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ʋɼʂ 004.021 

ɸʙʜʨʘʟʘʢʦʚ ɼ.ɸ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 

ɸʃɻʆʈʀʊʄ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʇʈʆʎɽʉʉɸ ɺʓɼɽʃɽʅʀʗ ʉʇʈʗʄʃɽʅʅʓʍ 

ʋʏɸʉʊʂʆɺ ʉʇʀʈɸʃʔʅʆʁ ʉʊʈʋʂʊʋʈʓ ɻɸʃɸʂʊʀʂ 

 

ɺʝʨʝʥʠʮʳ ï ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʨʫʢʘʚʘ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʨʷʤʳʤʠ ʩʝʛʤʝʥʪʘʤʠ, ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ 

ʠʟ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʘʣʘʢʪʠʢ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ 

ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʠʟʚʝʩʪʥʳʭ ʛʘʣʘʢʪʠʢ ʠʤʝʶʪ ʩʧʠʨʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʀʭ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ ʵʚʦʣʶʮʠʠ ʢʘʢ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʚʩʝʡ ʚʩʝʣʝʥʥʦʡ; 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʥʝʢʦʪʦʨʳʭ ʷʚʣʝʥʠʡ ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʜʨʫʛʠʝ 

ʧʨʦʮʝʩʩʳ [6]. 

ʇʦʠʩʢʦʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʨʫʢʦʚʦʚ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ: ɹ.ɸ. 

ɺʦʨʦʥʮʦʚ-ɺʝʣʴʷʤʠʥʦʚ, ɸ.ɼ. ʏʝʨʥʠʥ ʠ ʄ.ɸ. ɹʫʪʝʥʢʦ [3; 9; 11]. ʆʥʠ ʩʦʩʪʘʚʠʣʠ ʢʘʪʘʣʦʛʠ ʩʦ 

ʩʧʠʩʢʘʤʠ ʛʘʣʘʢʪʠʢ ʩ ʚʝʨʝʥʠʮʘʤʠ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʜʣʷ ʯʝʛʦ ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʦʙʨʘʙʦʪʢʘ, 

ʩʫʤʤʘʨʥʦ, ʩʚʳʰʝ ʪʨʠʜʮʘʪʠ ʧʷʪʠ ʪʳʩʷʯ ʠʟʦʙʨʘʞʝʥʠʡ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ï ʥʘ ʛʣʘʟ. 

ʇʨʦʩʤʦʪʨ ʪʘʢʦʛʦ ʦʙʲʝʤʘ ʩʥʠʤʢʦʚ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʩʦʚʝʨʰʝʥʠʷ ʦʰʠʙʢʠ. ʇʨʠ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ 

ʚʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʫʚʠʜʝʪʴ ʧʨʷʤʦʡ ʩʝʛʤʝʥʪ ʪʘʤ, ʛʜʝ ʝʛʦ ʥʝʪ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʩʢʘʞʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʷʚʣʝʥʠʷ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ ʩ ʚʝʨʝʥʠʮʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʧʦʚʳʩʠʪʩʷ ʢʘʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʥʠʤʘʥʠʝ ʵʚʦʣʶʮʠʠ ʚʩʝʡ 

ʚʩʝʣʝʥʥʦʡ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʨʠʨʦʜʳ ʷʚʣʝʥʠʡ ʚ ʥʝʡ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʠ ʦʙʲʝʢʪʳ 

[10; 5; 8]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʳʜʝʣʝʥʠʷ 

ʚʝʨʝʥʠʮ ʚ ʩʪʨʫʢʪʫʨʝ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʦʜʠʤʳʭ ʨʘʥʥʝʝ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʘʙʦʪ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʠ ʨʝʘʣʠʟʦʚʘʥ ʘʣʛʦʨʠʪʤ 

ʦʙʨʘʙʦʪʢʠ ʩʥʠʤʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʠʞʝ [2; 7]. 

1. ɸʜʘʧʪʠʚʥʘʷ ʙʠʥʘʨʠʟʘʮʠʷ ʧʦ ɻʘʫʩʩʫ. ʄʝʪʦʜʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʢʨʝʩʪʥʦʩʪʴ ʧʠʢʩʝʣʷ, 

ʟʘ ʩʯʝʪ ʯʝʛʦ ʧʦʣʫʯʘʝʪʩʷ ʯʝʪʯʝ ʚʳʜʝʣʠʪʴ ʨʫʢʘʚʘ ʛʘʣʘʢʪʠʢʠ. 

2. ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʧʦʨʮʠʡ. ʇʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʰʫʤʦʚ ʠ ʫʩʢʦʨʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʩʥʠʤʢʠ ʙʳʣʠ ʩʞʘʪʳ ʜʦ 

ʜʚʘʜʮʘʪʠ ʧʨʦʮʝʥʪʦʚ ʦʪ ʠʩʭʦʜʥʦʛʦ. 

3. ʇʦʨʦʛʦʚʘʷ ʙʠʥʘʨʠʟʘʮʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ ʧʫʥʢʪʘ ʤʦʞʝʪ ʩʪʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʛʨʘʜʘʮʠʷʭ ʩʝʨʦʛʦ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʢ ʯʝʨʥʦ-ʙʝʣʦʤʫ ʚʠʜʫ. ʊʘʢʞʝ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʛʘ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʜʝʪʘʣʠʟʘʮʠʷ, ʯʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʦʚ. 

4. ʋʜʘʣʝʥʠʝ ʧʠʢʩʝʣʝʡ, ʚʣʠʷʥʠʝʤ ʢʦʪʦʨʳʭ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, 

ʫʜʘʣʝʥʠʝ ʰʫʤʦʚ, ʰʘʙʣʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩ. 1. ʐʘʙʣʦʥʳ ʫʜʘʣʷʝʤʳʭ ʧʠʢʩʝʣʝʡ: ʩʝʨʳʡ ï ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʧʠʢʩʝʣʴ;  

ʯʝʨʥʳʡ ï ʧʠʢʩʝʣʴ ʦʙʲʝʢʪʘ; ʙʝʣʳʡ ï ʧʠʢʩʝʣʴ ʬʦʥʘ 

 

5. ɼʦʙʘʚʣʝʥʠʝ ʧʠʢʩʝʣʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʪʦʯʥʦʩʪʠ ʠ ʨʘʟʨʳʚʘʤ, ʰʘʙʣʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

6. ʉʢʝʣʝʪʠʟʘʮʠʷ ʧʦ ʘʣʛʦʨʠʪʤʫ ɿʦʥʛ-ʉʫʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʨʫʢʘʚʦʚ ʛʘʣʘʢʪʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʪʦʣʱʠʥʦʡ ʚ ʦʜʠʥ ʧʠʢʩʝʣʴ, ʫʚʝʣʠʯʠʚʘʷ ʯʝʪʢʦʩʪʴ ʩʧʨʷʤʣʝʥʥʳʭ 

ʩʝʛʤʝʥʪʦʚ [1; 4]. 

 

 
 

ʈʠʩ. 2. ʐʘʙʣʦʥʳ ʜʦʙʘʚʣʷʝʤʳʭ ʧʠʢʩʝʣʝʡ: ʩʝʨʳʡ ï ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʧʠʢʩʝʣʴ; ʯʝʨʥʳʡ ï ʧʠʢʩʝʣʴ 

ʛʘʣʘʢʪʠʢʠ; ʙʝʣʳʡ ï ʧʠʢʩʝʣʴ ʬʦʥʘ 

 

ɼʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ 

ʩʥʠʤʢʦʚ ʛʘʣʘʢʪʠʢʠ M 51, NGC 1300, NGC 4254 ʠ PGC 69533 ʩ ʩʘʡʪʦʚ HeperLEDA 

(http://leda.univ-lyon1.fr) ʠ ESA/Hubble (https://esahubble.org), ʨʠʩʫʥʢʠ 3-6. 
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ʈʠʩ. 3. ɺ ʚʝʨʭʥʝʤ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʛʘʣʘʢʪʠʢʠ M 51 ʜʦ ʦʙʨʘʙʦʪʢʠ:  

ʘ) DSS; ʙ) Hubble; ʚ) SDSS9. ʅʠʞʥʠʡ ʨʷʜ ʩʦʜʝʨʞʠʪ ʪʝ ʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

 
ʈʠʩ. 4. ɺ ʚʝʨʭʥʝʤ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʛʘʣʘʢʪʠʢʠ NGC 1300  

ʜʦ ʦʙʨʘʙʦʪʢʠ: ʘ) DSS; ʙ) Hubble; ʚ) Pan-STARRS. ʅʠʞʥʠʡ ʨʷʜ ʩʦʜʝʨʞʠʪ  

ʪʝ ʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
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ʈʠʩ. 5. ɺ ʚʝʨʭʥʝʤ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʛʘʣʘʢʪʠʢʠ NGC 4254  

ʜʦ ʦʙʨʘʙʦʪʢʠ: ʘ) Hubble; ʙ) SDSS9. ʅʠʞʥʠʡ ʨʷʜ ʩʦʜʝʨʞʠʪ ʪʝ ʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

 

  
 

ʈʠʩ. 6. ɺ ʚʝʨʭʥʝʤ ʨʷʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʛʘʣʘʢʪʠʢʠ PGC 69533 ʜʦ 

ʦʙʨʘʙʦʪʢʠ: ʘ) SDSS9; ʙ) Hubble. ʅʠʞʥʠʡ ʨʷʜ ʪʝ ʞʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
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ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʢ ʧʦ ʦʧʠʩʘʥʥʦʤʫ 

ʘʣʛʦʨʠʪʤʫ ʙʳʣʠ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʩʥʠʤʢʘ ʩʠʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʄʥʦʞʝʩʪʚʦ ʨʘʟʨʳʚʦʚ ʠ ʢʨʠʚʳʭ ʥʘ ʩʥʠʤʢʝ ʪʝʣʝʩʢʦʧʦʤ Hubble ʚʳʟʚʘʥʦ ʝʛʦ 

ʙʦʣʴʰʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʜʝʪʘʣʠʟʘʮʠʝʡ. ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤ ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ 

ʤʝʪʦʜʦʚ ʙʠʥʘʨʠʟʘʮʠʠ ʠ ʩʢʝʣʝʪʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ 

ʧʨʠ ʘʥʘʣʠʟʝ ʩʥʠʤʢʦʚ. ʀʟ-ʟʘ ʦʧʠʩʘʥʥʦʡ ʚ ʧʝʨʚʦʤ ʧʫʥʢʪʝ ʧʨʦʙʣʝʤʳ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʚʩʝʭ ʩʥʠʤʢʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʧʠʩʘʥʥʳʡ 

ʘʣʛʦʨʠʪʤ ʧʨʠʛʦʜʝʥ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʨʷʤʳʭ ʩʝʛʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʩʧʠʨʘʣʴʥʳʭ ʛʘʣʘʢʪʠʯʝʩʢʠʭ 

ʫʟʦʨʦʚ. 
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ʋɼʂ 004.5 

ɸʚʚʘʢʫʤʦʚ ɼ.ɸ. 

ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 

ʇʈʀʃʆɾɽʅʀɽ ɼʃʗ ɺʀɿʋɸʃʀɿɸʎʀʀ ʀ ɸʅɸʃʀɿɸ ʈɽɿʋʃʔʊɸʊʆɺ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ ɹʀʆʄɽʍɸʅʀʏɽʉʂʆɻʆ ʋɿʃɸ. ʀʅʊɽʈʌɽʁʉ ʇʈʀʃʆɾɽʅʀʗ 

 

ʊʚʝʨʜʳʝ ʪʢʘʥʠ ʟʫʙʦʚ (ʜʝʥʪʠʥ ʠ ʵʤʘʣʴ) ʠʤʝʶʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ 

ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʳʜʝʨʞʠʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ ʩ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ [2, c. 7]. ʅʦ ʟʫʙ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʨʘʟʨʫʰʘʪʴʩʷ. ʆʜʥʦʡ 

ʠʟ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʝʪ ʩʦʚʨʝʤʝʥʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚʢʣʘʜʢʠ 

ʜʣʷ ʨʝʩʪʘʚʨʘʮʠʠ ʨʘʟʨʫʰʝʥʥʳʭ ʟʫʙʦʚ [3, c. 39]. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʣʝʯʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʟʫʙʘ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʢʣʘʜʦʢ, ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ 

ʤʘʪʝʨʠʘʣʘ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʳʪ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [4]. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʥʘʭʦʞʜʝʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʟʫʙʦʚ ʥʘʛʨʫʟʢʠ [1, ʩ. 201].  

ʅʘʰʝ ʧʨʠʣʦʞʝʥʠʝ ʩʦʟʜʘʝʪʩʷ ʩ ʮʝʣʴʶ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʨʝʩʪʘʚʨʘʮʠʡ ʟʫʙʘ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʫʨʦʚʥʝ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʢʘʭ ʠ ʫʩʣʦʚʠʷʭ. ʀʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʧʠʩʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʫʩʣʦʚʠʡ ï ʤʘʪʝʨʠʘʣ ʨʝʩʪʘʚʨʘʮʠʠ, ʚʝʣʠʯʠʥʘ ʥʘʛʨʫʟʢʠ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʘʨʘʤʝʪʨ. ʊʘʢʞʝ ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʞʘʪʴ ʨʝʥʪʛʝʥ-ʠʟʦʙʨʘʞʝʥʠʝ ʜʣʷ 

ʚʳʙʦʨʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʳʭ ʫʩʣʦʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʝʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʤʦʜʝʣʠ ʟʫʙʘ ʠ 

ʝʛʦ ʵʣʝʤʝʥʪʘʭ. ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʬʫʥʢʮʠʦʥʘʣ ʧʦʤʦʞʝʪ ʩʪʦʤʘʪʦʣʦʛʘʤ ʩʜʝʣʘʪʴ ʙʳʩʪʨʳʡ ʚʳʙʦʨ 

ʧʦʜʭʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʫʙʥʦʡ ʚʢʣʘʜʢʠ ʩ ʫʯʸʪʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʥʷʪʝʥ 

ʧʨʘʢʪʠʢʫʶʱʠʤ ʚʨʘʯʘʤ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʛʨʘʤʤʳ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘʮʠʠ: 

1) ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʜʘʥʥʳʡ ʷʟʳʢ ʣʝʛʦʢ ʚ ʦʩʚʦʝʥʠʠ, ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ 

ʤʥʦʞʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ, ʚ ʯʘʩʪʥʦʩʪʠ PyQt ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ; 

2) ʩʨʝʜʩʪʚʦ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʩʚʷʟʠ ʩ ʚʳʙʨʘʥʥʳʤ ʷʟʳʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï PyQt. 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʥ 

ʙʫʜʝʪ ʥʘʩʪʨʘʠʚʘʪʴ ʠ ʚʳʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʚʠʟʫʘʣʠʟʘʮʠʠ. ʉʠʩʪʝʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʣʦʞʝʥʠʝ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ, ʠʤʝʶʱʝʤ 2 ʚʢʣʘʜʢʠ: ʠʥʪʝʨʬʝʡʩ ʧʝʨʚʦʡ 

ʚʢʣʘʜʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʳʧʘʜʘʶʱʠʝ ʩʧʠʩʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ: ʤʘʪʝʨʠʘʣʘ ʚʢʣʘʜʢʠ, 



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʚʝʣʠʯʠʥʳ ʥʘʛʨʫʟʢʠ ʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɼʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʫ 

ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʦʪʜʝʣʴʥʳʝ ʦʙʣʘʩʪʠ ʦʢʥʘ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʜʠʘʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʝʡ ʟʫʙʘ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʜʛʨʫʞʘʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʦʜʝʣʷʤʠ ʟʫʙʘ ʧʦ 

ʟʘʜʘʥʥʳʤ ʨʘʥʝʝ ʫʩʣʦʚʠʷʤ (ʚʝʣʠʯʠʥʘ ʥʘʛʨʫʟʢʠ ʠ ʤʘʪʝʨʠʘʣ). ʀʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʤʝʥʷʪʴ ʧʨʠ 

ʥʘʞʘʪʠʠ ʦʪʜʝʣʴʥʳʭ ʢʥʦʧʦʢ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠʣʠ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʣʘʚʠʰʫ ʚʧʨʘʚʦ/ʚʣʝʚʦ. ʊʘʢʞʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʥʘʞʘʪʠʝʤ ʥʘ ʦʪʜʝʣʴʥʫʶ ʢʥʦʧʢʫ, ʧʨʠ ʵʪʦʤ ʩʦʟʜʘʝʪʩʷ ʥʦʚʦʝ 

ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʦʜʨʦʙʥʝʝ ʝʛʦ ʨʘʩʩʤʦʪʨʝʪʴ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʢʥʦ ʩ 

ʫʚʝʣʠʯʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ.  

 

 
ʈʠʩ. 1. ʆʢʥʦ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ 

 

ɺʠʜʞʝʪ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʢʣʘʜʦʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 2 ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʢʣʘʜʢʠ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʫʜʦʙʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩʨʘʚʥʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ.  

ɺ ʧʝʨʚʦʡ ʚʢʣʘʜʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ 2 ʛʨʘʬʠʢʘ: ʢʦʥʪʘʢʪʥʳʝ ʜʘʚʣʝʥʠʝ ʠ ʪʨʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʟʥʘʯʝʥʠʷ, ʧʦ ʢʦʪʦʨʳʤ ʩʪʨʦʷʪʩʷ ʛʨʘʬʠʢʠ, ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʨʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʜʘʥʥʳʭ ʚ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʝʨʭʥʝʡ ʦʙʣʘʩʪʠ ʠʥʪʝʨʬʝʡʩʘ. 

ɺʦ ʚʪʦʨʦʡ ʚʢʣʘʜʢʝ ʩʦʟʜʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʠʜʞʝʪʳ ʜʣʷ ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʦʚ ʩ 

ʚʳʙʦʨʦʤ ʵʣʝʤʝʥʪʘ: ʵʤʘʣʴ, ʜʝʥʪʠʥ, ʚʢʣʘʜʢʘ ʠʣʠ ʚʩʝ. ʇʨʠ ʚʳʙʦʨʝ çʚʩʝè ʩʦʟʜʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩ ʚʳʙʦʨʦʤ: ʤʘʢʩʠʤʘʣʴʥʳʭ, ʩʨʝʜʥʠʭ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʚʳʙʨʘʥʦ ʚʦ ʚʪʦʨʦʤ ʩʧʠʩʢʝ, ʩʪʦʠʪ ʟʘʜʘʯʘ 

ʚʳʩʪʨʘʠʚʘʪʴ ʛʨʘʬʠʢ ʩʦ ʚʩʝʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ. ɽʩʣʠ ʚ 

ʧʝʨʚʦʤ ʩʧʠʩʢʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʫʥʢʪʳ çʵʤʘʣʴè, çʜʝʥʪʠʥè ʠʣʠ çʚʢʣʘʜʢʘè, ʪʦ ʛʨʘʬʠʢ ʩʪʨʦʠʪʩʷ ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ, ʩʨʝʜʥʠʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʪʘʢʞʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʛʣʘʞʠʚʘʥʠʷ ʜʘʥʥʳʭ, ʯʪʦʙʳ 

ʧʨʠʚʝʩʪʠ ʛʨʘʬʠʢʠ ʢ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʤʫ ʜʣʷ ʘʥʘʣʠʟʘ ʚʠʜʫ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʠ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʩʧʣʘʡʥʘʤʠ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʫʶ ʙʠʙʣʠʦʪʝʢʫ. ɺ ʭʦʜʝ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ 

ʘʙʩʦʣʶʪʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʨʘʬʠʢʠ ʧʦʣʫʯʘʶʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤʠ, ʧʦʵʪʦʤʫ ʚ 

ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʘʧʧʨʦʢʩʠʤʘʮʠʠ. 



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʇʨʠʤʝʨʳ ʨʘʙʦʪʳ ʧʝʨʚʦʡ ʚʢʣʘʜʢʠ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʫʥʢʝ 2. 

 

ʘ)  

 

ʙ)  

 

ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʧʝʨʚʦʡ ʚʢʣʘʜʢʠ ʧʨʠʣʦʞʝʥʠʷ: ʘ) ʦʢʥʦ 1, ʙ) ʦʢʥʦ 2 

 

ɺʪʦʨʘʷ ʚʢʣʘʜʢʘ ʜʘʥʥʦʛʦ ʦʢʥʘ ʩʦʟʜʘʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ-ʚʨʘʯ ʤʦʛ ʟʘʛʨʫʞʘʪʴ 

ʨʝʥʪʛʝʥ-ʠʟʦʙʨʘʞʝʥʠʝ ʟʫʙʘ, ʥʘ ʢʦʪʦʨʦʤ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʠʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʱʠʡ ʚʠʜ ʠʥʪʝʨʬʝʡʩʘ ʚʪʦʨʦʛʦ ʦʢʥʘ. 
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ʈʠʩ. 3. ʆʙʱʠʡ ʠʥʪʝʨʬʝʡʩ ʚʢʣʘʜʢʠ 

 

ɼʣʷ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʢʣʘʜʢʝ ʜʦʙʘʚʣʝʥʘ ʢʥʦʧʢʘ ʜʣʷ ʚʳʛʨʫʟʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʞʠʤʘʷ 

ʥʘ ʢʦʪʦʨʫʶ ʩʪʦʤʘʪʦʣʦʛ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʨʝʜʠ ʠʤʝʶʱʠʭʩʷ. ʂʘʞʜʳʡ 

ʧʘʨʘʤʝʪʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ, ʠʤʝʝʪ ʩʚʦʶ ʩʪʨʦʢʫ, ʚ ʢʦʪʦʨʫʶ ʟʘʥʦʩʠʪʩʷ ʝʛʦ 

ʟʥʘʯʝʥʠʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: ʚʨʘʯ ʚʳʙʠʨʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʝʤʫ ʧʘʨʘʤʝʪʨ ʥʘʞʘʪʠʝʤ ʥʘ ʩʪʨʦʢʫ, ʘ 

ʜʘʣʴʰʝ, ʱʝʣʢʥʫʚ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʢʠ ʧʦ ʢʘʨʪʠʥʢʝ, ʟʘʜʘʝʪ ʝʛʦ ʚʝʣʠʯʠʥʫ.   

ʊʘʢʞʝ ʥʘ ʜʘʥʥʦʡ ʚʣʢʘʜʢʝ ʜʦʙʘʚʣʝʥ ʚʠʜʞʝʪ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ 

ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʝʛʦ ʜʘʥʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʦʜʫʣʴ ʖʥʛʘ 

ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ, ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʪʘʙʣʠʮʝ. ʉʘʤʘ ʪʘʙʣʠʮʘ ʩ ʤʘʪʝʨʠʘʣʤʠ 

ʚʳʛʨʫʞʘʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ ʠʟ ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʦʛʦ ʬʘʡʣʘ. ɽʩʣʠ ʤʘʪʝʨʠʘʣ ʥʝ 

ʧʦʜʭʦʜʠʪ ʢʦʥʨʝʢʪʥʦʤʫ ʧʘʮʠʝʥʪʫ, ʚʨʘʯ ʤʦʞʝʪ ʟʘʜʘʪʴ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ. ɼʣʷ ʵʪʦʛʦ ʜʦʙʘʚʣʝʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʢʥʦʧʢʘ çɼʦʙʘʚʠʪʴè: ʧʨʠ ʝʸ ʥʘʞʘʪʠʠ ʦʪʢʨʳʚʘʝʪʩʷ ʥʦʚʦʝ ʦʢʥʦ ʩ ʪʘʙʣʠʮʝʡ ʧʦ ʚʩʝʤ 

ʤʘʪʝʨʠʘʣʘʤ ʠ ʠʭ ʧʘʨʘʤʝʪʨʘʤ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʮʝʥʠʪʴ ʚʩʝ ʤʘʪʝʨʠʘʣʳ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ç+è, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʦʟʜʘʩʪʩʷ 

ʝʝɦ ʦʜʥʦ ʦʢʥʦ, ʛʜʝ ʚʨʘʯ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ, ʤʦʜʫʣʴ ʖʥʛʘ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʇʫʘʩʩʦʥʘ. ʇʨʠ ʵʪʦʤ, ʤʦʜʫʣʴ ʖʥʛʘ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʘ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʇʫʘʩʩʦʥʘ ʜʦʣʞʥʦ ʣʝʞʘʪʴ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 0 ʜʦ 0.5 ʥʝʚʢʣʶʯʠʪʝʣʴʥʦ. ɽʩʣʠ ʚʨʘʯ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʝʣ ʥʝʚʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʧʨʠ ʧʦʧʳʪʢʝ ʜʦʙʘʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚʳʩʚʝʪʠʪʩʷ 

ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʚʚʝʜʝʥʳ ʥʝʚʝʨʥʦ ʠ ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʨʘʚʠʪʴ. ɽʩʣʠ ʚʩʝ 

ʚʚʝʜʝʥʦ ʚʝʨʥʦ, ʪʦ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥ ʚ ʦʙʱʫʶ ʪʘʙʣʠʮʫ, ʠ ʝʛʦ ʤʦʞʥʦ ʙʫʜʝʪ ʚʳʙʨʘʪʴ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ.  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʳ ʤʦʞʝʪʝ ʩʦʭʨʘʥʠʪʴ ʠʭ ʥʘʞʘʪʠʝʤ ʥʘ 

ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʙʥʦʚʣʝʥʥʘʷ ʪʘʙʣʠʮʘ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʬʘʡʣ, ʘ ʧʘʨʘʤʝʪʨʳ ʚʳʛʨʫʞʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʬʘʡʣ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 

ʚʳʯʠʩʣʝʥʠʡ ʚ ANSYS Mechanical. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʝʨʬʝʡʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ ʜʣʷ ʟʘʜʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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ʈʠʩ. 4. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʢʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʤʘʪʝʨʠʘʣʘ  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʩʦʟʜʘʥ ʠʥʪʝʨʬʝʡʩ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʧʨʘʢʪʠʢʫʶʱʠʭ ʚʨʘʯʝʡ-ʩʪʦʤʘʣʦʛʦʚ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʘʥʘʣʠʟ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʙʠʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʟʣʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʚʢʣʘʜʦʢ ʟʫʙʘ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 
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ʛ. ɻʦʤʝʣʴ, ɹʝʣʘʨʫʩʴ 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʄɸʐʀʅʅʆɻʆ ɿʈɽʅʀʗ  

ɼʃʗ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʆʉʆɹʓʍ ʊʆʏɽʂ ʋɻʃʆɺ 

 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦ ʨʝʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʘʭ ʠ ʩʮʝʥʘʭ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʩ ʦʙʣʘʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ ʟʘʜʘʯ: 

1. ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ: ʫʨʦʚʥʝʡ ʧʠʢʩʝʣʝʡ, ʚʨʘʱʝʥʠʝ ʦʧʝʨʘʮʠʡ, 

ʢʦʥʪʨʘʩʪʥʦʩʪʴ, ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ ʠ ʪ. ʧ. 

2. ʆʪʩʣʝʞʠʚʘʥʠʝ/ʦʙʥʘʨʫʞʝʥʠʝ/ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ. 
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4. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 3D ʬʦʨʤʳ ʦʙʲʝʢʪʘ ʧʦ 2D-ʠʟʦʙʨʘʞʝʥʠʶ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʧʦʜʭʦʜʷʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ 

ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʦʩʪʘʶʱʠʭʩʷ ʠʥʚʘʨʠʘʥʪʥʳʤʠ ʢ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʨʠʟʥʘʢʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʫʛʣʦʚʳʝ ʜʝʩʢʨʠʧʪʦʨʳ 

[1]. ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʜʚʠʞʝʥʠʷ, ʨʝʛʠʩʪʨʘʮʠʠ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʦʪʩʣʝʞʠʚʘʥʠʠ ʚʠʜʝʦ, ʩʦʟʜʘʥʠʠ ʤʦʟʘʠʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʰʠʚʘʥʠʠ ʧʘʥʦʨʘʤ, 3D-

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʲʝʢʪʦʚ. 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ï ɻ ʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʥʘ 

ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪʩʷ ʚ ʚʳʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʘ 

ʚʳʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʧʝʰʥʦ ʚʳʜʝʣʠʪʴ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʣʦʢʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʜʝʪʝʢʪʦʨ ʦʩʦʙʳʭ ʪʦʯʝʢ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʂʘʞʜʘʷ ʦʩʦʙʘʷ (ʢʣʶʯʝʚʘʷ) ʪʦʯʢʘ ʠʤʝʝʪ ʩʚʦʡ ʜʝʩʢʨʠʧʪʦʨ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʪʦʯʢʠ, ʦʪʣʠʯʘʶʱʠʤ ʝʝ ʦʪ ʦʩʪʘʣʴʥʳʭ. ɼʝʩʢʨʠʧʪʦʨʳ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʠʥʚʘʨʠʘʥʪʥʳʤʠ, ʯʪʦʙʳ ʫʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʪʦʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʦʩʦʙʳʤʠ ʪʦʯʢʘʤʠ. 

ɼʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʘʤʝʨʳ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʂʘʤʝʨʘ ʩʦʟʜʘʝʪ 

ʮʠʬʨʦʚʦʡ ʵʢʚʠʚʘʣʝʥʪ ʚʭʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʣʫʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʠ ʨʘʩʧʦʟʥʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. ʅʘʡʜʝʥʥʳʝ 

ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 3D-ʤʦʜʝʣʝʡ ʚ ʨʝʜʘʢʪʦʨʝ 3D-ʛʨʘʬʠʢʠ 

Blender. 
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ʏʪʦʙʳ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ, ʯʪʦ Python ʠʤʝʝʪ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʚʳʙʨʘʥʥʦʛʦ ʷʟʳʢʘ ʚ ʩʨʝʜʝ Blender ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ. Blender ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʦʣʴʢʦ ʜʦʧʦʣʥʝʥʠʷ 

ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. Python ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʚʦʩʭʦʜʥʳʭ ʧʘʢʝʪʦʚ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ 

ʚ ʚʠʜʝ ʤʥʦʛʦʤʝʨʥʦʛʦ ʤʘʩʩʠʚʘ NumPy. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

C C++ C# Java Python 

ʇʦʜʜʝʨʞʢʘ ʆʆʇ (ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) 
- + + + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʧʠʣʷʮʠʠ ʚ ʤʘʰʠʥʥʳʡ ʢʦʜ + + - - + 

ʇʦʜʜʝʨʞʢʘ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʝʥʠʡ - + + + + 

ʉʪʘʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʪʠʧʦʚ + + - + - 

ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ + + + + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 
- + - - + 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ ʙʠʙʣʠʦʪʝʢʘ OpenCV (Open 

Source Computer Vision Library). ʆʥʘ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʙʨʘʙʦʪʢʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʦʧʝʨʘʮʠʡ, ʥʝ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʷ ʥʘ ʪʦ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ 

ʭʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʦʣʫʯʝʥʠʝ ʚʝʨʩʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʛʨʘʜʘʮʠʷʭ ʩʝʨʦʛʦ, ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʯʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʬʠʣʴʪʨʘʮʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ ʮʚʝʪʘʤ, ʦʙʥʘʨʫʞʝʥʠʝ ʢʦʥʪʫʨʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ 

ʙʠʙʣʠʦʪʝʢʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʩ ʣʝʛʢʦʩʪʴʶ ʧʦʩʪʨʦʠʪʴ ʘʣʛʦʨʠʪʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ 

[2]. ɼʘʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C/C++, ʧʨʠ ʵʪʦʤ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʜʣʷ ʜʨʫʛʠʭ ʷʟʳʢʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ Python, Java, Ruby, Matlab, Lua. 

ɹʠʙʣʠʦʪʝʢʘ OpenCV ʠʤʝʝʪ ʣʠʮʝʥʟʠʦʥʥʦʝ ʩʦʛʣʘʰʝʥʠʝ BSD, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʜʣʷ ʥʘʫʯʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1. ʇʦʜʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤʘʪʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʬʘʡʣʦʚ: PNG, JPEG, 

BMP, TIFF, GIF ʠ SVG. 

2. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʩʦʙʝ ʪʦʯʢʠ ʫʛʣʦʚ. 

3. ʆʙʝʩʧʝʯʠʚʘʪʴ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʛʣʦʚ. 

4. ʆʪʦʙʨʘʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʩʢʦʨʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʩʦʙʳʭ ʪʦʯʝʢ ʫʛʣʦʚ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ IDEF0. ʆʙʱʠʡ 

ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. ʅʘ ʚʭʦʜʝ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʘʮʠʠ çɿʘʜʘʯʠ ʠ ʮʝʣʠ 

ʧʨʦʝʢʪʘè, ʥʘ ʚʳʭʦʜʝ ʦʞʠʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ çɹʠʙʣʠʦʪʝʢʫè. ʄʝʭʘʥʠʟʤʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʡ ʚʝʜʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ: ʠʥʞʝʥʝʨ, ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʢʠ, 
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ʢʦʤʧʴʶʪʝʨ. ɿʘ ʫʧʨʘʚʣʝʥʠʷ ʦʪʚʝʯʘʶʪ ʙʠʟʥʝʩ-ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʦʨʤʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 

 
 

ʈʠʩ. 1. IDEF0 ʜʠʘʛʨʘʤʤʘ ʧʨʦʝʢʪʘ 

 

ɼʘʣʝʝ ʧʨʦʮʝʩʩ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʢʣʶʯʝʚʳʝ ʰʘʛʠ, ʢ ʢʦʪʦʨʳʤ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʠ 

ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʜʝʣʳ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

ï ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ; 

ï ʚʳʙʦʨ ʜʝʪʝʢʪʦʨʦʚ ʫʛʣʦʚ; 

ï ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʫʣʷ; 

ï ʘʧʨʦʙʠʨʦʚʘʥʠʝ; 

ï ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʇʦʩʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʠʤ ʬʠʥʘʣʴʥʳʡ ʚʘʨʠʘʥʪ 

ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ɼʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷ IDEF0 ʜʠʘʛʨʘʤʤʘ 

 

ɺʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʫʛʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʩʝʢʘʝʤʳʭ ʛʨʘʥʝʡ: L-

ʩʚʷʟʘʥʥʳʝ, Y-ʩʚʷʟʘʥʥʳʝ ʠʣʠ T-ʩʚʷʟʘʥʥʳʝ, X-ʩʚʷʟʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʚʳʜʝʣʷʶʪ ʩʪʨʝʣʢʦʚʠʜʥʦ 

ʩʚʷʟʘʥʥʳʝ ʫʛʣʳ (ʨʠʩ. 3). ɺʩʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ ʫʛʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʟʥʘʥʳ ʧʦ-

ʨʘʟʥʦʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʫʛʣʦʚʳʭ ʜʝʪʝʢʪʦʨʦʚ. 

 

 
 

ʈʠʩ. 3. ɺʠʜʳ ʫʛʣʦʚ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʧʨʦʚʝʜʝʥʘ ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ʄʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʠʟ ʟʥʘʯʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʠʢʩʝʣʝʡ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʫʛʣʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʦʙʣʘʩʪʷʭ ʩ ʙʦʣʴʰʠʤ ʠʟʤʝʥʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʛʨʘʜʠʝʥʪʘ ʚʦ ʚʩʝʭ ʠʟʤʝʨʝʥʠʷʭ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

2. ʄʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʢʦʥʪʫʨʳ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʪʫʨʳ ʠ 

ʤʝʩʪʘ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʢʨʠʚʠʟʥʳ, ʣʠʙʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʣʠʛʦʥʘʣʴʥʫʶ 

ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʢʦʥʪʫʨʦʚ ʠ ʦʧʨʝʜʝʣʷʪʴ ʧʝʨʝʩʝʯʝʥʠʷ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʟʘʚʠʩʷʪ ʦʪ 
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ʦʢʨʝʩʪʥʦʩʪʠ ʧʝʨʝʩʝʯʝʥʠʡ ʠ ʤʦʛʫʪ ʜʘʚʘʪʴ ʥʝʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʛʜʘ ʧʝʨʝʩʝʢʘʶʪʩʷ ʪʨʠ ʠ ʙʦʣʝʝ 

ʢʨʘʷ. 

3. ʄʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʠʟʦʙʨʘʞʝʥʠʷʤ-ʰʘʙʣʦʥʘʤ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ. ʆʜʥʘʢʦ ʫ ʜʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʠʤʝʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʩʚʦʜʠʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ, ʪʘʢʠʭ ʢʘʢ L-ʩʚʷʟʥʳʝ ʫʛʣʳ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ ʤʝʪʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʰʘʙʣʦʥʦʚ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʙʰʠʨʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʜʝʪʝʢʪʦʨʦʚ ʫʛʣʦʚ, ʛʜʝ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʠ 

ʢʨʠʪʝʨʠʷ ʚʳʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʦʪ 1 ʜʦ 10. 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʝʪʝʢʪʦʨʦʚ ʫʛʣʦʚ 
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ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʄ
ʝ
ʩ
ʪ
ʦ
ʧ
ʦ
ʣ
ʦ
ʞ
ʝ
ʥ
ʠ
ʝ

 

Deriche 6 8 4 8 8 

Wang and Brady 8 8 6 8 8 

Moravec 6 7 6 8 8 

Kitchen and Rosenfeld 6 5 7 6 6 

Forstner 8 7 7 5 9 

Plessey 8 7 5 6 4 

Beaudet 6 5 4 8 6 

SUSAN 8 5 10 8 5 

CSS 8 10 8 
ɿʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʜʝʪʝʢʪʦʨʘ ʛʨʘʥʠʮ 
8 

Trajkovic and Hedley (4-neighbours) 5 4 5 10 8 

Trajkovic and Hedley (8-neighbours) 6 7 8 10 8 

Zheng and Wang 8 6 7 7 5 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʦʧʠʩʘʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ 

ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʩʦʙʳʭ 

ʪʦʯʝʢ ʫʛʣʦʚ. ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʦʩʥʦʚʳ ʠ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʫʛʣʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʛʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʘʣʛʦʨʠʪʤʳ Moravec, Forstner, Plessey, CSS, SUSAN ʠ FAST. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʙʫʜʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ Python ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ OpenCV. ɹʳʣʠ 

ʧʦʩʪʘʚʣʝʥʳ ʟʘʜʘʯʠ ʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʝʥʠʷ ʚ ʩʨʝʜʝ Blender 

ʜʣʷ ʧʨʦʮʝʩʩʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ. 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ʉʆɿɼɸʅʀɽ ʈʆɹʆʊɸ ʉ ʈɸɿʅʓʄʀ ʈɽɾʀʄɸʄʀ ʋʇʈɸɺʃɽʅʀʗ 

 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ï ɻ ʪʦ ʪʝʭʥʠʯʝʩʢʘʷ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʠʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʨʦʙʦʪʦʚ. ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʦʟʜʘʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʩ 

ʯʘʩʪʠʯʥʳʤ ʫʯʘʩʪʠʝʤ ʯʝʣʦʚʝʢʘ, ʠʣʠ ʚʦʚʩʝ ʙʝʟ ʥʝʛʦ. ʊʘʢʞʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʠ ʘʢʪʫʘʣʴʥʳʭ ʩʬʝʨ IT. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʠ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥ ʯʝʪʳʨʸʭʢʦʣʸʩʥʳʡ ʨʦʙʦʪ, ʠʤʝʶʱʠʡ 

ʜʚʘ ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ ï ʘʚʪʦʥʦʤʥʦʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ. ɺ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʦʥ ʩʧʦʩʦʙʝʥ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʭʦʜʠʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ, ʘ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʦʙʦʪʦʤ 

ʚʦʟʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʩ ʨʘʜʠʦʧʫʣʴʪʘ. 

ʈʦʙʦʪ ʙʳʣ ʩʦʟʜʘʥ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino. Arduino ï ʪʦʨʛʦʚʘʷ ʤʘʨʢʘ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ, ʤʦʜʝʣʝʡ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʘʪʠʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʕʪʦ ʧʣʘʪʬʦʨʤʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ çphysical computingè ʩ ʦʪʢʨʳʪʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʜʦʤ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʧʨʦʩʪʦʡ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʦʜʥʦʠʤʸʥʥʦʡ 

ʩʨʝʜʦʡ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (https://clck.ru/34pJLv). ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʦʛʨʘʤʤʥʫʶ ʠ ʘʧʧʘʨʘʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ Arduino ʧʦʜʨʦʙʥʝʡ. 

ʇʨʦʛʨʘʤʤʥʦ Arduino ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʟʳʢ C++ ʩ ʬʨʝʡʤʚʦʨʢʦʤ Wiring. ʅʘʧʠʩʘʥʠʝ 

ʢʦʜʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʡ ʦʜʥʦʠʤʸʥʥʦʡ IDE. ʆʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤ Arduino ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʚ ʢʦʜʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʡ: setup() ʠ loop(). ɺ ʧʝʨʚʦʡ ʬʫʥʢʮʠʠ ʥʘ ʩʪʘʨʪʝ ʧʨʦʛʨʘʤʤʳ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʫʞʥʳʝ 

ʧʘʨʘʤʝʪʨʳ, ʘ ʚʦ ʚʪʦʨʦʡ ʧʠʰʝʪʩʷ ʦʩʥʦʚʥʦʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʟʘʮʠʢʣʠʚʘʝʪʩʷ, ʠ ʧʦ ʢʦʪʦʨʦʤʫ 

ʨʘʙʦʪʘʝʪ ʨʦʙʦʪ. 

ɸʧʧʘʨʘʪʥʦ Arduino ï ʵʪʦ ʙʦʣʴʰʦʡ ʧʝʨʝʯʝʥʴ ʧʣʘʪ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʤʠ, 

ʘ ʪʘʢʞʝ ʧʣʘʪʳ ʨʘʩʰʠʨʝʥʠʷ ʠʣʠ shield-ʧʣʘʪʳ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʜʣʷ Arduino ʦʪʣʠʯʘʶʪʩʷ 

ʥʘʣʠʯʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʰʠʪʦʛʦ ʚ ʥʠʭ ʟʘʛʨʫʟʯʠʢʘ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʟʘʛʨʫʟʯʠʢʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʛʨʫʞʘʝʪ ʩʚʦʶ ʧʨʦʛʨʘʤʤʫ ʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʦʪʜʝʣʴʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʧʨʦʛʨʘʤʤʘʪʦʨʦʚ. ʅʝʟʘʚʠʩʠʤʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʪʘʢʞʝ ʚʳʧʫʩʢʘʝʪʩʷ 

ʙʦʣʴʰʘʷ ʛʘʤʤʘ ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʩʦʚʤʝʩʪʠʤʳʭ ʩ Arduino. ʉʝʡʯʘʩ ʧʣʘʪ (ʢʘʢ ʦʬʠʮʠʘʣʴʥʳʭ, ʪʘʢ ʠ ʘʥʘʣʦʛʦʚ ʦʪ ʩʪʦʨʦʥʥʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ) ʚ ʩʝʤʝʡʩʪʚʝ Arduino ʙʦʣʴʰʝ ʜʝʩʷʪʢʘ. ʂʣʘʩʩʠʯʝʩʢʠʝ Arduino ʠ Arduino-

ʩʦʚʤʝʩʪʠʤʳʝ ʧʣʘʪʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʤʦʥʪʘʞʘ ʚ ʩʪʦʧʢʠ ʯʝʨʝʟ ʰʪʳʨʝʚʳʝ ʨʘʟʲʸʤʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʙʘʟʦʚʫʶ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʫʶ ʧʣʘʪʫ ʜʦʧʦʣʥʷʶʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʝʨʠʬʝʨʠʝʡ ʠ 

ʚʥʝʰʥʠʤʠ ʧʦʜʢʣʶʯʝʥʠʷʤʠ. 

ɿʘ ʘʧʧʘʨʘʪʥʫʶ ʦʩʥʦʚʫ ʨʦʙʦʪʘ ʙʳʣʘ ʚʟʷʪʘ ʧʣʘʪʘ Iskra Neo ʢʦʤʧʘʥʠʠ ɸʤʧʝʨʢʘ ï 

ʨʦʩʩʠʡʩʢʠʡ ʘʥʘʣʦʛ Arduino Leonardo ï ʦʜʥʦʡ ʠʟ ʧʦʩʣʝʜʥʠʭ ʚʳʧʫʱʝʥʥʳʭ ʧʣʘʪ ʚ ʩʝʤʝʡʩʪʚʝ 
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Arduino. ɺ ʜʘʥʥʦʡ ʧʣʘʪʝ ʚʩʪʨʦʝʥ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ATmega32U4 ï 8-ʙʠʪʥʳʡ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ 

ʩʝʤʝʡʩʪʚʘ AVR. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ 32 ʂɹ ʬʣʵʰ-ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʧʨʦʰʠʚʢʠ, 2.5 ʂɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ SRAM ʠ 1 ʂɹ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ EEPROM ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʉʘʤʘ ʞʝ ʧʣʘʪʘ ʠʟʦʙʠʣʫʝʪ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʥʦʚ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ 

ʨʘʟʣʠʯʥʦʡ ʧʝʨʠʬʝʨʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʩʧʠʥʦʚʢʠ ʧʣʘʪʳ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʇʦʣʥʘʷ ʨʘʩʧʠʥʦʚʢʘ Iskra Neo (https://clck.ru/JTmMx) 

 

ɼʘʥʥʘʷ ʧʣʘʪʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʦʙʦʪʘ ʙʳʣʘ ʤʦʥʪʠʨʦʚʘʥʘ ʥʘ ʯʝʪʳʨʸʭʢʦʣʸʩʥʫʶ ʧʣʘʪʬʦʨʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʘ DFRobot ʧʦʜ ʥʘʟʚʘʥʠʝʤ Pirate. ʇʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ-ʢʦʥʩʪʨʫʢʪʦʨ. ʇʣʘʪʬʦʨʤʘ Pirate ʚʢʣʶʯʘʝʪ ʪʦʣʴʢʦ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 4 

ʤʦʪʦʨʘ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʫʧʨʘʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʝ. 

ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ Arduino ʯʝʪʳʨʸʭ ʤʦʪʦʨʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩʧʝʮʠʘʣʴʥʳʡ motor-shield 

ʪʦʡ ʞʝ ʢʦʤʧʘʥʠʠ çɸʤʧʝʨʢʘè. ʕʪʘ ʧʣʘʪʘ ʨʘʩʰʠʨʝʥʠʷ ʥʘʩʘʞʠʚʘʝʪʩʷ ʩʚʝʨʭʫ ʥʘ ʦʩʥʦʚʥʫʶ ʧʣʘʪʫ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʟʘʥʠʤʘʷ ʩʦʙʦʡ ʚʩʝ ʧʠʥʳ ʠ ʷʚʣʷʷʩʴ ʠʭ ʧʨʦʜʦʣʞʝʥʠʝʤ. ɼʘʥʥʘʷ ʧʣʘʪʘ ʢʨʦʤʝ 

ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʪʦʨʦʚ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʠʭ ʚʥʝʰʥʝʝ ʧʠʪʘʥʠʝ. 

ʋʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʠ ʟʘʛʨʫʟʢʝ ʚ ʧʣʘʪʫ ʢʘʢʦʛʦ-ʣʠʙʦ ʘʣʛʦʨʠʪʤʘ ʜʚʠʞʝʥʠʷ çʨʦʙʦʪè 

ʩʧʦʩʦʙʝʥ ʝʛʦ ʠʩʧʦʣʥʷʪʴ. ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʧʠʩʘʥ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʨʦʙʦʪʘ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʨʦʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʧʝʨʝʜ ʩʦʙʦʡ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʦʙʭʦʜʠʪʴ ʠʭ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ ʫʤʝʪʴ ʜʝʣʘʪʴ ʘʚʪʦʥʦʤʥʳʡ ʨʦʙʦʪ ï ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʣʫʯʘʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʙʦʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠ ʠʥʬʨʘʢʨʘʩʥʳʝ ʜʘʪʯʠʢʠ. 
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ʀʥʬʨʘʢʨʘʩʥʳʡ ʜʘʣʴʥʦʤʝʨ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʨʦʙʦʪʘ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ GP2Y0A021 ʢʦʤʧʘʥʠʠ Sharp. ʉʝʥʩʦʨ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʧʦ 

ʦʪʨʘʞʸʥʥʦʤʫ ʣʫʯʫ ʩʚʝʪʘ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʩʧʝʢʪʨʝ. ɼʘʣʴʥʦʤʝʨ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʦʙ̡ʝʟʜʘ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ (https://clck.ru/34pJPB). ɺʳʚʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ, ʩ ʫʨʦʚʥʝʤ ʥʘʧʨʷʞʝʥʠʷ, ʟʘʚʠʩʠʤʳʤ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʮʝʣʠ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɼʘʪʯʠʢ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʫʧʨʘʚʣʷʶʱʝʡ ʵʣʝʢʪʨʦʥʠʢʝ ʯʝʨʝʟ 3 

ʧʨʦʚʦʜʘ (ʟʝʤʣʷ, ʧʠʪʘʥʠʝ, ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ). ʇʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʝʪ, ʩʝʥʩʦʨ ʧʣʦʭʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʩʚʝʪʦʧʦʛʣʦʱʘʶʱʠʭ 

ʦʙʲʝʢʪʦʚ. ɼʘʣʴʥʦʤʝʨ ʥʝ ʧʦʯʫʚʩʪʚʫʝʪ ʧʨʦʟʨʘʯʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʠʟ ʧʣʘʩʪʠʢʘ ʠʣʠ 

ʦʨʛʩʪʝʢʣʘ. 

ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʣʴʥʦʤʝʨ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʦʚ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ 

ʜʝʣʘʶʪ ʜʝʣʴʬʠʥʳ ʠʣʠ ʣʝʪʫʯʠʝ ʤʳʰʠ. ʆʥ ʛʝʥʝʨʠʨʫʝʪ ʟʚʫʢʦʚʳʝ ʠʤʧʫʣʴʩʳ ʥʘ ʯʘʩʪʦʪʝ 40 ʢɻʮ ʠ 

ʩʣʫʰʘʝʪ ʵʭʦ. ʇʦ ʚʨʝʤʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʣʴʥʦʤʝʨʦʚ, ʥʘ ʧʦʢʘʟʘʥʠʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʥʝ ʚʣʠʷʶʪ ʟʘʩʚʝʪʢʠ ʦʪ ʩʦʣʥʮʘ ʠʣʠ ʮʚʝʪ ʦʙʲʝʢʪʘ. ɼʘʞʝ ʧʨʦʟʨʘʯʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʙʫʜʝʪ ʜʣʷ ʥʝʛʦ ʧʨʝʧʷʪʩʪʚʠʝʤ. ʅʦ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʧʫʰʠʩʪʳʭ ʠʣʠ ʦʯʝʥʴ ʪʦʥʢʠʭ ʧʨʝʜʤʝʪʦʚ (https://clck.ru/34pJPz). 

ʅʘ ʨʦʙʦʪʘ ʜʘʪʯʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʠʥʬʨʘʢʨʘʩʥʳʝ ʜʘʣʴʥʦʤʝʨʳ ï 

ʧʦʜ ʫʛʣʦʤ ʚ ʩʪʦʨʦʥʳ ʥʘ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʨʦʙʦʪʘ ʪʘʢ, ʯʪʦʙʳ ʚ ʠʭ ʧʦʣʝ ʟʨʝʥʠʷ ʧʦʧʘʜʘʣʠ 

ʧʨʝʧʷʪʩʪʚʠʷ ʧʦ ʙʦʢʘʤ ʦʪ ʨʦʙʦʪʘ; ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʣʴʥʦʤʝʨ ʨʘʟʤʝʱʘʝʪʩʷ ʧʦʩʝʨʝʜʠʥʝ, ʯʪʦʙʳ 

ʬʠʢʩʠʨʦʚʘʪʴ ʪʦʥʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʥʝ ʧʦʧʘʜʘʶʱʠʝ ʚ ʧʦʣʷ ʟʨʝʥʠʷ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʣʴʥʦʤʝʨʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʨʘʟʤʝʱʝʥʠʝ ʜʘʪʯʠʢʦʚ ʥʘ ʨʦʙʦʪʝ. 

 

 
 

ʈʠʩ. 2. ʇʨʠʥʮʠʧ ʫʩʪʘʥʦʚʢʠ ʜʘʪʯʠʢʦʚ ʠ ʠʭ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦʩʪʠ 

 

çɺʠʜʷè ʨʘʟʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʧʨʝʧʷʪʩʪʚʠʷ, ʨʦʙʦʪ ʦʧʨʝʜʝʣʷʝʪ, ʩ ʢʘʢʦʡ ʦʥʦ ʥʘʭʦʜʠʪʩʷ 

ʩʪʦʨʦʥʳ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʚʦʨʘʯʠʚʘʝʪ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʨʦʙʦʪʘ, ʪʦ ʝʩʪʴ ʝʛʦ ʨʝʘʢʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ. 

ʊʘʙʣʠʮʘ 

ʊʘʙʣʠʮʘ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ ʨʦʙʦʪʘ ʠ ʨʝʘʢʮʠʠ ʥʘ ʫʩʣʦʚʠʷ ʩʨʝʜʳ 

 

ʇʨʝʧʷʪʩʪʚʠʝ ɼʘʪʯʠʢʠ ɼʝʡʩʪʚʠʝ 

ʉʣʝʚʘ 1 ʆʪʚʝʨʥʫʪʴ ʚʧʨʘʚʦ 

ʉʧʨʘʚʘ 2 ʆʪʚʝʨʥʫʪʴ ʚʣʝʚʦ 

ʇʦʩʝʨʝʜʠʥʝ 3 ʈʘʟʚʝʨʥʫʪʴʩʷ 

ʉʧʨʘʚʘ ʠ ʩʣʝʚʘ 1 ʠ 3 ʈʘʟʚʝʨʥʫʪʴʩʷ 
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ʊʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʶʪ ʨʦʙʦʪʫ çʫʚʦʨʘʯʠʚʘʪʴʩʷè 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪ ʣʶʙʦʛʦ ʚʩʪʨʝʯʘʝʤʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʚʳʭʦʜʠʪʴ ʠʟ ʛʣʫʭʠʭ ʫʛʣʦʚ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʢʦʜ ʠ ʢʦʥʩʪʨʫʢʮʠʶ ʨʦʙʦʪʘ ʙʳʣ ʜʦʙʘʚʣʝʥ ʧʨʦʩʪʦʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʚʦʜʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʚ ʨʝʞʠʤ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʡ ʨʝʞʠʤ ʨʝʘʣʠʟʦʚʘʥ 

ʜʠʩʪʘʥʮʠʦʥʥʦ ʯʝʨʝʟ 4-ʢʘʥʘʣʴʥʳʡ 433 ʄɻʮ ʨʝʩʠʚʝʨ ʠ ʪʨʘʥʩʤʠʪʪʝʨ (ʧʨʠʝʤʥʠʢ ʠ ʧʝʨʝʜʘʪʯʠʢ). 

ʇʨʠʸʤʥʠʢ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʧʣʘʪʝ Arduino ʠ ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʨʦʙʦʪʘ, ʘ c ʧʝʨʝʜʘʪʯʠʢʘ ʚ ʨʫʢʘʭ 

ʦʧʝʨʘʪʦʨʘ ʧʦʜʘʶʪʩʷ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʦʙʦʪʝ ʙʳʣ ʚʳʙʨʘʥ 4-ʢʘʥʘʣʴʥʳʡ 433ʄɻʮ ʧʝʨʝʜʘʪʯʠʢ ʦʪ ʢʠʪʘʡʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʚ ʚʠʜʝ ʛʦʪʦʚʦʛʦ ʨʝʰʝʥʠʷ ʯʝʪʳʨʸʭʢʥʦʧʦʯʥʦʛʦ ʧʫʣʴʪʘ. ʅʘ ʩʠʛʥʘʣʳ ʦʪ ʵʪʠʭ 4-ʭ 

ʢʥʦʧʦʢ ʙʳʣʠ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʧʨʦʩʪʳʝ ʢʦʤʘʥʜʳ ï ʝʭʘʪʴ ʚʧʝʨʸʜ, ʝʭʘʪʴ ʥʘʟʘʜ, ʧʦʚʦʨʘʯʠʚʘʪʴ 

ʥʘʧʨʘʚʦ, ʧʦʚʦʨʘʯʠʚʘʪʴ ʥʘʣʝʚʦ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʥʠʢʠ. ʂʘʢ ʫʞʝ 

ʫʧʦʤʠʥʘʣʦʩʴ, motor-shield ʥʘʩʘʞʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʥʫʶ ʧʣʘʪʫ Arduino, ʧʦʣʥʦʩʪʴʶ ʝʸ 

ʧʝʨʝʢʨʳʚʘʷ, ʥʦ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠʜʫʪ ʢ ʧʣʘʪʝ ʥʘʧʨʷʤʫʶ. 

 

 
 

ʈʠʩ. 3. ʉʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʥʠʢʠ: 1 ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʨʝʞʠʤʘ 

ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʝ/ʘʚʪʦʥʦʤʥʘʷ ʨʘʙʦʪʘ; 2 ï ʙʘʪʘʨʝʡʥʳʡ ʙʣʦʢ ʤʦʪʦʨʦʚ; 3 ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ 

ʚʢʣʶʯʝʥʠʷ ʤʦʪʦʨʦʚ; 4 ï ʤʦʪʦʨʳ; 5 ï ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ; 6 ï power bank, ʧʠʪʘʶʱʠʡ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ ʠ ʧʨʠʸʤʥʠʢ; 7 ï ʧʣʘʪʘ Arduino leonardo; 8 ï motor shield;  

9 ï ʠʥʬʨʘʢʨʘʩʥʳʝ ʜʘʪʯʠʢʠ; 10 ï 433 Mhz ʧʨʠʸʤʥʠʢ ʩʠʛʥʘʣʘ 

 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʨʦʙʦʪʘ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʟʣʦʞʠʪʴ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʝʝ, ʘ ʪʘʢʞʝ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʧʦʩʦʙʘʭ ʠʭ ʨʝʰʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ çʙʘʨʘʭʣʷʱʠʭè ʜʘʪʯʠʢʦʚ. ʇʦ ʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʨʦʙʦʪʘ ʠ ʜʦʙʘʚʣʝʥʠʷ ʚʩʸ ʥʦʚʳʭ 

ʠ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʠʢʠ ʚ ʢʦʥʩʪʨʫʢʮʠʶ, çʧʦʣʦʤʘʣʩʷè ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ. ʆʥ 

ʥʘʯʘʣ ʚʳʜʘʚʘʪʴ ʥʝʧʨʘʚʠʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʟʘʤʝʥʘ ʜʘʪʯʠʢʘ ʥʝ ʠʩʧʨʘʚʣʷʣʘ ʧʨʦʙʣʝʤʫ, ʘ ʚ 

ʦʪʜʝʣʴʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘ ʧʫʩʪʦʡ ʧʣʘʪʝ ʦʥ ʧʦʢʘʟʳʚʘʣ, ʯʪʦ ʨʘʙʦʪʘʝʪ ʠʩʧʨʘʚʥʦ. 
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ʇʨʠʯʠʥʦʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʦʢʘʟʘʣʘʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʠʪʘʥʠʷ. ʉʘʤʘ ʧʣʘʪʘ Arduino 

ʩʧʦʩʦʙʥʘ ʧʠʪʘʪʴ ʵʣʝʢʪʨʦʥʠʢʫ ʩ ʥʘʧʨʷʞʝʥʠʝʤ ʚ 5 V, ʥʦ ʚ ʠʪʦʛʝ ʧʣʘʪʘ ʧʝʨʝʩʪʘʣʘ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 

ʧʠʪʘʥʠʝʤ ʜʘʪʯʠʢʦʚ, ʢʦʛʜʘ ʠʭ ʩʪʘʣʦ ʪʨʠ (ʜʚʘ ʠʥʬʨʘʢʨʘʩʥʳʭ ʠ ʦʜʠʥ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ). ʈʝʰʝʥʠʝʤ 

ʩʪʘʣʦ ʜʦʙʘʚʣʝʥʠʝ power-ʙʘʥʢʘ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʵʪʦʛʦ ʜʘʪʯʠʢʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʚʘʞʥʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦʤʫ ʧʠʪʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʠʢʠ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ 433 ʄɻʮ ʧʝʨʝʜʘʪʯʠʢʝ ʠ ʧʨʠʸʤʥʠʢʝ. ʀʭ ʜʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʘ ʙʫʢʚʘʣʴʥʦ ʤʝʪʨʫ-ʧʦʣʪʦʨʘ. 

ʇʨʠʯʠʥʦʡ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʵʪʠ ʵʣʝʤʝʥʪʳ ʩʘʤʠ ʧʦ ʩʝʙʝ. ɼʝʰʝʚʳʝ ʨʘʜʠʦʜʝʪʘʣʠ, 

ʯʪʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ, ʦʢʘʟʘʣʠʩʴ ʧʨʦʩʪʦ-ʥʘʧʨʦʩʪʦ ʥʝʩʧʦʩʦʙʥʳ 

ʚʳʜʘʚʘʪʴ ʩʠʣʴʥʳʡ ʠ ʩʪʘʙʠʣʴʥʳʡ ʩʠʛʥʘʣ ʥʘ ʜʣʠʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ. ʈʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ 

ʤʦʞʥʦ ʟʘʤʝʥʦʡ ʜʘʥʥʳʭ ʜʝʪʘʣʝʡ ʥʘ ʙʦʣʝʝ ʜʦʨʦʛʠʝ, ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʤʦʱʥʳʝ ʦʙʨʘʟʮʳ, ʠʣʠ ʞʝ 

ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʪʴ ʵʪʦʪ ʪʠʧ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʥʘ ʨʘʙʦʪʫ ʯʝʨʝʟ bluetooth ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʤʫ ʤʦʙʠʣʴʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʦʤ. ɺʳʙʦʨ 

ʵʣʝʢʪʨʦʥʠʢʠ ï ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ, ʯʝʤ ʩʘʤʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʪʝʩʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʠʢʫ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʪʦʯʥʦ ʦʩʦʟʥʘʚʘʪʴ ʝʸ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ.  

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ï ʦʩʦʙʘʷ ʯʘʩʪʴ IT, ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʩʦʯʝʪʘʶʱʘʷ ʚ ʩʝʙʝ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʢ ʥʘʚʳʢʘʤ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ, ʪʘʢ ʠ ʢ ʧʦʥʠʤʘʥʠʶ ʪʝʭʥʠʢʠ ʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. ɼʘʞʝ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʤʠʪʠʚʥʝʡʰʝʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ/ʨʘʜʠʦʫʧʨʘʚʣʷʝʤʦʛʦ 

ʨʦʙʦʪʘ ʧʦʢʘʟʘʣʘ ʙʝʟʛʨʘʥʠʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʛʣʫʙʠʥʫ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
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ɹʨʘʞʝʥʝʮ ʄ.ʀ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɸʅɸʃʀɿ ʀ ʉʈɸɺʅɽʅʀɽ ʉʈɽɼʉʊɺ ʈɸɿʈɸɹʆʊʂʀ WEB-ʇʈʀʃʆɾɽʅʀʗ 

ʕʃɽʂʊʈʆʅʅʆɻʆ ɾʋʈʅɸʃɸ 

 

ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ [2]. ɼʘʥʥʘʷ 

ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ web-ʧʨʠʣʦʞʝʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ.  

ɺ ʫʩʣʦʚʠʷʭ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʫʩʪʘʨʝʚʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʙʫʤʘʞʥʳʡ ʢʦʥʪʨʦʣʴè. ɽʛʦ 

ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ï ʵʪʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʱʝʛʦʩʷ ʧʦʩʤʦʪʨʝʪʴ ʩʚʦʠ ʫʩʧʝʭʠ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʮʝʥʠʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʩʚʦʝʥʠʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ [1]. ɼʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʩʦʩʪʘʚʣʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʨʠʜʸʪʩʷ ʦʙʨʘʙʦʪʘʪʴ ʠ ʩʦʨʪʠʨʦʚʘʪʴ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʙʫʤʘʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʥʠʤʘʝʪ ʥʝʚʝʨʦʷʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ.  

ʆʪʩʫʪʩʪʚʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ ʫʯʸʪʘ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʩʨʝʜʩʪʚʘ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʘ ʚʨʝʤʷ ʝʛʦ ʩʦʟʜʘʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʜ 

ʢʘʯʝʩʪʚʦʤ web-ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʤ ʧʦʜʨʘʟʫʤʝʚʘʪʴ ʩʣʝʜʫʶʱʝʝ: ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʨʘʙʦʪʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ, ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʤ ʦʰʠʙʢʘʤ ʠ ʩʙʦʷʤ, ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ ʨʘʟʨʘʙʦʪʢʠ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ web-

ʨʝʩʫʨʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ 

ʞʫʨʥʘʣʘʤ ʫʯʸʪʘ. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʳ ʫʯʸʪʘ 

çʕʣɾʫʨè ʠ çɼʥʝʚʥʠʢ.ʨʫè. çɼʥʝʚʥʠʢ.ʨʫè ï ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʝʜʝʥʠʷ 

ʕʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʘ ʠ ʕʣʝʢʪʨʦʥʥʦʛʦ ʜʥʝʚʥʠʢʘ. çʕʣɾʫʨè ï ʩʠʩʪʝʤʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʯʝʪʘ ʠ ʘʥʘʣʠʟʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʧʦʩʝʱʘʝʤʦʩʪʠ (ʩ ʧʦʩʪʨʦʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʦʪʯʝʪʦʚ ʠ ʛʨʘʬʠʢʦʚ), ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʰʢʦʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʟʦʨʘ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʧʝʨʝʯʝʥʴ ʪʨʝʙʦʚʘʥʠʡ:  

1. ʈʘʟʙʠʝʥʠʝ ʛʨʫʧʧ ʧʦ ʧʦʜʛʨʫʧʧʘʤ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʷʪʴ ʙʦʣʴʰʠʝ ʢʣʘʩʩʳ. 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʠ ʩ ʛʨʫʧʧʘʤʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʯʝʥʠʢʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ.  

2. ʆʙʲʝʜʠʥʝʥʠʝ ʛʨʫʧʧ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ. ɸʢʪʫʘʣʴʥʦ ʜʣʷ ʧʦʪʦʢʦʚʳʭ ʣʝʢʮʠʡ ʥʘ 

ʬʘʢʫʣʴʪʝʪʘʭ.  

3. ʅʘʩʪʨʘʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʧʦʤʦʞʝʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʮʝʥʦʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʧʦʜ ʪʨʝʙʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ.  

4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʳʙʦʨʢʠ ʧʦ ʨʘʙʦʪʘʤ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʫʩʧʝʭʠ ʠ ʪʨʫʜʥʦʩʪʠ ʧʦ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʚʠʜʘʤ ʨʘʙʦʪ.  

5. ʅʘʩʪʨʦʡʢʘ ʧʨʘʚ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʦ ʨʦʣʷʤ ʦʙʝʩʧʝʯʠʪ ʠʣʠ ʦʛʨʘʥʠʯʠʪ ʬʫʥʢʮʠʦʥʘʣ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʥʦʤʦʯʠʡ. 

6. ʆʪʤʝʪʢʠ ʧʦʩʝʱʘʝʤʦʩʪʠ ʥʫʞʥʳ ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʦʪʯʸʪʥʦʩʪʠ.  
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7. ʇʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʟʘʜʘʥʠʷ, ʜʘʪʳ ʨʘʟʤʝʱʝʥʠʷ/ʩʜʘʯʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʪʝʤʘʤʠ ʣʝʢʮʠʡ 

ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʧʨʦʧʫʩʪʠʣʠ ʟʘʥʷʪʠʷ ʠʣʠ ʭʦʪʷʪ ʜʦʩʪʘʪʴ 

ʥʝʜʦʩʪʘʶʱʠʝ ʨʘʙʦʪʳ. 

8. ʇʨʦʚʝʨʢʘ ʟʘʜʘʥʠʡ ʠ ʚʳʩʪʘʚʣʝʥʠʝ ʦʮʝʥʦʢ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤ ʦʮʝʥʠʪʴ ʩʚʦʡ 

ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʧʦ ʧʨʝʜʤʝʪʫ.  

9. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʘ ʧʦ ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʧʦʩʝʱʘʝʤʦʩʪʠ ʩʦʢʨʘʱʘʝʪ 

ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ.  

10. ɺʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʦʪʯʸʪʦʚ ʚ ʬʦʨʤʘʪʘʭ PDF ʙʫʤʘʞʥʦʡ ʚʝʨʩʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʜʘ 

ʠ ʵʢʩʧʦʨʪ ʚ Excel. ʌʦʨʤʠʨʫʝʪ ʜʦʢʫʤʝʥʪʘʮʠʶ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʙʝʟ ʣʠʰʥʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ 

ʠ ʠʩʢʣʶʯʘʝʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ.  

11. ʉʦʩʪʘʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʝʡʪʠʥʛʘ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʫʩʧʝʚʘʝʤʦʩʪʠ. ʇʦʣʝʟʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʧʦʤʦʛʘʝʪ ʩʘʤʦʦʨʛʘʥʠʟʦʚʳʚʘʪʴʩʷ. 

ʇʦʩʢʦʣʴʢʫ ʙʠʟʥʝʩ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ. ʇʨʠʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʘʩʪʦʤʥʳʝ 

(ʥʘʧʠʩʘʥʥʳʝ ʢʦʜʦʤ) ʠ ʥʦʫʢʦʜ (ʩʦʙʨʘʥʥʳʝ ʚ ʢʦʥʩʪʨʫʢʪʦʨʘʭ). 

ɼʣʷ ʥʘʧʠʩʘʥʠʷ ʢʘʩʪʦʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʩʧʦʣʴʟʫʶʪ IDE ʠ ʪʝʢʩʪʦʚʳʝ 

ʨʝʜʘʢʪʦʨʳ.  ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ (IDE) ï ɻ ʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʤʦʛʘʝʪ ʧʨʦʛʨʘʤʤʠʩʪʘʤ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. ʆʥʦ ʧʦʚʳʰʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʙʲʝʜʠʥʷʷ ʪʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʘʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, 

ʩʦʟʜʘʥʠʝ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʫʧʘʢʦʚʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʧʨʦʩʪʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʠ (https://clck.ru/VCGyL). ʊʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ï ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʠʣʠ ʢʦʤʧʦʥʝʥʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʥʘʧʨʠʤʝʨ, ʨʝʜʘʢʪʦʨ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʦʢʥʦ ʚʚʦʜʘ ʚ ʙʨʘʫʟʝʨʝ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠ ʠʟʤʝʥʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. ʊʝʢʩʪʦʚʳʝ ʨʝʜʘʢʪʦʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʪʝʢʩʪʦʚʳʤʠ ʬʘʡʣʘʤʠ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʨʘʚʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ. 

ʊʘʙʣʠʮʘ 1 

ʊʘʙʣʠʮʘ ʩʨʘʚʥʝʥʠʷ IDE 

 

 Visual Studio Code WebStorm Geany 

ɸʚʪʦʜʦʧʦʣʥʝʥʠʝ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʇʦʜʜʝʨʞʢʘ 

ʬʨʝʡʤʚʦʨʢʦʚ 
ʇʦʜʜʝʨʞʠʚʘʝʪ 

JavaScript-

ʬʨʝʡʤʚʦʨʢʠ 
ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʉʥʠʧʧʝʪʳ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʀʥʪʝʨʘʢʪʠʚʥʳʡ 

ʧʨʦʩʤʦʪʨ 
ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

ʇʣʘʛʠʥʳ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʌʦʣʜʠʥʛ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

ʈʝʬʘʢʪʦʨʠʥʛ ʅʝʜʦʩʪʫʧʥʦ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

ʆʪʣʘʜʢʘ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 
ʇʦʜʜʝʨʞʠʚʘʝʪ (ʪʨʝʙʫʝʪ 

ʫʩʪʘʥʦʚʢʠ GeanyGDB) 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 

ʷʟʳʢʠ 

JavaScript, TypeScript, 

CSS ʠ HTML 

PHP, HTML ʠ 

JavaScript 

64 ̫ ʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʆʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ 
ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʂʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ 

ʄʘʢʨʦʩʳ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ɸʚʪʦʩʦʭʨʘʥʝʥʠʝ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

ʇʦʜʜʝʨʞʢʘ ʙʘʟ 

ʜʘʥʥʳʭ 
ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

ɹʳʩʪʨʳʡ ʧʨʦʩʤʦʪʨ 

ʜʦʢʫʤʝʥʪʘʮʠʠ 
ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

 

Visual Studio ʠʤʝʝʪ ʦʛʨʦʤʥʫʶ ʢʦʣʣʝʢʮʠʶ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʘʩʰʠʨʝʥʠʡ, ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ 

ʧʦʧʦʣʥʷʝʪʩʷ. ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʷʞʝʣʦʚʝʩʥʦʩʪʴ ʵʪʦʡ IDE. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʘʞʝ ʥʝʙʦʣʴʰʠʭ ʧʨʘʚʦʢ ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʧʦʵʪʦʤʫ ʝʩʣʠ ʥʫʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʢʘʢʫʶ-ʪʦ ʧʨʦʩʪʫʶ ʠ ʙʳʩʪʨʫʶ ʟʘʜʘʯʫ, ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʣʝʛʢʠʡ ʨʝʜʘʢʪʦʨ 

(https://clck.ru/Vi8uH).  

ɻʣʘʚʥʦʝ ʫʜʦʙʩʪʚʦ WebStorm ʚ ʪʦʤ, ʯʪʦ ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʫʞʝ ʧʦʣʥʦʩʪʴʶ ʥʘʩʪʨʦʝʥʘ ï ʚʩʝ, 

ʯʪʦ ʚʘʤ ʦʩʪʘʝʪʩʷ ʧʨʦʩʪʦ ʦʪʢʨʳʪʴ ʥʫʞʥʳʡ ʧʨʦʝʢʪ. ʕʪʘ IDE ʧʦʣʴʟʫʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʧʦʜʜʝʨʞʢʝ ʷʟʳʢʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʷʟʳʢʦʚ ʙʵʢʝʥʜʘ), ʦʪʣʠʯʥʦʤʫ 

ʚʩʪʨʦʝʥʥʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ ʠ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (https://clck.ru/34pKJi). 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʠʷʪʥʳʭ ʤʦʤʝʥʪʦʚ ʚ Geany ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʠʧʦʚ ʬʘʡʣʦʚ. ɼʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʘ ʥʝ ʪʨʝʙʫʝʪ ʤʥʦʞʝʩʪʚʘ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʀʥʪʝʨʬʝʡʩ 

ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ (http://geany.ru). ʆʜʥʘʢʦ, ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʘ. 

ɹʦʣʝʝ ʪʦʛʦ, ʙʳʣʦ ʙʳ ʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʤʝʪʴ ʥʝʢʫʶ ʩʠʩʪʝʤʫ ʰʘʙʣʦʥʦʚ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪ ʥʝ ʩ ʧʫʩʪʦʛʦ ʤʝʩʪʘ, ʘ ʩ ʢʘʢʦʡ-ʪʦ ʥʘʯʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʉʘʤʦʡ ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʨʝʜ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ WebStorm. 

ʆʙʦʩʥʫʶ ʩʚʦʡ ʚʳʙʦʨ ʪʝʤ, ʯʪʦ ʚ ʜʘʥʥʦʡ IDE ʝʩʪʴ ʫʞʝ ʛʦʪʦʚʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ 

ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʘʚʣʠʚʘʥʠʷ ʨʘʩʰʠʨʝʥʠʡ, ʨʝʬʘʢʪʦʨʠʥʛ ʨʘʙʦʪʘʝʪ ʥʘʜʸʞʥʦ, ʭʦʨʦʰʦ 

ʨʘʙʦʪʘʝʪ ʜʘʞʝ ʩ ʙʦʣʴʰʠʤʠ ʙʘʟʘʤʠ. ʊʘʢʞʝ ʝʩʪʴ ʚʩʪʨʦʝʥʥʳʡ ʦʪʣʘʜʯʠʢ, ʵʤʫʣʷʪʦʨ ʪʝʨʤʠʥʘʣʘ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ï ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʤʦʞʥʦ 

ʚʳʧʦʣʥʠʪʴ ʚ WebStorm, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʩʪʦʨʦʥʥʠʤ ʨʝʩʫʨʩʘʤ. 

ɽʩʣʠ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʩʦʟʜʘʪʴ ʨʝʩʫʨʩ ʩ ʧʨʦʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʪʦ ʢʦʥʩʪʨʫʢʪʳ ʩʘʡʪʦʚ 

ð ʵʪʦ ʪʦ, ʯʪʦ ʥʘʤ ʥʫʞʥʦ. ʂʦʥʩʪʨʫʢʪʦʨʳ ʩʘʡʪʦʚ ï ʵʪʦ ʩʝʨʚʠʩʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʩʘʡʪ 

ʙʝʟ ʟʥʘʥʠʡ ʚʸʨʩʪʢʠ ʠ ʜʠʟʘʡʥʘ. ʂʦʥʩʪʨʫʢʪʦʨʳ ʧʦʜʭʦʜʷʪ, ʯʪʦʙʳ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʜʝʶ, ʩʜʝʣʘʪʴ 

ʙʣʦʛ, ʧʦʨʪʬʦʣʠʦ, ʧʝʨʩʦʥʘʣʴʥʳʡ ʩʘʡʪ ʠʣʠ ʥʝʙʦʣʴʰʦʡ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ. ʆʥʠ ʥʝ ʪʨʝʙʫʶʪ 

ʩʝʨʴʸʟʥʳʭ ʚʣʦʞʝʥʠʡ ʚʨʝʤʝʥʠ ʠ ʜʝʥʝʛ, ʘ ʩʘʡʪʳ ʧʦʣʫʯʘʶʪʩʷ ʢʨʘʩʠʚʳʤʠ ʠ ʫʜʦʙʥʳʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʘ Tilda ʠ WebFlow. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩʘʡʪʦʚ. 

ʊʘʙʣʠʮʘ 2 

ʊʘʙʣʠʮʘ ʩʨʘʚʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʩʘʡʪʘ 

 

 Tilda Webflow 

ʕʢʩʧʦʨʪ ʢʦʜʘ HTML, CSS, JS HTML/JS 

ʋʨʦʚʝʥʴ ʦʩʚʦʝʥʠʷ ʣʝʛʢʠʡ ʪʷʞʝʣʳʡ 

ʂʘʪʘʣʦʛ ʛʦʪʦʚʳʭ ʰʘʙʣʦʥʦʚ ɹʦʣʝʝ 210, ʟʘʛʨʫʞʘʪʴ ʚʥʝʰʥʠʝ ʥʝʣʴʟʷ ɹʦʣʝʝ 100 ʰʘʙʣʦʥʦʚ,  

40 ʙʝʩʧʣʘʪʥʳʭ 

ɸʜʘʧʪʘʮʠʷ ʧʦʜ ʨʘʟʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ 

ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

ʋʧʨʘʚʣʝʥʠʝ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

SEO-ʠʥʩʪʨʫʤʝʥʪʳ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 
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ʀʥʪʝʛʨʘʮʠʠ 45 ʠʥʪʝʛʨʘʮʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ɹʠʪʨʠʢʩ 

1-ʉ, WordPress ʠʣʠ ʯʝʨʝʟ API 

Google ɼʦʤʝʥʳ 

MailChimp, API, Zapier 

ɼʦʩʪʫʧʥʳʝ ʷʟʳʢʠ ʈʫʩʩʢʠʡ, English English 

ʂʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

ɹʝʟʣʠʤʠʪʥʳʝ ʙʵʢʘʧʳ ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

CMS-ʬʫʥʢʮʠʦʥʘʣ Zero Block ʇʦʜʜʝʨʞʠʚʘʝʪ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʉʝʨʪʠʬʠʢʘʪ LetsEncrypt ɺʩʪʨʦʝʥʥʳʡ SSL-

ʩʝʨʪʠʬʠʢʘʪ 

ʉʝʪʴ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʘ CDN ʇʦʜʜʝʨʞʠʚʘʝʪ ʇʦʜʜʝʨʞʠʚʘʝʪ 

ɹʝʩʧʣʘʪʥʳʡ ʭʦʩʪʠʥʛ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

ɿʘʛʨʫʟʢʘ ʩʚʦʠʭ ʰʨʠʬʪʦʚ ʇʦʜʜʝʨʞʠʚʘʝʪ ʅʝʜʦʩʪʫʧʥʦ 

 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʢʦʥʩʪʨʫʢʪʦʨʘ Tilda:  

1. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʜʠʟʘʡʥ. ʅʘʣʠʯʠʝ Zero Block ï ʨʝʜʘʢʪʦʨʘ ʧʦʟʚʦʣʠʪ 

ʩʦʟʜʘʪʴ ʣʶʙʦʡ ʙʣʦʢ ʠʣʠ ʵʣʝʤʝʥʪ ʥʘ ʩʪʨʘʥʠʮʝ ʩ ʥʫʣʷ. 

2. ʃʝʛʢʠʡ ʠ ʜʦʩʪʫʧʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

3. ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʩʝʨʚʠʩʘʤʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩ ʯʘʪʘʤʠ ʠ 

ʤʝʩʩʝʥʜʞʝʨʘʤʠ, ʧʣʘʪʝʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʨʘʩʩʳʣʢʘʤʠ. 

4. ʕʢʩʧʦʨʪ ʩʪʘʪʠʯʥʦʛʦ ʢʦʜʘ html ʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʘʡʣʳ (ʠʟʦʙʨʘʞʝʥʠʷ, css, js). 

5. ɼʣʷ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʊʠʣʴʜʳ ʤʦʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʥʳʡ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʜʦʩʪʫʧ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʚʘʰʝʛʦ ʧʨʦʝʢʪʘ. 

6. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʩʘʡʪʘ ʧʦʜ ʣʶʙʦʡ ʪʠʧ ʫʩʪʨʦʡʩʪʚʘ. 

7. ʀʟʦʙʨʘʞʝʥʠʷ ʭʨʘʥʷʪʩʷ ʚ ʩʝʪʠ ʜʦʩʪʘʚʢʠ (ʠ ʜʠʩʪʨʠʙʫʮʠʠ) ʢʦʥʪʝʥʪʘ (CDN), ʯʪʦ 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʝʨʚʝʨʦʚ.  

8. ʅʘʣʠʯʠʝ ʙʝʩʧʣʘʪʥʦʛʦ ʩʝʨʪʠʬʠʢʘʪ Letôs Encrypt ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

9. ɼʦʙʘʚʣʝʥʠʝ ʩʘʡʪ ʚ ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ ʗʥʜʝʢʩ ʠ Google ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʰʠʙʦʢ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʠʥʜʝʢʩʘʮʠʶ. 

10. ʋʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ ʜʘʥʥʳʭ ʢʣʠʝʥʪʦʚ;  

11. ʀʥʪʝʨʬʝʡʩ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. 

ʀʟ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʦʨʦʥ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʥʦʛʦʩʪʨʘʥʠʯʥʦʛʦ ʩʘʡʪʘ (ʦʛʨʘʥʠʯʝʥʠʝ ʜʦ 500 ʩʪʨʘʥʠʮ), ʦʜʥʦʪʠʧʥʦʩʪʴ ʰʘʙʣʦʥʦʚ,  ʪʘʢʞʝ ʩʝʨʚʠʩ 

ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʙʠʨʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ. 

ɹʦʣʴʰʝ ʧʦʜʦʡʜʸʪ ʜʣʷ ʥʠʟʢʦʥʘʛʨʫʞʝʥʥʳʭ ʩʘʡʪʦʚ (https://clck.ru/34pKFv). 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʢʦʥʩʪʨʫʢʪʦʨʘ Webflow:  

ɺʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ ʢʦʜʘ ʠ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ; ʚʩʪʨʦʝʥʥʳʡ SSL-ʩʝʨʪʠʬʠʢʘʪ ʚʢʣʶʯʝʥ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʝʢʫʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʦʥʣʘʡʥ-ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʝʪʴ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʘ (CDN) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʢʦʨʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʘʰʝʛʦ ʚʝʙ-ʩʘʡʪʘ; ʥʘʩʪʨʘʠʚʘʝʤʳʡ CMS-ʬʫʥʢʮʠʦʥʘʣ; ʧʨʠʤʝʨʳ ʩʘʡʪʦʚ 

ʚ ʩʦʦʙʱʝʩʪʚʝ; ʙʝʩʧʣʘʪʥʳʝ ʙʝʟʣʠʤʠʪʥʳʝ ʙʵʢʘʧʳ; ʛʝʥʝʨʘʮʠʷ SEO-ʟʘʛʦʣʦʚʢʦʚ 

(https://clck.ru/34pKBs). 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ:  

1. ʄʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʣʘʪʥʳʭ ʰʘʙʣʦʥʦʚ. 

2. ʅʝʣʴʟʷ ʦʙʨʘʪʥʦ ʟʘʛʨʫʟʠʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʡ ʢʦʜ, ʚʩʪʘʚʢʘ ʨʝʘʣʠʟʦʚʘʥʘ ʪʦʣʴʢʦ ʥʘ 

ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ.  
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3. ɼʦʢʫʤʝʥʪʘʮʠʷ ʠ ʠʥʪʝʨʬʝʡʩ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.  

4. ʉʣʘʙʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ, ʪʘʢ ʢʘʢ ʠʤʝʶʱʠʝʩʷ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʧʣʘʪʸʞʥʳʝ ʨʝʰʝʥʠʷ ʥʝ ʩʦʚʤʝʩʪʠʤʳ ʩ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʈʌ.  

5. ʉʣʦʞʥʘʷ ʥʘʩʪʨʦʡʢʘ ʤʦʙʠʣʴʥʦʡ ʚʝʨʩʠʠ.  

6. ɺ ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ ʥʝʣʴʟʷ ʟʘʧʫʩʪʠʪʴ ʨʘʙʦʯʠʡ ʩʘʡʪ.  

7. ʆʪʩʫʪʩʪʚʫʝʪ ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʘʤʠ ʜʘʥʥʳʭ.  

8. ʅʝʣʴʟʷ ʟʘʛʨʫʞʘʪʴ ʩʚʦʠ ʰʨʠʬʪʳ.  

9. ʊʷʞʝʣʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʦʙʫʯʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ Tilda, ʚ ʥʝʤ ʤʥʦʞʝʩʪʚʦ ʛʦʪʦʚʳʭ ʙʣʦʢʦʚ 

ʠ hʘʙʣʦʥʦʚ ʩʘʡʪʦʚ, ʢʦʪʦʨʳʝ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʧʝʨʝʜʝʣʘʪʴ ʧʦʜ ʩʝʙʷ, ʯʝʤ ʥʘʯʠʥʘʪʴ ʚʩʸ ʩ ʥʫʣʷ. 

ɸʥʘʣʠʟ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʣ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʡ ʩʨʝʜʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʠʥʪʝʨʬʝʡʩʘ ʙʫʜʫʱʝʛʦ web-ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨ ʩʘʡʪʦʚ Tilda, ʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ WebStorm ʧʨʠʛʦʜʠʪʩʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʚ 

ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. 
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ɺʘʛʘʥʦʚʘ ɽ.ʉ., ɻʦʨʙʘʯʝʚ ʀ.ɺ. 

ʋʣʴʷʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʋʣʴʷʥʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɹɸɿɸ ɿʅɸʅʀʁ ʅɸ ʆʉʅʆɺɽ ʆʅʊʆʃʆɻʀʀ  

ɼʃʗ ʆɹʋʏɽʅʀʗ ʊɽʍʅʀʏɽʉʂʆɻʆ ʇɽʈʉʆʅɸʃɸ ʇʈʀɽʄʅʆʁ ʂʆʄʀʉʉʀʀ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ ʠ ʵʪʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʚʳʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʨʘʙʦʪʦʜʘʪʝʣʷ ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦʙ ʦʙʫʯʝʥʠʠ ʩʚʦʝʛʦ ʧʝʨʩʦʥʘʣʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. 

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʣʠʙʦ ʥʝʠʟʚʝʩʪʥʳʭ ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʢʦʣʣʝʢʪʠʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʯʘʱʝ ʚʩʝʛʦ ʦʟʥʘʤʝʥʦʚʘʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢ ʦʙʫʯʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ 

ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ [3, ʩ. 387]. ʄʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʯʠʥʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʩʘʤʦʦʙʫʯʝʥʠʷ 

ʙʘʟʳ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʨʝʰʘʪʴ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʠʣʠ ʟʘʤʝʥʘ 

ʧʝʨʩʦʥʘʣʘ, ʫʪʨʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʣʶʙʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ï ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʦʣʫʯʝʥʠʝ ʦʪʚʝʪʘ ʥʘ ʪʠʧʦʚʦʡ ʚʦʧʨʦʩ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ. ʇʦʩʢʦʣʴʢʫ ʧʦʣʥʦʮʝʥʥʳʝ ʙʘʟʳ ʟʥʘʥʠʡ 

ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʧʨʘʚʠʣʘ ʚʳʚʦʜʘ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʜʝʣʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʫʤʦʟʘʢʣʶʯʝʥʠʷ ʦʙ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʠʣʠ ʚʥʦʚʴ ʚʚʦʜʠʤʳʭ ʬʘʢʪʘʭ ʠ ʪʝʤ 

ʩʘʤʳʤ ʧʨʦʠʟʚʦʜʠʪʴ ʩʝʤʘʥʪʠʯʝʩʢʫʶ (ʦʩʤʳʩʣʝʥʥʫʶ) ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ [2, ʩ. 95].  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʜʣʷ ʣʶʙʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʧʨʦʜʫʢʮʠʦʥʥʳʝ ʤʦʜʝʣʠ; ʩʝʤʘʥʪʠʯʝʩʢʠʝ 

ʩʝʪʠ; ʬʨʝʡʤʳ; ʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ; ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ [1, ʩ. 33].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʟʥʘʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ï ʦʥʪʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʫʯʝʥʳʭ, ʩʧʦʩʦʙʥʘ ʨʝʰʠʪʴ ʚʩʝ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 1980-ʭ ʛʦʜʘʭ ʩʦʦʙʱʝʩʪʚʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘʯʘʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʨʤʠʥ çʦʥʪʦʣʦʛʠʷè ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ, ʢʘʢ 

ʪʝʦʨʠʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʤʠʨʘ, ʪʘʢ ʠ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʥʘʥʠʷʭ. 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ ʙʘʟ ʟʥʘʥʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʥʪʦʣʦʛʠʝʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʠʩʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʠ ʟʘʧʨʦʩʦʚ, ʆʥʪʦʣʦʛʠʷ 

(ʠʥʬʦʨʤʘʪʠʢʘ) (https://clck.ru/34pcU8).  

ʐʠʨʦʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʥʪʦʣʦʛʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʪʘʢʠʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ ʩʝʤʘʥʪʠʢʠ ʜʘʥʥʳʭ ʜʣʷ ʚʳʙʨʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʝ ʧʦʣʫʯʘʪʴ ʚ ʦʪʚʝʪ ʨʝʩʫʨʩʳ, 

ʩʝʤʘʥʪʠʯʝʩʢʠ ʨʝʣʝʚʘʥʪʥʳʝ ʟʘʧʨʦʩʫ. 

ʇʨʠʝʤʥʘʷ ʢʦʤʠʩʩʠʷ ï ʵʪʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʳʩʰʝʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʧʨʠʝʤʥʫʶ ʢʘʤʧʘʥʠʶ ʥʘ ʙʫʜʫʱʠʡ ʫʯʝʙʥʳʡ ʛʦʜ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʩʦʟʜʘʥʠʷ 

ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ ï ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʝʤʥʦʡ ʢʘʤʧʘʥʠʠ: ʧʨʠʝʤ ʜʦʢʫʤʝʥʪʦʚ ʦʪ ʣʠʮ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʚʫʟ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʯʠʩʣʝʥʠʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʟʥʘʢʦʤʠʪ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʩ ʧʨʘʚʠʣʘʤʠ ʠ ʨʘʩʧʦʨʷʜʢʦʤ ʫʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ, ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʧʦ 

ʘʢʢʨʝʜʠʪʘʮʠʠ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʢʨʠʪʝʨʠʷʤʠ ʧʦʩʪʫʧʣʝʥʠʷ. ʊʘʢʞʝ ʧʨʦʚʦʜʠʪ 
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ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʚʝʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʚʳʥʦʩʠʪ ʨʝʰʝʥʠʝ ʦ 

ʧʦʩʪʫʧʣʝʥʠʠ ʠʣʠ ʥʝ ʧʦʩʪʫʧʣʝʥʠʠ ʘʙʠʪʫʨʠʝʥʪʘ ʚ ʜʘʥʥʦʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʝʤʥʘʷ ʢʦʤʠʩʩʠʷ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʝʜʠʥʠʮ, ʚʳʧʦʣʥʷʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʩʦʩʪʘʚ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ ʨʘʟʣʠʯʥʳʭ ʚʫʟʦʚ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʦʥʘ ʩʦʩʪʦʠʪ ʠʟ ʧʨʝʜʩʝʜʘʪʝʣʷ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ; ʟʘʤʝʩʪʠʪʝʣʷ ʧʨʝʜʩʝʜʘʪʝʣʷ ʢʦʤʠʩʩʠʠ; 

ʟʘʚʝʜʫʶʱʠʭ ʢʘʬʝʜʨʘʤʠ; ʧʨʝʜʩʝʜʘʪʝʣʝʡ ʧʨʝʜʤʝʪʥʳʭ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʭ ʢʦʤʠʩʩʠʡ; 

ʩʝʢʨʝʪʘʨʠʘʪʘ; ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ ʧʨʠʥʠʤʘʝʪ ʜʦʢʫʤʝʥʪʳ, ʢʦʥʩʫʣʴʪʠʨʫʝʪ ʧʦ ʩʦʩʪʘʚʫ ʧʘʢʝʪʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ; ʧʨʦʠʟʚʦʜʠʪ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʦʙ ʘʙʠʪʫʨʠʝʥʪʝ ʚ 

ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʞʫʨʥʘʣ; ʦʬʦʨʤʣʷʝʪ ʜʦʢʫʤʝʥʪʳ ʣʠʯʥʳʭ ʜʝʣ ʘʙʠʪʫʨʠʝʥʪʦʚ; ʦʪʚʝʯʘʝʪ ʥʘ 

ʚʦʧʨʦʩʳ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʬʦʨʤʝ ʟʚʦʥʢʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ, ʚʦʧʨʦʩʦʚ ʚ ʫʩʪʥʦʡ ʬʦʨʤʝ 

ʘʙʠʪʫʨʠʝʥʪʦʚ, ʧʨʠʰʝʜʰʠʭ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʝʡ ʧʦ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʯʠʩʣʝʥʠʷ, ʇʨʠʝʤʥʘʷ ʢʦʤʠʩʩʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʟʥʘʥʠʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʙʦʚʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʫʯʘʶʱʝʡ ʦʥʪʦʣʦʛʠʠ, ʚʦʟʤʦʞʥʦ, ʨʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʜʘʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʟʘʧʦʣʥʝʥʥʦʡ ʠʤʠ ʠʥʬʦʨʤʘʮʠʠ (ʫʨʦʚʝʥʴ ʧʨʝʜʳʜʫʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʝʨʝʯʝʥʴ ʧʨʝʜʤʝʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ) ʟʘʚʠʩʷʪ ʨʝʡʪʠʥʛʦʚʳʝ 

ʩʧʠʩʢʠ ʘʙʠʪʫʨʠʝʥʪʦʚ, ʧʨʠʢʘʟʳ ʦ ʟʘʯʠʩʣʝʥʠʠ. ʆʙʫʯʘʶʱʘʷ ʦʥʪʦʣʦʛʠʷ çɸʙʠʪʫʨʠʝʥʪè ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʣʸʛʢʦʩʪʴ ʠ ʙʳʩʪʨʦʪʫ ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʘʚʠʣʘʤ ʧʨʠʝʤʘ ʚ ʚʫʟ.  

ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʦʙʫʯʝʥʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʚʦʦʙʨʘʞʘʝʤʳʡ ʘʙʠʪʫʨʠʝʥʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʢʫʤʝʥʪʝ, ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʠʤʝʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪʘʭ ʵʢʟʘʤʝʥʦʚ, ʘ ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ ʚʥʦʩʠʪ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʢʣʘʜʢʠ ʚ ʨʝʜʘʢʪʦʨʝ ʦʥʪʦʣʦʛʠʠ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʙʫʯʘʶʱʝʡ ʦʥʪʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʝʜʘʢʪʦʨ Protege 4.3. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʥʝʩʝʥʘ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ,  

ʚʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʪʫ ʤʘʰʠʥʘ ʚʳʚʦʜʘ Reasoner ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ çʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʢ ʟʘʯʠʩʣʝʥʠʶè 

(ʩʦʛʣʘʩʥʦ ʜʦʢʫʤʝʥʪʫ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʠʤʝʶʱʠʤʩʷ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʟʘʤʝʥʦʚ), ʣʠʙʦ ʞʝ 

ʘʙʠʪʫʨʠʝʥʪ ʙʫʜʝʪ ʦʪʥʝʩʝʥ ʢ ʧʦʜʢʣʘʩʩʫ çʅʝ ʧʨʦʰʝʣ ʢʦʥʪʨʦʣʴè.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʦʙʫʯʘʶʱʝʡ ʦʥʪʦʣʦʛʠʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʠʣʠ ʙʘʟʦʚʳʡ ʢʣʘʩʩ çɸʙʠʪʫʨʠʝʥʪè ʠ ʝʛʦ ʧʦʜʢʣʘʩʩʳ ï ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

(ʫʨʦʚʝʥʴ ʙʘʢʘʣʘʚʨʠʘʪʘ/ʩʧʝʮʠʘʣʠʪʝʪʘ: ʛʫʤʘʥʠʪʘʨʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ; ʠ 

çʧʦʩʪʫʧʘʶʱʠʡ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫè), ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ (topObjectProperty) ʠ 

ʩʦʟʜʘʥʳ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʵʢʟʝʤʧʣʷʨʦʚ. ʕʢʟʝʤʧʣʷʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʝʨʝʟ 

ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ ʠʣʠ Object Property. ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʦʥʪʦʣʦʛʠʠ ʩʚʦʡʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ 

ʟʘʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʜʝʣʘ Data Properties. 
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ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʫʯʝʙʥʦʡ ʦʥʪʦʣʦʛʠʠ çɸʙʠʪʫʨʠʝʥʪè 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʦʥʪʦʣʦʛʠʠ, ʘ ʠʤʝʥʥʦ - ʧʦʜʢʣʘʩʩ çʛʫʤʘʥʠʪʘʨʥʳʝ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠè ʩ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʨʘʟʜʝʣʝ 

çDescriptionè. ʋʢʘʟʘʥʳ ʫʩʣʦʚʠʷ (ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʦʚ ʧʦ ʠʩʪʦʨʠʠ, 

ʦʙʱʝʩʪʚʦʟʥʘʥʠʶ ʠ ʨʫʩʩʢʦʤʫ ʷʟʳʢʫ) ʧʨʠ ʢʦʪʦʨʳʭ ʘʙʠʪʫʨʠʝʥʪ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʜʠʚʠʜʘ ʜʘʥʥʦʛʦ ʧʦʜʢʣʘʩʩʘ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʀʚʘʥʦʚ ʀ.ʀ., ʀʣʶʰʠʥ ʇ.ʇ.), 

ʞʝʣʘʶʱʠʭ ʧʦʩʪʫʧʘʪʴ ʥʘ ʜʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ (ʥʝ ʧʝʨʝʩʝʯʝʥʠʡ ʩ 

ʧʦʜʢʣʘʩʩʘʤʠ).  

 

 
 

ʈʠʩ. 2. ʇʦʜʢʣʘʩʩ çɻʫʤʘʥʠʪʘʨʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠè ʩ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 
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ʅʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʳʚʦʜʘ Reasoner ʦ ʪʦʤ, ʢʘʢʦʡ ʘʙʠʪʫʨʠʝʥʪ 

ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʢʣʘʩʩʫ çʅʝ ʧʨʦʰʝʣ ʢʦʥʪʨʦʣʴè (ʨʠʩ. 3), ʠ ʢʪʦ ʤʦʞʝʪ ʙʳʪʴ çʈʝʢʦʤʝʥʜʦʚʘʥ ʢ 

ʟʘʯʠʩʣʝʥʠʶè (ʨʠʩ. 4). ʊʘʢ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʘʙʠʪʫʨʠʝʥʪ ʀʣʶʰʠʥ ʇ.ʇ. ʦʪʥʝʩʝʥ ʢ ʧʦʜʢʣʘʩʩʫ çʅʝ 

ʧʨʦʰʝʣ ʢʦʥʪʨʦʣʴ ʥʘ ʛʫʤʘʥʠʪʘʨʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠè ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʥʝ ʧʨʝʦʜʦʣʝʣ 

ʤʠʥʠʤʘʣʴʥʳʝ ʙʘʣʣʳ ʧʦ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʝʜʤʝʪʘʤ, ʘ ʠʤʝʥʥʦ ʧʦ ʠʩʪʦʨʠʠ ï ʤʝʥʝʝ 36 ʙʘʣʣʦʚ. ʉ 

ʘʙʠʪʫʨʠʝʥʪʦʤ ʀʚʘʥʦʚʳʤ ʀ.ʀ. (ʨʠʩ. 4) ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʠʪʫʘʮʠʷ, ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʝʛʦ 

ʨʝʟʫʣʴʪʘʪʳ ɽɻʕ ʧʨʝʚʳʰʘʶʪ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ Reasoner ʷʚʣʷʝʪʩʷ 

ʦʪʥʝʩʝʥʠʝ ʜʘʥʥʦʛʦ ʘʙʠʪʫʨʠʝʥʪʘ ʢ ʧʦʜʢʣʘʩʩʫ çʈʝʢʦʤʝʥʜʦʚʘʥ ʢ ʟʘʯʠʩʣʝʥʠʶ ʥʘ ʛʫʤʘʥʠʪʘʨʥʳʝ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠè. 

 

 
 

ʈʠʩ. 3. ɺʳʚʦʜ Reasoner ʦʙ ʘʙʠʪʫʨʠʝʥʪʝ, 

 ʢʦʪʦʨʳʡ çʅʝ ʧʨʦʰʝʣ ʢʦʥʪʨʦʣʴ ʥʘ ʛʫʤʘʥʠʪʘʨʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠè 

 

 
 

ʈʠʩ. 4. ɺʳʚʦʜ Reasoner ʦʙ ʘʙʠʪʫʨʠʝʥʪʝ,  

ʢʦʪʦʨʳʡ çʈʝʢʦʤʝʥʜʦʚʘʥ ʢ ʟʘʯʠʩʣʝʥʠʶ ʥʘ ʛʫʤʘʥʠʪʘʨʥʳʝ ʩʧʝʮʠʘʣʴʥʦʩʪʠè 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʪʦʣʦʛʠʠ ʦʪʥʦʩʷʪ ʢ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʤ ʵʢʩʧʝʨʪʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʧʦʩʢʦʣʴʢʫ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʙʘʟʘʭ ʟʥʘʥʠʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʬʘʢʪʦʚ, ʚʳʷʚʣʝʥʠʷ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʇʨʠʝʤʥʘʷ ʢʦʤʠʩʩʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ 
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ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʦʙʫʯʘʶʱʝʡ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʝʭʥʠʯʝʩʢʠʡ ʧʝʨʩʦʥʘʣ 

ʤʦʛ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ 

ʧʦʩʪʫʧʣʝʥʠʷ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʚ ʚʫʟʝ.  

ɼʘʣʝʝ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʧʨʝʜʩʪʦʠʪ ʨʘʩʰʠʨʷʪʴ ʦʥʪʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʟʥʘʥʠʡ 

ʚʚʝʜʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʥʷʪʠʡ ʠ ʦʪʥʦʰʝʥʠʡ (ʩʨʦʢʠ ʧʦʣʫʯʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʦʙ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʜʝʪʘʣʠʟʘʮʠʷ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ), ʧʨʦʚʝʨʷʪʴ ʦʥʪʦʣʦʛʠʶ ʥʘ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʩʧʠʩʢʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʢ ʟʘʯʠʩʣʝʥʠʶ ʠ ʚʥʝʜʨʷʪʴ ʝʸ ʚ ʧʨʦʮʝʩʩ 

ʦʙʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠʝʤʥʦʡ ʢʦʤʠʩʩʠʠ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɺʝʨʭʦʪʫʨʦʚʘ ʖ.ʉ. ʆʥʪʦʣʦʛʠʷ ʢʘʢ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ // ɺʝʩʪʥʠʢ ɹʫʨʷʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 2012. ˉ 5. ʉ. 32-37. 

2. ɻʘʪʘʫʣʣʠʥ ʊ.ʄ., ʄʘʣʳʭʠʥ ɺ.ʀ., ɻʦʥʯʘʨʦʚ ʃ.ʃ. ɿʥʘʥʠʷ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʷ ʥʘʜ 

ʥʠʤʠ // ɺʝʩʪʥʠʢ ʋʥʠʚʝʨʩʠʪʝʪʘ. 2015. ˉ11. ʉ. 94-99. 

3. ɼʞʘʬʘʨʦʚ ɸ.ʀ., ɻʘʭʦʚʘ ʅ.ʅ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ // ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ 

ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ. 2022. ˉ 6(84). ʉ. 387-393. 

 

É ɺʘʛʘʥʦʚʘ ɽ.ʉ., ɻʦʨʙʘʯʝʚ ʀ.ɺ., 2023 

  



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

35 

ʋɼʂ 004.45 

ɻʨʝʙʝʥʠʢʦʚʘ ʉ.ɸ., ʉʤʝʪʘʥʥʠʢʦʚʘ ʊ.ɸ. 

ʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʃʠʧʝʮʢ, ʈʦʩʩʠʷ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʇʈʆɻʈɸʄʄ ʊʈɽʍʄɽʈʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

ɺ ʉʆɿɼɸʅʀʀ ʎʀʌʈʆɺʆʁ ʉʂʋʃʔʇʊʋʈʓ 
 

ʈʵʡʤʦʥʜ ʂʫʨʮʚʝʡʣ ʚ ʩʚʦʝʤ ʵʩʩʝ çɿʘʢʦʥ ʫʩʢʦʨʝʥʥʦʡ ʦʪʜʘʯʠè ʧʠʩʘʣ: çɸʥʘʣʠʟ ʠʩʪʦʨʠʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ çʠʥʪʫʠʪʠʚʥʦ-ʣʠʥʝʡʥʦʛʦè ʚʟʛʣʷʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʥʝ ʧʝʨʝʞʠʚʝʤ 100 ʣʝʪ 

ʧʨʦʛʨʝʩʩʘ ʚ 21 ʚʝʢʝ ï ʵʪʦ ʙʫʜʝʪ ʙʦʣʴʰʝ ʧʦʭʦʞʝ ʥʘ 20 000 ʣʝʪ ʧʨʦʛʨʝʩʩʘ ʧʦ ʩʝʛʦʜʥʷʰʥʝʤʫ 

ʢʫʨʩʫ.è [2, c. 1]. ɼʫʤʘʶ, ʚʩʝ ʦʙʨʘʟʦʚʘʥʥʳʝ ʣʶʜʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʩʦʛʣʘʩʷʪʩʷ ʩ ʥʠʤ. ʇʨʦʛʨʝʩʩ 

ʜʚʠʞʝʪʩʷ ʚʧʝʨʝʜ - ʤʫʟʳʢʘ, ʠʩʢʫʩʩʪʚʦ, ʘʨʭʠʪʝʢʪʫʨʘ ʜʘʚʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ ʠ 

ʢʨʝʧʢʦ ʫʪʚʝʨʞʜʘʶʪʩʷ ʚ ʥʝʤ. ɺ ʥʘʰʠ ʜʥʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʥʠʛʠ ʥʝ ʥʫʞʥʳ ʢʠʧʳ ʙʫʤʘʛʠ, ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʘʨʪʠʥʳ ʥʝ ʥʫʞʥʳ ʭʦʣʩʪʳ ʠ ʢʠʩʪʠ, ʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʢʫʣʴʧʪʫʨʳ ʥʝ ʚʩʝʛʜʘ ʥʫʞʥʘ ʛʣʠʥʘ 

ʠʣʠ ʤʨʘʤʦʨ. 3D-ʤʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʜʠʟʘʡʥʝʨʦʤ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ 

ʚ ʪʦʯʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʴ, ʚʳʤʝʨʝʥʥʫʶ ʠ ʥʘʯʝʨʯʝʥʥʫʶ ʥʘ ʙʫʤʘʛʝ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʢʠ ʠ 

ʢʘʨʘʥʜʘʰʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʪʨʝʭʤʝʨʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦ 

ʚʩʝʭ ʥʫʞʥʳʭ ʨʘʢʫʨʩʘʭ ʚ ʦʙʲʝʤʝ, ʮʚʝʪʝ ʠ ʧʦʜʭʦʜʷʱʝʡ ʪʝʢʩʪʫʨʝ, ʚʥʦʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʠ ʫʙʠʨʘʷ ʥʝʜʦʩʪʘʪʢʠ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʠʤʝʶʪʩʷ [1, ʩ. 4]. 

ʎʠʬʨʦʚʳʝ ʭʫʜʦʞʥʠʢʠ ʧʦʣʫʯʘʶʪ ʤʠʨʦʚʫʶ ʠʟʚʝʩʪʥʦʩʪʴ, ʧʨʦʜʘʶʪ ʩʚʦʠ ʨʘʙʦʪʳ ʟʘ ʪʳʩʷʯʠ 

ʜʦʣʣʘʨʦʚ, ʧʨʠ ʵʪʦʤ ʠʭ ʟʘʪʨʘʪʳ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʧʣʘʪʘ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʧʠʩʢʫ ʥʘ 

ʦʬʠʮʠʘʣʴʥʳʝ ʧʘʢʝʪʳ ʧʨʦʛʨʘʤʤ. ɺ ʤʠʨʝ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʱʝʛʦ ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʤʦʜʝʣʝʡ ʥʝʟʘʤʝʥʠʤʳʤʠ ʩʪʘʥʦʚʷʪʩʷ çʮʠʬʨʦʚʳʝ ʩʢʫʣʴʧʪʦʨʳè, ʩʧʝʮʠʘʣʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʩʦʟʜʘʪʴ 

ʪʦʯʝʯʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʦʚ, ʧʝʨʩʦʥʘʞʝʡ, ʟʜʘʥʠʡ, ʮʝʣʳʭ ʤʠʨʦʚ. ʀ ʨʘʟʫʤʝʝʪʩʷ, 

ʚʝʜʫʱʠʝ ʢʦʤʧʘʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʨʝʤʷʪʩʷ ʧʨʝʜʣʦʞʠʪʴ ʨʳʥʢʫ ʩʘʤʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʮʠʬʨʦʚʳʭ 

ʤʠʨʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʷ ʨʘʩʩʤʘʪʨʠʚʘʶ ʜʚʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʢʫʣʴʧʪʠʥʛʘ, 

ʦʮʝʥʠʚʘʶ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʨʠʚʦʞʫ ʧʨʠʤʝʨʳ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʨʦʪʦʪʠʧʳ ʧʨʦʛʨʘʤʤ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʷʚʠʣʠʩʴ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. 

ʕʪʦ ʙʳʣʠ ʧʨʦʩʪʝʡʰʠʝ ʨʝʜʘʢʪʦʨʳ, ʟʘʣʦʞʠʚʰʠʝ ʦʩʥʦʚʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʇʝʨʚʦʡ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʦʡ ʙʳʣʘ Sketchpad, ʧʨʦʜʫʢʪ ʜʦʢʪʦʨʩʢʦʡ 

ʜʠʩʩʝʨʪʘʮʠʠ ɸʡʚʝʥʘ ʉʘʟʝʨʣʝʥʜʘ. ʈʘʙʦʪʘ ʚ Sketchpad ʧʨʦʠʩʭʦʜʠʣʘ ʧʨʠ ʧʦʤʦʱʠ ʤʘʥʠʧʫʣʷʮʠʡ 

ʩʚʝʪʦʚʦʛʦ ʧʝʨʘ ʥʘ X-Y ʢʦʦʨʜʠʥʘʪʥʦʤ CRT ʧʣʦʪʪʝʨ ʜʠʩʧʣʝʝ. Sketchpad ʩʯʠʪʘʝʪʩʷ ʧʨʝʜʢʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ ʧʨʦʛʨʘʤʤ ʠ ʢʨʫʧʥʳʤ ʧʨʦʨʳʚʦʤ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʚ ʮʝʣʦʤ 

(https://www.cam.ac.uk). 

ʇʦʜʦʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʦʣʞʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʥʦ ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ, ʩʣʘʙʳʝ ʧʨʦʮʝʩʩʦʨʳ ʢʦʤʧʴʶʪʝʨʦʚ ʥʝ ʧʦʟʚʦʣʷʣʠ ʩʦʟʜʘʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʩʦʚʝʨʰʝʥʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʢʠʥʦ ʠ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʪʦ ʚʨʝʤʷ ʫʞʝ 

ʩʦʟʜʘʚʘʣʠʩʴ ʧʝʨʚʳʝ ʧʨʦʛʨʘʤʤʳ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʝʨʚʳʝ ʘʣʛʦʨʠʪʤʳ ʪʨʘʩʩʠʨʦʚʢʠ ʣʫʯʝʡ ʜʣʷ 

ʨʝʥʜʝʨʠʥʛʘ ʪʨʝʭʤʝʨʥʦʡ ʩʮʝʥʳ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʣʩʷ ʧʦʣʠʛʦʥʘʣʴʥʳʡ ʤʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

https://www.cam.ac.uk/


 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

36 

ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ. (https://clck.ru/33aXUr) ʇʝʨʚʘʷ 

ʤʘʩʰʪʘʙʥʘʷ ʤʘʩʩʦʚʘʷ ʨʘʙʦʪʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ 3D ʛʨʘʬʠʢʠ ï ʵʪʦ ʤʫʣʴʪʬʠʣʴʤ 

çʀʩʪʦʨʠʷ ʠʛʨʫʰʝʢè ʦʪ ʩʪʫʜʠʠ Pixar ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ Walt Disney. ʇʝʨʚʳʡ 

ʧʦʣʥʦʤʝʪʨʘʞʥʳʡ ʘʥʠʤʘʮʠʦʥʥʳʡ ʬʠʣʴʤ, ʧʦʣʥʦʩʪʴʶ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʩʪʘʣ 

ʦʛʨʦʤʥʳʤ ʧʨʦʨʳʚʦʤ ʚ ʢʠʥʦʠʥʜʫʩʪʨʠʠ (https://clck.ru/34pci6). 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʧʦʣʠʛʦʥʘʣʴʥʦʝ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ. 

ʈʘʙʦʪʘ ʥʘʜ ʦʙʲʝʢʪʦʤ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʥʠʧʫʣʷʮʠʷʭ 

ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʘʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʩʝʢʮʠʠ ï ʧʦʣʠʛʦʥʳ, 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʠ ʧʝʨʝʤʝʱʘʪʴ. ʃʠʥʠʠ, ʦʙʨʘʟʫʶʱʠʝ ʩʝʢʮʠʠ, ʥʘʟʳʚʘʶʪʩʷ ʨʸʙʨʘʤʠ, ʘ 

ʪʦʯʢʠ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ ï ʚʝʨʰʠʥʘʤʠ. ʉ ʧʦʤʦʱʴʶ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʦʛʨʘʤʤʦʡ ʬʫʥʢʮʠʡ 

ʭʫʜʦʞʥʠʢ ʩʤʝʱʘʝʪ ʧʦʣʠʛʦʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ, ʨʘʙʦʪʘʝʪ ʩ ʠʭ ʚʝʨʰʠʥʘʤʠ, ʫʚʝʣʠʯʠʚʘʝʪ 

ʠʣʠ ʫʤʝʥʴʰʘʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʠʛʦʥʦʚ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʤʦʞʝʪ 

ʙʳʪʴ ʦʛʨʦʤʥʳʤ. ʏʝʤ ʦʥʦ ʙʦʣʴʰʝ ï ʪʝʤ ʜʝʪʘʣʴʥʝʝ ʩʪʘʥʦʚʠʪʩʷ ʤʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ, ʯʪʦ 

ʧʨʠʙʣʠʞʘʝʪ ʭʫʜʦʞʥʠʢʘ ʢ ʞʝʣʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ.  

ʇʨʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʦʡ ʤʦʜʝʣʠ ʠ 

ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʩ ʥʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʣʦʞʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ. ɿʘ ʦʩʥʦʚʫ ʙʝʨʸʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʥʫʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʠʟʤʝʥʷʷ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʬʠʛʫʨʳ. ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ 3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʷʚʠʣʦʩʴ ʧʝʨʚʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʦʣʠʛʦʥʘʣʴʥʳʤ ʠ ʷʚʠʣʦʩʴ ʫʣʫʯʰʝʥʠʝʤ ʪʨʘʜʠʮʠʦʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʦʥʦ ʫʧʨʦʱʘʝʪ 

ʧʦʥʠʤʘʥʠʝ ʯʝʨʪʝʞʝʡ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʜʝʪʘʣʝʡ ʠ 

ʤʝʭʘʥʠʟʤʦʚ. ʊʘʢ ʢʘʢ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʳʩʦʢʦʧʦʣʠʛʦʥʘʣʴʥʘʷ ʮʠʬʨʦʚʘʷ 

ʩʢʫʣʴʧʪʫʨʘ, ʪʝʤʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜʨʦʙʥʦ ʨʘʩʢʨʳʚʘʪʴʩʷ ʥʝ 

ʙʫʜʝʪ.  

ʇʝʨʚʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʷ ʚʳʙʨʘʣʘ ZBrush. ʕʪʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʧʨʠʟʚʘʥʥʦʝ ʫʧʨʦʩʪʠʪʴ ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ZBrush ʧʨʠʚʣʝʢʘʝʪ ʰʠʨʦʢʫʶ 

ʘʫʜʠʪʦʨʠʶ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʳʡ ʠ ʚʠʟʫʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʦʟʜʘʚʘʝʤʳʤʠ ʠʤʠ ʮʠʬʨʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ 

(https://clck.ru/34pchp). ZBrush ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʮʠʬʨʦʚʦʡ 

ʩʢʫʣʴʧʪʫʨʳ, ʩʦʯʝʪʘʶʱʠʡ ʚ ʩʝʙʝ 3D ʠ 2.5D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ ʠ ʨʠʩʦʚʘʥʠʝ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ ʩʦʬʪʘ ʷʚʣʷʝʪʩʷ ʠʤʠʪʘʮʠʷ ʧʨʦʮʝʩʩʘ çʣʝʧʢʠè ʪʨʸʭʤʝʨʥʦʡ 

ʩʢʫʣʴʧʪʫʨʳ. ʌʫʥʢʮʠʷ ʨʝʥʜʝʨʠʥʛʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʥʘʛʣʷʜʥʦʩʪʴ ʠ 

ʟʘʤʝʪʥʦ ʫʧʨʦʩʪʠʪʴ ʩʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʆ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʪʨʝʭʤʝʨʥʳʡ ʦʙʲʝʢʪ, ʥʦ ʠ ʥʘʢʣʘʜʳʚʘʪʴ ʥʘ ʥʝʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʢʩʪʫʨʳ, ʰʫʤʳ.  

ʀʥʪʝʨʬʝʡʩ ZBrush ʜʦʩʪʘʪʦʯʥʦ ʜʨʫʞʝʣʶʙʝʥ, ʭʦʪʴ ʠ ʤʦʞʝʪ ʩʥʘʯʘʣʘ ʧʦʢʘʟʘʪʴʩʷ ʩʣʦʞʥʳʤ, 

ʥʦ ʪʘʢʦʝ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʧʦʯʪʠ ʚʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ. ɺ ʮʝʥʪʨʝ ʵʢʨʘʥʘ ʩʪʘʥʜʘʨʪʥʦ ʨʘʩʧʦʣʦʞʝʥʘ 

ʦʙʣʘʩʪʴ ʜʦʢʫʤʝʥʪʘ ʚ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ. ʉʣʝʚʘ ʠ ʩʧʨʘʚʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚʤʝʩʪʠʪʝʣʴʥʳʝ Palett (ʧʘʣʠʪʨʘ). ʇʦ ʧʝʨʠʤʝʪʨʫ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

çʧʦʣʢʠè ʠʥʩʪʨʫʤʝʥʪʦʚ: ʢʠʩʪʠ, ʥʘʩʪʨʦʡʢʘ ʮʚʝʪʘ, ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ. ʉʧʨʘʚʘ ʚʚʝʨʭʫ ʥʘʭʦʜʠʪʩʷ 

https://clck.ru/33aXUr
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ʩʪʨʦʢʘ ʙʳʩʪʨʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʦʢʥʘʤʠ, ʩʪʨʦʢʘʤʠ, ʛʦʪʦʚʳʤʠ ʩʢʨʠʧʪʘʤʠ ʠ 

ʠʟʤʝʥʝʥʠʷ ʧʘʣʠʪʨ.  

ʌʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʳ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ ʜʣʷ ʣʶʙʦʡ 

ʨʘʙʦʪʳ ʥʘʜ ʩʣʦʞʥʳʤʠ ʦʙʲʝʤʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʩʪʘʥʜʘʨʪʥʳʭ ʢʠʩʪʝʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʤʘʥʠʧʫʣʷʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʢʠʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ 

ʟʘʛʨʫʞʘʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʠʟ ʠʥʪʝʨʥʝʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʭʫʜʦʞʥʠʢʫ ʧʦʜʩʪʨʦʠʪʴ ʮʠʬʨʦʚʳʝ 

çʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠè ʧʦʜ ʩʝʙʷ. ʋ ʢʘʞʜʦʡ ʢʠʩʪʠ ʝʩʪʴ ʨʘʟʤʝʨ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ, 

ʞʝʩʪʢʦʩʪʴ, ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʪʝʢʩʪʫʨʫ ʠʣʠ ʫʟʦʨ. ɺ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ 

2D-ʨʠʩʫʥʢʠ, ʯʪʦʙʳ ʟʘʪʝʤ ʥʘʣʦʞʠʪʴ ʠʭ ʥʘ ʤʦʜʝʣʴ, ʠʣʠ ʞʝ ʨʠʩʦʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʝʣʝʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʝʪʘʣʠ ʦʙʲʝʤʦʚ, ʥʦ ʠ ʧʨʠʥʪʳ ʥʘ 

ʦʜʝʞʜʝ, ʧʦʪʝʨʪʦʩʪʠ, ʨʦʜʠʥʢʠ ʠʣʠ ʧʠʛʤʝʥʪʥʳʝ ʧʷʪʥʘ ʥʘ ʪʝʣʝ ʧʝʨʩʦʥʘʞʘ. ʂʘʢ ʠ ʚʩʝ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʩʢʫʣʴʧʪʠʥʛʘ ZBrush ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʝʣʠ ʧʫʪʝʤ 

ʥʘʢʣʘʜʳʚʘʥʠʷ ʥʘ ʥʝʝ ʨʝʣʴʝʬʦʚ ʢʦʞʠ, ʪʢʘʥʠ, ʜʝʨʝʚʘ ʠ ʪ. ʜ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʜʦʙʥʫʶ 

ʬʫʥʢʮʠʶ çtransposeè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʯʘʩʪʠ ʤʦʜʝʣʠ ʙʝʟ 

ʨʠʛʛʠʥʛʘ, ʪʦ ʝʩʪʴ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʩʪʨʘʠʚʘʪʴ ʩʢʝʣʝʪ ʜʣʷ ʤʝʭʘʥʠʢʠ ʤʦʜʝʣʠ. ʀʥʩʪʨʫʤʝʥʪ 

çfibermeshè ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʠʧʦʚʳʝ ʚʦʣʦʢʥʘ ʠ ʙʳʩʪʨʦ çʚʳʨʘʱʠʚʘʪʴè ʠʭ ʥʘ ʤʦʜʝʣʠ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʩʝ ʠʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʧʨʷʜʝʡ ʚʦʣʦʩ, ʪʨʘʚʳ, ʰʠʧʦʚ ʠ ʪ. ʧ.  

ʆʜʥʘʢʦ, ʫ ʧʨʦʛʨʘʤʤʳ ʝʩʪʴ ʠ ʤʠʥʫʩʳ, ʦ ʢʦʪʦʨʳʭ ʥʝ ʚʩʝʛʜʘ ʛʦʚʦʨʠʪʩʷ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ 

ʧʣʘʪʥʘʷ ʣʠʮʝʥʟʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʜʝʢʘʙʨʝ 2021 

ʛʦʜʘ ʢʦʤʧʘʥʠʷ Maxon ʢʫʧʠʣʘ Pixologic, ʩʦʟʜʘʪʝʣʷ ZBrush, ʠ ʩʤʝʥʠʣʘ ʧʦʣʠʪʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʣʘʜʘʪʝʣʠ ʙʝʩʩʨʦʯʥʦʡ ʧʦʜʧʠʩʢʠ ʥʝ ʣʠʰʠʣʠʩʴ ʩʚʦʝʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʥʦ ʙʝʩʧʣʘʪʥʦ ʧʦʣʫʯʘʪʴ 

ʘʢʪʫʘʣʴʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʥʠ ʙʦʣʴʰʝ ʥʝ ʤʦʛʫʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʯʘʩʪʳʤ 

ʦʰʠʙʢʘʤ (https://clck.ru/34pcgE). ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ çʮʠʬʨʦʚʦʡ ʛʣʠʥʦʡè ʪʘʢʞʝ ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʤʠʥʫʩʦʤ. ʈʘʙʦʪʘ ʩ ʧʨʠʤʠʪʠʚʘʤʠ ʤʦʞʝʪ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ çʣʝʧʢʠè, ʥʦ ʩ ʧʨʦʨʘʙʦʪʢʦʡ 

ʤʝʣʢʠʭ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʟʥʠʢʥʫʪ ʧʨʦʙʣʝʤʳ. ʉʦʟʜʘʥʠʝ ʧʝʨʩʦʥʘʞʝʡ ʩ ʥʫʣʷ 

ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʘʥʘʪʦʤʠʠ ʠ ʬʠʟʠʢʠ, ʙʝʟ ʵʪʦʛʦ ʧʦʣʫʯʠʪʴ ʨʝʘʣʠʩʪʠʯʥʦʛʦ ʧʝʨʩʦʥʘʞʘ ʙʫʜʝʪ 

ʩʣʦʞʥʦ.  

ʉʫʱʝʩʪʚʫʶʪ ʪʳʩʷʯʠ ʧʨʠʤʝʨʦʚ ʫʜʠʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʝ ZBrush. 

ʍʫʜʦʞʥʠʢ ʠʟ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ Damien Guimoneau ʩʦʟʜʘʝʪ ʢʨʦʧʦʪʣʠʚʦ ʧʨʦʨʘʙʦʪʘʥʥʳʝ ʤʦʜʝʣʠ 

ʞʠʚʦʪʥʳʭ ʠ ʘʥʪʨʦʧʦʤʦʨʬʥʳʭ ʩʫʱʝʩʪʚ. ɺ ʯʠʩʣʝ ʝʛʦ ʨʘʙʦʪ ʤʦʜʝʣʠ ʠʟ ʥʘʰʫʤʝʚʰʝʛʦ ʬʠʣʴʤʘ 

çʂʦʨʦʣʴ ʣʝʚè 2019 ʛʦʜʘ ʩʪʫʜʠʠ Disney. ʃʶʙʦʡ ʤʦʞʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʝʛʦ ʨʘʙʦʪʘʤʠ ʥʘ ʩʘʡʪʝ 

ArtStation ʠ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʩʪʫʜʠʡ (https://clck.ru/34pcfy). 

ʂʦʛʜʘ ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ ZBrush ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʣʣʶʩʪʨʘʮʠʡ ʠʣʠ 

ʘʥʠʤʘʮʠʠ, ʚ ʠʪʦʛʝ ʚʘʤ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ ʠʣʠ ʧʝʨʝʜʘʪʴ ʚʘʰʫ ʨʘʙʦʪʫ ʜʨʫʛʠʤ. ZBrush 

ʜʝʣʘʝʪ ʵʪʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʤʦʱʥʦʡ ʩʠʩʪʝʤʝ ʨʝʥʜʝʨʠʥʛʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Best Preview 

Render. ʈʝʥʜʝʨ BPR ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʥʜʝʨʠʥʛ ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʛʣʘʞʠʚʘʥʠʷ ʧʨʠ ʧʦʣʥʦʤ ʨʘʟʤʝʨʝ ʜʦʢʫʤʝʥʪʘ. BPR 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʦʧʮʠʡ ʨʝʥʜʝʨʠʥʛʘ, ʚʢʣʶʯʘʷ ʪʨʘʩʩʠʨʦʚʢʫ ʣʫʯʝʡ, ʪʝʢʩʪʫʨʫ, 

ʨʘʩʩʝʠʚʘʥʠʝ ʩʚʝʪʘ ʠ ʵʬʬʝʢʪʳ ʚʦʣʦʢʦʥ. 

 

 
 

ʈʠʩ. 1. ʈʘʬʠʢʠ, ʐʨʘʤ ʠ ʉʠʤʙʘ ʠʟ ʬʠʣʴʤʘ çʂʦʨʦʣʴ ʣʝʚè 

 

ɺʪʦʨʦʡ ʠʟ ʦʙʦʟʨʝʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʤʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʠ ʩʣʦʞʥʳʭ 

ʧʨʝʜʤʝʪʦʚ ʩʪʘʣʘ Blender. ʕʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʩʚʦʙʦʜʥʦʝ ʠ ʦʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʸʭʤʝʨʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʚʢʣʶʯʘʶʱʝʝ ʚ ʩʝʙʷ ʩʨʝʜʩʪʚʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʢʫʣʴʧʪʠʥʛʘ, ʘʥʠʤʘʮʠʠ, ʩʠʤʫʣʷʮʠʠ, ʨʝʥʜʝʨʠʥʛʘ, ʧʦʩʪʦʙʨʘʙʦʪʢʠ ʠ ʤʦʥʪʘʞʘ 

ʚʠʜʝʦ ʩʦ ʟʚʫʢʦʤ, ʢʦʤʧʦʥʦʚʢʠ ʩ ʧʦʤʦʱʴʶ çʫʟʣʦʚè, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ 2D-ʘʥʠʤʘʮʠʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ Blender ʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʙʝʩʧʣʘʪʥʳʭ 3D-

ʨʝʜʘʢʪʦʨʦʚ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʙʳʩʪʨʳʤ ʩʪʘʙʠʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʦʡ.  

Blender ʩ ʤʦʤʝʥʪʘ ʚʳʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʩʯʠʪʘʣʩʷ ʩʣʦʞʥʳʤ ʜʣʷ ʦʩʚʦʝʥʠʷ. ʂʘʞʜʘʷ ʬʫʥʢʮʠʷ 

ʤʦʛʣʘ ʚʳʟʳʚʘʪʴʩʷ ʩʦʯʝʪʘʥʠʝʤ ʛʦʨʷʯʠʭ ʢʣʘʚʠʰ, ʧʨʠ ʪʦʤ ʯʪʦ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ ʙʳʣ 

ʥʝʚʝʨʦʷʪʥʦ ʚʝʣʠʢ. ʅʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ ʤʦʛʣʠ ʚʳʟʳʚʘʪʴʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʪʘʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʯʝʪʘʥʠʡ ʢʣʘʚʠʰ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʟʘʧʦʤʥʠʪʴ. ʂʦʛʜʘ Blender ʩʪʘʣ ʧʨʦʝʢʪʦʤ ʩ 

ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʧʦʣʥʳʝ ʢʦʥʪʝʢʩʪʥʳʝ ʤʝʥʶ ʢʦ ʚʩʝʤ ʬʫʥʢʮʠʷʤ, ʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʜʝʣʘʥʦ ʙʦʣʝʝ ʣʦʛʠʯʥʳʤ ʠ ʛʠʙʢʠʤ. ʉ ʧʦʩʣʝʜʫʶʱʠʤ ʫʣʫʯʰʝʥʠʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʙʳʣʠ ʚʚʝʜʝʥʳ ʮʚʝʪʦʚʳʝ ʩʭʝʤʳ, ʧʨʦʟʨʘʯʥʳʝ ʧʣʘʚʘʶʱʠʝ 

ʵʣʝʤʝʥʪʳ, ʘ ʪʘʢʞʝ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʤʦʪʨʘ ʜʝʨʝʚʘ ʦʙʲʝʢʪʦʚ ʠ ʜʨʫʛʠʝ ʨʘʟʣʠʯʥʳʝ ʤʝʣʢʠʝ 

ʠʟʤʝʥʝʥʠʷ. 

ʀʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʣʘʜʘʝʪ ʢʘʢ ʦʙʱʠʤʠ ʬʫʥʢʮʠʷʤʠ ʚʩʝʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʩʢʫʣʴʧʪʠʥʛʘ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʳʤʠ ʢʦʤʘʥʜʘʤʠ ʠ ʦʢʥʘʤʠ. ʈʝʞʠʤʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘ: ʆʙʲʝʢʪʥʳʡ ʨʝʞʠʤ (Object mode) ʠ ʈʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ (Edit 

mode), ʢʦʪʦʨʳʝ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʢʣʘʚʠʰʝʡ Tab. ʆʙʲʝʢʪʥʳʡ ʨʝʞʠʤ ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʨʷʤʳʭ ʚʠʟʫʘʣʴʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʦʪʜʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʞʠʤ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ï ʜʣʷ ʨʘʙʦʪʳ ʩ ʯʠʩʣʦʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʲʝʢʪʘ. ʂ ʧʨʠʤʝʨʫ, ʜʣʷ ʨʘʙʦʪʳ ʥʘʜ 



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

39 

ʤʦʜʝʣʴʶ ʚ ʦʙʲʝʢʪʥʦʤ ʨʝʞʠʤʝ ʤʳ ʤʦʞʝʤ ʧʝʨʝʤʝʱʘʪʴ, ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨ ʠ ʚʨʘʱʘʪʴ ʤʦʜʝʣʴ 

ʮʝʣʠʢʦʤ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʝʝ ʯʘʩʪʠ, ʘ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʘʥʠʧʫʣʷʮʠʡ ʥʘʜ 

ʦʪʜʝʣʴʥʳʤʠ ʚʝʨʰʠʥʘʤʠ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ, ʢʘʢ ʧʨʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ Blender ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʢʦʥ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʨʘʟʜʝʣʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘʩʪʨʦʝʥʳ. ʀʢʦʥʢʠ ʢʘʞʜʦʡ ʩʝʢʮʠʠ ʤʦʛʫʪ 

ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʠ ʠʟʤʝʥʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʭ ʞʝ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ 

ʨʘʙʦʪʳ ʚ 3D-ʧʨʦʩʪʨʘʥʩʪʚʝ; ʚʦʟʤʦʞʥʦ ʫʤʝʥʴʰʘʪʴ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʢʥʦʧʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʝʤ ʞʝ 

ʧʫʪʸʤ, ʯʪʦ ʠ ʚ 3D-ʧʨʦʩʤʦʪʨʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʚʦʝ ʨʘʙʦʯʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʫʜʦʙʥʳʤ ʜʣʷ ʥʝʛʦ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʧʪʠʤʠʟʠʨʫʝʪ ʨʘʙʦʪʫ ʥʘʜ ʫʥʠʢʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ 

(https://clck.ru/345cd5).  

ɺ ʩʚʷʟʠ ʩ ʜʦʩʪʫʧʥʦʩʪʴʶ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʳ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʧʨʦʜʫʢʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ Blender. Sean Kennedy, ʦʙʣʘʜʘʪʝʣʴ 

ʜʚʫʭ ʧʨʝʤʠʡ çʆʩʢʘʨè ʚ ʥʦʤʠʥʘʮʠʠ ʣʫʯʰʠʝ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʟʘ ʬʠʣʴʤʳ çɿʦʣʦʪʦʡ ʢʦʤʧʘʩè, 

çɾʠʟʥʴ ʇʠè ʨʘʩʩʢʘʟʘʣ ʥʘ Blender Conference 2017 ʦ ʩʝʨʠʘʣʘʭ ʚ ʢʦʪʦʨʳʭ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣ 

Blender. ʉʨʝʜʠ ʥʠʭ: çʉʤʝʨʪʝʣʴʥʦʝ ʦʨʫʞʠʝè, çʇʦʜʘʯʘè, çʄʠʨ ʜʠʢʦʛʦ ʟʘʧʘʜʘè, çʆʨʚʠʣʣè, 

çʆʜʘʨʸʥʥʳʝè (https://clck.ru/34pceo). ʄʫʣʴʪʬʠʣʴʤ çɼʨʫʟʴʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷè ʙʳʣ 

ʧʦʣʥʦʩʪʴʶ ʩʦʟʜʘʥ ʚ Blender ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʢʘʥʘʜʩʢʦʡ ʩʪʫʜʠʝʡ Tangent Animation ʜʣʷ Netflix.   

 

 
 

ʈʠʩ. 2. ʇʦʩʪʝʨ ʤʫʣʴʪʬʠʣʴʤʘ çNext Genè (ɼʨʫʟʴʷ ʩʣʝʜʫʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ) 

 

ʇʦʯʪʠ ʚʩʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʢʫʣʴʧʪʠʥʛʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʩʪʨʦʝʥʥʳʝ 

ʨʝʥʜʝʨʳ. ʊʘʢ, ʚ ʧʦʩʪʘʚʢʫ Blender ʚʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʨʝʥʜʝʨʦʚ ʨʘʟʥʳʭ ʚʝʨʩʠʡ. Blender Render 

(Blender Internal) ï ʦʨʠʛʠʥʘʣʴʥʳʡ ʜʚʠʞʦʢ ʨʝʥʜʝʨʠʥʛʘ Blender, ʠʩʭʦʜʥʳʡ ʢʦʜ ʢʦʪʦʨʦʛʦ ʙʳʣ 

ʥʘʧʠʩʘʥ ʝʱʸ ʚ 90-ʭ. ʕʪʦ ʩʤʝʩʴ ʥʦʚʳʭ ʠ ʩʪʘʨʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʝʥʜʝʨʠʥʛʘ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ 

ʪʨʘʩʩʠʨʦʚʢʫ ʣʫʯʝʡ, ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʝ ʨʘʩʩʝʠʚʘʥʠʝ, ʛʣʷʥʮʝʚʳʝ ʦʪʨʘʞʝʥʠʷ ʠ ʜʘʞʝ ʧʨʠʤʠʪʠʚʥʘʷ 

ʩʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ʋʜʘʣʸʥ ʠʟ Blender ʚ ʚʝʪʢʝ 2.8.  
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Clay Render ï ɻʠʧʩʦʚʳʡ ʨʝʥʜʝʨ, ʧʨʠʤʝʥʷʝʪ ʤʘʪʝʨʠʘʣ ʛʣʠʥʳ ʢʦ ʚʩʝʤ ʦʙʲʝʢʪʘʤ ʩʮʝʥʳ, ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʠʭ ʤʘʪʝʨʠʘʣʦʚ. ɺʭʦʜʠʪ ʚ ʧʦʩʪʘʚʢʫ Blender ʩ ʚʝʨʩʠʠ 2.79.  

EEVEE ï ʅʘʟʚʘʥ ʚ ʯʝʩʪʴ ʧʦʢʝʤʦʥʘ ʀʚʠ, ʧʦʟʞʝ ʧʨʠʜʫʤʘʥʘ ʨʘʩʰʠʬʨʦʚʢʘ Extra Easy Virtual 

Environment Engine. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ PBR ʜʚʠʞʦʢ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɼʦʩʪʫʧʝʥ ʚ Blender ʩ ʚʝʨʩʠʠ 2.8 (https://clck.ru/34pcfP). 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʢʠ ʣʝʪ ʙʳʣʦ ʩʦʟʜʘʥʦ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʜʦʩʪʦʡʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʮʠʬʨʦʚʦʛʦ ʩʢʫʣʴʧʪʠʥʛʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʈʘʩʩʤʦʪʨʝʥʠʝ 

ʚʩʝʭ ʠʭ ʟʘʡʤʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, ʥʦ ʢʘʞʜʳʡ ʭʫʜʦʞʥʠʢ ʥʘʡʜʝʪ ʜʣʷ ʩʝʙʷ ʧʦʜʭʦʜʷʱʠʡ ʩʦʬʪ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʩ ʚʳʙʦʨʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ZBrush 

ʧʦʢʘʟʳʚʘʝʪ ʩʝʙʷ ʢʘʢ ʙʦʣʝʝ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʧʦʜ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʧʨʦʛʨʘʤʤʘ, 

ʦʙʣʘʜʘʶʱʘʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʥʦ ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʧʣʘʪʥʦʡ ʠ ʤʦʞʝʪ ʜʦʧʫʩʢʘʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ. Blender ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ, ʠʤʝʶʱʝʡ ʩʪʨʦʛʠʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʘʷ ʧʦʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʠʟʫʯʝʥʠʷ. ʅʦ Blender ʠʤʝʝʪ ʯʫʪʴ ʙʦʣʝʝ ʦʙʰʠʨʥʳʝ ʬʫʥʢʮʠʠ, ʝʛʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʝʩʧʣʘʪʥʦ, 

ʯʪʦ ʥʝ ʧʦʪʨʝʙʫʝʪ ʚʣʦʞʝʥʠʡ ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʦʛʨʦʤʥʦʡ 

ʩʢʦʨʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʢʘʞʜʦʤʫ ʭʫʜʦʞʥʠʢʫ, ʞʝʣʘʶʱʝʤʫ ʚʳʡʪʠ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʙʫʜʝʪ ʠʟʫʯʘʪʴ ʮʠʬʨʦʚʫʶ ʩʢʫʣʴʧʪʫʨʫ.  

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʤʝʪʘʥʥʠʢʦʚʘ ʊ.ɸ., ɸʥʘʥʴʝʚʘ ʊ.ɺ. ʊʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʛʨʘʜʥʳʭ ʠʟʜʝʣʠʡ // 

ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʜʠʟʘʡʥ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ (ʛ. ʄʦʩʢʚʘ, 23-24 ʘʧʨʝʣʷ 2021ʛ.). ʄʦʩʢʚʘ, 2021. ʉ. 

399-405. 

2. Kurzweil R. The Law of Accelerating Returns. 2001. https://clck.ru/34pccw 

 

É ɻʨʝʙʝʥʠʢʦʚʘ ʉ.ɸ., ʉʤʝʪʘʥʥʠʢʦʚʘ ʊ.ɸ., 2023 

  



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

41 

ʋɼʂ 004.056.5 

ɽʥʠʥ ɺ.ʄ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ɿɸʑʀʊɸ ʀ ʈɽɿɽʈɺɸʎʀʗ ɼɸʅʅʓʍ ʉʀʉʊɽʄʓ 

 

ʈʝʟʝʨʚʘʮʠʷ ʜʘʥʥʳʭ ï ʟʘʣʦʛ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʘ ʪʘʢʞʝ ʟʘʱʠʪʘ ʦʪ ʚʠʨʫʩʦʚ-ʰʠʬʨʦʚʘʣʴʱʠʢʦʚ. 

ɽʩʣʠ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʩʪʸʨʪʳ ʠʣʠ ʧʦʚʨʝʞʜʝʥʳ (ʣʶʙʳʤ ʩʧʦʩʦʙʦʤ), ʪʦ ʧʨʠ ʧʦʤʦʱʠ 

ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʜʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʝʨʩʠʠ, ʪʝʨʷʷ ʤʠʥʠʤʫʤ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʩʪʘʪʠʩʪʠʢʝ. ʕʢʩʧʝʨʪʳ çʀʥʬʦʨʤʟʘʱʠʪʳè ʩʦʦʙʱʘʶʪ, ʯʪʦ ʚ ʷʥʚʘʨʝ-ʠʶʥʝ 2022 

ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʢʠʙʝʨʠʥʮʠʜʝʥʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ-ʚʳʤʦʛʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʙʣʦʢʠʨʫʶʪ ʨʘʙʦʪʫ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚʳʨʦʩʣʦ ʧʦʯʪʠ ʚ 

ʜʚʘ ʨʘʟʘ. ɸʥʘʣʠʪʠʢʠ çGroup-IBè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʯʝʪʳʨʸʭʢʨʘʪʥʳʡ ʨʦʩʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ 

ʞʝ ʧʝʨʠʦʜʦʤ 2021 ʛʦʜʘ. ʈʦʩʪ ʯʠʩʣʘ ʘʪʘʢ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʠ ʚ çʃʘʙʦʨʘʪʦʨʠʠ 

ʂʘʩʧʝʨʩʢʦʛʦè [3]. 

ɿʥʘʢʦʚʳʤ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʷʚʣʷʝʪʩʷ ʩʦʙʳʪʠʝ 2018 ʛʦʜʘ, ʘ ʢʦʥʢʨʝʪʥʦ ï ʧʦʷʚʣʝʥʠʝ ʚʠʨʫʩʘ-

ʰʠʬʨʦʚʘʣʴʱʠʢʘ çWannaCryè. 

WannaCry (ʪʘʢʞʝ WannaCrypt ʠʣʠ Wana) ï ʚʠʨʫʩ-ʚʳʤʦʛʘʪʝʣʴ, ʧʦʣʫʯʠʚʰʠʡ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 2017 ʛʦʜʫ. 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʚʟʣʦʤʘ ʢʦʤʧʴʶʪʝʨʘ, WannaCry ʧʳʪʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʥʘ ʜʨʫʛʠʝ ʢʦʤʧʴʶʪʝʨʳ, ʢʘʢ ʯʝʨʚʴ. ʆʥ ʩʢʘʥʠʨʫʝʪ ʜʨʫʛʠʝ ʢʦʤʧʴʶʪʝʨʳ ʥʘ 

ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʪʦʡ ʩʘʤʦʡ ʫʷʟʚʠʤʦʩʪʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

EternalBlue, ʠ ʝʩʣʠ ʥʘʭʦʜʠʪ, ʪʦ ʘʪʘʢʫʝʪ ʠ ʰʠʬʨʫʝʪ ʠ ʠʭ ʪʦʞʝ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ, ʧʦʧʘʚ ʥʘ ʦʜʠʥ ʢʦʤʧʴʶʪʝʨ, WannaCry ʤʦʞʝʪ ʟʘʨʘʟʠʪʴ ʚʩʶ ʣʦʢʘʣʴʥʫʶ 

ʩʝʪʴ ʠ ʟʘʰʠʬʨʦʚʘʪʴ ʚʩʝ ʢʦʤʧʴʶʪʝʨʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʥʝʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʝʨʴʸʟʥʝʝ ʚʩʝʛʦ 

ʦʪ WannaCry ʜʦʩʪʘʣʦʩʴ ʢʨʫʧʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʯʝʤ ʙʦʣʴʰʝ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʫʱʝʨʙ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʠʪʴ ʜʘʥʥʳʝ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʝʡ. ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ 

ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. 

ʌʠʟʠʯʝʩʢʘʷ ʨʝʟʝʨʚʘʮʠʷ ʜʘʥʥʳʭ 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʸʩʪʢʠʡ ʜʠʩʢ, ʨʘʟʙʠʪʳʡ ʥʘ ʨʘʟʜʝʣʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʙʨʘʟʘ ʩʠʩʪʝʤʳ 

Windows, ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʠʣʠ ʞʝ ʩʪʘʥʜʘʨʪʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ Windows. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʥʝ ʪʨʝʙʫʝʪ ʧʦʜʧʠʩʢʠ ʠʣʠ ʚʣʦʞʝʥʠʷ ʩʨʝʜʩʪʚ, ʢʨʦʤʝ ʧʦʢʫʧʢʠ ʚʠʥʯʝʩʪʝʨʘ. 

ʀʟ ʧʣʶʩʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʟʘʧʠʩʠ ʬʘʡʣʦʚ ʚ Backup, 

ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʜʠʩʢ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʦʜ ʨʫʢʦʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʩʣʫʯʘʝ ʫʛʨʦʟʳ ʠʣʠ 

ʫʞʝ ʩʣʫʯʠʚʰʝʡʩʷ ʘʪʘʢʠ ʰʠʬʨʦʚʘʣʴʱʠʢʦʤ. 
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ʈʠʩ. ʉʪʘʪʠʩʪʠʢʘ ʧʦ ʢʠʙʝʨʠʥʮʠʜʝʥʪʘʤ ʠ ʪʠʧʘʤ ʘʪʘʢʫʝʤʳʭ ʜʘʥʥʳʭ [2] 

 

ʉʝʪʝʚʘʷ ʨʝʟʝʨʚʘʮʠʷ ʜʘʥʥʳʭ 

ʈʝʟʝʨʚʘʮʠʷ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʧʦʤʦʱʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʅʘ ʩʝʨʚʝʨʝ 

ʩʪʘʚʠʪʴʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʨʝʟʝʨʚʘʮʠʠ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ (ʠʣʠ ʚʩʝʛʦ ʦʙʨʘʟʘ). ʅʘ 

ʢʦʤʧʴʶʪʝʨʘʭ ʩʦʪʨʫʜʥʠʢʦʚ ʙʫʜʝʪ ʩʪʦʷʪʴ ʘʥʘʣʦʛʠʯʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʩ ʟʘʰʠʬʨʦʚʘʥʥʳʤ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʢ ʩʝʨʚʝʨʫ ʠ ʧʝʨʝʜʘʯʝʡ ʥʘ ʥʝʛʦ ʩʚʦʠʭ ʜʘʥʥʳʭ. 
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ɻʣʘʚʥʳʤ ʧʣʶʩʦʤ ʜʘʥʥʦʡ ʨʝʟʝʨʚʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʚ ʩʝʨʚʝʨʥʦʡ, ʢʘʢ ʠ ʜʠʩʢ ʨʝʟʝʨʚʘ. ɼʘʞʝ 

ʝʩʣʠ ʚʠʨʫʩ ʧʦʧʘʜʸʪ ʥʘ ʢʦʤʧʴʶʪʝʨʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ ʦʥ ʥʝ ʟʘʪʨʦʥʝʪ ʩʝʨʚʝʨ. 

ɿʘʰʠʬʨʦʚʘʪʴ ʜʘʥʥʳʝ ʥʘ ʜʠʩʢʝ ʩʝʨʚʝʨʘ ʙʫʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʩʦʟʜʘʥʠʝʤ ʨʝʟʝʨʚʥʦʡ ʢʦʧʠʠ ʠ ʩʦʟʜʘʥʠʝʤ ʦʙʨʘʟʘ ʩʠʩʪʝʤʳ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʇʝʨʚʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʝʟʝʨʚʥʦʤ ʢʦʧʠʨʦʚʘʥʠʠ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʪʘʢʠʭ, ʢʘʢ ʜʦʢʫʤʝʥʪʳ, ʚʠʜʝʦ ʠ 

ʬʦʪʦʛʨʘʬʠʠ, ʘ ʚʪʦʨʦʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʟʝʨʚʥʦʤ ʢʦʧʠʨʦʚʘʥʠʠ ʚʩʝʭ ʜʘʥʥʳʭ ʚʥʫʪʨʠ 

ʢʦʤʧʴʶʪʝʨʘ, ʚʢʣʶʯʘʷ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ [1]. 

ʄʝʪʦʜ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʚʩʝʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ çʩʦʟʜʘʥʠʝʤ ʦʙʨʘʟʘ 

ʩʠʩʪʝʤʳè. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʟʜʘʸʪ ʦʙʨʘʟ ʩʠʩʪʝʤʳ, ʦʥ ʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʥʘ 

ʤʦʤʝʥʪ ʩʦʟʜʘʥʠʷ ʚ ʤʘʣʦʚʝʨʦʷʪʥʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʢʦʤʧʴʶʪʝʨʦʤ. ʆʜʥʘʢʦ 

ʧʨʠ ʪʘʢʦʤ ʩʧʦʩʦʙʝ ʦʙʥʦʚʣʸʥʥʳʝ ʜʘʥʥʳʝ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʦʙʨʘʟʘ ʩʠʩʪʝʤʳ ʥʝ ʙʫʜʫʪ ʦʪʨʘʞʘʪʴʩʷ, 

ʠ ʝʩʣʠ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʚʦʟʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ, ʪʦ ʦʙʨʘʟ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʩʦʟʜʘʥ ʩ 

ʫʯʸʪʦʤ ʧʨʦʙʣʝʤʳ. 

ʄʦʞʝʪʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʩʦʟʜʘʚʘʪʴ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʢʦʤʧʴʶʪʝʨʘ, ʠʩʧʦʣʴʟʫʷ ʨʝʟʝʨʚʥʦʝ 

ʢʦʧʠʨʦʚʘʥʠʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʘ ʩʠʩʪʝʤʳ. 

ʇʨʦʮʝʜʫʨʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ 

ʏʪʦ ʜʦʣʞʝʥ ʧʨʝʜʧʨʠʥʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘ ʩʚʦʸʤ 

ʢʦʤʧʴʶʪʝʨʝ? ʇʨʝʜʩʪʘʚʠʤ ʧʨʦʮʝʜʫʨʫ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

Windows 10. 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ. ɺ ʣʶʙʦʤ 

ʩʣʫʯʘʝ ʟʘʨʘʥʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʮʝʣʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. 

ʂʘʢ ʩʜʝʣʘʪʴ ʨʝʟʝʨʚʥʫʶ ʢʦʧʠʶ ʥʝʢʦʪʦʨʳʭ ʜʘʥʥʳʭ: 

ï ʱʸʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ çʇʫʩʢè, ʠ ʚʳʙʨʘʪʴ çʅʘʩʪʨʦʡʢʠè; 

ï ʱʸʣʢʥʫʪʴ çʆʙʥʦʚʣʝʥʠʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴè ï çʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝè; 

ï ʥʘʞʘʪʴ çɼʦʙʘʚʠʪʴ ʜʠʩʢè ʠ ʚʳʙʨʘʪʴ ʥʦʩʠʪʝʣʴ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. 

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ çɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ 

ʬʘʡʣʦʚè, ʧʦʵʪʦʤʫ ʚʢʣʶʯʠʤ ʝʛʦ. 

ɽʩʣʠ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʨʝʟʝʨʚʥʫʶ ʢʦʧʠʶ ʥʝʤʝʜʣʝʥʥʦ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʠʥʪʝʨʚʘʣ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʧʘʧʢʫ, ʪʦ ʥʫʞʥʦ ʥʘʞʘʪʴ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳè ʠ ʚʳʧʦʣʥʠʪʝ ʥʘʩʪʨʦʡʢʠ. 

ʂʘʢ ʩʦʟʜʘʪʴ ʦʙʨʘʟ ʩʠʩʪʝʤʳ: 

ï ʚʚʝʩʪʠ çʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷè ʚ ʦʢʥʝ ʧʦʠʩʢʘ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ, ʯʪʦʙʳ ʦʪʢʨʳʪʴ 

ʵʢʨʘʥ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ; 

ï ʥʘʞʘʪʴ çʉʠʩʪʝʤʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴè ï çʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

(Windows 7)è; 

ï ʥʘʞʘʪʴ çʉʦʟʜʘʪʴ ʦʙʨʘʟ ʩʠʩʪʝʤʳè ʩʣʝʚʘ; 

ï ʧʦʩʣʝ ʚʳʙʦʨʘ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ, ʥʘʞʘʪʴ çɼʘʣʝʝè, ʧʨʦʚʝʨʠʪʴ 

ʜʘʥʥʳʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʨʝʟʝʨʚʥʫʶ ʢʦʧʠʶ, ʠ ʥʘʯʘʪʴ ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ. 
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʩʪʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʫʪʠʣʠʪ ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʠʨʦʚʘʥʠʷ, ʫʢʘʟʘʚ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

Macrium Reflect 

ɼʦʩʪʦʠʥʩʪʚʘ: 

1. ʙʝʩʧʣʘʪʥʘʷ ʚʝʨʩʠʷ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʠʤʝʝʪ ʚʩʝ ʪʝ ʞʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʠ 

ʧʣʘʪʥʘʷ ʚʝʨʩʠʷ, ʥʦ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʝʟʝʨʚʘʮʠʠ ʢʦʤʧʴʶʪʝʨʦʚ (ʜʦ ʪʨʸʭ); 

2. ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ çʘʚʘʨʠʡʥʫʶ ʬʣʝʰʢʫè ʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ Windows PE ʚ 

Windows Boot Manager, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ, ʜʘʞʝ ʧʨʠ ʧʦʣʥʦʤ 

ʫʥʠʯʪʦʞʝʥʠʠ ʟʘʛʨʫʟʦʯʥʦʛʦ ʬʘʡʣʘ boot.ini ʠʣʠ ʯʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ; 

3. ʭʨʘʥʠʪʴ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʤʦʞʥʦ ʥʘ FTP-ʩʝʨʚʝʨʝ ʠʣʠ ʚ ʦʙʱʠʭ ʧʘʧʢʘʭ. ʋʪʠʣʠʪʘ ʩʘʤʘ 

ʧʨʦʩʢʘʥʠʨʫʝʪ ʬʘʡʣʦʚʳʝ ʜʠʨʝʢʪʠʚʳ ʠ ʚʳʜʘʩʪ ʥʘ ʚʳʙʦʨ ʬʘʡʣʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ; 

4. ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʧʦʣʥʳʡ ʦʙʨʘʟ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʩʥʠʤʦʢ ʵʢʨʘʥʘ, ʜʘʞʝ ʧʨʠ ʨʘʙʦʪʝ ʟʘ 

ʢʦʤʧʴʶʪʝʨʦʤ. 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʝʨʚʝʨʦʤ Windows Server (2008, 2008 R2, 2012, 2022) ʥʝʦʙʭʦʜʠʤʘ ʧʦʢʫʧʢʘ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʪʠʧʘ Server; 

2. ʥʝ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʧʦ ʣʦʛʠʥʫ ʠ ʧʘʨʦʣʶ. 

Acronis 

ɼʦʩʪʦʠʥʩʪʚʘ: 

1. ʠʤʝʝʪ ʙʝʩʧʣʘʪʥʫʶ ʚʝʨʩʠʶ ʥʘ ʦʜʠʥ ʢʦʤʧʴʶʪʝʨ, ʯʪʦ ʧʦʜʦʡʜʸʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʘ ʚ ʣʠʯʥʳʭ ʮʝʣʷʭ; 

2. ʠʤʝʝʪʩʷ ʬʫʥʢʮʠʷ ʘʚʘʨʠʡʥʦʡ ʬʣʝʰʢʠ; 

3. ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʠʪʴ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʦʙʨʘʟʘ ʩʠʩʪʝʤʳ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʘʨʝʥʜʦʚʘʥʥʦʤ ʦʙʣʘʯʥʦʤ ʭʨʘʥʠʣʠʱʝ; 

4. ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʦʙʨʘʟ ʜʠʩʢʘ, ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (Windows, 

Linux, MAC). 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʧʣʘʪʥʦʡ, ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʣʘʪʘ ʧʦʪʨʝʙʫʝʪʩʷ ʠ ʥʘ ʘʨʝʥʜʫ 

ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ; 

2. ʥʝ ʠʤʝʝʪ ʬʫʥʢʮʠʠ ʨʝʟʝʨʚʘʮʠʠ ʦʙʨʘʟʘ ʩʠʩʪʝʤʳ ʙʝʟ ʦʪʢʣʶʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʘ. 

 

ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 519.687.7 

ɿʫʙʘʣʴ ɸ.ʄ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ʈɸɿʈɸɹʆʊʂɸ ɸɺʊʆʅʆʄʅʆɻʆ ʈʆɹʆʊɸ 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʥʦʤʥʦʛʦ ʨʦʙʦʪʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Arduino, 

ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʜʚʘ ʩʦʥʘʨʘ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 4 ʤʦʪʦʨʘ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ 

ʘʢʢʫʤʫʣʷʪʦʨ. 

ɿʘ ʦʩʥʦʚʫ ʙʳʣ ʚʳʙʨʘʥ ʢʦʥʪʨʦʣʣʝʨ ʥʘ ʦʩʥʦʚʝ Arduino ï Iskra Neo (ʩʤ. ʨʠʩ. 1), ʨʘʙʦʪʘʶʱʠʡ 

ʥʘ ʯʘʩʪʦʪʝ 16 ʄɻʮ ʠ ʦʙʣʘʜʘʶʱʠʡ 32 ʂɹ ʬʣʝʰ-ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʰʠʚʢʠ, 2,5 ʂɹ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ 1 ʂɹ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʠ 

ʦʙʝʩʪʦʯʠʚʘʥʠʠ (https://clck.ru/34pdBn).  

 
 

ʈʠʩ. 1. ʂʦʪʨʦʣʣʝʨ Iskra Neo 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʦʥʘʨʘ ʚʳʙʨʘʥ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʣʴʥʦʤʝʨ Arduino HC-SR04 (ʩʤ. ʨʠʩ. 2) ï 

ʜʘʪʯʠʢ, ʛʝʥʝʨʠʨʫʶʱʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʥʘ ʯʘʩʪʦʪʝ 40ʢɻʮ ʠ ʧʦʣʫʯʘʶʱʠʡ ʦʙʨʘʪʥʦ 

ʦʪʨʘʞʸʥʥʳʡ ʩʠʛʥʘʣ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʠʥʬʨʘʢʨʘʩʥʳʭ ʜʘʣʴʥʦʤʝʨʦʚ, ʥʘ ʧʦʢʘʟʘʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʜʘʪʯʠʢʘ ʥʝ ʚʣʠʷʝʪ ʮʚʝʪ ʦʙʲʝʢʪʘ. ɺʩʪʨʦʝʥʥʳʡ ʪʘʡʤʝʨ ʠʟʤʝʨʷʝʪ ʚʨʝʤʷ, ʧʨʦʰʝʜʰʝʝ ʤʝʞʜʫ 

ʦʪʧʨʘʚʢʦʡ ʩʠʛʥʘʣʘ ʠ ʝʛʦ ʧʨʠʸʤʦʤ, ʟʘ ʩʯʸʪ ʯʝʛʦ ʠ ʚʳʩʯʠʪʳʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ 

(https://clck.ru/34pJPz). 

ɺ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʪʦʨʳ-ʨʝʜʫʢʪʦʨʳ ʩ ʧʣʘʩʪʠʢʦʚʳʤʠ ʰʝʩʪʝʨʥʷʤʠ ʩ 

ʨʘʙʦʯʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʦʪ 3 ʜʦ 12 ɺ (ʩʤ. ʨʠʩ. 3).  

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʦʪʦʨʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ Motor Shield (ʩʤ. ʨʠʩ. 4) ï ʧʣʘʪʘ ʨʘʩʰʠʨʝʥʠʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʜʚʫʭʢʘʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʨʘʱʝʥʠʷ 

ʢʦʣʣʝʢʪʦʨʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʥʘʧʨʷʞʝʥʠʝʤ 5-24 ɺ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʪʦʢʦʤ ʜʦ 

ʜʚʫʭ ʘʤʧʝʨ ʥʘ ʢʘʥʘʣ (https://clck.ru/TiR3Z). 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʨʧʫʩʘ ʜʣʷ ʨʦʙʦʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʧʣʘʪʬʦʨʤʘ Arduino ʜʣʷ 4-ʭ ʢʦʣʸʩʥʦʛʦ 

ʨʦʙʦʪʘ 4 WD Mobile Robot Platform Smart Car Chassis Arduino Compatible (ʩʤ. ʨʠʩ. 5). 
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ʈʠʩ. 2. ʋʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʪʯʠʢ 

 
 

ʈʠʩ. 3. ʄʦʪʦʨ-ʨʝʜʫʢʪʦʨ 

 

 

 
ʈʠʩ. 4. ʇʣʘʪʘ Motor Shield 

 
 

ʈʠʩ. 5. ʂʦʨʧʫʩ ʜʣʷ ʨʦʙʦʪʘ 

 

ɸʚʪʦʥʦʤʥʦʛʦ ʨʦʙʦʪʘ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʨʘʙʦʪʢʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʦʩʥʦʚʫ 

ʜʣʷ ʨʦʙʦʪʘ ʧʳʣʝʩʦʩʘ, ʜʨʦʥʘ ʜʣʷ ʨʘʟʚʝʜʢʠ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʨʦʙʦʪʘ ʜʣʷ ʜʦʩʪʘʚʢʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʥʦʤʥʦʛʦ ʨʦʙʦʪʘ ʥʫʞʝʥ ʙʳʣ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʠ ʝʛʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʠ ʜʦʨʘʙʘʪʳʚʘʪʴʩʷ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʨʦʙʦʪʘ ʙʳʣ ʧʨʠʥʮʠʧ ʧʨʦʭʦʞʜʝʥʠʷ ʣʘʙʠʨʠʥʪʘ ʯʝʨʝʟ ʧʨʘʚʠʣʦ ñʦʜʥʦʡ ʨʫʢʠò ï ʯʪʦʙʳ 

ʨʦʙʦʪ ʧʦʩʪʦʷʥʥʦ ʧʨʦʜʦʣʞʘʣ ʧʫʪʴ, ʤʳ ʧʨʦʩʪʦ ʙʫʜʝʤ ʩʤʦʪʨʝʪʴ, ʥʝʪ ʣʠ ʚʧʝʨʝʜʠ ʥʝʛʦ ʧʨʝʧʷʪʩʪʚʠʷ 

ʠ ʚ ʩʣʫʯʘʝ ʯʝʛʦ ʚʩʝʛʜʘ ʧʦʚʦʨʘʯʠʚʘʪʴ ʚ ʦʜʥʫ ʚʳʙʨʘʥʥʫʶ ʩʪʦʨʦʥʫ. 

ɺʟʷʚ ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʟʘ ʦʩʥʦʚʫ ʦʩʪʘʣʦʩʴ ʣʠʰʴ ʩʦʙʨʘʪʴ ʨʦʙʦʪʘ, ʥʘʧʠʩʘʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ, 

ʧʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʷ ʠ ʜʦʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʠʩʧʳʪʘʥʠʷʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʘʤʘ ʢʦʥʩʪʨʫʢʮʠʷ ʨʦʙʦʪʘ ʦʯʝʥʴ ʧʨʦʩʪʘʷ (ʩʤ. ʨʠʩ. 6) ï ʯʝʪʳʨʝ ʤʦʪʦʨʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʧʝʨʝʜʚʠʞʝʥʠʝ ʨʦʙʦʪʘ ʟʘ ʩʯʸʪ ʥʘʜʝʪʳʭ ʥʘ ʥʠʭ ʢʦʣʸʩ, ʜʚʘ ʩʦʥʘʨʘ, ʜʣʷ ʧʨʦʚʝʨʢʠ ʥʘ ʥʘʣʠʯʠʝ 

ʧʨʝʧʷʪʩʪʚʠʡ ʧʝʨʝʜ ʨʦʙʦʪʦʤ ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʘʭ, 

ʟʘʢʨʝʧʣʸʥʥʳʡ ʥʘ ʢʦʨʧʫʩʝ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʜʣʷ ʤʦʪʦʨʦʚ ʠ ʦʩʥʦʚʘ ʚʩʝʛʦ ï ʧʣʘʪʘ Arduino ʩ 

ʧʨʠʢʨʝʧʣʸʥʥʳʤʠ ʢ ʥʝʡ ʧʣʘʪʦʡ Motor Shield ʠ ʘʢʢʫʤʫʣʷʪʦʨʦʤ. 
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ʈʠʩ. 6. ʆʙʱʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʨʦʙʦʪʘ 

 

ɺ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʩʦʥʘʨʦʚ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʩʝʛʦ ʨʦʙʦʪʘ, ʥʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ 

<NewPing.h>. 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʜʦ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʠ ʜʣʷ ʜʚʠʞʝʥʠʷ ʨʦʙʦʪʘ ʚʧʝʨʸʜ ʠ ʥʘʟʘʜ ʠ ʬʫʥʢʮʠʶ 

ʜʣʷ ʧʦʚʦʨʦʪʘ, ʚʳʙʨʘʪʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʝʧʷʪʩʪʚʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʦʙʦʪ ʙʫʜʝʪ 

ʧʦʚʦʨʘʯʠʚʘʪʴ. 

ʇʦʩʣʝ ʚʩʝʛʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʠ ʙʘʟʦʚʳʭ ʪʝʩʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʢʦʜʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʦʚ. ʅʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʥʘʨʦʚ ʫʣʦʚʠʪʴ ʙʦʢʦʚʳʝ 

ʧʨʝʧʷʪʩʪʚʠʷ ʜʦʙʘʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʦʙʦʪ ʦʪʲʝʟʞʘʝʪ ʥʘʟʘʜ ʠ ʧʦʚʦʨʘʯʠʚʘʝʪ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ ʜʦʣʛʦ ʥʝ ʤʝʥʷʶʪʩʷ (ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʦʙʦʪ ʟʘʩʪʨʷʣ). 

 

É ɿʫʙʘʣʴ ɸ.ʄ., 2023 

 

  



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

48 

ʋɼʂ 378:372.8 

ʂʦʨʦʣʶʢ ʗ.ɸ., ʂʫʣʠʢʦʚʘ ʅ.ʖ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 

ʆʇʓʊ ʈɸɿʈɸɹʆʊʂʀ ʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʀʅʊɽʈɸʂʊʀɺʅʓʍ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʈɽʉʋʈʉʆɺ ʅɸ ʆʉʅʆɺɽ HTML5  

ɼʃʗ ʆʅʃɸʁʅ-ʆɹʋʏɽʅʀʗ ʐʂʆʃʔʅʀʂʆɺ ʀʅʌʆʈʄɸʊʀʂɽ  

 

ʇʨʦʠʩʭʦʜʷʱʠʝ ʚ ʦʙʱʝʩʪʚʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʧʦʷʚʣʝʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʣʝʢʣʠ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʪʘʣʠ 

ʧʦʷʚʣʷʪʴʩʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʟʤʝʥʠʣʠʩʴ 

ʨʦʣʠ ʩʫʙʲʝʢʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩ ʨʘʩʢʨʳʪʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢ ʫʯʝʥʠʶ [6]. ʅʘ ʧʝʨʚʳʡ 

ʧʣʘʥ ʚʳʭʦʜʷʪ ʢʣʶʯʝʚʳʝ ʥʘʚʳʢʠ ʜʣʷ ʞʠʟʥʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʦ 

ʚʘʞʥʳʤ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʠ ʈʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ çʫʤʝʥʠʝ 

ʫʯʠʪʴʩʷè [11; 14; 15]. ʇʨʠ ʵʪʦʤ ʙʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ, 

ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʧʦʥʠʤʘʥʠʝ ʠ ʮʝʥʥʦʩʪʥʦ-ʩʤʳʩʣʦʚʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʩʤʳʩʣʝʥʠʷ ʠ ʧʨʠʩʚʦʝʥʠʷ [16].  

ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʩʘʤ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ʠʥʬʦʨʤʘʪʠʢʠ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʘʫʢʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʥʦʚʣʝʥʠʶ ʠ 

ʫʩʣʦʞʥʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʦʙʲʝʤʦʚ, ʙʳʩʪʨʦʡ ʧʦʪʝʨʝ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʫʯʝʙʥʠʢʘʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ [3; 5]. ɺ ʪʘʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝ ʪʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʦʙʫʯʝʥʠʶ, ʥʦ ʠ 

ʩʘʤʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʨʝʜʤʝʪʘ, ʥʘʭʦʜʠʪʩʷ ʫʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ, ʘ ʪʘʢʞʝ ʥʘ 

ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʠʩʢ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ [4; 9].  

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʦʙʫʯʘʶʱʠʤʠʩʷ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ ʠ 

ʧʣʦʱʘʜʦʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʟʘʜʘʥʠʡ, ʚʠʜʝʦ, ʧʣʘʢʘʪʦʚ, ʧʨʝʟʝʥʪʘʮʠʡ, ʧʨʠʟʚʘʥʥʳʭ 

ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʫʯʠʪʝʣʷ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʩʪʨʦʝʥʠʠ ʩʚʦʠʭ ʫʨʦʢʦʚ. ʉʫʱʝʩʪʚʫʶʱʠʝ 

ʨʝʩʫʨʩʳ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʟʫʯʘʝʤʦʡ ʥʘ ʫʨʦʢʝ ʪʝʤʳ, ʧʦʵʪʦʤʫ ʤʥʦʛʠʝ ʫʯʠʪʝʣʷ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʠʩʢʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʩʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ. ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʝʙ-ʨʝʩʫʨʩʦʚ ʫʯʠʪʝʣʷ ʠʥʬʦʨʤʘʪʠʢʠ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 

ʚ ʥʠʭ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʉʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ HTML5, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʨʦʜʦʣʞʘʪʝʣʝʤ ʷʟʳʢʘ ʨʘʟʤʝʪʢʠ 

HTML, ʘ ʥʦʚʦʡ ʦʪʢʨʳʪʦʡ ʧʣʘʪʬʦʨʤʦʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʫʜʠʦ, ʚʠʜʝʦ, ʛʨʘʬʠʢʠ, ʘʥʠʤʘʮʠʠ ʠ ʜʨ. [10]. 
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ʈʘʟʙʝʨʸʤ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɽ.ʃ. ɹʘʪʘʢʦʚʘ ʠ ʅ.ɺ. ɹʘʪʘʢʦʚʘ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʣʝʢʪʨʦʥʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ, ʚʥʝʰʥʠʡ ʚʠʜ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʝʛʦ ʦʙʲʝʢʪʘʤʠ [2]. ɺʩʣʝʜ 

ʟʘ ʅ.ʖ. ʂʫʣʠʢʦʚʦʡ ʧʦʜ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʠʥʮʠʧʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʙʥʦʛʦ ʜʠʘʣʦʛʘ [11]. ʇʦʜ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʨʝʩʫʨʩʦʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ, ʩʦʜʝʨʞʠʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʢʘʢʦʡ-ʪʦ ʫʯʝʙʥʦʡ ʪʝʤʝ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʦʙʫʯʘʶʱʠʤʠʩʷ [12]. 

ɼʣʷ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʫʜʦʙʥʦ ʩʦʟʜʘʚʘʪʴ ʚʝʙ-ʨʝʩʫʨʩ ʚ ʚʠʜʝ ʩʘʡʪʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʘʶʪʩʷ: ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ, ʪʝʩʪʳ, ʩʩʳʣʢʠ ʠ ʜʨ. 

ʊʘʢʦʡ ʨʝʩʫʨʩ ʤʦʞʥʦ ʜʦʧʦʣʥʷʪʴ, ʠʟʤʝʥʷʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʣʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʫʜʦʙʥʳʤ ʜʣʷ ʪʘʢʦʛʦ ʧʨʝʜʤʝʪʘ ʢʘʢ ʠʥʬʦʨʤʘʪʠʢʘ ʩ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʦʧʠʩʘʥʥʳʤʠ ʚʳʰʝ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʢʘʯʝʩʪʚʝʥʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʦʚʳʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, ʦʪʦʙʨʘʪʴ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʝʛʦ. ɿʜʝʩʴ ʫʯʠʪʝʣʶ ʠʥʬʦʨʤʘʪʠʢʠ ʧʦʥʘʜʦʙʷʪʩʷ ʝʛʦ ʭʦʨʦʰʠʝ ʧʨʝʜʤʝʪʥʳʝ 

ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʘʫʢʠ. 

ʉʦʛʣʘʩʥʦ ʅ.ɸ. ʇʣʘʩʪʠʥʠʥʦʡ ʙʘʟʦʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʘ ʷʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʣʦʞʥʦʩʪʠ ʢʦʥʪʝʥʪʘ ʫʯʝʙʥʳʤ ʮʝʣʷʤ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ ʦʙʲʸʤʘ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʘ ʫʧʨʘʚʣʝʥʠʷ 

ʨʝʩʫʨʩʦʤ [13]. 

ʇʦʤʠʤʦ ʧʨʝʜʤʝʪʥʳʭ ʟʥʘʥʠʡ, ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʜʠʟʘʡʥʝ, ʥʘʚʠʛʘʮʠʠ, ʫʜʦʙʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ 

ʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʥʠʤ. ʆʩʥʦʚʥʳʝ ʤʦʤʝʥʪʳ, ʥʘ ʢʦʪʦʨʳʝ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʫʯʠʪʝʣʶ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʘ, ʵʪʦ ʚʥʫʪʨʝʥʥʷʷ ʠ ʚʥʝʰʥʷʷ ʥʘʚʠʛʘʮʠʷ (ɻʜʝ ʷ 

ʩʝʡʯʘʩ ʥʘʭʦʞʫʩʴ? ʂ ʯʝʤʫ ʠ ʢʘʢ ʷ ʧʝʨʝʡʜʫ ʜʘʣʴʰʝ? ʂʘʢ ʧʦʧʘʩʪʴ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ, ʩ ʢʦʪʦʨʦʡ 

ʚʩʸ ʥʘʯʘʣʦʩʴ?), ʛʨʘʬʠʢʘ (ʯʠʪʘʝʤʦʩʪʴ ʠ ʩʠʩʪʝʤʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ), ʮʚʝʪʦʚʘʷ 

ʩʪʠʣʠʩʪʠʢʘ ʠ ʧʦʨʮʠʦʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʢʩʪʘ (ʢʦʤʬʦʨʪʥʘʷ, ʝʜʠʥʘʷ ʜʣʷ ʚʩʝʭ ʩʪʨʘʥʠʮ 

ʮʚʝʪʦʚʘʷ ʧʘʣʠʪʨʘ, ʝʜʠʥʳʡ ʩʪʠʣʴ ʦʬʦʨʤʣʝʥʠʷ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚ ʪʝʢʩʪʝ ʦʙʲʝʢʪʦʚ 

ʛʨʘʬʠʢʠ) [13]. 

ʋʯʠʪʝʣʴ ʠʥʬʦʨʤʘʪʠʢʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʧʝʪʝʥʮʠʡ, ʯʪʦʙʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ, ʥʦ ʠ 

ʷʟʳʢʘ HTML5, CSS ʠ JavaScript.  

ʉ.ʉ. ɹʘʢʫʣʝʚʩʢʘʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʦʙʦʩʥʦʚʘʣʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʫʯʠʪʝʣʝʡ ʠ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʟʜʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ HTML5 [1, ʩ. 32]:  
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ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʜʘ: ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʪʝʥʪʘ (HTML), ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʠʣʝ ʝʛʦ 

ʦʬʦʨʤʣʝʥʠʷ (CSS) ʠ ʧʦʚʝʜʝʥʠʷ (JavaScript) ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʜ ʧʦʚʪʦʨʥʦ.  

ï ʃʝʛʢʦʩʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ: ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʪʝʥʪʘ (HTML), ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʠʣʝ ʝʛʦ 

ʦʬʦʨʤʣʝʥʠʷ (CSS) ʠ ʧʦʚʝʜʝʥʠʷ (JavaScript) ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʜ ʩ ʧʦʤʦʱʴʶ 

ʢʣʘʩʩʦʚ ʠ ʬʫʥʢʮʠʡ. 

ï ɼʦʩʪʫʧʥʦʩʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʘ HTML5 ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ 

ʩʜʝʣʘʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ï ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ: ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤʘʭ (Windows, Mac, Linux), ʥʦ ʪʘʢʞʝ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʧʨʦʩʤʦʪʨʘ, ʪʘʢʠʭ ʢʘʢ ʩʤʘʨʪʬʦʥʳ, ʧʣʘʥʰʝʪʳ, ʮʠʬʨʦʚʳʝ ʧʘʥʝʣʠ ʠ ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ.  

ɺ ɺʦʣʛʦʛʨʘʜʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʘ 

ʬʘʢʫʣʴʪʝʪʝ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʙʫʜʫʱʠʭ ʫʯʠʪʝʣʝʡ ʠʥʬʦʨʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ ʢ ʩʦʟʜʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ. ʅʘ ʙʘʟʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘʣʘ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (http://edu.vspu.ru), ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʨʪʘʣ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ɺɻʉʇʋ (http://lms.vspu.ru) ʦʨʛʘʥʠʟʦʚʘʥʳ ʩʝʪʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ, ʫʯʠʪʝʣʝʡ ʠ 

ʰʢʦʣʴʥʠʢʦʚ [6]. ʉʪʫʜʝʥʪʳ ʬʘʢʫʣʴʪʝʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʚʩʪʨʘʠʚʘʶʪ ʠʭ ʚ ʦʥʣʘʡʥ-ʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʘʧʨʦʙʠʨʫʶʪʩʷ ʥʘ ʰʢʦʣʴʥʠʢʘʭ ʚ ʨʘʤʢʘʭ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ. 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʠʜʝʠ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʨʩʢʠʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠʥʬʦʨʤʘʪʠʢʝ ʧʦ ʪʝʤʝ çʂʦʤʧʴʶʪʝʨ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠè. ɼʘʥʥʘʷ ʪʝʤʘ, ʩʦʛʣʘʩʥʦ ʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, 

ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʧʦʜʪʝʤ (ʨʠʩ. 1).  

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ 
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ʂʘʞʜʘʷ ʧʦʜʪʝʤʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʘʥʠʮʫ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ (ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ, ʩʘʤʦʢʦʥʪʨʦʣʴ). ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʨʝʜʩʪʚʘʤʠ HTML5, CSS ʠ JavaScript ʠ ʚʩʪʨʦʝʥʳ ʚ ʢʘʞʜʫʶ ʧʦʜʪʝʤʫ ʚʠʢʪʦʨʠʥʳ.  

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʣʷ ʪʝʤʳ çʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨè. ʊʘʢʘʷ ʚʠʢʪʦʨʠʥʘ 

ʩʦʜʝʨʞʠʪ: ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʧʨʦʩʦʚ; ʥʦʤʝʨ ʪʝʢʫʱʝʛʦ ʚʦʧʨʦʩʘ; ʩʘʤ ʚʦʧʨʦʩ; ʯʝʪʳʨʝ 

ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʘ ʥʘ ʪʝʢʫʱʠʡ ʚʦʧʨʦʩ (ʦʜʠʥ ʠʟ ʦʪʚʝʪʦʚ ʷʚʣʷʝʪʩʷ ʚʝʨʥʳʤ); ʢʥʦʧʢʫ çɼʘʣʝʝè; 

ʧʨʦʛʨʝʩʩ-ʙʘʨ ʜʣʷ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʚʦʧʨʦʩʘʤʠ ʚ ʚʠʜʝ ʢʨʫʛʦʚ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʶʪʩʷ ʣʠʙʦ ʚ 

ʟʝʣʸʥʳʡ ʮʚʝʪ, ʣʠʙʦ ʚ ʢʨʘʩʥʳʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʦʪʚʝʪʘ; ʬʠʥʘʣʴʥʦʝ 

ʦʢʥʦ, ʧʦʢʘʟʳʚʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʠ ʠʤʝʶʱʝʝ ʢʥʦʧʢʫ ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ 

ʚʠʢʪʦʨʠʥʳ. 

 

 
 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʚʠʢʪʦʨʠʥʳ ʜʣʷ ʪʝʤʳ ʫʨʦʢʘ çʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨè 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʨʝʩʫʨʩ ʧʦ ʪʝʤʝ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʦʤʧʴʶʪʝʨʘè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ drug-and-drop, ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ 

ʦʙʫʯʘʶʱʠʤʩʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʘ. ɼʘʥʥʳʡ ʨʝʩʫʨʩ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʷ drug-and-drop ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʨʘʫʟʝʨʦʤ ʧʨʦʩʪʳʤ 

ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ. ʊʘʢʘʷ ʬʫʥʢʮʠʷ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʚ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ HTML5 ʠ ʝʸ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʣʦʩʴ, ʪʝʧʝʨʴ ʥʝ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦ JavaScript ʢʦʜʘ 

[8]. ʇʝʨʝʪʘʩʢʠʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʤʳʰʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ ʚʝʙ-ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, 

ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ JavaScript-ʙʠʙʣʠʦʪʝʢʠ, ʪʘʢʠʝ ʢʘʢ jQuery, ExtJS ʠʣʠ ʨʫʯʥʦʝ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ DOM-ʦʙʲʝʢʪʘʤʠ [17]. ɺ ʩʪʘʥʜʘʨʪ HTML5 ʠʩʧʦʣʴʟʦʚʘʥʠʝ drug-and-drop 

ʠʟʥʘʯʘʣʴʥʦ ʚʢʣʶʯʝʥʦ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʥʦʚʳʤ ʘʪʨʠʙʫʪʦʤ çdraggableè (ʩ ʩʦʙʳʪʠʷʤʠ ʧʦ ʢʘʞʜʦʤʫ 

ʵʪʘʧʫ ʜʝʡʩʪʚʠʡ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʦʙʲʝʢʪʦʚ: dragstart, drag, dragenter, dragleave, dragover, drop, 

dragend) [17]. 
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ʈʠʩ. 3. ʇʨʠʤʝʨ ʟʘʜʘʥʠʷ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʶ  

ʜʣʷ ʪʝʤʳ ʫʨʦʢʘ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʘè 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʧʣʘʢʘʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʪʫʜʝʥʪʘʤʠ, ʩ ʯʝʪʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʙʣʦʢʠ (ʧʝʨʚʦʛʦ ʧʣʘʥʘ ʩ ʥʘʯʘʣʴʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦʙ ʦʙʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʫʯʝʙʥʦʡ ʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ 

ʧʣʘʢʘʪʝ ʠ ʧʦʜʯʠʥʝʥʥʳʝ ʝʤʫ ʙʣʦʢʠ ʩ ʨʘʟʚʝʨʥʫʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʚʩʪʨʦʝʥʥʳʤʠ 

ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʪʨʝʥʘʞʝʨʘʤʠ, ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʚʠʜʝʦ, ʟʘʜʘʥʠʷʤʠ, ʪʝʩʪʘʤʠ ʠ ʜʨ.). ʅʘʚʠʛʘʮʠʶ 

ʧʦ ʚʩʝʤ ʙʣʦʢʘʤ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʘʢʘʪʘ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ 

ʵʣʝʤʝʥʪʳ [11]. 

 

 
 

ʈʠʩ. 4. ʇʨʠʤʝʨ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʣʘʢʘʪʘ ʧʦ ʪʝʤʝ çʀʥʬʦʨʤʘʮʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳè  

ʚ ʜʠʥʘʤʠʢʝ ʦʥʣʘʡʥ-ʨʘʙʦʪʳ ʩ ʥʠʤ 
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ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʧʣʘʢʘʪʳ ʦʪʥʦʩʷʪ ʢ ʚʠʟʫʘʣʴʥʳʤ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʨʝʛʫʣʷʪʠʚʘʤ ʣʦʛʠʢʦ-

ʩʤʳʩʣʦʚʦʛʦ ʪʠʧʘ (ʐʪʝʡʥʙʝʨʛ ɺ.ʕ., ʄʘʥʴʢʦ ʅ.ʅ., ʄʫʩʪʘʝʚ ɸ.ʌ. ʠ ʜʨ.) ʠ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʫʯʠʪʝʣʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʠʤ ʟʘʜʘʯ ʢʦʤʧʣʝʢʩʥʦ [11; 

18; 19]. ɺ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʘʭ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ 

ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʚʠʜʝʦ ʠ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʘʥʠʤʘʮʠʠ ʠ ʪʨʝʥʘʞʝʨʳ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʪʨʘʙʦʪʢʠ ʧʦʣʫʯʘʝʤʳʭ ʥʘʚʳʢʦʚ, ʪʝʩʪʦʚʳʝ ʠ ʧʨʦʚʝʨʦʯʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ ʠʪʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ) ʚ ʦʜʥʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʩ ʫʯʝʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʦʥʣʘʡʥ-ʦʙʫʯʝʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʩ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʫʯʝʥʠʷ [7; 11]. 

ɸʥʘʣʠʟ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʨʩʢʠʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʫʯʠʪʝʣʷ ʧʨʠ ʦʥʣʘʡʥ-

ʦʙʫʯʝʥʠʠ ʰʢʦʣʴʥʠʢʦʚ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʦʣʥʷʪʴ ʧʦʩʪʦʷʥʥʫʶ ʥʝʭʚʘʪʢʫ ʛʦʪʦʚʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʚʷʟʘʥʥʫʶ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʪʠʢʠ ʢʘʢ ʥʘʫʢʠ ʠ 

ʙʳʩʪʨʳʤ ʫʩʪʘʨʝʚʘʥʠʝʤ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ. ɸʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʫʯʠʪʝʣʷ ʘʢʪʠʚʥʦ ʩʦʟʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʙ-ʨʝʩʫʨʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʷʟʳʢʘ HTML5, ʪʘʢ 

ʠ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ ʀʥʪʝʨʥʝʪʘ. 

2. ʇʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʘʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʥʣʘʡʥ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʣʘʢʘʪʦʚ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʟʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʠʭ: ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ; ʦʨʛʘʥʠʟʘʮʠʠ ʯʝʪʢʦʡ ʩʪʨʫʢʪʫʨʳ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʟʚʦʨʘʯʠʚʘʥʠʷ ʠ ʩʚʝʨʪʳʚʘʥʠʷ ʫʯʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʢʦʥʪʝʥʪʘ; ʨʝʘʣʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʨʝʩʫʨʩʦʤ ʢʘʢ ʧʨʠ ʦʯʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ; ʦʨʛʘʥʠʟʘʮʠʠ ʘʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʰʢʦʣʴʥʠʢʦʚ ʩ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʤʝʩʪʘ ʠ ʚʨʝʤʝʥʠ ʟʘʥʷʪʠʡ. 

3. ʕʬʬʝʢʪʠʚʥʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ ʦʩʥʦʚʝ 

ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ ʚʩʝʩʪʦʨʦʥʥʶʶ ʩʦʮʠʘʣʠʟʘʮʠʶ, 

ʨʘʟʚʠʪʠʝ ʠ ʚʦʩʧʠʪʘʥʠʝ. ʉʦʟʜʘʚʘʪʴ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʘ ʰʢʦʣʴʥʠʢʦʚ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʥʘ ʦʩʥʦʚʝ: 

ʩʝʪʝʚʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʠʥʪʝʨʥʝʪʘ, ʩʚʦʝʛʦ ʣʠʯʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʘʡʪʘ ʠʣʠ ʙʘʟʝ 

ʩʚʦʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʚʘʪʴ ʧʦʨʪʘʣ ʚ ʀʥʪʝʨʥʝʪʝ. 

4. ʇʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʫ ʦʙʫʯʘʶʱʠʭʩʷ, ʥʦ ʠ 

ʧʦʚʳʰʘʪʴ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʤʝʪʫ, ʨʘʟʚʠʚʘʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʶ. 

5. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʩʘʤʦʤʫ ʫʯʠʪʝʣʶ, ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ 

ʦʪʢʨʳʪʠʡ ʠ ʧʦʣʝʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʨʦʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʚʳʢʠ.  

ɺ ʟʘʢʣʶʯʝʥʠʠ ʦʪʤʝʪʠʤ, ʯʪʦ ʩʦʟʜʘʥʥʳʝ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ 

ʧʦʤʦʛʫʪ ʫʯʠʪʝʣʶ ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʩʠʣʳ, ʘ ʪʘʢʞʝ ʙʫʜʫʪ ʧʦʣʝʟʥʳʤʠ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ, ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʥʝ ʤʦʛʫʪ ʧʦʩʝʱʘʪʴ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ  

ˉ 19-29-14064 çʊʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʥʣʘʡʥ-ʩʦʦʙʱʝʩʪʚʘʭ ʫʯʘʱʠʭʩʷ ʰʢʦʣè. 
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ʂʦʩʦʚʮʦʚ ʅ.ɸ. 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ 

ʛ. ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʷ 

 

ʈɸɹʆʊɸ ʉ RFID ʄɽʊʂɸʄʀ ʉʊɸʅɼɸʈʊɸ ISO/IEC 15693  

ʅɸ ʇʈʀʄɽʈɽ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ɸʅɼʈʆʀɼ 

 

RFID ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʛʠʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. ʂ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʤʝʪʢʠ (ʪʝʛʠ), ʪʘʢ ʠ 

ʩʯʠʪʳʚʘʪʝʣʠ (ʨʠʜʝʨʳ). ʀʤ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ. ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ (RFID) ï ʠʩʧʦʣʴʟʫʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʤʝʪʦʢ, 

ʢʦʪʦʨʳʝ ʧʨʠʢʨʝʧʣʝʥʳ ʢ ʦʙʲʝʢʪʘʤ ʠ ʧʨʝʜʤʝʪʘʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʤʝʪʢʘʭ (ʠʣʠ 

ʪʝʛʘʭ) ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

ʋ ʧʘʩʩʠʚʥʳʭ ʤʝʪʦʢ ʥʝʪ ʚʩʪʨʦʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʜʣʷ ʧʠʪʘʥʠʷ. ʇʘʩʩʠʚʥʳʝ ʪʝʛʠ 

ʩʦʙʠʨʘʶʪ ʙʣʘʛʦʜʘʨʷ ʂʄʆʇ-ʯʠʧʫ ʵʥʝʨʛʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʧʨʦʩʘ ʨʘʜʠʦʚʦʣʥ ʦʪ ʨʷʜʦʤ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ RFID - ʩʯʠʪʳʚʘʪʝʣʷ. 

ʋ ʘʢʪʠʚʥʳʭ ʤʝʪʦʢ ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʦʢʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ (ʙʘʪʘʨʝʷ). ʆʥʠ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʩʦʪʥʠ ʤʝʪʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʩʯʠʪʳʚʘʪʝʣʷ RFID. ʄʝʪʢʘ ʤʦʞʝʪ ʥʝ 

ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʝʸ ʦʪ ʰʪʨʠʭ ʢʦʜʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʨʦʝʥʘ ʚ ʦʪʩʣʝʞʠʚʘʝʤʳʡ ʦʙʲʝʢʪ (https://clck.ru/34pdkG). 

ɻʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ RFID ʤʝʪʢʠ. 

RFID-ʤʝʪʢʠ (ʪʝʛʠ) ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ. ʊʘʢʘʷ ʤʝʪʢʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʢʨʝʧʣʝʥʘ ʢ ʘʚʪʦʤʦʙʠʣʶ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʥʘ ʩʪʨʦʡʢʝ. ʊʘʢʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʙʳʩʪʨʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʩʢʣʘʜʩʢʦʛʦ 

ʫʯʸʪʘ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʮʠʷ ʩ ʪʘʢʠʤʠ ʪʝʛʘʤʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʩʣʝʞʝʥʘ. 

ʊʘʢ ʢʘʢ ʪʘʢʠʝ ʤʝʪʢʠ ʤʦʛʫʪ ʧʨʠʢʨʝʧʣʷʪʴʩʷ ʢ ʥʘʣʠʯʥʳʤ ʜʝʥʴʛʘʤ, ʣʠʯʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʵʣʝʤʝʥʪʘʤ ʦʜʝʞʜʳ ʠ ʜʘʞʝ ʚʞʠʚʣʷʪʴʩʷ ʚ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʩʯʠʪʳʚʘʥʠʝ ʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʩʦʛʣʘʩʠʷ ʯʝʣʦʚʝʢʘ ʯʘʩʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʝʨʴʸʟʥʳʤ ʥʘʨʫʰʝʥʠʝʤ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʕʪʠ ʧʨʦʙʣʝʤʳ ʧʨʠʚʝʣʠ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʝʧʝʨʴ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʯʝʣʦʚʝʢʘ ʥʘ ʟʘʢʨʳʪʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʤ ʪʨʘʚʤʳ, ʧʦʩʪʨʘʜʘʚʰʝʛʦ 

ʣʝʛʯʝ ʦʧʦʟʥʘʪʴ, ʦʢʘʟʘʪʴ ʧʝʨʚʫʶ ʧʦʤʦʱʴ ʠ ʚʳʟʚʘʪʴ ʩʢʦʨʫʶ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʨʘʞʝʥʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

ʄʝʪʢʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʟʜʘʥʳ ʩ ʟʘʱʠʪʦʡ ʧʨʦʪʠʚ ʨʘʟʣʠʯʥʳʭ ʫʜʘʨʦʚ, ʦʪ ʩʚʝʪʘ, ʜʦʞʜʷ, 

ʤʘʩʣʘ, ʧʳʣʠ, ʚʣʘʛʠ ʠ ʜʨʫʛʠʭ ʞʝʩʪʢʠʭ ʫʩʣʦʚʠʡ. ʊʘʢʠʤ ʤʝʪʢʘʤ ʦʙʳʯʥʦ ʥʝ ʥʫʞʥʳ ʠʩʪʦʯʥʠʢʠ 

ʧʠʪʘʥʠʷ, ʪ.ʢ. ʦʥʠ ʧʘʩʩʠʚʥʳ ʚ ʨʘʙʦʪʝ ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʦʩʫʪʦʯʥʦ ʙʝʟ ʨʠʩʢʘ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. 

ʕʪʠ ʚʠʜʳ ʙʠʨʦʢ ʜʣʷ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʯʘʩʪʦ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʧʘʨʢʦʤ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʦʚ ʜʣʷ 

ʩʥʘʙʞʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  
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ɺʠʜʳ ʧʨʦʪʦʢʦʣʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ RFID. 

ɺʩʝ ʪʨʘʥʩʧʦʥʜʝʨʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ RFID, ʨʘʙʦʪʘʶʪ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʯʘʩʪʦʪʘʭ ʧʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤ ʧʨʦʪʦʢʦʣʘʤ ï ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʜʠʥʳʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʠʭ ʦʧʠʩʘʥʠʝ. 

ISO/IEC 18000 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʨʥʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʳ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ 

ʦʪ 125 ʢɻʮ ʜʦ 2,45 ɻɻʮ. ʇʦʜʜʝʨʞʠʚʘʶʪʩʷ ʢʘʢ ʧʘʩʩʠʚʥʳʤʠ, ʪʘʢ ʠ ʘʢʪʠʚʥʳʤʠ ï ʩ ʤʠʥʠʘʪʶʨʥʦʡ 

ʙʘʪʘʨʝʡʢʦʡ ï ʨʘʜʠʦʤʝʪʢʘʤʠ, ʪʨʘʥʩʣʠʨʫʶʱʠʤʠ ʩʠʛʥʘʣ ʥʘ ʜʠʩʪʘʥʮʠʠ ʦʪ 20 ʩʤ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ.  

ISO 11784/11785 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʪʝʛʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ. 

ʊʘʢʠʝ ʨʘʜʠʦʤʝʪʢʠ ʯʘʩʪʦ ʠʤʧʣʘʥʪʠʨʫʶʪʩʷ. ʊʘʢʞʝ ʪʨʘʥʩʧʦʥʜʝʨʳ ʩ ʤʠʢʨʦʯʠʧʘʤʠ ʤʦʛʫʪ 

ʟʘʢʨʝʧʣʷʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʣʝ ʞʠʚʦʪʥʦʛʦ. 

ISO/IEC 14443 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʧʘʨʘʤʝʪʨʳ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʢʘʨʪ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʯʘʩʪʦʪʝ 13,56 ʄɻʮ, ʧʨʘʚʠʣʘ ʠ ʧʦʨʷʜʦʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʝʣʠʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ 

ï Type A ʠ Type B. ʈʘʟʣʠʯʘʶʪʩʷ ʩʭʝʤʘʤʠ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʦʚ, ʧʨʠʥʮʠʧʘʤʠ ʰʠʬʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʠ ʩʧʦʩʦʙʘʤʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʈʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʘʷ ʜʠʩʪʘʥʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ï 

ʜʦ 10 ʩʤ. 

ISO/IEC 15693 

ʇʦʧʫʣʷʨʥʳʡ High RFID-ʩʪʘʥʜʘʨʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʝʪʦʢ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʯʘʩʪʦʪʝ 13,56 ʄɻʮ, ʠ ʯʠʧʦʚ ʜʣʷ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ. 

ʉʦʚʤʝʩʪʠʤ ʩ ISO 18000-3 ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʥʘ ʙʦʣʴʰʠʭ ʜʠʩʪʘʥʮʠʷʭ 

(https://clck.ru/34pdkf). 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ISO/IEC 15693 

ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʬʝʨʘʭ: 

Å ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʳʨʴʷ ʠ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

Å ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʤʘʨʪ-ʢʘʨʪʘʤʠ, ʧʦʣʠʩʘʤʠ, 

ʘʤʙʫʣʘʪʦʨʥʳʤʠ ʢʘʨʪʘʤʠ ʧʘʮʠʝʥʪʦʚ, ʜʦʢʫʤʝʥʪʘʤʠ ʚʨʘʯʝʡ; 

Å ʪʨʘʥʩʧʦʨʪʘ ï ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʢʦʚʢʘʤʠ; 

Å ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚ ʟʜʘʥʠʠ; 

Å ʬʠʥʘʥʩʦʚ ï ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʘʢʪʠʚʘʤʠ; 

Å ʪʦʨʛʦʚʣʠ ʠ ʣʦʛʠʩʪʠʢʠ ï ʜʣʷ ʤʘʨʢʠʨʦʚʢʠ ʊʄʎ; 

Å ʚ ʙʠʙʣʠʦʪʝʢʘʭ ï ʜʣʷ ʫʯʝʪʘ ʢʥʠʛ ʥʘ ʧʦʣʢʘʭ. 

ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ ʤʝʪʦʢ ʩʪʘʥʜʘʨʪʘ  ISO/IEC 15693 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʣʶʩʦʚ ʤʝʪʢʠ ʧʦ ʩʪʘʥʜʘʨʪʫ ISO/IEC 15693 ʷʚʣʷʝʪʩʷ ʝʝ ʜʠʘʧʘʟʦʥ ʜʣʷ 

ʩʨʘʙʘʪʳʚʘʥʠʷ. ɼʠʘʧʘʟʦʥ ʨʘʩʩʪʦʷʥʠʷ ʚ ʧʘʩʩʠʚʥʦʤ ʨʝʞʠʤʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 1 ʤʝʪʨʘ, ʚ ʘʢʪʠʚʥʦʤ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ(ʩ ʧʦʜʢʣʶʯʝʥʥʳʤ ʧʠʪʘʥʠʝʤ) ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 100 ʤʝʪʨʦʚ. 
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ʉʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʤʝʪʘʣʣʦʚ ï 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʟʘʪʫʭʘʥʠʝ. 

ɹʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʨʨʝʢʪʥʦ. ɺ ʩʨʝʜʥʝʤ 

ʦʪ -20 ÁC ʜʦ +65 ÁC, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ. 

ʊʘʢ ʢʘʢ ʤʝʪʢʘ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʚ ʨʝʞʠʤʝ ʩ ʧʦʜʘʯʝʡ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʙʝʟ ʥʝʝ, ʫ ʥʝʢʦʪʦʨʳʭ 

ʤʝʪʦʢ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʪʦ, ʢʘʢʠʝ ʬʫʥʢʮʠʠ ʦʥʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ. ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʷʚʣʷʝʪʩʷ ʢʘʢ ʧʣʶʩʦʤ, ʠʟ-ʟʘ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʯʠʪʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʚ ʵʢʩʪʨʝʥʥʦʡ ʩʠʪʫʘʮʠʠ, ʪʘʢ ʠ ʤʠʥʫʩʦʤ, ʚʝʜʴ ʙʝʟ ʧʠʪʘʥʠʷ ʜʦʩʪʫʧ ʢ ʦʩʥʦʚʥʳʤ ʜʘʥʥʳʤ 

ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥ. ʊʘʢ ʞʝ ʙʝʟ ʟʥʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʥʘ ʤʝʪʢʫ ʧʦʜʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʧʠʪʘʥʠʝ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ ʩʦ ʩʨʦʢʘʤʠ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦʩʣʝ ʘʚʘʨʠʠ, 

ʟʘʤʝʜʣʠʪʴ ʨʘʟʨʘʙʦʪʢʫ  ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʤʝʪʢʠ, ʘ ʪʘʢ ʞʝ ʧʦʪʝʨʷʪʴ 

ʵʪʠ ʜʘʥʥʳʝ ʚ ʧʨʠʥʮʠʧʝ. 

ʊʨʫʜʥʦʩʪʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʘʢ ʞʝ ʚ ʤʘʥʠʧʫʣʷʮʠʷʭ ʩ ʜʘʥʥʳʤʠ, ʪ. ʢ. ʧʨʠʥʠʤʘʪʴ ʠ 

ʦʪʜʘʚʘʪʴ ʠʭ ʤʝʪʢʘ ʤʦʞʝʪ ʚ ʬʦʨʤʘʪʝ ʦʪ ʦʜʥʦʛʦ ʜʦ ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ ʠʟ ʯʝʪʳʨʝʭ 

ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʭ ʯʠʩʝʣ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ 

ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʦʪʧʨʘʚʢʠ ʩʦʦʙʱʝʥʠʷ ʜʣʷ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʩ ʫʩʪʨʦʡʩʪʚʘ.  

RFID ʠ ʩʤʘʨʪʬʦʥʳ 

ʉʝʡʯʘʩ ʙʦʣʴʰʠʥʩʪʚʦ ʩʤʘʨʪʬʦʥʦʚ ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʙʦʪʫ ʩ NFC, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʘʩʩʠʚʥʦʡ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ RFID, ʢ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʦʪʥʦʩʠʪʩʷ ʤʝʪʢʠ 

ʩʪʘʥʜʘʨʪʘ ISO/IEC 15693. ʋ ʥʠʭ ʪʘʢ ʞʝ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ  ʨʘʩʩʪʦʷʥʠʝ, ʩ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʫʩʪʨʦʡʩʪʚʦʤ. ʆʙʳʯʥʦ ʦʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʠʭ 

ʩʘʥʪʠʤʝʪʨʦʚ.ɼʣʷ ʙʦʣʴʰʝʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʪʠʧʘ RFID / ʘʢʪʠʚʥʦʡ RFID 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʥʝʰʥʠʡ ʩʯʠʪʳʚʘʪʝʣʴ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʩ ʤʦʙʠʣʴʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ.  

ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʤʦʜʝʣʴ ʩʤʘʨʪʬʦʥʘ ʠ ʚʝʨʩʠʶ ʝʛʦ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢ 

ʥʘʧʨʠʤʝʨ ʤʦʜʫʣʴ NFC ʫ ʢʦʤʧʘʥʠʠ Apple ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘʯʠʥʘʷ ʩ ʤʦʜʝʣʠ Iphone 6, ʦʜʥʘʢʦ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ RFID ʤʝʪʢʘʤʠ ʥʝʦʙʭʦʜʠʤʘ ʚʝʨʩʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ IOS 11. 

ɺ ʩʤʘʨʪʬʦʥʘʭ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ Android ʜʣʷ ʵʪʦʛʦ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʣʘʩʩʳ: 

NfcA, NfcB, NfcF, NfcV, NDEF. ɼʘʥʥʳʝ ʢʣʘʩʩʳ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ 2010 ʛʦʜʫ ʠ ʜʦ ʩʠʭ ʧʦʨ 

ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. ɼʣʷ ʥʘʰʠʭ ʮʝʣʝʡ ʧʦʜʭʦʜʠʪ ʢʣʘʩʩ NfcV, ʩ ʥʠʤ ʤʳ ʨʘʙʦʪʘʪʴ ʠ ʙʫʜʝʤ. 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʠʣʦʞʝʥʠʷ ʢ ʨʘʙʦʪʝ 

ɼʣʷ ʥʘʯʘʣʘ, ʚ ʬʘʡʣʝ ʤʘʥʠʬʝʩʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ nfc . 

<uses-permission android:name="android.permission.NFC"/> 

ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʧʠʩʘʪʴ intent-filter ʜʣʷ ʥʘʰʝʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ 

ʟʘ ʦʙʥʘʨʫʞʝʛʠʝ nfc-ʪʵʛʘ ʧʦʙʣʠʟʦʩʪʠ. 

 

<intent-filter> 

    <action android:name="android.nfc.action.NDEF_DISCOVERED" /> 

    <category android:name="android.intent.category.DEFAULT" /> 

</intent-filter> 
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<intent-filter> 

    <action android:name="android.nfc.action.TAG_DISCOVERED" /> 

    <category android:name="android.intent.category.DEFAULT" /> 

</intent-filter> 

<intent-filter> 

    <action android:name="android.nfc.action.TECH_DISCOVERED" /> 

    <category android:name="android.intent.category.DEFAULT" /> 

</intent-filter> 

ʃʠʩʪʠʥʛ 1. ʌʘʡʣ manifest 

 

ɿʘʪʝʤ ʧʝʨʝʭʦʜʠʤ ʚ ʢʣʘʩʩ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʤʳ ʠ ʙʫʜʝʤ ʨʘʙʦʪʘʪʴ ʩ nfc. ʊʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ NfcAdapter, ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʠ ʧʨʦʚʝʨʠʪʴ, ʝʩʪʴ ʣʠ ʥʘ 

ʫʩʪʨʦʡʩʪʚʝ ʧʦʜʜʝʨʞʢʘ nfc. 

 

nfcAdapter = NfcAdapter.getDefaultAdapter(context); 

if(nfcAdapter == null){ 

    Toast.makeText(context, "No nfc support on this device", Toast.LENGTH_SHORT).show(); 

    finish(); 

} 

ʃʠʩʪʠʥʛ 2. ʆʧʨʝʜʝʣʝʥʠʝ nfc ʘʜʘʧʪʝʨʘ 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ onNewIntent, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ nfc -

ʤʝʪʢʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʵʛʘ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʙʦʪʳ ʩ ʥʠʤ. 

 

@Override 

protected void onNewIntent(Intent intent) { 

    super.onNewIntent(intent); 

   // setIntent(intent); 

    if(NfcAdapter.ACTION_TAG_DISCOVERED.equals(intent.getAction()) 

            || NfcAdapter.ACTION_NDEF_DISCOVERED.equals(intent.getAction()) 

            || NfcAdapter.ACTION_TECH_DISCOVERED.equals(intent.getAction())){ 

        if(myTag == null) { 

            myTag = intent.getParcelableExtra(NfcAdapter.EXTRA_TAG); 

        } 

} 

ʃʠʩʪʠʥʛ3. ʆʙʥʘʨʫʞʝʥʠʝ nfc ʪʵʛʘ 

 

ʇʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ NfcV ʠʟ 

ʪʵʛʘ. 
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if(nfcV == null){ 

    nfcV = NfcV.get(myTag); 

} 

ʃʠʩʪʠʥʛ 4. ʆʧʨʝʜʝʣʝʥʠʝ nfcV ɻʢʟʝʤʧʣʷʨʘ 

 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ NfcV ʦʙʲʝʢʪʘ ʤʦʞʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʙʦʪʝ ʩ ʥʠʤ. 

ʂʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ NfcV 

ɼʣʷ ʨʘʙʦʪʳ ʩ nfcV ʦʧʨʝʜʝʣʝʥʦ 4 ʚʠʜʘ ʢʦʤʘʥʜ: ʦʙʷʟʘʪʝʣʴʥʳʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ, 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ, ʟʘʢʨʳʪʳʝ.  

ʆʙʷʟʘʪʝʣʴʥʳʝ ʢʦʤʘʥʜʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ '01' ʜʦ '1F'. ʂʦʜʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʤʘʥʜ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ '20' ʜʦ '9F'. ʂʦʜʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʘʥʜ ʥʘʭʦʜʷʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ óɸʆ' ʜʦ óDFô. ʂʦʜʳ ʟʘʢʨʳʪʳʭ ʢʦʤʘʥʜ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ óɽ0ô ʜʦ óFFô. 

ʉʧʠʩʦʢ ʢʦʤʘʥʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ. 

 

 
 

ʈʠʩ. ʉʧʠʩʦʢ ʢʦʤʘʥʜ ʜʣʷ ʨʘʙʦʪʳ ʩ NfcV 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʢʦʤʘʥʜʳ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ, ʪ.ʢ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʱʝ 

ʚʩʝʛʦ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ ʥʝʦʙʭʦʜʠʤʦ ʦʪʧʨʘʚʠʪʴ ʤʘʩʩʠʚ ʙʘʡʪʦʚ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ: 

ï ʬʣʘʛʘ(ʦʪ '00' ʜʦ '60'); 

ï ʥʦʤʝʨʘ ʢʦʤʘʥʜʳ; 

ï UID ʤʝʪʢʠ; 
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ï ʥʦʤʝʨʘ ʙʣʦʢʘ(ʮʝʣʝʚʦʛʦ ʣʠʙʦ ʥʘʯʘʣʴʥʦʛʦ); 

ï ʜʘʥʥʳʭ(ʝʩʣʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʢʦʤʘʥʜʳ ʜʣʷ ʟʘʧʠʩʠ); 

ï ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ(ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʤ ʬʫʥʢʮʠʠ ʩ ʯʪʝʥʠʝʤ/ʟʘʧʠʩʴʶ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ 

ʙʣʦʢʘ). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʩ ʪʵʛʘ nfcV ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʘʥʜʘ 

trancieve. ʅʘ ʚʭʦʜ ʦʥʘ ʧʦʣʫʯʘʝʪ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʤʘʩʩʠʚ ʙʘʡʪʦʚ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʬʣʘʛʘ, 

ʢʦʜʘ ʢʦʤʘʥʜʳ, id ʪʛɻʘ, ʜʘʥʥʳʭ ʣʠʙʦ ʥʦʤʝʨʦʚ ʥʘʯʘʣʴʥʦʛʦ, ʢʦʥʝʯʥʦʛʦ ʠʣʠ ʮʝʣʝʚʦʛʦ ʙʣʦʢʘ. 

ʂʦʤʘʥʜʘ ʜʣʷ ʯʪʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʙʣʦʢʘ 

ʉʥʘʯʘʣʘ ʬʦʨʤʠʨʫʝʤ ʤʘʩʩʠʚ ʙʘʡʪʦʚ, ʦʪʢʨʳʚʘʝʤ ʩʦʝʜʠʥʝʥʠʝ ʩ ʪʵʛʦʤ,ʧʦʩʣʝ ʥʘʯʠʥʘʝʤ 

ʦʪʧʨʘʚʢʫ ʠʭ ʚ ʥʘʰ ʪʵʛ, ʧʦ ʦʢʦʥʯʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʢʨʳʪʴ ʩʦʝʜʠʥʝʥʠʝ. ʂʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ʩ 

nfcV ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʦʪʜʝʣʴʥʦʤ ʦʪ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ, ʠʥʘʯʝ ʧʨʠʣʦʞʝʥʠʝ ʩʣʦʤʘʝʪʩʷ. 

 

byte[] id = myTag.getId();//ʧʦʣʫʯʘʝʤ id ʪʵʛʘ 

byte[] read = new byte[3 + id.length];//ʩʦʟʜʘʝʤ ʤʘʩʩʠʚ ʙʘʡʪʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʤ 

ʬʦʨʤʠʨʦʚʘʪʴ 

byte blockNo = 0;//ʥʦʤʝʨ ʙʣʦʢʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʤ ʩʯʠʪʳʚʘʪʴ 

read[0] = 0x60;//ʬʣʘʛ 

read[1] = 0x20;//ʢʦʜ ʢʦʤʘʥʜʳ 

System.arraycopy(id,0,read,2,id.length); 

read[2+id.length] = blockNo; 

new Thread(new Runnable() { 

    @Override 

    public void run() { 

        try { 

            if(!nfcV.isConnected()){ 

            nfcV.connect(); 

            } 

            byte[] result = nfcV.transceive(read); 

            

        } catch (IOException e) { 

            e.printStackTrace(); 

        }finally { 

            if(nfcV.isConnected()){ 

                runOnUiThread(new Runnable() { 

                    @Override 

                    public void run() { 

                        Toast.makeText(context, "NfcV is connected", 

Toast.LENGTH_SHORT).show(); 

                    } 

                }); 
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            }else{ 

                runOnUiThread(new Runnable() { 

                    @Override 

                    public void run() { 

                        Toast.makeText(context, "NfcV is not connected", 

Toast.LENGTH_SHORT).show(); 

                    } 

                }); 

            } 

        } 

    } 

}).start(); 

ʃʠʩʪʠʥʛ 5. ʇʨʠʤʝʨ ʢʦʜʘ ʜʣʷ ʯʪʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʙʣʦʢʘ 

 

ʊʘʢ ʢʘʢ ʢʦʜ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ ʠʜʝʥʪʠʯʝʥ, ʦʛʨʘʥʠʯʫʩʴ ʪʦʣʴʢʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʘʩʩʠʚʘ ʙʘʡʪʦʚ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʢʦʤʘʥʜ. 

 

ʂʦʤʘʥʜʘ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʥʘʙʦʨʘ ʙʣʦʢʦʚ 

byte[] id = myTag.getId(); 

byte[] read = new byte[4 + id.length]; 

byte blockNo = 0;//ʥʦʤʝʨ ʥʘʯʘʣʴʥʦʛʦ ʙʣʦʢʘ 

byte blockCount = 50;//ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ 

System.out.println("block count : " + (nfcV.getMaxTransceiveLength()+1)/8); 

read[0] = 0x60; 

read[1] = 0x23; 

System.arraycopy(id,0,read,2,id.length); 

read[2+id.length] = blockNo; 

read[3+id.length] = blockCount ; 

ʃʠʩʪʠʥʛ 6. ʇʨʠʤʝʨ ʢʦʜʘ ʜʣʷ ʯʪʝʥʠʷ ʥʘʙʦʨʘ ʙʣʦʢʘ 

 

ʂʦʤʘʥʜʘ ʜʣʷ ʟʘʧʠʩʠ ʝʜʠʥʠʯʥʦʛʦ ʙʣʦʢʘ 

 String s = "Home"; 

 byte[] content = s.getBytes(StandardCharsets.US_ASCII); 

 StringBuilder sbd = new StringBuilder(); 

 for (byte b : content) { 

     sbd.append(String.format("%02X ", b)); 

 } 

 byte[] data = new byte[3+content.length]; 

 data[0] = 0x00; 

 data[1] = 0x21; 



 XXV ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

63 

 data[2] = 1; 

 System.arraycopy(content,0,data,3,content.length); 

ʃʠʩʪʠʥʛ 7. ʇʨʠʤʝʨ ʢʦʜʘ ʜʣʷ ʟʘʧʠʩʠ ʝʜʠʥʠʯʥʦʛʦ ʙʣʦʢʘ 

 

ʂʦʤʘʥʜʘ ʜʣʷ ʟʘʧʠʩʠ ʥʘʙʦʨʘ ʙʣʦʢʦʚ 

 

 String s = "Our home"; 

 byte[] content = s.getBytes(StandardCharsets.US_ASCII); 

 StringBuilder sbd = new StringBuilder(); 

 for (byte b : content) { 

     sbd.append(String.format("%02X ", b)); 

 } 

 byte[] data = new byte[4+content.length]; 

 byte blockCount = 1; 

 data[0] = 0x00; 

 data[1] = 0x24; 

 data[2] = 1; 

 data[3] = blockCount; 

 System.arraycopy(content,0,data,4,content.length); 

ʃʠʩʪʠʥʛ 8. ʇʨʠʤʝʨ ʢʦʜʘ ʜʣʷ ʟʘʧʠʩʠ ʥʘʙʦʨʘ ʙʣʦʢʦʚ 

 

ɺʘʞʥʦʝ ʟʘʤʝʯʘʥʠʝ, ʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ ʜʣʷ ʟʘʧʠʩʠ ʥʘʯʠʥʘʝʪʩʷ ʩ 0. ʉʣʝʜʦʚʘʪʝʣʴʥʦ 

ʟʥʘʯʝʥʠʝ 0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 ʙʣʦʢʫ ʜʣʷ ʟʘʧʠʩʠ, ʟʥʘʯʝʥʠʝ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2 ʙʣʦʢʘʤ ʜʣʷ ʟʘʧʠʩʠ. 

RFID ʤʝʪʢʠ ʩʪʘʥʜʘʨʪʘ ISO/IEC 15693 ʷʚʣʷʶʪʩʷ ʢʨʘʡʥʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʟʜʝ. ʆʙʣʘʜʘʶʪ 

ʦʯʝʥʴ ʥʝʧʣʦʭʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʪʘʢ ʞʝ ʜʦʚʦʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʴʶ ʥʘ ʨʳʥʢʝ. 

ɺ ʨʘʙʦʪʝ ʦʥʠ ʧʦʢʘʟʳʚʘʶʪ ʩʝʙʷ ʩʪʘʙʠʣʴʥʦ ʭʦʨʦʰʦ, ʤʛʥʦʚʝʥʥʦ ʦʪʢʣʠʢʘʶʪʩʷ ʥʘ 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʥʠʭ ʩʯʠʪʳʚʘʪʝʣʴ, ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʚʳʧʦʣʥʷʶʪ ʢʦʤʘʥʜʳ ʠ ʦʙʤʝʥʠʚʘʶʪʩʷ 

ʜʘʥʥʳʤʠ. ʀʤʝʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʨʤ-ʬʘʢʪʦʨʦʚ, ʩʪʦʡʢʦʩʪʴ ʢ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʘʢʪʠʚʥʳʡ ʠ 

ʧʘʩʩʠʚʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ʆʪʣʠʯʥʦ ʧʦʜʦʡʜʫʪ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʥʫʞʜ ʧʦ ʪʠʧʫ ʧʨʦʧʫʩʢʘ ʥʘ 

ʤʝʩʪʦ ʨʘʙʦʪʳ, ʪʘʢ ʠ ʩʧʝʮʠʬʠʯʥʳʭ, ʧʦ ʪʠʧʫ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩ ʦʪʩʣʝʞʠʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʪʘʥʜʘʨʪʘ ISO/IEC 15693-3:2009, ʘ ʪʘʢʞʝ ʨʘʟʦʙʨʘʥ 

ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩ ʤʝʪʢʘʤʠ RFID ʥʘ ʧʨʠʤʝʨʝ Android-ʧʨʠʣʦʞʝʥʠʷ. 

 

É ʂʦʩʦʚʮʦʚ ʅ.ɸ., 2023  
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ʂʦʩʪʶʯʝʥʢʦ ʇ.ɸ., ʂʦʨʥʘʫʭʦʚʘ ʄ.ɸ. 

ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɹʀʃʔʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ  

ɼʃʗ ʄʆʅʀʊʆʈʀʅɻɸ ʋʉʇɽɺɸɽʄʆʉʊʀ ʉʊʋɼɽʅʊɸ  

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʘ ʥʘ ʙʘʟʝ ʬʨʝʡʤʚʦʨʢʘ React 

Native, ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java Script, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʘʩʠʥʭʨʦʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ 

ʜʘʥʥʳʭ Async Storage ʠ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ Cloud Firestore, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʢ 

ʩʝʨʚʝʨ.  

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʞʜʦʤʫ 

ʩʪʫʜʝʥʪʫ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ. ɺ 

ʦʩʥʦʚʥʦʤ ʵʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʠʰʴ ʥʘ ʩʘʡʪʝ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʚʦʟʤʦʞʥʦ. ɿʘʛʨʫʟʢʘ ʩʘʡʪʘ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʥʘʣʠʯʠʝ 

ʧʦʩʪʦʷʥʥʦʛʦ ʠʥʪʝʨʥʝʪ ʩʦʝʜʠʥʝʥʠʷ. ɼʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʧʦʨʦʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʨʝʜʩʪʚ 

ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʘ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ [4; 5]. ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʫʩʧʝʚʘʝʤʦʩʪʠ. ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ 

ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

ɺ ʨʘʙʦʪʝ [1] ʘʚʪʦʨʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ 

ʫʩʧʝʚʘʝʤʦʩʪʴʶ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠ ʧʦʤʦʱʠ ʩʪʝʢʘ ʪʝʭʥʦʣʦʛʠʡ Java Spring 

MVC + Web-ʩʝʨʚʠʩ + Xamarin-ʧʨʠʣʦʞʝʥʠʝ. ɺ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʦʝʢʪʦʚ. ʊʘʢʞʝ ʘʚʪʦʨʦʤ 

ʦʧʠʩʳʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʘʪʪʝʨʥʳ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʚʝʨʘ, ʥʘ 

ʢʦʪʦʨʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ, ʠ ʢʣʠʝʥʪʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʬʫʥʢʮʠʠ ʩʯʠʪʳʚʘʥʠʷ ʠ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʚʳʩʪʫʧʘʶʪ ʥʝʢʠʝ ʫʯʝʙʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʨʘʟʤʝʩʪʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʨʦʣʴʶ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʘ ʚʳʧʦʣʥʠʪʴ ʠ 

ʨʘʟʤʝʩʪʠʪʴ ʚʳʙʨʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʨʦʣʴʶ ʫʯʝʥʠʢ.  

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTPS, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝ ʚʧʦʣʥʝ ʩʪʘʥʜʘʨʪʥʳʤ ʨʝʰʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʚ ʩʣʫʯʘʡ ʩ ʫʯʝʙʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, 

ʢʦʠʤʠ ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʦ ʠ ʪʘʢʞʝ ʘʫʜʠʦ ʠʣʠ 

ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʳ. ʄʘʪʝʨʠʘʣʳ ʪʘʢʦʛʦ ʨʦʜʘ ʦʙʳʯʥʦ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʘʤ UDP, ʪʘʢ ʢʘʢ 

ʧʝʨʝʜʘʯʘ ʧʦ HTTPS, ʧʨʦʪʦʢʦʣʫ ʭʦʪʴ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ, ʥʦ ʩʯʠʪʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʡ, ʠ ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ ʩʥʠʞʘʝʪ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʘʢʠʭ ʦʙʲʝʤʥʳʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ.  

ɺ ʨʘʙʦʪʝ [3] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʳʡ 

ʞʫʨʥʘʣ ʫʯʝʪʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʫʯʘʱʠʭʩʷ ʰʢʦʣʳ. ɺ ʥʝʡ ʦʯʝʥʴ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ʘʥʘʣʠʟ ʷʟʳʢʦʚ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʢʠʭ ʢʘʢ C, C++, Python, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ ʥʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʛʨʘʤʤ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʢʘʢ ʧʨʦʛʨʘʤʤʥʳʝ, ʪʘʢ ʠ ʘʧʧʘʨʘʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ, ʯʪʦ ʪʘʢʞʝ ʥʝ ʥʝʩʸʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʣʴʟʳ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʪʝʤʳ ʩʦʟʜʘʥʠʷ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʜʣʷ ʩʚʝʜʝʥʠʡ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʘʚʪʦʨʦʤ 

ʙʳʣ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript, ʘ ʪʘʢʞʝ ʷʟʳʢ ʨʘʟʤʝʪʢʠ ʜʦʢʫʤʝʥʪʦʚ PhP ʠ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʘʤʠ ʜʘʥʥʳʭ MySQL. ʇʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʡ ʚʝʙ-

ʩʘʡʪ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʛʨʫʧʧʳ ʫʯʝʥʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʙʦʪʝ, ʥʝ ʫʢʘʟʘʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʣʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʦʩʪʝʡʰʠʭ ʘʪʘʢ, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ SQL ʠʥʲʝʢʮʠʠ. ʊʘʢʞʝ ʚ ʩʭʝʤʝ 

ʣʦʛʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʫʱʥʦʩʪʠ ʠ ʪʠʧʘ ʜʘʥʥʳʭ 

ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʩʫʱʥʦʩʪʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʙʘʟʳ ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʥʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʭʵʰ ʬʫʥʢʮʠʡ ʠʣʠ ʜʨʫʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʢʣʶʯʝʚʳʭ ʟʥʘʯʝʥʠʡ ʥʝ ʷʚʣʷʝʪʩʷ 

ʥʘʜʸʞʥʳʤ ʠ ʤʦʞʝʪ ʭʦʪʴ ʠ ʩ ʤʘʣʝʥʴʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʥʦ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʣʣʠʟʠʡ.  

ɺ ʮʝʣʦʤ ʨʘʙʦʪʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʬʠʢʩʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʜʘʥʥʳʭ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʝ, ʦʜʥʘʢʦ ʩʠʩʪʝʤʘ ʩʣʘʙʦ ʧʦʜʜʘʸʪʩʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ ʠʣʠ ʢʘʢʦʤʫ-ʪʦ ʥʝʪʨʠʚʠʘʣʴʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʥʝʡ ʬʫʥʢʮʠʦʥʘʣʘ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʩʪʝʢʘ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣ ʚʳʙʨʘʥ ʬʨʝʡʤʚʦʨʢ ʷʟʳʢʘ JavaScripn ReactNative, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʧʨʠʣʦʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʷʟʳʢʘ XML.  

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʠʝʥʪʩʢʫʶ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʦʩʪʦʠʪ ʠʟ ʣʦʛʠʢʠ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʘ ʪʘʢʞʝ ʣʦʢʘʣʴʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʭʨʘʥʠʣʠʱʘ, 

ʢʦʪʦʨʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʨʝʡʤʚʦʨʢ. ɺʪʦʨʦʡ ʯʘʩʪʴʶ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʥʘʙʦʨ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʢʘʪʘʣʦʛʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʚ ʩʝʙʝ ʜʘʥʥʳʝ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʛʨʫʧʧʳ ʟʘ ʢʘʢʦʡ-ʪʦ ʩʝʤʝʩʪʨ. ʉʘʤ ʢʘʪʘʣʦʛ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʜʦʢʫʤʝʥʪʦʚ, ʠʤʷ ʢʘʞʜʦʛʦ ʠʟ ʜʦʢʫʤʝʥʪʦʚ ʩʦʜʝʨʞʠʪ ʥʦʤʝʨ ʟʘʯʝʪʢʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʘ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʜʦʢʫʤʝʥʪʘ ʨʘʟʤʝʱʝʥʳ ʩʪʨʫʢʪʫʨʘ ʪʠʧʘ ʢʣʶʯ-

ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʬʨʝʡʤʚʦʨʢ ʠ ʧʦʟʚʦʣʷʶʪ ʦʙʥʦʚʣʷʪʴ ʜʘʥʥʳʝ ʙʝʟ 

ʣʠʰʥʠʭ ʤʘʥʠʧʫʣʷʮʠʡ.  

ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩ ʫʯʸʪʦʤ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʝʛʦ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ, ʦʜʥʘʢʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʢʠ ʥʘ ʩʪʦʨʦʥʝ 

ʢʣʠʝʥʪʘ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣ ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʧʦʣʥʝ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʤ ʠʭ ʟʘʧʘʩʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʫʩʣʦʚʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʧʨʠ 
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ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʚ ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʥʝ 

ʧʨʠʭʦʜʠʣʦʩʴ ʚʥʦʩʠʪʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ʦʙ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʜʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. ʊʦ ʝʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʨʠʚʠʘʣʴʥʳʤʠ ʟʘʧʨʦʩʘʤʠ: put, push, delete. 

ʊʘʢʠʝ ʟʘʧʨʦʩʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʙʘʟ ʜʘʥʥʳʭ, ʢʨʦʤʝ ʪʦʛʦ ʚ ʢʘʯʝʩʪʚʝ 

ʬʦʨʤʘʪʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʷʟʳʢ JSON, ʧʦʤʠʤʦ ʩʚʦʝʡ ʥʘʠʙʦʣʴʰʝʡ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʪʘʢʞʝ ʣʝʛʢʦ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʬʦʨʤʘʪ ʜʘʥʥʳʭ.   

ʊʘʢʞʝ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʣʦʞʝʥʠʷ.  

1. ʌʦʨʤʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʝ ʘʚʪʦʨʠʟʘʮʠʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʫʜʝʥʪʘ ʧʦ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ.  

2. ʊʘʙʣʠʮʘ ʜʣʷ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ.  

3. ʌʦʨʤʳ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ.  

4. ɸ ʪʘʢʞʝ ʯʝʢʙʦʢʩʳ ʚʳʧʘʜʘʶʱʠʝ ʩʧʠʩʢʠ ʠ ʧʦʣʷ ʚʚʦʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʤʝʩʪʨʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʶʪʩʷ ʠʣʠ ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʥʷʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʧʨʝʜʤʝʪʦʚ ʠʣʠ 

ʛʨʫʧʧ.   

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʬʨʝʡʤʚʦʨʢ ʷʟʳʢʘ 

JavaScript ï React Native. ʌʨʝʡʤʚʦʨʢ React Native ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʜʥʝʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦ ʩʦʚʧʘʜʘʶʱʠʭ ʵʣʝʤʝʥʪʘʭ.  

ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʢʘʢ ʧʨʘʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ʧʨʠʣʦʞʝʥʠʷ, ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʥʘʧʠʩʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʝʨʝʜʘʯʠ ʚ ʥʠʭ ʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʷʚʠʚʰʠʭʩʷ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ.   

ʂʨʦʤʝ ʪʦʛʦ, ʪʝʤʠ ʞʝ ʧʨʦʛʨʘʤʤʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘʧʠʩʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ UI ʵʣʝʤʝʥʪʦʚ. ɼʘʥʥʳʡ ʧʨʠʸʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ. ʂʘʨʢʘʩ ʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʝʜʠʥʦʞʜʳ, 

ʦʜʥʘʢʦ ʩʪʠʣʠʩʪʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʤʝʥʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʥʠʭ 

ʧʝʨʝʜʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʵʢʟʝʤʧʣʷʨ ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ ʮʚʝʪʦʚʫʶ ʠ 

ʩʪʠʣʠʩʪʠʯʝʩʢʫʶ ʛʘʤʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʨʫʛʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʫʯʝʙʥʦʛʦ 

ʟʘʚʝʜʝʥʠʷ. ɸ ʪʘʢʞʝ ʣʝʛʢʦ ʤʝʥʷʪʴ ʜʘʥʥʫʶ ʩʪʠʣʠʩʪʠʢʫ ʚ ʩʣʫʯʘʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ʏʪʦ 

ʢʘʩʘʝʤʦ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʪʦ ʜʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʢʦʜʘ, ʠʟʙʝʛʘʷ 

ʝʛʦ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠ ʛʨʦʤʦʟʜʢʦʩʪʴ [2].   

ʆʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʘʥʥʦʤʫ ʧʨʠʣʦʞʝʥʠʶ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʬʣʘʡʥ ʜʦʩʪʫʧʘ, ʯʪʦʙʳ 

ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʦʥʘʣ ʠʟʥʘʯʘʣʴʥʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʘ - ʩʘʡʪʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʢ ʧʨʠʣʦʞʝʥʠʶ ʧʦʜʢʣʶʯʘʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ AsyncStorage - ʥʝʢʠʡ ʘʥʘʣʦʛ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʩʝʙʝ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ. ʇʨʠ ʢʘʞʜʦʤ ʟʘʧʨʦʩʝ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ ʥʘ ʝʛʦ 

ʫʩʪʨʦʡʩʪʚʦ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʥʠʤ. ɺ ʩʣʫʯʘʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʚʥʦʩʷʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ ʦʬʣʘʡʥ ʨʝʞʠʤʝ, ʪʦ ʦʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ, ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ 

ʥʘ ʫʩʪʨʦʡʩʪʚʝ ʠ ʩʥʘʯʘʣʘ ʢ ʥʠʤ ʧʨʠʤʝʥʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ 
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ʫʩʪʨʦʡʩʪʚʝ ʦʪ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʘ ʧʦʪʦʤ ʧʨʠʤʝʥʷʝʪ ʠʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʙʘʟʳ ʜʘʥʥʳʭ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ Cloudstore FireBase. ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩʫʥʢʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʫʶ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ 

ʢʦʪʦʨʳʡ ʟʘ ʦʪʤʝʪʢʫ ʩʪʫʜʝʥʪʘ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʝʜʤʝʪʫ ʦʪʚʝʯʘʶʪ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʛʨʫʧʧʘ, 

ʩʝʤʝʩʪʨ, ʠ ʩʦʙʩʪʚʝʥʥʦ ʩʘʤ ʧʨʝʜʤʝʪ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʪʘʥʜʘʨʪʥʘʷ ʠ ʦʙʱʘʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʠ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ ʚ ʫʞʝ ʧʨʦʧʠʩʘʥʥʳʭ ʟʘʧʨʦʩʘʭ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʣʠʰʴ ʧʦʤʝʥʷʪʴ ʥʘʟʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʠʣʠ ʚʥʝʩʪʠ ʚ ʥʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. 

 

 
 

ʈʠʩ. 1. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʫʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʆʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʫʶ ʜʦʣʞʥʦ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʙʫʜʫʪ 

ʩʚʝʜʝʥʠʷ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʘ, ʘ ʠʤʝʥʥʦ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, ʥʘʙʨʘʥʥʳʭ ʟʘ ʢʦʥʢʨʝʪʥʫʶ 

ʜʠʩʮʠʧʣʠʥʫ ʚ ʢʦʥʢʨʝʪʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʘʤʳʤ ʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʫʜʝʪ ʚʳʚʦʜ ʥʘ ʵʢʨʘʥ ʪʘʙʣʠʮʳ ʩʦ ʩʚʝʜʝʥʠʷʤʠ ʦʙ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʘ. ʊʘʢʞʝ ʥʘʚʠʛʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʟʤʝʥʷʪʴ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʩʧʝʚʘʝʤʦʩʪʴ ʩʪʫʜʝʥʪʘ. ʀʥʪʝʨʬʝʡʩ 

ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʇʨʠ ʚʭʦʜʝ ʚ ʧʨʠʣʦʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʥʦʤʝʨ ʩʚʦʝʡ ʟʘʯʸʪʥʦʡ ʢʥʠʞʢʠ, ʜʘʥʥʳʡ 

ʥʦʤʝʨ ʩʣʫʞʠʪ ʥʘʟʚʘʥʠʝʤ ʢʘʪʘʣʦʛʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ ʦʙ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʘ. 

ʇʨʠ ʢʘʞʜʦʤ ʦʙʨʘʱʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢ ʩʝʨʚʝʨʫ, ʜʘʥʥʳʝ ʚ ʣʦʢʘʣʴʥʦʤ ʭʨʘʥʠʣʠʱʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʶʪʩʷ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʙʳʣʠ ʦʥʠ ʠʟʤʝʥʝʥʳ ʠʣʠ ʥʝʪ.  
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ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 
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ʂʫʧʨʠʷʥʦʚʘ ʊ.ɺ, ʇʦʩʧʝʣʦʚʘ ʅ.ɺ. 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ 

 

ʆ ʈɸɿʈɸɹʆʊʂɽ AR ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʂʀɹɽʈ-ʄʋɿɽʗ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (Augmented Reality, AR) ʟʘʪʨʘʛʠʚʘʝʪ ʤʥʦʛʠʭ 

ʣʶʜʝʡ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ AR ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ ʥʝʠʟʙʝʞʥʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʫʯʘʪʴʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʣʠʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ 

ʩʦʮʠʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʂʦʤʧʘʥʠʷ Statista (https://clck.ru/J8KjS), ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ ʘʥʘʣʠʪʠʢʦʡ ʠ ʦʙʨʘʙʦʪʢʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʫʝʪ, ʯʪʦ ʧʦʧʫʣʷʨʥʦʩʪʴ AR ʧʨʠʣʦʞʝʥʠʡ ʙʫʜʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ʊʘʢʦʡ ʚʳʚʦʜ ʙʳʣ ʩʜʝʣʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʢʦʤʧʘʥʠʝʡ Statista ʜʘʥʥʳʭ 

ʦʙ ʦʙʲʝʤʝ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʧʨʠʣʦʞʝʥʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ. ʇʦ 

ʧʨʦʛʥʦʟʘʤ, ʢ 2024 ʛʦʜʫ ʚ ʤʠʨʝ ʙʫʜʝʪ 1,73 ʤʠʣʣʠʘʨʜʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʙʠʣʴʥʦʡ AR. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʂʫʣʴʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (https://clck.ru/34pfPt), ʧʦ 

ʚʩʝʡ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ 3700 ʤʫʟʝʝʚ, ʠ ʨʘʥʴʰʝ ʠʤ ʫʜʝʣʷʣʦʩʴ ʤʘʣʦ ʚʥʠʤʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʚʝʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʫʣʴʪʫʨʳ ʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʧʨʠʚʣʝʯʝʥʠʝ ʝʛʦ ʚʥʠʤʘʥʠʷ ʢ ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʥʦʩʪʷʤ ʢʘʢ ʚ 

ʤʝʛʘʧʦʣʠʩʘʭ, ʪʘʢ ʠ ʚ ʜʝʨʝʚʥʷʭ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ. 

ɹʫʜʫʱʝʝ ʤʫʟʝʝʚ ʚ ʮʠʬʨʦʚʦʝ ʚʨʝʤʷ ʦʜʥʦʟʥʘʯʥʦ ʙʫʜʝʪ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʩʪʝʥʘʭ ʤʫʟʝʷ 

ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʠʪʦʢ ʥʦʚʳʭ ʧʦʩʝʪʠʪʝʣʝʡ, ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʥʦʚʫʶ ʘʪʤʦʩʬʝʨʫ ʠ ʧʦʚʳʩʠʪʴ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʚ ʤʫʟʝʡʥʫʶ ʵʢʩʧʦʟʠʮʠʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʨʳʚ ʨʝʘʣʴʥʦʛʦ ʠ ʮʠʬʨʦʚʦʛʦ ʤʠʨʘ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʦʞʥʦ 

ʠʟʚʣʝʯʴ ʤʘʢʩʠʤʫʤ ʧʦʣʴʟʳ ʠʟ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʫʶ ʧʨʦʙʣʝʤʫ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ AR ʦʙʲʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʧʦʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʩʪʨʝʝ ʧʦʣʫʯʘʪʴ ʠ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ.  

ʎʝʣʴʶ ʧʨʦʚʦʜʠʤʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʰʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʝʨʩʧʝʢʪʠʚ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʚ ʤʫʟʝʷʭ; 

2. ɺʳʷʚʣʝʥʠʝ ʨʦʣʠ AR ʧʨʠʣʦʞʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʂʠʙʝʨ-ʤʫʟʝʝ; 

3. ɸʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʣʦʞʝʥʠʡ-ʘʥʘʣʦʛʦʚ ʩ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʴʶ; 

4. ɺʳʙʦʨ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ AR ʧʨʠʣʦʞʝʥʠʷ; 

5. ʇʦʩʪʨʦʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʧʨʠʣʦʞʝʥʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʜʣʷ ʂʠʙʝʨ-

ʤʫʟʝʷ. 
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ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ï ʦʜʥʦ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʫʜʫʱʝʛʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, AR ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʜʦʧʦʣʥʷʝʪ ʨʝʘʣʴʥʦʩʪʴ, ʜʦʙʘʚʣʷʝʪ ʚ ʩʨʝʜʫ 

ʵʣʝʤʝʥʪʳ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʦ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝ ʤʝʥʷʝʪ ʝʝ ʧʦʣʥʦʩʪʴʶ [2]. ʕʪʦ 

ʩʪʠʨʘʝʪ ʛʨʘʥʴ ʤʝʞʜʫ ʨʝʘʣʴʥʦʩʪʴʶ ʠ ʩʦʟʜʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʦʤ ʠʥʬʦʨʤʘʮʠʝʡ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʤʝʨʦʡ ʩʤʘʨʪʬʦʥʘ. ʇʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʦʩʪʘʚʠʣʦ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ AR ʧʨʠʣʦʞʝʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʠ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ʚ ʈʦʩʩʠʠ, ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ɺʥʝʜʨʝʥʠʝ AR ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʩʪʫ ʨʳʥʢʘ ʠ 

ʠʟʚʣʝʯʝʥʠʶ ʧʨʠʙʳʣʠ. ʋʞʝ ʩʝʡʯʘʩ ʚ ʈʦʩʩʠʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʙʨʘʟʦʚʘʥʠʝ, ʣʦʛʠʩʪʠʢʘ, ʠʥʜʫʩʪʨʠʷ 

ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʜʨʫʛʠʭ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʫʟʝʝʚ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʨʠʚʳʯʥʦʤ ʜʣʷ ʥʘʩ ʚʠʜʝ ʩʯʠʪʘʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ. 

ʇʦʷʚʠʣʘʩʴ ʤʦʜʘ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʤʫʟʝʠ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʮʝʥʪʨʘʤʠ ʠ 

ʫʚʣʝʢʘʶʪ ʧʦʩʝʪʠʪʝʣʝʡ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʵʢʩʧʦʥʘʪʘʤʠ. ɹʣʘʛʦʜʘʨʷ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʤʫʟʝʠ ʧʨʝʦʙʨʘʞʘʶʪʩʷ, ʘ ʫ ʧʦʩʝʪʠʪʝʣʝʡ 

ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ AR ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʫʟʝʝ ʧʦʟʚʦʣʷʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʤʝʜʠʘʢʦʥʪʝʥʪ (ʛʨʘʬʠʢʘ, ʘʥʠʤʘʮʠʷ ʠ ʚʠʜʝʦ) ʥʘ ʨʝʘʣʴʥʳʡ ʤʠʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʤʫʟʝʷʤ ʦʞʠʚʣʷʪʴ 

ʢʦʣʣʝʢʮʠʠ. ʉ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʵʢʩʧʦʥʘʪʝ ʠʣʠ ʦ ʩʘʤʦʤ ʢʫʣʴʪʫʨʥʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʛʠʜʘ ʧʦ ʤʫʟʝʡʥʦʡ ʢʦʣʣʝʢʮʠʠ ʠʣʠ 

ʛʘʣʝʨʝʡʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ AR ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ AR ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʦ ʘʜʨʝʩʫ: ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣ., ʛ. ʄʫʨʦʤ, ʧʣʦʱʘʜʴ 

ʂʨʝʩʪʴʷʥʠʥʘ, ʜ. 6ɺ. ʂʠʙʝʨ-ʤʫʟʝʡ ʙʳʣ ʦʪʢʨʳʪ ʚ 2012 ʛʦʜʫ ʠ ʩʪʘʣ ʧʝʨʚʦʡ ʵʢʩʧʦʟʠʮʠʝʡ ʧʦʜʦʙʥʦʛʦ 

ʨʦʜʘ ʚ ʈʦʩʩʠʠ. ɺ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʂʠʙʝʨ-ʤʫʟʝʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʝʝ 3000 

ʵʢʩʧʦʥʘʪʦʚ, ʨʘʩʩʢʘʟʳʚʘʶʱʠʭ ʦʙ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʠʩʪʦʨʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ: 

ʦʪ ʧʝʨʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʜʦ ʠʭ ʨʘʩʩʚʝʪʘ ʚ 21 ʚʝʢʝ. ʇʨʠ ʵʪʦʤ ʂʠʙʝʨ-ʤʫʟʝʡ ʙʫʜʝʪ ʠʥʪʝʨʝʩʝʥ 

ʧʦʩʝʪʠʪʝʣʷʤ ʣʶʙʦʛʦ ʚʦʟʨʘʩʪʘ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʥʘʡʜʝʪ ʜʣʷ ʩʝʙʷ ʟʘʥʠʤʘʪʝʣʴʥʳʝ ʵʢʩʧʦʥʘʪʳ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦʛʨʘʬʠʠ ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʂʠʙʝʨ-ʤʫʟʝʷ 

(https://clck.ru/34pfPU), ʛʜʝ ʧʦʩʝʪʠʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʵʢʩʧʦʥʘʪʘʤʠ. 
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ʈʠʩ. 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʩʝʪʠʪʝʣʝʡ ʩ ʵʢʩʧʦʥʘʪʘʤʠ ʂʠʙʝʨ-ʤʫʟʝʷ 

 

ɺʥʝʜʨʝʥʠʝ AR ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʚʩʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʂʠʙʝʨ-ʤʫʟʝʷ, 

ʘ ʠʤʝʥʥʦ: 

1. ʕʪʦ ʧʦʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʦʷʥʥʳʭ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʧʨʠʚʣʝʯʴ ʥʦʚʳʭ; 

2. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʦʟʜʘʩʪ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʂʠʙʝʨ-ʤʫʟʝʝʤ ʠ ʛʦʩʪʝʤ. 

ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʙʣʘʛʦʜʘʨʷ çʦʞʠʚʣʝʥʠʶè ʵʢʩʧʦʥʘʪʦʚ ʚ ʧʨʠʚʳʯʥʦʤ ʦʢʨʫʞʝʥʠʠ, 

ʥʘʧʨʠʤʝʨ, ʚ ʜʦʤʝ ʧʦʩʝʪʠʪʝʣʷ; 

3. ʕʪʦ ʢʫʣʴʪʫʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ ʥʦʚʦʛʦ ʫʨʦʚʥʷ. ɹʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʵʢʩʢʫʨʩʦʚʦʜʘ, 

ʧʦʩʝʪʠʪʝʣʴ ʤʦʞʝʪ ʫʟʥʘʪʴ ʜʣʷ ʩʝʙʷ ʯʪʦ-ʪʦ ʥʦʚʦʝ ʦʙ ʵʢʩʧʦʥʘʪʘʭ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʘʨʪʠʥʢʫ.  

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ ʧʣʘʥʠʨʫʝʪʩʷ 

ʨʘʟʨʘʙʦʪʘʪʴ AR ʧʨʠʣʦʞʝʥʠʝ. ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ AR ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦ 

ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ: 

1. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ-ʘʥʘʣʦʛʠ ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʤʫʟʝʷ ʠ 

ʝʛʦ ʵʢʩʧʦʟʠʮʠʠ. ʇʝʨʝʜʝʣʳʚʘʪʴ ʠʭ ʧʦʜ ʜʨʫʛʦʡ ʤʫʟʝʡ - ʩʣʦʞʥʘʷ ʠ ʪʨʫʜʦʝʤʢʘʷ ʨʘʙʦʪʘ; 

2. ʉʫʱʝʩʪʚʫʶʱʠʝ AR ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ ʣʠʙʦ ʧʝʨʝʠʟʙʳʪʦʢ ʬʫʥʢʮʠʡ (ʵʪʦ ʦʩʣʦʞʥʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ), ʣʠʙʦ ʥʝʜʦʩʪʘʪʦʢ ʬʫʥʢʮʠʡ (ʠʟ-ʟʘ ʵʪʦʛʦ ʙʫʜʝʪ 

ʥʠʟʢʦʝ ʚʦʚʣʝʯʝʥʠʝ ʧʦʩʝʪʠʪʝʣʷ); 

3. ʅʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ-ʘʥʘʣʦʛʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʪʨʠʩʦʚʢʫ ʩʣʠʰʢʦʤ 

ʙʦʣʴʰʠʭ 3D-ʩʮʝʥ. ʕʪʦ ʪʨʫʜʦʟʘʪʨʘʪʥʘʷ ʨʘʙʦʪʘ, ʢʦʪʦʨʘʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ AR 

ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʧʨʠʥʝʩʝʪ ʧʦʣʴʟʳ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ AR ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʥʘʣʦʛʘʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠ ʚʳʷʚʠʪʴ ʪʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʥʦʚʦʤ ʧʨʦʜʫʢʪʝ. ɺʩʝʛʦ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ 30 ʩʦʚʨʝʤʝʥʥʳʭ ʤʫʟʝʝʚ ʩʦ ʚʩʝʛʦ 

ʤʠʨʘ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʙʠʣʴʥʳʝ AR ʧʨʠʣʦʞʝʥʠʷ. ʀʟ ʥʠʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 14 ʤʫʟʝʝʚ, 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʩ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ. ɺʳʙʨʘʥʥʳʝ ʤʫʟʝʠ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʫʤʝʨʘʮʠʝʡ: ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ (1), ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʭ 3D ʩʮʝʥ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʳ (2), 

ʥʘʣʠʯʠʝ ʮʠʬʨʦʚʦʛʦ ʩʪʝʥʜʘ (3), ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ VR-ʛʘʨʥʠʪʫʨʳ (4), ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʛʠʜʘ (5), ʧʦʜʜʝʨʞʢʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ (6) ʠ ʫʨʦʚʝʥʴ 
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ʩʣʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʛʦ AR ʧʨʠʣʦʞʝʥʠʷ (7). ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʢʘʞʜʦʤ AR 

ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ ʤʫʟʝʝʚ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʙʣʠʮʘ 1, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ AR ʧʨʠʣʦʞʝʥʠʡ. ʉʠʤʚʦʣʦʤ ʛʘʣʦʯʢʠ ʦʪʤʝʯʝʥʳ 

ʧʫʥʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʩʠʤʚʦʣ ʢʨʝʩʪʠʢʘ, 

ʥʘʦʙʦʨʦʪ, ʧʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ. ʉʠʤʚʦʣ ʩʦ ʟʥʘʢʦʤ ʚʦʧʨʦʩʘ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʜʘʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʠʤʝʝʪʩʷ. 

ʊʘʙʣʠʮʘ  

ʉʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ AR ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʫʟʝʝʚ ʤʠʨʘ 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʤʫʟʝʷ (ʠʣʠ AR ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʤʫʟʝʷ) ʠ ʩʩʳʣʢʘ 

ʥʘ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ 
1 2 3 4 5 6 7 

ʂʣʠʚʣʝʥʜʩʢʠʡ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʤʫʟʝʡ (https://clck.ru/34pfVE) Ṋ ṋ Ṋ ṋ ṋ ṋ High 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʠʡ ʇʘʨʢ ʂʘʨʥʫʥʪʫʤ (https://www.carnuntum.at/de) ṋ Ṋ ṋ ṋ Ṋ ṋ High 

ʄʫʟʝʡ ʢʝʣʴʪʩʢʦʛʦ ʥʘʩʣʝʜʠʷ (https://clck.ru/34pfVc) Ṋ ṋ ṋ ṋ Ṋ Ṋ Medium 

ʎʝʥʪʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʉʠʵʪʣʝ (https://clck.ru/33Usb4) ṋ Ṋ ṋ ṋ ṋ ṋ High 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʫʟʝʡ ʈʝʩʧʫʙʣʠʢʠ ʄʘʨʠʡ ʕʣ ʠʤ. ʊ.ɽʚʩʝʝʚʘ 

(https://www.fumus.ru) 
Ṋ Ṋ ṋ ṋ Ṋ Ṋ High 

ʄʫʟʝʡ ɸʥʪʚʝʨʧʝʥʘ (http://www.kmska.be) Ṋ ṋ ṋ Ṋ Ṋ ṋ High 

ʊʨʝʪʴʷʢʦʚʩʢʘʷ ʛʘʣʝʨʝʷ (https://clck.ru/FzEoo) Ṋ Ṋ ṋ Ṋ Ṋ Ṋ High 

ɺʠʨʪʫʘʣʴʥʳʡ ʤʫʟʝʡ ʯʘʩʪʥʦʡ ʢʦʣʣʝʢʮʠʠ ʩʝʤʴʠ ʂʨʝʤʝʨ 

(https://clck.ru/34pfWB) 
ṋ Ṋ ṋ Ṋ Ṋ ṋ High 

Google Art Project (https://clck.ru/JFu7s) ṋ Ṋ ṋ ṋ ṋ ṋ Low 

ʄʫʟʝʡ-ʫʩʘʜʴʙʘ ɺ.ʀ. ʉʫʨʠʢʦʚʘ (https://clck.ru/34pfXZ) ṋ Ṋ ṋ ṋ ṋ ṋ Low 

ɼʝʪʨʦʡʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʩʢʫʩʩʪʚ, ʧʣʘʪʬʦʨʤʘ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ Tango ʦʪ Google (http://www.dia.org) 
Ṋ Ṋ ṋ ? Ṋ Ṋ High 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʫʟʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʚ ɺʘʰʠʥʛʪʦʥʝ, AR 

ʩʠʩʪʝʤʘ çBroadcast ARè (https://clck.ru/34pfXs) 
ṋ Ṋ ṋ ? ṋ ṋ High 

ʇʨʠʣʦʞʝʥʠʝ Artefact (https://ar.culture.ru/) Ṋ ṋ ṋ ṋ Ṋ Ṋ Medium 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɼʘʨʚʠʥʩʢʠʡ ʤʫʟʝʡ (https://clck.ru/34muvo) Ṋ ṋ ṋ ṋ Ṋ Ṋ Medium 

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʫʱʝʩʪʚʫʶʱʠʭ AR ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʫʟʝʝʚ ʚʳʜʝʣʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ AR ʧʨʠʣʦʞʝʥʠʷ 

ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʄʫʟʝʡ ʢʝʣʴʪʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʚ ʛ. ɿʘʣʴʮʙʫʨʛ, ʧʨʠʣʦʞʝʥʠʝ 

Artefact ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɼʘʨʚʠʥʩʢʠʡ ʤʫʟʝʡ ʩ AR ʢʚʝʩʪʦʤ çʂʦʜ ʞʠʟʥʠè. ʅʘ ʦʩʥʦʚʝ ʚʟʷʪʳʭ 

ʚ ʧʨʠʤʝʨ ʨʝʘʣʠʟʦʚʘʥʥʳʭ AR ʧʨʠʣʦʞʝʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʛʣʘʚʥʳʝ ʢʨʠʪʝʨʠʠ ʫʩʧʝʰʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ AR ʧʨʠʣʦʞʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ: 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʘʙʣʠʮʳ 1, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʢʨʠʪʝʨʠʠ ʫʩʧʝʰʥʦʡ ʨʘʟʨʘʙʦʪʢʠ AR ʧʨʠʣʦʞʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠ ʧʨʠʣʦʞʝʥʠʷ ʩ 3D ʦʙʲʝʢʪʘʤʠ (ʠʛʨʳ, ʢʚʝʩʪʳ ʠ ʪ. ʜ.); 

2. ʅʘʣʠʯʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʛʠʜʘ ʧʦ ʤʫʟʝʶ; 

3. ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ (ʧʦʜʜʝʨʞʢʘ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʩ ʵʢʩʧʦʥʘʪʘʤʠ); 

4. ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ 3D ʩʮʝʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ 

ʩʪʝʥʜʘ ʠ VR-ʛʘʨʥʠʪʫʨʳ. 

ɺʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ AR ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʣʘʪʬʦʨʤʳ, 

ʜʚʠʞʢʘ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

https://ar.culture.ru/
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ɻʦʚʦʨʷ ʦ ʚʳʙʦʨʝ ʜʚʠʞʢʘ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʠ ʢʦʤʧʠʣʷʮʠʠ ʧʨʠʣʦʞʝʥʠʷ, ʙʳʣ ʚʳʙʨʘʥ 

ʤʝʞʧʣʘʪʬʦʨʤʝʥʥʳʡ ʜʚʠʞʦʢ Unity 3D [1], ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʦʧʠʩʳʚʘʪʴʩʷ ʢʦʜ ʬʫʥʢʮʠʦʥʘʣʘ ʥʘ 

ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#. ʕʪʦʪ ʚʳʙʦʨ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʜʚʠʞʦʢ Unity ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ, ʫʜʦʙʥʳʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʠ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ.  

ɺ AR ʧʨʠʣʦʞʝʥʠʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 3D ʦʙʲʝʢʪʳ, ʧʦʵʪʦʤʫ ʠʭ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʦʜ 

ʙʫʜʫʱʝʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʨʝʜʠ ʨʘʟʣʠʯʥʳʭ 3D 

ʧʨʦʛʨʘʤʤ ʙʳʣ ʚʳʙʨʘʥ Blender ʠʟ-ʟʘ ʝʛʦ ʧʨʦʩʪʦʪʳ ʚ ʦʩʚʦʝʥʠʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʩʧʣʘʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʣʠʯʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʕɺʄ ʠ ʧʦʜʜʝʨʞʢʘ ʘʥʠʤʘʮʠʠ.   

ʇʨʠ ʩʦʟʜʘʥʠʠ AR ʧʨʠʣʦʞʝʥʠʷ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʇʆ, ʘ 

ʠʤʝʥʥʦ ï ʢ ʧʣʘʛʠʥʘʤ (AR ʬʨʝʡʤʚʦʨʢʘʤ), ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ: Google 

ARCore, AR Foundation, Vuforia, EasyAR ʠ Wikitude. ʉʨʝʜʠ ʥʠʭ ʙʳʣ ʚʳʙʨʘʥ ʧʣʘʛʠʥ Vuforia 

SDK, ʧʦʩʢʦʣʴʢʫ ʦʥ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʙʣʘʜʘʝʪ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʠ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʚ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʤ ʜʚʠʞʢʝ Unity. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʥʘ ʧʨʦʩʪʦʨʘʭ ʠʥʪʝʨʥʝʪʘ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʚʠʜʝʦʫʨʦʢʦʚ ʧʦ ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. 

ʆʧʨʝʜʝʣʠʚʰʠʩʴ ʩ ʧʣʘʪʬʦʨʤʦʡ, ʜʚʠʞʢʦʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʝʢʪʘ. ʅʦ ʧʝʨʝʜ ʵʪʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʟʥʘʯʝʥʠʠ AR 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ. ʇʨʠ ʚʥʝʜʨʝʥʠʠ AR ʧʨʠʣʦʞʝʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ 

ʮʠʬʨʦʚʳʭ ʤʫʟʝʡʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʩʝʪʠʪʝʣʷʤʠ ʤʫʟʝʷ. ʉ 

ʧʦʤʦʱʴʶ ʥʦʚʦʛʦ ʬʦʨʤʘʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʪʝʨʝʩʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ʤʫʟʝʝ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʙʫʜʝʪ 

ʤʦʥʝʪʠʟʠʨʦʚʘʥʘ, ʯʪʦ ʧʨʠʥʝʩʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʂʠʙʝʨ-ʤʫʟʝʶ. ʈʘʟʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ 

ʤʦʥʝʪʠʟʠʨʫʝʤʳʭ ʤʫʟʝʡʥʳʭ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʫʥʠʢʘʣʴʥʳʝ ʠʛʨʦʚʳʝ AR 

ʢʘʨʪʦʯʢʠ) ʠ ʦʥʣʘʡʥ-ʩʦʙʳʪʠʡ (ʥʘʧʨʠʤʝʨ, ʢʚʝʩʪʳ, ʨʦʟʳʛʨʳʰʠ) ʧʦʚʳʩʠʪ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʧʦʩʝʪʠʪʝʣʝʡ ʢ ʤʫʟʝʡʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʠ ʟʘʧʫʩʪʠʪ ʧʨʦʮʝʩʩ çʩʘʨʘʬʘʥʥʦʛʦ ʨʘʜʠʦè.  

ʇʨʠʤʝʥʝʥʠʝ AR ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʂʠʙʝʨ-ʤʫʟʝʷ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʩʧʦʥʘʪʝ, ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ ʧʦʩʝʪʠʪʝʣʠ ʧʨʠ ʧʦʩʝʱʝʥʠʠ 

ʤʫʟʝʷ ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʫʩʣʫʛʘʤʠ ʵʢʩʢʫʨʩʦʚʦʜʘ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟʫʯʘʶʪ ʤʫʟʝʡʥʳʝ ʵʢʩʧʦʥʘʪʳ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ. ɸ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ çʧʨʠʢʨʝʧʠʪʴè ʢ ʵʢʩʧʦʥʘʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʪʝʢʩʪʘ, ʘʫʜʠʦ ʠʣʠ ʚʠʜʝʦ [3].  

ʄʦʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ ʤʦʞʥʦ ʙʫʜʝʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʩʪʝʥʘʭ ʂʠʙʝʨ-ʤʫʟʝʷ, ʥʦ ʠ ʚ ʜʦʤʝ ʧʦʩʝʪʠʪʝʣʷ. ʇʨʠ ʟʘʧʫʩʢʝ 

ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ:  

1. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʂʠʙʝʨ-ʤʫʟʝʝ, ʦʥ ʩʢʘʥʠʨʫʝʪ QR ʢʦʜ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ 

ʚ ʩʪʝʥʘʭ ʂʠʙʝʨ-ʤʫʟʝʷ.  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʦ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ: ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ ʧʦʣʫʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ (ʚ ʚʠʜʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʪʘʙʣʠʯʢʠ/ʩʪʘʪʴʠ/ʚʠʜʝʦʦʙʟʦʨʘ) ʦʙ ʵʢʩʧʦʥʘʪʝ ʧʦʩʣʝ 

ʩʢʘʥʠʨʦʚʘʥʠʷ QR-ʢʦʜʘ ʨʷʜʦʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʲʝʢʪʦʤ; ʚʦ-ʚʪʦʨʳʭ, ʵʪʦ ʧʨʦʭʦʞʜʝʥʠʝ AR 
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ʢʚʝʩʪʘ; ʠ ʚ-ʪʨʝʪʴʠʭ, ʵʪʦ ʚʠʨʪʫʘʣʴʥʳʡ ʟʘʧʫʩʢ ʕɺʄ (ʥʘʧʨʠʤʝʨ, ʜʝʤʦʥʩʪʨʘʮʠʷ ʪʦʛʦ, ʢʘʢ 

ʚʢʣʶʯʘʝʪʩʷ ʠ ʨʘʙʦʪʘʝʪ ʢʦʤʧʴʶʪʝʨ ɼɺʂ-1, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨʝʘʣʴʥʳʡ ʵʢʩʧʦʥʘʪ, ʥʘʭʦʜʷʱʠʡʩʷ 

ʚ ʂʠʙʝʨ-ʤʫʟʝʝ ʚ ʥʝʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ). ʂʠʙʝʨ-ʤʫʟʝʡ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʤʫʟʝʡ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʤʫʟʝʝʚ ʩʚʦʠʤʠ ʫʚʣʝʢʘʪʝʣʴʥʳʤʠ 

ʟʘʛʘʜʢʘʤʠ ʠ ʢʚʝʩʪʘʤʠ. ʇʦʵʪʦʤʫ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ AR ʢʚʝʩʪ ʚ ʂʠʙʝʨ-ʤʫʟʝʝ ʧʨʠʚʣʝʯʝʪ ʢʘʢ ʥʦʚʳʭ, 

ʪʘʢ ʠ ʩʪʘʨʳʭ ʧʦʩʝʪʠʪʝʣʝʡ. ɸ ʚʠʨʪʫʘʣʴʥʳʡ ʟʘʧʫʩʢ ʕɺʄ, ʠʭ çʦʞʠʚʣʝʥʠʝè, ʧʦʨʘʜʫʝʪ ʠ ʫʜʠʚʠʪ 

ʧʦʩʝʪʠʪʝʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ IT-ʩʬʝʨʝ. 

2. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪ ʧʨʠʣʦʞʝʥʠʝ ʫ ʩʝʙʷ ʜʦʤʘ, ʩʢʘʥʠʨʫʝʪʩʷ ʢʦʣʣʝʢʮʠʦʥʥʘʷ 

ʢʘʨʪʦʯʢʘ, ʧʨʠʦʙʨʝʪʝʥʥʘʷ ʚ ʂʠʙʝʨ-ʤʫʟʝʝ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ 

ʢʦʣʣʝʢʮʠʦʥʥʘʷ ʢʘʨʪʦʯʢʘ ʚ ʂʠʙʝʨ-ʤʫʟʝʝ. ʀ ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʠʛʨʘ ʜʣʷ ʜʚʦʠʭ, ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ 

ʦʧʧʦʥʝʥʪʘ ʩ ʜʨʫʛʦʡ ʢʦʣʣʝʢʮʠʦʥʥʦʡ ʢʘʨʪʦʯʢʦʡ ʠʟ ʂʠʙʝʨ-ʤʫʟʝʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʜʣʷ 

ʥʘʯʘʣʘ ʩʦʟʜʘʝʪʩʷ ʠʭ ʜʠʟʘʡʥ (ʣʠʮʦ ʠ ʨʫʙʘʰʢʘ), ʘ ʪʘʢʞʝ ʚ ʪʦʤ ʞʝ ʢʦʣʠʯʝʩʪʚʝ 3D ʧʝʨʩʦʥʘʞʠ, 

ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʚ ʩʪʠʣʠʩʪʠʢʝ ʂʠʙʝʨ-ʤʫʟʝʷ. ʈʫʙʘʰʢʠ ʫ ʢʘʨʪʦʯʝʢ ʦʜʠʥʘʢʦʚʳʝ, ʘ ʥʘ ʣʠʮʘʭ 

ʠʟʦʙʨʘʞʝʥʳ ʧʦʨʪʨʝʪʳ ʧʨʠʚʷʟʘʥʥʦʛʦ ʢ ʵʪʦʡ ʢʘʨʪʦʯʢʝ ʛʝʨʦʷ. ɺʩʝ ʧʝʨʩʦʥʘʞʠ ʫʥʠʢʘʣʴʥʳ ʠ ʠʤʝʶʪ 

ʦʩʦʙʳʝ ʩʠʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʢʘʨʪʦʯʢʠ ʥʘ ʥʝʡ ʧʦʷʚʣʷʝʪʩʷ 

ʛʝʨʦʡ, ʝʛʦ ʠʤʷ ʠ ʙʦʝʚʳʝ ʩʧʦʩʦʙʥʦʩʪʠ. ɺ ʥʘʯʘʣʝ ʧʦʷʚʣʷʝʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʦʢʥʦ ʜʣʷ ʯʪʝʥʠʷ 

ʧʨʘʚʠʣ, ʘ ʟʘʪʝʤ ʢʥʦʧʢʘ çʥʘʯʘʪʴ ʠʛʨʫè. ɺʩʝ ʠʛʨʦʚʳʝ ʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ 

ʤʦʙʠʣʴʥʦʛʦ AR ʧʨʠʣʦʞʝʥʠʷ ʂʠʙʝʨ-ʤʫʟʝʷ. ʇʨʘʚʠʣʘ ʵʪʦʡ ʠʛʨʳ ʙʫʜʫʪ ʥʘʧʠʩʘʥʳ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʘʚʠʣʘʭ ʢʘʨʪʦʯʥʦʡ ʠʛʨʳ çɹʘʢʫʛʘʥʳè, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʦʡ 

ʩʨʝʜʠ ʜʝʪʝʡ ʥʫʣʝʚʳʭ ʛʦʜʦʚ 21 ʚʝʢʘ.  

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʚ ʙʫʜʫʱʝʤ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʜʣʷ 

ʂʠʙʝʨ-ʤʫʟʝʷ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ 

ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʩ ʣʦʛʠʢʦʡ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʧʦʣʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʬʠʮʠʘʣʴʥʳʡ ʨʝʣʠʟ.  

ʆʟʥʘʢʦʤʠʚʰʠʩʴ ʩʦ ʟʥʘʯʝʥʠʝʤ AR ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ, ʝʛʦ ʢʦʥʮʝʧʮʠʝʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʘʨʭʠʪʝʢʪʫʨʳ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʦʪʦʙʨʘʞʘʝʪ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ. ʉʦʩʪʘʚʣʷʶʱʠʤʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʚ ʧʨʦʝʢʪʝ ʩ AR ʧʨʠʣʦʞʝʥʠʝʤ ʷʚʣʷʶʪʩʷ: WiFi 

ʨʦʫʪʝʨ, ʩʤʘʨʪʬʦʥ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʤʦʙʠʣʴʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ, ʜʚʠʞʦʢ Unity ʠ SDK Vuforia. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʩʚʷʟʳʚʘʝʪ ʩʤʘʨʪʬʦʥ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚ ʥʝʤ ʤʦʙʠʣʴʥʦʝ AR 

ʧʨʠʣʦʞʝʥʠʝ ʩ SDK Vuforia, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʚʠʞʢʦʤ Unity. ʄʝʞʜʫ 

ʥʠʤʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʩʝʪʠ Internet. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ 

ʧʝʨʝʜʘʶʪ ʜʘʥʥʳʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ. ɹʳʣʠ 

ʠʟʫʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ AR ʪʝʭʥʦʣʦʛʠʠ ʚ ʂʠʙʝʨ-ʤʫʟʝʝ, ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ AR ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʫʟʝʝʚ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
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ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʠ ʨʝʰʝʥʠʷ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʦʛʦ AR ʧʨʠʣʦʞʝʥʠʷ, 

ʦʧʠʩʘʥʳ ʝʛʦ ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʜʘʣʴʥʝʡʰʝʤ. ɸ ʪʘʢʞʝ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʴʶ ʠ ʧʦʩʪʨʦʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ.  

 

 
 

ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʘ ʩ AR ʧʨʠʣʦʞʝʥʠʝʤ ʜʣʷ ʂʠʙʝʨ-ʤʫʟʝʷ  

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʩʪʦʠʪ ʝʱʝ ʤʥʦʛʦ ʨʘʙʦʪʳ: ʧʣʘʥʠʨʫʝʪʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ 

ʧʨʦʜʫʤʳʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʷ ʜʣʷ AR ʢʚʝʩʪʘ, ʧʨʘʚʠʣ ʜʣʷ 

ʢʘʨʪʦʯʥʦʡ ʢʦʣʣʝʢʮʠʦʥʥʦʡ ʠʛʨʳ, ʩʦʟʜʘʥʠʝ Mind map, User Flow, ʨʘʟʨʘʙʦʪʢʘ 3D ʤʦʜʝʣʝʡ ʚ 

ʧʨʦʛʨʘʤʤʝ Blender, ʩʙʦʨʢʘ ʠ ʢʦʤʧʠʣʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʥʘ ʜʚʠʞʢʝ Unity, ʨʘʙʦʪʘʶʱʝʛʦ ʩ 

ʧʣʘʛʠʥʦʤ Vuforia, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʪʣʘʜʢʘ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʫʩʢ AR ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʂʠʙʝʨ-

ʤʫʟʝʷ. 
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ʃʘʟʦʨʠʥ ɼ.ʉ. 

ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝʬʪʠ ʠ ʛʘʟʘ  

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) ʠʤ. ʀ.ʄ. ɻʫʙʢʠʥʘ 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʆ ʇʆɼʍʆɼɸʍ ʂ ʆɹɽʉʇɽʏɽʅʀʖ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʎʀʌʈʆɺʓʍ ɼɺʆʁʅʀʂʆɺ 
 

ʇʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʩʸ ʙʦʣʴʰʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʇʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ: ʩʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʙʦʣʝʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʝ. ʕʪʦ ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʢʦʤʧʘʥʠʷʭ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʘʞʜʦʛʦ ʙʫʜʫʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ɽʛʦ ʢʣʶʯʝʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʧʦʣʫʯʝʥʠʠ, ʦʙʥʦʚʣʝʥʠʠ 

ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚʥʦʩʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʨʘʙʦʪʫ 

ʮʝʣʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʜʘʪʯʠʢʘʤ 

ʠ ʩʝʥʩʦʨʘʤ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ. ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʟʘʱʠʱʸʥʥʦʤʫ ʦʪ ʚʟʣʦʤʘ ʢʘʥʘʣʫ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʫ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʢʦʪʦʨʳʡ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʨʘʙʦʪʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ, ʥʦ ʠ ʩ ʥʦʨʤʘʪʠʚʥʦʡ. ʉʝʛʦʜʥʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ (ɸʉʋ 

ʊʇ) [2]. ʕʪʦ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ 

ʜʘʥʥʳʭ, ʪʝʤ ʩʘʤʳʤ ʦʧʪʠʤʠʟʠʨʫʷ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɿʘʚʦʜʷ ʨʘʟʛʦʚʦʨ ʧʨʦ ʥʝʬʪʝʛʘʟʦʚʫʶ 

ʦʪʨʘʩʣʴ, ʙʦʣʴʰʠʥʩʪʚʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʠʣʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʥʝ ʦʩʥʘʱʝʥʳ ʜʘʞʝ ɸʉʋ ʊʇ. ʕʪʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩʳ 

ʜʦʙʳʯʠ. ʆʜʥʘʢʦ ʚʩʸ ʤʝʥʷʝʪʩʷ: ʧʦʜʭʦʜ ʢ ʜʦʙʳʯʝ ʥʘ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʇʨʦʠʩʭʦʜʠʪ 

ʚʥʝʜʨʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ɸʉʋ ʊʇ, ʥʦ ʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʅʝʣʴʟʷ ʦʪʨʠʮʘʪʴ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʧʫʪʠ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʯʝʪʘʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ 

ʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʦʙʨʘʙʦʪʢʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ ʢʦʤʧʘʥʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʈʦʩʩʠʠ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʧʦʤʦʛʘʝʪ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʙʦʪʳ ʠ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʮʠʬʨʦʚʦʡ (ʚʠʨʪʫʘʣʴʥʦʡ) ʩʨʝʜʝ, 

ʢʦʪʦʨʳʝ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʨʠʩʢʦʤ, ʥʘʧʨʠʤʝʨ, 

ʧʦʚʨʝʞʜʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʛʨʦʟʘ ʞʠʟʥʠ ʩʦʪʨʫʜʥʠʢʘʤ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 
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ʩʠʩʪʝʤʘʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. ʇʦʜʦʙʥʘʷ ʪʝʥʜʝʥʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʪʝʨʝʩ ʠ ʩʧʨʦʩ ʫ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʘʥʠʡ. ʇʨʠʚʣʝʯʝʥʠʝ ʥʦʚʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʶ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʧʦʤʦʞʝʪ ʢʦʨʧʦʨʘʮʠʷʤ ʙʳʪʴ ʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʠ ʟʘʚʝʨʰʠʪʴ 

ʢʦʤʧʣʝʢʩʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʮʝʩʩʳ ʮʠʬʨʦʚʠʟʘʮʠʠ. 

ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʇʝʨʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʫʛʣʫʙʣʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʘʷ ʧʨʦʛʥʦʟʥʫʶ ʘʥʘʣʠʪʠʢʫ, 

ʙʦʣɹh ʠʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɻʦʚʦʨʷ ʧʨʦ ʥʝʬʪʝʛʘʟʦʚʫʶ ʦʪʨʘʩʣʴ, ʪʦ ʚ ʩʬʝʨʝ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ 

ʤʝʪʦʜʦʚ ʨʘʟʚʝʜʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ. ɺʪʦʨʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʠʨʪʫʘʣʴʥʫʶ ʠʣʠ 

ʜʦʧʦʣʥʝʥʥʫʶ ʨʝʘʣʴʥʦʩʪʴ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʢʦʤʧʘʥʠʠ ʩʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʝ ʪʦʣʴʢʦ. 

ɺʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʝʟʫʩʣʦʚʥʦ ʧʦʚʳʩʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʟʘ ʩʯʸʪ 

ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ, ʚʨʝʤʝʥʠ ʥʘ ʠʭ ʧʦʜʛʦʪʦʚʢʫ, ʦʧʪʠʤʠʟʠʨʫʝʪ 

ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʘ. ɼʣʷ ʵʪʦʛʦ ʯʨʝʟʚʳʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʘʞʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ. 

ʊʨʝʪʴʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʩʚʷʱʝʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤ, ʠʭ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʦʧʪʠʤʘʣʴʥʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʨʘʙʦʯʠʡ ʢʦʣʣʝʢʪʠʚ ʧʦ ʧʨʦʝʢʪʘʤ, ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʢʨʠʪʠʯʝʩʢʠʭ 

ʩʠʪʫʘʮʠʡ, ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʏʝʪʚʸʨʪʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ: 

ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʝʪʝʚʦʛʦ ʜʦʩʪʫʧʘ ʧʦ ʟʘʧʨʦʩʘʤ ʢ ʦʩʥʦʚʥʦʤʫ ʬʦʥʜʫ 

ʢʦʥʬʠʛʫʨʠʨʫʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʨʘʙʦʪʫ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʩʝʨʚʝʨʳ, ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʇʷʪʘʷ ʥʝʦʪʲʝʤʣʝʤʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, 

ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʘʞʜʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʢʦʪʦʨʦʡ ʪʨʝʙʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ. 

ʕʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʘʪʘʢ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʤʧʴʶʪʝʨʳ, ʩʝʨʚʝʨʳ, ʩʝʨʚʝʨʳ, ʩʝʪʠ, ʩʠʩʪʝʤʳ. ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʘʪʘʢʠ ʥʦʩʷʪ 

ʨʘʟʣʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ 

ʜʘʥʥʳʤ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʟʤʝʥʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɺ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʘʪʘʢʠ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʨʦʷʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ 

ʦʩʪʘʸʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʥʦ ʥʝ ʦʧʪʠʤʘʣʴʥʳʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʸʟʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ 

[3]. 

ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʕʪʦ çʮʠʬʨʦʚʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝè ʠ çʮʠʬʨʦʚʦʡ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʡ ʟʘʚʦʜè. ʈʝʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʳʭ 

ʜʚʦʡʥʠʢʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʩ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʦʙʣʘʯʥʦʝ) ʩ ʜʘʣʴʥʝʡʰʝʡ ʠʭ ʦʙʨʘʙʦʪʢʦʡ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ ʠʤʧʦʨʪʥʳʤʠ (https://clck.ru/34pfqv). ʅʳʥʝʰʥʠʝ ʪʝʥʜʝʥʮʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ.  

ʉʪʨʫʢʪʫʨʘ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ: ʢʦʤʧʦʥʝʥʪʦʚ, ʘʢʪʠʚʦʚ, ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʦʚ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 
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ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʩʝʢʪʦʨʝ, ʥʦ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʨʘʟʣʠʯʠʡ ʚ ʪʠʧʘʭ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʂʦʥʢʨʝʪʥʦ ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʉʫʱʝʩʪʚʫʶʪ 

ʜʚʦʡʥʠʢʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʦʧʠʶ ʢʦʥʢʨʝʪʥʦʡ ʯʘʩʪʠ ʩʘʤʦʛʦ ʘʢʪʠʚʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ. ɹʣʠʟʥʝʮʳ ʘʢʪʠʚʦʚ. ɸʢʪʠʚ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʦʚʤʝʩʪʥʳʤ ʦʙʨʘʟʦʤ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʫʣʫʯʰʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʝʸ ʯʘʩʪʝʡ. ɹʣʦʢ-ʙʣʠʟʥʝʮʳ. ʆʩʦʙʳʡ ʪʠʧ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʩʠʩʪʝʤʥʳʡ ʙʣʦʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʠ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʢʪʠʚʦʚ. ʕʪʦ ʫʣʫʯʰʘʝʪ ʢʦʥʪʨʦʣʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ɼʚʦʡʥʠʢʠ ʧʨʦʮʝʩʩʦʚ. ʈʝʘʣʠʟʫʶʪ ʮʝʣʦʩʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʚʳʷʚʣʷʶʪ 

ʩʠʩʪʝʤʥʳʝ ʠʥʪʝʛʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ (ʩ 

ʦʙʱʠʤ ʜʦʩʪʫʧʦʤ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ) ʠ ʚʩʝ ʜʘʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʘʥʳ. ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩʳ 

ʢʦʤʧʘʥʠʠ ʩʚʷʟʘʥʳ ʩ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʦʡ (ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʮʝʩʩʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ). ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʚʳʜʘʶʪ 

ʪʝʢʫʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʦʣʫʯʘʶʪ ʜʘʥʥʳʝ ʦ ʜʦʭʦʜʘʭ ʦʪ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʅʘ 

ʦʩʥʦʚʝ ʩʚʷʟʢʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩʠʩʪʝʤʘ ʧʦʥʠʤʘʝʪ, ʚ ʢʘʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʟʘʜʝʡʩʪʚʦʚʘʥ ʩʦʪʨʫʜʥʠʢ, ʢʘʢʠʝ ʬʫʥʢʮʠʠ ʥʘ ʥʝʛʦ ʚʦʟʣʦʞʝʥʳ. ʉʨʝʜʥʝʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ, ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʧʦʤʦʛʘʶʪ ʩʠʩʪʝʤʝ ʨʘʩʩʯʠʪʘʪʴ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʮʝʩʩʘ. ʉʦʯʝʪʘʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʘʥʠʠ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʦʟʜʘʪʴ ʩʦʚʤʝʩʪʥʫʶ ʨʘʩʰʠʨʝʥʥʫʶ ʧʣʘʪʬʦʨʤʫ. 

ʃʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʤʧʘʥʠʠ ʠ ʝʝ ʮʠʬʨʦʚʘʷ ʢʦʧʠʷ ʧʦʟʚʦʣʷʶʪ ʩʣʝʜʠʪʴ ʟʘ ʚʩʝʡ ʥʦʨʤʘʪʠʚʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʠʟʤʝʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʢʦʤʧʘʥʠʠ. 

ʉʚʷʟʳʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩ ʜʨʫʛʠʤʠ ʮʠʬʨʦʚʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ 

ʚ ʢʦʤʧʘʥʠʠ, ʠ ʩʝʨʚʠʩʘʤʠ ʩʚʷʟʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʦʩʧʨʠʷʪʠʷ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʣʫʯʰʝʥʘ ʠʟ-ʟʘ ʪʨʝʙʦʚʘʥʠʡ ʚʦ 

ʤʥʦʛʠʭ ʩʮʝʥʘʨʠʷʭ ʧʨʠʣʦʞʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚʦʟʥʠʢʘʶʪ 

ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʥʝʦʜʥʦʨʦʜʥʳʝ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ. ɺ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ 

ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳ ʚʩʝʦʙʲʝʤʣʶʱʠʝ ʠ ʩʧʦʥʪʘʥʥʳʝ 

ʩʨʘʙʘʪʳʚʘʥʠʷ. ɼʘʪʯʠʢʠ ʠʥʪʝʛʨʠʨʫʶʪ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ. ʆʥ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʠʟʤʝʨʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʦʥʠʪʦʨʠʥʛʘ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ɺʘʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝʪ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ 

ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ, ʤʥʦʛʠʝ ʩʪʘʥʜʘʨʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʪʦʨʥʦ ʠʣʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʥʠʭ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʬʠʣʠ ʧʦʣʝʚʦʡ ʰʠʥʳ, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʜʨʫʛʠʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʚʦʡʩʪʚʘ ʫʩʪʨʦʡʩʪʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ 
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ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʩʣʦʚʘʨʠ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʘʢʪʠʚʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʜʦʢʫʤʝʥʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʩʣʦʚʘʨʠ. 

ʋ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʝʚ, ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʣʝʤ. ʇʨʘʚʠʣʴʥʦʩʪʴ ʜʘʥʥʳʭ. ʊʨʝʙʫʶʪʩʷ 

ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʤʘʰʠʥʳ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʘʟʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʩʳʪʠʪʴ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʜʘʥʥʳʤʠ ʦ ʨʝʞʠʤʘʭ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʠʝ ʜʘʥʥʳʝ 

ʩʣʝʜʫʝʪ ʩʦʙʠʨʘʪʴ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʠʟʥʦʩʘ ʤʘʰʠʥ. 

ɻʠʙʢʦʩʪʴ. ʂʘʞʜʳʡ ʨʘʟ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʝʛʦ 

ʵʣʝʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʟʘʥʦʚʦ ʩʦʟʜʘʚʘʪʴ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ. ʃʶʙʘʷ ʤʦʜʠʬʠʢʘʮʠʷ, 

ʚʣʠʷʶʱʘʷ ʥʘ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʤʦʜʝʣʠ ʠ ʣʝʞʘʱʠʭ ʚ ʝʝ ʦʩʥʦʚʝ 

ʘʣʛʦʨʠʪʤʦʚ. ʊʘʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘ ʫʨʦʚʥʝ ʤʘʰʠʥʳ (ʟʘʤʝʥʘ ʦʨʠʛʠʥʘʣʴʥʳʭ ʜʝʪʘʣʝʡ 

ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʟʘʢʘʟʫ) ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʟʘʚʦʜʘ (ʠʟʤʝʥʝʥʠʷ ʧʦʣʠʪʠʢʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ) ʥʝ ʚʩʝʛʜʘ ʦʪʨʘʞʘʶʪʩʷ ʚ ʟʘʚʦʜʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʠ ʧʦʵʪʦʤʫ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʪʦʯʥʦ ʩʤʦʜʝʣʠʨʦʚʘʥʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʦʰʠʙʦʢ. ʂʚʘʣʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɼʣʷ 

ʨʘʙʦʪʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʪʨʫʜʥʠʢʠ, ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʶʱʠʝʩʷ ʚ 

ʩʠʩʪʝʤʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʠ ʘʥʘʣʠʪʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʚʦʜʠʪʴ ʛʨʘʤʦʪʥʳʡ ʘʥʘʣʠʟ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʨʨʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʪʦʯʥʦ ʦʪʨʘʞʘʪʴ ʚʩʝ ʩʚʦʡʩʪʚʘ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ 

ʧʘʨʘʤʝʪʨʳ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʕʪʦ ʪʨʝʙʫʝʪ 

ʫʯʘʩʪʠʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʠʥʞʝʥʝʨʦʚ-ʪʝʭʥʦʣʦʛʦʚ, ʠʥʞʝʥʝʨʦʚ-ʵʣʝʢʪʨʠʢʦʚ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ. 

ʅʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʢʦʥʩʝʨʚʘʪʠʟʤʘ. 

ʂʫʣʴʪʫʨʘ ʠ ʫʩʪʦʷʚʰʠʝʩʷ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ 

ʚ ʦʪʨʘʩʣʠ, ʦʧʨʝʜʝʣʷʶʪ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʠʥʥʦʚʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʉʣʦʞʥʦʩʪʴ ʧʦʩʪʫʧʘʶʱʠʭ ʨʝʰʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʠʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʷʤ, ʫʨʦʚʥʶ 

ʟʘʪʨʘʪʥʳʭ ʨʠʩʢʦʚ, ʦʧʘʩʥʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ. 

ʆʜʥʘʢʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ ʦʪʨʘʩʣʠ ʥʝʠʟʙʝʞʥʳ, ʠ ʯʝʤ ʨʘʥʴʰʝ ʢʦʤʧʘʥʠʠ ʠʟʤʝʥʷʪ ʩʚʦʠ 

ʧʦʜʭʦʜʳ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʥʘʚʳʢʘʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ, ʪʝʤ ʫʩʧʝʰʥʝʝ ʦʥʠ ʙʫʜʫʪ ʥʘ 

ʵʪʦʤ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʦʤ ʨʳʥʢʝ. 

ʊʝʧʝʨʴ ʢʣʶʯʦʤ ʢ ʫʩʧʝʭʫ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʠ ʫʚʝʣʠʯʠʚʘʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ. ʃʠʜʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝ 

ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʚʣʘʜʝʶʪ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʧʨʝʨʳʚʥʦʡ 

ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʮʝʥʥʦʩʪʠ. ʕʪʦʛʦ ʥʝʣʴʟʷ ʦʪʨʠʮʘʪʴ. 

ʇʝʨʝʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʦʩʦʙʦ ʩʣʦʞʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʟʘʣʝʛʘʥʠʷ ʟʘʧʘʩʦʚ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʠʤʝʝʪ ʤʝʩʪʦ, ʧʦʜʪʘʣʢʠʚʘʝʪ ʢ ʧʦʠʩʢʫ ʠ ʧʨʠʥʷʪʠʶ ʥʦʚʳʭ 

ʨʝʰʝʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʆʙʝʩʧʝʯʝʥʠʝ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʣʶʙʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʞʝ ʥʝʙʦʣʴʰʘʷ ʚʥʝʧʣʘʥʦʚʘʷ ʦʩʪʘʥʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 
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ʚʳʟʚʘʥʥʘʷ ʚʳʭʦʜʦʤ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ 

ʟʘʪʨʘʪʘʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ. ʉʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʦʪ ʧʨʦʩʪʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʤʦʛʘʝʪ 

ʢʦʤʧʘʥʠʷʤ ʦʩʪʘʚʘʪʴʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʥʘ ʨʳʥʢʝ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʫʩʪʨʘʥʠʪʴ 

ʦʪʢʘʟʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʘʨʘʣʠʟʫʶʱʠʝ ʨʘʙʦʪʫ ʚʩʝʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʦ ʠ ʩʦʟʜʘʪʴ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʦʩʥʦʚʫ ʢʦʤʧʘʥʠʠ, ʩʧʦʩʦʙʥʫʶ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʩʣʦʞʥʳʭ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʷʭ. 

ʉʣʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʧʨʦʩʪʦʠ ʠ ʧʦʣʦʤʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʉʝʨʚʠʩʥʳʝ ʘʩʧʝʢʪʳ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʩʝʢʪʦʨʘ, ʜʝʣʘʶʪ ʪʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʆʩʥʦʚʥʘʷ ʮʝʥʥʦʩʪʴ ʙʠʟʥʝʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʟʥʘʯʠʤʳʭ 

ʩʝʢʪʦʨʘʭ, ʪʘʢʠʭ ʢʘʢ ʵʥʝʨʛʝʪʠʢʘ ʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʜʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʥʝʙʦʣʴʰʦʡ ʜʝʪʘʣʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʝ, ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ ʠʣʠ 

ʚʩʝʛʦ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʥʝ ʪʦʣʴʢʦ 

ʚʳʧʫʩʢʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʠ ʜʝʥʝʞʥʳʝ ʧʦʪʝʨʠ. 

ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʸʥʥʦʡ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

[1]. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ 

ʘʢʪʫʘʣʴʥʳʭ ʜʣʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʤʦʜʝʣʝʡ ʫʛʨʦʟ ʠ ʥʘʨʫʰʠʪʝʣʷ ʥʘʮʝʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ 

ʯʘʩʪʥʳʭ ʟʘʜʘʯ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ. ʂʦʤʧʘʥʠʷ Infotecs ï 

ʣʠʜʠʨʫʶʱʘʷ ʈʦʩʩʠʡʩʢʘʷ ʢʦʤʧʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʘʷ ʨʝʰʝʥʠʷ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʨʝʰʝʥʠʷ VipNet Industrial Security: ʣʠʥʝʡʢʘ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʘʷ 

ʢʦʥʩʪʨʫʠʨʫʝʪ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ ɸʉʋ ʊʇ ʠ ʩʠʩʪʝʤ ʤʝʞʤʘʰʠʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(https://clck.ru/34pfs3). ʆʩʦʙʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʨʝʰʝʥʠʷ ʢʘʢ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʠ ʩʝʪʝʚʦʝ 

ʵʢʨʘʥʠʨʦʚʘʥʠʝ, ʪʘʢ ʠ ʜʣʷ Windows ʠ Linux ʩ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ï ʵʪʦ ʥʦʚʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ. ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʥʮʝʧʮʠʶ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʪʘʢ ʢʘʢ ʦʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʘʣʠʟʘʮʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʩʧʦʩʦʙʦʚ ʟʘʱʠʪʳ ʢʘʥʘʣʘ ʩʚʷʟʠ ʧʨʠ ʧʦʤʦʱʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ 

ʜʦ ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʭ ʟʘʜʘʯ. 

ɹʳʣ ʨʝʘʣʠʟʦʚʘʥ ʚʝʙ-ʩʘʡʪ (https://securedt.ru) ʩ ʧʦʣʥʦʮʝʥʥʦʡ ʠ ʘʢʪʫʘʣʠʟʠʨʫʶʱʠʡʩʷ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʢʦʥʪʘʢʪʘʤʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  
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ʃʘʨʠʥ ɼ.ɽ. 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʅʠʞʥʝʚʘʨʪʦʚʩʢ, ʈʦʩʩʠʷ 

 

ʄʋʃʔʊʀɿɸɻʈʋɿʆʏʅʓʁ ʈɽɸʅʀʄɸʊʆʈ ʀ ɽɻʆ ʋʊʀʃʀʊʓ 
 

ʄʫʣʴʪʠʟʘʛʨʫʟʦʯʥʘʷ ʬʣʝʰʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʜʠʩʪʨʠʙʫʪʠʚʦʚ ʠ ʫʪʠʣʠʪ, ʩ 

ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ Windows ʠʣʠ Linux, ʚʦʩʩʪʘʥʦʚʠʪʴ ʩʠʩʪʝʤʫ ʠ ʩʜʝʣʘʪʴ ʤʥʦʛʦ ʜʨʫʛʠʭ 

ʧʦʣʝʟʥʳʭ ʚʝʱʝʡ (https://clck.ru/34pkKk) [1; 2]. 

ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʟʘʛʨʫʟʦʯʥʦʡ ʬʣʝʰʢʠ 

WinSetupFromUSB ï ʦʜʥʘ ʠʟ ʣʫʯʰʠʭ ʫʪʠʣʠʪ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʟʘʛʨʫʟʦʯʥʦʡ 

USB-ʬʣʝʰʢʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʩʪʘʥʦʚʢʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Windows ʠ Linux, ʩʦʟʜʘʥʠʷ 

ʚʩʪʨʦʝʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ QEMU ʠ ʨʘʟʣʠʯʥʳʭ ISO-ʦʙʨʘʟʦʚ. ʇʨʦʩʪʘʷ ʠ ʙʝʩʧʣʘʪʥʘʷ, 

ʧʨʦʛʨʘʤʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʦʡ ʠ ʥʠʟʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʨʝʩʫʨʩʘʤ 

ʢʦʤʧʴʶʪʝʨʘ (https://clck.ru/34pkLn). 

 

 
 

ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ 

WinSetupFromUSB 

 
 

ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʤʝʥʶ GRUB4DOS 

 

Ventoy ï ʙʝʩʧʣʘʪʥʘʷ ʠ ʧʨʦʩʪʘʷ ʧʦʨʪʘʪʠʚʥʘʷ ʫʪʠʣʠʪʘ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʟʘʛʨʫʟʦʯʥʳʭ USB-ʥʘʢʦʧʠʪʝʣʝʡ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʧʦʜʜʝʨʞʢʘ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʙʦʣʝʝ 620 ʦʙʨʘʟʦʚ ʟʘʛʨʫʟʦʯʥʳʭ ʦʙʨʘʟʦʚ. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʬʣʵʰʢʠ, ʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʥʘ ʥʝʸ ʬʘʡʣʳ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʫʟʦʯʥʳʭ 

ʦʙʨʘʟʦʚ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʨʘʩʧʘʢʦʚʳʚʘʪʴ ʠʣʠ ʢʘʢ-ʣʠʙʦ ʧʦʜʛʦʪʘʚʣʠʚʘʪʴ, ʠ ʧʨʠ ʟʘʛʨʫʟʢʝ 

ʢʦʤʧʴʶʪʝʨʘ ʩ ʵʪʦʡ ʬʣʵʰʢʠ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʨʘʟ (https://clck.ru/34pkMw). 
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ʈʠʩ. 3. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ Ventoy 

 
 

ʈʠʩ. 4. ʀʥʪʝʨʬʝʡʩ ʤʝʥʶ Ventoy 

 

Easy2Boot ï ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʟʘʛʨʫʟʦʯʥʳʭ ʬʣʝʰʝʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʣʶʙʦʡ ʜʠʩʪʨʠʙʫʪʠʚ, LiveCD ʠʣʠ ʦʙʨʘʟ ʜʠʩʢʝʪʳ. Easy2Boot ʨʘʙʦʪʘʝʪ ʚ ʪʝʩʥʦʡ 

ʩʚʷʟʢʝ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʛʨʫʟʦʯʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ RMPrepUSB, ʢʦʪʦʨʦʝ ʫʞʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ɺʘʰʝʤ ʢʦʤʧʴʶʪʝʨʝ (https://clck.ru/34pkNd). 

 

 
ʈʠʩ. 5. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ Easy2Boot 

 
ʈʠʩ. 6. ʀʥʪʝʨʬʝʡʩ ʤʝʥʶ Easy2Boot 

 

ʋʪʠʣʠʪʳ 

ɿʘʛʨʫʟʦʯʥʘʷ ʬʣʝʰʢʘ MSDaRT (Microsoft Diagnostic and Recovery Toolset) ï ʵʪʦ 

ʤʦʱʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʡ 

ʩʧʨʘʚʠʪʩʷ ʣʶʙʦʡ ʧʨʦʜʚʠʥʫʪʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ 

(https://clck.ru/34pkPW). 
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ʈʠʩ. 7. ʀʥʪʝʨʬʝʡʩ ʤʝʥʶ MSDaRT 

 

AdminPE ï ʘʚʘʨʠʥʳʡ Live-ʜʠʩʢ ʥʘ ʙʘʟʝ WinPE (ʫʨʝʟʘʥʥʦʡ ʚʝʨʩʠʠ ʦʙʳʯʥʦʡ Windows), 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʠʩʪʝʤʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ. ʕʪʦ, ʧʦ ʩʫʪʠ, 

ʨʘʙʦʪʘʶʱʘʷ ʩ ʬʣʝʰʢʠ ʠʣʠ DVD-ʜʠʩʢʘ ʧʦʨʪʘʪʠʚʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ Windows ʠ ʧʦʜʙʦʨʢʦʡ ʩʪʦʨʦʥʥʝʛʦ ʇʆ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ 

(https://clck.ru/34pkQS). 

 

 
 

ʈʠʩ. 8. ʀʥʪʝʨʬʝʡʩ ʤʝʥʶ AdminPE 

 

WinPE 10-8 Sergei Strelec ï ʘʚʘʨʠʡʥʳʡ Live-ʜʠʩʢ ʜʣʷ ʩʣʫʯʘʝʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠ 

ʘʧʧʘʨʘʪʥʦʛʦ ʩʙʦʷ ʨʘʙʦʪʳ Windows-ʢʦʤʧʴʶʪʝʨʦʚ. 

Live-ʜʠʩʢ WinPE 10-8 Sergei Strelec ï ʨʝʟʫʣʴʪʘʪ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ ʭʘʨʴʢʦʚʯʘʥʠʥʘ 

ʉʝʨʛʝʷ ʉʪʨʝʣʴʮʘ. ʕʥʪʫʟʠʘʩʪ ʩʦʟʜʘʣ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ, ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʦʚ ʥʘ ʙʘʟʝ Windows ʠ ʠʭ ʨʝʘʥʠʤʘʮʠʠ ʧʦʩʣʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʣʠ ʘʧʧʘʨʘʪʥʦʛʦ ʩʙʦʷ 

(https://clck.ru/34pkRF). 
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ʈʠʩ. 9. ʀʥʪʝʨʬʝʡʩ WinPE 10-8 Sergei Strelec 

 

Dr.Web LiveDisk ï ʘʥʪʠʚʠʨʫʩʥʳʡ ʟʘʛʨʫʟʦʯʥʳʡ ʜʠʩʢ / ʥʦʩʠʪʝʣʴ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʟʘʨʘʞʝʥʥʦʡ ʚʠʨʫʩʘʤʠ, ʨʫʪʢʠʪʘʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʩʣʦʞʥʳʤʠ 

ʫʛʨʦʟʘʤʠ (https://clck.ru/34pkRx). 

 

 
 

ʈʠʩ. 10. ʀʥʪʝʨʬʝʡʩ Dr.Web LiveDisk 

 

Kaspersky Rescue Disk ï ʙʝʩʧʣʘʪʥʳʡ ʟʘʛʨʫʟʦʯʥʳʡ ʜʠʩʢ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ɸʥʪʠʚʠʨʫʩʘ ʂʘʩʧʝʨʩʢʦʛʦ ʠ ʦʙʣʘʯʥʦʡ ʩʝʪʠ Kaspersky Security Network. ɹʝʟʦʧʘʩʥʳʡ ʩʧʦʩʦʙ 

ʫʜʘʣʠʪʴ ʚʠʨʫʩʳ ʩ ʢʦʤʧʴʶʪʝʨʘ, ʥʝ ʟʘʨʘʞʘʷ ʜʨʫʛʠʝ ʇʂ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (https://clck.ru/34pkSM). 

 

 
 

ʈʠʩ. 11. ʀʥʪʝʨʬʝʡʩ Dr.Web LiveDisk 


