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ʂʦʥʬʝʨʝʥʮʠʷ ʦʨʛʘʥʠʟʦʚʘʥʘ ɸʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʨʘʜʠʦ ʠ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʪʜʝʣʝʥʠʝʤ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ çʕʢʦʥʦʤʠʢʘ ʠ ʢʘʯʝʩʪʚʦ 

ʩʠʩʪʝʤ ʩʚʷʟʠè. 
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ʉʆɼɽʈɾɸʅʀɽ 

 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʨʫʜʦʚ ʢʦʥʬʝʨʝʥʮʠʠ 

 

c. 2-3 

 

ʉɽʂʎʀʗ I. ʀʅʌʆʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓɽ ʉɽʊʀ ʀ ʉʀʉʊɽʄʓ 

 

1.1 ʈʘʜʠʦʩʚʷʟʴ 

ɻ.ʆ. ɹʦʢʢ, ɸ.ʆ. ʐʦʨʠʥ  

ʋʷʟʚʠʤʦʩʪʴ ʩʝʪʝʡ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʯʝʨʝʟ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ ʩ ʯʠʧʘʤʠ SOC 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

 

c. 5-8 

ʄ.ʉ. ʃʦʭʚʠʮʢʠʡ, ɺ.ʆ. ʐʦʨʠʥ 

ʈʝʪʨʘʥʩʣʷʪʦʨ ʜʣʷ ʩʝʪʝʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

 

 

c. 8-11 

ɺ.ʀ. ʉʣʘʩʪʫʭʠʥʘ 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʪʝʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 

 

 

c. 11-13 

ɽ.ɺ. ʂʦʢʦʨʝʚʘ, ɸ.ɽ. ʂʦʩʪʶʢʦʚʠʯ, ʀ.ɺ. ɼʦʱʠʥʩʢʠʡ  

ʉʠʩʪʝʤʘ ʛʝʦʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ RFID-ʤʝʪʦʢ 

 

 

c. 13-16 

1.2 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʄ.ɸ. ʉʘʚʚʠʥ  

ɺʳʙʦʨ ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʠʤʠʪʘʪʦʨʘ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ  

 

 

c. 16-18 

ʅ.ɺ. ɽʚʛʣʝʚʩʢʘʷ  

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʩʝʪʠ ʩʚʷʟʠ ʚ ʫʩʣʦʚʠʷʭ ʘʪʘʢ ʥʘʨʫʰʠʪʝʣʷ 

 

 

c. 18-20 

ɺ.ʅ. ʄʘʢʩʠʤʝʥʢʦ  

ɸʩʧʝʢʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

 

 

c. 20-22 

ɸ.ʉ. ʅʦʚʠʢʦʚʘ, ɸ.ɺ. ʌʦʤʠʥʘ  

ʇʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ 

 

 

c. 22-26 

1.3 ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ  

ʉ.ɸ. ʏʠʞʝʚʩʢʠʡ   
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ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ YOLO  

 

 

c. 27-29 

ʄ.ɽ. ʗʭʠʤʦʚʠʯ  

ʆʙʟʦʨ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʚʝʩʫ 

 

 

c. 30-31 

 

ʉɽʂʎʀʗ II. ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ ɺ 

ʀʅʌʆʂʆʄʄʋʅʀʂɸʎʀʗʍ 

 

2.1 ʈʳʥʦʢ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ  

ɺ.ʉ. ʂʥʷʟʴʢʦʚʘ  

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ: ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʨʳʥʢʘ  

 

 

c. 32-33 

ʊ.ɸ. ʂʫʟʦʚʢʦʚʘ, ʀ.ʄ. ʐʘʨʘʚʦʚ  

ɺʦʟʤʦʞʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ  

 

 

c. 33-36 

ʊ.ɸ. ʂʫʟʦʚʢʦʚʘ, ɺ.ʈ. ɾʦʣʪʠʢʦʚʘ, ʇ.ɸ. ɾʦʣʪʠʢʦʚʘ, ʄ.ʄ. ʐʘʨʘʚʦʚʘ  

Cʬʝʨʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʩʝʨʚʠʩʘ çʫʤʥʳʡ ʜʦʤè  

 

 

c. 36-39 

ʆ.ʇ. ɸʣʤʘʝʚʘ  

ʀʟʫʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʫʩʣʫʛʠ ʦʥʣʘʡʥ-ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʩʣʫʞʙ ʧʦʪʦʢʦʚʦʛʦ 

ʚʝʱʘʥʠʷ 

 

 

c. 39-42 

ɽ.ʖ. ʂʣʝʩʘʨʝʚʘ, ɺ.ʀ. ʉʦʟʳʢʠʥʘ  

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʧʦʜ ʚʣʠʷʥʠʝʤ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʥʘ ʧʨʠʤʝʨʝ ʫʙʝʨʠʟʘʮʠʠ 

 

 

c. 42-44 

2.2 ʄʘʨʢʝʪʠʥʛ  

ɻ.ʇ. ʇʣʘʪʫʥʠʥʘ, ɸ.ʉ. ʊʨʫʩʦʚʘ  

ɺʣʠʷʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ 

 

 

c. 45-48 

ʊ.ɸ. ʂʫʟʦʚʢʦʚʘ, ɺ.ʈ. ɾʦʣʪʠʢʦʚʘ, ʇ.ɸ. ɾʦʣʪʠʢʦʚʘ, ʄ.ʄ. ʐʘʨʘʚʦʚʘ  

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʤʦʙʠʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʚ ʈʦʩʩʠʠ 

 

 

c. 49-51 

ʆ.ʀ. ʐʘʨʘʚʦʚʘ, ɺ.ʀ. ʉʦʟʳʢʠʥʘ 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʤʘʨʢʝʪʠʥʛʝ  

 

 

c. 51-54 

ɽ.ɻ. ʂʫʭʘʨʝʥʢʦ, ʎʟʷʥ ʉʠʥʴʷʥʴ 

ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ 

 

 

c. 54-58 
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2.3 ʌʠʥʘʥʩʳ 

ɻ.ʇ. ʇʣʘʪʫʥʠʥʘ, ʀ.ɸ. ɺʘʩʠʣʴʝʚʘ, ɽ.ʈ. ɻʨʠʛʦʨʝʥʢʦ  

ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʣʠʢʚʠʜʥʦʩʪʠ ʠ     

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ 

 

 

c. 58-60 

ɻ.ʇ. ʇʣʘʪʫʥʠʥʘ, ʀ.ɸ. ɺʘʩʠʣʴʝʚʘ, ɽ.ʈ. ɻʨʠʛʦʨʝʥʢʦ  

ʂʦʵʬʬʠʮʠʝʥʪʥʳʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ 

 

 

c. 60-64 

2.4 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ  

ʊ.ɸ. ʉʫʭʦʜʦʣʴʩʢʘʷ 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ 

 

 

c. 64-67 

ʊ.ʖ. ʉʘʣʶʪʠʥʘ, ɻ.ʇ. ʇʣʘʪʫʥʠʥʘ  

ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʦʮʝʥʢʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʢʦʤʧʘʥʠʠ 

 

 

c. 67-70 
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ȶȪȯȻȭɄ I. ȭȲȹȳȯȳȱȱȸȲȭȯȥȻȭȳȲȲɀȪ ȶȪȷȭ ȭ 

ȶȭȶȷȪȱɀ 

 

1.1 ʈʘʜʠʦʩʚʷʟʴ 

 

ʋʗɿɺʀʄʆʉʊʔ ʉɽʊɽʁ ʇʆɼɺʀɾʅʆʁ ʉɺʗɿʀ ʂ 

ʅɽʉɸʅʂʎʀʆʅʀʈʆɺɸʅʅʓʄ ɺʆɿɼɽʁʉʊɺʀʗʄ ʏɽʈɽɿ ɸɹʆʅɽʅʊʉʂʀɽ 

ʊɽʈʄʀʅɸʃʓ ʉ ʏʀʇɸʄʀ SOC ʀʅʆʉʊʈɸʅʅʆɻʆ ʇʈʆʀɿɺʆɼʉʊɺɸ 

 

ɻ.ʆ. ɹʦʢʢ, ʜ.ʪ.ʥ., ʜʠʨʝʢʪʦʨ ʧʦ ʥʘʫʢʝ, ʆʆʆ çʅʀʈʀʊ-ʉʀʅɺʕʁ ʊʝʣʝʢʦʤ 

ʊʝʭʥʦʣʦʜʞʠè; 

ɸ.ʆ. ʐʦʨʠʥ, ʢ.ʪ.ʥ., ʪʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢʪʦʨ, ʆʆʆ çʅʀʈʀʊ-ʉʀʅɺʕʁ ʊʝʣʝʢʦʤ 

ʊʝʭʥʦʣʦʜʞʠè. 

 

VULNERABILITY OF MOBILE NETWORKS TO UNAUTHORIZED 

EXPOSURE THROUGH SUBSCRIBER'S TERMINALS WITH FOREIGN 

MADE SOC CHIPS 

 

German Bokk, doctor of technical sciences, director for science, LLC çNIRIT-XINWEI 

Telecom Technology;  

Alexander Shorin, Ph.D., technical director, LLC çNIRIT-XINWEI Telecom Technology. 

 

ʋɼʂ 621.391:621.396 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʧʦʩʣʝʜʥʠʭ ʧʦʢʦʣʝʥʠʡ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ 

ʧʨʠʥʮʠʧ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʤʝʥʘ, ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʘʭ, ʚ ʝʜʠʥʦʤ ʯʠʧʝ SoC (System-

on-ʘ-Chip). ʏʠʧʳ SoC ʦʙʣʘʜʘʶʪ ʩʚʝʨʭʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʥʪʝʛʨʘʮʠʠ ʠ ʦʨʛʘʥʠʟʫʶʪ 

ʫʧʨʘʚʣʝʥʠʝ, ʦʙʤʝʥ ʩʦ ʚʩʝʤʠ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʪʝʨʤʠʥʘʣʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʫʷʟʚʠʤʘʷ ʟʦʥʘ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʪʘʢʞʝ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ SoC. ʏʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠ ʛʘʜʞʝʪʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʨʤʠʥʘʣʘʤʠ, ʦʪʢʨʳʚʘʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʫʜʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʝʨʝʯʥʷ 

ʩʮʝʥʘʨʠʝʚ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʆʛʨʦʤʥʳʝ ʩʢʦʨʦʩʪʠ ʟʘʧʠʩʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʭʝʤʘʤʠ ʆɿʋ 

[1] ʠ ʇɿʋ [2] ʧʦʟʚʦʣʷʶʪ ʩʢʨʳʪʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʧʠʩʴ ʢʘʢ çʚ ʧʘʤʷʪʴè, ʪʘʢ ʠ çʟʘ 

ʧʘʤʷʪʴè ʜʘʞʝ ʚʠʜʝʦ ʚ ʩʚʝʨʭʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ, ʘ ʧʦʪʦʤ ʚ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʧʝʨʝʜʘʪʴ 

ʩʥʷʪʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʪʦʨʦʥʫ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʨʤʠʥʘʣʳ ʩʧʦʩʦʙʥʳ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʪʠʧʳ 

ʩʠʛʥʘʣʦʚ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ ʯʝʣʦʚʝʢʘ. ʀʩʢʣʶʯʝʥʠʝ ʧʦʢʘ ʩʦʩʪʘʚʣʷʶʪ ʦʙʦʥʷʥʠʝ, ʚʢʫʩ ʠ 

ʢʠʥʝʩʪʝʟʠʷ. ʅʦ ʜʘʞʝ ʧʦ ʦʙʦʥʷʥʠʶ ʠ ʚʢʫʩʫ ʥʘʤʝʪʠʣʠʩʴ ʨʝʘʣʴʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʚʠʜʝ ʤʠʢʨʦʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʪʝʨʤʠʥʘʣʘ. ʇʦ ʪʠʧʘʤ ʯʫʚʩʪʚ 

ʪʝʨʤʠʥʘʣʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʝʤ ʯʝʣʦʚʝʢ. ɸ ʧʦ 

ʤʘʛʥʠʪʥʦʡ ʨʝʮʝʧʮʠʠ, ʨʘʜʠʦ ʨʝʮʝʧʮʠʠ, ʙʘʨʦʨʝʮʝʧʮʠʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 

ʠʥʬʨʘʢʨʘʩʥʦʤʫ ʠʟʣʫʯʝʥʠʶ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʨʝʜʝʣʷʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʝʨʤʠʥʘʣʳ 
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ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʢʦʥʢʫʨʝʥʮʠʠ. ʇʦʵʪʦʤʫ ʚ ʢʦʥʬʣʠʢʪʥʳʭ ʩʮʝʥʘʨʠʷʭ ʪʝʨʤʠʥʘʣ ʚʩʝʛʜʘ 

ʙʫʜʝʪ ʧʝʨʝʠʛʨʳʚʘʪʴ ʯʝʣʦʚʝʢʘ. 

ɸʢʪʠʚʠʟʘʮʠʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʫʪʝʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʇʆ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʘʤʳʤʠ ʧʣʦʭʦ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ ʢʘʥʘʣʘʤʠ ʚʥʝʰʥʝʛʦ ʜʦʩʪʫʧʘ ʩʯʠʪʘʶʪ ʠʥʪʝʨʥʝʪ-ʩʦʝʜʠʥʝʥʠ,̫ 

ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʮʝʩʩʦʨ SIM-ʢʘʨʪʳ ʢ ʇʆ SoC. SIM-ʢʘʨʪʘ, ʩʦʛʣʘʩʥʦ 

ʦʙʱʠʤ ʧʨʠʥʮʠʧʘʤ ʨʘʙʦʪʳ ʩʦʪʦʚʳʭ ʩʝʪʝʡ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʨʝʜʝʣʴʥʦ ʰʠʨʦʢʠʤ ʧʝʨʝʯʥʝʤ ʚʥʝʰʥʠʭ ʫʩʪʨʦʡʩʪʚ. ʀʩʢʣʶʯʠʪʴ ʵʪʦʪ ʵʣʝʤʝʥʪ ʙʝʟ 

ʢʘʨʜʠʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩʝʪʝʡ ʩʚʷʟʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʣʴʟʷ. 

ToF ʢʘʤʝʨʳ ʩʧʦʩʦʙʥʳ ʩʢʨʳʪʥʦ ʬʦʨʤʠʨʦʚʘʪʴ 3D-ʢʘʨʪʳ ʦʢʨʫʞʝʥʠʷ, ʩʣʝʜʠʪʴ 

ʟʘ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʠ ʨʘʩʧʦʟʥʘʚʘʪʴ ʣʠʮʘ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ 

ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʨʤʠʥʘʣʦʤ ʜʣʷ ʠʤʠʪʘʮʠʠ ʧʨʠʝʤʘ SMS ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʩʲʝʤʢʦʡ ʦʢʨʫʞʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʚ ʨʫʢʘʭ ʘʙʦʥʝʥʪʘ. ɼʦʩʪʠʛʘʝʤʳʝ 

ʧʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʠ ʜʝʪʘʣʠʟʘʮʠʷ ʩʥʠʤʢʦʚ ʦʯʝʥʴ ʚʳʩʦʢʠ. 

ʉ ʚʚʝʜʝʥʠʝʤ ʩʠʩʪʝʤ 5G ʩʠʪʫʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʝʱʝ ʙʦʣʝʝ ʦʧʘʩʥʦʡ. ʅʘ ʫʨʦʚʥʝ 

L1 (ʬʠʟʠʯʝʩʢʠʡ) ʛʨʫʧʧʳ ʪʝʨʤʠʥʘʣʦʚ ʤʦʛʫʪ ʚʟʘʠʤʥʦ ʩʠʥʭʨʦʥʠʟʦʚʘʪʴʩʷ ʠ ʚʳʯʠʩʣʷʪʴ 

ʛʝʦʤʝʪʨʠʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩ ʪʦʯʥʦʩʪʷʤʠ ʜʦ 1 ʤʤ ʧʦʩʨʝʜʩʪʚʦʤ ʟʚʫʢʦʚʳʭ ʠʤʧʫʣʴʩʦʚ 

[3]. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʪʘʢʠʝ ʛʨʫʧʧʳ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʧʨʘʚʣʝʥʥʳʝ ʤʠʢʨʦʬʦʥʳ ʩ 

ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʩʣʘʙʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʢʠ ʥʘʩʪʨʦʡʢʠ 

[4] ʧʦʟʚʦʣʷʝʪ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʧʦʜʘʚʣʷʪʴ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʧʦʤʝʭ ʫʨʦʚʥʷ 60 ʜɹ(ɸ) ʧʦʜ ʧʦʨʦʛ ʩʣʳʰʠʤʦʩʪʠ ʠ ʫʩʠʣʠʪʴ ʥʘ 3-7 ʜɹ ʠʥʪʝʨʝʩʫʶʱʠʡ 

ʩʠʛʥʘʣ (ʪ.ʝ. ʚʳʜʝʣʠʪʴ ʰʝʧʦʪ). ʉʥʠʞʝʥʠʝ ʧʠʢ-ʬʘʢʪʦʨʘ ʩʠʛʥʘʣʦʚ [5], ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʠʢʠ MIMO ʩ ʥʘʩʪʨʦʡʢʦʡ ʣʫʯʝʡ [6], ʩʞʘʪʳʭ ʙʝʩʢʦʥʬʣʠʢʪʥʳʭ ʨʘʩʧʠʩʘʥʠʡ [7, 8] 

ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ [9] ʧʦʟʚʦʣʷʪʁ ʥʘ ʫʨʦʚʥʝ L1 ʪʝʨʤʠʥʘʣʘʤ 

ʧʘʨʘʣʣʝʣʴʥʦ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʨʘʟʥʳʤ 

ʧʦʣʫʯʘʪʝʣʷʤ (ʥʘʧʨʠʤʝʨ, ʧʦ Wi-Fi, Bluetooth ʠʣʠ ʫʧʨʫʛʠʤʠ ʚʠʙʨʘʮʠʷʤʠ). ʊʘʢʞʝ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʢʘʥʘʣʳ ʤʦʛʫʪ ʧʨʠʤʝʰʠʚʘʪʴʩʷ ʚ ʩʣʦʞʥʳʝ ʟʘʢʦʥʳ ʤʦʜʫʣʷʮʠʠ 

[10-14]. ʅʘ ʢʘʥʘʣʴʥʦʤ ʠ ʩʝʪʝʚʦʤ ʫʨʦʚʥʷʭ (L2 ʠ L3) ʪʝʨʤʠʥʘʣʳ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʝʪʝʡ 

ʤʦʛʫʪ ʩʘʤʦʦʨʛʘʥʠʟʦʚʳʚʘʪʴʩʷ ʚ Mesh-ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʦʥʠʢʘʪʴ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ 

ʟʦʥʳ ʜʣʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʩʥʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳ ʜʣʷ ʵʪʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʩʝʪʠ, ʪʘʢ ʢʘʢ ʠʭ ʘʙʦʥʝʥʪʳ ʦʙʳʯʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ. Mesh-ʩʝʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʛʝʪʝʨʦʛʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʠʩʧʦʣʴʟʫʷ ʩʨʝʜʳ 

ʨʘʟʣʠʯʥʦʡ ʚʦʣʥʦʚʦʡ ʧʨʠʨʦʜʳ: Radio (DMO, Wi-Fi,é), IR, Acoustic, Elastic 

Vibrations. 

ʅʘ ʚʳʩʰʠʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ X.200 ʦʨʛʘʥʠʟʘʮʠʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʘ ʩ ʢʦʛʥʠʪʠʚʥʳʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ. ʈʷʜ ʠʟ ʥʠʭ ʫʞʝ ʧʨʦʰʝʣ ʦʙʢʘʪʢʫ. ʉʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʦʢʘ 

ʚʳʩʪʫʧʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʮʝʜʫʨ ʦʨʛʘʥʠʟʘʮʠʠ ʩʮʝʥʘʨʠʝʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ 

ʘʢʪʠʚʥʫʶ ʥʘʩʪʨʦʡʢʫ ʧʦʜ ʨʝʘʢʮʠʶ ʘʙʦʥʝʥʪʦʚ. ʅʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʝ 

ʚʨʝʤʷ ʪʘʢʠʝ ʥʘʨʘʙʦʪʢʠ ʧʦʷʚʷʪʩʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʝʘʥʩʦʚʦʤ ʫʨʦʚʥʝ (L5) ʫʞʝ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʮʝʜʫʨʳ ʚʥʝʜʨʝʥʠʷ, ʨʘʟʨʳʚʘ ʠ ʫʩʪʘʥʦʚʢʠ ʩʝʘʥʩʦʚ ʩʚʷʟʠ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʣʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʦʥʠ ʩʧʦʩʦʙʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʣʦʢʠʨʦʚʢʠ ʧʨʠ 

ʧʦʧʳʪʢʘʭ ʘʙʦʥʝʥʪʦʚ ʧʝʨʝʧʨʦʚʝʨʠʪʴ ʣʦʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
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ʅʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʦʤ ʫʨʦʚʥʝ (L6) ʇʆ ʪʝʨʤʠʥʘʣʘ ʫʞʝ ʩʝʡʯʘʩ ʩʧʦʩʦʙʥʦ 

ʠʤʠʪʠʨʦʚʘʪʴ ʛʦʣʦʩʘ, ʤʘʥʝʨʳ ʨʝʯʠ, ʚʠʜʝʦ ʩ ʧʦʨʪʨʝʪʥʳʤ ʩʭʦʜʩʪʚʦʤ ʠ ʠʤʠʪʘʮʠʶ 

ʜʚʠʞʝʥʠʷ ʚ ʠʥʪʝʨʴʝʨʘʭ (SLAM). ʕʪʦ ʜʝʣʘʝʪ ʘʙʦʥʝʥʪʦʚ ʥʝʟʘʱʠʱʝʥʥʳʤʠ ʦʪ ʣʦʞʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. 

ʅʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ (L7) ʪʝʨʤʠʥʘʣʳ 5G ʙʫʜʫʪ ʩʧʦʩʦʙʥʳ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ 

ʩʮʝʥʘʨʠʷʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʩ ʮʝʣʴʶ ʚʚʝʜʝʥʠʷ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʠ ʧʨʠʥʫʞʜʝʥʠʷ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʝʡʩʪʚʠʷʤ. ʅʦ ʵʪʦ ʫʞʝ ʯʠʩʪʦ ʢʦʛʥʠʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʦʧʠʩʳʚʘʶʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ. ɼʣʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʦʥʠ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʙʦʣʝʝ ʢʘʪʘʩʪʨʦʬʠʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʩʝʪʝʡ 

ʧʦʢʦʣʝʥʠʷ 5G ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʜʜʝʨʞʢʫ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʦʙʠʣʷʤʠ, ʜʦʨʦʞʥʳʤ 

ʜʚʠʞʝʥʠʝʤ, ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʀʟ-ʟʘ 

ʢʨʠʪʠʯʥʦʩʪʠ ʢʦ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʬʫʥʢʮʠʦʥʘʣ 

ʧʝʨʝʥʝʩʝʥ ʩ ʷʜʨʘ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ. ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʚ ʧʦʷʚʣʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʝʨʞʝʢ ʧʨʠ ʦʙʤʝʥʝ ʠʣʠ ʟʘʤʝʜʣʝʥʠʝ 

ʨʘʙʦʪʳ ʧʨʦʮʝʩʩʦʨʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʤʘʩʩʦʚʳʤ ɼʊʇ ʠ 

ʪʝʭʥʦʛʝʥʥʳʤ ʢʘʪʘʩʪʨʦʬʘʤ. ʇʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ 

ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʥʝʣʴʟʷ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʟʘʱʠʪʳ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʦʩʪʘʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ, ʩʦʟʜʘʥʠʝ ʠ ʚʳʧʫʩʢ ʩʦʙʩʪʚʝʥʥʳʭ ʯʠʧʦʚ SoC ʠ ʩʠʩʪʝʤ ʩʚʷʟʠ ʩʠʣʘʤʠ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
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ʋɼʂ 621.396 

ɺ ʩʠʩʪʝʤʘʭ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʩ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʷʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʘʤʠ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ʕʪʦ ʥʫʞʥʦ ʜʣʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɽʩʣʠ ʪʝʨʤʠʥʘʣ ʫʜʘʣʷʝʪʩʷ ʦʪ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ, ʪʦ ʪʝʨʤʠʥʘʣ ʜʦʣʞʝʥ ʥʘʯʠʥʘʪʴ ʧʝʨʝʜʘʯʫ ʨʘʥʴʰʝ. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʥʘ 

ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʨʘʥʴʰʝ ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣ, ʥʘʟʳʚʘʝʪʩʷ ʚʨʝʤʝʥʝʤ ʫʧʨʝʞʜʝʥʠʷ (time 

advance) [1, 2].  ɺʝʣʠʯʠʥʘ ʠʥʪʝʨʚʘʣʘ   ʨʘʚʥʘ ʫʜʚʦʝʥʥʦʤʫ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ 

ʨʘʜʠʦʩʠʛʥʘʣʘ ʦʪ ʪʝʨʤʠʥʘʣʘ ʜʦ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ɹʉ). ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʨʤʠʥʘʣʘ ʢ ɹʉ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʦʤ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 

ʝʱʝ ʥʝ ʦʧʨʝʜʝʣʝʥʦ, ʧʦʵʪʦʤʫ ʟʘʧʨʦʩ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʢʦʨʦʯʝʥʥʦʡ 

ʧʦʩʳʣʢʦʡ, ʯʪʦʙʳ ʥʝ ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʚʳʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʘʤʠ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 

ʚʳʯʠʩʣʷʝʪʩʷ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʦʚ. 

ʀʪʘʢ, ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʘʭ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʯʘʩʪʴ ʚʨʝʤʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʪʝʨʤʠʥʘʣʘʤʠ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ɺ [3] ʧʨʝʜʣʦʞʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ʉʫʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, GPS. ɿʥʘʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ɹʉ ʠ ʪʝʨʤʠʥʘʣʘ, ʧʦ ʬʦʨʤʫʣʝ ʛʘʚʝʨʩʠʥʫʩʦʚ ʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʀʩʧʦʣʴʟʫʷ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨʳ ʩʦʪʳ. ɺ [4-7] 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ. ɺ 

ʠʪʦʛʝ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʳʤ, ʯʪʦ ʤʦʞʝʪ ʩʜʝʨʞʠʚʘʪʴ ʚʥʝʜʨʝʥʠʝ. ɺʥʝʩʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʙʦʪʫ ɹʉ ʦʩʦʙʳʭ ʧʨʦʙʣʝʤ ʥʝ ʩʦʩʪʘʚʣʷʝʪ: ʥʫʞʥʦ ʠʟʤʝʨʠʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʪʘʥʮʠʠ ʠ ʚʢʣʶʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʢʦʦʨʜʠʥʘʪʘʭ ʚ ʧʘʢʝʪ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʤʫ ʢʘʥʘʣʫ. 

ɼʣʷ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʝʪ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʚʩʝ ʜʦʣʞʥʦ ʦʩʪʘʪʴʩʷ ʧʦ-ʩʪʘʨʦʤʫ. ʇʦʵʪʦʤʫ ɹʉ ʜʦʣʞʥʘ ʫʤʝʪʴ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ. ʉ ʵʪʠʤ ʪʦʞʝ ʦʩʦʙʳʭ ʧʨʦʙʣʝʤ ʪʘʢʞʝ 

ʥʝʪ. ɺ [6] ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ ʵʪʦʡ ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ IMEI. ʀʟʤʝʥʝʥʠʝ ʤʦʱʥʦʩʪʠ ɹʉ ʪʘʢʞʝ 

ʧʨʦʙʣʝʤ ʥʝ ʜʦʩʪʘʚʣʷʝʪ. 

ɼʨʫʛʘʷ ʩʠʪʫʘʮʠʷ ʩ ʘʙʦʥʝʥʪʩʢʠʤʠ ʪʝʨʤʠʥʘʣʘʤʠ (ɸʊ). ɺʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ 

ʩʪʘʥʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʸʤʘ ʩʠʛʥʘʣʘ ʩʦ ʩʧʫʪʥʠʢʘ ʠ ʚʳʯʠʩʣʝʥʠʝ ʧʦ ʟʘʛʨʫʞʝʥʥʦʡ ʚ 

ʪʝʨʤʠʥʘʣ ʧʨʦʛʨʘʤʤʝ ʚʨʝʤʝʥʠ ʫʧʨʝʞʜʝʥʠʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʦʙʣʝʤ ʥʝ 

ʩʦʟʜʘʝʪ. ɸ ʚʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʙʫʝʪ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɸʊ. ʍʦʪʷ, ʝʩʣʠ ʙʳ ʵʪʦ ʜʝʣʘʣʦʩʴ ʥʘ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʪʦ ʪʦʞʝ ʙʳʣʦ ʙʳ ʩʦʚʩʝʤ ʧʨʦʩʪʦ. ɿʘʦʜʥʦ ʥʫʞʥʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʝ ʚ ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʧʘʢʝʪʘ ʜʦʩʪʫʧʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʝʝ ʠ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʝʘʥʩʘ ʩʚʷʟʠ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ 
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ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʠ ʪʝʨʤʠʥʘʣʦʤ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʚʘʪʴ ʤʦʱʥʦʩʪʴ ʧʝʨʝʜʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʪʝʨʤʠʥʘʣʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʘʙʦʥʝʥʪʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʝ 

ʦʙʣʘʜʘʶʪ. ʅʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʠʣʠʪʝʣʠ ʩʠʛʥʘʣʘ ʠʣʠ ʨʝʪʨʘʥʩʣʷʪʦʨʳ. ɼʣʷ ʩʚʷʟʠ 

ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʣʠʥʠʠ ʩʚʷʟʠ: ʢʘʙʝʣʠ, 

ʨʝʣʝʡʥʳʝ ʣʠʥʠʠ, ʩʧʫʪʥʠʢʠ. ʇʦ ʩʫʪʠ ʨʝʪʨʘʥʩʣʷʪʦʨ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ɹʉ.   

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʘʙʝʣʠ ʠ ʨʝʣʝʡʥʳʝ ʣʠʥʠʠ ʜʣʷ ʨʝʪʨʘʥʩʣʷʪʦʨʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʣʴʟʷ. ʅʘʧʨʠʤʝʨ, ʢʦʨʘʙʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʝʛʫʣʷʨʥʳʝ ʪʫʨʳ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʙʝʨʝʛʘ, ʥʘ ʢʦʪʦʨʦʤ ʝʩʪʴ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʵʪʠʭ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʘʙʦʥʝʥʪʩʢʠʤ 

ʪʝʨʤʠʥʘʣʘʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩʚʷʟʴ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ ʧʦ ʧʨʠʯʠʥʝ 

ʥʝʭʚʘʪʢʠ ʤʦʱʥʦʩʪʠ ʠʭ ʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʀʤʝʥʥʦ ʜʣʷ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʪʨʘʥʩʣʷʪʦʨʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ 

ʩʚʦʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʳ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

 

 

 

 

 

1.1.  

1.2.  

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 

ʈʝʪʨʘʥʩʣʷʪʦʨ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʩʦ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʦʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 

(ʨʠʩ. 1) ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʈʝʪʨʘʥʩʣʷʪʦʨ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠʢʦʚʦʡ 

ʩʠʩʪʝʤʳ ʚʳʯʠʩʣʷʝʪ ʩʚʦʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ.  ɺ ʧʘʤʷʪʴ ʨʝʪʨʘʥʩʣʷʪʦʨʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʥʝʩʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʭ ʙʝʨʝʛʦʚʳʭ ʙʘʟʦʚʳʭ 

ʩʪʘʥʮʠʡ. ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʛʘʚʝʨʩʠʥʫʩʦʚ, ʨʝʪʨʘʥʩʣʷʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʚʳʙʠʨʘʝʪ ʙʣʠʞʘʡʰʫʶ ʩʪʘʥʮʠʶ. ɿʥʘʷ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʙʣʠʞʘʡʰʝʡ ʩʪʘʥʮʠʠ, ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʠ ʚʝʣʠʯʠʥʫ 

ʚʨʝʤʝʥʠ ʫʧʨʝʞʜʝʥʠʷ. ɿʘʪʝʤ ʧʝʨʝʜʘʝʪ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ ʟʘʧʨʦʩ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 
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ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʝʣʠʯʠʥʫ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʪʘʢʞʝ, ʢʘʢ 

ʠ ʨʝʪʨʘʥʩʣʷʪʦʨ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʤʦʱʥʦʩʪʴ ʩʚʦʝʛʦ ʩʠʛʥʘʣʘ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʦ, ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʨʝʪʨʘʥʩʣʷʪʦʨ ʠ 

ʧʝʨʝʜʘʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ. ʅʘ ʢʦʨʘʙʣʝ ʩʪʦʠʪ Wi-Fi 

ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢ (ʜʣʷ ʙʦʣʴʰʠʭ ʢʦʨʘʙʣʝʡ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ), ʯʝʨʝʟ 

ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʷʟʴ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ʈʝʪʨʘʥʩʣʷʪʦʨ ʜʦʣʞʝʥ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʟʤʝʨʝʥʠʝ ʩʚʦʠʭ ʢʦʦʨʜʠʥʘʪ, ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʝʨʝʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʙʘʟʦʚʫʶ ʩʪʘʥʮʠʶ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʝʥʜʦʚʝʨʘ. 

ʅʘ ʨʠʩ. 1 ʠʟʦʙʨʘʞʝʥʳ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ (ɹʉ), ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ (ɸʊ 1, 

é, ɸʊ ʂ, é, ɸʊ N), ʨʝʪʨʘʥʩʣʷʪʦʨ. ɺ ʨʝʪʨʘʥʩʣʷʪʦʨʝ ï ʧʨʠʸʤʦʧʝʨʝʜʘʪʯʠʢ ʩʠʛʥʘʣʘ ʦʪ 

(K) ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠ ʦʪ (K) ʘʙʦʥʝʥʪʩʢʠʤ ʪʝʨʤʠʥʘʣʘʤ.  
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ʋɼʂ 004.72 

ʂʘʞʜʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʤʝʥʷʝʪʩʷ ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʤ ʧʦʢʦʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪ 4G, 

ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʚʩʝ ʙʦʣʴʰʝ ʠ ʯʘʱʝ ʧʦʷʚʣʷʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʩʪʠʨʦʚʘʥʠʠ ʠ ʚʥʝʜʨʝʥʠʠ ʥʝʙʦʣʴʰʠʭ ʣʦʢʘʮʠʡ ʩʝʪʠ 5G. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ ʩʪʘʥʝʪ 

ʧʨʦʨʳʚʦʤ ʚ ʦʙʣʘʩʪʠ ʩʚʷʟʠ ʟʘ ʩʯʸʪ ʪʘʢʠʭ ʠʥʥʦʚʘʮʠʡ ʢʘʢ [1]: 

¶ ʄʘʩʩʠʚʳ MIMO. 

¶ ʅʦʚʳʝ ʜʠʘʧʘʟʦʥʳ. 

¶ Network slicing (ʥʘʨʝʟʢʘ ʩʝʪʠ). 

¶ D2D (Device-to-device). 

 

5G ʥʝ ʧʨʦʩʪʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʤʝʶʱʝʡʩʷ ʩʝʪʠ ʩʚʷʟʠ. ʕʪʦ ʢʘʯʝʩʪʚʝʥʥʘʷ, 

ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʤʦʜʝʨʥʠʟʦʚʘʪʴ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʚʦ ʤʥʦʛʠʭ 

ʢʦʤʧʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʦʙʣʘʩʪʝʡ.  

ʉʠʣʴʥʝʝ ʚʩʝʛʦ ʨʘʟʚʠʪʠʝ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʚʣʠʷʝʪ ʥʘ ʛʦʨʦʜʩʢʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʆʩʥʦʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʩʪʘʥʝʪ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʝʪʠ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʦʟʚʦʣʷʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ 

ʨʘʟʣʠʯʥʳʤ ʛʘʜʞʝʪʘʤ ʠ ʫʩʪʨʦʡʩʪʚʘʤ, ʥʦ ʠ ʧʦʟʚʦʣʷʪ ʚʩʝʤ ʩʬʝʨʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. 

ʃʶʙʘʷ ʥʦʚʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʧʝʨʘʪʦʨʘ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʇʆ ʠʣʠ ʚʦʚʩʝ 

ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʩʝʪʴ ʦʧʝʨʘʪʦʨʦʚ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʝʪʩʷ. ɺʩʝ ʵʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ ʠ ʚʝʜʝʪ ʢ ʫʜʦʨʦʞʘʥʠʶ ʩʝʪʠ, ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ ʢ ʫʜʦʨʦʞʘʥʠʶ ʫʩʣʫʛ ʜʣʷ ʘʙʦʥʝʥʪʦʚ. 

ʕʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʦʢʨʘʪʠʪʴ ʦʙʲʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʫʧʨʦʩʪʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʘʷ 

ʩʝʪʴ SDN (Software-Defined Networks). ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʧʝʨʝʚʦʜʫ ʩʝʨʚʠʩʦʚ ʥʘ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʩʥʦʚʦʡ ʧʨʠʥʮʠʧʘ 

ʷʚʣʷʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʴʶ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʧʨʦʱʝ ʛʦʚʦʨʷ ʧʨʦʛʨʘʤʤʥʦ. 

ʀʜʝʷ SDN ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ [1]: 

¶ ʦʪʜʝʣʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ 

ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʇʆ; 

¶ ʧʝʨʝʭʦʜ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʝʪʝʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʩʝʪʴʶ ʚ ʮʝʣʦʤ; 

¶ ʩʦʟʜʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦ-ʫʧʨʘʚʣʷʝʤʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ 

ʩʝʪʝʚʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʦʡ ʩʝʪʠ. 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ NFV (Network Functions Virtualization) 

ʧʦʟʚʦʣʷʝʪ ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʠ ʩʝʪʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʦʧʝʨʘʪʦʨʦʚ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ, ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ çʩʝʪʴ ʧʦ ʟʘʧʨʦʩʫè. NFV ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʨʘʟʜʝʣʝʥʠʝ ʘʧʧʘʨʘʪʥʦʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʯʘʩʪʠ. ɿʘ ʚʳʧʦʣʥʝʥʠʝ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ 

ʦʪʚʝʯʘʝʪ ʯʘʩʪʥʦʝ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ 

ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʪʴ ʵʪʠ ʬʫʥʢʮʠʠ, ʪ.ʝ. ʧʝʨʝʚʦʜʠʪ ʥʘ ʫʨʦʚʝʥʴ ʇʆ.  

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʩʝʪʝʚʳʭ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ [1]: 

http://1234g.ru/novosti/sdn-nfv-resheniya-dlya-telekoma
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¶ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʪʝʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʪʠʤʠʟʠʨʫʷ ʠʟʜʝʨʞʢʠ 

ʦʧʝʨʘʪʦʨʦʚ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʥʴʰʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʝʪʠ; 

¶ ʥʘ ʙʘʟʝ NFV ʧʨʦʱʝ ʩʦʟʜʘʚʘʪʴ ʠ ʟʘʧʫʩʢʘʪʴ ʥʦʚʳʝ ʫʩʣʫʛʠ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʫʜʝʪ ʚʦʩʪʨʝʙʦʚʘʥʘ ʫ ʦʧʝʨʘʪʦʨʦʚ 

ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʷʪʩʷ ʢ ʟʘʧʫʩʢʫ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 

5G. ʉ ʧʦʤʦʱʴʶ NFV ʦʧʝʨʘʪʦʨʳ ʩʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʙʦʛʘʪʳʡ ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ 

ʢʦʥʪʝʥʪ ʠ ʥʦʚʳʝ ʩʝʨʚʠʩʳ. 

ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʙʣʘʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ Cloud RAN, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ NG-RAN, ʧʨʠʭʦʜʷʱʘʷ ʥʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʩʝʪʠ ʨʘʜʠʦʜʦʩʪʫʧʘ (RAN) ʚ ʩʝʪʷʭ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʘʥʥʘʷ ʩʝʪʴ ʦʩʥʦʚʘʥʘ ʥʘ 

ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʜʣʷ ʩʝʪʝʡ 5G ï gNB ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ NFV ʠ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʦʧʨʝʜʝʣʷʝʤʳʭ ʤʫʣʴʪʠʩʪʘʥʜʘʨʪʥʳʭ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ NR/E-UTRA; 

¶ ʛʠʙʢʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʚʠʨʪʫʘʣʴʥʳʭ ʨʝʰʝʥʠʡ; 

¶ ʨʘʟʤʝʱʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʚ ʎʆɼ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʠ SDN ʠ NFV ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʨʘʙʦʪʳ ʩʝʪʠ, ʥʦ 

ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. SDN ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʜʝʣʝʥʠʝ 

ʧʣʦʩʢʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʠ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ, ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʩʝʪʠ. NFV ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ï ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʠ, ʧʝʨʝʥʦʩʠʪ ʩʝʪʝʚʳʝ ʬʫʥʢʮʠʠ (ʪʘʢʠʝ ʢʘʢ DNS, 

DHCP ʠ ʪ.ʜ.) ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ, ʦʪʜʝʣʷʷ ʠʭ ʦʪ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  
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ʋɼʂ 621.396 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʳʭ ʦʙʲʝʢʪʦʚ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʰʣʠ ʩʠʩʪʝʤʳ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS ʠ ɻʃʆʅɸʉʉ, 

ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ 5-10 ʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ 

ʪʦʯʢʝ ʟʝʤʥʦʛʦ ʰʘʨʘ. ʆʜʥʘʢʦ ʪʘʢʘʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʵʪʠʭ ʩʠʩʪʝʤ ʜʦʩʪʠʛʘʝʪʩʷ 

ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ. ɺʥʫʪʨʠ ʟʜʘʥʠʡ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪʩʷ, ʣʠʙʦ ʚʦʦʙʱʝ ʥʝʚʦʟʤʦʞʥʘ, ʯʪʦ ʩʚʷʟʘʥʦ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʦʩʣʘʙʣʝʥʠʝʤ ʩʠʛʥʘʣʦʚ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʦʡ ʜʦʩʪʫʧʥʦʡ ʠ ʤʘʩʩʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ 

ʛʝʦʣʦʢʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʥʘ ʙʘʟʝ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʪʝʡ Wi-Fi. ʈʝʰʝʥʠʷ ʜʣʷ ʩʝʪʝʡ Wi-Fi ʥʘ ʨʳʥʢʝ ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʤʥʦʛʠʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ Cisco, D-Link, Mikrotik, Huawei, 

ZyXEL ʠ ʜʨ. ʅʦ, ʚʦ-ʧʝʨʚʳʭ, ʵʪʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʫʩʣʫʛʘ ʛʝʦʣʦʢʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠ ʦʯʝʥʴ ʜʦʨʦʛʦʡ ʦʧʮʠʠ; ʚʦ-ʚʪʦʨʳʭ, ʜʣʷ ʮʝʣʦʛʦ ʨʷʜʘ 

ʛʦʩʫʯʨʝʞʜʝʥʠʡ ʨʝʰʝʥʠʷ ʧʦ ʛʝʦʣʦʢʘʮʠʠ ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ ʥʝʧʨʠʝʤʣʝʤʳ ʠʟ-

ʟʘ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʣʦʢʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [1, 2]: 

¶ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ; 

¶ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʩʠʩʪʝʤʳ; 

¶ ʠʥʬʨʘʢʨʘʩʥʳʝ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʩʪʝʤʳ. 

 

ʈʘʜʠʦʯʘʩʪʦʪʥʳʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʩʘʤʘʷ ʦʙʰʠʨʥʘʷ ʛʨʫʧʧʘ ʪʝʭʥʦʣʦʛʠʡ, ʤʥʦʛʠʝ 

ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʩʣʫʛ ʩʚʷʟʠ, ʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʩʦʪʦʚʘʷ ʩʚʷʟʴ; Wi-Fi; 

Bluetooth; RFID; UWB; NFER ʠ ʜʨ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʩʪʦʪʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʪʦʯʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʪʝʭʥʦʣʦʛʠʷʭ IEEE 802.11 (Wi-Fi) ʠ RFID, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʙʠʥʘʮʠʠ. 

ʉʠʩʪʝʤʳ ʣʦʢʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ Wi-Fi ʩʝʪʷʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʦ ʙʣʠʞʘʡʰʝʡ ʪʦʯʢʝ 

ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ ʪʨʠʘʥʛʫʣʷʮʠʶ ʠʣʠ ʪʨʠʣʘʪʝʨʘʮʠʶ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʠʟʤʝʨʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ AOA, TOA ʠʣʠ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ RSS 

(ʘʥʛʣ. Received Signal Strength). ʊʦʯʥʦʩʪʴ ʵʪʠʭ ʩʠʩʪʝʤ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 15 

ʤ. ʇʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʯʝʢ ʜʦʩʪʫʧʘ 

[3, 4]. 

ʉʠʩʪʝʤʳ ʩ ʨʘʜʠʦʯʘʩʪʦʪʥʳʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ RFID (ʘʥʛʣ. Radio 

Frequency Identifier) ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʥʘ 

ʮʠʬʨʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ RFID ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 

100 ʤ, ʘ ʪʦʯʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʡ 5-50 ʩʤ. 

RFID-ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʯʠʪʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʧʦ-ʜʨʫʛʦʤʫ, 

ʩʯʠʪʳʚʘʪʝʣʷ ʠ ʪʨʘʥʩʧʦʥʜʝʨʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʪʘʢʞʝ RFID-ʤʝʪʢʦʡ. ʄʝʪʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʪʨʸʭ ʚʠʜʦʚ: ʧʘʩʩʠʚʥʳʝ, ʧʦʣʫʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʳʭ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ RFID-ʤʝʪʦʢ ʷʚʣʷʶʪʩʷ ʧʘʩʩʠʚʥʳʤʠ ʠ ʩʦʩʪʦʷʪ ʠʟ ʤʠʢʨʦʩʭʝʤʳ ʠ 

ʘʥʪʝʥʥʳ ʠ ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʦʪ ʩʯʠʪʳʚʘʪʝʣʷ. ɺ ʦʩʥʦʚʥʦʤ ʧʘʩʩʠʚʥʳʝ ʤʝʪʢʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʦʚʘʨʦʚ ʠ ʛʨʫʟʦʚ, ʦʧʦʟʥʘʥʠʷ ʣʶʜʝʡ, 

ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. ɼʣʷ ʩʠʩʪʝʤ ʦʪʩʣʝʞʠʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʢʪʠʚʥʳʝ RFID-ʤʝʪʢʠ, ʢʦʪʦʨʳʝ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʘʩʩʠʚʥʳʭ ʦʙʣʘʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʤ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʠ ʛʝʥʝʨʠʨʫʶʪ ʩʠʛʥʘʣ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʯʠʪʳʚʘʪʝʣʷ [1, 5]. 

ɼʣʷ ʮʝʣʝʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪ ʘʢʪʠʚʥʳʝ RFID-

ʤʝʪʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʨʝʞʠʤʝ ʤʘʷʢʘ, ʢʦʪʦʨʳʝ ʧʦʩʳʣʘʶʪ ʩʠʛʥʘʣ ʩ ʟʘʜʘʥʥʦʡ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʸʤʥʠʢʘʤ (ʥʝ ʤʝʥʝʝ ʪʨʸʭ), ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʤʘʷʢʘ ʜʦ ʧʨʠʸʤʥʠʢʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʠʟʤʝʨʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ AOA, TOF ʠʣʠ TOA. ɸʢʪʠʚʥʳʝ 

RFID ʨʘʙʦʪʘʶʪ ʚ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ 455 ʄɻʮ, 2,4 ɻɻʮ ʠʣʠ 5,8 ɻɻʮ. ʇʨʠʤʝʥʝʥʠʝ 

ʯʘʩʪʦʪʳ 2,4 ɻɻʮ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ RFID ʩ ʩʝʪʴʶ Wi-Fi. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ RFID-ʤʝʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩʫʥʦʢ 1 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʠʚ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʮʝʣʝʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʤʠ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ, ʩʦʯʝʪʘʶʱʠʝ ʧʨʦʩʪʦʪʫ ʨʝʘʣʠʟʘʮʠʠ ʠ ʙʦʣʴʰʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʪʝʡ Wi-Fi ʩ ʪʦʯʥʦʩʪʴʶ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ 

ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʳʭ RFID-ʤʝʪʦʢ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. Wi-Fi Location-Based Services 4.1 Design Guide. San Jose, CA. Americas 

Headquarters Cisco Systems, Inc. 2008. ï 206 p. 

2. Bensky A., Wireless Positioning Technologies and Applications. 2nd Ed. Boston. 

London : Artech House. 2016. ï 450 p. 



16 
 

3. ʂʦʢʦʨʝʚʘ ɽ.ɺ., ʂʦʩʪʶʢʦʚʠʯ ɸ.ɽ., ɼʦʱʠʥʩʢʠʡ ʀ.ɺ. ʆʮʝʥʢʘ ʧʦʛʨʝʰʥʦʩʪʠ 

ʠʟʤʝʨʝʥʠʡ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʘʙʦʥʝʥʪʘ ʚ ʩʝʪʠ Wi-Fi // ʇʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, 2019. ï ˉ 4. ʉ. 30-38. 

4. Kokoreva ɽ., Kostyukovich ɸ., Doshchinsky I. Analysis of the error in determining 

the location inside the logistics warehouse complexes // Advances in Intelligent Systems 

and Computing. Springer Verlag, TransSiberia, 2019.Vol. II.106. ï pp. 1086-1094. 

5. ɺʘʭʨʫʰʝʚʘ ɸ.ɸ. ʊʝʭʥʦʣʦʛʠʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ // 

ɺʝʩʪʥʠʢ ʉɻʋɻʠʊ. ʊʦʤ 22. ï ˉ 1, 2017. ï ʉ. 170-177. 

 

 

 

1.2 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
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         ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠʤʠʪʘʪʦʨʘ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ (ʙʣʦʢʘ) ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʪ ʚʳʙʦʨʘ ʜʘʥʥʦʛʦ ʙʣʦʢʘ 

ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʤʠʪʘʪʦʨʘ ʫʩʪʨʦʡʩʪʚʘ 

(ʩʠʩʪʝʤʘ ʧʠʪʘʥʠʷ ʠ ʝʸ ʤʦʱʥʦʩʪʴ, ʪʝʭʥʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʳʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʜʠʢʘʮʠʠ ʠ ʪ.ʧ.), ʥʦ ʠ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʫʜʘ ʚʭʦʜʪ̫ 

ʥʝ ʪʦʣʴʢʦ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ, ʥʦ ʪʘʢʞʝ ʠ ʥʘ ʩʝʨʚʠʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʟʜʝʣʠʷ 

[1]. 

ʇʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʯʘʩʪʦ ʥʦʩʠʪ ʠʪʝʨʘʪʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ: ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ ï ʧʨʠ ʨʘʙʦʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ 

ʧʨʦʪʦʪʠʧʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʨʘʙʦʪʢʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʣʠ ʫʧʨʦʱʝʥʠʷ ʩʭʝʤʳ ʩʘʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʠʪʦʛʦʚʦʛʦ ʠʟʜʝʣʠʷ: ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʦʣʘʜʦʢ ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʥʳ ʦʪʜʝʣʴʥʦʛʦ 

ʤʦʜʫʣʷ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʦʧʠʩʘʥʥʦʛʦ ʠ ʘʥʘʣʠʟʘ ʨʳʥʢʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʪʠʧʘ ʫʧʨʘʚʣʷʶʱʠʭ ʫʩʪʨʦʡʩʪʚ: 

mailto:miksavvin@gmail.com
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1) ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ (ʤʘʢʝʪʥʘʷ ʧʣʘʪʘ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ) ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʦʤʧʘʢʪʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʛʜʝ ʚʘʞʥʳ ʥʠʟʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʩʢʦʨʦʩʪʴ ʠ 

ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ, ʘ ʥʝ ʦʙʲʸʤ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ 

ʥʘʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʤʘʢʝʪʥʦʡ ʧʣʘʪʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʤʦʜʝʣʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜ ʩʚʦʠ 

ʥʫʞʜʳ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ, ʥʦ ʯʘʱʝ 

ʚʩʝʛʦ ʥʘ ɸʩʩʝʤʙʣʝʨʝ, ʉ\ʉ++ ʠʣʠ Java. 

2) ʇʃʀʉ (ʤʘʢʝʪʥʘʷ ʧʣʘʪʘ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ) ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, 

ʛʜʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʝ ʚʟʠʨʘʷ ʥʘ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʝ. ɼʨʫʛʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʚʥʝʰʥʝʡ ʣʦʛʠʢʠ ʫʩʪʨʦʡʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʇʃʀʉ. 

ʎʝʥʘ ʇʃʀʉ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʦʜʥʘʢʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʫʩʪʨʦʡʩʪʚʘ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʝʛʦ ʛʘʙʘʨʠʪʳ ʟʘ 

ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʠ/ʠʣʠ ʨʘʟʤʝʨʘ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʠʭ. ʆʩʥʦʚʥʳʤ ʤʠʥʫʩʦʤ ʇʃʀʉ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʟʘʥʠʤʘʶʪʩʷ ʜʚʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʬʠʨʤʳ Xilinx ʠ 

Actel, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʙʣʝʤʘʤ ʩ ʧʦʩʪʘʚʢʘʤʠ ʧʨʠ ʚʳʭʦʜʝ ʥʘ 

ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʸʤ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʠʣʠ ʦʧʠʩʘʥʠʷ ʝʸ ʨʘʙʦʪʳ ʥʘ ʷʟʳʢʝ VHDL. 

3) ʆʜʥʦʧʣʘʪʥʳʡ ʢʦʤʧʴʶʪʝʨ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, 

ʛʜʝ ʚʘʞʥ rʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʠʣʠ 

ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʪ.ʢ. ʠʤʝʝʪ ʥʘ ʙʦʨʪʫ UNIX-ʧʦʜʦʙʥʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʥʦʧʣʘʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʪʘʢʞʝ, ʢʘʢ ʠ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʟʘʚʠʩʷʪ ʦʪ ʤʦʜʝʣʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ, ʦʜʥʘʢʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʤʝʶʪ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʩʝʪʝʚʳʭ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ, ʜʦʩʪʫʧʥʦʤ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʆʉ. 

 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʇʃʀʉ ʚ ʫʩʪʨʦʡʩʪʚʝ 

ʚʚʦʜʘ-ʚʳʚʦʜʘ ʷʚʣʷʝʪʩʷ çʩʝʨʝʙʨʷʥʦʡ ʧʫʣʝʡè: ʦʜʥʦ ʫʩʪʨʦʡʩʪʚʦ ï ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʰʠʚʦʢ, ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʢʣʶʯʠʪʴ ʥʫʞʥʳʡ ʤʦʜʫʣʴ ʩ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʠʥʜʠʢʘʮʠʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʶʪ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʤʝʱʝʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʚʥʝ 

ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʪʘʢ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʥʝʜʘʚʥʠʡ ʧʨʦʚʘʣ 

ʢʦʤʧʘʥʠʠ Nokia ʥʘ ʨʳʥʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 5G [2]. ʂʦʤʧʘʥʠʷ ʩʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʨʦʛʠʭ, ʥʦ ʛʠʙʢʠʭ ʚ ʥʘʩʪʨʦʡʢʝ ʯʘʩʪʦʪ ʩʚʷʟʠ ʇʃʀʉ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʢʦʥʢʫʨʝʥʪʳ ʩʦʟʜʘʚʘʣʠ ʩʚʦʠ ʧʨʦʜʫʢʪʳ ʥʘ ʙʘʟʝ ʙʦʣʝʝ ʜʝʰʸʚʳʭ ʠ ʤʝʥʝʝ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʭ, ʥʦ ʞʸʩʪʢʦ ʟʘʪʦʯʝʥʥʳʭ ʧʦʜ ʚʳʜʝʣʝʥʥʳʝ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʦʜ 5G 

ʯʘʩʪʦʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʪʦʛʘ: ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʯʝʥʴ ʚʘʞʥʦ 

ʩʦʙʣʶʜʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʢʦʥʝʯʥʦʡ ʮʝʥʦʡ ʠ ʩʣʦʞʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʛʜʘ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʩ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʰʠʚʢʦʡ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʣʘʪʘʤʠ ʚʥʝʰʥʝʡ 

ʣʦʛʠʢʠ ʧʦʜ ʢʦʥʢʨʝʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʫʜʝʪ ʚʳʛʦʜʥʝʝ ʯʝʤ ʦʜʥʘ 

ʧʣʘʪʘ ʩ ʇʃʀʉ. 
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ɼʣʷ ɻʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʝʡ ʩʚʷʟʠ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚ ʩʣʫʯʘʝ ʦʢʘʟʘʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʥʘʨʫʰʠʪʝʣʷ. 

ʋʢʘʟʘʥʥʳʝ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ʟʘ ʩʯʝʪ ʢʦʥʪʨʦʣʷ ʠ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʩʝʪʠ, ʝʝ ʨʝʩʫʨʩʘʤʠ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ [1, 2]. 

ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ ʩʚʷʟʠ, ʷʚʣʷʶʱʘʷʩʷ ʦʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ ʩʚʷʟʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ʇʦʵʪʦʤʫ ʘʪʘʢʠ ʩʦ ʩʪʦʨʦʥʳ ʥʘʨʫʰʠʪʝʣʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʥʝʠʟʙʝʞʥʦ ʚʝʜʫʪ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʥʝ ʪʦʣʴʢʦ ʩʝʪʠ 

ʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ, ʥʦ ʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʩʝʪʠ ʩʚʷʟʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ 

ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ 
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ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ ʩʚʷʟʠ ʚ ʫʩʣʦʚʠʷʭ ʘʪʘʢ ʥʘʨʫʰʠʪʝʣʷ [2]. 

ɺ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʩʝʪʠ ʩʚʷʟʠ ʚ ʫʩʣʦʚʠʷʭ ʘʪʘʢ ʥʘʨʫʰʠʪʝʣʷ ʚʭʦʜʷʪ ʙʣʦʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʧʦʜʩʠʩʪʝʤʫ ʜʦʙʳʚʘʥʠʷ ʜʘʥʥʳʭ ʥʘʨʫʰʠʪʝʣʝʤ, ʧʦʜʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʧʦʜʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʘʪʘʢʘʤʠ ʥʘʨʫʰʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʙʣʦʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʧʦʜʩʠʩʪʝʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʪʘʢ ʥʘʨʫʰʠʪʝʣʷ ʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ ʩʚʷʟʠ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʧʦʜʩʠʩʪʝʤʫ ʚʳʙʦʨʘ 

ʚʘʨʠʘʥʪʘ ʟʘʱʠʪʳ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ ʩʚʷʟʠ ʠ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ [3]. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ, ʜʦʙʳʚʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʘʛʝʥʪʫʨʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʨʘʟʚʝʜʦʢ, ʥʘʨʫʰʠʪʝʣʴ ʧʦʩʣʝ ʠʭ ʦʙʨʘʙʦʪʢʠ ʚʳʙʠʨʘʝʪ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʝʪʴ ʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʝʛʤʝʥʪʘ. ʋʢʘʟʘʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʘʢʪʠʚʠʟʘʮʠʠ ʠ/ʠʣʠ ʚʥʝʜʨʝʥʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʚ 

ʩʝʪʝʚʳʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʮʝʣʝʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [4-6]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ ʩʚʷʟʠ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʙ ʫʨʦʚʥʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ 

ʚʳʙʠʨʘʝʪ ʚʘʨʠʘʥʪ ʝʝ ʟʘʱʠʪʳ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ [2]. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʤʦʜʝʣʴ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʝ ʯʘʩʪʥʳʭ ʤʦʜʝʣʝʡ [2-6] 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʘʪʘʢ, 

ʨʝʘʣʠʟʫʝʤʳʭ ʥʘʨʫʰʠʪʝʣʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ ʩʚʷʟʠ ʚ ʫʩʣʦʚʠʷʭ ʘʪʘʢ ʥʘʨʫʰʠʪʝʣʷ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʪʠʚʦʙʦʨʩʪʚʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʪʠ 

ʩʚʷʟʠ ʠ ʩʠʩʪʝʤʳ ʥʘʨʫʰʠʪʝʣʷ, ʨʘʟʨʘʙʦʪʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʜʣʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʩʝʪʷʤʠ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʳʭ 

ʢʘʪʘʩʪʨʦʬ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘʨʫʰʠʪʝʣʝʡ [2]. 
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ʉʝʪʠ ʩʦʪʦʚʦʡ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ʠ ʪʝʭʥʦʣʦʛʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʩʝʪʝʡ ʩʦʪʦʚʦʡ 

ʩʚʷʟʠ (MVNO) ʧʨʦʥʠʢʘʶʪ ʚʦ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʢʦʨʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʫʩʣʫʛ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ ʵʬʬʝʢʪʠʚʥʦʡ 

ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [1, 2].  

ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʩʫʜʠʪʴ ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʡ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʋʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʵʢʩʪʨʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ çʕʈɸ-

ɻʃʆʅɸʉʉè, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʧʣʘʪʬʦʨʤʝ MVNO, ʩ ʧʦʟʠʮʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʘʣʠʟʫʝʪ ʧʨʦʛʨʘʤʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʥʘʙʦʨ 

ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʶ 

ʥʘʨʫʰʝʥʠʡ ʨʝʞʠʤʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [3]. ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʩʠʩʪʝʤʳ çʕʈɸ-

ɻʃʆʅɸʉʉè ï ʣʦʢʘʣʠʟʘʮʠʷ ʠʥʮʠʜʝʥʪʘ (ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ) ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʥʘʥʦʩʠʤʦʛʦ ʚʨʝʜʘ. ʉʦʙʣʶʜʝʥʠʝ ʢʨʠʪʝʨʠʷ çʟʦʣʦʪʦʛʦ ʯʘʩʘè ʜʦʩʪʠʛʘʝʪʩʷ 

ʙʣʘʛʦʜʘʨʷ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʪʷʞʝʩʪʠ ɼʊʇ, 

ʫʩʢʦʨʝʥʠʶ ʧʨʠʙʳʪʠʷ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ ʢ ʤʝʩʪʫ ʧʨʦʠʩʰʝʩʪʚʠʷ ʠ ʥʘʯʘʣʘ ʦʢʘʟʘʥʠʷ 

ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʠʩʰʝʩʪʚʠʠ [4].  

ʀʟʚʝʩʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ çʕʈɸ-ɻʃʆʅɸʉʉè 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʪʘʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʫʩʣʫʛ ʚ ʩʠʩʪʝʤʫ 
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ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʠʩʪʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ 

ʥʘʚʠʛʘʮʠʠ [3]. ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʥʦʚʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʟʦʚʦʡ ʩʝʪʠ, 

ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʠʩʪʝʤ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ. ʕʪʦʪ ʧʝʨʝʯʝʥʴ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ çʕʈɸ-ɻʃʆʅɸʉʉè ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʴ ʫʩʣʫʛʘʤʠ ʵʢʩʪʨʝʥʥʦʡ 

ʧʦʤʦʱʠ (ʧʨʝʚʝʥʪʠʚʥʳʤʠ ʤʝʨʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ). ʇʦ ʘʥʘʣʦʛʠʠ ʩ 

ʧʨʦʮʝʜʫʨʥʳʤ ʫʨʦʚʥʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

çʕʈɸ-ɻʃʆʅɸʉʉè ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʘʛʠʨʦʚʘʥʠʝ 

ʥʘ ʥʘʨʫʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʠʥʷʪʘʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, 

ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʥʘʙʦʨ ʦʧʝʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʶ ʥʘʨʫʰʝʥʠʡ ʨʝʞʠʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʈʝʘʢʮʠʷ ʥʘ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʩʣʝʜʫʝʪ ʪʨʠ ʛʣʘʚʥʳʝ ʮʝʣʠ: 

¶ ʣʦʢʘʣʠʟʘʮʠʷ ʠʥʮʠʜʝʥʪʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʥʘʥʦʩʠʤʦʛʦ ʚʨʝʜʘ; 

¶ ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʠʪʝʣʷ; 

¶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦʚʪʦʨʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

 

ɺ ʪʝʨʤʠʥʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʘ çʕʈɸ-ɻʃʆʅɸʉʉè 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʨʘʤ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʥʮʠʜʝʥʪʘ, ʪ.ʝ. ʫʞʝ ʩʚʝʨʰʠʚʰʝʛʦʩʷ ʩʦʙʳʪʠʷ. ɺ 

ʜʦʧʦʣʥʝʥʠʠ ʢ ʤʝʨʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʪ ʧʨʦʠʩʰʝʩʪʚʠʷ ʜʦ 

ʥʘʯʘʣʘ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʧʦʩʪʨʘʜʘʚʰʠʤ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ɼʊʇ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʩʦʚʝʨʰʝʥʠʶ ɼʊʇ. 

ɺ ʜʦʢʣʘʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʘʩʧʝʢʪʳ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʧʫʪʠ ʩʦʦʙʱʝʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʦʙʲʝʢʪʳ ʩʨʝʜʩʪʚ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ. 

ʇʨʠ ʚʩʝʡ ʚʘʞʥʦʩʪʠ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʳ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʟʜʘʥʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʘʢʠʭ ʢʘʢ 

ʟʘʧʨʘʚʦʯʥʳʝ ʩʪʘʥʮʠʠ, ʨʝʩʪʦʨʘʥʳ ʠ ʟʘʢʫʩʦʯʥʳʝ, ʦʪʝʣʠ, ʧʘʨʢʦʚʦʯʥʳʝ ʤʝʩʪʘ ʩ 

ʦʭʨʘʥʦʡ ʠ ʘʚʪʦʩʝʨʚʠʩʳ. ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʷ ʥʘ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʫʣʫʯʰʝʥʠʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʠʪʝʣʝʡ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʜʠʪʝʣʷ ʚ ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʷʭ.   

ʉʠʩʪʝʤʘ çʕʈɸ-ɻʃʆʅɸʉʉè ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʦʢʘʣʠʟʘʮʠʶ ʠʥʮʠʜʝʥʪʘ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʥʘʥʦʩʠʤʦʛʦ ʚʨʝʜʘ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʚʪʦʨʥʳʝ ʥʘʨʫʰʝʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʠʥʮʠʜʝʥʪ, ʚʳʷʚʣʷʪʴ ʧʨʠʯʠʥʳ, ʥʘʢʘʧʣʠʚʘʪʴ 

ʩʪʘʪʠʩʪʠʢʫ, ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʫʷʟʚʠʤʳʭ ʤʝʩʪ ʠ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ 

ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʥʠʤʠ ʦʢʥʘ ʦʧʘʩʥʦʩʪʠ.  

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʝʨ ʟʘʱʠʪʳ ʦʪ ʧʦʚʪʦʨʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʣʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʨʠʩʢ ʧʦʚʪʦʨʥʦʛʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʥʘʨʫʰʝʥʠʷ ʟʘ ʩʯʝʪ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥʳ, ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ ʨʠʩʢʘ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʟʘʱʠʪʳ. 
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ʇʨʠʯʠʥʳ ɼʊʇ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʠʣʠ ʩ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʠʣʠ ʩ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʠʪʝʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʫ 

çʕʈɸ-ɻʃʆʅɸʉʉè ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ɼʊʇ. ʅʘ ʧʣʘʪʬʦʨʤʝ ʩʠʩʪʝʤʳ çʕʈɸ-

ɻʃʆʅɸʉʉè ʥʝʦʙʭʦʜʠʤʦ ʨʝʘʣʠʟʦʚʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʫʩʣʫʛ ʟʜʘʥʠʡ ʦʙʩʣʫʞʠʚʘʥʠʷ. 
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ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʚʩʝ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ ʥʘʯʠʥʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ. ɺʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ 

ʨʝʩʫʨʩʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʥʦ ʩ ʨʠʩʢʘʤʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʜʘʥʥʳʭ.   

ɺ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʤʦʜʝʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ: ʦʙʣʘʯʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʫʩʣʫʛʘ (SaaS ï Software as a Service), ʦʙʣʘʯʥʘʷ 

ʧʣʘʪʬʦʨʤʘ ʢʘʢ ʫʩʣʫʛʘ (PaaS ï Platform as a Service) ʠ ʦʙʣʘʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ 

ʫʩʣʫʛʘ (IaaS ï Infrastructure as a Service).  

SaaS ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʠʢʣʘʜʥʳʝ ʫʩʣʫʛʠ ʧʦ ʟʘʧʨʦʩʫ, ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʦʥʥʘʷ 

ʧʦʯʪʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʙʠʟʥʝʩ-

http://quitis.ru/
mailto:alinanov.s@yandex.ru
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ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ERP, CRM ʠ SCM. ʇʦʣʴʟʦʚʘʪʝʣʠ SaaS ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʠʡ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʨʝʜʠ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʤʦʜʝʣʝʡ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʦʙʣʘʢʝ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʨʠʣʦʞʝʥʠʡ SaaS ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

SaaS-ʧʨʠʣʦʞʝʥʠʷ ʦʙʳʯʥʦ ʨʘʟʚʦʨʘʯʠʚʘʶʪʩʷ ʯʝʨʝʟ ʠʥʪʨʘʥʝʪ ʧʨʠ ʧʦʤʦʱʠ ʚʝʙ-

ʙʨʘʫʟʝʨʘ. ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʠ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʭ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʫʷʟʚʠʤʦʩʪʠ ʜʣʷ 

ʧʨʠʣʦʞʝʥʠʡ SaaS. ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʨʘʥʝʪ ʜʣʷ ʢʦʤʧʨʦʤʝʪʘʮʠʠ 

ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʢʨʘʞʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ SaaS-ʤʦʜʝʣʷʭ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʶʙʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʭ, ʦʜʥʘʢʦ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʵʬʬʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ 

ʘʪʘʢ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʝʨʚʠʩʳ PaaS ʫʧʨʦʱʘʶʪ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʥʠ 

ʩʦʢʨʘʱʘʶʪ ʟʘʪʨʘʪʳ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʨʘʪʠʪʴ ʨʝʩʫʨʩʳ ʥʘ ʧʦʢʫʧʢʫ, 

ʫʩʪʘʥʦʚʢʠ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʇʆ. ʂʘʢ ʠ ʚʩʝ ʤʦʜʝʣʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, PaaS ʩʠʣʴʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʠ ʠ ʙʨʘʫʟʝʨʘ. ʊʘʢ ʢʘʢ ʧʣʘʪʬʦʨʤʳ PaaS 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʘ ʫʨʦʚʥʷ, ʪʦ ʠ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʫʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʩʘʪʝʣʴʥʦ ʵʪʠʭ ʜʚʫʭ ʫʨʦʚʥʝʡ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʘʤʦʛʦ ʩʝʨʚʠʩʘ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ PaaS, ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

ʧʣʘʪʬʦʨʤʝ PaaS [1]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʘʤʦʛʦ ʩʝʨʚʠʩʘ ʠ ʤʝʭʘʥʠʟʤʘ 

ʧʦ ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʦʪʚʝʯʘʝʪ ʧʦʩʪʘʚʱʠʢ, ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʘʤʠʭ ʧʨʠʣʦʞʝʥʠʡ ï ʧʦʣʴʟʦʚʘʪʝʣʠ. PaaS ʥʝ ʪʦʣʴʢʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʩʩʠʯʝʩʢʠʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʪʘʢʞʝ ʜʘʥʥʳʝ ʠ 

ʵʣʝʤʝʥʪʳ ʩʦ ʩʪʦʨʦʥʥʠʭ ʩʝʨʚʠʩʦʚ, ʠʩʧʦʣʴʟʫʷ ʤʵʰʘʧ. ɺ ʤʵʰʘʧ ʦʙʲʝʜʠʥʷʝʪʩʷ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʜʠʥ ʦʙʱʠʡ ʙʣʦʢ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʝʨʚʠʩʳ 

PaaS ʥʘʩʣʝʜʫʶʪ ʫʷʟʚʠʤʦʩʪʠ ʀɹ ʛʠʙʨʠʜʥʳʭ ʧʨʠʣʦʞʝʥʠʡ.  

ɺ ʩʝʨʚʠʩʘʭ SaaS ʠ PaaS ʠʥʬʦʨʤʘʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʭʦʜʷʱʝʛʦʩʷ 

ʠ ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʦʙʣʘʢʝ [2]. ʆʪ ʧʦʩʪʘʚʱʠʢʘ ʩʪʝʧʝʥʠ ʦʙʝʩʧʝʯʝʥʠʷ ʀɹ ʩʝʨʚʠʩʘ 

ʟʘʚʠʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ ʭʨʘʥʝʥʠʷ. 

IaaS ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʝʨʚʠʩʳ: ʩʝʨʚʝʨʳ, ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, ʩʝʪʠ ʠ 

ʜʨʫʛʦʝ. ʄʦʜʝʣʴ IaaS ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʩʝʨʚʠʩʘʤ ʚ ʬʦʨʤʝ 

ʚʠʨʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʜʦʩʪʫʧʥʳʤ ʯʝʨʝʟ ʠʥʪʨʘʥʝʪ. ʇʦʣʴʟʦʚʘʪʝʣʷʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʨʘʚʦ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʣʶʙʦʝ ʇʆ, ʠʤʝʷ ʧʦʣʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʚʳʜʝʣʝʥʥʳʤʠ ʠʤ ʨʝʩʫʨʩʘʤʠ. ʉʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝʩʫʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʟʜʘʥʠʝ 

ʧʨʘʚʠʣʴʥʳʭ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʦʚʘʡʜʝʨʘʤʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʙʘʟʦʚʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʨʚʠʩʘ. ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʦʟʜʘʚʘʪʴ, ʢʦʧʠʨʦʚʘʪʴ, ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʝʨʝʥʦʩʠʪʴ ʠ ʦʪʢʘʪʳʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ 

ʤʘʰʠʥʳ. ʆʜʥʘʢʦ ʵʪʦ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʫʷʟʚʠʤʦʩʪʠ ʩʠʩʪʝʤʳ ʠʟ-ʟʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʟʘʱʠʱʘʪʴ. ʉʦʚʤʝʩʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʚʠʨʪʫʘʣʴʥʳʤʠ ʤʘʰʠʥʘʤʠ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʞʜʦʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ.  

ʋʷʟʚʠʤʦʩʪʠ ʠ ʫʛʨʦʟʳ ʩʨʘʚʥʠʚʘʶʪʩʷ ʧʦ ʪʦʤʫ, ʥʘ ʢʦʤ ʣʝʞʠʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, ʠ ʧʦ ʩʫʪʠ ï ʢʘʢ ʢʘʞʜʘʷ ʫʷʟʚʠʤʦʩʪʴ 

ʦʪʨʘʞʝʥʘ ʚ ʢʘʞʜʦʡ ʤʦʜʝʣʠ [3]. ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ 

ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ ʚ ʨʠʪʝʡʣʝ (ʪʘʙʣ. 1). 
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ʚ
ʝ
ʪ
ʩ
ʪ
ʚ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʇʨʦʚʘʡʜʝʨ ʇʨʦʚʘʡʜʝʨ 

ʅʝ ʧʨʠʟʥʘʸʪʩʷ 

ʧʨʦʙʣʝʤʦʡ 

ʉ
ʫ
ʪ
ʴ

 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʙʳʪʴ ʫʚʝʨʝʥ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ 

ʩʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, 

ʦʜʥʘʢʦ ʥʝ ʟʥʘʪʴ ʦ 

ʧʨʦʙʣʝʤʘʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦ 

ʩʪʦʨʦʥʳ ʧʨʦʚʘʡʜʝʨʘ 

 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʙʳʪʴ ʫʚʝʨʝʥ ʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ 

ʩʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, 

ʦʜʥʘʢʦ ʥʝ ʟʥʘʪʴ ʦ 

ʧʨʦʙʣʝʤʘʭ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦ 

ʩʪʦʨʦʥʳ ʧʨʦʚʘʡʜʝʨʘ 
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ʋʛʨʦʟʘ 
ɸʩʧʝʢʪ 

ʩʨʘʚʥʝʥʠʷ 
SaaS PaaS IaaS 

ʄʦʥʠʪʦʨ 

ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʘʰʠʥʳ 

ʆ
ʪ
ʚ
ʝ
ʪ
ʩ
ʪ

ʚ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʇʨʦʚʘʡʜʝʨ ʇʨʦʚʘʡʜʝʨ ʇʨʦʚʘʡʜʝʨ 

ʉ
ʫ
ʪ
ʴ

 

ɽʩʣʠ ʧʨʦʚʘʡʜʝʨ 

ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʦ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʣʝʞʠʪ 

ʥʘ ʥʝʤ. 

ɽʩʣʠ ʧʨʦʚʘʡʜʝʨ 

ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ, 

ʪʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʠʭ ʨʘʟʜʝʣʝʥʠʝ ʣʝʞʠʪ 

ʥʘ ʥʝʤ 

ʄɺʄ ʨʘʟʜʝʣʷʝʪ 

ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ, 

ʩʦʟʜʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʇʨʦʚʘʡʜʝʨ ʜʦʣʞʝʥ 

ʩʣʝʜʠʪʴ ʟʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʄɺʄ. 

ʇʫʙʣʠʯʥʳʡ 

ʨʝʧʦʟʠʪʦʨʠʡ 

ʦʙʨʘʟʦʚ 

ʚʠʨʪʫʘʣʴʥʳʭ 

ʤʘʰʠʥ 

ʆ
ʪ
ʚ
ʝ
ʪ
ʩ
ʪ

ʚ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʅʝ ʧʨʠʟʥʘʸʪʩʷ 

ʧʨʦʙʣʝʤʦʡ 

ʇʨʦʚʘʡʜʝʨ ʇʨʦʚʘʡʜʝʨ 

ʉ
ʫ
ʪ
ʴ

 

ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ 

ʠʤʝʶʱʠʤʩʷ ʦʙʨʘʟʦʤ ʚ 

ʨʝʧʦʟʠʪʦʨʠʠ 

ʧʨʦʚʘʡʜʝʨʘ. ɿʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʝʧʦʟʠʪʦʨʠʷ ʦʪʚʝʯʘʝʪ 

ʧʨʦʚʘʡʜʝʨ. 

 

ʇʨʠ ʩʦʟʜʘʥʠʠ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʞʝ 

ʠʤʝʶʱʠʤʩʷ ʦʙʨʘʟʦʤ ʚ 

ʨʝʧʦʟʠʪʦʨʠʠ 

ʧʨʦʚʘʡʜʝʨʘ. ɿʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʨʝʧʦʟʠʪʦʨʠʷ ʦʪʚʝʯʘʝʪ 

ʧʨʦʚʘʡʜʝʨ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ SaaS ʙʨʝʤʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʞʠʪ ʥʘ ʦʙʣʘʯʥʦʤ ʧʨʦʚʘʡʜʝʨʝ. 

ʆʪʯʘʩʪʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʪʝʧʝʥʴʶ ʘʙʩʪʨʘʢʮʠʠ, ʤʦʜʝʣʴ SaaS ʦʩʥʦʚʘʥʘ ʥʘ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʢʣʠʝʥʪʘ 

ʣʠʙʦ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ.  

ʄʦʜʝʣʴ PaaS, ʥʘʧʨʦʪʠʚ, ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʙʦʣʴʰʠʡ 

ʢʦʥʪʨʦʣʴ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺʦ ʤʥʦʛʦʤ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʦʡ 

ʩʪʝʧʝʥʠ ʘʙʩʪʨʘʢʮʠʠ IaaS ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʴʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʝʤ ʜʣʷ PaaS ʣʠʙʦ SaaS. 

PaaS, ʘ ʪʘʢʞʝ SaaS ʨʘʟʤʝʱʘʶʪʩʷ ʧʦʚʝʨʭ IaaS; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʝ 

ʥʘʨʫʰʝʥʠʝ ʚ IaaS ʧʦʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ PaaS, ʪʘʢ ʠ SaaS-ʩʝʨʚʠʩʦʚ. ʆʜʥʘʢʦ 

ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ PaaS ʧʨʝʜʣʘʛʘʝʪ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʧʨʠʣʦʞʝʥʠʡ SaaS, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ.  
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ɺʩʣʝʜʩʪʚʠʝ ʵʪʠʭ ʛʣʫʙʦʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʣʶʙʘʷ ʘʪʘʢʘ ʥʘ ʣʶʙʦʡ ʫʨʦʚʝʥʴ 

ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʚʝʨʭʥʠʝ ʫʨʦʚʥʠ.  

ʂʘʞʜʘʷ ʤʦʜʝʣʴ ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ ʠʤʝʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʨʠʪʝʡʣʘ; ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʪʘʢʞʝ ʨʘʟʜʝʣʷʶʪ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʠʭ ʚʩʝʭ.  

ʕʪʠ ʦʪʥʦʰʝʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʙʣʘʯʥʳʤʠ ʤʦʜʝʣʷʤʠ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʪʦʯʥʠʢʦʤ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦʩʪʘʚʱʠʢ SaaS ʤʦʞʝʪ ʘʨʝʥʜʦʚʘʪʴ ʩʨʝʜʫ 

ʨʘʟʨʘʙʦʪʢʠ ʫ ʧʦʩʪʘʚʱʠʢʘ PaaS, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʤʦʞʝʪ ʘʨʝʥʜʦʚʘʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʫ ʧʦʩʪʘʚʱʠʢʘ IaaS [5].  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ 

ʨʠʪʝʡʣʘ, ʥʦ ʠ ʜʨʫʛʠʤ ʢʦʤʧʘʥʠʷʭ ʩ ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ ʩʝʪʷʤʠ ʧʘʨʪʥʝʨʦʚ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ [4].  

ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ð ʵʪʦ ʥʘʙʠʨʘʶʱʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʩʚʦʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʦʜʥʘʢʦ 

ʪʘʢʞʝ ʚʳʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʤʝʜʣʠʪʴ 

ʝʝ ʚʥʝʜʨʝʥʠʝ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ ʫʷʟʚʠʤʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʦʙʣʘʯʥʳʭ 

ʚʳʯʠʩʣʝʥʠʷʭ, ʧʦʤʦʞʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʝʨʝʡʪʠ ʢ ʦʙʣʘʢʫ.  
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1.3 ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ  

 

ɼɽʊɽʂʊʀʈʆɺɸʅʀɽ ʕʃɽʄɽʅʊʆɺ ɿɼɸʅʀʗ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 
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ʂʦʨʨʝʢʪʥʘʷ ʦʮʝʥʢʘ ʠʩʪʦʨʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʟʜʘʥʠʷ, ʧʝʨʠʦʜʘ ʝʛʦ ʧʦʩʪʨʦʡʢʠ, 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʩʪʠʣʷ ï ʩʝʨʴʝʟʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʘʨʭʠʪʝʢʪʦʨʦʚ-ʨʝʩʪʘʚʨʘʪʦʨʦʚ ʠ 

ʦʨʛʘʥʦʚ ʦʭʨʘʥʳ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʟʜʘʥʠʷ.  ɼʣʷ ʜʘʥʥʦʡ ʮʝʣʠ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʘʣʛʦʨʠʪʤʳ ʥʘ ʦʩʥʦʚʝ ʩʚʝʨʪʦʯʥʳʭ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ.  

ʇʨʠʤʝʥʝʥʠʝ ʩʚʝʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʧʦʨʥʳʝ 

ʧʨʠʟʥʘʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʪʫʨʳ ʠʣʠ ʛʨʘʥʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʘʷ 

ʢʦʣʠʯʝʩʪʚʦ ʭʨʘʥʠʤʦʡ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʉʚʝʨʪʦʯʥʳʝ ʩʝʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʤʘʩʰʪʘʙʘ ʦʙʲʝʢʪʦʚ, ʧʦʚʦʨʦʪʘʤ, ʩʤʝʥʘʤ 

ʨʘʢʫʨʩʦʚ [2]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʪʠʧ ʩʝʪʝʡ ʦʙʣʘʜʘʝʪ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ: ʩʚʝʨʪʦʯʥʳʝ ʩʝʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʨʘʟʥʳʝ ʨʝʛʠʦʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʪʳ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʣʛʦʨʠʪʤ YOLO (You Only Look Once) ʧʦʟʚʦʣʷʝʪ ʟʘ ʦʜʠʥ 

ʧʨʦʩʤʦʪʨ ʠʟʦʙʨʘʞʝʥʠʷ (ʦʜʠʥ ʧʨʦʭʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʯʝʨʝʟ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ) 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ. ɺʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʜʝʣʠʪʩʷ ʥʘ ʢʣʝʪʢʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ (bounding 

boxes) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʘ. ʈʘʟʤʝʨ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʟʘʜʘʝʪʩʷ ʥʘ ʵʪʘʧʝ 

ʦʙʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʘ. ɿʘʪʝʤ ʬʠʥʘʣʴʥʳʝ ʩʣʦʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʪʦʯʥʦʩʪʴʶ ʚʳʯʠʩʣʠʪʴ ʠʩʢʦʤʳʡ ʦʙʲʝʢʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ [5]. ɼʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʜʝʣʘʶʪ YOLO ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʟʜʘʥʠʷ.  

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

Python ï ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʭʦʨʦʰʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ. 
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NumPy ʠ Matplotlib ï ʙʠʙʣʠʦʪʝʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ ʜʣʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʚʠʟʫʘʣʠʟʘʮʠʶ [1].  

PyTorch ï ʬʨʝʡʤʚʦʨʢ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʚʳʯʠʩʣʝʥʠʷ ʚ 

ʚʠʜʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʛʨʘʬʦʚ. ʈʝʙʨʘ ʛʨʘʬʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʪʝʥʟʦʨʳ, ʚʝʨʰʠʥʳ 

ʛʨʘʬʘ ï          ʦʧʝʨʘʮʠʠ [3].  

YOLO v3 ï ʘʢʪʫʘʣʴʥʘʷ ʚʝʨʩʠʷ ʘʣʛʦʨʠʪʤʘ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʦʩʦʙʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʣʦʷʤʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. 

 

ɼʘʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʞʝ ʧʨʝʜʦʙʫʯʝʥʥʘʷ ʥʘ ʜʘʥʥʳʭ 

COCO ʤʦʜʝʣʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ YOLO. ɺ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʦʙʫʯʘʝʤ ʵʪʫ ʩʝʪʴ ʜʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ.  

ɼʘʥʥʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ YOLO ʨʘʟʙʠʪʳ ʥʘ ʜʚʘ 

ʢʣʘʩʩʘ ʠʟʦʙʨʘʞʝʥʠʡ (ʜʚʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘ ʟʜʘʥʠʷ: ʜʦʨʠʯʝʩʢʘʷ ʠ ʠʦʥʠʯʝʩʢʘʷ 

ʢʘʧʠʪʝʣʠ ʢʦʣʦʥʥ). ʀʟʦʙʨʘʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʦʜʦʙʨʘʥʳ ʚ ʨʘʟʥʦʤ ʤʘʩʰʪʘʙʝ ʠ ʩ 

ʨʘʟʥʳʭ ʨʘʢʫʨʩʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʢʘʞʜʦʤ ʪʨʝʥʠʨʦʚʦʯʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ ʦʪʤʝʯʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʦʪ 1 ʜʦ 5 ʠʩʢʦʤʳʭ ʦʙʲʝʢʪʦʚ. ʀʟʦʙʨʘʞʝʥʠʷ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʚʳʙʦʨʢʠ: 180 ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 40 ʧʨʦʚʝʨʦʯʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

 

ʉʪʨʫʢʪʫʨʘ ʘʣʛʦʨʠʪʤʘ YOLO 

1. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʠʟʦʙʨʘʞʝʥʠʷ ʬʦʨʤʘʪʘ JPEG, 416ʭ416. ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʠʢʩʝʣʷ ʥʦʨʤʘʣʠʟʫʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥ ʦʪ 0 ʜʦ 1 [4]. 

2. ɺ ʢʘʯʝʩʪʚʝ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚ YOLO ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ 

Darknet-53. ʉʣʦʠ ʩʚʝʨʪʢʠ ʦʙʨʘʟʫʶʪ ʧʠʨʘʤʠʜʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ 32, 64, 128, 256 ʠ 

512 ʢʘʨʪʘʤʠ ʧʨʠʟʥʘʢʦʚ ʚ ʩʣʦʝ (ʷʜʨʘ ʩʣʦʝʚ 3x3, ʬʫʥʢʮʠʷ ʘʢʪʠʚʘʮʠʠ Leaky ReLU):  

ɹʣʦʢ ʩʣʦʝʚ ʩʚʝʨʪʢʠ ʩ 32 ʠ 64 ʢʘʨʪʘʤʠ ʧʨʠʟʥʘʢʦʚ. ɺʳʭʦʜʥʦʡ ʨʘʟʤʝʨ ʜʘʥʥʳʭ 

208x208. 

ɹʣʦʢ ʩʣʦʝʚ ʩʚʝʨʪʢʠ ʩ 64 ʠ 128 ʢʘʨʪʘʤʠ ʧʨʠʟʥʘʢʦʚ. ɺʳʭʦʜʥʦʡ ʨʘʟʤʝʨ ʜʘʥʥʳʭ 

104x104. 

ɹʣʦʢ ʩʣʦʝʚ ʩʚʝʨʪʢʠ ʩ 128 ʠ 256 ʢʘʨʪʘʤʠ ʧʨʠʟʥʘʢʦʚ. ɺʳʭʦʜʥʦʡ ʨʘʟʤʝʨ ʜʘʥʥʳʭ 

52x52. 

ɹʣʦʢ ʩʣʦʝʚ ʩʚʝʨʪʢʠ ʩ 256 ʠ 512 ʢʘʨʪʘʤʠ ʧʨʠʟʥʘʢʦʚ. ɺʳʭʦʜʥʦʡ ʨʘʟʤʝʨ ʜʘʥʥʳʭ 

26x26. 

ɹʣʦʢ ʩʣʦʝʚ ʩʚʝʨʪʢʠ ʩ 512 ʠ 1024 ʢʘʨʪʘʤʠ ʧʨʠʟʥʘʢʦʚ. ɺʳʭʦʜʥʦʡ ʨʘʟʤʝʨ 

ʜʘʥʥʳʭ 13x13. 

 

3. ʉʣʦʠ ʧʦʜʚʳʙʦʨʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʝʞʜʫ ʙʣʦʢʘʤʠ ʩʣʦʝʚ ʩʚʝʨʪʢʠ (ʨʘʟʤʝʨ 

ʷʜʨʘ 2ʭ2). ʆʧʝʨʘʮʠʷ ʧʦʜʚʳʙʦʨʢʠ ʫʤʝʥʴʰʘʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʢʘʨʪ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʬʠʣʴʪʨʘʮʠʶ ʥʝʥʫʞʥʳʭ ʜʝʪʘʣʝʡ. 

4. ʉʣʦʡ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ, ʩ ʨʘʟʤʝʨʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ 13x13. ʉʦʭʨʘʥʷʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʝʪʢʘʭ, ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʦ ʨʘʟʜʝʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʧʨʝʜʩʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʦʙʲʝʢʪʘ. 
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ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ 

ʇʘʨʘʤʝʪʨʳ ʦʙʫʯʝʥʠʷ: ʨʘʟʤʝʨ ʤʠʥʠ-ʚʳʙʦʨʢʠ 16, ʩʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ 0.01. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʠ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ:  

ʊʝʩʪ 1. ʂʦʣ-ʚʦ ʵʧʦʭ ʦʙʫʯʝʥʠʷ 10.  ʈʝʟʫʣʴʪʘʪ: ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ 4.00, 

ʢʦʨʨʝʢʪʥʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 45% ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʣʦʞʥʳʝ 

ʦʙʲʝʢʪʳ. 

ʊʝʩʪ 2. ʂʦʣ-ʚʦ ʵʧʦʭ ʦʙʫʯʝʥʠʷ 25. ʈʝʟʫʣʴʪʘʪ: ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ 3.10, 

ʢʦʨʨʝʢʪʥʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 80% ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ.  

ʊʝʩʪ 3. ʂʦʣ-ʚʦ ʵʧʦʭ ʦʙʫʯʝʥʠʷ 50. ʈʝʟʫʣʴʪʘʪ: ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʪʝʨʴ 2.50, 

ʢʦʨʨʝʢʪʥʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 90% ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ. 

 

 
ʈʠʩʫʥʦʢ 1 

 

ʅʘ ʜʘʥʥʦʡ ʚʳʙʦʨʢʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʠʛʘʝʪʩʷ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʵʧʦʭ ʦʢʦʣʦ 50. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʵʧʦʭ ʪʦʯʥʦʩʪʴ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʚʦʟʨʘʩʪʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʉʚʳʰʝ 100 ʵʧʦʭ ʧʨʦʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪ 

ʧʝʨʝʦʙʫʯʝʥʠʷ [6]. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʠ 

ʩʣʦʞʥʳʝ ʨʘʢʫʨʩʳ ʪʝʩʪʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ (ʨʠʩ.1), ʘʣʛʦʨʠʪʤ YOLO ʧʦʢʘʟʳʚʘʝʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ. 
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 ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ  ʠ ʥʝʡʨʦʥʥʳʭ  ʩʝʪʝʡ ʩ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʥʘʭʦʜʠʪ ʚʩʝ ʙʦʣʴʰʝ ʦʙʣʘʩʪʝʡ ʜʣʷ ʩʚʦʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʅʦ ʦʜʥʦʡ ʠʟ 

ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʞʠʚʦʪʥʳʭ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʥʝʡʨʦʥʥʳʤ ʩʝʪʷʤ ʠʣʠ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʜʝʶ ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʚʝʜʝʥʠʷ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʫʯʝʥʠʷ, ʥʦ ʠ ʟʘʢʦʜʠʨʦʚʘʥʦ ʚ ʛʝʥʦʤʝ, ʢʦʪʦʨʳʡ ʟʘʜʘʝʪ 

ʩʪʨʫʢʪʫʨʳ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʦʙʫʯʝʥʠʝ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʤʝʨʦʚ ʠ ʵʪʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ [1]. 

ʅʘʧʨʠʤʝʨ, ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʜʦʙʥʳʝ ʩʚʝʨʪʦʯʥʳʤ ʥʝʡʨʦʥʥʳʤ ʩʝʪʷʤ ʠʤʝʶʪ 

ʠʥʜʫʢʪʠʚʥʦʝ ʩʤʝʱʝʥʠʝ ʜʣʷ ʟʘʜʘʯ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʤʦʛʫʪ ʜʘʞʝ ʚʳʧʦʣʥʷʪʴ 

ʠʭ, ʢʦʛʜʘ ʠʭ ʚʝʩʘ ʠʥʠʮʠʘʣʠʟʠʨʫʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. [2] 

ʀʥʜʫʢʪʠʚʥʦʝ ʩʤʝʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʜʦʧʫʱʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʘ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʩ 

ʢʦʪʦʨʳʤʠ ʝʱʝ ʥʝ ʚʩʪʨʝʯʘʣʩʷ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʠʜʝʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʡʨʦʙʠʦʣʦʛʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʝʪʠ 

WANN [2] (ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʙʝʟ ʫʯʝʪʘ ʚʝʩʘ). ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʘʥʥʳʭ ʩʝʪʝʡ ï ɻ ʪʦ ʧʦʠʩʢ 

ʠʥʜʫʢʪʠʚʥʳʭ ʩʤʝʱʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʣʫʯʘʡʥʳʭ ʚʝʩʦʚ. ɺ ʦʩʥʦʚʝ ʵʪʠʭ ʩʝʪʝʡ ʣʝʞʠʪ ʪʘʞʝ ʠʜʝʷ, ʯʪʦ ʠ ʦʧʠʩʳʚʘʣʘʩʴ ʚʳʰʝ ï 

ʤʥʦʛʠʝ ʞʠʚʦʪʥʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʨʦʞʜʝʥʠʷ, 

ʥʘʧʨʠʤʝʨ, ʤʦʛʫʪ ʧʣʘʚʘʪʴ, ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʭʠʱʥʠʢʦʚ. 

ʉʝʪʴ WANN ʟʘ ʦʩʥʦʚʫ ʠʩʧʦʣʴʟʦʚʘʣʘ ʤʝʪʦʜ NEAT ( ʚɻʦʣʶʮʠʷ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʪʦʧʦʣʦʛʠʡ), ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ  ʚ ʧʦʠʩʢʝ 

ʪʦʧʦʣʦʛʠʡ ʠ ʚʝʩʦʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʟʘ ʩʯʝʪ ʵʚʦʣʶʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʇʦʤʠʤʦ 

NEAT ʚ ʩʦʟʜʘʥʠʠ ʪʦʧʦʣʦʛʠʡ ʜʘʥʥʳʭ ʩʝʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ: 

1.  çʚʝʩʘ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ 

ʥʫʣʝʚʳʤ ʩʨʝʜʥʠʤè [2]; 

2. ʬʦʨʤʘʣʠʟʘʮʠ ̫ʙʨʠʪʚʳ ʆʢʢʘʤʘ, ʚ ʢʦʪʦʨʦʡ ʣʶʙʘʷ ʤʦʜʝʣʴ ʧʨʠʚʦʜʠʪ ʢ 

ʩʞʘʪʠʶ ʜʘʥʥʳʭ ʠʣʠ ʜʦʣʞʥʘ ʚʳʙʠʨʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʤʦʜʝʣʴ [4]. 

ɺʝʩʘ ʜʣʷ ʚʩʝʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʟ ʥʝʢʦʛʦ ʟʥʘʯʝʥʠʷ (-2, -1, -

0,5, +0,5, +1, +2), ʜʣʷ ʚʩʝʭ ʥʝʡʨʦʥʦʚ.   

ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ WANN ʧʨʠʤʝʥ̫ʣʘʩʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ 

ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ ʜʣʷ ʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʨʘʩʩʝ ʠʣʠ ʜʨʫʛʠʭ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ ʩ 

ʧʦʜʢʨʝʧʣʝʥʠʝʤ, ʥʦ ʪʘʢʞʝ ʙʳʣ ʧʦʢʘʟʘʥ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ MNIST, ʛʜʝ 

ʙʳʣ ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ > 80%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 10% ʧʨʠ ʩʣʫʯʘʡʥʦʡ ʠʥʠʮʠʘʣʠʟʘʮʠʠ 
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ʚʝʩʦʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʳʝ ʠʜʝʠ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʦʟʜʘʚʘʪʴ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ 

ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʠʤʝʨʦʚ, ʪʘʢ ʞʝ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʧʦʢʘʟʘʣʠ ʩʭʦʜʩʪʚʦ 

ʩ ʠʜʝʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʫ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʝʩʪʴ ʥʝʢʘʷ ʥʠʰʘ ʚ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

ʈʠʩ. 1 ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʜʥʫ ʠʟ ʮʠʬʨ MNIST [1, 2]. 
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ȶȪȯȻȭɄ II. ɂȯȳȲȳȱȭȯȥ ȭ ȸȴȵȥȧȰȪȲȭȪ ȧ 

ȭȲȹȳȯȳȱȱȸȲȭȯȥȻȭɄȺ  
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ʋɼʂ 330.341:338.242 

ʌʝʥʦʤʝʥ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʚʠʜʝ ʧʦʷʚʠʣʩʷ ʚ ʩʝʨʝʜʠʥʝ 1990-

ʭ ʛʛ. ʠ ʩʨʘʟʫ ʩʪʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʦʛʨʦʤʥʳʤʠ ʪʝʤʧʘʤʠ.  ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʷʥʚʘʨʴ 2020 

ʛ. ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʤʠʨʝ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 4,54 ʤʣʨʜ ʯʝʣʦʚʝʢ, 

ʯʪʦ ʥʘ 7% ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ 2019 ʛ.; ʧʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ 

ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 3,8 ʤʣʨʜ ʯʝʣʦʚʝʢ. ɸʫʜʠʪʦʨʠʷ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚʳʨʦʩʣʘ ʥʘ 9% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2019 ʛ., ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 321 ʤʣʥ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘ ʛʦʜ [1].  

ʇʦ ʜʘʥʥʳʤ Statista.com ʥʘ ʷʥʚʘʨʴ 2020 ʛ. ʚʦ ʚʩʝʤ ʤʠʨʝ ʩʘʤʦʡ ʧʦʧʫʣʷʨʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʴʶ ʷʚʣʷʝʪʩʷ Facebook ʩ 2,5 ʤʣʨʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʜʘʣʝʝ ʩʣʝʜʫʶʪ 

YouTube (2 ʤʣʨʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ), WhatsApp (1,6 ʤʣʨʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ), Facebook 

Messenger (1,3 ʤʣʨʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ), Weixin (1,2 ʤʣʨʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ʠ Instagram (1 

ʤʣʨʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ) [2]. ɺ ʈʦʩʩʠʠ ʩʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʪʘʢʠʝ: 

YouTube (ʠʤ ʧʦʣʴʟʫʶʪʩʷ 87% ʨʦʩʩʠʷʥ ʚ ʚʦʟʨʘʩʪʝ 16-64 ʛʦʜʘ), VKontakte (83% 

ʨʦʩʩʠʷʥ), WhatsApp (69%), Instagram (56%), Odnoklassniki (54%), Viber (47%), 

Facebook ʠʩʧʦʣʴʟʫʶʪ ʤʝʥʝʝ 40% ʨʦʩʩʠʷʥ [2]. ʇʨʠ ʵʪʦʤ ʫʯʝʥʳʝ ʧʨʦʛʥʦʟʠʨʫʶʪ 

ʟʘʤʝʜʣʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʊʘʢ, ʧʦ 

ʧʨʦʛʥʦʟʘʤ Statista.com ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ 2023 ʛ. ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʛ. ʫʚʝʣʠʯʠʪʩʷ: ʚ ʂʠʪʘʝ ʚ 1,18 ʨʘʟ; ʚ ʀʥʜʠʠ ʚ 1,37 ʨʘʟ; ʚ ʉʐɸ ʚ 

1,06 ʨʘʟ; ʚ ɹʨʘʟʠʣʠʠ ʚ 1,2 ʨʘʟʘ; ʚ ɻʝʨʤʘʥʠʠ ʚ 1,05 ʨʘʟ; ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚ 1,07 ʨʘʟ; 

ʚ ʈʦʩʩʠʠ ʚ 1,06 ʨʘʟ. 

ɺ ʋʆ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʚ. ʢʘʬʝʜʨʦʡ ʤʝʥʝʜʞʤʝʥʪʘ ɹʝʣʷʮʢʦʡ ʊ.ʅ. 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʥʘʩʝʣʝʥʠʷ ɹʝʣʘʨʫʩʠ. ɺ ʢʨʫʛ ʟʘʜʘʯ ʜʘʥʥʦʛʦ ʦʧʨʦʩʘ ʚʭʦʜʠʣ ʪʘʢʞʝ 

ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʠʩʩʣʝʜʦʚʘʥʠʠ, ʤʝʪʦʜʠʢʝ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʪʫʧʥʘ ʚ 

ʨʘʙʦʪʘʭ [3, 4]. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʨʘʥʠʮʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʝʩʪʴ ʫ 84 % 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʝʪʴ ʠʥʪʝʨʥʝʪ. ʀʟ ʯʠʩʣʘ ʪʝʭ 

ʨʝʩʧʦʥʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʪʴ ʠʥʪʝʨʥʝʪ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʛʦʜʘ, ʚ 
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ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 84,5 % ʞʝʥʱʠʥ ʠ 83,3 % ʤʫʞʯʠʥ. ʉʘʤʳʝ ʘʢʪʠʚʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ï ʨʝʩʧʦʥʜʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ 18-34 ʛʦʜʘ. ɺ ʩʨʝʜʥʝʤ 96 

% ʨʝʩʧʦʥʜʝʥʪʦʚ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʩʦʮʩʝʪʷʭ; 65,2 % 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ 65-74 ʛʦʜʘ ʠʤʝʶʪ ʩʪʨʘʥʠʯʢʫ ʚ ʩʦʮʩʝʪʠ, ʯʪʦ ʥʠʞʝ 

ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ, ʯʝʤ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʛʨʫʧʧʝ 18-34 ʛʦʜʘ. ʉʘʤʳʝ ʘʢʪʠʚʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʦʮʩʝʪʝʡ ï ʨʝʩʧʦʥʝʜʥʪʳ ʠʟ ʛ. ɻʦʤʝʣʷ ʠ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ (91,7 %); 

ʩʘʤʦʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʟ ʛ. ʄʠʥʩʢʘ (78,7 %). 

ʊʠʧ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ (ʛʦʨʦʜʩʢʦʡ ʣʠʙʦ ʩʝʣʴʩʢʠʡ) ʥʝ ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʩʦʮʩʝʪʷʭ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʩʘʤʳʝ ʘʢʪʠʚʥʳʝ ï ʨʝʩʧʦʥʜʝʥʪʳ ʩ 

ʥʝʧʦʣʥʳʤ ʚʳʩʰʠʤ, ʩʨʝʜʥʠʤ ʩʧʝʮʠʘʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ (ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 91,8 %). ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʚʦʜʷʪ ʚ ʩʦʮʩʝʪʷʭ ʚ 

ʩʨʝʜʥʝʤ 2 ʯʘʩʘ 24 ʤʠʥʫʪʳ ʚ ʜʝʥʴ. ɼʣʷ ʈʦʩʩʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 2 ʯʘʩʘʤ 26 

ʤʠʥʫʪʘʤ [1].   

ʇʦʯʪʠ 83 % ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʮʩʝʪʝʡ ʚ ɹʝʣʘʨʫʩʠ ʧʦʣʫʯʘʶʪ ʢ ʥʠʤ ʜʦʩʪʫʧ ʩ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ [1, 2]. ʇʦ ʜʘʥʥʳʤ ʥʘ ʚʪʦʨʦʡ ʢʚʘʨʪʘʣ 2018 ʛ. ʚ ʤʠʨʝ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʜʣʷ ʩʤʘʪʨʬʦʥʦʚ ʙʳʣʘ Android ʩ ʜʦʣʝʡ ʨʳʥʢʘ 88%; iOS 

ʚʪʦʨʘʷ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʜʦʣʝʡ ʨʳʥʢʘ 11,9% [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʚʠʜʫ 

ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʠʩʫʱʠʝ ʨʳʥʢʘʤ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʥʘʧʨʠʤʝʨ, ʧʦʧʫʣʷʨʥʦʩʪʴ 

ʨʘʟʥʳʭ ʩʦʮʩʝʪʝʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʨʝʛʠʦʥʘʭ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʘʤʳʤʠ 

ʘʢʪʠʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʤʦʣʦʜʳʝ ʣʶʜʠ.  
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ʋɼʂ 33+65 (075.8) 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ, ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ 

ʵʢʦʩʠʩʪʝʤ ʧʨʦʜʫʢʪʦʚ, ʫʩʣʫʛ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʧʣʘʪʬʦʨʤ, ʠʟʤʝʥʝʥʠʝ ʬʦʨʤ ʠ 

ʤʘʩʰʪʘʙʦʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ [1] ʜʠʢʪʫʶʪ ʚʳʩʦʢʠʝ ʩʪʘʥʜʘʨʪʳ ʢʣʠʝʥʪʩʢʦʛʦ 

ʩʝʨʚʠʩʘ, ʚʘʞʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘʥʠʡ.   

ʂʨʫʧʥʝʡʰʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ ʠ ʨʝʰʝʥʠʡ ï ʇɸʆ 

çʈʦʩʪʝʣʝʢʦʤè, ʧʨʦʚʝʜʷ ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ ʤʥʦʛʦʩʪʦʨʦʥʥʠʡ ʨʝʙʨʝʥʜʠʥʛ ʠ 

ʨʝʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ [2, 3], ʨʝʘʣʠʟʫʝʪ ʩʪʨʘʪʝʛʠʶ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟ 

ʦʧʝʨʘʪʦʨʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʚ ʀʊ ï ʢʦʤʧʘʥʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʙʠʟʥʝʩʫ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ, ʧʨʝʜʣʘʛʘʷ ʨʘʟʣʠʯʥʳʝ ʘʢʪʫʘʣʴʥʳʝ 

ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʢʠʙʝʨʘʪʘʢ ʠ ʟʘʱʠʪʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʪ ʠʥʬʦʨʤʘʮʠʥʥʳʭ ʫʛʨʦʟ.   

ʎʠʬʨʦʚʦʡ ʩʝʨʚʠʩ ʜʣʷ ʙʠʟʥʝʩʘ çʋʧʨʘʚʣʝʥʠʝ ʥʘʚʳʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʩʦʩʪʦʠʪ ʚ 

ʩʥʠʞʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʫʩʧʝʰʥʳʭ ʢʠʙʝʨʘʪʘʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʬʠʥʘʥʩʦʚʳʤ ʠ ʨʝʧʫʪʘʮʠʦʥʥʳʤ ʧʦʪʝʨʷʤ ʢʦʤʧʘʥʠʠ. ʉʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʦʚʝʩʪʠ ʠʭ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʟʘʱʠʪʠʚ ʪʝʤ ʩʘʤʳʤ ʙʠʟʥʝʩ ʢʦʤʧʘʥʠʠ 

ʦʪ ʬʠʰʠʥʛʘ. 

ʌʠʰʠʥʛʦʤ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʪʘʢʦʡ ʚʠʜ ʢʠʙʝʨʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʦʪʢʨʳʪʠʝ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ ʚʥʝʰʥʝ ʚʧʦʣʥʝ ʙʝʟʦʙʠʜʥʦʛʦ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʠʩʴʤʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʬʘʢʪʠʯʝʩʢʠ ʚʨʝʜʦʥʦʩʥʳʝ ʚʠʨʫʩʳ ʠʣʠ ʦʧʘʩʥʳʝ 

ʩʩʳʣʢʠ, ʧʨʠʚʦʜʠʪ ʢ ʟʘʨʘʞʝʥʠʶ ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʝʨʝʜʘʯʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʢʦʤʧʘʥʠʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ. 

ʅʝʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʠ ʢʦʤʧʘʥʠʡ 

ʷʚʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʛʢʦʡ ʤʠʰʝʥʴʶ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ, ʠ ʙʦʣʝʝ 70 % ʪʘʢʠʭ 

ʘʪʘʢ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʣʠʮʘ ʧʨʦʚʦʜʷʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʰʠʥʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʧʦʣʫʯʠʚ ʜʦʩʪʫʧ ʢ ʢʦʤʧʴʶʪʝʨʫ ʩʦʪʨʫʜʥʠʢʘ, ʧʨʝʩʪʫʧʥʠʢʠ ʤʦʛʫʪ ʚʳʚʝʩʪʠ ʜʝʥʴʛʠ 

ʩʦ ʩʯʝʪʦʚ ʢʦʤʧʘʥʠʠ ʠ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʢʦʤʧʘʥʠʠ. ʆʜʥʘ ʫʩʧʝʰʥʘʷ 

ʬʠʰʠʥʛʦʚʘʷ ʘʪʘʢʘ ʤʦʞʝʪ ʧʘʨʘʣʠʟʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʦʙʝʩʧʝʯʠʚ ʩʦʭʨʘʥʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʤʧʘʥʠʷ ʨʠʩʢʫʝʪ ʧʦʣʫʯʠʪʴ ʰʪʨʘʬ 

ʦʪ ʨʝʛʫʣʷʪʦʨʦʚ ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ.   

ʅʘʨʷʜʫ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʨʠʩʢʘʤʠ ʬʠʰʠʥʛ ʥʝʩʝʪ ʠ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. 

ɿʣʦʫʤʳʰʣʝʥʥʠʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʰʠʥʛʘ ʩʪʨʝʤʷʪʩʷ ʟʘʧʦʣʫʯʠʪʴ ʩʘʤʳʡ ʮʝʥʥʳʡ 

ʨʝʩʫʨʩ ʢʦʤʧʘʥʠʠ ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʠ ʝʩʣʠ ʵʪʦ ʠʤ 

ʫʜʘʝʪʩʷ, ʠ ʦʙ ʫʩʧʝʰʥʦʡ ʘʪʘʢʝ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʥʦ, ʩʪʦʠʤʦʩʪʴ ʙʨʝʥʜʘ, ʘ ʟʥʘʯʠʪ, ʠ 

ʮʝʥʘ ʘʢʪʠʚʦʚ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ ʩʥʠʞʘʝʪʩʷ [4-5]. ʍʘʢʝʨʩʢʠʝ ʘʪʘʢʠ ʥʘʥʦʩʷʪ 

ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ ʠʤʠʜʞʫ ʢʦʤʧʘʥʠʠ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʧʨʠʚʦʜʠʪ ʢ ʦʪʪʦʢʫ 
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ʢʣʠʝʥʪʦʚ ʢʘʢ ʨʝʘʣʴʥʳʭ, ʪʘʢ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ. 

ʎʠʬʨʦʚʦʡ ʩʝʨʚʠʩ çʋʧʨʘʚʣʝʥʠʝ ʥʘʚʳʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè 

ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè [6] ʩʪʨʦʠʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʨʝʘʣʠʩʪʠʯʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʘʪʘʢ, ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʤʝʥʝʜʞʤʝʥʪʘ ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʧʘʥʠʠ ʠ ʝʝ 

ʙʠʟʥʝʩʘ. ɼʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ ï ʧʦʣʴʟʦʚʘʪʝʣʷ ʮʠʬʨʦʚʦʛʦ ʩʝʨʚʠʩʘ ʧʨʦʚʦʜʷʪʩʷ 

ʢʫʨʩʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘʚʳʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʛʜʝ ʩʦʪʨʫʜʥʠʢʦʚ 

ʦʙʫʯʘʶʪ ʚ ʫʜʦʙʥʦʝ ʚʨʝʤʷ ʥʘʚʳʢʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʤʫ 

ʧʦʚʝʜʝʥʠʶ ʚ ʩʣʫʯʘʝ ʫʛʨʦʟʳ ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʨʦʚʝʨʢʘ 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʩ 

ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʠ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʨʝʘʣʴʥʳʤ. ɽʩʣʠ 

ʠʪʦʛʦʚʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʳʷʚʣʷʝʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʘ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʫʯʝʥʠʷ ʥʘ ʢʫʨʩʘʭ, ʪʦ ʧʨʦʚʦʜʠʪʩʷ ʝʛʦ ʜʦʦʙʫʯʝʥʠʝ. ʆʪʯʝʪʳ ʩʝʨʚʠʩʘ 

ʧʦ ʠʪʦʛʘʤ ʦʙʫʯʝʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʨʝʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʫʨʦʚʥʝ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ ʦʪ ʢʠʙʝʨʫʛʨʦʟ, ʘ 

ʩʣʫʞʙʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ï ʩʧʠʩʦʢ ʚʩʝʭ ʫʷʟʚʠʤʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʜʝʡʩʪʚʠʷ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʦʩʪʘʚʠʪʴ ʢʦʤʧʘʥʠʶ ʧʦʜ ʫʜʘʨ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʮʠʬʨʦʚʦʛʦ ʩʝʨʚʠʩʘ çʋʧʨʘʚʣʝʥʠʝ ʥʘʚʳʢʘʤʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

¶ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʣʘʩʪʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʙʫʯʝʥʥʳʝ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʩʝʨʚʠʩʘ ʩʦʪʨʫʜʥʠʢʠ ʜʝʡʩʪʚʫʶʪ ʧʨʘʚʠʣʴʥʦ ʚ ʩʣʫʯʘʝ 

ʨʝʘʣʴʥʦʡ ʭʘʢʝʨʩʢʦʡ ʘʪʘʢʠ; 

¶ ʩʥʠʞʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʴ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʚʩʣʝʜʩʪʚʠʝ ʥʝʧʨʘʚʠʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʥʝʦʙʫʯʝʥʥʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʚ ʩʣʫʯʘʝ ʨʝʘʣʴʥʦʡ ʭʘʢʝʨʩʢʦʡ ʘʪʘʢʠ; 

¶ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪ.ʢ. ʩʝʨʚʠʩʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ 

ʦʙʫʯʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʫʜʦʙʥʦʝ ʢʦʤʧʘʥʠʠ ʚʨʝʤʷ. 

 

ɺʤʝʩʪʝ ʩ ʮʠʬʨʦʚʳʤ ʩʝʨʚʠʩʦʤ çʋʧʨʘʚʣʝʥʠʝ ʥʘʚʳʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ ʥʦʚʳʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ï ʢʦʤʧʣʝʢʩʥʳʝ ʩʝʨʚʠʩʳ ʟʘʱʠʪʳ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʙʠʟʥʝʩʘ, 

ʪʘʢʠʝ ʢʘʢ: 

¶ ʢʦʤʧʣʝʢʩ ʩʝʨʚʠʩʦʚ ʟʘʱʠʪʳ ʢʘʥʘʣʦʚ ʩʚʷʟʠ: ʩʝʨʚʠʩ ʟʘʱʠʪʳ ʦʪ DDoS-ʘʪʘʢ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʚʝʙ-ʨʝʩʫʨʩʦʚ ʢʦʤʧʘʥʠʠ; ʩʝʨʚʠʩ ʧʦ ʰʠʬʨʦʚʘʥʠʶ ʢʘʥʘʣʦʚ ʩʚʷʟʠ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʭʨʘʥʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʝʨʚʠʩʦʚ ʰʠʬʨʦʚʘʥʠʷ; 

¶ ʩʝʨʚʠʩ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʝʘʛʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʥʮʠʜʝʥʪʦʚ: ʧʨʦʚʝʨʢʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʘʥʠʠ ʢ ʢʠʙʝʨʘʪʘʢʘʤ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʠʭ 

ʧʨʠʯʠʥ, ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʦʤʧʣʝʢʩʥʳʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʝʜʠʥʘʷ ʧʣʘʪʬʦʨʤʘ ʩʝʨʚʠʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʩʝʨʚʠʩ ʧʦ ʙʦʨʴʙʝ ʩ ʩʝʪʝʚʳʤʠ 

ʫʛʨʦʟʘʤʠ ʠ ʟʘʱʠʪʝ ʦʪ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʪʘʢ ʥʘ ʙʘʟʝ ʨʝʰʝʥʠʷ ʢʣʘʩʩʘ Unified 

Threat Management (UTM); ʩʝʨʚʠʩ ʧʦ ʟʘʱʠʪʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʦʪ 

ʤʘʩʩʦʚʳʭ ʨʝʢʣʘʤʥʳʭ ʨʘʩʩʳʣʦʢ, ʬʠʰʠʥʛʘ, ʩʧʘʤʘ ʠ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʩ 

ʧʦʤʦʱʴʶ ʰʣʶʟʘ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ SEG; ʩʝʨʚʠʩ ʟʘʱʠʪʳ ʚʝʙ-
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ʧʨʠʣʦʞʝʥʠʡ (WAF) ʦʪ ʩʝʪʝʚʳʭ ʘʪʘʢ, ʙʦʨʴʙʘ ʩ ʫʷʟʚʠʤʦʩʪʷʤʠ ʠ ʨʝʘʛʠʨʦʚʘʥʠʝ 

ʥʘ ʧʨʦʠʩʰʝʩʪʚʠʷ. 

 

ʎʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʯʪʦʙʳ ʦʪʚʝʯʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤ ʢʠʙʝʨʫʛʨʦʟʘʤ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ, ʫʩʢʦʨʷʪʴ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʩʪʘʥʦʚʠʪʴʩʷ ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʜʣʷ ʥʠʭ. 
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ʋɼʂ 33+65 (075.8) 

ʂʦʥʮʝʧʮʠʷ çʋʤʥʳʡ ʜʦʤè ʙʳʣʘ ʩʦʟʜʘʥʘ ʝʱʝ ʚ 1984 ʛ. ʠ ʧʦʜʨʘʟʫʤʝʚʘʣʘ ʥʘ ʪʦʪ 

ʤʦʤʝʥʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʵʢʦʩʠʩʪʝʤʦʡ ʜʦʤʘ ʠʟ ʢʘʢʦʡ-ʪʦ ʜʨʫʛʦʡ ʦʜʥʦʡ ʪʦʯʢʠ. ɺ 

2010-ʭ ʛʛ. ʩ ʧʨʦʛʨʝʩʩʦʤ ʚ ʦʙʣʘʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ çʋʤʥʳʡ ʜʦʤè ʧʨʠ ʧʦʤʦʱʠ ʩʤʘʨʪʬʦʥʦʚ [1, 

2].  ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ çʋʤʥʳʡ ʜʦʤè ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ 

ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʨʫʧʥʝʡʰʠʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʚʘʡʜʝʨʦʤ 

ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ ʠ ʨʝʰʝʥʠʡ ï ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʨʝʙʨʝʥʜʠʥʛʘ ʠ ʨʝʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʥʦʛʦ ʚ 2018 

ʛ., ʢʦʤʧʘʥʠʷ ʜʝʡʩʪʚʫʝʪ ʥʘ ʨʳʥʢʝ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʟ 

ʦʧʝʨʘʪʦʨʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʚ ʀʊ-ʢʦʤʧʘʥʠʶ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ 

ʥʘʩʝʣʝʥʠʶ, ʧʨʝʜʧʨʠʷʪʠʷʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʨʘʟʣʠʯʥʳʝ ʮʠʬʨʦʚʳʝ 

ʩʝʨʚʠʩʳ  ʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʚʠʪʠʝ ʵʢʦʩʠʩʪʝʤ 

ʧʨʦʜʫʢʪʦʚ, ʫʩʣʫʛ, ʚʳʩʦʢʠʝ ʩʪʘʥʜʘʨʪʳ ʢʣʠʝʥʪʩʢʦʛʦ ʩʝʨʚʠʩʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʘʨʪʥʝʨʩʢʠʭ ʧʣʘʪʬʦʨʤ, ʠʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʦʚ  ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ [3-8]. 

ʎʠʬʨʦʚʦʡ ʩʝʨʚʠʩ çʋʤʥʳʡ ʜʦʤè ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʙʣʶʜʝʥʠʝ ʟʘ 

ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʠ ʠʤʫʱʝʩʪʚʦʤ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʩʤʦʪʨ ʟʘ ʜʝʪʴʤʠ ʢʣʠʝʥʪʦʚ, ʧʦʢʘ 

ʠʭ ʥʝʪ ʧʦʙʣʠʟʦʩʪʠ, ʩʦʭʨʘʥʷʪʴ ʚʠʜʝʦʟʘʧʠʩʠ ʩ ʢʘʤʝʨ ʥʘʙʣʶʜʝʥʠʷ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʭ 

ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ; ʩʦʟʜʘʚʘʪʴ ʩʮʝʥʘʨʠʠ ʦʩʚʝʱʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜ ʩʚʦʠ 

ʧʨʠʚʳʯʢʠ, ʧʦʣʴʟʦʚʘʪʴʩʷ ʙʳʪʦʚʳʤʠ ʧʨʠʙʦʨʘʤʠ ʙʝʟ ʣʠʰʥʠʭ ʜʚʠʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, 

ʚʢʣʶʯʘʪʴ ʯʘʡʥʠʢ ʠʣʠ ʢʦʬʝʤʘʰʠʥʫ, ʥʝ ʚʩʪʘʚʘʷ ʩ ʢʨʦʚʘʪʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʵʪʠʭ ʬʫʥʢʮʠʡ ʮʠʬʨʦʚʳʤ ʩʝʨʚʠʩʦʤ çʋʤʥʳʡ ʜʦʤè ʩʜʝʣʘʣʦ ʝʛʦ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤ ʫ 

ʢʣʠʝʥʪʦʚ ï ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ.  

ʋʧʨʘʚʣʷʪʴ ʩʝʨʚʠʩʦʤ çʋʤʥʳʡ ʜʦʤè ʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ 

ʢʣʠʝʥʪʘ ʥʘ ʩʘʡʪʝ ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʉʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝʤ ʢ ʩʝʪʠ 

ʠʥʪʝʨʥʝʪ, ʝʩʣʠ ʦʥʦ ʚʨʝʤʝʥʥʦ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʢʣʠʝʥʪʫ ʙʫʜʫʪ ʥʘʧʨʘʚʣʷʪʴʩʷ 

ʫʚʝʜʦʤʣʝʥʠʷ, ʘ ʫʧʨʘʚʣʷʪʴ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʥ ʩʤʦʞʝʪ ʯʝʨʝʟ ʩʘʡʪ ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè 

ʠʣʠ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʋʩʪʨʦʡʩʪʚʘ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʠ 

ʚʳʧʦʣʥʷʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʙʫʜʫʪ ʟʘʜʝʡʩʪʚʦʚʘʥʳ 

ʚʠʜʝʦʢʘʤʝʨʳ. ʂʦʛʜʘ ʩʦʝʜʠʥʝʥʠʝ ʩ ʩʝʪʴʶ ʠʥʪʝʨʥʝʪ ʚʦʩʩʪʘʥʦʚʠʪʩʷ, ʢʦʥʪʨʦʣʣʝʨ ï 

çʤʦʟʛè ʮʠʬʨʦʚʦʛʦ ʩʝʨʚʠʩʘ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʫʩʪʨʦʡʩʪʚ, ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʢʣʶʯʘʪʩʷ ʟʘʥʦʚʦ ʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʥʦʚʴ ʙʫʜʝʪ 

ʜʦʩʪʫʧʝʥ ʩʝʨʚʠʩ çʋʤʥʳʡ ʜʦʤè ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʠ ʩʘʡʪ [9].  
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ʎʠʬʨʦʚʦʡ ʩʝʨʚʠʩ çʋʤʥʳʡ ʜʦʤè ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʭʨʘʥʳ ʥʝ ʪʦʣʴʢʦ 

ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʥʦ ʠ ʦʬʠʩʥʳʭ, ʩʢʣʘʜʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʜʨ. ɽʩʣʠ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʣʠʮʘ ʦʩʫʱʝʩʪʚʷʪ ʧʦʧʳʪʢʫ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ 

ʩʝʨʚʠʩʘ çʋʤʥʳʡ ʜʦʤè ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤ, ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʘʩʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ. ɼʘʪʯʠʢʠ ʤʛʥʦʚʝʥʥʦ ʦʙʥʘʨʫʞʘʪ ʧʦʜʦʟʨʠʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʚʥʫʪʨʠ ʦʙʲʝʢʪʘ.  

ʅʘʨʷʜʫ ʩ ʫʞʝ ʧʨʠʚʳʯʥʳʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚʳʰʝ ʩʬʝʨʘʤʠ ʧʨʠʤʝʥʝʥʠʷ 

ʮʠʬʨʦʚʦʡ ʩʝʨʚʠʩ çʋʤʥʳʡ ʜʦʤè ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʥʘʧʨʠʤʝʨ, ʚ ʮʝʥʪʨʘʭ 

ʧʝʨʝʜʝʨʞʢʠ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʘ ʛʘʨʘʥʪʠʷ ʩʦʭʨʘʥʥʦʩʪʠ 

ʜʦʤʘʰʥʠʭ ʧʠʪʦʤʮʝʚ ʚ ʧʝʨʠʦʜ ʦʪʲʝʟʜʘ ʠʭ ʭʦʟʷʝʚ. ʉ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʭʦʟʷʠʥ ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʢʫʨʘʪʦʨʦʤ ʩʚʦʝʛʦ ʧʠʪʦʤʮʘ, ʦʪʩʣʝʞʠʚʘʪʴ 

ʚʨʝʤʷ ʢʦʨʤʣʝʥʠʷ, ʚʳʛʫʣʘ ʠ ʟʘʤʝʥʳ ʚʦʜʳ.  

ɺ ʪʘʢʠʭ ʮʝʥʪʨʘʭ ʞʠʚʦʪʥʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʦʩʪʦʨʥʳʝ 

ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʦʩʥʘʱʝʥʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʩʮʝʥʘʨʠʷ ʦʩʚʝʱʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ, ʢʦʪʦʨʳʤʠ 

ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʤʘʨʪʬʦʥʝ, ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʟʘʜʘʥʥʳʡ 

ʭʦʟʷʝʚʘʤʠ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ. 

ʎʠʬʨʦʚʦʡ ʩʝʨʚʠʩ çʋʤʥʳʡ ʜʦʤè ʧʦʟʚʦʣʠʪ ʭʦʟʷʝʚʘʤ ʥʘʙʣʶʜʘʪʴ ʟʘ ʩʚʦʠʤʠ 

ʧʠʪʦʤʮʘʤʠ ʦnline ʚ ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ, ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʫʛʦʣʴʥʳʤ Wi-Fi 

Full HD ʢʘʤʝʨʘʤ ʜʥʝʚʥʦʛʦ ʠ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪ ʟʚʫʢ ʠ 

ʜʚʠʞʝʥʠʝ. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʦʪʩʣʝʜʠʪʴ, ʢʦʛʜʘ ʞʠʚʦʪʥʦʤʫ ʜʘʣʠ ʪʦʪ 

ʠʣʠ ʠʥʦʡ ʢʦʨʤ, ʧʦʤʝʥʷʣʠ ʚʦʜʫ, ʚʳʛʫʣʷʣʠ ʠ ʜʘʞʝ ʜʘʣʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʣʝʢʘʨʩʪʚʦ.  

ʉʝʨʚʠʩ çʋʤʥʳʡ ʜʦʤè ʦʪ ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ, ʚ ʢʦʪʦʨʦʤ ʜʦʩʪʫʧʥʦ ʭʨʘʥʝʥʠʝ ʚʠʜʝʦʘʨʭʠʚʦʚ ʜʦ 30 ʜʥʝʡ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʛʨʫʟʢʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʭʦʟʷʝʚʘʤ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʠʪʦʤʮʘʤʠ ʥʝ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʦnline, ʥʦ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʩʦʭʨʘʥʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʟʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʣʠ ʧʨʦʩʤʦʪʨʝ 

ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʙʫʜʫʪ ʦʪʨʘʞʝʥʳ ʟʘ ʧʨʝʜʳʜʫʱʠʝ 30 ʤʠʥʫʪ ʚ ʧʦʣʥʦʤ ʬʦʨʤʘʪʝ, ʘ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 7 ʜʥʝʡ ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʳ ʚʠʜʝʦʟʘʧʠʩʠ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʜʚʠʞʝʥʠʝ. 

ʎʠʬʨʦʚʦʡ ʩʝʨʚʠʩ çʋʤʥʳʡ ʜʦʤè ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʙʝʟʛʨʘʥʠʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ 

ʞʠʟʥʠ, ʧʦʩʢʦʣʴʢʫ ʠʟʤʝʥʷʝʪʩʷ ʚʦʩʧʨʠʷʪʠʝ ʤʠʨʘ, ʨʘʩʰʠʨʷʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʪʢʨʳʚʘʶʱʠʤʠʩʷ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʘʣʠʷʤʠ [10, 11]. 
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ʇʦʧʨʦʙʫʡʪʝ ʚʩʧʦʤʥʠʪʴ, ʢʦʛʜʘ ʚʳ ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ʧʦʩʝʱʘʣʠ ʢʠʥʦʪʝʘʪʨ, ʘ 

ʢʦʛʜʘ ʧʦʩʣʝʜʥʠʡ ʨʘʟ ʩʤʦʪʨʝʣʠ ʬʠʣʴʤ ʠʣʠ ʩʝʨʠʘʣ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ʆʪʚʝʪ ʦʯʝʚʠʜʝʥ: 

90% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʘʞʜʳʡ ʜʝʥʴ ʧʦʪʨʝʙʣʷʶʪ ʢʦʥʪʝʥʪ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʳ, 

ʦʩʦʙʝʥʥʦ ʯʝʨʝʟ ʩʪʨʠʤʠʥʛ-ʩʝʨʚʠʩʳ. ʕʪʦ ʧʦʥʷʪʠʝ ʚʦʟʥʠʢʣʦ 10 ʣʝʪ ʥʘʟʘʜ, ʠ ʚʦʪ ʫʞʝ ʚ 



40 
 

2020 ʛ.  50% ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ: ʤʫʟʳʢʘ, ʬʠʣʴʤʳ ʠ ʩʝʨʠʘʣʳ, ʠʛʨʳ ʠ ʥʦʚʦʩʪʠ. ʉʪʨʠʤʠʥʛ 

ʩʝʛʦʜʥʷ ʧʦʚʩʶʜʫ. ʅʦ ʩʘʤʳʡ ʙʳʩʪʨʦʨʘʩʪʫʱʠʡ ʵʣʝʤʝʥʪ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ï ɻ ʪʦ ʦʥʣʘʡʥ-

ʢʠʥʦʪʝʘʪʨʳ.  

Netflix, HBO, Hulu, ʘ ʪʝʧʝʨʴ ʠ ʚ ʈʦʩʩʠʠ ʂʠʥʦʇʦʠʩʢ, ivi, OKKO ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ. ʄʳ ʧʝʨʝʩʪʘʣʠ ʧʣʘʪʠʪʴ ʟʘ ʪʝʣʝʚʠʜʝʥʠʝ, ʥʦ ʤʳ ʩʪʘʣʠ ʧʣʘʪʠʪʴ ʟʘ 

ʧʦʜʧʠʩʢʠ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʥʘʤ ʜʦʩʪʫʧ ʚ ʩʘʤʳʝ ʤʘʩʰʪʘʙʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʬʠʣʴʤʦʚ ʠ 

ʩʝʨʠʘʣʦʚ [1, 2].  

ʉʝʛʦʜʥʷ ʦʥʣʘʡʥ-ʢʠʥʦʪʝʘʪʨʳ ʩʦʩʪʘʚʣʷʶʪ ʪʨʝʪʴ ʚʩʝʛʦ ʪʨʘʬʠʢʘ, ʢʦʪʦʨʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʪʨʘʪʷʪ ʚ ʠʥʪʝʨʥʝʪʝ. ʆʪʨʘʩʣʴ ʩʪʨʠʤʠʥʛʦʚʳʭ ʩʝʨʚʠʩʦʚ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʦʯʝʥʴ ʠʟʤʝʥʯʠʚʘ. ɺ ʥʝʡ ʥʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ çʩʭʝʤ ʠʛʨʳè, ʢʘʞʜʘʷ ʢʦʤʧʘʥʠʷ 

ʚ ʵʪʦʡ ʩʬʝʨʝ ʧʦ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʧʠʦʥʝʨʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʘʝʪ 

ʜʣʷ ʢʘʞʜʦʡ ʢʦʤʧʘʥʠʠ ʧʦ-ʨʘʟʥʦʤʫ [1, 3].  

ʇʨʠʨʦʜʘ ʵʪʦʛʦ ʙʠʟʥʝʩʘ ʠ ʧʳʣ ʢʦʥʢʫʨʝʥʪʦʚ ʤʝʥʷʶʪʩʷ ʥʝʧʨʝʩʪʘʥʥʦ ʠ ʩ 

ʥʝʚʝʨʦʷʪʥʦʡ ʩʢʦʨʦʩʪʴʶ ʢʘʞʜʳʡ ʜʝʥʴ. ɿʜʝʩʴ ʚʩʝʛʜʘ ʥʫʞʥʘ ʢʘʯʝʩʪʚʝʥʥʘʷ ʙʠʟʥʝʩ-

ʤʦʜʝʣʴ, ʪʝʭʥʦʣʦʛʠʠ, ʣʶʜʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʝ ʧʨʦʩʪʦ ʚʳʜʝʨʞʘʪʴ ʪʝʤʧ ʧʝʨʝʤʝʥ. 

ɺʩʝ ʦʥʠ ʜʦʣʞʥʳ ʧʨʝʜʚʦʩʭʠʪʠʪʴ ʫʞʝ ʪʦ, ʯʪʦ ʝʩʪʴ, ʚʳʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ, ʨʘʙʦʪʘʪʴ 

ʥʘ ʦʧʝʨʝʞʝʥʠʝ, ʠ ʙʳʪʴ ʧʦʩʪʦʷʥʥʦ ʛʦʪʦʚʳʤʠ ʢ ʧʝʨʝʤʝʥʘʤ. ɼʘʚʘʡʪʝ ʧʨʝʜʩʪʘʚʠʤ, ʢʘʢ 

ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʳʛʣʷʜʠʪ ʢʦʨʧʦʨʘʮʠʷ ʦʭʚʘʪʳʚʘʶʱʘʷ ʤʠʨʦʚʦʡ ʨʳʥʦʢ 

ʪʝʣʝʠʥʜʫʩʪʨʠʠ, ʠ ʢʘʢ ʚʳʛʣʷʜʠʪ çʥʦʚʠʯʦʢè, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ 

ʵʪʦʡ ʩʬʝʨʝ [4, 5].  

ʆʥʣʘʡʥ-ʪʝʣʝʚʠʜʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʘʷ, ʧʨʦʚʝʨʝʥʥʘʷ 

ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʩʠʩʪʝʤʘ, ʤʦʞʝʪ ʙʳʪʴ ʩʣʦʤʣʝʥʘ, ʘ ʟʘʪʝʤ ʟʘʥʦʚʦ ʨʦʞʜʝʥʘ ʚ ʥʝʙʦʣʴʰʠʝ 

ʩʨʦʢʠ (6-7 ʣʝʪ). ʆʜʥʘʢʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʳʩʪʨʦ 

ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʧʦʪʨʝʙʠʪʝʣʝʡ ï ʚʩʝ ʵʪʦ ʷʚʠʣʦʩʴ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʡ ʬʦʨʤʳ ʵʨʳ ʪʝʣʝʚʠʜʝʥʠʷ [6-8]. 

ɺʨʝʤʝʥʘ ʤʝʥʷʶʪʩʷ ï ʤʝʥʷʝʪʩʷ ʠ ʩʧʦʩʦʙ ʧʦʪʨʝʙʣʝʥʠʷ ʢʦʥʪʝʥʪʘ ʠ 

ʠʥʬʦʨʤʘʮʠʠ. ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʧʨʦʩʤʦʪʨʘ ʬʠʣʴʤʦʚ ʠ ʩʝʨʠʘʣʦʚ ʯʝʪʢʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʧʨʝʞʥʠʡ ʢʠʥʦʧʨʦʢʘʪ ʫʞʝ 

ʫʩʪʘʨʝʣ ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʭʦʜʠʪ ʥʘ ʧʦʢʦʡ. ɸ ʙʫʜʫʱʝʝ ʟʘ ʩʪʨʠʤʠʥʛʦʚʦʡ 

ʢʠʥʦʠʥʜʫʩʪʨʠʝʡ. ʀ ʵʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʣʴʤʦʚ ʠ ʩʝʨʠʘʣʦʚ, ʵʪʦ ʪʘʢʞʝ ʦ ʤʫʟʳʢʝ, 

ʠʛʨʘʭ ʠ ʜʘʞʝ ʥʦʚʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʘʭ.  

ɺ ʥʘʰʝ ʚʨʝʤʷ ʝʞʝʤʝʩʷʯʥʘʷ ʧʦʜʧʠʩʢʘ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʩʪʦʠʪ ʣʠʙʦ ʢʘʢ ʧʦʭʦʜ 

ʚ ʢʠʥʦʪʝʘʪʨ, ʣʠʙʦ ʤʝʥʴʰʝ. ʂʦʥʝʯʥʦ, ʵʪʦ ʜʨʫʛʠʝ ʦʱʫʱʝʥʠʷ, ʥʦ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʵʪʦ 

ʪʘʢʦʡ ʞʝ ʢʦʤʬʦʨʪ ʠ ʫʜʦʙʩʪʚʦ. ʂʠʥʦ- ʠ ʪʝʣʝʠʥʜʫʩʪʨʠʷ ʩʪʦʷʪ ʥʘ ʧʦʨʦʛʝ ʤʘʩʰʪʘʙʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʘ ʪʦʯʥʝʝ ʩʢʘʟʘʪʴ ʦʥʠ ʫʞʝ ʩʪʨʝʤʠʪʝʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ [9]. 

ʀ ʩʘʤʘʷ ʛʣʘʚʥʘʷ ʮʝʣʴ ï ʵʪʦ ʚʥʠʤʘʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. ʂʘʞʜʳʡ ʛʦʜ ʤʠʨʦʚʳʝ 

ʢʠʥʦʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʟʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ. ʂʦʥʢʫʨʝʥʮʠʷ ʩʠʣʴʥʦ 

ʨʘʩʪʝʪ. ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʵʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʦʛʨʦʤʥʳʡ ʧʣʶʩ: ʙʦʣʴʰʝ ʚʳʙʦʨʘ, ʙʦʣʴʰʝ 

ʢʦʥʪʝʥʪʘ, ʮʝʥʦʚʘʷ ʧʦʣʠʪʠʢʘ ʜʣʷ ʢʘʞʜʦʛʦ. ʅʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʪʦʪ ʨʳʥʦʢ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʪʝʩʥʳʤ, ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ, ʧʦʯʝʤʫ 

ʠʤʝʥʥʦ ʦʥ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʟʨʠʪʝʣʷ.  

ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʵʪʦ ʚʳʨʘʞʝʥʦ ʚ ʈʦʩʩʠʠ. ʉʬʝʨʘ ʦʥʣʘʡʥ-ʪʝʣʝʚʠʜʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʝʱʝ 6 ʣʝʪ ʥʘʟʘʜ ʥʝ ʠʤʝʣʘ ʥʠʢʘʢʠʭ ʩʝʨʴʝʟʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʚ ʥʘʰʝ ʩʪʨʘʥʝ, 

ʩʝʛʦʜʥʷ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ [10-13]. 
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ʂʘʞʜʳʡ ʛʦʜ ʨʦʩʩʠʡʩʢʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʩʨʝʜʥʝʤ ʪʨʘʪʷʪ 16 ʤʣʨʜ. ʨʫʙʣʝʡ ʥʘ 

ʫʩʣʫʛʠ ʩʪʨʠʤʠʥʛʦʚ. ʏʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʚʥʫʰʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʄʥʦʛʠʝ ʠʟ ʥʘʩ ʫʞʝ ʠ ʟʘʙʳʣʠ, ʯʪʦ ʪʘʢʦʝ ʪʦʨʨʝʥʪʳ, ʧʠʨʘʪʩʢʠʝ ʩʘʡʪʳ ʠ ʪ.ʜ. ʄʳ ʩʪʘʣʠ 

ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʣʝʛʘʣʴʥʦʤʫ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʢʦʥʪʝʥʪʫ, ʤʳ ʛʦʪʦʚʳ ʧʣʘʪʠʪʴ 

ʥʝʙʦʣʴʰʫʶ ʩʫʤʤʫ ʚ ʤʝʩʷʮ ʠ ʧʦʣʫʯʘʪʴ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʪʦʛʦ, ʯʪʦ ʥʘʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʥʨʘʚʠʪʩʷ, ʯʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʰʠʤ ʠʥʪʝʨʝʩʘʤ [3]. 
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ʌʦʨʤʠʨʫʶʱʠʝʩʷ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʦʚʦʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

ʜʠʢʪʫʝʪ ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ [1, 2]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʠʟʥʝʩ-ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʧʨʦʱʝʥʠʝ ʮʝʧʦʯʢʠ 

ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʫʙʝʨʠʟʘʮʠʷ.  

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ [3-4]. 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʚ 2009 ʛ. ʊʨʵʚʠʩʦʤ ʂʘʣʘʥʠʢʦʤ ʠ ɻʘʨʨʝʪʦʤ ʂʵʤʧʦʤ 

ʢʦʤʧʘʥʠʷ Uber ʧʨʠʚʣʝʢʣʘ ʚʥʠʤʘʥʠʝ ʢ ʥʦʚʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʷʚʣʝʥʠʶ, ʥʘʟʚʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤ ʦʪ ʥʘʟʚʘʥʠʷ ʢʦʤʧʘʥʠʠ Uber. çʋʙʝʨʠʟʘʮʠʷè 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʪʦʚʘʨʦʚ, ʫʩʣʫʛ, ʮʝʥʥʦʩʪʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʟʘʤʝʥʘ 

ʧʦʩʨʝʜʥʠʢʦʚ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʮʠʬʨʦʚʦʡ 

ʧʣʘʪʬʦʨʤʦʡ, ʚʳʩʪʫʧʘʶʱʝʡ ʚ ʢʘʯʝʩʪʚʝ ʘʛʨʝʛʘʪʦʨʘ [6-8].  
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ʇʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʨʘʥʛʦʚʫʶ ʧʠʨʠʥʛʦʚʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʚʥʳʡ ʜʦʩʪʫʧ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ. ɺ ʢʘʯʝʩʪʚʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʚʦʜʠʪʝʣʷ ʠ ʯʝʣʦʚʝʢʘ, ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʫʩʣʫʛʘʭ ʪʘʢʩʠ, ʚ 2010 ʛ. ʚ ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ ʙʳʣʦ ʟʘʧʫʱʝʥʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ Uber. ʉʘʤ Uber ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʝʟʜʢʠ: ʦʥ ʩʚʷʟʳʚʘʝʪ ʚʦʜʠʪʝʣʷ ʠ ʧʦʢʫʧʘʪʝʣʷ. ɺʦʜʠʪʝʣʴ ï ʥʝ 

ʩʦʪʨʫʜʥʠʢ Uber, ʘ ʯʘʩʪʥʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ ʥʘ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʡ ʠʣʠ ʥʝʧʦʣʥʦʡ ʟʘʥʷʪʦʩʪʠ. ʉ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʟʘʢʘʟʯʠʢʘ ʠ ʠʩʧʦʣʥʠʪʝʣʷ ʫʩʣʫʛ ʠ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ 

ʫʩʣʫʛʠ ʧʨʠʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʨʝʡʪʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʦʜʠʪʝʣʶ 

ʠ ʧʘʩʩʘʞʠʨʫ ʧʦʩʪʘʚʠʪʴ ʜʨʫʛ ʜʨʫʛʫ ʦʮʝʥʢʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʦʝʟʜʢʠ. ʇʣʘʪʬʦʨʤʘ 

ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʢʣʠʝʥʪʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʫʩʣʫʛʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ ʫʙʝʨʠʟʠʨʦʚʘʥʥʦʡ ʢʦʤʧʘʥʠʠ 

ʷʚʣʷʶʪʩʷ ʥʘʣʠʯʠʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, 

ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʨʝʜʥʠʢʦʚ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʢʠ ʧʨʦʜʫʢʮʠʠ/ʫʩʣʫʛʠ 

ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ, ʥʘʣʠʯʠʝ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛʠ 

[9]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʦʙʣʘʜʘʝʪ ʪʘʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʢʘʢ ʩʥʠʞʝʥʠʝ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʮʝʥʳ ʪʦʚʘʨʘ ʠʣʠ ʫʩʣʫʛʠ 

[6-8].  

ʗʚʣʝʥʠʝ ʫʙʝʨʠʟʘʮʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʜʨʫʛʠʤ ʧʦʥʷʪʠʝʤ ï ʵʢʦʥʦʤʠʢʦʡ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ ʨʝʩʫʨʩʦʚ ʧʨʠ ʤʠʥʠʤʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ, ʚʨʝʤʝʥʥʳʭ, ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ 

ʧʨʦʯʠʭ ʟʘʪʨʘʪ. ʊʘʢ, ʧʨʠʤʝʨʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʩʝʨʚʠʩ 

BlaBlaCar, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ 

ʩʦʚʤʝʩʪʥʦʡ ʧʦʝʟʜʢʠ ʢʫʜʘ-ʣʠʙʦ. 

ʋʙʝʨʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʦʙʰʠʨʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʚ ʩʬʝʨʝ 

ʘʨʝʥʜʳ ʞʠʣʴʷ ʠ ʛʦʩʪʠʥʠʯʥʦʛʦ ʙʠʟʥʝʩʘ ʚʳʜʝʣʷʝʪʩʷ ʩʝʨʚʠʩ çAirbnbè, ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʬʝʨʝ ʨʦʩʩʠʡʩʢʠʤ ʘʥʘʣʦʛʦʤ Uber ʷʚʣʷʝʪʩʷ çʗʥʜʝʢʩ. ʊʘʢʩʠè. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʦʩʩʠʡʩʢʠʡ ʧʦʨʪʘʣ çɻʦʩʫʩʣʫʛʠè ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ 

ʫʙʝʨʠʟʘʮʠʠ. ʄʥʦʞʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʧʣʦʱʘʜʦʢ ʷʚʣʷʶʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʘʥʥʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ (Alibaba, Ebay ʠ ʪ.ʜ.). ʂʨʦʤʝ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ, ʧʣʘʪʬʦʨʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʫʙʝʨʠʟʘʮʠʠ ʩʧʦʩʦʙʥʳ ʧʨʝʜʣʦʞʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʮʝʥʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʩʘʡʪ ʟʥʘʢʦʤʩʪʚ çTinderè ʧʨʝʜʣʘʛʘʝʪ ʣʶʜʷʤ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʘʢʦʡ ʮʝʥʥʦʩʪʠ ʢʘʢ ʟʥʘʢʦʤʩʪʚʦ ʩ ʥʦʚʳʤʠ ʣʶʜʴʤʠ. 

ʆʜʥʘʢʦ, ʥʝ ʚʩʝ ʩʪʨʘʥʳ ʛʦʪʦʚʳ ʧʨʠʥʷʪʴ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʧʨʝʜʣʦʞʝʥʥʫʶ 

ʢʦʤʧʘʥʠʝʡ Uber ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʣʠʮʝʥʟʠʠ ʫ ʥʝʢʦʪʦʨʳʭ ʚʦʜʠʪʝʣʝʡ ʠ ʦʪʩʫʪʩʪʚʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚʝʜʝʥʠʷ 

ʙʠʟʥʝʩʘ. ʊʘʢ, ʚ ʨʷʜʝ ʩʪʨʘʥ ʧʨʦʠʟʦʰʣʠ ʧʨʦʪʝʩʪʳ ʧʨʦʪʠʚ ʚʥʝʜʨʝʥʠʷ ʥʘ ʨʳʥʦʢ ʜʘʥʥʦʡ 

ʢʦʤʧʘʥʠʠ, ʠ ʪʨʘʥʩʧʦʨʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʙʳʣʘ ʟʘʧʨʝʱʝʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʮʠʬʨʦʚʳʭ 

ʧʣʘʪʬʦʨʤ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʫʙʝʨʠʟʘʮʠʠ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʫʛʨʦʟʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʙʣʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʮʝʩʩ ʫʙʝʨʠʟʘʮʠʠ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʨʳʥʦʢ ʪʨʫʜʘ. ʂʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʛʠʙʢʦ ʧʦʜʭʦʜʠʪʴ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʩʦʢʨʘʱʘʷ 
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ʰʪʘʪ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠʣʠ ʫʚʝʣʠʯʠʚʘʪʴ ʯʠʩʣʦ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʩʧʨʦʩʘ [10, 11]. 

ʋʙʝʨʠʟʘʮʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʦʩʨʝʜʥʠʢʦʚ, ʪʝʤ 

ʩʘʤʳʤ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

ʇʨʦʮʝʩʩ ʫʙʝʨʠʟʘʮʠʠ ʘʢʪʠʚʥʦ ʧʨʦʥʠʢʘʝʪ ʚʦ ʤʥʦʛʠʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʘʥʜʝʤʠʷ ʢʦʨʦʥʦʚʠʫʩʘ ʫʚʝʣʠʯʠʣʘ ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʦʟʘʥʷʪʳʭ. ʀ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʜʘʝʪ ʪʦʣʯʦʢ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʩʩʘ ʫʙʝʨʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʢʠ. 
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2.2 ʄʘʨʢʝʪʠʥʛ  
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ʋɼʂ 339.13  

 ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ IT-ʪʝʭʥʦʣʦʛʠʠ ʠʟʤʝʥʠʣʠ ʞʠʟʥʴ ʣʶʜʝʡ ʠ ʟʘʥʠʤʘʶʪ 

ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʚʝʜʝʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʩ ʧʦʤʦʱʴʶ ʕɺʄ [1-3], ʠʟʫʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ (ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ 

ʢʨʠʟʠʩʘ). 

ʇʦʜ ʧʝʨʩʦʥʘʣʴʥʳʤ ʢʦʤʧʴʶʪʝʨʦʤ ʧʦʥʠʤʘʝʪʩʷ ʤʠʢʨʦ-ʕɺʄ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʪʦʚʦʛʦ ʧʨʠʙʦʨʘ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʨʤʠʥ ʇʂ ʦʟʥʘʯʘʝʪ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʣʴʟʦʚʘʥʠʷ. 

 ʇʂ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʘʢʠʭ ʮʝʣʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʢʘʢ: 

¶ ʇʂ ʜʣʷ ʨʘʙʦʪʳ ï ʦʩʥʦʚʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ. ʄʥʦʛʠʝ ʣʶʜʠ 

ʧʨʦʚʦʜʷʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʥʠʭ 

ʚʘʞʥʘ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ. 

¶ ʇʂ ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʚʝʢ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʪʘʣ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʉ ʝʛʦ 

ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʩʤʦʪʨʝʪʴ ʬʠʣʴʤʳ ʠ ʩʝʨʠʘʣʳ, ʨʘʙʦʪʘʪʴ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ, 

ʜʝʣʘʪʴ ʟʘʢʘʟʳ ʚ ʤʘʛʘʟʠʥʘʭ ʠ ʪ. ʜ. 

¶ ʇʂ ʜʣʷ ʠʛʨ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʮʝʥʦʡ ʠ ʙʦʣʴʰʠʤʠ 

ʨʘʟʤʝʨʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʠʭ ʟʘʣʦʞʝʥʘ ʚʳʩʦʢʘʷ ʛʨʘʬʠʢʘ ʠ ʨʘʟʨʝʰʝʥʠʝ Full 

HD, ʘ ʪʘʢʞʝ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʤʦʱʥʳʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ. 

 

 ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʘʞʜʳʡ ʇʂ ʙʫʜʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʨʘʟʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʚʘʨʠʘʮʠʠ ʩʧʨʦʩʘ. ɼʣʷ ʦʜʥʠʭ ʧʦʢʫʧʘʪʝʣʝʡ ʙʫʜʫʪ 

ʚʘʞʥʳ ʨʘʟʤʝʨʳ, ʤʦʱʥʦʩʪʴ, ʦʙʲʝʤ ʧʘʤʷʪʠ, ʘ ʜʣʷ ʜʨʫʛʠʭ ʮʚʝʪ, ʤʘʨʢʘ, ʤʦʜʝʣʴ ʠ ʪ. ʜ. 

 ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʢʦʤʧʴʶʪʝʨ ʤʳ ʧʨʦʚʝʣʠ ʧʦʣʝʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ [4] ʠ ʦʧʨʦʩʠʣʠ ʞʠʪʝʣʝʡ ʄʦʩʢʚʳ ʧʦ ʚʦʧʨʦʩʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʇʂ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʩʘ ʜʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 67%, ʘ ʪʝʭ, ʢʪʦ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʇʂ, 

ʩʦʩʪʘʚʣʷʝʪ 33%. 
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 ɺ ʦʧʨʦʩʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʇʂ: Samsung, LG, ASUS, Sony, Acer, 

Dell, Apple ʠ ʜʨ. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʢʘʢʠʝ ʠʤʝʥʥʦ 

ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʦʢʫʧʘʪʝʣʠ. ɻʦʣʦʩʘ ʧʦʯʪʠ ʨʘʟʜʝʣʠʣʠʩʴ 

ʧʦʨʦʚʥʫ, ʥʦ ʚʩʸ-ʪʘʢʠ ʛʣʘʚʥʳʡ ʣʠʜʝʨ- ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ Asus. ʈʝʟʫʣʴʪʘʪʳ 

ʦʧʨʦʩʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.1.  

 
ʈʠʩʫʥʦʢ 1 

 ʆʧʨʘʰʠʚʘʷ ʣʶʜʝʡ, ʥʝ ʧʦʣʴʟʫʶʱʠʭʩʷ ʇʂ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʧʣʘʥʠʨʫʝʪ ʠʭ ʢʫʧʠʪʴ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ. ʀ ʝʩʣʠ ʧʨʦʚʝʩʪʠ ʧʨʘʚʠʣʴʥʫʶ ʨʝʢʣʘʤʥʫʶ 

ʢʘʤʧʘʥʠʶ, ʪʦ ʤʦʞʥʦ ʙʫʜʝʪ ʫʙʝʜʠʪʴ ʵʪʠʭ ʣʶʜʝʡ ʥʘʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʢʦʤʧʴʶʪʝʨʳ ʜʦʤʘ ʠ ʥʘ ʨʘʙʦʪʝ [5, 10].  

 

 
ʈʠʩʫʥʦʢ 2 

ʊʘʢʞʝ ʠʟ ʦʧʨʦʩʘ ʤʳ ʚʳʷʩʥʠʣʠ, ʢʘʢ ʜʦʣʛʦ ʥʘʩʝʣʝʥʠʝ ʧʦʣʴʟʫʝʪʩʷ 

ʠʤʝʶʱʠʤʠʩʷ ʫ ʥʠʭ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʴʠʨʫʝʪʩʷ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ ʨʘʙʦʪʳ ʇʂ. ɼʘʥʥʳʝ ʦʪʨʘʞʝʥʳ ʥʘ 

ʨʠʩ. 2. 

 ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʦʢʫʧʘʪʴ ʥʦʚʳʝ ʇʂ, ʢʦʛʜʘ ʥʘ 

ʨʳʥʢʝ ʧʦʷʚʣʷʝʪʩʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʥʦ ʚ ʙʝʩʢʨʠʟʠʩʥʳʡ ʧʝʨʠʦʜ ʵʪʦʪ 

ʧʨʦʮʝʥʪ ʩʦʩʪʘʚʣʷʣ 85%, ʘ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ 65%. ɼʘʥʥʳʝ ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩ. 3. 
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ʈʠʩʫʥʦʢ 3 

 

  ʆʧʨʝʜʝʣʝʥʘ ʟʥʘʯʠʤʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʩʧʨʦʩ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʳ ï ʩʪʦʠʤʦʩʪʴ ʪʦʚʘʨʘ, 

ʬʫʥʢʮʠʦʥʘʣ, ʧʦʨʪʘʪʠʚʥʦʩʪʴ, ʤʘʣʦʠʟʚʝʩʪʥʦʩʪʴ ʇʂ [6]. ʉʨʝʜʥʠʡ ʙʘʣʣ ʜʣʷ ʫʢʘʟʘʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 4,3 ʠʟ 5 ʚʦʟʤʦʞʥʳʭ ʙʘʣʣʦʚ. ɹʦʣʝʝ ʥʠʟʢʠʡ ʨʝʡʪʠʥʛ 

ʟʘʥʠʤʘʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʇʂ, ʜʣʷ ʥʝʛʦ ʩʨʝʜʥʠʡ ʙʘʣʣ 4,2.  ʇʦʩʣʝ ʦʧʨʦʩʘ ʪʝʭ, ʢʪʦ ʥʝ 

ʧʦʣʴʟʫʝʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʤʦʞʥʦ ʧʦʥʷʪʴ ʠʟ-ʟʘ ʯʝʛʦ ʦʥʠ ʥʝ 

ʧʦʢʫʧʘʶʪ ʠʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʥʝ ʧʦʢʫʧʘʝʪ, ʪʘʢ ʢʘʢ ʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʣʘʥʰʝʪʦʤ ʠʣʠ ʪʝʣʝʬʦʥʦʤ. ʅʝʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ 

ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʧʦʢʫʧʢʫ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ ʮʝʥʳ. ʊʘʢʞʝ 

ʥʘ ʩʧʨʦʩ ʥʘ ʇʂ ʚʣʠʷʝʪ ʪʦ, ʯʪʦ ʣʶʜʷʤ ʦʥ ʧʨʦʩʪʦ ʥʝ ʥʫʞʝʥ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʬʫʥʢʮʠʠ 

ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ.  

ʂʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʇʂ ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʦʪ ʵʪʦʛʦ 

ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ [7, 8].  

 ɺ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ ʮʝʥʳ ʥʘ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʚʳʨʦʩʣʠ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʜʣʷ 

ʙʦʣʴʰʝʡ ʧʦʣʦʚʠʥʳ ʦʧʨʦʰʝʥʥʳʭ ʮʝʥʘ ʩʯʠʪʘʝʪʩʷ ʚʳʩʦʢʦʡ (70%). ʀʟ ʯʝʛʦ ʚʠʜʥʦ, ʯʪʦ 

ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʧʦʢʫʧʢʠ ʇʂ ʥʝʜʦʩʪʘʪʦʯʥʦʝ.  

 ʊʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʦʧʨʦʩʘ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʝ ʚʩʝʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʜʦʙʝʥ ʇʂ. 

ʇʦʵʪʦʤʫ ʢʦʤʧʘʥʠʷʤ ʩʣʝʜʫʝʪ ʚʳʧʫʩʢʘʪʴ ʇʂ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ. ʅʘʧʨʠʤʝʨ, 

ʥʦʫʪʙʫʢʠ ʤʘʣʝʥʴʢʠʭ ʨʘʟʤʝʨʦʚ ʜʣʷ ʪʝʭ, ʢʪʦ ʤʥʦʛʦ ʧʫʪʝʰʝʩʪʚʫʝʪ ʠ ʠʩʧʦʣʴʟʫʝʪ ʝʛʦ ʚ 

ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʠʣʠ ʞʝ ʇʂ ʩ ʙʦʣʴʰʠʤ ʵʢʨʘʥʦʤ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʘʙʦʯʠʭ 

ʤʝʩʪʘʭ, ʜʣʷ ʜʦʩʫʛʘ ʠ ʪʜ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʩʘ ʢʦʤʧʘʥʠʷ ASUS ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʥʘ ʨʳʥʢʝ, ʦʜʥʘʢʦ 

ʢʘʞʜʘʷ ʢʦʤʧʘʥʠʷ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʩʷ ʢ ʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʂʦʤʧʘʥʠʷʤ 

ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ ʠ ʨʘʟʣʠʯʥʳʤʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ 

ʜʦʩʪʫʧʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʫʜʝʨʞʘʪʴ ʠ ʫʩʠʣʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʦʤʥʠʪʴ, ʯʪʦ ʢʨʠʟʠʩ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ, ʝʩʣʠ ʛʨʘʤʦʪʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʷʚʣʷʶʱʠʤʠʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʪʦʠʪ ʫʜʝʣʠʪʴ 

ʚʥʠʤʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʢʣʘʤʝ ʠ ʚʳʩʦʢʦʤʫ ʨʝʡʪʠʥʛʫ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʧʦʢʘʟʘʪʝʣʠ 

ʩʚʦʠʭ ʧʦʢʫʧʦʢ ʠ ʫʚʝʣʠʯʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʪʦʚʘʨʥʦʛʦ ʨʳʥʢʘ [5, 9, 10].  
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ʋɼʂ 33+65 (075.8) 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʠ ʩʝʨʚʠʩʦʚ, ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʢʣʘʜʘ 

ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʫʩʣʫʛ [1-

3], ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 

ʠʟʤʝʥʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʳ ʤʘʨʢʝʪʠʥʛʘ [4-7]. 

 ʂʘʢ ʦʪʜʝʣʴʥʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʳʡ 

ʤʘʨʢʝʪʠʥʛ, ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʦʜʚʠʞʝʥʠʝ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʩ 

ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʧʦʜʚʠʞʥʦʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʜʦʩʪʘʚʢʠ ʨʝʢʣʘʤʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʪʝʣʝʬʦʥʳ, ʧʣʘʥʰʝʪʳ, ʩʤʘʨʪʬʦʥʳ). 

ɺ ʢʦʤʧʣʝʢʩʝ ʤʝʨʦʧʨʠʷʪʠʡ ʤʦʙʠʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʷʪʴ: 

1. ʄʘʨʢʝʪʠʥʛ ʫʩʪʘʥʦʚʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʅʘ ʵʪʘʧʝ ʩʢʘʯʠʚʘʥʠʷ ʠ 

ʫʩʪʘʥʦʚʢʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʘʪ ʨʝʢʣʘʤʥʳʝ 

ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʚʥʝʜʨʠʪʴ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʣʘʤʘ ʨʘʟʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤ 

ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. 

2. ɺʥʫʪʨʠʠʛʨʦʚʦʡ ʤʘʨʢʝʪʠʥʛ. ʈʝʢʣʘʤʥʳʝ ʩʦʦʙʱʝʥʠʷ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʠʛʨʳ ʥʘ 

ʩʤʘʨʪʬʦʥʘʭ ʠ ʧʣʘʥʰʝʪʘʭ. ɼʘʥʥʳʡ ʚʠʜ ʤʦʙʠʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʈʝʢʣʘʤʦʜʘʪʝʣʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʟʢʫʶ 

ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ï ʣʶʙʠʪʝʣʝʡ ʠʛʨ. 

3. ʄʘʢʝʪʠʥʛ QR-ʢʦʜʦʚ. ʉʧʝʮʠʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ï QR-ʢʦʜ ï ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʡʪʠ ʥʘ ʩʘʡʪ ʨʝʢʣʘʤʦʜʘʪʝʣʷ ʠ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

mailto:mariasharavova@yandex.ru
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ʨʝʢʣʘʤʠʨʫʝʤʦʤ ʧʨʦʜʫʢʪʝ ʠʣʠ ʫʩʣʫʛʝ, ʧʨʠ ʵʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʩʢʘʯʠʚʘʪʴ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʜʦʩʪʘʪʦʯʥʦ ʦʪʩʢʘʥʠʨʦʚʘʪʴ ʢʦʜ. 

4. ʄʘʨʢʝʪʠʥʛ ʤʦʙʠʣʴʥʳʭ ʙʘʥʥʝʨʦʚ. ʄʦʙʠʣʴʥʘʷ ʙʘʥʥʝʨʥʘʷ ʨʝʢʣʘʤʘ 

ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʩʦʚʨʝʤʝʥʥʳʡ ʬʦʨʤʘʪ ʩʤʘʨʪʬʦʥʦʚ: ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʧʦ 

ʨʘʟʤʝʨʫ, ʥʦ ʷʨʯʝ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʯʝʣʦʚʝʢʘ. 

5. ɻʦʣʦʩʦʚʦʡ ʤʘʨʢʝʪʠʥʛ. ʂʦʤʧʘʥʠʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʟʚʦʥʢʦʚ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʠʝʥʪʘʤ, ʵʪʦ 

ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʣʘʤʫ, ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʨʦʤʝ ʪʦʛʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʬʫʥʢʮʠʠ ʦʙʟʚʦʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ. 

6. SMS-ʤʘʨʢʝʪʠʥʛ. ʉʦʦʙʱʝʥʠʷ ʩ ʨʝʢʣʘʤʥʳʤ ʪʝʢʩʪʦʤ ʧʦʩʪʦʷʥʥʦ 

ʧʨʠʩʳʣʘʶʪʩʷ ʥʘ ʤʦʙʠʣʴʥʳʝ ʥʦʤʝʨʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʙʦʥʝʥʪʘ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʥʦʤʝʨ 

ʦʪʧʨʘʚʠʪʝʣʷ ʩʦʦʙʱʝʥʠʡ. 

 

ɼʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʤʦʙʠʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ. ɺʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʙʠʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʥʘ ʢʘʢʫʶ ʫʟʢʫʶ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ. ʊʘʢ, ʜʣʷ 

ʨʝʢʣʘʤʳ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʙʫʜʝʪ SMS-ʤʘʨʢʝʪʠʥʛ, ʘ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ QR-ʢʦʜʦʚ; ʜʣʷ ʨʝʢʣʘʤʳ ʧʘʨʬʶʤʝʨʥʦʡ ʧʨʦʜʫʢʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʞʝʥʩʢʠʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʥʝʞʝʣʠ ʛʦʣʦʩʦʚʦʡ ʤʘʨʢʝʪʠʥʛ. 

ʈʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʚ ʈʦʩʩʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʪʝʥʜʝʥʮʠʷʤʠ: 

1. ʇʝʨʝʭʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʥʣʘʡʥ-ʩʨʝʜʫ, ʘ ʠʤʝʥʥʦ: ʨʘʟʚʠʪʠʝ 

ʦʥʣʘʡʥ-ʰʦʧʠʥʛʘ ʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʜʦʩʪʘʚʢʝ ʪʦʚʘʨʦʚ, ʧʝʨʝʭʦʜ ʥʘ ʵʣʝʢʪʨʦʥʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ, ʢʦʤʤʝʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʠʥʪʝʨʥʝʪ-ʩʨʝʜʝ; 

2. ʇʦʷʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦ ʚʨʝʤʝʥʠ ʠʥʬʦʨʤʘʮʠʠ. ʎʠʬʨʦʚʦʡ ʩʣʝʜ ʥʝʣʴʟʷ 

ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʠʪʴ, ʥʦ ʤʦʞʥʦ ʦʛʨʘʥʠʪʴ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʫ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʙʦʣʝʝ ʮʝʥʥʦʡ. ʇʦʪʝʥʮʠʘʣʴʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʙʳʩʪʨʦ ʧʨʦʯʠʪʘʪʴ ʠʣʠ ʧʦʩʤʦʪʨʝʪʴ ʨʝʢʣʘʤʥʳʡ ʧʨʦʜʫʢʪ, ʧʨʝʞʜʝ ʯʝʤ ʝʛʦ ʫʜʘʣʷʪ; 

3. ʈʘʟʚʠʪʠʝ ʛʦʣʦʩʦʚʳʭ ʩʝʨʚʠʩʦʚ. ʇʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʳʚʘʪʴ ʠ 

ʦʪʧʨʘʚʣʷʪʴ ʛʦʣʦʩʦʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʣʦʩʦʚʳʭ ʧʦʤʦʱʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʤʘʥʜʳ. ɺ ʙʫʜʫʱʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʦʣʦʩʘ 

ʫʣʫʯʰʠʪʩʷ, ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʝʛʦ ʦʙʨʘʙʦʪʢʠ ʠ 

ʧʝʨʝʜʘʯʠ; 

4. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʳʯʝʢ ʠ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʯʝʣʦʚʝʢʘ ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʝʛʦ ʥʦʤʝʨ ʠ ʘʜʨʝʩ ʚ ʪʫ ʠʣʠ ʠʥʫʶ 

ʨʝʢʣʘʤʥʫʶ ʨʘʩʩʳʣʢʫ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʄʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ 

ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪ ʞʝʣʘʥʠʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʧʨʝʜʣʘʛʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʨʝʢʣʘʤʥʳʝ ʦʙʲʝʢʪʳ ʧʘʨʪʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ; 

5. ʆʧʣʘʪʘ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʝ ʩʝʨʚʠʩʳ. ʇʨʦʜʦʣʞʘʶʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʦʥʣʘʡʥ-ʙʘʥʢʠ ʠ ʦʥʣʘʡʥ-ʦʧʝʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʣʘʪʝʞʝʡ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ; 
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6. ʈʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʥʘ ʫʜʘʣʝʥʥʳʭ ʩʝʨʚʝʨʘʭ. ɼʦʢʫʤʝʥʪ, ʬʦʪʦʛʨʘʬʠʶ ʠʣʠ ʧʝʩʥʶ ʤʦʞʥʦ 

ʦʪʢʨʳʚʘʪʴ ʚ ʫʜʦʙʥʳʡ ʤʦʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ɿʝʤʣʠ. 

ʄʦʙʠʣʴʥʳʡ ʤʘʨʢʝʪʠʥʛ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʠ ʠʤʝʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʠʤʝʥʝʥʠʝ ʝʛʦ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʦʧʦʣʥʝʥʥʫʶ ʠ 

ʚʠʨʪʫʘʣʴʥʫʶ ʨʝʘʣʴʥʦʩʪʴ [8], ʧʦʟʚʦʣʠʪ ʚ ʙʫʜʫʱʝʤ ʦʙʨʝʩʪʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʯʝʨʪʳ.  
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ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʘʢʪʠʚʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʩʦʚʨʝʤʝʥʥʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʨʘʟʜʝʣʠʣʘʩʴ ʥʘ ʨʝʘʣʴʥʳʡ, çʘʥʘʣʦʛʦʚʳʡè ʤʠʨ ʠ ʝʛʦ ʮʠʬʨʦʚʫʶ ʢʦʧʠʶ ʠʣʠ ʞʝ 

ʜʦʧʦʣʥʝʥʠʝ [1, 2]. ʆʜʥʘʢʦ, ʦʙʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʷʤʠ, 

ʥʘʧʨʦʪʠʚ, ʫʩʧʝʰʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (Internet of Things, IoT) ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʢʦʤʤʫʥʠʮʠʨʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʝʡ ʩʚʷʟʠ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ IoT ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʪʨʝʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ [3, 4].  

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʶʟ ʵʣʝʢʪʨʦʩʚʷʟʠ ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʥʝʪʫ 

ʚʝʱʝʡ: 

çIoT ï ʛʣʦʙʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʝʨʝʜʦʚʳʝ ʫʩʣʫʛʠ ʟʘ ʩʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʱʘʤʠ 

(ʬʠʟʠʯʝʩʢʠʤʠ ʠʣʠ   ʚʠʨʪʫʘʣʴʥʳʤʠ) ʥʘ   ʦʩʥʦʚʝ   ʩʫʱʝʩʪʚʫʶʱʠʭ   ʠ   ʨʘʟʚʠʚʘʶʱʠʭʩʷ   

ʩʦʚʤʝʩʪʠʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ, ʵʥʝʨʛʝʪʠʢʝ, ʫʨʙʘʥʠʩʪʠʢʝ (ʢʦʥʮʝʧʮʠʷ çʋʤʥʳʭ 

ʛʦʨʦʜʦʚè), ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ (çʋʤʥʳʡ ʜʦʤè) ʠ ʪ.ʜ. [6, 7]. 

ʆʜʥʘʢʦ, ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʤʘʩʰʪʘʙʘʭ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ IoT ʚ 

ʤʘʨʢʝʪʠʥʛʝ ʩʧʦʩʦʙʥʦ ʚʳʚʝʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʪʦʚʘʨʘʤʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ.  

ɺ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ IoT ʠʛʨʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ. ʅʘ ʙʘʟʝ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʵʣʝʢʪʨʦʥʥʳʝ 

ʮʝʥʥʠʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʧʦʢʫʧʘʪʝʣʶ ʘʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʥʝ ʪʦʚʘʨʘ, 

ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʘʢʮʠʷʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚʳʩʪʫʧʘʷ ʪʘʢʞʝ ʚ 

ʢʘʯʝʩʪʚʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʜʠʘʥʦʩʠʪʝʣʷ. ʉʨʝʜʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʠʪʝʡʣʝʨʦʚ ʧʨʘʢʪʠʢʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʮʝʥʥʠʢʦʚ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ 2017 ʛ. ʚ ʩʝʪʠ ʤʘʛʘʟʠʥʦʚ 

ʵʣʝʢʪʨʦʥʠʢʠ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ çMedia Marktè. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʦʨʛʦʚʳʭ ʪʦʯʢʘʭ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʢʨʘʥʦʚ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʦʚʘʨʘʭ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʦʢʫʧʘʪʝʣʷ. ʊʘʢ, ʢʦʤʧʘʥʠʷ Intel ʧʨʝʜʣʘʛʘʝʪ ʩʦʙʩʪʚʝʥʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ï Intel Retail Sensor, ʢʦʪʦʨʘʷ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ 
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ʦ ʢʣʠʝʥʪʘʭ, ʬʦʨʤʠʨʫʝʪ ʧʦʨʪʨʝʪ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʬʦʨʤʠʨʫʝʪ ʜʣʷ ʧʦʢʫʧʘʪʝʣʷ ʫʥʠʢʘʣʴʥʦʝ ʪʦʨʛʦʚʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ɹʦʣʝʝ ʪʦʛʦ, ʪʦʚʘʨʳ ʩ ʤʝʪʢʘʤʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʢʣʘʤʠʨʦʚʘʪʴ ʩʘʤʠ 

ʩʝʙʷ, ʥʘʧʨʘʚʣʷʷ ʥʘ ʩʤʘʨʪʬʦʥ ʧʨʦʭʦʜʷʱʝʛʦ ʤʠʤʦ ʧʦʢʫʧʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʘʢʪʫʘʣʴʥʳʭ ʩʢʠʜʢʘʭ ʠ ʘʢʮʠʷʭ. 

ɹʣʘʛʦʜʘʨʷ ʀʥʪʝʨʥʝʪʫ ʚʝʱʝʡ ʨʝʢʣʘʤʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ. ʇʦʣʫʯʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʤʘʨʢʝʪʠʥʛʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʪʨʝʙʠʪʝʣʷʭ ʪʫʪ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ʜʣʷ ʚʳʜʘʯʠ ʥʘʠʙʦʣʝʝ 

ʨʝʣʝʚʘʥʪʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʢʣʘʤʥʦʛʦ ʦʙʲʷʚʣʝʥʠʷ, ʧʦʜʭʦʜʷʱʝʛʦ ʧʦʜ ʥʫʞʜʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ [8]. ɸʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʦʙʨʘʥʥʳʝ ʠ ʧʦʜʚʝʨʞʝʥʥʳʝ ʘʥʘʣʠʟʫ ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʧʦʩʣʝʜʫʶʱʠʭ PR-ʢʘʤʧʘʥʠʷʭ. 

ʊʝʭʥʦʣʦʛʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʧʨʝʜʣʘʛʘʝʪ ʥʦʚʳʡ ʧʨʦʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ 

ʧʦʠʩʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʮʝʣʝʥʥʳʡ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʤʠʥʠʤʠʟʘʮʠʝʡ ʫʩʠʣʠʡ ʧʦʩʣʝʜʥʠʭ. 

ʊʘʢ, ʚʥʝʜʨʝʥʥʳʝ ʚ ʩʠʩʪʝʤʫ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʙʳʪʦʚʳʝ ʧʨʠʙʦʨʳ (ʥʘʧʨʠʤʝʨ, 

ʭʦʣʦʜʠʣʴʥʠʢ, ʩʪʠʨʘʣʴʥʘʷ ʤʘʰʠʥʘ, ʢʦʬʝʚʘʨʢʘ) ʧʨʠ ʩʙʦʝ ʚ ʩʠʩʪʝʤʝ ʧʨʝʜʫʧʨʝʜʷʪ 

ʩʚʦʝʛʦ ʦʙʣʘʜʘʪʝʣʷ ʦ ʧʨʝʜʩʪʦʷʱʝʡ ʧʦʣʦʤʢʝ. ɽʩʣʠ ʞʝ ʧʨʠʙʦʨʳ ʫʞʝ ʚʳʰʣʠ ʠʟ ʩʪʨʦʷ, 

ʪʦ çʫʤʥʘʷè ʩʠʩʪʝʤʘ ʧʨʝʜʣʦʞʠʪ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʤʝʩʪʦ ʜʣʷ ʨʝʤʦʥʪʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʠʙʦʨʳ ʥʘʯʠʥʘʶʪ ʯʘʩʪʠʯʥʦ ʦʙʩʣʫʞʠʚʘʪʴ ʩʝʙʷ ʩʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʤʘʨʢʝʪʦʣʦʛʠ ʚʩʪʫʧʷʪ ʚ ʥʦʚʫʶ ʙʦʨʴʙʫ ʟʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʚʳʜʘʯʝ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ 

çʫʤʥʳʭè ʦʙʲʝʢʪʦʚ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʩʚʦʠʤ ʭʦʟʷʝʚʘʤ ʧʨʦʜʫʢʪʳ ʠʣʠ ʫʩʣʫʛʠ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʢʦʤʧʘʥʠʠ. 

ʀʪʘʢ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, 

ʦʪʢʨʳʚʘʶʱʠʝ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʤʘʨʢʝʪʠʥʛʘ: 

1. ʋʢʨʝʧʣʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ, ʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʘʷ ʨʝʢʣʘʤʘ. ɹʫʜʫʯʠ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, IoT ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʠ ʤʦʪʠʚʘʮʠʶ ʧʦʪʨʝʙʠʪʝʣʷ ʠ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʧʦʪʨʝʙʥʦʩʪʝʡ, ʧʨʠʚʳʯʝʢ, 

ʫʚʣʝʯʝʥʠʡ ʠ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʣʠʝʥʪʘ, ʧʨʝʜʣʦʞʠʪʴ ʝʤʫ ʥʘʠʙʦʣʝʝ 

ʨʝʣʝʚʘʥʪʥʳʡ ʤʘʨʢʝʪʠʥʛʦʚʳʡ ʢʦʥʪʝʥʪ. ʊʘʢ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʙʠʣʙʦʨʜʳ ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʳʭ ʢʘʤʝʨ ʩʦʙʠʨʘʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʜʘʥʥʳʝ ʦ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʙʣʠʟʦʩʪʠ 

ʠʥʜʠʚʠʜʘʭ ʠ ʦʪʦʙʨʘʞʘʶʪ ʥʘ ʩʚʦʠʭ ʵʢʨʘʥʘʭ ʥʘʠʙʦʣʝʝ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʥʦʝ 

ʨʝʢʣʘʤʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʚʳʟʳʚʘʝʪ ʫ ʨʝʮʠʧʠʝʥʪʘ ʨʘʟʜʨʘʞʝʥʠʷ. 

2. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʨʫʪʠʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʙʦʨʫ ʠ 

ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʦʮʝʩʩʘʭ 

ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʜʘʥʥʳʝ. 

3. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʧʦʩʦʙʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʢʫʧʘʪʝʣʝʤ. ʉ 

ʚʥʝʜʨʝʥʠʝʤ ʚ ʤʘʨʢʝʪʠʥʛ IoT ʧʨʦʜʫʢʪʳ ʩʤʦʛʫʪ ʨʝʢʣʘʤʠʨʦʚʘʪʴ ʩʘʤʠ ʩʝʙʷ. 

4. ɹʦʣʝʝ ʧʨʦʩʪʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ. ɹʣʘʛʦʜʘʨʷ 

ʨʘʟʣʠʯʥʳʤ ʜʘʪʯʠʢʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʪʦʚʘʨʝ, ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʪʩʣʝʜʠʪʴ 

ʵʤʦʮʠʠ ʠ ʧʦʚʝʜʝʥʠʝ ʧʦʢʫʧʘʪʝʣʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʜʫʢʪʫ ʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʩʘʤʦʛʦ ʪʦʚʘʨʘ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʢʦʤʧʘʥʠʠ ʩʧʦʩʦʙʥʦ ʧʨʠʚʥʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʨʝʟʫʣʴʪʘʪʳ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʢʨʝʧʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʦʪʨʝʙʠʪʝʣʝʤ. 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʂʫʟʦʚʢʦʚʘ, ʊ.ɸ., ʂʫʟʦʚʢʦʚ ɼ.ɺ., ʐʘʨʘʚʦʚʘ ʆ.ʀ. ɺʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʙʘʟʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʢʣʘʜʘ // ʕʢʦʥʦʤʠʢʘ ʠ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤ ʩʚʷʟʠ, 2019. ï  ̄2 (12). ï ʉ. 3-13. 

2. ɺʝʝʨʧʘʣʫ ɺ.ʕ., ɺʦʣʦʜʠʥʘ ɽ.ɽ., ɼʝʚʷʪʢʠʥ ɽ.ɽ. çʎʠʬʨʦʚʘʷ ʨʝʚʦʣʶʮʠʷè ʢʘʢ ʟʘʣʦʛ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ // ʊʨʫʜʳ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʨʘʜʠʦ, 2010. ï  ̄3. ï ʉ. 11-17. 

3. ɺʦʣʦʜʠʥʘ ɽ.ɽ., ɼʝʚʷʪʢʠʥ ɽ.ɽ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ: ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ // ɺ ʢʥʠʛʝ: ʄʦʙʠʣʴʥʳʡ ʙʠʟʥʝʩ: ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ (ʪʝʟʠʩʦʚ) XXXVIII 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʈɸɽʅ, 2016. ï ʉ. 16-17. 

4. ITU-T Rec. Y.2060 (06/2012): Overview of the Internet of things [ʵʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 18.10.2020). 

5. ɺʦʣʦʜʠʥʘ ɽ.ɽ., ɼʝʚʷʪʢʠʥ ɽ.ɽ., ɼʝʚʷʪʢʠʥʘ ʄ.ɽ. ɺʣʠʷʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʥʘ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʫʩʣʫʛ ʠ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ ʩʦʪʦʚʦʡ 

ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ // ʕʢʦʥʦʤʠʢʘ ʠ ʢʘʯʝʩʪʚʦ ʩʠʩʪʝʤ ʩʚʷʟʠ, 2016. ï  ̄1 (1). ï ʉ. 24-29. 

6. ɺʦʣʦʜʠʥʘ ɽ.ɽ., ɼʝʚʷʪʢʠʥ ɽ.ɽ., ʉʫʭʦʜʦʣʴʩʢʘʷ ʊ.ɸ. ʇʝʨʩʧʝʢʪʠʚʥʳʝ 

ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʠ (ʩʝʪʠ 5G/IMT-2020, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ) ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ // ɺ ʢʥʠʛʝ: ʄʦʙʠʣʴʥʳʡ ʙʠʟʥʝʩ: ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 

(ʪʝʟʠʩʦʚ) XLII ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʈɸɽʅ, 2018. ï ʉ. 135-138. 

7. ɺʦʣʦʜʠʥʘ ɽ.ɽ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʚ ʩʬʝʨʝ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʡ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ, 2017. ï  ̄5 (41). ï ʉ. 

7-16. 

8. ʂʫʟʦʚʢʦʚʘ ʊ.ɸ., ʐʘʨʘʚʦʚʘ ʄ.ʄ. ʀʟʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʘʨʢʝʪʠʥʛʘ ʚ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ // ɺ ʢʥʠʛʝ: ʄʦʙʠʣʴʥʳʡ ʙʠʟʥʝʩ: ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʉʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ 

(ʪʝʟʠʩʦʚ) 44-ʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʈɸɽʅ. ʄʦʩʢʚʘ, 2019. ï ʉ. 120-122. 

 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʀ ʀʅʉʊʈʋʄɽʅʊʓ ʎʀʌʈʆɺʆɻʆ ʄɸʈʂɽʊʀʅɻɸ 

 

ɽ.ɻ. ʂʫʭʘʨʝʥʢʦ, ʢ.ʵ.ʥ., ʜʦʮʝʥʪ, ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ, elena.kukharenko@mail.ru; 

ʎʟʷʥ ʉʠʥʴʷʥʴ, ʤʘʛʠʩʪʨʘʥʪ, ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʚʷʟʠ ʠ 

ʠʥʬʦʨʤʘʪʠʢʠ, JxY1890@gmail.com. 

 

DIGITAL MARKETING FE ATURES AND TOOLS 

 

Elena Kukharenko, Ph. D. in Economics, associate Professor, Moscow Technical 

mailto:elena.kukharenko@mail.ru


55 
 

University of Communications and Informatics; 

Zyan Sinyan, undergraduate, Moscow Technical University of Communications and 

Informatics. 
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ʎʠʬʨʦʚʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʪʨʝʥʜʦʤ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ. ɻʣʫʙʦʢʦ ʧʨʦʥʠʢʘʷ ʚ ʵʢʦʥʦʤʠʢʫ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʩʦʮʠʘʣʴʥʫʶ ʩʬʝʨʫ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʩʝʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ [1-4]. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʦʥʠ ʦʪʢʨʳʚʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʦʩʪʘ [5-10]. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʪʘʣ 

ʮʠʬʨʦʚʦʡ (digital) ʤʘʨʢʝʪʠʥʛ.  

ʊʝʨʤʠʥ çʮʠʬʨʦʚʦʡ ʤʘʨʢʝʪʠʥʛè ʚʦʰʝʣ ʚ ʫʧʦʪʨʝʙʣʝʥʠʝ ʚ ʢʦʥʮʝ 1990-ʭ ʛʛ. ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʚ ʪʦʪ ʧʝʨʠʦʜ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʜʚʠʞʝʥʠʶ 

ʧʨʦʜʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [11]. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʚʠʣʴʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʮʠʬʨʦʚʦʡ 

ʤʘʨʢʝʪʠʥʛ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʢʦʥʮʝʧʮʠʶ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʮʠʬʨʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʢʣʶʯʘʷ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʧʨʦʜʘʞʠ, ʧʨʦʜʚʠʞʝʥʠʝ, ʘ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʠ ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʘ. ʎʠʬʨʦʚʦʡ 

ʤʘʨʢʝʪʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ digital-ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʦʤ.  ɺ XXI ʚʝʢʝ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʦʚʦʜʷʪ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ 

ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʠ ʵʪʦʤ ʠʭ ʤʳʰʣʝʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʭ ʞʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʤʘʨʢʝʪʦʣʦʛʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʨʘʙʦʪʘʪʴ ʚ 

ʵʪʦʤ ʤʠʨʝ ʩʪʦʣʴ ʞʝ ʵʬʬʝʢʪʠʚʥʦ, ʢʘʢ ʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʙʠʟʥʝʩ-ʩʨʝʜʝ, ʦʪʦʡʪʠ ʦʪ 

ʩʣʦʞʠʚʰʠʭʩʷ ʩʪʝʨʝʦʪʠʧʦʚ ʨʝʰʝʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʟʘʜʘʯ ʠ ʧʨʠʥʷʪʴ, ʘ ʚ ʠʜʝʘʣʝ, 

ʥʘʚʷʟʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʠʝʥʪʘʤ ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʠʛʨʳ.  

ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʮʠʬʨʦʚʦʡ ʤʘʨʢʝʪʠʥʛ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʢʣʠʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʦʭʚʘʪʠʪʴ ʤʘʢʩʠʤʫʤ ʮʝʣʝʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ 

ʥʘʣʘʜʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤʠ (ʢʨʫʛʣʦʩʫʪʦʯʥʳʝ ʩʝʨʚʠʩʳ, 

ʦʧʝʨʘʪʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʟʘ, ʙʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʦʙʨʘʱʝʥʠʷ, 

ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʪ.ʧ.), ʯʪʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʊʠʧʦʚʳʤʠ ʟʘʜʘʯʘʤʠ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʙʦʨ 

ʢʦʥʪʘʢʪʥʳʭ ʜʘʥʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʮʝʣʝʚʳʭ 

ʘʫʜʠʪʦʨʠʡ, ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʧʦʩʪʦʷʥʥʳʭ ʢʣʠʝʥʪʦʚ, ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʭʦʜʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʚʳʰʝʥʠʝ ʦʭʚʘʪʘ ʠ ʫʟʥʘʚʘʝʤʦʩʪʠ ʙʨʝʥʜʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʤʠʜʞʘ ʢʦʤʧʘʥʠʠ ʠʣʠ ʧʨʦʜʫʢʪʘ, çʨʘʩʢʨʫʪʢʘè 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʚʳʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʣʦʷʣʴʥʦʩʪʠ. 

ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʩʪʨʘʪʝʛʠʶ ʧʦʟʚʦʣʷʶʪ 

ʠʥʩʪʨʫʤʝʥʪʳ. ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʶʪʩʷ ʚʩʝ ʩʧʦʩʦʙʳ ʠ 

ʩʨʝʜʩʪʚʘ ʨʝʰʝʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ digital-ʪʝʭʥʦʣʦʛʠʡ. ʂ ʦʩʥʦʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: SEO ï ʦʧʪʠʤʠʟʘʮʠʶ ʩʘʡʪʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ 

ʧʦʟʠʮʠʡ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ; SMM ï ʨʘʙʦʪʫ ʩ ʛʨʫʧʧʘʤʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʢʦʥʪʝʥʪʘ, ʦʨʛʘʥʠʟʘʮʠʶ ʢʦʥʢʫʨʩʦʚ ʠ ʜʨʫʛʠʭ ʬʦʨʤ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʫʜʠʪʦʨʠʝʡ; SERM ï ʫʧʨʘʚʣʝʥʠʝ ʨʝʧʫʪʘʮʠʝʡ ʢʦʤʧʘʥʠʠ ʟʘ ʩʯʝʪ 

ʩʦʟʜʘʥʠʷ ʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʤʠʜʞʘ ʥʘ ʧʣʦʱʘʜʢʘʭ ʩ ʦʪʟʳʚʘʤʠ; ʥʘʪʠʚʥʫʶ ʨʝʢʣʘʤʫ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʩʪʦʨʦʥʥʠʭ ʨʝʩʫʨʩʘʭ çʝʩʪʝʩʪʚʝʥʥʳʭè 

ʤʘʪʝʨʠʘʣʦʚ (ʦʪʟʳʚʦʚ, ʵʢʩʧʝʨʪʥʳʭ ʤʥʝʥʠʡ ʠ ʜʨ.), ʧʦʜʪʘʣʢʠʚʘʶʱʠʭ ʢ ʧʦʢʫʧʢʝ 

ʪʦʚʘʨʘ/ʫʩʣʫʛʠ; SMS ï ʨʘʩʩʳʣʢʠ ʨʝʢʣʘʤʥʳʭ ʩʦʦʙʱʝʥʠʡ ʘʙʦʥʝʥʪʘʤ ʩʦʪʦʚʳʭ ʩʝʪʝʡ; 

ʚʠʨʫʩʥʫʶ ʨʝʢʣʘʤʫ, ʧʨʝʜʧʦʣʘʛʘʶʱʫʶ ʩʦʟʜʘʥʠʝ ʢʦʥʪʝʥʪʘ (ʯʘʱʝ ʚʩʝʛʦ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʛʦ) ʩ ʧʨʦʚʦʢʘʮʠʦʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʠʟ-ʟʘ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʘʤʠ 

ʙʫʜʫʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʝʛʦ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ (ʜʝʣʠʪʴʩʷ ʥʘ ʩʚʦʠʭ ʙʣʦʛʘʭ, ʩ ʜʨʫʟʴʷʤʠ 

ʠ ʪ. ʧ.); ʠʩʧʦʣʴʟʦʚʘʥʠʝ QR-ʢʦʜʦʚ; ʧʨʦʜʚʠʞʝʥʠʝ ʠ ʧʨʦʜʘʞʠ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. 

ɼʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʭʚʘʪʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʧʦʟʚʦʣʷʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

ʆʩʥʦʚʥʳʤʠ ʢʘʥʘʣʘʤʠ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʷʚʣʷʶʪʩʷ ʛʣʦʙʘʣʴʥʘʷ ʩʝʪʴ 

ʠʥʪʝʨʥʝʪ, ʮʠʬʨʦʚʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ, ʣʦʢʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ. 

ɼʦʩʪʫʧ ʢ ʢʘʥʘʣʘʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ: ʢʦʤʧʴʶʪʝʨʘʤʠ, 

ʧʣʘʥʰʝʪʘʤʠ, ʤʦʙʠʣʴʥʳʤʠ ʛʘʜʞʝʪʘʤʠ, ʨʘʟʣʠʯʥʳʤʠ smart-ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʠʤʝʶʱʠʤʠ WI-FI-ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʪʝʨʤʠʥʘʣʳ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʢʨʘʥʳ, POS-ʪʝʨʤʠʥʘʣʳ. 

ɺʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʢʘʥʘʣʦʚ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ 

ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ: ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʝʣʝʚʦʛʦ ʩʝʛʤʝʥʪʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʜʫʢʪʘ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʢʘʤʧʘʥʠʠ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʘ.  

ʆʩʦʙʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʦʙʣʘʜʘʶʪ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ, ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ, ʦʙʣʘʜʘʶʱʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ 

ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʟʘʜʘʯ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ [12-14]. ʎʠʬʨʦʚʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʦʪʨʘʩʣʝʚʳʭ ʢʦʤʧʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʦʧʦʩʙʥʦʩʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ [15-19]. ʄʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʠ ï ʦʜʥʘ ʠʟ ʧʝʨʝʜʦʚʳʭ ʦʪʨʘʩʣʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʚʳʩʦʢʫʶ ʣʦʷʣʴʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʫʩʣʫʛ [20]. 
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ʋɼʂ 658.15 

ʂʦʤʤʝʨʯʝʩʢʠʝ ʙʘʥʢʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʘʟʚʠʪʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. 

ɹʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʚ ʈʦʩʩʠʠ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʆʙʱʝʝ ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ 

ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʝ. ɹʘʥʢʠ ʙʳʩʪʨʦ 

ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʨʘʩʰʠʨʷʶʪ ʩʬʝʨʫ ʙʘʥʢʦʚʩʢʠʭ ʫʩʣʫʛ. ɺ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ 

ʩʝʛʦʜʥʷ ʧʦʙʝʞʜʘʶʪ ʪʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʠʪʫʪʳ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʙʘʥʢʦʚʩʢʦʛʦ ʙʠʟʥʝʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʦʤ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʢʦʪʦʨʦʛʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʙʘʥʢʘ. 

ʃʠʢʚʠʜʥʦʩʪʴ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ʷʚʣʷʶʪʩʷ 

ʛʣʘʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʠʭ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ.  

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʧʨʠʟʥʘʥʥʳʭ ʤʝʪʦʜʠʢ ʘʥʘʣʠʟʘ ʥʘʜʝʞʥʦʩʪʠ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ ʂʨʦʤʦʥʦʚʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʦʡ 

ʤʝʪʦʜʠʢʦʡ, ʮʝʣʴʶ ʩʪʨʝʤʣʝʥʠʡ ʣʶʙʦʛʦ ʨʘʙʦʪʘʶʱʝʛʦ ʙʘʥʢʘ ʜʦʣʞʥʦ ʙʳʪʴ, ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʚʝʣʠʯʠʥ ʢ çʠʜʝʘʣʴʥʦ ʥʘʜʸʞʥʦʤʫè ʙʘʥʢʫ [1]. 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʙʘʥʢʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʘʜʸʞʥʦʩʪʠ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʙʘʥʢ ʪʝʨʷʝʪ ʥʘ ʛʝʥʝʨʘʣʴʥʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʥʘʜʝʞʥʦʩʪʠ. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ, 

ʵʪʦ ʩʫʤʤʘʨʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʳʡ ʨʦʩʪ, ʤʦʛʫʪ ʙʳʪʴ ʚʩʝ 

ʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʘʶʱʠʭ ʘʢʪʠʚʦʚ ʨʝʩʫʨʩʥʦʡ ʙʘʟʦʡ. 

ɻʝʥʝʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ, ʧʦʢʘʟʳʚʘʝʪ ʯʠʩʣʦ ʨʘʙʦʪʘʶʱʠʭ ʘʢʪʠʚʦʚ, ʘ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʥʘʜʝʞʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʭ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʠʭʦʜʠʪʩʷ ʩʦʢʨʘʱʘʪʴ. 
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ɽʱʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʚʳʛʦʜʥʳʭ ʩʜʝʣʦʢ (ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʪ. ʜ.), ʢʘʢ ʧʨʘʚʠʣʦ ʚ ʮʝʣʷʭ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʚʦʝʡ ʣʠʢʚʠʜʥʦʩʪʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʩʪʨʘʪʝʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʩʠʚʘʤʠ (ʨʠʩ. 1). ʇʨʠ ʵʪʦʤ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʫʧʨʘʚʣʝʥʠʝ ʧʘʩʩʠʚʘʤʠ ï 

ʵʪʦ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʴʶ [1, 2]. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ʧʦʟʚʦʣʠʪ ʩʦʩʪʘʚʠʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ [3, 4]. ʊʘʢ ʢʘʢ ʙʘʥʢ ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʫʶ 

ʢʣʠʝʥʪʩʢʫʶ ʙʘʟʫ, ʠ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʟʘʩʣʫʞʠʚʘʝʪ 

ʜʦʚʝʨʠʝ ʢʣʠʝʥʪʦʚ, ʪʦ ʧʦʢʘʟʘʪʝʣʴ ʥʘʜʝʞʥʦʩʪʠ ʙʘʥʢʘ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʚʳʩʦʢʦʤ 

ʫʨʦʚʥʝ.  
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ʢʦʥʬʝʨʝʥʮʠʠ ʈɸɽʅ, 2018. ï ʉ. 86-89. 

3. ʉʘʣʶʪʠʥʘ ʊ.ʖ., ʇʣʘʪʫʥʠʥʘ ɻ.ʇ. ɺʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 
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ʋɼʂ 336.6 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʨʳʥʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʘʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʌʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, 

ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʝʝ ʫʨʦʚʝʥʴ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ. 

ʏʪʦʙʳ ʜʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʦʮʝʥʢʫ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʥʳʡ ʤʝʪʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʪʘʣʘ, 

ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʵʬʬʠʮʠʝʥʪʥʳʡ ʤʝʪʦʜ, ʥʦ 

ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴ ʣʠʢʚʠʜʥʦʩʪʴ, ʨʝʥʪʘʙʝʣʴʥʦʩʪ,ɹ 

ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʠ ʪʘʢ ʜʘʣʝʝ [2, 10]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʠʟ 

ʦʙʱʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʳ ʢʘʧʠʪʘʣʘ. 

 

 
ʈʠʩʫʥʦʢ 1 

 

 

ʌʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʥʘʥʩʦʚʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ: 
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1. ʀʥʬʣʷʮʠʷ. ʈʦʩʪ ʪʝʤʧʦʚ ʠʥʬʣʷʮʠʠ ʠʤʝʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

 2. ʇʨʠʚʣʝʯʝʥʠʝ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ. ʅʘ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʣʠʷʶʪ ʫʩʣʦʚʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ.  

3. ɹʘʥʢʨʦʪʩʪʚʦ ʜʦʣʞʥʠʢʦʚ. ʆʨʛʘʥʠʟʘʮʠʷ-ʢʨʝʜʠʪʦʨ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ 

ʧʦʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʬʠʥʘʥʩʦʚʦʡ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ.  

4. ʄʦʜʠʬʠʢʘʮʠʠ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ. ʋʚʝʣʠʯʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ 

ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʬʠʥʘʥʩʦʚʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʦʨʛʘʥʠʟʘʮʠʠ.  

5. ʅʘʣʠʯʠʝ ʢʦʣʝʙʘʥʠʷ ʚʘʣʶʪʥʳʭ ʢʫʨʩʦʚ. ʆʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʬʠʥʘʥʩʦʚʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴʶ ʠʟ-ʟʘ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʘʣʶʪʥʳʭ ʢʫʨʩʦʚ. 

6. ʉʝʟʦʥʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ. 

ʕʣʝʤʝʥʪʳ ʢʦʵʬʬʠʮʠʝʥʪʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ. 1.  

ʆʩʥʦʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʢʘʟʘʥʳ ʚ 

ʪʘʙʣ. 1. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʨʘʩʣʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʦʨʛʘʥʠʟʘʮʠʷ, ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ 

ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ [4, 5]. ɼʣʷ ʨʘʩʯʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʦʪʯʝʪʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ 

ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʥʘʥʩʦʚʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ (ʂʥ) ï ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʢʦʵʬʬʠʮʠʝʥʪ, 

ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ʟʘʤʝʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʊʘʙʣʠʮʘ 1. 
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ɽʩʣʠ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʜʦʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʦʢʘʞʝʪʩʷ 

ʤʝʥʴʰʝ 50%, ʪʦ ʵʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʩʤʦʞʝʪ ʧʦʛʘʩʠʪʴ ʩʚʦʶ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʝʨʝʜ ʢʨʝʜʠʪʦʨʘʤʠ [3]. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʪʘʢ ʞʝ ʥʝʛʘʪʠʚʥʦ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʘʞʝʪʩʷ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʜʝʪ ʙʣʠʟʦʢ ʢ ʝʜʠʥʠʮʝ, ʵʪʦ ʙʫʜʝʪ 

ʦʟʥʘʯʘʪʴ, ʯʪʦ ʧʨʝʜʧʨʠʷʪʠʝ ʣʠʰʠʪʩʷ ʯʘʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ (ʂʬ) ʝʱʝ ʦʜʠʥ ʠʟ ʚʘʞʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʘʢʪʠʚʳ, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʩʦʙʩʪʚʝʥʥʳʝ ʬʠʥʘʥʩʳ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠ ʟʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:   

 
ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʝʥʝʝ ʝʜʠʥʠʮʳ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʠʤʫʱʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ [7, 8]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʬʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʨʘʩʢʨʳʚʘʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ [9, 11]. ʇʨʠ ʨʘʩʯʝʪʘʭ 

ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʳʝ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

[6].  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʘ ʮʝʣʴ, ʧʦʢʘʟʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʩʢʦʣʴʢʦ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ 

ʩʚʦʠ ʠ ʟʘʤʝʥʳʝ ʩʨʝʜʩʪʚʘ, ʚʝʜʴ ʵʪʦ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʨʫʢʦʚʦʜʩʪʚʫ, ʥʦ ʠ ʠʥʚʝʩʪʦʨʘʤ. 
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ʋɼʂ 338 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʷʚʣʷʝʪʩʷ 

ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ, ʢʦʪʦʨʳʡ ʥʝʚʦʟʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʥʠ ʥʘ ʢʘʢʦʡ ʜʨʫʛʦʡ ʨʝʩʫʨʩ. 

ʈʘʜʠʦʯʘʩʪʦʪʥʳʡ ʩʧʝʢʪʨ (ʈʏʉ) ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʦʤ, 

ʠʤʝʶʱʠʤ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [1, 2]. ʆʥ ʤʘʪʝʨʠʘʣʝʥ (ʵʪʦ ʦʜʥʦ ʠʟ 

ʧʨʦʷʚʣʝʥʠʡ, ʦʜʥʘ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ), ʥʦ ʥʝ 
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ʠʤʝʝʪ ʚʠʜʠʤʦʛʦ ʪʝʣʝʩʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. ʂʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʨʝʩʫʨʩ ʦʥ ʤʦʞʝʪ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʥʳʭ ʩʠʩʪʝʤ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. ʊʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ 

ʩʧʝʢʪʨʘ ʢʘʢ ʯʘʩʪʦʪʘ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʝʛʦ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ [3].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʥ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʦʛʨʘʥʠʯʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʨʝʩʫʨʩ, 

ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ [4, 5]. 

ʇʦʥʷʪʠʝ çʵʬʬʝʢʪʠʚʥʦʩʪʴè ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʢʘʭ. ɺ ʬʠʟʠʢʝ 

ʩʫʱʝʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʳʡ ʟʘʨʷʜ, ʵʬʬʝʢʪʠʚʥʘʷ ʤʘʩʩʘ, ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʣʘ ʪʦʢʘ ʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʪʝʥʮʠʘʣ; ʚ ʤʘʪʝʤʘʪʠʢʝ ï ʵʬʬʝʢʪʠʚʥʘʷ ʬʫʥʢʮʠʷ ʠ ʵʬʬʝʢʪʠʚʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ; ʚ ɻ ʢʦʥʦʤʠʢʝ ï ɻ ʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, 

ʵʬʬʝʢʪʠʚʥʘʷ ʩʪʘʚʢʘ ʧʨʦʮʝʥʪʘ, ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʨʦʩ, ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʨʪʬʝʣʴ, 

ʵʬʬʝʢʪʠʚʥʳʡ ʨʳʥʦʢ ʠ ʜʨ. [6]. ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʛʦ 

ʠʟ ʫʢʘʟʘʥʥʳʭ ʪʝʨʤʠʥʦʚ. ʅʦ ʢʘʢ ʪʦʣʴʢʦ ʨʝʯʴ ʟʘʭʦʜʠʪ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʩʘʤʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʝʨʝʜʢʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ 

ʚʦʚʣʝʯʝʥʥʦʩʪʠ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʢʘʢʠʝ-ʣʠʙʦ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʦʮʝʥʢʠ ʯʝʨʝʟ ʠʭ ʧʨʠʟʤʫ. 

ɺ ʩʣʦʚʘʨʷʭ ʧʦʥʷʪʠʝ çʵʬʬʝʢʪʠʚʥʦʩʪʴè ʢʘʢ ʧʨʘʚʠʣʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʢʚʦʟʴ 

ʧʨʠʟʤʫ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʟʘʪʨʘʪ ʥʘ ʠʭ ʜʦʩʪʠʞʝʥʠʝ [7, 8]. ʊʘʢ ʚ [7] 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʜʦʩʪʠʞʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʜʚʫʤ 

ʚʦʟʤʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

¶ ʜʦʩʪʠʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤʠ 

ʠʟʜʝʨʞʢʘʤʠ;  

¶ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʦʙʲʝʤʘ ʧʨʦʜʫʢʮʠʠ ʠʟ ʜʘʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʨʝʩʫʨʩʦʚ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʟʘʪʨʘʪʳ ʠ ʦʩʦʙʝʥʥʦ ʢʘʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʠʥʠʤʘʶʪʩʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [8]. 

ʇʦʜ ʩʦʮʠʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʥʠʤʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ 

ʮʝʣʷʤ ʦʙʱʝʩʪʚʘ ʠʣʠ ʠʥʪʝʨʝʩʘʤ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ [9]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʦʤ ʈ ʀʉʆ 14001-98 ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï 

ʵʪʦ ʠʟʤʝʨʷʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʝʡ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʝʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ, ʘ ʪʘʢʞʝ ʥʘ ʮʝʣʝʚʳʭ ʠ ʧʣʘʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ [10]. 

ʉʦʛʣʘʩʥʦ ʇ. ʉʘʤʫʵʣʴʩʦʥʫ ʠ ʋ. ʅʦʨʜʭʘʫʩʫ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ï 

ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ʚʦʟʤʦʞʥʳʭ ʙʣʘʛ ʦʪ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ, ʧʦʩʪʦʷʥʥʦ 

ʩʦʦʪʥʦʩʷ ʚʳʛʦʜʳ (ʙʣʘʛʘ) ʠ ʟʘʪʨʘʪʳ [11]. 

ʇʦʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ 

ʩʧʝʢʪʨʘ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʥʠʤʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʩʦʠʟʤʝʨʷʶʱʠʡ 

ʧʦʣʫʯʝʥʥʳʡ ʵʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʘʜʠʦʩʣʫʞʙ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʣʠ ʩ 

ʦʙʲʝʤʘʤʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ.  
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ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ [12-18] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʜʦʭʦʜʦʚ ʦʧʝʨʘʪʦʨʦʚ ʣʠʙʦ ʢ 

ʰʠʨʠʥʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ, ʣʠʙʦ ʢ ʟʘʪʨʘʪʘʤ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʢʦʥʚʝʨʩʠʶ. ʇʨʠ ʵʪʦʤ ʟʘʪʨʘʪʳ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ï ʵʪʦ ʟʘʪʨʘʪʳ ʛʦʩʫʜʘʨʩʪʚʘ 

ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʠ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʚʣʘʜʝʣʴʮʘ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ. ʆʧʝʨʘʪʦʨʳ 

ʥʝʩʫʪ ʜʨʫʛʠʝ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈʏʉ, ʘ ʠʤʝʥʥʦ ʢʘʧʠʪʘʣʴʥʳʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʩʚʷʟʠ, ʚʢʣʶʯʘʷ ʧʣʘʪʫ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ [17-20]. 

ʇʨʠ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ 

ʩʧʝʢʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʪʘʢ ʠ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ. ʌʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

˪ ύ̨ Ͻ˪˛ ύː ˛Ͻ˞˪ː˛ ˞(1),  

ʛʜʝ: 

 ˪ ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ; 

˪̨ ʠ ː˪˛ ˞ï ɻ ʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ 

ʩʚʷʟʠ ʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ύ̨  ʠ ύː ˛ ˞ ï ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʈʏʉ ʜʣʷ 

ʦʧʝʨʘʪʦʨʦʚ ʩʚʷʟʠ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʋɼʂ 336.6 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʠʩʢʘ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚʢʣʘʜ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʚ 

ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʥʝʦʜʠʥʘʢʦʚ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʪʝʩʥʦ 

ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʢʘʟʳʚʘʶʪ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʊʘʢ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢʦʤʧʘʥʠʠ ʟʘʚʠʩʠʪ ʦʪ ʬʠʥʘʥʩʦʚʦʛʦ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ, 

ʪʨʫʜʦʚʦʛʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʦʚ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʨʳʥʦʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ï ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʦʣʦʞʝʥʠʝ ʢʦʤʧʘʥʠʠ ʥʘ 

ʬʦʥʜʦʚʦʤ ʨʳʥʢʝ. ʊʘʢ ʞʝ ʦʯʝʚʠʜʥʘ ʩʚʷʟʴ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʨʠʩʢʘʤʠ (ʨʠʩ. 1), ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʬʠʥʘʥʩʦʚʳʡ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʠ ʢʨʠʤʠʥʘʣʴʥʳʡ ʨʠʩʢʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʚ ʩʪʨʘʥʝ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ, ʚ ʯʘʩʪʥʦʩʪʠ.  
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ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ ʈʦʩʩʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ï ʢʦʤʧʘʥʠʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʢʘʧʠʪʘʣʦʤ ʠ ʢʦʤʧʘʥʠʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʯʘʩʪʥʦʛʦ ʢʘʧʠʪʘʣʘ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ 

ʩʢʘʟʘʣʦʩʴ ʥʘ ʢʘʯʝʩʪʚʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʝʩʣʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʥʦʨʤʳ), ʘ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʜʭʦʜʘʭ ʢ ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ.  

ʆʩʥʦʚʥʦʡ ʢʘʪʝʛʦʨʠʝʡ ʠʥʚʝʩʪʦʨʦʚ, ʥʘ ʢʦʪʦʨʫʶ ʜʦʣʞʥʳ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʢʦʤʧʘʥʠʠ, ʷʚʣʷʶʪʩʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠʥʚʝʩʪʦʨʳ (ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʬʦʥʜʳ), ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ ʦʟʘʙʦʯʝʥʥʳʤʠ ʩʦʭʨʘʥʝʥʠʝʤ ʠ 

ʧʨʝʫʤʥʦʞʝʥʠʝʤ ʩʨʝʜʩʪʚ ʩʚʦʠʭ ʚʢʣʘʜʯʠʢʦʚ [2, 3], ʜʘʣʝʢʠ ʦʪ ʘʚʘʥʪʶʨʥʳʭ ʧʨʦʝʢʪʦʚ 

ʠ ʧʨʦʷʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʦʥʩʝʨʚʘʪʠʟʤ ʚ ʩʪʨʘʪʝʛʠʠ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʇʦʩʢʦʣʴʢʫ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʣʷ ʪʘʢʠʭ ʠʥʚʝʩʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʚʣʦʞʝʥʠʡ, ʪʦ ʧʨʠ 

ʚʳʙʦʨʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʧʘʥʠʠ ï ʦʙʲʝʢʪʘ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ (ʢʦʛʜʘ ʧʨʝʜʧʦʯʪʝʥʠʝ ʫʞʝ 

ʦʪʜʘʥʦ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʦʪʨʘʩʣʠ [4]) ʦʥʠ ʜʦʣʞʥʳ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ, ʢʣʶʯʝʚʳʤ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢʠʤ-ʣʠʙʦ ʦʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʝʣʴʟʷ, ʪʘʢ 

ʢʘʢ ʦʮʝʥʢʘ ʧʦʣʦʞʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʧʘʥʠʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʚʧʦʣʥʝ 

ʘʜʝʢʚʘʪʥʦʡ ʠ ʚʚʝʩʪʠ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʠʥʚʝʩʪʦʨʦʚ. ʊʦ ʝʩʪʴ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʠ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʥʦʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʠ ʨʝʢʣʘʤʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [5, 6]. 
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