
 

 

ʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʊʆʄʉʂʀʁ 

ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊ 

 
ɼʝʧʘʨʪʘʤʝʥʪ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʆɻɹʋ çʈʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷè 

ɸʅʆ ɼʆ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè 

ɼʝʧʘʨʪʘʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛ. ʊʦʤʩʢʘ 

ʄɹʆʋ ʣʠʮʝʡ ʧʨʠ ʊʇʋ ʛ. ʊʦʤʩʢʘ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ 

çʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝè 

 

27 ï 29 ʤʘʨʪʘ 2023 ʛ. 
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ʋɼʂ 371.388.6(063) 

ɹɹʂ 74.202.7ʣ0 

ʖ751 

ʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ XXIV  

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ-ʢʦʥʢʫʨʩʘ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ çʖʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ï ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝè; 

ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʊʦʤʩʢʦʛʦ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2023 

ɺ ʩʙʦʨʥʠʢʝ ʪʨʫʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ. 

ʉʙʦʨʥʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɺ ʩʙʦʨʥʠʢ ʚʢʣʶʯʝʥʳ ʩʪʘʪʴʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʆʨʛʢʦʤʠʪʝʪ 

ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʟʘʩʣʫʰʘʥʥʳʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ. 
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ʊɽʃɽɻʈɸʄ-ɹʆʊ çʊɽʆʈʀʗ ɺɽʈʆʗʊʅʆʉʊʀ ʀ ʂʆʄɹʀʅɸʊʆʈʀʂɸè 

ɸʙʜʨʘʭʤʘʥʦʚʘ ɸʜʝʣʴ 

ʂʦʤʤʫʥʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ 

ʰʢʦʣʘ ˉ37è ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʛʦʨʦʜʫ ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ɺʂʆ, ʂʘʟʘʭʩʪʘʥ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʝʥʢʦ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʘʪʝʛʦʨʠʷ 

çʧʝʜʘʛʦʛ-ʠʩʩʣʝʜʦʚʘʪʝʣʴè 

 

ɻʦʚʦʨʷ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʤʳ ʦʙʳʯʥʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʤʘʨʪʬʦʥʳ, ʛʘʜʞʝʪʳ, ʧʨʠʣʦʞʝʥʠʷ ʠ ʪʜ. ʕʪʦ ʚʩʸ 

ʠʥʪʝʨʝʩʥʦ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦ, ʥʦ ʜʘʚʘʡʪʝ ʟʘʜʫʤʘʝʤʩʷ ʦ ʪʘʢʦʤ ʚʘʞʥʦʤ ʘʩʧʝʢʪʝ, ʢʘʢ 

ʚʠʜ ʠ ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʥʘʰʫ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. 

ɽʱʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʤʳ ʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʤʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʧʣʦʪʥʦ ʚʦʡʜʫʪ ʚ ʥʘʰʫ ʞʠʟʥʴ ʠ ʩʪʘʥʫʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʙʠʣʴʥʳʤʠ.  

ʉ ʪʝʭ ʧʦʨ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʚʠʥʫʣʠʩʴ ʥʝʚʝʨʦʷʪʥʦ ʜʘʣʝʢʦ. ʄʦʙʠʣʴʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʣʠ ʤʝʥʴʰʝ, ʤʦʱʥʝʝ ʠ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ. ʆʥʠ ʧʨʦʥʠʢʣʠ ʚʦ ʚʩʝ 

ʩʬʝʨʳ ʥʘʰʝʡ ʞʠʟʥʠ, ʠ ʠʭ ʨʦʣʴ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ɼʦʩʪʫʧʥʦʩʪʴ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʩʤʘʨʪʬʦʥʦʚ, ʧʣʘʥʰʝʪʦʚ ʠ ʜʨʫʛʠʭ ʛʘʜʞʝʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʙʳʩʪʨʦʤʫ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʀ, ʩʘʤʦ ʩʦʙʦʡ, ʚʩʝ ʵʪʠ ʤʠʣʣʠʘʨʜʳ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʥʘʰʝʡ ʞʠʟʥʠ.  

ʄʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ (m-learning) ï ʩʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʪʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʅʦʚʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʙʫʯʘʪʴʩʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ m-learning ï ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ, 

ʥʘʭʦʜʷʩʴ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ʀʥʪʝʛʨʘʮʠʷ ʤʦʙʠʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʳʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ. ʆʙʫʯʘʶʱʠʡ ʢʦʥʪʝʥʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʳ. ʋʯʝʙʘ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʠʥʪʝʨʝʩʥʦʝ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦʝ ʟʘʥʷʪʠʝ.  

ʄʝʥʷ ʩʪʘʣʦ ʠʥʪʝʨʝʩʦʚʘʪʴ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ. ʀ ʧʨʠʰʣʘ ʠʜʝʷ ʩʦʟʜʘʪʴ ʙʦʪʘ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʪʝʤʳ. ʇʦʯʝʤʫ ʙʦʪ? ʕʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦ 

ʦʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʠʥʪʝʨʝʩ ʢ ʢʦʪʦʨʦʤʫ ʚʦʟʨʘʩʪʘʝʪ ʚʩʝ ʙʦʣʴʰʝ. 

ʕʪʦ ʩʘʤʦʝ ʙʳʩʪʨʦʝ ʩʨʝʜʩʪʚʦ ʢʦʤʤʫʥʠʢʘʮʠʠ. ʉʪʘʪʠʩʪʠʢʘ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦ 

ʤʥʝʥʠʶ 87.2% ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʦʪʨʝʙʠʪʝʣʠ ʠʤʝʶʪ ʥʝʡʪʨʘʣʴʥʳʡ ʠʣʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʦʧʳʪ ʦʙʱʝʥʠʷ ʩ ʯʘʪ-ʙʦʪʘʤʠ. ʊʝʤʫ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷ 

ʚʳʙʨʘʣʘ ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʢʦʤʙʠʥʘʪʦʨʠʢʘ, ʪ.ʢ. ʵʪʦ ʦʜʥʘ ʠʟ ʩʣʦʞʥʳʭ ʪʝʤ 

ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ ʪʷʞʝʣʦ ʜʘʝʪʩʷ ʫʯʘʱʠʤʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ. ʊʝʤ ʩʘʤʳʤ 

ʥʘʜʝʶʩʴ, ʯʪʦ ʤʦʡ ʙʦʪ ʧʦʤʦʞʝʪ ʚ ʝʝ ʦʩʚʦʝʥʠʠ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʦʟʜʘʪʴ ʪʝʣʝʛʨʘʤ-ʙʦʪ ʜʣʷ ʫʯʘʱʠʭʩʷ ʧʦ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʢʦʤʙʠʥʘʪʦʨʠʢʝ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʠʟʫʯʠʪʴ ʥʘʟʥʘʯʝʥʠʝ ʙʦʪʦʚ, ʠʭ ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ;  

2. ʚʳʙʨʘʪʴ ʧʨʦʛʨʘʤʤʫ-ʢʦʥʩʪʨʫʢʪʦʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʪʘ; 
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3. ʧʦʜʦʙʨʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʜʣʷ 
ʪʝʣʝʛʨʘʤ ʙʦʪʘ;  

4. ʩʦʟʜʘʪʴ ʙʦʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ; 

5. ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʙʦʪʘ ʜʣʷ ʫʯʘʱʠʭʩʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʦʙʫʯʝʥʠʷ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʣʝʛʨʘʤ-ʙʦʪʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʝʤ 

ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

ɻʠʧʦʪʝʟʘ - ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʣʝʛʨʘʤ-ʙʦʪ ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʦ 

ʧʦʚʳʰʘʶʪʩʷ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʪ.ʢ. ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʠ 

ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ.  

çɹʦʪè (ʩʦʢʨʘʱʝʥʠʝ ʦʪ çʨʦʙʦʪè) ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʚʳʧʦʣʥʷʶʱʘʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʟʘʨʘʥʝʝ ʥʘʩʪʨʦʝʥʥʳʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʟʘʜʘʯʠ. ɹʦʪʳ ʦʙʳʯʥʦ 

ʠʤʠʪʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʟʘʤʝʥʷʶʪ ʝʛʦ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʧʦʪʦʤʫ ʨʘʙʦʪʘʶʪ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦʣʴʟʦʚʘʪʝʣʠ. 

ʈʦʙʦʪʳ ʚʳʧʦʣʥʷʶʪ ʧʦʣʝʟʥʳʝ ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ ʠʣʠ 

ʠʥʜʝʢʩʘʮʠʷ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. 

ʇʨʦ ʙʦʪ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʥʘʧʨʠʤʝʨ. ɹʦʪʳ ï ʵʪʦ 

ʤʘʣʝʥʴʢʠʝ ʫʤʥʳʝ ʧʦʤʦʱʥʠʢʠ. ʀʭ ʧʨʝʣʝʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚʘʤ ʥʝ ʥʫʞʥʦ ʧʦʢʠʜʘʪʴ 

ʵʢʦʩʠʩʪʝʤʫ ʤʝʩʩʝʥʜʞʝʨʘ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʣʝʤʝʥʪʘʨʥʫʶ ʟʘʜʘʯʫ: ʩʧʨʦʩʠʪʴ, 

ʫʪʦʯʥʠʪʴ, ʫʟʥʘʪʴ, ʧʦʩʯʠʪʘʪʴ. ʂʘʞʜʳʡ ʙʦʪ ʩʘʤ ʧʦ ʩʝʙʝ, ʥʦ ʚʤʝʩʪʝ ʦʥʠ ʦʙʨʘʟʫʶʪ 

ʚʘʰʫ ʣʠʯʥʫʶ ʘʨʤʠʶ ʘʩʩʠʩʪʝʥʪʦʚ, ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʚʳ ʜʘʝʪʝ ʧʦʨʫʯʝʥʠʝ, ʘ 

ʦʥʠ ʙʝʟʨʦʧʦʪʥʦ ʠ ʯʝʪʢʦ ʚʳʧʦʣʥʷʪ ʚʘʰʠ ʧʦʞʝʣʘʥʠʷ. 

ʉʘʤʠʭ ʧʦʤʦʱʥʠʢʦʚ ʠ ʦʪʣʠʯʘʶʪ ʧʦ ʠʭ ʬʫʥʢʮʠʦʥʘʣʫ, ʥʘʧʨʠʤʝʨ, ʯʘʪ-ʙʦʪ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʦʙʳʯʥʦʛʦ ʯʘʪʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʦʙʱʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʪʝʤʫ; ʙʦʪʳ-ʠʥʬʦʨʤʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʣʷʶʪ ʜʦ ʩʚʦʠʭ ʯʠʪʘʪʝʣʝʡ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʦʚʦʩʪʠ: ʦʪ ʧʦʛʦʜʳ ʟʘ ʦʢʥʦʤ, ʜʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʜʨʫʛʦʤ ʢʦʥʮʝ ʩʪʨʘʥʳ; ʠʛʨʦʚʳʝ ʙʦʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʢʩʪʦʚʳʝ 

ʚʝʨʩʠʠ ʩʘʤʳʭ ʨʘʟʥʳʭ ʠʛʨ; ʙʦʪʳ-ʘʩʩʠʩʪʝʥʪʳ ï ʵʪʦ ʧʦʤʦʱʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʷʟʘʥʳ ʢ ʚʝʙ-ʚʝʨʩʠʠ ʩʘʡʪʘ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ, ʠ ʷʚʣʷʶʪʩʷ ʣʠʰʴ ʜʦʧʦʣʥʝʥʠʝʤ 

ʢ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ.  

ʌʫʥʢʮʠʠ ʙʦʪʦʚ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳ ʢʘʢ ʠ ʠʭ ʚʠʜʳ: ʧʦʠʩʢ ʠ ʦʙʤʝʥ 

ʬʘʡʣʦʚ (ʧʦʠʩʢ ʨʘʟʣʠʯʥʳʭ ʬʘʡʣʦʚ ʩ ʤʥʦʞʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ, ʢʥʠʛ, 

ʬʠʣʴʤʦʚ); ʘʢʪʫʘʣʴʥʳʝ ʥʦʚʦʩʪʠ (ʩʚʝʞʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʠʩʭʦʜʷʱʝʤ ʚ ʤʠʨʝ, 

ʦ ʧʦʛʦʜʝ ʟʘ ʦʢʥʦʤ, ʠ ʢʫʨʩʝ ʜʦʣʣʘʨʘ ʚ ʜʘʥʥʫʶ ʩʝʢʫʥʜʫ); ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ 

ʩʝʨʚʠʩʘʤʠ (ʙʦʪ ʧʦʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʫʤʥʳʤ ʜʦʤʦʤ, ʥʘʧʨʠʤʝʨ); ʨʘʟʚʣʝʯʝʥʠʝ 

(ʩʢʨʘʰʠʚʘʥʠʝ ʜʦʩʫʛʘ ʩ ʧʦʤʦʱʴʶ ʩʤʝʰʥʳʭ ʢʘʨʪʠʥʦʢ). 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ, ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʙʦʪ ʠʟ ʢʘʪʘʣʦʛʘ ʠ ʧʝʨʝʡʪʠ ʧʦ ʝʛʦ 

ʩʩʳʣʢʝ, ʠʣʠ ʞʝ, ʥʘʡʪʠ ʧʦ ʠʤʝʥʠ ʯʝʨʝʟ ʧʦʠʩʢ. ʏʪʦʙʳ ʟʘʚʝʩʪʠ ʧʝʨʝʧʠʩʢʫ, ʥʫʞʥʦ 

ʟʘʡʪʠ ʚ ʜʠʘʣʦʛ, ʠ ʦʪʧʨʘʚʠʪʴ ʩʪʘʨʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ. ɺ ʦʩʥʦʚʥʦʤ, ʵʪʦ ʢʦʤʘʥʜʘ 

/start. ɺʦ ʤʥʦʛʠʭ ʙʦʪʘʭ ʜʘʥʥʦʝ ʢʦʜʦʚʦʝ ʩʣʦʚʦ ʩʧʨʷʪʘʥʦ ʟʘ ʢʥʦʧʢʦʡ ʚʠʨʪʫʘʣʴʥʦʡ 

ʢʣʘʚʠʘʪʫʨʳ. ʇʦʩʣʝ ʯʝʛʦ, ʨʦʙʦʪ ʧʨʠʰʣʝʪ ʚʘʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ, ʠʥʩʪʨʫʢʮʠʠ, 

ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʧʠʩʦʢ ʬʫʥʢʮʠʡ.  
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʪʝʣʝʛʨʘʤ ʙʦʪʘ.  

ɹʦʪʦʚ ʤʦʞʥʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ. ʉʨʝʜʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʦʪʦʚ ʣʫʯʰʝʡ 

ʙʠʙʣʠʦʪʝʢʦʡ ʜʣʷ ʙʦʪʦʚ ʥʘ Python ʩʯʠʪʘʝʪʩʷ aiogram. ʆʥʘ ʘʩʠʥʭʨʦʥʥʘʷ, 

ʠʩʧʦʣʴʟʫʝʪ ʜʝʢʦʨʘʪʦʨʳ ʠ ʩʦʜʝʨʞʠʪ ʫʜʦʙʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ. 

ʊʘʢʞʝ ʙʦʪʦʚ ʯʘʩʪʦ ʧʠʰʫʪ ʥʘ JavaScript, ʜʣʷ ʵʪʦʛʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

Telegraf. ɹʠʙʣʠʦʪʝʢʠ ʝʩʪʴ ʠ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʷʟʳʢʦʚ, ʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʨʝʞʝ. 

ɸ ʥʫʞʥʳ ʣʠ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʪʦʚ? ɺʦʚʩʝ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ ʠ ʢʦʥʩʪʨʫʢʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʦʛʦ ʙʦʪʘ ʙʝʟ ʟʥʘʥʠʡ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʜʦʚ. 

ʄʥʦʞʝʩʪʚʦ ʩʝʨʚʠʩʦʚ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʥʠʭ ʨʘʟʣʠʯʥʳ.  

ɺʦ-ʧʝʨʚʳʭ, ʝʩʪʴ ʩʝʨʚʠʩʳ ʙʝʩʧʣʘʪʥʳʝ ʠʣʠ ʧʣʘʪʥʳʝ. ɸ ʪʘʢʞʝ ʫʩʣʦʚʥʦ 

ʙʝʩʧʣʘʪʥʳʝ, ʪ.ʝ. ʦʛʨʘʥʠʯʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ, ʘ ʜʣʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʫʞʥʦ ʦʧʣʘʪʠʪʴ. ʃʠʙʦ ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ, ʯʪʦ ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʜʣʷ 

ʜʦʣʛʦʛʦ ʧʨʠʤʝʥʝʥʠʷ.  

ɺʦ-ʚʪʦʨʳʭ, ʝʩʪʴ ʩʝʨʚʠʩʳ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʨʝʢʣʘʤʦʡ, ʢʦʪʦʨʘʷ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʡ ʤʦʤʝʥʪ ʠ ʦʪʚʣʝʢʘʝʪ ʦʪ ʨʘʙʦʪʳ. ʂ ʪʦʤʫ ʞʝ ʨʝʢʣʘʤʘ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝ ʚʩʝʛʜʘ ʵʪʠʯʥʦʡ. ʇʨʠ ʯʝʤ ʦʪʢʣʶʯʠʪʴ ʝʝ ʥʝʚʦʟʤʦʞʥʦ.  

ɺ-ʪʨʝʪʴʠʭ, ʥʝ ʫ ʚʩʝʭ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʝʩʪʴ ʤʦʙʠʣʴʥʘʷ ʚʝʨʩʠʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʥʝʫʜʦʙʥʳʤ ʬʘʢʪʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ. 

ʇʦʩʣʝ ʧʦʠʩʢʦʚ ʥʫʞʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʠ ʧʨʦʙ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʠʩʦʚ ʤʦʡ 

ʚʳʙʦʨ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ Manybot.  

Manybot ð ʵʪʦ: ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʤʘʥʜ; ʩʦʟʜʘʥʠʝ ʤʝʥʶ ʠ 

ʧʦʜʤʝʥʶ; ʨʘʩʩʳʣʢʘ ʥʦʚʦʩʪʝʡ ʧʦʜʧʠʩʯʠʢʘʤ; 6 ʷʟʳʢʦʚ ʠʥʪʝʨʬʝʡʩʘ; ʬʦʨʤʳ ʜʣʷ 

ʟʘʢʘʟʘ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʊʝʢʩʪ, ʢʘʨʪʠʥʢʠ, ʚʠʜʝʦ, ʬʘʡʣʳ ð ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʬʦʨʤʘʪ. 

ɿʜʝʩʴ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʚ ʦʜʥʦʡ ʨʘʩʩʳʣʢʝ, ʪʘʢ ʯʪʦ ʚʳ 

ʩʤʦʞʝʪʝ ʩʦʩʪʘʚʣʷʪʴ ʩʣʦʞʥʳʝ ʧʦʩʪʳ ʠ ʙʳʪʴ ʫʚʝʨʝʥʳ, ʯʪʦ ʦʥʠ ʜʦʡʜʫʪ ʙʳʩʪʨʦ ʠ 

ʚ ʥʫʞʥʦʤ ʧʦʨʷʜʢʝ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʢʦʤʘʥʜʳ ʧʦʟʚʦʣʷʶʪ ʙʦʪʫ ʦʪʚʝʯʘʪʴ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ 

ʦʙʨʘʟʦʤ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʢʦʤʘʥʜʳ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʚ ʙʦʪ. ʄʝʥʶ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʦʪ ʙʝʟ ʚʚʦʜʘ ʢʦʤʘʥʜ. ʊʘʢʞʝ ʦʯʝʥʴ ʙʳʩʪʨʦ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʢʨʘʩʠʚʳʝ ʤʝʥʶ ʠ 

ʧʦʜʤʝʥʶ. 

ʉʦʟʜʘʥʥʳʡ ʙʦʪ ʧʦ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʢʦʤʙʠʥʘʪʦʨʠʢʝ ʩʦʜʝʨʞʠʪ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʘ: ʢʦʤʙʠʥʘʪʦʨʠʢʘ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʝʩʪʳ. 

ʂʦʤʙʠʥʘʪʦʨʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, 

ʨʘʟʤʝʱʝʥʠʝ, ʧʝʨʝʩʪʘʥʦʚʢʫ, ʩʦʯʝʪʘʥʠʝ. ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʜʝʣʴʥʦ 

ʧʨʦʩʤʦʪʨʝʪʴ ʬʦʨʤʫʣʳ. ɼʣʷ ʧʦʚʪʦʨʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚʩʪʨʦʝʥʳ ʩʩʳʣʢʠ ʥʘ ʚʠʜʝʦ youtube. ɿʘʜʘʥʠʷ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʤʷ ʚʠʜʘʤʠ. ʀʤʝʝʪʩʷ ʦʧʠʩʘʥʠʝ ñɿʘʯʝʤ ʥʫʞʥʘ 

ʢʦʤʙʠʥʘʪʦʨʠʢʘò.  
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ʈʘʟʜʝʣ ñʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠò ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʦʪʨʘʞʘʝʪ 

ʢʣʘʩʩʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʦʙʳʪʠʷ, ʩʦʚʤʝʩʪʥʳʝ ʠ ʥʝʟʘʚʠʩʠʤʳʝ 

ʩʦʙʳʪʠʷ, ʩʣʦʞʝʥʠʝ ʠ ʫʤʥʦʞʝʥʠʝ ʩʦʙʳʪʠʡ. ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʪʜʝʣʴʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʬʦʨʤʫʣʳ ʠ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʠʷ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ.  

ʊʨʝʪʠʡ ʨʘʟʜʝʣ ñʊʝʩʪʳò ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ 

ʢʦʤʙʠʥʘʪʦʨʠʢʝ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʚʳʧʦʣʥʷʷ ʨʘʟʣʠʯʥʳʝ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʜʦʙʘʚʣʝʥʳ ʩʩʳʣʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʧʝʨʝʡʪʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. 

ʊʝʤʘ ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʢʦʤʙʠʥʘʪʦʨʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʣʦʞʥʳʭ 

ʪʝʤ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ ʪʷʞʝʣʦ ʜʘʝʪʩʷ ʫʯʘʱʠʤʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ. ʂ ʪʦʤʫ ʞʝ 

ʜʘʥʥʘʷ ʪʝʤʘ ʠʟʫʯʘʝʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʦ ʫʨʦʢʦʚ ʩ 9 ʧʦ 11 ʢʣʘʩʩ ʠ ʯʘʱʝ ʚʩʝʛʦ 

ʫʯʝʥʠʢʘʤʠ ʟʘʙʳʚʘʝʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ ʛʦʜʫ.  

ʉʦʟʜʘʥʥʳʡ ʪʝʣʝʛʨʘʤ-ʙʦʪ ʙʳʣ ʘʧʨʦʙʠʨʦʚʘʥ ʜʣʷ ʫʯʘʱʠʭʩʷ 9-11 ʢʣʘʩʩʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʠʣ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʦʪʟʳʚʳ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ. 

ʋʯʘʱʠʝʩʷ ʧʨʦʷʚʠʣʠ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ.  

ʉʯʠʪʘʝʤ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʣʝʛʨʘʤ-ʙʦʪʘ 

ʧʦʚʳʰʘʝʪ ʟʥʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʪ.ʢ. ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʳʤ ʠ 

ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ.  
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ʇʨʠʣʦʞʝʥʠʝ 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʪʝʣʝʛʨʘʤ-ʙʦʪʘ 

 

 

ʈʠʩʫʥʦʢ 2. QR-ʢʦʜ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʪʝʣʝʛʨʘʤ-ʙʦʪʫ 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʀ ʇʈɸʂʊʀʏɽʉʂɸʗ ʈɸɿʈɸɹʆʊʂɸ ʅʆɺʆɻʆ 

ʃʆɻʆʊʀʇɸ ʊʇʋ ʉ ʇʆʄʆʑʔʖ ʕʃɽʂʊʈʆʅʀʂʀ ʀ ʉɺɸʈʂʀ 
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ɸʞʝʨʤʘʯʸʚ ʈʦʤʘʥ, ʅʘʩʪʘʚʢʦ ɺʣʘʜʠʩʣʘʚ, ʇʣʘʚʠʥʩʢʠʡ ɻʨʠʛʦʨʠʡ, 

ʇʨʠʙʳʪʢʦʚ ɼʘʥʠʣ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ,10 ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʢʨʠʧʢʦ ʉʪʝʧʘʥ ʀʛʦʨʝʚʠʯ, ɸʩʩʠʩʪʝʥʪ ʆʕʀ ʀʐʅʂɹ ʊʇʋ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʷ 

ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʩʠʤʚʦʣʠʢʘ (ʣʦʛʦʪʠʧ ʠʣʠ ʙʨʝʥʜ). ʋ ʊʇʋ ʪʘʢʞʝ ʝʩʪʴ ʣʦʛʦʪʠʧ, ʥʦ 

19 ʩʝʥʪʷʙʨʷ 2022 ʛʦʜʘ ʦʥ ʦʬʠʮʠʘʣʴʥʦ ʠʟʤʝʥʠʣʩʷ ʙʣʘʛʦʜʘʨʷ ʠʟʚʝʩʪʥʦʤʫ ʨʦʩ-

ʩʠʡʩʢʦʤʫ ʜʠʟʘʡʥʝʨʫ ɸʨʪʝʤʠʶ ʃʝʙʝʜʝʚʫ ʠ ʝʛʦ ʩʪʫʜʠʠ [ʨʠʩʫʥʦʢ 1], ʘ ʩ 10 ʜʝ-

ʢʘʙʨʷ 2014 ʛʦʜʘ ʜʦ ʵʪʦʡ ʜʘʪʳ ʣʦʛʦʪʠʧ ʚʳʛʣʷʜʝʣ ʠʥʘʯʝ [ʨʠʩʫʥʦʢ 2]. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʨʝʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣʦʛʦʪʠʧʘ 2014 ʛʦʜʘ, ʧʦ-

ʵʪʦʤʫ ʤʳ ʨʝʰʠʣʠ ʚʦʧʣʦʪʠʪʴ ʚ ʨʝʘʣʴʥʦʩʪʠ ʣʦʛʦʪʠʧ 2022 ʛʦʜʘ. 

 

ʈʠʩʫʥʦʢ 1. ʅʦʚʳʡ ʣʦʛʦʪʠʧ ʊʇʋ, ʠʩʧʦʣʴʟʫʶʱʝʡʩʷ ʧʦʩʣʝ 19 ʩʝʥʪʷʙʨʷ 2022 

ʛʦʜʘ 

 

ʈʠʩʫʥʦʢ 2. ʃʦʛʦʪʠʧ ʊʇʋ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʡʩʷ ʩ 10 ʜʝʢʘʙʨʷ 2014 ʛʦʜʘ ʧʦ 19 

ʩʝʥʪʷʙʨʷ 2022 ʛʦʜʘ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ. ʊʘʢ ʢʘʢ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʷʚʫ ʩʫʱʝʩʪʚʫʝʪ 

ʪʦʣʴʢʦ ʣʦʛʦʪʠʧ 2014 ʛʦʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʦʛʦʪʠʧ ʦʪ 2022 ʛʦʜʘ ʥʠ-

ʢʪʦ ʥʝ ʩʤʦʛ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʣʦʛʦʪʠʧʘ ʊʇʋ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ.  

ʎʝʣʴ ʧʨʦʝʢʪʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʣʦʛʦʪʠʧʘ ʊʇʋ ʧʨʠ ʧʦ-

ʤʦʱʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʩʚʘʨʢʠ. 

ɿʘʜʘʯʠ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʪʨʸʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʣʦʛʦʪʠʧʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

2. ʆʧʨʝʜʝʣʠʪʴʩʷ ʩ ʤʘʪʝʨʠʘʣʦʤ ʠ ʤʝʪʦʜʦʤ ʨʘʙʦʪʳ ʩ ʥʠʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʦʛʦ-
ʪʠʧʘ. 

3. ʉʦʟʜʘʪʴ ʤʘʢʝʪ ʣʦʛʦʪʠʧʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʧʦʜʩʪʘʚʢʫ ʜʣʷ ʤʦʜʝʣʠ. 
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5. ʉʚʘʨʠʪʴ ʜʝʪʘʣʠ ʣʦʛʦʪʠʧʘ ʠ ʚʳʨʦʚʥʷʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝʨʦʚʥʦʩʪʠ. 

6. ʇʨʦʚʝʩʪʠ ʬʠʥʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʤʦʜʝʣʠ ʠ ʚʩʪʘʚʠʪʴ ʜʝʪʘʣʠ ʤʦʜʝʣʠ ʚ ʧʦʜ-
ʩʪʘʚʢʫ. 

ʈʘʟʙʦʨ ʘʥʘʣʦʛʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʣʥʳʭ ʘʥʘʣʦʛʦʚ 

ʥʘʰʝʡ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʤʳ ʩʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. ʊʝʤʘ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʥʘʤ ʦʪ ʊʇʋ, 

ʟʥʘʯʠʪ ʟʘʢʘʟʯʠʢʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʊʇʋ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ. ʅʘʰʘ ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ 

ʠʟ ʜʝʚʷʪʠ ʜʝʪʘʣʝʡ ʠ ʧʦʜʩʪʘʚʢʠ. ʇʦʜʩʪʘʚʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʬʠʛʫʨʫ 

ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʧʘʟʦʚ ʧʦʜ ʜʝʪʘʣʠ, ʩʤʦʜʝʣʠʨʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ 

ʂʆʄʇɸʉ-3D v21 ʠ ʥʘʧʝʯʘʪʘʥʘ ʥʘ 3D ʧʨʠʥʪʝʨʝ Voron v2.4r2.  ʂʘʞʜʘʷ ʠʟ ʜʝ-

ʚʷʪʠ ʜʝʪʘʣʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʠ ʛʨʘʥʠ ʢʫʙʘ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʦʜʥʦʡ ʚʝʨ-

ʰʠʥʝ, ʩ ʜʣʠʥʦʡ ʨʝʙʨʘ ʨʘʚʥʦʡ ʪʨʠ ʩʘʥʪʠʤʝʪʨʘ. ɼʝʪʘʣʠ ʩʦʩʪʦʷʪ ʠʟ ʪʨʸʭ ʧʣʘʩʪʠʥ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʤʘʨʢʠ12x18, ʩʚʘʨʝʥʥʳʝ ʘʨʛʦʥʥʦ-ʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ ʧʨʠ ʧʦ-

ʤʦʱʠ ʩʚʘʨʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʜʝʣʠ Orion mPulse 100c ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʨʫʛ 

ʜʨʫʛʫ [ʨʠʩʫʥʦʢ 3] ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʨʝʧʣʝʥʠʷ [ʨʠʩʫʥʦʢ 4]. 

 

ʈʠʩʫʥʦʢ 3. ʀʟʦʙʨʘʞʝʥʠʝ ʜʝʪʘʣʠ, ʚʟʷʪʦʝ ʠʟ ʧʨʦʛʨʘʤʤʳ ʂʆʄʇɸʉ-3D v21 

 

ʈʠʩʫʥʦʢ 4. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʩʚʘʨʢʠ, ʚʟʷʪʦʝ ʠʟ ʧʨʦʛʨʘʤʤʳ 

ʂʆʄʇɸʉ-3D v21 
ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ: 

1. ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʥʦʚʦʛʦ ʣʦʛʦʪʠʧʘ ʊʇʋ. 

2. ʉʦʟʜʘʥʠʝ 3D-ʤʦʜʝʣʠ ʥʦʚʦʛʦ ʣʦʛʦʪʠʧʘ ʊʇʋ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ 

ʂʆʄʇɸʉ-3D v21. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʦ ʧʝʨʝʧʨʦʙʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ 

ʚʘʨʠʘʥʪʦʚ ʜʝʪʘʣʝʡ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʊʘʢ ʢʘʢ ʣʦʛʦʪʠʧ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
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ʥʘʤ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʦʨʤʝ ʜʝʪʘʣʝʡ ʠ ʦʙ ʦʜʥʦʟʥʘʯʥʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʦʵʪʦʤʫ   ʥʘʤ ʧʨʠʰʣʦʩʴ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʨʝʬʝʨʝʥʩʘʤ ʣʦʛʦʪʠʧʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ ʩʘʡʪʝ ɸʨʪʝʤʠʷ ʃʝʙʝʜʝʚʘ [1]. 

ʊʘʢʞʝ ʥʘʤ ʧʨʠʛʦʜʠʣʠʩʴ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʛʝʦʤʝʪʨʠʠ. 

3. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʠ ʤʝʪʦʜʘ ʨʘʙʦʪʳ ʩ ʥʠʤ. 

4. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ ʠ ʤʝʪʦʜʘ ʨʘʙʦʪʳ ʩ ʥʠʤ ʙʳʣ ʦʯʝʚʠʜʝʥ, ʪʘʢ ʢʘʢ ʪʝʤʘ 
ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʦʛʨʘʥʠʯʠʚʘʣʘ ʥʘʩ ʚ ʤʘʪʝʨʠʘʣʘʭ ʠ ʤʝʪʦʜʘʭ ʠʭ ʦʙʨʘʙʦʪʢʠ. 

ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘʤ ʥʫʞʝʥ ʙʳʣ ʩʪʦʡʢʠʡ ʢ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʧʨʦʩʪʦ ʩʚʘʨʠʚʘʪʴ ʠ, ʧʨʠ ʵʪʦʤ ʠʪʦʛʦʚʳʝ ʜʝʪʘʣʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤʠ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʩʣʫʯʘʡʥʦʤ ʧʘʜʝʥʠʠ ʜʝʪʘʣʠ), ʧʦʵʪʦʤʫ ʤʳ ʚʳʙʨʘʣʠ ʥʝʨʞʘʚʝʶʱʫʶ ʩʪʘʣʴ 

ʤʘʨʢʠ 12x18. ʊʘʢ ʢʘʢ ʥʘʤ ʥʫʞʥʦ ʙʳʣʦ ʩʚʘʨʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʥʢʠʝ ʠ 

ʥʝʙʦʣʴʰʠʝ ʧʣʘʩʪʠʥʢʠ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʪʦ ʥʘʤ ʧʦʜʦʰʸʣ ʘʨʛʦʥʥʦ-

ʜʫʛʦʚʦʡ ʩʚʘʨʦʯʥʳʡ ʘʧʧʘʨʘʪ ʤʦʜʝʣʠ 

5. ʉʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ. 

6. ʉʦʟʜʘʥʠʝ ʤʘʢʝʪʘ 3D-ʤʦʜʝʣʠ ʣʦʛʦʪʠʧʘ ʧʦʢʘʟʘʣʦ ʥʝʜʦʯʸʪʳ ʚ ʥʘʰʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʩʣʝ ʵʪʦʛʦ 3D-ʤʦʜʝʣʴ ʧʨʠʰʣʦʩʴ ʠʟʤʝʥʠʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʦʜʩʪʘʚʢʫ. 

7. ʈʘʟʨʘʙʦʪʢʘ ʧʦʜʩʪʘʚʢʠ. 

8. ʇʦʜʩʪʘʚʢʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D v21 ʠ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʘʩʧʝʯʘʪʘʥʘ ʥʘ 3D ʧʨʠʥʪʝʨʝ Voron v2.4r2. ʆʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʠʛʫʨʫ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩʦ ʤʥʦʞʝʩʪʚʦʤ ʧʘʟʦʚ ʧʦʜ 

ʜʝʪʘʣʠ. 

9. ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ ʠ ʫʩʪʨʘʥʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʥʝʨʦʚʥʦʩʪʝʡ. 

10. ʉʚʘʨʢʘ ʜʝʪʘʣʝʡ ʧʨʦʭʦʜʠʣʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʙʣʘʛʦʜʘʨʷ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ [ʨʠʩʫʥʦʢ 4], ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʩʚʘʨʢʠ 

ʜʚʫʭ ʧʣʘʩʪʠʥ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ. ʋʩʪʨʘʥʷʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝʨʦʚʥʦʩʪʠ ʥʝ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʧʦʪʦʤʫ, ʯʪʦ ʤʳ ʩʚʘʨʠʣʠ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ 

ʠ ʚʳʙʨʘʣʠ ʠʟ ʥʠʭ ʥʘʠʣʫʯʰʠʝ. 

11. ʌʠʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ ʠ ʚʩʪʘʚʢʘ ʠʭ ʚ ʧʦʜʩʪʘʚʢʫ. 

ʌʠʥʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʝʪʘʣʝʡ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʯʠʩʪʢʝ ʜʝʪʘʣʝʡ ʦʪ ʮʘʨʘʧʠʥ 

ʠ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ. ʉʦ ʚʩʪʘʚʢʦʡ ʜʝʪʘʣʝʡ ʚ ʧʦʜʩʪʘʚʢʫ ʥʝ ʚʦʟʥʠʢʣʦ ʥʠʢʘʢʠʭ 

ʩʣʦʞʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʦʥʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʩ ʫʯʸʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ 3D ʧʝʯʘʪʠ ʠ 

ʫʩʘʜʢʠ ʧʣʘʩʪʠʢʘ.  

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ. 3D-ʤʦʜʝʣʴ ʧʨʦʜʫʢʪʘ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʥʠʞʝ [ʨʠʩʫʥʦʢ 5]. 
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ʈʠʩʫʥʦʢ 5. ʀʟʦʙʨʘʞʝʥʠʝ 3D-ʤʦʜʝʣʠ ʥʦʚʦʛʦ ʣʦʛʦʪʠʧʘ ʩ ʧʦʜʩʪʘʚʢʦʡ, ʚʟʷʪʦʝ 

ʠʟ ʧʨʦʛʨʘʤʤʳ ʂʆʄʇɸʉ-3D v21 
ɿʘʢʣʶʯʝʥʠʝ. 

ʅʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ ʥʘʰ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, ʪʘʢ ʢʘʢ 

ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʜʫʢʪ ʥʝ ʧʨʝʚʳʰʘʶʪ 5500 ʨʫʙʣʝʡ [ʊʘʙʣʠʮʘ 1] 

ʅʘʟʚʘʥʠʝ ʎʝʥʘ, ʨʫʙ. ʀʪʦʛʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, 

ʨʫʙ. 

ʅʝʨʞʘʚʝʶʱʘʷ ʩʪʘʣʴ 12x18, ʤ2 3500  

 

5180 
ʅʘʨʝʟʢʘ ʩʪʘʣʠ 770 

ɻʘʟ ʜʣʷ ʩʚʘʨʢʠ (ʘʨʛʦʥ) 360 

ʇʣʘʩʪʠʢ ʜʣʷ 3D ʧʝʯʘʪʠ, ʤ3 250 

ʕʣʝʢʪʨʦʜʳ ʜʣʷ ʩʚʘʨʢʠ 300 

 

çʊʘʙʣʠʮʘ 1: ʊʘʙʣʠʮʘ ʨʘʩʭʦʜʦʚè 
ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʣʦʛʦʪʠʧʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘʚʳʢʠ ʢʦʤʘʥʜʥʦʡ ʨʘ-

ʙʦʪʳ, ʠʟʫʯʝʥʦ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D v21, ʧʦʣʫʯʝʥʳ 

ʥʘʚʳʢʠ ʚ ʩʚʘʨʦʯʥʦʤ ʜʝʣʝ. ʀʪʦʛʦʚʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ï ʩʦʟʜʘʥ ʥʦ-

ʚʳʡ ʣʦʛʦʪʠʧ ʠʟ ʩʪʘʣʠ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʃʦʛʦʪʠʧ ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.artlebedev.ru/tpu (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

3.03.2023) 

2. ʖʭʠʥ ʅ.ɸ. ʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʥʝʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʚ ʟʘʱʠʪ-
ʥʳʭ ʛʘʟʘʭ (TIG/WIG) ʉʚʘʨʢʘ ʠ ʩʚʘʨʱʠʢ - ʉʪʨʘʥʠʮʳ15-33. [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://weldering.com/yuhin-ruchnaya-dugovaya-

svarka-neplavyashchimsya-elektrodom-zashchitnyh-gazah-

tigwig?ysclid=lfbbc57s2e115479556  

3. ʈʠʩʫʥʦʢ 1: ʚ ʪʦʤʩʢʦʤ ʧʦʣʠʪʝʭʝ ʧʨʝʟʝʥʪʦʚʘʣʠ ʥʦʚʳʡ ʣʦʛʦʪʠʧ 

https://news.tpu.ru/news/2022/09/19/41233 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 24.11.2022) 

https://www.artlebedev.ru/tpu
https://weldering.com/yuhin-ruchnaya-dugovaya-svarka-neplavyashchimsya-elektrodom-zashchitnyh-gazah-tigwig?ysclid=lfbbc57s2e115479556
https://weldering.com/yuhin-ruchnaya-dugovaya-svarka-neplavyashchimsya-elektrodom-zashchitnyh-gazah-tigwig?ysclid=lfbbc57s2e115479556
https://weldering.com/yuhin-ruchnaya-dugovaya-svarka-neplavyashchimsya-elektrodom-zashchitnyh-gazah-tigwig?ysclid=lfbbc57s2e115479556
https://news.tpu.ru/news/2022/09/19/41233
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4. ʈʠʩʫʥʦʢ 2: ʪʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʝʜʩʪʘʚʠʣ ʥʦʚʳʡ 
ʣʦʛʦʪʠʧ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://news.tpu.ru/news/2014/12/10/22549/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.12.2022) 

 

ʇʈʆɻʈɸʄʄɸ-ʊʈɽʅɸɾɪʈ ʇʆ ʊɽʄɽ 

 çɸʃɻʆʈʀʊʄʀɿɸʎʀʗ ʀ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀɽè 

ɸʥʜʨʝʝʚ ɸʨʪʝʤʠʡ 

ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ ʎɼʊʊ, ʄɸʆʋ ʃʠʮʝʡ ʀɻʋ ʛ. ʀʨʢʫʪʩʢʘ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʈʝʡʥʛʦʣʴʜ ɻʨʠʛʦʨʠʡ ɹʦʨʠʩʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧ. ʦʙʨʘʟʦʚʘʥʠʷ 

ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ ʎɼʊʊ, ʄʝʜʚʝʜʝʚʘ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ 

ʠʥʬʦʨʤʘʪʠʢʠ ʄɸʆʋ ʃʠʮʝʡ ʀɻʋ ʛ. ʀʨʢʫʪʩʢʘ 

 

ʇʨʦʬʝʩʩʠʷ ʫʯʠʪʝʣʷ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʫʶ ʨʫʪʠʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʕʪʦ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʣʶʙʳʤ ʧʨʝʜʤʝʪʘʤ: ʠ ʢ ʤʘʪʝʤʘʪʠʢʝ, ʠ ʢ ʬʠʟʠʢʝ, ʠ ʢ ʠʥʬʦʨʤʘ-

ʪʠʢʝ. ʉʨʝʜʠ ʧʦʜʦʙʥʳʭ ʜʝʡʩʪʚʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʚʝʨʦʯʥʳʭ ʨʘ-

ʙʦʪ ʠ ʟʘʜʘʯ ʢ ʥʠʤ. ʅʘʤʠ ʙʳʣʦ ʨʝʰʝʥʦ ʦʙʣʝʛʯʠʪʴ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʜʣʷ ʫʯʠʪʝʣʝʡ 

ʠʥʬʦʨʤʘʪʠʢʠ. ʆʪʩʶʜʘ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʮʝʣʴ ʨʘʙʦʪʳ. 

ʎʝʣʴ: ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ-ʪʨʝʥʘʞʝʨ ʧʦ ʪʝʤʝ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʝ. 

ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʦʙʟʦʨ; 

2. ʅʘʡʪʠ ʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ; 

3. ʈʝʘʣʠʟʦʚʘʪʴ ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʧʦ 

ʰʘʙʣʦʥʥʳʤ ʘʣʛʦʨʠʪʤʘʤ; 

4. ʅʘʡʪʠ ʨʘʟʨʘʙʦʪʢʘʤ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

 ɺ ʀʥʪʝʨʥʝʪʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘʡʪʠ ʥʝ ʫʜʘʣʦʩʴ, ʦʜʥʘʢʦ 

ʙʳʣʘ ʥʘʡʜʝʥʘ ʨʘʙʦʪʘ ʫʯʝʥʠʢʘ ʥʘʰʝʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ɸʥʜʨʝʷ ʉʪʝʧʘʥʦʚʘ ñʊʝʩʪʠ-

ʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦ ʨʘʟʜʝʣʫ ñɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝò ʰʢʦʣʴ-

ʥʦʛʦ ʢʫʨʩʘ ʠʥʬʦʨʤʘʪʠʢʠò [4]. ʆʥʘ ʜʘʪʠʨʫʝʪʩʷ 2012 ʛʦʜʦʤ, ʪʦ ʝʩʪʴ ʩ ʤʦʤʝʥʪʘ 

ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʰʣʦ ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ. ʇʨʦʛʨʘʤʤʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ 

Basic, ʤʦʛʣʘ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʘʭ Pascal ʠ Basic, ʧʦ ʪʝʤʘʤ ʣʠ-

ʥʝʡʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʚʝʪʚʣʝʥʠʷ ʠ ʮʠʢʣʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ 

ʥʝ ʧʦʩʣʝʜʦʚʘʣʦ, ʠ ʦʥʘ ʥʝ ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ ʛʦʪʦʚʥʦʩʪʠ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ. ʉʘʤʫ ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʫʩʪʘʨʝʚʰʝʡ, ʪʘʢ ʢʘʢ ʷʟʳʢʠ Basic ʠ 

Pascal ʚʦ ʤʥʦʛʦʤ ʦʪʩʪʘʶʪ ʦʪ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʷʟʳʢʦʚ ʠ ʩʝʡʯʘʩ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ.  

 ɺ ʭʦʜʝ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʙʳʣʠ ʥʘʡʜʝʥʳ ʜʚʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʤʝʪʦʜʘ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʡ ʮʝʣʠ. ʇʝʨʚʳʡ ï ʤʝʪʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

[1]. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦ, ʪʦ ʤʝʪʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʰʘʙʣʦʥʦʚ [2]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʢʦʤʧʠʣʷʪʦʨ ʜʝʡʩʪʚʦʚʘʣ ʙʳ ʢʘʢ ñʚʠʨʪʫʘʣʴʥʘʷ 

ʤʘʰʠʥʘò, ʛʝʥʝʨʠʨʫʶʱʘʷ ʢʦʤʘʥʜʳ ʧʦ ʜʘʥʥʳʤ ʰʘʙʣʦʥʘʤ. ʕʪʠ ʢʦʤʘʥʜʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʙʨʘʟʫʶʪ ʢʦʥʝʯʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʇʦʜʦʙʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝ-
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ʩʪʚʘ ʚ ʚʠʜʝ ʤʘʣʦʛʦ ʦʙʲʝʤʘ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠ ʩʚʦʝʛʦ ʙʳʩʪʨʦʜʝʡ-

ʩʪʚʠʷ, ʦʜʥʘʢʦ ʝʛʦ ʨʝʘʣʠʟʘʮʠʷ ʠ ʧʦʥʠʤʘʥʠʝ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴ-

ʪʝʨʥʘʪʠʚʳ ʤʝʪʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʳʣʦ ʥʘʡʜʝʥʦ ʩʣʝʜʫʶʱʝʝ ʨʝʰʝʥʠʝ ï ʢʦʜʦ-

ʛʝʥʝʨʘʮʠʷ [3]. ʉʫʪʴ ʝʛʦ ʩʣʝʜʫʶʱʘʷ: ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʧʦ ʰʘʙʣʦʥʘʤ ʛʝʥʝʨʠ-

ʨʫʶʪʩʷ ʩʪʨʦʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʟ ʩʝʙʷ ʢʦʤʘʥʜʫ ʜʣʷ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʫʶ 

ʧʨʦʛʨʘʤʤʦʡ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʪʨʝʙʫʝʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠ ʠʭ ʟʥʘʯʝʥʠʷ. ɼʘʣʝʝ ʵʪʠ 

ʩʪʨʦʢʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ʥʦʚʦʡ ʧʨʦʛʨʘʤʤʳ, ʷʚʣʷʶʱʠʡʩʷ 

ʧʨʦʜʫʢʪʦʤ ʛʝʥʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜ ʠ ʙʳʣ ʚʳʙʨʘʥ ʢʘʢ ʦʩʥʦʚ-

ʥʦʡ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ. 

  ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʠ ʤʳ ʟʘʥʷʣʠʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦ-

ʛʨʘʤʤʳ. ʀʟʥʘʯʘʣʴʥʦ ʦʥʘ ʛʝʥʝʨʠʨʦʚʘʣʘ ʧʨʦʛʨʘʤʤʫ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʯʝʪʢʦʛʦ ʘʣ-

ʛʦʨʠʪʤʘ. ɺʩʝ ʢʦʤʘʥʜʳ ʚʳʙʠʨʘʣʠʩʴ ʩʣʫʯʘʡʥʦ, ʨʘʟʤʝʨʳ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʦʛʨʘ-

ʥʠʯʝʥʳ 10 ʢʦʤʘʥʜʘʤʠ. ɺ ʢʦʥʮʝ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʚʳʚʦʜ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʦʡ ʠʟ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʝʨʝʤʝʥʥʦʡ. ʊʨʝʙʦʚʘʣʦʩʴ ʥʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʧʨʠ 

ʚʳʚʦʜʝ. ɻʝʥʝʨʠʨʫʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʥʘ ʷʟʳʢʝ Python, ʪʘʢ ʢʘʢ ʵʪʦ ʜʦʚʦʣʴʥʦ-

ʪʘʢʠ ʣʝʛʢʠʡ ʷʟʳʢ, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʛʝʥʝʨʠʨʫʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʥʘʧʠʩʘʥʘ 

ʥʘ C#.  

 

ʈʠʩʫʥʦʢ 1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʠʟʥʘʯʘʣʴʥʦʡ ʚʝʨʩʠʠ ʧʨʦʛʨʘʤʤʳ 

 ʈʘʙʦʪʘʝʪ ʧʨʦʛʨʘʤʤʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʩʥʘʯʘʣʘ ʩʦʟʜʘʶʪʩʷ ʤʘʩʩʠʚʳ 

ʙʫʢʚ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʘ ʪʘʢʞʝ ʤʘʩʩʠʚʳ ʩʠʤʚʦʣʦʚ ʚ ʢʦʤʘʥʜʘʭ ʠ ʚ ʚʝʪʚʣʝ-

ʥʠʷʭ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʢʦʤʘʥʜ. ʀʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʛʨʘʤʤʝ, ʚʳʙʠʨʘʣʠʩʴ ʩʣʫʯʘʡʥʦ ʠʟ ʤʘʩʩʠʚʘ ʙʫʢʚ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. ɽʩʪʴ 

ʣʠʰʴ ʜʚʝ ʙʫʢʚʳ, ʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʘ ʥʝ ʙʝʨʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʤʝʥ ʧʝʨʝʤʝʥʥʳʭ ï i 

ʠ j, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʩʪʘʚʣʝʥʳ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʮʠʢʣʦʚ ʠ ʚʝʪʚʣʝʥʠʡ. ɿʘʪʝʤ ʚ ʧʨʦ-

ʛʨʘʤʤʫ ʟʘʜʘʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .py, ʚ ʢʦʪʦʨʦʤ ʠ ʙʫʜʝʪ 

ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʧʨʦʛʨʘʤʤʘ. ɺʚʦʜ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʘʡʣʘ ʚʦʟʤʦʞʝʥ ʢʘʢ ʚ ʩʘʤʦʤ 

ʧʨʠʣʦʞʝʥʠʠ, ʪʘʢ ʠ ʚ ʪʝʢʩʪʝ ʧʨʦʛʨʘʤʤʳ, ʘ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦ-

ʛʨʘʤʤʳ ï ʠʟ ʬʘʡʣʘ. ɺʳʙʦʨ ʨʝʞʠʤʘ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʦʟʜʥʝʝ, ʧʦʩʣʝ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʳʭ ʨʝʞʠʤʦʚ. ɺ ʘʢʪʫʘʣʴʥʳʭ ʚʝʨʩʠʷʭ ʧʨʦʛʨʘʤʤʳ ʧʝʨʚʳʡ ʨʝʞʠʤ 
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ʠʤʝʥʫʝʪʩʷ ʢʘʢ ñrandomò. ʇʝʨʚʳʝ ʜʚʝ ʢʦʤʘʥʜʳ ʚʩʝʛʜʘ ʧʨʠʩʚʘʠʚʘʶʪ ʜʚʫʤ ʩʣʫ-

ʯʘʡʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʩʣʫʯʘʡʥʳʝ ʟʥʘʯʝʥʠʷ. ʕʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ. ʇʦ-

ʩʣʝ ʵʪʦʛʦ ʥʘʯʠʥʘʣʩʷ ʮʠʢʣ, ʠʜʫʱʠʡ ʦʪ ʜʚʫʭ ʠ ʜʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʘʥʜ, ʚ ʢʦʪʦʨʦʤ 

ʩʣʫʯʘʡʥʦ ʚʳʙʠʨʘʣʦʩʴ ʟʥʘʯʝʥʠʝ ʦʪ 0 ʜʦ 3. ʂʘʞʜʦʤʫ ʠʟ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʢʦʤʘʥʜʘ. ʇʨʠ 0 ï ʧʨʠʩʚʦʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ (ʥʝ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʩʪʘʨʦʡ, ʚʦʟʤʦʞʥʦ ʠ ʥʦʚʦʡ) ʟʥʘʯʝʥʠʷ, ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝ-

ʥʠʝʤ ʩ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ. ʇʨʠ 1 ï ʘʥʘʣʦʛʠʯʥʦ, ʦʜʥʘʢʦ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ʩ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʟ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠ ʦʜʥʠʤ ʯʠʩ-

ʣʦʚʳʤ ʚʳʨʘʞʝʥʠʝʤ. ʇʨʠ 2 ï ʚʝʪʚʣʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʚ ʩʘʤʦʤ ʚʝʪʚʣʝʥʠʠ ʠʤʝʝʪʩʷ 

50% ʰʘʥʩ ʧʦʷʚʣʝʥʠʷ ʚʪʦʨʦʡ ʚʝʪʚʠ else. ʉʨʝʜʠ ʚʝʪʚʣʝʥʠʡ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʚʣʦʞʝʥʥʳʝ ʚʝʪʚʣʝʥʠʷ, ʚʝʪʚʣʝʥʠʷ ʩʦ ʩʣʦʞʥʳʤ ʫʩʣʦʚʠʝʤ (or, and). ʂʦʣʠʯʝʩʪʚʦ 

ʚʣʦʞʝʥʥʳʭ ʚʝʪʚʣʝʥʠʡ ʙʳʣʦ ʦʛʨʘʥʠʯʝʥʦ ʝʜʠʥʳʤ ʵʢʟʝʤʧʣʷʨʦʤ. ʇʨʠ 3 ï ʮʠʢʣ 

for. ɸʙʩʦʣʶʪʥʦ ʚʩʝ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʳʙʠʨʘʣʠʩʴ ʩʣʫʯʘʡʥʦ. ʀʟʥʘʯʘʣʴʥʦ ʩ 

ʵʪʠʤ ʚʦʟʥʠʢʘʣʠ ʧʨʦʙʣʝʤʳ: ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʤʝʨ ʯʠʩʣʘ ʙʳʣʦ ʨʘʚʥʦ 100, ʘ ʧʦ-

ʪʦʤʫ ʚ ʭʦʜʝ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʦʛʣʠ ʧʦʣʫʯʘʪʴʩʷ ʦʛʨʦʤʥʳʝ ʯʠʩʣʘ, ʧʦʜ-

ʩʯʠʪʘʪʴ ʢʦʪʦʨʳʝ ʙʝʟ ʢʘʣʴʢʫʣʷʪʦʨʘ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ. ʇʨʦʛʨʘʤʤʘ ʙʳʣʘ 

ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʷ ʨʘʙʦʪʳ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʥʝ ʥʘ ʧʨʦ-

ʚʝʨʢʫ ʫʤʝʥʠʷ ʩʯʠʪʘʪʴ ʙʦʣʴʰʠʝ ʯʠʩʣʘ, ʘ ʧʦʪʦʤʫ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʤʝʨ ʯʠʩʣʦ-

ʚʳʭ ʟʥʘʯʝʥʠʡ ʙʳʣʦ ʠʟʤʝʥʝʥʦ ʩʦ 100 ʜʦ 20.  

ʇʦʩʣʝ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʠ ʝʛʦ ʟʘʧʠʩʠ ʚ .py ʬʘʡʣ, ʧʨʦʛʨʘʤʤʘ ʦʪʢʨʳʚʘʣʘ ʝʛʦ 

ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʘ python.exe ʩ ʧʘʨʘʤʝʪʨʦʤ RedirectStandardOutput = true. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʛʨʘʤʤʘ ʤʦʛʣʘ ʧʝʨʝʭʚʘʪʠʪʴ ʟʥʘʯʝʥʠʝ, ʧʦʜʘʶʱʝʝʩʷ ʥʘ ʚʳ-

ʭʦʜ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʩʚʝʨʷʣʦʩʴ ʩ ʦʪʚʝʪʦʤ, ʚʧʠʩʘʥʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɽʩʣʠ ʦʥʠ 

ʩʦʚʧʘʜʘʶʪ ï ʚʳʚʦʜʠʣʦʩʴ ñʇʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪò, ʝʩʣʠ ʥʝʪ ï ñʅʝʧʨʘʚʠʣʴʥʦò ʠ 

ʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ. ʇʦʜʦʙʥʳʤ ʨʝʞʠʤʦʤ ʤʳ ʨʝʰʠʣʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ, ʘ ʧʦ-

ʪʦʤʫ ʚʩʢʦʨʝ ʧʦʩʣʝ ʝʛʦ ʩʦʟʜʘʥʠʷ ʧʨʠʥʷʣʠʩʴ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʠʥʳʭ ʨʝʞʠʤʦʚ ʧʨʦ-

ʛʨʘʤʤʳ. ʆʥʠ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʦ ʰʘʙʣʦʥʫ ʛʝʥʝʨʠʨʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥ-

ʥʳʡ ʘʣʛʦʨʠʪʤ, ʚ ʢʦʪʦʨʳʡ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠ ʯʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʝʥ ʚʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ, 

ʧʦʣʫʯʘʝʤʦʝ ʥʘ ʚʳʭʦʜʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʨʝʞʠʤʳ 

ʨʘʙʦʪʳ ʦʯʝʥʴ ʩʭʦʞʠ, ʦʜʥʘʢʦ ʥʦʚʳʝ ʨʝʞʠʤʳ ʧʦʜʭʦʜʠʣʠ ʜʣʷ ʪʨʝʥʠʨʦʚʢʠ ʟʥʘʥʠʷ 

ʢʦʥʢʨʝʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʘʨʳʡ ï ʟʥʘʥʠʝ ʨʘʙʦʪʳ ʷʟʳʢʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʚ ʮʝʣʦʤ. 

ɹʳʣ ʩʦʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʡ ʩʧʠʩʦʢ ʘʣʛʦʨʠʪʤʦʚ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥ ʙʫʜʝʪ ʧʦʧʦʣʥʷʪʴʩʷ): 

1. ɸʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ 

2. ɸʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʥʘʠʤʝʥʴʰʝʛʦ ʦʙʱʝʛʦ ʢʨʘʪʥʦʛʦ (ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ) 

3. ɸʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʦʩʪʘʪʢʘ ʦʪ ʜʝʣʝʥʠʷ 

4. ɸʣʛʦʨʠʪʤ ʩʫʤʤʳ ʧʦ ʮʠʢʣʫ 

5. ɸʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʩʫʤʤʳ ʜʝʣʠʪʝʣʝʡ ʯʠʩʣʘ 

6. ʅʘʭʦʞʜʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʣʠʪʝʣʝʡ ʠ ʧʨʦʚʝʨʢʠ ʥʘ ʪʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʯʠʩʣʦ 
ʧʨʦʩʪʳʤ 
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7. ʍʦʞʜʝʥʠʝ ʧʦ ʦʪʨʝʟʢʫ (ʜʘʶʪʩʷ ʜʚʝ ʪʦʯʢʠ ʥʘ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ, ʚ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʚʪʦʨʦʡ ʪʦʯʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʦʨʦʪ, ʚʦ ʚʪʦʨʦʤ ʧʝʨʝʤʝʱʝʥʠʝ ʚ ʥʘʯʘʣʦ, ʚʳʚʦʜʠʪʩʷ 

ʪʦʯʢʘ, ʛʜʝ ʦʢʘʟʘʣʩʷ ʧʦ ʧʨʦʭʦʞʜʝʥʠʶ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʰʘʛʦʚ) 

 

ʈʠʩʫʥʦʢ 2. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʥʦʚʦʛʦ ʨʝʞʠʤʘ ʧʨʦʛʨʘʤʤʳ (ʘʣʛʦʨʠʪʤ ɽʚʢʣʠʜʘ) 

 ɺʩʝ ʵʪʠ ʘʣʛʦʨʠʪʤʳ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʦʪʜʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʥʘ ʷʟʳʢʝ 

Python, ʠʟ ʢʦʪʦʨʦʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ ʰʘʙʣʦʥʳ ʜʣʷ ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʧʨʦʛʨʘʤʤ. ʇʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʝ-

ʠʤʫɦʝʩʪʚʘ: 

1. ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʨʘʙʦʪʳ. ɻʝʥʝʨʘʮʠʷ ʧʨʦʛʨʘʤʤʳ ʟʘʥʠʤʘʝʪ ʦʪ ʦʜʥʦʡ ʜʦ 

ʪʨʝʭ ʩʝʢʫʥʜ ʥʘ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʅʘ ʙʦʣʝʝ ʤʦʱʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ï ʤʝʥʝʝ ʩʝʢʫʥʜʳ. 

2. ʇʨʦʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʊʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ 

ʢʦʥʩʦʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʪʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʯʝʥʴ ʧʨʦʩʪʦ: ʜʣʷ ʚʳʙʦʨʘ 

ʦʪʚʝʪʘ, ʨʝʞʠʤʘ ʠ ʬʘʡʣʘ ʥʫʞʥʦ ʧʨʦʩʪʦ ʚʚʝʩʪʠ ʪʝʢʩʪ. 

3. ɺʳʙʨʘʥʥʳʡ ʷʟʳʢ ʛʝʥʝʨʠʨʫʝʤʦʡ ʧʨʦʛʨʘʤʤʳ (Python) ʣʝʛʦʢ ʠ ʫʜʦʙʝʥ ʚ 

ʦʙʫʯʝʥʠʠ ʘʣʛʦʨʠʪʤʦʚ. 

4. ɹʣʘʛʦʜʘʨʷ ʚʳʙʨʘʥʥʦʤʫ ʤʝʪʦʜʫ ʛʝʥʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʣʝʛʢʦ 

ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʝʣʳʚʘʪʴ ʧʨʦʛʨʘʤʤʫ 

ʧʦʜ ʜʨʫʛʠʝ ʷʟʳʢʠ. 

5. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʦʪ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʦʥʘ ʫʜʘʣʷʝʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʦʜʜʝʣʢʠ ʛʝʥʝʨʠʨʫʝʤʦʡ 

ʧʨʦʛʨʘʤʤʳ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʦʪʚʝʪʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʇʦʜʦʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʢ 

ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ. ʉʣʫʯʘʡʥʘʷ ʛʝʥʝʨʘʮʠʷ ʧʝʨʝʤʝʥʥʳʭ ʠ ʠʭ ʟʥʘʯʝʥʠʡ 

ʩʚʦʜʠʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʧʠʩʳʚʘʥʠʷ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ. ʇʦʜʦʙʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʥʠʤʘʥʠʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʷʟʳʢʦʚ ʜʣʷ ʛʝʥʝʨʠʨʫʝ-

ʤʦʡ ʧʨʦʛʨʘʤʤʳ ʛʝʥʝʨʘʪʦʨ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʰʢʦʣʘʭ. ʊʘʢʞʝ ʵʪʘ ʧʨʦ-

ʛʨʘʤʤʘ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʝʥʠʢʦʚ ʢ ʆɻʕ ʠ ɽɻʕ, ʚ ʢʦʪʦʨʳʭ 
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ʬʠʛʫʨʠʨʫʶʪ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ ʘʣʛʦʨʠʪʤʠʟʘʮʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʚʝʜʴ ʧʨʦ-

ʛʨʘʤʤʘ ʛʝʥʝʨʠʨʫʝʪ ʧʨʦʛʨʘʤʤʳ ʥʘ Python, ʦʜʥʦʤ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʥʘ ʜʘʥʥʳʭ ʵʢ-

ʟʘʤʝʥʘʭ ʷʟʳʢʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʛʝʥʝʨʘ-

ʮʠʝʡ ʥʘ ʷʟʳʢʝ C++, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʷʟʳʢʦʚ ʥʘ ɽɻʕ ʠ ʆɻʕ 

ɿʘʢʣʶʯʝʥʠʝ 

 ʂʘʢ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʮʝʣʴ ʚʳʧʦʣʥʝʥʘ. ʉʦʟʜʘʥʘ ʧʝʨʚʘʷ ʚʝʨʩʠʷ 

ʧʨʦʛʨʘʤʤʳ-ʪʨʝʥʘʞʝʨʘ, ʛʝʥʝʨʠʨʫʶʱʝʡ ʪʝʩʪʳ ʜʣʷ ʫʯʝʥʠʢʦʚ ʧʦ ʪʝʤʝ ʬʦʨʤʘʣʴ-

ʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ. ɻʝʥʝʨʠʨʫʶʪʩʷ ʧʨʦʛʨʘʤʤʳ ʩʦ ʩʣʫʯʘʡʥʳʤʠ ʢʦʤʘʥ-

ʜʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʳ ʠʟ ʧʝʨʝʯʥʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʣʘʥʦʚ ʥʘ ʙʫʜʫʱʝʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

1. ʨʘʩʰʠʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ 

ʛʝʥʝʨʠʨʫʶʪʩʷ ʧʨʦʛʨʘʤʤʳ (ʢʘʢ ʤʠʥʠʤʫʤ, ʜʦʙʘʚʠʪʴ C++); 

2. ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʬʘʡʣʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 
ʣʶʙʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʤʝʥʘ ʨʝʟʫʣʴʪʘʪʦʚ; 

3. ʨʝʘʣʠʟʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ. 
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1. https://ru.wikipedia.org/wiki/ʄʝʪʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

2. https://en.wikipedia.org/wiki/Template_metaprogramming 
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ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ˉ2è, 

10 ʢʣʘʩʩ, ʛ.ɹʨʘʪʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʄʘʣʢʦʚ ʌʸʜʦʨ ʉʝʨʛʝʝʚʠʯ, ʣʘʙʦʨʘʥʪ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʊʢʘʯʸʚʘ 

ʖʣʠʷ ɺʣʘʜʠʩʣʘʚʦʚʥʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʫʨʩʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ɸʨʭʠʧʦʚʘ ʊʘʪʴʷʥʘ ʖʨʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʄʠʥʠʭʘʥʦʚ ʂʦʥʩʪʘʥʪʠʥ 

ɼʤʠʪʨʠʝʚʠʯ, ʥʘʩʪʘʚʥʠʢ ʧʦ ʧʨʦʛʨʘʤʤʝ ʉʠʨʠʫʩ.ʃʝʪʦ 

  

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʦʤ-ʟʘʢʘʟʦʤ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çʉʠ-

ʨʠʫʩ. ʃʝʪʦè. ɿʘʢʘʟʯʠʢʦʤ ʷʚʣʷʝʪʩʷ ʀʨʢʫʪʩʢʘʷ ʥʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ, ʫ ʢʦʪʦʨʦʡ 

ʝʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʙʦʪʳ ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʦʤʦʛʘʶ-

ʱʠʤʠ ʙʳʩʪʨʦ ʨʝʰʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʟʘʢʘʟʯʠʢ ʧʨʝʜʣʦʞʠʣ ʩʦʟʜʘʪʴ ʤʘʢʝʪ 

ʙʦʪʘ ʜʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʪʦʢʘ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ɸɿʉ. ʕʪʦʪ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʳʤ ʜʣʷ ʟʘʢʘʟʯʠʢʘ, ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʯʝʨʝʜʷʤʠ ʥʘ ʟʘʧʨʘʚʦʯʥʳʝ ʩʪʘʥʮʠʠ, ʧʦʪʦʢ ʙʦʣʴʰʠʭ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʠ-

ʢʘʢ ʥʝ ʨʝʛʫʣʠʨʫʝʪʩʷ, ʠʟ-ʟʘ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʩ ʪʝʤ, ʯʪʦ ʚʦʜʠʪʝʣʠ ʪʨʘʪʷʪ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʟʘʧʨʘʚʢʫ, ʦʙʨʘʟʫʶʪʩʷ ʙʦʣʴʰʠʝ ʧʨʦʙʢʠ.  

https://en.wikipedia.org/wiki/Template_metaprogramming
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ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʧʦʜʭʦʜʠʪ ʪʝʣʝʛʨʘʤʤ-ʙʦʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʧʦʤʦʛʘʪʴ ʚʦʜʠʪʝʣʷʤ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʮʝʩʩ ʟʘʧʨʘʚʢʠ. ʇʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʨʝ-

ʰʘʝʪ ʧʨʦʝʢʪ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʳ ʩʤʦʛʣʦ ʩʥʠ-

ʟʠʪʴ ʧʦʪʦʢ ʤʘʰʠʥ ʥʘ ɸɿʉ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʅʦʚʠʟʥʘ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʚʠʜʝ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʨʘʙʦʪʥʠʢʘʤ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. ʎʝʣʴʶ ʜʘʥ-

ʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ, ʨʝ-

ʰʘʶʱʝʛʦ ʧʨʦʙʣʝʤʫ, ʦʧʠʩʘʥʥʫʶ ʚʳʰʝ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʫ-

ʜʝʪ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʉʦʩʪʘʚʠʪʴ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʘʙʦʪʳ ʙʦʪʘ 

2. ʅʘʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python  

3. ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʝ ʙʦʪʘ  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʪʴʠ ʞʫʨ-

ʥʘʣʦʚ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʙʣʠʦʪʝʢʫ Python`ʘ çtelebotè ʠ çPandasè (ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ). ɺ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʟʘʢʘʟ-

ʯʠʢ, ʘ ʪʘʢʞʝ ʩʘʤʠ ʚʦʜʠʪʝʣʠ ʛʨʫʟʦʚʳʭ ʤʘʰʠʥ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʙʦʪʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʟʘʢʘʟʯʠʢ.  

ɹʦʪʳ ʚ ʤʝʩʩʝʥʜʞʝʨʘʭ. ʊʝʦʨʠʷ 

ɹʦʪ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙ-

ʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʛʦ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ, ʠ ʨʝʘʛʠʨʫʝʪ ʥʘ ʵʪʦ 

ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ. ʎʝʣʴ ʙʦʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝ-

ʣʸʥʥʳʝ ʬʫʥʢʮʠʠ ʟʘ ʯʝʣʦʚʝʢʘ, ʙʦʪ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ. ɹʦʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʩʝʥʜʞʝʨʘʭ: 

Facebook, ɺʢʦʥʪʘʢʪʝ, Whatsapp. ʀʩʩʣʝʜʦʚʘʚ ʩʪʘʪʴʠ ʥʘ ʪʝʤʫ ʙʦʪʦʚ, ʤʳ ʚʳʜʝ-

ʣʠʣʠ ʩʣʝʜʫʶʱʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʙʦʪʦʚ ʧʦ ʪʝʤ ʟʘʜʘʯʘʤ, ʢʦʪʦʨʳʝ ʦʥʠ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴ:  

¶ ʏʘʪ-ʙʦʪʳ (ʦʙʱʝʥʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʪʝʤʫ)  

¶ ɹʦʪʳ-ʠʥʬʦʨʤʘʪʦʨʳ (ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʙʳ-

ʪʠʷʭ) ʀʛʨʦʚʳʝ ʙʦʪʳ (ʜʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʛʨʘʪʴ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʫʶ ʠʛʨʫ ʩ ʙʦʪʦʤ) 

¶ ɹʦʪʳ-ʘʩʩʠʩʪʝʥʪʳ (ʩʦʟʜʘʶʪʩʷ ʢʦʤʧʘʥʠʷʤʠ / ʩʝʨʚʠʩʘʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ) 

ʆʧʠʰʝʤ ʨʘʙʦʪʫ ʙʦʪʘ ʥʘ ʧʨʠʤʝʨʝ ʙʦʪʘ ʚ ʤʝʩʩʝʥʜʞʝʨʝ Telegram. ʇʦʣʴʟʦ-

ʚʘʪʝʣʴ ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʙʱʝʥʠʝ, ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʥʘ ʩʝʨʚʝʨ ʪʝʣʝʛʨʘʤʤʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʦʪʘ ʠ ʩʝʨʚʝʨʘ: Webhook ʠ Long 

polling. ʊʝʭʥʦʣʦʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Webhook ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʙʦʪ ʙʫʜʝʪ ʨʘ-

ʙʦʪʘʪʴ ʧʦʩʪʦʷʥʥʦ ʠ Telegram ʙʫʜʝʪ ʩʘʤ ʦʪʧʨʘʚʣʷʪʴ ʝʤʫ ʦʙʥʦʚʣʝʥʠʷ, ʥʘ ʢʦʪʦ-

ʨʳʝ ʙʦʪ ʜʦʣʞʝʥ ʙʫʜʝʪ ʦʪʚʝʪʠʪʴ, ʘ Long Polling ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʪ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʧʨʘʰʠʚʘʝʪ ʫ Telegram`ʘ ʦʙ ʦʙʥʦʚʣʝʥʠʷʭ ʠ, ʝʩʣʠ ʦʙʥʦʚʣʝʥʠʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʝʩʪʴ, ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʚʝʪ. ɼʣʷ ʧʦʩʪʦʷʥʥʦʡ ʨʘ-

ʙʦʪʳ ʙʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ 

Webhook. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʙʦʪʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Webhookôʘ ʥʝʦʙʭʦʜʠʤ 
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http-ʩʝʨʚʝʨ, ʜʦʤʝʥʥʦʝ ʠʤʷ, ñʙʝʣʳʡò ip-ʘʜʨʝʩ, ʯʪʦ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʩʪʦʷʥ-

ʥʫʶ ʨʘʙʦʪʫ ʙʦʪʘ ʠ ʝʛʦ ʦʪʚʝʪʳ ʥʘ ʩʦʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʦ-

ʪʦʤ ʚ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʣʷ ʵʪʦʛʦ 

ʤʦʜʫʣʠ. ʄʦʜʫʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʜ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝ-

ʣʸʥʥʳʭ ʟʘʜʘʯ, ʥʦ ʜʣʷ ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʵʪʠ 

ʧʨʦʛʨʘʤʤʳ ʩʦʟʜʘʶʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʤʦʜʫʣʴ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʳʟʚʘʪʴ, ʧʨʦʧʠ-

ʩʘʚ ʝʛʦ ʥʘʟʚʘʥʠʝ ʚ ʥʘʯʘʣʝ ʧʨʦʛʨʘʤʤʳ. ɺ Python ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʪʠʧʦʚ ʜʘʥʥʳʭ, 

ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ. ɽʩʪʴ ʪʠʧʳ ʜʘʥʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʭʨʘʥʠʪʴ ʚ ʥʠʭ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ. ʊʘʢʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ 

ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʙʦʪʝ. ɼʠʥʘʤʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷ-

ʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. ɿʘʜʘʯʘ ʧʨʦ-

ʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʪʦʢ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ɸɿʉ, ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʟʘʧʨʘʚʢʠ ʫʜʦʙʥʝʝ ʠ ʙʳʩʪʨʝʝ. ʅʘʰ ʤʘʢʝʪ 

ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʠ Long Polling. 

ʀʩʩʣʝʜʫʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʦʯʝʨʝʜʷʭ, 

ʙʳʣʦ ʚʳʷʩʥʝʥʦ ʥʘʤʠ, ʯʪʦ ʚ ʄʦʩʢʚʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʣʝʛʨʘʤ-ʙʦʪ ʜʣʷ ʟʘʧʠʩʠ ʢ 

ʚʨʘʯʫ ʦʥʣʘʡʥ. ʏʪʦʙʳ ʟʘʧʠʩʘʪʴʩʷ ʢ ʚʨʘʯʫ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʙʦʪʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʧʨʘʚʠʪʴ ʥʦʤʝʨ ʧʦʣʠʩʘ, ʜʘʪʫ ʨʦʞʜʝʥʠʷ. ʊʘʢʞʝ ʚ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʦʙʫ-

ʯʝʥʠʝ ʜʘʥʥʦʛʦ ʙʦʪʘ ʦʙʱʝʥʠʶ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʨʘʯʘ ʠ ʥʘʟʥʘʯʝ-

ʥʠʶ ʫʜʦʙʥʦʡ ʜʘʪʳ.  

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʦʪʘ ʥʘʤ ʧʦʥʘʜʦʙʠʪʴʩʷ ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

PyCharm. ɺ ʥʝʡ ʙʫʜʝʪ ʥʘʧʠʩʘʥ ʢʦʜ ʥʘ ʷʟʳʢʝ Python ʜʣʷ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʘ. ɼʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʙʦʪʘ ʚ ʪʝʣʝʛʨʘʤʤʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʙʦʪ BotFather.  

ɿʘʜʘʯʫ ʨʝʛʫʣʠʨʦʚʢʠ ʧʦʪʦʢʘ ʤʘʰʠʥ ʥʘ ɸɿʉ ʟʘʢʘʟʯʠʢ ʧʨʝʜʣʦʞʠʣ ʨʝʰʠʪʴ 

ʩ ʧʦʤʦʱʴʶ ʙʦʪʘ ʚ ʤʝʩʩʝʥʜʞʝʨʝ Telegram. ɿʘʢʘʟʯʠʢ ʧʨʝʜʣʦʞʠʣ ʧʨʠʤʝʨʥʳʡ ʘʣ-

ʛʦʨʠʪʤ ʨʘʙʦʪʳ ʙʦʪʘ: ʙʦʪ ʩʦʦʙʱʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʯʝʨʝʜʠ ʠ ʧʨʠʤʝʨʥʦʤ ʚʨʝ-

ʤʝʥʠ ʦʞʠʜʘʥʠʷ ʥʘ ɸɿʉ, ʘ ʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʩʘʤ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʟʘʧʨʘʚʢʝ. 

ʅʦ ʘʣʛʦʨʠʪʤ ʩʪʦʠʪ ʜʦʧʦʣʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʰʘʛʘʤʠ. ɺ ʠʪʦʛʝ ʧʨʦʮʝʩʩ ʚʳ-

ʛʣʷʜʠʪ ʪʘʢ: ʙʦʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʚʝʨʷʝʪ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʧʠʰʫʱʠʡ ʝʤʫ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʚ ʩʧʠʩʢʝ ʪʝʭ, ʢʦʤʫ ʨʘʟʨʝʰʝʥʦ ʝʤʫ ʧʠʩʘʪʴ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʌʀʆ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʠʭ 

ʪʘʙʝʣʴʥʳʤ ʥʦʤʝʨʦʤ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʊʘʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʙʫʜʝʪ ʫʩʣʦʚʥʦʡ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʙʦʪʘ ʚ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʷʭ. ʂʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʟʥʘʝʪ ʥʘʠʟʫʩʪʴ ʩʚʦʡ ʪʘʙʝʣʴʥʳʡ ʥʦʤʝʨ, ʧʦʵʪʦʤʫ ʩʠʩʪʝʤʘ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʫʜʦʙʥʦʡ, ʝʩʣʠ ʩʥʘʯʘʣʘ ʟʘʧʨʘʰʠʚʘʪʴ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʛʦ 

ʌʀʆ, ʧʨʦʚʝʨʷʪʴ, ʝʩʪʴ ʣʠ ʵʪʦʪ ʌʀʆ ʚ ʩʧʠʩʢʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʟʘʪʝʤ ʟʘʧʨʘʰʠʚʘʪʴ 

ʪʘʙʝʣʴʥʳʡ ʥʦʤʝʨ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝ-

ʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʜʝʡʩʪʚʠʡ:  

¶ ʇʨʦʩʤʦʪʨ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ɸɿʉ (ʦʯʝʨʝʜʴ, ʧʨʠʤʝʨʥʦʝ ʚʨʝʤʷ 
ʦʞʠʜʘʥʠʷ)  

¶ ɿʘʧʠʩʘʪʴʩʷ ʚ ʦʯʝʨʝʜʴ / ʫʞʝ ʟʘʧʨʘʚʣʷʶʩʴ (ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʧʦʤʦʱʴʶ 
ʢʥʦʧʢʠ ʩʦʦʙʱʘʝʪ ʦ ʩʚʦʸʤ ʥʘʣʠʯʠʠ ʚ ʦʯʝʨʝʜʠ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ɸɿʉ, ʦʙ-

ʥʦʚʣʷʷ ʠʥʬʦʨʤʘʮʠʶ)  
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¶ ʉʦʦʙʱʠʪʴ ʦʙ ʦʢʦʥʯʘʥʠʠ ʟʘʧʨʘʚʢʠ  

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ɸɿʉ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʥ ʚ ʦʯʝʨʝʜʠ, ʘ ʪʘʢʞʝ ʢʦʣʦʥʢʫ (ʩʪʦʡʢʫ) ʥʘ ʵʪʦʡ ɸɿʉ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

ʦʙ ʦʢʦʥʯʘʥʠʠ ʟʘʧʨʘʚʢʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʣʦʥʢʝ, ʥʘ ʢʦʪʦʨʦʡ ʟʘʧʨʘʚʣʷʣʩʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ, ʦʙʥʦʚʣʷʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʰʠʙʦʯʥʦʝ ʥʘʞʘʪʠʝ ʥʘ 

ʢʥʦʧʢʫ ʦ ʟʘʧʠʩʠ ʠ ʥʘ ʢʥʦʧʢʫ ʦʙ ʦʢʦʥʯʘʥʠʠ ʟʘʧʨʘʚʢʠ. ɸʣʛʦʨʠʪʤ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʙʦʪʫ ʙʦʪʘ ʩ ʤʥʦʞʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʪʦʤ, ʥʘ ʢʘʢʠʭ ɸɿʉ ʠ ʢʦʣʦʥʢʘʭ ʥʘʭʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʥʘʭʦʜʷʪʩʷ ʣʠ ʦʥʠ ʥʘ 

ʥʠʭ ʚʦʦʙʱʝ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʧʨʦʱʝ ʚʩʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʦʪʩʯʠʪʳʚʘʷ ʵʪʘʧʳ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʫ ʟʘʜʘʯʫ ʤʦʞʝʪ ʨʝʰʠʪʴ ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥ-

ʥʳʭ ʚ ʷʟʳʢʝ Python, ʢʘʢ ʩʣʦʚʘʨʴ (dict). ʉʣʦʚʘʨʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝ-

ʩʢʠʡ ʪʠʧ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʝʛʦ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ. ʉʣʦʚʘʨʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧ 

ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʝʩʪʴ ʢʣʶʯʠ ʠ ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʣʶʯʘʤ. ʊʘʢ ʞʝ 

ʥʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʢʘʢ ʩʧʠʩʦʢ. ʉʧʠʩʦʢ ʷʚʣʷʝʪʩʷ ʜʠʥʘ-

ʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʟʥʘʯʝʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʯʠʩʣʝʥ-

ʥʳʤ ʠʥʜʝʢʩʘʤ. ʅʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʪʨʠ ʩʣʦʚʘʨʷ: ʤʦʥʠʪʦʨʠʥʛ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ɸɿʉ (ʢʣʶʯʠ ï ʥʦʤʝʨʘ ɸɿʉ, ʟʥʘʯʝʥʠʷ ï ʩʧʠʩʦʢ ʩ ʦʯʝʨʝʜʷʤʠ ʥʘ ʢʦʣʦʥʢʘʭ), ʤʦ-

ʥʠʪʦʨʠʥʛ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ (ʢʣʶʯʠ ï id ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ Telegram, 

ʟʥʘʯʝʥʠʷ ï ʥʦʤʝʨ ɸɿʉ ʠ ʥʦʤʝʨ ʢʦʣʦʥʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʩʪʦʠʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ 

ʧʫʩʪʘʷ ʩʪʨʦʢʘ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʟʘʧʨʘʚʣʷʝʪʩʷ), ʤʦʥʠʪʦʨʠʥʛ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ ʧʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ (ʢʣʶʯʠ ï id ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʪʝʣʝʛʨʘʤʤʝ, ʟʥʘʯʝʥʠʷ ï ʵʪʘʧ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʰʸʣ ʧʦʣʴʟʦʚʘʪʝʣʴ). ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʚ 

Python ʥʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʤʦʜʫʣʴ Pandas. ʕʪʦʪ ʤʦʜʫʣʴ ʧʦʟʚʦʣʠʪ ʥʘʤ ʠʤʧʦʨʪʠ-

ʨʦʚʘʪʴ ʜʘʥʥʳʝ ʬʦʨʤʘʪʘ *csv, *xlsx. ʇʨʠ ʠʤʧʦʨʪʠʨʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʧʨʦ-

ʛʨʘʤʤʝ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʦʩʦʙʳʡ ʪʠʧ ʜʘʥʥʳʭ ï DataFrame, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʪʘʙʣʠʮʫ. ɺ ʥʸʤ ʤʳ ʤʦʞʝʤ ʦʙʨʘʱʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʢʦʣʦʥʢʘʤ, ʥʦ ʠ 

ʢ ʢʦʥʢʨʝʪʥʳʤ ʷʯʝʡʢʘʤ, ʤʳ ʤʦʞʝʤ ʬʠʣʴʪʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʧʦ 

ʜʘʥʥʳʤ. ʇʨʠ ʧʦʤʦʱʠ Pandas ʤʳ ʩʯʠʪʳʚʘʝʤ ʙʘʟʫ ʜʘʥʥʳʭ ʧʦ ʩʦʪʨʫʜʥʠʢʘʤ. ʋ 

ʥʘʩ ʝʩʪʴ ʜʚʝ ʢʦʣʦʥʢʠ: Name ʠ ID. ɺ ʢʦʣʦʥʢʝ Name ʩʦʜʝʨʞʠʪʩʷ ʌʀʆ ʩʦʪʨʫʜ-

ʥʠʢʘ, ʚʩʝ ʟʥʘʯʝʥʠʷ ʫʥʠʢʘʣʴʥʳ, ʘ ʚ ʢʦʣʦʥʢʝ ID ʩʦʜʝʨʞʠʪʩʷ ʪʘʙʝʣʴʥʳʡ ʥʦʤʝʨ 

ʩʦʪʨʫʜʥʠʢʘ, ʛʜʝ ʪʦʞʝ ʚʩʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ. ʇʨʠ ʟʘʧʫʩʢʝ ʙʦʪʘ 

(ʪ.ʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʅʘʯʘʪʴè), ʙʦʪ ʧʨʦʩʠʪ ʚʚʝʩʪʠ ʌʀʆ. ʇʦʩʣʝ ʦʪ-

ʧʨʘʚʢʠ ʌʀʆ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʝʛʦ id ʚʥʦʩʠʪʩʷ ʚ ʩʣʦʚʘʨʴ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʶ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 1, ʪ.ʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʰʸʣ 

ʧʝʨʚʳʡ ʵʪʘʧ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘʣʠʯʠʝ ʌʀʆ ʚ ʩʧʠʩʢʝ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʜʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘʣʠʯʠʝ ʚʚʝʜʸʥʥʦʛʦ ʌʀʆ ʚ ʢʦʣʦʥʢʝ Name ʙʘʟʳ 

ʜʘʥʥʳʭ. ʇʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʛʦ ʌʀʆ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʝʭʦʜʠʪ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ï ʧʨʦʚʝʨʢʘ ʪʘʙʝʣʴʥʦʛʦ ʥʦʤʝʨʘ, ʚʚʝʜʸʥʥʦʝ ʠʤ ʌʀʆ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʦʪʜʝʣʴʥʫʶ 

ʧʝʨʝʤʝʥʥʫʶ, ʠ ʚ ʩʣʦʚʘʨʝ ʧʦ ʢʣʶʯʫ ʝʛʦ id ʚ Telegram ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʷ 

2, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʦʛʦ ʌʀʆ ʚ ʩʧʠʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʩʪʘʸʪʩʷ ʥʘ ʰʘʛʝ ʧʨʦ-

ʚʝʨʢʠ ʌʀʆ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʪʘʙʝʣʴʥʦʛʦ ʥʦʤʝʨʘ ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʬʫʥʢʮʠʠ ʤʦ-

ʜʫʣʷ Pandas ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʪʘʙʣʠʮʳ. ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʧʨʦ-
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ʚʝʨʢʠ ʌʀʆ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʩʚʦʡ ʪʘʙʝʣʴʥʳʡ ʥʦʤʝʨ, ʪʝʧʝʨʴ ʧʨʦʛʨʘʤʤʘ ʦʙ-

ʨʘʱʘʝʪʩʷ ʢ ʪʘʙʣʠʮʝ ʩ ʟʘʧʨʦʩʦʤ ʦʪʦʙʨʘʪʴ ʪʘʢʠʝ ʩʪʨʦʯʢʠ, ʌʀʆ ʢʦʪʦʨʳʭ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʚʚʝʜʸʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʌʀʆ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʟʥʘʯʝʥʠʷ ʚ ʢʦʣʦʥʢʝ 

Name ʫʥʠʢʘʣʴʥʳ, ʪʦ ʩʪʨʦʯʢʘ ʙʫʜʝʪ ʦʜʥʘ. ʇʦʩʣʝ ʩʦʨʪʠʨʦʚʢʠ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘ 

ʩʨʘʚʥʠʚʘʝʪ ʪʘʙʝʣʴʥʳʡ ʥʦʤʝʨ, ʚʚʝʜʸʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʩ ʪʝʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨ-

ʞʠʪʩʷ ʚ ʩʪʨʦʯʢʝ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ. ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʥʦʤʝʨʘ ʚ ʩʣʦʚʘʨʝ ʰʘʛ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘ 1, ʯʪʦ ʚʦʟʚʨʘʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʧʨʦʚʝʨʢʫ 

ʌʀʆ, ʘ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʰʘʛ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘ 3, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʰʸʣ ʧʦʣʥʦʩʪʴʶ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʪʝʧʝʨʴ ʝʤʫ ʜʦ-

ʩʪʫʧʥʘ ʨʘʙʦʪʘ ʩ ʙʦʪʦʤ. ʇʦʩʣʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ, ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʳʙʦʨ ʠʟ ʢʥʦʧʦʢ. ʈʘʩʩʤʦʪʨʠʤ ʜʝʡʩʪʚʠʝ ʧʨʦʩʤʦʪʨʘ ʘʢʪʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ɸɿʉ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʚʦʜʠʪʩʷ ʚʳ-

ʙʦʨ ʢʥʦʧʦʢ ʩ ʥʦʤʝʨʘʤʠ ɸɿʉ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʥʳʡ ʧʣʘʥ ʤʝʩʪʥʦʩʪʠ, ʯʪʦʙʳ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ʙʳʣʦ ʫʜʦʙʥʝʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩ ʥʦʤʝʨʦʤ 

ɸɿʉ ʙʦʪʫ ʧʨʠʭʦʜʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʦʪ ʠʩʧʦʣʴʟʫʝʪ ʢʘʢ 

ʢʣʶʯ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʩʣʦʚʘʨʶ, ʩʦʜʝʨʞʘʱʝʤʫ ʠʥʬʦʨʤʘʮʠʶ ʧʨʦ ɸɿʉ. ɹʦʪ ʦʪ-

ʧʨʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʦ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʣʦʚʘʨʝ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤʫ ʢʣʶʯʫ: ʦʯʝʨʝʜʴ ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʧʨʘʚʢʠ, ʫʤʥʦʞʝʥʥʦʝ ʥʘ ʦʯʝʨʝʜʴ 

ʚ ʤʠʥʫʪʘʭ, ʜʣʷ ʢʘʞʜʦʡ ʢʦʣʦʥʢʠ ʥʘ ɸɿʉ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦ ʥʘʭʦʞʜʝʥʠʠ 

ʚ ʦʯʝʨʝʜʠ ʥʘ ɸɿʉ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʘʢ ʞʝ ʧʦʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʠʟ ʥʦʤʝʨʦʚ 

ɸɿʉ, ʠ ʦʥ ʚʳʙʠʨʘʝʪ ʪʫ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʥʘʞʠʤʘʝʪ ʥʘ ʥʦ-

ʤʝʨ ɸɿʉ, ʘ ʚ ʩʣʦʚʘʨʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʥʘʯʝʥʠʶ ʧʦ ʢʣʶʯʫ id ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ-

ʩʚʘʠʚʘʝʪʩʷ ʥʦʤʝʨ ɸɿʉ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʚʦʜʷʪʩʷ ʢʥʦʧʢʠ ʩ ʢʦʣʦʥ-

ʢʘʤʠ ʥʘ ɸɿʉ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʪʫ, ʥʘ ʢʦʪʦʨʦʡ ʦʥ ʥʘʭʦʜʠʪʩʷ. ɺ ʵʪʦʪ 

ʤʦʤʝʥʪ ʟʥʘʯʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʘʥʥʦʡ ʢʦʣʦʥʢʝ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚ ʩʣʦ-

ʚʘʨʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʟʥʘʯʝʥʠʶ ʧʨʠʙʘʚʣʷʝʪʩʷ ʫʢʘʟʘʪʝʣʴ ʢʦʣʦʥʢʠ. ʊʘʢʞʝ ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʦ, ʯʪʦ ʙʦʪ ʥʝ ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʘʪʴʩʷ ʥʘ ʜʨʫʛʫʶ ʢʦʣʦʥʢʫ, ʝʩʣʠ ʫʞʝ ʝʩʪʴ 

ʟʘʧʠʩʴ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʧʨʦʚʝʨʷʝʪ ʟʥʘʯʝʥʠʝ ʚ ʩʣʦʚʘʨʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʤʦʪʨʠʪ, 

ʝʩʪʴ ʣʠ ʪʘʤ ʫʢʘʟʘʪʝʣʴ ʢʦʣʦʥʢʠ ʥʘ ɸɿʉ. ʊʝʧʝʨʴ ʦʧʠʰʝʤ ʨʘʙʦʪʫ ʢʥʦʧʢʠ ʦʙ ʦʢʦʥ-

ʯʘʥʠʠ ʟʘʧʨʘʚʢʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʧʨʦʚʝʨʷʝʪʩʷ ʩʥʘʯʘʣʘ ʪʦ, ʚʳʙʨʘʥʘ 

ʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʣʦʥʢʘ ʠʣʠ ɸɿʉ. ɽʩʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʟʥʘʯʝʥʠʠ ʚ ʩʣʦ-

ʚʘʨʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʝʩʪʴ ʪʦʣʴʢʦ ʥʦʤʝʨ ɸɿʉ ʠʣʠ ʥʝʪ ʠ ʝʛʦ, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʢʥʦʧʢʘ ʙʳʣʘ ʥʘʞʘʪʘ ʦʰʠʙʦʯʥʦ, ʠ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝ 

ʥʫʞʥʦ. ɽʩʣʠ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʟʘʧʨʘʚʣʷʣʩʷ, ʪʦ ʪʦʛʜʘ ʟʥʘʯʝʥʠʝ 

ʦʯʝʨʝʜʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʦʣʦʥʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ɸɿʉ ʦʙʥʦʚʣʷʝʪʩʷ, ʘ 

ʟʥʘʯʝʥʠʝ ʚ ʩʣʦʚʘʨʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʥʫʣʷʝʪʩʷ. ʊʝʧʝʨʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʩʥʦʚʘ ʧʨʦʠʟʚʝʩʪʠ ʟʘʧʠʩʴ ʥʘ ɸɿʉ. ɺʘʞʥʦ, ʯʪʦ ʤʘʢʝʪ ʨʘʙʦʪʘʝʪ ʥʘ ʚʳʤʳʰʣʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʟʘʤʝʥʷʶʪ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ 

ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦʪʦʤʫ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʪʘʢʞʝ ʫʩʣʦʚʥʳʡ ʧʣʘʥ ʤʝʩʪʥʦ-

ʩʪʠ, ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪʩʷ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ɸɿʉ.  

ɿʘʢʣʶʯʝʥʠʝ ʠ ʚʳʚʦʜʳ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʪʦʠʪ ʦʪʚʝʪʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʥʳʡ ʧʨʦʪʦʪʠʧ ʙʦʪʘ ʚʧʦʣʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʦʞʠʜʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ, ʦʜʥʘʢʦ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʙʦʪʘ 
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ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʙʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʣʝʛʨʘʤʤ-ʙʦʪʫ ʦʪʩʣʝʞʠʚʘʪʴ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʛʝʦʣʦʢʘʮʠʠ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʨʘʙʦʪʫ ʩ ʙʦ-

ʪʦʤ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʟʘ ʩʯʸʪ ʩʦʦʙʱʝʥʠʷ ʚʦʜʠʪʝʣʶ ʙʣʠʞʘʡʰʝʡ ʜʣʷ ʥʝʛʦ ɸɿʉ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʜʘʥʥʳʭ ʦʙ ʦʯʝʨʝʜʠ. ʄʘʢʝʪ ʙʦʪʘ ʨʘʙʦʪʘʝʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ Long 

Polling ʠ ʢʦʛʜʘ ʟʘʧʫʱʝʥ ʝʛʦ ʢʦʜ ʚ PyCharm, ʦʜʥʘʢʦ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤ Webhook ʠ ʧʦʩʪʦʷʥʥʘʷ ʨʘʙʦʪʘ ʙʦʪʘ.  
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ʤʠʥʫʪè - . ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʩʪʘʪʴʝ.: https://habr.com/ru/post/442800/ 

2. mos.ru [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʥʦʚʦʩʪʥʦʡ ʚʝʙ-ʩʘʡʪ - . ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ 

ʩʘʡʪʫ.: https://www.mos.ru - . ï çʇʝʨʚʳʡ ʛʦʨʦʜʩʢʦʡ ʪʝʣʝʛʨʘʤ-ʙʦʪ 

ʧʦʤʦʞʝʪ ʟʘʧʠʩʘʪʴʩʷ ʥʘ ʧʨʠʸʤ ʢ ʚʨʘʯʫè - . ï ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʥʦʚʦʩʪʠ.: 

https://www.mos.ru/news/item/28021073/ 

3. ʍʘʙʨ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʥʦʚʦʩʪʥʦʡ ʚʝʙ-ʩʘʡʪ ʠ ʞʫʨʥʘʣ - . ï ʨʝʞʠʤ 

ʜʦʩʪʫʧʘ ʢ ʩʘʡʪʫ.: https://habr.com/ru/all/ - . ï çʉʦʟʜʘʥʠʝ ʢʥʦʧʦʢ ʜʣʷ 

ʪʝʣʝʛʨʘʤʤ ʙʦʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ pyTelegramBotAPIè - . ï 

ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʩʪʘʪʴʝ.: https://habr.com/ru/sandbox/163347/  

ʂʆɼ ʇʈʆɻʈɸʄʄʓ ʀ ʉʂʈʀʅʐʆʊʓ ʈɸɹʆʊʓ ɹʆʊɸ  

ʉʩʳʣʢʘ ʥʘ google-ʜʠʩʢ: 

https://drive.google.com/drive/folders/148mR2Z2bf0xZ_YHFTiSI7pMl2Fi9aIjq?u

sp=sharing 

 

ɹʆʊ ɼʃʗ ʆʎɽʅʂʀ ʀ ʇʆʀʉʂɸ ʀɻʈ  

ɹʘʡʜʘʣʠ ʄʠʭʘʠʣ ʉʝʨʛʝʝʚʠʯ 

ʄɸʆʋ ʐʢʦʣʘ çʇʝʨʩʧʝʢʪʠʚʘè, 8 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʆʩʠʥʮʝʚ ɸʨʪʝʤ ɺʠʢʪʦʨʦʚʠʯ, ʧ.ʜ.ʦ. ɸʅʆ ɼʆ ʊʝʭʥʦʧʘʨʢ 

"ʂʚʘʥʪʦʨʠʫʤ". 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʙʦʪʘ ʙʦʪʘ ʩʦʩʪʦʠʪ ʚ ʦʮʝʥʠʚʘʥʠʠ ʠʛʨʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣ ʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ ʪʦʧ ʧʦʧʫʣʷʨʥʳʭ ʠʛʨ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʛʨʘ, ʙʦʪ, ʦʮʝʥʢʘ, ʢʦʤʤʝʥʪʘʨʠʡ, ʪʦʧ.  

ɺʚʝʜʝʥʠʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʣʶʜʠ ʧʨʦʡʜʷ ʠʛʨʫ [3], ʭʦʪʷʪ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʦʮʝʥʢʫ ʠʛʨʳ ʠ ʚ ʜʘʥʥʦʤ ʙʦʪʝ 

ʦʥʠ ʤʦʛʫʪ ʵʪʦ ʦʩʫʱʝʩʪʚʠʪʴ ʠ ʦʩʪʘʚʠʪʴ ʦʮʝʥʢʫ ʜʣʷ ʧʦʥʨʘʚʠʚʰʝʡʩʷ ʠʤ ʠʛʨʝ, ʠ 

ʪʘʢʞʝ ʝʩʣʠ ʢʪʦ-ʪʦ ʠʱʝʪ ʠʛʨʫ ʯʪʦʙʳ ʧʨʦʡʪʠ ʝʸ ʠ ʥʝ ʤʦʞʝʪ ʧʦʥʷʪʴ ʧʦ ʤʥʝʥʠʶ 

ʜʨʫʛʠʭ ʣʶʜʝʡ ʠʥʪʝʨʝʩʥʘ ʣʠ ʦʥʘ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʩʪʘʚʠʪʴ ʦʪʟʳʚ ʥʘ 

ʠʛʨʫ, ʥʘʧʨʠʤʝʨ, ʥʘ ʪʦʤ ʧʨʠʣʦʞʝʥʠʠ ʛʜʝ ʚʳ ʝʸ ʩʢʘʯʘʣʠ, ʥʦ ʤʥʦʛʠʤ ʣʶʜʷʤ ʙʫʜʝʪ 

ʥʘʤʥʦʛʦ ʠʥʪʝʨʝʩʥʝʝ ʧʦʩʤʦʪʨʝʪʴ ʦʪʟʳʚʳ ʨʝʘʣʴʥʳʭ ʣʶʜʝʡ, ʘ ʥʝ ʥʘʢʨʫʯʝʥʥʳʭ 

ʦʪʟʳʚʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʩʪʦ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʨʫ ʠʜʝʠ ʧʨʦʜʚʠʥʫʪʴ ʩʚʦʶ ʠʛʨʫ ʚ ʪʦʧ 

https://habr.com/ru/all/
https://habr.com/ru/post/442800/
https://www.mos.ru/
https://www.mos.ru/news/item/28021073/
https://habr.com/ru/all/
https://habr.com/ru/sandbox/163347/
https://drive.google.com/drive/folders/148mR2Z2bf0xZ_YHFTiSI7pMl2Fi9aIjq?usp=sharing
https://drive.google.com/drive/folders/148mR2Z2bf0xZ_YHFTiSI7pMl2Fi9aIjq?usp=sharing
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ʠʟ ʠʛʨ ʠ ʟʘʨʘʙʦʪʘʪʴ ʥʘ ʵʪʦʡ ʠʛʨʝ ʧʦʙʦʣʴʰʝ ʜʝʥʝʛ, ʘ ʟʜʝʩʴ ʤʥʝ ʥʝ ʥʫʞʥʦ ʥʘʢʨʫ-

ʯʠʚʘʪʴ ʭʦʨʦʰʠʝ ʦʪʟʳʚʳ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ ʠʛʨʫ, ʚʝʜʴ ʤʥʝ ʙʝʟ ʨʘʟʥʠʮʳ ʙʫʜʝʪ ʣʠ 

ʵʪʘ ʠʛʨʘ ʚ ʪʦʧʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʭʦʜʝ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣ ʩʦʟʜʘʥ ʙʦʪ ʜʣʷ 

ʦʮʝʥʢʠ ʠʛʨʳ. ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʙʦʪʘ ʷʚʣʷʶʪʩʷ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʚ ʢʦʤ-

ʧʴʶʪʝʨʥʳʝ ʠʛʨʳ. ʅʦʚʠʟʥʦʡ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʥʝʝ ʚ 

ʙʦʪʘʭ ʥʝ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʬʫʥʢʮʠʦʥʘʣʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʩʪʘʪʠʩʪʠʢʠ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʣʫʯʰʠʭ ʠʛʨ, ʚʭʦʜʷʱʠʭ ʚ ʩʧʠʩʦʢ ʣʫʯʰʠʭ. ʈʘʟʨʘʙʦʪʘʥ ʯʘʪ ʙʦʪ 

ʥʘ ʷʟʳʢʝ python ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʫʯʰʠʭ ʠʛʨ ʧʦ ʦʮʝʥʢʘʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʜʫʣʴ ʥʘ python telebot [1].  

ʍʦʜ ʨʘʙʦʪʳ ʙʦʪʘ: 

1. ʇʦʣʴʟʦʚʘʪʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʙʦʪʫ.  

2. ʂʘʢ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʭʦʜʠʪ ʚ ʙʦʪʘ, ʙʦʪ ʧʨʦʚʝʨʷʝʪ ʥʘʣʠʯʠʝ ʥʦʚʳʭ 

ʠʛʨ ʠ ʝʩʣʠ ʦʥʠ ʝʩʪʴ ʪʦ ʜʦʙʘʚʣʷʝʪ ʠʭ ʚ ʩʚʦʶ ʙʘʟʫ (ʠʟʥʘʯʘʣʴʥʦ ʚ ʙʘʟʝ ʚʩʝ 

ʪʦʧ ʠʛʨʳ ʥʘ ʇʂ ʥʘʯʠʥʘʷ ʩ 2010 ʧʦ ʥ. ʚ.). 

3. ʏʘʪ ʙʦʪ ʚʳʜʘʸʪ ʚʦʧʨʦʩ: "ʅʘ ʢʘʢʫʶ ʠʛʨʫ ʚʳ ʙʳ ʭʦʪʝʣʠ ʦʩʪʘʚʠʪʴ ʦʪʟʳʚ?: 

4. ɼʘʣʝʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʥʘʟʚʘʥʠʝ ʠʛʨʳ ʠ ʝʸ ʞʘʥʨ. 

5. ɹʦʪ ʚ ʩʚʷʟʠ ʩ ʞʘʥʨʦʤ ʚʳʜʘʸʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʧʠʩʦʢ ʦʮʝʥʠʚʘʥʠʷ. ɺ ʞʘʥʨʝ 
çʠʛʨʘ-ʠʩʢʫʩʩʪʚʦè ʛʝʡʤʧʣʝʡ ʜʦʣʞʝʥ ʟʘʥʠʤʘʪʴ 10%, ʛʨʘʬʠʯʝʩʢʘʷ ʩʦʩʪʘʚ-

ʣʷʶʱʘʷ 30%, ʩʮʝʥʘʨʠʡ 25%, ʨʝʞʠʩʩʫʨʘ 20%, ʟʚʫʢ ʠ ʦʟʚʫʯʠʚʘʥʠʝ 15%.;  

6. ʀʛʨʳ-ɸʪʪʨʘʢʮʠʦʥʳ ɻʝʡʤʧʣʝʡ ʟʘʥʠʤʘʝʪ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ 

50%, ʘʜʜʠʢʪʠʚʥʦʩʪʴ ʚ 15%, ʩʪʠʣʠʟʦʚʘʥʥʦʩʪʴ ʚ 20% ʠ ʨʝʠʛʨʘʙʝʣʴʥʦʩʪʴ ʚ 

15%. 

7. ɼʣʷ ʧʨʠʤʝʨʘ: ʀʛʨʦʚʦʡ ʧʨʦʮʝʩʩ (ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʭʘʥʠʢʠ ʠ ʫʜʦʙʩʪʚʦ 
ʧʦʣʴʟʦʚʘʥʠʷ): 9 ʠʟ 10 (9*50/10) = 45 

8. ɸʜʜʠʢʪʠʚʥʦʩʪʴ: 7 ʠʟ 10 (7*15/10) = 10,5 

9. ʉʪʠʣʠʟʦʚʘʥʥʦʩʪʴ: 10 ʠʟ 10 (10*20/10) = 20 

10. ʈʝʠʛʨʘʙʝʣʴʥʦʩʪʴ: 6 ʠʟ 10 (6*15/10) = 9 

11. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʛʨʘ ʥʘʙʠʨʘʝʪ 84,5 ʙʘʣʣʘ ʠʟ 100 ʧʦʩʣʝ ʚʩʝʭ ʤʘʥʠʧʫʣʷʮʠʡ 
ʙʦʪ ʚʳʜʘʸʪ ʠʪʦʛʠ ʝʛʦ ʦʧʨʦʩʘ ʩʨʝʜʥʷʷ ʦʮʝʥʢʘ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ (ʧʦ ʩʦʚʤʝ-

ʩʪʠʪʝʣʴʩʪʚʫ ʵʪʦ ʷʚʣʷʝʪʩʷ ʠ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʦʡ ʠʛʨʳ). ɺ ʢʦʥʮʝ ʙʦʪ ʚʳʜʘʸʪ 

ʦʙʱʠʡ ʠʪʦʛ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʨʘʥʝʝ ʪʝʧʝʨʴ ʩ ʫʯʸʪʦʤ ʦʮʝʥʦʢ ʜʘʥʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʢʦʥʮʝ ʙʦʪ ʚʳʜʘʸʪ ʦʙʱʠʡ ʠʪʦʛ ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʨʘʥʝʝ ʪʝʧʝʨʴ ʩ ʫʯʸʪʦʤ 

ʦʮʝʥʦʢ ʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʞʝ ʝʩʪʴ ʬʫʥʢʮʠʷ ʛʜʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ 

ʩʣʦʚʦ ʪʦʧ ʠ ʚʚʦʜʠʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʙʦʪ ʚʳʜʘʸʪ ʝʤʫ ʥʘʧʨʠʤʝʨ ʟʘ ʧʦʩʣʝʜʥʠʡ 

ʤʝʩʷʮ ʚ ʪʦʧʝ ʪʘʢʠʝ ʪʦ ʪʘʢʠʝ ʪʦ ʠʛʨʳ. 

ɺʳʚʦʜʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʝʢʪʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʝʢʪ ʧʣʘ-

ʥʠʨʫʝʪʩʷ ʨʘʟʚʠʚʘʪʴ ʠ ʜʦʙʘʚʠʪʴ ʪʘʢʠʝ ʬʫʥʢʮʠʠ ʢʘʢ ʧʦʠʩʢ ʠʛʨ ʧʦ ʞʘʥʨʘʤ, ʧʦ 

ʘʥʘʣʦʛʘʤ, ʦʩʪʘʚʣʷʪʴ ʩʩʳʣʢʠ, ʥʘ ʠʛʨʳ, ʢʦʪʦʨʳʝ ʧʦʥʨʘʚʠʣʠʩʴ ʠ ʪʘʢ ʜʘʣʝʝ, ʠ ʵʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʤʘʩʰʪʘʙʥʦʤʫ ʙʦʪʫ ʧʦ ʦʮʝʥʠʚʘʥʠʶ, ʧʦʠʩʢʫ ʠ ʩʢʘʯʠʚʘʥʠʶ ʧʦʥʨʘ-

ʚʠʚʰʠʭʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʛʨ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʦʧʫʙʣʠʢʦʚʘʪʴ ʵʪʦʛʦ ʙʦʪʘ ʚ 

ʊʝʣʝʛʨʘʤʤʝ. 
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ʈʫʢʦʚʦʜʠʪʝʣʴ: ʈʝʫʪʦʚʘ ʅʘʜʝʞʜʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʥʘ ʢʘʢʠʝ 

ʢʨʠʪʝʨʠʠ ʩʤʦʪʨʠʪ ʧʦʢʫʧʘʪʝʣʴ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʜʫʢʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʨʘʙʦʪʳ 

ʧʦʤʦʛʫʪ ʣʶʜʷʤ ʚ ʜʘʣʴʥʝʡʰʠʤ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʫʧʘʢʦʚʦʢ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʕʪʘ ʨʘʙʦʪʘ ʙʫʜʝʪ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʘ, ʪ.ʢ. ʣʶʜʠ ʧʦʯʪʠ ʢʘʞ-

ʜʳʡ ʜʝʥʴ ʙʫʜʫʪ ʧʦʢʫʧʘʪʴ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʞʠʟʥʝʥʥʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ. 

ɼʣʷ ʙʫʜʫʱʝʛʦ ʩʦʟʜʘʥʠʷ ʫʧʘʢʦʚʢʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ 

ʚ ʚʠʜʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʢʨʠ-

ʪʝʨʠʠ ʚʣʠʷʶʪ ʥʘ ʥʘʰʝ ʚʦʩʧʨʠʷʪʠʝ ʜʠʟʘʡʥʘ ʧʨʦʜʫʢʪʦʚ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ 

ʜʣʷ ʦʧʨʦʩʘ ʙʳʣ ʚʢʫʩ, ʰʨʠʬʪ, ʮʚʝʪ, ʤʘʪʝʨʠʘʣ, ʢʦʤʧʦʟʠʮʠʷ ʥʘ ʫʧʘʢʦʚʢʝ. ʇʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ.  

ʈʝʟʫʣʴʪʘʪʳ:  

ʂʨʘʩʥʳʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʫʧʘʢʦʚʢʠ ʦʩʪʨʦʝ (80%) ʠʣʠ 

ʩʣʘʜʢʦʝ (15%). ʅʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʜʦʡʜʝʪ ʢ ʥʘʪʫʨʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ (22,5%). 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʘʩʥʳʡ ʮʚʝʪ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʝʡ (92,5%) ʠ 

ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʝʡ (40%), ʪʘʢ ʞʝ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʥʘʧʠʪʢʘʤʠ (ʥʘʧʨʠʤʝʨ, 

ʪʘʢʠʤʠ ʢʘʢ ʢʦʢʘ-ʢʦʣʘ, 25%). ʊʘʢ ʞʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʠʪʘʣʴʷʥʩʢʦʡ, ʨʫʩʩʢʦʡ, ʢʠ-

ʪʘʡʩʢʦʡ, ʢʦʨʝʡʩʢʦʡ ʢʫʭʥʷʤʠ. 

ʆʨʘʥʞʝʚʳʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʫʧʘʢʦʚʢʠ ʦʩʪʨʦʝ (37,5%), 

ʢʠʩʣʦʝ (27,5%) ʠʣʠ ʩʣʘʜʢʦʝ (25%). ʅʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʜʦʡʜʝʪ ʢ ʥʘʪʫʨʘʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ (22,5%). ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʘʥʞʝʚʳʡ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʬʨʫʢʪʦʚʦʡ ʠ 

ʦʚʦʱʥʦʡ (30%), ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʝʡ (35%), ʩ ʚʳʧʝʯʢʦʡ (55%), ʢʨʫʧʘʤʠ ʠ ʤʘ-

ʢʘʨʦʥʘʤʠ (37,5%). ʏʘʩʪʠʯʥʦ ʧʦʜʦʡʜʝʪ ʜʣʷ ʥʘʧʠʪʢʦʚ (25%). ɸʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʤʝʢʩʠʢʘʥʩʢʦʡ ʠ ʢʦʨʝʡʩʢʦʡ ʢʫʭʥʝʡ. 

ɾʝʣʪʳʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʜʫʢʮʠʠ ʢʠʩʣʦʝ (62,5%). 

ʇʦʜʦʡʜʝʪ ʜʣʷ ʬʨʫʢʪʦʚʦʡ (32,5%), ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ (27,5%), ʢʨʫʧ ʠ ʤʘ-

ʢʘʨʦʥ (75%), ʚʳʧʝʯʢʠ (70%), ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (47,5%), ʧʦʣʫʬʘʙʨʠʢʘʪ (15%). 

ʊʘʢ ʞʝ ʧʦʜʦʡʜʝʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʧʠʪʢʦʚ (25%). ʇʦʜʦʡʜʝʪ ʜʣʷ ʥʝʤʝʮʢʦʡ, 

ʢʘʟʘʭʩʢʦʡ ʠ ʠʥʜʠʡʩʢʦʡ ʢʫʭʥʠ. 

https://github.com/xditya/TeleBot
https://store.steampowered.com/?l=russian
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ɿʝʣʝʥʳʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʫʧʘʢʦʚʢʠ ʢʠʩʣʦʝ (60%) ʠʣʠ 

ʩʦʣʝʥʦʝ (25%). ʆʪʣʠʯʥʦ ʧʦʜʦʡʜʝʪ ʜʣʷ ʕʂʆ-ʧʨʦʜʫʢʮʠʠ (77,5%), ʬʠʪʥʝʩ-, 

ʦʚʦʱʥʦʡ ʠ ʬʨʫʢʪʦʚʦʡ (65%) ʧʨʦʜʫʢʮʠʠ. ʏʘʩʪʠʯʥʦ ʜʣʷ ʥʘʧʠʪʢʦʚ (ʪʘʨʭʫʥ, 25%) 

ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (17,5%). ɸʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʠʪʘʣʴʷʥʩʢʦʡ, ʰʚʝʜʩʢʦʡ ʢʫʭ-

ʥʝʡ. 

ɻʦʣʫʙʦʡ/ʩʠʥʠʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʜʫʢʮʠʠ ʩʦʣʝʥʦʝ 

(50%) ʠʣʠ ʩʣʘʜʢʦʝ (25%). ʅʝ ʧʦʜʦʡʜʝʪ ʝʩʣʠ ʧʨʦʜʫʢʮʠʷ ʥʘʪʫʨʘʣʴʥʘʷ (50%). ʇʦ-

ʜʦʡʜʝʪ ʢ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (30%), ʤʦʨʝʧʨʦʜʫʢʪʘʤ (75%), ʧʦʣʫʬʘʙʨʠʢʘʪʘʤ 

(15%) ʠ ʥʘʧʠʪʢʘʤ (60%). ʇʦʜʦʡʜʝʪ ʜʣʷ ʤʫʞʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʉ ʢʫʭʥʝʡ ʤʠʨʘ ʥʝ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ. 

ʌʠʦʣʝʪʦʚʳʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʫʧʘʢʦʚʢʠ ʩʣʘʜʢʦʝ 

(66,7%). ʅʝ ʧʦʜʦʡʜʝʪ ʢ ʥʘʪʫʨʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ (60%). ʇʦʜʦʡʜʝʪ ʥʘʧʠʪʢʘʤ (ʯʘ-

ʩʪʠʯʥʦ, 17,5%).  ʉ ʢʫʭʥʝʡ ʤʠʨʘ ʥʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ. 

ʈʦʟʦʚʳʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʫʧʘʢʦʚʢʠ ʩʣʘʜʢʦʝ (84,6%). ʅʝ 

ʧʦʜʦʡʜʝʪ ʜʣʷ ʥʘʪʫʨʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ (25%). ɸʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʢʦʥʜʠʪʝʨʩʢʦʡ 

ʧʨʦʜʫʢʮʠʝʡ (65%) ʠ ʤʦʨʝʧʨʦʜʫʢʪʘʤʠ (75%). ʆʪʣʠʯʥʦ ʧʦʜʦʡʜʝʪ ʜʣʷ ʞʝʥʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʉ ʢʫʭʥʝʡ ʤʠʨʘ ʥʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ. 

ʏʝʨʥʳʡ ʮʚʝʪ: ʇʦʜʦʡʜʝʪ, ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʧʨʦʜʫʢʮʠʠ ʛʦʨʴʢʦʚʘʪʦʝ 

(55,5%). ʇʦʜʦʡʜʝʪ ʢ ʧʦʣʫʬʘʙʨʠʢʘʪʘʤ (25%) ʠ ʤʫʞʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ɸʩʩʦʮʠʠ-

ʨʫʝʪʩʷ ʩ ʢʦʨʝʡʩʢʦʡ ʢʫʭʥʝʡ. ʃʫʯʰʝ ʝʛʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʫʧʘʢʦʚʢʘʭ, ʪʘʢ ʢʘʢ 

ʩʦʜʝʨʞʠʤʦʝ ʢʘʞʝʪʩʷ ʛʦʨʴʢʠʤ. 

ʐʨʠʬʪ ʫʧʘʢʦʚʢʠ: ʐʨʠʬʪ ʫʧʘʢʦʚʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʚʦʩʧʨʠʷʪʠʝ ʫʧʘʢʦʚʢʠ, ʪʘʢ ʢʘʢ ʥʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩʦ ʚʢʫʩʘʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ (60%). 

ʂʨʫʛʣʘʷ ʬʦʨʤʘ ʫʧʘʢʦʚʢʠ: 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ, ʢʨʫʛ ʠ ʢʨʫʛʣʘʷ ʫʧʘʢʦʚʢʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʧʠʮʮʝʡ (25%) 

ʠ ʧʦʥʯʠʢʘʤʠ (25%). ʅʝʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ, ʯʪʦ ʢʨʫʛʣʘʷ ʬʦʨʤʘ ʘʩʩʦʮʠʠʨʫʝʪʩʷ 

ʩʦʣʝʥʘʷ ʠ ʦʩʪʨʘʷ ʧʠʱʘ (7%). 

ʂʚʘʜʨʘʪʥʘʷ ʬʦʨʤʘ ʫʧʘʢʦʚʢʠ: ʋ ʥʝʢʦʪʦʨʳʭ, ʢʚʘʜʨʘʪ ʠ ʢʚʘʜʨʘʪʥʘʷ ʫʧʘ-

ʢʦʚʢʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʯʝʤ-ʪʦ ʩʣʘʜʢʠʤ (5%). ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʢʚʘʜʨʘʪʥʘʷ ʬʦʨʤʘ 

ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʩʦʢʦʤ (10%) ʠ ʪʦʨʪʦʤ (27,5%). 

ʊʨʝʫʛʦʣʴʥʘʷ ʬʦʨʤʘ ʫʧʘʢʦʚʢʠ: ʋ ʙʦʣʴʰʠʥʩʪʚʘ, ʪʨʝʫʛʦʣʴʥʠʢ ʠ ʪʨʝʫʛʦʣʴ-

ʥʘʷ ʬʦʨʤʘ ʫʧʘʢʦʚʢʠ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʩʳʨʦʤ (7,5%), ʦʥʠʛʠʨʠ (20%) ʠ ʢʠʩʣʦʤʦ-

ʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ (27,5%). 

ʄʘʪʝʨʠʘʣ ʫʧʘʢʦʚʢʠ: ɹʫʤʘʛʘ: ʧʦʜʦʡʜʝʪ ʜʣʷ ʵʢʦ-ʧʨʦʜʫʢʮʠʠ (75%), ʚʳ-

ʧʝʯʢʠ (22,5%), ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ (17,5%) 

ʂʘʨʪʦʥ: ʧʦʜʦʡʜʝʪ ʜʣʷ ʵʢʦ-ʧʨʦʜʫʢʮʠʠ (77,5%), ʤʦʣʦʯʥʦʡ (10%) ʠ ʢʦʥʜʠ-

ʪʝʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ (55,5%) 

ɼʝʨʝʚʦ: ʧʦʜʦʡʜʝʪ ʜʣʷ ʵʢʦ-ʧʨʦʜʫʢʮʠʠ (40%), ʜʣʷ ʬʨʫʢʪʦʚʦʡ/ʦʚʦʱʥʦʡ 

ʧʨʦʜʫʢʮʠʠ (20%), 

ʉʪʝʢʣʦ: ʧʦʜʦʡʜʝʪ ʜʣʷ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ (62,5%), ʜʣʷ ʥʘʧʠʪʢʦʚ 

(77,5%). 
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ʇʦʣʠʵʪʠʣʝʥʦʚʘʷ ʫʧʘʢʦʚʢʘ: ʧʦʜʦʡʜʝʪ ʜʣʷ ʤʷʩʥʦʡ ʧʨʦʜʫʢʮʠʠ (37,5%), ʜʣʷ 

ʦʚʦʱʥʦʡ ʠ ʬʨʫʢʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (52,5%), ʜʣʷ ʤʘʢʘʨʦʥ ʠ ʢʨʫʧ (60%), ʚʳʧʝʯʢʠ 

(45%). ɸʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʚʨʝʜʥʦʡ ʧʨʦʜʫʢʮʠʝʡ (82,5%). 

ʉʤʝʰʘʥʥʘʷ ʫʧʘʢʦʚʢʘ: ʧʦʜʦʡʜʝʪ ʜʣʷ ʤʷʩʥʦʡ (40%), ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦ-

ʜʫʢʮʠʠ (42,5%), ʜʣʷ ʬʨʫʢʪʦʚ ʠ ʦʚʦʱʝʡ (52,5%), ʤʦʨʝʧʨʦʜʫʢʪʦʚ (27,5%), ʧʦʣʫ-

ʬʘʙʨʠʢʘʪʦʚ (50%) ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (50%). 

ʂʨʘʬʪʦʚʘʷ ʙʫʤʘʛʘ: ʧʦʜʦʡʜʝʪ ʜʣʷ ʵʢʦ-ʧʨʦʜʫʢʮʠʠ (40%), ʜʣʷ ʬʨʫʢʪʦʚ ʠ 

ʦʚʦʱʝʡ (12,5%), ʜʣʷ ʢʨʫʧ ʠ ʤʘʢʘʨʦʥ (20%), ʜʣʷ ʚʳʧʝʯʢʠ (45%). 

ʇʨʝʜʥʘʟʥʘʯʝʥʠʝ: 

ʌʠʪʥʝʩ ʧʨʦʜʫʢʮʠʷ: ʷʨʢʘʷ ʠ ʢʨʘʩʦʯʥʘʷ (ʯʘʱʝ ʚ ʟʝʣʝʥʳʭ ʪʦʥʘʭ) ʥʘ ʢʘʨʪʠʥ-

ʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʝʣʦ, ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʵʢʦ-ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʫʢʦʧʠʩ-

ʥʳʡ ʪʝʢʩʪ (41,5%). 

ɼʝʪʩʢʘʷ ʧʨʦʜʫʢʮʠʷ: ʚʝʩʝʣʘʷ ʫʧʘʢʦʚʢʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʷʨʢʠʝ ʮʚʝʪʘ, ʯʘʱʝ 

ʠʟʦʙʨʘʞʝʥʳ ʢʘʨʪʠʥʢʠ ʠ ʧʝʨʩʦʥʘʞʠ. ʋʧʘʢʦʚʢʘ ʤʝʥʴʰʝ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʢʘʢʘʷ-

ʪʦ ʠʛʨʫʰʢʘ (40%). 

ʄʫʞʩʢʘʷ ʧʨʦʜʫʢʮʠʷ: ʫʧʘʢʦʚʢʘ ʩʪʨʦʛʘʷ, ʚ ʪʝʤʥʳʭ ʪʦʥʘʭ, ʪʝʢʩʪ ʧʝʯʘʪʥʳʡ 

(40%).  

ɾʝʥʩʢʘʷ ʧʨʦʜʫʢʮʠʷ: ʵʣʝʛʘʥʪʥʘʷ ʠ ʠʟʷʱʥʘʷ ʫʧʘʢʦʚʢʘ, ʚ ʨʦʟʦʚʳʭ ʪʦʥʘʭ, 

ʪʝʢʩʪ ʨʫʢʦʧʠʩʥʳʡ (45%). 

ʋʧʘʢʦʚʢʘ ʜʣʷ ʧʦʞʠʣʳʭ: ʦʙʳʯʥʘʷ, ʫʜʦʙʥʘʷ ʠ ʙʝʟ ʠʟʣʠʰʝʩʪʚ. ʇʨʠʩʫʪ-

ʩʪʚʫʝʪ ʜʦʣʷ ʫʶʪʘ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʦʜʫʢʪ ʧʦʣʝʟʥʳʡ ʠ ʥʝʜʦʨʦʛʦʡ.  ɺ ʬʠʦʣʝʪʦʚʳʭ 

ʪʦʥʘʭ (47,5%). 

ʂʦʤʧʦʟʠʮʠʷ: ɼʠʥʘʤʠʢʘ: ʚʳʟʳʚʘʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ, ʥʝʥʘʜʝʞʥʦʩʪʴ ʠ ʥʝʜʦ-

ʚʝʨʠʝ. ʀʟʦʙʨʘʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ (20%). 

ʉʪʘʪʠʢʘ: ʚʳʟʳʚʘʝʪ ʯʫʚʩʪʚʦ ʥʘʜʝʞʥʦʩʪʠ ʠ ʜʦʚʝʨʠʷ. ɸʩʩʦʮʠʠʨʫʝʪʩʷ ʩʦ 

ʩʪʨʦʛʦʩʪʴʶ, ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʩʦʣʠʜʥʦʩʪʴʶ. ʅʝʤʥʦʛʦ ʩʢʫʯʥʘʷ (25%). 

ʆʪʣʠʯʠʝ ʦʪʚʝʪʦʚ ʤʫʞʯʠʥ ʦʪ ʦʪʚʝʪʦʚ ʞʝʥʱʠʥ: 

ʂʨʘʩʥʳʡ ʫ ʤʫʞʯʠʥ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʩ ʦʩʪʨʳʤ, ʘ ʫ ʞʝʥʱʠʥ ʪʘʢ ʞʝ ʩ 

ʩʦʣʝʥʳʤ ʠ ʩʣʘʜʢʠʤ. 

ɿʝʣʝʥʳʡ ʫ ʤʫʞʯʠʥ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʢʠʩʣʳʤ ʩʣʘʜʢʠʤ ʠ ʩʦʣʝʥʳʤ, ʫ ʞʝʥ-

ʱʠʥ ʪʦʣʴʢʦ ʢʠʩʣʳʡ. ɺ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʨʘʟʣʠʯʠʷ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ. 

ʆʪʣʠʯʠʝ ʦʪʚʝʪʦʚ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʦʪʣʠʯʠʡ 

ʥʝʪ, ʥʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʣʶʜʠ ʧʦʩʣʝ 40, ʘʩʩʦʮʠʠʨʦʚʘʣʠ ʪʨʝʫʛʦʣʴʥʫʶ ʫʧʘʢʦʚʢʫ ʩ 

ʢʠʩʣʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʝʡ. 

 

ʈɸɿʈɸɹʆʊʂɸ ʆʉʎʀʃʃʆɻʈɸʌɸ ʅɸ ɹɸɿɽ ʄʀʂʈʆʂʆʅʊʈʆʃʃɽʈɸ 

ARDUINO  UNO 

ɹʝʨʜʥʠʢʦʚʘ ʄʘʨʛʘʨʠʪʘ, ʂʦʟʣʦʚʘ ʂʘʨʠʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ, 10 ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʏʠʩʪʷʢʦʚʘ ʅʘʜʝʞʜʘ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʢʘʥʜ. ʬʠʟ-ʤʘʪ. ʥʘʫʢ 
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ɼʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠ ʟʘʧʠʩʠ ʯʘʩʪʦʪʥʳʭ ʠ ʘʤʧʣʠʪʫʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪ ʦʩʮʠʣʣʦʛʨʘʬ ï ʧʨʠʙʦʨ, ʧʨʠʥʠʤʘʶʱʠʡ ʥʘ 

ʚʭʦʜ ʠ ʛʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʞʘʶʱʠʡ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ[1]. ʆʙʣʘʩʪʴ ʧʨʠʤʝ-

ʥʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʬʦʚ ʚʝʣʠʢʘ: ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠʣʠ ʚ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷʭ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʵʥʝʨʛʝʪʠʢʝ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ[2].   

ʅʘʩʪʦʷʱʠʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʩʮʠʣʣʦʛʨʘʬ ï ʩʣʦʞʥʦʝ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝ, ʦʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʡ ʠ ʥʝʜʦʨʦʛʦʡ ʧʨʠʙʦʨ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʭʝʤʳ Arduino. Arduino 

ʧʨʦʠʟʚʝʣʘ ʥʘʩʪʦʷʱʫʶ ʨʝʚʦʣʶʮʠʶ ʚ ʵʣʝʢʪʨʦʥʠʢʝ, ʧʦʟʚʦʣʠʚ ʣʶʜʷʤ, ʨʘʥʝʝ ʥʝ 

ʠʤʝʚʰʠʤ ʦʧʳʪʘ ʨʘʙʦʪʳ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ, ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ.  

ʎʝʣʴ ʧʨʦʝʢʪʘ. ʉʦʟʜʘʥʠʝ ʦʩʮʠʣʣʦʛʨʘʬʘ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ 

Arduino UNO. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  

¶ ʇʦʜʦʙʨʘʪʴ ʢʦʤʧʦʥʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʩʮʠʣʣʦʛʨʘʬʘ. 

¶ ʅʘʡʪʠ ʥʫʞʥʳʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʵʢʨʘʥʘ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤ ʙʠʙʣʠʦʪʝʢʠ ʠ 
ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ. 

¶ ʉʦʙʨʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʦʚʝʩʪʠ ʪʝʩʪʦʚʳʝ ʠʟʤʝʨʝʥʠʷ. 

 ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʘʥʘʣʦʛʦʤ ʚ ʮʝʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʰʝʛʦ 

ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʦʩʮʠʣʣʦʛʨʘʬ DSO138, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ 

ʟʘ 2200 ʨʫʙʣʝʡ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʤʳ ʦʮʝʥʠʚʘʝʤ ʚ 1800 ʨʫʙʣʝʡ. 

 ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

ɼʣʷ ʩʙʦʨʢʠ ʦʩʮʠʣʣʦʛʨʘʬʘ ʧʦʥʘʜʦʙʠʣʠʩʴ: Arduino UNO, TFT -ɼʠʩʧʣʝʡ 

SPI ST7735, ʧʨʦʚʦʜʥʠʢʠ, ʤʘʢʝʪʥʘʷ ʧʣʘʪʘ, ʨʝʟʠʩʪʦʨʳ. 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʜʠʩʧʣʝʷ ʩʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʦʥ ʤʦʞʝʪ ʚʳʜʝʨʞʘʪʴ ʥʘʧʨʷ-

ʞʝʥʠʝ ʜʦ 3.3 ɺʦʣʴʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʘʪʴ ʝʛʦ ʯʝʨʝʟ ʨʝʟʠ-

ʩʪʦʨʳ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʠʭ ʙʳʣʦ 1ʢʆʤ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ Arduino ʤʦʛʣʘ ʨʘʙʦʪʘʪʴ ʩ ʵʢʨʘʥʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦ-

ʙʨʘʪʴ ʙʠʙʣʠʦʪʝʢʠ. ɹʳʣʠ ʚʳʙʨʘʥʳ ʙʠʙʣʠʦʪʝʢʠ Adafruit_GFX, ʦʪʚʝʯʘʶʱʘʷ ʟʘ 

ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʜʠʩʧʣʝʝ, Adafruit_ST7735, ʦʪʚʝʯʘʶʱʘʷ ʟʘ ʨʘʙʦʪʫ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ ʜʠʩʧʣʝʷ, ʠ SPI, ʦʪʚʝʯʘʶʱʘʷ ʟʘ ʦʙʤʝʥ ʜʘʥ-

ʥʳʤʠ ʧʦ SPI-ʠʥʪʝʨʬʝʡʩʫ, ʪ.ʝ. ʟʘ ʧʦʜʢʣʶʯʝʥʠʝ ʜʠʩʧʣʝʷ ʢ Arduino. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʠʩʧʣʝʷ ʥʘ ʵʢʨʘʥ ʙʳʣ ʚʳʚʝʜʝʥ ʪʝʢʩʪ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʘ, ʦʙʨʘʙʘ-

ʪʳʚʘʶʱʝʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʠ ʚʳʚʦʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʝʤ ʥʘ ʵʢʨʘʥ. ʊʘʢ ʢʘʢ 

ʧʠʥʳ Arduino ʥʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʝʚʳʰʘʶʱʝʝ 5 ɺʦʣʴʪ, ʧʝʨʚʦ-

ʥʘʯʘʣʴʥʦ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʥʘʧʨʷʞʝʥʠʷ ʙʳʣʘ ʚʟʷʪʘ ʙʘʪʘʨʝʡʢʘ ʥʘʧʨʷʞʝ-

ʥʠʝʤ 4.5 ɺʦʣʴʪ, ʧʦʜʢʣʶʯʝʥʥʘʷ ʢ ʧʠʥʫ A1 ʯʝʨʝʟ ʧʦʪʝʥʮʠʦʤʝʪʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʙʳʣʦ ʚʨʫʯʥʫʶ ʠʟʤʝʥʷʪʴ ʥʘʧʨʷʞʝʥʠʝ ʠ ʧʨʦʚʝʨʷʪʴ ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤʳ 

(ʈʠʩ.1). 
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ʈʠʩʫʥʦʢ. 1  ʇʨʦʚʝʨʢʘ  ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ʏʘʩʪʴ ʢʦʜʘ, ʦʪʚʝʯʘʶʱʘʷ ʟʘ ʦʪʨʠʩʦʚʢʫ ʛʨʘʬʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

2. ɺ ʪʦʪ ʤʦʤʝʥʪ ʦʥʘ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʪʦ, ʯʪʦ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʙʘʪʘʨʝʡʢʝ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 4.5 ɺʦʣʴʪ. ʊʘʢ ʢʘʢ ʘʥʘʣʦʛʦʚʳʝ ʚʭʦʜʳ ʥʘ Arduino ʦʩʥʘʱʝʥʳ 10-ʨʘʟ-

ʨʷʜʥʳʤ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ[3], ʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʚʳʜʘʪʴ ʚʭʦʜ A1, ʙʫʜʝʪ ʨʘʚʥʦ 1023. ʏʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʧʦʣʫʯʝʥ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʣʴʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʵʪʦ ʟʥʘʯʝʥʠʝ ʫʤʥʦʞʠʪʴ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʩʯʠʪʘʶʱʠʡʩʷ ʧʦ ʬʦʨʤʫʣʝ U/1023, ʛʜʝ U- ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʠʩʪʦʯ-

ʥʠʢʝ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 4.5. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʜʝʪ ʨʘʚʝʥ 0.0044. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʚʝʩʪʠ ʝʛʦ ʥʘ ʵʢʨʘʥ, ʥʫʞʥʦ ʫʯʝʩʪʴ, ʯʪʦ ʚʳʩʦʪʘ ʵʢʨʘʥʘ, ʠʩ-

ʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʚʳʚʝʜʝʥʠʷ ʛʨʘʬʠʢʘ, ʩʦʩʪʘʚʣʷʝʪ 124 ʧʠʢʩʝʣʷ, ʪʦ ʝʩʪʴ ʧʨʠʜʝʪʩʷ 

ʨʘʩʩʯʠʪʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʘʥʠʷ ʧʠʥʘ A1(ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʳ ʥʝ ʙʫ-

ʜʝʤ ʧʝʨʝʚʦʜʠʪʴ ʚ ʚʦʣʴʪʳ) ʠ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʵʢʨʘʥʝ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʧʨʦʧʦʨʮʠʝʡ: 1023/a = 124/y, ʛʜʝ a- ʧʦʢʘʟʘʥʠʷ ʧʠʥʘ A1, y- ʢʦʦʨʜʠʥʘʪʘ 

ʧʦ y ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʥʠʷ ʥʘ ʛʨʘʬʠʢʝ ʚ ʧʠʢʩʝʣʷʭ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, y ʤʦʞʥʦ ʚʳ-

ʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ a*0.121, ʛʜʝ 0.121=124/1023.  

 

ʈʠʩʫʥʦʢ.2. ʏʘʩʪʴ ʢʦʜʘ, ʨʠʩʫʶʱʘʷ ʛʨʘʬʠʢ 

ʇʨʦʝʢʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ. ʇʣʘʥʠʨʫʝʪʩʷ, 

ʯʪʦ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʨʘʙʦʪ, ʪʘʢ ʢʘʢ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ. 
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 ɺʳʚʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʇʝʨʩʧʝʢʪʠʚʦʡ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʰʠʨʝ-

ʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʩʪʨʦʡʩʪʚʘ, ʫʚʝʣʠʯʝʥʠʝ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɺʠʜʳ ʠ ʪʠʧʳ ʦʩʮʠʣʣʦʛʨʘʬʦʚ ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ. ï URL: 

https://inkotel.com.ua/vidy-i-tipy-ostsillografov-ih-naznachenie-i-

primenenie (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.03.2023) 

2. ʆʩʮʠʣʣʦʛʨʘʬ. ɺʠʜʳ ʠ ʫʩʪʨʦʡʩʪʚʦ. ʈʘʙʦʪʘ ʠ ʧʨʠʤʝʥʝʥʠʝ. ʆʩʦʙʝʥʥʦʩʪʠ. ï 

URL: https://tehpribory.ru/glavnaia/pribory/ostsillograf.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 07.03.2023) 

3. ɸʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ï ɸʎʇ ð RobotClass. ïURL: 

https://robotclass.ru/tutorials/arduino_adc/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 09.03.2023) 

 

ɸʅʀʄɸʃʀʉʊʀʏɽʉʂʀʁ ɾɸʅʈ ɺ ʉʆɺʈɽʄɽʅʅʆʄ ʀʉʂʋʉʉʊɺɽ 

ɹʣʘʛʦʚʘ ɼ. ʉ. 

ɺ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʨʘ-

ʙʦʪʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʭʫʜʦʞʥʠʢʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʘʥʠʤʘʣʠʩʪʠʯʝ-

ʩʢʦʤʫ ʞʘʥʨʫ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʠʩʢʫʩʩʪʚʝ. ʄʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʘʥʠʤʘʣʠʩʪʠʢʘ ð 

ʵʪʦ ʞʘʥʨ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʛʣʘʚʥʳʤ ʤʦʪʠʚʦʤ ʠ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʞʠʚʦʪʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʞʠʚʦʧʠʩʠ, ʬʦʪʦʛʨʘʬʠʠ, 

ʩʢʫʣʴʧʪʫʨʝ, ʛʨʘʬʠʢʝ ʠ ʨʝʞʝ ʚ ʜʝʢʦʨʘʪʠʚʥʦʤ ʠʩʢʫʩʩʪʚʝ. ʀʟʦʙʨʘʞʝʥʠʷ ʞʠʚʦʪ-

ʥʳʭ ʦʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʣʦʛʦʪʠʧʦʚ ʙʨʝʥʜʦʚ. 

ɺʪʦʨʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʧʨʠʥʮʠʧʘʤ ʩʪʠʣʠʟʘʮʠʠ (ʧʨʝʚʨʘʱʝʥʠʝ ʦʙʲʝʤʥʦʡ 

ʬʦʨʤʳ ʚ ʧʣʦʩʢʦʩʪʥʫʶ ʠ ʫʧʨʦʱʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʦʙʱʝʥʠʝ ʬʦʨʤʳ ʩ ʠʟʤʝ-

ʥʝʥʠʝʤ ʦʯʝʨʪʘʥʠʷ, ʦʙʦʙʱʝʥʠʝ ʬʦʨʤʳ ʚ ʝʝ ʛʨʘʥʠʮʘʭ, ʦʙʦʙʱʝʥʠʝ ʠ ʫʩʣʦʞʥʝʥʠʝ 

ʬʦʨʤʳ, ʜʦʙʘʚʣʝʥʠʝ ʜʝʪʘʣʝʡ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʘʪʫʨʝ) ʚ ʘʥʠʤʘʣʠʩʪʠʢʝ.  ʇʦ-

ʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʵʪʘʧʳ ʠ ʧʨʠʸʤʳ  ʩʪʠʣʠʟʘʮʠʠ .  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʪʘʧʳ ʨʘʙʦʪʳ ʚ ʘʥʠʤʘʣʠ-

ʩʪʠʯʝʩʢʦʤ ʞʘʥʨʝ çʉʪʠʣʠʟʘʮʠʷ ʞʠʚʦʪʥʦʛʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡè, ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ Krita - ʙʝʩʧʣʘʪʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʜʣʷ 2D-ʨʠʩʦʚʘʥʠʷ. ʇʨʦʜʫʢʪʦʤ ʧʨʦʝʢʪʘ ʩʪʘʣ ʛʦʪʦʚʳʡ ʨʠʩʫʥʦʢ, ʚʳʧʦʣ-

ʥʝʥʥʳʡ ʚ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʦʙʫ-

ʩʣʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʰʘʛʦʚʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʦʙʥʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʨʠʩʫʥʢʘ ʚ ʪʝʭʥʠʢʝ ʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʝʢʪʝ: ʵʤʧʠʨʠʯʝʩʢʠʡ ( ʥʘʙʣʶ-

ʜʝʥʠʝ, ʩʨʘʚʥʝʥʠʝ), ʪʝʦʨʝʪʠʯʝʩʢʠʡ (ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʡ (ʩʦʟʜʘʥʠʝ ʨʠʩʫʥʢʘ).  

ɺʳʚʦʜʳ: 

https://inkotel.com.ua/vidy-i-tipy-ostsillografov-ih-naznachenie-i-primenenie
https://inkotel.com.ua/vidy-i-tipy-ostsillografov-ih-naznachenie-i-primenenie
https://tehpribory.ru/glavnaia/pribory/ostsillograf.html
https://robotclass.ru/tutorials/arduino_adc/
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1. ʈʘʩʢʨʳʚ ʧʦʥʷʪʠʷ ʘʥʠʤʘʣʠʩʪʠʢʘ ʠ ʩʪʠʣʠʟʘʮʠʷ, ʧʨʠʚʝʜʷ ʧʨʠʤʝʨʳ ʩʪʠʣʠ-
ʟʘʮʠʠ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʝ ʭʫʜʦʞʥʠʢʠ, ʤʥʝ ʫʜʘʣʦʩʴ ʙʦʣʝʝ ʧʦ-

ʜʨʦʙʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʘʥʥʦʡ ʪʝʤʦʡ ʠ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ.  

2. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʘ ʘʥʠʤʘʣʠʩʪʠʯʝʩʢʦʛʦ ʞʘʥʨʘ ʚ 
ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ. ʋ ʤʝʥʷ ʧʦʣʫʯʠʣʘʩʴ ʧʨʝʢʨʘʩʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚ 

ʬʦʨʤʘʪʝ jpg, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʨʠʩʫ-

ʥʦʢ, ʜʣʷ ʧʝʯʘʪʠ ʧʨʠʥʪʘ ʚ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʣʠʛʨʘʬʠʠ, 

ʣʦʛʦʪʠʧʝ ʠ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʜʠʟʘʡʥʘ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʈʠʩʦʚʘʥʠʝ. ʉʦʤ. https://risovaniye.com/krita.html  

2. ɸʥʠʤʘʣʠʩʪʠʯʝʩʢʠʡ ʞʘʥʨ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ 

https://www.izocenter.ru/blog/animalisticheskij-zhanr-v-

izobrazitelnom-iskusstve/  

3. ɸʥʠʤʘʣʠʩʪʠʯʝʩʢʠʡ ʞʘʥʨ. ʆʪ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʜʦ XXI ʚʝʢʘ 

https://www.arts-dnevnik.ru/animalistichesky-zhanr/   

4. ɻʘʣʝʦʥ http://www.ba get1.ru/applied-arts/stylization-applied-arts.php   

 

ɸʅɸʃʀɿ ʂʃɸɺʀɸʊʋʈʅʆʁ ɼʀʅɸʄʀʂʀ 

ɹʦʯʢʘʨʝʚ ɽʛʦʨ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ, 10 ʢʣʘʩʩ  

ʛ. ʊʦʤʩʢʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʯʝʛʫʨʦʚʘ ɽʣʝʥʘ ɸʣʝʢʩʝʝʚʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 

 ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʝʪʝʚʳʝ ʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢ ʜʦʩʪʫʧʫ ʠ ʭʨʘʥʝ-

ʥʠʶ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʪ ʥʝ-

ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. 

ʂʨʦʤʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʨ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʭ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ) ʣʠʯʥʦʩʪʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ. 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʚʠʘʪʫʨʦʡ, ʘ ʠʤʝʥʥʦ ʜʠʥʘʤʠʢʘ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ ï ʢʣʘʚʠʘʪʫʨ-

ʥʳʡ ʧʦʯʝʨʢ (ʂʇ) ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦ-

ʩʪʠ [1]. ʂʘʢ ʧʦʚʝʜʝʥʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʂʇ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʷʚʣʷʶʪʩʷ ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ. ʆʙʳʯʥʦ ʦʥ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. 

ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʇ ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʞʥʝʝ 

ʨʘʩʧʦʟʥʘʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʥʦ ʚʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʦʞʥʝʝ ʠ ʧʦʜʜʝʣʘʪʴ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʜʣʷ ʘʥʘʣʠʟʘ 

ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʧʦʯʝʨʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ 

https://risovaniye.com/krita.html
https://www.izocenter.ru/blog/animalisticheskij-zhanr-v-izobrazitelnom-iskusstve/
https://www.izocenter.ru/blog/animalisticheskij-zhanr-v-izobrazitelnom-iskusstve/
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ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʪʠʧʫ ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʝʢʩʪʘ. ʉʦʛʣʘʩʥʦ ʝʡ ʠʜʝʥʪʠʬʠ-

ʢʘʮʠʷ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ: 

1. ʉʪʘʪʠʯʝʩʢʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ [1]. ʇʨʦʚʝʨʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʝʨʚʠʯʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʦʛʦ/ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʢʩʪʘ. ʇʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ ʪʝʢʩʪ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʧʨʦʚʝʨʢʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʝʤ ʪʦʣʴʢʦ ID/ʧʘʨʦʣʴ ʧʨʠ ʧʝʨ-

ʚʠʯʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʊʘʢʞʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ ʪʝʢʩʪ ʤʦʞʝʪ ʜʦʧʦʣ-

ʥʷʪʴ ʧʨʦʚʝʨʢʫ ID/ʧʘʨʦʣʴ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʜʦʟʨʝʥʠʡ.   

2. ɼʠʥʘʤʠʯʝʩʢʘʷ ʠʣʠ ʥʝʧʨʝʨʳʚʥʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ [1]. ʅʝʧʨʝʨʳʚʥʘʷ ʧʨʦ-

ʚʝʨʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʝʘʥʩʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʪʝʢʩʪʘ, ʚʚʦʜʠʤʦʛʦ ʠʤ ʚ ʣʶʙʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʧʨʠʣʦʞʝʥʠʠ. ʊʘʢʦʡ ʩʢʨʳʪʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʫʶ ʤʝʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʣʝ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʠʩʪʝʤʝ. ʉʚʦ-

ʙʦʜʥʳʡ ʪʝʢʩʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʡ, ʥʘʧʦʤʠʥʘʝʪ 

ʨʝʘʣʴʥʫʶ ʩʨʝʜʫ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʦʚʝʜʝʥʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʢʣʘʚʠʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʠ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʂʇ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ɺʋʂ. 

2. ʀʟʫʯʠʪʴ ʂʇ ʧʦ ʩʢʦʨʦʩʪʠ ʥʘʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

3. ʆʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʝʛʠʪʠʤʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ: ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʦʩʥʦʚʝ ʣʦʢʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʚ ʜʦʤʝʥʝ ʫʥʠʚʝʨʩʠʪʝʪʘ [1] ʠ ʦʙ-

ʱʝʜʦʩʪʫʧʥʦʛʦ ʥʘʙʦʨʘ ʢʣʘʚʠʘʪʫʨʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʂʄ) [3] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɽʚʢʣʠʜʦʚʦʡ, ʄʘʥʭʵʪʪʝʥʩʢʦʡ ʤʝʪʨʠʢʠ ʠ ʄʘʭʘʣʘʥʦʙʠʩʘ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʘʙʦʨ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʚʦʙʦʜʥʳʭ ʨʫʩʩʢʠʭ ʪʝʢʩʪʦʚ. ʅʘʙʦʨ ʩʦʜʝʨ-

ʞʠʪ ʰʘʙʣʦʥʳ ʧʦʨʷʜʢʘ 6 ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʚ ʣʦʢʘʣʴʥʦʤ ʥʘʙʦʨʝ ʠʤʝʶʪʩʷ 

ʜʘʥʥʳʝ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʝʩʩʠʷʤ (7-21), ʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʂʄ ï ʪʦʣʴʢʦ ʦʜʥʘ 

ʩʝʩʩʠʷ.  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʝʩ-

ʩʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɹʦʢʩʘ-ʄʶʣʣʝʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʩʩʠʡ ʩ ʰʘʙʣʦʥʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʘʢ ʚʳʙʦʨʢʠ ʠʟ ʦʜ-

ʥʦʡ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʀ ʥʘ ʨʠʩʫʥʢʝ 1 ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʰʘʙʣʦʥʳ ʰʝ-

ʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʪʘʩʝʪ ʂʄ, ʧʦʜʧʠʩʘʥʥʳʝ ʩʧʨʘʚʘ ʩʚʝʨʭʫ ʥʘ ʜʘʥʥʦʤ ʨʠ-

ʩʫʥʢʝ. ʇʦ ʦʩʠ ʦʨʜʠʥʘʪ - ɺʋʂ (ɺʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʢʣʘʚʠʘʪʫʨʳ) ʜʣʷ ʙʫʢʚ ʨʫʩ-

ʩʢʦʛʦ ʘʣʬʘʚʠʪʘ.  

ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ɺʋʂ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

ʇʦ ʜʘʥʥʦʤʫ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʢʣʘʚʠʘʪʫʨʥʳʡ ʰʘʙʣʦʥ ʫʥʠʢʘʣʝʥ 

ʧʦ ʩʢʦʨʦʩʪʠ, ʨʠʪʤʫ ʧʝʯʘʪʠ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʠ ʥʝʢʦʪʦʨʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʙʦʪʳ ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ, ʘ ʠʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʫʞʝʙʥʳʭ ʢʣʘʚʠʰ: Enter, Esc (Escape), 

Caps Lock. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʠ ʦʧʨʝʜʝʣʷʶʪ ʠ ʩʘʤ ʂʇ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʣʠʯʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ʂ ʧʨʠʤʝʨʫ, ʧʦʣʴʟʦʚʘʪʝʣʴ lrd1 ʪʨʘʪʠʪ ʙʦʣʴʰʝ ʚʨʝ-

ʤʝʥʠ ʥʘ ʫʜʝʨʞʘʥʠʝ ʢʣʘʚʠʰ ʯʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ vve15, ʯʪʦ ʛʦʚʦʨʠʪ ʥʘʤ ʦ ʪʦʤ, 

ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ vve15 ʙʦʣʝʝ ʦʧʳʪʝʥ, ʯʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ lrd1. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʂʇ ʨʘʟʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳ. ʈʠʩʫʥʦʢ 2 ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʋʂ ʵʪʠʭ 

ʞʝ ʰʝʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ʈʠʩʫʥʦʢ 2. ʇʣʦʪʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɺʋʂ 

ɸʥʘʣʠʟ ʜʘʥʥʦʡ ʛʠʩʪʦʛʨʘʤʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʥʘʙʦʨʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ nvb16 ʠ vve15(ʛʦʣʫʙʦʡ ʠ ʬʠʦʣʝʪʦʚʦʡ ʮʚʝʪ). ʅʦ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

nvb16 ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʢʣʘʚʠʘʪʫʨʦʡ, ʪʦʯʥʦ ʪʘʢ ʞʝ ʠ ʨʘʟʙʨʦʩ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʙʫʢʚ. ʉʘʤʳʡ ʤʝʜʣʝʥʥʳʡ ʪʝʤ ʥʘʙʦʨʘ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ eac23(ʟʝ-

ʣʝʥʳʡ ʮʚʝʪ). ʕʪʘ ʛʠʩʪʦʛʨʘʤʤʘ ʠʤʝʝʪ ʢ ʪʦʤʫ ʞʝ ʧʨʦʪʷʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʙʦʣʴʰʠʤ ʩʢʘʯʢʘʤ ʧʘʨʘʤʝʪʨʘ ɺʋʂ ʜʣʷ ʨʘʟʥʳʭ ʙʫʢʚ. ʀ ʵʪʦ ʭʘʨʘʢʪʝ-

ʨʠʟʫʝʪ ʩʣʘʙʳʝ ʥʘʚʳʢʠ ʥʘʙʦʨʘ ʪʝʢʩʪʦʚ. 

ʅʘ ʵʪʘʧʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʰʘʙʣʦʥʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʩ ʝʛʦ ʰʘʙʣʦʥʦʤ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʛʠ-

ʪʠʤʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʣʠʙʦ ʦʪʚʝʨʛʘʝʪʩʷ. ʀ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʭʦʞʜʝʥʠʶ ʪʝʩʪʘ, ʣʠʙʦ ʙʣʦʢʠ-

ʨʦʚʢʝ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

 ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʝʛʠʪʠʤʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʰʠʙʢʠ I ʠ II ʨʦʜʘ. ɺ ʢʣʘʚʠʘʪʫʨʥʦʡ ʜʠʥʘʤʠʢʝ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ 

ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ FRR (ʯʘʩʪʦʪʘ ʣʦʞʥʦʛʦ ʦʪʢʘʟʘ ʟʘʢʦʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ) ʠ FAR 

(ʯʘʩʪʦʪʘ ʣʦʞʥʦʛʦ ʜʦʧʫʩʢʘ ʥʝʟʘʢʦʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ). 

ʇʦʢʘʟʘʪʝʣʠ FRR ʠ FAR ʟʘʤʝʪʥʦ ʟʘʚʠʩʷʪ ʦʪ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʜʦʧʫʩ-

ʢʘʶʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʠʩʪʝʤʫ. ʀ ʛʨʘʬʠʯʝʩʢʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 3 ʜʣʷ ʄʘʥʭʵʪʪʝʥʦʚʩʢʦʡ ʤʝʪʨʠʢʠ ʚ ʜʠʘʧʘʟʦʥʝ ʧʦʨʦʛʘ ʦʪ 0,01 ʜʦ 700 

ʤʩ. 
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ʈʠʩʫʥʦʢ 3. ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʰʠʙʢʘ 

ERR=(FRR+FAR)/2, ʥʘʟʳʚʘʝʤʘʷ ʨʘʚʥʦʡ ʯʘʩʪʦʪʦʡ ʦʰʠʙʦʢ. ʀ ʜʣʷ ʜʘʥʥʦʛʦ ʩʧʦ-

ʩʦʙʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ERR=10% ʧʨʠ ʩʨʝʜʥʝʤ ʧʦʨʦʛʝ 300 ʤʩ. 

ɺʳʚʦʜʳ ʧʨʦʝʢʪʘ: 

1. ʇʨʠ ʠʟʫʯʝʥʠʠ ʂʇ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ɺʋʂ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʂʇ 
ʫʥʠʢʘʣʴʥʦ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʨʠʪʤʫ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ. 

2. ʋ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʥʳʝ ʥʘʚʳʢʠ ʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʚʠʘʪʫʨʦʡ, ʨʘʟʥʦʝ ʢʦʣʠ-
ʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʘʚʠʰ. 

3. ʃʝʛʠʪʠʤʥʦʩʪʴ ʢʘʯʝʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 90% 
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ɺʘʩʠʣʴʝʚ ɽʚʛʝʥʠʡ, ɸʙʜʨʘʭʤʘʥʦʚʘ ɸʜʝʣʴ 

 ʂʦʤʤʫʥʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ 

ʰʢʦʣʘ ˉ37è ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʛʦʨʦʜʫ ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ɺʂʆ, ʂʘʟʘʭʩʪʘʥ 

ʈʫʢʦʚʦʜʠʪʝʣ:ɹ ʂʣʠʤʝʥʢʦ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʘʪʝʛʦʨʠʷ 

çʧʝʜʘʛʦʛ-ʠʩʩʣʝʜʦʚʘʪʝʣʴè 

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʙʦʛʘʪʦ ʠ ʤʥʦʛʦʦʙʨʘʟʥʦ. ɺʝʜʴ, ʢʘʞʝʪʩʷ, ʥʝʪ ʪʘʢʦʡ 

ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʥʝʣʴʟʷ ʙʳʣʦ ʙʳ ʩ ʧʦʣʴʟʦʡ ʧʨʠʤʝʥʠʪʴ 

ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʘʰʠʥʫ ʜʣʷ ʦʮʝʥʢʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʪ. ʜ. ʀ ʵʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʟʘʜʘʯ ʧʝʨʝʭʦ-

ʜʠʪ ʚ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʠʩʪʳ. 

ʂʦʤʧʴʶʪʝʨʳ ʠʥʪʝʥʩʠʚʥʦ ʚʪʦʨʛʘʶʪʩʷ ʚ ʥʘʰʫ ʞʠʟʥʴ. ʂʘʞʜʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙ-

ʨʘʟʦʚʘʥʥʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʠʤʝʪʴ ʭʦʪʷ ʙʳ ʵʣʝʤʝʥʪʘʨʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ ʠ 

ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʥʘ ʇʂ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʫʨʦʢʘʭ ʚ ʥʘʯʘʣʴʥʳʭ 

ʢʣʘʩʩʘʭ ð ʵʪʦ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʢʘʢ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʫʨʦʢ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ 

ʰʢʦʣʴʥʠʢʦʚ, ʧʦʤʦʯʴ ʫʯʠʪʝʣʶ. ʂʦʤʧʴʶʪʝʨ ð ʦʧʝʨʘʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʥʘʛʣʷʜʥʦ-

ʩʪʠ ʚ ʦʙʫʯʝʥʠʠ, ʧʦʤʦʱʥʠʢ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʘ ʠ ʢʦʥʪʨʦʣʷ 

ʰʢʦʣʴʥʠʢʦʚ.  

ʎʝʣʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʪʴ ʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʤʘʪʝʤʘ-

ʪʠʢʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʧʦʜʦʙʨʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʛʨʘʤʤʳ; ʩʦʟʜʘʪʴ ʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʤʘʪʝʤʘʪʠʢʝ; ʧʨʦʚʝʩʪʠ ʘʧʨʦ-

ʙʘʮʠʶ ʧʨʦʛʨʘʤʤʳ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʥʘ ʫʨʦ-

ʢʘʭ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ. 

ɻʠʧʦʪʝʟʘ - ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʫʨʦʢʘʭ ʚ 

ʰʢʦʣʝ, ʪʦ ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʫ ʫʯʝʥʠʢʦʚ, ʦʙʣʝʛʯʘʝʪʩʷ ʨʘʙʦʪʘ ʫʯʠ-

ʪʝʣʷ.  

ʆʨʠʛʠʥʘʣʴʥʳʝ ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦ ʤʘ-

ʪʝʤʘʪʠʢʝ, ʪʘʢ ʢʘʢ ʚʦʟʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʝʨʢʫ ʨʝ-

ʟʫʣʴʪʘʪʦʚ. ʉʦʟʜʘʥʥʘʷ ʥʘʤʠ ʧʨʦʛʨʘʤʤʘ ʧʨʦʚʝʨʷʝʪ ʟʥʘʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡ-

ʩʪʚʠʡ ʫʯʘʱʠʭʩʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ ʩʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ. 

ʅʘʰ ʚʳʙʦʨ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ ʚʠʟʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Lazarus. ʇʦʯʝʤʫ Lazarus? ʆʥ ʩʪʘʣ ʧʝʨʚʦʡ ʩʠʩʪʝʤʦʡ ʜʦʩʪʫʧʥʦʡ ʩʦʚʝʨʰʝʥʥʦ 

ʙʝʩʧʣʘʪʥʦ. ɹʦʣʝʝ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʦʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ʄʥʦ-

ʛʠʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʝʛʦ ʨʘʟʚʠʪʠʠ. Lazarus 

ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʫ ʤʥʦʞʝʩʪʚʘ ʷʟʳʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʫʩʩʢʦʛʦ, ʯʪʦ ʚʳʛʦʜʥʦ ʦʪ-

ʣʠʯʘʝʪ ʝʛʦ ʦʪ ʜʨʫʛʠʭ.  

ʂʘʢ ʣʶʙʘʷ ʧʦʜʦʙʥʘʷ ʩʠʩʪʝʤʘ, Lazarus ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤ ʠ ʠʤʝʝʪ ʜʚʝ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʦʛʨʘʤʤʳ ʤʦ-

ʛʫʪ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Windows, ʘ ʩʘʤʘ ʦʥʘ ʦʪʥʦʩʠʪʴʩʷ ʢ 
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ʢʣʘʩʩʫ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʫʩʢʦʨʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ. ɺ ʜʘʥʥʦʡ 

ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ ʣʶʙʦʛʦ ʪʠʧʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʥ-

ʪʨʦʣʠʨʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ, ʪʘʢ ʢʘʢ Lazarus ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ, ʬʫʥʢ-

ʮʠʡ, ʧʨʦʮʝʜʫʨ, ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʟʘʜʘʥʠʷ, ʦʪʩʣʝʜʠʪʴ ʧʨʘʚʠʣʴ-

ʥʦʩʪʴ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʚʳʚʝʩʪʠ ʨʝʟʫʣʴʪʘʪ ʥʘ ʵʢʨʘʥ. 

ʉʦʟʜʘʥʥʘʷ ʥʘʤʠ ʧʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʦʨʤ ʪʠʪʫʣʴʥʘʷ (ʨʠʩ 1) ʠ 

ʨʘʙʦʯʘʷ (ʨʠʩ 2). 

   

ʈʠʩʫʥʦʢ 1. ʊʠʪʫʣʴʥʘʷ ʬʦʨʤʘ    ʈʠʩʫʥʦʢ 2. ʈʘʙʦʯʘʷ ʬʦʨʤʘ 

 

ʅʘ ʪʠʪʫʣʴʥʦʡ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʟʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʨʘʩʧʦʣʦʞʝʥʦ 

ʚ ʙʘʟʦʚʦʤ ʢʦʤʧʦʥʝʥʪʝ ʢʣʘʩʩʘ TLabel. ʂʦʤʧʦʥʝʥʪʳ ʵʪʦʛʦ ʢʣʘʩʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʬʦʨʤʝ ʨʘʟʣʠʯʥʳʭ ʨʦʜʘ ʪʝʢʩʪʦʚʳʭ ʥʘʜʧʠʩʝʡ. ɼʣʷ ʵʪʦʛʦ ʩʣʫ-

ʞʠʪ ʮʝʥʪʨʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʢʦʤʧʦʥʝʥʪʘ ï Caption. ʉ ʧʦʤʦʱʴʶ ʩʚʦʡʩʪʚʘ Font 

ʤʦʞʥʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʚʠʜ ʥʘʜʧʠʩʠ. ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʚʝʩʪʠ ʩʚʦʠ ʜʘʥʥʳʝ: 

ʬʘʤʠʣʠʶ ʠ ʠʤʷ. 

ɼʣʷ ʧʝʨʝʭʦʜʘ ʚ ʨʘʙʦʯʫʶ ʬʦʨʤʫ ʠʩʧʦʣʴʟʫʶʪ ʢʥʦʧʢʫ çʅʘʯʘʪʴè - ʢʣʘʩʩ 

TButton. ʂʦʤʧʦʥʝʥʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʘʤʠ. 

ɸʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʙʨʘʙʦʪʢʝ ʩʦʙʳʪʠʷ OnClick. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʨʘʙʦʯʫʶ ʬʦʨʤʫ ʪʠʪʫʣʴʥʘʷ ʬʦʨʤʘ ʩʢʨʳʚʘʝʪʩʷ, ʠ ʧʦʷʚ-

ʣʷʶʪʩʷ 10 ʧʨʠʤʝʨʦʚ: 5 ʧʨʠʤʝʨʦʚ ʥʘ ʩʣʦʞʝʥʠʝ, 5 ï ʥʘ ʚʳʯʠʪʘʥʠʝ. ʇʨʠ ʢʘʞʜʦʤ 

ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʚʥʦʩʠʪʩʷ ʯʠʩʣʦ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʚʳʯʠʩʣʝʥʠʷ. ʏʠʩʣʘ ʜʣʷ ʧʨʠʤʝʨʦʚ ʟʘʜʘʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪ 0 ʜʦ ʟʘʜʘʥ-

ʥʦʛʦ ʯʠʩʣʘ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʫʯʠʪʝʣʶ ʟʘʜʘʯʫ ʨʘʟʨʘʙʦʪʢʠ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ 

ʢʘʨʪʦʯʝʢ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ Randomaiz. ɻʝʥʝʨʘʪʦʨ ʧʩʝʚʜʦʩʣʫ-

ʯʘʡʥʳʭ ʯʠʩʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ ʥʝʢʦʪʦʨʦʝ ʮʝ-

ʣʦʝ ʯʠʩʣʦ, ʥʘʟʳʚʘʝʤʦʝ ʙʘʟʦʚʳʤ, ʠʟʤʝʥʷʝʪ ʝʛʦ ʨʘʟʨʷʜʳ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʘʣ-

ʛʦʨʠʪʤʫ ʠ ʚʳʜʘʝʪ ʥʦʚʦʝ ʯʠʩʣʦ ʢʘʢ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʥʦʚʦʝ 

ʯʠʩʣʦ ʩʪʘʥʦʚʠʪʴʩʷ ʙʘʟʦʚʳʤ ʧʨʠ ʩʣʝʜʫʶʱʝʤ ʦʙʨʘʱʝʥʠʠ ʢ ʬʫʥʢʮʠʠ ʠ ʪ.ʜ. (ʊʘʢ 

ʢʘʢ ʘʣʛʦʨʠʪʤ ʧʨʦʮʝʜʫʨʳ ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʭʦʜʝ ʝʝ ʨʘʙʦʪʳ, ʯʠʩʣʘ ʥʘʟʳʚʘʶʪʩʷ ʧʩʝʚ-



 

36 

 

ʜʦʩʣʫʯʘʡʥʳʤʠ). ɺ ʩʠʩʪʝʤʥʦʤ ʤʦʜʫʣʝ System, ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʩʪʫ-

ʧʝʥ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʝ, ʙʘʟʦʚʦʝ ʯʠʩʣʦ ʭʨʘʥʠʪʩʷ ʚ ʧʝʨʝʤʝʥʥʦʡ ʩ ʠʤʝʥʝʤ 

RandSeek ʠ ʚʩʝʛʜʘ ʠʤʝʝʪ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 0. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʤ ʦʙʨʘʱʝʥʠʠ ʢ Random ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʘʭ (ʠʣʠ ʧʨʠ ʥʝʩʢʦʣʴ-

ʢʠʭ ʧʨʦʛʦʥʘʭ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ) ʙʫʜʝʪ ʚʩʝʛʜʘ ʚʳʜʘʥʘ ʦʜʥʘ ʠ ʪʘ ʞʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. 

ɼʣʷ ʚʚʦʜʘ ʫʯʘʱʠʤʩʷ ʦʪʚʝʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ ʢʣʘʩʩʘ TEdit, ʢʦʤʧʦ-

ʥʝʥʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʩʪʨʦʯʥʦʝ ʨʝʜʘʢʪʠʨʫʝʤʦʝ ʪʝʢʩʪʦʚʦʝ 

ʧʦʣʝ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʩʪʨʦʢʠ.  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʛʨʘʤʤʘ ʩʨʘʚʥʠʚʘʝʪ ʦʪʚʝʪ ʫʯʝʥʠʢʘ ʩ ʧʨʘ-

ʚʠʣʴʥʳʤʠ ʦʪʚʝʪʘʤʠ ʠ ʩʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʚʧʘʜʝʥʠʡ. ɺʳʚʦʜʠʪʩʷ ʨʝʟʫʣʴʪʘʪ 

ʚ ʚʠʜʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ.  

ʌʨʘʛʤʝʥʪ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʚʪʦʨʦʡ ʬʦʨʤʳ: 

é 

begin 

 repeat 

  Randomize; 

  x1:=Random(n);   y1:=Random(n); 

  z1:=x1+y1; 

  until  z1<=n; 

  Form2.Label1.Caption:=IntToStr(x1);   Form2.Label3.Caption:=IntToStr(y1); 

end;  

é 

Label48.Caption:='ʂʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ '+IntToStr(k)+' ʠʟ 10'; 

end; 

procedure TForm2.Edit1KeyPress(Sender: TObject; var Key: Char); 

begin 

 IF key=#13 then 

 Edit2.SetFocus; 

end; 

é 

ʉ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʘ Image ʦʨʛʘʥʠʟʦʚʘʥʘ ʚʩʪʘʚʢʘ ʟʥʘʯʢʦʚ çɿʝʣʝʥʘʷ ʛʘ-

ʣʦʯʢʘè ʠ çʂʨʘʩʥʘʷ ʛʘʣʦʯʢʘè ʦʢʦʣʦ ʧʨʘʚʠʣʴʥʳʭ ʠ ʥʝʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ. ʉ ʮʝ-

ʣʴʶ ʚʠʟʫʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʌʨʘʛʤʝʥʪ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ: 

if z1=x1+y1 then  image1.Picture.LoadFromFile('1.jpg') // ʟʝʣʝʥʘʷ ʛʘʣʦʯʢʘ 

 else image1.Picture.LoadFromFile('2.jpg'); // ʢʨʘʩʥʘʷ ʛʘʣʦʯʢʘé 

ɼʦʙʘʚʣʝʥ ʢʦʤʧʦʥʝʥʪ ʊʘʡʤʝʨ, ʢʦʪʦʨʳʡ ʩʨʘʙʘʪʳʚʘʝʪ ʥʘ ʚʪʦʨʦʡ ʬʦʨʤʝ ʧʨʠ 

ʘʢʪʠʚʘʮʠʠ ʧʨʝʜʝʣʘ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʨʝʢʨʘʱʘʝʪ ʨʘʙʦʪʫ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

ɻʦʪʦʚʦ. ɺʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʟʘʪʨʘʯʝʥʥʳʭ ʤʠʥʫʪ ʠ ʩʝʢʫʥʜ ʥʘ 

ʨʝʰʝʥʠʷ.  

ʇʨʦʛʨʘʤʤʘ ʘʧʨʦʙʠʨʦʚʘʥʘ ʚʦ 2 ʢʣʘʩʩʝ ʥʘ ʫʨʦʢʝ ʤʘʪʝʤʘʪʠʢʠ (ʨʠʩ 3). 



 

37 

 

 

ʈʠʩʫʥʦʢ 3. ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ 
ʋʯʝʥʠʢʠ ʙʳʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʥʦʚʳʤ ʚʠʜʦʤ ʫʩʪʥʦʛʦ ʦʧʨʦʩʘ. ʋʯʠʪʝʣʶ 

ʦʙʣʝʛʯʠʣʘʩʴ ʟʘʜʘʯʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʪʦʛʦ ʦʧʨʦʩʘ. ʉʦʢʨʘʪʠʣʦʩʴ ʚʨʝʤʷ ʫʯʠʪʝʣʷ 

ʧʨʠ ʧʨʦʚʝʨʢʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢ ʢʘʢ ʢʦʤʧʴʶʪʝʨ ʚʳʜʘʝʪ ʨʝʟʫʣʴʪʘʪ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʫ ʫʯʠʪʝʣʷ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʘ-

ʪʠʪʴ ʚʨʝʤʷ ʥʘ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʦʯʝʢ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ. ɼʘʥʥʫʶ ʧʨʦ-

ʛʨʘʤʤʫ ʥʝʩʣʦʞʥʦ ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʡ ʫʯʝʥʠʢʦʚ ʚ ʦʙʣʘʩʪʠ 

ʜʨʫʛʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʚ ʣʶʙʳʭ ʯʠʩʣʦʚʳʭ ʧʨʝʜʝʣʘʭ.  

ʉʯʠʪʘʝʤ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʦʛʨʘʤʤ ʥʘ ʫʨʦʢʘʭ ʚ ʰʢʦʣʝ ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ ʫ ʫʯʝʥʠʢʦʚ, ʦʙʣʝʛ-

ʯʘʝʪ ʨʘʙʦʪʫ ʫʯʠʪʝʣʷ. 

ʋʯʠʪʝʣʷ ʥʘʰʝʡ ʰʢʦʣʳ ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʫ ʥʘ 

ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ. ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʬʦʨʤʘʪʠʚʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʦ 10-ʙʘʣʴʥʦʡ ʰʢʘʣʝ. 

 

ʈɸɿʈɸɹʆʊʂɸ ʀɻʈʆɺʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ 

ʇʆʈʊɸʊʀɺʅʆʁ ʂʆʅʉʆʃʀ ʅɸ ʆʉʅʆɺɽ RASPBERRY PI 

ɻʘʣʠʤʟʷʥʦʚ ʂʘʤʠʣʴ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʣʠʮʝʡ ʧʨʠ ʊʇʋ, 10 ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʜʦʮʝʥʪ ʆʀʊ ʀʐʀʊʈ ʊʇʋ ʄʳʮʢʦ ɽ.ɸ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʈʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʦʛʦ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʧʦʨʪʘʪʠʚʥʦʡ ʢʦʥʩʦʣʠ, ʩʦʙʨʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ Raspberry pi 

4 B.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ:  
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1. ʇʨʦʚʝʩʪʠ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʵʤʫʣʷ-

ʪʦʨʦʚ, ʧʣʘʪʬʦʨʤ ʜʣʷ ʟʘʧʫʩʢʘ ʠʛʨʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Rasp-

berry pi; 

2. ʋʩʪʘʥʦʚʠʪʴ ʠ ʥʘʩʪʨʦʠʪʴ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʥʘ Raspberry 

pi; 

3. ʆʩʫʱʝʩʪʚʠʪʴ ʩʙʦʨʢʫ ʧʦʨʪʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ çGame HATè 

ʠ ʝʛʦ ʥʘʩʪʨʦʡʢʫ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʪʝʤʘʪʠʢʫ ʠ ʧʣʘʪʬʦʨʤʫ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ;  

5. ʇʨʦʚʝʩʪʠ ʦʙʟʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʨʝʜʩʪʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʷʟʳʢʦʚ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ;  

6. ʈʝʘʣʠʟʦʚʘʪʴ ʠʛʨʦʚʦʡ ʜʠʟʘʡʥ, ʤʝʥʶ ʠ ʵʣʝʤʝʥʪʳ ʠʛʨʳ;  

7. ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ;   

8. ʈʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳ-

ʙʨʘʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ; 

9. ʆʩʫʱʝʩʪʚʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʫʶ ʧʣʘʪʬʦʨʤʫ.  

1.ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʣʘʪʬʦʨʤ ʜʣʷ 

Raspberry PI 

¶ ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Raspberry Pi 4 B: 

¶ Broadcom BCM2711 SoC; 

¶ 64-ʙʠʪʥʳʡ ʯʝʪʳʨʝʭʲʷʜʝʨʥʳʡ ARMv8 Cortex-A72 ʧʨʦʮʝʩʩʦʨ ʩ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʦʡ 1.5 ɻɻʮ; 

¶ ɻʨʘʬʠʯʝʩʢʠʡ ʩʦʧʨʦʮʝʩʩʦʨ VideoCore VIÈ; 

¶ ʇʘʤʷʪʴ ʥʘ 1/2/4/8ɻɹ LPDDR4 SDRAM; 

¶ Gigabit Ethernet; 

¶ USB3.0; 

¶ 2 x micro-HDMI;  

¶ 4 ɻɻʮ ʠ 5 ɻɻʮ IEEE 802.11.b/g/n/ac WI-FI + Bluetooth 5.0 Low Energy 

(BLE). 

Raspberry Pi - ɻ ʪʦ ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʜʦʤʘʰʥʝʡ ʤʝʜʠʘ-ʩʪʫʜʠʠ, ʜʦʤʘʰʥʝʛʦ ʩʝʨʚʝʨʘ, ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʨʠʣʦ-

ʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʠʛʨʳ. ʆʥ ʨʘʙʦʪʘʝʪ ʥʘ ʙʘʟʝ ARM-ʧʨʦʮʝʩʩʦʨʦʚ ʠ ʦʙʳʯʥʦ ʠʤʝʝʪ 

ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʧʦʵʪʦʤʫ ʚʳʙʦʨ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʟʘʧʫʩʢʘ ʠʛʨ ʚʘʞʝʥ. 

ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘ-

ʜʘʯʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʢʘʪʝʛʦʨʠʡ: 

¶ ʇʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ - ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ Raspbian OS, Ubuntu, Apertis ʠ ʜʨʫʛʠʝ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʠ ʬʫʥʢʮʠʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. 

¶ ɺʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ - ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ 

ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʝʜʠʘ- ʠ ʚʠʜʝʦʨʝʩʫʨʩʘʤʠ, ʪʘʢʠʝ ʢʘʢ LibreELEC, OSMC, 
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Volumio ʠ ʜʨʫʛʠʝ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʠʛʨʳʚʘʥʠʷ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʢʦʥʪʝʥʪʦʚ. 

¶ ʊʨʝʪʴʷ ʢʘʪʝʛʦʨʠʷ - ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʙʦʪʳ 

ʩ ʵʤʫʣʷʪʦʨʘʤʠ ʠ ʠʛʨʘʤʠ, ʪʘʢʠʝ ʢʘʢ Recalbox, RetroPie, Lakka ʠ ʜʨʫʛʠʝ. 

ʆʥʠ ʩʦʟʜʘʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʥʘʩʣʘʞʜʘʪʴʩʷ ʠʛʨʘʤʠ 

ʥʘ ʩʚʦʠʭ ʢʦʤʧʴʶʪʝʨʘʭ. 

¶ ʀ, ʥʘʢʦʥʝʮ, ʯʝʪʚʝʨʪʘʷ ʢʘʪʝʛʦʨʠʷ - ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ 3D-ʧʝ-

ʯʘʪʴ, Anthias ʠ ʜʨʫʛʠʝ. ʆʥʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʠ ʟʘʜʘʯ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ. 

ʄʳ ʚʳʙʨʘʣʠ Raspbian OS ʢʘʢ ʠʜʝʘʣʴʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ 

Raspberry Pi, ʚʝʜʴ ʦʥʘ ʷʚʣʷʝʪʩʷ ʝʝ ʦʬʠʮʠʘʣʴʥʳʤ ʇʆ ʠ ʩʦʜʝʨʞʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ. ʂʨʦʤʝ ʪʦʛʦ, Raspbian OS 

ʦʙʣʘʜʘʝʪ ʧʨʦʩʪʳʤ ʠ ʧʨʠʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙ-

ʥʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

2. ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ Raspberry 

pi 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ Raspberry Pi ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʩʥʘʯʘʣʘ ʟʘʛʨʫʟʠʪʴ ʠ ʫʩʪʘʥʦʚʠʪʴ Raspberry Pi Imager ʥʘ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ SD-ʢʘʨʪ.  

    

ʈʠʩʫʥʦʢ 1. ʈʠʩ.ʫʥʦʢ2. 

ʇʦʩʣʝ ʵʪʦʛʦ, ʚʩʪʘʚʣʷʝʤ SD-ʢʘʨʪʫ, ʢʦʪʦʨʫʶ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ 

Raspberry Pi, ʚ ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ ʠ ʟʘʧʫʩʢʘʝʤ Raspberry Pi Imager, ʩʣʝʜʫʷ ʠʥ-

ʩʪʨʫʢʮʠʷʤ ʥʘ ʵʢʨʘʥʝ. ʂʘʢ ʪʦʣʴʢʦ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʥʘ SD-

ʢʘʨʪʫ, ʚʳ ʛʦʪʦʚʳ ʢ ʨʘʙʦʪʝ. ɺʩʪʘʚʣʷʝʤ ʢʘʨʪʫ ʚ ʩʚʦʡ Raspberry Pi ʠ ʟʘʛʨʫʞʘʝʤ 

ʩʠʩʪʝʤʫ, ʯʪʦʙʳ ʥʘʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʥʘʤʠ ʦʧʝ-

ʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

3. ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʂʦʥʪʨʦʣʣʝʨʘ GAME HAT 

Game Hat - ʧʣʘʪʘ ʨʘʩʰʠʨʝʥʠʷ, ʧʨʝʚʨʘʱʘʶʱʘʷ Raspberry Pi ʚ ʧʦʨʪʘʪʠʚ-

ʥʫʶ ʠʛʨʦʚʫʶ ʢʦʥʩʦʣʴ. 
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ʈʠʩʫʥʦʢ 3.      ʈʠʩʫʥʦʢ 4. 

ɺ ʨʘʟʲʝʤ GPIO ʥʘ ʧʣʘʪʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨ ʠ ʧʝʨʝʭʦʜʥʠʢ 

ʤʝʞʜʫ ʵʢʨʘʥʦʤ ʠ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʪʘʢʞʝ ʚ ʙʘʪʘʨʝʡʥʳʡ ʦʪʩʝʢ ʧʦʤʝʱʘʝʪʩʷ ʘʢʢʫ-

ʤʫʣʷʪʦʨ ʠ ʩʚʝʨʭʫ ʚʩʷ ʵʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʟʘʢʨʳʚʘʝʪʩʷ ʘʢʨʠʣʦʚʳʤ ʢʦʨʧʫʩʦʤ ʠ ʢʨʝ-

ʧʠʪʩʷ ʰʫʨʫʧʘʤʠ. (ʨʠʩ. 4) 

ʕʢʨʘʥ ʚ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʧʦ HDMI ʢʘʙʝʣʶ, ʘ ʢʥʦʧʢʠ ʠ 

ʜʞʦʡʩʪʠʢ GPIO ʚʳʚʦʜʦʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʝʛʦ ʚ ʩʠʩʪʝʤʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʠʛʨ, ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ 

ʷʚʣʷʝʪʩʷ ñFlappy birdò.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʡ ʠʛʨʳ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python ʠ ʙʠʙʣʠʦʪʝʢʘ pygame, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʫʣʴʪʠʤʝʜʠʡ-

ʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʛʨʳ. Pygame ʦʩʥʦʚʘʥʘ ʥʘ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʙʠʙʣʠʦʪʝʢʝ 

SDL. 

ʇʝʨʚʳʡ ʰʘʛ ʚ ʩʦʟʜʘʥʠʠ ʠʛʨʳ - ʠʤʧʦʨʪʠʨʦʚʘʥʠʝ ʤʦʜʫʣʷ pygame ʠ ʩʦʟʜʘ-

ʥʠʝ ʵʢʨʘʥʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʛʨʳ. ɼʘʣʝʝ ʩʦʟʜʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʮʠʢʣ ʠʛʨʳ ʜʣʷ 

ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ ʧʨʠʣʦʞʝʥʠʷ. ɿʘʪʝʤ ʩʦʟʜʘʝʪʩʷ "ʭʠʪʙʦʢʩ" ʜʣʷ ʧʪʠʮʳ ʠ ʟʘ-

ʜʘʶʪʩʷ ʧʨʘʚʠʣʘ ʝʝ ʧʦʣʝʪʘ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʫʙ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ    ʦʜʠʥʘʢʦʚʦʛʦ 

ʨʘʟʤʝʨʘ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʪʨʫʙʘʤʠ ʠ ʢʨʘʷʤʠ 

ʵʢʨʘʥʘ. ʊʘʢʞʝ ʟʘʛʨʫʞʘʶʪʩʷ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʪʝʢʩʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ ʟʘʜ-

ʥʠʡ ʧʣʘʥ, ʤʦʜʝʣʴ ʧʪʠʮʳ ʠ ʪʨʫʙʳ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʭʘʦʪʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ ʧʦʷʚʣʝʥʠʷ ʪʨʫʙ ʚ ʠʛʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʙʠʙʣʠʦʪʝʢʘ random. ɺ ʠʛʨʝ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʯʢʠ ʠ ʞʠʟʥʠ ʧʪʠʮʳ, ʢʦʪʦʨʳʝ 

ʟʘʚʠʩʷʪ ʦʪ ʥʘʙʨʘʥʥʳʭ ʦʯʢʦʚ. ʋʩʢʦʨʝʥʠʝ ʧʪʠʮʳ ʪʘʢʞʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʯʢʦʚ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʘʪʤʦʩʬʝʨʳ ʠʛʨʳ ʜʦʙʘʚʣʷʝʪʩʷ ʬʦʥʦʚʘʷ ʤʫʟʳʢʘ ʠ ʟʚʫʢʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʨʦʝʢʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʦʨʪʘ-

ʪʠʚʥʦʡ ʢʦʥʩʦʣʠ ʥʘ ʦʩʥʦʚʝ Raspberry Pi, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳ-

ʧʦʣʥʝʥʘ ʫʩʧʝʰʥʦ. ɺ ʭʦʜʝ ʧʨʦʝʢʪʘ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ, ʘ 

ʠʤʝʥʥʦ, ʨʘʟʨʘʙʦʪʘʥʦ ʠʛʨʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʦʨ-

ʪʘʪʠʚʥʦʡ ʢʦʥʩʦʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ Raspberry Pi. 
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ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Raspberry Pi 4 Model B [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://micro-pi.ru/raspberry-pi-4-model-b-rpi-4-b-bcm2711/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 11.1.2022)  

2. Raspberry Pi OS [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.raspberrypi.com/software/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.1.2022) 

3. ɻ. ʍʘʣʬʘʢʨʠ. Raspberry Pi. ʆʬʠʮʠʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ / 
ʧʝʨ. ʩ ʘʥʛʣ. ʉ. ɺ. ʏʝʨʥʠʢʦʚʘ ï ʄ.: ɼʄʂ ʇʨʝʩʩ, 2021. ï 262 ʩ.: ʠʣ. 

4. ʉʦʟʜʘʥʠʝ ʠʛʨ ʥʘ Python 3 ʠ Pygame [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦ-

ʩʪʫʧʘ: https://habr.com/ru/post/347138/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.1.2022) 

5. ʆʩʥʦʚʳ PyGame [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://python-

course.readthedocs.io/projects/elementary/en/latest/lessons/18-

pygame.html#id1 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.1.2022) 

 

3D ʄʆɼɽʃʔ ɼʀɿɸʁʅɸ ɾʀʃʆʁ ʂʆʄʅɸʊʓ 

ɻʣʝʙʦʚ ɸʥʜʨʝʡ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çɻʠʤʥʘʟʠʷ ˉ 

12è, 8 ʢʣʘʩʩ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ.  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʃʠʧʘʯʫʢ ʅʘʪʘʣʴʷ ɺʣʘʜʠʩʣʘʚʦʚʥʘ 

 

ɼʠʟʘʡʥ ï ʵʪʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʙʳʪʘ, ʚʥʫʪ-

ʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʭ, ʪʠʧʦʛʨʘʬʩʢʠʭ ʠ ʪ. ʧ. ʠʟʜʝʣʠʡ. 

ʄʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʚʦʧʨʦʩ: çʇʦʯʝʤʫ ʦʥ ʪʘʢ ʚʘʞʝʥ ʠ ʪʘʢ ʤʥʦʛʦ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ?è. ɺʦ-ʧʝʨʚʳʭ, ʦʥ ʧʨʠʜʘʸʪ ʦʙʲʝʢʪʫ ʨʘʟʣʠʯʥʳʝ ʵʩʪʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʦ-

ʪʦʨʳʝ, ʚʩʝ ʚʤʝʩʪʝ, ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʱʫʱʝʥʠʷ ʫ ʯʝʣʦʚʝʢʘ, ʣʠʮʝʟʨʝʚʰʝʛʦ 

ʝʛʦ. ʇʨʦʬʝʩʩʠʷ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʠʟʘʡʥʘ ʥʘʟʳʚʘʝʪʩʷ ʜʠʟʘʡ-

ʥʝʨʦʤ. 

ɼʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʛʨʘʤʤʳ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʘʟʯʠʢʫ, ʝʱʸ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʫʚʠʜʝʪʴ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷ-

ʜʝʪʴ ʜʠʟʘʡʥ. ʅʘʧʨʠʤʝʨ, ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʨʘʚʠʪʩʷ ʣʠ ʝʤʫ ʜʠʟʘʡʥ 

ʠʣʠ ʥʝʪ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʩʚʦʠ ʧʨʝʜʧʦʯʪʝʥʠʷ. 

ʇʨʠʯʠʥʦʡ ʚʳʙʦʨʘ ʤʥʦʡ ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʚ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʠʨʫʷ ʜʠʟʘʡʥ ʷ 

ʙʫʜʫ ʨʘʟʚʠʚʘʪʴ ʩʚʦʠ ʥʘʚʳʢʠ ʠ ʩʤʦʛʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʧʨʠʤʝ-

ʥʝʥʠʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʠʝ ʢʘʢ: ʘʥʠʤʘʮʠʷ, gamedev, 3d ʧʝʯʘʪʴ ʠ ʪ.ʧ. 

ʎʝʣʴ: ʩʦʟʜʘʪʴ 3D ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʢʦʤʬʦʨʪʥʦʡ ʞʠʣʦʡ ʢʦʤ-

ʥʘʪʳ. 

ɿʘʜʘʯʠ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʠ ʢʘʢʠʝ ʦʙʲʝʢʪʳ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 
ʢʦʤʥʘʪʝ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

2. ʉʤʦʜʝʣʠʨʦʚʘʪʴ 3D-ʦʙʲʝʢʪʳ ʠ ʨʘʩʧʦʣʦʞʠʪʴ ʠʭ ʚ ʢʦʤʥʘʪʝ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ 

ʵʪʦʛʦ Blender. 

3. ʉʜʝʣʘʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. 

https://micro-pi.ru/raspberry-pi-4-model-b-rpi-4-b-bcm2711/
https://www.raspberrypi.com/software/
https://habr.com/ru/post/347138/
https://python-course.readthedocs.io/projects/elementary/en/latest/lessons/18-pygame.html#id1
https://python-course.readthedocs.io/projects/elementary/en/latest/lessons/18-pygame.html#id1
https://python-course.readthedocs.io/projects/elementary/en/latest/lessons/18-pygame.html#id1
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4. ʇʦʜʛʦʪʦʚʠʪʴ ʜʦʢʣʘʜ ʠ ʧʨʝʟʝʥʪʘʮʠʶ ʧʨʦʝʢʪʘ. 

ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨ-

ʥʳʝ ʠʟ ʥʠʭ: Maya, Autodesk 3ds Max, Blender. Autodesk Maya ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʣʫʯʰʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʥʦʤ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʭʫʜʦʞʥʠʢʦʚ.  

3ds Max ʦʪ Autodesk ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʣʝʚʠ-

ʟʠʦʥʥʳʭ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʬʠʣʴʤʦʚ ʠʣʠ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʧʨʦʜʫʢʪʘ. ʂʘʢ ʠ ʝʛʦ ʨʦʜʩʪʚʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Maya, 3ds Max ʤʦ-

ʞʝʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʥʘʜʝʞʥʳʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʞʠʜʢʦʩʪʝʡ, ʚʦʣʦʩ ʠ ʤʝʭʘ, ʥʘʩʪʨʦʡʢʠ ʧʝʨʩʦʥʘʞʝʡ ʠ ʘʥʠ-

ʤʘʮʠʠ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʦʛʨʘʤʤʳ ʧʣʘʪʥʳʝ ʧʦʵʪʦʤʫ ʷ ʥʝ ʩʪʘʣ ʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʠ ʚʳʙʨʘʣ Blender, ʟʘ ʝʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ. 

 ʗ ʩʯʠʪʘʶ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʤʥʘʪʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ 3 ʟʦʥʳ: 

ʟʦʥʫ ʭʨʘʥʝʥʠʷ ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʰʢʘʬʳ, ʟʦʥʫ ʦʪʜʳʭʘ ʚ ʢʦʪʦʨʦʡ ʙʫ-

ʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʜʠʚʘʥ-ʢʨʦʚʘʪʴ ʠ ʊɺ ʟʦʥʘ, ʠ ʨʘʙʦʯʘʷ ʟʦʥʘ ʩ ʧʠʩʴʤʝʥʥʳʤ ʩʪʦʣʦʤ 

ʠ ʫʜʦʙʥʳʤ ʢʨʝʩʣʦʤ. ɿʦʥʘ ʦʪʜʳʭʘ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʢʦʤʥʘʪʳ, ʨʘʙʦ-

ʯʘʷ ʟʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʙʣʠʟʠ ʠʩʪʦʯʥʠʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ (ʦʢʥʘ), ʟʦʥʘ ʭʨʘ-

ʥʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʤʝʩʪʠʪʝʣʴʥʘʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʠʟʫʘʣʴʥʦ ʥʝ ʧʝʨʝʛʨʫʞʘʝʪ 

ʢʦʤʥʘʪʫ. 

 ɼʣʷ ʥʘʯʘʣʘ ʷ ʩʦʟʜʘʣ ʦʩʥʦʚʫ ʜʣʷ ʢʦʤʥʘʪʳ ʠʟ ʧʣʦʩʢʠʭ ʦʙʲʝʢʪʦʚ (plane) ʚ 

ʦʜʥʦʡ ʠʟ ʥʠʭ ʷ ʩʜʝʣʘʣ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʜʚʝʨʠ ʠ ʩʘʤʫ ʜʚʝʨʴ, ʘ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʩʪʝʥʝ ʩʜʝʣʘʣ ʦʢʥʦ ʩ ʧʦʜʦʢʦʥʥʠʢʦʤ ʚ ʵʪʦʤ ʤʥʝ ʩʠʣʴʥʦ ʧʦʤʦʛ ʠʥʩʪʨʫʤʝʥʪ insert 

faces. ʂ ʧʨʠʤʝʨʫ, ʩ ʧʦʤʦʱʴʶ ʥʝʛʦ ʷ ʩʜʝʣʘʣ ʨʘʤʫ ʜʣʷ ʦʢʥʘ ʠ ʩʪʝʢʣʦʧʘʢʝʪ. ʊʘʢʞʝ 

ʤʥʝ ʧʦʤʦʛ ʠʥʩʪʨʫʤʝʥʪ extrude ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ çʚʳʜʘʚʣʠʚʘʪʴè ʧʦʣʠʛʦʥʳ. 

ʇʦʩʣʝ ʦʩʥʦʚʘʥʠʷ ʷ ʥʘʯʘʣ ʨʘʙʦʪʘʪʴ ʥʘʜ ʜʠʚʘʥʦʤ. ɽʛʦ ʷ ʩʜʝʣʘʣ, ʩʦʟʜʘʚ ʝʛʦ ʥʠʟʢʦ 

ʧʦʣʠʛʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʠ ʫʚʝʣʠʯʠʣ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʛʦʥʦʚ ʩ ʧʦʤʦʱʴʶ 

subdivision. ʏʪʦʙʳ ʧʦʣʠʛʦʥʳ ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʷ ʠʩʧʦʣʴʟʦ-

ʚʘʣ ʠʥʩʪʨʫʤʝʥʪ cut loop ʨʘʟʙʠʚʘʷ ʙʦʣʴʰʠʝ ʧʦʣʠʛʦʥʳ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʷ ʝʱʸ ʨʘʟ ʠʩʧʦʣʴʟʦʚʘʣ ʬʫʥʢʮʠʶ subdivision ʠ ʜʦʙʘʚʠʣ ʜʠʚʘʥʫ ʬʠʟʠʯʝ-

ʩʢʦʝ ʩʚʦʡʩʪʚʦ ʪʢʘʥʠ. ʏʪʦʙʳ ʜʠʚʘʥ ʤʦʛ ʜʝʨʞʘʪʴʩʷ ʟʘ ʯʪʦ ʪʦ, ʠ ʥʝ ʧʘʜʘʪʴ ʙʝʩʢʦ-

ʥʝʯʥʦ, ʷ ʩʦʟʜʘʣ vertex ʛʨʫʧʧʫ ʠ ʜʦʙʘʚʠʣ ʚ ʥʝʸ ʜʥʦ ʜʠʚʘʥʘ. ʊʝʧʝʨʴ ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʜʠʚʘʥʘ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʤʝʩʪʝ, ʘ ʚʩʷ ʦʩʪʘʣʴʥʘʷ ʧʘʜʘʣʘ ʠ ʩʚʠʩʘʣʘ. ʏʪʦʙʳ ʵʪʦʛʦ ʥʝ 

ʙʳʣʦ ʷ ʚʢʣʶʯʠʣ ʚ ʥʘʩʪʨʦʡʢʘʭ ʬʠʟʠʢʠ ʪʢʘʥʠ (ʢ ʜʠʚʘʥʫ) ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ ʢʘʢ 

pressure (ʜʘʚʣʝʥʠʝ) ʠ ʫʩʪʘʥʦʚʠʣ ʤʦʱʥʦʩʪʴ ʥʘ 10. ʉʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʦʜʥʦʛʦ 

ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʜʥʘ ʥʝ ʭʚʘʪʘʝʪ, ʧʦʵʪʦʤʫ ʚ ʢʘʨʢʘʩ ʪʘʢʞʝ ʩʪʦʠʪ ʜʦʙʘʚʠʪʴ ʚʩʝ ʨʝ-

ʙʨʘ ʜʠʚʘʥʘ. ʊʘʢʞʝ ʷ ʜʦʙʘʚʠʣ ʝʱʸ ʛʨʘʥʝʡ ʚ ʢʘʨʢʘʩ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʦ ʧʦʭʦʞʝ, 

ʯʪʦ ʫ ʜʠʚʘʥʘ ʝʩʪʴ ʧʦʜʫʰʢʠ.  

 ɿʘʪʝʤ ʷ ʧʨʠʩʪʫʧʠʣ ʢ ʩʦʟʜʘʥʠʶ ʰʢʘʬʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʙʣʦʢʦʚ-ʧʦʣʦʢ 

ʠ ʚ ʮʝʥʪʨʝ ʥʘʭʦʜʠʪʩʷ ʤʝʩʪʦ ʜʣʷ ʪʝʣʝʚʠʟʦʨʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʣʦʢʦʚ-ʧʦʣʦʢ ʷ ʩʦ-

ʟʜʘʚʘʣ ʢʫʙ ʠ ʥʘ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥʘʭ ʷ ʠʩʧʦʣʴʟʦʚʘʣ ʠʥʩʪʨʫʤʝʥʪ 

insert faces, ʘ ʟʘʪʝʤ ʩʦʝʜʠʥʷʣ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʢʠ ʧʦʣʢʠ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰʠ 

"F" ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʛʨʘʥʴ ʤʝʞʜʫ ʚʳʜʝʣʝʥʥʳʤʠ ʚʝʨʰʠʥʘʤʠ. ɿʘʜʥʶʶ ʩʪʝʥʫ ʷ 
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ʩʜʝʣʘʣ ʠʟ ʢʫʙʘ ʠʟʤʝʥʠʚ ʝʛʦ ʤʘʩʰʪʘʙ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣ ʧʦʭʦʞ 

ʥʘ ʩʪʝʥʢʫ ʰʢʘʬʘ. 

 ʇʦʪʦʤ ʷ ʥʘʯʘʣ ʜʝʣʘʪʴ ʩʪʦʣʠʢʠ. ʆʜʠʥ ʜʦʣʞʝʥ ʙʳʣ ʥʘʭʦʜʠʪʴʩʷ ʤʝʞʜʫ ʜʠ-

ʚʘʥʦʤ ʠ ʰʢʘʬʦʤ, ʥʘʭʦʜʷʩʴ ʥʘ ʫʨʦʚʥʝ ʩʪʦʣʠʢʘ, ʜʨʫʛʦʡ ʧʝʨʝʜ ʦʢʥʦʤ ʠ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʚʳʰʝ, ʧʦʪʦʤʫ ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʘʙʦʯʠʤ. ʉʪʦʣʠʢʠ ʷ ʜʝʣʘʣ ʪʘʢʠʤ ʞʝ ʩʧʦʩʦ-

ʙʦʤ, ʢʘʢ ʠ ʟʘʜʥʶʶ ʩʪʝʥʢʫ ʰʢʘʬʘ, ʪ.ʝ. ʩʦʟʜʘʚʘʣ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʣ ʢʫʙʳ. ʉʪʫʣ 

ʨʷʜʦʤ ʩ ʨʘʙʦʯʠʤ ʩʪʦʣʠʢʦʤ, ʷ ʜʝʣʘʣ ʧʦʯʪʠ ʪʘʢʠʤ ʞʝ ʤʝʪʦʜʦʤ ʢʘʢ ʷ ʜʝʣʘʣ ʜʠʚʘʥ, 

ʦʪʣʠʯʠʝ ʙʳʣʦ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʤʥʝ ʥʝ ʧʨʠʰʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪ 

sculpting, ʪ.ʢ. ʩʪʫʣ ʩʦʭʨʘʥʠʣ ʩʚʦʶ ʬʦʨʤʫ.  

 ɼʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷ ʨʝʰʠʣ ʩʦʟʜʘʪʴ ʢʘʨʪʠʥʫ, ʢʦʪʦʨʘʷ ʙʳ ʨʘʩ-

ʧʦʣʘʛʘʣʘʩʴ ʥʘʜ ʜʠʚʘʥʦʤ. ɺ ʝʸ ʩʦʟʜʘʥʠʠ ʥʝ ʙʳʣʦ ʥʠʯʝʛʦ ʩʣʦʞʥʦʛʦ ʧʦʵʪʦʤʫ ʧʨʦ 

ʥʝʸ ʤʥʝ ʦʩʦʙʦ ʥʝʯʝʛʦ ʨʘʩʩʢʘʟʘʪʴ. ɸ ʚʦʪ ʧʨʦ ʯʪʦ ʤʥʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʝʩʪʴ ʯʪʦ 

ʨʘʩʩʢʘʟʘʪʴ, ʪʘʢ ʵʪʦ ʧʨʦ ʣʘʤʧʫ, ʢʦʪʦʨʫʶ ʷ ʨʝʰʠʣ ʧʦʩʪʘʚʠʪʴ ʥʘ ʨʘʙʦʯʠʡ ʩʪʦʣ. 

ɼʣ̫ ʝʸ ʩʦʟʜʘʥʠʷ ʷ ʧʨʠʤʝʥʠʣ ʮʝʣʳʭ ʪʨʠ ʥʝʟʥʘʢʦʤʳʭ ʤʥʝ ʨʘʥʝʝ ʤʦʜʠʬʠʢʘʪʦʨʘ: 

bevel, curve, array. ʉʥʘʯʘʣʘ ʷ ʩʜʝʣʘʣ ʧʦʜʩʪʘʚʢʫ ʜʣʷ ʣʘʤʧʳ ʠ ʫʞʝ ʥʘ ʥʝʡ ʧʨʠʤʝ-

ʥʠʣ ʤʦʜʠʬʠʢʘʪʦʨ bevel, ʢʦʪʦʨʳʡ ʩʛʣʘʞʠʚʘʝʪ ʢʨʘʷ ʩʝʪʢʠ. ʇʦʪʦʤ ʷ ʥʘʯʘʣ ʜʝʣʘʪʴ 

ʦʩʥʦʚʘʥʠʝ ʛʥʫʱʝʛʦʩʷ ʢʘʢ ʧʨʦʚʦʣʦʢʘ ʧʨʦʚʦʜʘ. ʉʜʝʣʘʚ ʦʩʥʦʚʘʥʠʷ, ʷ ʧʦʩʪʘʚʠʣ ʚ 

ʮʝʥʪʨʝ ʦʩʥʦʚʘʥʠʷ ʧʨʦʚʦʜʘ ʪʦʯʢʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ ʧʨʠ ʘʢʪʠʚʘ-

ʮʠʠ ʦʬʠʮʠʘʣʴʥʦʛʦ ʘʜʜʦʥʘ extra objects. ʀ ʚʳʜʘʚʠʣ ʝʸ ʪʘʢ, ʯʪʦʙʳ ʚʳʩʪʨʦʠʣʘʩʴ 

ʣʠʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʣʠʥʠʷ ʚʳʩʪʨʦ-

ʝʥʘ ʝʝ ʤʥʝ ʥʘʜʦ ʙʳʣʦ ʢʦʥʚʝʨʪʠʨʦʚʘʪʴ ʚ ʢʨʠʚʫʶ (curve).  ʇʦʪʦʤ ʷ ʩʜʝʣʘʣ ʩʝʛ-

ʤʝʥʪ ʧʨʦʚʦʜʘ, ʧʦʟʞʝ ʦʥ ʙʫʜʝʪ ʢʦʧʠʨʦʚʘʪʴʩʷ. ʂʦʛʜʘ ʩʝʛʤʝʥʪ ʩʪʘʣ ʛʦʪʦʚʳʤ ʷ 

ʧʨʠʤʝʥʠʣ ʥʘ ʥʸʤ ʤʦʜʠʬʠʢʘʪʦʨ array ʠ ʚʳʩʪʘʚʠʣ ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʧʠʨʦʚʘʥʠʷ (z). 

ʉʨʘʟʫ ʧʦʩʣʝ ʵʪʦʛʦ ʷ ʜʦʙʘʚʠʣ ʥʘ ʩʝʛʤʝʥʪ ʤʦʜʠʬʠʢʘʪʦʨ curve, ʢʦʪʦʨʳʡ ʟʘʩʪʘʚʠʣ 

ʢʦʧʠʠ ʩʝʛʤʝʥʪʘ ʢʦʧʠʨʦʚʘʪʴʩʷ ʧʦ ʪʦʡ ʩʘʤʦʡ ʢʨʠʚʦʡ, ʩʦʟʜʘʚʘʷ ʧʦʜʦʙʠʝ ʧʨʦʚʦʜʘ. 

ʆʩʪʘʣʦʩʴ ʪʦʣʴʢʦ ʥʘʩʪʨʦʠʪʴ ʢʦʣ-ʚʦ ʢʦʧʠʡ. ʂʦʛʜʘ ʧʨʦʚʦʜ ʛʦʪʦʚ ʤʦʞʥʦ ʜʝʣʘʪʴ 

ʩʘʤʫ ʣʘʤʧʫ, ʢʦʪʦʨʫʶ ʷ ʩʜʝʣʘʣ ʦʜʥʦʡ ʝʜʠʥʦʡ ʯʘʩʪʴʶ. 

 ɿʘʢʦʥʯʠʚ ʩ ʣʘʤʧʦʡ, ʷ ʧʨʠʩʪʫʧʠʣ ʢ ʰʢʘʬʫ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ 

ʚʦʢʨʫʛ ʜʚʝʨʠ. ʏʪʦʙʳ ʩʜʝʣʘʪʴ ʤʝʩʪʘ ʭʨʘʥʝʥʠʷ ʜʣʷ ʚʝʱʝʡ ʷ ʦʧʷʪʴ ʠʩʧʦʣʴʟʦʚʘʣ 

ʢʫʙʳ, ʢʦʪʦʨʳʝ ʷ ʤʘʩʰʪʘʙʠʨʦʚʘʣ ʯʪʦʙʳ ʦʥʠ ʧʦʜʭʦʜʠʣʠ ʧʦ ʧʨʦʧʦʨʮʠʷʤ. ʇʦʪʦʤ, 

ʷ ʩʜʝʣʘʣ plane ʢʦʪʦʨʳʡ ʷ ʧʦʩʪʘʚʠʣ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʚʳʛʣʷʜʝʣ ʢʘʢ ʧʝʨʝʜʥʷʷ ʩʪʝʥʢʘ 

ʰʢʘʬʘ ʠ ʥʘ ʵʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʰʢʘʬʘ ʟʘʢʦʥʯʠʣʦʩʴ. 

 ʏʪʦʙʳ ʟʘʧʦʣʥʠʪʴ ʧʦʣʢʠ ʷ ʩʦʙʠʨʘʣʩʷ ʧʦʩʪʘʚʠʪʴ ʪʫʜʘ ʢʥʠʛʠ ʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʢʘʞʜʫʶ, ʥʦ ʧʦʥʷʣ, ʯʪʦ ʵʪʦ ʙʫʜʝʪ ʢʨʘʡʥʝ ʥʝʚʳʛʦʜʥʦ ʠ 

ʨʝʰʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʜʦʥ archimesh. ʆʥ ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʦʙʲʝʢʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʦ ʠ ʢʥʠʛʠ, ʧʦʵʪʦʤʫ ʷ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ 

ʠʤ. ʊʘʢʞʝ ʫ ʥʝʛʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʞʘʣʶʟʠ, ʢʦʪʦʨʳʝ ʷ ʪʘʢʞʝ ʙʣʘʛʦ-

ʧʦʣʫʯʥʦ ʠʩʧʦʣʴʟʦʚʘʣ. 

 ɼʘʣʴʰʝ ʷ ʥʘʯʘʣ ʚʩʝʤʫ ʵʪʦʤʫ ʜʦʙʘʚʣʷʪʴ ʪʝʢʩʪʫʨʳ. ɼʠʚʘʥʫ ʠ ʩʪʫʣʫ ʷ ʧʨʦ-

ʩʪʦ ʜʦʙʘʚʠʣ ʢʦʨʠʯʥʝʚʫʶ ʪʝʢʩʪʫʨʫ. ʉʪʝʥʝ ʥʘ ʢʦʪʦʨʦʡ ʚʠʩʠʪ ʢʘʨʪʠʥʘ ʠ ʧʦʣʫ ʷ 

ʜʦʙʘʚʠʣ ʪʝʢʩʪʫʨʫ ʪʝʤʥʦʛʦ ʜʝʨʝʚʘ. ʇʦʟʞʝ ʷ ʨʝʰʠʣ ʜʦʙʘʚʠʪʴ ʵʪʫ ʪʝʢʩʪʫʨʫ ʟʘʜ-

ʥʝʡ ʩʪʝʥʢʝ ʰʢʘʬʘ, ʙʣʦʢʘʤ-ʧʦʣʢʘʤ ʰʢʘʬʘ ʠ ʧʦʣʢʘʤ ʚʥʫʪʨʠ ʰʢʘʬʘ ʚʦʢʨʫʛ 

ʜʚʝʨʠ. ʈʘʙʦʯʝʤʫ ʩʪʦʣʫ ʷ ʩʜʝʣʘʣ ʢʦʨʠʯʥʝʚʳʝ ʥʦʞʢʠ ʠ ʩʪʝʢʣʷʥʥʫʶ ʩʪʦʣʝʰʥʠʮʫ. 

ʊʘʢʠʝ ʞʝ ʪʝʢʩʪʫʨʳ ʷ ʜʘʣ ʩʪʦʣʠʢʫ ʤʝʞʜʫ ʰʢʘʬʦʤ ʠ ʜʠʚʘʥʦʤ. ʐʢʘʬʫ ʚʦʢʨʫʛ 
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ʜʚʝʨʠ ʷ ʨʝʰʠʣ ʜʘʪʴ ʙʝʣʳʡ ʮʚʝʪ. ʉʪʝʥʘʤ ʷ ʪʘʢʞʝ ʜʘʣ ʙʝʣʳʡ ʮʚʝʪ (ʥʝ ʩʯʠʪʘʷ 

ʩʪʝʥʫ ʥʘ ʢʦʪʦʨʦʡ ʚʠʩʠʪ ʢʘʨʪʠʥʘ.  

 ʉ ʣʘʤʧʦʡ ʚʩʸ ʚʳʰʣʦ ʧʦʩʣʦʞʥʝʝ. ɽʸ ʦʩʥʦʚʥʘʷ ʪʝʢʩʪʫʨʘ ï ɻ ʪʦ ʯʝʨʥʳʡ ʮʚʝʪ, 

ʦʜʥʘʢʦ ʩʚʝʪʷʱʘʷʩʷ ʯʘʩʪʴ ʠʤʝʝʪ ʙʝʣʳʡ ʮʚʝʪ. ɺʩʸ ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʷ ʚʳʜʝʣʠʣ 

ʛʨʘʥʴ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʩʚʝʪʠʪʴʩʷ ʠ ʧʦʢʘ ʦʥʘ ʚʳʜʝʣʝʥʘ ʩʦʟʜʘʣ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ, 

ʥʘʞʘʣ assign ʠ ʜʦʙʘʚʠʣ ʝʤʫ ʩʚʦʡʩʪʚʘ ʩʚʝʯʝʥʠʷ.  

 ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʷ ʩʪʦʣʢʥʫʣʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʨʘʟʚʝʨʪʢʠ. ʀʟ-ʟʘ ʢʨʠʚʳʭ 

ʧʦʣʠʛʦʥʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʷ ʥʝ ʤʦʛ ʥʦʨʤʘʣʴʥʦ ʪʝʢʩʪʫʨʠʨʦʚʘʪʴ. ʂ ʩʯʘʩʪʴʶ 

ʷ ʠʟʙʘʚʠʣʩʷ ʦʪ ʵʪʠʭ ʧʨʦʙʣʝʤ ʩ ʧʦʤʦʱʴʶ ʚʳʜʝʣʝʥʠʷ ʚʩʝʭ ʦʩʪʨʳʭ ʫʛʣʦʚ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ mark seem ʠ unwrap.   

 ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʷ ʧʦʣʫʯʠʣ ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʚ ʧʨʦʛʨʘʤʤʝ 3D ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ Blender ʢʦʪʦʨʳʝ ʷ ʤʦʛʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʧʝʨʝʯʠʩʣʝʥ-

ʥʳʭ ʨʘʥʝʝ. ʊʘʢʞʝ ʫ ʤʝʥʷ ʝʩʪʴ ʛʦʪʦʚʘʷ 3D ʤʦʜʝʣʴ ʜʠʟʘʡʥʘ ʢʦʤʥʘʪʳ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%B7%D0%B0%D0%

B9%D0%BD, 

2. https://univerpl.com.ua/ru/blog/3d-grafika-aktualnost-napravleniya-i-

mnenie-eksperta/, 

3. https://vc.ru/services/473250-top-10-programm-dlya-3d-modelirovaniya-v-

2022-godu,  

4. https://leroymerlin.ru/product/plenka-samokleyashchayasya-temnoe-derevo-

045x2-m-cvet-temno-korichnevyy-

81947685/?utm_referrer=https%3A%2F%2Fwww.google.com%2F,  

5. https://profildoors-doors.ru/profil-doors-serija-u/seriya-u-

alyaska/mezhkomnatnaya-dver-1u-alyaska,  

6. https://pikabu.ru/story/morskoy_zakat_7777114. 
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ʇʨʠʣʦʞʝʥʠʝ: 

 

 

 

ʈɽʃʔʉʓ ʂʈɽʇʃɽʅʀʗ ʇɸʉʉɸɾʀʈʉʂʀʍ ʂʈɽʉɽʃ ʉɸʄʆʃɪʊʆɺ  

ɸʅ-24 ʀ ɸʅ-26-100 

ɻʣʫʰʢʦʚ ɸʣʝʢʩʝʡ ʀʛʥʘʪʦʚʠʯ 

ʄɹʋɼʆ ʛ.ʀʨʢʫʪʩʢʘ ʎɼʊʊ, ʄɹʆʋ ʛ.ʀʨʢʫʪʩʢʘ ʉʆʐ ˉ23, 9 ʢʣʘʩʩ 

ʛ.ʀʨʢʫʪʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʈʝʡʥʛʦʣʴʜ ʄʠʭʘʠʣ ɻʨʠʛʦʨʴʝʚʠʯ 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʘʤʦʣʝʪʳ ï ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ/ʫʩʪʨʦʡʩʪʚʦ, ʪʨʝʙʫʶʱʝʝ 

ʢʨʘʡʥʝʛʦ ʚʥʠʤʘʥʠʷ ʢʦ ʚʩʝʤ ʩʚʦʠʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. ɺʩʝ ʜʝʪʘʣʠ 
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ʠ ʚʩʝ ʯʘʩʪʠ ʜʦʣʞʥʳ ʠʩʧʨʘʚʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ. ʊʦʣʴʢʦ ʪʘʢ ʩʘʤʦʣʝʪ 

ʙʫʜʝʪ ʪʝʤ, ʯʝʤ ʦʥ ʷʚʣʷʝʪʩʷ ï ʪʦʯʥʳʤ, ʥʘʜʝʞʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʝ-

ʨʝʜʚʠʞʝʥʠʷ, ʩʧʦʩʦʙʥʳʤ ʚʳʧʦʣʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʬʫʥʢʮʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʘʤʦʣʝʪʳ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ʩʘʤʳʝ ʨʘʟʥʳʝ ʟʘʜʘʯʠ. ɹʦʣʴ-

ʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʛʦʪʦʚʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʮʝʣʷʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʢʘʨʜʠʥʘʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ʅʘʧʨʠʤʝʨ, ʩʘʤʦʣʝʪ ɸʅ-148 ï ʩʨʝʜʥʝʤʘʛʠ-

ʩʪʨʘʣʴʥʳʡ ʫʟʢʦʬʶʟʝʣʷʞʥʳʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʩʘʤʦʣʸʪ, ʧʨʦʠʟʚʦʜʠʤʳʡ ʥʘ ʚʦʨʦ-

ʥʝʞʩʢʦʤ ʟʘʚʦʜʝ çɺɸʉʆè (ɺʦʨʦʥʝʞʩʢʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʩʘʤʦʣʸʪʦʩʪʨʦʠʪʝʣʴʥʦʝ 

ʦʙʱʝʩʪʚʦ). ʆʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʩʘʤʦʣʝʪʘ, ʚ ʚʘ-

ʨʠʘʥʪʝ ʣʝʪʘʶʱʝʛʦ ʛʦʩʧʠʪʘʣʷ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦʪ ʩʘʤʦʣʝʪ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʘʚʠʘʮʠʦʥʥʦʛʦ ʧʘʨʢʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʳ ʈʦʩʩʠʠ. ʊʘʢʞʝ ʚ ʵʪʦʪ ʘʚʠʘʧʘʨʢ ʚʭʦʜʷʪ ʩʘʤʦʣʝʪʳ: ʀʣ-76ʊɼ, ɸʅ-74ʇ, 

ɹʝ-200ʏʉ, ʗʂ-42ɼ, SSJ100-95LR. 

ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʦʣʝʪʦʚ ʈʌ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ 1287 ʝʜʠʥʠʮ - 

ʠʟ ʥʠʭ ʚʩʝʛʦ 1101 ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʧʘʩʩʘʞʠʨʩʢʠʭ, ʚʢʣʶʯʘʷ 801 ʙʦʨʪ ʦʩʥʦʚ-

ʥʦʡ ʘʚʠʘʮʠʠ. ʆʩʪʘʣʴʥʳʝ 84 ï ʛʨʫʟʦʚʳʝ ʩʘʤʦʣʝʪʳ, ʝʱʸ 42 ï ʢʣʘʩʩʘ ʙʠʟʥʝʩ ʜʞʝ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʦʢʦʣʦ 60 ʩʘʤʦʣʝʪʦʚ ʛʦʩʘʚʠʘʮʠʠ. ʆʥʠ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ çʬʘʢʪʠʯʝʩʢʠ 

ʥʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʝʨʝʚʦʟʢʘʭè, ʦʪʤʝʯʘʝʪ ɸʊʆʈ. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʪʨʘʥʩʘ ʈʌ, ʜʦʣʷ ʩʘʤʦʣʝʪʦʚ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʢʦʤʤʝʨʯʝʩʢʦʤ ʧʘʨʢʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʩʘʤʦʣʝʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 67,1%. ʇʨʠ ʵʪʦʤ ʥʝ 

ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʚ ʤʘʨʪʝ 2022 ʛʦʜʘ ʠʟ 801 ʩʘʤʦʣʝʪʘ çʦʩʥʦʚʥʦʡ ʧʘʩʩʘʞʠʨ-

ʩʢʦʡ ʘʚʠʘʮʠʠè 78 ʙʦʨʪʦʚ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʠ ʘʨʝʩʪʦʚʘʥʳ ʟʘ ʛʨʘ-

ʥʠʮʝʡ ʠʟ-ʟʘ ʩʘʥʢʮʠʡ. ɺ ʈʦʩʩʠʶ ʦʥʠ ʚʨʷʜ ʣʠ ʚʝʨʥʫʪʩʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʝʡʯʘʩ 

ʚ ʙʦʣʴʰʦʡ ʘʚʠʘʮʠʠ ʥʝ 801, ʘ ʪʦʣʴʢʦ 723 ʩʘʤʦʣʝʪʘ. çʉʘʤʦʣʝʪʦʚ ʨʦʩʩʠʡʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ð 157 ʠʟ 723 ʠʣʠ 21,7%. ʅʦ ʵʪʠʭ 157 86% ʠʣʠ 136 ð ɻ ʪʦ çʉʫʭʦʡ 

ʉʫʧʝʨʜʞʝʪè (SSJ-100). ɸ ʵʪʦ, ʫʚʳ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠ çʨʦʩʩʠʡʩʢʘʷè ʯʘʩʪʴ ʘʚʠʘ-

ʧʘʨʢʘ ʦʯʝʥʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʩʪʘʚʦʢ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭè. ʋʢʘ-

ʟr ʚʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʤʠ ʘʚʠʘʢʦʤʧʘʥʠʷʤʠ ʙʦʣʝʝ 700 ʩʘʤʦʣʝʪʦʚ (ʚʢʣʶ-

ʯʘʷ ʛʨʫʟʦʚʳʝ) ʧʦʣʫʯʝʥʦ ʚ ʣʠʟʠʥʛ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʩʘʥʢʮʠʡ ʟʘʨʫʙʝʞ-

ʥʳʝ ʣʠʟʠʥʛʦʜʘʪʝʣʠ ʥʝ ʪʦʣʴʢʦ ʦʪʟʳʚʘʶʪ ʩʚʦʠ ʚʦʟʜʫʰʥʳʝ ʩʫʜʘ ʠʟ ʈʦʩʩʠʠ, ʥʦ ʠ 

ʦʪʤʝʥʷʶʪ ʧʦʩʪʘʚʢʠ ʥʦʚʦʡ ʪʝʭʥʠʢʠ ʠ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʙʩʣʫʞʠʚʘʪʴ ʠ ʧʦʩʪʘʚʣʷʪʴ 

ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʜʣʷ ʙʦʨʪʦʚ, ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʘʤʦʣʝʪ ʠʩʧʨʘʚʥʦ ʠ ʵʬʬʝʢ-

ʪʠʚʥʦ ʚʳʧʦʣʥʷʣ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʚʩʝ ʜʝʪʘʣʠ ʩʘʤʦʣʝʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʨʘʚʥʳ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʚʭʦʜʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʝʪʘʣʠ ʩʘʤʦʣʝʪʘ ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʠʭʦʜʷʪ ʚ ʥʝ-

ʛʦʜʥʦʩʪʴ ʠ ʪʨʝʙʫʶʪ ʟʘʤʝʥʳ. ʋʯʠʪʳʚʘʷ ʩʘʥʢʮʠʠ, ʜʝʣʘʪʴ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʪʨʫʜʥʝʝ 

ʠ ʪʨʫʜʥʝʝ, ʪʘʢ ʯʪʦ ʥʫʞʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʷʭ. ɺ 

ʵʪʦʡ ʨʘʙʦʪʝ ʨʝʯʴ ʧʦʡʜʝʪ ʦʙ ʦʜʥʦʡ ʠʟ ʤʥʦʞʝʩʪʚʘ ʜʝʪʘʣʝʡ ʩʘʤʦʣʝʪʘ ɸʥ-24. ʕʪʦ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʪʫʨʙʦʚʠʥʪʦʚʦʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʩʘʤʦʣʝʪ 3-ʛʦ ʢʣʘʩʩʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʣʝʪʦʚ ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʜʘʣʴʥʦʩʪʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʘʤʦʣʝʪ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʪʨʝʤʷ ʨʦʩʩʠʡʩʢʠʤʠ ʘʚʠʘʢʦʤʧʘʥʠʷʤʠ: ʀʨɸʵʨʦ, UTair 

ʠ ɸʥʛʘʨʘ. ʉ ʧʝʨʠʦʜʘ 1962 ʧʦ 1979 ʛʦʜ ʥʘ ʂʠʝʚʩʢʦʤ, ʀʨʢʫʪʩʢʦʤ ʠ ʋʣʘʥ-ʋʜʵʥ-

ʩʢʦʤ ʘʚʠʘʮʠʦʥʥʳʭ ʟʘʚʦʜʘʭ ʙʳʣʦ ʚʳʧʫʱʝʥʦ 1367 ʪʘʢʠʭ ʩʘʤʦʣʸʪʦʚ ʨʘʟʣʠʯʥʳʭ 
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ʤʦʜʠʬʠʢʘʮʠʡ ʠ ʥʘʟʥʘʯʝʥʠʡ. ɺ ʩʚʦʸ ʚʨʝʤʷ ɸʥ-24 ʦʙʝʩʧʝʯʠʚʘʣ ʜʦ ʪʨʝʪʠ ʚʦʟʜʫʰ-

ʥʦʛʦ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ ʉʉʉʈ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʩʘʤʦʣʸʪʘ ʦʙʲʷʩʥʷʣʘʩʴ ʝʛʦ 

ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴʶ ʢ ʢʘʯʝʩʪʚʫ ʧʦʢʨʳʪʠʷ ɺʇʇ. ʀʟʥʘʯʘʣʴʥʦ ʩʘʤʦʣʝʪʫ ʙʳʣ 

ʥʘʟʥʘʯʝʥ ʨʝʩʫʨʩ ʚ 15000 ʣʝʪʥʳʭ ʯʘʩʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʪʥʳʭ 

ʤʘʰʠʥ ʜʦ ʩʠʭ ʧʦʨ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʨʘʙʦʪʢʘ ʥʝʢʦʪʦʨʳʭ ʩʘʤʦʣʝʪʦʚ ʧʨʝ-

ʚʳʰʘʝʪ 60 000 ʣʝʪʥʳʭ ʯʘʩʦʚ ʠ 45 000 ʧʦʩʘʜʦʢ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʢʘʧʠʪʘʣʴ-

ʥʳʡ ʨʝʤʦʥʪ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ ʧʘʨʢʘ: ɸʥ-24, ɸʥ-26-100 ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʜʘʣʴʥʝʡʰʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. ʈʝʤʦʥʪ ʩʘʤʦʣʝʪʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ 403 ɸʈɿ ʛ. ʀʨʢʫʪʩʢ (ʣʠʢʚʠʜʠʨʦʚʘʥ ʚ 2008), 412 ɸʈɿ ʛ ʈʦʩʪʦʚ-ʥʘ-

ɼʦʥʫ (ʟʘʢʨʳʪ ʚ 2021). ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʚʳ-

ʧʦʣʥʷʶʱʠʤ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʷʚʣʷʝʪʩʷ 308 ɸʈɿ ʛ. ʀʚʘʥʦʚʦ, ʥʦ ʦʩʥʦʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ-ʵʪʦ ʚʳʧʦʣʥʝʥʠʝ ʨʝʤʦʥʪʘ ʜʣʷ ʚʦʟʜʫʰʥʳʭ ʩʫʜʦʚ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʆʙʦʨʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʛʨʘʞʜʘʥʩʢʠʝ ʚʦʟʜʫʰʥʳʝ ʩʫʜʘ 

ʨʝʤʦʥʪʠʨʫʶʪʩʷ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʠ ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʨʝʤʦʥʪʘ ʧʨʝ-

ʚʳʰʘʝʪ 100 000 000 ʨʫʙʣʝʡ, ʧʨʠ ʵʪʦʤ ʩʘʤʦʣʝʪʫ ʥʘʟʥʘʯʘʝʪʩʷ ʤʝʞʨʝʤʦʥʪʥʳʡ 

ʨʝʩʫʨʩ-5000 ʣʝʪʥʳʭ ʯʘʩʦʚ-5 ʣʝʪ, ʧʦʩʣʝ ʯʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʜʘʥʥʦʛʦ ʚʦʟʜʫʰʥʦʛʦ 

ʩʫʜʥʘ ʟʘʧʨʝʱʝʥʘ, ʯʪʦ ʢʨʘʡʥʝ ʤʘʣʦ, ʫʯʠʪʳʚʘʷ ʝʞʝʛʦʜʥʫʶ ʥʘʨʘʙʦʪʢʫ ʩʘʤʦʣʝʪʘ. 

ʉʪʦʠʪ ʫʯʝʩʪʴ, ʯʪʦ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʘʤʦʣʝʪʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʯʘʩʪ-

ʥʳʤʠ ʘʚʠʘʢʦʤʧʘʥʠʷʤʠ-ʩʘʤʦʣʝʪ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʚʦʟʠʪʴ ʧʘʩʩʘʞʠʨʦʚ ʠ 

ʛʨʫʟʳ, ʥʦ ʠ ʧʨʠʥʦʩʠʪʴ ʢʦʤʤʝʨʯʝʩʢʫʶ ʧʨʠʙʳʣʴ. ʇʨʦʜʦʣʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʝʟ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʢʘʞʜʦʛʦ ʩʘʤʦʣʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʕʪʘ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ɻʦʩʅʀʀ ɻɸ, ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʘ ʦʜʠʥ ʛʦʜ ʠ ʪʨʠ ʤʝʩʷʮʘ, 

ʣʠʙʦ 1000 ʣʝʪʥʳʭ ʯʘʩʦʚ ʠ 700 ʧʦʩʘʜʦʢ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʩʪʘʨʝ-

ʥʠʝ ʧʣʘʥʝʨʘ ʩʘʤʦʣʝʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʨʨʦʟʠʠ ʥʘ ʵʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʠʠ 

ʄʦʡ ʦʪʝʮ ʨʘʙʦʪʘʝʪ ʚʝʜʫʱʠʤ ʠʥʞʝʥʝʨʦʤ ʧʦ ʧʣʘʥʝʨʫ ʠ ʜʚʠʛʘʪʝʣʷʤ ʚ ʘʚʠʘ-

ʢʦʤʧʘʥʠʠ çʀʨɸʵʨʦè ʠ ʜʣʷ ʟʘʢʘʟʘ ʥʘ ʘʚʠʘʨʝʤʦʥʪʥʦʤ ʟʘʚʦʜʝ ˉ 308 ʛ. ʀʚʘʥʦʚʦ 

ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʘ ʩʘʤʦʣʝʪʘ ɸʥ-24 ʠ ɸʥ-26-100 ʘʚʠʘʢʦʤʧʘ-

ʥʠʠ ʙʳʣ ʥʝʦʙʭʦʜʠʤ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʨʝʣʴʩ, ʥʘ ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʢʨʝʩʣʘ. ɺ ʙʫʜʫʱʝʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʘʟʳʚʘʪʴ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʝʡ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʜʣʷ ʘʚʠʘʮʠʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʘʚʠʘʢʦʤʧʘʥʠʠ çʀʨɸʵʨʦè 

ʧʨʦʜʦʣʞʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʨʝʡʩʦʚ ʧʦ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʚ ʦʪʜʘʣʝʥʥʳʝ ʨʘʡʦ-

ʥʦʚ: ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʍʘ-

ʙʘʨʦʚʩʢʦʛʦ ʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʝʚ. 

ʎʝʣʴ: ʩʜʝʣʘʪʴ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʨʝʣʴʩ ʢʨʝʧʣʝʥʠʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʢʨʝʩʝʣ 

ʩʘʤʦʣʸʪʦʚ ɸʥ-24/ɸʥ-26-100 

ɿʘʜʘʯʠ: 

1. ʇʦʣʫʯʠʪʴ ʦʙʨʘʟʝʮ ʜʝʪʘʣʠ 

2. ʉʥʷʪʴ ʪʦʯʥʳʝ ʨʘʟʤʝʨʳ 

3. ʉʜʝʣʘʪʴ ʯʝʨʪʸʞ 

4. ʇʨʦʚʝʩʪʠ 3ʜ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʉɸʇʈ 

5. ɺʳʛʨʫʟʠʪʴ ʠʟ ʉɸʇʈ ʯʝʨʪʝʞʠ ʠ ʤʦʜʝʣʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ (ʥʘ 
ʟʘʚʦʜ). 
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ʄʥʝ ʙʳʣ ʧʨʝʜʦʩʪʘʚʣʝʥ ʧʦʣʥʦʮʝʥʥʳʡ ʦʙʨʘʟʝʮ ʩʘʤʦʛʦ ʨʝʣʴʩʘ, ʠʟʤʝʨʠʚ ʢʦ-

ʪʦʨʳʡ ʷ ʤʦʛ ʩʦʟʜʘʪʴ 3D ʤʦʜʝʣʴ ʠ ʩʘʤ ʯʝʨʪʝʞ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ʨʝʣʴʩ ʦʨʠʛʠʥʘʣʴ-

ʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʪʘʣʦʩʴ ʢʨʘʡʥʝ ʤʘʣʦ. ʉʘʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʘ ʠ 3D-

ʤʦʜʝʣʠ ʟʘʥʷʣ ʫ ʤʝʥʷ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʫʶ ʷ ʙʫʜʫ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ, ʷ ʚʳʙʨʘʣ ʉɸʇʈ çʂʦʤʧʘʩ3Dè. ɼʣʷ ʥʘʯʘʣʘ ʷ ʠʟʤʝ-

ʨʠʣ ʦʙʱʫʶ ʚʳʩʦʪʫ ʠ ʰʠʨʠʥʫ ʨʝʣʴʩ ʩ ʧʦʤʦʱʴʶ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ, ʠ ʩʦʟʜʘʣ 

ʩʢʝʪʯ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʟʤʝʨʘʤʠ. ʇʦʩʣʝ ʯʝʛʦ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ çʕʣʝʤʝʥʪ ʚʳʜʘʚʣʠʚʘʥʠʷè ʷ ʩʦʟʜʘʣ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʥʘ ʢʦ-

ʪʦʨʦʤ ʧʨʦʜʦʣʞʠʣ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʦʯʝʨʪʘʥʠʷ ʩʘʤʠʭ ʨʝʣʴʩ. ʅʝʪʨʫʜʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʜʝʪʘʣʴ ʩʠʤʤʝʪʨʠʯʥʘ, ʵʪʦ ʧʦʤʦʛʣʦ ʤʥʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʪʦʡ ʤʦ-

ʜʝʣʠ. ʋʙʨʘʚ ʣʠʰʥʠʝ ʯʘʩʪʠ ʨʝʣʴʩ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ çɺʳʨʝʟʘʪʴ ʚʳʜʘʚʣʠʚʘ-

ʥʠʝʤè, ʷ ʩʤʦʛ ʚʳʜʝʣʠʪʴ ʪʦʪ ʥʠʞʥʠʡ ʫʯʘʩʪʦʢ, ʢʦʪʦʨʳʡ ʤʥʝ ʙʳʣ ʥʫʞʝʥ. ʗ ʨʝ-

ʰʠʣ, ʯʪʦ ʩʥʘʯʘʣʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʚʳʨʝʟ ʚ ʮʝʥʪʨʝ ʵʪʦʛʦ ʚʳʩʪʫʧʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʷ 

ʨʝʰʠʣ ʩʜʝʣʘʪʴ ʝʱʝ ʦʜʠʥ ʚʳʨʝʟ ʩʥʠʟʫ ʚʜʦʣʴ ʚʩʝʛʦ ʥʠʞʥʝʛʦ, ʜʣʷ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ 

ʧʨʦʜʦʣʞʝʥʠʷ ʨʘʙʦʪʳ. ɼʘʣʝʝ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʵʩʢʠʟʳ ʦʢʨʫʞʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʜʦʣʴ ʚʩʝʡ ʜʝʪʘʣʠ. ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʰʘʛʦʚ, ʩʪʘʣʦ ʚʳʜʘʚʣʠ-

ʚʘʥʠʝ ʵʪʠʭ ʵʩʢʠʟʦʚ. ʇʦʩʣʝ ʵʪʦʛʦ ʜʣʷ ʧʨʠʜʘʥʠʷ ʙʦʣʝʝ ʩʭʦʞʝʛʦ ʚʠʜʘ ʷ ʧʨʠʤʝʥʠʣ 

ʩʛʣʘʞʠʚʘʥʠʝ ʪʘʤ, ʛʜʝ ʵʪʦ ʙʳʣʦ ʥʫʞʥʦ. ʕʪʦ ʩʪʘʣʦ ʬʠʥʘʣʴʥʳʤ ʰʘʛʦʤ ʚ ʩʦʟʜʘʥʠʠ 

ʵʪʦʡ ʤʦʜʝʣʠ.  

ɺʳʚʦʜʳ: ʩʦʟʜʘʥʠʝ ʯʝʨʪʝʞʘ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥʦ, ʚʳʛʨʫʞʝʥʥʘʷ ʚ ʬʦʨʤʘʪ 

STL ʤʦʜʝʣʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʘʙʘʨʠʪʘʤ ʨʝʘʣʴʥʦʛʦ ʧʨʦʪʦʪʠʧʘ. ʉʦʟʜʘʥʥʳʝ ʤʘʪʝ-

ʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʦʪʧʨʘʚʠʪʴ ʥʘ ʘʚʠʘʨʝʤʦʥʪʥʳʡ ʟʘʚʦʜ ʟʘʜʘʥʠʝ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʝʪʘʣʠ. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʯʝʨʪʝʞʠ, ʤʦʜʝʣʴ ʠ ʨʝʥʜʝʨʳ ʜʦʩʪʫʧʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ʢ ʨʘʙʦʪʝ, ʨʘʟʤʝʱʸʥʥʦʤ ʚ ʦʙʣʘʢʝ: https://disk.yandex.ru/d/7LbUdGt156-

IGw. ʅʝʢʦʪʦʨʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʠʣʦʞʝʥʳ ʢ ʵʪʦʡ ʨʘʙʦʪʝ, ʥʘ ʈʠʩʫʥʢʘʭ 1-4. 

https://disk.yandex.ru/d/7LbUdGt156-IGw
https://disk.yandex.ru/d/7LbUdGt156-IGw
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ʈʠʩʫʥʦʢ 1-4. 

 

ʋʇʈɸɺʃɽʅʀɽ ɹɸɿɸʄʀ ɼɸʅʅʓʍ  

ɻʦʨʰʫʥʦʚ ʆʣʝʛ  

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ ʛ. ʊʦʤʩʢʘ, 10 ʢʣʘʩʩ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʠʚʦʰʝʝʚ ʅʠʢʦʣʘʡ ɸʥʘʪʦʣʴʝʚʠʯ, ɸʩʩʠʩʪʝʥʪ ʆʀʊ ʊʇʋ  

 ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʵʨʫ, ʢʦʛʜʘ ʥʘʯʘʣʠ ʧʝʨʝʥʦʩʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʙʫʤʘʞ-

ʥʳʭ ʥʘ ʮʠʬʨʦʚʳʝ ʥʦʩʠʪʝʣʠ, ʫ ʣʶʜʝʡ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʜʦʙʥʦʤ ʚʠʜʝ 

ʟʘʧʠʩʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʠ ʦʧ-

ʪʠʤʠʟʘʮʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ (ɹɼ)- ʦʜʠʥ ʠʟ 

ʩʘʤʳʭ ʫʜʦʙʥʳʭ ʤʝʪʦʜʦʚ. ʊʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʘʙʣʠʮʘʭ ʠʣʠ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʘʭ, ʥʦ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʘʟ ʜʘʥʥʳʭ 
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ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʘʜʨʝʩʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʘʜʨʝʩʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦʣʝ ʪʝʢʫʱʝʡ ʟʘ-

ʧʠʩʠ, ʚ ʪʘʙʣʠʮʝ ɹɼ ʦʜʥʦʪʠʧʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʜʝʪ ʧʦ ʟʘʧʠʩʷʤ, ʚʤʝʩʪʦ ʢʘʞʜʦʡ ʦʪ-

ʜʝʣʴʥʦʡ ʷʯʝʡʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ.  

 ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ, ʜʣʷ ʥʝʦʧʳʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʘʙʣʠʮʳ ʙʫʜʫʪ ʭʦʨʦʰʠʤ ʚʘʨʠʘʥʪʦʤ 

ʠʟ-ʟʘ ʧʨʦʩʪʦʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ɹɼ ʢʘʢ ʭʨʘʥʠʣʠʱʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʝʝ, ʪʘʢ ʢʘʢ ʙʘʟʳ ʜʘʥʥʳʭ ʠʤʝʶʪ ʤʝʭʘ-

ʥʠʟʤʳ ʟʘʱʠʪʳ (ʧʘʨʦʣʴʥʘʷ ʟʘʱʠʪʘ, ʰʠʬʨʦʚʘʥʠʝ), ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʘʨʘʣʣʝ-

ʣʠʟʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʵʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ - ʵʪʦ ʬʘʡʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʪʨʦʢ ʠ 

ʩʪʦʣʙʮʦʚ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ, ʬʘʡʣ ʤʦʞʝʪ 

ʠʤʝʪʴ ʯʠʩʣʦʚʳʝ ʠ ʪʝʢʩʪʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʬʦʨʤʫʣʳ ʠ ʬʫʥʢʮʠʠ, ʘ ʙʘʟʘ ʜʘʥʥʳʭ - 

ʵʪʦ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʦʨʛʘʥʠʟʦʚʘʥ ʜʣʷ ʫʜʦʙʥʦʡ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʨʘʙʦʪʳ ʩ 

ʬʘʡʣʘʤʠ, ʚ ʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʨʪʠʨʦʚʢʘ, ʠʟʤʝʥʝʥʠʝ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʪʦ ʝʩʪʴ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʠ. 

 ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʧʨʠ ʧʦʤʦʱʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

 ɿʘʜʘʯʠ: 

¶ Åɿʘʧʫʩʪʠʪʴ ʧʦʨʪʘʪʠʚʥʳʡ ʣʦʢʘʣʴʥʳʡ ʩʝʨʚʝʨ Open Server 

¶ Åʈʝʘʣʠʟʦʚʘʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʠʟ ʧʨʠʣʦʞʝʥʠʷ Python ʢ ʙʘʟʝ ʜʘʥʥʳʭ 
MySQL 

¶ Åʀʟʫʯʠʪʴ ʦʧʝʨʘʮʠʠ ʩʦʟʜʘʥʠʷ, ʯʪʝʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʵʣʝ-
ʤʝʥʪʦʚ ʙʘʟ ʜʘʥʥʳʭ. 

¶ Åʈʝʘʣʠʟʦʚʘʪʴ SQL-ʟʘʧʨʦʩʳ ʠʟ ʢʦʜʘ Python ʢ MySQL-ʩʝʨʚʝʨʫ 

ʈʘʟʙʦʨ ʘʥʘʣʦʛʦʚ.  ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʥʝ ʙʳʣʦ ʥʘʡʜʝʥʦ 

ʧʦʣʥʦʮʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʥʘʰʝʡ ʨʘʙʦʪʳ, ʯʪʦʙʳ ʤʳ ʤʦʛʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʢʘ-

ʯʝʩʪʚʝ ʨʝʬʝʨʝʥʩʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ: ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʤʦʛʫʪ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪ ʩʚʦʡ ʧʫʪʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘʷ ʠ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʣʠʰʥʠʭ ʬʫʥʢʮʠʡ. 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ: 

Åɺʳʙʦʨ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦ-

ʚʘʥʠʷ ʉʋɹɼ MySQL 

ʉʨʝʜʠ ʤʥʦʛʠʭ ʩʨʝʜ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Visual Studio Code - ʦʜʥʘ ʠʟ ʩʘ-

ʤʳʭ ʫʜʦʙʥʳʭ ʠ ʛʠʙʢʠʭ, ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʤʥʦʛʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, 

ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ pymysql. ʇʦʤʠʤʦ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ, 

ʜʣʷ ʫʜʦʙʩʪʚʘ ʥʝʦʙʭʦʜʠʤ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ɹɼ, ʚ ʥʘʰʝʡ 

ʨʘʙʦʪʝ ʙʳʣ ʚʳʙʨʘʥ ʠʥʪʝʨʬʝʡʩ PhpMyAdmin, ʵʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʪʦʨʳʤ ʧʦʣʴʟʫʶʪʩʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʟʘʧʫʩʢʘʪʴ ʢʦʤʘʥʜʳ SQL ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʪʘʙʣʠʮ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʙʨʘʫʟʝʨʝ. 

Åɿʘʧʫʩʢ ʣʦʢʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ 
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 ɼʣʷ ʨʘʙʦʪʳ MySQL ʠ PhpMyAdmin ʥʝʦʙʭʦʜʠʤ ʩʝʨʚʝʨ ʠ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ Open Server, ʯʪʦ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʩʝʨʚʝʨʦʤ, ʠʤʝʶ-

ʱʠʤ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩ ʙʦʣʴʰʠʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʠ ʥʝʢʦʪʦʨʳʤ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʧʦʜʢʣʶʯʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʣʷ ʟʘʧʫʩʢʘ ʩʝʨʚʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫ-

ʩʪʠʪʴ ʩʘʤʫ ʧʨʦʛʨʘʤʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʯʝʨʝʟ ʥʝʝ ʟʘʧʫʩʪʠʪʴ ʩʘʤ ʩʝʨʚʝʨ. ʊʘʢʞʝ ʠʟ 

ʧʨʦʛʨʘʤʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʫʩʢʘʝʪʩʷ ʠ PhpMyAdmin, ʯʪʦ ʢʨʘʡʥʝ ʫʜʦʙʥʦ. 

Åʇʦʜʢʣʶʯʝʥʠʝ ʢ ʙʘʟʝ ʜʘʥʥʳʭ MySQL 

ʇʦʜʢʣʶʯʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ MySQL ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʠ ʧʦʜʢʣʶʯʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ pymysql ʧʨʠ ʧʦʤʦʱʠ 

ʤʝʪʦʜʘ. connect () ʚ ʢʦʪʦʨʳʡ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʦʚ ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ ʩʝʨ-

ʚʝʨʘ, ʘ ʠʤʝʥʥʦ ʠʤʷ ʭʦʩʪʘ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ, ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʘʨʦʣʴ, ʥʘʟʚʘ-

ʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ. [2] 

Åʀʟʫʯʝʥʠʝ ʦʧʝʨʘʮʠʡ ʩʦʟʜʘʥʠʷ, ʯʪʝʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʵʣʝʤʝʥ-

ʪʦʚ ɹɼ ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ɹɼ ʠ ʠʭ 

ʦʧʠʩʘʥʠʝ, ʪʘʢʞʝ ʫʢʘʟʘʥʦ ʢʘʢ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ. [1] 

 ̄ ʂʦʤʘʥʜʘ ʆʧʠʩʘʥʠʝ 

1 CREATE ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ɹɼ. ɺ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ. 

2 UPDATE ʄʦʜʠʬʠʮʠʨʦʚʘʥʠʝ ʟʘʧʠʩʝʡ. ɺ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʚ ʟʘʧʠʩʠ. 

3 DELETE ʋʜʘʣʝʥʠʝ ʟʘʧʠʩʝʡ. ɺ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʠ. 

4 SELECT ʀʟʚʣʝʯʝʥʠʝ ʟʘʧʠʩʝʡ. ɺ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʚʳʚʦʜʘ ʪʘʙʣʠʮʳ. 

5 DROP ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ɹɼ. ɺ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʪʘʙʣʠʮ. 

6 INSERT ʉʦʟʜʘʥʠʝ ʟʘʧʠʩʠ. ɺ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʜʦʙʘʚʣʝʥʠʷ ʟʘʧʠʩʝʡ 

7 SHOW 

TABLES 

ʇʨʦʩʤʦʪʨ ʜʦʩʪʫʧʥʳʭ ɹɼ ʠ ʪʘʙʣʠʮ. ɺ ʥʘʰʝʡ ʧʨʦʛʨʘʤʤʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʟʚʘʥʠʷ ʪʘʙʣʠʮ ʠ ʠʭ ʚʳʚʦʜʘ 

ʊʘʙʣʠʮʘ 1: ɹʘʟʦʚʳʝ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ɹɼ 

ÅSQL-ʟʘʧʨʦʩʳ ʢ MySQL-ʩʝʨʚʝʨʫ 

 ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ, ʟʘʧʫʩʢʘ ʣʦ-

ʢʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ, ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʠʟʫʯʝʥʠʷ ʙʘʟʦʚʳʭ ʦʧʝʨʘʮʠʡ 

ʩʪʦʠʪ ʟʘʥʷʪʴʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʷʟʳʢʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʟʘʧʨʦʩ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʜʣʷ 

ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʘʤ ʟʘʧʨʦʩ ʚ ʩʪʨʦʢʦʚʦʤ ʪʠʧʝ ʜʘʥʥʳʭ, ʜʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʞʝʣʘʝʤʳʭ ʧʦʧʨʘʚʢʘʭ ʚ ɹɼ ʠ 

ʧʦʩʣʝ ʵʪʦʛʦ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʩʪʨʦʢ ʠʤʝʶʱʠʤʠʩʷ ʚ Python, ʟʘʧʠʩʘʪʴ 
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ʟʘʧʨʦʩ ʚ ʦʪʜʝʣʴʥʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ.execute() ʙʠʙʣʠʦ-

ʪʝʢʠ MySQL ʦʪʧʨʘʚʠʪʴ ʟʘʧʨʦʩ ʥʘ ʩʝʨʚʝʨ, ʛʜʝ ʠ ʧʨʦʠʟʦʡʜʝʪ ʠʟʤʝʥʝʥʠʝ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ, ʠ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʘʡʣʦʚ ʪʠʧʘ .py ʚ ʢʘʞʜʦʤ 

ʠʟ ʢʦʪʦʨʳʭ ʦʢʦʣʦ ʩʪʘ ʩʪʨʦʢ ʢʦʜʘ ʠ ʧʦʵʪʦʤʫ ʢʨʘʡʥʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ.  

ɿʘʢʣʶʯʝʥʠʝ. 

 ʄʳ ʥʝ ʤʦʞʝʤ ʥʘʟʚʘʪʴ ʥʘʰ ʧʨʦʝʢʪ ʥʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ, ʥʠ ʵʢʦ-

ʥʦʤʠʯʝʩʢʠ ʥʝ ʚʳʛʦʜʥʳʤ, ʪʘʢ ʢʘʢ ʟʘʪʨʘʪʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʢʘʢ ʠ ʧʨʠʙʳʣʴ. 

ɺʳʚʦʜʳ ʧʨʦʝʢʪʘ 

Åɿʘʧʫʩʪʠʣʠ ʧʦʨʪʘʪʠʚʥʳʡ ʣʦʢʘʣʴʥʳʡ ʩʝʨʚʝʨ Open Server 

Åʈʝʘʣʠʟʦʚʘʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʠʟ ʧʨʠʣʦʞʝʥʠʷ Python ʢ ʙʘʟʝ ʜʘʥʥʳʭ MySQL 

Åʀʟʫʯʠʣʠ ʦʧʝʨʘʮʠʠ ʩʦʟʜʘʥʠʷ, ʯʪʝʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʵʣʝʤʝʥ-

ʪʦʚ ʙʘʟ ʜʘʥʥʳʭ. 

Åʈʝʘʣʠʟʦʚʘʣʠ SQL-ʟʘʧʨʦʩʳ ʠʟ ʢʦʜʘ Python ʢ MySQL-ʩʝʨʚʝʨʫ 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɼʝʡʪ ʂ. ɼʞ. ɺʚʝʜʝʥʠʝ ʚ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ. 2005. 39-133 ʩ. 

2. ɼʦʢʫʤʝʥʪʘʮʠʷ ʢ ʙʠʙʣʠʦʪʝʢʝ MySQL. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - URL: 

https://dev.mysql.com/doc/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2023) 

3. ɼʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 
- URL: https://www.python.org/doc/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.03.2023) 

 

ʊɽʃɽɻʈɸʄ-ɹʆʊ ʆʅʃɸʁʅ ʄɸɻɸɿʀʅ ʂʈʆʉʉʆɺʆʂ çStreet_70è 

ɻʫʨʝʥʢʦʚ ʈʦʜʠʦʥ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

 ʄɸʆʋ çʉʠʙʠʨʩʢʠʡ ʣʠʮʝʡè, 9 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ  

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʆʩʠʥʮʝʚ ɸʨʪʝʤ ɺʠʢʪʦʨʦʚʠʯ, ɸʅʆ ɼʆ ʊʝʭʥʦʧʘʨʢ 

çʂʚʘʥʪʦʨʠʫʤè. 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʟʨʘʙʦʪʢʘ ʯʘʪ ʙʦʪ, ʨʘʙʦʪʘʶʱʝʛʦ ʢʘʢ ʦʥʣʘʡʥ ʤʘʛʘʟʠʥ ʧʦ 

ʧʨʦʜʘʞʝ ʢʨʦʩʩʦʚʦʢ. ɺ ʥʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʚʩʝʤ ʢʘʪʘʣʦ-

ʛʦʤ ʢʨʦʩʩʦʚʦʢ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʨʘʟʤʝʨʫ, ʠʣʠ ʧʦʜʦʙʨʘʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ ʧʘʨʫ 

ʢʨʦʩʩʦʚʦʢ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʘʪʝʛʦʨʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʘʪ, ʤʝʩʩʝʥʜʞʝʨ, ʙʦʪ, ʦʙʫʚʴ, ʧʨʦʜʘʞʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ: ʯʘʪ ʙʦʪ ï ɻ ʪʦ ʫʜʦʙʥʦ, ʙʳʩʪʨʦ, ʧʨʘʢʪʠʯʥʦ ʠ ʩʦʚʨʝ-

ʤʝʥʥʦ. ʄʥʦʛʠʝ ʧʦʜʦʙʥʳʝ ʤʘʛʘʟʠʥʳ ʧʦ ʧʨʦʜʘʞʝ ʢʨʦʩʩʦʚʦʢ ʠʤʝʶʪ ʪʦʣʴʢʦ ʩʘʡʪ 

ʠʣʠ ʩʦʦʙʱʝʩʪʚʦ ɺʂʦʥʪʘʢʪʝ [1], ʯʪʦ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʘʣʦ ʧʦʣʴʟʫʝʪʩʷ ʘʢʪʠʚʥʦ-

ʩʪʴʶ, ʣʠʙʦ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʚ ʦʯʥʦʤ ʬʦʨʤʘʪʝ. ʇʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʠʩ-

ʧʦʣʴʟʫʶʪ Telegram [2], ʢʘʢ ʦʩʥʦʚʥʫʶ ʩʦʮ. ʩʝʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʝʣʦʚʝʢʫ 

ʧʨʦʱʝ ʚʩʝʛʦ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʢʫʧʢʦʡ ʦʙʫʚʠ ʢ ʙʦʪʫ. 

ɺʚʝʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ [3ï4] ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʛʘʟʠʥʦʚ 

ʧʦʣʴʟʫʶʪʩʷ ɺʂ ʩʦʦʙʱʝʩʪʚʘʤʠ. ʊʘʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝ-

https://www.python.org/doc/
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ʣʝʛʘʣʴʥʦʡ ʚ ʵʪʦʡ ʩʦʮ. ʩʝʪʠ. ɺ Telegram [2] ʧʦʢʘ ʥʝʪ ʧʦʜʦʙʥʳʭ ʟʘʧʨʝʪʦʚ ʠ ʦʛʨʘ-

ʥʠʯʝʥʠʡ. ɺ ʊʦʤʩʢʝ ʥʝʪ ʥʠ ʦʜʥʦʛʦ ʤʘʛʘʟʠʥʘ, ʫ ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʪʝʣʝʛʨʘʤʤ-ʙʦʪ ʜʣʷ 

ʟʘʢʘʟʘ ʢʨʦʩʩʦʚʦʢ ʦʥʣʘʡʥ. ʊʘʢʞʝ ʨʘʥʴʰʝ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʥʴʰʝ ʧʦʣʴʟʦʚʘʣʦʩʴ 

Instagram [5], ʥʦ ʪʝʧʝʨʴ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʠ ʩʦʟʜʘʥʠʠ ʙʦʪʘ ʦʩʥʦʚʥʘʷ ʚʥʠʤʘ-

ʥʠʝ ʠʤʝʥʥʦ ʥʘ ʧʦʜʙʦʨʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʧʘʨʳ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʤʛʥʦʚʝʥʥʦ ʦʬʦʨ-

ʤʠʪʴ ʟʘʢʘʟ. 

ʉʮʝʥʘʨʠʡ ʨʘʙʦʪʳ ʯʘʪ ʙʦʪʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʦʪʢʨʳʚʘʝʪʩʷ ʙʦʪ  

2. ʥʘ ʵʢʨʘʥʝ ʥʝʙʦʣʴʰʦʝ ʧʨʠʚʝʪʩʪʚʠʝ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʘʛʘʟʠʥʝ  

3. ʧʨʝʜʣʦʞʝʥʠʝ: ʧʦʩʤʦʪʨʝʪʴ ʚʝʩʴ ʢʘʪʘʣʦʛ ʠʣʠ ʧʦʜʦʙʨʘʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ 

ʧʘʨʫ 

4. ʝʩʣʠ ʥʘʞʠʤʘʶʪ ʚʝʩʴ ʢʘʪʘʣʦʛ, ʪʦ: ʚʳʙʦʨ ʨʘʟʤʝʨʘŸʚʳʚʦʜʠʪʩʷ ʢʘʪʘʣʦʛ  

5. ʜʣʷ ʧʦʜʙʦʨʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ʧʘʨʳ: ʚʳʙʦʨ ʬʠʨʤʳŸʚʳʙʦʨ ʨʘʟʤʝʨʘŸʚʳʙʦʨ 
ʤʦʜʝʣʠ(ʧʦ ʞʝʣʘʥʠʶ)  

6. ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʶʪʩʷ ʬʦʪʦʛʨʘʬʠʠ ʢʨʦʩʩʦʚʦʢ ʩ ʜʦʩʪʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ, 
ʥʘʟʚʘʥʠʝʤ, ʮʝʥʦʡ, ʥʘʜʧʠʩʴ "ʟʘʢʘʟʘʪʴ"  

7. ʜʣʷ ʟʘʢʘʟʘ: - ʥʘʞʘʪʴ ʢʥʦʧʢʫ "ʟʘʢʘʟʘʪʴ" - ʚʳʙʦʨ: "ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ ʦʥʣʘʡʥ" 

ʠʣʠ "ʦʬʦʨʤʠʪʴ ʟʘʢʘʟ ʧʦ ʪʝʣʝʬʦʥʫ" - ʝʩʣʠ ʟʘʢʘʟʘʪʴ ʦʥʣʘʡʥ, ʪʦ ʚʳʩʚʝʪʠʪʩʷ 

ʦʢʥʦ ʜʣʷ ʫʢʘʟʘʥʠʷ ʨʘʟʤʝʨʘ ʠ "ʦʧʣʘʪʠʪʴ", ʩʩʳʣʢʘ ʜʣʷ ʦʧʣʘʪʳ. 

8. ʀʥʪʝʨʬʝʡʩ ʧʨʦʪʦʪʠʧʘ ʯʘʪ ʙʦʪʘ ʛʘ ʈʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. 

ɺʳʚʦʜʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟ-

ʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʯʘʪ ʙʦʪʘ ʜʣʷ ʤʝʩʩʝʥʜʞʝʨʘ ʪʝʣʝʛʨʘʤʤ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʫʣʷ 

python telebot. ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʠʟʤʝʥʠʪʴ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ ʥʘ ʥʘʩʪʦʷ-

ʱʠʡ.(ʜʣʷ ʧʨʦʝʢʪʘ ʙʳʣ ʚʟʷʪ ʜʣʷ ʧʨʠʤʝʨʘ ʢʘʪʘʣʦʛ ʠʟ ʠʥʪʝʨʥʝʪʘ[6]); ʧʨʦʨʘʙʦʪʘʪʴ 

ʠʥʪʝʨʬʝʡʩ ʯʘʪ ʙʦʪʘ; ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʦʤ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. https://vk.com/?/ 

2. https://web.telegram.org/ 

3. https://gogov.ru/news/888029 

4. https://www.ekam.ru/blogs/pos/kak-otkryt-internet-magazin 

5. https://t.me/s/instagram 

 

ʈɸɿʈɸɹʆʊʂɸ ʀɻʈʓ ɺ SCRATCH ɼʃʗ ɿɸʂʈɽʇʃɽʅʀʗ ʄɸʊɽʈʀɸʃɸ 

ʇʆ ɸʃɻɽɹʈɽ ʀ ɻɽʆʄɽʊʈʀʀ 7 ʂʃɸʉʉɸ 

ɼʝʨʶʰʝʚ ʄʠʭʘʠʣ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʠʤʥʘʟʠʷ ˉ 

24 ʠʤʝʥʠ ʄ.ɺ. ʆʢʪʷʙʨʴʩʢʦʡ ʛ.ʊʦʤʩʢʘ 

https://gogov.ru/news/888029
https://www.ekam.ru/blogs/pos/kak-otkryt-internet-magazin
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ʈʫʢʦʚʦʜʠʪʝʣʠ: ʇʦʧʦʚ ʖ.ʇ., ʄɸʆʋ 24 ʛʠʤʥʘʟʠʷ, ʂʨʘʩʦʚʩʢʠʡ ɸ.ɺ., 

ʂʚʘʥʪʦʨʠʫʤ, ɼʝʨʶʰʝʚʘ ɺ.ʅ., ʢ.ʪ.ʥ., ʊʇʋ 

 

ʉʝʡʯʘʩ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʛʝʡʤʠʬʠʢʘʮʠʷ. ʕʪʦ ʘʜʘʧʪʠʨʦʚʘʥʠʝ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʚ ʠʛʨʫ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʛʝʡʤʠʬʠʢʘʮʠʠ ʚ ʪʦʤ, ʯʪʦ, ʠʛʨʘʷ, ʯʝʣʦʚʝʢ ʦʪ-

ʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʡ ʥʘʚʳʢ ʠʣʠ ʫʟʥʘʝʪ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʙʝʟ ʣʠʰʥʠʭ ʫʩʠʣʠʡ. 

ʅʘʧʨʠʤʝʨ, ʨʝʰʘʪʴ ʧʨʠʤʝʨʳ ʩʪʦʣʙʠʢʦʤ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʝ ʫʩʠʣʠʡ, ʯʝʤ ʝʩʣʠ ʞʝ 

ʵʪʠ ʞʝ ʧʨʠʤʝʨʳ ʧʦʤʝʱʝʥʳ ʚ ʠʛʨʦʚʫʶ ʩʨʝʜʫ ʠ ʙʫʜʫʪ ʠʛʨʦʚʳʤ ʵʣʝʤʝʥʪʦʤ. 

ʗ ʧʦʣʴʟʦʚʘʣʩʷ ʧʦʜʦʙʥʳʤʠ ʠʛʨʘʤʠ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʩʢʦʨʦʩʪʠ ʩʣʦʞʝʥʠʷ, ʚʳ-

ʯʠʪʘʥʠʷ, ʫʤʥʦʞʝʥʠʷ ʠ ʜʝʣʝʥʠʷ ʠ ʪ.ʜ., ʠ ʩʦʙʠʨʘʶʩʴ ʩʜʝʣʘʪʴ ʯʪʦ-ʪʦ ʧʦʜʦʙʥʦʝ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʫ Scratch. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʤʥʦʛʠʭ ʫʯʝʥʠʢʦʚ ʤʘʪʝʤʘ-

ʪʠʢʘ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʝ, ʧʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʠʛʨʳ, ʢʦʪʦʨʘʷ ʫʚʣʝʯʝʪ, ʧʦʤʦʞʝʪ 

ʦʪʨʘʙʦʪʘʪʴ ʥʘʚʳʢʠ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʟʘ 7 ʢʣʘʩʩ ʧʦ ʘʣʛʝʙʨʝ ʠ ʛʝʦʤʝʪʨʠʠ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʪʴ ʠʛʨʫ ʚ ʩʨʝʜʝ Scratch ʥʘ ʙʘʟʝ ʤʘʪʝʨʠʘʣʘ ʧʦ ʘʣʛʝʙʨʝ 

ʠ ʛʝʦʤʝʪʨʠʠ 7 ʢʣʘʩʩʘ. 

ɿʘʜʘʯʠ 

1. ʆʙʟʦʨ ʠʛʨ ʜʣʷ ʦʙʫʯʝʥʠʷ;  

2. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʳ ʫʨʦʚʥʝʡ ʠʛʨʳ ʥʘ ʙʘʟʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʘʣʛʝʙʨʝ ʠ ʛʝʦ-
ʤʝʪʨʠʠ ʟʘ 7 ʢʣʘʩʩ. ʇʦʜʛʦʪʦʚʢʘ ʟʘʜʘʥʠʡ; 

3. ʇʦʜʛʦʪʦʚʢʘ ʬʦʥʘ ʠ ʧʝʨʩʦʥʘʞʝʡ, ʧʝʨʝʭʦʜʳ; 

4. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʣʦʛʠʢʠ ʠʛʨʳ; 

5. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠʛʨʳ;  

6. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʧʦ ʠʪʦʛʘʤ ʪʝʩʪʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʟʜʘʥʠʝ ʠʛʨ ʚ ʩʨʝʜʝ Scratch 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʝ ʛʝʡʤʠʬʠʢʘʮʠʠ ʫʯʝʙʥʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ. 

ɻʠʧʦʪʝʟʘ: ʩ ʧʦʤʦʱʴʶ ʠʛʨʳ ʣʝʛʯʝ ʦʩʚʘʠʚʘʪʴ ʤʘʪʝʨʠʘʣ ʧʦ ʘʣʛʝʙʨʝ ʠ ʛʝʦ-

ʤʝʪʨʠʠ. 

ʅʦʚʠʟʥʘ: ʧʨʝʜʣʦʞʝʥʘ ʠʛʨʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ 7 ʢʣʘʩʩʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʦʠʩʢʦʚʳʡ, ʩʨʘʚʥʝʥʠʝ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ, ʘʥʘʣʠʟ. 

ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ: ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʫʯʘʱʠʭʩʷ 7 ʢʣʘʩʩʘ ʢ ʘʣ-

ʛʝʙʨʝ ʠ ʛʝʦʤʝʪʨʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: ʧʨʠʤʝʥʝʥʠʝ ʠʛʨʳ ʧʨʠ ʟʘʢʨʝʧʣʝʥʠʠ ʤʘʪʝʨʠʘʣʘ 

ʧʦ ʘʣʛʝʙʨʝ ʠ ʛʝʦʤʝʪʨʠʠ 7 ʢʣʘʩʩʘ. 
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ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʠ ʠʛʨ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 

Duolingo, Puzzle-english, XtraMath, ʂʦ-

ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ, ʋʯʠ.ru, ʠ ʚʥʫʪʨʠ ʋʯʠ.ru 

ʝʩʪʴ ʄʘʛʠʯʝʩʢʘʷ ʄʘʪʝʤʘʪʠʢʘ, ʆ! ʄʘʪʝʤʘ-

ʪʠʢʘ, ʂʦʩʤʠʯʝʩʢʘʷ ʧʝʯʘʪʴ ʠ ʜʨʫʛʠʝ. ɺʩʝ 

ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʤʝʥʪʳ ʠʛʨʳ ʜʣʷ ʦʙʫ-

ʯʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ:  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʤʦʞʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ Duolingo (ʩʤ. ʨʠʩ.1), 

ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ ʦʩʥʦʚʥʳʝ ʬʨʘʟʳ ʥʘ 

ʚʳʙʨʘʥʥʦʤ ʷʟʳʢʝ[1]. ʆʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʣʶʙʦʡ ʚʦʟʨʘʩʪ. ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦʷʚʣʷ-

ʶʪʩʷ ʬʨʘʟʳ, ʢʦʪʦʨʳʝ ʤʦʪʠʚʠʨʫʶʪ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʧʨʦʜʦʣʞʘʪʴ. ʉʦʙʠʨʘ-

ʝʰʴ ʤʦʥʝʪʢʠ, ʢʨʠʩʪʘʣʣʳ ʟʘ ʫʩʧʝʭʠ. 

Puzzle-English ï ʵʪʦ ʮʝʣʳʡ ʢʦʤ-

ʧʣʝʢʩ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʥʠʡ, ʫʧʨʘʞʥʝʥʠʡ ʠ 

ʠʛʨ ʧʦ ʠʟʫʯʝʥʠʶ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ [2]. 

ʇʦʜʨʦʙʥʝʝ ʭʦʯʫ ʦʩʪʘʥʦʚʠʪʩʷ ʥʘ çʄʝʪʦʜʝ 

ʊʠʯʝʨʘè (ʩʤ. ʨʠʩ.2). ʄʝʪʦʜ ʊʠʯʝʨʘ ʨʘʟʙʠʪ 

ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʫʨʩʦʚ, ʢʘʞʜʳʡ ʢʫʨʩ ʨʘʟʙʠʪ 

ʥʘ ʪʝʤʳ, ʘ ʩʘʤʠ ʪʝʤʳ ʥʘ ʫʨʦʢʠ. ʇʨʦʭʦʜʷ 

ʫʨʦʢ, ʪʳ ʧʦʣʫʯʘʝʰʴ 1-3 ʟʚʝʟʜʳ, ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʩʚʦʡ ʧʨʦʛʨʝʩʩ. 

ʆʪʚʝʪʳ ʚ ʟʘʜʘʥʠʷʭ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʠʣʠ ʩʦʙʠʨʘʶʪʩʷ ʬʨʘʟʳ ʢʘʢ ʧʘʟʣʳ. 

ʅʝʙʦʣʴʰʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʫʨʦʢʦʚ ʧʦʤʦʛʘʝʪ ʥʝ ʫʩʪʘʚʘʪʴ, ʘ ʥʘʣʠʯʠʝ ʟʚʝʟʜʦʯʝʢ 

ʫʚʣʝʢʘʝʪ ʠ ʧʦʤʦʛʘʝʪ ʩʪʨʝʤʠʪʩʷ ʜʝʣʘʪʴ ʤʝʥʴʰʝ ʦʰʠʙʦʢ. ɽʩʪʴ ʙʝʩʧʣʘʪʥʳʡ ʠ 

ʧʣʘʪʥʳʡ ʢʦʥʪʝʥʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʛʨʳ. 

XtraMath (ʩʤ. ʨʠʩ.3) ï 

ʩʝʨʚʠʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʨʘ-

ʙʘʪʳʚʘʪʴ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʠ-

ʤʝʨʳ ʥʘ ʫʤʥʦʞʝʥʠʝ, ʩʣʦʞʝ-

ʥʠʝ, ʚʳʯʠʪʘʥʠʝ ʠ ʜʝʣʝʥʠʝ 

[3]. ɸʙʩʦʣʶʪʥʦ ʙʝʩʧʣʘʪʝʥ. 

ʊʨʝʙʫʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ. 

ʅʘʮʝʣʝʥ ʥʘ ʫʯʝʥʠʢʦʚ 

ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ. ʕʣʝ-

ʤʝʥʪʳ ʛʝʡʤʠʬʠʢʘʮʠʠ: ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʥʘ ʨʝʰʝʥʠʝ ʧʨʠʤʝʨʳ, ʧʦʦʱʨʝʥʠʝ 

ʚ ʚʠʜʝ ʩʤʘʡʣʠʢʦʚ ʟʘ ʢʘʞʜʳʡ ʧʨʠʤʝʨ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʛʨʝʩʩʘ.  

 

ʈʠʩʫʥʦʢ 1. ʇʨʠʣʦʞʝʥʠʝ 

Duolingo 

 

ʈʠʩʫʥʦʢ 2. Puzzle-English ʤʝʪʦʜ 

ʊʠʯʝʨʘ 

  

ʈʠʩʫʥʦʢ 3. ʉʝʨʚʠʩ XtraMath  
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ʂʦʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ (ʩʤ. ʨʠʩ.4) ï 

ʠʛʨʘ, ʛʜʝ ʪʳ ʩʪʘʥʦʚʠʰʴʩʷ ʬʝʨʤʝʨʦʤ ʠ 

ʜʦʣʞʝʥ ʧʦʜʥʠʤʘʪʴʩʷ ʧʦ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʣʝʩʪʥʠʮʝ, ʨʝʰʘʷ ʟʘʜʘʯʠ [4]. ʕʪʦ ʧʨʠʣʦʞʝ-

ʥʠʝ ʜʣʷ ʪʝʣʝʬʦʥʦʚ, ʝʛʦ ʥʘʜʦ ʩʢʘʯʘʪʴ, ʚ ʦʪ-

ʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʩʝʨʚʠʩʘ. ʀ ʙʝʩ-

ʧʣʘʪʥʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʥʝʙʦʣʴ-

ʰʫʶ ʯʘʩʪʴ. ɽʩʪʴ ʢʘʢ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩ-

ʩʦʚ, ʪʘʢ ʠ ʜʣʷ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ, ʜʦ 9 ʢʣʘʩʩʘ.  

ʋʨʦʚʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ 12 

ʢʥʠʛ. ɺʩʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʦʩʪʦʛʦ ʩʣʦʞʝ-

ʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ, ʟʘʪʝʤ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʧʨʝʜʩʪʦʠʪ ʚʩʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ: 

ʫʤʥʦʞʝʥʠʝ, ʜʝʣʝʥʠʝ, ʛʝʦʤʝʪʨʠʷ, ʜʨʦʙʠ, 

ʩʪʝʧʝʥʠ, ʩʪʘʪʠʩʪʠʢʘ, ʫʨʘʚʥʝʥʠʝ ʠ ʝʱʝ 

ʧʘʨʘ ʩʤʝʰʘʥʥʳʭ ʢʥʠʛ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 

ʚ ʩʝʙʷ ʚʦʧʨʦʩʳ ʠʟ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥ-

ʥʳʭ ʦʙʣʘʩʪʝʡ. ʅʘ ʢʘʞʜʫʶ ʟʘʜʘʯʫ ʧʨʝʜʣʦʞʝʥʳ 4 ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʦʚ. ʇʦʣʥʘʷ ʚʝʨ-

ʩʠʷ ʩʪʦʠʪ 119 ʨ. 

ʄʘʛʠʯʝʩʢʘʷ ʄʘʪʝʤʘʪʠʢʘ (ʩʤ. ʨʠʩ.5) ï ʦʯʝʥʴ ʧʨʦʜʫʤʘʥʥʘʷ ʠʛʨʘ, ʛʜʝ ʪʳ 

ʩʨʘʞʘʝʰʴʩʷ ʩ ʤʦʥʩʪʨʘʤʠ, ʙʦʩʩʘʤʠ ʠ ʜʨʫ-

ʛʠʤʠ ʠʛʨʦʢʘʤʠ [5]. ɺʥʫʪʨʴ ʠʛʨʳ ʚʢʣʶ-

ʯʝʥʳ ʤʘʪʝʨʠʘʣ ʩ 1-ʛʦ ʧʦ 6-ʦʡ ʢʣʘʩʩʳ. ɽʩʪʴ 

ʙʝʩʧʣʘʪʥʘʷ ʜʝʤʦ-ʚʝʨʩʠʷ, ʥʦ ʚ ʥʝʡ ʝʩʪʴ 

ʪʦʣʴʢʦ ʧʝʨʚʘʷ ʛʣʘʚʘ, ʯʘʩʪʴ ʚʪʦʨʦʡ, ʠ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʛʨʘʪʴ ʩ ʜʨʫʛʠʤʠ ʠʛʨʦʢʘʤʠ. 

ɿʘ ʠʛʨʫ ʥʫʞʥʦ ʦʪʜʘʪʴ ʦʢʦʣʦ 1000 ʨʫʙʣʝʡ.  

ʊʘʢ ʞʝ ʥʝʜʦʩʪʘʪʢʦʤ ʤʘʛʠʯʝʩʢʦʡ ʤʘ-

ʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʩʜʝʣʘʥʘ ʜʦ 

6 ʢʣʘʩʩʘ.  

ʀ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ ʤʦ-

ʤʝʥʪ ʥʘʡʜʝʥʘ ʦʜʥʘ ʠʛʨʘ ʩ ʤʘʪʝʤʘʪʠʢʦʡ 7-

ʛʦ ʢʣʘʩʩʘ, ʂʦʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ. ʅʝʜʦʩʪʘʪ-

ʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪ-

ʜʝʣʠʪʴ ʦʜʠʥ ʢʣʘʩʩ ʦʪ ʜʨʫʛʦʛʦ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʢʣʶʯʠʪʩʷ 

ʥʘ ʥʫʞʥʳʡ ʢʣʘʩʩ ʜʣʷ ʦʪʨʘʙʦʪʢʠ. ɺʳʙʦʨ 

ʦʪʚʝʪʘ ʧʦʟʚʦʣʷʝʪ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ, ʥʝ ʨʝʰʘʷ ʟʘʜʘʯʫ.  

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠʛʨʫ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʤʘʪʝʤʘ-

ʪʠʢʫ 7-ʛʦ ʢʣʘʩʩʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʧʠʩʳʚʘʪʴ ʦʪʚʝʪ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʛʨʳ. 

ʅʘʯʘʣʘ ʚʳʧʠʩʘʣʠ ʧʝʨʝʯʝʥʴ ʪʝʤ ʧʦ ʘʣʛʝʙʨʝ ʠ ʛʝʦʤʝʪʨʠʠ ʟʘ 7 ʢʣʘʩʩ: 

ɸʣʛʝʙʨʘ: ɻʝʦʤʝʪʨʠʷ: 

ʋʨʘʚʥʝʥʠʷ ʉʤʝʞʥʳʝ ʫʛʣʳ 

 

ʈʠʩʫʥʦʢ 4. ʀʛʨʘ ʢʦʨʦʣʴ 

ʤʘʪʝʤʘʪʠʢʠ 

 

ʈʠʩʫʥʦʢ 5. ʄʘʛʠʯʝʩʢʘʷ 

ʤʘʪʝʤʘʪʠʢʘ 
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ʊʝʢʩʪʦʚʳʝ ʟʘʜʘʯʠ 

ʌʫʥʢʮʠʠ 

ʉʪʝʧʝʥʠ 

ʌʦʨʤʫʣʳ ʩʦʢʨʘʱʝʥ-

ʥʦʛʦ ʫʤʥʦʞʝʥʠʷ 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʫʛʣʳ 

ʇʨʠʟʥʘʢʠ ʨʘʚʝʥʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʦʚ 

ʇʝʨʠʤʝʪʨ ʨʘʚʥʦʙʝʜʨʝʥʥʦʛʦ ʪʨʝʫʛʦʣʴ-

ʥʠʢʘ 

ʉʚʦʡʩʪʚʘ ʨʘʚʥʦʙʝʜʨʝʥʥʦʛʦ ʪʨʝʫʛʦʣʴ-

ʥʠʢʘ 

ʇʨʠʟʥʘʢʠ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ 

ʉʚʦʡʩʪʚʘ ʫʛʣʦʚ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷ-

ʤʳʭ 

 

ʀʩʭʦʜʷ ʠʟ ʩʧʠʩʢʘ ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʢʘʞ-

ʜʘʷ ʣʦʢʘʮʠʷ ʠʛʨʳ ð ʵʪʦ ʪʝʤʘ ʧʦ ʘʣʛʝʙʨʝ, 

ʚʥʫʪʨʠ ʣʦʢʘʮʠʠ 7 ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ. ɸ 

ʚʦʪ ʪʝʤʳ ʧʦ ʛʝʦʤʝʪʨʠʠ ʚʦʰʣʠ ʚ ʦʜʥʫ ʣʦ-

ʢʘʮʠʶ. ʅʘʧʨʠʤʝʨ, ʧʝʨʚʘʷ ʣʦʢʘʮʠʷ ʃʝʩ 

(ʩʤ. ʨʠʩ.6) ʠ ʪʘʤ ʙʫʜʫʪ ʫʨʘʚʥʝʥʠʷ.  

ɺ ʠʛʨʝ ʧʨʝʜʣʦʞʝʥʦ 7 ʫʨʦʚʥʝʡ ʩʣʦʞ-

ʥʦʩʪʠ ʣʦʢʘʮʠʠ ʣʝʩ ʫʨʘʚʥʝʥʠʡ. ʅʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʠʛʨʦʢ (ʚʦʣʰʝʙʥʠʢ) ʘʪʘʢʫʝʪ ʚʨʘʛ 

(ʩʣʘʡʤ) ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ, 

ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝ (ʨʠʩ.7.). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʙʝʜʠʪʴ ʩʣʘʡʤ ʥʫʞʥʦ ʨʝʰʠʪʴ 4 ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘ-

ʶʪʩʷ ʠʟ ʙʘʟʳ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ʇʝʨʝ-

ʯʝʥʴ ʫʨʘʚʥʝʥʠʡ ʧʦ ʫʨʦʚʥʷʤ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ 1. ʋ ʠʛʨʦʢʘ ʝʩʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʰʠʙʠʪʴʩʷ ʪʦʣʴʢʦ 10 ʨʘʟ, ʧʦʩʣʝ 

ʯʝʛʦ ʠʛʨʦʢ ʥʘʯʥʝʤ ʠʛʨʫ ʩ ʥʘʯʘʣʘ.  

ʇʦʙʝʜʠʚ ʩʣʘʡʤ, ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝ-

ʭʦʜ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ. ʀʛʨʦʢ ʧʨʠʦʙ-

ʨʝʪʘʝʪ ʥʦʚʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʚʥʝʰʥʦʩʪʠ, ʥʦ 

ʧʝʨʝʜ ʥʠʤ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʳʡ ʚʠʜ ʩʣʘʡʤʘ, 

ʢʦʪʦʨʳʡ ʙʦʣʴʰʝ. ɺʩʝ ʚʠʜʳ ʚʦʣʰʝʙʥʠʢʦʚ 

ʠ ʩʣʘʡʤʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʝʩʪʴ ʧʝʨʝ-

ʭʦʜ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʘʣʶʪʦʤ ʚʦʣ-

ʰʝʙʥʳʭ ʧʘʣʦʯʝʢ (ʩʤ. ʨʠʩ.8) ʠ ʚʩʧʳʰʢʦʡ 

ʧʝʨʝʜ ʠʛʨʦʢʦʤ. 

ɺʨʘʛʠ ʠʟ ʫʨʦʚʥʷ ʚ ʫʨʦʚʝʥʴ ʦʪʣʠʯʘ-

ʶʪʩʷ ʮʚʝʪʦʤ, ʥʘʣʠʯʠʝʤ ʦʜʥʦʛʦ, ʜʚʫʭ ʠʣʠ 

ʜʘʞʝ ʪʨʝʭ ʛʣʘʟ. 

ɹʘʟʘ ʜʣʷ ʚʦʣʰʝʙʥʠʢʘ ʙʳʣʘ ʚʟʷʪʘ ʚ 

ʠʥʪʝʨʥʝʪʝ, ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ 

ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʫʚʝʣʠʯʠʚ ʨʘʟʨʝʰʝʥʠʝ, ʠ 

 

ʈʠʩʫʥʦʢ 6. ʃʦʢʘʮʠʷ ʣʝʩ 

ʫʨʘʚʥʝʥʠʡ. 

 

ʈʠʩʫʥʦʢ 7. ʇʨʠʤʝʨ ʫʨʘʚʥʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 8. ʇʝʨʝʭʦʜ ʤʝʞʜʫ 

ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʫʨʦʚʥʝʤ. 
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ʥʘʨʠʩʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʮʠʡ ʝʛʦ. ʌʦʥʳ ʜʣʷ ʢʘʞʜʦʡ ʣʦʢʘʮʠʠ ʠʛʨʳ ʚʟʷʪʳ ʚ 

ʙʠʙʣʠʦʪʝʢʝ Scratch. 

ɹʘʟʘ ʩ ʟʘʜʘʥʠʷʤʠ (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ 1) ʧʦ ʘʣʛʝʙʨʝ ʧʦʧʦʣʥʷʣʘʩʴ ʠʟ ʩʙʦʨ-

ʥʠʢʘ ʟʘʜʘʯ 57 ʰʢʦʣʳ [6], ʘ ʟʘʜʘʥʠʷʤʠ ʧʦ ʛʝʦʤʝʪʨʠʠ ʠʟ ʟʘʜʘʯʥʠʢʘ ɹʘʣʘʷʥʘ [7].  

ʊʘʙʣʠʮʘ 1. ɺʦʣʰʝʙʥʠʢʠ ʠ ʩʣʘʡʤʳ ʧʦ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ ʣʦʢʘʮʠʠ ʣʝʩ. 

1 ʫʨʦ-

ʚʝʥʴ 

2 ʫʨʦ-

ʚʝʥʴ 
3 ʫʨʦʚʝʥʴ 4 ʫʨʦʚʝʥʴ 

    

    

5 ʫʨʦʚʝʥʴ 6 ʫʨʦʚʝʥʴ 7 ʫʨʦʚʝʥʴ 
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WEB-ʇʈʀʃʆɾɽʅʀɽ çʌʀʅɸʅʉʆɺʓʁ ʂɸʃʔʂʋʃʗʊʆʈè 

ɼʠʢʠʣʠʝʚʘ ʕʣʠʥʘ, ʂʠʨʶʰʢʠʥʘ ʇʦʣʠʥʘ, ʆʩʠʧʦʚ ɺʷʯʝʩʣʘʚ, ɽʛʦʨʦʚ ʖʨʠʡ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ, 10 ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʘʚʝʣʴʝʚ ɸʣʝʢʩʝʡ ʆʣʝʛʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʆʀʊ ʊʇʋ 

 

ʇʨʦʙʣʝʤʘ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ: ʥʘʰ ʧʨʦʝʢʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʩʦʟʜʘʥʠʝ ʠʥʩʪʨʫ-

ʤʝʥʪʘ ʜʣʷ ʧʦʤʦʱʠ ʚ ʨʘʩʯʸʪʘʭ ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʯʝʤʧʠʦʥʘʪʝ ʧʦ ʬʠʥʘʥʩʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʫ ʖʥʠʦʨ-ʣʠʛʝ U-15 (ʰʢʦʣʴʥʠʢʠ 6-9 

ʢʣʘʩʩʘ, ʜʦ 15 ʣʝʪ). ʄʳ ʭʦʪʠʤ ʩʦʟʜʘʪʴ ʩʘʡʪ, ʫʧʨʦʱʘʶʱʠʡ ʨʘʩʯʸʪ ʥʝʢʦʪʦʨʳʭ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʐʢʦʣʴʥʠʢʠ ʜʦ 15 ʣʝʪ ʟʘʯʘʩʪʫʶ ʥʝ ʦʙʣʘʜʘʶʪ ʟʥʘʥʠʷʤʠ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʩʪʨʦ ʩʤʦʛʫʪ ʨʘʩʩʯʠʪʘʪʴ ʜʘʥʥʳʝ ʧʦ ʢʨʝʜʠʪʫ, ʚʢʣʘʜ 

ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ ʩʦʢʨʘʱʝʥʠʷ 

ʨʘʩʭʦʜʦʚ. ʅʘʤ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ɺʏʌɻ, ʧʦʤʦʛʘʶʱʠʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʢʝʡʩʦʚ. 

ʎʝʣɹ: ʧʦʣʫʯʝʥʠʝ ʩʘʡʪʘ ï ʬʠʥʘʥʩʦʚʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ. 

ɿʘʜʘʯʠ: 

1. ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ; 

2. ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʠ ʩʦʟʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ; 

3. ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʦʣʥʝʥʠʝ ʩʘʡʪʘ; 

4. ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʫʶ ʯʘʩʪʴ; 

5. ʟʘʧʫʩʪʠʪʴ ʩʘʡʪ; 

6. ʫʩʪʨʘʥʠʪʴ ʦʰʠʙʢʠ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʥʦʤ ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʨʦʙʣʝʤʘ ʩ ʨʘʩʯʸʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʜʘʯ, ʪʦ ʤʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʠʥʩʪʨʫ-

ʤʝʥʪ ʜʣʷ ʖʥʠʦʨ-ʃʠʛʠ U15 ɺʏʌɻ (ʰʢʦʣʴʥʠʢʠ 6-9 ʢʣʘʩʩʘ, ʜʦ 15 ʣʝʪ). 

ʄʳ ʧʨʦʚʝʣʠ ʧʦʠʩʢ ʧʦʭʦʞʠʭ ʩʘʡʪʦʚ. ɹʘʥʢʠ.ʨʫ ð ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʬʠʥʘʥ-

ʩʦʚʳʡ ʤʘʨʢʝʪʧʣʝʡʩ ʚ ʈʦʩʩʠʠ. (ʨʠʩ. 9) ɼʘʥʥʳʡ ʩʘʡʪ ʤʦʞʝʪ ʩʯʠʪʘʪʴ ʚʢʣʘʜʳ, 

ʟʘʡʤʳ, ʢʨʝʜʠʪʳ, ʠʥʚʝʩʪʠʮʠʠ. ʇʨʦʚʝʜʷ ʘʥʘʣʠʟ ʵʪʦʛʦ ʩʘʡʪʘ, ʤʳ ʚʳʷʚʠʣʠ ʝʛʦ ʥʝ-

ʜʦʩʪʘʪʢʠ, ʯʪʦʙʳ, ʫʯʠʪʳʚʘʷ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʠ ʥʘʰʝʛʦ ʩʘʡʪʘ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʘʜ ɹʘʥʢʠ.ʨʫ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʅʝʜʦʩʪʘʪʢʠ:  

¶ ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʦʜʘ ʬʠʥʘʥʩʦʚʳʭ ʜʘʥʥʳʭ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʧʣʘʥʘ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ. 

ʌʫʥʢʮʠʠ ʩʘʡʪʘ: 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʢʣʘʜʘ ʠ ʚʳʚʦʜ ʩʫʤʤʳ ʥʘ ʚʢʣʘʜʝ ʯʝʨʝʟ ʫʢʘʟʘʥʥʳʡ ʩʨʦʢ (ʩ 
ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ: ʩ ʢʘʧʠʪʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʥʪʦʚ ʠʣʠ ʙʝʟ ʥʝʸ); 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʣʘʪʳ ʢʨʝʜʠʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʦʩʥʦʚʝ 

ʬʠʥʘʥʩʦʚʳʭ ʜʘʥʥʳʭ;  

¶ ʦʪʦʙʨʘʞʝʥʠʝ ʝʞʝʤʝʩʷʯʥʦʛʦ ʦʩʪʘʪʢʘ ʥʘ ʦʩʥʦʚʝ ʚʚʝʜʸʥʥʳʭ ʜʘʥʥʳʭ; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ. 
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ʂʨʝʜʠʪ ð ʵʪʦ ʬʠʥʘʥʩʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʜʚʫʭ ʩʪʦʨʦʥ, ʛʜʝ ʦʜʥʘ ʧʨʝʜʣʘʛʘʝʪ 

ʜʝʥʴʛʠ, ʘ ʚʪʦʨʘʷ ʦʙʝʱʘʝʪ ʠʭ ʚʝʨʥʫʪʴ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ. ɿʘʝʤʱʠʢ ʚʦʟʚʨʘʱʘʝʪ 

ʩʫʤʤʫ ʧʦʩʪʝʧʝʥʥʦ, ʦʙʳʯʥʦ ʨʘʚʥʳʤʠ ʧʣʘʪʝʞʘʤʠ, ʫʤʝʥʴʰʘʷ ʧʨʠ ʵʪʦʤ ʩʚʦʶ ʟʘ-

ʜʦʣʞʝʥʥʦʩʪʴ ʧʝʨʝʜ ʢʨʝʜʠʪʦʨʦʤ. [6] 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʠʜʘ ʚʥʝʩʝʥʠʷ ʝʞʝʤʝʩʷʯʥʦʛʦ ʧʣʘʪʝʞʘ ʧʦ ʢʨʝʜʠʪʫ: ʜʠʬ-

ʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʠ ʘʥʥʫʠʪʝʪʥʳʡ. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʝʞʝʤʝʩʷʯ-

ʥʦʛʦ ʚʥʝʩʝʥʠʷ ʧʣʘʪʝʞʝʡ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʜʢʦ, ʪʘʢ ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʩʝʥʠʝ 

ʥʘʠʙʦʣʴʰʠʭ ʚʳʧʣʘʪ ʚ ʧʝʨʚʦʝ ʚʨʝʤʷ ʢʨʝʜʠʪʘ.  ɺ ʩʠʪʫʘʮʠʠ ʩ ʘʥʥʫʠʪʝʪʥʳʤ ʩʧʦ-

ʩʦʙʦʤ ʚʳʧʣʘʪʳ ʝʞʝʤʝʩʷʯʥʳʝ ʧʣʘʪʝʞʠ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ. [3] ʇʦʩʢʦʣʴʢʫ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʥʫʠʪʝʪʥʳʡ ʩʧʦʩʦʙ ʧʣʘʪʝʞʘ, ʪʦ ʜʣʷ ʨʘʩʯʝʪʘ ʝʞʝ-

ʤʝʩʷʯʥʦʡ ʩʪʘʚʢʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʫʶ ʬʦʨʤʫʣʫ: 

x=S*(P+P/((1+P)N-1)) 

ʛʜʝ x - ʤʝʩʷʯʥʳʡ ʧʣʘʪʝʞ; P ï 1/12 ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ; S ï ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ 

ʩʫʤʤʘ ʢʨʝʜʠʪʘ; N ï ʢʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ. [2] 

ɼʝʧʦʟʠʪ ï ʙʘʥʢʦʚʩʢʠʡ ʧʨʦʜʫʢʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʢʣʠʝʥʪ ʧʝʨʝʜʘʝʪ 

ʜʝʥʴʛʠ ʙʘʥʢʫ ʥʘ ʭʨʘʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ɺ ʩʦʙʣʶʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʢʦʥʪʨʘʢʪʘ, ʙʘʥʢ ʧʨʝʜʧʠʩʳʚʘʝʪʩʷ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʨʝʜʩʪʚʘ ʦʙʨʘʪʥʦ ʠ ʜʦʙʘʚʠʪʴ ʢ 

ʥʠʤ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʥʪ. [4] ɺʢʣʘʜ ð ʩʫʤʤʘ ʩʨʝʜʩʪʚ, ʧʨʠʥʠʤʘʝʤʦʡ ʙʘʥʢʦʤ 

ʦʪ ʢʣʠʝʥʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ. ɺʢʣʘʜ ð ʵʪʦ ʚʠʜ ʜʝ-

ʧʦʟʠʪʘ. ʀʭ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʜʝʧʦʟʠʪʝ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ 

ʣʶʙʳʝ ʮʝʥʥʦʩʪʠ, ʘ ʥʘ ʚʢʣʘʜʝ ð ʪʦʣʴʢʦ ʜʝʥʴʛʠ.  

ʂʘʧʠʪʘʣʠʟʘʮʠʷ ʧʨʦʮʝʥʪʦʚ ï ʵʪʦ ʧʨʠʯʠʩʣʝʥʠʝ ʥʘʯʠʩʣʝʥʥʳʭ ʧʨʦʮʝʥʪʦʚ ʢ 

ʩʫʤʤʝ ʚʢʣʘʜʘ. ʊʦ ʝʩʪʴ, ʵʪʦ ʦʙʱʘʷ ʜʦʭʦʜʥʦʩʪʴ ʧʦ ʙʘʥʢʦʚʩʢʦʤʫ ʧʨʦʜʫʢʪʫ. ʏʝʤ ʯʘʱʝ ʧʝ-

ʨʠʦʜʠʯʥʦʩʪʴ ʢʘʧʠʪʘʣʠʟʘʮʠʠ, ʪʝʤ ʚʳʰʝ ʜʦʭʦʜ ʧʦ ʚʢʣʘʜʫ. [5] 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʘ ʚʢʣʘʜʦʚ: 

¶ ʙʝʟ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʥʪʦʚ: x=a*(1+p*n/100), ʛʜʝ a ï ʩʫʤʤʘ ʚʢʣʘʜʘ, p 

ï ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ, n ï ʩʨʦʢ ʨʘʟʤʝʱʝʥʠʷ ʚʢʣʘʜʘ; 

¶ ʩ ʢʘʧʠʪʘʣʠʟʘʮʠʝʡ ʧʨʦʮʝʥʪʦʚ: x=a*(1+p/100)n, ʛʜʝ a ï ʩʫʤʤʘ ʚʢʣʘʜʘ, p ï 

ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ, n ï ʩʨʦʢ ʨʘʟʤʝʱʝʥʠʷ ʚʢʣʘʜʘ. [7] 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʥʷʪʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʨʝʜʳ ʤʳ ʩʦʩʪʘʚʠʣʠ ʩʪʨʫʢʪʫʨʫ 

ʩʘʡʪʘ ï ʩʭʝʤʘ ʦʧʠʩʳʚʘʶʱʘʷ ʩʚʷʟʴ ʩʪʨʘʥʠʮ ʩʘʡʪʘ (ʩʭʝʤʘ 1). ɼʘʣʝʝ ʥʫʞʥʦ ʙʳʣʦ 

ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʥʘʧʦʣʥʝʥʠʝʤ ʩʘʡʪʘ. ʅʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʤʳ ʧʨʝʜʩʪʘʚʠʣʠ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʬʫʥʢʮʠʷʭ ʩʘʡʪʘ ʠ ʢʥʦʧʢʫ, ʧʝʨʝʥʦʩʷʱʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʧʦʜʩʪʨʘ-

ʥʠʮʳ ʚʭʦʜʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʭʦʜʘ ʠʣʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʧʝʨʝʥʦʩʷʪ ʚ ʧʨʦʬʠʣʴ. ʀʟ ʧʨʦʬʠʣʷ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʥʘ ʜʨʫʛʠʝ ʧʦʜʩʪʨʘ-

ʥʠʮʳ c ʨʘʩʯʸʪʦʤ ʬʠʥʘʥʩʦʚʳʭ ʜʘʥʥʳʭ ð ʨʘʩʯʸʪʦʤ ʚʢʣʘʜʘ, ʢʨʝʜʠʪʘ ʠ ʧʣʘʥʘ ʧʦ 

ʩʦʢʨʘʱʝʥʠʶ ʨʘʩʭʦʜʦʚ.  

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʪʘʙʣʠʮʫ ʩ ʜʠʘʧʘʟʦʥʘʤʠ ʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʩʦʢʨʘʱʝʥʠʷ (ʪʘʙʣ. 1). ɼʠʘʧʘʟʦʥʳ ʚʳ-

ʯʠʩʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ ʩʪʘʪʠʩʪʠʢ. [8] 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʯʘʩʪʝʡ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʣʦʩʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ.  

Frontend ð ʚʠʜʠʤʘʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʯʘʩʪʴ ʩʘʡʪʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʵʪʦ 

ʚʝʩʴ ʚʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʘ, ʪʦ ʝʩʪʴ ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, ʢʥʦʧʢʠ, ʜʠʥʘʤʠʯʝʩʢʠʝ 
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ʩʣʘʡʜʳ, ʘʥʠʤʘʮʠʷ ʠ ʜʨʫʛʦʝ. [1] ʄʳ ʧʦʜʦʙʨʘʣʠ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ frontend: HTML, CSS, JavaScript.  

Backend ð ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʩʝʨʚʠʩʘ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʥʝ ʥʘ ʢʦʤʧʴʶ-

ʪʝʨʝ, ʘ ʥʘ ʩʝʨʚʝʨʝ. [1] 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ backend ʤʳ ʨʝʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ Python ʠ ʚʝʙ ʬʨʝʡʤʚʦʨʢ flask. ɺʝʙ ʬʨʝʡʤʚʦʨʢ ð ʵʪʦ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʩʘʡʪʦʚ. ʊʘʢʞʝ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʉʋɹɼ SQLite ʠ ʪʝʢʩʪʦʚʳʡ ʰʘʙʣʦʥʠʟʘʪʦʨ Jinja2. 

ʀʪʦʛʦʚʳʡ ʩʘʡʪ ʩʦʩʪʦʠʪ ʠʟ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ (ʨʠʩ.1), ʩʪʨʘʥʠʮʳ ʚʭʦʜʘ 

(ʨʠʩ.2), ʩʪʨʘʥʠʮʳ ʨʝʛʠʩʪʨʘʮʠʠ (ʨʠʩ.3), ʩʪʨʘʥʠʮʳ ʧʨʦʬʠʣʷ (ʨʠʩ. 4), ʩʪʨʘʥʠʮʳ 

ʟʘʚʝʨʰʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ (ʨʠʩ.5), ʩʪʨʘʥʠʮʳ ʨʘʩʯʸʪʘ ʢʨʝʜʠʪʦʚ (ʨʠʩ. 6), ʩʪʨʘʥʠʮʳ 

ʨʘʩʯʸʪʘ ʚʢʣʘʜʦʚ (ʨʠʩ. 7). 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʇʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ ʦ çʬʨʦʥʪʝʥʜʝè ʠ çʙʵʢʝʥʜʝè: ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʠ ʢʘʢ ʦʥʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ɼʦʩʪʫʧʘ: 

https://tproger.ru/translations/frontend-backend-interaction/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 12.02.2023) [1] 

2. ʌʦʨʤʫʣʘ ʨʘʩʯʸʪʘ ʧʨʦʮʝʥʪʦʚ ʧʦ ʢʨʝʜʠʪʫ: [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 

ɼʦʩʪʫʧʘ: https://kredit-on.ru/kak-rasscitat-procenty-po-kreditu-formula/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.02.2023) [2] 

3. ɸʥʥʫʠʪʝʪʥʳʡ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʣʘʪʝʞ: ʚ ʯʝʤ ʦʪʣʠʯʠʷ? 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ɼʦʩʪʫʧʘ: 

https://ʩʧʨʦʩʠ.ʜʦʤ.ʨʬ/instructions/annuitetnyy-i-differentsirovannyy-

platezh-chto-eto-i-v-chem-otlichiya/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.02.2023) [3] 

4. ʏʪʦ ʪʘʢʦʝ ʜʝʧʦʟʠʪ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ɼʦʩʪʫʧʘ: 

https://www.poidem.ru/blog/depozit-v-banke-chto-eto (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

12.02.2023) [4] 

5. ʂʘʢ ʨʘʙʦʪʘʝʪ ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʧʨʦʮʝʥʪʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 

ɼʦʩʪʫʧʘ: https://www.banki.ru/news/daytheme/?id=10978528 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 12.02.2023) [5] 

6. ʏʪʦ ʪʘʢʦʝ ʢʨʝʜʠʪ ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 

ɼʦʩʪʫʧʘ: https://www.vtb.ru/articles/chto-takoye-kredit/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

12.02.2023) [6] 

7. ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʘ ʚʢʣʘʜʦʚ: [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ɼʦʩʪʫʧʘ: 

https://com-business.ru/sloznyj-procent-po-vkladam-formula-sloznyh-

procentov/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.03.2023) [7] 

8. ʉʪʘʪʠʩʪʠʢʠ ʦ ʨʘʩʭʦʜʘʭ ʨʦʩʩʠʷʥ. [ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ] ï ʈʝʞʠʤ 

ɼʦʩʪʫʧʘ:  

9. https://journal-tinkoff-ru.turbopages.org/journal.tinkoff.ru/s/plate-statistics/ 

10. https://rb-ru.turbopages.org/rb.ru/s/news/purchase-change/ 

11. https://rb-ru.turbopages.org/rb.ru/s/news/oplata-podpisok-russia/ 

12. https://turbo.ria.ru/20210915/dosug-1750099970.html 

13. https://1prime-

ru.turbopages.org/1prime.ru/s/transport/20220812/837769690.html 
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14. https://1prime-

ru.turbopages.org/1prime.ru/s/transport/20220812/837769690.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 15.03.2023) [8] 
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ʇʃɸʊʌʆʈʄɸ ɼʃʗ ʀɿʋʏɽʅʀʗ ʗɿʓʂʆɺ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

ɼʃʗ ʆɹʋʏɸʖʑʀʍʉʗ ʋʏɽɹʅʓʍ ʆʈɻɸʅʀɿɸʎʀʁ 

 

ɼʫʤʠʥ ɸʥʜʨʝʡ ʇʘʚʣʦʚʠʯ 

ɸʚʪʦʥʦʤʥʘʷ ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʏʘʩʪʥʘʷ ʰʢʦʣʘ çʈʝʟʦʥʘʥʩè. 

ʉʠʨʝʥʢʦ ɽʛʦʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʆʙʨʘʟʦʚʘʥʠʝ: ʊʦʤʩʢʠʡ ʄʝʭʘʥʦ-ʊʝʭʥʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ, 1 ʢʫʨʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ: ʆʩʠʥʮʝʚ ɸʨʪʝʤ ɺʠʢʪʦʨʦʚʠʯ 

ɸʅʆ ɼʆ çɼʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ "ʂʚʘʥʪʦʨʠʫʤ"è 

 

ɸʥʥʦʪʘʮʠʷ ʧʨʦʝʢʪʘ: ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʣʘʪ-

ʬʦʨʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʯʝʥʠʢʦʚ 5-11 ʢʣʘʩʩʦʚ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʠʟʫʯʘʪʴ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʯʝʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʫʜʦʙʥʦʤ ʠ ʜʦʩʪʫʧʥʦʤ ʬʦʨʤʘʪʝ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ 

ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʫʯʘʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ʅʘ ʧʣʘʪʬʦʨʤʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʫʨʩʳ ʧʦ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʩʦʩʪʘʚʣʝʥʥʳʝ ʦʧʳʪʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʢʘʢ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ. ʋʯʝʥʠʢʠ ʩʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ 

ʢʫʨʩʳ ʚ ʣʶʙʦʤ ʫʜʦʙʥʦʤ ʜʣʷ ʥʠʭ ʪʝʤʧʝ. ʊʘʢ ʞʝ ʧʣʘʪʬʦʨʤʘ ʠʤʝʝʪ ʘʣʛʦʨʠʪʤ , 

ʢʦʪʦʨʳʡ ʚʳʷʚʣʷʝʪ ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ ʚ ʠʟʫʯʝʥʠʝ, ʠ ʧʦʜʙʠʨʘʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʟʘ-

ʜʘʥʠʷ, ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʠʠ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʣʘʪʬʦʨʤʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟ-

ʤʦʞʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠ ʫʯʝʙ-

ʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʤʦʞʝʪ ʫʯʝʥʠʢʘʤ ʚ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʪ ʠʤ ʫʥʠʢʘʣʴʥʳʡ ʦʧʳʪ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶ-

ʱʠʡ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʝ ʚʨʝʤʷ ʠ ʜʦʩʪʠʛʘʪʴ ʫʩʧʝʭʘ ʚ ʦʙʫʯʝʥʠʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ, ʀʟʫʯʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʂʫʨʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠ,ʁ ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʉʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ.  

ɺʚʝʜʝʥʠʝ:  ɺ 2023 ʛʦʜʫ ʦʪʨʘʩʣʴ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʨʘʡʥʝ 

ʚʦʩʪʨʝʙʦʚʘʥʘ, ʤʥʦʛʠʝ ʰʢʦʣʴʥʠʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʨʦʜʚʠʞʝʥʠʝ ʩʝʙʷ, ʚ ʜʘʥ-

ʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʭʦʜʝ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ-ʘʥʘʣʠʟʳ 

ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʤʳ ʚʳʷʚʠʣʠ ʧʨʦʙʣʝʤʳ ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʦʙʫʯʘʶʱʠʝ 

5-11 ʢʣʘʩʩʦʚ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʦʙʫʯʝʥʠʝ ʷʟʳʢʘʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʦ 

ʚʨʝʤʷ ʦʧʨʦʩʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʯʪʦ 71.4% ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ ʠʤʝʝʪ ʠʥʪʝʨʝʩ ʢ 

ʠʟʫʯʝʥʠʶ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʟ ʥʠʭ 23.4% ʫʞʝ ʠʟʫʯʘʶʪ. ʋʯʘʩʪʥʠʢʠ 

ʦʧʨʦʩʘ ʫʢʘʟʘʣʠ , ʯʪʦ ʠʤ ʠʥʪʝʨʝʩʥʦ ʠʟʫʯʘʪʴ Python,C++,Java. ʊʘʢ ʞʝ 80% ʫʯʘʩʪ-

ʥʠʢʦʚ ʦʧʨʦʩʘ ʫʢʘʟʘʣʠ, ʯʪʦ ʭʦʪʷʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʚʷʟʘʪʴ ʩʝʙʷ ʩʦ ʩʬʝʨʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʭʦʜʝ ʦʧʨʦʩʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʩʪʦʣʢʥʫʣʠʩʴ ʫʯʘʩʪʥʠʢʠ ʦʧʨʦʩʘ: 

¶ ʆʪʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ. 

¶ ʇʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ. 

¶ ʅʝʜʦʩʪʘʪʦʢ ʧʨʘʢʪʠʢʠ ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʨʠ ʦʙʫʯʝʥʠʝ. 

ʊʘʢ ʞʝ ʫʯʘʩʪʥʠʢʠ ʦʧʨʦʩʘ, ʩʢʘʟʘʣʠ ʯʪʦ ʭʦʪʝʣʠ ʙʳ ʧʦʣʫʯʘʪʴ ʧʨʦʝʢʪʳ, ʠʣʠ 

ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʥʠʭ, ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʝʙʷ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ: 

CodeLearn[1] - ʧʣʘʪʬʦʨʤʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʣʶʩʳ: ʆʛʨʦʤʥʦʝ ʠʟʦʙʠʣʠʝ ʤʘʪʝʨʠʘʣʘ, ʠ ʥʘʣʠʯʠʝ ʭʦʨʦ-

ʰʠʭ ʢʫʨʩʦʚ. ʄʠʥʫʩʳ: ʉʘʡʪ ʧʦʣʥʦʩʪʴʶ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ, ʤʥʦʛʦ ʢʫʨʩʦʚ 

ʥʝ ʚʩʝ ʧʨʦʚʝʨʝʥʥʳʝ, ʪʘʢ ʞʝ ʤʘʣʦ ʧʨʘʢʪʠʢʠ, ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠʣʠ 

ʘʥʘʣʠʟ ʦʩʚʦʝʥʠʷ. 

FreeCodeCam[2]- ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʇʣʶʩʳ: ʆʛʨʦʤʥʦʝ ʠʟʦʙʠʣʠʝ ʤʘʪʝʨʠʘʣʘ, ʠ ʥʘʣʠʯʠʝ ʭʦʨʦʰʠʭ 

ʢʫʨʩʦʚ. ʄʠʥʫʩʳ: ʉʘʡʪ ʧʦʣʥʦʩʪʴʶ ʥʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ, ʢʫʨʩʳ ʟʘʪʦʯʝʥʳ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʣʶʜʝʡ ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʧʳʪ, ʪʘʢ ʞʝ ʤʘʣʦ ʧʨʘʢʪʠʢʠ, ʠ ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʠʣʠ ʘʥʘʣʠʟ. 

ʗʢʣʘʩʩ[3]- ʈʦʩʩʠʡʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ. ʇʣʶʩʳ: ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʭʦʨʦʰʦ ʧʦʜʦʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʄʠʥʫʩʳ: ʋʩʪʘʨʝʚ-

ʰʠʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʘʪʦʯʥʦ ʧʨʘʢʪʠʢʠ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ: 

 ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʪʬʦʨʤʳ ʙʳʣʠ ʧʨʦʚʝʜʠʥʳ ʨʘʟʣʠʯʥʳʝ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʧʨʦʙʣʝʤʘʭ, ʩ  ʢʦʪʦʨʳʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʰʢʦʣʴʥʠʢʠ ʧʨʠ ʠʟʫʯʝʥʠʝ ʷʟʳʢʦʚ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢ ʞʝ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʮʝʩʩʫ ʩʙʦʨʫ ʜʘʥʥʳʭ ʦ ʧʨʦʙʣʝʤʘʭ ʚʝ-

ʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʧʣʘʪʬʦʨʤʳ, ʛʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʠ ʨʘʙʦʪʘ ʥʘʜ ʘʣʛʦ-

ʨʠʪʤʦʤ, ʢʦʪʦʨʳʡ ʠ ʧʦʟʚʦʣʠʪ ʥʘʰʝʡ ʧʣʘʪʬʦʨʤʝ ʩʪʘʪʴ ʦʪʣʠʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʢʦʪʦʨʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʠʟʫʯʝʥʠʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ.  
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ʉʘʡʪ ʩʜʝʣʘʥ ʩ ʢʨʘʡʥʝ ʧʨʦʩʪʳʤ ʯʠʪʘʙʝʣʴʥʳʤ ʜʠʟʘʡʥʦʤ, ʜʣʷ ʙʦʣʝʝ ʧʨʦ-

ʩʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʥʠʤ. ɼʠʟʘʡʥ ʩʘʡʪʘ ʩʜʝʣʘʥ ʥʘ ʦʩʥʦʚʝ 

HTML academy, ʪʘʢ ʢʘʢ ʠʭ ʜʠʟʘʡʥ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʚʠʟʫ-

ʘʣʴʥʦ. ʉʘʡʪ ʪʘʢ ʞʝ ʠʤʝʝʪ ʩʪʨʘʥʠʮʫ ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠ ʙʫʜʫ ʧʦʢʘʟʘʥʳ ʧʨʦʝʢʪʳ ʚ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫ ʧʨʠʥʷʪʴ 

ʫʯʘʩʪʠʝ. ʆʢʥʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʣʦʢ ʩ ʪʝʦʨʠʝʡ, ʤʝʩʪʦ ʩ ʠʥʬʦʨ-

ʤʘʮʠʝʡ ʦ ʟʘʜʘʯʝ(ɼʘʥʦ, ʫʩʣʦʚʠʷ, ʪʨʝʙʦʚʘʥʠʷ), ʦʢʥʦ ʚʳʚʦʜʘ(ʂʦʥʩʦʣʴ), ʠ ʦʢʥʦ 

ʢʦʤʧʠʣʷʪʦʨʘ(ʆʢʥʦ ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʧʠʩʘʪʴ ʢʦʜ). ʆʩʥʦʚʥʦʡ ʬʠʰʢʦʡ 

ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: çʇʦʣʫ-

ʯʘʝʪ ʜʘʥʥʳʝ ʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʚʳʷʚʣʷʝʪ ʤʘʪʝʨʠʘʣ ʚ ʢʦʪʦʨʦʤ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʦʟʥʠʢʣʠ ʪʨʫʜʥʦʩʪʠ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ, ʠ ʧʦʜʙʠʨʘʝʪ ʟʘʜʘʥʠʷ ʥʘ ʦʩ-

ʥʦʚʝ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʦʪʨʘʙʦʪʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʤʘ-

ʪʝʨʠʘʣ, ʠ ʙʦʣʝʝ ʭʦʨʦʰʦ ʝʛʦ ʦʩʚʦʠʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ 

ʩʪʘʪʴ ʭʦʨʦʰʠʤ ʥʘʩʪʘʚʥʠʢʦʤ ʠ ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʘʞʝ ʚ ʩʘʤʳʭ ʪʷʞʝʣʳʭ 

ʩʠʪʫʘʮʠʷʭè.ʊʘʢʦʡ ʤʝʪʦʜ ʧʨʘʢʪʠʢʠ ʙʫʜʝʪ ʢʨʘʡʥʝ ʧʦʣʝʟʥʳʤ ʜʣʷ ʪʝʭ ʢʪʦ ʧʣʘʥʠ-

ʨʫʝʪ ʩʜʘʚʘʪʴ ʠʥʬʦʨʤʘʪʠʢʫ ʢʘʢ ʵʢʟʘʤʝʥ(ʆɻʕ,ɽɻʕ), ʪʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʘʢʪʠʢʘ, ʪʦ ʥʘʰʘ ʧʣʘʪʬʦʨʤʘ ʥʘʧʨʘʚʣʝʥʘ ʠʤʝʥʥʦ ʥʘ ʜʘʥ-

ʥʫʶ ʦʙʣʘʩʪʴ ʠʟʫʯʝʥʠʷ. ɼʣʷ ʙʦʣʝʝ ʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʤʳ ʨʝʰʠ ʚʟʷʪʴ ʤʥʝʥʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʠʣʠʩʴ ʜʘʪʴ ʥʘʤ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ, ʤʳ ʧʨʝʟʝʥʪʦʚʘʣʠ ʠʤ ʥʘʰ ʧʨʦʝʢʪ ʠ ʨʘʩʩʢʘʟʘʣʠ ʢʘʢ ʠʤʝʥʥʦ ʦʥ ʧʦʤʦʞʝʪ 

ʶʥʳʤ ʧʨʦʛʨʘʤʤʠʩʪʘʤ. ʇʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʠʣʠ ʢʦʤʧʝʪʝʥʪʥʳʡ ʦʪʟʳʚ ʦʪ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʦʚ.  

ʅʘʰʘ ʧʣʘʪʬʦʨʤʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʫ 

ʥʘʩ ʨʘʟʣʠʯʘʶʪʩʷ ʮʝʣʠ ʠ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. ɼʦʧʫʩʪʠʤ ʘʚʪʦʨ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ɸʥʜʨʝʡ ɼʫʤʠʥ ʧʨʠ ʠʟʫʯʝʥʠʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʦʣʢʥʫʣʩʷ ʩ ʧʨʦʙʣʝ-

ʤʦʡ ʥʝ ʘʜʘʧʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʚʦʝʛʦ ʚʦʟʨʘʩʪʘ, ʯʪʦ ʦʯʝʥʴ ʦʩʣʦʞʥʠʣʦ ʠʟʫ-

ʯʝʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢ ʞʝ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ ʯʪʦ 

ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʭʦʨʦʰʠʭ ʧʣʘʪʬʦʨʤ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ-

ʟʘ ʯʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʤʦʞʝʪ ʦʪʪʦʣʢʥʫʪʴ ʶʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ ʦʪ 

ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ. ɼʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʧʨʠ ʣʠʯʥʦʡ ʙʝʩʝʜʝ ʩ ʫʯʘʩʪ-

ʥʠʢʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʝʤʦʚʝʨʩʠʠ ʧʣʘʪʬʦʨʤʳ. 

ʉ ʧʨʦʪʦʪʠʧʦʤ ʧʨʦʛʨʘʤʤʳ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦ ʩʩʳʣʢʝ [4]. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. https://codelearn.io/learning/ 

2. https://www.freecodecamp.org/learn/ 

3. https://www.yaklass.ru/p/informatika/8-klass/nachala-programmirovaniia-

14963/nachalnye-svedeniia-o-iazyke-programmirovaniia-paskal-14000 

4. ɸʨʭʠʚ ʩ ʬʦʪʦʛʨʘʬʠʷʤʠ ʧʨʦʝʢʪʘ https://disk.yandex.ru/d/poDxg8B-

TMMQbw 

 

ʉʆɿɼɸʅʀɽ ʈʆɹʆʊɸ BB-8 (ʈɸɿʈɸɹʆʊʂɸ ʉʍɽʄʓ, ʅɸʇʀʉɸʅʀɽ ʀ 

ʆʊʃɸɼʂɸ ʇʈʆɻʈɸʄʄʓ, ʉɹʆʈʂɸ ʋʉʊʈʆʁʉʊɺɸ) ʅɸ ʄʆɼʋʃʗʍ 

ARDUINO.  

https://disk.yandex.ru/d/poDxg8B-TMMQbw
https://disk.yandex.ru/d/poDxg8B-TMMQbw
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ʐʠʧʘʯʝʚ ʅʠʢʠʪʘ, ɽʤʝʣʴʷʥʦʚ ʂʠʨʠʣʣ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ, 10 ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʩʪʠʥʘ ʄʘʨʠʷ ɸʣʝʢʩʝʝʚʥʘ, ʜʦʮʝʥʪ ʆʕʀ ʀʐʅʂɹ ʊʇʋ 

 

ʈʦʙʦʪ BB-8 ʷʚʣʷʝʪʩʷ ʜʨʦʠʜʦʤ-ʘʩʪʨʦʤʝʭʘʥʠʢʦʤ ʢʠʥʦʚʩʝʣʝʥʥʦʡ ñɿʚʸʟʜ-

ʥʳʝ ʚʦʡʥʳò.[1] ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʥʝ ʪʨʝʙʫʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʚ ʦʙ-

ʣʘʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʣʘʪʬʦʨʤʳ Arduino.[2] ɹʘʟʠ-

ʨʦʚʘʥʠʝ ʠ ʫʧʦʨ ʚ ʨʘʙʦʪʝ ʧʣʘʪʬʦʨʤʳ ʜʝʣʘʝʪʩʷ ʥʘ ʧʨʦʩʪʦʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʦʵʪʦʤʫ ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʦʜʫʣʝʡ Arduino. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʧʨʦʝʢʪʳ, ʥʝ ʫʩʪʫʧʘʷ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ ʘʥʘʣʦʛʘʤ ʦʪ ʩʝʨʠʡʥʳʭ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ, ʤʦʛʫʪ ʙʳʪʴ ʜʝʰʝʚʣʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʘʥʘʣʦʛʦʚ, ʩʜʝʣʘʥʥʳʡ ʚ ʂʠʪʘʝ: BB8 RC Robot V4.0 

[3], ʮʝʥʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 8555,37 ʨʫʙ (ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 07.03.2023). ɼʠʘ-

ʤʝʪʨ ʝʛʦ ʩʬʝʨʳ ʩʦʩʪʘʚʣʷʝʪ 11,5 ʩʤ, ʚʳʩʦʪʘ ʚʤʝʩʪʝ ʩ ʛʦʣʦʚʦʡ - 15 ʩʤ. ʉ ʧʦʤʦ-

ʱʴʶ ʦʪʚʸʨʪʢʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ ʜʚʝ ʙʘʪʘʨʝʠ ñAAAò. ɺʨʝʤʷ ʨʘʙʦʪʳ ʧʨʠ 

ʦʜʥʦʤ ʟʘʨʷʜʝ ʩʦʩʪʘʚʣʷʝʪ 30 ʤʠʥʫʪ. ɺ ʢʦʤʧʣʝʢʪʝ ʝʩʪʴ ʰʥʫʨ ʜʣʷ ʧʦʜʟʘʨʷʜʢʠ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʟʚʫʢʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ɻʦʣʦʚʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʣʦʞʝʥʠʝ ʚʦ 

ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʢʦʨʧʫʩʘ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʫʣʴʪʘ ʚ ʨʘʜʠʫʩʝ 30 ʤʝʪʨʦʚ. ʄʳ ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʫ ʨʦʙʦʪʘ ʜʦʚʦʣʴʥʦ 

ʦʙʰʠʨʥʳʡ ʬʫʥʢʮʠʦʥʘʣ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʛʦ ʮʝʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʩ ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʨʦʙʦʪʦʤ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʠ 

ʩ ʥʝʩʢʦʣʴʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʦʙʠʣʴʥʦʩʪʠ ʜʘʥ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʥʘʰʝʤ ʧʨʦʪʦʪʠʧʝ ʨʦʙʦʪʘ BB-8 ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʨʝʰʠʪʴ ʵʪʠ 

ʧʨʦʙʣʝʤʳ ʟʘ ʩʯʸʪ ʟʘʢʘʟʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦ ʚʳʛʦʜʥʳʤ ʮʝʥʘʤ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʩʦʟʜʘʥʠʝ ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʦʪʦʪʠʧʘ ʨʦʙʦʪʘ BB-8, 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ, ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ Arduino. 

ʇʝʨʝʜ ʥʘʤʠ ʩʪʦʷʣʠ ʪʘʢʠʝ ʟʘʜʘʯʠ: 

1. ʉʦʙʨʘʪʴ ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʪʦʨʘʤʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʚ ʜʚʠ-
ʞʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʶ. 

2. ɿʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ. 

3. ʈʘʩʧʝʯʘʪʘʪʴ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʜʚʝ ʧʦʣʫʩʬʝʨʳ-ʦʙʦʣʦʯʢʠ ʠʟ ʧʣʘʩʪʤʘʩʩʳ 

ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ. ʉʜʝʣʘʪʴ ʢʘʨʢʘʩ, ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʟʘʢʨʝʧʣʝʥ 

ʢʦʥʪʨʦʣʣʝʨ. 

4. ɼʝʢʦʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩ ʧʦʤʦʱʴʶ ʢʨʘʩʦʢ ʠ ʤʘʣʷʨʥʦʛʦ ʩʢʦʪʯʘ. 

ʇʝʨʝʡʜʝʤ ʢ ʦʧʠʩʘʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʨʦʙʦʪʘ. ɿʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʢʦʤʧʴʶ-

ʪʝʨʫ, ʚʚʦʜ ʠ ʚʳʚʦʜ ʜʘʥʥʳʭ ʦʪʚʝʯʘʝʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ Arduino Uno R3.[4] ɽʛʦ 

ʨʘʙʦʪʘ ʢʦʦʨʜʠʥʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ C++. ɿʘ ʢʦʦʨʜʠʥʘʮʠʶ ʜʚʠʞʝʥʠʡ ʤʦʪʦʨʦʚ BB-8 ʦʪʚʝʯʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʜʢʣʶʯʘʶʱʠʡʩʷ ʢ Arduino Uno R3 ʤʦʪʦʨʥʳʡ ʜʨʘʡʚʝʨ Arduino L293D.[5] ʆʥ 
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ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʚʠʜʘʤʠ ʤʦʪʦʨʦʚ. ɺ ʩʣʫʯʘʝ ʨʦʙʦʪʘ BB-8 - ʵʪʦ 

DC-ʤʦʪʦʨʳ. ɼʘʥʥʳʡ ʚʠʜ ʤʦʪʦʨʦʚ ʩʧʦʩʦʙʝʥ ʚʳʧʦʣʥʷʪʴ ʚʨʘʱʘʪʝʣʴʥʳʝ ʜʚʠʞʝ-

ʥʠʷ ʠ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʦʙʦʪʘ ʧʦʪʨʝʙʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʡ ʚʠʜ DC-ʤʦʪʦʨʦʚ: ʜʚʘ ʤʦʪʦʨʘ-ʨʝʜʫʢʪʦʨʘ 120 TT Gear Motor ʠ ʢʦ-

ʣʝʩʦ ʢ ʢʘʞʜʦʤʫ.[6] ʆʥʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʦʜʥʠʤ ʧʨʦʚʦʜʦʤ ʢ ʤʦʪʦʨʥʦʤʫ ʜʚʠʛʘ-

ʪʝʣʶ ʚ ʢʘʥʘʣʳ Arduino L293D, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ DC-ʤʦ-

ʪʦʨʫ. ʅʘ ʨʠʩ.1 ʚʦʟʤʦʞʥʳʝ ʢʘʥʘʣʳ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ñfour channels 

for DC Motorsò: ʇʠʪʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʨʦʥ ʩ ʥʘʧʨʷʞʝʥʠʝʤ 9 

ɺʦʣʴʪ ʢʘʞʜʘʷ. ɼʣʷ ʩʧʘʡʢʠ ʧʨʦʚʦʜʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʷʣʴʥʠʢ. 

ʈʠʩʫʥʦʢ 1. Arduino Motor Shield L293D [5]. 

ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷʤʠ ʨʦʙʦʪʘ ʚ ʜʚʫʭʤʝʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ñBluetooth RC Controllerò.[7] ʉʦ-

ʧʨʷʞʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʢ BB-8 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʢ Arduino L293D bluetooth ʤʦʜʫʣʷ HC-06.[8].  

 
 

ʈʠʩʫʥʦʢ 2. HC-06, Bluetooth module [9] . 

ʂʦʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʠ ʢʦʤʧʠʣʠʨʦʚʘʣʩʷ ʚ ʩʠ-

ʩʪʝʤʝ Arduino IDE.[10] 
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ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʠ ʜʝʢʦʨʠʨʦʚʘʥʠʝ ʦʙʦʣʦʯʢʠ. ʇʣʘʩʪ-

ʤʘʩʩʦʚʳʝ ʧʦʣʫʩʬʝʨʳ ʜʠʘʤʝʪʨʦʤ 19,5 ʩʤ, ʥʘʧʝʯʘʪʘʥʥʳʝ ʥʘ 3D ʧʨʠʥʪʝʨʝ, 

ʦʬʦʨʤʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʘʵʨʦʟʦʣʴʥʳʭ ʢʨʘʩʦʢ ʦʨʘʥʞʝʚʦʛʦ, ʯʝʨʥʦʛʦ ʠ ʙʝʣʦʛʦ 

ʮʚʝʪʘ. ʇʝʥʦʧʣʘʩʪʦʚʘʷ ʛʦʣʦʚʘ ʜʠʘʤʝʪʨʦʤ 15 ʩʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʫʩʬʝʨʫ, 

ʚʳʨʝʟʘʥʥʫʶ ʠʟ ʧʝʥʦʧʣʘʩʪʦʚʦʛʦ ʰʘʨʘ. ʆʥʘ ʦʢʨʘʰʝʥʘ ʤʘʨʢʝʨʦʤ ʚ ʦʨʘʥʞʝʚʳʡ 

ʮʚʝʪ ʠ ʠʤʝʝʪ ʜʚʘ ʯʝʨʥʳʭ ʛʣʘʟʘ, ʥʘʧʝʯʘʪʘʥʥʳʭ ʥʘ 3D - ʧʨʠʥʪʝʨʝ. 

ʇʦʩʣʝ ʩʙʦʨʢʠ ʠ ʦʪʣʘʜʢʠ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʤʝʱʘʝʪʩʷ ʚ ʦʙʦʣʦʯʢʫ ʚ ʚʠʜʝ 

ʰʘʨʘ. ʈʘʚʥʦʚʝʩʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʘʛʥʠʪʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʤʝʞʜʫ 

ʛʦʣʦʚʦʡ ʠ ʜʚʠʞʫʱʝʡʩʷ ʚʥʫʪʨʝʥʥʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʯʝʨʝʟ ʦʙʦʣʦʯʢʫ ʨʦʙʦʪʘ. 

ɹʶʜʞʝʪ ʧʨʦʝʢʪʘ ʦʙʦʟʥʘʯʝʥ ʚ ʪʘʙʣʠʮʝ 1. ʎʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ ʩʦʩʪʦʷ-

ʥʠʶ ʥʘ 07.03.2023 ʚ ʤʘʛʘʟʠʥʝ ñʗʥʜʝʢʩ-ʄʘʨʢʝʪò.[11] 

ʊʘʙʣʠʮʘ 1. ɹʶʜʞʝʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʦʙʦʪʘ: 

ʂʦʤʧʦʥʝʥʪʳ/ʤʘʪʝʨʠʘʣʳ, ʰʪ. ʎʝʥʘ 

Arduino Uno R3, 1 ʰʪ 560  

120 TT Gear Motor, 2 ʰʪ 544  

HC-06 bluetooth ʤʦʜʫʣʴ, 1 ʰʪ 659  

L293D Motor Shield, 1 ʰʪ 319  

ʇʝʥʦʧʣʘʩʪʦʚʳʡ ʰʘʨ ʜʠʘʤʝʪʨʦʤ 15 ʩʤ, 1 ʰʪ 295  

ʕʤʘʣʴ Kudo ʘʵʨʦʟʦʣʴ ʦʨʘʥʞʝʚʘʷ RAL 2004 520 ʤʣ, 1 ʰʪ 259  

ɸʵʨʦʟʦʣʴʥʘʷ ʵʤʘʣʴ REF ʙʝʣʳʡ 520 ʤʣ, 1 ʰʪ. 238  

KUDO ʘʵʨʦʟʦʣʴʥʘʷ ʘʚʪʦʵʤʘʣʴ KU-1002 ʯʝʨʥʳʡ, 

ʛʣʷʥʮʝʚʳʡ, 520 ʤʣ, 1 ʰʪ 

299  

ʅʝʦʜʠʤʦʚʳʡ ʤʘʛʥʠʪ, 6 ʰʪ 60  

BRAUBERG ʄʘʨʢʝʨ ʤʝʣʦʚʦʡ POP-ART 5 ʤʤ, ʦʨʘʥʞʝʚʳʡ, 

1 ʰʪ 

166  

ʅʘʙʦʨ ʧʨʦʚʦʜʦʚ çʄʘʤʘ ð ʇʘʧʘè, ʜʣʷ Arduino, 10ʰʪ 60  

ɹʘʪʘʨʝʡʢʘ GP Super Alkaline 9V ʂʨʦʥʘ, 2 ʰʪ 390  

ʄʘʣʷʨʥʳʡ ʩʢʦʪʯ, 10 ʤʝʪʨʦʚ 26  

DEKO ʂʣʝʝʚʦʡ ʩʪʝʨʞʝʥʴ 11ʭ200 ʤʤ ʧʨʦʟʨʘʯʥʳʡ, 1 ʰʪ  26  

ʇʣʘʩʪʠʢ PETG ʜʣʷ 3D ʧʨʠʥʪʝʨʘ ʙʝʣʳʡ Plastic, 1.75ʤʤ, 30 

ʤʝʪʨʦʚ 

100  

ʀʪʦʛʦʚʘʷ ʮʝʥʘ: 4001  
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ʇʦʜʩʯʠʪʘʚ ʩʫʤʤʘʨʥʫʶ ʮʝʥʫ ʢʦʤʧʦʥʝʥʪʦʚ, ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʩʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʧʨʦʪʦʪʠʧʘ, ʨʘʚʥʘʷ 4001 ʨʫʙ., ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 2,1 

ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʩʪʦʠʤʦʩʪʴ ʫʧʦʤʷʥʫʪʦʛʦ ʚʳʰʝ BB8 RC Robot V4.0 [3] ʩʪʦʠ-

ʤʦʩʪʴʶ 8555,37  ʨʫʙ. 

 ʅʘʤ ʫʜʘʣʦʩʴ ʩʦʙʨʘʪʴ ʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʧʨʦʪʦʪʠʧ ʨʦʙʦʪʘ BB-8, 

ʫʧʨʘʚʣʷʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ, ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʢʘʢ ʠʛʨʫʰʢʘ ʠʣʠ ʵʣʝʤʝʥʪ ʜʝʢʦʨʘ. ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʧʨʦʝʢʪʘ ʷʚʣʷ-

ʶʪʩʷ ʩʝʤʝʡʥʳʝ ʣʶʜʠ; ʵʥʪʫʟʠʘʩʪʳ, ʞʝʣʘʶʱʠʝ ʧʦʜʨʦʙʥʝʝ ʠʟʫʯʠʪʴ ʨʦʙʦʪʦʪʝʭ-

ʥʠʢʫ; ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʤʘʩʩʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʨʦʜʫʢʪʦʚ  ʚ ʩʬʝʨʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ: 

1. BB-8 - Wikipedia [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: https://en.wikipedia.org/wiki/BB-8 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.10.2022). 

2. ñWhat is Arduino?ò [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]:  

https://www.arduino.cc/en/Guide/Introduction (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 22.10.2022) 

3. ñʈʘʜʠʦʫʧʨʘʚʣʷʝʤʳʡ ʨʦʙʦʪ BB 8 2,4G ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ 
ʟʚʫʢʦʚʦʡ ʵʢʰʥ-ʬʠʛʫʨʢʦʡ, ʦʙʥʦʚʣʝʥʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʦʙʦʪʘ 

BB-8 Ball Droidò [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://aliexpress.ru/item/1005004410234546.html?sku_id=1200002908495

4734&feed_id=20&_randl_currency=RUB&_randl_shipto=RU&sellermenu

_hide=true&src=googleweb&albch=dspl&aff_short_key=brxT3bLh&isdl=y

&aff_platform=jvru&utm_medium=cpc&utm_source=google&utm_campai

gn=googleshopping (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.11.2022) 

4. Arduino Uno R3 [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://docs.arduino.cc/hardware/uno-rev3 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.11.2022) 

5. Arduino L293D Motor Driver Shield Tutorial [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 
https://electropeak.com/learn/use-arduino-l293d-motor-driver-shield-tutorial/ 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 03.12.2022). 

6. 120TT Gear Motor with Arduino [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://electropeak.com/learn/interfacing-single-axis-1-120-tt-gear-motor-

with-arduino/  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.12.2022). 

7. Bluetooth RC Car [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://play.google.com/store/apps/details?id=braulio.calle.bluetoothRCcontr

oller&hl=en&gl=US (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.01.2023). 

8. Interfacing the HC-06 Bluetooth module with Arduino [ɻʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://create.arduino.cc/projecthub/RucksikaaR/interfacing-the-hc-06-blue-

tooth-module-with-arduino-f9c315 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 17.01.2023). 

9. Bluetooth HC-06 [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://community.appinventor.mit.edu/t/bluetooth-hc-06-arduino-send-

receive-send-text-file-multitouch-image/9518 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.02.2023). 

10. Arduino Development Environment [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: https://arduino-

ru.translate.goog/Arduino_environment?_x_tr_sl=ru&_x_tr_tl=en&_x_tr_hl=

en&_x_tr_pto=sc  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.03.2023). 

https://en.wikipedia.org/wiki/BB-8
https://www.arduino.cc/en/Guide/Introduction
https://aliexpress.ru/item/1005004410234546.html?sku_id=12000029084954734&feed_id=20&_randl_currency=RUB&_randl_shipto=RU&sellermenu_hide=true&src=googleweb&albch=dspl&aff_short_key=brxT3bLh&isdl=y&aff_platform=jvru&utm_medium=cpc&utm_source=google&utm_campaign=googleshopping
https://aliexpress.ru/item/1005004410234546.html?sku_id=12000029084954734&feed_id=20&_randl_currency=RUB&_randl_shipto=RU&sellermenu_hide=true&src=googleweb&albch=dspl&aff_short_key=brxT3bLh&isdl=y&aff_platform=jvru&utm_medium=cpc&utm_source=google&utm_campaign=googleshopping
https://aliexpress.ru/item/1005004410234546.html?sku_id=12000029084954734&feed_id=20&_randl_currency=RUB&_randl_shipto=RU&sellermenu_hide=true&src=googleweb&albch=dspl&aff_short_key=brxT3bLh&isdl=y&aff_platform=jvru&utm_medium=cpc&utm_source=google&utm_campaign=googleshopping
https://aliexpress.ru/item/1005004410234546.html?sku_id=12000029084954734&feed_id=20&_randl_currency=RUB&_randl_shipto=RU&sellermenu_hide=true&src=googleweb&albch=dspl&aff_short_key=brxT3bLh&isdl=y&aff_platform=jvru&utm_medium=cpc&utm_source=google&utm_campaign=googleshopping
https://aliexpress.ru/item/1005004410234546.html?sku_id=12000029084954734&feed_id=20&_randl_currency=RUB&_randl_shipto=RU&sellermenu_hide=true&src=googleweb&albch=dspl&aff_short_key=brxT3bLh&isdl=y&aff_platform=jvru&utm_medium=cpc&utm_source=google&utm_campaign=googleshopping
https://docs.arduino.cc/hardware/uno-rev3
https://electropeak.com/learn/use-arduino-l293d-motor-driver-shield-tutorial/
https://electropeak.com/learn/interfacing-single-axis-1-120-tt-gear-motor-with-arduino/
https://electropeak.com/learn/interfacing-single-axis-1-120-tt-gear-motor-with-arduino/
https://play.google.com/store/apps/details?id=braulio.calle.bluetoothRCcontroller&hl=en&gl=US
https://play.google.com/store/apps/details?id=braulio.calle.bluetoothRCcontroller&hl=en&gl=US
https://create.arduino.cc/projecthub/RucksikaaR/interfacing-the-hc-06-bluetooth-module-with-arduino-f9c315
https://create.arduino.cc/projecthub/RucksikaaR/interfacing-the-hc-06-bluetooth-module-with-arduino-f9c315
https://community.appinventor.mit.edu/t/bluetooth-hc-06-arduino-send-receive-send-text-file-multitouch-image/9518
https://community.appinventor.mit.edu/t/bluetooth-hc-06-arduino-send-receive-send-text-file-multitouch-image/9518
https://arduino-ru.translate.goog/Arduino_environment?_x_tr_sl=ru&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://arduino-ru.translate.goog/Arduino_environment?_x_tr_sl=ru&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
https://arduino-ru.translate.goog/Arduino_environment?_x_tr_sl=ru&_x_tr_tl=en&_x_tr_hl=en&_x_tr_pto=sc
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11. ʀʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʗʥʜʝʢʩ ʄʘʨʢʝʪ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://market.yandex.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 07.03.2023). 

 

ʇʃɸʊʌʆʈʄɸ ɼʃʗ ʈɽʐɽʅʀʗ ʆʃʀʄʇʀɸɼʅʓʍ ɿɸɼɸʏ ʇʆ 

ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʖ 

ʀʚʘʥʦʚ ɸʨʪʸʤ, ɽʬʠʤʦʚ ɸʨʪʸʤ, ɸʣʝʢʩʘʥʜʨʦʚ ʀʣʴʷ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ˉ7, 9 ʢʣʘʩʩ, 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʟʣʦʚʘ ɽʣʝʥʘ ɻʝʥʥʘʜʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʠʜʥʘ ʪʝʥʜʝʥʮʠʷ 

ʨʦʩʪʘ IT-ʦʪʨʘʩʣʠ ʚ ʤʠʨʝ, ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʝʡʯʘʩ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʥʘ ʨʳʥʢʝ. 

ɺ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʤʳ ʫʟʥʘʣʠ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʧʣʘʪʬʦʨʤʳ codeforces, ʥʘ 

ʢʦʪʦʨʦʡ ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʩʦʨʝʚʥʫʶʪʩʷ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʩʧʦʨ-

ʪʠʚʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʇʦʧʨʦʙʦʚʘʚ ʧʦʫʯʘʩʪʚʦʚʘʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʦʩʪʷ-

ʟʘʥʠʷʭ, ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʟʘʜʘʯʠ ʪʘʤ ʜʣʷ ʥʘʰʝʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʳʝ. ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʘʤ ʧʨʠʰʣʘ ʚ ʛʦʣʦʚʫ ʠʜʝʷ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥ-

ʥʳʡ ʩʘʡʪ, ʥʘ ʢʦʪʦʨʦʤ ʤʳ ʩʤʦʞʝʤ ʩʘʤʠ ʩʦʩʪʘʚʣʷʪʴ ʩʚʦʠ ʟʘʜʘʥʠʷ, ʠ ʧʨʝʜʦʩʪʘ-

ʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʤ ʠʥʪʝʨʝʩʫʶʱʠʤʩʷ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʰʢʦʣʴʥʠʢʘʤ) ʦʪ-

ʪʘʯʠʚʘʪʴ ʩʚʦʠ ʫʤʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʘ ʫʨʦʚʥʝ ʢʦʜʘ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ 

ʬʦʨʤʘʪʝ. ʈʘʙʦʪʘ ʥʘʜ ʵʪʠʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʦʩʪʘʚʠʣʘ ʙʳ ʥʘʤ ʤʥʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ 

ʚ ʢʦʤʘʥʜʝ. 

ʇʨʦʝʢʪ ʤʦʞʝʪ ʧʦʤʦʯʴ ʪʝʤ, ʢʪʦ ʫʞʝ ʟʥʘʝʪ ʢʘʢʠʝ-ʣʠʙʦ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ ʧʠʩʘʪʴ ʙʦʣʝʝ ʙʳʩʪʨʳʝ ʩʢʨʠʧʪʳ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʩʦʩʪʷʟʘʪʴʩʷ ʚ 

ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʜʘ ʠ ʨʝʰʝʥʠʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙʣʝʤ. ʕʪʘ ʧʣʘʪʬʦʨʤʘ ʪʘʢʞʝ 

ʙʳʣʘ ʙʳ ʧʦʣʝʟʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʦʣʠʤʧʠʘʜʘʤ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ï ʰʢʦʣʴʥʠʢʠ ʩ 5 ʧʦ 11 ʢʣʘʩʩ, ʫʤʝʶʱʠʝ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʪʴ, ʠʣʠ ʠʟʫʯʘʶʱʠʝ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʢʘʟʯʠʢʠ ï ʰʢʦʣʳ ʠʣʠ ʢʦʤʧʘʥʠʠ, ʞʝʣʘʶʱʠʝ ʧʨʦʚʝʩʪʠ 

ʩʚʦʸ ʩʦʨʝʚʥʦʚʘʥʠʝ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ  

ʎʝʣʴ: ʩʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤʳ c ʩʦʨʝʚʥʦʚʘʥʠʷʤʠ ʧʦ ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʶ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ 

ɿʘʜʘʯʠ: 

Å  ʀʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʣʘʪʬʦʨʤʳ 

Å  ɺʳʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ  

Å  ʉʦʟʜʘʪʴ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʦʩʪʷʟʘʥʠʡ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʶ 

Å  ʀʩʧʳʪʘʪʴ ʧʣʘʪʬʦʨʤʫ ʥʘ ʪʝʩʪʦʚʳʭ ʩʦʨʝʚʥʦʚʘʥʠʷʭ, ʚʳʷʚʠʪʴ ʦʰʠʙʢʠ 

Å  ʋʩʪʘʥʦʚʠʪʴ ʧʣʘʥ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ 

ɸʥʘʣʦʛʠ ʧʣʘʪʬʦʨʤʳ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʘʥʘʣʦʛʦʚ ʢ ʥʘʰʝʤʫ ʧʨʦʝʢʪʫ. 

ʕʪʦ ʩʘʡʪ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ ʄʠʭʘʠʣʘ ʄʠʨʟʘʷʥʦʚʘ codeforces.com [1], 

ʵʢʦʩʠʩʪʝʤʘ All Cups ʦʪ VK [2], ʧʣʘʪʬʦʨʤʘ ʉʠʨʠʫʩ [3], ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʚʦʜʷʪʩʷ 

ʰʢʦʣʴʥʳʡ ʵʪʘʧ ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʳ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ 

https://market.yandex.ru/
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ʪʫʨʳ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʢ ʥʠʤ ʥʘ ʩʤʝʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʪʠʢʦʡ, ʘ ʪʘʢʞʝ 

ʟʘʨʫʙʝʞʥʘʷ ʧʣʘʪʬʦʨʤʘ Codechef [4].  

Codeforces ï ʧʦʞʘʣʫʡ, ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʩʘʡʪ ʩ ʩʦʨʝʚʥʦʚʘʥʠʷʤʠ ʧʦ 

ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʥʘ ʥʸʤ ʧʨʠʤʝʨʥʦ ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʨʦʚʦ-

ʜʷʪʩʷ ʩʣʦʞʥʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʝʪ ʚ ʩʨʝʜʥʝʤ 20 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, 

ʠʥʦʛʜʘ ʤʦʛʫʪ ʧʨʦʭʦʜʠʪʴ ʧʨʝʩʪʠʞʥʳʝ ʪʫʨʥʠʨʳ. ʅʘ ʥʸʤ ʪʘʢʞʝ ʫʩʪʨʘʠʚʘʶʪ ʤʫ-

ʥʠʮʠʧʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʡ ʵʪʘʧʳ ɺʉʆʐ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝ-

ʜʦʩʪʘʪʦʢ ʧʣʘʪʬʦʨʤʳ ï ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʪʷʞʝʣʳʝ, ʧʦʵʪʦʤʫ ʥʦʚʠʯʢʫ ʪʘʤ ʚʨʷʜ 

ʣʠ ʫʜʘʩʪʩʷ ʨʝʰʠʪʴ ʙʦʣʴʰʝ ʦʜʥʦʡ-ʜʚʫʭ ʟʘʜʘʯ (ʪʝʤ ʙʦʣʝʝ ʪʦʤʫ, ʢʪʦ ʝʱʸ ʥʝ ʦʯʝʥʴ 

ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ). 

All Cups ï ʧʣʘʪʬʦʨʤʘ ʩ ʠʥʪʝʨʝʩʥʳʤ ʜʠʟʘʡʥʦʤ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʷʪ ʚʩʝ 

ʩʦʨʝʚʥʦʚʘʥʠʷ VK. ʇʦʵʪʦʤʫ ʦʥʘ ʟʘʢʨʳʪʘʷ, ʩʦʨʝʚʥʦʚʘʥʠʷ ʧʨʦʭʦʜʷʪ ʨʝʜʢʦ. ʊʦ ʞʝ 

ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʧʨʦ ʉʠʨʠʫʩ.  

Codechef ï ʟʘʨʫʙʝʞʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʚʦ ʤʥʦʛʦʤ ʩʨʘʚʥʠʤʘʷ ʩ codeforces, ʥʦ 

ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.  

ʂʦʥʮʝʧʮʠʷ ʧʣʘʪʬʦʨʤʳ. 

ʀʟʫʯʠʚ ʦʩʥʦʚʥʳʝ ʘʥʘʣʦʛʠ ʠ ʜʦʙʘʚʠʚ ʩʚʦʠ ʠʜʝʠ, ʤʳ ʚʳʨʘʙʦʪʘʣʠ ʢʦʥʮʝʧ-

ʮʠʶ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʥʘʰʝʤ ʩʘʡʪʝ ʙʫʜʫʪ ʨʝʛʫ-

ʣʷʨʥʦ ʧʨʦʚʦʜʠʪʩʷ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʦ ʧʦ ʚʨʝʤʝʥʠ ʠ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ, ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʨʝʰʠʪʴ, ʥʘʧʠʩʘʚ ʘʣ-

ʛʦʨʠʪʤ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʨʷʝʪʩʷ 

ʥʘ ʩʝʨʚʝʨʝ ʥʘ ʪʝʩʪʘʭ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʠʣʷʪʦʨʘ. ɿʘ ʧʦʣʥʦʪʫ ʠ ʙʳʩʪʨʦʪʫ ʨʝʰʝʥʠʷ 

ʥʘʯʠʩʣʷʶʪʩʷ ʙʘʣʣʳ. ʃʫʯʰʠʝ ʫʯʘʩʪʥʠʢʠ ʧʦʣʫʯʘʶʪ ʦʯʢʠ ʨʝʡʪʠʥʛʘ, ʫ ʭʫʜʰʠʭ 

ʦʥʠ ʩʥʠʤʘʶʪʩʷ. ʎʝʣʴ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʥʘʙʨʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʨʝʡʪʠʥʛ ʥʘ 

ʩʘʡʪʝ. 

ʈʝʘʣʠʟʘʮʠʷ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ: ʷʟʳʢʠ HTML, CSS, JavaScript ʜʣʷ 

frontend-ʯʘʩʪʠ ʩʘʡʪʘ, Python + ʬʨʝʡʤʚʦʨʢ django ʜʣʷ backend-ʯʘʩʪʠ, ʧʨʦʛʨʘʤʤʘ 

Figma ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ, ʤʘʢʝʪʘ ʩʘʡʪʘ, github ʜʣʷ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ ʧʨʦʝʢʪʘ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʚ ʧʨʦʝʢʪʝ: ɸʣʝʢʩʘʥʜʨʦʚ ʀʣʴʷ ʦʪʚʝʯʘʝʪ ʟʘ ʜʠʟʘʡʥ 

ʩʘʡʪʘ, ʩʦʟʜʘʥʠʝ ʪʝʢʩʪʦʚʦʡ ʯʘʩʪʠ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʧʦʤʦʛʘʝʪ ʩ ʢʦʤʧʠʣʷʮʠʝʡ ʬʘʡ-

ʣʦʚ ʥʘ ʩʝʨʚʝʨʝ, ʀʚʘʥʦʚ ɸʨʪʸʤ ʚʝʨʩʪʘʝʪ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ, ʩʚʷʟʳʚʘʝʪ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʠ ʩʝʨʚʝʨʘ (frontend), ɽʬʠʤʦʚ ɸʨʪʸʤ ʜʝʣʘʝʪ backend-ʯʘʩʪʴ, ʪʝʩʪʠʨʫʶʱʫʶ 

ʩʠʩʪʝʤʫ, ʩʠʩʪʝʤʫ ʨʝʡʪʠʥʛʘ, ʤʦʜʝʣʠ ʠ ʜʨ. 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ, ʤʘʢʝʪʘ ʩʘʡʪʘ, ʤʦʜʝʣʝʡ - ʩ ʘʚʛʫʩʪʘ 2022 ʧʦ ʩʝʥ-

ʪʷʙʨʴ 2022. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʰʣʦ ʧʨʦʜʫʤʳʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʩʪʨʘʥʠʮ, ʩʦʟʜʘʥʠʝ ʢ 

ʥʠʤ ʜʠʟʘʡʥʘ ʚ ʧʨʦʛʨʘʤʤʝ Figma ʠ ʧʝʨʚʘʷ ʚʸʨʩʪʢʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʟʫʯʘʣʠʩʴ ʚʦʟ-

ʤʦʞʥʦʩʪʠ django ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ. 

2. ʉʦʟʜʘʥʠʝ backend-ʯʘʩʪʠ ʠ frontend-ʯʘʩʪʠ ï ʩ ʩʝʥʪʷʙʨʷ 2022 ʧʦ ʥʦʷʙʨʴ 

2022. ʐʣʦ ʩʦʟʜʘʥʠʝ ʨʘʟʥʳʭ ʩʠʩʪʝʤ ʩʘʡʪʘ: ʪʝʩʪʠʨʫʶʱʝʡ, ʩʠʩʪʝʤʳ ʚʭʦʜʘ/ʨʝʛʠ-

ʩʪʨʘʮʠʠ, ʢʦʤʧʠʣʷʮʠʠ ʠ ʜʨʫʛʦʛʦ, ʩʦʟʜʘʚʘʣʠʩʴ ʠ ʤʦʜʝʣʠ. ʇʨʦʜʦʣʞʘʣʠʩʴ ʚʝʨ-

ʩʪʘʪʴʩʷ ʩʪʨʘʥʠʮʳ ʩʘʡʪʘ. 
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3. ʉʦʝʜʠʥʝʥʠʝ frontend-ʯʘʩʪʠ ʩʘʡʪʘ ʩ backend-ʯʘʩʪʴʶ - ʩ ʜʝʢʘʙʨʷ 2022 ʧʦ 

ʬʝʚʨʘʣʴ 2023. ʂ ʪʦʤʫ ʤʦʤʝʥʪʫ ʙʳʣʠ ʩʚʸʨʩʪʘʥʳ ʦʩʥʦʚʥʳʝ ʩʪʨʘʥʠʮʳ ʠ ʛʦʪʦʚʳ 

ʤʦʜʝʣʠ, ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʪʝʩʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ. ʊʨʝʙʦʚʘʣʦʩʴ ʦʙʲʝʜʠʥʠʪʴ ʵʪʠ 

ʯʘʩʪʠ ʚ ʦʜʠʥ ʧʨʦʝʢʪ. 

4. ʇʝʨʝʧʠʩʳʚʘʥʠʝ, ʜʦʜʝʣʳʚʘʥʠʝ ʢʦʜʘ - ʬʝʚʨʘʣʴ 2023.ʉʣʠʰʢʦʤ ʥʘʛʨʦ-

ʤʦʞʜʸʥʥʳʝ ʯʘʩʪʠ ʢʦʜʘ ʧʨʠʰʣʦʩʴ ʧʝʨʝʧʠʩʳʚʘʪʴ. ʐʣʦ ʠʟʤʝʥʝʥʠʝ ʠʝʨʘʨʭʠʠ ʵʣʝ-

ʤʝʥʪʦʚ ʩʘʡʪʘ ʠ ʠʭ ʩʦʨʪʠʨʦʚʢʘ, ʜʦʜʝʣʳʚʘʥʠʝ ʪʝʩʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʬʫʥʢʮʠʠ 

ʧʦʜʚʝʜʝʥʠʷ ʠʪʦʛʦʚ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʜʦʙʘʚʣʝʥʠʝ ʢʦʤʧʠʣʷʪʦʨʦʚ ʧʦʜ ʨʘʟʥʳʝ 

ʷʟʳʢʠ, ʧʦʯʠʥʢʘ ʚʩʝʛʦ, ʯʪʦ ʣʦʤʘʣʦʩʴ. 

5. ʇʝʨʚʦʝ ʩʦʨʝʚʥʦʚʘʥʠʝ - ʬʝʚʨʘʣʴ 2023. ɹʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʦ ʧʝʨʚʦʝ ʩʦ-

ʨʝʚʥʦʚʘʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʷʪʠ ʟʘʜʘʯ. ʄʳ ʧʦʟʚʘʣʠ ʩʚʦʠʭ ʟʥʘʢʦʤʳʭ, ʯʪʦʙʳ ʦʥʠ 

ʧʦʫʯʘʩʪʚʦʚʘʣʠ. ɺʝʨʜʠʢʪ - ʣʶʜʠ ʩʢʘʟʘʣʠ, ʯʪʦ ʫ ʩʘʡʪʘ ʭʦʨʦʰʠʡ ʜʠʟʘʡʥ, ʢʨʫʪʘʷ 

ʪʝʩʪʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ, ʠʥʪʝʨʝʩʥʳʝ ʬʠʰʢʠ, ʥʦ ʥʘʙʣʶʜʘʣʠʩʴ ʙʘʛʠ, ʙʳʣʠ ʚʳʩʢʘ-

ʟʘʥʳ ʧʦʞʝʣʘʥʠʷ ʦ ʥʝʜʦʩʪʘʶʱʠʭ ʬʫʥʢʮʠʷʭ. 

6. ʈʘʟʚʠʪʠʝ ʧʨʦʝʢʪʘ - ʩ ʤʘʨʪʘ 2023 ʧʦ ʤʘʡ 2023. ʀʜʸʪ ʘʜʘʧʪʘʮʠʷ ʩʘʡʪʘ 

ʧʦʜ ʨʘʟʥʳʝ ʬʦʨʤʘʪʳ, ʧʨʦʚʦʜʷʪʩʷ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʩʦʟʜʘʸʪʩʷ ʩʪʨʘʥʠʮʘ ʜʨʫʟʝʡ, 

ʧʨʦʚʝʨʷʶʪʩʷ ʢʦʤʧʠʣʷʪʦʨʳ ʠ ʜʨ. ʇʨʦʠʩʭʦʜʷʪ ʚʳʩʪʫʧʣʝʥʠʷ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ 

ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. ɹʣʠʞʝ ʢ ʢʦʥʮʫ ʵʪʦʛʦ ʵʪʘʧʘ ʤʳ ʙʫʜʝʤ ʨʝʰʘʪʴ, ʢʘʢ ʨʘʟʚʠʚʘʪʴ 

ʧʨʦʝʢʪ ʜʘʣʴʰʝ ʠ ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʜʚʠʛʘʪʴʩʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʳ ʚʳʧʦʣʥʠʣʠ ʧʦʩʪʘʚʣʝʥʥʫʶ ʮʝʣʴ ï 

ʫ ʥʘʩ ʧʦʣʫʯʠʣʦʩʴ ʩʦʟʜʘʪʴ ʧʣʘʪʬʦʨʤʫ ʩ ʩʦʨʝʚʥʦʚʘʥʠʷʤʠ ʧʦ ʩʧʦʨʪʠʚʥʦʤʫ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʄʳ ʧʦʣʫʯʠʣʠ ʤʥʦʛʦ ʦʧʳʪʘ, ʨʘʟʚʠʣʠ ʥʘʚʳʢʠ ʚ ʧʨʦʤʳʰʣʝʥ-

ʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ, ʢʦʦʧʝʨʘʮʠʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʳʪʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʙʫʜʝʤ ʨʘʟʚʠʚʘʪʴ ʧʨʦʝʢʪ, ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʝʛʦ ʧʦʜ ʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʜʦʙʘʚʣʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ. ɺ ʩʢʦʨʦʤ ʚʨʝ-

ʤʝʥʠ ʤʳ ʧʣʘʥʠʨʫʝʤ ʧʨʦʚʝʩʪʠ ʩʦʨʝʚʥʦʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʰʢʦʣʳ ʠ ʨʝʛʫʣʷʨʥʦ ʧʨʦ-

ʚʦʜʠʪʴ ʥʦʚʳʝ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʨʘʩʰʠʨʷʷ ʢʨʫʛ ʣʶʜʝʡ, ʚ ʥʠʭ ʫʯʘʩʪʚʫʶʱʠʭ. ɹʶʜ-

ʞʝʪ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʢʫʧʢʝ ʜʦʤʝʥʘ ʜʣʷ ʩʘʡʪʘ ʠ ʩʝʨʚʝʨʦʚ, ʝʛʦ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ. ʅʘ ʨʘʟʨʘʙʦʪʢʫ ʩʘʤʦʡ ʧʣʘʪʬʦʨʤʳ ʜʝʥʝʛ ʧʦʪʨʘʯʝʥʦ ʥʝ ʙʳʣʦ.   ɺ ʙʫ-

ʜʫʱʝʤ ʤʳ ʤʦʞʝʤ ʫʩʪʨʘʠʚʘʪʴ ʩʦʨʝʚʥʦʚʘʥʠʷ ʜʣʷ ʢʘʢʠʭ-ʣʠʙʦ IT-ʢʦʤʧʘʥʠʡ ʚ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʠʣʠ ʜʦʙʘʚʠʪʴ ʤʦʥʝʪʠʟʘʮʠʶ ʥʘ ʩʘʡʪ. 

ʉʩʳʣʢʘ ʩʦ ʩʢʨʠʥʰʦʪʘʤʠ ʧʨʦʝʢʪʘ: 

https://disk.yandex.ru/d/ksrtntZTFptTCA. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. https://codeforces.com/ - ʧʣʘʪʬʦʨʤʘ codeforces 

2. https://cups.online/ru/ - ʧʣʘʪʬʦʨʤʘ All Cups 

3. https://edu.sirius.online/ - ʧʣʘʪʬʦʨʤʘ ʉʠʨʠʫʩ 

4. https://www.codechef.com/ - ʧʣʘʪʬʦʨʤʘ Codechef 

 

ʊɽʃɽɻʈɸʄʄ ɹʆʊ ɼʃʗ ʀɿʋʏɽʅʀʗ ɸʅɻʃʀʁʉʂʆɻʆ ʗɿʓʂɸ 

ʂʦʣʤʦʛʦʨʦʚ ʉʪʝʧʘʥ ɼʤʠʪʨʠʝʚʠʯ 

https://disk.yandex.ru/d/ksrtntZTFptTCA
https://codeforces.com/
https://cups.online/ru/
https://edu.sirius.online/
https://www.codechef.com/
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ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

"ʎʝʥʪʨ ʤʦʣʦʜʝʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ "ʂʚʘʥʪʦʨʠʫʤ", 10 

ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʆʩʠʥʮʝʚ ɸʨʪʝʤ ɺʠʢʪʦʨʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧ. ʦʙʨʘʟʦʚʘʥʠʷ, ɸʅʆ 

ɼʆ ʊʝʭʥʦʧʘʨʢ "ʂʚʘʥʪʦʨʠʫʤ". 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʪʦʪʠʧ ʯʘʪ ʙʦʪʘ ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʨʦʣʴ ʧʦʤʦʱʥʠʢʘ  ʚ ʠʟʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ɼʣʷ ʧʨʦʪʦʪʠʧʘ, ʚʳʙʨʘʥ 

Telegram, ʢʘʢ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʠ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʪʦʪʠʧ ʯʘʪ ʙʦʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʯʝʣʦ-

ʚʝʢʫ ʫʯʠʪʴ ʩʣʦʚʘ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʘʪ, ʙʦʪ, ʘʥʛʣʠʡʩʢʠʡ, ʠʟʫʯʝʥʠʝ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʵʧʦʭʫ 

ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ ʠʟʫʯʝʥʠʝ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. ʀʤʝʝʪʩʷ ʤʥʦʛʦ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ 

ʣʶʜʠ ʠʟʫʯʘʶʪ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ. ʆʜʥʘ ʠʟ ʥʠʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʦʙʱʘʪʴʩʷ ʧʠʩʴʤʝʥʥʦ ʠ ʫʩʪʥʦ ʩ ʣʶʜʴʤʠ, ʛʦʚʦʨʷʱʠʤʠ ʧʦ-ʘʥʛʣʠʡʩʢʠ. ɺʳ ʤʦʞʝʪʝ 

ʦʙʱʘʪʴʩʷ ʩ ʥʠʤʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʠʣʠ ʧʦ ʧʦʯʪʝ. ɸʥʛʣʠʡʩʢʠʡ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙ-

ʭʦʜʠʤ ʪʝʤ, ʢʪʦ ʨʘʙʦʪʘʝʪ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʣʘʩʪʠ ʥʘʫʢʠ, ʪ.ʢ. ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ 

ʥʘʫʯʥʳʭ ʢʥʠʛ ʠ ʞʫʨʥʘʣʦʚ. ɹʦʣʝʝ ʦʙʱʝʡ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 

ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʨʘʩʰʠʨʠʪʴ ʩʚʦʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʛʦʨʠ-

ʟʦʥʪʳ.  

ʈʘʟʨʘʙʦʪʢʘ ʯʘʪ ʙʦʪʘ ʧʦʟʚʦʣʠʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ ʠʟʫʯʘʪʴ ʘʥʛʣʠʡ-

ʩʢʠʡ ʷʟʳʢ ʚ ʧʨʠʚʳʯʥʦʡ ʦʙʩʪʘʥʦʚʢʝ  ï  ʧʝʨʝʧʠʩʢʝ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡ-

ʩʢʦʛʦ ʚ ʠʥʪʝʨʥʝʪʝ: 1)ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʩʘʡʪʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ 

ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ, ʥʦ ʦʥʠ ʯʘʱʝ ʚʩʝʛʦ ʙʳʚʘʶʪ ʧʣʘʪʥʳʤʠ ʠ ʤʦʛʫʪ ʧʦʜʦʡʪʠ ʥʝ ʜʣʷ 

ʚʩʝʭ. 2) ʇʨʦʩʤʦʪʨ ʚʠʜʝʦʨʦʣʠʢʦʚ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝ ʧʦʜʦʡʜʸʪ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʩʦʚʩʝʤ ʥʝ ʟʥʘʶʱʝʛʦ ʷʟʳʢʘ. 3) ʌʠʣʴʤʳ ʠ ʩʝʨʠʘʣʳ ʩ ʩʫʙʪʠʪʨʘʤʠ ʪʘʢʞʝ 

ʤʦʛʫʪ ʥʝ ʧʦʜʦʡʪʠ ʣʶʜʷʤ ʙʝʟ ʢʘʢʠʭ ʣʠʙʦ ʟʥʘʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣ ʩʦʟʜʘʥ ʯʘʪ ʙʦʪ ʜʣʷ ʠʟʫ-

ʯʝʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ. ɹʦʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʣʶʜʝʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʨʘʩʰʠʨʠʪʴ 

ʩʚʦʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʛʦʨʠʟʦʥʪʳ. ʈʘʟʨʘʙʦʪʘʥ ʯʘʪ ʙʦʪ ʥʘ ʷʟʳʢʝ 

python, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʜʫʣʴ ʥʘ python telebot [1]. 

ʍʦʜ ʨʘʙʦʪʳ ʙʦʪʘ:  

1. ʇʦʣʴʟʦʚʘʪʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʢ ʙʦʪʫ. 

2. ɿʘʜʘʥʠʝ ʚʦʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦ ʝʛʦ ʟʥʘʥʠʷʭ ʚ ʩʬʝʨʝ ʘʥʛʣʠʡʩʢʦʛʦ 
ʷʟʳʢʘ. 

3. ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ 
ʫʨʦʚʥʷ ʩʣʦʚ. 

4. ʏʘʪ ʙʦʪ ʥʘʯʠʥʘʝʪ ʦʪʧʨʘʚʣʷʪʴ ʘʥʛʣʠʡʩʢʠʝ ʩʣʦʚʘ ʩ ʧʝʨʝʚʦʜʦʤ ʥʘ ʨʫʩʩʢʠʡ, 

ʜʣʷ ʠʭ ʟʘʧʦʤʠʥʘʥʠʷ. 

5. ʇʦʩʣʝ ʦʪʧʨʘʚʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʣʦʚ (25) ʠ ʠʟʫʯʝʥʠʷ ʠʭ ʧʦʣʴ-
ʟʦʚʘʪʝʣʝʤ, ʙʦʪ ʩʦʩʪʘʚʣʷʝʪ ʪʝʩʪ ʥʘ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʯʝʣʦʚʝʢʘ. 
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1. TeleBot  https://github.com/xditya/TeleBot 

2. BotFather [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 2023. ɼʘʪʘ ʦʙʥʦʚʣʝʥʠʷ: 05.01.2023. 

URL: https://telegram.me/BotFather (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 05.01.2023). 

 

ʏɸʊ-ɹʆʊ ʂɸʈʃ 

ʂʦʥʜʨʘʪʴʝʚ ɽʚʛʝʥʠʡ 

 ʄɹʆʋ çʊʦʛʫʨʩʢʘʷ ʉʆʐ ʠʤ. ʉ.ɺ. ʄʘʩʣʦʚʘè, ʂʦʣʧʘʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ, 10 ʢʣʘʩʩ 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʯʘʪ-ʙʦʪ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʳ ʩʦʙʝʩʝʜʥʠʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʧʦʣʝʟʥʳʭ ʬʫʥʢʮʠʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ Discord. ɽʛʦ ʛʣʘʚʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʷʚ-

ʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʦʙʝʩʝʜʥʠʢʘ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦ-

ʩʪʷʤʠ, ʢʦʤʘʥʜʘʤʠ ʠ ʬʫʥʢʮʠʷʤʠ.  

ɺʚʝʜʝʥʠʝ. 

ɹʦʪ ð ɻ ʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ, ʧʦʚʪʦʨʷʶʱʠ-

ʝʩʷ ʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ. ɹʦʪʳ ʦʙʳʯʥʦ ʠʤʠʪʠʨʫʶʪ ʯʝʣʦʚʝʯʝʩʢʦʝ ʧʦ-

ʚʝʜʝʥʠʝ ʠʣʠ ʧʦʜʤʝʥʷʶʪ ʝʛʦ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʠʭ ʜʝʡʩʪʚʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ, 

ʦʥʠ ʨʘʙʦʪʘʶʪ ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʙʳʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. 

ɹʦʪʳ ʦʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʪʚʝʪʦʚ ʥʘ ʪʠʧʦʚʳʝ ʚʦʧʨʦʩʳ, ʚʦʟʥʠ-

ʢʘʶʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʆʥʠ ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʩʚʦʝʛʦ ʨʦʜʘ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʠ ʯʝʣʦʚʝʢʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ. ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʪʘʢʦʛʦ ʙʦʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʫʩʪʨʘʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʨʫʯʥʫʶ ʦʪʚʝʯʘʪʴ 

ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ ʠ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʟʜʘʥʠʝ ʯʘʪ-ʙʦʪʘ ʚ Discord ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ: 

¶ ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʜʦʢʫʤʝʥʪʘʮʠʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python; 

¶ ʀʟʫʯʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ Discord API; 

¶ ɿʘʜʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩʦʙʳʪʠʡ ʜʣʷ ʯʘʪ-ʙʦʪʘ Discord; 

¶ ɼʦʙʘʚʣʝʥʠʝ ʛʦʪʦʚʦʛʦ ʙʦʪʘ ʥʘ ʩʝʨʚʝʨ ʚ Discord. 

¶ ʆʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ.  

ʇʝʨʚʳʤ ʜʝʣʦʤ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʯʘʪʴ ʨʘʙʦʪʫ ʤʥʝ ʧʨʝʜʩʪʦʷʣʦ ʚʳʙʨʘʪʴ ʚ 

ʢʘʢʦʡ ʧʨʦʛʨʘʤʤʝ ʷ ʙʫʜʫ ʢʦʜʠʨʦʚʘʪʴ ʤʦʝʛʦ ʙʦʪʘ, ʠ ʷ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ Visual 

Studio Code. ɼʦʚʦʣʴʥʦ ʫʜʦʙʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʦʜʘ ʣʶʙʦʛʦ 

ʠʟʚʝʩʪʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʘʣʴʰʝ ʷ ʧʨʠʩʪʫʧʠʣ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʪʦ-

ʪʠʧʘ ʤʦʝʛʦ ʙʦʪʘ, ʪʦ ʝʩʪʴ ʦʩʥʦʚʳ ʩ ʢʦʪʦʨʳʭ ʷ ʙʫʜʫ ʙʨʘʪʴ ʠʜʝʶ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʨʘʙʦʪ ʩ ʥʠʤʠ. ʇʦʩʣʝ ʚʦʩʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʷ ʧʨʠʩʪʫʧʠʣ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʬʠʣʷ 

ʙʦʪʘ ʚ Discord. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʘ ʩʘʡʪʝ çDiscord developer portalè 

https://github.com/xditya/TeleBot
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ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʷ ʩʦʟʜʘʣ ʙʦʪʘ, ʷ ʧʨʠʛʣʘʩʠʣ ʝʛʦ ʥʘ ʩʚʦʡ ʩʝʨʚʝʨ, ʧʝʨʝʡʜʷ ʧʦ 

ʩʩʳʣʢʝ ʧʨʠʛʣʘʰʝʥʠʷ ʙʦʪʘ. ɼʘʣʴʰʝ ʷ ʥʘʯʘʣ ʚʳʩʤʘʪʨʠʚʘʪʴ ʚʘʨʠʘʥʪʳ, ʢʘʢ ʝʛʦ 

ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʚ Discord. ʆʩʪʘʥʦʚʠʚʰʠʩʴ ʥʘ ʦʜʥʦʤ ʠʟ ʥʠʭ, ʷ ʚʳʙʨʘʣ ʚʘʨʠʘʥʪ 

ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʳ. ɿʘʧʫʩʪʠʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʪʝʨʤʠʥʘʣ ʚ ʧʨʦʛʨʘʤʤʝ 

VSC: 

#python ïm venv venv 

ɼʘʣʝʝ ʷ ʩʢʘʯʘʣ ʙʠʙʣʠʦʪʝʢʫ çdiscord.pyè ʯʝʨʝʟ ʢʦʤʘʥʜʫʶ ʩʪʨʦʢʫ. 

#pip install discord.py 

ʉʪʦʣʢʥʫʣʩʷ ʷ ʧʨʘʚʜʘ ʩ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʢʦʛʜʘ ʭʦʪʝʣ ʫʩʪʘʥʦʚʠʪʴ ʵʪʠ 

ʙʠʙʣʠʦʪʝʢʠ. ʆʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʴ çpipè ʚ ʤʦʝʤ ʩʣʫʯʘʝ ʥʝ ʭʦʪʝʣ ʨʘʙʦ-

ʪʘʪʴ ʧʦʪʦʤʫ ʯʪʦ ʢʦʤʘʥʜʥʘʷ ʩʪʨʦʢʘ ʥʝ ʤʦʛʣʘ ʝʛʦ ʥʘʡʪʠ, ʜʣʷ ʵʪʦʛʦ ʤʥʝ ʧʨʠʰʣʦʩʴ 

ʚʥʝʩʪʠ ʢʦʝ-ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʦʝʤ ʢʦʤʧʴʶʪʝʨʝ, ʧʦʩʣʝ ʯʝʛʦ ʷ ʫʩʧʝʰʥʦ ʫʩʪʘ-

ʥʦʚʠʣ ʠʭ.  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʙʠʙʣʠʦʪʝʢ ʷ ʧʨʠʥʷʣʩʷ ʟʘ ʢʦʜ, ʠʤʧʦʨʪʠʨʦʚʘʣ 

ʚʥʫʪʨʠ ʢʦʜʘ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʥʝ ʙʠʙʣʠʦʪʝʢʠ, ʠ ʧʨʠʥʷʣʩʷ ʟʘ ʨʘʙʦʪʫ. 

ʇʝʨʚʳʤ ʜʝʣʦʤ ʯʪʦ ʪʨʝʙʦʚʘʣʦʩʴ ʥʘʧʠʩʘʪʴ, ʵʪʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʪʦʢʝʥʘ 

ʙʦʪʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʘʚʪʦʨʠʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʙʦʪʘ ʚ Discord. ʀ ʪʘʢʞʝ ʤʥʝ ʧʦʥʘʜʦ-

ʙʠʣʩʷ ʧʨʝʬʠʢʩ ʙʦʪʘ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʘʥʜ. ʊʦʢʝʥ ʠ ʧʨʝʬʠʢʩ ʷ ʟʘʛʨʫʟʠʣ ʯʝ-

ʨʝʟ ʩʣʦʚʘʨʴ, ʥʦ ʫʞʝ ʥʘ ʜʨʫʛʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï Java Script. 

 
ʇʦʩʣʝ ʚʩʝʭ ʵʪʠʭ ʜʝʡʩʪʚʠʡ, ʚ ʛʣʘʚʥʦʤ ʢʦʜʝ ʷ ʧʦʜʪʚʝʨʜʠʣ ʪʦʢʝʥ ʠ ʧʨʝʬʠʢʩ 

ʙʦʪʘ ʯʝʨʝʟ ʚʦʪ ʵʪʦʪ ʢʦʜ: 

 
ɺ ʟʘʢʣʶʯʝʥʠʝ ʷ ʧʨʠʥʷʣʩʷ ʧʠʩʘʪʴ ʧʨʦʩʪʝʡʰʠʝ ʢʦʤʘʥʜʳ ʜʣʷ ʙʦʪʘ, ʪʘʢʠʝ 

ʢʘʢ çrandomè ʠ çsayè, ʩʜʝʣʘʣ ʷ ʠʭ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ. 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʠʣʦʞʫ ʬʘʡʣʳ ʩ ʢʦʜʦʤ ʜʘʥʥʳʭ ʢʦʤʘʥʜ: 
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ʊʘʢʞʝ ʚ ʵʪʠʭ ʢʦʤʘʥʜʘʭ ʷ ʩʪʘʣʢʠʚʘʣʩʷ ʩ ʧʨʦʙʣʝʤʦʡ, ʪʘʢʦʡ ʢʘʢ ʢʦʨʪʝʞʠ. 

ɸʨʛʫʤʝʥʪʳ, ʚʧʠʩʳʚʘʝʤʳʝ ʣʶʜʴʤʠ ʚ ʢʦʤʘʥʜʝ, ʧʝʨʝʚʦʜʠʣʠʩʴ ʚ ʢʦʨʪʝʞʠ, ʯʪʦ ʷʚ-

ʣʷʣʦʩʴ ʛʣʘʚʥʦʡ ʤʦʝʡ ʧʨʦʙʣʝʤʦʡ, ʧʦʵʪʦʤʫ ʷ ʨʝʰʠʣ ʧʝʨʝʙʨʘʪʴ ʘʨʛʫʤʝʥʪ ʩ ʧʦʤʦ-

ʱʴʶ ʮʠʢʣʘ ʠ ʫ ʤʝʥʷ ʚʩʸ ʧʦʣʫʯʠʣʦʩʴ. 

ʅʦ ʚ ʠʪʦʛʝ ʚʩʝʛʦ ʚʳʰʣʦ ʫ ʤʝʥʷ ʚʦʪ ʪʘʢ: 

 

 
ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ Python, JS. 

ʊʘʢʞʝ ʦʥ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ, ʧʦʣʝʟʥʳʭ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʪʝʙʝ.   ʇʦʢʘ ʯʪʦ ʚ ʥʸʤ ʝʩʪʴ ʥʝ ʚʩʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʷ ʧʣʘ-

ʥʠʨʫʶ ʝʤʫ ʩʜʝʣʘʪʴ, ʥʦ ʧʣʘʥʠʨʫʝʪʩʷ ʤʠʥʠʤʫʤ 20 ʢʦʤʘʥʜ, ʠ ʙʦʣʝʝ 500 ʨʘʟʣʠʯ-

ʥʳʭ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ ʥʘ ʚʘʰʠ ʚʦʧʨʦʩʳ! ʇʨʘʚʜʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫ ʯʘʪ-ʙʦʪʘ 

ʝʩʪʴ ʪʦʣʴʢʦ 5 ʢʦʤʘʥʜ ʠ ʚʩʝʛʦ ʣʠʰʴ 30 ʨʝʧʣʠʢ, ʥʦ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ, ʜʦʩʪʠʯʴ 

ʮʝʣʠ ʤʥʝ ʫʜʘʩʪʩʷ. ɺ ʩʚʦʝʤ ʢʦʜʝ ʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ɹʠʙʣʠʦʪʝʢʫ çDiscord.pyè ʜʣʷ 

ʪʦʛʦ ʯʪʦʙʳ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʤʦʝʛʦ ʙʦʪʘ ʚ Python ʩ Discord. ʊʘʢʞʝ ʤʥʝ ʧʦʥʘ-

ʜʦʙʠʣʘʩʴ ʙʠʙʣʠʦʪʝʢʘ çjsonè ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʪʦʢʝʥ ʙʦʪʘ ʠ ʝʛʦ ʧʨʝ-

ʬʠʢʩ. ʅʫ ʠ ʢʘʢ ʞʝ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʙʠʙʣʠʦʪʝʢ random, 

time, math ʠ asyncio. ʗ ʫʩʪʘʥʘʚʣʠʚʘʣ ʙʠʙʣʠʦʪʝʢʫ çDiscord.pyè ʯʝʨʝʟ ʢʦʤʘʥʜ-

ʥʫʶ ʩʪʨʦʢʫ.  
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# ʇʨʠʤʝʥʷʣ çpip install discord.pyè 

ʇʫʪʴ ʨʝʰʝʥʠʷ ʤʦʝʡ ʧʨʦʙʣʝʤʳ ʙʳʣ ʪʘʢʦʚ: 

ʉʠʥʭʨʦʥʠʟʠʨʦʚʘʣ ʪʦʢʝʥ ʠ ʧʨʝʬʠʢʩ ʙʦʪʘ ʯʝʨʝʟ ʙʠʙʣʠʦʪʝʢʠ json. 

ɺʟʷʣʩʷ ʧʝʨʚʳʤ ʜʝʣʦʤ ʟʘ ʧʨʦʩʪʦʛʦ çʵʭʦ-ʙʦʪè, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ 

ʨʘʙʦʪʘʝʪ ʦʪ ʠʣʠ ʥʝʪ. 

ɿʘʜʘʣ ʙʦʪʫ ʩʦʙʳʪʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥ ʧʨʦʯʪʸʪ ʤʦʝ ʩʦʦʙʱʝʥʠʝ: 

@bot.event 

ɸʩʠʥʭʨʦʥʥʘʷ ʬʫʥʢʮʠʷ ʥʘ ʩʦʦʙʱʝʥʠʝ ʦʪʧʨʘʚʠʪʝʣʷ: 

async def on_message(ctx): 

ɿʘʜʘʝʤ ʫʩʣʦʚʠʝ ʯʪʦʙʳ ʙʦʪ ʥʝ ʦʪʚʝʯʘʣ ʙʦʪʫ, ʠʥʘʯʝ ʦʥʠ ʙʫʜʫʪ ʙʝʩʢʦʥʝʯʥʦ 

ʧʦʚʪʦʨʷʪʴ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ: 

if ctx.author != bot.user: 

ɺ ʠʪʦʛʝ ʥʘʰ ʙʦʪ ʜʦʣʞʝʥ ʦʪʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ ʦʪʧʨʘʚʠʪʝʣʷ: 

await ctx.reply(ctx.content) 

ʀ ʛʦʪʦʚʦ! 

 
ʅʦ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ ʚʩʸ ʞʝ ʦʩʪʘʝʪʩʷ ʥʝ ʦʪʚʝʯʝʥʥʳʤ, ʜʣʷ ʢʦʛʦ ʵʪʦʪ ʙʦʪ? 

ɼʣʷ ʣʶʜʝʡ ʢʪʦ ʭʦʯʝʪ ʧʨʦʩʪʦ ʧʦʛʦʚʦʨʠʪʴ ʠʣʠ ʞʝ ʜʣʷ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʧʦʚʝʩʝ-

ʣʠʪʴʩʷ? ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʝʪʝ ʜʘʪʴ ʚʳ ʩʘʤʠ, ʠʣʠ ʞʝ ʂʘʨʣ? ʂʪʦ ʟʥʘʝʪ, 

ʧʦʢʘ ʥʝ ʧʦʧʨʦʙʫʝʪʝ, ʥʝ ʫʟʥʘʝʪʝ! ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʥ ʥʫʞʝʥ ʪʝʤ, ʢʪʦ ʥʫʞʜʘʝʪʩʷ 

ʚ ʥʸʤ. ʅʘ ʵʪʦʤ ʭʦʯʫ ʧʦʜʚʝʩʪʠ ʠʪʦʛ ʠ ʚ ʟʘʢʣʶʯʝʥʠʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʂʘʨʣ, ʙʦʪ ʥʝ 

ʧʨʦʩʪʦʡ, ʘ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʠ ʷ ʝʱʸ 

ʥʝ ʟʘʢʦʥʯʠʣ ʝʛʦ, ʚʝʜʴ ʤʳ ʩʦʟʜʘʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʚʦʜʠʪʴ ʚʩʸ ʜʦ ʠʜʝʘʣʘ! 

 

ʈɸɿʈɸɹʆʊʂɸ ʀɻʈʆɺʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʇʆʈʊɸʊʀɺʅʆʁ 

ʂʆʅʉʆʃʀ ʅɸ ʆʉʅʆɺɽ RASPBERRY PI 

ʂʦʩʝʥʯʫʢ ʄʘʢʩʠʤ, ɼʨʦʟʜʦʚ ʄʘʢʩʠʤ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ, 10 ʢʣʘʩʩ 

  ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʳʮʢʦ ɽʚʛʝʥʠʡ ɸʣʝʢʩʝʝʚʠʯ, ʜʦʮʝʥʪ ʆʀʊ 
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ʀʛʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʞʠʟʥʠ 

ʣʶʜʝʡ, ʠ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪ ʨʘʟʥʳʝ ʠʛʨʦʚʳʝ ʫʩʪʨʦʡ-

ʩʪʚʘ. ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ, ʧʦʥʠʤʘʷ ʥʫʞʜʳ ʨʳʥʢʘ, ʩʦʟʜʘʶʪ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ 

ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʤʦʛ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ ʠ ʦʙʫʯʠʪʴʩʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʨʝʩʥʦʤ ʬʦʨʤʘʪʝ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʈʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʦʛʦ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʧʦʨʪʘʪʠʚʥʦʡ ʢʦʥʩʦʣʠ, ʩʦʙʨʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ Raspberry pi 

4 B.  

ɿʘʜʘʯʠ:  

¶ ʇʨʦʚʝʩʪʠ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʵʤʫʣʷʪʦʨʦʚ, 
ʧʣʘʪʬʦʨʤ ʜʣʷ ʟʘʧʫʩʢʘ ʠʛʨʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ Raspberry pi; 

¶ ʋʩʪʘʥʦʚʠʪʴ ʠ ʥʘʩʪʨʦʠʪʴ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʥʘ Raspberry pi; 

¶ ʆʩʫʱʝʩʪʚʠʪʴ ʩʙʦʨʢʫ ʧʦʨʪʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ çGame HATè ʠ ʝʛʦ 
ʥʘʩʪʨʦʡʢʫ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

¶ ʆʧʨʝʜʝʣʠʪʴ ʪʝʤʘʪʠʢʫ ʠ ʧʣʘʪʬʦʨʤʫ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ;  

¶ ʇʨʦʚʝʩʪʠ ʦʙʟʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʨʝʜʩʪʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤ-
ʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ;  

¶ ʈʝʘʣʠʟʦʚʘʪʴ ʠʛʨʦʚʦʡ ʜʠʟʘʡʥ, ʤʝʥʶ ʠ ʵʣʝʤʝʥʪʳ ʠʛʨʳ;  

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ;   

¶ ʈʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʠʛʨʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʙʨʘʥʥʳʭ 
ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʆʩʫʱʝʩʪʚʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʧʣʘʪʬʦʨʤʫ.  

ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʵʤʫʣʷʪʦʨʦʚ, ʧʣʘʪʬʦʨʤ 

ʜʣʷ ʟʘʧʫʩʢʘ ʠʛʨʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ raspberry pi. 

Raspberry pi ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʧʦʨʪʘʪʠʚʥʳʡ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʜʘʯʘʤʠ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Raspberry Pi 4 B: 

¶ Broadcom BCM2711 SoC; 

¶ 64-ʙʠʪʥʳʡ ʯʝʪʳʨʝʭʲʷʜʝʨʥʳʡ ARMv8 Cortex-A72 ʧʨʦʮʝʩʩʦʨ ʩ ʪʘʢʪʦʚʦʡ 

ʯʘʩʪʦʪʦʡ 1.5 ɻɻʮ; 

¶ ɻʨʘʬʠʯʝʩʢʠʡ ʩʦʧʨʦʮʝʩʩʦʨ VideoCore VIÈ; 

¶ ʇʘʤʷʪʴ ʥʘ 1/2/4/8ɻɹ LPDDR4 SDRAM; 

¶ Gigabit Ethernet; 

¶ USB3.0; 

¶ 2 x micro-HDMI;  

¶ 4 ɻɻʮ ʠ 5 ɻɻʮ IEEE 802.11.b/g/n/ac WI-FI + Bluetooth 5.0 Low Energy 

(BLE). 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʭ ʨʝʰʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʪʠʧʘ ʟʘʜʘʯʠ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ.  

ʉʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʚ ʫʩʪʘʥʦʚʱʠʢʝ, ʜʝʣʷʪʩʷ ʥʘ ʢʘʪʝʛʦʨʠʠ: 

¶ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ (Raspbian OS, Ubuntu, Apertis, e.t.c) 
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¶ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʝʜʠʘ ʠ ʚʠʜʝʦ ʨʝʩʫʨʩʘʤʠ (LibreELEC, OSMC, Volumio) 

¶ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʤʫʣʷʪʦʨʘʤʠ ʠ ʠʛʨʘʤʠ (Recalbox, RetroPie, Lakka) 

¶ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (3D printing, Anthias ʠ ʜʨʫʛʠʝ) 

ʅʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʠʩʪʝʤʘ Raspbian OS, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʦʬʠʮʠʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ Raspberry Pi, ʚ ʥʝʡ ʝʩʪʴ ʚʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʥʘ-

ʜʦʙʷʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʆʥʘ ʧʨʦʩʪʘ ʚ ʦʩʚʦʝʥʠʠ ʠ 

ʠʤʝʝʪ ʧʨʠʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ raspberry pi. 

ɿʘʛʨʫʟʠʪʝ ʠ ʫʩʪʘʥʦʚʠʪʝ Raspberry Pi Imager ʥʘ ʢʦʤʧʴʶʪʝʨ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 

ʯʪʝʥʠʷ SD-ʢʘʨʪ. ɺʩʪʘʚʴʪʝ SD-ʢʘʨʪʫ, ʢʦʪʦʨʫʶ ʚʳ ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ 

Raspberry Pi, ʚ ʫʩʪʨʦʡʩʪʚʦ ʯʪʝʥʠʷ ʠ ʟʘʧʫʩʪʠʪʝ Raspberry Pi Imager. (ʨʠʩ. 1) 

ʂʘʢ ʪʦʣʴʢʦ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʥʘ SD-ʢʘʨʪʫ, ʚʳ ʛʦʪʦʚʳ ʢ 

ʨʘʙʦʪʝ. ʇʨʦʩʪʦ ʚʩʪʘʚʴʪʝ ʢʘʨʪʫ ʚ ʩʚʦʡ Raspberry Pi ʠ ʟʘʛʨʫʟʠʪʝ ʝʝ. (ʨʠʩ. 2) 

    
ʈʠʩʫʥʦʢ 1.                                                   ʈʠʩʫʥʦʢ 2. 

ʋʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʢʦʥʪʨʦʣʣʝʨʘ game hat. 

Game Hat ð ʵʪʦ ʧʣʘʪʘ ʨʘʩʰʠʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʚʘʤ ʧʨʝʚʨʘʪʠʪʴ 

Raspberry Pi ʚ ʧʦʨʪʘʪʠʚʥʫʶ ʠʛʨʦʚʫʶ ʢʦʥʩʦʣʴ. 

 

    
ʈʠʩʫʥʦʢ 3.                                                       ʈʠʩʫʥʦʢ 4. 

ʉʙʦʨʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʧʣʘʪʳ Game Hat ʠ Raspberry Pi (ʨʠʩ. 3). ɺ 

ʨʘʟʲʝʤ GPIO ʥʘ ʧʣʘʪʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨ ʠ ʧʝʨʝʭʦʜʥʠʢ ʤʝʞʜʫ 

ʵʢʨʘʥʦʤ ʠ ʢʦʥʪʨʦʣʣʝʨʦʤ, ʪʘʢʞʝ ʚ ʙʘʪʘʨʝʡʥʳʡ ʦʪʩʝʢ ʧʦʤʝʱʘʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨ 

ʠ ʩʚʝʨʭʫ ʚʩʷ ʵʪʘ ʢʦʥʩʪʨʫʢʮʠʷ ʟʘʢʨʳʚʘʝʪʩʷ ʘʢʨʠʣʦʚʳʤ ʢʦʨʧʫʩʦʤ ʠ ʢʨʝʧʠʪʩʷ ʰʫ-

ʨʫʧʘʤʠ. (ʨʠʩ. 4) 
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ʕʢʨʘʥ ʚ ʵʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʧʦ HDMI ʢʘʙʝʣʶ, ʘ ʢʥʦʧʢʠ ʠ 

ʜʞʦʡʩʪʠʢ GPIO ʚʳʚʦʜʦʤ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʝʛʦ ʚ ʩʠʩʪʝʤʫ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʦ ʥʝʩʢʦʣʴʢʦ ʠʛʨʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʦʜʥʦ 

ʠʟ ʥʠʭ ʠʛʨʘ Flappy bird, ʚ ʢʦʪʦʨʦʡ ʠʛʨʦʢ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʥʘ ʵʢʨʘʥ ʜʦʣʞʝʥ ʩʣʝ-

ʜʠʪʴ ʟʘ ʧʦʣʝʪʦʤ ʧʪʠʮʳ, ʯʪʦʙʳ ʦʥʘ ʣʝʪʘʣʘ ʤʝʞʜʫ ʨʷʜʘʤʠ ʟʝʣʸʥʳʭ ʪʨʫʙ, ʥʝ ʟʘ-

ʜʝʚʘʷ ʠʭ. ɼʘʥʥʘʷ ʠʛʨʘ ʩʦʟʜʘʚʘʣʘʩʴ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ python, ʩ ʧʦʤʦ-

ʱʴʶ ʙʠʙʣʠʦʪʝʢʠ pygame. Pygame ð ʥʘʙʦʨ ʤʦʜʫʣʝʡ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ Python, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʠ ʤʫʣʴʪʠʤʝ-

ʜʠʘ-ʧʨʠʣʦʞʝʥʠʡ. Pygame ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʙʠʙʣʠʦʪʝʢʝ SDL. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʛʨʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʤʧʦʨʪʠʨʦʚʘʥʠʷ ʤʦʜʫʣʷ pygame ʠ 

ʦʪʨʠʩʦʚʢʠ ʵʢʨʘʥʘ, ʚ ʢʦʪʦʨʦʤ ʧʦʩʣʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘʰʘ ʠʛʨʘ. ʉʣʝʜʫʶ-

ʱʠʤ ʰʘʛʦʤ ʩʦʟʜʘʝʤ ʦʩʥʦʚʥʦʡ ʮʠʢʣ ʠʛʨʳ, ʜʣʷ ʝʝ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ. ʇʦʩʣʝ 

ʵʪʦʛʦ, ʩʦʟʜʘʝʤ ñʭʠʪʙʦʢʩò (ʦʙʣʘʩʪʴ ʧʝʨʩʦʥʘʞʘ, ʢʦʪʦʨʘʷ ʩʨʘʙʘʪʳʚʘʝʪ ʚʦ ʚʨʝʤʷ 

ʩʪʦʣʢʥʦʚʝʥʠʷ) ʧʪʠʯʢʠ ʠ ʟʘʜʘʝʤ ʝʡ ʧʨʘʚʠʣʘ ʧʦʣʝʪʘ. ɼʘʣʝʝ ʦʪʨʠʩʦʚʳʚʘʝʤ ʪʨʫʙʳ 

ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ ʠ ʧʨʦʧʠʩʳʚʘʝʤ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦ-

ʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʩ ʢʨʘʷʤʠ ʵʢʨʘʥʘ. ʉʦʟʜʘʚ ʦʩʥʦʚʥʦʡ ʢʘʨʢʘʩ 

ʠʛʨʳ ʤʳ ʟʘʛʨʫʞʘʝʤ, ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʪʝʢʩʪʫʨʳ, ʪʘʢʠʝ ʢʘʢ: ʟʘʜʥʠʡ 

ʧʣʘʥ, ʤʦʜʝʣʴ ʧʪʠʯʢʠ ʠ ʪʨʫʙʳ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʠʤʧʦʨʪʠʨʫʝʤ ʙʠʙʣʠʦʪʝʢʫ 

random ʠ ʟʘʩʪʘʚʣʷʝʤ ʥʘʰʠ ʪʨʫʙʳ ʦʪʨʠʩʦʚʳʚʘʪʴʩʷ ʚ ʭʘʦʪʠʯʥʦʤ ʧʦʨʷʜʢʝ. ʇʦʩʣʝ 

ʵʪʦʛʦ, ʩʦʟʜʘʝʤ ʦʯʢʠ ʠ ʞʠʟʥʠ ʧʪʠʯʢʠ ʠ ʟʘʩʪʘʚʣʷʝʤ ʧʪʠʯʢʫ ʤʝʥʷʪʴ ʫʩʢʦʨʷʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʙʨʘʥʥʳʭ ʦʯʢʦʚ, ʘ ʪʘʢʞʝ ʜʦʙʘʚʣʷʝʤ ʚ ʧʨʦʝʢʪ ʬʦʥʦʚʫʶ ʤʫ-

ʟʳʢʫ ʠ ʟʚʫʢʠ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʛʨʘʜʘʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʳ ʜʦʩʪʠʛʣʠ ʮʝʣʠ ð ʨʘʟʨʘʙʦʪʘʣʠ 

ʩʚʦʝ ʠʛʨʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʧʦʨʪʘʪʠʚʥʦʡ ʢʦʥʩʦʣʠ, ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘʤʠ 

ʟʘʜʘʯʠ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʤʳ ʥʘʫʯʠʣʠʩʴ ʨʘ-

ʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ ʠ ʛʨʘʤʦʪʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʷʟʘʥʥʦʩʪʠ, ʪʘʢʞʝ 

ʫʣʫʯʰʠʣʠ ʩʚʦʠ ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʩʚʦʠʣʠ ʥʦʚʳʝ ʙʠʙʣʠʦʪʝʢʠ ʠ ʆʆʇ 

(ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ).  

ɹʶʜʞʝʪ ʧʨʦʝʢʪʘ: 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʎʝʥʘ 

ʂʦʥʪʨʦʣʣʝʨ Game Hat 3790.00  

Raspberry Pi 4 model B 17,999.00  

ʉʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ 

ʇʦʣʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʢʦʤʧʣʝʢʪʫʶ-

ʱʠʭ: 21,789.00  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Raspberry Pi 4 Model B [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://micro-pi.ru/raspberry-pi-4-model-b-rpi-4-b-bcm2711/ (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 11.1.2022)  

https://micro-pi.ru/raspberry-pi-4-model-b-rpi-4-b-bcm2711/
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2. Raspberry Pi OS [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.raspberrypi.com/software/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.1.2022) 

3. ɻ. ʍʘʣʬʘʢʨʠ. Raspberry Pi. ʆʬʠʮʠʘʣʴʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ / 

ʧʝʨ. ʩ ʘʥʛʣ. ʉ. ɺ. ʏʝʨʥʠʢʦʚʘ ï ʄ.: ɼʄʂ ʇʨʝʩʩ, 2021. ï 262 ʩ.: ʠʣ. 

4. ʉʦʟʜʘʥʠʝ ʠʛʨ ʥʘ Python 3 ʠ Pygame [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦ-

ʩʪʫʧʘ: https://habr.com/ru/post/347138/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.1.2022) 

5. ʆʩʥʦʚʳ PyGame [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://python-

course.readthedocs.io/projects/elementary/en/latest/lessons/18-

pygame.html#id1 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.1.2022) 

ʇʈʀʃʆɾɽʅʀɽ ɺ ʇʆʄʆʑʔ ɺʈɸʏɸʄ ʅɽʁʈʆʌʀɿʀʆʃʆɻɸʄ 

ʃʘʟʘʨʝʥʢʦ ɽʬʠʤ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ˉ1è, 11 ʀʊ ʢʣʘʩʩ 

ɻ. ɸʯʠʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʇʦʧʦʚʘ ʃʠʜʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʪʨʝʥʠ-

ʨʦʚʢʠ ʣʠʮʝʚʳʭ ʵʤʦʮʠʡ ʣʶʜʝʡ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʵʤʦʮʠʠ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʠ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʚʩʝʭ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʷʚʣʝʥʠʝ 

ʩʚʦʡʩʪʚ. ʕʤʦʮʠʠ ð ʵʪʦ ʧʩʠʭʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʬʦʨʤʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʭ ʧʝʨʝʞʠʚʘʥʠʡ ʢʘʢʠʭ-ʣʠʙʦ ʞʠʟʥʝʥʥʳʭ ʩʦʙʳʪʠʡ ʠ ʦʪʨʘʞʘʶʱʠʝ 

ʣʠʯʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʦʮʝʥʢʫ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʕʤʦʮʠʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʥʦ ʠʭ ʛʣʘʚʥʘʷ ʬʫʥʢ-

ʮʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʵʤʦʮʠʷʤ ʤʳ ʣʫʯʰʝ ʧʦʥʠʤʘʝʤ ʜʨʫʛ ʜʨʫʛʘ, 

ʤʦʞʝʤ, ʥʝ ʧʦʣʴʟʫʷʩʴ ʨʝʯʴʶ, ʩʫʜʠʪʴ ʦ ʩʦʩʪʦʷʥʠʷʭ ʜʨʫʛ ʜʨʫʛʘ ʠ ʣʫʯʰʝ ʥʘʩʪʨʦ-

ʠʪʴʩʷ ʥʘ ʩʦʚʤʝʩʪʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʙʱʝʥʠʝ. ʅʦ ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʩʝ ʣʶʜʠ 

ʩʧʦʩʦʙʥʳ ʚʳʨʘʞʘʪʴ ʵʤʦʮʠʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʩʝʨʴʝʟʥʳʭ ʙʦʣʝʟʥʝʡ. 

ʀʥʩʫʣʴʪ - ʩʘʤʳʡ ʩʪʨʘʰʥʳʡ ʚʨʘʛ ʯʝʣʦʚʝʯʝʩʢʠʭ ʵʤʦʮʠʡ. ʋ ʥʝʢʦʪʦʨʳʭ ʣʶʜʝʡ, 

ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ, ʘʪʨʦʬʠʨʫʶʪʩʷ ʤʳʰʮʳ ʣʠʮʘ, ʪʘʢʞʝ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʠʪ ʣʠ-

ʮʝʚʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʥʠʭ ʧʨʦʧʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʚʦʨʠʪʴ, ʚʳ-

ʨʘʞʘʪʴ ʵʤʦʮʠʠ. ʂʘʢ ʛʦʚʦʨʠʣ ɿʠʛʤʫʥʜ ʌʨʝʡʜ ñʂ ʥʝʩʯʘʩʪʴʶ, ʧʦʜʘʚʣʝʥʥʳʝ ʵʤʦ-

ʮʠʠ ʥʝ ʫʤʠʨʘʶʪ. ʀʭ ʟʘʩʪʘʚʠʣʠ ʟʘʤʦʣʯʘʪʴ. ʀ ʦʥʠ ʠʟʥʫʪʨʠ ʧʨʦʜʦʣʞʘʶʪ ʚʣʠʷʪʴ 

ʥʘ ʯʝʣʦʚʝʢʘò. ʋʯʝʥʳʝ ʚʩʝʛʦ ʤʠʨʘ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝ-

ʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʚ ʤʝʜʠʮʠʥʝ. ʊʘʢ ʨʘʙʦʪʘ ʉʝʨʛʝʝʚʘ ʖ.ɸ., ʉʪʝʨʣʸʚʦʡ ɽ.ɸ., ʅʠʷ-

ʟʠʥʦʡ ɼ.ɸ., ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʞʫʨʥʘʣʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ñStudNetò ʚ 2021 ʛʦʜʫ, ʧʦʩʚʷʱʝʥʘ ʩʨʘʚʥʝʥʠʶ ʤʝʪʦʜʦʚ 

ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʠ ʛʨʫʧʧʦʚʦʛʦ ʘʥʘʣʠʟʘ ʧʘʪʦʣʦʛʠʡ. ɸʚʪʦʨʳ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ 

ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʨʦ-

ʛʥʦʟʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʧʘʪʦʣʦʛʠʡ. [1] ʈʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʪʨʝʥʘʞʝʨʘ ʜʣʷ ʘʥʘʣʠʟʘ ʵʤʦʮʠʡ ʧʘʮʠʝʥʪʘ ʜʦʣʞʥʘ ʦʙʣʝʛʯʠʪʴ ʨʝʘʙʠʣʠʪʘʮʠʶ ʧʦ-

ʩʣʝ ʠʥʩʫʣʴʪʘ.  

https://www.raspberrypi.com/software/
https://habr.com/ru/post/347138/
https://python-course.readthedocs.io/projects/elementary/en/latest/lessons/18-pygame.html#id1
https://python-course.readthedocs.io/projects/elementary/en/latest/lessons/18-pygame.html#id1
https://python-course.readthedocs.io/projects/elementary/en/latest/lessons/18-pygame.html#id1
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ɻʠʧʦʪʝʟʘ: ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʚʨʘ-

ʯʝʡ, ʠʩʧʦʣʴʟʫʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʨʘʟʨʘʙʦʪʢʠ Python. 

ʇʦʩʪʘʥʦʚʢʘ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤʳ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʠʤʠʢʠ ʣʠʮʘ 

ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʠʥʩʫʣʴʪʘ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

¶ ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ (ʙʝʩʝʜʘ ʩ ʟʘʢʘʟʯʠʢʦʤ ʧʨʦʝʢʪʘ ʩ ñʌʘʙʨʠʢʠ ʧʨʦʛʨʘʤʤʠ-
ʨʦʚʘʥʠʷò). 

¶ ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʝʡʨʦʩʝʪʝʡ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ ʤʦʜʫʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ. 

¶ ʉʦʟʜʘʥʠʝ ʙʘʟʳ ʤʝʜʠʘ-ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ. 

¶ ʇʫʙʣʠʢʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʩʣʝʜʫʶʱʠʝ ʨʘʟʛʦʚʦʨʳ ʩ ʟʘʢʘʟʯʠʢʦʤ. 

¶ ʄʝʪʦʜʳ ʨʝʰʝʥʠʷ: ʘʥʘʣʠʟ, ʙʝʩʝʜʘ, ʠʟʤʝʨʝʥʠʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, 
ʦʧʠʩʘʥʠʝ, ʧʨʘʢʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

¶ ɿʘʢʘʟʯʠʢʠ, ʩʪʝʡʢʭʦʣʜʝʨʳ: ʀʥʩʪʠʪʫʪ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʄʝʜʠʮʠʥʩʢʠʝ 
ʫʯʨʝʞʜʝʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ: ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʩʯʠʪʳʚʘʪʴ 

ʵʤʦʮʠʠ, ʧʨʦʚʦʜʠʪʴ ʪʨʝʥʠʨʦʚʢʫ ʩ ʧʦʤʦʱʴʶ ʧʦʢʘʟʘ ʤʝʜʠʘïʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ 

ʟʘʧʠʩʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʝʘʥʩʦʚ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ. ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ User 

Interface ï ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ.   

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʝʜ ʤʝʜʠʮʠʥʦʡ ʩʪʦʠʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʠ ʚʦ-

ʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ. ʊʘʢ ʢʘʢ ʤʳ ʞʠʚʝʤ ʚ ʚʝʢʝ, ʢʦʛʜʘ ʚʩʝ ʜʝʡ-

ʩʪʚʠʷ ʠ ʧʨʦʮʝʩʩʳ ʮʠʬʦʨʚʠʟʠʫʨʶʪʩʷ, ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. [2]  

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ ʷʚʣʷ-

ʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʣʝʛʯʘʪʴ ʞʠʟʥʴ ʯʝʣʦʚʝʢʫ. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚ ʚʠʜʝ ʜʘʥʥʳʭ 

ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩ ʢʦʪʦʨʳʤʠ ʯʝʣʦʚʝʯʝʩʪʚʦ ʫʞʝ ʟʥʘʢʦʤʦ.[3] 

ʅʝʡʨʦʩʝʪʴ ʚ ʤʝʜʠʮʠʥʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʪʣʠʯʥʳʤ ʧʦʤʦʱʥʠʢʦʤ ʚʨʘʯʘ (ʥʦ ʥʠ ʚ ʢʦʝʤ 

ʩʣʫʯʘʝ ʝʛʦ ʟʘʤʝʥʦʡ). 

ʄʳ ʨʝʰʠʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʙʣʝʤʫ ʣʶʜʝʡ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʩʫʣʴʪ. ʇʦʩʣʝ 

ʪʘʢʦʡ ʫʞʘʩʥʦʡ ʙʦʣʝʟʥʠ, ʣʠʮʝʚʳʝ ʤʳʰʮʳ ʤʦʛʫʪ ʘʪʨʦʬʠʨʦʚʘʪʴʩʷ, ʠ ʚʳʨʘʞʝʥʠʝ 

ʵʤʦʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ.  

ʅʘʰʝ ʧʨʠʣʦʞʝʥʠʝ ð ʵʪʦ ʧʦʤʦʱʥʠʢ ʚʨʘʯʘ. ʆʥʦ ʧʦʤʦʞʝʪ ʚʨʘʯʫ ʟʘʧʠʩʳ-

ʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ ʧʘʮʠʝʥʪʘ, ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʤ, ʘ ʪʘʢʞʝ ʪʨʝʥʠʨʦʚʘʪʴ 

ʤʳʰʮʳ ʣʠʮʘ ʧʘʮʠʝʥʪʘ. ʇʨʠʣʦʞʝʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʝʡʨʦʩʝʪʠ, ʩʧʦʩʦʙʥʦʡ ʚ 

ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʵʤʦʮʠʠ ʠʟ ʟʘʜʘʥʥʦʛʦ ʩʧʠʩʢʘ, ʚʳʷʚʣʷʪʴ ʝʝ ʢʦʵʬʬʠʮʠʝʥʪ 

(ʦʪ 0 ʜʦ 1). 

ʅʝʡʨʦʩʝʪʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʨʠʣʦʞʝʥʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʥʝʡʨʦʩʝʪʝʡ. ɼʣʷ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʤʳ ʨʝ-

ʰʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʨʪʦʯʥʫʶ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ (convolutional neural networks, 

CNN). ɼʣʷ ʨʘʙʦʪʳ ʩ ʥʝʡʨʦʩʝʪʴʶ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ PyCharm ʠ ʪʘʢʠʝ ʙʠʙʣʠʦʪʝʢʠ ʢʘʢ: 

TensorFlow, OpenCV, NumPy, Datetime, PyQT5 ʠ ʜʨ.; ʚʠʨʪʫʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ 

ï Venv. ʉʘʤʘ ʤʦʜʝʣʴ ʥʝʡʨʦʩʝʪʠ ʙʳʣʘ ʚʟʷʪʘ ʥʘ GitHub. ʆʙʫʯʝʥʠʝ ʥʝʡʨʦʩʝʪʠ 
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ʧʨʦʭʦʜʠʣʦ ʧʦ ʧʦʜʦʙʨʘʥʥʦʤʫ ʥʘʤʠ ʜʘʪʘʩʝʪʫ. ʅʘʟʚʘʥʠʝ ʜʘʪʘʩʝʪʘ: FERï2013. 

ɼʘʥʥʳʝ ʚ ʥʝʤ ʩʦʩʪʦʷʪ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮ ʚ ʛʨʘʜʘʮʠʷʭ ʩʝʨʦʛʦ ʨʘʟʤʝʨʦʤ 48x48 

ʧʠʢʩʝʣʝʡ. ʃʠʮʘ ʙʳʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ, ʪʘʢ ʯʪʦ ʣʠʮʦ ʥʘʭʦ-

ʜʠʪʩʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦ ʮʝʥʪʨʫ ʠ ʟʘʥʠʤʘʝʪ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʩʪʘ ʥʘ ʢʘʞʜʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʢʘʞʜʦʝ ʣʠʮʦ ʥʘ ʦʩʥʦʚʝ ʵʤʦʮʠʡ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʚ ʚʳʨʘʞʝʥʠʠ ʣʠʮʘ, ʚ ʦʜʥʫ ʠʟ 

ʩʝʤʠ ʢʘʪʝʛʦʨʠʡ (0 = ʟʣʦʩʪʴ, 1 = ʦʪʚʨʘʱʝʥʠʝ, 2 = ʩʪʨʘʭ, 3 = ʨʘʜʦʩʪʴ, 4 = ʛʨʫʩʪʴ, 

5 = ʫʜʠʚʣʝʥʠʝ, 6 = ʥʝʡʪʨʘʣʴʥʦ). ʆʙʫʯʘʶʱʠʡ ʥʘʙʦʨ ʩʦʩʪʦʠʪ ʠʟ 28709 ʧʨʠʤʝʨʦʚ, 

ʘ ʦʙʱʝʜʦʩʪʫʧʥʳʡ ʪʝʩʪʦʚʳʡ ʥʘʙʦʨ ʩʦʩʪʦʠʪ ʠʟ 3 589 ʧʨʠʤʝʨʦʚ. ʄʦʜʝʣʴ ʦʙʫʯʘ-

ʣʘʩʴ ʥʘ 48 ʵʧʦʭʘʭ (epochs) ʧʨʠ 64 ʧʘʨʪʠʷʭ (batches). ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʩʣʦʝʚ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ Sequential() ï ʩʪʝʢ ʩʣʦʝʚ, ʛʜʝ ʢʘʞʜʳʡ ʩʣʦʡ ʠʤʝʝʪ ʨʦʚʥʦ 

ʦʜʠʥ ʚʭʦʜʥʦʡ ʪʝʥʟʦʨ ʠ ʦʜʠʥ ʚʳʭʦʜʥʦʡ ʪʝʥʟʦʨ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘ-

ʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ. 

ʇʨʠʣʦʞʝʥʠʝ ʩʝʡʯʘʩ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ:  

1. ʆʪʩʣʝʞʠʚʘʥʠʝ ʵʤʦʮʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ 

2. ɿʘʧʠʩʴ ʵʤʦʮʠʡ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚ ʦʪʜʝʣʴ-

ʥʳʡ ʬʘʡʣ 

3. ʊʨʝʥʠʨʦʚʦʯʥʳʡ ʨʝʞʠʤ: ʧʦʢʘʟ ʤʝʜʠʘïʬʘʡʣʦʚ ʜʣʷ ʧʦʚʪʦʨʝʥʠʷ ʵʤʦʮʠʡ 

4. ʀʤʝʝʪ ʠʥʪʝʨʬʝʡʩ 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ: ʚ ʟʘʢʣʶʯʝʥʠʝ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʦʯʝʥʴ ʦʙʰʠʨʝʥ ʠ ʪʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʤ 

ʢʘʞʫʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʨʘʟʚʣʝʯʝʥʠʝʤ, ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʩʝʨʴʝʟʥʳʭ 

ʧʨʦʙʣʝʤ. ʅʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ: ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʢʨʦʩʩʧʣʘʪʬʦʨ-

ʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʚʨʘʯʝʡ, ʠʩʧʦʣʴʟʫʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʨʘʟʨʘʙʦʪʢʠ 

Python. ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʟʘʜʘʯʘʤ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʦʙʣʝʤʘ (ʧʨʦʚʝʜʝʥʘ ʙʝʩʝʜʘ 

ʩ ʟʘʢʘʟʯʠʢʦʤ ʧʨʦʝʢʪʘ ʩ ñʌʘʙʨʠʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷò), ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʡʨʦʩʝʪʝʡ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ. ʨʘʟʨʘʙʦʪʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʤʦ-

ʜʫʣʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ, ʩʦʟʜʘʥʘ ʙʘʟʘ ʤʝʜʠʘ-ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ, 

ʧʨʠʣʦʞʝʥʠʝ ʦʧʫʙʣʠʢʦʚʘʥʦ ʥʘ ʨʝʩʫʨʩʝ GitHUB (ʩʤ. ʧʨʠʣʦʞʝʥʠʝ ˉ1) . 

ɺʳʚʦʜʳ: ʠʩʧʦʣʴʟʫʷ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʨʘʟʨʘʙʦʪʢʠ Python, ʥʘʤ ʫʜʘ-

ʣʦʩʴ ʨʘʟʨʘʙʦʪʘʪʴ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʚʨʘʯʝʡ ʥʝʡʨʦʬʠʟʠʦʣʦ-

ʛʦʚ ñʕʤʧʘò ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʵʤʦʮʠʡ. ɼʘʥʥʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ ʠʤʝʝʪ ʜʨʫʞʝʣʶʙʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚʨʘʯʫ ʧʨʦʚʝʩʪʠ ʘʥʘ-

ʣʠʟ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʠʤʠʢʠ ʧʘʮʠʝʥʪʘ, ʟʘʧʫʩʪʠʪʴ ʨʝʞʠʤ ʪʨʝʥʘʞʝʨʘ, ʘ ʪʘʢʞʝ ʩʦ-

ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʦ ʨʘʟʣʠʯʥʳʭ ʩʝʘʥʩʘʭ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʚʠʪʠʷ ʧʦʩʣʝʜʫʶʱʠʝ 

ʧʦʩʝʱʝʥʠʷ çʌʘʙʨʠʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʜʣʷ ʜʦʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʩʚʷʟʠ ʩ 

ʨʝʘʣʴʥʳʤ ʟʘʢʘʟʯʠʢʦʤ. 

 

ʇʨʠʣʦʞʝʥʠʝ 1 

 

ʉʩʳʣʢʘ ʥʘ ʧʨʦʝʢʪ ñʕʤʧʘò ʚ GitHUB: https://github.com/efim1222/emotions.git 
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ʈʠʩʫʥʦʢ 1. GitHUB ʧʨʦʝʢʪʘ çʕʤʧʘè 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɹʫʣʛʘʢʦʚʘ ʉ.ɺ. ñʅʦʚʘʷ ʣʠʯʥʦʩʪʴ ʠ ʥʝʡʨʦʢʦʤʤʫʥʠʢʘʮʠʠ: ʥʝʡʨʦʛʝʥʝʪʠʢʘ 
ʠ ʥʝʡʨʦʩʝʪʠ, ʧʩʠʭʦïʥʝʡʨʦʠʤʤʫʥʦʵʥʜʦʢʨʠʥʦʣʦʛʠʷ, 5p ʤʝʜʠʮʠʥʘ ʠ 5g 

ʪʝʭʥʦʣʦʛʠʠò, ʞʫʨʥʘʣ ñɹʶʣʣʝʪʝʥʴ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠò, 2021 

2. ɺʦʣʯʝʢ ʖ.ɸ. ñʇʦʣʦʞʝʥʠʝ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ ʤʝ-
ʜʠʮʠʥʩʢʠʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭò, ʞʫʨʥʘʣ ñJuvenis scientiaò, 2017 

3. ʏʫʧʘʢʦʚʘ ɸ.ʆ. ñʈʘʟʨʘʙʦʪʢʘ ʠ ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥ-
ʥʦʡ ʩʝʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡò, ʞʫʨʥʘʣ 

ñɺʝʩʪʥʠʢ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʉʝʨʠʷ: ʋʧʨʘʚʣʝʥʠʝ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘò, 2020 

 

ʋʄʅɸʗ ʂʆʇʀʃʂɸ 

ɹʦʥʜʘʨʝʚ ʄʘʢʩʠʤ, ʄʘʪʶʰʠʥ ɸʣʝʢʩʘʥʜʨ, ʉʠʜʦʨʦʚ ɼʤʠʪʨʠʡ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʉʘʤʘʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ʧʦʩ. ʂʠʥʝʣʴʩʢʠʡ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʂʠʥʝʣʴʩʢʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ,8 ʢʣʘʩʩ 

ʧʦʩ. ʂʠʥʝʣʴʩʢʠʡ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɺʜʦʚʠʥʘ ʂʩʝʥʠʷ ɺʠʢʪʦʨʦʚʥʘ, 

ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

 

ʆʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʚʳʙʨʘʥʥʦʡ 

ʪʝʤʳ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩʦʩʪʘʚ-

ʣʷʝʪ ʦʩʥʦʚʫ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʰʢʦʣʴʥʠʢʦʚ. ʈʘʟʚʠʪʠʶ ʵʪʦʛʦ ʥʘʚʳʢʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʢʦʥʪʨʦʣʴ-ʫʯʸʪ ʪʨʘʥʟʘʢʮʠʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʚʢʣʶʯʝʥʠʶ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʥʠʡ [2]. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ï ʢʘʢ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩ ʪʨʘʥʟʘʢʮʠʠ, ʩʜʝʣʘʚ ʝʛʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ, ʠ ʩʫʤʝʪʴ ʥʘʢʦʧʠʪʴ çʥʘ ʤʝʯʪʫè? 

https://cyberleninka.ru/journal/n/byulleten-nauki-i-praktiki
https://cyberleninka.ru/journal/n/vestnik-astrahanskogo-gosudarstvennogo-tehnicheskogo-universiteta-seriya-upravlenie-vychislitelnaya-tehnika-i-informatika
https://cyberleninka.ru/journal/n/vestnik-astrahanskogo-gosudarstvennogo-tehnicheskogo-universiteta-seriya-upravlenie-vychislitelnaya-tehnika-i-informatika
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ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʦ ʩʚʦʙʦʜʥʦ ʢʦʥ-

ʚʝʨʪʠʨʫʝʤʳʤ ʢʦʜʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʜʝʥʝʞʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ. 

ʎʝʣʴ: ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʪʠʚʘʮʠʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚ ʢʦʥʪʨʦʣʴ-

ʫʯʸʪʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, 

ʬʫʥʢʮʠʦʥʘʣ ʢʦʪʦʨʦʛʦ ʥʘʧʨʘʚʣʝʥ ʥʘ ʣʠʯʥʦʝ ʬʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʝʜʠʥ-

ʩʪʚʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ.  

ɻʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʝʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʶ ʘʚʪʦʨʩʢʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʠʥʘʥʩʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠ ʛʠʧʦʪʝʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

¶ ʠʟʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʣʠʪʝʨʘʪʫʨʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦ-
ʙʣʝʤʦʡ, ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

¶ ʦʧʨʝʜʝʣʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʛʨʫʧʧʫ ʦʙʫʯʘʶʱʠʭʩʷ-ʫʯʘʩʪʥʠʢʦʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ [2];  

¶ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʚʳʢʘ ʧʨʦʚʝʜʝʥʠʷ 
ʪʨʘʥʟʘʢʮʠʠ; 

¶ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʦʚʝʩʪʠ ʠʭ ʘʥʘʣʠʪʠʯʝʩʢʦʝ 
ʦʙʦʩʥʦʚʘʥʠʝ (ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʛʣʷʜʥʳʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ); 

¶ ʩʦʩʪʘʚʠʪʴ ʵʩʢʠʟ (ʩʭʝʤʫ) ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʰʝʥʠʝ ʚʳʷʚ-
ʣʝʥʥʳʭ ʧʨʦʙʣʝʤ; 

¶ ʨʘʟʨʘʙʦʪʘʪʴ ʣʠʩʪʠʥʛ (ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ), ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʠʟʚʦʜʠʪʴ 
ʧʦʜʩʯʸʪ ʙʘʣʣʦʚ ʠ ʦʪʨʘʞʘʶʱʠʡ ʦʩʥʦʚʥʫʶ ʠʜʝʶ ʵʩʢʠʟʘ; 

¶ ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ: 

¶ çʉʙʝʨʙʘʥʢ-Onlineè - ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʚʳʙʦʨ ʦʧʮʠʡ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʤ; 

¶ çʉʙʝʨKidsè - ʧʨʠʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʨʝʙʸʥʦʢ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʜʝʥʝʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʦʚʳʰʘʷ ʬʠʥʘʥʩʦʚʫʶ ʛʨʘ-

ʤʦʪʥʦʩʪʴ; 

¶ MirPay ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʙʝʩʢʦʥʪʘʢʪ-

ʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʩʤʘʨʪʬʦʥʦʤ; 

¶ ʖMoney ïʧʣʘʪʸʞʥʳʡ Online-ʩʝʨʚʠʩ ʵʣʝʢʪʨʦʥʥʳʭ ʧʣʘʪʝʞʝʡ. 

ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʨʦʝʢʪʘ: ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ï ʦʙʫʯʘʶʱʠʝʩʷ ʦʙʱʝʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʥʳʝ ʣʠʮʘ ʩʪʘʨʰʝ 12 ʣʝʪ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʤʝʪʦʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ:  

¶ ʥʦʫʪʙʫʢ ʩ ʀʥʪʝʨʥʝʪ-ʜʦʩʪʫʧʦʤ; 

¶ ʚʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (MitApp 

Inventor); 
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¶ USB-ʰʥʫʨ;  

¶ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʙʘʟʝ OS Android. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ ʧʨʦʝʢʪʥʳʭ ʜʝʡʩʪʚʠʡ (ʵʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ). 

I ʵʪʘʧ. ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʨʝʩʧʦʥʜʝʥʪʦʚ: ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʨʝʧʝʨʥʳʝ ʪʦʯʢʠ ʧʦ ʩʦʟʜʘʥʠʶ ʵʩʢʠʟʘ ʧʨʦʜʫʢʪʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʥʝʥʠʠ ʠ ʧʨʝʜ-

ʧʦʯʪʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ɺʦʧʨʦʩ ˉ5 Online-ʘʥʢʝʪʳ): 

ɺʦʧʨʦʩ ˉ5. 

ʂʘʢ ʧʦʚʳʩʠʪʴ ʥʘʚʳʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʦʚ ʠ 

ʨʘʩʭʦʜʦʚ? 

ʌʠʢʩʠʨʦʚʘʪʴ ʜʦʭʦʜʳ ʠ ʨʘʩʭʦʜʳ 

ɿʘʧʦʤʠʥʘʪʴ ʦʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʪʨʘʥʟʘʢʮʠʠ 

ʇʣʘʥʠʨʦʚʘʪʴ ʧʦʢʫʧʢʠ ʟʘʨʘʥʝʝ 

ɺʝʩʪʠ ʙʣʦʢʥʦʪ ʨʘʩʭʦʜʦʚ ʠ ʜʦʭʦʜʦʚ 

II ʵʪʘʧ. ʈʘʟʨʘʙʦʪʢʘ ʵʩʢʠʟʘ ʧʨʦʜʫʢʪʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʷʭ ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

III ʵʪʘʧ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʚʸʨʩʪʢʘ ʜʠʟʘʡʥʘ ʧʨʦʜʫʢʪʘ, ʨʘʙʦʪʘ ʚ ʨʝʞʠʤʝ 

çɼʠʟʘʡʥʝʨè; 

IV ʵʪʘʧ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʘʞʜʦʛʦ ʵʢʨʘʥʘ ʧʨʦ-

ʜʫʢʪʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʥʮʠʧʝ ʠʥʢʘʧʩʫʣʷʮʠʠ ʩʚʦʡʩʪʚ: 

ʕʢʨʘʥ ʧʨʠʣʦʞʝʥʠʷ ʇʨʦʛʨʘʤʤʥʳʝ ʙʣʦʢʠ 
  

  



 

89 

 

  

  

ʈʠʩʫʥʦʢ 1. ʀʥʪʝʨʬʝʡʩ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʝʞʠʤʝ 

 çɼʠʟʘʡʥʝʨè ʠ çɹʣʦʢʠè 

V ʵʪʘʧ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʚʝʨʩʠʠ ʧʨʦʜʫʢʪʘ-ʘʚʪʦʨ-

ʩʢʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ: ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʚʚʝʜʝʥʠʝ 

ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʩʪʨʫʢʪʫʨʫ ʣʠʩʪʠʥʛʘ; 

VI ʵʪʘʧ. ʇʦʩʪʨʦʝʥʠʝ .apk-ʚʝʨʩʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʚʪʦʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʦʡ ʚʝʨʩʠʠ; 

VII ʵʪʘʧ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʫʯʝʥʠʯʝʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʙʦʨ ʦʪʟʳʚʦʚ ʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʧʨʦʙʘʮʠʠ ʤʦ-

ʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çʋʤʥʘʷ ʢʦʧʠʣʢʘè. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ï ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʚʠʜʝ ʬʦʪʦ, ʤʘʢʝʪʘ, 

ʧʨʦʪʦʪʠʧʘ 



 

90 

 

  

  

ʈʠʩʫʥʦʢ 2. ʀʥʪʝʨʬʝʡʩ ʠʪʦʛʦʚʦʡ ʚʝʨʩʠʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 
ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ-ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çʋʤʥʘʷ ʢʦʧʠʣʢʘè - ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʩ ʫʯʸʪʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʜʝʪʘʣʴʥʦʛʦ ʦʙʟʦʨʘ 

ʘʥʘʣʦʛʦʚ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʚʪʦʨʩʢʦʝ ʨʝʰʝʥʠʝ ʢʦʤʘʥʜʳ ʦʙʫʯʘʶʱʠʭʩʷ 8 

ʢʣʘʩʩʘ.  

ɹʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʦʪʯʸʪʘʤ ʧʦ ʪʨʘʥ-

ʟʘʢʮʠʷʤ ʨʝʙʸʥʦʢ ʤʦʞʝʪ ʧʨʠʫʯʠʪʴ ʩʝʙʷ ʢ ʩʘʤʦʢʦʥʪʨʦʣʶ ʩʚʦʠʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʧʦʟ-

ʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ ʚ ʙʫʜʫʱʝʤ [2]. 

ʅʘʚʠʛʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ: ʚʳʙʠʨʘʝʪʩʷ ʪʠʧ ʪʨʘʥʟʘʢʮʠʠ, 

ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʙʠʨʘʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ, ʘ ʟʘʪʝʤ-ʢʘʪʝʛʦʨʠʷ, ʧʦ ʢʦʪʦʨʦʡ 

ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʦʧʣʘʪʫ (ʧʨʠʩʪʫʧʠʪʴ ʢ ʥʘʢʦʧʣʝʥʠʶ). 
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ʀʪʦʛʦʤ ʧʨʦʚʝʜʸʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ, ʦʪʨʘʞʘʶʱʠʡ ʧʨʠ-

ʤʝʨʥʫʶ ʜʘʪʫ ʨʘʩʭʦʜʦʚ (ʧʨʦʚʝʜʝʥʠʷ ʥʘʢʦʧʣʝʥʠʡ) ʩ ʜʝʪʘʣʠʟʘʮʠʝʡ ʦʩʥʦʚʥʳʭ ʢʘ-

ʪʝʛʦʨʠʡ ʨʘʩʭʦʜʥʳʭ ʩʪʘʪʝʡ (çʆʧʣʘʪʘ ʟʘ ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠè, çʇʣʘʥʠʨʫʝʤʦʝ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠè ʠ ʪ.ʧ.).  

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʪʘʢʞʝ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʚ ʙʫʜʫʱʝʤ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, 

ʯʪʦ ʝʛʦ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʝ ʚʥʝʫʨʦʯʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʙʱʝʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ [2].  

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʚʨʝʤʝʥʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʥʝ ʪʨʝʙʫʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣʘ ʧʦʜ-

ʪʚʝʨʞʜʝʥʘ: ʨʝʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʘʚʪʦʨ-

ʩʢʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʬʠʥʘʥʩʦʚʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʫ ʦʙʫʯʘʶʱʠʭʩʷ: ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʦʙʨʝʪʝʥʠʝʤ 

ʥʘʚʳʢʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. 

ɹʝʟʫʩʣʦʚʥʦ, ʚ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʠʟʤʝʥʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʫʣʫʯʰʘʷ ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʠ ʠʟʤʝʥʷʷ ʜʠʟʘʡʥ. 

ʅʘʜʝʝʤʩʷ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠʥʝʩʸʪ ʧʦʣʴʟʫ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, 

ʚʝʜʴ ʦʥʦ ʵʢʦʥʦʤʠʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ (ʧʝʯʘʪʴ ʤʘʪʝʨʠʘʣʦʚ) ʠ ʪʘʢʞʝ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʴ-ʫʯʸʪʘ 

ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʛʘʜʞʝʪʘʭ ʥʘʤʥʦʛʦ ʙʣʠʞʝ ʩʦʚʨʝʤʝʥʥʳʤ ʰʢʦʣʴʥʠʢʘʤ, ʯʝʤ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʦʬʦʨʤʣʝʥʠʝ çʩʤʝʪʳ ʨʘʩʭʦʜʦʚè [1].  

ɺʳʚʦʜʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ (ʧʝʨʩʧʝʢʪʠʚʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʟʘʢʘʟʯʠʢʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ). 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʠʜʝʥʪʠʯʝʥ ʧʦʧʫʣʷʨʥʳʤ ʚʝʨʩʠʷʤ ʝʛʦ ʧʨʦʪʦʪʠʧʦʚ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʚʝʨʩʠʠ ʜʣʷ ʢʦʥʪʨʦʣʴ-ʫʯʸʪʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʚ ʨʝʞʠʤʝ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʡ ʘʧʨʦʙʘ-

ʮʠʠ). 
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ʂʆʄʌʆʈʊʅʓʁ ɼʆʄ 

ʆʩʠʧʦʚ ʄʘʢʩʠʤ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʃʠʮʝʡ ˉ2è 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛ. ɹʨʘʪʩʢʘ 

9 ʢʣʘʩʩ 

ʛ. ɹʨʘʪʩʢ 
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ʈʫʢʦʚʦʜʠʪʝʣʴ: ʍʘʨʠʥʘ ʅʘʪʘʣʴʷ ʇʘʚʣʦʚʥʘ, ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʤʠʨʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦ ʯʠʩʣʦ 

ʩʦʩʪʘʚʣʷʝʪ ʫʞʝ ʧʦʨʷʜʢʘ 8.9 ʤʣʨʜ. ʯʝʣʦʚʝʢ. ʂʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ ʥʫʞʥʘ ʢʨʳʰʘ 

ʥʘʜ ʛʦʣʦʚʦʡ ʠ ʩʘʤʳʤ ʭʦʨʦʰʠʤ ʚʘʨʠʘʥʪʦʤ ʦʩʪʘʶʪʩʷ ʢʚʘʨʪʠʨʳ, ʥʦ ʧʦʜʙʦʨ ʢʚʘʨ-

ʪʠʨʳ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʠ ʜʦʣʛʠʡ ʧʨʦʮʝʩʩ. ɻʜʝ-ʪʦ ʚʘʤ ʥʝ ʥʨʘʚʠʪʩʷ ʧʣʘʥʠʨʦʚʢʘ, 

ʛʜʝ-ʪʦ ʮʝʥʘ, ʘ ʛʜʝ-ʪʦ ʨʷʜʦʤ ʞʠʚʫʪ ʦʯʝʥʴ ʰʫʤʥʳʝ ʩʦʩʝʜʠ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʙʦʨʘ ʢʚʘʨʪʠʨʳ ʷʚʣʷʝʪʩʷ ʝʝ ʧʣʘʥʠʨʦʚʢʘ: ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʤ-

ʥʘʪ, ʢʦʨʠʜʦʨʦʚ, ʚʘʥʥʳ ʠ ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʯʘʩʪʝʡ. ɼʣʷ ʧʦʜʙʦʨʘ ʫʜʦʙʥʦʡ 

ʧʣʘʥʠʨʦʚʢʠ ʚʘʤ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠ ʠʩʢʘʪʴ ʧʦʜʭʦʜʷ-

ʱʠʡ, ʝʟʜʠʪʴ ʧʦ ʛʦʨʦʜʫ ʦʩʤʘʪʨʠʚʘʪʴ ʠʭ. ʕʪʦ ʚʩʝ ʟʘʥʠʤʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ ʠ ʩʠʣ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʵʪʘ ʧʨʦʙʣʝʤʘ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʤʝʥʷ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ: 

ʗ ʧʨʦʚʝʣ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʪʝʤʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɺ ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʦ 34 ʚʟʨʦʩʣʳʭ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʝ 

ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʧʨʦʙʣʝʤʦʡ ʚʳʙʦʨʘ ʢʚʘʨʪʠʨʳ. ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʨʦʩ, ʜʣʷ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʧʣʘʥʠʨʦʚʢʘ ʚʘʞʥʘ (ʜʠʘʛʨʘʤʤʘ 5), ʚʨʝʤʷ ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʠʡ ʢʚʘʨʪʠʨʳ ʩʦ-

ʩʪʘʚʣʷʣʦ ʙʦʣʝʝ 3 ʤʝʩʷʮʝʚ (ʜʠʘʛʨʘʤʤʘ 4) ʠ ʧʦʠʩʢ ʢʚʘʨʪʠʨʳ ʧʨʦʭʦʜʠʣ ʧʦʜ ʚʟʦ-

ʨʦʤ ʨʠʵʣʪʦʨʘ (ʜʠʘʛʨʘʤʤʘ 3). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʠʩʢ ʢʚʘʨʪʠʨʳ 

ʜʦʣʛʠʡ, ʥʦ ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ, ʯʪʦ ʧʦʜʪʚʝʨʜʠʣ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ (ʜʠʘʛʨʘʤʤʘ 2). 

ʎʝʣʴ ʨʘʙʦʪʳ: ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʧʦʠʩʢʘ ʧʦʜʭʦʜʷʱʠʭ ʧʣʘʥʠʨʦ-

ʚʦʢ ʢʚʘʨʪʠʨ ʧʦ ʠʤʝʶʱʝʤʩʷ ʧʣʘʥʘʤ, ʯʝʨʪʝʞʘʤ ʠʣʠ ʦʙʳʯʥʳʤ ʨʠʩʫʥʢʘʤ. 

ɿʘʜʘʯʠ: 

¶ ʀʟʫʯʠʪʴ ʨʘʙʦʪʫ ʩ ʢʦʤʧʴʶʪʝʨʥʳʤ ʟʨʝʥʠʝʤ ʠ ʩʨʘʚʥʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ Python. 

¶ ʉʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʘʞʥʦʩʪʠ ʧʣʘʥʠʨʦʚʢʠ ʢʚʘʨʪʠʨʳ ʧʨʠ ʝʝ ʚʳʙʦʨʝ. 

¶ ʀʟʫʯʠʪʴ ʨʘʙʦʪʫ ʩ ʙʦʣʴʰʠʤ ʤʘʩʩʠʚʦʤ ʠʟʦʙʨʘʞʝʥʠʡ. 

¶ ʉʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʷ ʙʫʜʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ: 

¶ ɼʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷ ʭʦʨʦʰʦ ʟʥʘʶ ʠ ʠʟʫʯʘʶ ʫʞʝ 2 ʛʦʜ. 

¶ ɺʦʢʨʫʛ ʩʦʟʜʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʘ Python ʩʦʙʨʘʣʦʩʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʦʣʝʟʥʦʡ ʜʣʷ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʷ ʩʦʙʠʨʘʶʩʴ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ. ʊʘʢʞʝ ʚ Python ʝʩʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʤʥʝ. 

¶ ʅʠʟʢʠʡ ʧʦʨʦʛ ʚʭʦʜʘ. ʍʦʪʴ ʷ ʜʦʚʦʣʴʥʦ ʜʦʣʛʦ ʟʥʘʶ Python, ʥʦ ʩ ʥʝʡʨʦʥ-

ʥʳʤʠ ʩʝʪʷʤʠ ʙʫʜʫ ʨʘʙʦʪʘʪʴ ʚ ʧʝʨʚʳʡ ʨʘʟ, ʧʦʵʪʦʤʫ ʵʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʤʝʥʷ. 

ʗʟʳʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʝ ʩʣʦʞʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʦʯʝʥʴ 

ʧʨʦʩʪʦ ʠ ʙʳʩʪʨʦ. 

¶ ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʘ Python, ʦʯʝʥʴ ʛʠʙʢʠʝ ʠ ʷ ʤʦʛʫ ʠʭ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝ-

ʥʷʪʴ, ʩʦʟʜʘʚʘʪʴ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʜʣʷ ʤʝʥʷ ʣʫʯʰʝ.  

¶ ʗʟʳʢ Python ʧʦ ʚʩʝʤ ʧʘʨʘʤʝʪʨʘʤ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʘʧʠʩʘ-

ʥʠʷ ʧʨʦʝʢʪʘ ʯʝʣʦʚʝʢʦʤ ʥʠ ʨʘʟʫ ʥʝ ʨʘʙʦʪʘʚʰʠʤ ʩ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ. ʊʘʢʞʝ ʚ 
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ʩʚʦʝʡ ʨʘʙʦʪʝ ʷ ʙʫʜʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ PyCharm. ɼʘʥʥʘʷ ʩʨʝʜʘ 

ʨʘʟʨʘʙʦʪʢʠ ʩʘʤʘʷ ʫʜʦʙʥʘʷ ʠ ʧʨʘʢʪʠʯʥʘʷ ʠʟ ʚʩʝʭ, ʯʪʦ ʷ ʧʨʦʙʦʚʘʣ. 

¶ ʄʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʧʦʠʩʢʦʚʠʢ ʩʭʦʞʠʭ ʢʘʨʪʠʥʦʢ. ʆʥʦ 
ʙʫʜʝʪ ʙʨʘʪʴ ʢʘʨʪʠʥʢʫ ʠʣʠ ʵʩʢʠʟ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʠʩʢʘʪʴ ʧʦʭʦʞʠʡ ʠʟ ʙʘʟʳ ʜʘʥ-

ʥʳʭ ʧʣʘʥʠʨʦʚʦʢ. ʇʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʥʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʙʠʙʣʠʦʪʝʢ, ʫʩʢʦʨʷʶʱʠʭ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝ-

ʥʠʷ.   

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

¶ Keras ï ʵʪʦ ʦʪʢʨʳʪʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ Python ʠ ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ. ɼʘʥʥʘʷ 

ʙʠʙʣʠʦʪʝʢʘ ʙʫʜʝʪ ʥʫʞʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ, ʢʦʪʦʨʳʝ ʠ ʙʫʜʫʪ 

ʨʘʙʦʪʘʪʴ ʩ ʢʘʨʪʠʥʢʘʤʠ ʠ ʠʩʢʘʪʴ ʧʦʭʦʞʠʝ. 

¶ TensorFlow ï ʵʪʦ ʦʪʢʨʳʪʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ Google ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʪʨʝʥʠʨʦʚʢʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʠ ʢʣʘʩʩʠ-

ʬʠʢʘʮʠʠ ʦʙʨʘʟʦʚ. ʅʫʞʥʘ ʙʫʜʝʪ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

¶ NumPy - ʵʪʦ ʦʪʢʨʳʪʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ Python, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʦʙʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʯʠʩʣʦʚʳʝ ʦʧʝʨʘʮʠʠ ʚ ʚʠʜʝ ʛʦʪʦʚʳʭ, ʙʳʩʪʨʳʭ ʬʫʥʢ-

ʮʠʡ. ʅʫʞʥʘ ʙʫʜʝʪ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ. 

¶ Scikit-image ï ʵʪʦ ʦʪʢʨʳʪʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ 

ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ Python. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʣʛʦʨʠʪʤʳ ʩʝʛʤʝʥʪʘʮʠʠ, ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʮʚʝʪʦʤ. ʅʫʞʥʘ ʙʫʜʝʪ ʜʣʷ ʦʙʨʘ-

ʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʦʙʳ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʤʦʛʣʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

¶ OpenCV - ʵʪʦ ʦʪʢʨʳʪʘʷ ʙʠʙʣʠʦʪʝʢʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʥʘʣʠʟʘ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. ʅʫʞʥʘ 

ʙʫʜʝʪ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʤʦʛʣʘ ʚʠʜʝʪʴ, ʯʪʦ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʢʘʨ-

ʪʠʥʢʝ. 

¶ Pandas ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ʷʟʳʢʝ Python ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʈʘʙʦʪʘ Pandas ʩ ʜʘʥʥʳʤʠ ʩʪʨʦʠʪʩʷ ʧʦʚʝʨʭ ʙʠʙʣʠʦ-

ʪʝʢʠ NumPy. ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʦʧʝʨʘʮʠʠ ʜʣʷ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʯʠʩʣʦʚʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠ ʚʨʝʤʝʥʥʳʤʠ ʨʷʜʘʤʠ. ʅʫʞʥʘ ʙʫʜʝʪ 

ʜʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʠ ʫʜʦʙʥʦʡ ʨʘʙʦʪʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ. 

¶ Tkinter ï ɻ ʪʦ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʩʦʙʳʪʠʡʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʛʨʘʬʠ-

ʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥ GUI-ʠʥʪʝʨʬʝʡʩ 

(ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ) ʜʣʷ ʨʘʙʦʪʳ ʚ ʧʨʠ-

ʣʦʞʝʥʠʠ. 

¶ ʊʘʢʞʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʙʠʙʣʠʦ-

ʪʝʢ, ʥʝ ʧʦʧʘʚʰʠʭ ʚ ʵʪʦʪ ʩʧʠʩʦʢ. 

ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʭʦʜʠʪ ʚ ʜʚʘ ʵʪʘʧʘ: 

1. ʉʦʟʜʘʥʠʝ ʧʦʠʩʢʘ ʩʭʦʞʠʭ ʢʘʨʪʠʥʦʢ. 

2. ʇʦʩʪʨʦʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚʦʢʨʫʛ ʧʨʦʛʨʘʤʤʳ ʧʦʠʩʢʘ. 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʤʦʝʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʪʦ ʝʩʪʴ ʧʦʠʩʢ ʩʭʦʞʠʭ ʢʘʨʪʠʥʦʢ, 

ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʠʧ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, 

ʥʘʟʳʚʘʝʤʦʡ ʘʚʪʦʵʥʢʦʜʝʨ. 
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ʀʟʦʙʨʘʞʝʥʠʷ ʚ ʵʪʦʤ ʪʠʧʝ ʥʝ ʙʫʜʫʪ ʜʦʧʦʣʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʢʘʤʠ, ʧʦ 

ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʭ ʩʨʘʚʥʠʚʘʪʴ. ʀʟʚʣʝʯʝʥʠʝ ʥʫʞʥʳʭ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʠʟ ʢʘʨʪʠʥʢʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʧʦʤʦʱʴ ʚʠʟʫʘʣʴʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ 

(ʪʝʢʩʪʫʨʳ, ʬʦʨʤʳ ʠ ʜʨʫʛʠʝ). ʊʘʢʦʡ ʪʠʧ ʧʦʠʩʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʧʦʠʩʢ 

ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʦʜʝʨʞʠʤʦʛʦ (CBIR), ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʠʩʢʘ ʢʣʶʯʝʚʳʭ 

ʩʣʦʚ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʘ. 

ʃʶʙʫʶ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʥʫʞʥʦ ʦʙʫʯʠʪʴ, ʯʪʦʙʳ ʦʥʘ ʤʦʛʣʘ ʚʳʧʦʣʥʷʪʴ ʢʘ-

ʢʠʝ-ʣʠʙʦ ʜʝʡʩʪʚʠʷ, ʪʘʢ ʠ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʝʝ ʥʫʞʥʦ ʙʫʜʝʪ ʦʙʫʯʠʪʴ. ɸʚʪʦʵʥʢʦʜʝʨ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʚʝʢʪʦʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ (ʪʦ 

ʝʩʪʴ ʚ ʚʠʜʝ ʪʦʯʝʢ ʠ ʣʠʥʠʡ). ʇʦʩʣʝ ʵʪʦʛʦ, ʙʫʜʝʪ ʚʳʯʠʩʣʷʪʴʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʵʪʠʤ ʚʝʢʪʦʨʘʤʠ ʠ ʯʝʤ ʤʝʥʴʰʝ ʦʥʦ ʙʫʜʝʪ, ʪʝʤ ʙʦʣʝʝ ʧʦʭʦʞʠʤʠ ʙʫʜʫʪ ʢʘʨʪʠʥʢʠ. 

ɺʝʩʴ ʘʣʛʦʨʠʪʤ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʚʦʪ ʪʘʢ: 

¶ ʇʦʣʴʟʦʚʘʪʝʣʝʤ ʟʘʛʨʫʞʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʧʣʘʥʠʨʦʚʢʠ ʢʚʘʨʪʠʨʳ, ʢʦʪʦ-
ʨʫʶ ʦʥ ʥʘʨʠʩʦʚʘʣ. 

¶ ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʚʝʢʪʦʨʥʫʶ ʬʦʨʤʫ. 

¶ ʀʟʚʣʝʢʘʝʤ ʚʘʞʥʳʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʧʨʠʟʥʘʢʠ ʠ ʧʨʝʦʙʨʘʟʫʝʤ ʠʭ ʚ ʚʝʢʪʦʨʘ. 

¶ ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʚʝʢʪʦʨʘ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʥʘʙʦʨʦʤ ʜʨʫʛʠʭ ʚʝʢʪʦʨʦʚ ʠ 
ʥʘʭʦʜʷʪʩʷ ʧʦʭʦʞʠʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ, ʯʝʤ 

ʤʝʥʴʰʝ, ʪʝʤ ʙʦʣʝʝ ʧʦʭʦʞʠ ʧʣʘʥʠʨʦʚʢʠ ʤʝʞʜʫ ʩʦʙʦʡ. 

¶ ʉʘʤʘʷ ʧʦʭʦʞʘʷ ʧʣʘʥʠʨʦʚʢʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʤʝʩʪʝ ʩʦ 

ʩʩʳʣʢʦʡ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʨʝʩʫʨʩ ʧʦ ʧʨʦʜʘʞʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʇʨʠʣʦʞʝʥʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʚʦʢʨʫʛ ʦʧʨʝʜʝʣʝʥʠʷ, ʙʫʜʝʪ ʦʯʝʥʴ ʧʨʦʩʪʳʤ. 

ʉʦʩʪʦʷʪʴ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʠʟ (ʨʠʩ 1.): 

¶ ɼʚʝ ʢʘʨʪʠʥʢʠ. ʆʜʥʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʨʠʩʫʥʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʜʥʘ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʦʭʦʞʝʡ ʧʣʘʥʠʨʦʚʢʠ. 

¶ ʊʝʢʩʪʦʚʦʝ ʧʦʣʝ. ɼʣʷ ʚʳʚʦʜʘ ʩʩʳʣʢʠ ʥʘ ʩʘʡʪ ʩ ʧʣʘʥʠʨʦʚʢʦʡ 

¶ ʂʥʦʧʢʘ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʨʠʩʫʥʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʠʣʦʞʝʥʠʝ ʧʦ ʧʦʠʩʢʫ ʧʣʘʥʠʨʦʚʦʢ ʛʦʪʦʚʦ, ʦʥʦ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʬʫʥʢ-

ʮʠʶ. ɺʠʜʝʦ, ʚ ʢʦʪʦʨʦʤ ʧʦʢʘʟʘʥ ʩʧʦʩʦʙ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʨʘʟʤʝʱʝʥʦ ʧʦ 

ʩʩʳʣʢʝ: https://cloud.mail.ru/public/uiDG/VJxppJvLr. 

ʆʩʥʦʚʥʦʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʜʘʣʴʰʝ - ʵʪʦ ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʜʣʷ 

ʣʫʯʰʝʛʦ ʧʦʠʩʢʘ ʧʣʘʥʠʨʦʚʦʢ. ʆʙʫʯʠʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ 

ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʝʩʪʴ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ʧʣʘ-

ʥʠʨʦʚʦʢ ʢʚʘʨʪʠʨ. ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʦʢ ʢʚʘʨʪʠʨ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʦʙʨʘʱʘʶʩʴ ʢ ʧʣʘʥʠʨʦʚʢʘʤ ʜʨʫʛʠʭ ʛʦʨʦʜʦʚ. ʊʘʢʞʝ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʬʫʥʢʮʠʶ 

ʦʙʨʘʱʝʥʠʷ ʢ ʟʘʩʪʨʦʡʱʠʢʘʤ ʩʦ ʩʚʦʝʡ ʧʣʘʥʠʨʦʚʢʦʡ, ʝʩʣʠ ʚʳ ʥʝ ʥʘʰʣʠ ʧʦʜʭʦʜʷ-

ʱʝʛʦ ʚʘʨʠʘʥʪʘ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʣʘʥʠʨʦʚʦʢ, ʩʝʡʯʘʩ 

ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʚʥʝʜʨʝʥʥʳʤʠ ʧʣʘʥʠʨʦʚʢʘʤʠ, ʘ ʵʪʦ ʧʦʟʚʦʣʠʪ ʥʝ 

ʧʨʝʜʣʘʛʘʪʴ ʫʞʝ ʧʨʦʜʘʥʥʫʶ ʢʚʘʨʪʠʨʫ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʌʨʘʥʩʫʘ ʐʦʣʣʝ Deep Learning with Python 2018ʛ. 

2. Hands-On Machine Learning with Scikit-Learn and TensorFlow 2018ʛ. 

https://cloud.mail.ru/public/uiDG/VJxppJvLr
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ʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 20.01.2023 

3. ʂʘʢ ʥʘʡʪʠ ʠ ʩʨʘʚʥʠʪʴ ʧʦʭʦʞʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʘʚʪʦʵʥʢʦʜʝʨʦʤ ʩʪʘʪʴʷ: 

https://habr.com/ru/post/703796/ 

4. ʉʚʝʨʪʦʯʥʳʡ ʘʚʪʦʵʥʢʦʜʝʨ ʩʪʘʪʴʷ: https://pgaleone.eu/neural-net-

works/2016/11/24/convolutional-autoencoders/ 

5. ʉʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ: ʩʪʨʫʢʪʫʨʘ, ʪʦʧʦʣʦʛʠʷ, ʬʫʥʢʮʠʠ ʘʢʪʠʚʘʮʠʠ 
ʠ ʦʙʫʯʘʶʱʝʝ ʤʥʦʞʝʩʪʚʦ  ʩʪʘʪʴʷ: https://habr.com/ru/post/348000/ 

6. ʇʦʠʩʢ ʧʦʭʦʞʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʦʢʫʤʝʥʪʘʮʠʷ: https://oke-ad-

itya.github.io/image_similarity/image_simi/ 

7. ʇʨʘʢʪʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ: Python ʩʨʘʚʥʠʚʘʝʪ ʜʚʘ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʘʪʴʷ: 

https://pyimagesearch.com/2014/09/15/python-compare-two-images/ 

8. ʇʦʠʩʢ ʧʦʭʦʞʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʭʝʰʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʤʝʩʪʦ-
ʧʦʣʦʞʝʥʠʷ ʩʪʘʪʴʷ: https://lkaihua.github.io/posts/find-similar-images-

based-on-locality-sensitive-hashing/  

https://habr.com/ru/post/703796/
https://pgaleone.eu/neural-networks/2016/11/24/convolutional-autoencoders/
https://pgaleone.eu/neural-networks/2016/11/24/convolutional-autoencoders/
https://habr.com/ru/post/348000/
https://oke-aditya.github.io/image_similarity/image_simi/
https://oke-aditya.github.io/image_similarity/image_simi/
https://pyimagesearch.com/2014/09/15/python-compare-two-images/
https://lkaihua.github.io/posts/find-similar-images-based-on-locality-sensitive-hashing/
https://lkaihua.github.io/posts/find-similar-images-based-on-locality-sensitive-hashing/
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ʈʠʩʫʥʦʢ 1. 

 

ʉʆɿɼɸʅʀɽ ʉɸʁʊɸ-ɺʀɿʀʊʂʀ ʉ ʇʆʄʆʑʔʖ ʂʆʅʉʊʈʋʂʊʆʈɸ 

TILDA  PUBLISHING  

ʇʘʢʫʣʝʚ ʀʚʘʥ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ˉ7, 9 

ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʦʟʣʦʚʘ ɽʣʝʥʘ ɻʝʥʥʘʜʴʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʦʜʥʫ ʠʟ ʚʝʜʫʱʠʭ ʨʦʣʝʡ ʚ ʧʦʚʩʝʜʥʝʚ-

ʥʦʡ ʞʠʟʥʠ, ʘ ʀʥʪʝʨʥʝʪ, ʥʝʩʦʤʥʝʥʥʦ, ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ. ʇʨʦʝʢʪ 

ʧʦ ʩʦʟʜʘʥʠʶ ʩʘʡʪʘ-ʚʠʟʠʪʢʠ ʷ ʚʳʙʨʘʣ, ʪʘʢ ʢʘʢ ʩʚʦʶ ʙʫʜʫʱʫʶ ʧʨʦʬʝʩʩʠʶ ʷ ʧʣʘ-

ʥʠʨʫʶ ʩʚʷʟʘʪʴ ʩ IT-ʩʬʝʨʦʡ, ʘ ʥʘʚʳʢʠ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ ʚʩʝʛʜʘ ʙʫʜʫʪ ʧʦʣʝʟʥʳʤʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʝ ʚʳʟʳʚʘʣʠ ʩʦʤʥʝ-

ʥʠʡ: ʤʦʷ ʤʘʤʘ ʨʘʙʦʪʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʠ ʝʡ ʥʫʞʝʥ ʙʳʣ 

ʩʘʡʪ ʚ ʨʝʢʣʘʤʥʳʭ ʮʝʣʷʭ. ʇʦʩʢʦʣʴʢʫ ʥʘʰʠ ʠʥʪʝʨʝʩʳ ʩʦʚʧʘʣʠ, ʷ ʟʘʥʷʣʩʷ ʩʦʟʜʘ-

ʥʠʝʤ ʩʘʡʪʘ-ʚʠʟʠʪʢʠ.  

ʎʝʣʴ: ʉʦʟʜʘʥʠʝ ʩʘʡʪʘ-ʚʠʟʠʪʢʠ ʩ ʬʫʥʢʮʠʝʡ ʧʨʠʸʤʘ ʟʘʷʚʦʢ. 

ɿʘʜʘʯʠ: 

¶ ʈʘʩʩʤʦʪʨʝʪʴ ʜʦʩʪʫʧʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʳ ʩʘʡʪʦʚ ʠ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʡ; 

¶ ʀʟʫʯʠʪʴ ʚʳʙʨʘʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ; 

¶ ʇʨʦʜʫʤʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ; 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ ʠ ʥʘʚʠʛʘʮʠʶ ʩʘʡʪʘ; 

¶ ʇʦʜʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʩʘʡʪʘ (ʪʝʢʩʪ, ʬʦʪʦ, ʚʠʜʝʦ); 

¶ ɿʘʛʨʫʟʠʪʴ ʚʠʜʝʦ ʦʪʟʳʚʳ ʥʘ ʢʘʥʘʣ YouTube; 

¶ ɿʘʧʦʣʥʠʪʴ ʩʘʡʪ ʦʪʦʙʨʘʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʕʪʘʧʳ ʠ ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ:  

ʕʪʘʧ ɺʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʨʦʢʠ 
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1 ʈʘʩʩʤʦʪʨʝʪʴ ʜʦʩʪʫʧʥʳʝ 

ʢʦʥʩʪʨʫʢʪʦʨʳ ʩʘʡʪʦʚ ʠ ʚʳʙʨʘʪʴ 

ʧʦʜʭʦʜʷʱʠʡ 

ʉʝʥʪʷʙʨʴ 2022 

2 ʀʟʫʯʠʪʴ ʢʦʥʩʪʨʫʢʪʦʨ Tilda 

Publishing 

ʆʢʪʷʙʨʴ 2022 

3 ʇʨʦʜʫʤʘʪʴ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ ʅʦʷʙʨʴ 2022 

4 ʈʘʟʨʘʙʦʪʘʪʴ ʜʠʟʘʡʥ ʠ ʥʘʚʠʛʘʮʠʶ 

ʩʘʡʪʘ 

ɼʝʢʘʙʨʴ 2022 

5 ʇʦʜʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ 

ʩʘʡʪʘ 

ʗʥʚʘʨʴ 2023 

6 ɿʘʛʨʫʟʠʪʴ ʚʠʜʝʦ ʦʪʟʳʚʳ ʥʘ ʢʘʥʘʣ 
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7 ɿʘʧʦʣʥʠʪʴ ʩʘʡʪ ʧʦʜʦʙʨʘʥʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ 

ʌʝʚʨʘʣʴ 2023 

 
ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

ʉʘʡʪ-ʚʠʟʠʪʢʘ ð ʵʪʦ ʥʝʙʦʣʴʰʦʡ ʩʘʡʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʡ 

ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠ ʩʦʜʝʨʞʘʱʠʡ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʘʩʪʥʦʤ 

ʣʠʮʝ, ʢʦʤʧʘʥʠʠ, ʪʦʚʘʨʘʭ ʠʣʠ ʫʩʣʫʛʘʭ, ʧʨʝʡʩʢʫʨʘʥʪʳ, ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ. ʏʘ-

ʩʪʦ ʪʘʢʠʝ ʩʘʡʪʳ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʸʤʳ ʛʨʘʬʠʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʠʤʘ-

ʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʣʶʩʦʚ ʩʘʡʪʘ-ʚʠʟʠʪʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʥʝ ʪʨʝ-

ʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʢʦʥʪʝʥʪʘ. ʊʘʢ ʢʘʢ ʮʝʣʴ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ ï ʵʪʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʣʠʰʴ ʚ ʩʣʫʯʘʷʭ ʠʟʤʝʥʝ-

ʥʠʷ ʢʦʥʪʘʢʪʥʳʭ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ ʠʣʠ ʣʠʮʘ. ʀ ʝʩʣʠ ʚʩʸ ʞʝ ʧʦʪʨʝʙʫʝʪʩʷ ʚʥʝʩʪʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʪʦ ʵʪʦ ʩʤʦʞʝʪ ʩʜʝʣʘʪʴ ʜʘʞʝ ʩʘʤ ʚʣʘʜʝʣʝʮ ʩʘʡʪʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

ʉʥʘʯʘʣʘ ʷ ʦʧʨʝʜʝʣʠʣ ʟʘʜʘʯʠ ʠ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ɼʘʣʝʝ, ʩʦ-

ʛʣʘʩʥʦ ʧʣʘʥʫ, ʷ ʨʘʩʩʤʦʪʨʝʣ ʜʦʩʪʫʧʥʳʝ ʢʦʥʩʪʨʫʢʪʦʨʳ ʩʘʡʪʦʚ. ʀʟ ʥʘʡʜʝʥʥʳʭ 

ʤʥʦʶ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩʘʡʪʦʚ (Wix, SquareSpace,ʊʠʥʴʢʦʬʬ) ʷ ʚʳʙʨʘʣ ʠʤʝʥʥʦ 

Tilda Publishing, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʪʨʫ-

ʤʝʥʪ ʩ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. 

Tilda Publishing ð ʙʣʦʯʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʫʝʪ 

ʥʘʚʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʉʘʡʪʳ ʥʘ ʵʪʦʡ ʧʣʘʪʬʦʨʤʝ ʩʦʙʠʨʘʶʪʩʷ ʠʟ ʛʦʪʦʚʳʭ 

ʙʣʦʢʦʚ, ʢʦʪʦʨʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʜʘʧʪʠʨʫʶʪʩʷ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʚʳʜʝʣʝʥʳ ʚ ʩʤʳʩʣʦʚʳʝ ʢʘʪʝʛʦʨʠʠ. 

ʗ ʧʨʦʜʫʤʘʣ ʩʪʨʫʢʪʫʨʫ ʩʘʡʪʘ ʠ ʩʦʛʣʘʩʦʚʘʣ ʝʝ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʚʳʜʝʣʠʣ 

ʙʣʦʢʠ ʜʣʷ ʜʠʧʣʦʤʦʚ, ʚʠʜʝʦ ʦʪʟʳʚʦʚ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʟʘʧʦʣʥʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʣʦʢʠ ʥʘ ʩʘʡʪʝ, ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʜʠʧʣʦʤʳ ʠ ʟʘ-

ʛʨʫʟʠʪʴ ʚʠʜʝʦ ʦʪʟʳʚʳ ʥʘ ʢʘʥʘʣ YouTube. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʚ ʧʦʩʪʘʚʣʝʥʥʳʝ ʩʨʦʢʠ, ʚʩʝ ʟʘʜʘʯʠ ʚʳʧʦʣ-

ʥʝʥʳ. ʗ ʠʟʫʯʠʣ Tilda Publishing ʠ ʩʦʟʜʘʣ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʶʱʠʡ 
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ʩʘʡʪ-ʚʠʟʠʪʢʫ ʩ ʬʫʥʢʮʠʝʡ ʧʨʠʸʤʘ ʟʘʷʚʦʢ. ʀʪʦʛʦʚʳʡ ʧʨʦʜʫʢʪ ʵʩʪʝʪʠʯʝʥ ʠ ʧʦʣ-

ʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʷʚʣʝʥʥʳʤ ʮʝʣʷʤ. ɿʘʢʘʟʯʠʢ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʡ 

ʩʘʡʪ ʚ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʛʦʪʦʚʳʤ ʧʨʦ-

ʜʫʢʪʦʤ ʤʦʞʥʦ ʧʦ ʩʩʳʣʢʝ: pakuleva-english.tilda.ws  

ɹʶʜʞʝʪ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʠʣ 0 (ʥʦʣʴ) ʨʫʙʣʝʡ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʟʘ-

ʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʩʘʡʪʘ-ʚʠʟʠʪʢʠ ʙʳʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʨʝʤʝʥʥʳʝ. ɺ ʙʫʜʫʱʝʤ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʢʦʤʧʘʥʠʠ, ʪʘʢ ʠ ʯʘʩʪʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʳ, 

ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ ʚ ʠʥʪʝʨʥʝʪʝ. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʷ ʥʘʫʯʠʣʩʷ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʩʪʘʚʠʪʴ ʟʘʜʘʯʠ ʠ ʜʦʩʪʠʛʘʪʴ ʮʝʣʠ. ʗ ʥʝ ʩʦʙʠʨʘʶʩʴ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʜʦʩʪʠʛ-

ʥʫʪʦʤ ʨʝʟʫʣʴʪʘʪʝ ʠ ʧʣʘʥʠʨʫʶ ʚ ʧʝʨʩʧʝʢʪʠʚʝ: 

¶ ʆʩʚʦʠʪʴ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ ʢʦʥʩʪʨʫʢʪʦʨʘ Tilda Publishing; 

¶ ʇʨʦʜʦʣʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʘʡ-
ʪʦʚ; 

¶ ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʥʘʚʳʢʠ ʜʣʷ ʧʦʜʨʘʙʦʪʢʠ. 
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1. Tilda Publishing: https://tilda.cc/ru/  
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ʊɽʍʅʆʃʆɻʀʀ ʇʆʀʉʂɸ ɺ ʉɽʊʀ ʀʅʊɽʈʅɽʊ 

ʇʘʩʝʯʥʠʢʦʚ ʂʣʠʤ, ʉʘʤʦʡʣʦʚ ʌʸʜʦʨ 

ʂʦʤʤʫʥʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ 

ʰʢʦʣʘ ˉ37è ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʛʦʨʦʜʫ ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ɺʂʆ, ʂʘʟʘʭʩʪʘʥ, 11 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʝʥʢʦ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʘʪʝʛʦʨʠʷ 

çʧʝʜʘʛʦʛ-ʠʩʩʣʝʜʦʚʘʪʝʣʴè 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʤʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʤ ʞʠʟʥʴ ʙʝʟ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʩʤʘʨʪʬʦʥʦʚ ʠ ʜʨʫʛʠʭ ʛʘʜʞʝʪʦʚ. ʇʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦ ʣʶʜʷʤ ʧʨʠʭʦʜʠʪʩʷ 

ʠʩʢʘʪʴ ʢʘʢʫ -ʁʥʠʙʫʜʴ ʠʥʬʦʨʤʘʮʠʶ, ʠʩʧʦʣʴʟʫʷ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ ʠʥʪʝʨʥʝʪ. ʅʘʩ 

ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʜʘʥʥʳʡ ʚʦʧʨʦʩ: ʢʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ? 

ʎʝʣʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʦʠʩʢʦʚʳʝ ʩʠ-

ʩʪʝʤʳ, ʨʘʩʰʠʨʠʪʴ ʟʥʘʥʠʷ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ. 

ɿʘʜʘʯʠ: ʠʟʫʯʠʪʴ ʧʦʥʷʪʠʝ çʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳè; ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʥʮʠʧʳ 

ʨʘʙʦʪʳ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ; ʩʨʘʚʥʠʪʴ ʨʘʙʦʪʫ ʨʘʟʥʳʭ ʧʦʠʩʢʦʚʠʢʦʚ, ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʠʩʪʝʤ; ʧʦʜʦʙʨʘʪʴ ʩʧʦʩʦʙʳ ʟʘʧʨʦʩʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ. 
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ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. ʇʨʝʜʤʝʪ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ: ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʧʨʦʩʦʚ ʜʣʷ ʧʦ-

ʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ.  ɻʠʧʦʪʝʟʘ: ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʟʘʧʨʦʩʦʚ 

ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʪʦ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʟʫʣʴʪʘʪ ʧʦʣʫ-

ʯʘʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʡ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʧʦʥʷʪʠʶ çʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘè. ʏʪʦ ʵʪʦ ʪʘʢʦʝ? ʇʦʠʩʢʦʚʘʷ 

ʩʠʩʪʝʤʘ (ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʧʦʠʩʢʦʚʠʢè) ï ʵʪʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʩʠʩʪʝʤʘ, ʩʦ-

ʟʜʘʥʥʘʷ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʪʝʨʥʝʪʝ. ʏʪʦʙʳ 

ʥʘʡʪʠ ʯʪʦ-ʪʦ ʢʦʥʢʨʝʪʥʦʝ, ʥʫʞʥʦ ʚʚʝʩʪʠ ʧʦʠʩʢʦʚʳʡ ʟʘʧʨʦʩ. ɼʘʣʴʰʝ ʩʠʩʪʝʤʘ 

ʠ ʝɦʪ ʜʦʢʫʤʝʥʪʳ ʧʦ ʢʣʶʯʝʚʳʤ ʬʨʘʟʘʤ, ʣʠʙʦ ʩʣʦʚʘ, ʢʘʢ-ʪʦ ʩʚʷʟʘʥʥʳʝ ʩ ʢʣʶʯʝ-

ʚʠʢʘʤʠ. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʧʦʠʩʢʦʚʠʢ ʛʝʥʝʨʠʨʫʝʪ ʩʪʨʘʥʠʮʫ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦ-

ʠʩʢʘ.  

ʇʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʚʩʝ ʦʥʠ ʨʘʟ-

ʥʦʦʙʨʘʟʥʳ ʧʦ ʠʥʪʝʨʬʝʡʩʫ: Google, ʷʥʜʝʢʩ, Yahoo!, ʧʦʠʩʢ@ʤail.ru ʠ ʜʨʫʛʠʝ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʧʦʠʩʢ ʧʦʩʪʨʦʝʥ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʘʭ, 

ʥʦ ʚ ʦʙʱʝʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʧʦʠʩʢʦʚʳʭ ʤʘʰʠʥ ʜʦʚʦʣʴʥʦ ʧʦʭʦʞ.  

ʉʙʦʨ ʜʘʥʥʳʭ. ʉ ʧʦʤʦʱʴʶ ʙʦʪʦʚ ʇʉ ʩʦʙʠʨʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ ʩʦ ʚʩʝʭ ʩʪʨʘʥʠʮ ʨʝʩʫʨʩʘ (ʪʝʢʩʪʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ ʠ ʜʨ.).  ʕʪʠ ʧʨʦ-

ʮʝʩʩʳ ʥʘʯʠʥʘʶʪʩʷ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʩʘʡʪʘ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʷʪ ʧʦ ʩʦʩʪʘʚ-

ʣʝʥʥʦʤʫ ʨʦʙʦʪʦʤ ʨʘʩʧʠʩʘʥʠʶ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʩʪʨʘʥʠʮʘʭ ʥʘ ʧʨʝʜʤʝʪ ʠʟʤʝʥʝʥʠʡ.    

ʀʥʜʝʢʩʘʮʠʷ ï ʧʨʠʩʚʦʝʥʠʝ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʜʝʢʩʘ, ʢʦ-

ʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʳʩʪʨʳʡ ʧʦʠʩʢ ʧʦ ʠʭ ʩʦʜʝʨʞʠʤʦʤʫ.   

 ʈʘʟʣʠʯʥʳʝ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʩʪʨʘʥʠʮʘʭ ʚʳʜʘʯʠ ʧʦʠʩ-

ʢʦʚʠʢʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʟʘʧʨʦʩʘʤ. 

ʄʳ ʧʨʦʚʝʨʠʣʠ ʢʘʢ ʨʘʙʦʪʘʶʪ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʪʨʦʢʫ ʧʦ-

ʠʩʢʘ ʚ ʨʘʟʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʚʚʝʣʠ ʩʣʦʚʦ ñʰʢʦʣʘò. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʧʦʠʩʢʘ, ʤʳ ʩʨʘʚʥʠʣʠ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʠʣʠ ʥʘʤ ʩʠʩʪʝʤʳ.  

Google. ɹʳʣʦ ʥʘʡʜʝʥʦ 400 ʤʣʥ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʝʨʚʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʙʳʣʘ 

ʩʩʳʣʢʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ñʢʘʨʪʳò ʠ ʧʦʢʘʟʘʥʳ ʙʣʠʞʘʡʰʠʝ ʰʢʦʣʳ.  

ʗʥʜʝʢʩ. ɹʳʣʦ ʥʘʡʜʝʥʦ 462 ʪʳʩ. ʨʝʟʫʣʴʪʘʪʦʚ. ʇʝʨʚʘʷ ʩʩʳʣʢʘ ʧʨʝʜʣʦʞʝ-

ʥʠʝ ʥʘ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʦʥʣʘʡʥ ʰʢʦʣʫ. ɼʘʣʝʝ ʟʥʘʯʝʥʠʝ ʩʣʦʚʘ ñʰʢʦʣʘò ʠ ʙʣʠʞʘʡ-

ʰʠʝ ʰʢʦʣʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 2ɻʠʩ.  

ʈʘʤʙʣʝʨ. ʅʘʡʜʝʥʦ 6 ʪʳʩ. ʨʝʟʫʣʴʪʘʪʦʚ. ʇʝʨʚʘʷ ʩʩʳʣʢʘ ʥʘ ʩʘʡʪ ñokko.tv ʠ 

ʬʠʣʴʤ ñʐʢʦʣʘò. ɼʘʣʝʝ ɺʠʢʠʧʝʜʠʷ ʠ 2ɻʠʩ. 

ɼʘʥʥʳʡ ʧʨʠʤʝʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʟʣʠʯʥʳʡ ʦʪʢʣʠʢ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ 

ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʟʘʧʨʦʩʝ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʡʜʝʥʥʳʭ ʩʪʨʘʥʠʮ, ʪʘʢ ʠ ʧʦ ʩʦ-

ʜʝʨʞʘʥʠʶ.  

ʆʙʨʘʪʠʚʰʠʩʴ ʢ ʨʝʡʪʠʥʛʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ ʚ ʂʘʟʘʭ-

ʩʪʘʥʝ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ 

Google, ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʷʥʜʝʢʩ. 

ʄʳ ʧʨʦʚʝʣʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʨʝʜʠ ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ, ʫʯʠʪʝʣʝʡ ʠ ʨʦʜʠʪʝ-

ʣʝʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. ʆʪʚʝʪʳ ʫʯʘʱʠʭʩʷ 9-11 ʢʣʘʩʩʦʚ ʧʦʜ-
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ʪʚʝʨʞʜʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Google (85%). ʇʨʠ ʵʪʦʤ ʫʯʘʱʠʝʩʷ ʦʪ-

ʤʝʯʘʶʪ, ʯʪʦ ʧʦʣʴʟʫʶʪʩʷ ʧʦʠʩʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠʱʫʪ ʠʥʬʦʨʤʘʮʠʶ ʢ ʫʨʦʢʘʤ ʠ ʬʠʣʴʤʳ (ʨʠʩ 1).   

 

ʀʟ 77 ʦʧʨʦʰʝʥʥʳʭ ʫʯʠʪʝʣʝʡ ʧʨʝʜʧʦʯʪʝʥʠʷ Google ʦʪʜʘʶʪ 90%, ʧʨʠ ʵʪʦʤ 

ʥʝ ʠʩʢʣʶʯʘʶʪ ʷʥʜʝʢʩ 65%. ʅʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʱʫʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʨʘʙʦʪʝ, ʧʦʣʝʟʥʫʶ ʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʫʨʦʢʘʤ (ʨʠʩ 2). 

 

ʆʪʚʝʪʳ ʨʦʜʠʪʝʣʝʡ: 66% ʧʦʣʴʟʫʶʪʩʷ Google ʠ 50% ʷʥʜʝʢʩ. ɺʚʦʜʷʪ ʟʘ-

ʧʨʦʩʳ ʧʦ ʧʦʠʩʢʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʥʦʚʦʩʪʝʡ ʠ ʬʠʣʴʤʦʚ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʚ ʜʝʥʴ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʨʠʩ 3). 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʥʘʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʥʝʪ ʥʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʪʘʢʞʝ ʧʦʣʴʟʫʝʪʩʷ ʧʦʠʩ-

ʢʦʚʘʷ ʩʠʩʪʝʤʘ Google.  
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʘʡʪʠ ʥʫʞʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʚ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʝ, ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʟʘʧʨʦʩʦʚ. ʄʳ ʠʟʫʯʠʣʠ ʠʭ ʠ ʧʨʝʜʣʘʛʘʝʤ ʚʘʤ ʪʘʢʞʝ ʦʟʥʘʢʦʤʠʪʴʩʷ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʚʚʝʜʝʤ ʟʘʧʨʦʩ çʬʠʟʠʢʘ ʤʘʪʝʤʘʪʠʢʘè ʚ ʩʪʨʦʢʫ Google. ʈʝ-

ʟʫʣʴʪʘʪʘʤʠ ʧʦʠʩʢʘ ʩʪʘʣʠ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʤʘʪʝʤʘʪʠʢʘ-ʬʠʟʠʢʘ, ʛʨʫʧʧʳ ʦʙʨʘʟʦ-

ʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ. ʇʦʧʨʦʙʫʝʤ ʠʟʤʝ-

ʥʠʪʴ ʟʘʧʨʦʩ, ʚʢʣʶʯʠʚ ʧʨʘʚʠʣʘ. 

ʇʨʘʚʠʣʦ 1. ʀʩʢʣʶʯʝʥʠʝ ʠʟ Google ʧʦʠʩʢʘ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʠʟ ʧʦʠʩʢʦ-

ʚʦʡ ʚʳʜʘʯʠ ʢʘʢʦʝ-ʣʠʙʦ ʩʣʦʚʦ, ʬʨʘʟʫ, ʩʠʤʚʦʣ ʠ ʪ.ʧ., ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʝʜ ʥʠʤ ʧʦ-

ʩʪʘʚʠʪʴ ʟʥʘʢ "-ò (ʤʠʥʫʩ), ʠ ʦʥʦ ʥʝ ʧʦʷʚʠʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʠʩʢʘ. ʕʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʫʙʨʘʪʴ ʥʝʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʇʨʘʚʠʣʦ 2. ʆʙʷʟʘʪʝʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʩʣʦʚ ʚ Google ʧʦʠʩʢ: ʧʝʨʝʜ ʩʣʦʚʦʤ 

ʧʦʩʪʘʚʠʪʴ ʟʥʘʢ "+ò (ʧʣʶʩ), ʪʦ ʜʘʥʥʦʝ ʩʣʦʚʦ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʚʢʣʶʯʝʥʦ ʚ ʧʦ-

ʠʩʢ. ʗ ʭʦʯʫ ʧʦʩʪʫʧʘʪʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʴ, ʩʚʷʟʘʥʥʫʶ ʩ ʠʥʬʦʨʤʘʪʠʢʦʡ. ɽʩʣʠ ʚ 

ʧʦʠʩʢʦʚʠʢʝ ʚʚʝʩʪʠ çʠʥʬʦʨʤʘʪʠʢʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠè, ʪʦ ʧʦʷʚʠʪʩʷ ʦʧʠʩʘʥʠʝ ʧʨʦ-

ʬʝʩʩʠʡ. ʅʦ ʢ ʪʦʤʫ ʞʝ ʤʥʝ ʥʨʘʚʠʪʩʷ ʤʘʪʝʤʘʪʠʢʘ. ʀʟʤʝʥʠʤ ʟʘʧʨʦʩ ç+ʠʥʬʦʨʤʘ-

ʪʠʢʘ +ʤʘʪʝʤʘʪʠʢʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠè ʠ ʜʦʙʘʚʠʪʴ ç+ʂʘʟʘʭʩʪʘʥè, ʪʦ ʩʠʩʪʝʤʘ ʚʳ-

ʜʘʩʪ ʢʦʥʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʯʪʦ 

ʥʘʤ ʠ ʥʫʞʥʦ!   

ʇʨʘʚʠʣʦ 3. ʇʦʠʩʢ ʧʦ ʪʠʧʫ ʬʘʡʣʘ. ʋʯʠʪʝʣʴ ʧʦ ʣʠʪʝʨʘʪʫʨʝ ʜʘʣ ʟʘʜʘʥʠʝ 

ʧʨʦʯʠʪʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ çɸ ʟʦʨʠ ʟʜʝʩʴ ʪʠʭʠʝè. ɽʩʣʠ ʚʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʚ ʧʦʠʩ-

ʢʦʚʠʢ, ʪʦ ʥʘʭʦʜʷʪʩʷ ʬʠʣʴʤ, ʦʧʠʩʘʥʠʝ ʠ ʜʨ. ʅʦ ʜʦʙʘʚʠʚ ʚ ʜʘʥʥʦʡ ʬʨʘʟʝ 

filetype:pdf, ʪʦ ʩʨʘʟʫ ʧʦʷʚʠʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚ ʬʦʨʤʘʪʝ pdf. ʇʦʠʩʢ ʫʧʨʦʩʪʠʣʩʷ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʝʟʝʥʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ filetype:ppt. 

ʇʨʘʚʠʣʦ 4. ʇʦʠʩʢ ʧʦ ʩʠʥʦʥʠʤʘʤ. ʀʩʧʦʣʴʟʫʡʪʝ ʩʠʤʚʦʣ "~ò ʜʣʷ ʧʦʠʩʢʘ 

ʩʭʦʞʠʭ ʩʣʦʚ ʢ ʚʳʙʨʘʥʥʦʤʫ.  

ʇʨʘʚʠʣʦ 5. ʇʦʠʩʢ ʥʘ ʚʳʙʦʨ ʠʟ ʚʘʨʠʘʥʪʦʚ. ʀʩʧʦʣʴʟʫʷ ʦʧʝʨʘʪʦʨ "|ò, ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ Google ʧʦʠʩʢ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʦʯʝʪʘʥʠʷʤ ʬʨʘʟ, ʟʘʤʝʥʷʷ ʥʝʩʢʦʣʴʢʦ 

ʩʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ.  

ɸʧʨʦʙʠʨʦʚʘʚ ʨʘʟʣʠʯʥʳʝ ʧʨʘʚʠʣʘ ʧʦʠʩʢʘ ʥʘ ʧʨʘʢʪʠʢʝ, ʦʜʥʦʢʣʘʩʩʥʠʢʘʤ ʠ 

ʫʯʠʪʝʣʷʤ ʩʪʘʣʦ ʧʨʦʱʝ ʠʩʢʘʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʄʳ ʩʦʟʜʘʣʠ çʉʧʨʘʚʦʯʥʠʢ 

ʜʣʷ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠè, ʚ ʢʦʪʦʨʦʤ ʩʦʙʨʘʣʠ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʘ-

ʚʠʣʘ, ʥʦ ʠ ʜʨʫʛʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ, ʯʪʦ ʧʨʠ ʚʚʦʜʝ ʦʜʠʥʘʢʦʚʦʛʦ ʟʘ-

ʧʨʦʩʘ, ʥʦ ʠʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʘʚʠʣʘ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʧʦʣʫʯʘʝʤ ʨʘʟ-

ʣʠʯʥʳʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʟʘʧʨʦʩʦʚ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʪʦ ʦʧʪʠʤʠʟʠʨʫʝʪʩʷ ʧʦʠʩʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʡ. ʅʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʟʥʘʪʴ ʵʪʠ 

ʧʨʘʚʠʣʘ ʠ ʧʨʘʚʠʣʴʥʦ ʠʭ ʧʨʠʤʝʥʷʪʴ. ʏʘʱʝ ʪʘʢʠʤʠ ʧʨʘʚʠʣʘʤʠ ʧʦʣʴʟʫʶʪʩʷ IT-

ʩʧʝʮʠʘʣʠʩʪʳ, ʥʦ ʦʥʠ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʠ ʜʣʷ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 



 

103 

 

ʇʈʆɻʈɸʄʄʓ ɼʃʗ ɺʀɿʋɸʃʀɿɸʎʀʀ ɻɽʅɽɸʃʆɻʀʏɽʉʂʀʍ ɼʈɽɺ 

ʇʠʚʝʥʴ ɸʣʝʢʩʘʥʜʨ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

çʂʫʟʙʘʩʩʢʠʡ ʮʝʥʪʨ ʜʝʪʩʢʦʛʦ ʠ ʶʥʦʰʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʵʢʩʢʫʨʩʠʡè, 10 ʢʣʘʩʩ  

ʄɹʅʆʋ çɻʦʨʦʜʩʢʦʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʣʠʮʝʡè 

ʛ. ʂʝʤʝʨʦʚʦ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʝʣʠʚʘʥʦʚʘ ʃʶʙʦʚʴ ʇʝʪʨʦʚʥʘ 

 

ʀʟʫʯʝʥʠʝʤ ʨʦʜʦʩʣʦʚʥʳʭ ʟʘʥʠʤʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʨʠʢʠ, ʣʠʪʝʨʘʪʦʨʳ, 

ʥʦ ʠ ʙʠʦʣʦʛʠ, ʠ ʤʝʜʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʦʩʣʝʞʠʚʘʶʪ ʥʦʩʠʪʝʣʴʩʪʚʦ ʧʨʠʟʥʘʢʘ, ʛʝʥʘ 

ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. ʈʦʜʦʩʣʦʚʠʝ ʦʯʝʥʴ ʨʘʟʥʦʩʪʦʨʦʥʥʝ.  

2 ʥʦʷʙʨʷ 2022 ʛʦʜʘ ʷ ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʝ ʧʦʩʝʪʠʣ ʬʠʥʘʣ ʄʝʞʨʝʛʠʦʥʘʣʴʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʠʤ. ʃ.ʈ. ʂʳʟʣʘʩʦʚʘ ʚ 2022 ʛʦʜʫ. ʉʘʤʘ ʢʦʥ-

ʬʝʨʝʥʮʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʛʦʨʦʜʝ ɸʙʘʢʘʥ. ʗ ʥʘʙʣʶʜʘʣ ʟʘ ʚʳʩʪʫʧʣʝʥʠʷʤʠ ʚ ʩʝʢ-

ʮʠʠ çʀʩʪʦʨʠʷ ʤʦʝʡ ʩʝʤʴʠè. ʇʨʦʩʤʦʪʨʝʚ ʚʳʩʪʫʧʣʝʥʠʝ 10 ʯʝʣʦʚʝʢ, ʚʳʷʩʥʠʣ, ʯʪʦ 

ʧʦʯʪʠ ʥʠʢʪʦ ʠʟ ʥʠʭ ʥʝ ʩʤʦʛ ʧʨʝʜʦʩʪʘʚʠʪʴ ʥʦʨʤʘʣʴʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʛʝʥʝʘʣʦʛʠʯʝʩʢʦʛʦ ʜʨʝʚʘ. ʇʦʜ ʩʣʦʚʦʤ çʥʦʨʤʘʣʴʥʳʡè ʷ ʧʦʥʠʤʘʶ ʧʦʨʷʜʦʯ-

ʥʫʶ ʩʠʩʪʝʤʫ, ʥʝ ʧʝʨʝʛʨʫʞʝʥʥʫʶ ʣʠʰʥʝʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʦʜʝʨʞʘʱʫʶ ʝʸ ʥʝ-

ʦʙʭʦʜʠʤʳʡ ʤʠʥʠʤʫʤ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʝʨʝʚʴʷ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʨʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʚ ʩʝʤʴʝ ʠʟ-ʟʘ ʧʝʨʝʧʦʣʥʝʥʥʦʩʪʠ ʠʣʠ ʦʪʩʫʪ-

ʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʗ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʠʜʝʣ, ʢʘʢ ʫʯʘʩʪʥʠʢʠ ʢʦʥʬʝʨʝʥʮʠʡ ʨʘʩ-

ʩʢʘʟʳʚʘʶʪ ʧʨʦ ʠʩʪʦʨʠʶ ʩʚʦʝʡ ʩʝʤʴʠ, ʩʘʤ ʧʨʝʜʩʪʘʚʣʷʣ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʀʩʪʦ-

ʨʠʶ ʨʦʜʘ ʇʠʚʝʥʴ. ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦʯʪʠ ʚʩʝ ʘʚʪʦʨʳ ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʙʦʪ ʥʝ ʧʦʣʴ-

ʟʫʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʥʝ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʢʘ-

ʢʦʡ-ʣʠʙʦ ʩʠʩʪʝʤʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʦʜʦʩʣʦʚʥʳʭ ʜʝʨʝʚʴʝʚ, ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ 

ʩʭʝʤ, ʧʦʢʦʣʝʥʥʳʭ ʨʦʩʧʠʩʝʡ. 

ʈʦʜʦʩʣʦʚʥʦʝ ʜʨʝʚʦ ï ʩʭʝʤʘʪʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ, ʚ 

ʚʠʜʝ ʫʩʣʦʚʥʦ-ʩʠʤʚʦʣʠʯʝʩʢʦʛʦ ʜʨʝʚʘ, ʫ ʢʦʨʥʝʡ ʢʦʪʦʨʦʛʦ ʫʢʘʟʳʚʘʝʪʩʷ ʨʦʜʦʥʘ-

ʯʘʣʴʥʠʢ, ʘ ʥʘ ʚʝʪʚʷʭ, ʝʛʦ ʧʦʪʦʤʢʠ [1].  

ʎʝʣʴ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ: ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ.   

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʚʩʝʤ, ʢʪʦ ʭʦʯʝʪ ʟʘʥʷʪʴʩʷ ʠʟʫʯʝʥʠʝʤ ʩʚʦʝʡ 

ʩʝʤʴʠ, ʚʝʜʴ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʡ ʠ ʧʦʥʷʪʥʳʡ ʜʣʷ ʜʨʫʛʠʭ ʩʧʦʩʦʙ 

ʩʦʟʜʘʥʠʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ. ɼʦʤʠʥʠʨʫʶʱʘʷ ʚ ʧʨʦʝʢʪʝ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʧʨʠ-

ʢʣʘʜʥʦʡ ʧʨʦʝʢʪ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ:  

¶ ʉʦʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 
ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ. 

¶ ʉʦʩʪʘʚʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʥʝʘʣʦ-

ʛʠʯʝʩʢʠʭ ʜʨʝʚ. 

¶ ɺʳʙʨʘʪʴ ʣʫʯʰʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʦʜʦʩʣʦʚʥʳʭ ʜʝʨʝʚʴʝʚ. 

¶ ʇʦʟʥʘʢʦʤʠʪʴ ʢʨʘʝʚʝʜʦʚ, ʣʶʜʝʡ, ʠʟʫʯʘʶʱʠʭ ʩʚʦʡ ʨʦʜ, ʩ ʧʨʦʛʨʘʤʤʥʳʤ 
ʦʙʝʩʧʝʯʝʥʠʝʤ. 
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ʆʧʨʝʜʝʣʝʥ ʦʙʲʝʢʪ ʧʨʦʝʢʪʘ: ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʝʜʤʝʪ ʧʨʦʝʢʪʘ: ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʨʝʚ. 

ʄʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ: ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʠʩʢ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʩʨʘʚʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʤ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ: 2022-2023 ʫʯʝʙʥʳʡ ʛʦʜ. 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʝʢʪʘ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 2 ʜʝʩʷʪʢʦʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʝ-

ʩʫʨʩʦʚ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʨʦʜʦʩʣʦʚʥʳʭ. ʉʨʝʜʠ ʥʠʭ ʝʩʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-

ʥʠʝ, ʩʘʡʪʳ, ʧʨʠʣʦʞʝʥʠʷ. ʉʧʠʩʦʢ ʜʘʥʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʨʦʜʦʣʞʘʝʪ 

ʧʦʧʦʣʥʷʪʴʩʷ. 

ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ: 

¶ ɹʫʜʝʪ ʩʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʧʨʦʛʨʘʤʤ ʧʦ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʦʜʦʩʣʦʚʥʳʭ ʜʨʝʚ. 

¶ ɹʫʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʣʫʯʰʘʷ (ʠʣʠ ʣʫʯʰʠʝ) ʧʨʦʛʨʘʤʤʘ (ʧʨʦʛʨʘʤʤʳ) ʜʣʷ ʚʠ-
ʟʫʘʣʠʟʘʮʠʠ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʨʝʚ. 

¶ ʇʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

1. ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʩʫʨʩʦʚ 

ʉ 2019 ʛʦʜʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʳ ʨʦʜʘ ʇʠʚʝʥʴ ʤʥʦʡ ʚʳʙʨʘʥʦ 

ʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ GenoPro. ɺ ʪʦ 

ʚʨʝʤʷ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʣʫʯʘʡʥʦ, ʠ ʚ ʝʸ ʬʫʥʢʮʠʠ ʜʦ ʨʘʙʦʪʳ ʥʘʜ 

ʧʨʦʝʢʪʦʤ ʷ ʥʝ ʚʥʠʢʘʣ. ɺ 2022 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʥʘʜ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʷ 

ʩʦʩʪʘʚʠʣ ʧʝʨʝʯʝʥʴ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʨʦʜʦʩʣʦʚʥʦʛʦ ʜʨʝʚʘ: 

1. ɻʝʥʝʘʣʦʛʠʯʝʩʢʦʝ ʜʨʝʚʦ ʩʝʤʴʠ (FamilyTree) 1.1.7 

https://allsoft.ru/software/hobbies/family/genealogicheskoe-drevo-

familytree/ 

2. ɼʨʝʚʦ ɾʠʟʥʠ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://genery.com 

3. ɼʝʨʝʚʦ ʇʦʢʦʣʝʥʠʡ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://generatree.com/ru/index.html 

4. ʈʦʜʩʪʚʝʥʥʠʢʠ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.genealogysoft.com/ru/help.chm 

5. ʉʝʤʝʡʥʘʷ ʃʝʪʦʧʠʩʴ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://the-family-chronicle.com 

6. ʊʚʦʸ ʈʦʜʦʩʣʦʚʥʦʝ ɼʨʝʚʦ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://tvoiprogrammy.ru/tvoyo-rodoslovnoe-derevo#download-section 

7. Ages! V2.0. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.daubnet.com/en/ages 

8. Ancestris. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.ancestris.org/index.html 

9. FamilyHistorian. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:https://www.family-historian.co.uk/ 

10. FamileTreeBuilder. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.familytreebuilder.com/family-tree-builder?lang=RU 

11. GenealogyJ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://sourceforge.net/projects/genj/ 

12. Geni. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.geni.com/family-tree/html/start 

13. GenoPro. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://genopro.com/ru/ 

14. Gramps. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://gramps-project.org/blog/ 

15. Legacy Family Tree. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://legacyfamilytree.com 

16. MacFamilyTree: https://apps.apple.com/us/app/macfamilytree-

10/id1567970985?mt=12 

https://allsoft.ru/software/hobbies/family/genealogicheskoe-drevo-familytree/
https://allsoft.ru/software/hobbies/family/genealogicheskoe-drevo-familytree/
https://genery.com/
https://generatree.com/ru/index.html
http://www.genealogysoft.com/ru/help.chm
https://the-family-chronicle.com/
https://tvoiprogrammy.ru/tvoyo-rodoslovnoe-derevo#download-section
http://www.daubnet.com/en/ages
https://www.ancestris.org/index.html
https://www.family-historian.co.uk/
https://www.familytreebuilder.com/family-tree-builder?lang=RU
https://sourceforge.net/projects/genj/
https://www.geni.com/family-tree/html/start
https://genopro.com/ru/
https://gramps-project.org/blog/
https://legacyfamilytree.com/
https://apps.apple.com/us/app/macfamilytree-10/id1567970985?mt=12
https://apps.apple.com/us/app/macfamilytree-10/id1567970985?mt=12
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17. Master Genealogist. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ru.freedownloadmanager.org/Windows-PC/The-Master-

Genealogist.html 

18. MyFamily (ʄʦʷʉʝʤʴʷ) 2.11.114  ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://allsoft.ru/software/independent-vendors/1097936/myfamily-moya-

semya/ 

19. MyHeritage. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.myheritage.com/family-

tree?lang=RU 

20. Personal Ancestral File (PAF). ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://tvoiprogrammy.ru/personal-ancestral-file#download-section 

21. Roots Magic Essentials. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.rootsmagic.com/essentials/ 

22. SimTree. ʉʝʤʝʡʥʘʷ ʣʝʪʦʧʠʩʴ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://simtree.ru/semeynaya-letopis 

ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ. 

2. ʉʧʦʩʦʙʳ ʠʟʦʙʨʘʞʝʥʠʷ ʨʦʜʘ 

ʅʘʯʥʸʤ ʩ ʚʦʧʨʦʩʘ ʦ ʪʦʤ, ʯʪʦ ʪʘʢʦʝ çʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠʥʬʦʨʤʘ-

ʮʠʠè ʦ ʢʦʪʦʨʳʭ ʧʠʰʫʪ ʘʚʪʦʨʳ ʤʥʦʛʠʭ ʧʨʦʛʨʘʤʤ. ɺʩʝ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʦʩ-

ʥʦʚʫ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ: ʥʠʩʭʦʜʷʱʠʝ ʜʨʝʚʦ, ʚʦʩʭʦʜʷʱʝʝ ʜʨʝʚʦ, ʢʨʫ-

ʛʦʚʦʝ ʜʨʝʚʦ, ʢʘʪʘʣʦʛ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ.  

ʂʘʪʘʣʦʛ ʠʣʠ ʩʧʠʩʦʢ ʧʝʨʩʦʥ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʚ ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʝ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʦʜʘ ʚ ʨʘʟʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ ʚʳʛʣʷʜʝʪʴ ʧʦ-ʨʘʟʥʦʤʫ. ʆʙʳʯʥʦ ï ʵʪʦ ʢʘʨʪʘ 

ʩʦʙʳʪʠʡ. ʂ ʩʦʙʳʪʠʷʤ ʦʪʥʦʩʷʪʩʷ ʨʦʞʜʝʥʠʝ, ʫʯʝʙʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺʦ ʤʥʦʛʠʭ ʧʨʦʛʨʘʤʤʘʭ ʚʦʩʭʦʜʷʱʝʝ ʠ ʥʠʩʭʦʜʷʱʝʝ ʜʨʝʚʦ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ 

ʦʜʥʦ, ʢ ʧʨʠʤʝʨʫ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʨʦʛʨʘʤʤʘʭ ɼʨʝʚʦ ʧʦʢʦʣʝʥʠʡ ʠ ʉʝʤʝʡʥʘʷ 

ʣʝʪʦʧʠʩʴ, ʥʦ ʝʩʪʴ ʪʘʢ ʞʝ ʪʝ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʵʪʠʭ ʜʝʨʝʚʴʝʚ, ʢ 

ʧʨʠʤʝʨʫ Grampsʠʤʝʝʪ ʪʦʣʴʢʦ ʚʦʩʭʦʜʷʱʝʝ. 

ɺʩʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʶʪ ʦʩʥʦʚʳ, ʠʟʤʝʥʷʷ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ. ʂ 

ʧʨʠʤʝʨʫ, ʦʥ ʤʦʞʝʪ ʧʦʢʘʟʳʚʘʪʴ ʚʩʝʭ ʣʶʜʝʡ ʠʣʠ ʩʝʤʝʡ. ɺʦʟʴʤʸʤ ʜʣʷ ʧʨʠʤʝʨʘ 

ʧʨʦʛʨʘʤʤʫ Gramps. ɺ ʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦ ʥʠʩʭʦʜʷʱʝʝ ʜʨʝʚʦ ʠ ʦʜʥʘ 

ʢʘʨʪʘ, ʚʩʸ ʦʩʪʘʣʴʥʦʝ ï ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʢʘʪʘʣʦʛʠ ʠ ʢʨʫʛʦʚʳʝ ʜʝʨʝʚʴʷ. 

ʊʘʢ ʞʝ ʤʦʸ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʣʘ ʬʫʥʢʮʠʷ çʤʘʩʪʝʨ ʩʝʤʴʠè ʧʨʦʛʨʘʤʤʳ 

GenoPro. ʇʦ ʩʫʪʠ, ʵʪʘ ʬʫʥʢʮʠʷ ʥʫʞʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʢ ʫʞʝ ʩʫʱʝ-

ʩʪʚʫʶʱʝʤʫ ʯʝʣʦʚʝʢʫ ʩʝʤʴʶ, ʩ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʬʦʨ-

ʤʘʮʠʠ (ʠʤʝʥʘ, ʜʘʪʳ ʨʦʞʜʝʥʠʷ, ʩʤʝʨʪʠ). ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʬʫʥʢʮʠʠ ʤʦʞʥʦ 

ʙʳʩʪʨʦ ʜʦʙʘʚʠʪʴ ʧʘʨʪʥʸʨʘ ʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʪʝʡ. 

3. ʌʦʨʤʘʪ GEDCOM 

ʌʦʨʤʘʪ GEDCOM ï ɻ ʪʦ ʩʪʘʥʜʘʨʪʥʳʡ ʬʦʨʤʘʪ ʜʣʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʝʨʝ-

ʚʴʝʚ. ʇʦʯʪʠ ʚʩʝ ʧʨʦʛʨʘʤʤʳ (ʚʩʝ, ʢʨʦʤʝ SimTree) ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʘʢ ʤʠʥʠʤʫʤ 

ʠʤʧʦʨʪ ʚ ʵʪʦʤ ʬʦʨʤʘʪʝ. ʗ ʨʝʰʠʣ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʧʝʨʝʚʦʜʦʤ ʦʜʥʦʛʦ 

ʜʝʨʝʚʘ (ʬʘʡʣʘ) ʯʝʨʝʟ ʨʘʟʥʳʝ ʧʨʦʛʨʘʤʤʳ. ʀʟʥʘʯʘʣʴʥʦ ʜʝʨʝʚʦ ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ 

ʚ ʧʨʦʛʨʘʤʤʝ çʉʝʤʝʡʥʘʷ ʃʝʪʦʧʠʩʴè, ʧʦʩʣʝ ʯʝʛʦ ʷ ʦʪʢʨʳʚʘʣ ʵʪʦ ʜʝʨʝʚʦ ʚ ʨʘʟʥʳʭ 

https://ru.freedownloadmanager.org/Windows-PC/The-Master-Genealogist.html
https://ru.freedownloadmanager.org/Windows-PC/The-Master-Genealogist.html
https://allsoft.ru/software/independent-vendors/1097936/myfamily-moya-semya/
https://allsoft.ru/software/independent-vendors/1097936/myfamily-moya-semya/
https://www.myheritage.com/family-tree?lang=RU
https://www.myheritage.com/family-tree?lang=RU
https://tvoiprogrammy.ru/personal-ancestral-file#download-section
https://www.rootsmagic.com/essentials/
https://simtree.ru/semeynaya-letopis
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ʧʨʦʛʨʘʤʤʘʭ. ʉʘʤʳʤʠ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʨʦʛʨʘʤʤʘ çGenoProè ʠ ʧʨʦ-

ʛʨʘʤʤʘ ʥʘ ʘʥʜʨʦʠʜʝ çFamilyGemè.  

ɺʦ ʤʥʦʛʠʭ ʧʨʦʛʨʘʤʤʘʭ ʩʘʤʳʤ ʧʨʦʙʣʝʤʥʳʤ ʦʢʘʟʘʣʦʩʴ ʩʦʟʜʘʥʠʝ ʚʥʝʙʨʘʯ-

ʥʦʛʦ ʨʝʙʸʥʢʘ. ʆʜʥʘʢʦ ʚ ʧʨʦʛʨʘʤʤʝ çGenoProè ʥʝ ʚʦʟʥʠʢʣʦ ʢʘʢʠʭ-ʣʠʙʦ ʪʨʫʜʥʦ-

ʩʪʝʡ, ʪʘʢ ʢʘʢ ʪʘʤ ʧʦʥʷʪʠʷ çʤʫʞè, çʞʝʥʘè ʠ ʪ. ʜ. ʥʝ ʦʪʨʘʞʝʥʳ ʚ ʜʨʝʚʝ. ʄʦʞʥʦ 

ʧʨʦʩʪʦ ʩʦʟʜʘʚʘʪʴ ʘʥʢʝʪʳ ʥʦʚʳʭ ʣʶʜʝʡ. 

ʇʨʠ ʧʝʨʝʥʦʩʝ ʬʘʡʣʘ ʚ ʬʦʨʤʘʪʝ GEDCOM, ʩʦʟʜʘʥʥʦʛʦ ʚ ʜʨʫʛʦʡ ʧʨʦ-

ʛʨʘʤʤʝ, ʚ ʧʨʦʛʨʘʤʤʝ çFamilyGemè ʧʨʦʠʟʦʰʣʘ ʧʦʣʥʘʷ ʧʦʪʝʨʷ ʚʝʪʚʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʜʘʪʳ ʩʤʝʩʪʠʣʠʩʴ ʥʘ ʦʜʠʥ ʤʝʩʷʮ - ʜʝʢʘʙʨʴ ʛʦʜʘ, ʧʨʝʜʰʝ-

ʩʪʚʦʚʘʚʰʝʛʦ ʫʢʘʟʘʥʥʦʤʫ.  

ʊʘʢʞʝ ʷ ʦʪʢʨʳʣ ʵʪʦʪ ʬʘʡʣ ʚ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤʝ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʙʳʣ ʩʜʝʣʘʥ 

(ʉʝʤʝʡʥʘʷ ʣʝʪʦʧʠʩʴ). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦ ʩʦʟʜʘʥʥʦʡ ʤʥʦʡ ʣʝʛʝʥʜʝ ʜʣʷ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʫ ʯʝʣʦʚʝʢʘ ʦʪʦʙʨʘʟʠʣʦʩʴ ʜʚʘ ʙʨʘʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʚʩʝ 

ʜʝʪʠ ʩʪʘʣʠ ʦʪʥʝʩʝʥʳ ʢ ʥʦʚʦʤʫ ʙʨʘʢʫ. ʃʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʦʢʘʟʘʣʦʩʴ 

ʫʢʘʟʘʥʠʝ ʦʯʝʨʸʜʥʦʩʪʠ ʙʨʘʢʦʚ (ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʩʫʧʨʫʛʠ). 

ʊʘʢ ʞʝ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʚ ʬʘʡʣʝ ʬʦʨʤʘʪʘ GEDCOM ʝʩʪʴ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ, ʢ ʧʨʠʤʝʨʫ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ ʠʣʠ ʩʤʝʨʪʠ, 

ʪʦ ʧʦʩʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʵʪʠ ʜʘʥʥʳʝ ʙʫʜʫʪ ʫʪʝʨʷʥʳ ʚʦ ʚʩʝʭ 

ʧʨʦʛʨʘʤʤʘʭ. ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʩ ʪʝʤʠ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʘ ʤʦʞʝʪ ʫʧʨʘʚ-

ʣʷʪʴ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʦʩʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ, ʦʪ-

ʩʝʠʚʘʶʪʩʷ. ʊʘʢ ʞʝ, ʬʦʪʦʛʨʘʬʠʠ ʥʝ ʭʨʘʥʷʪʩʷ ʚ ʵʪʦʤ ʬʦʨʤʘʪʝ. 

ʂʨʦʤʝ ʬʦʨʤʘʪʘ GEDCOM ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʚ ʬʦʨʤʘʪʘʭ SVG, XML, PDF, 

AbiWord, kword, OpenOffice, Writer, HTML, RTF, Latex, txt, Draw, BPM, PNG, 

JPG, XPS, PJC, SQLite, rmgc, rmtree, ANSI. ʌʦʨʤʘʪʳ SVG, XML, HTML ʠ PDF 

ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʜʚʫʭ ʨʘʟʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. 

4. ʂʨʘʪʢʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʛʨʘʤʤ 

ʉʘʤʘʷ ʩʪʘʨʘʷ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ï ʧʨʦʛʨʘʤʤʘ çPersonal Ancestral Fileè. ʆʥʘ 

ʥʘʧʠʩʘʥʘ ʚ 1983 ʛ. ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ çFamily 

Searchè. ʉʘʤʦʡ ʤʦʣʦʜʦʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çMyHeritageè. ʆʥʘ ʩʦʟʜʘʚʘʣʘʩʴ ʩ 2003 

ʛ. 

ʉʘʤʦʡ ʧʨʦʩʪʦʡ ʠ ʙʝʩʧʣʘʪʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʷʚʣʷʝʪʩʷ çSimTreeè. ʇʨʦ ʥʝʸ 

ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ.  

ʇʦʯʪʠ ʚʩʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʧʨʦʝʢʪʳ, ʩʜʝʣʘʥʥʳʝ ʚ 

ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʝ, ʪ.ʢ. ʦʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʬʦʨʤʘʪ GEDCOM. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʘʶʪ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʜʘʥʥʳʤʠ: ʌʀʆ, 

ʜʘʪʘ ʠ ʤʝʩʪʦ ʨʦʞʜʝʥʠʷ, ʜʘʪʘ ʠ ʤʝʩʪʦ ʩʤʝʨʪʠ, ʪʘʢ ʞʝ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦ-

ʬʝʩʩʠʷ ʠʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɽʩʪʴ ʠ ʫʥʠʢʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ, ʬʫʥʢʮʠʷ 

çʥʘʡʜʠ ʤʦʛʠʣʫè ʧʨʦʛʨʘʤʤʳ Legacy Family Tree ʷʚʣʷʝʪʩʷ ʧʣʘʪʥʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʫʥʠʢʘʣʴʥʦʡ. ʕʪʘ ʬʫʥʢʮʠʷ ʨʘʙʦʪʘʝʪ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʅʘ ʤʦʡ 

ʚʟʛʣʷʜ, ʦʥʘ ʙʝʩʧʦʣʝʟʥʘ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ. ʊʦʣʴʢʦ çɼʨʝʚʦ ʧʦʢʦʣʝʥʠʡè ʠ 

çLegacy Family Treeè ʩʦʭʨʘʥʷʶʪ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ çʥʘʡʜʠ ʤʦʛʠʣʫè. 

FamilyHistorian ʙʳʣʘ ʧʨʠʟʥʘʥ ʣʫʯʰʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 2022 

ʛʦʜʘ ʩʘʡʪʦʤ TopTenReviews (ʩʘʡʪ ʦ ʨʘʟʣʠʯʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ). 

ɺʩʝ ʧʨʦʛʨʘʤʤʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʥʝ ʪʨʝʙʫʶʪ ʩʝʪʠ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʛʨʘʤʤ ʨʫʩʠʬʠʮʠʨʦʚʘʥʦ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʷ ʨʝʢʦʤʝʥʜʫʶ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ. 

ʅʘʯʥʸʤ ʩ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʧʨʦʛʨʘʤʤʳ çSimTreeè. ɽʸ ʛʣʘʚʥʳʤ ʧʣʶʩʦʤ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʨʘʙʦʪʳ ʩ ʥʝʡ. ʆʥʘ ʘʙʩʦʣʶʪʥʦ ʙʝʩʧʣʘʪʥʘ, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʫʝʪ 

ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ, ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʥʝ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪ ʢʘʢʠʝ-ʣʠʙʦ ʬʦʨʤʘʪʳ ʠ ʭʨʘʥʠʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʧʘʧʢʘʭ. ʇʨʠ ʵʪʦʤ ʠʟ 

çSimTreeè ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʨʫʛʫʶ ʧʨʦʛʨʘʤʤʫ.  

ɼʘʣʴʰʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʫ çʉʝʤʝʡʥʘʷ ʃʝʪʦʧʠʩʴè. ɺ ʥʝʡ ʦʯʝʥʴ 

ʫʜʦʙʥʦ ʨʘʙʦʪʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳ ʩʘʤʠ ʥʘʩʪʨʘʠʚʘʝʪʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʦʙʨʘʞʘʶʱʠʭʩʷ ʥʘ ʜʨʝʚʝ, ʘ ʪʘʢʞʝ ʚʳ ʤʦʞʝʪʝ ʜʝʣʘʪʴ ʢʘʢ 

ʚʦʩʭʦʜʷʱʝʝ, ʪʘʢ ʠ ʥʠʩʭʦʜʷʱʝʝ ʜʨʝʚʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦ ʣʠʯʥʦʩʪʠ ʠʟ ʩʧʠʩʢʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʟʜʝʩʴ ʝʩʪʴ ʚʢʣʘʜʢʘ çɹʠʦʛʨʘʬʠʷè ʜʣʷ ʢʘʞʜʦʡ ʧʝʨʩʦʥʳ. ɺ ʵʪʫ ʚʢʣʘʜʢʫ 

ʤʦʞʥʦ ʚʧʠʩʳʚʘʪʴ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʫʶ ʧʨʦʛʨʘʤʤʫ çGenoProè. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫ-

ʛʠʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʵʪʦʡ ʛʣʘʚʝ ʧʨʦʛʨʘʤʤ, ʵʪʘ ʥʝ ʠʤʝʝʪ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʜʨʝʚʘ ʥʘ ʦʩʥʦʚʝ ʩʧʠʩʢʘ ʧʝʨʩʦʥ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʚʳ ʜʦʣʞʥʳ ʩʘʤʠ 

ʝʛʦ ʨʠʩʦʚʘʪʴ. ɼʨʫʛʘʷ ʠʥʪʝʨʝʩʥʘʷ ʯʝʨʪʘ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ï ʵʪʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ. ʏʘʩʪʴ ʠʟ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʩʣʦʚʥʦ ʧʦʢʘʟʘʥʘ ʥʘ ʜʨʝʚʝ. ʂ 

ʧʨʠʤʝʨʫ, ʧʦʜʦʟʨʝʥʠʝ ʥʘ ʘʣʢʦʛʦʣʠʟʤ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʘʢʨʘʰʝʥʥʦʡ ʚ ʩʝʨʳʡ ʥʠʞ-

ʥʝʡ ʧʦʣʦʚʠʥʳ ʟʥʘʯʢʘ ʧʝʨʩʦʥʳ. ɽʩʪʴ ʠ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʪʦʙʨʘʞʘʝʤʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʜʝʨʝʚʝ ʜʘʥʥʳʭ: ʥʘʯʠʥʘʷ ʦʪ ʚʨʘʯʘ, ʧʨʠʥʠʤʘʚʰʝʛʦ ʨʦʜʳ, ʟʘ-

ʢʘʥʯʠʚʘʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʧʦʭʦʨʦʥʳ. ʊʫʪ ʧʦʷʚʣʷʝʪʩʷ ʦʜʥʘ ʧʨʦ-

ʙʣʝʤʘ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʝʨʴʸʟʥʦ ʟʘʥʷʪ ʨʦʜʦʩʣʦʚʥʦʡ, ʪʦ ʫ ʥʝʛʦ, ʚʝ-

ʨʦʷʪʥʦ, ʦʢʘʞʝʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʨʦʜʦʩʣʦʚʥʦʛʦ ʜʨʝʚʘ ʙʦʣʴʰʝ 40 ʯʝʣʦʚʝʢ, ʘ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʧʦʣʫʯʠʪʩʷ ʙʝʩʧʣʘʪʥʦ ʩʦʭʨʘʥʠʪʴ ʵʪʠ ʜʘʥʥʳʝ ʧʨʦʛʨʘʤʤʝ. ɽʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ çGenoProè ʪʦʣʴʢʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʤʦʛʦ ʜʨʝʚʘ, ʪʦ ʝʛʦ ʤʦʞʥʦ ʧʨʦ-

ʩʪʦ ʥʘʨʠʩʦʚʘʪʴ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ, ʩʬʦʪʦʛʨʘʬʠʨʦʚʘʪʴ ʝʛʦ ʠ ʟʘʙʳʪʴ. ʆʜʥʘʢʦ, 

ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʚʩʶ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʪʦ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʚʩʝʭ 

ʧʝʨʩʦʥ ʚ ʨʘʟʥʳʭ ʧʨʦʝʢʪʘʭ, ʪʘʢ ʢʘʢ ʠʤʧʦʨʪ ʠʟ ʛʝʜʢʦʤʘ ʚ çGenoProè ʜʦʙʘʚʣʷʝʪ 

ʧʝʨʩʦʥ ʚ ʚʘʰ ʜʝʡʩʪʚʫʶʱʠʡ ʧʨʦʝʢʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʛʨʘʤʤʫ çɼʨʝʚʦ ʧʦʢʦʣʝʥʠʡè. ʆʥʘ ʩʦʜʝʨʞʠʪ ʧʨʠʤʝʨʥʦ 

ʩʪʦʣʴʢʦ ʞʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʩʦʥʝ, ʢʘʢ ʠ çʉʝʤʝʡʥʘʷ ʃʝʪʦʧʠʩʴè, ʥʦ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʥʝʸ ʥʝ ʠʤʝʝʪ çɹʠʦʛʨʘʬʠʠè, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʠʩʘʪʴ ʚʩʸ ʯʪʦ ʫʛʦʜʥʦ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʧʨʦʛʨʘʤʤʝ çɼʨʝʚʦ ʧʦʢʦʣʝʥʠʡè ʤʦʞʝʪ ʜʝʣʘʪʴ ʢʨʫʛʦʚʦʝ ʜʝ-

ʨʝʚʦ ʠʣʠ ʜʘʞʝ ʜʝʨʝʚʦ ï ʙʘʙʦʯʢʫ. ʊʘʢ ʞʝ, ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʘ. 

ɺʳʚʦʜʳ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʦʝʢʪʘ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ.  

ʉʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʠʟ 22 ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʦʜʦʩʣʦʚʥʳʭ ʜʝʨʝ-

ʚʴʝʚ.  

ʈʘʩʩʤʦʪʨʝʥʳ ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʩʧʦʩʦʙʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʥʝʘʣʦʛʠʯʝ-

ʩʢʦʛʦ ʜʨʝʚʘ. ʉʦʩʪʘʚʣʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʨʝʚ. 
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ɺ ʢʘʯʝʩʪʚʝ ʣʫʯʰʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʛʝʥʝʘʣʦʛʠʯʝʩʢʠʭ ʜʝʨʝ-

ʚʴʝʚ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʧʨʦʩʪʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ çSimTreeè, ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

çGenoProè, ʙʝʩʧʣʘʪʥʳʝ çʉʝʤʝʡʥʘʷ ʃʝʪʦʧʠʩʴè, çɼʨʝʚʦ ʧʦʢʦʣʝʥʠʡè. 

ʉʦʩʪʘʚʣʝʥʘ ʩʝʨʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʩʪʦʚ ʜʣʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʩ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʜʣʷ ʢʨʘʝʚʝʜʦʚ ʠ ʣʶʜʝʡ, ʠʟʫʯʘʶʱʠʭ 

ʩʚʦʡ ʨʦʜ. ʇʦʩʪʳ ʙʫʜʫʪ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʦ ʛʨʘʬʠʢʫ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʠʩʪʦʨʠʠ: ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ɺʦʣʛʦʛʨʘʜ, 2007. 120 ʩ. 

 

ʉʆɿɼɸʅʀɽ ʀɻʈʆɺʆʁ ʂʆʅʉʆʃʀ ʅɸ RASPBERRY PI 

ɹʫʜʘʝʚ ʅʠʢʠʪʘ, ʄʘʪʚʝʝʚʘ ɸʥʛʝʣʠʥʘ, ʉʚʷʪʥʳʡ ʀʚʘʥ, ʇʦʥʦʤʘʨʝʥʢʦ 

ʅʠʢʠʪʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ, 10 ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʳʮʢʦ ɽʚʛʝʥʠʡ ɸʣʝʢʩʝʝʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʅʘʫʢ 

 

ʀʛʨʦʚʘʷ ʢʦʥʩʦʣʴ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʜʣʷ ʢʦ-

ʪʦʨʦʛʦ ʟʘʧʫʩʢ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʚʠʜʝʦʠʛʨ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ. ʀʛʨʦ-

ʚʳʝ ʢʦʥʩʦʣʠ ʚʩʝʛʜʘ ʧʦʣʴʟʦʚʘʣʠʩʴ ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ (ʪʘʙʣ. 1), ʘ ʩʘʤʠ ʠʛʨʳ ʟʘ-

ʥʠʤʘʶʪ ʦʜʥʦ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʤʝʩʪ ʚ ʩʧʠʩʢʝ ʨʘʟʚʣʝʯʝʥʠʡ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʣʦʜʝʞʠ [1].  

 

ʊʘʙʣʠʮʘ 1 - ʆʙʱʠʡ ʦʙʲʝʤ ʧʨʦʜʘʞ ʠʛʨʦʚʳʭ ʢʦʥʩʦʣʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ (ʚ ʤʣʥ. 

ʰʪʫʢ) [2] 

ʆʙʟʦʨ ʠʛʨʦʚʦʛʦ ʨʳʥʢʘ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʥʘ ʢʦʥʝʮ ʥʦʷʙʨʷ 2022 ʛʦʜʘ ʦʙʱʠʡ 

ʦʙʲʸʤ ʠʛʨʦʚʦʛʦ ʨʳʥʢʘ ʩʦʩʪʘʚʠʣ 184,4 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʠʟ ʢʦʪʦʨʳʭ 50% 

ʧʨʠʰʣʦʩʴ ʥʘ ʤʦʙʠʣʴʥʳʝ ʠʛʨʳ, 28% - ʥʘ ʢʦʥʩʦʣʴʥʳʝ, 21% - ʥʘ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʠ 1% - ʥʘ ʙʨʘʫʟʝʨʥʳʝ ʇʂ-ʠʛʨʳ [3]. ɺʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞʠ ʮʠʬʨʦʚʳʭ ʠʛʨ ʩʦʩʪʘ-

ʚʠʣʘ 173,8 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ, ʘ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ - 10,7 ʤʠʣʣʠʘʨʜʘ 

ʜʦʣʣʘʨʦʚ. [4]  
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ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʧʦʧʫʣʷʨʥʳʭ ʠ ʥʝʜʘʚʥʦ ʚʳʰʝʜʰʠʭ ʤʦʜʝ-

ʣʝʡ ʠʛʨʦʚʳʭ ʢʦʥʩʦʣʝʡ: 

Nintendo Switch ï ʧʦʨʪʘʪʠʚʥʘʷ ʠʛʨʦʚʘʷ ʢʦʥʩʦʣʴ, ʟʘʥʠʤʘʶʱʘʷ 4 ʤʝʩʪʦ 

ʩʨʝʜʠ ʩʘʤʳʭ ʧʨʦʜʘʚʘʝʤʳʭ ʢʦʥʩʦʣʝʡ ʚ ʤʠʨʝ ʟʘ ʚʩʝ ʚʨʝʤʷ (ʪʘʙʣ. 1). ʆʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʢʦʥʩʦʣʠ ʷʚʣʷʶʪʩʷ ʢʦʥʪʨʦʣʣʝʨʳ Joy-Con, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʦʪʩʦʝʜʠʥʝʥʳ ʦʪ ʧʨʠʩʪʘʚʢʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʠʛʨʳ. ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ 

ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʥʩʦʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠʟ-ʟʘ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ ʢʦʥʩʦʣʠ. [5] 

Steam Deck ï ʪʦʣʴʢʦ ʥʘʙʠʨʘʶʱʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʦʨʪʘʪʠʚʥʘʷ ʠʛʨʦʚʘʷ ʩʠ-

ʩʪʝʤʘ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨ, ʩʧʦʩʦʙʥʳʡ ʟʘʧʫʩʢʘʪʴ ʠʛʨʳ ʠʟ 

ʙʠʙʣʠʦʪʝʢʠ Steam, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴ-

ʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʷʚʣʷʶʪʩʷ ʜʦʚʦʣʴʥʦ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘʤ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʥʩʦʣʴ ʜʦʚʦʣʴʥʦ ʩʝʨʴʝʟʥʳʤ ʢʦʥʢʫʨʝʥ-

ʪʦʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʘʥʘʣʦʛʦʚ. [6] 

ɸʢʪʫʘʣʴʥʦʩʪʴ.  ʀʩʭʦʜʷ ʠʟ ʦʙʲʝʤʦʚ ʧʨʦʜʘʞ ʠʛʨʦʚʳʭ ʢʦʥʩʦʣʝʡ ʠ ʚʠʜʝʦ-

ʠʛʨ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʘʷ ʩʬʝʨʘ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʙʳʣʴʥʦʡ 

ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ. ʆʜʥʘʢʦ ʨʦʩʩʠʡʩʢʠʭ ʘʥʘʣʦʛʦʚ ʥʘ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʨʳʥʢʝ ʧʦʢʘ 

ʥʝʪ, ʧʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʥʩʦʣʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʪʝʤʳ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʝʢʪʘ ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘʰʘ ʢʦʥʩʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤʠ ʜʣʷ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ ʠ ʦʪʜʳʭʘ ʦʪ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʙʦʪ ʚ 

ʦʙʩʪʘʥʦʚʢʝ ʚʠʜʝʦʠʛʨʳ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ: ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʠʛʨʦʚʦʡ ʢʦʥʩʦʣʠ ʥʘ Raspberry Pi 

ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʛʨʳ ʜʣʷ ʢʦʥʩʦʣʠ. 

ɿʘʜʘʯʠ: 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʢʦʥʩʦʣʠ. 

¶ ʉʦʟʜʘʪʴ ʢʦʥʮʝʧʪ ʠʛʨʳ. 

¶ ɺʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʨʘʟ-
ʨʘʙʦʪʢʠ. 

¶ ʈʝʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ ʠʛʨʳ. 

¶ ʉʦʙʨʘʪʴ ʠʛʨʦʚʫʶ ʢʦʥʩʦʣʴ. 

¶ ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʛʨʫ. 

¶ ʇʨʦʚʝʩʪʠ ʦʧʨʦʩ ʩʨʝʜʠ ʧʝʨʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

¶ ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ. 

ʅʘʰʘ ʠʛʨʦʚʘʷ ʢʦʥʩʦʣʴ ʧʦʜʭʦʜʠʪ ʜʣʷ ʣʶʙʠʪʝʣʝʡ ʚʠʜʝʦʠʛʨ ʩʨʝʜʥʝ-ʰʢʦʣʴ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʪʘʨʰʝ. 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

ʄʦʜʝʣʴ ʢʦʥʩʦʣʠ 

 ʉʙʦʨʢʦʡ ʤʦʜʝʣʠ ʢʦʥʩʦʣʠ ʟʘʥʠʤʘʣʠʩʴ ɸʥʛʝʣʠʥʘ ʄʘʪʚʝʝʚʘ ʠ ʇʦʥʦʤʘ-

ʨʝʥʢʦ ʅʠʢʠʪʘ. 

ʅʘʰ ʧʨʦʝʢʪ ʨʝʘʣʠʟʦʚʘʥ ʥʘ Raspberry Pi ð ʵʪʦ ʧʦʧʫʣʷʨʥʳʡ ʩʨʝʜʠ ʥʘʯʠ-

ʥʘʶʱʠʭ ʨʘʜʠʦʣʶʙʠʪʝʣʝʡ ʥʝʜʦʨʦʛʦʡ ʤʠʥʠ-ʢʦʤʧʴʶʪʝʨ [7], ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ 

ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʢ ʦʩʥʦʚʥʦʡ 
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ʧʣʘʪʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʦʡ ʥʘʤʠ ʤʦʜʝʣʠ Raspberry Pi 4 

model B ʧʦʟʚʦʣʷʶʪ ʟʘʧʫʩʢʘʪʴ ʧʨʦʛʨʘʤʤʳ, ʪʨʝʙʫʶʱʠʝ ʥʝʤʘʣʦʛʦ ʨʝʩʫʨʩʘ ʢʦʤ-

ʧʴʶʪʝʨʘ. [8] 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

¶ 7-ʜʶʡʤʦʚʳʡ IPS-ʜʠʩʧʣʝʡ ʩ ʩʝʥʩʦʨʥʳʤ ʵʢʨʘʥʦʤ. 

¶ ʇʣʘʩʪʠʢʦʚʳʡ ʢʦʨʧʫʩ. 

¶ ʀʛʨʦʚʦʡ ʛʝʡʤʧʘʜ. 

¶ ɺʥʝʰʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨ ʥʘ 10 ʪʳʩ. ʤɸʯ. 

¶ Raspberry Pi 4 model B. 

ʉʦʩʪʘʚʣʝʥʠʝ ʢʦʥʮʝʧʪʘ ʠʛʨʳ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʢʦʥʮʝʧʪ-ʜʦʢʫʤʝʥʪ, ʚʤʝʱʘʶʱʠʡ ʚ 

ʩʝʙʷ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʠʛʨʳ, ʝʝ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ, ʩʪʠʣʠʩʪʠʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʣʝʜʫʶʱʠʡ ʢʦʥʮʝʧʪ: ʠʛʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 2D Top-Down 

Action roguelike. ɻʣʘʚʥʳʡ ʛʝʨʦʡ ï ʨʦʙʦʪ, ʧʳʪʘʶʱʠʡʩʷ ʚʳʙʨʘʪʴʩʷ ʠʟ ʣʦʚʫʰʢʠ, 

ʥʘʧʦʣʥʝʥʥʦʡ ʚʨʘʞʜʝʙʥʦ ʥʘʩʪʨʦʝʥʥʳʤʠ ʧʨʦʪʠʚʥʠʢʘʤʠ-ʨʦʙʦʪʘʤʠ. ʀʛʨʦʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ 4 ʫʨʦʚʥʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʣʫʯʘʡʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʦʤʥʘʪ, 

ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚʨʘʛʠ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʠʛʨʦʢʫ ʥʝʦʙ-

ʭʦʜʠʤʦ ʫʩʪʨʘʥʠʪʴ ʚʩʝʭ ʚʨʘʛʦʚ ʚ ʢʦʤʥʘʪʘʭ, ʠʩʧʦʣʴʟʫʷ ʠʤʝʶʱʝʝʩʷ ʦʨʫʞʠʝ, ʨʘʟ-

ʥʦʦʙʨʘʟʠʝ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʫʨʦʚʥʝʤ. ʉ ʢʘʞʜʳʤ ʫʨʦʚʥʝʤ 

ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʩʣʦʞʥʦʩʪʴ ʧʨʦʪʠʚʥʠʢʦʚ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʢʣʘʩʩʳ ʨʦ-

ʙʦʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʪʘʢʪʠʢʠ ʚʝʜʝʥʠʷ ʙʦʷ. 

ɺʳʙʦʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɺ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʠ ʫʩʢʦʨʝʥʠʷ ʩʦʟʜʘʥʠʷ ʛʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʣʶʙʦʡ ʢʦʥʩʦʣʠ, ʘ ʠʤʝʥʥʦ ʚʠʜʝʦʠʛʨʳ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʴʥʫʶ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ. ʉʦʛʣʘʩʥʦ [9], ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʣʠʜʠʨʫʶʱʠʭ 

ʠʛʨʦʚʳʭ ʜʚʠʞʢʘ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 2D ʠʛʨ: GameMaker: Studio, 

Unity. 

ɼʚʠʞʦʢ GameMaker: Studio ʠʩʧʦʣʴʟʫʝʪ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

GameMakerLanguage ʩʦʚʤʝʩʪʥʦ ʩ drag-and-drop ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʫʧʨʦʱʝʥʠʷ 

ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʷʟʳʢ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʧʠ-

ʩʘʥʠʷ ʩʣʦʞʥʦʡ ʣʦʛʠʢʠ, ʘ ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʜʚʠʞʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʜʦʩʪʘʪʦʯ-

ʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʧʦʨʪʠʨʦʚʘʥʠʷ ʠʛʨʳ ʥʘ Raspberry Pi. [10] 

Unity ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʦʙʰʠʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʫʜʦʙʥʦʛʦ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʧʨʦʝʢʪʦʤ ʠ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ. ɼʘʥʥʳʡ ʠʛʨʦ-

ʚʦʡ ʜʚʠʞʦʢ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʠ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 

ʥʝʙʦʣʴʰʠʭ ʢʦʣʣʝʢʪʠʚʦʚ [9], ʚʝʜʴ Unity ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʥʷʪʥʫʶ ʚ ʦʩʚʦʝʥʠʠ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ ʨʷʜ ʦʙʫʯʘʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʠ ʫʧʨʦʱʘʝʪ ʜʘʣʴ-

ʥʝʡʰʫʶ ʨʘʟʨʘʙʦʪʢʫ, ʘ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʧʨʝʧʷʪʩʪʚʠʡ ʧʝ-

ʨʝʥʝʩʪʠ ʧʨʦʝʢʪ ʥʘ Raspberry Pi. ɺ ʦʩʥʦʚʝ ʨʝʘʣʠʟʘʮʠʠ ʩʢʨʠʧʪʦʚ ʜʘʥʥʳʡ ʜʚʠʞʦʢ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʞʜʫ C# ʠ JavaScript, ʧʝʨʚʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʫʞʝ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʯʣʝʥʘʤʠ ʥʘʰʝʡ ʢʦʤʘʥʜʳ. [11] 

ɺ ʠʪʦʛʝ ʤʳ ʦʩʪʘʥʦʚʠʣʠʩʴ Unity, ʪʘʢ ʢʘʢ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ 

ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ. 
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʠʩʦʚʢʠ ʛʨʘʬʠʢʠ ʤʳ ʚʳʙʨʘʣʠ ʙʝʩʧʣʘʪʥʫʶ 

ʧʨʦʛʨʘʤʤʫ Pixel Art, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʧʨʘʡʪʳ ʚ ʧʠʢʩʝʣʴʥʦʤ ʩʪʠʣʝ. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʥʘʰʝʡ 

ʢʦʤʘʥʜʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʠʜʝʦʠʛʨ. 

ʅʘʰʘ ʢʦʥʩʦʣʴ ʨʘʙʦʪʘʝʪ ʥʘ ʙʘʟʝ ʧʦʧʫʣʷʨʥʦʡ ʤʦʙʠʣʴʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ Android, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʟʘʧʫʩʢʘ ʠʛʨ 

ʥʘ Unity. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ Raspberry Pi ʧʦʟʚʦʣʷʶʪ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʧʨʦʙʣʝʤ ʨʘʙʦʪʘʪʴ ʥʘ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʛʨʳ 

 ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪ ʠʛʨʳ ʧʦʜʝʣʠʣʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʧʨʦʪʦʪʠʧ, ʧʝʨʚʘʷ 

ʨʘʙʦʯʘʷ ʚʝʨʩʠʷ. ɼʣʷ ʢʘʞʜʦʡ ʯʘʩʪʠ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʦʪʜʝʣʴʥʳʡ ʧʣʘʥ, ʚ ʢʦʪʦʨʦʤ 

ʙʳʣʠ ʧʨʦʧʠʩʘʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʜʘʯʠ ʩʦʛʣʘʩʥʦ ʨʦʣʠ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʚ 

ʧʨʦʝʢʪʝ. ɹʫʜʘʝʚ ʅʠʢʠʪʘ ʨʝʘʣʠʟʦʚʘʣ ʦʩʥʦʚʥʫʶ ʣʦʛʠʢʫ ʛʝʥʝʨʘʮʠʠ ʫʨʦʚʥʝʡ, ʩʠ-

ʩʪʝʤʦʡ ʧʨʦʨʠʩʦʚʢʠ ʤʠʥʠ-ʢʘʨʪʳ, ʉʚʷʪʥʳʡ ʀʚʘʥ ʨʘʟʨʘʙʦʪʘʣ ʦʩʥʦʚʥʫʶ ʣʦʛʠʢʫ 

ʢʦʤʥʘʪʳ ʩ ʚʨʘʛʘʤʠ, ʩʠʩʪʝʤʫ ʰʘʥʩʦʚ ʧʦʷʚʣʝʥʠʷ ʢʘʞʜʦʛʦ ʨʦʙʦʪʘ, ʠʥʚʝʥʪʘʨʴ ʠʛ-

ʨʦʢʘ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʛʣʘʚʥʦʝ ʤʝʥʶ ʠʛʨʳ. ʇʦʥʦʤʘʨʝʥʢʦ ʅʠʢʠʪʘ 

ʧʨʦʨʘʙʦʪʘʣ ʧʦʚʝʜʝʥʠʝ ʨʦʙʦʪʦʚ, ʩʠʩʪʝʤʫ ʩʪʨʝʣʴʙʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʤ ʦʨʫʞʠʝʤ, ʩʠʩʪʝʤʫ ʤʫʟʳʢʘʣʴʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʩʪʘʪʠ-

ʩʪʠʢʠ, ʩʮʝʥʘʤʠ ʵʢʨʘʥʘ ʧʨʦʠʛʨʳʰʘ ʠ ʦʢʦʥʯʘʥʠʷ ʠʛʨʳ. ɸʥʛʝʣʠʥʘ ʄʘʪʚʝʝʚʘ ï 

ʧʨʦʨʠʩʦʚʢʘ ʩʧʨʘʡʪʦʚ ʢʘʞʜʦʛʦ ʠʛʨʦʚʦʛʦ ʦʙʲʝʢʪʘ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠʛʨʳ 

ʉʨʝʜʠ ʥʘʰʠʭ ʦʜʥʦʢʣʘʩʩʥʠʢʦʚ ʠ ʟʥʘʢʦʤʳʭ ʤʳ ʚʳʙʨʘʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʦʙ-

ʨʦʚʦʣʴʮʝʚ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘʰʝʡ ʠʛʨʳ ʥʘ ʢʦʥʩʦʣʠ. ɺ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʠ ʠʩʧʨʘʚʣʝʥʳ ʥʝʜʦʯʝʪʳ ʠ ʙʘʛʠ, ʜʦʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʧʦʷʚʣʝʥʠʷ 

ʨʦʙʦʪʦʚ, ʥʘʩʪʨʦʝʥʳ ʫʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ. 

ʇʝʨʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʉʨʝʜʠ ʪʝʩʪʠʨʦʚʱʠʢʦʚ ʠ ʧʨʦʩʪʦ ʠʛʨʘʶʱʠʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʜʣʷ 

ʦʮʝʥʢʠ ʧʨʦʜʝʣʘʥʥʦʡ ʥʘʤʠ ʨʘʙʦʪʳ. (ʨʠʩ. 1, ʪʘʙʣ. 2) 
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ʈʠʩʫʥʦʢ 1. ʆʧʨʦʩʥʳʡ ʣʠʩʪ 

 

Robot: 

Apocalypse 

ʀʪʦʛ: 

4 

ʆʬʦʨʤʣʝʥʠʝ (ʠʪʦʛ): 4.2 ɻʨʘʬʠʢʘ: 3.9 ʄʫʟʳʢʘ: 4.5 ʀʥʪʝʨʬʝʡʩ: 

ʄʝʭʘʥʠʢʘ (ʠʪʦʛ): 3.8 ɻʝʡʤʧʣʝʡ: 3.9 ʉʣʦʞʥʦʩʪʴ: 3.7 

 ʂʦʥʩʦʣʴ 

ʀʪʦʛ: 
3.9 

ɼʠʟʘʡʥ: 3.7 

     ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ: 4.1 

     ʊʘʙʣʠʮʘ 2 - ʀʪʦʛʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʧʨʦʩʘ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʧʦ 5-ʪʠ 

ʙʘʣʴʥʦʡ ʰʢʘʣʝ) 
ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʠʛʨʘ ʠ ʢʦʥʩʦʣʴ ʧʦʣʫʯʠʣʠ ʦʮʝʥʢʫ 

ʚʳʰʝ ʩʨʝʜʥʝʛʦ. ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʧʨʦʝʢʪʘ ʦʢʘʟʘʣʠʩʴ ʜʠʟʘʡʥ ʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʛʝʡʤʧʣʝʡ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʜʠʟʘʡʥʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʫʜʦʙʥʳʡ ʢʦʨʧʫʩ ʜʣʷ 

ʧʝʨʝʥʦʩʘ ʢʦʥʩʦʣʠ. ʀʤʝʶʱʠʡʩʷ ʜʞʦʡʩʪʠʢ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʥʘ ʙʦʣʝʝ ʢʘʯʝ-

ʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ ʩ ʙʦʣʝʝ ʭʦʨʦʰʠʤ ʦʪʢʣʠʢʦʤ ʢʥʦʧʦʢ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʠʛʨʫ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʡ ʢʦʥʪʝʥʪ: ʥʦʚʳʝ ʢʣʘʩʩʳ ʨʦʙʦʪʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʜʘʥʠʷ ʧʦ ʭʦʜʫ ʠʛʨʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘʚʳʢʠ ʢʦʤʘʥʜʥʦʡ ʨʘ-

ʙʦʪʳ, ʠʟʫʯʝʥʳ ʤʝʪʦʜʳ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʩʧʦʩʦʙʳ ʨʝʘʣʠ-

ʟʘʮʠʠ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʪʝʩʪʳ ʠʛʨʳ ʠ ʦʧʨʦʩ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʳ ʩʪʦʨʦʥʳ ʧʨʦʝʢʪʘ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. ʀʪʦʛʦ-

ʚʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ï ʩʦʙʨʘʥʘ ʠ ʥʘʩʪʨʦʝʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ 

ʠʛʨʦʚʦʡ ʢʦʥʩʦʣʠ, ʨʘʟʨʘʙʦʪʘʥʘ ʚʠʜʝʦʠʛʨʘ. ʀʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʠʣʩʷ ʜʦ-

ʚʦʣʴʥʦ ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʧʝʨʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʢʦʥʩʦʣʠ ʩ ʫʜʦʚʦʣʴʩʪʚʠʝʤ ʠʩʧʳ-

ʪʘʣʠ ʥʘʰʫ ʚʠʜʝʦʠʛʨʫ. 

ʉʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ: 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʎʝʥʘ 

7-ʜʶʡʤʦʚʳʡ IPS-ʜʠʩʧʣʝʡ ʩ ʩʝʥʩʦʨʥʳʤ 

ʵʢʨʘʥʦʤ 4,673.00  

ʇʣʘʩʪʠʢʦʚʳʡ ʢʦʨʧʫʩ 414.00  

ʀʛʨʦʚʦʡ ʛʝʡʤʧʘʜ 799.00  

ɺʥʝʰʥʠʡ ʘʢʢʫʤʫʣʷʪʦʨ 1,500.00  

Raspberry Pi 4 model B 17,999.00  

ʀʪʦʛʦ: 

ʇʦʣʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ: 25,385.00  

ʉ ʚʳʯʝʪʦʤ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʢʦʤʧʦʥʝʥʪʦʚ: 5,886.00  

 

  

ʈʠʩʫʥʦʢ 2, 3, 4, 5. ʇʨʦʝʢʪʥʳʡ ʧʨʦʜʫʢʪ 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ  

ʆʜʥʠʤ ʠʟ ʜʘʣʴʥʝʡʰʠʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʢʦʥʩʦʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʜʘʧʪʘʮʠʠ ʥʘʰʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʘʧʫʩʢʘ ʤʦ-

ʙʠʣʴʥʳʭ ʠʛʨ. ɺʠʜʝʦʠʛʨʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʥʫʪʨʠ-

ʠʛʨʦʚʳʤ ʢʦʥʪʝʥʪʦʤ ʠ ʥʘʩʪʨʦʠʪʴ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʠʛʨʳ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡ-

ʩʪʚʘʭ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʘ ʥʘ ʧʣʘʪʬʦʨʤʫ Google Play, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʸ ʧʨʦʜʚʠʞʝʥʠʶ ʚ ʤʘʩʩʳ ʧʦʪʨʝʙʠʪʝʣʷ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

2. ɽʬʠʤʦʚʘ ʅ. ɺ., ɹʦʛʜʘʥ ɽ. ʀ., ɾʝʰʢʦ ɽ. ʀ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʚ ʞʠʟʥʠ 
ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʣʦʜʝʞʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://elib.bsu.by/handle/123456789/249757 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.12.2022) 

3. ʆʙʱʠʡ ʦʙʲʝʤ ʧʨʦʜʘʞ ʠʛʨʦʚʳʭ ʢʦʥʩʦʣʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.vgchartz.com/charts/platform_to-

tals/Hardware.php (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.12.2022) 

https://elib.bsu.by/handle/123456789/249757
https://www.vgchartz.com/charts/platform_totals/Hardware.php
https://www.vgchartz.com/charts/platform_totals/Hardware.php
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4. ʀʛʨʦʚʘʷ ʠʥʜʫʩʪʨʠʷ ʟʘ 2022 ʛʦʜ ʚ ʮʠʬʨʘʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://dtf.ru/gameindustry/1518124-igrovaya-industriya-za-2022-

god-v-cifrah-infografika-ot-gamesindustry-biz (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

18.12.2022) 

5. 2022-ʡ ʚ ʮʠʬʨʘʭ: ʩʘʤʳʝ ʧʨʦʜʘʚʘʝʤʳʝ ʠʛʨʳ ʠ ʨʦʩʪ ʇʂ-ʛʝʡʤʠʥʛʘ ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://stopgame.ru/newsdata/56350/2022_y_v_cifrah_samye_prodavaemye

_igry_i_rost_pk_geyminga (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.12.2022) 

6. ʆʧʠʩʘʥʠʝ Nintendo Switch [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.nintendo.ru/-/-Nintendo-Switch/Nintendo-Switch/Nintendo-

Switch-1148779.html (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.12.2022) 

7. ʆʧʠʩʘʥʠʝ Steam Deck [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://store.steampowered.com/steamdeck?l=russian (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

18.12.2022) 

8. What is Raspberry Pi? [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.raspberrypi.org/help/what-%20is-a-raspberry-pi (ʜʘʪʘ ʦʙʨʘʱʝ-

ʥʠʷ: 18.12.2022) 

9. Raspberry Pi Trading Ltd, Raspberry Pi 4 Computer Model B Product Brief. 

ï 2021 ï ʉ.3. 

10. What are games built with and what technologies do they use? [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://steamdb.info/tech/  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

18.12.2022) 

11. GameMaker Manual [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://manual-ru.yoyogames.com/#t=Content.htm  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

18.12.2022) 

12. ʈʫʢʦʚʦʜʩʪʚʦ Unity [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://docs.unity3d.com/ru/530/Manual/  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.12.2022) 

 

ʈɸɿʈɸɹʆʊʂɸ ʂʆʄʇʔʖʊɽʈʅʆʁ ʀɻʈʓ çɿɸɺʆɼè ʅɸ ʄɸʊɽʈʀɸʃɽ 

ʀʉʊʆʈʀʀ ʉɸʈɸʊʆɺʉʂʆɻʆ ɸɺʀɸʎʀʆʅʅʆɻʆ ɿɸɺʆɼɸ ɺ ɻʆɼʓ 

ɺɽʃʀʂʆʁ ʆʊɽʏɽʉʊɺɽʅʅʆʁ ɺʆʁʅʓ ɺ ʉʈɽɼɽ UNITY  

ʈʦʤʘʱʝʥʢʦ ɼʝʥʠʩ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʃʠʮʝʡ-ʠʥʪʝʨʥʘʪ 64è , 8 ʢʣʘʩʩ 

ʛ. ʉʘʨʘʪʦʚ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʈʦʤʘʱʝʥʢʦ ʄʘʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʢʘʥʜ. ʬʠʣʦʩ. ʥʘʫʢ 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʦʯʝʥʴ ʙʳʩʪʨʦ ʤʝʥʷʝʪʩʷ. ɼʝʪʠ ʚ 

ʵʪʦʤ ʤʠʨʝ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʦʪʣʠʯʥʦ. ʆʥʠ ʭʦʨʦʰʦ ʚʣʘʜʝʶʪ ʢʦʤʧʴʶʪʝʨʦʤ, ʩ ʜʝʪ-

ʩʪʚʘ ʩʤʦʪʨʷʪ ʤʫʣʴʪʬʠʣʴʤʳ ʚ ʠʥʪʝʨʥʝʪʝ ʠ ʠʛʨʘʶʪ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ. ʆʜ-

ʥʘʢʦ ʚ ʰʢʦʣʝ ʥʘ ʫʨʦʢʘʭ ʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʶʪ ʤʘʣʦ ʠʣʠ, ʝʩʣʠ ʠʩʧʦʣʴʟʫʶʪ, ʪʦ 

ʵʪʦ ʯʘʩʪʦ ʩʢʫʯʥʳʝ ʠ ʥʝʠʥʪʝʨʝʩʥʳʝ ʩʘʡʪʳ ʠ ʢʘʨʪʠʥʢʠ. ɼʝʪʠ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʶʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʦʣʴʢʦ ʧʨʝʟʝʥʪʘʮʠʠ. ɺ ʰʢʦʣʝ ʫʯʘʪ ʪʘʢ, ʢʘʢ ʫʯʠʣʠ ʝʱʝ ʪʦʛʜʘ, 

https://dtf.ru/gameindustry/1518124-igrovaya-industriya-za-2022-god-v-cifrah-infografika-ot-gamesindustry-biz
https://dtf.ru/gameindustry/1518124-igrovaya-industriya-za-2022-god-v-cifrah-infografika-ot-gamesindustry-biz
https://stopgame.ru/newsdata/56350/2022_y_v_cifrah_samye_prodavaemye_igry_i_rost_pk_geyminga
https://stopgame.ru/newsdata/56350/2022_y_v_cifrah_samye_prodavaemye_igry_i_rost_pk_geyminga
https://www.nintendo.ru/-/-Nintendo-Switch/Nintendo-Switch/Nintendo-Switch-1148779.html
https://www.nintendo.ru/-/-Nintendo-Switch/Nintendo-Switch/Nintendo-Switch-1148779.html
https://store.steampowered.com/steamdeck?l=russian
https://www.raspberrypi.org/help/what-%20is-a-raspberry-pi
https://steamdb.info/tech/
https://manual-ru.yoyogames.com/#t=Content.htm
https://docs.unity3d.com/ru/530/Manual/
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ʢʦʛʜʘ ʥʝ ʙʳʣʦ ʢʦʤʧʴʶʪʝʨʦʚ ʫ ʢʘʞʜʦʛʦ ʜʦʤʘ. ʀʤʝʥʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʨʘ-

ʚʠʪʴ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʰʢʦʣʝ ʩʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʛʝʡʤʠʬʠʢʘ-

ʮʠʶ ʠʣʠ ʠʛʨʦʬʠʢʘʮʠʶ ʦʙʫʯʝʥʠʷ. ʊʦ ʝʩʪʴ ʚ ʠʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʦʚ ʰʢʦʣʴʥʦʛʦ 

ʢʫʨʩʘ ʚʢʣʶʯʘʶʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ.  

ʊʘʢʞʝ ʩʝʛʦʜʥʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʩʚʦʠʭ ʪʨʘʜʠ-

ʮʠʡ, ʮʝʥʥʦʩʪʝʡ, ʦʙʲʝʜʠʥʝʥʠʝ ʦʙʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʘʤʦʙʳʪʥʦʩʪʠ, ʫʥʠʢʘʣʴʥʦ-

ʩʪʠ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠ, ʘ  ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʠʩ-

ʪʦʨʠʶ ʤʠʨʘ ʠ ʠʩʪʦʨʠʶ ʨʦʜʥʦʛʦ ʢʨʘʷ, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʥʥʦ ʪʘʢ ʯʝʣʦʚʝʢ ʫʯʠʪʩʷ 

ʧʦʥʠʤʘʪʴ ʠ ʮʝʥʠʪʴ ʦʧʳʪ ʧʨʝʜʢʦʚ, ʣʶʙʠʪʴ ʩʚʦʶ ʤʘʣʫʶ ʨʦʜʠʥʫ ʠ ʝʝ ʪʨʘʜʠʮʠʠ. 

ʄʳ ʥʘʙʣʶʜʘʝʤ, ʯʪʦ ʙʝʨʝʞʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ ʩʪʘʥʦ-

ʚʠʪʩʷ ʦʯʝʥʴ ʟʥʘʯʠʤʦʡ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʕʪʘ ʪʝʤʘ ʟʚʫʯʠʪ ʚ ʚʳʩʪʫʧʣʝʥʠʷʭ 

ʤʥʦʛʠʭ ʧʫʙʣʠʯʥʳʭ ʜʝʷʪʝʣʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʜʦʢʣʘʜʘʭ ʠ ʚʳʩʪʫʧʣʝʥʠʷʭ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 25 ʤʘʷ 2022 ʛʦʜʘ ʧʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠʥ ʦʩʦʙʝʥʥʦ ʧʦʜʯʝʨʢʥʫʣ ʚ ʩʚʦʠʭ ʧʦʨʫʯʝʥʠʷʭ ʧʨʘʚʠ-

ʪʝʣʴʩʪʚʫ ʈʌ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʦʥ-

ʪʝʥʪ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʧʘʪʨʠʦʪʠʟʤʘ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʨʝʜʠ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ. (ʇʨ-1049 ɻʉ, ʧ.2 ʘ: 

http://kremlin.ru/acts/assignments/orders/68659). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʢʨʘʝʚʝʜʝʥʠʷ ʩʝʛʦʜʥʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʧʨʦʩʪʦ ʠʟʫ-

ʯʘʪʴ ʠʩʪʦʨʠʶ ʨʦʜʥʦʛʦ ʢʨʘʷ, ʥʦ ʠ ʪʦ, ʢʘʢ ʵʪʘ ʠʩʪʦʨʠʷ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʠʩʪʦʨʠʯʝ-

ʩʢʠʝ ʩʦʙʳʪʠʷ ʚʩʝʛʦ ʤʠʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʫʯʘʷ ʠʩʪʦʨʠʶ ʩʚʦʝʡ ʤʘʣʦʡ ʨʦʜʠʥʳ, 

ʟʥʘʢʦʤʠʰʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʩʘʤʦʡ ʠʩʪʦʨʠʝʡ, ʥʦ ʠ ʩ ʛʝʦʛʨʘʬʠʝʡ, ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʥʘʫʢʘʤʠ, ʙʠʦʣʦʛʠʝʡ, ʩʦʮʠʦʣʦʛʠʝʡ ʠ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʥʘʫʢʘʤʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʡʤʠʬʠ-

ʢʘʮʠʶ ʚ ʠʟʫʯʝʥʠʠ ʠʩʪʦʨʠʠ ʠ ʢʨʘʝʚʝʜʝʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝ-

ʥʠʷ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʠ ʩʦʟʜʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʮʠʬʨʦʚʦʡ 

ʢʦʥʪʝʥʪ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʡ ʧʘʤʷʪʠ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ. 

ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʜʘʥʥʦʡ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ: 

1. ʈʘʩʩʤʦʪʨʝʪʴ ʛʝʡʤʠʬʠʢʘʮʠʶ ʢʘʢ ʦʩʥʦʚʫ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʘ; 

2. ɺr ʙʨʘʪʴ ʟʥʘʯʠʤʦʝ ʩʦʙʳʪʠʝ ʚ ʠʩʪʦʨʠʠ ʤʠʨʘ, ʈʦʩʩʠʠ ʠ ʤʦʝʛʦ ʨʦʜʥʦʛʦ 

ʢʨʘʷ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ 

ʠ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʩʦʙʳʪʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʧʨʘʚʜʦʧʦʜʦʙʥʳʡ 

ʠʛʨʦʚʦʡ ʧʨʦʝʢʪ; 

3. ʉʦʟʜʘʪʴ ʙʝʪʘ - ʚʝʨʩʠʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʠʤʦʝ ʩʦʙʳʪʠʝ 

ʚ ʠʩʪʦʨʠʠ ʤʠʨʘ, ʈʦʩʩʠʠ ʠ ʤʦʝʛʦ ʨʦʜʥʦʛʦ ʢʨʘʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʩʩʢʘʟʘʪʴ ʦʙ ʠʛ-

ʨʦʬʠʢʘʮʠʠ ʚ ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʢʘʟʘʪʴ ʪʦ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ ʧʦ-

ʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʠʥʪʝʨʝʩʥʳʤ ʠ ʟʘʭʚʘʪʳʚʘʶʱʠʤ ʰʢʦʣʴʥʳʡ ʧʨʝʜʤʝʪ ʜʣʷ ʫʯʝʥʠʢʘ, 

ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʠʛʨʦʢʘ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʨʝʩ ʢ ʠʩʪʦʨʠʠ, ʥʦ ʠ ʯʫʚʩʪʚʦ 

ʛʦʨʜʦʩʪʠ ʟʘ ʩʚʦʶ ʩʪʨʘʥʫ, ʧʦʤʦʯʴ ʝʤʫ ʩʪʘʪʴ ʫʯʘʩʪʥʠʢʦʤ ʚʘʞʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ, ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ, ʰʢʦʣʴʥʠʢʠ ʩʨʝʜʥʠʭ ʠ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ ʫʯʠʪʝʣʷ ʠʩʪʦʨʠʠ ʚ 

ʰʢʦʣʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʜʘʥʥʳʡ ʢʦʥʪʝʥʪ ʚ ʦʙʫʯʝʥʠʝ. 
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʦʝʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʟʘʚʦʜʘ ʩʦʟʜʘʥʘ ʙʝʪʘ-ʚʝʨʩʠʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ. ʕʪʘ ʠʛʨʘ ʧʦʩʚʷʱʝʥʘ ʉʘʨʘʪʦʚʩʢʦʤʫ ʘʚʠʘʮʠʦʥʥʦʤʫ ʟʘʚʦʜʫ 

ʠ ʧʦʤʦʛʘʝʪ ʰʢʦʣʴʥʠʢʫ ʧʦʯʪʠ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ ʫʚʠʜʝʪʴ ʠʩʪʦʨʠʶ. ɺ ʠʛʨʝ ʙʫʜʝʪ 

ʧʦʢʘʟʘʥ ʉʘʨʘʪʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʟʘʚʦʜ 24 ʠʶʥʷ 1943 ʛʦʜʘ ʚʦ ʚʨʝʤʷ ʬʘʰʠʩʪ-

ʩʢʦʛʦ ʥʘʣʝʪʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʢʦʪʦʨʦʝ ʩʳʛʨʘʣʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʙʝʜʝ ʥʘʜ ʊʨʝʪʴʠʤ 

ʈʝʡʭʦʤ, ʥʦ ʠ ʧʦʢʘʟʘʪʴ ʠʛʨʦʢʫ ʛʝʨʦʠʯʝʩʢʠʡ ʪʨʫʜ ʣʶʜʝʡ ʚ ʪʳʣʫ, ʧʦʛʨʫʟʠʪʴʩʷ ʚ 

ʠʩʪʦʨʠʶ ʩʘʤʳʭ ʪʨʘʛʠʯʥʳʭ ʠ ʛʝʨʦʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 

ʈʘʙʦʪʘ ʥʘʜ ʠʛʨʦʡ çɿʘʚʦʜè ʧʨʦʭʦʜʠʣʘ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʵʪʦ ʵʪʘʧ, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʠʛʨʳ ʠ 

ʝʝ ʪʠʧ. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʙʳʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʠʛʨʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʣʷ ʫʯʝʙʥʦʛʦ 

ʧʨʝʜʤʝʪʘ çʀʩʪʦʨʠʷè, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʢʨʘʝʚʝʜʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʀʩʪʦʨʠʷ ʤʥʦʛʠʭ ʩʝʤʝʡ ʉʘʨʘʪʦʚʘ ʙʳʣʘ ʩʚʷʟʘʥʘ ʩ ʘʚʠʘʮʠʦʥʥʳʤ ʟʘʚʦʜʦʤ. 

ʈʦʣʴ ʉʘʨʘʪʦʚʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʟʘʚʦʜʘ ʚ ʠ ʝʛʦ ʚʢʣʘʜ ʚ ʧʦʙʝʜʫ ʚ ɺʝʣʠʢʦʡ ʦʪʝ-

ʯʝʩʪʠʚʝʥʥʦʡ ʚʦʡʥʝ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ʂ ʩʦʞʘʣʝʥʠʶ, ʩʝʛʦʜʥʷ ʟʘʚʦʜ ʧʨʝʢʨʘ-

ʪʠʣ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʧʘʤʷʪʴ ʦ 

ʥʝʤ. ʇʦ ʪʠʧʫ ʠʛʨʘ çɿʘʚʦʜè - ʵʪʦ ʠʛʨʘ ï ʢʚʝʩʪ, ʙʨʦʜʠʣʢʘ, ʚ ʢʦʪʦʨʦʡ ʠʛʨʦʢ ʦʪ 

ʧʝʨʚʦʛʦ ʣʠʮʘ ʤʦʞʝʪ ʭʦʜʠʪʴ ʧʦ ʮʝʭʫ ʟʘʚʦʜʘ ʚʨʝʤʝʥ ɺʝʣʠʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʥʠʤʘʪʝʣʴʥʦ ʣʦʢʘʮʠʶ, ʨʝʰʘʷ ʥʝʙʦʣʴʰʠʝ ʟʘʜʘʥʠʷ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʙʳʣ ʚʳʙʨʘʥ ʜʚʠʞʦʢ ʜʣʷ ʠʛʨʳ, ʪʦ ʝʩʪʴ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦ-

ʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʢʫ ʠʛʨʳ ʠ ʥʘ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ ʚʩʷ ʠʛʨʘ. ɺʳʙʨʘʥ ʙʳʣ 

ʜʚʠʞʦʢ Unity, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʦʜʭʦʜʠʪ ʢ ʧʨʦʝʢʪʫ ʠ ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʧʨʘʚʜʦʧʦʜʦʙʥʫʶ ʣʦʢʘʮʠʶ ʚ 

ʠʛʨʝ, ʘ ʠʤʝʥʥʦ, ʮʝʭ ʟʘʚʦʜʘ ʚʨʝʤʝʥ ɺʝʣʠʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʙʳʣʠ ʠʩʩʣʝ-

ʜʦʚʘʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ, ʠʟʫʯʝʥʘ ʠʩʪʦʨʠʷ ʉɸɿ ʚ ʧʝʨʠʦʜ 

ʩ 1941 ʧʦ 1945. ʊʘʢʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʩʦ ʩʪʘʨʳʤʠ ʘʨʭʠʚʥʳʤʠ ʬʦʪʦʛʨʘ-

ʬʠʷʤʠ ʮʝʭʦʚ ʟʘʚʦʜʘ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʣʦʢʘʮʠʶ ʠʛʨʳ ʥʘʠʙʦʣʝʝ ʨʝʘʣʴʥʦʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦʥʘʜʦʙʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʫʟʳʢʠ ʪʦʛʦ ʧʝʨʠʦʜʘ, ʘʨʭʠʚʳ ʧʨʦʛʨʘʤʤ ʨʘ-

ʜʠʦʧʝʨʝʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʪʨʘʥʩʣʠʨʦʚʘʪʴʩʷ ʚ ʮʝʭʫ. ʊʘʢʞʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʦʣʝʪʘ ʗʂ -1 ʠ ʝʛʦ ʪʝʭʥʠʯʝ-

ʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʦʣʫʯʠʚ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʥʪʝʨʝʩʫʶʱʝʤ ʤʝʥʷ ʩʦʙʳʪʠʠ, ʷ ʥʘʯʘʣ ʩʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʤʝʥʷ ʠʥʪʝʨʝʩʦʚʘʣʠ. ʅʘʧʨʠʤʝʨ, ʩʤʦʜʝʣʠʨʦʚʘʥ ʘʥʛʘʨ ʜʣʷ ʩʙʦʨʢʠ ʩʘʤʦʣʝʪʦʚ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʜʝʡʩʪʚʠʝ ʠʛʨʳ ʠ ʨʘʟʣʠʯʥʳʝ ʤʝʣʢʠʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʪʘʤ 

ʥʘʭʦʜʷʪʩʷ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʴ ʩʘʤʦʣʝʪʘ ʗʂ ï 1. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ï ʵʪʦ ʩʙʦʨʢʘ ʠʛʨʳ ʥʘ ʜʚʠʞʢʝ. ʀʛʨʘ çɿʘʚʦʜè ʚʝ-

ʜʝʪʩʷ ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ. 24 ʠʶʥʷ 1943 ʛʦʜʘ ʠʛʨʦʢ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʘʥʛʘʨʝ ʉʘʨʘʪʦʚ-

ʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʟʘʚʦʜʘ, ʛʜʝ ʩʪʨʦʷʪʩʷ ʩʘʤʦʣʝʪʳ ʗʂ ï 1. ʀʛʨʦʢ ʤʦʞʝʪ ʚʥʠ-

ʤʘʪʝʣʴʥʦ ʦʩʤʦʪʨʝʪʴ ʘʥʛʘʨ, ʥʘ ʩʪʝʥʘʭ ʢʦʪʦʨʦʛʦ ʚʠʩʷʪ ʧʣʘʢʘʪʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʦ-

ʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʩʣʫʰʘʪʴ ʨʘʜʠʦ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ɹʨʦʜʠʪ ʠʛ-

ʨʦʢ ʧʦ ʘʥʛʘʨʫ ʧʦʢʘ ʥʝ ʥʘʞʠʤʘʝʪ ʥʘ ʩʧʨʷʪʘʥʥʫʶ ʢʥʦʧʢʫ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ 

ʩʣʳʰʠʪʩʷ ʩʠʨʝʥʘ ʚʦʟʜʫʰʥʦʡ ʪʨʝʚʦʛʠ, ʟʚʫʢ ʧʘʜʘʶʱʠʭ ʙʦʤʙ, ʪʨʷʩʢʘ ʦʪ ʫʜʘʨʘ ʠ 



 

117 

 

ʚʟʨʳʚ. ʅʘ ʵʪʦʤ ʠʛʨʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ʇʦʢʘ ʠʛʨʘ çɿʘʚʦʜè ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚ 

ʙʝʪʘ-ʚʝʨʩʠʠ, ʪʦ ʝʩʪʴ ʪʝʩʪʠʨʫʝʪʩʷ.  

ɺ ʜʘʣʴʥʝʡʰʠʭ ʧʣʘʥʘʭ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʡ ʩʮʝʥʘʨʠʡ ʠʛʨʳ 

çɿʘʚʦʜè, ʛʜʝ ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʠʛʨʦʢ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝ-

ʤʝʱʘʪʴʩʷ ʠ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʠʟ ʮʝʭʦʚ ʟʘʚʦʜʘ, ʥʦ ʠ ʫʚʠʜʠʪ 

ʠʩʪʦʨʠʶ ʵʪʦʛʦ ʟʘʚʦʜʘ, ʙʫʜʝʪ, ʩʦʛʣʘʩʥʦ ʩʮʝʥʘʨʠʶ, ʧʦʤʦʛʘʪʴ ʚ ʛʝʨʦʠʯʝʩʢʦʤ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʠ ʵʪʦʛʦ ʚʘʞʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪʦʚ ʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʪʦʨʠʠ ʉʘʨʘʪʦʚ-

ʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʟʘʚʦʜʘ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʙʳʣʠ ʦʙʥʘ-

ʨʫʞʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʥʳʝ ʣʠʯʥʳʝ ʠʩʪʦʨʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʜʠʨʝʢʪʦʨʘ ʟʘ-

ʚʦʜʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʠʭ ʛʝʨʦʠʯʝʩʢʠʭ ʧʦʜʚʠʛʘʭ. ɺ ʧʦʣʥʦʡ ʚʝʨʩʠʠ ʠʛʨʳ 

ʧʣʘʥʠʨʫʝʪʩʷ ʚʢʣʶʯʠʪʴ ʵʪʠ ʠʩʪʦʨʠʠ ʚ ʩʮʝʥʘʨʠʡ, ʯʪʦʙʳ ʠʛʨʦʢ ʩʤʦʛ ʩʦʧʝʨʝʞʠ-

ʚʘʪʴ, ʩʦʯʫʚʩʪʚʦʚʘʪʴ ʫʯʘʩʪʥʠʢʘʤ ʪʝʭ ʩʦʙʳʪʠʡ ʠ ʩʚʦʠʤʠ ʛʣʘʟʘʤʠ ʫʚʠʜʝʪʴ ʠʭ ʛʝ-

ʨʦʠʟʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʥʦʡ ʚʝʨʩʠʠ ʠʛʨʳ, ʙʫʜʝʪ ʫʣʫʯ-

ʰʝʥʘ ʛʨʘʬʠʢʘ ʠ ʠʟʤʝʥʝʥ ʜʚʠʞʦʢ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʠʛʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʦʙʥʳʡ ʧʨʦʝʢʪ ʥʝ ʧʨʦʩʪʦ ʧʦʤʦʞʝʪ ʤʦʪʠʚʠʨʦʚʘʪʴ ʫʯʝ-

ʥʠʢʘ ʠʟʫʯʘʪʴ ʠʩʪʦʨʠʶ ʠ ʩʜʝʣʘʪʴ ʝʝ ʠʥʪʝʨʝʩʥʦʡ, ʥʦ ʠ ʧʦʢʘʞʝʪ ʝʤʫ ʧʨʝʜʤʝʪʳ 

ʪʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʡ ʦʥ ʠʟʫʯʘʝʪ, ʧʦʤʦʞʝʪ ʧʦʥʷʪʴ ʤʳʩʣʠ ʠ ʧʦ-

ʩʪʫʧʢʠ ʪʝʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʞʠʣʠ ʦʯʝʥʴ ʜʘʚʥʦ. ɻʝʡʤʠʬʠʢʘʮʠʷ ʚ ʰʢʦʣʴʥʦʤ ʦʙʫ-

ʯʝʥʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʙʫʜʫʱʝʝ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʪʝʭ, ʢʪʦ ʙʫʜʝʪ ʠʛʨʘʪʴ ʚ ʠʛʨʫ, ʥʦ ʠ ʜʣʷ ʪʦʛʦ, ʢʪʦ ʵʪʫ ʠʛʨʫ ʙʫʜʝʪ ʧʨʠʜʫʤʳʚʘʪʴ ʠ 

ʩʦʟʜʘʚʘʪʴ.  

ɼʝʤʦ-ʚʝʨʩʠʷ ʧʨʦʝʢʪʘ çʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ çɿɸɺʆɼè ʥʘ ʤʘ-

ʪʝʨʠʘʣʝ ʠʩʪʦʨʠʠ ʉʘʨʘʪʦʚʩʢʦʛʦ ʘʚʠʘʮʠʦʥʥʦʛʦ ʟʘʚʦʜʘ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʚ ʩʨʝʜʝ Unityè ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ ʩʩʳʣʢʝ: 

https://rutube.ru/video/e97c66dd1a23aa4240fb33d5eced8e95/ 
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ʉʘʤʦʡʣʦʚ ʌʸʜʦʨ, ɸʩʪʘʭʦʚ ɺʣʘʜʠʤʠʨ 

ʂʦʤʤʫʥʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ ʤʥʦʛʦʧʨʦʬʠʣʴʥʘʷ 

ʰʢʦʣʘ ˉ37è ʦʪʜʝʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʛʦʨʦʜʫ ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ɺʂʆ, ʂʘʟʘʭʩʪʘʥ, 11 ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʂʣʠʤʝʥʢʦ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʢʘʪʝʛʦʨʠʷ 

çʧʝʜʘʛʦʛ-ʠʩʩʣʝʜʦʚʘʪʝʣʴè 

 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ð ʵʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʷʚʣʷʶʱʘʷʩʷ ʚʘʞʥʝʡ-

ʰʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ. ʂʦʤʧʴʶʪʝʨʳ, ʘʚʪʦʤʦʙʠʣʠ, é 

ï ʢʘʞʜʳʡ ʜʝʥʴ ʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʨʦʙʦʪʘʤʠ. ʅʦ ʪʝʧʝʨʴ ʦʥʠ ʩʪʘʣʠ ʪʝʭʥʦʣʦ-

ʛʠʝʡ, ʟʘʥʷʚʰʝʡ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ. ɺ ʰʢʦʣʝ ʠʤʝʶʪʩʷ ʥʘʙʦʨʳ 

Arduino, ʢʦʪʦʨʳʝ ʥʘʩ ʟʘʠʥʪʝʨʝʩʦʚʘʣʠ. ʇʨʠʰʣʘ ʠʜʝʷ ʩʦʟʜʘʪʴ ʧʦʣʝʟʥʳʡ ʧʨʠʙʦʨ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. ʊʝʤʘ ʥʘʰʝʛʦ ʧʨʦ-

ʝʢʪʘ çʎʠʬʨʦʚʦʡ ʚʦʣʴʪʤʝʪʨ ʥʘ Arduinoè. 
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ʎʝʣʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ: ʩʦʙʨʘʪʴ ʮʠʬʨʦʚʦʡ ʚʦʣʴʪʤʝʪʨ, ʠʩʧʦʣʴʟʫʷ ʢʦʥʩʪʨʫʢ-

ʪʦʨ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ Arduino. 

ɿʘʜʘʯʠ: 

1. ʀʟʫʯʠʪʴ ʢʦʤʧʣʝʢʪʘʮʠʶ ʥʘʙʦʨʘ ʢʦʥʩʪʨʫʢʪʦʨʘ. 

2. ʈʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ Arduino ʜʣʷ ʩʙʦʨʢʠ ʚʦʣʴʪʤʝʪʨʘ. 

3. ʉʦʙʨʘʪʴ ʚʦʣʴʪʤʝʪʨ, ʠʩʧʦʣʴʟʫʷ ʢʦʥʩʪʨʫʢʪʦʨ. 

4. ʇʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʝ ʨʘʙʦʪʳ ʚʦʣʴʪʤʝʪʨʘ ʥʘ ʘʚʪʦʤʦʙʠʣʝ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ 

Arduino. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠʙʦʨ ʜʣʷ ʪʦʯʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʰʠʥʝ.  ɻʠʧʦʪʝʟʘ: ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʩʪʨʫʢʪʦʨ ʥʘ ʦʩʥʦʚʝ 

ʧʣʘʪʬʦʨʤʳ Arduino, ʪʦ ʚʦʟʤʦʞʥʦ ʩʦʙʨʘʪʴ ʮʠʬʨʦʚʦʡ ʚʦʣʴʪʤʝʪʨ, ʢʦʪʦʨʳʡ ʧʦʟ-

ʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʰʠʥʝ. 

Arduino ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ), ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʮʠʬʨʦʚʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʥʝʤʫ, ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʦʝʢʪʳ ʫʩʪʨʦʡʩʪʚ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ Arduino, ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦ-

ʚʘʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. Arduino ð ʥʝʙʦʣʴʰʘʷ 

ʧʣʘʪʘ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ ʠ ʧʘʤʷʪʴʶ, ʢʦʪʦʨʘʷ ʧʣʦʪʥʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʝʪ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʅʘ ʜʘʥʥʦʡ ʧʣʘʪʝ ʝʩʪʴ ʜʝʩʷʪʢʠ ʢʦʥʪʘʢʪʦʚ, ʢ ʢʦʪʦ-

ʨʳʤ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʜʘʪʯʠʢʠ, ʤʦʪʦʨʳ, ʠʩʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʧʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ.    

ɺʦʣʴʪʤʝʪʨ ð ɻ ʪʦ ʵʣʝʢʪʨʦʠʟʤʝʨʠʪʝʣʴʥʳʡ ʧʨʠʙʦʨ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʧʦʣʶʩʘʭ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʠʣʠ ʥʘ 

ʢʘʢʦʤ-ʥʠʙʫʜʴ ʫʯʘʩʪʢʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʮʝʧʠ. ɺʦʣʴʪʤʝʪʨ ʚ ʤʘʰʠʥʝ ʥʫʞʝʥ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʪʦʯʥʦʛʦ ʬʠʢʩʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʚ ʘʚ-

ʪʦʤʦʙʠʣʝ. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʩʪʘʥʜʘʨʪʦʤ 12 ʚʦʣʴʪ. 

ɼʣʷ ʩʙʦʨʢʠ ʮʠʬʨʦʚʦʛʦ ʚʦʣʴʪʤʝʪʨʘ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʥʘʤ ʧʦʥʘʜʦ-

ʙʷʪʩʷ ʪʘʢʠʝ ʜʝʪʘʣʠ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʘʢ ʩʘʤ ʢʦʥʪʨʦʣʣʝʨ Arduino, ʤʦʥʪʘʞʥʘʷ ʧʣʦ-

ʱʘʜʢʘ, ʨʝʟʠʩʪʦʨʳ, ʧʨʦʚʦʜʘ, ʩʚʝʪʦʜʠʦʜʳ, ʩʚʝʪʦʜʠʦʜʥʘʷ ʰʢʘʣʘ, Bluetooth ʤʦ-

ʜʫʣʴ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʨʝʟʠʩʪʦʨʳ ʥʘ ʤʦʥʪʘʞʥʫʶ ʧʣʘʪʫ. ʀʥ-

ʪʝʛʨʠʨʦʚʘʣʠ ʢʦʥʪʨʦʣʣʝʨ Arduino. ʉʦʝʜʠʥʠʣʠ ʜʚʝ ʧʣʘʪʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʚʦʜʦʚ 

ʧʦ ʥʫʞʥʳʤ ʧʠʥʘʤ. ʇʦʜʢʣʶʯʠʣʠ ʙʘʪʘʨʝʡʢʠ ʢ ʧʣʘʪʝ. ɿʘʪʝʤ ʧʝʨʝʰʣʠ ʢ ʧʨʦ-

ʛʨʘʤʤʥʦʤʫ ʢʦʜʫ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠʣʦʞʝʥʠʝʤ Arduino ADE. 

ʈʘʙʦʪʘ ʥʘʜ ʥʘʰʠʤ ʧʨʦʝʢʪʦʤ ʩʦʩʪʦʠʪ ʠʟ 3 ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʤʳ ʘʧʨʦʙʠ-

ʨʦʚʘʣʠ ʧʨʦʩʪʦʡ ʪʝʩʪʝʨ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʙʘʪʘʨʝʝʢ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʢʦʛʦ ʪʝ-

ʩʪʝʨʘ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪ. ɹʘʪʘʨʝʷ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʘʥʘʣʦʛʦʚʦʤʫ ʚʭʦʜʫ A0, ʢʦʪʦʨʳʡ 

ʩʯʠʪʳʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʵʪʦʡ ʙʘʪʘʨʝʝ. ʂ ʮʠʬʨʦʚʳʤ ʣʠʥʠʷʤ ʧʦʜʢʣʶʯʝʥʳ ʟʝ-

ʣʝʥʳʡ, ʢʨʘʩʥʳʡ ʠ ʞʝʣʪʳʡ ʩʚʝʪʦʜʠʦʜʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʥʜʠ-

ʮʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ. ɼʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʤʦʞʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʩʚʦʠ 

ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ.  
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʳ ʫʩʣʦʞʥʠʣʠ ʟʘʜʘʯʫ. ɿʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʟʘʛʦʨʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʝʛʤʝʥʪʦʚ ʥʘ ʩʚʝʪʦʜʠʦʜʥʦʡ ʰʢʘʣʝ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʝʛʤʝʥʪʘ ʟʘʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ 

ʅʘʤ ʧʨʠʰʣʘ ʠʜʝʷ ʫʩʣʦʞʥʠʪʴ ʚʦʣʴʪʤʝʪʨ, ʩʝʡʯʘʩ ʤʳ ʧʨʠʩʪʫʧʠʣʠ ʢ 3 ʵʪʘʧʫ 

ï Bluetooth ʚʦʣʴʪʤʝʪʨʫ. ʇʨʠ ʧʦʤʦʱʠ ʘʨʜʫʠʥʦ ʩʯʠʪʳʚʘʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʘʢ-

ʢʫʤʫʣʷʪʦʨʝ. ʉʠʛʥʘʣ ʯʝʨʝʟ Bluetooth ʧʦʜʘʝʪʩʷ ʥʘ ʪʝʣʝʬʦʥ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʅʘʤ ʥʫʞʥʳ 

ʥʘʧʠʩʘʪʴ ʜʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʦʛʨʘʤʤʳ: ʩʢʝʪʯ ʜʣʷ 

ʘʨʜʫʠʥʦ ʠ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʘʥʜʨʦʠʜ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʘʥʜʨʦʠʜ 

ʠʩʧʦʣʴʟʫʝʤ ʩʨʝʜʫ ʚʠʟʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ App Inventor. 

ɺ ʘʚʪʦʤʦʙʠʣʝ ʤʳ ʠʤʝʝʤ ʘʢʢʫʤʫʣʷʪʦʨ ʠ ʛʝʥʝʨʘʪʦʨ. ɺ ʣʶʙʦʡ ʤʘʰʠʥʝ ʝʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʪʘʮʠʠ, ʜʦʧʫʩʪʠʤ, ʰʪʘʪʥʘʷ ʘʫʜʠʦʩʠ-

ʩʪʝʤʘ, ʥʘ ʢʦʪʦʨʫʶ ʨʘʩʩʯʠʪʘʥ ʛʝʥʝʨʘʪʦʨ. ʂ ʧʨʠʤʝʨʫ: ʢʦʛʜʘ ʤʦʣʦʜʳʝ ʣʶʜʠ ʦʙ-

ʥʦʚʣʷʶʪ ʩʠʩʪʝʤʫ ʜʣʷ ʙʦʣʝʝ ʛʨʦʤʢʦʛʦ ʟʚʫʯʘʥʠʷ: ʩʘʙʚʫʬʝʨʳ, ʫʩʠʣʠʪʝʣʠ, ʤʦʱ-

ʥʳʝ ʜʠʥʘʤʠʢʠ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʰʪʘʪʥʳʡ ʛʝʥʝʨʘʪʦʨ ʥʝ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʢʦʣʠ-

ʯʝʩʪʚʦʤ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʪʦʢʘ ʦʪ ʚʩʝʡ ʤʘʰʠʥʳ, ʢ ʪʦʤʫ ʞʝ ʠʜʝʪ ʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ 

ʠʟ-ʟʘ ʤʫʟʳʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠ-

ʥʘʝʪ ʨʘʩʭʦʜʦʚʘʪʴʩʷ ʟʘʨʷʜ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʘʚʪʦʤʦʙʠʣʴ ʥʫʞʥʳʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʀ ʪʘʢ, ʥʘʰ ʧʨʠʙʦʨ - ʮʠʬʨʦʚʦʡ ʚʦʣʴʪʤʝʪʨ. ʆʥ ʚʠʟʫʘʣʠʟʠʨʫʝʪ, ʢʦʛʜʘ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʤʳ ʥʘʛʣʷʜʥʦ ʚʠʜʠʤ, ʯʪʦ ʝʩʣʠ ʜʘʣʴʰʝ ʫʩʝʨʜʥʦ 

ʧʨʦʜʦʣʞʘʪʴ ʩʣʫʰʘʪʴ ʤʫʟʳʢʫ, ʪʦ ʥʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦ-

ʙʣʝʤʳ ʩ ʟʘʧʫʩʢʦʤ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʧʨʠʯʠʥʝ ʨʘʟʨʷʞʝʥʥʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ. ʂʦʛʜʘ 

ʟʥʘʯʝʥʠʝ ʧʘʜʘʝʪ ʥʠʞʝ 12 ʚʦʣʴʪ, ʪʦ ʠʤʝʝʤ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʦʣʴʪʤʝʪʨʫ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʪʦ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʩʝʡʯʘʩ ʩ ʤʘʰʠʥʦʡ, ʠ ʠʤʝʪʴ ʧʦʣʥʦʝ ʧʦʥʠʤʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʙʣʘʛʦʜʘʨʷ ʚʠʟʫʘʣʴ-

ʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʀʩʧʳʪʘʝʤ ʨʘʙʦʪʫ ʚʦʣʴʪʤʝʪʨʘ ʥʘ ʘʚʪʦʤʦʙʠʣʝ. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʦʣʴʪ-

ʤʝʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʚʟʷʪʴ ʜʚʘ ʧʨʦʚʦʜʘ, ʜʘʣʝʝ ʧʦʜʢʣʶʯʠʪʴ ʝʛʦ ʢ ʘʢʢʫʤʫʣʷʪʦʨʫ 
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ʘʚʪʦʤʦʙʠʣʷ. ʆʜʠʥ ʧʨʦʚʦʜ ʧʦʜʢʣʶʯʘʝʤ ʢ ʢʣʝʤʤʝ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦ-

ʩʪʴʶ, ʚʪʦʨʦʡ ʢ ʢʣʝʤʤʝ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. ɼʘʣʝʝ ʟʘʧʫʩʢʘʝʤ ʘʚʪʦʤʦʙʠʣʴ ʠ 

ʥʘʙʣʶʜʘʝʤ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʢʣʶʯʠʚ ʮʠʬʨʦʚʦʡ ʚʦʣʴʪʤʝʪʨ ʚ ʘʚʪʦʤʦʙʠʣʝ, ʤʳ 

ʠʤʝʝʤ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʧʨʠʥʷʪʴ ʤʝʨʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʝ ʨʘʟʨʷʜʠʣʩʷ ʘʢʢʫʤʫʣʷʪʦʨ.   

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʰʢʦʣʴʥʳʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʳ Arduino, ʚʦʟʤʦʞʥʦ ʩʦʙʨʘʪʴ ʧʨʠʙʦʨ ʮʠʬʨʦ-

ʚʦʡ ʚʦʣʴʪʤʝʪʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʰʠʥʝ ʠ ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʚʪʦʣʶʙʠʪʝʣʝʡ, ʥʦ ʠ 

ʪʝʭ, ʢʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʣʶʙʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ.  

 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʕʃɽʂʊʈʆʅʅʆɻʆ ʃʀʉʊɸ ʇɽʈʉʆʅɸɾɸ 

PATHFINDER  

ʉʘʬʴʷʥʥʠʢʦʚ ɸʨʪʸʤ ʀʛʦʨʝʚʠʯ, ʄɹʆʋ ʃʠʮʝʡ ʧʨʠ ʊʇʋ, 11 ʢʣʘʩʩ  

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʐʢʣʷʨ ɸʣʝʢʩʝʡ ɺʠʢʪʦʨʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʆɸʈ ʊʇʋ. 

 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ Web-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʥʘʩʪʦʣʴʥʦʡ 

ʠʛʨʳ Pathfinder, ʥʘ ʢʦʪʦʨʦʤ ʠʛʨʦʢʠ ʩʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʚʦʠʭ ʧʝʨʩʦʥʘʞʝʡ ʠ ʧʨʦ-

ʧʠʩʳʚʘʪʴ ʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʠʟʫʯʝʥʳ ʧʦʪʨʝʙʥʦ-

ʩʪʠ ʚ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʣʠʩʪʘ ʧʝʨʩʦʥʘʞʘ, ʠʟʫʯʝʥʘ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Django ʠ 

ʨʝʘʣʠʟʦʚʘʥʦ Web-ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʦʪʦʨʦʤ ʠʛʨʦʢʠ ʩʤʦʛʫʪ ʢʦʤʬʦʨʪʥʦ ʟʘʧʦʣ-

ʥʷʪʴ ʣʠʩʪ ʧʝʨʩʦʥʘʞʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʥʥʳʡ ʣʠʩʪ ʧʝʨʩʦʥʘʞʘ, ʥʘʩʪʦʣʴʥʘʷ ʠʛʨʘ, 

Pathfinder, ʮʠʬʨʦʚʘʷ ʪʘʙʣʠʮʘ, ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʠʛʨʳ, Web ʨʘʟʨʘʙʦʪʢʘ, Web-

ʧʨʠʣʦʞʝʥʠʝ. 

ʎʝʣʴ: ʉʦʟʜʘʪʴ Web-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʥʘʩʪʦʣʴʥʦʡ ʠʛʨʳ Pathfinder, ʥʘ ʢʦ-

ʪʦʨʦʤ ʠʛʨʦʢʠ ʩʤʦʛʫʪ ʧʨʦʧʠʩʳʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʩʦʥʘʞʘ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ: ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʛʨʳ ʷʚʣʷʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʩʦʥʘʞʘ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʫʜʦʙʩʪʚʘ ʠʟ-ʟʘ ʙʦʣʴ-

ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʠʭ ʠʩʧʨʘʚʣʝʥʠʡ. ʊʘʢʞʝ ʜʣʷ ʨʫʩʩʢʦʛʦʚʦʨʷʱʝʛʦ 

ʢʦʤʴʶʥʠʪʠ ʥʝʪ ʧʨʦʩʪʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʧʦʩʦʙʘ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʣʠʩʪʘ ʧʝʨʩʦʥʘʞʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ: ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʦʧʫʣʷʨʥʘʷ ʨʦʣʝʚʘʷ ʥʘʩʪʦʣʴʥʘʷ ʠʛʨʘ 

Pathfinder, ʫ ʢʦʪʦʨʦʡ ʩʚʳʰʝ 100 ʪʳʩʷʯ ʧʦʢʣʦʥʥʠʢʦʚ ʪʦʣʴʢʦ ʚ ʈʦʩʩʠʠ, ʠʤʝʝʪ 

ʣʠʰʴ ʬʠʟʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʝʡ ʜʣʷ ʠʛʨʳ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ, ʨʫʯ-

ʢʦʡ. ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʨʝʩʫʨʩʘ ʫʧʨʦʩʪʠʪ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʝʨʩʦʥʘʞʘ ʠ 

ʧʨʠʚʣʝʯʸʪ ʝʱʸ ʙʦʣʴʰʝ ʥʦʚʳʭ ʠʛʨʦʢʦʚ, ʥʘ ʯʪʦ ʠ ʥʘʧʨʘʚʣʝʥ ʤʦʡ ʧʨʦʝʢʪ. 

ɸʥʘʣʦʛʠ: ʩʫʱʝʩʪʚʫʝʪ ʟʘʨʫʙʝʞʥʳʡ ʩʘʡʪ ROLL20 [1] ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʛʨ Pathfinder ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ. ʅʘ ʥʸʤ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʘʤʦʡ 

ʠʛʨʝ, ʬʦʨʫʤ ʠʛʨʦʢʦʚ, ʨʳʥʦʢ ʠ ʤʥʦʛʦ ʜʨʫʛʦʛʦ. ʀʟ ʤʠʥʫʩʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ: 

ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢ; ʥʝʪ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʠʩʪʦʤ 

ʧʝʨʩʦʥʘʞʘ; ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʠʩʪʝ ʧʝʨʩʦʥʘʞʘ ʧʨʠʭʦʜʠʪʩʷ ʚʧʠʩʳʚʘʪʴ ʚʨʫʯ-
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ʥʫʶ. ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʚ ʈʦʩʩʠʠ ʘʥʘʣʦʛʦʚ ʥʝʪ, ʝʩʪʴ ʪʦʣʴʢʦ ʨʫʢʦ-

ʚʦʜʩʪʚʘ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʥʦ ʧʦʣʥʦʮʝʥʥʦʛʦ ʣʠ-

ʩʪʘ ʟʘʧʦʣʥʝʥʠʷ ʧʝʨʩʦʥʘʞʘ ï ʥʝʪ. ʇʦʵʪʦʤʫ ʤʦʡ ʧʨʦʝʢʪ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʥʘ 

ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ: 1) ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʳʥʢʘ, ʠʟʫ-

ʯʝʥʠʝ ʘʥʘʣʦʛʦʚ; 2) ʀʟʫʯʝʥʠʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ Django [2]; 3) ʉʦʟʜʘʥʠʝ ʙʵʢ-

ʝʥʜʘ; 4) ʉʦʟʜʘʥʠʝ ʬʨʦʥʪʝʥʜʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʩʪʨʘʥʠʮ ʩʘʡʪʘ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ: ʇʨʦʝʢʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʬʨʝʡʤʚʦʨʢʝ Django, ʢʦ-

ʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ Web-ʧʨʠʣʦʞʝʥʠʷ ʠ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʳ. ʆʩʥʦʚʘ ʧʨʦ-

ʝʢʪʘ (ʩʢʝʣʝʪ) ʠ ʚʩʷ ʝʛʦ ʣʦʛʠʢʘ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʥʘ python. ɺʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʘ 

(Web-ʩʪʨʘʥʠʮʘ) ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ ʨʘʟʤʝʪʢʠ html ʠ ʷʟʳʢʝ JavaScript, ʪʘʢ 

ʞʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʩʢʘʜʥʳʝ ʪʘʙʣʠʮʳ ʩʪʠʣʝʡ CSS. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʩʦʟʜʘ-

ʥʠʷ ʧʨʦʝʢʪʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ 

Bootsrap [3]. 

ɸʨʭʠʪʝʢʪʫʨʘ ʧʨʦʝʢʪʘ: ʚ ʢʘʯʝʩʪʚʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʦʝʢʪʘ: ʙʵʢʝʥʜ ʠ ʬʨʦʥʪʝʥʜ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ Web-ʧʨʠʣʦʞʝʥʠʷ. ɹʵʢʝʥʜ: ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʷʚʣʷʝʪʩʷ ʬʘʡʣ çviewsè ʚ ʢʦʪʦʨʦʤ ʧʨʦʧʠʩʘʥʘ ʚʩʷ ʣʦʛʠʢʘ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʘʷ ʩʚʷ-

ʟʳʚʘʝʪ ʝʛʦ ʵʣʝʤʝʥʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʙʘʟʫ ʜʘʥʥʳʭ ʩ ʚʝʙ ʩʪʨʘʥʠʮʝʡ (html 

ʢʦʜʦʤ), views ʦʪʚʝʯʘʝʪ ʟʘ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦʪ ʙʘʟʳ ʜʘʥʥʳʭ sqlite, ʢ 

ʩʪʨʘʥʠʮʘʤ ʠ ʧʦʣʷʤ. ʇʝʨʝʭʦʜ ʥʘ ʩʪʨʘʥʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʬʘʡʣʘ ñurlsò, ʚ ʢʦ-

ʪʦʨʦʤ ʫʢʘʟʳʚʘʝʪ ʧʫʪʴ (ʩʩʳʣʢʘ) ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʨʘʥʠʮʳ. ʊʘʢʞʝ ʚʘʞʥʦʡ ʯʘ-

ʩʪʴʶ ʙʵʢʝʥʜʘ ʷʚʣʷʶʪʩʷ ʩʘʤʠ ʤʦʜʝʣʠ ʚ ʢʦʪʦʨʳʭ ʧʨʦʧʠʩʘʥʳ ʧʦʣʷ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʜʦʙʘʚ-

ʣʷʪʴ ʚ ʭʦʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Web-ʧʨʠʣʦʞʝʥʠʷ ʠ ʪʘʙʣʠʮʳ ʧʝʨʩʦʥʘʞʘ, ʘ ʪʘʢʞʝ 

çʬʦʨʤʳè, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʦʣʷ, ʚ ʢʦʪʦʨʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʚʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʝʨʩʦʥʘʞʝʤ. ɺʪʦʨʦʡ ʚʘʞ-

ʥʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ - ʬʨʦʥʪʝʥʜ: html, css, JavaScript ʬʘʡʣʳ, ʢʦʪʦʨʳʝ 

ʨʝʘʣʠʟʫʶʪ ʦʪʨʠʩʦʚʢʫ ʩʪʨʘʥʠʮ, ʧʦʣʝʡ ʠ ʩʘʤʦʡ ʪʘʙʣʠʮʳ ʠ ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʚʥʝʰ-

ʥʠʡ ʚʠʜ ʩʪʨʘʥʠʮ ʩʘʡʪʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʤʬʦʨʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʘʡʪʦʤ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʘ-

ʢʦʤ ʧʨʠʣʦʞʝʥʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʮʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ï ʵʪʦ ʣʶʜʠ, ʢʦʪʦʨʳʝ 

ʧʦʣʴʟʫʶʪʩʷ ʩʘʡʪʦʤ ʩ ʩʤʘʨʪʬʦʥʦʚ. ʀʩʭʦʜʷ ʠʭ ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʘʜʘʧʪʠʚʥʦʩʪʴ 

ʩʘʡʪʘ ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ.  
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ʊʘʢʞʝ ʚ Web-ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʘʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʦ-

ʭʨʘʥʝʥʠʝ ʚʩʝʭ ʜʘʥʥʳʭ ʧʝʨʩʦʥʘʞʝʡ, ʪʝʤ ʩʘʤʳʤ ʠʛʨʦʢ ʩʤʦʞʝʪ ʟʘʡʪʠ ʥʘ ʩʘʡʪ ʩʧʫ-

ʩʪʷ ʚʨʝʤʷ ʠ ʚʩʝ ʚʥʝʩʸʥʥʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʜʦʣʞʠʪʴ 

ʠʛʨʫ ʚ ʫʜʦʙʥʦʝ ʚʨʝʤʷ. ɽʱʸ ʦʜʥʦʡ ʚʘʞʥʦʡ çʥʦʚʠʥʢʦʡè ʵʪʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ 

çʩʠʩʪʝʤʘ ʘʚʪʦʧʦʜʩʯʸʪʘè, ʢʦʪʦʨʘʷ ʩʠʣʴʥʦ ʫʧʨʦʩʪʠʪ ʧʨʦʮʝʩʩ ʧʦʜʩʯʸʪʘ ʠʟʤʝʥʝ-

ʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʚ ʠʛʨʝ ʠʭ ʦʯʝʥʴ ʤʥʦʛʦ. ʇʨʠʤʝʨ: ʠʟʤʝʥʠʣ ʩʠʣʫ, ʧʦʤʝʥʷ-

ʣʘʩʴ ʣʦʚʢʦʩʪʴ ʧʝʨʩʦʥʘʞʘ ʠ.ʪ.ʜ. ʅʘ ʨʠʩʫʥʢʘʭ 1-3 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʢʦʜʘ, ʢʦ-

ʪʦʨʳʡ ʧʨʦʧʠʩʘʥ ʚ ʧʨʦʝʢʪʝ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

 

ʈʠʩʫʥʦʢ 1. ʂʦʜ ʠʟ ʬʘʡʣʘ ñviewsò, ʚ ʢʦʪʦʨʦʤ ʧʨʦʧʠʩʘʥʘ ʚʩʷ ʣʦʛʠʢʘ ʧʨʦ-

ʝʢʪʘ 

ʈʠʩʫʥʦʢ 2. ʂʦʜ ʠʟ ʬʘʡʣʘ ñmodelsò, ʚ ʢʦʪʦʨʦʤ ʧʨʦʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʘ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 
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ʈʠʩʫʥʦʢ 3.  ʂʦʜ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʧʨʠʣʦʞʝʥʠʷ (index) 

ʈʘʟʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʪʠʣʠʩʪʠʢʝ ʥʘʩʪʦʣʴʥʦʡ ʠʛʨʳ 

Pathfinder ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʮʝʣʦʩʪʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʦʙʨʘʟ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʤʦʙʠʣʴʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ, ʘʜʘʧʪʘʮʠʷ ʨʘʩʩʯʠʪʘʥʘ ʧʦʜ ʨʘʟʤʝʨʳ ʩʦʚʨʝʤʝʥʥʳʭ ʩʤʘʨʪʬʦʥʦʚ. ʅʘ 

ʨʠʩʫʥʢʘʭ 4 ʠ 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʢʨʠʥʰʦʪʳ ʠʥʪʝʨʬʝʡʩʘ. 

ʈʠʩʫʥʦʢ 4. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ, ʚʠʜ ʩ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 
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ʈʠʩʫʥʦʢ 5. ʊʘʙʣʠʮʘ ʣʠʩʪʘ ʟʘʧʦʣʥʝʥʠʷ ʧʝʨʩʦʥʘʞʘ 

ʆʩʥʦʚʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʟʘʢʘʟʯʠʢʠ: ʧʦʣʴʟʦʚʘʪʝʣʠ, ʠʛʨʘʶʱʠʝ ʚ 

Pathfinder, ʠʟʜʘʪʝʣʠ ʠʛʨ, ʤʘʛʘʟʠʥʳ ʥʘʩʪʦʣʴʥʳʭ ʠʛʨ, ʠʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʳ ʠʛʨ 

(Steam). 

ʉʪʨʘʪʝʛʠʶ ʧʨʦʜʚʠʞʝʥʠʷ ʩʝʨʚʠʩʘ ʢ ʧʦʪʨʝʙʠʪʝʣʶ: ʨʝʢʣʘʤʘ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʩʝʪʷʭ, ʠʛʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʜʘʣʝʝ ʣʶʜʠ ʥʘʯʥʫʪ ʠʛʨʘʪʴ ʚ ʢʦʤʧʘʥʠʷʭ ʠ ʪʝʤ ʩʘ-

ʤʳʤ ʨʘʩʩʢʘʞʫʪ ʦ ʩʝʨʚʠʩʝ ʜʨʫʛʠʤ ʠʛʨʦʢʘʤ, ʯʪʦ ʧʦʚʣʠʷʝʪ ʥʘ ʝʱʸ ʙʦʣʴʰʝʝ ʧʨʦ-

ʜʚʠʞʝʥʠʝ. 

ʂʦʤʤʝʨʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʝʢʪʘ: ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʨʝʢʣʘʤʳ 

ʥʘ ʩʘʡʪ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʟʤʝʱʘʪʴ 

ʨʝʢʣʘʤʫ ʥʘ ʠʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʘʭ, ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦʝ ʚʚʝʜʝʥʠʝ ʧʦʜʧʠʩʦʢ ʥʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʩʘʡʪʘ, ʯʪʦ ʫʚʝʣʠʯʠʪ ʧʨʠʙʳʣʴ ʧʨʦʝʢʪʘ. 

ɺʨʝʤʝʥʥʳʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ: ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 

2 ʛʦʜʘ ʨʘʙʦʪʳ, ʥʘʯʠʥʘʷ ʩ ʷʥʚʘʨʷ 2021ʛ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʇʂ ʠ ʩʝʨʚʠʩʳ ʧʦʟʚʦʣʷʶʱʠʝ ʫʜʘʣʸʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʝʢʪʦʤ. ʄʘʪʝʨʠʘʣʴ-

ʥʳʝ ʟʘʪʨʘʪʳ ʪʦʣʴʢʦ ʥʘ ʘʨʝʥʜʫ ʭʦʩʪʠʥʛʘ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʝʢʪʘ (ʚ ʧʨʝʜʝʣʘʭ 

5000 ʨʫʙʣʝʡ), ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʤʦʞʥʦ ʥʘ ʦʧʣʘʪʫ ʢʫʨʩʦʚ ʠʣʠ ʦʙʫʯʘʶʱʠʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ (Django [2], html, css 

[4], python [5]). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ çʘʚʪʦʧʦʜʩʯʸʪʘè, ʢʦʩʤʝ-

ʪʠʯʝʩʢʠʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ ʩʪʨʘʥʠʮ ʩʘʡʪʘ ʠ ʪʘʙʣʠʮʳ, ʜʣʷ ʙʦʣʝʝ 

ʢʦʤʬʦʨʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʛʨʦʢʦʤ. ʇʨʦʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʠ ʨʘʟ-

ʚʠʚʘʪʴ ʧʦʩʢʦʣʴʢʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʛʨʘ ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʤʦʣʦʜʸʞʠ ʠ ʣʶʜʝʡ 

ʚ ʚʦʟʨʘʩʪʝ ʜʦ 40 ʣʝʪ, ʠ ʜʘʥʥʳʡ ʩʘʡʪ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ 

ʩʦ ʩʪʦʨʦʥʳ ʠʛʨʦʚʦʛʦ ʢʦʤʴʶʥʠʪʠ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ʂʆʄʇʔʖʊɽʈʅʓʁ ʇʆɼʍʆɼ ʂ ʈɽʐɽʅʀʖ ʀ ɻɽʅɽʈɸʎʀʀ 

ʐɸʐɽʏʅʓʍ ɿɸɼɸʏ 

ʉʦʢʦʣʴʥʠʢʦʚ ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ 

ʛ. ʀʨʢʫʪʩʢ, ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ ʎɼʊʊ, ʄɹʋɼʆ ʛ. ʀʨʢʫʪʩʢʘ ʃʠʮʝʡ ʀɻʋ, 9 

ʢʣʘʩʩ 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʈʝʡʥʛʦʣʴʜ ɻʨʠʛʦʨʠʡ ɹʦʨʠʩʦʚʠʯ, ʈʫʜʳʭ ɸʣʝʢʩʘʥʜʨ 

ʅʠʢʦʣʘʝʚʠʯ 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʨʝʰʝʥʠʶ ʠ ʛʝʥʝʨʘʮʠʠ ʟʘʜʘʯ 

ʠʛʨʳ çʐʘʰʢʠè. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʪʴ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʰʘʰʝʯ-

ʥʳʭ ʟʘʜʘʯ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ, ʧʦʩʣʝ, ʩʦʟʜʘʪʴ ʠ ʛʝʥʝʨʘʪʦʨ ʰʘʰʝʯʥʳʭ ʟʘʜʘʯ. 

ɿʘʜʘʯʠ: 

¶ ʇʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

¶ ʉʜʝʣʘʪʴ ʧʨʦʛʨʘʤʤʫ çʜʝʤʦʥʩʪʨʘʮʠʦʥʥʫʶ ʜʦʩʢʫè, ʨʝʘʣʠʟʫʶʱʫʶ ʩʦʙʣʶ-
ʜʝʥʠʝ ʚʩʝʭ ʧʨʘʚʠʣ ʧʨʠ ʠʛʨʝ ʯʝʣʦʚʝʢ-ʯʝʣʦʚʝʢ. 

¶ ʉʜʝʣʘʪʴ ʧʨʦʛʨʘʤʤʫ çʨʝʰʘʪʝʣʴ ʟʘʜʘʯè. 

¶ ʅʘ ʦʩʥʦʚʝ çʨʝʰʘʪʝʣʷè ʩʦʟʜʘʪʴ çʛʝʥʝʨʘʪʦʨ ʟʘʜʘʯè 

ɿʘ ʦʩʥʦʚʫ ʙʳʣʠ ʚʳʙʨʘʥʳ ʨʫʩʩʢʠʝ ʰʘʰʢʠ, ʥʦ ʥʘ ʧʦʣʝ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʘʟ-

ʤʝʨʦʚ. 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʘʷ ʜʦʩʢʘ, ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʛʨʳ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ. 

ɿʘʪʝʤ, ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ʉʧʝʨʚʘ ʩʜʝʣʘʥʦ 

ʨʝʰʝʥʠʝ ʦʜʥʦʭʦʜʦʚʦʢ, ʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ï ʤʥʦʛʦʭʦʜʦʚʦʢ. 

ʀ, ʥʘʢʦʥʝʮ, ʩʘʤʘʷ ʪʨʫʜʥʘʷ ʠ ʠʥʪʝʨʝʩʥʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʛʝʥʝʨʘʮʠʷ ʟʘʜʘʯ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯ çɺʳʠʛʨʳʰ ʚ ʥʝʩʢʦʣʴʢʦ ʭʦʜʦʚè. ʇʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ: 
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¶ ʂʘʢ ʦʩʥʦʚʘ ʜʣʷ ʙʫʜʫʱʝʡ ʟʘʜʘʯʠ ʙʝʨʝʪʩʷ ʧʦʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʚʳʠʛʨʘʪʴ ʟʘ ʦʜʠʥ ʭʦʜ. 

¶ ʉʦʩʪʘʚʣʷʝʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʛʨʳ-
ʚʘʶʱʘʷ ʩʪʦʨʦʥʘ ʤʦʞʝʪ ʧʨʠʡʪʠ ʢ ʧʦʟʠʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʧʫʥʢʪʝ 1 ʟʘ ʦʜʠʥ 

ʭʦʜ 

¶ ɺ ʧʦʣʦʞʝʥʠʷʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ 2, ʧʨʦʚʝʨʷʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʭʦʜʳ ʧʨʦ-

ʠʛʨʳʚʘʶʱʝʡ ʩʪʦʨʦʥʳ. ɽʩʣʠ ʚʩʝ ʭʦʜʳ ʧʨʠʚʦʜʷʪ ʢ ʧʦʟʠʮʠʠ, ʠʟ ʢʦʪʦʨʦʡ 

ʚʳʠʛʨʳʚʘʶʱʘʷ ʩʪʦʨʦʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʦʙʝʞʜʘʝʪ ʟʘ 1 ʭʦʜ (ʧʨʦʚʝʨʷ-

ʝʪʩʷ ʘʣʛʦʨʠʪʤʦʤ çɺʳʠʛʨʳʰ ʚ ʦʜʠʥ ʭʦʜè), ʪʦ ʧʦʣʫʯʝʥʥʦʝ ʚ 2 ʧʦʣʦʞʝʥʠʝ 

ʧʦʤʝʯʘʝʪʩʷ ʢʘʢ çʧʝʨʩʧʝʢʪʠʚʥʦʝè 

¶ ɼʣʷ ʚʩʝʭ çʧʝʨʩʧʝʢʪʠʚʥʳʭè ʧʦʟʠʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 3, ʧʨʦʚʝʨʷʝʪʩʷ, ʝʩʪʴ 

ʣʠ ʭʦʪʴ ʦʜʠʥ ʭʦʜ ʫ ʨʝʰʘʶʱʝʡ ʩʪʦʨʦʥʳ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʜʘʥʥʦʡ. ɽʩʣʠ ʪʘ-

ʢʦʡ ʭʦʜ ʝʩʪʴ, ʪʦ ʧʦʟʠʮʠʷ ʩʯʠʪʘʝʪʩʷ ʟʘʜʘʯʝʡ k-ʛʦ ʧʦʨʷʜʢʘ. 

¶ ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʚʪʦʨʷʝʪʩʷ, ʧʦʚʳʰʘʷ k ʟʘ ʢʘʞʜʳʡ ʧʨʦʭʦʜ ʘʣʛʦʨʠʪʤʘ. 
ʂʦʛʜʘ k ʧʨʠʥʠʤʘʝʪ ʥʫʞʥʦʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʥʘʯʝʥʠʝ, ʨʘʙʦʪʘ ʘʣʛʦʨʠʪʤʘ 

ʦʢʘʥʯʠʚʘʝʪʩʷ, ʘ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʧʦʣʫʯʝʥʥʘʷ ʧʦʟʠʮʠʷ ʠ ʚʳʚʦʜʷʪʩʷ ʚʩʝ 

ʚʳʠʛʨʳʰʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʭʦʜʦʚ ʜʣʷ ʨʝʰʘʶʱʝʡ ʩʪʦʨʦʥʳ. 

ɿʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ, ʚ ʮʝʣʦʤ, ʚʳʧʦʣʥʝʥʳ. ʉʦʟʜʘʥ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʥʘ ʷʟʳʢʝ Python.  

ʇʣʘʥʠʨʫʝʪʩʷ ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

¶ ɼʘʣʴʥʝʡʰʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʟʘʜʘʯ. 

¶ ʈʝʘʣʠʟʘʮʠʷ ʨʝʰʝʥʠʷ ʠ ʛʝʥʝʨʘʮʠʠ ʟʘʜʘʯ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʠʛʨʳʰ, ʥʦ ʠ ʥʘ 
ʥʘʠʣʫʯʰʠʡ ʭʦʜ 

¶ ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ, ʢʘʢʦʡ ʠʟ ʠʛʨʦʢʦʚ ʠʤʝʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʥʘʯʘʣʴʥʦʡ ʧʦʟʠʮʠʠ ʥʘ ʜʦʩʢʘʭ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʀʩʩʣʝ-

ʜʦʚʘʥʠʝ ʠʤʝʝʪ ʩʤʳʩʣ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʜʦʩʢʝ ʨʘʟʤʝʨʦʚ 4*4 ʧʨʠ ʦʙʦʶʜʥʦʡ 

ʧʨʘʚʠʣʴʥʦʡ ʠʛʨʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʩʚʝʩʪʠ ʚ ʥʠʯʴʶ. 

¶ ʇʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʚʘʨʠʘʮʠʝʡ ʠʛʨʳ ʚ çʧʦʜʜʘʚʢʠè 

¶ ʇʦʧʨʦʙʦʚʘʪʴ ʨʝʰʠʪʴ ʚʦʧʨʦʩ, ʩʫʱʝʩʪʚʫʶʪ ʣʠ ʪʘʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʢʦʛʜʘ ʥʝ-
ʦʩʧʦʨʠʤʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʫ ʦʜʥʦʛʦ ʠʟ ʠʛʨʦʢʦʚ ʠʤʝʝʪʩʷ ʢʘʢ ʚ ʦʙʳʯʥʦʡ 

ʠʛʨʝ, ʪʘʢ ʠ ʚ ʧʦʜʜʘʚʢʘʭ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʤʝʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʰʘʰʝʯʥʳʭ 

ʢʨʫʞʢʘʭ. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉɺʗɿʀ ʍʀʄʀʏɽʉʂʆɻʆ ʉʊʈʆɽʅʀʗ ʀ 

ɸʅʊʀʄʀʂʈʆɹʅʆʁ ɸʂʊʀɺʅʆʉʊʀ ʌʆʈʄɸɿɸʅʆɺ ʄɽʊʆɼʆʄ 

QSAR 

ʉʧʠʨʠʜʦʥʦʚʘ ɸʥʥʘ ɸʥʜʨʝʝʚʥʘ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ï ʩʨʝʜʥʷʷ 

ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ˉ 23 ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʘʥʛʣʠʡʩʢʦʛʦ 

ʷʟʳʢʘ ʛ. ʆʨʣʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸ.ʖ.ɺʠʥʦʢʫʨʦʚ, ʧʝʜʘʛʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ɹʋ ʆʆ ɼʆ çɼʚʦʨʝʮ ʧʠʦʥʝʨʦʚ ʠ ʰʢʦʣʴʥʠʢʦʚ ʠʤ. ʖ.ɸ. 

ɻʘʛʘʨʠʥʘè, ʜʝʪʩʢʠʡ ʪʝʭʥʦʧʘʨʢ çʂʚʘʥʪʦʨʠʫʤè, ʛ. ʆʨʸʣ 
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ɺʚʝʜʝʥʠʝ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʜʘʥʥʳʤ ɺʆɿ, ʪʨʠ ʧʫʥʢʪʘ ʚ ʩʧʠʩʢʝ 10 ʚʝʜʫʱʠʭ 

ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʚ ʤʠʨʝ ʟʘʥʠʤʘʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʠʥʬʝʢʮʠʠ ʠʣʠ ʙʦʣʝʟʥʠ, 

ʠʤʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ (ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ ʥʠʞʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, 

ʜʠʘʨʝʡʥʳʝ ʙʦʣʝʟʥʠ ʠ ʪʫʙʝʨʢʫʣʝʟ). ʀ ʦʪ ʥʠʭ ʫʤʠʨʘʝʪ ʢʘʞʜʳʡ ʜʝʩʷʪʳʡ ʯʝʣʦʚʝʢ 

ʚ ʤʠʨʝ. 

ɻʣʦʙʘʣʴʥʫʶ ʝʞʝʛʦʜʥʫʶ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʣʝʢʘʨ-

ʩʪʚʝʥʥʦ-ʫʩʪʦʡʯʠʚʳʭ ʰʪʘʤʤʦʚ ʠʥʬʝʢʮʠʡ ʦʮʝʥʠʚʘʶʪ ʤʠʥʠʤʫʤ ʚ 700 000 ʯʝʣʦ-

ʚʝʢ. ɽʩʣʠ ʩʠʪʫʘʮʠʷ ʥʝ ʠʟʤʝʥʠʪʩʷ, 100 ʤʣʥ ʯʝʣʦʚʝʢ ʢ 2030 ʛʦʜʫ ʫʤʨʫʪ ʧʨʝʞʜʝ-

ʚʨʝʤʝʥʥʦ, ʘ ʯʝʨʝʟ 35 ʣʝʪ ʵʪʘ ʮʠʬʨʘ ʜʦʩʪʠʛʥʝʪ 300 ʤʣʥ. ʄʠʨʦʚʘʷ ʝʞʝʛʦʜʥʘʷ 

ʩʤʝʨʪʥʦʩʪʴ ʠʟ-ʟʘ ɸɹʈ ʜʦʩʪʠʛʥʝʪ ʢ 2050 ʛʦʜʫ 10 ʤʣʥ 

ʆʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ(QSAR). 

QSAR Quantitative Structure-Activity Relationship ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ, ʩʚʷʟʳʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʚʝʱʝʩʪʚʘ ʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ. 

ʉʪʘʜʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ çʦʙʫʯʘʶʱʝʡè ʚʳʙʦʨʢʠ ʩʦʝʜʠʥʝ-

ʥʠʡ ʩ ʠʟʚʝʩʪʥʳʤ ʩʚʦʡʩʪʚʦʤ (ʘʢʪʠʚʥʦʩʪʴʶ) ʠʣʠ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ; ʦʧʠʩʘʥʠʝ ʤʦ-

ʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚʳʙʦʨʢʠ ʩ ʧʦʤʦʱʴʶ ʜʝ-

ʩʢʨʠʧʪʦʨʦʚ; ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ çʩʪʨʫʢʪʫʨʘ-ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴè ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʩʦʟʜʘʥʠʝʤ ʫʩʪʦʡʯʠʚʦʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʣʷ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʩʚʦʡʩʪʚ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʚʷʟʠ ʩʪʨʦʝʥʠʷ, ʭʠʤʠ-

ʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʦʨʤʘʟʘʥʦʚ ʠ ʠʭ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ɿʘʜʘʯʠ: ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ ʬʦʨʤʘʟʘʥʦʚ. ʉʦʩʪʘʚʠʪʴ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ ʬʦʨʤʘʟʘʥʦʚ ʩ ʠʟʚʝʩʪ-

ʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʝʜʩʪʘʚʠʪʴ ʩʪʨʫʢʪʫʨʳ ʬʦʨʤʘʟʘʥʦʚ ʦʙʫʯʘ-

ʶʱʝʡ ʚʳʙʦʨʢʠ ʚ ʧʨʠʥʷʪʦʤ ʜʣʷ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʬʦʨʤʘʪʝ. ɺʳʧʦʣʥʠʪʴ ʨʘʩ-

ʯʝʪ ʜʝʩʢʨʠʧʪʦʨʦʚ ʜʣʷ ʬʦʨʤʘʟʘʥʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ɺʳʷʚʠʪʴ ʜʝʩʢʨʠʧʪʦʨʳ 

ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʚʷʟʴʶ ʩ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʦʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʩʚʷʟʠ 

ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ 

ʬʦʨʤʘʟʘʥʦʚ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʣʝʪʢʠ (ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʩʣʘʡʜʝ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʳʭ ʩʪʘʪʝʡ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʬʦʨʤʘʟʘʥʳ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʧʦʩʦʙʥʳ ʦʢʘʟʳʚʘʪʴ ʫʛʥʝʪʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘʙʘʢʪʝʨʠʠ. ʆʜʥʘʢʦ, 

ʫʯʠʪʳʚʘʷ ʥʝʚʝʨʦʷʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʜʝʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʬʦʨʤʘʟʘʥʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʌʘʨʤʦʟʘʥʳ ï 

ʵʪʦ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʘʟʦʛʠʜʨʘʟʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩʚʷʟʝʡ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʥʘʤʠ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ ʥʘʫʯ-

ʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʯʪʦʙʳ ʦʪʦʙʨʘʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. ʇʦʩʣʝ ʙʳʣʘ ʩʦ-

ʟʜʘʥʘ ʙʘʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɿʘʪʝʤ ʥʘʤʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ 

ʦʙʨʘʙʦʪʢʝ ʩʦʝʜʠʥʝʥʠʡ ʚ ʭʠʤʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ, ʛʦʪʦʚʳʝ ʬʘʡʣʳ ʙʳʣʠ ʩʦʭʨʘ-

ʥʝʥʳ ʚ ʬʦʨʤʘʪʝ ʩʤʘʡʣʩ. ʇʦʩʣʝ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʸʪ ʜʝʩʢʨʠʧʪʦʨʦʚ ʚ ʧʨʦ-

ʛʨʘʤʤʝ e-DRAGON, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʙʳʣʘ ʧʦʣʫʯʝʥʘ  ʙʘʟʘ ʜʘʥʥʳʭ ʜʝʩʢʨʠʧ-
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ʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʬʦʨʤʘʟʘʥʘ.. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʟʥʘʯʠʤʳʭ ʜʝ-

ʩʢʨʠʧʪʦʨʦʚ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺʳʙʦʨ ʟʥʘʯʠʤʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʧʦʣʫʯʝʥ-

ʥʫʶ ʨʘʥʝʝ ʙʘʟʫ ʜʝʩʢʨʠʧʪʦʨʦʚ, ʜʘʣʝʝ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʬʠʮʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʧʨʦ-

ʠʟʚʦʜʝʤ ʨʘʩʯʝʪ ʤʝʞʜʫ ʜʝʩʢʨʠʧʪʦʨʘʤʠ ʠ ʬʦʨʤʘʟʘʥʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-

ʩʪʠ, ʛʜʝ ʥʘʭʦʜʠʤ ʢʦʵʬʠʮʝʥʪ ʜʣʷ ʢʘʞʜʦʛʦ ʜʝʩʢʨʠʧʪʦʨʘ. ʅʘʤ ʥʝʦʙʭʦʜʠʤ ʢʦʵʬ-

ʬʠʮʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʤʦʜʫʣʴ ʢʦʪʦʨʦʛʦ ʙʦʣʴʰʝ 0.3, ʧʦʩʣʝ ʤʳ ʩʦʟʜʘʝʤ ʩʧʠʩʦʢ 

ʟʥʘʯʠʤʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ ʧʨʠ ʟʘʜʘʥʥʦʤ ʫʩʣʦʚʠʠ.ɺʳʙʠʨʘʝʤ ʧʦ 1-2 ʜʝʩʢʨʠʧʪʦ-

ʨʘʤ, ʠ ʧʦʩʣʝ ʧʦʣʫʯʘʝʤ ʙʘʟʫ ʜʘʥʥʳʭ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 15-16 ʟʥʘʯʠʤʳʭ ʜʝ-

ʩʢʨʠʧʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʧʨʠ ʧʦʤʦʱʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʛʨʝʩʩʠʠ ʚ 

ʧʨʠʣʦʞʝʥʠʠ MS Exel  ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʚʷʟʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ  ʩʚʷʟʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʜʝʩʢʨʠʧʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʠʢʩʘ ʙʳʣʦ ʠʩʢʣʶʯʝʥʳ ʠʟ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. ʅʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʷ ʧʦʣʫʯʠʣʘ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. 

ʀʪʦʛʦʚʳʡ ʧʨʦʜʫʢʪ: ʤʦʜʝʣʴ ʩʚʷʟʠ ʜʝʩʢʨʠʧʪʦʨʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ. 

ɺʳʚʦʜʳ: ɺʚʠʜʫ ʨʘʟʥʦʦʙʨʘʟʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ ʬʦʨʤʘʟʘʥʦʚ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴʩʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʳʤ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʩʢʨʠʥʠʥʛʘ, ʚ ʯʘʩʪʥʦʩʪʠ QSAR, ʜʣʷ ʧʦ-

ʠʩʢʘ ʩʦʝʜʠʥʝʥʠʡ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

2. ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʠʣ ʩʦʩʪʘʚʠʪʴ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ ʬʦʨʤʘ-

ʟʘʥʦʚ ʩ ʠʟʚʝʩʪʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʦʜʠʥʘʢʦʚʳʭ 

ʝʜʠʥʠʮʘʭ. 

3. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʫʢʪʫʨʳ ʬʦʨʤʘ-

ʟʘʥʦʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʚ ʧʨʠʥʷʪʦʤ ʜʣʷ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʬʦʨʤʘʪʝ. 

4. ɺʳʧʦʣʥʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ e-Dragon ʨʘʩʯʝʪ ʚʳʷʚʠʣ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʥʘʯʠʤʳʭ ʜʝʩʢʨʠʧʪʦʨʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

5. ʄʝʪʦʜʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ MS Excel ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʚʷʟʠ ʩʪʨʦʝʥʠʷ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʬʦʨʤʘʟʘʥʦʚ ʠ ʠʭ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʪʠ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ in silico.  
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ʈʋʂɸ ʇʆʄʆʑʀ: ʂɸʂ ʋʉʊʈʆɽʅ ɹʀʆʅʀʏɽʉʂʀʁ ʇʈʆʊɽɿ 

ʉʧʠʮʳʥ ʊ. ɸ.  
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʠʜʝʪ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʙʦʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʦʜʥʘʢʦ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʩʦʭʨʘʥʷʝʪʩʷ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ 

ʦʢʦʣʦ 12% ʣʶʜʝʡ ʥʘ ʧʣʘʥʝʪʝ ʠʤʝʶʪ ʥʘʨʫʰʝʥʠʷ ʩʪʨʫʢʪʫʨ ʦʨʛʘʥʠʟʤʘ, ʩʥʠʞʘʶ-

ʱʠʝ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʬʠʟʠʯʝ-

ʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɹʦʣʝʝ 50 ʤʠʣ-

ʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʢʘʞʜʳʡ ʛʦʜ ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʚʘʣʠʜʥʦʩʪʴ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠ-

ʯʠʥʘʤ, ʦʢʦʣʦ 300 000 ʪʝʨʷʶʪ ʥʦʛʠ, ʘ 390 ʪʳʩʷʯ ï ʨʫʢʠ. ʋʪʨʘʪʘ ʢʦʥʝʯʥʦʩʪʠ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʚʦʜʠʪ ʢ ʬʠʟʠʯʝʩʢʠʤ ʦʛʨʘʥʠʯʝʥʠʷʤ, ʥʦ ʪʘʢʞʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʠ ʩʦʮʠ-

ʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʧʦʩʪʨʘʜʘʚʰʝʛʦ. ʕʪʦ ʚʩʝ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʣʦ-

ʚʝʢʘ. 

ʇʳʪʘʷʩʴ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʪʨʘʚʤʳ, ʯʝʣʦʚʝʯʝʩʪʚʦ ʠʟʤʝʥʷʝʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʦʚ, ʘʜʘʧʪʠʨʫʝʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʣʷ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥ-

ʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʠʙʝʛʘʝʪ ʢ ʧʦʤʦʱʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʥʝʯʥʦ-

ʩʪʝʡ ï ʧʨʦʪʝʟʦʚ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʙʦʨʦʤ ʚʩʝ ʯʘʱʝ ʩʪʘ-

ʥʦʚʷʪʩʷ ʙʠʦʥʠʯʝʩʢʠʝ ʧʨʦʪʝʟʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʥʝ ʠʥʪʝʨʝʩʥʦ ʫʟʥʘʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʙʠʦʥʠʯʝʩʢʠʡ 

ʧʨʦʪʝʟ ð ɻ ʪʦ ʧʦʣʝʟʥʦʝ ʠʟʦʙʨʝʪʝʥʠʝ, ʘ ʪʘʢʞʝ ʷ ʭʦʯʫ ʠʟʫʯʠʪʴ ʢʘʢ ʦʥ ʫʩʪʨʦʝʥ. ʅʘ 

https://ru.wikipedia.org/wiki/QSAR
https://www.forbes.ru/tekhnologii
https://www.sciencedirect.com/journal/journal-of-molecular-structure
https://www.sciencedirect.com/journal/journal-of-molecular-structure
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ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʢʝʪʘ ʷ ʠʩʩʣʝʜʫʶ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʪʝʟʘ. 

ʎʝʣʴ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: 

ʀʟʫʯʠʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʠ ʩʘʤʦʤʫ ʩʢʦʥʩʪʨʫʠʨʦ-

ʚʘʪʴ ʝʛʦ ʤʘʢʝʪ. 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: 

1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʩʪʦʨʠʝʡ ʩʦʟʜʘʥʠʷ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ. 

2. ʇʦʥʷʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʦʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ. 

3. ʀʟʫʯʠʪʴ ʩʪʨʦʝʥʠʝ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ. 

4. ʀʩʩʣʝʜʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʠ ʩʢʦʥʩʪʨʫʠʨʦ-

ʚʘʪʴ ʝʛʦ ʨʘʙʦʯʠʡ ʤʘʢʝʪ. 

5. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ɻʠʧʦʪʝʟʘ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: ʙʠʦʥʠʯʝʩʢʠʡ ʧʨʦʪʝʟ ʤʦ-

ʞʝʪ ʧʦʣʥʦʩʪʴʶ ʚʝʨʥʫʪʴ ʬʫʥʢʮʠʠ ʫʪʨʘʯʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ. 

ɺ 1958 ʛʦʜʫ ʚʧʝʨʚʳʝ ʧʨʦʟʚʫʯʘʣ ʪʝʨʤʠʥ çʙʠʦʥʠʯʝʩʢʠʡè: ʝʛʦ ʧʨʠʜʫʤʘʣ 

ʚʦʝʥʥʳʡ ʚʨʘʯ ɼʞʝʢ ʉʪʠʣ, ʟʘʥʠʤʘʚʰʠʡʩʷ ʤʝʜʠʮʠʥʩʢʠʤʠ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʆʥ ʠʩʩʣʝʜʦʚʘʣ ʧʨʠʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʩʪʨʫʢʪʫʨʳ, ʘ ʟʘʪʝʤ ʠʩ-

ʧʦʣʴʟʦʚʘʣ ʠʭ ʜʣʷ ʚʦʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʚ ʉʉʉʈ ʨʘʟʨʘʙʦʪʘʣʠ 

ʧʝʨʚʫʶ ʤʠʢʨʦʵʣʝʢʪʨʠʯʝʩʢʫʶ ʨʫʢʫ. 

ɺ 2007-ʤ ʢʘʥʘʜʩʢʘʷ Touch Bionics ʧʨʝʜʩʪʘʚʠʣʘ i-limb ð ʧʝʨʚʳʡ ʰʠʨʦʢʦ 

ʜʦʩʪʫʧʥʳʡ ʙʠʦʥʠʯʝʩʢʠʡ ʧʨʦʪʝʟ. ʕʪʘ ʨʫʢʘ ʚʝʩʠʣʘ ʚʩʝʛʦ 25 ʢʛ, ʦʙʣʘʜʘʣʘ ʪʦʥʢʠʤʠ 

ʧʘʣʴʮʘʤʠ ʠ ʦʪʢʨʳʚʘʣʘ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ: ʦʪ ʨʘʙʦʪʳ 

ʩ ʤʳʰʢʦʡ ʜʦ ʟʘʚʷʟʳʚʘʥʠʷ ʰʥʫʨʢʦʚ. ʇʨʦʪʝʟ ʢʨʝʧʠʪʩʷ ʥʘ ʛʠʣʴʟʝ, ʣʝʛʢʦ ʟʘʢʨʫʯʠ-

ʚʘʝʪʩʷ ʠ ʦʪʢʨʫʯʠʚʘʝʪʩʷ. 

ɺ 2018 ʛʦʜʫ ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʧʨʦʪʝʟʳ ʜʣʷ ʛʣʘʟʘ ð Argus II. ʆʥ ʧʦʤʦ-

ʛʘʝʪ ʯʘʩʪʠʯʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʨʝʥʠʝ ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʠ ʦʩʪʘʚʰʠʭʩʷ 

ʢʣʝʪʦʢ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʪʝʟʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʫʤʝʶʪ 

ʠʤʠʪʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʞʝʩʪʳ, ʧʝʨʝʜʘʚʘʪʴ ʪʘʢʪʠʣʴʥʳʝ ʦʱʫʱʝʥʠʷ. 

ʅʘʢʦʥʝʮ, ʵʢʟʦʩʢʝʣʝʪʳ ð ʵʪʦ ʧʝʨʝʭʦʜʥʳʡ ʵʪʘʧ: ʦʥʠ ʥʝ ʟʘʤʝʥʷʶʪ ʫʪʨʘʯʝʥʥʳʝ 

ʦʨʛʘʥʳ, ʘ ʜʦʧʦʣʥʷʶʪ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʣʶʜʠ 

ʙʝʟ ʬʠʟʧʦʜʛʦʪʦʚʢʠ ʤʦʛʫʪ ʧʦʜʥʠʤʘʪʴ ʪʷʞʝʩʪʠ, ʘ ʧʘʨʘʣʠʟʦʚʘʥʥʳʝ ð ʜʚʠʛʘʪʴʩʷ. 

ɺʩʝ ʧʨʦʪʝʟʳ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʢʨʝʧʣʝʥʠʝ, ʢʦʤʧʦʥʝʥʪ ʟʘ-

ʤʝʥʷʝʤʦʡ ʯʘʩʪʠ ʠ ʢʦʩʤʝʪʠʯʝʩʢʘʷ ʦʙʣʠʮʦʚʢʘ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʙʠʦʥʠʯʝʩʢʠʡ ʧʨʦʪʝʟ ʥʦʛʠ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʦʙʷʟʘʪʝʣʴ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ: 

¶ ʩʠʣʠʢʦʥʦʚʘʷ ʤʘʥʞʝʪʘ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ; 

¶ ʦʧʦʨʘ ï ʪʠʪʘʥʦʚʳʡ ʩʪʝʨʞʝʥʴ, ʬʦʨʤʦʡ ʥʘʧʦʤʠʥʘʶʱʠʡ ʛʦʣʝʥʴ; 

¶ ʰʘʨʥʠʨʥʳʡ ʤʦʜʫʣʴ ʩ ʤʠʢʨʦʜʚʠʞʢʘʤʠ ʠ ʧʨʦʮʝʩʩʦʨʦʤ; 

¶ ʙʣʦʢ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʚʩʝ ʧʦʩʪʫʧʘʶʱʠʝ 
ʩʠʛʥʘʣʳ. 
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ʋʧʨʘʚʣʝʥʠʝ ʙʠʦʥʠʯʝʩʢʦʡ ʨʫʢʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʵʣʝʢʪʨʦʜʳ ʩ ʧʦ-

ʤʦʱʴʶ ɻ ʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʳʰʮ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʪʝʟ çʫʣʘʚʣʠ-

ʚʘʝʪè ʤʳʰʝʯʥʳʝ ʩʠʛʥʘʣʳ ʠ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʠʭ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʨʝʰʘʝʪʩʷ ʜʚʫʤʷ ʜʝʡʩʪʚʠʷʤʠ ʧʨʦʪʝʟʘ ï ʭʚʘʪʦʤ ʠ ʱʫʧʦʤ. 

ʇʝʨʚʦʝ ʧʦʟʚʦʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʨʫʧʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʚʪʦʨʦʝ ï ʩ ʤʝʣ-

ʢʠʤʠ, ʥʘʧʨʠʤʝʨ, ʟʘʩʪʝʛʥʫʪʴ ʤʦʣʥʠʶ ʠʣʠ ʟʘʚʷʟʘʪʴ ʰʥʫʨʢʠ. ʅʝʢʦʪʦʨʳʝ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʠ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʠʦʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ, ʚʩʪʨʘʠʚʘʷ ʚ ʥʠʭ ʨʘʟ-

ʣʠʯʥʳʝ ʜʘʪʯʠʢʠ ʠ ʛʘʜʞʝʪʳ, ʫʩʪʨʦʡʩʪʚʘ ʦʧʣʘʪʳ, ʬʦʥʘʨʠʢʠ. 

ʈʠʩʫʥʦʢ 1. 

ʉʥʘʯʘʣʘ ʷ ʚʟʷʣ ʤʠʢʨʦʢʦʥʪʨʦʣʝʨ ʠ ʧʦʜʢʣʶʯʠʣ ʝʛʦ ʢ ʧʠʪʘʥʠʶ.

 
ʈʠʩʫʥʦʢ 2. 

ɿʘʪʝʤ, ʷ ʥʘʯʘʣ ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʝʨ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʠʤʧʫʣʴʩʦʚ ʨʫʢʘ ʪʦ ʩʛʠʙʘʣʘʩʴ, ʪʦ ʨʘʟʛʠʙʘʣʘʩʴ. 
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ʈʠʩʫʥʦʢ 3. 

 

ʇʦʩʣʝ ʵʪʦʛʦ, ʷ ʥʘʯʘʣ ʜʝʣʘʪʴ ʢʦʨʧʫʩ ʤʦʝʛʦ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ. 

ʀ ʥʘʢʦʥʝʮ, ʷ ʧʨʠʩʪʫʧʠʣ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʘʣʴʮʝʚ ʜʣʷ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʪʝʟʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʜʦʙʠʣʦʩʴ ʟʘʤʝʪʥʦʛʦ ʫʩʧʝʭʘ. ɹʠʦʧʨʦ-

ʪʝʟʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʧʝʨʝ-

ʥʝʩʰʝʛʦ ʘʤʧʫʪʘʮʠʶ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʥʝ 

ʟʘʤʝʜʣʷʶʪ ʪʝʤʧʦʚ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʙʫʜʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʦʪʝʟʳ ʧʦʣʫʯʘʪ 

ʙʦʣʴʰʠʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʪʘʥʫʪ ʣʝʛʢʠʤʠ, ʩʠʣʴʥʳʤʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ, 

ʵʥʝʨʛʦʝʤʢʠʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʯʝʣʦʚʝʢʘ, 

ʯʫʪʢʦ ʦʪʚʝʯʘʶʱʠʤʠ ʚʩʝʤ ʝʛʦ ʟʘʧʨʦʩʘʤ. 

ʊʘʢʞʝ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʧʦʷʚʷʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʩ ʥʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʙʠʦʥʠʯʝʩʢʠʤ ʧʨʦʪʝ-

ʟʘʤ ʧʨʝʚʦʩʭʦʜʠʪʴ ʧʦ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʥʝʯʥʦʩʪʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ 

ʙʠʦʥʠʯʝʩʢʠʭ ʧʨʦʪʝʟʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʜʘʪʴ ʚʣʘʜʝʣʴʮʫ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʯʫʚʩʪʚʦ-

ʚʘʪʴ ʦʙʲʝʢʪ, ʢ ʢʦʪʦʨʦʤʫ ʦʥ ʧʨʠʢʘʩʘʝʪʩʷ, ʪʦ ʝʩʪʴ ʩʜʝʣʘʪʴ ʧʨʦʪʝʟ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʳʤ. ɺʦ-ʚʪʦʨʳʭ, ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʞʜʳʡ ʨʘʟ ʩʥʠʤʘʪʴ ʠ ʥʘʜʝʚʘʪʴ 

ʧʨʦʪʝʟ (ʧʨʠ ʧʨʠʝʤʝ ʜʫʰʘ ʠʣʠ ʧʝʨʝʜ ʩʥʦʤ), ʪʦ ʝʩʪʴ ʪʨʝʙʫʝʪʩʷ ʚʞʠʚʣʝʥʠʝ ʚʩʝʭ 

ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ ʧʦʢʘ ʤʘʣʦ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʦ ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʩʣʫʯʘʠ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ ʦʪʥʦʩʠʪʩʷ ʢ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʯʘʩʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʩʙʦʨʫ ʩʨʝʜʩʪʚ. ʆʜʥʘʢʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʮʝ-

ʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠʪʠʝ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ, ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʧʨʦʷʚʣʷʝʪ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʤʥʦʛʠʝ ʜʘʞʝ ʧʨʠʚʝʪʩʪʚʫʶʪ ʝʝ ʚʥʝʜ-

ʨʝʥʠʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʦʪʦʚʥʦʩʪʠ ʩʦʮʠʫʤʘ ʧʨʠʥʷʪʴ ʜʘʥʥʫʶ ʩʪʫʧʝʥʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʤʝʜʠʮʠʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʡ ʠʥʪʝʨʝʩ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ, ʯʪʦ ʦʙʱʝʩʪʚʦ ʘʢʪʠʚʥʦ ʛʦʪʦʚʠʪʩʷ ʢ ʚʥʝʜʨʝʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʨʛʘ-

ʥʦʚ ʠ ʧʦʟʠʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʣʶʜʝʡ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ. 
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ɺ ʭʦʜʝ ʥʘʰʝʡ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʦʧʨʦʩʳ ʠʩʪʦʨʠʠ ʩʦʟʜʘʥʠʷ ʙʠʦʥʠʯʝʩʢʦʛʦ ʧʨʦʪʝʟʘ, ʠʟʫʯʝʥʦ ʝʛʦ ʩʪʨʦʝʥʠʝ, ʧʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʠʦʧʨʦʪʝʟʘ ʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥ ʝʛʦ ʨʘʙʦʯʠʡ ʤʘ-

ʢʝʪ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʤʘʢʝʪʘ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʙʠʦʥʠʯʝʩʢʠʡ ʧʨʦʪʝʟ ʤʦ-

ʞʝʪ ʧʦʣʥʦʩʪʴʶ ʚʝʨʥʫʪʴ ʬʫʥʢʮʠʠ ʫʪʨʘʯʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ. 

ʎʝʣʴ ʤʦʝʡ ʧʨʦʝʢʪʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʜʦʩʪʠʛʥʫʪʘ, ʛʠʧʦʪʝʟʘ ʜʦ-

ʢʘʟʘʥʘ. 
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ʕʃɽʂʊʈʆʅʅʓʁ ɾʋʈʅɸʃ ɼʃʗ ʇʃɸɿʄʆʍʀʄʀʏɽʉʂʆɻʆ 

ʈɽɸʂʊʆʈɸ 

ʉʪʘʨʠʢʦʚ ɸʨʩʝʥʠʡ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʣʠʮʝʡ ʧʨʠ 

ʊʇʋ, 10 ʢʣʘʩʩ 

ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɻʝʨʘʩʠʤʦʚ ʈʦʤʘʥ ɼʤʠʪʨʠʝʚʠʯ, ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ʃʇʄʕʆ ʊʇʋ 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʠʡ ʨʝʘʢʪʦʨ, ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ, 

Google Drive, Google Drive API, C# 

ɺʦ ʤʥʦʛʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʚʝʜʸʪʩʷ ʞʫʨʥʘʣ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʇʠʩʴʤʝʥʥʳʡ 

ʞʫʨʥʘʣ ʥʝ ʚʩʝʛʜʘ ʧʨʘʢʪʠʯʝʥ: ʝʛʦ ʥʝʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʥʝʫʜʦʙʥʦ ʟʘʧʦʣʥʷʪʴ, ʦʥ ʤʦʞʝʪ ʟʘʪʝʨʷʪʴʩʷ ʠʣʠ ʧʨʠʡʪʠ ʚ 

ʥʝʛʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʣʘʙʦʨʘʪʦʨʠʡ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪ 

ʵʣʝʢʪʨʦʥʥʳʡ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦ-

ʛʠʠ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥ-

ʥʳʭ. ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʙʘʟʳ ʜʘʥʥʳʭ[1]. ʊʘʢʦʡ 

ʤʝʪʦʜ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʘʪʘʣʦʛʠʟʠʨʦʚʘʥʠʷ, ʧʦʠʩʢʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʆʜʥʘʢʦ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʩʣʠʰʢʦʤ ʩʣʦʞ-

https://medobr.com/news/istoriya-protezirovaniya-ot-drevneyshikh-vremen-do-nashikh-dney/
https://medobr.com/news/istoriya-protezirovaniya-ot-drevneyshikh-vremen-do-nashikh-dney/
https://trends.rbc.ru/trends/industry/5e91e02b9a79474e8cb6d892/
https://science-education.ru/ru/article/view?id=28969/
http://tm.spbstu.ru/%D0%A4%D0%B0%D0%B9%D0%BB:KovalevHand1.jpg/
http://tm.spbstu.ru/%D0%A4%D0%B0%D0%B9%D0%BB:KovalevHand1.jpg/
https://vk.com/@wowfacty-bionicheskii-protez-ustroistvo-ustanovka-princip-raboty
https://vk.com/@wowfacty-bionicheskii-protez-ustroistvo-ustanovka-princip-raboty
https://cyberleninka.ru/article/n/bionicheskoe-protezirovanie-konechnosti
https://elibrary.ru/item.asp?id=35220173
https://rostec.ru/news/ruka-pomoshchi-kak-ustroen-bionicheskiy-protez/
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ʥʳʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʘʨʠ-

ʘʥʪʘ ʚʳʩʪʫʧʘʶʪ Excel ʪʘʙʣʠʮʳ. ʆʥʠ ʫʜʦʙʥʳ ʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʥʘʛʣʷʜʥʦ ʧʦ-

ʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʨʝʟ ʛʨʘʬʠʢʠ), ʘ ʪʘʢʞʝ ʠʭ ʤʦʞʥʦ ʭʨʘʥʠʪʴ 

ʢʘʢ ʥʘ  ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʪʘʢ ʠ ʥʘ ʦʙʣʘʯʥʦʤ ʩʝʨʚʝʨʝ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʦʙʣʘʯʥʳʭ ʭʨʘʥʠʣʠʱ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʚʩʝ 

ʜʘʥʥʳʝ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʩ ʜʦʩʪʫʧʦʤ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ, ʛʜʝ ʝʩʪʴ ʠʥʪʝʨʥʝʪ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʥʝʜ-

ʨʝʥʠʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ ʚ ʠʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʟʤʦʭʠʤʠʯʝ-

ʩʢʠʤ ʨʝʘʢʪʦʨʦʤ[2]. 

ɿʘʜʘʯʠ: 

¶ ɺʳʙʨʘʪʴ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ; 

¶ ʀʟʫʯʠʪʴ API ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ; 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʥʶ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʦʙʣʘʯʥʦʤʫ ʩʝʨʚʝʨʫ; 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʥʶ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʠ ʦʪʧʨʘʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ; 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʶ ʩʦʟʜʘʥʠʷ Excel ʪʘʙʣʠʮ; 

¶ ʈʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʶ ʟʘʛʨʫʟʢʠ Excel ʪʘʙʣʠʮ ʥʘ ʦʙʣʘʯʥʳʡ ʩʝʨʚʝʨ; 

 ɺ ʢʘʯʝʩʪʚʝ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʠʩʧʦʣʴʟʫʝʪʩʷ Google Drive. ɼʘʥʥʳʡ 

ʚʳʙʦʨ ʦʙʫʩʣʦʚʣʝʥ ʨʷʜʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ: ʠʤʝʝʪʩʷ ʙʝʩʧʣʘʪʥʳʡ ʪʘʨʠʬʥʳʡ ʧʣʘʥ, 

ʙʝʩʧʣʘʪʥʘʷ ʙʠʙʣʠʦʪʝʢʘ Drive API Client Library ʜʣʷ ʧʣʘʪʬʦʨʤʳ .NET, ʘ ʪʘʢʞʝ 

ʭʦʨʦʰʦ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʝ API. ɺʩʸ ʵʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʞʫʨʥʘʣʦʤ. 

 ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʥʪʝʨʬʝʡʩ ʤʦʛ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ Google Drive API, 

ʥʫʞʥʦ ʧʨʦʡʪʠ ʘʚʪʦʨʠʟʘʮʠʶ. ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʘʚʪʦʨʠʟʘʮʠʠ. 

ʉʥʘʯʘʣʘ ʧʨʠʣʦʞʝʥʠʝ ʟʘʧʨʘʰʠʚʘʝʪ ʪʦʢʝʥ. ɿʘʪʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʘʸʪ ʩʦʛʣʘʩʠʝ ʥʘ 

ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. ʇʦʩʣʝ ʩʦʛʣʘʰʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠʣʦʞʝʥʠʝ 

ʧʦʣʫʯʘʝʪ ʢʦʜ ʘʚʪʦʨʠʟʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʢʝʥ. ʊʦʢʝʥ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ Google Drive ʭʨʘʥʠʣʠʱʫ (ʜʘʣʝʝ ʜʠʩʢ) ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʠʤ. 
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ [3] . 

 

 ʏʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʨʘʥʠʣʠʱʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ, ʥʫʞʥʦ ʝʛʦ 

ʥʘʩʪʨʦʠʪʴ. ɺ ʦʬʠʮʠʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ[4] ʧʦʢʘʟʘʥʦ, ʢʘʢ ʥʘʩʪʨʦʠʪʴ Google 

API ʠ ʧʦʣʫʯʠʪʴ client id ʠ client secret. ɹʣʘʛʦʜʘʨʷ ʥʠʤ ʩʝʨʚʝʨʘ Google ʦʧʨʝʜʝ-

ʣʷʶʪ ʭʨʘʥʠʣʠʱʝ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʠʥʪʝʨʬʝʡʩ. ʊʘʢʞʝ ʝʩʪʴ ʚʘʞʥʦʝ ʟʘ-

ʤʝʯʘʥʠʝ: ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʝʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʚ ʤʝʥʶ ʩʦʛʣʘʰʝʥʠʷ ʠʤʝʝʪ 

ʣʦʛʦ ʠʣʠ ʟʘʧʨʘʰʠʚʘʝʪ ʧʨʘʚʦ ʥʘ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʢʢʘʫʥʪʝ ʠʣʠ ʧʨʘʚʦ ʥʘ ʩʢʘʯʠ-

ʚʘʥʠʝ ʬʘʡʣʦʚ, ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ 

ʟʘʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ. ʀʥʪʝʨʬʝʡʩ ʠʩʧʦʣʴʟʫʝʪ ʪʦʣʴʢʦ ʧʨʘʚʦ ʥʘ ʟʘʛʨʫʟʢʫ ʬʘʡ-

ʣʦʚ ʚ ʭʨʘʥʠʣʠʱʝ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʧʨʠʣʦʞʝʥʠʶ ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ ʚʝʨʠʬʠʢʘʮʠʷ, 

ʚʘʞʥʦ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʣʦʛʦ ʠ ʟʘʧʨʘʰʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʧʨʘʚʦ ʥʘ ʟʘʛʨʫʟʢʫ ʬʘʡʣʦʚ 

(https://www.googleapis.com/auth/drive.file). 

 ʅʘ ʨʠʩʫʥʢʘʭ 2.1 ʠ 2.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʥʶ ʩʦʟʜʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʢ Google Drive. ɿʜʝʩʴ ʫʢʘʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʅʘʟʚʘʥʠʝ ʜʠʩʢʘ 

(ʥʝ ʙʦʣʴʰʝ 12 ʩʠʤʚʦʣʦʚ), ʜʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʨʘʟʥʳʭ ʦʧʝʨʘʪʦʨʦʚ, client id ʠ 

client secret, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʝʨʚʝʨʘ Google 

ʩʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʣʦʞʝʥʠʝ ʠ ʦʪʧʨʘʚʠʪʴ ʢʦʜ ʘʚʪʦʨʠʟʘʮʠʠ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ 

ʜʠʩʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ. ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʠʟʦʰʣʘ 

ʦʰʠʙʢʘ ʠʟ-ʟʘ ʥʝʢʦʨʨʝʢʪʥʦ ʚʚʸʜʝʥʥʦʛʦ client id ʠ client secret, ʪʦ ʧʨʦʛʨʘʤʤʘ 

ʦʪʦʙʨʘʟʠʪ ʦʰʠʙʢʫ. ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʝʪ ʦʰʠʙʢʫ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʜ-

ʢʣʶʯʝʥʠʷ ʢ ʠʥʪʝʨʥʝʪʫ. ɸʥʘʣʦʛʠʯʥʦʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʞʝ ʩʦʟʜʘʥ-

ʥʦʛʦ ʜʠʩʢʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʝʥʷʝʪ ʪʦʣʴʢʦ ʠʤʷ). 



 

136 

 

 

 

 

 

  

 

 

 

 

 

ʈʠʩʫʥʦʢ 2.1. ʄʝʥʶ ʩʦʟʜʘʥʠʷ ʜʠʩʢʘ.          ʈʠʩʫʥʦʢ 2.2. ʄʝʥʶ ʥʘʩʪʨʦʡʢʠ ʜʠʩʢʘ. 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʠʟʦʙʨʘʞʝʥʦ ʤʝʥʶ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʠ ʦʪʧʨʘʚʢʠ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ. ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʥʦʤʝʨ ʩʝʨʠʠ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ, ʥʘ ʢʘʢʦʡ ʜʠʩʢ ʙʫʜʝʪ ʟʘʛʨʫʞʘʪʴʩʷ ʵʢʩʧʝʨʠʤʝʥʪ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴ ʥʘ ʜʠʩʢè ʩʦʟʜʘʸʪʩʷ Excel ʬʘʡʣ (ʨʠʩʫʥʦʢ 

4). ʇʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʠʪʴ ʥʘ ʜʠʩʢ ʧʨʠʣʦʞʝʥʠʝ ʩʦʟʜʘʸʪ ʧʘʧʢʫ (ʝʩʣʠ ʝʸ 

ʝʱʝ ʥʝʪ), ʥʘʟʚʘʥʠʝʤ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʝʪ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠ ʟʘʛʨʫʞʘʝʪ ʚ 

ʥʝʸ Excel ʪʘʙʣʠʮʫ ʩ ʥʘʟʚʘʥʠʝʤ ñʢʘʪʝʛʦʨʠʷ ʤʘʪʝʨʠʘʣʦʚò_ñʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥ-

ʪʦʚò_òʥʦʤʝʨ ʵʢʩʧʝʨʠʤʝʥʪʘò. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ Excel ʪʘʙʣʠʮʘ ʩ ʪʘʢʠʤ ʞʝ ʠʤʝʥʝʤ 

ʩʫʱʝʩʪʚʫʝʪ, ʧʨʦʛʨʘʤʤʘ ʧʨʦʩʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟʤʝʥʠʪʴ ʠʤʷ ʬʘʡʣʘ.  

 

 

ʈʠʩʫʥʦʢ 3. ʄʝʥʶ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʠ ʦʪʧʨʘʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʌʦʨʤʘʪ Excel ʪʘʙʣʠʮ (ʨʠʩʫʥʦʢ 4): 

 ʅʘ ʧʝʨʚʦʤ ʣʠʩʪʝ ʨʘʩʧʦʣʦʞʝʥʳ ʦʙʱʠʝ ʜʘʥʥʳʝ ʦʙ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʢʦʪʦʨʳʝ 

ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʤʝʥʶ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʠ ʦʪʧʨʘʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

 ʅʘ ʚʪʦʨʦʤ ʣʠʩʪʝ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʛʨʘʬʠʢʠ.   

ʅʘ ʪʨʝʪʴʝʤ ʣʠʩʪʝ ʥʘʭʦʜʷʪʩʷ ʛʨʘʬʠʢʠ ʜʘʥʥʳʭ ʩ ʨʝʘʢʪʦʨʘ ʠ ʚʥʝʰʥʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 4. Excel ʪʘʙʣʠʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

ʘ - ʧʝʨʚʳʡ ʣʠʩʪ ʩ ʦʙʱʠʤʠ ʜʘʥʥʳʤʠ; 

ʙ - ʚʪʦʨʦʡ ʣʠʩʪ ʩ ʜʘʥʥʳʤʠ ʨʝʘʢʪʦʨʘ ʠ ʚʥʝʰʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ; 

ʚ - ʪʨʝʪʠʡ ʣʠʩʪ ʩ ʛʨʘʬʠʢʘʤʠ 

 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʵʣʝʢʪʨʦʥʥʳʡ ʞʫʨʥʘʣ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʷʤ ʫʧʨʦʩʪʠʪʴ ʚʝʜʝʥʠʝ ʞʫʨʥʘʣʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʝʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʣʘʙʦʨʘʪʦʨʠʡ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʧʣʘʟʤʦʭʠʤʠʯʝʩʢʠʤ ʨʝʘʢʪʦʨʦʤ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʥʦ ʠ ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʠʡ, ʠʤʝʶʱʠʭ ʨʝʘʢʪʦʨ ʩ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʞʫʨʥʘʣ ʤʦʞʝʪ 

ʩʦʭʨʘʥʷʪʴ ʜʘʥʥʳʝ ʩ ʚʥʝʰʥʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

 ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʦʨʤʘʪ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴ-

ʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʫʨʥʘʣ ʢʘʢ ʙʘʟʫ ʜʘʥʥʳʭ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʠ ʜʘʥʥʳʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ ʩʠ-

ʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʩʠʥ-

ʪʝʟʘ. 
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ʊɽʃɽɻʈɸʄʄ ɹʆʊ ʇʆ ʇʈʆʌʆʈʀɽʅʊɸʎʀʀ 

ʉʪʨʫʯʘʝʚʘ ʂʩʝʥʠʷ ʄʘʢʩʠʤʦʚʥʘ 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ɿʘʦʟʝʨʥʘʷ 

ʩʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ʩ ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ 

ʧʨʝʜʤʝʪʦʚ ˉ16 ʛ. ʊʦʤʩʢʘ, 10 ʢʣʘʩʩ, ʛ. ʊʦʤʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʆʩʠʥʮʝʚ ɸʨʪʝʤ ɺʠʢʪʦʨʦʚʠʯ, ʧʝʜʘʛʦʛ ʜʦʧ. ʦʙʨʘʟʦʚʘʥʠʷ, ɸʅʆ 

ɼʆ ʊʝʭʥʦʧʘʨʢ "ʂʚʘʥʪʦʨʠʫʤ". 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʪʦʪʠʧ ʯʘʪ ʙʦʪʘ ʚʳʧʦʣʥʷʶʱʝʛʦ 

ʨʦʣʴ ʧʦʤʦʱʥʠʢʘ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʬʠʣʷ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ. ɼʣʷ ʧʨʦʪʦʪʠʧʘ ʚʳʙʨʘʥ 

Telegram, ʢʘʢ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʠ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʪʦʪʠʧ ʯʘʪ ʙʦʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʧʝ-

ʨʘʪʠʚʥʦ ʠ ʚ ʜʦʩʪʫʧʥʦʡ ʬʦʨʤʝ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʠʝ ʚʘʨʠʘʥʪʳ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ, ʯʘʪ ʙʦʪ, ʫʥʠʚʝʨʩʠʪʝʪ, ʩʧʝʮʠʘʣʴʥʦʩʪʴ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʟʘʜʘʯʘ ʦ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ 

ʚʩʝʛʜʘ ʦʩʪʨʦ ʩʪʦʷʣʘ ʫ ʚʳʧʫʩʢʥʠʢʦʚ ʰʢʦʣ [1ï4]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʧʨʦʩʘ ʩʘʡʪʘ çʇʦʩʪʫʧʠ ʆʥʣʘʡʥ [5]è ʩʨʝʜʠ ʜʚʫʭ ʪʳʩʷʯ ʦʧʨʦʰʝʥʥʳʭ ʚʳʧʫʩʢʥʠ-

ʢʦʚ ʰʢʦʣ 58% ʧʦʢʘ ʥʝ ʨʝʰʠʣʠ, ʥʘ ʢʘʢʫʶ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʚʫʟʘ ʠʣʠ ʢʦʣʣʝʜʞʘ ʦʥʠ 

ʧʦʜʘʜʫʪ ʜʦʢʫʤʝʥʪʳ. ʆʧʨʝʜʝʣʠʣʠʩʴ ʩʦ ʩʧʝʮʠʘʣʴʥʦʩʪʴʶ ʣʠʰʴ 42% ʦʧʨʦʰʝʥ-

ʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʰʢʦʣʴʥʠʢʦʚ, ʧʨʦʭʦ-

ʜʠʚʰʠʭ ʦʧʨʦʩ, ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʩʪʫʧʥʦʤ ʩʧʦʩʦʙʝ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʦ-

ʧʨʦʩʫ ʧʦʩʪʫʧʣʝʥʠʷ.  

ʈʘʟʨʘʙʦʪʢʘ ʯʘʪ-ʙʦʪʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫ-

ʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʝʛʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺʦ-ʧʝʨʚʳʭ, ʯʘʪ-

ʙʦʪʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʦʩʦ-

ʙʝʥʥʦ ʜʣʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʚʳʢʣʦ ʦʙʱʘʪʴʩʷ ʚ ʤʝʩʩʝʥʜʞʝʨʘʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ʏʘʪ-ʙʦʪʳ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘ-

ʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʝʩʩʠʷʭ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ, ʟʘʜʘʚʘʷ ʠʤ ʚʦʧʨʦʩʳ ʠ ʧʨʝʜʦ-

ʩʪʘʚʣʷʷ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʦʚ. ɺʦ-ʚʪʦʨʳʭ, 

ʯʘʪ-ʙʦʪʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʫ-

ʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʢʦʥ-

ʩʫʣʴʪʘʥʪʫ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɺ-ʪʨʝʪʴʠʭ, ʨʘʟʨʘʙʦʪʢʘ ʯʘʪ-
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ʙʦʪʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘ-

ʥʠʤʘʶʱʠʭʩʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʝʡ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʦʙʱʘʪʴʩʷ ʩ ʢʘʞʜʳʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʯʘʪ-ʙʦʪ ʤʦʞʝʪ ʦʪʚʝʯʘʪʴ ʥʘ ʯʘʩʪʦ ʟʘʜʘʚʘʝʤʳʝ ʚʦ-

ʧʨʦʩʳ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʬʝʩʩʠʷʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦ-

ʛʨʘʤʤʘʭ. ʅʘʢʦʥʝʮ, ʨʘʟʨʘʙʦʪʢʘ ʯʘʪ-ʙʦʪʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦ-

ʬʦʨʠʝʥʪʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʧʦʩʢʦʣʴʢʫ ʙʦʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝ-

ʥʠʝ ʠ ʘʥʘʣʠʪʠʢʫ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʣʫʯ-

ʰʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʮʝʣʦʤ, 

ʨʘʟʨʘʙʦʪʢʘ ʯʘʪ-ʙʦʪʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʠʤʝʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʯʘʪ-ʙʦʪʘ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʷ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦ ɺʋɿʘʭ ʜʣʷ ʧʦʤʦʱʠ ʚʳʧʫʩʢʥʠʢʫ ʰʢʦʣʳ 

ʧʨʠ ʚʳʙʦʨʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ: ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣ ʩʦʩʪʘʚ-

ʣʝʥ ʩʮʝʥʘʨʠʡ ʨʘʙʦʪʳ ʯʘʪ ʙʦʪʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ, ʝʛʦ ʧʫʥʢʪʳ ʤʦʛʫʪ ʚʘʨʴʠ-

ʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʥʦ ʚ ʦʙʱʝʤ ʚʠʜʝ ʩʮʝʥʘʨʠʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʇʨʠʚʝʪʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʟʘʧʨʦʩ ʥʘ ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʙʝ: ʠʤʷ, 
ʚʦʟʨʘʩʪ, ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦ-

ʤʦʯʴ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʣʫʯʰʝʝ ʨʝʰʝʥʠʝ. 

¶ ɿʘʜʘʥʠʝ ʚʦʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦ ʝʛʦ ʠʥʪʝʨʝʩʘʭ, ʫʚʣʝʯʝʥʠʷʭ, ʥʘʚʳʢʘʭ ʠ 
ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʚ ʨʘʙʦʪʝ. 

¶ ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʚʦʧʨʦʩʳ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʦʜ-
ʭʦʜʷʱʠʭ ʧʨʦʬʝʩʩʠʡ ʠʣʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

¶ ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʜʭʦʜʷʱʠʭ ʧʨʦʬʝʩʩʠʷʭ, ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠ ʜʨʫʛʠʭ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʚʦʧʨʦʩʘʭ, ʪʘʢʠʭ ʢʘʢ ʟʘʨ-

ʧʣʘʪʘ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʝʨʩʧʝʢʪʠʚʳ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ ʠ ʪ.ʜ.  

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠ ʟʘʧʨʦʩʠʪʴ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ.  

¶ ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʪʦʤʫ, ʢʘʢ ʜʝʡʩʪʚʦʚʘʪʴ ʜʘʣʴʰʝ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʨʝʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

¶ ɿʘʚʝʨʰʝʥʠʝ ʩʝʘʥʩʘ ʯʘʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʠ ʜʠʘʣʦʛʘ. 

ɿʘʪʝʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʪʦʪʠʧ ʪʝʣʝʛʨʘʤʤ ʙʦʪʘ ʩ ʬʫʥʢʮʠʷʤʠ 

ʧʦʠʩʢʘ ʧʦ ʛʦʨʦʜʫ, ʩʜʘʚʘʝʤʳʤ ʧʨʝʜʤʝʪʘʤ, ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʨʝʡʪʠʥʛʫ ʠ ʢʣʶʯʝ-

ʚʳʤ ʩʣʦʚʘʤ. ʇʨʦʪʦʪʠʧ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. 

ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʪʘʢʦʛʦ ʙʦʪʘ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʚʳʧʫʩʢʥʠʢʠ ʰʢʦʣ. ɿʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝ-

ʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ: ʰʢʦʣʘ, ʢʦʣʣʝʜʞ, ɺʋɿ, ʧʦʩʢʦʣʴʢʫ ʚʳʧʫʩʢʥʠʢʠ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ʤʦʛʫʪ ʣʫʯʰʝ ʫʟʥʘʪʴ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠ ʜʦʩʪʦʠʥʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʙʠʪʫʨʠʝʥʪʘʤ, 

ʧʨʦʭʦʜʥʳʝ ʙʘʣʣʳ, ʠ ʨʘʟʣʠʯʥʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʫʯʝʙʥʦʤ ʟʘ-

ʚʝʜʝʥʠʠ. ʉʘʤʳʤʠ ʛʣʘʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʙʦʪʘ ʷʚʣʷʶʪʩʷ ʝʛʦ ʫʜʦʙʥʳʡ ʠʥ-

ʪʝʨʬʝʡʩ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʦʧʫʣʷʨʥʦʤ ʠ ʜʦʩʪʫʧʥʦʤ ʤʝʩʩʝʥʜʞʝʨʝ. ʊʘʢʞʝ, ʢ 
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ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥʥʦʛʦ ʯʘʪ ʙʦʪʘ ʦʪʥʦʩʠʪʩʷ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʝʛʦ ʨʝ-

ʘʣʠʟʘʮʠʠ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʢʦʪʦ-

ʨʦʝ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢʠʝ ʢʘʢ: 

ʨʘʟʨʘʙʦʪʢʘ UI/UX ʜʠʟʘʡʥʘ, ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʠ ʩʮʝʥʘʨʠʝʚ, ʧʦʜʜʝʨʞʢʘ ʚʝʨ-

ʩʠʡ ʜʣʷ ʧʣʘʪʬʦʨʤ ʧʦʜ Android ʠ iOS, ʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʫʙʣʠʢʘʮʠʷ ʚ ʤʘʨʢʝʪ-

ʧʣʝʡʩʝ.  

 

ʈʠʩʫʥʦʢ 1. 
ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ ʫʣʫʯʰʝʥ ʩ ʧʦʤʦʱʴʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ 

ʧʨʦʬʝʩʩʠʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʏʘʪ-ʙʦʪ ʜʣʷ ʧʨʦ-

ʬʦʨʠʝʥʪʘʮʠʠ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʩʝʨʚʠʩʘʤʠ, ʯʪʦʙʳ ʧʦ-

ʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʫʣʫʯʰʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʤʠ ʙʦʪ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʩʝʨʚʠʩʘʤʠ, 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʦ ʧʨʦʬʝʩʩʠʷʭ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤ-

ʤʘʭ: ʙʦʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʩʪʦʨʦʥʥʠʭ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʦʣʝʝ ʧʦʣʥʦʡ ʠ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʩʝʨʚʠʩʘʤʠ ʦʥʣʘʡʥ-ʪʝʩʪʠʨʦʚʘʥʠʷ: ʙʦʪ ʤʦʞʝʪ ʥʘʧʨʘʚʣʷʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʪʝʩʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʠʥʪʝʨʝʩʳ, ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʠ ʣʠʯʥʦʩʪʥʳʝ ʢʘʯʝʩʪʚʘ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʭʦʜʷʱʠʭ ʧʨʦʬʝʩʩʠʡ. 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ: ʙʦʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʪ ʩʪʦʨʦʥʥʠʭ ʩʝʨʚʠʩʦʚ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʧʨʦʬʝʩʩʠʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʧʣʘʪʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ: ʝʩʣʠ ʙʦʪ ʧʨʝʜʣʘʛʘʝʪ ʧʣʘʪʥʳʝ 
ʫʩʣʫʛʠ, ʦʥ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʧʣʘʪʝʞʥʳʤʠ ʩʠʩʪʝ-

ʤʘʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʠ ʫʜʦʙʥʫʶ ʦʧʣʘʪʫ ʫʩʣʫʛ. 
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¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʩʝʪʷʤʠ: ʙʦʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘ-
ʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʙʦʣʝʝ ʧʝʨ-

ʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʩʜʝʣʘʪʴ ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʙʦ-

ʪʦʤ ʙʦʣʝʝ ʫʜʦʙʥʳʤ. 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ API ʩʪʦʨʦʥʥʠʭ ʩʝʨʚʠʩʦʚ: ʙʦʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ API ʩʪʦ-

ʨʦʥʥʠʭ ʩʝʨʚʠʩʦʚ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʠ 

ʬʫʥʢʮʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʢʫʨʩʳ ʦʙʫʯʝʥʠʷ ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʘʢʘʥʩʠʷʭ. 

ʕʪʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʪʦʛʦ, ʢʘʢ ʙʦʪ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʩʝʨʚʠʩʘʤʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʙʦʪ ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ ʠ API, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ 

ʠ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺʳʚʦʜʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʦʝʢʪʘ: 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʯʘʪ ʙʦʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠ ʩʪʨʫʢʪʫʨʥʫʶ ʦʙ-

ʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʩʘʡʪʦʚ. ɺ ʧʨʦʮʝʩʩ  ʙʫʜʫʪ 

ʚʦʚʣʝʯʝʥʳ ʝʛʦ ʟʘʢʘʟʯʠʢʠ ʠ ʩʦʟʜʘʪʝʣʴ ʙʦʪʘ. ɺ ʙʫʜʫʱʝʤ ʯʘʪ ʙʦʪ ʤʦʞʝʪ ʧʨʝʦʙʨʘ-

ʟʦʚʘʪʴʩʷ ʚ ʤʫʣʴʪʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʝʨʚʠʩ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ ʝʛʦ  ʨʝʘʣʠʟʘʮʠʷ 

ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴ ʯʘʪ ʙʦʪ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʞʝʣʘʥʠʡ ʟʘʢʘʟʯʠʢʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʣʝʛʨʘʤʤ ʙʦʪʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʪʨʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʦʣʫʯʝʥʠʠ ʚ ʜʦʩʪʫʧʥʦʡ 

ʬʦʨʤʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ. 

ʈʘʙʦʪʘ ʩ ʯʘʪ-ʙʦʪʦʤ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʠʤʝʝʪ ʧʝʨʩʧʝʢʪʠʚʳ, ʪʘʢ ʢʘʢ ʦʥ 

ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʜʦʩʪʫʧʥʫʶ ʧʦʤʦʱʴ ʚ ʚʳʙʦʨʝ ʧʨʦʬʝʩʩʠʠ 

ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʙʦʪʳ ʩ ʯʘʪ-ʙʦʪʦʤ ʧʨʦʬʦʨʠ-

ʝʥʪʘʮʠʠ: 

¶ ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʯʘʪ-ʙʦʪ ʜʦʩʪʫʧʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 24/7 ʠ ʥʝ 

ʪʨʝʙʫʝʪ ʧʦʩʝʱʝʥʠʷ ʢʦʥʩʫʣʴʪʘʥʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ʕʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʠ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʫʜʦʙʥʳʤ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

¶ ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ: ʯʘʪ-ʙʦʪ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʪʚʝʪʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʘʥʘʣʠʟʝ ʝʛʦ ʠʥʪʝ-

ʨʝʩʦʚ, ʥʘʚʳʢʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʝʡ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

¶ ʕʬʬʝʢʪʠʚʥʦʩʪʴ: ʯʘʪ-ʙʦʪ ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘ-

ʧʨʦʩʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʙʳʩʪʨʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦ-

ʮʝʩʩʘ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ. 

¶ ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʪ-ʙʦʪʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʥʘʤʥʦʛʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʦʧʣʘʪʘ ʫʩʣʫʛ ʢʦʥʩʫʣʴʪʘʥʪʘ. ʕʪʦ ʜʝʣʘʝʪ ʧʨʦ-

ʮʝʩʩ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʣʶʜʝʡ. 
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¶ ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ: ʯʘʪ-ʙʦʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʷʪʴ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʩʧʳ-

ʪʳʚʘʶʪ ʥʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ, ʠ ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ ʥʘ ʦʩʥʦʚʝ 

ʵʪʠʭ ʜʘʥʥʳʭ. 

¶ ʈʘʩʰʠʨʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʯʘʪ-ʙʦʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ, ʥʦ ʠ ʜʣʷ ʜʨʫʛʠʭ ʮʝʣʝʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʢʘʟʘʥʠʷ 

ʧʦʜʜʝʨʞʢʠ ʚ ʚʳʙʦʨʝ ʢʘʨʴʝʨʳ ʠʣʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʘ-

ʢʘʥʩʠʷʭ. ʕʪʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʪʘ ʠ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʪ-ʙʦʪʘ ʜʣʷ ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʦʙʣʘʜʘʝʪ 

ʙʦʣʴʰʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʚ ʨʘʟʚʠʪʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʮʠʬʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʫ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚ-

ʥʳʡ ʩʧʨʘʚʦʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʤʦʱʠ ʣʶʜʷʤ ʚ ʚʳʙʦʨʝ ʢʘʨʴʝʨʳ. ʈʘʙʦʪʘ ʧʦ 

ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ. ɹʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʛʨʫʟʢʠ 

ʘʥʦʥʠʤʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʘʪ ʙʦʪʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʠʨʦ-

ʚʘʥʠʷ ʙʦʪʦʤ ʠʥʪʝʨʝʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʝʛʦ ʫʜʦʙʩʪʚʘ.  
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ʆʉʆɹɽʅʅʆʉʊʀ ʈɽʐɽʅʀʗ ʅɽʂʆʊʆʈʓʍ ɿɸɼɸʏ ʇʆ 

ʀʅʌʆʈʄɸʊʀʂɽ ʅɸ ʗɿʓʂɽ PYTHON 

ʊʨʫʩʦʚ ʀʚʘʥ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʊʘʨʘʩʢʠʥ ɼʤʠʪʨʠʡ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

 ʄɹʆʋ çʊʦʛʫʨʩʢʘʷ ʉʆʐ ʠʤʝʥʠ ʉ.ɺ.ʄʘʩʣʦʚʘè, 11 ʢʣʘʩʩ, ʩʝʣʦ ʊʦʛʫʨ 

ʂʦʣʧʘʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï  ʅʝʩʤʝʣʦʚʘ ʅʠʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʦʠʩʢʫ ʠ ʘʥʘʣʠʟʫ ʵʬʬʝʢʪʠʚʥʳʭ 

ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʨʘʙʦʪʢʦʡ ʮʝʣʦʯʠʩ-

ʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʠʤʝʥʥʦ ð ʟʘʜʘʯ ʩ ʤʘʩʢʘʤʠ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ ʟʘ-

ʜʘʯ ʩ ʤʘʩʢʘʤʠ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʪʠʢʘ, ʵʢʟʘʤʝʥ, ʟʘʜʘʯʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, 

ʤʘʩʢʠ, ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ, ʷʟʳʢ Python. 

ɺʚʝʜʝʥʠʝ. ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʢʦʪʦʨʳʡ 

ʜʦʣʞʥʳ  ʩʜʘʚʘʪʴ ʚʳʧʫʩʢʥʠʢʠ ʰʢʦʣ, ʞʝʣʘʶʱʠʝ ʩʚʷʟʘʪʴ ʩʚʦʶ ʜʘʣʴʥʝʡʰʫʶ 

ʞʠʟʥʴ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʧʦʣʫʯʠʪʴ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ, ʩʦʜʝʨʞʠʪ ʟʘʜʘʯʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ 

ʥʘʚʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʘʤ ʚ ʧʦʩʦ-

ʙʠʷʭ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ ʩ ʤʘʩʢʘʤʠ. ʄʘʩ-

ʢʦʡ ʯʠʩʣʘ ʚ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʥʘʟʳʚʘʝʪʩʷ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʬʨ, ʚ ʢʦʪʦʨʦʡ 

ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʩʠʤʚʦʣʳ ç?è ʠ ç*è. ʇʨʠ ʵʪʦʤ ʩʠʤʚʦʣ ç?è ʤʦʞʝʪ ʟʘʤʝʥʷʪʴʩʷ 

ʣʶʙʦʡ ʮʠʬʨʦʡ ʦʪ 0 ʜʦ 9, ʘ ʩʠʤʚʦʣ ç*è ʣʶʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʮʠʬʨ ʧʨʦ-

ʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʠʥʘ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʚʥʘ ʥʫʣʶ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣ ʘʥʣʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ 

ʤʘʩʢʘʤʠ ʥʘ ʷʟʳʢʝ Python. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʟʘ-

ʜʘʥʠʷ ʠʟ ʩʙʦʨʥʠʢʘ ʪʠʧʦʚʳʭ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ɽɻʕ 

2023 ʛʦʜʘ [1], ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʟʘʜʘʯʠ ʩ ʤʘʩʢʘʤʠ ʠʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ çʉɼɸʄ ɻʀɸ : ʈɽʐʋ ɽɻʕè 

[2]. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ. ɺ ʨʘʙʦʪʘʭ [3,4,5] ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʥʘ ɽɻʕ ʠʩʧʦʣʴʟʦʚʘʪʴ ʷʟʳʢ Python. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʨʝʰʝ-

ʥʠʷ ʥʘ ʷʟʳʢʝ Python ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʠʩʢʦʤ ʜʝʣʠʪʝʣʝʡ, ʥʦ ʦʪʩʫʪʩʪʚʫʶʪ 

https://postupi.online/journal/issledovaniya-obrazovanie/gotovy-li-starsheklassniki-k-vyboru-professionalnogo-obrazovaniya
https://postupi.online/journal/issledovaniya-obrazovanie/gotovy-li-starsheklassniki-k-vyboru-professionalnogo-obrazovaniya
https://postupi.online/journal/issledovaniya-obrazovanie/gotovy-li-starsheklassniki-k-vyboru-professionalnogo-obrazovaniya
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ʧʨʠʤʝʨʳ ʩ ʧʨʦʚʝʨʢʦʡ ʮʝʣʳʭ ʯʠʩʝʣ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʩʢʝ. ʇʦʵʪʦʤʫ ʤʳ ʚ ʩʚʦʝʡ 

ʨʘʙʦʪʝ ʨʝʰʠʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʤʘʩʢʘʤʠ ʥʘ ʷʟʳʢʝ Python.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ɺ ʧʦʩʦʙʠʠ [1] ʟʘʜʘʯʠ ʩ ʤʘʩʢʘʤʠ ð ʵʪʦ ʟʘʜʘʯʠ ˉ 25 ʠʟ 

ʚʘʨʠʘʥʪʦʚ ʩ ʧʝʨʚʦʛʦ ʧʦ ʯʝʪʚʝʨʪʳʡ. ɺ ʵʪʠʭ ʟʘʜʘʯʘʭ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʚ ʦʧʨʝ-

ʜʝʣʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʥʦʡ ʤʘʩʢʝ, ʘ ʪʘʢʞʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʵʪʠʭ ʯʠʩʝʣ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʫʩʣʦʚʠʷ.  ɿʘʜʘʥʠʷ 

ʵʪʦʛʦ ʪʠʧʘ ʨʝʰʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ, ʦʥʠ ʦʯʝʥʴ ʧʦʭʦʞʠ ʧʦ ʩʚʦʝʡ ʩʫʪʠ 

ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚʠʜʦʤ ʤʘʩʢʠ ʠ ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣ-

ʥʷʪʴʩʷ ʜʣʷ ʥʘʡʜʝʥʥʳʭ ʯʠʩʝʣ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʫʩʣʦʚʠʷ ʢʘʩʘʶʪʩʷ ʜʝʣʠʤʦʩʪʠ 

ʯʠʩʝʣ.  

ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʪʘʢʠʭ ʟʘʜʘʯ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʮʝʣʦʯʠʩʣʝʥ-

ʥʦʛʦ ʠ ʩʪʨʦʢʦʚʦʛʦ. ʉʥʘʯʘʣʘ ʥʘʜʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʜʠʘʧʘ-

ʟʦʥ ʟʥʘʯʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʤʘʩʢʦʡ ʠ ʫʩʣʦʚʠʷʤʠ ʟʘʜʘʯʠ. ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʧʝʨʝʙʦʨʦʤ ʚ ʮʠʢʣʝ ʯʠʩʝʣ ʠʟ ʜʠʘʧʘʟʦʥʘ ʩ ʧʨʦʚʝʨʢʦʡ ʢʘʞʜʦʛʦ ʯʠʩʣʘ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʣʦʚʠʶ. ʅʘʡʜʝʥʥʳʝ ʯʠʩʣʘ ʧʨʦʚʝʨʷʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʩʢʝ. 

ɼʣʷ ʵʪʦʛʦ ʯʠʩʣʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʪʨʦʢʠ ʠ ʩʨʝʟʳ ʵʪʦʡ ʩʪʨʦʢʠ ʩʨʘʚʥʠʚʘ-

ʶʪʩʷ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʤʘʩʢʠ, ʥʝ ʩʦʜʝʨʞʘʱʠʤʠ ʩʠʤʚʦʣʦʚ ñ?ò ʠ ñ*ò. ʕʪʦʪ ʘʣʛʦ-

ʨʠʪʤ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʣʦʞʝʥʥʳʭ ʮʠʢʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ ʜʘʞʝ ʙʦʣʴ-

ʰʦʡ ʜʠʘʧʘʟʦʥ ʯʠʩʝʣ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ, ʪʘʢ ʢʘʢ ʜʣʷ ʧʨʦʚʝʨʢʠ ʤʠʣʣʠʦʥʘ ʯʠʩʝʣ 

ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʦʜʥʘ ʩʝʢʫʥʜʘ.  

ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʤʘʩʦʢ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

ʢʦʣʠʯʝʩʪʚʦʤ ʟʥʘʢʦʚ  ñ?ò  ʠ ñ*ò(ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʘʩʦʢ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ): 

1)  ʜʚʘ ʚʦʧʨʦʩʠʪʝʣʴʥʳʭ ʟʥʘʢʘ, ʵʪʦ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʪʠʧ ʟʘʜʘʥʠʡ ʩ ʤʘʩʢʦʡ, 

ʥʘʧʨʠʤʝʨ: ç12345?7?8è; 

2) ʟʚʝʟʜʦʯʢʘ ʠ ʚʦʧʨʦʩʠʪʝʣʴʥʳʡ ʟʥʘʢ, ʥʘʧʨʠʤʝʨ: ç 123*7?8è; 

3) ʤʘʩʢʘ ʩ ʜʚʫʤʷ ʟʚʝʟʜʦʯʢʘʤʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʠʪʩʷ ʮʠʬʨʘ, ʦʪʣʠʯ-

ʥʘʷ ʦʪ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʢʠ, ʥʘʧʨʠʤʝʨ: ç 123*7*123è; 

4) ʤʘʩʢʘ ʩ ʜʚʫʤʷ ʟʚʝʟʜʦʯʢʘʤʠ ʠ ʮʠʬʨʦʡ ʤʝʞʜʫ ʟʚʝʟʜʦʯʢʘʤʠ, ʢʦʪʦʨʘʷ ʩʦʚ-

ʧʘʜʘʝʪ ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʘʩʢʠ, ʥʘʧʨʠʤʝʨ: ç123*3*123è. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʟʘʜʘʯ. 

ʈʝʰʝʥʠʝ ʤʘʩʢʠ ʙʝʟ ʟʚʝʟʜʦʯʝʢ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʯʠʩʣʘ ʠʟ ʜʠʘʧʘʟʦʥʘ ʜʘʞʝ ʥʝ 

ʩʣʝʜʫʝʪ ʧʝʨʝʙʠʨʘʪʴ ʠ ʧʨʦʚʝʨʷʪʴ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʩʢʝ ʧʦʪʦʤʫ, ʯʪʦ ñ?ò ï 

ʝʜʠʥʠʯʥʳʡ ʩʠʤʚʦʣ, ʮʠʬʨʘ. ʄʳ ʟʥʘʝʤ ʟʘʜʘʥʥʫʶ ʥʘʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʜʦ-

ʩʪʘʪʦʯʥʦ ʚʤʝʩʪʦ ñ?ò ʧʦʜʩʪʘʚʣʷʪʴ ʮʠʬʨʳ. ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʢʦʜʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʪʘʢʦʡ ʟʘʜʘʯʠ (ʨʠʩ.1). 
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ʈʠʩʫʥʦʢ 1.  ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʤʘʩʢʦʡ ʙʝʟ ʟʥʘʢʦʚ ñ*ò 

 ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʧʨʦʛʨʘʤʤʳ ʚʚʦʜʠʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʡ ʜʝʣʠʪʝʣʴ, ʜʘʣʝʝ ʩ 

ʧʦʤʦʱʴʶ ʚʣʦʞʝʥʥʦʛʦ ʮʠʢʣʘ ʧʝʨʝʙʠʨʘʶʪʩʷ ʚʩʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʜʚʫʭ ñ?ò, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʯʠʩʝʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʤʘʩʢʝ. ʉʥʘʯʘʣʘ ʥʫʞʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʬʨ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ʩʪʨʦʢʦʚʦʛʦ ʪʠʧʘ, ʟʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ int() ʧʦʣʫʯʝʥʥʘʷ ʩʪʨʦʢʘ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʘʷ ʤʘʩʢʝ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʮʝʣʦʝ ʯʠʩʣʦ ʠ ʵʪʦ ʯʠʩʣʦ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʩʦ-

ʦʪʚʝʪʩʪʚʠʝ ʫʩʣʦʚʠʶ ʜʝʣʠʤʦʩʪʠ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʯʠʩʣʦ ʠ ʝʛʦ ʜʝʣʠ-

ʪʝʣʴ ʚʳʚʦʜʷʪʩʷ ʚ ʪʨʝʙʫʝʤʦʤ ʬʦʨʤʘʪʝ. 

 ɼʣʷ ʨʝʰʝʥʠʷ ʤʘʩʢʠ ʚʪʦʨʦʛʦ ʪʠʧʘ, ʚʢʣʶʯʘʶʱʝʡ ʟʥʘʢʠ ç*è ʠ ç?è, ʧʦʪʨʝ-

ʙʫʝʪʩʷ ʧʨʦʚʝʨʷʪʴ ʯʠʩʣʦ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʩʢʝ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘʮʠʠ ʠ 

ʩʨʝʟʦʚ (ʨʠʩ.2). 

 

 

ʈʠʩʫʥʦʢ 2.  ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʤʘʩʢʦʡ, ʚʢʣʶʯʘʶʱʝʡ ç*è 

 

 ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʟʘʜʘʝʤ ʧʨʦʠʟʚʦʣʴʥʳʡ ʜʝʣʠʪʝʣʴ, ʟʘʪʝʤ ʚ ʮʠʢʣʝ ʧʝʨʝʙʠ-

ʨʘʝʤ ʚʩʝ ʯʠʩʣʘ ʥʫʞʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʂʘʞʜʦʝ ʯʠʩʣʦ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʘʩʢʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʜʠʘʧʘʟʦʥʘ, ʜʦʩʪʘʪʦʯʥʦ ʚ 

ʜʘʥʥʦʡ ʤʘʩʢʝ ʟʘʤʝʥʠʪʴ ʟʥʘʢ ç*è ʥʘ ʧʫʩʪʫʶ ʩʪʨʦʢʫ çè, ʘ ʟʥʘʢ ç?è ʥʘ ʤʠʥʠʤʘʣʴ-

ʥʦʝ ʚʦʟʤʦʞʥʦʝ ʟʥʘʯʝʥʠʝ - ç0è. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʜʠʘʧʘʟʦʥʘ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʷʤʠ 

ʟʘʜʘʯʠ. ʂʦʥʚʝʨʪʠʨʫʝʤ ʯʠʩʣʘ ʠʟ ʮʠʢʣʘ ʚ ʩʪʨʦʢʦʚʳʡ ʬʦʨʤʘʪ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ 

ʙʳʣʦ ʧʨʦʚʝʨʷʪʴ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʩʢʝ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘʮʠʠ. ʕʪʦ ʛʦʨʘʟʜʦ 

ʧʨʦʱʝ, ʯʝʤ ʝʩʣʠ ʙʳ ʤʳ ʧʨʦʚʝʨʷʣʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʜʝʣʝʥʠʝʤ. ʇʨʦʚʝʨʷʝʤ ʥʘʰʝ 

ʯʠʩʣʦ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʩʢʝ. ʊʘʢ ʢʘʢ ç*è ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʠʬʨ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʳ, ʤʳ ʙʫʜʝʤ ʧʨʦʚʝʨʷʪʴ ʤʘʩʢʫ ʩ ʨʘʟʥʳʭ ʢʦʥʮʦʚ, ʨʘʩʩʤʘʪʨʠ-

ʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʠʬʨ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ç*è. ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʬʨʘʛ-

ʤʝʥʪ ʩʧʨʘʚʘ ʠʩʧʦʣʴʟʫʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʥʜʝʢʩʳ. ɽʩʣʠ ʯʠʩʣʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʩʢʝ, ʧʨʦʚʝʨʷʝʤ ʫʩʣʦʚʠʝ ʜʝʣʠʤʦʩʪʠ ʠ ʚʳʚʦʜʠʤ ʦʪʚʝʪ. 

 ʈʝʰʝʥʠʝ ʤʘʩʢʠ ʪʠʧʘ ç123*7*123è, ʩ ʜʚʫʤʷ ʟʥʘʢʘʤʠ ç*è , ʤʝʞʜʫ ʢʦʪʦ-

ʨʳʤʠ ʥʘʭʦʜʠʪʩʷ ʮʠʬʨʘ, ʦʪʣʠʯʥʘʷ ʦʪ ʚʩʝʭ, ʙʳʣʦ ʙʳ ʧʨʦʩʪʳʤ, ʝʩʣʠ ʙʳ ʵʪʠ ʟʥʘʢʠ 

ç*è ʩʪʦʷʣʠ ʨʷʜʦʤ. ʊʦʛʜʘ ʙʳ ʧʨʠʥʮʠʧ ʨʝʰʝʥʠʷ ʥʝ ʦʪʣʠʯʘʣʩʷ ʙʳ ʦʪ ʧʨʝʜʳʜʫ-

ʱʝʛʦ ʪʠʧʘ. ʅʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʥʝ ʪʘʢ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʥʦʛʦ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 3. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʤʘʩʢʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʜʚʝ ç*è ʠ ʫʥʠʢʘʣʴʥʫʶ 

ʮʠʬʨʫ ʤʝʞʜʫ ʥʠʤʠ 

 

 ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʤʘʩʢʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝ-

ʟʦʚ, ʘ ʚʭʦʞʜʝʥʠʝ ʮʠʬʨʳ 7 (ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʤʦʞʝʪ ʩʪʦʷʪʴ ʣʶʙʘʷ ʜʨʫʛʘʷ ʫʥʠʢʘʣʴ-

ʥʘʷ ʜʣʷ ʜʘʥʥʦʡ ʩʪʨʦʢʠ ʮʠʬʨʘ) ʧʨʦʚʝʨʷʝʤ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʧʦʠʩʢʘ 

ʚʭʦʞʜʝʥʠʷ.  

 ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʤʘʩʢʦʡ ʪʠʧʘ ç123*3*123è ʩ ʜʚʫʤʷ ʟʥʘʢʘʤʠ ç*è ʠ ʮʠʬ-

ʨʦʡ ʤʝʞʜʫ ʟʚʝʟʜʦʯʢʘʤʠ, ʢʦʪʦʨʘʷ ʩʦʚʧʘʜʘʝʪ ʩ ʦʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʘʩʢʠ ʧʨʠ-

ʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 4.  

 

 

ʈʠʩʫʥʦʢ 4. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʤʘʩʢʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʜʚʘ ʟʥʘʢʘ ç*è  ʠ ʯʠʩʣʦ 

ʤʝʞʜʫ ʥʠʤʠ, ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʦʜʥʦʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʘʩʢʠ 

 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʪʠʧʘ ʟʘʜʘʯ, ʥʘʣʠʯʠʝ ʥʫʞʥʦʡ ʮʠʬʨʳ ʤʝʞʜʫ 

ʟʥʘʢʤʠ ç*è ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ count(). ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʤʘʩʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʨʠ ʪʨʦʡʢʠ, ʠ ʯʪʦʙʳ  ʤʝʞʜʫ ʟʚʝʟʜʦʯʢʘʤʠ ʪʦʯʥʦ ʧʨʠ-

ʩʫʪʩʪʚʦʚʘʣʘ ʮʠʬʨʘ 3, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʫʩʣʦʚʠʝ, ʧʨʦʚʝʨʷʶʱʝʝ, ʯʪʦ ʥʘʰʝ 

ʯʠʩʣʦ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ ʜʚʫʭ ʪʨʦʝʢ.  

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʡ ʩ ʤʘʩʢʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ fnmatch ʠ ʦʜʥʦʠʤʝʥʥʦʡ ʬʫʥʢʮʠʠ ʠʟ ʵʪʦʡ ʙʠʙʣʠʦʪʝʢʠ. ʉ 

ʪʘʢʠʤ ʧʦʜʭʦʜʦʤ ʥʘʤ ʥʝ ʩʪʨʘʰʥʳ ʜʘʞʝ ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʤʘʩʢʠ, ʚʝʜʴ ʧʨʦʚʝʨʢʫ 

ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʤʘʩʢʝ ʟʘ ʥʘʩ ʜʝʣʘʝʪ ʬʫʥʢʮʠʷ fnmatch. ʈʘʟʙʠʨʘʪʴ ʩʘʤʫ ʧʨʦ-

ʛʨʘʤʤʫ ʠ ʩʠʥʪʘʢʩʠʩ ʙʫʜʝʤ ʩʨʘʟʫ ʥʘ ʧʨʠʤʝʨʘʭ ʠʟ ʩʙʦʨʥʠʢʘ. ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯʠ 25 ʠʟ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ ʩʙʦʨʥʠʢʘ [1]. ɺ ʵʪʦʡ ʟʘʜʘʯʝ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʡʪʠ ʚʩʝ ʯʠʩʣʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʝ ʩʪʦ ʤʠʣʣʠʦʥʦʚ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʤʘʩʢʝ ç11*223è ʠ ʜʝʣʷʪʩʷ ʥʘ 149. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ fnmatch 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 5. 



 

147 

 

 

ʈʠʩʫʥʦʢ 5. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʤʘʩʢʦʡ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ fnmatch 

 
ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʳ ʜʦʣʞʥʳ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʙʠʙʣʠʦʪʝʢʫ fnmatch. ɼʘ-

ʣʝʝ ʧʝʨʝʙʠʨʘʝʤ ʚʩʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʨʘʪʴ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ʩ ʰʘʛʦʤ 

149. ʀʣʠ ʞʝ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʥʘʯʘʣʦ ʧʝʨʝʙʦʨʘ ʩ ʧʦʤʦʱʴʶ ʥʝʭʠʪʨʳʭ ʚʳʯʠʩʣʝ-

ʥʠʡ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʦʪ ʵʪʦʛʦ ʧʦʯʪʠ ʥʝ ʟʘʚʠʩʠʪ. 

ʌʦʨʤʠʨʫʝʤ ʠʟ ʯʠʩʣʘ ʩʪʨʦʢʫ, ʚʝʜʴ ʬʫʥʢʮʠʷ fnmatch ʨʘʙʦʪʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʩʦ ʩʪʨʦʢʘʤʠ. ʇʨʦʚʝʨʷʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʩʪʨʦʢʘ ʥʘʰʝʡ ʤʘʩʢʝ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʠ fnmatch. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʘʨʘʤʝʪʨʘʭ ʬʫʥʢʮʠʠ ʧʝʨʚʳʡ ʧʘʨʘ-

ʤʝʪʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʰʝʡ ʩʪʨʦʢʝ, ʘ ʚʪʦʨʦʡ ï ʤʘʩʢʝ. ʇʨʠʯʝʤ ʤʘʩʢʘ ʧʝʨʝʧʠʩʳ-

ʚʘʝʪʩʷ ʠʟ ʟʘʜʘʥʠʷ ʪʘʢʦʡ, ʢʘʢʘʷ ʦʥʘ ʝʩʪʴ. ʅʫʞʥʦ ʣʠʰʴ ʟʘʢʣʶʯʠʪʴ ʝʝ ʚ ʘʧʦ-

ʩʪʨʦʬʳ. ʂʘʢ ʦʙʳʯʥʦ, ʧʨʦʚʝʨʷʝʤ ʜʝʣʠʤʦʩʪʴ ʠ ʚʳʚʦʜʠʤ ʦʪʚʝʪ. 

ɺʳʚʦʜʳ ʠ ʜʘʣʴʥʝʡʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʘʣ ʧʦʠʩʢ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʦʙʨʘʙʦʪʢʫ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʩ ʤʘʩʢʘʤʠ ʯʠʩʝʣ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ 

Python. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʦ ʯʝʪʳʨʝ ʪʠʧʘ ʟʘʜʘʯ ʩ ʤʘʩʢʘʤʠ ʠ ʧʨʝʜʣʦ-

ʞʝʥʳ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʘʞʜʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʥʘʡʜʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ 

ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ fnmatch ʠʟ ʦʜʥʦʠʤʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʩʦʜʝʨʞʠʪ ʫʜʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʩ ʤʘʩʢʘʤʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʩʧʦʩʦʙʳ 

ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʟʘʜʘʯ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʧʦʜʛʦ-

ʪʦʚʢʝ ʢ ɽɻʕ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ. ʄʘʪʝʨʠʘʣʳ ʧʦʩʦʙʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʥʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Stepik. 

ʆʪ ʛʦʜʘ ʢ ʛʦʜʫ ʢʫʨʩ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʜʦʨʘʙʘʪʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʦʣʝ-

ʥʠʷʤʠ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ, ʩ ʫʯʝʪʦʤ ʦʙʥʦʚʣʝʥʠʡ ʟʘʜʘʯ ɽɻʕ. ʅʘ ʩʦʙʩʪʚʝʥʥʦʤ 

ʦʧʳʪʝ ʤʳ ʫʙʝʜʠʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ ʧʦʜʛʦʪʦʚʢʘ ʢ ɽɻʕ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʴʩʢʦʡ ʠ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ ʦʢʘʟʳʚʘʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. 
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ɹʆʊ-ʇʆʄʆʑʅʀʂ 

ʊʝʨʝʱʫʢ ʈʫʩʣʘʥ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʉʨʝʜʥʷʷ 

ʰʢʦʣʘ ˉ 18è, 11 ʢʣʘʩʩ, ʛ. ɸʯʠʥʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɾʝʨʥʦʩʝʢ ʆʢʩʘʥʘ ʅʠʢʦʣʘʝʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ. ʏʝʣʦʚʝʢ ʚʩʝʛʜʘ ʩʪʨʝʤʠʪʩʷ ʙʳʪʴ ʦʩʚʝʜʦʤʣʸʥʥʳʤ. ɽʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʙ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʩʦʙʳʪʠʷʭ ʠ ʛʨʷʜʫʱʠʭ ʜʝʣʘʭ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʛʣʘʩʠʪʝʩʴ, ʯʪʦ ʠʥʦʛʜʘ ʦʯʝʥʴ ʦʛʦʨʯʘʝʪ ʬʘʢʪ ʥʝʩʙʳʚ-

ʰʠʭʩʷ ʦʞʠʜʘʥʠʡ. ʈʝʯʴ ʠʜʸʪ ʦ ʧʝʨʝʥʦʩʝ ʚʩʪʨʝʯ, ʠʟʤʝʥʝʥʠʠ ʚ ʨʘʩʧʠʩʘʥʠʠ ʘʚʪʦ-

ʙʫʩʦʚ ʠ ʪʘʢ ʜʘʣʝʝ. ʀ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʝ ʚ ʰʢʦʣʝ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ʂʘʞʜʳʡ ʦʙʫ-

ʯʘʶʱʠʡʩʷ ʟʥʘʝʪ ʥʝ ʧʦ ʥʘʩʣʳʰʢʝ, ʢʘʢ ʩʠʣʴʥʦ ʦʩʣʦʞʥʷʝʪ ʰʢʦʣʴʥʫʶ ʞʠʟʥʴ ʥʝ-

ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʚ ʛʨʷʜʫʱʝʤ ʤʝʨʦʧʨʠʷʪʠʠ ʠʣʠ ʞʝ ʠʟʤʝʥʝʥʠʠ ʚ ʨʘʩʧʠʩʘʥʠʠ.  

ɺ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ, ʬʦʨʤ ʠ ʩʧʦʩʦʙʦʚ ʠʥ-

ʬʦʨʤʠʨʦʚʘʥʠʷ. ʅʝʤʘʣʘʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʩʚʷʟʘʥʘ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʦʙʘʣʴʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʝʪʠ.  

ɺ ʰʢʦʣʝ, ʧʦʤʠʤʦ ʵʣʝʢʪʨʦʥʥʳʭ ʜʥʝʚʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʂ 

ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ: Telegram, Viber, WhatsApp ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʦʩʪʘʥʦʚʢʘ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʵʣʝʢʪʨʦʥ-

ʥʳʝ ʜʥʝʚʥʠʢʠ, ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʱʫʶ ʦʪ ʥʘʣʠʯʠʷ ʀʥʪʝʨʥʝʪʘ. ʀʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʷʚʣʷʶʪʩʷ ʩʣʦʞʥʦʩʪʠ ʩ ʧʨʦʮʝʩʩʦʤ ʧʦ-

ʣʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʩʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ.  

ʇʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʳʣʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʤʢʘʭ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʤʝʩ-

ʩʝʥʜʞʝʨʘ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʢʣʘʩʩʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʝʨʝʩʳʣʘʶʪ ʝʸ ʦʙʫʯʘʶʱʠʤʩʷ. ʀ ʭʦʪʷ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʩʣʦʞʝʥ ʪʝʭʥʠʯʝʩʢʠ, 

ʥʦ ʦʥ ʜʦʚʦʣʴʥʦ ʜʣʠʪʝʣʝʥ ʠ ʢ ʪʦʤʫ ʞʝ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʢʣʘʩʩʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ. 

ʀʤʝʥʥʦ ʵʪʠ ʧʨʦʙʣʝʤʳ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʩʦʟʜʘʥʠʷ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ, ʢʦʪʦ-

ʨʳʡ ʦʧʪʠʤʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʝʩʩʝʥʜʞʝʨʝ 

Telegram. ʀʤ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʦʙʫʯʘʶʱʠʝʩʷ ʠ ʫʯʠʪʝʣʷ, ʥʦ ʠ 

ʨʦʜʠʪʝʣʠ. 
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ʈʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʦʯʝʥʴ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʦʪʦʚ-ʧʦʤʦʱʥʠʢʦʚ ʠ ʯʘʪ-ʙʦʪʦʚ. ʅʦ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʱʝʥʠʷ, ʨʝʣʘʤʤʳ, ʜʦʩʪʘʚʦʢ,  ʤʘʛʘʟʠʥʦʚ,  ʩʝʨ-

ʚʠʩʦʚ, ʜʣʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʠ ʢʣʠʝʥʪʦʚ ʠ ʜʨʫʛʦʝ [1;2]. ʇʨʠ ʵʪʦʤ, ʟʘʯʘ-

ʩʪʫʶ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʚʦʠ ʫʩʣʫʛʠ ʟʘ ʦʧʨʝʜʝʣʸʥʥʫʶ ʧʣʘʪʫ, ʚʟʠʤʘʥʠʝ ʢʦʪʦʨʦʡ 

ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʧʦʜʧʠʩʢʠ [3].  

ɼʘʥʥʳʡ ʙʦʪ-ʧʦʤʦʱʥʠʢ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʘʢ-

ʪʫʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʫʨʦʢʦʚ ʠ ʟʚʦʥʢʦʚ, ʛʨʷʜʫʱʠʭ ʰʢʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʢʘʨʪʳ ʰʢʦʣʳ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʰʢʦʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ.  

ɻʠʧʦʪʝʟʘ: ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ ʜʣʷ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙʫʯʘʶ-

ʱʠʭʩʷ ʦʙ ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʠʟʤʝʥʝʥʠʷʭ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Python. 

ʎʝʣʴ: ʩʦʟʜʘʪʴ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʦ ʨʘʟʥʦ-

ʧʣʘʥʦʚʳʭ ʠʟʤʝʥʝʥʠʷʭ. 

ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʦʧʨʦʩ ʠ ʦʙʨʘʙʦʪʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

2. ʇʦʜʛʦʪʦʚʠʪʴ ʩʨʝʜʫ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ 
ʙʠʙʣʠʦʪʝʢʠ. 

3. ʅʘʧʠʩʘʪʴ ʢʦʜ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʙʦʪʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 
Python ʠ ʜʣʷ ʧʘʨʩʠʥʛʘ. 

4. ʇʦʜʢʣʶʯʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ SQL ʜʣʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʬʫʥʢʮʠʠ ʨʘʩ-

ʩʳʣʢʠ ʧʦ ID ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

5. ʇʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʉʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ 5-11-ʭ ʢʣʘʩʩʦʚ ʥʘʰʝʡ ʰʢʦʣʳ ʧʨʦʚʸʣ ʦʧʨʦʩ ʧʦ ʩʦ-

ʟʜʘʥʠʶ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ. ʀʩʧʦʣʴʟʫʷ ʩʝʨʚʠʩ Google - ʬʦʨʤʳ ʩʬʦʨʤʠʨʦʚʘʣ ʥʦ-

ʚʫʶ ʩʪʨʘʥʠʮʫ ʦʧʨʦʩʘ ʠ ʢʦʥʚʝʨʪʠʨʦʚʘʣ ʩʩʳʣʢʫ ʚ QR-ʢʦʜ. ʆʙʫʯʘʶʱʠʤʩʷ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ: 

1. ʀʟ ʢʘʢʦʛʦ ʚʳ ʢʣʘʩʩʘ? 

2. ɺʘʤ ʥʫʞʝʥ ʙʦʪ-ʧʦʤʦʱʥʠʢ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʰʢʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʘ-

ʩʘʪʝʣʴʥʦ: 

ɸ) ɸʢʪʫʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʚ ʰʢʦʣʝ. 

ɹ) ʈʘʩʧʦʣʦʞʝʥʠʷ ʢʘʙʠʥʝʪʦʚ ʧʦ ʵʪʘʞʘʤ. 

ɺ) ʈʘʩʧʠʩʘʥʠʷ ʟʚʦʥʢʦʚ. 

ɻ) ʆʪʩʣʝʞʠʚʘʥʠʷ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʳ ʰʢʦʣʳ. 

ɼ) ɺ ʥʸʤ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ  

ɽ) ʉʚʦʡ ʚʘʨʠʘʥʪ  

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 

ʦʙʨʘʙʦʪʘʣ ʠ ʧʨʝʜʩʪʘʚʠʣ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ (ʈʠʩʫʥʦʢ 1): 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʩʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʙʦʪ-ʧʦ-

ʤʦʱʥʠʢ ʥʫʞʝʥ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʚ ʰʢʦʣʝ. 

ʕʪʘʧʳ ʩʦʟʜʘʥʠʷ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ 

ʇʝʨʚʳʡ ʵʪʘʧ. ʀʩʧʦʣʴʟʫʷ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʳʙʨʘʣ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ [4]. 

ɺʪʦʨʦʡ ʵʪʘʧ. ʉʦʟʜʘʣ API ʪʦʢʝʥ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʙʦʪʝ ʤʝʩʩʝʥʜʞʝʨʘ 

Telegram çBotFatherè, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʨʘʙʦʪʳ ʩ ʧʨʦʪʦʢʦʣʘʤʠ ʙʦʪʘ, ʘ ʪʘʢʞʝ ʚ 

ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʨʠʟʘʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤ (ʈʠʩʫʥʦʢ 2). 

 

 
ʊʨʝʪʠʡ ʵʪʘʧ. ʉʦʟʜʘʣ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʙʦʪʘ ʩ ʬʫʥʢʮʠʷʤʠ ʚʳʚʦʜʘ ʘʢʪʫʘʣʴ-

ʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ, ʨʘʩʧʠʩʘʥʠʷ ʟʚʦʥʢʦʚ, ʛʨʷʜʫʱʠʭ ʰʢʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʢʘʨʪʳ ʰʢʦʣʳ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʰʢʦʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ (ʈʠʩʫʥʦʢ 3, 4, 5).  

ʈʠʩʫʥʦʢ 2. çAPI ʪʦʢʝʥè 

68,00%5%
10%

7,00%
10%

ˏ́̍ ̎̔̇̆̎ ̂̏̓-̐̏̍̏̎̉̋̚ ̠̅̌ 
̠̏̓̒̌̆̇̉̃́̎̉ ̙̝̋̏̌̎̏̊ ̗̉̎̏̑̍́̉̉̕ȟ 

̝̋́̒́̓̆̌̎̏ȡ

ˍ̝̋̓̔́̌̎̏̄̏ ̠̑́̒̐̉̒́̎̉ ̃ ̙̋̏̌̆Ȣ

˝̠́̒̐̏̌̏̇̆̎̉ ̋́̂̉̎̆̓̏̃ ̐̏ ̞̓́̇́̍Ȣ

˝̠́̒̐̉̒́̎̉ ̈̃̏̎̋̏̃

˛̠̓̒̌̆̇̉̃́̎̉ ̎̏̃̏̒̓̎̏̊ ̜̌̆̎̓ ̙̜̋̏̌Ȣ

ʈʠʩʫʥʦʢ 1. çʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʦʩʘè 
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ʏʝʪʚʸʨʪʳʡ ʵʪʘʧ. ɼʦʙʘʚʠʣ ʬʫʥʢʮʠʶ ʦʙʥʦʚʣʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʨʘʩʧʠʩʘ-

ʥʠʡ ʧʫʪʸʤ ʝʛʦ ʦʪʧʨʘʚʢʠ ʚ ʪʝʢʩʪʦʚʦʤ ʬʦʨʤʘʪʝ ʘʚʪʦʨʠʟʠʨʦʚʘʥʥʳʤ ʚ ʧʨʦʛʨʘʤʤʝ 

ʣʠʮʦʤ. 

ʇʷʪʳʡ ʵʪʘʧ. ʉʦʟʜʘʣ ʦʪʜʝʣʴʥʳʡ ʢʦʜ 

ʜʣʷ ʧʘʨʩʠʥʛʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʰʢʦʣʴʥʦʡ ʥʦ-

ʚʦʩʪʥʦʡ ʣʝʥʪʳ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂ (ʈʠʩʫʥʦʢ 

6). 

ʐʝʩʪʦʡ ʵʪʘʧ. ɺ ʦʩʥʦʚʥʦʤ ʢʦʜʝ ʙʦʪʘ 

ʜʦʙʘʚʠʣ ʬʫʥʢʮʠʶ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ 

ID ʘʢʢʘʫʥʪʘ ʫʯʝʥʠʢʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʪʘʨ-

ʛʝʪʠʨʦʚʘʥʥʦʡ ʨʘʩʩʳʣʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʧʘʨʩʠʥʛʘ (ʈʠʩʫ-

ʥʦʢ 7). 

 

 

 

 

 

 

ʉʝʜʴʤʦʡ ʵʪʘʧ. ɻʦʪʦʚʦʛʦ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ ʟʘʛʨʫʟʠʣ ʥʘ ʭʦʩʪʠʥʛ. 

ɺʦʩʴʤʦʡ ʵʪʘʧ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʥʝʜʝʣʴ ʧʨʦʚʦʜʠʣ ʘʧʨʦʙʘʮʠʶ ʩʨʝʜʠ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘʰʝʡ ʰʢʦʣʳ. ʀʤ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ. ɼʘʣʝʝ ʦʙʫ-

ʯʘʶʱʠʤʩʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ: 

1. ʀʩʧʳʪʘʣʠ ʣʠ ʚʳ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʪʦʤ-ʧʦʤʦʱʥʠʢʦʤ?  

2. ʏʪʦ ʙʳ ɺʳ ʜʦʙʘʚʠʣʠ ʝʱʸ ʚ ʙʦʪʘ-ʧʦʤʦʱʥʠʢʘ?  

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ 

ʧʨʝʜʩʪʘʚʠʣ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ:  

ʈʠʩʫʥʦʢ 6. çʇʘʨʩʝʨ ʣʝʥʪʳ 

ɺʂè 

ʈʠʩʫʥʦʢ 3. çɻʣʘʚʥʦʝ 

ʤʝʥʶè 

ʈʠʩʫʥʦʢ 4. çʈʘʩʧʠʩʘʥʠʝè 

ʈʠʩʫʥʦʢ 5. çʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʰʢʦʣʳè 

ʈʠʩʫʥʦʢ 7. çID 

ʧʦʣʴʟʦʚʘʪʝʣʷè 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʧʨʦʙʘʮʠʠ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʙʦʪʦʤ-ʧʦʤʦʱʥʠʢʦʤ ʚʳ-

ʟʚʘʣʘ ʠʥʪʝʨʝʩ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʫʯʘʶʱʠʭʩʷ. ʀʤʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʥʪʝʛʨʠ-

ʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʩʪʦʣʦʚʦʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʦʬʦʨʤʣʝʥʠʝ.  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʥʘʧʠʩʘʥ Bot ʜʣʷ ʤʝʩʩʝʥʜʞʝ-

ʨʘTelegram ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢʠ pyTelegramBotAPI (Telebot), ʢʦʪʦʨʳʡ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʣʝʛʯʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʦʥʣʘʡʥ ʫʨʦʢʦʚ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʇʨʦʚʝʜʸʥ ʦʧʨʦʩ, ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʠʘ-

ʛʨʘʤʤ  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʳʜʚʠʥʫʪʘʷ ʛʠʧʦʪʝʟʘ, ʜʦʩʪʠʛʥʫʪʳ 

ʮʝʣʴ ʠ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 

ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ, ʯʝʨʝʟ ʵʢʦʩʠʩʪʝʤʫ ʙʦʪʘ-ʧʦʤʦʱ-

ʥʠʢʘ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʰʢʦʣʴʥʦʡ ʩʪʦʣʦʚʦʡ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. SHOOL STARS: https://schoolstars.ru/item-work/2022-

0358/?ysclid=lemq1fossp821161977 

2. ʉʪʘʨʪ ʚ ʥʘʫʢʝ: https://school-sci-

ence.ru/8/4/42931?ysclid=lempqoj12k586164677 

3. ʂʦʥʩʪʨʫʢʪʦʨ Telegram ʙʦʪʦʚ: https://puzzlebot.top/?lang=ru 

4. ɺʠʢʠʧʝʜʠʷ: https://ru.wikipedia.org/wiki/Python 

 

ʉʂʈʀʇʊ ɼʃʗ ɸʅɸʃʀɿɸ ʂʈʀʇʊʆ-ɻʈɸʌʀʂʆɺ 

ʌʝʜʦʩʝʝʚ ʉʪʝʧʘʥ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ñɻʠʤʥʘʟʠʷ ˉ 

3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝò, 10 ʢʣʘʩʩ 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ɾʘʢʫʧʦʚʘ ʉʪʝʣʣʘ ɸʥʘʪʦʣʴʝʚʥʘ 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʢʨʠʧʪʦʚʘʣʶʪʥʳʡ ʨʳʥʦʢ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ, ʠ ʤʥʦʛʠʝ ʣʶʜʠ 

ʫʚʣʝʢʘʶʪʩʷ ʪʨʝʡʜʠʥʛʦʤ1 ʩ ʮʝʣʴʶ ʟʘʨʘʙʦʪʢʘ ʚ ʵʪʦʤ ʨʳʥʢʝ. ʋ ʢʘʞʜʦʡ ʢʨʠʧʪʦ-

ʚʘʣʶʪʳ ʝʩʪʴ ʩʚʦʡ ʛʨʘʬʠʢ ʮʝʥʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʜʘʪʴ ʥʘʤ ʤʥʦʛʦ ʠʥʬʦʨʤʘʮʠʠ ʦ 

                                                 
1 ʊʨʝʡʜʠʥʛ ð ʢʫʧʣʷ-ʧʨʦʜʘʞʘ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ (ʠʥʩʪʨʫʤʝʥʪʦʚ) ʥʘ ʙʠʨʞʝ.  

file:///C:/Users/Admin/Downloads/BOOTEX.LOG
file:///C:/Users/Admin/Downloads/BOOTEX.LOG
file:///C:/Users/Admin/Downloads/BOOTEX.LOG
file:///C:/Users/Admin/Downloads/BOOTEX.LOG
file:///C:/Users/olan/Downloads/Снимок%20экрана%202023-02-28%20080131.png
file:///C:/Users/Admin/Downloads/ru.wikipedia.org/wiki/Python
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ʪʦʤ, ʯʪʦ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʜʘʥʥʦʡ ʥʘʤ ʚʘʣʶʪʦʡ. ʉʘʤʳʤ ʧʦʧʫʣʷʨʥʳʤ ʩʘʡʪʦʤ 

ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʨʠʧʪʦʚʘʣʶʪʥʳʡ ʨʳʥʢʘʭ ʷʚʣʷʝʪʩʷ TradingView.com. 

ʅʘ ʵʪʦʤ ʩʘʡʪʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʩʢʨʠʧʪʳ ʠ ʠʥʜʠʢʘʪʦʨʳ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʩ ʨʳʥʦʯʥʳʤʠ ʛʨʘʬʠʢʘʤʠ. ʊʘʢʦʡ ʩʢʨʠʧʪ/ʠʥʜʠ-

ʢʘʪʦʨ ʷ ʭʦʯʫ ʩʦʟʜʘʪʴ, ʪʘʢ ʢʘʢ ʤʦʡ ʦʪʝʮ ʫʚʣʝʢʘʝʪʩʷ ʊʨʝʡʜʠʥʛʦʤ ʠ ʜʘʥʥʳʡ ʧʨʦ-

ʜʫʢʪ ʦʧʪʠʤʠʟʠʨʫʝʪ ʝʛʦ ʨʘʙʦʪʫ. 

ʄʥʝ ʟʘʭʦʪʝʣʦʩʴ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʚʦʧʨʦʩʘʭ ʘʥʘʣʠʟʘ ʢʨʠʧʪʦ-ʛʨʘʬʠʢʦʚ ʠ 

ʥʘʧʠʩʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʠ ʧʦʣʝʟʥʳʡ ʩʢʨʠʧʪ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʥʦ ʙʳʣʦ 

ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʦʢʘʣʴʥʦ ʠʣʠ ʧʨʦʜʘʪʴ. 

ʎʝʣʴ: ʥʘʧʠʩʘʪʴ ʩʢʨʠʧʪ/ʠʥʜʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘ-

ʙʦʪʫ ʪʨʝʡʜʝʨʘʤ, ʠʩʧʦʣʴʟʫʷ ʷʟʳʢ ʩʢʨʠʧʪʦʚ ñPineScriptò. 

ɿʘʜʘʯʠ:  

¶ ʋʟʥʘʪʴ, ʯʪʦ ʩʝʡʯʘʩ ʥʫʞʥʦ ʪʨʝʡʜʝʨʘʤ2 ʦʪ ʥʦʚʳʭ ʩʢʨʠʧʪʦʚ 

¶ ʀʟʫʯʠʪʴ ʷʟʳʢ ʩʢʨʠʧʪʦʚ ñPineScriptò ʥʘ ʪʦʤ ʫʨʦʚʥʝ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 
ʥʘʧʠʩʘʪʴ ʩʢʨʠʧʪ/ʠʥʜʠʢʘʪʦʨ. 

¶ ʅʘʧʠʩʘʪʴ ʩʢʨʠʧʪ/ʠʥʜʠʢʘʪʦʨ. 

¶ ʉʜʝʣʘʪʴ ʦʧʦʚʝʱʝʥʠʝ ʧʦ ʠʥʜʠʢʘʪʦʨʫ. 

¶ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʦʨʛʦʚʣʠ. 

ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʤʦʝʛʦ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʩʘʤʠ ʪʨʝʡʜʝʨʳ, ʢʦʪʦʨʳʤ ʤʦʡ 

ʩʢʨʠʧʪ/ʠʥʜʠʢʘʪʦʨ ʦʙʣʝʛʯʠʪ ʨʘʙʦʪʫ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʨʘʟʨʘʙʦʪʢʠ: 

¶ ʗʟʳʢ ʩʢʨʠʧʪʦʚ ñPineScriptò. 

¶ ʉʘʡʪ TradingView.com, ʠ ʝʛʦ ʨʘʟʜʝʣ ñʉʢʨʠʧʪʳò. 

¶ ʗʥʜʝʢʩ Cloud ñCloud functionò. 

¶ Python 3.9. 

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ: 

1. ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ, ʪʦ ʝʩʪʴ ʥʘʧʠʩʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ. 

2. ʅʘʧʠʩʘʥʠʝ Telegram-ʙʦʪʘ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʩʨʘʙʘʪʳʚʘʥʠʠ 

ʠʥʜʠʢʘʪʦʨʘ. 

3. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʦʨʛʦʚʣʠ. 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʘ, ʪʦ ʝʩʪʴ ʥʘʧʠʩʘʥʠʝ ʠʥʜʠʢʘʪʦʨʘ: 

ʂʦʜ ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ ʩʢʨʠʧʪʦʚ ñPineScriptò. ʕʪʦʪ ʷʟʳʢ ʚʩʪʨʦʝʥ ʚ ʩʘʡʪ 

TradingView. ʗʟʳʢ ʙʳʣ ʠʟʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʩʧʨʘʚʦʯʥʠʢʘ, ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʫʢʘʟʘʥʳ ʥʘ ʩʘʡʪʝ. 

ʉʫʪʴ ʠʥʜʠʢʘʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʭʦʜʠʪʴ ʤʦʤʝʥʪʳ, ʢʦʛʜʘ ʥʦ-

ʚʘʷ ʩʚʝʯʘ ʥʘ ʛʨʘʬʠʢʝ ʙʦʣʴʰʝ ʧʨʝʜʳʜʫʱʝʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʝʝ ʦʙʲʝʤ ʤʝʥʴʰʝ. 

                                                 
2 ʊʨʝʡʜʝʨ ð ʵʪʦ ʪʦʨʛʦʚʝʮ ʥʘ ʬʠʥʘʥʩʦʚʦʤ/ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ, ʢʦʪʦʨʳʡ 

ʩʪʨʝʤʠʪʩʷ ʠʟʚʣʝʯʴ ʧʨʠʙʳʣʴ. 
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ʂʦʜ ʠʥʜʠʢʘʪʦʨʘ: 

 

 

ʈʠʩʫʥʦʢ 1. ʅʘʧʠʩʘʥʠʝ Telegram-ʙʦʪʘ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʠʥʜʠʢʘʪʦʨʘ. 

ʂʦʜ ʜʣʷ ʙʦʪʘ ʥʘʧʠʩʘʥ ʥʘ ʷʟʳʢʝ Python 3.9, ʥʦ ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥ ʩʝʨ-

ʚʠʩ ʦʪ ñʗʥʜʝʢʩò ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñCloud Functionò, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʪ ʚʩʝʛʜʘ ʘʢ-

ʪʠʚʝʥ ʠ ʣʝʞʠʪ ʥʘ ʩʝʨʚʝʨʘʭ ʗʥʜʝʢʩʘ ʙʝʩʧʣʘʪʥʦ. 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ ñalertconditionò (ʦʧʦʚʝʱʝʥʠʝ ʩ ʫʩʣʦʚʠʝʤ) ʙʳʣʠ ʟʘ-

ʜʝʡʩʪʚʦʚʘʥʳ ʚʩʪʨʦʝʥʥʳʝ ʥʘ ʩʘʡʪʝ ʦʧʦʚʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠ ʚʝʙʭʫʢ ʜʣʷ ʪʨʠʛʛʝʨʘ ʤʦʝʛʦ ʙʦʪʘ, ʠ ʪʦʪ ʦʪʧʨʘʚʣʷʣ ʩʦʦʙʱʝʥʠʝ ʚ 

Telegram. 
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ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʦʨʛʦʚʣʠ: 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʦʨʛʦʚʳʭ ʦʧʝʨʘʮʠʡ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʨʘʪʝʛʠʷ, ʚ 

ʢʦʪʦʨʦʡ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʝʨʘʪʦʨʳ, ʦʨʛʘʥʠʟʫʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʘʤʦʡ 

ʙʠʨʞʝʡ. ʉʢʨʠʧʪ ʟʘʢʫʧʘʝʪ ʦʨʜʝʨʘ, ʠʩʧʦʣʴʟʫʷ ʫʞʝ ʥʘʧʠʩʘʥʥʦʝ ʤʥʦʶ ʫʩʣʦʚʠʝ, ʠ 

ʧʨʦʜʘʝʪ, ʝʩʣʠ ʮʝʥʘ ʩʪʘʥʝʪ ʚʳʰʝ (ʧʨʠ ʣʦʥʛ ʧʦʟʠʮʠʠ), ʣʠʙʦ ʥʠʞʝ (ʧʨʠ ʰʦʨʪ ʧʦ-

ʟʠʮʠʠ) ʥʘ 5% ʦʪ ʮʝʥʳ ʟʘʢʫʧʢʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʙʳ ʷ ʟʘʧʫʩʪʠʣ ʵʪʦʪ ʩʢʨʠʧʪ ʚ 2017 ʛʦʜʫ, ʪʦ ʩʝʡʯʘʩ ʫ 

ʤʝʥʷ ʙʳʣʘ ʙʳ ʧʨʠʙʳʣʴ, ʨʘʚʥʘʷ 1085 (ʦʜʥʘ ʪʳʩʷʯʘ ʚʦʩʝʤʴʜʝʩʷʪ ʧʷʪʴ) ʜʦʣʣʘʨʦʚ 

(USDT). 

 
ɿʘʢʣʶʯʝʥʠʝ 

ʅʘʧʠʩʘʥ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʩʢʨʠʧʪ/ʠʥʜʠʢʘʪʦʨ ʥʘ ʷʟʳʢʝ ʩʢʨʠʧʪʦʚ 

ñPineScriptò 

ʈʘʙʦʪʘ ʚ ʜʘʥʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʘʣʘʩʴ ʠʥʪʝʨʝʩʥʦʡ ʠ ʧʦʣʝʟʥʦʡ, 

ʧʦʪʦʤʫ ʭʦʪʝʣʦʩʴ ʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʛʣʫʙʞʝ ʚʥʠʢʥʫʪʴ ʚ ʚʦʧʨʦʩʳ ʢʨʠʧʪʦ-ʙʠʨʞ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʩʢʨʠʧʪʦʚ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʤʦʥʝʪʠʟʠʨʦʚʘʪʴ ʩʚʦʡ ʧʨʦʜʫʢʪ, ʠʩʧʦʣʴʟʫʷ 

ʧʣʦʱʘʜʢʠ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʢʨʠʧʪʦʚ ʥʘ TradingView. 
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https://ru.tradingview.com/pine-script-docs/en/v5/Introduction.html (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 14 ʤʘʨʪʘ 2023) 

 

ʄɸʉʐʊɸɹʅɸʗ ʄʆɼɽʃʔ ɹʋɽʈɸ 

ʌʠʣʠʧʢʦʚ ɸʨʪʸʤ 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʛʦʨʦʜʘ 

ʅʦʚʦʩʠʙʠʨʩʢʘ 

ɻʠʤʥʘʟʠʷ ˉ3 ʚ ɸʢʘʜʝʤʛʦʨʦʜʢʝ,10 ʢʣʘʩʩ 

ʛ.ʅʦʚʦʩʠʙʠʨʩʢ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ð ʇ.ʖ. ʂʦʤʢʦʚ   

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʥʦʚʳʡ ʩʤʳʩʣ ʧʨʠʦʙʨʝʪʘʶʪ ʩʪʘʨʳʝ ʩʧʦʩʦʙʳ 

ʧʝʨʝʜʚʠʞʝʥʠʷ. ɹʳʣʦ ʨʝʰʝʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʣʦʡ ʚʝʪʨʘ. ɹʣʘʛʦʜʘʨʷ ʚʝʪʨʫ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʣʦʜʢʫ ʥʘ ʢʦʥʴʢʘʭ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʣʴʜʫ ʠʣʠ ʧʣʦʪʥʦʤʫ 

ʩʥʝʛʫ. ɸ ʠʤʝʥʥʦ ʙʫʝʨ. ʀ ʚʦʪ ʚ ʤʦʠ ʨʫʢʠ ʧʦʧʘʣʘʩʴ ʢʥʠʛʘ ʧʨʦ ʙʫʝʨʳ. ʊʘʤ ʙʳʣʦ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʢʘʢ ʩʦʟʜʘʚʘʪʴ ʙʫʝʨ ʩʚʦʠʤʠ ʨʫʢʘʤʠ. ʧʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʵʪʦʡ 

ʢʥʠʛʠ ʫ ʤʝʥʷ ʟʘʭʦʪʝʣʦʩʴ ʠʟʫʯʠʪʴ ʧʦʜʨʦʙʥʝʝ, ʢʘʢ ʞʝ ʚʩʝ-ʪʘʢʠ ʫʩʪʨʦʝʥ ʙʫʝʨ. ʇʦ-

ʵʪʦʤʫ ʷ ʟʘʛʦʨʝʣʩʷ ʠʜʝʝʡ ʩʦʟʜʘʥʠʷ 3d-ʤʦʜʝʣʠ ʠ ʫʤʝʥʴʰʝʥʥʦʡ ʢʦʧʠʠ ʙʫʝʨʘ.  

ɹʫʝʨ ð ʩʫʜʥʦ (ʨʘʥʝʝ), ʧʦʟʞʝ ʣʸʛʢʘʷ ʣʦʜʢʘ ʠʣʠ ʧʣʘʪʬʦʨʤʘ, ʫʩʪʘʥʦʚʣʝʥ-

ʥʘʷ ʥʘ ʦʩʦʙʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʴʢʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʢʦʣʴʞʝʥʠʷ ʧʦ 

ʣʴʜʫ ʠ ʦʩʥʘʱʝʥʥʘʷ ʤʘʯʪʦʡ ʩ ʧʘʨʫʩʘʤʠ.  

https://ru.tradingview.com/pine-script-reference/v5/
https://ru.tradingview.com/pine-script-docs/en/v5/Introduction.html
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ʀʩʪʦʨʠʷ ʙʫʝʨʦʚ ʫʭʦʜʠʪ ʢʦʨʥʷʤʠ ʚ ɻʦʣʣʘʥʜʠʶ, ʚ ʢʦʪʦʨʦʡ ʝʱʸ ʟʘʜʦʣʛʦ ʜʦ 

ʇʝʪʨʘ ʇʝʨʚʦʛʦ ʧʨʠʤʝʥʷʣʠ ʢʦʥʴʢʠ ʠ ʣʳʞʠ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʩʫʜʦʚ ʢ ʟʠʤʥʠʤ ʫʩʣʦ-

ʚʠʷʤ. 

ʇʝʨʚʳʡ ʙʫʝʨ ʨʦʩʩʠʡʩʢʦʡ ʧʦʩʪʨʦʡʢʠ ʙʳʣ ʩʧʫʱʝʥ ʥʘ ʣʸʜ ʚ 1819 ʛʦʜʫ. 

ʉʪʨʦʠʣʩʷ ʦʥ ʥʘ ɸʜʤʠʨʘʣʪʝʡʩʢʦʡ ʚʝʨʬʠ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʦʙ 

ʵʪʦʤ ʙʫʝʨʝ ʥʘʤ ʥʠʯʝʛʦ ʥʝ ʠʟʚʝʩʪʥʦ, ʭʦʪʷ ʬʦʨʤʘʣʴʥʦ ʦʥ ʯʠʩʣʠʣʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʝʩʪʨʘʭ ʚʧʣʦʪʴ ʜʦ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ. ʇʦ-ʥʘʩʪʦʷʱʝʤʫ ʤʘʩʩʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʙʫʝʨʦʚ ʥʘʯʘʣʦʩʴ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ. ʊʦʛʜʘ, ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ (ʦʢʦʣʦ 

1876 ʛʦʜʘ) ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʜʚʘ ʟʥʘʤʝʥʠʪʳʭ ʙʫʝʨʘ ð çʄʝʪʝʣʴè ʠ çɽʣʢʘè. çʄʝ-

ʪʝʣʴè ʙʳʣʘ 7 ʤʝʪʨʦʚʦʡ ʠ ʦʙʣʘʜʘʣʘ ʧʣʦʱʘʜʴʶ ʧʘʨʫʩʥʦʩʪʠ ʚ 30 ʢʚ. ʤ, ʘ çɽʣʢʘè 

ʙʳʣʘ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚ ʤʠʨʝ ʙʫʝʨʦʤ: ʝʸ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʜʦʩʪʠʛʘʣʘ 15 ʤʝʪʨʦʚ, ʘ ʧʣʦʱʘʜʴ ʧʘʨʫʩʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 190 ʢʚ. ʤʝʪʨʦʚ. ʆ ʪʦʤ, 

ʢʘʢ ʚʳʛʣʷʜʝʣʠ ʵʪʠ ʩʫʜʘ ʤʳ, ʢ ʩʦʞʘʣʝʥʠʶ, ʤʦʞʝʤ ʪʦʣʴʢʦ ʜʦʛʘʜʳʚʘʪʴʩʷ, ʪʘʢ ʢʘʢ 

ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ ʤʥʝ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʦʩʪʘʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɹʫʝʨʳ ʦʯʝʥʴ ʧʨʘʢʪʠʯʥʳʝ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʣʴʜʫ ʥʘ 

ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʷʭ ʧʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʧʦʩʪʨʦʠʪʴ ʩʨʝʜʩʪʚʦ ʧʝʨʝʜʚʠʞʝʥʠʷ 

ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʦʤ (ʧʨʠʨʦʜʥʦʤ) ʠʩʪʦʯʥʠʢʝ ʵʥʝʨʛʠʠ. 

ʕʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʤʥʦʛʠʭ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʊʘʢʞʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʙʝʩʧʠʣʦʪʥʳʝ ʪʨʘʥʩ-

ʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʜʦʙʘʚʠʪʴ ʘʚʪʦʧʠʣʦʪ ʢ ʙʫʝʨʫ, ʘ ʠʤʝʥʥʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʘʨʫʩʘ ʧʦ ʚʝʪʨʫ, ʠ ʧʨʦʝʭʘʪʴ ʦʪ ʦʜʥʦʡ ʪʦʯʢʠ ʜʦ 

ʜʨʫʛʦʡ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʙʫʝʨʘ ʥʘ ʨʘʜʠʦ-

ʫʧʨʘʚʣʝʥʠʠ. 

ɿʘʜʘʯʠ: 

¶ ʉʦʟʜʘʪʴ ʤʦʜʝʣʴ ʙʫʝʨʘ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D. 

¶ ʇʨʦʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʢʫ ʢʦʥʩʪʨʫʢʮʠʠ. 

¶ ʇʦʜʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʶ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

¶ ʀʟʛʦʪʦʚʠʪʴ ʜʝʪʘʣʠ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʢʘ ʩ ʏʇʋ ʠ 3D-ʧʨʠʥ-

ʪʝʨʘ . 

¶ ʉʦʙʨʘʪʴ ʠ ʠʩʧʳʪʘʪʴ ʠʟʜʝʣʠʝ. 

¶ ʉʧʣʘʥʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʠʢʫ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ. 

¶ ʉʤʦʥʪʠʨʦʚʘʪʴ. 

ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʚʳʧʦʣʥʝʥʘ ʤʦʜʝʣʴ ʙʫʝʨʘ ʚ ʧʨʦʛʨʘʤʤʝ ʂʆʄʇɸʉ-3D; 

ʧʨʦʨʘʙʦʪʘʥʘ ʤʝʭʘʥʠʢʘ ʢʦʥʩʪʨʫʢʮʠʠ; ʧʦʜʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʟ-

ʛʦʪʦʚʣʝʥʠʷ; ʠʟʛʦʪʦʚʣʝʥʳ ʜʝʪʘʣʠ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʢʘ ʩ ʏʇʋ ʠ 3D-

ʧʨʠʥʪʝʨʘ; ʩʧʣʘʥʠʨʦʚʘʥʘ ʵʣʝʢʪʨʦʥʠʢʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ; ʩʦʙʨʘʥʦ ʠ ʠʩʧʳʪʘʥʦ ʠʟ-

ʜʝʣʠʝ ʚ ʨʝʞʠʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʟʤʝʨʳ ʤʦʜʝʣʠ 400ʭ350ʭ350 ʤʤ.  

ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ: 

¶ ʇʦʩʪʨʦʝʥʠʝ 3D ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʝ  ʂʆʄʇɸʉ-3D 

¶ ʉʙʦʨʢʘ 

ʇʦʩʪʨʦʝʥʠʝ 3D ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʝ  ʂʆʄʇɸʉ-3D: 
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ʉʥʘʯʘʣʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʘʣʫʙʘ, ʘ ʪʘʢʞʝ ʢʨʳʣʴʷ. ɿʘʪʝʤ ʙʳʣʠ ʩʧʨʦʝʢʪʠ-

ʨʦʚʘʥʳ ʜʝʪʘʣʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʫʣʝʚʦʛʦ ʢʦʥʴʢʘ. 

ɼʝʨʞʘʪʝʣʴ ʨʫʣʝʚʦʛʦ ʢʦʥʴʢʘ ʠ ʦʙʪʝʢʘʪʝʣʴ. 

 

ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʨʘʩʧʦʣʦʞʝʥʦ 2 ʩʝʨʚʦʤʘʰʠʥʢʠ, ʦʪʩʝʢ ʜʣʷ ʙʘʪʘʨʝʠ ʠ ʨʘ-

ʜʠʦʤʦʜʫʣʴ. 

 

ʆʙʪʝʢʘʪʝʣʴ ʚʳʧʦʣʥʝʥ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ʜʣʷ ʣʫʯʰʝʛʦ ʜʦʩʪʫʧʘ ʢ ʵʣʝʢʪʨʦ-

ʥʠʢʝ. 
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ʊʘʢʞʝ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʨʝʙʨʝ ʞʸʩʪʢʦʩʪʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ.  

ʇʦʩʣʝ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ ʤʳ ʜʦʙʘʚʠʣʠ ʧʘʨʫʩ ʠʟ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

 

ʉʙʦʨʢʘ. 
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ɼʘʣʝʝ ʚʩʝ ʜʝʪʘʣʠ ʜʣʷ ʙʫʝʨʘ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʥʘ ʩʪʘʥʢʝ ʣʘʟʝʨʥʦʡ ʨʝʟʢʠ 

ʠ ʥʘʧʝʯʘʪʘʥʳ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. ɸ ʟʘʪʝʤ ʩʦʙʨʘʥʳ ʚ ʝʜʠʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɹʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʩʦʟʜʘʥʘ ʤʘʩʰʪʘʙʥʘʷ ʤʦʜʝʣʴ ʙʫʝʨʘ. 

ʇʣʘʥʠʨʫʝʪʩʷ: ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʧʠʣʦʪʘ ʠ ʧʨʦʚʝʩʪʠ ʪʝʩʪʠ-

ʨʦʚʘʥʠʝ ʧʨʦʪʦʪʠʧʘ ʚ ʘʚʪʦʥʦʤʥʦʤ ʚʠʜʝ. 
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çʃʠʮʝʡ ˉ 21è, 11 ʢʣʘʩʩ 

ʛ. ʂʫʨʩʢ 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʄʝʥʴʰʠʢʦʚʘ ʃʶʙʦʚʴ ɸʣʝʢʩʘʥʜʨʦʚʥʘ, ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ 

 

ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʪʝʩʪ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʚʠʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʨʝʜʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ, ʩʦʟʜʘʥʠʝ 

ʪʝʩʪʦʚ ʩ ʧʦʤʦʱʴʶ MS PowerPoint ʷʚʣʷʝʪʩʷ ʣʝʛʢʦ ʦʩʚʘʠʚʘʝʤʦʡ ʠ ʜʦʩʪʫʧʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʦʬʠʩʥʳʡ ʧʘʢʝʪ ʧʨʠʣʦʞʝʥʠʡ Microsoft Office ʠ 

ʥʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʪʨʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ. ʇʦʵʪʦʤʫ ʩʦ-

ʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʝʩʪʘ ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʳ MS PowerPoint, ʘ ʪʘʢʞʝ 

https://ru.wikipedia.org/wiki/Буер
https://dnrussia.ru/dn-class-info/history-ice-yacht/
https://dnrussia.ru/dn-class-info/history-ice-yacht/
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ʦʮʝʥʢʘ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ MS PowerPoint ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ Ms PowerPoint ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ 

ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʢʦʥʪʨʦʣʷ ʟʥʘ-

ʥʠʡ ʠ ʫʤʝʥʠʡ ʫʯʘʱʠʭʩʷ ʧʦ ʧʨʝʜʤʝʪʫ çʄʝʪʨʦʣʦʛʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠ-

ʢʘʮʠʷè. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʝʩʪʘ ʚ Ms PowerPoint ʠ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 
ʪʝʩʪʦʚ; 

2. ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ Ms PowerPoint ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢ-
ʪʠʚʥʳʭ ʪʝʩʪʦʚ; 

3. ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʜʫʢʪ ʧʨʦʝʢʪʘ ï ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʪʝʩʪ ʚ Ms 

PowerPoint; 

4. ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ Ms 
PowerPoint ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ. 

ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʥʘ ʨʳʥʢʝ ʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ ʤʦʛʫʪ ʧʨʦʠʟʚʦ-

ʜʠʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʢʘʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ [1]. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʩʪʦʪʘ ʩʦʟʜʘʥʠʷ ʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʩʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʪʚʦʨʯʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝ-

ʣʝʡ. ʅʘʧʨʠʤʝʨ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʧʨʦʛʨʘʤʤʳ ʵʪʦʛʦ ʢʣʘʩʩʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʝʩʪʳ 

ʪʠʧʘ çʤʥʦʞʝʩʪʚʦ ʠʟ ʤʥʦʞʝʩʪʚʘè, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʪʝʩʪʘʭ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪ.ʜ.  

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʬʘʡʣʳ ʪʝʩʪʦʚ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʬʦʨʤʘʪʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʧʨʦʛʨʘʤʤ ʥʘ ʚʩʝ ʇʂ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʘʫʜʠʪʦʨʠʠ ʵʪʦ ʦʟʥʘʯʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦ-

ʢʫʧʢʫ ʣʠʮʝʥʟʠʠ, ʘ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʙʫʯʘʝʤʳʭ ʚ ʭʦʜʝ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ (ʚ ʜʦʤʘʰ-

ʥʠʭ ʫʩʣʦʚʠʷʭ) ʩʪʘʥʦʚʠʪʩʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝʚʦʟʤʦʞʥʳʤ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ. 

ʇʨʦʩʪʦʪʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʩʪʦʚ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʛʨʘʤʤ, ʚ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʠʥ-

ʪʝʨʘʢʪʠʚʥʳʝ ʪʝʩʪʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʪʝʩʪʳ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʜʚʘʜʮʘʪʴ ʯʝʪʳʨʝ ʧʨʦʛʨʘʤʤʳ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ (ʩʤ. ʪʘʙʣʠʮʫ). 
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ʇʨʝʜʣʘʛʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʧʨʦʛʨʘʤʤ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʚʳʙʦʨʝ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ ʩ ʫʯʝʪʦʤ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʩ ʫʯʝʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʪʝʩʪʫ. ʏʠʩʣʦ ʧʨʦʛʨʘʤʤ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʨʝʩʫʨʩʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʛʨʦʤʥʦ. ʆʜʥʠ ʠʟ ʥʠʭ ʪʨʝʙʫʶʪ ʫʨʦʚʥʷ ʧʨʦʜʚʠʥʫʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʜʨʫʛʠʝ ʜʦ-

ʩʪʫʧʥʳ ʠ ʥʘʯʠʥʘʶʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʛʦʪʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʩʪʳ ʥʘ ʜʠʩʢʘʭ, 

ʪʘʢ ʠ ʩʢʘʯʘʥʥʳʝ ʠʟ ʠʥʪʝʨʥʝʪʘ. ʆʜʥʘʢʦ ʚʦʧʨʦʩʳ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʛʦʪʦʚʳʭ ʪʝ-

ʩʪʘʭ ʤʦʛʫʪ ʥʝ ʧʦʜʦʡʪʠ ʧʦ ʩʣʦʞʥʦʩʪʠ, ʩʦʜʝʨʞʘʥʠʶ, ʢʦʣʠʯʝʩʪʚʫ ʠ ʪ. ʜ. ʇʦʵʪʦʤʫ 

ʠ ʙʳʣʦ ʨʝʰʝʥʦ ʩʦʟʜʘʪʴ ʩʚʦʡ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʪʝʩʪ. ɹʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʤʥʦʛʦ ʧʨʦʛʨʘʤʤ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʪʝʩʪʳ: ʪʝʩʪʦʚʳʝ ʦʙʦʣʦʯʢʠ, Excel, 

PowerPoint, ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ HTML, ʥʦ ʚʳʙʦʨ ʙʳʣ ʦʩʪʘʥʦʚʣʝʥ ʥʘ ʧʨʦʛʨʘʤʤʝ 

PowerPoint [2, 3]. 

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʝʩʪʘ ʚ 

MS PowerPoint ʷʚʣʷʶʪʩʷ ʤʘʢʨʦʩʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

VBA (Visual Basic for Application). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʦ-

ʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʝʩʪʘ ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʜʝʡʩʪʚʠʡ 

ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʨʘʙʦʪʳ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʘʥʜ. 

ʇʨʦʛʨʘʤʤʘ MS PowerPoint ʧʦʟʚʦʣʠʣʘ ʩʦʟʜʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʪʝʩʪ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʟʘʜʘʥʠʡ: 

¶ ɿʘʜʘʥʠʷ ʩ ʚʳʙʦʨʦʤ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ. 

¶ ɿʘʜʘʥʠʷ ʩ ʚʳʙʦʨʦʤ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ. 

¶ ɿʘʜʘʥʠʝ ʥʘ ʚʚʦʜ ʪʝʢʩʪʦʚʦʛʦ ʦʪʚʝʪʘ. 

¶ ɿʘʜʘʥʠʝ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʚ ʪʝʢʩʪʝ ʧʨʦʧʫʩʢʦʚ ʩʣʦʚ, ʙʫʢʚ ʠʣʠ ʯʠʩʝʣ. 

¶ ɿʘʜʘʥʠʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʡ (ʩ ʧʝʨʝʤʝʱʘʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ), ʘ 
ʪʘʢʞʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʩ ʧʝʨʝʤʝʱʘʝ-

ʤʳʤʠ ʦʙʲʝʢʪʘʤʠ). 

¶ ɿʘʜʘʥʠʝ ʥʘ ʚʳʙʦʨ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʪʝʩʪ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʣʦʞʝʥʠʷ 

Microsoft PowerPoint ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ: 

ʊʘʙʣʠʮʘ ï ʉʨʘʚʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʭ ʪʝʩʪʦʚ 

ʇʨʦʛʨʘʤʤ

ʳ 

ʪʝʩʪʠʨʦʚʘʥ

ʠ ̫

ɺʦʟʤʦʞʥʦʩʪʠ 

ɼʦʧʦ

ʣʥʠʪ

ʝ-

ʣʴʥʳ

ʝ 

ʚʠʜʳ 

ʪʝʩʪʦ

ʚʳʭ 

ʚʦʧʨ

ʦʩʦʚ, 

ʢʨʦʤ

ɺʦʟ

ʤʦʞ

-

ʥʦʩʪ

ʴ 

ʥʘʩʪ

ʨʦʡʢ

ʠ 

ʰʢʘ

ʣʳ 

ʦʮʝʥ

ɺʦʟ

ʤʦ

ʞ-

ʥʦʩ

ʪʴ 

ʠʤʧ

ʦʨʪ

ʘ 

ʚʦʧ

ʨʦʩ

ʦʚ 

ɺʦʟ

ʤʦ

ʞ-

ʥʦʩ

ʪʴ 

ʵʢʩ

ʧʦʨ

ʪʘ 

ʪʘʙ

ʣʠʮ 

ʩ 

ɿʘʱʠʪ

ʘ 

ʢʣʶʯʝ

ʡ ʢ 

ʪʝʩʪʘ

ʤ ʠ 

ʜʘʥʥʳ

ʭ 

ʧʦʣʴʟ

ʦʚʘʪʝ

ʣʝʡ 

ɹʝʩʧ

ʣʘʪʥ

ʦʝ 

ʨʘʩʧ

ʨʦʩʪ

ʨʘ-

ʥʝʥʠ

ʝ 

ʣʠʮʝ

ʥʟʠʦ

ʥ-

ɺʦʟʤʦ

ʞ-

ʥʦʩʪʴ 

ʜʦʨʘʙʦ

ʪʢʠ 

ʤʦʜʫʣ

ʝʡ 

ʧʨʦʛʨʘ

ʤʤʳ, 

ʠʥʪʝʛʨ

ʠʨʦʚʘʥ

ɺʦʟʤ

ʦʞ-

ʥʦʩʪ

ʴ 

ʠʟʤʝ

ʥʝʥʠ

ʷ 

ʜʠʟʘ

ʡʥʘ 

ʠʥʪʝ

ʨʬʝʡ

ʅʘʩʪʨ

ʦʡʢʘ 

ʨʘʩʧʠ

ʩʘʥʠʷ 

ʚʨʝʤʝ

ʥʠ 

ʧʨʦʚʝ

ʜʝʥʠʷ 

ʪʝʩʪʠ

ʨʦʚʘʥ

ʠ ̫

ʋʩʪʘ

ʥʦʚʣʝ

ʥʠʝ 

ʜʦʧʦ

ʣʥʠʪʝ

ʣ-ɹ

ʥʦʛʦ 

ʘʥʢʝʪ

ʠʨʦʚʘ

ʥʠʷ 

ʚʦ 
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ʝ 

ʦʩʥʦ

ʚʥʳʭ 

ʦʢ ʨʝʟ

ʫʣʴ

ʪʘ-

ʪʘʤ

ʠ 

ʥʦʡ 

ʚʝʨʩ

ʠʠ 

ʠʝ 

ʩʦʙʩʪʚ

ʝʥʥʳʭ 

ʙʣʦʢʦʚ 

ʩʘ 

ʪʝʩʪ

ʠʨʫ-

ʝʤʦʡ 

ʧʨʦʛ

ʨʘʤʤ

 r

ʚʨʝʤʷ 

ʪʝʩʪʠ

ʨʦʚʘʥ

ʠ ̫

MyTestXPr

o 

http://mytest

x.pro/ 

x x x x x - - - - - 

x-TLS - x x - x x x - - - 

INDIGO - x x x x - - x x - 

Moodle - x x x x - - x x x 

OpenTest - x x x x - - x x x 

Let`s test - x x x x - - x x x 

AnsTester 

http://ansoft.

net.ru 

x x x x x x - - - - 

Tests2009  

http://tests2

009.ucoz.ua 

x x x x x x - - x - 

TestBuilder  

http://testbui

lder.narod.r

u 

x x x x x - - - x - 

ADSoft 

Tester  

http://adtest

er.org 

- - x - x x x - - - 

NetTest  

http://kpolya

kov.narod.ru 

- x x - x x x - - - 

ʄʘʩʪʝʨʊʝʩʪ

  

http://tvy.na

rod.ru 

- x x x x x - - x - 

STS  

http://taalge

o.narod.ru 

- x x - x x x - - - 

TestMan  

http://rafsoft

.narod.ru 

- x x - x x x - - - 

Surveyor - - - - - x - - - - 
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http://seesof

t.ru 

RichTest  

http://maestr

o-kit.ucoz.ru 

- x x - x x x - - - 

ʐʸʣʢʦʚʳʡ 

ʪʝʩʪ  

http://labfre

etech.org 

- x x x x - - - x - 

eTest  

http://etest.r

u 

- x x - x - x - - - 

PikaTest  

http://kripex

x.narod.ru/p

ikatest 

- x x - x x x - - - 

ʕʢʟʘʤʝʥʘʪʦ

ʨ  

http://pisoft.

ru 

x x x x x - - - - - 

MʫTest  

http://mytest

.klyaksa.net 

x x x x x - - - - - 

Knowing  

http://www.

globalpage.r

u 

x x x x x - - - - - 

TestYourSel

f  

http://www.

alonewolfso

ft.ru 

- x x - x - x - - - 

TestDel  

http://gromd

el.net 

- x x - x x x - - - 

1. MS PowerPoint 2003 ʠ MS PowerPoint 2007, 2010 ʠ 2013 (ʢʘʢ ʚ 32-ʨʘʟ-

ʨʷʜʥʳʭ, ʪʘʢ ʠ ʚ 64-ʨʘʟʨʷʜʥʳʭ ʚʝʨʩʠʷʭ), ʠʩʧʦʣʴʟʫʷ ʦʛʨʦʤʥʳʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʦʡ ʩʨʝʜʳ (ʬʦʪʦ, ʚʠʜʝʦ ʠ ʪ.ʜ.).  

2. ʇʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʘʢ ʧʨʦʚʝʨʦʯʥʳʝ ʪʝʩʪʳ, ʪʘʢ ʠ ʦʙʫʯʘʶʱʝ-ʢʦʥʪʨʦ-

ʣʠʨʫʶʱʠʝ ʨʝʩʫʨʩʳ. 

3. ʂʦʣʠʯʝʩʪʚʦ ʟʘʜʘʥʠʡ ï ʦʪ ʦʜʥʦʛʦ ʜʦ ʪʳʩʷʯʠ ʠ ʙʦʣʝʝ. 

4. ʄʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʘʡʜʳ ʠ ʩʣʘʡʜʳ ʩ ʟʘʜʘʥʠʷʤʠ: 

¶ ï ʩ ʚʳʙʦʨʦʤ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ (ʩ ʧʝʨʝʢʣʶʯʘʪʝʣʷʤʠ); 

¶ ï ʩ ʚʳʙʦʨʦʤ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʦʚ (ʩ ʬʣʘʞʢʘʤʠ); 
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¶ ï ʥʘ ʚʚʦʜ ʪʝʢʩʪʦʚʦʛʦ ʦʪʚʝʪʘ; 

¶ ï ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʚ ʪʝʢʩʪʝ ʧʨʦʧʫʩʢʦʚ ʩʣʦʚ, ʙʫʢʚ ʠʣʠ ʯʠʩʝʣ;  

¶ ï ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʡ (ʩ ʧʝʨʝʤʝʱʘʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ); 

¶ ï ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ; 

¶ ï ʥʘ ʚʳʙʦʨ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ.  

5. ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪʘ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ 

ʩʣʘʡʜʳ ʩ ʟʘʜʘʥʠʷʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʘʡʜʳ, ʧʨʦʠʟʚʦʣʴʥʦ ʤʝʥʷʪʴ ʠʭ ʧʦʨʷ-

ʜʦʢ ʩʣʝʜʦʚʘʥʠʷ. 

6. ʂʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʦʚ ʜʣʷ ʚʳʙʦʨʘ ï ʦʪ ʜʚʫʭ ʜʦ ʰʝʩʪʠ, ʘ ʥʘ 

ʩʣʘʡʜʘʭ ʩ ʧʝʨʝʤʝʱʘʝʤʳʤʠ ʦʙʲʝʢʪʘʤʠ ï ʜʦ ʜʝʩʷʪʠ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ʥʘ 

ʨʘʟʥʳʭ ʩʣʘʡʜʘʭ. 

7. ɼʦʧʫʩʢʘʝʪʩʷ ʚʳʙʦʨ ʰʢʘʣʳ ʦʮʝʥʢʠ ʦʪ 5-ʙʘʣʣʴʥʦʡ ʜʦ 100-ʙʘʣʣʴʥʦʡ ʩ 

ʧʨʷʤʳʤ ʠʣʠ ʦʙʨʘʪʥʳʤ ʧʦʨʷʜʢʦʤ. 

8. ʇʨʦʩʪʦʪʘ ʠ ʝʜʠʥʦʦʙʨʘʟʠʝ ʟʘʜʘʥʠʷ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʠ ʥʘʩʪʨʦʝʢ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʳʙʦʨʘ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʠ ʢ ʦʮʝʥʢʝ ʠ ʫʯʝʪʘ ʥʝʧʦʣʥʳʭ ʦʪʚʝʪʦʚ ʧʨʠ ʤʥʦ-

ʞʝʩʪʚʝʥʥʦʤ ʚʳʙʦʨʝ. 

9. ʄʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʰʘʙʣʦʥʳ ʦʬʦʨʤʣʝʥʠʷ ʠ ʮʚʝʪʦʚʳʝ ʩʭʝʤʳ. 

10. ɺʩʝ ʵʣʝʤʝʥʪʳ ʩʣʘʡʜʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʠ ʬʣʘʞʢʠ) ʜʦʧʫʩ-

ʢʘʝʪʩʷ ʧʝʨʝʤʝʱʘʪʴ, ʤʝʥʷʪʴ ʠʭ ʧʦʨʷʜʦʢ, ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨʳ, ʮʚʝʪ ʢʦʥʪʫʨʦʚ ʠ ʟʘ-

ʣʠʚʢʠ, ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʰʨʠʬʪ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʝʢʩʪ. 

11. ɼʦʧʫʩʢʘʝʪʩʷ ʫʜʘʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʘ ʩʣʘʡʜʝ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ, ʯʘʩʪʴ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʩʢʨʳʪʘ ʩ 

ʧʦʤʦʱʴʶ ʥʘʩʪʨʦʝʢ. 

12. ɺʝʜʝʪʩʷ ʫʯʝʪ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʘ, ʢʦʪʦʨʦʝ 

ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴ, ʚʢʣʶʯʠʚ ʪʘʡʤʝʨ ʦʙʨʘʪʥʦʛʦ ʦʪʩʯʝʪʘ. ɺʨʝʤʷ ʥʘ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʣʘʡʜʘʭ ʤʦʞʥʦ ʦʩʪʘʥʦʚʠʪʴ. 

13. ɼʦ ʠʩʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʠʤ 

ʩʣʘʡʜʘʤ ʠ ʠʩʧʨʘʚʠʪʴ ʦʪʚʝʪ. 

14. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʚʦʜʘ ʧʦʜʨʦʙʥʳʭ ʠʪʦʛʦʚ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ ʚ ʩʢʨʳʪʳʡ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʥʦ ʠ ʫʜʘʣʝʥʥʦ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ, 

ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʭ ʦʙʨʘʙʦʪʢʦʡ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ MS PowerPoint ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʪʝʩʪʦʚ: 

¶ ʦʩʥʘʱʝʥʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʛʨʘʤʤʘʤʠ MS Office; 

¶ ʦʩʥʘʱʝʥʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʘʤʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʫʯʠʪʝʣʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 
ʤʝʪʦʜʠʩʪʘ ʠ ʪ.ʜ.; 

¶ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʵʬʬʝʢʪʦʚ ʘʥʠʤʘʮʠʠ ʚ ʩʨʝʜʝ MS 
PowerPoint ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Flash-ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ; 

¶ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʠʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ: 

1) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 24 ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ; 
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2) ʠʟʫʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ Ms PowerPoint ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨ-

ʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ; 

3) ʨʘʟʨʘʙʦʪʘʥ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʪʝʩʪ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʧʨʝʜʤʝʪʫ çʄʝʪ-

ʨʦʣʦʛʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷè; 

4) ʦʮʝʥʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ Ms 

PowerPoint ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʩʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʝʜʘ Microsoft PowerPoint ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʝʢʨʘʩʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʨʝʜʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Visual Basic for Applications ʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳ-

ʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʟʘʜʘʥʠʡ ʚ ʪʝʩʪʦʚʦʡ ʬʦʨʤʝ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʪʝʩʪʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʩʨʝʜʝ Microsoft PowerPoint, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʪʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʢ: ʫʜʦʙʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ; ʧʨʦʩʪʦʪʘ ʧʨʦʮʝʩʩʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ; ʦʙʲʝʢʪʠʚʥʦʝ ʦʮʝʥʠʚʘʥʠʝ ʪʝʩʪʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; ʩʥʠʞʝʥʠʝ ʟʘ-

ʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ.  

ɺ ʜʘʥʥʦʡ ʩʨʝʜʝ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʪʝʩʪʦʚʳʝ ʟʘʜʘʥʠʷ ʧʦ ʣʶʙʳʤ ʜʠʩʮʠ-

ʧʣʠʥʘʤ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʅʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʪʝʩʪ ʚ ʧʨʦʛʨʘʤʤʝ Microsoft 

PowerPoint ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʝʪʨʦʣʦʛʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷè. 

ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʚʠʜʝʦ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʝʩʪʘ 

ʤʦʞʥʦ ʧʦ ʩʩʳʣʢʝ 

https://drive.google.com/file/d/1piagP7eV3nzQVSd5wJ89crZ1xaRt5_8l/view. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʉɽʈɼɽʏʅʆ-

ʉʆʉʋɼʀʉʊʓʍ ɿɸɹʆʃɽɺɸʅʀʁ ʉ ʇʈʀʄɽʅɽʅʀɽʄ ʆʉʅʆɺ 

ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

ʇʠʪʝʮʢʠʡ ʄʠʭʘʠʣ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ, ʍʨʠʧʘʯʝʚ ʀʚʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʂɻɸʆʋ ʐʢʦʣʘ ʂʦʩʤʦʥʘʚʪʠʢʠ, 10 ʢʣʘʩʩ 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʜʘʣʝʝ ʀʀ) ʥʘʭʦʜʠʪ ʰʠ-

ʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʞʠʟʥʠ.  ʉ 2005 ʧʦ 2020 ʛʦʜ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʚ ʤʝʜʠʮʠʥʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʳʨʦʩʣʦ ʧʦʯʪʠ ʚ 62 ʨʘʟʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʩʧʝʰʥʦʤ 

ʚʥʝʜʨʝʥʠʠ ʠ ʦʪʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʙʦʪʳ ʀʀ [1]. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʥʦʚ ʤʘ-

ʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʈʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʪʝʩʪʦʚʳʭ ʩʠʛʥʘʣʦʚ 

ʕʂɻ, ʚʟʷʪʳʭ ʠʟ ʦʙʱʝʡ ʙʘʟʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ [2]. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦ-

ʜʝʣʴ ʩʧʦʩʦʙʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʳʭ ʕʂɻ ʩʠʛʥʘʣʦʚ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʕʂɻ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ, ʟʘ 2017-2018 ʛʦʜ ʙʦʣʝʝ ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ ʫʤʠʨʘʶʪ 

ʦʪ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝ-

ʦʪʣʦʞʥʦʡ ʧʦʤʦʱʠ ʚ ʩʣʫʯʘʝ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚʘʞʥʦ ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ 

ʧʦʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ ʧʘʮʠʝʥʪʫ, ʦʩʥʦʚʘʥʥʳʡ, ʯʘʱʝ ʚʩʝʛʦ, ʥʘ ʕʂɻ. ɼʣʷ ʵʪʦʛʦ ʤʳ 

ʨʝʘʣʠʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʦʙʣʝʛʯʠʪ ʠ ʫʩʢʦʨʠʪ ʨʘʙʦʪʫ ʢʘʨʜʠʦʣʦ-

ʛʦʚ ʠ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ, ʧʦʣʫʯʝʥʠʝ ʧʘʮʠʝʥʪʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʤʦʞʝʪ ʩʧʘʩʪʠ ʠʭ ʞʠʟʥʠ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʀʀ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʙʠʙʣʠʦʪʝʢʫ 

sikit learn, ʢʦʪʦʨʳʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʦʚ, ʧʨʦʩʪ ʚ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ ʠ ʜʦʙʘʚʣʷʝʪ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʫʯʝʥʠʷ ʀʀ, ʠ ʣʠʥʝʡʥʫʶ ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ. ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ ʢʣʘʩ-

ʩʠʬʠʢʘʪʦʨʦʤ ʠ ʠʟ-ʟʘ ʵʪʦʛʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʜʦʙʥʦʡ ʫʩʣʫʛʠ, ʧʨʝʜʦʩʪʘʚʣʷ-

ʝʤʦʡ ʢʦʤʧʘʥʠʝʡ, ʥʘʧʨʠʤʝʨ, ʉʙʝʨʦʤ ʪʝʤ, ʯʪʦ ʦʥʘ ʠʤʝʝʪ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʟʘʩʦʨʝʥʥʳʡ ʣʠʰʥʠʤʠ ʢʥʦʧʢʘʤʠ ʠ ʬʫʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʪʦʣʴʢʦ ʟʘʧʫʪʘʶʪ ʯʝʣʦʚʝʢʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʩ ʥʠʤʠ [3]. ʊʘʢ ʢʘʢ ʚ ʈʦʩʩʠʠ ʤʥʦʛʠʝ 

ʢʦʤʧʘʥʠʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʪʝʣʝʤʝʜʠʮʠʥʳ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʥʘ 

ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʜʘʥʥʳʝ ʩ ʕʂɻ ʩʠʛʥʘʣʘʤʠ ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʦʪʢʨʳ-

ʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ PhysioNet. ɼʘʣʝʝ ʙʳʣʘ ʚʳʙʨʘʥʘ ʠ ʠʟʫʯʝʥʘ ʧʦʜʭʦʜʷʱʘʷ ʙʠʙ-

ʣʠʦʪʝʢʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʀʀ. ʉ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ (ScikitLearn) ʙʳʣ ʨʝʘʣʠʟʦ-

ʚʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʦʣʦʛʠʠ ʯʝʨʝʟ ʠʩʩʣʝʜʫʝʤʳʡ ʕʂɻ ʩʠʛ-

ʥʘʣ. ʉ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʜʘʢʪʦʨʘ Paint ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʬʦʥ ʠ ʠʟʦʙ-

ʨʘʞʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ PyGame ʙʳʣ ʦʪʨʠʩʦʚʘʥ ʜʠʟʘʡʥ ʧʨʠʣʦʞʝʥʠʷ. 

ɿʘʢʘʟʯʠʢʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦ ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʯʘʩʪʥʳʝ ʟʜʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʦʩʪʘʣʴʥʳʭ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʝʡʰʠʭ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʀʀ.  

ʇʦʪʨʝʙʠʪʝʣʝʤ ʤʦʞʝʪ ʙʳʪʴ ʢʘʞʜʳʡ, ʢʪʦ ʭʦʪʴ ʨʘʟ ʦʙʩʣʝʜʦʚʘʣʩʷ ʚ ʢʘʙʠʥʝʪʝ 

ʢʘʨʜʠʦʣʦʛʘ.  

ɸʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʩ 

ʧʦʤʦɦɹʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. ɸʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 
ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʠʘʛʥʦʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 2,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 2. ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʕʂɻ 

ʅʝʙʦʣʴʰʦʝ ʦʪʣʠʯʠʝ ʧʦʩʪʨʦʝʥʥʦʛʦ ʕʂɻ-ʩʠʛʥʘʣʘ ʦʪ ʥʘʩʪʦʷʱʝʛʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ. ʇʨʦʙʣʝʤʘ ʨʝʰʠʪʩʷ, ʝʩʣʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʦʙʫʯʝʥʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʨʝʘʣʴʥʳʭ ʕʂɻ-ʩʠʛʥʘʣʦʚ, 

ʘ ʥʝ ʫʩʨʝʜʥʸʥʥʦʡ. 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʘʛʥʦʟʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʕʂɻ, ʥʦ ʪʘʢʞʝ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʧʣʘʪʬʦʨʤʦʡ, ʛʜʝ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʢʘʢ 

ʥʝʜʘʚʥʠʝ ʘʥʘʣʠʟʳ ʧʘʮʠʝʥʪʘ, ʪʘʢ ʠ ʠʩʪʦʨʠʷ ʝʛʦ ʙʦʣʝʟʥʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʘ ʠ ʟʘʥʝʩʝʥʘ ʚ ʙʘʟʫ. ʕʪʦ ʧʦʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʙʦʣʴʥʠʮʘʤʠ ʫʩʣʫʛ, ʧʦʪʦʤʫ ʯʪʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɽʚʨʦʄʝʜ, ʧʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʜʠʘʛʥʦʟ ʙʦʣʝʝ ʪʦʯʥʦ ʠ ʤʦʞʝʪ ʩʧʘʩʪʠ ʙʦʣʴʰʝ 




