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ʄʆɹʀʃʔʅʓɽ ʀ ɺɽɹ ʈɸɿʈɸɹʆʊʂʀ  

ʈɸɿʈɸɹʆʊʂɸ ʀɻʈʓ ʅɸ UNITY  

ɹʝʟʟʫʙʦʚʘ ʄ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʃʫʪʘʡ ɺ.ʅ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʫʨʦʚʝʥʴ ʩʧʨʦʩʘ ʥʘ 

ʤʦʙʠʣʴʥʳʝ ʠʛʨʳ, ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ[1]. ʊʘʢʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʘʢʪʫʘʣʴʥʘ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʘ. ɻʣʘʚʥʦʝ ʛʨʘʤʦʪʥʦ 

ʦʮʝʥʠʪʴ, ʜʣʷ ʢʦʛʦ ʠ ʟʘʯʝʤ ʩʦʟʜʘʝʪʩʷ ʩʦʬʪ. ʊʦʣʴʢʦ ʧʦʣʝʟʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʫʯʠʪ 

ʜʦʩʪʦʡʥʦʝ ʧʨʠʟʥʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʳʪʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʳʭ ʠʛʨ ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʙʨʘʪʴ ʞʘʥʨ 

ʧʣʘʪʬʦʨʤʝʨ, ʪʘʢ ʢʘʢ ʦʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪ ʚ ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʢʠ ʠʛʨʳ. ʇʣʘʪʬʦӢʨʤʝʨ 

(ʘʥʛʣ. platformer) ð ʞʘʥʨ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ, ʚ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʡ ʯʝʨʪʦʡ ʠʛʨʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʧʨʳʛʘʥʠʝ ʧʦ ʧʣʘʪʬʦʨʤʘʤ, ʣʘʟʘʥʴʝ ʧʦ ʣʝʩʪʥʠʮʘʤ, ʩʦʙʠʨʘʥʠʝ 

ʧʨʝʜʤʝʪʦʚ, ʦʙʳʯʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʫʨʦʚʥʷ[2]. 

ʀʛʨʘ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʠʛʨʦʚʦʤ ʜʚʠʞʢʝ Unity, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʠʛʨʳ ʧʦʜ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʧʫʣʷʨʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠʛʨʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦʜ Windows, 

MacOS, Linux, ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʦʚ (iOS, Android, Windows Phone),  ʠʛʨʦʚʳʭ 

ʢʦʥʩʦʣʝʡ  (PS, Xbox, Wii)[3].  

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʚʠʞʢʘ: 

¶ ʚ ʦʜʥʦʡ ʩʨʝʜʝ ʚʳ ʤʦʞʝʪʝ ʩʦʟʜʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʟʘʧʫʩʢʘʪʴʩʷ 

ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʤʳʩʣʠʤʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʮʚʝʪʥʳʤ ʜʠʩʧʣʝʝʤ; 

¶ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʨʝʜʘʢʪʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʳʭ ʚ 

ʦʩʚʦʝʥʠʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C# ʠ JavaScript; 

¶ ʧʨʦʩʪʦʪʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ, ʩ ʧʦʣʥʳʤ 

ʙʦʝʢʦʤʧʣʝʢʪʦʤ. ʅʘ ʜʚʠʞʢʝ Unity ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʩʪʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʛʨ 

ʧʦʜ ʤʦʙʠʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ[4] 

 

ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʛʨʦʡ ʚ ʥʝʝ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ ʛʦʣʦʩʦʚʦʝ 

ʫʧʨʘʚʣʝʥʠʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʣʘʩʩ Keyword Recognizer. ɺʳʙʨʘʥʥʳʝ 

ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ, ʥʘʨʷʜʫ ʩ ʢʘʩʘʥʠʷʤʠ ʵʢʨʘʥʘ, ʷʚʣʷʶʪʩʷ ʢʦʤʘʥʜʘʤʠ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʚ ʠʛʨʝ. 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʘʥʜʳ: 

¶ ɼʚʠʞʝʥʠʝ ʧʝʨʩʦʥʘʞʘ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ ʩ ʧʦʤʦʱʴʶ ʢʘʩʘʥʠʷ ʵʢʨʘʥʘ; 

¶ ʇʨʳʞʦʢ ʧʝʨʩʦʥʘʞʘ ʩ ʧʦʤʦʱʴʶ ʢʘʩʘʥʠʷ ʵʢʨʘʥʘ; 

¶ ɼʚʠʞʝʥʠʝ ʧʝʨʩʦʥʘʞʘ ʧʦ ʩʪʦʨʦʥʘʤ ʩ ʧʦʤʦʱʴʶ ʛʦʣʦʩʦʚʳʭ ʢʦʤʘʥʜ: left, 

right, stop; 

¶ ʇʨʳʞʦʢ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ up. 
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ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥ ʚʥʝʰʥʠʡ ʚʠʜ ʠʛʨʳ ʚʥʫʪʨʠ ʩʨʝʜʳ Unity: 

 
 

ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʠʛʨʳ ʚʥʫʪʨʠ ʧʣʘʪʬʦʨʤʳ Unity 

 

ʀʛʨʘ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʫʨʦʚʥʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʜʚʠʞʝʪʩʷ ʧʝʨʩʦʥʘʞ. ʇʨʠ 

ʧʦʧʘʜʘʥʠʠ ʚ ʟʦʥʫ, ʥʘʭʦʜʷʱʫʶʩʷ ʥʠʞʝ ʟʝʤʣʠ, ʦʥ ʚʦʟʚʨʘʱʘʝʪʩʷ ʥʘ ʠʩʭʦʜʥʦʝ ʤʝʩʪʦ Res 

ʠ ʝʛʦ ʜʚʠʞʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʟʘʥʦʚʦ. 

ʅʘ ʨʠʩ. 2 ʠ 3 ʧʦʢʘʟʘʥʳ 2 ʨʘʟʣʠʯʥʳʭ ʧʦʣʦʞʝʥʠʷ ʧʝʨʩʦʥʘʞʘ: 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʪʘʨʪʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʨʩʦʥʘʞʘ ʚ ʠʛʨʝ 
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ʈʠʩʫʥʦʢ 3 ɼʚʠʞʝʥʠʝ ñʧʨʳʞʦʢò 

ɺ ʜʦʢʣʘʜʝ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʝ Unity ʠʛʨʳ ʚ ʞʘʥʨʝ 

ʧʣʘʪʬʦʨʤʝʨ, ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʆʙʨʟʦʨ ʨʳʥʢʘ ʤʦʙʠʣʴʥʳʭ ʠʛʨ ï URL:  

https://habrahabr.ru/post/291238/ (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

2. ʇʣʘʪʬʦʨʤʝʨ ï URL:      

3. ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ Unity ï URL: 

 http://develop-unity3d.blogspot.ru/2016/01/Silnie-storoni-Unity.html (ʜʦʩʪʫʧ 

ʩʚʦʙʦʜʥʳʡ) 

4. ʆ Unity ï URL:  

https://itkeys.org/about-unity/ (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʄɽʊʆɼʆɺ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ 

ɸʅɸʃʀɿɸ ʊɽʂʉʊʆɺʓʍ ʇʋɹʃʀʂɸʎʀʁ ɺ ʉʀʉʊɽʄɽ "ɺʂʆʅʊɸʂʊɽ" 

 

ɹʫʨʳʤ ɸ. ʇ., ɺʘʩʠʣʴʝʚ ɼ. ʕ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ. ʪ. ʥ. ʜʦʮʝʥʪ ʢʘʬ. ʄʆʇ ʕɺʄ ʍʘʰʢʦʚʩʢʠʡ ɺ. ɺ. ʀʂʊʀɹ 

ʖʌʋ, ʛ. ʊʘʛʘʥʨʦʛ  

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʄʇɼ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ ʛʣʘʚʥʘʷ ʮʝʣʴ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʥʝʙʦʣʴʰʠʭ ʪʝʢʩʪʦʚ. 

ʇʦʜ ʘʥʘʣʠʟʦʤ ʪʝʢʩʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʪʝʤʘʪʠʢʠ ʪʝʢʩʪʘ. ɺ 

ʢʦʥʪʝʢʩʪʝ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʥʝʙʦʣʴʰʦʡ ʪʝʢʩʪ ï ʵʪʦ ʪʝʢʩʪ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʛʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 16384 ʩʠʤʚʦʣʘ. ɼʘʥʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ ʷʚʣʷʶʪʩʷ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʩʪʝʥʝ 

ʢʘʢʦʡ-ʣʠʙʦ ʛʨʫʧʧʳ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ɺʂʦʥʪʘʢʪʝ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ï ʟʘʛʨʫʟʠʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʩʦ ʩʪʝʥ ʦʜʥʦʛʦ ʠʣʠ 
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ʥʝʩʢʦʣʴʢʠʭ ʩʦʦʙʱʝʩʪʚ ʧʦ ʚʳʙʦʨʫ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʦʪʦʙʨʘʟʠʪʴ ʠʭ. ɿʘʪʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʫʟʥʘʪʴ ʢ ʢʘʢʦʡ ʪʝʤʝ ʦʪʥʦʩʠʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʟʘʧʠʩʴ. ɼʘʥʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ ʜʦʩʪʫʧʝʥ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʩʣʝ ʨʘʩʢʨʳʪʠʷ ʧʦʣʥʦʛʦ ʪʝʢʩʪʘ ʥʦʚʦʩʪʠ ʠ 

ʥʘʞʘʪʠʷ ʥʫʞʥʦʡ ʢʥʦʧʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʘʪʠʢʠ ʙʫʜʝʪ ʥʦʚʦʝ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ ʥʘʟʚʘʥʠʷ ʪʨʝʭ ʪʝʤ, ʢ ʢʦʪʦʨʳʤ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʦʪʥʦʩʠʪʩʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʧʠʩʴ. ɸʣʛʦʨʠʪʤ ʧʨʠʛʦʜʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʘʪʠʢʠ ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʟʘʧʠʩʴ ʩʦʜʝʨʞʠʪ ʪʝʢʩʪ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʧʣʘʪʬʦʨʤʝ ʘʥʜʨʦʠʜ ʤʝʪʦʜ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʥʘʣʠʟʠʨʫʝʤʘʷ ʧʫʙʣʠʢʘʮʠʷ 

 

 
 

ʈʠʩʫʥʦʝ 2 ï ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ 
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ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʘʣʛʦʨʠʪʤ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ 

ʧʦʩʪʨʦʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ: ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʠ ʘʚʪʦʥʦʤʥʘʷ. ʈʘʩʩʤʦʪʨʠʤ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʙʨʘʙʦʪʢʘ ʪʝʢʩʪʘ. ɺʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʙʫʜʝʪ ʪʝʢʩʪ ʟʘʧʠʩʠ, ʚʳʭʦʜʥʳʤʠ ï ʪʝʤʘ ʪʝʢʩʪʘ. ɿʘʜʘʯʝʡ ʢʣʠʝʥʪʘ ʚ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʙʫʜʝʪ ʣʠʰʴ ʦʪʧʨʘʚʠʪʴ ʪʝʢʩʪ ʥʘ ʘʥʘʣʠʟ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʘ ʟʘʪʝʤ ʜʦʞʜʘʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʘ. ʊʦ ʝʩʪʴ ʥʘ ʢʣʠʝʥʪʩʢʫʶ ʯʘʩʪʴ ʥʠʢʘʢʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʙʫʜʝʪ, ʘ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ 

ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʣʠʰʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʢʣʠʝʥʪʝ ʥʘʛʨʫʟʢʠ, ʯʪʦ 

ʩʣʝʜʫʝʪ ʟʘ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʫʶ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

ʊʘʢ ʞʝ ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʠʤʝʥʥʦ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ 

ʥʦʚʳʭ ʪʝʤ (ʢʘʪʝʛʦʨʠʡ) ʪʝʢʩʪʘ ʚʩʣʝʜʩʪʚʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʙʫʯʘʝʤʦʩʪʠ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ, ʪʦ ʝʩʪʴ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʪʥʝʩʪʠ ʪʝʢʩʪ ʢ 

ʥʦʚʦʡ ʢʘʪʝʛʦʨʠʠ ʪʝʤ ʩʘʤʳʤ ʨʘʩʰʠʨʠʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ. ɽʱʝ ʦʜʥʠʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʫʣʫʯʰʝʥʠʠ ʨʘʙʦʪʳ 

ʚʩʝʛʦ ʘʣʛʦʨʠʪʤʘ, ʘ ʠʤʝʥʥʦ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʩʦʛʣʘʩʠʪʴʩʷ ʩ 

ʨʝʰʝʥʠʝʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʝʢʩʪʘ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʘʪʝʛʦʨʠʠ ʠ 

ʠʩʧʨʘʚʠʪʴ ʵʪʦ, ʪʝʤ ʩʘʤʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʫʯʠʚ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʫʯʝʥʠʷ ʩʝʪʠ. ʕʪʦ ʦʯʝʥʴ ʜʦʣʛʠʡ ʠ ʪʨʫʜʦʝʤʢʠʡ 

ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʧʨʦʙʣʝʤʳ ʙʳʣ ʧʨʠʟʥʘʥ ʥʝʧʨʠʛʦʜʥʳʤ. [1] 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʦʚʘʨʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʣʦʚʘ, ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʦ ʪʝʤʘʤ. ʆʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʠʪʴ ʪʨʠ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʭ ʪʝʤ ʚʩʝʛʦ ʪʝʢʩʪʘ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʩʦʜʝʨʞʘʥʠʠ ʩʣʦʚʘʨʷ. ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ɸʣʛʦʨʠʪʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ: 

1. ʈʘʟʙʠʝʥʠʝ ʚʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʥʘ ʩʣʦʚʘ; 

2. ʆʪʙʨʘʩʳʚʘʥʠʝ ʢʦʨʦʪʢʠʭ (ʤʝʥʝʝ 4 ʩʠʤʚʦʣʦʚ) ʩʣʦʚ; 

3. ʆʪʥʝʩʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʩʣʦʚ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʝ; 

4. ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʪʥʝʩʝʥʥʳʭ ʩʣʦʚ ʦʧʨʝʜʝʣʠʪʴ ʚʝʩ ʪʝʤʳ; 

5. ɺʳʜʘʪʴ ʨʝʟʫʣʴʪʘʪ. 

ʇʝʨʚʳʡ ʰʘʛ ʚʳʜʝʣʷʝʪ ʩʣʦʚʘ ʪʝʢʩʪʘ, ʪʦ ʝʩʪʴ ʦʪʙʨʘʩʳʚʘʝʪ ʚʩʝ ʟʥʘʢʠ ʧʨʝʧʠʥʘʥʠʷ ʠ 

ʩʠʤʚʦʣʳ, ʥʝ ʥʝʩʫʱʠʝ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ.  

ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʧʨʦʠʩʭʦʜʠʪ ʬʠʣʴʪʨʘʮʠʷ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʩʧʠʩʢʘ. 

ʕʪʦ ʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʦʪʙʨʘʩʳʚʘʥʠʷ ʚʩʝʭ ʩʣʦʚ, ʯʴʷ ʜʣʠʥʘ ʤʝʥʴʰʝ ʪʨʝʭ. 

ʕʪʦʪ ʰʘʛ ʧʨʦʜʠʢʪʦʚʘʥ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʇʝʨʚʘʷ ï ʵʪʦ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʥʘ ʩʣʝʜʫʶʱʠʭ ʰʘʛʘʭ ʤʘʩʩʠʚʘ ʩʣʦʚ. ɺʪʦʨʘʷ ʠ ʩʘʤʘʷ ʚʘʞʥʘʷ ï 

ʫʜʘʣʝʥʠʝ ʪʘʢʠʭ ʥʝʟʥʘʯʠʤʳʭ ʯʘʩʪʠʮ ʢʘʢ ʧʨʝʜʣʦʛʠ, ʩʦʶʟʳ ʠ ʤʝʩʪʦʠʤʝʥʠʷ ʜʣʠʥʘ 

ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 3-ʭ ʩʠʤʚʦʣʦʚ. 

ʊʨʝʪʠʡ ʰʘʛ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ. ʅʘ ʵʪʦʤ ʰʘʛʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʩʣʦʚʘ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʤʝ. ʉʧʠʩʦʢ ʩʣʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʘʪʠʢʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʝ ʥʫʞʝʥ, ʜʦʩʪʘʪʦʯʥʦ ʣʠʰʴ ʥʘʡʪʠ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ 
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ʪʝʤʘʪʠʢʝ ʚ ʪʝʢʩʪʝ ʠ ʟʘʧʠʩʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʢʦʣʣʝʢʮʠʶ, ʩʦʜʝʨʞʘʱʫʶ ʟʘʧʠʩʠ ʪʠʧʘ ʢʣʶʯ-

ʟʥʘʯʝʥʠʝ, ʛʜʝ ʢʣʶʯʦʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ, ʘ ʟʥʘʯʝʥʠʝʤ ï ʠʥʜʝʢʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʳ. 

ʏʝʪʚʝʨʪʳʡ ʰʘʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʣʦʚ, 

ʦʪʥʝʩʝʥʥʳʭ ʢ ʦʜʥʦʡ ʪʝʤʘʪʠʢʝ ʢ ʩʣʦʚʘʤ, ʦʪʥʝʩʝʥʥʳʤ ʢ ʦʩʪʘʣʴʥʳʤ ʪʝʤʘʪʠʢʘʤ, 

ʥʘʡʜʝʥʥʳʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʪʝʢʩʪʝ. ɿʘʪʝʤ ʧʦʣʫʯʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ ʪʝʢʩʪʝ.  

ʅʘ ʧʦʩʣʝʜʥʝʤ ʰʘʛʝ ʚʳʙʠʨʘʶʪʩʷ ʧʝʨʚʳʝ ʪʨʠ ʪʝʤʳ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ 

ʧʨʦʮʝʥʪ ʧʦʷʚʣʝʥʠʷ ʚ ʪʝʢʩʪʝ. ʕʪʠ ʪʝʤʳ ʠ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, 

ʦʪʦʙʨʘʞʘʶʱʠʤʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. [2] 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴ ʵʬʬʝʢʪʠʚʥʳʤ ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ, ʢʘʢ ʤʝʪʦʜ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʧʦʪʨʝʙʣʷʝʪ ʙʦʣʴʰʝ ʧʘʤʷʪʠ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʩʣʦʚʘʨʷ ʚ ʧʘʤʷʪʠ ʫʩʪʨʦʡʩʪʚʘ, ʥʦ ʠʤʝʝʪ ʪʘʢ ʞʝ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʦʪʩʫʪʩʪʚʠʝ ʦʙʫʯʝʥʠʷ ʩʝʪʠ, ʘ ʟʥʘʯʠʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʘʤʥʦʛʦ ʙʳʩʪʨʝʝ. ʄʦʞʥʦ ʪʘʢ ʞʝ ʦʪʤʝʪʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʝʜʣʝʥʥʫʶ ʩʢʦʨʦʩʪʴ ʧʦʠʩʢʘ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʣʦʚʘ ʚ ʪʝʢʩʪʝ ʩʦ ʩʣʦʚʦʤ ʩʣʦʚʘʨʷ, ʥʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʠʩʢʘ ʧʦ ʭʵʰʫ, ʢʦʪʦʨʳʡ ʚ ʨʘʟʳ ʙʳʩʪʨʝʝ ʦʙʳʯʥʦʛʦ ʧʦʠʩʢʘ.  

ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ ʜʣʷ 

ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʠʟ-ʟʘ ʙʳʩʪʨʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʪʝʢʫʱʠʭ 

ʟʘʜʘʯ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʚʪʦʨʦʡ ʩʧʦʩʦʙ, ʥʝʦʙʭʦʜʠʤʦ ʣʠʰʴ ʧʦʜʦʙʨʘʪʴ ʩʣʦʚʘʨʴ, 

ʩʦʜʝʨʞʘʱʠʡ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʣʦʚʘ. 

ʀʪʘʢ, ʚ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʜʚʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʤʝʪʦʜʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʢʩʪʘ ʠ ʚʳʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʈɸɿʈɸɹʆʊʂɸ ʂʃʀɽʅʊ-ʉɽʈɺɽʈʅʆɻʆ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʉɽʈɺʀʉɸ 

ɻʈʋɿʆʇɽʈɽɺʆɿʆʂ "MOOOVME" 

 

ɻʦʣʦʚʠʥ ɺ.ɸ., ʄʘʪʫʭʥʦ ɺ.ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ, 

ɹʘʣʘʙʘʝʚʘ ʀ.ʖ., 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʝʨʚʠʩʳ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ: ʢʘʢ ʩʝʨʚʠʩʦʚ ʪʘʢʩʠ, ʚʨʦʜʝ ʗʥʜʝʢʩ.ʊʘʢʩʠ ʠ Uber, ʪʘʢ ʠ 

ʩʝʨʚʠʩʦʚ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ (ʢʘʨʰʝʨʠʥʛʘ) ʚʨʦʜʝ BlaBlaCar. ɼʘʥʥʳʝ ʩʝʨʚʠʩʳ 

ʧʦʧʫʣʷʨʥʳ ʠ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʘʫʜʠʪʦʨʠʶ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʠʰʘ ʩʝʨʚʠʩʦʚ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ ʦʩʪʘʸʪʩʷ ʩʣʘʙʦ ʦʩʚʦʝʥʥʦʡ. 

ʉʝʨʚʠʩʦʚ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʧʦʜʦʙʥʳʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʠ ʩʦʠʟʤʝʨʠʤʳʭ ʩ ʥʠʤʠ ʧʦ 

ʧʦʧʫʣʷʨʥʦʩʪʠ, ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʚʝʟʪʠ ʛʨʫʟ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳʥʫʞʜʝʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʫʩʣʫʛʘʤ 

ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʦʪʦʪʠʧ ʩʝʨʚʠʩʘ ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʢʣʠʝʥʪʩʢʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʩʥʦʚʥʳʭ ʤʦʙʠʣʴʥʳʭ ʆʉ 

(Android, iOS, WindowsMobile) c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ IonicFramework, ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ Asp.Net Core 5. 

 

API  

API ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʚʠʜʝ 8 ʢʦʥʪʨʦʣʣʝʨʦʚ: Account, Invoices, Jobs, Offers, 

Requests, Token, Users, VehicleTypes.  

ʂʦʥʪʨʦʣʣʝʨ ï ʵʪʦ ʮʝʥʪʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪʦʡ ʚ ʘʨʭʠʪʝʢʪʫʨʝ MVC. ʇʦʣʫʯʠʚ ʚʚʦʜ 

ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʥʪʨʦʣʣʝʨ, ʧʦʩʣʝ ʪʱʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʳʩʳʣʘʝʪ ʦʙʨʘʪʥʦ 

ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʚ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʣʠ, ʥʘʧʨʠʤʝʨ, JSON-ʩʪʨʦʢʠ. [1]. 

ɿʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʦʥʪʨʦʣʣʝʨʦʚ ʩʣʝʜʫʶʱʠʝ: 

¶ ʂʦʥʪʨʦʣʣʝʨ Account ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʩʤʝʥʳ ʘʜʨʝʩʘ ʧʦʯʪʳ ʠ ʧʘʨʦʣʷ. 

¶ ʂʦʥʪʨʦʣʣʝʨ Invoices ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʣʘʪʝʞʘʭ, ʩʦʟʜʘʥʠʷ ʧʣʘʪʝʞʝʡ, ʧʨʦʚʝʜʝʥʠʷ ʦʧʣʘʪʳ. 

¶ ʂʦʥʪʨʦʣʣʝʨ Jobs ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʧʦʣʫʯʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʝʨʝʚʦʟʢʝ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʟʘʢʨʳʪʠʷ ʨʘʙʦʪʳ ʠ ʦʩʪʘʚʣʝʥʠʷ ʦʪʟʳʚʘ ʦ ʨʘʙʦʪʝ. 

¶ ʂʦʥʪʨʦʣʣʝʨ Offers ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʣʫʯʝʥʠʝ ʩʧʠʩʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʦ 

ʩʦʚʝʨʰʝʥʠʠ ʧʝʨʝʚʦʟʢʝ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʣʦʞʝʥʠʠ, ʧʨʠʥʷʪʠʝ ʠʣʠ 

ʦʪʢʣʦʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

¶ ʂʦʥʪʨʦʣʣʝʨ Requests ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʜʘʥʠʝ ʟʘʧʨʦʩʦʚ ʥʘ ʧʝʨʝʚʦʟʢʫ, 

ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʧʨʦʩʫ. 

¶ ʂʦʥʪʨʦʣʣʝʨ Token ʦʪʚʝʯʘʝʪ ʟʘ ʘʚʪʦʨʠʟʘʮʠʶ ʠ ʦʙʥʦʚʣʝʥʠʝ ʩʝʩʩʠʠ. 

¶ ʂʦʥʪʨʦʣʣʝʨ Users ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʳʯʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʠ ʧʦ ʧʝʨʝʚʦʟʯʠʢʫ, ʧʦʣʫʯʝʥʠʷ ʨʝʡʪʠʥʛʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʝʨʝʚʦʟʯʠʢʘ. 
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¶ ʂʦʥʪʨʦʣʣʝʨ VehicleTypes ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʧʠʩʢʘ 

ʪʠʧʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʣʫʯʝʥʠʝ ʠʭ ʩʧʠʩʢʘ, ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ. 

ɸʚʪʦʨʠʟʘʮʠʷ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ JWT (JSON Web Token). ʊʦʢʝʥʳ 

ʩʦʟʜʘʶʪʩʷ ʩʝʨʚʝʨʦʤ, ʧʦʜʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʝʢʨʝʪʥʦʛʦ ʢʣʶʯʘ ʠ ʧʝʨʝʩʳʣʘʶʪʩʷ 

ʢʣʠʝʥʪʫ. ʂʣʠʝʥʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʪʦʢʝʥ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʩʚʦʝʡ ʣʠʯʥʦʩʪʠ. [2] 

ʊʘʢ, ʢʘʢ ʩʝʨʚʠʩ ʨʝʘʣʠʟʦʚʘʥ ʩʦʛʣʘʩʥʦ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʩʪʠʣʶ REST, ʘ ʢʣʠʝʥʪʩʢʘʷ 

ʯʘʩʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ JavaScript + HTML, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ JSON. JSON ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʜʝ-ʬʘʢʪʦ ʜʣʷ 

ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ ʚ ʚʝʙ ʩʝʨʚʠʩʘʭ. 

 

ʉʪʨʫʢʪʫʨʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʇʨʠʣʦʞʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 21 ʵʢʨʘʥ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʨʦʣʠ ï ʧʝʨʝʚʦʟʯʠʢ ʠ 

ʟʘʢʘʟʯʠʢ. ʆʩʥʦʚʥʳʝ ʵʢʨʘʥʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʢ ʩʣʝʜʫʶʱʝʤʫ ʬʫʥʢʮʠʦʥʘʣʫ: 

1) ɸʚʪʦʨʠʟʘʮʠʷ, ʨʝʛʠʩʪʨʘʮʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʨʦʣʷ; 

2) ʇʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ʟʘʷʚʦʢ ʥʘ ʧʝʨʝʚʦʟʢʫ ï ʧʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʷʚʢʝ; 

3) ʉʦʟʜʘʥʠʝ ʟʘʢʘʟʘ ʥʘ ʧʝʨʝʚʦʟʢʫ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʧʝʨʝʚʦʟʢʝ ʜʣʷ ʧʝʨʝʚʦʟʯʠʢʘ; 

4) ʇʨʦʩʤʦʪʨ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʧʝʨʝʚʦʟʢʝ ʠ ʚʳʙʦʨ ʩʨʝʜʠ ʥʠʭ; 

5) ʄʝʥʶ; 

6) ʅʘʩʪʨʦʡʢʠ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʚʳʙʦʨ ʩʮʝʥʘʨʠʷ ʨʘʙʦʪʳ (ʨʦʣʠ), ʠʟʤʝʥʝʥʠʝ 

ʠ ʧʨʦʩʤʦʪʨ ʙʘʟʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ. 

7) ʇʨʦʩʤʦʪʨ ʪʝʢʫʱʠʭ ʠ ʟʘʢʨʳʪʳʭ ʨʘʙʦʪ, ʧʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʙʦʪʝ; 

8) ɿʘʢʨʳʪʠʝ ʨʘʙʦʪʳ, ʩʦʟʜʘʥʠʝ ʦʪʟʳʚʘ, ʚʳʩʪʘʚʣʝʥʠʝ ʩʯʸʪʘ; 

9) ʇʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ʧʣʘʪʝʞʝʡ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʭ ʠ ʵʢʨʘʥ ʦʧʣʘʪʳ. 

    ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʞʠʤʘʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʪʝʢʫʱʝʡ ʨʦʣʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ 

ʧʨʠʚʳʢʘʥʠʶ ʢ ʠʥʪʝʨʬʝʡʩʫ ʧʨʠʣʦʞʝʥʠʷ. 

    ɼʣʷ ʘʚʪʦʨʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥ JWT ʪʦʢʝʥ, ʜʘʥʥʳʝ ʦ ʩʝʩʩʠʠ ʭʨʘʥʷʪʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʦʤ ʣʦʢʘʣʴʥʦʤ ʭʨʘʥʠʣʠʱʝ. ʈʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʦʙʨʘʙʦʪʢʠ ʩʝʪʝʚʳʭ 

ʦʰʠʙʦʢ, ʦʙʥʦʚʣʝʥʠʷ ʩʝʩʩʠʠ, ʚʘʣʠʜʘʮʠʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʧʦʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʪʪʝʨʥʘ Proxy ï ʩʦʟʜʘʸʪʩʷ ʦʙʲʝʢʪ, ʢʦʧʠʨʫʶʱʠʡ ʧʦʣʷ ʧʨʦʚʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʢʣʶʯʘʷ 

ʚʩʝ ʧʦʜʦʙʲʝʢʪʳ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʣʦʢʘʣʴʥʳʤ ʭʨʘʥʠʣʠʱʝʤ ʨʝʘʣʠʟʦʚʘʥ ʧʘʪʪʝʨʥ 

ActiveRecord. 

 

 

ɸʣʛʦʨʠʪʤʳ ʥʘʚʠʛʘʮʠʠ 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʙʦʪʘ ʩ ʢʘʨʪʘʤʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʠʣʴʪʨʘʮʠʝʡ ʟʘʧʨʦʩʦʚ ʥʘ 

ʧʝʨʝʚʦʟʢʫ ʧʦ ʨʘʩʩʪʦʷʥʠʶ ï ʵʪʦ ʩʜʝʣʘʥʦ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ çʧʨʦʩʪʦʷè 

ʠʣʠ ʧʦʨʦʞʥʠʭ ʧʦʝʟʜʦʢ ʚʦʜʠʪʝʣʝʡ ʤʝʞʜʫ ʟʘʢʘʟʘʤʠ, ʘ ʪʘʢ ʞʝ ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʟʘʢʘʟʯʠʢʦʤ ʧʨʠʙʳʪʠʷ ʚʦʜʠʪʝʣʷ. 

ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʣʫʯʰʠʪʴ ʩʝʨʚʠʩ ʧʫʪʸʤ ʜʦʙʘʚʣʝʥʠʷ ʨʘʩʰʠʨʝʥʥʦʡ 

ʨʘʙʦʪʳ ʩ ʢʘʨʪʘʤʠ, ʘ ʠʤʝʥʥʦ ʨʘʩʯʸʪ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʨʰʨʫʪʘ, 
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ʧʦʜʩʢʘʟʢʘ ʫʜʦʙʥʳʭ ʜʣʷ ʧʦʛʨʫʟʢʠ ʪʦʯʝʢ ʥʘ ʢʘʨʪʝ ʠ ʧʨʝʜʩʢʘʟʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʧʫʥʢʪʘ 

ʥʘʟʥʘʯʝʥʠʷ ʧʝʨʝʚʦʟʢʠ. 

 

ʈʘʩʯʸʪ ʩʪʦʠʤʦʩʪʠ 

ʈʘʩʯʸʪ ʩʪʦʠʤʦʩʪʠ ʧʦʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ, ʚʦ ʩʢʦʣʴʢʦ ʝʤʫ 

ʦʙʦʡʜʸʪʩʷ ʧʝʨʝʚʦʟʢʘ, ʘ ʚʦʜʠʪʝʣʶ ʜʘʩʪ ʦʧʦʨʥʫʶ ʮʠʬʨʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʠ, 

ʢʦʪʦʨʫʶ ʦʥ ʫʢʘʟʳʚʘʝʪ ʚ ʧʨʝʜʣʦʞʝʥʠʠ ʦ ʧʝʨʝʚʦʟʢʝ. ɸʣʛʦʨʠʪʤ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʢʘʢ 

ʧʘʨʘʤʝʪʨʳ ʛʨʫʟʘ, ʪʘʢ ʠ ʤʘʨʰʨʫʪ, ʜʦʨʦʞʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ 

ʧʝʨʝʚʦʟʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʦʢ ʠ ʪ.ʜ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʜʝʣʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʥʘ ʜʚʘ ʰʘʛʘ: ʧʝʨʚʳʡ ï ʧʦʠʩʢ 

ʧʨʠʙʣʠʞʸʥʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʚʪʦʨʦʡ ï ʫʪʦʯʥʝʥʠʝ ʧʨʠʙʣʠʞʸʥʥʦ ʦʮʝʥʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ [3]. ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʚʳʧʦʣʥʝʥʥʳʡ ʩ 

ʫʧʨʦʱʸʥʥʦʡ ʦʮʝʥʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʝʝ ʧʝʨʝʙʨʘʪʴ ʚʘʨʠʘʥʪʳ ʠ ʧʦʣʫʯʠʪʴ 

ʙʣʠʟʢʠʡ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʤʘʨʰʨʫʪ. ʆʮʝʥʢʫ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʜʦ ʫʯʸʪʘ ʣʠʰʴ ʜʣʠʥʳ 

ʤʘʨʰʨʫʪʘ, ʚʨʝʤʝʥʠ ʧʨʦʝʟʜʘ ʠ ʥʘʣʠʯʠʷ çʩʣʦʞʥʳʭè ʤʘʥʸʚʨʦʚ ʚʨʦʜʝ ʨʘʟʚʦʨʦʪʘ ʠ 

ʧʦʚʦʨʦʪʘ ʥʘʣʝʚʦ. ʆʩʚʦʙʦʞʜʸʥʥʦʝ ʫʧʨʦʱʝʥʠʝʤ ʨʘʩʯʸʪʦʚ ʚʨʝʤʷ ʦʪʦʡʜʸʪ ʥʘ ʫʪʦʯʥʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ ʥʘʡʜʝʥʥʦʛʦ ʤʘʨʰʨʫʪʘ. 

ʇʨʠ ʫʪʦʯʥʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʚ ʨʘʩʯʸʪʝ ʫʯʘʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ: 

ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ ʚ ʤʦʤʝʥʪ ʝʛʦ ʧʨʦʝʟʜʘ, ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʠ ʪ.ʧ. 

ʈʘʩʯʸʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘʜ ʥʘʧʨʘʚʣʝʥʥʳʤ ʛʨʘʬʦʤ ʘʜʨʝʩʦʚ, ʩʦʜʝʨʞʘʱʠʤ ʚ 

ʢʘʯʝʩʪʚʝ ʚʝʨʰʠʥ ʘʜʨʝʩʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʨʸʙʝʨ ï ʤʘʥʸʚʨʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʦʨʦʞʥʦʛʦ 

ʛʨʘʬʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʰʠʥ ʧʝʨʝʢʨʸʩʪʢʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʨʸʙʝʨ ʜʦʨʦʛʠ, 

ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʥʸʚʨʘ, ʚʨʦʜʝ ʧʦʚʦʨʦʪʘ ʥʘʣʝʚʦ, 

ʧʝʨʝʩʪʨʦʝʥʠʷ. 

 

ʇʦʜʩʢʘʟʢʘ ʪʦʯʝʢ ʧʦʛʨʫʟʢʠ 

ʇʦʜʩʢʘʟʢʘ ʫʜʦʙʥʳʭ ʜʣʷ ʧʦʛʨʫʟʢʠ ʪʦʯʝʢ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝ ʚ ʢʘʞʜʦʤ 

ʤʝʩʪʝ ʜʦʨʦʛʠ ʚʦʟʤʦʞʥʦ ʩʦʚʝʨʰʠʪʴ ʧʦʛʨʫʟʢʫ. ɺ ʚʳʙʨʘʥʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʝʩʪʝ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʨʝʱʝʥʘ ʦʩʪʘʥʦʚʢʘ, ʜʚʠʞʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʘ, ʣʠʙʦ ʢ 

ʪʘʢʦʤʫ ʤʝʩʪʫ ʤʦʞʝʪ ʙʳʪʴ ʟʘʪʨʫʜʥʸʥ ʧʨʦʝʟʜ. ʉʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤʫ 

ʢʦʤʧʘʥʠʝʡ ʗʥʜʝʢʩ [4], ʚʦʟʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʚʦʜʠʪʝʣʷ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʧʨʝʜʣʦʞʠʚ ʪʦʯʢʠ ʜʣʷ ʧʦʛʨʫʟʢʠ. 

ʉʫʪʴ ʘʣʛʦʨʠʪʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ gps ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʧʝʨʝʚʦʟʢʫ ʘʚʪʦ ʠ ʩʦʙʠʨʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʯʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ 

ʧʦʛʨʫʟʢʘ (ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚʳʛʨʫʟʢʘ) ʛʨʫʟʘ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʝʨʝʚʦʟʦʢ ʢʘʢ ʪʝʢʫʱʠʤ, 

ʪʘʢ ʠ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʇʦʩʣʝ ʦʪʩʝʚʘ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʷʚʥʦ ʧʨʦʠʟʦʰʣʘ 

ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ gps (ʚʨʷʜ ʣʠ ʧʦʛʨʫʟʢʘ ʤʦʛʣʘ ʧʨʦʠʟʦʡʪʠ ʚ ʨʫʩʣʝ ʨʝʢʠ 

ʠʣʠ ʥʘ ʢʨʳʰʝ ʤʥʦʛʦʵʪʘʞʢʠ), ʧʦʣʫʯʝʥʥʳʝ ʪʦʯʢʠ ʢʣʘʩʪʝʨʠʟʫʶʪʩʷ. ʎʝʥʪʨʳ ʪʷʞʝʩʪʠ 

ʢʣʘʩʪʝʨʦʚ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʜʩʢʘʟʘʥʥʳʤʠ ʪʦʯʢʘʤʠ ʧʦʛʨʫʟʢʠ\ʚʳʛʨʫʟʢʠ. 

ɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʜʦʨʦʞʥʦʡ ʩʠʪʫʘʮʠʠ ʧʨʠ ʨʘʩʯʸʪʝ 

ʪʦʯʝʢ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʩʚʝʞʠʝ ʜʘʥʥʳʝ (ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ï 

ʥʘʧʨʠʤʝʨ, ʟʘ ʧʦʩʣʝʜʥʶʶ ʥʝʜʝʣʶ). 

 

ʇʨʝʜʩʢʘʟʘʥʠʝ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ 
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ʇʨʝʜʩʢʘʟʘʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʦʜʠʪʴ 

ʘʥʘʣʦʛʠʯʥʦ ʘʣʛʦʨʠʪʤʫ, ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʚ ʗʥʜʝʢʩ.ʊʘʢʩʠ [5ʉʧʝʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʦʰʣʳʝ ʧʝʨʝʚʦʟʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʪʩʝʠʚʘʷ ʠʭ ʩʦʛʣʘʩʥʦ ʚʨʝʤʝʥʠ ʩʫʪʦʢ, 

ʩʝʟʦʥʘ, ʜʘʪʳ ʠ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʠ ʧʨʦʯʠʭ ʢʨʠʪʝʨʠʝʚ. ʇʨʠ ʚʳʝʟʜʝ ʛʨʫʟʘ ʠʟ ʪʦʯʢʠ ʠʣʠ 

ʧʨʠʙʳʪʠʠ ʛʨʫʟʘ ʚ ʪʦʯʢʫ ʝʡ ʥʘʯʠʩʣʷʶʪʩʷ ʙʘʣʣʳ. ʀʤʝʥʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʙʘʣʣʦʚ 

ʧʨʦʬʠʣʴʪʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʪʦʯʝʢ ʨʘʥʞʠʨʫʝʪʩʷ ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʩʧʠʩʦʢ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʪʦʯʝʢ ʥʘʟʥʘʯʝʥʠʷ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ. ɼʘʣʝʝ, ʢ ʘʥʘʣʠʟʫ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʦʙʫʯʝʥʥʘʷ ʨʘʥʞʠʨʦʚʘʪʴ ʧʘʨʳ ʠʟ ʠʩʪʦʨʠʠ ʧʨʦʰʣʳʭ 

ʧʦʝʟʜʦʢ ʠ ʪʦʯʢʠ ʥʘʯʘʣʘ ʧʝʨʝʚʦʟʢʠ. ɼʘʥʥʘʷ ʩʝʪʴ ʧʨʦʠʟʚʦʜʠʪ ʧʝʨʝʨʘʥʞʠʨʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʥʝʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʚʦʟʤʦʞʥʳʭ ʪʦʯʝʢ ʥʘʟʥʘʯʝʥʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʪʢʣʠʢʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʙʳ ʧʦʣʝʟʥʳʤ ʜʦʙʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ çʜʦʙʦʨʘè ʛʨʫʟʦʚ ʧʦ ʧʫʪʠ 

ʩʣʝʜʦʚʘʥʠʷ, ʝʩʣʠ ʤʝʩʪʦ ʧʦʛʨʫʟʢʠ ʠ ʚʳʛʨʫʟʢʠ ʜʦʙʠʨʘʝʤʦʛʦ ʛʨʫʟʘ ʥʝ ʟʘʩʪʘʚʣʷʶʪ 

ʚʦʜʠʪʝʣʷ ʩʠʣʴʥʦ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʤʘʨʰʨʫʪʘ. ʆʪ ʪʘʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʠʛʨʘʶʪ ʠ 

ʚʦʜʠʪʝʣʠ ʤʘʰʠʥ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ, ʠ ʢʣʠʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʠ 

ʩʦʚʤʝʱʝʥʠʠ ʤʘʨʰʨʫʪʘ ʩʥʠʟʠʪʩʷ ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1) ʂʦʥʪʨʦʣʣʝʨʳ \ METANIT [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://metanit.com/sharp/mvc5/3.1.php 

2) JSON Web Token \ ɺʠʢʠʧʝʜʠʷ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://ru.wikipedia.org/wiki /JSON_Web_Token 

3) ɺʨʝʤʷ ð ʜʝʥʴʛʠ. ʂʘʢ ʤʳ ʫʯʠʣʠ ʗʥʜʝʢʩ.ʊʘʢʩʠ ʪʦʯʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʩʪʦʠʤʦʩʪʴ ʧʦʝʟʜʢʠ \ ɹʣʦʛ ʢʦʤʧʘʥʠʠ ʗʥʜʝʢʩ ʥʘ ʍʘʙʨʘʭʘʙʨ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://habrahabr.ru/company/yandex/blog/344954/ 

4) ʇʦʧʘʩʪʴ ʚ ʪʦʯʢʫ \ ɹʣʦʛ ʢʦʤʧʘʥʠʠ ʗʥʜʝʢʩ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://yandex.ru/blog/company/popast-v-tochku 

ʂʘʢ ʤʳ ʦʙʫʯʘʣʠ ʧʨʠʣʦʞʝʥʠʝ ʗʥʜʝʢʩ.ʊʘʢʩʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʫʥʢʪ ʥʘʟʥʘʯʝʥʠʷ \ 

ɹʣʦʛ ʢʦʤʧʘʥʠʠ ʗʥʜʝʢʩ [ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL:  https://habrahabr.ru/company/yand 

ʈɸɿʈɸɹʆʊʂɸ ʀɻʈʓ çMATCH 3è ɼʃʗ ʄʆɹʀʃʔʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ 

 
ɻʦʨʙʝʥʢʦ ɻ.ʂ., ʂʘʨʘʫʣʦʚ ɸ.ʉ., 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʇʠʨʩʢʘʷ ʃ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʄʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʥʘʰʫ ʞʠʟʥʴ, ʪʘʢ ʢʘʢ ʦʥʠ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʜʘʯ. ʆʜʥʠʤ ʠʟ ʪʠʧʦʚ ʧʨʠʣʦʞʝʥʠʡ 

ʷʚʣʷʶʪʩʷ ʠʛʨʳ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʟʘʚʦʝʚʳʚʘʝʪ ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ.  

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Google ʩʘʤʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʤʦʙʠʣʴʥʘʷ ʠʛʨʘ ʟʘ ʧʷʪʴ ʣʝʪ 

ʩʪʘʣʘ CandyCrushSaga[1], ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʠʛʨ ʪʠʧʘ çʪʨʠ ʚ ʨʷʜè. 

ʉʫʱʥʦʩʪʴ ʠʛʨ ʜʘʥʥʦʛʦ ʪʠʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʚʠʞʝʥʠʠ ʬʠʰʝʢ ʧʦ ʠʛʨʦʚʦʤʫ ʧʦʣʶ ʠ 

ʩʦʩʪʘʚʣʝʥʠʠ ʮʝʧʦʯʝʢ ʠʣʠ ʣʠʥʝʝʢ ʠʟ ʪʨʝʭ ʠ ʙʦʣʝʝ ʵʣʝʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

https://metanit.com/sharp/mvc5/3.1.php
https://ru.wikipedia.org/wiki/JSON_Web_Token
https://habrahabr.ru/company/yandex/blog/344954/
https://yandex.ru/blog/company/popast-v-tochku
https://habrahabr.ru/company/yand
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ʨʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʦʛʦ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʦ ʩʚʦʠʤ ʦʨʠʛʠʥʘʣʴʥʳʤ 

ʩʮʝʥʘʨʠʝʤ ʠ ʢʨʘʩʦʯʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʇʨʠʣʦʞʝʥʠʝ ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʙʝʩʧʣʘʪʥʦʡ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Xcode [2] 

ʥʘ ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ Swift [3] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ Sprite Kit  [4]. 

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʥʘ ʢʘʨʪʫ ʫʨʦʚʥʝʡ, ʢʦʪʦʨʘʷ 

ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ ʫʨʦʚʥʝʡ ʠʛʨʳ 
 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʡʜʝʥʥʳʭ ʫʨʦʚʥʷʭ ʭʨʘʥʠʪʩʷ ʥʘ ʫʩʪʨʦʡʩʪʚʝ. 

ʀʛʨʘ ʩʦʩʪʦʠʪ ʠʟ 30 ʫʨʦʚʥʝʡ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʣʠʯʠʝ ʬʦʨʤʳ ʠʛʨʦʚʦʛʦ ʧʦʣʷ, ʢʦʣʠʯʝʩʪʚʘ ʦʯʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʫʨʦʚʥʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʭʦʜʦʚ. ʆʪʣʠʯʠʝ ʬʦʨʤ ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 2. 

   
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ 2-ʛʦ ʫʨʦʚʥʷ ʠ 28-ʛʦ ʫʨʦʚʥʷ 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʫʨʦʚʥʷ ʥʘ ʢʘʨʪʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʧʘʜʘʝʪ ʥʘ ʠʛʨʦʚʦʡ ʵʢʨʘʥ, 

ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3, ʠʟ ʠʛʨʦʚʦʛʦ ʧʦʣʷ, ʪʨʸʭ ʧʦʣʝʡ ʚʚʝʨʭʫ, ʚ 
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ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʯʢʦʚ, ʪʝʢʫʱʠʡ 

ʨʝʟʫʣʴʪʘʪ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʪʘʚʰʠʭʩʷ ʭʦʜʦʚ, ʢʥʦʧʢʠ ʤʝʥʶ ʚ ʥʠʞʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʠ 

ʢʥʦʧʢʠ ñShuffleò, ʢʦʪʦʨʘʷ ʧʝʨʝʤʝʰʠʚʘʝʪ ʵʣʝʤʝʥʪʳ. 

ʀʛʨʦʚʦʝ ʧʦʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʪʢʫ ʨʘʟʤʝʨʦʤ 9 ʥʘ 9 ʢʣʝʪʦʢ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 3.  

 
 

ʈʠʩʫʥʦʢ 3 ï ʀʛʨʦʚʦʝ ʧʦʣʝ 

 

ʇʨʠ ʧʦʧʳʪʢʝ ʧʝʨʝʤʝʩʪʠʪʴ ʵʣʝʤʝʥʪ ʥʘ ʠʛʨʦʚʦʤ ʧʦʣʝ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʛʦ 

ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ. ɽʩʣʠ ʤʳ ʥʝ ʚʳʭʦʜʠʤ ʟʘ ʛʨʘʥʠʮʳ, ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʝʨʝʩʪʘʥʦʚʢʘ ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʘʥʠʤʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʦʧʨʝʜʝʣʷʪʩʷ ʚʦʟʤʦʞʥʳʝ ʮʝʧʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʫʙʨʘʥʳ. ʎʝʧʴʶ ʩʯʠʪʘʶʪʩʷ 

ʵʣʝʤʝʥʪʳ ʦʜʠʥʘʢʦʚʦʛʦ ʪʠʧʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ ʪʨʸʭ ʰʪʫʢ ʚ ʨʷʜ. ɽʩʣʠ ʪʘʢʦʚʳʭ ʮʝʧʝʡ 

ʥʝʪ, ʪʦ ʚʳʙʨʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʠʩʭʦʜʥʳʝ ʧʦʟʠʮʠʠ. ɽʩʣʠ ʞʝ ʦʥʠ ʝʩʪʴ, ʪʦ 

ʵʣʝʤʝʥʪʳ ʮʝʧʝʡ ʫʜʘʣʷʶʪʩʷ. ʊʘʢ ʢʘʢ ʧʦʷʚʠʣʠʩʴ ʧʫʩʪʳʝ ʧʦʣʷ, ʪʦ ʵʣʝʤʝʥʪʳ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʚʥʠʟ, ʝʩʣʠ ʧʦʜ ʥʠʤʠ ʝʩʪʴ ʜʦʧʫʩʪʠʤʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʧʫʩʪʳʝ ʧʦʣʷ ʟʘʧʦʣʥʷʶʪʩʷ ʥʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʀʛʨʘ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʯʸʪʯʠʢ ʭʦʜʦʚ ʥʝ ʜʦʡʜʸʪ ʜʦ ʥʫʣʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ iOS-ʧʨʠʣʦʞʝʥʠʝ ʚ ʚʠʜʝ ʠʛʨʳ ʞʘʥʨʘ çʪʨʠ ʚ ʨʷʜè, 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ   ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ Sprite Kit. ʇʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʡʪʠ 30 ʫʨʦʚʥʝʡ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʩ ʠʥʪʫʠʪʠʚʥʦ ʠʥʪʝʨʝʩʥʳʤ 

ʠʥʪʝʨʬʝʡʩʦʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. Google Play turn 5 today. ï URL: https://blog.google/products/google-

play/google-play-turns-5-today (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

2. iOS ʨʘʟʨʘʙʦʪʢʘ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ. ï URL: https://xakep.ru/2016/09/28/ios-

from-scratch/ (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

3. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Swift. ʈʫʩʩʢʘʷ ʚʝʨʩʠʷ. ï URL: 

https://habrahabr.ru/post/225841/ (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

4. SpriteKit Swift 3 Tutorial for Beginners. ï URL: 

https://www.raywenderlich.com/145318/spritekit-swift-3-tutorial-beginners (ʜʦʩʪʫʧ 

ʩʚʦʙʦʜʥʳʡ) 

https://blog.google/products/google-play/google-play-turns-5-today
https://blog.google/products/google-play/google-play-turns-5-today
https://xakep.ru/2016/09/28/ios-from-scratch/
https://xakep.ru/2016/09/28/ios-from-scratch/
https://habrahabr.ru/post/225841/
https://www.raywenderlich.com/145318/spritekit-swift-3-tutorial-beginners
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ʈɸɿʈɸɹʆʊʂɸ ɺɽɹ-ʉʀʉʊɽʄʓ ʋʏɽʊɸ ʆɹɽʉʇɽʏɽʅʅʆʉʊʀ ʈɽʉʋʈʉɸʄʀ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʇʈʆɻʈɸʄʄ ɺʋɿɸ 

 

ɻʫʣʷʝʚ ɽ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʟʘʚ. ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʍʫʩʘʠʥʦʚ ʅ.ʐ. 

ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʛ. ʊʘʛʘʥʨʦʛ 
 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʚ ʚʫʟʝ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ ʚʝʜʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʬʦʨʤʠʨʫʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʦʙʲʝʤ, ʩʦʜʝʨʞʘʥʠʝ, ʧʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ), ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʬʦʨʤ ʘʪʪʝʩʪʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʜʦʢʫʤʝʥʪʦʚ: ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʨʘʬʠʢʘ, ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʜʠʩʮʠʧʣʠʥ ʠ 

ʪ.ʧ. [1]. ʆʜʥʠʤʠ ʠʟ ʢʣʶʯʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ 

ʪʘʙʣʠʮʳ ʝʝ ʨʝʩʫʨʩʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʢʘʜʨʦʚʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ. 

ʉʦʟʜʘʥʠʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʪʘʙʣʠʮ, ʨʘʩʯʝʪ ʥʘ ʦʩʥʦʚʝ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ 

ʩʚʝʜʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ï ʚʝʩʴʤʘ 

ʪʨʫʜʦʟʘʪʨʘʪʥʳʡ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʝʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʯʠʥʘʤ:  

- ʢʘʢ ʧʨʘʚʠʣʦ, ʫʯʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʇʨʠ ʵʪʦʤ ʢʘʢ ʢʘʜʨʦʚʳʡ ʩʦʩʪʘʚ, ʪʘʢ ʠ ʧʝʨʝʯʝʥʴ 

ʘʫʜʠʪʦʨʠʡ ʚʫʟʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʷʪʩʷ ʟʘʥʷʪʠʷ ʧʦ ʨʘʟʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʙʳʪʦʯʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʤʦʞʥʦʤʫ ʨʘʩʭʦʞʜʝʥʠʶ ʩʚʝʜʝʥʠʡ, ʫʢʘʟʳʚʘʝʤʳʭ ʚ ʨʘʟʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʧʨʠ ʠʭ ʨʘʟʜʝʣʴʥʦʤ ʫʯʝʪʝ; 

- ʩʫɦʝʩʪʚʫʶʱʠʝ ʥʘ ʨʳʥʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʥʘʧʨʠʤʝʨ, 

ʧʨʦʜʫʢʪʳ ʢʦʤʧʘʥʠʡ 1C, ʃʘʙʦʨʘʪʦʨʠʠ ʄʄʠʀʉ, ʊʋʉʋʈ), ʣʠʙʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʪʦʣʴʢʦ 

ʥʘ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʠ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ, ʣʠʙʦ ʪʷʞʝʣʳ ʚ ʦʩʚʦʝʥʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ [2-4] ï ʚʝʜʝʥʠʝ ʪʘʙʣʠʮ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ ʥʠʭ ʜʘʣʝʢʦ ʥʝ ʦʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʝʨʚʠʯʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʚʝʙ-

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʫʯʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʘʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ɺʋɿʘ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ ʦ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʢʘʜʨʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʘʣʠʟʫʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ. 

ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʙʦʪʫ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

a) ʀʥʪʝʨʘʢʪʠʚʥʳʡ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʬʦʨʤ. ʇʨʠʤʝʨ ʩʭʝʤʳ 

ʜʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1; 
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ʙ) ʏʘʩʪʠʯʥʦ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ Excel, ʟʘʨʘʥʝʝ ʦʬʦʨʤʣʝʥʥʦʛʦ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʦʙʨʘʟʮʫ. ʇʨʠʤʝʨ ʩʭʝʤʳ ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 2; 

 
 

ʈʠʩʫʥʦʢ 1 ð ʉʭʝʤʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ n-ʨʘʟ 
 

 
 

ʈʠʩʫʥʦʢ 2 ð ʉʭʝʤʘ ʯʘʩʪʠʯʥʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 1 ʨʘʟ ʜʣʷ n ʘʫʜʠʪʦʨʠʡ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ: 

- ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Php ʠ JavaScript; 

- ʌʨʝʡʤʚʦʨʢ Laravel; 

- ɹʘʟʘ ʜʘʥʥʳʭ MySql; 

- Nginx; 

ʊʘʢ ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Php, ʪʦ ʙʳʣ ʚʳʙʨʘʥ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʤʦʱʥʝʡʰʠʭ ʬʨʝʡʤʚʦʨʢʦʚ. 

ʌʨʝʡʤʚʦʨʢ Laravel ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Php, 

ʢʦʪʦʨʘʷ ʫʧʨʦʱʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʩʘʡʪʦʚ. ɹʘʟʘ ʜʘʥʥʳʭ MySQL ï ʩʘʤʘʷ ʧʦʧʫʣʷʨʥʘʷ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ ʉʋɹɼ. Nginx ï ʣʝʛʢʦʚʝʩʥʳʡ ʩʝʨʚʝʨ, ʩ ʦʯʝʥʴ ʙʳʩʪʨʦʡ ʘʩʠʥʭʨʦʥʥʦʡ 

ʩʭʝʤʦʡ ʮʠʢʣʘ ʩʦʙʳʪʠʡ.  

ɺʳʙʦʨ ʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʦʙʦʩʥʦʚʘʥ ʪʝʤ, ʯʪʦ ʦʥʠ 

ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʧʘʢʝʪʦʚ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʚʝʙ-ʩʠʩʪʝʤʳ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʙʝʩʧʣʘʪʥʳʤʠ. 
 

ɺʳʚʦʜʳ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʩʠʩʪʝʤʘ ʛʦʪʦʚʘ ʥʘ 80%. ʇʨʦʠʟʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʷ ʚʝʙ-

ʩʠʩʪʝʤʳ ʥʘ ʩʪʦʨʦʥʝ ʟʘʢʘʟʯʠʢʘ ð ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ. ʋʞʝ ʩʝʡʯʘʩ ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʘʷ 

ʚʝʙ-ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʪʴ ʬʦʨʤʘʪ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, 
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ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʠʟʙʳʪʦʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʜʨʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʯʪʦ ʷʚʣʷʣʦʩʴ 

ʟʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʚʝʙ- ʩʠʩʪʝʤʳ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1.ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ  ̄273 ʦʪ 29 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; 

2. 1ʉ ʋʥʠʚʝʨʩʠʪʝʪ  ï 1ʉ ʇʨʝʜʧʨʠʷʪʠʝ URL: 

https://solutions.1c.ru/catalog/university/features  ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ (29.03.2018); 

3. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤ ʧʨʦʮʝʩʩʦʤ ï ʄʄʀʉ ʃʘʙʦʨʘʪʦʨʠʷ URL: 

http://www.mmis.ru/ ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ (30.03.2018); 

4. ɻʝʥʝʨʘʪʦʨ ʨʘʙʦʯʠʭ ʧʨʦʛʨʘʤʤ ʊʋʉʋʈ ï ʊʋʉʋʈ URL: 

https://workprogram.tusur.ru/  ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ (30.03.2018); 

 

  

https://solutions.1c.ru/catalog/university/features
http://www.mmis.ru/
https://workprogram.tusur.ru/
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ʈɸɿʈɸɹʆʊʂɸ WEB-ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʆɹʋʏɽʅʀʗ ʊɸʅʎɽɺɸʃʔʅʓʄ 

ʉʊʀʃʗʄ 

 

ʂʦʚʪʫʥʦʚʘ ʉ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʇʠʣʠʧʫʰʢʦ ɽ.ʄ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʙʫʯʝʥʠʝ ʥʘ ʦʥʣʘʡʥ ʢʫʨʩʘʭ. ʋ 

ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ. ɺʦ-ʧʝʨʚʳʭ, ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. 

ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʦʡʜʝʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʭʘʪʴ ʢʫʜʘ-ʪʦ, ʪʘʢ ʢʘʢ, ʯʪʦʙʳ ʧʨʦʡʪʠ ʦʥʣʘʡʥ 

ʦʙʫʯʝʥʠʝ, ʥʝ ʥʫʞʥʦ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʪʨʘʥʩʧʦʨʪ. ʇʨʠ ʜʝʬʠʮʠʪʝ ʚʨʝʤʝʥʠ ʵʪʦʪ ʧʫʥʢʪ 

ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʚʘʞʥʦʩʪʴ. ɺ-ʪʨʝʪʴʠʭ, ʫʜʦʙʥʳʡ ʨʝʞʠʤ ʦʙʫʯʝʥʠʷ [1]. ʏʝʣʦʚʝʢ ʩʘʤ 

ʥʘʩʪʨʘʠʚʘʝʪ ʩʚʦʡ ʪʝʤʧ ʦʙʫʯʝʥʠʷ. ʀ ʵʪʦ ʥʝ ʧʦʣʥʳʡ ʧʝʨʝʯʝʥʴ ʜʦʩʪʦʠʥʩʪʚ ʦʥʣʘʡʥ 

ʦʙʫʯʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʝʨʚʠʩʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ, ʥʦ ʠ ʪʚʦʨʯʝʩʢʠʝ. ʉʨʝʜʠ ʥʠʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʨʩʳ ʧʦ ʠʛʨʝ ʥʘ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʧʦ ʨʠʩʦʚʘʥʠʶ, ʧʦ 

ʦʙʫʯʝʥʠʶ ʢʫʣʠʥʘʨʥʦʤʫ ʤʘʩʪʝʨʩʪʚʫ ʠ ʪ.ʜ.[2] 

ʄʦʷ ʞʠʟʥʴ ʩʚʷʟʘʥʘ ʩ ʪʘʥʮʝʚʘʣʴʥʦʡ ʩʬʝʨʦʡ ʠ ʤʥʝ ʭʦʪʝʣʦʩʴ ʥʘʡʪʠ ʩʝʨʚʠʩ, ʛʜʝ ʙʳ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦʙʳ 

ʥʘʫʯʠʪʴʩʷ ʪʘʥʮʝʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʪʠʣʠ. ʅʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʷ 

ʥʘʭʦʜʠʣʘ ʣʠʙʦ ʦʧʠʩʘʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʣʠʙʦ ʦʪʜʝʣʴʥʳʝ ʦʙʫʯʘʶʱʠʝ 

ʚʠʜʝʦ-ʨʦʣʠʢʠ. 

ʇʦʵʪʦʤʫ ʫ ʤʝʥʷ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ ʩʦʟʜʘʪʴ web-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʪʘʥʮʝʚʘʣʴʥʳʤ ʩʪʠʣʷʤ. ɺ ʥʝʤ ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʦʙʫʯʝʥʠʷ ï ʫʨʦʚʥʝʡ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ. ɺ ʢʦʥʮʝ 

ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʫʜʝʪ ʜʦʙʘʚʠʪʴ ʚʠʜʝʦ ʩ ʟʘʧʠʩʴʶ ʩʚʦʝʛʦ ʪʘʥʮʘ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʝʛʦ ʦʮʝʥʠʣʠ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʥʘ ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ. 

ʇʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘʙʦʨ ʪʘʥʮʝʚʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʋ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʪʘʥʮʝʚʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʦʥ ʭʦʯʝʪ ʧʨʦʡʪʠ ʦʙʫʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʝʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʢʨʘʪʢʘʷ ʥʦʚʦʩʪʥʘʷ 

ʣʝʥʪʘ. ɺ ʥʝʡ ʙʫʜʫʪ ʦʪʦʙʨʘʞʝʥʳ ʧʦʩʣʝʜʥʠʝ ʜʦʙʘʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚʠʜʝʦ. 

ɼʘʥʥʳʡ ʙʣʦʢ ʥʦʚʦʩʪʝʡ ʥʫʞʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ web-ʧʨʠʣʦʞʝʥʠʷ 

ʦʮʝʥʠʚʘʣʠ ʪʘʥʮʝʚʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʜʨʫʛʠʭ. ɼʘʥʥʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʦʙʫʯʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 ï ʥʘʯʘʣʴʥʘʷ ʩʪʨʘʥʠʮʘ web-ʧʨʠʣʦʞʝʥʠʷ 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʪʘʥʮʝʚʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ʅʘ ʩʪʨʘʥʠʮʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 2, ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʪʦʨʠʠ ʧʦʷʚʣʝʥʠʷ ʩʪʠʣʷ, ʦ ʝʛʦ ʦʪʣʠʯʠʪʝʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ. ʋ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʫʰʘʪʴ ʤʫʟʳʢʫ, ʭʘʨʘʢʪʝʨʥʫʶ 

ʜʣʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦʩʤʦʪʨʝʪʴ ʚʠʜʝʦʟʘʧʠʩʴ ʧʦʧʫʣʷʨʥʦʛʦ ʪʘʥʮʘ ʚ ʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʀ ʪʦʣʴʢʦ ʪʦʛʜʘ ʢʦʛʜʘ ʦʥ ʦʧʨʝʜʝʣʠʣʩʷ ʩ ʢʫʨʩʦʤ, ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʚʳʡ 

ʫʨʦʚʝʥʴ ʦʙʫʯʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 2 ï ʩʪʨʘʥʠʮʘ ʦʧʠʩʘʥʠʷ ʪʘʥʮʝʚʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ɺʩʝʛʦ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ ʧʦ ʢʘʞʜʦʤʫ ʪʘʥʮʝʚʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʪʨʠ ʵʪʘʧʘ: ʣʝʛʢʠʡ, ʩʨʝʜʥʠʡ ʠ ʩʣʦʞʥʳʡ. ʅʘ ʩʪʨʘʥʠʮʝ ʦʙʫʯʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʩʤʦʪʨʝʪʴ ʚʠʜʝʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʪʘʥʮʝʚʘʣʴʥʳʤʠ 

ʜʚʠʞʝʥʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ 

ʦʙʫʯʝʥʠʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʥʘ ʠʥʜʠʢʘʪʦʨʝ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ 

ʙʫʜʝʪ ʚʳʜʝʣʝʥ ʥʦʤʝʨ ʫʨʦʚʥʷ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʫʯʠʪʩʷ ʪʘʥʮʝʚʘʪʴ ʧʦʢʘʟʘʥʥʳʝ ʚ ʥʠʭ ʜʚʠʞʝʥʠʷ, 

ʦʥ ʜʦʣʞʝʥ ʜʦʙʘʚʠʪʴ ʚʠʜʝʦ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʢʘʞʝʪ ʪʘʥʮʝʚʘʣʴʥʫʶ ʩʚʷʟʢʫ ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʠʩʧʦʣʥʝʥʠʠ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʠʜʝʦ ʠ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʢʠ ʦʪ ʜʨʫʛʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʪʢʨʦʝʪʩʷ ʜʦʩʪʫʧ ʢ ʩʣʝʜʫʶʱʝʤʫ ʫʨʦʚʥʶ ʦʙʫʯʝʥʠʷ. 

ɼʦʙʘʚʣʝʥʥʦʝ ʚʠʜʝʦ ʧʦʷʚʣʷʝʪʩʷ ʚ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʝ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʦʚʦʩʪʠ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩ ʬʠʣʴʪʨʦʤ ʧʦ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʦ ʪʘʥʮʝʚʘʣʴʥʦʤʫ 

ʩʪʠʣʶ ʠʣʠ ʙʝʟ ʥʠʭ. 

ʆʮʝʥʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʝʦ. ʀʩʧʦʣʴʟʫʝʪʩʷ 

ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʧʦ-ʜʨʫʛʦʤʫ ʥʘʟʳʚʘʝʪʩʷ "ʟʚʝʟʜʥʳʡ ʨʝʡʪʠʥʛ", 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3. ʋ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʪʘʥʝʮ 

ʜʨʫʛʠʭ, ʚʳʙʨʘʚ ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʟʜ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʷʤ 

ʪʘʥʮʦʨʘ. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʪʨʘʥʠʮʘ ʦʮʝʥʠʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

Web-ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʷʟʳʢʘʭ PHP ʠ JavaScript. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʰʘʙʣʦʥʦʚ ʩʪʨʘʥʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʘʙʣʦʥʠʟʘʪʦʨ Smarty. Smarty ï ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘʷ 

ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʩʠʩʪʝʤʘ ʰʘʙʣʦʥʦʚ ʥʘ PHP. ʈʘʙʦʪʘ Smarty ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʢʦʤʧʠʣʠʨʦʚʘʥʠʠ ʰʘʙʣʦʥʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ Smarty ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʯʠʪʳʚʘʝʪ 

ʨʘʟʤʝʪʢʫ ʬʘʡʣʘ ʰʘʙʣʦʥʘ ʠ ʩʦʟʜʘʝʪ ʥʘ ʠʭ ʦʩʥʦʚʝ ʛʦʪʦʚʳʡ PHP ʩʮʝʥʘʨʠʡ, ʵʪʦʪ 

ʩʮʝʥʘʨʠʡ ʩʦʟʜʘʝʪʩʷ ʦʜʠʥ ʨʘʟ, ʘ ʜʘʣʝʝ ʧʨʦʩʪʦ ʚʳʧʦʣʥʷʝʪʩʷ [3]. 
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ɼʘʥʥʦʝ web-ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦ ʤʥʦʛʠʤ ʣʶʜʷʤ, ʪʘʢ ʢʘʢ, ʚʦ-ʧʝʨʚʳʭ, 

ʵʪʦ ʫʜʦʙʥʦ ï ʪʳ ʥʝ ʜʦʣʞʝʥ ʥʠʢʫʜʘ ʠʜʪʠ, ʟʘʥʠʤʘʝʰʴʩʷ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʠ ʚ 

ʪʘʢʦʤ ʨʝʞʠʤʝ, ʚ ʢʦʪʦʨʦʤ ʪʳ ʭʦʯʝʰʴ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʵʪʦ ʢʦʤʬʦʨʪʥʦ, ʪʘʢ ʢʘʢ ʪʳ ʥʝ 

ʩʪʝʩʥʷʝʰʴʩʷ ʩʝʙʷ. ʅʫʞʥʘ ʣʠʰʴ ʪʦʣʴʢʦ ʤʦʪʠʚʘʮʠʷ! 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʥʪʝʨʥʝʪ ʢʫʨʩʳ: ʟʘ ʠ ʧʨʦʪʠʚ. ï URL: 

https://geekbrains.ru/posts/online_edu_pros_cons (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ). 

2. 90+ ʙʝʩʧʣʘʪʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʥʣʘ ʡʥ. ï 

URL: https://habrahabr.ru/post/324638/ (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ). 

3. ɺʚʝʜʝʥʠʝ ʚ ʰʘʙʣʦʥʠʟʘʪʦʨ Smarty. ï URL: 

https://webformyself.com/vvedenie-v-shablonizator-smarty/ (ʜʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ). 

 

 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʋɼɸʃɪʅʅʆɻʆ ɺʀɼɽʆʅɸɹʃʖɼɽʅʀʗ ʇʈʀ ʇʆʄʆʑʀ 

ʂɸʄɽʈʓ ʉʄɸʈʊʌʆʅɸ. 

 

ʂʫʧʨʠʷʥʦʚʘ ɸ.ɸ, 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʍʘʰʢʦʚʩʢʠʡ ɺ.ɺ.  

ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʆʨʛʘʥʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʜʘʣʸʥʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʧʦʢʫʧʢʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʚʘʨʠʘʥʪʘ 

ʜʦʤʘʰʥʝʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩ ʦʜʥʦʡ ʢʘʤʝʨʦʡ, ʢʦʪʦʨʦʝ ʦʪʣʠʯʘʝʪʩʷ ʦʩʦʙʝʥʥʦʡ 

ʧʨʦʩʪʦʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʧʪʠʤʘʣʴʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪʬʦʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʸʤʘ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʩʤʘʨʪʬʦʥ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʢʘʤʝʨʝ ʩʤʘʨʪʬʦʥʘ ʧʦ IP. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʤʘʨʪʬʦʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʧʦʣʥʦʮʝʥʥʫʶ IP ʢʘʤʝʨʫ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʧʨʦʝʢʪʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ IP Webcam [1]. 

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʫʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʜʘʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʧʦʣʫʯʘʝʤʳʤ ʩ ʢʘʤʝʨʳ. ʅʦ ʜʦʩʪʫʧ ʢ ʥʝʤʫ ʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ (ʧʦ IP, ʥʘʧʨʠʤʝʨ, 192.168.3.198:8080), ʯʪʦ 

ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʜʘʣʸʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʝ 

ʜʦʤʘʰʥʝʡ ʟʦʥʳ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʩ ʢʘʤʝʨʳ ʚ 

ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʨʦʫʪʝʨʘ ʧʦ ʧʨʠʚʷʟʢʝ MAC-ʘʜʨʝʩʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ IP-ʘʜʨʝʩʘ ʢʘʤʝʨʳ, ʢʦʪʦʨʦʝ ʝʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʨʠ ʟʘʧʫʩʢʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʥʘʯʘʣʝ ʪʨʘʥʩʣʷʮʠʠ. ɺ ʠʥʪʝʨʥʝʪʝ ʩʫʱʝʩʪʚʫʝʪ ʙʘʟʘ ʜʘʥʥʳʭ ʠʥʩʪʨʫʢʮʠʡ 

ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʨʦʙʨʦʩʘ ʧʦʨʪʦʚ, ʥʘʧʨʠʤʝʨ [2]. 

ʅʘʩʪʨʦʝʥʥʘʷ ʩʠʩʪʝʤʘ ʚʳʛʣʷʜʠʪ ʧʨʠʤʝʨʥʦ ʪʘʢ: 
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¶ ʩʤʘʨʪʬʦʥ ʩ ʚʥʫʪʨʝʥʥʠʤ IP 192.168.3.198, ʩʝʨʚʝʨ ʟʘʧʫʱʝʥ ʥʘ ʧʦʨʪʝ 8080, 

ʧʝʨʝʜʘʸʪ ʜʘʥʥʳʝ ʥʘ ʨʦʫʪʝʨ; 

¶ ʨʦʫʪʝʨ ʧʨʦʙʨʘʩʳʚʘʝʪ 192.168.3.198:8080, ʚʥʝʰʥʠʡ IP ʨʦʫʪʝʨʘ ï 

66.77.88.99, ʨʦʫʪʝʨ ʦʪʜʘʸʪ ʜʘʥʥʳʝ ʢʣʠʝʥʪʩʢʦʡ ʩʪʦʨʦʥʝ; 

¶ ʚʥʝʰʥʠʡ ʢʣʠʝʥʪ ʩ ʜʦʩʪʫʧʦʤ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʦʪʢʨʳʚʘʝʪ 

http://66.77.88.99:8080. 

ʇʨʠ ʪʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʚʠʜʝʦʜʘʥʥʳʭ ʚʥʝ 

ʜʦʤʘʰʥʝʡ ʩʝʪʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʯʝʩʢʠʡ IP ʜʣʷ ʨʦʫʪʝʨʘ, 

ʥʦ ʵʪʦ ʧʦʪʨʝʙʫʝʪ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ɼʣʷ ʥʘʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʜʦʤʝʥʥʦʛʦ ʠʤʝʥʠ 

ʫʩʪʨʦʡʩʪʚʫ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ IP-ʘʜʨʝʩʦʤ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʧʣʘʪʥʳʭ DDNS 

ʩʝʨʚʠʩʦʚ, ʪʘʢʠʭ ʢʘʢ hldns.ru [3]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʚʝʙ-ʩʠʩʪʝʤʳ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʜ ʩʚʦʠ 

ʥʫʞʜʳ, ʝʩʪʴ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʚʩʪʨʘʠʚʘʥʠʷ ʚʠʜʝʦʧʦʪʦʢʘ ʩ ʢʘʤʝʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʝʤ, ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʩʤʘʨʪʬʦʥ (ʚ 

ʩʣʫʯʘʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ ʵʪʦ IP Webcam, ʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʝ 

ʜʨʫʛʦʝ). ɼʣʷ ʵʪʦʛʦ ʚ ʨʘʟʤʝʪʢʝ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʰʝʛʦ ʩʘʡʪʘ ʙʳʣ ʚʩʪʘʚʣʝʥ 

ʵʣʝʤʝʥʪ ʢʘʨʪʠʥʢʠ <img>, ʨʝʩʫʨʩ (ʘʪʨʠʙʫʪ src) ʢʦʪʦʨʦʛʦ ʩʩʳʣʘʝʪʩʷ ʥʘ ʥʘʩʪʨʦʝʥʥʳʡ 

ʨʘʥʝʝ IP-ʘʜʨʝʩ ʢʘʤʝʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 
<img  id =" browser _video " class =" video - image " alt =" video " 

src =" http ://109.165.42.87:8080/ video ">  

ɿʜʝʩʴ 109.165.42.87 ï ʚʥʝʰʥʠʡ IP-ʘʜʨʝʩ ʨʦʫʪʝʨʘ, ʝʩʣʠ ʵʪʦʪ ʘʜʨʝʩ ʷʚʣʷʝʪʩʷ 

ʩʪʘʪʠʯʝʩʢʠʤ. ʃʠʙʦ ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʜʦʣʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʜʦʤʝʥʥʦʝ ʠʤʷ, ʚʳʜʝʣʝʥʥʦʝ 

DDNS ʩʝʨʚʠʩʦʤ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʣʶʙʳʤ ʫʜʦʙʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʩʧʦʩʦʙʦʤ. ʆʩʦʙʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʢʘʢ ʥʘ ʢʣʠʝʥʪʩʢʦʡ, 

ʪʘʢ ʠ ʥʘ ʩʝʨʚʝʨʥʳʭ ʩʪʦʨʦʥʘʭ ʧʨʦʝʢʪʘ ʥʝ ʧʨʝʜʲʷʚʣʷʝʪʩʷ. ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ʢʘʯʝʩʪʚʝ ʙʝʢʝʥʜ-ʧʣʘʪʬʦʨʤʳ ʙʳʣʘ ʚʳʙʨʘʥʘ NodeJS (ʬʨʝʡʤʚʦʨʢ Express), 

ʜʣʷ ʢʣʠʝʥʪʩʢʦʡ ʩʪʦʨʦʥʳ ï AngularJS. ʄʦʜʫʣʠ ʘʚʪʦʨʠʟʘʮʠʠ ʜʣʷ NodeJS, ʥʘʭʦʜʷʱʠʝʩʷ 

ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ 

ʠʥʬʦʨʤʘʮʠʠ: ʜʦʩʪʫʧ ʢ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʶ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʣʣʶʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 1 ï ʀʣʣʶʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

 

ʈʠʩʫʥʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʢʨʠʥʰʦʪ ʵʢʨʘʥʘ, ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʝʛʦ ï 

ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʠʩʪʝʤʳ, ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ï ʚʢʣʘʜʢʘ ʙʨʘʫʟʝʨʘ, ʥʘ ʢʦʪʦʨʫʶ 

ʥʘʧʨʘʚʣʝʥʘ ʢʘʤʝʨʘ ʪʝʣʝʬʦʥʘ. ʅʘ ʩʘʡʪʝ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʪ ʥʘ ʧʨʘʚʦʡ ʧʦʣʦʚʠʥʝ ʵʢʨʘʥʘ, 

ʢʘʞʜʫʶ ʩʝʢʫʥʜʫ ʦʙʥʦʚʣʷʝʪʩʷ ʚʨʝʤʷ. ɺʠʜʥʦ, ʯʪʦ ʪʨʘʥʩʣʷʮʠʷ ʚʠʜʝʦ ʠʜʸʪ ʙʝʟ ʚʠʜʠʤʳʭ 

ʛʣʘʟʫ ʟʘʜʝʨʞʝʢ. 

 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ: 

1. ʇʨʠʣʦʞʝʥʠʷ ʚ Google Play ï IP Webcam. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ Google Play, 2018, 

https://play.google.com/store/apps/details?id=com.pas.webcam 

2. How To Forward a Port [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]  Port Forward Network 

Utilities, https://portforward.com/ 

3. ɹʝʩʧʣʘʪʥʳʡ DynDNS DDNS ʩʝʨʚʠʩ ʚ ʈʦʩʩʠʠ hldns.ru. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ], DynDNS DDNS hldns.ru, 2018 https://hldns.ru/ 

 

 

ʆ ʇʆɼʍʆɼɸʍ ʂ ʆʈɻɸʅʀɿɸʎʀʀ ʋɼɸʃɪʅʅʆɻʆ ɼʆʉʊʋʇɸ ʂ ʉʀʉʊɽʄɽ 

ɺʀɼɽʆʅɸɹʃʖɼɽʅʀʗ. 

 

ʂʫʧʨʠʷʥʦʚʘ ɸ.ɸ, ʍʘʰʢʦʚʩʢʠʡ ɺ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʍʘʰʢʦʚʩʢʠʡ ɺ.ɺ.  

ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ  

 

ɺʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʦʙʲʝʢʪʘ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ 

ʩʠʩʪʝʤʘʤ ʚʠʜʝʦʤʦʥʠʪʦʨʠʥʛʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʜʘʣʸʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤʳ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʤʝʨʘʤʠ, 

https://hldns.ru/
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ʠʟʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʠ, ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʠʣʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʩʦʭʨʘʥʸʥʥʳʝ ʘʨʭʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʉʘʤʳʤʠ ʧʦʧʫʣʷʨʥʳʤʠ ʠ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʤʠ ʩʝʙʷ ʧʦʜʭʦʜʘʤʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʜʘʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ IP-ʢʘʤʝʨ ʠ ʩʝʨʚʝʨʘ-ʨʝʛʠʩʪʨʘʪʦʨʘ; 

¶ P2P; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. 

ʆʛʦʚʦʨʠʤʩʷ, ʯʪʦ ʨʝʯʴ ʠʜʸʪ ʦ ʜʦʤʘʰʥʝʤ ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʚʠʜʘ ʚʥʫʪʨʝʥʥʝʤ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʠ. ʋʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ ʫʣʠʯʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠʤʝʝʪ ʨʷʜ ʩʚʦʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʧʠʩʘʥʥʳʭ ʚ [1]. 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʠʩʪʝʤʘ IP ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ 

ʙʘʟʝ WIFI ʪʝʭʥʦʣʦʛʠʡ. ʀʩʧʦʣʴʟʫʷ ʩʚʷʟʢʫ ʨʦʫʪʝʨ ð IP ʢʘʤʝʨʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʧʦʨʷʜʢʘ 100 ʤʝʪʨʦʚ.  

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

¶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ IP ʢʘʤʝʨʳ ʥʘʙʣʶʜʝʥʠʷ; 

¶ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʚʠʜʝʦʩʝʨʚʝʨʳ; 

¶ ʧʨʠʙʦʨʳ ʚʠʜʝʦʬʠʢʩʘʮʠʠ (ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ). 

ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʪʝʨʥʝʪ-ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ: IP-

ʢʘʤʝʨʘ ʤʦʞʝʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʚ ʠʥʪʝʨʥʝʪ, 

ʣʠʙʦ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʘʤʝʨ ʦʪʧʨʘʚʣʷʶʪ ʩʠʛʥʘʣ ʥʘ ʩʝʨʚʝʨ-ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʩʝʨʚʠʩʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʜʝʥʠʷ ʘʨʭʠʚʘ ʚʠʜʝʦʜʘʥʥʳʭ. 

ʇʨʠ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʦʡ ʠʥʪʝʨʥʝʪ 

ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʛʣʘʚʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʝʯʴ ʠʜʸʪ ʦ ʯʝʪʳʨʸʭʢʘʥʘʣʴʥʦʤ 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʝ, ʪʦ ʜʣʷ ʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʥʝʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʫʜʘʣʸʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʧʨʦʙʣʝʤ ʥʝ ʩʦʩʪʘʚʠʪ. ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʘʤʝʨ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʘ ʙʳʪʴ ʩʥʠʞʝʥʘ ʯʘʩʪʦʪʘ ʩʤʝʥʳ ʢʘʜʨʦʚ ʠʣʠ ʨʘʟʨʝʰʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʸʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ P2P. 

ʆʙʳʯʥʦ ʥʘʩʪʨʦʡʢʘ ʢʘʤʝʨ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʠʩʚʦʝʥʠʷ ʢʘʞʜʦʡ ʢʘʤʝʨʝ ʩʚʦʝʛʦ IP-

ʘʜʨʝʩʘ, ʥʘʩʪʨʦʡʢʠ ʤʘʩʢʠ ʧʦʜʩʝʪʠ ʠ ʘʜʨʝʩʘ ʛʣʘʚʥʦʛʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ʊʝʭʥʦʣʦʛʠʷ P2P 

ʣʠʰʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʦʙʥʳʭ ʥʘʩʪʨʦʝʢ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʘʤʝʨʳ ʥʘ ʫʜʘʣʸʥʥʦʤ ʩʝʨʚʝʨʝ ʧʦ ʝʸ ʫʥʠʢʘʣʴʥʦʤʫ ʥʦʤʝʨʫ (UID). 

ʇʠʨʠʥʛʦʚʳʡ ʧʨʦʪʦʢʦʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʚʳʯʥʦʡ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʫʟʝʣ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʪ 

ʬʫʥʢʮʠʠ, ʢʘʢ ʢʣʠʝʥʪʘ, ʪʘʢ ʠ ʩʝʨʚʝʨʘ.  

ʂʘʢ ʪʦʣʴʢʦ P2P ʢʘʤʝʨʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʀʥʪʝʨʥʝʪʫ, ʦʥʘ ʦʪʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʥʘ 

ʩʝʨʚʝʨ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ, ʫʩʪʘʥʦʚʠʚ ʢʣʠʝʥʪʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʣʘʥʰʝʪ ʠʣʠ 

ʩʤʘʨʪʬʦʥ (ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʣʘʪʬʦʨʤʳ Android ʠʣʠ iOS), ʤʦʞʝʪ ʯʝʨʝʟ ʧʦʜʢʣʶʯʝʥʠʝ 
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ʢ ʜʘʥʥʦʤʫ ʩʝʨʚʝʨʫ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʧʦʪʦʢʫ ʚʠʜʝʦ ʩ IP-ʢʘʤʝʨʳ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʶ 

ʢʘʤʝʨʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ P2P ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʠʩʪʝʤʘʭ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʫʜʘʣʸʥʥʳʡ ʩʝʨʚʝʨ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʘ, ʩʚʷʟʳʚʘʶʱʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ IP-ʢʘʤʝʨʫ ʥʘʧʨʷʤʫʶ, ʙʝʟ ʩʪʘʪʠʯʝʩʢʦʛʦ IP-ʘʜʨʝʩʘ. 

P2P ʘʨʭʠʪʝʢʪʫʨʘ ʦʪʣʠʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ. 

ʊʝʭʥʠʯʝʩʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ P2P-ʢʘʤʝʨʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʨʠ ʵʪʘʧʘ [2]: 

1. ʇʦʜʢʣʶʯʠʚʰʠʩʴ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢʘʤʝʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʳʣʘʝʪ ʟʘʧʨʦʩ 

ʥʘ ʩʝʨʚʝʨ. ʉʝʨʚʝʨ ʦʧʨʝʜʝʣʷʝʪ ʢʘʤʝʨʫ ʧʦ ʝʸ ʫʥʠʢʘʣʴʥʦʤʫ ʥʦʤʝʨʫ (UID-ʥʦʤʝʨʫ), 

ʧʦʩʳʣʘʝʪ ʢʘʤʝʨʝ ʦʪʚʝʪ. 

2. ʇʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪ ʇʆ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ IP ʢʘʤʝʨ ʥʘ ʩʚʦʝʤ 

ʢʦʤʧʴʶʪʝʨʝ ʠʣʠ ʤʦʙʠʣʴʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ɺ ʜʘʥʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ 

UID ʥʦʤʝʨ (ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ) ʢʘʤʝʨʳ. ʆʪ ʫʩʪʨʦʡʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʝʨʚʝʨ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʪʫʧʘʝʪ ʟʘʧʨʦʩ ʥʘ ʜʦʩʪʫʧ ʢ ʚʠʜʝʦʜʘʥʥʳʤ. 

3. ʉʝʨʚʝʨ ʩʚʷʟʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ IP ʢʘʤʝʨʫ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʠʜʝʦ ʦʥʣʘʡʥ, ʫʧʨʘʚʣʷʪʴ ʢʘʤʝʨʦʡ, ʛʦʚʦʨʠʪʴ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ 

ʜʠʥʘʤʠʢ ʢʘʤʝʨʳ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

ʊʝʭʥʦʣʦʛʠʷ P2P ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʜʘʣʸʥʥʦʛʦ ʜʦʤʘʰʥʝʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʥʝʡ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʩʣʦʞʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʩʝʪʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤ IP ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚ 

ʤʝʩʪʘʭ, ʛʜʝ ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʧʨʦʚʦʜʥʦʤʫ ʠʥʪʝʨʥʝʪʫ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʠʦʙʨʝʩʪʠ 3G/4G 

ʤʦʜʝʤ ʩ ʧʦʜʜʝʨʞʢʦʡ WiFi ʠ ʥʘʩʪʨʦʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ɺʘʨʠʘʥʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʸʥʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ 

ʦʙʣʘʯʥʦʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ. ɺʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ çʚ ʦʙʣʘʢʝè 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʙʦʪʦʡ ʬʠʟʠʯʝʩʢʠʭ ʩʝʨʚʝʨʦʚ, 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʦʚ ʠ ʧʨʦʚʦʜʥʳʭ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʆʙʣʘʯʥʦʝ ʥʘʙʣʶʜʝʥʠʝ (VSaaS) ʠʤʝʝʪ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʨʷʜ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʦʪʣʠʯʠʡ ʦʪ çʢʣʘʩʩʠʯʝʩʢʠʭè ʩʠʩʪʝʤ. ʊʘʢ, ʦʙʨʘʙʦʪʢʘ, ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ 

ʢʘʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʚʠʨʪʫʘʣʴʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʭʨʘʥʠʣʠʱʝ ï ʦʙʣʘʢʝ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʦʟʜʘʥʠʝʤ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ IP-

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʝʨʚʝʨ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʪʦʣʴʢʦ ʩ 

çʬʠʨʤʝʥʥʳʤʠè ʢʘʤʝʨʘʤʠ ʧʨʦʚʘʡʜʝʨʘ [3]. 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʣʠʙʦ 

ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢʨʫʧʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʣʠʙʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʦʩʥʦʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʣʘʪʬʦʨʤʳ. 

ɼʣʷ ʟʘʧʫʩʢʘ ʦʙʣʘʢʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʘʪʦʯʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʘʢʢʘʫʥʪ ʥʘ 

ʩʘʡʪʝ ʠ ʩʢʘʯʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʇʆ ʜʣʷ ʢʦʤʧʴʶʪʝʨʘ, ʧʣʘʥʰʝʪʘ ʠʣʠ ʩʤʘʨʪʬʦʥʘ. ʉʘʤʳʡ 

ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ð ʧʨʦʩʤʦʪʨ ʚʠʜʝʦʧʦʪʦʢʘ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʘʤʝʨ ʚ ʣʠʯʥʦʤ ʢʘʙʠʥʝʪʝ ʥʘ ʩʘʡʪʝ ʩʝʨʚʠʩʘ. 

ʇʨʦʩʪʘʷ ʥʘʩʪʨʦʡʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʨʚʠʩ ʜʘʞʝ 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʝʪ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʚʳʭʦʜʷ ʟʘ ʨʘʤʢʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʨʝʰʝʥʠʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʯ, ʘ ʠʤʝʥʥʦ, ʚ 

ʩʦʟʜʘʥʠʠ ʩʝʨʚʠʩʘ, ʢʦʪʦʨʳʡ ʙʳ ʫʩʢʦʨʠʣ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʣʦʞʝʥʠʡ-ʦʨʛʘʥʘʡʟʝʨʦʚ ʠʤʝʶʪ 

ʧʝʨʝʛʨʫʞʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʠʤʝʶʱʠʤʩʷ, ʥʦʚʦʝ 

ʨʝʰʝʥʠʝ ʧʨʝʜʦʩʪʘʚʠʪ ʥʝ ʪʦʣʴʢʦ ʵʨʛʦʥʦʤʠʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʥʦ ʠ 

ʧʨʦʜʚʠʥʫʪʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʩʬʝʨʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʯ. 

 ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʇʆ Todo.TaskList ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʯ ʥʘ ʤʦʙʠʣʴʥʳʭ ʠ ʚʝʙ-ʧʣʘʪʬʦʨʤʘʭ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʧʝʨʩʦʥʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʩʬʝʨʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʜʝʣ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʙʳʪʠʡ. ʈʘʟʨʘʙʘʪʳʚʘʝʤʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʫʜʦʙʥʳʡ ʨʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʚʳʩʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʸʞʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧ ʢ ʥʠʤ ʩʦ 

ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʣʘʪʬʦʨʤ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʩʪʦʨʠʠ [1]: 

¶ ʉʦʟʜʘʥʠʝ ʩʧʠʩʢʦʚ ʟʘʜʘʯ; 

¶ ʉʦʟʜʘʥʠʝ ʟʘʤʝʪʦʢ; 

¶ ʉʦʟʜʘʥʠʝ ʥʘʧʦʤʠʥʘʥʠʡ; 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʘʥʥʳʭ ʦ ʝʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤ ʧʦ ʦʪʩʣʝʞʠʚʘʥʠʶ ʤʝʪʨʠʢ ʜʣʷ ʚʝʙ-ʘʥʘʣʠʪʠʢʠ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ ï ʤʝʪʨʠʢʠ ʦʪ Google Analytics ʠ ʗʥʜʝʢʩ.ʄʝʪʨʠʢʘ [2, 3]. ʅʘ 
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ʦʩʥʦʚʝ ʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʧʨʠʣʦʞʝʥʠʡ, ʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ 

ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʧʘʥʝʣʴ ʧʦʟʚʦʣʷʶʱʘʷ: 

¶ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʪʴ ʩʝʨʚʝʨʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʨʠʣʦʞʝʥʠʷ; 

¶ ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʤʝʪʨʠʢʠ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʥʦʩʪʴ ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʨʘʙʦʪʳ 

ʧʨʠʣʦʞʝʥʠʷ; 

¶ ʇʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. 

ʉʪʨʫʢʪʫʨʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1, ʦʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ɹɼ, back-end ʠ front-end ʩʦʩʪʘʚʣʷʶʱʠʝ. ʆʩʥʦʚʥʦʡ ɹɼ 

ʢʣʘʩʪʝʨ ï Amazon RDS, ʩ ʠʥʩʪʘʥʮʠʝʡ MySQL, MongoDB ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʘʥʘʣʠʪʠʢʠ. Back-end ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʝʢʪʘ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ VPS 

ʩʝʨʚʝʨʘʭ Amazon EC2. ɸ front-end ʩʦʩʪʦʠʪ ʠʟ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, Android ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʩʠʩʪʝʤʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. 

 

\  

 

ʈʠʩʫʥʦʢ 1 ð ʉʪʨʫʢʪʫʨʘ ʧʨʠʣʦʞʝʥʠʷ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ: 

¶ ʌʨʝʡʤʚʦʨʢʦʚ Laravel ʠ Vue.js; 

¶ ʗʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PHP ʠ JavaScript; 

¶ ɹʘʟ ʜʘʥʥʳʭ MySQL, MongoDB ʠ SQLite; 

¶ ʀʥʩʪʨʫʤʝʥʪʦʚ Postman, Open Server, PhpStorm ʠ AndroidStudio; 
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ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘʮʝʣʝʥʦ ʥʘ ʧʦʤʦʱʴ ʚ ʚʘʞʥʦʤ 

ʘʩʧʝʢʪʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʦʤ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʟʘʜʘʯ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʦʤ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʩʪʦʨʠʠ / ɺʠʢʠʧʝʜʠʷ ï ʵʣʝʢʪʨʦʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ, 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://ru.wikipedia.org/wiki/ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ_ʠʩʪʦʨʠʠ [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.03.2018]; 

2.  Google Analytics / ɺʠʢʠʧʝʜʠʷ ï ʵʣʝʢʪʨʦʥʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ, [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/wiki/Google_Analytics [ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 30.03.2018]; 

3.  ʗʥʜʝʢʩ.ʄʝʪʨʠʢʠ / ʗʥʜʝʢʩ API, [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://yandex.ru/support/metrika/ [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.03.2018]; 

ʆɹ ɸʃɻʆʈʀʊʄʀɿɸʎʀʀ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ 

ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʆɻʆ ɺʓʏʀʉʃʀʊɽʃʔʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ 

ɼʃʗ ʈɽʐɽʅʀʗ ʉʃɸʋ ʅɸ ʆʉʅʆɺɽ ɼɽʃʔʊɸ-ʇʈɽʆɹʈɸɿʆɺɸʅʀʁ 

ʇɽʈɺʆɻʆ ʇʆʈʗɼʂɸ ʀ ʇɽʈɽʄɽʅʅʆɻʆ ʂɺɸʅʊɸ 

 
ʇʠʨʩʢʘʷ ʃ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʩʨʝʜʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʷʚʣʷʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʡ ʥʘʫʢʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʚ ʟʘʜʘʯʘʭ ʜʘʥʥʦʛʦ ʪʠʧʘ ʫʜʝʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʝʜʲʷʚʣʷʝʤʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʦʪʚʝʯʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʉʃɸʋ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʜʝʣʴʪʘ-ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩ ʠʩʢʣʶʯʝʥʠʝʤ ʦʧʝʨʘʮʠʡ 

ʤʥʦʛʦʨʘʟʨʷʜʥʦʛʦ ʫʤʥʦʞʝʥʠʷ ʠ ʨʝʰʘʪʴ ʉʃɸʋ ʥʘ ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʨʦʮʝʩʩʘ ʟʘ ʦʜʥʫ ʠʪʝʨʘʮʠʶ. 

ɸʣʛʦʨʠʪʤʠʟʘʮʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʝʩʴ ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ l 

ʠʪʝʨʘʮʠʦʥʥʳʭ ʮʠʢʣʦʚ. ɺ ʢʘʞʜʦʤ ʮʠʢʣʝ ʨʝʰʘʝʪʩʷ ʉʃɸʋ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʜʝʣʴʪʘ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʚʘʥʪʝ [1-3]. 

ʉʫʱʥʦʩʪʴʶ ʜʘʥʥʦʡ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʚʚʝʜʝʥʠʷ ʚ ʥʘʯʘʣʝ 

ʢʘʞʜʦʛʦ ʮʠʢʣʘ l ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʢʚʘʥʪʘ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʪʝʢʫʱʝʤ 

ʮʠʢʣʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʥʝʚʷʟʢʠ ʠ ʥʝʠʟʚʝʩʪʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʫʪʝʤ ʠʭ 

ʩʜʚʠʛʘ ʚʣʝʚʦ ʥʘ 1 ʠʣʠ 2 ʨʘʟʨʷʜʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚ 

ʫʩʪʨʦʡʩʪʚʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʠʣʠ ʚʳʯʠʪʘʥʠʷ ʟʥʘʢʦʚ ʢʚʘʥʪʦʚ ʧʝʨʚʳʭ ʠ 

ʚʪʦʨʳʭ ʨʘʟʥʦʩʪʝʡ ʧʝʨʝʤʝʥʥʳʭ, ʧʨʠʥʠʤʘʶʱʠʭ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʟʥʘʯʝʥʠʷ Ñ1. 

ʋʢʘʟʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

https://ru.wikipedia.org/wiki/Пользовательские_истории
https://ru.wikipedia.org/wiki/Google_Analytics
https://yandex.ru/support/metrika/
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ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʮʝʣʦʯʠʩʣʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ. ʅʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʚ ʫʩʪʨʦʡʩʪʚʝ ʚʦʟʤʦʞʥʦ ʧʨʠʚʝʜʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʢ ʠʩʭʦʜʥʦʤʫ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʚʠʜʫ ʩ ʫʯʝʪʦʤ ʚʝʩʘ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʢʚʘʥʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʤʝʥʪʘ ʟʘʚʝʨʰʝʥʠʷ ʠʪʝʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʮʠʢʣʘʭ ʫʩʣʦʚʠʷ, ʪʨʝʙʫʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʠʪʝʨʘʮʠʡ ʚ ʢʘʞʜʦʤ ʮʠʢʣʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʧʦ ʚʩʝʤ ʫʨʘʚʥʝʥʠʷʤ ʉʃɸʋ ʚ ʮʠʢʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʦ ʚʦ ʚʨʝʤʝʥʠ ʧʦ 

ʠʪʝʨʘʮʠʷʤ ʥʝ ʚʳʧʦʣʥʠʪʩʷ ʠʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʥʝʚʷʟʢʠ [1-3]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [4] ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʷ ʜʣʷ ʨʝʰʝʥʠʷ ʉʃɸʋ ʥʘ ʙʘʟʝ ʜʝʣʴʪʘ-

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʢʚʘʥʪʘ ʜʦʢʘʟʳʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʦʟʜʘʶʪ 

ʧʨʝʜʧʦʩʳʣʢʠ, ʩʚʷʟʘʥʥʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, 

ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʉʃɸʋ. 
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ʇʈʀʄɽʈ ʈɽɸʃʀɿɸʎʀʀ ʄɽʊʆɼʆɺ ʆɹʈɸɹʆʊʂʀ ʀ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʊɽʂʉʊɸ 

ʅɸ ANDROID 

 

ʇʨʠʭʦʜʴʢʦ ɸ.ɸ    

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʉʝʣʷʥʢʠʥ ɺ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɿʘʥʠʤʘʷʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʠʣʦʞʝʥʠʡ ʧʦʜ ʆʉ Android ʚʦʟʥʠʢʘʶʪ ʠʥʪʝʨʝʩʥʳʝ 

ʠʜʝʠ, ʢʦʪʦʨʳʝ ʭʦʯʝʪʩʷ ʧʦʧʨʦʙʦʚʘʪʴ, ʣʠʙʦ ʝʩʪʴ ʢʘʢʦʡ-ʪʦ ʥʘʙʦʨ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 

ʠ ʠʭ ʭʦʯʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ, ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʠ ʚʦʟʥʠʢʣʘ ʠʜʝʷ 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ.  
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ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʪʘʪʝʡ ʦ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʪʝʢʩʪʘ, ʦ ʢʦʤʧʴʶʪʝʨʥʦʤ ʟʨʝʥʠʠ ʠ ʦʙ 

ʦʪʜʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ɺ ʵʪʦʡ ʞʝ ʧʫʙʣʠʢʘʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ 

ʧʦʧʳʪʢʘ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ ʪʝʢʩʪʘ, ʯʪʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ, ʥʘʧʨʠʤʝʨ, ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʦʝ ʤʝʩʪʦ ʜʣʷ 

ʯʪʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʪʝʢʩʪʘ ʚ DjVu ʙʝʟ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʘʤʦʛʦ ʪʝʢʩʪʘ. 

ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ Android ʧʨʠʣʦʞʝʥʠʷ, ʘ ʠʩʭʦʜʥʳʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʢʨʠʥʰʦʪ ʪʝʢʩʪʘ, ʩ ʚʚʝʜʝʥʥʳʤ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

 

ɿʘʜʘʯʘ 

ɼʦʧʫʩʪʠʤ ʫ ʥʘʩ ʝʩʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʪʝʢʩʪʘ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʬʦʪʦʛʨʘʬʠʷ, 

ʩʢʘʥʠʨʦʚʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʣʠ ʩʢʨʠʥʰʦʪ, ʠ ʥʘ ʵʪʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʳʩʢʘʪʴ ʬʨʘʟʫ ʠʣʠ ʩʣʦʚʦ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʠʟʚʣʝʯʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʟʜʝʩʴ ʥʘ ʧʦʤʦʱʴ ʥʘʤ ʧʨʠʭʦʜʷʪ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ʇʦʜʨʦʙʥʦ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ Android ʧʨʠʣʦʞʝʥʠʷ ʟʜʝʩʴ ʦʧʠʩʘʥʳ ʥʝ ʙʫʜʫʪ, ʢʘʢ ʠ ʥʝ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʜʨʦʙʥʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ. ʇʨʠ 

ʤʠʥʠʤʘʣʴʥʦʤ ʪʝʩʪʦʚʦʤ ʠʥʪʝʨʬʝʡʩʝ ʧʨʠʣʦʞʝʥʠʷ ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʥʠʞʝʦʧʠʩʘʥʥʦʛʦ 

ʷʚʣʷʶʪʩʷ: 

¶ ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʝʢʦʪʦʨʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ; 

¶ ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʩʣʦʞʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʤʝʪʦʜʦʚ 

ʜʣʷ Android. 

 

ʇʦʣʫʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʟʜʘʝʤ Activity, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʚʩʝʛʦ ʪʨʠ ʵʣʝʤʝʥʪʘ: 
 

1. EditText ð ʜʣʷ ʚʚʦʜʘ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ; 

2. TextView ð ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʵʪʦ 

ʩʣʦʚʦ; 

3. ʂʥʦʧʢʘ ʩʦʟʜʘʥʠʷ ʩʢʨʠʥʰʦʪʘ ʠ ʧʝʨʝʭʦʜʘ ʥʘ ʜʨʫʛʦʡ ʵʢʨʘʥ. 

ʇʨʠʤʝʨʥʦ ʪʘʢ ʵʪʦ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ: 
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ʈʠʩʫʥʦʢ 1 ï ɼʝʤʦʥʩʪʨʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ 

 

ɼʣʷ ʧʦʠʩʢʘ, ʥʘʧʨʠʤʝʨ, ʚʚʝʜʝʤ ʩʣʦʚʦ çdreamsè: 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʮʝʩʩ ʚʚʦʜʘ ʩʣʦʚʘ ʚ ʧʦʣʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʦʣʫʯʘʝʤ ʦʜʠʥʦʯʥʦʝ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʥʠʞʝ 

ʩʣʝʜʫʝʪ ʪʝʢʩʪ. ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ ʠ ʩʘʤ ʪʝʢʩʪ ʠʤʝʶʪ 

ʨʘʟʥʳʡ ʨʘʟʤʝʨ ʰʨʠʬʪʘ (ʜʣʷ ʫʩʣʦʞʥʝʥʠʷ ʟʘʜʘʯʠ, ʩʢʘʞʝʤ ʪʘʢ). 

ʅʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ ʠ ʧʦʣʫʯʘʝʤ ʩʢʨʠʥʰʦʪ ʦʙʣʘʩʪʠ ʩ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ ʠ 

ʪʝʢʩʪʦʤ. 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ɼʣʷ ʥʘʯʘʣʘ ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʚʦʜ ʧʦʣʫʯʝʥʥʦʛʦ ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʧʦʣʫʪʦʥʦʚʦʝ. 
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ʇʝʨʝʚʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʮʚʝʪʥʦʛʦ ʚ ʧʦʣʫʪʦʥʦʚʦʝ 

ɼʣʷ ʧʝʨʝʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʭʝʤʘ RGB to YUV.ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʘ 

ʣʠʰʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʷʨʢʦʩʪʴ), ʘ ʧʦʣʫʯʠʪʴ ʝʸ ʤʦʞʥʦ ʧʦ ʬʦʨʤʫʣʝ: Y = 0.299*R + 

0.587*G + 0.114*B, ʛʜʝ R,G,B ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ ʠ ʩʠʥʠʡ ʢʘʥʘʣʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʮʚʝʪʘʤʠ, ʢʘʢ ʥʠ ʩʪʨʘʥʥʦ, ʧʦʣʝʟʝʥ ʢʣʘʩʩ Color ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʛʦ 

ʩʪʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ red, green ʠ blue, ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʦʧʝʨʘʮʠʠ ʩ ʧʦʙʠʪʦʚʳʤʠ 

ʩʜʚʠʛʘʤʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʫʞʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʢʘʥʘʣʘ ʠʟ ʠʥʪʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʮʚʝʪʘ 

ʧʠʢʩʝʣʷ. 

ɺʳʧʦʣʥʷʪʴ ʩʝʛʤʝʥʪʘʮʠʶ ʥʘ ʧʦʣʫʪʦʥʦʚʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʥʝ ʥʘʤʥʦʛʦ ʣʝʛʯʝ, ʯʝʤ 

ʥʘ ʮʚʝʪʥʦʤ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʪʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʝʨʝʚʝʩʪʠ ʚ ʙʠʥʘʨʥʦʝ. 

 

ɹʠʥʘʨʠʟʘʮʠʷ ʧʦʣʫʪʦʥʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʜʣʷ ʙʠʥʘʨʠʟʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʧʦʨʦʛʦʚʦʛʦ 

ʤʝʪʦʜʘ, ʩ ʧʦʨʦʛʦʤ ʧʦ ʫʤʦʣʯʘʥʠʶ 128. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʨʦʛ ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ (ʚ ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʧʦʨʦʛʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ). 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʥʘʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʷʨʢʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʧʦʣʫʯʝʥʥʦʡ 

ʨʘʥʝʝ ʧʦʣʫʪʦʥʦʚʦʡ ʷʨʢʦʩʪʠ: 

 

ʉʝʛʤʝʥʪʘʮʠʷ ʩʣʦʚ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʛʜʝ ʩʣʦʚʘ ʘ ʛʜʝ ʧʨʦʩʪʦ ʩʦʩʝʜʥʠʝ ʩʠʤʚʦʣʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴʩʷ, ʢʘʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʩʯʠʪʘʪʴ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ 

ʩʣʦʚʘʤʠ, ʘ ʢʘʢʠʝ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʩʠʤʚʦʣʘʤʠ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʩʣʦʚʘ. ɿʜʝʩʴ ʥʘ 

ʧʦʤʦʱʴ ʧʨʠʭʦʜʠʪ ʤʝʪʦʜ ʤʦʜ, ʘ ʪʦʯʥʝʝ ʝʛʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʯʘʱʝ 

ʚʩʝʛʦ ʵʪʦʪ ʤʝʪʦʜ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʠʥʘʨʠʟʘʮʠʠ, ʥʦ ʝʛʦ ʩʫʪʴ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʠ ʚ ʜʘʥʥʦʡ 

ʩʠʪʫʘʮʠʠ. 

 

ɼʣʷ ʥʘʯʘʣʘ ʢʘʢ ʠ ʜʣʷ ʩʪʨʦʢ, ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʩʪʨʦʠʤ ʛʠʩʪʦʛʨʘʤʤʫ ʚʥʫʪʨʠ ʩʪʨʦʢʠ 

(ʧʦ ʩʫʪʠ ʙʳʣʘ ʚʝʨʪʠʢʘʣʴʥʘʷ, ʪʝʧʝʨʴ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ), ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ, ʯʪʦʙʳ ʧʦʥʷʪʴ, 

ʛʜʝ ʩʠʤʚʦʣʳ, ʘ ʛʜʝ ʙʝʣʳʝ ʧʨʦʤʝʞʫʪʢʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ, ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʧʦʜ Android ʥʝ 

ʥʘʢʣʘʜʳʚʘʝʪ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʣʦʞʥʦʩʪʝʡ, ʧʨʦʩʪʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʨʘʩʭʦʜ 

ʧʘʤʷʪʠ ʠ ʥʝ ʭʨʘʥʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʭ Bitmap. 

ʅʘʜʝʶʩʴ, ʠʥʬʦʨʤʘʮʠʷ ʦʢʘʞʝʪʩʷ ʧʦʣʝʟʥʦʡ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʩʚʦʡ ʧʫʪʴ ʚ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦ ʨʘʙʦʪʝ ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʧʦʜ Android. 

 

 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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1. ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://academy.terrasoft.ru/documents/technic-sdk/7-8/arhitektura-mobilnogo-

prilozheniya. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ 05.04.2018 
2. çAndroid. ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 2-ʝ ʠʟʜʘʥʠʝè. ɹ.ʍʘʨʜʠ, 

ɹ. ʌʠʣʣʠʧʩ, ʂ. ʉʪʶʘʨʪ, ʂ. ʄʘʨʤʠʢʘʥʦ: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʇʠʪʝʨè, 2016ʛ. ï 636ʩ. 

 

 

ʇʈʀʄɽʅɽʅʀɽ ɻʆʈʀɿʆʅʊɸʃʔʅʆɻʆ ʄɸʉʐʊɸɹʀʈʆɺɸʅʀʗ ɼʃʗ 

ʆʇʊʀʄʀɿɸʎʀʀ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʁ 

 

ʉʣʝʩʘʨʝʥʢʦ ɺ.ʀ., 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʇʠʨʩʢʘʷ ʃ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʛʦ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʧʨʦʩʦʚ. ʇʦʵʪʦʤʫ ʚʩʝ ʯʘʱʝ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʦ ʝʛʦ ʩʢʦʨʦʩʪʠ ʟʘʛʨʫʟʢʠ ʠ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦʜʜʝʨʞʢʘ ʩʘʡʪʘ ʚ ʨʘʙʦʯʝʤ ʠ ʧʨʠʝʤʣʝʤʦʤ ʚ ʧʣʘʥʝ ʦʪʟʳʚʯʠʚʦʩʪʠ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʩʪʦʷʥʠʠ ʩʦ ʚʨʝʤʝʥʝʤ ʪʨʝʙʫʝʪ ʚʩʝ ʙʦʣʴʰʠʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ: ʚʝʨʪʠʢʘʣʴʥʳʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ. 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʝʩʫʨʩʦʚ (ʧʨʦʮʝʩʩʦʨʘ, ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ, ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ) ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʫʟʣʘ. ɽʛʦ ʨʝʘʣʠʟʘʮʠʷ ʥʘʤʥʦʛʦ ʣʝʛʯʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʟʘʚʠʩʠʪ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʦʪ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʜʥʘʢʦ 

ʚʪʦʨʦʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʧʨʝʜʝʣʘ, ʪʝʤ ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʘʙʦʪʫ 

ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʩ ʣʶʙʳʤ ʫʨʦʚʥʝʤ ʥʘʛʨʫʟʢʠ. 
ʄʝʪʦʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ: 

1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʨʦʩʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʝʨʚʝʨʘʤ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʚʠʩʦʚ CDN ʜʣʷ ʚʳʜʘʯʠ ʩʪʘʪʠʯʝʩʢʠʭ ʬʘʡʣʦʚ. 

3. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ. 

4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʩʝʨʚʝʨʘʤ. 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ. 

ʈʘʙʦʪʘ ʣʶʙʦʛʦ web-ʩʝʨʚʝʨʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʦʜʠʪʩʷ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ. 

ʆʪʚʝʪ ʥʘ HTTP (ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ) ʟʘʧʨʦʩ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʦʧʝʨʘʮʠʡ ʥʘʜ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʉʝʨʚʝʨ ʤʦʞʝʪ ʥʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʚʦʝʡ 

ʨʘʙʦʪʦʡ ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ (ʦʥʠ ʤʦʛʫʪ ʬʠʟʠʯʝʩʢʠ ʥʝ ʧʦʤʝʱʘʪʴʩʷ 

ʥʘ ʩʝʨʚʝʨʝ), ʣʠʙʦ ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʴʰʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ. ɸ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʤʦʞʝʪ çʟʘʚʘʣʠʪʴè ʩʝʨʚʝʨ [2]. ʇʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʧʨʦʙʣʝʤ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʦʧʝʨʘʮʠʡ ʥʫʞʥʦ ʧʨʠʙʝʛʥʫʪʴ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʧʨʦʩʦʚ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʩʝʨʚʝʨʘʤ. ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʚʝʙ-ʩʝʨʚʝʨʘ Nginx, ʪʘʢ ʢʘʢ ʦʥ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʙʘʣʘʥʩʠʨʦʚʢʝ ʥʘʛʨʫʟʢʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʣʝʛʢʦʚʝʩʥʦʩʪʠ ʠ, ʚ ʪʦ ʞʝ 
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ʚʨʝʤʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. Nginx ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʙʘʣʘʥʩʠʨʦʚʢʠ 

ʥʘʛʨʫʟʢʠ:  

1. Round-robin ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʙ-ʩʝʨʚʝʨ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʩʧʨʝʜʝʣʷʝʪ 

ʟʘʧʨʦʩʳ ʨʘʚʥʦʤʝʨʥʦ ʤʝʞʜʫ ʙʵʢʝʥʜʘʤʠ (ʥʦ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚ). 

2. least_conn ï ʩ ʵʪʦʡ ʢʦʤʘʥʜʦʡ ʟʘʧʨʦʩʳ ʩʥʘʯʘʣʘ ʙʫʜʫʪ ʦʪʧʨʘʚʣʷʪʴʩʷ ʙʵʢʝʥʜʫ 

ʩ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʢʪʠʚʥʳʭ ʧʦʜʢʣʶʯʝʥʠʡ (ʥʦ ʩ ʫʯʝʪʦʤ ʚʝʩʦʚ). 

3. Hash ʠ IP hash ï ʧʨʠ ʧʦʤʦʱʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩʚʦʝʛʦ ʨʦʜʘ 

ʧʦʩʪʦʷʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʠ ʙʵʢʝʥʜʘʤʠ [1]. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʝʨʚʠʩʳ CDN. ʉʝʪʴ ʜʦʩʪʘʚʢʠ ʩʦʜʝʨʞʠʤʦʛʦ (CDN) ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʴʶ 

ʩʝʨʚʝʨʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʝʙ-ʩʦʜʝʨʞʠʤʦʝ. 

ʆʙʳʯʥʦ CDN ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʦʩʪʘʚʢʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ: ʠʟʦʙʨʘʞʝʥʠʡ, 

ʪʘʙʣʠʮ ʩʪʠʣʝʡ, ʜʦʢʫʤʝʥʪʦʚ, ʢʣʠʝʥʪʩʢʠʭ ʩʢʨʠʧʪʦʚ ʠ HTML-ʩʪʨʘʥʠʮ. ɺ ʯʠʩʣʝ 

ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ CDN ï ʥʠʟʢʘʷ ʟʘʜʝʨʞʢʘ ʠ ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʩʦʜʝʨʞʠʤʦʛʦ 

ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʝʥʦ ʧʨʠʣʦʞʝʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, CDN ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ 

ʥʘʛʨʫʟʢʫ ʥʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʠʟʙʘʚʣʷʷ ʝʛʦ ʦʪ ʟʘʧʨʦʩʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ, 

ʨʘʟʤʝʱʝʥʥʦʛʦ ʚ CDN [3]. 

ɺʦ ʤʥʦʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʟʘʯʘʩʪʫʶ ʧʨʦʙʣʝʤʥʳʤ ʤʝʩʪʦʤ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʥʘʛʨʫʟʢʘ ʥʘ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ɹɼ 

ʠʩʧʦʣʴʟʫʝʪ ʪʦʪ ʞʝ ʧʦʜʭʦʜ, ʯʪʦ ʠ ʚ ʦʩʥʦʚʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʩʪʨʘʪʝʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʋɹɼ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʨʚʝʨʦʚ: 

1. ʈʝʧʣʠʢʘʮʠʷ. ʈʝʧʣʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʧʦʣʥʳʡ ʜʫʙʣʠʢʘʪ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʇʨʠ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ɹɼ ʢʣʦʥʠʨʫʶʪ ʧʦ ʩʭʝʤʝ master-slave, ʛʜʝ master ï ʵʪʦ 

ʦʩʥʦʚʥʦʡ ʩʝʨʚʝʨ ɹɼ, ʢʫʜʘ ʧʦʩʪʫʧʘʶʪ ʚʩʝ ʜʘʥʥʳʝ. ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʘʥʥʳʭ ʜʦʣʞʥʳ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʵʪʦʤ ʩʝʨʚʝʨʝ. Slave ï ʵʪʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʩʝʨʚʝʨ ɹɼ, ʢʦʪʦʨʳʡ 

ʢʦʧʠʨʫʝʪ ʚʩʝ ʜʘʥʥʳʝ ʩ ʤʘʩʪʝʨʘ. ʉ ʵʪʦʛʦ ʩʝʨʚʝʨʘ ʩʣʝʜʫʝʪ ʯʠʪʘʪʴ ʜʘʥʥʳʝ. ʊʘʢʠʭ 

ʩʝʨʚʝʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ. 

2. ʐʘʨʜʠʥʛ ï ʵʪʦ ʜʨʫʛʘʷ ʪʝʭʥʠʢʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, 

ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ (ʧʘʨʪʠʮʠʦʥʠʨʦʚʘʥʠʝ) ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʯʘʩʪʠ ʪʘʢ, ʯʪʦʙʳ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʤʦʞʥʦ ʙʳʣʦ ʚʳʥʝʩʪʠ ʥʘ ʦʪʜʝʣʴʥʳʡ ʩʝʨʚʝʨ [4]. 

ʈʝʧʣʠʢʘʮʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʦʯʝʥʴ ʫʜʦʙʥʳʡ ʤʝʭʘʥʠʟʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ 

ʨʘʩʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʟʘʜʝʨʞʢʠ ʚ ʢʦʧʠʨʦʚʘʥʠʠ ʩ master ʥʘ slave. ʆʜʥʘʢʦ 

ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʦʜʭʦʜʫ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʴʰʘʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ, ʪʘʢ 

ʢʘʢ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʦʧʠʡ ʦʜʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʜʘʥʥʳʤ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʩʝʩʩʠʠ ʠ ʟʘʢʵʰʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʚ ʉʋɹɼ ʪʠʧʘ çʢʣʶʯ-

ʟʥʘʯʝʥʠʝè ʥʘʧʦʜʦʙʠʝ Redis ʠʣʠ Memcached. 

ɽʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʠʤʝʝʪ ʢʨʘʡʥʝ ʪʷʞʝʣʦʚʝʩʥʳʝ ʠ ʨʝʩʫʨʩʦʝʤʢʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʦʧʝʨʘʮʠʠ, ʪʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʫʣʝʡ ʠʣʠ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʩʝʨʚʝʨʘ, ʯʪʦʙʳ ʥʝ ʟʘʛʨʫʞʘʪʴ ʆɿʋ ʠ ʎʇ ʦʩʥʦʚʥʦʛʦ ʩʝʨʚʝʨʘ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʵʪʠ ʤʦʜʫʣʠ ʙʫʜʫʪ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP/IP.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʫʞʝ ʛʦʪʦʚʳʝ ʨʝʰʝʥʠʷ ʚ ʚʠʜʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ 

ʥʘʧʦʜʦʙʠʝ Amazon Web Services ʠ Microsoft Azure. ʋ ʚʪʦʨʦʛʦ ʨʘʟʚʠʪʘ ʮʝʣʘʷ 

ʵʢʦʩʠʩʪʝʤʘ ʜʣʷ ʬʨʝʡʤʚʦʨʢʘ ASP.NET, ʘ ʪʘʢʞʝ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʷʟʳʢʦʚ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʜʣʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Azure Blob Storage, ʜʣʷ ʦʯʝʨʝʜʠ ʩʦʦʙʱʝʥʠʡ ï Azure Queues, ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʠʢʨʦʩʝʨʚʠʩʦʚ ï Azure Service Bus, ʜʣʷ ʙʘʣʘʥʩʠʨʦʚʢʠ HTTP-

ʥʘʛʨʫʟʢʠ -ïAzure Gateway, ʠ ʪ.ʜ. ɺʩʝ ʵʪʠ ʩʝʨʚʠʩʳ ʠʥʪʝʨʛʨʠʨʫʶʪʩʷ ʚ ʬʨʝʡʤʚʦʨʢ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʦ ʠ ʣʝʛʢʦ ʚ ʢʦʜʝ ʧʨʦʛʨʘʤʤʳ. 
ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʚʝʙ-

ʩʝʨʚʝʨ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʚ ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʚ ʙʨʘʫʟʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʘʣʘʥʩʠʨʦʚʢʘ ʙʵʢʝʥʜʦʚ ʩ ʧʦʤʦʱʴʶ Nginx. RuHighload [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. URL: https://ruhighload.com/ɹʘʣʘʥʩʠʨʦʚʢʘ+ʙʵʢʝʥʜʦʚ+ʩ+ʧʦʤʦʱʴʶ+nginx/ 

2. ʆʩʥʦʚʳ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ʍʘʙʨʘʭʘʙʨ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://habrahabr.ru/post/15362/ 

3. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʝʪʝʡ ʜʦʩʪʘʚʢʠ ʩʦʜʝʨʞʠʤʦʛʦ CDN. 

Microsoft URL: https://docs.microsoft.com/ru-ru/azure/architecture/best-practices/cdn/  

4. ʐʘʨʜʠʥʛ ʠ ʨʝʧʣʠʢʘʮʠʷ. RuHighload [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://ruhighload.ru/ʐʘʨʜʠʥʛ+ʠ+ʨʝʧʣʠʢʘʮʠʷ/ 

 

 

ʇʈʆɻʈɸʄʄʅʆɽ ʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʇʈʀɽʄʅʆʁ 

ʂɸʄʇɸʅʀʀ ɼʃʗ ʄɸɻʀʉʊɽʈʉʂʆʁ ʇʈʆɻʈɸʄʄʓ çʄɽʊʆɼʓ ʀ ʉʈɽɼʉʊɺɸ 

ʈɸɿʈɸɹʆʊʂʀ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗè ʇʆ ʅɸʇʈɸɺʃɽʅʀʖ 09.04.04 

çʇʈʆɻʈɸʄʄʅɸʗ ʀʅɾɽʅɽʈʀʗè 

 

ʋʩʘʪʦʚʘ ɼ.ɺ., ʗʥʢʠʥʘ ɽ.ɸ.     

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʉʢʦʨʦʭʦʜ ʉ.ɺ., 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʦʯʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʠ ʚʘʞʥʳʡ ʰʘʛ ʚ ʞʠʟʥʠ 

ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ. ʇʦʜʛʦʪʦʚʢʘ ʢ ʵʢʟʘʤʝʥʘʤ ʟʘʥʠʤʘʝʪ ʥʠ ʜʥʠ, ʥʠ ʥʝʜʝʣʠ ʠ ʜʘʞʝ ʥʝ 

ʤʝʩʷʮʳ. ʅʦ ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʘʞʝ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʪʦʤ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʦʯʝʥʴ ʜʦʣʛʠʡ ʠ ʢʨʦʧʦʪʣʠʚʳʡ ʪʨʫʜ.  

ʇʦʵʪʦʤʫ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʩʜʝʣʘʚʰʠʭ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʕɺʄ, ʙʳʣ ʥʘʧʠʩʘʥ ʩʘʡʪ. ʆʥ ʧʦʤʦʛʘʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʩ ʪʝʤ, ʢʘʢ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ, ʥʦ ʠ ʚʟʷʪʴ ʥʫʞʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

[2]. 

ʇʦʧʘʜʘʷ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʨʘʟʫ ʚʠʜʠʪ 3 ʧʝʨʝʭʦʜʘ, ʢʦʪʦʨʳʝ 

ʦʥ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʠ ʧʦʩʤʦʪʨʝʪʴ (ʈʠʩʫʥʦʢ 1): 

- ʦ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ; 

- ʤʘʪʝʨʠʘʣʳ ʢ ʵʢʟʘʤʝʥʫ; 

- ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. 
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ʈʠʩʫʥʦʢ 1 ï ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʩʘʡʪʘ 

 

ʊʘʢ ʞʝ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ: 

¶ ʩ ʧʨʘʚʠʣʘʤʠ ʧʦʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ; 

¶ ʩ ʜʘʪʘʤʠ ʦʬʠʮʠʘʣʴʥʦʛʦ ʟʘʯʠʩʣʝʥʠʷ ʥʘ ʧʨʦʛʨʘʤʤʫ ʦʙʫʯʝʥʠʷ;  

¶ ʩʨʦʢʠ ʩʤʝʥʳ ʧʨʠʦʨʠʪʝʪʘ; 

¶ ʦ ʧʨʘʚʠʣʘʭ ʧʦʜʘʯʠ ʦʨʠʛʠʥʘʣʦʚ ʜʦʢʫʤʝʥʪʦʚ ʠ ʢʦʧʠʡ; 

¶ ʦ ʩʧʦʩʦʙʝ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʜʨʝʩʝ ʠ ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ 

ʚʩʪʫʧʠʪʝʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ. 

ʇʦʩʣʝ ʦʟʥʘʢʦʤʣʝʥʠʷ, ʩ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʘʢ ʞʝ ʥʘ 

ʚʳʙʦʨ ʜʘʶʪʩʷ ʪʨʠ ʚʠʜʘ ʧʦʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ (ʈʠʩʫʥʦʢ 2). 

 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ. ɺʳʙʦʨ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ 

 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʩʪʘʥʠʮʫ çʆ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷè, ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʩʷ ʚʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʫʯʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ. ʇʦ 
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ʢʘʢʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʳ ʟʘʢʘʥʯʠʚʘʶʪ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʢʦʡ ʩʨʦʢ ʦʙʫʯʝʥʠʷ, 

ʢʘʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʫʯʘʶʪʩʷ ʠ ʚ ʯʸʤ ʫʥʠʢʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʤʘʛʠʩʪʝʨʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

(ʈʠʩʫʥʦʢ 3) [1].  

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʉʪʨʘʥʠʮʘ çʆ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷè 

 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʩʪʨʘʥʠʮʫ çʄʘʪʝʨʠʘʣʳ ʢ ʵʢʟʘʤʝʥʫè, ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ 

ʩʥʘʯʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʤʷʪʢʘ- ʠʥʩʪʨʫʢʮʠʷ. ʇʨʦʯʠʪʘʚ ʝʸ, ʤʦʞʥʦ ʫʟʥʘʪʴ, ʯʪʦ 

ʨʘʟʨʝʰʝʥʦ, ʘ ʯʪʦ ʟʘʧʨʝʱʝʥʦ ʥʘ ʵʢʟʘʤʝʥʝ. ʀʟ ʢʘʢʠʭ ʯʘʩʪʝʡ ʩʦʩʪʦʠʪ ʵʢʟʘʤʝʥ ʠ ʢʘʢ 

ʧʨʦʚʝʨʷʝʪʩʷ ʢʘʞʜʘʷ ʯʘʩʪʴ. ʂʘʢ ʧʨʘʚʠʣʴʥʦ ʥʘʯʘʪʴ ʠ ʟʘʚʝʨʰʠʪʴ ʪʝʩʪʦʚʫʶ ʯʘʩʪʴ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ (ʈʠʩʫʥʦʢ 4). 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʉʪʨʘʥʠʮʘ çʄʘʪʝʨʠʘʣʳ ʢ ʵʢʟʘʤʝʥʫè 

 

ʇʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʧʘʤʷʪʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ 

ʚʩʪʫʧʠʪʝʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 09.04.04. 
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ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʰʝʩʪʴ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʵʢʟʘʤʝʥ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʧʠʩʘʥʳ ʪʝʤʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʢ 

ʧʨʝʜʤʝʪʫ (ʈʠʩʫʥʦʢ 5) [3]. 

 

  
 

ʈʠʩʫʥʦʢ 5 ï ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʵʢʟʘʤʝʥʫ 

 

ʄʘʛʠʩʪʨʘʪʫʨʘ ï ʧʫʪʴ, ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʶʪ ʥʝ ʚʩʝ, ʘ ʪʦʣʴʢʦ ʪʝ, ʢʪʦ ʛʦʪʦʚʳ ʢ 

ʪʨʫʜʥʦʩʪʷʤ. ʕʪʘ ʜʦʨʦʛʘ ʥʠʢʦʛʜʘ ʥʝ ʙʳʚʘʝʪ ʣʝʛʢʦʡ. ʅʦ ʥʘ ʵʪʦʪ ʧʫʪʴ ʥʫʞʥʦ ʩʜʝʣʘʪʴ 

ʧʝʨʚʳʡ ʠ ʫʚʝʨʝʥʥʳʝ ʰʘʛ. ʅʘʜʝʝʤʩʷ, ʯʪʦ ʜʘʥʥʳʡ ʩʘʡʪ ʧʦʤʦʞʝʪ ʩʜʝʣʘʪʴ ʣʝʛʯʝ 

ʧʦʜʛʦʪʦʚʢʫ ʙʫʜʫʱʠʭ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʚʳʙʨʘʚʰʠʭ ʥʘʧʨʘʚʣʝʥʠʝ çʇʨʦʛʨʘʤʤʥʘʷ 

ʠʥʞʝʥʝʨʠʷè. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʄʘʛʠʩʪʝʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ çʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷè. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. URL: http://priem.tti.sfedu.ru/index.php/090404 

2. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʕɺʄ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. 

URL: http://mopevm.ictis.sfedu.ru/ 

3. ʉʘʡʪ ʜʣʷ ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. URL: 

https://magistr-090404-abiturient.nethouse.ru/ 

 

 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ ʄɸʉʉʆɺʆʁ ʈɸʉʉʓʃʂʀ ʉʆʆɹʑɽʅʀʁ ɼʃʗ 

ʄɽʈʆʇʈʀʗʊʀʁ ʂɸʌɽɼʈʓ ʄʆʇ ʕɺʄ 
 

ʐʘʨʦʚʘʨʦʚ ʖ.ɸ., ʂʨʠʥʠʯʥʳʡ ʖ.ɸ.  

ʈʫʢʦʚʦʜʠʪʝʣʴ - ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ɹʘʣʘʙʘʝʚʘ  ʀ.ʖ. 

ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʖʞʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ.  ʊʘʛʘʥʨʦʛ 

 

 

http://priem.tti.sfedu.ru/index.php/090404
http://mopevm.ictis.sfedu.ru/
https://magistr-090404-abiturient.nethouse.ru/
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ɺʚʝʜʝʥʠʝ 

ʉʠʩʪʝʤʳ ʦʧʦʚʝʱʝʥʠʷ ʦ ʛʦʪʦʚʷʱʠʭʩʷ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦʟʚʦʣʷʶʪ ʫʚʝʜʦʤʠʪʴ ʚʩʝʭ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʦ ʧʣʘʥʠʨʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʷ ʠ, ʚ ʧʝʨʩʧʝʢʪʠʚʝ, 

ʧʦʚʳʩʠʪʴ ʷʚʢʫ ʥʘ ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ. ʏʪʦʙʳ ʵʪʦ ʥʝ ʩʪʘʣʦ ʦʙʳʯʥʦʡ ʤʘʩʩʦʚʦʡ ʨʘʩʩʳʣʢʦʡ  

ʥʠʢʦʤʫ ʥʝ ʥʫʞʥʳʭ ʫʚʝʜʦʤʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʞʝ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʨʫʧʧʫ ʧʦʣʫʯʘʪʝʣʝʡ. ɺ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʨʝʰʝʥʠʷ ʥʝ ʦʯʝʥʴ ʫʜʦʙʥʳ ʜʣʷ ʢʘʬʝʜʨʳ, ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 
ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʝ: 

ʌʠʢʩʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʦʥʪʘʢʪʘ:  

Å ʌʀʆ; 

Å e-mail; 

Å ʛʦʜ ʟʘʥʝʩʝʥʠʷ; 

Å ʨʝʛʠʦʥ; 

Å ʛʦʨʦʜ; 

Å ʢʘʪʝʛʦʨʠʷ (ʰʢʦʣʴʥʠʢ, ʫʯʠʪʝʣʴ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʩʪʫʜʝʥʪ, ʧʨʦʯʠʝ); 

Å ʠʩʪʦʯʥʠʢ (ContestSFedU, ɺʩʆʐ, ʐʢʦʣʘ::ʂʦʜʘ, ... ʞʝʣʘʪʝʣʴʥʦ ʜʦʙʘʚʣʷʪʴ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ). 

ʀʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʜʦʙʘʚʣʝʥʠʶ ʜʘʥʥʳʭ ʢʦʥʪʘʢʪʦʚ: 

Å ʨʫʯʥʦʡ ʚʚʦʜ; 

Å ʠʤʧʦʨʪ ʥʦʚʳʭ ʘʜʨʝʩʘʪʦʚ ʠʟ xls|csv. 

ʌʠʣʴʪʨʘʮʠʷ ʢʦʥʪʘʢʪʦʚ: 

Å ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʦʡ ʘʜʨʝʩʘʪʦʚ (ʧʨʦʩʤʦʪʨ, ʧʦʠʩʢ, ʬʠʣʴʪʨʘʮʠʷ, ʫʜʘʣʝʥʠʝ ʜʫʙʣʝʡ 

ʠ ʪ.ʧ.); 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʛʨʫʧʧʳ (ʦʙʲʝʜʠʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʬʠʣʴʪʨʘʮʠʠ ʠʣʠ 

ʧʨʷʤʦʝ ʜʦʙʘʚʣʝʥʠʝ ʢʦʥʪʘʢʪʘ ʚ ʛʨʫʧʧʫ). 

ʆʪʧʨʘʚʢʘ ʩʦʦʙʱʝʥʠʡ: 

Å ʩʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʩʦʦʙʱʝʥʠʷ (ʪʝʢʩʪ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʢʨʝʧʣʝʥʠʷ ʬʘʡʣʘ ʚ 

ʠʜʝʘʣʝ); 

Å ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʳʭ ʨʘʥʝʝ ʤʘʢʝʪʦʚ ʩʦʦʙʱʝʥʠʡ; 

Å ʦʪʧʨʘʚʢʘ ʩʦʦʙʱʝʥʠʡ ʘʜʨʝʩʘʪʘʤ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʬʠʣʴʪʨʘʤ, ʛʨʫʧʧʘʤ. 

ʆʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʰʝʥʠʡ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʩʢʘʷ ʩʪʦʨʦʥʘ ʧʦʩʳʣʘʝʪ ʟʘʧʨʦʩʳ 

ʩʝʨʚʝʨʫ, ʢʦʪʦʨʳʡ ʠʭ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠ ʧʦʩʳʣʘʝʪ ʦʪʚʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʝʨʚʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʟʘʧʨʘʰʠʚʘʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʠʤʝʝʤ ʩʪʘʥʜʘʨʪʥʳʡ ʪʨʝʭʩʣʦʡʥʳʡ ʢʣʠʝʥʪ [1], ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ð ɸʨʭʠʪʝʢʪʫʨʘ ʪʨʝʭʩʣʦʡʥʦʛʦ ʢʣʠʝʥʪʘ.  

 

ʊʘʢ ʢʘʢ ʩʦʟʜʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ sql ʥʝʙʝʟʦʧʘʩʥʦ (ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʦ 

ʠʥʲʝʢʮʠʷʤ) , ʪʦ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʢ ʨʝʩʫʨʩʘʤ 

ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʟʜʘʜʠʤ ʩʠʩʪʝʤʫ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʮʝʜʫʨ ʧʨʝʜʦʪʚʨʘʪʠʪ ʢʘʢ ʠʥʲʝʢʮʠʠ sql, ʪʘʢ ʠ ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʙʣʠʮ. 

ʉʝʨʚʝʨʥʳʡ ʩʢʨʠʧʪ PHP ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʟʘʧʨʦʩ-ʦʪʚʝʪ [1]. ʆʥ ʟʘʧʫʩʢʘʝʪʩʷ 

ʟʘʥʦʚʦ ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚʝʜʝʪ ʩʝʙʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʨʦʩʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʉʝʨʚʝʨ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʦʚʳʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʨʚʝʨʫ ʙʘʟ ʜʘʥʥʳʭ, ʯʪʦʙʳ 

ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʥʝʛʦ. ʊʘʢ ʢʘʢ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩʝʨʚʝʨʥʳʡ ʩʢʨʠʧʪ ʟʘʚʝʨʰʘʝʪʩʷ, ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʠʝʥʪʘ ʩʝʨʚʝʨ 

ʭʨʘʥʠʪ ʚ ʧʝʨʝʤʝʥʥʳʭ ʩʝʩʩʠʠ. ʇʨʠ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʩ ʩʝʨʚʝʨʦʤ ʢʘʞʜʳʡ ʢʣʠʝʥʪ 

ʦʪʢʨʳʚʘʝʪ ʩʝʩʩʠʶ, ʘ ʧʦʩʣʝ ʦʪʢʣʶʯʝʥʠʷ ʢʣʠʝʥʪʘ ʩʝʩʩʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 

ʆʰʠʙʢʠ ʠʩʧʦʣʥʝʥʠʷ SQL ʧʨʦʮʝʜʫʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ 

ʥʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʥʘ ʩʪʦʨʦʥʫ ʢʣʠʝʥʪʘ. ʕʪʦ ʥʝ ʜʘʩʪ ʚʦʟʤʦʞʥʳʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʥʘʡʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʫʷʟʚʠʤʦʩʪʴ ʙʫʜʝʪ ʩʣʦʞʥʝʝ. 

ʂʣʠʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʘʩʠʥʭʨʦʥʥʳʝ ajax ʟʘʧʨʦʩʳ ʢ ʩʝʨʚʝʨʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʦʙʥʦʚʣʷʪʴ ʩʪʨʘʥʠʮʫ ʮʝʣʠʢʦʤ, ʘ ʦʙʥʦʚʣʷʪʴ ʪʦʣʴʢʦ ʤʝʩʪʘ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʨʝʙʫʶʱʠʝ 

ʦʙʥʦʚʣʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʪʴ ʠ ʥʘ ʩʝʨʚʝʨ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʝʨʚʝʨ ʧʨʦʚʝʨʷʝʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʢʣʠʝʥʪ ʪʦʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʘʣʠʜʘʮʠʶ ʟʘʧʦʣʥʷʝʤʳʭ ʬʦʨʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʜʘʥʥʳʭ ʪʘʢ 

ʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʦʢʘ ʩʦʦʙʱʝʥʠʡ ʦʪ ʩʝʨʚʝʨʘ ʢʣʠʝʥʪʫ. 

ʂʣʠʝʥʪ ʠ ʩʝʨʚʝʨ ʦʙʤʝʥʠʚʘʶʪʩʷ ʜʘʥʥʳʤʠ ʚ ʬʦʨʤʘʪʝ JSON [2]. ʕʪʦʪ ʬʦʨʤʘʪ 

ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʜʦʚʦʣʴʥʦ ʢʨʫʧʥʳʝ ʩʦʦʙʱʝʥʠʷ ʩʦ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʟʘ ʜʠʥ 

ʨʘʟ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʛʘʪʴ ʨʘʟʙʠʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʧʘʢʝʪʳ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʚʝʨʦʢ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ. ʊʘʢ ʞʝ ʜʘʥʥʳʝ ʚ 

ʬʦʨʤʘʪʝ JSON ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʨʘʟʤʝʨ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ XML [2]. 

ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʱʝʥʠʷ ʢ ʩʝʨʚʝʨʫ ʥʘ ʢʣʠʝʥʪʩʢʦʡ ʩʪʦʨʦʥʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʪʨʠ ʬʫʥʢʮʠʠ JavaScript, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ: 

Å ʇʦʜʛʦʪʦʚʢʘ, ʧʨʦʚʝʨʢʘ ʠ ʦʪʧʨʘʚʢʘ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʟʥʘʯʝʥʠʝʤ 

ʦʙʨʘʙʦʪʯʠʢʦʚ ʦʪʚʝʪʘ; 

Å ʆʙʨʘʙʦʪʢʘ ʦʪʚʝʪʘ, ʠʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʠ ʚʳʟʦʚ ʜʨʫʛʠʭ 

ʬʫʥʢʮʠʡ.; 

Å ʆʙʨʘʙʦʪʢʘ ʦʰʠʙʢʠ ʩʝʨʚʝʨʘ. 

ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 ð ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʈʝʟʫʣʴʪʘʪʳ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣ ʩʦʟʜʘʥ ʩʝʨʚʝʨ, 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʚ lxc-ʢʦʥʪʝʡʥʝʨʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Ubuntu ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

MySQL ʠ Apache 2.0. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʳʩʪʨʦ ʨʘʟʚʝʨʥʫʪʴ ʩʝʨʚʝʨ ʥʘ 

ʣʶʙʦʡ ʤʘʰʠʥʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ linux, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʧʦʟʚʦʣʷʪ 

ʜʝʣʘʪʴ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ ʥʘ ʫʨʦʚʥʝ lxc-ʢʦʥʪʝʡʥʝʨʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʊʨʸʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɺʠʢʠʧʝʜʠʷ, URL: 

https://ru.wikipedia.org/wiki/ʊʨʸʭʫʨʦʚʥʝʚʘʷ_ʘʨʭʠʪʝʢʪʫʨʘ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 26.03.2018) 

2. JSON [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ɺʠʢʠʧʝʜʠʷ, URL: 

https://ru.wikipedia.org/wiki /JSON (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 25.03.2018) 

 

 

ʄʆɹʀʃʔʅʆɽ ʀɻʈʆɺʆɽ ʇʈʀʃʆɾɽʅʀɽ çɺ.ɾ.ʋ.ʍè 

 

ʗʯʤʝʥʝʚ ʄ.ʀ., ʉʤʠʨʥʦʚ ɺ.ʕ., ʍʘʰʢʦʚʩʢʠʡ ɺ.ɺ.   

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʄʆʇ ʕɺʄ ʍʘʰʢʦʚʩʢʠʡ ɺ.ɺ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʮʝʣʦʤ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʥʘ ʙʶʜʞʝʪʥʳʭ 

ʩʤʘʨʪʬʦʥʘʭ ʟʘʧʫʩʢʘʪʴ ʠʛʨʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ ʢʘʨʪʠʥʢʦʡ ʥʝ ʭʫʞʝ, ʯʝʤ ʫ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʩʪʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʠʛʨʦʚʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çɺ.ɾ.ʋ.ʍè ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠʛʨʳ, ʚ ʢʦʪʦʨʦʡ ʩʦʯʝʪʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʧʫʣʷʨʥʳʭ ʞʘʥʨʦʚ ï 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʛʦʨʦʜʘ ʠ ʘʨʢʘʜʘ. ʇʨʦʝʢʪ ʙʫʜʝʪ ʩʦʟʜʘʥ ʥʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ 

ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʉ++ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ Cocos2d-x ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʩʦʙʠʨʘʪʴ ʤʦʙʠʣʴʥʳʝ ʠʛʨʦʚʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʣʘʪʬʦʨʤ IOS ʠ Android [1]. 

ʎʝʣʴ ʠʛʨʳ: ʧʦʩʪʨʦʡʢʘ ʠ ʨʘʟʚʠʪʠʝ ʠʛʨʦʚʦʡ ʙʘʟʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʱʠʪʳ ʩʚʦʝʡ 

ʠʛʨʦʚʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʥʘʧʘʜʝʥʠʡ ʥʘ ʠʛʨʦʚʳʝ ʙʘʟʳ ʜʨʫʛʠʭ ʠʛʨʦʢʦʚ. 

ɻʝʡʤʧʣʝʡ ʥʘʰʝʛʦ ʤʦʙʠʣʴʥʦʛʦ ʠʛʨʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ 

ʪʨʝʭ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢʘʭ: 

1) ʄʝʭʘʥʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʥʘ ʠʛʨʦʚʦʡ ʙʘʟʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 

2) ʄʝʭʘʥʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʝʩʪʠ 

ʦʛʦʥʴ ʧʦ ʠʛʨʦʢʫ, ʩʦʚʝʨʰʘʶʱʝʤʫ ʥʘʧʘʜʝʥʠʝ ʥʘ ʠʛʨʦʚʫʶ ʙʘʟʫ. 

3) ʄʝʭʘʥʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝʙʦʣʴʰʠʤ ʩʘʤʦʣʝʪʦʤ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʘʧʘʜʝʥʠʷ 

ʥʘ ʙʘʟʫ. 

ʂʘʞʜʘʷ ʠʟ ʜʘʥʥʳʭ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ ʫʞʝ ʧʦʨʦʜʠʣʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʛʨ, 

ʩʦʜʝʨʞʘʱʠʭ ʪʫ ʠʣʠ ʠʥʫʶ ʦʜʥʫ ʝʜʠʥʩʪʚʝʥʥʫʶ ʠʟ ʵʪʠʭ ʪʨʝʭ ʤʝʭʘʥʠʢʫ. ʋʥʠʢʘʣʴʥʦʩʪʴ ʠ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʰʝʛʦ ʠʛʨʦʚʦʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʠ, ʦʨʛʘʥʠʯʥʦʤ 

ʧʝʨʝʭʦʜʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʵʪʠʭ ʪʨʝʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʭʘʥʠʢ. 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʮʝʥ: 

1) ʄʝʥʶ ʚʭʦʜʘ ʚ ʠʛʨʫ. ʉʪʘʥʜʘʨʪʥʦʝ ʜʣʷ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʛʨ, 

ʪʨʝʙʫʶʱʠʭ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʠʛʨʦʚʦʛʦ ʘʢʢʘʫʥʪʘ ʦʢʥʦ ʩ ʧʦʣʷʤʠ ʜʣʷ ʚʚʦʜʘ 

ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ ʠ ʢʥʦʧʢʦʡ ʚʭʦʜʘ ʚ ʠʛʨʫ. 

2) ɹʘʟʘ ʠʛʨʦʢʘ. ɹʘʟʘ ʩʦʩʪʦʠʪ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʩʪ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘ 

ʢʦʪʦʨʳʭ ʠʛʨʦʢ ʤʦʞʝʪ ʧʦʩʪʨʦʠʪʴ ʦʜʥʦ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ ʟʜʘʥʠʡ. ʋʞʝ ʧʦʩʪʨʦʝʥʥʳʝ 

ʟʜʘʥʠʷ ʤʦʞʥʦ ʙʫʜʝʪ ʫʣʫʯʰʘʪʴ. ʅʘ ʩʮʝʥʝ ʪʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʢʦʰʢʦ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʢʫʱʠʭ ʨʝʩʫʨʩʦʚ ʠʛʨʦʢʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʠʪ ʪʦ ʠʣʠ ʠʥʦʝ ʧʦʩʪʨʦʝʥʥʦʝ 

ʟʜʘʥʠʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  ʈʘʟʤʝʨ ʜʘʥʥʦʡ ʠʛʨʦʚʦʡ ʩʮʝʥʳ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʰʠʨʠʥʝ ʥʝʩʢʦʣʴʢʦ ʠʛʨʦʚʳʭ ʵʢʨʘʥʦʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʘʚʠʛʘʮʠʠ ʧʦ ʠʛʨʦʚʦʡ 

ʙʘʟʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʢʨʫʯʠʚʘʥʠʝ ʩ ʫʜʦʙʥʳʤ ʵʬʬʝʢʪʦʤ ʠʥʝʨʮʠʠ. ʅʠʞʝ ʫʯʘʩʪʢʘ ʙʘʟʳ ʩʦ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʝʩʪʘʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʣʠʥʥʳʡ ʩʚʦʙʦʜʥʳʡ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ 

ʠʛʨʦʢ ʤʦʞʝʪ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʠʪʴ ʦʙʦʨʦʥʠʪʝʣʴʥʫʶ ʙʘʰʝʥʢʫ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʛʨʦʚʘʷ ʙʘʟʘ ʩ ʫʞʝ ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʝʩʢʦʣʴʢʠʤʠ 

ʟʜʘʥʠʷʤʠ.  
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ʈʠʩʫʥʦʢ 1 ï ʀʛʨʦʚʘʷ ʙʘʟʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʡʢʠ 

ʥʘ ʚʳʙʨʘʥʥʦʤ ʠʛʨʦʢʦʤ ʤʝʩʪʝ.  
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ʈʠʩʫʥʦʢ 2 ï ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʜʣʷ ʧʦʩʪʨʦʡʢʠ ʟʜʘʥʠʡ 

 

3) ʉʮʝʥʘ ʩ ʛʣʦʙʘʣʴʥʦʡ ʢʘʨʪʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʛʨʦʚʳʝ ʙʘʟʳ ʚʩʝʭ 

ʠʛʨʦʢʦʚ. ʅʘ ʵʪʦʡ ʩʮʝʥʝ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʯʫʞʫʶ ʠʛʨʦʚʫʶ ʙʘʟʫ ʠ ʦʩʫʱʝʩʪʚʠʪʴ 

ʥʘʧʘʜʝʥʠʝ. ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʧʘʜʝʥʠʷ ʧʨʠʣʦʞʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʥʘ 

ʠʛʨʦʚʫʶ ʩʮʝʥʫ, ʦʧʠʩʘʥʥʫʶ ʥʠʞʝ. 

4) ɺʨʘʞʝʩʢʘʷ ʠʛʨʦʚʘʷ ʙʘʟʘ ʚ ʨʝʞʠʤʝ ʥʘʧʘʜʝʥʠʷ. ɺʠʟʫʘʣʴʥʦ ʜʘʥʥʘʷ ʩʮʝʥʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʫʶ ʩʮʝʥʫ ʩ ʠʛʨʦʚʦʡ ʙʘʟʦʡ. ʅʦ ʟʜʝʩʴ ʫ ʠʛʨʦʢʘ ʦʪʩʫʪʩʪʚʫʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʦʩʪʨʦʡʢʝ ʟʜʘʥʠʡ ʠ ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ ʵʢʨʘʥʘ. ʀʛʨʦʢ 

ʫʧʨʘʚʣʷʝʪ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʠʤ ʩʘʤʦʣʝʪʦʤ ʧʫʪʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʣʴʮʘ ʧʦ ʵʢʨʘʥʫ. 

ʉʘʤʦʣʝʪ ʜʚʠʞʝʪʩʷ ʧʦ ʠʛʨʦʚʦʡ ʙʘʟʝ ʩʥʠʟʫ-ʚʚʝʨʭ ʚʳʩʪʨʝʣʠʚʘʷ ʥʝʙʦʣʴʰʠʝ ʩʥʘʨʷʜʳ, 

ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʧʦʚʨʝʞʜʝʥʠʝ ʟʜʘʥʠʷʤ. ɺ ʦʪʚʝʪ ʧʦ ʩʘʤʦʣʝʪʫ ʚʝʜʫʪ ʦʛʦʥʴ 

ʦʙʦʨʦʥʠʪʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʛʨʦʢʦʤ ï ʚʣʘʜʝʣʴʮʝʤ ʵʪʦʡ ʙʘʟʳ. ɿʘ 

ʫʥʠʯʪʦʞʝʥʠʝ ʯʫʞʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠʛʨʦʢ ʧʦʣʫʯʘʝʪ ʨʝʩʫʨʩʳ ʩ ʚʨʘʞʝʩʢʦʡ ʙʘʟʳ ʠ 

ʦʩʣʘʙʣʷʝʪ ʚ ʮʝʣʦʤ ʵʢʦʥʦʤʠʢʫ ʜʨʫʛʦʛʦ ʠʛʨʦʢʘ ï ʚ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʦʩʥʦʚʥʘʷ ʮʝʣʴ 

ʩʦʚʝʨʰʝʥʠʷ ʥʘʧʘʜʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʩʘʤʦʣʝʪ ʠʛʨʦʢʘ, ʢʨʘʩʥʳʝ ʣʠʥʠʠ ï 

ʠʛʨʦʚʳʝ ʧʫʣʠ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʝʪ ʩʘʤʦʣʝʪ ʠʛʨʦʢʘ. 
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ʈʠʩʫʥʦʢ 3 ï ʩʘʤʦʣʝʪ ʠʛʨʦʢʘ 

 

ɺʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʠʩʫʥʢʠ ʷʚʣʷʶʪʩʷ ʩʢʨʠʥʰʦʪʘʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʚʝʨʩʠʠ 

ʠʛʨʳ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Cocos Creator v1.9.x User Manual [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

http://www.cocos2d-x.org/docs/creator/manual/en/ 
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ʉʀʉʊɽʄʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʇʈʆʎɽʉʉʓ ʋʇʈɸɺʃɽʅʀʗ 
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ʇʆʉʊʈʆɽʅʀɽ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ ɻʀɹʈʀɼʅʆʁ ʉʀʃʆɺʆʁ 

ʋʉʊɸʅʆɺʂʀ 

 

ʂʘʣʠʡ ɼ.ʉ.       

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʉʠʇʋ ʈʘʜʠʦʥʦʚ ʀ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 
ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʠʙʨʠʜʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ [1,3] ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʠ ʙʦʣʝʝ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʤ ʜʚʠʛʘʪʝʣʝʡ, 

ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʵʥʝʨʛʠʶ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʨʘʙʦʪʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʙʝʥʟʠʥʘ ʠʣʠ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ, ʵʥʝʨʛʠʷ ʩʞʘʪʦʛʦ ʩʞʠʞʝʥʥʦʛʦ ʛʘʟʘ, 

ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, ʵʥʝʨʛʠʷ ʚʝʪʨʘ ʠ ʜʨ.) ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʥʘ ʛʠʙʨʠʜʥʳʭ 

ʘʚʪʦʤʦʙʠʣʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ɻʠʙʨʠʜʥʘʷ ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 1): 

ɼɺʉ, ʙʦʣʴʰʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʠ ʤʘʣʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ 

ʨʘʙʦʪʘʝʪ ʚ ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʝ. ʊʨʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʚʠʛʘʪʝʣʷ ʩʦʝʜʠʥʝʥʳ 

ʧʣʘʥʝʪʘʨʥʳʤ ʨʝʜʫʢʪʦʨʦʤ (ʨʠʩʫʥʦʢ 2), ʢʦʪʦʨʳʡ ʨʘʩʧʨʝʜʝʣʷʝʪ ʢʨʫʪʷʱʠʝ ʤʦʤʝʥʪʳ 

ʤʝʞʜʫ ʜʚʠʛʘʪʝʣʷʤʠ ʠ ʢʦʣʝʩʘʤʠ ʘʚʪʦʤʦʙʠʣʷ. 

ɼɺʉ ʚʨʘʱʘʝʪ ʚʦʜʠʣʦ ʩ ʧʣʘʥʝʪʘʨʥʳʤʠ ʰʝʩʪʝʨʥʷʤʠ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ï 

ʢʦʣʴʮʝʚʫʶ ʰʝʩʪʝʨʥʶ, ʘ ʛʝʥʝʨʘʪʦʨ ʚʨʘʱʘʝʪ ʩʦʣʥʝʯʥʫʶ ʰʝʩʪʝʨʥʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠʣʠ ʩʥʠʤʘʝʪ ʩ ʥʝʝ ʤʦʱʥʦʩʪʴ ʜʣʷ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ 

ʙʘʪʘʨʝʡ. ʇʣʘʥʝʪʘʨʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʝʜʠʥʝʥ ʩ ʦʩʴʶ ʢʦʣʝʩ ʩ ʧʦʤʦʱʴʶ ʮʝʧʥʦʡ ʧʝʨʝʜʘʯʠ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʛʠʙʨʠʜʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 

http://systemsauto.ru/engine/internal_combustion_engine.html


56 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʛʠʙʨʠʜʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ɼɺʉ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʠ ʛʝʥʝʨʘʪʦʨʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɼɺʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʠ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʜʠʥʘʤʠʢʫ ʦʙʲʝʢʪʘ [2]. 
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  (1) 

ʛʜʝ w=1x ï ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; 

ffx m=2
ï ʧʦʪʦʢ ʤʘʩʩʳ ʪʦʧʣʠʚʥʦʡ ʧʣʝʥʢʠ; 

Px =3 ï ʜʘʚʣʝʥʠʝ ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ; 

fiu m=1
ï ʢʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʥʫʪʦʛʦ ʚ ʮʠʣʠʥʜʨ ʪʦʧʣʠʚʘ; 

a=2u ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ; 

ignu a=3
ï ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ; 

f=+= 3111211 /)( xxudxcy ï ʩʦʦʪʥʦʰʝʥʠʝ ʚʦʟʜʫʭïʪʦʧʣʠʚʦ; 

Mxcxccxcy fff =---= 2
1211043322 jj ï ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʤʝʥʪ; 

lM ï ʤʦʤʝʥʪ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ. 

ʅʝʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʠ: )( 31 xj ï ʧʦʪʦʢ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʝʜʠʥʠʮʫ 

ʧʣʦʱʘʜʠ, )( 22 uj ï ʧʣʦʱʘʜʴ ʦʪʢʨʳʚʘʝʤʦʛʦ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʦʡ ʦʪʚʝʨʩʪʠʷ, 

),(),( 31413 uxy jj ï ʩʪʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʧʦʣʫʯʘʝʤʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 
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ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ [4] ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʠ 

ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʠʥʘʤʠʢʫ ʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ. 
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 (2) 

ʛʜʝ 
dix =4
ï ʧʨʦʝʢʮʠʷ ʪʦʢʘ ʩʪʘʪʦʨʘ ʥʘ ʦʩʴ d; 

qix =5
ï ʧʨʦʝʢʮʠʷ ʪʦʢʘ ʩʪʘʪʦʨʘ ʥʘ ʦʩʴ q; 

w=6x ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ; 

ded uu =1
ï ʧʨʦʝʢʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʥʘ ʦʩʴ d; 

qed uu =2 ï ʧʨʦʝʢʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʥʘ ʦʩʴ q; 

wBipsinM qfped -= 5,1  ï ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʤʝʥʪ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʪʳʨʝ 

ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʭ ʜʠʥʘʤʠʢʫ ʦʙʲʝʢʪʘ. 
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ʛʜʝ w=7x ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ; 

dix =8
ï ʧʨʦʝʢʮʠʷ ʪʦʢʘ ʩʪʘʪʦʨʘ ʥʘ ʦʩʴ d; 

qix =9 ï ʧʨʦʝʢʮʠʷ ʪʦʢʘ ʩʪʘʪʦʨʘ ʥʘ ʦʩʴ q; 

bix =10 ï ʪʦʢ ʚʦʟʙʫʞʜʝʥʠʷ; 

q=11x ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ; 

Deg Mu =1
ï ʤʝʭʘʥʠʯʝʩʢʠʡ ʤʦʤʝʥʪ; 

beg Uu =2 ï ʥʘʧʨʷʞʝʥʠʝ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʠʙʨʠʜʥʦʡ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʣʫʯʘʝʪʩʷ ʧʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ ʤʦʜʝʣʝʡ (1), (2), (3) ʠ ʜʦʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ ʫʨʘʚʥʝʥʠʷʤʠ )( *
11 xxz -=h#  ʠ 

)( *
6611 xxz -=h#  ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʦʟʤʫʱʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ɼɺʉ ʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʠ ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʚʠʛʘʪʝʣʝʡ, 

ʛʜʝ 1,hh  ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʳʭ 61,xx  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
*
6

*
1 , xx  ï ʞʝʣʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ., 61 xx  ʊʘʢʞʝ ʤʦʜʝʣʴ 

ʜʦʧʦʣʥʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʩʢʦʨʦʩʪʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʥʘ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʠʣʷ ʦʪ ɼɺʉ ʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʧʣʘʥʝʪʘʨʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ï )
65,0

( 61

rp

k
kk

xx
W

+
= . 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨ r

1 ɹʘʞʝʥʦʚ, ʆ.ɺ. ɻʠʙʨʠʜʥʳʝ ʘʚʪʦʤʦʙʠʣʠ [ʊʝʢʩʪ] / ʆ.ɺ. ɹʘʞʝʥʦʚ, ʆ.ʇ. ʉʤʠʨʥʦʚ, 

ʉ.ɸ. ʉʝʨʠʢʦʚ [ʠ ʜʨ.]. ï ʍʘʨʴʢʦʚ: ʍʅɸɼʋ, 2008. ï 327 ʩ. 

2 ɻʝʨʘʩʠʤʦʚ, ɼ.ʅ. ʀʥʞʝʢʪʦʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ [ʊʝʢʩʪ] / 

ɼ.ʅ. ɻʝʨʘʩʠʤʦʚ, ʍ. ɼʞʘʚʘʭʝʨʠʘʥ, ɼ.ɺ. ɽʬʠʤʦʚ, ɺ.ʆ. ʅʠʢʠʬʦʨʦʚ // ʉʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʫʱʠʤʠʩʷ ʦʙʲʝʢʪʘʤʠ. ï ʉʧʙ.: ʀʟʚʝʩʪʠʷ ʈɸʅ, 2010. ï ˉ5. ï ʉ. 135ï

147. 

3 ʉʝʨʠʢʦʚ, ʉ.ɸ. ʉʠʥʪʝʟ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʦʡ ʛʠʙʨʠʜʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ [ʊʝʢʩʪ] / ʉ.ɸ. ʉʝʨʠʢʦʚ // ɺʝʩʪʥʠʢ ʍʅɸɼʋ. ï 2007. ï ɺʳʧ. 36. 

4 Qiang, S. Robust Speed Controller Design for Permanent Magnet Synchronous 

Motor Drives Based on Sliding Mode Control [Text] / S. Qiang, J. Chao // Energy Procedia. 

ï 2016. ï ˉ88. ï Pp. 867ï873. 
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ʉʆɺʈɽʄɽʅʅʓɽ ʄɽʊʆɼʓ ɻʈʋʇʇʆɺʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʄʆɹʀʃʔʅʓʄʀ 

ʈʆɹʆʊɸʄʀ 

 

ʂʘʪʠʣʝʚʩʢʘʷ ʀ.ʖ.  

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʠʥʝʨʛʝʪʠʢʠ ʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʉʢʣʷʨʦʚ 

ɸ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 
ɺʚʝʜʝʥʠʝ. 

ʇʨʦʙʣʝʤʘ ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï ʵʪʦ ʦʙʰʠʨʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʣʦʛʠʩʪʠʢʝ. ɿʘʜʘʯʠ 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʦʙʦʪʦʚ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʡ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʟʘʨʫʙʝʞʥʳʭ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʪʦʨʳʭ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ. ʕʪʦʪ ʠʥʪʝʨʝʩ ʚʳʟʚʘʥ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴʶ 

ʧʨʠʤʝʥʝʥʠʷ ʛʨʫʧʧ ʨʦʙʦʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʩʣʦʞʥʦʩʪʴʶ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ [1]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʛʨʫʧʧʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʘʤʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʠ ʯʘʩʪʥʳʭ ʩʧʦʩʦʙʦʚ ʠʭ 

ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʘʭ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʳʤʠ ʨʦʙʦʪʘʤʠ.  

 

ʄʝʪʦʜ ʩʝʪʝʚʦʛʦ ʦʧʝʨʘʪʦʨʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʝ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʩʠʥʪʝʟʫ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʨʦʙʦʪʦʚ. ʆʜʥʘʢʦ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʬʘʟʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʚʠʜʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʚ ʝʜʠʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʩʪʦʣʢʥʦʚʝʥʠʷ [2]. ʉʫʪʴ ʤʝʪʦʜʘ ʩʝʪʝʚʦʛʦ ʦʧʝʨʘʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʢʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʮʝʣʦʯʠʩʣʝʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʚ ʷʯʝʡʢʘʭ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʥʦʤʝʨʘ ʧʝʨʝʤʝʥʥʳʭ, ʧʘʨʘʤʝʪʨʦʚ, ʫʥʘʨʥʳʭ ʠ 

ʙʠʥʘʨʥʳʭ ʦʧʝʨʘʮʠʡ. ʇʦʠʩʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʮʝʣʷʤ ʠ 

ʢʨʠʪʝʨʠʷʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʚʘʨʠʘʮʠʠ ʙʘʟʠʩʥʦʛʦ ʨʝʰʝʥʠʷ. ʏʝʤ ʣʫʯʰʝ ʟʘʜʘʥʦ ʙʘʟʠʩʥʦʝ ʨʝʰʝʥʠʝ, ʪʝʤ ʙʳʩʪʨʝʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʥʘʡʜʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʙʘʟʠʩʥʦʛʦ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʤʝʪʦʜ ɸʂɸʈ [2].  

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʧʘʨʘ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ ʧʝʨʝʤʝʱʘʝʪʩʷ ʠʟ ʜʚʫʭ 

ʨʘʟʣʠʯʥʳʭ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʪʝʨʤʠʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʝ ʥʘʨʫʰʘʷ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʅʦ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ [2], ʯʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʝʨʝʤʝʱʘʝʪ ʦʙʲʝʢʪ 

ʠʟ ʧʝʨʚʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦ ʚʪʦʨʦʝ, ʘ ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʤʝʱʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ʚ ʪʝʨʤʠʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʚʪʦʨʦʤ 

ʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʧʦʜʭʦʜ.  
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ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʤʝʪʦʜʘ ʛʨʫʧʧʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʘʤʠ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚʳʩʪʫʧʘʝʪ ʠʜʝʷ ʦ ʧʦʩʪʨʦʝʥʠʠ ʢʦʤʧʦʥʝʥʪ ʩ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʢʦʛʜʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚʳʜʝʣʝʥʥʳʡ ʮʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ 

[3]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʩʪʝʡʰʠʭ ʢʦʤʧʦʥʝʥʪʥʳʭ ʩʪʨʫʢʪʫʨ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʣʶʙʦʝ ʯʠʩʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪ. ʆʙʤʝʥ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʨʦʙʦʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ çʜʦʩʢʠ ʦʙʲʷʚʣʝʥʠʡè, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʝʜʠʥʦʝ ʭʨʘʥʠʣʠʱʝ, ʚ ʢʦʪʦʨʦʤ ʧʦʤʝʱʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʝʨʘʮʠʷʭ ʠ ʩʦʩʪʦʷʥʠʠ 

ʢʘʞʜʦʛʦ ʨʦʙʦʪʘ. ɼʦʩʢʘ ʦʙʲʷʚʣʝʥʠʡ ʜʦʩʪʫʧʥʘ ʚʩʝʤ ʨʦʙʦʪʘʤ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʦʢʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʝʤʳʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʤʝʥʴʰʝʥʠʷ 

ʚʨʝʤʝʥʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʮʝʣʝʡ. ʅʦ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʣʫʯʘʡ ʩ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʤʠ ʩʨʝʜʘʤʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʧʨʝʧʷʪʩʪʚʠʷʤʠ. 

 

ʄʝʪʦʜ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  
ɺ ʨʘʙʦʪʝ [4] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʚʘ 

ʵʪʘʧʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʥʘʭʦʜʠʪʩʷ ʩʠʩʪʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʨʦʙʦʪʘ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʩʪʦʷʥʠʡ, 

ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʤʥʦʛʦʩʣʦʡʥʦʛʦ ʩʝʪʝʚʦʛʦ ʦʧʝʨʘʪʦʨʘ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʝʰʘʝʪʩʷ 

ʟʘʜʘʯʘ ʢʦʥʝʯʥʦʤʝʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʪʦʯʝʢ 

ʩʪʘʙʠʣʠʟʘʮʠʠ. 

ʇʨʠ ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʝʪʦʜʦʤ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʦ ʚʳʯʠʩʣʝʥʠʡ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʚʳʧʦʣʥʷʣʦʩʴ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʤʝʪʦʜʦʤ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʦʢʘʟʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦ ʣʫʯʰʝ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʤʝʪʦʜ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʫʯʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʙʦʣʝʝ ʣʫʯʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʦʥʘʣʘ 

ʢʘʯʝʩʪʚʘ, ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʜʠʥʘʤʠʢʫ ʦʙʲʝʢʪʦʚ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʦʜʦʣʝʥʠʝ ʪʘʢʠʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʢ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʲʝʢʪʘ ʠ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʛʨʫʧʧʦʡ ʨʦʙʦʪʦʚ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʚʩʝʭ ʘʛʝʥʪʦʚ ʩʠʩʪʝʤʳ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʠʭ ʩʚʷʟʝʡ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ ʥʝʣʠʥʝʡʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʧʠʩʘʥʥʳʝ ʚ ʨʘʙʦʪʘʭ [5-8], ʘ ʠʤʝʥʥʦ ʩʠʥʝʨʛʝʪʠʯʝʩʢʫʶ ʪʝʦʨʠʶ ʫʧʨʘʚʣʝʥʠʷ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʘʪʪʨʘʢʪʦʨʥʦ-ʨʝʧʝʣʣʝʨʥʫʶ ʤʝʪʦʜʠʢʫ ʥʘʚʠʛʘʮʠʠ ʤʦʙʠʣʴʥʳʭ ʨʦʙʦʪʦʚ [8]. 
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ʀɽʈɸʈʍʀʏɽʉʂʀʁ ʄɽʊʆɼ ʋʇʈɸɺʃɽʅʀʗ ɻʋʉɽʅʀʏʅʆʁ ʇʃɸʊʌʆʈʄʆʁ. 

 

ʄʝʞʘʢʦʚ ʆ.ɻ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ɻ.ɽ. ɺʝʩʝʣʦʚ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʠʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʬʝʜʨʘ ʩʠʥʝʨʛʝʪʠʢʠ ʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʛ. 

ʊʘʛʘʥʨʦʛ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠ ʩʠʥʪʝʟ ʨʝʛʫʣʷʪʦʨʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʠ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʚʠʞʝʥʠʷ ʛʫʩʝʥʠʯʥʦʡ ʧʣʘʪʬʦʨʤʳ (ɻʇ) ʧʨʠʤʝʥʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ (ɸʂɸʈ) 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʦʨʘ ɸ.ɸ.ʂʦʣʝʩʥʠʢʦʚʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʠʥʪʝʟ ʠʝʨʘʨʭʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʠʥʪʝʟʝ 

ʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ [8,9,11]. 

ʉʦʩʪʘʚʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʚʠʞʝʥʠʷ ɻʇ ʩ ʜʚʫʤʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʫʩʝʥʠʯʥʫʶ ʧʣʘʪʬʦʨʤʫ ʧʨʠ 

ʜʚʠʞʝʥʠʠ 

 

ʉʠʣʘ ʪʷʛʠ Ὂ ʇɻ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ:  

ὓ  
ὄ Ὢ  Ὢ

ς
 

(

1) 

ʛʜʝ ὄ  ʢʦʣʝʷ ʨʦʙʦʪʘ (ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʛʫʩʝʥʠʮ); 

ὓ  ï ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ; Ὢ ʠ Ὢ ï ʩʠʣʳ ʪʷʛʠ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʛʫʩʝʥʠʮʳ. 

ʉ ʮʝʣʴʶ ʧʘʨʠʨʦʚʘʥʠʝ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʘʜʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʧʨʠʤʝʥʠʤ ʤʝʪʦʜ ʠʥʪʝʛʨʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ[8,9,11]: 

ᾀ    – ὠ  ὠ Ƞ 
(

2) 

ᾀ    – —  — Ƞ 
(

3) 

ʛʜʝ ὠȟ— ʩʢʦʨʦʩʪʴ ʠ ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʄɻʈ ʟʘʜʘʥʥʘʷ ʦʧʝʨʘʪʦʨʦʤ ʠʣʠ 

ʚʝʨʭʥʝʡ ʩʠʩʪʝʤʦʡ; – ï ʢʦʵʬʬʠʮʠʝʥʪ. 

ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʫʨʘʚʥʝʥʠʷʤʠ ʩʚʷʟʷʤʠ:  

ᾀ – ‫ ‫ Ƞ (

4) 

ʛʜʝ Ὥ ï ʠʥʜʝʢʩ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ï ʫʛʣʦʚʘʷ ‫ 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

ɿʘʧʠʰʝʤ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʇɻ ʩ ʫʯʝʪʦʤ (1-4): 

ὠ
‐ὄ‫ ὄ‫

ὶά
ᾀȠ 

— ‫Ƞ 

‫
ρ

ς

‐ὄ‫ ὄ‫ ὄ

ὶὍ
ᾀ 

ᾀ – ὠ ὠ Ƞ 
ᾀ – — — Ƞ 

Ὑ Ὥ Ὧ‫ Ὗ

ὒ
Ƞ 

(

5) 
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‫
ὯὭ ὄ‫

ὐ
ᾀȠ 

ᾀ – ‫ ‫ Ƞ 
ʛʜʝ — ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʨʦʙʦʪʘ; ὠ ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʙʦʪʘ; ‫ ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʙʦʪʘ; ά ʤʘʩʩʘ ʨʦʙʦʪʘ; Ὅ  ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʤʘʩʩʳ ʨʦʙʦʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʤʛʥʦʚʝʥʥʳʡ ʮʝʥʪʨ ʩʢʦʨʦʩʪʝʡ ʇɻ; Ὑ  ï 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʷʢʦʨʷ; Ὥ ï ʪʦʢ ʷʢʦʨʷ; Ὧ ï ʧʦʩʪʦʷʥʥʘʷ ʤʦʤʝʥʪʘ ʟʘʚʠʩʷʱʘʷ ʦʪ 

ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʚ ʧʦʩʪʦʷʥʥʳʭ ʤʘʛʥʠʪʘʭ; ὄ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ; ὐ ï ʠʥʝʨʮʠʷ 

ʨʦʪʦʨʘ;  

ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʫ ɸʂɸʈ ʚʚʦʜʠʤ ʧʝʨʚʫʶ ʤʘʢʨʦʧʝʨʝʤʝʥʥʫʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʚʳʧʦʣʥʝʥʠʝ ὠ: 

‪ ὠ ὠ ᾀ; (

6) 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠ 

ʚʚʝʜʝʤ ʚʪʦʨʫʶ ʤʘʢʨʦʧʝʨʝʤʝʥʥʫʶ ʚʳʧʦʣʥʝʥʠʷ ʠʥʚʘʨʠʘʥʪʘ ʫʛʣʘ ʧʦʚʦʨʦʪʘ: 

Ὕ‪ ὸ  Ὕ‪ ‪ π (

7) 

‪ — — ᾀȠ (

8) 

ʅʘʡʜʝʤ ʠʟ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ (6-8) ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʫʧʨʘʚʣʷʶʱʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʚ ʩʠʩʪʝʤʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ: 

‫
ρ

ς
ὶςὋ–‫Ὅ Ὕὄ ᾀά ςὋᾀὍ ςὋὍ‫ ςὋὍ–—  

ςὋ–— ςὝὝὍ— ςὝὝὍ— ςὝὝὍᾀ Ὃὄ –άὠ  

Ὃὄ ᾀά Ὃὄ –άὠ Ὕὄ ὠ Ὕὄ ὠάȾ 
            ȾὋ‐ὄὄ  

‫
ρ

ς
ὶὋ–άὄ ὠ ςὋ–‫Ὅ Ὕὄ ᾀά ςὋᾀὍ  

ςὋ‫ ςὋ–— ςὋ–— ςὝὝὍ— ςὝὝὍ— ςὝὝὍᾀ  

Ὃὄ –άὠ Ὕὄ ὠά Ὕὄ ὠάȾὋ‐ὄὄ  

 

ʛʜʝ Ὃ ὝὝ , Ὃ ὝὝὍ 

ʇʨʦʚʝʜʝʤ ʩʠʥʪʝʟ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ 

ʪʦʢʘ. ɺʚʝʜʝʤ ʧʝʨʚʫʶ ʤʘʢʨʦʧʝʨʝʤʝʥʥʫʶ: 

‪ Ὥ • ‫ȟᾀ  (

9) 

ʈʝʰʘʷ ʦʩʥʦʚʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩʦʚʤʝʩʪʥʦ ʩ (9) 

ʥʘʡʜʝʤ ʚʥʫʪʨʝʥʥʠʡ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ: 

Ὗ ὝὋὒὯὭ ὝὋὒὄ‫ ὝὋὒᾀὐ ὝὐὙ Ὥ  

ὝὐὯ‫ ὝὋ–ὐὒ‫ ὝὋ–ὐὒ‫ Ὥὐὒ  

• ‫ȟᾀ ȾὝὐ 

(

10) 

ɻʜʝ Ὃ • ‫ȟᾀ , Ὃ • ‫ȟᾀ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʘʜʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʦʢʨʝʩʪʥʦʩʪʴ ʤʥʦʛʦʦʙʨʘʟʠʷ  ‪  π (5) ʚ 

ʩʠʩʪʝʤʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʥʘʤʠʯʝʩʢʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ: 
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‫
Ὧ• ‫ȟᾀ ὄ‫

ὐ
ᾀ  

ᾀ – ‫ ‫  

 

ɺʚʝʜʝʤ ʚʪʦʨʫʶ ʤʘʢʨʦʧʝʨʝʤʝʥʥʫʶ ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʠʥʚʘʨʠʘʥʪʘ ʩʠʩʪʝʤʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ‫  ʠʣʠ ‫ : 

‪ ‫ ‫ ᾀȠ (

11) 

ʈʝʰʘʷ ʦʩʥʦʚʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠ ʫʨʘʚʥʝʥʠʝ (11) ʚʳʨʘʟʠʤ • ‫ȟᾀ : 

• ‫ȟᾀ
Ὕὄ‫ Ὕᾀὐ Ὕ–ὐ‫ Ὕ–ὐ‫ ‫ὐ ‫ὐ ᾀὐ

ὝὯ
 

(

12) 

ʋʨʘʚʥʝʥʠʝ (12) ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʩʪʘʚʠʪʴ ʚ ʫʨʘʚʥʝʥʠʝ (10), ʯʪʦʙʳ ʥʘʡʪʠ ʟʘʢʦʥ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ.  

ʇʨʦʚʝʜʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʠʩʪʝʤʝ çMatlab 

Simulinkè. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2-4. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ὠ ρπȟ— ρυ ʈʠʩʫʥʦʢ 3 ï ὠ Ὢȟ— π 

  
ʈʠʩʫʥʦʢ 4 ï — Ὢὸ, ὠ Ὢὸ 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ 

ɸʂɸʈ ʜʣʷ ʩʠʥʪʝʟʠʨʦʚʘʥʠʷ ʟʘʢʦʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʦʡ ʛʫʩʝʥʠʯʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʩ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʣʥʦʩʪʴʶ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʟʘʢʣʶʯʘʶʱʝʛʦʩʷ ʚ ʫʨʘʚʥʝʥʠʷʭ ʩʚʷʟʠ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ.  
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 ɺ ʥʘʰʝ ʚʨʝʤʷ ʙʣʘʛʦʜʘʨʷ ʥʦʚʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ 

ʚʩʝʦʙʱʝʡ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ, ʤʘʣʦʛʘʙʘʨʠʪʥʳʝ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ 

(ʄɹʇʃɸ) ʟʘʜʝʡʩʪʚʫʶʪʩʷ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ. ʅʘ ʧʨʠʤʝʨ, ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʄʏʉ 

ʈʦʩʩʠʠ ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʤʥʦʛʠʭ ʟʘʜʘʯ: ʧʦʠʩʢʘ ʦʙʲʝʢʪʦʚ, ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʡʦʥʘ 

ʢʘʪʘʩʪʨʦʬʳ, ʢʦʥʪʨʦʣʴ ʟʘʪʦʨʦʚ, ʧʦʠʩʢ ʧʦʩʪʨʘʜʘʚʰʠʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 
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ʨʝʪʨʘʥʩʣʷʪʦʨʘ. ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʄɹʇʃɸ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʬʦʪʦ, ʚʠʜʝʦ 

ʩʴʝʤʢʠ ʠʣʠ ʧʨʦʩʪʦ ʜʣʷ ʦʪʜʳʭʘ. 

 ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʄɹʇʃɸ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʠʭ ʟʘʱʠʪʳ ʦʪ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ. ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʄɹʇʃɸ, ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʧʦʢʘʟʘʥʠʶ ʜʘʪʯʠʢʦʚ 

ʠʣʠ ʚʠʜʝʦ ʢʘʤʝʨʝ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʩʝʯʴ ʜʘʥʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʥʫʞʥʦ ʨʘʟʚʠʚʘʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʄɹʇʃɸ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘʪʫʨʥʦʡ ʤʦʜʝʣʠ 

ʄɹʇʃɸ, ʩʧʦʩʦʙʥʦʛʦ ʦʙʭʦʜʠʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʠ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʘʭ, 

ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʘʪʫʨʥʦʡ 

ʤʦʜʝʣʠ ʄɹʇʃɸ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ: 

1. ʧʣʘʪʘ Arduino Uno 

2. ʘʢʩʝʣʝʨʦʤʝʪʨ MPU6050 

3. ʤʦʜʫʣʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ nRF24L01+ 

4. ʜʚʠʛʘʪʝʣʴ A2212/13T 1000KV 

5. ʜʨʘʡʚʝʨ 30A Brushless ESC 

6. ʙʘʪʘʨʝʷ ZOP Power 11.1V 3000MAH 

7. ʧʨʦʧʝʣʣʝʨʳ ABS 10x4.5 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʄɹʇʃɸ ʫʢʦʤʧʣʝʢʪʦʚʳʚʘʣʩʷ ʩʦʛʣʘʩʥʦ ʧʦʩʪʘʚʣʝʥʥʳʤ 

ʮʝʣʷʤ ʠ ʟʘʜʘʯʘʤ. ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʄɹʇʃɸ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʄɹʇʃɸ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʙʶʜʞʝʪʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʪʝʥʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʄɹʇʃɸ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʡ ʠʟ ʠʤʝʶʱʠʭʩʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ, ʠ 

ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʭʚʘʪʘ ʩʠʛʥʘʣʘ ʠ ʘʥʘʣʠʟʘ ʟʘʱʠʱʝʥʥʦʩʪʠ.  

ʋʧʨʘʚʣʝʥʠʝ ʄɹʇʃɸ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ, ʪʘʢʞʝ ʦʥ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʤʘʥʜ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʫʣʴʪ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʧʣʘʪʫ Arduino ʠ ʤʦʜʫʣʴ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ 

nRF24L01+. 
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ʈʠʩʫʥʦʢ 1 ï ʉʪʝʥʜ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʂʦʛʜʘ ʙʝʩʧʠʣʦʪʥʠʢ ʚʟʣʝʪʘʝʪ, ʦʥ ʟʘʥʠʤʘʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʘʢ ʠ 

ʚʝʨʪʦʣʝʪ, ʦʥ ʩʧʦʩʦʙʝʥ ʟʘʚʠʩʘʪʴ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ ʠ  ʣʝʪʘʪʴ ʚ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ʈʘʥʴʰʝ ʢʦʧʪʝʨʳ ʫʤʝʣʠ ʣʝʪʘʪʴ ʪʦʣʴʢʦ ʚ ʩʪʦʨʦʥʫ ʩʚʦʝʛʦ ʥʦʩʘ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʠ ʜʝʣʘʪʴ ʤʦʜʝʣʠ ʪʠʧʘ Headless, ʢʦʛʜʘ ʜʨʦʥ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ ʤʦʛ 

ʨʝʟʢʦ ʧʦʣʝʪʝʪʴ ʚ ʣʶʙʫʶ ʠʟ ʯʝʪʳʨʝʭ ʩʪʦʨʦʥ, ʥʝ ʧʦʚʦʨʘʯʠʚʘʷʩʴ ʚ ʵʪʫ ʩʘʤʫʶ ʩʪʦʨʦʥʫ 

ʩʚʦʝʡ ʥʦʩʦʚʦʡ ʯʘʩʪʴʶ. 

ʄɹʇʃɸ ʩʧʦʩʦʙʝʥ ʧʦʜʥʠʤʘʪʴʩʷ ʠ ʦʧʫʩʢʘʪʴʩʷ, ʧʨʠ ʵʪʦʤ ʦʥ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ. ɽʩʣʠ ʞʝ ʥʘ ʥʝʤ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥ ʤʦʞʝʪ ʣʝʪʘʪʴ ʜʘʞʝ ʚ ʨʝʞʠʤʝ 

ʘʚʪʦʧʠʣʦʪʘ. 

ʆʙʱʠʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʙʝʩʧʠʣʦʪʥʠʢʘ: 

ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʨʦʪʦʨʥʦʡ, ʪ.ʝ.  ʨʦʪʦʨʳ ʩʦʟʜʘʶʪ ʤʦʱʥʦʝ ʜʠʘʛʦʥʘʣʴʥʦʝ 

ʚʨʘʱʝʥʠʝ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʜʚʠʞʝʥʠʝ 

ʄɹʇʃɸ, ʝʩʣʠ ʚʩʝ ʯʝʪʳʨʝ ʚʠʥʪʘ ʢʨʫʪʷʪʩʷ ʦʜʠʥʘʢʦʚʦ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʤʝʥʳ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʘʨʳ ʤʦʪʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʘʢʣʦʥ ʄɹʇʃɸ (ʢʘʢ ʝʛʦ ʝʱʝ 

ʥʘʟʳʚʘʶʪ ð çʢʨʝʥè) ʚ ʩʪʦʨʦʥʫ ʥʘʠʙʦʣʝʝ ʩʣʘʙʦ ʢʨʫʪʷʱʠʭʩʷ ʚʠʥʪʦʚ ð ʜʨʦʥ ʣʝʪʠʪ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ. 

ɸʚʪʦʥʦʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʄɹʇʃɸ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ 

ʜʘʪʯʠʢʦʚ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜ çʧʫʟʳʨʴʢʘè, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. ʕʪʦʪ ʤʝʪʦʜ ʦʧʨʝʜʝʣʷʝʪ çʧʫʟʳʨʴè, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 

ʤʘʢʩʠʤʫʤ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʨʦʙʦʪʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʦ 

ʙʝʟ ʩʪʦʣʢʥʦʚʝʥʠʡ. ʌʦʨʤʘ ʠ ʨʘʟʤʝʨ ʧʫʟʳʨʴʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʧʨʦʱʝʥʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʨʦʙʦʪʘ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʦʩʪʫʧʘʶʱʝʡ ʩ ʜʘʪʯʠʢʦʚ. ʇʦ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʛʨʫʧʧʘ ʪʘʢʠʭ ʧʫʟʳʨʴʢʦʚ ʤʦʞʝʪ 

ʧʨʦʣʦʞʠʪʴ ʧʫʪʴ ʦʪ ʥʘʯʘʣʴʥʦʡ ʜʦ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ. ʂʨʦʤʝ ʪʦʛʦ ʠʜʝʷ çʧʫʟʳʨʴʢʘè, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʢ ʧʦʜʤʥʦʞʝʩʪʚʦ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʦʢʨʫʛ ʨʦʙʦʪʘ ʙʫʜʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʫʤʝʩʪʥʘ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ. 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʠʢʠ ʧʫʟʳʨʴʢʦʚ. 

 

ʇʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʝʪʘ ʄɹʇʃɸ, ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʩʠʩʪʝʤʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʘʩʩʠʚʥʦʝ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʪʨʘʬʠʢʘ, 

ʘʥʘʣʠʟ, ʧʝʨʝʭʚʘʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʤʝʥʫ ʧʘʢʝʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʨʝʘʣʠʟʘʮʠʠ ʘʪʘʢʠ ʥʘ ʄɹʇʃɸ: 

1. ʇʦʠʩʢ ʢʘʥʘʣʘ  

2. ʆʙʭʦʜ CRC ʧʨʦʚʝʨʢʠ 

3. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

4. ʇʝʨʝʭʚʘʪ ʫʧʨʘʚʣʝʥʠʷ 

 

1. ʀʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ nRF24L01+ [1] ʤʦʞʥʦ ʫʟʥʘʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʢʘʥʘʣʦʚ, ʰʘʛ ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ, ʰʠʨʠʥʫ ʢʘʥʘʣʘ ʠ ʙʠʪʨʝʡʪ. ɿʥʘʷ ʵʪʠ ʜʘʥʥʳʝ, ʩʢʘʥʠʨʫʝʤ 

ʠ ʥʘʭʦʜʠʤ ʥʫʞʥʳʝ ʥʘʤ ʢʘʥʘʣʳ 

2. ɺʳʩʪʘʚʣʷʝʤ ʚ ʨʝʛʠʩʪʨ AW nRF24L01+ ç00è, ʪʦ ʘʜʨʝʩ ʙʫʜʝʪ 2 ʙʘʡʪʘ. 

ʋʩʪʘʥʦʚʠʚ ʜʣʠʥʫ ʘʜʨʝʩʘ ʚ 2 ʙʘʡʪʘ, ʘ ʩʘʤ ʘʜʨʝʩ ʢʘʢ 0x00AA, ʤʳ ʩʤʦʞʝʤ ʧʦʣʫʯʘʪʴ 

ʜʘʥʥʳʝ ʙʝʟ ʧʨʦʚʝʨʢʠ CRC. 

3. ʅʘ ʩʝʨʠʡʥʦʤ ʧʦʨʪʝ ʟʘʙʠʨʘʝʤ ʛʦʪʦʚʳʝ ʜʘʥʥʳʝ ʩ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʢʘʥʘʣʘ, 

ʩʤʝʥʘ ʢʘʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʳʣʢʦʡ çwè ʠ çsè ʚ ʧʦʨʪ. ɼʘʣʴʥʝʡʰʫʶ ʦʙʨʘʙʦʪʢʫ 

ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʣʶʙʳʤ ʫʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ. ʌʠʣʴʪʨʫʝʤ ʧʦʣʫʯʘʝʤʳʝ ʜʘʥʥʳʝ, 

ʫʩʪʘʥʦʚʠʚ ʜʣʠʥʫ ʧʘʢʝʪʘ ʜʦ 10 ʙʘʡʪ. 

4. ʇʨʦʩʤʘʪʨʠʚʘʷ ʠ ʨʘʟʙʠʨʘʷ ʧʨʦʪʦʢʦʣ, ʩʤʦʪʨʠʤ ʟʘ ʯʪʦ ʦʪʚʝʯʘʝʪ ʢʘʞʜʳʡ ʙʘʡʪ. 
ʂʘʢʦʡ ʦʪʚʝʯʘʝʪ ʟʘ ʛʘʟ, ʪʘʥʛʘʞ, ʨʳʩʢʘʥʴʝ, ʢʨʝʥ. ʇʦʩʣʝ ʵʪʦʛʦ ʬʦʨʤʠʨʫʝʤ ʩʦʙʩʪʚʝʥʥʳʡ 

ʧʘʢʝʪ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʄɹʇʃɸ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʩʪʝʥʜ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʄɹʇʃɸ, ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʝʨʝʭʚʘʪʘ 

ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʄɹʇʃɸ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʨʘʜʠʦʢʘʥʘʣ ʠ ʧʝʨʝʜʘʯʘ ʢʦʤʘʥʜ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʧʨʠʝʪʘʨʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɿʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ 
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ʧʨʦʪʦʢʦʣʝ ʠʤʝʶʪʩʷ ʥʝʜʝʢʣʘʨʠʨʦʚʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʥʝʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʛʦʣʦʚʦʢ 

ʧʨʦʪʦʢʦʣʘ, ʤʦʞʥʦ ʧʝʨʝʭʚʘʪʠʪʴ ʚʝʩʴ ʧʝʨʝʜʘʚʘʝʤʳʡ ʪʨʘʬʠʢ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʘʚʘʪʴ ʩʝʙʷ ʟʘ ʜʨʫʛʦʡ ʫʟʝʣ ʠ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʚʩʝ ʧʘʢʝʪʳ ʥʘ ʩʝʙʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʷʟʚʠʤʳʤ ʠ ʪʨʝʙʫʝʪ 

ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ No 2.6244.2017/8.9 (ɺʥɻʨ 07/2017-12). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. nRF24L01 Datasheet [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://www.sparkfun.com/datasheets/Components/SMD/nRF24L01Pluss_Preliminary_Pro

duct_Specification_v1_0.pdf. (ɼʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

 2. MPU Datasheet [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

https://www.sparkfun.com/datasheets/Components/SMDMPU6050_Preliminary_Pro

duct_Specification_v1_0.pdf. (ɼʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

 3. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʜʦʢʫʤʝʥʪʘʮʠʠ Arduino [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: 

www.arduino.cc. (ɼʦʩʪʫʧ ʩʚʦʙʦʜʥʳʡ) 

  

https://www.sparkfun.com/datasheets/Components/SMD/nRF24L01Pluss_Preliminary_Product_Specification_v1_0.pdf.%20(Доступ
https://www.sparkfun.com/datasheets/Components/SMD/nRF24L01Pluss_Preliminary_Product_Specification_v1_0.pdf.%20(Доступ
https://www.sparkfun.com/datasheets/Components/SMDMPU6050_Preliminary_Product_Specification_v1_0.pdf
https://www.sparkfun.com/datasheets/Components/SMDMPU6050_Preliminary_Product_Specification_v1_0.pdf
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.arduino.cc
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ʉʀʅʊɽɿ ʅɽʃʀʅɽʁʅʆɻʆ ʉʀʅɽʈɻɽʊʀʏɽʉʂʆɻʆ ɿɸʂʆʅɸ ʋʇʈɸɺʃɽʅʀʗ 

ʇʅɽɺʄɸʊʀʏɽʉʂʆʁ ʇʆɼɺɽʉʂʆʁ ʉʀɼɽʅʔʗ 

 

ʉʠʥʠʮʳʥ ɸ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ ʀʂʊʀɹ ɺʝʩʝʣʦʚ ɻ.ɽ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʉʠʣʴʥʳʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʝʤʣʝʨʦʡʥʳʭ ʤʘʰʠʥ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʛʘʰʝʥʳ ʩʠʩʪʝʤʦʡ ʘʢʪʠʚʥʦʡ 

ʧʦʜʚʝʩʢʠ. ʋʩʪʨʦʡʩʪʚʘ ʘʢʪʠʚʥʦʡ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʠʜʝʥʴʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʝʛʦ ʦʩʥʦʚʘʥʠʶ. ɹʣʘʛʦʜʘʨʷ 

ʧʨʠʤʝʥʝʥʠʶ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʝʭʘʥʠʟʤʦʚ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʝʨʞʠʚʘʪʴ 

ʩʠʜʝʥʴʝ ʦʧʝʨʘʪʦʨʘ ʥʝʧʦʜʚʠʞʥʳʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʫʟʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʩʦʚʝʨʰʘʝʪ ʢʦʣʝʙʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʟʳʚʘʶʪ ʧʦʚʳʰʝʥʥʳʡ 

ʠʥʪʝʨʝʩ, ʢʘʢ ʩ ʘʢʘʜʝʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʘʢʪʠʚʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʜʦʢʘʟʘʥʘ ʚ ʨʘʙʦʪʘʭ[1-3].  

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʦʩʣʦʞʥʷʶʱʠʭ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ. 

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʪʘʢʠʭ 

ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʪʫʭʘʥʠʷ ʠ ʞʸʩʪʢʦʩʪʠ. ɺ ʨʘʙʦʪʝ [4] ʜʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ Hinf ʧʦʜʭʦʜʝ. ɺ ʨʘʙʦʪʝ [5] 

ʨʘʟʨʘʙʦʪʘʥʘ ʤʥʦʛʦʮʝʣʝʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʘʜʘʧʪʠʨʫʶʱʘʷʩʷ ʢ ʠʟʤʝʥʝʥʠʶ 

ʥʘʛʨʫʞʝʥʥʦʡ ʤʘʩʩʳ. ʉʢʦʣʴʟʷʱʠʡ ʨʝʛʫʣʷʪʦʨ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʚʦ ʚʨʝʤʝʥʠ ʥʘʛʨʫʟʢʦʡ ʠʩʩʣʝʜʦʚʘʥ ʚ ʨʘʙʦʪʝ [6]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʝʥʥʳʝ, ʘ ʠʥʦʛʜʘ ʠ 

ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʘʤʦʨʪʠʟʘʪʦʨʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ 

ʫʯʠʪʳʚʘʪʴ ʥʝʣʠʥʝʡʥʫʶ ʜʠʥʘʤʠʢʫ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʠʟʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ. ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ (ɸʂɸʈ)[7].  

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ ʘʤʦʨʪʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʚʠʙʨʘʮʠʡ ʩʨʝʜʥʝʡ ʘʤʧʣʠʪʫʜʳ. ɼʘʥʥʳʡ ʪʠʧ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʜʝʥʴʷʭ ʟʝʤʣʝʨʦʡʥʳʭ ʤʘʰʠʥ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘ ʦʧʝʨʘʪʦʨʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʠʟʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ ʚʦ ʚʩʝʤ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʩʠʛʥʘʣʘ ʚʦʟʙʫʞʜʝʥʠʷ.  

ʉʠʩʪʝʤʘ ʘʤʦʨʪʠʟʘʮʠʠ ʩʠʜʝʥʴʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1, ʩʦʩʪʦʠʪ ʠʟ 

ʤʝʭʘʥʠʟʤʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ ʜʚʦʡʥʦʛʦ 

ʜʝʡʩʪʚʠʷ. ʐʪʦʢʦʚʳʝ ʠ ʧʦʨʰʥʝʚʳʝ ʧʦʣʦʩʪʠ ʮʠʣʠʥʜʨʘ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ 

ʧʦʩʪʦʷʥʥʦʝ ʦʪʚʝʨʩʪʠʝ, ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʜʘʥʥʦʝ ʦʪʚʝʨʩʪʠʝ 

ʦʙʦʟʥʘʯʝʥ Gʧ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʩʪʠ ʠʟʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʦʪʦʢʠ Gʚʭ ʠ Gʚʳʭ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪʩʷ ʜʚʫʤʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʢʣʘʧʘʥʘʤʠ. 
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Pʚʭ

Pʘʪʤ

ʀʟʦʣʠʨʫʝʤʘ̫ 

ʤʘʩʩʘ m
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xʙ
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ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠ̫
uʚʭ

uʚrʭ

Gʧ

GʚʭGʚrʭ

 
 

ʈʠʩʫʥʦʢ 1 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʘʤʦʨʪʠʟʘʮʠʠ ʩʠʜʝʥʴʷ 

 

ʇʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʢʣʘʧʘʥʳ ʫʧʨʘʚʣʷʶʪʩʷ ʚʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ uʚʭ ʠ uʚʳʭ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʠʣʦʞʝʥʥʦʝ ʢ ʦʙʤʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʢʣʘʧʘʥʘ. ʅʘʛʥʝʪʘʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʮʠʣʠʥʜʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʤʧʨʝʩʩʦʨʦʤ, ʘ ʠʟʣʠʰʢʠ 

ʚʦʟʜʫʭʘ ʩʙʨʘʩʳʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɼʠʥʘʤʠʢʘ ʢʨʝʩʣʘ ʩ ʘʢʪʠʚʥʦʡ ʧʦʜʚʝʩʢʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʥʝʣʠʥʝʡʥʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ: 
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 (1) 

ʎʝʣʴʶ ʟʘʢʦʥʘ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠʟʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ ʚ 

ʟʘʜʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʪ.ʝ. xʧ = xʟ. ʉʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ, 

ʧʦʛʨʫʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʚʝʥʩʪʚʘ xʧ = xʟ, ʧʨʠ tŸÐ: 

( )ʟʧʧ xxks -Ö-= , (2) 

ʛʜʝ k ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʚʝʥʩʪʚʘ (2) ʧʝʨʚʦʝ 

ʫʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤʳ (1) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

( )ʟʧʧ xxkx -Ö-=# . (3) 

ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ xʟ = const, ʩʠʩʪʝʤʘ (3) ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʪʦʯʢʫ ʨʘʚʥʦʚʝʩʠʷ 

xʧ = xʟ, ʯʪʦ ʚ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʣʝʜʫʷ ʠʜʝʦʣʦʛʠʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʚʦʡʩʪʚʘ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʚʳʨʘʞʝʥʠʷ (2), ʥʝʦʙʭʦʜʠʤʦ ʟʘʣʦʞʠʪʴ ʚ ʨʝʛʫʣʷʪʦʨ ʠʥʪʝʛʨʠʨʫʶʱʝʝ 

ʟʚʝʥʦ ʚʠʜʘ: 

( )( )1ʩxxks ʟʧʧ Ö-Ö-=z# , (4) 

ʛʜʝ ʩ1 ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ. 

ʆʧʨʝʜʝʣʠʚʰʠʩʴ ʩ ʬʦʨʤʦʡ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠ ʘʜʘʧʪʘʮʠʦʥʥʳʤ 

ʤʝʭʘʥʠʟʤʦʤ, ʩʦʩʪʘʚʠʤ ʤʘʢʨʦʧʝʨʝʤʝʥʥʫʶ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 
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( ) 2ʩxxks ʟʧʧ Ö+-Ö-= zy . (5) 

ʛʜʝ ʩ2 ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʡʪʠ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʦʛʨʫʞʘʶʱʝʝ ʠʥʚʘʨʠʘʥʪʥʦʝ 

ʤʥʦʛʦʦʙʨʘʟʠʝ (2) ʚ ʩʠʩʪʝʤʫ (1), ʩʬʦʨʤʠʨʫʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ 

ʚʠʜʘ: 
22 lylyy Ö+ÖÖ+### , (6) 

ʛʜʝ ɚ ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʥʩʪʘʥʪʘ. 

ɿʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ Gy, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʛʨʫʞʝʥʠʝ 

ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ (2) ʚ ʩʠʩʪʝʤʫ (1) ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ (6) 

ʦʪʥʦʩʠʪʝʣʴʥʦ Gy ʠ ʠʤʝʝʪ ʚʠʜ: 
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ʋʨʘʚʥʝʥʠʝ (7), ʩʦʚʤʝʩʪʥʦ ʩ ʫʨʘʚʥʝʥʠʝʤ (4) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʢʦʤʳʡ 

ʥʝʣʠʥʝʡʥʳʡ ʘʜʘʧʪʠʚʥʳʡ ʨʝʛʫʣʷʪʦʨ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʪʫʭʘʥʠʷ ʢʦʣʝʙʘʥʠʡ 

ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ. 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʛʨʘʬʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2, ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʨʝʛʫʣʷʪʦʨ ʵʬʬʝʢʪʠʚʥʦ ʛʘʩʠʪ ʢʦʣʝʙʘʥʠʷ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʉʇʄ 

EM3(ɻʆʉʊ 27259-2006), ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʠʟʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ. ʇʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʩʠʩʪʝʤʫ ʚʦʟʤʫʱʝʥʠʷ ʩ ʉʇʄ ɽʄ5(ɻʆʉʊ 27259-2006) ʩʠʩʪʝʤʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʛʘʰʝʥʠʝ ʢʦʣʝʙʘʥʠʡ ʩ ʯʘʩʪʦʪʦʡ ʜʦ 16,4 ɻʮ, ʘ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʚʦʟʤʫʱʝʥʠʷ ʩ ʉʇʄ ɽʄ6(ɻʆʉʊ 27259-2006) ʢʦʣʝʙʘʥʠʡ ʩ ʯʘʩʪʦʪʦʡ ʜʦ 13,6 ɻʮ. 

ʋʢʘʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʧʨʠ ʩʠʥʪʝʟʝ ʟʘʢʦʥʘ ʫʧʨʘʚʣʝʥʠʷ ʥʝ 

ʫʯʠʪʳʚʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʢʣʘʧʘʥʘ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʧʦʣʫʯʝʥ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʟʘʢʦʥ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʢʨʝʩʣʘ ʦʧʝʨʘʪʦʨʘ ʟʝʤʣʝʨʦʡʥʳʭ ʤʘʰʠʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ: 

1) ʧʨʠʚʝʜʝʥʠʝ ʠʟʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ ʚ ʟʘʜʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ; 

2) ʵʬʬʝʢʪʠʚʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʚʠʙʨʘʮʠʡ ʠ ʫʜʘʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʭʦʜʝ 

ʨʘʙʦʪʳ ʟʝʤʣʝʨʦʡʥʦʡ ʤʘʰʠʥʳ; 

3) ʦʪʩʫʪʩʪʚʠʝ ʨʝʟʦʥʘʥʩʥʳʭ ʯʘʩʪʦʪ ʚ ʦʙʣʘʩʪʠ ʦʪ 0 ʜʦ 20 ɻʮ. 
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ʈʠʩʫʥʦʢ 2 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʘʪʫʭʘʥʠʷ ʢʦʣʝʙʘʥʠʡ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ, ʥʘ 

ʚʪʦʨʦʤ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʫʱʘʶʱʠʭ 

 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʢʘʟʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʚʳʧʦʣʥʷʶʪʩʷ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʟʥʘʯʝʥʠʷ ʠʟʦʣʠʨʫʝʤʦʡ ʤʘʩʩʳ. 

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʧʦʩʪʦʷʥʥʳʤʠ ʚʨʝʤʝʥʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʭ ʢʣʘʧʘʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʠʩʪʝʤʘ ʘʤʦʨʪʠʟʘʮʠʠ ʪʝʨʷʝʪ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ ʚʳʰʝ 13,6 ɻʮ. 
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ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʅʆɻʆʂʈʀʊɽʈʀɸʃʔʅʆʁ ɿɸɼɸʏʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʗ ʆ 

ɺʓɹʆʈɽ ʌʈɸʅʐʀɿʓ ɼʃʗ ʀʅɺɽʉʊʀʈʆɺɸʅʀʗ 

 

ʎʳʛʘʥʢʦʚʘ ɸ.ɸ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʠʥʝʨʛʝʪʠʢʠ ʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʂʫʟʴʤʝʥʢʦ ɸ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɺʚʝʜʝʥʠʝ.  

ɺ ʈʦʩʩʠʠ ʩʝʛʦʜʥʷ ʦʢʦʣʦ 40 ʪʳʩʷʯ ʪʦʯʝʢ ʬʨʘʥʯʘʡʟʠʥʛʘ ʠ ʦʢʦʣʦ 1050 

ʨʘʙʦʪʘʶʱʠʭ ʬʨʘʥʰʠʟ. ɺ 2010 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʙʳʣʦ 18,5 ʪʳʩʷʯʠ ʪʦʯʝʢ ʛʦʪʦʚʦʛʦ 

ʙʠʟʥʝʩʘ. ɿʘ ʧʷʪʴ ʣʝʪ ʨʳʥʦʢ ʬʨʘʥʯʘʡʟʠʥʛʘ ʚʳʨʦʩ ʚ 2,5 ʨʘʟʘ [1]. ɼʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʵʪʦʪ ʚʠʜ ʢʦʤʤʝʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ. ʊʘʢʞʝ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʬʨʘʥʯʘʡʟʝʨʦʚ. 

ɺ ʥʳʥʝʰʥʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʦʢʫʧʢʝ ʬʨʘʥʰʠʟʳ ʪʨʝʙʫʝʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʝʝ ʪʱʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʚʳʙʦʨʝ 

ʬʨʘʥʰʠʟʳ ʷʚʣʷʝʪʩʷ ʦʪʙʦʨ ʢʨʠʪʝʨʠʝʚ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʘʥʘʣʠʟ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʬʨʘʥʰʠʟ. 

ɺ ʥʘʫʯʥʳʭ ʩʪʘʪʴʷʭ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʜʭʦʜʳ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ ʦ 

ʚʳʙʦʨʝ ʬʨʘʥʰʠʟʳ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝʛʦ ʜʚʘ ʤʝʪʦʜʘ [3]: ʤʝʪʦʜ 

ʚʳʙʦʨʘ ʛʣʘʚʥʦʛʦ ʢʨʠʪʝʨʠʷ ʠ ʨʝʡʪʠʥʛʦʚʳʡ ʤʝʪʦʜ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʠʤʝʶʪ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʊʘʢ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʛʣʘʚʥʦʛʦ ʢʨʠʪʝʨʠʷ, 

ʨʝʟʫʣʴʪʘʪ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʟʤʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʪ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʤʝʪʦʜʦʤ ʛʣʘʚʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʧʨʦʮʝʩʩ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʚʦʜʠʪʩʷ ʢ ʥʝʢʦʪʦʨʦʤʫ ʦʜʥʦʢʨʠʪʝʨʠʘʣʴʥʦʤʫ 

ʦʪʙʦʨʫ, ʯʪʦ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʫʯʝʩʪʴ ʧʨʝʜʧʦʯʪʝʥʠʷ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ (ʃʇʈ), ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʢʨʠʪʝʨʠʝʚ 

ʠ ʫʩʪʫʧʢʠ ʧʦ ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ [3]. 

ʈʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʬʨʘʥʰʠʟʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʦʮʝʥʢʦʡ ʬʨʘʥʰʠʟʳ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ TOPSIS ʠ VIKOR .  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʟʘʤʝʪʥʦ ʣʠʜʠʨʫʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʬʨʘʥʰʠʟ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʊʘʢʫʶ ʞʝ ʪʝʥʜʝʥʮʠʶ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʳʥʢʘʭ 

ʉʐɸ ʠ ɽʚʨʦʧʳ [2]. ʇʦʧʫʣʷʨʥʦʩʪʴ ʬʨʘʥʯʘʡʟʠʥʛʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ ʚʝʜʝʥʠʝʤ ʙʠʟʥʝʩʘ, ʪ. ʝ. ʬʨʘʥʯʘʡʟʠ ʧʨʦʩʪʦ ʢʦʧʠʨʫʶʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʦʝʛʦ ʩʪʘʨʰʝʛʦ ʧʘʨʪʥʝʨʘ ʠ, ʧʦʚʪʦʨʷʷ ʝʛʦ ʜʝʡʩʪʚʠʷ, ʧʦʣʫʯʘʶʪ 

ʨʝʟʫʣʴʪʘʪ. ʇʦʵʪʦʤʫ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʬʨʘʥʰʠʟʳ ʠʟ 

ʩʬʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ. ʅʘʤʠ ʙʳʣʠ ʚʳʙʨʘʥʳ 20 ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʬʨʘʥʰʠʟ ʠʟ ʵʪʦʡ 

ʩʬʝʨʳ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ ʬʨʘʥʰʠʟʳ 

ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʢʨʠʪʝʨʠʝʚ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʬʨʘʥʰʠʟʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 
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ʚʳʯʠʩʣʝʥʠʡ. ɺʳʙʨʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʩʦʩʪʘʚʣʝʥʠʷ ʨʝʡʪʠʥʛʘ 

ʬʨʘʥʰʠʟ. ʂʨʠʪʝʨʠʠ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʞʝʣʘʥʠʷʤʠ ʃʇʈ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʬʨʘʥʯʘʡʟʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʩʶ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʨʘʥʰʠʟʝ 

ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʤʫ ʬʨʘʥʯʘʡʟʠ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʢʨʠʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʀʥʪʝʨʥʝʪ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʦʧʠʩʳʚʘʶʪ ʚʩʝ 20 ʚʳʙʨʘʥʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚ. 

ʊʘʢ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʬʨʘʥʰʠʟ ʚ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 6 ʢʨʠʪʝʨʠʝʚ: K1 ï ʛʦʜ ʦʩʥʦʚʘʥʠʷ ʬʨʘʥʰʠʟʳ; ʂ2 ï ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ 

ʠʥʚʝʩʪʠʮʠʡ; ʂ3 ï ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʬʨʘʥʰʠʟʳ; ʂ4 ï ʨʘʟʤʝʨ ʧʘʫʰʘʣʴʥʦʛʦ ʚʟʥʦʩʘ; ʂ5 

ï ʢʦʣʠʯʝʩʪʚʦ ʬʨʘʥʰʠʟ; ʂ6 ï ʨʘʟʤʝʨ ʨʦʷʣʪʠ.  

ʂʦʛʜʘ ʥʘʙʦʨ ʢʨʠʪʝʨʠʝʚ ʦʧʨʝʜʝʣʸʥ ʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ, ʚʩʪʘʸʪ 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʤ ʤʝʪʦʜʦʤ ʨʝʰʘʪʴ ʠʤʝʶʱʫʶʩʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʫʶ ʟʘʜʘʯʫ 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʪ.ʝ. 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʦʜʥʦʤʫ ʢʨʠʪʝʨʠʶ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥ ʥʘ ʥʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦ ʜʨʫʛʦʤʫ ʢʨʠʪʝʨʠʶ. ʊʘʢʠʝ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʙʦʣʝʝ ʨʝʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ 

ʬʨʘʥʰʠʟ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʝʪʦʜ TOPSIS ʠ VIKOR.  

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʤʝʪʦʜʘ TOPSIS ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʴʰʫʶ ʙʣʠʟʦʩʪʴ ʢ 

ʠʜʝʘʣʴʥʦʤʫ (ʥʘʠʣʫʯʰʝʤʫ) ʨʝʰʝʥʠʶ, ʥʦ ʠ ʙʳʪʴ ʜʘʣʴʰʝ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʦʪ ʥʝʧʨʠʝʤʣʝʤʦʛʦ (ʥʘʠʭʫʜʰʝʛʦ) ʨʝʰʝʥʠʷ [5]. 

ʄʝʪʦʜ VIKOR ʦʩʥʦʚʘʥ ʥʘ ʨʘʥʞʠʨʦʚʘʥʠʠ ʠ ʚʳʙʦʨʝ ʠʟ ʥʘʙʦʨʘ ʘʣʴʪʝʨʥʘʪʠʚ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ. ʇʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʢʘʞʜʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ, ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ 

ʤʝʨʳ ʙʣʠʟʦʩʪʠ ʢ ʠʜʝʘʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʝ [4]. 

ʄʝʪʦʜ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʥʳʤ ʠ ʨʘʮʠʦʥʘʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʠ. ʇʦʵʪʦʤʫ ʚ 

ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʥ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʟʥʘʯʠʤʦʩʪʠ ʢʨʠʪʝʨʠʝʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ.  

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ TOPSIS ʠ 

VIKOR, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʚ ʧʷʪʝʨʢʫ ʥʘʠʣʫʯʰʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʚʭʦʜʷʪ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʬʨʘʥʰʠʟʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʩʪʦʣʙʮʘʭ TOPSIS ʠ 

VIKOR ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥ ʨʘʥʛ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ 

ʠʪʦʛʦʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʪʦʜʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1 ʥʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʬʨʘʥʰʠʟʘ ç33 ʧʠʥʛʚʠʥʘè. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʡ ʬʨʘʥʰʠʟʳ ʥʘʜ ʜʨʫʛʠʤʠ ʬʨʘʥʰʠʟʘʤʠ ʚ ʪʘʙʣʠʮʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʨʘʟʤʝʨ ʨʦʷʣʪʠ ʨʘʚʝʥ 0 ʠ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʚʩʝʛʦ 6 ʤʝʩʷʮʝʚ. 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʌʨʘʥʰʠʟʘ çɹʘʩʢʠʥ ʈʦʙʠʥʩè ʠʤʝʝʪ ʩʘʤʫʶ ʜʣʠʥʥʫʶ ʠʩʪʦʨʠʶ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʨʘʥʰʠʟ ʠ ʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʤʝʥʴʰʝ, ʯʝʤ ʫ çʉʠʥʥʘʙʦʥè ʠ 

çɼʆɼʆè.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʢʦʨʨʝʢʪʥʦ, ʪʦʣʴʢʦ 

ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘʡʪʠ ʢʦʤʧʨʦʤʠʩʩʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʢʨʠʪʝʨʠʷʤʠ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʘ ʤʥʝʥʠʝ ʃʇʈ ʚʣʠʷʝʪ 

ʪʦʣʴʢʦ ʥʘ ʦʮʝʥʢʫ ʟʥʘʯʠʤʦʩʪʠ ʢʨʠʪʝʨʠʝʚ. ʇʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʘʣʴʥʦʤ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ ʬʨʘʥʰʠʟʳ ʜʣʷ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʨʘʥʯʘʡʟʠʥʛ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦ ʚʳʙʦʨʝ ʬʨʘʥʰʠʟʳ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ. 

ʉ ʧʦʤʦʱʴʶ ʚʳʙʨʘʥʥʳʭ ʤʝʪʦʜʦʚ, VIKOR ʠ TOPSIS, ʙʳʣʘ ʚʳʙʨʘʥʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʘʷ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʬʨʘʥʰʠʟʘ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʘʤʠ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʏʪʦ ʜʦʢʘʟʳʚʘʝʪ ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʜʣʷ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʬʨʘʥʰʠʟʳ ʜʣʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʃʇʈ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʚʣʠʷʝʪ ʪʦʣʴʢʦ ʥʘ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʨʠʪʝʨʠʝʚ. ʊʘʢʞʝ ʜʘʥʥʳʝ 

ʤʝʪʦʜʳ ʫʯʠʪʳʚʘʶʪ ʟʥʘʯʝʥʠʷ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ: ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʦʜʥʦʤʫ ʠʟ 

ʢʨʠʪʝʨʠʝʚ ʥʝ ʦʙʝʩʧʝʯʠʪ ʘʣʴʪʝʨʥʘʪʠʚʝ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ. ɺʩʝ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʚʳʙʦʨ 

ʬʨʘʥʰʠʟ, ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʠʭ ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʅʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʨʘʥʯʘʡʟʠʥʛʘ, ʪʘʢ ʢʘʢ ʥʝ ʚʩʝ ʢʨʠʪʝʨʠʠ ʤʦʞʥʦ 

ʦʜʥʦʟʥʘʯʥʦ ʦʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ, ʥʘʧʨʠʤʝʨ, ʢʨʠʪʝʨʠʡ çʠʟʚʝʩʪʥʦʩʪʴ ʩʝʪʠè ʠʣʠ 

çʩʪʝʧʝʥʴ ʧʦʜʜʝʨʞʢʠ ʬʨʘʥʯʘʡʟʝʨʦʤ ʬʨʘʥʯʘʡʟʠè. 
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ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʄ ɼɺʀɾɽʅʀɽʄ ɸɺʊʆʅʆʄʅʆɻʆ ʇʆɼɺʆɼʅʆɻʆ 

ɸʇʇɸʈɸʊɸ 

 

ʗʢʠʤʝʥʢʦ ʆ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʉʠʇʋ ʈʘʜʠʦʥʦʚ ʀ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʏʝʣʦʚʝʯʝʩʪʚʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ ʩʪʨʝʤʠʪʩʷ ʢ ʦʩʚʦʝʥʠʶ ʧʦʜʚʦʜʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʠʭ ʛʣʫʙʠʥ ʩʪʘʣʠ ʚʦʟʤʦʞʥʳ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ 

ʧʦʜʚʦʜʥʳʤ ʘʧʧʘʨʘʪʘʤ (ʇɸ). ʇʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ, ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʝʥʠʡ. ʉ ʵʪʠʤʠ ʟʘʜʘʯʘʤʠ ʣʫʯʰʝ ʚʩʝʛʦ ʩʧʨʘʚʣʷʶʪʩʷ ʘʚʪʦʥʦʤʥʳʝ 

ʧʦʜʚʦʜʥʳʝ ʘʧʧʘʨʘʪʳ (ɸʇɸ) ï ʚʳʩʦʢʦʤʘʥʝʚʨʝʥʥʳʝ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʤʦʨʩʢʠʝ 

ʦʙʲʝʢʪʳ, ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʘʜʘʯ ʧʦ ʦʩʚʦʝʥʠʝ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. 

ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʘʚʪʦʥʦʤʥʳʭ ʧʦʜʚʦʜʥʳʭ ʘʧʧʘʨʘʪʦʚ ʘʢʪʫʘʣʴʥʘ ʠ ʚ 

ʥʘʰʠ ʜʥʠ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʮʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʪʦʜʘ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ (ɸʂɸʈ) 

[2,4,5,1] ʜʣʷ ʩʠʥʪʝʟʘ ʟʘʢʦʥʦʚ ʚʝʢʪʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ ʘʚʪʦʥʦʤʥʦʛʦ 

ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚʦʟʤʦʞʥʘ 

ʨʘʙʦʪʘ ʩ ʧʦʣʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʤʦʜʝʣʴʶ ʜʚʠʞʝʥʠʷ. ɸʥʘʣʠʟ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʤʦʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʢʦʦʨʜʠʥʘʪ ʩʠʩʪʝʤʳ, ʪʦ ʝʩʪʴ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ï ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʘʥʘʣʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚ ʵʪʦʤ ʧʦʜʭʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʚʩʝʤ 

ʧʝʨʝʤʝʥʥʳʤ ʩ ʮʝʣʴʶ ʧʝʨʝʚʦʜʘ ʦʙʲʝʢʪʘ ʚ ʞʝʣʘʝʤʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ɸʇɸ [3] ʩ ʫʯʝʪʦʤ 

ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ,
yVx =2
, zVx =3 , xx w=4 , yx w=5 , zx w=6 , gxx =7 , 

gyx =8
, 

gzx =9
, q=10x , y=11x , j=12x  ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ Tu =1

, ʛ2 d=u , ʚu d=3 , 

ɻ
u dD=

4
 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ (1). ʇʝʨʝʤʝʥʥʳʝ 

x
V , zy

VV ,  ʠ zyx
www ,,  ï ʧʨʦʝʢʮʠʠ ʥʘ 

x
Vx =

1

http://naukovedenie.ru/PDF/149EVN215.pdf
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ʦʩʠ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ 

ʤʘʩʩ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʚʝʢʪʦʨʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʝʥʪʨʘ ʤʘʩʩ; gx , gy , gz  ï 

ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʤʘʩʩ ɸʇɸ ʚ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; y ï ʫʛʦʣ ʜʠʬʬʝʨʝʥʪʘ; q 

ï ʫʛʦʣ ʢʨʝʥʘ, j ï ʫʛʦʣ ʨʳʩʢʘʥʠʷ,xm , 
ym , 

zm , xJ ,
y

J , zJ  ï ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ʠʥʝʨʮʠʠ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʩ ʫʯʝʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʞʠʜʢʦʩʪʠ; j
ic ʠ j

im  ï 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; VVy /-ºa  ï ʫʛʦʣ ʘʪʘʢʠ; VVz /ºb  ï ʫʛʦʣ ʜʨʝʡʬʘ; 

222

zyx VVVV ++= ï ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ; q  ï ʩʢʦʨʦʩʪʥʦʡ ʥʘʧʦʨ, 

ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ
25.0 Vq r= , v  ï ʦʙʲʝʤʥʦʝ 

ʚʦʜʦʠʟʤʝʱʝʥʠʝ ʘʧʧʘʨʘʪʘ; T  ï ʩʠʣʘ ʪʷʛʠ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʆʍ, ʩʦʟʜʘʚʘʝʤʘʷ ʪʷʛʦʚʳʤ 

ʜʚʠʞʠʪʝʣʝʤ; ʚd  ï ʫʛʦʣ ʧʝʨʝʢʣʘʜʢʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʫʣʷ,ɻd ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ 

ʜʠʬʬʝʨʝʥʪʠʨʫʶʱʠʡ ʤʦʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ, ɻdD ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʢʨʝʥʷʱʠʡ 

ʤʦʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ, 
dist

M . ïʚʥʝʰʥʝʝ ʚʦʟʤʫʱʝʥʠʝ. 
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(1) 

ɼʣʷ ʩʠʥʪʝʟʘ ʪʦʯʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʦʣʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʢʘʢ ʦ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʦ ʚʥʝʰʥʠʭ ʚʦʟʤʫʱʘʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʩʠʩʪʝʤʫ. ʇʦʵʪʦʤʫ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʝʥʘ 

ʧʨʦʮʝʜʫʨʘ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʩ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʤʠ 

ʥʘʙʣʶʜʘʪʝʣʷʤʠ [2, 5]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʧʦʜʘʚʣʝʥʠʝ ʥʝʠʟʚʝʩʪʥʦʛʦ ʢʫʩʦʯʥʦ-

ʧʦʩʪʦʷʥʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʝʛʦ ʦʮʝʥʠʚʘʥʠʷ ʠ ʫʯʝʪʘ ʚ 

ʨʝʛʫʣʷʪʦʨʝ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʜʫʨʝ ʩʠʥʪʝʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʰʠʨʝʥʥʘʷ ʤʦʜʝʣʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʢʨʦʤʝ ʜʠʥʘʤʠʢʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʦʧʠʩʳʚʘʝʪ 

ʝʱʝ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʢʣʘʩʩ ʚʦʟʤʫʱʝʥʠʡ, ʟʘʜʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʚʳʰʝʫʢʘʟʘʥʥʫʶ ʤʦʜʝʣʴ (1) ʜʦʙʘʚʣʝʥʦ ʫʨʘʚʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʚʦʟʤʫʱʝʥʠʷ() 01 =tw# . 

ʉʦʛʣʘʩʥʦ ʧʨʦʮʝʜʫʨʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʤʝʪʦʜʘ 

ɸʂɸʈ ʙʳʣ ʧʦʩʪʨʦʝʥ ʨʝʛʫʣʷʪʦʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʮʝʣʝʡ: 

ʚʳʭʦʜ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ ʠ ʜʚʠʞʝʥʠʝ ʥʘ ʵʪʦʡ ʛʣʫʙʠʥʝ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʩʢʦʨʦʩʪʴʶ, 

ʟʘʜʘʥʥʳʤ ʢʫʨʩʦʤ ʠ ʥʫʣʝʚʳʤ ʢʨʝʥʦʤ. 
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ɼʣʷ ʟʘʜʘʥʥʳʭ ʠʥʚʘʨʠʘʥʪʦʚ 5.2,0,10,1 *

11

*

10

*

8

*

1 ==-== ʭʭxx  ʩʠʩʪʝʤʳ; ʧʨʠ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷ: 001.0
1
=x , (ʪ.ʢ. ʩʢʦʨʦʩʪʴ 

x
V  ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʥʫʣʶ ʚ ʩʚʷʟʠ ʩ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ɸʇɸ) ʠ ʦʩʪʘʣʴʥʳʭ ʥʫʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ; 

ʚʥʝʰʥʝʤ ʤʝʥʷʶʱʝʤʩʷ ʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʦʤ ʚʦʟʤʫʱʝʥʠʠ ,1.01 -=w  ʩ 150-ʡ ʩʝʢʫʥʜʳ 

2.0
1
-=w , ʩ 200-ʡ ʩʝʢʫʥʜʳ 1.0

1
=w , ʛʨʘʬʠʢʠ ʦʮʝʥʝʥʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ ʠ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ï 5. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʠʢ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʝʛʦ ʦʮʝʥʠʚʘʥʠʷ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʪʨʦʝʥʥʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʚʝʨʥʦ 

ʦʮʝʥʠʚʘʝʪ ʤʝʥʷʶʱʝʝʩʷ ʥʝʠʟʚʝʩʪʥʦʝ ʚʦʟʤʫʱʝʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ 

ʨʝʛʫʣʷʪʦʨ ʢʦʤʧʝʥʩʠʨʫʝʪ ʚʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʦʪʨʘʙʘʪʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʙʣʶʜʘʪʝʣʴ ʦʩʦʙʦ ʥʝʦʙʭʦʜʠʤ, ʢʦʛʜʘ ʚ 

ʤʦʜʝʣʠ ʝʩʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʚʦʟʤʫʱʝʥʠʷ ʠʣʠ ʚʦʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʤʦʜʝʣʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʧʝʰʥʦ ʨʝʰʝʥʘ. ʉʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʦʢʘʟʘʣ ʩʝʙʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʠʥʪʝʟʘ ʨʝʛʫʣʷʪʦʨʦʚ ʜʣʷ ʥʝʣʠʥʝʡʥʳʭ, 

ʤʥʦʛʦʩʚʷʟʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

0 50 100 150 200 250 300
-0.25

-0.2

-0.15

-0.1

-0.05

0

0.05

0.1

0.15

0.2
vozm

t,ʩ

v
o
z
m



81 
 

 
ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʧʨʦʝʢʮʠʠ ʥʘ ʦʩʴ 

ʆʍ ʚʝʢʪʦʨʘ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ɸʇɸ 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʢʦʦʨʜʠʥʘʪʳgy

ʮʝʥʪʨʘ ʤʘʩʩ ɸʇɸ ʚ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ 

 
ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʢ ʫʛʣʘ ʢʨʝʥʘ 

 
ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʢ ʫʛʣʘ ʨʳʩʢʘʥʠʷ 
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ʩʠʩʪʝʤʘʤʠ: ʪʝʦʨʠʷ ʩʠʩʪʝʤʥʦʛʦ ʩʠʥʪʝʟʘ. [ʊʝʢʩʪ] / ɸ.ɸ. ʂʦʣʝʩʥʠʢʦʚ. ï ʄ: ɽʜʠʪʦʨʠʘʣ 

ʋʈʉʉ / ʂʦʤʂʥʠʛʘ, 2012. ï 240 ʩ. 

2.  ʂʦʣʝʩʥʠʢʦʚ, ɸ.ɸ. ʉʠʥʝʨʛʝʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷ [ʊʝʢʩʪ] / ɸ.ɸ. 

ʂʦʣʝʩʥʠʢʦʚ. ï ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1994. ï 344 ʩ. 

3. ʃʫʢʦʤʩʢʠʡ, ʖ.ɸ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʨʩʢʠʤʠ ʧʦʜʚʠʞʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ [ʊʝʢʩʪ] / ʖɸ. ʃʫʢʦʤʩʢʠʡ, ɺ.ʉ. ʏʫʛʫʥʦʚ. ï ʃ.: ʉʫʜʦʩʪʨʦʝʥʠʝ, 1988. ï 272 ʩ. 

4. ʉʠʥʝʨʛʝʪʠʢʘ: ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ [ʊʝʢʩʪ]: ʯʘʩʪʴ 2/ 

ʧʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ɸ.ɸ. ʂʦʣʝʩʥʠʢʦʚʘ. ï ʊʘʛʘʥʨʦʛ: ʊʈʊʋ, 2005. ï 358 ʩ. 

5. ʉʦʚʨʝʤʝʥʥʘʷ ʧʨʠʢʣʘʜʥʘʷ ʪʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷ. ʏ. II: ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʚ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ [ʊʝʢʩʪ] / ʧʦʜ ʨʝʜ. ɸ.ɸ. ʂʦʣʝʩʥʠʢʦʚʘ. ï ʄ.: ʌʎ 

çʀʥʪʝʛʨʘʮʠʷè, ʊʘʛʘʥʨʦʛ: ʠʟʜ-ʚ 
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ʄɽʊʆɼʓ ʀ ʉʈɽɼʉʊɺɸ ʕʌʌɽʂʊʀɺʅʆɻʆ ʏɽʃʆɺɽʂʆ-

ʄɸʐʀʅʅʆɻʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ʆɹɿʆʈ ʈʆɹʆʊʆʊɽʍʅʀʏɽʉʂʀʍ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ 

ʇʃɸʊʌʆʈʄ WEDO 1 ʀ WEDO 2 

 

ɹʫʜʝʥʩʢʘʷ ɽ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʧʩʭ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʠɹɾ ʂʘʨʪʘʚʝʥʢʦ ʄ.ɺ., 

ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʖʞʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʶʪ ʥʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʜʦʰʢʦʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠ 

ʚʦʩʧʠʪʘʥʠʶ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʨʝʙʝʥʢʘ. ʊʘʢ ʚʦʪ, ʦʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ 

ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʪ Lego Education WeDo, ʢʦʪʦʨʳʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʥʘ ʙʘʟʝ 

ʢʦʥʩʪʨʫʢʪʦʨʘ Lego. 

Lego Education WeDo ï ʵʪʦ ʧʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʘʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʧʨʠʟʚʘʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ ʚʝʜʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʠʥʞʝʥʝʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫ ʫʯʝʥʠʢʦʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ [2]. 

ɹʣʘʛʦʜʘʨʷ ʨʦʙʦʪʦʪʝʭʥʠʢʝ ʨʝʙʝʥʦʢ ʥʘ ʧʨʘʢʪʠʢʝ ʟʥʘʢʦʤʠʪʩʷ ʩ ʯʝʨʯʝʥʠʝʤ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝʤ, ʧʦʩʪʠʛʘʝʪ ʪʨʝʭʤʝʨʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʆʜʥʠʤ ʩʣʦʚʦʤ, ʦʥ ʫʯʠʪʩʷ ʜʫʤʘʪʴ ʥʝ ʪʦʣʴʢʦ çʛʦʣʦʚʦʡè, ʥʦ ʠ 

çʨʫʢʘʤʠè [1]. 

ʀʛʨʦʚʳʝ ʥʘʙʦʨʳ ʠʟ ʩʝʨʠʠ Lego WeDo ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʝʪʝʡ ʚʦʟʨʘʩʪʦʤ 7-12 

ʣʝʪ. Lego-ʪʝʭʥʦʣʦʛʠʷ ʠʥʪʝʨʝʩʥʘ ʪʝʤ, ʯʪʦ, ʩʪʨʦʷʩʴ ʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʘʭ, 

ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʠʛʨʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ.   

ʆʙʥʦʚʣʝʥʥʦʡ ʠ ʫʣʫʯʰʝʥʥʦʡ ʚʝʨʩʠʝʡ ʠʟʚʝʩʪʥʦʛʦ Lego Education WeDo 1.0 

ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨ Lego Education WeDo 2.0. ʉʦʙʨʘʥʥʳʝ ʨʦʙʦʪʳ ʪʝʧʝʨʴ ʩʪʘʥʫʪ 

ʘʚʪʦʥʦʤʥʳʤʠ, ʪʘʢ ʢʘʢ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣ Bluetooth 4.0 ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʠʣʠ ʧʣʘʥʰʝʪʦʤ, ʪʘʢʞʝ ʩʠʣʴʥʦ ʠʟʤʝʥʠʣʩʷ ʬʫʥʢʮʠʦʥʘʣ 

ʚʝʨʩʠʠ WeDo 2.0. ʠ ʦʬʦʨʤʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ [3].  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘʩʢʦʣʴʢʦ ʦʙʥʦʚʣʝʥʥʘʷ ʚʝʨʩʠʷ ʩʪʘʣʘ ʵʨʛʦʥʦʤʠʯʥʦʡ ʠ ʥʘʜʝʞʥʦʡ, ʧʨʦʠʟʚʝʜʝʤ 

ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʬʫʥʢʮʠʡ ʠʥʪʝʨʬʝʡʩʘ Lego Education WeDo.  

ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʚʳʛʣʷʜʠʪ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ WeDo 1.0 ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʆʢʥʦ LEGO Education WeDo 1.0 

 

ɺ ʩʝʨʝʜʠʥʝ ʦʢʥʘ ʠʟʦʙʨʘʞʝʥ ʧʨʠʤʝʨ ʥʘʧʠʩʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. Cʣʝʚʘ ʚʚʝʨʭʫ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʤʠʢʨʦʬʦʥʘ, ʢʥʦʧʢʠ ʟʘʧʠʩʠ ʟʚʫʢʘ ʠ USB-ʧʦʜʢʣʶʯʝʥʠʷ. 

ɾʸʣʪʳʡ ʢʫʙʠʢ ʚʢʣʶʯʘʝʪ ʢʦʤʧʣʝʢʪ ʠʟ 12 ʟʘʥʷʪʠʡ ʠ ʧʝʨʚʳʝ ʰʘʛʠ. ʅʘʞʘʚ ʥʘ 

ʧʠʢʪʦʛʨʘʤʤʫ ʥʦʫʪʙʫʢʘ, ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝ ʚʢʣʶʯʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʩʠʤʚʦʣʦʚ ʠʣʠ 

ʬʦʥʦʚ. ʉʧʨʘʚʘ ʚʚʝʨʭʫ ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʥʘ ʧʘʧʢʫ ʚʳʙʨʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʝʢʪ 

ʠʣʠ, ʥʘʞʘʚ ʥʘ ʙʝʣʳʡ ʣʠʩʪ, ʥʘʯʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ. ɺʥʠʟʫ ʵʢʨʘʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʣʠʪʨʘ ʩ 

ʙʣʦʢʘʤʠ ʜʝʡʩʪʚʠʡ. ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʜʘʥʥʘʷ ʧʘʣʠʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʫʜʦʙʥʦ, ʪʘʢ ʢʘʢ 

ʟʘʥʠʤʘʝʪ 2 ʩʪʨʦʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʢʥʘ ʠ ʢʘʞʝʪʩʷ ʛʨʦʤʦʟʜʢʦʡ.  

ɻʣʘʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʢʦʥʩʪʨʫʢʪʦʨʘ Lego WeDo 1.0. ʷʚʣʷʶʪʩʷ: ʇʨʠʚʷʟʢʘ 

ʨʦʙʦʪʦʚ ʢ ʢʦʤʧʴʶʪʝʨʫ, ʠʭ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ USB-ʢʘʙʝʣʷ. 

ʆʪʩʫʪʩʪʚʠʝ ʬʫʥʢʮʠʠ çɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝè, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʙʠʨʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʚʘʪʴ ʠʥʩʪʨʫʢʮʠʠ ʜʣʷ ʜʝʪʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʙʘʟʦʚʦʛʦ ʇʆ ʚ 

ʥʘʙʦʨʝ [3].  

ʅʦʚʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. 

ɿʘʧʫʩʢ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ, 

ʯʝʤ ʨʘʥʴʰʝ. ɺʩʝʛʜʘ ʥʫʞʥʦ ʟʘʢʨʳʚʘʪ ɹ ʚʢʣʘʜʢʫ çɹʠʙʣʠʦʪʝʢʘ ʧʨʦʝʢʪʦʚè, ʢʦʪʦʨʘʷ 

ʦʪʢʨʳʚʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɺʩʝ ʵʪʠ 

ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ ʚʚʝʩʪʠ ʚ ʟʘʙʣʫʞʜʝʥʠʝ 

ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ. ɺ WeDo 1.0 ʙʳʣʦ ʫʜʦʙʥʝʝ ʪʝʤ, ʯʪʦ ʚʭʦʜ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 

ʜʚʝ ʩʝʢʫʥʜʳ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʟʥʘʯʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʆʜʥʘʢʦ ʙʣʘʛʦʜʘʨʷ ʥʦʚʦʡ ʚʝʨʩʠʠ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ Lego WeDo ʩʪʘʣʘ ʠʥʪʝʨʝʩʥʝʝ ʟʘ 

ʩʯʝʪ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʘʢʠʭ, ʢʘʢ ʚʩʪʨʦʝʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʪʝʪʨʘʜʴ ʫʯʝʥʠʢʘ, 

ʠʥʩʪʨʫʤʝʥʪʳ ʬʠʢʩʘʮʠʠ ʬʦʪʦ ʠ ʚʠʜʝʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ ʧʦ 

ʧʨʦʜʝʣʘʥʥʦʡ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʝ, ʢʥʦʧʢʘ çɹʠʙʣʠʦʪʝʢʘ ʧʨʦʝʢʪʘè ʦʪʢʨʳʚʘʝʪ ʧʘʥʝʣʴ ʩ 

ʙʘʟʦʚʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ LEGO WeDo 2.0. ʊʘʢʞʝ 

ʜʦʙʘʚʣʝʥʘ ʚʢʣʘʜʢʘ ʩʧʨʘʚʢʠ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʘʢ 

ʧʦʜʢʣʶʯʠʪʴ Smart Hub ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʘ ʪʘʢʞʝ ʨʘʩʧʠʩʘʥʳ 

ʧʨʦʛʨʘʤʤʥʳʝ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʙʠʪʳ ʥʘ ʢʘʪʝʛʦʨʠʠ: ʙʣʦʢʠ-

ʦʧʝʨʘʪʦʨʳ, ʙʣʦʢʠ ʤʦʪʦʨʦʚ, ʙʣʦʢʠ ʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʪ.ʜ.  ʉʢʨʠʧʪʳ ʧʨʦʛʨʘʤʤʳ 

https://gosobr.ru/catalog/pervorobot-wedo-7/
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ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ ʙʣʦʢʦʚ ʠʟ ʧʘʣʠʪʨʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʥʘ ʭʦʣʩʪ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʆʢʥʦ LEGO Education WeDo 2.0.  

 

ʉʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʪʦʚ Lego Education ʚʝʨʩʠʠ WeDo 1.0 

vs 2.0 ʚ ʪʘʙʣʠʮʫ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ WeDo 1.0 vs 2.0 
 WeDo 1.0 WeDo 2.0 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ʥʝʪ ʜʘ 

ʆʜʠʥ ʥʘʙʦʨ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦ ʫʯʝʥʠʢʦʚ 

2 2 

ɺʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ 7+ 7+ 

ɺʝʨʩʠʠ ʪʦʣʴʢʦ Education ʪʦʣʴʢʦ Education 

ɼʦʩʪʫʧʥʦʩʪʴ ʚ 

ʨʦʟʥʠʯʥʳʭ ʤʘʛʘʟʠʥʘʭ 

ʥʝʪ ʥʝʪ 

ʂʦʣʠʯʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ 

162 284 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʙʝʩʧʣʘʪʥʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʩʢʘʯʝʥʦ ʩ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ 

ʙʝʩʧʣʘʪʥʘʷ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʚʝʨʩʠʷ ʫʞʝ 

ʚʢʣʶʯʝʥʘ ʚ ʥʘʙʦʨ ʠ ʪʘʢʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʩʢʘʯʝʥʘ ʩ 

ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ 

ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ 

ʩʠʩʪʝʤʳ 

Windows, Mac Windows, Mac, iPad, 

Android, Chromebook 

ɺʠʜ ʧʦʩʪʘʚʢʠ CD-ʜʠʩʢ ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʩʪʘʚʢʘ 

ʈʫʩʠʬʠʢʘʮʠʷ ɼʘ ɼʘ 

ʊʝʭʥʦʣʦʛʠʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʇʂ \ 

ʧʣʘʥʰʝʪʫ 

USB (ʧʨʦʚʦʜʥʦʡ) Bluetooth 4.0 

(ʙʝʩʧʨʦʚʦʜʥʦʡ) 

ʈʝʩʫʨʩʥʳʡ ʥʘʙʦʨ ʜʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 
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ʜʦʩʪʫʧʝʥ 

ʂʦʣʠʯʝʩʪʚʦ 

ʧʨʦʝʢʪʦʚ 

12 20 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʘ ʢʦʥʩʪʨʫʢʪʦʨʘ ʠ Lego WeDo 1.0, 

ʠ Lego WeDo 2.0, ʜʦʩʪʦʡʥʳ ʚʥʠʤʘʥʠʷ. ʂʘʢ ʧʨʦʛʨʘʤʤʥʘʷ, ʪʘʢ ʠ ʘʧʧʘʨʘʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʦʯʝʥʴ ʦʙʥʦʚʠʣʘʩʴ ʠ ʠʟʤʝʥʠʣʘʩʴ. ʅʦʚʘʷ ʚʝʨʩʠʷ WeDo 2.0, ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʘʧʧʘʨʘʪʥʦ-

ʩʦʚʤʝʩʪʠʤʘ ʩ ʧʣʘʥʰʝʪʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ Bluetooth ʩ ʥʠʟʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ɺ ʧʨʝʞʥʝʡ ʘʧʧʘʨʘʪʫʨʝ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʚʦʜʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʨʘʟʲʝʤʦʤ USB, ʧʦʵʪʦʤʫ ʤʝʞʜʫ ʩʪʘʨʦʡ ʠ 

ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʦʡ ʥʝʪ ʦʯʝʚʠʜʥʦʡ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ. 

 ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʦʚʦʡ ʚʝʨʩʠʠ ʩʪʦʣʢʥʫʣʘʩ ɹ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ 

ʚʝʨʩʠʷʤʠ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʮʝʩʩʦʤ ʫʩʪʘʥʦʚʢʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠ ʩʢʨʳʪʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ 

Smart Hub ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʚʩʝʭ ʧʨʦʚʝʨʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʤʥʝ ʧʨʠʰʣʦʩʴ ʧʦʪʨʘʪʠʪʴ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ. ʕʪʦ ʙʳʣ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʫʪʦʤʠʪʝʣʴʥʳʡ ʠ 

ʨʘʟʦʯʘʨʦʚʳʚʘʶʱʠʡ ʧʨʦʮʝʩʩ. 

 ɽʩʣʠ LEGO ʫʩʪʨʘʥʠʪ ʚʩʝ ʦʰʠʙʢʠ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʩ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʧʨʝʜʦʩʪʘʚʠʪ ʥʘʜʝʞʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʠ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫ WeDo 2.0 ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʠʪʴ ʩʚʦʝʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ ʢʘʢ 

ʣʫʯʰʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʫʯʝʥʠʷ ʨʘʥʥʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ 7-9 ʣʝʪ. 
ɿʘʥʷʪʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʦʡ ʦʯʝʥʴ ʩʠʣʴʥʦ ʨʘʟʚʠʚʘʝʪ ʣʦʛʠʢʫ, ʧʦʚʳʰʘʝʪ ʩʠʩʪʝʤʥʦʩʪʴ 

ʤʳʰʣʝʥʠʷ, ʚʩʝ ʵʪʦ ʪʘʢ ʞʝ ʚʣʠʷʝʪ ʥʘ ʩʪʝʧʝʥʴ ʦʩʦʟʥʘʥʥʦʩʪʠ ʚ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʷʭ. 

ʉʘʤʘ ʩʙʦʨʢʘ ʨʦʙʦʪʦʚ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʨʘʟʚʠʪʠʠ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʨʫʢ. ɼʝʪʠ ʪʘʢ ʞʝ 

ʧʦʣʫʯʘʶʪ ʟʥʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʦ ʪʦʤ, ʢʘʢ ʫʩʪʨʦʝʥʳ ʨʦʙʦʪʳ, ʥʦ ʠ ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʫʞʝ 

ʜʝʡʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ [1]. 

ʀʟʫʯʘʪʴ ʨʦʙʦʪʦʪʝʭʥʠʢʫ, ʭʦʪʷ ʙʳ ʚ ʧʨʦʩʪʳʭ ʠ ʥʘʛʣʷʜʥʳʭ ʧʨʠʤʝʨʘʭ ʤʦʞʥʦ 

ʥʘʯʠʥʘʪʴ ʫʞʝ ʩ 5-6 ʣʝʪ. ʈʝʙʝʥʦʢ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʦʩʦʟʥʘʝʪ ʩʚʦʠ 

ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʤʳʰʣʝʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Lego WeDo ð ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ, 

ʫʢʨʝʧʣʷʶʱʝʝ ʚ ʫʯʝʥʠʢʘʭ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʘʚʠʪʴ ʚʦʧʨʦʩʳ, 

ʦʧʠʩʳʚʘʪʴ ʟʘʜʘʯʠ ʠ ʥʘʭʦʜʠʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʨʝʰʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʚʝʨʰʘʷ 

ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ. 
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ʉʇʆʉʆɹ ʆʅʃɸʁʅ-ʀʉʉʃɽɼʆɺɸʅʀʗ ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɻʆ ɺʓɹʆʈɸ ʀ 

ɸʂɸɼɽʄʀʏɽʉʂʀʍ ʆɾʀɼɸʅʀʁ ʇɽʈɺʆʂʋʈʉʅʀʂʆɺ 

 

ɻʨʠʛʦʨʴʝʚ ɸ.ʆ., ɼʨʦʙʳʰʝʚ ʈ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʬʝʩʩʦʨ, ʜ.ʧ.ʥ., ʟʘʚ. ʢʘʬ. ʇʠɹɾ ʃʳʟʴ ʅ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʇʨʦʙʣʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʪʠʚʦʚ, ʢʦʪʦʨʳʤʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʘʙʠʪʫʨʠʝʥʪʳ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʫʟ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʩʨʝʜʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʘʢʪʫʘʣʴʥʦʡ.  ʉʦʦʪʚʝʪʩʪʚʠʝ ʚʫʟʘ ʢʨʠʪʝʨʠʷʤ ʚʳʙʦʨʘ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʦʜʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʫʯʝʙʥʳʤ 

ʟʘʚʝʜʝʥʠʝʤ: ʯʝʤ ʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ɺʋɿ ʩʨʝʜʠ ʤʦʣʦʜʳʭ ʣʶʜʝʡ, ʪʝʤ 

ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ ʝʛʦ ʩʪʝʥ ʙʫʜʫʪ ʚʳʭʦʜʠʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ [4]. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʇʦʩʢʦʣʴʢʫ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʦʙʫʯʝʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʢʘʯʝʩʪʚ ʠ ʧʨʠʪʷʟʘʥʠʡ ʩʪʫʜʝʥʪʘ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʫʩʣʦʚʠʷʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʫʟʘ, ʦʧʨʝʜʝʣʷʶʱʝʝʩʷ ʩʪʝʧʝʥʴʶ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʦʞʠʜʘʥʠʡ 

ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ [2]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʦʩʥʦʚʘʥʠʡ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʚʫʟ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʪ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʦ 

ʧʨʠʚʣʝʯʝʥʠʶ ʘʙʠʪʫʨʠʝʥʪʦʚ ʠ ʩʦʩʪʘʚʠʪʴ ʦʙʦʙʱʝʥʥʳʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ 

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʩʪʫʜʝʥʪʳ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʀʂʊʀɹ) ʖʞʥʦʛʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʖʌʋ). ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ 

ʤʝʪʦʜ ʦʧʨʦʩʘ. ʄʝʪʦʜ ʦʧʨʦʩʘ ï ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʚʝʨʙʘʣʴʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʤʝʪʦʜ, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʥʪʝʨʚʴʶʝʨʦʤ ʠ 

ʨʝʩʧʦʥʜʝʥʪʘʤʠ (ʣʶʜʴʤʠ, ʧʨʠʥʠʤʘʶʱʠʤʠ ʫʯʘʩʪʠʝ ʚ ʦʧʨʦʩʝ), ʧʫʪʝʤ ʧʦʣʫʯʝʥʠʷ ʦʪ 

ʩʫʙʲʝʢʪʘ ʦʪʚʝʪʦʚ ʥʘ ʟʘʨʘʥʝʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚʦʧʨʦʩʳ [3]. ʇʦ ʩʧʦʩʦʙʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʝʩʧʦʥʜʝʥʪʦʤ ʨʘʟʣʠʯʘʶʪ ʣʠʯʥʳʝ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʧʨʦʩʳ. 

ʇʨʦʚʝʜʝʥʠʝ ʣʠʯʥʦʛʦ ʦʧʨʦʩʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʩ 

ʨʝʩʧʦʥʜʝʥʪʦʤ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ï ʧʨʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ ʫʯʘʩʪʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʣʠʙʦ ʠ 

ʚʦʚʩʝ ʙʝʟ ʝʛʦ ʫʯʘʩʪʠʷ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʥʣʘʡʥ-ʦʧʨʦʩ ï ʤʝʪʦʜ ʩʙʦʨʘ ʩʦʮʠʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʡ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ 

ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ ʚʩʝʭ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʛʨʫʧʧ, ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʨʘʩʧʠʩʘʥʠʷ ʠ ʚʦʟʤʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʩʝʱʘʝʤʦʩʪʴʶ ʤʦʛʣʦ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʙʳʣʦ ʦʪʜʘʥʦ ʤʝʪʦʜʫ ʦʥʣʘʡʥ-ʦʧʨʦʩʘ, ʧʦʟʚʦʣʷʶʱʝʤʫ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʚʳʙʦʨʢʠ ʦʭʚʘʪ ʘʫʜʠʪʦʨʠʠ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʥʢʝʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʅ.ɸ. 

ʃʳʟʴ ʠ ɾ.ɻ. ʂʫʧʦʚʳʭ, ʧʨʦʰʝʜʰʘʷ ʵʢʩʧʝʨʪʠʟʫ ʠ ʘʧʨʦʙʘʮʠʶ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ 

ʯʘʩʪʠ ʠ ʩʦʩʪʦʠʪ ʠʟ 60 ʚʦʧʨʦʩʦʚ ʨʘʟʥʦʛʦ ʪʠʧʘ. ʂʘʞʜʘʷ ʯʘʩʪʴ ʘʥʢʝʪʳ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ çʉʫʙʲʝʢʪʠʚʥʳʝ ʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʚʫʟʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷè ʧʝʨʝʯʠʩʣʝʥʳ 19 ʤʦʪʠʚʦʚ, ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʪʫʜʝʥʪ 

ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʫʟ. ʈʝʩʧʦʥʜʝʥʪʳ ʦʮʝʥʠʚʘʶʪ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ 

ʤʦʪʠʚʦʚ ʪʝʤ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʀʂʊʀɹ ʖʌʋ ʧʦ 

ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ: 1- çʥʝ ʟʥʘʯʠʤʳʡè, 2 - çʤʘʣʦʟʥʘʯʠʤʳʡè, 3 - çʟʘʤʝʪʥʳʡè, 4 - 

çʚʘʞʥʳʡè, 5 - çʦʯʝʥʴ ʚʘʞʥʳʡè.  

ɺʦʟʤʦʞʥʳʝ ʤʦʪʠʚʳ ʚʳʙʦʨʘ: 

¶ ɾʝʣʘʥʠʝ ʧʦʣʫʯʠʪʴ ʜʠʧʣʦʤ ʦ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ; 

¶ ʇʨʝʩʪʠʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ; 

¶ ʀʤʠʜʞ ʖʌʋ. 

ɺʦʧʨʦʩʳ ʚʪʦʨʦʡ ʯʘʩʪʠ ʢʘʩʘʶʪʩʷ ʬʘʢʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʝʡʩʪʚʠʡ ʨʝʩʧʦʥʜʝʥʪʘ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʫʟ (ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʘʩʪʠʠ ʚ 

ʤʝʨʦʧʨʠʷʪʠʷʭ, ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʠ ʧʨ.) ʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʦʪʚʝʪʘ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʣʠ ʜʦʙʘʚʣʝʥʠʷ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ. 

ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʚʪʦʨʦʡ ʯʘʩʪʠ: 

¶ ɼʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʫʟ ɺʳ ʧʨʦʞʠʚʘʣʠ ʚ ʊʘʛʘʥʨʦʛʝ? 

¶ ʇʦʜʘʚʘʣʠ ʣʠ ɺʳ ʟʘʷʚʣʝʥʠʷ ʚ ʜʨʫʛʠʝ ʚʫʟʳ?  

¶ ɺ ʢʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʀʂʊʀɹ ʖʌʋ ɺʳ ʫʯʘʩʪʚʦʚʘʣʠ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ?  

ʊʨʝʪʴʷ ʯʘʩʪʴ ʚʦʧʨʦʩʦʚ ʢʘʩʘʝʪʩʷ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʭʦʪʝʣʠ ʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ. 

ʉʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʮʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ 

ʰʢʘʣʝ: 1 ï çʩʦʚʩʝʤ ʥʝ ʚʘʞʥʦè, 2 ï çʩʢʦʨʝʝ, ʥʝ ʚʘʞʥʦè, 3 ï çʥʝʡʪʨʘʣʴʥʦè, 4 ï çʚʘʞʥʦè, 

5 ï çʦʯʝʥʴ ʚʘʞʥʦè.  

ʇʨʠʤʝʨʳ ʚʦʟʤʦʞʥʦʩʪʝʡ: 

¶ ʋʟʥʘʚʘʪʴ ʤʥʦʛʦ ʥʦʚʦʛʦ, ʨʘʩʰʠʨʷʪʴ ʢʨʫʛʦʟʦʨ; 

¶ ʇʦʣʫʯʘʪʴ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ; 

¶ ɿʘʥʠʤʘʪʴʩʷ ʥʘʫʯʥʦʡ (ʧʨʦʝʢʪʥʦʡ) ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʏʝʪʚʝʨʪʘʷ ʯʘʩʪʴ ʚʦʧʨʦʩʦʚ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʩʦʟʥʘʥʥʦʩʪʠ ʚʳʙʦʨʘ 

ʧʨʦʬʝʩʩʠʠ ʯʝʨʝʟ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʜʝʣʘʥʥʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʚʳʙʦʨʝ, ʥʘʤʝʨʝʥʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʙʫʜʫʱʝʡ ʨʘʙʦʪʳ ʚ ʠʟʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ, ʦʮʝʥʢʫ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʠ ʩʦʙʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚʳʙʨʘʥ ʨʝʩʫʨʩ çGoogle ʌʦʨʤʳè, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʙʝʩʧʣʘʪʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʌʦʨʤʳ ʦʪ 

ʢʦʤʧʘʥʠʠ Google ʥʝ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʨʝʩʧʦʥʜʝʥʪʦʚ 

(ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤ), ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚʳʛʨʫʟʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʠʝ ʦʪʯʝʪʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʧʫʣʷʨʥʳʭ ʬʦʨʤʘʪʘʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʠʤʝʶʪ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʩʦʟʜʘʪʴ ʘʥʢʝʪʫ ʜʣʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝʤ 

ʧʝʨʚʦʢʫʨʩʥʠʢʘʤ ʙʳʣʘ ʦʪʧʨʘʚʣʝʥʘ ʩʩʳʣʢʘ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʧʨʦʩʘ.  
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ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʘʧʘ ʦʧʨʦʩʘ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ 

ʨʝʟʫʣʴʪʘʪʦʚ. Google ʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʦʜʢʫ ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʪʦʚ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʪʨʦʷʪ ʜʠʘʛʨʘʤʤʳ ʧʦ ʢʘʞʜʦʤʫ ʚʦʧʨʦʩʫ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʤʦʪʨʝʪʴ ʦʪʚʝʪʳ ʢʘʞʜʦʛʦ ʨʝʩʧʦʥʜʝʥʪʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʩʚʷʟʠ 

ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʨʘʢʪʦʚʢʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʙʳʣʦ 

ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʙʱʫʶ ʪʘʙʣʠʮʫ ʦʪʚʝʪʦʚ ʚ ʬʦʨʤʘʪʝ 

ʧʨʠʣʦʞʝʥʠʷ Microsoft Excel.  

ʇʦ ʭʦʜʫ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʠ: 

1. ʆʪʚʝʪʳ ʥʘ ʨʷʜ ʚʦʧʨʦʩʦʚ ʘʥʢʝʪʳ ʤʦʛʫʪ ʙʳʪʴ ʩʫʙʲʝʢʪʠʚʥʳ, ʧʦʩʢʦʣʴʢʫ ʩ 

ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʩʪʫʜʝʥʪʘ ʚ ʚʫʟ ʜʦ ʤʦʤʝʥʪʘ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʘ ʧʨʦʰʣʦ ʩʣʠʰʢʦʤ 

ʤʘʣʦ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʪʢʦʡ ʧʦʟʠʮʠʠ ʧʦ ʥʝʢʦʪʦʨʳʤ 

ʚʦʧʨʦʩʘʤ. 

2. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʮʝʥʪ ʧʨʦʰʝʜʰʠʭ ʦʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʦʢʘʟʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

3. ʆʜʥʦʪʠʧʥʦʩʪʴ ʠ ʩʢʫʜʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ Google ʬʦʨʤ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʠ ʥʘʛʣʷʜʥʫʶ ʘʥʢʝʪʫ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʦʧʨʦʩʘ 

ʜʦʩʪʘʪʦʯʥʦ ʩʢʫʯʥʳʤ ʠ ʥʝʠʥʪʝʨʝʩʥʳʤ. 

4. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʝʜʝʥʠʝ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʩʪʨʫʤʝʥʪʘʨʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʠʶ 

ʚʦʧʨʦʩʦʚ ʨʝʩʧʦʥʜʝʥʪʘʤ, ʩʧʦʩʦʙʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ [1]. ʅʠ ʦʜʠʥ ʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʫʜʦʙʩʪʚʫ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʟʥʘʯʠʪ, ʫʚʝʣʠʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ 

ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ. 

ɹʝʟʫʩʣʦʚʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʪʠʚʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʫʟ, ʘʢʘʜʝʤʠʯʝʩʢʠʭ 

ʦʞʠʜʘʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʦʙʫʯʝʥʠʝʤ ʚ ʚʫʟʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ 

ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʪʨʝʤʣʝʥʠʶ ʚʫʟʘ ʚ 

ʧʦʚʳʰʝʥʠʠ ʩʚʦʝʡ ʧʨʝʩʪʠʞʥʦʩʪʠ ʠ ʜʦʩʪʠʞʝʥʠʠ ʣʠʜʠʨʫʶʱʠʭ ʧʦʟʠʮʠʡ ʚ ʨʘʟʣʠʯʥʳʭ 

ʨʝʡʪʠʥʛʘʭ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʪʘʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʦʷʥʥʦ, ʙʳʪʴ ʤʘʩʰʪʘʙʥʳʤʠ ʠ ʠʤʝʪʴ ʭʘʨʘʢʪʝʨ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʝʪʦʜʘ ʦʥʣʘʡʥ-ʦʧʨʦʩʘ, ʪʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʚʳʩʠʪʴ 

ʯʝʩʪʥʦʩʪʴ ʦʪʚʝʪʦʚ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʣʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʠʥʪʝʨʚʴʶʝʨʦʤ, ʘ ʪʘʢʞʝ 

ʧʨʠʚʣʝʯʴ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʨʝʩʧʦʥʜʝʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʫʜʦʙʥʦʝ 

ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʧʨʦʩʘ ʚʨʝʤʷ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʢʝʪ ʩ 

ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʦʧʨʦʩʦʚ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʤʝʶʱʝʡ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʦʥʣʘʡʥ-ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ɻʨʠʛʦʨʴʝʚ ɺ.ɽ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʠɹɾ ʂʦʤʧʘʥʠʝʮ ɺ.ʉ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʦʤʧʴʶʪʝʨʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʠʥʪʝʨʬʝʡʩʳ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʠʟʘʡʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʧʨʦʚʝʩʪʠ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʜʠʟʘʡʥʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʨʠʯʠʥʳ ʠʭ ʚʥʝʜʨʝʥʠʷ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʉ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʠʬʨʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʦʰʣʘ ʜʚʘ ʵʪʘʧʘ: ʘʜʘʧʪʘʮʠʶ ʠ ʫʧʨʦʱʝʥʠʝ. 

ʂʘʨʜʠʥʘʣʴʥʦ ʥʦʚʘʷ ʩʨʝʜʘ ʧʦʪʨʝʙʦʚʘʣʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʘʜʘʧʪʘʮʠʠ, 

ʧʨʠʚʳʢʘʥʠʷ ʢ ʥʝʡ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʪʘʢ ʠ ʦʙʳʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʅʘʯʠʥʘʷ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʜʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʩʝʚʜʦ-3D ʵʣʝʤʝʥʪʳ (ʪʝʥʠ, ʛʨʘʜʠʝʥʪʳ, ʩʚʝʪʦʚʳʝ 

ʵʬʬʝʢʪʳ), ʯʪʦʙʳ ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʫʧʥʳʝ ʜʝʡʩʪʚʠʷ ʠʥʪʫʠʪʠʚʥʦ. 

ʆʜʥʘʢʦ ʚ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ ʠʥʪʝʨʬʝʡʩʦʚ ʦʥʠ ʚʳʛʣʷʜʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʛʨʝʩʩʠʚʥʦ ʠ 

ʚʠʟʫʘʣʴʥʦ ʦʪʪʘʣʢʠʚʘʣʠ.  

3D-ʵʬʬʝʢʪ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʛʣʫʙʠʥʳ ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʤʠ [5]: 

1. ɺʳʧʫʢʣʳʝ ʵʣʝʤʝʥʪʳ ʚʳʛʣʷʜʷʪ ʪʘʢ, ʙʫʜʪʦ ʥʘ ʥʠʭ ʤʦʞʥʦ ʥʘʞʘʪʴ (ʢʣʠʢʥʫʪʴ 

ʤʳʰʢʦʡ). ʕʪʘ ʪʝʭʥʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʯʪʦʙʳ ʦʙʦʟʥʘʯʠʪʴ ʥʘ ʵʢʨʘʥʝ ʢʥʦʧʢʫ. 

2. ʋʪʦʧʣʝʥʥʳʝ ʠ ʧʦʣʳʝ ʵʣʝʤʝʥʪʳ ï ʢʘʢ ʙʫʜʪʦ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʠʭ ʟʘʧʦʣʥʠʣʠ. 

ʕʪʘ ʪʝʭʥʠʢʘ ʧʨʠʤʝʥʷʝʪʩʷ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʧʦʣʷ ʚʚʦʜʘ ʠʣʠ ʧʘʥʝʣʴ ʧʦʠʩʢʘ. 

 ɼʣʷ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʤ, ʘ ʠʤʝʥʥʦ 

ʦʧʝʨʠʨʦʚʘʥʠʝ ʥʝʤʘʪʝʨʠʘʣʴʥʳʤʠ ʦʙʨʘʟʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʨʠʚʳʯʥʦ ʠ ʥʝʧʦʥʷʪʥʦ, ʝʩʣʠ 
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ʵʪʠ ʦʙʨʘʟʳ ʚʠʟʫʘʣʴʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʚʳʯʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ 

ʦʙʲʝʢʪʘʤ. 

ʉʦʚʤʝʩʪʠʪʴ ʬʫʥʢʮʠʦʥʘʣ, ʠʥʪʫʠʪʠʚʥʦʩʪʴ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʩʪʴ  ï ʟʘʜʘʯʘ 

ʜʠʟʘʡʥʝʨʘ. ʀʤʝʥʥʦ ʚ ʧʦʠʩʢʘʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʭʫʜʦʞʥʠʢʠ ʠ ʜʠʟʘʡʥʝʨʳ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʰʣʠ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʧʨʠʝʤʫ ʠʤʠʪʘʮʠʠ ʨʝʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪʝʥʝʡ ʠ 

ʙʣʠʢʦʚ ʚ ʨʘʙʦʯʠʭ ʵʣʝʤʝʥʪʘʭ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ʊʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʩʢʝʚʦʤʦʨʬʠʟʤ ï ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʬʦʨʤʳ ʠʣʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʘ ʚ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠʣʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ. ʈʘʩʩʤʘʪʨʠʚʘʷ 

ʧʦʥʷʪʠʝ ʩʢʝʚʦʤʦʨʬʠʟʤʘ ʚ ʢʦʥʪʝʢʩʪʝ ʚʠʟʫʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʠʨʪʫʘʣʴʥʳʤ 

ʤʠʨʦʤ, ʤʦʞʥʦ ʦʩʦʟʥʘʪʴ ʝʛʦ ʚʘʞʥʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʩʪʨʝʤʣʝʥʠʠ ʩʦʟʜʘʪʴ 

ʚʠʟʫʘʣʴʥʦ ʢʦʤʬʦʨʪʥʳʡ ʧʨʠʚʳʯʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʮʠʬʨʦʚʦʡ ʦʙʨʘʟ [2]. 

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʝʨʚʦʛʦ ʚ ʠʩʪʦʨʠʠ ʢʦʤʧʴʶʪʝʨʘ ʤʘʩʩʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ  ï ʵʪʦ ʥʘʛʣʷʜʥʳʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʚʳʯʥʳʭ ʦʙʳʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʝʱʝʡ: ʣʠʩʪ ʙʫʤʘʛʠ ʩ ʟʘʛʥʫʪʳʤ 

ʢʨʘʝʤ, ʢʘʨʪʦʥʥʘʷ ʧʘʧʢʘ ʜʣʷ ʙʫʤʘʛ, ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʢʦʨʟʠʥʘ, ʢʘʣʴʢʫʣʷʪʦʨ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʙʨʘʟʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳʤʠ, ʧʦʣʫʯʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʫʞʝ ʥʝ ʩʪʦʣʴʢʦ ʧʦʜʯʝʨʢʠʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʨʘʟʘ, ʘ ʩʢʦʣʴʢʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʪʨʝʤʣʝʥʠʝ ʧʝʨʝʥʝʩʪʠ ʨʝʘʣʴʥʫʶ, 

ʧʨʠʚʳʯʥʫʶ ʚʝʱʴ ʚ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʦʥʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʪʘʢ ʞʝ ʠ 

ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʩʚʦʝʛʦ ʧʨʦʪʦʪʠʧʘ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ ʤʠʨʝ. 

ɼʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʜʠʟʘʡʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ï ʨʝʘʣʠʟʤ. 

ʈʝʘʣʠʩʪʠʯʥʳʡ ʜʠʟʘʡʥ ʠʤʠʪʠʨʫʝʪ ʬʠʟʠʯʝʩʢʠʝ ʧʨʝʜʤʝʪʳ ʠʣʠ ʪʝʢʩʪʫʨʳ ʠʟ 

ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ [4]. 

ʈʝʘʣʠʟʤ ʠ ʩʢʝʚʦʤʦʨʬʠʟʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʫʪʘʶʪ, ʪʘʢ ʢʘʢ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʙʘ ʵʪʠʭ 

ʩʪʠʣʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʚ ʪʦʤ, ʯʪʦ ʨʝʘʣʠʟʤ 

ʚʢʣʶʯʘʝʪ ʵʣʝʤʝʥʪʳ ʜʠʟʘʡʥʘ ʠ ʪʝʢʩʪʫʨ, ʠʤʠʪʠʨʫʶʱʠʝ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʯʠʩʪʦ 

ʚ ʵʩʪʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʢʝʚʦʤʦʨʬʠʟʤ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʝʪʘʬʦʨʫ, ʯʪʦʙʳ 

ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʥʷʪʴ ʠʥʪʝʨʬʝʡʩ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʧʨʠʚʝʜʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ, ʩʢʝʚʦʤʦʨʬʠʟʤ ʠ ʨʝʘʣʠʟʤ ʠʤʝʶʪ 

ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ [3]: 

1. ʇʣʦʭʦ ʚʦʧʣʦʱʝʥʥʳʡ ʨʝʘʣʠʟʤ ʤʦʞʝʪ ʩʪʘʪʴ ʵʩʪʝʪʠʯʝʩʢʠ ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, 

ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠ ʩ ʦʙʲʝʢʪʘʤʠ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. 

2. ʅʝʚʝʨʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʢʝʚʦʤʦʨʬʠʟʤʘ: ʥʘʧʨʠʤʝʨ, ʟʘʩʪʘʚʣʷʷ ʯʪʦ-

ʪʦ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʘ ʥʝ ʨʘʙʦʪʘʪʴ ʢʘʢ ʦʥ, ʝʩʪʴ ʨʠʩʢ 

ʜʝʟʦʨʠʝʥʪʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʗʨʢʠʤ ʪʦʤʫ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ Apple 

çʂʦʥʪʘʢʪʳè ʜʣʷ iPad, ʢʦʪʦʨʦʝ, ʠʩʧʦʣʴʟʫʝʪ ʟʨʠʪʝʣʴʥʳʡ ʦʙʨʘʟ ʢʥʠʛʠ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʧʝʨʝʚʦʨʘʯʠʚʘʪʴ ʩʪʨʘʥʠʮʳ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʦʙʨʘʟ ʧʝʯʘʪʥʦʛʦ ʥʦʩʠʪʝʣʷ. 

3. ʇʨʦʙʣʝʤʘ ʧʝʨʝʥʦʩʘ ʦʛʨʘʥʠʯʝʥʠʡ ʠʟ ʧʨʝʞʥʠʭ ʚʦʧʣʦʱʝʥʠʡ ʜʠʟʘʡʥʘ, ʜʘʞʝ ʝʩʣʠ 

ʙʦʣʴʰʝ ʥʝʪ ʧʨʠʯʠʥ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ-

ʢʘʣʴʢʫʣʷʪʦʨ Apple ʜʣʷ iOS, ʧʦʜʨʘʞʘʷ ʥʘʩʪʦʷʱʝʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʢʘʣʴʢʫʣʷʪʦʨʫ, 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʦʛʨʘʥʠʯʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ: ʦʜʥʦʩʪʨʦʯʥʳʡ 

ʵʢʨʘʥ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʥʦʧʦʢ ʠ ʧʨ. 
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ʇʣʦʩʢʠʡ ʜʠʟʘʡʥ (Flat Design) ï ʜʠʟʘʡʥ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ 

ʤʠʥʠʤʘʣʠʩʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴʶ ʥʘ ʫʜʦʙʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʧʨʦʩʪʦʪʫ, ʮʚʝʪʦʚʦʡ ʢʦʥʪʨʘʩʪ. ʆʥ ʥʝ ʩʦʜʝʨʞʠʪ 3D ʠ ʧʩʝʚʜʦ-3D ʵʣʝʤʝʥʪʦʚ [7]. 

ʆʪʢʘʟ ʦʪ ʠʤʠʪʘʮʠʠ ʨʝʘʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʨʠʚʳʢʘʥʠʝ ʦʙʱʝʩʪʚʘ ʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʇʦʣʴʟʦʚʘʪʝʣʶ ʙʦʣʴʰʝ ʥʝ ʥʫʞʥʳ ʨʝʘʣʠʩʪʠʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦʙʳ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʧʨʠʚʳʯʥʦ ʠ ʢʦʤʬʦʨʪʥʦ, ʫʧʨʘʚʣʷʷ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʦʡ. ʊʝʧʝʨʴ ʧʝʨʝʜ ʭʫʜʦʞʥʠʢʘʤʠ ʠ ʜʠʟʘʡʥʝʨʘʤʠ ʚʩʪʘʝʪ ʥʦʚʘʷ ʟʘʜʘʯʘ: 

ʫʧʨʦʩʪʠʪʴ ʠ ʦʙʣʝʛʯʠʪʴ ʚʠʟʫʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʥʪʝʨʬʝʡʩʘ, ʠʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʳʝ 

ʩʠʤʚʦʣʳ ʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪʢʘʟʳʚʘʷʩʴ ʦʪ ʣʠʰʥʝʡ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ.  

ʇʣʦʩʢʠʡ ʜʠʟʘʡʥ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ. ʆʪʩʫʪʩʪʚʠʝ 

ʩʢʝʚʦʤʦʨʬʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʜʝʣʘʝʪ ʧʣʦʩʢʠʝ ʵʣʝʤʝʥʪʳ ʜʠʟʘʡʥʘ ñʙʦʣʝʝ ʣʝʛʢʠʤʠò, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʣʦʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʚʳʛʣʷʜʷʪ ʦʜʠʥʘʢʦʚʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʥʘ ʵʢʨʘʥʘʭ ʢʘʢ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ, ʪʘʢ ʠ ʩ 

ʥʠʟʢʠʤ. ʇʣʦʩʢʠʝ ʠʢʦʥʢʠ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʤ ʰʨʠʬʪʦʤ ʤʦʛʫʪ ʥʘʧʨʘʚʠʪʴ 

ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʥʳʡ ʢʦʥʪʝʥʪ. 

ʆʜʥʘʢʦ, ʨʝʟʫʣʴʪʘʪʳ ʶʟʘʙʠʣʠʪʠ ʪʝʩʪʘ Windows 8, ʧʨʦʚʝʜʝʥʥʦʛʦ NN Group [6], 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʪʨʫʜʦʤ ʦʪʣʠʯʘʣʠ ʢʣʠʢʘʙʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʦʪ 

ʥʝʢʣʠʢʘʙʝʣʴʥʳʭ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʞʘʣʦʚʘʣʠʩʴ, ʯʪʦ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʚʳʛʣʷʜʷʪ ʢʘʢ 

ʩʪʘʪʠʯʥʳʝ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʢʘʟʳʚʘʣʠʩʴ ʢʣʠʢʘʙʝʣʴʥʳʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʩʥʦʚʥʘʷ 

ʤʠʩʩʠʷ ʢʦʤʧʘʥʠʠ ï ʧʦʤʦʯʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʦʨʨʝʢʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ, 

ʙʳʣʘ ʧʨʦʚʘʣʝʥʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʮʝʧʮʠʶ çʧʦʯʪʠ ʧʣʦʩʢʦʛʦ 

ʜʠʟʘʡʥʘè: ʘʢʢʫʨʘʪʥʦʝ ʩʤʝʰʝʥʠʝ 2D ʠ 3D, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʥʝʡ, ʨʘʟʣʠʯʥʳʭ ʩʚʝʪʦʚʳʭ 

ʵʬʬʝʢʪʦʚ, ʦʪʜʝʣʴʥʳʭ 3D ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʢʥʦʧʦʢ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʶʟʘʙʠʣʠʪʠ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʘ, ʠ ʜʝʣʘʝʪ ʧʣʦʩʢʠʡ ʜʠʟʘʡʥ ʝʱʝ ʣʫʯʰʝ. ʍʦʨʦʰʠʡ ʧʨʠʤʝʨ ʵʪʦʤʫ ï çMaterial 

Designè ʦʪ Google, ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʚ ʆʉ Android [8]. 

ʉʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘ Material Design [1]: 

1. ʊʘʢʪʠʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ Material Design ʠʥʪʝʨʬʝʡʩ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ 

ʦʩʷʟʘʝʤʳʭ ʩʣʦʸʚ. ʕʪʠ ʩʣʦʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ ʠ ʦʪʙʨʘʩʳʚʘʶʪ ʪʝʥʠ ʜʨʫʛ 

ʥʘ ʜʨʫʛʘ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʘʥʘʪʦʤʠʶ ʠʥʪʝʨʬʝʡʩʘ ʠ 

ʧʨʠʥʮʠʧ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤ. 

2. ʇʦʣʠʛʨʘʬʠʯʝʩʢʠʡ ʜʠʟʘʡʥ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜʭʦʜ ʠʟ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ: ʥʘʧʨʠʤʝʨ, ʞʫʨʥʘʣʴʥʦʛʦ ʠ ʧʣʘʢʘʪʥʦʛʦ. ɺʳʙʦʨ ʠ ʢʦʤʧʦʟʠʮʠʷ 

ʰʨʠʬʪʘ ʷʚʣʷʝʪʩʷ ʩʪʠʣʝʦʙʨʘʟʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʙʨʝʥʜʘ ʠʟʜʘʥʠʷ, ʪʠʧʦʛʨʘʬʠʢʘ ʟʘʜʘʸʪ 

ʩʪʨʫʢʪʫʨʫ ʢʦʥʪʝʥʪʘ. 

3. ʆʩʤʳʩʣʝʥʥʘʷ ʘʥʠʤʘʮʠʷ, ʜʘʶʱʘʷ ʧʦʜʩʢʘʟʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦ ʨʘʙʦʪʝ 

ʠʥʪʝʨʬʝʡʩʘ. 

4. ɸʜʘʧʪʠʚʥʳʡ ʜʠʟʘʡʥ. ʈʝʯʴ ʠʜʝʪ ʦ ʪʦʤ, ʢʘʢ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʜʳʜʫʱʠʝ ʪʨʠ 

ʢʦʥʮʝʧʮʠʠ ʥʘ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʨʘʟʥʳʤʠ ʨʘʟʨʝʰʝʥʠʷʤʠ ʠ ʨʘʟʤʝʨʘʤʠ ʵʢʨʘʥʦʚ. 

ʅʝʜʦʩʪʘʪʢʠ Material Design: 

1. ʀʤʝʝʪ ʚʣʘʜʝʣʴʮʘ (ʢʦʤʧʘʥʠʷ Google). ʇʦʵʪʦʤʫ ʣʶʙʳʝ ʚʦʧʨʦʩʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦ ʫʣʫʯʰʝʥʠʶ ʜʦʣʞʥʳ ʙʳʪʴ ʘʜʨʝʩʦʚʘʥʳ ʚʣʘʜʝʣʴʮʫ. 

2. ʀʟ-ʟʘ ʥʘʣʠʯʠʷ ʦʩʠ Z ʥʘ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʜʠʟʘʡʥʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ 

ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ. 
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3. ɸʥʠʤʠʨʦʚʘʥʥʳʝ ʵʣʝʤʝʥʪʳ ʪʨʝʙʫʶʪ ʙʦʣʴʰʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

4. ʅʝʫʢʣʦʥʥʦʝ ʩʣʝʜʦʚʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘʤ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ 

ʜʠʟʘʡʥʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʣʦʩʢʠʡ ʜʠʟʘʡʥ ʩʠʣʴʥʦ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣ: ʦʪ 

ʧʦʣʥʦʩʪʴʶ çʧʣʦʩʢʦʛʦè ʩʪʠʣʷ ʜʦ çʧʦʣʫ-ʧʣʦʩʢʦʛʦè, ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʷ ʦʙʲʸʤʥʳʝ 

ʠʥʪʝʨʬʝʡʩʳ. ʉʝʡʯʘʩ ʦʥ ʜʦʧʫʩʢʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʦʝʚ ʠ ʩʣʘʙʳʭ ʪʝʥʝʡ, ʯʪʦʙʳ 

ʧʦʟʚʦʣʠʪʴ ʦʙʲʝʢʪʘʤ ʚʳʛʣʷʜʝʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤʠ, ʯʝʤ ʦʥʠ ʢʘʟʘʣʠʩʴ ʨʘʥʝʝ. ʆʜʥʘʢʦ ʠ 

ʩʢʝʚʦʤʦʨʬʠʟʤ ʧʦʣʥʦʩʪʴʶ ʥʝ ʠʩʯʝʟ. ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʠʛʨʘʭ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʟʜʘʪʴ ʨʝʘʣʠʩʪʠʯʥʳʡ ʤʠʨ ʠ ʧʦʤʦʯʴ ʠʛʨʘʶʱʠʤ ʛʣʫʙʦʢʦ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʧʨʦʮʝʩʩ ʠʛʨʳ. 
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ɸʉʀʄʄɽʊʈʀʗ ɺ ɼʀɿɸʁʅɽ ʉɸʁʊʆɺ 

 

ɼʘʥʴʢʦ ɽ.ʆ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʜʦʮʝʥʪ ʢʘʬ. ʇʀɹɾ ʂʦʤʧʘʥʠʝʮ ɺ.ʉ. 

ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʟʘʡʥ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ. ʅʝʦʙʭʦʜʠʤʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʩʘʡʪʦʚ, ʧʦʩʪʦʷʥʥʦ ʚʚʦʜʠʪʴ ʥʦʚʰʝʩʪʚʘ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʢʘʞʜʳʡ ʛʦʜ ʩʦʚʨʝʤʝʥʥʳʝ ʜʠʟʘʡʥʝʨʳ ʥʘʭʦʜʷʪ ʥʦʚʳʝ ʪʝʥʜʝʥʮʠʠ ʜʣʷ ʩʘʡʪʦʚ [1]. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʘʢʝʪʳ ʩʪʘʨʘʶʪʩʷ ʩʜʝʣʘʪʴ ʜʠʥʘʤʠʯʥʳʤʠ, ʯʪʦʙʳ ʙʳʣʦ ʦʱʫʱʝʥʠʝ, ʯʪʦ 

https://designpub.ru/скевоморфизм-в-цифровых-интерфейсах-и-художественных-программах%20-3d1a21b5e037
https://designpub.ru/скевоморфизм-в-цифровых-интерфейсах-и-художественных-программах%20-3d1a21b5e037
http://foykes.com/flat-or-skeuomorp/
http://foykes.com/flat-or-skeuomorp/
http://hronofag.ru/2013/06/skeuomorphic-versus-flat/
https://lpgenerator.ru/blog/2015/11/05/ploskij-dizajn-istoriya-problemy-i-evolyuciya/
https://www.nngroup.com/articles/windows-8-disappointing-usability/
http://blog.profi-site.info/2016/12/22/istoriya-razvitiya-ploskogo-dizajna/
http://blog.profi-site.info/2016/12/22/istoriya-razvitiya-ploskogo-dizajna/
http://uxgu.ru/shadows-and-elevation/
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ʩʘʡʪ ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʜʠʟʘʡʥʝ ʯʘʱʝ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʷʨʢʠʝ, ʥʘʩʳʱʝʥʥʳʝ ʮʚʝʪʘ. ʊʘʢʠʝ ʪʝʥʜʝʥʮʠʠ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʚʣʝʯʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʭʚʘʪʠʪʴ ʠʭ ʚʥʠʤʘʥʠʝ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʘʩʠʤʤʝʪʨʠʯʥʳʡ 

ʜʠʟʘʡʥ. ɸʩʠʤʤʝʪʨʠʷ ï ʵʪʦ ʥʘʨʫʰʝʥʠʝ ʠʣʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʠʤʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʵʪʦ 

ʥʝ ʟʥʘʯʠʪ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʛʘʨʤʦʥʠʠ ʠ ʙʘʣʘʥʩʘ. ɸʩʠʤʤʝʪʨʠʯʥʳʡ ʜʠʟʘʡʥ ʚʳʛʣʷʜʠʪ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʩʠʤʤʝʪʨʠʶ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ 

ʜʠʟʘʡʥʘ [1-3]. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʤʝʥʝʥʠʷ ʘʩʠʤʤʝʪʨʠʠ ʚ ʜʠʟʘʡʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʦʣʦʪʦʛʦ ʩʝʯʝʥʠʷ (1,6 ʰʠʨʠʥʳ ʠʣʠ ʚʳʩʦʪʳ ʦʙʲʝʢʪʘ) (ʨʠʩʫʥʦʢ 1) [4]. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɿʦʣʦʪʦʝ ʩʝʯʝʥʠʝ 

 

ʄʘʢʝʪʳ ʘʩʠʤʤʝʪʨʠʯʝʩʢʦʛʦ ʜʠʟʘʡʥʘ ʩʘʡʪʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʝʱʝ ʚ ʥʘʯʘʣʝ 2017 

ʛʦʜʘ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʘʩʠʤʤʝʪʨʠʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʘʡʪʘ ʧʦʣʫʯʘʝʪʩʷ 

ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʩʪʨ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ 

ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦ ʠ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʙʦʜʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɹʣʘʛʦʜʘʨʷ 

ʧʨʠʤʝʥʝʥʠʷʤ ʘʩʠʤʤʝʪʨʠʠ ʥʘ ʩʘʡʪʝ, ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʫʩʚʘʠʚʘʝʪʩʷ ʣʝʛʯʝ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʦʧʳʪʥʳʝ ʜʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʜʝʣʘʷ 

ʩʚʦʠ ʨʘʙʦʪʳ ʷʨʢʠʤʠ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ (ʨʠʩʫʥʦʢ 2). 

 



95 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʜʠʟʘʡʥʘ ʩʘʡʪʘ 

 

ɸʩʠʤʤʝʪʨʠʷ ʦʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʘʡʪʦʚ ʩ ʙʦʢʦʚʳʤʠ ʢʦʣʦʥʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʩʦʜʝʨʞʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ [2,4,5]. ʀʣʣʶʩʪʨʘʮʠʷ ʜʦʧʦʣʥʷʝʪ ʪʝʢʩʪ, ʥʝ 

ʦʪʚʣʝʢʘʷ ʚʥʠʤʘʥʠʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢ ʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʘʩʠʤʤʝʪʨʠʶ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʘʢʝʪʦʚ ʩʘʡʪʘ, 

ʥʦ ʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʘʡʪʝ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʭʦʨʦʰʦ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʩʘʡʪʘ ʧʦʥʘʜʦʙʠʪʩʷ ʤʥʦʛʦ ʦʧʳʪʘ ʠ 

ʯʫʚʩʪʚʦ ʛʘʨʤʦʥʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʨʘʩʧʦʣʦʞʠʪʴ ʪʝʢʩʪ ʠ ʠʟʦʙʨʘʞʝʥʠʷ, 
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ʯʪʦʙʳ ʜʠʟʘʡʥ ʩʘʡʪʘ ʥʝ ʚʳʛʣʷʜʝʣ ʪʷʞʝʣʳʤ, ʥʝ ʦʪʧʫʛʠʚʘʣ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʟʦʙʨʘʞʝʥʠʝ 

ʠ ʪʝʢʩʪ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʠ ʜʦʧʦʣʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ, ʟʘ ʩʯʝʪ ʵʪʦʛʦ 

ʧʦʣʫʯʘʶʪʩʷ ʠʥʪʝʨʝʩʥʳʝ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʩʘʡʪʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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19.03.2018] 
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ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʝʢʣʘʤʥʘʷ ʢʘʤʧʘʥʠʷ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ ʤʘʛʠʩʪʝʨʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ. 
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ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ-ʚʠʟʠʪʢʠ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ 

çʇʩʠʭʦʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘè. 

 

ʆʙʨʘʟʦʚʘʥʠʝ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʪʘʢ ʠʣʠ 

ʠʥʘʯʝ ʫʯʠʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʩʚʦʝʡ ʞʠʟʥʠ, ʩʦʙʠʨʘʝʪ ʠ ʥʘʢʘʧʣʠʚʘʝʪ ʦʧʳʪ ʠ 

ʟʥʘʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʚʨʦʧʝʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʤʘʛʠʩʪʨʘʪʫʨʘ 

ï ʵʪʦ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʧʦʨʷʜʢʫ ʜʣʷ 

http://seo-design.net/design/new-website-design-tendencies-2018
http://seo-design.net/design/new-website-design-tendencies-2018
http://skillsup.ru/uroki-obuchenie-master-klassyi/dizajn/dizajn-sajta/asimmetriya-v-dizajne-ili-sozdanie-neotczentrirovanogo-balansa.html
http://skillsup.ru/uroki-obuchenie-master-klassyi/dizajn/dizajn-sajta/asimmetriya-v-dizajne-ili-sozdanie-neotczentrirovanogo-balansa.html
https://htmlhook.ru/simmetrii-v-dizajne-sajta.ht
https://htmlhook.ru/simmetrii-v-dizajne-sajta.ht
https://blog.pioneers.com.ua/2018/02/trends_in_web_design_2018/
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ʟʘʯʠʩʣʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʦʙʣʘʜʘʪʴ 

ʜʠʧʣʦʤʦʤ ʩʧʝʮʠʘʣʠʩʪʘ, ʙʘʢʘʣʘʚʨʘ ʠʣʠ ʤʘʛʠʩʪʨʘ ʧʦ ʣʶʙʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ʄʘʛʠʩʪʨʘʪʫʨʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ 

ʜʨʫʛʫʶ ʜʣʷ ʪʝʭ, ʢʪʦ ʨʝʰʠʣ ʯʪʦ-ʪʦ ʠʟʤʝʥʠʪʴ ʚ ʩʚʦʝʡ ʞʠʟʥʠ, ʠʣʠ ʧʨʦʜʦʣʞʠʪʴ ʠ 

ʜʦʧʦʣʥʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʦʩʤʳʩʣʝʥʥʦʤʫ ʚʳʙʦʨʫ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʫ ʯʝʣʦʚʝʢʘ ʧʦʚʳʰʘʝʪʩʷ ʤʦʪʠʚʘʮʠʷ ʢ ʫʯʝʙʝ, ʘ ʟʥʘʯʠʪ, ʠ ʫʩʧʝʚʘʝʤʦʩʪʴ. 

ʉʝʛʦʜʥʷ ʚ ʈʦʩʩʠʠ ʙʦʣʝʝ 120 ʚʫʟʦʚ ʦʪʢʨʳʣʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʘʛʠʩʪʨʘʥʪʦʚ [1]. 

ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʟʘʥʠʤʘʝʪ 11 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʈʦʩʩʠʠ [2]. ʂʘʢ ʠ ʜʣʷ ʣʶʙʦʛʦ ʩʝʨʴʝʟʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʚʫʟʘ, 

ʤʘʛʠʩʪʨʘʪʫʨʘ ʚ ʖʌʋ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʪʴ ʩʪʫʜʝʥʪʘʤ ʟʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ (ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʯʠʥʝ) ʚ ʨʘʤʢʠ ʩʪʘʥʜʘʨʪʦʚ ʧʦʣʥʦʛʦ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɼʘʥʥʳʡ ɺʋɿ ʧʨʦʚʦʜʠʪ ʦʙʫʯʝʥʠʝ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ ʧʦ 46 ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ 

ʙʦʣʝʝ 200 ʧʨʦʛʨʘʤʤʘʤ ʧʦʜʛʦʪʦʚʢʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦ-

ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʝʡ [3]. 

ʂʘʬʝʜʨʘ ʧʩʠʭʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʇʠɹɾ) ð 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʢʘʬʝʜʨʘ ʠʥʞʝʥʝʨʥʦʡ ʧʩʠʭʦʣʦʛʠʠ ð ʦʙʨʘʟʦʚʘʥʘ ʚ 1987 ʛʦʜʫ. ʉ 1996 

ʛʦʜʘ ï ʚʳʧʫʩʢʘʶʱʘʷ ʢʘʬʝʜʨʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ çʇʩʠʭʦʣʦʛʠʷè ʠ çʇʨʠʢʣʘʜʥʘʷ 

ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʧʩʠʭʦʣʦʛʠʠè, ʩ 2008 ʛʦʜʘ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪ ʧʦʜʛʦʪʦʚʢʫ 

ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè ʠ çʇʩʠʭʦʣʦʛʠʷè. ɺ 2018-

2019 ʛʦʜʫ ʢʘʬʝʜʨʘ ʇʠɹɾ ʦʙʲʷʚʠʣʘ ʥʘʙʦʨ ʥʘ ʥʦʚʫʶ ʤʘʛʠʩʪʝʨʩʢʫʶ ʧʨʦʛʨʘʤʤʫ ï 

ʇʩʠʭʦʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. ɺ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ ʩʪʫʜʝʥʪ ʦʚʣʘʜʝʚʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʣʠʯʥʦʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʢʘ, ʦʩʚʘʠʚʘʝʪ 

ʘʢʪʫʘʣʴʥʳʝ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ, ʪʨʝʥʠʥʛʦʚʳʝ ʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʝ ʤʝʪʦʜʳ, 

ʦʚʣʘʜʝʚʘʝʪ ʥʘʚʳʢʘʤʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʫʯʠʪʩʷ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʞʠʟʥʝʥʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʟʘʜʘʯʠ ʠ ʪ.ʜ. [4]. 

ɼʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʥʦʚʦʡ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦʙ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʨʝʢʣʘʤʳ. ɼʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʦʣʞʥʳ ʧʦʟʚʦʣʠʪʴ 

ʧʨʠʚʣʝʯʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʠ ʜʘʪʴ ʩʪʫʜʝʥʪʘʤ ʠʩʯʝʨʧʳʚʘʶʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʝʣʷʭ, ʧʣʘʥʘʭ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ. 

ʉʨʝʜʩʪʚʦ ʨʝʢʣʘʤʳ ï ʵʪʦ ʥʝʢʦʪʦʨʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʣʠ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝʢʣʘʤʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʧʦʤʦʛʘʶʱʠʝ ʜʦʩʪʠʯʴ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʨʝʢʣʘʤʥʦʛʦ ʵʬʬʝʢʪʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʨʝʢʣʘʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɼʣʷ ʚʳʙʦʨʘ ʧʨʘʚʠʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚʘʞʥʦ ʟʥʘʪʴ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʮʝʣʴ ʨʝʢʣʘʤʳ, ʘ ʪʘʢʞʝ ʘʫʜʠʪʦʨʠʶ, ʥʘ 

ʢʦʪʦʨʫʶ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ. ʅʝʦʙʭʦʜʠʤʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ, ʝʩʣʠ ʚʳʙʨʘʥʦ ʪʦ 

ʩʨʝʜʩʪʚʦ ʨʝʢʣʘʤʳ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʢʦʪʦʨʦʝ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʝʪ 

ʧʦʩʪʘʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [5]. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘ: ʧʦ ʥʘʟʥʘʯʝʥʠʶ, ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʠʤʝʥʝʥʠʷ, ʩʧʦʩʦʙʘʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʳ ʯʫʚʩʪʚ, ʩʧʦʩʦʙʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʦʭʚʘʪʫ ʘʫʜʠʪʦʨʠʠ, 

ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʠ ʜʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʝʜʠʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
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ʩʨʝʜʩʪʚ ʨʝʢʣʘʤʳ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʨʝʢʣʘʤʥʦʡ ʠʥʜʫʩʪʨʠʠ ʤʝʜʠʘ ʨʘʟʚʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʦʠʩʭʦʜʠʪ ʠʭ 

ʦʩʤʳʩʣʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʢʣʘʤʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʫʜʫʪ ʦʭʚʘʯʝʥʳ ʪʦʣʴʢʦ ʤʝʜʠʡʥʳʝ ʩʨʝʜʩʪʚʘ ʨʝʢʣʘʤʳ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ: ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʨʝʢʣʘʤʘ, ʨʝʢʣʘʤʘ ʥʘ ʨʘʜʠʦ, ʨʝʢʣʘʤʘ ʚ ʧʨʝʩʩʝ, ʠʥʪʝʨʥʝʪ-

ʨʝʢʣʘʤʘ, ʥʘʨʫʞʥʘʷ ʨʝʢʣʘʤʘ. 

 

ʊʝʣʝʚʠʟʠʦʥʥʘʷ ʨʝʢʣʘʤʘ.  

ʅʘʠʙʦʣʝʝ ʤʦʱʥʳʡ ʩʧʦʩʦʙ ʜʦʩʪʘʚʢʠ ʨʝʢʣʘʤʥʳʭ ʩʦʦʙʱʝʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʪʠʧʥʦʡ ʘʫʜʠʪʦʨʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʝʣʝʚʠʟʠʦʥʥʦʡ 

ʨʝʢʣʘʤʳ: ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʚʠʟʫʘʣʴʥʦʝ ʠ ʟʚʫʢʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʫʜʠʪʦʨʠʶ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʭʚʘʪʘ ʣʶʙʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʫʜʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʭʚʘʪʦʤ ʘʫʜʠʪʦʨʠʠ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʦʚʣʝʯʝʥʥʦʩʪʠ 

ʪʝʣʝʟʨʠʪʝʣʷ ʚ ʧʨʦʠʩʭʦʜʷʱʝʝ ʥʘ ʵʢʨʘʥʝ. ʅʝʜʦʩʪʘʪʢʠ: ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʨʝʢʣʘʤʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʢʘʥʘʣʘʤʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʝʢʣʘʤʥʦʛʦ ʨʦʣʠʢʘ, ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʚʨʝʤʷ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʘʫʜʠʪʦʨʠʠ. 

 

 

ʈʝʢʣʘʤʘ ʥʘ ʨʘʜʠʦ.  

ɸʫʜʠʪʦʨʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʜʠʦʩʪʘʥʮʠʡ ʦʪʥʦʩʷʪʩʷ ʢ ʪʠʧʫ ʘʫʜʠʪʦʨʠʡ ʩ ʚʳʩʦʢʦʡ 

ʮʝʣʝʚʦʡ ʩʝʛʤʝʥʪʘʮʠʝʡ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʚʳʙʦʨʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʜʣʷ ʨʝʢʣʘʤʳ 

ʜʦʣʞʥʦ ʙʳʪʴ ʯʝʪʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʦʛʦ ʤʳ ʭʦʪʠʤ ʧʨʠʚʣʝʯʴ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʨʝʢʣʘʤʳ ʥʘ ʨʘʜʠʦ: ʦʭʚʘʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʘʫʜʠʪʦʨʠʠ, ʥʘʠʤʝʥʴʰʝʝ ʚʨʝʤʷ 

ʧʦʜʛʦʪʦʚʢʠ ʨʝʢʣʘʤʥʦʛʦ ʨʦʣʠʢʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʰʝʚʠʟʥʘ ʨʝʢʣʘʤʳ, ʤʦʙʠʣʴʥʦʩʪʴ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ï ʫʣʠʯʥʦʝ ʨʘʜʠʦ, ʨʘʜʠʦ ʚ ʤʘʰʠʥʝ, ʚ ʤʦʙʠʣʴʥʦʤ 

ʪʝʣʝʬʦʥʝ ʠ ʪ.ʜ., ʯʘʩʪʦʪʘ ʧʦʚʪʦʨʝʥʠʷ ï ʨʘʜʠʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʯʘʩʪʦʡ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʡ. ʅʝʜʦʩʪʘʪʢʠ: ʤʠʤʦʣʝʪʥʦʩʪʴ ï ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʨʷʜʘ ï ʪʦʣʴʢʦ ʟʚʫʢʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʦʙʱʘʷ ʨʝʢʣʘʤʥʘʷ 

ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ ʨʘʜʠʦʚʝʱʘʥʠʷ, ʨʠʩʢ ʩ ʛʦʣʦʩʦʚʳʤ ʦʬʦʨʤʣʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ï 

ʨʝʢʣʘʤʘ ʤʦʞʝʪ ʟʘʪʝʨʷʪʴʩʷ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ, ʦʪʩʫʪʩʪʚʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʝʢʣʘʤʳ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʥʠʤʘʥʠʷ ʘʫʜʠʪʦʨʠʠ. 

 

ʈʝʢʣʘʤʘ ʚ ʧʨʝʩʩʝ.  

ʇʨʝʩʩʘ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʘʩʩʦʚʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʯʠʪʘʪʝʣʷ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʨʝʢʣʘʤʳ ʚ ʧʨʝʩʩʝ: ʥʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʨʝʢʣʘʤʳ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʦʚʝʨʠʷ ʥʘʧʝʯʘʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʘʪʦʯʥʦ 

ʚʨʝʤʝʥʠ ʥʘ ʦʩʤʳʩʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʠ 

ʨʘʜʠʦʨʝʢʣʘʤʦʡ), ʚʠʟʫʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʜʦʩʪʘʪʢʠ: ʥʝʚʥʠʤʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʢ ʨʝʢʣʘʤʝ ʫ ʯʠʪʘʪʝʣʝʡ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ (ʥʘ ʧʝʯʘʪʴ ʧʨʦʜʫʢʮʠʠ ʫʭʦʜʠʪ 

ʥʝʤʘʣʦ ʚʨʝʤʝʥʠ, ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʧʦʪʝʨʷʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ), ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ʀʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ.  

ʈʝʢʣʘʤʘ ʚ ʀʥʪʝʨʥʝʪʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠ ʪʝʢʩʪʦʚʳʝ 

ʨʝʢʣʘʤʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʀʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ ʠʤʝʝʪ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʘʥʘʣʦʚ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʀʟ ʧʨʝʠʤʫʱʝʩʪʚ 

ʠʥʪʝʨʥʝʪ ʨʝʢʣʘʤʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ, 

ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʣʶʙʦʛʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ 

ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʚʳʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʘʫʜʠʪʦʨʠʠ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʦʣ, ʚʦʟʨʘʩʪ ʠ ʪ.ʜ. ʅʝʜʦʩʪʘʪʢʠ: ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ, ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ, ʥʝʜʦʚʝʨʠʝ ʠʟ-ʟʘ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʰʝʥʥʠʢʦʚ. 

 

ʅʘʨʫʞʥʘʷ ʨʝʢʣʘʤʘ.  

ʅʘʨʫʞʥʘʷ ʨʝʢʣʘʤʘ ï ʵʪʦ ʪʝʢʩʪʦʚʘʷ, ʣʶʙʘʷ ʚʠʟʫʘʣʴʥʘʷ ʨʝʢʣʘʤʘ, ʨʘʟʤʝʱʝʥʥʘʷ ʥʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʣʠ ʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ, ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʵʣʝʤʝʥʪʘʭ 

ʫʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʜ ʧʨʦʝʟʞʝʡ ʯʘʩʪʴʶ ʫʣʠʮ ʠ ʜʦʨʦʛ ʠʣʠ ʥʘ ʥʠʭ ʩʘʤʠʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʥʘʨʫʞʥʫʶ ʨʝʢʣʘʤʫ ʥʝʣʴʟʷ ʦʪʢʣʶʯʠʪʴ ʠʣʠ ʧʨʦʠʛʥʦʨʠʨʦʚʘʪʴ, ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ ʜʣʷ ʯʪʝʥʠʷ, ʰʠʨʦʢʠʡ ʦʭʚʘʪ 

ʘʫʜʠʪʦʨʠʠ, ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʧʦʢʘʟʘ, ʙʦʣʴʰʘʷ ʨʝʢʣʘʤʥʘʷ ʧʣʦʱʘʜʴ, ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʨʝʢʣʘʤʥʦʛʦ ʢʦʥʪʘʢʪʘ. ʅʝʜʦʩʪʘʪʢʠ: ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʢʣʘʤʳ, ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʭʚʘʪʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʘʫʜʠʪʦʨʠʶ, ʤʠʤʦʣʝʪʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ 

ʨʝʢʣʘʤʥʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʝ ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʘʫʜʠʪʦʨʠʠ, ʩʣʦʞʥʦʩʪʠ ʩ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ [6]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʘʥʘʣʳ ʨʝʢʣʘʤʳ ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʧʦʜ 

ʠʩʭʦʜʥʫʶ ʟʘʜʘʯʫ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʠʪ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ. ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʌʦʥʜʘ çʆʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝè, 78 ʤʣʥ ʯʝʣʦʚʝʢ ʚ ʈʦʩʩʠʠ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʠʥ ʨʘʟ ʟʘ 

ʤʝʩʷʮ ʠʩʧʦʣʴʟʦʚʘʣʠ ʀʥʪʝʨʥʝʪ [7]. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘʷ ʮʝʣʴ ʜʣʷ ʦʪʢʨʳʪʠʷ 

ʀʥʪʝʨʥʝʪʘ ï ʵʪʦ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʟʥʘʯʠʪ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʘ ï ʵʪʦ ʭʦʨʦʰʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʥʦʚʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʦʟʥʘʢʦʤʣʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʫʯʝʥʠʷ ʧʦ ʥʦʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʉʘʤʳʡ ʦʧʪʠʤʘʣʴʥʳʡ ʩʧʦʩʦʙ ʵʪʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ï ʩʜʝʣʘʪʴ ʩʘʡʪ-ʚʠʟʠʪʢʫ. 

ʉʘʡʪ-ʚʠʟʠʪʢʘ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴʩʷ ʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʝʙʝ: 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʘʡʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʦʥʝʩʪʠ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʦʙʫʯʝʥʠʷ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʳ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ï ʧʝʨʚʠʯʥʦʝ 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʩ ʤʘʛʠʩʪʝʨʩʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ ð ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʣʘʢʦʥʠʯʥʦʩʪʴ, 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʜʠʟʘʡʥ. ʉʘʡʪ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ 10-ʪʠ ʩʪʨʘʥʠʮ, 

ʚ ʢʦʪʦʨʳʭ ʙʳʣʦ ʙʳ ʥʝʩʣʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʩʪʨʦ 

ʥʘʭʦʜʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ [8]. ʊʘʢʞʝ ʜʣʷ ʝʛʦ ʚʣʘʜʝʣʴʮʘ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʦʩʦʙʳʭ ʥʘʚʳʢʘʭ ʜʣʷ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʦʣʴʢʦ ʪʨʝʙʫʝʪʩʷ ʟʘʛʨʫʞʘʪʴ ʘʢʪʫʘʣʴʥʳʝ 

ʥʦʚʦʩʪʠ, ʩʣʝʜʠʪʴ ʟʘ ʧʨʘʚʠʣʴʥʦ ʫʢʘʟʘʥʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ, ʦʙʥʦʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʢʘʩʘʪʝʣʴʥʦ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʩʧʠʩʢʦʚ ʧʨʝʜʤʝʪʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʝʩʣʠ ʵʪʦ 
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ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʜʝʣʘʤʠ. ʉʘʡʪ-ʚʠʟʠʪʢʘ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʨʝʧʫʪʘʮʠʦʥʥʦʡ 

ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ʨʝʢʣʘʤʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʚʳʟʚʘʪʴ ʜʦʚʝʨʠʝ ʘʫʜʠʪʦʨʠʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʨʘʥʝʝ ʮʝʣʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʘʡʪ-

ʚʠʟʠʪʢʫ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʨʘʟʜʝʣʘʤʠ: 

Å ʆ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʝ: ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʘʛʠʩʪʝʨʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʠ 

ʢʘʬʝʜʨʝ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ; 

Å ʇʨʠʝʤʥʘʷ ʢʦʤʧʘʥʠʷ: ʩʨʦʢʠ ʧʦʜʘʯʠ ʟʘʷʚʣʝʥʠʷ, ʦʩʥʦʚʥʳʝ ʚʩʪʫʧʠʪʝʣʴʥʳʝ 

ʵʢʟʘʤʝʥʳ ʠ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʧʦʩʪʫʧʣʝʥʠʷ, ʪ.ʝ. ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʙʫʜʫʱʝʛʦ 

ʘʙʠʪʫʨʠʝʥʪʘ; 

Å ʋʯʝʙʥʳʡ ʧʣʘʥ: ʧʝʨʝʯʝʥʴ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʢʫʨʩʦʚ; 

Å ʃʝʪʦʧʠʩʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: ʬʦʪʦʛʨʘʬʠʠ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʦʙʫʯʘʶʱʠʭʩʷ 

(ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ); 

Å ʂʘʢ ʥʘʩ ʥʘʡʪʠ: ʘʜʨʝʩ, ʪʝʣʝʬʦʥ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ, ʌʀʆ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʣʠʮ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʘʥʥʦʛʦ ʩʘʡʪʘ ʷʚʣʷʶʪʩʷ ʩʪʫʜʝʥʪʳ, ʧʦʣʫʯʠʚʰʠʝ ʩʪʝʧʝʥʴ 

ʙʘʢʘʣʘʚʨ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʩʚʦʝʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʪʫʨʝ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʘʜʘʧʪʠʚʥʫʶ ʚʝʨʩʪʢʫ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʙ-ʩʪʨʘʥʠʮ ʥʘ ʵʢʨʘʥʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1 ʄʘʛʠʩʪʨʘʪʫʨʘ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. URL: 

http://magistratura.su/university/  

2 ʈʝʡʪʠʥʛ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʈʦʩʩʠʠ. URL: 

http://vuzoteka.ru/ʚʫʟʳ/ʧʦʠʩʢ?d=ʤʘʛʠʩʪʨʘʪʫʨʘ  

3 ʄʘʛʠʩʪʨʘʪʫʨʘ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. URL: 

http://www.sfedu.ru/www/stat_pages22.show?p=EDU/N10065/B  

4 ʂʘʬʝʜʨʘ ʧʩʠʭʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʖʌʋ URL: 

http://pibg.tti.sfedu.ru  

5 ʉʨʝʜʩʪʚʘ ʨʝʢʣʘʤʳ. URL: http://adindustry.ru/advertising-media  

6 ʇʦʥʷʪʠʝ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ. URL: 

https://ru.wikipedia.org/wiki/ʅʘʨʫʞʥʘʷ_ʨʝʢʣʘʤʘ  

7 ʌʦʥʜ çʆʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝè. ʀʥʪʝʨʥʝʪ ʚ ʈʦʩʩʠʠ. URL: 

http://fom.ru/SMI-i-internet/13783  

8 ʆ ʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʩʘʡʪ-ʚʠʟʠʪʢʫ. URL: 

https://www.kp.ru/guide/sait-vizitka.html  
  

http://magistratura.su/university/
http://vuzoteka.ru/вузы/поиск?d=магистратура
http://www.sfedu.ru/www/stat_pages22.show?p=EDU/N10065/B
http://pibg.tti.sfedu.ru/
http://adindustry.ru/advertising-media
https://ru.wikipedia.org/wiki/Наружная_реклама
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ɸʅɸʃʀɿ ɼʀɿɸʁʅɸ ʉɸʁʊɸ  

ʎɽʅʊʈɸ ʀʅʂʃʖɿʀɺʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ ʖʌʋ 

 

ʄʦʨʝʚʘ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʠɹɾ, ʢ.ʪ.ʥ. ʂʦʤʧʘʥʠʝʮ ɺ.ʉ. 

ʀʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʛ.ʊʘʛʘʥʨʦʛ 

 

ʉʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʩʪʫʧʝʥʴʶ ʢ ʨʝʰʝʥʠʶ ʙʦʣʴʰʦʡ ʟʘʜʘʯʠ: ʨʝʜʠʟʘʡʥʫ ʩʘʡʪʘ 

ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʎʝʥʪʨ 

ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʖʌʋ ʠ 

ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʨʘʢʪʠʢʠ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʖʌʋ ʠ ʖʌʆ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. ʉʘʡʪ ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩʥʦ ï ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʘʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.   

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʡʪ ʎʝʥʪʨʘ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʖʌʋ ʥʘʭʦʜʠʪʩʷ 

ʚ ʜʦʚʦʣʴʥʦ - ʪʘʢʠ ʫʩʪʘʨʝʚʰʝʤ ʚʠʜʝ ʠ ʩ ʤʥʦʞʝʩʪʚʦʤ ʦʰʠʙʦʢ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ. 

ʋʩʣʦʞʥʷʝʪ ʩʠʪʫʘʮʠʶ ʪʦ, ʯʪʦ ʚʝʙ ï ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʬʝʨ ʠ ʙʫʢʚʘʣʴʥʦ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʬʫʥʢʮʠʦʥʘʣʳ, ʘ ʛʣʘʚʥʦʡ ʘʫʜʠʪʦʨʠʝʡ ʩʘʡʪʘ 

ʷʚʣʷʶʪʩʷ ʰʢʦʣʴʥʠʢʠ ʠ ʩʪʫʜʝʥʪʳ, ʠ ʜʣʷ ʠʭ ʧʨʠʚʣʝʯʝʥʠʷ ʥʝʧʨʝʤʝʥʥʦ ʥʫʞʥʦ ʠʜʪʠ ʚ 

ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʳʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʘʡʪʘ, 

ʦʪʙʦʨʝ ʚʠʜʦʚ ʨʘʙʦʪ ʜʣʷ ʨʝʜʠʟʘʡʥʘ. 

ʈʝʜʠʟʘʡʥ ʩʘʡʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʘʪʴ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ (ʢʘʢ 

ʤʠʥʠʤʫʤ, 1 ʨʘʟ ʚ 2-5 ʣʝʪ) ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʅʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʨʝʩʫʨʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʶʜʴʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʚʘʞʥʦ, ʯʪʦʙʳ ʩʘʡʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʠ ʩʧʝʮʠʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ.  

ɺ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʩʘʡʪ? 

1. ʇʨʠ ʦʪʢʨʳʪʠʠ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʠʥʪʝʨʬʝʡʩʘ ʚ ʛʣʘʟʘ ʙʨʦʩʘʝʪʩʷ ʝʛʦ 

ʫʩʪʘʨʝʚʰʠʡ ʜʠʟʘʡʥ. ʇʦʜ ʠʥʪʝʨʬʝʡʩʦʤ ʧʦʥʠʤʘʝʪʩʷ ʣʶʙʦʡ ʵʢʨʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʩʘʡʪʳ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʪ.ʜ.). ɽʩʣʠ 

ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʝʩʫʨʩʘʤ ʢʨʫʧʥʳʭ ʀʊ-ʢʦʤʧʘʥʠʡ ʢʘʢ Apple, Google, Microsoft ʠ ʪ.ʜ., ʪʦ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʘʩʧʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʜʠʟʘʡʥʘ ʠʥʪʝʨʬʝʡʩʘ: 

- Flat-ʜʠʟʘʡʥ. ʇʣʦʩʢʠʡ ʜʠʟʘʡʥ (ʘʥʛʣ. Flat Design) ð ʧʦ ʟʘʜʫʤʢʝ çʧʣʦʩʢʠʡ 

ʜʠʟʘʡʥè ʜʦʣʞʝʥ ʧʦʜʯʸʨʢʠʚʘʪʴ ʵʬʬʝʢʪ çʦʯʘʨʦʚʘʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʳè ʠ ʫʪʦʥʯʸʥʥʦʩʪʠ 

(ʨʠʩ.1).
 
 

 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʈʠʩʫʥʦʢ 3 - ʇʨʠʤʝʨ Flat-ʜʠʟʘʡʥʘ 
 

- Google ʚʳʧʫʩʪʠʣʘ Material Design. ʕʪʦ ʝʜʠʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʷʟʳʢ ʜʣʷ ʚʩʝʭ 

ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʡ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʧʳʪʘʝʪʩʷ ʠʤʠʪʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ, 

ʠʩʧʦʣʴʟʫʷ ʪʦʥʢʠʝ ʧʦʜʩʢʘʟʢʠ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ (ʨʠʩ 2).  

 
 

ʈʠʩʫʥʦʢ 4 - ʇʨʠʤʝʨ Material Design 
 

2. ɺʪʦʨʳʤ ʢʣʶʯʝʚʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʩʘʡʪʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʯʘʩʪʠʯʥʘʷ ʜʝʝʩʧʦʩʦʙʥʦʩʪʴ: ʥʝʢʦʪʦʨʳʝ ʢʘʨʪʠʥʢʠ ʥʝ ʦʪʢʨʳʚʘʶʪʩʷ ʠ ʪʝʢʩʪ ʩʤʝʱʝʥ 

(ʦʥʣʘʡʥ ʧʨʦʚʝʨʢʘ ʧʦʢʘʟʘʣʘ 47 ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ). 

3. ʉʘʡʪ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʠʤʝʝʪ ʢʥʦʧʢʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚʝʨʩʠʠ ʜʣʷ 

ʩʣʘʙʦʚʠʜʷʱʠʭ. 

4. ʐʨʠʬʪ ʚ ʢʥʦʧʢʘʭ ʧʨʦʟʨʘʯʥʳʡ ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʢʦʪʦʨʦʝ ʟʘʙʣʫʞʜʝʥʠʝ, ʯʪʦ 

ʢʥʦʧʢʠ ʥʝʘʢʪʠʚʥʳ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨ ʚʠʟʫʘʣʠʟʘʮʠʠ ʢʥʦʧʦʢ ʩ ʩʘʡʪʘ ʎʝʥʪʨʘ 

 

5. ɺʭʦʜ ʚ ʣʠʯʥʳʡ ʢʘʙʠʥʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ - ʵʪʦ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʤʘʨʢʝʪʠʥʛʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʘʤʫʶ ʚʘʞʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʫʚʠʜʝʪʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʚ 

ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ. ʀ ʩʦʛʣʘʩʥʦ ʚʪʦʨʦʡ ʪʝʦʨʠʠ, Z-ʧʘʪʪʝʨʥʘ, ʚʟʛʣʷʜ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʜʚʠʞʝʪʩʷ ʩʣʝʚʘ ï ʥʘʧʨʘʚʦ, ʜʘʣʝʝ ʚʥʠʟ ʥʘʣʝʚʦ, ʘ ʚʟʛʣʷʜ ʧʨʠ ʦʪʢʨʳʪʠʠ ʩʘʡʪ ʧʦʧʘʜʘʝʪ ʚ 

ʩʝʨʝʜʠʥʫ ʰʘʧʢʠ, ʘ ʧʦʪʦʤ ʥʘ ʚʢʣʘʜʢʫ çʎʝʥʪʨè ʠ ʜʘʣʝʝ ʥʘʧʨʘʚʦ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʧʫʩʢʘʷ 

çʃʠʯʥʳʡ ʢʘʙʠʥʝʪè. ɹʦʣʝʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʚʢʣʘʜʢʘ ʥʘʧʠʩʘʥʘ ʙʦʣʝʝ ʤʝʣʢʠʤ ʰʨʠʬʪʦʤ 

(ʨʠʩ.4). 

 

 
 

ʈʠʩʫʥʦʢ 4 - ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ 

 

6. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʦʢʦʰʢʦ ʧʦʠʩʢʘ ʞʝʣʘʪʝʣʴʥʦ ʧʦʷʚʣʝʥʠʝ ʪʝʥʠ ʠʣʠ ʠʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʧʦʣʝ ʧʦʠʩʢʘ ʩʪʘʣʦ ʘʢʪʠʚʥʦ. 

7. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʥʝʤʥʦʛʦ ʧʝʨʝʛʨʫʞʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ: ʥʘ ʥʝʡ ʨʘʩʧʦʣʦʞʝʥʳ ʠ 

ʮʝʣʠ ʎʝʥʪʨʘ (7 ʘʙʟʘʮʝʚ ʪʝʢʩʪʘ), ʠ ʩʪʨʫʢʪʫʨʘ ʎʝʥʪʨʘ, ʧʫʥʢʪʳ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʠ ʧʨʘʚʝ, ʠ ʩʚʷʟʴ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ɼʘʥʥʫʶ ʦʙʲʝʤʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʯʠʪʘʪʴ ʩ ʤʘʣʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

8. ʇʨʠ ʵʪʦʤ ʢ ʧʣʶʩʘʤ ʥʳʥʝʰʥʝʡ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʘʣʠʯʠʝ 

ʥʦʚʦʩʪʝʡ ʚ ʩʣʘʡʜʝʨʝ ʠ ʧʦʤʝʱʝʥʠʝ ʧʫʥʢʪʦʚ çʆʙʨʘʟʦʚʘʥʠʝè ʠ çʊʨʫʜʦʫʩʪʨʦʡʩʪʚʦè ʚ 

ʥʘʯʘʣʝ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʢʦʤʳʤʠ ʥʘ ʩʘʡʪʝ. 

9. ɺ ʰʘʧʢʝ ʠʥʪʝʨʬʝʡʩʘ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʩʩʳʣʦʢ ʥʘ ʫʥʠʢʘʣʴʥʳʝ ʩʪʨʘʥʠʮʳ: 

ʮʝʥʪʨ, ʥʦʚʦʩʪʠ, ʢʘʬʝʜʨʘ, ʜʦʩʪʫʧʥʘʷ ʩʨʝʜʘ, ʧʦʩʪʫʧʣʝʥʠʝ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʜʦʢʫʤʝʥʪʳ, 

ʛʘʣʝʨʝʷ, ʢʦʥʪʘʢʪʳ, ʧʦʣʝʟʥʳʝ ʩʩʳʣʢʠ. ʅʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ, ʪʝʤ 

ʩʘʤʳʤ ʩʜʝʣʘʚ ʰʘʧʢʫ ʤʝʥʝʝ ʟʘʛʨʫʞʝʥʥʦʡ. 

10. ʋʥʠʢʘʣʴʥʘʷ ʩʪʨʘʥʠʮʳ çʆʙʦʨʫʜʦʚʘʥʠʝè ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʙʦʣʴʰʦʛʦ 

ʧʨʦʥʫʤʝʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʠʟ 18 ʧʫʥʢʪʦʚ, ʢʦʪʦʨʳʡ ʚʨʷʜ ʣʠ ʙʫʜʝʪ ʧʨʦʯʠʪʘʥ 
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ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʯʠʪʘʶʪ ʩʘʡʪʳ, ʦʥʠ çʧʨʦʙʝʛʘʶʪè ʠʭ ʛʣʘʟʘʤʠ, ʧʦʵʪʦʤʫ 

ʚʘʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩʞʘʪʦ ʠ ʩ ʢʘʨʪʠʥʢʘʤʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴ 

ʩʫʪʴ ʪʝʢʩʪʘ. 

ʂʘʢʠʤʠ ʞʝ ʩʧʦʩʦʙʘʤʠ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʜʠʟʘʡʥʘ? ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʧʣʘʥʦʚʳʡ ʨʝʜʠʟʘʡʥ ʩʘʡʪʘ:  

1. ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʢʦʥʪʝʥʪʘ (ʪʝʢʩʪ, ʪʘʙʣʠʮʳ, ʚʠʜʝʦ ʠ ʪ.ʜ.). 

2. ʋʜʘʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʫʞʝ ʧʦʪʝʨʷʣʘ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ (ʫʩʪʘʨʝʣʘ).  

3. ʀʟʤʝʥʝʥʠʝ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʩʤʳʩʣʘ ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʩ 

ʮʝʣʴʶ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ (ʛʨʘʤʤʘʪʠʢʘ, ʧʫʥʢʪʫʘʮʠʷ, ʦʨʬʦʛʨʘʬʠʷ ʠ ʪ.ʜ.).  

4. ʀʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘʚʠʛʘʮʠʠ. ʊʦ ʝʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʛʣʘʚʥʦʝ ʤʝʥʶ, 

ʠʟʤʝʥʝʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʩʳʣʦʢ. ʄʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʠʣʠ ʫʜʘʣʝʥʳ ʢʘʢʠʝ-ʣʠʙʦ 

ʤʦʜʫʣʠ, ʠʟʤʝʥʷʶʱʠʝ ʩʠʩʪʝʤʫ ʥʘʚʠʛʘʮʠʠ, ʢ ʧʨʠʤʝʨʫ, ʤʦʜʫʣʴ ʧʦʭʦʞʠʭ ʟʘʧʠʩʝʡ, 

ʭʣʝʙʥʳʝ ʢʨʦʰʢʠ, ʧʦʩʪʨʘʥʠʯʥʘʷ ʥʘʚʠʛʘʮʠʷ ʠ ʪ.ʧ.  

5. ʀʟʤʝʥʝʥʠʝ ʢʦʤʧʦʥʦʚʢʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʟʤʝʥʷʝʪʩʷ ʚʟʘʠʤʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʪʨʘʥʠʮʘʭ. ʄʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ ʠʣʠ 

ʜʦʙʘʚʣʝʥʳ ʢʘʢʠʝ-ʪʦ ʯʘʩʪʠ ʩʘʡʪʘ. 

6. ʈʘʙʦʪʳ ʩ ʛʨʘʬʠʢʦʡ (ʜʦʙʘʚʣʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʨʠʩʫʥʢʦʚ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʟʘʤʝʱʘʶʱʝʛʦ ʪʝʢʩʪʘ ʠ ʪ.ʜ.).  

7. ʈʘʙʦʪʳ ʩ ʚʠʜʝʦ (ʜʦʙʘʚʣʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʚʠʜʝʦʨʦʣʠʢʦʚ ʥʘ ʩʘʡʪ). 

ʀʪʘʢ, ʧʨʦʚʝʜʷ ʘʥʘʣʠʟ ʥʳʥʝʰʥʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʘʡʪʘ ʠʥʢʣʶʟʠʚʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʤʳ ʚʳʷʚʠʣʠ ʥʝʢʦʪʦʨʳʝ ʦʰʠʙʢʠ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪ ɹ

ʨʝʜʠʟʘʡʥʘ ʠʥʪʝʨʬʝʡʩʘ ʩ ʮʝʣʴʶ ʝʛʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʣʘʥ ʂʫʧʝʨ ʦʙ ʠʥʪʝʨʬʝʡʩʝ. ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ï 

ʧʝʨ. ʩ ʘʥʛʣ. ï ʉʇʙ.: ʉʠʤʚʦʣʇʣʶʩ, 2009. ï 688 ʩ. 

 

 

ɸʂʊʋɸʃʔʅʆʉʊʔ ʈɸɿʈɸɹʆʊʂʀ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʈɽʉʋʈʉɸ ɼʃʗ 

ɸɼɸʇʊɸʎʀʀ ʉʊʋɼɽʅʊʆɺ ʂ ʆɹʋʏɽʅʀʖ ɺ ɺʋɿɽ 

 

ʇʦʞʠʚʠʣʢʦ ʆ.ʀ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʘʷ 

ʢʘʬʝʜʨʦʡ çʇʩʠʭʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè ʃʳʟʴ ʅ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʘ ʢ ʜʘʣʴʥʝʡʰʝʡ 

ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ, ʧʦʣʫʯʝʥʠʝ ʙʝʩʮʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ ʚ ʞʠʟʥʠ. ʅʦ ʧʦʢʘ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʪʦʣʴʢʦ ʥʘʯʘʣʩʷ, ʥʝʢʦʪʦʨʳʤ ʩʪʫʜʝʥʪʘʤ ʙʳʚʘʝʪ ʪʨʫʜʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʦʪʦʢʝ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʘʢ ʠ ʚ ʣʶʙʦʡ ʞʠʚʦʡ ʩʨʝʜʝ, ʫʤʝʥʠʝ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ. ʇʦʜʦʙʥʦ ʞʠʚʦʪʥʳʤ ʠ ʨʘʩʪʝʥʠʷʤ, 
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ʢʦʪʦʨʳʝ ʧʨʠʩʧʦʩʦʙʠʣʠʩʴ ʢ ʨʘʟʣʠʯʥʳʤ ʤʝʩʪʘʤ ʦʙʠʪʘʥʠʷ, ʯʪʦʙʳ ʚʳʞʠʪʴ ʯʝʣʦʚʝʢ 

ʘʜʘʧʪʠʨʫʝʪʩʷ ʚ ʩʚʦʝʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʘʜʘʧʪʘʮʠʠ. ɸʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʘ ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʢ ʥʦʚʦʡ ʜʣʷ ʥʝʛʦ ʩʨʝʜʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʫʯʝʙʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ. ɸʜʘʧʪʘʮʠ ̫ʢ ʦʙʫʯʝʥʠʶ ʚ ʚʫʟʝ ʪʘʢʞʝ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ 

ʧʨʝʜʧʦʩʳʣʢʘ ʘʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʩʦʟʜʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʝʝ ɻʬʬʝʢʪʠʚʥʦʩʪʠ ʯʝʨʝʟ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʂʊ) ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ; ʩ ʫʯʝʪʦʤ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ (ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ), ʪ.ʝ. ʩʧʦʩʦʙʥʦʩʪʠ 

ʣʠʯʥʦʩʪʠ ʙʝʟ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʥʦʚʫʶ ʩʨʝʜʫ [4]. ʊʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʘʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʧʨʦʮʝʩʩ, ʥʦ ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʦʩʚʦʝʥʠʷ 

ʩʪʫʜʝʥʪʘʤʠ ʥʦʚʦʛʦ ʩʪʘʪʫʩʘ ʩʪʫʜʝʥʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʫʟʘ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʪʠʧʠʯʥʳʭ ʟʘʪʨʫʜʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʶʪ 

ʩʦʚʨʝʤʝʥʥʳʝ ʤʣʘʜʰʝʢʫʨʩʥʠʢʠ ʚ ʧʝʨʠʦʜ ʠʭ ʘʜʘʧʪʘʮʠʠ [3]: 

1. ʉʪʫʜʝʥʪʳ, ʧʦʩʪʫʧʠʚʰʠʝ ʚ ʚʫʟ, ʠʤʝʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʦ ʰʢʦʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʯʝʨʘʰʥʠʝ 

ʘʙʠʪʫʨʠʝʥʪʳ ʠʩʧʳʪʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʟʥʘʥʠʡ ʧʦ ʤʥʦʛʠʤ ʰʢʦʣʴʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ. 

2. ʋ ʤʥʦʛʠʭ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʦʪʩʫʪʩʪʚʫʶʪ ʫʩʪʦʡʯʠʚʳʝ ʥʘʚʳʢʠ ʧʦʣʴʟʦʚʘʥʠʷ 

ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʥʘʧʠʩʘʥʠʷ ʢʦʥʩʧʝʢʪʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

3. ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʧʨʠʭʦʜʷʪ ʚ ʚʫʟ ʚ ʧʘʩʩʠʚʥʦʡ ʨʦʣʠ ʫʯʝʥʠʢʘ, ʩ 

ʫʙʝʞʜʝʥʠʝʤ, ʯʪʦ ʠʭ ʘʙʩʦʣʶʪʥʦ ʚʩʝʤʫ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴ ʚʫʟ. 

4. ʉʣʘʙʳʡ ʫʨʦʚʝʥʴ ʚʦʩʧʠʪʘʥʠʷ, ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, ʢʫʣʴʪʫʨʳ, ʞʠʟʥʝʥʥʦʛʦ 

ʦʧʳʪʘ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʩʦʮʠʘʣʴʥʫʶ ʠʥʬʘʥʪʠʣʴʥʦʩʪʴ ʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʫʯʝʙʝ. 

5. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʚʳʨʘʞʝʥʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʪʦʣʴʢʦ ʚ ʭʦʜʝ ʘʜʘʧʪʘʮʠʠ ʥʘʯʠʥʘʶʪ ʦʩʦʟʥʘʚʘʪʴ ʚʩʶ 

ʩʝʨʴʝʟʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʧʨʦʬʝʩʩʠʠ. 

6. ʅʘʯʠʥʘʶʱʠʝ ʩʪʫʜʝʥʪʳ ʠʩʧʳʪʳʚʘʶʪ ʥʝʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʠʤ ʧʦ 

ʩʠʣʘʤ ʫʩʧʝʰʥʦʝ ʦʙʫʯʝʥʠʝ. 

ʇʦ ʤʥʝʥʠʶ ʈ.ʈ. ʍʫʩʘʠʥʦʚʦʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʫʩʣʦʚʠʷʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʛʨʫʧʧʦʦʙʨʘʟʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ. ʅʘ ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʚʣʠʷʶʪ 

ʩʫʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʥʘʚʳʢʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘʢʪʠʚʥʦʩʪʴ-ʧʘʩʩʠʚʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʟʘʜʘʯ ʠ ʪ.ʜ.) ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ (ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʚ ʚʫʟʝ; ʬʦʨʤʳ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ ʠ ʪ.ʜ) [6]. 

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʟʘʯʘʩʪʫʶ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ ʩʪʫʜʝʥʪʘʤ ʧʦʤʦʛʘʝʪ ʦʙʱʝʥʠʝ ʩ 

ʢʫʨʘʪʦʨʦʤ ʠ ʦʜʥʦʛʨʫʧʧʥʠʢʘʤʠ, ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʩʪʘʨʰʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʪʫʜʝʥʯʝʩʢʦʝ 
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ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʢʦʣʣʝʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʧʨʠ ʫʩʣʦʚʠʠ ʘʢʪʠʚʥʦʡ 

ʧʦʟʠʮʠʠ ʩʘʤʦʛʦ ʩʪʫʜʝʥʪʘ [5]. ʅʘʧʨʠʤʝʨ, ʦʥ ʤʦʞʝʪ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʥʘʣʘʞʠʚʘʪʴ 

ʢʦʥʪʘʢʪʳ ʠ ʧʦʣʫʯʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʭʦʜʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, 

ʙʝʩʢʦʥʬʣʠʢʪʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʥʦʚʫʶ ʩʨʝʜʫ.  

ʅʦ ʫʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʨʘʟʣʠʯʘʝʪʩʷ. ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, 

ʢʦʛʜʘ ʥʠ ʦʜʥʦ ʠʟ ʵʪʠʭ ʨʝʰʝʥʠʡ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʜʠʚʠʜʘ. ɹʦʣʝʝ ʥʠʟʢʘʷ 

ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʴ ʪʘʢʠʭ ʩʪʫʜʝʥʪʦʚ, ʩʦʭʨʘʥʷʶʱʘʷʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ 

ʦʙʫʯʝʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʥʘ ʠʭ ʤʦʪʠʚʘʮʠʠ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʥʘ 

ʠʭ ʫʯʝʙʥʦʡ ʫʩʧʝʰʥʦʩʪʠ [2]. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʩʧʨʦʩʠʪʴ 

ʣʠʯʥʦ, ʟʘʙʳʚʯʠʚʦʩʪʴʶ, ʟʘʤʢʥʫʪʦʩʪʴʶ ʩʪʫʜʝʥʪʘ, ʤʦʨʘʣʴʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ, 

ʫʩʢʦʨʝʥʠʝʤ ʨʠʪʤʘ ʞʠʟʥʠ, ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʣʶʜʝʡ, ʧʦʚʳʰʝʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʣʠʯʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʘʜʘʧʪʘʮʠʷ 

ʯʝʣʦʚʝʢʘ ʚ ʠʟʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ [4]. ʅʝ ʚʩʝʤ ʩʪʫʜʝʥʪʘʤ 

ʫʜʘʝʪʩʷ ʣʝʛʢʦ ʚʦʡʪʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʫʟʘ, ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʦʙʫʯʝʥʠʶ.  ʆʪʩʫʪʩʪʚʠʝ ʦʙʱʝʥʠʷ ʩʦ ʩʚʦʠʤʠ ʩʚʝʨʩʪʥʠʢʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ 

ʙʣʦʢʠʨʫʝʪ ʩʪʫʜʝʥʪʫ ʜʦʩʪʫʧ ʢ ʥʝʢʦʪʦʨʦʡ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʪʘ 

ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʧʨʦʚʦʮʠʨʫʝʪ ʫ ʩʪʫʜʝʥʪʘ ʩʪʨʝʩʩʦʚʳʝ ʩʦʩʪʦʷʥʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʜʝʟʘʜʘʧʪʘʮʠʷ ʩʪʫʜʝʥʪʦʚ ʟʘʯʘʩʪʫʶ ʩʚʷʟʘʥʘ ʩ ʘʢʪʠʚʥʦ ʠʟʙʝʛʘʶʱʝʡ 

ʩʪʨʘʪʝʛʠʝʡ ʧʦʚʝʜʝʥʠʷ, ʦʪʨʳʚʘʶʱʝʡ ʝʛʦ ʦʪ ʨʝʘʣʴʥʦʩʪʠ, ʨʘʟʨʫʰʘʶʱʝʡ ʩʚʷʟʠ ʩ 

ʦʢʨʫʞʘʶʱʠʤʠ ʠ ʧʨʠʚʦʜʷʱʝʡ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠʟʚʥʝ [1], ʥʘ 

ʧʦʤʦʱʴ ʪʘʢʠʤ ʩʪʫʜʝʥʪʘʤ ʜʦʣʞʥʘ ʧʨʠʡʪʠ ʧʨʦʜʫʢʪʠʚʥʘʷ ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʘʷ ʢʦʥʪʘʢʪ ʩʦ ʩʪʫʜʝʥʪʦʤ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ ʝʛʦ ʢʦʥʪʘʢʪ ʩ 

ʨʝʘʣʴʥʦʩʪʴʶ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʘʞʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʫʟʘ. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʦʥʣʘʡʥʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʦʣʫʯʠʚ ʜʦʩʪʫʧ ʢ ʪʘʢʦʤʫ ʨʝʩʫʨʩʫ, ʩʪʫʜʝʥʪʳ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʨʛʘʥʠʟʫʶʪʩʷ ʠ ʧʦʣʫʯʘʶʪ ʠʥʪʝʨʝʩʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʩʨʝʜʩʪʚʦʤ ʚʳʷʚʣʝʥʠʷ 

ʘʢʪʫʘʣʴʥʳʭ ʜʣʷ ʩʦʦʙʱʝʩʪʚʘ ʚʫʟʘ ʧʨʦʙʣʝʤ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʦʚ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʪʘʣʘ, 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʩʪʫʧ ʢ ʚʥʫʪʨʝʥʥʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʚʫʟʘ, ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʝʞʜʫ ʩʦʙʦʡ, ʚʝʩʪʠ ʦʙʩʫʞʜʝʥʠʝ ʧʦ 

ʠʥʪʝʨʝʩʫʶʱʠʤ ʚʦʧʨʦʩʘʤ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʧʨʦʩʘʭ.  

ʇʦʩʢʦʣʴʢʫ ʚ ʮʝʣʷʭ ʘʜʘʧʪʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʚʳʰʘʶʱʝʛʦ ʛʨʫʧʧʦʚʫʶ ʩʧʣʦʯʝʥʥʦʩʪʴ ʩʪʫʜʝʥʯʝʩʢʦʛʦ 

ʢʦʣʣʝʢʪʠʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʪʘʢʠʤ ʦʙʫʯʝʥʠʝʤ.  

ɸʥʘʣʠʟʠʨʫʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʘʮʠʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʧʨʠʚʳʢʣʠ ʫʪʦʯʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʠʩʪʘʥʮʠʦʥʥʦ, 

ʟʘʯʘʩʪʫʶ ʜʘʞʝ ʘʥʦʥʠʤʥʦ. ɺ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʝʩʫʨʩ ʯʘʩʪʦ 

ʟʘʜʘʚʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʚ ʜʦʩʪʫʧʥʦʤ ʠ ʧʦʥʷʪʥʦʤ ʬʦʨʤʘʪʝ ʠʟʣʦʞʝʥʠʷ. ʇʦʤʦʱʴ ʚ 
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ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʧʦʜʜʝʨʞʢʠ ʩʪʫʜʝʥʪʦʚ, ʛʜʝ ʙʫʜʫʪ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʦʪʚʝʪʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʠʥʪʝʨʝʩʫʶʱʠʤ ʚʦʧʨʦʩʘʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʢ ʦʙʫʯʝʥʠʶ 

ʚ ʚʫʟʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ: 

ï ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʥʠʥʛʘʭ; 

ï ʜʠʩʢʫʩʩʠʠ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʪʝʤʳ;  

ï ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʣʫʯʰʝʤʫ ʧʦʥʠʤʘʥʠʶ 

ʩʪʫʜʝʥʪʦʤ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ; 

ï ʦʧʨʦʩʳ ʜʣʷ ʩʙʦʨʘ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʚʫʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦʡ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ;   

ï ʙʣʦʢ ʯʘʩʪʦ ʟʘʜʘʚʘʝʤʳʭ ʚʦʧʨʦʩʦʚ ʩ ʦʪʚʝʪʘʤʠ;  

ï ʦʙʫʯʘʶʱʠʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʩʩʳʣʢʠ ʥʘ ʧʦʣʝʟʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ 

ʨʘʟʚʠʚʘʶʱʠʝ ʨʝʩʫʨʩʳ;  

ï ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ; 

ï ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʣʣʝʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ. 

ɺʚʝʜʝʥʠʝ ʧʦʜʦʙʥʦʛʦ ʨʝʩʫʨʩʘ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʜʦʙʩʪʚʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʠ ʩʥʠʞʝʥʠʶ ʥʝʜʦʧʦʥʠʤʘʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʨʪʘʣʘ ʩʤʦʛʫʪ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʪʚʝʪʳ ʩʪʫʜʝʥʪʘʤ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʳʡ ʠ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʚʫʟʘ. 
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ʌʆʈʄɸʃʀɿɸʎʀʗ ʊʈɽɹʆɺɸʅʀʁ ʂ ʈɸɿʈɸɹʆʊʂɽ ʄʆɹʀʃʔʅʆɻʆ 

ʇʈʀʃʆɾɽʅʀʗ ʉ ɹʆʉ-ʀʅʊɽʈʌɽʁʉʆʄ 

 

ʈʫʚʠʥʩʢʘʷ ɸ.ʆ., ʂʦʩʪʶʢ ɺ.ʇ.   

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʠɹɾ ʂʦʤʧʘʥʠʝʮ ɺ.ʉ.  

ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʖʞʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɹʆʉ (ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ) ð ʪʝʭʥʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ 

ʢʦʤʧʣʝʢʩ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʥʝʤʝʜʠʮʠʥʩʢʠʭ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ 

ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʯʝʣʦʚʝʢʫ ʧʦʩʨʝʜʩʪʚʦʤ ʚʥʝʰʥʝʡ ʮʝʧʠ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʠʣʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ɹʆʉ-ʧʨʦʮʝʜʫʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʟʨʠʪʝʣʴʥʳʝ, ʩʣʫʭʦʚʳʝ, ʪʘʢʪʠʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʩʠʛʥʘʣʳ-ʩʪʠʤʫʣʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʪʴ 

ʥʘʚʳʢʠ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʟʘ ʩʯʝʪ ʪʨʝʥʠʨʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʣʘʙʠʣʴʥʦʩʪʠ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ. ɿʘʜʘʯʝʡ ɹʆʉ-ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠ ̫ ʠʤʠ ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ, ʠʛʨʦʚʳʭ ʠ ʜʨʫʛʠʭ 

ʧʨʠʝʤʦʚ ʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ [1, 2].  

ʇʨʦʚʝʜʝʥʥʳʡ ʨʘʥʝʝ ʚ ʨʘʤʢʘʭ ʅʀʈʄ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʤʦʛ ʦʧʠʩʘʪʴ 

ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʦʜʭʦʜʳ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʫʪʦʯʥʠʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ [3]. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ NEUROSKY MINDWAVE, ʧʦʠʩʢ ʥʝʜʦʩʪʘʪʢʦʚ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʨʝʥʠʨʦʚʢʠ ʤʝʭʘʥʠʟʤʦʚ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦ-ʛʘʨʥʠʪʫʨ. 

ɺ ʨʘʤʢʘʭ ʨʘʙʦʪʳ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ: 

¶ Effective Learner, 

¶ BrainWave Visualizer, 

¶ NeuroFun. 

ʇʨʠʣʦʞʝʥʠʝ Effective Learner ʩʯʠʪʳʚʘʝʪ ʤʦʟʛʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʪʦʙʨʘʞʘʝʪ 

ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ï ʦʪ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ (Most effective) ʜʦ ʥʘʠʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ (Least effective) (ʈʠʩʫʥʦʢ 1) 

[3,5].  
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ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʨʠʣʦʞʝʥʠʝ Effective Learner. 

 

ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʦʛʨʘʤʤʳ Effective Learner ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ʜʘʥʥʳʭ. ɼʦʩʪʦʠʥʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʟʚʦʣʷʶʱʝʝ ʬʠʢʩʠʨʦʚʘʪʴ 

ʠʭ ʚʦ ʚʨʝʤʝʥʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʦʨʦʥʥʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠʣʦʞʝʥʠʝ BrainWave Visualizer ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʘʪʴ 

ʦʙɦʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʦʟʛʘ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ (ʈʠʩʫʥʦʢ 2). ʊʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʘʷ ʛʠʩʪʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʨʠʪʤʦʚ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [3,6]. 

  

 
 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʣʦʞʝʥʠʝ BrainWave Visualizer. 

 

ʇʨʠʣʦʞʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦ, ʥʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʦ ʪʦʣʴʢʦ ʦʧʳʪʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʦʡ ʥʝʡʨʦ-ʛʘʨʥʠʪʫʨʳ. ɼʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʝʜʦʩʪʘʪʢʦʤ ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʦʪʩʫʪʩʪʚʠʝ ʠʛʨʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʳʩʪʨʦ ʧʦʪʝʨʷʝʪ ʠʥʪʝʨʝʩ ʢ 

ʧʨʠʣʦʞʝʥʠʶ.  
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ʇʨʠʣʦʞʝʥʠʝ Neurofun ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʥʠ-ʠʛʨʫ, ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʛʥʘʣʘʤʠ 

ʩ ʥʝʡʨʦ-ʛʘʥʠʪʫʨʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʩʢʦʨʠʪʴ ʜʚʠʞʝʥʠʝ ʪʨʘʢʪʦʨʘ, 

ʠʩʧʦʣʴʟʫʷ ʦʜʠʥ ʠʟ ʜʚʫʭ ʨʝʞʠʤʦʚ: ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʣʠ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ ʤʝʜʠʪʘʮʠʠ (ʈʠʩʫʥʦʢ 3) [7].  

 

 

 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʣʦʞʝʥʠʝ Neuro 

fun 

 

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʚʳʰʘʝʪ ʠʥʪʝʨʝʩ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʬʠʢʩʠʨʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʫʨʦʚʥʝ 

ʚʳʙʨʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʪʨʝʤʠʪʴʩʷ ʫʣʫʯʰʘʪʴ ʨʝʟʫʣʴʪʘʪ.  ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ. ʏʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʥʘʫʯʠʣʩʷ ʫʧʨʘʚʣʷʪʴ ʫʨʦʚʥʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʘʩʩʣʘʙʣʝʥʠʷ(ʤʝʜʠʪʘʮʠʠ) ʤʦʞʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʦʰʝʣ ʜʘʥʥʫʶ ʠʛʨʫ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʡʨʦ-ʛʘʨʥʠʪʫʨʘ NEUROSKY MINDWAVE  ʜʘʸʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʋʩʣʦʞʥʝʥʠʝ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʢʪʦʨʦʤ ʜʘʣʦ 

ʙʳ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʫʨʦʚʥʷ ʚʦʣʥ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʧʝʢʪʨʦʚ.  

ʉʨʘʚʥʠʚ ʧʨʠʣʦʞʝʥʠʷ, ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ: 

¶ ɹʳʪʴ ʠʥʬʦʨʤʘʪʠʚʥʳʤ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ, ʢʘʢʦʡ ʠʤʝʥʥʦ 

ʧʘʨʘʤʝʪʨ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʠ ʥʘ ʩʢʦʣʴʢʦ. 

¶ ʉʦʜʝʨʞʘʪʴ ʠʛʨʦʚʳʝ ʵʣʝʤʝʥʪʳ. ʎʝʣʝʚʘʷ ʘʫʜʠʪʦʨʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʤʦʙʠʣʴʥʳʭ ʥʝʡʨʦ-ʛʘʨʥʠʪʫʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʥʝ 

ʦʧʳʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʵʪʦʤʫ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʩʫʤʝʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʫʜʝʨʞʘʪʴ ʝʛʦ ʚʥʠʤʘʥʠʝ. 

¶ ʀʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʩʣʦʞʥʦʩʪʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʛʨʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʥʝ ʠʤʝʶʪ ʨʘʟʜʝʣʝʥʠʷ ʧʦ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʫʪʨʘʪʠʪʴ ʠʥʪʝʨʝʩ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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¶ ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʩ ʧʨʠʣʦʞʝʥʠʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʤʦʪʨʝʪʴ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʟʛʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʊʈɽɹʆɺɸʅʀʁ ʂ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆʄʋ ʀʅʊɽʈʌɽʁʉʋ 

ʂʈɸʋɼʉʆʈʉʀʅɻʆɺʆʁ ʇʃɸʊʌʆʈʄʓ ɼʃʗ ɺʋɿɸ 

 

ʉʫʭʦʥʦʩʝʥʢʦ ɼ.ɽ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ - ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʠɹɾ, ʢ.ʪ.ʥ. ʂʦʤʧʘʥʠʝʮ ɺ.ʉ. 

ʀʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ ʖʞʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʛ.ʊʘʛʘʥʨʦʛ 

 

ʂʨʘʫʜʩʦʨʩʠʥʛ ʩʝʡʯʘʩ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʢʘʢ ʤʦʜʝʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʣʶʙʳʭ  

ʧʨʦʙʣʝʤ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʧʝʨʝʜ ʙʠʟʥʝʩʦʤ, ʧʝʨʝʜ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʦʙʱʝʩʪʚʦʤ ʚ 

ʮʝʣʦʤ. ɺ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤʳ  ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʨʝʰʝʥʠʝ ʢʘʢʦʡ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʧʝʨʝʜʘʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠ ʦʯʝʥʴ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʛʨʫʧʧʝ ʣʶʜʝʡ,  ʠ ʟʘ ʩʯʝʪ ʵʪʦʛʦ 

ʩʪʦʠʤʦʩʪʴ ʠ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʨʘʜʠʢʘʣʴʥʦ ʩʥʠʞʘʶʪʩʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʘʨʠʘʥʪ ʦʬʦʨʤʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʚʫʟʘ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

https://store.neurosky.com/products/effective-learner
https://store.neurosky.com/products/brainwave-visualizer-android
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ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ 

ʧʦʩʧʦʩʦʙʩʪʚʫʶʪ  ʫʣʫʯʰʝʥʠʶ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʠ ʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʠʤʝʪʴ ʪʘʢʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ, 

ʢʘʢ: 

1. ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʠʜʝʠ ʠ ʦʙʤʝʥʘ 

ʠʤʠ. 

2. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʫʟʘ. 

3. ʉʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʦʙʫʞʜʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʢ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʨʘʙʦʪʝ. 

4. ʅʘʢʦʧʣʝʥʠʝ ʙʘʟʳ ʧʨʠʢʣʘʜʥʳʭ ʟʥʘʥʠʡ ʠ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʚʫʟʘʭ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ  ʤʦʜʫʣʠ 

ʧʣʘʪʬʦʨʤʳ: 

¶ ɹʘʥʢ-ʠʜʝʡ ï ʤʝʩʪʦ ʩʙʦʨʘ, ʛʝʥʝʨʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʠ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʝ ʦʙʩʫʞʜʝʥʠʝ, ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝ; 

¶ ɹʠʟʥʝʩ-ʢʝʡʩʳ ï ʦʙʣʘʩʪʴ ʜʣʷ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʝʰʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʝʡʩʦʚ; 

¶ ʕʢʩʧʝʨʪʥʦʝ ʤʥʝʥʠʝ ï ʤʦʜʫʣʴ ʪʦʣʴʢʦ ʜʣʷ ʵʢʩʧʝʨʪʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ; 

¶ ʋʩʧʝʰʥʳʝ ʨʘʙʦʪʳ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʩ ʦʪʯʝʪʘʤʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 

ʚʥʝʜʨʝʥʠʷ ʨʝʰʝʥʠʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʪʝʨʬʝʡʩʘ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʢʦʥʢʫʨʝʥʪʦʚ. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʩʘʡʪʦʚ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʳʭ 

ʧʣʘʪʬʦʨʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʫ (ʨʠʩ. 1).  

 

ʘ) 
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ʙ)  

 

ʚ)  

https://godesigner.ru/
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʩʘʡʪʦʚ ʢʨʘʫʜʩʦʨʩʠʥʛʘ: ʘ) ï ʧʣʘʪʬʦʨʤʘ Indiegogo( 

https://www.indiegogo.com); ʙ) ï ʧʣʘʪʬʦʨʤʘ Godesigner! (https://godesigner.ru); ʚ) ï 

ʧʣʘʪʬʦʨʤʘ 99designs ( https://99designs.com).  

ʉʨʝʜʠ ʦʙʱʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʬʦʨʤʣʝʥʠʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ: ʥʘ ʧʝʨʚʦʤ 

ʞʝ ʵʢʨʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʘʡʜʝʨ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʩʝʨʚʠʩʘ, ʙʳʩʪʨʘʷ 

ʢʥʦʧʢʘ ʜʣʷ ʧʦʠʩʢʘ ʠʩʧʦʣʥʠʪʝʣʷ, ʥʠʞʝ ʨʘʩʧʦʣʦʞʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʝʢʪʳ, ʥʦ ʥʝ ʚʝʟʜʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʘʟʜʝʣʝʥʠʝ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʯʪʦ ʥʝ ʦʯʝʥʴ ʫʜʦʙʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ.  ɺʥʝʰʥʝ ʩʘʡʪʳ ʚʳʛʣʷʜʷʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ, ʚʳʜʝʨʞʘʥʳ ʚ ʝʜʠʥʦʤ ʩʪʠʣʝ, 

ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʣʝʤʝʥʪʳ ʘʥʠʤʘʮʠʠ.ʉ ʫʯʝʪʦʤ ʘʥʘʣʠʟʘ ʢʦʥʢʫʨʝʥʪʦʚ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʪʠʧ ʩʪʘʨʪʦʚʦʡ ʩʪʨʘʥʠʮʳ ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʚʫʟʘ 

(ʨʠʩ. 2). 

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʦʪʦʪʠʧ ʩʪʘʨʪʦʚʦʡ ʩʪʨʘʥʠʮʳ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʘʡʪʘ 

https://www.indiegogo.com/
https://godesigner.ru/
https://99designs.com/
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ʅʝʤʘʣʦʚʘʞʥʳʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʘʢʝʪʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʜʣʷ 

ʨʝʩʫʨʩʘ. ʄʥʦʡ ʙʳʣ ʚʳʙʨʘʥ ʩʝʨʚʠʩ ColorScheme ʜʣʷ ʧʦʜʙʦʨʘ ʮʚʝʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʙʫʜʫʪ ʠʜʪʠ ʪʝʤʥʦ-ʩʝʨʳʡ ʠ ʙʝʣʳʡ, ʘʢʮʝʥʪʳ ʚ ʩʘʡʪʝ ʙʫʜʫʪ 

ʨʘʩʩʪʘʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʦʙʨʘʥʥʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ (ʨʠʩ.3).  

ɾʝʣʪʳʡ ʮʚʝʪ ʩʪʠʤʫʣʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʟʛʘ ʠ ʚʳʟʳʚʘʝʪ ʫ ʯʝʣʦʚʝʢʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʦʢʨʫʞʘʶʱʝʤʫ ʤʠʨʫ. ɾʝʣʪʳʡ - ʜʦʣʛʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʧʘʤʷʪʠ. ɿʝʣʝʥʳʡ  ʷʚʣʷʝʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʥʝʤʫ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ 

ʨʦʜʩʪʚʝʥʥʳʤ ʞʝʣʪʦʤʫ. ɸ ʦʪʪʝʥʢʠ ʧʫʨʧʫʨʥʦʛʦ ʧʦʤʦʛʫʪ ʨʘʩʩʪʘʚʠʪʴ ʘʢʮʝʥʪʳ ʥʘ 

ʥʫʞʥʳʭ ʚʝʱʘʭ. 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪ ʧʦʜʙʦʨʘ ʮʚʝʪʦʚʦʡ ʛʘʤʤʳ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʘʡʪʘ 

 

ʉʣʝʜʫʷ ʧʨʠʤʝʨʫ Google, ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʚ ʜʠʟʘʡʥʝ ʨʝʩʫʨʩʘ ʧʨʠʥʮʠʧʫ 

Material Design. ʗ ʩʯʠʪʘʶ, ʯʪʦ ʵʪʦʪ ʚʘʨʠʘʥʪ ʙʫʜʝʪ ʢʘʢ ʥʠʢʦʛʜʘ ʢʩʪʘʪʠ, ʪʘʢ ʢʘʢ ʵʪʦʪ 

ʪʠʧ ʩʦʜʝʨʞʠʪ  ʧʦʜʩʢʘʟʢʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʝ ʘʢʮʝʥʪʠʨʫʷ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʥʘ ʩʝʙʷ. ɺʝʜʴ ʛʣʘʚʥʘʷ ʥʘʰʘ ʮʝʣʴ ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ ʫʜʦʙʥʳʡ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʥʝ ʦʪʚʣʝʢʘʶʱʠʡ ʦʪ ʦʩʥʦʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʘʡʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʪʦʛʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʩʪʘʣ ʥʝʙʦʣʴʰʦʡ ʧʨʦʪʦʪʠʧ 

ʢʨʘʫʜʩʦʨʩʠʥʛʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʚʫʟʘ, ʩ ʧʦʜʙʦʨʦʤ ʪʝʭʥʠʢʠ ʜʠʟʘʡʥʘ ʠ ʮʚʝʪʦʚ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʂʫʧʝʨ ɸʣʘʥ ʆʙ ʠʥʪʝʨʬʝʡʩʝ. ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ï 

ʧʝʨ. ʩ ʘʥʛʣ. ï ʉʇʙ.: ʉʠʤʚʦʣʇʣʶʩ, 2009. ï 688 ʩ. 

ɼʝʩʷʪʳʭ ʄ. . Material Design: ʥʘ ʃʫʥʫ ʠ ʦʙʨʘʪʥʦ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://habrahabr.ru/company/redmadrobot/blog/252773/ 

Colorscheme - ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʜʙʦʨʘ ʮʚʝʪʦʚ ʠ ʛʝʥʝʨʘʮʠʠ ʮʚʝʪʦʚʳʭ ʩʭʝʤ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: https://colorscheme.ru/  

https://colorscheme.ru/
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2. ʈʦʩʩʠʥʩʢʘʷ ʄ.ɺ. ʂʨʘʫʜʩʦʨʩʠʥʛ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʫʟʘʭ // ʉʦʚʨʝʤʝʥʥʳʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ˉo 2(25). 2017 ï ʉ. 138-142. 
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ɺʓɹʆʈ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʂʆʅʊɽʅʊʆʄ (CMS) ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ 

ʀʅʊɽʈʅɽʊ - ʄɸɻɸɿʀʅɸ 

 

ʏʝʛʦʜʘʝʚʘ ʂ.ʂ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʇʠɹɾ ʂʦʤʧʘʥʠʝʮ ɺ.ʉ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʜʘʞʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʥʪʝʨʥʝʪ - ʤʘʛʘʟʠʥ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʙʦʨ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʥʝʪ - ʤʘʛʘʟʠʥʘ. 

ɺʦ ʚʩʝʤ ʛʣʦʙʘʣʴʥʦʤ ʤʥʦʛʦʦʙʨʘʟʠʠ ʧʨʦʙʣʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʤʝʩʪ ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʧʣʘʪʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʣʶʙʦʡ 

ʠʥʪʝʨʥʝʪ - ʨʝʩʫʨʩ, ʙʫʜʴ ʪʦ ʤʘʛʘʟʠʥ, ʵʣʝʢʪʨʦʥʥʘʷ ʟʘʧʠʩʴ ʢ ʚʨʘʯʫ ʠʣʠ ʩʠʩʪʝʤʘ ʜʣʷ 

ʦʥʣʘʡʥ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ (ʘʥʛʣ. Content management system, CMS) ð 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ, ʠʥʘʯʝ ð ʢʦʥʪʝʥʪʦʤ (ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ content).  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ CMS ʜʘʞʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʪɻʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʪʝʨʬʝʡʩʘ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʜʫʢʪʘ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʝʛʦ ʫʙʝʞʜʝʥʠʡ ʠ ʵʤʦʮʠʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʜʦʩʪʠʞʝʥʠʡ ʠ ʦʱʫʱʝʥʠʡ ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʝʥ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʝʩʣʠ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʫʯʪʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ, 

ʧʦʵʪʦʤʫ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʛʨʘʝʪ ʚʳʙʦʨ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʙʱʝʧʨʠʥʷʪʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ CMS ʧʦ ʤʘʩʰʪʘʙʘʤ ʠ ʥʘʟʥʘʯʝʥʠʶ. 

ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ CMS ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʧʨʝʜʝʣʷʝʪ ʪʘʢʞʝ ʠ ʪʦ, 

ʜʘʥʥʳʝ ʢʘʢʦʛʦ ʪʠʧʘ ʙʫʜʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʥʘ ʝʝ ʩʪʨʘʥʠʮʘʭ.  

ʀʟ ʚʩʝʭ ʧʨʝʠʤʫʱʝʩʪʚ CMS-ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʦʩʥʦʚʥʳʭ: 

Å ʋʧʨʘʚʣʝʥʠʝ ʦʧʮʠʷʤʠ ʠʤʝʝʪ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʥʝ ʪʨʝʙʫʝʪ ʦʪ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ; ʧʦ ʭʦʜʫ ʜʦʙʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʘ ʤʦʞʥʦ ʚʳʜʝʣʷʪʴ 

ʩʩʳʣʢʠ, ʤʝʥʷʪʴ ʩʪʠʣʴ, ʮʚʝʪ ʠ ʨʘʟʤʝʨ ʰʨʠʬʪʘ, ʚʩʪʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪ.ʜ. 

Å ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʚ ʨʝʞʠʤʝ on-line ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʦ 

ʦʙʥʦʚʣʝʥʠʶ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʷʪʩʷ çʟʜʝʩʴ ʠ ʩʝʡʯʘʩè: ʥʝ ʥʫʞʥʦ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʙʦʪʫ 

ʠ ʠʟʚʠʥʷʪʴʩʷ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ - ʠʟʤʝʥʝʥʥʳʝ ʠ ʜʦʙʘʚʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 

ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʩʨʘʟʫ ʞʝ ʠ ʥʝ ʥʘʨʫʰʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʘ. ʇʣʶʩ ʢʦ 

ʚʩʝʤʫ ʫʧʨʘʚʣʷʪʴ ʩʠʩʪʝʤʦʡ ʤʦʞʥʦ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ, ʛʜʝ ʝʩʪʴ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ. 

Å ʇʦʤʠʤʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʘʡʪʦʤ 

ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʠ ʩ ʛʨʘʬʠʢʦʡ: ʤʝʥʷʪʴ ʢʥʦʧʢʠ, ʙʘʥʥʝʨʳ ʠ ʜʨʫʛʠʝ ʨʠʩʫʥʢʠ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʘʧʢʝ ʩ ʰʘʙʣʦʥʘʤʠ, ʘ ʪʘʢʞʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠ ʩʘʤʠ ʰʘʙʣʦʥʳ, ʯʪʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʚʦʜʠʪ ʥʘ ʥʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʝʜʠʟʘʡʥ. 
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Å ʀʥʪʝʨʝʩ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʘʡʪʦʤ ʧʦʟʚʦʣʷʝʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ, ʠʟʤʝʥʷʪʴ ʧʨʘʚʘ 

ʜʦʩʪʫʧʘ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʨʘʟʜʝʣʘʤ ʠ ʩʝʨʚʠʩʘʤ, ʧʨʦʚʦʜʠʪʴ ʦʧʨʦʩʳ ʠ ʛʦʣʦʩʦʚʘʥʠʷ, 

ʜʝʣʘʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʣʦʱʘʜʢʠ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʠ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ 

ʧʦʩʝʪʠʪʝʣʝʡ [1].  

ʇʨʠ ʚʳʙʦʨʝ CMS ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ: 

1. ɹʶʜʞʝʪ (ʝʩʪʴ ʧʣʘʪʥʳʝ ʠ ʙʝʩʧʣʘʪʥʳʝ) 

2. ʃʝʛʢʦʩʪʴ ʚ ʫʩʪʘʥʦʚʢʝ (ʚʳʜʝʣʝʥʥʳʡ ʩʝʨʚʝʨ) 

3. ʋʜʦʙʩʪʚʦ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

4. ɺʦʟʤʦʞʥʦʩʪʠ SEO-ʦʧʪʠʤʠʟʘʮʠʠ 

5. ɻʠʙʢʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥʪʦʤ 

6. ʈʘʙʦʪʘ ʩ ʪʦʚʘʨʘʤʠ 

7. ʀʤʧʦʨʪ/ʵʢʩʧʦʨʪ ʪʦʚʘʨʦʚ 

8. ʋʧʨʘʚʣʝʥʠʝ ʩʧʦʩʦʙʘʤʠ ʜʦʩʪʘʚʢʠ ʠ ʦʧʣʘʪʳ 

9. ʈʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

10. ʃʠʯʥʳʡ ʢʘʙʠʥʝʪ ʧʦʢʫʧʘʪʝʣʷ 

11. ʈʘʩʰʠʨʷʝʤʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʘ 

12. ʐʘʙʣʦʥʳ ʦʬʦʨʤʣʝʥʠʷ 

13. ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʢʵʰʠʨʦʚʘʥʠʝ 

14. ɼʦʢʫʤʝʥʪʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

15. ʇʦʜʜʝʨʞʢʘ 

 ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʤ  r ʚʳʙʠʨʘʝʤ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʠʥʪʝʨʥʝʪ - ʤʘʛʘʟʠʥʘ, ʘ 

ʟʥʘʯʠʪ, ʙʫʜʝʪ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʪʴ ʥʘ ʪʦ, ʢʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ cms 

ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʘʢ: ʫʜʦʙʩʪʚʦ ʨʘʟʨʘʙʦʪʢʠ (ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦʝʢʪʦʤ 

ʥʘ ʚʳʜʝʣʝʥʥʦʤ ʩʝʨʚʝʨʝ), ʦʩʦʙʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʠ ʮʝʥʘ. 

 ɺ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ cms ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʥʝʪ - ʤʘʛʘʟʠʥʦʚ ʧʝʨʚʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ Shopify - SaaS ʢʦʥʩʪʨʫʢʪʦʨ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ. ʆʪʣʠʯʥʦʝ ʨʝʰʝʥʠʝ 

ʜʣʷ ʙʳʩʪʨʦʛʦ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʥʘ 

ʩʝʨʚʝʨʘʭ ʢʦʤʧʘʥʠʠ, ʙʝʩʧʣʘʪʥʦʡ ʚʝʨʩʠʠ ʥʝʪ, ʦʧʣʘʪʘ ʧʦ ʤʝʩʷʮʘʤ, ʢʦʤʠʩʩʠʷ ʩ ʧʣʘʪʝʞʝʡ. 

ʆʪʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʘʣʝʥʴʢʦʛʦ ʤʘʛʘʟʠʥʘ, ʥʦ ʨʘʩʰʠʨʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʥʝʪ. ʅʝʪ ʨʫʩʩʢʦʷʟʳʯʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ  [2].  

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʚʳʩʪʫʧʘʝʪ Magento - ʩʠʩʪʝʤʘ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ ʜʣʷ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ. ʇʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʥʝʰʥʠʤ ʚʠʜʦʤ, 

ʩʦʜʝʨʞʘʥʠʝʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʤʘʛʘʟʠʥʘ. ʀʥʪʫʠʪʠʚʥʘʷ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʩʦʜʝʨʞʠʪ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʘʨʢʝʪʠʥʛʘ, SEO ʠ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘʪʘʣʦʛʦʤ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʢʦʤʧʘʥʠʠ ʩʜʝʣʘʪʴ ʩʘʡʪ ʠʩʭʦʜʷ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʙʠʟʥʝʩʘ. ɹʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʛʘʟʠʥʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʦʝ 

ʥʘ Magento ʠʩʧʦʣʴʟʫʝʪ ʙʝʩʧʣʘʪʥʫʶ ʚʝʨʩʠʶ, ʢʦʪʦʨʘʷ ʜʘʞʝ ñʠʟ ʢʦʨʦʙʢʠò ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʯʠʡ ʧʨʦʝʢʪ [2]. ʆʨʛʘʥʠʟʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ EAV(Entityïattributeïvalue model) - ʤʦʜʝʣʴʶ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʨʦʝʢ "ʩʫʱʥʦʩʪʴ - ʘʪʨʠʙʫʪ - ʟʥʘʯʝʥʠʝ" [5], ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ ʫ ʧʨʦʜʫʢʪʘ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʣʶʙʦʝ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ ʘʪʨʠʙʫʪʦʚ [4]. 
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 ʅʘ ʪʨʝʪʴʝʤ ʤʝʩʪʝ - WooCommerce ʵʪʦ ʙʝʩʧʣʘʪʥʳʡ ʧʣʘʛʠʥ, ʧʦʣʥʦʮʝʥʥʘʷ 

ʙʠʙʣʠʦʪʝʢʘ-ʨʘʩʰʠʨʝʥʠʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʘʡʪʦʤ ʠʣʠ ʙʣʦʛʦʤ ʥʘ ʙʘʟʝ 

WordPress. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ð ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ 

ʣʝʛʢʦ ʠ ʙʝʩʧʣʘʪʥʦ ʧʦʣʥʦʮʝʥʥʳʝ ʤʘʛʘʟʠʥʳ ʜʣʷ ʦʥʣʘʡʥ-ʪʦʨʛʦʚʣʠ ʥʘ ʦʩʥʦʚʝ ʣʶʙʦʛʦ 

ʥʦʚʦʛʦ ʠʣʠ ʜʘʚʥʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʘʡʪʘ. ʊʘʢʞʝ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ 

ʨʘʩʰʠʨʝʥʠʷ, ʙʝʟʛʨʘʥʠʯʥʦ ʫʚʝʣʠʯʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʩʫʨʩʘ, ʢʘʢ ʧʣʘʪʥʦ ʪʘʢ ʠ 

ʙʝʩʧʣʘʪʥʦ ʯʝʤ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʣʘʪʬʦʨʤ [2]. ʈʘʩʰʠʨʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʜʫʢʪʘʤʠ  ʠ ʢʘʪʘʣʦʛʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʣʘʛʠʥʦʚ, ʦʧʷʪʴ ʞʝ, ʢʘʢ ʧʣʘʪʥʳʭ, ʪʘʢ ʠ ʙʝʩʧʣʘʪʥʳʭ. ʉʦʟʜʘʚʘʷ ʠʥʪʝʨʥʝʪ - 

ʤʘʛʘʟʠʥ ʥʘ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʨʠʜʝʪʩʷ ʣʠʙʦ ʜʦʢʫʧʘʪʴ 

ʨʘʩʰʠʨʝʥʠʷ, ʣʠʙʦ ʧʠʩʘʪʴ ʚ ʨʫʯʥʫʶ, ʘ ʵʪʦ ʠ ʚʨʝʤʷ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ.  

ʅʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚʳʩʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʢʘʢ 

ç1ʉ-ɹʠʪʨʠʢʩ: ʋʧʨʘʚʣʝʥʠʝ ʩʘʡʪʦʤè, ʢʦʪʦʨʘʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚʝʙ-

ʧʨʦʝʢʪʘʤʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʧʦʜʜʝʨʞʢʠ ʠ 

ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʢ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʘʡʪʦʚ, ʪʘʢ ʠ ʤʘʩʰʪʘʙʥʳʭ ʠʥʪʝʨʥʝʪ 

ʧʣʦʱʘʜʦʢ. ʆʩʥʦʚʥʘʷ ʩʠʣʴʥʘʷ ʩʪʦʨʦʥʘ ʜʘʥʥʦʡ cms ʚ ʪʦʤ, ʯʪʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ  

ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩʘ. ʉʘʤʘ ʧʣʘʪʬʦʨʤʘ 

ʙʝʩʧʣʘʪʥʘ, ʘ ʚʦʪ ʧʦʜʜʝʨʞʢʘ 1ʉ ʫʞʝ ʧʦʪʨʝʙʫʝʪ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ [3]. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʢʨʘʪʢʠʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʘʥʥʳʭ ʧʣʘʪʬʦʨʤ. 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ cms 

ˏ̏̈̍̏̇̎̏̒̓̉ /  
̐̌́̓̏̑̍́̕ 

Shopify  Magento WooCommerce ρ-˞ˎ̉̓̑̉̋̒ 

ˣ̆̎́ 
̝̟̐̏̌̎̏̒̓ 
̠̐̌́̓̎́ 

̠̐̌́̓̎́Ⱦ̂̆̒̐̌́
̠̓̎́ 

̠̂̆̒̐̌́̓̎́Ⱦ̐̌́̓̎
̜  ̆̑ ̙̠́̒̉̑̆̎̉ 

̠̂̆̒̐̌́̓̎́Ⱦ̐̌́
̜̓̎̆ 
̙̠̑́̒̉̑̆̎̉ 

˝́̈̑́̂̏̓̋́ ̎  ́
̜̃̅̆̌̆̎̎̏̍ 
̒̆̑̃̆̑̆ 
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̔̐̑́̃̌̆̎̉̉ 
̐̑̏̅̔̋̓́̍̉Ⱦ̋́
̓́̌̏̄̏̍ 

̝̜̍̉̎̉̍́̌̎̆ 
̃̏̈̍̏̇̎̏̒̓̉ 

̘̜̎̆̏̄̑́̎̉̆̎̎
 ̆̃ ̏̈̍̏̇̎̏̒̓̉ 

̔̒̓́̎̏̃̋́ 
̅̏̐Ȣ̙̑́̒̉̑̆̎̉̊Ⱦ̒
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ɼʘʥʥʳʡ ʩʧʠʩʦʢ ʧʣʘʪʬʦʨʤ ʤʦʞʥʦ ʧʨʦʜʦʣʞʘʪʴ, ʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ (ʊʘʙʣʠʮʘ 1), 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʚʳʩʪʫʧʘʝʪ Magento, ʪʘʢ ʢʘʢ ʦʥʘ  ʙʝʩʧʣʘʪʥʘʷ, ʩ ʦʪʢʨʳʪʳʤ 

ʢʦʜʦʤ, ʤʫʣʴʪʠʷʟʳʯʥʘʷ (ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʤʘʛʘʟʠʥ ʩʨʘʟʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʘʭ), ʠʤʝʝʪʩʷ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʥʝ ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʰʠʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʝʪ eav ʤʦʜʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟ 

ʜʘʥʥʳʭ ʢʘʪʘʣʦʛʘ.  

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 
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ʌʆʈʄʀʈʆɺɸʅʀɽ ʊʈɽɹʆɺɸʅʀʁ ʂ ʌʋʅʂʎʀʆʅɸʃʔʅʆʉʊʀ 

ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʀʅʊɽʈʌɽʁʉɸ ʉʀʉʊɽʄʓ ʆɹʈɸɹʆʊʂʀ ʀ 

ʍʈɸʅɽʅʀʗ ʈɽɿʋʃʔʊɸʊʆɺ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆɻʆ ʊɽʉʊʀʈʆɺɸʅʀʗ 
 

͍̊͊͋ ˨ΦˤΦ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʂʦʤʧʘʥʠʝʮ ɺ.ʉ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛ. ʊʘʛʘʥʨʦʛ 
 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʳ ʧʩʠʭʦʣʦʛʦʚ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʧʨʝʜʧʦʣʘʛʘʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʧʝʯʘʪʘʥʥʳʭ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ ʤʘʪʝʨʠʘʣʦʚ. ʀʟ-ʟʘ ʵʪʦʛʦ ʩʢʘʧʣʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʦʣʛʠʡ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʝʱʝ ʩʠʣʴʥʝʝ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʣʠʯʥʦʩʪʠ ʠ ʛʨʫʧʧʳ. ʕʪʦ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢʦ ʚʩʝʤ ʵʪʘʧʘʤ ʧʨʦʮʝʩʩʘ ʜʠʘʛʥʦʩʪʠʢʠ [1]. ʊʘʢ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʦʚ 

ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʲʷʚʣʝʥʠʝ ʪʝʩʪʠʨʫʝʤʦʤʫ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʠʤʫʣʦʚ, ʠʭ ʢʦʥʪʝʢʩʪʥʘʷ ʢʦʨʨʝʢʮʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʜʝʣʘʥʥʦʛʦ ʚʳʙʦʨʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʦ ʤʥʦʞʝʩʪʚʦ ʩʠʩʪʝʤ, ʧʦʤʦʛʘʶʱʠʭ 

ʧʩʠʭʦʣʦʛʘʤ ʠ ʦʙʳʯʥʳʤ ʣʶʜʷʤ ʧʨʦʡʪʠ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʦʧʨʦʩʥʠʢ ʠ ʧʦʣʫʯʠʪʴ 

ʨʝʟʫʣʴʪʘʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʢʦʤʧʘʢʪʥʦ ʭʨʘʥʠʪʴ, ʙʳʩʪʨʦ ʠʟʚʣʝʢʘʪʴ ʠ 

ʥʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʵʬʬʝʢʪʳ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʵʬʬʝʢʪʳ ʩʚʷʟʘʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ 

ʨʫʪʠʥʥʳʭ ʦʧʝʨʘʮʠʡ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʘʢʠʭ ʢʘʢ 

ʠʥʩʪʨʫʢʪʘʞ ʠʩʧʳʪʫʝʤʦʛʦ, ʧʨʝʜʲʷʚʣʝʥʠʝ ʩʪʠʤʫʣʦʚ ʠ ʨʝʛʠʩʪʨʘʮʠʷ ʦʪʚʝʪʦʚ 

ʠʩʧʳʪʫʝʤʦʛʦ, ʚʝʜʝʥʠʝ ʧʨʦʪʦʢʦʣʘ, ʨʘʩʯʝʪ ʠ ʚʳʜʘʯʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʪ.ʜ. ɿʘ ʩʯʝʪ ʪʘʢʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʚʳʰʘʶʪʩʷ ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʚʳʭʦʜʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʯʪʦ ʙʳʚʘʝʪ ʚʘʞʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ, ʧʨʦʬʦʨʠʝʥʪʘʮʠʠ ʠ ʪ.ʧ. 
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ʂʘʯʝʩʪʚʝʥʥʳʝ ʵʬʬʝʢʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ. ʇʝʨʚʫʶ ʢʘʪʝʛʦʨʠʶ 

ʩʦʩʪʘʚʣʷʶʪ ʵʬʬʝʢʪʳ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʚʳʝ ʚʠʜʳ ʩʪʠʤʫʣʦʚ (ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʧʦʣʠʤʦʜʘʣʴʥʳʝ), 

ʧʦ-ʥʦʚʦʤʫ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʩʪʠʤʫʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ ʘʜʘʧʪʠʚʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ), ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʨʘʥʝʝ ʥʝ ʜʦʩʪʫʧʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʝʘʢʮʠʡ ʠʩʧʳʪʫʝʤʳʭ, ʦʬʦʨʤʣʷʪʴ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʚ ʚʠʜʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨ ʠ ʪ.ʧ. ɺʪʦʨʘʷ ʢʘʪʝʛʦʨʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʩʚʷʟʘʥʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʝ ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʕʪʠ ʜʦʩʪʠʞʝʥʠʷ ʢʘʩʘʶʪʩʷ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʙʘʟ ʜʘʥʥʳʭ, ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʚ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʝ ʠ ʤʝʪʦʜʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʠ ʟʥʘʥʠʷʤʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [2].  

ʆʧʳʪ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʦʙʰʠʨʝʥ. ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ, ʚʣʠʷʶʱʠʡ ʥʘ ʧʨʠʛʦʜʥʦʩʪʴ 

ʩʠʩʪʝʤ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʭʨʘʥʝʥʠʝ.  

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʫʤʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʊʘʢ ʞʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʳ ʜʦʣʞʥʳ ʟʘʜʫʤʘʪʴʩʷ ʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʮʝʥʠʚʘʪʴʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʣʦʞʝʥʠʡ 

ʟʘʯʘʩʪʫʶ ʦʙʨʘʱʘʶʪ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ. ʆʥʠ ʧʳʪʘʶʪʩʷ ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʪʘʢ, 

ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʟʘʜʘʯʠ ʠ ʠʤ ʙʳʣʦ ʫʜʦʙʥʦ ʵʪʦ ʜʝʣʘʪʴ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʚʘʞʥʘ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ. 

 

ʕʩʪʝʪʠʯʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʩʘʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʩʧʦʩʦʙʘ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

(ʚʧʣʦʪʴ ʜʦ ʫʧʘʢʦʚʢʠ) ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʧʦʪʨʝʙʠʪʝʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʤʥʝʥʠʝ 

ʦ ʧʨʦʛʨʘʤʤʝ. ʆʜʥʘʢʦ ʵʩʪʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʩʴʤʘ ʩʫʙʲʝʢʪʠʚʥʳ ʠ ʦʧʠʩʘʪʴ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ, ʯʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠʣʠ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺʩʷ ʵʩʪʝʪʠʢʘ ʧʨʠʣʦʞʝʥʠʷ ʟʘʯʘʩʪʫʶ ʩʚʦʜʠʪʩʷ ʢ ʧʨʦʩʪʦʤʫ 

ʚʳʙʦʨʫ: ʩʦʦʪʥʦʩʷʪʩʷ ʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠʩʧʦʣʴʟʫʝʤʳʝ ʮʚʝʪʘ, ʧʝʨʝʜʘʶʪ ʣʠ ʵʣʝʤʝʥʪʳ 

ʠʥʪʝʨʬʝʡʩʘ ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʠ ʩʤʳʩʣ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʦʱʫʱʘʝʪ ʯʝʣʦʚʝʢ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʦʥ ʠʭ 

ʠʩʧʦʣʴʟʫʝʪ. 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʘ ʨʘʚʥʦ ʠ ʥʘʜʝʞʥʦʩʪʴ, ʪʘʢʞʝ ʚʣʠʷʶʪ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ɽʩʣʠ ʧʨʠʣʦʞʝʥʠʝ ʠʤʝʝʪ ʧʨʦʩʪʦʝ ʠ ʫʜʦʙʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʭʦʨʦʰʦ ʚʳʛʣʷʜʠʪ, ʥʦ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʤʘʣʦ ʰʘʥʩʦʚ ʥʘ ʜʣʠʪʝʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠʟ-

ʟʘ, ʢ ʧʨʠʤʝʨʫ, ʤʝʜʣʝʥʥʦʡ ʨʘʙʦʪʳ, çʟʘʚʠʩʘʥʠʠè ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʡ ʦʰʠʙʢʝ ʠʣʠ 

ʥʝʢʦʨʨʝʢʪʥʳʭ ʜʝʡʩʪʚʠʷʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʩʪʨʘʷ ʠ ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ 

ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʦʪʯʘʩʪʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʝʛʦ ʥʝ ʩʘʤʳʡ ʩʪʠʣʴʥʳʡ ʜʠʟʘʡʥ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʪʦ ʚʪʦʨʠʯʥʳʭ ʬʫʥʢʮʠʡ [3]. 
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ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʦʧʠʩʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʩʠʩʪʝʤʫ ʥʘʜʦ ʩʜʝʣʘʪʴ 

ʧʦʥʷʪʥʦʡ, ʵʩʪʝʪʠʯʥʦʡ ʠ ʙʳʩʪʨʦ ʨʘʙʦʪʘʶʱʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʰʘʛʘ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

 

ʄʦʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʥʘʯʠʥʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʩʦ ʩʪʘʨʪʦʚʦʛʦ ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ 

ʠʤʝʝʪʩʷ ʚʳʙʦʨ ï ʧʨʦʡʪʠ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʩʪ ʠʣʠ ʧʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʫʞʝ ʧʨʦʡʜʝʥʥʳʭ 

ʪʝʩʪʦʚ. ɿʘʪʝʤ, ʝʩʣʠ ʤʳ ʨʝʰʠʣʠ ʧʨʦʡʪʠ ʪʝʩʪ, ʚʳʙʠʨʘʝʤ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʩʪ ʠ ʚʚʦʜʠʤ 

ʩʚʦʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʩʤʦʪʨʝʪʴ ʧʨʦʡʜʝʥʥʳʡ ʪʝʩʪ. ɿʘʪʝʤ 

ʩʣʝʜʫʝʪ ʧʨʦʮʝʩʩ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʩʤʦʪʨ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʢʥʦʧʢʦʡ 

ʚʦʟʚʨʘʪʘ ʥʘ ʩʪʘʨʪʦʚʫʶ ʩʪʨʘʥʠʮʫ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤ ʧʨʦʩʤʦʪʨ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʡʜʝʥʥʳʭ 

ʪʝʩʪʦʚ, ʪʦ ʤʳ ʚʳʙʠʨʘʝʤ ʥʫʞʥʳʡ ʥʘʤ ʪʝʩʪ, ʘ ʧʦʪʦʤ ʩʤʦʪʨʠʤ ʦʙʱʫʶ ʠʣʠ ʯʘʩʪʥʫʶ 

ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʧʨʦʡʜʝʥʥʦʤʫ ʪʝʩʪʫ ʧʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʫ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʦʟʚʨʘʱʝʥʠʷ 

ʥʘ ʧʨʝʜʳʜʫʱʫʶ ʩʪʨʘʥʠʮʫ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʝʡ ʜʝʥʴ ʚʩʝ ʙʦʣʴʰʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʨʳʥʢʝ, ʥʦ ʦʥʠ 

ʥʦʩʷʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʟʘ ʧʨʝʜʝʣʳ ʫʯʨʝʞʜʝʥʠʷ 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ. ɼʘʞʝ ʝʩʣʠ ʩʠʩʪʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʝʝ ʩʪʦʠʤʦʩʪʴ 

ʦʙʳʯʥʦ ʥʝ ʤʝʥʝʝ 10000 ʨʫʙʣʝʡ ʟʘ ʦʜʥʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ʇʦʵʪʦʤʫ ʩʦʟʜʘʥʠʝ ʠʟʥʘʯʘʣʴʥʦ 

ʙʝʩʧʣʘʪʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] URL: https://www.psycho.ru/library/93 

2. ʂʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

URL: 

https://studme.org/37673/psihologiya/kompyuterizatsiya_psihologicheskoy_diagnostiki 

3. ʕʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

URL: http://www.4stud.info/user-interfaces/stages-of-development-user-interface.html 

 

  

https://www.psycho.ru/library/93
https://studme.org/37673/psihologiya/kompyuterizatsiya_psihologicheskoy_diagnostiki
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ʂ ɺʆʇʈʆʉʋ ʈɸɿʈɸɹʆʊʂʀ ʇʆɼʉʀʉʊɽʄʓ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ 

ʈɽʐɽʅʀʗ ɼʃʗ ʆʎɽʅʀɺɸʅʀʗ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʅɺɽʉʊʀʎʀʁ ɺ 

ʈʓʅʆʂ ʅɽɼɺʀɾʀʄʆʉʊʀ 

 

ɹʘʢʘʨʶʢ ɺ.ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʠʥʝʨʛʝʪʠʢʠ ʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʂʫʟʴʤʝʥʢʦ ɸ.ɸ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʆʙʦʩʪʨʠʚʰʘʷʩʷ ʬʠʥʘʥʩʦʚʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚʳʚʝʣʘ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʦʧʨʦʩ ʦ 

ʩʦʭʨʘʥʝʥʠʠ ʠ ʧʨʝʫʤʥʦʞʝʥʠʠ ʩʙʝʨʝʞʝʥʠʡ ʛʨʘʞʜʘʥ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʘʢ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʦʚ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

 ʊʝʤ ʩʘʤʳʤ, ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʘʢʪʠʚʦʚ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ 

ʧʝʨʚʠʯʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʥʚʝʩʪʦʨʘ ʧʘʩʩʠʚʥʳʤ ʜʦʭʦʜʦʤ ʠ 

ʠʤʝʶʱʠʝ ʪʝʥʜʝʥʮʠʶ ʚʦʟʨʘʩʪʘʪʴ ʚ ʮʝʥʝ, ʩʚʦʜʷ ʥʘ ʤʠʥʠʤʫʤ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʩʫʙʲʝʢʪʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚʩʝ ʞʝ ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʘʣʴʪʝʨʥʘʪʠʚ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ɺ ʩʠʣʫ 

ʵʪʦʛʦ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. ʎʝʣʴʶ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ 

ʘʥʘʣʠʟʫ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʠ 

ʩʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʦʟʥʘʯʠʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʩʩʤʦʪʨʠʤ ʩʫʱʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʇʨʠʥʷʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: 

1) ʚʳʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚ, ʠʭ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ; 

2) ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ; 

3) ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ; 

4) ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. 

ɸʣʴʪʝʨʥʘʪʠʚʳ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʙʲʝʢʪʳ ʧʝʨʚʠʯʥʦʛʦ ʨʳʥʢʘ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʦʮʝʥʠʚʘʪʴʩʷ ʦʥʠ ʤʦʛʫʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

¶ ʦʮʝʥʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʙʲʝʢʪʳ + 

ʯʪʦ ʙʫʜʝʪ ʩ ʨʘʡʦʥʦʤ ʚ ʙʫʜʫʱʝʤ); 

¶ ʦʮʝʥʢʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʨʘʡʦʥʘ (ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʮʝʥʪʨʘ); 

¶ ʦʮʝʥʢʘ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʫʨʦʚʥʷ ʛʦʪʦʚʥʦʩʪʠ ʦʙʲʝʢʪʘ (ʪʨʝʙʫʝʤʘʷ ʩʫʤʤʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʣʦʞʝʥʠʡ); 

¶ ʦʮʝʥʢʘ ʵʪʘʞʥʦʩʪʠ ʦʙʲʝʢʪʘ;  

¶ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʩʪʨʦʡʢʠ; 

¶ ʦʮʝʥʢʘ ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʘ; 

¶ ʦʮʝʥʢʘ ʩʦʦʪʥʦʰʝʥʠʷ ʮʝʥʘ/ʢʘʯʝʩʪʚʦ; 

¶ ʦʮʝʥʢʘ ʙʣʘʛʦʥʘʜʝʞʥʦʩʪʠ ʢʦʤʧʘʥʠʠ-ʟʘʩʪʨʦʡʱʠʢʘ; 

¶ ʦʮʝʥʢʘ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 
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¶ ʦʮʝʥʢʘ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʘʥʠʠ-ʟʘʩʪʨʦʡʱʠʢʘ; 

¶ ʦʮʝʥʢʘ ʣʠʢʚʠʜʥʦʩʪʠ ʦʙʲʝʢʪʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [2] ʚ ʢʘʯʝʩʪʚʝ ʚʘʨʠʘʥʪʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚ ʦʙʲʝʢʪʳ 

ʧʝʨʚʠʯʥʦʛʦ ʨʳʥʢʘ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʙʦʟʥʘʯʠʤ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ: 

¶ ʧʦʢʫʧʢʘ ʚ ʥʦʚʦʩʪʨʦʡʢʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï ʧʝʨʝʧʨʦʜʘʞʘ; 

¶ ʧʦʢʫʧʢʘ ʚ ʥʦʚʦʩʪʨʦʡʢʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ - ʨʝʤʦʥʪ ï 

ʧʝʨʝʧʨʦʜʘʞʘ; 

¶ ʧʦʢʫʧʢʘ ʚ ʥʦʚʦʩʪʨʦʡʢʝ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ - ʨʝʤʦʥʪ - 

ʧʦʩʣʝʜʫʶʱʘʷ ʩʜʘʯʘ ʚ ʘʨʝʥʜʫ). 

ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʦʙʦʩʥʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʵʪʦʛʦ ʨʝʰʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʵʪʘʧʦʚ, ʥʘʤ ʧʦʪʨʝʙʫʶʪʩʷ ʤʝʪʦʜʠʢʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ 

ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʢʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚʦʟʴʤʝʤ TOPSIS. 

ʂʘʢ ʫʢʘʟʳʚʘʶʪ ʄʘʤʝʜʦʚʘ ʄ.ɻ. ʠ ɼʞʘʙʨʘʠʣʦʚʘ ɿ.ɻ ʚ [1], TOPSIS ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʜʝʡʩʪʚʠʷ ʃʇʈ ʠ ʵʢʩʧʝʨʪʘʤ ʚ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʠʭ ʮʝʣʝʡ 

ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʤʥʦʞʝʩʪʚʘ ʢʨʠʪʝʨʠʝʚ, ʦʮʝʥʢʠ 

ʘʣʴʪʝʨʥʘʪʠʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʤʝʪʦʜʘ TOPSIS 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʝ 

ʪʦʣʴʢʦ ʥʘʠʙʦʣʴʰʫʶ ʙʣʠʟʦʩʪʴ ʢ ʠʜʝʘʣʴʥʦʤʫ ʨʝʰʝʥʠʶ, ʥʦ ʠ ʙʳʪʴ ʜʘʣʴʰʝ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ ʦʪ ʥʝʧʨʠʝʤʣʝʤʦʛʦ ʨʝʰʝʥʠʷ. 

ɻʦʚʦʨʷ ʦ ʤʝʪʦʜʘʭ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʡ, ʦʪʤʝʪʠʤ, ʯʪʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ, 

ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪ ʧʨʦʩʪʳʝ (ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ) ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʳ 

ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ [3].  

ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪ ʫʯʝʪ ʥʝʨʘʚʥʦʮʝʥʥʦʩʪʠ 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʨʘʟʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʠ ʦʙʱʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʨʝʤʝʥʥʦʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʟʘʤʝʪʥʦ 

ʤʝʥʴʰʫʶ ʨʦʣʴ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʤʝʪʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʘʤʠ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʧʦʥʷʪʠʝ çʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚè ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʘʤ ʦʮʝʥʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʦʪʚʦʜʷ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ 

ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʡ ʥʦʨʤʳ ʧʨʠʙʳʣʠ ʠ ʯʠʩʪʦʡ ʥʘʩʪʦʷʱʝʡ ʩʪʦʠʤʦʩʪʠ. 

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʜʚʘ ʵʪʘʧʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ (ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʫʢʘʟʘʥʥʦʡ 

ʘʣʴʪʝʨʥʘʪʠʚʳ) ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʝʢʪʠʨʫʝʤʘʷ 

ʩʠʩʪʝʤʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʘ ʢʨʫʧʥʳʭ ʤʦʜʫʣʷ, ʨʝʘʣʠʟʫʶʱʠʭ ʢʘʞʜʳʡ ʠʟ ʵʪʘʧʦʚ. ʂ ʵʪʠʤ 

ʜʚʫʤ ʤʦʜʫʣʷʤ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʤʦʜʫʣʴ, ʨʝʘʣʠʟʫʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʠ 

ʤʦʜʫʣʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʧʦʣʥʝʥʥʳʭ 

ʨʘʩʯʝʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 4 ʢʨʫʧʥʳʭ 

ʤʦʜʫʣʝʡ. ʈʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Microsoft .NET 

Framework ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

C# ʠ ʬʨʝʡʤʚʦʨʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ WPF (Windows 

Presentation Foundation). 
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ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʁ ɸʅɸʃʀɿ ɼɸʅʅʓʍ ɸʅʂɽʊʀʈʆɺɸʅʀʗ 

ʇʆʉʊʋʇɸʖʑʀʍ ɺ ʄɸɻʀʉʊʈɸʊʋʈʋ
1
 

 

ɼʝʛʘʣʴʮʝʚʘ ʖ.ɸ., ɻʫʩʝʚ ɼ.ʖ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɸʥʥʦʪʘʮʠʷ. 

 ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʧʨʠʚʣʝʯʝʥʠʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ 

ʤʘʛʠʩʪʨʘʪʫʨʫ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʘʙʠʪʫʨʠʝʥʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʙʣʦʢʦʚ ʚʦʧʨʦʩʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʘʥʢʝʪʫ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ 

ʧʨʦʚʝʜʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ IBM SPSS Statistics. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, Data Mining, ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ, 

ʘʥʢʝʪʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʤʝʩʪ ʚ 

ʤʘʛʠʩʪʨʘʪʫʨʫ ʬʝʜʝʨʘʣʴʥʳʭ ɺʋɿʦʚ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʪʦʠʪ ʚʦʧʨʦʩ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ 

ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʠʚʣʝʯʝʥʠʷ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ʤʘʛʠʩʪʨʘʪʫʨʫ. 

ɿʘʜʘʯʘʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʷʚʣʷʶʪʩʷ: 

1) ʈʘʟʨʘʙʦʪʢʘ ʘʥʢʝʪʳ ï ʧʦʟʚʦʣʠʪ ʩʦʩʪʘʚʠʪʴ ʙʣʘʥʢ ʘʥʢʝʪʳ; 

2) ʇʨʦʚʝʜʝʥʠʝ ʦʧʨʦʩʘ ï ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ; 

3) ʆʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ï ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʤʦʛʫʪ 

ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʤʘʛʠʩʪʨʘʥʪʦʚ. 
                                                           
1
 ˾ ͊͋ͦͭ͊ ͍·͔ͨͦͤͤ͊͡ ͍ ͪ͊ͣ͊͟ͻ ͍͔͔͎ͤͯͭͪͤͤͦ ͎ͪ͊ͤͭ͊ ͎̑͗ͤͦͦ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͯ ͙͍͔͙͔ͤͪͫͭͭ͊ Ѕ ˤͤ˥ͪ-07/2017-28 

https://elibrary.ru/item.asp?id=23325004
https://elibrary.ru/item.asp?id=23325004
https://elibrary.ru/contents.asp?issueid=1385536
https://elibrary.ru/contents.asp?issueid=1385536&selid=23325004
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ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ.  
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʘʢʪʫʘʣʴʥʳʭ ʪʝʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ɹʠʟʥʝʩ ʘʥʘʣʠʟ ï ʣʠʰʴ ʤʘʣʘʷ ʯʘʩʪʴ ʩʬʝʨʳ, ʛʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʵʪʦʪ 

ʤʦʱʥʝʡʰʠʡ ʠʥʩʪʨʫʤʝʥʪ. 

ɺ ʦʩʥʦʚʝ ʧʦʧʫʣʷʨʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʠʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ (Data Mining) ʣʝʞʠʪ ʢʦʥʮʝʧʮʠʷ ʰʘʙʣʦʥʦʚ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʧʦʜʚʳʙʦʨʢʘʤ ʜʘʥʥʳʭ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ Data 

Mining ʚʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ ʥʘʡʜʝʥʥʳʝ ʰʘʙʣʦʥʳ ʦʪʨʘʞʘʣʠ ʠʤʝʥʥʦ ʥʝʦʯʝʚʠʜʥʳʝ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʢʨʳʪʳʝ ʟʥʘʥʠʷ [2]. 

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯ Data Mining ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʙʥʘʨʫʞʝʥʠʷ ʵʪʠʭ ʩʢʨʳʪʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʂʘʞʜʦʤʫ ʪʠʧʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ, 

ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʯʝʣʦʚʝʢʫ, ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ:  

- ʂʣʘʩʩʠʬʠʢʘʮʠʷ (Classification) ï ʟʘʜʘʯʘ, ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʨʫʧʧʫ ʢ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʙʲʝʢʪ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʫʞʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʥʘʙʦʨʘ ʧʨʘʚʠʣ. 

- ʂʣʘʩʪʝʨʠʟʘʮʠʷ (Clustering) ï ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʤ, ʯʪʦ ʩʘʤʠ 

ʛʨʫʧʧʳ ʟʘʨʘʥʝʝ ʥʝ ʟʘʜʘʥʳ. ʉ ʧʦʤʦʱʴʶ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʨʝʜʩʪʚʘ Data Mining 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ. 

- ɸʩʩʦʮʠʘʮʠʷ (Associations) ï ʘʢʪʫʘʣʴʥʘ ʪʦʛʜʘ, ʢʦʛʜʘ ʜʚʘ ʩʦʙʳʪʠʷ ʠʤʝʶʪ 

ʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʪʘ ʟʘʜʘʯʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʨʛʦʚʣʝ. 

- ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ (Sequence). ʕʪʘ ʟʘʜʘʯʘ Data Mining ʧʦʣʫʯʠʣʘ ʪʘʢʞʝ 

ʥʘʟʚʘʥʠʝ çʟʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʙʣʦʥʦʚ (sequential pattern)è. 

ʀʟʫʯʝʥʠʝ ʮʝʧʦʯʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʦʙʳʪʠʡ. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

- ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ (Forecasting) ï ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʪʨʦʷʪʩʷ ʰʘʙʣʦʥʳ, ʦʪʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʕʪʦ ʟʘʜʘʯʘ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʝʰʝʥʠʷ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʝʞʜʝ ʠʣʠ ʞʝ ʙʫʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʳʭ ʯʠʩʣʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʘ ʟʘʜʘʯʘ ʥʘʰʣʘ ʚ ʙʠʟʥʝʩ ʩʬʝʨʝ [2]. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ï ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʝ 

ʚʳʷʚʣʝʥʠʝ ʚ ʥʝʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʧʦʤʦʛʘʶʱʠʭ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. 

ʇʨʠʥʮʠʧʳ ʀɸɼ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ) ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ. ʅʦ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʥʝʧʦʤʝʨʥʦ ʨʘʩʪʫʪ, ʠʥʠʮʠʠʨʫʷ ʝʱʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ [1]. 

ʈʘʙʦʪʘʷ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʰʴ 

ʧʨʦʩʪʦʡ ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ɹɼ (ʙʘʟʳ ʜʘʥʥʳʭ) ʩ 

ʤʠʣʣʠʦʥʘʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʟʘʧʠʩʝʡ, ʝʱʝ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʫʶ 
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ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʠʩʳʚʘʝʤʦʡ ʢʘʪʝʛʦʨʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʀɸɼ ʧʨʠʦʙʨʝʣ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ [3]. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ: 

- ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʨʚʴʶ; 

- ʨʝʛʠʩʪʨʘʮʠʷ (ʥʘʙʣʶʜʝʥʠʝ); 

- ʵʢʩʧʝʨʠʤʝʥʪ; 

- ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʠ ʧʘʥʝʣʴʥʳʡ ʦʧʨʦʩ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʘʤ ʧʦʜʭʦʜʠʪ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʘʥʢʝʪʫ. ʉʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ ʠ 

ʧʨʠʥʮʠʧʳ ʩʦʩʪʘʚʣʝʥʠʷ ʘʥʢʝʪʳ: ʮʝʣʴ ʦʧʨʦʩʘ; ʢʦʨʦʪʢʠʝ ʠ ʧʦʥʷʪʥʳʝ ʚʦʧʨʦʩʳ; 

ʣʦʛʠʯʝʩʢʘʷ ʮʝʧʴ ʚʦʧʨʦʩʦʚ; ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʫʞʥʦ ʫʜʝʣʠʪʴ ʪʠʧʘʤ ʚʦʧʨʦʩʦʚ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʦʢʦʚ ʚʦʧʨʦʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʷ [4]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʨʷʜ ʙʣʦʢʦʚ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʠʪ 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʥʢʝʪʘ. 

 

ʊʘʙʣʠʮʘ 1 ï ʅʘʠʤʝʥʦʚʘʥʠʷ ʙʣʦʢʦʚ ʚʦʧʨʦʩʦʚ ʠ ʠʭ ʮʝʣʠ. 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʙʣʦʢʘ 

ʏʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ: 

 

ɼʘʥʥʳʝ ʚʦʧʨʦʩʳ ʨʘʩʢʨʦʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʙʱʠʭ 

ʩʚʝʜʝʥʠʡ ʦ ʧʦʩʪʫʧʘʶʱʝʤ. ʉ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ:  

- ʇʦʣ. 

- ɺʦʟʨʘʩʪ ï ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʚʦʟʨʘʩʪʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʧʦʩʪʫʧʘʶʱʠʭ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ 

ʤʘʛʠʩʪʨʘʥʪʦʚ. 

- ʄʝʩʪʦ ʧʨʝʜʳʜʫʱʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ï ʜʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʠʥʦʛʦʨʦʜʥʠʭ ʩʪʫʜʝʥʪʘʭ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʙʱʝʞʠʪʠʷ ʫʯʘʱʠʤʩʷ. 

- ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ï ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʨʝʩʫʨʩ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ. 

ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ 

ʠ ʧʨʦʬʠʣʴ ʧʦʜʛʦʪʦʚʢʠ. 

ʇʨʝʜʦʩʪʘʚʷʪ ʩʚʝʜʝʥʠʷ ʦ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʘ: 

- ɹʘʢʘʣʘʚʨʠʘʪ. 

- ʉʧʝʮʠʘʣʠʪʝʪ. 

- ʄʘʛʠʩʪʨʘʪʫʨʘ. 

- ɸʩʧʠʨʘʥʪʫʨʘ. 

- 2 ʚʳʩʰʝʝ. 

ɸ ʪʘʢʞʝ ʦʩʥʦʚʥʦʡ ʧʨʦʬʠʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪʘ. 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʤʦʛʫʪ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʧʝʨʝʯʥʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʧʨʝʜʩʪʦʷʱʝʛʦ ʢʫʨʩʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʫʯʝʙʥʦʡ 

ʥʘʛʨʫʟʢʠ. 

ʄʦʪʠʚʳ ʚʳʙʦʨʘ 

ʜʘʥʥʦʛʦ ʚʳʩʰʝʛʦ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ. 

ʇʨʝʜʦʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʦʧʨʝʜʝʣʠʣʦ ʚʳʙʦʨ 

ɺʋɿʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ: 

- ʈʝʡʪʠʥʛ ɺʋɿʘ. 

- ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 
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- ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʩʦʢʠʭ ʟʘʨʘʙʦʪʢʦʚ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʥʷʪʠʷ ʥʘʫʢʦʡ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦ ʜʨʫʛʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʠʣʠ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʙʘʟʦʚʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ. 

ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ 

ʧʦʩʪʫʧʘʶʱʠʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ. 

ʎʝʣʠ ʦʙʫʯʝʥʠʷ ʚ 

ʤʘʛʠʩʪʨʘʪʫʨʝ. 

ɺ ʜʘʥʥʦʤ ʙʣʦʢʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʮʝʣʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ 

ʤʘʛʠʩʪʨʘʪʫʨʫ: 

- ɺʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʘʩʧʠʨʘʥʪʦʤ, ʟʘʥʠʤʘʪʴʩʷ ʥʘʫʢʦʡ 

ʠ ʨʘʙʦʪʘʪʴ ʚ ɺʋɿʝ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʠ 

ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. 

- ʀʟʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʠ ʩʪʘʞʠʨʦʚʢʘ 

ʟʘʛʨʘʥʠʮʝʡ. 

- ʉʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʛʠʙʢʘʷ ʘʜʘʧʪʘʮʠʷ ʢ 

ʩʠʪʫʘʮʠʷʤ. 

ɼʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʦʤ ʙʣʦʢʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ɺʋɿʝ ʫʩʣʦʚʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʧʦʩʪʫʧʘʶʱʠʝ. 

 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ʆʙʲʝʢʪʦʤ ʷʚʣʷʶʪʩʷ 

ʘʙʠʪʫʨʠʝʥʪʳ ʠ ʤʘʛʠʩʪʨʘʥʪʳ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ. ʆʧʨʦʩ ʧʨʦʚʦʜʠʪʩʷ ʚ web-ʩʨʝʜʝ. ɺ 

ʢʘʯʝʩʪʚʝ ʥʝʝ ʚʳʙʨʘʥʘ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ: google forms. ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʜʦʩʪʫʧʥʘ ʩ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʇʂ, ʥʦʫʪʙʫʢʘ, ʩʤʘʨʪʬʦʥʘ ʠ ʜʨʫʛʠʭ ʛʘʜʞʝʪʦʚ. ʕʪʦʪ 

ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʙʦʣʴʰʫʶ ʘʫʜʠʪʦʨʠʶ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ 

ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʦʜʣʝʞʘʪ ʛʨʫʧʧʠʨʦʚʢʝ ʠ ʵʢʩʧʦʨʪʫ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ IBM SPSS Statistics, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʚʳʷʚʠʪʴ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʤʦʪʠʚʘʮʠʶ ʤʘʛʠʩʪʨʘʥʪʦʚ. ʏʪʦ 

ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. 

 

ɿʘʢʣʶʯʝʥʠʝ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʥʢʝʪʳ, ʩ ʦʧʠʩʘʥʠʝʤ ʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʙʣʦʢʦʚ, ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʦʩʘ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ web-

ʩʨʝʜʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʣʝʞʘʪ ʵʢʩʧʦʨʪʫ ʠ ʜʘʣʴʥʝʡʰʝʤʫ ʘʥʘʣʠʟʫ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʦʚ IBM SPSS Statistics. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʫʪ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ 

ʘʙʠʪʫʨʠʝʥʪʦʚ. ʋʯʠʪʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʫʶ 

ʨʘʙʦʪʫ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʙʫʜʫʱʠʭ ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʥʘʠʙʦʣʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʘʙʠʪʫʨʠʝʥʪʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʦ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʧʦʩʪʫʧʣʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʈʦʛʦʟʦʚ ʖ.ʀ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʧʨʦʙʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʣʷ ʚʩʝʭ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʝʛʫʣʷʨʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʦʚʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʜʣʷ ʣʫʯʰʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʫʩʣʦʞʥʷʶʪʩʷ ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ, ʧʨʠ ʧʦʤʦʱʠ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ 

ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʠʣʠ ʚ ʨʘʟʤʝʱʝʥʠʠ ʦʙʲʝʢʪʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʜʦʨʦʞʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʦʛʣʘʩʦʚʳʚʘʷ ʤʦʜʝʣʠ ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʦʙʣʘʩʪʠ 

ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʯʠʥʘʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʠʮʳ 

ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ. 

 

* ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʚ ʨʘʤʢʘʭ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 18-37-00367 

 

ɺʚʝʜʝʥʠʝ 
ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 

ʧʦʪʦʢʘʤʠ ʠʟʚʝʩʪʥʳ ʧʦʜʭʦʜʳ ʠ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʯʘʩʪʥʳʝ ʟʘʜʘʯʠ: ʦʮʝʥʢʠ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ [1-3,8], ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦ ʧʦʣʦʩʘʤ [4], ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ [5,6], ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʦ 
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ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ . ʏʠʩʣʦ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʪʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, 

ʦʜʥʘʢʦ ʦʪʣʠʯʠʷ ʚ ʥʠʭ ʩʦʩʪʦʷʪ ʚ ʩʥʠʞʝʥʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʣʠʙʦ 

ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʨʝʰʝʥʠʷ.  ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʭʚʘʪʠʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʟʘʜʝʨʞʢʠ ʥʘ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʧʘʛʫʙʥʦ ʚʣʠʷʶʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʧʦʪʦʢ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ 

ʦʧʠʨʘʷʩʴ ʥʘ ʧʦʥʷʪʠʷ çʊʦʯʢʠ ʟʘʜʝʨʞʢʠè ʠ çʆʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠè[7]. 

ʊʦʯʢʠ ʟʘʜʝʨʞʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʪʠʯʝʩʢʠʤʠ ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤʠ, ʪʦ ʝʩʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʧʦʩʪʦʷʥʥʦ ʚʚʠʜʫ ʥʝʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠʣʠ ʚʦʟʥʠʢʘʶʱʠʤʠ ʩʣʫʯʘʡʥʦ ʚʚʠʜʫ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʜʦʨʦʛʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʩʪʘʪʴʝ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʪ 

ʦʮʝʥʠʪʴ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ ʪʦʯʝʢ ʟʘʜʝʨʞʢʠ, ʢʦʛʜʘ ʟʘʪʦʨ ʝʱʝ ʥʝ ʚʦʟʥʠʢ, ʠʣʠ ʢʦʛʜʘ ʚ 

ʨʘʡʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ, ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʟʘʪʦʨ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʦʛʣʘʩʦʚʘʥʥʦ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʫʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʥʘ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ 

ʇʨʠ ʫʩʣʦʚʠʠ ʯʪʦ ʚ ʨʘʡʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ ʫʞʝ ʚʦʟʥʠʢ ʟʘʪʦʨ, ʜʣʷ 

ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʦʜʘ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʛʨʘʥʠʮʫ ʦʙʣʘʩʪʠ 

ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʦʛʜʘ ʥʫʞʥʦ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʧʦʪʦʢ. ɼʣʷ ʵʪʦʛʦ, ʧʫʩʪʴ S ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʧʫʥʢʪʘ 

ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ (ʨʠʩʫʥʦʢ), ʘ OZ ï ʰʠʨʠʥʘ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ 

ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ. ʊʦʛʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʬʦʨʤʫʣʘ 1) ʧʦʠʩʢʘ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ 

ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ, ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ὓz Ὧ ὕὤ
ᶻ

˞ ὓz(1) 

ɻʜʝ, 
ʊʘʙʣʠʮʘ 1 "ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʬʦʨʤʫʣʳ 1" 

ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʇʝʨʝʤʝʥʥʘʷ 

ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʚ ʟʘʪʦʨʝ 
C 

ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ 
M  

ʂʦʣʠʯʝʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʚʳʝʭʘʚʰʠʭ ʠʟ ʟʘʪʦʨʘ 
ʉ2 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ ʥʘ 

ʜʦʨʦʛʝ 
N 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʳʯʠʩʣʷʝʤ ʛʨʘʥʠʮʫ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ ʠ ʝʩʣʠ 

ʝʝ ʜʣʠʥʘ  ʧʨʝʚʳʰʘʝʪ ʧʦʣʦʚʠʥʫ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʧʫʥʢʪʘ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʟʥʘʯʠʪ ʥʝʤʝʜʣʝʥʥʦ ʚ ʵʪʦʡ ʪʦʯʢʝ ʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ 

ʤʘʨʰʨʫʪʠʟʘʮʠʶ. 
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ɽʩʣʠ ʞʝ ʚ ʨʘʡʦʥʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ ʟʘʪʦʨ ʝʱʝ ʥʝ ʚʦʟʥʠʢ, ʥʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʠ ʢʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʥʝʪ ʟʘʪʦʨ, ʯʪʦʙʳ ʚʦʚʨʝʤʷ 

ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʪʦʨʦʚʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʫʩʪʴ, V -  ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ  ʧʦʪʦʢʘ ʜʦ ʧʦʷʚʣʝʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ, ʘ Vô ï 

ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ. ʊʦʛʜʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʬʦʨʤʫʣʘ 2) ʜʣʷ ʧʦʠʩʢʘ ʚʨʝʤʝʥʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὠ Ὧz ὠ
В
  (2) 

ɻʜʝ, 

ʊʘʙʣʠʮʘ 2 "ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʬʦʨʤʫʣʳ 2" 

ʆʧʠʩʘʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʇʝʨʝʤʝʥʥʘʷ 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʨʦʞʥʦʡ ʩʝʪʠ 
k 

ʉʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ v 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ 
n 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʳʯʠʩʣʠʤ ʢʦʛʜʘ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ, 

ʩʢʦʨʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʫʧʘʜʝʪ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʟʘʪʦʨʦʚʦʡ ʩʠʪʫʘʮʠʠ ʠ ʚ ʵʪʦʪ 

ʤʦʤʝʥʪ ʥʘʯʥʝʤ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʪʦʨʘ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʦʙʣʘʩʪʠ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ ʧʦʟʚʦʣʠʪ 

ʜʠʥʘʤʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʦʙʣʘʩʪʴ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʟʘʜʝʨʞʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʝʸ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʧʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚʦ ʠʟʙʝʞʘʥʠʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʦʩʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʪʦʨʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. S. R. Kukadapwar and Dr. D. K. Parbat (2015). Evaluation of Traffic Congestion 

on Links of Major Road Network: A Case Study for Nagpur City. International Journal of 

Research in Engineering, Science and Technologies: Deepam Publicationôs ISSN 2395-

6453 (Online) 

2.  Anuja Nagare, Shalini Bhatia, ñTraffic Flow Control using Neural Networkò, 

International Journal of Applied Information Systems (IJAIS) ï ISSN : 2249-0868 

Foundation of Computer Science FCS, New York, USA Volume 1ï No.2, January 2012 



134 
 

3. ʂʫʯʝʨʦʚʘ ʄ.ʉ. ʆɹɿʆʈ ʄɽʊʆɼʆɺ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʀ 

ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʃʀʎ ʅɸ ʎʀʌʈʆɺʓʍ ʀɿʆɹʈɸɾɽʅʀʗʍ // ʊʨʫʜʳ ʢʦʥʛʨʝʩʩʘ 

ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ "IS&IT'17". -2017. 

C. 231-236. 

 

4. Feifei He, Xuedong Yan*, Yang Liu, Lu Ma. A Traffic Congestion Assessment 

Method for Urban Road Networks Based on Speed Performance Index. Procedia 

Engineering 137 ( 2016 ) 425 ï 433 

5. S. R. Kukadapwar and Dr. D. K. Parbat (2015). Evaluation of Traffic Congestion 

on Links of Major Road Network: A Case Study for Nagpur City. International Journal of 

Research in 

6. S. R. Kukadapwar and Dr. D. K. Parbat (2015). Evaluation of Traffic Congestion 

on Links of Major Road Network: A Case Study for Nagpur City. International Journal of 

Research in Engineering, Science and Technologies: Deepam Publicationôs ISSN 2395-

6453 (Online) 

7. Anuja Nagare, Shalini Bhatia, ñTraffic Flow Control using Neural Networkò, 

International Journal of Applied Information Systems (IJAIS) ï ISSN : 2249-0868 

Foundation of Computer Science FCS, New York, USA Volume 1ï No.2, January 2012 

8. ɽʣʴʢʠʥ ɼ. ʄ., ʈʦʛʦʟʦʚ ʖ. ʀ., ʃʘʧʰʠʥ ɺ. ʉ. ʈɸɿʈɸɹʆʊʂɸ ʄʆɼɽʃʀ 

ʄɽʊʆɼɸ ɼʆʈʆɾʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ ʅɸ ʆʉʅʆɺɽ ɸʅɸʃʀɿɸ ʆɹʃɸʉʊʀ 

ɺʃʀʗʅʀʗ ʊʆʏʂʀ ɿɸɼɽʈɾʂʀ //ʊʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ï 2017. ï ʉ. 150-153. 

 

 

ʄɽʊʆɼ ʎɺɽʊʂɸ ɺ ʂɸʏɽʉʊɺɽ ʄɽʊʆɼɸ ʉɺɽʈʊʂʀ ʏɸʉʊʅʓʍ ʂʈʀʊɽʈʀɽɺ
2
 

 

ʄʦʨʝʚ ʂ.ʀ., ɹʦʞʝʥʶʢ ɸ.ɺ. 

ʀʥʩʪʠʪʫʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʶʞʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ʊʘʛʘʥʨʦʛ 

 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʠʪʴ ʦʜʠʥ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʢʨʠʪʝʨʠʡ. ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʨʝʰʝʥʠʷ ʚ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʤʝʶʱʠʡʩʷ ʥʘʙʦʨ ʢʨʠʪʝʨʠʝʚ ʘʛʨʝʛʠʨʫʶʪ ʚ ʦʜʠʥ ʦʙʱʠʡ 

ʢʨʠʪʝʨʠʡ [1,2]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʘʟʳʚʘʶʪ ʩʚʝʨʪʢʦʡ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʘ ʧʦʣʫʯʝʥʥʦʝ 

ʧʨʠ ʩʚʝʨʪʢʝ ʟʥʘʯʝʥʠʝ ï ʦʙʱʠʤ ʢʨʠʪʝʨʠʝʤ [2]. ʈʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʤʥʦʞʝʩʪʚʦ 

ʤʝʪʦʜʦʚ ʩʚʝʨʪʢʠ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʠʟ ʥʠʭ: ʤʝʪʦʜ ʣʠʥʝʡʥʦʡ 

ʩʚʝʨʪʢʠ, ʤʝʪʦʜ ʘʜʜʠʪʠʚʥʦʡ ʩʚʝʨʪʢʠ [2]. 

 

                                                           
2
 ˾ ͊͋ͦͭ͊ ͍·͔ͨͦͤͤ͊͡ ͍ ͪ͊ͣ͊͟ͻ ͍͔͔͎ͤͯͭͪͤͤͦ ͎ͪ͊ͤͭ͊ ͎̑͗ͤͦͦ ͺ͔͔͒ͪ͊͡Έ͎ͤͦͦ ͯ ͙͍͔͙͔ͤͪͫͭͭ͊ Ѕ ˤͤ˥ͪ-07/2017-28 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʦʜʝʨʞʠʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʩʚʝʨʪʢʠ ʢʨʠʪʝʨʠʝʚ, 

 ʥʘʟʚʘʥʥʦʛʦ çʄʝʪʦʜ ʮʚʝʪʢʘè, ʝʛʦ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʩʚʝʨʪʢʠ, ʘ ʪʘʢʞʝ 

ʦʮʝʥʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 

 

ʌʦʨʤʘʣʠʟʘʮʠʷ 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʤʝʪʦʜ ʩʚʝʨʪʢʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʙʦʪʫ ʩ 

ʠʜʝʥʪʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʢʪʦʨʘʤʠ ʯʘʩʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʠʜʘ: 

ὠ ὯȟὯȟὯȟȢȢȢȟὯ ȟ     (1) 

ʛʜʝ ὠ ï ʚʝʢʪʦʨ ʯʘʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘὯ ï ʢʨʠʪʝʨʠʠ ʦʙʲʝʢʪʘ,ὲ ï ʧʦʨʷʜʢʦʚʳʡ 
ʥʦʤʝʨ ʢʨʠʪʝʨʠʷ ʠ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ ὲ σ. 

ʉʫʪʴ ʩʚʝʨʪʢʠ ʤʝʪʦʜʦʤ ʮʚʝʪʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ ʚʝʣʠʯʠʥʳ ʧʣʦʱʘʜʠ 

ʬʠʛʫʨʳ, ʦʙʨʘʟʫʝʤʦʡ ʪʦʯʢʘʤʠ ʢʦʥʮʦʚ ʚʝʢʪʦʨʦʚ ʚʠʜʘ: 

ὓ πȠὑ ,     (2) 

ʛʜʝ ὑ  ï ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ m. 

ʅʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʨʠʪʝʨʠʝʚ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʢʨʠʪʝʨʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʧʦ ʧʨʠʥʮʠʧʫ: 

ὑ  ,     (3) 

ʛʜʝ ὑ  ï ʢʨʠʪʝʨʠʡ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ m,  ὑ ÍÁØ
ȟ
 ὑ  ï ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ ʢʨʠʪʝʨʠʝʚ ʩ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ m ʜʣʷ ʚʩʝʛʦ ʢʦʣʠʯʝʩʪʚʘ n ʦʙʲʝʢʪʦʚ. 

ɺʝʢʪʦʨʳ, ʦʙʨʘʟʫʶʱʠʝ ʬʠʛʫʨʫ, ʩʪʨʦʷʪʩʷ ʦʪ ʪʦʯʢʠ (0;0) ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʧʦʜ ʫʛʣʦʤ ʢ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʧʦ 

ʧʨʠʥʮʠʧʫ: 

‎
Ј
Ͻά ρ,     (4) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʦʙʲʝʢʪʘ, ʘ m ï ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʢʨʠʪʝʨʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʲʝʢʪʘ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʠʪʝʨʠʝʚ ʨʘʚʥʳʤ 5 ʬʠʛʫʨʘ, 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʙʱʠʡ ʢʨʠʪʝʨʠʡ, ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʧʷʪʠʫʛʦʣʴʥʠʢʘ, ʩʤ. ʨʠʩ. 1. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨʘʙʦʪʳ ʤʝʪʦʜʘ, ʧʦʣʫʯʝʥʥʘʷ ʬʠʛʫʨʘ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʢʨʠʪʝʨʠʝʚ ʦʙʲʝʢʪʘ. 

ʊʨʝʫʛʦʣʴʥʠʢʠ ʦʧʠʩʳʚʘʶʪʩʷ ʜʚʫʤʷ ʩʪʦʨʦʥʘʤʠ ʠ ʫʛʣʦʤ ɔ ʤʝʞʜʫ ʥʠʤʠ. ʉʪʦʨʦʥʳ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ï ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ (0;0) ʜʦ ʢʦʥʮʘ ʚʝʢʪʦʨʘ ʢʨʠʪʝʨʠʷ, ʜʣʠʥʳ ʢʦʪʦʨʳʭ 

ʝʩʪʴ ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʦʙʲʝʢʪʘ. ʋʛʦʣ ɔ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

‎
Ј
,      (5) 

ʠ ʨʘʚʝʥ ʜʣʷ ʚʩʝʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʦʱʘʜʴ ʬʠʛʫʨʳ ʥʘ ʨʠʩ. 1 ʤʦʞʥʦ ʥʘʡʪʠ, ʩʣʦʞʠʚ ʧʣʦʱʘʜʠ ʧʷʪʠ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʪʨʝʫʛʦʣʴʥʠʢʦʚ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ʜʦʩʪʘʪʦʯʥʦ 

ʫʤʥʦʞʠʪʴ ʧʦʣʦʚʠʥʫ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʠʥ ʜʚʫʭ ʝʛʦ ʩʪʦʨʦʥ ʥʘ ʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʵʪʠʤʠ 

ʩʪʦʨʦʥʘʤʠ.  
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ʈʠʩʫʥʦʢ 5. ɺʠʜ ʧʷʪʠʫʛʦʣʴʥʠʢʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʩʚʝʨʪʢʠ. 

 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ ʬʠʛʫʨʳ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʩʚʝʨʪʢʝ ʢʨʠʪʝʨʠʝʚ ʧʦ 

ʤʝʪʦʜʫ ʮʚʝʪʢʘ ʜʦʩʪʘʪʦʯʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ: 

В ϽÓÉÎ 
Ј
ϽὑϽὑ  ȟ   ̐̑ ̉ὑ  ὑȟ   (6) 

ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʦʙʲʝʢʪʘ, ʘ ʫʩʣʦʚʠʝ ὑ  ὑ ʫʯʠʪʳʚʘʝʪ 

ʪʨʝʫʛʦʣʴʥʠʢ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʧʦʩʣʝʜʥʠʤ ʠ ʧʝʨʚʳʤ ʢʨʠʪʝʨʠʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʷʷ ʬʦʨʤʫʣʫ 6 ʢ ʣʶʙʦʤʫ ʚʝʢʪʦʨʫ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʙʫʜʝʪ ʧʦʣʫʯʝʥ 

ʦʙʱʠʡ ʢʨʠʪʝʨʠʡ ʜʣʷ ʚʩʝʛʦ ʚʝʢʪʦʨʘ. 
 

ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʮʚʝʪʢʘ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʩʦʟʜʘʥ ʥʘʙʦʨ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ 

1000ʭ10, ʢʦʪʦʨʘʷ ʟʘʧʦʣʥʝʥʘ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ [2,801]. ʊ.ʝ. ʙʳʣ 

ʧʦʣʫʯʝʥ ʥʘʙʦʨ ʠʟ 1000 ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥ 10 ʧʘʨʘʤʝʪʨʘʤʠ. 

ɼʘʣʝʝ, ʥʘʙʦʨ ʜʘʥʥʳʭ ʙʳʣ ʦʙʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤʘʤʠ ʣʠʥʝʡʥʦʡ (ʩʫʤʤʘ ʚʩʝʭ 

ʢʨʠʪʝʨʠʝʚ ʦʙʲʝʢʪʘ) ʠ ʘʜʜʠʪʠʚʥʦʡ (ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʩʝʭ ʢʨʠʪʝʨʠʝʚ ʦʙʲʝʢʪʘ) ʩʚʝʨʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʧʨʠʟʥʘʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʦʙʱʝʛʦ ʢʨʠʪʝʨʠʷ ʩʚʝʨʪʢʠ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʦʨ ʜʘʥʥʳʭ ʙʳʣ ʥʦʨʤʘʣʠʟʦʚʘʥ ʠ 

ʦʙʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤʘʤʠ ʥʝ ʪʦʣʴʢʦ ʣʠʥʝʡʥʦʡ ʠ ʘʜʜʠʪʠʚʥʦʡ ʩʚʝʨʪʦʢ, ʥʦ ʠ ʩʚʝʨʪʢʦʡ ʧʦ 

ʤʝʪʦʜʫ ʮʚʝʪʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘʤʠ ʣʠʥʝʡʥʦʡ ʠ 

ʘʜʜʠʪʠʚʥʦʡ ʩʚʝʨʪʦʢ ʙʳʣʠ ʧʨʝʞʥʠʤʠ ï ʧʦʙʝʜʠʪʝʣʝʤ ʦʩʪʘʚʘʣʩʷ ʪʦʪ ʞʝ ʦʙʲʝʢʪ (ʜʘʣʝʝ ï 

ʣʠʜʝʨ 1). ʆʜʥʘʢʦ, ʩʚʝʨʪʢʘ ʧʦ ʤʝʪʦʜʫ ʮʚʝʪʢʘ ʜʘʣʘ ʦʪʣʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʇʦʙʝʜʠʪʝʣʝʤ 

ʩʪʘʣ ʜʨʫʛʦʡ ʦʙʲʝʢʪ (ʜʘʣʝʝ ï ʣʠʜʝʨ 2). 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʩʚʝʨʪʢʠ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ. 
ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʩʚʝʨʪʢʠ, ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ 

ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʦʜ ʮʚʝʪʢʘ ʥʘʭʦʜʠʪ ʨʝʰʝʥʠʝ ʩ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ: ʫ 

ʨʝʰʝʥʠʷ-ʧʦʙʝʜʠʪʝʣʷ ʟʥʘʯʝʥʠʷ ʢʨʠʪʝʨʠʝʚ, ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʤʘʢʩʠʤʫʤʫ ʩʨʝʜʠ ʦʙʱʝʛʦ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʥʘʭʦʜʷʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ.  
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ʈʠʩʫʥʦʢ 6. ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʩʨʘʚʥʠʤ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʨʪʢʠ ʤʝʪʦʜʦʤ ʮʚʝʪʢʘ ʚʝʢʪʦʨʦʚ 

ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʙʠʥʘʮʠʝʡ ʦʜʥʠʭ ʟʥʘʯʝʥʠʡ, 

ʩʫʤʤʘ ʢʦʪʦʨʳʭ ʨʘʚʥʘ 5964, ʠ ʟʥʘʯʝʥʠʷ ʵʪʠ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ [2,801] (ʚʩʝ ʢʘʢ ʫ 

ʣʠʜʝʨʘ 2, ʜʣʷ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ). ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʢʪʦʨʳ ʢʨʠʪʝʨʠʝʚ 

ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ. ʆʙʲʝʢʪʳ ʥʘ ʨʠʩʫʥʢʝ 3 

ʩʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙʲʝʢʪ 1 ï ʚʩʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠʤ; ʦʙʲʝʢʪ 2 

ï ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ çʚʳʩʦʢʠʡè - çʥʠʟʢʠʡè; ʦʙʲʝʢʪ 3 ïh ʝʩʪʴ 

ʩʦʩʝʜʩʪʚʫʶʱʠʭ çʚʳʩʦʢʠʭè ʦʮʝʥʦʢ, ʵʪʦʪ ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʧʦʙʝʜʠʪʴ, ʩʦʛʣʘʩʥʦ ʛʠʧʦʪʝʟʝ; 

ʦʙʲʝʢʪ 4 ï ʜʚʝ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧʳ ʩʦʩʝʜʩʪʚʫʶʱʠʭ çʚʳʩʦʢʠʭè ʦʮʝʥʦʢ. 
 

 
 

ʈʠʩʫʥʦʢ 7. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ɻʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʇʦʙʝʜʠʪʝʣʝʤ ʦʢʘʟʘʣʩʷ ʦʙʲʝʢʪ 3. 
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ɻʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʇʦʙʝʜʠʪʝʣʝʤ ʦʢʘʟʘʣʩʷ ʦʙʲʝʢʪ 3. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʤʝʪʦʜ ʮʚʝʪʢʘ ʥʘʭʦʜʠʪ ʪʘʢʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʩ ʜʦʩʪʘʪʦʯʥʦ çʚʳʩʦʢʠʤʠè ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʵʪʠ ʢʨʠʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʩʦʩʝʜʷʤʠ, ʚʤʝʩʪʝ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʛʨʫʧʧʫ 

ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʙʣʠʟʢʠʭ ʢ ʤʘʢʩʠʤʫʤʫ ʢʨʠʪʝʨʠʝʚ. ʂʘʢ ʚ ʩʣʫʯʘʝ ʣʠʜʝʨʘ 2, ʠ ʦʙʲʝʢʪʘ 3. 

ʕʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʩʚʝʨʪʢʠ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

ʅʘʭʦʞʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʛʦʜʥʦ ʧʨʠ ʨʝʰʝʥʠʠ 

ʤʥʦʛʠʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʟʘʜʘʯʘ ʦ ʨʘʩʧʳʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʨʝʜʩʪʚʘ ʦʪ ʧʘʨʘʟʠʪʦʚ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ ʩ ʮʝʣʴʶ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʧʦʣʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʘʨʝʘʣʘ ʦʙʠʪʘʥʠʷ ʧʘʨʘʟʠʪʦʚ. 
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ʄʆɼɽʃʀ ʀ ʈɽʃʗʎʀʆʅʅʆʁ ʉʋɹɼ 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɻʝʨʘʩʠʤʝʥʢʦ ɽ.ʄ. ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ  

  

ɺʚʝʜʝʥʠʝ 

 ɼʘʥʥʳʝ ʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʤʘʰʠʥʦʡ, ʜʣʷ 

ʵʪʦʛʦ ʦʥʠ ʭʨʘʥʷʪʩʷ ʚ ʦʥʪʦʣʦʛʠʷʭ. ʆʥʪʦʣʦʛʠʷ - ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʝʪʠ ʩʣʝʜʫʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ. ɽʸ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʚʣʝʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʧʦʠʩʢʘ ʧʦ ʥʝʡ. ʆʥʪʦʣʦʛʠʷ ʜʘʝʪ ʩʝʤʘʥʪʠʢʫ ʧʨʦʩʪʦʤʫ ʪʝʢʩʪʦʚʦʤʫ ʢʦʥʪʝʥʪʫ.  ʇʨʦʮʝʩʩ 

ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʩʩʫʞʜʝʥʠʡ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʦʥʪʦʣʦʛʠʠ ʩʦʭʨʘʥʷʣʠʩʴ ʚ 

ʪʘʢʦʤ ʬʦʨʤʘʪʝ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʧʦʠʩʢʘ, ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʫʝʤʳʤ ʠ 

ʮʝʣʦʩʪʥʳʤʠ. ʈʉʋɹɼ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʠ ʮʝʣʦʩʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʨʘʥʝʥʠʷ ʠ ʧʦʠʩʢʘ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʠʟ ʦʥʪʦʣʦʛʠʠ ʩ ʧʦʤʦʱʴʶ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʠʭ ʦʧʝʨʘʪʦʨʦʚ SQL.  ɺ ʵʪʦʡ 

ʩʪʘʪʴʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʥʪʦʣʦʛʠʠ ʠ ʈʉʋɹɼ. 

ʉʠʩʪʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʜʦʤʝʥʫ ʂʨʠʧʪʦʚʘʣʶʪʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʜʫʣʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ.  

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ  
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ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ Ruby ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʧʦʜ ʵʪʦʪ ʷʟʳʢ 

ʙʠʙʣʠʦʪʝʢʠ Jena framework [1].  ʈʝʘʣʠʟʘʮʠʷ ʤʦʜʫʣʝʡ:  

 

ʉʢʘʥʠʨʦʚʘʥʠʝ  

ʕʪʦ ʧʝʨʚʳʡ ʤʦʜʫʣʴ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ. ʆʥ ʙʝʨʝʪ web-url ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʠ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʚʩʝ ʩʪʨʘʥʠʮʳ ʚʝʙ-ʩʘʡʪʘ. ʇʦʩʣʝ ʦʙʭʦʜʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ 

ʭʨʘʥʷʪʩʷ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ. Lʣʷ ʫʜʘʣʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʠʤʦʛʦ ʩ HTML-ʩʪʨʘʥʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ HTML-ʧʘʨʩʝʨ.  

ʇʘʨʩʝʨ ʫʜʘʣʷʝʪ ʠʟ ʠʩʭʦʜʥʳʭ ʬʘʡʣʦʚ ʪʝʛʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʝʛʠ ʩʩʳʣʦʢ ʠ ʪ. ʜ. 

ʆʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʦʙʳʯʥʳʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʩʪʦʡ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ 

 

ʇʦʠʩʢ ʧʦ ʪʝʢʩʪʦʚʳʤ ʜʘʥʥʳʤ  

ɺ ʵʪʦʤ ʤʦʜʫʣʝ ʥʘ ʦʩʥʦʚʝ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ ʧʦʜʛʦʪʦʚʣʝʥ ʠʥʜʝʢʩ. ʇʦʜʛʦʪʦʚʢʘ 

ʠʥʜʝʢʩʘ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ Apache Lucene. ʕʪʦʪ ʪʠʧ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ 

ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʧʦ ʧʨʦʩʪʦʤʫ ʪʝʢʩʪʫ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʧʨʦʩʫ ʜʦʩʪʫʧʥʳʤ ʜʘʥʥʳʤ. Apache Lucene ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ, ʧʦʠʩʢʘ, ʧʦʜʩʚʝʪʢʠ ʟʘʧʨʦʩʦʚ ʠ ʪ. ɼ. [2]. 

 

ʀʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

 ʆʜʥʘ ʠʟ ʚʘʞʥʳʭ ʯʘʩʪʝʡ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʦʥʪʦʣʦʛʠʠ. ʕʪʦ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʜʘʥʥʳʝ, 

ʧʨʦʩʢʘʥʠʨʦʚʘʥʥʳʝ ʩ ʩʘʡʪʦʚ ʪʝʤʘʪʠʢʠ ʢʨʠʧʪʦʚʘʣʶʪ. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʅʘ ʚʭʦʜ ʵʪʦʛʦ ʤʦʜʫʣʷ ʧʦʜʘʝʪʩʷ ʙʘʟʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʘʥʥʳʝ ʦ ʩʦʚʧʘʜʝʥʠʷʭ. ʇʦʜʨʦʙʥʦʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

HTML-ʩʪʨʘʥʠʮ ʧʨʠʚʝʜʝʥʳ ʚ [3]. ʕʪʦ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʰʘʙʣʦʥʘʭ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ HTML-ʩʪʨʘʥʠʮ. ʀʟʚʣʝʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ 

ʬʦʨʤʘʪʝ XML ʥʘ ʜʠʩʢʝ.  

 

ʇʦʩʪʨʦʝʥʠʝ ʦʥʪʦʣʦʛʠʠ  

ʈʘʟʨʘʙʦʪʘʥʘ ʛʣʘʚʥʘʷ ʦʥʪʦʣʦʛʠʷ ʜʣʷ ʢʨʠʧʪʦʚʘʣʶʪʥʦʡ ʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʘʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳʚʦʜʘ. ʆʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʜʠʟʘʡʥʘ ʦʥʪʦʣʦʛʠʠ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʪʝʨʘʪʠʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʨʘʙʦʪʢʠ. ɺʥʘʯʘʣʝ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʢʣʘʩʩʳ, 

ʧʦʜʢʣʘʩʩʳ, ʩʚʦʡʩʪʚʘ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ʅʘʧʨʠʤʝʨ: ʪʦʢʝʥ, ʙʣʦʢʯʝʡʥ, ʬʠʘʪ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʣʘʩʩʳ, ʪʦʛʜʘ ʢʘʢ ʙʠʪʢʦʠʥ, ʪʨʘʥʟʘʢʮʠʷ, ʢʦʰʝʣʝʢ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʢʣʘʩʩʘʤʠ. ʉʚʦʡʩʪʚʘ ʜʣʷ ʢʨʠʧʪʦʚʘʣʶʪ - ʵʪʦ ʢʫʨʩ, ʘʜʨʝʩ, ʪʝʢʫʱʘʷ ʜʠʥʘʤʠʢʘ. ɼʣʷ 

ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ  

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ Prot®g® [4]. Prot®g® ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʦʥʪʦʣʦʛʠʡ ʚ RDF / XML, OWL / XML ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʬʦʨʤʘʪʘʭ. ʉʠʩʪʝʤʘ 

ʦʧʠʩʘʥʥʘʷ ʚ ʵʪʦʡ ʩʪʘʪʴʝ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʥʪʦʣʦʛʠʠ OWL / XML. 

 

ʆʪʦʙʨʘʞʝʥʠʝ ʦʥʪʦʣʦʛʠʡ 
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 ʕʪʦ ʧʨʦʮʝʩʩ ʦʪʦʙʨʘʞʝʥʠʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʫ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʚ ʵʢʟʝʤʧʣʷʨʳ ʦʥʪʦʣʦʛʠʠ. ʄʦʜʫʣʴ ʠʟʚʣʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʧʨʦʜʝʣʘʣ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʠʟʚʣʝʢʘʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʯʘʩʪʴ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʣʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʵʢʟʝʤʧʣʷʨʘʭ 

ʦʥʪʦʣʦʛʠʠ ʩʦʟʜʘʝʪʩʷ OWL ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʥʪʦʣʦʛʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʨʝʡʤʚʦʨʢ Jena-Ruby [1]. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʯʪʝʥʠʷ, ʟʘʧʠʩʠ 

ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ RDF [5] ʠ OWL [6]. 

 

ʍʨʘʥʠʣʠʱʝ ʦʥʪʦʣʦʛʠʡ ʚ ʈʉʋɹɼ  
ɼʘʥʥʳʝ ʦʥʪʦʣʦʛʠʠ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʷʚʣʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʧʦʣʫ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ. ʆʥʪʦʣʦʛʠʠ ʭʨʘʥʷʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʙʱʘʷ ʩʭʝʤʘ ʙʘʟʳ 

ʜʘʥʥʳʭ ʦʩʪʘʝʪʩʷ ʪʘʢʦʡ ʞʝ, ʜʘʞʝ ʝʩʣʠ ʠʭ ʯʠʩʣʦ ʨʘʩʪʝʪ. ʅʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ ʭʨʘʥʝʥʠʷ 

ʠʠ ʜʦʤʝʥʘ ʟʘʧʠʩʴ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

Onto_tbl. ʕʪʘ ʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʦʥʪʦʣʦʛʠʠ, ʝʝ ʜʦʤʝʥ, URI, ʦʧʠʩʘʥʠʝ, 

ʚʝʨʩʠʶ, ʤʝʪʢʫ, ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʧʨʝʜʳʜʫʱʫʶ ʚʝʨʩʠʶ. ʊʘʢʞʝ ʝʩʪʴ ʪʘʙʣʠʮʘ 

importedontology_tbl, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʦʥʪʦʣʦʛʠʡ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʜʨʫʛʦʡ 

ʫʥʠʢʘʣʴʥʳʡ ʥʦʚʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ Concept_tbl ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʦʥʪʦʣʦʛʠʠ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʛʦ ʢʣʶʯ. Concept_tbl ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʠʤʷ ʢʦʥʮʝʧʪʘ, URI, 

ʷʨʣʳʢ ʠ ʢʦʤʤʝʥʪʘʨʠʠ. 

ʢʦʥʮʝʧʮʠʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʚ Property_tbl. ʕʪʦ ʩʚʦʡʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʦʡʩʪʚʦʤ ʪʠʧʘ 

ʜʘʥʥʳʭ  

ʠʣʠ ʩʚʦʡʩʪʚʦʤ-ʦʙʲʝʢʪʦʤ. ʂʘʞʜʦʤʫ ʩʚʦʡʩʪʚʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʫʝʪ ʢʘʢ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ. Property_tbl 

ʩʦʜʝʨʞʠʪ ʠʤʷ ʩʚʦʡʩʪʚʘ, ʪʠʧ ʩʚʦʡʩʪʚʘ, ʜʦʤʝʥ, ʜʠʘʧʘʟʦʥ ʠ ʟʥʘʯʝʥʠʝ ʜʠʘʧʘʟʦʥʘ. 

 

ɺʳʚʦʜ  

ʅʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʦ ʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʦʪʥʦʰʝʥʠʷ ʢʣʘʩʩʘ-ʧʦʜʢʣʘʩʩʘ. PelletDb ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ 

ʨʘʩʩʫʞʜʝʥʠʷʤ Pellet, ʚʢʣʶʯʘʷ ʧʨʦʚʝʨʢʫ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʚʳʧʦʣʥʠʤʦʩʪʴ ʢʦʥʮʝʧʮʠʠ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʨʝʘʣʠʟʘʮʠʶ; ʘ ʪʘʢʞʝ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʩʝʨʚʠʩʳ ʨʘʩʩʫʞʜʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ 

ʢʦʥʲʶʥʢʪʠʚʥʳʡ ʟʘʧʨʦʩ ʦʪʚʝʪʘ SparQL-DL, ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʪʠʧʘʭ ʜʘʥʥʳʭ, 

ʨʘʩʩʫʞʜʝʥʠʝ ʦ ʧʨʘʚʠʣʘʭ, ʦʙʲʷʩʥʝʥʠʝ ʚʳʚʦʜʘ ʠ ʠʥʢʨʝʤʝʥʪʠʚʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʟʘʛʨʫʟʠʪʴ ʩʭʝʤʫ ʦʥʪʦʣʦʛʠʠ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʚ 

ʤʝʭʘʥʠʟʤ ʨʘʩʩʫʞʜʝʥʠʡ PelletDb, ʨʘʩʩʯʠʪʘʪʴ ʜʝʨʝʚʦ ʧʦʜʩʠʩʪʝʤʳ ʢʣʘʩʩʘ ʠ ʩʦʭʨʘʥʠʪʴ 

ʝʛʦ ʦʙʨʘʪʥʦ ʚ ɹɼ.  

 

ʇʦʠʩʢ  

ʇʦʠʩʢ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ SQL ʠ SparQL [7]. ʅʘʙʦʨ ʦʧʝʨʘʪʦʨʦʚ SQL 

ʚʚʦʜʠʪʩʷ ʜʣʷ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ. SEM_MATCH ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ 

ʢʣʶʯʝʚʳʭ ʩʣʦʚ UNION, UNION ALL, FILTER ʠ OPTIONAL. ɸ ʪʘʢʞʝ ʜʨʫʛʠʝ 

ʦʧʝʨʘʪʦʨʳ - SEM_DISTANCE, SEM_RELATED ʠ ʪ.ʜ.  
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ 

 

ɿʘʢʣʶʯʝʥʠʝ  

ʉʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʵʪʦʡ ʩʪʘʪʴʝ, ʧʨʝʜʩʪʘʚʠʣʘ ʥʦʚʳʡ ʧʦʜʭʦʜ ʜʣʷ 

ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʢʨʠʧʪʦʚʘʣʶʪ. ʉʠʩʪʝʤʘ ʩʧʦʩʦʙʥʘ 

ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ Web 2.0, ʧʨʝʜʩʪʘʚʣʷʷ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʦʥʪʦʣʦʛʠʠ. ʆʥʪʦʣʦʛʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʥʠʷ ʚ ʪʝʨʤʠʥʘʭ ʢʣʘʩʩʦʚ ʠ ʧʦʜʢʣʘʩʩʦʚ. ʇʨʦʮʝʩʩ ʟʘʧʨʦʩʘ 

ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʫʧʨʦʱʘʝʪʩʷ ʠʟ-ʟʘ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ɺ ʙʫʜʫʱʝʤ ʵʪʘ ʞʝ 

ʢʦʥʮʝʧʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʜʨʫʛʦʛʦ ʜʦʤʝʥʘ, ʚʳʧʦʣʥʷʷ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʦʥʪʦʣʦʛʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ.  

  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ  

1. Jena, A.: Semantic Web Framework for Java. - URL: 

http://jena.sourceforge.net/ontology/index.html. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2018 2. Apache 

Lucene. ï URL: http://lucene.apache.org/core/. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2018 3. Wen-tau 
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ʆɹɿʆʈ ʊɽʍʅʆʃʆɻʀʁ, ʇʆɿɺʆʃʗʖʑʀʍ ʉʃɽʇʓʄ çɺʀɼɽʊʔè 

 

ɻʘʩʧʘʨʷʥ ʉ. ɸ., ɸʩʘʜʦʚ ɺ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʘʩʩ. ʢʘʬ. ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ 

ɻʨʠʱʝʥʢʦ ɸ.ʉ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 
ʉʣʝʧʳʝ ʣʠʰʝʥʳ ʤʥʦʛʠʭ ʨʘʜʦʩʪʝʡ ʚ ʞʠʟʥʠ. ʅʝ ʙʫʜʝʤ ʧʨʦ ʙʘʥʘʣʴʥʦʝ ï ʫʚʠʜʝʪʴ 

ʨʘʜʫʛʫ, ʣʶʙʦʚʘʪʴʩʷ ʨʘʩʩʚʝʪʦʤ, ʚʠʜʝʪʴ ʫʣʳʙʢʫ ʨʝʙʸʥʢʘ. ʆʥʠ ʥʝ ʤʦʛʫʪ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ ʧʨʦʯʝʩʪʴ ʤʝʥʶ ʚ ʨʝʩʪʦʨʘʥʝ, ʜʝʣʘʪʴ ʧʦʢʫʧʢʠ ʚ ʤʘʛʘʟʠʥʝ ʅʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʝʤʷʪʩʷ ʩʜʝʣʘʪʴ ʞʠʟʥʴ ʥʝʟʨʷʯʠʭ ʣʫʯʰʝ. ʂʘʢ ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢʠʤʠ ʛʘʜʞʝʪʘʤʠ ʧʦʣʴʟʫʶʪʩʷ ʠʥʚʘʣʠʜʳ ʧʦ ʟʨʝʥʠʶ, ʫʟʥʘʡʪʝ ʠʟ ʵʪʦʡ 

ʩʪʘʪʴʠ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʟʦʨʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʥʝʟʨʷʯʠʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɿʈɽʅʀɽ, ʊɽʍʅʆʃʆɻʀʀ, ʉʇʆʉʆɹʅʆʉʊʀ, ʃʖɼʀ, 

ʆɻʈɸʅʀʏɽʅʀʗ. 
 

ɺ ʤʠʨʝ 180 ʤʠʣʣʠʦʥʦʚ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ. ʂʘʞʜʳʡ ʛʦʜ ʵʪʦ ʯʠʩʣʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦ ʧʨʦʛʥʦʟʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢ 2020 ʛʦʜʫ ʥʘ ʟʝʤʣʝ ʙʫʜʝʪ 

275 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʩ ʩʝʨʴʸʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʦ ʟʨʝʥʠʝʤ. 

20ï30 ʣʝʪ ʥʘʟʘʜ ʚ ʘʨʩʝʥʘʣʝ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʣʶʜʝʡ ʙʳʣʠ ʣʠʰʴ ʪʨʦʩʪʠ, 

ʩʦʙʘʢʠ-ʧʦʚʦʜʳʨʠ ʠ ʧʨʦʩʪʝʡʰʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʠʙʦʨʳ ʩ ʛʦʣʦʩʦʚʦʡ ʬʫʥʢʮʠʝʡ (ʯʘʩʳ, 

ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʝʣʝʬʦʥʳ). ʅʦ ʩʝʛʦʜʥʷ ʤʳ ʞʠʚʸʤ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ, ʚ ʤʠʨʝ ʛʘʜʞʝʪʦʚ, 

ʤʝʩʩʝʥʜʞʝʨʦʚ ʠ ʠʥʪʝʨʬʝʡʩʦʚ [1]. 

ʄʳ ʨʝʰʠʣʠ ʚʳʷʩʥʠʪʴ, ʢʘʢ ʩʣʝʧʳʝ ʠ ʩʣʘʙʦʚʠʜʷʱʠʝ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ IT-ʩʨʝʜʫ. 

ʇʦʤʦʛʘʶʪ ʣʠ ʠʤ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ? ɼʦʩʪʫʧʥʳ ʣʠ ʠʤ ʤʝʡʥʩʪʨʠʤ-ʜʝʚʘʡʩʳ? 

ʅʝʟʨʷʯʠʤ ʣʶʜʷʤ ʪʦʞʝ ʥʫʞʝʥ ʜʦʩʪʫʧ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʥʦ, ʥʘ 

ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʦʙʳʯʥʳʝ ʧʦʨʪʘʪʠʚʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʥʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʵʪʦ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʠʣʠ 

ʩʸʨʬʠʪʴ ʚ ʉʝʪʠ, ʩʣʝʧʳʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʳ ʙʨʘʡʣʝʚʩʢʠʝ ʜʠʩʧʣʝʠ, ʢʣʘʚʠʘʪʫʨʳ ʠ 

ʛʦʚʦʨʷʱʠʝ ʩʢʘʥʝʨʳ. ɺʩʝ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʝʩʪʴ ʥʘ ʨʳʥʢʝ, ʥʦ ʩʪʦʷʪ ʜʦʚʦʣʴʥʦ ʜʦʨʦʛʦ 

(ʥʘʯʘʣʴʥʘʷ ʮʝʥʘ ʥʘ ʜʠʩʧʣʝʡ ɹʨʘʡʣʷ ï $2 000) ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʜʣʷ ʩʣʝʧʳʭ (ʰʢʦʣʘʭ, ʙʠʙʣʠʦʪʝʢʘʭ, 

ʨʝʘʙʠʣʠʪʘʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ). 

ʏʪʦʙʳ ʦʙʳʯʥʳʡ ʇʂ ʩʪʘʣ ʜʦʩʪʫʧʝʥ ʥʝʟʨʷʯʝʤʫ ʯʝʣʦʚʝʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʥʘ ʥʝʛʦ ʚʩʝʛʦ ʣʠʰʴ ʜʚʝ ʧʨʦʛʨʘʤʤʳ: 

¶ ʩʢʨʠʥʨʠʜʝʨ (screen reader) ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, 

ʩʯʠʪʳʚʘʶʱʘʷ ʚʩʸ ʧʨʦʠʩʭʦʜʷʱʝʝ ʥʘ ʵʢʨʘʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʨʝʯʝʚʦʡ ʩʠʥʪʝʟʘʪʦʨ ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʮʠʬʨʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʩʯʠʪʳʚʘʝʪ ʩʢʨʠʥʨʠʜʝʨ, ʚ ʫʩʪʥʫʶ ʨʝʯʴ. 

ʇʨʦʛʨʘʤʤ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʥʝʩʢʦʣʴʢʦ. ʉʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʠʟ ʥʠʭ ï

 JAWS ʠ NonVisual Desktop Access (NVDA). ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʟʨʷʯʠʝ ʠʩʧʦʣʴʟʫʶʪ ʦʙʝ, 

ʥʦ ʧʦʩʣʝʜʥʷʷ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʙʝʩʧʣʘʪʥʘ ʠ ʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ 

ʢʦʜ. 
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ʉʠʥʪʝʟʘʪʦʨʦʚ ʪʦʞʝ ʤʥʦʞʝʩʪʚʦ: Acapela, Vokalizer, RHVoice ʠ ʜʨʫʛʠʝ. ʄʥʦʛʠʝ 

ʩʢʨʠʥʨʠʜʝʨʳ ʠ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʡ ʩʠʥʪʝʟʘʪʦʨ. 

ɺʳʙʦʨ ʨʝʯʝʚʦʛʦ ʩʠʥʪʝʟʘʪʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʩʣʝʧʦʛʦ ʠʣʠ 

ʩʣʘʙʦʚʠʜʷʱʝʛʦ ʯʝʣʦʚʝʢʘ. ʂʦʤʫ-ʪʦ ʧʨʠʷʪʥʝʝ ʩʣʳʰʘʪʴ ʞʝʥʩʢʠʡ ʛʦʣʦʩ, ʢʦʤʫ-ʪʦ ï 

ʤʫʞʩʢʦʡ; ʢʪʦ-ʪʦ ʥʝ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʷ ʥʘ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʩʪʴ, ʢʪʦ-ʪʦ ʠʱʝʪ 

ʩʠʥʪʝʟʘʪʦʨ ʩ ʤʘʢʩʠʤʘʣʴʥʦ çʞʠʚʳʤè ʛʦʣʦʩʦʤ. 

ʄʳʰʴʶ ʥʝʟʨʷʯʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʟʘʪʦ ʚ ʩʦʚʝʨʰʝʥʩʪʚʝ ʚʣʘʜʝʶʪ 

ʢʣʘʚʠʘʪʫʨʦʡ. çʉʣʝʧʦʡè ʚʚʦʜ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʢʨʫʪʦʡ ʩʢʠʣʣ, ʘ ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʥʘʚʳʢ. ʇʨʠ ʧʦʤʦʱʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʛʦʨʷʯʠʭ ʢʣʘʚʠʰ ʩʣʝʧʳʝ ʠ ʩʣʘʙʦʚʠʜʷʱʠʝ 

ʣʶʜʠ ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

ɺʳʙʦʨ ʩʦʬʪʘ ʫ ʥʝʟʨʷʯʠʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ ʜʦʩʪʫʧʥʘ ʪʘ ʠʣʠ ʠʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʢʨʠʥʨʠʜʝʨʘ. ʂ ʧʨʠʤʝʨʫ, ʧʘʢʝʪ Microsoft Office ʯʠʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ. ʉʫʱʝʩʪʚʫʶʪ ʜʘʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʢʫʨʩʳ ʧʦ ʦʙʫʯʝʥʠʶ ʩʣʝʧʳʭ ʠ 

ʩʣʘʙʦʚʠʜʷʱʠʭ ʨʘʙʦʪʝ ʚ Word, Excel ʠ ʪ. ʜ. 

ʏʠʪʘʪʴ ʠ ʦʪʧʨʘʚʣʷʪʴ ʧʦʯʪʫ ʥʝʟʨʷʯʠʝ ʣʶʜʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʯʝʨʝʟ ʤʝʡʣ-ʢʣʠʝʥʪ ï 

ʚʝʙ-ʚʝʨʩʠʠ ʟʘʯʘʩʪʫʶ ʥʝ ʩʦʚʩʝʤ ʜʦʩʪʫʧʥʳ (ʠʩʢʣʶʯʝʥʠʝ ï Gmail). ʇʦʧʫʣʷʨʥʳʝ ʫ 

ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʦʡ ï Mozilla 

Thunderbird, The Bat!. 

Skype ï ʩʘʤʳʡ ʫʜʦʙʥʳʡ ʤʝʩʩʝʥʜʞʝʨ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʣʠʰʸʥʥʦʛʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʜʝʪʴ. ʀ ʜʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʦʣʦʩʦʤ ʦʙʱʘʪʴʩʷ 

ʧʨʦʱʝ, ʘ ʚ ʪʦʤ, ʯʪʦ ʩ ʥʠʤ ʦʪʣʠʯʥʦ ʣʘʜʷʪ ʧʨʦʛʨʘʤʤʳ ʵʢʨʘʥʥʦʛʦ ʜʦʩʪʫʧʘ (ʤʦʞʥʦ ʙʝʟ 

ʧʨʦʙʣʝʤ ʥʘʡʪʠ ʥʫʞʥʳʡ ʢʦʥʪʘʢʪ, ʧʦʟʚʦʥʠʪʴ ʠʣʠ çʧʦʣʦʞʠʪʴ ʪʨʫʙʢʫè). ʊʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʣʦʩʦʚʦʡ ʯʘʪ TeamTalk. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʨʘʫʟʝʨʦʚ, ʪʦ ʩʘʤʳʤʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʩʯʠʪʘʶʪʩʷ Mozilla Firefox 

ʠ Microsoft Edge. Chrome ʫʜʦʙʝʥ ʤʝʥʴʰʝ. ʇʨʠʯʠʥʘ, ʦʧʷʪʴ-ʪʘʢʠ, ʧʨʦʩʪʘ ʠ ʙʘʥʘʣʴʥʘ ï 

ʥʝʪ ʧʦʜʧʠʩʘʥʥʳʭ ʢʥʦʧʦʢ, ʢʦʪʦʨʳʝ ʤʦʛ ʙʳ ʩʯʠʪʳʚʘʪʴ ʩʢʨʠʥʨʠʜʝʨ. 

ʇʨʠ ʵʪʦʤ ʥʝʟʨʷʯʠʝ ʯʝʨʧʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʠʟ ʪʝʢʩʪʦʚʦʛʦ ʠʣʠ 

ʘʫʜʠʦʢʦʥʪʝʥʪʘ. 

ʂʘʢ ʚʠʜʠʪʝ, ʥʘʙʦʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫ ʥʝʟʨʷʯʝʛʦ ʯʝʣʦʚʝʢʘ ʤʘʣʦ ʯʝʤ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʬʪʘ ʦʙʳʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʏʝʛʦ ʥʝ ʩʢʘʞʝʰʴ ʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛʨʘʭ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ï ʚʘʞʥʘʷ ʯʘʩʪʴ ʮʠʬʨʦʚʦʛʦ ʤʠʨʘ. ɻʝʡʤʝʨʳ ʛʦʪʦʚʳ ʜʦ 

ʭʨʠʧʦʪʳ ʩʧʦʨʠʪʴ, ʯʪʦ ʣʫʯʰʝ: Xbox ʠʣʠ PlayStation, ʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʛʦʪʦʚʳ 

ʚʢʣʘʜʳʚʘʪʴ ʤʠʣʣʠʦʥʳ ʜʦʣʣʘʨʦʚ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʚʦʠ ʠʛʨʳ ʝʱʸ ʨʝʘʣʠʩʪʠʯʥʝʝ. 

ʉʣʝʧʳʝ ʪʦʞʝ ʣʶʙʷʪ ʠʛʨʳ, ʥʦ ʠʭ ʠʛʨʦʚʦʡ ʧʨʦʮʝʩʩ ʟʨʷʯʝʤʫ ʧʦʢʘʞʝʪʩʷ ʢʨʘʡʥʝ 

ʩʪʨʘʥʥʳʤ. 

ʀʛʨʳ ʜʣʷ ʥʝʟʨʷʯʠʭ ï ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʟʘʧʘʜʥʳʝ, ʥʝʨʫʩʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʠʟ ʥʠʭ ʩʦʩʪʘʚʣʷʶʪ ʣʦʛʠʯʝʩʢʠʝ ʛʦʣʦʚʦʣʦʤʢʠ (ʰʘʭʤʘʪʳ, 

ʰʘʰʢʠ, ʢʘʨʪʦʯʥʳʝ ʠʛʨʳ). ʆʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʨʫʩʩʢʦʷʟʳʯʥʳʭ ʧʦʨʪʘʣʦʚ ʩ ʠʛʨʘʤʠ 

ʜʣʷ ʥʝʟʨʷʯʠʭ ï ontoys.net. 

ʋ ʥʝʟʨʷʯʝʛʦ ʯʝʣʦʚʝʢʘ ʦʪʣʠʯʥʦ ʨʘʟʚʠʪʳ ʜʨʫʛʠʝ ʦʨʛʘʥʳ ʯʫʚʩʪʚ. ʆʙʦʩʪʨʷʶʪʩʷ 

ʩʣʫʭ ʠ ʦʩʷʟʘʥʠʝ. ʋʰʠ ʠ ʨʫʢʠ ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʥʦʚʷʪʩʷ ʛʣʘʟʘʤʠ ʥʝʟʨʷʯʝʛʦ. 

ʅʘ ʦʱʫʧʴ ʩʣʝʧʦʡ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʯʠʪʘʪʴ (ʩʠʩʪʝʤʘ ɹʨʘʡʣʷ), ʥʦ ʠ ʧʦʥʷʪʴ, ʢʘʢʦʡ 

ʧʝʨʝʜ ʥʠʤ ʧʨʝʜʤʝʪ. ʅʦ ʯʪʦ, ʝʩʣʠ ʵʪʦʪ ʧʨʝʜʤʝʪ ʩ ʘʙʩʦʣʶʪʥʦ ʧʣʦʩʢʠʤ ʵʢʨʘʥʦʤ ï 

ʥʠʢʘʢʠʭ ʪʦʯʝʢ ʠ ʢʥʦʧʦʢ? 
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ɺ ʢʦʥʮʝ 2017 ʛʦʜʘ ʠʥʜʠʡʩʢʠʡ ʠʟʦʙʨʝʪʘʪʝʣʴ ʉʘʤʠʪ ɼʘʛʘʨ (Sumit Dagar) 

ʧʨʝʜʩʪʘʚʠʣ ʩʚʦʶ ʨʘʟʨʘʙʦʪʢʫ ï ʩʤʘʨʪʬʦʥ ʜʣʷ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʣʶʜʝʡ. ʉʫʪʴ 

ʠʥʥʦʚʘʮʠʠ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʜʠʩʧʣʝʷ ʛʨʘʬʠʯʝʩʢʘʷ ʠ 

ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʰʨʠʬʪ ɹʨʘʡʣʷ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʦʧʫʩʢʘʶʱʠʭʩʷ ʠ ʧʦʜʥʠʤʘʶʱʠʭʩʷ ʤʠʢʨʦʠʛʣ, ʩʦʟʜʘʶʱʠʭ ʪʝʤ ʩʘʤʳʤ ʨʝʣʴʝʬ. ʇʦ 

ʩʦʦʙʱʝʥʠʷʤ ʚ ʧʨʝʩʩʝ, ʧʦʩʣʝ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ ʩʪʦʠʪʴ ʪʘʢʦʡ ʩʤʘʨʪʬʦʥ ʙʫʜʝʪ ʧʦʨʷʜʢʘ 

$185. 

ʅʦ ʥʫʞʝʥ ʣʠ ʥʝʟʨʷʯʠʤ ʵʪʦʪ ʛʘʜʞʝʪ, ʝʩʣʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʪʘʯʩʢʨʠʥʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʦʩʪʫʧʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ? 

ʆʛʨʦʤʥʫʶ ʧʦʤʦʱʴ ʥʝʟʨʷʯʠʤ ʦʢʘʟʳʚʘʶʪ ʪʘʢʞʝ ʛʦʣʦʩʦʚʳʝ ʘʩʩʠʩʪʝʥʪʳ. ʆʥʠ 

ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ ʩʤʘʨʪʬʦʥʦʤ ʧʨʠ ʧʦʤʦʱʠ ʛʦʣʦʩʘ. ʆʥʠ ʭʦʨʦʰʦ ʟʥʘʢʦʤʳ ʚʘʤ: 

Siri, Cortana, Google Now, ɸʣʠʩʘ ʠ ʜʨʫʛʠʝ. 

ʉ ʧʨʠʭʦʜʦʤ ʚ ʞʠʟʥʴ ʥʝʟʨʷʯʠʭ ʤʦʙʠʣʴʥʳʭ ʛʘʜʞʝʪʦʚ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʠ 

ʧʨʠʣʦʞʝʥʠʷ, ʫʣʫʯʰʘʶʱʠʝ ʝʸ ʢʘʯʝʩʪʚʦ [2]. 

ʆʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʩʣʦʞʥʦʩʪʝʡ, ʩ ʢʦʪʦʨʦʡ ʥʝʟʨʷʯʠʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ, ï ʵʪʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ [3]. ʂ ʧʨʠʤʝʨʫ, ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ 

ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ ʘʚʪʦʙʫʩ, ʥʦ ʥʝ ʝʛʦ ʥʦʤʝʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʣʶʜʠ ʩ ʠʥʚʘʣʠʜʥʦʩʪʴʶ ʧʦ 

ʟʨʝʥʠʶ ʘʢʪʠʚʥʦ ʧʨʦʙʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʯʠʪʳʚʘʪʴ 

ʦʢʨʫʞʘʶʱʠʡ ʣʘʥʜʰʘʬʪ. 

ʕʪʫ ʧʨʦʙʣʝʤʫ ʦʪʣʠʯʥʦ ʨʝʰʘʝʪ ʧʨʠʣʦʞʝʥʠʝ Blind-Droid Wallet. ɽʩʣʠ ʧʦʜʥʝʩʪʠ 

ʙʘʥʢʥʦʪʫ ʢ ʢʘʤʝʨʝ ʩʤʘʨʪʬʦʥʘ, ʨʝʯʝʚʦʡ ʩʠʥʪʝʟʘʪʦʨ ʪʫʪ ʞʝ ʚʳʜʘʩʪ: ç1 000 ʨʫʙʣʝʡè ʠʣʠ 

ç100 ʜʦʣʣʘʨʦʚè. 

ɼʨʫʛʦʡ ʧʨʠʤʝʨ ï Google Goggles. ʅʝ ʚʩʝ ʣʝʢʘʨʩʪʚʘ ʠʤʝʶʪ ʙʨʘʡʣʝʚʩʢʫʶ 

ʤʘʨʢʠʨʦʚʢʫ. ʕʪʦ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʚʳʨʫʯʠʪʴ, ʢʦʛʜʘ ʥʫʞʥʦ ʧʨʦʯʝʩʪʴ ʵʪʠʢʝʪʢʫ 

ʣʝʢʘʨʩʪʚʘ.  

ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʨʝʩʫʨʩʳ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʢʣʘʩʩʳ ʠ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʭʝʤʘʪʠʯʝʩʢʠ. 

 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʥʝʟʨʷʯʠʭ 
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ɺ ʩʪʘʪʴʝ ʙʳʣ ʜʘʥ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʳʡ ʦʙʟʦʨ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʥʝʟʨʷʯʠʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ 

ʜʚʠʞʫʪʩʷ ʥʘʚʩʪʨʝʯʫ ʩʣʝʧʳʤ ʠ ʩʣʘʙʦʚʠʜʷʱʠʤ, ʥʦ ʩʝʨʴʸʟʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʯʘʱʝ 

ʥʝʜʦʩʪʫʧʥʳ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ.  
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ɸʥʥʦʪʘʮʠʷ: 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ 

ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʢʦʤʧʣʝʢʩʘ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʘ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʰʠʬʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʦʚʳʩʠʪʴ 

ʩʪʦʡʢʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʘʣʛʦʨʠʪʤʦʚ,  ʢʦʪʦʨʳʡ ʧʦʜʪʚʝʨʜʠʣ  

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ 

ʰʠʬʨʦʚʘʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʘʷ ʨʘʙʦʪʫ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 

ʉʠʩʪʝʤʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, 

ʢʦʤʧʣʝʢʩ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, 

ʤʝʪʦʜʳ ʢʨʠʧʪʦʘʥʘʣʠʟʘ,  ʠʩʭʦʜʥʳʡ ʢʣʶʯ, 

ʜʠʩʢʨʝʪʥʘʷ ʤʦʜʝʣʴ. 
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ɺʚʝʜʝʥʠʝ. ʆʙʱʝʧʨʠʟʥʘʥʦ, ʯʪʦ ʤʝʪʦʜʳ ʢʨʠʧʪʦʟʘʱʠʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʟʘʱʠʪʳ ʜʠʩʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʟʘʱʠʪʳ. ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʢʨʠʧʪʦʟʘʱʠʪʳ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʩʧʦʩʦʙʘʤ ʚʟʣʦʤʦʚ. ʂʦ ʚʩʝʤ ʩʦʚʨʝʤʝʥʥʳʤ 

ʤʝʪʦʜʘʤ ʟʘʱʠʪʳ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʤʝʥʠʤʳ ʩʧʝʮʠʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ 

ʚʟʣʦʤʘ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ʊʘʢʠʝ ʚʘʨʠʘʥʪʳ 

ʚʟʣʦʤʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʧʦʣʥʳʡ ʧʦʠʩʢ ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʣʶʯʝʡ, ʢʨʠʧʪʦʘʪʘʢʫ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʣʦʚʘʨʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, ʢʨʠʧʪʦʘʪʘʢʠ ʥʘ 

ʩʪʦʣʢʥʦʚʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ [1], ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʝʣ ʧʦʣʥʦʛʦ ʧʦʠʩʢʘ ʚ ʨʘʟʫʤʥʳʝ ʩʨʦʢʠ ʩʦʩʪʘʚʣʷʝʪ 70 ʙʠʪ, ʧʦʵʪʦʤʫ ʜʣʷ 

ʙʝʟʦʧʘʩʥʳʭ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʠʥʘ ʢʣʶʯʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ 

ʤʝʥʝʝ 128 ʙʠʪ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʚʦʣʶʮʠʶ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʦʢʘʟʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʢʨʠʧʪʦʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʣʦʞʥʦʩʪʴ ʚʟʣʦʤa ʜʣʷ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʨʠʧʪʦʘʣʛʦʨʠʪʤʦʚ. 

ʇʦʵʪʦʤʫ ʚ ʥʘʰʝ ʚʨʝʤʷ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʳ ʙʦʣʝʝ ʥʦʚʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ 

ʢʨʠʧʪʦʟʘʱʠʪʳ ʜʘʥʥʳʭ. ʕʪʦʤʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʨʦʰʣʳʝ ʢʦʥʢʫʨʩʳ 

ʢʨʠʧʪʦʘʣʛʦʨʠʪʤʦʚ ï ʩʦʟʜʘʥʥʳʡ ʚ ʉʐɸ, AES (ʟʘʚʝʨʰʝʥ ʚ 2000 ʛʦʜʫ) ʠ ʝʚʨʦʧʝʡʩʢʠʡ 

NESSIE (ʟʘʚʝʨʰʝʥ ʚ 2003 ʛʦʜʫ). ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ AES ʙʳʣ ʚʳʙʦʨ ʙʦʣʝʝ ʥʦʚʦʛʦ 

ʙʣʦʯʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚʤʝʩʪʦ ʫʞʝ ʫʩʪʘʨʝʚʰʝʛʦ DES [2,3], ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ ʛʣʘʚʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ ʰʠʬʨʦʚʘʥʠʷ ʉʐɸ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʸʭ ʜʝʩʷʪʠʣʝʪʠʡ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʩ 

AES, ʪʦ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ NESSIE ʙʳʣʦ ʦʙʲʷʚʣʝʥʠʝ ʥʘʙʦʨʘ ʩʪʦʡʢʠʭ ʘʣʛʦʨʠʪʤʦʚ [4,5], 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʣʦʯʥʳʝ  ʰʠʬʨʳ, ʘʣʛʦʨʠʪʤʳ ʩʦʟʜʘʥʠʷ ʭʝʰ-ʬʫʥʢʮʠʡ, 

ʰʠʬʨʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʦʦʙʱʝʥʠʡ, ʘʣʛʦʨʠʪʤʳ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʧʦʚʳʩʠʪʴ ʩʪʦʡʢʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ. ʉʠʩʪʝʤʳ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʨʘʥʝʝ ʚ ʪʨʫʜʘʭ  [6, 7, 8]. 

 

ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʳ ʢʦʤʧʣʝʢʩʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ 

ʄʝʪʦʜ ɺʐ ʦʩʥʦʚʘʥ ʥʘ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 1. 

 

ɹɺʀʂ ɹɺʇ ɹʌɺʂ ʀʂʄ ɺʐ ʄʐ

ʄʐɺʐʀʂʄɹʌɺʂɹɺʇɹɺʀʂ

ʚ

ʀʂʄ

ʀʂʄ

ʐ

ɼʐ

ɹʌʈʂ

ɹʌʈʂ

 

ʈʠʩ. 1 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ 
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 ʇʨʠʚʝʜʝʥʥʘʷ ʩʭʝʤʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʚʳʙʦʨʦʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʘʥʩʘʤʙʣʷ ʠʩʭʦʜʥʦʛʦ ʢʣʶʯʘ ʂ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ (ɺʀʂ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʭʦʜʥʦʛʦ ʢʣʶʯʘ ʂʠ. ɼʣʷ ʵʪʦʛʦ ɺʉʐ ʩʠʩʪʝʤʳ ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ 

ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʬʘʡʣ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʝʪʩʷ ʠ ʬʦʨʤʠʨʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʘʨʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʬʘʡʣʦʚ ʦʧʠʩʘʥʠʷ. ʉʧʝʮʠʘʣʴʥʳʡ ʜʨʘʡʚʝʨ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʣʝ 

ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʥʝʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʢʦʧʠʠ ʚ ɺʉʐ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ ʥʘ ʥʦʩʠʪʝʣʝ 

ʚʩʝʛʜʘ ʟʘʢʦʜʠʨʦʚʘʥʳ. ʏʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʢ ʬʘʡʣʘʤ, ʜʨʘʡʚʝʨ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ 

ʟʘʛʨʫʞʘʝʪ ʢʣʶʯʠ ʰʠʬʨʦʚʘʥʠʷ ʚ ʆɿʋ ʧʨʠ ʜʦʩʪʫʧʝ ʢ ʟʘʰʠʬʨʦʚʘʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʉʘʤʘ 

ʢʣʶʯʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʟʘʱʠʱʝʥʘ ʧʘʨʦʡ ʢʣʶʯʝʡ ʩʝʨʪʠʬʠʢʘʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʭʨʘʥʠʪʩʷ 

ʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʤ ʭʨʘʥʠʣʠʱʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ 

ʦʜʥʫ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ, ʚʠʨʪʫʘʣʴʥʫʶ ʩ ʨʘʩʰʠʬʨʦʚʘʥʥʳʤʠ ʬʘʡʣʘʤʠ, ʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʫʜʝʪ ʚʠʜʝʪʴ ʬʠʟʠʯʝʩʢʫʶ ʬʘʡʣʦʚʫʶ ʩʠʩʪʝʤʫ, ʛʜʝ 

ʟʘʢʦʜʠʨʦʚʘʥʳ ʠʤʝʥʘ ʠ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʦʚ. ʉʠʩʪʝʤʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʠ ʜʨʫʛʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʢʣʶʯʠ 

ʰʠʬʨʦʚʘʥʠʷ ʚ ʨʘʩʰʠʬʨʦʚʘʥʥʦʡ ʬʦʨʤʝ, ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʩ ʨʝʘʣʴʥʦʡ, ʥʘʜʝʞʥʦ 

ʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʤʦʛʫʪ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʷʪʴ 

ʩʚʦʠ ʦʬʠʮʠʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʚʘʪʴ ʨʝʟʝʨʚʥʳʝ ʢʦʧʠʠ 

ʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝ ʥʘʨʫʰʘʷ ʧʨʠ ʵʪʦʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʩʘʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʷʝʪʩʷ ʚʘʞʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʜʣʷ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ. 

 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩʭʝʤʳ  ɺʐ 

ʈʘʙʦʪʘ ʚʠʨʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʰʠʬʨʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʩʣʦʞʥʝʥʠʝʤ 

ʚʠʨʪʫʘʣʴʥʳʭ ʚʳʙʦʨʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʘʥʩʘʤʙʣʷ ʢʣʶʯʝʡ - ʵʪʦ ʩʠʥʪʝʟ ʜʠʩʢʨʝʪʥʦʡ 

ʤʦʜʝʣʠ ʩ ʦʜʥʦʵʪʘʧʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʣʶʯʘ. 

ɸʣʛʦʨʠʪʤ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʩ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʤ  ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʣʶʯʘ (Virtuʘl_onester) ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ.2 - ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʢʦʤʧʣʝʢʩʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ 

ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʣʶʯʘ 

ɿʘʢʣʶʯʝʥʠʝ.  
ʆʩʥʦʚʥʳʤ ʠʪʦʛʦʤ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʚʠʨʪʫʘʣʴʥʦʛʦ ʰʠʬʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʚ ʯʘʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆ-ɸʇʇɸʈɸʊʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʕʂɿɸʄɽʅɸʎʀʆʅʅʆʁ ʂʆʄʀʉʉʀʀ. 

 

ɻʘʧʦʯʢʠʥʘ ɸ.ɺ., ɻʨʠʮʝʥʢʦ ɸ.ʄ., ʅʝʩʤʠʷʥʦʚʘ ɺ.ʉ.  

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀɹʊʂʉ ɹʘʣʘʙʘʝʚ ʉ.ʃ. 
ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ɺʋɿʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʩʚʝʩʪʠ ʢ 

ʤʠʥʠʤʫʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʠ ʠʩʢʣʶʯʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ. ʎʝʣʴ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ï ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʇɸʂ) ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʟʘʤʝʥʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ (ɻʕʂ), ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʥʘʣʦʛʠ ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ.  

ʉʦʩʪʘʚ ɻʕʂ ʜʣʷ ʦʮʝʥʢʠ ʚʳʧʫʩʢʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʨʘʙʦʪ (ɺʂʈ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʥʘʯʘʣʝ ʛʦʜʘ, ʠ ʜʝʡʩʪʚʠʪʝʣʝʥ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʛʦʜʘ. ɺ ʩʦʩʪʘʚ ʢʦʤʠʩʩʠʠ 

ʚʭʦʜʠʪ ʧʨʝʜʩʝʜʘʪʝʣʴ ʠ ʯʣʝʥʳ ʢʦʤʠʩʩʠʠ. ʉʝʢʨʝʪʘʨʴ ʥʝ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʢʦʤʠʩʩʠʠ ʠ 

ʥʘʟʥʘʯʘʝʪʩʷ ʠʟ ʯʠʩʣʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʳʧʫʩʢʘʶʱʝʡ ʢʘʬʝʜʨʳ. ɺ ʦʪʩʫʪʩʪʚʠʝ 

ʧʨʝʜʩʝʜʘʪʝʣʷ ʝʛʦ ʦʙʷʟʘʥʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪ ʦʜʠʥ ʠʟ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ, ʚʩʝʛʦ ʚ ʢʦʤʠʩʩʠʠ 

ʦʢʦʣʦ ʰʝʩʪʠ ʯʝʣʦʚʝʢ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚʦ 

ʚʨʝʤʷ ʠʪʦʛʦʚʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʧʨʦʚʝʨʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʫ 

ʚʳʧʫʩʢʥʠʢʦʚ ʚʩʝʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʜʦʭʦʜʠʪʴ ʜʦ 30. ɿʘʧʦʤʥʠʪʴ ʠʭ ʚʩʝ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʢʘʞʜʦʡ ʥʝʚʦʟʤʦʞʥʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʮʝʥʢʠ ʤʦʛʫʪ ʥʦʩʠʪʴ ʩʫʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʦʙʩʫʞʜʝʥʠʝ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ ʟʘʡʤʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʩ 

ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ɻʕʂ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʦʡ ʢ ɺʂʈ ʯʣʝʥʳ 

ʢʦʤʠʩʩʠʠ ʤʦʛʫʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʭʦʜʝ ʟʘʱʠʪʳ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʜʥʦʤ 

ʵʢʟʝʤʧʣʷʨʝ. ʂʘʢ ʧʨʘʚʠʣʦ, ʝʝ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ, 

ʦʩʪʘʣʴʥʳʝ ʚʳʥʫʞʜʝʥʳ ʦʮʝʥʠʚʘʪʴ ɺʂʈ ʚʳʧʫʩʢʥʠʢʘ ʪʦʣʴʢʦ ʧʦ ʫʩʪʥʦʤʫ ʜʦʢʣʘʜʫ ʠ 

ʦʪʚʝʪʘʤ ʥʘ ʚʦʧʨʦʩʳ. ʇʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʩ ʢʦʤʠʩʩʠʝʡ ʧʨʝʜʩʝʜʘʪʝʣʴ ʬʠʢʩʠʨʫʝʪ 

ʠʪʦʛʦʚʫʶ ʦʮʝʥʢʫ, ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʙʲʷʚʣʷʶʪʩʷ ʩʪʫʜʝʥʪʘʤ [1]. ʇʦ ʠʪʦʛʘʤ ʨʘʙʦʪʳ 

ʢʦʤʠʩʩʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʥʳʡ ʦʪʯʝʪ ʦ ʧʨʦʚʝʜʝʥʠʠ ʘʪʪʝʩʪʘʮʠʠ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ 

ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʣʝʢʩʫ: 

¶ ʇɸʂ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʩʝʤ ʯʣʝʥʘʤ ʢʦʤʠʩʩʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ 

ʧʦʷʩʥʠʪʝʣʴʥʫʶ ʟʘʧʠʩʢʫ ʢ ɺʂʈ, ʢ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʠʟ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ ʤʦʞʝʪ ʠʤʝʪʴ 

ʜʦʩʪʫʧ ʯʝʨʝʟ ʩʝʪʴ. 

¶ ɺʳʩʪʘʚʣʝʥʥʳʝ ʦʪʜʝʣʴʥʳʤʠ ʯʣʝʥʘʤʠ ʢʦʤʠʩʩʠʠ ʦʮʝʥʢʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʢʦʤʧʝʪʝʥʮʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʩʯʠʪʘʥʳ ʚ ʯʠʩʣʦʚʫʶ ʰʢʘʣʫ.  

¶ ʇɸʂ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʚ ʩʠʩʪʝʤʫ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ: ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ ʢ ɺʂʈ, ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʪʝʤʝ ɺʂʈ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘʛʨʘʜ ʠ ʛʨʘʤʦʪ, ʘ ʪʘʢʞʝ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʯʣʝʥʘʤ ʢʦʤʠʩʩʠʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʣʘʥʠʨʫʶʱʠʭʩʷ ʜʝʤʦʥʩʪʨʘʮʠʷʭ (ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʝʛʦ 

ʤʦʜʝʣʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ) ʚʦ ʚʨʝʤʷ ʟʘʱʠʪʳ ɺʂʈ. 
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ɸʥʘʣʦʛʦʤ ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʩʫʜʝʡʩʪʚʘ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ 

ʬʠʛʫʨʥʦʤʫ ʢʘʪʘʥʠʶ. ʕʪʘ ʩʠʩʪʝʤʘ ʠ ʢʦʤʧʣʝʢʩ ʜʣʷ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʮʝʥʠʚʘʥʠʷ, ʥʦ ʠʤʝʶʪ ʨʘʟʥʳʝ ʦʙʲʝʢʪʳ 

ʦʮʝʥʢʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʵʪʦ ʚʳʩʪʫʧʣʝʥʠʷ ʬʠʛʫʨʠʩʪʦʚ, ʘ ʚʦ ʚʪʦʨʦʤ ï ʧʨʝʟʝʥʪʘʮʠʠ 

ɺʂʈ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʩʫʜʝʡʩʪʚʘ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ ʬʠʛʫʨʥʦʤʫ 

ʢʘʪʘʥʠʶ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ Swiss Timing [2].  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʠʩʪʝʤʘ ʩʫʜʝʡʩʪʚʘ ʜʣʷ ʬʠʛʫʨʥʦʛʦ ʢʘʪʘʥʠʷ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʩʫʜʝʡʩʪʚʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʣʘʥʰʝʪʥʳʝ ʢʦʤʧʴʶʪʝʨʳ 

ʯʣʝʥʦʚ ʞʶʨʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʥʠ ʚʳʩʪʘʚʣʷʶʪ ʦʮʝʥʢʠ; ʩʠʩʪʝʤʫ ʚʠʜʝʦʢʦʥʪʨʦʣʷ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʚʳʩʪʫʧʣʝʥʠʷ; ʦʩʥʦʚʥʦʡ ʠ ʨʝʟʝʨʚʥʳʡ ʩʝʨʚʝʨʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; ʩʠʩʪʝʤʫ ʪʨʘʥʩʣʷʮʠʠ ʩʦʨʝʚʥʦʚʘʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʤʝʥʪʘʪʦʨʘʤ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, 

ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʦʩʥʦʚʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ ʩʝʨʚʝʨʦʚ; ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʪʘʙʣʦ ʜʣʷ ʚʳʚʦʜʘ ʦʮʝʥʦʢ. ɺʩʝ ʫʩʪʨʦʡʩʪʚʘ ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʝʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʙ 

ʦʮʝʥʢʘʭ ʩʫʜʝʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʩʥʦʚʥʳʤ ʤʠʥʫʩʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʶʪʩʷ ʥʝʦʧʨʘʚʜʘʥʥʦ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʝʝ ʨʝʘʣʠʟʘʮʠʶ. ɼʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʫʧʘʪʴ ʩʪʦʣʴ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʩʠʩʪʝʤʘ 

ʚʠʜʝʦʬʠʢʩʘʮʠʠ, ʜʫʙʣʠʨʦʚʘʥʥʳʝ ʩʝʨʚʝʨʳ ʠ ʪ.ʧ.). 

 ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʨʝʘʣʠʟʫʝʪ ʘʧʧʘʨʘʪʥʫʶ ʠ ʧʨʦʛʨʘʤʤʥʫʶ ʯʘʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʯʣʝʥʦʚ ʢʦʤʠʩʩʠʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʦʫʪʙʫʢʠ ʠʣʠ 

ʧʣʘʥʰʝʪʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʠʤʝʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ 

 

 ʅʘ ʩʝʨʚʝʨʝ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʞʜʦʤ ʟʘʱʠʱʘʶʱʝʤʩʷ ʩʪʫʜʝʥʪʝ: 

ʌʀʆ ʩʪʫʜʝʥʪʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ɺʂʈ, ʥʘʣʠʯʠʝ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʪʝʤʝ ɺʂʈ, ʥʘʣʠʯʠʝ 

ʨʘʙʦʯʝʛʦ ʤʘʢʝʪʘ (ʧʨʦʛʨʘʤʤʳ) ʠ ʪ.ʧ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʝʨʚʝʨʦʤ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ ʚʳʩʪʘʚʣʝʥʠʷ ʠʪʦʛʦʚʦʡ 

ʦʮʝʥʢʠ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʫʪ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʤʳ. ʂʘʞʜʳʡ ʯʣʝʥ ʢʦʤʠʩʩʠʠ 

ʜʘʝʪ ʦʮʝʥʢʫ ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʧʦʩʣʝ ʩʦʚʝʱʘʥʠʷ ʢʦʤʠʩʩʠʠ 

ʚʳʩʪʘʚʣʷʝʪʩʷ ʠʪʦʛʦʚʘʷ ʦʮʝʥʢʘ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʟʘʥʦʩʠʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʧʦ 

ʠʪʦʛʘʤ ʙʫʜʝʪ ʩʬʦʨʤʠʨʦʚʘʥ ʦʪʯʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʠʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʦʩʥʦʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʇɸʂ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʪʦʛʦʚʦʡ ʘʪʪʝʩʪʘʮʠʠ. ʊʘʢ ʞʝ 

ʢʦʤʧʣʝʢʩ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʚʳʩʪʘʚʣʝʥʠʝ ʦʮʝʥʦʢ, ʢʘʞʜʦʤʫ ʯʣʝʥʫ 

ʢʦʤʠʩʩʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʜʦʩʪʫʧʥʘ ʚʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʦ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ: ʧʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ɺʂʈ, ʧʫʙʣʠʢʘʮʠʠ, ʥʘʛʨʘʜʳ ʠ ʛʨʘʤʦʪʳ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʝʛʦ ʤʦʜʝʣʴ, ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ).  

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

1 ʂʦʩʪʝʥʢʦ, ɼ.ɸ. ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʝʢʪʫ ʥʘ ʪʝʤʫ: 

çʇʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠè 

[ʊʝʢʩʪ] / ɼ.ɸ. ʂʦʩʪʝʥʢʦ. ï ʊʘʛʘʥʨʦʛ, ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 2013. ï 101 ʩ.  

2 Services for Figure Skating [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / SwissTiming. ï ʕʣʝʢʪʨʦʥ. 

ʪʝʢʩʪʦʚʳʝ ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.swisstiming.com/sports/figure-skating/ 

(ʜʘʪʘ ʜʦʩʪʫʧʘ 30.03.2018). 

 

ʂɺɸʈʎɽɺʓʁ ʌʀʃʔʊʈ ʅɸ ʏɸʉʊʆʊʋ 24 ʄɻʮ 

 

ɼʠʥʯʘʨʠ ɸ.ɸ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ï ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀɹʊʂʉ 

ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ʂʚʘʨʮʝʚʳʝ ʬʠʣʴʪʨʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʨʘʢʪʝ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʯʘʩʪʦʪʳ ʧʨʠʝʤʥʠʢʦʚ ʠ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʜʠʦʩʠʛʥʘʣʦʚ [1], ʚ 

https://www.swisstiming.com/sports/figure-skating/
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ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʝ  [2,3]. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʚʘʨʮʝʚʳʭ ʬʠʣʴʪʨʦʚ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʩʝʨʝʜʠʥʝ 20 

ʚʝʢʘ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʝʥʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʜʣʷ 

ʘʚʠʘʮʠʠ, ʬʣʦʪʘ ʠ ʪʘʥʢʦʚʳʭ ʚʦʡʩʢ [2]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʚʘʨʮʝʚʳʭ ʬʠʣʴʪʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ  

[3-9].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʝʨʠʡʥʦʛʦ 

ʢʚʘʨʮʝʚʦʛʦ ʬʠʣʴʪʨʘ, ʦʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʠʩʧʳʪʘʥʠʡ ʚ 50-ʆʤʥʦʤ ʪʨʘʢʪʝ ʠʟʤʝʨʠʪʝʣʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʯʠ ñʆʙʟʦʨ ï 103ò. ɺ ʜʦʩʪʫʧʥʦʡ ʘʚʪʦʨʘʤ 

ʣʠʪʝʨʘʪʫʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ɸʏʍ) 

ʬʠʣʴʪʨʘ ʌʇ2ʇ-05-24.000ʄ-45-ɺ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʉʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʬʠʣʴʪʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʈʝʟʠʩʪʦʨʳ ʥʘ ʚʭʦʜʝ ʠ 

ʚʳʭʦʜʝ ʬʠʣʴʪʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚʳʩʦʢʦʦʤʥʳʭ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ 

ʬʠʣʴʪʨʘ ʩ 50-ʆʤʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʪʨʘʢʪʘʪʦʤ. ʅʘ ʨʠʩʫʥʢʝ 2 ʤʦʞʥʦ ʚʠʜʝʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ ʤʘʢʝʪʘ, ʚʠʜ ʩʚʝʨʭʫ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʬʠʣʴʪʨʘ, ʚʠʜ 

ʩʥʠʟʫ. 

 

̆ 1 ̆ 2

R1 
47

R2
430

R3
430

R4
47

C1
8,2 ͨ ̅

C2
8,2 ͨ ̅

̅ 2˽ -˽05-
24.000-45-ˤ

 
 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʤʘʢʝʪʘ ʬʠʣʴʪʨʘ ʩ ʩʦʛʣʘʩʫʶʱʠʤʠ ʮʝʧʷʤʠ 

 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʀʟʦʙʨʘʞʝʥʠʝ ʤʘʢʝʪʘ, ʚʠʜ ʩʚʝʨʭʫ 
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ʈʠʩʫʥʦʢ 3 ï ʀʟʦʙʨʘʞʝʥʠʝ ʤʘʢʝʪʘ, ʚʠʜ ʩʥʠʟʫ 

 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦ ʠʟʤʝʨʝʥʠʶ ɸʏʍ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʫʩʪʘʥʦʚʢʝ, ʩʦʜʝʨʞʘʱʝʡ 

ʠʟʤʝʨʠʪʝʣʴ ʢʦʤʧʣʝʢʩʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʯʠ ñʆʙʟʦʨ-103ò, ʥʦʫʪ-ʙʫʢ, ʢʦʤʧʣʝʢʪ 

ʢʘʙʝʣʝʡ ʠ ʧʝʨʝʭʦʜʦʚ. ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ɸʏʍ ʚ ʧʦʣʦʩʝ 100 ʢɻʮ ʚʠʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 

ɸʏʍ ʚ ʧʦʣʦʩʝ 400 ʢɻʮ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. ɸʏʍ ʚ ʧʦʣʦʩʝ 2 ʄɻʮ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ 

ʨʠʩʫʥʢʦʤ 6. ʅʘ ʨʠʩʫʥʢʘʭ 4-6 ʯʘʩʪʦʪʘ ʫʢʘʟʘʥʘ ʚ ʄɻʮ, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʚ ʜɹ.  

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɸʏʍ ʢʚʘʨʮʝʚʦʛʦ ʬʠʣʴʪʨʘ 24 ʄɻʮ ʚ ʧʦʣʦʩʝ 100 ʢɻʮ 
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ʈʠʩʫʥʦʢ 5 ï ɸʏʍ ʢʚʘʨʮʝʚʦʛʦ ʬʠʣʴʪʨʘ 24 ʄɻʮ ʚ ʧʦʣʦʩʝ 400 ʢɻʮ 

 

 
 

ʈʠʩʫʥʦʢ 6 ï ɸʏʍ ʢʚʘʨʮʝʚʦʛʦ ʬʠʣʴʪʨʘ 24 ʄɻʮ ʚ ʧʦʣʦʩʝ 2 ʄɻʮ 

 

ʀʟ ʨʠʩʫʥʢʦʚ 4 ʠ 5 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

¶ ʧʦʪʝʨʠ ʚʝʣʠʯʠʥʦʡ ʦʢʦʣʦ 40 ʜɹ ʦʙʲʷʩʥʷʶʪʩʷ ʜʝʣʠʪʝʣʷʤʠ ʥʘʧʨʷʞʝʥʠʷ, ʧʦ 

20 ʜɹ ʢʘʞʜʳʡ 



161 
 

¶ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʤʠʥʫʩ 3 ʜɹ ʦʪ ʤʘʢʩʠʤʫʤʘ ʨʘʚʥʘ 

45 ʢɻʮ; 

¶ ʟʘʛʨʘʞʜʝʥʠʝ ʧʨʠ ʦʪʩʪʨʦʡʢʘʭ Ñ45 ʢɻʮ ʠ ʙʦʣʝʝ ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʥʝ 

ʤʝʥʝʝ 45 ʜɹ; 

¶ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ɸʏʍ ʬʠʣʴʪʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ  

˗̐
Ў  ̅ˎ

Ў  ̅ˎ
ρȟφχ                                              (1) 
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ʃʘʧʰʠʯʸʚ ɺ.ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʄʘʢʘʨʝʚʠʯ ʆ.ɹ. 

ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʛʘʥʨʦʛ 

 

ɺ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʩʸ ʙʦʣʴʰʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʠʩʪʝʤ ʚ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʩʪʫʧʥʳʭ ʢʨʫʛʦʚ, ʘ ʪʘʢʞʝ, ʥʘʨʘʱʠʚʘʥʠʝʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʬʝʨʝ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʧʦʥʠʤʘʥʠʝ 

ʩʫʱʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʧʨʠʚʝʜʝʥʠʝ 

ʪʝʨʤʠʥʦʣʦʛʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʢ ʝʜʠʥʦʦʙʨʘʟʠʶ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʨʘʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʦʚʝʨʰʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ 

çʀʥʪʝʨʥʝʪè (ʜʘʣʝʝ - ʩʝʪʠ ʀʥʪʝʨʥʝʪ), ʘ ʪʘʢʞʝ ʧʦʧʦʣʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʋʛʦʣʦʚʥʦʛʦ 

ʂʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ - ʋʂ ʈʌ) ʨʘʟʲʷʩʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʠʡ ʠʟ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʜʣʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʪʘʢʠʭ 

ʜʝʬʠʥʠʮʠʡ.  

ʉʠʪʫʘʮʠʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʚʝʩʴʤʘ ʥʝʦʜʥʦʟʥʘʯʥʘ, 

ʪʘʢ ʢʘʢ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʝʥʳ ʪʦʣʴʢʦ ʯʝʪʳʨʝ ʩʪʘʪʴʠ ʚ ʨʘʤʢʘʭ ʛʣʘʚʳ 28 ʋʂ ʈʌ 

(ʧʨʝʩʪʫʧʣʝʥʠʷ ʚ ʩʬʝʨʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ), ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʚʝʨʰʝʥʠʝ ʨʷʜʘ ʜʝʡʩʪʚʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ: ʩʪʘʪʴʷ 272 (ʥʝʧʨʘʚʦʤʝʨʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ), 273 

(ʩʦʟʜʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ), 

274 (ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʨʝʜʩʪʚ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʧʝʨʝʜʘʯʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ) ʠ 274.1 

(ʥʝʧʨʘʚʦʤʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʨʠʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ)[4]. 

ʅʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚ ʦʙʣʘʩʪʠ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪʤʝʯʘʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʩʦʚʝʨʰʝʥʠʷ çʪʨʘʜʠʮʠʦʥʥʳʭè ʧʨʝʩʪʫʧʣʝʥʠʡ [3, ʩ. 109].  

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʦʚʝʨʰʝʥʠʝ 

çʥʝʢʦʤʧʴʶʪʝʨʥʳʭè ʧʨʝʩʪʫʧʣʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʪʚʝʯʘʶʪ ʟʘ ʩʦʟʜʘʥʠʝ, ʧʦʣʫʯʝʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʠ ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙɧʣʴʰʫʶ ʯʘʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʯʝʣʦʚʝʢʦʤ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ.  

ʂʦʤʧʴʶʪʝʨʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ ʚʩʝʛʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ çʩʫʙʲʝʢʪ-

ʦʙʲʝʢʪʥʦʡè ʩʚʷʟʠ, ʛʜʝ ʧʦʜ ʩʫʙʲʝʢʪʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷ, ʘ ʧʦʜ 

ʦʙʲʝʢʪʦʤ - ʦʙʣʘʜʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʝʨʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʣʘʜʝʣʴʮʘ 

ʩʘʡʪʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʩʪʨʘʥʠʮʫ ʩʘʡʪʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʚ ʭʦʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʦʪʦʨʳʭ ʥʘʩʪʫʧʘʝʪ ʬʘʢʪ ʩʦʚʝʨʰʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʉʝʪʴ ʀʥʪʝʨʥʝʪ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʦʚʝʨʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ [2, ʩ. 

283-284], ʪʘʢ ʢʘʢ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʦʢʘʟʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʝʛʦ ʩʨʝʜʫ, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. 

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʢ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʚʩʝ 

ʧʨʝʩʪʫʧʣʝʥʠʷ, ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 
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ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʩʝʪʠ ʩʚʷʟʠ ʠ ʀʥʪʝʨʥʝʪ, ʧʨʦʛʨʘʤʤʥʳʝ ʠ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʥʠʭ, ʣʠʙʦ ʚʩʸ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʷʚʣʷʣʦʩʴ ʦʙʲʝʢʪʦʤ 

ʧʦʩʷʛʘʪʝʣʴʩʪʚʘ [5, ʩ. 37]. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʫ ʯʘʩʪʠʯʥʦ ʧʳʪʘʶʪʩʷ ʨʝʰʠʪʴ ʧʫʪʝʤ 

ʜʦʙʘʚʣʝʥʠʷ ʚ ʢʚʘʣʠʬʠʮʠʨʫʶʱʠʝ ʧʨʠʟʥʘʢʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʫʢʘʟʘʥʠʷ ʬʦʨʤʫʣʳ çʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪè, ʭʦʪʷ ʩʣʝʜʳ ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʣʠ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʜʘʥʥʦʡ ʩʝʪʠ (ʢʦʤʧʴʶʪʝʨ, ʨʦʫʪʝʨ, ʩʦʪʦʚʳʡ ʪʝʣʝʬʦʥ ʠʣʠ ʩʤʘʨʪʬʦʥ).  

ʉ ʧʦʟʠʮʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʪʘʢʠʤ ʧʨʝʩʪʫʧʣʝʥʠʷʤ ʦʪʥʦʩʷʪ 

çʦʙʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʳʝ ʜʝʷʥʠʷ, ʩʦʚʝʨʰʝʥʥʳʝ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʠ ʟʘʧʨʝʱʝʥʥʳʝ ʫʛʦʣʦʚʥʳʤ ʟʘʢʦʥʦʤ ʧʦʜ ʫʛʨʦʟʦʡ ʥʘʢʘʟʘʥʠʷè [2, ʩ. 285]. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝ ʢʘʢ ʧʨʝʩʪʫʧʣʝʥʠʝ, 

ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ, ʣʠʙʦ 

ʢʘʢ ʧʨʝʩʪʫʧʣʝʥʠʝ, ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [2, ʩ. 37]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʙʣʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʉʦʪʦʚ 

ɸ.ʀ. ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʂʨʳʣʦʚʘ ɺ.ɺ., ʧʨʠʟʥʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

çʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝè ʧʦʛʣʦʱʘʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʧʦʥʷʪʠʝʤ 

çʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝè, ʧʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʨʫʜʠʷ 

ʧʨʝʩʪʫʧʣʝʥʠʷ - ʢʦʤʧʴʶʪʝʨʘ [1, ʩ. 83]. ʕʪʦ ʧʦʥʷʪʠʝ ʤʦʞʝʪ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʚʠʜʳ 

ʧʨʝʩʪʫʧʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʩʚʝʜʝʥʠʷ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʠ ʧʦʪʦʤʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʝʨʤʠʥʫ çʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ çʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝè 

ʩ ʧʦʟʠʮʠʡ ʋʂ ʈʌ ï ʵʪʦ çʨʷʜ ʜʝʡʩʪʚʠʡ ʦʧʝʨʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʚʣʘʜʝʣʴʮʘ ʩʘʡʪʘ ʚ ʩʝʪʠ çʀʥʪʝʨʥʝʪè ʠʣʠ ʧʨʦʚʘʡʜʝʨʘ ʭʦʩʪʠʥʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʩʦʚʝʨʰʝʥʥʳʭ ʧʨʠ ʩʦʟʜʘʥʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʨʝʜʦʥʦʩʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʚʣʝʢʰʠʭ ʥʝʧʨʘʚʦʤʝʨʥʳʡ ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʧʝʨʝʜʘʯʠ 

ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʣʠʙʦ ʥʝʧʨʘʚʦʤʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʨʠʪʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʣʠʙʦ ʠʥʳʝ ʜʝʡʩʪʚʠʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʢʘʟʘʥʠʝ ʟʘ ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʪʘʪʝʡ ʋʂ ʈʌè. 

ʇʦʩʢʦʣʴʢʫ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʙʫʜʝʪ ʠʟʣʠʰʥʝ ʸʤʢʠʤ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʙʦʣʝʝ 

ʢʨʘʪʢʠʡ ʚʘʨʠʘʥʪ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʦʥʷʪʠʷ çʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʝʩʪʫʧʣʝʥʠʝè - 

çʥʝʧʨʘʚʦʤʝʨʥʳʡ ʜʦʩʪʫʧ, ʭʠʱʝʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠʣʠ ʠʥʦʝ ʟʘʧʨʝʱʝʥʥʦʝ ʟʘʢʦʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡè. 

ʇʝʨʝʭʦʜʷ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʭ 

ʩʦʚʝʨʰʝʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʭʦʞʝʩʪʴ ʤʝʪʦʜʦʚ ʠʭ ʧʦʜʛʦʪʦʚʢʠ 

ʠ ʩʦʚʝʨʰʝʥʠʷ ʩ ʤʝʪʦʜʘʤʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ [2, ʩ. 284]. 

ʀʩʩʣʝʜʦʚʘʪʝʣʴ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʂʘʤʘʣʦʚʘ ɻ.ɻ., ʩʩʳʣʘʷʩʴ ʥʘ ʜʨʫʛʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ 

ɾʤʳʭʦʚʘ ɸ.ɸ., ʚʳʜʝʣʷʝʪ ʧʨʠʥʮʠʧʳ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʙʣʝʛʯʘʶʱʠʝ ʩʦʚʝʨʰʝʥʠʝ 
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ʧʨʝʩʪʫʧʣʝʥʠʡ ʩ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ: 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʦʥʠʤʥʦʛʦ ʩʦʚʝʨʰʝʥʠʷ ʜʝʡʩʪʚʠʡ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʩʪʫʧʥʦʛʦ ʫʤʳʩʣʘ ʥʘ 

ʩʢʦʣʴʢʦ ʫʛʦʜʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʦʙʲʝʢʪʘ ʧʨʝʩʪʫʧʣʝʥʠʷ [2, ʩ. 284]. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʦʩʥʦʚʘʥʦ ʥʘ ʰʠʨʦʯʘʡʰʝʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʝʪʝʡ ʩʚʷʟʠ, ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʘ ʜʦʩʪʫʧʥʦʩʪʠ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʠʮ ʠ ʥʘ ʙʦʣʴʰʦʤ ʩʧʝʢʪʨʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ [2, ʩ. 285]. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʘʞʝ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʫ ʠ ʥʦʚʠʯʢʫ ʩʦʚʝʨʰʘʪʴ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʧʨʠʯʠʥʷʶʱʠʝ 

ʢʨʫʧʥʳʡ ʫʱʝʨʙ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʩʦʢʨʳʪʠʷ ʫʥʠʢʘʣʴʥʦʛʦ (ʟʘ ʥʝʢʦʪʦʨʳʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ) 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʫʩʪʨʦʡʩʪʚʘ (IP-ʘʜʨʝʩ, ʦʪ ʘʥʛʣ. IP-address, Internet Protocol Address) ʚ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʝʨʚʠʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʙʝʩʧʣʘʪʥʳʭ, 

ʥʘʧʨʠʤʝʨ, ʚʠʨʪʫʘʣʴʥʳʭ ʯʘʩʪʥʳʭ ʩʝʪʝʡ (ʘʥʛʣ. VPN, virtual private network) ʠʣʠ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʦʡ ʩʝʪʠ ʊʦʨ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʘʪʴ 

ʧʨʝʩʪʫʧʣʝʥʠʝ ʘʥʦʥʠʤʥʦ, ʠ ʧʦʩʢʦʣʴʢʫ ʩʝʪʝʚʦʡ ʘʜʨʝʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʩʝʪʷʭ, ʦʥ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʝʩʪʫʧʥʠʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ, ʩʝʪʝʡ ʩʚʷʟʠ, 

ʙʝʟʛʨʘʥʠʯʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʳʭ ʩʝʪʝʡ ʠ ʘʥʦʥʠʤʥʦʩʪʴ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʦʤ ʬʘʢʪʝ, ʯʪʦ ʩʝʪʴ ʀʥʪʝʨʥʝʪ ʠ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʤʝʞʜʫ 

ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, 

ʝʜʠʥʳʤ ʨʝʰʝʥʠʝʤ ʧʦ ʚʳʷʚʣʝʥʠʶ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʠ ʟʘʢʦʥʥʳʡ ʧʝʨʝʭʚʘʪ ʜʘʥʥʳʭ ʚ ʩʝʪʷʭ ʧʦ ʠʭ ʦʙʤʝʥʫ, ʢʦʪʦʨʳʡ, ʦʜʥʘʢʦ, ʪʘʢʞʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʥʘ ʧʫʪʠ ʢ ʨʘʩʢʨʳʪʠʶ ʣʠʯʥʦʩʪʠ ʧʨʝʩʪʫʧʥʠʢʦʚ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʧʨʝʩʪʫʧʥʠʢʠ ʧʨʠʤʝʥʷʶʪ ʢʦʥʪʨʤʝʨʳ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʦʞʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʠʟʙʝʞʘʥʠʝ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʘʢ ʣʠʯʥʦʩʪʠ, ʪʘʢ ʠ ʩʝʪʝʚʦʛʦ ʘʜʨʝʩʘ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʧʦʥʷʪʠʡʥʳʡ 

ʘʧʧʘʨʘʪ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʯʘʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʩʦʚʝʨʰʘʝʤʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʘʭ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʜʘʥʥʳʭ ʦʧʝʨʘʪʠʚʥʦ-

ʨʦʟʳʩʢʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ çʅʘʚʝʜʝʥʠʝ ʩʧʨʘʚʦʢè, çʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʠ 

ʜʦʢʫʤʝʥʪʦʚè, çʇʦʣʫʯʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠè, çʉʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠè, ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʪʝʚʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ ʚ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ 

ʚʳʷʚʣʝʥʠʷ ʣʠʮ, ʩʦʚʝʨʰʠʚʰʠʭ ʠʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ɺʚʝʜʝʥʠʝ 

ɼʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ (ɺʆʃʇ) 

ʦʙʣʘʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʴʶ ʠ ʩʢʨʳʪʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʩʲʸʤʘ ʣʘʟʝʨʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ. ʅʘʧʨʠʤʝʨ: ʨʝʛʠʩʪʨʘʮʠʷ ʨʘʩʩʝʷʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʣʦʢʥʦ ʠ ʜʨ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘʱʠʪʳ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʦʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʚ ʟʘʱʠʱʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ï 

ʧʝʨʝʜʘʯʘ ʩʣʘʙʦʛʦ ʩʠʛʥʘʣʘ. ʉʠʛʥʘʣ ʦʩʣʘʙʣʷʝʪʩʷ ʜʦ ʫʨʦʚʥʷ, ʙʣʠʟʢʦʛʦ ʢ ʦʜʥʦʬʦʪʦʥʥʦʤʫ, 

ʪʦ ʝʩʪʴ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʬʦʪʦʥʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʢʚʘʥʪʦʚʦʡ ʩʚʷʟʠ. 

ʂʚʘʥʪʦʚʘʷ ʩʚʷʟʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʢʚʘʥʪʦʚʳʡ 

ʢʘʥʘʣ ʩʚʷʟʠ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ ʚ ʦʧʪʠʯʝʩʢʦʤ ʚʦʣʦʢʥʝ. ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʢʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ [3, 5]. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ʢʚʘʥʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʷʜʝ ʨʘʙʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ [2, 5, 6]. 
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1. ʆʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʠ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ 

ɻʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʢʚʘʥʪʦʚʦʡ ʩʚʷʟʠ ʦʪ ʦʙʳʯʥʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʪʦʥʳ. ɸʥʘʣʠʟʠʨʫʷ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʚʘʪʘ ʠʥʬʦʨʤʘʮʠʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʩʚʦʜʠʪʩʷ ʢ 

ʤʠʥʠʤʫʤʫ ʚ ʚʠʜʫ ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʢʚʘʥʪʦʚʳʭ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʘ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ 

ï ʧʨʠ ʧʦʧʳʪʢʝ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʦʥʦ ʠʟʤʝʥʠʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʞʝ 

ʝʩʣʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ ʠ ʫʜʘʩʪʩʷ ʧʝʨʝʭʚʘʪʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʪʦ ʵʪʦʪ ʬʘʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥ [4]. 

ɺʦʧʨʦʩʦʤ ʧʦʩʪʨʦʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʢʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʧʦʩʚʷʱʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ʊʘʢ, ʚ ʨʘʙʦʪʝ [1] ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʳ ʢʚʘʥʪʦʚʦʡ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʚʝʨʦʷʪʥʦʩʪʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʜʠʥʦʯʥʳʭ ʬʦʪʦʥʦʚ ʨʜʝʪ = 20% 

ʧʠʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚʟʘʠʤʥʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʠ (ɺʂʌ) ʜʣʷ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟ 255 ʙʠʪ ʚ ʩʨʝʜʥʝʤ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʣʦ ʫʨʦʚʝʥʴ 

ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʢʚʘʥʪʦʚʦʡ ʩʚʷʟʠ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʈʠʩʫʥʦʢ 8 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʢʚʘʥʪʦʚʦʡ ʩʚʷʟʠ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʈʝʟʶʤʠʨʫʷ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʦʜʥʦʬʦʪʦʥʥʦʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦ ï ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ, ʯʘʩʪʥʦʡ ʟʘʜʘʯʝʡ 

ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ  ʦʜʠʥʦʯʥʳʭ ʬʦʪʦʥʦʚ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʘʨʠʘʥʪʦʚ ʚʚʝʜʝʥʠʷ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʫʝʤʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʜʠʥʦʯʥʳʭ ʬʦʪʦʥʦʚ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʢʚʘʥʪʦʚʦʡ ʩʚʷʟʠ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ [1].  

 

2 ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʂʦʜʝʨ

ʇʨʦʛʨʘʤ-

ʤʠʨʫʝʤr ʡ 

ʦʧʪʠʯʝʩʢʠʡ 

ʘʪʪʝʥʁ ʘʪʦʨ

ɼʝʪʝʢʪʦʨ 

ʦʜʠʥʦʯʥr ʭ 

ʬʦʪʦʥʦʚ

ɼʝʢʦʜʝʨ

ɹʣʦʢ 

ʫʧʨʘʚʣʝʥʠ̫

ʎʠʬʨʦʚʘ̫ 

ʩʠʩʪʝʤʘ 

ʧʝʨʝʜʘʯʠ

ʎʠʬʨʦʚʘ̫ 

ʩʠʩʪʝʤʘ 

ʧʝʨʝʜʘʯʠ

ɻʝʥʝʨʘʪʦʨ 

ʣʘʟʝʨʥr ʭ 

ʠʤʧʫʣɹʩʦʚ

ɺʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʘ̫ ʣʠʥʠ̫ 

ʩʚ̫ʟʠ

ʇʝʨʝʜʘʪʯʠʢ ʇʨʠʝʤʥʠʢ

ʉʠʛʥʘʣ

ʪʨʝʚʦʛʠ
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ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʢʚʘʥʪʦʚʦʡ ʩʚʷʟʠ ʚʟʷʪʘ ʩʭʝʤʘ, 

ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1. ʇʝʨʝʜʘʯʘ ʩʠʛʥʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʜʥʦʬʦʪʦʥʥʦʤ 

ʫʨʦʚʥʝ ʩ ʨʘʙʦʯʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ 1550 ʥʤ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʥʘʠʤʝʥʴʰʠʤ ʟʘʪʫʭʘʥʠʝʤ 

ʦʜʥʦʤʦʜʦʚʦʛʦ ʚʦʣʦʢʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʬʦʪʦʧʨʠʝʤʥʦʛʦ ʤʦʜʫʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʦʜʥʦʬʦʪʦʥʥʳʡ ʜʝʪʝʢʪʦʨ idQuantique, ʢʦʪʦʨʳʡ ʜʦʚʦʣʴʥʦ ʧʦʧʫʣʷʨʝʥ ʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʢʚʘʥʪʦʚʦʡ ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʦʧʪʠʢʠ ʠ ʨʘʙʦʪʘʝʪ ʥʘ ʜʣʠʥʝ 

ʚʦʣʥʳ 1550 ʥʤ. ʄʘʢʩʠʤʘʣʴʥʦ ʨʝʘʣʠʟʫʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʬʦʪʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ 

idQuantique 201 ʚʝʨʦʷʪʥʦʩʪʴ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 25%.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʚ ʥʝʛʦ 

ʚʚʦʜʠʪʩʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʟ ʩʧʦʩʦʙʦʚ: ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʜ 

ʂʘʩʘʤʠ, ʢʦʜ ɻʦʣʜʘ ʠ ʜʨ. ʇʨʦʚʝʜʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʚʟʘʠʤʥʦʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʚʚʝʜʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (511 ʙʠʪ) ʠ ʢʦʜʘ ɻʦʣʜʘ (511 ʙʠʪ). 

ɺ ʧʘʢʝʪʝ MATLAB  ʙʳʣʠ ʧʦʣʫʯʝʥʳ ɺʂʌ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
 ʘ)  ʙ) 

 

ʈʠʩʫʥʦʢ 2 ï ɺʂʌ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʧʦʩʣʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 25% (ʘ); ɺʂʌ ʢʦʜʘ ɻʦʣʜʘ 

ʜʦ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩ ʢʦʜʦʤ ɻʦʣʜʘ ʧʦʩʣʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 25% (ʙ) 
 

ɺʝʨʦʷʪʥʦʩʪʴ ʚʝʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ɺʂʌ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝʤ q ʧʠʢʘ ɺʂʌ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ɺʂʌ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (1000 ʠʪʝʨʘʮʠʡ), 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 3, ʩʨʝʜʥʝʝ ʦʪʥʦʰʝʥʠʝ qʄ ʜʣʷ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ qʄ = 

3,14; ʜʣʷ ʢʦʜʘ ɻʦʣʜʘ qɻ = 5,2.  
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 ʘ)  ʙ) 

 

ʈʠʩʫʥʦʢ 3 ï ɻʠʩʪʦʛʨʘʤʤ rʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʧʠʢʘ ɺʂʌ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ɺʂʌ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (ʘ) ʠ ʢʦʜʦʚ 

ɻʦʣʜʘ (ʙ) 
 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚʠʜʥʦ, ʯʪʦ ʚʟʘʠʤʥʦʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʢʦʜʦʚ ɻʦʣʜʘ ʣʫʯʰʝ, ʯʝʤ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʠʢʘ ɺʂʌ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ʫ ʢʦʜʘ ɻʦʣʜʘ ʙʦʣʴʰʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʪʣʠʯʠʪʴ ʧʠʢ ɺʂʌ ʦʪ ʰʫʤʘ (ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ) ʙʫʜʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʣʝʛʯʝ, ʯʝʤ ʫ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʨʘʪʴ ʢʦʜ ɻʦʣʜʘ ʜʣʷ ʚʚʝʜʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʚ ʩʦʦʙʱʝʥʠʝ. ɼʘʥʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʘʥʘʣʠʟʦʤ ʩʚʦʡʩʪʚ ɺʂʌ ʄ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʦʜʘ 

ɻʦʣʜʘ, ʘ ʠʤʝʥʥʦ ʦʪʥʦʰʝʥʠʝʤ ʧʠʢʘ ɺʂʌ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʙʦʢʦʚʳʭ 

ʣʝʧʝʩʪʢʦʚ. ʊʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʘ ʜʣʠʥʘ ʬʦʨʤʠʨʫʝʤʳʭ ʇʉʇ. ʇʦ ʩʚʦʡʩʪʚʘʤ ʄ-

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʦʜʘ ɻʦʣʜʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ ɺʂʌ 

ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʜʣʠʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʩʚʦʡʩʪʚʘ ɺʂʌ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ 

ʬʦʨʤʠʨʫʝʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, ʣʠʙʦ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʢʦʜʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʝʱʝ 

ʙʦʣʴʰʠʤ ʦʪʥʦʰʝʥʠʝʤ ʧʠʢʘ ɺʂʌ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʙʦʢʦʚʳʭ ʣʝʧʝʩʪʢʦʚ.  
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ɺʚʝʜʝʥʠʝ 

ʉʝʛʦʜʥʷ ʦʧʨʝʜʝʣʠʣʠʩʴ ʦʩʥʦʚʥʳʝ ʩʝʢʪʦʨʳ ʨʳʥʢʘ, ʛʜʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘ ʠʣʠ ʠʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ. FTTH PON - ʜʣʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ, ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʦʚ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʜʦʭʦʜʦʚ, ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʢʨʫʧʥʘʷ ʩʝʪʴ 

ʧʨʠʥʘʜʣʝʞʠʪ ʆɸʆ çʉɿʊè, ʩʝʪʠ PON ʧʦʩʪʨʦʠʣʠ "ɸʢʘʜʦ ʊʝʣʝʢʦʤ", "ʈʦʩʪʝʣʝʢʦʤ", 

"ʊʨʘʥʩʊʝʣʝʢʦʤ" ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʦʧʝʨʘʪʦʨʳ ʩʚʷʟʠ.  

FTTB ʥʘʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɽʝ ʚʳʙʠʨʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʩʦʪʥʠ ʥʝʙʦʣʴʰʠʭ ʦʧʝʨʘʪʦʨʦʚ ʤʝʩʪʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʥʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ - "ʂʦʤʩʪʘʨ-

ʆʊʉ", "ʕʈ-ʊʝʣʝʢʦʤ", "ɺʳʤʧʝʣʂʦʤ". ʂʨʫʧʥʳʝ ʩʝʪʠ FTTB ʨʘʟʚʝʨʥʫʣʠ ʠ ʢʦʤʧʘʥʠʠ 

ʆɸʆ çʉʚʷʟʴʠʥʚʝʩʪè - ʧʨʝʞʜʝ ʚʩʝʛʦ, çɺʦʣʛʘʊʝʣʝʢʦʤè, çʎʝʥʪʨʊʝʣʝʢʦʤè çʖʞʥʘʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʢʦʤʧʘʥʠʷè[1]. 

 ʆʙʳʯʥʦ ʦʧʝʨʘʪʦʨʳ FTTB-ʩʝʪʝʡ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʪʠʧʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ. ɸʢʪʠʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʢʦʤʤʫʪʘʪʦʨ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʜʘʥʠʠ, 

ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ ʚ ʢʘʥʘʣʠʟʘʮʠʠ (ʝʩʣʠ ʩʝʪʴ ʩʪʨʦʠʪ ʦʧʝʨʘʪʦʨ, 

ʢʦʪʦʨʳʡ ʝʝ ʠʤʝʝʪ) ʠʣʠ ʞʝ, ʜʣʷ ʵʢʦʥʦʤʠʠ, ʧʦʜʚʝʰʠʚʘʝʪʩʷ. ɺ ʢʚʘʨʪʠʨʳ ʘʙʦʥʝʥʪʦʚ 

ʟʘʚʦʜʠʪʩʷ ʢʘʙʝʣʴ Cat5e. ɼʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʦʡ ʩʝʪʠ ʪʨʝʙʫʝʪʩʷ 

ʤʝʥʴʰʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʝ ʥʫʞʝʥ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʣʠʥʝʡʥʳʡ 

ʧʝʨʩʦʥʘʣ, ʥʝ ʥʫʞʥʳ ʩʝʪʝʚʳʝ ʦʢʦʥʯʘʥʠʷ ONU, ʢʦʪʦʨʳʝ ʩʪʦʷʪ ʥʝʜʝʰʝʚʦ. ɺʣʦʞʝʥʠʷ ʚ 

ʪʘʢʫʶ ʩʝʪʴ ʦʢʫʧʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʨʘʟʚʝʨʥʫʪʴ ʝʝ ʛʦʨʘʟʜʦ ʣʝʛʯʝ. ʀʟ ʯʠʩʣʘ 
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ʥʝʜʦʩʪʘʪʢʦʚ ʥʫʞʥʦ ʫʧʦʤʷʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʢʦʤʤʫʪʘʪʦʨʦʚ, ʘ 

ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʦʜʥʦʤ ʜʦʤʝ ʥʝʩʢʦʣʴʢʦ [2]. 

 

2 ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʩʠʩʪʝʤʝ ʧʝʨʝʜʘʯʠ 

ɼʣʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʰʠʬʨʦʚʘʥʠʷ ʪʨʘʬʠʢʘ ʩ ʧʦʤʦʱʴʶ 

ʰʠʬʨʘʪʦʨʘ CN6100, ʘ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ 

ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʬʣʝʢʪʦʤʝʪʨʠʠ. 

ʐʠʬʨʘʪʦʨ CN6100 ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʘʷ, ʧʨʦʩʪʘʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʣʘʪʬʦʨʤʘ. 

ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʝ, ʧʨʦʟʨʘʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ ʯʝʨʝʟ Ethernet ʚ ʨʘʟʣʠʯʥʳʭ 

ʪʦʧʦʣʦʛʠʷʭ.  

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʰʠʬʨʘʪʦʨ CN6100 ʤʦʱʥʳʡ, ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ full-duplex, 

ʦʯʝʥʴ ʙʳʩʪʨʦ, ʙʝʟ ʧʦʪʝʨʠ ʧʘʢʝʪʦʚ. ʈʝʰʝʥʠʝ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʠʤʠ ʤʠʨʦʚʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ, ʟʘʙʦʪʷʱʠʤʠʩʷ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘ ʟʘʜʝʨʞʢʫ ʥʝ ʚʣʠʷʝʪ ʨʘʟʤʝʨ ʧʘʢʝʪʘ, 

ʛʘʨʘʥʪʠʨʫʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʩ ʥʫʣʝʚʳʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ FPGA, ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʜʝʨʞʢʫ ʚ ʥʘʰʝʤ ʰʠʬʨʘʪʦʨʝ 

ʧʨʝʜʩʢʘʟʫʝʤʦʡ ʠ ʥʘʜʝʞʥʦʡ. ʗʚʣʷʷʩʴ ʦʜʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʜʘʥʥʦʝ ʨʝʰʝʥʠʝ ʨʘʙʦʪʘʝʪ ʩ 

30-60% ʤʝʥʴʰʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʯʝʤ ʦʙʳʯʥʳʝ, 10 Gbps ʰʠʬʨʘʪʦʨʳ ʠ 

ʟʘʥʠʤʘʝʪ ʪʦʣʴʢʦ ʪʨʝʪʴʶ ʯʘʩʪʴ ʩʝʨʚʝʨʥʦʡ ʩʪʦʡʢʠ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ 3 ʝʜʠʥʠʮʳ 10 Gbps.  

ɸʨʭʠʪʝʢʪʫʨʘ çBump in the Wireè ʠ ʛʠʙʢʘʷ ʧʦʣʠʪʠʢʘ ʣʠʮʝʥʟʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ 

ʦʪ 10 Mbps ʜʦ 1 Gbps ʜʝʣʘʶʪ CN6100 ʣʝʛʢʠʤ ʠ ʥʝʜʦʨʦʛʠʤ ʚ ʫʩʪʘʥʦʚʢʝ. ʈʝʰʝʥʠʷ 

ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ çʫʩʪʘʥʦʚʠʣ ʠ ʟʘʙʳʣè, ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʩʪʦʪʫ ʧʨʠʤʝʥʝʥʠʷ, 

ʨʘʙʦʪʳ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʚʦʜʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʩʫʨʩʘʤ ʢ ʤʠʥʠʤʫʤʫ.  

ʈʝʰʝʥʠʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʦ ʧʦ ʆʙʱʠʤ ʂʨʠʪʝʨʠʷʤ ʠ FIPS 140-2 L3. CN6100 

ʟʘʱʠʱʝʥ ʦʪ ʚʟʣʦʤʘ, ʠʩʧʦʣʴʟʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʢʣʶʯʘʤʠ ʠ ʥʘʜʝʞʥʳʝ 

ʘʣʛʦʨʠʪʤʳ AES 256-bit. 

ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʝʱʸ ʦʜʥʦʛʦ ʤʝʪʦʜʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʳʣʘ ʚʳʙʨʘʥʘ 

ʨʝʬʣʝʢʪʦʤʝʪʨʠʷ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʰʠʬʨʦʚʘʥʠʝʤ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʪʘʝʪ, ʪʘʢ ʨʝʬʣʝʢʪʦʤʝʪʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʢʨʘʞʠ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʘ 

ʰʠʬʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʩʘʤʠʭ ʜʘʥʥʳʭ ʧʝʨʝʜʘʚʘʝʤʳʭ ʚʥʫʪʨʠ ʚʦʣʦʢʥʘ. ʅʦ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʚ ʨʘʟʳ   ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʵʪʠ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʫʜʫʪ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʊʘʢ ʞʝ ʵʪʠ ʤʝʪʦʜʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʥʦʩʪʠ, ʥʘʩʝʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʘʭ. 

ʊʘʢ ʢʘʢ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʷʭ ʙʫʜʝʪ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʬʣʝʢʪʦʤʝʪʨʠʶ, ʜʣʷ 

ʙʳʩʪʨʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʨʳʚʘ, ʘ ʚ ʤʥʦʛʦʥʘʩʝʣʸʥʥʳʭ ʤʝʛʘʧʦʣʠʩʘʭ ʰʠʬʨʦʚʘʥʠʝ. ʀʟ 

ʫʚʝʣʠʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʚʘʪʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ ʠʥʳʭ ʩʧʦʩʦʙʦʚ ʩʲʝʤʘ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʤʠʤʦ ʧʨʷʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ. 

 

3  ʄʦʜʝʣʠʨʦʚʘʥʠʝ 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʦʣʴʢʦ ʜʣʷ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ɺʆʉʇ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʧʝʨʝʜʘʶʱʝʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ[3]. 



171 
 

ʇʝʨʝʜʘʶʱʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

- ɻʝʥʝʨʘʪʦʨʘ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʠʪ (Pseudo-random bit 

sequence generator); 

- ʂʦʜʝʨ 8B/10B (8B/10B Sequence generator); 

- ʌʦʨʤʠʨʦʚʘʪʝʣʷ NRZ (NRZ pulse generator); 

- ʃʘʟʝʨʘ (CW laser measured). 

ʉʢʦʨʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ ʛʝʥʝʨʘʪʦʨʝ ʟʘʜʘʥʘ 

ʪʨʝʙʫʝʤʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ï 10 ɻʙʠʪ/ʩ. ʈʘʙʦʯʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʣʘʟʝʨʘ ʚʳʙʨʘʥʘ 1330 

ʥʤ, ʤʦʱʥʦʩʪʴ ʣʘʟʝʨʘ ʟʘʜʘʥʘ +5 ʜɹʤ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʄʦʜʝʣʴ ʧʝʨʝʜʘʶʱʝʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ  
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ 
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ʈʠʩʫʥʦʢ 3 ï ɻʣʘʟʢʦʚʘʷ ʜʠʘʛʨʘʤʤʘ 

ʀʟ ʨʠʩʫʥʢʘ 3 ʚʠʜʥʦ, ʯʪʦ ʬʦʨʤʘ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʣʝʛʢʦ ʧʦʜʜʘʚʘʪʴʩʷ ʨʘʟʣʠʯʝʥʠʶ 

ʧʨʠʥʠʤʘʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʠ ʥʫʣʝʡ, ʪʦ ʝʩʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʤʝʝʪʩʷ ʰʠʨʦʢʠʡ 

ʨʘʩʢʨʳʚ çʛʣʘʟʘè. Q-ʬʘʢʪʦʨ ʜʣʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ɺʆʉʇ ʩʦʩʪʘʚʠʣ 6,99. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʨʦʚʘʡʜʝʨʦʚ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ, ʘ ʪʘʢ ʞʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʷʜʘ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ.  

ʇʦ ʠʪʦʛʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʝʨʝʜʘʯʠ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ FTTB ʩ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʣʠʥʠʠ ʩʚʷʟʠ 10 ʢʤ, ʦʙʱʝʡ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 10 ɻʙʠʪ/ʩ. ʊʘʢ ʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʝ ʠ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʠʬʨʦʚʘʥʠʝ ʠ 

ʤʝʪʦʜ ʨʝʬʣʝʢʪʦʤʝʪʨʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʚ ʅʉɼ ʢ ʣʠʥʠʠ ʩʚʷʟʠ. 

ʇʦ ʨʘʩʩʯʠʪʘʥʥʳʤ ʜʘʥʥʳʤ ʩ ʧʦʤʦʱʴʶ ʇʆ Optisystem 13 ʙʳʣʘ ʩʦʙʨʘʥʘ ʠ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ 

ʚʳʧʦʣʥʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. 
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