ʇʨʠʢʣʘʜ ʚʫʟʣʘ ʟ Nʟʘʪʨʠʤʢʘʤʠ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ 2. ʅʘ 

ʨʠʩʫʥʢʫ U1éUJ- ʚʭʦʜʠ ʚʫʟʣʘ; ʢʦʞʝʥ ʟ Jʚʭʦʜʽʚ ʤʥʦʞʠʪʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ w; D1éDn - ʪʠʤʯʘʩʦʚʽ ʟʘʪʨʠʤʢʠ F - ʘʢʪʠʚʘʮʽʡʥʘ ʬʫʥʢʮʽʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ 

ʐʅʄ ʚʙʫʜʦʚʫʻʪʴʩʷ ʢʦʨʦʪʢʦʯʘʩʥʘ ʧʘʤ'ʷʪʴ. ɺʚʝʜʝʥʥʷ ʪʠʤʯʘʩʦʚʦʾ ʟʘʪʨʠʤʢʠ ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʐʅʄ ʽʥʚʘʨʽʘʥʪʥʦʾ ʜʦ ʪʠʤʯʘʩʦʚʠʭ ʟʨʫʰʝʥʴ. 

 
ʈʠʩʫʥʦʢ 2 - ʇʨʠʢʣʘʜ ʚʫʟʣʘ ʐʅʄ ʽʟ ʟʘʪʨʠʤʢʘʤʠ ʚ ʯʘʩʽ 

 

ʑʝ ʦʜʥʠʤ ʪʠʧʦʤ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʻ ʨʝʢʫʨʝʥʪʥʽ ʐʅʄ. ʅʘʷʚʥʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ 

ʥʘʜʽʣʷʻ ʐʅʄ ʧʘʤ'ʷʪʪʶ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʜʠʥʘʤʽʯʥʽ 

ʧʨʦʮʝʩʠ. ʆʜʥʠʤ ʟ ʪʠʧʽʚ ʟʚʦʨʦʪʥʠʭ ʐʅʄ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʘʢʫʩʪʠʯʥʦʛʦ 
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ʤʦʜʝʣʶʚʘʥʥʷ, ʻ ʤʝʨʝʞʘ LSTM, ʱʦ ʤʽʩʪʠʪʴ ʩʧʝʮʽʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʟʚʘʥʽ ʙʣʦʢʘʤʠ ʧʘʤ'ʷʪʽ. 

ɹʣʦʢʠ ʧʘʤ'ʷʪʽ ʤʽʩʪʷʪʴ ʢʦʤʽʨʢʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʪʠʤʯʘʩʦʚʠʡ ʩʪʘʥ ʤʝʨʝʞʽ, ʘ ʪʘʢʦʞ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʪʘʢ ʟʚʘʥʽ ʛʝʡʪʠ (gates), ʢʝʨʫʶʯʽ ʧʦʪʦʢʦʤ ʽʥʬʦʨʤʘʮʽʾ. ʂʦʞʝʥ 

ʙʣʦʢ ʧʘʤ'ʷʪʽ ʤʽʩʪʠʪʴ ʚʭʽʜʥʠʡ ʽ ʚʠʭʽʜʥʠʡ ʛʝʡʪʠ, ʘ ʪʘʢʦʞ ʛʝʡʪ ʟʘʙʫʚʘʥʥʷ. ʇʨʠʢʣʘʜ ʙʣʦʢʫ 

ʧʘʤ'ʷʪʽ ʤʝʨʝʞʽ LSTM ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 3. ʅʘ ʤʘʣʶʥʢʫ xt- ʚʭʽʜʥʠʡ ʚʝʢʪʦʨ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 

t, ht- ʚʠʭʽʜʥʠʡ ʚʝʢʪʦʨ. ʂʦʤʽʨʢʘ ʤʝʨʝʞʽ LSTM ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʩʢʣʘʜʥʠʡ ʝʣʝʤʝʥʪ 

ʤʝʨʝʞʽ, ʟʜʘʪʥʠʡ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʪʨʠʚʘʣʠʡ ʯʘʩ. ɻʝʡʪʠ ʚʠʟʥʘʯʘʶʪʴ, ʢʦʣʠ 

ʚʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʽʩʪʦʪʥʘ ʽ ʾʾ ʥʝʦʙʭʽʜʥʦ ʟʘʧʘʤ'ʷʪʘʪʠ, ʢʦʣʠ ʩʣʽʜ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʘʙʦ ʟʘʙʫʪʠ ʽʥʬʦʨʤʘʮʽʶ ʽ ʢʦʣʠ ʩʣʽʜ ʽʥʬʦʨʤʘʮʽʶ ʧʦʜʘʪʠ ʥʘ ʚʠʭʽʜ. 

 
ʈʠʩʫʥʦʢ 3 - ʇʨʠʢʣʘʜ ʙʣʦʢʫ ʧʘʤ'ʷʪʽ ʤʝʨʝʞʽ LSTM 

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʇʫʙʣʽʢʘʮʽʾ ʽ ʞʫʨʥʘʣʠ, ʚ ʷʢʠʭ ʙʫʣʠ ʦʧʠʩʘʥʽ ʚʠʜʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʢʦʥʬʝʨʝʥʮʽʾ ʽʟ 

ʽʥʬʦʨʤʘʪʠʢʠ. ɼʘʣʽ ʧʫʙʣʽʢʘʮʽʾ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʚ ʟʚôʷʟʢʫ ʟ ʪʠʧʦʤ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ. ʆʩʥʦʚʥʽ 

ʪʠʧʠ ʙʫʣʠ ʚʠʦʢʨʝʤʣʝʥʽ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ, ʜʦʩʣʽʜʞʝʥʽ ʡ ʦʧʠʩʘʥʽ. 

 

ɺʠʩʥʦʚʢʠ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʠ ʜʦʢʣʘʜʥʦ ʨʦʟʛʣʷʥʫʪʽ ʪʘ ʜʦʩʣʽʜʞʝʥʽ 

ʦʩʥʦʚʥʽʪʠʧʠ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ ʧʦʙʫʜʦʚʠ ʘʢʫʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʈʝʢʫʨʝʥʪʥʽ 

ʐʅʄʜʫʞʝ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʤʦʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʩʣʦʚʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʩʣʦʚʘ ʫ ʬʨʘʟʽ. 

 

Summary 

It was studied three main types of Artificial Neural Networks for Speech Recognition. It was 

proposed to combine data from different sources, to get more analytical information aboutevery 

kind. It was proven that Recurrent neural networks are best of the best for construction of 

acoustic signals. 
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ʄɸʉʐʊɸɹʆɺɸʅɯʉʊʔ ɯ ʗʂɯʉʊʔ ʄɽɼɯɸ ɺ 

WebRTC-ɼʆɼɸʊʂɸʍ 
 

ʇʦʢʨʠʰʢʘ ʉ.ɸ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʑʝʨʙʘʢʦʚʘ ʄ.ɭ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 
ɺʩʪʫʧ. ʋ ʨʦʟʛʦʨʪʘʥʥʽ ʤʝʜʽʘʩʝʨʚʝʨʽʚ ʜʣʷ WebRTC ʻ ʜʚʽ ʩʢʣʘʜʥʦʩʪʽ: ʤʘʩʰʪʘʙʫʚʘʥʥʷ, ʪʦʙʪʦ 

ʚʠʭʽʜ ʟʘ ʨʘʤʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʟʘʪʨʠʤʦʢ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʢʦʥʬʝʨʝʥʮʽʾ. ʋ ʪʦʡ ʯʘʩ ʷʢ ʧʨʦʩʪʝ ʨʽʰʝʥʥʷ çʚʽʜʧʨʘʚʠʪʠ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʥʬʝʨʝʥʮʽʾ X 

ʥʘ ʩʝʨʚʝʨ Yè ʣʝʛʢʦ ʤʘʩʰʪʘʙʫʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʚʽʥ ʚʩʝ ʞ ʜʘʣʝʢʦ ʥʝ ʦʧʪʠʤʘʣʴʥʠʡ ʚ 

ʧʣʘʥʽ ʟʘʪʨʠʤʦʢ. ʈʦʟʧʦʜʽʣʷʪʠ ʢʦʥʬʝʨʝʥʮʽʶ ʧʦ ʩʝʨʚʝʨʘʤ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʙʣʠʟʴʢʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʜʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʡ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ - ʟʚʫʯʠʪʴ ʷʢ ʨʽʰʝʥʥʷ ʜʣʷ ʦʙʦʭ ʧʨʦʙʣʝʤ. 

ʂʦʤʫʥʽʢʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ ʤʝʨʝʞʽ: ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ, ʟʘʪʨʠʤʢʠ ʽ 

ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ. ɿʥʠʞʝʥʥʷ ʙʽʪʨʝʡʪʫ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʚʽʜʝʦ, ʪʨʠʚʘʣʘ ʤʝʨʝʞʝʚʘ 

ʟʘʪʨʠʤʢʘ ʚʝʜʝ ʜʦ ʪʨʠʚʘʣʦʾ ʟʘʪʨʠʤʢʠ ʫ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʪʨʘʪʘ ʧʘʢʝʪʽʚ ʤʦʞʝ 

ʟʨʦʙʠʪʠ ʟʚʫʢ ʧʝʨʝʨʠʚʯʘʩʪʠʤ ʽ ʧʨʠʚʝʩʪʠ ʜʦ ʬʨʠʟʽʚ ʥʘ ʚʽʜʝʦ (ʯʝʨʝʟ ʧʨʦʧʫʩʢ ʢʘʜʨʽʚ). 

ʊʦʤʫ ʜʣʷ ʢʦʥʬʝʨʝʥʮʽʾ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʤʘʨʰʨʫʪ ʤʽʞ ʢʽʥʮʝʚʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ / ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʂʦʣʠ ʻ ʪʽʣʴʢʠ ʜʚʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʦ ʮʝ ʧʨʦʩʪʦ - WebRTC 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʪʦʢʦʣ ICE ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. ʗʢʱʦ ʤʦʞʣʠʚʦ, 

ʪʦ ʫʯʘʩʥʠʢʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ TURN-

ʩʝʨʚʝʨ. WebRTC ʚʤʽʻ ʨʦʟʧʽʟʥʘʚʘʪʠ ʜʦʤʝʥʥʝ ʽʤ'ʷ, ʱʦʙ ʦʪʨʠʤʫʚʘʪʠ ʘʜʨʝʩʫ TURN-ʩʝʨʚʝʨʘ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʤʦʞʥʘ ʣʝʛʢʦ ʚʠʙʠʨʘʪʠ ʣʦʢʘʣʴʥʠʡ TURN ʥʘ ʦʩʥʦʚʽ DNS. 

ʇʨʦʪʝ, ʢʦʣʠ ʨʦʫʪʠʥʛ ʙʝʟʣʽʯʽ ʫʯʘʩʥʠʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʦʜʠʥ ʮʝʥʪʨʘʣʴʥʠʡ ʤʝʜʽʘʩʝʨʚʝʨ, 

ʩʠʪʫʘʮʽʷ ʩʪʘʻ ʩʢʣʘʜʥʦʶ. ɹʘʛʘʪʦ WebRTC-ʩʝʨʚʽʩʚ̔ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Selective Forwarding 

Units (SFU), ʱʦʙ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʚʘʪʠ ʘʫʜʽʦ ʽ ʚʽʜʝʦ ʤʽʞ 3 ʽ ʙʽʣʴʰʝ ʫʯʘʩʥʠʢʘʤʠ. 

ɹʘʛʘʪʦ ʩʝʨʚʽʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʥʝʧʦʛʘʥʦ ʧʨʘʮʶʻ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ: ʚʦʥʠ ʚʠʙʠʨʘʶʪʴ ʩʝʨʚʝʨ ʙʣʠʞʯʝ ʜʦ ʧʝʨʰʦʛʦ ʫʯʘʩʥʠʢʫ ʢʦʥʬʝʨʝʥʮʽʾ. ʆʜʥʘʢ 

ʙʫʚʘʶʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʮʝ ʨʽʰʝʥʥʷ ʥʝ ʦʧʪʠʤʘʣʴʥʦ. 

 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʪʨʠʤʢʠ ʚ ʢʦʥʬʝʨʝʥʮʽʷʭ WebRTC-

ʩʝʨʚʽʩʽʚ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʟʨʦʙʣʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʩʝʨʚʽʩʽʚ 

- ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʰʝʥʴ ʘʥʘʣʦʛʽʯʥʠʭ ʩʝʨʚʽʩʽʚ 

- ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʘ ʩʘʤʝ ʢʘʩʢʘʜʫʚʘʥʥʷ.  

ʋ ʟôʻʜʥʘʥʥʽ SFU ʻ ʩʚʦʾ ʧʣʶʩʠ ʽ ʤʽʥʫʩʠ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʯʘʩ ʦʙʤʽʥʫ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʩʪʘʻ 

ʙʽʣʴʰʝ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʥʦʚʠʭ ʩʪʨʠʙʢʽʚ ʧʦ ʤʝʨʝʞʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʤʘʻ ʤʽʩʮʝ ʟʤʝʥʰʝʥʥʷ 

ʮʴʦʛʦ ʯʘʩʫ, ʢʦʣʠ ʤʠ ʛʦʚʦʨʠʤʦ ʧʨʦ ʟʚ'ʷʟʦʢ çʢʣʽʻʥʪè - çʧʝʨʰʠʡ ʩʝʨʚʝʨè, ʪʦʤʫ ʱʦ ʤʠ 

ʤʦʞʝʤʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʤʝʜʽʘʧʦʪʦʢʠ ʟ ʤʝʥʰʦʶ ʟʘʪʨʠʤʢʦʶ ʟʘ ʧʨʠʥʮʠʧʦʤ hop-by-hop. 

WebRTC ʚʠʢʦʨʠʩʪʦʚʫʻ RTP (ʟʘʟʚʠʯʘʡ ʧʦʚʝʨʭ UDP), ʱʦʙ ʧʝʨʝʜʘʚʘʪʠ ʤʝʜʽʘ. ʎʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʪʨʘʥʩʧʦʨʪ ʥʝʥʘʜʽʡʥʠʡ. ʂʦʣʠ ʚʪʨʘʯʘʻʪʴʩʷ UDP-ʧʘʢʝʪ, ʪʦ ʤʦʞʥʘ ʽʛʥʦʨʫʚʘʪʠ ʚʪʨʘʪʫ 

ʘʙʦ ʟʘʧʨʦʩʠʪʠ ʧʦʚʪʦʨʥʫ ʚʽʜʧʨʘʚʢʫ (ʨʝʪʨʘʥʩʤʽʩʩʽʶ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʢʝʪ RTCP 

NACK.. ʅʘʧʨʠʢʣʘʜ, ʜʦʜʘʪʦʢ ʤʦʞʝ ʧʨʦʽʛʥʦʨʫʚʘʪʠ ʚʪʨʘʪʫ ʘʫʜʽʦʧʘʢʝʪʦʚ ʽ ʟʘʧʨʦʩʠʪʠ 
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ʨʝʪʨʘʥʩʤʽʩʩʽʶ ʜʝʷʢʠʭ (ʘʣʝ ʥʝ ʚʩʽʭ) ʚʽʜʝʦʧʘʢʝʪʽʚ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʯʠ ʧʦʪʨʽʙʥʽ ʚʦʥʠ 

ʜʣʷ ʜʝʢʦʜʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʢʘʜʨʽʚ ʯʠ ʥʽ. ʂʦʣʠ ʻ ʢʘʩʢʘʜʫʚʘʥʥʷ, ʨʝʪʨʘʥʩʤʽʩʩʽʷ ʤʦʞʝ ʙʫʪʠ 

ʦʙʤʝʞʝʥʘ ʣʦʢʘʣʴʥʠʤ ʩʝʨʚʝʨʦʤ, ʪʦʙʪʦ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘ ʢʦʞʥʽʡ ʦʢʨʝʤʽʡ ʜʽʣʷʥʮʽ. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʤʘʨʰʨʫʪʽ A-S1-S2-C, ʷʢʱʦ ʧʘʢʝʪ ʚʪʨʘʯʝʥʠʡ ʤʽʞ A ʽ S1, ʪʦ S1 ʮʝ ʧʦʤʽʪʠʪʴ ʽ 

ʟʘʧʨʦʩʠʪʴ ʨʝʪʨʘʥʩʤʽʩʩʽʶ; ʘʥʘʣʦʛʽʯʥʦ ʟ ʚʪʨʘʪʦʶ ʤʽʞ S2 ʽ C. ɯ ʥʘʚʽʪʴ ʷʢʱʦ ʧʘʢʝʪ 

ʚʪʨʘʯʝʥʠʡ ʤʽʞ ʩʝʨʚʝʨʘʤʠ, ʧʨʠʡʤʘʶʯʘ ʩʪʦʨʦʥʘ ʪʘʢʦʞ ʤʦʞʝ ʟʘʧʨʦʩʠʪʠ ʨʝʪʨʘʥʩʤʽʩʩʽ.ʁ 

ʅʘ ʢʣʽʻʥʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʞʠʪʪʝʨ ʙʫʬʝʨ, ʱʦʙ ʟʘʪʨʠʤʘʪʠ ʚʽʜʪʚʦʨʝʥʥʷ ʚʽʜʝʦ ʽ 

ʚʩʪʠʛʥʫʪʠ ʦʪʨʠʤʘʪʠ ʚʽʜʢʣʘʜʝʥʽ / ʨʝʪʨʘʥʩʤʽʪʥʠʝ ʧʘʢʝʪʠ. ʈʦʟʤʽʨ ʙʫʬʝʨʘ ʜʠʥʘʤʽʯʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʦʙʤʽʥʫ ʤʽʞ ʩʪʦʨʦʥʘʤʠ. ʂʦʣʠ ʚʽʜʙʫʚʘʶʪʴʩʷ hop-by-hop 

ʨʝʪʨʘʥʩʤʽʩʩʽʾ, ʟʘʪʨʠʤʢʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʙʫʬʝʨ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʝ - ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʘʛʘʣʴʥʘ ʟʘʪʨʠʤʢʘ ʪʝʞ ʟʤʝʥʰʫʻʪʴʩʷ. 

 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʑʦʙ ʢʝʨʫʚʘʪʠ ʚʟʘʻʤʦʜʽʻʶ, ʙʫʣʦ ʦʙʝʨʥʫʪʦ RTP-ʧʘʢʝʪʠ ʚ ʧʨʦʩʪʽ ʟʘʛʦʣʦʚʢʠ ʬʽʢʩʦʚʘʥʦʾ 

ʜʦʚʞʠʥʠ. ʋ ʧʦʪʦʯʥʽʡ ʨʝʘʣʽʟʘʮʽʾ, ʤʦʩʪʠ ʧʦʚ'ʷʟʘʥʽ ʧʦʚʥʦʟʚô̫ ʟʥʦʶ ʪʦʧʦʣʦʛʽʻʶ (full mesh), 

ʧʨʦʪʝ ʤʦʞʣʠʚʽ ʡ ʽʥʰʽ ʪʦʧʦʣʦʛʽ.ʾ ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʥʪʨʘʣʴʥʠʡ ʩʝʨʚʝʨ (ʟʽʨʢʘ 

ʜʣʷ ʤʦʩʪʽʚ) ʘʙʦ ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ ʜʣʷ ʢʦʞʥʦʛʦ ʤʦʩʪʘ. 

ɿʘʤʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚ ʟʘʛʦʣʦʚʦʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʰʠʨʝʥʥʷ RTP-ʟʘʛʦʣʦʚʢʽʚ, ʷʢʝ 

ʟʨʦʙʠʪʴ ʧʦʪʦʢʠ ʤʽʞ ʤʦʩʪʘʤʠ ʥʘ ʯʠʩʪʦʤʫ (S) RTP.  

ʂʦʣʠ ʤʽʩʪ - ʮʝ ʯʘʩʪʠʥʘ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʥʦʞʠʥʥʠʤʠ ʤʦʩʪʘʤʠ, ʪʦ ʫ ʥʴʦʛʦ ʻ ʜʦʜʘʪʢʦʚʠʡ 

ʢʘʥʘʣ (ʦʜʠʥ ʢʘʥʘʣ ʥʘ ʘʫʜʽʦ ʽ ʦʜʠʥ ʥʘ ʚʽʜʝʦ). ʎʝʡ ʢʘʥʘʣ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʽʜʧʨʘʚʢʫ / 

ʦʪʨʠʤʘʥʥʷ ʤʝʜʽʘ ʚ / ʟ ʽʥʰʠʭ ʤʦʩʪʽʚ. ʂʦʞʥʦʤʫ ʤʦʩʪʫ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʚʽʣʴʥʠʡ ʧʦʨʪ. 

Simulcast ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʫʯʘʩʥʠʢʫ ʚʽʜʧʨʘʚʣʷʪʠ ʢʽʣʴʢʘ ʤʝʜʽʘʧʦʪʦʢʽʚ ʟ ʨʽʟʥʠʤʠ 

ʙʽʪʨʝʡʪʘʤʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʤʽʩʪ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʟ ʥʠʭ ʧʦʪʨʽʙʥʽ. ʑʦʙ ʮʝ 

ʧʨʘʚʠʣʴʥʦ ʧʨʘʮʶʚʘʣʦ, ʤʠ ʧʝʨʝʜʘʻʤʦ ʚʩʽ simulcast-ʧʦʪʦʢʠ ʤʽʞ ʤʦʩʪʘʤʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʤʦʞʥʘ ʰʚʠʜʢʦ ʧʝʨʝʤʠʢʘʪʠʩʷ ʤʽʞ ʧʦʪʦʢʘʤʠ, ʪʦʤʫ ʱʦ ʣʦʢʘʣʴʥʠʡ ʤʽʩʪ ʥʝ ʧʦʚʠʥʝʥ 

ʟʘʧʠʪʫʚʘʪʠ ʥʦʚʠʡ ʧʦʪʽʢ. ʆʜʥʘʢ ʮʝ ʥʝ ʦʧʪʠʤʘʣʴʥʦ ʟ ʪʦʯʢʠ ʟʦʨʫ bridge-to-bridge ʪʨʘʬʽʢʫ, 

ʪʦʤʫ ʦɦ ʜʝʷʢʽ ʧʦʪʦʢʠ ʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʣʠʰʝ ʥʘʚʘʥʪʘʞʫʶʪʴ ʩʤʫʛʫ ʧʨʦʧʫʩʢʘʥʥʷ 

ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʤʝʪʠ. 

 

ɺʠʩʥʦʚʦʢ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʥʘʣʦʛʽʯʥʽ ʩʝʨʚʽʩʠ ʪʘ ʨʽʰʝʥʥʷ, 

ʷʢʽ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ʇʨʠ ʚʠʙʦʨʽ ʦʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʩʪʘʚʠʚʩʷ ʥʘ ʣʝʛʢʽʩʪʴ 

ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʪʘ ʷʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʤʝʜʽʘ ʢʦʥʪʝʥʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʦʙʨʘʥʦ ʤʝʪʦʜ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʣʝʛʰʝ ʤʘʩʰʪʘʙʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʚ ʢʦʥʬʝʨʝʥʮʽʾ ʥʘ WebRTC ï ʜʦʜʘʪʢʫ, 

ʟʤʝʥʰʠʪʠ ʟʘʪʨʠʤʢʫ ʤʽʞ ʥʠʤʠ ʪʘ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ. ɸ ʩʘʤʝ ʙʫʣʦ ʦʙʨʘʥʦ ʦʙʝʨʪʘʥʥʷ RTP-

ʧʘʢʝʪʽʚ ʚ ʟʘʛʦʣʦʚʢʠ ʬʽʢʩʦʚʘʥʦʾ ʜʦʚʞʠʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Simulcast, ʱʦʙ 

ʚʽʜʧʨʘʚʣʷʪʠ ʢʽʣʴʢʘ ʤʝʜʽʘʧʦʪʦʢʽʚ. ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʛʦ ʨʽʰʝʥʥʷ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʽʩʪʴ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʝʨʚʝʨʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʦʥʬʝʨʝʥʮʽʾ. 

 

Summary 

We analyzed similar services at WebRTC and their solutions for scaling and improving the 

quality of broadcasts. Simulcast technology has been selected and wrapping or expanding RTP 

headers. This allowed us to achieve the desired results, namely, reducing the delay, due to 

which the quality of transmission of media content was improved. It has also become easier to 

scale. Of the minuses, it is possible to single out resource consumption and increasing the 

number of servers for connecting all conference participants. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼɯɺ ɺɹʋɼʆɺɸʅʆɻʆ 

ʊɽʉʊʋɺɸʅʅʗ ʎʀʌʈʆɺʀʍ ɸʇɸʈɸʊɯɺ 
 

ʈʫʜʝʥʢʦ ʄ.ʉ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  -  ʂʘʨʜʘʰʫʢ ɺ.ʉ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʗʢʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʪʨʦʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʘʣʝ ʡ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʪʝʩʪʦʧʨʠʜʘʪʥʦʩʪʽ ʩʘʤʦʛʦ 

ʚʠʨʦʙʫ, ʱʦ ʪʝʩʪʫʻʪʴʩʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʷʢʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʫʤʦʚʣʶʻʪʴʩʷ 

ʷʢʽʩʪʶ ʨʦʟʨʦʙʢʠ ʚʠʨʦʙʽʚ. ʅʘʡʧʨʦʩʪʽʰʝ ʨʽʰʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʶ ï ʮʝ ʚʠʚʽʜ 

ʜʝʷʢʠʭ ʚʥʫʪʨʽʰʥʽʭ ʪʦʯʦʢ ʚʠʨʦʙʫ ʥʘ ʟʦʚʥʽʰʥʽʡ ʨʦʟ'ʻʤ. ʇʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʢʦʥʪʘʢʪʽʚ 

ʥʘ ʨʦʟôʻʤʠ ʦʙʤʝʞʝʥʘ, ʪʦʤʫ ʟʘʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʨʽʜʢʦ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʩʪʫʧʥʠʤ ʘʙʦ ʜʦʩʪʘʪʥʴʦ 

ʝʬʝʢʪʠʚʥʠʤ. ɹʽʣʴʰ ʧʨʠʡʥʷʪʥʝ ʨʽʰʝʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ ʨʦʟʤʽʱʝʥʥʷʤ ʥʘ ʧʣʘʪʽ ʜʦʜʘʪʢʦʚʠʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʦʪʨʠʤʘʥʥʷ ʘʙʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʚʥʫʪʨʽʰʥʽʭ ʪʦʯʦʢ ʪʘ ʧʦʜʘʣʴʰʦʾ ʾʾ ʧʝʨʝʜʘʯʽ ʥʘ ʦʙʨʦʙʢʫ 

ʟʘ ʚʠʤʦʛʦʶ  ʘʥʘʣʽʟʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ. ʉʠʛʥʘʣʠ, ʱʦ ʟôʷʚʣʷʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʦʩʥʦʚʥʦʾ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ ʨʦʟʤʽʱʝʥʘ ʨʘʟʦʤ ʥʘ ʦʜʥʦʤʫ ʜʨʫʢʦʚʘʥʦʤʫ ʤʦʜʫʣʽ 

ʘʙʦ ʢʨʠʩʪʘʣʽ ʽʥʪʝʛʨʘʣʴʥʦʾ ʩʭʝʤʠ, ʟʽʩʪʘʚʣʷʶʪʴʩʷ ʟʘ ʧʝʚʥʠʤʠ ʧʨʘʚʠʣʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʪʘʢʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʘʚʠʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʫʟʣʘ, ʱʦ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ. ʊʝʩʪʦʧʨʠʜʘʪʥʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʨʦʟʨʦʙʢʠ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʪʝʩʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʽʚ ʚʙʫʜʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʦ 

ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʩʧʨʦʱʝʥʥʷ ʨʦʙʦʪʠ ʪʝʩʪʫʚʘʣʴʥʠʢʘ, ʪʦʙʪʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʢʦʥʫʚʘʪʠ ʙʽʣʴʰʽʩʪʴ ʡʦʛʦ ʟʘʜʘʯ. ɺʠʢʦʨʠʩʪʘʥʥʷ BIST (Built-in Self-test) ï ʣʦʛʽʯʥʝ 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʝʩʪʦʧʨʠʜʘʪʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ï ʨʦʟʤʽʩʪʠʪʠ ʛʝʥʝʨʘʪʦʨ ʪʝʩʪʦʚʠʭ ʚʧʣʠʚʽʚ ʪʘ ʙʣʦʢ ʦʮʽʥʢʠ ʚʽʜʛʫʢʽʚ ʥʘ ʪʝʩʪ 

ʥʘʚʢʦʣʦ ʣʦʛʽʢʠ, ʱʦ ʪʝʩʪʫʻʪʴʩʷ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ. ɰʭ ʟʘʜʘʯʘ ï ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʢʨʠʪʝʨʽʾʚ 

ʪʝʩʪʦʧʨʠʜʘʪʥʦʩʪʽ ʥʘ ʩʘʤʠʭ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʨʦʙʦʪʠ ʤʝʪʦʜʽʚ ʚʙʫʜʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʩʭʝʤ. ʇʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʦʙʨʘʥʠʭ ʤʝʪʦʜʽʚ, 

ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʨʝʘʣʽʟʘʮʽʾ ʚʙʫʜʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ. ɿʘʛʘʣʴʥʽ ʟʘʜʘʯʽ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʩʥʦʚʥʠʭ ʩʪʘʜʽʡ ʨʦʟʨʦʙʢʠ, 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʦʨʷʜ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ 

ʤʘʶʪʴʩʷ ʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʱʦ ʧʨʠʩʫʪʥʽ 

ʮʠʤ ʩʪʘʜʽʷʤ. ʅʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ (ʎʉ) ʚʠʨʽʰʫʶʪʴʩʷ ʜʚʽ ʟʘʜʘʯʽ ʢʦʥʪʨʦʣʶ 

ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ: 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʝʧʨʠʜʘʪʥʦʩʪʽ ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʪʘ ʾʾ ʩʢʣʘʜʦʚʠʭ 

ʯʘʩʪʠʥ. 

2. ʅʘʣʘʛʦʜʞʝʥʥʷ, ʧʝʨʝʚʽʨʢʘ ʩʧʨʘʚʥʦʩʪʽ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʽ 

ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ʉʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʜʥʽʻʾ ʯʠ ʜʝʢʽʣʴʢʦʭ ʟʘʜʘʯ:  

- ʧʝʨʝʚʽʨʢʠ ʩʧʨʘʚʥʦʩʪʽ; 
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- ʧʝʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ; 

- ʧʝʨʝʚʽʨʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; 

- ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ. 

ɺʙʫʜʦʚʘʥʠʤ ʟʘʩʦʙʘʤ ʢʦʥʪʨʦʣʶ ʧʨʠʪʘʤʘʥʥʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ: 

- ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʛʦʪʦʚʥʦʩʪʽ; 

- ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʨʝʤʦʥʪʥʦ-

ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ; 

- ʩʢʦʨʦʯʝʥʥʷ ʚʠʜʽʚ ʨʝʤʦʥʪʫ ʽ ɿɯʇ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʦʥʪʨʦʣʶ. 

ʆʜʥʘʢ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʘʩʦʙʠ ʚʙʫʜʦʚʘʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʚʦʷʢʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʯʘʩ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʨʦʩʪʘʻ 

ʦʙʩʷʛ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʩʘʤʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʙʫʜʦʚʘʥʽ ʟʘʩʦʙʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʚʠʛʨʘʰ ʚ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʦʥʪʨʦʣʶ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʝʚʥʦʛʦ ʧʨʦʛʨʘʰʫ ʚ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʘʧʘʨʘʪʫʨʠ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʰʫʢ ʨʦʟʫʤʥʦʛʦ ʦʧʪʠʤʫʤʫ ʤʽʞ ʧʦʚʥʦʪʦʶ 

ʦʭʦʧʣʝʥʥʷ ʚʙʫʜʦʚʘʥʠʤ ʢʦʥʪʨʦʣʝʤ ʩʠʩʪʝʤʠ ʽ ʦʙʩʷʛʦʤ ʢʦʰʪʽʚ ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʆʙʣʽʢ ʚʧʣʠʚʫ ʦʙʩʷʛʫ ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ ʤʽʞ 

ʚʙʫʜʦʚʘʥʠʤʠ ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʟʘʩʦʙʘʤʠ ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ. ʊʦʤʫ ʜʣʷ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʚʠʙʦʨʫ ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʝʦʙʭʽʜʥʝ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʦʙʩʷʛʫ ʢʦʰʪʽʚ 

ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ, ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʽ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ: 

 ʂʛ ï ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʩʠʩʪʝʤʦʶ ʚʙʫʜʦʚʘʥʦʛʦ; 

 ʈʚʣʚ ï ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ; 

 ȹʈ  - ʧʨʦʨʠʚ ʚ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ; 

 ȹD ï ʚʠʛʨʘʰ ʚ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

  Tʦ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʩʠʩʪʝʤʦʶ 

ʚʙʫʜʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ; 

 Tʚ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟ ʩʠʩʪʝʤʦʶ ʚʙʫʜʦʚʘʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. 

ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ï 

ʧʨʦʛʨʘʰ ʫ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟ ʩʠʩʪʝʤʦʶ ʚʙʫʜʦʚʘʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. ɺʽʥ ʟʘʟʥʘʯʝʥʠʡ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

 

 
 

ʜʝ Pʧʦʭ ï ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʝʨʚʠʥʥʦʾ (ʥʝ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ) ʩʭʝʤʠ,  P ï 

ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʝʨʚʠʥʥʦʾ ʩʭʝʤʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ: 
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ɼʝ 0ɚ ï ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʫ ʚʽʜʤʦʚ ʚʩʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ɗ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʩʪʘʚʣʝʥʽ 

ʟʘʜʘʯʽ ʱʦʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ, ʘ ʩʘʤʝ ʜʦʩʣʽʜʠʪʠ ʨʦʙʦʪʫ ʤʝʪʦʜʽʚ ʚʙʫʜʦʚʘʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʩʭʝʤ, ʧʦʨʽʚʥʷʪʠ ʾʭ ʪʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ 

ʢʦʞʥʦʛʦ ʟ ʾʭ, ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʨʽʰʝʥʥʷ ʜʦʩʣʽʜʠʪʠ ʨʦʙʦʪʫ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʷʢ: LSSD, ʛʨʘʥʠʯʥʝ 

ʩʢʘʥʫʚʘʥʥʷ ʤʝʪʦʜʦʤ JTAG, ʚʙʫʜʦʚʘʥʝ ʩʘʤʦʪʝʩʪʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʮʝʜʫʨʫ ʪʝʩʪʫʚʘʥʥʷ, - ʮʝ 

ʤʝʪʦʜ, ʱʦ ʜʦʙʨʝ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʪʘ ʚʩʝʣʷʻ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ. ɿʘ ʜʦʧʦʤʦʛʠ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʩʭʝʤʠ ʱʝ ʥʘ ʝʪʘʧʽ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

Summary. The use of built-in tools that implement the testing procedure is a method that is 

well proven and increases confidence in the correct operation of the logic circuit. With the help 

of such methods, it is possible to significantly increase the reliability of the scheme at the stage 

of its manufacture.  
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ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹʈɸɿɯɺ 

ʅɸ ɹɸɿɯ ʆʇɽʈɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ANDROID 
 

ʈʫʜʠʡ ɯ.ɺ.  

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ʐʫʤʦʚʘ ʃ.ʆ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʽʩʥʫʶʪʴ ʚʞʝ ʥʝ ʦʜʠʥ ʜʝʩʷʪʦʢ ʨʦʢʽʚ. ʄʝʪʦʶ ʾʭ ʩʪʚʦʨʝʥʥʷ 

ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠʪʠ ʣʶʜʠʥʫ, ʟʨʦʙʠʪʠ ʟʘ ʥʴʦʛʦ ʨʦʙʦʪʫ ʟ ʚʘʞʢʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ.  

ʆʜʥʘ ʟ ʪʘʢʠʭ ʟʘʜʘʯ ʮʝ ï ʥʘʚʯʠʪʠ ʢʦʤʧôʶʪʝʨ ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʙʨʘʟʠ, ʪʦʙʪʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʢʦʥʢʨʝʪʥʠʡ ʦʙôʻʢʪ (ʪʝʢʩʪ, ʟʦʙʨʘʞʝʥʥʷ), ʯʠ ʚʽʜʥʦʩʠʪʠ ʦʙôʻʢʪ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ.  

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʩʢʣʘʜʥʘ ʟʘʜʘʯʘ, ʷʢʘ ʚʢʣʶʯʘʻ: 

ҍ ʬʽʣʴʪʨʘʮʽʶ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜ ʫhʤʫ; 

ҍ ʚʠʜʽʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʩʠʤʚʦʣʽʚ ʟ ʟʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫ;  

ҍ ʚʠʜʽʣʝʥʥʷ ʦʟʥʘʢ ʩʠʤʚʦʣʽʚ ʽ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ ʦʟʥʘʢ ʟ ʟʙʝʨʝʞʝʥʠʤʠ ʟʨʘʟʢʘʤʠ.  

ʂʦʞʥʝ ʟʘʚʜʘʥʥʷ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʴ, ʟ ʷʢʠʭ ʣʠʰʝ ʜʝʷʢʽ ʻ ʙʽʣʴʰ-ʤʝʥʰ 

ʦʧʪʠʤʘʣʴʥʠʤʠ. ʊʦʤʫ ʧʨʦʙʣʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʝʘʣʟ̔ʘʮʽʷ ʟʘʩʦʙʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʻ 

ʘʢʪʫʘʣʴʥʦʶ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʥʘ ʙʘʟʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Android. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʢʨʠʪʝʨʽʾ ʽ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʥʘ ʙʘʟʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Android. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʜʦʜʘʪʢʽʚ ʧʨʦʚʝʜʝʥʦ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʩʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ɯʩʥʫʶʪʴ ʜʝʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʰʘʙʣʦʥʥʠʡ, ʩʪʨʫʢʪʫʨʥʠʡ, ʦʟʥʘʢʦʚʠʡ 

ʽ ʧʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. 

ʐʘʙʣʦʥʥʠʡ ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʜʣʷ ʪʦʯʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ. 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ - ʮʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʙʫʜʝ ʟʯʠʪʫʚʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ 

ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʥʦʨʤʘʣʽʟʘʮʽʷ ʨʦʟʤʽʨʫ, ʥʘʭʠʣ ʪʘ ʪʦʚʱʠʥʘ ʰʪʨʠʭʘ ʩʠʤʚʦʣʫ. ʎʝʡ 

ʧʽʜʭʽʜ ʻ ʧʨʷʤʠʤ ʧʦʨʽʚʥʷʥʥʷʤ ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʫ, ʱʦ ʨʦʟʧʟ̔ʥʘʻʪʴʩʷ ʟ ʰʘʙʣʦʥʥʠʤʠ 

ʩʠʤʚʦʣʘʤʠ, ʷʢʽ ʙʫʣʠ ʟʘʟʜʘʣʝʛʽʜʴ ʩʬʦʨʤʦʚʘʥʽ. ʉʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʡ ʧʽʜʭʽʜ, 

ʟʘʟʚʠʯʘʡ ʧʽʩʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʽʣʴʢʦʭ ʩʠʤʚʦʣʽʚ ʚʠʟʥʘʯʘʶʪʴ ʰʨʠʬʪ ʽ ʧʦʨʽʚʥʶʶʪʴ ʩʠʤʚʦʣʠ 

ʩʘʤʝ ʟ ʰʘʙʣʦʥʦʤ ʩʠʤʚʦʣʽʚ ʮʴʦʛʦ ʰʨʠʬʪʫ. ɼʦ ʧʝʨʝʚʘʛ ʮʴʦʛʦ ʤʝʪʦʜʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʧʨʦʩʪʦʪʫ ʨʝʘʣʽʟʘʮʽʾ, ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʝʬʝʢʪʽʚ 

ʩʠʤʚʦʣʽʚ, ʱʦ ʟʯʠʪʫʶʪʴʩʷ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʘʣʛʦʨʠʪʤ ʟʘʟʜʘʣʝʛʽʜʴ ʤʘʻ 

ʟʥʘʪʠ ʷʢʠʡ ʰʨʠʬʪ ʙʫʜʝ ʟʯʠʪʫʚʘʪʠʩʷ, ʱʦ ʙ ʧʽʜʽʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʰʘʙʣʦʥ. ʎʽ ʘʣʛʦʨʠʪʤʠ ʥʝ 

ʷʚʣʷʶʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ.  

ʉʪʨʫʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʨʦʟʧʽʟʥʘʻ ʩʠʤʚʦʣʠ ʥʘ ʦʩʥʦʚʽ ʪʦʧʦʣʦʛʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʩʠʤʚʦʣʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ 

ʩʠʤʚʦʣʽʚ. ʂʦʞʝʥ ʟ ʮʠʭ ʘʣʛʦʨʠʪʤʽʚ ʰʫʢʘʻ ʦʩʦʙʣʠʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʤʚʦʣʽʚ, ʪʘʢʽ ʷʢ 
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ʪʦʯʢʠ ʽ ʜʫʛʠ. ʊʘʢʽ ʦʩʦʙʣʠʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʘ. 

ʇʝʨʝʚʘʛʘ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʱʦʜʦ ʪʠʧʽʚ ʽ 

ʨʦʟʤʽʨʽʚ ʰʨʠʬʪʽʚ ʩʠʤʚʦʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʦʯʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥ̫ ʩʠʤʚʦʣʽʚ ʘʣʛʦʨʠʪʤʘʤʠ 

ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʨʠʬʪʽʚ ʩʠʤʚʦʣʽʚ. ʅʝʜʦʣʽʢʠ ʮʝ ï ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʧʦʛʘʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ, ʱʦ ʤʘʶʪʴ ʜʝʬʝʢʪ (ʜʦʚʛʠʡ ʰʪʨʠʭ ʘʙʦ 

ʢʨʠʚʫ).  

ʆʟʥʘʢʦʚʠʡ ʧʽʜʭʽʜ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʩʠʤʚʦʣʽʚ ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʘ 

ʦʟʥʘʢ. ʇʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ ʧʦʣʷʛʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʚʝʢʪʦʨʘ ʦʟʥʘʢ ʟʦʙʨʘʞʝʥʴ 

ʩʠʤʚʦʣʽʚ ʟ ʥʘʙʦʨʦʤ ʚʝʢʪʦʨʽʚ ʟʦʙʨʘʞʝʥʴ ʩʠʤʚʦʣʽʚ ʚʠʙʽʨʢʠ, ʱʦ ʥʘʚʯʘʻʪʴʩʷ, ʪʽʻʾ ʞ 

ʨʦʟʤʽʨʥʦʩʪʽ. ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʚʝʢʪʦʨʘ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʟʦʙʨʘʞʝʥʥʷ ʩʠʤʚʦʣʫ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩʦʤ ʚʠʜʽʣʝʥʥʷ ʦʟʥʘʢ. ɼʦ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʩʪʦʪʫ ʨʝʘʣʽʟʘʮʽʾ, 

ʭʦʨʦʰʫ ʫʟʘʛʘʣʴʥʶʶʯʫ ʟʜʘʪʥʽʩʪʴ, ʭʦʨʦʰʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʤʽʥ ʬʦʨʤʠ, ʨʦʟʤʽʨʫ ʽ ʰʨʠʬʪʫ 

ʩʠʤʚʦʣʽʚ, ʥʠʟʴʢʝ ʯʠʩʣʦ ʚʽʜʤʦʚ ʚʽʜ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ʅʝʜʦʣʽʢʘʤʠ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʥʝʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʟʦʙʨʘʞʝʥʴ ʽ ʚʪʨʘʪʘ ʯʘʩʪʠʥʠ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʠʤʚʦʣ ʥʘ ʝʪʘʧʽ ʚʠʜʽʣʝʥʥʷ ʦʟʥʘʢ. ɺʠʜʽʣʝʥʥʷ ʦʟʥʘʢ ʚʝʜʝʪʴʩʷ ʥʝʟʘʣʝʞʥʦ, 

ʪʦʤʫ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʤʚʦʣʫ ʚʪʨʘʯʘʻʪʴʩʷ. 

ʄʝʪʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ hʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ. ɺʽʜ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʥʝ ʧʨʦʛʨʘʤʫʶʪʴʩʷ ʚ ʟʚʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʮʴʦʛʦ ʪʝʨʤʽʥʫ, ʘ ʩʘʤʝ 

ʥʘʚʯʘʶʪʴʩʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʻ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ, 

ʘʣʝ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʚʯʘʥʥʷ. ɼʝʷʢʠʡ ʯʘʩ ʥʘʟʘʜ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʤʘʪʠ ʚʝʣʠʢʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ.  

ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣ ̫ʨʝʘʣʽʟʘʮʽʾ  

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʧʦʩʪʘʚʣʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʜʦʜʘʪʢʫ, ʘ ʩʘʤʝ ʨʦʟʨʦʙʠʪʠ 

ʜʦʜʘʪʦʢ ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ Google ML Kit, ʷʢ ʙʘʟʦʚʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ 

ʧʦʪʨʽʙʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʜʦʜʘʪʢʘ, Android Studio ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ, ʤʦʚʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java. 

ɺʠʩʥʦʚʢʠ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ, ʚʽʜʢʨʠʪʠʭ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʨʦʟʧ̔ʟʥʘʚʘʥʥʷ 

ʦʙʨʘʟʽʚ ʪʘ ʟʘʩʦʙʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʜʦʜʘʪʢʽʚ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ. ʇʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʽʩʥʫʶʯʠʭ ʜʦʜʘʪʢʽʚ ʛʦʣʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʙʫʣʠ ʟʨʦʟʫʤʽʣʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ, 

ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʦʟʨʦʙʢʠ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʫ ʥʘ ʙʘʟʽ ʤʦʙʽʣʴʥʦʾ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Android ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʱʦ ʙʫʜʝ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʜʨʫʢʦʚʘʥʽ ʩʠʤʚʦʣʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

Summary   

The problem of using open libraries for recognition of printed characters was considered. The 

existing applications were analyzed according to criteria such as intuitive interface, operational 

speed. 

As a result, a software application for mobile devices based on the Android operating system 

using artificial neural networks was developed. This application recognizes and reproduces 

sound that is in the focus of the deviceôs camera in real time. 
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ʄɽʊʆɼʀ ʊɸ ɿɸʉʆɹʀ ɸʅʆʊʋɺɸʅʅʗ, 

ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹôɭʂʊɯɺ ʄɽɼʀʏʅʀʍ  

ɺɯɼɽʆɿʆɹʈɸɾɽʅʅʔ 
 

ʉʽʨʦʰʪʘʥ ɯ.ɺ., ʇʨʠʡʤʘʢ ʉ.ʆ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ - ɹʽʣʦʙʦʨʦʜʦʚʘ ʊ.ʆ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 

ɺʩʪʫʧ. ʄʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʻ ʟʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʧʝʚʥʠʭ ʮʽʣʴʦʚʠʭ ʢʣʘʩʽʚ ʟ 

ʪʦʯʥʦʶ ʣʦʢʘʣʽʟʘʮʽʻʶ ʚ ʟʘʜʘʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʘʙʦ ʢʘʜʨʽ ʚʽʜʝʦʨʷʜʫ ʽ ʧʨʠʟʥʘʯʝʥʥʷ 

ʝʢʟʝʤʧʣʷʨʫ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʾ ʤʽʪʢʠ ʢʣʘʩʫ. ɻʦʣʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ʧʨʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʦʙôʻʢʪʽʚ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʩʝʛʤʝʥʪʘʮʽʷ. ʄʝʪʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʦʙôʻʢʪʫ ʥʘ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʽ ʪʘ ʚʽʜʥʦʰʝʥʥʷ ʡʦʛʦ ʜʦ ʦʜʥʦʛʦ ʟ 

ʽʩʥʫʶʯʠʭ ʢʣʘʩʽʚ. ɿʘʜʘʯʘ ʩʝʛʤʝʥʪʘʮʽʾ ʧʦʩʪʘʻ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ - ʮʝ ʧʨʦʮʝʩ ʧʦʧʽʢʩʝʣʴʥʦʛʦ 

ʨʦʟʜʽʣʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷ ʥʘ ʣʦʛʽʯʥʽ ʩʝʛʤʝʥʪʠ. ʉʝʛʤʝʥʪʘʮʽʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʪʘ ʾʭ ʤʝʞ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʚ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ. ɼʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʽʜʝʦ 

ʣʘʧʘʨʦʩʢʦʧʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʘʙʦ ʝʥʜʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʎʝ ʤʦʞʝ ʨʦʟʰʠʨʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʭʽʨʫʨʛʘ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚʽʥ ʤʘʪʠʤʝ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʧʝʚʥʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ. ʊʘʢʦʞ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʽʾ ʭʽʨʫʨʛʘ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʟ 

ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ ʛʨʘʻ ʷʢʽʩʪʴ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʦʙôʻʢʪʽʚ, ʙʦ ʻ ʧʝʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʾʭ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʉʝʨʝʜ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʷʚʥʽʩʪʴ ʛʘʟʽʚ ʚ ʭʽʨʫʨʛʽʯʥʽʡ ʧʦʣʦʩʪʽ, ʟʘʧʦʪʽʚʘʥʥʷ 

ʣʽʥʟʠ ʢʘʤʝʨʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʾ ʘʙʦ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ ʥʝ 

ʟʫʩʪʨʽʯʘʣʠʩʴ ʫ ʚʽʜʝʦ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʢʘʟʘʥʦʛʦ, ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʚ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ 

ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʩʦʙʫ, ʱʦ ʤʘʪʠʤʝ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚ ʫʤʦʚʘʭ  ʩʢʣʘʜʥʦʩʪʽ ʩʮʝʥʠ ʚʽʜʝʦ.  

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʫ 

ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷʭ. 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

- ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʟʘʩʦʙʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ; 
- ɺʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ ʜʣʷ ʘʥʦʪʘʮʽʾ ʪʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ. 
ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʦʝʢʪʫ ʻ ʩʘʤʦʩʪʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʥʘʙʦʨʫ ʜʘʥʠʭ ʟ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʣʘʩʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɽʪʘʧ ʧʽʜʛʦʪʦʚʢʠ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʘʥʦʪʘʮʽʶ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ, ʨʦʟʧʦʜʽʣ ʫʩʽʭ ʦʙôʻʢʪʽʚ ʥʘ ʢʣʘʩʠ, ʧʨʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʜʦ 

ʻʜʠʥʦʛʦ ʬʦʨʤʘʪʫ, ʷʢʠʡ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ.  

ʆʜʥʠʤ ʟ ʥʘʡʮʽʢʘʚʽʰʠʭ ʨʽʰʝʥʴ ʷʢʽ ʽʩʥʫʶʪʴ ʜʣʷ ʘʥʦʪʫʚʘʥʥʷ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʨʽʰʝʥʥʷ FORMCEPT. ʎʝ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ ʘʥʦʪʘʪʦʨ, ʷʢʠʡ ʩʘʤʦʩʪʽʡʥʦ 

ʥʘʚʯʘʻʪʴʩʷ ʪʘ ʢʦʤʝʥʪʫʻ ʥʘʙʽʨ ʚʘʰʠʭ ʟʦʙʨʘʞʝʥʴ ʽ ʚʽʜʝʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɼʣʷ 
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ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʾ ʘʥʦʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 3D-ʚʠʚ̫ʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʦʩʥʦʚʽ 

LiDAR, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʘʥʦʪʘʪʦʨʘʤ ʰʚʠʜʰʝ ʩʪʚʦʨʶʚʘʪʠ ʘʥʦʪʘʮʽʾ ʧʨʦʛʨʘʤʘ ʧʨʦʧʦʥʫʻ ʩʚʦʾ 

ʚʝʨʩʽʾ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʽʜʛʫʢʠ ʱʦ ʜʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʘʥʦʪʘʮʽʡ. ʎʽ ʚʽʜʛʫʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʢʨʘʱʝʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʦʪʫʚʘʥʥʷ. 

ʇʦʰʠʨʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʘʥʦʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʻ ʟʘʩʽʙ VoTT (Visual Object Tagging Tool). 

ʎʝ ʽʥʩʪʨʫʤʝʥʪ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʜʣʷ ʘʥʦʪʫʚʘʥʥʷ ʪʘ ʤʘʨʢʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʽʜʝʦ. 

VoTT - ʮʝ ʚʝʙ-ʜʦʜʘʪʦʢ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʤʦʚʽ TypeScript ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʙ-ʬʨʝʡʤʚʦʢʘ 

React. ʉʝʨʝʜ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: ʤʦʞʣʠʚʽʩʪʴ ʤʘʨʢʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʘʙʦ 

ʚʽʜʝʦʢʘʜʨʽʚ, ʨʦʟʰʠʨʶʚʘʥʘ ʤʦʜʝʣʴ ʽʤʧʦʨʪʫ ʜʘʥʠʭ ʷʢ ʣʦʢʘʣʴʥʠʭ ʪʘʢ ʽ ʭʤʘʨʥʠʭ, 

ʨʦʟhʠʨʶʚʘʥʘ ʤʦʜʝʣʴ ʜʣʷ ʝʢʩʧʦʨʪʫ ʨʦʟʤʽʯʝʥʠʭ ʜʘʥʠʭ. ʂʦʤʧʘʥʽʷ Microsoft ʪʘʢʦʞ ʥʘʜʘʻ ʫ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ CVAT. ʎʝ ʧʨʦʛʨʘʤʥʝ  ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʩʪʘʯʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ Django - ʜʦʜʘʪʢʫ ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʣʦʢʘʣʴʥʦ ʪʘʢ ʽ ʫ 

ʷʢʦʩʪʽ ʧʫʙʣʽʯʥʦʛʦ ʨʝʩʫʨʩʫ ʷʢʱʦ ʨʦʟʚʝʨʥʫʪʠ ʡʦʛʦ ʥʘ ʩʝʨʚʝʨʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ VoTT 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ CVAT ʜʦʟʚʦʣʷʻ ʘʥʦʪʘʮʽʶ ʦʙôʻʢʪʽʚ ʫ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷʭ ʯʘʩʪʢʦʚʦ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʘʥʦʪʫʚʘʥʥʷ. ɼʦʩʪʫʧʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ:  

- ʈʝʞʠʤ ʘʥʦʪʘʮʽʾ - ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʟʚʠʯʘʡʥʽ ʘʥʦʪʘʮʽʾ. 

- ʈʝʞʠʤ ʘʥʦʪʘʮʽʾ ʟ ʘʪʨʠʙʫʪʘʤʠ - ʮʝʡ ʨʝʞʠʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʣʠ ʜʦ ʨʦʟʤʽʯʝʥʠʭ 

ʦʙôʻʢʪʽʚ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʱʝ ʡ ʜʝʩʢʨʠʧʪʠʚʥʽ ʘʪʨʠʙʫʪʠ. 

- ʈʝʞʠʤ ʽʥʪʝʨʧʦʣʴʦʚʘʥʦʾ ʨʦʟʤʽʪʢʠ - ʮʝʡ ʨʝʞʠʤ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʧʨʠʤʽʪʢʠ 

ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʘʜʨʽʚ. 

- ʈʝʞʠʤ ʩʝʛʤʝʥʪʘʮʽʾ - ʜʦʧʦʤʘʛʘʻ ʨʦʙʠʪʠ ʩʝʛʤʝʥʪʦʚʘʥʫ ʘʥʦʪʘʮʽʶ ʟʦʙʨʘʞʝʥʴ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʨʦʚʝʜʝʥʥʷ ʨʷʜʫ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ 

ʘʣʛʦʨʠʪʤʠ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. ʅʝʱʦʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʙôʻʢʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (CNN). 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ RGB-ʢʘʜʨʠ ʪʘ ʦʧʪʠʯʥʽ ʧʦʪʦʢʠ ʢʘʜʨʽʚ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʧʦʢʘʟʘʣʠ ʷʢʽʩʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘ ʨʽʟʥʠʭ ʥʘʙʦʨʘʭ ʜʘʥʠʭ ʧʨʦ ʜʽʾ. ʇʦʧʫʣʷʨʥʠʤʠ ʘʨʭʽʪʝʢʪʫʨʘʤʠ CNN ʜʣʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ: 

- R-CNN. ʇʨʘʮʶʻ ʷʢ ʟʚʠʯʘʡʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʟʦʙʨʘʞʝʥʴ. ʅʘ ʚʭʽʜ ʤʝʨʝʞʽ ʧʦʜʘʶʪʴʩʷ 

ʨʽʟʥʽ ʨʝʛʽʦʥʠ ʟʦʙʨʘʞʝʥʥʷ ʽ ʜʣʷ ʥʠʭ ʨʦʙʠʪʴʩʷ ʧʝʨʝʜʙʘʯʝʥʥʷ. ɼʫʞʝ ʧʦʚʽʣʴʥʘ ʪʘʢ ʷʢ 

ʧʨʦʛʘʥʷʻ ʦʜʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʽʣʴʢʘ ʪʠʩʷʯ ʨʘʟʽʚ.Fast R-CNN. ʇʦʢʨʘʱʝʥʘ ʽ ʰʚʠʜʰʘ ʚʝʨʩʽʷ R-

CNN, ʧʨʘʮʶʻ ʟʘ ʩʭʦʞʠʤ ʧʨʠʥʮʠʧʦʤ, ʘʣʝ ʩʧʦʯʘʪʢʫ ʚʩʽ ʟʦʙʨʘʞʝʥʥʷ ʧʦʜʘʶʪʴʩʷ ʥʘ ʚʭʽʜ 

CNN, ʧʦʪʽʤ ʟ ʦʪʨʠʤʘʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʫʷʚʣʝʥʥʷ ʛʝʥʝʨʫʶʪʴʩʷ ʨʝʛʽʦʥʠ. ɸʣʝ ʷʢ ʽ ʨʘʥʽʰʝ 

ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʘ ʜʣʷ ʟʘʜʘʯ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

- Faster R-CNN. ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʫ ʪʦʤʫ, ʱʦ ʟʘʤʽʩʪʴ selective 

search ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʚʠʙʦʨʫ ʨʝʛʽʦʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʜʣʷ ʾʭ 

çʟʘʫʯʫʚʘʥʥʷè.YOLO. ɿʦʚʩʽʤ ʽʥʰʠʡ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ, ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʛʽʦʥʠ ʚʟʘʛʘʣʽ. ʅʘʡʙʽʣʴʰ ʰʚʠʜʢʘ. ɹʽʣʴʰ ʜʦʢʣʘʜʥʦ ʧʨʦ ʥʝʾ ʧʽʜʝ ʤʦʚʘ ʚ 

ʩʪʘʪʪʽ. 

- SSD. ɿʘ ʧʨʠʥʮʠʧʦʤ ʩʭʦʞʘ ʥʘ YOLO, ʘʣʝ ʚ ʷʢʦʩʪʽ ʤʝʨʝʞʽ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʦʟʥʘʢ 

ʚʠʢʦʨʠʩʪʦʚʫʻ VGG16. ʊʝʞ ʰʚʠʜʢʘ ʽ ʧʨʠʜʘʪʥʘ ʜʣʷ ʨʦʙʦʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

- Feature Pyramid Networks (FPN). ʑʝ ʦʜʠʥ ʨʽʟʥʦʚʠʜ ʤʝʨʝʞʽ ʪʠʧʫ Single Shot 

Detector, ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʣʫʯʝʥʥʷ ʦʟʥʘʢ ʢʨʘʱʝ ʥʽʞ SSD ʨʦʟʧʽʟʥʘʻ ʜʨʽʙʥʽ ʦʙ'ʻʢʪʠ. 

- YOLOv3 - ʮʝ ʚʜʦʩʢʦʥʘʣʝʥʘ ʚʝʨʩʽʷ ʘʨʭʽʪʝʢʪʫʨʠ YOLO. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 106-ʪʠ 

ʟʛʦʨʪʢʦʚʠʭ ʰʘʨʽʚ ʽ ʢʨʘʱʝ ʨʦʩʧʽʟʥʘʻ ʥʝʚʝʣʠʢʽ ʦʙ'ʻʢʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʾ ʧʦʧʝʨʝʜʥʠʮʝʶ 

YOLOv2.  
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ʊʝʭʥʦʣʦʛʽʾ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʛʣʷʜʫ ʟʘʩʦʙʽʚ ʚʠʟʥʘʯʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʥʦʪʘʮʽʾ ʪʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ. ɼʣʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʙʦʨʫ ʜʘʥʠʭ ʪʘ ʘʥʦʪʘʮʽʾ ʚʽʜʝʦ ʙʫʣʦ 

ʦʙʨʘʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ CVAT (Computer Vision Annotation Tool). 

ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʟʘʩʦʙʫ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʘʥʦʪʫʚʘʥʥʷ. ʎʝ 

ʩʪʘʣʦ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʚʠʙʦʨʫ ʟʘʩʦʙʫ. ɼʣʷ ʨʦʙʦʪʠ ʟ ʥʝʡʨʦʥʥʦʶ ʤʝʨʝʞʝʶ ʦʙʨʘʥʠʡ 

YOLO MARK. ʎʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʩʠʩʪʝʤʦʶ YOLO.  YOLO - ʮʝ ʩʠʩʪʝʤʘ ʚʠʷʚʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ YOLOv3. ɻʦʣʦʚʥʘ 

ʦʩʦʙʣʠʚʽʩʪʴ YOLOv3 ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʚʠʭʦʜʽ ʻ ʪʨʠ ʰʘʨʠ ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʚʠʷʚʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ. ʎʝ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʧʨʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʦʙ'ʻʢʪʽʚ ʫ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷʭ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʽ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʦʪʫʚʘʥʥʷ ʪʘ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ. ʇʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ ʜʦʟʚʦʣʠʚ 

ʚʨʘʭʫʚʘʪʠ ʥʝʜʦʣʽʢʠ, ʧʝʨʝʚʘʛʠ ʟʘʩʦʙʽʚ ʪʘ ʚʠʟʥʘʯʠʪʠ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʜʣʷ ʘʥʦʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʚʽʜʝʦʟʦʙʨʘʞʝʥʴ.  

Summary  

The aim of the work was researching and analysis existing methods of object recognition in 

medical video images. The was done an annotation of  laparoscopic operation video. A series 

of experiments was hold by using the neural network YOLOv3. 
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ɹɸɿɸ ɼɸʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ɼʀʌʈɸʂʎɯʁʅʆɻʆ ʇʆʃʗ 
 

ʉʢʫʨʽʜʽʥʘ ʊ.ɻ., ʃʫʥʷʢʽʥ ʈ.ʆ.  

ʅʘʫʢʦʚʽ ʢʝʨʽʚʥʠʢʠ ï ʈʷʟʘʥʮʝʚ ɸ.ʆ., ʍʦʨʦhʫʥ ɻ.ʄ., ʈʷʟʘʥʮʝʚ ʆ.ɯ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 
ɺʩʪʫʧ: ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʣʘʟʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  ɯʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ ʻ ʜʠʬʨʘʢʮʽʡʥʽ ʪʝʦʨʽʾ 

ʂʽʨʭʛʦʬʘ ʪʘ ʌʨʝʥʝʣʷ, ʧʘʨʘʙʦʣʽʯʥʝ ʨʽʚʥʷʥʥʷ ʃʝʦʥʪʦʚʠʯʘ ʪʘ ʜʠʬʨʘʢʮʽʡʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʦʪʨʠʤʘʥʽ ʜʣʷ ʧʝʚʥʠʭ ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ. ɿʫʧʠʥʠʤʦʩʴ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʪʠʧʽ ʨʝʩʫʨʩʽʚ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦ. ɹʘʛʘʪʦ ʥʘʫʢʦʚʠʭ ʛʨʫʧ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʚʠʚʯʘʪʁʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʠʬʨʘʢʮʽʡʥʽ 

ʟʘʜʘʯʽ ʟ ʨʽʟʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʦʙʨʘʥʦʛʦ ʪʠʧʫ ʘʤʧʣʽʪʫʜʥʦ-ʬʘʟʦʚʦʛʦ ʦʙôʻʢʪʫ. 

ʆʪʞʝ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʟʽʙʨʘʥʘ ʜʦ ʦʜʥʽʻʾ ʙʘʟʠ, ʩʪʚʦʨʝʥʥʷ ʷʢʦʾ 

ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʪʘ ʥʘʜʽʡʥʠʡ ʧʦʰʫʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʫʤʦʚ ʡʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʜʣʷ ʧʝʚʥʦʾ ʧʨʠʢʣʘʜʥʦʾ ʦʧʪʠʯʥʦʾ ʟʘʜʘʯʽ. ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ (ɸɺɯʆʉ) ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʣʘʟʝʨʥʦʾ ʬʽʟʠʢʠ, ʘ ʩʘʤʝ ʥʘʧʨʷʤʢʫ ʧʦʚ'ʷʟʘʥʦʛʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʚʥʦʛʦ ʧʨʦʬʽʣʶ ʧʫʯʢʘ (beam shaping) ʜʣʷ ʟʘʜʘʯ ʦʧʪʠʯʥʦʾ ʣʽʪʦʛʨʘʬʽʾ; 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʜʣʷ ʧʝʨʝʜʘʯʽ ʢʨʽʟʴ ʦʧʪʦʚʦʣʦʢʥʦ; ʤʽʢʨʦ-ʤʘʥʽʧʫʣʷʮʽʾ 

ʤʽʢʨʦʯʘʩʪʠʥʢʘʤʠ ʪʘ ʥʘʥʦʢʣʘʩʪʝʨʘʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʦʧʪʠʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚ ʩʪʠʩʢʘʥʥʽ ʪʘ ʰʠʬʨʫʚʘʥʥʽ, ʛʦʣʦʛʨʘʬʽʾ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʚʽʜʩʪʝʞʝʥʥʽ. 

 

ʄʝʪʘ: ʩʪʚʦʨʠʪʠ ʙʘʟʫ ʜʘʥʠʭ ʪʘ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ 

ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʪʠʩʷ ʜʠʬʨʘʢʮʽʡʥʽ ʧʦʣʷ (ʟʦʙʨʘʞʝʥʥʷ), ʚʠʟʥʘʯʘʪʠʩʷ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʦʧʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʣʷ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

 ɼʦ ʙʘʟʠ ʜʘʥʠʭ ʤʘʶʪʴ ʚʥʦʩʠʪʠʩʷ:  

- ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʬʘʟʘ ʧʫʯʢʘ; 

- ʽʜʝʥʪʠʬʽʢʫʶʯʽ ʧʘʨʘʤʝʪʨʠ: ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʨʘʜʽʫʩ 

ʧʝʨʝʪʷʞʢʠ ʧʫʯʢʘ, ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʬʘʟʠ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʫʯʢʘ;  

- ʩʪʨʫʢʪʫʨʥʠʡ ʧʘʨʘʤʝʪʨ ï ʚʽʜʩʪʘʥʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜ ʚʠʭʽʜʥʦʛʦ ʚʽʢʥʘ 

ʣʘʟʝʨʘ z.  

ɿʫʧʠʥʠʤʦʩʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʘʭ. ʆʪʨʠʤʘʥʽ ʨʦʟʧʦʜʽʣʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʽʩʪʷʪʴ ʪʘʢʽ ʪʦʧʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ, ʷʢ ʤʘʢʩʠʤʫʤʠ, ʤʽʥʽʤʫʤʠ ʪʘ ʥʫʣ̔  

ʥ̔ʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʬʦʨʤʫʶʪʴ ʚ ʧʦʣʽ ʩʠʥʛʫʣʷʨʥʽ ʩʢʝʣʝʪʦʥʠ, ʟ ʧʝʚʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʪʘ 

ʟʦʚʥʽʰʥʽʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʥʘʚʝʜʝʥʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʤʦʜʝʣʽ ʦʧʠʩʫ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʬʨʘʢʮʽʾ. ʆʪʨʠʤʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʦʜʘʪʢʦʚʦ 

ʜʦʩʣʽʜʞʫʁ ʪʩɹ ̫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʩʪʦʛʨʘʤʥʦʛʦ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʽʚ. ɻʽʩʪʦʛʨʘʤʥʠʡ 

ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʢʦʚʦ ʤʦʜʝʣʶʚʘʪʠ ʷʩʢʨʘʚʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʧʠʩʫʚʘʪʠ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʢʽʣʴʢʦʤʘ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥ,̫ ʤʝʜ̔ʘʥʘ ʪʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʧʦʨʽʚʥʶʚʘʪʠ ʮʽ ʚʝʣʠʯʠʥʠ ʜʣʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʦʧʪʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ.  
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ʊʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘʢʽ ʷʢ ʉ# ʪʘ MySQL. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʪʘ ʧʨʦʛʨʘʤʘ ʜʣʷ ʦʙʨʦʙʢʠ 

ʜʠʬʨʘʢʮʽʡʥʠʭ ʟʦʙʨʘʞʝʥʴ.  

ɼʣʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʨʦʙʦʪʘ ʥʘʩʪʫʧʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ: 

MathCad ï ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʦʙʦʪʠ ʬʫʥʢʮʽʡ; 

MatLab ï ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ; 

Origin 9.0 ï ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʣʷ; 

VisuaStudio, C# - ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʠ, ʪʘ ʟʘʥʝʩʝʥʥʷ 

ʬʫʥʢʮʽʡ ʦʙʨʦʙʢʠ, ʱʦ ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ ʟ ʽʥʰʠʭ ʧʨʦʛʨʘʤ; 

MySQL ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. 

ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʙʘʛʘʪʦ ʧʨʦʛʨʘʤ, ʱʦ ʟʘʚʘʥʪʘʞʝʥʽ ʥʘ ʧʣʘʪʬʦʨʤʫ GitHab, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ 

ʜʠʬʨʘʢʮʽʡʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʚʠʚʦʜʷʪʴ ʛʽʩʪʦʛʨʘʤʠ ʾʭ ʦʙʨʦʙʢʠ, ʘʙʦ ʪʽ ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʜʠʬʨʘʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ ʥʘ ʧʣʦʱʠʥʽ. 

 

ɺʠʩʥʦʚʢʠ 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʮʝʩʩ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʬʨʘʢʮʽʡʥʦʛʦ ʧʦʣʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʽʣʴʢʦʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʦʮʝʩʩ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʜʠʬʨʘʢʮʽʡʥʽ ʧʦʣʷ ʪʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʪʦʧʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʣ.̫ 

 

Summary 

The work is aimed to the creation of computer information technology for laboratory laser 

research, which will ensure the high quality and reliability of the data obtained. Currently, there 

is a large amount of data obtained in different scientific groups for various optics tasks, which 

can be assembled into one database, the creation of which will provide a quick and reliable 

search for the characteristics of the image and the conditions of its obtaining for a particular 

applied optical task. The creation of such a database is an urgent task and will provide the 

development of laser physics, namely the direction associated with the use of a required beam 

shaping for optical lithography problems; forming a signal for transmission through the optical 

fiber; micro-manipulation of microparticles and nanoclusters, as well as for digital processing 

of optical images for use in compression and encryption, holography, identification and 

tracking. Work is continuing to create a database of diffraction characteristics. Partially 

developed software that processes diffraction fields and determines the properties of 

topological objects and statistical parameters of the field. 
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ʆɻʃʗɼ ɸʃɻʆʈʀʊʄɯɺ ʇʆʐʋʂʋ ɸʋɼɯʆ-

ɺɯɼɹʀʊʂɯɺ 
 

ʍʦʪʢʽʥ ɯ.ʆ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʑʝʨʙʘʢʦʚʘ ʄ.ɭ. 

ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ, ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 

 
ɺʩʪʫʧ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʘʫʜʽʦ-ʚʽʜʙʠʪʢʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʦʩʦʙʣʠʚʦʩʪʷʭ ʩʧʝʢʪʨʦʛʨʘʤʠ. 

ʉʧʝʢʪʨʦʛʨʘʤʘ - ʮʝ ʧʨʠʙʣʠʟʥʝ ʨʦʟʢʣʘʜʘʥʥʷ ʩʠʛʥʘʣʫ ʟʘ ʯʘʩʦʤ ʽ ʯʘʩʪʦʪʽ. ɺʽʥ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʨʦʪʢʦʛʦ ʪʠʤʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʩʠʛʥʘʣʫ, ʘ ʧʦʪʽʤ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʌʫʨ'ʻ, ʷʢʝ ʨʦʟʢʣʘʜʘʻ ʮʝ ʚʽʢʥʦ ʧʦ ʡʦʛʦ ʯʘʩʪʦʪʘʭ. ʇʦʚʪʦʨʥʦ ʚʠʢʦʥʫʶʯʠ ʮʝʡ ʨʦʟʨʘʭʫʥʦʢ ʜʣʷ 

ʥʘʩʪʫʧʥʠʭ ʚʽʢʦʥ ʯʘʩʫ, ʤʠ ʟʥʘʭʦʜʠʤʦ ʯʘʩʪʦʪʥʫ ʢʦʤʧʦʟʠʮʽʶ ʟʚʫʢʫ ʟ ʧʣʠʥʦʤ ʯʘʩʫ. 

ʌʦʨʤʘ ʭʚʠʣʽ ʧʦʢʘʟʫʻ ʘʤʧʣʽʪʫʜʫ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ ʟ ʧʣʠʥʦʤ ʯʘʩʫ. ʄʫʟʠʯʥʠʡ ʨʠʪʤ ʜʦʙʨʝ 

ʚʠʜʥʦ, ʘʣʝ, ʷʢ ʤʠ ʙʘʯʠʣʠ ʚ ʦʛʣʷʜʽ ʧʦ ʨʦʟʧʽʟʥʘʚʘʥʥʶ ʟʚʫʢʫ, ʪʦʯʥʽ ʬʦʨʤʠ ʜʦʩʠʪʴ ʯʫʪʣʠʚʽ ʜʦ 

ʩʧʦʪʚʦʨʝʥʴ. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʘʫʜʽʦ-ʚʽʜʙʠʪʦʢ, ʤʠ ʧʦʚʠʥʥʽ ʚʠʪʷʛʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʥʘʡʢʨʘʱʝ 

ʚʠʟʥʘʯʘʶʪʴ ʟʚʫʢ ʟ ʩʧʝʢʪʨʦʛʨʘʤʠ. ɭ ʙʘʛʘʪʦ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʟʨʦʙʠʪʠ ʮʝ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʘʣʛʦʨʠʪʤʽʚ ʧʦʰʫʢʫ ʘʫʜʽʦ-ʚʽʜʙʠʪʢʽʚ. 

 

ʉʪʠʩʣʠʡ ʦʧʠʩ ʽʜʝʾ 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʡ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

ự ʨʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʘʣʛʦʨʠʪʤʠ ʧʦʰʫʢʫ ʘʫʜʽʦ-ʚʽʜʙʠʪʢʽʚ; 
ự ʜʦʩʣʽʜʞʝʥʦ ʢʦʞʝʥ ʽʟ ʘʣʛʦʨʠʪʤʽʚ; 
ự ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ. 
ʆʜʠʥ ʟ ʧʝʨʰʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʚ ʛʘʣʫʟʽ, ʙʫʚ ʘʣʛʦʨʠʪʤ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʟ Shazam. ɰʭ ʨʽʰʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘʡʩʠʣʴʥʽʰʽ 

ʧʽʢʠ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʽ ʽ ʟʙʝʨʽʛʘʪʠ ʚʽʜʥʦʩʥʽ ʩʠʛʥʘʪʫʨʠ ʮʠʭ ʧʽʢʽʚ. ɸʣʛʦʨʠʪʤ 

ʧʨʦʽʣʶʩʪʨʦʚʘʥʠʡ ʥʘ ʤʘʣʶʥʢʫ ʥʠʞʯʝ: 

 

 
 

ʈʠʩʫʥʢʠ 1 ï ɸʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʘʫʜʽʦ-ʚʽʜʙʠʪʢʽʚ (Shazam) 

 

ʅʘʡʩʠʣʴʥʽʰʽ ʧʽʢʠ ʚʠʜʽʣʷʶʪʴʩʷ. ʇʽʢʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʙʣʠʟʴʢʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ, 

ʟ'ʻʜʥʫʶʪʴʩʷ ʣʽʥʽʷʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ çʧʘʚʫʪʠʥʘè ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʽ. ʄʝʨʝʞʘ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ 
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ʨʦʟʨ̔ʜʞʝʥʘ, ʥʽʞ ʚʠʭʽʜʥʘ ʩʧʝʢʪʨʦʛʨʘʤʘ, ʽ ʪʦʤʫ ʾʾ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. ʂʨʽʤ 

ʪʦʛʦ, ʧʦʣʦʪʥʦ ʩʪʽʡʢʝ ʜʦ ʩʧʦʪʚʦʨʝʥʴ, ʪʘʢʠʭ ʷʢ ʙʽʣʠʡ ʰʫʤ, ʪʘʢ ʷʢ ʮʝ ʙʫʜʝ ʥʘʜʘʚʘʪʠ 

ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʥʘʡʩʠʣʴʥʽʰʽ ʧʽʢʠ. ʄʝʨʝʞʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʜʽʻ ʷʢ ʘʫʜʽʦ-

ʚʽʜʙʠʪʦʢ.  
ɼʝ̫ʢʽ ʧʨʦʙʣʝʤʠ ʟʘʣʠʰʘʶʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʥʝ ʚʽʜʨʘʟʫ ʟʨʦʟʫʤʽʣʦ, ʩʢʽʣʴʢʠ ʧʽʢʽʚ ʽ 

ʟ'ʻʜʥʘʥʴ ʤʠ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠ. ʏʠʤ ʩʢʣʘʜʥʽʰʘ ʩʪʚʦʨʝʥʘ ʤʝʨʝʞʘ, ʪʠʤ ʙʽʣʴʰʠʡ ʥʘʙʽʨ 

ʜʘʥʠʭ ʽ ʪʠʤ ʩʢʣʘʜʥʽʰʝ ʡʦʛʦ ʧʦʨʽʚʥʷʪʠ ʟ ʜʦʚʽʜʥʠʢʦʤ. ʆʜʥʘʢ, ʷʢʱʦ ʤʝʨʝʞʘ ʩʪʘʻ ʧʨʦʩʪʽʰʝ, 

ʟʨʦʩʪʘʻ ʨʠʟʠʢ ʪʦʛʦ, ʱʦ ʰʫʤ ʧʦʯʥʝ ʥʘ ʥʝʾ ʚʧʣʠʚʘʪʠ, ʘ ʪʘʢʦʞ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʢʦʚʦʛʦ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ: ʥʝʧʨʘʚʜʠʚʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʟʙʽʛ ʟ ʜʦʚʽʜʥʠʢʦʤ. 

ʂʨʽʤ ʪʦʛʦ, ʭʦʯʘ ʙʘʛʘʪʦ ʪʠʧʽʚ ʰʫʤʫ ʥʝ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʥʘʡʩʠʣʴʥʽʰʽ ʧʽʢʠ, ʜʝʷʢʽ 

ʩʧʦʪʚʦʨʝʥʥʷ ʙʫʜʫʪʴ ʟʨʫʰʫʚʘʪʠ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʥʘʚʪ̔ɹ  ʥʘʡʩʠʣʴʥʽʰʽ ʧʽʢʠ. ʄʝʨʝʞʘ ʤʦʞʝ 

ʪʘʢʦʞ ʟʣʘʤʘʪʠʩʷ, ʷʢʱʦ ʩʠʣʴʥʠʡ ʰʫʤ ʚʠʜʘʣʠʪʴ ʽʩʪʦʪʥʠʡ ʨʦʟʜʽʣ. 

 ɺʽʜʜʽʣ ʘʫʜʽʦ ʜʦʩʣʽʜʞʝʥʴ Philips ʧʨʝʜʩʪʘʚʠʚ ʱʝ ʦʜʠʥ ʤʝʪʦʜ ʚʠʜʦʙʫʪʢʫ ʘʫʜ̔ ʦ-

ʚʽʜʙʠʪʢʽʚ. ɺ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ Philips ʣʝʞʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʩʪʠʩʥʝʥʥʷ ʚʩʽʻʾ 

ʩʧʝʢʪʨʦʛʨʘʤʠ. ɸʣʛʦʨʠʪʤ Philips ʚʽʜʩʪʝʞʫʻ ʟʤʽʥʠ ʚ ʯʘʩʽ ʽ ʯʘʩʪʦʪʽ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɸʣʛʦʨʠʪʤ ʧʦʰʫʢʫ ʘʫʜʽʦ-ʚʽʜʙʠʪʢʽʚ (Philips) 

 

ʆʪʨʠʤʘʥʠʡ ʤʘʣʶʥʦʢ ʧʦʪʽʤ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʚ ʜʚʽʡʢʦʚʠʡ ʚʽʜʙʠʪʦʢ, ʟʙʝʨʽʛʘʶʯʠ ʪʽʣʴʢʠ ʪʝ, 

ʯʠ ʧʝʨʝʚʠʱʫʶʪʴ ʟʤʽʥʠ ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʤʘʣʥʁʢʫ: 

 

 
ʈʠʩʫʥʦʢ 3 ï ɼʚʽʡʢʦʚʝ ʧʦʜʘʥʥʷ ʘʫʜʦ̔-ʚʜ̔ʙʠʪʢʘ (Philips) 

 

ʅʘʚʝʜʝʥʠʡ ʚʠʱʝ ʤʘʣʶʥʦʢ ʢʦʜʫʻ ʙʘʛʘʪʦ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʣʝʛʢʦ 

ʘʥʘʣʽʟʫʻʪʴʩʷ ʽ ʧʦʨʽʚʥʶʻʪʴʩʷ ʢʦʤʧ'ʶʪʝʨʦʤ. ʎʝ ʧʦʢʘʟʫʻ ʜʝʷʢʽ ʢʣʶʯʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ 

ʮʠʤ ʘʣʛʦʨʠʪʤʦʤ ʽ ʘʣʛʦʨʠʪʤʦʤ Shazam: ʘʣʛʦʨʠʪʤ Philips ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʩʪʽʡʢʠʡ ʜʦ 


