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ʋʅʀɺɽʈʉʀʊɽʊ çʄʀʈɸʉè 

 

 

 

 

 

 

 

 

«ɾɸʉ ɿɽʈʊʊɽʋʐɯ 2024» 
ʘʪʪʳ ʭʘʣʳϨʘʨʘʣʳϨ Ϥʳʣʳʤʠ-ʧʨʘʢʪʠʢʘʣʳϨ ʢʦʥʬʝʨʝʥʮʠʷʩʳʥʳϬ 

ʄɸʊɽʈʀɸʃɼɸʈʓ 

 

 ʘʨʘʰʘ 2024 ʞʳʣʳץ 28-29

 

 

 

ʄɸʊɽʈʀɸʃʓ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

«ʄʆʃʆɼʆʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔ 2024» 
 

 

28-29 ʥʦʷʙʨʷ 2024 ʛʦʜʘ 

 

 

 

 

IV ʊʆʄ 

 
ɸץʧʘʨʘʪʪʳץ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨ /  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

 

 

 

 

 

 

 

 

 

 

 

 

ʐʓʄʂɽʅʊ  
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Miras ʋʥʠʚʝʨʩʠʪʝʪʽʥʝʥ ʝʨʝʢʰʝ ײʩʳʥʳʩ! 

 
ʐʘץʳʨʳʣסʘʥ ᴅʨʙʽʨ ʪʘʣʘʧʢʝʨʛʝ 100 000 ʪʝשʛʝʜʝʥ ʙʘʩʪʘʧ ʪʘʙʳʩ ʪʘʙʳשʳʟ. ʊʦʣʳסʳʨʘץ Tabys.me ʚʝʙ-

ʩʘʡʪʳʥʜʘ. 

 ʘʟʽʨץ ʳʟ! ɹʽʟʛʝ ʜᴅʣשʤʢʽʥʜʽʛʽʥ ʞʽʙʝʨʽʧ ʘʣʤʘװʦʩʳʤʰʘ ʪʘʙʳʩ ʘʣʫ ʤץ ʪᴅʫʝʣʩʽʟʜʽʢ ʧʝʥ ץʘʨʞʳʣʳפ

 .ʳʟשʰʘ ʪʘʙʳץʳʣʳ ʘץʳʟ ʞᴅʥʝ Tabys.me ʘʨשʦʩʳʣʳץ

 
 

ʋʥʠʢʘʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʦʪ ʋʥʠʚʝʨʩʠʪʝʪʘ Miras! 

 
ɿʘʨʘʙʘʪʳʚʘʡʪʝ ʦʪ 100 000 ʪʝʥʛʝ ʟʘ ʢʘʞʜʦʛʦ ʧʨʠʛʣʘʰʝʥʥʦʛʦ ʘʙʠʪʫʨʠʝʥʪʘ. ʇʦʜʨʦʙʥʝʝ ʥʘ ʩʘʡʪʝ 

Tabys.me. 

ʅʝ ʫʧʫʩʪʠʪʝ ʩʚʦʡ ʰʘʥʩ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ! ʇʨʠʩʦʝʜʠʥʷʡʪʝʩʴ ʢ 

ʥʘʤ ʧʨʷʤʦ ʩʝʡʯʘʩ ʠ ʥʘʯʥʠʪʝ ʟʘʨʘʙʘʪʳʚʘʪʴ ʩ Tabys.me! 
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ʚʦʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʭʠʤʠʷ ʠ ʙʠʦʣʦʛʠʷ. 
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ᴄʆɾ 004 

 

ɸפʇɸʈɸʊʊʓפ ɾתʁɽʃɽʈɼɯ ʂʀɹɽʈʐɸɹʋʓʃɼɸʈɼɸʅ פʆʈנɸʋ: ʅɽɻɯɿɻɯ 

ʇʈʀʅʎʀʇʊɽʈ ʄɽʅ ᴄɼɯʉʊɽʈ 

 

ɸʙʜʠʢʘʜʠʨʦʚʘ ʄ.ɸ., ʍʘʩʘʥʦʚʘ (ʊʘʰʧʫʣʘʪʦʚʘ) ʀ.ʀ., ɹʝʢʝʝʚʘ (פʘʨʩʳʙʘʡ) ɻ.ɹ., 

ɸʭʤʝʪʢʘʨʠʤ ɸ.ʅ. 

 .ʳʪʫʰʳ ɹʘʣʘʙʝʢʦʚ ʄ.ʆץʘ ʦסʢ., ʘ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʪס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Summary: The article discusses the types, basic principles and methods of Information 

Security. 
 

ɸץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ײʡʳʤʜʘʨ װʰʽʥ ʤʘשʳʟʜʳ ʘʢʪʠʚʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ 

ʞᴅʥʝ ʦʣʘʨʜʳ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʘʥ ץʦʨסʘʫ ʜʝʨʝʢʪʝʨʜʽש ʪײʪʘʩʪʳסʳʥ, 

 .ʳʟʜʳשʰʽʥ ᴇʪʝ ʤʘװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʦʣʞʝʪʽʤʜʽʣʽʛʽʥץ ʳʥ ʞᴅʥʝסʧʠʷʣʳʣʳײץ

ʂʠʙʝʨʰʘʙʫʳʣʜʘʨ ʢװʨʜʝʣʝʥʝ ʪװʩʪʽ, ʙײʣ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽʥʝ ʢᴇʧ ʜʝשʛʝʡʣʽ 

ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʫʜʳ ץʘʞʝʪ ʝʪʪʽ[1]. ʊᴇʤʝʥʜʝ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ 

ʢʠʙʝʨץʘʫʽʧʪʝʨʜʝʥ ץʦʨסʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨ ʤʝʥ ᴅʜʽʩʪʝʨ 

ʙʝʨʽʣʛʝʥ. 

ɸץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽ: 

 ץʧʠʷʣʳʣʳײץ

 ʘʫʜʳ ʙʽʣʜʽʨʝʜʽ. ɹʝʣʛʽʣʽ ʙʽʨסʦʨץ ʩʘʪʩʳʟ ʢʽʨʫʜʝʥץײʧʘʨʘʪʪʳ ʨץʘ ץʧʠʷʣʳʣʳײפ

ʜʝʨʝʢʪʝʨʜʽ ʢᴇʨʫʛʝ ʥʝʤʝʩʝ ʧʘʡʜʘʣʘʥʫסʘ ʪʝʢ ʫᴅʢʽʣʝʪʪʽ ʪײʣסʘʣʘʨסʘ ʥʝʤʝʩʝ 

ʞװʡʝʣʝʨʛʝ ʨץײʩʘʪ ʝʪʽʣʫ ʢʝʨʝʢ. ײפʧʠʷʣʳʣʳץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ᴅʜʽʩʪʝʨʽʥʝ 

ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

ʐʠʬʨʣʘʫ: ʨץײʩʘʪʩʳʟ ʢʽʨʫʜʽ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ʜʝʨʝʢʪʝʨʜʽ ʢʦʜʪʘʣסʘʥ 

ʧʽʰʽʥʛʝ ʊװʨʣʝʥʜʽʨʫ. 

 ʘʨʫ: ʧʘʨʦʣʴʜʝʨ, ʙʠʦʤʝʪʨʠʷ ʞᴅʥʝ ʢᴇʧ ʬʘʢʪʦʨʣʳץʦʣ ʞʝʪʢʽʟʫʜʽ ʙʘʩפ

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ (ʉɯʄ) ʩʠʷץʪʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʞװʡʝʣʝʨʛʝ ʪʝʢ ʫᴅʢʽʣʝʪʪʽ ʘʜʘʤʜʘʨ סʘʥʘ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

ʊײʪʘʩʪʳץ ʘץʧʘʨʘʪʪʳש ʜᴅʣʜʽʛʽʥ, ʜᴅʡʝʢʪʽʣʽʛʽʥ ʞᴅʥʝ ᴇʟʛʝʨʪʽʣʤʝʫʽʥ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʪʳץʪʘʩʪʳײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʝʛʝʨ ʫᴅʢʽʣʝʪʪʽ ʪʘʨʘʧʪʘʨ ʙʦʣʤʘʩʘ. ʊץ

ᴅʜʽʩʪʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

ʍʵʰʪʝʫ: ʜʝʨʝʢʪʝʨ װʰʽʥ ʙʽʨʝʛʝʡ ʭʵʰ ʤᴅʥʽʥ ʞʘʩʘʡʪʳʥ ʢʨʠʧʪʦʛʨʘʬʠʷʣʳץ 

ᴅʜʽʩ. ɽʛʝʨ ʜʝʨʝʢʪʝʨ ᴇʟʛʝʨʪʽʣʩʝ, ʦʥʳש ʭʵʰ ʤᴅʥʽ ᴇʟʛʝʨʝʜʽ. 

ʕʮץ: ʜʝʨʝʢʪʝʨʜʽש ʪװʧʥײʩץʘʣʳסʳ ʤʝʥ ʪײʪʘʩʪʳסʳʥ ʪʝʢʩʝʨʫ ᴅʜʽʩʽʥ ױʩʳʥʫ. 

 ʦʣ ʞʝʪʽʤʜʽʣʽʢפ

 ʘʥ ʢʝʟʜʝסʘʞʝʪ ʙʦʣץ ʦʣ ʞʝʪʽʤʜʽʣʽʢ ʜʝʛʝʥʽʤʽʟ-ʫᴅʢʽʣʝʪʪʽ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨפ

ʘץʧʘʨʘʪ ʧʝʥ ʞװʡʝʣʝʨʜʽץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. ɹײʣ ʘʨץʳʣʳ ץʦʣ 

ʞʝʪʢʽʟʽʣʝʜʽ: 

ʈʝʟʝʨʚʪʝʫ: ʨʝʟʝʨʚʪʽʢ ʞװʡʝʣʝʨ ʤʝʥ ʩʝʨʚʝʨʣʝʨʜʽ ײץʨʫ, ʝʛʝʨ ʦʣʘʨʜʳש 

ʥʝʛʽʟʛʽʣʝʨʽ ʽʩʪʝʥ ʰʳץʩʘ, ʦʣʘʨʜʳש ʦʨʥʳʥ ʙʘʩʫʳ ʤװʤʢʽʥ. 
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ʊʘʨʘʪʳʣסʘʥ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʝʥ ʙʘʩ ʪʘʨʪʫ (DDoS) ץʦʨסʘʥʳʩʳ: DDoS 

ʰʘʙʫʳʣʜʘʨʳʥʳש ᴅʩʝʨʽʥ ʘʥʳץʪʘʡʪʳʥ ʞᴅʥʝ ʞʝשʽʣʜʝʪʝʪʽʥ ʞװʡʝʣʝʨʜʽ ʝʥʛʽʟʫ. 

ʊײʨʘץʪʳ ʩʘץʪʳץ ʢᴇʰʽʨʤʝʣʝʨ: ʜʝʨʝʢʪʝʨ ʞʦסʘʣסʘʥ ʥʝʤʝʩʝ ʰʘʙʫʳʣ ʞʘʩʘʣסʘʥ 

ʞʘסʜʘʡʜʘ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʤʘשʳʟʜʳ ʜʝʨʝʢʪʝʨʜʽש ʩʘץʪʳץ ʢᴇʰʽʨʤʝʩʽʥ 

ɾʘʩʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ. 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽש ʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽ 

ɸץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽש ʽʨʛʝʣʽ ʪᴅʩʽʣʽ 

ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʥʳץʪʘʫ ʤʝʥ ʙʘʩץʘʨʫʜʳ ץʘʤʪʠʜʳ. ױʡʳʤʜʘʨ ʝש ʞʘץʩʳ ץʦʨסʘʥʳʩ 

ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʳץʪʠʤʘʣ ץʘʫʽʧʪʝʨʜʽ, ʦʩʘʣʜʳץʪʘʨʜʳ ʞᴅʥʝ 

ᴅʩʝʨʣʝʨʜʽ ʙʘסʘʣʘʡʜʳ. פʘʜʘʤʜʘʨסʘ ʤʳʥʘʣʘʨ ʢʽʨʝʜʽ: 

ʊᴅʫʝʢʝʣʜʝʨʜʽ ʙʘסʘʣʘʫ: ʤʘשʳʟʜʳ ʘʢʪʠʚʪʝʨ ʤʝʥ ʳץʪʠʤʘʣ ץʘʫʽʧʪʝʨʜʽ 

ɸʥʳץʪʘʫ (ʤʳʩʘʣʳ, ʢʠʙʝʨץʳʣʤʳʩʢʝʨʣʝʨ, ʠʥʩʘʡʜʝʨʣʝʨ). 

ʊᴅʫʝʢʝʣʜʝʨʜʽ ɸʟʘʡʪʫ: ʰʘʙʫʳʣʜʘʨʜʳש ʳץʪʠʤʘʣʜʳסʳʥ ʥʝʤʝʩʝ ᴅʩʝʨʽʥ ʘʟʘʡʪʫ 

 .ʳʣʘʫ ʰʘʨʘʣʘʨʳʥ ʝʥʛʽʟʫץʰʽʥ ʙʘװ

 ʘʫʽʧʪʝʨʜʽץ ʳʪ ʨʝʞʠʤʽʥʜʝ ʪʫʳʥʜʘʡʪʳʥץʪʳ ʫʘץʟʜʽʢʩʽʟ ʤʦʥʠʪʦʨʠʥʛ: ʥʘת

ɸʥʳץʪʘʫ ʞᴅʥʝ ʦʣʘʨסʘ ʜʝʥ ץʦʶ. 

ɹײʣ ʩʪʨʘʪʝʛʠʷ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ ץʦʨסʘʫ װʰʽʥ ʙʽʨʥʝʰʝ ץʘʫʽʧʩʽʟʜʽʢ 

ʰʘʨʘʣʘʨʳʥ ץʘʙʘʪʪʘʩʪʳʨʫʜʳ ʢᴇʟʜʝʡʜʽ. ɹʽʨ ץʘʙʘʪ ʽʩʪʝʥ ʰʳץʩʘ ʜʘ, ʙʘʩץʘʣʘʨʳ 

ʦʨʥʳʥʜʘ ץʘʣʘʜʳ. פʘʙʘʪʪʘʨ ʤʳʥʘʣʘʨʜʳ ץʘʤʪʫʳ ʤװʤʢʽʥ: 

ɹʨʘʥʜʤʘʫʵʨʣʝʨ: ʞʝʣʽʣʝʨʛʝ ʨץײʩʘʪʩʳʟ ʢʽʨʫʜʽ ʙʣʦʢʪʘʫ. 

ʀʥʪʨʫʟʠʷʥʳ ɸʥʳץʪʘʫ ɾᴅʥʝ ɸʣʜʳʥ ʘʣʫ ɾװʡʝʣʝʨʽ (VLD): ʟʠʷʥʜʳ 

ᴅʨʝʢʝʪʪʝʨʜʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʙʣʦʢʪʘʫ. 

ɸʥʪʠʚʠʨʫʩʪʳץ ʞᴅʥʝ ʘʥʪʠʚʠʨʫʩʪʳץ ɹʘסʜʘʨʣʘʤʘʣʘʨ: ʟʠʷʥʜʳ ʙʘסʜʘʨʣʘʤʘʣʘʨ 

ʤʝʥ ʚʠʨʫʩʪʘʨʜʘʥ ץʦʨסʘʫ. 

ɼʝʨʝʢʪʝʨʜʽש ʞʦסʘʣʫʳʥ ʙʦʣʜʳʨʤʘʫ (DLP): ײץʧʠʷ ʘץʧʘʨʘʪʪʳ ʨץײʩʘʪʩʳʟ 

ʙᴇʣʽʩʫʜʽ ʙʘץʳʣʘʫ ʞᴅʥʝ ʘʣʜʳʥ ʘʣʫ. 

ɾʝʣʽʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ᴇʪʝ ʤʘשʳʟʜʳ, ᴇʡʪʢʝʥʽ 

ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʞʝʣʽʥʽש ʦʩʘʣʜʳסʳʥʘ ʙʘסʳʪʪʘʣסʘʥ. ɾʝʣʽʣʽʢ 

 :ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ שʘʫʽʧʩʽʟʜʽʢʪʽץ

ɹʨʘʥʜʤʘʫʵʨʣʝʨ ʞᴅʥʝ ʞʝʣʽʥʽ ʩʝʛʤʝʥʪʘʮʠʷʣʘʫ: ᴅʨ ʪװʨʣʽ ʞʝʣʽʣʽʢ ʩʝʛʤʝʥʪʪʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʦʣʘʨʜʳש ʩʝʥʽʤʜʽʣʽʢ ʜʝשʛʝʡʽʥʝ פʘʨʘʡ ʐʝʢʪʝʫ. 

ɺʠʨʪʫʘʣʜʳ ʞʝʢʝ ʞʝʣʽʣʝʨ (Vpn): ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽʣʝʨʛʝ ץʘʰʳץʪʘʥ ץʦʣ 

ʞʝʪʢʽʟʫʜʽ ʰʠʬʨʣʘʫ ʞᴅʥʝ ץʦʨסʘʫ. 

ʀʥʪʨʫʟʠʷʥʳ ʘʥʳץʪʘʫ ʞװʡʝʣʝʨʽ (IDS): ʟʠʷʥʜʳ ᴅʨʝʢʝʪ ʙʝʣʛʽʣʝʨʽ װʰʽʥ 

ʞʝʣʽʣʽʢ ʪʨʘʬʠʢʪʽ ʙʘץʳʣʘʫ. 

ɾʝʣʽʛʝ ץʦʩʳʣʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʝʨ, ʩʤʘʨʪʬʦʥʜʘʨ ʞᴅʥʝ ʀʥʪʝʨʥʝʪ ɿʘʪʪʘʨʳ 

ʩʠʷץʪʳ ײץʨʳʣסʳʣʘʨ ʢᴇʙʽʥʝʩʝ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʳש ʥʳʩʘʥʘʩʳʥʘ ʘʡʥʘʣʘʜʳ. 

ʉʦסשʳ ʥװʢʪʝʥʽ ץʦʨסʘʫ ᴅʜʽʩʪʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

ɸʥʪʠʚʠʨʫʩʪʳץ ɹʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣ: ʩʦסשʳ ʥװʢʪʝʣʝʨʜʝʥ ʟʠʷʥʜʳ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ, ʘʥʳץʪʘʫ ʞᴅʥʝ ʞʦʶ װʰʽʥ. 

ʉʦסשʳ ʥװʢʪʝʥʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʞʘʫʘʧ ʙʝʨʫ (EDR): ʩʦסשʳ ʥװʢʪʝʣʝʨʜʝʛʽ 

ʢװʜʽʢʪʽ ᴅʨʝʢʝʪʪʝʨʜʽ װʟʜʽʢʩʽʟ ʙʘץʳʣʘʡʪʳʥ ʞᴅʥʝ ʦʣʘʨסʘ ʞʘʫʘʧ ʙʝʨʝʪʽʥ ʞװʡʝ[2]. 

ʇʘʪʯʪʘʨʜʳ ʙʘʩץʘʨʫ: ʙʝʣʛʽʣʽ ʦʩʘʣʜʳץʪʘʨʜʳ ʞʦʶ װʰʽʥ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘ ʤʝʥ ʞװʡʝʣʝʨʜʽ תʥʝʤʽ ʞʘשʘʨʪʳʧ ʦʪʳʨʫ. 
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ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ץʘʫʽʧʩʽʟ ᴅʟʽʨʣʝʫ 

ʂᴇʧʪʝʛʝʥ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨ ʥʘʰʘʨ ʞʦʙʘʣʘʥסʘʥ ʥʝʤʝʩʝ ʢʦʜʪʘʣסʘʥ 

 ʪʘʤʘʥʳץʞʘʩʘ ץʜʘʨʣʘʤʘʣʳסʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ. ɹʘץʳ ʦʩʘʣʜʳסʦʣʜʘʥʙʘʣʘʨʜʘץ

ᴅʟʽʨʣʝʫʜʽץ שʘʫʽʧʩʽʟ ᴅʜʽʩʪʝʨʽ ʤײʥʜʘʡ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʟʘʡʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʩʦʥʳש 

ʽʰʽʥʜʝ: 

ʂʦʜʪʘʨʜʳ ʐʦʣʫ ʞᴅʥʝ ʉʪʘʪʠʢʘʣʳץ ʊʘʣʜʘʫ: ʦʨʥʘʣʘʩʪʳʨʤʘʩ ʙײʨʳʥ 

ʳץʪʠʤʘʣ ץʘʫʽʧʩʽʟʜʽʢ ʦʩʘʣʜʳץʪʘʨʳ װʰʽʥ ʢʦʜʪʳ ʊʝʢʩʝʨʫ. 

 ʘʣʜʳʥ ʘʣʫ שʰʘʙʫʳʣʜʘʨʜʳ ץʘʫʽʧʩʽʟ ʂʦʜʪʘʫ ʉʪʘʥʜʘʨʪʪʘʨʳ: ʠʥʲʝʢʮʠʷʣʳפ

 ʩʳ ʪᴅʞʽʨʠʙʝʣʝʨʜʽץʞʘ שʪʳ ʝץʳʩ ʢʦʜʪʘʫ ʩʠʷסʰʽʥ ʢʽʨʽʩʪʽ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʰʳװ

ʆʨʳʥʜʘʫ. 

ɽʥʫʜʽ ʊʝʩʪʽʣʝʫ: ʰʳסʘʨʳʣסʘʥסʘ ʜʝʡʽʥ ץʘʫʽʧʩʽʟʜʽʢʪʽש ᴅʣʩʽʟ ʞʘץʪʘʨʳʥ 

ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʪװʟʝʪʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʊʝʩʪʽʣʝʫ. 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʥʝʛʽʟʜʝʨʽ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨʳ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʢʝ ʞװʡʝʣʽ ʪװʨʜʝ ץʘʨʘʫ װʰʽʥ ײʡʳʤʜʘʨ ʞʠʽ ʙʝʣʛʽʣʝʥʛʝʥ 

ʥʝʛʽʟʜʝʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ץʘʙʳʣʜʘʡʜʳ, ʤʳʩʘʣʳ: 

NIST ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʩʽ: ײʣʪʪʳץ ʩʪʘʥʜʘʨʪʪʘʨ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʀʥʩʪʠʪʫʪʳ (NIST) ᴄʟʽʨʣʝʛʝʥ ʙײʣ ʞװʡʝ ײʡʳʤʜʘʨסʘ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʳ 

ʘʥʳץʪʘʫסʘ, ץʦʨסʘʫסʘ, ʘʥʳץʪʘʫסʘ, ʦʣʘʨסʘ ʞʘʫʘʧ ʙʝʨʫʛʝ ʞᴅʥʝ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ISO / IEC 27001: ʢʦʤʧʘʥʠʷʥʳײץ שʧʠʷ ʘץʧʘʨʘʪʳʥ ʙʘʩץʘʨʫʜʳש ʢʝʰʝʥʜʽ 

ʥʝʛʽʟʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʘץʧʘʨʘʪʪʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽʥʽש (ISMS) 

ʭʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʳ. 

ʊʄɼ ɹʘץʳʣʘʫʣʘʨʳ: ײʡʳʤʜʘʨʜʳ ʝש ʢᴇʧ ʪʘʨʘʣסʘʥ ʢʠʙʝʨץʘʫʽʧʪʝʨʜʝʥ ץʦʨסʘʫ 

 ʪᴅʞʽʨʠʙʝʣʝʨ ץʳ (ʊʄɼ) ᴅʟʽʨʣʝʛʝʥ ʦʟʳסʘʫʽʧʩʽʟʜʽʛʽ ʆʨʪʘʣʳפ ʰʽʥ ʀʥʪʝʨʥʝʪװ

ʞʠʳʥʪʳסʳ. 

 ʦʶץ ʘ ʜʝʥסʪʘʫ ʞᴅʥʝ ʦʣʘʨץʘʫʽʧʪʝʨʜʽ ʪʝʟ ʞᴅʥʝ ʪʠʽʤʜʽ ʘʥʳץʡʳʤʜʘʨʜʘ ʢʠʙʝʨױ

 ʘʜʘʤʜʘʨץ ʪʳ ʞʦʩʧʘʨʳ ʙʦʣʫʳ ʢʝʨʝʢ. IRP-ʜʝʛʽץʥʘ שʦʶʜʳץ ʘ ʜʝʥסʘʣʘʨסʠץʰʽʥ ʦװ

ᴅʜʝʪʪʝ ʤʳʥʘʣʘʨʜʳ ץʘʤʪʠʜʳ[3]: 

ɸʥʳץʪʘʫ: ץʘʫʽʧʩʽʟʜʽʢ ʦץʠסʘʩʳʥ ʘʥʳץʪʘʫ. 

 .ʩʘʣʜʘʨʳʥ ʰʝʢʪʝʫ שʘʥʳסʠץʩʪʘʫ: ʦױ

ɾʦʶ: ʦץʠסʘʥʳש ʩʝʙʝʙʽʥ ʞʦʶ. 

 שʡʝʣʝʨʜʽװʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʞץ ʤʳʩʪʳײʘʣʳʧʪʳ ʞץ :ʘʣʧʳʥʘ ʢʝʣʪʽʨʫפ

 .ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʛʽʥץ

ʆץʠסʘʜʘʥ ʢʝʡʽʥʛʽ ʪʘʣʜʘʫ: ʘʣʳʥסʘʥ ʩʘʙʘץʪʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʙʦʣʘʰʘץʪʘסʳ 

ʞʘʫʘʧʪʘʨʜʳ ʞʘץʩʘʨʪʫ װʰʽʥ ʦץʠסʘʥʳ פʘʨʘʫ. 

ɹʠʟʥʝʩʪʽװ שʟʜʽʢʩʽʟʜʽʛʽ ʞᴅʥʝ ʘʧʘʪʪʘʨʜʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ 

ʂʠʙʝʨʰʘʙʫʳʣʜʘʥ ʢʝʡʽʥ ʤʘשʳʟʜʳ ʞװʡʝʣʝʨʜʽ ʞʳʣʜʘʤ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽ 

 ʩʝʥʽʤʜʽ שʟʜʽʢʩʽʟʜʽʛʽ ʤʝʥ ʘʧʘʪʪʘʨʜʳ ʞʦʶʜʳװ שʰʽʥ ʙʠʟʥʝʩʪʽװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʞʦʩʧʘʨʳ ץʘʞʝʪ. ɹײʣ ʤʳʥʘʣʘʨʜʳ ץʘʤʪʠʜʳ: 

ɼʝʨʝʢʪʝʨʜʽש ʩʘץʪʳץ ʢᴇʰʽʨʤʝʣʝʨʽ: ʤʘשʳʟʜʳ ʜʝʨʝʢʪʝʨ ʤʝʥ ʞװʡʝʣʝʨʜʽש 

ʪײʨʘץʪʳ ʩʘץʪʳץ ʢᴇʰʽʨʤʝʣʝʨʽʥ פʘʤʪʘʤʘʩʳʟ ʝʪʫ. 

ɸʧʘʪʪʳ פʘʣʧʳʥʘ ʢʝʣʪʽʨʫ (DR): ʢʠʙʝʨʰʘʙʫʳʣʜʘʥ ʥʝʤʝʩʝ ʪʘʙʠסʠ ʘʧʘʪʪʘʥ 

ʢʝʡʽʥ ɸʊ ʠʥʬʨʘײץʨʳʣʳʤʳ ʤʝʥ ʞײʤʳʩʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞʦʩʧʘʨʳ. 

ɼʘʤʫʰʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʪʝʥʜʝʥʮʠʷʣʘʨ 
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ʊʝʭʥʦʣʦʛʠʷ ʜʘʤʳסʘʥ ʩʘʡʳʥ ʢʠʙʝʨץʳʣʤʳʩʢʝʨʣʝʨ ץʦʣʜʘʥʘʪʳʥ ʪʘʢʪʠʢʘ ʜʘ 

ᴇʟʛʝʨʝʜʽ. ɸץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ײʡʳʤʜʘʨ 

ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʪʝʥʜʝʥʮʠʷʣʘʨʜʘʥ ʦʟʳʧ ʢʝʪʫʽ ʢʝʨʝʢ: 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʞᴅʥʝ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ (ML): ʢʠʙʝʨץʘʫʽʧʪʽ 

ʢᴇʨʩʝʪʫʽ, ʞʘʫʘʧʪʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʳ ʥʝʤʝʩʝ ʳץʪʠʤʘʣ ʦʩʘʣʜʳץʪʘʨʜʳ 

ʙʦʣʞʘʫʳ ʤװʤʢʽʥ ʜʝʨʝʢʪʝʨ װʣʛʽʣʝʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

ʅᴇʣʜʽʢ ʩʝʥʽʤ ʘʨʭʠʪʝʢʪʫʨʘʩʳ: ʝʰʙʽʨ ʧʘʡʜʘʣʘʥʫʰʳ ʥʝʤʝʩʝ ײץʨʳʣסʳ ʞʝʣʽ 

ʽʰʽʥʜʝ ʙʦʣʩʘ ʜʘ, ᴅʜʝʧʢʽ ʙʦʡʳʥʰʘ ʩʝʥʽʤʜʽ ʝʤʝʩ ʜʝʧ ʝʩʝʧʪʝʡʪʽʥ ץʘʫʽʧʩʽʟʜʽʢ װʣʛʽʩʽ. 

ɹײʣ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʤʝʥ ײץʨʳʣסʳʣʘʨʜʳ װʥʝʤʽ ʪʝʢʩʝʨʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ[4]. 

ɹʣʦʢʯʝʡʥ: ʙʝʣʛʽʣʽ ʙʽʨ ʢʦʥʪʝʢʩʪʪʝʨʜʝ (ʤʳʩʘʣʳ, ץʘʫʽʧʩʽʟ ʪʨʘʥʟʘʢʮʠʷʣʘʨ, 

ʞʝʢʝ ʙʘʩʳʥ ʨʘʩʪʘʫ) ʜʝʨʝʢʪʝʨʜʽ ʙײʨʤʘʣʘʫʜʘʥ ץʦʨסʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ 

ʩʝʥʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʘʫסʦʨץ ʡʝʣʝʨʜʽ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʘʥװʞ ץʧʘʨʘʪʪʳץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʩʝʢ, ʘפ

ʢʝʰʝʥʜʽ, ʢᴇʧ ʜʝשʛʝʡʣʽ ʪᴅʩʽʣʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ײפʧʠʷʣʳʣʳץʪʳש, ʪײʪʘʩʪʳץʪʳש ʞᴅʥʝ 

 ץʪʝʭʥʠʢʘʣʳ ץʪʘʡ ʦʪʳʨʳʧ, ʩʦʥʜʘʡ-ʘץʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨʽʥ ʩʘ שʦʣ ʞʝʪʽʤʜʽʣʽʢʪʽץ

ʙʘץʳʣʘʫ, ʪᴅʫʝʢʝʣʜʝʨʜʽ ʙʘʩץʘʨʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳ ʤʝʥ ʠʥʮʠʜʝʥʪʪʝʨʛʝ ᴅʨʝʢʝʪ ʝʪʫ 

ʞʦʩʧʘʨʣʘʨʳʥʳש ʞʠʳʥʪʳסʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ײʡʳʤʜʘʨ ʢʠʙʝʨץʘʫʽʧʪʝʨʜʽש 

 ʘʫʽʧʪʝʨץʘʥ ʢʠʙʝʨץʥʝʤʽ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪת .ʪʘʡ ʘʟʘʡʪʘ ʘʣʘʜʳץʘʫʧʽʥ ʘʡʪʘʨʣʳץ

ʣʘʥʜʰʘʬʪʳ װʥʝʤʽ ץʳʨʘסʳʣʳץʪʳ, ʙʝʡʽʤʜʝʣʫʜʽ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ, ʪᴅʞʽʨʠʙʝʣʝʨʽʥʝ ʞᴅʥʝ ץʳʟʤʝʪʢʝʨʣʝʨʽʥʝ ʠʥʚʝʩʪʠʮʠʷʣʘʨʜʳ 

 .ʘʞʝʪ ʝʪʝʜʽץ
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ʂʀɹɽʈפɸʋɯʇʉɯɿɼɯʂ - ʉɸʅɼʓפ ɼᴄʋɯʈɼɽɻɯ ɸפʇɸʈɸʊʊʓפ 

 ʓʐɸʈʊʓ ʈɽʊɯʅɼɽנɸʃ רɸʋɯʇʉɯɿɼɯʂʊɯפ

 

ɸʙʜʠʢʘʭʘʨʦʚʘ ɸ.ɸ.,  ʊᴇʣʝʥʪʘʡ ɽ.ʆ., ʊʫʣʝʛʝʥ ɹ.ʄ., ʐʘʥʰʘʨʦʚʘ ʂ.ʊ. 

 .ʳʪʫʰʳ ɼʞaʡʥapoʚa ʄ.Eץa oסʳʣʳʤʠ ʞeʪeʢʰʽ - ʤaʛʠʩʪp, aס 

ʋʥʠʚepʩʠʪeʪ çʄʠpaʩè, ʐʳʤʢeʥʪ ץ., ʂaʟaʭʩʪaʥ 

 

Peʟʶʤe: ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʮʝʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚʦʧʨʦʩ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ. ɿʘʱʠʪʘ ʜʘʥʥʳʭ ʙʫʜʝʪ ʚʘʞʥʘ 

ʢʘʢ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʪʘʢ ʠ ʜʣʷ ʦʙʳʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʋʛʨʦʟʘ ʢʠʙʝʨʘʪʘʢ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʩʝʨʴʝʟʥʦʡ, ʘ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ - ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ 

ʦʙʩʫʜʠʤ, ʧʦʯʝʤʫ ʚʘʞʥʘ ʟʘʱʠʪʘ ʜʘʥʥʳʭ, ʢʘʢʠʝ ʫʛʨʦʟʳ ʩʫʱʝʩʪʚʫʶʪ ʠ ʢʘʢ ʚʳ ʤʦʞʝʪʝ 

ʟʘʱʠʪʠʪʴ ʩʝʙʷ ʚ ʵʧʦʭʫ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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Summary: In the modern world, where information is one of the most valuable resources, 

the issue of cybersecurity comes to the fore. Data protection will be important for both large 

corporations and ordinary users. The threat of cyberattacks is becoming more and more serious, 

and their consequences are devastating. In this article, we will discuss why data protection is 

important, what threats exist, and how you can protect yourself in the digital age. 

 

ʌʠʟʠʢʘʣʳץ ʞᴅʥʝ ʮʠʬʨʣʳץ ʩʘʣʘʣʘʨʜʳש ᴅʨʢʝʟ ʙײʣʳסשʳʨ ʙʦʣʫʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ᴅʣʝʤʜʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʝʥʜʽ ʘʙʩʦʣʶʪʪʽ ץʘʞʝʪʪʽʣʽʢ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹʽʟ ʮʠʬʨʣʳץ ʜᴅʫʽʨʛʝ ʪʝʨʝשʽʨʝʢ ʝʥʛʝʥ ʩʘʡʳʥ, ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟ 

ʪʝʭʥʦʣʦʛʠʷʜʘʥ ʘʞʳʨʘʤʘʡʜʳ[1]. ɹײʣ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʝʨʝʤʝʪ ʳסשʘʡʣʳʣʳץ ʧʝʥ 

 שʘʥ ʩʘʡʳʥ ʢʝסʢʝʤʰʽʣʽʛʽ ʜʝ ʙʘʨ ï ʙʘʨ שʘʤʪʘʤʘʩʳʟ ʝʪʢʝʥʽʤʝʥ, ʦʥʳץ ʦʩʳʣʳʤʜʳץ

ʪʘʨʘʣסʘʥ ʢʠʙʝʨץʘʫʽʧʪʝʨ ᴅʣʝʤʽ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʉʘʥʜʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʎʠʬʨʣʳץ ʨʝʚʦʣʶʮʠʷ ʙʽʟʜʽש ᴇʤʽʨ ʩװʨʫ, ʞײʤʳʩ ʽʩʪʝʫ ʞᴅʥʝ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ 

ʞʦʣʳʤʳʟʜʳ ᴇʟʛʝʨʪʪʽ. פʘʟʽʨ ʙʽʟ ʙʠʟʥʝʩʪʽ ʞװʨʛʽʟʝʤʽʟ, ʙʘʡʣʘʥʳʩ ʞʘʩʘʡʤʳʟ, ʩʘʪʳʧ 

ʘʣʘʤʳʟ ʞᴅʥʝ ץʘʨʞʳʤʳʟʜʳ ʦʥʣʘʡʥ ʙʘʩץʘʨʘʤʳʟ. ɹʽʨʘץ ʙײʣ ʳסשʘʡʣʳʣʳץʪʳש 

ʢʝʤʰʽʣʽʛʽ ʜʝ ʙʘʨ. 

ɾʝʣʽʣʽʢ ʙʘʡʣʘʥʳʩʪʳץ שʦʣʘʡʩʳʟ ʪײʩʪʘʨʳ ʜʘ ʙʘʨ, ʙʽʟʜʽץ שʘʟʽʨʛʽ ᴅʣʝʤʥʽש 

ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʳ ʮʠʬʨʣʳץ ʦʩʘʣʜʳץʪʘʨʜʳ ʞʝʢʝ ʤʘץʩʘʪʪʘ ʧʘʡʜʘʣʘʥʘʪʳʥ 

 ʘʰʘץʳʩץ ʽʩʪʽʢʢʝשʳʤʳʥ ʪʫʜʳʨʜʳ. ʉʦʥʳʤʝʥ, ʢʠʙʝʨʢʝץײʘ ʪשʞʘ שʳʣʤʳʩʢʝʨʣʝʨʜʽץ

ʰʦʣʫ[2]: 

ɸ) ʂʠʙʝʨʰʘʙʫʳʣʜʘʨ: ʙײʣ ʚʝʙ-ʩʘʡʪʪʘʨסʘ ᴅʩʝʨ ʝʪʝʪʽʥ ʪʘʨʘʪʳʣסʘʥ ץʳʟʤʝʪ 

ʢᴇʨʩʝʪʫʜʝʥ ʙʘʩ ʪʘʨʪʫ (DDoS) ʰʘʙʫʳʣʜʘʨʳʥʘʥ ʙʘʩʪʘʧ ײץʨʳʣסʳʣʘʨʜʳש 

 .ʘʫʽʧʪʝʨץ ʘ ʜʝʡʽʥʛʽ ʞʘʣʧʳסʜʘʨʣʘʤʘʣʘʨסʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥ ʟʠʷʥʜʳ ʙʘץ ʘʫʽʧʩʽʟʜʽʛʽʥʝץ

ʂʠʙʝʨץʳʣʤʳʩʢʝʨʣʝʨ ʦʣʘʨʜʳ ץʘʨʞʳʣʳץ ʧʘʡʜʘʜʘʥ ʩʘʷʩʠ ʤʘץʩʘʪʪʘʨסʘ ʜʝʡʽʥ 

ᴅʨʪװʨʣʽ ʩʝʙʝʧʪʝʨʤʝʥ ʧʘʡʜʘʣʘʥʘʜʳ. 

ᴄ) ɼʝʨʝʢʪʝʨʜʽש ʙײʟʳʣʫʳ: ʢʝש ʪʘʨʘʣסʘʥ ʪʝʨʤʠʥ, ʷסʥʠ ʭʘʢʝʨʣʝʨ ʞʝʢʝ 

ʜʝʨʝʢʪʝʨ, ץʘʨʞʳʣʳץ ʞʘʟʙʘʣʘʨ ʞᴅʥʝ ʢʽʨʫ, ʪʽʨʢʝʣʫ  ʜʝʨʝʢʪʝʨʽ ʩʠʷץʪʳ ײץʧʠʷ 

ʘץʧʘʨʘʪץʘ ʨץײʩʘʪʩʳʟ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. ɾʝʢʝ ʪײʣסʘʣʘʨ װʰʽʥ ʙײʣ ʢᴇʙʽʥʝʩʝ ʞʝʢʝ 

ʢʫᴅʣʽʢʪʽײ שʨʣʘʥʫʳʥʘ ʞᴅʥʝ ץʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨסʘ ᴅʢʝʣʝʜʽ; ʢʦʤʧʘʥʠʷʣʘʨ װʰʽʥ - 

ʩʝʥʽʤʥʽש ʞʦסʘʣʫʳ ʞᴅʥʝ ʟʘשʜʳ ʩʘʣʜʘʨʳ. 

ɾʝʢʝ ᴇʤʽʨʛʝ ץʦʣ ʩסײʫ: ʙʽʟʜʽש ʮʠʬʨʣʳץ ʽʟʽʤʽʟ ʢʝש, ʙײʣ ʙʽʟʜʽ 

ʢʠʙʝʨץʳʣʤʳʩʢʝʨʣʝʨ ʤʝʥ ʙʝʡʙʝʨʝʢʝʪ ʞʘʨʥʘʤʘ ʙʝʨʫʰʽʣʝʨʜʽש ʜʝʨʝʢʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫʳʥʘ ʦʩʘʣʜʳץ ʪʘʥʳʪʘʜʳ. ʎʠʬʨʣʳץ ʜᴅʫʽʨʜʝ ײץʧʠʷʣʳʣʳץʪʳ ʙײʟʫ 

 .ʣʜʳʨʘʪʘʜʳײʪʳ ʙץʳ ʩʳʟʳסʞᴅʥʝ ʞʝʢʝ ᴇʤʽʨ ʘʨʘʩʳʥʜʘ ץʘʤʜʳסʦץ

ʈʝʟʦʥʘʥʩʪʳץ ʦץʠסʘʣʘʨ: ʤʘשʳʟʜʳ ץʳʟʤʝʪʪʝʨʜʽ ʙײʟʘʪʳʥ ʘʫʨʫʭʘʥʘʣʘʨסʘ 

ʪᴇʣʝʤʜʽʢ ʙʘסʜʘʨʣʘʤʘ ʰʘʙʫʳʣʜʘʨʳ, ʘʣʳʧ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽש 

ʙײʟʳʣʫʳ ʞᴅʥʝ תʢʽʤʝʪʪʽײץ שʧʠʷ ʘץʧʘʨʘʪʳʥʘ ʥץײʩʘʥ ʢʝʣʪʽʨʫ ʮʠʬʨʣʳץ ʩʘʣʘʜʘסʳ 

ʦʩʘʣʜʳץʪʘʨʜʳ ʢᴇʨʩʝʪʝʜʽ. 

ɾʘᴃʘʥʜʳץ ץʘʤʪʫ: ʢʠʙʝʨץʘʫʽʧʪʝʨʜʽש ʰʝʢʘʨʘʩʳ ʞʦץ, ʙײʣ 

ʢʠʙʝʨץʳʣʤʳʩʢʝʨʣʝʨʜʽ ץʘʜʘסʘʣʘʫ ʤʝʥ ץʫʜʘʣʘʫʜʳ ץʠʳʥʜʘʪʘʜʳ. ʍʘʣʳץʘʨʘʣʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץ ʙײʣ ץʘʫʽʧʧʝʥ ʢװʨʝʩʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

ɾʘשʘ ץʘʫʽʧʪʝʨ: ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳʤʝʥ ʞʘשʘ ץʘʫʽʧʪʝʨ ʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ (IoT)(ʠʥʪʝʨʥʝʪ ɺʝʱʝʡ) ʙʝʣʩʝʥʜʽ 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥ ץʘʞʝʪ ʝʪʝʪʽʥ ʞʘשʘ ʦʩʘʣʜʳץʪʘʨʜʳ ʪʫʜʳʨʘʜʳ[3]. 
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ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽ ץʦʣʜʘʥʫ ʘʷʩʳ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ - ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫʜʘʥ ʘʩʳʧ ʪװʩʝʜʽ; ʦʣ ʙʽʟʜʽש ʮʠʬʨʣʳץ 

ᴇʤʽʨʽʤʽʟʜʽש ʪײʪʘʩʪʳסʳʥ, ײץʧʠʷʣʳʣʳסʳʥ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ: 

ɾʝʢʝ ʘץʧʘʨʘʪʪʳ ץʦʨסʘʫ: ʦʣ ʘʜʘʤʜʘʨʜʳ ʞʝʢʝ ʙʘʩʳʥ ײʨʣʘʫʜʘʥ, ʘʣʘʷץʪʳץʪʘʥ 

ʞᴅʥʝ ײץʧʠʷʣʳʣʳץʪʳ ʙײʟʫʜʘʥ ץʦʨסʘʡʜʳ. 

ʄʘשʳʟʜʳ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ץʦʨסʘʫ: ʦʣ ʵʣʝʢʪʨ ʞʝʣʽʣʝʨʽʥ, ʩʫ ʞװʡʝʣʝʨʽʥ 

ʞᴅʥʝ ץʘʨʞʳ ʠʥʩʪʠʪʫʪʪʘʨʳʥ ʢʠʙʝʨץʘʫʽʧʪʝʨʜʝʥ ץʦʨסʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

 ʡʝʣʝʨʽʥװʧʘʨʘʪʳʥ, ᴅʩʢʝʨʠ ʞץʧʠʷ ʘײץ שʢʽʤʝʪʪʽװ ʣײʘʫʽʧʩʽʟʜʽʢ: ʙץ ץʣʪʪʳױ

ʞᴅʥʝ ʙʘʨʣʘʫ ʤᴅʣʽʤʝʪʪʝʨʽʥ ץʦʨסʘʫ. 

ʕʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳץ :ץʘʫʽʧʩʽʟ ץʘʨʞʳʣʳץ ʦʧʝʨʘʮʠʷʣʘʨ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳװ ץʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

ɾʘᴃʘʥʜʳץ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩ: ץʘʟʽʨʛʽ ᴅʣʝʤʜʝ ʍʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽש ʙʽʨʳסשʘʡ ʩʪʘʥʜʘʨʪʪʘʨʳʥ ʙʝʣʛʽʣʝʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʙʣʦʢʯʝʡʥ ʞᴅʥʝ ɿʘʪʪʘʨ 

ʠʥʪʝʨʥʝʪʽ ʪײʨʘץʪʳ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥ ץʘʞʝʪ ʝʪʝʜʽ. 

ɸʣʜʘסʳ ץʘʫʽʧ: ʢʠʙʝʨʰʘʙʫʳʣʜʘʨ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽש ʙײʟʳʣʫʳ 

ʂʠʙʝʨץʳʣʤʳʩʢʝʨʣʝʨ ʢᴇʧʪʝʛʝʥ ʜʝʨʝʢʪʝʨʽ ʙʘʨ ײʡʳʤʜʘʨʜʳ ʙײʟʫ װʰʽʥ 

ʢװʨʜʝʣʽ ʪʘʢʪʠʢʘʥʳ ץʦʣʜʘʥʘʜʳ, ʙײʣ ʞʝʢʝ ʙʘʩʳʥ ײʨʣʘʫסʘ, ץʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨסʘ, 

ʙʝʜʝʣʛʝ ʥץײʩʘʥ ʢʝʣʪʽʨʫʛʝ ʞᴅʥʝ ʟʘשʜʳ ʩʘʣʜʘʨסʘ ᴅʢʝʣʝʜʽ[4]. 

ɾʝʢʝ ʘץʧʘʨʘʪʪʳ ץʦʨסʘʫ 

ɾʝʢʝ ʪײʣסʘʣʘʨ ʢװʰʪʽ ײץʧʠʷ ʩᴇʟʜʝʨʜʽ, ʝʢʽ ʬʘʢʪʦʨʣʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳ 

ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʞʘשʘʨʪʳʧ ʦʪʳʨʫ ʘʨץʳʣʳ ʰʝʰʫʰʽ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. 

ɹʠʟʥʝʩ ʞᴅʥʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ 

 ,ʘ, ʙʝʜʝʣʛʝץץʪʳʣʳץʨʘײʪ ץʘʨʞʳʣʳץ ʘʫʽʧʩʽʟʜʽʢץʳʪʪʘ ʢʠʙʝʨץʘʟʽʨʛʽ ʫʘפ

ʙᴅʩʝʢʝʣʝʩʪʽʢ ʘʨʪʳץʰʳʣʳץʪʘʨסʘ, ʟʘשʥʘʤʘʥʳ ʩʘץʪʘʫסʘ, ʞײʤʳʩʪʳװ שʟʜʽʢʩʽʟʜʽʛʽʥʝ, 

ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥʽש ʪײʪʘʩʪʳסʳʥʘ ʞᴅʥʝ ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ץʦʨסʘʫסʘ ᴅʩʝʨ ʝʪʝʪʽʥ 

ʙʠʟʥʝʩʪʽ ʞװʨʛʽʟʫ װʰʽʥ ʥʝʛʽʟ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʎʠʬʨʣʳץ ʜᴅʫʽʨʜʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʙʠʟʥʝʩ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ, ᴇʡʪʢʝʥʽ: 

 ץʘʨʞʳʣʳץ ʪʘʡץʟʳʣʫʳ ʘʡʪʘʨʣʳײʙ שʜʝʨʝʢʪʝʨʜʽ :ץʪʳʣʳץʨʘײʪ ץʘʨʞʳʣʳפ

ʰʳסʳʥʜʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʩʦʪ ʰʳסʳʥʜʘʨʳ ʤʝʥ ʘʡʳʧʧײʣʜʘʨסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ɹᴅʩʝʢʝʣʝʩʪʽʢ ʘʨʪʳץʰʳʣʳסʳ: ʩʝʥʽʤʜʽ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʜʝʨʝʢʪʝʨ 

 .ʪʳʥʫʰʳʣʘʨʜʳ ʪʘʨʪʘ ʘʣʘʜʳײʘʣʘʡʪʳʥ ʪסʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘץ

ʉᴅʡʢʝʩʪʽʢ: ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ ʪʫʨʘʣʳ ץʘʪʘש ʟʘשʜʘʨ ʢʦʤʧʘʥʠʷʣʘʨʜʘʥ 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʢʝ ʙʘʩʳʤʜʳץ ʙʝʨʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʆʧʝʨʘʮʠʷʣʳפ ץʳʟʤʝʪʪʽװ שʟʜʽʢʩʽʟʜʽʛʽ: ʢʠʙʝʨʰʘʙʫʳʣʜʘʨ ʞײʤʳʩʪʳ ʙײʟʳʧ, 

ʢʽʨʽʩʪʽש ʞʦסʘʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ɾʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥʽש ʪײʪʘʩʪʳסʳ: ʩʝʥʽʤʜʽ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʢᴇʙʽʥʝʩʝ 

ʩʝʨʽʢʪʝʩʪʝʨʤʝʥ ʞᴅʥʝ ʞʝʪʢʽʟʫʰʽʣʝʨʤʝʥ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳץ שʘʞʝʪʪʽ ʰʘʨʪʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[5]. 

ɿʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ץʦʨסʘʫ: ʟʠʷʪʢʝʨʣʽʢ ʤʝʥʰʽʢʪʽ ץʦʨסʘʫ ʙᴅʩʝʢʝʛʝ 

 .ʳʟʜʳשʰʽʥ ᴇʪʝ ʤʘװ ʘʙʽʣʝʪʪʽʣʽʢץ

ʂʠʙʝʨץʘʫʽʧʪʝʨ ʰʝʢʘʨʘʜʘʥ ʘʩʳʧ ʪװʩʝʪʽʥ ʜᴅʫʽʨʜʝ ʙװʢʽʣ ᴅʣʝʤ װʢʽʤʝʪʪʝʨʽ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽש ʤʘשʳʟʜʳʣʳסʳʥ ʪװʩʽʥʜʽ. ʆʣʘʨ ʮʠʬʨʣʳץ ʜᴅʫʽʨʛʝ ʙʘʡʣʘʥʳʩʪʳ 
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ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʟʘʡʪʫʜʘ ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʜʳ. ʄʽʥʝ, ʦʣʘʨʜʳץ שʘʪʳʩʫʳ ʪʫʨʘʣʳ 

ʪʦʣʳסʳʨʘץ ʰʦʣʫ: 

- ɽʨʝʞʝʣʝʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ץʘʙʳʣʜʘʫ: ʙװʢʽʣ ᴅʣʝʤʜʝʛʽ װʢʽʤʝʪʪʝʨ 

 ʡʳʤʜʘʨʜʳײ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʙʝʣʛʽʣʝʫ ʞᴅʥʝ שʘʫʽʧʩʽʟʜʽʢʪʽץ

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʢʝ ʙʘʩʳʤʜʳץ ʙʝʨʫʛʝ ʰʘץʳʨʫ װʰʽʥ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʙʦʡʳʥʰʘ ʝʨʝʞʝʣʝʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ʝʥʛʽʟʫʜʝ. ʄʳʩʘʣ 

ʨʝʪʽʥʜʝ ɸʤʝʨʠʢʘ ײפʨʘʤʘ ʐʪʘʪʪʘʨʳʥʜʘסʳ NIST ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʩʽ ʤʝʥ 

ɽʫʨʦʧʘʜʘסʳ GDPR ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʟʘשʜʳ ʤʽʥʜʝʪʪʝʤʝ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʍʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ: ʢʠʙʝʨץʘʫʽʧʪʝʨ ʰʝʢʘʨʘʥʳ ʙʽʣʤʝʡʜʽ, ʩʦʥʜʳץʪʘʥ 

 ʳʣʳץʧʘʨʘʪ ʘʣʤʘʩʫ ʘʨץʪᴅʞʽʨʠʙʝʣʝʨ ʪʫʨʘʣʳ ʘ ץʘʫʽʧʪʝʨ ʤʝʥ ʦʟʳץ ʢʽʤʝʪʪʝʨװ

ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʳʥʪʳʤʘץʪʘʩʘʜʳ. ɹʽʨʽʢʢʝʥ ױʣʪʪʘʨ ױʡʳʤʳ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽש ʞʘᴃʘʥʜʳץ ʥʦʨʤʘʣʘʨʳʥ ʘʣסʘ ʪʘʨʪʘʜʳ, ʘʣ ʀʥʪʝʨʧʦʣ ʩʠʷץʪʳ 

 ʪʳץʡʣʝʩʪʽʨʝʜʽ. ʅɸʊʆ ʩʠʷװ ʰ-ʞʽʛʝʨʽʥװʢ שʘʫ ʦʨʛʘʥʜʘʨʳʥʳסʦʨץ ץʳץײץ ʡʳʤʜʘʨײ

ʘʣʴʷʥʩʪʘʨ ʢʠʙʝʨץʘʫʽʧʪʝʨʤʝʥ ʙʽʨʛʝ ʢװʨʝʩʝʜʽ[6]. 

ʄʘשʳʟʜʳ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ץʦʨסʘʫ: װʢʽʤʝʪʪʝʨ ʵʣʝʢʪʨ ʞʝʣʽʣʝʨʽ ʤʝʥ ץʘʨʞʳ 

ʠʥʩʪʠʪʫʪʪʘʨʳ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ץʦʨסʘʫסʘ ʙʘʩʳʤʜʳץ ʙʝʨʝʜʽ, 

ᴇʡʪʢʝʥʽ ʙײʣ ʞװʡʝʣʝʨʛʝ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨ ʘʧʘʪʪʳ ʙʦʣʫʳ ʤװʤʢʽʥ. ʆʣʘʨ ʞʝʢʝ 

ʩʝʢʪʦʨ ײʡʳʤʜʘʨʳʤʝʥ ʥײʩץʘʫʣʳץʪʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʳץʪʠʤʘʣ ץʘʫʽʧʪʝʨʛʝ ʞʘʫʘʧ 

ʙʝʨʫ װʰʽʥ ʳʥʪʳʤʘץʪʘʩʘʜʳ, ʘʣ ʽʰʢʽ ץʘʫʽʧʩʽʟʜʽʢ ʜʝʧʘʨʪʘʤʝʥʪʽ ʩʠʷץʪʳ ʘʛʝʥʪʪʽʢʪʝʨ 

ʪײʨʘץʪʳʣʳץ ʧʝʥ ץʦʨסʘʫסʘ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʩʘʣʘʩʳʥʜʘסʳ ʢʘʜʨ ʪʘʧʰʳʣʳסʳ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʤʘʤʘʥʜʘʨʳʥʘ ʩײʨʘʥʳʩʪʳש ʘʨʪʫʳ ʢʠʙʝʨץʘʫʽʧʪʝʨ 

ʩʘʥʳʥʳש ᴇʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ.  

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʩʘʣʘʩʳʥʜʘסʳ ʢʘʜʨ ʪʘʧʰʳʣʳסʳʥ ʞʦʶ ʤװʤʢʽʥ .ʩʪʽʛʽ 

ʠʥʮʠʜʝʥʪʪʝʨʛʝ ʞʘʫʘʧ ʙʝʨʫʜʽש ʢʝʰʽʛʫʽʥʝ, ײʟʘץ ʫʘץʳʪץʘ ʪʦץʪʘʧ ץʘʣʫסʘ ʞᴅʥʝ 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ץʳʟʤʝʪʪʝʨʽʥʝ ʰʳסʳʥʜʘʨʜʳש ᴇʩʫʽʥʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɹײʣ 

ʪʘʧʰʳʣʳץʪʳ ʞʦʶ װʰʽʥ ʤʳʥʘʣʘʨ ץʘʞʝʪ[7]: 

ɹʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʢᴅʩʽʧʪʽʢ ʦץʳʪʫ: ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ץʘʫʽʧ-ץʘʪʝʨʜʽ 

ʪʘʣʜʘʫ ʞᴅʥʝ ʵʪʠʢʘʣʳץ ʭʘʢʝʨʣʽʢ ʩʠʷץʪʳ ʩʘʣʘʣʘʨʜʳ ץʘʤʪʠʪʳʥ 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽש ʩʦסשʳ ʜʘסʜʳʣʘʨʳʥ װʡʨʝʪʫ װʰʽʥ ʦץʫ ʞʦʩʧʘʨʣʘʨʳʥ 

ʞʘשʘʨʪʫʳ ʢʝʨʝʢ. CISSP ʞᴅʥʝ CEH ʩʠʷץʪʳ ʩʘʣʘʣʳץ ʩʝʨʪʠʬʠʢʘʪʪʘʨʜʳ 

ʳʥʪʘʣʘʥʜʳʨʫ ʢʝʨʝʢ. תʟʜʽʢʩʽʟ ʦץʳʪʫ ᴇʪʝ ʤʘשʳʟʜʳ ʞᴅʥʝ ʞײʤʳʩ ʙʝʨʫʰʽʣʝʨ 

 .ʦʣʜʘʫʳ ʢʝʨʝʢץ ʳʪʫʜʳץʟʜʽʢʩʽʟ ʦװ

 ʳסʳʣʳʤʠ ʦʨʪʘʣʘʨ ʤʝʥ ᴇʥʝʨʢᴅʩʽʧ ʘʨʘʩʳʥʜʘס ,ʘʥʜʘץʦʨʳʪʘ ʘʡʪפ

ʳʥʪʳʤʘץʪʘʩʪʳס :ץʳʣʳʤʠ ʦʨʪʘʣʘʨ ʤʝʥ ᴇʥʝʨʢᴅʩʽʧ ʩʪʫʜʝʥʪʪʝʨʛʝ ʩʘʣʘʜʘסʳ 

ʧʨʘʢʪʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝ ʤʝʥ ʙʘʡʣʘʥʳʩʪʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, 

ʪʘסʳʣʳʤʜʘʤʘʣʘʨʜʳ, ʙʽʨʣʝʩʢʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞᴅʥʝ ʰᴅʢʽʨʪʪʝʨʜʽ 

 ʤʳʩ ʽʩʪʝʫʽ ʢʝʨʝʢ. ʉʘʣʘ ʢᴇʰʙʘʩʰʳʣʘʨʳ ʙʽʣʽʤײʰʽʥ ʙʽʨʣʝʩʽʧ ʞװ ʡʳʤʜʘʩʪʳʨʫײ

ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ʥʘץʪʳ ᴅʣʝʤ ʪᴅʞʽʨʠʙʝʩʽʤʝʥ ʙᴇʣʽʩʝ ʘʣʘʜʳ. 
 

ʇaʡʜaʣaʥʳʣסaʥ ᴅʜeʙʠeʪʪep ʪʽʟʽʤʽ: 
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 ʓ ɿɸʄɸʅɸʋʀ ʊʈɽʅɼʊɽʈנʁɽʃɽʈɯ ʉɸʃɸʉʓʅɼɸתɸʋɯʇʉɯɿɼɯʂ ɾפ

 

ɸʙʜʫʚʘʣʠʝʚ ɸ.ɸ., ʐʘʜʠʭʦʜʞʘʝʚ ʐ.ɸ., ɸʙʜʫʭʘʣʠʢ ɸ.ʉ. 

 .ʳʪʫʰʳ ɹʘʢʪʠʙʘʝʚ ʂ.ʆץʘ ʦסʢ., ʘ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʬ.-ʤס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʩʪʦʤ ʫʛʨʦʟ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʥʦʚʳʤ ʚʳʟʦʚʘʤ. ʉʝʛʦʜʥʷ 

ʤʳ ʥʘʙʣʶʜʘʝʤ ʨʷʜ ʟʥʘʯʠʤʳʭ ʪʝʥʜʝʥʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ, ʣʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

Summary: With the development of technology and the growth of threats in the field of 

information security, security systems are constantly adapting to new challenges. Today, we are 

witnessing a number of significant trends aimed at improving the level of data protection, personal 

security and the security of critical infrastructure. 
 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʜʽ, ʞʝʣʽʣʝʨʜʽ ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ 

ʮʠʬʨʣʳץ ʰʘʙʫʳʣʜʘʨʜʘʥ ץʦʨסʘʫ ʪᴅʞʽʨʠʙʝʩʽ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ. 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞʝʢʝ ʘʜʘʤʜʘʨ ʤʝʥ ײʡʳʤʜʘʨʜʳ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʘʥ ʞᴅʥʝ 

 .ʦʣʜʘʥʳʣʘʜʳץ ʰʽʥװ ʘʫסʦʨץ ʘʣʪʫʜʘʥסʨʣʘʫʜʘʥ ʥʝʤʝʩʝ ʞʦײ ʧʘʨʘʪʪʳץʧʠʷ ʘײץ

5G ʞʝʣʽʩʽ ʙʘʨ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ 

5G ʞʝʣʽʣʝʨʽʥʽװ שʟʜʽʢʩʽʟ ʜʘʤʫʳʤʝʥ ʦʣʘʨסʘ ץʦʩʳʣʫ ʤװʤʢʽʥʜʽʛʽ ʟʘʪʪʘʨ 

ʠʥʪʝʨʥʝʪʽʥʽש (IoT) ʘʨץʘʩʳʥʜʘ ʰʳʥʜʳץץʘ ʘʡʥʘʣʜʳ. ᴄʨ ʪװʨʣʽ ײץʨʳʣסʳʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳש ʙײʣ ʪװʨʽ ʦʣʘʨʜʳ ʩʳʨʪץʳ ʰʘʙʫʳʣʜʘʨסʘ ʥʝʤʝʩʝ ʢʝʟ-

ʢʝʣʛʝʥ ʙʝʣʛʽʩʽʟ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʪʝʣʽʢʪʝʨʛʝ ʦʩʘʣ ʝʪʝʜʽ. 5G ʞʝʣʽʣʝʨʽʥ 

ʜʘʤʳʪʫʜʳש ᴅʨ ʢʝʟʝשʽ ʞʝʣʽʣʽʢ ʰʘʙʫʳʣʜʘʨסʘ ᴅʢʝʣʝʜʽ. פʘʫʽʧʩʽʟʜʽʢ ʩʘʣʘʩʳʥʜʘסʳ 

ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ ʤʳʥʘʜʘʡ:  

1. ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ 

ɼʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫʜʳ ʢװʰʝʡʪʫ: ʜʝʨʙʝʩ ʜʝʨʝʢʪʝʨ ʤʝʥ ʘץʧʘʨʘʪʪʳש ʘסʳʧ ʢʝʪʫ 

ʢᴇʣʝʤʽʥʽש ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʠʟʥʝʩ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ײץʨʳʣʳʤʜʘʨ 

ʘץʧʘʨʘʪʪʳ ץʦʨסʘʫ ʞᴇʥʽʥʜʝʛʽ ʰʘʨʘʣʘʨʜʳ ʢװʰʝʡʪʝʜʽ. ʐʠʬʨʣʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ 

ʝʥʛʽʟʫ, ʙײʣʪʪʳ ʩʘץʪʘʫ ʞᴅʥʝ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ ץʦʨסʘʫ ʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʛʝ 

ʘʡʥʘʣʫʜʘ. 
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GDPR ʞᴅʥʝ ʙʘʩץʘ ʝʨʝʞʝʣʝʨ: ɽʫʨʦʧʘʜʘ ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫʜʳש ʞʘʣʧʳ 

ʝʨʝʞʝʩʽ (GDPR) ʝʥʛʽʟʽʣʛʝʥʥʝʥ ʢʝʡʽʥ ʢᴇʧʪʝʛʝʥ ʝʣʜʝʨ ʜʝʨʝʢʪʝʨ ץʘʫʽʧʩʽʟʜʽʛʽʥʝ 

 ʪʘʫ ʞᴅʥʝץʰʝʡʪʪʽ. ʂʦʤʧʘʥʠʷʣʘʨ ʞʝʢʝ ʜʝʨʝʢʪʝʨʜʽ ʩʘװʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʜʳ ʢץ

ᴇשʜʝʫ ʙʦʡʳʥʰʘ ץʘʪʘש ʥʦʨʤʘʣʘʨʜʳ ʩʘץʪʘʫסʘ ʤʽʥʜʝʪʪʽ, ʙײʣ ʙʘʨʣʳץ ʜʝשʛʝʡʜʝʛʽ 

 .ʡʝʩʽʥʝ ᴅʩʝʨ ʝʪʝʜʽ[1]װʘʫʽʧʩʽʟʜʽʢ ʞץ

Zero Trust Architecture: ʙײʣ ʧʘʡʜʘʣʘʥʫʰʳ ײʡʳʤʥʳש ʽʰʽʥʜʝ ʥʝʤʝʩʝ 

ʩʳʨʪʳʥʜʘ ʙʦʣסʘʥʳʥʘ ץʘʨʘʤʘʩʪʘʥ, ᴅʨʙʽʨ ʩײʨʘʫʜʳ ʪʝʢʩʝʨʛʝʥʥʝʥ ʢʝʡʽʥ סʘʥʘ 

ʢᴅʩʽʧʦʨʳʥ ʞʝʣʽʩʽʥʝ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʪʳʥ ʪᴅʩʽʣ. ʉʦסשʳ 

ʞʳʣʜʘʨʳ ʙײʣ ʪײʞʳʨʳʤʜʘʤʘ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʘʨʪʪʳʨʫ װʰʽʥ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ 

ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʝʥʛʽʟʽʣʫʜʝ. 

2. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ ץʘʫʽʧʩʽʟʜʽʛʽ 

 ץʘʫʽʧʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʞᴅʥʝ ʤʘʰʠʥʘʣʳפ

ʦץʳʪʫ (ML) ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʘʫʳʪץʫʣʘʨ ʤʝʥ ץʘʫʽʧʪʝʨʜʽ ʘʥʳץʪʘʫ װʰʽʥ 

 ʘ ʞᴅʥʝסʣʢʝʥ ʢᴇʣʝʤʽʥ ʪʘʣʜʘʫװ שʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʜʝʨʝʢʪʝʨʜʽײʦʣʜʘʥʳʣʘʜʳ. ɹץ

ʘʜʘʤʥʳש ʥʘʟʘʨʳʥʘʥ ʪʳʩ ץʘʣʫʳ ʤװʤʢʽʥ ʢװʜʽʢʪʽ ᴅʨʝʢʝʪʪʝʨʜʽ ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʐʘʙʫʳʣʜʘʨʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ AI: ʳץʪʠʤʘʣ ץʘʫʽʧʪʝʨʜʽ ʙʦʣʞʘʫ ʞᴅʥʝ 

 ʰʽʥ AI ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝװ ʨʫײץ ʘʥʳʩ ʤʝʭʘʥʠʟʤʜʝʨʽʥסʦʨץ

ʦץʠסʘʣʘʨסʘ ʞʳʣʜʘʤ ʞʘʫʘʧ ʙʝʨʫ (ʤʳʩʘʣʳ, ʰʘʙʫʳʣʜʘʫʰʳ IP ʤʝʢʝʥʞʘʡʣʘʨʳʥ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʙʣʦʢʪʘʫ). 

ʌʠʰʠʥʛ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷʤʝʥ ʢװʨʝʩʫ: AI ʵʣʝʢʪʨʦʥʜʳץ 

ʧʦʰʪʘʥʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʩװʟʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʞᴅʥʝ ʘʣʘʷץʪʳץ ʩʘʡʪʪʘʨʜʳ ʘʥʳץʪʘʫ 

ʘʨץʳʣʳ ʬʠʰʠʥʛʪʽʢ ʰʘʙʫʳʣʜʘʨʤʝʥ ʢװʨʝʩʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

 ʰʽʥ ɹʣʦʢʯʝʡʥװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ ʘʫʽʧʩʽʟʜʽʢʪʽפ .3

ʆʨʪʘʣʳץʪʘʥʜʳʨʳʣʤʘסʘʥ ʞװʡʝʣʝʨ: ʙʣʦʢʯʝʡʥ ʜʝʨʝʢʪʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ 

 ʰʽʥװ ʘʫʽʧʩʽʟ ʪʨʘʥʟʘʢʮʠʷʣʘʨ ʞʘʩʘʫ ʞᴅʥʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷץ ,ʘʤʪʘʤʘʩʳʟ ʝʪʫץ

ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ʙʘʨʣʳץ ʜʝʨʝʢʪʝʨ ʰʠʬʨʣʘʥסʘʥ ʞᴅʥʝ 

ʙʣʦʢʯʝʡʥʛʝ ʞʘʟʳʣסʘʥ ʞװʡʝʥʽ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʦʥʳ ᴇʟʛʝʨʪʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ. 

Blockchain ʘʨץʳʣʳ ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ: Blockchain ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳ 

ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʜʝ ײץʧʠʷ ʩᴇʟʜʝʨʜʽ ʥʝʤʝʩʝ ʞʝʢʝ ʜʝʨʝʢʪʝʨʜʽ 

ʩʘץʪʘʤʘʡ ץʘʫʽʧʩʽʟ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. ɹײʣ 

ʜʝʨʝʢʪʝʨʜʽש ʙײʟʳʣʫʳ ʤʝʥ ʩʝʨʚʝʨʣʝʨʛʝ ʰʘʙʫʳʣ ʞʘʩʘʫ ץʘʫʧʽʥ ʘʟʘʡʪʘʜʳ. 

ʌʠʥʪʝʭ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘסʘ ʀʥʪʝʛʨʘʮʠʷ: ɹʣʦʢʯʝʡʥ ץʘʨʞʳʣʳץ 

ʪʨʘʥʟʘʢʮʠʷʣʘʨʜʘסʳ ץʘʫʽʧʩʽʟʜʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʣʦʛʠʩʪʠʢʘʣʳץ 

ʪʽʟʙʝʢʪʝʨʜʝʛʽ ʪʘʫʘʨʣʘʨ ʤʝʥ ᴇʥʽʤʜʝʨʜʽ ץʘʜʘסʘʣʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ, ʙײʣ 

ʘʣʘʷץʪʳץ ʪᴅʫʝʢʝʣʜʝʨʽʥ ʘʟʘʡʪʘʜʳ. 

4. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ (IoT) ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ 

IoT ײץʨʳʣסʳʣʘʨʳʥ ץʦʨסʘʫ: ץʦʩʳʣסʘʥ ײץʨʳʣסʳʣʘʨ ʩʘʥʳʥʳש ᴇʩʫʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ (ʘץʳʣʜʳ װʡʣʝʨ, ʤʝʜʠʮʠʥʘʣʳײץ ץʨʳʣסʳʣʘʨ, ɸʚʪʦʤʦʙʠʣʴʜʝʨ ʞᴅʥʝ 

ʪ.ʙ.) ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽץ שʘʫʽʧʩʽʟʜʽʛʽ ʤʘשʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

 ʘʥ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʘʥסʳʪʪʘʣסʘ ʙʘסʳʣʘʨסʨʳʣײץ ʡʝʣʝʨʽ ʦʩʳװʘʫʽʧʩʽʟʜʽʢ ʞץ

 .ʘʥסʳʪʪʘʣסʘ ʙʘסʘʫסʦʨץ
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IoT ʦʩʘʣʜʳץʪʘʨʳ ʘʨץʳʣʳ ʰʘʙʫʳʣʜʘʨ: ʢᴇʧʪʝʛʝʥ IoT ײץʨʳʣסʳʣʘʨʳʥʜʘ 

ʞʝʪʢʽʣʽʢʪʽ ץʦʨסʘʥʳʩ ʞʦץ ʝʢʝʥʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʭʘʢʝʨʣʝʨ ʦʣʘʨʜʳ ʞʝʣʽʛʝ ʢʽʨʫ 

ʥװʢʪʝʣʝʨʽ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʘʜʳ. ʉʦʥʜʳץʪʘʥ ʤײʥʜʘʡ ײץʨʳʣסʳʣʘʨ װʰʽʥ ʞʘשʘ 

 .ʨʜʝ ᴅʟʽʨʣʝʥʫʜʝװʘʫʽʧʩʽʟʜʽʢ ʩʪʘʥʜʘʨʪʪʘʨʳ ʙʝʣʩʝʥʜʽ ʪץ

ɾʝʣʽʣʝʨʜʽ ʩʝʛʤʝʥʪʪʝʫ ʞᴅʥʝ ʪʨʘʬʠʢʪʽ ʙʘץʳʣʘʫ: ʞʝʣʽʣʝʨʜʽ ʙʘץʳʣʘʫ ʞᴅʥʝ 

ʩʝʛʤʝʥʪʪʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ IoT ײץʨʳʣסʳʣʘʨʳʥ ʢʦʤʧʘʥʠʷ 

ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʙʘʩץʘ ʙᴇʣʽʢʪʝʨʽʥʝʥ ʦץʰʘʫʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, 

ʰʘʙʫʳʣʜʘʨʜʘʥ ʙʦʣʘʪʳʥ ʟʠʷʥʜʳ ʘʟʘʡʪʘʜʳ. 

5. ʂʠʙʝʨץʘʫʽʧʪʝʨ ʞᴅʥʝ ʤʘשʳʟʜʳ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ץʦʨסʘʫ 

ʀʥʬʨʘײץʨʳʣʳʤʜʳץ ʰʘʙʫʳʣʜʘʨ: ʩʦסשʳ ʞʳʣʜʘʨʳ ʤʘשʳʟʜʳ 

ʠʥʬʨʘײץʨʳʣʳʤסʘ (ʵʥʝʨʛʝʪʠʢʘ, ʢᴇʣʽʢ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ) ʰʘʙʫʳʣʜʘʨʜʳש ᴇʩʫʽ 

ʙʘʡץʘʣʜʳ. ɽʣʜʝʨ ʤʝʥ ײʡʳʤʜʘʨ ʤʦʥʠʪʦʨʠʥʛ ʧʝʥ ץʦʨסʘʫʜʳש ʥʝײסʨʣʳʤ ʢװʨʜʝʣʽ 

ʞװʡʝʣʝʨʽʥ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʦʩʳʥʜʘʡ ʦʙʲʝʢʪʽʣʝʨʜʽ ץʦʨסʘʫ װʰʽʥ ץʘʫʽʧʩʽʟʜʽʢ 

ʰʘʨʘʣʘʨʳʥ ʢװʰʝʡʪʫʜʝ. 

SCADA ʞװʡʝʣʝʨʽ: ʵʥʝʨʛʝʪʠʢʘ ʞᴅʥʝ ʩʫʤʝʥ ʞʘʙʜʳץʪʘʫ ʩʠʷץʪʳ ʩʘʣʘʣʘʨʜʘסʳ 

ʧʨʦʮʝʩʪʝʨʜʽ ʙʘʩץʘʨʫ ʞᴅʥʝ ʙʘץʳʣʘʫ װʰʽʥ SCADA ʞװʡʝʣʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ[2]. 

ʆʣʘʨ ʭʘʢʝʨʣʝʨ װʰʽʥ ʥʳʩʘʥʘסʘ ʘʡʥʘʣʘʜʳ, ʙײʣ ʦʟʳץ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳ ץʦʨסʘʫʜʳ ʢװʰʝʡʪʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʂʠʙʝʨ ʩʦסʳʩʪʘʨ ʤʝʥ ʰʘʙʫʳʣʜʘʨʜʘʥ ץʦʨסʘʫ: ʩʘʷʩʠ ʪײʨʘץʩʳʟʜʳץ ʧʝʥ ʢʠʙʝʨ 

ʩʦסʳʩ ץʘʫʧʽ ʞʘסʜʘʡʳʥʜʘ ײʣʪʪʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʘʨʜʳ ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʢʝʤʝʣʝʨ 

ʤʝʥ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʞײʤʳʩʳʥ ʧʘʨʘʣʠʟʜʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʰʘʙʫʳʣʜʘʨʜʘʥ 

 .ʘ ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳסʘʫסʦʨץ

6. ɾʘץʩʘʨʪʳʣסʘʥ ʙʠʦʤʝʪʨʠʷ ʞᴅʥʝ ʢᴇʧ ץʘʙʘʪʪʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ 

ɹʠʦʤʝʪʨʠʷʣʳץ ʞװʡʝʣʝʨ: ʩʦסשʳ ʞʳʣʜʘʨʳ ʙʠʦʤʝʪʨʠʷ (ʩʘʫʩʘץ ʽʟʜʝʨʽ, ʙʝʪʪʽ 

ʪʘʥʫ, ʠʨʠʩ) ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʜʘʥ ʙʘʥʢʪʽʢ ʦʧʝʨʘʮʠʷʣʘʨסʘ ʜʝʡʽʥʛʽ ᴅʨʪװʨʣʽ 

ʩʘʣʘʣʘʨʜʘ ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘʜʳ. 

ʂᴇʧ ץʘʙʘʪʪʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ: ʢᴇʧ ץʘʙʘʪʪʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʞװʡʝʩʽ 

(ʤʳʩʘʣʳ, ʧʘʨʦʣʴ ʤʝʥ ʩʘʫʩʘץ ʽʟʽʥ ʧʘʡʜʘʣʘʥʫ) ʨץײʩʘʪʩʳʟ ʢʽʨʫʜʝʥ ʞᴅʥʝ "ʘʜʘʤ 

ʘʨʘʩʳʥʜʘסʳ" ʰʘʙʫʳʣʜʘʥ ץʦʩʳʤʰʘ ץʦʨסʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ (man-in-the-

middle). 

 ʘʟʽʨʛʽפ :ʳץʣײץ-ʤʽʥʝʟ שʘʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳץʦʣ ʞʝʪʢʽʟʫʜʽ ʙʘʩפ

 שʳʥ ʪʘʣʜʘʫʜʳ ʦʣʘʨʜʳץʣײץ-ʤʽʥʝʟ שʦʣʜʘʥʫʰʳʣʘʨʜʳץ ʡʝʣʝʨʽװʘʫʽʧʩʽʟʜʽʢ ʞץ

ᴅʨʝʢʝʪʪʝʨʽʥʜʝʛʽ ʘʫʳʪץʫʣʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʢװʜʽʢʪʽ ᴅʨʝʢʝʪʪʝʨ ʢʝʟʽʥʜʝ ץʦʣ 

ʞʝʪʽʤʜʽʣʽʢʪʽש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ץʦʣʜʘʥʘ ʙʘʩʪʘʡʜʳ. 

7. Cloud Security (ʙײʣʪʪʳץ ץʳʟʤʝʪʪʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽ) 

ɹײʣʪʪʘסʳ ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ: ʙײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʞʘʧʧʘʡ ʢᴇʰʫ ʞᴅʥʝ 

ʙײʣʪʪʘ ʜʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ ʞʘסʜʘʡʳʥʜʘ ʤײʥʜʘʡ ʜʝʨʝʢʪʝʨʜʽ ʩʝʥʽʤʜʽ ץʦʨסʘʫ 

 ʘʨʫץʳʥ ʙʘʩסʳץײץ ʦʣ ʞʝʪʢʽʟʫץ ,ʘʞʝʪʪʽʣʽʛʽ ʘʨʪʘʜʳ[3]. ʐʠʬʨʣʘʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳץ

ʞᴅʥʝ ʢᴇʧ ʬʘʢʪʦʨʣʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʙײʣʪʪʳץ ʞװʡʝʣʝʨ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʤʘשʳʟʜʳ 

ʘʩʧʝʢʪʽʣʝʨʽʥʝ ʘʡʥʘʣʫʜʘ. 

ʄʦʥʠʪʦʨʠʥʛ װʰʽʥ AI/ML ʠʥʪʝʛʨʘʮʠʷʩʳ: ʙײʣʪʪʳץ ץʳʟʤʝʪʪʝʨ ʅʘץʪʳ 

ʫʘץʳʪʪʘסʳ ʜʝʨʝʢʪʝʨʜʽ ʙʘץʳʣʘʫ ʞᴅʥʝ ץʦʨסʘʫ, ʙײʣʪʪʳץ ʀʥʬʨʘײץʨʳʣʳʤ 

ʜʝשʛʝʡʽʥʜʝʛʽ ץʘʫʽʧʪʝʨʜʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʣʘʨסʘ ʞʘʫʘʧ ʙʝʨʫ װʰʽʥ AI ʞᴅʥʝ ML-ʜʽ 

ʢᴇʙʽʨʝʢ ʧʘʡʜʘʣʘʥʘʜʳ. 
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ɾʝʢʝ ʙײʣʪʪʘʨ ʤʝʥ ʛʠʙʨʠʜʪʽ ʰʝʰʽʤʜʝʨ: ʢʦʤʧʘʥʠʷʣʘʨ ᴇʟ ʜʝʨʝʢʪʝʨʽʥʽש 

 ʰʽʥ ʞʝʢʝ ʞᴅʥʝװ ʘʣʜʳʥ ʘʣʫ שʳʧ ʢʝʪʫʜʽסʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ʘץ ʘʫʽʧʩʽʟʜʽʛʽʥץ

ʛʠʙʨʠʜʪʽ ʙײʣʪʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʢᴇʰʫʜʝ. 

8. ʆʩʘʣʜʳץʪʘʨʜʳ ʙʘʩץʘʨʫ ʞᴅʥʝ ʦץʠסʘʣʘʨסʘ ʞʘʫʘʧ ʙʝʨʫ 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʠʥʮʠʜʝʥʪʪʝʨʛʝ ʞʘʫʘʧ ʙʝʨʫ: ᴇʩʽʧ ʢʝʣʝ ʞʘʪץʘʥ 

 ʢᴇʙʝʶʽʥʝ ʞʘʫʘʧ ʨʝʪʽʥʜʝ ʢᴇʧʪʝʛʝʥ שʘʫʽʧʪʝʨʛʝ ʞᴅʥʝ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʳץ

ʢʦʤʧʘʥʠʷʣʘʨ ץʘʫʽʧʪʝʨʜʽ ʪʝʟ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʘʚʪʦʤʘʪʪʳ ʠʥʮʠʜʝʥʪʪʝʨʜʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʞʘʫʘʧ ʙʝʨʫ ʞװʡʝʣʝʨʽʥ (SOAR) 

ʝʥʛʽʟʫʜʝ[4]. 

ʆʩʘʣʜʳץʪʘʨʜʳ ʙʘʩץʘʨʫ: ץʘʫʽʧʩʽʟʜʽʢʪʽש ʟʘʤʘʥʘʫʠ ʪᴅʩʽʣʜʝʨʽ ʠʥʬʨʘײץʨʳʣʳʤ 

ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש ᴅʣʩʽʟ ʞʘץʪʘʨʳʥ ʘʥʳץʪʘʫ װʰʽʥ ʦʩʘʣʜʳץ 

ʩʢʘʥʝʨʣʝʨʽʥ ʙʝʣʩʝʥʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʠʜʳ, ʙײʣ ʟʠʷʥʢʝʩʪʝʨ ʦʩʘʣʜʳץʪʘʨʜʳ 

ʧʘʡʜʘʣʘʥʘ ʘʣʤʘʡ ʪײʨʳʧ ʦʣʘʨʜʳ ʫʘץʪʳʣʳ ʞʦʶסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʦʨʳʪʳʥʜʳפ

 ʘʫ ʤʝʥ ʞʘʩʘʥʜʳסʦʨץ ʘʫʽʧʩʽʟʜʽʢ ʪʨʝʥʜʪʝʨʽ ʜʝʨʝʢʪʝʨʜʽץ ʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʠʥʪʝʣʣʝʢʪʪʽ ʧʘʡʜʘʣʘʥʫʜʘʥ ʙʘʩʪʘʧ ʢװʰʝʡʪʽʣʛʝʥ ɹʠʦʤʝʪʨʠʷ ʤʝʥ IoT 

 ʘ ʜʝʡʽʥʛʽ ʢᴇʧʪʝʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʪᴅʩʽʣʜʝʨʜʽסʘʫסʦʨץ ʳʣʘʨʳʥסʨʳʣײץ

 ʟʜʽʢʩʽʟ ʜʘʤʫʳװ שʘʫʽʧʪʝʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳץ ʘʤʪʠʜʳ. ɾʳʣʜʘʤ ᴇʟʛʝʨʝʪʽʥץ

ʞʘסʜʘʡʳʥʜʘ ʪʠʽʤʜʽ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽ ʙʘʨʣʳץ ʤʘʡʜʘʥʜʘʨʜʘ ʩʝʥʽʤʜʽ ץʦʨסʘʫʜʳ 

 .ʛʝʡʣʽ ʙʦʣʫʳ ʢʝʨʝʢשʰʽʥ ʠʢʝʤʜʽ ʞᴅʥʝ ʢᴇʧ ʜʝװ ʘʤʪʘʤʘʩʳʟ ʝʪʫץ
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ɹʃʆʂʏɽʁʅ ʀ ʂʈʀʇʊʆɻʈɸʌʀʗ ɺ ʈɸɿʈɸɹʆʊʂɽ ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ 

 

ɸʚʝʨʢʠʥ ʈ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʧʝʮ. ʜʠʩʮʠʧʣʠʥ ʄʫʩʪʘʬʘʝʚʘ ʃ.ʊ. 

ʂʦʣʣʝʜʞ çʄʠʨʘʩè, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʙʣʦʢʯʝʡʥ ʤʝʥ ʢʨʠʧʪʦʛʨʘʬʠʷʥʳϬ ʥʝʛʽʟʜʝʨʽ ʞϸʥʝ ʦʣʘʨʜʳϬ 

ʙʘϤʜʘʨʣʘʤʘʣʳϨ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ϸʟʽʨʣʝʫʜʝʛʽ ʤʘϬʳʟʳ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ɹʣʦʢʯʝʡʥ 

ʦʨʪʘʣʳϨʪʘʥʜʳʨʳʣʤʘϤʘʥ ʞϸʥʝ ʘʰʳϨ ʞϮʡʝʣʝʨʜʽ Ϩϰʨʳʧ, ʜʝʨʝʢʪʝʨʜʽ Ϻʟʛʝʨʽʩʪʝʨʜʝʥ ϨʦʨϤʘʡʜʳ, 

ʘʣ ʢʨʠʧʪʦʛʨʘʬʠʷ ʘϨʧʘʨʘʪʪʳϬ ϨϰʧʠʷʣʳϤʳ ʤʝʥ Ϩʘʫʽʧʩʽʟʜʽʛʽʥ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹϰʣ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ Ϩʘʫʽʧʩʽʟ Ϩʦʣʜʘʥʫ Ϯʰʽʥ ʤʘʩʰʪʘʙʪʘʣʫ ʞϸʥʝ ϨϰϨʳϨʪʳϨ ʨʝʪʪʝʫ ʤϸʩʝʣʝʣʝʨʽ 

ʪʘʣϨʳʣʘʥʘʜʳ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʧʝʥ ʠʥʪʝʛʨʘʮʠʷʩʳ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨʜʳϬ ʜʘʤʫʳ ʦʣʘʨʜʳϬ 



16 
 

ϸʨʪϮʨʣʽ ʩʘʣʘʣʘʨʜʘϤʳ ʨϺʣʽʥ ʥʳϤʘʡʪʘʜʳ ʜʝʧ ʢϮʪʽʣʫʜʝ. ɹʣʦʢʯʝʡʥ ʤʝʥ ʢʨʠʧʪʦʛʨʘʬʠʷ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʩʝʥʽʤʜʽ ʞϸʥʝ Ϩʘʫʽʧʩʽʟ ʮʠʬʨʣʳϨ ʦʨʪʘ ϨϰʨʫʜʳϬ ʤʘϬʳʟʜʳ Ϩϰʨʘʤʜʘʩ ʙϺʣʽʛʽʥʝ 

ʘʡʥʘʣʫʜʘ. 

Summary: The article explores the fundamentals of blockchain and cryptography and their 

significance for software development. Blockchain enables the creation of decentralized and 

transparent systems, protecting data from alteration, while cryptography ensures the confidentiality 

and security of information. The article discusses challenges related to scalability and regulatory 

issues, which require attention for the safe application of these technologies. Integration with 

artificial intelligence and the development of standards are expected to enhance their role across 

various fields. Blockchain and cryptography technologies are becoming essential components of a 

secure and reliable digital environment. 

 

ʉʝʛʦʜʥʷ ʙʣʦʢʯʝʡʥ ʠ ʢʨʠʧʪʦʛʨʘʬʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʦʙʩʫʞʜʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɹʣʦʢʯʝʡʥ, ʙʫʜʫʯʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʨʝʝʩʪʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʜʘʥʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ ʪʘʢʠʭ ʩʝʢʪʦʨʘʭ, ʢʘʢ ʬʠʥʘʥʩʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʣʦʛʠʩʪʠʢʘ. 

ʂʨʠʧʪʦʛʨʘʬʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʱʠʱʘʝʪ ʜʘʥʥʳʝ ʠ ʛʘʨʘʥʪʠʨʫʝʪ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʢʠʙʝʨʫʛʨʦʟ. ʎʝʣʴ 

ʵʪʦʡ ʩʪʘʪʴʠ ð ʠʟʫʯʠʪʴ ʦʩʥʦʚʳ ʙʣʦʢʯʝʡʥʘ ʠ ʢʨʠʧʪʦʛʨʘʬʠʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʇʆ. ʄʳ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ, ʢʘʢ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʤʝʥʷʶʪ ʧʦʜʭʦʜʳ ʢ 

ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤ ʠ ʢʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʙʠʟʥʝʩʫ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ɹʣʦʢʯʝʡʥ ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʨʝʝʩʪʨ ʜʣʷ 

ʟʘʧʠʩʠ ʪʨʘʥʟʘʢʮʠʡ. ʂʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ʬʦʨʤʠʨʫʝʪ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪʩʷ ʢ 

ʮʝʧʦʯʢʝ, ʠ ʩʦʜʝʨʞʠʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ʭʝʰ), ʜʘʥʥʳʝ ʦ ʪʨʘʥʟʘʢʮʠʷʭ ʠ 

ʭʝʰ ʧʨʝʜʳʜʫʱʝʛʦ ʙʣʦʢʘ. ʕʪʦ ʜʝʣʘʝʪ ʮʝʧʦʯʢʫ ʟʘʱʠʱʝʥʥʦʡ ʦʪ ʧʦʜʜʝʣʦʢ ʠ 

ʠʟʤʝʥʝʥʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʙʣʦʢʯʝʡʥʦʚ: 

¶ ʇʫʙʣʠʯʥʳʝ ʙʣʦʢʯʝʡʥʳ: ɼʦʩʪʫʧʥʳ ʜʣʷ ʚʩʝʭ, ʧʦʟʚʦʣʷʷ ʣʶʙʦʤʫ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʟʜʘʥʠʠ ʠ ʧʨʦʚʝʨʢʝ ʪʨʘʥʟʘʢʮʠʡ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ɹʠʪʢʦʡʥʦʤ. 

¶ ʏʘʩʪʥʳʝ ʙʣʦʢʯʝʡʥʳ: ʆʛʨʘʥʠʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʨʝʰʝʥʠʷʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. 

¶ ʂʦʥʩʦʨʮʠʫʤʥʳʝ ʙʣʦʢʯʝʡʥʳ: ʋʧʨʘʚʣʷʶʪʩʷ ʛʨʫʧʧʦʡ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʢʦʤʙʠʥʠʨʫʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʫʙʣʠʯʥʳʭ ʠ ʯʘʩʪʥʳʭ ʙʣʦʢʯʝʡʥʦʚ, 

ʧʦʟʚʦʣʷʷ ʙʝʟʦʧʘʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʥʠʢʦʚ. 

ɹʣʦʢʯʝʡʥ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʙʣʘʛʦʜʘʨʷ ʩʚʦʠʤ 

ʫʥʠʢʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɺ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʦʥ ʩʦʟʜʘʝʪ ʙʝʟʦʧʘʩʥʳʝ 

ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʤʦʰʝʥʥʠʯʝʩʪʚʦ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʳʩʪʨʫʶ 

ʧʝʨʝʜʘʯʫ ʩʨʝʜʩʪʚ ʙʝʟ ʧʦʩʨʝʜʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʘʥʢʠ. ɺ ʣʦʛʠʩʪʠʢʝ ʪʝʭʥʦʣʦʛʠʷ 

ʧʦʤʦʛʘʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʪʦʚʘʨʳ ʧʦ ʚʩʝʡ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʜʘʥʥʳʭ. ʂʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ 

ʙʣʦʢʯʝʡʥʝ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʜʦʨʘʟʫʤʝʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʚʝʨʠʝ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ. ɺ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʤʝʜʠʮʠʥʩʢʠʭ ʟʘʧʠʩʝʡ, ʯʪʦ ʟʘʱʠʱʘʝʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʠ 
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ʧʦʟʚʦʣʷʝʪ ʤʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʷʤ ʙʝʟʦʧʘʩʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʙʣʦʢʯʝʡʥʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ, ʩʦʟʜʘʚʘʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʫʢʨʝʧʣʷʷ ʜʦʚʝʨʠʝ 

ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʢʦʤʧʘʥʠʷʤʠ. 

ʂʨʠʧʪʦʛʨʘʬʠʷ ð ʵʪʦ ʥʘʫʢʘ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ ʠ ʨʘʩʰʠʬʨʦʚʢʠ ʜʘʥʥʳʭ. 

ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʘʫʪʝʥʪʠʯʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʢʦʥʮʝʧʮʠʠ, ʢʘʢ ʰʠʬʨʦʚʘʥʠʝ 

(ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʢʩʪʘ ʚ ʰʠʬʨʦʪʝʢʩʪ), ʮʠʬʨʦʚʘʷ ʧʦʜʧʠʩʴ (ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ) ʠ ʭʝʰʠʨʦʚʘʥʠʝ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ). ʂʨʠʧʪʦʛʨʘʬʠʷ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʙʝʟʦʧʘʩʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʟʘʱʠʪʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʠʭ 

ʢʠʙʝʨʫʛʨʦʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ.  

ʉʠʥʝʨʛʠʷ ʙʣʦʢʯʝʡʥʘ ʠ ʢʨʠʧʪʦʛʨʘʬʠʠ ʩʦʟʜʘʝʪ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʚʝʨʠʷ ʚ ʮʠʬʨʦʚʦʤ ʤʠʨʝ. ɹʣʦʢʯʝʡʥ ʠʩʧʦʣʴʟʫʝʪ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʟʨʘʯʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʩʠʩʪʝʤʳ. ʂʨʠʧʪʦʛʨʘʬʠʷ 

ʟʘʱʠʱʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʣʦʢʯʝʡʥʝ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ ʮʠʬʨʦʚʳʝ ʧʦʜʧʠʩʠ. 

ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʢʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʙʣʦʢʯʝʡʥʝ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʤʝʥʝʥʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʜʦʚʝʨʠʝ ʢ ʩʠʩʪʝʤʝ. 

ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ 

ʬʠʥʘʥʩʦʚʳʝ ʫʩʣʫʛʠ, ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ 

ʛʦʣʦʩʦʚʘʥʠʝ. ɺ ʬʠʥʘʥʩʘʭ ʙʣʦʢʯʝʡʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʢʨʠʧʪʦʚʘʣʶʪ, ʘ ʢʨʠʧʪʦʛʨʘʬʠʷ ʟʘʱʠʱʘʝʪ ʪʨʘʥʟʘʢʮʠʠ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʦʥʠʤʥʦʩʪʴ. ɺ ʫʧʨʘʚʣʝʥʠʠ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʙʣʦʢʯʝʡʥ 

ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʚʘʨʦʚ, ʘ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ð 

ʙʝʟʦʧʘʩʥʦ ʭʨʘʥʠʪʴ ʤʝʜʠʮʠʥʩʢʠʝ ʜʘʥʥʳʝ. ɻʦʣʦʩʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʣʦʢʯʝʡʥʘ ʛʘʨʘʥʪʠʨʫʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʟʘʱʠʪʫ ʦʪ ʤʘʥʠʧʫʣʷʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʙʣʦʢʯʝʡʥ ʠ ʢʨʠʧʪʦʛʨʘʬʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʜʦʚʝʨʠʷ ʚ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʙʣʦʢʯʝʡʥʘ ʠ ʢʨʠʧʪʦʛʨʘʬʠʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʛʣʷʜʷʪ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤʠ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʦʣʞʘʶʪ 

ʨʘʟʚʠʚʘʪʴʩʷ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʤʦʛʘʷ ʨʝʰʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʧʨʦʙʣʝʤʳ. 

1. ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ: ɹʣʦʢʯʝʡʥ ʙʫʜʝʪ ʚʩʝ ʙʦʣʴʰʝ 

ʩʦʯʝʪʘʪʴʩʷ ʩ ʧʝʨʝʜʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʠ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT). ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʫʤʥʳʝ ʠ 

ʙʝʟʦʧʘʩʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʪʴ 
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ʜʘʥʥʳʝ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʜʝʞʥʳʭ ʠ ʟʘʱʠʱʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. 

2. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: ʅʦʚʳʝ ʘʣʛʦʨʠʪʤʳ 

ʠ ʩʪʘʥʜʘʨʪʳ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʚʢʣʶʯʘʷ ʢʚʘʥʪʦʚʫʶ ʢʨʠʧʪʦʛʨʘʬʠʶ, ʧʨʠʚʝʜʫʪ 

ʢ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʩʠʩʪʝʤʘʤ ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʤ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʥʦʚʳʤ 

ʫʛʨʦʟʘʤ ʠ ʧʦʚʳʰʘʶʱʠʤ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ. 

3. ʈʝʛʫʣʷʮʠʷ ʠ ʩʪʘʥʜʘʨʪʳ: ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʧʫʣʷʨʥʦʩʪʠ ʙʣʦʢʯʝʡʥʘ ʠ 

ʢʨʠʧʪʦʛʨʘʬʠʠ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʠ ʩʪʘʥʜʘʨʪʳ, 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʕʪʦ ʩʦʟʜʘʩʪ ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʠ ʟʘʱʠʪʫ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

4. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ: ɺʘʞʥʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʳʣʠ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʨʠʩʢʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʙʣʦʢʯʝʡʥʦʤ ʠ ʢʨʠʧʪʦʛʨʘʬʠʝʡ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʨʝʩʫʨʩʳ 

ʧʦʤʦʛʫʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʛʨʘʤʦʪʥʦʩʪʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʧʦʜʛʦʪʦʚʠʪʴ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ. 

ɺ ʮʝʣʦʤ, ʙʣʦʢʯʝʡʥ ʠ ʢʨʠʧʪʦʛʨʘʬʠʷ ʧʨʦʜʦʣʞʘʶʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʤʠʨ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʪʘʥʜʘʨʪʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʜʦʚʝʨʠʷ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ 

ʩʦʟʜʘʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷʶʪ ʥʘ ʨʘʟʥʳʝ ʩʬʝʨʳ ʠ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʙʣʦʢʯʝʡʥʘ ʠ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. 

ɹʣʦʢʯʝʡʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʠ ʥʝʠʟʤʝʥʷʝʤʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, 

ʩʦʟʜʘʚʘʷ ʧʨʦʟʨʘʯʥʳʝ ʩʠʩʪʝʤʳ, ʪʦʛʜʘ ʢʘʢ ʢʨʠʧʪʦʛʨʘʬʠʷ ʟʘʱʠʱʘʝʪ ʠʥʬʦʨʤʘʮʠʶ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʦʥʠʤʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʨʦʩʪʦʤ 

ʧʦʧʫʣʷʨʥʦʩʪʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʚʦʧʨʦʩʳ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʥʠʤʘʥʠʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʟʘʢʦʥʦʜʘʪʝʣʝʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʛʣʷʜʷʪ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤʠ, ʦʩʦʙʝʥʥʦ ʩ 

ʦʞʠʜʘʝʤʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ 

ʩʪʘʥʜʘʨʪʦʚ. ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦ ʙʣʦʢʯʝʡʥʝ ʠ 

ʢʨʠʧʪʦʛʨʘʬʠʠ ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʭ ʫʩʧʝʰʥʦʤ ʚʥʝʜʨʝʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʣʦʢʯʝʡʥ ʠ ʢʨʠʧʪʦʛʨʘʬʠʷ ʥʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʳ, ʘ 

ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʙʫʜʫʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʠʟʤʝʥʠʪʴ 

ʩʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ ʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʩʦʟʜʘʚʘʷ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʡ ʮʠʬʨʦʚʦʡ ʤʠʨ 

ʜʣʷ ʚʩʝʭ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ɿɸʄɸʅɸʋʀ ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʗ ɾɽʃɯʉɯ 

 
ɸʜʝʣʴʭʘʥץʳʟʳ ɻ., ʅʫʨʘʣʠʝʚ ɼ.ɸ., ɸʤʘʥʛʝʣʜʽ ʅ.ʅ., ʀʙʨʘʠʤʦʚ ɸ.ɹ. 

 .ʦʞʘʙʝʢʦʚ ɽ.ɸפ ʳʪʫʰʳץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʘנ

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʐʳʤʢʝʥʪ ץʘʣʘʩʳ,פʘʟʘץʩʪʘʥ 

     
ʈʝʟʶʤʝ: ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʩʝʪʠ. 

Summary: The work is devoted to the study of a modern telecommunications network. 

 

ɸץʧʘʨʘʪ ʢᴇʣʝʤʽʥʽש ᴇʩʫʽ ʞᴅʥʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʞʝʪʽʩʪʽʢʪʝʨ 

ʙװʛʽʥʛʽ ʢװʥʽ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ʤʝʥ ʙʘʩץʘʨʫʜʳש ʥʝʛʽʟʛʽ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ 

ʫʣʴʪʨʘ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʧʨʦʮʝʩʩʦʨʣʘʨʜʳ ʞʘʩʘʫסʘ ᴅʢʝʣʜʽ. ɸץʧʘʨʘʪʪʳץ 

ʨʝʩʫʨʩʪʘʨ ץʘʟʽʨʛʽ ץʦסʘʤʜʘ ᴇʟ ʟʘשʜʳʣʳץʪʘʨʳʥ, ʝʨʝʞʝʣʝʨʽ ʤʝʥ ʟʘשʜʳʣʳץʪʘʨʳʥ 

ʞװʢʪʝʡʪʽʥ ʤʘʪʝʨʠʘʣʜʳץ ʨʝʩʫʨʩʪʘʨסʘ ץʘʨʘסʘʥʜʘ װʣʢʝʥ ʨᴇʣ ʘʪץʘʨʘ ʙʘʩʪʘʜʳ. ɹײʣ 

 .ʘʞʝʪʪʽ ʵʣʝʤʝʥʪʽʥʝ ʘʡʥʘʣʘʜʳץ שᴇʥʜʽʨʽʩʪʽ ץʣʛʽʣʝʨ ʤʝʥ ʝʨʝʞʝʣʝʨ ʤʘʪʝʨʠʘʣʜʳװ

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ï ץʘʰʳץʪʘסʳ ʙʘʡʣʘʥʳʩ (ʣʘʪ.). פʘʨʳʤ-ץʘʪʳʥʘʩ, 

ʘץʧʘʨʘʪ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽ ʪʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʜʽש, ʵʢʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʞᴅʥʝ 

ʘʜʘʤ ץʦסʘʤʳʥʳש ᴇʤʽʨ ʩװʨʫʽʥʽץ שʘʞʝʪʪʽ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ᴄʣʝʫʤʝʪʪʽʢ 

ʜʘʤʫ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳװ שʟʜʽʢʩʽʟ ʜʘʤʫʳʤʝʥ ץʘʪʘʨ 

ʞװʨʝʜʽ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʦסשʳ ʦʥʞʳʣʜʳץʪʘ ᴅʩʽʨʝʩʝ 

 ʦʩʳʣʫ, ʙʝʨʫץ ʘץʧʘʨʘʪץʡʝʩʽ ï ʘװʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝʜʽ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʞץʘʨץ

ʞᴅʥʝ ץʦʣ ʞʝʪʢʽʟʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞװʟʝʛʝ ʘʩʳʨʘʪʳʥ ʪʝʭʥʠʢʘʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽש, 

 .ʳ[1]סʞʠʳʥʪʳ שʞᴅʥʝ ʩʫʙʲʝʢʪʽʣʝʨʽʥʽ שʡʳʤʜʘʩʪʳʨʫ ʰʘʨʘʣʘʨʳʥʳײ

 ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʘץʧʘʨʘʪ ʘʣʤʘʩʫ װʰʽʥ ʪʘʙʠסʠ ʞᴅʥʝ 

ʞʘʩʘʥʜʳ ʦʨʪʘʥʳ ʧʘʡʜʘʣʘʥʘʜʳ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʤᴅʣʽʤʝʪʪʝʨʜʽ 

ʪʘʩʳʤʘʣʜʘʫ ʦʨʪʘʩʳʤʝʥ ʙʽʨʛʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʣʝʨʜʽ ײץʨʘʡʜʳ. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʣʝʨʜʽש ʤʳʩʘʣʜʘʨʳ: 

- ʧʦʰʪʘ ץʳʟʤʝʪʽ; 

- ʞʘʣʧʳ ץʦʣʜʘʥʳʩʪʘסʳ ʪʝʣʝʬʦʥ ʙʘʡʣʘʥʳʩʳ (PSTN); 

 ;ʷʣʳ ʪʝʣʝʬʦʥ ʞʝʣʽʣʝʨʽײ -

- ʪʝʣʝʛʨʘʬʪʳץ ʙʘʡʣʘʥʳʩ; 

- ʀʥʪʝʨʥʝʪ ï ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʽס שʘʣʘʤʜʳץ 

ʞʝʣʽʩʽ; 

- ʩʳʤʜʳ ʨʘʜʠʦʭʘʙʘʨ ʪʘʨʘʪʫ ʞʝʣʽʩʽ; 

- ʢʘʙʝʣʴʜʽʢ ʨʘʜʠʦʞʝʣʽ; 

- ʪʝʣʝʨʘʜʠʦ ʭʘʙʘʨʣʘʨʳʥ ʪʘʨʘʪʫ ʞʝʣʽʩʽ; 

- ʤʝʤʣʝʢʝʪʪʽʢ ץʳʟʤʝʪ ʦʨʛʘʥʜʘʨʳʥʳש ʚʝʜʦʤʩʪʚʦʣʳץ ʞʝʣʽʣʝʨʽ, ᴅʫʝ, ʪʝשʽʟ 

ʞᴅʥʝ סʘʨʳʰ ʢʝʤʝʣʝʨʽʥ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ; 

- ʵʥʝʨʛʝʪʠʢʘʣʳץ ʞװʡʝʣʝʨ; 

- ʞʘᴃʘʥʜʳײץ ץʪץʘʨʫ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ ʞʝʣʽʣʝʨʽ (Inmarsat, GMDSS, 

Glonass). 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨ, ᴅʜʝʪʪʝ, ʙʽʨ-ʙʽʨʽʤʝʥ 

ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʘʜʳ ʞᴅʥʝ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʦʨʪʘץ 

ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ. ʄײʥʜʘʡ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ײʡʳʤʜʘʩʪʳʨʫ װʰʽʥ ᴅʨʙʽʨ 
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ʤʝʤʣʝʢʝʪʪʝ ʞᴅʥʝ ʞʘʣʧʳ ᴅʣʝʤʜʝ ʦʨʪʘץ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ ʨʝʪʪʝʡʪʽʥ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʞʘʣʧʳ ʝʨʝʞʝʣʝʨʽʥ 

(ʭʘʪʪʘʤʘʣʘʨʳʥ) ʘʥʳץʪʘʡʪʳʥ ʞᴅʥʝ ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʡʪʽʥ ʘʨʥʘʡʳ ʦʨʛʘʥʜʘʨ ʙʘʨ. פʘʰʳץʪʳץʪʘ ʙʘʡʣʘʥʳʩʪʳ 

ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ʤʳʥʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ: 

- ʢʦʤʤʫʪʘʮʠʷʣʳץ ʞװʡʝʣʝʨ; 

- ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫ ʞװʡʝʣʝʨʽ; 

- ʙʝʨʫ ʘʨʥʘʣʘʨʳʥʘ ץʦʣ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʞװʡʝʣʝʨʽ; 

- ʘץʧʘʨʘʪʪʳ ʪװʨʣʝʥʜʽʨʫ ʞװʡʝʣʝʨʽ. 

ɹײʣ ʤʘץʘʣʘʜʘ ʟʘʤʘʥʘʫʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʞײʤʳʩ ʽʩʪʝʫ 

ʧʨʠʥʮʠʧʪʝʨʽʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣʘʜʳ. ʄʘץʘʣʘʥʳש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʘץʧʘʨʘʪ 

 ʣײʡʝʣʝʨ ï ʙװʩʘʪʳ ʞץʨʫ ʤʘײץ ʳʤʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʥʳסײ

ʘץʧʘʨʘʪʪʳ ʪʘʩʳʤʘʣʜʘʫ. ɸץʧʘʨʘʪʪʳש ʙʽʨʥʝʰʝ ʘʥʳץʪʘʤʘʣʘʨʳ ʙʘʨ, ʤʳʩʘʣʳ, 

ʘץʧʘʨʘʪ - ʙײʣ ᴄʣʝʤʜʝ ʙʘʨ ᴅʨʪװʨʣʽʣʽʢʪʽש ʢᴇʨʽʥʽʩʽ ʥʝʤʝʩʝ ʘץʧʘʨʘʪ - ʩʘץʪʘʫ, 

ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʫ ʦʙʲʝʢʪʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʘץʧʘʨʘʪ. ɸץʧʘʨʘʪʪʳ 

ʙʝʨʫ, ʪװʨʣʝʥʜʽʨʫ ʞᴅʥʝ ץʘʙʳʣʜʘʫ ʤʘץʩʘʪʳʥʜʘ ʙʽʟ ʝʢʽʥʰʽ ʘʥʳץʪʘʤʘʥʳ 

 ʰʘʤʘ ץʰʽʥ ʩʠʛʥʘʣ ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʦʣ ʬʠʟʠʢʘʣʳװ ʧʘʨʘʪʪʳ ʙʝʨʫץʦʣʜʘʥʘʤʳʟ. ɸץ

ʞᴅʥʝ ʘץʧʘʨʘʪ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʪװʨʜʝ ʦʥʳש ʧʘʨʘʤʝʪʨʣʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. 

ʉʦʥʳʤʝʥ, ʩʠʛʥʘʣ ʜʝʛʝʥʽʤʽʟ ʙʝʣʛʽʣʽ ʙʽʨ ʞʦʣʤʝʥ ᴇʟʛʝʨʝʪʽʥ ʬʠʟʠʢʘʣʳץ ʰʘʤʘ. 

 ʍʘʙʘʨʣʘʤʘ - ʙײʣ ʙʽʟʜʽ ץʦʨʰʘסʘʥ ᴅʣʝʤ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ, ʤʳʩʘʣʳ, ʭʘʪ, 

ʪʝʣʝʛʨʘʤʤʘ, SMS. ɸץʧʘʨʘʪ ï ʭʘʙʘʨʜʳש ʞʘשʘʣʳץʪʳ ʙʽʣʜʽʨʝʪʽʥ ʙᴇʣʽʛʽ, ʷסʥʠ. 

ʙײʨʳʥ ʙʝʣʛʽʩʽʟ ʥᴅʨʩʝ. ʇʨʦʮʝʩʩ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ᴇʟʛʝʨʫʽʥʝ ʞʘʫʘʧ ʙʝʨʝʪʽʥ 

ʩʝʥʩʦʨʣʘʨ ץʘʞʝʪʪʽ ʘץʧʘʨʘʪʪʳ ʰʳסʘʨʘʜʳ. ʉʠʛʥʘʣ ʪʘʩʳʤʘʣʜʘʫʰʳʩʳʥʳש 

ʧʘʨʘʤʝʪʨʣʝʨʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʘץʧʘʨʘʪ ʙʘʡʣʘʥʳʩ ʞʝʣʽʩʽʥʝ ʙʝʨʽʣʝʪʽʥ ʧʘʡʜʘʣʳ 

ʩʠʛʥʘʣʜʳ ײץʨʘʡʜʳ. פʘʙʳʣʜʘʫʰʳ ʞʘסʳʥʜʘ ʦʣʘʨ ʪʘʩʳʤʘʣʜʘʫʰʳ ʤʝʥ ʢʝʜʝʨʛʽʜʝʥ 

 ʜʘʡʣʘʨʜʘסʪʳ ʞʘץʅʘ .(ʪʘʡʜʳץʘʥʳ) ʘʨʘʜʳסʧʘʨʘʪʪʳ ʰʳץʪʳʣʘʜʳ ʞᴅʥʝ ʧʘʡʜʘʣʳ ʘײץ

ʙʘʡʣʘʥʳʩ ʞʝʣʽʩʽʥʜʝʛʽ ʩʠʛʥʘʣסʘ ᴅʨʪװʨʣʽ ʟʠʷʥʜʳ ʬʘʢʪʦʨʣʘʨ ʤʝʥ ʢʝʜʝʨʛʽʣʝʨ ᴅʩʝʨ 

ʝʪʝʜʽ, ʩʦʥʜʳץʪʘʥ ʩʠʛʥʘʣʜʳש ʰʫסʘ ʪᴇʟʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʘץʧʘʨʘʪ 

ʰʘʤʘʜʘʥ ʪʳʩ ʙʝʨʽʣʝʜʽ[2]. 

 ɸץʧʘʨʘʪ ʪʝʦʨʠʷʩʳʥ ץʦʣʜʘʥʫʜʳש ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨʳ ʙʘʨ ï ʢʠʙʝʨʥʝʪʠʢʘ, 

ʤʘʪʝʤʘʪʠʢʘ, ʙʠʦʥʠʢʘ, ʵʢʦʥʦʤʠʢʘ, ʪʝʣʝʤʝʭʘʥʠʢʘ, ᴅʣʝʫʤʝʪʪʘʥʫ, ʙʘʡʣʘʥʳʩ, 

ʢʨʠʤʠʥʦʣʦʛʠʷ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨ. ɸʜʘʤʟʘʪʪʳש ʙײʨʳʥסʳ ʙװʢʽʣ 

ʪʘʨʠʭʳ ʘץʧʘʨʘʪʪʳש ʨᴇʣʽ ᴇʪʝ ʞʦסʘʨʳ ʘץʧʘʨʘʪʪʳץ ץʦסʘʤסʘ ץʘʨʘʡ ץʦʟסʘʣʳʩ ʜʝʧ 

ʘʡʪʘ ʘʣʘʤʳʟ. ɸץʧʘʨʘʪ ï ʩʘץʪʘʫ, ʪʘʩʳʤʘʣʜʘʫ ʞᴅʥʝ ʪװʨʣʝʥʜʽʨʫ ʦʙʲʝʢʪʽʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʪʳʥ ʘץʧʘʨʘʪ. ɼʝʤʝʢ, ʘץʧʘʨʘʪ ʪʝʦʨʠʷʩʳʥʜʘסʳ ʝש ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ 

ʘץʧʘʨʘʪʪʳ ʩʘץʪʘʫ ʞᴅʥʝ ʙʝʨʫ ʢʝʟʽʥʜʝʛʽ ʞʦסʘʣʪʫʣʘʨʜʳ ʙʘסʘʣʘʫ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳש 

ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʦʥʳש ᴇʣʰʝʤʽ ʤʝʥ ʩʘʧʘʩʳʥ ʙʝʣʛʽʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʝʛʽʟʜʝʣʛʝʥ ץʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʘץʧʘʨʘʪʪʳץ ʞʝʣʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ. ɹʘʡʣʘʥʳʩ ʞʝʣʽʩʽ ï ᴇʥʽʤʜʽ ᴇʥʜʽʨʫ, 

ʪװʨʣʝʥʜʽʨʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʪײʪʳʥʫ ʬʫʥʢʮʠʷʣʘʨʳʥ ʦʨʳʥʜʘʡʪʳʥ ʦʙʲʝʢʪʽʣʝʨʜʝʥ 

ʪײʨʘʪʳʥ, ʞʝʣʽ ʥװʢʪʝʣʝʨʽʥʝʥ (ʪװʡʽʥʜʝʨʽʥʝʥ) ʞᴅʥʝ ᴇʥʽʤʜʽ ʥװʢʪʝʣʝʨ ʘʨʘʩʳʥʜʘ 

ʪʘʩʳʤʘʣʜʘʡʪʳʥ ʞʝʪʢʽʟʫ ʞʝʣʽʣʝʨʽʥʝʥ (ʙʘʡʣʘʥʳʩ, ʙʘʡʣʘʥʳʩ, ʙʘʡʣʘʥʳʩ) ʪײʨʘʪʳʥ 

ʞװʡʝ. ɹʘʡʣʘʥʳʩ ʞʝʣʽʩʽʥʽש ʘʡʨʳץʰʘ ʝʨʝʢʰʝʣʽʛʽ ʥװʢʪʝʣʝʨ ʘʣʳʧ ʞʘʪץʘʥ ʢʝשʽʩʪʽʢ 

ʘʫʜʘʥʜʘʨʳʥʳש ʛʝʦʤʝʪʨʠʷʣʳץ ᴇʣʰʝʤʜʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ ʥװʢʪʝʣʝʨ 
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ʘʨʘʩʳʥʜʘסʳ װʣʢʝʥ ץʘʰʳץʪʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɾʝʣʽʣʝʨʜʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʞʦʙʘʣʘʫʜʘ ʪʦʧʦʣʦʛʠʷʥʳ ʩʠʥʪʝʟʜʝʫ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳ ʞʝʣʽ ʪװʡʽʥʜʝʨʽ ʙʦʡʳʥʰʘ 

ʪʘʨʘʪʫ ʤʽʥʜʝʪʪʝʨʽ ʰʝʰʽʣʝʜʽ, ʘʣ ʞʦʙʘʣʘʫʜʘ ʢʝשʽʩʪʽʢʪʝ ʥװʢʪʝʣʝʨʜʽ ʦʨʥʘʣʘʩʪʳʨʫ 

ʞᴅʥʝ ץʦʩʳʣʳʩʪʘʨʜʳ ʤʘʨʰʨʫʪʪʘʫ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

     ɸץʧʘʨʘʪʪʳץ ʞʝʣʽ - ʙײʣ ײץʨʫ, ᴇשʜʝʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ ᴇʥʽʤʽ 

ʘץʧʘʨʘʪ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʙʘʡʣʘʥʳʩ ʞʝʣʽʩʽ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ ʜʝ ʝʩʝʧʪʝʫ 

ʪʝʭʥʠʢʘʩʳʥ ץʘʤʪʠʪʳʥ ʘץʧʘʨʘʪʪʳץ ʞʝʣʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʥʽש 

 ʢᴇʟʜʝʨʽ ʤʝʥ שʳʣʳ ʙʝʨʽʣʝʪʽʥ ʤᴅʣʽʤʝʪʪʝʨʜʽץʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽ ʞʝʣʽ ʘʨײץ

 ץʳʰʪʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʧʝʨʠʬʝʨʠʷʣʳסʘʙʳʣʜʘץ

 .ʤʢʽʥװʳʣʘʨ ʙʦʣʫʳ ʤסʨʳʣײץ

ɹײʣ ʢʦʤʧʦʥʝʥʪʪʝʨ ʜʝʨʝʢʪʝʨ ʪʝʨʤʠʥʘʣʳʥʳש ʞʘʙʜʳסʳʥ (DTE ʥʝʤʝʩʝ Data 

Terminal Equiment) ײץʨʘʡʜʳ. ɸʚʪʦʤʘʪʪʳ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʜʽש 

ʢʦʤʧʴʶʪʝʨʣʝʨʽ, ʧʨʠʥʪʝʨʣʝʨʽ, ʧʣʦʪʪʝʨʣʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʝʩʝʧʪʝʫ, ᴇʣʰʝʫ ʞᴅʥʝ 

ʘʪץʘʨʫʰʳ ʞʘʙʜʳץʪʘʨʳ OOD ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʝ ʘʣʘʜʳ[3]. ʄᴅʣʽʤʝʪʪʝʨʜʽ ʥʘץʪʳ 

ʪʘʩʳʤʘʣʜʘʫ ʪʘʩʳʤʘʣʜʘʫʰʳ ʜʝʧ ʘʪʘʣʘʪʳʥ ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳש 

ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. DTE ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʥʝʤʝʩʝ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ 

ʦʨʪʘʩʳʥʘʥ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʜʘʡʳʥʜʘʫ ʜʝʨʝʢʪʝʨ ʘʨʥʘʩʳʥ ʪʦץʪʘʪʫ ʞʘʙʜʳסʳ 

(ɸʂɼ ʥʝʤʝʩʝ DCE - Data Circuit-Terminating Equipment) ʜʝʧ ʘʪʘʣʘʪʳʥ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʙʣʦʢ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɸʂɼ ײץʨʳʣʳʤʜʳץ ʞʘסʳʥʘʥ 

ʙᴇʣʝʢ ʙʣʦʢ ʥʝʤʝʩʝ OOD ʽʰʽʥʝ ʦʨʥʘʪʳʣסʘʥ ʙʽʨʣʽʢ ʙʦʣʫʳ ʤװʤʢʽʥ. DTE ʞᴅʥʝ DCE 

ʙʽʨʛʝ ʜʝʨʝʢʪʝʨ ʩʪʘʥʮʠʷʩʳʥ ײץʨʘʡʜʳ, ʢᴇʙʽʥʝʩʝ ʞʝʣʽ ʪװʡʽʥʽ ʜʝʧ ʘʪʘʣʘʜʳ. DCE 

ʤʳʩʘʣʳ ʤʦʜʝʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ ʞʝʣʽʣʝʨ ʙʽʨץʘʪʘʨ ʢʨʠʪʝʨʠʡʣʝʨ 

ʙʦʡʳʥʰʘ ʞʽʢʪʝʣʝʜʽ. פʦʩʳʣסʘʥ ʪװʡʽʥʜʝʨ ʘʨʘʩʳʥʜʘסʳ ץʘʰʳץʪʳץץʘ ʙʘʡʣʘʥʳʩʪʳ 

ʞʝʣʽʣʝʨ ʙᴇʣʽʥʝʜʽ: 

- ʘʡʪʘʨʣʳץʪʘʡ ʛʝʦʛʨʘʬʠʷʣʳץ ʘʫʤʘץʪʳ ץʘʤʪʠʪʳʥ ʘʫʤʘץʪʳץ. ɸʫʤʘץʪʳץ 

ʞʝʣʽʣʝʨʜʽש ʽʰʽʥʜʝ ʘʡʤʘץʪʳץ ʞᴅʥʝ ʞʘᴃʘʥʜʳץ ʞʝʣʽʣʝʨʜʽ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ, 

ʩᴅʡʢʝʩʽʥʰʝ ʘʡʤʘץʪʳץ ʞʝʣʽʣʝʨ MAN ʞʝʣʽʣʝʨʽ (Metropolitan Area Network) ʞᴅʥʝ 

ʘʫʤʘץʪʳץ ʞʝʣʽʣʝʨʜʽש ʞʘʣʧʳ ʘסʳʣʰʳʥʰʘ ʘʪʘʫʳ WAN (Wide Area Network): 

- ʰʝʢʪʝʫʣʽ ʘʫʤʘץʪʳ ץʘʤʪʠʪʳʥ ʞʝʨʛʽʣʽʢʪʽ (LAN) (ᴅʜʝʪʪʝ ʩʪʘʥʮʠʷʣʘʨʜʳש 

ʘʨʘץʘʰʳץʪʳסʳʥʜʘ ʙʽʨ-ʙʽʨʽʥʝʥ ʙʽʨʥʝʰʝ ʦʥʜʘסʘʥ ʥʝʤʝʩʝ ʞװʟʜʝʛʝʥ ʤʝʪʨʜʝʥ 

ʘʩʧʘʡʪʳʥ, ʞʠʽʨʝʢ 1...2 ʢʤ, ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨ LAN (Local Area Network) ʜʝʧ 

ʙʝʣʛʽʣʝʥʝʜʽ; 

- ʢʦʨʧʦʨʘʪʠʚʪʽʢ (ʢᴅʩʽʧʦʨʳʥʜʳץ ʤʘʩʰʪʘʙʪʘ), ʙײʣ ʙʽʨ ʢᴅʩʽʧʦʨʳʥ ʥʝʤʝʩʝ 

ʤʝʢʝʤʝ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ סʠʤʘʨʘʪʪʘʨʜʘ ʦʨʥʘʣʘʩץʘʥ 

ʘʫʤʘץʪʳ ץʘʤʪʠʪʳʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨʜʽש ʞʠʳʥʪʳסʳ. 

ɾʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʦʙʘʣʘʫ 

ʞװʡʝʣʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽש ʥʝʛʽʟʛʽ ʪװʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 ᴄʩʽʨʝʩʝ ʙʽʨʝʛʝʡ סʘʣʘʤʜʳץ ʞʝʣʽ ʀʥʪʝʨʥʝʪ (ʦʥʜʘ ʝʥʛʽʟʽʣʛʝʥ World Wide 

Web (WWW) ʘץʧʘʨʘʪʪʳץ ץʳʟʤʝʪʽ ʦʨʳʩ ʪʽʣʽʥʝ World Wide Web ʜʝʧ 

ʘʫʜʘʨʳʣʘʜʳ), ʙײʣ ᴇʟʽʥʜʽʢ ʪʝʭʥʦʣʦʛʠʷʩʳ ʙʘʨ ʞʝʣʽʣʝʨ ʞʝʣʽʩʽ. ʀʥʪʝʨʥʝʪʪʝ 

ʠʥʪʨʘʥʝʪ ʜʝʛʝʥ סײʳʤ ʙʘʨ - ʀʥʪʝʨʥʝʪ ʽʰʽʥʜʝʛʽ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽʣʝʨ. 

ɹʽʨʽʢʪʽʨʽʣʛʝʥ ʞʝʣʽʣʝʨ, ʙʽʨʽʢʪʽʨʽʣʤʝʛʝʥ ʞʝʣʽʣʝʨ ʞᴅʥʝ ʽʰʢʽ ʞʝʣʽʣʝʨ ʙʘʨ. 

ɹʽʨʽʢʪʽʨʽʣʛʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ (ʀʥʪʝʨʥʝʪ) ï ʙײʣ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝʛʽ ʽʰʢʽ 
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ʞʝʣʽʣʝʨ ʜʝʧ ʘʪʘʣʘʪʳʥ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽש ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩץʘʥ 

ʞʠʳʥʪʳסʳ. ɯʨʽ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽʥʜʝ ʽʰʢʽ 

ʞʝʣʽʣʝʨʛʝ ʞʝʢʝ ʞʦʙʘʣʘʫ ʙᴇʣʽʤʜʝʨʽʥʽש ʝʩʝʧʪʝʫʽʰ ײץʨʘʣʜʘʨʳ ʞʘʪʘʜʳ. ʀʥʪʝʨʥʝʪ 

ʞʝʣʽʣʝʨʽ ʦʩʳʥʜʘʡ ʽʰʢʽ ʞʝʣʽʣʝʨʜʽ ʙʽʨʽʢʪʽʨʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ 

ʞʦʙʘʣʘʫ ʤʝʥ ᴇʥʜʽʨʽʩ ʞװʡʝʣʝʨʽʥʽש ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥ ʙʽʨʪײʪʘʩ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʩʽʥʝ (CIM - Computer Integrated Manufacturing) ʙʽʨʽʢʪʽʨʫ 

 ;ʘʥסʨʣʝʨʽʥʝ ʘʨʥʘʣװʨʣʽ ʙʘʡʣʘʥʳʩ ʪװʘʞʝʪ. ᴄʜʝʪʪʝ, ʀʥʪʝʨʥʝʪ ʞʝʣʽʣʝʨʽ ᴅʨʪץ ʰʽʥװ

ʪʝʣʝʬʦʥʠʷ, ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ, ʙʝʡʥʝ ʘץʧʘʨʘʪʪʳ ʙʝʨʫ, ʮʠʬʨʣʳץ ʜʝʨʝʢʪʝʨ ʞᴅʥʝ 

ʪ.ʙ. ɹײʣ ʞʘסʜʘʡʜʘ ʦʣʘʨʜʳ ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʩʝʨʚʠʩʪʽʢ ʞʝʣʽʣʝʨ ʜʝʧ ʘʪʘʡʜʳ. ʀʥʪʝʨʥʝʪ-

ʞײʤʳʩʪʘʨʜʳ ʜʘʤʳʪʫ ʛʝʪʝʨʦʛʝʥʜʽ ʽʰʢʽ ʞʝʣʽʣʝʨʜʽ ʙʽʨʽʢʪʽʨʫ ײץʨʘʣʜʘʨʳʥ ʞᴅʥʝ 

ʙʘʩʪʘʧץʳʜʘ ʠʥʪʝʨʬʝʡʩʢʝ ʙʝʡʽʤʜʝʣʛʝʥ ʽʰʢʽ ʞʝʣʽʣʝʨʜʽ ײץʨʫ ʩʪʘʥʜʘʨʪʪʘʨʳʥ 

ᴅʟʽʨʣʝʫʜʝʥ ʪײʨʘʜʳ[4]. ʀʥʪʝʨʥʝʪ ʞʝʣʽʣʝʨʽʥʜʝʛʽ ʽʰʢʽ ʞʝʣʽʣʝʨ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ 

ʙʣʦʢʪʘʨʳʥ ʧʘʡʜʘʣʘʥʳʧ ʪʘשʜʘʣסʘʥ ʪʦʧʦʣʦʛʠʷסʘ ʩᴅʡʢʝʩ ʙʽʨʽʢʪʽʨʽʣʝʜʽ. ʉʫʨʝʪ-1 

 .ʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʞʝʣʽʩʽ ʢᴇʨʩʝʪʽʣʛʝʥסʳʪʪʘץʘʟʽʨʛʽ ʫʘץ
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ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ 5G ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳϬ ʪϮʨʣʽ ʩʘʣʘʣʘʨʜʘ ϨʦʣʜʘʥʫʜʳϬ ʤʘϬʳʟʜʳʣʳϤʳ 

ʤʝʥ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞʘʡʣʳ ʘϨʧʘʨʘʪʪʘʨ Ϩʘʨʘʩʪʳʨʳʣʳʧ Ϻʪʽʣʛʝʥ. 

Summary: The article provides information about the importance and features of the use of 

5G technologies in various fields. 
 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʩʝʪʝʡ 5G ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʨʳʥʦʢ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥ ʥʘ çʫʤʥʳʝ ʛʦʨʦʜʘè, ʧʨʦʤʳʰʣʝʥʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ, 

ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ, ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʤʝʜʠʘ. 

ʇʷʪʦʝ ʧʦʢʦʣʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - 5G - ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʟʤʝʥʝʥʠʝ ʦʙʣʠʢʘ ʩʨʝʜʩʪʚ ʩʚʷʟʠ. ʉʦʟʜʘʥʥʦʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 5G ʩʧʦʩʦʙʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ 

ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʥʦʚʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʭʦʜʷʱʠʭ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ 

ʩʤʘʨʪʬʦʥʦʚ[1]. 

ʐʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 5G ʦʞʠʜʘʝʪʩʷ ʢ 2021 ʛʦʜʫ, ʥʦ ʫʞʝ ʩʝʡʯʘʩ ʠʥʞʝʥʝʨʳ 

ʨʘʙʦʪʘʶʪ ʥʘʜ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ(ʨʠʩ.1). 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʤʝʥʝʥʠʷ ʩʝʪʝʡ 5G 

 

ɼʘʚʘʡʪʝ ʧʦʩʤʦʪʨʠʤ, ʢʘʢ 5G ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ[2]. 

1.ʪʨʘʥʩʧʦʨʪ ʠ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ: 5G ʦʙʝʩʧʝʯʠʪ ʩʚʝʨʭʙʳʩʪʨʫʶ 

ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

(ʥʘʧʨʠʤʝʨ, ʩʚʝʪʦʬʦʨʘʤʠ, ʜʦʨʦʞʥʳʤʠ ʟʥʘʢʘʤʠ). ʕʪʦ ʧʦʚʳʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʫʩʢʦʨʠʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ʋʤʥʳʝ ʛʦʨʦʜʘ: ʚʥʝʜʨʝʥʠʝ 5G ʚ ʩʠʩʪʝʤʫ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʧʦʟʚʦʣʠʪ 

ʫʧʨʘʚʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʘʨʢʦʚʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʷʪʴ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ. 

2. ʟʜʦʨʦʚʴʝ 

ʊʝʣʝʤʝʜʠʮʠʥʘ ʠ ʫʜʘʣʝʥʥʳʝ ʦʧʝʨʘʮʠʠ: ʩ ʧʦʤʦʱʴʶ 5G ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʫʜʘʣʝʥʥʦ, ʢʦʛʜʘ ʚʨʘʯ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ 

ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʝʪʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ 

ʟʘʜʝʨʞʢʦʡ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ: 5G ʦʙʝʩʧʝʯʠʪ ʤʘʩʩʦʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 

ʫʩʪʨʦʡʩʪʚ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ (ʥʘʧʨʠʤʝʨ, ʛʘʜʞʝʪʦʚ ʠ ʥʦʩʠʤʳʭ 

ʜʘʪʯʠʢʦʚ), ʯʪʦ ʫʣʫʯʰʠʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʘʮʠʝʥʪʘ. 

3. ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ 4.0). 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ: ʚ ʩʦʯʝʪʘʥʠʠ ʩ IoT (ʀʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ) 5G 

ʧʦʟʚʦʣʠʪ ʣʫʯʰʝ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʦʙʦʪʦʚ ʠ ʜʨʫʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʟʘʚʦʜʳ: 5G ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʛʠʙʢʠʝ ʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʣʠʥʠʠ, ʛʜʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʢʣʘʜʦʚ ʠ ʧʨʦʜʫʢʮʠʠ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʯʪʦ ʦʧʪʠʤʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩʳ. 

4. ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ: 5G ʙʫʜʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʫ 

ʙʝʩʧʠʣʦʪʥʠʢʦʚ ʠ ʜʘʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʦʪʩʣʝʞʠʚʘʶʪ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʧʦʩʝʚʦʚ, 

ʫʨʦʚʝʥʴ ʚʦʜʳ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʬʝʨʤʝʨʘʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʷʪʴ ʨʝʩʫʨʩʘʤʠ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ. 

ɸʚʪʦʥʦʤʥʳʝ ʤʘʰʠʥʳ: ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʢʪʦʨʦʚ ʠ ʢʦʤʙʘʡʥʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʶ 5G, ʩʜʝʣʘʝʪ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʙʦʣʝʝ 

ʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠ ʤʝʥʝʝ ʟʘʚʠʩʠʤʳʤ ʦʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ. 

5. ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʉʄʀ 

ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʛʦʣʦʩʦʚʳʝ ʠ ʚʠʜʝʦʟʚʦʥʢʠ: 5G ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʠ ʠ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʚʠʜʝʦ ʚ ʨʘʟʨʝʰʝʥʠʠ 4K ʠʣʠ ʜʘʞʝ 8K ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ, ʯʪʦ ʧʦʡʜʝʪ ʥʘ ʧʦʣʴʟʫ ʢʦʤʧʘʥʠʷʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʆʙʣʘʯʥʳʝ ʠʛʨʳ: 5G ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʛʨʘʪʴ ʚ ʚʠʜʝʦʠʛʨʳ ʯʝʨʝʟ ʦʙʣʘʯʥʳʝ 

ʩʝʨʚʠʩʳ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʤʦʱʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʚʳʩʦʢʘʷ 

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʠʟʢʘʷ ʟʘʜʝʨʞʢʘ ʦʙʝʩʧʝʯʘʪ ʢʦʤʬʦʨʪʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʝʩʫʨʩʦʝʤʢʠʤʠ ʠʛʨʘʤʠ. 

6. ʦʙʨʘʟʦʚʘʥʠʝ 

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ: 5G ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪ ʢʘʯʝʩʪʚʦ ʚʠʜʝʦʟʚʦʥʢʦʚ ʠ 

ʪʨʘʥʩʣʷʮʠʡ, ʯʪʦ ʩʜʝʣʘʝʪ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ: ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʜʦʧʦʣʥʝʥʥʦʡ 
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ʨʝʘʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʘʷ 

ʟʘʜʝʨʞʢʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʪ ʩʝʪʴ 5G[3]. 

7. ʵʥʝʨʛʠʷ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʪʠ( Smart Grids): 5G ʦʙʝʩʧʝʯʠʪ ʵʬʬʝʢʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʩʠʩʪʝʤʘʤʠ, ʙʳʩʪʨʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ. 

ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ: ʩʝʪʴ 5G ʙʫʜʝʪ ʠʛʨʘʪʴ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʠʥʪʝʛʨʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ ʚ ʦʙʱʫʶ ʩʝʪʴ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʝ. 

8. ʈʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ 

ʋʤʥʳʝ ʤʘʛʘʟʠʥʳ: ʩ ʧʦʤʦʱʴʶ 5G ʤʦʞʥʦ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴ ʤʘʛʘʟʠʥʳ ʩʦ 

ʚʩʪʨʦʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʦʪʩʣʝʞʠʚʘʪʴ ʪʨʘʬʠʢ ʢʣʠʝʥʪʦʚ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʬʦʨʤʣʷʪʴ ʟʘʢʘʟ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ: 5G ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʟʘʛʨʫʞʘʪʴ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʧʨʠʣʦʞʝʥʠʷ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʠʤʝʨʷʪʴ ʦʜʝʞʜʫ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʟʝʨʢʘʣ). 

9. ʬʠʥʘʥʩʦʚʳʡ ʩʝʢʪʦʨ 

ʄʠʢʨʦʧʣʘʪʝʞʠ ʠ ʮʠʬʨʦʚʳʝ ʚʘʣʶʪʳ: ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 5G 

ʨʘʩʰʠʨʷʪ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʢʨʦʧʣʘʪʝʞʝʡ, ʫʩʢʦʨʷʪ ʦʙʨʘʙʦʪʢʫ ʪʨʘʥʟʘʢʮʠʡ ʠ 

ʧʦʜʜʝʨʞʘʪ ʥʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɹʣʦʢʯʝʡʥ: ʚ ʩʦʯʝʪʘʥʠʠ ʩ 5G ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʠʪʴ ʦʙʨʘʙʦʪʢʫ ʪʨʘʥʟʘʢʮʠʡ ʠ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ 

ʪʨʘʥʟʘʢʮʠʡ. 

10. ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʉʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ: 5G ʧʦʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʚʠʜʝʦʧʦʪʦʢʠ ʩ ʢʘʤʝʨ 

ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ, ʯʪʦ ʧʦʚʳʩʠʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʛʦʨʦʜʘʭ ʠ ʥʘ ʢʨʫʧʥʳʭ 

ʦʙʲʝʢʪʘʭ[4]. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ, ʢʘʤʝʨ 

ʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʯʝʨʝʟ 5G, ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʫʛʨʦʟʳ ʠ ʠʥʮʠʜʝʥʪʳ. 

11. ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ 

ʄʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʙʣʘʛʦʜʘʨʷ ʩʝʪʠ 5G ʤʦʞʥʦ ʧʦʜʢʣʶʯʠʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʪʯʠʢʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ ʠ 

ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ʇɽʈɽɼɸʏɸ ɼɸʅʅʓʍ ʇʆ ʂʆʄʇʔʖʊɽʈʅʓʄ ʉɽʊʗʄ 

 

ɸʜʠʭʘʥʦʚʘ ɸ.ʅ., ɸʢʙʘʨʠ ɸ.ɸ., ʇʦʜʛʦʨʥʳʡ ɸ.ʆ., ʐʪʦʢʦʣʝʥʢʦ ɸ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ- ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʉʫʣʪʘʤʫʨʘʪʦʚ ɹ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ,ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɽʩʝʧʪʝʫ ʞʝʣʽʣʝʨʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ 

ʘʨϨʳʣʳ ʜʘʤʠʜʳ, ʘʫʤʘϨʪʳϨ ʙϺʣʽʥʛʝʥ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʜʝʨʝʢʪʝʨ ʞʝʣʽʣʝʨʽ ʘʨϨʳʣʳ ʙʽʨʽʢʪʽʨʝʜʽ. 

ʄϰʥʜʘʡ ʞʝʣʽʣʝʨʜʽ ϨϰʨʫʜʳϬ ʥʝʛʽʟʛʽ ʤʘϨʩʘʪʪʘʨʳʥʘ ʝʩʝʧʪʝʫ Ϩʫʘʪʳʥ ʘʣʫ, Ϯʣʢʝʥ ʢϺʣʝʤʜʝʛʽ 

ʜʝʨʝʢʪʝʨʜʽ ʩʘϨʪʘʫ ʞϸʥʝ ϨʘʰʳϨʪʘϤʳ ʘϨʧʘʨʘʪʧʝʥ ʙϺʣʽʩʫ ʢʽʨʝʜʽ. 

ɾʝʣʽʣʝʨ ʜʝʨʝʢʪʝʨʜʽ ʪʘʨʘʪʫ ʞϸʥʝ ʪϮʡʽʥ ʪϮʨʣʝʨʽʥʝ ʙʝʨʫ ʪϮʨʽʥʝ Ϩʘʨʘʡ ʞʽʢʪʝʣʝʜʽ. 

ɾʝʣʽʣʽʢ ʪʦʧʦʣʦʛʠʷʣʘʨϤʘ ʞϰʣʜʳʟ, ʩʘϨʠʥʘ ʞϸʥʝ ʰʠʥʘ ʢʽʨʝʜʽ, ʦʣʘʨʜʳϬ ϸʨϨʘʡʩʳʩʳʥʳϬ Ϻʟʽʥʜʽʢ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʘʨ. ʄʳʩʘʣʳ, "ʞϰʣʜʳʟ" ʪʦʧʦʣʦʛʠʷʩʳʥʜʘ ʩʝʨʚʝʨ ʙʘʨʣʳϨ ʜʝʨʝʢʪʝʨʜʽ ϺϬʜʝʡʜʽ, 

ʘʣ ʩʘϨʠʥʘʜʘ ʙʝʨʽʣʽʩ ʰʝϬʙʝʨ ʙʦʡʳʤʝʥ ʞϮʨʝʜʽ, ʙϰʣ ʪϮʡʽʥ ʽʩʪʝʥ ʰʳϨϨʘʥ ʢʝʟʜʝ ʞϰʤʳʩʪʳϬ 

ʩʘʣʜʘʥʫʳʥʘ ϸʢʝʣʫʽ ʤϮʤʢʽʥ. 
Summary: Computer networks are developing thanks to computer technologies and 

telecommunications, combining geographically distributed computers through data transmission 

networks. The main goals of creating such networks include obtaining computing power, storing 

large amounts of data and sharing remote information. 

Networks are classified by type of data transmission into broadcast and node networks. 

Network topologies include a star, a ring, and a bus, each of which has its own characteristics. For 

example, in the zvezda topology, the server processes all data, and in the ring, the transmission 

occurs in a circle, which can lead to paralysis of operation if the node fails. 

 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʝʪʷʤ - ʵʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʢʦʤʧʴʶʪʝʨʘʤʠ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, ʩʝʨʚʝʨʘʤʠ ʠ ʪ.ʜ.) ʧʦ 

ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʦʙʳʯʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʪʘʝʪ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʦʪʦʢʦʣʳ ʠ 

ʵʪʘʧʳ: 

1. ʊʠʧʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʩʝʪʷʤ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʪʠʧʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʧʝʨʝʜʘʯʘ: ʙʠʪʳ ʧʝʨʝʜʘʶʪʩʷ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʢʘʙʝʣʷʤ Ethernet, ʦʧʪʦʚʦʣʦʢʦʥʥʳʤ ʩʝʪʷʤ 

ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʝʪʷʤ. 

ʇʨʠʤʝʨ: ʩʚʷʟʴ ʧʦ USB, Ethernet ʠ Bluetooth. 

ʇʘʨʘʣʣʝʣʴʥʘʷ ʧʝʨʝʜʘʯʘ: ʥʝʩʢʦʣʴʢʦ ʙʠʪʦʚ ʧʝʨʝʜʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʢʘʥʘʣʘʤ (ʧʨʦʚʦʜʘʤ). ʆʙʳʯʥʦ ʵʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʚʷʟʠ ʥʘ 

ʢʦʨʦʪʢʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʟ-ʟʘ ʪʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʘʢ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ 

ʥʘ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ. 
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ʇʨʠʤʝʨ: ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʤʝʞʜʫ ʚʥʫʪʨʝʥʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʢʦʤʧʴʶʪʝʨʘ (ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʦʤ ʠ ʧʘʤʷʪʴʶ). 

2. ʉʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ 

ʉʨʝʜʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʧʝʨʝʜʘʶʪʩʷ ʜʘʥʥʳʝ, ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ. ʂ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ ʧʝʨʝʜʘʯʠ ʦʪʥʦʩʷʪʩʷ: 

ʇʨʦʚʦʜʥʳʝ: ʤʝʜʥʳʝ ʢʘʙʝʣʠ (Ethernet, DSL), ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʠ 

(ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʀʥʪʝʨʥʝʪ), ʢʦʘʢʩʠʘʣʴʥʳʝ ʢʘʙʝʣʠ (ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʩʠʛʥʘʣʳ). 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ: ʨʘʜʠʦʚʦʣʥʳ (Wi-Fi, Bluetooth, LTE), ʠʥʬʨʘʢʨʘʩʥʘʷ 

ʩʚʷʟʴ, ʩʧʫʪʥʠʢʦʚʘʷ ʩʚʷʟʴ. 

ʂʘʞʜʘʷ ʩʨʝʜʘ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʥʘʧʨʠʤʝʨ, 

ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ, ʧʦʤʝʭʠ, ʟʘʪʫʭʘʥʠʝ), ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʦʙʱʫʶ ʩʢʦʨʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

3. ʂʣʶʯʝʚʳʝ ʧʦʥʷʪʠʷ ʚ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ: ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ 

ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʜʘʥʥʦʤʫ ʢʘʥʘʣʫ ʩʚʷʟʠ. ʆʙʳʯʥʦ ʠʟʤʝʨʷʝʪʩʷ ʚ ʙʠʪʘʭ ʚ 

ʩʝʢʫʥʜʫ (bps). ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ 

ʙʦʣʴʰʝ ʜʘʥʥʳʭ ʟʘ ʤʝʥʴʰʝʝ ʚʨʝʤʷ[1]. 

ɿʘʜʝʨʞʢʘ: ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʤʝʩʪʫ 

ʥʘʟʥʘʯʝʥʠʷ. ʅʘ ʵʪʦ ʤʦʛʫʪ ʚʣʠʷʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ) ʠ 

ʧʝʨʝʛʨʫʟʢʘ ʩʝʪʠ. 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ: ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʫʯʠʪʳʚʘʶʱʘʷ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʟʘʜʝʨʞʢʘ, ʧʦʪʝʨʷ ʧʘʢʝʪʦʚ ʠ ʧʦʚʪʦʨʥʘʷ 

ʧʝʨʝʜʘʯʘ. ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʯʘʩʪʦ ʥʠʞʝ ʜʦʩʪʫʧʥʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ 

ʠʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʪʠ. 

ʆʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ: ʆʰʠʙʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʠʟ-ʟʘ 

ʰʫʤʘ, ʧʦʤʝʭ ʠʣʠ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ. ʊʘʢʠʝ ʧʨʦʪʦʢʦʣʳ, ʢʘʢ CRC (ʮʠʢʣʠʯʝʩʢʘʷ 

ʧʨʦʚʝʨʢʘ ʠʟʙʳʪʦʯʥʦʩʪʠ), ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ, ʘ ʧʨʦʪʦʢʦʣʳ 

ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʠ (ʥʘʧʨʠʤʝʨ, TCP) - ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝ ʦʰʠʙʦʢ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ: ʕʪʦ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʡ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʪʧʨʘʚʠʪʝʣʴ ʥʝ ʧʝʨʝʛʨʫʞʘʝʪ 

ʧʦʣʫʯʘʪʝʣʷ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʪʝʨʶ ʧʘʢʝʪʦʚ ʠ ʧʝʨʝʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ. 

4. ʇʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʇʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ: 

a. ʉʝʛʤʝʥʪʘʮʠʷ ʠ ʢʘʜʨʠʨʦʚʘʥʠʝ 

ʂʦʛʜʘ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʩʝʪʠ, ʦʥʠ ʦʙʳʯʥʦ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ 

ʙʦʣʝʝ ʤʝʣʢʠʝ ʙʣʦʢʠ, ʥʘʟʳʚʘʝʤʳʝ ʧʘʢʝʪʘʤʠ ʠʣʠ ʬʨʝʡʤʘʤʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʚ ʩʝʪʷʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʘʢʠʝ ʧʨʦʪʦʢʦʣʳ, ʢʘʢ TCP/IP. 

ʉʝʛʤʝʥʪʘʮʠʷ: ʧʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ ʨʘʟʜʝʣʷʝʪ ʜʘʥʥʳʝ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ 

ʩʝʛʤʝʥʪʳ. ʅʘʧʨʠʤʝʨ, HTTP-ʟʘʧʨʦʩ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʝ ʧʠʩʴʤʦ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʝʛʤʝʥʪʦʚ TCP. 
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ʌʨʝʡʤʠʥʛ: ʜʘʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʧʘʢʦʚʳʚʘʶʪʩʷ ʚ ʟʘʛʦʣʦʚʢʠ, 

ʩʦʜʝʨʞʘʱʠʝ ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢʫʶ ʢʘʢ ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʘ ʠ ʥʘʟʥʘʯʝʥʠʷ, 

ʢʦʜʳ ʧʨʦʚʝʨʢʠ ʦʰʠʙʦʢ ʠ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ. 

b. ʇʝʨʝʜʘʯʘ 

ʂʘʢ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʩʝʛʤʝʥʪʠʨʦʚʘʥʳ ʠ ʩʬʦʨʤʠʨʦʚʘʥʳ, ʦʥʠ ʛʦʪʦʚʳ ʢ 

ʧʝʨʝʜʘʯʝ ʧʦ ʩʝʪʠ. ʕʪʦʪ ʰʘʛ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʤʦʜʝʣʠ OSI. ɺʦʪ ʢʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ: 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ: ɽʩʣʠ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʨʘʟʥʳʤ ʩʝʪʷʤ (ʥʘʧʨʠʤʝʨ, 

ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ), ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ BGP (Border Gateway 

Protocol). 

ɼʦʩʪʫʧ ʢ ʤʫʣʴʪʠʤʝʜʠʘ: ʋʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʧʨʦʪʦʢʦʣʳ, ʢʘʢ 

CSMA/CD (Carrier Sense Multiple Access ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʣʣʠʟʠʡ) ʜʣʷ ʩʝʪʝʡ 

Ethernet, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʦʪʧʨʘʚʣʷʪʴ ʜʘʥʥʳʝ, ʥʝ 

ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʧʝʨʝʜʘʯʘʤʠ ʜʨʫʛʠʭ ʫʩʪʨʦʡʩʪʚ. 

c. ʇʦʣʫʯʝʥʠʝ ʠ ʧʦʚʪʦʨʥʘʷ ʩʙʦʨʢʘ 

ʂʦʛʜʘ ʜʘʥʥʳʝ ʜʦʩʪʠʛʘʶʪ ʘʜʨʝʩʘʪʘ, ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʚʪʦʨʥʦʡ ʩʙʦʨʢʝ: 

ʇʦʚʪʦʨʥʘʷ ʩʙʦʨʢʘ: ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ (ʥʘʧʨʠʤʝʨ, TCP) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʧʨʘʚʠʣʴʥʦʤ ʧʦʨʷʜʢʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʩʝʛʤʝʥʪʘʮʠʠ. 

ʇʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ: ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʦʚʝʨʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʜʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ (ʥʘʧʨʠʤʝʨ, CRC). ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʰʠʙʦʢ ʧʦʣʫʯʘʪʝʣʴ ʟʘʧʨʘʰʠʚʘʝʪ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʜʘʯʫ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʜʘʥʥʳʭ. 

5. ʇʨʦʪʦʢʦʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʝʪʷʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʙʦʨ 

ʧʨʦʪʦʢʦʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. 

ʅʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʪ: 

a. ʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʝʡ (TCP)[2]. 

ʅʘʜʝʞʥʘʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ: TCP - ʵʪʦ ʧʨʦʪʦʢʦʣ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʧʦʜʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʧʫʪʝʤ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʜʘʥʥʳʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ: ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʪʘʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʢʘʢ ʨʘʟʤʝʨ ʦʢʥʘ, 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʤʦʤ ʦʪʧʨʘʚʣʷʝʤʳʭ ʜʘʥʥʳʭ ʧʝʨʝʜ ʦʞʠʜʘʥʠʝʤ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ ʠ ʧʦʚʪʦʨʥʘʷ ʧʝʨʝʜʘʯʘ: TCP ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ ʠ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʝʪ 

ʧʦʪʝʨʷʥʥʳʝ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ʜʘʥʥʳʝ. 

b. ʇʨʦʪʦʢʦʣ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʝʡʪʘʛʨʘʤʤ (UDP) 

ɹʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ: ʚ ʦʪʣʠʯʠʝ ʦʪ TCP, UDP ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʦʝʜʠʥʝʥʠʝ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʜʘʥʥʳʭ. ʆʥ ʦʪʧʨʘʚʣʷʝʪ ʧʘʢʝʪʳ ʜʘʥʥʳʭ 

(ʜʝʡʪʘʛʨʘʤʤʳ) ʙʝʟ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ. 

ɹʳʩʪʨʝʝ, ʥʦ ʥʝʥʘʜʝʞʥʝʝ: ʧʨʦʪʦʢʦʣ UDP ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʦʪʦʢʦʣ 

TCP, ʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʥʠʟʢʦʡ ʟʘʜʝʨʞʢʠ, 
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ʪʘʢʠʭ ʢʘʢ ʦʥʣʘʡʥ-ʠʛʨʳ ʠʣʠ ʧʦʪʦʢʦʚʦʝ ʚʠʜʝʦ, ʛʜʝ ʜʦʧʫʩʪʠʤʘ ʩʣʫʯʘʡʥʘʷ ʧʦʪʝʨʷ 

ʜʘʥʥʳʭ. 

c. ʀʥʪʝʨʥʝʪ-ʧʨʦʪʦʢʦʣ (IP) 

ʄʘʨʰʨʫʪʠʟʘʮʠʷ ʠ ʘʜʨʝʩʘʮʠʷ: ʇʨʦʪʦʢʦʣ IP ʦʪʚʝʯʘʝʪ ʟʘ ʘʜʨʝʩʘʮʠʶ ʠ 

ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʩʝʪʷʭ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ 

IP-ʘʜʨʝʩʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʜʣʷ ʧʝʨʝʩʳʣʢʠ 

ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʦʪʦʢʦʣ Ethernet (IEEE 802.3) 

ʌʨʝʡʤʠʥʛ ʠ MAC-ʘʜʨʝʩʘʮʠʷ: Ethernet ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ (LAN) ʠ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʜʘʥʥʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʝ (ʤʝʜʥʳʤ ʢʘʙʝʣʷʤ, ʚʦʣʦʢʦʥʥʦʡ ʦʧʪʠʢʝ). 

ʥʘʧʨʠʤʝʨ, ʧʨʦʪʦʢʦʣ Point-to-Point (PPP). 

ʋʜʘʣʝʥʥʦʝ ʠ ʧʨʷʤʦʝ ʧʦʜʢʣʶʯʝʥʠʝ: ʇʨʦʪʦʢʦʣ PPP ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ 

ʠʣʠ ʚ ʩʝʪʷʭ ʚʠʨʪʫʘʣʴʥʦʡ ʯʘʩʪʥʦʡ ʩʝʪʠ (VPN). ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʦʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ ʠ ʠʥʢʘʧʩʫʣʷʮʠʶ ʧʘʢʝʪʦʚ. 

6. ʆʧʪʠʤʠʟʘʮʠʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ: 

ʆʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ: ʪʘʢʠʝ ʧʨʦʪʦʢʦʣʳ, ʢʘʢ TCP, ARQ 

(ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʧʦʚʪʦʨʥʳʡ ʟʘʧʨʦʩ) ʠ FEC (ʇʨʷʤʦʝ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ), 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʛʨʫʟʢʘʤʠ: ʘʣʛʦʨʠʪʤʳ, ʧʦʜʦʙʥʳʝ ʫʧʨʘʚʣʝʥʠʶ 

ʧʝʨʝʛʨʫʟʢʘʤʠ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP (ʥʘʧʨʠʤʝʨ, ʤʝʜʣʝʥʥʳʡ ʟʘʧʫʩʢ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʝʨʝʛʨʫʟʦʢ), ʫʧʨʘʚʣʷʶʪ ʧʦʪʦʢʦʤ ʪʨʘʬʠʢʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʝʨʝʛʨʫʟʦʢ. 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʝʪʷʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ, 

ʧʨʦʪʦʢʦʣʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ[3]. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʩʝʛʤʝʥʪʘʮʠʶ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʯʫ, 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ, ʦʙʥʘʨʫʞʝʥʠʝ ʦʰʠʙʦʢ ʠ ʧʦʚʪʦʨʥʫʶ ʩʙʦʨʢʫ. ʊʘʢʠʝ ʧʨʦʪʦʢʦʣʳ, 

ʢʘʢ TCP, UDP ʠ IP, ʧʦʤʦʛʘʶʪ ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʝʝ ʥʘʜʝʞʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʜʥʘʢʦ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʢʘʢ ʰʫʤ, ʟʘʜʝʨʞʢʘ, ʧʝʨʝʛʨʫʟʢʘ ʠ ʧʦʪʝʨʷ ʧʘʢʝʪʦʚ. 
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ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ: OpenGL ʠ DirectX. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʠʭ ʠʩʪʦʨʠʶ ʩ ʧʝʨʚʳʭ ʚʝʨʩʠʡ 

ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʙʠʙʣʠʦʪʝʢ, ʘ 

ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʠʛʨʦʚʦʡ ʠʥʜʫʩʪʨʠʠ. 

Summary: The article is devoted to the study of two main libraries for the development of 

graphic applications: OpenGL and DirectX. We will look at their history from the earliest versions 

to modern times, consider the main achievements and changes of each of the libraries, as well as 

their impact on the development of computer graphics and the gaming industry. 
 

OpenGL-ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ ʩʘʣʘʩʳʥʜʘסʳ ʛʨʘʬʠʢʘʣʳץ ʩʪʘʥʜʘʨʪ. 

 .ʙʽʨʽ שʩʪʘʥʜʘʨʪʪʘʨʜʳ ץʪʘʥʳʤʘʣ ʛʨʘʬʠʢʘʣʳ שʣ ᴅʣʝʤʜʝʛʽ ʝײʳʪʪʘ ʙץʘʟʽʨʛʽ ʫʘפ

ʉʦʥʘʫ 1982 ʞʳʣʳ ʉʪʵʥʬʦʨʜ ʋʥʠʚʝʨʩʠʪʝʪʽ ʛʨʘʬʠʢʘʣʳץ ʤʘʰʠʥʘʥʳש 

ʪײʞʳʨʳʤʜʘʤʘʩʳʥ ᴅʟʽʨʣʝʜʽ, ʦʥʳש ʥʝʛʽʟʽʥʜʝ Silicon Graphics ᴆʟʽʥʽש Silicon IRIS 

ʞײʤʳʩ ʩʪʘʥʮʠʷʩʳʥʜʘ ʨʝʥʜʝʨʠʥʛ ײץʙʳʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʜʳ. ʆʩʳʣʘʡʰʘ IRIS gl 

ʛʨʘʬʠʢʘʣʳץ ʢʽʪʘʧʭʘʥʘʩʳ ʞʘʩʘʣʜʳ. Iris gl ʢʽʪʘʧʭʘʥʘʩʳʥʳש ʥʝʛʽʟʽʥʜʝ 1992 ʞʳʣʳ 

OpenGL ʛʨʘʬʠʢʘʣʳץ ʩʪʘʥʜʘʨʪʳ ʞʘʩʘʣʳʧ, ʙʝʢʽʪʽʣʜʽ. OpenGL ᴅʟʽʨʣʝʫʰʽʣʝʨʽ 

ʘʧʧʘʨʘʪʪʳץ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʰʽʣʝʨʜʽש ʝש ʽʨʽ 

ʬʠʨʤʘʣʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: Silicon Graphics, Inc., Microsoft, IBM 

ʂʦʨʧʦʨʘʮʠʷʩʳ, Sun Microsystems, Inc., Digital Equipment Corporation (DEC), 

Evans & Sutherland, Hewlett-Packard Corporation, Intel Corporation ʞᴅʥʝ 

Intergraph Corporation[1]. 

OpenGL ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʂʨʦʩʩ-ʧʣʘʪʬʦʨʤʘ: OpenGL-ʛʝ Windows, 

macOS ʞᴅʥʝ Linux ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ 

ʦʥʳ ʢᴇʧʪʝʛʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ץʦʣʜʘʥʙʘʣʘʨʜʳ ʞʘʩʘסʳʩʳ 

ʢʝʣʝʪʽʥ ᴅʟʽʨʣʝʫʰʽʣʝʨ װʰʽʥ ʪʘʤʘʰʘ ʪʘשʜʘʫ ʝʪʝʜʽ.  

ɸʰʳץ ʩʪʘʥʜʘʨʪ: OpenGL - ʙײʣ ʘʰʳץ ʩʪʘʥʜʘʨʪ, ʷסʥʠ ʦʥʳש ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

ʙʘʨʣʳסʳʥʘ ץʦʣ ʞʝʪʽʤʜʽ. ɹײʣ ᴅʟʽʨʣʝʫʰʽʣʝʨ ץʘʫʳʤʜʘʩʪʳסʳʥʳש ʢʝש ʪʘʨʘʣʫʳ ʤʝʥ 

  .ʧʘʣ ʝʪʝʜʽץʦʣʜʘʫʳʥʘ ʳץ

ʂʝשʝʡʪʫ: OpenGL ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ץʦʩʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʢʝשʝʡʪʽʤʜʝʨʜʽ ץʦʣʜʘʡʜʳ. ɹײʣ ʦʥʳ ʞʘשʘ ʪʘʣʘʧʪʘʨ 

ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʙʝʡʽʤʜʝʣʝ ʘʣʘʪʳʥ ʠʢʝʤʜʽ ײץʨʘʣסʘ ʘʡʥʘʣʜʳʨʘʜʳ.  

ʐʝʡʜʝʨʣʝʨʜʽ ץʦʣʜʘʫ: OpenGL ʢװʨʜʝʣʽ ʚʠʟʫʘʣʜʳ ʵʬʬʝʢʪʽʣʝʨʜʽ ʞʘʩʘʫ װʰʽʥ 

ʰʝʡʜʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʐʝʡʜʝʨʣʝʨ-ʙײʣ ʛʨʘʬʠʢʘʣʳץ 

ʧʨʦʮʝʩʩʦʨʜʘ (GPU) ʦʨʳʥʜʘʣʘʪʳʥ ʞᴅʥʝ ʞʘʨʳץʪʘʥʜʳʨʫʜʳש, ʊʝʢʩʪʫʨʘʥʳש ʞᴅʥʝ 

ʙʘʩץʘ ʛʨʘʬʠʢʘʣʳץ ʦʧʝʨʘʮʠʷʣʘʨʜʳש ʥʘץʪʳ ᴅʩʝʨʣʝʨʽʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʰʘסʳʥ ʙʘסʜʘʨʣʘʤʘʣʘʨ[2]. OpenGL ʧʘʡʜʘʣʘʥʫ ʤʳʩʘʣʜʘʨʳ OpenGL ʞʦסʘʨʳ 

ʛʨʘʬʠʢʘʣʳץ ᴇʥʽʤʜʽʣʽʢʪʽ ץʘʞʝʪ ʝʪʝʪʽʥ ʦʡʳʥʜʘʨʜʳ, ʪʨʝʥʘʞʝʨʣʝʨʜʽ ʞᴅʥʝ ʙʘʩץʘ 

 ʦʣʜʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, Unity ʞᴅʥʝ Unrealץ ʽʥʝʥשʦʣʜʘʥʙʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʜʝ ʢʝץ

Engine ʩʠʷץʪʳ ʢᴇʧʪʝʛʝʥ ʟʘʤʘʥʘʫʠ ʦʡʳʥʜʘʨ ʤʝʥ ʛʨʘʬʠʢʘʣʳץ ץʦʟסʘʣʪץʳʰʪʘʨ 
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OpenGL-ʜʽ ץʦʣʜʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, OpenGL סʳʣʳʤʠ ʙʝʡʥʝʣʝʫʜʝ, 

ʤʝʜʠʮʠʥʘʣʳץ ץʦʩʳʤʰʘʣʘʨʜʘ ʞᴅʥʝ CAD ʞװʡʝʣʝʨʽʥʜʝ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘʜʳ. 

ʆʡʳʥʜʘʨʜʘ OpenGL ʜʠʥʘʤʠʢʘʣʳץ ʞʘʨʳץʪʘʥʜʳʨʫʤʝʥ, ʢᴇʣʝשʢʝʣʝʨʤʝʥ ʞᴅʥʝ 

ʪʝʢʩʪʫʨʘʣʘʨʤʝʥ ʰʳʥʘʡʳ ʢᴇʨʽʥʽʩʪʝʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊʨʝʥʘʞʝʨʣʘʨʜʘ 

ʦʣ ʬʠʟʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ װʰʽʥ 

 ʦʩʳʤʰʘʣʘʨʜʘ OpenGL ʟʝʨʪʪʝʫʰʽʣʝʨʛʝ ʥᴅʪʠʞʝʣʝʨʜʽץ ʳʣʳʤʠנ .ʦʣʜʘʥʳʣʘʜʳץ

ʪʘʣʜʘʫ ʤʝʥ ʪװʩʽʥʜʽʨʫʜʽ ʞʝשʽʣʜʝʪʝʪʽʥ ʢװʨʜʝʣʽ ʜʝʨʝʢʪʝʨ ʤʝʥ ʤʦʜʝʣʴʜʝʨʜʽ 

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ(ʩʫʨ.1). 

 

 
 

ʉʫʨʝʪ 1 ï OpenGL ʘʨʭʠʪʝʢʪʫʨʘʩʳ 

 

OpenGL ʘʰʳץ ɻʨʘʬʠʢʘʣʳץ ʂʽʪʘʧʭʘʥʘסʘ ʘʫʜʘʨʳʣʘʜʳ, ʗסʥʠ OpenGL ʘʰʳץ 

ʞᴅʥʝ ʤʦʙʠʣʴʜʽ ʩʪʘʥʜʘʨʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. OpenGL ʢᴇʤʝʛʽʤʝʥ ʞʘʟʳʣסʘʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʽʩ ʞװʟʽʥʜʝ ʢʝʟ ʢʝʣʛʝʥ ʧʣʘʪʬʦʨʤʘסʘ ʪʘʩʳʤʘʣʜʘʫסʘ ʙʦʣʘʜʳ ʞᴅʥʝ 

ʦʣ ʛʨʘʬʠʢʘʣʳץ ʩʪʘʥʮʠʷ ʥʝʤʝʩʝ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ ʙʦʣʩʳʥ, ʙʽʨʜʝʡ ʥᴅʪʠʞʝʣʝʨʛʝ 

 ʘʥסʘ ʘʨʥʘʣץץʜʘʨʣʘʤʘʰʳʥʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʘʙʜʳסʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. OpenGL ʙʘץ

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʘʟʫʜʘʥ ʙʦʩʘʪʘʜʳ. ɽʛʝʨ ײץʨʳʣסʳ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʬʫʥʢʮʠʷʥʳ 

 ʨʘʣʜʘʨʜʘ ʦʨʳʥʜʘʣʘʜʳ, ʝʛʝʨײץ ץʣ ʬʫʥʢʮʠʷ ʘʧʧʘʨʘʪʪʳײʦʣʜʘʡʪʳʥ ʙʦʣʩʘ, ʦʥʜʘ ʙץ

ʞʦץ ʙʦʣʩʘ, ʢʽʪʘʧʭʘʥʘ ʦʥʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ʪװʨʜʝ ʦʨʳʥʜʘʡʜʳ. 

DirectX-ʙײʣ Microsoft ʢʦʨʧʦʨʘʮʠʷʩʳ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʤʝʥ, 

ᴅʩʽʨʝʩʝ ʦʡʳʥʜʘʨ ʤʝʥ ʙʝʡʥʝʣʝʨ ʩʘʣʘʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ API 

ʞʠʳʥʪʳסʳ. DirectX Direct3D, DirectInput ʞᴅʥʝ DirectSound ʩʠʷץʪʳ ʙʽʨʥʝʰʝ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ץʘʤʪʠʜʳ.  

Direct3D-3D ʛʨʘʬʠʢʘʩʳʥ ʢᴇʨʩʝʪʫʛʝ ʞʘʫʘʧʪʳ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪ. DirectX 

ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ Windows ʠʥʪʝʛʨʘʮʠʷʩʳ: DirectX ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ 

ʦשʪʘʡʣʘʥʜʳʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ Windows ʘʤʘʣʜʳץ ʞװʡʝʩʽʤʝʥ ʪʳסʳʟ 

ʙʽʨʽʢʪʽʨʽʣʛʝʥ. ɹײʣ ʦʥʳ Windows ʦʡʳʥʜʘʨʳ ʤʝʥ ץʦʩʳʤʰʘʣʘʨʳʥ ʞʘʩʘʡʪʳʥ 

ᴅʟʽʨʣʝʫʰʽʣʝʨ װʰʽʥ ʪʘשʜʘʫʣʳ ʪʘשʜʘʫ ʝʪʝʜʽ.  

ɸʧʧʘʨʘʪʪʳץ ʞʝʜʝʣʜʝʪʫʜʽ ץʦʣʜʘʫ: DirectX ʛʨʘʬʠʢʘʣʳץ ʜʠʩʧʣʝʡʜʽ 

ʞʝʜʝʣʜʝʪʫ װʰʽʥ ʛʨʘʬʠʢʘʣʳץ ʢʘʨʪʘ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. ɹײʣ 

ʨʝʩʫʨʩʪʘʨʜʳש ʤʠʥʠʤʘʣʜʳ ʰʳסʳʥʜʘʨʳʤʝʥ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʚʠʟʫʘʣʜʳ 

ʵʬʬʝʢʪʽʣʝʨʜʽ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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 ʜʝʫʛʝשʳʤʳ: DirectX ʛʨʘʬʠʢʘ, ʜʳʙʳʩ ʞᴅʥʝ ʢʽʨʽʩʪʽ ᴇץʘʫ שʢʝ שʨʘʣʜʘʨʜʳײפ

ʘʨʥʘʣסʘʥ ʢᴇʧʪʝʛʝʥ ײץʨʘʣʜʘʨ ʤʝʥ ʢʽʪʘʧʭʘʥʘʣʘʨʜʳ ץʘʤʪʠʜʳ. ɹײʣ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

  .ʽʣʜʝʪʝʜʽשʦʩʳʤʰʘʣʘʨ ʤʝʥ ʦʡʳʥʜʘʨʜʳ ᴅʟʽʨʣʝʫʜʽ ʞʝץ

ʐʝʡʜʝʨʣʝʨʜʽ ץʦʣʜʘʫ: DirectX ʩʦʥʳʤʝʥ ץʘʪʘʨ ʢװʨʜʝʣʽ ʚʠʟʫʘʣʜʳ 

ʵʬʬʝʢʪʽʣʝʨʜʽ ʞʘʩʘʫ װʰʽʥ ʰʝʡʜʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ץʦʣʜʘʡʜʳ. ɹײʣ 

ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ ʜʠʥʘʤʠʢʘʣʳץ ʞʘʨʳץʪʘʥʜʳʨʫʤʝʥ ʞᴅʥʝ ʪʝʢʩʪʫʨʘʤʝʥ ʰʳʥʘʡʳ 

ʢᴇʨʽʥʽʩʪʝʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ(ʩʫʨ.2).  

 

 
 

ʉʫʨʝʪ 2 ï DirectX ʘʨʭʠʪʝʢʪʫʨʘʩʳ 

 

DirectX ʧʘʡʜʘʣʘʥʫ ʤʳʩʘʣʜʘʨʳ DirectX-ʙײʣ Windows ʧʣʘʪʬʦʨʤʘʩʳʥʜʘ 

ʦʡʳʥ ᴅʟʽʨʣʝʫʛʝ ʘʨʥʘʣסʘʥ ʽʩ ʞװʟʽʥʜʝ ʩʪʘʥʜʘʨʪ. ʂᴇʧʪʝʛʝʥ ʟʘʤʘʥʘʫʠ Windows 

ʦʡʳʥʜʘʨʳ ʛʨʘʬʠʢʘʥʳ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ᴇשʜʝʫ 

 ʜʝʫשʘʪʘʨ, DirectX ʙʝʡʥʝ ʞᴅʥʝ ʘʫʜʠʦ ᴇץ ʰʽʥ DirectX ʧʘʡʜʘʣʘʥʘʜʳ[3]. ʉʦʥʳʤʝʥװ

 .ʦʣʜʘʥʳʣʘʜʳץ ʪʘ ʙʝʣʩʝʥʜʽץʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳ ץʦʩʳʤʰʘʣʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ

ʆʡʳʥʜʘʨʜʘ DirectX ʨʝʘʣʠʟʤʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʤʝʥ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʢᴇʨʽʥʽʩʪʝʨ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʝʡʥʝ ʞᴅʥʝ ʘʫʜʠʦ ᴇשʜʝʫ ץʦʩʳʤʰʘʣʘʨʳʥʜʘ DirectX 

ʞʦסʘʨʳ ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʦʡʥʘʪʫ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.  

ɺʠʨʪʫʘʣʜʳ ʰʳʥʜʳץʪʘ DirectX ʤʠʥʠʤʘʣʜʳ ʢʽʜʽʨʽʩ ʧʝʥ ʞʦסʘʨʳ ʢʘʜʨ 

ʞʠʽʣʽʛʽʤʝʥ ʠʤʤʝʨʩʠʚʪʽ ʪᴅʞʽʨʠʙʝʣʝʨ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. OpenGL ʞᴅʥʝ 

DirectX ʩʘʣʳʩʪʳʨʫ: ᴇʥʽʤʜʽʣʽʢ, ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʘ ʞᴅʥʝ ץʦʣʜʘʫ ᴆʥʽʤʜʽʣʽʢ 

ɻʨʘʬʠʢʘʣʳץ API ᴇʥʽʤʜʽʣʽʛʽ ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨסʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʢʦʜʪʳ 

ʦשʪʘʡʣʘʥʜʳʨʫסʘ, ʘʧʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨסʘ ʞᴅʥʝ ʜʨʘʡʚʝʨʣʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ. 

ʊײʪʘʩʪʘʡ ʘʣסʘʥʜʘ, DirectX ʢᴇʙʽʥʝʩʝ Windows ʞװʡʝʩʽʥʜʝ ʞʘץʩʳ ᴇʥʽʤʜʽʣʽʢʪʽ 

ʢᴇʨʩʝʪʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʤʝʥ ʪʳסʳʟ ʙʽʨʽʢʪʽʨʽʣʛʝʥ.  

OpenGL ᴇʟ ʢʝʟʝʛʽʥʜʝ ᴅʨʪװʨʣʽ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʢʝʨʝʤʝʪ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ 

ʞʝʪʢʽʟʝ ʘʣʘʜʳ, ʙʽʨʘץ ʦʥʳש ᴇʥʽʤʜʽʣʽʛʽ ʜʨʘʡʚʝʨʣʝʨʜʽש ʩʘʧʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ 

ᴇʟʛʝʨʫʽ ʤװʤʢʽʥ. ʄʘשʳʟʜʳʩʳ, ᴇʥʽʤʜʽʣʽʢ ᴅʟʽʨʣʝʫʰʽʥʽש ʜʘסʜʳʣʘʨʳ ʤʝʥ 

ʪᴅʞʽʨʠʙʝʩʽʥʝ ʜʝ ʙʘʡʣʘʥʳʩʪʳ. ɾʘץʩʳ ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ʢʦʜ ʪʘשʜʘʣסʘʥ API-ʛʝ 

 ʩʘʨʪʘ ʘʣʘʜʳ. ʉʦʥʳʤʝʥץʪʘʡ ʞʘץʤʳʩʳʥ ʘʡʪʘʨʣʳײʞ שʦʣʜʘʥʙʘʥʳץ ʘʨʘʤʘʩʪʘʥץ
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 ʥʝʤʽ ʞʝʪʽʣʜʽʨʽʣʽʧװ ʢʘʨʪʘʣʘʨ ʤʝʥ ʜʨʘʡʚʝʨʣʝʨ ץʘʪʘʨ, ʟʘʤʘʥʘʫʠ ʛʨʘʬʠʢʘʣʳץ

ʦʪʳʨʘʜʳ, ʙײʣ ᴇʥʽʤʜʽʣʽʢʢʝ ʜʝ ᴅʩʝʨ ʝʪʝʜʽ.  

ʂʨʦʩʩ-ʧʣʘʪʬʦʨʤʘ OpenGL-ʜʽש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʳש ʙʽʨʽ-ʦʥʳש 

ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʘʩʳ. ʆסʘʥ Windows, macOS, Linux ʞᴅʥʝ ʪʽʧʪʽ Android ʞᴅʥʝ iOS 

ʩʠʷץʪʳ ʤʦʙʠʣʴʜʽ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʽʣʝʜʽ. ɹײʣ ʦʥʳ ᴅʨʪװʨʣʽ 

ʧʣʘʪʬʦʨʤʘʣʘʨ װʰʽʥ ץʦʣʜʘʥʙʘʣʘʨ ʞʘʩʘʡʪʳʥ ᴅʟʽʨʣʝʫʰʽʣʝʨ װʰʽʥ ʪʘʤʘʰʘ ʪʘשʜʘʫ 

ʞʘʩʘʡʜʳ.  

DirectX, ʢʝʨʽʩʽʥʰʝ, ʪʝʢ Windows ʞᴅʥʝ Xbox ʞװʡʝʣʝʨʽʥʜʝ ץʦʣʜʘʫ 

ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʦʥʳ ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʘʣʳץ ʞʦʙʘʣʘʨʜʘ ʧʘʡʜʘʣʘʥʫʜʳ ʰʝʢʪʝʡʜʽ.  

OpenGL ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʘʩʳ ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ ᴅʨʪװʨʣʽ ײץʨʳʣסʳʣʘʨ ʤʝʥ 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ץʦʣʜʘʥʙʘʣʘʨʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɹײʣ ᴅʩʽʨʝʩʝ ʢᴇʧʪʝʛʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʦʣʜʘʡʪʳʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ 

ʤʝʥ ʦʡʳʥʜʘʨ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢʨʦʩʩ-ʧʣʘʪʬʦʨʤʘʣʳץ ʞʦʙʘʣʘʨ 

ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʪʝʩʪʽʣʝʫ ʰʳסʳʥʜʘʨʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ. פʦʣʜʘʫ 

DirectX Microsoft ʢʦʨʧʦʨʘʮʠʷʩʳʥʘʥ ʪײʨʘץʪʳ ʞʘשʘʨʪʫʣʘʨ ʤʝʥ ʞʘץʩʘʨʪʫʣʘʨʜʳ 

  .ʦʣʜʘʫ ʘʣʘʜʳץ ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʨʝʩʤʠץ

ɸʰʳץ ʩʪʘʥʜʘʨʪ ʙʦʣʘ ʦʪʳʨʳʧ, OpenGL-ʜʽ ᴅʟʽʨʣʝʫʰʽʣʝʨ ץʘʫʳʤʜʘʩʪʳסʳ ʤʝʥ 

ᴅʨʪװʨʣʽ ʢʦʤʧʘʥʠʷʣʘʨ ץʦʣʜʘʡʜʳ. ɹײʣ ʙʘʷʫ ʞʘשʘʨʪʫʣʘʨʜʳ ʞᴅʥʝ ʜʨʘʡʚʝʨʣʝʨʜʽש 

ᴇʟʛʝʨʤʝʣʽ ʩʘʧʘʩʳʥ ʙʽʣʜʽʨʫʽ ʤװʤʢʽʥ. Microsoft ʢʦʨʧʦʨʘʮʠʷʩʳʥʳש ʨʝʩʤʠ DirectX 

 ʘʨʪʫʣʘʨ ʤʝʥשʪʳ ʞʘץʨʘײʧʝʥ ʩʝʥʽʤʜʽʣʽʢʢʝ ʢʝʧʽʣʜʽʢ ʙʝʨʝʜʽ. ʊ ץʪʳʣʳץʨʘײʦʣʜʘʫʳ ʪץ

ʞʘץʩʘʨʪʫʣʘʨ ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ ʩʦסשʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, OpenGL-ʜʽ ᴅʟʽʨʣʝʫʰʽʣʝʨ 

 ʘ ʪʘʣʘʧʪʘʨ ʤʝʥשʜʘʤʫʳʥʘ ʞᴅʥʝ ʞʘ שʦʣʜʘʫʳ ʦʥʳץ ʳסʘʫʳʤʜʘʩʪʳץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʙʝʡʽʤʜʝʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 
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ʅɽʁʈʆʅɼʓפ ɾɽʃɯʃɽʈɼɯר ʅɽɻɯɿɻɯ ʊתʉɯʅɯʂʊɽʈɯ ʄɽʅ ʕʃɽʄɽʅʊʊɽʈɯʅɽ 

ʄʆɼɽʃʔ ױפʈʋ 

 

ɸʞʠʙʝʢ ɸ.ɼ. ʖʥʫʩʦʚʘ ɼ.ʋ. ʪ.ס.ʢ. 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʠʥʥʦʘʮʠʦʥʥʳʡ ʫʥʠʝʨʩʠʪʝʪ, ʛ. ʐʳʤʢʝʥʪ 

 

ʈʝʟʶʤʝ: ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʪʘʣʠ ʦʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʦʙʣʘʩʪʠ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ. ʇʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʢʦʤʧʴʶʪʝʨʦʤ. 
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Resume: Artificial neural networks have become the main tool in the field of speech 

recognition and synthesis. The constant development of these technologies opens up new 

opportunities for creating more natural and effective systems of interaction between humans and 

computers. 

 

ʅʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʪײʞʳʨʳʤʜʘʤʘʩʳ 150 ʞʳʣ ʙײʨʳʥ ʤʠ ʤʝʥ ʞײʣʳʥʜʘסʳ 

ʥʝʡʨʦʥʜʘʨʜʳש ʞײʤʳʩʳʥ ʟʝʨʪʪʝʫ ʘʷʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʜʳ. ʋʘץʳʪ ᴇʪʝ ʢʝʣʝ 

ʞʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ʟʝʨʪʪʝʫ ʜʘʤʫʜʳש ʙʽʨʥʝʰʝ ʢʝʟʝשʜʝʨʽʥʝʥ ᴇʪʪʽ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʢᴇʧ ʪʽʣʜʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʣʝʨʽ װʰʽʥ ʪʽʣʜʽʢ ʤʦʜʝʣʴʜʝʨʜʽ 

 ʦʣʜʘʥʫ ʙʦʣʳʧץ ᴅʜʽʩʪʝʨʜʽ ץʙʽʨʽ ʩʪʘʪʠʩʪʠʢʘʣʳ שʥʝʛʽʟʛʽ ᴅʜʽʩʪʝʨʽʥʽ שʨʫʜʳײץ

ʪʘʙʳʣʘʜʳ. ʆʩʳ ʢʦʥʪʝʢʩʪʝʛʽ ʣʠʥʛʚʠʩʪʠʢʘʣʳץ ʤʦʜʝʣʴ-ʙײʣ ʪʽʣʜʽש ʙʘʨʣʳץ ʤװʤʢʽʥ 

ʩᴇʡʣʝʤʜʝʨʽ ʙʦʡʳʥʰʘ ʳץʪʠʤʘʣʜʳץ ʪʘʨʘʣʫʳ. ɸʣʘʡʜʘ, ʤʦʜʝʣʴʜʽ ʦʩʳ ʬʦʨʤʘʜʘ 

ʩʘץʪʘʫ ʪʠʽʤʩʽʟ, ʩʦʥʜʳץʪʘʥʥʳʝʘʤ ʞײʤʳʩ ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹװʛʽʥʛʽ ʪʘשʜʘ 

ʰʝʢʪʝʫʩʽʟ ʩᴇʟʜʽʢʧʝʥ ʩᴇʡʣʝʫʜʽ ʪʘʥʫʜʳש ʢʦʤʤʝʨʮʠʷʣʳץ ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ 

ʞװʡʝʣʝʨʽʥʜʝ ץʘʥʜʘʡ ʤʦʜʝʣʴʜʝʨ ץʦʣʜʘʥʳʣʘʪʳʥʳʥ ץʘʨʘʩʪʳʨʘʡʳץ. 

ɾʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʩᴇʡʣʝʫ ʩʠʥʪʝʟʽ ʤᴅʩʝʣʝʣʝʨʽʥʜʝ ʪʘʥʳʤʘʣ ʙʦʣʘ 

ʙʘʩʪʘʜʳ. ɹײʣ ʩʘʣʘʜʘסʳ ʩʦסשʳ ʞʝʪʽʩʪʽʢ-ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʜʘʫʳʩʪʳ 

ʢʣʦʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʥʘץʪʳ ʫʘץʳʪ-ʜʘʫʳʩ-ʢʣʦʥʜʘʫ ʞʦʙʘʩʳ. ʄײʥʜʘʡ 

ʞװʡʝʣʝʨʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ᴅʜʝʪʪʝ ʪᴇʨʪ ʥʝʡʨʦʥʜʳץ ʞʝʣʽ ץʦʣʜʘʥʳʣʘʜʳ: 

ʄᴅʪʽʥʜʽ ʬʦʥʝʤʘʣʘʨסʘ ʪװʨʣʝʥʜʽʨʫ (g2p). 

ʉᴇʡʣʝʫʰʽʥʽש ʜʘʫʳʩʳʥ ʪʘשʙʘʣʘʨ ʚʝʢʪʦʨʳʥʘ ʪװʨʣʝʥʜʽʨʫ. 

Mel ʩʧʝʢʪʨʦʛʨʘʤʤʘʩʳʥ ײץʨʫ. 

ʉʧʝʢʪʨʦʛʨʘʤʤʘʥʳ ʜʳʙʳʩץʘ ʪװʨʣʝʥʜʽʨʫ. 

ʉᴇʡʣʝʫ ʩʠʥʪʝʟʽ װʰʽʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʫ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ 

ʞʘץʳʥʜʘ ʙʘʩʪʘʣסʘʥʳʤʝʥ, ʦʣʘʨ ʢʣʘʩʩʠʢʘʣʳץ ʪᴅʩʽʣʜʝʨʜʝʥ ʘʩʳʧ ʪװʩʝʜʽ ʞᴅʥʝ ʞʘשʘ 

 ʨʳʥ Real-Time-Voice-Cloningײʘ ʪʘʧ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ʙʽʨʥʝʰʝ ʘʡ ʙסʪʘʨץʠʳʥʜʳץ

ʜʘʫʳʩʪʳץ ʢʣʦʥʜʘʫ ʝʥʛʽʟʽʣʜʽ. ʄײʥʳץ שʘʣʘʡ ʞײʤʳʩ ʽʩʪʝʡʪʽʥʽʥ ʪװʩʽʥʫʛʝ 

ʪʳʨʳʩʘʡʳץ ʞᴅʥʝ ʢᴇʧʪʽʣʜʽ (ʦʨʳʩ-ʘסʳʣʰʳʥ) ʬʦʥʝʤʘʣʳץ ʤʦʜʝʣʴ ײץʨʫʜʳ 

 .ץʘʨʘʩʪʳʨʘʡʳץ
 

 
 

1-ʩʫʨʝʪ - ɼʘʫʳʩʪʳץ ʢʣʦʥʜʘʫʳʤʝʥ ʩᴇʡʣʝʫ ʩʠʥʪʝʟʽ 
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ɹʽʟʜʽש ʤʦʜʝʣʴ ʪᴇʨʪ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʥʽ ץʘʤʪʠʜʳ. ɹʽʨʽʥʰʽ ʞʝʣʽ ʤᴅʪʽʥʜʽ 

ʬʦʥʝʤʘʣʘʨסʘ (g2p) ʪװʨʣʝʥʜʽʨʝʜʽ, ʝʢʽʥʰʽ ʞʝʣʽ ʩᴇʡʣʝʫʰʽʥʽש ʜʘʫʳʩʳʥ ʪʘשʙʘʣʘʨ 

(ʩʘʥʜʘʨ) ʚʝʢʪʦʨʳʥʘ ʪװʨʣʝʥʜʽʨʝʜʽ. תʰʽʥʰʽ ʞʝʣʽ ʘʣסʘʰץʳ ʝʢʝʫʽʥʽש ʞײʤʳʩʳʥʘ 

ʥʝʛʽʟʜʝʣʛʝʥ mel ʩʧʝʢʪʨʦʛʨʘʤʤʘʩʳʥ ʩʠʥʪʝʟʜʝʡʜʽ, ʘʣ ʪᴇʨʪʽʥʰʽ ʞʝʣʽ 

ʩʧʝʢʪʨʦʛʨʘʤʤʘʥʳ ʜʳʙʳʩץʘ ʘʡʥʘʣʜʳʨʘʜʳ. 

 

1-ʢʝʩʪʝ - ɼʝʨʝʢʪʝʨ ʞʠʳʥʪʳסʳ ʤʦʜʝʣʽ 
ɸʪ r ʊʽʣʽ ʉʽʣʪʝʤʝ ʇʽʢʽʨʣʝʨ ʄʝʥʽש ʩʽʣʪʝʤʝ ʇʽʢʽʨʣʝʨ 

ʌʦʥʝʤʘʣʳץ 

ʩᴇʟʜʽʢ 

En,Ru En,Ru link link ʆʨʳʩ ʞᴅʥʝ 

ʘסʳʣʰʳʥ 

ʬʦʥʝʤʘʣʳץ 

ʩᴇʟʜʽʛʽʥ 

ʙʽʨʽʢʪʽʨʜʽ 

 

LibriSpeech En link  

 

 300 ʜʘʫʳʩ, 360 ʩʘסʘʪ 

ʪʘʟʘ ʩᴇʡʣʝʫ 

 

VoxCeleb  

 

En link  

 

 7000 ʜʘʫʳʩ, ʢᴇʧʪʝʛʝʥ 

ʩʘסʘʪ ʥʘʰʘʨ ʜʳʙʳʩ 

 

M-AILABS  

 

Ru  link 3 ʜʘʫʳʩ, 46 ʩʘסʘʪ 

ʪʘʟʘ ʩᴇʡʣʝʫ 

 

open_tts, 

Open_stt  

 

Ru  Open_tts, 

open_stt 

link ʙʽʨʥʝʰʝ ʩʘסʘʪʪʳץ 

ʥʘʰʘʨ ʜʳʙʳʩ link ʙʽʨ 

ʩʧʠʢʝʨʜʽ4 ש ʩʘסʘʪʪʳץ 

ʩᴇʡʣʝʫʽʥ ʪʘʟʘʨʪʪʳ. 

ɸʥʥʦʪʘʮʠʷʥʳ 

ʪװʟʝʪʽʧ, 7 ʩʝʢʫʥʜץʘ 

ʜʝʡʽʥ ʩʝʛʤʝʥʪʪʝʨʛʝ 

ʙᴇʣʽשʽʟ 

 

Voxforge+au

diobook RU 

link ʢᴇʧ 

ʜʘʫʳʩ,  

RU  link   ʩʘסʘʪ ʪװʨʣʽ ʩʘʧʘʣʳ 

link ʞʘץʩʳ 

ʬʘʡʣʜʘʨʜʳ ʪʘשʜʘʜʳ. 

ʉʳʥסʘʥ ʘʨʥʘʣסʘʥ 

ʙᴇʣʽʢ. ʀʥʪʝʨʥʝʪʪʝʥ 

ʘʫʜʠʦʢʽʪʘʧ ץʦʩʳʣʜʳ. 

ᴄʨץʘʡʩʳʩʳʥʘ ʙʽʨ-ʝʢʽ 

ʤʠʥʫʪʪʘʥ 200 ʩʧʠʢʝʨ 

ʰʳץʪʳ 

 

 

ʄʦʜʝʣʴ ʞײʤʳʩ ʽʩʪʝʫʽ װʰʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʜʝʨʝʢʪʝʨ ץʘʞʝʪ. ɹʽʨʽʥʰʽ ʤʽʥʜʝʪ-

ʙʦʣʘʰʘץʪʘ ʘʡʪʳʣʘʪʳʥ ʤᴅʪʽʥʜʽ ᴇשʜʝʫ. ʄᴅʪʽʥ ᴇשʜʝʣʫʽ ʢʝʨʝʢ-ʩʘʥʜʘʨ ʞʘʟʙʘʰʘ 

ʬʦʨʤʘʪץʘ ʘʫʳʩʪʳʨʳʣʳʧ, ץʳʩץʘʨʪʫʣʘʨ ʦʨʥʘʣʘʩʪʳʨʳʣʘʜʳ. ʄᴅʪʽʥʜʽ ʩʠʥʪʝʟʜʝʫ 

ʧʨʦʮʝʩʽ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʤʘץʘʣʘʣʘʨʜʘ ʪʦʣʳסʳʨʘץ ʩʠʧʘʪʪʘʣסʘʥ. 

ʅʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ-ᴄʨʽʧ ʧʝʥ ʬʦʥʝʤʘʣʳץ ʞʘʟʙʘ ʘʨʘʩʳʥʜʘ ʪʘשʜʘʫ. ɹʽʨ 

ʪʽʣʜʽ ʤʦʜʝʣʴʜʝʨ װʰʽʥ ᴅʨʽʧʪʽʢ ʞʘʟʙʘ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣʫʳ ʤװʤʢʽʥ, ʙʽʨʘץ ʢᴇʧ ʪʽʣʜʽ 

ʤʦʜʝʣʴʜʝʨ װʰʽʥ ʬʦʥʝʤʘʣʳץ ʪʨʘʥʩʢʨʠʧʮʠʷסʘ ʘʨʪʳץʰʳʣʳץ ʙʝʨʽʣʝʜʽ. ʆʨʳʩ ʪʽʣʽ 

 ץʰʽʥ russian_g2p ʜʝʧ ʘʪʘʣʘʪʳʥ ʰʝʰʽʤ ʙʘʨ, ʦʣ ʪʽʣ ʝʨʝʞʝʣʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʙʽʨʘװ

ʦʣ ᴅʨʜʘʡʳʤ ʜײʨʳʩ ʝʢʧʽʥ ʙʝʨʤʝʡʜʽ ʞᴅʥʝ ʢᴇʧ ʪʽʣʜʽ ʞװʡʝʣʝʨʛʝ ʞʘʨʘʤʘʡʜʳ. ɹײʣ 

ʞʘסʜʘʡʜʘ ʘסʳʣʰʳʥ ʩᴇʟʜʝʨʽʥ ץʦʩʘʪʳʥ ʢʝשʝʡʪʽʣʛʝʥ ʩᴇʟʜʽʢ ʞʘʩʘʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ 

ʦʣ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 
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ʄᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ײʩʳʥʳʣסʘʥ ʄʦʜʝʣʴ LSTM ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ 768 ʪװʡʽʥʽ ʙʘʨ װʰ ץʘʙʘʪʪʘʥ ʞᴅʥʝ 256 ʩʘʥʥʘʥ ʪײʨʘʪʳʥ ʚʝʢʪʦʨʜʳ 

 .ʨʘʜʳײʘʙʘʪʪʘʥ ʪץ ʘʥץʙʘʡʣʘʥʳʩ ץʨʘʪʳʥ ʪʦʣʳײʨʘʡʪʳʥ 256 ʥʝʡʨʦʥʥʘʥ ʪײץ

ɸסʳʣʰʳʥ ʪʽʣʽʥʜʝ ʦץʳʪʳʣסʘʥ ʞʝʣʽ ʦʨʳʩ ʪʽʣʽʥʜʝ ʜʝ ʞʘץʩʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ 

ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ʤʽʥʜʝʪʽʥ ʝʜᴅʫʽʨ ʞʝשʽʣʜʝʪʝʜʽ. 

ʉᴇʡʣʝʫ ʩʠʥʪʝʟʽ ʧʨʦʮʝʩʽʥʜʝ ʪʘʧʩʳʨʤʘʥʳש ʢװʨʜʝʣʽʣʽʛʽ ʤʝʥ ʜʝʨʝʢʪʝʨ 

ʢᴇʣʝʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʜʳʙʳʩ ʤᴅʪʽʥʥʝʥ ʪʽʢʝʣʝʡ ʘʣʳʥʙʘʡʜʳ. ʆʥʳש ʦʨʥʳʥʘ 

ʘʣʜʳʤʝʥ ʩʧʝʢʪʨʣʽʢ ʙʝʡʥʝʣʝʫ ʞʘʩʘʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʜʳʙʳʩץʘ ʘʡʥʘʣʘʜʳ. 

ʉʧʝʢʪʨʦʛʨʘʤʤʘʣʘʨ 10 ʤʩ ץʘʜʘʤʤʝʥ 25 ʤʩ ץʳʩץʘ ʜʳʙʳʩ ʩʝʛʤʝʥʪʪʝʨʽ ʥʝʛʽʟʽʥʜʝ 

 ,ʰʽʥ ʩʧʝʢʪʨ ʝʩʝʧʪʝʣʝʜʽװ ʢᴇʤʝʛʽʤʝʥ ᴅʨ ʩʝʛʤʝʥʪ שʨʣʝʥʜʽʨʫʽʥʽװʨʳʣʘʜʳ. ʌʫʨʴʝ ʪײץ

ʩʦʜʘʥ ʢʝʡʽʥ ʦʣ ʩʧʝʢʪʨʦʛʨʘʤʤʘ ʪװʨʽʥʜʝ ײʩʳʥʳʣʘʜʳ. Mel ʩʧʝʢʪʨʦʛʨʘʤʤʘʩʳ 

ʞʠʽʣʽʢʪʽ ʩʳʟʳץʪʳץ ʝʤʝʩ ʢʦʜʪʘʫ ʘʨץʳʣʳ ʜʝʨʝʢʪʝʨ ʢᴇʣʝʤʽʥ ʘʟʘʡʪʫ װʰʽʥ 

 .ʩʘʨʪʘʜʳץʘʙʽʣʝʪʽʥʝ ʩᴅʡʢʝʩ ʜʳʙʳʩ ʩʘʧʘʩʳʥ ʞʘץ ʝʩʪʫ שʣ ʘʜʘʤʥʳײʦʣʜʘʥʳʣʘʜʳ, ʙץ
 

 
 

2-ʩʫʨʝʪ - ʉᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ʘʣʜʳʥ-ʘʣʘ ᴇשʜʝʫ ʩʭʝʤʘʩʳ ʞʘʩʘʥʜʳ ʥʝʡʨʦʥʜʳץ 

ʞʝʣʽʣʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʩᴇʡʣʝʫʰʽʥʽ ʪʘʥʫ ʤʦʜʝʣʽ 
 

ʉᴇʡʣʝʫʜʽ ʪʘʥʫʜʳש ʟʘʤʘʥʘʫʠ ʞװʡʝʣʝʨʽ ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ʦץʰʘʫʣʘʫ ʞᴅʥʝ 

ʪʘʣʜʘʫ װʰʽʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʘʜʳ. ɾʽʢʪʝʫ ʞᴅʥʝ ʪʘʥʫ 

ʤʽʥʜʝʪʪʝʨʽʥ ʝʢʽ ʥʝʛʽʟʛʽ ᴅʜʽʩʧʝʥ ʰʝʰʫʛʝ ʙʦʣʘʜʳ: 

ʉʠʛʥʘʣ ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʞʘץʳʥʜʳץ ᴇʣʰʝʤʽʥ ץʦʣʜʘʥʘʪʳʥ ʄʝʪʨʠʢʘ. 

ɹʠʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʜʝ ʙʦʣʘʪʳʥ ʧʨʦʮʝʩʪʝʨʜʽ ץʘʡʪʘʣʘʡʪʳʥ ʥʝʡʨʦʥʜʳץ 

ʞʝʣʽʣʝʨ. 

ɹײʣ ʝʢʽ ʪᴅʩʽʣ ʩᴇʡʣʝʫʰʽʥʽ ʪʘʥʫ ʞװʡʝʣʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ, ʤײʥʜʘ ʩᴇʡʣʝʫ 

ʩʠʛʥʘʣʳ ʘʣʜʳʤʝʥ ᴇשʜʝʣʝʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ ʞʽʢʪʝʣʝʜʽ. ʄʠʜʘסʳ ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʫ 

ʞᴅʥʝ ᴇשʜʝʫ ʧʨʦʮʝʩʪʝʨʽʥ ʤʦʜʝʣʴʜʝʡʪʽʥ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʙײʣ ʪʘʧʩʳʨʤʘʣʘʨʜʘ 

ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢʪʽ ʢᴇʨʩʝʪʪʽ ʞᴅʥʝ ʞʝʪʽʣʜʽʨʫʜʽ ʞʘʣסʘʩʪʳʨʫʜʘ. 

ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʣʝʨʽʥʜʝʛʽ ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʜʽש ʙʽʨʽ-ʩᴇʡʣʝʫ ʩʠʛʥʘʣʳʥ 

ʩʠʧʘʪʪʘʡʪʳʥ ʘץʧʘʨʘʪʪʳץ ʙʝʣʛʽʣʝʨʜʽ ʙᴇʣʽʧ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʪʘʣʜʘʫ. ʉʳʟʳץʪʳץ 

ʙʦʣʞʘʫ ʞᴅʥʝ ʩʧʝʢʪʨʣʽʢ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ ʩʠʛʥʘʣʜʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʉᴇʡʣʝʫʜʽ ʞʽʢʪʝʫ ʧʨʦʮʝʩʽʥʜʝ ʝʢʽ ʪᴅʩʽʣ ץʦʣʜʘʥʳʣʘʜʳ: 

ʤʝʪʨʠʢʘ ᴅʜʽʩʽ ʞᴅʥʝ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ. ʅʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨ ʙʠʦʣʦʛʠʷʣʳץ 

ʞװʡʝʣʝʨʜʝ ʙʦʣʳʧ ʞʘʪץʘʥ ʧʨʦʮʝʩʪʝʨʜʽ ץʘʡʪʘʣʘʡʜʳ ʞᴅʥʝ ʪʘʥʫʜʳש ʘʥʘײסʨʣʳʤ 

ʧʝʨʩʧʝʢʪʠʚʘʣʳ ʪᴅʩʽʣʽ ʙʦʣʳʧ ʢᴇʨʽʥʝʜʽ. 
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 :ʡʝ ʝʨʝʢʰʝʣʝʥʝʜʽװʡʝʣʝʨʽʥʜʝ ʝʢʽ ʥʝʛʽʟʛʽ ɯʰʢʽ ʞװʘʟʽʨʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞפ

ʩᴇʡʣʝʫ ʩʠʛʥʘʣʜʘʨʳʥ ʘʣʜʳʥ-ʘʣʘ ᴇשʜʝʫ ʞᴅʥʝ ʦʩʳ ʩʠʛʥʘʣʜʘʨʜʳ ʞʽʢʪʝʫ. ɾʘʩʘʥʜʳ 

ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʄʦʜʝʣʴ ʜʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ʪʠʽʤʜʽ ʪʘʣʜʘʫסʘ 

ʞᴅʥʝ ᴇשʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ײץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

Summary: The article discusses the application of probability theory in various areas of 

everyday life. 
 

ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʩʪʘʪʠʩʪʠʢʘ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʰʝʰʽʤ 

 .ʨʘʣʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײץ ʰʪʽװʩʘʨʪʘʪʳʥ ʢץʪʘʡ ʞʘץʘʙʳʣʜʘʫ ʧʨʦʮʝʩʽʥ ʘʡʪʘʨʣʳץ

ɸʜʘʤʜʘʨ ʢװʥ ʩʘʡʳʥ ʙʝʣʛʽʩʽʟʜʽʢ ʧʝʥ ʪᴅʫʝʢʝʣʛʝ ʪʘʧ ʙʦʣʘʜʳ ʞᴅʥʝ ʙײʣ ʧᴅʥʜʝʨ 

ʙʝʣʛʽʩʽʟʜʽʢ ʞʘסʜʘʡʳʥʜʘ ʞʘץʩʳ ʰʘʨʣʘʫסʘ, ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ 

ʞᴅʥʝ ʳץʪʠʤʘʣ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʦʣʞʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɹײʣ ʪʝʦʨʠʷʣʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ 

ʞʘסʜʘʡʣʘʨʜʘ ץʘʣʘʡ ץʦʣʜʘʥʳʣʘʪʳʥʳʥ ץʘʨʘʩʪʳʨʳשʳʟ. 

1. ɹʝʣʛʽʩʽʟʜʽʢ ʞʘסʜʘʡʳʥʜʘ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ 

ʂװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʙʽʟ ʙʦʣʘʰʘץ ʦץʠסʘʣʘʨ ʢʝʟʜʝʡʩʦץ ʙʦʣʘʪʳʥ ʞʘסʜʘʡʣʘʨʜʳ 

ʞʠʽ ʢʝʟʜʝʩʪʽʨʝʤʽʟ. ʄʳʩʘʣʳ: 

ɸʫʘ-ʨʘʡʳ ʙʦʣʞʘʤʳ: ʙʽʟ ʝʨʪʝש ʞʘשʙʳʨ ʞʘʫʘʪʳʥʳʥ ʥʘץʪʳ ʙʦʣʞʘʡ 

ʘʣʤʘʡʤʳʟ, ʙʽʨʘץ ʞʘשʙʳʨʜʳש ʳץʪʠʤʘʣʜʳסʳʥ ʙʘסʘʣʘʡ ʘʣʘʤʳʟ (ʤʳʩʘʣʳ, 

ʞʘשʙʳʨʜʳ60% ש ʳץʪʠʤʘʣʜʳסʳ)[1]. 

 ʘʡʜʘ ʩʘʣʫ ʢʝʨʝʢʪʽʛʽ ʪʫʨʘʣʳ ʰʝʰʽʤץ ʰʘʥʳץʠʥʚʝʩʪʠʮʠʷʣʘʨ: ʘ ץʘʨʞʳʣʳפ

 ʧʘʡʜʘ ʪʘʙʫ שʥʝʤʝʩʝ ʦʙʣʠʛʘʮʠʷʣʘʨʜʳ שʘʙʳʣʜʘʫ ʢᴇʙʽʥʝʩʝ ʘʢʮʠʷʣʘʨʜʳץ

ʳץʪʠʤʘʣʜʳסʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʄʘʨʰʨʫʪʪʳ ʪʘשʜʘʫ: ץʘʣʘסʘ ʙʘʨסʘʥ ʢʝʟʜʝ ʙʽʟ ʢʝʧʪʝʣʽʩ ʳץʪʠʤʘʣʜʳסʳʥʘ, ʞʦʣ 

ʞװʨʫ ʫʘץʳʪʳʥʘ ʞᴅʥʝ ʙʘʩץʘ ʬʘʢʪʦʨʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʤʘʨʰʨʫʪʪʳ ʞʠʽ ʪʘשʜʘʡʤʳʟ. 

ʉʪʘʪʠʩʪʠʢʘ ʤʝʥ ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳʥ ץʦʣʜʘʥʫ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʙʘסʘʣʘʫסʘ, 

ʢʝʟʜʝʡʩʦץ ʦץʠסʘʣʘʨʜʳש ʘʧʘʪʪʳ ʩʘʣʜʘʨʳʥ ʙʦʣʜʳʨʤʘʫסʘ ʞᴅʥʝ ʦʨʪʘʰʘ ʝʩʝʧʧʝʥ ʝש 

ʞʘץʩʳ ʥᴅʪʠʞʝ ʙʝʨʝʪʽʥ ʰʝʰʽʤ ץʘʙʳʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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2. ʂװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʪʝʨ 

ʂװʪʽʣʝʪʽʥ ʤᴅʥ: ʙײʣ ʙʝʣʛʽʣʽ ʙʽʨ ʦץʠסʘʜʘʥ ʥʝʤʝʩʝ ʧʨʦʮʝʩʪʝʥ ʢװʪʫʛʝ ʙʦʣʘʪʳʥ 

ʦʨʪʘʰʘ ʥᴅʪʠʞʝ. ʄʳʩʘʣʳ, ʝʛʝʨ ʩʽʟ ʩʪʘʪʠʩʪʠʢʘסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʘʢʮʠʷʥʳ10% ש - 

 ʝʢʝʥʽʥ שʘ ʪʝס-ʳ 0.6סʪʠʤʘʣʜʳץʩʫ ʳװʘ ʪס - 5% שʳ 0.4-ʢʝ, ʘʣ ʦʥʳסʪʠʤʘʣʜʳץʘ ᴇʩʫ ʳס

ʙʽʣʩʝשʽʟ, ʩʽʟ ʢװʪʽʣʝʪʽʥ ʧʘʡʜʘ ʤʝʥ ʰʳסʳʥʜʳ ʝʩʝʧʪʝʡ ʘʣʘʩʳʟ. 

ʊᴅʫʝʢʝʣ ʞᴅʥʝ ʳץʪʠʤʘʣʜʳץ: ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʢᴇʙʽʥʝʩʝ 

ʪᴅʫʝʢʝʣ ʤʝʥ ʳץʪʠʤʘʣʜʳץ ʪʝʧʝ-ʪʝשʜʽʛʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʄʳʩʘʣʳ, ʝʛʝʨ ʩʽʟʛʝ 

ʢʽʨʽʩʪʽʣʽʛʽ ʞʦסʘʨʳ, ʙʽʨʘץ ʘʡʪʘʨʣʳץʪʘʡ ʰʳסʳʥʜʘʨ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʞʦʙʘסʘ 

ʠʥʚʝʩʪʠʮʠʷ ʩʘʣʫ ײʩʳʥʳʣʩʘ, ʉʪʘʪʠʩʪʠʢʘ ʪᴅʫʝʢʝʣʜʽץ שʘʥʰʘʣʳץʪʳ װʣʢʝʥ ʝʢʝʥʽʥ 

ʪװʩʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹʽʨʥʝʰʝ ʓץʪʠʤʘʣʜʳץʪʘʨ: ʥʘץʪʳ ᴇʤʽʨʜʝ ʙʽʨʥʝʰʝ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ 

ʦץʠסʘʣʘʨʜʳ ʝʩʢʝʨʫ ץʘʞʝʪ. ʄʳʩʘʣʳ, ʞײʤʳʩץʘ ʙʘʨʘ ʞʘʪץʘʥʜʘ ʞʘשʙʳʨ ʤʝʥ 

ʢʝʧʪʝʣʽʩʪʽש ʳץʪʠʤʘʣʜʳסʳʥ ʳץʪʠʤʘʣʜʳץ ʪʝʦʨʠʷʩʳʥ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʝʩʝʧʪʝʫʛʝ 

ʙʦʣʘʜʳ. 

3. ʉʪʘʪʠʩʪʠʢʘʥʳ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ץʦʣʜʘʥʫ 

ʊʘʫʘʨʣʘʨ ʤʝʥ ץʳʟʤʝʪʪʝʨʜʽ ʩʘʪʳʧ ʘʣʫ: ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ʩʘʧʘʣʳ ᴇʥʽʤʜʽ ʘʣʫ 

ʳץʪʠʤʘʣʜʳסʳʥ ʙʘסʘʣʘʫ װʰʽʥ ʪʘʫʘʨʣʘʨʜʳ ʪʘשʜʘʫ ʢʝʟʽʥʜʝ ʩʪʘʪʠʩʪʠʢʘʥʳ 

ʧʘʡʜʘʣʘʥʘʜʳ. ʊʘʫʘʨʣʘʨʜʳש ʨʝʡʪʠʥʛʽ, ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʧʽʢʽʨʣʝʨʽ, ʘץʘʫʣʘʨ 

ʤʝʥ ץʘʡʪʘʨʫʣʘʨ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ ð ʙײʣ ʩʘʥʘʣʳ ʪʘשʜʘʫ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʘץʧʘʨʘʪ. 

ʄʝʜʠʮʠʥʘʣʳץ ʰʝʰʽʤʜʝʨ: ʜʝʥʩʘʫʣʳץץʘ ץʘʫʽʧ-ץʘʪʝʨʜʽ ʙʘסʘʣʘʫ ʢᴇʙʽʥʝʩʝ 

ʩʪʘʪʠʩʪʠʢʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ. ʄʳʩʘʣʳ, ʙʝʣʛʽʣʽ ʙʽʨ ʘʫʨʫʜʳש ʥʝʤʝʩʝ ʞʘסʜʘʡʜʳש 

ʙʝʣʛʽʣʽ ʙʽʨ ץʘʫʽʧ ʬʘʢʪʦʨʣʘʨʳ ʙʦʣסʘʥ ʢʝʟʜʝ ʧʘʡʜʘ ʙʦʣʫ ʳץʪʠʤʘʣʜʳסʳʥ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ ʙʘסʘʣʘʫסʘ ʙʦʣʘʜʳ. 

ᴄʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ʩʘʷʩʠ ʙʦʣʞʘʤʜʘʨ: ᴅʣʝʫʤʝʪʪʘʥʫʰʳʣʘʨ, ʵʢʦʥʦʤʠʩʪʝʨ ʞᴅʥʝ 

ʩʘʷʩʘʪʢʝʨʣʝʨ ʩʪʘʪʠʩʪʠʢʘʥʳ ʩʘʡʣʘʫ, ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘסʜʘʨʳʩʪʘʨ ʥʝʤʝʩʝ 

ᴅʣʝʫʤʝʪʪʽʢ ײץʨʳʣʳʤʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨ ʩʠʷץʪʳ ʦץʠסʘʣʘʨʜʳ ʙʦʣʞʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘʜʳ. 

4. ʇʩʠʭʦʣʦʛʠʷ ʞᴅʥʝ ʘʜʘʤʥʳץ שʘʙʳʣʜʘʫ ץʘʪʝʣʽʛʽ 

ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳʥ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝ ץʦʣʜʘʥʫʜʳץ שʳʟʳץʪʳ 

ʘʩʧʝʢʪʽʣʝʨʽʥʽש ʙʽʨʽ-ʘʜʘʤʜʘʨʜʳש ʳץʪʠʤʘʣʜʳץʪʘʨʜʳ ץʘʣʘʡ ץʘʙʳʣʜʘʫʳ ʞᴅʥʝ 

ʰʝʰʽʤ ץʘʙʳʣʜʘʫʳ. ʂᴇʙʽʥʝʩʝ ʘʜʘʤʜʘʨ ʳץʪʠʤʘʣʜʳץʪʘʨʜʳ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ 

 :ʘʪʝʣʽʢʪʝʨ ʞʽʙʝʨʝʜʽץ

ʉʪʘʪʠʩʪʠʢʘʥʳ ʝʣʝʤʝʫ: ʘʜʘʤʜʘʨ ᴅʨʜʘʡʳʤ ʜᴅʣ ʙʦʣʘ ʙʝʨʤʝʡʪʽʥ ʪװʡʩʽʢʢʝ 

ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʩʪʘʪʠʩʪʠʢʘʥʳ ʝʣʝʤʝʫʽ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, ʘʜʘʤʜʘʨ ʥʘץʪʳ 

ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʝʩʢʝʨʤʝʡ, ʣʦʪʝʨʝʷ ײʪʳʧ ʘʣʫ ʳץʪʠʤʘʣʜʳסʳʥ ʘʩʳʨʘ ʙʘסʘʣʘʫʳ 

ʤװʤʢʽʥ. 

ʈʘʩʪʘʫ ʙʝʡʽʤʜʽʣʽʛʽ: ʘʜʘʤʜʘʨ ᴇʟʜʝʨʽʥʽש ʙʘʨ ʩʝʥʽʤʜʝʨʽʥ ʨʘʩʪʘʡʪʳʥ ʘץʧʘʨʘʪʪʳ 

ʽʟʜʝʫʛʝ ʙʝʡʽʤ ʞᴅʥʝ ʦʣʘʨʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʤʝʡʪʽʥ ʜʝʨʝʢʪʝʨʜʽ ʝʣʝʤʝʡʜʽ. 

ʕʤʦʮʠʷʣʘʨ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ: ʙʝʣʛʽʩʽʟʜʽʢ ʞʘסʜʘʡʳʥʜʘ ʵʤʦʮʠʦʥʘʣʜʳ 

ʬʘʢʪʦʨʣʘʨ ʪʘשʜʘʫסʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ. ɾʦסʘʣʪʫʜʘʥ ץʦʨץʫ 

ʪᴅʫʝʢʝʣʜʝʨʜʝʥ ʘʫʣʘץ ʙʦʣʫסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ, ʘʣ ʪʘʙʳʩץʘ ʜʝʛʝʥ ʰʘʤʘʜʘʥ ʪʳʩ 

ʩʝʥʽʤʜʽʣʽʢ ʥʝʛʽʟʩʽʟ ʪᴅʫʝʢʝʣʜʽ ʰʝʰʽʤʜʝʨʛʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

5. ʂᴇʧ ᴇʣʰʝʤʜʽ ʞʘסʜʘʡʜʘ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ᴅʜʽʩʪʝʨʽ 
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ʅʘץʪʳ ᴇʤʽʨʜʝ ʙʽʨ ʫʘץʳʪʪʘ ʙʽʨʥʝʰʝ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʰʝʰʽʤ 

 שʦʣʜʘʥʫ ʤᴅʩʝʣʝʥʽץ ʪʝʦʨʠʷʩʳʥ ץʪʠʤʘʣʜʳץʘʞʝʪ. ʉʪʘʪʠʩʪʠʢʘ ʤʝʥ ʳץ ʘʙʳʣʜʘʫץ

ᴅʨʪװʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽʥ ʝʩʢʝʨʫʛʝ ʞᴅʥʝ ʝש ʞʘץʩʳ ʥײʩץʘʥʳ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʄʳʩʘʣ: ᴅʨ ʥײʩץʘʥʳש ᴅʨ ʪװʨʣʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʘʨ 

ʙʽʨʥʝʰʝ ʞײʤʳʩ ײʩʳʥʳʩʪʘʨʳʥ ʪʘשʜʘסʳשʳʟ ʢʝʣʝʜʽ ʜʝʣʽʢ[2]: 

ɹʽʨ ʞײʤʳʩ ʞʦסʘʨʳ ʞʘʣʘץʳ ײʩʳʥʘʜʳ, ʙʽʨʘץ ץʳʩץʘʨʪʫ ץʘʫʧʽ ʞʦסʘʨʳ. 

ɹʘʩץʘ ʞײʤʳʩ ʪײʨʘץʪʳ, ʙʽʨʘץ ʞʘʣʘץʳʩʳ ʪᴇʤʝʥ. 

 .ʢʝʟ-ʢʝʣʛʝʥ ʘʩʧʝʢʪʽʜʝ ʤʽʥʩʽʟ ʝʤʝʩ ץʜʽʢʢʝ ʠʝ, ʙʽʨʘשʰʽʥʰʽʩʽ ʪʝʧʝ-ʪʝת

ʐʝʰʽʤ ץʘʙʳʣʜʘʫ װʰʽʥ ʙʘʨʣʳץ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ᴅʨʪװʨʣʽ 

ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫ ʳץʪʠʤʘʣʜʳסʳʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢᴇʧ ᴇʣʰʝʤʜʽ 

ʪʘʣʜʘʫ ᴅʜʽʩʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʪʝשʜʝʩʪʽʨʽʣʛʝʥ ʳץʪʠʤʘʣʜʳץ 

ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ, ʤײʥʜʘ ᴅʨ ʬʘʢʪʦʨסʘ ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʘ ʙʝʣʛʽʣʽ ʙʽʨ 

ʜᴅʨʝʞʝʜʝ ʤʘשʳʟʜʳʣʳץ ʙʝʨʽʣʝʜʽ. 

6. ʊᴅʫʝʢʝʣʜʝʨʜʽ ʙʘʩץʘʨʫ 

ɾʝʢʝ ᴇʤʽʨʜʝ, ʙʠʟʥʝʩʪʝʛʽʜʝʡ, ʪᴅʫʝʢʝʣʜʝʨʜʽ ʪʠʽʤʜʽ ʙʘʩץʘʨʘ ʙʽʣʫ ʤʘשʳʟʜʳ. 

ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳ ᴅʨʪװʨʣʽ ʦץʠסʘʣʘʨʜʳץ שʘʫʧʽʥ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ 

ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ץʘʨʞʳ, ʜʝʥʩʘʫʣʳץ ,ץʘʫʽʧʩʽʟʜʽʢ, 

ʪײʣסʘʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘʨ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨסʘ ץʘʪʳʩʪʳ ʙʦʣʫʳ 

ʤװʤʢʽʥ. 

ʄʳʩʘʣ: 

 ʘʥʜʘ, ʙʽʟסʜʘשʪʘʥʜʳʨʫ ᴇʥʽʤʜʝʨʽʥ ʪʘץʨʘʣʜʘʨʳʥ ʥʝʤʝʩʝ ʩʘײץ ʘʨʞʳפ

ʰʳסʳʥʜʘʨʜʳש ʳץʪʠʤʘʣʜʳסʳʥ (ʤʳʩʘʣʳ, ʥʘʨʳץʪʳײץ שʣʜʳʨʘʫʳ) ʞᴅʥʝ ʩʦʣ 

ʰʳסʳʥʜʘʨʜʳש ʦʨʥʳʥ ʪʦʣʪʳʨʫʜʳ (ʤʳʩʘʣʳ, ʩʘץʪʘʥʜʳʨʫ ʪᴇʣʝʤʜʝʨʽ) ʝʩʢʝʨʝʤʽʟ. 

ɹʠʟʥʝʩʪʝ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʪʘʣʜʘʫ ʞʘשʘ ᴇʥʽʤʜʽ ʽʩʢʝ ץʦʩʫ ʢʝʟʽʥʜʝ ʳץʪʠʤʘʣ 

ʰʳסʳʥʜʘʨʜʳ ʘʟʘʡʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʝʛʝʨ ʦʥʳש ʥʘʨʳץʪʘ ʪʘʙʳʩץʘ ʞʝʪʫ 

ʳץʪʠʤʘʣʜʳסʳʥ, ʩʦʥʜʘʡ-ʘץ ʩᴅʪʩʽʟʜʽʢ ʧʝʥ ʳץʪʠʤʘʣ ʰʳסʳʥʜʘʨʜʳ ʙʘסʘʣʘʫ ץʘʞʝʪ 

ʙʦʣʩʘ[3]. 

ʊᴅʫʝʢʝʣʜʝʨʜʽ ʙʘʩץʘʨʫ װʰʽʥ ʢʝʣʝʩʽ ʩʪʘʪʠʩʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨ ʞʠʽ 

 :ʦʣʜʘʥʳʣʘʜʳץ

ʉʮʝʥʘʨʠʡʣʝʨʜʽ ʤʦʜʝʣʴʜʝʫ: ʢᴇʧʪʝʛʝʥ ʬʘʢʪʦʨʣʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ᴅʨʪװʨʣʽ 

ʥᴅʪʠʞʝʣʝʨʜʽ ʙʦʣʞʘʫ. 

ʉʝʟʽʤʪʘʣʜʳץʪʳ ʪʘʣʜʘʫ: ʙʽʨ ʬʘʢʪʦʨʜʳש ᴇʟʛʝʨʫʽ (ʤʳʩʘʣʳ, ʰʠʢʽʟʘʪ ʙʘסʘʩʳ) 

ʪװʧʢʽʣʽʢʪʽ ʥᴅʪʠʞʝʛʝ (ʤʳʩʘʣʳ, ʧʘʡʜʘ) ץʘʣʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʙʘסʘʣʘʫ. 

ɸʫʳʪץʫ ʩʪʘʪʠʩʪʠʢʘʩʳ: ʢװʪʽʣʝʪʽʥ ʥᴅʪʠʞʝʜʝʥ ʘʫʳʪץʫ ʩʳʥʠ ʙʦʣʫʳ 

ʳץʪʠʤʘʣʜʳסʳʥ ʘʥʳץʪʘʫ. 

7. ʂװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʝʛʽ ʦץʠסʘʣʘʨʜʳש ʳץʪʠʤʘʣʜʳסʳʥ ʙʦʣʞʘʫ 

ʓץʪʠʤʘʣʜʳץʪʘʨ ʪʝʦʨʠʷʩʳʥʜʘ ᴅʨʪװʨʣʽ ʞʘסʜʘʡʣʘʨʜʘסʳ ʦץʠסʘʣʘʨʜʳש 

ʳץʪʠʤʘʣʜʳסʳʥ ʙʦʣʞʘʫ װʰʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʙʽʨʥʝʰʝ ʞʘʣʧʳ ʤʦʜʝʣʴʜʝʨ ʙʘʨ: 

 ʘץʪʘʨʜʘ ʙʽʨ ʥʝʤʝʩʝ ʙʘʩץʣ ʧʨʠʥʮʠʧ ʢᴇʧʪʝʛʝʥ ʩʳʥʘײʳ: ʙשʣʢʝʥ ʩʘʥʜʘʨ ʟʘת

ʥᴅʪʠʞʝʥʽש ʳץʪʠʤʘʣʜʳסʳ ʪʝʦʨʠʷʣʳץ ʤᴅʥʛʝ ײʤʪʳʣʘʪʳʥʳʥ ʘʡʪʘʜʳ. ʄʳʩʘʣʳ, ʝʛʝʨ 

ʩʽʟ ʤʦʥʝʪʘʥʳ ʙʽʨʥʝʰʝ ʨʝʪ ʣʘץʪʳʨʩʘשʳʟ, ʦʥʜʘ ײץʣʘʫ ʳץʪʠʤʘʣʜʳסʳ ɹװʨʢʽʪ ʥʝʤʝʩʝ 

 .ʳʥ ʙʦʣʘʜʳץʘ ʞʘס - 50% ץʡʨʳײץ
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ʐʘʨʪʪʳ ʳץʪʠʤʘʣʜʳץ: ʙײʣ ʙʘʩץʘ ʦץʠסʘ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʦץʠסʘʥʳש ʦʨʳʥ 

ʘʣʫ ʳץʪʠʤʘʣʜʳסʳ. ʄʳʩʘʣʳ, ʢʝʰʝ ʞʘשʙʳʨ ʞʘʫʩʘ, ʩʳʨʪʪʘ ʞʘשʙʳʨ ʞʘʫʫ 

ʳץʪʠʤʘʣʜʳסʳ ʢʝʟ ʢʝʣʛʝʥ ʢװʥʽ ʞʘשʙʳʨ ʞʘʫʫ ʳץʪʠʤʘʣʜʳסʳʥʘʥ ʞʦסʘʨʳ ʙʦʣʫʳ 

ʤװʤʢʽʥ. 

ʓץʪʠʤʘʣʜʳץ ʟʘשʜʘʨʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʽʨʢʝʩʽʤʜʝʨʽ: ʤʳʩʘʣʳ, ʧʘʣʫʙʘʜʘʥ 

ʪʘʨʪʳʣסʘʥ ʝʢʽ ʢʘʨʪʘʜʘ ʙʽʨ ʢʦʩʪʶʤʥʽש ʪװʩʫ ʳץʪʠʤʘʣʜʳסʳʥ ᴅʨʙʽʨ ʞʝʢʝ ʦץʠסʘ װʰʽʥ 

ʳץʪʠʤʘʣʜʳץʪʘʨʜʳ ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ. 

ʂװʥʜʝʣʽʢʪʽ ץʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳ: 

ʉʧʦʨʪʪʳ ʙʦʣʞʘʫ: ʩʧʦʨʪʪʳץ ʩʪʘʚʢʘʣʘʨʜʳ ײʥʘʪʘʪʳʥʜʘʨ ʢʦʤʘʥʜʘʥʳש 

ʞʝשʽʩʢʝ ʞʝʪʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʳץʪʠʤʘʣʜʳץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ. 

ʄʳʩʘʣʳ, ʘʣʜʳסשʳ ʤʘʪʯʪʘʨʜʳש ʩʪʘʪʠʩʪʠʢʘʩʳʥ ʙʽʣʝ ʦʪʳʨʳʧ, ʢʝʣʝʩʽʜʝ ʞʝשʽʩʢʝ 

ʞʝʪʫ ʳץʪʠʤʘʣʜʳסʳʥ ʝʩʝʧʪʝʫʛʝ ʙʦʣʘʜʳ[4]. 

ʄʝʜʠʮʠʥʘ: ʜᴅʨʽʛʝʨʣʝʨ ʩʪʘʪʠʩʪʠʢʘʥʳ ʝʤʜʝʫʜʽש ʩᴅʪʪʽ ʙʦʣʫ ʳץʪʠʤʘʣʜʳסʳʥ 

ʥʝʤʝʩʝ ʘʣʜʳסשʳ ʝʤʜʝʫ ʞʘסʜʘʡʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʞʘʥʘʤʘ ᴅʩʝʨʣʝʨʜʽש ʧʘʡʜʘ 

ʙʦʣʫʳʥ ʙʦʣʞʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. 

ʂᴇʣʽʢ: ʞʦʣ ʞװʨʫ ʫʘץʳʪʳʥ ʙʦʣʞʘʫ ʢʽʜʽʨʽʩʪʝʨʜʽש, ʢʝʧʪʝʣʽʩʪʝʨʜʽש ʥʝʤʝʩʝ 

ʞʦʣ ʞʘסʜʘʡʣʘʨʳʥʳש ʳץʪʠʤʘʣʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. ɹײʣ ʳץʪʠʤʘʣ ʥᴅʪʠʞʝʣʝʨʛʝ 

ʙʘʡʣʘʥʳʩʪʳ ʝש ʞʘץʩʳ ʤʘʨʰʨʫʪʪʳ ʪʘשʜʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

 ʪʘʨ ʪʝʦʨʠʷʩʳ ʤʝʥ ʩʪʘʪʠʩʪʠʢʘץʪʠʤʘʣʜʳץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʳפ

ʙʝʣʛʽʩʽʟʜʽʢʪʽ ʪʘʣʜʘʫסʘ ʞᴅʥʝ ʥʘץʪʳ ᴇʤʽʨʜʝ ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ 

ʢװʰʪʽ ײץʨʘʣʜʘʨ ʙʝʨʝʜʽ. ʆʣʘʨ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʙʘסʘʣʘʫסʘ, ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ 

ʞʦʩʧʘʨʣʘʫסʘ ʞᴅʥʝ ʙʦʣʞʘʤ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ʦʣʘʨʜʳ ʞʝʢʝ ץʘʨʞʳ, ᴇʥʽʤ 

ʪʘשʜʘʫ, ʤʝʜʠʮʠʥʘʣʳץ ʤᴅʩʝʣʝʣʝʨ ʥʝʤʝʩʝ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʽש ʙʘʩץʘ ʘʩʧʝʢʪʽʣʝʨʽ 

ʙʦʣʩʳʥ, ʰʝʰʽʤ ץʘʙʳʣʜʘʫʜʘ ʪʘʧʪʳʨʤʘʩ ʝʪʝʜʽ. 

ɹײʣ ʧᴅʥʜʝʨʜʽ ץʦʣʜʘʥʫ ʰʝʰʽʤʜʝʨʜʽש ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ, ʙʽʨʞʘץʪʳʣʳץ 

ʧʝʥ ʵʤʦʮʠʷʣʘʨʜʳש ᴅʩʝʨʽʥ ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ʳץʪʠʤʘʣ ʥᴅʪʠʞʝʣʝʨʜʽ ʙʦʣʞʘʫʜʳש 

ʞʘʣʧʳ ץʘʙʽʣʝʪʽʥ ʞʘץʩʘʨʪʘʜʳ. 
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ɹʆʃɸʐɸפ ʀʅʌʆʈʄɸʊʀʂɸ ʄנױɸʃɯʄɼɽʈɯʅɽ ʂʆʄʇʔʖʊɽʈʃɯʂ 

ɾɽʃɯʃɽʈɼɯ ʄʆɼɽʃʔɼɽʋ ʅɽɻɯɿɯʅɼɽ ʆפʓʊʋ ᴄɼɯʉʊɽʄɽʉɯ 
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 -.ʳʟʳ ɾץʳʪʫʰʳ ʄʘʥʘʪץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʤʘʛʠʩʪʨ, ʘס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʙʫʜʫʱʠʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʠʥʬʦʨʤʘʪʠʢʠ ʩʝʪʝʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ ʤʦʜʫʣʴʥʳʡ ʧʨʠʥʮʠʧ. 

Summary: The article discusses the methods of teaching future computer science teachers to 

network technologies, the main emphasis is on the development of a fundamentally new 

methodology based on the modular principle. 
 

ɾʳʣ ʩʘʡʳʥ ץʦסʘʤʜʳ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ץʘʨץʳʥ ʘʣʫʜʘ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʩʽʟ 

ʞʝʣʽ ʘʨץʳʣʳ ʢʝʟ-ʢʝʣʛʝʥ ʥᴅʨʩʝʛʝ ʪʘʧʩʳʨʳʩ ʙʝʨʝ ʘʣʘʩʳʟ, ʠʥʪʝʨʥʝʪʪʽ ץʦʣʜʘʥʘ 

ʦʪʳʨʳʧ, ʢʦʤʤʫʥʘʣʜʳץ, ɹʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʢʝʟ-ʢʝʣʛʝʥ ʙʘʩץʘ ץʳʟʤʝʪʪʝʨʛʝ ʘץʳ ʪᴇʣʝʡ 

ʘʣʘʩʳʟ. ɾʘᴃʘʥʜʳץ ʧʘʥʜʝʤʠʷסʘ ʙʘʡʣʘʥʳʩʪʳ ץʘʰʳץʪʳץʪʘʥ ʙʽʣʽʤ ʙʝʨʫ ʝʨʝʢʰʝ 

ʩʠʧʘʪץʘ ʠʝ, ᴇʡʪʢʝʥʽ ʦʣ ʦץʫ ʧʨʦʮʝʩʽʥ ץʘʰʳץʪʳץʪʘ ײʡʳʤʜʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʙʽʨʘץ ʦץʫ ʧʨʦʮʝʩʽʥ ʜײʨʳʩ, ʰʳסʘʨʤʘʰʳʣʳץ ʞᴅʥʝ ʪʦʣʳץץʘʥʜʳ 

 ʽʰʽʥʜʝ שʰʽʥ ʟʘʤʘʥʘʫʠ ʞʝʣʽʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ, ʩʦʥʳװ ʡʳʤʜʘʩʪʳʨʫײ

ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷʣʘʨ, ʵʣʝʢʪʨʦʥʜʳ ʪʘץʪʘʣʘʨ ʤʝʥ ʧʨʦʝʢʪʦʨʣʘʨ ʞᴅʥʝ ʪ.ʙ. 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʘʥ-ʞʘץʪʳ ʧʘʡʜʘʣʘʥʫסʘ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʫ ץʘʞʝʪ. ʆʨʪʘ 

ʞᴅʥʝ ʞʦסʘʨʳ ʦץʫ ʦʨʳʥʜʘʨʳʥʜʘ ʦץʳʪʫʜʳש ʤʘʟʤײʥʳ ʤʝʥ ײץʨʳʣʳʤʳʥʳש 

ᴇʟʛʝʨʫʽʥʽש, ʟʘʤʘʥʘʫʠ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʝʥʛʽʟʫʛʝ ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ʜʘʡʳʥʜʳץ ʢʫʨʩʪʘʨʳʥ ʝʥʛʽʟʫʜʽװ שʥʝʤʽ ᴇʟʛʝʨʽʧ 

ʦʪʳʨʘʪʳʥ, װʜʝʤʝʣʽ ʞʘסʜʘʡʣʘʨʳʥʜʘ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥ ʜʘʷʨʣʘʫ ʨᴇʣʽʥʽש 

ʤʘשʳʟʜʳʣʳסʳʥ ʙʘסʘʣʘʫ ץʠʳʥ ʝʤʝʩ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽ 

ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʽʨʛʝʣʽ סʳʣʳʤ ʨʝʪʽʥʜʝʛʽ ʥʝʛʽʟʜʝʨʽʥ ʙʽʣʽʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ 

 ʘʥ ʩʪʫʜʝʥʪʪʽʢסʘʪʘʨ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʜʝ ʪʘʨʘʣʘʪʳʥ ʞᴅʥʝ ʤʠʣʣʠʦʥʜʘץ

ʘʫʜʠʪʦʨʠʷ ʘʨʘʩʳʥʜʘ ʣʝʟʜʝ ʨʝʟʦʥʘʥʩ ʪʫʜʳʨʘʪʳʥ ʙʘʨʣʳץ ʞʘשʘʣʳץʪʘʨʜʳ ʙʽʣʫʽ 

ʢʝʨʝʢ. ɿʝʨʪʪʝʫ ʪʘץʳʨʳʙʳ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ-ʤʦʜʫʣʴʜʽʢ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʞᴅʥʝ ʟʘʤʘʥʘʫʠ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ײץʨʘʣʜʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʞᴅʥʝ ʞʝʣʽʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʤʝʩʽʥ 

ᴅʟʽʨʣʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. פʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽ ʞʝʨʛʽʣʽʢʪʽ 

ʞᴅʥʝ סʘʣʘʤʜʳץ ʞʝʣʽʣʝʨʤʝʥ, ʙʘʨʣʳץ ʪװʨʜʝʛʽ ʟʘʤʘʥʘʫʠ ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳʤʝʥ, 

ʤᴅʪʽʥʜʽʢ, ʛʨʘʬʠʢʘʣʳץ, ʙʝʡʥʝ, ʘʫʜʠʦ ʘץʧʘʨʘʪʧʝʥ ʤʘʥʠʧʫʣʷʮʠʷʣʘʫ ײץʨʘʣʜʘʨʳ ʤʝʥ 

 ץʜʘʨʣʘʤʘʣʳסʡʝʣʝʨʽʤʝʥ, ʙʘװʳʣʘʨʳʤʝʥ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ ʞסʨʳʣײץ

ʞװʡʝʣʝʨʤʝʥ ʞᴅʥʝ ʢʝʰʝʥʜʝʨʤʝʥ (ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽ, ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ, 

ʞʝʣʽʣʽʢ ʞᴅʥʝ ץʦʣʜʘʥʙʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ʘʩʧʘʧʪʳץ 

ʧʘʢʝʪʪʝʨʽ) ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ײץʟʳʨʝʪʪʝʨʛʝ ʠʝ ʙʦʣʫʳ ʢʝʨʝʢ ʞᴅʥʝ 

ʪ. ʙ.), ʤʫʣʴʪʠʤʝʜʠʘ, ʛʠʧʝʨʤᴅʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʥʝʛʽʟʽʥʜʝ ʞװʟʝʛʝ ʘʩʳʨʳʣסʘʥ 

ʙʽʣʽʤ ʙʝʨʫ ʤʘץʩʘʪʳʥʜʘסʳ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʘʣʜʘʨʤʝʥ, ʛʠʧʝʨʤʝʜʠʘ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ. ʄʘץʘʣʘʥʳש ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘץʩʘʪʳ-

ʦץʳʪʫʜʳש ʩʦסשʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʳʥ 
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 ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʦʣʜʘʥʘ ʦʪʳʨʳʧ ʞᴅʥʝ ʤʦʜʫʣʴʜʽʢ ʪᴅʩʽʣʜʽץ

ʞᴅʥʝ ʞʝʣʽʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦץʳʪʫʜʳש ʩʘʧʘʣʳ ʞʘשʘ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ 

 .ʘʞʝʪʪʽʣʽʛʽʥ ʥʝʛʽʟʜʝʫץ

 ʘʣʽʤʽ ɼʂ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʥʽ ʢᴅʩʽʙʠסײʳ ʠʥʬʦʨʤʘʪʠʢʘ ʤסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʧʘʡʜʘʣʘʥʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʠʛʝʨʫʽ, ʠʥʬʦʨʤʘʪʠʢʘ ʢʫʨʩʳ ʙʦʡʳʥʰʘ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨʜʳ (ʇʆפ) ʟʝʨʜʝʣʝʫʽ, ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫʜʳש 

ᴅʨʪװʨʣʽ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʤʝʣʝʨʽʥ ʤʝשʛʝʨʫʽ ʪʠʽʩ. 

çɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽ װʰʽʥ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʜʘ, ʩʘʙʘץʪʘʥ 

ʪʳʩ ʞײʤʳʩʪʘʨʜʘ ʜʘ ʟʘʤʘʥʘʫʠ ɸʂʊ ײץʨʘʣʜʘʨʳʥ ײץʨʫסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫסʘ 

 ʰʽʥ ʧᴅʥʜʽʢװ ʳʟʤʝʪ ʝʪʫץ ʘʣʽʤʽ ʨʝʪʽʥʜʝ ʪʘʙʳʩʪʳסײʘʙʽʣʝʪʪʽ ʠʥʬʦʨʤʘʪʠʢʘ ʤץ

ʙʽʣʽʤʜʽ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ ʜʘסʜʳʣʘʨʜʳ ʞᴅʥʝ ʞʝʢʝ 

 ʳ ʧᴅʥʜʽʢסʩʽʥʝʪʽʥ ɸʂʊ ʩʘʣʘʩʳʥʜʘװʘʙʽʣʝʪʽʥ ʪץ ʦʣʜʘʥʫץ ʘʩʠʝʪʪʝʨʜʽץ

 ʟʳʨʝʪʪʝʨײץ ʥʜʘʡײʳʟʜʳè [1]. ʄשʘʣʳʧʪʘʩʪʳʨʫ ᴇʪʝ ʤʘץ ʟʳʨʝʪʪʽʣʽʢʪʝʨʜʽײץ

ʵʣʝʢʪʨʦʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ (ʕɹɹʈ) ʧʘʡʜʘʣʘʥʫ ʜʘסʜʳʣʘʨʳ ʤʝʥ 

ʜʘסʜʳʣʘʨʳʥ ʪʘʣʘʧ ʝʪʝʜʽ. ʉʘʙʘץʪʘ ʵʣʝʢʪʨʦʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫʜʳש ʤʘץʩʘʪʳ ʙʦʣʤʘʫʳ ʢʝʨʝʢ, ᴅʨ ʨʝʩʫʨʩ ʤסײʘʣʽʤʥʽש ʥʘץʪʳ ʤʽʥʜʝʪʪʝʨʽʥ 

ʰʝʰʫʽ ʢʝʨʝʢ, ʦʥʳ ʧʘʡʜʘʣʘʥʫ ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ᴅʜʽʩʪʝʤʝʣʽʢ ʩʘʫʘʪʪʳ ʙʦʣʫʳ ʢʝʨʝʢ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽ ʦץʳʪʫ ʤʳʥʘʜʘʡ ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʜʳ ץʘʤʪʠʜʳ: 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽש ʪʝʦʨʠʷʣʳץ ʥʝʛʽʟʜʝʨʽ, ʞʝʣʽʣʽʢ ʪʦʧʦʣʦʛʠʷʣʘʨ, 

ʭʘʪʪʘʤʘʣʘʨ, ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨ, ʦʣʘʨʜʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽ; ʙʘסʜʘʨʣʘʤʘʣʘʫ 

(HTML, XML, CSS, Less, JavaScript, ActionScript ʞᴅʥʝ ʪ.ʙ.); ʞʝʣʽʣʽʢ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ (LAN, Wi-Fi, Wi-MAX, HTTP, TCP/IP, POP ʞᴅʥʝ ʪ.ʙ.). ᴄʨ ʙʘסʳʪ 

ʙʝʣʛʽʣʽ ʙʽʨ ץʠʳʥʜʳץʪʘʨסʘ ʠʝ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ-ʧʩʠʭʦʣʦʛʠʷʣʳץ 

 ʘʞʝʪ ʝʪʝʜʽ. ᴄʨʙʽʨ ʩʪʫʜʝʥʪץ ʘʩʠʝʪʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʘʨʥʘʡʳ ᴅʜʽʩʪʝʤʝʥʽץ

ʙʘסʜʘʨʣʘʤʘʣʘʫʜʳ ʙʽʨʜʝʡ ʞʘץʩʳ ʙʽʣʝ ʘʣʤʘʡʪʳʥʳ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʪʽʣʜʝʨʜʝ ʚʝʙ-

ʙʝʪʪʝʨʜʽש ʦʨʥʘʣʘʩʫʳʥ ʞʘʩʘʡ ʘʣʤʘʡʪʳʥʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ 

 ʙʽʣʽʤʛʝ ʠʝ ʙʦʣʘ ʘʣʤʘʡʪʳʥʳ ץʪʝʦʨʠʷʣʳ שʞʝʣʽʣʝʨ ʩʘʣʘʩʳʥʜʘ ʢʝ ץʘʣʘʤʜʳס

ʪװʩʽʥʽʢʪʽ. ᴄʨ ʦץʫʰʳʥʳש ʞʝʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ-ʧʩʠʭʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

ʝʩʢʝʨʝ ʘʣʘʪʳʥ ʘʨʥʘʡʳ ʦʡʣʘʩʪʳʨʳʣסʘʥ ʦץʳʪʫ ᴅʜʽʩʪʝʤʝʩʽʥ ʞʘʩʘʫ ץʘʞʝʪ. 

ʉʪʫʜʝʥʪʪʝʨʜʽ ʦץʳʪʫʜʳש ʞʝʢʝ ʪʨʘʝʢʪʦʨʠʷʩʳʥ ײץʨʫʜʘסʳ ʤʽʥʜʝʪʪʽ ʪᴅʩʽʣ ʽʰʢʽ 

ʩʘʨʘʣʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʘʨʘʣʘʥסʘʥ ʦץʳʪʫ - ʙײʣ ʦץʫ ʧʨʦʮʝʩʽʥʽש ʝʨʝʢʰʝ 

 ʩʠʧʘʪʪʘʤʘʣʘʨʳ ץʞʝʢʝ ʧʩʠʭʦʣʦʛʠʷʣʳ שʘʥʳסʣײʜʘʡʳʥʜʘ ʪסʞʘ שʡʳʤʳ, ʦʥʳײ

ʝʩʢʝʨʽʣʝʜʽ, ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤײʥʳ ᴅʨʪװʨʣʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʙʘʨ ʦץʫʰʳʣʘʨ ʪʦʧʪʘʨʳ 

 ʧʘʨʘʪʪʳץʢᴇʤʝʛʽʤʝʥ ʘ שʙʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʳ ץʨʳʣʘʜʳ. ʕʣʝʢʪʨʦʥʜʳײץ

 ᴇʟʽʥʜʽʢ ʽʩ-ᴅʨʝʢʝʪʽʥ שʫʰʳʣʘʨʜʳץʘʙʳʣʜʘʫʜʳ ʘʨʪʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʜʝ, ʦץ

 ʘסʳʪʫץʪʘʨʳʥʜʘ ʦץʡʳʤʜʘʩʪʳʨʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʜʝ ʰʝʰʫʛʝ, ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘײ

ʩʘʨʘʣʘʥסʘʥ ʪᴅʩʽʣʜʽ ʞװʟʝʛʝ ʘʩʳʨʫסʘ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳ ʟʝʨʪʪʝʫʛʝ ʫʘץʳʪʪʳש 

ʞʝʪʽʩʧʝʫ ʬʘʢʪʦʨʳʥ ʞʦʶסʘ ʙʦʣʘʜʳ. 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨʜʳ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʽʟ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʪᴅʩʽʣʜʽ 

ʞᴅʥʝ ʢʦʤʧʣʝʤʝʥʪʢʝ ʙʘסʳʪʪʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʢʝʰʝʥʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʢʝʣʝʩʽ 

ʤʦʜʫʣʴʜʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʘ ʘʣʘʩʳʟ [2]: 

1. ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʥʝʛʽʟʛʽ ʪװʩʽʥʽʢʪʝʨʽ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʛʨʘʬʠʢʘ. ɻʨʘʬʠʢʘʣʳץ ʜʠʟʘʡʥʥʳש ʥʝʛʽʟʛʽ סײʳʤʜʘʨʳ: 

ᴇʣʰʝʤʽ, ʧʽʰʽʥʽ, ʪװʩʽ, ײץʨʳʣʳʤʳ, ʦʨʥʘʣʘʩʫʳ, ץʘʨʽʧʽ, ײץʨʘʤʳ. ʊװʩʪʽ ʤʦʜʝʣʴʜʝʨ 
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ʤʝʥ ʬʦʪʦʬʦʨʤʘʣʘʨʜʳש ʪװʨʣʝʨʽ: ʠʥʪʫʠʪʠʚʪʽ, ʘʜʜʠʪʠʚʪʽ, ʩʫʙʪʨʘʢʪʠʚʪʽ, ץʘʙʳʣʜʘʫ 

ʤʦʜʝʣʴʜʝʨʽ; ʪװʩ ʧʨʦʬʠʣʴʜʝʨʽ, ʘʨʘʣʘʩ ʪװʩʪʝʨ; ʙʦʷʫʜʳץ שʘʙʘʪʪʘʩʫʳ. ʈʘʩʪʨʣʳץ 

ʛʨʘʬʠʢʘ סײʳʤʜʘʨʳ: ʨʘʩʪʨʣʳץ ʢʝʩʢʽʥʜʝʨʜʽש ʘʥʳץʪʘʤʘʩʳ, ʘʞʳʨʘʪʳʤʜʳʣʳסʳ 

ʞᴅʥʝ ʬʦʨʤʘʪʪʘʨʳ; ʨʘʩʪʨʣʳץ ʛʨʘʬʠʢʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳ. 

ɺʝʢʪʦʨʣʳץ ʛʨʘʬʠʢʘ סײʳʤʜʘʨʳ: ʚʝʢʪʦʨʣʳץ ʢʝʩʢʽʥʜʝʨʜʽש ʘʥʳץʪʘʤʘʩʳ, 

ʘʞʳʨʘʪʳʤʜʳʣʳסʳ ʞᴅʥʝ ʬʦʨʤʘʪʪʘʨʳ; ʚʝʢʪʦʨʣʳץ ʛʨʘʬʠʢʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʜʽש 

ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳ. 

ɹʘʩʧʘ: ʙʘʩʧʘ ʞװʡʝʣʝʨʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʤʘץʩʘʪʳ, ײץʨʳʣʳʤʳ, ʥʝʛʽʟʛʽ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ. ɹʘʩʧʘ ʪװʨʣʝʨʽʥʽש ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʩʠʧʘʪʪʘʤʘʩʳ, ʦʣʘʨʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ; ɹʘʩʧʘ ʽʩʽʥʜʝʛʽ 

ʟʘʤʘʥʘʫʠ ʙʘʩʧʘ ʤʘʰʠʥʘʣʘʨʳ. 

ɸʫʜʠʦʤʝʥ ʞײʤʳʩ. ʉʘʥʜʳץ ʘʫʜʠʦ ʬʦʨʤʘʪʪʘʨʳ, ʘʫʜʠʦ ʬʘʡʣʜʘʨʜʳ ʽʨʽʢʪʝʫ 

ʞʠʽʣʽʛʽ, ʦʣʘʨʜʳש ʩʘʧʘʣʳץ ʩʠʧʘʪʪʘʤʘʩʳ, ʜʳʙʳʩʪʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ᴇʥʜʽʨʫʜʽש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʽʥʽש ʢʝʟʝשʜʝʨʽ (ʞʘʟʫ, ʪʳשʜʘʫ, ʞʘʟʳʣסʘʥ ʘʫʜʠʦ 

ʄʘʪʝʨʠʘʣʜʳ ᴇשʜʝʫ, ʐʫ ʤʝʥ ʢʝʜʝʨʛʽʣʝʨʜʽ ʞʦʶ, ʬʦʥʦʛʨʘʤʤʘʥʳ ʤʦʥʪʘʞʜʘʫ, 

ʞʠʽʣʽʢʪʽ ᴇשʜʝʫ, ʵʬʬʝʢʪʽʣʝʨ ʤʝʥ ʩװʟʛʽʣʝʨʜʽ ץʦʣʜʘʥʫ, ʘʫʜʠʦ ʬʘʡʣʜʳ ʙʘץʳʣʘʫ 

ʪʳשʜʘʫ ʞᴅʥʝ ץʘʞʝʪʪʽ ʬʦʨʤʘʪʪʘ ʩʘץʪʘʫ). 

ɹʝʡʥʝʤʝʥ ʞײʤʳʩ. ʉʘʥʜʳץ ʞᴅʥʝ ʘʥʘʣʦʛʪʳץ ʙʝʡʥʝ סײʳʤʜʘʨʳ. ɹʝʡʥʝʥʽש 

ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ (ʙʝʡʥʝʥʽײ שʟʘץʪʳסʳ, ʪװʩ ʪʝʨʝשʜʽʛʽ, ʩʫʨʝʪ ʩʘʧʘʩʳ, 

ʵʢʨʘʥʥʳש ʘʞʳʨʘʪʳʤʜʳʣʳסʳ, ʢʘʜʨʣʘʨʜʳש ʘʫʳʩʫ ʞʠʽʣʽʛʽ), ʥʝʛʽʟʛʽ ʙʝʡʥʝ 

ʬʦʨʤʘʪʪʘʨʳ.  

ɸʥʠʤʘʮʠʷʤʝʥ ʞײʤʳʩ. ʉʪʦʧ-ʘʥʠʤʘʮʠʷ, ץʦʟסʘʣʳʩ ʘʥʠʤʘʮʠʷʩʳ, ʢʘʜʨʜʳ 

ʪװʩʽʨʫ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʘʥʠʤʘʮʠʷʩʳ. Flash-ʪʝ ʘʥʠʤʘʮʠʷ ʞʘʩʘʫ, ActionScript 

ʥʝʛʽʟʜʝʨʽ. 

2. HTML-ʛʠʧʝʨʤᴅʪʽʥʜʽʢ ʙʝʣʛʽʣʝʫ ʪʽʣʽ. 

ɻʠʧʝʨʤᴅʪʽʥʜʽʢ ײץʞʘʪʪʳײץ שʨʳʣʳʤʳ, ʧʽʰʽʤʜʝʫ ʪʝʛʪʝʨʽ, ʢʽʨʽʩʪʽʨʫ, 

ʝʨʝʥʩʽʣʪʝʤʝʣʝʨ, ʢʝʩʪʝʣʝʨʜʽ ʧʽʰʽʤʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʊʝʛʪʝʨ ʞᴅʥʝ ʪ.ʙ. ʙʝʪʪʝʨʜʽ 

ʢʝʩʪʝʣʽʢ ײʩʳʥʫ, ʝʨʽʢʪʽ ʪʘשʜʘʫ. 

3. ʂʘʩʢʘʜʪʳ ʩʪʠʣʴ ʢʝʩʪʝʣʝʨʽ (CSS). 

ɹʝʪʪʝʨʜʽ ʧʽʰʽʤʜʝʫ, ʦʨʥʘʣʘʩʪʳʨʫ, ʙʣʦʢʪʳ ʙʝʪʪʽ ײץʨʫ ʞᴅʥʝ ʪ. ʙ. 

4. ʂʣʠʝʥʪ ʪʘʨʘʧʳʥʳש ʩʮʝʥʘʨʠʡʣʝʨʽ. JavaScript ʊʽʣʽ. 

ʊʽʣ ײץʨʳʣʳʤʳ, html ײץʞʘʪʳʥʘ ʢʽʨʽʩʪʽʨʫ, ʩʳʟʳץʪʳץ, ʪʘʨʤʘץʪʘʣסʘʥ ʞᴅʥʝ 

ʮʠʢʣʜʽʢ ʝʩʝʧʪʝʫ ʧʨʦʮʝʩʪʝʨʽ, ʙʽʨ ᴇʣʰʝʤʜʽ ʞᴅʥʝ ʢᴇʧ ᴇʣʰʝʤʜʽ ʤʘʩʩʠʚʪʝʨ, 

ʬʫʥʢʮʠʷʣʘʨ, ʙʝʪʪʝʨʜʽש ʜʠʥʘʤʠʢʘʣʳץ ʤʘʟʤײʥʳʥ ײץʨʫ ʞᴅʥʝ ʪ. ʙ. 

 ʳʣʳץʘʨʫ. ɸץʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥʜʝ ʚʝʙ-ʩʘʡʪʪʳ ʪʽʨʢʝʫ ʞᴅʥʝ ʙʘʩ ץʘʣʘʤʜʳנ .5

ʞᴅʥʝ ʪʝʛʽʥ ʭʦʩʪʠʥʛʪʝʨ, ʙʝʨʫ, ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʰʣʶʟ ʭʘʪʪʘʤʘʣʘʨʳ, ʵʣʝʢʪʨʦʥʜʳץ 

ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʞʽʙʝʨʫ ʞᴅʥʝ ץʘʙʳʣʜʘʫ ʭʘʪʪʘʤʘʣʘʨʳ, ʞʝʣʽʜʝʛʽ ʙʝʪʪʝʨʜʽ 

ʨʝʜʘʢʮʠʷʣʘʫ ʞᴅʥʝ ʪ. ʙ. 

6. ɾʝʨʛʽʣʽʢʪʽ ʝʩʝʧʪʝʫ ʞʝʣʽʣʝʨʽ, ʩʳʤʩʳʟ ʞʝʣʽʣʝʨ. 

ɾʝʨʛʽʣʽʢʪʽ ʝʩʝʧʪʝʫ ʞʝʣʽʩʽʥ ײץʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ, ʞʝʣʽʣʽʢ ʜʠʩʢʽʥʽ ײץʨʫ ʞᴅʥʝ 

 ʘʫʽʧʩʽʟʜʽʛʽ ʞᴅʥʝץ שʦʩʫ, ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʥʽץ ʳʣʘʨʜʳסʨʳʣײץ ץʦʩʫ, ʇʝʨʠʬʝʨʠʷʣʳץ

ʪ.ʙ. 

ɾʦסʘʨʳʜʘ ʘʪʘʣסʘʥ ʤʦʜʫʣʴʜʝʨʜʽש ᴅʨץʘʡʩʳʩʳ ʙʝʣʛʽʣʽ ʙʽʨ ʨʝʪʧʝʥ 

ʦʨʳʥʜʘʣʘʜʳ: ʘʣʜʳʤʝʥ ʪʝʦʨʠʷʣʳץ ʤʘʪʝʨʠʘʣ ʤץײʠʷʪ ʟʝʨʪʪʝʣʝʜʽ, ʩʦʜʘʥ ʢʝʡʽʥ װʣʛʽ 
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ʙʦʡʳʥʰʘ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ, ʩʦʜʘʥ ʢʝʡʽʥ ʢװʨʜʝʣʽʣʽʢ ʜʝשʛʝʡʣʝʨʽ ʙʦʡʳʥʰʘ 

ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨ ʦʨʳʥʜʘʣʘʜʳ. ɼʝשʛʝʡʣʽʢ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩ ʙʦʡʳʥʰʘ 

 ʘסʟʳʨʝʪʪʝʨʜʽ ʜʘʤʳʪʫײץ ʘʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʘʨʥʘʡʳסʘ ʘʣסʙʘ ץʘʪʪʘʥʘʨʣʳסʘʥʘץ

ʙʘסʳʪʪʘʣסʘʥ ʘʨʥʘʡʳ ʪʘʧʩʳʨʤʘ ʙʝʨʽʣʝʜʽ. ʄײʥʜʘʡ ʪʘʧʩʳʨʤʘ, ʤʳʩʘʣʳ, ʦʙʲʝʢʪʽʛʝ 

ʙʘסʳʪʪʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʤʽʥʜʝʪʪʽ ʪװʨʜʝ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʘʨʥʘʡʳ 

ʧʨʝʟʝʥʪʘʮʠʷ ʞʘʩʘʫ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʞʘסʜʘʡʜʘ ʦץʫʰʳסʘ ʩʶʞʝʪʪʽʢ ʞʝʣʽʥʽ ʞᴅʥʝ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʪʘשʜʘʫ ʝʨʢʽʥʜʽʛʽʥ ʙʝʨʫ ʢʝʨʝʢ. 

ɸʊ ʩʘʣʘʩʳʥʜʘסʳ ʧᴅʥʜʽʢ ײץʟʳʨʝʪʪʝʨʜʽש ʪᴇʨʪ ʪʦʙʳʥ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

ʧʘʡʜʘʣʘʥʫʰʳ, ʙʘסʜʘʨʣʘʤʘʣʘʫ, ʤʫʣʴʪʠʤʝʜʠʷ ʞᴅʥʝ ʞʝʣʽʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. 

ʀʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ɸʊ ʩʘʣʘʩʳʥʜʘסʳ ʧᴅʥʜʽʢ ײץʟʳʨʝʪʪʽʣʽʢʪʝʨʽ ʜʝʧ 

ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʜʘ, ʩʘʙʘץʪʘʥ ʪʳʩ ʞײʤʳʩʪʘʨʜʘ ʜʘ ʟʘʤʘʥʘʫʠ ʘʪ 

 ʘʣʽʤʽ ʨʝʪʽʥʜʝסײʘʙʽʣʝʪʪʽ ʠʥʬʦʨʤʘʪʠʢʘ ʤץ ʘסʘ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫסʨʫײץ ʨʘʣʜʘʨʳʥײץ

ʪʘʙʳʩʪʳ ץʳʟʤʝʪ ʝʪʫ װʰʽʥ ʧᴅʥʜʽʢ ʙʽʣʽʤʜʽ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʩʘʣʘʩʳʥʜʘסʳ ʜʘסʜʳʣʘʨʜʳ ʞᴅʥʝ ʞʝʢʝ ץʘʩʠʝʪʪʝʨʜʽ ץʦʣʜʘʥʫ ץʘʙʽʣʝʪʽʥ ʪװʩʽʥʝʤʽʟ 

[3]. ɹʦʣʘʰʘץ ʠʥʬʦʨʤʘʪʠʢʘ ʤסײʘʣʽʤʽʥʽש ʧᴅʥʜʽʢ ײץʟʳʨʝʪʪʽʣʽʛʽʥ ʙʘסʘʣʘʫ װʰʽʥ 

ʦʣʘʨסʘ ײץʟʳʨʝʪʪʽʣʽʢʢʝ ʙʘסʳʪʪʘʣסʘʥ ʪʘʧʩʳʨʤʘ ʙʝʨʽʣʝʜʽ, ʤʳʩʘʣʳ, ʝʨʢʽʥ 

ʪʘץʳʨʳʧʪʘ ʙʘʩʧʘ ʙʘʩʳʣʳʤʳʥ (ᴅʜʝʪʪʝ ʙʫʢʣʝʪ) ʜʘʡʳʥʜʘʫ. ʆץʫʰʳʣʘʨסʘ ʙʫʢʣʝʪʪʽש 

ʪʘץʳʨʳʙʳʥ ʞᴅʥʝ ʦʩʳ ʙʫʢʣʝʪʪʽ ʞʘʩʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ ʪʘשʜʘʫ ʝʨʢʽʥʜʽʛʽ ʙʝʨʽʣʜʽ. ɹʫʢʣʝʪʢʝ ץʦʡʳʣʘʪʳʥ ʞʘʣסʳʟ ʤʘשʳʟʜʳ 

ʪʘʣʘʧ ɾʦʙʘʥʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʛʽ, ײץʨʳʣʳʤʥʳש ʪʝʨʝש ʦʡʣʘʩʪʳʨʳʣʫʳ ʞᴅʥʝ 

ʢᴇʟʜʝʣʛʝʥ ʤʘץʩʘʪʪʘʨ, ʩʦʥʜʘʡ-ʘץ ʦʩʳ ʙʫʢʣʝʪʪʝ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʟʝʨʪʪʝʫʜʽש 

(ʩʘʫʘʣʥʘʤʘ, ʩʪʘʪʠʩʪʠʢʘ, ʙʘʡץʘʫ, ʪʝʩʪʽʣʝʫ ʞᴅʥʝ ʪ.ʙ.) ʢᴇʨʩʝʪʽʣʫʽ ʙʦʣʜʳ.  
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ʢϺʨʩʝʪʽʣʛʝʥ. ɼʝʨʝʢʪʝʨʜʽϬ ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ɼʝʥʩʘʫʣʳϨ ʩʘϨʪʘʫ, Ϩʘʨʞʳ, ʙϺʣʰʝʢ ʩʘʫʜʘ 

ʞϸʥʝ Ϻʥʜʽʨʽʩ ʩʠʷϨʪʳ ϸʨʪϮʨʣʽ ʩʘʣʘʣʘʨ Ϯʰʽʥ ʦʣʘʨʜʳϬ ϨϰʥʜʳʣʳϤʳʥ Ϩʘʣʳʧʪʘʩʪʳʨʘʜʳ. ʉʠʷϨʪʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʜʝʨʝʢʪʝʨ ϨϰʨʘʣʜʘʨʳʥʳϬ ʤʳʩʘʣʜʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ Hadoop, Spark ʞϸʥʝ 

NoSQL ʤϸʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ, ʩʦʥʜʘʡ-ʘϨ ʙϰʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. ϭʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽϬ ʙʠʟʥʝʩʢʝ 

ʙʝʨʝʪʽʥ ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ, ʩʦʥʜʘʡ-ʘϨ ʵʪʠʢʘ, Ϩʘʫʽʧʩʽʟʜʽʢ ʞϸʥʝ ϺϬʜʝʫʜʽϬ ʢϮʨʜʝʣʽʣʽʛʽ 

ʤϸʩʝʣʝʣʝʨʽʥ Ϩʦʩʘ ʘʣϤʘʥʜʘ, ʳϨʪʠʤʘʣ ϨʠʳʥʜʳϨʪʘʨ ʪʘʣϨʳʣʘʥʘʜʳ. 

Summary: The article reveals how big data is transforming the approach to doing business, 

allowing companies to make more informed and operational decisions. The main characteristics of 

the data form their value for various industries such as healthcare, finance, retail and 

manufacturing. Examples of technologies and tools for working with data, such as Hadoop, Spark 

and NoSQL databases, as well as cloud technologies, are given. The benefits that big data provides 

to businesses are discussed, as well as potential challenges, including issues of ethics, security, and 

processing complexity. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʨʘʩʪʫʪ ʩ ʥʝʙʳʚʘʣʳʤʠ ʪʝʤʧʘʤʠ, ʠ ʵʪʦ 

ʷʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ "ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ" (Big Data). ʉ ʢʘʞʜʳʤ ʜʥʝʤ 

ʢʦʤʧʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʛʝʥʝʨʠʨʫʶʪ, ʩʦʙʠʨʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʜʘʥʥʳʝ ʦʪ ʩʝʥʩʦʨʦʚ ʠ ʠʥʪʝʨʥʝʪ-ʫʩʪʨʦʡʩʪʚ[1]. ʕʪʦʪ 

ʬʝʥʦʤʝʥ ʩʪʘʣ ʦʩʥʦʚʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʠʟʤʝʥʠʣ 

ʧʦʜʭʦʜ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ, ʙʠʟʥʝʩ-ʩʪʨʘʪʝʛʠʷʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ 

ʢʣʠʝʥʪʘʤʠ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʠʭ ʢʣʶʯʝʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʩʪʦʯʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʤʦʩʪʴ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ. ʄʳ ʪʘʢʞʝ ʦʙʩʫʜʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʚʳʟʦʚʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ, ʠ ʨʘʩʩʤʦʪʨʠʤ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʪʝʭʥʦʣʦʛʠʡ. 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data) ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʘʥʥʳʭ 

ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʠʭ 

ʫʥʠʢʘʣʴʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʡ[2]. ʕʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʮʝʧʮʠʠ "5V": ʦʙʲʝʤ 

(Volume), ʩʢʦʨʦʩʪʴ (Velocity), ʨʘʟʥʦʦʙʨʘʟʠʝ (Variety), ʚʝʨʥʦʩʪʴ (Veracity) ʠ 

ʮʝʥʥʦʩʪʴ (Value). 

ʆʙʲʝʤ (Volume) ð ʵʪʦ ʧʝʨʚʦʝ ʠ, ʧʦʞʘʣʫʡ, ʩʘʤʦʝ ʦʯʝʚʠʜʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʪʝʨʘʙʘʡʪʦʚ, 

ʧʝʪʘʙʘʡʪʦʚ ʠ ʜʘʞʝ ʵʢʩʘʙʘʡʪʦʚ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʯʘʩʪʦ ʥʝ ʤʦʛʫʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʪʘʢʠʤʠ ʦʙʲʝʤʘʤʠ[3]. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʠʤʠ ʜʘʥʥʳʤʠ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ 

Hadoop ʠ NoSQL, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʭʨʘʥʠʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦ. 

ʉʢʦʨʦʩʪʴ (Velocity) ʦʪʥʦʩʠʪʩʷ ʢ ʩʢʦʨʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ ʩʦʟʜʘʶʪʩʷ, 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʪʘʢʠʭ ʩʝʢʪʦʨʦʚ, ʢʘʢ 

ʬʠʥʘʥʩʦʚʳʡ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʦʥʣʘʡʥ-ʪʦʨʛʦʚʣʠ. ɹʳʩʪʨʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 
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ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʳʥʢʘ. ʅʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ 

ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʬʠʥʘʥʩʦʚʳʤ ʫʯʨʝʞʜʝʥʠʷʤ ʤʛʥʦʚʝʥʥʦ 

ʚʳʷʚʣʷʪʴ ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ (Variety) ʦʪʥʦʩʠʪʩʷ ʢ ʤʥʦʞʝʩʪʚʫ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ[4]. ʂ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʜʘʥʥʳʤ ʦʪʥʦʩʷʪʩʷ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʪʘʙʣʠʮʳ (ʥʘʧʨʠʤʝʨ, ʙʘʟʳ 

ʜʘʥʥʳʭ). ʇʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʪʘʢʠʝ ʢʘʢ XML ʠʣʠ JSON, ʠʤʝʶʪ 

ʥʝʢʦʪʦʨʫʶ ʦʨʛʘʥʠʟʘʮʠʶ, ʥʦ ʥʝ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʩʪʨʦʛʠʝ ʪʘʙʣʠʮʳ. ʅʘʢʦʥʝʮ, 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʷ ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦ ʠ ʘʫʜʠʦ, 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʪʘʢʠʭ ʢʘʢ ʦʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʷʟʳʢʘ (NLP) ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɺʝʨʥʦʩʪʴ (Veracity) ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʯʝʩʪʚʫ ʠ ʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ. ɺʘʞʥʦ, 

ʯʪʦʙʳ ʜʘʥʥʳʝ ʙʳʣʠ ʥʘʜʝʞʥʳʤʠ ʠ ʘʢʪʫʘʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʳʝ ʠʣʠ 

ʫʩʪʘʨʝʚʰʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʝʨʥʳʤ ʚʳʚʦʜʘʤ ʠ ʨʝʰʝʥʠʷʤ. 

ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʚʥʝʜʨʷʪʴ ʧʨʦʮʝʩʩʳ ʦʯʠʩʪʢʠ ʠ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ, ʯʪʦʙʳ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʠʭ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʘʥʘʣʠʟʘ. ʕʪʦ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʢ, ʦʙʨʘʙʦʪʢʫ ʧʨʦʧʫʱʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʬʦʨʤʘʪʦʚ. 

ʎʝʥʥʦʩʪʴ (Value) ð ʵʪʦ ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʜʘʥʥʳʤʠ. ʆʥʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʦʩʦʙʥʦʩʪʠ ʠʟʚʣʝʢʘʪʴ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʠʥʩʘʡʪʳ ʠʟ 

ʦʛʨʦʤʥʳʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ[5]. ʎʝʥʥʦʩʪʴ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʫʣʫʯʰʠʪʴ ʢʣʠʝʥʪʩʢʠʡ ʦʧʳʪ ʠ ʩʦʟʜʘʪʴ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ. ʅʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʧʦʢʫʧʘʪʝʣʴʩʢʦʤ ʧʦʚʝʜʝʥʠʠ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʢʦʤʧʘʥʠʷʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʪʦʯʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʣʠʝʥʪʦʚ. 

ɼʘʥʥʳʝ ʦʪ ʩʝʥʩʦʨʦʚ ʠ IoT-ʫʩʪʨʦʡʩʪʚ 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʦʙʠʨʘʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ ʯʝʨʝʟ ʩʝʪʴ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʝ ʦʪ ʩʤʘʨʪ-

ʪʝʨʤʦʤʝʪʨʦʚ ʠ ʬʠʪʥʝʩ-ʪʨʝʢʝʨʦʚ ʜʦ ʩʣʦʞʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʥʩʦʨʦʚ[6]. 

ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʫʤʥʳʭ ʛʦʨʦʜʘʭ ʜʘʥʥʳʝ ʦʪ ʩʝʥʩʦʨʦʚ 

ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʬʠʢʦʤ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʜʘʞʝ ʚ 

ʤʦʥʠʪʦʨʠʥʛʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʶʪ[7]: 

ǒ ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ (Apache Hadoop ʠ NoSQL ʙʘʟʳ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 
MongoDB ʠ Cassandra); 

ǒ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ(Apache Spark ʠ Apache Kafka. Spark); 

ǒ ʀʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ (Tableau, Power BI ʠ R). 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

- ʋʣʫʯʰʝʥʠʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 
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- ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 

- ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʢʣʠʝʥʪʩʢʦʛʦ ʦʧʳʪʘ; 

- ʀʥʥʦʚʘʮʠʠ; 

ɺʳʟʦʚʳ 

ǒ ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ: ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 
ʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʚʳʟʦʚʦʤ[8]. ʅʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʝʨʥʳʤ ʚʳʚʦʜʘʤ ʠ ʨʝʰʝʥʠʷʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʙʠʟʥʝʩʝ. 
ǒ ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ: ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ 

ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʠʙʝʨʘʪʘʢ. ʆʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ǒ ʉʣʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ: ʆʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʚʳʢʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʅʝ ʚʩʝ ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, 

ʯʪʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʠʭ ʚʥʝʜʨʝʥʠʷ. 

ǒ ʕʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʧʦʜʥʠʤʘʝʪ 
ʚʦʧʨʦʩʳ ʵʪʠʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ[9]. ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴ ʵʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠ ʩʪʘʥʜʘʨʪʳ, 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ɹʫʜʫʱʝʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚʳʛʣʷʜʠʪ ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ, ʩ ʨʷʜʦʤ ʪʨʝʥʜʦʚ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʨʘʟʚʠʪʠʝ[10]. 

- ʀʥʪʝʛʨʘʮʠʷ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ; 

- ʋʚʝʣʠʯʝʥʠʝ ʨʦʣʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ; 

- ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

- ʈʘʟʚʠʪʠʝ IoT; 

- ʕʪʠʢʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ; 

ɺ ʙʫʜʫʱʝʤ ʤʳ ʤʦʞʝʤ ʦʞʠʜʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʥʪʝʛʨʘʮʠʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʫʚʝʣʠʯʝʥʠʷ ʨʦʣʠ ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ[11]. ʆʨʛʘʥʠʟʘʮʠʠ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʠʝ 

ʜʘʥʥʳʝ, ʙʫʜʫʪ ʚ ʩʦʩʪʦʷʥʠʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʥʘ ʨʳʥʢʝ ʠ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʠʤ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʠ 

ʫʩʧʝʭ ʚ ʵʧʦʭʫ ʠʥʬʦʨʤʘʮʠʠ. 
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 .ʦʞʘʙʝʢʦʚ ɽ.ɸפ ʳʪʫʰʳץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʘנ

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʐʳʤʢʝʥʪ ץʘʣʘʩʳ,פʘʟʘץʩʪʘʥ 

 

ʈʝʟʶʤʝ: ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʥʦʡ  ʨʘʙʦʪʳ ʩʚʷʟʠ. 
Summary:The report is devoted to the study of centralized communication work. 

 

ɹװʛʽʥʛʽ Call-ʦʨʪʘʣʳץʪʘʨ ʪʝʣʝʬʦʥʜʳץ ʩᴇʡʣʝʩʫ ʘץʧʘʨʘʪ ʘʣʫʜʳש ʞʘʣסʳʟ 

ʞʦʣʳ ʝʤʝʩ ʝʢʝʥʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʪײʪʳʥʫʰʳʣʘʨʜʳש ʩײʨʘʥʳʩʪʘʨʳʥ ᴇשʜʝʡʜʽ 

ʞᴅʥʝ ʩʦʣ ʩײʨʘʥʳʩʪʘʨʜʳש ᴇשʜʝʣʫʽʥ ʦשʪʘʡʣʳ ʝʪʝʜʽ. çCall-ʦʨʪʘʣʳץè  ʪʝʨʤʠʥʽʥʽש 

ʦʨʥʳʥʘ ʞʘשʘ ʪʝʨʤʠʥ  ʢʝʣʜʽ.  çɹʘʡʣʘʥʳʩ ʦʨʪʘʣʳסʳè   ʦʩʳʥʜʘʡ   ʞװʡʝʣʝʨʜʽש 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞᴅʥʝ ʪװʩʽʥʽʢʪʝʨʜʽש ʜʘʤʫʳʥ ʪʦʣʳסʳʨʘץ 

ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʦʨʪʘʣʳץʪʘ IP ʪʝʣʝʬʦʥʠʷ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʩ ʪʘʙʫʜʘ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʣʝʬʦʥʠʷ ï ʪʝʣʝʬʦʥ ץʦשʳʨʘʫʣʘʨʳʥ ץʘʙʳʣʜʘʫ ʤʝʥ 

 ʨʜʝʣʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʣʝʨʜʝ ʢʦʤʧʴʶʪʝʨʣʽʢװʘ ʜʘ ʢץʘʙʳʣʜʘʫʜʘ ʞᴅʥʝ ʙʘʩץ

ʠʥʪʝʣʣʝʢʪʪʽ ץʦʣʜʘʥʫסʘ ʤʘʤʘʥʜʘʥסʘʥ ʩʘʣʘ. ɽש ʘʣʜʳʤʝʥ, ʙײʣ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ 

ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ ʜʘʫʳʩʪʳץ ץʦʩʳʣʳʤʜʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ. ʂʦʤʧʴʶʪʝʨʣʽʢ 

ʪʝʣʝʬʦʥʠʷ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʠʥʪʝʨʘʢʪʠʚʪʽ ʜʘʫʳʩʪʳ ᴇשʜʝʫʜʽ, ʜʘʫʳʩʪʳץ ʧʦʰʪʘʥʳ 

 ʨʣʝʥʜʽʨʫʜʽװʡʳʤʜʘʩʪʳʨʫʜʳ, ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʞᴅʥʝ ʤᴅʪʽʥʜʽ ʩᴇʟʛʝ ʪײ

 ʰʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢװ ʘʨʫץʘʤʪʠʜʳ. CTI ʪʝʣʝʬʦʥ ʙʘʡʣʘʥʳʩʪʘʨʳʥ ʙʘʩץ

ʠʜʝʦʣʦʛʠʷʥʳש ʙʘʨʣʳץ ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ (ʩʪʘʥʜʘʨʪʪʘʨ, ʠʢʝʤʜʽʣʽʢ, 

 ʤʢʽʥʜʽʢװʘ ʤסʘʡʣʳ ʞᴅʥʝ ʪʘʥʳʩ ʠʥʪʝʨʬʝʡʩ ʞᴅʥʝ ʪ.ʙ.) ʧʘʡʜʘʣʘʥʫסשʡʣʝʩʽʤʜʽʣʽʢ, ʳװ

ʙʝʨʝʜʽ. CTI-ʥʽש ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳסʳ - ʞװʡʝʣʝʨʜʽש ʘʰʳץʪʳסʳ, ʷסʥʠ. ʙʘʨʣʳץ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʣʝʬʦʥʠʷ ʩʪʘʥʜʘʨʪʪʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʩʦʥʜʳץʪʘʥ CTI ʞװʡʝʣʝʨʽ 

ʦשʘʡ ᴇʟʛʝʨʪʽʣʝʜʽ ʞᴅʥʝ ʢʝשʝʡʪʽʣʝʜʽ; ʂʦʤʧʦʥʝʥʪʪʝʨʜʽש ʤʘʢʩʠʤʘʣʜʳ 

 ʦʣ ʞʝʪʢʽʟʽʣʜʽ. CTI, IP ʪʝʣʝʬʦʥʠʷ ʥʝʤʝʩʝ VoIP ʙʦʡʳʥʰʘץ ʡʣʝʩʽʤʜʽʣʽʛʽʥʝװ

ʪʝʭʥʠʢʘʣʳץ ᴅʜʝʙʠʝʪʪʝʨʜʽ ʩʘʣʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ʙʘʟʘʩʳ ʙʽʨʜʝʡ, ʙʽʨʘץ ʤʘץʩʘʪʪʘʨʳ ᴅʨʪװʨʣʽ ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ 

ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʝʢʽ ʙʘסʳʪʪʳש ʜʘ ʙʽʨʪײʪʘʩʪʳסʳ ʩʦʥʰʘʣʳץ, 

ʘʜʘʤʥʳש ʢᴇʟץʘʨʘʩʳʥʘ ʙʘʡʣʘʥʳʩʪʳ IP ʪʝʣʝʬʦʥʠʷ CTI ʙᴇʣʽʛʽ ʙʦʣʫʳ ʤװʤʢʽʥ ʞᴅʥʝ 
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ʢʝʨʽʩʽʥʰʝ. ʀʥʪʝʨʥʝʪ-ʪʝʣʝʬʦʥʠʷ - ʙײʣ ʞʝʨʜʝ IP ʪʝʣʝʬʦʥʠʷʩʳʥʳש ʝʨʝʢʰʝ 

ʞʘסʜʘʡʳ, ʪʘʨʘʪʫ ʞʝʣʽʣʝʨʽ ʨʝʪʽʥʜʝ ʢᴅʜʽʤʛʽ ʀʥʪʝʨʥʝʪ ʘʨʥʘʣʘʨʳ ץʦʣʜʘʥʳʣʘʜʳ; 

 ʳʟʤʝʪʪʝʨ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʦʡʳʥʰʘ IP ʪʝʣʝʬʦʥʠʷ ʤʝʥ VoIP ʘʨʘʩʳʥʜʘפ

ʝʰץʘʥʜʘʡ ʘʡʳʨʤʘʰʳʣʳץ ʞʦ[1]ץ. ʐʝʰʽʤʜʝʨ ʪײʨסʳʩʳʥʘʥ çIP-ʪʝʣʝʬʦʥʠʷè 

ʪʝʨʤʠʥʽ ʘʥʘײסʨʣʳʤ ʤʘסʳʥʘʣʳ, ᴇʡʪʢʝʥʽ ʦʣ ʪʝʢ ʪʘʨʘʪʫ ʘʨʥʘʣʘʨʳ ʜʝשʛʝʡʽʥʜʝ 

(ʞʘᴃʘʥʜʳץ ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ), ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʙʦʥʝʥʪʪʽʢ ʞʘʙʜʳץ ʜʝשʛʝʡʽʥʜʝ ʜʝ 

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. 

ʊʆפʊɸʋ ʪʽʟʙʝʢʪʽ ʘʫʳʩʪʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ, ʦʣ ᴅʨʙʽʨ 

ʪʝʣʝʬʦʥ ʩᴇʡʣʝʩʫʽʥʝ ʘʨʥʘʡʳ ʬʠʟʠʢʘʣʳץ ץʦʩʳʣʳʤʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ɹʽʨ ʪʝʣʝʬʦʥ 

ᴅשʛʽʤʝʩʽ ʪʝʣʝʬʦʥ ʘʨʥʘʣʘʨʳʥʳש ʙʽʨ ʬʠʟʠʢʘʣʳץ ץʦʩʳʣʳʤʳʥ ʙʽʣʜʽʨʝʜʽ[2]. ɹײʣ 

ʞʘסʜʘʡʜʘ ʝʥʽ 3,1 ʢɻʮ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣ ʞʘץʳʥ ʘʨʘʜʘסʳ ʪʝʣʝʬʦʥ ʩʪʘʥʮʠʷʩʳʥʘ 

ʙʝʨʽʣʝʜʽ, ʦʥʜʘ ʦʣ ʦʩʳ ʪʝʣʝʬʦʥ ʩʪʘʥʮʠʷʩʳʥʘ ץʦʩʳʣסʘʥ ʙʘʩץʘ ʘʙʦʥʝʥʪʪʝʨʜʝʥ 

ʢʝʣʝʪʽʥ ʩʠʛʥʘʣʜʘʨʤʝʥ ʫʘץʳʪʪʳ ʙᴇʣʫ ʪʝʭʥʦʣʦʛʠʷʩʳ ʘʨץʳʣʳ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʣʝʥʝʜʽ. ᴄʨʽ ץʘʨʘʡ ʪʦʧʪʳץ ʩʠʛʥʘʣ ʩʪʘʥʮʠʷʘʨʘʣʳץ ʘʨʥʘʣʘʨ ʞʝʣʽʩʽ 

ʙʦʡʳʥʰʘ ʙʝʨʽʣʝʜʽ. ʪʘסʘʡʳʥʜʘʣסʘʥ ʪʝʣʝʬʦʥ ʩʪʘʥʮʠʷʩʳʥʘ ʞʝʪʢʝʥʥʝʥ ʢʝʡʽʥ 

ʩʠʛʥʘʣ ʜʝʤʫʣʴʪʠʧʣʝʢʩʪʝʥʝʜʽ ʞᴅʥʝ ʘʣʫʰʳסʘ ʞʝʪʝʜʽ[3]. ʂʦʤʤʫʪʘʮʠʷʣʳ ʪʝʣʝʬʦʥ 

ʞʝʣʽʣʝʨʽʥʽש ʢʝʤʰʽʣʽʛʽ ʘʨʥʘʥʳש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽʥ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ï ʩᴇʡʣʝʫʜʝʛʽ װʟʽʣʽʩʪʝʨ ʢʝʟʽʥʜʝ ʘʨʥʘ ʝʰץʘʥʜʘʡ ʧʘʡʜʘʣʳ ʞװʢʪʝʤʝʥʽ 

ʢᴇʪʝʨʤʝʡʜʽ (1 ʩʫʨʝʪʪʽ ץʘʨʘשʳʟ). 

 

 
 

ʉʫʨʝʪ 1 - ʊʝʣʝʬʦʥ ʞʝʣʽʩʽʥʝ ץʦʩʳʣʫ 

 

ɸʥʘʣʦʛʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘʥ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʢᴇʰʫ, ʩʦʜʘʥ 

ʢʝʡʽʥ ʧʘʢʝʪʪʽʢ ʢʦʤʤʫʪʘʮʠʷסʘ ʢᴇʰʫ ץʘʟʽʨʛʽ ʮʠʬʨʣʳץ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ 

ʞʝʣʽʣʝʨʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳ װʰʽʥ ʤʘשʳʟʜʳ ץʘʜʘʤ ʙʦʣʜʳ[4]. ʇʘʢʝʪʪʽʢ ʢʦʤʤʫʪʘʮʠʷ 

ʞʝʣʽʣʝʨʽʥʜʝ ʙʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳ ʙʦʡʳʥʰʘ ʬʠʟʠʢʘʣʳץ ʦʨʪʘסʘ ʪᴅʫʝʣʜʽ ʝʤʝʩ 

ʘץʧʘʨʘʪ ʙʽʨʣʽʢʪʝʨʽ ʙʝʨʽʣʝʜʽ. ʄײʥʜʘʡ ʙʣʦʢʪʘʨ ʧʘʢʝʪʪʝʨ, ʬʨʝʡʤʜʝʨ ʥʝʤʝʩʝ 

ɸʊʉ 

 

ɸʊʉ 

 
ʊʝʣʝʬʦʥ 

 

ʊʝʣʝʬʦʥ 

 

ɸʊʉ 

 

ɸʊʉ 

 

ɸʊʉ 

 

ɸʊʉ 

 

ʌʠʟʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ 
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 ʳʣʳ ïץʞʝʣʽ ʘʨ ץʜʘʡʜʘ ʦʣʘʨ ʦʨʪʘסʢʝʟ ʢʝʣʛʝʥ ʞʘ ץʤʢʽʥ, ʙʽʨʘװʪʘʨ ʙʦʣʫʳ ʤץʷʰʳײ

ʬʠʟʠʢʘʣʳץ ʦʨʪʘʜʘʥ ʪᴅʫʝʣʩʽʟ ʙᴇʣʝʢ ʚʠʨʪʫʘʣʜʳ ʘʨʥʘʣʘʨ ʘʨץʳʣʳ ʙʝʨʽʣʝʜʽ. ᴄʨʙʽʨ 

ʧʘʢʝʪ ʪʘץʳʨʳʧʧʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʝʜʽ, ʦʥʜʘ ʦʣ ʧʘʡʜʘʣʘʥʘʪʳʥ ʘʨʥʘ, ʦʥʳש ʰʳסʫ 

ʪʝʛʽ (ʷסʥʠ, ʢᴇʟ ʥʝʤʝʩʝ ʞʽʙʝʨʫʰʽ) ʞᴅʥʝ ʪʘסʘʡʳʥʜʘʫ (ץʘʙʳʣʜʘסʳʰʳ ʥʝʤʝʩʝ 

 - ʜʝʨʝʢʪʝʨ ץʤʢʽʥ. IP ʞʝʣʽʣʝʨʽʥʜʝ ʙʘʨʣʳװʧʘʨʘʪ ʙʦʣʫʳ ʤץʘʙʳʣʜʘʫʰʳ) ʪʫʨʘʣʳ ʘץ

ʜʘʫʳʩ, ʙʝʡʥʝ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʥʝʤʝʩʝ ʢʝʟ ʢʝʣʛʝʥ ʙʘʩץʘ ʬʦʨʤʘʜʘסʳ 

ʘץʧʘʨʘʪ - ʧʘʢʝʪʪʝʨ ʪװʨʽʥʜʝ ʙʝʨʽʣʝʜʽ. ʄײʥʜʘʡ ʞʝʣʽʜʝʛʽ ʢʝʟ ʢʝʣʛʝʥ ʢʦʤʧʴʶʪʝʨ ʤʝʥ 

ʪʝʨʤʠʥʘʣʜʳש ᴇʟʽʥʽש ʙʽʨʝʛʝʡ IP-ʤʝʢʝʥ-ʞʘʡʳ ʙʦʣʘʜʳ ʞᴅʥʝ ʞʽʙʝʨʽʣʛʝʥ ʧʘʢʝʪʪʝʨ 

ʪʘץʳʨʳʧʪʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʦʩʳ ʘʜʨʝʩʢʝ ʩᴅʡʢʝʩ ʘʣʫʰʳסʘ ʙʘסʳʪʪʘʣʘʜʳ. ɼʝʨʝʢʪʝʨʜʽ 

ʙʽʨ ʞʝʣʽʜʝʛʽ ʢᴇʧʪʝʛʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʤʝʥ ʧʨʦʮʝʩʪʝʨ ʘʨʘʩʳʥʜʘ ʙʽʨ ʫʘץʳʪʪʘ 

ʪʘʩʳʤʘʣʜʘʫסʘ ʙʦʣʘʜʳ[5]. 

IP ʪʝʣʝʬʦʥʠʷ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʽʟʙʝʢʪʽ ʢʦʤʤʫʪʘʮʠʷʣʘʥסʘʥ TDM ʞʝʣʽʩʽ ʤʝʥ 

ʧʘʢʝʪʪʽʢ ʢʦʤʤʫʪʘʮʠʷʣʳ IP ʞʝʣʽʩʽʥʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ TDM ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʣʝʨʽʥʽש IP ʞʝʣʽʣʝʨʽʥʝ 

ʵʚʦʣʶʮʠʷʣʳץ ץʦʟסʘʣʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɽʛʝʨ ʙײʨʳʥ ʪʝʣʝʬʦʥʠʷ ʘʨץʳʣʳ 

ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʤװʤʢʽʥʜʽʛʽ ץʘʨʘʩʪʳʨʳʣʩʘ, ʙװʛʽʥʜʝ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝʛʽ 

 ,ʳʣʳ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʪᴅʩʽʣʽʥʝ ʢᴇʰʪʽ. ɽʨʪʝ ʤʝץʰʽʥ ʦʣ ʘʨװ ʦʩʳʤʰʘʣʘʨʜʳ ʙʝʨʫץ

ʢʝʰ ʧʝ, ʙʘʨʣʳץ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨ PSTN-ʜʽ IP ʪʝʣʝʬʦʥʠʷʤʝʥ 

ʥʝʤʝʩʝ ʦʣʘʨʜʳש ʙʽʨʛʝ ᴇʤʽʨ ʩװʨʫʽʤʝʥ ʪʦʣʳסʳʤʝʥ ʘʫʳʩʪʳʨʘʜʳ. ʇʘʡʜʘʣʘʥʫʰʳ 

ʙʘʩץʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʤʝʥ ʩᴇʡʣʝʩʢʝʥʜʝ, ʦʣʘʨ ץʦʣʜʘʥʘʪʳʥ ʩᴇʟʜʝʨ ץʳʩʳʣסʘʥ 

ʜʝʨʝʢʪʝʨ ʢᴇʣʝʤʽʥʝ ץʘʡʪʘ ʧʽʰʽʤʜʝʣʝʜʽ. ʉʦʜʘʥ ʢʝʡʽʥ ʧʘʢʝʪʪʝʨ ʀʥʪʝʨʥʝʪ ʘʨץʳʣʳ 

ʝʢʽʥʰʽ ʪʘʨʘʧץʘ ʞʽʙʝʨʽʣʝʜʽ. ɸץʧʘʨʘʪ ʘסʳʥʜʘʨʳ ʘʣʫʰʳסʘ ʞʝʪʢʝʥʜʝ, ʦʣ ʙʘʩʪʘʧץʳ 

ʘʫʜʠʦ ʜʝʨʝʢʪʝʨʛʝ ʰʠʬʨʜʘʥ ʰʳסʘʨʳʣʘʜʳ. ɽץ שʘʨʘʧʘʡʳʤ ʪʝʣʝʬʦʥ ʩᴇʡʣʝʩʫʽʥʜʝ 

ʜʠʘʣʦʛץʘ ץʘʪʳʩʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩ ʩᴇʡʣʝʩʫ װʰʽʥ ʪʝʣʝʬʦʥ ʩʪʘʥʮʠʷʩʳ 

ʘʨץʳʣʳ ʦʨʥʘʪʳʣʘʜʳ. ɼʘʫʳʩ ʜʳʙʳʩʪʘʨʳ ץʘʞʝʪʪʽ ʪʝʣʝʬʦʥ ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ 

ʙʘʡʣʘʥʳʩץʘ ʘʨʥʘʣסʘʥ ʞʝʣʽʣʝʨ ʙʦʡʳʥʰʘ ʙʝʨʽʣʝʜʽ. ʀʥʪʝʨʥʝʪʪʽ ʞʽʙʝʨʫʛʝ ץʦʩʳʣʫ 

ʩײʨʘʣסʘʥʜʘ, ʘץʧʘʨʘʪʪʳץ שʳʩʳʣסʘʥ ʘסʳʥʜʘʨʳ ʩʦסשʳ ʘʜʨʝʩʽ ʙʘʨ ʀʥʪʝʨʥʝʪʢʝ 

ʞʽʙʝʨʽʣʝʜʽ. ɸץʧʘʨʘʪʪʳש ʢʝʟ ʢʝʣʛʝʥ ʧʘʢʝʪʽ ᴅʨ ʪװʨʣʽ ʙʘסʳʪʪʘʨ ʙʦʡʳʥʰʘ ʘʜʨʝʩʘʪץʘ 

ᴇʟ ʞʦʣʳʤʝʥ ʞװʨʝʜʽ. ɸʣʫʰʳ װʰʽʥ ʘץʧʘʨʘʪ ʧʘʢʝʪʪʝʨʽ ʙʘʩʪʘʧץʳ ʭʘʙʘʨʣʘʤʘʥʳש 

ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʳʥʘ ץʘʡʪʘ ʧʽʰʽʤʜʝʣʝʜʽ ʞᴅʥʝ ʰʠʬʨʳ ʘʰʳʣʘʜʳ. 

ɾʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʪʝʣʝʬʦʥ ʙʘʡʣʘʥʳʩʳ ʰʝשʙʝʨʽʥʜʝ ʙʽʨʥʝʰʝ ʪʝʣʝʬʦʥ 

 ;ʤʢʽʥʜʽʛʽװʳʪʪʘ ʙʝʨʫ ʤץʳʨʘʫʣʘʨʳʥ ʙʽʨ ʫʘשʦץ

- VPN ʧʘʡʜʘʣʘʥʫ; 

- click2Dial ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽ ï ʢʦʤʧʘʥʠʷʥʳש ʚʝʙ-ʩʘʡʪʳʥʘʥ ʪʽʢʝʣʝʡ 

 ;ʤʢʽʥʜʽʛʽװʳʨʘʫ ʰʘʣʫ ʤשʦץ

- IVR (Interactive Voice Response) ʥʝʛʽʟʽʥʜʝʛʽ ʜʘʫʳʩʪʳ 

ʘʚʪʦʠʥʬʦʨʤʘʪʦʨʣʘʨ; 

- ʞʝʣʽʜʝ ʘʙʦʥʝʥʪʪʽש ʙʦʣʫʳʥ ʘʥʳץʪʘʫ; 

 ʘʡʜʘ ʪᴇʤʝʥץᴅʣʜʝ שʳʥʜʘʨʜʳסʰʳ ץʳ ʠʥʚʝʩʪʠʮʠʷʣʳסʪʘץʨʘʣ-ʞʘʙʜʳײץ -

ʙʦʣʫʳ; 

- IP ʪʝʣʝʬʦʥʠʷ ʩײʨʘʥʳʩ ʙʦʡʳʥʰʘ ʙʘʡʣʘʥʳʩ ʞʘʩʘʡʜʳ. 

ɼʘʤʫ ʙʘʨʳʩʳʥʜʘ IP ʪʝʣʝʬʦʥʠʷ ʤʘשʳʟʜʳ ʩʘʧʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʜʳ ï 

 שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʥʽײץ שʳʟʤʝʪʪʝʥ ʦʣ ʤʫʣʴʪʠʩʝʨʚʠʩʪʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳץ ʦʩʳʤʰʘץ

ʙʽʨʽʥʝ ʘʡʥʘʣסʘʥ ʥʝʛʽʟʛʽ ץʳʟʤʝʪ ʪװʨʽʥʝ ʘʡʥʘʣʜʳ. 
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IP ʪʝʣʝʬʦʥʠʷ ʢᴅʜʽʤʛʽ ʪʝʣʝʬʦʥʠʷסʘ ʙʘʣʘʤʘ סʘʥʘ ʝʤʝʩ, ʦʣ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

ʪʘʨʘʪʫ ʰʝʰʽʤʜʝʨʽʥ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʨʪײʪʘʩ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʧʣʘʪʬʦʨʤʘסʘ ʘʡʥʘʣʫʜʘ. 

 
ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ: 

1. ʈʦʤʘʥʯʝʚʘ ʅ.ʀ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. - ʄ.: ʄɻʊʋ 

ɻɸ, 2007.  

2. ɻʦʣʴʜʰʪʝʡʥ ɹ.ʉ., ʇʠʥʯʫʢ ɸ.ɺ., ʉʫʭʦʚʠʮʢʠʡ ɸ.ʃ. ɯʈ-ʊʝʣʝʬʦʥʠʷ. - ʄ.: ʈʘʜʠʦ ʠ ʩʚʷʟʴ, 

2001.  

3. ʆʣʠʬʝʨ ɺ., ʆʣʠʬʝʨ ʅ., ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ. ʇʨʠʥʮʠʧʳ, ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʪʦʢʦʣʳ. ï 

ʉʇʙ.:ʇʠʪʝʨ, 2006. 

4. ɻʦʣʴʜʰʪʝʡʥ ɹ.ʉ., ʇʠʥʯʫʢ ɸ.ɺ., ʉʫʭʦʚʠʮʢʠʡ ɸ.ʃ. IP-ʪʝʣʝʬʦʥʠʷ. - ʈʘʜʠʦ ʠ ʩʚʷʟʴ, 

2020. 

5. ɻʦʣʴʜʰʪʝʡʥ, ɹ. ʉ. Call-ʮʝʥʪʨʳ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʣʝʬʦʥʠʷ / ɹ. ʉ. ɻʦʣʴʜʰʪʝʡʥ, ɺ. ɸ. 

ʌʨʝʡʥʢʤʘʥ. ɹʍɺ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2002. 
 

 

ʋɼʂ 511-33  

 

ʄʆɼʋʃʓ ɾɸʁ ʉɸʅ ɹʆʃʓʇ ʂɽʃɻɽʅ ɽʂɯʅʐɯ ɼᴄʈɽɾɽʃɯ 

ʉɸʃʓʉʊʓʈʋʃɸʈ 

 

ɸʨʪʳʢʭʦʜʞʘʝʚʘ ʋ.ʈ. ɽʨʢʠʥʘʣʠʝʚ ʈ.ʅ. ʪ.ס.ʢ., ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʝʨʩʠʪʝʪ, ʛ. ʐʳʤʝʥʪ 

 

ʈʝʟʶʤʝ: ʉʨʘʚʥʝʥʠʷ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩ ʧʨʦʩʪʳʤʠ ʤʦʜʫʣʷʤʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʪʝʦʨʠʠ ʯʠʩʝʣ ʠ ʢʨʠʧʪʦʛʨʘʬʠʠ. ʈʝʰʝʥʠʝ ʪʘʢʠʭ ʩʨʘʚʥʝʥʠʡ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʠʤʚʦʣ ʃʝʞʘʥʜʨʘ, ʘʣʛʦʨʠʪʤ ʕʡʣʝʨʘ ʠ ʤʝʪʦʜ ʪʦʥʝʣʣʠ-

ʰʝʥʢʩʘ. ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʢʚʘʜʨʘʪʠʯʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ 

ʥʘʭʦʜʠʪʴ ʢʚʘʜʨʘʪʠʯʥʳʝ ʚʳʯʝʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯʘʭ. 

Resume: Second-degree comparisons with simple modules play an important role in number 

theory and cryptography. Solving such comparisons requires the use of special methods such as the 

Legendre symbol, the Euler algorithm and the Tonelli-Shanks method. These tools allow you to 

efficiently solve quadratic equations and find quadratic residues in various problems. 

 

ʄʦʜʫʣʴʜʝʨʽ ʞʘʡ ʩʘʥʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʝʢʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʩʘʣʳʩʪʳʨʫʣʘʨ 

ʩʘʥʜʘʨ ʪʝʦʨʠʷʩʳʥʳש ʤʘשʳʟʜʳ ʩʘʣʘʩʳʥ ʙʽʣʜʽʨʝʜʽ, ᴅʩʽʨʝʩʝ ʢʚʘʜʨʘʪʪʳץ 

ʰʝʛʝʨʽʤʜʝʨ ʤʝʥ ʢʚʘʜʨʘʪʪʳץ ʩʘʣʳʩʪʳʨʫʣʘʨ ʢʦʥʪʝʢʩʪʽʥʜʝ. ɹײʣ ʝʩʝʧʪʝʨ 

ʢʨʠʧʪʦʛʨʘʬʠʷ, ʢʦʤʙʠʥʘʪʦʨʠʢʘ ʞᴅʥʝ ʘʣʛʝʙʨʘʣʳײץ ץʨʳʣʳʤʜʘʨ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ 

 ʜʝʫʣʝʨʽʥ ʰʝʰʫשʨ ʪʝװʳ ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝ ʪסʣ ʩʘʣʘʜʘײʦʩʳʤʰʘʣʘʨʜʘ ʢʝʟʜʝʩʝʜʽ. ɹץ

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ: 

x2 ſ q(mod p)   (1) 

 

ʩʘʣʳʩʪʳʨʫʳʥ ץʘʨʘʩʪʳʨʘʤʳʟ. ʄײʥʜʘסʳ ʨ ð ʪʘץ ʞʘʡ ʩʘʥ. ʄʦʜʫʣʳ ʞʘʡ ʩʘʥ 

ʙʦʣʳʧ ʢʝʣʛʝʥ (1) ʪװʨʜʝʛʽ ʩʘʣʳʩʪʳʨʫʜʳש ʥʝ ʝʢʽ ʰʝʰʽʤʽ ʙʘʨ, ʥʝ ʙʽʨʜʝ-ʙʽʨ ʰʝʰʽʤʽ 

ʞʦץ. ɼʝʤʝʢ, (1) ʩʘʣʳʩʪʳʨʫ ʰʝʰʽʤʜʽ ʙʦʣסʘʥ ʞʘסʜʘʡʳʥʜʘ ʦʥʳש ʰʝʰʽʤʽʥʽש 

ʤʘʢʩʠʤʘʣʴʜʳ ʩʘʥʳ 2 ʰʝʰʽʤ. ɹײʜʘʥ q ʩʘʥʳʥʳש ʨ-ʛʝ ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳ ʙʦʣʫ 

ʢʨʠʪʝʨʠʡʽ (1) ʩʘʣʳʩʪʳʨʫʜʳש ʰʝʰʽʤ ʩʘʥʳ ʤʘʢʩʠʤʘʣʴʜʳ ʙʦʣʫ ʢʨʠʪʝʨʠʡʽʤʝʥ 

ʙʽʨʜʝʡ ʙʦʣʳʧ ʢʝʣʝʜʽ. 
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 (1) ʩʘʣʳʩʪʳʨʫʜʳש ʰʝʰʽʤ ʩʘʥʳ ʤʘʢʩʠʤʘʣʴʜʳ ʙʦʣʫ ʢʨʠʪʝʨʠʡʽ ʭʨ- ʭ-ʪʽש 

ʦʥʳ f(x)=x2ðq-ʛe ʙᴇʣʛʝʥʜʝʛʽ ץʘʣʜʳסʳʥʳש ʙʘʨʣʳץ ʢʦʵʬʬʠʮʠʝʥʪʽ ʨ-ʛʝ 

ʙᴇʣʽʥʫʽʤʝʥ ʧʘʨʘ-ʧʘʨ ʙʦʣʘʪʳʥ 
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 שʘʣʜʳʢʪʳץ ʘʥסʘʪʳʥʘʩʳʥʘʥ ʽʟʜʝʣʽʥʽʧ ʦʪʳʨץ
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ʝʢʝʥʽʥ ʢᴇʨʝʤʽʟ. ʉʦʥʜʳץʪʘʥ 

)(mod12

1

pq

p

¹

-

                                          (2) 

ʰʘʨʪʳ ʦʨʳʥʜʘʣסʘʥʜʘ סʘʥʘ (1) ʩʘʣʳʩʪʳʨʫʜʳש ʰʝʰʽʤʜʝʨʽʥʽש ʩʘʥʳ ʤʘʢʩʠʤʘʣʴʜʳ 

ʙʦʣʘʜʳ.  
 

ʊʝʦʨʝʤʘ 
x2 ſ q(mod p)                                             (1) 

ʩʘʣʳʩʪʳʨʫʳʥʳש ʰʝʰʽʤʽʥʽש ʙʘʨ ʙʦʣʫʳ װʰʽʥ, ʞᴅʥʝ ʝʢʽ ʰʝʰʽʤʽ ʙʦʣʫʳ װʰʽʥ, q 

ʩʘʥʳʥʳש 

)(mod12

1

pq

p

¹

-

                                 (2) 

ʰʘʨʪʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫʳ ץʘʞʝʪʪʽ ʞᴅʥʝ ʞʝʪʢʽʣʢʪʽ. 

ɹײʣ ʪʝʦʨʝʤʘʥʳ ʙʘʩץʘʰʘ, ʙʳʣʘʡ ʜʘ ʪײʞʳʨʳʤʜʘʫסʘ ʙʦʣʘʜʳ: q ʩʘʥʳ ʨ-ʥʽש 

ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳʩʳ ʙʦʣʫʳ װʰʽʥ ʦʣ 

)(mod12

1

pq

p

¹

-

 

ʩʘʣʳʩʪʳʨʫʳʥ ʢʘʥʘסʘʪʪʘʥʜʳʨʫʳ ץʘʞʝʪʪʽ ʞᴅʥʝ ʞʝʪʢʽʣʽʢʪʽ. 

ɽʛʝʨ q' = q''(mod ʨ) ʙʦʣʳʧ ʞᴅʥʝ q = q' (1) ʩʘʣʳʩʪʳʨʫסʘ ʰʝʰʽʤ ʙʦʣʩʘ, ʦʥʜʘ 

x2=q"(mod p) ʩʘʣʳʩʪʳʨʫʳ ʜʘ ʰʝʰʽʣʝʜʽ. ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, q", q' ʩʠʷץʪʳ, ʨ-ʥʽש 

ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʩr.r ɸʣ q' ʩʘʥʳ ʨ-סʘ ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳ ʙʦʣʤʘʩʘ, q"-ʪʘ 

ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳ ʝʤʝʩ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ ʢʚʘʜʨʘʪʪʳץ ץʘʣrʥʜʳʣʘʨ 

ʢʚʘʜʨʘʪʪʘʨʜʳ ʨ-ʛʝ ʙᴇʣʛʝʥʥʝʥ ʰʳסʘʜʳ. ʉʦʥʜʳץʪʘʥ ʨ-ʥʽש ʙʘʨʣʳץ ʢʚʘʜʨʘʪʪʳץ 

 ʰʽʥ ʨ ʤʝʥ ᴇʟ ʘʨʘ ʞʘʡ ʢʣʘʩʪʘʨ ᴇʢʽʣʜʝʨʽ ʢʚʘʜʨʘʪʪʘʨ ʪʽʟʙʝʛʽʥװ ʘʣʳʥʜʳʣʘʨʳʥ ʪʘʙʫץ

ʨ-ʛʝ ʙᴇʣʽʧ, ץʘʣʜʳץʪʘʨʳʥ ʪʘʙʫʳʤʳʟ ʢʝʨʝʢ. ʨ-ʛʝ ʙᴇʣʝʪʽʥ ʩʘʥʜʘʨʳʤʳʟ 

12, 22, 32.....  ( )21-p  

ʝʢʝʥʽ ʪװʩʽʥʽʢʪʽ. ɸʣ r2=(pðr)2(mod p) ʩʘʣʳʩʪʳʨʫʳ ʙʦʡʳʥʰʘ, ʨ ʤʦʜʫʣʳ ʙʦʡʳʥʰʘ, r2 

 שʘʥ ʨ-ʥʽסʜʘʥ ʽʟʜʝʣʽʥʽʧ ʦʪʳʨײʘʣʳʥʜʳʩʳ ᴇʟ ʘʨʘ ʩʘʣʳʩʪʳʨʤʘʣʳ. ɹץ ʘʣʳʥʜʳʩʳ ʤʝʥ (ʨ ð r)2ץ

ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳʣʘʨʳ 

12, 22, 32... 

2

2

1
ö
÷

õ
æ
ç

å -p
                                                             (3) 

ʟʘʥʜʘʨʳʥ ʨ-ʛʝ ʙᴇʣʛʝʥʥʝʥ ʘʣʳʥʘʪʳʥʜʳrס ʢᴇʨʽʥʝʜʽ. (3) ץʘʣʳʥʜʳʣʘʨʳ ʨ ʤʦʜʫʣʳ 

ʙʦʡʳʥʰʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʦʣʘ ʘʣʤʘʡʪʳʥʳ ʪװʩʽʥʢ̔ʪʽ. ʉʝʙʝʙʽ: ʝʛʝʨ  

r ſs2(mod p),   ʤײʥʜʘסʳ   r, s
2

1-
¢

p
,  ʦʜʘʥ ʤʳʥʘ 

(r - s)(r + s) ſ 0(mod p) 
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 שʳʥʘ ʢʝʣʝʨ ʝʜʽʢ, ᴇʡʪʢʝʥʽ: ᴅʨʽ r ð s<p, ᴅʨʽ r + s<p a. ʦʣʘʨʜʳסʘʡʰʳʣʳץ

ʢᴇʙʝʡʪʽʥʜʽʩʽ  ʨ-ʛʝ ʙᴇʣʽʥʽʧ ʪײʨ. ʆʣ ʤװʤʢʽʥ ʝʤʝʩ. 

ʉʦʥʳʤʝʥ, ʨ ʤʝʥ ᴇʟ ʘʨʘ ʞʘʡ 1, 2, ..., ʨð 1 ץʘʣʜʳץʪʘʨʳʥʳ ʪʝש ʞʘʨʪʳʩʳ ʨ-re 

ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳ, ʘʣ ʪʝץ ʞʘʨʪʳʩʳ ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳ ʝʤʝʩ ʝʢʝʥ. 

ʄʳʩʘʣ ʨ=23 ʙʦʣסʘʥʜʘ ʦʥʳש ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳʣʘʨ ʤʝʥ ʢʚʘʜʨʘʪʪʳץ 

 ʉʦʥʜʘ .ץʘʣʳʥʜʳ ʝʤʝʩʪʝʨʽʥ ʪʘʙʘʡʳץ

12, 22, 32,42, 52, 62, 72, 82, 92, 102, 112 ; ʢʚʘʜʨʘʪʪʘʨʳʥ 23-ʢʝ ʙᴇʣʛʝʥʜʝ ץʘʣʘʪʳʥ 

 ʪʘʨץʘʣʜʳץ

1, 4, 9, 16, 2, 13, 3, 18, 12, 8, 6 

23-ʪʽש ʢʚʘʜʨʘʪʪʳץ ʢʘʣʳʥʜʳʣʘʨʳ. ɸʣ ץʘʣסʘʥ 

5, 7, 10, 11, 14, 15, 17, 19, 20, 21, 22 

23-ʪʽש ʢʚʘʜʨʘʪʪʳץ ץʘʣʳʥʜʳʣʘʨʳ ʝʤʝʩ. 

Erep q ſ 1, 2, 3, 4, 6, 8, 9, 12, 13, 16, 18(mod 23) ʙʦʣʩʘ, ʦʥʜʘ ʭ2 ſ q(mod 23) 

ʩʘʣʳʩʪʳʨʫʳʥʳש ʝʢʽ ʰʝʰʽʤʽ ʙʘʨ, ʘʣ q=5, 7, 10. 11, 14, 15, 17, 19, 20, 21, 22 (mod 

23) ʙʦʣʩʘ, ʦʥʜʘ  ʭ2 ſ q(mod 23) ʩʘʣʳʩʪʳʨʫʳʥʳש ʙʽʨʜʝ-ʙʽʨ ʰʝʰʽʤʽ ʞʦץ. 

ʄʦʜʫʣʴʜʝʨʽ ʞʘʡ ʩʘʥʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ ʢʚʘʜʨʘʪʪʳץ ʩʘʣʳʩʪʳʨʫʣʘʨ 

ʢʨʠʧʪʦʛʨʘʬʠʷʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʄʳʩʘʣ ʨʝʪʽʥʜʝ ʢװʨʜʝʣʽ ʤʦʜʫʣʴʜʝʨ 

ʙʦʡʳʥʰʘ ʢʚʘʜʨʘʪʪʳץ ʩʘʣʳʩʪʳʨʫʣʘʨʜʳ ʰʝʰʫʜʽש ʢװʨʜʝʣʽʣʽʛʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ 

ʈʘʙʠʥ ʢʨʠʧʪʦʞװʡʝʩʽʥ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ (ʝʢʽ ʞʘʡ ʩʘʥʥʳש ʢᴇʙʝʡʪʽʥʜʽʩʽ). ɹײʣ 

ʪʘʧʩʳʨʤʘ ʬʘʢʪʦʨʠʟʘʮʠʷ ʤᴅʩʝʣʝʩʽʥʝ ץײʩʘʩ, ʙײʣ ʦʥʳ ʝʩʝʧʪʝʫ ʰʝʰʽʤʽʥ 

 .ʘ ʞʘʨʘʤʜʳ ʝʪʝʜʽסʨʫײץ ʡʝʣʝʨʜʽװʪᴇʟʽʤʜʽ ʞ ץʠʳʥʜʘʪʘʜʳ ʞᴅʥʝ ʢʨʠʧʪʦʛʨʘʬʠʷʣʳץ

 ʘʨʘʧʘʡʳʤ ʤʦʜʫʣʴʜʝʨ ʙʦʡʳʥʰʘ ʝʢʽʥʰʽ ʜᴅʨʝʞʝʣʽ ʩʘʣʳʩʪʳʨʫʣʘʨ ʩʘʥʜʘʨפ

ʪʝʦʨʠʷʩʳʥʳש ʤʘשʳʟʜʳ ʞᴅʥʝ ʪʝʨʝש ʩʘʣʘʩʳʥ ʙʽʣʜʽʨʝʜʽ. ɹײʣ ʝʩʝʧʪʝʨ ʽʨʛʝʣʽ 

ʤʘʪʝʤʘʪʠʢʘ ʪײʨסʳʩʳʥʘʥ ץʳʟʳץʪʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʢʨʠʧʪʦʛʨʘʬʠʷʜʘʥ 

ʙʘʩʪʘʧ ʩʘʥʜʳץ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫסʘ ʜʝʡʽʥʛʽ ʢᴇʧʪʝʛʝʥ ץʦʩʳʤʰʘʣʘʨסʘ ʠʝ. 

ʂʚʘʜʨʘʪʪʳץ ʰʝʛʝʨʽʤʜʝʨʜʽ, ʦʣʘʨʜʳץ שʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʢʚʘʜʨʘʪʪʳץ ʩʘʣʳʩʪʳʨʫʜʳ 

ʰʝʰʫ ᴅʜʽʩʪʝʨʽʥ ʤץײʠʷʪ ʟʝʨʪʪʝʫ ʩʘʥʜʳײץ ץʨʳʣʳʤʜʘʨ ʤʝʥ ʝʩʝʧʪʝʫ ʝʩʝʧʪʝʨʽʥ 

ʪװʩʽʥʫʜʝ ʞʘשʘ ʢᴇʢʞʠʝʢʪʝʨ ʘʰʘʜʳ. 
 

ᴄʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ: 

1 ʈʘʭʳʤʙʝʢ ɼ., ɹʝʡʩʝʢʦʚ ɾ., ʐʘʨʠʧʦʚ ʊ. ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ 

ᴅʜʽʩʪʝʤʝʩʽ:ɸʨʠʬʤʝʪʠʢʘ, ʘʣʛʝʙʨʘ ʞᴅʥʝ ʘʥʘʣʠʟ ʙʘʩʪʘʤʘʣʘʨʳ /ʆץʫ ײץʨʘʣʳ. ɹʽʨʽʥʰʽ ʙᴇʣʽʤ. -

ʐʳʤʢʝʥʪ:ʄ.ᴄʫʝʟʦʚ ʘʪʳʥʜʘסʳ ʆפʄʋ, 2006. - 260 ʙ 

2 ʈʘʭʳʤʙʝʢ ɼ. ʄʘʪʝʤʘʪʠʢʘʣʳץ ᴇʨʥʝʢʪʝʨʜʽ ʪʝשʙʝ-ʪʝש ʪװʨʣʝʥʜʽʨʫ: ʆץʫ ײץʨʘʣʳ, 

ʐʳʤʢʝʥʪ, 2008. 

 

 

ʋɼʂ 004.41 

 

ʊɽʍʅʆʃʆɻʀʀ ʈɸɿʈɸɹʆʊʂʀ ʇʈʆɻʈɸʄʄʅʓʍ ʇʈʀʃʆɾɽʅʀʁ 

 

ɸʩʘʥʭʘʥ ɾ.ʄ., ɾʦʣʜʘʩʦʚ ʄ.ɸ., ɸʨʠʧʞʘʥʦʚ ɸ.ʕ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʤʘʛʠʩʪʨ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʆʣʞʘʪʘʝʚʘ ɹ.ʊ.  

ʋʥʠʚepʩʠʪeʪ çʄʠpaʩè, ʐʳʤʢeʥʪ ץ., ʂaʟaʭʩʪaʥ 

 
ʊϮʡʽʥ: ɺʝʙ-ϸʟʽʨʣʝʫ ʩʘʣʘʩʳʥʜʘϤʳ ʙʘϤʜʘʨʣʘʤʘʣʘʫ Ϩϰʨʘʣʜʘʨʳʥ ʜʘʤʳʪʫʜʳϬ Ϩʘʟʽʨʛʽ 

ʢʝʟʝϬʽʥʜʝ ʚʝʙ-ϨϰʨʳʣʳʤʜʘʨʜʳϬ (VFK) ʩʘʥʳ ʢϮʨʪ Ϻʩʪʽ. ʆʣʘʨʜʳϬ ʙʘʨʣʳϤʳʥʜʘ ʙʽʨϨʘʪʘʨ 
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ʘʨʪʳϨʰʳʣʳϨʪʘʨ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨ ʙʘʨ, ʩʦʥʜʳϨʪʘʥ ϸʨ ʥʘϨʪʳ ʞʦʙʘ Ϯʰʽʥ ʜϰʨʳʩ ʞϸʥʝ 

Ϩʦʣʘʡʣʳ Ϩϰʨʳʣʳʤʜʳ ʥʝʤʝʩʝ ʦʣʘʨʜʳϬ ʞʠʳʥʪʳϤʳʥ ʪʘϬʜʘʫ ʤϸʩʝʣʝʩʽ Ϻʟʝʢʪʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, 

Ϻʡʪʢʝʥʽ ϸʨʙʽʨ ϸʟʽʨʣʝʥʛʝʥ ʙʘϤʜʘʨʣʘʤʘʣʳϨ ϺʥʽʤʥʽϬ ʩʘʧʘʩʳ, ʽʩʢʝ ʘʩʳʨʫ ʫʘϨʳʪʳ ʞϸʥʝ ʩʝʥʽʤʜʽʣʽʛʽ 

ʜϰʨʳʩ ʪʘϬʜʘʫϤʘ ʙʘʡʣʘʥʳʩʪʳ. 

Summary: At the current stage of development of programming tools in the field of web 

development, the number of web frameworks (VFC) has increased dramatically. All of them have a 

certain number of advantages and disadvantages, and therefore the question of choosing the right 

and appropriate framework or a set of them for each specific project is relevant, because the 

quality, implementation time and reliability of each software product under development depend on 

the right choice.  

 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʨʝʡʤʚʦʨʢʦʚ 

ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦʜʠʤʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʚʳʙʦʨʘ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʠʣʦ 

ʚʳʷʚʣʝʥʠʝ ʜʘʥʥʦʛʦ ʟʘʜʘʥʠʷ, ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʥʪʝʨʝʩʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʬʨʝʡʤʚʦʨʢʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʚʣʠʷʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʚʳʙʦʨʘ ʥʘ ʢʘʯʝʩʪʚʦ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʨʝʡʤʚʦʨʢʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʠʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ 

ʫʜʦʙʥʳʤʠ ʥʘ ʧʨʘʢʪʠʢʝ. 

ɺʝʙ-ʢʵʰʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʫʟʢʠ ʩʝʨʚʝʨʘ. ʇʦʵʪʦʤʫ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʞʝ 

ʚʝʙʢʝʰʠʨʦʚʘʥʠʝ ʨʘʙʦʪʘʝʪ ʥʘ ʩʝʨʚʝʨʥʦʡ ʩʪʦʨʦʥʝ. ʅʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʶʪ 

ʢʵʰʠʨʦʚʘʥʥʳʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʥʘ ʩʪʨʘʥʠʮʝ ʧʦʠʩʢʦʚʦʡ ʚʳʜʘʯʠ Google. 

ʉʢʘʬʦʣʜʠʥʛ ï ʵʪʦ ʝʱʝ ʦʜʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʛʝʥʝʨʠʨʦʚʘʥʠʠ ʪʠʧʦʚʳʭ ʯʘʩʪʝʡ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʩʪʨʫʢʪʫʨʳ 

ʧʨʦʝʢʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪ ʢʦʜʦʚʫʶ ʙʘʟʫ[1]. 

ʉʠʩʪʝʤʘ ʚʝʙ-ʰʘʙʣʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ 

ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʚʝʙ-ʩʪʨʘʥʠʮ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʚʝʙ-ʰʘʙʣʦʥʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʰʘʙʣʦʥʠʟʘʪʦʨʳ, 

ʩʯʠʪʘʶʱʠʝʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʨʝʡʤʚʦʨʢʘ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʚʝʙ-ʧʫʙʣʠʢʘʮʠʶ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ URL ï ʵʪʦ ʬʫʥʢʮʠʷ ʬʨʝʡʤʚʦʨʢʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 

ʫʧʨʦʱʝʥʠʶ ʜʦʩʪʫʧʘ ʢ ʩʪʨʘʥʠʮʘʤ ʚʝʙ-ʩʘʡʪʘ, ʠʥʜʝʢʩʘʮʠʠ ʠ ʧʦʠʩʢʦʚʳʤ ʜʚʠʞʢʘʤ, 

ʩʦʟʜʘʚʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʝ ʥʘʟʚʘʥʠʝ[2]. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʠʧʦʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚʝʙ-

ʬʨʝʡʤʚʦʨʢʘʤʠ, ʯʪʦ ʧʨʠʤʝʥʷʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʢʘʢ ʙʣʦʛʠ, ʬʦʨʫʤʳ, CMS ʠ ʧʨʦʯ[3] 

ʇʨʠʚʝʜʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʩʫʱʘ ʚʩʝʤ 

ɺʌʂ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʬʨʝʡʤʚʦʨʢʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʚʳʙʦʨ. ʇʦʵʪʦʤʫ, ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʦʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʨʠʪʝʨʠʠ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʝ ʣʫʯʰʠʡ ʠʥʩʪʨʫʤʝʥʪ. ʅʘʧʨʠʤʝʨ, ɺʌʂ Angular ʥʘ 
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ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript ï ʬʨʝʡʤʚʦʨʢ ʦʪ Google, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʪʝʨʬʝʡʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʜʨʫʛʠʭ ʧʣʘʛʠʥʦʚ 

ʠʣʠ ʬʨʝʡʤʚʦʨʢʦʚ.  

ɽʛʦ ʩʪʨʫʢʪʫʨʘ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʝʩʥʳʭ ʬʫʥʢʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʫʷ ʰʘʙʣʦʥʳ, ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʤʦʜʝʣʠ ʠ ʢʦʥʪʨʦʣʣʝʨʘ. ʇʨʠ ʵʪʦʤ, ɺʌʂ Angular ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʨʭʠʪʝʢʪʫʨʫ MVC, 

ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʥʘ MVC ʢʦʤʧʦʥʝʥʪʳ. ʇʨʠ 

ʵʪʦʤ, ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʫʧʨʘʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʬʨʝʡʤʚʦʨʢʘ. 

ɺʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʙ-ʩʘʡʪʘ. ɺʦʪ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʧʣʦʱʘʜʦʢ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʬʨʝʡʤʚʦʨʢʘ: Netflix, Freelancer.com, GoodFIlms ʠ 

ʧʨʦʯ[4]. 

ʌʨʝʡʤʚʦʨʢ RubyonRails ʩʦʟʜʘʥ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Ruby. ʆʜʥʠʤ 

ʠʟ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚ ʩʯʠʪʘʝʪʩʷ ʢʦʨʝʥʥʦʝ ʫʧʨʦʱʝʥʠʝ ʠ ʫʩʢʦʨʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ ʟʘ ʩʯʝʪ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʜʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʜʦʙʘʚʣʷʪʴ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ.  

ʉʨʝʜʠ ʧʦʧʫʣʷʨʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ Ruby on Rails, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ Basecamp, Ask.fm, GitHub, 500ʨʭ ʠ ʧʨʦʯ. ʅʦ, ʦʩʥʦʚʥʳʤ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʬʨʝʡʤʚʦʨʢʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʙʳʩʪʨʫʶ ʨʘʟʨʘʙʦʪʢʫ ʩ 

ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʧʠʩʘʥʥʦʛʦ ʢʦʜʘ ʠ ʦʰʠʙʦʢ. ʂ ʜʨʫʛʠʤ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʥʝʩʪʠ ʛʠʙʢʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ h ʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʨʠʤʝʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ 

ʜʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ), ʩʢʦʨʦʩʪʴ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʢʨʘʱʝʥʠʷ 

ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʧʨʠʤʝʨʥʦ ʥʘ 30-40%, ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʢʦʜ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʬʨʝʡʤʚʦʨʢ RoR ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ 

ʜʣʷ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʌʨʝʡʤʚʦʨʢ YII  ʷʚʣʷʝʪʩʷ ʧʣʘʪʬʦʨʤʦʡ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, 

ʚʩʪʨʦʝʥʥʦʡ ʚ PHP5. ɹʣʘʛʦʜʘʨʷ ʧʦʥʷʪʥʦʤʫ ʜʠʟʘʡʥʫ ʠ ʫʜʦʙʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ, ʵʪʦʪ 

ʬʨʝʡʤʚʦʨʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʧʨʦʩʪʫʶ ʠ ʙʳʩʪʨʫʶ ʚʝʙʨʘʟʨʘʙʦʪʢʫ. ʆʥ 

ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ʣʶʙʳʭ ʧʨʦʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʫʜʝʨʞʠʚʘʝʪ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʪʣʘʜʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ.  

ʀʥʪʝʨʝʩʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʣʘʪʬʦʨʤʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʢʣʶʯʝʥʠʷ ʢʣʘʩʩʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʪʦʣʴʢʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʟʘʛʨʫʟʢʫ 

ʧʨʠʣʦʞʝʥʠʡ. ɼʘʥʥʳʝ ʬʫʥʢʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ (ʥʘʧʨʠʤʝʨ, 

ʊɸʉʉ, Craftcms, Hum Hub ʠ ʧʨʦʯ.). 

ʌʨʝʡʤʚʦʨʢ Meteor JS ʨʘʟʨʘʙʦʪʘʥ ʥʘ ʧʣʘʪʬʦʨʤʝ Node.js ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ realtime ʚʝʙʜʘʪʢʠ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ Meteor 

JS3 ï ʥʘʜʣʝʞʘʱʘʷ ʦʩʥʦʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʳʭ ʩʘʡʪʦʚ ʣʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

Meteor JS ʵʪʦ ʠʟʦʤʦʨʬʥʳʡ JavaScript ʚʝʙ- ʬʨʝʡʤʚʦʨʢ ʩ ʦʪʢʨʳʪʳʤ 

ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʙʳʩʪʨʦʡ ʟʘʛʨʫʟʢʝ ʩʪʨʘʥʠʮ. ʂʨʦʤʝ ʪʦʛʦ, 

ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʩʪʝʢʫ JavaScript, ʢʦʪʦʨʳʡ ʧʨʦʩʪʠʨʘʝʪʩʷ ʦʪ ʙʘʟʳ 
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ʜʘʥʥʳʭ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦ ʵʢʨʘʥʘ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʚ 10 ʩʪʨʦʢʘʭ ʢʦʜʘ ʪʦ, ʯʪʦ, ʦʙʳʯʥʦ, ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʥʘ 1000 ʩʪʨʦʢ[5]. 

ʆʜʥʘ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʬʨʝʡʤʚʦʨʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʢʦʜʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ iOS, 

web, Android ʠʣʠ desktop. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʧʫʣʷʨʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʡ. 

ʌʨʝʡʤʚʦʨʢ.js ʥʘ ʧʣʘʪʬʦʨʤʝ Node.js ʧʦʢʨʳʚʘʝʪ ʮʝʣʳʡ ʨʷʜ ʚʘʞʥʳʭ 

ʬʫʥʢʮʠʡ ʧʣʘʛʠʥʘʤʠ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʯʠʪʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ 

ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

(API). ʊʘʢʞʝ ʜʘʥʥʳʡ ʬʨʝʡʤʚʦʨʢ ʧʨʠʛʦʜʝʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ[6]. 

ʇʦ ʩʫʪʠ, Express.js ʩʦʩʪʦʠʪ ʠʟ Angular ʠ ʙʘʟʳ ʜʘʥʥʳʭ MongoDB. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙʩʘʡʪʦʚ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʥʠʝ ʪʘʢʠʭ ʷʟʳʢʦʚ ʢʘʢ: 

HTML, CSS ʠ JavaScript22. ɸ ʠʩʧʦʣʴʟʫʷ ʤʦʜʫʣʠ npm, ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʧʨʠʣʦʞʝʥʠʡ. ʊʘʢʞʝ Express.js ʠʜʝʘʣʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʧʨʦʩʪʳʭ ʚʝʙ-ʩʝʨʚʠʩʦʚ. 

Zend ï ʵʪʦ opensource ʬʨʝʡʤʚʦʨʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘ ʷʟʳʢʝ PHP. ʆʥ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʦʚʨʝʤʝʥʥʳʭ, ʥʘʜʝʞʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʚʝʙ-ʩʝʨʚʠʩʦʚ. 

ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʘʢʝʪʳ PHP, ʢʦʪʦʨʳʝ 

ʜʝʣʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʚʝʙ-ʩʘʡʪʦʚ ʚʳʩʦʯʘʡʰʝʛʦ ʢʣʘʩʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ ʠ 

ʙʳʩʪʨʝʝ[7]. ʂʨʦʤʝ ʪʦʛʦ, ɺʌʂ ʠʩʧʦʣʴʟʫʝʪ ʘʨʭʠʪʝʢʪʫʨʫ MVC, ʦʪʜʝʣʷʶʱʫʶ ʙʘʟʫ 

ʜʘʥʥʳʭ ʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʦʛʦ ʫʨʦʚʥʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʣʫʯʝʥʠʶ ʙʦʣʝʝ ʧʦʥʷʪʥʦʛʦ ʠ ʯʠʩʪʦʛʦ ʢʦʜʘ.  

ɺʝʙ-ʬʨʝʡʤʚʦʨʢ Zend ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʥʮʝʧʮʠʷʭ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪ ʬʨʝʡʤʚʦʨʢʘ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʤʘʨʰʨʫʪʠʟʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʨʘʙʦʪʫ ʙʝʟʫʧʨʝʯʥʦ, ʠ ʬʫʥʢʮʠʠ ʢʵʰʘ. 
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ʈɸɿʈɸɹʆʊʂɸ ɻʈɸʌʀʏɽʉʂʆɻʆ ʇʈʀʃʆɾɽʅʀʗ  

ɼʃʗ ʇʆʉʊʈʆɽʅʀʗ ʆɹʒɽʄʅʓʍ ʀɿʆɹʈɸɾɽʅʀʁ 

 

ɸʭʤʝʪ ʐ.ɼ., ʉʝʨʠʢ ɹ.ʂ., ɸʢʘʰʝʚ ʈ.ɸ. 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ  ʈʦʛʦʚʦʡ ɸ.ɺ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘ ʞʝʨ ʙʝʜʝʨʽʥʽϬ ʢϺʣʝʤʜʽ ʙʝʡʥʝʩʽʥ ʞϸʥʝ ϰʰʫ ʘʧʧʘʨʘʪʪʘʨʳʥʳϬ 

ϨʦʟϤʘʣʳʩʳʥ ʤʦʜʝʣʴʜʝʫ ʙʦʡʳʥʰʘ ʙʘϤʜʘʨʣʘʤʘʣʳϨ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ʞʦʙʘʣʘʫ ʤʝʥ ϸʟʽʨʣʝʫʛʝ 

ʘʨʥʘʣϤʘʥ. Ϸʟʽʨʣʝʥʛʝʥ ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʥʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣϤʘʥ ʢϺʨʫ, ʪʝʭʥʠʢʘʣʳϨ ʢϺʨʫ, 

ʞʘϨʩʘʨʪʳʣϤʘʥ ʢϺʨʫ, ʞʘϨʩʘʨʪʳʣϤʘʥ ʚʠʟʫʘʣʠʟʘʮʠʷ Ϯʰʽʥ ʧʘʡʜʘʣʘʥʫϤʘ ʙʦʣʘʜʳ. 

Summary: This article is devoted to the design and development of software for modeling 

three-dimensional images of terrain and aircraft movement. The developed information system can 

be used for automated vision, technical vision, improved vision, and improved visualization. 

 

ʇʨʝʜʥʘʟʥʘʯʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʪʨʝʭʤʝʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ ʮʠʬʨʦʚʳʤʠ ʢʘʨʪʘʤʠ, ʧʨʠʯʝʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʠʤʠʪʘʮʠʷ ʜʚʠʞʝʥʠʷ ʩʘʤʦʣʝʪʘ, ʦʪʚʝʯʘʶʱʘʷ ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ [1].  

ʀʟʦʙʨʘʞʝʥʠʝ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʨʠʩʫʥʢʦʤ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ɺʥʝʰʥʠʡ ʚʠʜ ʛʣʘʚʥʦʛʦ ʦʢʥʘ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺʳʩʦʪʥʘʷ ʢʘʨʪʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʘ ʚ ʛʣʘʚʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʘʥʜʳ çʆʪʢʨʳʪʴè ʤʝʥʶ çʌʘʡʣè [2]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʩʦʦʪʚʝʪʩʚʪʠʝ ʩ ʨʠʩʫʥʢʦʤ 

2.  
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ʈʠʩʫʥʦʢ 2 - ʆʪʦʙʨʘʞʝʥʠʝ ʚʳʩʦʪʥʦʡ ʢʘʨʪʳ ʚ ʛʣʘʚʥʦʤ ʦʢʥʝ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʟʘʛʨʫʟʢʫ ʪʝʢʩʪʫʨ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʦʨʤʘʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʤʘʥʜʳ ʛʣʘʚʥʦʛʦ ʤʝʥʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ 

ʥʘʛʣʷʜʥʳʭ ʦʙʲʝʤʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʠʩʫʥʢʦʤ 3.  

 

 
 

ʈʠʩʫʥʦʢ 3 - ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʟʘʛʨʫʞʝʥʥʳʭ ʪʝʢʩʪʫʨ 
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ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʤʝʩʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ, ʯʪʦ ʧʨʠʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩ ʨʠʩʫʥʢʦʤ 4.  

 

 
 

ʈʠʩʫʥʦʢ 4 -ʆʪʦʙʨʘʞʝʥʠʝ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʤʘʩʰʪʘʙʦʤ 

 

ʊʘʢʞʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʘʪʴ ʣʶʙʦʡ ʠʟ 

ʧʨʦʣʦʞʝʥʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʠʩʫʥʢʦʤ 5. 

 

 
 

ʈʠʩʫʥʦʢ 5 - ɿʘʧʠʩʴ ʤʘʨʰʨʫʪʘ 
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ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪʩʷ ʦʧʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʩʪʘʥʦʚʠʪʴ ʙʦʨʪʦʚʫʶ ʢʘʤʝʨʫ ʠ 

ʚʳʙʨʘʪʴ ʩʪʠʣʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟʦʙʨʘʞʘʝʤʳʭ ʩʘʤʦʣʝʪʦʚ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʠʩʫʥʢʘʤʠ 6 ʠ 7 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
 

ʈʠʩʫʥʦʢ 6 - ʆʪʦʙʨʘʞʝʥʠʝ ʩʥʠʤʢʘ, ʢʦʪʦʨʳʡ ʩʜʝʣʘʣʘ ʙʦʨʪʦʚʘʷ ʢʘʤʝʨʘ ʩʘʤʦʣʝʪʘ 

 

 
 

ʈʠʩʫʥʦʢ 7 - ʆʪʦʙʨʘʞʝʥʠʝ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʩʘʤʦʣʝʪʘ 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʘʛʘʨʠʥʘ ʃ.ɻ. ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ.- ʄ.: ʌʆʈʋʄ: ʀʅʌʈɸ-ʄ, 2023.- 400 ʩ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʝʢʪʘʤʠ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ/ ɺ. ɽ. ɻʚʦʟʜʝʚ [ʠ 

ʜʨ.]; ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʈ.ʌ. ʄʘʣʠʢʦʚʘ.ï ʄʦʩʢʚʘ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2021.ï 167 ʩ. 
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ᴄʆɾ 004.4 

 

ɼʓɹʓʉʊʓפ ɸפʇɸʈɸʊʊʓ ʂʆɼʊɸʋ ɾᴄʅɽ ᴆרɼɽʋ 

 

ɸʰʠʨʦʚʘ ʖ.ɹ., ɸʭʤʘʪʘʣʠʝʚ ɼ.ʕ., ɹʘʪʨʙʝʢ ɽ.ʅ., ᴄʜʽʣʙʠ ɸ.פ. 

 .ʳʪʫʰʳ ʄʝʢʝʤʦʚ ɸ.ʄץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʤʘʛʩʠʪʨ, ʘס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʙʣʘʩʪʝʡ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʝʦʨʠʠ ʢʦʜʠʨʦʚʘʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʝʦʨʠʷ ʢʦʜʠʨʦʚʘʥʠʷ 

ʠʤʝʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʟʘʜʘʯ ʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʢʦʤʙʠʥʘʪʦʨʥʳʝ ʤʝʪʦʜʳ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʘʭ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʠʥʬʦʨʤʘʮʠʠ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʢʩʪʦʚʫʶ, ʛʨʘʬʠʯʝʩʢʫʶ, ʟʚʫʢʦʚʫʶ ʠ ʨʷʜ ʜʨʫʛʠʭ. 

Summary: Currently, there are several areas of combined application of combinatorial 

analysis and coding theory. On the one hand, coding theory has various applications in solving 

combinatorial problems of large dimension. On the other hand, combinatorial methods are actively 

developing, which are used in various algorithms for encoding and decoding various types of 

information, which include text, graphics, sound and a number of others. 
 

ɼʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ʢʦʜʪʘʫ ʞᴅʥʝ ᴇשʜʝʫ ð ʙײʣ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ 

ʮʠʬʨʣʳץ ʬʦʨʤʘסʘ ʪװʨʣʝʥʜʽʨʫʜʽ, ʦʣʘʨʜʳ ᴅʨʽ ץʘʨʘʡ ᴇשʜʝʫʜʽ ʞᴅʥʝ ץʘʣʧʳʥʘ 

ʢʝʣʪʽʨʫʜʽ ץʘʤʪʠʪʳʥ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʜʘסʳ ʤʘשʳʟʜʳ ʧʨʦʮʝʩʪʝʨ. ɹײʣ 

ʧʨʦʮʝʩʪʝʨ ʢᴇʧʪʝʛʝʥ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש, ʩʦʥʳש ʽʰʽʥʜʝ ʪʝʣʝʬʦʥʠʷ, 

ʘʫʜʠʦʚʠʟʫʘʣʜʳ ʞװʡʝʣʝʨ, ʤʫʟʳʢʘ, ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʣʝʨʽ, ʩʦʥʜʘʡ-ʘץ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʤʫʣʴʪʠʤʝʜʠʷʥʳש ʥʝʛʽʟʽʥʜʝ ʞʘʪʳʨ. ɼʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ 

ʜʳʙʳʩ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫʜʘʥ ʙʘʩʪʘʧ, ʘʫʜʠʦʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽש ʞʘשʘ 

ʪᴅʩʽʣʜʝʨʽʥ ʞʘʩʘʫסʘ ʜʝʡʽʥʛʽ ʢᴇʧʪʝʛʝʥ ʤʽʥʜʝʪʪʝʨʜʽ ץʘʤʪʠʜʳ[1]. 

ɼʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ʢʦʜʪʘʫ 

ɼʳʙʳʩʪʳ ʢʦʜʪʘʫ-ʘʥʘʣʦʛʪʳץ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʳ ʩʘʥʜʳץ ʪװʨʛʝ ʪװʨʣʝʥʜʽʨʫ 

ʧʨʦʮʝʩʽ. ɸʥʘʣʦʛʪʳץ ʩʠʛʥʘʣ ʫʘץʳʪץʘ ʙʘʡʣʘʥʳʩʪʳ ʘʤʧʣʠʪʫʜʘʩʳʥʳװ שʟʜʽʢʩʽʟ 

ᴇʟʛʝʨʫʽʥ ʙʽʣʜʽʨʝʜʽ (ʤʳʩʘʣʳ, ʘʜʘʤʥʳײץ שʣʘסʳ ץʘʙʳʣʜʘʡʪʳʥ ʘʫʘ ʪʝʨʙʝʣʽʩʽ). 

ʂʦʤʧʴʶʪʝʨ ʥʝʤʝʩʝ ʩʘʥʜʳײץ ץʨʳʣסʳ ʦʩʳ ʩʠʛʥʘʣʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʽ װʰʽʥ ʦʥʳ 

ʽʨʽʢʪʝʧ, ʩʦʜʘʥ ʢʝʡʽʥ ʩʘʥʜʳץ ʢʦʜץʘ ʪװʨʣʝʥʜʽʨʫ ץʘʞʝʪ. ʂʦʜʪʘʫʜʳש ʥʝʛʽʟʛʽ 

ʢʝʟʝשʜʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

ɸʥʘʣʦʛʪʳ-ʩʘʥʜʳץ ʪװʨʣʝʥʜʽʨʫ (Aʉʊ) 

ɯʨʽʢʪʝʫ: ʫʘץʳʪʪʳש ʙʝʣʛʽʣʽ ʙʽʨ ʥװʢʪʝʣʝʨʽʥʜʝ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣʜʳש 

ʘʤʧʣʠʪʫʜʘʩʳʥ ᴇʣʰʝʫ ʧʨʦʮʝʩʽ. ɹײʣ װʟʜʽʢʩʽʟ ʩʠʛʥʘʣʜʳ ʫʘץʳʪʪʳש ᴅʨ ʩᴅʪʽʥʜʝ ʦʥʳש 

ʤᴅʥʜʝʨʽʥ ʙʽʣʜʽʨʝʪʽʥ ʩʘʥʜʘʨ ʪʽʟʙʝʛʽʥʝ ʙᴇʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʂʚʘʥʪʪʘʫ: ʩʠʛʥʘʣ ʪʘשʜʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʦʥʳש ʤᴅʥʜʝʨʽ ʝש ʞʘץʳʥ ʜʝשʛʝʡʛʝ 

ʜʝʡʽʥ ʜᴇשʛʝʣʝʢʪʝʥʝʜʽ, ʙײʣ ʜᴅʣʜʽʢʪʽש ʞʦסʘʣʫʳʥʘ ᴅʢʝʣʝʜʽ, ʙʽʨʘץ ᴅʨʽ ץʘʨʘʡ ᴇשʜʝʫʜʽ 

ʞʝשʽʣʜʝʪʝʜʽ. 

ʂʦʜʪʘʫ: ʩʦסשʳ ʢʝʟʝשʜʝ ʽʨʽʢʪʝʣʛʝʥ ʞᴅʥʝ ʢʚʘʥʪʪʘʣסʘʥ ʤᴅʥʜʝʨ ʝʢʽʣʽʢ ʢʦʜץʘ 

ʘʡʥʘʣʘʜʳ. ɹײʣ ʢʦʜʪʳ ʩʘʥʜʳץ ʞװʡʝʣʝʨʜʝ ʜʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ʩʘץʪʘʫ, ʙʝʨʫ ʞᴅʥʝ 

ᴇשʜʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

ɼʳʙʳʩʪʳץ ʜʝʨʝʢʪʝʨʜʽ ʢʦʜʪʘʫ ʪװʨʣʝʨʽ 
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ʊײʪץʳʨ ʝʤʝʩ (lossless) ʢʦʜʪʘʫ: ʜʳʙʳʩʪʳץ ʬʘʡʣʜʘʨʜʳ ʩʘʧʘʥʳ ʞʦסʘʣʪʧʘʡ 

ʢʦʜʪʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. WAV ʞᴅʥʝ FLAC ʩʠʷץʪʳ ʬʦʨʤʘʪʪʘʨ ʪװʧʥײʩץʘ ʘʫʜʠʦ 

ʬʘʡʣʜʳש ʙʘʨʣʳץ ʜʝʨʝʢʪʝʨʽʥ ʩʘץʪʘʡʜʳ. 

ʐʳסʳʥʤʝʥ (lossy) ʢʦʜʪʘʫ: ʘʫʜʠʦ ʬʘʡʣ ʜʝʨʝʢʪʝʨʽʥʽש ʙʽʨ ʙᴇʣʽʛʽ ʢʽʰʽʨʝʡʪʫ 

 ʪʳ ʢᴇʧʪʝʛʝʥץʣ ʢʦʜʪʘʫ MP3, AAC, OGG ʩʠʷײʰʽʥ ʞʦʡʳʣʘʜʳ ʜʝʧ ʙʦʣʞʘʡʜʳ. ɹװ

ʪʘʥʳʤʘʣ ʬʦʨʤʘʪʪʘʨʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ɼʝʨʝʢʪʝʨʜʽ ʞʦʶ ʧʨʦʮʝʩʽ ʘʜʘʤʥʳש 

ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ ץʘʙʳʣʜʘʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ, ʩʦʥʜʳץʪʘʥ 

ʤʘשʳʟʜʳ ʝʤʝʩ ʘץʧʘʨʘʪ ʞʦסʘʣʘʜʳ ʞᴅʥʝ ץʘʙʳʣʜʘʫ װʰʽʥ ʤʘשʳʟʜʳ ʜʝʨʝʢʪʝʨ 

ʩʘץʪʘʣʘʜʳ. 

ɼʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ 

ɼʳʙʳʩʪʳץ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ-ʙײʣ ʩʘʧʘʥʳ ʞʘץʩʘʨʪʫ, ʞʘשʘ ʵʬʬʝʢʪʪʝʨ ʞʘʩʘʫ 

ʥʝʤʝʩʝ ʧʘʡʜʘʣʳ ʘץʧʘʨʘʪ ʘʣʫ ʤʘץʩʘʪʳʥʜʘ ʩʘʥʜʳץ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ 

ʪװʨʣʝʥʜʽʨʫ. ʆʣ ᴅʨʪװʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ᴅʨʪװʨʣʽ ᴅʜʽʩʪʝʨ ʤʝʥ 

ʘʣʛʦʨʠʪʤʜʝʨʜʽ ץʘʤʪʠʜʳ. ɼʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ ᴇשʜʝʫʜʽש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʘ 

ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

ʉװʟʫ ʞᴅʥʝ ʜʳʙʳʩ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ 

ʐʫʜʳ ʙʦʣʜʳʨʤʘʫ: ʞʘʟʙʘʜʘʥ ץʘʞʝʪʩʽʟ ʰʫʜʳ ʞʦʶ ʧʨʦʮʝʩʽ. ɹײʣ ʥʝʛʽʟʛʽ 

ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣסʘ ʞʘʪʧʘʡʪʳʥ ʬʦʥʜʳץ ʰʫ, ʞʘסשʳʨʳץ ʥʝʤʝʩʝ ʙʘʩץʘ ץʘʞʝʪʩʽʟ 

ʜʳʙʳʩʪʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʕʢʚʘʣʠʟʘʮʠʷ: ʜʳʙʳʩʪʳ ʞʘץʩʘʨʪʫ װʰʽʥ ʜʳʙʳʩʪʳש ʞʠʽʣʽʢ ʩʧʝʢʪʨʽʥ ᴇʟʛʝʨʪʫ. 

ʄײʥʳ ʙʝʣʛʽʣʽ ʙʽʨ ʞʠʽʣʽʢʪʝʨʜʽ ʘʨʪʪʳʨʘʪʳʥ ʥʝʤʝʩʝ ʪᴇʤʝʥʜʝʪʝʪʽʥ ʩװʟʛʽʣʝʨ ʘʨץʳʣʳ 

ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. 

ʕʬʬʝʢʪʽʣʝʨʜʽ ʽʩʢʝ ʘʩʳʨʫ: ʙײʣ ʨʝʚʝʨʙ, ʭʦʨ, ʞʘסשʳʨʳץ ʞᴅʥʝ ʙʘʩץʘʣʘʨ 

ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ʜʳʙʳʩʪʳץ ʵʬʬʝʢʪʽʣʝʨʜʽ ץʦʩʫ. ʄʳʩʘʣʳ, ʨʝʚʝʨʙ ʵʬʬʝʢʪʽʩʽ ᴅʨ 

ʪװʨʣʽ ʘʢʫʩʪʠʢʘʩʳ ʙʘʨ ʙᴇʣʤʝʣʝʨʜʝʛʽ ʜʳʙʳʩʪʳ ʠʤʠʪʘʮʠʷʣʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ɼʳʙʳʩʪʳ ץʳʩʫ 

ɸʫʜʠʦ ʬʘʡʣʜʘʨ ʢʝשʽʩʪʽʢʪʽ װʥʝʤʜʝʫ ʥʝʤʝʩʝ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʞʳʣʜʘʤʜʳסʳʥ 

ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʦʣʘʨʜʳש ʢᴇʣʝʤʽʥ ʘʟʘʡʪʫ װʰʽʥ ʞʠʽ ץʳʩʳʣʘʜʳ. ʐʳסʳʥʜʳ 

ʥʝʤʝʩʝ ʰʳסʳʥʩʳʟ ץʳʩʫ ʘʣʛʦʨʠʪʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʬʘʡʣ ᴇʣʰʝʤʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ 

ʪᴇʤʝʥʜʝʫʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʘʜʳ. 

ʐʳסʳʥʜʳ ץʳʩʫ (ʤʳʩʘʣʳ, MP3, AAC) ʬʘʡʣ ᴇʣʰʝʤʽʥ ʘʟʘʡʪʘʜʳ, ץʘʙʳʣʜʘʫ 

 ʳʥʤʝʥ ʢᴇʣʝʤʜʽסʘʟ ʰʳ שʳ ʝסʣ ʩʘʧʘʜʘײʳʟʜʳ ʝʤʝʩ ʜʝʨʝʢʪʝʨʜʽ ʞʦʷʜʳ, ʙשʰʽʥ ʤʘװ

ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʐʳסʳʥʩʳʟ ץʳʩʫ (ʤʳʩʘʣʳ, FLAC, ALAC) ʜʳʙʳʩ ʩʘʧʘʩʳʥ ʤʘʢʩʠʤʘʣʜʳ 

ʜʝשʛʝʡʜʝ ʩʘץʪʘʡʜʳ, ʙʽʨʘץ ʬʘʡʣ ᴇʣʰʝʤʽʥ ʘʟ ʤᴇʣʰʝʨʜʝ ʘʟʘʡʪʘʜʳ. 

ɼʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ ʪʘʥʫ ʞᴅʥʝ ʪʘʣʜʘʫ 

ɼʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ʪʘʣʜʘʫ ʧʘʡʜʘʣʳ ʘץʧʘʨʘʪʪʳ ʘʣʫ װʰʽʥ ʥʝʤʝʩʝ 

ʜʘʫʳʩʪʳץ ʢʦʤʘʥʜʘʣʘʨʜʳ, ʤʫʟʳʢʘʥʳ ʥʝʤʝʩʝ ʙʘʩץʘ ʜʳʙʳʩʪʘʨʜʳ ʪʘʥʠ ʘʣʘʪʳʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞʘʩʘʫ װʰʽʥ ʤʘשʳʟʜʳ. ʄʳʩʘʣ ʨʝʪʽʥʜʝ ʩᴇʡʣʝʫʽ ʙʘʨ ʘʫʜʠʦ 

ʬʘʡʣʜʘʨʜʳ ʤᴅʪʽʥʛʝ ʘʡʥʘʣʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ[2]. 

ʉʧʝʢʪʨʣʽʢ ʪʘʣʜʘʫ: ᴅʨ ʪװʨʣʽ ʪʘʣʜʘʫ װʰʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʞʠʽʣʽʢ 

ʩʧʝʢʪʨʽʥ ʘʥʳץʪʘʫ װʰʽʥ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʳ ʦʥʳײץ שʨʘʤʜʘʩ ʞʠʽʣʽʢʪʝʨʽʥʝ ʙᴇʣʫʜʽ 

 .ʘʤʪʠʜʳץ
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ɸʢʫʩʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ: ʬʦʥʝʤʘʣʘʨʜʳ, ʠʥʪʦʥʘʮʠʷʥʳ ʞᴅʥʝ ʙʘʩץʘ 

ʩʠʧʘʪʪʘʤʘʣʘʨʜʳ ʙᴇʣʝʢʪʝʫ ʘʨץʳʣʳ ʩᴇʡʣʝʫʜʽ ʪװʩʽʥʫ ʞᴅʥʝ ᴇשʜʝʫ װʰʽʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ

ɼʳʙʳʩ ʩʠʥʪʝʟʽ-ʙײʣ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʥʝʤʝʩʝ ʘʧʧʘʨʘʪʪʳץ 

 ʘʨʫ ʧʨʦʮʝʩʽ. ʉʠʥʪʝʟʘʪʦʨʣʘʨסʘ ʜʳʙʳʩʪʘʨ ʰʳשʢᴇʤʝʛʽʤʝʥ ʞʘ שʨʘʣʜʘʨʜʳײץ

ʜʳʙʳʩʪʳ ʰʳסʘʨʫ װʰʽʥ ᴅʨʪװʨʣʽ ʘʣʛʦʨʠʪʤʜʝʨ ʤʝʥ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʘ ʘʣʘʜʳ, 

ʤʳʩʘʣʳ: 

FM ʩʠʥʪʝʟʽ (ʞʠʽʣʽʢ ʤʦʜʫʣʷʮʠʷʩʳ): ʪʘʩʳʤʘʣʜʘʫʰʳ ʪʦʣץʳʥ ʞʠʽʣʽʛʽʥʽש 

ᴇʟʛʝʨʫʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʩʠʥʪʝʟ ᴅʜʽʩʽ. 

 ʘ ʘʫʜʠʦ ʬʘʡʣʜʘʨʜʳ ʞʘʩʘʫץʘʨʤʘʣʘʨʜʳ ʥʝʤʝʩʝ ʙʘʩסʰʳ ץʣʛʽ: ʤʫʟʳʢʘʣʳת

 .ʧʘʡʜʘʣʘʥʫ (ʣʛʽʣʝʨʜʽװ) ʘʥ ʜʳʙʳʩʪʘʨʜʳסʰʽʥ ʞʘʟʳʣװ

ʇʘʨʘʤʝʪʨʣʽʢ ʩʠʥʪʝʟ: ʜʳʙʳʩ ʢᴇʟʽʥʽש ʘʢʫʩʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʩʠʧʘʪʪʘʡ 

ʘʣʘʪʳʥ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʨ ʥʝʛʽʟʽʥʜʝ ʜʳʙʳʩ ʰʳסʘʨʫ. 

3. ɼʳʙʳʩʪʳ ʢʦʜʪʘʫ ʞᴅʥʝ ᴇשʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʫ 

ɼʳʙʳʩʪʳ ʢʦʜʪʘʫ ʞᴅʥʝ ᴇשʜʝʫ ᴅʨ ʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ץʦʣʜʘʥʳʣʘʜʳ: 

ʄʫʣʴʪʠʤʝʜʠʘ: ʤʫʟʳʢʘʣʳץ ʰʳסʘʨʤʘʣʘʨʜʳ, ʬʠʣʴʤʜʝʨʜʽ, ʧʦʜʢʘʩʪʪʘʨʜʳ 

ʞᴅʥʝ ʙʘʩץʘ ʘʫʜʠʦʚʠʟʫʘʣʜʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʩʘʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʙʝʨʫ. 

ʊʝʣʝʬʦʥ ʞᴅʥʝ ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷʣʘʨ: ʘʫʜʠʦ ʩʠʛʥʘʣʜʘʨʜʳ ʞʝʣʽʣʝʨ ʘʨץʳʣʳ 

 .ʨʤʘʣʘʥʫʣʘʨʤʝʥײʘʟ ʢʽʜʽʨʽʩʪʝʨ ʤʝʥ ʙ שʳʩʫ ʞᴅʥʝ ʙʝʨʫ, ʝץ

ʉᴇʡʣʝʫʜʽ ʪʘʥʫ: ʜʘʫʳʩʪʳץ ʢᴇʤʝʢʰʽʣʝʨʜʝ (ʤʳʩʘʣʳ, Siri, Google Assistant), 

ʢʣʠʝʥʪʪʝʨʛʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽש ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽʥʜʝ ʞᴅʥʝ 

ʩʫʙʪʠʪʨʣʝʨ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ɼʳʙʳʩʪʳץ ʪʘʣʜʘʫ ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞװʡʝʣʝʨ: ʤʳʩʘʣʳ, ʤʝʜʠʮʠʥʘʜʘ 

ʞװʨʝʢ ʞᴅʥʝ ᴇʢʧʝ ʜʳʙʳʩʪʘʨʳ ʩʠʷץʪʳ ʜʳʙʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʜʳ ʪʘʣʜʘʫסʘ ʘʨʥʘʣסʘʥ. 

ʄײʨʘʞʘʡ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ: ʘץʧʘʨʘʪʪʳ ץʘʙʳʣʜʘʫʜʘ ʘʫʜʠʦ 

ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʪʳʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ʘʫʜʠʦ ʥײʩץʘʫʣʳץʪʘʨʳ ʤʝʥ ʙʽʣʽʤ 

ʙʝʨʫ ץʦʩʳʤʰʘʣʘʨʳʥ ײץʨʫ. 

ʆʡʳʥʜʘʨ ʞᴅʥʝ ɺʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ (VR): ʦʡʳʥ ץʦʣʜʘʥʙʘʣʘʨʳ ʤʝʥ VR 

ʰʳʥʘʡʳ ʞᴅʥʝ ʠʤʤʝʨʩʠʚʪʽ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫ װʰʽʥ ʢᴇʧʪʝʛʝʥ ʜʳʙʳʩʪʳץ ᴇשʜʝʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʧʘʡʜʘʣʘʥʘʜʳ. 

4. ɼʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ʢʦʜʪʘʫ ʤʝʥ ᴇשʜʝʫʜʽש ʙʦʣʘʰʘסʳ 

ɼʳʙʳʩʪʳץ ʘץʧʘʨʘʪʪʳ ʢʦʜʪʘʫ ʤʝʥ ᴇשʜʝʫʜʽש ʙʦʣʘʰʘסʳ ʞʘשʘ ץʳʩʫ ᴅʜʽʩʪʝʨʽʥ 

ʜʘʤʳʪʫʤʝʥ, ᴇשʜʝʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥ ʞʝʪʽʣʜʽʨʫʤʝʥ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ 

ʄʘʰʠʥʘʣʳץ ʦץʳʪʫ ʩʠʷץʪʳ ʢװʨʜʝʣʽ ʞװʡʝʣʝʨʜʽ ײץʨʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʦʣʘʨ 

ʜʳʙʳʩʪʳץ ʜʝʨʝʢʪʝʨʜʽ "ʪװʩʽʥʽʧ", ʦʣʘʨʜʘʥ ʩʘʙʘץ ʘʣʳʧ, ʙײʨʳʥ ʤװʤʢʽʥ ʙʦʣʤʘסʘʥ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʘʜʳ. 

ʀʥʪʝʨʘʢʪʠʚʪʽ ʜʘʫʳʩʪʳץ ʠʥʪʝʨʬʝʡʩʪʝʨ: ʜʘʫʳʩʪʳץ ʵʤʦʮʠʷʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ 

ʪװʨʜʝ ʪʘʥʫ ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʤʝʥ ʪʝʨʝשʽʨʝʢ ʜʝשʛʝʡʜʝ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ ʘʣʘʪʳʥ ʢװʨʜʝʣʽ ʞᴅʥʝ ʙʝʡʽʤʜʝʣʛʽʰ ʞװʡʝʣʝʨʜʽ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ[3]. 

ɾʦסʘʨʳ ʩʘʧʘʣʳ ʘʫʜʠʦʥʳ ץʦʣʜʘʫ: ʜʝʨʝʢʪʝʨʜʽ ץʳʩʫ ʞᴅʥʝ ʩʘץʪʘʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʜʘʤʫʳʤʝʥ ʜʝʨʝʢʪʝʨʜʽ ʞʦסʘʣʪʧʘʡ ʞᴅʥʝ ʞʘץʩʘʨʪʳʣסʘʥ 

ʘʢʫʩʪʠʢʘʩʳ ʙʘʨ ʞʘשʘ ײץʨʳʣסʳʣʘʨʜʘ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʘʫʜʠʦ ʬʦʨʤʘʪʪʘʨסʘ ʢᴇʰʫ 

ʤװʤʢʽʥ ʙʦʣʘʜʳ. 
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 ʣײʜʝʫ ð ʙשʧʘʨʘʪʪʳ ʢʦʜʪʘʫ ʞᴅʥʝ ᴇץʘ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʜʳʙʳʩʪʳפ

ʘʫʜʠʦ ʬʘʡʣʜʘʨʤʝʥ ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʛʝ, ʦʣʘʨʜʳ ʩʘץʪʘʫסʘ, ʪʘʩʳʤʘʣʜʘʫסʘ ʞᴅʥʝ 

ʩʘʧʘʥʳ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʥʝʛʽʟʛʽ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽ. ʄʘשʳʟʜʳʩʳ, ʙײʣ ʩʘʣʘ ʜʘʤʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʞᴅʥʝ ʞʘץʩʘʨʪʳʣסʘʥ ʜʳʙʳʩʪʳ ᴇשʜʝʫ ʘʣʛʦʨʠʪʤʜʝʨʽ ʩʠʷץʪʳ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ʜʳʙʳʩʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʦʜʘʥ ᴅʨʽ ʞʝʪʽʣʜʽʨʫʛʝ 

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨ ʘʰʘʜʳ. 
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ʊϮʡʽʥ: ɹϮʛʽʥʛʽ ʪʘϬʜʘ ʙʠʦʤʝʪʨʠʷʣʳϨ ʞϮʡʝʣʝʨ ʙϸʨʽʥʝ ʪʘʥʳʩ ʞϸʥʝ ʙʽʟʜʽϬ Ϻʤʽʨʽʤʽʟʛʝ 

ʙʝʣʩʝʥʜʽ Ϩʘʪʳʩʘʜʳ. ɹϰʣ ʤʘϨʘʣʘʜʘ ʙʠʦʤʝʪʨʠʷʣʳϨ ʞϮʡʝʣʝʨʜʽϬ ʥʝʛʽʟʛʽ ʪϮʨʣʝʨʽ, ʦʣʘʨʜʳϬ 

ʞϰʤʳʩ ʧʨʠʥʮʠʧʪʝʨʽ, ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. 

Peʟʶʤe: ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʫʞʝ ʧʨʠʚʳʯʥʳ ʢʘʞʜʦʤʫ ʠ 

ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʭ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

 

Biometric identification is the process of comparing and determining the 

similarity between a person's data and their biometric ñtemplateò. Biometrics allows 

to identify and verify a person on the basis of a set of specific and unique features 

inherent to him from birth[1]. This method of recognition is considered to be one of 

the most reliable, as unlike standard login and password biometric data is much more 

difficult to use unauthorized. When reading a fingerprint or iris, the scanner does not 

recognize the image itself, but converts it into a digital code, which it then compares 

with a previously downloaded reference model(fig.1). 
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Figure 1 - The principle of biometric identification 

 

Let's look at the mechanism of action of biometric systems. First, a reference 

model based on a person's biometric characteristics is stored in a database or on a 

secure portable element such as a smart card. One or more biometric samples can be 

used for this purpose. The stored data is converted into a mathematical code; this 

creates a database, which is a set of codes of up to 1,000 bits capturing the unique 

biometric characteristics of users. 

Types of biometric identification: 

Physiological biometrics: 

Fingerprinting - one of the most common methods based on the uniqueness of 

the pattern of lines on the fingers. 

Facial recognition - using algorithms to analyze and match facial features such 

as eye spacing, nose shape, chin lines, and others. 

Iris recognition - analyzing the unique structure of the iris of the eye. 

Vein Recognition - using the patterns of veins in the palm of the hand or finger. 

DNA - unique to each person's genetic code. 

Retinal scanning - unique features of the vascular mesh in the eye. 

Behavioral biometrics: 

Signature - analyzing the shape, speed, and pressure of signing a document. 

Voice recognition -voice identification, analysis of unique voice 

characteristics. 

Typing behavior - analysis of unique keystroke patterns (e.g., typing speed and 

lag time between keystrokes). 

Benefits of biometric identification: 
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High accuracy: Biometric traits such as fingerprints or iris are unique to each 

individual. 

Convenience: No need to remember passwords or carry additional devices 

(such as access cards). 

Security: Biometrics are more difficult to counterfeit than traditional methods 

(e.g. passwords or cards)[2]. 

Advantages of biometric identification: 

Disadvantages and risks: 

Privacy concerns: Storing and using biometric data can pose a threat to 

personal information. 

Technical errors: Biometric systems can make errors, for example due to poor 

image quality or technical faults. 

Vulnerabilities: If biometric data is leaked, it cannot be changed, unlike 

passwords or PINs. 

Applications: 

Security systems: for access to buildings, offices, databases, and to protect 

against unauthorized use of devices. 

Border control: at borders and airports for expedited passenger screening. 

Mobile devices: fingerprint scanners, facial recognition to unlock phones. 

Banking: for identity verification in remote transactions. 

Biometrics is playing an increasingly important role in security, but also 

requires a responsible approach to protecting personal data and complying with 

regulatory standards 

Biometric identification is widely used in various fields where a high degree of 

security and accuracy in personal identification is required. Here are some of the 

main areas of its application[3]: 

1. Security and access to enclosed spaces 

The use of biometrics to control access to highly classified data, laboratories, 

warehouses and other important facilities. 

2. Mobile devices and personal gadgets 

Biometric technologies such as fingerprints and facial recognition are often 

used to unlock devices and authorize payments. 

3. Financial and banking transactions 

Biometrics is used to confirm personal transactions, such as authorization when 

withdrawing funds, making payments, or logging into online banking. 

4. Border and passport control 

Biometric data such as fingerprints and facial images are included in electronic 

passports to prevent counterfeiting and improve security. 

5. Medicine and healthcare 

Using biometrics to protect medical data so that only authorized personnel can 

access patient information. 

6. Education 

Biometric technologies can be used to verify the identity of students when 

taking online exams, preventing fraud. 
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7. Law enforcement agencies and the judicial system 

Biometric systems help in tracking and identifying criminals, which contributes 

to improving the work of law enforcement agencies. 

8. Transportation 

Biometrics can be used to verify passengers on public transport, for example, 

when entering a train, bus or subway using a facial recognition system. 

9. Retail and consumer services 

Loyalty programs can be linked to biometric identification to provide discounts 

or bonuses. 

10. Public and administrative services 

In some countries, biometrics are used to verify the identity of voters, which 

helps prevent electoral fraud. 

11. Labor force control 

Biometrics allows you to accurately track the amount of working time, 

especially in remote locations where traditional accounting methods can be 

inconvenient. 
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Summary: The work is devoted to the study of new technology used in corporate networks. 

 

ʂᴅʩʽʧʦʨʳʥʥʳש ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞװʡʝʣʝʨʽ ʢᴅʩʽʧʦʨʳʥʥʳש ʦʨʪʘʣʳץ 

ʘʧʧʘʨʘʪʳ ʤʝʥ ץʘʰʳץʪʘסʳ ʬʠʣʠʘʣʜʘʨʳʥʳש ʙʘʨʣʳץ ʙʘʡʣʘʥʳʩ ʘʨʥʘʣʘʨʳ ʤʝʥ 

ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳʥ ʦʨʪʘץ ʙʘʩץʘʨʫʤʝʥ ʙʽʨ ʧʣʘʪʬʦʨʤʘʜʘ ʙʽʨʽʢʪʽʨʝʜʽ. 

ɿʘʤʘʥʘʫʠ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʢʦʤʤʫʥʠʢʘʮʠʷ ʞװʡʝʣʝʨʽ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʞᴅʥʝ 

ʢʦʤʧʘʥʠʷ ʙʠʟʥʝʩʽʥ ʪʠʽʤʜʽ ʙʘʩץʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ, ʪʝʣʝʬʦʥ ʞᴅʥʝ ʙʘʩץʘ 

ʙʘʡʣʘʥʳʩ ײץʨʘʣʜʘʨʳ ʘʨץʳʣʳ ʩᴇʡʣʝʩʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫסʘ, ץʳʟʤʝʪʢʝʨʣʝʨʜʽ 

ʦץʳʪʫסʘ ʞᴅʥʝ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʰʘסʳʤʜʘʨʳʥ ʪʘʣʜʘʫסʘ ʢᴇʤʝʢʪʝʩʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 
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ʂʝשʩʝ ʙʘʡʣʘʥʳʩ ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʢʦʤʧʘʥʠʷ ץʳʟʤʝʪʢʝʨʣʝʨʽʥʝ 

ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʨʝʩʫʨʩʪʘʨסʘ ʀʥʪʝʨʥʝʪʢʝ ʢʽʨʫ ʤװʤʢʽʥʜʽʛʽ 

ʙʘʨ ʢʝʟ ʢʝʣʛʝʥ ײץʨʳʣסʳ ʘʨץʳʣʳ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ: ʥʦʫʪʙʫʢ, 

ʧʣʘʥʰʝʪʪʽʢ ʢʦʤʧʴʶʪʝʨ, ʩʤʘʨʪʬʦʥ ʥʝʤʝʩʝ ʞץײʘ ʢʣʠʝʥʪ. 

ɹʽʨ ץʘʣʘʜʘ ʥʝʤʝʩʝ ʝʣʽʤʽʟʜʽש ᴅʨʪװʨʣʽ ץʘʣʘʣʘʨʳ ʤʝʥ ʘʫʜʘʥʜʘʨʳʥʜʘ ʙʽʨʥʝʰʝ 

ʬʠʣʠʘʣʜʘʨʳ ʤʝʥ ᴇʢʽʣʜʽʢʪʝʨʽ ʙʘʨ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʽʥʽש 

ʤʘשʳʟʜʳ ʰʘʨʪʳ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽʥʽש ʙʦʣʫʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ 

 ʳʣʳץʨʫ ʘʨײץ ʽʩʪʽʢשʢʝ ץʧʘʨʘʪʪʳץʘʡ ʘסשʰʽʥ ʙʽʨʳװ ʤʳʩ ʽʩʪʝʫʽײʞ שʳʟʤʝʪʢʝʨʣʝʨʜʽץ

ʛʝʦʛʨʘʬʠʷʣʳץ ʘʣʳʩ ʦʙʲʝʢʪʽʣʝʨʜʽ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʂʦʨʧʦʨʘʪʠʚʪʽʢ 

ʞʝʣʽ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨ ʤʝʥ ײץʞʘʪ ʘʡʥʘʣʳʤʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʞʝשʽʣʜʝʪʝʜʽ ʞᴅʥʝ 

ʞʳʣʜʘʤʜʘʪʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʽʨʳסשʘʡ ʜʝʨʝʢʪʝʨ ץʦʨʳʥ, ʧʝʨʠʬʝʨʠʷʣʳץ 

 ʪʳʤʜʳײ ʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ ץʜʘʨʣʘʤʘʣʳסʙʘ שʳʣʘʨʜʳ ʞᴅʥʝ ʢʦʤʧʘʥʠʷʥʳסʨʳʣײץ

ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʂʦʤʧʘʥʠʷ ʢʝשʩʝʣʝʨʽʥ ʙʽʨ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽʛʝ ʙʽʨʽʢʪʽʨʫʜʽש ʝװ שʥʝʤʜʽ 

ʞᴅʥʝ ʩʝʥʽʤʜʽ ʞʦʣʳ IP VPN ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

IP VPN (ʚʠʨʪʫʘʣʜʳ ʞʝʢʝ ʞʝʣʽ) ï ʢʝʧʽʣʜʽʢ ʙʝʨʽʣʛʝʥ ץʦʩʳʣʳʤ ʩʘʧʘʩʳ ʙʘʨ 

ʪʦʣʳץ ץʦʩʳʣסʘʥ ʜʝʨʝʢʪʝʨ ʞʝʣʽʩʽ. פʦʩʳʣʫ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽ IP VPN 

ʥʝʛʽʟʽʥʜʝʛʽ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽ ʞʘʣʧʳסʘ ʦʨʪʘץ ʞʝʣʽʣʝʨʜʝʥ ʙᴇʣʽʥʛʝʥʜʽʛʽʤʝʥ 

ʪװʩʽʥʜʽʨʽʣʝʜʽ, ʙײʣ ʩʳʨʪʪʘʥ ʨץײʩʘʪʩʳʟ ʢʽʨʫʜʽ ʙʦʣʜʳʨʤʘʡʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, IP 

VPN ʘʨץʳʣʳ ץʦʩʳʣʫ ʙʝʣʛʽʣʽ ʙʽʨ ʦʨʳʥסʘ ʙʘʡʣʘʥʳʩʪʳʨʫ ץʘʞʝʪʪʽʣʽʛʽʥ ʞʦʷʜʳ. 

ʂʦʤʧʘʥʠʷ ץʳʟʤʝʪʢʝʨʣʝʨʽ ץʘʫʽʧʩʽʟ ʞʝʣʽ ʘʨץʳʣʳ ʢʝʟ ʢʝʣʛʝʥ ʳסשʘʡʣʳ ʞʝʨʜʝʥ 

ʥʦʫʪʙʫʢ, ʩʤʘʨʪʬʦʥ ʥʝʤʝʩʝ ʧʣʘʥʰʝʪ ʘʨץʳʣʳ ʚʠʨʪʫʘʣʜʳ ʞʝʣʽʛʝ ץʦʩʳʣʘ ʘʣʘʜʳ.     

ASTEL ᴇʟ ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞᴅʥʝ MPLS (Multiprotocol label switching) 

ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʞʝʨװʩʪʽ ʘʨʥʘʣʘʨ ʥʝʛʽʟʽʥʜʝ ʤʝʤʣʝʢʝʪʪʽʢ 

ʦʨʛʘʥʜʘʨ ʤʝʥ ʢʦʤʤʝʨʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨ װʰʽʥ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽʣʝʨʜʽ ײץʨʫ 

 ʘ ʥʝʛʽʟʜʝʣʛʝʥסʦʣʜʘʥʫץ ʩʳʥʘʜʳ. MPLS - ʙʝʣʛʽʣʝʨʜʽײ ʳʟʤʝʪʪʝʨʽʥץ

ʤʫʣʴʪʠʧʨʦʪʦʢʦʣʜʳ ʞʝʣʽʣʝʨʜʝ IP-ʧʘʢʝʪʪʝʨʜʽ ʞʳʣʜʘʤ ʘʫʳʩʪʳʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ. 

ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥʳש ᴅʨʪװʨʣʽ ʢʨʠʪʝʨʠʡʣʝʨʽʥʝ ʙʘסʳʥʘʪʳʥ 

ᴅʨʪװʨʣʽ ץʦʣʜʘʥʙʘʣʘʨʜʘʥ ʢʝʣʝʪʽʥ ʪʨʘʬʠʢʪʽ ʙʽʨ ʞʝʣʽʛʝ ʙʽʨʽʢʪʽʨʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ʂᴅʩʽʧʦʨʳʥ ץʳʟʤʝʪʽʥʽש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʞᴅʥʝ ʙʠʟʥʝʩ ʤʘץʩʘʪʪʘʨʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʢʣʠʝʥʪ ᴇʟʽʥʝ ץʘʞʝʪʪʽ ʪʨʘʬʠʢ ץʳʟʤʝʪʽʥʽש ʢʣʘʩʳʥ ʪʘשʜʘʡʜʳ (ʤʳʩʘʣʳ, 

ʜʘʫʳʩ, ʙʝʡʥʝ, ʜʝʨʝʢץʦʨ ʘʣʤʘʩʫ ʥʝʤʝʩʝ ʀʥʪʝʨʥʝʪ). 

ʀʥʞʝʥʝʨʣʽʢ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ ʚʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨ (MVNO) ײʷʣʳ 

ʙʘʡʣʘʥʳʩ ʦʧʝʨʘʪʦʨʣʘʨʳʥʳץ שʦʣʜʘʥʳʩʪʘסʳ ʨʘʜʠʦʪʘʨʘʪʫ ʠʥʬʨʘײץʨʳʣʳʤʳʥʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʚʠʨʪʫʘʣʜʳ ʞʝʣʽʥʽ ʽʩʢʝ ʘʩʳʨʫ ʩʭʝʤʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹװʢʽʣ 

ʬʠʟʠʢʘʣʳץ ʙᴇʣʽʢ MNO ʞʘʟʳץʪʳסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ - ײʷʣʳ ʙʘʡʣʘʥʳʩ ʦʧʝʨʘʪʦʨʳ 

ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨ ʦʩʳ ʞʝʣʽʥʽש ʘʙʦʥʝʥʪʪʝʨʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪʳ ʙʘʨ 

ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ ʙʘʩʰʳʣʳץץʘ ʘʣʘ ʦʪʳʨʳʧ, HLR ʨʝʛʠʩʪʨʽʥ, ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ 

ʦʨʪʘʣʳסʳʥ (AuC) ʞᴅʥʝ ʢʦʤʤʫʪʘʮʠʷ ץʳʟʤʝʪʽʥ ʧʘʡʜʘʣʘʥʘʜʳ ( MSC), ʦʣ ʞʘʣʧʳ 

 שʦʩʳʣʘ ʘʣʘʜʳ. ɺʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨʜʳץ ʳ ʪʝʣʝʬʦʥ ʞʝʣʽʩʽʥʝסʦʣʜʘʥʳʩʪʘץ

ʢʦʤʤʫʪʘʮʠʷ ץʳʟʤʝʪʽ ʙʘʟʘʣʳץ ʩʪʘʥʮʠʷʣʘʨʜʳ ʙʽʨʽʢʪʽʨʝʪʽʥ, ʙʘʨʣʳץ ʙʘʩץʘʨʫ 

ʣʦʛʠʢʘʩʳʥ ץʘʤʪʠʪʳʥ ʞᴅʥʝ MSC ʤʦʙʠʣʴʜʽ ʢʦʤʤʫʪʘʮʠʷ ʦʨʪʘʣʳסʳʥʘ ץʦʩʳʣסʘʥ 

ɹʘʟʘʣʳץ ʩʪʘʥʮʠʷ ʢʦʥʪʨʦʣʣʝʨʽʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʜʽ. ʉʦסשʳʩʳ ʘʙʦʥʝʥʪʪʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʪʽʢʝʣʝʡ ʙʘʩץʘʨʘʜʳ. MVNO ʧʘʡʜʘʣʘʥʫ ʩײʨʘʥʳʩʳʥ 
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ʘʨʪʪʳʨʫʳ ʤװʤʢʽʥ ʙʽʨץʘʪʘʨ ʪʝʥʜʝʥʮʠʷʣʘʨ ʙʘʨ. ɹײʣ IoT, ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʞʝʣʽʣʝʨ 

ʤʝʥ ʤʦʙʠʣʴʜʽ ʪᴇʣʝʤ ʞװʡʝʣʝʨʽʥ ʜʘʤʳʪʫ. ʆʣʘʨ ʩʦʥʰʘʣʳץʪʳ װʣʢʝʥ ʪʨʘʬʠʢʪʽ ʝʤʝʩ 

(ʤʳʩʘʣʳ, ʙʝʡʥʝ ʤʘʟʤײʥʜʳ), ʢʝʨʽʩʽʥʰʝ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʰʘסʳʥ ʪʨʘʥʟʘʢʮʠʷʣʘʨʜʳ 

ʞʘʩʘʡʜʳ. 

ʀʥʪʝʨʥʝʪ ʞᴅʥʝ ץʘʰʳץʪʘסʳ ʧᴅʨʤʝʥʜʝʨ ʘʨץʳʣʳ ʩʝʥʩʦʨʣʘʨʜʳ ʩײʨʘʫ, ʦʨʪʘץ 

ʬʘʡʣ ʥײʩץʘʣʘʨʳʥ ʩʘʣʳʩʪʳʨʫ, ʪײʨʘץʪʳ ʞᴅʥʝ push-ʭʘʙʘʨʣʘʤʘʣʘʨ, GPS ʙʘץʳʣʘʫ 

ʞʫʨʥʘʣʜʘʨʳ, ʨʘʩʪʘʫ ʢʦʜʪʘʨʳ ʙʘʨ SMS - ʤײʥʳש ʙᴅʨʽ ʢװʰʪʽ ʞʘץʪʘʨʳʥ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʚʠʨʪʫʘʣʜʳ ʞʝʣʽ ʘʨץʳʣʳ ʙʝʣʛʽʣʽ ʙʽʨ ʪʘʨʠʬʪʽʢ ʞʦʩʧʘʨ ʙʦʡʳʥʰʘ ᴅʨʪװʨʣʽ 

ʤʘʛʠʩʪʨʘʣʴʜʳץ ʧʨʦʚʘʡʜʝʨʣʝʨʜʝ ʞʽʙʝʨʫ ʪʠʽʤʜʽʨʝʢ. ɺʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨʣʘʨ 

ʘʙʦʥʝʥʪʪʝʨʜʽש ʞʝʢʝ ʜʝʨʝʢʪʝʨʽʥ ץʦʨסʘʫ ʧʨʦʙʣʝʤʘʣʘʨʳʥʘ ʞᴅʥʝ ʦʧʝʨʘʪʦʨʣʘʨʜʳש 

 ʤʢʽʥ. ɽʛʝʨװʳʥʘ ʪʘʧ ʙʦʣʫʳ ʤסʰʝʢʪʝʫʣʽ ʩʳʡʳʤʜʳʣʳ שʷʣʳ ʙʘʡʣʘʥʳʩ ʘʨʥʘʩʳʥʳײ

ʘʙʦʥʝʥʪ ʪʨʘʬʠʢʪʽ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʧʘʡʜʘʣʘʥʩʘ, ʙʝʣʛʽʣʽ ʙʽʨ ʩʝʢʪʦʨʜʘ ʧʘʡʜʘ ʙʦʣʩʘ, 

ʞʘץʳʥ ʤʘשʜʘסʳ ʘʙʦʥʝʥʪʪʝʨʜʽש ʞʳʣʜʘʤʜʳסʳ ʪᴇʤʝʥʜʝʡʜʽ. ᴄʜʝʪʪʝ, ʞʝʣʽ 

ʩʳʡʳʤʜʳʣʳסʳʥ ʢʝשʝʡʪʫʛʝ ʥʝʤʝʩʝ ʙʘʟʘʣʳץ ʩʪʘʥʮʠʷʥʳ ײץʨʫסʘ ʤװʤʢʽʥʜʽʛʽ ʞʦץ 

ʚʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨʣʘʨ ʪʝʢ çʙʝʣʩʝʥʜʽè ʘʙʦʥʝʥʪʪʽש ʞʳʣʜʘʤʜʳסʳʥ ʰʝʢʪʝʡ 

ʘʣʘʜʳ. ɹײʣ ʪʨʘʬʠʢʪʽ ʢᴇʧ ʪײʪʳʥʘʪʳʥ ʘʙʦʥʝʥʪʪʽ ʞʦסʘʣʪʫסʘ ᴅʢʝʣʝʜʽ, ᴇʡʪʢʝʥʽ ʦʣ 

 .ʘʣʘʜʳסʣ MVNO ᴇʟʝʢʪʽʣʽʛʽ ʞʦײʰʽʥ ʙװ

ɹײʣ ʞʘסʜʘʡʜʘ ʚʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨסʘ ʙʝʣʛʽʣʽ ʙʽʨ ʩʝʢʪʦʨʜʘסʳ ʢʝʧʪʝʣʽʩʪʝʨʛʝ 

ʞʘʫʘʧ ʙʝʨʫ, ʥʘץʪʳ ʫʘץʳʪʪʘ ʪײʪʳʥʫ ʪװʨʽ ʙʦʡʳʥʰʘ ʘʙʦʥʝʥʪʪʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ 

ʞʝʣʽʜʝʛʽ ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʫ װʰʽʥ ʪʨʘʬʠʢʪʽ ץʘʡʪʘ ʙᴇʣʫ ײʩʳʥʳʣʘʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ 

ʢᴇʧʪʝʛʝʥ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʝʩʢʝʨʫ ץʘʞʝʪ - ʘʙʦʥʝʥʪ ʥʘץʪʳ ʥʝʥʽ, ץʘʥʜʘʡ ʢᴇʣʝʤʜʝ 

ʞᴅʥʝ ץʘʥʜʘʡ ʨʝʩʫʨʩʪʳ ʪײʪʳʥʘʜʳ, ʦʥʳץ שʘʥʜʘʡ ʪʘʨʠʬʽ ʙʘʨ ʞᴅʥʝ ʦʥʳ ץʘʥʰʘ 

ʫʘץʳʪ ʧʘʡʜʘʣʘʥʳʧ ʢʝʣʝʜʽ, ʙʘʩץʘ ʘʙʦʥʝʥʪʪʝʨʛʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʜʽ ʤʝ ʞᴅʥʝ ʪ.ʙ. 

ʆʩʳʣʘʡʰʘ, ʪʨʘʬʠʢʪʽ ʙʘʩץʘʨʫ ʘʨץʳʣʳ ʞʝʣʽʥʽש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ 

ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʪײʪʳʥʫʰʳʣʘʨʜʳש ʘʜʘʣʜʳסʳʥ ʩʘץʪʘʫסʘ ʙʦʣʘʜʳ [1]. 

ɺʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨ ʤʦʙʠʣʴʜʽ ʚʠʨʪʫʘʣʜʳ ʞʝʣʽʣʝʨʜʽ (MVNE) 

ᴅʟʽʨʣʝʫʰʽʣʝʨʤʝʥ ʙʝʣʩʝʥʜʽ ᴅʨʝʢʝʪʪʝʩʫʽ ʢʝʨʝʢ. ɹײʣ ʚʠʨʪʫʘʣʜʳ ʞʝʣʽ 

ʦʧʝʨʘʪʦʨʣʘʨʳʥʘ ᴇʟ ʪײʪʳʥʫʰʳʣʘʨʳʥʘ ץʳʟʤʝʪʪʝʨʜʽ ײʩʳʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ װʰʽʥ 

ʞʝʣʽʣʽʢ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ʞᴅʥʝ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ʙʘʩץʘʨʫ, ʦʧʝʨʘʮʠʷʣʘʨʜʳ 

 ʪʳ ʙʘʡʣʘʥʳʩʪʳץʡʝʩʽ (OSS/BSS) ʩʠʷװʦʣʜʘʫ ʞץ ʡʝʩʽ ʞᴅʥʝ ʙʠʟʥʝʩʪʽװʦʣʜʘʫ ʞץ

 ʘʪʳʥʘʩʪʳץ-ʘʨʳʤץ ʪʳʥʫʰʳʣʘʨʤʝʥײʩʳʥʘʪʳʥ ʢʦʤʧʘʥʠʷ. MVNE ʪײ ʳʟʤʝʪʪʝʨʜʽץ

ʩʘץʪʘʤʘʡʜʳ [2]. 

ɺʠʨʪʫʘʣʜʳ ʪײʪʳʥʫʰʳ ʙʘʟʘʩʳ ʙʦʡʳʥʰʘ ʜʝʨʝʢʪʝʨʜʽ װʟʜʽʢʩʽʟ ʪʘʣʜʘʫ װʰʽʥ 

ʽʩʢʝʨʠ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʽʩʢʝʨʠ ʙʘʨʣʘʫ ʞװʡʝʣʝʨʽʥ ץʦʣʜʘʡʪʳʥ ʜʝʨʝʢʪʝʨ ץʦʡʤʘʣʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫʳ ʢʝʨʝʢ. ʆʩʳ ʘץʧʘʨʘʪץʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, MVNO ʜײʨʳʩ ᴇʥʽʤʜʝʨʜʽ 

 .ʪʘʡʣʘʥʜʳʨʘʜʳשʪʳʣʳ ʦץʩʳʥʘ ʘʣʘʜʳ ʞᴅʥʝ ʫʘײ

ᴄʨʪװʨʣʽ ײץʨʳʣסʳʣʘʨʤʝʥ ʞᴅʥʝ ʪʨʘʬʠʢʧʝʥ (ʙʝʡʥʝ, ʘʫʜʠʦ) ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ, 

ʚʠʨʪʫʘʣʜʳ ʦʧʝʨʘʪʦʨ DCN ʪײʞʳʨʳʤʜʘʤʘʩʳʥʘ ʩװʡʝʥʫ ʢʝʨʝʢ, ʷסʥʠ ʪʘʥʳʩʪʳʨʫ - 

 ʨʣʽװʘʥ ʩʘʡʳʥ ᴅʨʪסʙᴇʣʽʥʛʝʥ ʷʜʨʦʩʳ. ɾʝʣʽ ᴇʩʢʝʥ ʩʘʡʳʥ ʦʣ ʙʘʨ שʷʣʳ ʞʝʣʽʥʽײ

 ʪʠʽʤʜʽʣʽʛʽʥ שʣ ʢʝʡʽʥʥʝʥ ʙʘʨ ʘʨʭʠʪʝʢʪʫʨʘʥʳײʳʣʘʨʤʝʥ ʪʦʣʪʳʨʳʣʘʜʳ, ʙסʨʳʣײץ

ʪᴇʤʝʥʜʝʪʝʜʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ 3GPP ʢʦʥʩʦʨʮʠʫʤʳ ʠʢʝʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ, ʙʘʩץʘʨʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʪʨʘʬʠʢʪʽ ʝץ שʦʣʘʡʣʳ ʷʜʨʦסʘ ʙʝʨʫ װʰʽʥ 

ʞʝʣʽʜʝʛʽ ʙʽʨʥʝʰʝ ʷʜʨʦʣʘʨʜʳש ʤװʤʢʽʥʜʽʛʽʥ ץʘʨʘʩʪʳʨʜʳ [3]. 
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 ɾʝʣʽ ʘʨץʳʣʳ ʙʝʨʽʣʝʪʽʥ ʘץʧʘʨʘʪʪʳץ ʧʘʢʝʪʪʝʨʜʽ ʙʘʩץʘʨʫ װʰʽʥ QoS (פʳʟʤʝʪ 

ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳ) ʪʝʭʥʦʣʦʛʠʷʩʳ ᴅʟʽʨʣʝʥʜʽ. QoS ï ʰʝʢʪʝʫʣʽ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʜʝ 

ʞʦסʘʨʳ ʙʘʩʳʤʜʳʣʳץʪʘסʳ ץʦʣʜʘʥʙʘʣʘʨʜʳ ʞᴅʥʝ ʪʨʘʬʠʢʪʽ ʽʩʢʝ ץʦʩʘʪʳʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʠʳʥʪʳסʳ. ɹײʣ ʤʘשʳʟʜʳʨʘץ ʪʨʘʬʠʢ ʞʳʣʜʘʤʳʨʘץ ᴇשʜʝʣʝʪʽʥʽʥ 

ʞᴅʥʝ ʞʝʣʽʜʝ ʝש ʘʟ ʢʽʜʽʨʽʩ ʙʦʣʘʪʳʥʳʥ ʙʽʣʜʽʨʝʜʽ. ʂʦʨʧʦʨʘʪʠʚʪʽʢ ʦʨʪʘʜʘסʳ IP 

ʪʝʣʝʬʦʥʠʷʥʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ᴇʪʝ ʢᴇʧ, ʙʽʨʘץ ʢᴇʙʽʥʝʩʝ ʠʥʬʨʘײץʨʳʣʳʤסʘ ʞᴅʥʝ 

ʘʡ ʩʘʡʳʥסʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʰʦʪʪʘʨסʘ ץʘʪʳʩʪʳ ʰʳסʳʥʜʘʨʜʳ 

 ʘסʪʳ ʟʘʤʘʥʘʫʠ VoIP PBX ʰʝʰʽʤʜʝʨʽ ʢʦʤʧʘʥʠʷʣʘʨץʘʨʘʩʪʳʨʘʜʳ. 3CX ʩʠʷץ

ʞװʡʝʥʽ ץʦʣʜʘʥʳʩʪʘסʳ ʧʘʪʝʥʪʪʽʢ ʝʤʝʩ ʞʘʙʜʳץʪʘ, ʩʦʥʜʘʡ-ʘץ ʰʘסʳʥ 

ʢʦʤʧʴʶʪʝʨʣʝʨ ʩʠʷץʪʳ ʘʨʟʘʥ ʤʘʰʠʥʘʣʘʨʜʘ ʙʘʩץʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɼᴅʩʪװʨʣʽ ʪʝʣʝʬʦʥ ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʤʝʥʰʽʢʪʽ VoIP ʰʝʰʽʤʜʝʨʽ ʙʘʩץʘʨʫ, 

ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʫ ʞᴅʥʝ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ װʰʽʥ ץʳʤʙʘʪ ʞᴅʥʝ ᴅʣʜʝץʘʡʜʘ ʢװʨʜʝʣʽ 

ʞʘʙʳץ ʘʨʭʠʪʝʢʪʫʨʘʣʘʨʜʳ ʘʫץʳʤʜʳ ʝʥʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ɸʰʳץ ʩʪʘʥʜʘʨʪʪʘʨʳ 

ʙʘʨ IP-ʪʝʣʝʬʦʥʠʷ ʞװʡʝʣʝʨʽʥ ʤʘʩʰʪʘʙʪʘʫ ᴅʣʜʝץʘʡʜʘ ʦשʘʡ ʞᴅʥʝ װʥʝʤʜʽ. ʉʫʨʝʪ-1 

 .ʣʙʘʩʳ ʢᴇʨʩʝʪʽʣʛʝʥײʩ שʤʳʩʳʥʳײʳʟ IP-ʪʝʣʝʬʦʥʠʷ ʞשʘʨʘץ
 

 
 

ʉʫʨʝʪ 1 - IP-ʪʝʣʝʬʦʥʠʷ ʞײʤʳʩʳʥʳש ʩײʣʙʘʩʳ 

 

 

 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ 

1. ɿʘʱʠʪʘ IP-ʪʝʣʝʬʦʥʠʠ // EFSOL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://efsol.ru/articles/protection-ip-telephony.html (ʜʘʪʘ ʜʦʩʪʫʧʘ 14.03.2022) 

2. Definition of Mobile Virtual Network Enabler (MVNE) - Gartner Information 

Technology Glossary // Gartner | Delivering Actionable, Objective Insight to Executives and Their 

Teams URL: https://www.gartner.com/en/information- technology/glossary/mvne-mobile-virtual-

network-enabler (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.03.2022). 

3. ʈʦʤʘʥʯʝʚʘ ʅ.ʀ. ʉʦʚʨʝʤʝʥʥʳʝ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ.- ʄ.: ʄɻʊʋ 

ɻɸ, 2017. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʄʆɹʀʃʔʅʓʍ ʇʈʀʃʆɾɽʅʀʁ  

ʇʆ ʇʆʂʋʇʂɽ ɸɺʀɸɹʀʃɽʊʆɺ 

 

ɹʘʡʨʘʤʦʚ ɸ.ʐ., ɽʨʛʘʰʝʚ ʀ.ʕ., ʅײʨסʘʣʠʝʚ ɽ.ʊ. 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ ʈʦʛʦʚʦʡ ɸ.ɺ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘ Android ʦʧʝʨʘʮʠʷʣʳϨ ʞϮʡʝʩʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ Aviata ʞϸʥʝ Aviasales 

ʤʦʙʠʣʴʜʽ Ϩʦʩʳʤʰʘʣʘʨʳʥ ʟʝʨʪʪʝʫʛʝ ʞϸʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫϤʘ ʘʨʥʘʣϤʘʥ. ɹϰʣ 

ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʣʝʨ Ϩʘʞʝʪʪʽ ϸʨʝʢʝʪʪʝʨʜʽϬ ʙʘʨʣʳϨ ʞʠʳʥʪʳϤʳʥ ʦʨʳʥʜʘʡ ʘʣʘʜʳ, ʦʣʘʨ 

ʘʚʠʘʮʠʷʣʳϨ ʙʠʣʝʪʪʝʨʜʽ ʙʨʦʥʜʘʫ ʞϸʥʝ ʩʘʪʳʧ ʘʣʫ Ϯʰʽʥ Ϩʦʣʜʘʥʳʣʘʜʳ. 

Summary: This article is devoted to the research and comparative analysis of Aviata and 

Aviasales mobile applications based on the Android operating system. These information systems 

are capable of performing the entire set of necessary actions, they are applicable for booking and 

buying airline tickets. 

 

ʇʨʦʛʨʘʤʤʫ AviaSales ʦʪʣʠʯʘʝʪ ʚʝʩʴʤʘ ʧʨʦʜʚʠʥʫʪʳʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʰʠʨʦʢʠʡ ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʦʩʪʝʡ [1]. ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 1.  

 

 
 

ʈʠʩʫʥʦʢ 1 - ɺʥʝʰʥʠʡ ʚʠʜ ʧʨʠʣʦʞʝʥʠʷ AviaSales 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝʜʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ 
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ʈʠʩʫʥʦʢ 2 - ɺʥʝʰʥʠʡ ʚʠʜ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ AviaSales 

 

ʇʘʢʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʩʨʘʚʥʠʚʘʪʴ 

ʩʪʦʠʤʦʩʪʴ; ʚʳʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ; ʫʪʦʯʥʝʥʠʝ ʟʘʢʘʟʘ; ʫʯʝʪ ʪʨʘʥʟʠʪʘ 
ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʇʨʠʣʦʞʝʥʠʝ AviataKZ - ʢʨʫʧʥʝʡʰʝʝ ʠʟ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʨʝʰʝʥʠʡ [2]. 

ʆʪʣʠʯʘʝʪʩʷ ʫʜʦʙʩʪʚʦʤ ʚ ʨʘʙʦʪʝ ʠ ʢʦʤʧʘʢʪʥʦʩʪʴʶ - ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 3. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ - ʫʜʦʙʩʪʚʦ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ - ʨʠʩʫʥʦʢ 4. 
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ʈʠʩʫʥʦʢ 3 - ɺʥʝʰʥʠʡ ʚʠʜ AviataKZ 

 

 
 

ʈʠʩʫʥʦʢ 4 - ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 
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ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥ ʚʥʝʰʥʠʡ ʚʠʜ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ 

 

 
 

ʈʠʩʫʥʦʢ 5 -  ɺʥʝʰʥʠʡ ʚʠʜ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ Aviata 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1.  ʊʫʟʦʚʩʢʠʡ ɸ.ʌ.  ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ web-ʧʨʠʣʦʞʝʥʠʡ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

ʜʣʷ ʚʫʟʦʚ.- ʄ.: ʠʟʜʘʪʝʣʴʩʪʚʦ ʖʨʘʡʪ, 2023.- 218 ʩ. 

2.  ʉʦʢʦʣʦʚʘ ɺ. ɺ.  ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ.- ʄ.: ʖʨʘʡʪ, 2021.- 175 ʩ. 
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 ʆɹʆʈʋɼʆɺɸʅʀɽ ɼʃʗ ɹɽʉʇʈʆɺʆɼʅʆʁ ʉɽʊʀ WI -FI 

 

ɹʘʣʪʘʙʘʝʚ ʅ.ʉ., ʅײʨʤʘʭʘʥ ɸ.ʋ., ɾʫʤʘסʘʣʠ ɸ.ɾ., ᴆʤʽʨʙʝʢ ʄ.ʄ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ- ʉʫʣʪʘʤʫʨʘʪʦʚ ɹ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ,ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ cʳʤʩʳʟ ʞʝʣʽʥʽϬ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʝ ʢʦʥʪʨʦʣʣʝʨʣʝʨ, ʢʽʨʫ 

ʥϮʢʪʝʣʝʨʽ, ʘʥʪʝʥʥʘʣʘʨ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʣʘʨ ʞϸʥʝ ϨʦʩϨʳʰʪʘʨ ʞʘʡʣʳ ʤϸʣʽʤʝʪʪʝʨ 

ϨʘʨʘʩʪʳʨʳʣϤʘʥ. ʉʳʤʩʳʟ ʪʝʭʥʦʣʦʛʠʷʥʳϬ Ϻʩʫʽʤʝʥ ʢϺʧʪʝʛʝʥ ʢʦʤʧʘʥʠʷʣʘʨ Wi-Fi ʞʝʣʽʣʝʨʽʥ 

ʝʥʛʽʟʫ Ϩʘʞʝʪʪʽʣʽʛʽʥʝ ʪʘʧ ʙʦʣʘʜʳ, ʙϰʣ ʞʘʙʜʳϨʪʳ ʤϰϨʠʷʪ ʪʘϬʜʘʫʜʳ Ϩʘʞʝʪ ʝʪʝʜʽ. 

ʂʦʥʪʨʦʣʣʝʨʣʝʨ ʞʝʣʽʥʽ ʙʘʩϨʘʨʘʜʳ, Ϩʘʫʽʧʩʽʟʜʽʢʪʽ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞϸʥʝ Ϻʥʽʤʜʽʣʽʢʪʽ 

ʞʘϨʩʘʨʪʘʜʳ, ʘʣ ʢʽʨʫ ʥϮʢʪʝʣʝʨʽ ϨϰʨʳʣϤʳʣʘʨʜʳ ʙʽʨʽʢʪʽʨʝʜʽ ʞϸʥʝ Ϩʘʤʪʫ ʘʡʤʘϤʳʥ 

Ϩʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʥʪʝʥʥʘʣʘʨ ʩʠʛʥʘʣʜʳ ʢϮʰʝʡʪʝʜʽ, ʘʣ ʢʦʤʤʫʪʘʪʦʨʣʘʨ ʢʽʨʫ ʥϮʢʪʝʣʝʨʽ ʤʝʥ 

ʢʦʥʪʨʦʣʣʝʨʣʝʨʜʽ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ, ʢϺʙʽʥʝʩʝ power over Ethernet ʪʝʭʥʦʣʦʛʠʷʩʳʥ Ϩʦʣʜʘʥʘʜʳ. 

ʉʳʤʩʳʟ ʞʝʣʽʣʝʨ ʀʥʪʝʨʥʝʪʢʝ Ϩʦʣ ʞʝʪʽʤʜʽʣʽʢ ʧʝʥ ʩʳʤʩʳʟ Ϻʟʘʨʘ ϸʨʝʢʝʪʪʝʩʫʜʽ Ϩʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ʢϮʥʜʝʣʽʢʪʽ ϺʤʽʨʜʽϬ ʞϸʥʝ ϸʨʪϮʨʣʽ ʩʘʣʘʣʘʨʜʳϬ ʘʞʳʨʘʤʘʩ ʙϺʣʽʛʽʥʝ ʘʡʥʘʣʜʳ. ʄʘϨʘʣʘʜʘ 

ʩʳʤʩʳʟ ʞʝʣʽʣʝʨʜʽϬ ʵʚʦʣʶʮʠʷʩʳ, ʦʣʘʨʜʳϬ ʪϮʨʣʝʨʽ, ʦʨʥʘʣʘʩʪʳʨʫ ϸʜʽʩʪʝʨʽ ʞϸʥʝ Ϻʥʽʤʜʽʣʽʢ 

ʧʘʨʘʤʝʪʨʣʝʨʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ, ʙϰʣ ʦʣʘʨʜʳϬ Ϩʘʟʽʨʛʽ ϨʦϤʘʤʜʘϤʳ ʤʘϬʳʟʜʳʣʳϤʳʥ ʪϮʩʽʥʫʛʝ 

ʢϺʤʝʢʪʝʩʝʜʽ. 

Summary: the article discusses information about controllers, access points, antennas, 

routers and switches to the main components of a wireless network. With the growth of wireless 

technology, many companies are faced with the need to implement Wi-Fi networks, which requires 

careful selection of equipment. Controllers manage the network, provide security, and improve 

performance, while access points connect devices and provide coverage. Antennas amplify the 

signal, and switches connect access points and controllers, often using power over Ethernet 

technology. Wireless networks have become an integral part of everyday life and various areas, 

providing access to the Internet and wireless interaction. The article discusses the evolution of 

wireless networks, their types, deployment methods and performance parameters, which will help to 

understand their importance in modern society. 

 

ɹʝʩʧʨʦʚʦʜʥʦʝ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ Wi-Fi ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ 

(ʪʘʢʠʤʠ ʢʘʢ ʩʤʘʨʪʬʦʥʳ, ʥʦʫʪʙʫʢʠ ʠ ʧʣʘʥʰʝʪʳ) ʠ ʀʥʪʝʨʥʝʪʦʤ ʠʣʠ ʣʦʢʘʣʴʥʳʤʠ 

ʩʝʪʷʤʠ. ɺʦʪ ʩʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʪʷʭ Wi-Fi[1]: 

1. ʄʘʨʰʨʫʪʠʟʘʪʦʨ 

ʅʘʟʥʘʯʝʥʠʝ: ʄʘʨʰʨʫʪʠʟʘʪʦʨ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ. ʆʥ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʚʘʰʝʤʫ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʫ (ISP) 

ʯʝʨʝʟ ʤʦʜʝʤ ʠ ʩʦʟʜʘʝʪ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ Wi-Fi, ʧʦʟʚʦʣʷʷ ʙʝʩʧʨʦʚʦʜʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ ʚʳʭʦʜʠʪʴ ʚ ʀʥʪʝʨʥʝʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ɼʚʫʭʜʠʘʧʘʟʦʥʥʳʡ (2,4 ɻɻʮ ʠ 5 ɻɻʮ) ʠʣʠ ʪʨʝʭʜʠʘʧʘʟʦʥʥʳʡ (ʜʦʙʘʚʣʝʥʘ 

ʧʦʜʜʝʨʞʢʘ 6 ɻɻʮ). 

ʉʪʘʥʜʘʨʪʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʪʘʢʠʝ ʢʘʢ Wi-Fi 5 (802.11ac) ʠʣʠ Wi-Fi 6 

(802.11ax). 

ʌʫʥʢʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʰʠʬʨʦʚʘʥʠʝ WPA3. 

ʇʦʨʪʳ ʜʣʷ ʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʧʦʨʪʳ Ethernet). 

2. ʄʦʜʝʤ 
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ʌʫʥʢʮʠʷ: ʄʦʜʝʤ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʝʪʠ ʚʘʰʝʛʦ ʧʨʦʚʘʡʜʝʨʘ (ʢʘʙʝʣʴʥʦʡ, 

DSL, ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ ʠʣʠ ʩʧʫʪʥʠʢʦʚʦʡ) ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʠʥʪʝʨʥʝʪ-ʩʠʛʥʘʣ ʚ 

ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʘʰʠʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ ʠ ʜʨʫʛʠʤʠ 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

DOCSIS ʜʣʷ ʢʘʙʝʣʴʥʳʭ ʤʦʜʝʤʦʚ. 

ʈʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʫʩʣʫʛʠ ʠʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ. 

3. ʊʦʯʢʘ ʜʦʩʪʫʧʘ (AP) 

ʌʫʥʢʮʠʷ: ʊʦʯʢʘ ʜʦʩʪʫʧʘ ʨʘʩʰʠʨʷʝʪ ʟʦʥʫ ʜʝʡʩʪʚʠʷ ʩʝʪʠ Wi-Fi, ʚʳʩʪʫʧʘʷ ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʩʪʘ ʤʝʞʜʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ ʠ ʫʜʘʣʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʟʦʥʳ ʜʝʡʩʪʚʠʷ ʩʝʪʠ[2]. ʊʦʯʢʠ ʜʦʩʪʫʧʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʙʦʣʴʰʠʭ ʜʦʤʘʭ, ʦʬʠʩʘʭ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʢʨʳʪʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʄʦʞʝʪ ʙʳʪʴ ʘʚʪʦʥʦʤʥʳʤ ʠʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨ. 

ʇʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʥʜʘʨʪʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. 

ʊʝʭʥʦʣʦʛʠʷ PoE (Power over Ethernet) ʫʧʨʦʱʘʝʪ ʫʩʪʘʥʦʚʢʫ, ʥʝ ʪʨʝʙʫʷ 

ʥʘʣʠʯʠʷ ʧʦʙʣʠʟʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʨʦʟʝʪʢʠ. 

4. ʋʜʣʠʥʠʪʝʣʴ Wi-Fi (ʨʝʪʨʘʥʩʣʷʪʦʨ) 

ʌʫʥʢʮʠʷ: ʋʜʣʠʥʠʪʝʣʴ Wi-Fi ʫʩʠʣʠʚʘʝʪ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʠʛʥʘʣ ʦʪ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʝʪ ʝʛʦ ʚ ʨʘʡʦʥʳ ʩʦ ʩʣʘʙʳʤ ʫʨʦʚʥʝʤ ʩʠʛʥʘʣʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʇʨʦʩʪʘʷ ʥʘʩʪʨʦʡʢʘ, ʯʘʩʪʦ ʧʨʦʩʪʦ ʧʦʜʢʣʶʯʠ ʠ ʨʘʙʦʪʘʡ. 

ʃʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ ʟʦʥ ʧʦʢʨʳʪʠʷ. 

5. ʉʝʪʯʘʪʘʷ ʩʠʩʪʝʤʘ Wi-Fi 

ʌʫʥʢʮʠʷ: ʉʝʪʯʘʪʳʝ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ ʠʣʠ ʩʧʫʪʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʧʦʢʨʳʪʠʝ Wi-Fi ʥʘ 

ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʩ 

ʫʜʣʠʥʠʪʝʣʷʤʠ, ʩʝʪʯʘʪʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʪʦʷʥʥʦʝ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʝ 

ʧʦʢʨʳʪʠʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʄʦʞʝʪ ʦʭʚʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ (ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ ʠʣʠ ʙʦʣʴʰʠʭ ʟʜʘʥʠʡ). 

ʉʘʤʦʦʧʪʠʤʠʟʠʨʫʶʱʠʡʩʷ, ʧʦʵʪʦʤʫ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʙʣʠʞʘʡʰʝʤʫ ʫʟʣʫ ʩ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʩʠʛʥʘʣʦʤ. 

ʇʨʦʩʪʘʷ ʥʘʩʪʨʦʡʢʘ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ. 

6. ɸʜʘʧʪʝʨʳ Wi-Fi (ʜʣʷ ʫʩʪʨʦʡʩʪʚ) 

ʅʘʟʥʘʯʝʥʠʝ: ɸʜʘʧʪʝʨʳ Wi-Fi ʧʦʟʚʦʣʷʶʪ ʪʘʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʢʘʢ 

ʥʘʩʪʦʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʥʦʫʪʙʫʢʠ ʠʣʠ ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ, ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʝʩʣʠ ʫ ʥʠʭ ʥʝʪ ʚʩʪʨʦʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ Wi-Fi. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʀʥʪʝʨʬʝʡʩ USB ʠʣʠ PCIe. 

ʈʘʟʣʠʯʥʳʝ ʩʪʘʥʜʘʨʪʳ Wi-Fi (Wi-Fi 5, Wi-Fi 6 ʠ ʪ.ʜ.). 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʥʝʰʥʠʝ 

ʘʥʪʝʥʥʳ. 
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7. ʉʝʪʝʚʳʝ ʘʜʘʧʪʝʨʳ Powerline 

ʌʫʥʢʮʠʷ: ʉʝʪʝʚʳʝ ʘʜʘʧʪʝʨʳ Powerline ʠʩʧʦʣʴʟʫʶʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʫ 

ʚʘʰʝʛʦ ʜʦʤʘ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʘʰʝʡ ʩʝʪʠ. ʆʜʠʥ ʘʜʘʧʪʝʨ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʨʦʟʝʪʢʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʜʨʫʛʦʡ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʨʦʟʝʪʢʝ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʚʘʤ ʥʫʞʝʥ ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚ ʧʦʤʝʱʝʥʠʷʭ, 

ʫʜʘʣʝʥʥʳʭ ʦʪ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 

ʅʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʠʤʝʶʪ ʚʩʪʨʦʝʥʥʳʡ Wi-Fi ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʫʜʘʣʝʥʥʳʭ ʨʘʡʦʥʘʭ. 

8. ʂʦʤʤʫʪʘʪʦʨʳ (ʜʣʷ ʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ) 

ʌʫʥʢʮʠʷ: ʉʝʪʝʚʦʡ ʢʦʤʤʫʪʘʪʦʨ ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʫʧʥʳʭ ʧʦʨʪʦʚ 

Ethernet ʚ ʩʝʪʠ, ʧʦʟʚʦʣʷʷ ʥʝʩʢʦʣʴʢʠʤ ʧʨʦʚʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ (ʢʦʤʧʴʶʪʝʨʘʤ, 

ʧʨʠʥʪʝʨʘʤ ʠ ʪ.ʜ.) ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʅʝʫʧʨʘʚʣʷʝʤʳʡ (ʙʘʟʦʚʳʡ ʨʝʞʠʤ "ʧʦʜʢʣʶʯʠ ʠ ʠʛʨʘʡ"). 

ʋʧʨʘʚʣʷʝʤʳʡ (ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʝʪʝʚʳʤ ʪʨʘʬʠʢʦʤ, 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ VLAN). 

9. ɸʥʪʝʥʥʳ Wi-Fi 

ʅʘʟʥʘʯʝʥʠʝ: ɺʥʝʰʥʠʝ ʘʥʪʝʥʥʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤ ʠʣʠ ʪʦʯʢʘʤ ʜʦʩʪʫʧʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠ ʢʘʯʝʩʪʚʘ 

ʩʠʛʥʘʣʘ. ʅʝʢʦʪʦʨʳʝ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʘʱʝʥʳ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʘʥʪʝʥʥʘʤʠ ʜʣʷ 

ʣʫʯʰʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʠʛʥʘʣʘ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʅʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ ʬʦʢʫʩʠʨʫʶʪ ʩʠʛʥʘʣ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɺʩʝʥʘʧʨʘʚʣʝʥʥʳʝ ʘʥʪʝʥʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʢʨʳʪʠʝ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

10. ʉʝʪʝʚʳʝ ʢʘʙʝʣʠ (Ethernet-ʢʘʙʝʣʠ) 

ʅʘʟʥʘʯʝʥʠʝ: ʍʦʪʷ ʢʘʙʝʣʠ Ethernet ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʨʦʛʦ ʙʝʩʧʨʦʚʦʜʥʳʤʠ, 

ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʫ 

ʠʣʠ ʢʦʤʤʫʪʘʪʦʨʫ[3]. ʆʥʠ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʛʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ, ʢʘʢ 

ʠʛʨʦʚʳʝ ʢʦʥʩʦʣʠ ʠʣʠ ʥʘʩʪʦʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʈʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ (Cat5e, Cat6, Cat7) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠ 

ʯʘʩʪʦʪʳ. 

11. ʂʦʥʪʨʦʣʣʝʨʳ Wi-Fi (ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʨʦʚʥʷ) 

ʅʘʟʥʘʯʝʥʠʝ: ɺ ʢʨʫʧʥʳʭ ʠʣʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʝʪʷʭ ʢʦʥʪʨʦʣʣʝʨʳ Wi-Fi 

ʫʧʨʘʚʣʷʶʪ ʥʝʩʢʦʣʴʢʠʤʠ ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʨʦʫʤʠʥʛʘ ʠ ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ ʤʝʞʜʫ ʫʟʣʘʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ: 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʝʪʝʚʳʤʠ ʧʦʣʠʪʠʢʘʤʠ, ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ 

ʤʦʥʠʪʦʨʠʥʛʦʤ. 

ʀʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʫʩʪʘʥʦʚʦʢ. 
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ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʉʪʘʥʜʘʨʪ Wi-Fi: ʈʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ Wi-Fi ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʢʦʨʦʩʪʠ 

ʠ ʬʫʥʢʮʠʠ. ʅʘʧʨʠʤʝʨ: 

Wi-Fi 5 (802.11ac): ʩʢʦʨʦʩʪʴ ʜʦ 3,5 ɻʙʠʪ/ʩ, ʧʦʜʜʝʨʞʢʘ ʜʚʫʭ ʜʠʘʧʘʟʦʥʦʚ 

(2,4 ɻɻʮ ʠ 5 ɻɻʮ). 

Wi-Fi 6 (802.11ax): ʩʢʦʨʦʩʪʴ ʜʦ 9,6 ɻʙʠʪ/ʩ, ʧʦʚʳʰʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʝʪʠ, ʫʚʝʣʠʯʝʥʥʦʝ ʚʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

Wi-Fi 6E: ɼʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʜʠʘʧʘʟʦʥʘ 6 ɻɻʮ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʩʢʦʨʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʧʝʨʝʛʨʫʟʢʠ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ: ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʜʝʨʞʠʚʘʶʪ ʰʠʬʨʦʚʘʥʠʝ 

WPA3, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ, ʯʝʤ WPA2. 
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ʊϮʡʽʥ: ϯʩʳʥʳʩ ʘʣʛʦʨʠʪʤʜʝʨʽ ʠʥʪʝʨʥʝʪ-ʜϮʢʝʥʜʝʨ Ϯʰʽʥ ʤʘϬʳʟʜʳ ϨϰʨʘʣϤʘ ʘʡʥʘʣʜʳ, 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʤʝʥ Ϻʟʘʨʘ ϸʨʝʢʝʪʪʝʩʫʜʽ ʞʝʢʝʣʝʥʜʽʨʫʛʝ ʞϸʥʝ ʩʘʪʳʧ ʘʣʫ ʳϨʪʠʤʘʣʜʳϤʳʥ 

ʘʨʪʪʳʨʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʘϨʘʣʘʜʘ ʘʣʛʦʨʠʪʤʜʝʨʜʽϬ ʥʝʛʽʟʛʽ ʪϮʨʣʝʨʽ, ʦʣʘʨʜʳϬ ʞϰʤʳʩ 

ϸʜʽʩʪʝʨʽ ʤʝʥ ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘʟʤϰʥʜʳ ʩϮʟʫ ʞϮʡʝʣʝʨʽ ʪʘʫʘʨʣʘʨʜʳϬ 

ʘʪʨʠʙʫʪʪʘʨʳʥʘ ʙʘϤʳʪʪʘʣϤʘʥ, ʘʣ ʙʽʨʣʝʩʢʝʥ ʩϮʟʫ ʢϮʪʧʝʛʝʥ Ϻʥʽʤʜʝʨʜʽ ʘʥʳϨʪʘʫϤʘ ʤϮʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʙʘʩϨʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳϬ Ϩʘʣʘʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. ϯʩʳʥʳʩʪʘʨʜʳ ϸʟʽʨʣʝʫ Ϯʣʢʝʥ 

ʜʝʨʝʢʪʝʨʤʝʥ ʞϰʤʳʩ ʽʩʪʝʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ ʞϸʥʝ Python ʞϸʥʝ R ʩʠʷϨʪʳ ʪʽʣʜʝʨʜʽ, ʩʦʥʜʘʡ-ʘϨ 

AWS, Google Cloud ʞϸʥʝ Microsoft Azure ʙϰʣʪʪʳϨ ʰʝʰʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʘʨϨʳʣʳ ʞϮʟʝʛʝ 

ʘʩʳʨʳʣʫʳ ʤϮʤʢʽʥ. ɹϰʣ ʞϮʡʝʣʝʨ ʪϰʪʳʥʫʰʳʣʘʨʜʳϬ ʘʜʘʣʜʳϤʳʥ ʘʨʪʪʳʨʘʜʳ, ʙʽʨʘϨ 

ϨϰʧʠʷʣʳʣʳϨ, Ϩʘʡʪʘ ʜʘʷʨʣʘʫ ʞϸʥʝ ʉʫʳϨ ʙʘʩʪʘʫ ʤϸʩʝʣʝʣʝʨʽʥʝ ʪʘʧ ʙʦʣʘʜʳ. ɹʦʣʘʰʘϨʪʘ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʙʦʣʞʘʤʜʳ ʘʥʘʣʠʪʠʢʘ ʞϸʥʝ ʪʝʨʝϬ ʞʝʢʝʣʝʥʜʽʨʫ ʠʥʪʝʛʨʘʮʠʷʩʳ 

ʢϮʪʽʣʫʜʝ, ʙϰʣ ʠʥʪʝʨʥʝʪ-ʜϮʢʝʥʜʝʨʛʝ ʦʜʘʥ ʜʘ ʜϸʣ ʞϸʥʝ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ϰʩʳʥʳʩʪʘʨ ʞʘʩʘʫϤʘ 

ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Summary: Recommendation algorithms have become an important tool for online stores, 

allowing them to personalize user interaction and increase the likelihood of a purchase. The article 

discusses the main types of algorithms, their methods of operation and advantages. Content 

filtering systems are focused on product attributes, while collaborative filtering is based on the 

preferences of other users, allowing unexpected products to be detected. Developing 

recommendations requires working with big data and can be done using languages such as Python 

and R, as well as cloud solutions from AWS, Google Cloud and Microsoft Azure. These systems 
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increase customer loyalty, but face privacy, retraining, and cold start issues. In the future, the 

integration of artificial intelligence, predictive analytics and in-depth personalization is expected, 

which will allow online stores to create even more accurate and personalized offers. 

 

ɸʣʛʦʨʠʪʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʪʘʣʠ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʦʧʳʪʘ ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʢʣʠʝʥʪʘʤ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʧʦʚʝʜʝʥʠʷ[1]. ɺ ʫʩʣʦʚʠʷʭ 

ʥʘʩʳʱʝʥʥʦʛʦ ʨʳʥʢʘ, ʛʜʝ ʚʳʙʦʨ ʪʦʚʘʨʦʚ ʦʛʨʦʤʝʥ, ʩʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦʤʦʛʘʶʪ ʧʦʢʫʧʘʪʝʣʷʤ ʙʳʩʪʨʦ ʥʘʭʦʜʠʪʴ ʪʦ, ʯʪʦ ʦʥʠ ʠʱʫʪ, ʠ ʜʘʞʝ ʦʪʢʨʳʚʘʪʴ 

ʜʣʷ ʩʝʙʷ ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ. ʕʪʠ ʘʣʛʦʨʠʪʤʳ 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʜʘʞ, ʧʦʚʳʰʝʥʠʠ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ 

ʠ ʫʣʫʯʰʝʥʠʠ ʦʙʱʝʛʦ ʦʧʳʪʘ ʧʦʢʫʧʦʢ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ 

ʪʠʧʳ ʘʣʛʦʨʠʪʤʦʚ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʠʭ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʠ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʨʥʝʪ-

ʪʦʨʛʦʚʣʶ. 

ɸʣʛʦʨʠʪʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ 

ʪʠʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ[2]. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʬʠʣʴʪʨʘʮʠʶ ʧʦ ʩʦʜʝʨʞʠʤʦʤʫ, 

ʢʦʣʣʘʙʦʨʘʪʠʚʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʠ ʛʠʙʨʠʜʥʳʝ ʤʝʪʦʜʳ. 

ʌʠʣʴʪʨʘʮʠʷ ʧʦ ʩʦʜʝʨʞʠʤʦʤʫ (Content-based Filtering) 

ʌʠʣʴʪʨʘʮʠʷ ʧʦ ʩʦʜʝʨʞʠʤʦʤʫ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʘʤʠʭ ʪʦʚʘʨʦʚ ʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʠʩʪʝʤʘ ʠʟʫʯʘʝʪ, ʢʘʢʠʝ ʪʦʚʘʨʳ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʮʝʥʠʚʘʣʠ ʚʳʩʦʢʦ, ʠ ʨʝʢʦʤʝʥʜʫʝʪ ʧʦʭʦʞʠʝ ʧʨʦʜʫʢʪʳ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʭ ʘʪʨʠʙʫʪʘʭ[3]. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʷʚʠʣ ʠʥʪʝʨʝʩ 

ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʥʠʛʝ, ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʧʨʝʜʣʦʞʠʪʴ ʜʨʫʛʠʝ ʢʥʠʛʠ ʪʦʛʦ ʞʝ 

ʘʚʪʦʨʘ ʠʣʠ ʚ ʪʦʤ ʞʝ ʞʘʥʨʝ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʥʦʚʠʥʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʨʝʡʪʠʥʛʘ, ʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʪʝʨʝʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ, ʦʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʫʧʫʩʪʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʪʝʨʝʩʥʳʝ ʪʦʚʘʨʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʭ, ʯʪʦ ʫʞʝ 

ʥʨʘʚʠʣʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʂʦʣʣʘʙʦʨʘʪʠʚʥʘʷ ʬʠʣʴʪʨʘʮʠʷ (Collaborative Filtering) 

ʂʦʣʣʘʙʦʨʘʪʠʚʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ 

ʤʥʦʞʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ[4]. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ: 

ǒ ʄʝʪʦʜ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (User-based): ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʠʤʝʶʱʠʝ ʩʭʦʞʠʝ ʚʢʫʩʳ, ʙʫʜʫʪ 

ʧʨʝʜʧʦʯʠʪʘʪʴ ʧʦʭʦʞʠʝ ʪʦʚʘʨʳ. ɽʩʣʠ ʜʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʮʝʥʠʣʠ ʦʜʠʥʘʢʦʚʳʝ 

ʧʨʦʜʫʢʪʳ, ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʦʚʘʨʳ, ʢʦʪʦʨʳʝ ʦʜʠʥ ʠʟ ʥʠʭ ʢʫʧʠʣ, 

ʜʨʫʛʦʤʫ. 
ǒ ʄʝʪʦʜ ʧʨʝʜʤʝʪʦʚ (Item-based): ɺʤʝʩʪʦ ʘʥʘʣʠʟʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʵʪʦʪ 

ʧʦʜʭʦʜ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʩʘʤʠʭ ʪʦʚʘʨʘʭ. ʆʥ ʚʳʷʚʣʷʝʪ, ʢʘʢʠʝ ʪʦʚʘʨʳ ʯʘʩʪʦ 

ʧʦʢʫʧʘʶʪʩʷ ʚʤʝʩʪʝ, ʠ ʧʨʝʜʣʘʛʘʝʪ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʫʧʠʚʰʠʝ ʦʜʠʥ ʩʤʘʨʪʬʦʥ, ʪʘʢʞʝ ʧʨʠʦʙʨʝʣʠ ʯʝʭʦʣ, ʩʠʩʪʝʤʘ 

ʤʦʞʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʵʪʦʪ ʯʝʭʦʣ ʜʨʫʛʠʤ ʧʦʢʫʧʘʪʝʣʷʤ ʩʤʘʨʪʬʦʥʘ. 
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ǒ ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʷʟʳʢʠ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʢʦʤʝʥʜʘʮʠʡ ð ʵʪʦ Python ʠ R. Python ʧʨʝʜʣʘʛʘʝʪ 

ʙʦʛʘʪʳʡ ʥʘʙʦʨ ʙʠʙʣʠʦʪʝʢ, ʪʘʢʠʭ ʢʘʢ NumPy, Pandas, SciPy ʠ Scikit-learn, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. R ʪʘʢʞʝ 

ʠʤʝʝʪ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ǒ ʌʨʝʡʤʚʦʨʢʠ ʠ ʧʣʘʪʬʦʨʤʳ: ʉʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʅʘʧʨʠʤʝʨ, Apache Mahout 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʠʙʣʠʦʪʝʢʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ TensorFlow ʠ PyTorch ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ. 

ǒ ʆʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ: ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʝʨʝʭʦʜʷʪ ʥʘ ʦʙʣʘʯʥʳʝ 

ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ AWS, Google Cloud ʠ Microsoft Azure, ʢʦʪʦʨʳʝ 

ʧʨʝʜʣʘʛʘʶʪ ʛʦʪʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʩʝʨʚʠʩʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʦʙʣʝʛʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. 

ɸʣʛʦʨʠʪʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʤ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ[5]: 

ǒ ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʘʞ: ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʢʫʧʢʠ. ʇʦʢʫʧʘʪʝʣʠ ʯʘʱʝ ʧʨʠʥʠʤʘʶʪ 

ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʭ ʠʥʪʝʨʝʩʘʤ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʨʝʜʥʝʛʦ ʯʝʢʘ ʠ ʦʙʲʝʤʘ ʧʨʦʜʘʞ. 
ǒ ʋʣʫʯʰʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʧʳʪʘ: ʉʠʩʪʝʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦʤʦʛʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʳʩʪʨʝʝ ʥʘʭʦʜʠʪʴ ʠʥʪʝʨʝʩʫʶʱʠʝ ʠʭ ʪʦʚʘʨʳ, ʯʪʦ 

ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʧʦʢʫʧʦʢ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ ʧʨʠʷʪʥʳʤ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʦʚʳʰʝʥʠʶ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʠʭ ʣʦʷʣʴʥʦʩʪʠ. 

ǒ ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʢʦʥʪʝʥʪʘ: ʈʝʢʦʤʝʥʜʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ 

ʧʦʜ ʫʥʠʢʘʣʴʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʙʦʣʝʝ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʠ ʨʝʣʝʚʘʥʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ 

ʩʚʷʟʴ ʩ ʢʣʠʝʥʪʘʤʠ ʠ ʫʚʝʣʠʯʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʚʪʦʨʥʳʭ ʧʦʢʫʧʦʢ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʘʣʛʦʨʠʪʤʳ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʨʷʜʦʤ ʚʳʟʦʚʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ[6]: 

ǒ ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ: ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʜʘʥʥʳʤ. ʅʝʧʦʣʥʳʝ, ʫʩʪʘʨʝʚʰʠʝ ʠʣʠ 

ʥʝʪʦʯʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʘʚʠʣʴʥʳʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢ ʧʦʪʝʨʝ ʢʣʠʝʥʪʦʚ. 
ǒ ʇʨʦʙʣʝʤʳ ʩ ʧʝʨʝʦʙʫʯʝʥʠʝʤ: ɸʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʧʝʨʝʦʙʫʯʘʪʴʩʷ ʥʘ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʪʨʝʙʫʝʪ ʨʝʛʫʣʷʨʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ ʤʦʜʝʣʝʡ ʠ ʜʘʥʥʳʭ. 

ǒ ʕʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʳʟʳʚʘʝʪ ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʥʦʨʤʳ ʠ ʵʪʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ, 

ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʢʣʠʝʥʪʦʚ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʚʝʨʠʝ. 
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ǒ ʍʦʣʦʜʥʳʡ ʩʪʘʨʪ: ʕʪʘ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʥʦʚʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʠʣʠ ʪʦʚʘʨʳ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʂʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴ ʩʧʦʩʦʙʳ ʦʙʭʦʜʘ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ 

ʚʥʝʜʨʝʥʠʷ ʦʧʨʦʩʦʚ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʫʣʷʨʥʳʭ ʪʦʚʘʨʦʚ. 

ʕʪʠ ʚʳʟʦʚʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ ʥʘʜ 

ʘʣʛʦʨʠʪʤʘʤʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʠʭ ʦʧʪʠʤʠʟʘʮʠʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʠʭ 

ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʆʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʠ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʛʠʙʢʦʩʪʠ, ʦʙʣʘʯʥʳʝ 

ʨʝʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ 

ʨʝʢʦʤʝʥʜʘʮʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʧʨʦʩʝ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʨʝʩʫʨʩʘʤʠ[7]. ɼʣʷ ʫʩʧʝʰʥʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʠ ʧʦʜʭʦʜʳ, ʫʣʫʯʰʘʪʴ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʠ ʩʦʙʣʶʜʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ɹʫʜʫʱʝʝ ʘʣʛʦʨʠʪʤʦʚ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʚʳʛʣʷʜʠʪ ʤʥʦʛʦʦʙʝʱʘʶʱʝ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʂʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʘʣʛʦʨʠʪʤʳ, ʙʫʜʫʪ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝ ʪʦʣʴʢʦ ʫʜʝʨʞʠʚʘʪʴ 

ʢʣʠʝʥʪʦʚ, ʥʦ ʠ ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʠ 

ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘ ʨʳʥʢʝ. 
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ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

Summary: This article discusses the types of security threats of web applications, their 

features and advantages. 
  

ɺʝʙ-ץʦʩʳʤʰʘʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʮʠʬʨʣʳץ 

ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʞʝʢʝ, ʽʩʢʝʨʣʽʢ 

ʞᴅʥʝ װʢʽʤʝʪʪʽʢ ʦʧʝʨʘʮʠʷʣʘʨ װʰʽʥ ʚʝʙ-ץʳʟʤʝʪʪʝʨʛʝ ʪᴅʫʝʣʜʽʣʽʢʪʽש ʘʨʪʫʳʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ[1]. ɺʝʙ-ץʦʩʳʤʰʘʣʘʨ ײץʧʠʷʣʳʣʳץץʘ, ʪײʪʘʩʪʳץץʘ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽץ שʦʣ 

ʞʝʪʽʤʜʽʣʽʛʽʥʝ ʥץײʩʘʥ ʢʝʣʪʽʨʫʽ ʤװʤʢʽʥ ʢᴇʧʪʝʛʝʥ ץʘʫʽʧʩʽʟʜʽʢ ץʘʪʝʨʣʝʨʽʥʝ ʙʝʡʽʤ. 

ɹײʣ ץʘʫʽʧʪʝʨʜʽ ʰʘʙʫʳʣ ʪװʨʽʥʝ, ʧʘʡʜʘʣʘʥʳʣסʘʥ ʦʩʘʣʜʳץץʘ ʞᴅʥʝ ʥᴅʪʠʞʝʩʽʥʜʝ 

 שʦʩʳʤʰʘʣʘʨʜʳץ-ʘʨʘʡ ʞʽʢʪʝʫʛʝ ʙʦʣʘʜʳ. ʊᴇʤʝʥʜʝ ʚʝʙץ ʘ ᴅʩʝʨʽʥʝסʦʣʜʘʥʙʘץ

 :ʪʳ ʞʽʢʪʝʣʫʽ ʢʝʣʪʽʨʽʣʛʝʥץʞʘʥ-ʞʘ שʘʪʝʨʣʝʨʜʽץ ʘʫʽʧʩʽʟʜʽʛʽʥʝ ʪᴇʥʝʪʽʥץ

1. ɽʥʛʽʟʫʜʽ ʊʝʢʩʝʨʫ ʆʩʘʣʜʳץʪʘʨʳ 

ɹײʣ ʟʠʷʥʜʳ ʜʝʨʝʢʪʝʨʜʽץ שʦʣʜʘʥʙʘסʘ ʢʽʨʫʽʥʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʧʘʡʜʘʣʘʥʫʰʳ ʝʥʛʽʟʫʽʥʽש ʞʝʪʢʽʣʽʢʩʽʟ ʪʝʢʩʝʨʽʣʫʽʥʝʥ ʪʫʳʥʜʘʡʪʳʥ ʦʩʘʣʜʳץʪʘʨ. 

SQL ʀʥʲʝʢʮʠʷʩʳ (SQLi): ʐʘʙʫʳʣʜʘʫʰʳʣʘʨ SQL ʩײʨʘʫʣʘʨʳʥʜʘ 

ʧʘʡʜʘʣʘʥʫʰʳ ʢʽʨʽʩʪʝʨʽʥ ʜײʨʳʩ ʧʘʡʜʘʣʘʥʙʘʫʜʳ ʧʘʡʜʘʣʘʥʘʜʳ, ʙײʣ ʦʣʘʨסʘ 

ʜʝʨʝʢץʦʨʜʘ ʝʨʽʢʪʽ SQL ʧᴅʨʤʝʥʜʝʨʽʥ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

ʜʝʨʝʢʪʝʨʛʝ ʨץײʩʘʪʩʳʟ ץʦʣ ʞʝʪʢʽʟʫʛʝ, ʜʝʨʝʢʪʝʨʜʽש ʙװʣʽʥʫʽʥʝ ʥʝʤʝʩʝ ʪʽʧʪʽ 

ʜʝʨʝʢץʦʨʜʳש ʪʦʣʳץ ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʉʘʡʪʘʨʘʣʳץ ʉʮʝʥʘʨʠʡ (XSS): xss ʰʘʙʫʳʣʜʘʫʰʳ ʟʠʷʥʜʳ ʩʮʝʥʘʨʠʡʣʝʨʜʽ 

ʢʝʡʽʥʽʨʝʢ ʞᴅʙʽʨʣʝʥʫʰʽʥʽש ʙʨʘʫʟʝʨʽ ʦʨʳʥʜʘʡʪʳʥ ʤʘʟʤײʥסʘ ʝʥʛʽʟʛʝʥ ʢʝʟʜʝ ʧʘʡʜʘ 

ʙʦʣʘʜʳ. ɹײʣ ʩʝʘʥʩʪʳ ײʨʣʘʫסʘ, ʟʠʷʥʜʳ ʩʘʡʪʪʘʨסʘ ץʘʡʪʘ ʙʘסʳʪʪʘʫסʘ ʥʝʤʝʩʝ 

ʜʝʨʝʢʪʝʨʜʽ ײʨʣʘʫסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. XSS װʰ ʪװʨʽ ʙʘʨ: 

ʉʘץʪʘʣסʘʥ XSS: ɿʠʷʥʜʳ ʩʮʝʥʘʨʠʡ ʤʘץʩʘʪʪʳ ʩʝʨʚʝʨʜʝ ʪײʨʘץʪʳ ʩʘץʪʘʣʘʜʳ. 

ʐʘסʳʣʳʩץʘʥ XSS: ʉʮʝʥʘʨʠʡ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʩײʨʘʫʳʥʘ ʞʘʫʘʧ ʨʝʪʽʥʜʝ 

ʚʝʙ-ʩʝʨʚʝʨʜʝʥ ʢᴇʨʩʝʪʽʣʝʜʽ. 

DOM ʥʝʛʽʟʽʥʜʝʛʽ XSS: ʰʘʙʫʳʣ ʢʣʠʝʥʪ ɾʘסʳʥʜʘ ʆʨʳʥ ʘʣʘʜʳ, ʆʥʜʘ 

JavaScript DOM ʦʨʪʘʩʳʥ ᴇʟʛʝʨʪʝʜʽ. 

ʉʘʡʪʘʨʘʣʳץ ʉײʨʘʥʳʩʪʳ פʦʣʜʘʥ ɾʘʩʘʫ (CSRF): CSRF ʚʝʙ-ץʦʩʳʤʰʘʥʳש 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʙʨʘʫʟʝʨʽʥʝ ʜʝʛʝʥ ʩʝʥʽʤʽʥ ʧʘʡʜʘʣʘʥʳʧ, ʦʥʳ ʰʘʙʫʳʣʜʘʫʰʳʥʳש 

ʘʪʳʥʘʥ ץʘʞʝʪʩʽʟ ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʫסʘ ʘʣʜʘʡʜʳ. ɹײʣ ʪʽʨʢʝʣʛʽ ʧʘʨʘʤʝʪʨʣʝʨʽʥ 

ᴇʟʛʝʨʪʫ, ʩʘʪʳʧ ʘʣʫʣʘʨ ʞʘʩʘʫ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ʨץײʩʘʪ ʝʪʽʣʤʝʛʝʥ ᴅʨʝʢʝʪʪʝʨʛʝ 

ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʇᴅʨʤʝʥʜʽ ɽʥʛʽʟʫ: ʙײʣ ʰʘʙʫʳʣʜʘʫʰʳ ʞװʡʝʣʽʢ ʜʝשʛʝʡʜʝʛʽ ʢʦʤʘʥʜʘʣʘʨʜʳ 

ʚʝʙ-ץʦʩʳʤʰʘסʘ ʟʘʨʘʨʩʳʟʜʘʥʜʳʨʳʣʤʘסʘʥ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʝʥʛʽʟʝ ʘʣסʘʥ ʢʝʟʜʝ ʦʨʳʥ 
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ʘʣʘʜʳ. ʉʦʜʘʥ ʢʝʡʽʥ ʙʘסʜʘʨʣʘʤʘ ʦʩʳ ʢʦʤʘʥʜʘʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ, ʙײʣ ʞװʡʝʥʽש 

ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

LDAP ʀʥʲʝʢʮʠʷʩʳ: ʩײʨʘʫ ʞʦʣʳʥʘ ʟʠʷʥʜʳ ʝʥʛʽʟʫʜʽ ʝʥʛʽʟʫ ʘʨץʳʣʳ ɾʝשʽʣ 

ʂʘʪʘʣʦʛץʘ ʂʽʨʫ ʇʨʦʪʦʢʦʣʳʥʳש (LDAP) ʩײʨʘʫʣʘʨʳʥ ʤʘʥʠʧʫʣʷʮʠʷʣʘʫʜʳ 

 ʩʘʪʩʳʟ ʢʽʨʫʛʝץײʳʟʤʝʪʪʝʨʽʥʝ ʨץ ʘ ʢʘʪʘʣʦʛסʣ ʰʘʙʫʳʣʜʘʫʰʳײʘʤʪʠʜʳ, ʙפ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

2. ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʞᴅʥʝ ʩʝʘʥʩʪʳ ʙʘʩץʘʨʫ ʦʩʘʣʜʳץʪʘʨʳ 

ɹײʣ ʦʩʘʣʜʳץʪʘʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʞʝʢʝ ʙʘʩʳʥ ʪʝʢʩʝʨʝʪʽʥ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʩʝʘʥʩ ʜʝʨʝʢʪʝʨʽʥ ʙʘʩץʘʨʘʪʳʥ ʤʝʭʘʥʠʟʤʜʝʨʛʝ ʥץײʩʘʥ ʢʝʣʪʽʨʝʜʽ[2]. 

 ʤᴅʪʽʥʜʝ ʥʝʤʝʩʝ ץʧʠʷ ʩᴇʟʜʝʨ ʘʰʳײץ ʪʘʫ: ʝʛʝʨץʧʠʷ ʉᴇʟʜʽ ʉʘײפ ʘʫʽʧʩʽʟפ

ᴅʣʩʽʟ ʰʠʬʨʣʘʥסʘʥ ʧʽʰʽʤʜʝʨʜʝ ʩʘץʪʘʣʩʘ, ʙײʟʳʣסʘʥ ʞʘסʜʘʡʜʘ ʰʘʙʫʳʣʜʘʫʰʳʣʘʨ 

ʦʣʘʨʜʳ ʦשʘʡ ʰʳסʘʨʳʧ ʘʣʘʜʳ. ɹײʣ ʰʦʪʪʳ ʠʝʤʜʝʥʫʛʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʉʝʘʥʩʪʳ ײʨʣʘʫ: ʐʘʙʫʳʣʜʘʫʰʳʣʘʨ ʩʝʘʥʩ ʪʘשʙʘʣʘʫʳʰʪʘʨʳʥ ײʨʣʘʡʜʳ 

(ʤʳʩʘʣʳ, xss ʥʝʤʝʩʝ ʞʝʣʽʥʽ ײʩʪʘʧ ʘʣʫ ʘʨץʳʣʳ) ʟʘשʜʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʨʝʪʽʥʜʝ 

ʢᴇʨʽʥʫ װʰʽʥ, ʦʣʘʨʜʳש ʝʩʝʧʪʽʢ ʞʘʟʙʘʣʘʨʳʥʘ ʨץײʩʘʪʩʳʟ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

ɹײʟʳʣסʘʥ ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ: ײץʧʠʷ ʩᴇʟ ʩʘʷʩʘʪʳʥʳש ʥʘʰʘʨʣʳסʳ, ʢᴇʧ 

ʬʘʢʪʦʨʣʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳש ʙʦʣʤʘʫʳ ʥʝʤʝʩʝ ʩʝʘʥʩʪʳש ʢװʪʫ ʫʘץʳʪʳʥ ʜײʨʳʩ 

ʧʘʡʜʘʣʘʥʙʘʫ ʩʠʷץʪʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳש ᴄʣʩʽʟ ʤʝʭʘʥʠʟʤʜʝʨʽ 

ʰʘʙʫʳʣʜʘʫʰʳʣʘʨסʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳ ʘʡʥʘʣʳʧ ᴇʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʘʫʽʧʩʽʟ ʊʽʢʝʣʝʡ ʅʳʩʘʥ ʉʽʣʪʝʤʝʣʝʨʽ (IDOR): IDOR ʰʘʙʫʳʣʜʘʨʳʥʜʘפ

ʰʘʙʫʳʣʜʘʫʰʳʣʘʨ ʙʘʩץʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʧʨʦʬʠʣʴʜʝʨʽ ʥʝʤʝʩʝ ʬʘʡʣʜʘʨʳ 

ʩʠʷץʪʳ ʢʽʨʫʛʝ ʨץײʩʘʪʳ ʞʦץ ʨʝʩʫʨʩʪʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫʰʳ ʝʥʛʽʟʫʽʥ 

(ʄʓʉɸʃʓ, URL ʧʘʨʘʤʝʪʨʣʝʨʽ) ʙʘʩץʘʨʘʜʳ. 

3. ɸʚʪʦʨʠʟʘʮʠʷʥʳש ʦʩʘʣʜʳץʪʘʨʳ 

ɸʚʪʦʨʠʟʘʮʠʷʥʳש ʦʩʘʣʜʳץʪʘʨʳ ʰʘʙʫʳʣʜʘʫʰʳ ʨʝʩʫʨʩʪʘʨסʘ ʨץײʩʘʪʩʳʟ ץʦʣ 

ʞʝʪʢʽʟʫ װʰʽʥ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʙʘʩץʘʨʫ ʤʝʭʘʥʠʟʤʜʝʨʽʥʜʝʛʽ ᴅʣʩʽʟ ʞʘץʪʘʨʜʳ ʘʡʥʘʣʳʧ 

ᴇʪʢʝʥʜʝ ʥʝʤʝʩʝ ʧʘʡʜʘʣʘʥסʘʥʜʘ ʦʨʳʥ ʘʣʘʜʳ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʜʳש ʘʨʪʫʳ: ʐʘʙʫʳʣʜʘʫʰʳʣʘʨ ᴇʟʜʝʨʽʥʽש 

ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʘʨʪʪʳʨʫ װʰʽʥ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʙʘʩץʘʨʫʜʘסʳ ᴅʣʩʽʟ ʞʘץʪʘʨʜʳ 

ʥʝʤʝʩʝ ץʘʪʝ ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ, ʢᴇʙʽʥʝʩʝ ʩʪʘʥʜʘʨʪʪʳ 

ʧʘʡʜʘʣʘʥʫʰʳʜʘʥ ᴅʢʽʤʰʽʛʝ ʜʝʡʽʥ. 

ɹײʟʳʣסʘʥ פʘʪʳʥʘʩʪʳ ɹʘʩץʘʨʫ: ʙײʣ ץʦʣʜʘʥʙʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʣʘʥסʘʥ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʪʳʥ ʥʝʤʝʩʝ ᴇʟʛʝʨʪʝ ʘʣʘʪʳʥ ʰʝʢʪʝʫʣʝʨʜʽ ʜײʨʳʩ 

 ʘʥ ʢʝʟʜʝ ʦʨʳʥ ʘʣʘʜʳ. ʄʳʩʘʣ ʨʝʪʽʥʜʝ, ʇɸʁɼɸʃɸʅʋʐʓ URLסʦʣʜʘʥʙʘץ

ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʥʝʤʝʩʝ HTTP ʪʘץʳʨʳʧʪʘʨʳʥ ʤʘʥʠʧʫʣʷʮʠʷʣʘʫ ʘʨץʳʣʳ ʙʘʩץʘ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʜʝʨʝʢʪʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

ʐʘʤʘʜʘʥ ʪʳʩ ʈץײʩʘʪʪʘʨ: ʇʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʨץײʩʘʪ ʝʪʽʣʤʝʛʝʥ ᴅʨʝʢʝʪʪʝʨʜʽ 

ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʰʘʤʘʜʘʥ ʪʳʩ ʨץײʩʘʪʪʘʨ ʙʝʨʽʣʫʽ ʤװʤʢʽʥ (ʤʳʩʘʣʳ, 

 .(ʘʥ ʢʝʟʜʝ ᴅʢʽʤʰʽʛʝ ʢʽʨʫסʘʞʝʪ ʙʦʣʤʘץ

 ʟʳʣʫʳײʙ שʘʫʽʧʩʽʟʜʽʢ ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥʳפ .4

ɹײʣ ʥʘʰʘʨ ʢʦʥʬʠʛʫʨʘʮʠʷʜʘʥ ʥʝʤʝʩʝ ʚʝʙ-ʙʘסʜʘʨʣʘʤʘʜʘסʳ, ʩʝʨʚʝʨʜʝʛʽ 

ʥʝʤʝʩʝ ʙʘʩץʘ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʛʽ ᴅʜʝʧʢʽ ʧʘʨʘʤʝʪʨʣʝʨʜʝʥ ʪʫʳʥʜʘʡʪʳʥ ʤᴅʩʝʣʝʣʝʨ. 

ᴄʜʝʧʢʽ ʊʽʨʢʝʣʛʽ ɼʝʨʝʢʪʝʨʽ: ᴅʜʝʧʢʽ ʧʘʡʜʘʣʘʥʫʰʳ ʘʪʪʘʨʳ ʤʝʥ ײץʧʠʷ 

ʩᴇʟʜʝʨʤʝʥ (ʤʳʩʘʣʳ, "ᴅʢʽʤʰʽ") ʞʝʪʢʽʟʽʣʝʪʽʥ ɺʝʙ-ץʦʣʜʘʥʙʘʣʘʨ ʥʝʤʝʩʝ ץʳʟʤʝʪʪʝʨ 
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") ᴇʟʛʝʨʪʽʣʤʝʛʝʥ ʞʘסʜʘʡʜʘ ʰʘʙʫʳʣסʘ ʦʩʘʣ. 

ɸʰʳײפ ץʧʠʷ ɼʝʨʝʢʪʝʨ: פʘʪʝ ʂʦʥʬʠʛʫʨʘʮʠʷʣʘʥסʘʥ ʚʝʙ-ʩʝʨʚʝʨʣʝʨ ʥʝʤʝʩʝ 

 ʧʘʨʘʪ ʙʝʨʝץʰʽʥ ʘװ ʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫץʘ ʦʩʘʣʜʳסʦʣʜʘʥʙʘʣʘʨ ʰʘʙʫʳʣʜʘʫʰʳʣʘʨץ

ʘʣʘʪʳʥ ײץʧʠʷ ʜʝʨʝʢʪʝʨʜʽ (ʤʳʩʘʣʳ, ץʘʪʝ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʨ, ʩʘץʪʳץ ʢᴇʰʽʨʤʝ 

ʬʘʡʣʜʘʨʳ ʥʝʤʝʩʝ ʙʘʩʪʘʧץʳ ʢʦʜ) ʘʰʫʳ ʤװʤʢʽʥ. 

 ʦʩʫץ ʳʟʤʝʪʪʝʨʜʽ ɯʩʢʝץ ʘʞʝʪ ʝʤʝʩץ :ʳʟʤʝʪʪʝʨ ʥʝʤʝʩʝ ʇʦʨʪʪʘʨפ ʘʞʝʪ ɽʤʝʩפ

ʥʝʤʝʩʝ ץʘʞʝʪ ʝʤʝʩ ʧʦʨʪʪʘʨʜʳ ʘʰʳץ ץʘʣʜʳʨʫ ץʦʩʳʤʰʘ ʰʘʙʫʳʣ ʚʝʢʪʦʨʣʘʨʳʥ 

ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ɺʝʙ-ʙʘסʜʘʨʣʘʤʘ ʙʘʡץʘʫʩʳʟʜʘ ʜʝʨʝʢץʦʨʜʳ ʥʝʤʝʩʝ ᴅʢʽʤʰʽ 

ʠʥʪʝʨʬʝʡʩʪʝʨʽʥ ʠʥʪʝʨʥʝʪʢʝ ʰʳסʘʨʫʳ ʤװʤʢʽʥ. 

ʊװʟʝʪʽʣʤʝʛʝʥ ɹʘסʜʘʨʣʘʤʘʣʳײפ ץʨʘʣ: ץʦʣʜʘʥʙʘʥʳ ʥʝʤʝʩʝ ʦʥʳש ʥʝʛʽʟʛʽ 

ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣ ײץʨʘʤʜʘʩʪʘʨʳʥ (ʤʳʩʘʣʳ, ʚʝʙ-ʩʝʨʚʝʨʣʝʨ, ʢʽʪʘʧʭʘʥʘʣʘʨ 

ʥʝʤʝʩʝ ʬʨʝʡʤʚʦʨʢʪʘʨ) ʞװʡʝʣʽ ʪװʨʜʝ ʞʘשʘʨʪʧʘʫ ʥʝʤʝʩʝ ʞʘʤʘʫ ʞʘʩʘʤʘʫ ʙʝʣʛʽʣʽ 

ʦʩʘʣʜʳץʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʘ ʘʰʳץ ץʘʣʜʳʨʫʳ ʤװʤʢʽʥ. 

5. ɼʝʨʝʢʪʝʨʜʽײפ שʧʠʷ ʕʢʩʧʦʟʠʮʠʷʩʳ 

ʆʩʘʣʜʳץʪʘʨʜʳש ʙײʣ ʢʣʘʩʳ ײץʧʠʷ ʩᴇʟʜʝʨ, ץʘʨʞʳʣʳץ ʘץʧʘʨʘʪ ʞᴅʥʝ ʞʝʢʝ 

ʜʝʨʝʢʪʝʨ ʩʠʷץʪʳ ײץʧʠʷ ʜʝʨʝʢʪʝʨʜʽ ʜײʨʳʩ ʧʘʡʜʘʣʘʥʙʘʫʜʳ ץʘʤʪʠʜʳ[3]. 

 ʳʣʳ ʙʝʨʽʣʝʪʽʥץʘʥ ʘʨʥʘʣʘʨ ʘʨסʘʫʽʧʩʽʟ ɼʝʨʝʢʪʝʨʜʽ ɹʝʨʫ: ʰʠʬʨʣʘʥʙʘפ

ɼʝʨʝʢʪʝʨʜʽ (ʄʓʉɸʃʓ, HTTPS ʦʨʥʳʥʘ HTTP) ʦʨʪʘʜʘסʳ ʘʜʘʤ (MITM) 

ʰʘʙʫʳʣʜʘʨʳ ʘʨץʳʣʳ ײʩʪʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʰʘʙʫʳʣʜʘʫʰʳʣʘʨסʘ ײץʧʠʷ ʜʝʨʝʢʪʝʨʜʽ 

ʦץʫסʘ ʥʝʤʝʩʝ ᴇʟʛʝʨʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʧʠʷ ʜʝʨʝʢʪʝʨʛʝײפ ʪʘʣʘʪʳʥץʨʜʝ ʩʘװʘʫʽʧʪʽ ʪץ :ʪʘʫץʘʫʽʧʩʽʟ ɼʝʨʝʢʪʝʨʜʽ ʉʘפ

(ʤʳʩʘʣʳ, ʘʰʳץ ʤᴅʪʽʥʜʝ ʥʝʤʝʩʝ ᴅʣʩʽʟ ʰʠʬʨʣʘʥסʘʥ) ʟʠʷʥʢʝʩʪʝʨ ʙײʟʳʣסʘʥ 

ʞʘסʜʘʡʜʘ ʦשʘʡ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

 ʧʘʨʘʪʳʥ ʥʝʤʝʩʝ ʬʘʡʣץʦʨ ʘץʜʝʤʝʫ: ʩʪʝʢ ʽʟʜʝʨʽʥ, ʜʝʨʝʢשʨʳʩ ᴆײʘʪʝʣʝʨʜʽ ʜפ

ʞʦʣʜʘʨʳʥ ץʘʤʪʠʪʳʥ ɽʛʞʝʡ-ʪʝʛʞʝʡʣʽ ץʘʪʝ ʪʫʨʘʣʳ ʭʘʙʘʨʣʘʨ ʰʘʙʫʳʣʜʘʫʰʳʣʘʨסʘ 

 .ʩʽʥʽʢ ʙʝʨʝ ʘʣʘʜʳװʤʳʩʳ ʪʫʨʘʣʳ ʪײʽʰʢʽ ʞ שʦʣʜʘʥʙʘʥʳץ

6. ɹʠʟʥʝʩ ʃʦʛʠʢʘʩʳʥʳש ʆʩʘʣʜʳץʪʘʨʳ 

ɹʠʟʥʝʩ ʣʦʛʠʢʘʩʳʥʳש ʦʩʘʣʜʳץʪʘʨʳ ʰʘʙʫʳʣʜʘʫʰʳ ץʦʣʜʘʥʙʘʥʳש ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʪʝʨʜʽ ᴇשʜʝʫʽʥʜʝʛʽ ᴅʣʩʽʟ ʞʘץʪʘʨʜʳ ʧʘʡʜʘʣʘʥסʘʥ ʢʝʟʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. 

ʊᴇʣʝʤ ɸʣʘʷץʪʳסʳ: ʵʣʝʢʪʨʦʥʜʳץ ʢʦʤʤʝʨʮʠʷ ʚʝʙ-ʩʘʡʪʪʘʨʳʥʜʘסʳ 

ʢʝʤʰʽʣʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ, ʤʳʩʘʣʳ, ʪᴇʣʝʤʜʝʨʜʽ ʪʝʢʩʝʨʫʜʽ ʘʡʥʘʣʳʧ ᴇʪʫ ʥʝʤʝʩʝ 

ʪʨʘʥʟʘʢʮʠʷ ʩʦʤʘʣʘʨʳʥ ᴇʟʛʝʨʪʫ. 

ɹʠʟʥʝʩ ʣʦʛʠʢʘʩʳʥʜʘסʳ ʘʚʪʦʨʠʟʘʮʠʷʥʳש ʂʝʤʰʽʣʽʢʪʝʨʽ: ʙʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʜʽ 

ʘʚʪʦʨʠʟʘʮʠʷʣʘʫʜʳ ʪʝʢʩʝʨʫʜʝʛʽ ʢʝʤʰʽʣʽʢʪʝʨʜʽ ʇʘʡʜʘʣʘʥʫ (ʤʳʩʘʣʳ, ʨץײʩʘʪ 

ʝʪʽʣʤʝʛʝʥ ʪʨʘʥʟʘʢʮʠʷʣʘʨ ʞʘʩʘʫ ʥʝʤʝʩʝ ʤʘשʳʟʜʳ ʜʝʨʝʢʪʝʨʜʽ ᴇʟʛʝʨʪʫ). 

ɾʘʨʳʩ ʰʘʨʪʪʘʨʳ: ɾʘʨʳʩ ʰʘʨʪʪʘʨʳ ʙʽʨ ʫʘץʳʪʪʘ ʙʽʨʥʝʰʝ ʪʨʘʥʟʘʢʮʠʷʣʘʨ 

ʦʨʳʥ ʘʣסʘʥ ʢʝʟʜʝ ʦʨʳʥ ʘʣʘʜʳ, ʙײʣ ʙʽʨ ʜʝʨʝʢʪʝʨʜʽ ᴇʟʛʝʨʪʫ ʥʝʤʝʩʝ ʨץײʩʘʪ ʝʪʽʣʤʝʩ 

ʙײʨʳʥ ʤʘשʳʟʜʳ ᴅʨʝʢʝʪʪʽ ʦʨʳʥʜʘʫ ʩʠʷץʪʳ ʢװʪʧʝʛʝʥ ᴅʨʝʢʝʪʪʝʨʛʝ ᴅʢʝʣʝʜʽ. 

 ʳʟʤʝʪʪʝʥ ɹʘʩ ʊʘʨʪʫפ ʘʥסʳʟʤʝʪʪʝʥ ʙʘʩ ʊʘʨʪʫ (DoS) ɾᴅʥʝ ʊʘʨʘʪʳʣפ .7

(DDoS) ʐʘʙʫʳʣʜʘʨʳ 

ɹײʣ ʰʘʙʫʳʣʜʘʨ ʚʝʙ-ץʦʩʳʤʰʘʥʳ ʥʝʤʝʩʝ ץʳʟʤʝʪʪʽ ʪʨʘʬʠʢʧʝʥ ʥʝʤʝʩʝ 

ʨʝʩʫʨʩʪʘʨסʘ ʩײʨʘʥʳʩʪʘʨʤʝʥ ʪʦʣʪʳʨʫ ʘʨץʳʣʳ ץʦʣ ʞʝʪʽʤʩʽʟ ʝʪʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. 
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DoS / DDoS ʐʘʙʫʳʣʜʘʨʳ: ʐʘʙʫʳʣʜʘʫʰʳʣʘʨ ʚʝʙ-ץʦʩʳʤʰʘʥʳ ʥʝʤʝʩʝ 

ʩʝʨʚʝʨʜʽ ʪʨʘʬʠʢʪʽװ שʣʢʝʥ ʢᴇʣʝʤʽʤʝʥ ʪʦʣʪʳʨʘʜʳ, ʩʝʨʚʝʨ ʨʝʩʫʨʩʪʘʨʳʥ ʩʘʨץʳʧ, 

ʦʥʳש ʙײʟʳʣʫʳʥʘ ʥʝʤʝʩʝ ʞʘʫʘʧʩʳʟʜʳסʳʥʘ ᴅʢʝʣʝʜʽ[4]. 

Dos ץʦʣʜʘʥʙʘʣʳ פʘʙʘʪʳ (Slowloris): Slowloris ʰʘʙʫʳʣʳʥʜʘ ʰʘʙʫʳʣʜʘʫʰʳ 

http ʩײʨʘʫʣʘʨʳʥ ʽʰʽʥʘʨʘ ʞʽʙʝʨʝʜʽ, ʩʝʨʚʝʨ ץʦʩʳʣʳʤʜʘʨʳʥ ײʟʘץ ʫʘץʳʪ ʘʰʳץ 

 ʘʣʫʳʥʘץ ʪʘʧץʪʦ שʳʣʫʳʥʘ ʞᴅʥʝ ʩʝʨʚʝʨʜʽץʩʘʨ שʣ ʨʝʩʫʨʩʪʘʨʜʳײʩʪʘʡʜʳ, ʙײ

ᴅʢʝʣʝʜʽ. 

 ʳʟʤʝʪʪʝʨʽ ʞᴅʥʝ ʪᴅʫʝʣʜʽʣʽʢʪʝʨץ ʰʽʥʰʽ ʪʘʨʘʧת .8

 ʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥץ ʘʫʽʧʩʽʟʜʽʢʢʝץ ʦʩʳʤʰʘʣʘʨ ʢᴇʙʽʥʝʩʝץ-ʳ ʚʝʙסʘʟʽʨʛʽ ʟʘʤʘʥפ

 .ʡʝʥʝʜʽװʘ ʞᴅʥʝ ʧʣʘʛʠʥʜʝʨʛʝ ʩסʳʟʤʝʪʪʝʨʽʥʝ, ʢʽʪʘʧʭʘʥʘʣʘʨץ ʰʽʥʰʽ ʪʘʨʘʧװ

ɿʠʷʥʜʳ ʂʽʪʘʧʭʘʥʘʣʘʨ ʥʝʤʝʩʝ ʊᴅʫʝʣʜʽʣʽʢʪʝʨ: ʰʘʙʫʳʣʜʘʫʰʳ װʰʽʥʰʽ ʪʘʨʘʧ 

ʢʽʪʘʧʭʘʥʘʣʘʨʳʥʘ ʟʠʷʥ ʢʝʣʪʽʨʫ ʘʨץʳʣʳ ʥʝʤʝʩʝ ʘʰʳץ ʙʘʩʪʘʧץʳ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ 

ʤʘʥʠʧʫʣʷʮʠʷʣʘʫ ʩʠʷץʪʳ ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥʜʝʛʽ ʰʘʙʫʳʣʜʘʨ ʘʨץʳʣʳ ץʦʣʜʘʥʙʘסʘ 

ʦʩʘʣʜʳץʪʘʨʜʳ ʝʥʛʽʟʫʽ ʤװʤʢʽʥ. 

API פʘʫʽʧʩʽʟʜʽʢ ʊᴅʫʝʢʝʣʜʝʨʽ: ɺʝʙ-ץʦʩʳʤʰʘʣʘʨ ʢᴇʙʽʥʝʩʝ תʰʽʥʰʽ ʊʘʨʘʧ 

Api ʀʥʪʝʨʬʝʡʩʪʝʨʽʤʝʥ ʙʘʡʣʘʥʳʩʘʜʳ. ɸʫʪʝʥʪʠʬʠʢʘʮʠʷʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ 

ʥʝʤʝʩʝ ʪʘʨʠʬʪʝʨʜʽ ʰʝʢʪʝʫ ʩʠʷץʪʳ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʜײʨʳʩ ʙʘʩץʘʨʤʘʫ ʨץײʩʘʪʩʳʟ 

ʢʽʨʫʛʝ ʥʝʤʝʩʝ ץʳʟʤʝʪʪʽש ʙײʟʳʣʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

 ʘʫʽʧʩʽʟʜʽʛʽʥʝ ʪᴇʥʝʪʽʥץ שʦʩʳʤʰʘʣʘʨʜʳץ-ʚʝʙ ,ץʦʨʳʪʳʥʜʳʣʘʡʪʳʥ ʙʦʣʩʘפ

 שʳʟʤʝʪʪʽץ ʟʳʣʫʳʥʘʥײʙ שᴅʩʝʨʽ ʜʝʨʝʢʪʝʨʜʽ שʨʣʽ ʞᴅʥʝ ʦʣʘʨʜʳװʘʪʝʨʣʝʨ ᴅʨʪץ

ʙײʟʳʣʫʳʥʘ ʜʝʡʽʥ ʙʦʣʫʳ ʤװʤʢʽʥ. ɹײʣ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʟʘʡʪʫ װʰʽʥ ʪʠʽʩʪʽ ץʘʫʽʧʩʽʟʜʽʢ 

ʰʘʨʘʣʘʨʳ, ʩʦʥʳש ʽʰʽʥʜʝ ץʘʫʽʧʩʽʟ ʢʦʜʪʘʫ ᴅʜʽʩʪʝʨʽ, ʦʩʘʣʜʳץʪʘʨʜʳ ʞװʡʝʣʽ ʪװʨʜʝ 

ʙʘסʘʣʘʫ, ʧʘʪʯʪʘʫ ʞᴅʥʝ ʩʝʥʽʤʜʽ ʢʽʨʫʜʽ ʙʘץʳʣʘʫ ᴇʪʝ ʤʘשʳʟʜʳ. ɺʝʙ-

 ʩʽʥʫװʞʽʢʪʝʣʫʽʥ ʪ שʘʪʝʨʣʝʨʜʽץ ʘʫʽʧʩʽʟʜʽʛʽʥʝ ʪᴇʥʝʪʽʥץ שʦʩʳʤʰʘʣʘʨʜʳץ

ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ, ץʘʫʽʧʩʽʟʜʽʢ ʤʘʤʘʥʜʘʨʳʥʘ ʞᴅʥʝ ײʡʳʤʜʘʨסʘ ᴇʟ ץʦʩʳʤʰʘʣʘʨʳʥ 

ʳץʪʠʤʘʣ ʰʘʙʫʳʣʜʘʨʜʘʥ ץʦʨסʘʫ װʰʽʥ ʙʝʣʩʝʥʜʽ ץʦʨסʘʥʳʩ ײץʨʘʣʜʘʨʳʥ ʝʥʛʽʟʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 
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Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

Summary: The article discusses cybersecurity in modern conditions. 
 

 ʳʥʜʳ ʜʘʤʫʳץʘʨץ שʘʫʽʧʩʽʟʜʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳץʘʟʽʨʛʽ ᴅʣʝʤʜʝ ʢʠʙʝʨפ

ʞʘסʜʘʡʳʥʜʘ ʜʝʨʝʢʪʝʨ ʤʝʥ ʠʥʬʨʘײץʨʳʣʳʤʜʳ ץʦʨסʘʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש 

ʙʽʨʽʥʝ ʘʡʥʘʣʜʳ. ɹװʢʽʣ ᴅʣʝʤʜʝ ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʢᴇʰʫ ʞᴅʥʝ ʧʨʦʮʝʩʪʝʨʜʽ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʢʠʙʝʨץʘʫʽʧʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʞʘשʘ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʪʫʜʳʨʘʜʳ. ʂʠʙʝʨץʘʫʽʧʪʝʨ ᴅʨʪװʨʣʽ ʬʦʨʤʘʜʘ 

ʙʦʣʘʜʳ ʞᴅʥʝ ʝʣʜʝʨʜʝʥ ʪʝʢ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʝʰʽʤʜʝʨʜʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 

 .ʢʝʰʝʥʜʽ ʪᴅʩʽʣʽʥ ʜʝ ʪʘʣʘʧ ʝʪʝʜʽ שʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽץ ʘʫʽʧʩʽʟʜʽʢʪʽץ ʘʪʘʨץ

Cybersecurity Ventures ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ, ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞʳʣ ʩʘʡʳʥ 15% - 

 ʘ 10,5 ʪʨʠʣʣʠʦʥ ʜʦʣʣʘʨʜʘʥסʘ ʜʝʡʽʥ ᴅʣʝʤʜʽʢ ʵʢʦʥʦʤʠʢʘסʘ ᴇʩʝʜʽ ʞᴅʥʝ 2025 ʞʳʣס

ʘʩʘʜʳ[1]. ʉʦʥʜʳץʪʘʥ ץʘʥʜʘʡ ץʘʫʽʧʪʝʨ ᴇʟʝʢʪʽ ʝʢʝʥʽʥ, ʦʣʘʨʜʳץ שʘʣʘʡ ʜʘʤʠʪʳʥʳʥ 

ʞᴅʥʝ ץʘʥʜʘʡ ʰʘʨʘʣʘʨ ץʦʣʜʘʥʫ ʢʝʨʝʢʪʽʛʽʥ ʪװʩʽʥʫ ץʘʞʝʪ. 

 ʘץʳʨʳʧץʳʟʜʳ ʪʘשʘʥ ʩʘʡʳʥ ʤʘסʘʫʽʧʩʽʟʜʽʢ ʙʘʨץʘʟʽʨʛʽ ᴅʣʝʤʜʝ ʢʠʙʝʨפ

ʘʡʥʘʣʫʜʘ, ᴇʡʪʢʝʥʽ ʮʠʬʨʣʘʥʜʳʨʫ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷסʘ ʪᴅʫʝʣʜʽʣʽʢʪʽש ʘʨʪʫʳʤʝʥ 

 ʘʥʳʩסʦʨץ ʘʫʽʧʪʝʨ ʤʝʥץ ʘʫʽʧʪʝʨ ʩʘʥʳ ʜʘ ʘʨʪʳʧ ʢʝʣʝʜʽ. ʄʽʥʝ, ʢʝʡʙʽʨ ᴇʟʝʢʪʽץ

ᴅʜʽʩʪʝʨʽ: 

ᴆʟʝʢʪʽ ץʘʫʽʧʪʝʨ: 

ʄʘʣʚʘʨ (ʟʠʷʥʜʳ ʙʘסʜʘʨʣʘʤʘ): 

ɺʠʨʫʩʪʘʨ, ʪʨʦʷʥʜʘʨ ʞᴅʥʝ ʪʳשʰʳʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞװʡʝʣʝʨ ʤʝʥ 

ʜʝʨʝʢʪʝʨʛʝ װʣʢʝʥ ʟʠʷʥ ʢʝʣʪʽʨʫʽ ʤװʤʢʽʥ. 

ʌʠʰʠʥʛ: 

ʇʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳ ʘʣʜʘʫ ʘʨץʳʣʳ ײץʧʠʷ ʘץʧʘʨʘʪʪʳ (ʣʦʛʠʥʜʝʨ, 

ʧʘʨʦʣʴʜʝʨ) ʘʣʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʰʘʙʫʳʣʜʘʨ. 

Ransomware (ʙʦʧʩʘʣʘʫ ʙʘסʜʘʨʣʘʤʘʩʳ): 

ʇʘʡʜʘʣʘʥʫʰʳ ʜʝʨʝʢʪʝʨʽʥ ʰʠʬʨʣʘʡʪʳʥ ʞᴅʥʝ ʦʣʘʨʜʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ 

 .ʜʘʨʣʘʤʘʣʘʨסʰʽʥ ʪᴇʣʝʤʜʽ ʪʘʣʘʧ ʝʪʝʪʽʥ ʙʘװ

DDoS ʰʘʙʫʳʣʜʘʨʳ: 

ʉʝʨʚʝʨʣʝʨʜʽ ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʡʪʽʥ ʞᴅʥʝ ʦʣʘʨʜʳ ץʦʣ ʞʝʪʽʤʩʽʟ ʝʪʝʪʽʥ 

 .ʘʥ ʰʘʙʫʳʣʜʘʨ[2]סʪʳ ʪʘʨʘʪʳʣץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʝʥ ʙʘʩ ʪʘʨʪʫ" ʩʠʷץ"

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʜʘסʳ ʦʩʘʣʜʳץʪʘʨ: 

ʇʘʪʯʩʳʟ ʦʩʘʣʜʳץʪʘʨʜʳ ʰʘʙʫʳʣʜʘʫʰʳʣʘʨ ʞװʡʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. 

ᴄʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷ: 

 ʰʽʥ ʘʜʘʤʜʘʨʜʳװ ʦʣ ʞʝʪʢʽʟʫץ ʡʝʣʝʨʛʝװʘ ʥʝʤʝʩʝ ʞץʧʘʨʘʪץʘʥ ʘסʘʣסʦʨפ

ʤʘʥʠʧʫʣʷʮʠʷʣʘʫ. 
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ɸʥʪʠʚʠʨʫʩʪʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ: 

ɿʠʷʥʜʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʘʥʳץʪʘʫ ʞᴅʥʝ ʞʦʶ װʰʽʥ ʘʥʪʠʚʠʨʫʩʪʳץ 

ʙʘסʜʘʨʣʘʤʘʥʳ ʧʘʡʜʘʣʘʥʫ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʞʘשʘʨʪʫ: 

ʆʩʘʣʜʳץʪʘʨʜʳ ʞʦʶ װʰʽʥ ʆɾ ʤʝʥ ץʦʩʳʤʰʘʣʘʨʜʳ װʥʝʤʽ ʞʘשʘʨʪʳʧ ʦʪʳʨʫ. 

ɹʨʘʥʜʤʘʫʵʨ: 

ʂʽʨʽʩ ʞᴅʥʝ ʰʳסʳʩ ʪʨʘʬʠʢʪʽ ʙʘץʳʣʘʫ װʰʽʥ ʞʝʣʽʣʽʢ ʙʨʘʥʜʤʘʫʵʨʣʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫ. 

ɼʝʨʝʢʪʝʨʜʽ ʰʠʬʨʣʘʫ: 

ʈץײʩʘʪʩʳʟ ʢʽʨʫʜʝʥ ץʦʨסʘʫ װʰʽʥ ײץʧʠʷ ʘץʧʘʨʘʪʪʳ ʰʠʬʨʣʘʫ. 

ʌʠʰʠʥʛ (ʘסʳʣʰ. ʙʘʣʳץ ʘʫʣʘʫ-ʙʘʣʳץ ʘʫʣʘʫ, ʙʘʣʳץ ʘʫʣʘʫ) - 

ʢʠʙʝʨʰʘʙʫʳʣʜʳש ʙʽʨ ʪװʨʽ, ʦʥʜʘ ʰʘʙʫʳʣʜʘʫʰʳ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʞʝʢʝ 

ʘץʧʘʨʘʪʳʥʘ, ʤʳʩʘʣʳ, ʕʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘʥʳש ʣʦʛʠʥʽ ʤʝʥ ʧʘʨʦʣʽʥʝ ʥʝʤʝʩʝ 

ʙʘʥʢʪʽʢ ʢʘʨʪʘ ʜʝʨʝʢʪʝʨʽʥʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʪʳʨʳʩʘʜʳ. 

ʌʠʰʠʥʛʪʽש ʭʘʢʝʨʣʽʢ ʰʘʙʫʳʣʜʘʨʜʳש ʙʘʩץʘ ʪװʨʣʝʨʽʥʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, 

ʘʣʘʷץʪʘʨ ץʳʟʳסʫʰʳʣʳץ ʧʝʥ ץʦʨץʳʥʳʰ ʩʠʷץʪʳ ɸʜʘʤʥʳש ʥʝʛʽʟʛʽ ʵʤʦʮʠʷʣʘʨʳʥ 

ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʙʘʩץʘʨʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʜʘʤ ʪʫʨʘʣʳ ʘʰʳץ ʢᴇʟʜʝʨʜʝʥ ʞʠʥʘʡ 

ʘʣסʘʥ ʘץʧʘʨʘʪʪʳ ʧʘʡʜʘʣʘʥʳʣʘʜʳ[3]. 

ʂʠʙʝʨʰʘʙʫʳʣʜʳש ʪʘסʳ ʙʽʨ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʪװʨʽ-DDoS ʰʘʙʫʳʣʜʘʨʳ, 

ʦʣʘʨ ʚʝʙ-ʩʘʡʪʪʘʨʜʳ ʥʝʤʝʩʝ ʩʝʨʚʝʨʣʝʨʜʽ ʰʘʤʘʜʘʥ ʪʳʩ ʩײʨʘʥʳʩʪʘʨʤʝʥ ʞװʢʪʝʫʛʝ 

ʙʘסʳʪʪʘʣסʘʥ, ʙײʣ ʦʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽ ʝʪʧʝʡʜʽ. DDoS 

ʰʘʙʫʳʣʜʘʨʳ ᴇʟʜʝʨʽʥʽש ʦʥʣʘʡʥ ץʳʟʤʝʪʪʝʨʽʥʽש ʪײʨʘץʪʳ ʞײʤʳʩʳʥʘ ʪᴅʫʝʣʜʽ 

ʢʦʤʧʘʥʠʷʣʘʨ װʰʽʥ ʘʡʪʘʨʣʳץʪʘʡ ץʘʨʞʳʣʳץ ʰʳסʳʥʜʘʨסʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨ װʰʽʥ ʝש ᴇʟʝʢʪʽ ʞᴅʥʝ ʞʦʡץʳʥ ץʘʫʽʧ-ʟʠʷʥʜʳ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞᴅʥʝ ʟʠʷʥʜʳ ʙʘסʜʘʨʣʘʤʘ. Malware ײץʨʘʤʳʥʘ 

ʚʠʨʫʩʪʘʨ, ʊʨʦʷʥʜʘʨ, ʪᴇʣʝʤ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ, ʪʳשʰʳʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʢʽʨʝʜʽ. 

ʆʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʳש ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ᴅʨʝʢʝʪ ᴅʜʽʩʪʝʨʽ ʙʘʨ, 

ʘʣʘʡʜʘ, ʞʘʣʧʳ ʘʣסʘʥʜʘ, ʙײʣ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʞץײʪʳʨʫʳ, 

ʜʝʨʝʢʪʝʨʜʽ ʙʣʦʢʪʘʫʳ ʥʝʤʝʩʝ ʞʦʶʳ, ʩʦʥʜʘʡ-ʘץ ʘץʧʘʨʘʪʪʳ ײʨʣʘʫʳ ʤװʤʢʽʥ. 

ʂʠʙʝʨʰʘʙʫʳʣʜʘʨסʘ ʞʘʫʘʧ ʨʝʪʽʥʜʝ ʢʠʙʝʨץʳʣʤʳʩʧʝʥ ʢװʨʝʩʫʜʽש ʟʘʤʘʥʘʫʠ 

ᴅʜʽʩʪʝʨʽ ץʦʣʜʘʥʳʣʘʜʳ. ʆʣʘʨסʘ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

- ʜʝʨʝʢʪʝʨʜʽ ʰʠʬʨʣʘʫ. ʇʘʡʜʘʣʘʥʫ ʰʠʬʨʣʘʫ ʝʛʝʨ ʘסʳʧ ʢʝʪʩʝ, 

ʰʘʙʫʳʣʜʘʫʰʳʣʘʨ װʰʽʥ ʜʝʨʝʢʪʝʨʜʽ ץʦʣ ʞʝʪʽʤʜʽ ʝʪʧʝʡʜʽ. 

- ʜʝʨʝʢʪʝʨʜʽ ʙʘץʳʣʘʫ ʞᴅʥʝ ʪʘʣʜʘʫ. ɾʝʣʽʣʽʢ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ʘʥʳץʪʘʫ װʰʽʥ 

ʙʘץʳʣʘʫ ʞװʡʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʳץʪʠʤʘʣ ץʘʫʽʧʪʝʨ ʤʝʥ ʰʘʙʫʳʣʜʘʨסʘ ʞʳʣʜʘʤ 

ʞʘʫʘʧ ʙʝʨʝʜʽ. 

 ʳʣʳץʳʪʫ. ʉʝʤʠʥʘʨʣʘʨ ʤʝʥ ʪʨʝʥʠʥʛʪʝʨ ʘʨץʳʟʤʝʪʢʝʨʣʝʨʜʽ ʦץ -

 ʳʥ ʘʨʪʪʳʨʫ ʬʠʰʠʥʛ ʧʝʥסʘʫʽʧʩʽʟʜʽʢ ʪʫʨʘʣʳ ʭʘʙʘʨʜʘʨʣʳץʢʠʙʝʨ שʳʟʤʝʪʢʝʨʣʝʨʜʽץ

ᴅʣʝʫʤʝʪʪʽʢ ʠʥʞʝʥʝʨʠʷʥʳש ʙʘʩץʘ ʪװʨʣʝʨʽʥʽש ʘʣʜʳʥ ʘʣʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

- ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ װʥʝʤʽ ʞʘשʘʨʪʳʧ ʦʪʳʨʫ. ɹʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ װʥʝʤʽ ʞʘשʘʨʪʳʧ ʦʪʳʨʫ ʞᴅʥʝ ʧʘʪʯʪʘʨʜʳ ʦʨʥʘʪʫ ʙʝʣʛʽʣʽ 

ʦʩʘʣʜʳץʪʘʨʜʳ ʞʦʷʜʳ. 
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- ʢᴇʧ ʜʝשʛʝʡʣʽ ץʦʨסʘʥʳʩ. ɹʽʨʥʝʰʝ ץʦʨסʘʥʳʩ ץʘʙʘʪʪʘʨʳʥ ץʦʣʜʘʥʫ ʩᴅʪʪʽ 

ʢʠʙʝʨʰʘʙʫʳʣʜʳש ʳץʪʠʤʘʣʜʳסʳʥ ʘʟʘʡʪʘʜʳ. 

ɸʣʘʡʜʘ, ʮʠʬʨʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʤʝʥ ʞᴅʥʝ 

ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʳש ʢᴇʙʝʶʽʤʝʥ ʢʠʙʝʨץʘʫʽʧʪʝʨʤʝʥ ʢװʨʝʩʫʜʽש ʞʘשʘ 

ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥ ʝʥʛʽʟʫ ץʘʞʝʪ: 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ (AI) ʜʘʤʳʪʫ 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʢʝ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ. AI װʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʡ ʘʣʘʜʳ 

ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ᴅʜʝʪʪʝʥ ʪʳʩ ᴅʨʝʢʝʪʪʝʨʽʥ ʘʥʳץʪʘʡ ʘʣʘʜʳ. 

ɸʣʛʦʨʠʪʤʜʝʨ ʞʘʫʘʧ ʙʝʨʫ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʜᴅʣʜʽʛʽʥ ʞʘץʩʘʨʪʫ ʘʨץʳʣʳ ʳץʪʠʤʘʣ 

 ʪʠʤʘʣץʳ שʪʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʳץʨʜʝ ʘʥʳװʘʫʽʧʪʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʪץ

ʜʘʤʫ ʩʮʝʥʘʨʠʡʣʝʨʽʥ ʙʦʣʞʘʡ ʘʣʘʜʳ. 

ʆʨʪʘʣʳץʪʘʥʜʳʨʳʣʤʘסʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨʣʘʨ. ɹʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ 

ʥʝʛʽʟʜʝʣʛʝʥ ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣʤʘסʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨʣʘʨʜʳ ʝʥʛʽʟʫ ʩʝʥʽʤʜʽ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʤʝʥ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʙʘʩץʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʇʘʡʜʘʣʘʥʫʰʳʣʘʨ ᴇʟ ʜʝʨʝʢʪʝʨʽʥ ᴇʟʜʽʛʽʥʝʥ ʙʘʩץʘʨʘ ʘʣʘʜʳ, ʙײʣ 

ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʜʝʨʝʢץʦʨʣʘʨסʘ ʘסʳʧ ʢʝʪʫ ʞᴅʥʝ ʰʘʙʫʳʣ ʞʘʩʘʫ ץʘʫʧʽʥ 

ʘʟʘʡʪʘʜʳ. 

ɹʠʦʤʝʪʨʠʷʣʳץ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ. ʇʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʘʫʪʝʥʪʠʬʠʢʘʮʠʷʩʳ 

 ʜʝʨʝʢʪʝʨʜʽ ץʪʳ ʙʠʦʤʝʪʨʠʷʣʳץʽʟʜʝʨʽ, ʙʝʪʪʽ ʪʘʥʫ ʞᴅʥʝ ʠʨʠʩ ʩʠʷ ץʰʽʥ ʩʘʫʩʘװ

ʧʘʡʜʘʣʘʥʫ. ɹײʣ ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ᴇʡʪʢʝʥʽ 

ʙʠʦʤʝʪʨʠʷʥʳ ץʦʣʜʘʥ ʞʘʩʘʫ ʥʝʤʝʩʝ ײʨʣʘʫ ץʠʳʥ. 

ɹײʣʪʪʳ ץʘʫʽʧʩʽʟʜʽʢ ʰʝʰʽʤʜʝʨʽ. ɹײʣʪץʘ ʥʝʛʽʟʜʝʣʛʝʥ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ 

ʰʝʰʽʤʜʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ײʡʳʤʜʘʨסʘ ᴇʟʛʝʨʝʪʽʥ ץʘʫʽʧʪʝʨʛʝ ʪʝʟ ʙʝʡʽʤʜʝʣʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣʪʪʳץ ץʳʟʤʝʪʪʝʨ ʅʘץʪʳ ʫʘץʳʪʪʘסʳ ʦץʠסʘʣʘʨʜʳ ʙʘץʳʣʘʫʜʳ, 

ʪʘʣʜʘʫʜʳ ʞᴅʥʝ ʙʘʩץʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ, ʙײʣ ץʦʨסʘʥʳʩ ʜʝשʛʝʡʽʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳ[4]. 

ʉʦסשʳ ʧʘʡʜʘʣʘʥʫʰʳ ʜʝשʛʝʡʽʥʜʝ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ. ɾʝʢʝ ʜʝʨʝʢʪʝʨʜʽ ץʦʨסʘʫ 

ʜʝשʛʝʡʽʥ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʢᴇʧ ʬʘʢʪʦʨʣʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ, 

 ʳסשʘʥʜʘ, ʩʦסʦʩʘ ʘʣץ ʜʘʨʣʘʤʘʣʘʨʜʳסʙʘ ץʘʥ VPN ʞᴅʥʝ ʘʥʪʠʚʠʨʫʩʪʳסʘʣסʦʨץ

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʢʝשʝʡʪʽʣʛʝʥ ץʘʫʽʧʩʽʟʜʽʢ ʰʝʰʽʤʜʝʨʽʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ 

ʝʥʛʽʟʫ. 

 ʘʣʘʫ ʞᴅʥʝסʳʥ ʙʘסʦʩʘʣʜʳ שʡʝʣʝʨʽʥʽװʘʫʽʧʩʽʟʜʽʢ ʞפ .ʘʫʽʧʪʝʨʜʽ ʤʦʜʝʣʴʜʝʫפ

ʪʝʩʪʽʣʝʫ װʰʽʥ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ. 
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ʆᴄɾ 004.838 

 

ɸʋɼɸʈʄɸ ɯʉɯʅɼɽ ɾɸʉɸʅɼʓ ʀʅʊɽʃʃɽʂʊʊɯ פʆʃɼɸʅʋ: פɸɿɯʈɻɯ 

ɾɸנɼɸʁʓ ʄɽʅ ɼɸʄʋ ʇɽʈʉʇɽʂʊʀɺɸʃɸʈʓ 

 

ɽʣʝʫʩʠʟʦʚʘ ɻ.ʉ.  

ɸʙʳʣʘʡ ʭʘʥ ʘʪʳʥʜʘסʳ פʘʟʍפʞᴅʥʝᴄʊʋ ʄʘʛʠʩʪʨ, ʘסʘ ʦץʳʪʫʰʳ 

ʉʘʡʣʘʫʙʝʢ ɸ.ɾ. ʩʪʫʜʝʥʪ 

çɸʙʳʣʘʡ ʭʘʥ ʘʪʳʥʜʘסʳ פʘʟʘץ ʭʘʣʳץʘʨʘʣʳץ ץʘʪʳʥʘʩʪʘʨ ʞᴅʥʝ ᴅʣʝʤ ʪʽʣʜʝʨʽè 

ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ פ ,.ץʘʟʘץʩʪʘʥ 

 

ʈʝʟʶʤʝ: ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (ɾʀ) ʘʫʜʘʨʤʘ ʽʩʽʥʜʝ ʘʫʜʘʨʤʘ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʳʧ, 

ʘʫʜʘʨʤʘ Ϯʜʝʨʽʩʽʥ ʞʝϬʽʣʜʝʪʝʪʽʥ ʤʘϬʳʟʜʳ ϨϰʨʘʣϤʘ ʘʡʥʘʣʫʜʘ. ϧʘʟʽʨʛʽ ʪʘϬʜʘ ʥʝʡʨʦʥʜʳϨ 

ʤʘʰʠʥʘʣʳϨ ʘʫʜʘʨʤʘ (NMT) ʞϮʡʝʣʝʨʽ ʢʦʥʪʝʢʩʪʽ ʪʝʨʝϬʽʨʝʢ ʪϮʩʽʥʽʧ, ʪʘʙʠϤʠ ʞϸʥʝ ʜϸʣ 

ʘʫʜʘʨʤʘ ʞʘʩʘʫϤʘ Ϩʘʙʽʣʝʪʪʽ, ʙϰʣ ʜϸʩʪϮʨʣʽ ʤʘʰʠʥʘʣʳϨ ʘʫʜʘʨʤʘʣʘʨϤʘ ϨʘʨʘϤʘʥʜʘ ʩʘʧʘʥʳ 

ʘʡʪʘʨʣʳϨʪʘʡ ʞʘϨʩʘʨʪʫʜʘ. ɾʀ-ʜʽϬ ʙʘʩϨʘ ʜʘ Ϩʦʩʳʤʰʘʣʘʨʳ, ʤʳʩʘʣʳ, ʢʦʤʧʴʶʪʝʨʣʽʢ ʘʫʜʘʨʤʘ 

Ϩϰʨʘʣʜʘʨʳ (CAT tools), ʘʫʜʘʨʤʘʰʳʣʘʨʜʳϬ ʞϰʤʳʩʳʥ ʦϬʪʘʡʣʘʥʜʳʨʫ Ϯʩʪʽʥʜʝ. ʆʣʘʨ ʘʫʜʘʨʤʘ 

ʞʘʜʳʥ (Translation Memory) ʞϸʥʝ ʪʝʨʤʠʥʦʣʦʛʠʷʣʳϨ ʙʘʟʘʣʘʨʜʳ Ϩʦʣʜʘʥʳʧ, ʪʝʨʤʠʥʜʝʨʜʽϬ 

ʜϸʣʜʽʛʽ ʤʝʥ ʘʫʜʘʨʤʘ ϮʜʝʨʽʩʽʥʽϬ ʙʽʨʽʟʜʽʣʽʛʽʥ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʜʝ. 

Summary: Artificial intelligence (AI) is becoming an important tool in improving translation 

quality and streamlining the translation process. Nowadays, neural machine translation (NMT) 

systems are capable of understanding context more deeply and producing natural and accurate 

translations, which significantly enhances quality compared to traditional machine translation 

methods. Other AI applications, such as computer-assisted translation (CAT) tools, are optimizing 

translators' work. By using translation memories and terminology databases, these tools ensure 

accuracy of terms and consistency in the translation process. 

 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽץ שʦסʘʤסʘ ᴅʩʝʨʽ ʝʰץʘʰʘʥ ʩʦסשʳ ʙʝʩʞʳʣʜʳץʪʘסʳʜʘʡ 

ʩʦʥʰʘʣʳץʪʳ ʘʡץʳʥ ʢᴇʨʽʥʙʝʛʝʥ ʞᴅʥʝ ʞʳʣʜʘʤ ץʘʨʳʰʪʘʧ ʜʘʤʳʤʘסʘʥ. ᴄʣʝʤʜʝ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʞʘʨʳʩʳ ᴇʪʽʧ ʞʘʪץʘʥʳʥʘ ʙʽʨʥʝʰʝ ʞʳʣ 

ʙʦʣʜʳ ʞᴅʥʝ ʥʝʛʽʟʽʥʝʥ Google, Facebook, Microsoft, Alibaba, Baidu ʤʝʥ Tencent 

ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʘʣʧʘʫʳʪʪʘʨʜʳש ʙʦʣʫʳʥʳש, ʩʦʥʜʘʡ-ʘץ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ʩʘʣʘʩʳʥʜʘסʳ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ᴅʟʽʨʣʝʤʝʣʝʨʛʝ ץʦʤʘץʪʳ ʠʥʚʝʩʪʠʮʠʷ 

 .ʳʪʘʡפ ʐ ʧʝʥפʘʥʜʘʨ ʝʢʝʫ ï ɸץʳʥ ʢᴇʰ ʙʘʩʪʘʧ ʢʝʣʝ ʞʘʪץʘʩʳʥʜʘ ʘʡץʘʨ שʶʳʥʳײץ

 ʘʝʚ ɸʩʪʘʥʘץʘʩʳʤ-ɾʦʤʘʨʪ ʊʦפ ʩʪʘʥ ʇʨʝʟʠʜʝʥʪʽץʘʟʘפ ʣ ʧʨʦʮʝʩʢʝײʩʪʘʥ ʙץʘʟʘפ

 ʬʦʨʫʤʳʥʜʘ ץʪʝʭʥʦʣʦʛʠʷʣʳ ץʘʨʘʣʳץʘʣʘʩʳʥʜʘ ᴇʪʢʝʥ çDigital Bridge 2023è ʭʘʣʳץ

ʝʣʜʽש ʵʢʦʥʦʤʠʢʘʣʳץ ᴇʩʫʽ װʰʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʤʘשʳʟʜʳ ʝʢʝʥʽʥ ʘʪʘʧ 

ᴇʪʢʝʥ ʩʦש ʪʘʷʫʜʘ ץʦʩʳʣʜʳ [1]. 

 ʨʜʽʩʪʝʨ ʤʝʥװ ʘ ᴅʟʽʨʣʽʛʽ ʥʝʛʽʟʛʽסʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʧʘʡʜʘʣʘʥʫ שʢʽʤʝʪʪʽת

ʙʘʩʪʘʤʘʣʘʨסʘ ʪʘʣʜʘʫ ʞʘʩʘʣʘʪʳʥ Oxford Insights ʝʩʝʧ-ץʠʩʘʧ ᴅʜʽʩʪʝʤʝʩʽʤʝʥ 

ᴇʣʰʝʥʝʜʽ. ɹʝʣʽʛʽʣʽ ʙʽʨ ʧʘʨʘʤʝʪʨʣʝʨ װʢʽʤʝʪʪʽש ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʙʘʟʘʩʳʥʜʘ 

 ʪʫʜʳʨʳʧ ץʫʰʳʣʳסʳʟʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʨʝʪʽʥʜʝ שʳʟʤʝʪʪʝʨ ʢᴇʨʩʝʪʫʛʝ ᴅʟʽʨʣʽʛʽʥʽץ

 ʞʘʣʧʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ שʢᴇʧʰʽʣʽʛʽʥ ʝʣʜʽ שʦʡʤʘʡʜʳ, ʧʘʨʘʤʝʪʨʣʝʨʜʽץ ʘʥʘץ

ʜʘʤʳʪʫʳʥʳש ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. Oxford Insights 

ᴇʪʢʽʟʛʝʥ װʢʽʤʝʪʪʽש ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʢʝ ᴅʟʽʨʣʽʛʽʥʽ2023 ש ʞʳʣסʘ ʘʨʥʘʣסʘʥ 
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ʠʥʜʝʢʩʽʥʝ ʩᴅʡʢʝʩ פʘʟʘץʩʪʘʥ 193 ʝʣʜʽש ʘʨʘʩʳʥʜʘ 72-ʦʨʳʥʜʘ ʪײʨ [1]. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (ɾʀ) ï ʢʦʤʧʴʶʪʝʨʣʽʢ ײץʨʘʣʜʘʨ ʘʨץʳʣʳ ʞʝʢʝ ʘץʳʣ-ʦʡ 

ʽʩ-ᴅʨʝʢʝʪʪʝʨʽʥ ʦʨʳʥʜʘʫ. ɾʀ ʞʝʢʝ סʳʣʳʤʠ ʙʘסʳʪ ʨʝʪʽʥʜʝ XX סʘʩʳʨʜʳש ʝʢʽʥʰʽ 

ʞʘʨʪʳʩʳʥʜʘ ʧʘʡʜʘ ʙʦʣʜʳ (ʙײʣ ʢᴇʙʽʥʝʩʝ, ʢʠʙʝʨʥʝʪʠʢʘʥʳש ʜʘʤʫʳʥʘ ʪᴅʫʝʣʜʽ 

ʙʦʣʘʪʳʥ). ɹʘʩץʘʨʫ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʫ, ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ, ʙʦʣʞʘʤʜʳ ʞʘʩʘʫ, 

ʞʦʨʘʤʘʣʜʳש ʜײʨʳʩʪʳסʳʥ ʜᴅʣʝʣʜʝʫ (ʷסʥʠ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ץʳʟʤʝʪʽʢʝ ʞʘʪʘʪʳʥ 

ʦʧʝʨʘʮʠʷʣʘʨ) ʥʝʛʽʟʽʥʜʝ ʰʝʰʽʤʜʽ ץʘʙʳʣʜʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʘʜʳ [2]. 

ɹװʛʽʥʛʽ ʞʘᴃʘʥʜʘʥʫ ʜᴅʫʽʨʽʥʜʝ ʢᴇʧʪʽʣʜʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ץʘʞʝʪʪʽʣʽʛʽ ʘʨʪʳʧ, 

ʘʫʜʘʨʤʘ ʽʩʽ ʢװʥ ᴇʪʢʝʥ ʩʘʡʳʥ ʤʘשʳʟʜʳ ʙʦʣʘ ʪװʩʫʜʝ. ᴄʩʽʨʝʩʝ, ʘץʧʘʨʘʪʪʳש ʪʝʟ ᴅʨʽ 

ʩʘʧʘʣʳ ʘʫʜʘʨʳʣʫʳ ï ʟʘʤʘʥʘʫʠ ץʦסʘʤʜʘסʳ ʙʘʩʪʳ ʪʘʣʘʧʪʘʨʜʳש ʙʽʨʽ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʘʫʜʘʨʤʘ ʩʘʣʘʩʳʥʘ ʝʥʫʽ ʘʡʪʘʨʣʳץʪʘʡ 

ᴇʟʛʝʨʽʩʪʝʨ ᴅʢʝʣʫʜʝ. ɾʀ ʥʝʛʽʟʽʥʜʝʛʽ ʞװʡʝʣʝʨ, ʘʪʘʧ ʘʡʪץʘʥʜʘ, ʥʝʡʨʦʥʜʳץ 

ʤʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ ʤʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʘʫʜʘʨʤʘ ײץʨʘʣʜʘʨʳ, ʘʫʜʘʨʤʘʰʳʣʘʨʜʳש 

ʞײʤʳʩʳʥ ʞʝשʽʣʜʝʪʽʧ, ʘʫʜʘʨʤʘ ʧʨʦʮʝʩʽʥ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʫʜʝ. ɾʀ-ʪʽש 

ʘʫʜʘʨʤʘʜʘסʳ ʪʠʽʤʜʽʣʽʛʽ ʢʦʥʪʝʢʩʪʪʽ ʪװʩʽʥʫʽ, ʩᴇʟʜʝʨʜʽש ʤʘסʳʥʘʩʳʥ ʪʝʨʝשʽʨʝʢ 

 ʨʣʽ ʘʫʜʘʨʤʘ ᴅʜʽʩʪʝʨʽʥʝʥװʤʢʽʥʜʽʢʪʝʨ ʜᴅʩʪװʥʜʘʡ ʤײʘʣʘʜʳ. ʄץʳʣʳ ʙʘʡץʳʥʫʳ ʘʨסײ

ʘʡʨʳץʰʘ ʘʨʪʳץʰʳʣʳץ ʙʝʨʫʜʝ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʘʫʳʟ ʝʢʽ ʩᴇʟʜʽ ʪʘʥʫ ʤʝʥ ʥʘץʪʳ 

ʫʘץʳʪʪʘ ʘʫʜʘʨʤʘ ʞʘʩʘʫ ʙʘסʳʪʳʥʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ  ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ װʣʢʝʥ 

ᴅʣʝʫʝʪʢʝ ʠʝ. פʘʟʘץʩʪʘʥʜʘ ʜʘ ʢᴇʧʪʽʣʜʽʣʽʢ ʧʝʥ ʤᴅʜʝʥʠ ᴅʨʪװʨʣʽʣʽʢʪʽ ץʦʣʜʘʫʜʘ ʜʘ 

ʘʫʜʘʨʤʘ ʩʘʣʘʩʳʥʘ ץʦʩʘʨ װʣʝʩʽ ʟʦʨ.  

ʅʝʡʨʦʥʜʳץ ʤʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ (ʅʄɸ) ï ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʘʫʜʘʨʤʘ 

ʩʘʣʘʩʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʝש ʟʘʤʘʥʘʫʠ ʞᴅʥʝ ʪʠʽʤʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʙʽʨʽ. ʅʄɸ 

ʞװʡʝʣʝʨʽ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʳʧ, ʢװʨʜʝʣʽ ʤᴅʪʽʥʜʝʨʜʝʛʽ ʩᴇʟʜʝʨ ʤʝʥ 

ʩᴇʡʣʝʤʜʝʨʜʽ ʙʽʨ-ʙʽʨʽʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘ ʦʪʳʨʳʧ, ʢʦʥʪʝʢʩʪʪʽ ʪװʩʽʥʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɹײʣ ʞװʡʝ ʜᴅʩʪװʨʣʽ ʘʫʜʘʨʤʘ ᴅʜʽʩʪʝʨʽʥʝ ץʘʨʘסʘʥʜʘ ʞʦסʘʨʳ ʜᴅʣʜʽʢʧʝʥ 

ʘʫʜʘʨʤʘ ʞʘʩʘʡ ʦʪʳʨʳʧ, ʘʫʜʘʨʤʘʰʳʣʘʨʜʳש ʞײʤʳʩʳʥ ʝʜᴅʫʽʨ ʞʝשʽʣʜʝʪʝʜʽ. 

ʄʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ ʞװʡʝʣʝʨʽʥʽש ʘʨʪʳץʰʳʣʳסʳ ï ʤᴅʪʽʥʥʽש ʤʘסʳʥʘʩʳʥ ʪʦʣʳץ 

ʩʘץʪʘʧ, ʩᴇʡʣʝʤ ײץʨʳʣʳʤʳʥ ʜײʨʳʩ ʞʝʪʢʽʟʫ ץʘʙʽʣʝʪʽ. ʄײʥʜʘʡ ᴅʜʽʩʪʝʨʜʽש 

ʘʨץʘʩʳʥʜʘ ʘʫʜʘʨʤʘ ʪʘʙʠסʠ ᴅʨʽ ʪװʩʽʥʽʢʪʽ ʙʦʣʳʧ ʰʳסʘʜʳ [3]. ɸʣʘʡʜʘ ʥʝʡʨʦʥʜʳץ 

ʤʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ ʞװʡʝʣʝʨʽʥʽש ʢʝʤʰʽʣʽʢʪʝʨʽ ʜʝ ʞʦץ ʝʤʝʩ. פʘʟʘץ ʪʽʣʽ ʩʠʷץʪʳ 

ʢװʨʜʝʣʽ ʤʦʨʬʦʣʦʛʠʷʣʳײץ ץʨʳʣʳʤʳ ʙʘʨ ʪʽʣʜʝʨʜʝ ʥʝʡʨʦʥʜʳץ ʘʫʜʘʨʤʘ ʞװʡʝʣʝʨʽ 

ʢʝʡʜʝ ʩᴇʟʜʝʨʜʽש ʤʘסʳʥʘʩʳʥ ʜᴅʣ ʞʝʪʢʽʟʙʝʡ, ʛʨʘʤʤʘʪʠʢʘʣʳץ ץʘʪʝʣʽʢʪʝʨʛʝʜʝ ʞʦʣ 

ʙʝʨʫʽ ʤװʤʢʽʥ. פʘʟʘץ ʪʽʣʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʩʠʥʪʘʢʩʠʩʪʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, 

ʩʦʥʜʘʡ-ʘץ ʙʘʡ ʢʦʥʪʝʢʩʪʪʽʢ סײʳʤʜʘʨʳ ʤʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ ʞװʡʝʣʝʨʽʥʝ ץʦʩʳʤʰʘ 

 ʘʪʘʨ, ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʪʝʨʤʠʥʜʝʨʜʽ ʘʫʜʘʨʫʜʘץ ʪʫʜʳʨʘʜʳ. ʉʦʥʳʤʝʥ ץʠʳʥʜʳץ

ʥʝʡʨʦʥʜʳץ ʤʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ ʞװʡʝʣʝʨʽ ʞʠʽ ץʘʪʝʣʽʢʪʝʨ ʞʽʙʝʨʝʜʽ. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʘʫʜʘʨʤʘ ײץʨʘʣʜʘʨʳ (CAT ï computer-assisted translation 

tools) ï ʘʫʜʘʨʤʘʰʳʣʘʨʜʳש ʞײʤʳʩʳʥʘ ʩʝʨʧʽʥ ʙʝʨʽʧ, ʩʘʧʘʥʳ ʞʦסʘʨʳʣʘʪʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞʠʳʥʪʳסʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʘʫʜʘʨʤʘ 

 ʳʟʜʳ ʝʨʝʢʰʝʣʽʛʽ ï ʘʫʜʘʨʤʘ ʞʘʜʳʥ (Translation Memory)שʤʘ שʨʘʣʜʘʨʳʥʳײץ

ʧʘʡʜʘʣʘʥʫ. ɸʫʜʘʨʤʘ ʞʘʜʳ ʘʫʜʘʨʤʘʰʳʣʘʨסʘ ʙʽʨ ʞʦʙʘʜʘסʳ ʙײʨʳʥ ʘʫʜʘʨʳʣסʘʥ 

ʤᴅʪʽʥʜʝʨʜʽ ץʘʡʪʘ ʧʘʡʜʘʣʘʥʳʧ, ʞʘשʘ ʤᴅʪʽʥʜʝʨʤʝʥ װʡʣʝʩʪʽʨʝ ʦʪʳʨʳʧ, ʙʽʨʽʟʜʽʣʽʢʪʽ 

ʩʘץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪʝʨʤʠʥʦʣʦʛʠʷʣʳץ ʙʘʟʘʣʘʨ, 

ʛʣʦʩʩʘʨʠʡʣʝʨ ʢᴅʩʽʙʠ ʞᴅʥʝ ʘʨʥʘʡʳ ʪʝʨʤʠʥʜʝʨʜʽ ʜײʨʳʩ ʞᴅʥʝ ʪײʨʘץʪʳ ʪװʨʜʝ 
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 שʞᴅʥʝ ʟʘ ץʳʣʳʤʠ, ʪʝʭʥʠʢʘʣʳס ʣ ᴅʩʽʨʝʩʝײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙץ ʦʣʜʘʥʫʜʳץ

ʩʘʣʘʣʘʨʳʥʜʘסʳ ʘʫʜʘʨʤʘʣʘʨ װʰʽʥ ʤʘשʳʟʜʳ [4]. 

Trados, MemoQ ʩʠʷץʪʳ ʪʘʥʳʤʘʣ ʢʦʤʧʴʶʪʝʨʣʽʢ ʘʫʜʘʨʤʘ ײץʨʘʣʜʘʨʳ 

ʘʫʜʘʨʤʘʰʳʣʘʨסʘ ʢᴇʧʪʝʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨ ײʩʳʥʫʜʘ. ʉʝʙʝʙʽ, ʙײʣ ײץʨʘʣʜʘʨʜʘ 

ʤᴅʪʽʥʤʝʥ ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʛʝ, ʪʝʨʤʠʥʜʝʨʜʽ ʪʝʟ ʪʘʙʫסʘ ʞᴅʥʝ ʞʦʙʘʥʳ ʙʽʨʢʝʣʢʽ 

ᴅʨʽ ʞʦסʘʨʳ ʩʘʧʘʜʘ ʦʨʳʥʜʘʫסʘ ʞʘסʜʘʡ ʞʘʩʘʣסʘʥ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʘʫʜʘʨʤʘ 

 ,ʘסʪʳ ʘʨʪʪʳʨʫץʘ ʞʳʣʜʘʤʜʳסʳʣʳ ʘʫʜʘʨʤʘʰʳʣʘʨץʨʘʣʜʘʨʳ ʦʩʳ ʝʨʝʢʰʝʣʽʛʽ ʘʨײץ

ʫʘץʳʪʪʳ װʥʝʤʜʝʫʛʝ ʞᴅʥʝ ʘʫʜʘʨʤʘʥʳש ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ 

[5]. 

 ʦʣʜʘʥʫץ ʩʪʘʥʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʘʫʜʘʨʤʘ ʽʩʽʥʜʝץʘʟʘפ

 שʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝʜʽ. ᴄʣʝʤʜʽʢ ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ɾʀ ʘʫʜʘʨʤʘʥʳץʘʨץ

ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʫʘץʳʪʪʳ װʥʝʤʜʝʫʛʝ ʞᴅʥʝ ʘʫʜʘʨʤʘ ץʳʟʤʝʪʪʝʨʽʥ 

 ʩʪʘʥʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪץʘʟʘפ ʛʽʥʜʝװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʦʣʞʝʪʽʤʜʽ ʝʪʫʛʝ ʤץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ, ᴅʩʽʨʝʩʝ ʥʝʡʨʦʥʜʳץ ʤʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘʥʳ ץʘʟʘץ ʪʽʣʽʥʜʝ 

 ʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʤʣʝʢʝʪʪʽʢײʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ɹ שʦʣʜʘʥʫ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨʜʽץ

ʦʨʛʘʥʜʘʨ ʤʝʥ ʞʝʢʝʤʝʥʰʽʢ ʢʦʤʧʘʥʠʷʣʘʨ ʘʨʘʩʳʥʜʘ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʳʧ, 

 .ʳʪʳ ʨʝʪʽʥʜʝ ʪʘʥʳʣʳʧ ʢʝʣʝʜʽסʙʽʨ ʙʘ שʽʩʪʽʢʪʝ ʜʘʤʳʪʫʜʳשʢʝ ץʪʽʣʽʥ ʩʘʥʜʳ ץʘʟʘץ

 ץʘʟʘץ ʜʘʤʫʳ ï שʡʝʣʝʨʽʥʽװʪʽʣʽʥʜʝʛʽ ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʤʝʥ ʩʠʥʪʝʟ ʞ ץʘʟʘפ

ʪʽʣʽʥʽש ʮʠʬʨʣʳץ ʢʝשʽʩʪʽʢʪʝʛʽ ʤᴅʨʪʝʙʝʩʽʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʤʘשʳʟʜʳ ץʘʜʘʤ. 

ʉᴇʡʣʝʫʜʽ ʪʘʥʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʘʫʳʟʰʘ ʘʡʪʳʣסʘʥ ʩᴇʟʜʽ ʤᴅʪʽʥʛʝ ʘʡʥʘʣʜʳʨʳʧ, 

ʦʥʳש ʤʘסʳʥʘʩʳʥ ʜᴅʣ ʞʝʪʢʽʟʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ɹײʣ ᴅʩʽʨʝʩʝ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʝ, 

 ʽʥʝʥשʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʣʘʩʳʥʜʘ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳʥʜʘ ʢʝץ

 ץʘʟʘץ ,ʘ ʘʡʥʘʣʜʳʨʳʧץʡʝʣʝʨʽ, ʢʝʨʽʩʽʥʰʝ, ʤᴅʪʽʥʜʽ ʜʘʫʳʩװʦʣʜʘʥʳʣʘʜʳ. ʉʠʥʪʝʟ ʞץ

ʪʽʣʽʥ ʪװʨʣʽ ץʦʣʜʘʥʙʘʣʘʨʜʘ ʝʩʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʽʣ 

 ץʘʟʘץ ʢᴇʣʝʤʜʝ שʘ ʞᴅʥʝ ʢʝסʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʘʜʘʤʜʘʨץ ʡʨʝʥʫʰʽʣʝʨʛʝ, ʝʨʝʢʰʝװ

ʪʽʣʽʥ ץʦʣʜʘʥʫʰʳʣʘʨסʘ ʳסשʘʡʣʳ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ [6]. פʘʟʘץ ʪʽʣʽʥʜʝ ɾʀ ʜʘʤʳʪʫ 

 ʘʤʪʘʤʘʩʳʟץ ʡʣʝʩʽʤʜʽʣʽʢʪʽװ ץʨʫ, ʪʝʨʤʠʥʦʣʦʛʠʷʣʳײץ ʰʽʥ ʤʦʣ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥװ

ʝʪʫ ʞᴅʥʝ ץʘʟʘץ ʪʽʣʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝʪʽʥ ʞװʡʝʣʝʨʜʽ 

ʞʝʪʽʣʜʽʨʫ ץʘʞʝʪ. ɹʦʣʘʰʘץʪʘ ץʘʟʘץ ʪʽʣʽʥʜʝ ʜᴅʣ ʞᴅʥʝ ʪװʩʽʥʽʢʪʽ ʘʫʜʘʨʤʘ ʞʘʩʘʫ 

 ʡʝʣʝʨʜʽ ʞʝʪʽʣʜʽʨʫ, ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞᴅʥʝ ʤᴅʪʽʥʜʽ ʩʠʥʪʝʟʜʝʫװʰʽʥ ʞװ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʝʥʛʽʟʫ ʤʘשʳʟʜʳ ʙʦʣʤʘץ. ɹײʣ ʙʘסʳʪʪʘ ʞװʨʛʽʟʽʣʝʪʽʥ ʞײʤʳʩʪʘʨ 

ʪʽʣʜʽʢ ʢʝʜʝʨʛʽʣʝʨʜʽ ʘʟʘʡʪʳʧ, ץʘʟʘץ ʪʽʣʽʥʽש ʭʘʣʳץʘʨʘʣʳץ ʞᴅʥʝ ʘʡʤʘץʪʳץ 

 .ʝʡʪʝʜʽשʦʣʜʘʥʳʩ ʘʷʩʳʥ ʢʝץ

 ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʫʜʘʨʤʘ ʽʩʽʥʝ ʩʘʧʘ ʤʝʥפ

ʞʳʣʜʘʤʜʳץ ʪײʨסʳʩʳʥʘʥ װʣʢʝʥ װʣʝʩ ץʦʩʫʜʘ. ʅʝʡʨʦʥʜʳץ ʤʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ  

ʘʨץʳʣʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢװʨʜʝʣʽ ʤᴅʪʽʥʜʝʨʜʽש ʢʦʥʪʝʢʩʪʽʥ ʪʝʨʝש ʪװʩʽʥʽʧ, 

ʤʘסʳʥʘʥʳ ʪʘʙʠסʠ ʪװʨʜʝ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɸʫʜʘʨʤʘʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ 

ʦʩʳʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʤʳʩʘʣʳ, ʘʫʜʘʨʤʘ ʞʘʜʳʥ ʩʘץʪʘʫ, ʪʝʨʤʠʥʦʣʦʛʠʷʣʳץ 

ʙʘʟʘʣʘʨ, ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞᴅʥʝ ʤᴅʪʽʥʜʽ ʜʘʫʳʩץʘ ʘʡʥʘʣʜʳʨʫ ʞװʡʝʣʝʨʽ 

ʘʫʜʘʨʤʘʰʳʣʘʨʜʳש ʞײʤʳʩʳʥ ʞʝשʽʣʜʝʪʽʧ, ʫʘץʳʪʪʳ װʥʝʤʜʝʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ɾʀ-ʪʽש ʘʨץʘʩʳʥʜʘ ʘʫʜʘʨʤʘʥʳש ʩʘʧʘʩʳ ʤʝʥ ʙʽʨʽʟʜʽʣʽʛʽ ʘʨʪʪʳ, ʘʣ ʘʫʜʘʨʤʘ װʜʝʨʽʩʽ 

ʙʘʨʳʥʰʘ ʞʝʜʝʣ ʞᴅʥʝ ץʦʣʞʝʪʽʤʜʽ ʙʦʣʘ ʪװʩʪʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʫʜʘʨʤʘ ʽʩʽʥ 

ʞʘשʘ ʙʝʣʝʩʢʝ ʢᴇʪʝʨʫʜʝ. ɹʦʣʘʰʘץʪʘ ɾʀ ʘʨץʳʣʳ װʣʢʝʥ ʙʝʣʝʩʪʝʨʜʽ ʙʘסʳʥʜʳʨʫ 

  .ʤʽʪʽ ʘʨʪʫʜʘװ
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ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʪ ʪʽʟʽʤʽ: 
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ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ,ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʂʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʭʘʪʪʘʤʘʣʘʨʳ ʞʝʪʽ ʜʝϬʛʝʡʛʝ 

ʙϺʣʽʥʛʝʥ OSI ʤʦʜʝʣʽʥʝ ϰʡʳʤʜʘʩʪʳʨʳʣϤʘʥ ʝʨʝʞʝʣʝʨ ʞʠʳʥʪʳϤʳ. ɹϰʣ ʜʝϬʛʝʡʣʝʨʛʝ 

Ϩʦʣʜʘʥʙʘʣʳ, ϰʩʳʥʳʣϤʘʥ, ʩʝʘʥʩ, ʢϺʣʽʢ, ʞʝʣʽ, ʘʨʥʘ ʞϸʥʝ ʬʠʟʠʢʘʣʳϨ ʢʽʨʝʜʽ. Ϸʨ ʜʝϬʛʝʡ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳϬ Ϻʟʘʨʘ ϸʨʝʢʝʪʪʝʩʫʽʥʝʥ ʙʘʩʪʘʧ ʜʝʨʝʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫϤʘ ʜʝʡʽʥʛʽ ʥʘϨʪʳ 

ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ. ɽϬ ʢϺʧ ʪʘʨʘʣϤʘʥ ʭʘʪʪʘʤʘ-ʢϺʧʪʝʛʝʥ ʦʧʝʨʘʮʠʷʣʳϨ ʞϮʡʝʣʝʨ 

Ϩʦʣʜʘʡʪʳʥ TCP/IP. Ϸʨ ʪϮʨʣʽ ʭʘʪʪʘʤʘʣʘʨ ϸʨʪϮʨʣʽ ʤʘϨʩʘʪʪʘʨϤʘ ʘʨʥʘʣϤʘʥ, ʤʳʩʘʣʳ, 

ʛʠʧʝʨʤϸʪʽʥʜʽ ʪʘʩʳʤʘʣʜʘʫϤʘ ʘʨʥʘʣϤʘʥ HTTP, ʬʘʡʣʜʳ ʙϺʣʽʩʫʛʝ ʘʨʥʘʣϤʘʥ FTP ʞϸʥʝ ʙʘʩϨʘʣʘʨ. 

Summary: Data transmission protocols in computer networks are a set of rules organized 

into the OSI model, which is divided into seven levels. These layers include application, 

presentation, session, transport, network, channel, and physical. Each level performs specific 

functions, from user interaction to data transfer. The most common protocol is TCP/IP, which is 

supported by most operating systems. Different protocols are designed for different purposes, for 

example, HTTP for hypertext transfer, FTP for file sharing and others. 

 

ɺ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ ʧʨʦʪʦʢʦʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʘʚʠʣʘ ʠ ʩʦʛʣʘʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʩʝʪʠ[1]. ʕʪʠ ʧʨʦʪʦʢʦʣʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ, ʵʬʬʝʢʪʠʚʥʫʶ 

ʠ ʟʘʱʠʱʝʥʥʫʶ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʩʝʪʷʤʠ. ʅʘ 

ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠ OSI (Open Systems Interconnection) ʠ ʤʦʜʝʣʠ TCP/IP 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʪʦʢʦʣʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

1. ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (Layer 1) 

ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʪʦʢʦʣ ʩʚʷʟʘʥ ʩ ʧʝʨʝʜʘʯʝʡ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ 

ʜʘʥʥʳʭ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʥʦʩʠʪʝʣʷʤ, ʪʘʢʠʤ ʢʘʢ ʢʘʙʝʣʠ, ʚʦʣʦʢʦʥʥʘʷ ʦʧʪʠʢʘ ʠʣʠ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʠʛʥʘʣʳ. ʕʪʦʪ ʫʨʦʚʝʥʴ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ, ʥʦ ʦʥ 
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ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʜʚʦʠʯʥʳʝ ʜʘʥʥʳʝ (1 ʠ 0) ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʚʠʜʝ 

ʩʠʛʥʘʣʦʚ. 

Ethernet: ʆʧʨʝʜʝʣʷʝʪ ʬʠʟʠʯʝʩʢʫʶ ʘʜʨʝʩʘʮʠʶ ʠ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʜʣʷ 

ʣʦʢʘʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ (LAN). ʂʘʙʝʣʠ Ethernet ʧʝʨʝʜʘʶʪ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ. 

Wi-Fi (IEEE 802.11): ʧʨʦʪʦʢʦʣ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʨʘʜʠʦʯʘʩʪʦʪʳ, ʢʦʜʠʨʦʚʢʫ ʩʠʛʥʘʣʘ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ. 

DSL, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʝ ʠ ʪ.ʜ.: ʧʨʦʪʦʢʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʢʦʥʢʨʝʪʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʮʠʬʨʦʚʦʡ ʘʙʦʥʝʥʪʩʢʦʡ ʣʠʥʠʠ 

(DSL) ʠʣʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʩʚʷʟʠ ʜʣʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʩʝʪʝʡ. 

2. ʂʘʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (Layer 2) 

ʕʪʦʪ ʫʨʦʚʝʥʴ ʦʪʚʝʯʘʝʪ ʟʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, ʘ ʪʘʢʞʝ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʥʦʩʠʪʝʣʝ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʘʚʠʣʴʥʫʶ ʧʝʨʝʜʘʯʫ ʬʨʝʡʤʦʚ ʜʘʥʥʳʭ ʥʘ ʥʫʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʪʦʡ ʞʝ ʩʝʪʠ. 

Ethernet (IEEE 802.3): ʆʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʜʘʥʥʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʠ 

ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʧʨʦʚʦʜʥʳʤ ʣʦʢʘʣʴʥʳʤ ʩʝʪʷʤ. ʆʥ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ MAC-ʘʜʨʝʩ 

(Media Access Control), ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʘʜʨʝʩʘʮʠʠ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

PPP (ʧʨʦʪʦʢʦʣ "ʪʦʯʢʘ-ʪʦʯʢʘ"): ʧʨʦʪʦʢʦʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ 

"ʪʦʯʢʘ-ʪʦʯʢʘ", ʪʘʢʠʭ ʢʘʢ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ, VPN ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ. 

MAC (Media Access Control): ʧʨʦʪʦʢʦʣ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʦʙʱʠʭ ʩʝʪʝʚʳʭ ʩʨʝʜʘʭ, ʥʘʧʨʠʤʝʨ, CSMA/CD 

(ʄʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʥʝʩʫʱʝʡ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʣʣʠʟʠʡ) 

ʜʣʷ Ethernet. 

3. ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ (Layer 3). 

ʉʝʪʝʚʦʡ ʫʨʦʚʝʥʴ ʦʪʚʝʯʘʝʪ ʟʘ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʩʝʪʷʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʧʨʘʚʢʫ ʜʘʥʥʳʭ ʩ ʫʩʪʨʦʡʩʪʚʘ-ʠʩʪʦʯʥʠʢʘ ʥʘ 

ʫʩʪʨʦʡʩʪʚʦ-ʧʦʣʫʯʘʪʝʣʴ. ʆʥ ʫʧʨʘʚʣʷʝʪ ʣʦʛʠʯʝʩʢʦʡ ʘʜʨʝʩʘʮʠʝʡ, ʧʝʨʝʩʳʣʢʦʡ 

ʧʘʢʝʪʦʚ ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʝʡ. 

IP (Internet Protocol): ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʨʦʪʦʢʦʣ ʜʣʷ 

ʘʜʨʝʩʘʮʠʠ ʠ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʧʦ ʩʝʪʷʤ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʥʠʢʘʣʴʥʫʶ ʘʜʨʝʩʘʮʠʶ (IPv4 ʠ IPv6) ʜʣʷ ʫʩʪʨʦʡʩʪʚ ʚ ʩʝʪʠ[2]. 

IPv4: ʀʩʧʦʣʴʟʫʝʪ 32-ʨʘʟʨʷʜʥʳʝ ʘʜʨʝʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʢʦʣʦ 

4,3 ʤʠʣʣʠʘʨʜʘ ʫʥʠʢʘʣʴʥʳʭ ʘʜʨʝʩʦʚ. 

IPv6: ʀʩʧʦʣʴʟʫʝʪ 128-ʨʘʟʨʷʜʥʳʝ ʘʜʨʝʩʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʘʜʨʝʩʦʚ. 

ICMP (Internet Control Message Protocol): ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʩʝʪʠ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʘʥʜʘ "ping" ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʧʦʜʢʣʶʯʝʥʠʷ ʠʣʠ ʧʨʦʙʣʝʤ ʩ ʤʘʨʰʨʫʪʠʟʘʮʠʝʡ. 

ʇʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ: ʊʘʢʠʝ ʧʨʦʪʦʢʦʣʳ, ʢʘʢ RIP (Routing 

Information Protocol), OSPF (Open Shortest Path First) ʠ BGP (Border Gateway 

Protocol), ʧʦʤʦʛʘʶʪ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤ ʦʧʨʝʜʝʣʷʪʴ ʥʘʠʣʫʯʰʠʝ ʧʫʪʠ ʜʣʷ 

ʧʝʨʝʩʳʣʢʠ ʧʘʢʝʪʦʚ ʧʦ ʢʨʫʧʥʳʤ ʩʝʪʷʤ. 
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4. ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ (Layer 4) 

ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʚʦʟʥʫʶ ʩʚʷʟʴ, ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ 

ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʢ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʨʘʟʥʳʭ ʩʝʪʷʭ. ʆʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʧʨʝʨʳʚʘʝʪ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ. 

TCP (Transmission Control Protocol): ʇʨʦʪʦʢʦʣ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ 

ʧʦʜʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʜʘʯʫ ʧʦʪʝʨʷʥʥʳʭ 

ʧʘʢʝʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʦʤ ʠ ʧʝʨʝʛʨʫʟʢʦʡ. ʇʨʦʪʦʢʦʣ TCP ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʨʠʣʦʞʝʥʠʡ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʩʤʦʪʨ ʚʝʙ-ʩʪʨʘʥʠʮ 

(HTTP), ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ (SMTP) ʠ ʧʝʨʝʜʘʯʘ ʬʘʡʣʦʚ (FTP). 

ʇʨʦʪʦʢʦʣ UDP (User Datagram Protocol): ʇʨʦʪʦʢʦʣ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʜʦʩʪʘʚʢʫ ʠʣʠ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʧʘʢʝʪʦʚ. 

ʆʥ ʙʳʩʪʨʝʝ, ʯʝʤ TCP, ʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ, ʛʜʝ ʩʢʦʨʦʩʪʴ ʚʘʞʥʝʝ 

ʥʘʜʝʞʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʧʦʪʦʢʦʚʦʝ ʚʠʜʝʦ, VoIP ʠ ʦʥʣʘʡʥ-ʠʛʨʳ. 

5. ʉʝʘʥʩʦʚʳʡ ʫʨʦʚʝʥʴ (Layer 5) 

ʉʝʘʥʩʦʚʳʡ ʫʨʦʚʝʥʴ ʦʪʚʝʯʘʝʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʝʘʥʩʘʤʠ ʠʣʠ ʩʦʝʜʠʥʝʥʠʷʤʠ 

ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʆʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ, ʫʧʨʘʚʣʷʝʪ ʠ ʟʘʚʝʨʰʘʝʪ ʩʝʘʥʩʳ ʩʚʷʟʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ. NetBIOS (Network Basic Input/Output System) - 

ʧʨʦʪʦʢʦʣ ʩʝʘʥʩʦʚʦʛʦ ʫʨʦʚʥʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʩʝʪʷʭ ʥʘ 

ʙʘʟʝ Windows. RPC (ʋʜʘʣʝʥʥʳʡ ʚʳʟʦʚ ʧʨʦʮʝʜʫʨ): ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʠ ʠʣʠ ʧʨʦʮʝʜʫʨʳ ʥʘ ʫʜʘʣʝʥʥʦʤ ʩʝʨʚʝʨʝ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. 

TLS/SSL (Transport Layer Security / Secure Sockets Layer) - 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʟʘʱʠʪʳ ʩʝʘʥʩʦʚ ʩʚʷʟʠ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ ʚ ʩʝʪʷʭ. 

6. ʋʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (Layer 6) 

ʋʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪ, 

ʧʦʥʷʪʥʳʡ ʧʨʠʢʣʘʜʥʦʤʫ ʫʨʦʚʥʶ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʜʠʨʦʚʘʥʠʝ, ʰʠʬʨʦʚʘʥʠʝ ʠ 

ʩʞʘʪʠʝ ʜʘʥʥʳʭ. 

ASCII (ɸʤʝʨʠʢʘʥʩʢʠʡ ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʜ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ) - 

ʩʪʘʥʜʘʨʪ ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. 

JPEG, GIF ʠ PNG - ʛʨʘʬʠʯʝʩʢʠʝ ʬʦʨʤʘʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʩʞʘʪʠʷ ʠ 

ʢʦʜʠʨʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

TLS/SSL: ʊʘʢʞʝ ʨʘʙʦʪʘʝʪ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʰʠʬʨʦʚʘʥʠʷ ʠ 

ʙʝʟʦʧʘʩʥʦʡ ʩʚʷʟʠ. 

7. ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ (Layer 7) 

ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ 

ʩʝʪʴʶ. ʆʥ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʦ 

ʩʝʪʠ[3]. 

HTTP (Hypertext Transfer Protocol): ʇʨʦʪʦʢʦʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʚʝʙ-ʩʪʨʘʥʠʮ ʠ ʜʘʥʥʳʭ ʚʦ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ. 

FTP (File Transfer Protocol): ʉʪʘʥʜʘʨʪʥʳʡ ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ. 
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SMTP (Simple Mail Transfer Protocol): ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʧʨʘʚʢʠ 

ʩʦʦʙʱʝʥʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ. 

DNS (ʉʠʩʪʝʤʘ ʜʦʤʝʥʥʳʭ ʠʤʝʥ): ʇʨʝʦʙʨʘʟʫʝʪ ʜʦʤʝʥʥʳʝ ʠʤʝʥʘ ʚ IP-

ʘʜʨʝʩʘ, ʧʦʟʚʦʣʷʷ ʫʩʪʨʦʡʩʪʚʘʤ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʚʝʙ-ʩʘʡʪʘʤ ʧʦ ʠʤʝʥʠ, ʘ ʥʝ ʧʦ 

IP-ʘʜʨʝʩʫ. 

SNMP (Simple Network Management Protocol): ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʴʶ, ʧʦʟʚʦʣʷʷ ʫʜʘʣʝʥʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʫʧʨʘʚʣʷʪʴ ʠʤʠ. 
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3D ʄʆɼɽʃʔɼɽʋɼɯ פʆʃɼɸʅʋɼʓר ɾɸרɸ ɹɸנʓʊʊɸʈʓ 

 

ɽʨʪʘʡ ɾ.ʅ., ʉʘʨʞʘʥ ɼ.ʊ., ᴄʤʟʝ ɼ.ʉ., ɾʘʨץʘʥʙʝʢ ɹ.פ. 

 .ʳʪʫʰʳ ʅʘʫʨʳʟʙʘʝʚ ʂ.ʂץʘ ʦסʢ., ʘ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʪס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʘʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 3D 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

Summary: This article provides information on the importance of applying 3D modeling in 

various fields.. 
 

3D ʤʦʜʝʣʴʜʝʫ-ʙײʣ ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש 

ʢᴇʤʝʛʽʤʝʥ ʦʙʲʝʢʪʽʥʽש ʥʝʤʝʩʝ ʙʝʪʪʽװ שʰ ᴇʣʰʝʤʜʽ ʢᴇʨʽʥʽʩʽʥ ײץʨʫ ʧʨʦʮʝʩʽ.  

3D ʤʦʜʝʣʴʜʝʫʜʽש ʤʽʥʜʝʪʽ-ץʘʞʝʪʪʽ ʦʙʲʝʢʪʽʥʽש ʚʠʟʫʘʣʜʳ ʢᴇʣʝʤʜʽ ʙʝʡʥʝʩʽʥ 

ʞʘʩʘʫ. ɹײʣ ʞʘסʜʘʡʜʘ ʤʦʜʝʣʴ ʥʘץʪʳ ᴅʣʝʤʜʝʛʽ ʦʙʲʝʢʪʽʣʝʨʛʝ ʩᴅʡʢʝʩ ʢʝʣʫʽ ʜʝ, 

ʪʦʣʳסʳʤʝʥ ʜʝʨʝʢʩʽʟ ʙʦʣʫʳ ʜʘ ʤװʤʢʽʥ[1]. 3D ʤʦʜʝʣʴʜʝʫ ʩʦסשʳ ʞʳʣʜʘʨʳ ʜʘʤʫʜʳ 

ʞʘʣסʘʩʪʳʨʫʜʘ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ʞʘשʘ ץʦʣʜʘʥʙʘʣʘʨʜʳ ʪʘʙʫʜʘ. ʄʽʥʝ, 3D 

ʤʦʜʝʣʴʜʝʫʜʽ ץʦʣʜʘʥʫʜʳש ʢʝʡʙʽʨ ʞʘשʘ ʙʘסʳʪʪʘʨʳ: 

1. ʄʝʜʠʮʠʥʘ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ɾʝʢʝ ʤʝʜʠʮʠʥʘʣʳץ ʙײʡʳʤʜʘʨ: 3D ʙʘʩʳʧ ʰʳסʘʨʫ ʧʘʮʠʝʥʪʪʽש ʙʽʨʝʛʝʡ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʞʝʢʝ ʠʤʧʣʘʥʪʪʘʨʜʳ, ʧʨʦʪʝʟʜʝʨʜʽ ʞᴅʥʝ 

ʭʠʨʫʨʛʠʷʣʳײץ ץʨʘʣʜʘʨʜʳ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ɾʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʦץʳʪʫ: ʦʨʛʘʥʜʘʨʜʳש, ʪʘʤʳʨʣʘʨʜʳש ʞᴅʥʝ ʜʝʥʝʥʽש ʙʘʩץʘ 

ʙᴇʣʽʢʪʝʨʽʥʽ3 שD װʣʛʽʣʝʨʽ ʜᴅʨʽʛʝʨʣʝʨʛʝ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʜᴅʣʽʨʝʢ ʞʦʩʧʘʨʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ʞᴅʥʝ ʦʣʘʨʜʳ ʤʝʜʠʮʠʥʘʣʳץ ʩʪʫʜʝʥʪʪʝʨʜʽ ʦץʳʪʫ װʰʽʥ ʜʝ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ(ʩʫʨʝʪ 1). 
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ʉʫʨʝʪ 1 - 3D ʤʦʜʝʣʴʜʝʫ ʤʝʜʠʮʠʥʘ ʩʘʣʘʩʳʥʜʘ 

 

ɸʫʨʫʣʘʨʜʳ ʤʦʜʝʣʴʜʝʫ: ʜᴅʨʽʛʝʨʣʝʨ 3D ʤʦʜʝʣʴʜʝʨʽʥ ʽʩʽʢʪʝʨ ʥʝʤʝʩʝ ץʘʥ 

ʪʘʤʳʨʣʘʨʳʥʳש ʘʫʳʪץʫʣʘʨʳ ʩʠʷץʪʳ ʢװʨʜʝʣʽ ʘʫʨʫʣʘʨʜʳ ʙʝʡʥʝʣʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ 

 ʘסʜʘʫשʣ ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʥ ʝʤʜʝʫ ᴅʜʽʩʪʝʨʽʥ ʪʘײʦʣʜʘʥʘ ʘʣʘʜʳ, ʙץ ʰʽʥװ

ʢᴇʤʝʢʪʝʩʝʜʽ. 

2. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ 

AI ʢᴇʤʝʛʽʤʝʥ 3D ʥʳʩʘʥʜʘʨʳʥ ײץʨʫ ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʫ: AI 3D 

ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʫסʘ ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʜʠʟʘʡʥ, 

ʘʚʪʦʤʦʙʠʣʴ ᴇʥʝʨʢᴅʩʽʙʽ ʞᴅʥʝ ʪʽʧʪʽ ʩᴅʥ ʩʠʷץʪʳ ʩʘʣʘʣʘʨʜʘ ʜʠʟʘʡʥ ʧʨʦʮʝʩʽʥ 

ʞʘץʩʘʨʪʘʜʳ[2]. 

ʐʳʥʘʡʳ ʘʥʠʤʘʮʠʷ ʞᴅʥʝ ʤʘʟʤײʥʜʳ ײץʨʫ: AI-ʜʽ 3D ʤʦʜʝʣʴʜʝʫʤʝʥ 

ʙʽʨʽʢʪʽʨʫ ʞʦסʘʨʳ ʩʘʧʘʣʳ ʘʥʠʤʘʮʠʷʣʘʨʜʳ, ʬʠʣʴʤʜʝʨʛʝ, ʙʝʡʥʝ ʦʡʳʥʜʘʨסʘ ʞᴅʥʝ 

VR/AR ץʦʩʳʤʰʘʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʘʨʥʘʡʳ ʵʬʬʝʢʪʽʣʝʨʜʽ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʤײʥʜʘ ᴅʨ ʦʙʲʝʢʪ ʢʦʥʪʝʢʩʪʪʽ ʝʩʢʝʨʝ ʦʪʳʨʳʧ ʞʘʩʘʣʘʜʳ. 

3. ʆʡʳʥ - ʩʘʫʳץ ʞᴅʥʝ ʤʝʜʠʘ 

ɺʠʨʪʫʘʣʜʳ ʞᴅʥʝ ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʜʳץ (VR/AR): 3D ʤʦʜʝʣʴʜʝʫ VR ʞᴅʥʝ 

AR װʰʽʥ ʤʘʟʤײʥʜʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʙʝʡʥʝ ʦʡʳʥʜʘʨʜʳ, ʦץʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫʜʽ ʞʘʩʘʫ װʰʽʥ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝʨʛʝ ʝʥʫʜʽש ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʘʜʳ(ʩʫʨʝʪ 2). 

 

 
 

ʉʫʨʝʪ 2 - 3D ʤʦʜʝʣʴʜʝʫ VR ʞᴅʥʝ AR װʰʽʥ 
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ʌʠʣʴʤʜʝʨ ʤʝʥ ʘʥʠʤʘʮʠʷʣʘʨ: ʢʠʥʦʠʥʜʫʩʪʨʠʷʜʘ 3D ʘʥʠʤʘʪʦʨʣʘʨ 

ʤʦʜʝʣʴʜʝʫ ʤʝʥ ʢᴇʨʩʝʪʫʜʽש ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʰʳʥʘʡʳ 

ʢʝʡʽʧʢʝʨʣʝʨ ʤʝʥ ʢᴇʨʽʥʽʩʪʝʨ ʞʘʩʘʡʜʳ. ʄʳʩʘʣʳ, ʙʣʦʢʙʘʩʪʝʨʣʝʨ װʰʽʥ 

ʬʦʪʦʨʝʘʣʠʩʪʽʢ ʢʝʡʽʧʢʝʨʣʝʨ ʤʝʥ ʘʨʥʘʡʳ ʵʬʬʝʢʪʽʣʝʨʜʽ ʞʘʩʘʫ. 

4. ɸʚʪʦʤʦʙʠʣʴ ʞᴅʥʝ ʘʵʨʦסʘʨʳʰ ᴇʥʝʨʢᴅʩʽʙʽ 

ʂʦʤʧʦʥʝʥʪʪʝʨʜʽ ʞʦʙʘʣʘʫ: 3D ʤʦʜʝʣʴʜʝʫ ʘʚʪʦʤʦʙʠʣʴʜʝʨ ʤʝʥ ʘʚʠʘʮʠʷʣʳץ 

ʢʝʤʝʣʝʨʜʽש ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ, ʙײʣ ʧʨʦʪʦʪʠʧʪʝʫ ײץʥʳʥ 

ʪᴇʤʝʥʜʝʪʫʛʝ ʞᴅʥʝ ʜᴅʣʜʽʢʪʽ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʦʜʝʣʴʜʝʨ 

ʘʵʨʦʜʠʥʘʤʠʢʘʥʳ, ץʘʫʽʧʩʽʟʜʽʢʪʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʤʘשʳʟʜʳ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʪʘʣʜʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɸʜʜʠʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨ: 3D ʙʘʩʳʧ ʰʳסʘʨʫ ʢװʨʜʝʣʽ ʙᴇʣʰʝʢʪʝʨʜʽ ʞʘʩʘʫסʘ 

ʫʘץʳʪ ʧʝʥ ʨʝʩʫʨʩʪʘʨʜʳ װʥʝʤʜʝʡ ʦʪʳʨʳʧ, ʞʦסʘʨʳ ʜᴅʣʜʽʢʪʝʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ 

ʰʳסʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

5. ʕʢʦʣʦʛʠʷ ʞᴅʥʝ ʪײʨʘץʪʳ ʜʘʤʫ 

ʕʢʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ: 3D ʤʦʜʝʣʴʜʝʨʽ ʵʢʦʞװʡʝʣʝʨʜʽ ʙʘץʳʣʘʫ, 

ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʥʽש ᴅʩʝʨʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʪײʨʘץʪʳ ץʘʣʘʣʘʨʜʳ ʞʦʩʧʘʨʣʘʫ װʰʽʥ 

 ʽʩʪʽʢʪʽשʞʘʩʳʣ ʢʝ ץʘʣʘʣʳץ ʡʝʣʝʨʽʥ ʥʝʤʝʩʝװʦʣʜʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, ʩʫ ʵʢʦʞץ

ʤʦʜʝʣʴʜʝʫ װʰʽʥ. 

ʄʘʪʝʨʠʘʣʜʘʨʜʳ ץʘʡʪʘ ᴇשʜʝʫ: 3D ʙʘʩʳʧ ʰʳסʘʨʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫ ץʘʡʪʘ 

ᴇשʜʝʣʛʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʪײʨʘץʪʳ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ 

ʪʘʟʘ ᴇʥʽʤʜʝʨʜʽ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ(ʩʫʨʝʪ 3). 

 

 
 

ʉʫʨʝʪ 3 - 3D ʤʦʜʝʣʴʜʝʫ ʵʢʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘ 

 

5. ʊײʪʳʥʫ ʪʘʫʘʨʣʘʨʳ 

ʊʝשʰʝʣʛʝʥ ᴇʥʜʽʨʽʩ: 3D ʤʦʜʝʣʴʜʝʫ ʟʝʨʛʝʨʣʽʢ ʙײʡʳʤʜʘʨ, ʦʡʳʥʰʳץʪʘʨ 

ʥʝʤʝʩʝ ʘʢʩʝʩʩʫʘʨʣʘʨ ʙʦʣʩʳʥ, ʪʘʧʩʳʨʳʩ ʙʦʡʳʥʰʘ ʪʘʧʩʳʨʳʩ ʙʦʡʳʥʰʘ ʪʘʫʘʨʣʘʨ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ(ʩʫʨʝʪ 4). 
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ʉʫʨʝʪ 4 - 3D ʤʦʜʝʣʴʜʝʫ ʟʝʨʛʝʨʣʽʢ ʙײʡʳʤʜʘʨ r

 

ʇʨʦʪʦʪʠʧʪʝʫ ʞᴅʥʝ ʜʠʟʘʡʥ: 3D ʤʦʜʝʣʴʜʝʨʽʤʝʥ ʞʘשʘ ᴇʥʽʤʜʝʨʜʽ ᴅʟʽʨʣʝʫ 

ʧʨʦʪʦʪʠʧʪʝʨʜʽ ʞʳʣʜʘʤ ʞʘʩʘʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʘʧʧʘʡ ᴇʥʜʽʨʽʩʢʝ ʰʳסʘʨʘʨ 

ʘʣʜʳʥʜʘ ʩʳʥʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ[3]. 

7. ʅײʩץʘʫʣʳץʪʘʨ ʞᴅʥʝ ʪʫʨʠʩʪʽʢ ʠʥʜʫʩʪʨʠʷ 

ɺʠʨʪʫʘʣʜʳ ʵʢʩʢʫʨʩʠʷʣʘʨ: 3D ʤʦʜʝʣʴʜʝʫ ʪʫʨʠʩʪʽʢ ʦʨʳʥʜʘʨסʘ, 

ʤײʨʘʞʘʡʣʘʨסʘ ʞᴅʥʝ ʪʘʨʠʭʠ ʦʨʳʥʜʘʨסʘ ʚʠʨʪʫʘʣʜʳ ʪʫʨʣʘʨ ʞʘʩʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ, ʙײʣ ʩʘʡʪʪʘʨסʘ ץʘʰʳץʪʘʥ ʙʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʊʘʨʠʭʠ ʥʳʩʘʥʜʘʨʜʳ ץʘʡʪʘ ײץʨʫ: ʘʨʭʝʦʣʦʛʪʘʨ ʤʝʥ ʪʘʨʠʭʰʳʣʘʨ 3D 

ʤʦʜʝʣʴʜʝʨʽʥ ʝʞʝʣʛʽ ʥʳʩʘʥʜʘʨ ʤʝʥ ʦʨʳʥʜʘʨʜʳ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘʜʳ, ʦʣʘʨʜʳ ʦʣʘʨʜʳש ʩʘץʪʘʣʫʳʥ ʙײʟʙʘʡ ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʪʘʣʜʘʫסʘ 

ʙʦʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, 3D ʤʦʜʝʣʴʜʝʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʜʘʤ ץʳʟʤʝʪʽʥʽש ʙʘʨʣʳץ ʞʘשʘ 

ʩʘʣʘʣʘʨʳʥ ץʘʤʪʠʪʳʥ ʢʝשʽʨʝʢ ʞᴅʥʝ ʘʣʫʘʥ ʪװʨʣʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. 
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ɽʩʞʘʥʦʚ ɾ.ɸ., ʉʘʡʣʘʫ ʅ.ɽ., ɸʥʘʨʙʘʡ ʓ.ʅ., ɾʘʨʳʣץʘʧ ɽ.פ. 

 .ʳʪʫʰʳ ʅʘʫʨʳʟʙʘʝʚ ʂ.ʂץʘ ʦסʢ., ʘ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʪס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʚʘʥʪʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʠʭ 

ʚʘʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘʭ. ʕʪʦ ʷʚʣʝʥʠʝ ʠ ʢʚʘʥʪʦʚʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʢʚʘʥʪʦʚʳʭ ʢʣʶʯʘʭ, ʧʨʝʜʣʘʛʘʶʪ ʨʝʰʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʫʷʟʚʠʤʳʭ ʩʠʩʪʝʤ 

ʩʚʷʟʠ, ʚ ʢʦʪʦʨʳʭ ʥʝʤʝʜʣʝʥʥʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʣʶʙʳʝ ʧʦʧʳʪʢʠ ʧʝʨʝʭʚʘʪʠʪʴ ʠʣʠ ʚʤʝʰʘʪʴʩʷ 

ʚ ʠʥʬʦʨʤʘʮʠʶ. 

Summary: The article discusses information about quantum communications, their 

importance and advantages. This phenomenon and quantum communications based on quantum 
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keys offer a solution to create virtually invulnerable communication systems in which any attempts 

to intercept or interfere with information are immediately detected. 
 

ʂʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ (ʥʝʤʝʩʝ ʢʚʘʥʪʪʳץ ʢʨʠʧʪʦʛʨʘʬʠʷ) ð 

ʬʦʪʦʥʜʘʨʜʳש ʢʚʘʥʪʪʳץ ʢװʡʣʝʨʽʥʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ʢʦʜʪʘʫ ʞᴅʥʝ ʙʝʨʫ 

ʪʝʭʥʦʣʦʛʠʷʩʳ. 

ʂʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ-ʙײʣ ʩʝʥʩʦʨʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ, ʝʩʝʧʪʝʫ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞᴅʥʝ ʞײʤʳʩʳʥ ʪװʙʝʛʝʡʣʽ ʞʘשʘ ʞʦʣʤʝʥ ʞʘץʩʘʨʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ʢʚʘʥʪʪʳץ ʘץʧʘʨʘʪʪʳ ʙʝʨʫ. Oak Ridge ײʣʪʪʳץ ʟʝʨʪʭʘʥʘʩʳ (ORNL) 

ʂʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʩʳʥʜʘ ʢʝש ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʠʝ[1]. 

ᴄʜʝʪʪʝ ʢʚʘʥʪʪʳץ ʘץʧʘʨʘʪ ʢʚʘʥʪʪʳץ ʘץʧʘʨʘʪʪʳ ʪʽʢʝʣʝʡ ʪʘʩʳʤʘʣʜʘʡʪʳʥ 

ʥʝʤʝʩʝ ʰʘʪʘʩʫ ʩʠʷץʪʳ ʢʚʘʥʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʙᴇʣʽʩʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ 

ʬʦʪʦʥʥʳש (ʞʘʨʳץʪʳש ʵʣʝʤʝʥʪʘʨ ʙᴇʣʰʝʛʽ) ʢʚʘʥʪʪʳץ ʢװʡʽʥʜʝ ʢʦʜʪʘʣʘʜʳ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʨʝʘʢʪʠʚʪʽ ץʦʟסʘʣʳʩ ʟʝʨʪʭʘʥʘʩʳ, ʨʝʘʢʪʠʚʪʽ ץʦʟסʘʣʳʩ ʟʝʨʪʭʘʥʘʩʳʥʳש 

 ʨʣʽװʘ ʜʝʤʝʫʰʽʣʝʨ ʞʳʣʜʘʨ ʙʦʡʳ ᴅʨʪץʜʘʨʣʘʤʘʩʳ ʞᴅʥʝ ʙʘʩסʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʙʘס

ʬʦʪʦʥʜʳץ ʢʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ʠʥʚʝʩʪʠʮʠʷ ʩʘʣʜʳ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʚʘʥʪʪʳץ ʘץʧʘʨʘʪʪʳש ʬʦʪʦʥʜʳ ʢʚʘʥʪʪʳץ ʘץʧʘʨʘʪ 

ʪʘʩʳʤʘʣʜʘʫʰʳʣʘʨʳ ʘʨץʳʣʳ ץʘʣʘʡ ʢʦʜʪʘʣʘʪʳʥʳʥʘ ʞᴅʥʝ ʜʝʢʦʜʪʘʣʘʪʳʥʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ʝʢʽ ʥʝʛʽʟʛʽ ʪʦʧץʘ ʙᴇʣʽʥʝʜʽ(ʩʫʨʝʪ 1).  

 

 
 

ʉʫʨʝʪ 1 ï ʂʚʘʥʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ 

 

ɽʢʽ ʢʦʜʪʘʫ ᴅʜʽʩʽ ʜʠʩʢʨʝʪʪʽ ʘʡʥʳʤʘʣʳʣʘʨʜʳ (DV) ʞᴅʥʝ װʟʜʽʢʩʽʟ 

ʘʡʥʳʤʘʣʳʣʘʨʜʳ (CV) ʧʘʡʜʘʣʘʥʘʜʳ. DV ʪᴅʩʽʣʜʝʨʽʥʜʝ ʢʚʘʥʪʪʳץ ʘץʧʘʨʘʪ 

ʢᴇʣʜʝʥʝש ʞᴅʥʝ ʪʽʢ ʧʦʣʷʨʠʟʘʮʠʷ ʢʦʤʙʠʥʘʮʠʷʩʳ ʩʠʷץʪʳ ʝʢʽ ʥʝʤʝʩʝ ʦʜʘʥ ʜʘ ʢᴇʧ 

ᴅʨʪװʨʣʽ ʜʝשʛʝʡʣʝʨʜʽש ʪʽʨʢʝʩʽʤʽʥʜʝ ʢʦʜʪʘʣʘʜʳ. DV ʢʦʜʪʘʫ-ʢʣʘʩʩʠʢʘʣʳץ ʮʠʬʨʣʳץ 

ʢʦʜʪʘʫʜʳש ʢʚʘʥʪʪʳץ ʥײʩץʘʩʳ. CV ʪᴅʩʽʣʜʝʨʽʥʜʝ ʘץʧʘʨʘʪ ʤװʤʢʽʥʜʽʢʪʝʨʜʽװ שʟʜʽʢʩʽʟ 

ʢʝש ʘʫץʳʤʳʥʘʥ, ʢʣʘʩʩʠʢʘʣʳץ ʘʥʘʣʦʛʪʳץ ʢʦʜʪʘʫʜʳש ʢʚʘʥʪʪʳץ ʥײʩץʘʩʳʥʘʥ 

ʪʘשʜʘʫ ʘʨץʳʣʳ ʢʦʜʪʘʣʘʜʳ. ORNL CV ʞᴅʥʝ DV ʪᴅʩʽʣʜʝʨʽ ʙʦʡʳʥʰʘ 

ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʠʝ, ʝʢʝʫʽʥʝ ʜʝ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʞʘʙʜʳץʪʘʨʳ ʙʘʨ. 
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ʂʚnl-ʜʽש ʢʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʜʘסʳ ʝש ʤʘשʳʟʜʳ ʨʝʩʫʨʩʳ-ʪʝʦʨʠʷʣʳץ 

ʞᴅʥʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʢʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ, ʩʦʥʜʘʡ-ʘץ ʢᴇʤʝʢʰʽ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʫʨʘʣʳ ʪʝʨʝש ʙʽʣʽʤʽ ʙʘʨ ץʳʟʤʝʪʢʝʨʣʝʨ. פʳʟʤʝʪʢʝʨʣʝʨʜʽש ʥʝʛʽʟʛʽ 

ʰʪʘʪʳ ʪᴇʨʪ ʘʜʘʤʥʘʥ ʪײʨʘʪʳʥ ʨʝʩʤʠ ʢʦʤʘʥʜʘʜʘ ײʡʳʤʜʘʩʪʳʨʳʣסʘʥʳʤʝʥ, 

ʢʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ ʧᴅʥʘʨʘʣʳץ ʩʘʣʘ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʦʥʜʳץʪʘʥ ʙʝʡʨʝʩʤʠ 

ʢʦʤʘʥʜʘסʘ ʢʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʘʣʘʩʳʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʪᴅʞʽʨʠʙʝʩʽ ʙʘʨ ʪʘסʳ 

ʘʣʪʳ ץʳʟʤʝʪʢʝʨ ʢʽʨʝʜʽ, ʙʘʨʣʳסʳ 10 ʟʝʨʪʪʝʫʰʽ. 

ORNL ʰʪʘʪʳʥʘʥ ʙʘʩץʘ, ʦʥʳײץ שʨʘʤʳʥʘ ᴅʨʪװʨʣʽ ʢʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷ 

ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷ ʤʘʤʘʥʜʘʨʳ ʢʽʨʝʜʽ. ʂʝש ʤʘסʳʥʘʜʘ ʦʣʘʨʜʳ ʢʚʘʥʪʪʳץ ʞʘʨʳץ 

ʢᴇʟʜʝʨʽ, ʜʝʪʝʢʪʦʨʣʘʨ ʞᴅʥʝ ʞװʡʝʣʝʨ ʨʝʪʽʥʜʝ ʩʠʧʘʪʪʘʫסʘ ʙʦʣʘʜʳ. ʂʚʘʥʪʪʳץ ʞʘʨʳץ 

ʢᴇʟʜʝʨʽʥʝ ʉʳסʳʣסʘʥ ɾʘʨʳץ, ʞʘʣסʳʟ ʬʦʪʦʥʜʘʨ ʞᴅʥʝ ʰʘʪʘʩʪʳʨʳʣסʘʥ ʬʦʪʦʥʜʘʨ 

ʞʘʪʘʜʳ. ɼʝʪʝʢʪʦʨʣʘʨסʘ ʛʦʤʦʜʠʥ, ʢʨʝʤʥʠʡ ʞᴅʥʝ ʘʨʩʝʥʠʜ-ʛʘʣʣʠʡ ʬʦʪʦʜʠʦʜʪʘʨʳ, 

ʩʦʥʜʘʡ-ʘץ ʙʽʨ ʬʦʪʦʥʜʳ ʘʩץʳʥ ᴇʪʢʽʟʛʽʰ ʥʘʥʦᴇʪʢʽʟʛʽʰ ʜʝʪʝʢʪʦʨʣʘʨ ʢʽʨʝʜʽ. 

ɾװʡʝʣʝʨʛʝ ʢʝʟʜʝʡʩʦץ ʩʘʥʜʘʨʜʳש ʢʚʘʥʪʪʳץ ʛʝʥʝʨʘʪʦʨʣʘʨʳ, ᴅʨʪװʨʣʽ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʘʙʜʳץʪʘʨ ʞᴅʥʝ ʢʚʘʥʪʪʳץ ʢʽʣʪʪʝʨʜʽ ʪʘʨʘʪʫ ʞװʡʝʣʝʨʽ 

ʢʽʨʝʜʽ[2]. 

ʂʚʘʥʪʪʳץ ʙʘʡʣʘʥʳʩʪʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʢʚʘʥʪʪʳץ ʤʝʭʘʥʠʢʘʥʳש ʝʨʝʢʰʝ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʦʥʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʢʪʽש 

ʙʝʣʛʽʣʽ ʙʽʨ ʤʽʥʜʝʪʪʝʨʽ װʰʽʥ ʝʨʝʢʰʝ ʪʘʨʪʳʤʜʳ ʝʪʝʜʽ. ʂʚʘʥʪʪʳץ ʙʘʡʣʘʥʳʩʪʳש 

ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

1. ɹײʣʪʘʨʪʧʘʩ ץʘʫʽʧʩʽʟʜʽʢ (Quantum Security) 

ʂʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ-ʢʚʘʥʪʪʳץ 

ʤʝʭʘʥʠʢʘʥʳש ʥʝʛʽʟʛʽ ʟʘשʜʘʨʳʥʳש ʘʨץʘʩʳʥʜʘ ʘʙʩʦʣʶʪʪʽ ץʘʫʽʧʩʽʟʜʽʢ: 

ɹʝʣʛʽʩʽʟʜʽʢ ʧʨʠʥʮʠʧʽ (Heisenberg Uncertainty Principle): ʦʩʳ ʧʨʠʥʮʠʧʢʝ 

ʩᴅʡʢʝʩ, ʙײʣ ʢװʡʜʽ ᴇʟʛʝʨʪʧʝʩʪʝʥ ʢʚʘʥʪʪʳץ ʢװʡʜʽש ʙʘʨʣʳץ ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʜᴅʣ 

ᴇʣʰʝʫ ʤװʤʢʽʥ ʝʤʝʩ. ʂʚʘʥʪʪʳץ ʙʘʡʣʘʥʳʩ ʢʦʥʪʝʢʩʪʽʥʜʝ ʙײʣ ʜʝʛʝʥʽʤʽʟ, ʝʛʝʨ 

ʰʘʙʫʳʣʜʘʫʰʳ ʢʚʘʥʪʪʳץ ʩʠʛʥʘʣʜʳ (ʤʳʩʘʣʳ, ʬʦʪʦʥ) ײʩʪʘʧ ʘʣʫסʘ ʥʝʤʝʩʝ ᴇʣʰʝʫʛʝ 

ʪʳʨʳʩʩʘ, ʩʠʛʥʘʣʜʳש ʢװʡʽ ᴇʟʛʝʨʝʜʽ ʞᴅʥʝ ʪʘʨʘʪʫʰʳ ʊʘʨʘʧʪʘʨ ʪʳשʜʘʫ ᴅʨʝʢʝʪʽʥ 

ʘʥʳץʪʘʡ ʘʣʘʜʳ. 

ʂʚʘʥʪʪʳץ ʰʘʪʘʩʫ ʧʨʠʥʮʠʧʽ: ʢʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʘ ʝʢʽ ʥʝʤʝʩʝ 

ʦʜʘʥ ʜʘ ʢᴇʧ ʢʚʘʥʪʪʳץ ʦʙʲʝʢʪʽʣʝʨ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣסʘʥ ʢʝʟʜʝ ʢʚʘʥʪʪʳץ 

ʰʘʪʘʩʫ ʞʠʽ ץʦʣʜʘʥʳʣʘʜʳ, ʦʣʘʨʜʳש ʙʽʨʝʫʽʥʽש ᴇʟʛʝʨʫʽ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ 

 ʦʣʜʘʥץ ʘʩʠʝʪʪʽץ ʣײʘ ᴅʩʝʨ ʝʪʝʜʽ. ɹסʘʣʘʨץʘʨʘʤʘʩʪʘʥ ʙʽʨʜʝʥ ʙʘʩץ ʘץץʪʳץʘʰʳץ

ʞʘʩʘʫ ʤװʤʢʽʥ ʝʤʝʩ, ʙײʣ ʢʚʘʥʪʪʳץ ʰʘʪʘʩʫסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʰʠʬʨʣʘʫʜʳ (ʤʳʩʘʣʳ, 

ʢʽʣʪʪʝʨʜʽש ʢʚʘʥʪʪʳץ ʪʘʨʘʣʫʳ ð QKD ʘʨץʳʣʳ) ᴇʪʝ ץʘʫʽʧʩʽʟ ʝʪʝʜʽ. 

ʂʣʘʩʩʠʢʘʣʳץ ʰʘʙʫʳʣʜʘʨסʘ ץʦʣ ʩסײʳʣʤʘʫʰʳʣʳץ: ʜᴅʩʪװʨʣʽ 

ʢʨʠʧʪʦʛʨʘʬʠʷʣʳץ ᴅʜʽʩʪʝʨʜʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʢʚʘʥʪʪʳץ ʞװʡʝʣʝʨ ʜᴅʩʪװʨʣʽ 

ʰʠʬʨʣʘʫ ʞװʡʝʣʝʨʽʥʝ (RSA, AES ʞᴅʥʝ ʪ.ʙ.) ץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥ ʝʩʝʧʪʝʫ ץʫʘʪʳʥ 

(ʤʳʩʘʣʳ, ʢʚʘʥʪʪʳץ ʢʦʤʧʴʶʪʝʨʣʽʢ ʰʘʙʫʳʣʜʘʨ) ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʰʘʙʫʳʣʜʘʨʜʘʥ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽץ ʘʫʜʳסʦʨץ

2. ʂʽʣʪʪʝʨʜʽש ʢʚʘʥʪʪʳץ ʪʘʨʘʣʫʳ (QKD) 

ʂʽʣʪʪʝʨʜʽש ʢʚʘʥʪʪʳץ ʪʘʨʘʣʫʳ (QKD) ʝʢʽ ʪʘʨʘʧץʘ ʜʝʨʝʢʪʝʨʜʽ ʰʠʬʨʣʘʫ 

 ʣ ʧʨʦʮʝʩʪʽײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʘ ʤסʘʫʽʧʩʽʟ ʘʣʤʘʩʫץ ʧʠʷ ʢʽʣʪʪʝʨʤʝʥײץ ʰʽʥװ
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ʘʥʳץʪʘʫʩʳʟ ʞʘʣסʘʥ ʥʝʤʝʩʝ ײʩʪʘʧ ʘʣʫ ʤװʤʢʽʥ ʝʤʝʩ. BB84 ʩʠʷץʪʳ QKD 

ʧʨʦʪʦʢʦʣʜʘʨʳ ʢʝʣʝʩʽ ʘʨʪʳץʰʳʣʳץʪʘʨʜʳ ײʩʳʥʘʜʳ: 

ʂʝʧʽʣʜʝʥʜʽʨʽʣʛʝʥ ʪʳשʜʘʫ ץʦʨסʘʥʳʩʳ: ʢʚʘʥʪʪʳץ ʘʣʤʘʩʫ ʧʨʦʮʝʩʽʥʜʝ ʢʝʟ-

ʢʝʣʛʝʥ ʙײʟʫ ᴅʨʝʢʝʪʽ ʜʝʨʝʫ ʘʥʳץʪʘʣʘʜʳ. 

ʐʘʙʫʳʣʜʳץ שʘʡʪʳʤʩʳʟʜʳסʳ: ʜᴅʩʪװʨʣʽ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽʥʝʥ 

ʘʡʳʨʤʘʰʳʣʳסʳ, ʢʚʘʥʪʪʳץ ʩʠʛʥʘʣ ײʩʪʘʣסʘʥ ʢʝʟʜʝ ʦʥʳש ʢװʡʽ ᴇʟʛʝʨʝʜʽ ʞᴅʥʝ 

ʘʣʫʰʳʣʘʨ ʦʣʘʨʜʳש ʙʘʡʣʘʥʳʩʳ ʙײʟʳʣסʘʥʳʥ ʙʽʨʜʝʥ ʪװʩʽʥʝʜʽ. 

 ʢʝʡʽʥʛʽ ʜʝʨʝʢʪʝʨʜʽ ץʘʥ ʢʽʣʪʪʝʨ ʙʘʨʣʳסʘʫʽʧʩʽʟʜʽʢ ʠʥʢʘʧʩʫʣʷʮʠʷʩʳ: ʘʣʳʥפ

ʙᴇʣʽʩʫʜʽ ʰʠʬʨʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ, ʙײʣ ʦʣʘʨʜʳ ʰʠʬʨʣʘʥסʘʥ 

ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ײʩʪʘʡ ʘʣʩʘ ʜʘ, ʰʘʙʫʳʣʜʘʫʰʳʣʘʨ װʰʽʥ ʤʘסʳʥʘʩʳʟ ʝʪʝʜʽ. 

 ʘʞʝʪʪʽʣʽʢץ ʛʝʡʣʝʨʽʥʝשʘ ʜʝשʞʘ שʪʳץʧʠʷʣʳʣʳײפ .3

ʂʚʘʥʪʪʳץ ʢװʡʜʽ ʢᴇʰʽʨʫʜʽש ʤװʤʢʽʥ .ʩʪʽʛʽ: ʢʚʘʥʪʪʳץ "ʢᴇʰʽʨʫ" ʪʫʨʘʣʳ ɿʘסשʘ 

ʩᴅʡʢʝʩ (ɹʝʥʝʜʠʢʪ ʃʦʤʩ ʧʨʠʥʮʠʧʽ) ʢʚʘʥʪʪʳץ ʢװʡʜʽש ʜᴅʣ ʢᴇʰʽʨʤʝʩʽʥ ʞʘʩʘʫ 

ʤװʤʢʽʥ ʝʤʝʩ, ʙײʣ ʞʘʣסʘʥ ʭʘʙʘʨʣʘʤʘʣʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʤʝʡʜʽ. ɹײʣ 

ʘץʧʘʨʘʪʪʳ ʙʝʨʫ ʧʨʦʮʝʩʪʝʨʽʥʝ ץʦʩʳʤʰʘ ץʘʫʽʧʩʽʟʜʽʢ ץʘʙʘʪʳʥ ץʦʩʘʜʳ. 

"ʂʚʘʥʪʪʳץ" ʰʠʬʨʣʘʫʜʳש ᴅʣʝʫʝʪʽ: ʢʚʘʥʪʪʳץ ʢװʡʣʝʨʜʽ ץʦʣʜʘʥʫ (ʤʳʩʘʣʳ, 

ʧʦʣʷʨʠʟʘʮʠʷʣʘʥסʘʥ ʬʦʪʦʥʜʘʨ) ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ʰʠʬʨʣʘʥʙʘʡʪʳʥ ʙʽʨʝʛʝʡ 

ʰʠʬʨʣʘʫ ʞװʡʝʣʝʨʽʥ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʪʽʧʪʽ ʜʝʨʝʢʪʝʨ ײʩʪʘʣסʘʥ ʙʦʣʩʘ ʜʘ. 

 ʘʫʽʧʩʽʟ ʙʘʡʣʘʥʳʩץ ʳסʪʘץʪʳץʘʰʳץ ץʟʘױ .4

ʂʚʘʥʪʪʳץ ʩʧʫʪʥʠʢʪʝʨʜʽ ץʦʣʜʘʥʫ: ʩʧʫʪʥʠʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ײʟʘץ 

 ,ʘ ʙʦʣʘʜʳ (ʤʳʩʘʣʳסʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫ ץʘʥ ʢʚʘʥʪʪʳסʘʣסʦʨץ ʘץץʪʳץʘʰʳץ

ʤʳשʜʘסʘʥ ʰʘץʳʨʳʤ). ʐʘʙʫʳʣʜʘʫʰʳ ʘʪʤʦʩʬʝʨʘʜʘ ʥʝʤʝʩʝ ʙʘʩץʘ ʥʳʩʘʥʜʘʨʜʘ 

ʩʠʛʥʘʣʜʳ ײʩʪʘʫסʘ ʪʳʨʳʩʩʘ ʜʘ, ʢʚʘʥʪʪʳץ ʙʘʡʣʘʥʳʩ ʤײʥʜʘʡ ʰʘʙʫʳʣʜʘʨʜʘʥ 

 ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʄʳʩʘʣ ʨʝʪʽʥʜʝ 4,000 ʢʤ-ʜʝʥ ʘʩʪʘʤ ʢʚʘʥʪʪʳץ ʘʫʜʳסʦʨץ

ʢʽʣʪʪʝʨʜʽ ʪʘʨʘʪʫ װʰʽʥ ʩʧʫʪʥʠʢʪʝʨʜʽ ץʦʣʜʘʥʫʜʳ ʩᴅʪʪʽ ʢᴇʨʩʝʪʢʝʥ ץʳʪʘʡʣʳץ 

ʤʠʮʠʫʩ ʙʘסʜʘʨʣʘʤʘʩʳ ʢʝʣʪʽʨʽʣʛʝʥ. 

ʂʚʘʥʪʪʳץ ץʘʡʪʘʣʘסʳʰʪʘʨ: ʙײʣ ײץʨʳʣסʳʣʘʨ ʦʧʪʠʢʘʣʳץ ʪʘʣʰʳץʪʘʨʜʘ ʞᴅʥʝ 

ʘʪʤʦʩʬʝʨʘʜʘ ʥʝʤʝʩʝ סʘʨʳʰʪʘ װʣʢʝʥ ץʘʰʳץʪʳץʪʘ ʢʚʘʥʪʪʳץ ʩʠʛʥʘʣʜʘʨʜʳש 

ʪʘʨʘʣʫ ʜʠʘʧʘʟʦʥʳʥʳש ʰʝʛʽʥ ʝשʩʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳʣʘʡʰʘ, נʘʣʘʤʜʳץ 

 .ʘ ʙʦʣʘʜʳסʨʫײץ ʞʝʣʽʣʝʨʜʽ ץʘʥ ʢʚʘʥʪʪʳסʘʣסʦʨץ

5. ɽʩʝʧʪʝʫ ʰʘʙʫʳʣʜʘʨʳʥʘ ʪᴇʟʽʤʜʽʣʽʢ 

ʂʚʘʥʪʪʳץ ʞװʡʝʣʝʨ RSA ʥʝʤʝʩʝ AES ʩʠʷץʪʳ ʜᴅʩʪװʨʣʽ ʢʨʠʧʪʦʛʨʘʬʠʷʣʳץ 

ʞװʡʝʣʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽʥʝ ץʘʫʽʧ ʪᴇʥʜʽʨʝʪʽʥ ʢʚʘʥʪʪʳץ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש 

ʙʦʣʘʰʘץʪʘ ʧʘʡʜʘ ʙʦʣʫʳ ʘʷʩʳʥʜʘ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ ʙʦʣʘʜʳ. 

ʂʚʘʥʪʪʳץ ʰʘʙʫʳʣʜʘʨʜʘʥ ץʦʨסʘʫ: ʢʣʘʩʩʠʢʘʣʳץ ʰʠʬʨʣʘʫ ʞװʡʝʣʝʨʽʥ ʙײʟʫסʘ 

 ץʙʘʡʣʘʥʳʩ ʢʚʘʥʪʪʳ ץʢʦʤʧʴʶʪʝʨ ʙʦʣʩʘ ʜʘ, ʢʚʘʥʪʪʳ ץʘʙʽʣʝʪʪʽ ʢʚʘʥʪʪʳץ

ʢʦʤʧʴʶʪʝʨ װʰʽʥ ʤװʤʢʽʥ ʝʤʝʩ ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ. 

ʄʳʩʘʣʳ, ʢʽʣʪʪʝʨʜʽש ʢʚʘʥʪʪʳץ ʪʘʨʘʣʫʳʥʘ (QKD) ʥʝʛʽʟʜʝʣʛʝʥ ɸʣʛʦʨʠʪʤʜʝʨ 

ʰʘʙʫʳʣʜʘʫʰʳʥʳש ʢʚʘʥʪʪʳץ ʝʩʝʧʪʝʫ ץʫʘʪʳ ʙʦʣʩʘ ʜʘ, ʰʘʙʫʳʣʜʘʨʜʘʥ ץʦʨסʘʫסʘ 

ʢʝʧʽʣʜʽʢ ʙʝʨʝ ʘʣʘʜʳ. 

6. ᴆʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʽש ʞʦסʘʨʳʣʘʫʳ 

ʂʚʘʥʪʪʳץ ץʘʡʪʘʣʘסʳʰʪʘʨ ʤʝʥ ʢʚʘʥʪʪʳץ ʞʝʣʽʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ᴇʪʢʽʟʫ 

 :ʘʙʽʣʝʪʪʽʣʽʛʽ ʤʝʥ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘ ʘʣʘʜʳץ
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ʂʚʘʥʪʪʳץ ʘʨʥʘʣʘʨ ʫʣʴʪʨʘ ʞʳʣʜʘʤ ʢʚʘʥʪʪʳץ ʪʦץʫ ʤʝʥ ʩʫʧʝʨʧʦʟʠʮʠʷʥʳ 

 ʧʘʨʘʪ ʙʝʨʫץʘʨʳ ʘסʘʥʜʘ ʞʦסʘʨʘץ ʘסʨʣʽ ʘʨʥʘʣʘʨװʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʜᴅʩʪץ

ʞʳʣʜʘʤʜʳסʳʥ ץʦʣʜʘʡ ʘʣʘʜʳ. 

ʂʚʘʥʪʪʳץ ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳ ץʦʣʜʘʥʳʩʪʘסʳ ʞʝʣʽʣʝʨʤʝʥ ʙʽʨʽʢʪʽʨʫʛʝ 

ʙʦʣʘʜʳ, ʙײʣ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ ʘʨץʳʣʳ ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ 

ʞʘץʩʘʨʪʘʜʳ. 

7. ʉʳʨʪץʳ ᴅʩʝʨʣʝʨ ʤʝʥ ʢʝʜʝʨʛʽʣʝʨʛʝ ʪᴇʟʽʤʜʽʣʽʢ 

ʂʚʘʥʪʪʳץ ʞװʡʝʣʝʨ ʙʝʣʛʽʣʽ ʙʽʨ ʢʚʘʥʪʪʳץ ץʘʩʠʝʪʪʝʨʜʽ ץʦʣʜʘʥʫ ʘʨץʳʣʳ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʪʽʢ ʩᴅʫʣʝʣʝʥʫ ʥʝʤʝʩʝ ʬʠʟʠʢʘʣʳץ ʘʨʘʣʘʩʫ ʩʠʷץʪʳ ʩʳʨʪץʳ 

ʢʝʜʝʨʛʽʣʝʨʜʽש ᴅʩʝʨʽʥʝʥ ʢᴇʙʽʨʝʢ ץʦʨסʘʣʫʳ ʤװʤʢʽʥ: 

8. ʂʚʘʥʪʪʳץ ʝʩʝʧʪʝʫ ʩʘʣʘʩʳʥʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʘʨ 

ʂʚʘʥʪʪʳץ ʢʦʤʧʴʶʪʝʨʣʝʨʤʝʥ ʀʥʪʝʛʨʘʮʠʷ: ʢʚʘʥʪʪʳץ ʙʘʡʣʘʥʳʩ ʙʦʣʘʰʘץ 

ʢʚʘʥʪʪʳץ ʝʩʝʧʪʝʫ ʞװʡʝʣʝʨʽʥʽש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ʙʦʣʘ ʘʣʘʜʳ, ʙײʣ ʢʚʘʥʪʪʳץ 

ʢʦʤʧʴʶʪʝʨʣʝʨ ʥʝʤʝʩʝ ʢʚʘʥʪʪʳץ ʜʘʪʯʠʢʪʝʨ ʘʨʘʩʳʥʜʘ ץʘʫʽʧʩʽʟ ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫʜʳ 

 ,ʪʘʡʣʘʥʜʳʨʫ ʝʩʝʧʪʝʨʽשʨʜʝʣʽ ʦװʡʝʣʝʨʽ ʢװʣ ʝʩʝʧʪʝʫ ʞײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹץ

ʤʦʣʝʢʫʣʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʞʦסʘʨʳ ʪʠʽʤʜʽ 

ʝʩʝʧʪʝʫʣʝʨ ʩʠʷץʪʳ ʜᴅʩʪװʨʣʽ ʝʩʝʧʪʝʫʣʝʨʜʝ ʞʦץ ʝʩʝʧʪʝʨʜʽ ʰʝʰʝ ʘʣʘʜʳ[3]. 

9. ɸʚʪʦʥʦʤʜʳ ʞᴅʥʝ ʪʘʨʘʪʳʣסʘʥ ʞװʡʝʣʝʨʜʽש ʙʦʣʘʰʘסʳ 

ʊʘʨʘʪʳʣסʘʥ ʞװʡʝʣʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ: ʢʚʘʥʪʪʳץ ʞʝʣʽʣʝʨʜʽ 

 ʳסʪʘץʘʰʳץ ,ʘʣʘʣʘʨʜʳץ ʳʣʜʳץʽʰʽʥʜʝ ʘ שʡʝʣʝʨʜʽ, ʩʦʥʳװʘʥ ʞסʘʫʽʧʩʽʟ ʪʘʨʘʪʳʣץ

ʩʝʥʩʦʨʣʳץ ʞʝʣʽʣʝʨʜʽ, ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳʥ (IoT) ʞᴅʥʝ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ 

 ʳʪʫ ʞʝʣʽʣʝʨʽʥץʦ ץʘʞʝʪ ʝʪʝʪʽʥ ʄʘʰʠʥʘʣʳץ ʘʫʜʳסʦʨץ ʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʜʝʨʝʢʪʝʨʜʽץ

 .ʘ ʙʦʣʘʜʳסʰʽʥ ʧʘʡʜʘʣʘʥʫװ ʨʫײץ

 ʘʨʳסʘʫʽʧʩʽʟ, ʞʦץ ʙʘʡʣʘʥʳʩ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʩʝʢ, ʢʚʘʥʪʪʳפ

ʞʳʣʜʘʤʜʳץʪʳ ʞᴅʥʝ ʩʝʥʽʤʜʽ ʜʝʨʝʢʪʝʨ ʞװʡʝʣʝʨʽʥ ײץʨʫʜʳש ʙʽʨʝʛʝʡ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ײʩʳʥʘʜʳ. ʂʽʣʪʪʝʨʜʽש ʢʚʘʥʪʪʳץ ʪʘʨʘʣʫʳ ʞᴅʥʝ ʢʚʘʥʪʪʳץ ʞʝʣʽʣʝʨ 

ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʤʝʥ ᴅʨ ʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ץʘʫʽʧʩʽʟʜʽʢʪʽש 

ʞʦסʘʨʳʣʘʫʳʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʘʡʣʘʥʳʩ ʧʝʥ ʝʩʝʧʪʝʫʜʽש ʞʘשʘ, 

ʠʥʥʦʚʘʮʠʷʣʳץ ʬʦʨʤʘʣʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳʥ ʢװʪʫʛʝ ʙʦʣʘʜʳ. ʂʚʘʥʪʪʳץ 

ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʙʦʣʘʰʘץ ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʤʘשʳʟʜʳ ʵʣʝʤʝʥʪʽ ʙʦʣʘ ʘʣʘʜʳ, 

ᴅʩʽʨʝʩʝ ʜᴅʩʪװʨʣʽ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽʥʝ ʢʚʘʥʪʪʳץ ʰʘʙʫʳʣʜʘʨʜʳש ᴇʩʽʧ ʢʝʣʝ 

ʞʘʪץʘʥ ץʘʫʧʽ ʞʘסʜʘʡʳʥʜʘ. 
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ʅʘʫʢʘ ʠ ʊʝʭʥʠʢʘ, 2023; 
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3. "ʂʚʘʥʪʦʚʳʝ ʩʝʪʠ: ʆʪ ʪʝʦʨʠʠ ʢ ʧʨʘʢʪʠʢʝ" / ʇʦʜ ʨʝʜ. ɺ.ʉ. ɼʤʠʪʨʠʝʚʘ. ʈʦʩʪʦʚ-ʥʘ-

ɼʦʥʫ: ʖʌʋ, 2022 
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ɹɽʁʅɽʃɽʈɼɯ ᴆרɼɽʋɼɯר ɾᴄʅɽ ʊɸʅʋɼʓר ʉɸʅɼʓפ ᴄɼɯʉʊɽʈɯ 

 

ᴄʣʽʙʝʢ ɹ.ʅ., ʄʘʤʳʪʦʚ ɸ.ʂ., ʍʘʡʜʘʨʦʚ ʈ.ɸ., ʊײʨʩʳʥ ʊ.ʅ. 

 .ʳʪʫʰʳ ʆʣʞʘʪʘʝʚʘ ɹ.ʊץa oסʳʣʳʤʠ ʞeʪeʢʰʽ - ʤaʛʠʩʪp, aס

ʋʥʠʚepʩʠʪeʪ çʄʠpaʩè, ʐʳʤʢeʥʪ ץ., ʂaʟaʭʩʪaʥ 

 

ʈʝʟʶʤʝ: ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʝʩʪʘʥʜʘʨʪʥʦʡ, 

ʠʟʤʝʥʷʶʱʝʡʩʷ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʳ. ʇʨʠ ʵʪʦʤ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʨʠʪʝʣʴʥʳʡ ʧʨʠʝʤʥʳʡ ʢʘʥʘʣ. ɺ ʩʪʘʪʴʝ ʜʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʤʥʦʛʠʭ 

ʩʧʦʩʦʙʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʚ ʮʠʬʨʦʚʳʭ ʚʠʜʝʦʨʦʣʠʢʘʭ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʠʜʝʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ 

ʤʥʦʛʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʞʝ ʥʘʭʦʜʠʪ ʩʤʳʩʣ ʚ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʥʘʷ ʠ ʦʙʦʙʱʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

 Summary: Modern information systems are designed for a non-standard, changing, 

uncertain environment. At the same time, one of the most important sources of information is the 

visual receiving channel. The article describes many ways to recognize images in digital videos. 

The relevance of developing video content recognition systems lies in the fact that it is used in many 

intelligent systems, and also finds meaning in the recognition task. A complete and generalized 

classification of digital image processing methods is presented. 

ʂʦʤʧʴʶʪʝʨʣʽʢ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ ʞʘשʘ 

ʪʝʭʥʠʢʘʣʳץ ᴅʟʽʨʣʝʤʝʣʝʨ, ʦʥʳש ʽʰʽʥʜʝ ʦʙʲʝʢʪʽʣʝʨʜʽ ʪʘʥʫ ʥʘץʪʳ ᴅʣʝʤʜʽ ʞʘץʩʳ 

ʢᴇʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʜʽ ײץʨʫ ʪʝʭʥʦʣʦʛʠʷʩʳ, 

ʦʙʲʝʢʪʽʣʝʨʜʽ ʘʥʳץʪʘʫ, ץʘʜʘסʘʣʘʫ ʞᴅʥʝ ʞʽʢʪʝʫ "ʢʦʤʧʴʶʪʝʨʣʽʢ ʢᴇʨʫ" ʜʝʧ ʘʪʘʣʘʜʳ. 

ʄײʥʜʘʡ ʞװʡʝʣʝʨʜʽ "ɹʝʡʥʝʣʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ ʦʙʲʝʢʪʽʣʝʨʜʽ ʪʘʥʫ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽ" ʜʝʧ ʘʪʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʞʘʩʘʥʜʳ ʞװʡʝʣʝʨ 

ʙʝʡʥʝʣʝʨʜʝʥ ʘץʧʘʨʘʪ ʘʣʘʜʳ. ʆʣʘʨ ʦʙʲʝʢʪʽʣʝʨʜʽש ʪװʨʣʝʨʽ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ 

ʞʘʩʘʡ ʘʣʘʜʳ, ʦʣʘʨʜʳש ᴇʟʘʨʘ ץʘʨʳʤ-ץʘʪʳʥʘʩʪʘʨʳ ʪʫʨʘʣʳ ʙʝʣʛʽʣʽ ʙʽʨ ʢʣʘʩץʘ 

 ʪʘʫ ʞᴅʥʝ ʦʥʳץʙʦʣʫʳʥ ʘʥʳ שʳ ʙʦʡʳʥʰʘ ʞʽʢʪʝʣʝʜʽ, ʤʳʩʘʣʳ, ʤᴅʪʽʥʥʽסʘʪʳʩʪʳʣʳץ

ʪʘʥʫ ʞᴅʥʝ ʪ. ʙ. ʊʘʥʫ ʪʘʧʩʳʨʤʘʩʳʥʳש ʤᴅʥʽ- ʘʥʳץʪʘʫ, ʟʝʨʪʪʝʣʝʪʽʥ ʦʙʲʝʢʪʽʣʝʨ 

ʙʝʣʛʽʣʝʨʜʽש ʩʦסשʳ ʞʠʳʥʪʳסʳʥʘ ʠʝ ʙʦʣʘ ʤʘ, ʙײʣ ʦʙʲʝʢʪʽʣʝʨʜʽ ʙʝʣʛʽʣʽ ʙʽʨ 

ʢʣʘʩʪʘʨסʘ ʞʘʪץʳʟʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʝʡʥʝʣʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ ʦʙʲʝʢʪʽʣʝʨʜʽ 

ʪʘʥʫ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʽ ʪʝʭʥʠʢʘʣʳװ ץʥʝʤʽ ʞʝʪʽʣʜʽʨʽʣʫʜʝ ʦʣʘʨסʘ 

ʘʨʥʘʣסʘʥ ʞʠʳʥʪʳץʪʘʫʳʰʪʘʨʜʳ ᴇʥʜʽʨʽʩʢʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ 

ʝʩʝʙʽʥʝʥ, ʦʣʘʨʜʳש ᴇʥʽʤʜʽʣʽʛʽʥ ʘʧʧʘʨʘʪʪʳץ ʜʝשʛʝʡʜʝ ʘʨʪʪʳʨʫ[1]. 

ɹʽʨʘץ ʙʘסʜʘʨʣʘʤʘʣʳץ ʜʝשʛʝʡʜʝ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ʧʨʦʮʝʩʪʝʨʽʥ 

ʦשʪʘʡʣʘʥʜʳʨʫ ץʘʞʝʪ, ʩʘʥʜʳץ ʙʝʡʥʝʣʝʨʜʽ ץʦʩʘ ʘʣסʘʥʜʘ, ʙʝʡʥʝʣʝʨ ʤʘʟʤײʥʳʥ 

ʞʝʜʝʣ ʪʘʣʜʘʫ װʰʽʥ. ɹʝʡʥʝʣʝʨʜʽ ʪʘʥʫ-ʙʝʣʛʽʣʽ ʙʽʨ ʬʦʨʤʘʪʪʘʨʜʘ ʛʨʘʬʠʢʘʣʳץ ʪװʨʜʝ 

ʢʽʨʽʩ ʘץʧʘʨʘʪʳʥ ʪװʨʣʝʥʜʽʨʫ ʤʽʥʜʝʪʽ, ʦʣ ʨʝʪʽʥʜʝ ʪʘʥʳʣʘʪʳʥ ʙʝʡʥʝʣʝʨʜʽש ʢʝʡʙʽʨ 

ʧʘʨʘʤʝʪʨʣʝʨʽ ʤʝʥ ʙʝʣʛʽʣʝʨʽ        ץʘʨʘʩʪʳʨʳʣʘʜʳ, ץʘʥʜʘʡ ʢʣʘʩץʘ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʢʝʩʢʽʥ 

ʞʘʪʘʪʳʥʳ ʪʫʨʘʣʳ ץʦʨʳʪʳʥʜʳ  ʙʝʨʝʜʽ. 

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘ ʙʝʡʥʝ ʤʘʟʤײʥʳʥ ʘʥʳץʪʘʫ ʤʽʥʜʝʪʪʝʨʽʥ ʰʝʰʫʜʝ  ʙʝʣʛʽʣʽ 

ʙʽʨ ʥᴅʪʠʞʝʣʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʽʣʜʽ.  ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʤײʥʜʘʡ ʝʩʝʧ ʘʡʤʘסʳʥʜʘ ʙʝʡʥʝʣʝʨ 

ʢʦʥʪʝʥʪʽʥ ʪʘʥʫʜʳשʪ ᴇʧʪʝʛʝʥ ᴅʜʽʩʪʝʨʽ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ, ʤʳʩʘʣʳ, ʙʝʪ,  ʥᴇʤʽʨʣʽʢ 

ʙʝʣʛʽʣʝʨ, ᴅʨ ʪװʨʣʽ ʟʘʪʪʘʨ ʞᴅʥʝ ʪ. ʙ.  ɹʝʡʥʝʜʝʛʽ ʦʙʲʝʢʪʽʣʝʨʜʽ ʪʘʥʫ װʰʽʥ ʞʘץʩʳ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ᴇʥʽʤʜʝʨʜʽ ʞʘʩʘʫʜʳש ʥʝʛʽʟʛʽ ץʠʳʥʜʳץʪʘʨʳʥʳש ʙʽʨʽ-ץʘʥʜʘʡ 
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ʧʠʢʩʝʣʜʝʨʜʽ ʪʘʥʫ ʞᴅʥʝ ץʘʥʜʘʡ ʧʠʢʩʝʣʜʝʨʜʽ ʝʣʝʤʝʫ ʝʢʝʥʽʥ ʘʥʳץʪʘʫ. ɹײʣ 

ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ץʘʞʝʪʪʽ   ʜʝʨʝʢʪʝʨʜʽ ʦʣʘʨʜʳש ʞʠʥʘץʳ ʢᴇʨʽʥʽʩʽ ʘʨץʳʣʳ  

ʙᴇʣʫ ץʘʞʝʪ. 

ʄײʥʜʘʡ  ʢᴇʨʽʥʽʩʪʽ ʘʣʫ ʩʝʛʤʝʥʪʪʝʫ ʜʝʧ ʘʪʘʣʘʜ,    ̫  ʙᴇʣʽʢʪʝʨ שʥʠ ʙʝʡʥʝʣʝʨʜʽס

ʢʝʡʙʽʨ ʙʝʣʛʽʣʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʤʝʫʽ, ʙʽʨʘץ ʢʝʡʙʽʨ ᴇʣʰʝʤʜʝʨ ʙʦʡʳʥʰʘ ʙʽʨʪʝʢʪʽ[2]. 

ʉʝʛʤʝʥʪʪʝʫ ʥᴅʪʠʞʝʩʽ - ʙʘʨʣʳץ ʙʝʡʥʝʣʝʨʜʽ ץʘʤʪʠʪʳʥ ʢᴇʧʪʝʛʝʥ ʩʝʛʤʝʥʪʪʝʨ. 

ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, ᴅʨʙʽʨ ʧʠʢʩʝʣʴ ʙʝʣʛʽʣʽ ʙʽʨ ʢʣʘʩʩ ʙʝʣʛʽʩʽʤʝʥ ʙʝʣʛʽʣʝʥʛʝʥ. 

ɹʝʡʥʝʣʝʨʜʽ ʩʝʛʤʝʥʪʪʝʫ סʳʣʳʤ     ʤʝʥ ʪʝʭʥʠʢʘʥʳש ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨʳʥʜʘ ʢʝשʽʥʝʥ 

 ʦʣʞʘʟʙʘץ  ,ʰʽʥ, ʤʳʩʘʣʳװ ʽʰʽʥʜʝ  ʙʝʡʥʝʜʝʛʽ ʤᴅʪʽʥʜʽ ʪʘʣʜʘʫ שʦʣʜʘʥʳʣʘʜʳ, ʦʥʳץ

ʞᴅʥʝ ʤʘʰʠʥʘʤʝʥ ʙʘʩʳʣסʘʥ  ײץʞʘʪʪʘʨʜʳ ʘʣʜʳʥ ʘʣʘ ʙʝʣʛʽʣʝʫʜʽ ʘʣʫ װʰʽʥ. ʉʘʥʜʳץ 

ʙʝʡʥʝʣʝʨʜʽ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ, ʦʣʘʨʜʳײץ שʨʳʣʳʤʳ ᴇʪʝ  ʢװʨʜʝʣʽ, 

ʦʣ ʙʣʦʢ-ʩʭʝʤʘ ʪװʨʽʥʜʝ ʞʘʣʧʳʣʘʥסʘʥ (1-cʫʨʝʪ). 

 

 
Cʫʨʝʪ 1 - ʉʘʥʜʳץ ʙʝʡʥʝʣʝʨʜʽ ᴇשʜʝʫ 
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ɹʝʡʥʝʣʝʨʜʽ ʪʘʣʜʘʫʜʳש ʤʦʨʬʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʽ ʤʘʪʝʤʘʪʠʢʘʣʳװ ץʣʛʽʣʝʨʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʦʣʘʨʜʳ ʪʽʨʢʝʫ ʰʘʨʪʪʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫʰʳ ʙʝʡʥʝʣʝʨ. 

ɹʝʡʥʝʣʝʨʜʽ ʪʘʣʜʘʫʜʳש ʤʦʨʬʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥʽש ʦʨʪʘʣʳץ ʪװʩʽʥʽʛʽ - ʙʝʡʥʝʥʽש 

ʥʳʩʘʥʳ סײʳʤʳ ץʳʟʤʝʪ ʝʪʝʜʽ, ʙʝʡʥʝʥʽ ײץʨʫ ʰʘʨʪʪʘʨʳʥʳש ʚʘʨʠʘʮʠʷʩʳ ʢʝʟʽʥʜʝ 

ʩʘץʪʘʣʘʪʳʥ ʘץʧʘʨʘʪʪʳש ʙʽʨ ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ ʪװʩʽʥʽʣʝʜʽ [3]. ɹʝʡʥʝʥʽש ʧʽʰʽʥʽʥ ײץʨʫ 

ʤʽʥʜʝʪʽ (ʢʝʩʢʽʥ ʪʝʛʽʩʪʽʢʪʝʛʽ; ʙײʣʳʥסʳʨ; ʢʦʥʪʫʨʣʳץ; ʝʨʢʽʥ ץʘʨץʳʥʜʳʣʳץʪʘסʳ 

ʞʘʨʳץ ʢᴇʟʜʝʨʽʥʽש ʩʦסשʳ ʩʘʥʳʤʝʥ ʞʘʨʳץʪʘʥʜʳʨʳʣʘʪʳʥ ʝʨʢʽʥ ʦʙʲʝʢʪ) 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫʜʳש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄʦʨʬʦʣʦʛʠʷʣʳץ 

ʪʘʣʜʘʫ ʝʩʝʙʽʥ ʰʝʰʫ ʥᴅʪʠʞʝʩʽ ʬʦʨʤʘʥʳץ שʘʥʰʘʣʳץʪʳ ʩʘʧʘʣʳ ײץʨʳʣסʘʥʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ. ɹʝʡʥʝʣʝʨʜʽ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʝʩʝʧʪʝʨʽ ʦʙʲʝʢʪʽʥʽ ʦʥʳש 

ʙʝʡʥʝʩʽʥʽש ʧʽʰʽʥʽ ʙʦʡʳʥʰʘ ʪʘʥʫ ʘʨץʳʣʳ ʰʝʰʽʣʝʜʽ, ʧʽʰʽʥʽ ʙʦʡʳʥʰʘ 

ʦʙʲʝʢʪʽʣʝʨʜʽ ʞʽʢʪʝʫ, ʧʽʰʽʥʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʙᴇʣʫ ʞᴅʥʝ ʧʽʰʽʥʽ ʦʥʳש 

ʙʝʡʥʝʣʝʫ, ʧʽʰʽʥʽ ʙʦʡʳʥʰʘ ʙʘסʘʣʘʫ. ɹʝʡʥʝʣʝʨʜʽ ʪʘʣʜʘʫʜʳש ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ᴅʜʽʩʪʝʨʽ ʪᴅʞʽʨʠʙʝʜʝ  ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ: 

- ʂʝʟʜʝʡʩʦץ ʰʫʜʳש   ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʘʩʳʣʫʳ; 

- ʙʝʡʥʝʩʽʥʽש ʧʽʰʽʥʽ ʙʝʣʛʽʣʽ ʬʦʥʜʘ  ʙʝʣʛʽʩʽʟ ʦʙʲʝʢʪʽʥʽ ʪʘשʜʘʫ; 

- ʪʝʢʩʪʫʨʘʣʳ ʪʘשʙʘʣʳ ʙʝʡʥʝʥʽʥ  ʧʽʰʽʥʽʥ ʘʧʧʨʦʢʩʠʤʘʮʠʷʣʘʫ; 

- ʤᴅʪʽʥ ʙʝʡʥʝʥʽʥ ץʳʩʫʜʳש  ʤʦʨʬʦʣʦʛʠʷʣʳץ ᴅʜʽʩʽ; 

- ʪʽʨʢʝʫ ʞװʡʝʩʽʥʽש ʧʘʨʘʤʝʪʨʣʝʨʽʥ  ʙʘסʘʣʘʫʤʝʥ ʙʝʡʥʝʣʝʨʜʽ ʞʽʢʪʝʫ; 

- ʤʦʨʬʦʣʦʛʠʷʣʳץ ʩװʟʛʽʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʪװʩ ʩʝʛʤʝʥʪʽ. 

ʉʝʛʤʝʥʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ ʰʦʣʫ. 

ɹʝʡʥʝʣʝʨʜʽ ʩʘʥʜʳץ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ  ʘʣʛʦʨʠʪʤʜʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʪʫʨʘʣʳ 

ʘʡʪʘʪʳʥ ʙʦʣʩʘץ, ʦʙʲʝʢʪʽʣʝʨʜʽ ʪʘʥʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥ ʙʘסʘʣʘʫ 

ʤʘץʩʘʪʳʥʜʘ  ʦʨʳʥʜʘʣʘʪʳʥ, ʦʣ ʢᴇʙʽʥʝʩʝ ʪʽʨʢʝʣʝʪʽʥ ʙʝʡʥʝʣʝʨʜʝʛʽ ʦʙʲʝʢʪʽʣʝʨʜʽ 

ʩʝʛʤʝʥʪʪʝʫ ʧʨʦʮʝʜʫʨʘʩʳʥ ʦʨʳʥʜʘʫ ʥᴅʪʠʞʝʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ[4]. ʉʝʛʤʝʥʪʪʝʫʜʽש 

ʤʘץʩʘʪʳ - ʙʦʣʘʰʘץʪʘ ʪʘʣʜʘʫ ʦשʘʡ ʙʦʣʘʪʳʥʜʘʡ ʢʝʩʢʽʥʜʽ ײʩʳʥʫʜʳ ʞʝשʽʣʜʝʪʫ 

ʥʝʤʝʩʝ ᴇʟʛʝʨʪʫ. ʉʝʛʤʝʥʪʪʝʫ ʥᴅʪʠʞʝʩʽ - ʙʘʨʣʳץ ʙʝʡʥʝʥʽ ץʘʤʪʠʪʳʥ ʢᴇʧʪʝʛʝʥ 

ʩʝʛʤʝʥʪʪʝʨ.  ɹʘʩץʘʰʘ ʘʡʪץʘʥʜʘ, ᴅʨʙʽʨ ʧʠʢʩʝʣʴ ʢʝʡʙʽʨ ʢʣʘʩʪʳ ʙʝʣʛʽʤʝʥ 

ʙʝʣʛʽʣʝʥʝʜʽ. ʉʝʛʤʝʥʪʪʝʫ ᴅʜʝʪʪʝ ᴇʟʜʽʛʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʤʘʡʜʳ, ʢʝʡʙʽʨ ʞװʡʝʥʽש 

ʙᴇʣʽʛʽ ʨʝʪʽʥʜʝ (ʤʳʩʘʣʳ, ʤʘʰʠʥʘ ʢᴇʨʫ ʞװʡʝʩʽ), ʧʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ, ᴅʜʽʩ 

ʞײʤʳʩʳʥʳש ʩʘʧʘʩʳ ʞʘʣʧʳ ʞװʡʝʥʽש ʞײʤʳʩʳʥʘ ץʘʨʘʡ ʙʘסʘʣʘʥʘʜʳ. ʉʦʥʜʳץʪʘʥ 

ʙʽʨʜʝʡ ʩʝʛʤʝʥʪʪʝʫ ᴅʜʽʩʽ ʙʽʨ ʤʽʥʜʝʪ װʰʽʥ ʞʘץʩʳ ʞᴅʥʝ ʙʘʩץʘ װʰʽʥ ʞʘʤʘʥ ʙʦʣʫʳ 

ʤװʤʢʽʥ. ʉʝʛʤʝʥʪʪʝʫʜʽש ᴅʨ ʪװʨʣʽ ᴅʜʽʩʪʝʨʽ ʙᴇʣʰʝʢʪʝʫʜʽש ᴅʨ ʪװʨʣʽ ץʘʩʠʝʪʪʝʨʽʥʝ 

(ʘʡʤʘץʪʘʨʜʳש ʙʽʨʪʝʢʪʽʣʽʛʽ (ʪװʩʪʽש ʥʝʤʝʩʝ ʪʝʢʩʪʫʨʘʥʳש ʙʽʨʪʝʢʪʽʣʽʛʽ), ʢᴇʨʰʽ 

ʘʡʤʘץʪʘʨʜʳש ʪᴇʟʽʤʩʽʟʜʽʛʽ ʘʡʤʘץ ʰʝʢʘʨʘʩʳʥʳש ʪʝʛʽʩʪʽʛʽ ʞᴅʥʝ ʪ. ʙ.) 

ʙʘסʳʪʪʘʣסʘʥ[5]. ʉʦʥʜʳץʪʘʥ ʙʝʣʛʽʣʽ ʙʽʨ ʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ʩʝʛʤʝʥʪʪʝʫ ᴅʜʽʩʽʥ 

ʪʘשʜʘʫ ʢʝʟʽʥʜʝ ʙᴇʣʰʝʢʪʝʫʜʽץ שʘʥʜʘʡ ץʘʩʠʝʪʪʝʨʽ ʰʳʥʳʤʝʥ ʤʘשʳʟʜʳ ʝʢʝʥʽʥ 

ʘʥʳץʪʘʫ ʢʝʨʝʢ. ᴄʜʽʩ ʞײʤʳʩʳʥʳש ʩʘʧʘʩʳ ʘʣʳʥסʘʥ ʩʝʛʤʝʥʪʪʽש ʦʩʳ ץʘʩʠʝʪʪʝʨʛʝ 

 ʣʢʝʥװ ʘʣʘʥʘʜʳ. ʉʝʛʤʝʥʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʝʢʽסʪʳ ʠʝ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʘץʘʥʰʘʣʳץ

ʢʣʘʩץʘ ʙᴇʣʽʥʝʜʽ: ʘʚʪʦʤʘʪʪʳ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ. ɹʝʡʥʝʣʝʨʜʽ ʩʝʛʤʝʥʪʪʝʫʜʽש 

ʘʚʪʦʤʘʪʪʳ ᴅʜʽʩʪʝʨʽ ץʘʞʝʪʪʽ ʦʙʲʝʢʪʝʨʜʽ ᴇʪʝ ʞʘץʩʳ ʘʞʳʨʘʪʧʘʡʜʳ. ʉʝʛʤʝʥʪʪʝʫʜʽש 

ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʜʽʩʪʝʨʽ ץʳʟʳץʪʳʨʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʜʽ ʥʘץʪʳ ʙᴇʣʽʧ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ʦʣʘʨ ᴅʨʙʽʨ ʙʝʡʥʝʣʝʨʜʽ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʘʜʘʤʥʳץ שʘʪʳʩʫʳʥ ʪʘʣʘʧ 
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ʝʪʝʜʽ. ʩʦʥʜʘʡ-ʘץ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʢᴇʨʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥʽײץ שʨʘʤʜʘʩ ʙᴇʣʽʛʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ[6]. 

ʉʝʛʤʝʥʪʪʝʫ ʧʨʦʮʝʜʫʨʘʩʳ, ʩʦʥʳש ʽʰʽʥʜʝ ʰʝʢʘʨʘʣʘʨʜʳ ʙᴇʣʫ ᴅʜʽʩʪʝʨʽʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ɹʝʡʥʝʣʝʨʜʝʛʽ ʰʝʢʘʨʘ ʥʝʤʝʩʝ ʢʦʥʪʫʨʳ ʦʥʳש ʧʠʢʩʝʣʴʜʝʨʽʥʽש 

ʞʠʳʥʪʳסʳ ʜʝʧ ʘʪʘʣʘʜʳ, ʦʣʘʨʜʳש ʤʘשʳʥʜʘ ʞʘʨʳץʪʳץʪʳש ʩʝʢʽʨʤʝʣʽ ᴇʟʛʝʨʫʽ 

ʙʘʡץʘʣʘʜʳ. ʉʘʥʜʳץ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ʢʝʩʢʽʥ ʙװʪʽʥ ʘʨʛʫʤʝʥʪʪʝʨ ʬʫʥʢʮʠʷʩʳ ʨʝʪʽʥʜʝ 

 ʪʘʥ, ʢʦʥʪʫʨʣʘʨ ʝʥʽ, ʢʝʤ ʜʝʛʝʥʜʝ ʙʽʨ ʧʠʢʩʝʣʴʛʝץʘʥʜʳסʘʥ ʙʦʣסʩʳʥʳʣײ

ʩʳʟʳץʪʘʨʤʝʥ ײʩʳʥʳʣʘʜʳ. ʐʝʢʘʨʘʣʘʨʜʳ ʽʟʜʝʫ ᴅʜʽʩʪʝʨʽ ʞʘʨʪʳʣʘʡ ʪʦʥʜʳ 

ʙʝʡʥʝʣʝʨ װʰʽʥ ʞʘץʩʳ ʞʘʩʘʣסʘʥ. ɾʘʨʪʳʣʘʡ ʪʦʥʜʳ ʙʝʡʥʝ ʝʢʽ ʘʡʥʳʤʘʣʳ ʬʫʥʢʮʠʷ 

ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʘʜʳ ʞᴅʥʝ ʘʡʤʘץʪʘʨʜʳש ʰʝʢʘʨʘʣʘʨʳ ʦʩʳ ʬʫʥʢʮʠʷʥʳש 

ʛʨʘʜʠʝʥʪʽʥʽש ʤʘʢʩʠʤʫʤʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʜʝʧ ʙʦʣʞʘʥʘʜʳ. ʆʣʘʨʜʳ ʽʟʜʝʫ װʰʽʥ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʳ ʛʝʦʤʝʪʨʠʷ ʘʧʧʘʨʘʪʳ ץʦʣʜʘʥʳʣʘʜʳ (ץʘʨʘʧʘʡʳʤ ʞʘסʜʘʡʜʘ 

ʈʦʙʝʨʪʩ, ʉʦʙʝʣʘ, ʂʠʨʰʘ, ʋʦʣʣʝʩ ʩװʟʛʽʣʝʨʽ)[7]. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ- ʉʫʣʪʘʤʫʨʘʪʦʚ ɹ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ,ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɸϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʠʟʥʝʩʪʽ ʜʘʤʳʪʫʜʘ ʰʝʰʫʰʽ ʨϺʣ ʘʪϨʘʨʘʪʳʥ 

Ϩʘʟʽʨʛʽ ϸʣʝʤʜʝ ʢʦʨʧʦʨʘʪʠʚʪʽʢ ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʣʝʨ ʤʝʥ ʞʝʣʽʣʝʨ ʪʘʙʳʩʪʳ ʙʠʟʥʝʩ 

ʦʧʝʨʘʮʠʷʣʘʨʳʥʳϬ ʘʞʳʨʘʤʘʩ ʙϺʣʽʛʽʥʝ ʘʡʥʘʣʫʜʘ. ɹϰʣ ʞϮʡʝʣʝʨ ʜʝʨʝʢʪʝʨʜʽ ʪʠʽʤʜʽ ʙʘʩϨʘʨʫϤʘ 

ʞϸʥʝ ϺϬʜʝʫʛʝ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʜʽϬ Ϯʟʜʽʢʩʽʟʜʽʛʽʥ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʞϸʥʝ ʢʦʤʧʘʥʠʷʥʳϬ 

ʞʘʣʧʳ Ϻʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫϤʘ ʙʘϤʳʪʪʘʣϤʘʥ ʢϮʨʜʝʣʽ ʠʥʬʨʘϨϰʨʳʣʳʤʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

Summary: In today's world, where information technology plays a key role in business 

development, corporate information systems and networks are becoming an integral part of 

successful business operations. These systems are complex infrastructures focused on efficient 

management and processing of data, ensuring the continuity of business processes and increasing 

the overall productivity of the company. 
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ɺ ʩʦʚʨʝʤʝʥʥʫʶ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ ʧʨʝʜʧʨʠʷʪʠʷ ʚʩʝ ʙʦʣʴʰʝ ʧʦʣʘʛʘʶʪʩʷ ʥʘ 

ʩʣʦʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʜʘʥʥʳʭ, ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʎʝʥʪʨʘʣʴʥʦʝ 

ʤʝʩʪʦ ʚ ʵʪʠʭ ʦʧʝʨʘʮʠʷʭ ʟʘʥʠʤʘʶʪ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

(ʂʀʉ) ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ɺʤʝʩʪʝ ʦʥʠ ʦʙʣʝʛʯʘʶʪ ʚʩʝ - 

ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʦ 

ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʦʚ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʦʣʴ, ʪʠʧʳ ʠ ʟʥʘʯʝʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʙʠʟʥʝʩʝ. 

ʂʦʨʧʦʨʘʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʜʫʨ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʣʷ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʦʜʜʝʨʞʢʫ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʕʪʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʧʨʦʩʪʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʜʦ 

ʩʣʦʞʥʳʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʡ. ʎʝʣʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ - ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʪʦʯʥʦʡ, ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʥʷʪʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʮʠʡ (TPS): 

ʕʪʠ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʫʪʠʥʥʳʤʠ ʝʞʝʜʥʝʚʥʳʤʠ 

ʪʨʘʥʟʘʢʮʠʷʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʠʩʪʝʤʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʟʘʢʘʟʦʚ, ʨʘʩʯʝʪʘ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠ ʦʙʨʘʙʦʪʢʠ ʩʯʝʪʦʚ ʢʣʠʝʥʪʦʚ. TPS 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʪʦʯʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ ʪʨʘʥʟʘʢʮʠʡ ʠ ʯʘʩʪʦ 

ʨʘʙʦʪʘʶʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (MIS): 

MIS ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʫʢʦʚʦʜʩʪʚʫ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʦʪʯʝʪʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ 

ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʝʶ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ TPS ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ ʦ ʧʨʦʜʘʞʘʭ, ʟʘʧʘʩʘʭ, 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʜʨʫʛʠʭ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. MIS ʧʦʤʦʛʘʶʪ ʤʝʥʝʜʞʝʨʘʤ 

ʧʨʠʥʠʤʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʠ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (DSS): 

DSS ʧʦʤʦʛʘʶʪ ʚʳʩʰʝʤʫ ʨʫʢʦʚʦʜʩʪʚʫ ʧʨʠʥʠʤʘʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʥʦʛʦ ʠ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʷʶʪ ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʝ 

ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʠ ʩʮʝʥʘʨʠʝʚ. 

ʉʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ (ERP): 

ERP-ʩʠʩʪʝʤʳ ʦʙʲʝʜʠʥʷʶʪ ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʬʠʥʘʥʩʳ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ, ʚ 

ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ERP-ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʳʡ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʠ 
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ʫʩʪʨʘʥʷʷ ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʜʘʥʥʳʭ. ʂ ʧʦʧʫʣʷʨʥʳʤ ERP-ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ SAP, 

Oracle ʠ Microsoft Dynamics. 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʢʣʠʝʥʪʘʤʠ (CRM): 

CRM-ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ 

ʢʣʠʝʥʪʘʤʠ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʜʘʞ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ. ʆʥʠ ʧʦʤʦʛʘʶʪ 

ʢʦʤʧʘʥʠʷʤ ʫʣʫʯʰʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʦʚ, ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʫʩʠʣʠʷ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ Salesforce, HubSpot ʠ Zoho. 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ (SCM): 

ʉʠʩʪʝʤʳ SCM ʧʦʤʦʛʘʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʫʧʨʘʚʣʷʪʴ ʜʚʠʞʝʥʠʝʤ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ ʢ ʢʣʠʝʥʪʘʤ. ʕʪʠ ʩʠʩʪʝʤʳ ʦʧʪʠʤʠʟʠʨʫʶʪ ʫʨʦʚʝʥʴ ʟʘʧʘʩʦʚ, 

ʧʨʦʮʝʩʩʳ ʟʘʢʫʧʦʢ ʠ ʫʣʫʯʰʘʶʪ ʢʦʦʨʜʠʥʘʮʠʶ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ. ʇʦʧʫʣʷʨʥʳʝ 

ʨʝʰʝʥʠʷ SCM ʚʢʣʶʯʘʶʪ Oracle SCM ʠ SAP Integrated Business Planning. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ, ʫʩʢʦʨʝʥʠʝ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʫʧʨʦʱʝʥʠʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ. 

ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ: ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʝʨʝʜʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʪʠʢʠ ʧʦʟʚʦʣʷʶʪ 

ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʪʦʯʥʦʡ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʘʩʰʠʨʝʥʥʘʷ ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ: ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʪʨʫʜʥʠʢʘʤ ʦʙʱʫʶ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʦʙʤʝʥʘ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʦʙʱʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʕʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ: ɸʚʪʦʤʘʪʠʟʠʨʫʷ ʧʨʦʮʝʩʩʳ, ʩʦʢʨʘʱʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʠ 

ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʨʘʩʭʦʜʳ ʠ ʫʣʫʯʰʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ - ʵʪʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʩʦʝʜʠʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʦʪʜʝʣʳ, ʩʠʩʪʝʤʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʕʪʠ ʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʷ ʩʦʪʨʫʜʥʠʢʘʤ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ, ʦʙʱʘʪʴʩʷ ʩ 

ʢʦʣʣʝʛʘʤʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʜʘʣʝʥʥʫʶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ[1]. ʂʦʨʧʦʨʘʪʠʚʥʳʝ 

ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʣʦʢʘʣʴʥʳʤʠ ʠʣʠ ʦʙʣʘʯʥʳʤʠ ʠ ʨʘʟʣʠʯʘʪʴʩʷ ʧʦ ʩʣʦʞʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʙʠʟʥʝʩʘ. 

ʂʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ 

ʃʦʢʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ (LAN): 

ʃʦʢʘʣʴʥʘʷ ʩʝʪʴ ʩʦʝʜʠʥʷʝʪ ʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʳ, ʪʘʢʦʡ ʢʘʢ ʦʬʠʩʥʦʝ ʟʜʘʥʠʝ ʠʣʠ ʢʘʤʧʫʩ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʪʨʫʜʥʠʢʘʤ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʨʝʩʫʨʩʳ, ʢʘʢ ʧʨʠʥʪʝʨʳ, ʬʘʡʣʳ ʠ 

ʙʘʟʳ ʜʘʥʥʳʭ. 

ɻʣʦʙʘʣʴʥʘʷ ʩʝʪʴ (WAN): 

ɻʣʦʙʘʣʴʥʳʝ ʩʝʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʣʦʢʘʣʴʥʳʭ 

ʩʝʪʝʡ ʥʘ ʙʦʣʴʰʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ. ʂʦʤʧʘʥʠʷ ʩ ʦʬʠʩʘʤʠ ʚ ʨʘʟʥʳʭ 
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ʛʦʨʦʜʘʭ ʠʣʠ ʩʪʨʘʥʘʭ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʚʦʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ ʩʝʪʴ (VPN): 

ɺʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʥʳʝ ʩʝʪʠ (VPN) ʩʦʟʜʘʶʪ ʟʘʱʠʱʝʥʥʦʝ ʟʘʰʠʬʨʦʚʘʥʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʧʦʟʚʦʣʷʷ ʫʜʘʣʝʥʥʳʤ ʩʦʪʨʫʜʥʠʢʘʤ ʙʝʟʦʧʘʩʥʦ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʩʠʩʪʝʤʘʤ. ɺʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʥʳʝ ʩʝʪʠ ʠʤʝʶʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʤʧʘʥʠʡ ʩ ʤʦʙʠʣʴʥʳʤ ʧʝʨʩʦʥʘʣʦʤ ʠʣʠ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʠʟ ʜʦʤʘ[2]. 

ʆʙʣʘʯʥʳʝ ʩʝʪʠ: 

ʉ ʨʘʟʚʠʪʠʝʤ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʝʨʝʰʣʠ ʥʘ 

ʦʙʣʘʯʥʳʝ ʩʝʪʠ. ʕʪʠ ʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʝ, ʛʠʙʢʦʝ ʠ ʵʢʦʥʦʤʠʯʥʦʝ 

ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʭʦʩʪʠʥʛ ʧʨʠʣʦʞʝʥʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. 

ʆʙʣʘʯʥʳʝ ʧʨʦʚʘʡʜʝʨʳ, ʪʘʢʠʝ ʢʘʢ AWS, Microsoft Azure ʠ Google Cloud, 

ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʝʪʝʚʳʝ ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʙʠʟʥʝʩʘ. 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ (Wi-Fi): 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʩʦʪʨʫʜʥʠʢʘʤ ʛʠʙʢʦʝ ʠ ʤʦʙʠʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʩʚʦʠʭ ʫʩʪʨʦʡʩʪʚ ʢ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ. Wi-Fi ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʢʦʪʦʨʳʤ ʪʨʝʙʫʝʪʩʷ ʤʦʙʠʣʴʥʦʩʪʴ, ʪʘʢʠʭ ʢʘʢ ʦʪʜʝʣʳ ʧʨʦʜʘʞ ʠʣʠ ʩʦʪʨʫʜʥʠʢʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʫʜʘʣʝʥʥʳʭ ʤʝʩʪʘʭ[3]. 

ʉʝʪʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: 

ʉʨʝʜʩʪʚʘ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʙʨʘʥʜʤʘʫʵʨʳ, ʩʠʩʪʝʤʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ ʠ ʧʨʦʪʦʢʦʣʳ ʰʠʬʨʦʚʘʥʠʷ, ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʟʘʱʠʪʳ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ ʦʪ ʢʠʙʝʨʫʛʨʦʟ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʠʤ ʨʠʩʢʦʤ 

ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴ ʩʪʨʦʛʠʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ 

ʇʦʜʢʣʶʯʝʥʠʝ: ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʩʚʷʟʴ ʠ 

ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʠ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʋʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ: ɹʣʘʛʦʜʘʨʷ ʨʝʰʝʥʠʷʤ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʫʜʘʣʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ, ʪʘʢʠʤ ʢʘʢ VPN ʠ ʦʙʣʘʯʥʳʝ ʩʝʪʠ, ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʠʟ ʣʶʙʦʛʦ 

ʤʝʩʪʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʠ ʣʠʯʥʦʡ ʞʠʟʥʴʶ. 

ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʷ: ʍʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʘʷ ʩʝʪʴ ʧʦʟʚʦʣʷʝʪ 

ʮʝʥʪʨʘʣʠʟʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʨʝʩʫʨʩʳ, ʦʙʣʝʛʯʘʷ ʩʦʪʨʫʜʥʠʢʘʤ ʜʦʩʪʫʧ ʢ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʤ ʠʥʬʦʨʤʘʮʠʠ. 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ: ʉʝʪʠ, ʦʩʦʙʝʥʥʦ ʪʝ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ ʚ ʦʙʣʘʢʝ, 

ʤʦʛʫʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʝʪʝʚʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʨʘʩʪʫʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʨʘʬʠʢʫ ʠ ʜʘʥʥʳʤ. 

ʀʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʠʥʪʝʛʨʘʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʠ ʩʠʩʪʝʤʳ ʠ ʩʝʪʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ 

ʩʦʦʙʱʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʳʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʡ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʯʪʦʙʳ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʣʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠ ʩʦʚʤʝʩʪʥʦ 

ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʜʘʥʥʳʭ: ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʩʝʪʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ERP, 

CRM ʠ SCM, ʥʘ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ[4]. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʦʙʣʘʢʦʤ: ʄʥʦʛʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʦʙʣʘʢʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʘʜʝʞʥʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ɼʦʩʪʫʧ ʢ 

ʦʙʣʘʯʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʚʦʟʤʦʞʝʥ ʠʟ ʣʶʙʦʛʦ ʤʝʩʪʘ, ʥʦ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʪʨʝʙʫʶʪʩʷ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʠ ʟʘʱʠʱʝʥʥʳʝ ʩʝʪʠ. 
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ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɸ.ʃ. ɻʘʣʠʥʦʚʩʢʠʡ, 

ɺ.ʄ. ʂʦʨʥʝʝʚ, ʉ.ɺ. ɹʦʯʢʘʨʝʚ. - ʄ.: ʀʥʬʨʘ-ʄ, 2016. - 32 c. 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ. ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ / 

ʇʦʜ ʨʝʜ. ʉ.ɺ. ɽʤʝʣʴʷʥʦʚʘ. - ʄ.: ʃʝʥʘʥʜ, 2015. - 100 c. 

3. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ: ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ / ʇʦʜ ʨʝʜ. ʖ.ʌ. 

ʊʝʣʴʥʦʚʘ. - ʄ.: ʖʥʠʪʠ, 2016. - 303 c. 

4. ɻʦʨʙʝʥʢʦ, ɸ.ʆ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʵʢʦʥʦʤʠʢʝ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɸ.ʆ. 

ɻʦʨʙʝʥʢʦ. - ʄ.: ɹʠʥʦʤ. ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ, 2014. - 292 c. 

 

 

UDK 004.056 

 

MOBILE TECHNOLOGIES AND APPLICATIONS TO IMPROVE THE QUALITY 

OF LIFE  

 

ɾʘʥʞʽʛʽʪʦʚ ɸ.ɹ., ʄʠʨʟʘʙʝʢʦʚ ʉ.ʊ., ɹʘʡʜʠʣʣʘʝʚ ɸ.ʄ., ɹʘʪʠʨʦʚ ɾ.ʂ. 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʤʘʛʠʩʪʨ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʋʥʠʚʝʨʩʠʪʝʪ ʄʠʨʘʩ, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʤʦʙʠʣʴʜʽ Ϩʦʩʳʤʰʘʣʘʨ ʙʽʟʜʽϬ Ϻʤʽʨʽʤʽʟʜʽ Ϩʘʣʘʡ Ϻʟʛʝʨʪʝʪʽʥʽ ʞϸʥʝ ʦʥʳϬ 

ϸʨʪϮʨʣʽ ʘʩʧʝʢʪʽʣʝʨʽʥʝ, ʩʦʥʳϬ ʽʰʽʥʜʝ ʢʦʤʤʫʥʠʢʘʮʠʷϤʘ, ʞϰʤʳʩϨʘ, ʦʡʳʥ-ʩʘʫʳϨϨʘ ʞϸʥʝ ʦϨʫϤʘ 

ϸʩʝʨ ʝʪʝʪʽʥʽ ʩʠʧʘʪʪʘʣϤʘʥ. ʄʘϨʘʣʘ ʄʦʙʠʣʴʜʽ Ϩʦʩʳʤʰʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳϬ 

ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽʥ Ϩʘʨʘʩʪʳʨʘʜʳ, ʩʦʥʳʤʝʥ Ϩʘʪʘʨ ʪʝʭʥʦʣʦʛʠʷʥʳϬ 

ʙʠʟʥʝʩʢʝ ʞϸʥʝ ʞʘʣʧʳ ϨʦϤʘʤϤʘ ϸʩʝʨʽʥ ʪʘʣϨʳʣʘʡʜʳ. ʄʘϨʘʣʘʜʘ Ϩʘʫʽʧʩʽʟʜʽʢ ʞϸʥʝ 

Ϩʦʣʜʘʥʙʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʙʦʡʳʥʰʘ ʢʝϬʝʩʪʝʨ ʙʝʨʽʣʛʝʥ. 

Peʟʶʤe: Cʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ, ʢʘʢ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʝʥʷʶʪ ʥʘʰʫ ʞʠʟʥʴ ʠ 

ʚʣʠʷʶʪ ʥʘ ʝʝ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ, ʚʢʣʶʯʘʷ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʨʘʙʦʪʫ, ʨʘʟʚʣʝʯʝʥʠʷ ʠ ʦʙʫʯʝʥʠʝ. 

ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʘʝʪ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʠʟʥʝʩ ʠ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ. ɺ 

ʩʪʘʪʴʝ ʜʘʶʪʩʷ ʩʦʚʝʪʳ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʣʦʞʝʥʠʡ. 

 

Mobile technology and apps play an important role in improving quality of life, 

making everyday tasks more convenient, accessible and efficient[1]. Today's 
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smartphones and tablets are becoming powerful tools for different aspects of life, 

from health and fitness to time organization and personal safety. Consider the key 

areas of mobile technology that can significantly improve quality of life: 

1. Health and fitness 2. 

Mobile fitness software: Apps such as MyFitnessPal, Strava, Nike Training 

Club offer personalized workouts, diet plans and physical activity monitoring. These 

apps help track steps, calories, workout intensity, as well as track your physical 

progress(figure 1). 

 

 
 

Figure 1 - Mobile fitness software 

 

Medical Apps: Apple Health, Google Fit and specialized medical apps (such as 

Medisafe for medication management) allow you to monitor your health, monitor 

blood pressure, blood sugar and even sync data with medical devices (such as blood 

glucose meters or heart rate monitors). 

Telemedicine: Virtual medical consultation applications such as * * Doc+, 

Teledoc, allow users to receive medical care remotely[2]. This is especially useful in 

remote environments or in case of urgent need 

2. Psychological health 

Meditation and mental health apps: Programs such as Headspace, Calm, simple 

Habit and Breethe help users reduce stress levels, improve sleep quality and learn 

meditation, breathing and relaxation techniques. 

Mental health support: Apps such as BetterHelp and Talkspace allow online 

consultations with psychologists and therapists. Mood tracking apps such as Moodfit 

or Sanvello are also popular. 

3. Time organization and productivity 

Task scheduling software: Todoist, Trello, Microsoft to Do and Notion help 

users organize tasks, set priorities and keep track of deadlines. These tools can be 

useful for both personal matters and teamwork. 

Time management: Time management Apps such as Forest, Focus Booster or 

Toggl help combat procrastination, improve concentration and manage time 

effectively. 
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Goals and habits: Apps such as Habitica, Streaks or Productive help set and 

track long-term goals and develop good habits by providing a gamified approach to 

motivation[3]. 

4. Education and self-development 

Mobile courses and learning: Apps such as Duolingo (for language learning), 

Coursera, Udemy, Skillshare and LinkedIn Learning provide access to thousands of 

courses on a variety of topics. Helps develop professional skills, master hobbies or 

explore new areas of expertise(fig.2). 

 

 
 

Figure 2 - Mobile courses and learning 

 

5. Financial Management 

Budgeting and expense tracking: Apps such as Mint, ynab (You Need a 

Budget) or Money Lover help control budgeting, track spending and plan financial 

goals[4]. 

6. Travel and navigation 

Maps and navigation: Apps like Google Maps, Waze, Citymapper help users 

navigate the city, avoid traffic jams and find the best routes. 

7. Personal space and security 

Home security systems: Apps such as Ring, Nest and Arlo allow users to 

control video surveillance, doors and other smart home devices, increasing home 

security. 

8. Environment and sustainable development 

Green habits: Programs such as Oroeco or JouleBug help users track and 

reduce their carbon footprint, improve energy efficiency in the home and support 

environmental initiatives. 

9. Social relationships and entertainment 

Facebook Instagram, TikTok, Snapchat allow you to connect with friends and 

family, as well as share interesting content. 

 

 



113 
 

List Of Used Literature 

1. ɹʦʚʪ, ɺ. ɺ. ʄʦʙʠʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. // ʎʝʥʪʨ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʥʪʝʥʪʘ: ʩʘʡʪ. [2016]. URL: http://cpk.mesi.ru/news/2005/elease008/10.ppt. 

2. Onyema1, E. M. Potentials of mobile technologies in enhancing the effectiveness of 

inquiry-based learning approach\International Journal of Education(IJE) .ï Vol. 2. ï No. 01, 

October 2019. 

3. Borek A., Tiwari A. Smart contracts as instruments for business process management. Inf. 

Systems Frontiers. 2018; 20: 1-17. 

4. ʌʝʜʦʩʝʝʚ, ɸ. ɸ. ʄʦʙʠʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʊʝʢʩʪ. // ʊʨʫʜʳ XII  

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʝʣʝʤʘʪʠ-ʢʘ'2015è. 6-9 ʠʶʥʷ 2015 / ɸ. 

ɸ. ʌʝʜʦʩʝʝʚ, ɸ. ɺ. ʊʠʤʦʬʝʝʚ. ʉʇʙ 

 

UDK 004.43 

 

THE MAIN MODERN PROGRAMMING LANGUAGES  

 

ɾʘʨʘʩ ʄ.פ., ɻʫʣʪʦʨʘʝʚ ʊ.ʆ., ʅײʨʤʘʭʘʥʙʝʪ ʅ.ʉ., ɼʫʡʩʝʙʘʡ ɹ.ʂ. 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʤʘʛʠʩʪʨ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄʘʥʘʪץʳʟʳ ɾ.  

ʋʥʠʚʝʨʩʠʪʝʪ ʄʠʨʘʩ, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘ Ϩʘʟʽʨʛʽ ʫʘϨʳʪʪʘ ʝϬ ʢʝϬ ʪʘʨʘʣϤʘʥ ʙʘϤʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥ 

ϨʘʨʘʩʪʳʨʫϤʘ, ʩʦʥʜʘʡ-ʘϨ ʦʣʘʨʜʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫϤʘ ʞϸʥʝ ʙʦʣʘʰʘϨʪʘ Ϩʦʣʜʘʥʫ 

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʟʝʨʪʪʝʫʛʝ ʘʨʥʘʣϤʘʥ. 

Peʟʶʤe: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʠʭ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʠ ʠʟʫʯʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

 

The major modern programming languages are divided into several categories 

based on their application, popularity, and field of use[1]. Here's a list of the most 

well-known and widely used programming languages today 

1. Python 

A high-level language that is known for its ease of learning and functionality. 

Where it is used. In web development (Django, Flask), data analysis (Pandas, 

NumPy), machine learning and AI (TensorFlow, PyTorch), scientific computing 

(SciPy, Matplotlib), and task automation[2]. 

Advantages and disadvantages. Easy to learn and read code. It has a rich set of 

libraries and frameworks, which makes it a universal developer's tool. However, 

Python is slower compared to some other environments (fig.1). 
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Figure 1 ï Python interface 

 

Outlook. Python has remained one of the prevalent languages over the past few 

years. It is expected that Python will continue to evolve and remain popular in the 

coming years. 

2. JavaScript 

JavaScript (JS), created in 1995 by Netscape, was originally designed to add 

interactivity to web pages. Over time, it has become sought after in the development 

of web applications and even server-side applications(fig.2). 

Where it is used. In web development for creating dynamic and interactive web 

pages, including client applications, single page web applications (SPA), web servers 

(with Node.js), games, mobile software (with React Native and Ionic frameworks). 

 

 
 

Figure 2 ï JavaScript interface 
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Advantages and disadvantages. Widespread adoption, rich web browsers to run 

it, and an active community. However, there are disadvantages like non-obvious 

typing features, difficulties in working with asynchronous code and security 

vulnerabilities. 

Outlook. JavaScript continues to show steady growth in popularity due to its 

flexibility and versatility. With the development of new standards (e.g., ECMAScript 

6 and beyond) and the emergence of new tools and frameworks (e.g., Vue.js, React, 

and Angular), JS remains an important tool for developers around the world and 

continues to evolve to meet the demands of the modern web. 

3. Java 

An object-oriented language from Sun Microsystems (ed.: later owned by 

Oracle), created in the early 1990s. It was originally created for writing software for 

interactive TVs, but later became widely used in other areas. 

Where it is used. In web development (using Spring and Hibernate 

frameworks), mobile development (Android), creation of corporate applications 

(server solutions based on Java EE), scientific computing and game industry. 

Advantages and disadvantages. High code portability (ed.: thanks to the Java 

Virtual Machine), extensive standard library, security, scalability and a developed 

developer community. However, critics point to the relative slowness of code 

execution compared to compiled environments and the complexity of the 

ecosystem(fig.3). 

 
 

Figure 3 - Java interface 

 

 Outlook. With new versions (e.g., Java 17) and an active ecosystem including 

frameworks, development tools, and third-party libraries, Java continues to be a 

pervasive tool for developers. 

4. C# 

C# (pronounced ñCee Sharpò) is a powerful and elegant object-oriented 

language from Microsoft. A key component of the .NET Framework platform. 
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Where it is used. In Windows application development, mobile software (using 

Xamarin), web development (including ASP.NET and Blazor), gaming, including 

Unity-based games, and various enterprise programs(fig.4). 

 

 
 

Figure 4 ï C# interface 

Advantages and disadvantages of. Integration with the .NET platform, rich 

standard library features, modern constructs (e.g., LINQ and asynchronous 

programming), and compatibility with Visual Studio. However, C# is limited in use 

outside the Windows platform, which is a disadvantage for some projects, and 

requires a .NET runtime environment to run applications. 

Outlook. As the .NET platform evolves and new versions are introduced (e.g., 

C# 10), C# continues to be a sought-after tool for Microsoft developers. With various 

innovations and ecosystem upgrades like performance improvements, AI tools, and 

machine learning, C# continues to capture the attention of developers and remain a 

key tool in the software development world. 

5. C++. 

C++ was developed as an extension of C with the addition of object-oriented 

and other high-level features(fig.5). 

 

 
 

Figure 5 ï C++ interface 
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Where it is used. In the development of high-performance applications - 

games, graphics programs, financial applications, embedded systems and OS. 

Advantages and disadvantages. High performance, richness of features, support 

for multithreading. However, due to its complexity C++ requires deeper 

understanding and experience[3]. 

Prospects. With the development of technologies and emergence of new 

application areas like machine learning and artificial intelligence, the demand for 

experienced C++ developers remains stable. 
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Peʟʶʤe: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʢʫʱʠʝ ʪʝʥʜʝʥʮʠʠ 

(ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʪʝʭʥʦʣʦʛʠʠ 5G, ʦʙʣʘʯʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ). 

Summary: This article discusses the main current trends (artificial intelligence, machine 

learning, Internet of Things, 5G technologies, cloud technologies). 
 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ (IT) ץʦסʘʤʥʳש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳʥʘ װʣʢʝʥ ᴅʩʝʨ 

ʝʪʝʜʽ, ʙʽʟʜʽש ʞײʤʳʩ ʽʩʪʝʫ, ʦץʫ, ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʞᴅʥʝ ʪʽʧʪʽ ᴅʣʝʤʜʽ ץʘʙʳʣʜʘʫ 

ʪᴅʩʽʣʽʤʽʟʜʽ ᴇʟʛʝʨʪʝʜʽ. ʉʦסשʳ ʞʳʣʜʘʨʳ IT-ʠʥʜʫʩʪʨʠʷʥʳש ᴇʟʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ 

ʙʽʨʛʝ ʘʜʘʤʥʳש ʢװʥʜʝʣʽʢʪʽ ʪʽʨʰʽʣʽʛʽʥ ʜʝ ᴇʟʛʝʨʪʝʪʽʥ ʙʽʨץʘʪʘʨ ʪʝʥʜʝʥʮʠʷʣʘʨ 

ʙʘʡץʘʣʜʳ.  

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʞᴅʥʝ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ 

ɽש ʤʘשʳʟʜʳ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳש ʙʽʨʽ-ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʞᴅʥʝ 

ʤʘʰʠʥʘʣʳץ ʦץʳʪʫʜʳ ʜʘʤʳʪʫ[1]. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʜʠʮʠʥʘ ʤʝʥ ʙʽʣʽʤ 

ʙʝʨʫʜʝʥ ʙʘʩʪʘʧ ᴇʥʜʽʨʽʩ ʧʝʥ ץʘʨʞʳסʘ ʜʝʡʽʥʛʽ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ 

ʝʥʛʽʟʽʣʫʜʝ. 

ɾʀ ʜʝʨʝʢʪʝʨʜʽ ᴇʟ ʙʝʪʽʥʰʝ ʪʘʣʜʘʡ ʘʣʘʪʳʥ, ʰʝʰʽʤ ץʘʙʳʣʜʘʡ ʘʣʘʪʳʥ ʞᴅʥʝ 

 ʤʢʽʥʜʽʢװʘ ʤסʨʫײץ ʡʝʣʝʨʜʽװᴇʟʛʝʨʫʽʥʝ ʙʝʡʽʤʜʝʣʝ ʘʣʘʪʳʥ ʞ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

ʙʝʨʝʜʽ. ᴆʟ ʢʝʟʝʛʽʥʜʝ, ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ ʘʣʛʦʨʠʪʤʜʝʨʜʽ ʞʘשʘ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ 

ʦץʳʪʫ ʘʨץʳʣʳ ʞʘץʩʘʨʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷʥʳ ʜᴅʣʽʨʝʢ ʞᴅʥʝ 

ʪʠʽʤʜʽʨʝʢ ʝʪʝʜʽ. 
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ɾʘʩʘʥʜʳ ʠʥʪʝʣʝʢʪ ץʦʣʜʘʥʫ ʢᴇʧʪʝʛʝʥ ʩʘʣʘʣʘʨʜʳ ץʘʤʪʠʜʳ: 

ɸʚʪʦʥʦʤʜʳ ʢᴇʣʽʢʪʝʨ-ײʰץʳʰʩʳʟ ʢᴇʣʽʢʪʝʨ ʤʝʥ ʜʨʦʥʜʘʨ. 

ʄʝʜʠʮʠʥʘ-ʤʝʜʠʮʠʥʘʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʘʫʨʫʣʘʨʜʳ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ. 

 .ʨʜʽʩʪʝʨʜʽ ʙʦʣʞʘʫװ ץʪʳץʪʝʭʥʦʣʦʛʠʷʣʘʨ-ʥʝʩʠʝʣʽʢ ʩʢʦʨʠʥʛ, ʥʘʨʳ ץʘʨʞʳʣʳפ

ɹʽʣʽʤ ʙʝʨʫ-ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʳʪʫ, ʩʪʫʜʝʥʪʪʝʨʜʽ ץʦʣʜʘʫסʘ ʘʨʥʘʣסʘʥ ʯʘʪ-

ʙʦʪʪʘʨ. 

 ʳ ʠʥʜʫʩʪʨʠʷʜʘסʘʟʽʨʛʽ ʟʘʤʘʥץ ʞʳʨʳʤʜʘʤʘʩʳ (Big Data)ײʣʢʝʥ ʜʝʨʝʢʪʝʨ ʪת

ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɾʳʣ ʩʘʡʳʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ, ʢʦʤʧʘʥʠʷʣʘʨ ʞᴅʥʝ 

 ʣײʨʜʝ ᴇʩʫʜʝ. ɹװʘʨʘʪʳʥ ʜʝʨʝʢʪʝʨ ʢᴇʣʝʤʽ ʵʢʩʧʦʥʝʥʮʠʘʣʜʳ ʪסʳʣʘʨ ʰʳסʨʳʣײץ

ʘץʧʘʨʘʪ ʤʘʩʩʠʚʽ ʩʘץʪʘʫʜʳש, ᴇשʜʝʫʜʽש ʞᴅʥʝ ʪʘʣʜʘʫʜʳש ʞʘשʘ ʪᴅʩʽʣʜʝʨʽʥ ץʘʞʝʪ 

ʝʪʝʜʽ. תʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʢʦʤʧʘʥʠʷʣʘʨסʘ ʙʠʟʥʝʩ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ 

ʞʘץʩʘʨʪʫ, ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʪʝʨʽʥ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤʜʝʨ 

 שʣ ʪʝʥʜʝʥʮʠʷʥʳײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʘ ʤסʧʘʨʘʪʪʳ ʘʣʫץʥʜʳ ʘײץ ʰʽʥװ ʘʙʳʣʜʘʫץ

ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʣʝʨʽ: ɼʝʨʝʢʪʝʨʜʽ ʩʘץʪʘʫ-ʙײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞᴅʥʝ 

ʪʘʨʘʪʳʣסʘʥ ʩʘץʪʘʫ ʞװʡʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʫ. ʅʘץʪʳ ʫʘץʳʪʪʘסʳ ɸʥʘʣʠʪʠʢʘ-ʞʝʜʝʣ 

ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫ װʰʽʥ ʦʣʘʨʜʳש ʪװʩʫʽʥʝ ץʘʨʘʡ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ. ɼʝʨʝʢʪʝʨʜʽ 

ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ײץʨʘʣʜʘʨʳ-ʢװʨʜʝʣʽ ʜʝʨʝʢʪʝʨʜʽ ʪװʩʽʥʫʜʽ ʞʝשʽʣʜʝʪʫ װʰʽʥ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ɻʨʘʬʠʢʪʝʨ ʤʝʥ ʙʘץʳʣʘʫ ʪʘץʪʘʣʘʨʳʥ ײץʨʫ(ʩʫʨ.1). 

 

 
 

ʉʫʨʝʪ 1 - Big Data ʪʝʭʥʦʣʦʛʠʷʩʳ 

 

ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨ (IʦT) - ʙײʣ ᴅʨʪװʨʣʽ ײץʨʳʣסʳʣʘʨ ʤʝʥ ʦʙʲʝʢʪʽʣʝʨ ʙʽʨ-

ʙʽʨʽʤʝʥ ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩʳʧ, ʤᴅʣʽʤʝʪʪʝʨ ʘʣʤʘʩʫ ʞᴅʥʝ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ װʰʽʥ ʙʘʡʣʘʥʳʩʘʪʳʥ סײʳʤ(ʩʫʨ.2). 

ɹײʣ ʪʝʭʥʦʣʦʛʠʷ ץʘʟʽʨʜʽש ᴇʟʽʥʜʝ ʘʜʘʤʜʘʨʜʳש ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽʥ ᴇʟʛʝʨʪʝ ʙʘʩʪʘʜʳ 

ʞᴅʥʝ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ʪᴇשʢʝʨʽʩ ʞʘʩʘʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ[2].  

 



119 
 

 
 

ʉʫʨʝʪ 2 - ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨ (IʦT) ʪʝʭʥʦʣʦʛʠʷʩʳ 

 

IoT ץʦʩʳʤʰʘʣʘʨʳʥʳש ʤʳʩʘʣʜʘʨʳ: ʉʤʘʨʪʬʦʥʜʘʨ-ʪʝʨʤʦʩʪʘʪʪʘʨ, ʰʘʤʜʘʨ, 

 ץʳʣʘʨʜʳ ʩʤʘʨʪʬʦʥ ʥʝʤʝʩʝ ʜʘʫʳʩʪʳסʨʳʣײץ ʪʳץʳʣʘʨ ʩʠʷסʨʳʣײץ ʣʳʧʪʘʨ ʞᴅʥʝײץ

ʢᴇʤʝʢʰʽʣʝʨ ʘʨץʳʣʳ ʙʘʩץʘʨʫ װʰʽʥ ʙʽʨ ʞʝʣʽʛʝ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʜʳ. ʄʝʜʠʮʠʥʘʣʳץ 

ʢʠʽʣʝʪʽʥ ײץʨʳʣסʳʣʘʨ ʤʝʥ conf ʤʝʜʠʮʠʥʘʣʳץ ʩʝʥʩʦʨʣʘʨʳ ʧʘʮʠʝʥʪʪʝʨʜʽש 

ʜʝʥʩʘʫʣʳסʳʥ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʘץʳʣʘʡʜʳ. ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʩʝʥʩʦʨʣʘʨ 

ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʪʝʨʽʥ ʙʘץʳʣʘʫ, ץʘʫʽʧʩʽʟʜʽʢʪʽ ʞʘץʩʘʨʪʫ ʞᴅʥʝ ʞʘʙʜʳץʪʳש ʽʩʪʝʥ 

ʰʳסʫʳʥ ʙʦʣʜʳʨʤʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ɹײʣʪʪʳ ʝʩʝʧʪʝʫʣʝʨ ʜʘʤʳʧ ʢʝʣʝʜʽ, ʙײʣ ʢʦʤʧʘʥʠʷʣʘʨ ʤʝʥ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ʝʩʝʧʪʝʫ ʨʝʩʫʨʩʪʘʨʳʥʘ, ץʦʣʜʘʥʙʘʣʘʨסʘ 

ʞᴅʥʝ ʜʝʨʝʢʪʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ[3]. ɹײʣ ʞʝʨʛʽʣʽʢʪʽ ʩʝʨʚʝʨʣʝʨ 

ʤʝʥ ʠʥʬʨʘײץʨʳʣʳʤסʘ ʜʝʛʝʥ ץʘʞʝʪʪʽʣʽʢʪʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʡʪʘʜʳ, ʜʝʨʝʢʪʝʨʜʽ 

ʙʘʩץʘʨʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ ʞᴅʥʝ ʙʠʟʥʝʩʪʽש ʠʢʝʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. ɹײʣʪʪʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʨʥʝʰʝ ʪװʨʛʝ ʞʽʢʪʝʣʝʜʽ: IaaS (ʠʥʬʨʘײץʨʳʣʳʤ ץʳʟʤʝʪ ʨʝʪʽʥʜʝ) - 

ʚʠʨʪʫʘʣʜʘʥʜʳʨʳʣסʘʥ ʝʩʝʧʪʝʫ ʨʝʩʫʨʩʪʘʨʳʥ ײʩʳʥʫ. PaaS (ʧʣʘʪʬʦʨʤʘ ץʳʟʤʝʪ 

ʨʝʪʽʥʜʝ) - ץʦʩʳʤʰʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʞᴅʥʝ ʦʨʥʘʣʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ ʧʣʘʪʬʦʨʤʘ. 

SaaS (ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ץʳʟʤʝʪ ʨʝʪʽʥʜʝ) - ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ʞʘʟʳʣʫ 

ʘʨץʳʣʳ ײʩʳʥʳʣʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ. ɹײʣʪʪʳ ʧʣʘʪʬʦʨʤʘʣʘʨסʘ ʢᴇʰʫ 

ʘʨץʳʣʳ ʢʦʤʧʘʥʠʷʣʘʨ ɸʊ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʘ ʘʣʘʜʳ, 

ʜʝʨʝʢʪʝʨʜʽץ שʦʣʞʝʪʽʤʜʽʣʽʛʽʥ ʞʘץʩʘʨʪʘʜʳ ʞᴅʥʝ ʞʘשʘ ʰʝʰʽʤʜʝʨʜʽ ʝʥʛʽʟʫʜʽ 

ʞʝʜʝʣʜʝʪʝ ʘʣʘʜʳ(ʩʫʨ.3). 
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ʉʫʨʝʪ 3 ï ɹײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 

5G ʪʝʭʥʦʣʦʛʠʷʩʳ ʤʦʙʠʣʴʜʽ ʞʝʣʽʣʝʨ ʵʚʦʣʶʮʠʷʩʳʥʳש ʢʝʣʝʩʽ ʢʝʟʝשʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʠʥʪʝʨʥʝʪʢʝ ץʦʩʳʣʫʜʳ ʝʜᴅʫʽʨ ʞʳʣʜʘʤʜʘʪʫסʘ ʞᴅʥʝ ʢʽʜʽʨʽʩʪʽ 

ʘʟʘʡʪʫסʘ ʫᴅʜʝ ʙʝʨʝʜʽ. ɹײʣ ʧʠʣʦʪʩʳʟ ʘʚʪʦʤʦʙʠʣʴʜʝʨ, ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʜʳץ (AR) 

ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ (VR) ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ 

ʘʰʘʜʳ, ʉʦʥʳʤʝʥ ץʘʪʘʨ ɿʘʪʪʘʨ ʀʥʪʝʨʥʝʪʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʘʜʳ. 5g ʥʝʛʽʟʛʽ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ: ɾʳʣʜʘʤʜʳץ-ʘʣʜʳסשʳʣʘʨסʘ ץʘʨʘסʘʥʜʘ ʘʡʪʘʨʣʳץʪʘʡ 

ʞʳʣʜʘʤʳʨʘץ. ʊᴇʤʝʥ ʢʽʜʽʨʽʩ-ʞʘʫʘʧʪʳʣʳץ ᴇʪʝ ʤʘשʳʟʜʳ ץʦʩʳʤʰʘʣʘʨ װʰʽʥ 

ʤʘשʳʟʜʳ ʘʨʪʳץʰʳʣʳץ. ɹʽʨʥʝʰʝ ײץʨʳʣסʳ ץʦʩʳʣʳʤʳ-ʪʳסʳʟʜʳסʳ ʞʦסʘʨʳ 

 .ʤʢʽʥʜʽʛʽװʦʩʫ ʤץ ʳʤʳʥץʘʫ שʢʝ שʳʣʘʨʜʳסʨʳʣײץ

ʊʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʜʳץ (AR) ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ (VR) - ʙײʣ 

 שʧʘʨʘʪʧʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽץʘʙʳʣʜʘʫʜʳ ᴇʟʛʝʨʪʝʪʽʥ ʞᴅʥʝ ʘץ ʘʥ ᴅʣʝʤʜʽסʦʨʰʘץ

ʞʘשʘ ʪᴅʩʽʣʜʝʨʽʥ ʞʘʩʘʡʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ. ʉʦסשʳ ʞʳʣʜʘʨʳ ʦʣʘʨ ʢʝʣʝʩʽ 

ʩʘʣʘʣʘʨʜʘ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ʝʥʛʽʟʽʣʫʜʝ: ʆʡʳʥ ʠʥʜʫʩʪʨʠʷʩʳ-ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץʪʳ 

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ᴅʣʝʤʜʝʨʛʝ ʝʥʫʛʝ ʤשʘ ʞʘסʦʣʜʘʥʘʪʳʥ ʦʡʳʥʜʘʨ ʦʡʳʥʰʳʣʘʨץ

ɹʽʣʽʤ-ʙʽʣʽʤ ʙʝʨʫ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʪʫʨʣʘʨ ʞʘʩʘʫ װʰʽʥ AR ɾᴄʅɽ VR 

ʧʘʡʜʘʣʘʥʫ. ʄʝʜʠʮʠʥʘ - ʭʠʨʫʨʛʪʘʨʜʳ ʦץʳʪʫ װʰʽʥ VR ʞᴅʥʝ ʜʠʘʛʥʦʩʪʠʢʘʥʳ 

ʞʘץʩʘʨʪʫ װʰʽʥ AR ץʦʣʜʘʥʫ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʟʘʤʘʥʘʫʠ ʪʝʥʜʝʥʮʠʷʣʘʨʳ ʠʥʥʦʚʘʮʠʷʣʘʨ 

ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ʪʝʢ ʞײʤʳʩ 

ʪᴅʩʽʣʜʝʨʽʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʦסʘʤʥʳש ʥʝʛʽʟʜʝʨʽʥ ʜʝ ᴇʟʛʝʨʪʝʜʽ. ɾʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ, װʣʢʝʥ ʜʝʨʝʢʪʝʨ, ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ, ʙײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽ ʜʘʤʳʪʫ ʙʠʟʥʝʩ ʧʝʥ סʳʣʳʤ װʰʽʥ ʞʘשʘ ʢᴇʢʞʠʝʢʪʝʨ ʘʰʘʜʳ 

ʞᴅʥʝ ʘʜʘʤʜʘʨ װʰʽʥ ʳסשʘʡʣʳ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʞʘסʜʘʡ ʞʘʩʘʫסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɼʝʛʝʥʤʝʥ, ʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳʤʝʥ ץʘʪʘʨ ץʘʫʽʧʩʽʟʜʽʢ ץʘʪʝʨʣʝʨʽ, ײץʧʠʷʣʳʣʳץ 

ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʪᴅʫʝʣʜʽʣʽʢ ʤᴅʩʝʣʝʣʝʨʽ ʩʠʷץʪʳ ʙʽʨץʘʪʘʨ ʤᴅʩʝʣʝʣʝʨ 

ʪʫʳʥʜʘʡʜʳ, ʦʣʘʨ ʤץײʠʷʪ ʞᴅʥʝ ʞʘʫʘʧʪʳ ʪᴅʩʽʣʜʽ ץʘʞʝʪ ʝʪʝʜʽ. פʘʣʘʡ ʙʦʣסʘʥʜʘ ʜʘ, 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʙʦʣʘʰʘסʳ ᴇʤʽʨʜʽש ʙʘʨʣʳץ ʩʘʣʘʣʘʨʳ ʤʝʥ 

ʩʘʣʘʣʘʨʳ װʰʽʥ ץʳʟʳץʪʳ ʞᴅʥʝ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʛʝ ʪʦʣʳ ʙʦʣʫסʘ ʫᴅʜʝ ʙʝʨʝʜʽ. 
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ʊϮʡʽʥ: ʄʘʰʠʥʘʣʳϨ ʦϨʳʪʫ-ʙϰʣ ϸʨʪϮʨʣʽ ʩʘʣʘʣʘʨʜʘϤʳ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʞϸʥʝ ʰʝʰʽʤ 

Ϩʘʙʳʣʜʘʫ ʪϸʩʽʣʽʥ Ϻʟʛʝʨʪʫʛʝ Ϩʘʙʽʣʝʪʪʽ ʪʝʭʥʦʣʦʛʠʷ. ʄʘϨʘʣʘʜʘ ʘʥʳϨʪʘʤʘ ʤʝʥ ʥʝʛʽʟʛʽ 

ʝʨʝʢʰʝʣʽʢʪʝʨʜʝʥ ʙʘʩʪʘʧ ʤʘʰʠʥʘʣʳϨ ʦϨʳʪʫʜʳϬ ʥʝʛʽʟʜʝʨʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ: ʤϰϤʘʣʽʤʤʝʥ, 

ʤϰϤʘʣʽʤʩʽʟ ʞϸʥʝ ʢϮʰʝʡʪʽʣʛʝʥ ʦϨʳʪʫ. ʄʳʩʘʣʜʘʨ ʄʘʰʠʥʘʣʳϨ ʦϨʳʪʫ ɼʝʥʩʘʫʣʳϨ ʩʘϨʪʘʫ 

ʧʨʦʮʝʩʪʝʨʽʥ Ϩʘʣʘʡ ʞʘϨʩʘʨʪʘʪʳʥʳʥ, ϨʘʨʞʳʣʳϨ ʪϸʫʝʢʝʣʜʝʨʜʽ ʙʦʣʞʘʫϤʘ ʞϸʥʝ 

ʤʘʨʢʝʪʠʥʛʪʽʢ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ʦϬʪʘʡʣʘʥʜʳʨʫϤʘ ʢϺʤʝʢʪʝʩʝʪʽʥʽʥ ʢϺʨʩʝʪʝʜʽ. ʄʘϨʘʣʘʜʘ 

ʩʦʥʳʤʝʥ Ϩʘʪʘʨ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ, ʤʦʜʝʣʴʜʽ ʪʘϬʜʘʫ, ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʫ ʞϸʥʝ ʦʨʥʘʣʘʩʪʳʨʫʜʳ 

Ϩʘʤʪʠʪʳʥ ʄʘʰʠʥʘʣʳϨ ʦϨʳʪʫ ʤʦʜʝʣʽʥ Ϩϰʨʫ ʧʨʦʮʝʩʽ ʩʠʧʘʪʪʘʣϤʘʥ. ϧʦʨʳʪʳʥʜʳ ʢϮʥʜʝʣʽʢʪʽ 

Ϻʤʽʨʛʝ ʦʜʘʥ ʜʘ ʠʥʪʝʛʨʘʮʠʷʣʘʥʫʳ ʤϮʤʢʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳϬ ʜʘʤʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳʥ ʢϺʨʩʝʪʝʜʽ. 

Summary: Machine learning is a technology capable of transforming the approach to data 

analysis and decisionðmaking in a wide variety of industries. The article discusses the basics of 

machine learning, starting with the definition and key features: learning with a teacher, without a 

teacher and with reinforcement. Examples show how machine learning improves healthcare 

processes, helps predict financial risks, and optimizes marketing strategies. The article also 

describes the process of creating a machine learning model, including data collection, model 

selection, configuration and deployment. The conclusion highlights the prospects for the 

development of technology, which is likely to become even more integrated into everyday life. 

 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ML) ð ʵʪʦ ʨʘʟʜʝʣ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʩʦʟʜʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʢʦʤʧʴʶʪʝʨʘʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʭʦʜʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ ʠ ʧʨʠʥʠʤʘʪʴ 

ʨʝʰʝʥʠʷ ʙʝʟ ʧʨʷʤʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. ʇʦ ʩʫʪʠ, ʤʘʰʠʥʥʦʝ 

ʦʙʫʯʝʥʠʝ ð ʵʪʦ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʠʩʪʝʤʘʤ çʦʙʫʯʘʪʴʩʷè ʥʘ ʦʩʥʦʚʝ 

ʦʧʳʪʘ, ʪʦ ʝʩʪʴ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʨʘʙʦʪʘʶʪ[1]. ʉ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʦʚ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʳʷʚʣʷʪʴ ʪʝʥʜʝʥʮʠʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʧʦʜʭʦʜ 

ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʨʝʰʠʪʴ ʥʝ ʤʦʛʣʠ. 

ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ 

ʪʝʤʦʡ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ. ʕʪʦʪ ʨʦʩʪ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ 

ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʦʙʲʝʤ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ, 
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ʫʚʝʣʠʯʠʣʩʷ ʢʦʣʦʩʩʘʣʴʥʦ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʨʥʝʪʫ, ʩʦʮʠʘʣʴʥʳʤ ʩʝʪʷʤ, ʫʩʪʨʦʡʩʪʚʘʤ 

ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT) ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ ʠʩʪʦʯʥʠʢʘʤ. ʕʪʠ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪ 

ʮʝʥʥʳʝ ʩʚʝʜʝʥʠʷ, ʥʦ ʜʣʷ ʠʭ ʦʙʨʘʙʦʪʢʠ ʪʨʝʙʫʶʪʩʷ ʤʦʱʥʳʝ ʘʣʛʦʨʠʪʤʳ, 

ʩʧʦʩʦʙʥʳʝ ʚʳʷʚʣʷʪʴ ʠʟ ʥʠʭ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ɺʦ-ʚʪʦʨʳʭ, ʨʘʟʚʠʪʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ 

ʢʘʢ ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʦʨʳ (GPU), ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʦʜʠʪʴ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ 

ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ. ʅʘʢʦʥʝʮ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʦʚ 

ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚʩʝ ʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʤʥʦʛʠʭ ʩʬʝʨ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʨʳ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʚʩʶʜʫ: ʦʪ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʪʘʶʪ 

ʧʦʠʩʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʜʦ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʳ ʧʦʣʫʯʘʝʤ ʚ ʠʥʪʝʨʥʝʪʝ. ɺ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʤʦʛʘʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ 

ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʰʘʥʩʳ ʥʘ ʫʩʧʝʰʥʦʝ ʣʝʯʝʥʠʝ. ɺ ʩʬʝʨʝ 

ʬʠʥʘʥʩʦʚ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʝʥ ʥʘ ʘʢʮʠʠ, 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʚʳʷʚʣʝʥʠʷ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ʈʝʢʦʤʝʥʜʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, 

ʪʘʢʠʝ ʢʘʢ ʪʝ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʩʪʨʠʤʠʥʛʦʚʳʭ ʧʣʘʪʬʦʨʤʘʭ ʠ ʚ ʦʥʣʘʡʥ-

ʤʘʛʘʟʠʥʘʭ, ʘʥʘʣʠʟʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʝʜʣʘʛʘʶʪ ʪʦʚʘʨʳ ʠʣʠ 

ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʣʷ ʥʠʭ ʠʥʪʝʨʝʩʥʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ 

ʚʦʚʣʝʯʝʥʥʦʩʪʴ. ɺ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʘ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʣʦ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 

ʘʥʘʣʠʟʠʨʫʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʜʦʨʦʛʝ. 

ʆʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ (Supervised Learning) 

ʆʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ ð ʵʪʦ ʪʠʧ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʘʣʛʦʨʠʪʤ ʦʙʫʯʘʝʪʩʷ ʥʘ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʛʜʝ ʢʘʞʜʦʤʫ ʚʭʦʜʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʩʦʧʦʩʪʘʚʣʝʥʦ ʢʦʨʨʝʢʪʥʦʝ ʚʳʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʚʠʜ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʦʜʝʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩ 

ʠʟʚʝʩʪʥʳʤʠ ʦʪʚʝʪʘʤʠ, ʧʦʟʚʦʣʷʷ ʝʡ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʥʝʠʟʚʝʩʪʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘ 

ʥʦʚʳʭ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ ʚʢʣʶʯʘʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ 

ʨʝʛʨʝʩʩʠʶ. 

ǒ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ð ʵʪʦ ʟʘʜʘʯʘ ʨʘʟʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʢʘʪʝʛʦʨʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʘʥʘʣʠʟʝ ʠʟʦʙʨʘʞʝʥʠʡ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ, ʝʩʪʴ ʣʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʯʝʣʦʚʝʢ, ʞʠʚʦʪʥʦʝ ʠʣʠ ʘʚʪʦʤʦʙʠʣʴ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ð ʤʦʜʝʣʴ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʘ ʢʘʢ ʟʜʦʨʦʚʦʛʦ ʠʣʠ ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʣʝʯʝʥʠʠ. 
ǒ ʈʝʛʨʝʩʩʠʷ ð ʵʪʦ ʟʘʜʘʯʘ ʧʨʝʜʩʢʘʟʘʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʨʠʤʝʨʦʤ ʨʝʛʨʝʩʩʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʣʦʱʘʜʴ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʛʦʜ 

ʧʦʩʪʨʦʡʢʠ. ʊʘʢʠʝ ʤʦʜʝʣʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʮʝʥ ʥʘ ʘʢʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ. 

ʆʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ (Unsupervised Learning) 
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ʆʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʤʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʥʘ 

ʥʝʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʙʝʟ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʦʪʚʝʪʦʚ[2]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʟʘʜʘʯʘ ʘʣʛʦʨʠʪʤʘ ð ʦʙʥʘʨʫʞʠʪʴ ʩʢʨʳʪʳʝ ʩʪʨʫʢʪʫʨʳ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʛʨʫʧʧʳ 

ʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʠʭ ʘʥʘʣʠʟʘ ʠ ʧʦʥʠʤʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ ʚʢʣʶʯʘʶʪ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ. 

ǒ ʂʣʘʩʪʝʨʠʟʘʮʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʛʨʫʧʧʳ 

(ʢʣʘʩʪʝʨʳ) ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʭʦʜʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ ʤʘʨʢʝʪʠʥʛʝ ʘʣʛʦʨʠʪʤʳ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʤʦʛʫʪ ʛʨʫʧʧʠʨʦʚʘʪʴ ʢʣʠʝʥʪʦʚ ʧʦ ʠʭ ʧʦʚʝʜʝʥʠʶ ʠʣʠ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʥʘʩʪʨʘʠʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʙʠʦʠʥʬʦʨʤʘʪʠʢʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧ ʛʝʥʦʚ ʩ ʧʦʭʦʞʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ǒ ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ ð ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʘ 

ʧʝʨʝʤʝʥʥʳʭ ʚ ʜʘʥʥʳʭ ʙʝʟ ʧʦʪʝʨʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ 

ʧʦʣʝʟʝʥ, ʢʦʛʜʘ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ (ʧʨʠʟʥʘʢʦʚ), ʯʪʦ ʤʦʞʝʪ 

ʟʘʪʨʫʜʥʷʪʴ ʠʭ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ. ʄʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA) ð 

ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʜʘʥʥʳʭ, ʦʩʪʘʚʣʷʷ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʧʨʠʟʥʘʢʠ[3]. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʚʳʩʦʢʦʨʘʟʤʝʨʥʳʭ ʜʘʥʥʳʭ ʥʘ ʜʚʫʤʝʨʥʦʤ ʛʨʘʬʠʢʝ. 

ʆʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʷʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʷʚʣʷʪʴ 

ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʜʣʷ ʟʘʜʘʯ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʛʜʝ ʟʘʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʦ, ʢʘʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʤʦʞʥʦ ʦʞʠʜʘʪʴ. 

ʆʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ (Reinforcement Learning) 

ʆʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ (RL) ð ʵʪʦ ʪʠʧ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʘʛʝʥʪ ʦʙʫʯʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʨʝʜʦʡ, ʩʦʚʝʨʰʘʷ ʜʝʡʩʪʚʠʷ ʠ 

ʧʦʣʫʯʘʷ ʟʘ ʥʠʭ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʠʣʠ ʰʪʨʘʬʳ[4]. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʦʙʫʯʝʥʠʷ ʩ 

ʧʦʜʢʨʝʧʣʝʥʠʝʤ ð ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʶ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʘʛʝʥʪʫ 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʘʨʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ, ʜʝʡʩʪʚʫʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. 

ɸʣʛʦʨʠʪʤʳ ʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʦʩʦʙʝʥʥʦ ʫʩʧʝʰʥʳ ʚ ʟʘʜʘʯʘʭ, ʛʜʝ 

ʘʛʝʥʪʫ ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʥʘʢʦʧʣʝʥʥʦʤ ʦʧʳʪʝ. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ RL ʚʢʣʶʯʘʶʪ[5]: 

ǒ ʈʦʙʦʪʦʪʝʭʥʠʢʘ ð ʦʙʫʯʝʥʠʝ ʨʦʙʦʪʦʚ ʚʳʧʦʣʥʝʥʠʶ ʩʣʦʞʥʳʭ 

ʤʘʥʠʧʫʣʷʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʙʦʨʢʘ ʜʝʪʘʣʝʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ. ʈʦʙʦʪ 

ʤʦʞʝʪ ʦʙʫʯʘʪʴʩʷ ʥʘ ʦʰʠʙʢʘʭ, ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʪʝʧʝʥʥʦ 

ʫʣʫʯʰʘʪʴ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. 
ǒ ʀʛʨʳ ð ʘʣʛʦʨʠʪʤʳ RL ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʧʝʨʥʠʯʘʪʴ ʩ ʯʝʣʦʚʝʢʦʤ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʛʨʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʰʘʭʤʘʪʳ ʠʣʠ ʛʦ. ʇʨʦʮʝʩʩ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʚʘʞʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʦʯʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ[6]. ɺʦʪ ʦʩʥʦʚʥʳʝ ʰʘʛʠ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʥʘ ʧʫʪʠ ʦʪ 

ʜʘʥʥʳʭ ʢ ʨʘʙʦʯʝʡ ʤʦʜʝʣʠ. 
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1. ʉʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ 

ʉʙʦʨ ʜʘʥʥʳʭ ð ʵʪʦ ʧʝʨʚʳʡ ʠ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʵʪʘʧʦʚ, ʪʘʢ ʢʘʢ 

ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ. ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ, ʪʘʢ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ (ʥʘʧʨʠʤʝʨ, ʪʝʢʩʪ, ʠʟʦʙʨʘʞʝʥʠʷ)[7]. ʇʦʩʣʝ ʩʙʦʨʘ ʜʘʥʥʳʝ ʧʨʦʭʦʜʷʪ 

ʵʪʘʧʳ ʦʯʠʩʪʢʠ ʠ ʧʦʜʛʦʪʦʚʢʠ: ʫʜʘʣʝʥʠʝ ʧʨʦʧʫʱʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʦʨʤʘʣʠʟʘʮʠʷ 

ʧʨʠʟʥʘʢʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪ, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʠ. ʕʪʦʪ ʰʘʛ ʪʘʢʞʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʜʘʥʥʳʭ, ʝʩʣʠ ʠʭ 

ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʦʙʫʯʝʥʠʷ. 

2. ɺʳʙʦʨ ʤʦʜʝʣʠ ʠ ʝʸ ʦʙʫʯʝʥʠʝ 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʦʜʙʠʨʘʝʪʩʷ ʧʦʜʭʦʜʷʱʘʷ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʠʩʭʦʜʷ ʠʟ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʨʝʛʨʝʩʩʠʷ ʠʣʠ ʢʣʘʩʪʝʨʠʟʘʮʠʷ) ʠ 

ʭʘʨʘʢʪʝʨʘ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʫʯʝʥʠʝ: ʘʣʛʦʨʠʪʤ 

ʦʙʫʯʘʝʪʩʷ ʥʘ ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ, ʘʥʘʣʠʟʠʨʫʷ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ɿʜʝʩʴ ʚʘʞʥʦ ʚʳʙʨʘʪʴ ʤʦʜʝʣʴ, 

ʩʧʦʩʦʙʥʫʶ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʟʘʜʘʯʝʡ ʥʘ ʜʘʥʥʳʭ ʜʘʥʥʦʛʦ ʪʠʧʘ, ʠ ʥʘʩʪʨʦʠʪʴ 

ʥʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʯʪʦʙʳ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ[8]. 

3. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʠ ʠ ʥʘʩʪʨʦʡʢʘ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ 

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʝʸ ʢʘʯʝʩʪʚʦ. ʆʙʳʯʥʦ ʵʪʦ 

ʜʝʣʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʦʚʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʨʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʪʦʯʥʦʩʪʴ, ʧʦʣʥʦʪʘ ʠ F-ʤʝʨʘ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʦʥʷʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʤʦʜʝʣʴ ʨʝʰʘʝʪ ʟʘʜʘʯʫ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʘʩʪʨʦʡʢʘ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ð ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʠʟʤʝʥʠʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʝʚ ʚ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, 

ʛʣʫʙʠʥʫ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ ʠ ʜʨ. ʅʘʩʪʨʦʡʢʘ ʛʠʧʝʨ ʧʘʨʘʤʝʪʨʦʚ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 

ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ ʠ ʝʸ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʥʦʚʳʤ ʜʘʥʥʳʤ[9]. 

4. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʤʦʜʝʣʠ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʂʦʛʜʘ ʤʦʜʝʣʴ ʛʦʪʦʚʘ, ʝʝ ʨʘʟʚʝʨʪʳʚʘʶʪ ʚ ʨʝʘʣʴʥʦʡ ʩʨʝʜʝ, ʛʜʝ ʦʥʘ ʥʘʯʠʥʘʝʪ 

ʨʘʙʦʪʘʪʴ ʩ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ. ʕʪʘʧ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʠʥʪʝʛʨʘʮʠʶ 

ʤʦʜʝʣʠ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠʣʠ ʩʦʟʜʘʥʠʝ ʠʥʪʝʨʬʝʡʩʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ[10].  

ʕʪʘ ʩʪʘʪʴʷ ʨʘʩʢʨʳʚʘʝʪ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʪʘʢ ʠ ʧʨʠʤʝʨʳ ʝʛʦ ʨʝʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʠ ʠʥʪʝʨʝʩʥʦ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʯʠʪʘʪʝʣʝʡ. ʅʘʜʝʝʤʩʷ, ʯʪʦ ʤʘʪʝʨʠʘʣ ʧʦʤʦʞʝʪ ʚʘʤ ʣʫʯʰʝ 

ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ, ʟʘʜʘʯʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʚʜʦʭʥʦʚʠʪ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʫʚʣʝʢʘʪʝʣʴʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʦʙʣʘʩʪʠ. 
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ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ɼʃʗ ʊɽʉʊʀʈʆɺɸʅʀʗ ʉʆʊʈʋɼʅʀʂʆɺ 

 

ɾʫʩʫʚʘʣʠ ɽ.ɹ., ʂʠʤ ɸ.ʀ., ʃʶʪʧʠʣʣʘʝʚ ʉ.ɽ., ɻʦʨʜʝʝʚʘ ʂ.ɺ. 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ  ʈʦʛʦʚʦʡ ɸ.ɺ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘ ʢϸʩʽʧʦʨʳʥ Ϩʳʟʤʝʪʢʝʨʣʝʨʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʩʪʽʣʝʫ ʞϮʡʝʩʽʥ 

ϸʟʽʨʣʝʫʛʝ ʘʨʥʘʣϤʘʥ. ϧʦʩʳʤʰʘ ʦϨʳʪʫʜʘʥ Ϻʪʫʛʝ, ʪʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʞʘʩʘʫϤʘ ʞϸʥʝ 

ʪʝʩʪʽʣʝʫʜʝʥ Ϻʪʫʛʝ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Summary: This article is devoted to the development of an interactive testing system for 

employees of the enterprise. The application makes it possible to complete training, create test tasks 

and pass testing. 

 

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʘ 

ʧʨʠ ʦʮʝʥʢʝ ʟʥʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʦʜʩʠʩʪʝʤ [1]:  

ï ʩʣʫʞʝʙʥʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʠ 

ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ;  

ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ 

ʪʝʩʪʠʨʦʚʘʥʠʷ.  

ʇʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɼʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʘʚʪʦʨʠʟʘʮʠʷ ʧʨʠ ʧʦʤʦʱʠ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ [2]. 
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ʈʠʩʫʥʦʢ 1 - ɻʝʥʝʨʘʮʠʷ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ 

 

  

ʇʦʩʣʝ ʩʜʘʯʠ ʪʝʩʪʘ ʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʦʪʨʝʪʴ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʜʝʣʘʪʴ ʘʥʘʣʠʟ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩʫʥʦʢ 2 - ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ 
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ʉʚʦʜʥʳʡ ʘʥʘʣʠʟ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3 - ʉʚʦʜʥʳʡ ʘʥʘʣʠʟ 

 

ʇʦʜʨʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʦʚ - ʨʠʩʫʥʢʠ 4 ʠ 5. 

 

 
 

ʈʠʩʫʥʦʢ 4 - ʇʦʜʨʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʟʘʤʝʥʦʚ 
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ʈʠʩʫʥʦʢ 5 - ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʫʯʘʩʪʥʠʢʘ 

 

ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ ʠʩʧʳʪʘʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

 
 

ʈʠʩʫʥʦʢ 6 -  ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ ʠʩʧʳʪʘʥʠʷ 
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ɿʘʚʝʨʰʝʥʠʝ ʪʝʩʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ ʣʠʙʦ ʧʨʠ 

ʦʢʦʥʯʘʥʠʠ ʚʳʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʈʘʙʦʪʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʘ ʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʝ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ:  

1.  ɻʘʛʘʨʠʥʘ ʃ.ɻ. ʊʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ.- ʄ.: ʌʆʈʋʄ: ʀʅʌʈɸ-ʄ, 2023.- 400 ʩ. 

2. ɺʝʡʮʤʘʥ ɺ. ʄ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ.ï ʉʇʙ: 

ʃʘʥʴ, 2019.ï 316 ʩ. 
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ʊϮʡʽʥ: Big data ʟʘʤʘʥʘʫʠ ϰʡʳʤʜʘʨ ʤʝʥ ʩʘʣʘʣʘʨ Ϯʰʽʥ ʥʝʛʽʟʛʽ ʪʝʭʥʦʣʦʛʠʷʥʳ ʙʽʣʜʽʨʝʜʽ, 

Ϻʡʪʢʝʥʽ ʦʣʘʨ ʧʨʦʮʝʩʪʝʨʜʽ ʞʘϨʩʘʨʪʫϤʘ, ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤʜʝʨ ϨʘʙʳʣʜʘʫϤʘ ʞϸʥʝ 

ʠʥʥʦʚʘʮʠʷʣʳϨ Ϻʥʽʤʜʝʨʜʽ ʞʘʩʘʫϤʘ ʳϨʧʘʣ ʝʪʝʪʽʥ Ϯʣʢʝʥ ʜʝʨʝʢʪʝʨ ʤʘʩʩʠʚʪʝʨʽʥʝʥ Ϩϰʥʜʳ 

ʘϨʧʘʨʘʪʪʳ ʘʣʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ʜʝʨʝʢʪʝʨ ʢϺʣʝʤʽʥʽϬ Ϻʩʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

Ϩʘʫʽʧʩʽʟʜʽʢ, ʩʘʧʘ ʞϸʥʝ ʜʝʨʝʢʪʝʨʜʽ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ʩʠʷϨʪʳ ʞʘϬʘ ʤϸʩʝʣʝʣʝʨ ʪʫʳʥʜʘʡʜʳ, 

ʙϰʣ ʞʘϬʘ ϸʜʽʩʪʝʨʜʽ, ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʞϸʥʝ ʤʘʤʘʥʜʘʨʜʳ Ϩʘʞʝʪ ʝʪʝʜʽ. ʄʘϨʘʣʘʜʘ Big data 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʳϬ ʥʝʛʽʟʛʽ ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ϸʨʪϮʨʣʽ ʩʘʣʘʣʘʨʜʘ Ϩʦʣʜʘʥʫ ʤϮʤʢʽʥʰʽʣʽʢʪʝʨʽ 

ʞʘʡʣʳ ʘϨʧʘʨʘʪʪʘʨ ϨʘʨʘʩʪʳʨʳʣϤʘʥ.  

Summary: Big data represents a key technology for modern organizations and industries, as 

they allow us to extract valuable information from large data arrays that contribute to improving 

processes, making informed decisions, and creating innovative products. However, as the volume of 

data increases, new problems arise, such as safety, quality and efficient use of data, which require 

new methods, technologies and specialists. The article provides information about the main 

characteristics and possibilities of using Big data Technology in various fields. 
 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ (Big Data) ð ʵʪʦ ʪʝʨʤʠʥ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʙʦʣʴʰʠʝ 

ʦʙʲʸʤʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʠ ʠʣʠ ʩʣʦʞʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠʣʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ 

ʧʦʩʪʫʧʘʪʴ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ[1]. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ  ʠʤʝʶʪ 

ʜʝʣʦ ʩ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ ʠʣʠ ʩʣʦʞʥʦʩʪʷʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʧʨʘʚʣʷʝʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʷ: ʦʙʲʝʤ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʢʦʨʦʩʪʴ. 

ʆʙʲʝʤ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʜʘʥʥʳʭ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ ʙʫʜʫʪ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʜʘʥʥʳʭ, 

ʪʘʢʠʭ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʷ, PDF, ʘʫʜʠʦ, ʚʠʜʝʦ ʠ ʪ. ʜ., ʘ ʚ ʩʢʦʨʦʩʪʠ ʫʯʠʪʳʚʘʝʪʩʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʣʠ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ɹʦʣʴʰʠʝ 

ʜʘʥʥʳʝ ʨʘʙʦʪʘʶʪ ʩ ʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʳʭ ʠ ʤʦʛʫʪ ʙʳʪʴ 
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ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ, ʧʦʣʫʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ. 

ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʪʦ ʦʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʩʙʦʨ ʜʘʥʥʳʭ, ʧʦʠʩʢ, ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ, 

ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ ʟʘʧʨʦʩ(ʨʠʩ. 1). ɺ ʩʣʫʯʘʝ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ A/B-ʪʝʩʪʠʨʦʚʘʥʠʠ, ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ, 

ʦʙʨʘʙʦʪʢʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ ʪ. ʜ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʝ BIG DATA 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʦʧʠʩʳʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ: 

- ʆʙʲʝʤ; 

- ʎʝʥʥʦʩʪʴ; 

- ʈʘʟʥʦʦʙʨʘʟʠʝ; 

- ʉʢʦʨʦʩʪʴ; 

- ɼʦʩʪʦʚʝʨʥʦʩʪʴ. 

ʆʙʲʝʤ: ʆʙʲʝʤ ʦʟʥʘʯʘʝʪ ʦʙʲʝʤ ʛʝʥʝʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ - 

ʵʪʦ ʤʘʩʩʠʚʥʳʝ ʜʘʥʥʳʝ, ʠ ʦʥʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʪʠ ʩ ʢʘʞʜʳʤ ʜʥʝʤ. ʉʶʜʘ ʚʭʦʜʷʪ 

ʜʘʥʥʳʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʜʘʪʯʠʢʠ ʠ ʜʨʫʛʠʝ 

ʮʠʬʨʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʎʝʥʥʦʩʪʴ: ʎʝʥʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʧʦʣʝʟʥʦʩʪʴ ʜʘʥʥʳʭ. ʎʝʥʥʦʩʪʴ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʚ ʙʠʟʥʝʩʝ ʠ ʜʨʫʛʠʭ 

ʦʙʣʘʩʪʷʭ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ: ʈʘʟʥʦʦʙʨʘʟʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʠ ʬʦʨʤʘʪʘʤ 

ʜʘʥʥʳʭ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, 

ʪʘʢʠʭ ʢʘʢ ʪʝʢʩʪ, ʘʫʜʠʦ, ʚʠʜʝʦ, ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ[2]. 

ʉʢʦʨʦʩʪʴ: ʉʢʦʨʦʩʪʴ ʦʟʥʘʯʘʝʪ ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ ʛʝʥʝʨʠʨʫʶʪʩʷ ʠ 

ʜʦʣʞʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʳʩʪʨʦ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ. 
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ɼʦʩʪʦʚʝʨʥʦʩʪʴ: ʧʦʜ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʜʘʥʥʳʭ. ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ, ʥʝʧʦʣʥʳʤʠ ʠʣʠ ʜʘʞʝ ʥʝʪʦʯʥʳʤʠ. ɼʣʷ ʧʨʠʥʷʪʠʷ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ.  

ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ big data ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʦʪʨʘʩʣʝʡ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ: 

ɸʥʘʣʠʪʠʢʘ ʜʘʥʥʳʭ ʦ ʧʘʮʠʝʥʪʘʭ: ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ 

ʧʦʤʦʛʘʝʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ: ʦʧʪʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʣʝʢʘʨʩʪʚ. 

ʌʠʥʘʥʩʦʚʳʡ ʩʝʢʪʦʨ: 

ʌʨʦʜ-ʘʥʘʣʠʪʠʢʘ: ɸʥʘʣʠʟ ʘʥʦʤʘʣʠʡ ʚ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʤʦʰʝʥʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦ ʢʣʠʝʥʪʘʭ 

ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 

ʉʝʢʪʦʨʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ: 

ɸʥʘʣʠʪʠʢʘ ʧʦʚʝʜʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ: ʘʥʘʣʠʟ ʧʦʢʫʧʘʪʝʣʴʩʢʠʭ ʧʨʠʚʳʯʝʢ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦʚʘʨʦʚ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʫʨʦʚʥʷ 

ʟʘʧʘʩʦʚ ʥʘ ʩʢʣʘʜʘʭ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ: çʫʤʥʳʝè ʬʘʙʨʠʢʠ: 

ʋʤʥʘʷ ʬʘʙʨʠʢʘ: ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʙʦʝʚ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ: ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʝʥʠʝ 

ʟʘʪʨʘʪ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ[3]. 

ʊʨʘʥʩʧʦʨʪ ʠ ʣʦʛʠʩʪʠʢʘ: 

ʆʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ: ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʙʲʝʤʦʚ ʥʘ ʦʩʥʦʚʝ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʕʥʝʨʛʝʪʠʢʘ: 

ʄʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ: ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʝʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ: ʆʧʪʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʛʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ: 

ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʘʥʘʣʠʟ ʫʩʧʝʚʘʝʤʦʩʪʠ ʫʯʘʱʠʭʩʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʣʘʥʦʚʦʙʫʯʝʥʠʷ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʙʫʯʝʥʠʝʤ: ʆʧʪʠʤʠʟʘʮʠʷ ʢʫʨʩʦʚ ʠ ʧʨʦʛʨʘʤʤ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʫʩʧʝʚʘʝʤʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ 



132 
 

ʊʝʭʥʦʣʦʛʠʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʧʨʝʦʙʨʘʟʫʶʪ ʤʥʦʛʠʝ ʦʪʨʘʩʣʠ, ʧʦʟʚʦʣʷʷ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʠ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʫʩʣʫʛ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ. 
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Peʟʶʤe: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʨʦʣʴ Corel Draw ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ 

ʜʠʟʘʡʥʝ ʠ ʧʦʯʝʤʫ ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʫ ʢʘʞʜʦʛʦ ʜʠʟʘʡʥʝʨʘ. 

Summary: In this article, we will look at the role of CorelDRAW in modern graphic design 

and why it is a tool that every designer should have. 

 

XXI סʘʩʳʨ - ʙʽʟʜʽש ᴇʤʽʨ ʩʘʣʪʳʤʳʟʜʳ ᴇʟʛʝʨʪʢʝʥ ʢʝʡʙʽʨ ʞʘשʘʰʳʣ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ʢʫᴅ ʙʦʣʜʳ. ʈʝʚʦʣʶʮʠʷ 20 

 ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ ʙʘʩʪʘʣʜʳ, ʦʣ שʳʥʜʘ 1995 ʞʳʣʳ ʠʥʪʝʨʥʝʪʪʽסʘʷ שʘʩʳʨʜʳס

ʙʘʨʣʳץ ʘʢʘʜʝʤʠʷʣʳץ ʧᴅʥʜʝʨ ʤʝʥ ʙʠʟʥʝʩ ʩʝʢʪʦʨʣʘʨʳʥʜʘ ʪʘסשʘʣʘʨʣʳץ 

 ʘʣʘʜʘ ʙʽʟץʣ ʤʘײʨʘʣʜʘʨʜʳ ʞᴅʥʝ ʛʘʜʞʝʪʪʝʨʜʽ ʪʫʜʳʨʜʳ. ɹײץ ,ʦʣʜʘʥʙʘʣʳ ᴅʜʽʩʪʝʨʜʽץ

ᴇʣʽʤʛʝ ᴅʢʝʣʝʪʽʥ ʚʠʨʫʩʪʘʨʜʳ ʪʠʽʤʜʽ ʪʘʟʘʨʪʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ çᴇʨʤʝʢʰʽ 

ʨʦʙʦʪʪʳשè ʜʠʟʘʡʥʳʥ ʙʝʨʝʤʽʟ[1]. ɹסײʘʥ ץʦʩʘ, ʙʽʟ ʙײʨʳʥ ʦʡʣʘʥʙʘסʘʥ ʢʝʨʝʤʝʪ 

ʞʝʪʽʩʪʽʢʪʝʨ ʤʝʥ ʞʘץʩʘʨʪʫʣʘʨʜʳ ʪʫʜʳʨʘʪʳʥ ʢʝʡʙʽʨ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 ,ʘʥʜʘ, ʙʽʟ ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʤʝʥ (IoT), ʙʣʦʢʯʝʡʥʤʝʥץʘʨʘʩʪʳʨʘʤʳʟ. ɸʪʘʧ ʘʡʪץ

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʧʝʥ, ʩʝʥʩʦʨʣʳץ ʞʝʣʽʣʝʨʤʝʥ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳ ץʘʨʘʩʪʳʨʘʤʳʟ. ɹʽʟ ʦʩʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ײץʨʘʣʜʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ʽʩʢʝʨʣʽʢ ײץʥʜʳʣʳסʳʥ 

ʪʘʣʜʘʡʤʳʟ. ɹʽʟ ʤʦʡʳʥʜʘסʘʥʜʘʡ, ʢᴇʧʪʝʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʦʤʤʝʨʮʠʷʣʳץ 

ʩʘʧʘʨʣʘʨʳʥ ʘʷץʪʘסʘʥʥʘʥ ʢʝʡʽʥ ʙʠʟʥʝʩ ᴅʣʝʤʽ ʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ 

ʤʘʨʢʝʪʠʥʛʪʽʢ ʦʨʪʘʣʘʨʜʘ ʧʘʡʜʘʣʘʥʘʜʳ. ɹʽʟ ʩʦʥʜʘʡ-ʘץ ʦʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ 

 .ʘʨʘʩʪʳʨʘʤʳʟץ ᴅʣʝʫʤʝʪʪʽʢ ᴅʩʝʨʽʥ שʢʝʡʙʽʨʽʥʽ שʨʘʣʜʘʨʜʳײץ

ɹײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷ ʢʝשʝʡʪʽʣʝʪʽʥ ʞᴅʥʝ ʠʢʝʤʜʽ ʠʥʬʨʘײץʨʳʣʳʤʜʳ 

 ʳʟʜʳ ʬʘʢʪʦʨʳ ʙʦʣʳʧשʤʘ שʳ ʠʥʥʦʚʘʮʠʷʥʳסʘʩʳʨʜʘס ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ XXIץ

ʪʘʙʳʣʘʜʳ . ɹײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷ ʢʝשʝʡʪʽʣʝʪʽʥ ʞᴅʥʝ ʠʢʝʤʜʽ ʠʥʬʨʘײץʨʳʣʳʤʜʳ 
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 ʳʟʜʳ ʬʘʢʪʦʨʳ ʙʦʣʳʧשʤʘ שʳ ʠʥʥʦʚʘʮʠʷʥʳסʘʩʳʨʜʘס ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ XXIץ

ʪʘʙʳʣʘʜʳ . AWS , Microsoft Azure , Google Cloud ʞᴅʥʝ Oracle Cloud 

Infrastructure ʙʦʡʳʥʰʘ ץʦʣʜʘʥʙʘסʘ ʙʘסʳʪʪʘʣסʘʥ ʙʘʩץʘʨʳʣʘʪʳʥ ʙײʣʪʪʳץ 

 ץʪʦʣʳ שʣʪʪʳײʢᴇʰʙʘʩʰʳ ʨʝʪʽʥʜʝ ʙʽʟ ʙʠʟʥʝʩʢʝ ʙ ץʳʟʤʝʪʪʝʨʜʝʛʽ ʞʘᴃʘʥʜʳץ

ᴅʣʝʫʝʪʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʤʽʟ. 

ɹʽʟʜʽש ʙʘʩץʘʨʳʣʘʪʳʥ ʙײʣʪʪʳץ ץʳʟʤʝʪʪʝʨʽʤʽʟ ʩʝʥʽʤʜʽʣʽʢʪʽ, ץʘʫʽʧʩʽʟʜʽʢʪʽ 

ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙײʣ ײʡʳʤʜʘʨסʘ ᴇʟʜʝʨʽʥʽש ʥʝʛʽʟʛʽ 

 ʨʘʥʳʩײʨʝʩʫʨʩʪʘʨʜʳ ʩ שʣʪʪʳײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʘ ʤסʟʳʨʝʪʪʝʨʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʫײץ

ʙʦʡʳʥʰʘ ʤʘʩʰʪʘʙʪʘʫ ʤװʤʢʽʥʜʽʛʽ ʝʧʪʽʣʽʢ ʧʝʥ ʞʳʣʜʘʤ ʠʥʥʦʚʘʮʠʷסʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ץʦʣʜʘʥʙʘʣʘʨʜʳ, ʞʘᴃʘʥʜʳץ 

ʳʥʪʳʤʘץʪʘʩʪʳץ ʧʣʘʪʬʦʨʤʘʣʘʨʳʥ ʞᴅʥʝ װʣʢʝʥ ʜʝʨʝʢʪʝʨ ʘʥʘʣʠʪʠʢʘʩʳʥ ץʦʣʜʘʫ 

ʘʨץʳʣʳ ʙײʣʪʪʳץ ʪʝʭʥʦʣʦʛʠʷ ʙʠʟʥʝʩʪʽש ᴇʩʫʽ ʤʝʥ ʦʧʝʨʘʮʠʷʣʳץ ʰʝʙʝʨʣʽʛʽʥ 

ʘʨʪʪʳʨʘʜʳ. 

ɹײʣʪʪʳץ ץʳʟʤʝʪʪʝʨ ץʘʰʳץʪʘסʳ ʞײʤʳʩ ʧʝʥ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ 

ʞʝשʽʣʜʝʪʝʜʽ, ץʦʣʜʘʥʙʘʣʘʨ ʤʝʥ ʜʝʨʝʢʪʝʨʛʝ ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝʥ װʟʜʽʢʩʽʟ ץʦʣ 

ʞʝʪʢʽʟʫʜʽ ײʩʳʥʘʜʳ. ɹײʣ ʤװʤʢʽʥʜʽʢ ץʘʟʽʨʛʽ ʩʝʨʧʽʥʜʽ ʙʠʟʥʝʩ ʦʨʪʘʩʳʥʜʘ ᴇʪʝ 

ʤʘשʳʟʜʳ. ɹʘʩץʘʨʳʣʘʪʳʥ ʙײʣʪʪʳץ ץʳʟʤʝʪʪʝʨʽʤʽʟ ʠʥʥʦʚʘʮʠʷʣʘʨ, ʤʘʩʰʪʘʙʪʘʫ 

ʞᴅʥʝ ʪʘʙʳʩץʘ ʞʝʪʫ װʰʽʥ ʙײʣʪʪʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʙʠʟʥʝʩʽשʽʟʜʽ ץʘʣʘʡ ʘʣסʘ 

ʞʳʣʞʳʪʘʪʳʥʳʥ ʟʝʨʪʪʝשʽʟ . 

XXI סʘʩʳʨ ʙʽʟʜʽש ᴅʣʝʤʜʽ ᴇʟʛʝʨʪʢʝʥ ʞʳʣʜʘʤ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨʤʝʥ 

ʝʨʝʢʰʝʣʝʥʜʽ. ʀʥʪʝʨʥʝʪ ʧʝʥ ʤʦʙʠʣʴʜʽ ʪʝʭʥʦʣʦʛʠʷʥʳש ᴇʨʢʝʥʜʝʫʽʥʝʥ ʙʘʩʪʘʧ AI, 

IoT ʞᴅʥʝ ʢʚʘʥʪʪʳץ ʝʩʝʧʪʝʫʣʝʨʜʽש ʪʘשʳʥʘ ʜʝʡʽʥ ᴅʨʙʽʨ ʠʥʥʦʚʘʮʠʷ ץʦסʘʤʜʘ ᴇʰʧʝʩ 

ʽʟ ץʘʣʜʳʨʜʳ ʞᴅʥʝ ʙʽʟ ᴇʤʽʨ ʩװʨʽʧ ʞʘʪץʘʥ סʘʩʳʨʜʳש ʙʽʨʽʥʰʽ ʰʠʨʝʛʽʥʝ סʘʥʘ 

ʞʘץʳʥʜʘʧ ץʘʣʜʳ[2]ץ. 

ɹʽʟ ʙʦʣʘʰʘץץʘ (ʞᴅʥʝ ʢʝʨʝʢ) ץʘʨʘʡʪʳʥ ʙʦʣʩʘץ, ʠʥʥʦʚʘʮʠʷʥʳץ שʘʨץʳʥʳ 

ʙᴅʩʝשʜʝʡʪʽʥ ʙʝʣʛʽʣʝʨʜʽ ʢᴇʨʩʝʪʧʝʡʜʽ. ʊʝʭʥʦʣʦʛʠʷʥʳװ שʟʜʽʢʩʽʟ ʵʚʦʣʶʮʠʷʩʳ ʞʘשʘ 

ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ץʠʳʥʜʳץʪʘʨ ʪʫסʳʟʘ ʦʪʳʨʳʧ, ʦʜʘʥ ʜʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʳץ 

ᴇʟʛʝʨʽʩʪʝʨ ᴅʢʝʣʫʛʝ ʫᴅʜʝ ʙʝʨʝʜʽ. ɽש ʙʘʩʪʳʩʳ, ץʫʘʪʪʳ ʞʦסʘʨʳ ᴇʥʽʤʜʽ 

ʠʥʬʨʘײץʨʳʣʳʤʜʘסʳ ʠʥʥʦʚʘʮʠʷʣʘʨ ʮʠʬʨʣʳץ ᴇʤʽʨ ʩʘʣʪʳʥ ʞʝʜʝʣʜʝʪʝ ʦʪʳʨʳʧ, 

ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝ ʞʘשʘ ʙʫʳʥ ʪᴅʞʽʨʠʙʝʩʽʥ ʞʝʪʢʽʟʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣʘʨʜʳש ʵʪʠʢʘʣʳץ ʞᴅʥʝ ᴅʣʝʫʤʝʪʪʽʢ ʩʘʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʘ 

ʦʪʳʨʳʧ, ʦʩʳ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ץʘʙʳʣʜʘʫ ʞʘץʩʳ ʙʦʣʘʰʘץʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ 

ʤʘשʳʟʜʳ ʙʦʣʘʜʳ. 

ᴆʪʢʝʥ סʘʩʳʨʜʘ ʢᴇʧʪʝʛʝʥ ʪʝʨʝש ʪʝʭʥʦʣʦʛʠʷʣʳץ, ʵʢʦʥʦʤʠʢʘʣʳץ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ ᴇʟʛʝʨʽʩʪʝʨ ʙʦʣʜʳ. ʕʓɼױ ʝʣʜʝʨʽʥʜʝ ʪʦʣʳץ ʜʘʤʫ ʞᴅʥʝ ʵʣʝʢʪʨ 

ʵʥʝʨʛʠʷʩʳ, ʪʝʣʝʬʦʥʜʘʨ ʞᴅʥʝ ʘʚʪʦʤʦʙʠʣʴʜʝʨ ʩʠʷץʪʳ ʠʥʥʦʚʘʮʠʷʣʘʨʜʳש 

ʜʠʬʬʫʟʠʷʩʳ ʙʘʨ ʞʘʧʧʘʡ ᴇʥʜʽʨʽʩʪʽש, ʞʘʧʧʘʡ ʪײʪʳʥʫʜʳש ʞᴅʥʝ ʤʘʩʩʘʥʳש ʧʘʡʜʘ 

ʙʦʣʫʳʤʝʥ ʙʽʨʛʝ ʞװʨʜʽ 

XXI סʘʩʳʨʜʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨʜʽש ʙײʨʳʥ-ʩʦשʜʳ ʙʦʣʤʘסʘʥ ᴇʩʫʽ 

ʙʘʡץʘʣʜʳ, ʙײʣ ʙʽʟʜʽש ᴇʤʽʨ ʩװʨʫʽʤʽʟʜʝ, ʞײʤʳʩʳʤʳʟʜʘ ʞᴅʥʝ ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫʽʤʽʟʜʝ ʪᴇשʢʝʨʽʩ ʞʘʩʘʜʳ. ʉʤʘʨʪʬʦʥʜʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳʥʘʥ ʙʘʩʪʘʧ 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ᴇʨʢʝʥʜʝʫʽʥʝ ʜʝʡʽʥ ʙײʣ ʠʥʥʦʚʘʮʠʷʣʘʨ ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʽש 

ʙʘʨʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥ ᴇʟʛʝʨʪʪʽ, ʧʨʦʛʨʝʩʪʽ ʳʥʪʘʣʘʥʜʳʨʜʳ ʞᴅʥʝ ʘʜʘʤʟʘʪʪʳ 

ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜᴅʫʽʨʽʥʝ ʠʪʝʨʤʝʣʝʜʽ. 
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ʉʤʘʨʪʬʦʥʜʘʨʜʳ ʝʥʛʽʟʫ ʪʝʭʥʦʣʦʛʠʷʥʳש ʙʝʪʙײʨʳʩ ʢʝʟʝשʽʥ ʙʝʣʛʽʣʝʜʽ, ʙײʣ 

ʙʽʟʜʽץ שʘʨʳʤ-ץʘʪʳʥʘʩʳʤʳʟʜʳ ʞᴅʥʝ ʘץʧʘʨʘʪץʘ ץʦʣ ʞʝʪʢʽʟʫʽʤʽʟʜʽ ᴇʟʛʝʨʪʪʽ. ɹײʣ 

 ʣ ʙʽʟʛʝײʪʳ ʩʝʨʽʢʪʝʨʽʤʽʟʛʝ ʘʡʥʘʣʜʳ, ʙץʨʘײʪ שʳʣʘʨ ʙʽʟʜʽסʨʳʣײץ ʘʣʪʘ ᴇʣʰʝʤʜʽץ

ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʫסʘ, ʠʥʪʝʨʥʝʪʪʽ ʰʦʣʫסʘ ʞᴅʥʝ ʞʦʣʜʘ ʢᴇʧʪʝʛʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ[3]. ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳש ʪʘʥʳʤʘʣʜʳʣʳסʳʥʳש 

ʘʨʪʫʳ ᴅʨʪװʨʣʽ ץʳʟʤʝʪʪʝʨ ʤʝʥ ʦʡʳʥ-ʩʘʫʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ װʟʜʽʢʩʽʟ ץʦʣ 

ʞʝʪʢʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, ʤװʤʢʽʥʜʽʢʪʝʨʽʤʽʟʜʽ ʦʜʘʥ ᴅʨʽ ʢʝשʝʡʪʪʽ. 

ɾʘʩʘʥʜʳ ʀʥʪʝʣʣʝʢʪ (AI) ʙʽʨ ʢʝʟʜʝʨʽ ʘʜʘʤ ʠʥʪʝʣʣʝʢʪʽʥʝ סʘʥʘ ʪᴅʥ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ װʡʨʝʥʫʛʝ, ʧʘʡʳʤʜʘʫסʘ ʞᴅʥʝ ʦʨʳʥʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʦʡʳʥ 

ʘʫʳʩʪʳʨסʳʰ ʨʝʪʽʥʜʝ ʧʘʡʜʘ ʙʦʣʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

 ʪʳ ʚʠʨʪʫʘʣʜʳ ʢᴇʤʝʢʰʽʣʝʨʜʝʥ ʙʘʩʪʘʧ ᴇʟʽʥ-ᴇʟʽץʦʩʳʤʰʘʣʘʨʳ siri ʞᴅʥʝ alexa ʩʠʷץ

ʙʘʩץʘʨʘʪʳʥ ʢᴇʣʽʢʪʝʨʛʝ, ʙʦʣʞʘʤʜʳ ʘʥʘʣʠʪʠʢʘסʘ ʞᴅʥʝ ʤʝʜʠʮʠʥʘʣʳץ 

ʜʠʘʛʥʦʩʪʠʢʘסʘ ʜʝʡʽʥ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ʢʝש ʪʘʨʘʣסʘʥ. ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש 

ʠʥʪʝʛʨʘʮʠʷʩʳ ʪʠʽʤʜʽʣʽʢʪʽש ʞʦסʘʨʳʣʘʫʳʥʘ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש ʞʦסʘʨʳʣʘʫʳʥʘ 

ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʘʨʪʫʳʥʘ ᴅʢʝʣʜʽ. 

ɿʘʪʪʘʨ ʀʥʪʝʨʥʝʪʽ (IoT) ʬʠʟʠʢʘʣʳץ ᴅʣʝʤʜʽ ʮʠʬʨʣʳץ ʩʘʣʘʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʳʧ, ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ײץʨʳʣסʳʣʘʨ ʤʝʥ ʞװʡʝʣʝʨ ʞʝʣʽʩʽʥ ײץʨʜʳ. 

ɸץʳʣʜʳ װʡʣʝʨ, ʢʠʽʣʝʪʽʥ ײץʨʳʣסʳʣʘʨ ʞᴅʥʝ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʩʝʥʩʦʨʣʘʨ ʀʥʪʝʨʥʝʪ 

ɿʘʪʪʘʨʳʥʳש ʂʝש ʪʘʨʘʣʫʳʥʳש ʤʳʩʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. תʟʜʽʢʩʽʟ ʙʘʡʣʘʥʳʩ ʧʝʥ 

ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, ɿʘʪʪʘʨ ʀʥʪʝʨʥʝʪʽ ʩʘʣʘʣʘʨʜʳ 

ᴇʟʛʝʨʪʪʽ, ʧʨʦʮʝʩʪʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʜʳ ʞᴅʥʝ ʨʝʩʫʨʩʪʘʨʜʳ ʙʘʩץʘʨʫʜʳ 

ʞʘץʩʘʨʪʪʳ[4]. 

ɹʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʩʳ ʪʨʘʥʟʘʢʮʠʷʣʘʨʜʳ ʞʘʟʫʜʳש 

ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣʤʘסʘʥ, ʤᴇʣʜʽʨ ʞᴅʥʝ ץʘʫʽʧʩʽʟ ʞװʡʝʩʽ ʨʝʪʽʥʜʝ ʧʘʡʜʘ ʙʦʣʜʳ. ʆʣ 

ɹʠʪʢʦʠʥ ʩʠʷץʪʳ ʢʨʠʧʪʦʚʘʣʶʪʘʣʘʨʜʳ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʪʘʥʳʤʘʣ ʙʦʣʜʳ, ʙʽʨʘץ ʦʥʳש 

ᴅʣʝʫʝʪʽ ʮʠʬʨʣʳץ ʚʘʣʶʪʘʣʘʨʜʘʥ ʘʩʳʧ ʪװʩʝʜʽ. Blockchain ʞʝʪʢʽʟʽʣʽʤ ʪʽʟʙʝʛʽʥ 

ʙʘʩץʘʨʫ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʞᴅʥʝ ʪʽʧʪʽ ʜʘʫʳʩ ʙʝʨʫ ʞװʡʝʣʝʨʽʥʜʝ ץʦʩʳʤʰʘʣʘʨʜʳ 

ʪʘʧʪʳ, ʙײʣ ʙײʟʫʰʳʣʳץʪʘʨʜʘʥ ץʦʨסʘʣסʘʥ ʞʘʟʙʘʣʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ ʞᴅʥʝ 

ʩʝʥʽʤ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʘʨʪʪʳʨʘʜʳ. 

XXI סʘʩʳʨʜʘסʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨ ʘʜʘʤʟʘʪʪʳ ʞʘשʘ ʜᴅʫʽʨʛʝ 

ʠʪʝʨʤʝʣʝʧ, ᴇʤʽʨʽʤʽʟʜʽ ʙʽʟ ʝʰץʘʰʘʥ ʝʣʝʩʪʝʪʧʝʛʝʥ ʞʦʣʤʝʥ ץʘʣʳʧʪʘʩʪʳʨʜʳ. 

ʉʤʘʨʪʬʦʥʜʘʨʜʳש ʢᴇʙʝʶʽ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʠʥʪʝʛʨʘʮʠʷʩʳ, ʠʥʪʝʨʥʝʪ 

ʟʘʪʪʘʨʳʥʳש ʢᴇʙʝʶʽ ʞᴅʥʝ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʩʘʣʘʣʘʨʜʘ 

ʪᴇשʢʝʨʽʩ ʞʘʩʘʜʳ, ʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨʜʳ ᴇʟʛʝʨʪʪʽ ʞᴅʥʝ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʜʳ. ɹʽʟ 

ʦʩʳ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ʞʘʣסʘʩʪʳʨʘ ʦʪʳʨʳʧ, ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ ʵʪʠʢʘʣʳץ 

ʦʡʣʘʨʤʝʥ װʡʣʝʩʪʽʨʝʪʽʥ ʙʦʣʘʰʘץʪʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש ᴅʣʝʫʝʪʽʥ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ʧʘʡʜʘʣʘʥʫ ᴇʪʝ ʤʘשʳʟʜʳ. ʊʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳ ʞʘʣסʘʩʫʜʘ 

ʞᴅʥʝ ʙʦʣʘʰʘץʪʘ ʘʣסʘ ʞʳʣʞʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʰʝʢʩʽʟ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. 
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ʄʋʃʔʊʀʄɽɼʀʗʃʓפ ʆפʓʊʋ ᴄɼɯʉ-ʊᴄʉɯʃɼɽʈɯʅ ʀʅʌʆʈʄɸʊʀʂɸ 

ʉɸɹɸנʓʅɼɸ  ʇɸʁɼɸʃɸʅʋɼʓר ʊʀɯʄɼɯʃɯɻɯ 

 

ʂʘʜʳʨʰʠʢʦʚʘ ʕ.ɹ., ʂʦʥʩʪʘʥʪʠʥʠʜʠ ɸ.ʉ., ʂʦʣʦʩʢʦʚ ʄ.ʀ., ɹʘʨʘʪ ɹ.ʄ. 

  .ʳʪʫʰʳ  ʆʣʞʘʪʘʝʚʘ ɹ.ʊץa oסʳʣʳʤʠ ʞeʪeʢʰʽ - ʤaʛʠʩʪp, aס

ʋʥʠʚepʩʠʪeʪ çʄʠpaʩè, ʐʳʤʢeʥʪ ץ., ʂaʟaʭʩʪaʥ 

 

Peʟʶʤe: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʘʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʠʩʩʣʝʜʫʶʪ ʢʨʠʪʠʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʥʘʚʳʢʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʭʘ ʚ 

ʠʥʬʦʨʤʘʪʠʢʝ.. 

Summary: This article discusses active teaching methods critical thinking, collaboration, 

and the problem-solving skills needed to succeed in Computer Science. 

 

ʆץʳʪʫʜʳש ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ᴅʜʽʩʪʝʨʽ ʦץʫʰʳʣʘʨʜʳ װʡʨʝʥʛʝʥʜʝʨʽʥ 

 .ʘʤʪʠʜʳץ ʫ ʧʨʦʮʝʩʽʥʝ ʪʘʨʪʫʜʳץʳʣʳ ʦץʦʣʜʘʥʫʜʳ ʪʘʣʘʧ ʝʪʝʪʽʥ ʽʩ-ʰʘʨʘʣʘʨ ʘʨץ

ɹײʣ ʽʩ-ʰʘʨʘʣʘʨסʘ ʪʦʧʪʳץ ʞײʤʳʩ, ʧʽʢʽʨʪʘʣʘʩ, ʧʽʢʽʨʪʘʣʘʩ, ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ 

ʧʨʘʢʪʠʢʘʣʳץ ʞʦʙʘʣʘʨ ʢʽʨʫʽ ʤװʤʢʽʥ. ʆץʳʪʫʜʳש ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʽ ʩʳʥʠ ʦʡʣʘʫʜʳ, 

ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʞᴅʥʝ ʠʥʬʦʨʤʘʪʠʢʘʜʘ ʪʘʙʳʩץʘ ʞʝʪʫ װʰʽʥ ץʘʞʝʪ ʤᴅʩʝʣʝʣʝʨʜʽ 

ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʘʜʳ.  ʆץʳʪʫʜʳש ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ.  

ʆץʳʪʫʜʳש ʤʫʣʴʪʠʤʝʜʠʷʣʳץ  ᴅʜʽʩʪʝʨʽ ʠʥʬʦʨʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʥᴅʪʠʞʝʣʝʨʽʥ 

ʘʨʪʪʳʨʫʜʘ ʪʠʽʤʜʽ ʝʢʝʥʜʽʛʽ ʜᴅʣʝʣʜʝʥʜʽ. ɿʝʨʪʪʝʫʣʝʨ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙʝʣʩʝʥʜʽ ʦץʫ ʽʩ-

ʰʘʨʘʣʘʨʳʥʘ ץʘʪʳʩʘʪʳʥ ʦץʫʰʳʣʘʨ ʧʘʩʩʠʚʪʽ ᴅʜʽʩʪʝʨʤʝʥ ʦץʠʪʳʥʜʘʨסʘ ץʘʨʘסʘʥʜʘ 

ʝʤʪʠʭʘʥʜʘʨʜʳ ʞʘץʩʳ ʦʨʳʥʜʘʡʜʳ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳ ʞʘץʩʳ ʪװʩʽʥʝʜʽ. ʆץʳʪʫʜʳש 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ  ᴅʜʽʩʪʝʨʽ ʦץʫʰʳʣʘʨʜʳ ʪʘʨʪʫסʘ, ʳʥʪʘʣʘʥʜʳʨʫסʘ ʞᴅʥʝ ʙʽʣʽʤʜʽ 

ʩʘץʪʘʫסʘ ʳץʧʘʣ ʝʪʝʜʽ.  ʌʨʠʤʘʥ ʞᴅʥʝ ʙʘʩץʘʣʘʨ ʞװʨʛʽʟʛʝʥ ʙʽʨ ʟʝʨʪʪʝʫʜʝ.  

STEM ʢʫʨʩʪʘʨʳʥʜʘ ʙʝʣʩʝʥʜʽ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽ ʟʝʨʪʪʝʣʜʽ (סʳʣʳʤ, 

ʪʝʭʥʦʣʦʛʠʷ, ʠʥʞʝʥʝʨʠʷ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘ). ɿʝʨʪʪʝʫ ʢᴇʨʩʝʪʢʝʥʜʝʡ, ʙʝʣʩʝʥʜʽ ʦץʫ 

ʦʨʪʘʩʳʥʜʘסʳ ʦץʫʰʳʣʘʨ ʜᴅʩʪװʨʣʽ ʜᴅʨʽʩ ʩʘʙʘץʪʘʨʳʥʘ ץʘʨʘסʘʥʜʘ ʞʘץʩʳ ʥᴅʪʠʞʝ 

ʢᴇʨʩʝʪʪʽ. ʇʨʠʥʩʪʽש ʪʘסʳ ʙʽʨ ʟʝʨʪʪʝʫʽ ʦץʳʪʫʜʳש ʙʝʣʩʝʥʜʽ ᴅʜʽʩʪʝʨʽ ʦץʫʰʳʣʘʨʜʳש 

ʩʳʥʠ ʦʡʣʘʫʳ ʤʝʥ ʧʨʦʙʣʝʤʘʣʘʨʜʳ ʰʝʰʫ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫʜʘ ʪʠʽʤʜʽ ʝʢʝʥʽʥ 

ʢᴇʨʩʝʪʪʽ[1]  

ʀʥʬʦʨʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʙʽʨʥʝʰʝ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ 

ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʙʘʨ. ɹʽʨ ʤʳʩʘʣ-ʞʦʙʘʣʘʨסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ, ʦʥʜʘ ʦץʫʰʳʣʘʨ 

ʥʘץʪʳ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʢʦʤʘʥʜʘʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʡʜʽ. ʊʘסʳ ʙʽʨ ʤʳʩʘʣ-

ʞʘʙʳץ ʩʳʥʳʧʪʘ ʦץʳʪʫ, ʤײʥʜʘ ʦץʫʰʳʣʘʨ ʩʘʙʘץʪʘʥ ʪʳʩ ʫʘץʳʪʪʘ ʙʝʡʥʝʣʝʨʜʽ 

ʢᴇʨʝʜʽ ʥʝʤʝʩʝ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʦץʠʜʳ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʩʘʙʘץʪʘʨ ʤʝʥ 

ʧʽʢʽʨʪʘʣʘʩʪʘʨסʘ ץʘʪʳʩʫ װʰʽʥ ʩʘʙʘץ ʫʘץʳʪʳʥ ʧʘʡʜʘʣʘʥʘʜʳ.   

Word wool ï ʧʣʘʪʬʦʨʤʘʩʳ ʩʘʙʘץʪʳש ᴇʪʢʝʥ ʙʽʣʽʤʜʽ ʽʩʢʝ ʘʣʫ ᴇʪʝ ʪʠʽʤʜʽ. 

ʇʣʘʪʬʦʨʤʘʥʳש ʘʨʪʳץʰʳʣʳסʳ ʨʝʪʽʥʜʝ ʪװʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨ ʦʨʳʥʜʘʪʫסʘ, ʦʣʘʨʜʳש 

ᴅʨʪװʨʣʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʦʣʘʜʳ. תʣʛʽʥʽש ʢᴇʧʰʽʣʽʛʽ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ 

ʙʘʩʧʘ ʥײʩץʘʣʘʨʳʥʘ ץʦʣ ʞʝʪʽʤʜʽ. ʀʥʪʝʨʘʢʪʠʚʪʽ ʢʦʤʧʴʶʪʝʨ, ʧʣʘʥʰʝʪ, ʪʝʣʝʬʦʥ 

ʥʝʤʝʩʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ ʩʝʢʽʣʜʽ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʽ ʙʘʨ ʢʝʟ ʢʝʣʛʝʥ ײץʨʳʣסʳʜʘ 

ʦʡʥʘʪʳʣʘʜʳ[2]. ʆʣʘʨʜʳ ʩʪʫʜʝʥʪʪʝʨʜʽש ᴇʟʜʝʨʽ ʥʝʤʝʩʝ ʤסײʘʣʽʤʥʽש ʞʝʪʝʢʰʽʛʽʤʝʥ 

ʩʪʫʜʝʥʪʪʝʨ ʩʘʙʘץ ʘʣʜʳʥʜʘ ʢʝʟʝʢ-ʢʝʟʝʢ ץʘʡʪʘʣʘʡ ʘʣʘʜʳ. ɹʘʩʳʧ ʰʳסʘʨʫʜʳ ʞʘʡ 
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ʙʘʩʳʧ ʰʳסʘʨʫסʘ ʥʝʤʝʩʝ PDF ʬʘʡʣʳ ʨʝʪʽʥʜʝ ʞװʢʪʝʫʛʝ ʙʦʣʘʜʳ. ʆʣʘʨʜʳ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʥʝʤʝʩʝ ʪᴅʫʝʣʩʽʟ ʦץʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥʜʘ ʢᴇʤʝʢʰʽ ʤʘʪʝʨʠʘʣ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ.  ʊʘʧʩʳʨʤʘʣʘʨ ʘʨʥʘʡʳ ʰʘʙʣʦʥʜʘʨ ʘʨץʳʣʳ ʞʘʩʘʣʘʜʳ. 

ɺʠʢʪʦʨʠʥʘ ʞᴅʥʝ ʂʨʦʩʩʚʦʨʜ ʩʠʷץʪʳ ʪʘʧʩʳʨʤʘ ʞװʡʝʩʽ ʪʘʥʳʩ ʢʣʘʩʩʠʢʪʝʨʛʝ ʢʽʨʝʜʽ. 

ʉʦʥʜʘʡ-ʘץ ʧʣʘʪʬʦʨʤʘʜʘ ʣʘʙʠʨʠʥʪʪʽ ץʫʫ ʞᴅʥʝ ײʰʳץ ʩʝʢʽʣʜʽ ʦʡʳʥʜʘʨʳ ʙʘʨ. 

ʉʘʙʘװ ץʩʪʽʥʜʝ ʦץʫʰʳʣʘʨʜʳ ʙʘʩץʘʨʫ ײץʨʘʣʜʘʨʳ ʜʘ ʙʘʨ. ɾʘשʘ ʪʘʧʩʳʨʤʘʥʳ ʞʘʩʘʫ 

 ʣײʥʜʳ ʝʥʛʽʟʝ ʘʣʘʩʳʟ. ɹײʜʘʧ, ʩʦʜʘʥ ʢʝʡʽʥ ʤʘʟʤשʣʛʽʥʽ ʪʘװ ʰʽʥ ʘʣʜʳʤʝʥ ʜʘʡʳʥװ

 ʠʥʪʝʨʘʢʪʠʚʪʽ ᴅʨʝʢʝʪ ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʙʽʨʥʝʰʝ ʤʠʥʫʪ ʽʰʽʥʜʝ ʪʦʣʳץ

ʞʘʩʘʡʪʳשʳʟʜʳ ʙʽʣʜʽʨʝʜʽ. תʣʛʽʥʽ ʘʫʳʩʪʳʨʫ ï ʪʘʧʩʳʨʤʘ ʞʘʩʘʣסʘʥʥʘʥ ʢʝʡʽʥ ʦʥʳ 

ʙʽʨ ʨʝʪ ʙʘʩʫ ʘʨץʳʣʳ ʙʘʩץʘ װʣʛʽʛʝ ʘʫʳʩʪʳʨʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʩʽʟʛʝ ʫʘץʳʪ װʥʝʤʜʝʡʜʽ 

ʞᴅʥʝ ʤʘʤʘʥʜʘʥʜʳʨʫ ʤʝʥ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳסʳʥ ʢװʰʝʡʪʫʛʝ װʰʽʥ ᴇʪʝ 

ʪʠʽʤʜʽ.  ʄʳʩʘʣʳ, ʝʛʝʨ ʩʽʟ ʢʝʩʢʽʥ ʘʪʘʫʣʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ ʙʦʡʳʥʰʘ 

ʦץʫ ʪʘʧʩʳʨʤʘʩʳʥ ʞʘʩʘʩʘשʳʟ, ʦʥʳ ʜᴅʣ ʩʦʣ ʧʽʰʽʥ ʘʪʘʫʣʘʨʳʤʝʥ ʢʨʦʩʩʚʦʨʜץʘ 

ʘʡʥʘʣʜʳʨʘ ʘʣʘʩʳʟ.  ʉʦʣ ʩʠʷץʪʳ, ʧʣʘʪʬʦʨʤʘ ʽʰʽʥʜʝ ʨʝʩʫʨʩʪʘʨʳשʳʟʜʳ 

ʚʠʢʪʦʨʠʥʘסʘ ʥʝʤʝʩʝ ʩᴇʟ ʽʟʜʝʫʛʝ ʘʡʥʘʣʜʳʨʘ ʘʣʘʩʳʟ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ. ʆץʫʰʳʣʘʨסʘ ʪʘʧʩʳʨʤʘʣʘʨ ï Wordwall ʧʣʘʪʬʦʨʤʘʩʳʤʝʥ 

ʦץʫʰʳʣʘʨסʘ ʪʘסʘʡʳʥʜʘʣסʘʥ ʪʘʧʩʳʨʤʘʣʘʨ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ[3]. 

ʄסײʘʣʽʤ ʪʘʧʩʳʨʤʘ ʙʝʨʛʝʥ ʢʝʟʜʝ ʦץʫʰʳʣʘʨ ʩʘʙʘץʪʳש ʙʘʩʪʳ ʙʝʪʽʥʝ ʢʽʨʫʛʝ 

ʘʣʘשʜʘʤʘʡ, ʜᴅʣ ʦʩʳ ʩʘʙʘץץʘ ʙʘʨʘʜʳ. ɹײʣ ʤװʤʢʽʥʜʽʢʪʽ ʩʫʪʜʝʥʪʪʝʨ ᴇʟ 

 ʡ ʪʘʧʩʳʨʤʘʩʳ ʨʝʪʽʥʜʝװ ʪʘ ʥʝʤʝʩʝץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʪʳʥ ʩʘʙʘץ ʳʣʘʨʳʥʘסʨʳʣײץ

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ.  

Joyteka ï ʙʝʩ ʦʥʣʘʡʥ ʩʝʨʚʠʩ, ʞʝʢʝ ʪʘʧʩʳʨʤʘʣʘʨ ʞᴅʥʝ ʞʘʪʪʳסʫ ʢʝʟʽʥʜʝʛʽ 

ʞʘʨץʳʥ ʵʤʦʮʠʷʣʘʨ. ʆץʫʰʳʣʘʨʳשʳʟ װʰʽʥ ץʳʟʳץʪʳ ʩʘʙʘץ ʞʘʩʘʡ ʘʣʘʩʳʟ. 

 ʘʥ. ʊʽʧʪʽסʘʨʘʩʪʳʨʳʣץ ʤʢʽʥʜʽʢװʘ ʤסʳʪʫץʪʘʥ ʞᴅʥʝ ʙʝʪʧʝ-ʙʝʪ ʦץʪʳץʘʰʳפ

ʦץʳʪʫʜʳש ᴅʨʪװʨʣʽ ʬʦʨʤʘʣʘʨʳʥʘ ʘʨʥʘʣסʘʥ:ʩʳʥʳʧʪʘ ʩʘʙʘץ ᴇʪʢʽʟʫʜʝʥ ץʳʟʳץʪʳ װʡ 

ʪʘʧʩʳʨʤʘʩʳʥ ʙʝʨʫʛʝ ʜʝʡʽʥ. Joyteka ʢʝʟ ʢʝʣʛʝʥ ײץʨʳʣסʳ ʜʘ ʦʥʣʘʡʥ ʨʝʞʠʤʽʥʜʝ 

 ʜʘʨʣʘʤʘʣʘʫסʥʝʤʝʩʝ ʙʘ שʜʘʨʣʘʤʘʣʘʨ ʦʨʥʘʪʫʜʳסʦʣʞʝʪʽʤʜʽ. ʂʦʤʧʴʶʪʝʨʛʝ ʙʘץ

ʜʘסʜʳʣʘʨʳʥʳש ʙʦʣʫʳʥʳץ שʘʞʝʪʽ ʞʦץ. ʂʝʟ ʢʝʣʛʝʥ ʪʘץʳʨʳʧ ʙʦʡʳʥʰʘ ʞʝʢʝ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞװʢʪʝʫʛʝ ʙʦʣʘʜʳ. Joyteka ץʳʟʤʝʪʪʝʨʽ ʤʘʪʝʨʠʘʣʜʳ ʤʝשʛʝʨʫ 

ʧʨʦʮʝʩʽʥʝ ץʘʪʳʩʘʜʳ. ʆʡʳʥ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʘʨץʘʩʳʥʜʘ 

ʦץʫʳʰʣʘʨʜʳש ʳʥʪʘʩʳ ʘʨʪʘʜʳ.  ɾʘץʳʥʜʘ ʦסʘʥ ʪʘסʳ ʙʽʨʥʝʰʝ ʢʝʨʝʤʝʪ 

ʤװʤʢʽʥʜʽʢʪʝʨ ץʦʩʳʣʜʳ. Qazmath ï ʢᴇʧʪʝʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ 

 ʨʣʽ ʪʘʧʩʳʨʤʘʣʘʨװʳ ʨʝʪʽʥʜʝ ʪסʰʳʣʳץʘʨʪʳ שʩʘʡʪ. ʇʣʘʪʬʦʨʤʘʥʳ ץʩʪʘʥʜʳץʘʟʘץ

ʦʨʳʥʜʘʪʫסʘ, ʦʣʘʨʜʳש ᴅʨʪװʨʣʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʦʣʘʜʳ ʞᴅʥʝ ʪװʨʣʽ 

ʩʪʫʜʝʥʪʪʝʨʤʝʥ, ʤסײʘʣʽʤʜʝʨʛʝ ʢᴇʤʝʛʽ ᴇʪʝ ʟʦʨ. Educaplay ï ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘ, 

ʞʘשʘ ʬʫʥʢʮʠʷʣʘʨʳʤʝʥ ʝʨʝʢʰʝ. ɸʥʳץʪʘʤʘʣʘʨסʘ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽ 

  .ʘ ʙʦʣʘʜʳסʨʽʥ ʧʘʡʜʘʣʘʥʫװʦʩʳʧ, ʢʝʟ ʢʝʣʛʝʥ ʘʣʬʘʚʠʪ ʪץ

SMART ᴅʜʽʩʪʝʨʽ ʘʨץʳʣʳ ʦץʳʪʫ ʞʝשʽʣ ʪװʨʜʝ ʞʝʪʢʽʟʽʧ, ʦץʫʰʳʣʘʨʜʳ 

 ʳʪʫʜʘ ʝʨʝʢʰʝ ʨᴇʣץʳ ʦסʘʟʽʨʛʽ ʟʘʤʘʥץ ʪʳʨʘ ʘʣʘʤʳʟ. SMART ʪʝʭʥʦʣʦʛʠʷʩʳץʳʟʳץ

ʘʪץʘʨʘʪʳʥʳ ʙʝʣʛʽʣʽ. ʆʣ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʳʪʫ װʨʜʽʩʽʥʝ ʝʢʧʽʥʜʽ ʪװʨʜʝ 

ʝʥʛʽʟʫ ʙʘסʳʪʳʥʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʞʘשʘ ײץʨʘʣʜʳש ʙʽʨʽ ï ʙʘסʜʘʨʣʘʤʘʣʳץ-

ʪʝʭʥʠʢʘʣʳץ ʢʝʰʝʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʢʝʰʝʥ ʙʽʣʽʤ ʙʝʨʫ װʨʜʽʩʽʥʜʝ 

 ʘסʘʨʫץʧʘʨʘʪʪʳ ʢᴇʨʩʝʪʫʛʝ ʞᴅʥʝ ʦʥʳ ʢʦʤʧʴʶʪʝʨʤʝʥ ʙʘʩץʦʣʜʘʥʳʣʘʪʳʥ ʘץ

ʪʘסʘʡʳʥʜʘʣסʘʥ ᴅʤʙʝʙʘʧ SMART ʞװʡʝʩʽ[4]. SMART ʞװʡʝʩʽ ʘʨץʳʣʳ ʢʝʟ ʢʝʣʛʝʥ 
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ʧʝʜʘʛʦʛ ᴇʟʽʥʝ ץʘʞʝʪʪʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʵʣʝʢʪʨʦʥʜʳ ʪװʨʛʝ ʘʫʜʘʨʘ ʘʣʘʜʳ, 

ʩʘʙʘץʪʳ ʢᴇʨʥʝʢʽ ʪװʨʜʝ ᴇʪʢʽʟʝ ʘʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʦʥʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞʘʥ-

ʞʘץʪʳ ʙʽʣʫ ʤʝʥ ʦʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ᴅʜʽʩʪʝʨʽʥ װʡʨʝʥʫ ʙʽʣʽʤ ʩʘʧʘʩʳʥ 

ʞʦסʘʨʳʣʘʪʫסʘ ʞʘʩʘʣסʘʥ ץʘʜʘʤ ʜʝʫʛʝ ʙʦʣʘʜʳ. ʉʘʙʘץ ʢʝʟʽʥʜʝ ʤסײʘʣʽʤ ʪʘץʪʘ 

ʘʣʜʳʥʜʘ ʪײʨʳʧ, ʙʽʨ ʤʝʟʝʪʪʝ ʤᴅʪʽʥʜʽʢ, ʘʫʜʠʦ, ʙʝʡʥʝ, ײץʞʘʪʪʘʨʜʳ ʞᴅʥʝ סʘʣʘʤʪʦʨ 

ʨʝʩʫʨʩʪʘʨʳʥ ץʦʣʜʘʥʘ ʘʣʘʜʳ. ʂʝʟ ʢʝʣʛʝʥ ʧᴅʥ ʙʦʡʳʥʰʘ ᴇʪʝ ʪʠʽʤʜʽ, ʦʡʣʘʫ ʞᴅʥʝ 

ʦʡʳʥ ץʳʩץʘ ᴅʨʽ ʪװʩʽʥʽʢʪʽ ʪװʨʜʝ ʞʝʪʢʽʟʝ ʙʽʣʫ ץʘʙʽʣʝʪʽʥ ʘʨʪʪʳʨʳʧ, ᴇʟ ʦʡʣʘʨʳʥ 

ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ײץʨʘʣʜʘʨʳ ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘ ʘʨץʳʣʳ ʦץʳʪʫ ʙʽʣʽʤ ʩʘʧʘʩʳʥ, ʦץʫʰʳʥʳש ʳʥʪʘʩʳʥ, ץʘʙʽʣʝʪʽʥ 

ʘʰʫסʘ ʟʦʨ ᴅʩʝʨ ʝʪʝʪʽʥʽ ʩᴇʟʩʽʟ.  ɾʘʣʧʳ ʙʽʣʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʥᴅʪʠʞʝʛʝ 

ʙʘסʳʪʪʘʣסʘʥ װʣʛʽʛʝ ʤᴅʥ ʙʝʨʫ ʙʘʨʳʩʳʥʜʘ ʤסײʘʣʽʤʜʝʨ ʤʝʤʣʝʢʝʪʪʽʢ ʩʪʘʥʜʘʨʪʪʘ 

ʙʝʨʽʣʛʝʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʞʝʪʫʜʝ ʢᴅʩʽʙʠ ʰʝʙʝʨʣʽʢʧʝʥ ʤʝשʛʝʨʛʝʥ ʟʝʨʪʪʝʫ ʙʽʣʽʢʪʝʨʽ 

ʤʝʥ ʜʘסʜʳʣʘʨʳ ʥᴅʪʠʞʝʩʽʥʜʝ ʧʨʦʙʣʝʤʘʥʳ ʰʝʰʝ ʘʣʘʪʳʥ, ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ʤᴅʜʝʥʠʝʪʽ ʞʦסʘʨʳ ʪײʣסʘʣʳץ ï ʜʘʤʳʪʫʰʳʣʳץ ʬʫʥʢʮʠʷʥʳ 

ʘʪץʘʨʘ ʘʣʘʪʳʥʜʘʡ ʙʦʣʫʳ ʢʝʨʝʢ.  
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artificial intelligence in modern educational areas. 
 

 ʘʥסʤʢʽʥ ʝʤʝʩ ʜʝʧ ʩʘʥʘʣװʳ ʪʝʭʥʦʣʦʛʠʷ ʙʽʟʛʝ ʙʽʨ ʢʝʟʜʝʨʽ ʤסʘʩʳʨʜʘס 21

ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɹʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʪʽש (AI) ʧʘʡʜʘ ʙʦʣʫʳ ʢᴇʧʪʝʛʝʥ ʩײʨʘץʪʘʨ, ʘʣʘשʜʘʫʰʳʣʳץʪʘʨ ʤʝʥ 

ʘʣʘשʜʘʫʰʳʣʳץʪʘʨʜʳ ʪʫʜʳʨʘʜʳ. 

ʂʝʡʙʽʨ ʘʜʘʤʜʘʨ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽץ שʦסʘʤסʘ ʪʠʛʽʟʝʪʽʥ ʳץʪʠʤʘʣ ץʘʫʧʽ 

ʪʫʨʘʣʳ ʘʣʘשʜʘʡʜʳ, ʘʣ ʙʘʩץʘʣʘʨʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʨץʳʣʳ ʙʽʣʽʤ ʙʝʨʫʛʝ 

ʠʥʥʦʚʘʮʠʷ ʝʥʛʽʟʫ ʤװʤʢʽʥʜʽʛʽʥʝ ץʫʘʥʘʜʳ. ɹײʣ ʤʘץʘʣʘʜʘ ʙʽʟ ץʘʟʽʨʛʽ ʤסײʘʣʽʤʜʝʨʛʝ 

AI ײʩʳʥʘʪʳʥ ʢʝʡʙʽʨ ʘʨʪʳץʰʳʣʳץʪʘʨ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʜʽ ץʘʨʘʩʪʳʨʘʤʳʟ. 
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ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) - ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʙʽʣʽʤ ʙʝʨʫʜʝ 

ʪᴇשʢʝʨʽʩ ʞʘʩʘסʘʥ ʦʩʳʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʞʝʪʽʩʪʽʢʪʝʨʜʽש ʙʽʨʽ. AI ʩʪʫʜʝʥʪʪʝʨʜʽ 

ʦץʳʪʫ ʪᴅʩʽʣʜʝʨʽʥ, ʤסײʘʣʽʤʜʝʨʜʽ ʦץʳʪʫʜʳ ʞᴅʥʝ ʞʘʣʧʳ ʦץʫ ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ᴇʟʛʝʨʪʫ ʤװʤʢʽʥʜʽʛʽʥʝ ʠʝ[1]. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳʣʳץʪʳש ʞʘשʘ 

ʜʝשʛʝʡʽʥʝ ʰʳסʘʨʘʜʳ, ʙײʣ ʩʪʫʜʝʥʪʪʝʨʛʝ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʞᴅʥʝ ʙʝʡʽʤʜʝʣʛʝʥ ʦץʫ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɺʠʨʪʫʘʣʜʳ ʦץʳʪʫ ʢᴇʤʝʢʰʽʣʝʨʽ ʞᴅʥʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʠʥʪʝʨʘʢʪʠʚʪʽ ײץʨʘʣʜʘʨ ʩʠʷץʪʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʢʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʨץʳʣʳ ʩʪʫʜʝʥʪʪʝʨ ᴇʟʜʝʨʽʥʽש ʞʝʢʝ 

 ʘʪʪʘʥʜʳʨʘʪʳʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝסʘʥʘץ ʪʘʨʳʥץʫʰʳʣʳסʳʟʳץ ʘʞʝʪʪʽʣʽʢʪʝʨʽ ʤʝʥץ

 ʫ ʪᴅʞʽʨʠʙʝʩʽʥץʦ שʣ ʦʣʘʨʜʳײʘʪʳʩʘ ʘʣʘʜʳ. ɹץ ʫ ʽʩ-ʰʘʨʘʣʘʨʳʥʘץʪʳ ʦץʳʟʳץ

ʞʘץʩʘʨʪʳʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ʤʦʪʠʚʘʮʠʷʩʳ ʤʝʥ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ-ʙײʣ ʘʜʘʤ ʩʠʷץʪʳ װʡʨʝʥʫʛʝ ʞᴅʥʝ ʜʘʤʳʪʫסʘ װʡʨʝʪʫʛʝ 

ʙʦʣʘʪʳʥ ʘʣʛʦʨʠʪʤ ײץʨʫ. ʆʩʳʣʘʡʰʘ, ʤײʥʜʘʡ ץʘʙʽʣʝʪʢʝ ʠʝ ʢʝʟ-ʢʝʣʛʝʥ ʙʘסʜʘʨʣʘʤʘ 

ʥʝʤʝʩʝ ʤʘʰʠʥʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʥʳץʪʘʤʘʩʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ, ʙײʣ ʦʥʳ 

ʘʜʘʤʟʘʪʪʳש ʤʘשʳʟʜʳ ʤʘץʩʘʪʪʘʨʳʥʳש ʙʽʨʽʥʝ ʘʡʥʘʣʜʳʨʘʜʳ, ʙײʣ ʙʽʟʛʝ ᴇʤʽʨ ʩװʨʫʛʝ 

 ᴅʨʽʧʪʝʩʪʝʨʽʤʽʟʙʝʥ ʙʽʨʛʝ ᴇʨʢʝʥʜʝʫʛʝ ץʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʪʝʭʥʦʣʦʛʠʷʣʳס

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʢᴇʧʪʝʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ 

ʞᴅʥʝ ʙʽʨץʘʪʘʨ ʘʨʪʳץʰʳʣʳץʪʘʨ ʙʝʨʝʜʽ. ʄʽʥʝ, ʦʣʘʨʜʳש ʢʝʡʙʽʨʝʫʣʝʨʽ[2]: 

ɾʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʳʪʫ: AI ʙʽʣʽʤ ʜʝשʛʝʡʽ ʤʝʥ ʦץʫ ʩʪʠʣʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ᴅʨʙʽʨ ʦץʫʰʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʡ ʘʣʘʜʳ. 

ᴄʢʽʤʰʽʣʽʢ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: AI ʥʝʛʽʟʽʥʜʝʛʽ ʞװʡʝʣʝʨ 

ʦץʳʪʫʰʳʣʘʨסʘ ʦץʫסʘ ʢᴇʙʽʨʝʢ ʫʘץʳʪ ʙᴇʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʞײʤʳʩʪʳ ʙʘסʘʣʘʫ, 

ʝʩʝʧ ʙʝʨʫ ʞᴅʥʝ ʢʝʩʪʝʥʽ ʙʘʩץʘʨʫ ʩʠʷץʪʳ ʢװʥʜʝʣʽʢʪʽ ʧʨʦʮʝʩʪʝʨʜʽ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʳ ʤװʤʢʽʥ. 

ɹʽʣʽʤ ʙʝʨʫ ʨʝʩʫʨʩʪʘʨʳʥʘ ץʦʣ ʞʝʪʢʽʟʫ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ 

ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʦץʫʰʳʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳץʪʘʨʳ ʤʝʥ 

 .ʩʳʥʘ ʘʣʘʜʳײ ʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʨʝʩʫʨʩʪʘʨʜʳץ

ʅʘץʪʳ ʫʘץʳʪʪʘסʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩ: AI ץʦʣʜʘʥʫ ʩʪʫʜʝʥʪʪʝʨʛʝ ᴇʟ ʞײʤʳʩʪʘʨʳ 

ʪʫʨʘʣʳ ʣʝʟʜʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ץʘʪʝʣʝʨʜʽ ʪʝʟʽʨʝʢ 

ʪװʟʝʪʫʛʝ ʞᴅʥʝ ʜʘסʜʳʣʘʨʜʳ ʞʝʪʽʣʜʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ᴄʨʪװʨʣʽ ʪʽʣʜʝʨʜʝ ʦץʳʪʫʜʳ ץʦʣʜʘʫ: AI ᴅʨʪװʨʣʽ ʝʣʜʝʨʜʽש ʩʪʫʜʝʥʪʪʝʨʽʥʝ 

ʙʽʣʽʤ ʙʝʨʫʜʽ ץʦʣʞʝʪʽʤʜʽ ʝʪʝ ʦʪʳʨʳʧ, ʤʘʪʝʨʠʘʣʜʘʨʜʳ ᴅʨʪװʨʣʽ ʪʽʣʜʝʨʛʝ ʘʫʜʘʨʫסʘ 

ʞᴅʥʝ ʙʝʡʽʤʜʝʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɼʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʪʘʙʳʩʪʳ ʙʦʣʞʘʫ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞװʡʝʣʝʨʽ 

ʦץʫʰʳʣʘʨʜʳש ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳש ʞʝʪʽʩʪʽʛʽʥ ʙʦʣʞʘʡ ʘʣʘʜʳ, 

ʙײʣ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʝ ʫʘץʪʳʣʳ ʘʨʘʣʘʩʫסʘ ʞᴅʥʝ ץʦʣʜʘʫ ʢᴇʨʩʝʪʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʀʥʪʝʨʘʢʪʠʚʪʽ ʤʘʟʤײʥʜʳ ײץʨʫ: AI ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʨʝʥʘʞʝʨʣʝʨ ʤʝʥ ʦץʫ 

ʦʡʳʥʜʘʨʳʥ ײץʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ʦץʫʜʳ ץʳʟʳץʪʳ ᴅʨʽ ʪʠʽʤʜʽ ʝʪʝʜʽ. 
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ɽʨʝʢʰʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʩʪʫʜʝʥʪʪʝʨʜʽ ץʦʣʜʘʫ: ai ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ 

ʩʪʫʜʝʥʪʪʝʨʛʝ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ ʪᴅʩʽʣʜʝʨʜʽ ʦʣʘʨʜʳש ʞʝʢʝ ץʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ 

ʙʝʡʽʤʜʝʫ ʘʨץʳʣʳ ʘʨʥʘʡʳ ʰʝʰʽʤʜʝʨ ײʩʳʥʘ ʘʣʘʜʳ. 

 ʫ ʧʨʦʮʝʩʽʥʝ ʙʽʨʽʢʪʽʨʫ ʩʳʥʠץʜʳʣʘʨʜʳ ʜʘʤʳʪʫ: ai-ʥʳ ʦסʳ ʜʘסʘʩʳʨʜʘס 21

ʦʡʣʘʫʜʳ, ʰʳסʘʨʤʘʰʳʣʳץʪʳ ʞᴅʥʝ ʪʦʧʪʳץ ʞײʤʳʩ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ 

ʝʪʝʜʽ[3]. 

- ʀʢʝʤʜʽ ʦץʳʪʫ: AI ʢʝʟ ʢʝʣʛʝʥ ʫʘץʳʪʪʘ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝ ץʦʣʞʝʪʽʤʜʽ 

ʦʥʣʘʡʥ ʢʫʨʩʪʘʨ ʤʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʩʪʫʜʝʥʪʪʝʨʛʝ 

ᴇʟʜʝʨʽʥʝ ʳסשʘʡʣʳ ʫʘץʳʪʪʘ ʦץʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ʜʝʪʫʛʝשʜʳʣʘʨʳʥ ʪʝʨʝסʙʽʣʽʤʽ ʤʝʥ ʜʘ שʡʝʣʝʨʽ: AI ʩʪʫʜʝʥʪʪʝʨʜʽװʩʳʥʳʩ ʞױ -

ʢᴇʤʝʢʪʝʩʝʪʽʥ ץʦʩʳʤʰʘ ʢʫʨʩʪʘʨ ʥʝʤʝʩʝ ʤʘʪʝʨʠʘʣʜʘʨ ײʩʳʥʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש 

 .ʘʣʘʫʳ ʤʝʥ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʡ ʘʣʘʜʳץ

- ɺʠʨʪʫʘʣʜʳ ʘʩʩʠʩʪʝʥʪʪʝʨ: ʯʘʪʙʦʪʪʘʨ ʞᴅʥʝ ai ʥʝʛʽʟʽʥʜʝʛʽ ʚʠʨʪʫʘʣʜʳ 

ʘʩʩʠʩʪʝʥʪʪʝʨ ʦץʫʰʳʣʘʨʜʳש ʩײʨʘץʪʘʨʳʥʘ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ץʦʣʜʘʫ 

ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʦץʳʪʫʰʳʣʘʨʜʳש ʞװʢʪʝʤʝʩʽʥ ʘʟʘʡʪʫ ʘʨץʳʣʳ ʞʘʫʘʧ ʙʝʨʝ ʘʣʘʜʳ. 

- ʄʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʩʪʫʜʝʥʪʪʝʨʛʝ ʪʝʦʨʠʷʣʳץ 

ʙʽʣʽʤʜʽ ʽʩ ʞװʟʽʥʜʝ ץʦʣʜʘʥʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ᴅʨʪװʨʣʽ ʧᴅʥʜʝʨʜʽ װʡʨʝʥʫ װʰʽʥ 

ʢװʨʜʝʣʽ ʤʦʜʝʣʴʜʝʨ ʤʝʥ ʤʦʜʝʣʴʜʝʫʣʝʨ ʞʘʩʘʡ ʘʣʘʜʳ. 

- ʆץʫʰʳʣʘʨʜʳש ʵʤʦʮʠʦʥʘʣʜʳ ʞʘסʜʘʡʳʥ ʪʘʣʜʘʫ: ʵʤʦʮʠʷʥʳ ʪʘʥʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, AI ʤסײʘʣʽʤʜʝʨʛʝ ʦץʫʰʳʣʘʨʜʳץ שʘʰʘʥ 

 ʘסʪʳʣʳ ʘʨʘʣʘʩʫץʰʽʥ ʫʘװ ʦʣʜʘʫ ʢᴇʨʩʝʪʫץ ʘ ʞᴅʥʝסʪʘʫץʠʥʘʣʘʪʳʥʳʥ ʘʥʳץ

ʢᴇʤʝʢʪʝʩʝʜʽ. 

- ʄסײʘʣʽʤʜʝʨʜʽ ʜʘʷʨʣʘʫʜʳ ʞʝʪʽʣʜʽʨʫ: AI ʤסײʘʣʽʤʜʝʨʛʝ ʦץʳʪʫ 

ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʞʘץʩʘʨʪʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʙʝʨʫ ʘʨץʳʣʳ ʦץʫʰʳʣʘʨʜʳש 

ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʘʣʜʘʡ ʘʣʘʜʳ. 

- ʊʽʣʜʽʢ ʢʝʜʝʨʛʽʣʝʨʜʽ ʞʦʶ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʰʝʪ ʪʽʣʜʝʨʽʥ װʡʨʝʥʫʛʝ 

ʢᴇʤʝʢʪʝʩʝʜʽ, ʘʚʪʦʤʘʪʪʳ ʘʫʜʘʨʤʘ ʞᴅʥʝ ץʘʪʝʣʝʨʜʽ ʪװʟʝʪʫ ʘʨץʳʣʳ ʥʘץʪʳ ʫʘץʳʪ 

ʨʝʞʠʤʽʥʜʝ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

- ʀʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ: AI ᴅʨʪװʨʣʽ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ ʙʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ 

ʘʨʥʘʡʳ ʰʝʰʽʤʜʝʨʜʽ ײʩʳʥʘ ʦʪʳʨʳʧ, ʠʥʢʣʶʟʠʚʪʽ ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥ ײץʨʫסʘ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

- ʄʘʟʤײʥʜʳ װʥʝʤʽ ʞʘשʘʨʪʫ: AI ʧᴅʥʜʽʢ ʩʘʣʘʜʘסʳ ʞʘשʘ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ 

ᴇʟʛʝʨʽʩʪʝʨʛʝ ʩᴅʡʢʝʩ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞʘשʘʨʪʘ ʘʣʘʜʳ. 

- ʆʡʳʥסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʦץʳʪʫ: ʛʝʡʤʠʬʠʢʘʮʠʷʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ 

 ʪʳ ᴅʨʽץʳʟʳץ ʫʜʳץʧʘʣ ʝʪʝ ʦʪʳʨʳʧ, ʦץʩʳ ʠʛʝʨʫʛʝ ʳץʧʘʨʘʪʪʳ ʞʘץʦʣʜʘʥʫ ʘץ

ʳʥʪʘʣʘʥʜʳʨʘʜʳ. 

 ʫץʳʪ ᴇʪʝ ʢʝʣʝ ʦץʤʝʨʟʽʤʜʽ ʥᴅʪʠʞʝʣʝʨ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘ: AI ʫʘ ץʟʘױ -

ʥᴅʪʠʞʝʣʝʨʽ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʧ, ʪʘʣʜʘʡ ʘʣʘʜʳ, ʙײʣ ʦץʫ ʦʨʳʥʜʘʨʳʥʘ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨʽʥ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Å ʀʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ: AI ʩʪʫʜʝʥʪʪʝʨ ʜʘʫʳʩʪʳץ ʢʦʤʘʥʜʘʣʘʨ ʥʝʤʝʩʝ 

 ʫ ʦʨʪʘʣʘʨʳʥץʥʤʝʥ ᴅʨʝʢʝʪʪʝʩʝ ʘʣʘʪʳʥ ʙʝʡʽʤʜʝʣʝʪʽʥ ʦײʳʣʳ ʤʘʟʤץʠʤʳʣʜʘʨ ʘʨץ

 .ʝʪʝʜʽ ץʫ ʧʨʦʮʝʩʽʥ ʜʠʥʘʤʠʢʘʣʳץʣ ʦײʨʘ ʘʣʘʜʳ, ʙײץ
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- ʆץʳʪʫʰʳʣʘʨʜʳ ץʦʣʜʘʫ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤסײʘʣʽʤʜʝʨʛʝ ʦץʫʰʳʣʘʨʜʳש 

 ʫ ʞʦʩʧʘʨʣʘʨʳ ʤʝʥץʣ ʦײʩʳʥʘ ʘʣʘʜʳ, ʙײ ʨʘʣʜʘʨʜʳײץ ʘʥסʘ ʘʨʥʘʣסʣʛʝʨʽʤʽʥ ʪʘʣʜʘʫװ

ʦץʳʪʫ ᴅʜʽʩʪʝʨʽʥ ʜᴅʣʽʨʝʢ ʨʝʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Å ʂᴅʩʽʙʠ ʙʘסʜʘʨ ʞᴅʥʝ ʤʘʥʩʘʧʪʳץ ʢʝשʝʩ ʙʝʨʫ: AI ʩʪʫʜʝʥʪʪʝʨʜʽש ʜʘסʜʳʣʘʨʳ 

ʤʝʥ ץʳʟʳסʫʰʳʣʳץʪʘʨʳʥ ʪʘʣʜʘʡ ʘʣʘʜʳ, ʦʣʘʨסʘ ʤʘʥʩʘʧʪʳץ ᴇʩʫ ʞʦʣʜʘʨʳʥ 

 ʩʳʥʘʜʳ ʞᴅʥʝײ

- ʉʪʨʝʩʩ ʧʝʥ ʰʘʨʰʘʫʜʳ ʘʟʘʡʪʫ: AI ʢװʡʟʝʣʽʩʢʝ ײʰʳʨʘסʘʥ ʥʝʤʝʩʝ ʰʘʨʰʘסʘʥ 

ʩʪʫʜʝʥʪʪʝʨʜʽ ʘʥʳץʪʘʫסʘ ʞᴅʥʝ ʦʣʘʨסʘ ץʦʩʳʤʰʘ ʨʝʩʫʨʩʪʘʨ ʥʝʤʝʩʝ ץʦʣʜʘʫ 

ʢᴇʨʩʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

Å פʘʰʳץʪʳץʪʘʥ ʦץʳʪʫ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤʘʪʝʨʠʘʣʜʘʨ ʤʝʥ 

ʪʘʧʩʳʨʤʘʣʘʨסʘ ץʦʣ ʞʝʪʽʤʜʽʣʽʢʪʽ, ʩʦʥʜʘʡ-ʘץ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ץʦʣʜʘʫʜʳ 

 ʡʳʤʜʘʩʪʳʨʫʜʳ ʞᴅʥʝײ ʳʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳץ ʳʣʳץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץ

ʙʘʩץʘʨʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ. 

- ʄᴅʜʝʥʠʝʪʘʨʘʣʳץ ʦץʳʪʫ: AI ᴅʨʪװʨʣʽ ʝʣʜʝʨʜʽש ʩʪʫʜʝʥʪʪʝʨʽ ʘʨʘʩʳʥʜʘ 

ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫסʘ ʞᴅʥʝ ʙʽʨ-ʙʽʨʽʥʝʥ װʡʨʝʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʳʥʪʳʤʘץʪʘʩʪʳץ 

ʧʣʘʪʬʦʨʤʘʣʘʨʳʥ ײץʨʘ ʘʣʘʜʳ. 

 ʘסʧʘʨʘʪʪʳ ʪʘʙʫץʳʣʳʤʠ ʘס ʦʣʜʘʫ: AI ʩʪʫʜʝʥʪʪʝʨʛʝץ ʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʜʽנ -

ʞᴅʥʝ ʪʘʣʜʘʫסʘ, ʩʦʥʜʘʡ-ʘס ץʳʣʳʤʠ ʞײʤʳʩʪʘʨʜʳ ʜʘʡʳʥʜʘʫסʘ ʢᴇʤʝʢʪʝʩʝ ʘʣʘʜʳ. 

- ʈʝʩʫʨʩʪʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ: ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥ ʙʘʩץʘʨʫʜʘ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪʪʽ ʧʘʡʜʘʣʘʥʫ ʩʳʥʳʧʪʘʨ ʤʝʥ ʆץʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʩʠʷץʪʳ ʨʝʩʫʨʩʪʘʨʜʳ 

ʧʘʡʜʘʣʘʥʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ[4]. 

Å ʆץʫ װʣʛʝʨʽʤʽʥ ʙʘץʳʣʘʫ: AI ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʦץʫʰʳʣʘʨʜʳש 

 ᴇʟʛʝʨʽʩʪʝʨʽ ʤʝʥ שʫʰʳʣʘʨʜʳץʫ ʦʨʳʥʜʘʨʳʥʘ ʦץʣ ʦײʳʣʘʡ ʘʣʘʜʳ, ʙץʣʛʝʨʽʤʽʥ ʙʘװ

 .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʪʝʟ ʞʘʫʘʧ ʙʝʨʫʛʝ ʤץ

- ʉʳʥʠ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫ: AI ʦץʫʰʳʣʘʨʜʳש ʘʥʘʣʠʪʠʢʘʣʳץ ʞᴅʥʝ ʩʳʥʠ 

ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫסʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʞʘסʜʘʡʣʘʨʜʳ ײʩʳʥʘ 

ʘʣʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʙʽʣʽʤ ʙʝʨʫʜʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ץʦʣʜʘʥʫ ʦץʳʪʫ ʩʘʧʘʩʳʥ 

ʝʜᴅʫʽʨ ʘʨʪʪʳʨʳʧ, ʦʥʳ ץʦʣ ʞʝʪʽʤʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʝʪʝ ʘʣʘʜʳ. 
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ʋɼʂ 004.7 

 

ʈɸɿʈɸɹʆʊʂɸ ʋʉʊʆʁʏʀɺʓʍ ʀ ʄɸʉʐʊɸɹʀʈʋɽʄʓʍ ʆɹʃɸʏʅʓʍ 

ɸʈʍʀʊɽʂʊʋʈ ɼʃʗ ʉʊɸʈʊɸʇʆɺ 

 

ʂʘʩʠʤʦʚ ɸ., ɾʫʥʠʩʦʚ ɽ.ʅ., ʃʷʰʢʦ ʅ.ɸ., ʅʠʢʠʪʝʥʢʦ ɺ.ʉ. 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʜʦʢʪʦʨ PhD, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʧʨʦʬʝʩʩʦʨ ʂᴇʰʢʽʥʙʘʝʚ ʉ.ɾ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʩʪʘʨʪʘʧʪʘʨ Ϯʰʽʥ ʪϰʨʘϨʪʳ ʞϸʥʝ ʤʘʩʰʪʘʙʪʘʣʘʪʳʥ ʙϰʣʪʪʳϨ 

ʘʨʭʠʪʝʢʪʫʨʘʣʘʨʜʳ ϸʟʽʨʣʝʫʜʽϬ ʜʝϬʛʝʡʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. 

Summary: The article presents the levels of development of sustainable and scalable cloud 

architectures for startups. 

 

ɼʣʷ ʩʪʘʨʪʘʧʦʚ ʦʙʣʘʯʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʧʨʘʚʠʣʘ ʠʛʨʳ, 

ʦʙʝʩʧʝʯʠʚ ʛʠʙʢʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. 

ʆʜʥʘʢʦ ʩʦʟʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʦʙʣʘʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʜʫʤʘʥʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʨʝʩʫʨʩʘʭ[1]. ʎʝʣʴ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʦʙʣʘʯʥʦʛʦ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʝ ʪʦʣʴʢʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʙʳʩʪʨʳʡ ʨʦʩʪ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʘ 

ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺʦʪ ʧʦʰʘʛʦʚʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʫʩʪʦʡʯʠʚʦʡ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ 

ʦʙʣʘʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʩʪʘʨʪʘʧʦʚ: 

1. ʈʘʟʙʝʨʠʪʝʩʴ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʚʘʰʝʛʦ ʙʠʟʥʝʩʘ ʠ ʧʨʦʛʥʦʟʘʭ ʨʦʩʪʘ 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʚ ʩʦʟʜʘʥʠʠ ʣʶʙʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʦʙʣʘʯʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʘʰʝʛʦ ʙʠʟʥʝʩʘ ʠ ʪʨʘʝʢʪʦʨʠʠ 

ʙʫʜʫʱʝʛʦ ʨʦʩʪʘ.  

2. ɺʳʙʝʨʠʪʝ ʧʦʜʭʦʜʷʱʝʛʦ ʦʙʣʘʯʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʠ ʩʝʨʚʠʩʳ 

ʇʨʠ ʚʳʙʦʨʝ ʦʙʣʘʯʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ, ʪʘʢ 

ʠ ʙʠʟʥʝʩ-ʧʦʪʨʝʙʥʦʩʪʠ. ʊʨʝʤʷ ʚʝʜʫʱʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʷʚʣʷʶʪʩʷ Amazon Web 

Services (AWS), Microsoft Azure ʠ Google Cloud Platform (GCP). ʋ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ ʝʩʪʴ ʩʚʦʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʥʦ ʛʣʘʚʥʦʝ - ʚʳʙʨʘʪʴ ʪʦʪ, ʢʦʪʦʨʳʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʰʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ: 

AWS ʠʟʚʝʩʪʥʘ ʩʚʦʠʤ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʫʩʣʫʛ ʠ ʛʣʦʙʘʣʴʥʳʤ 

ʧʨʠʩʫʪʩʪʚʠʝʤ. 

Azure ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʘ ʜʣʷ ʩʪʘʨʪʘʧʦʚ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʬʝʨʝ ʠʣʠ 

ʪʝʭ, ʢʪʦ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʠ Microsoft. 

Google Cloud ʩʠʣʝʥ ʚ ʦʙʣʘʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ. 

ʇʦʤʠʤʦ ʚʳʙʦʨʘ ʧʦʜʭʦʜʷʱʝʛʦ ʧʦʩʪʘʚʱʠʢʘ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ, ʨʘʩʩʤʦʪʨʠʪʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʦʱʘʶʪ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʪʘʢʠʭ ʢʘʢ: 

ɹʝʩʩʝʨʚʝʨʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ (AWS Lambda, Google Cloud Functions) ʜʣʷ 

ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ, ʫʧʨʘʚʣʷʝʤʳʭ ʩʦʙʳʪʠʷʤʠ. 

ʋʧʨʘʚʣʷʝʤʳʝ ʙʘʟʳ ʜʘʥʥʳʭ (Amazon RDS, Google Cloud SQL), 

ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʙʝʞʘʪʴ ʩʣʦʞʥʦʩʪʝʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. 
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ʆʙʲʝʢʪʥʦʝ ʭʨʘʥʠʣʠʱʝ (Amazon S3, Google Cloud Storage) ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ʋʧʨʘʚʣʷʝʤʳʡ Kubernetes (AWS EKS, Google GKE, Azure AKS) ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʝʡʥʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ 

ʆʜʥʦʡ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʣʘʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʝʪʩʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʍʦʨʦʰʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ 

ʚʘʤ ʫʚʝʣʠʯʠʚʘʪʴ ʠ ʫʤʝʥʴʰʘʪʴ ʤʘʩʰʪʘʙ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺʦʪ 

ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʪʝʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʚʘʰʝʡ 

ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ[2]: 

ʕʣʘʩʪʠʯʥʦʩʪʴ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʘʰʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʵʢʟʝʤʧʣʷʨʳ, ʧʦʜʩʠʩʪʝʤʳ ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʩʪʨʦʝʥʳ ʩ 

ʬʫʥʢʮʠʝʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʩʭʝʤʘʤ ʪʨʘʬʠʢʘ. 

ʂʦʥʪʝʡʥʝʨʳ ʠ Kubernetes: ʀʩʧʦʣʴʟʫʡʪʝ ʧʣʘʪʬʦʨʤʳ ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʠ 

(ʯʝʨʝʟ Docker) ʠ ʦʨʢʝʩʪʨʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ Kubernetes, ʜʣʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ, 

ʧʝʨʝʥʦʩʠʤʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʡ. ʂʦʥʪʝʡʥʝʨʳ ʤʦʞʥʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʜʦʙʘʚʣʷʷ ʙʦʣʴʰʝ ʵʢʟʝʤʧʣʷʨʦʚ ʧʦ ʤʝʨʝ ʨʦʩʪʘ 

ʩʧʨʦʩʘ. 

ʈʘʟʜʝʣʠʪʝ ʩʝʨʚʠʩʳ 

ɸʨʭʠʪʝʢʪʫʨʘ ʤʠʢʨʦʩʝʨʚʠʩʦʚ: ʈʘʟʙʝʡʪʝ ʚʘʰʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ 

ʥʝʟʘʚʠʩʠʤʳʝ ʩʝʨʚʠʩʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʚʩʶ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ, ʠ ʩʦʢʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʫʟʢʠʭ ʤʝʩʪ. 

ɸʨʭʠʪʝʢʪʫʨʘ, ʫʧʨʘʚʣʷʝʤʘʷ ʩʦʙʳʪʠʷʤʠ: ʀʩʧʦʣʴʟʫʡʪʝ ʩʠʩʪʝʤʳ ʦʙʤʝʥʘ 

ʩʦʦʙʱʝʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, AWS SQS, Google Pub/Sub) ʠ ʤʦʜʝʣʠ, ʫʧʨʘʚʣʷʝʤʳʝ 

ʩʦʙʳʪʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʩʝʨʚʠʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʘʩʠʥʭʨʦʥʥʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʢʘʞʜʦʤʫ ʩʝʨʚʠʩʫ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ. 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʀʩʧʦʣʴʟʫʡʪʝ ʩʝʪʠ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʘ (CDN), ʪʘʢʠʝ ʢʘʢ AWS CloudFront 

ʠʣʠ Google Cloud CDN, ʜʣʷ ʢʵʰʠʨʦʚʘʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʠ ʫʣʫʯʰʘʝʪ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʛʣʦʙʘʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ. 

4. ʉʦʩʨʝʜʦʪʦʯʴʪʝʩʴ ʥʘ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ 

ʉʪʘʨʪʘʧʳ ʜʦʣʞʥʳ ʧʦʤʥʠʪʴ ʦ ʩʚʦʝʤ ʙʶʜʞʝʪʝ, ʧʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. ʆʙʣʘʯʥʳʝ 

ʩʨʝʜʳ ʤʦʛʫʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, 

ʥʦ ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʩʪʘʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ, ʝʩʣʠ ʠʭ ʥʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ. ɺʦʪ 

ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʪʝʛʠʡ: 

ʀʩʧʦʣʴʟʫʡʪʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʠ ʪʦʯʝʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʵʢʟʝʤʧʣʷʨʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ, ʠʩʧʦʣʴʟʫʡʪʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ (AWS EC2, 
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ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ Azure) ʜʣʷ ʧʨʝʜʩʢʘʟʫʝʤʳʭ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ ʠ ʩʥʠʞʝʥʠʷ 

ʟʘʪʨʘʪ. 

ɼʣʷ ʥʝʢʨʠʪʠʯʥʳʭ ʠ ʛʠʙʢʠʭ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ ʠʩʧʦʣʴʟʫʡʪʝ ʪʦʯʝʯʥʳʝ 

ʵʢʟʝʤʧʣʷʨʳ ʠʣʠ ʚʠʨʪʫʘʣʴʥʳʝ ʤʘʰʠʥʳ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʟʘʛʨʫʟʢʦʡ (Google 

Cloud), ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ. 

ɹʝʩʩʝʨʚʝʨʥʳʝ ʚʳʯʠʩʣʝʥʠʷ 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʡʪʝ ʙʝʩʩʝʨʚʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ AWS 

Lambda, Google Cloud Functions ʠʣʠ Azure Functions. ɹʝʩʩʝʨʚʝʨʥʳʝ ʨʝʰʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʦʧʣʘʯʠʚʘʪʴ ʪʦʣʴʢʦ ʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʚʳ ʬʘʢʪʠʯʝʩʢʠ 

ʠʩʧʦʣʴʟʫʝʪʝ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʯʝʥʴ ʵʢʦʥʦʤʠʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʨʘʙʦʯʠʤʠ ʥʘʛʨʫʟʢʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʭʨʘʥʠʣʠʱʝʤ 

ʍʨʘʥʠʪʝ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ ʥʘ ʥʝʜʦʨʦʛʠʭ ʫʨʦʚʥʷʭ ʭʨʘʥʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, AWS S3 Glacier, ʘʨʭʠʚ ʭʨʘʥʠʣʠʱʘ ʙʦʣʴʰʠʭ ʜʚʦʠʯʥʳʭ ʦʙʲʝʢʪʦʚ 

Azure). ʀʩʧʦʣʴʟʫʡʪʝ ʧʦʣʠʪʠʢʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʜʘʥʥʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩʪʘʨʳʭ ʜʘʥʥʳʭ ʚ ʙʦʣʝʝ ʜʝʰʝʚʦʝ ʭʨʘʥʠʣʠʱʝ[3]. 

ʆʪʩʣʝʞʠʚʘʡʪʝ ʠ ʦʧʪʠʤʠʟʠʨʫʡʪʝ 

ʀʩʧʦʣʴʟʫʡʪʝ ʦʙʣʘʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʪʘʢʠʝ ʢʘʢ AWS 

CloudWatch, Google Stackdriver ʠʣʠ Azure Monitor, ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʦ ʯʨʝʟʤʝʨʥʦʤ ʠʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. 

ʈʝʛʫʣʷʨʥʦ ʧʨʦʩʤʘʪʨʠʚʘʡʪʝ ʩʚʦʠ ʩʯʝʪʘ ʟʘ ʦʙʣʘʯʥʳʝ ʫʩʣʫʛʠ ʠ ʠʩʧʦʣʴʟʫʡʪʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʦʙʣʘʯʥʦʡ ʧʣʘʪʬʦʨʤʦʡ 

(ʥʘʧʨʠʤʝʨ, AWS Cost Explorer, Azure Cost Management), ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʦʥʦʤʠʠ. 

5. ʆʙʝʩʧʝʯʴʪʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʛʣʘʚʥʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʜʘʞʝ ʜʣʷ ʩʪʘʨʪʘʧʦʚ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʋʩʪʦʡʯʠʚʘʷ ʦʙʣʘʯʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʜʦʣʞʥʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʝʨʝʜʦʚʳʤ ʤʝʪʦʜʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦʙʳ 

ʟʘʱʠʪʠʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʘʤ (ʥʘʧʨʠʤʝʨ, GDPR, HIPAA). 

ʋʧʨʘʚʣʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʠ ʜʦʩʪʫʧʦʤ (IAM): ʀʩʧʦʣʴʟʫʡʪʝ ʨʦʣʠ ʠ 

ʧʦʣʠʪʠʢʠ IAM ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ. ʈʝʘʣʠʟʫʡʪʝ ʧʨʠʥʮʠʧ 

ʥʘʠʤʝʥʴʰʠʭ ʧʨʠʚʠʣʝʛʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʩʣʫʞʙʘʤ ʪʦʣʴʢʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʨʝʰʝʥʠʷ. 

ʐʠʬʨʦʚʘʥʠʝ: ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʚʩʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʟʘʰʠʬʨʦʚʘʥʳ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʜʘʯʝ. ʀʩʧʦʣʴʟʫʡʪʝ ʩʝʨʚʠʩʳ ʫʧʨʘʚʣʷʝʤʦʛʦ 

ʰʠʬʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ AWS KMS ʠʣʠ Google Cloud KMS, ʜʣʷ ʥʘʜʝʞʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʢʣʶʯʝʡ ʰʠʬʨʦʚʘʥʠʷ. 

ʉʝʪʝʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: ʀʩʧʦʣʴʟʫʡʪʝ ʚʠʨʪʫʘʣʴʥʳʝ ʯʘʩʪʥʳʝ ʦʙʣʘʢʘ (VPC), 

ʧʦʜʩʝʪʠ ʠ ʙʨʘʥʜʤʘʫʵʨʳ ʜʣʷ ʠʟʦʣʷʮʠʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʈʘʩʩʤʦʪʨʠʪʝ 

VPN ʠʣʠ ʯʘʩʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʣʦʢʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʦʙʣʘʢʦʤ. 
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ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ ʘʚʘʨʠʡʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ: ɺʥʝʜʨʠʪʝ ʩʪʨʘʪʝʛʠʶ 

ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʘʚʘʨʠʡʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ 

ʩʥʠʤʢʘʤʠ ʠ ʨʝʧʣʠʢʘʮʠʝʡ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ, ʯʪʦʙʳ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʚʨʝʤʷ 

ʧʨʦʩʪʦʷ ʚ ʩʣʫʯʘʝ ʩʙʦʷ. 

6. ɺʥʝʜʨʠʪʝ ʥʝʧʨʝʨʳʚʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʠ ʥʝʧʨʝʨʳʚʥʫʶ ʜʦʩʪʘʚʢʫ (CI/CD). 

ʏʪʦʙʳ ʚʘʰʘ ʦʙʣʘʯʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʛʣʘ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ 

ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʚʘʰʝʛʦ ʩʪʘʨʪʘʧʘ, ʚʥʝʜʨʠʪʝ ʢʦʥʚʝʡʝʨ CI/CD ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ GitLab CI, Jenkins, AWS 

CodePipeline ʠʣʠ Google Cloud Build, ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʥʪʝʛʨʘʮʠʠ ʠ ʜʦʩʪʘʚʢʠ 

ʢʦʜʘ. ʕʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʙʳʩʪʨʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʥʦʚʳʭ ʬʫʥʢʮʠʡ, 

ʠʩʧʨʘʚʣʝʥʠʡ ʠ ʦʙʥʦʚʣʝʥʠʡ. 

ɸʚʪʦʤʘʪʠʟʠʨʫʡʪʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʦʚ "ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʢʦʜ" (IaC), ʪʘʢʠʭ ʢʘʢ Terraform, AWS 

CloudFormation ʠʣʠ Google Cloud Deployment Manager. IaC ʫʧʨʦʱʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʦʙʣʘʯʥʳʤʠ ʩʨʝʜʘʤʠ, ʠʭ ʚʝʨʩʠʶ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ. 

7. ʆʪʩʣʝʞʠʚʘʡʪʝ ʠ ʦʧʪʠʤʠʟʠʨʫʡʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʚʘʰʝʛʦ ʩʪʘʨʪʘʧʘ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʦʤ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʘʰʝʡ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʄʦʥʠʪʦʨʠʥʛ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ (APM): ʀʩʧʦʣʴʟʫʡʪʝ ʪʘʢʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ New Relic, Datadog ʠʣʠ AWS X-Ray, ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʡ ʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʦʣʘʜʦʢ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ: ʆʪʩʣʝʞʠʚʘʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʦʮʝʩʩʦʨʦʤ, ʧʘʤʷʪʴʶ ʠ ʩʝʪʴʶ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʫʟʢʠʭ 

ʤʝʩʪ. ʀʩʧʦʣʴʟʫʡʪʝ ʬʫʥʢʮʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʯʪʦʙʳ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʨʦʩʘ. 

ɺʳʚʦʜ: ʨʘʟʨʘʙʦʪʢʘ ʫʩʪʦʡʯʠʚʦʡ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ ʦʙʣʘʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʜʣʷ ʩʪʘʨʪʘʧʦʚ - ʵʪʦ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʛʠʙʢʦʩʪʴ, 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

ʊʱʘʪʝʣʴʥʦ ʚʳʙʠʨʘʷ ʧʦʜʭʦʜʷʱʝʛʦ ʧʦʩʪʘʚʱʠʢʘ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ, ʨʘʟʨʘʙʘʪʳʚʘʷ 

ʛʠʙʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʚʥʝʜʨʷʷ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʪʨʘʪ ʠ 

ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʜʝʞʥʳʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʪʘʨʪʘʧʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʦʙʣʘʯʥʳʝ 

ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʭ ʨʦʩʪ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʇʦ ʤʝʨʝ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʘʰʝʛʦ ʩʪʘʨʪʘʧʘ ʦʙʣʘʢʦ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʚʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʛʠʙʢʦʩʪʴ ʜʣʷ ʘʜʘʧʪʘʮʠʠ, ʨʝʩʫʨʩʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʘʰʠʭ ʙʠʟʥʝʩðʮʝʣʝʡ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. 5 ʪʨʝʥʜʦʚ ʚ ʦʙʣʘʩʪʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ 2021 ʛʦʜʫ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 

ʍʘʙʨ [ʩʘʡʪ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://habr.com/ru/company/cloud4y/blog/531678/ (14.11.2021). 

2. ʂʦʯʢʘʨʦʚʘ, ʇ.ɸ. ʊʝʭʥʦʣʦʛʠʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ: ʫʯʝʙʥʦʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ 

ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 09.04.03 ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʦʬʠʣʴ 

çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠè / ʇ.ɸ. ʂʦʯʢʘʨʦʚʘ. ï ʏʝʨʢʝʩʩʢ: ɹʀʎ 

ʉʂɻɸ, 2023. ï 36 ʩ. 
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3. DIGITAL 2021: THE LATEST INSIGHTS INTO THE óSTATE OF DIGITALô 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / WeAreSocial [ʩʘʡʪ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ 

https://wearesocial.com/uk/blog/2021/01/digital-2021-the-latestinsights-into-thestate-of-digital/ 
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ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘ ʞʠ϶ʘʟ Ϻʥʜʽʨʫʤʝʥ, ʞϺʥʜʝʫʤʝʥ ʞϸʥʝ ʩʘʪʫʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ 

ʢϸʩʽʧʦʨʳʥʥʳϬ ʪʘʧʩʳʨʳʩʪʘʨʳʥ ʞʠʥʘʫ ʤʝʥ ϺϬʜʝʫʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʘʪʳʥ ʙʘϤʜʘʨʣʘʤʘʣʳϨ 

ʞʘʩʘϨʪʘʤʘ ʞʘʩʘʫϤʘ ʘʨʥʘʣϤʘʥ. ʄʦʙʠʣʴʜʽ Ϩʦʩʳʤʰʘʥʳ Ϩʘʤʪʠʪʳʥ ʞʠ϶ʘʟ ϺʥʜʽʨʽʩʽʥʽϬ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣϤʘʥ ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʩʽ ʞʘʩʘʣʜʳ. 

Summary: This article is devoted to the creation of software that automates the collection 

and processing of orders of an enterprise engaged in the manufacture, repair and sale of furniture. 

An automated information system for furniture production has been developed, which includes a 

mobile application. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ ç1ʉ 

ʇʨʝʜʧʨʠʷʪʠʝè. ʆʩʫʱʝʩʪʚʣʝʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʝʙʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʨʦʜʘʞʠ, ʚʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ [1] - 

ʨʠʩʫʥʦʢ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ɺʥʝʰʥʠʡ ʚʠʜ ɸʀʉ 
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ʉʝʨʚʝʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2. 

 

 
 

ʈʠʩʫʥʦʢ 2 - ʉʝʨʚʝʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʠʣʦʞʝʥʠʷ 

 

ʂʣʠʝʥʪʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3 - ʂʣʠʝʥʪʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʧʨʠʣʦʞʝʥʠʷ 

 

ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʚʚʦʜʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ 

ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʦʜʘʞʝ ʤʝʙʝʣʠ [2], ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 4 -  ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʚʚʦʜʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ 

ʢʦʤʧʘʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʦʜʘʞʝ ʤʝʙʝʣʠ 
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ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʘʢʘʟʘʤʠ ʢʦʤʧʘʥʠʠ 

ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʦʜʘʞʝ ʤʝʙʝʣʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
 

ʈʠʩʫʥʦʢ 5 - ɺʥʝʰʥʠʡ ʚʠʜ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʘʢʘʟʘʤʠ ʢʦʤʧʘʥʠʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ ʧʨʦʜʘʞʝ ʤʝʙʝʣʠ 

 
 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ:  

1.  ɹʘʨʢʦʚ ʀ.ɸ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ.ï ʉʇʙ.: ʃʘʥʴ, 2019.ï 

700 ʩ. 

2.  ʊʫʟʦʚʩʢʠʡ ɸ.ʌ.  ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ web-ʧʨʠʣʦʞʝʥʠʡ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 
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ᴄʆɾ 004.8 

 

ɾɸʉɸʅɼʓ ʀʅʊɽʃʃɽʂʊ ɾᴄʅɽ ʂʆʄʇʔʖʊɽʈ 

 

ʂᴅʨʽʤʞʘʥײʣʳ ʄ., ɾʘʧʠʨ ɾ.ɹ., ʇʘʪʩʘʭʘʥ ɸ.ɽ. 

 .ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʤʘʛʠʩʪʨ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄʝʢʝʤʦʚ ɸ.ʄס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʢʦʤʧʴʶʪʝʨʦʤ, ʠʭ ʚʘʞʥʦʩʪʠ. 

Summary: This article provides information about the relationship between artificial 

intelligence and computers, their importance. 
 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ-ʙײʣ ʢʦʤʧʴʶʪʝʨʜʽ, ʨʦʙʦʪʪʳץ ʪʝʭʥʠʢʘʥʳ, 

ʘʥʘʣʠʪʠʢʘʣʳץ ʞװʡʝʥʽ ʘʜʘʤ ʨʝʪʽʥʜʝ ʩʘʥʘʣʳ ʪװʨʜʝ ʦʡʣʘʫ ʪᴅʩʽʣʜʝʨʽʥ ʟʝʨʪʪʝʡʪʽʥ 

ʪʝʭʥʦʣʦʛʠʷ, ʜᴅʣʽʨʝʢ ʘʡʪʩʘץ ,ץʘʟʽʨʛʽ סʳʣʳʤʥʳש ʙʘסʳʪʳ. ʀʥʪʝʣʣʝʢʪʫʘʣʜʳ 

ʢᴇʤʝʢʰʽ ʨʦʙʦʪʪʘʨʜʳש ʘʨʤʘʥʳ ʘʣסʘʰץʳ ʢʦʤʧʴʶʪʝʨʣʝʨ ʦʡʣʘʧ ʪʘʙʳʣסʘʥסʘ ʜʝʡʽʥ 

ʧʘʡʜʘ ʙʦʣʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨ ð ʙײʣ ץʘʟʽʨʛʽ ץʦסʘʤʜʳ, 

ʤᴅʜʝʥʠʝʪʪʽ, סʳʣʳʤʜʳ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʛʨʝʩʪʽ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʢʝʥ 

ʙʽʨ-ʙʽʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʝʢʽ סײʳʤ. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ-ץʘʙʳʣʜʘʫ, ʰʝʰʽʤ 

 ʨʜʝ ʘʜʘʤװʨʣʽ ʪװʪʳ ʜᴅʩʪץʳʪʫ ʞᴅʥʝ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʩʠʷץʘʙʳʣʜʘʫ, ʦץ

ʠʥʪʝʣʣʝʢʪʽʥ ץʘʞʝʪ ʝʪʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ץʘʙʽʣʝʪʪʽ ʞװʡʝʣʝʨʜʽ ײץʨʫסʘ 

ʘʨʥʘʣסʘʥ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘʣʘʩʳ[1]. ʂʦʤʧʴʶʪʝʨʣʝʨ, ᴇʟ ʢʝʟʝʛʽʥʜʝ, ʤײʥʜʘʡ ʞװʡʝʣʝʨ 

ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ʘʧʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʢʦʤʧʴʶʪʝʨʜʽש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ: 

ʂʦʤʧʴʶʪʝʨ AI ʥʝʛʽʟʽ ʨʝʪʽʥʜʝ: ʢʦʤʧʴʶʪʝʨʣʝʨ ai װʣʛʽʣʝʨʽʥ ᴅʟʽʨʣʝʫ, 

ʞʘʪʪʳץʪʳʨʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ᴇשʜʝʫ ץʫʘʪʳ ʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ. ɿʘʤʘʥʘʫʠ AI ʘʣʛʦʨʠʪʤʜʝʨʽ ץʫʘʪʪʳ ʢʦʤʧʴʶʪʝʨʣʝʨʜʝ, ᴅʩʽʨʝʩʝ ʝʩʝʧʪʝʫʣʝʨʜʽ 

ʞʳʣʜʘʤʜʘʪʫ װʰʽʥ ʛʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨʤʝʥ (GPU) ʞʘʙʜʳץʪʘʣסʘʥ 

ʢʦʤʧʴʶʪʝʨʣʝʨʜʝ ʪʠʽʤʜʽ ʦʨʳʥʜʘʣʘʪʳʥ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨ ʤʝʥ ʢװʨʜʝʣʽ 

ʝʩʝʧʪʝʫʣʝʨʜʽ ץʘʞʝʪ ʝʪʝʜʽ. 

ʂʦʤʧʴʶʪʝʨʣʝʨʜʝ ai ʦץʳʪʫ: ai ʜʝʨʝʢʪʝʨʜʽ ʦץʳʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳ, ʘʣ 

ʢʦʤʧʴʶʪʝʨʣʝʨ ð ʙײʣ ʧʨʦʮʝʩʩ ʞװʨʝʪʽʥ ʧʣʘʪʬʦʨʤʘʣʘʨ. ʄʳʩʘʣʳ, ʥʝʡʨʦʥʜʳץ 

ʞʝʣʽʣʝʨ (ʪʝʨʝש ʦץʳʪʫʜʳש ʥʝʛʽʟʽ) ʞʘʪʪʳסʫ װʰʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʝʩʝʧʪʝʫ ץʫʘʪʳʥ 

 ʘʥ ʝʩʝʧʪʝʫ ʞʝʣʽʣʝʨʽסʳʜʘ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʪʘʨʘʪʳʣסʨײʣ ʪײʘʞʝʪ ʝʪʝʜʽ. ɹץ

AI ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʘʜʳ. 

AI ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳ: ʢʦʤʧʴʶʪʝʨʣʝʨ AI ʘʣʛʦʨʠʪʤʜʝʨʽʥ ץʘʤʪʫʳ 

ʤװʤʢʽʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡʜʳ. ɹײʣ ʙʦʣʫʳ ʤװʤʢʽʥ: 

ʄʘʰʥʘʣʳץ ʦץʳʪʫ: ʤײʥʜʘ ʢʦʤʧʴʶʪʝʨ װʣʢʝʥ ʜʝʨʝʢʪʝʨʤʝʥ ʦץʳʪʳʣʘʜʳ ʞᴅʥʝ 

ʙʦʣʞʘʫ ʥʝʤʝʩʝ ʞʽʢʪʝʫ װʰʽʥ ʤʦʜʝʣʴʜʝʨ ʞʘʩʘʡʜʳ. 

ʊʝʨʝש ʦץʳʪʫ: ʢʝʩʢʽʥʜʽ ʪʘʥʫ, ʩᴇʡʣʝʫʜʽ ᴇשʜʝʫ, ʘʫʜʘʨʤʘʣʘʨ ʩʠʷץʪʳ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʢᴇʧ ץʘʙʘʪʪʳ ʥʝʡʨʦʥʜʳץ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʘʪʳʥ ʢװʨʜʝʣʽ 

ʪᴅʩʽʣ. 
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ʕʚʦʣʶʮʠʷʣʳץ ɸʣʛʦʨʠʪʤʜʝʨ: ʤײʥʜʘ ʢʦʤʧʴʶʪʝʨ ʙʠʦʣʦʛʠʷʣʳץ 

ʵʚʦʣʶʮʠʷʜʘʥ ʰʘʙʳʪʪʘʥסʘʥ ʪᴅʩʽʣʜʝʨ ʘʨץʳʣʳ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʙʝʡʽʤʜʝʣʫ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʝʜʽ. 

ʇʘʨʘʣʣʝʣʴʜʽ ʝʩʝʧʪʝʫ: פʘʟʽʨʛʽ ʟʘʤʘʥסʳ AI ʞװʡʝʣʝʨʽ ʢᴇʙʽʥʝʩʝ ʧʘʨʘʣʣʝʣʴʜʽ 

ʝʩʝʧʪʝʫʣʝʨʜʽ ץʘʞʝʪ ʝʪʝʜʽ. ɻʨʘʬʠʢʘʣʳץ ʧʨʦʮʝʩʩʦʨʣʘʨʜʳ (GPU) ʥʝʤʝʩʝ 

ʤʘʤʘʥʜʘʥʜʳʨʳʣסʘʥ װʜʝʪʢʽʰʪʝʨʜʽ (ʤʳʩʘʣʳ, Google-ʜʽש TPU) ץʦʣʜʘʥʘʪʳʥ 

ʟʘʤʘʥʘʫʠ ʢʦʤʧʴʶʪʝʨʣʝʨ ai ʤʦʜʝʣʴʜʝʨʽʥ ʦץʳʪʫ ʧʨʦʮʝʩʪʝʨʽʥ ʝʜᴅʫʽʨ ʞʝʜʝʣʜʝʪʝ 

ʘʣʘʜʳ. ɹײʣ ײץʨʳʣסʳʣʘʨ ʙʽʨ ʫʘץʳʪʪʘ ʢᴇʧʪʝʛʝʥ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʙײʣ ʪʝʨʝש ʦץʳʪʫ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 

ʂʦʤʧʴʶʪʝʨʣʝʨʜʽ ʞʝʪʽʣʜʽʨʫʜʝʛʽ AI ʨᴇʣʽ: 

ʂʦʤʧʴʶʪʝʨʣʝʨʜʽ ʦשʪʘʡʣʘʥʜʳʨʫ: AI ʢʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʦʧʝʨʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨʜʽש ʞײʤʳʩʳʥ ʞʘץʩʘʨʪʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ, ʤʳʩʘʣʳ, ʧʘʨʘʤʝʪʨʣʝʨʜʽ 

ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʨʝʪʪʝʫ, ᴇʥʽʤʜʽʣʽʢʪʽ ʙʘץʳʣʘʫ ʥʝʤʝʩʝ ʞװʡʝʥʽש ʘץʘʫʣʘʨʳʥ 

ʘʥʳץʪʘʫ. ʄʳʩʘʣ ʨʝʪʽʥʜʝ ʝʩʝʧʪʝʫ ʨʝʩʫʨʩʪʘʨʳ ʞװʢʪʝʤʝ ʤʝʥ ʘסʳʤʜʘסʳ 

ʪʘʧʩʳʨʤʘʣʘʨ ʥʝʛʽʟʽʥʜʝ ץʘʡʪʘ ʙᴇʣʽʥʝʪʽʥ ʜʝʨʝʢʪʝʨ ʦʨʪʘʣʳץʪʘʨʳʥʜʘ ʨʝʩʫʨʩʪʘʨʜʳ 

ʙʘʩץʘʨʫ װʰʽʥ AI ʧʘʡʜʘʣʘʥʫ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʜʳ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ: AI ץʦʣʜʘʥʘʪʳʥ ʦʧʝʨʘʮʠʷʣʳץ 

ʞװʡʝʣʝʨ ʞʘʜʪʳ, ʧʨʦʮʝʩʩʦʨʜʳ ʞᴅʥʝ ʙʘʩץʘ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫʜʳ 

ʦשʪʘʡʣʘʥʜʳʨʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ᴅʨʝʢʝʪʪʝʨʽʥ ʙʦʣʞʘʡʜʳ ʞᴅʥʝ 

ʠʥʪʝʨʬʝʡʩʪʽ ʦʥʳץ שʘʣʘʫʳʥʘ ʙʝʡʽʤʜʝʡʜʽ. ʄײʥʜʘʡ ʠʥʪʝʨʬʝʡʩʪʽש ʤʳʩʘʣʳ-

ʧʘʡʜʘʣʘʥʫʰʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝʪʽʥ ʞᴅʥʝ ʦסʘʥ ʘʤʘʣʜʳץ ʞװʡʝʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʜʘʫʳʩʪʳץ ʢᴇʤʝʢʰʽ. 

ʂʦʤʧʴʶʪʝʨʣʝʨʜʽ ʧʘʡʜʘʣʘʥʫʰʳסʘ ʙʝʡʽʤʜʝʫ: AI ʞʝʢʝ ײʩʳʥʳʩʪʘʨ ʙʝʨʫ 

ʥʝʤʝʩʝ ʢװʥʜʝʣʽʢʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʘʨץʳʣʳ ʧʘʡʜʘʣʘʥʫʰʳʥʳש 

ʤʽʥʝʟ-ײץʣץʳ ʤʝʥ ץʘʣʘʫʳʥ ʪʘʣʜʘʡ ʘʣʘʜʳ. ʄʳʩʘʣʳ, Windows ʥʝʤʝʩʝ macOS 

ʢʦʤʧʴʶʪʝʨʣʝʨʽʥʜʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳ "װʡʨʝʪʝʪʽʥ" ʞᴅʥʝ ʦʥʳש ʞײʤʳʩʳʥʘ ʝש 

 .ʤʢʽʥװʡʝʣʝʨ ʝʥʛʽʟʽʣʫʽ ʤװʩʳʥʘʪʳʥ ʞײ ʜʘʨʣʘʤʘʣʘʨʜʳסʨʘʣʜʘʨ ʤʝʥ ʙʘײץ ʦʣʘʡʣʳץ

ɸʚʪʦʥʦʤʜʳ ʞװʡʝʣʝʨ ʤʝʥ ʨʦʙʦʪʪʘʨ: ai ʢʦʤʧʴʶʪʝʨʣʝʨʽ ᴇʟʜʽʛʽʥʝʥ ʞװʨʝʪʽʥ 

ʘʚʪʦʤʦʙʠʣʴʜʝʨ, ʜʨʦʥʜʘʨ ʞᴅʥʝ ʨʦʙʦʪʪʘʨ ʩʠʷץʪʳ ʘʚʪʦʥʦʤʜʳ ʞװʡʝʣʝʨʜʝ ʙʝʣʩʝʥʜʽ 

 ʘʙʳʣʜʘʡץ ʘʣʳʩʳ ʤʝʥ ᴅʨʝʢʝʪʪʝʨʽ ʪʫʨʘʣʳ ʰʝʰʽʤסʦʟץ שʦʣʜʘʥʳʣʘʜʳ. AI ʨʦʙʦʪʪʳץ

ʦʪʳʨʳʧ, ʉʝʥʩʦʨʣʘʨʜʘʥ, ʢʘʤʝʨʘʣʘʨʜʘʥ ʞᴅʥʝ ʙʘʩץʘ ײץʨʳʣסʳʣʘʨʜʘʥ ʜʝʨʝʢʪʝʨʜʽ 

ʪʘʣʜʘʡʜʳ[2]. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʝʩʝʧʪʝʫ ץʫʘʪʳ: 

 ʰʽʥװ ʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫשʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽ ᴇװ ʣʢʝʥ ʜʝʨʝʢʪʝʨ ʞᴅʥʝ AI: AIת

ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘʜʳ (Big Data). ɹסײʘʥ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ, 

ʙʦʣʞʘʤʜʳ ʤʦʜʝʣʴʜʝʨ ʞʘʩʘʫ, ʜʝʨʝʢʪʝʨʜʽ ʢʣʘʩʪʝʨʣʝʫ ʞᴅʥʝ ʩʝʛʤʝʥʪʪʝʫ ʩʠʷץʪʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢʽʨʝʜʽ. ɹײʣ ʧʨʦʮʝʩʪʝʨʜʝ װʣʢʝʥ ʝʩʝʧʪʝʫ ץʫʘʪʳ ʙʘʨ ʢʦʤʧʴʶʪʝʨʣʝʨ 

ʰʝʰʫʰʽ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

ʂʚʘʥʪʪʳץ ʝʩʝʧʪʝʫ ʞᴅʥʝ AI: ʙʦʣʘʰʘץʪʘ ʢʚʘʥʪʪʳץ ʝʩʝʧʪʝʫ AI ʘʡʤʘסʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ. ʂʚʘʥʪʪʳץ ʤʝʭʘʥʠʢʘ ʧʨʠʥʮʠʧʪʝʨʽʥ ץʦʣʜʘʥʘʪʳʥ 

ʢʚʘʥʪʪʳץ ʢʦʤʧʴʶʪʝʨʣʝʨ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʨʜʽ 

ʦץʳʪʫ ʩʠʷץʪʳ ʢװʨʜʝʣʽ AI ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫʜʝ ʪᴇשʢʝʨʽʩ ʞʘʩʘʫסʘ ʫᴅʜʝ ʙʝʨʝʜʽ. 

 ʳʪ ʙʝʣʩʝʥʜʽסʣ ʙʘײʙ ץʝʩʝʧʪʝʫ ʟʝʨʪʪʝʫ ʩʘʪʳʩʳʥʜʘ, ʙʽʨʘ ץʳʪʪʘ ʢʚʘʥʪʪʳץʘʟʽʨʛʽ ʫʘפ

ʜʘʤʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ AI ʞװʡʝʣʝʨʽʥʽש ʝʩʝʧʪʝʫ ץʫʘʪʳʥ ʝʜᴅʫʽʨ ʘʨʪʪʳʨʘ ʘʣʘʜʳ. 
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ɾʝʣʽʣʽʢ ʝʩʝʧʪʝʫ ʞᴅʥʝ ʙײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨ: ʟʘʤʘʥʘʫʠ ʙײʣʪʪʳ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ɽʩʝʧʪʝʫ ʨʝʩʫʨʩʪʘʨʳʥ ʩʝʨʚʝʨʣʽʢ ʞʝʣʽʣʝʨʛʝ ʪʘʨʘʪʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʙײʣ AI ʜʘʤʫʳʥʜʘ ʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɹװʛʽʥʛʽ ʢװʥʽ ʢᴇʧʪʝʛʝʥ AI 

 ʥʜʘ ʜʝʨʝʢʪʝʨ ʤʝʥײʤʳʩ ʽʩʪʝʡʜʽ, ʤײʣʪʪʘ ʞײʦʩʳʤʰʘʣʘʨʳ ʙץ ʳʟʤʝʪʪʝʨʽ ʤʝʥץ

ʞװʢʪʝʤʝ ʢᴇʣʝʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʝʩʝʧʪʝʫʣʝʨʜʽ ʤʘʩʰʪʘʙʪʘʫסʘ ʙʦʣʘʜʳ. Amazon 

Web Services (AWS), Google Cloud ʞᴅʥʝ Microsoft Azure ʩʠʷץʪʳ ʙײʣʪʪʳץ 

ʧʣʘʪʬʦʨʤʘʣʘʨ AI ʤʦʜʝʣʴʜʝʨʽʥ ײץʨʫסʘ, ʦץʳʪʫסʘ ʞᴅʥʝ ʦʨʥʘʣʘʩʪʳʨʫסʘ ʘʨʥʘʣסʘʥ 

 .ʩʳʥʘʜʳ[3]ײ ʨʘʣʜʘʨʜʳײץ

ʂʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨʜʝ AI ץʦʣʜʘʥʫ ʤʳʩʘʣʜʘʨʳ: 

ɻʝʥʝʨʘʪʠʚʪʽ ʤʦʜʝʣʴʜʝʨ: AI ץʦʣʜʘ ʙʘʨ ʤᴅʣʽʤʝʪʪʝʨ ʥʝʛʽʟʽʥʜʝ ʞʘשʘ 

ʤᴅʣʽʤʝʪʪʝʨ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ, ʙײʣ ʤᴅʪʽʥʜʽ ײץʨʫ (ʤʳʩʘʣʳ, GPT-4), ʢʝʩʢʽʥ 

ʞʘʩʘʫ (ʤʳʩʘʣʳ, DALL-E), ʤʫʟʳʢʘ ʞʘʩʘʫ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ʧʨʦʮʝʩʪʝʨʜʽ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉᴇʡʣʝʫʜʽ ʞᴅʥʝ ʢʝʩʢʽʥʜʽ ʪʘʥʫ: AI ʩᴇʡʣʝʫʜʽ ʪʘʥʫ ʞװʡʝʣʝʨʽʥ (ʤʳʩʘʣʳ, 

ʜʘʫʳʩʪʳץ ʢᴇʤʝʢʰʽʣʝʨʜʝ) ʞᴅʥʝ ʢʝʩʢʽʥʜʝʨʜʽ (ʤʳʩʘʣʳ, ʤʝʜʠʮʠʥʘʣʳץ 

ʜʠʘʛʥʦʩʪʠʢʘʜʘ ʥʝʤʝʩʝ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽʥʜʝ) ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʪʪʳ. 

ʂʦʤʧʴʶʪʝʨʣʝʨ ʩʫʨʝʪʪʝʨʜʽ AI ʘʣʛʦʨʠʪʤʜʝʨʽ ʘʨץʳʣʳ ʪʘʣʜʘʡʜʳ ʞᴅʥʝ ʥʳʩʘʥʜʘʨʜʳ 

ʘʥʳץʪʘʫסʘ, ʙʝʪʪʝʨʜʽ ʪʘʥʫסʘ ʥʝʤʝʩʝ ʩʫʨʝʪʪʝʨʜʽ ʤʝʜʠʮʠʥʘʣʳץ ʤʘץʩʘʪʪʘ 

ʪװʩʽʥʜʽʨʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʄʘʰʠʥʘʣʳץ ʘʫʜʘʨʤʘ ʞᴅʥʝ ʤᴅʪʽʥʜʽ ᴇשʜʝʫ: AI ʤᴅʪʽʥʜʽ ʙʽʨ ʪʽʣʜʝʥ ʝʢʽʥʰʽ 

ʪʽʣʛʝ ʘʫʜʘʨʫ װʰʽʥ, ʩʦʥʜʘʡ-ʘץ ʥʝʡʨʦʥʜʳץ ʞʝʣʽ װʣʛʽʣʝʨʽ ʘʨץʳʣʳ ʘʫʜʘʨʤʘ ʩʘʧʘʩʳʥ 

ʞʘץʩʘʨʪʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ ʞʘᴃʘʥʜʘʥʫ ʤʝʥ ʤᴅʜʝʥʠʝʪʘʨʘʣʳץ 

ʢʦʤʤʫʥʠʢʘʮʠʷʜʘסʳ ʤʘשʳʟʜʳ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʝʜʽ. 

ʂװʥʜʝʣʽʢʪʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: ai ʢʝשʩʝ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ 

ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ װʰʽʥ ʙʝʣʩʝʥʜʽ ץʦʣʜʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, AI ʙʘʨ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞװʡʝʣʝʨ ʧʦʰʪʘʥʳ ʩײʨʳʧʪʘʡ ʘʣʘʜʳ, ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘʣʘʨסʘ 

ʞʘʫʘʧ ʙʝʨʝ ʘʣʘʜʳ, ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʞʦʩʧʘʨʣʘʡ ʘʣʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʰʝʰʽʤ 

 .ʰʽʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʡ ʘʣʘʜʳװ ʘʙʳʣʜʘʫץ

AI ʞᴅʥʝ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש ʜʘʤʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ: 

ɹʠʦʣʦʛʠʷʣʳץ ʞװʡʝʣʝʨʤʝʥ ʀʥʪʝʛʨʘʮʠʷ: ʙʦʣʘʰʘץʪʘ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʘʜʘʤʤʝʥ 

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʞװʡʝʣʝʨʜʽ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ AI-ʥʳ 

ʙʠʦʣʦʛʠʷʣʳץ ʥʝʤʝʩʝ ʥʝʡʨʦʥʜʳץ ʠʥʪʝʨʬʝʡʩʪʝʨʤʝʥ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, 

ʤʠ-ʢʦʤʧʴʶʪʝʨʣʽʢ ʠʥʪʝʨʬʝʡʩʪʝʨ (BCI) ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʦʡʣʘʨ ʘʨץʳʣʳ ʪʽʢʝʣʝʡ 

ʙʘʩץʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʚʪʦʥʦʤʜʳ ʞװʡʝʣʝʨ: AI ʞᴅʥʝ ʝʩʝʧʪʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʜʘʤʳʪʫ 

ʘʚʪʦʥʦʤʜʳ ʘʚʪʦʤʦʙʠʣʴʜʝʨ, ʜʨʦʥʜʘʨ, ʩʦʥʜʘʡ-ʘץ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ (ʤʝʜʠʮʠʥʘ, 

ᴇʥʝʨʢᴅʩʽʧ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʣʘʩʳ) ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʨʦʙʦʪʪʘʨ ʩʠʷץʪʳ 

ʘʜʘʤʥʳש ʘʨʘʣʘʩʫʳʥʩʳʟ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʘʪʳʥ ʪʠʽʤʜʽʨʝʢ ʘʚʪʦʥʦʤʜʳ 

ʞװʡʝʣʝʨʜʽ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʅʝʡʨʦʤʦʨʬʪʳ ʝʩʝʧʪʝʫʣʝʨʜʽש ʜʘʤʫʳ: ʅʝʡʨʦʤʦʨʬʪʳ ʝʩʝʧʪʝʫ-ʙײʣ ʘʜʘʤ 

ʤʠʳʥʳש ʘʧʧʘʨʘʪʪʳץ ʜʝשʛʝʡʜʝ ʞײʤʳʩ ʽʩʪʝʫʽʥʝ ʝʣʽʢʪʝʫʛʝ ʪʳʨʳʩʘʪʳʥ ʪᴅʩʽʣʜʝʨ. 

ʄײʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʜʘʤʫʳʤʝʥ ʘʜʘʤ ʠʥʪʝʣʣʝʢʪʽʥʝ ץײʩʘʩ ʞʦסʘʨʳ 

ʠʢʝʤʜʽʣʽʢ ʧʝʥ ʙʝʡʽʤʜʽʣʽʢʧʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʝʨ 

 .ʘ ʙʦʣʘʜʳ[4]סʨʫײץ
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 .ʳסʝʢʽ ʞʘ שʦʨʳʪʳʥʜʳ:ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʢʦʤʧʴʶʪʝʨ - ʙʽʨ ʤʦʥʝʪʘʥʳפ

ʂʦʤʧʴʶʪʝʨʣʝʨ AI ʞװʡʝʣʝʨʽʥ ʽʩʢʝ ץʦʩʫ װʰʽʥ ץʘʞʝʪʪʽ ᴇשʜʝʫ ץʫʘʪʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʜʽ, ʘʣ AI ʢʦʤʧʴʶʪʝʨʣʝʨʛʝ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ װʰʽʥ ʘץʳʣʜʳ, ʪʠʽʤʜʽʨʝʢ ʞᴅʥʝ 

ʠʥʪʫʠʪʠʚʪʽ ʙʦʣʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ɾʳʣ ʩʘʡʳʥ ʦʣʘʨʜʳש ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ ʪʝʨʝשʜʝʡ 

ʪװʩʝʜʽ ʞᴅʥʝ ᴇʟʘʨʘ ʪᴅʫʝʣʜʽ ʙʦʣʘʜʳ, ʙײʣ ʘʣʜʘסʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ץʦסʘʤ ʤʝʥ 

ʵʢʦʥʦʤʠʢʘʥʳש ʜʘʤʫʳʥʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨ װʰʽʥ 

ʞʘשʘ ʢᴇʢʞʠʝʢʪʝʨ ʘʰʘʜʳ. 
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Summary: The article provides information about the achievements and main aspects of 

nanotechnology in various fields. 
  

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ-ʙײʣ ʘʜʘʤʟʘʪʪʳש ʙʦʣʘʰʘסʳʥʘ װʣʢʝʥ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ 

 שʩʘʣʘʣʘʨʳʥʳ ץʧʝʨʩʧʝʢʪʠʚʘʣʳ ʞᴅʥʝ ʨʝʚʦʣʶʮʠʷʣʳ שʝ שʳʣʳʤ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʥʳס

ʙʽʨʽ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʘʪʦʤʜʘʨ ʤʝʥ ʤʦʣʝʢʫʣʘʣʘʨ ʜʝשʛʝʡʽʥʜʝ ʤʘʪʝʨʠʷʥʳ 

ʤʘʥʠʧʫʣʷʮʠʷʣʘʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ, ʙײʣ ʙʽʨʝʛʝʡ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʘʨ 

ʤʝʥ ײץʨʳʣסʳʣʘʨʜʳ ʞʘʩʘʫסʘ ʢʝש ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳ 

ʙʦʣʘʰʘװ ץʰʽʥ ʩʝʨʧʽʥʜʽ ʝʪʝʪʽʥ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʘʩʧʝʢʪʽʣʝʨ: 

1. ʄʝʜʠʮʠʥʘ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʤʝʜʠʮʠʥʘʜʘ ʪᴇשʢʝʨʽʩ ʞʘʩʘʡ ʘʣʘʜʳ. ʄʳʩʘʣʳ, 

ʥʘʥʦʙᴇʣʰʝʢʪʝʨʜʽ ʜᴅʨʽ-ʜᴅʨʤʝʢʪʝʨʜʽ ʪʽʢʝʣʝʡ ץʘʞʝʪʪʽ ʞʘʩʫʰʘʣʘʨסʘ ʞʝʪʢʽʟʫ װʰʽʥ 

 ʘ ʙʦʣʘʜʳ, ʞʘʥʘʤʘ ᴅʩʝʨʣʝʨʜʽ ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ʝʤʜʝʫ ʪʠʽʤʜʽʣʽʛʽʥסʦʣʜʘʥʫץ

ʘʨʪʪʳʨʘʜʳ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʘʫʨʫʣʘʨʜʳ ʝʨʪʝ ʩʘʪʳʩʳʥʜʘ 

ʜʠʘʛʥʦʩʪʠʢʘʣʘʫסʘ, ʩʦʥʜʘʡ-ʘץ ץʘʪʝʨʣʽ ʽʩʽʢ, ʚʠʨʫʩʪʳץ ʘʫʨʫʣʘʨ ʤʝʥ ʛʝʥʝʪʠʢʘʣʳץ 

ʘʫʨʫʣʘʨʜʳ ʝʤʜʝʫʜʽש ʞʘשʘ ᴅʜʽʩʪʝʨʽʥ ʞʘʩʘʫסʘ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. 

2. ɾʘשʘ ʙʫʳʥ ʤʘʪʝʨʠʘʣʜʘʨʳ 
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ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʙʦʣʤʘʡʪʳʥ ʙʽʨʝʛʝʡ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʳʩʘʣʳ, ʙʽʨʝʛʝʡװʘ ʤסʘʩʠʝʪʪʝʨʽ ʙʘʨ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʩʘʫץ

ʦʧʪʠʢʘʣʳץ, ʵʣʝʢʪʨʣʽʢ ʞᴅʥʝ ʤʘʛʥʠʪʪʽʢ ץʘʩʠʝʪʪʝʨʽ ʙʘʨ ʤʘʪʝʨʠʘʣʜʘʨʤʝʥ ʙʽʨʛʝ 

ʘʫʳʨ, ʞʝשʽʣ ʞᴅʥʝ ʪʦʟʫסʘ ʪᴇʟʽʤʜʽ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ʄײʥʜʘʡ 

ʤʘʪʝʨʠʘʣʜʘʨ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʵʨʦסʘʨʳʰ, ɸʚʪʦʤʦʙʠʣʴ, 

ʵʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ײץʨʳʣʳʩʪʘ ץʦʣʜʘʥʳʣʘ ʘʣʘʜʳ[1]. 

3. ʕʥʝʨʛʝʪʠʢʘ ʞᴅʥʝ ʵʢʦʣʦʛʠʷ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש ʢᴇʤʝʛʽʤʝʥ ʢװʥ ʙʘʪʘʨʝʷʣʘʨʳʥʳש ʪʠʽʤʜʽʣʽʛʽʥ ʦʣʘʨʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ײץʥʳʥ ʪᴇʤʝʥʜʝʪʫ ʘʨץʳʣʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʞʘץʩʘʨʪʫסʘ ʙʦʣʘʜʳ. ʅʘʥʦʤʘʪʝʨʠʘʣʜʘʨ ʪʠʽʤʜʽʨʝʢ ʙʘʪʘʨʝʷʣʘʨ ʤʝʥ ʦʪʳʥ 

 ʦʣʜʘʥʳʣʘʜʳ. ʕʢʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷץ ʰʽʥ ʜʝװ ʪʘʨʳʥ ʞʘʩʘʫץʷʰʳײ

ʩʫ ʤʝʥ ʘʫʘʥʳ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʘʥ ʪʘʟʘʨʪʫסʘ, ʩʦʥʜʘʡ-ʘץ ץʘʣʜʳץʪʘʨʜʳ ץʘʡʪʘ 

ᴇשʜʝʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

4. ʕʣʝʢʪʨʦʥʠʢʘ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳʤʝʥ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ 

ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ ʙʦʡʳʥʰʘ ʟʘʤʘʥʘʫʠ ײץʨʳʣסʳʣʘʨʜʘʥ ʝʜᴅʫʽʨ ʘʩʳʧ ʪװʩʝʪʽʥ 

ʞʳʣʜʘʤ ʞᴅʥʝ ץʫʘʪʪʳ ʢʦʤʧʴʶʪʝʨʣʝʨ ײץʨʫסʘ ʙʦʣʘʜʳ. ʅʘʥʦʤʘʪʝʨʠʘʣʜʘʨ 

ʩʝʥʩʦʨʣʘʨʜʳש, ʩʝʥʩʦʨʣʘʨʜʳש ʞᴅʥʝ ʜʠʩʧʣʝʡʣʝʨʜʽש ʞʘשʘ ʪװʨʣʝʨʽʥʝ ᴅʢʝʣʫʽ 

ʤװʤʢʽʥ. 

5. ɸʟʳץ-ʪװʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʘʫʨʫʣʘʨסʘ, ʟʠʷʥʢʝʩʪʝʨʛʝ ʞᴅʥʝ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʥʝ 

ʪᴇʟʽʤʜʽ ʥʝײסʨʣʳʤ ʪᴇʟʽʤʜʽ ʜʘץʳʣʜʘʨʜʳ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʆʣʘʨʜʳ ʩʘץʪʘʫ 

ʤʝʨʟʽʤʽʥ ײʟʘʨʪʘʪʳʥ, ʩʦʥʜʘʡ-ʘץ ʨʝʩʫʨʩʪʘʨʜʳ ʪʠʽʤʜʽʨʝʢ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʦʪʳʨʳʧ, ʘʟʳץ-ʪװʣʽʢ ʩʘץʪʘʫ ʞװʡʝʣʝʨʽʥ 

ᴅʟʽʨʣʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. 

6. ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ײץʨʫ ᴅʣʝʫʝʪʽ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʥʝʡʨʦʥʜʳץ 

ʞʝʣʽʣʝʨ װʰʽʥ ʥʝײסʨʣʳʤ ץʫʘʪʪʳ ʞᴅʥʝʘʢʪʘʤ ʞװʡʝʣʝʨʜʽ ײץʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ 

ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʞʘשʘ ײץʨʳʣסʳʣʘʨ ʞʘʩʘʣʫʳ ʤװʤʢʽʥ. 

ʅʘʥʦʧʨʦʮʝʩʩʦʨʣʘʨ ʝʩʝʧʪʝʫʣʝʨʜʽ ʞʳʣʜʘʤʜʘʪʳʧ, AI ʦץʳʪʫ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫ 

ʢʝʟʽʥʜʝ ʵʥʝʨʛʠʷ ʰʳסʳʥʳʥ ʘʟʘʡʪʘ ʘʣʘʜʳ. 

7. ʂᴇʣʽʢʪʝʛʽ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ 

ʅʘʥʦʤʘʪʝʨʠʘʣʜʘʨ ʪʘʩʳʤʘʣʜʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥ ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʪʝ ʘʣʘʜʳ. 

ʄʳʩʘʣʳ, ʛʨʘʬʝʥ ʩʠʷץʪʳ ʥʘʥʦʢʘʨʙʦʥ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʘʚʪʦʤʦʙʠʣʴʜʝʨ, ײʰʘץʪʘʨ 

ʤʝʥ ʢʝʤʝʣʝʨ װʰʽʥ ᴇʪʝ ʞʝשʽʣ, ʙʽʨʘץ ʢʝʨʝʤʝʪ ʙʝʨʽʢ ʢʦʥʩʪʨʫʢʮʠʷʣʘʨ ʞʘʩʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ[2]. ɹײʣ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳʥʳש ʩʘʣʤʘסʳʥ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʪʫʛʝ, 

ʦʣʘʨʜʳש ʦʪʳʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʞᴅʥʝ ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳʥʳש 

ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʵʣʝʢʪʨʦʤʦʙʠʣʴʜʝʨʜʽש ʘʢʢʫʤʫʣʷʪʦʨʣʘʨʳʥ 

ʞʘץʩʘʨʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ʦʣʘʨʜʳ ץʦʣ ʞʝʪʽʤʜʽ ʞᴅʥʝ ʪʠʽʤʜʽ ʝʪʝʜʽ. 

ɾʘץʩʘʨʪʳʣסʘʥ ʥʘʥʦʤʘʪʝʨʠʘʣʜʳ ʙʘʪʘʨʝʷʣʘʨ װʣʢʝʥ ʩʳʡʳʤʜʳʣʳץ ʧʝʥ ʢʽʰʽʨʝʢ 

ᴇʣʰʝʤʜʝʨʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʜʳ, ʙײʣ ʜʠʘʧʘʟʦʥ ʤʝʥ ʟʘʨʷʜʪʘʫ ʞʳʣʜʘʤʜʳסʳʥ 

ʘʨʪʪʳʨʘʜʳ. 

8. ʅʘʥʦʨʦʙʦʪʪʘʨ ʞᴅʥʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ 



154 
 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש ʜʘʤʫʳʤʝʥ ʙʦʣʘʰʘץʪʘ ʤʦʣʝʢʫʣʘʣʳץ ʜʝשʛʝʡʜʝ ᴅʨʪװʨʣʽ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʡ ʘʣʘʪʳʥ ʥʘʥʦʨʦʙʦʪʪʘʨʜʳש ʜʘʤʫʳ ʤװʤʢʽʥ. ʄʳʩʘʣʳ, 

ʤײʥʜʘʡ ʨʦʙʦʪʪʘʨʜʳ ʤʝʜʠʮʠʥʘʜʘ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʫ, ʨʘʢ ʢʣʝʪʢʘʣʘʨʳʥ ʞʦʶ 

ʥʝʤʝʩʝ ʪʽʧʪʽ ʟʘץʳʤʜʘʣסʘʥ ʤװʰʝʣʝʨʜʽ ʞᴇʥʜʝʫ װʰʽʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʥʘʥʦʨʦʙʦʪʪʘʨʜʳ ᴇʟʽʥ-ᴇʟʽ ʝʤʜʝʡʪʽʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞʘʩʘʫ 

 ʥʜʘʡײʜʘʡʜʘ ʤסʘʥ ʞʘסʘʥ ʥʝʤʝʩʝ ʪʦʟסʳʤʜʘʣץʘ ʙʦʣʘʜʳ. ɿʘסʰʽʥ ʧʘʡʜʘʣʘʥʫװ

ʤʘʪʝʨʠʘʣ ʥʘʥʦʨʦʙʦʪʪʘʨʜʳש ʘʨץʘʩʳʥʜʘ ײץʨʳʣʳʤʳʥ "ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫʛʝ" 

 .ʟʘʨʪʘʜʳ[3]ײ ʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥ ʝʜᴅʫʽʨץ שʣ ʦʙʲʝʢʪʽʣʝʨʜʽײʘʙʽʣʝʪʪʽ ʙʦʣʘʜʳ, ʙץ

9. ᴆʥʜʽʨʽʩʪʝʛʽ ʞᴅʥʝ 3D ʙʘʩʳʧ ʰʳסʘʨʫʜʘסʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʣʘʨ 

3D ʙʘʩʳʧ ʰʳסʘʨʫʜʘ ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʜᴅʣʽʨʝʢ, ʙʝʨʽʢ ʞᴅʥʝ 

ʬʫʥʢʮʠʦʥʘʣʜʳ ʥʳʩʘʥʜʘʨʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʅʘʥʦʙᴇʣʰʝʢʪʝʨ ʤʝʥ 

ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨʜʳ ʜᴅʣʜʽʛʽ ʞʦסʘʨʳ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʛʽ ʞʦסʘʨʳ ʙᴇʣʰʝʢʪʝʨʜʽ ʞʘʩʘʫ 

 ʦʣʜʘʥʫץ ʘ ʙʦʣʘʜʳ. ᴆʥʜʽʨʽʩʪʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳסʰʽʥ ʧʘʡʜʘʣʘʥʫװ

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʘ ʤʝʥ ʨʦʙʦʪʦʪʝʭʥʠʢʘ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʪʳʥ ʞʦסʘʨʳ 

ᴇʥʽʤʜʽʣʽʛʽ ʙʘʨ ʤʠʥʠʘʪʶʨʘʣʳײץ ץʨʳʣסʳʣʘʨʜʳ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ[4]. 

10. ʅʘʥʦʬʘʨʤʘʮʝʚʪʠʢʘ ʞᴅʥʝ ʙʠʦʩʝʥʩʦʨʣʘʨ 

ʅʘʥʦʬʘʨʤʘʮʝʚʪʠʢʘ-ʙײʣ ʙʝʣʩʝʥʜʽ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʞᴅʥʝ 

ʥʘʥʦʙᴇʣʰʝʢʪʝʨʜʽ ʜᴅʨʽ-ʜᴅʨʤʝʢʪʝʨʜʽ ʪʽʢʝʣʝʡ ץʘʞʝʪʪʽ ʞʘʩʫʰʘʣʘʨסʘ ʥʝʤʝʩʝ 

ʦʨʛʘʥʜʘʨסʘ ʞʝʪʢʽʟʫ װʰʽʥ ץʦʣʜʘʥʫʜʳ ʢᴇʟʜʝʡʪʽʥ ʙʘסʳʪ. ʄײʥʜʘʡ ʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʩʦʟʳʣʤʘʣʳ ʘʫʨʫʣʘʨʜʳ, ʠʥʬʝʢʮʠʷʣʘʨʜʳ ʝʤʜʝʫʛʝ, ʩʦʥʜʘʡ-ʘץ ץʘʪʝʨʣʽ ʽʩʽʢʪʝʨʜʽ 

ʝʤʜʝʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. ʅʘʥʦʙᴇʣʰʝʢʪʝʨ ʞʘʩʫʰʘʣʘʨסʘ ʝʥʽʧ, ʽʩʽʢ ʪʽʥʜʝʨʽʥʝ 

ʩʝʣʝʢʪʠʚʪʽ ᴅʩʝʨ ʝʪʝ ʘʣʘʜʳ, ʩʘʫ ʞʘʩʫʰʘʣʘʨʜʳש ʟʘץʳʤʜʘʥʫʳʥ ʘʟʘʡʪʘʜʳ, ʙײʣ 

ʝʤʜʝʫ ʪʠʽʤʜʽʣʽʛʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳ(ʩʫʨ.1). 

 

 
 

ʉʫʨʝʪ 1 ï ʄʝʜʠʮʠʥʘ ʩʘʣʘʩʳʥʜʘסʳ ʥʘʦʪʝʭʥʦʣʦʛʠʷʣʘʨ 

 

ʆʩʳʣʘʡʰʘ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ סʳʣʳʤ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷ ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʜʽש 

ʙʘʨʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥʝ ʙʽʨʽʢʪʽʨʽʣʝʪʽʥ ʙʦʣʘʰʘץץʘ ʞʦʣ ʘʰʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙײʣ 

ʤװʤʢʽʥ ʙʦʣʘʪʳʥ ʪᴅʫʝʢʝʣʜʝʨʜʽ ʘʟʘʡʪʘ ʦʪʳʨʳʧ, ʘʜʘʤʟʘʪץʘ ʙʘʨʳʥʰʘ ʧʘʡʜʘ 

ᴅʢʝʣʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʤʝʥ ʨʝʪʪʝʫʛʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʧʝʥ ץʘʨʘʫʜʳ 

ʪʘʣʘʧ ʝʪʝʜʽ. 
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Peʟʶʤe: ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʞʠʟʥʠ ʠ 

ʨʘʙʦʪʳ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʥʦ ʜʣʷ ʝʛʦ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

Summary: The Internet of Things has significant potential to improve life and work in 

various fields, but for its successful development it is necessary to solve the problems of security, 

compatibility, data protection and regulation. 
 

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ (IoT) ð ʙײʣ ײץʨʳʣסʳʣʘʨ ʤʝʥ ʦʙʲʝʢʪʽʣʝʨ ʠʥʪʝʨʥʝʪ 

ʘʨץʳʣʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʝ, ʞʠʥʘʡ ʞᴅʥʝ ʙʘʡʣʘʥʳʩʘ ʘʣʘʪʳʥ ʪײʞʳʨʳʤʜʘʤʘ. ɹײʣ 

ʙʘסʳʪ ʪײʨʤʳʩʪʳײץ ץʨʳʣסʳʣʘʨʜʘʥ ʙʘʩʪʘʧ ᴇʥʝʨʢᴅʩʽʧ ʧʝʥ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʩʘʣʘʣʘʨʳʥʘ ʜʝʡʽʥ ᴅʨ ʪװʨʣʽ ʩʘʣʘʣʘʨʜʘ ʙʝʣʩʝʥʜʽ ʜʘʤʳʧ ʢʝʣʝʜʽ[1]. ɼʝʛʝʥʤʝʥ, 

ʘʡʪʘʨʣʳץʪʘʡ ᴅʣʝʫʝʪʢʝ ץʘʨʘʤʘʩʪʘʥ, IoT ʙʦʣʘʰʘץʪʘ ʦʥʳ ʩᴅʪʪʽ ץʦʣʜʘʥʫ װʰʽʥ 

ʰʝʰʽʣʫʽ ʢʝʨʝʢ ʙʽʨץʘʪʘʨ ץʦשʳʨʘʫʣʘʨסʘ ʪʘʧ ʙʦʣʘʜʳ. 

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥʽש ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ (IoT) 

ɸץʳʣʜʳ ץʘʣʘʣʘʨ 

ʀʥʬʨʘײץʨʳʣʳʤʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: IoT ץʘʣʘʣʘʨʜʳ ʘץʳʣʜʳ ʞᴅʥʝ ʪʠʽʤʜʽ 

ʝʪʝ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʢᴇʣʽʢʪʽ, ʞʘʨʳץʪʘʥʜʳʨʫʜʳ, ʩʫʤʝʥ ʞʘʙʜʳץʪʘʫʜʳ ʞᴅʥʝ 

 ʳʣʳ. ʉʝʥʩʦʨʣʘʨ ʪʨʘʬʠʢʪʽץʡʝʩʽ ʘʨװʘʨʫ ʞץʳʣʜʳ ʙʘʩץʪʘʨʜʳ ʞʠʥʘʫʜʳ ʘץʘʣʜʳץ

ʙʘץʳʣʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʙʘסʜʘʨʰʘʤʜʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʨʝʪʪʝʡ ʘʣʘʜʳ, 

ʵʥʝʨʛʠʷʥʳ ʪײʪʳʥʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʘʜʳ ʞᴅʥʝ ʪʽʧʪʽ ץʘʣʘʥʳש ʵʢʦʞװʡʝʣʝʨʽʥ 

ʙʘʩץʘʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʕʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽ: IoT ײץʨʳʣסʳʣʘʨ ʵʥʝʨʛʠʷʥʳ ʪײʪʳʥʫʜʳ ʘʡʪʘʨʣʳץʪʘʡ 

ʪᴇʤʝʥʜʝʪʫʽ ʤװʤʢʽʥ, ʤʳʩʘʣʳ, ץʘʟʽʨʛʽ ץʘʞʝʪʪʽʣʽʢʪʝʨʛʝ ʙʝʡʽʤʜʝʣʝʪʽʥ ʞʳʣʳʪʫ, 

ʞʘʨʳץʪʘʥʜʳʨʫ ʞᴅʥʝ ʘʫʘʥʳ ʙʘʧʪʘʫ ʞװʡʝʣʝʨʽ ʘʨץʳʣʳ, ʥᴅʪʠʞʝʩʽʥʜʝ ʢᴇʤʽʨץʳʰץʳʣ 

ʛʘʟʳʥʳש ʰʳסʘʨʳʥʜʳʣʘʨʳ ʘʟʘʷʜʳ. 

ɸץʳʣʜʳ װʡʣʝʨ 

ʇʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: װʡʣʝʨʜʝ IoT ʪײʨʤʳʩʪʳץ ʪʝʭʥʠʢʘʥʳ 

(ʞʘʨʳץʪʘʥʜʳʨʫ, ʞʳʣʳʪʫ, ʞʝʣʜʝʪʫ) ʙʘʩץʘʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ᴇʤʽʨ ʩװʨʫʛʝ 
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 שʳʪʳʥʘ ʥʝʤʝʩʝ ʘʜʘʤʜʘʨʜʳץʳʣʘʨ ʪᴅʫʣʽʢ ʫʘסʨʳʣײפ .ʜʘʡ ʞʘʩʘʡʜʳסʦʣʘʡʣʳ ʞʘץ

ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ץʦʨʰʘסʘʥ ʦʨʪʘ ʧʘʨʘʤʝʪʨʣʝʨʽʥ, ʩʦʥʳש ʽʰʽʥʜʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʝʥ ʳʣסʘʣʜʳʣʳץʪʳ ʜʝʨʙʝʩ ʨʝʪʪʝʡ ʘʣʘʜʳ. 

 ʘʨʫץʘʣʳʩ ʩʝʥʩʦʨʣʘʨʳ ʞᴅʥʝ ʢʽʨʫʜʽ ʙʘʩסʦʟץ ,ʘʫʽʧʩʽʟʜʽʢ: ʢʘʤʝʨʘʣʘʨפ

ʞװʡʝʣʝʨʽ ʩʠʷץʪʳ ʘץʳʣʜʳ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽʥ ʩʳʨʪץʳ ץʘʫʽʧʪʝʨʜʝʥ ץʦʨסʘʫʜʳ 

ʞʘץʩʘʨʪʫ װʰʽʥ ʙʽʨ ʞʝʣʽʛʝ ʙʽʨʽʢʪʽʨʫʛʝ ʙʦʣʘʜʳ. 

ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ 

ʅʘץʪʳ ʫʘץʳʪʪʘסʳ ʜʝʥʩʘʫʣʳץʪʳ ʙʘץʳʣʘʫ: IoT ɼʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʩʘʧʘʩʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʞʘץʩʘʨʪʘ ʘʣʘʜʳ. ʂʠʽʣʝʪʽʥ ײץʨʳʣסʳʣʘʨ ʤʝʥ ʩʝʥʩʦʨʣʘʨʜʳש 

ʢᴇʤʝʛʽʤʝʥ ʧʘʮʠʝʥʪʪʝʨʜʽש ʜʝʥʩʘʫʣʳסʳʥ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʘץʳʣʘʫסʘ 

ʙʦʣʘʜʳ (ʤʳʩʘʣʳ, ץʘʥʜʘסʳ ץʘʥʪ, ץʘʥ ץʳʩʳʤʳ, ʀʤʧʫʣʴʩ) ʞᴅʥʝ ʫʘץʪʳʣʳ ʘʨʘʣʘʩʫ 

 .ʰʽʥ ʜᴅʨʽʛʝʨʣʝʨʛʝ ʜʝʨʝʢʪʝʨʜʽ ʞʽʙʝʨʫʛʝ ʙʦʣʘʜʳװ

 ʳʣʘʨʳ ʜᴅʨʽʛʝʨʣʝʨʛʝ ʧʘʮʠʝʥʪʪʝʨʜʽסʨʳʣײץ ʪʘʥ ʜʠʘʛʥʦʩʪʠʢʘ: IoTץʪʳץʘʰʳפ

 ʣ ᴅʩʽʨʝʩʝײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙװʘ ʞᴅʥʝ ʝʤʜʝʫʛʝ ʤסʪʘʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʫץʪʳץʘʰʳץ

ʰʘʣסʘʡ ʥʝʤʝʩʝ ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ ʤʘשʳʟʜʳ. 

ᴆʥʝʨʢᴅʩʽʧ 4.0 

ᴆʥʜʽʨʽʩʪʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ: ᴇʥʝʨʢᴅʩʽʧʪʝ IoT ʧʨʦʮʝʩʪʝʨʜʽ ʙʘʩץʘʨʫ, 

ᴇʥʜʽʨʽʩʪʽʢ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ, ʞʘʙʜʳץʪʳש ʢװʡʽʥ ʙʘץʳʣʘʫ ʞᴅʥʝ ʘץʘʫʣʘʨʜʳ 

ʙʦʣʞʘʫ (ʙʦʣʞʘʤʜʳ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ) װʰʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨʜʽ 

ʝʥʛʽʟʫʛʝ ʳץʧʘʣ ʝʪʝʜʽ. 

ɾʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥ ʙʘʩץʘʨʫ: IoT ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽʥ ʙʘʩץʘʨʫʜʳש ʜᴅʣʜʽʛʽ ʤʝʥ 

ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘ ʦʪʳʨʳʧ, ᴇʥʜʽʨʽʩ ʧʝʥ ʞʝʪʢʽʟʫʜʽש ʙʘʨʣʳץ ʢʝʟʝשʜʝʨʽʥʜʝ 

ʪʘʫʘʨʣʘʨ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʙʘץʳʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʂᴇʣʽʢ ʞᴅʥʝ ʣʦʛʠʩʪʠʢʘ 

ɸʚʪʦʥʦʤʜʳ ʘʚʪʦʤʦʙʠʣʴʜʝʨ: IoT ʘʚʪʦʥʦʤʜʳ ʢᴇʣʽʢʪʝʨʜʽ ʜʘʤʳʪʫʜʘ ʰʝʰʫʰʽ 

ʨᴇʣ ʘʪץʘʨʘʜʳ, ʦʣʘʨ ʙʘʩץʘ ʢᴇʣʽʢʪʝʨʤʝʥ ʞᴅʥʝ ʠʥʬʨʘײץʨʳʣʳʤʤʝʥ ᴇʟ ʙʝʪʽʥʰʝ 

ʙʘʡʣʘʥʳʩʘ ʘʣʘʜʳ, ץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʪʠʽʤʜʽ ʞʦʣ ץʦʟסʘʣʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɸץʳʣʜʳ ʢᴇʣʽʢ ʞװʡʝʣʝʨʽ: IoT ʢᴇʤʝʛʽʤʝʥ ʪʨʘʬʠʢʪʽ ʙʘʩץʘʨʫʜʳ ʞʘץʩʘʨʪʫסʘ, 

ʞʦʣʜʘʨʜʳש ʢװʡʽʥ ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢʪʽ ʞʘץʩʘʨʪʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, 

ʞװʡʝʣʝʨ ʞװʨʛʽʟʫʰʽʣʝʨʛʝ ʢʝʧʪʝʣʽʩʪʝʨ, ʘʧʘʪʪʘʨ ʥʝʤʝʩʝ ʘʫʘ-ʨʘʡʳ ʪʫʨʘʣʳ ʝʩʢʝʨʪʫʽ 

ʤװʤʢʽʥ. 

ʀʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳ (IoT)ʤᴅʩʝʣʝʣʝʨʽ 

 ʘʫסʦʨץ ʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽפ

 ʘʥʳʩʳסʦʨץ ʳʣʘʨʳ ʢᴇʙʽʥʝʩʝסʨʳʣײץ ʪʘʨ: IoTץʳ ʦʩʘʣʜʳסʳʣʘʨʜʘסʨʳʣײפ

ʞʝʪʢʽʣʽʢʩʽʟ ʝʩʢʽʨʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ʧʘʡʜʘʣʘʥʘʜʳ, ʙײʣ ʦʣʘʨʜʳ 

ʢʠʙʝʨʰʘʙʫʳʣʜʘʨסʘ ʦʩʘʣ ʝʪʝʜʽ. IoT ײץʨʳʣסʳʣʘʨʳʥ ʙײʟʫ ʜʝʨʙʝʩ ʜʝʨʝʢʪʝʨʜʽש ʘסʳʧ 

ʢʝʪʫʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʰʘʙʫʳʣʜʘʨʜʳ (ʤʳʩʘʣʳ, ʙʦʪʥʝʪʪʝʨ) ʞװʨʛʽʟʫ ʤʘץʩʘʪʳʥʜʘ 

 .ʤʢʽʥ[2]װʘ ᴅʢʝʣʫʽ ʤסʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫסʨʳʣײץ

ʂᴇʧʪʝʛʝʥ ʢʽʨʫ ʥװʢʪʝʣʝʨʽ: ʝʛʝʨ ײץʨʳʣסʳʣʘʨ ʜײʨʳʩ ץʦʨסʘʣʤʘʩʘ, ʙװʢʽʣ IoT 

ʞװʡʝʩʽ ʦʩʘʣ ʙʦʣʫʳ ʤװʤʢʽʥ. ɾʝʣʽʜʝ ײץʨʳʣסʳʣʘʨ ʥʝײסʨʣʳʤ ʢᴇʧ ʙʦʣʩʘ, 

ʜʝʨʝʢʪʝʨʜʽש ʙײʟʳʣʫʳ ʤʝʥ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨ ץʘʫʧʽ ʩʦײסʨʣʳʤ ʞʦסʘʨʳ ʙʦʣʘʜʳ. 

ʉʪʘʥʜʘʨʪʪʘʨʜʳש ʙʦʣʤʘʫʳ 

ʂᴇʧʪʝʛʝʥ ʭʘʪʪʘʤʘʣʘʨ ʤʝʥ ʧʣʘʪʬʦʨʤʘʣʘʨ: ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ IoT 

 ʣ ʦʣʘʨʜʳ ʙʽʨʽʢʪʽʨʫ ʤʝʥײʙ ,ץʘʡ ʩʪʘʥʜʘʨʪ ʞʦסשʰʽʥ ʙʽʨʳװ ʳʣʘʨʳסʨʳʣײץ
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 ʨʣʽװʳʣʘʨʳ ᴅʨ ʪסʨʳʣײץ שʨʣʽ ᴇʥʜʽʨʫʰʽʣʝʨʜʽװʠʳʥʜʘʪʘʜʳ. ᴄʨ ʪץ ʡʣʝʩʽʤʜʽʣʽʢʪʽװ

ʭʘʪʪʘʤʘʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ ʞᴅʥʝ ᴅʨ ʪװʨʣʽ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ ץʦʣʜʘʥʘ ʘʣʘʜʳ, 

ʙײʣ ʦʣʘʨʜʳ ʙʽʨʪײʪʘʩ ʵʢʦʞװʡʝʛʝ ʙʽʨʽʢʪʽʨʫʜʽ ץʠʳʥʜʘʪʘʜʳ. 

 ʙʦʣʤʘʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ שʡʣʝʩʽʤʜʽʣʽʢ ʤᴅʩʝʣʝʣʝʨʽ: ʩʪʘʥʜʘʨʪʪʘʨʜʳת

ʩʝʥʩʦʨʣʘʨ, ʩʤʘʨʪ װʡ ײץʨʳʣסʳʣʘʨʳ ʥʝʤʝʩʝ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʣʝʨʽ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ 

IoT ײץʨʳʣסʳʣʘʨʳ ʙʽʨ ʞװʡʝʜʝ ʜײʨʳʩ ʞײʤʳʩ ʽʩʪʝʤʝʫʽ ʤװʤʢʽʥ. 

 ʞᴅʥʝ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ ץʧʠʷʣʳʣʳײפ

ɼʝʨʝʢʪʝʨʜʽ ʞʘʧʧʘʡ ʞʠʥʘʫ: IoT ײץʨʳʣסʳʣʘʨ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש 

ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʽ ʪʫʨʘʣʳ ʢᴇʧʪʝʛʝʥ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʡʜʳ ð ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽ 

ʪʫʨʘʣʳ ʘץʧʘʨʘʪʪʘʥ ʜʝʥʩʘʫʣʳץ ʧʝʥ ʪײʪʳʥʫʰʳʣʳץ ᴅʜʝʪʪʝʨʛʝ ʜʝʡʽʥ[3]. ɹײʣ 

 ʣ ʜʝʨʝʢʪʝʨײʳʟʘʜʳ, ᴅʩʽʨʝʩʝ ʝʛʝʨ ʙסʪʫ ץʜʘʫʰʳʣʳשʘʪʳʩʪʳ ʘʣʘץ ʘץץʧʠʷʣʳʣʳײץ

ʙײʣʪʪʘ ʩʘץʪʘʣʩʘ ʥʝʤʝʩʝ װʰʽʥʰʽ ʪײʣסʘʣʘʨסʘ ʙʝʨʽʣʩʝ. 

ɸסʳʧ ʢʝʪʫ ʞᴅʥʝ ʨץײʩʘʪʩʳʟ ʢʽʨʫ ץʘʫʧʽ: ʝʛʝʨ IoT ײץʨʳʣסʳʣʘʨʳʥʜʘסʳ 

ʜʝʨʝʢʪʝʨ ʜײʨʳʩ ץʦʨסʘʣʤʘʩʘ, ʦʣʘʨʜʳש ʘסʳʧ ʢʝʪʫ ץʘʫʧʽ ʙʘʨ. ʄʳʩʘʣʳ, ײץʨʳʣסʳʥʳ 

ʙײʟסʘʥ ʢʝʟʜʝ ʰʘʙʫʳʣʜʘʫʰʳʣʘʨ ʞʝʢʝ ʘץʧʘʨʘʪץʘ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ ʥʝʤʝʩʝ 

 .ʘʨʘ ʘʣʘʜʳץʳʣʘʨʜʳ ʙʘʩסʨʳʣײץ

ʕʥʝʨʛʝʪʠʢʘʣʳץ ʪʠʽʤʜʽʣʽʢ 

ɹʘʪʘʨʝʷ ʤᴅʩʝʣʝʣʝʨʽ: ʢᴇʧʪʝʛʝʥ IoT ײץʨʳʣסʳʣʘʨʳ װʥʝʤʽ ʘʫʳʩʪʳʨʫʜʳ ʥʝʤʝʩʝ 

 ʤʳʩײʤʳʩ ʽʩʪʝʡʜʽ. ʊᴅʫʣʽʢ ʙʦʡʳ ʞײʘʞʝʪ ʝʪʝʪʽʥ ʙʘʪʘʨʝʷʣʘʨʜʘ ʞץ ʘʡʪʘ ʟʘʨʷʜʪʘʫʜʳץ

ʽʩʪʝʡʪʽʥ ײץʨʳʣסʳʣʘʨ װʰʽʥ (ʤʳʩʘʣʳ, ʩʝʥʩʦʨʣʘʨ ʥʝʤʝʩʝ ץʘʫʽʧʩʽʟʜʽʢ ʢʘʤʝʨʘʣʘʨʳ) 

ʙײʣ ʤᴅʩʝʣʝ ʙʦʣʫʳ ʤװʤʢʽʥ. ױʟʘץ ʤʝʨʟʽʤʜʽ ʧʝʨʩʧʝʢʪʠʚʘʜʘ ʪʠʽʤʜʽʨʝʢ ʞᴅʥʝ ײʟʘץץʘ 

ʩʦʟʳʣʘʪʳʥ ʙʘʪʘʨʝʷʣʘʨʜʳ ᴅʟʽʨʣʝʫ IoT ʜʘʤʫʳʥʳש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 ,ʤʢʽʥװʪʳʥʫʳ ʤײʫʘʪ ʪץ ʪʘʡץʳʣʘʨʳ ʘʡʪʘʨʣʳסʨʳʣײץ ʪʳʥʫ: ʢʝʡʙʽʨ IoTײʫʘʪ ʪפ

ᴅʩʽʨʝʩʝ ʦʣʘʨ װʥʝʤʽ ʞײʤʳʩ ʽʩʪʝʧ ʪײʨʩʘ. ʕʥʝʨʛʠʷʥʳ װʥʝʤʜʝʡʪʽʥ ʰʝʰʽʤʜʝʨʜʽ 

ᴅʟʽʨʣʝʫ IoT-ʪʽ ʞʘʧʧʘʡ ʝʥʛʽʟʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ ʙʦʣʘʜʳ, ᴅʩʽʨʝʩʝ ʰʘʣסʘʡ ʥʝʤʝʩʝ 

ʞʝʪʫ ץʠʳʥ ʞʝʨʣʝʨʜʝ. 

ɾʝʣʽʣʽʢ ʰʝʢʪʝʫʣʝʨ 

ʀʥʪʝʨʥʝʪʢʝ ʪᴅʫʝʣʜʽʣʽʢ: ʢᴇʧʪʝʛʝʥ IoT ײץʨʳʣסʳʣʘʨʳ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ װʰʽʥ 

ʪײʨʘץʪʳ ʠʥʪʝʨʥʝʪ ʙʘʡʣʘʥʳʩʳʥ ץʘʞʝʪ ʝʪʝʜʽ, ʙײʣ ʙʘʡʣʘʥʳʩ װʟʽʣʛʝʥ ʥʝʤʝʩʝ 

ʞʝʣʽʥʽש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ ʰʝʢʪʝʣʛʝʥ ʞʘסʜʘʡʜʘ ץʠʳʥʜʳץ ʪʫʜʳʨʫʳ ʤװʤʢʽʥ. ɹײʣ 

ʢװʥʜʝʣʽʢʪʽ ץʦʩʳʤʰʘʣʘʨ װʰʽʥ ʜʝ (ʤʳʩʘʣʳ, ʘץʳʣʜʳ װʡʣʝʨ), ʩʦʥʜʘʡ-ʘץ ʜʝʥʩʘʫʣʳץ 

ʩʘץʪʘʫ ʞᴅʥʝ ᴇʥʝʨʢᴅʩʽʧ ʩʠʷץʪʳ ʤʘשʳʟʜʳ ʩʘʣʘʣʘʨ װʰʽʥ ʤʘשʳʟʜʳ. 

ɾʝʣʽʥʽש ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽ: IoT ײץʨʳʣסʳʣʘʨ ʢᴇʧʪʝʛʝʥ ʜʝʨʝʢʪʝʨʜʽ 

ʰʳסʘʨʘʜʳ, ʝʛʝʨ ʦʣʘʨ ʤײʥʜʘʡ ʞװʢʪʝʤʝʣʝʨ װʰʽʥ ʦשʪʘʡʣʘʥʜʳʨʳʣʤʘʩʘ, 

 ʢʪʝʣʫʽʥʝ ᴅʢʝʣʫʽװʰʘʤʘʜʘʥ ʪʳʩ ʞ שʨʳʣʳʤʜʘʨʜʳײץʳ ʞʝʣʽʣʽʢ ʠʥʬʨʘסʦʣʜʘʥʳʩʪʘץ

ʤװʤʢʽʥ[4]. 

ʕʪʠʢʘ ʞᴅʥʝ ʨʝʪʪʝʫ 

ᴄʤʙʝʙʘʧ ʝʨʝʞʝʣʝʨ ʤʝʥ ʝʨʝʞʝʣʝʨʜʽש ʙʦʣʤʘʫʳ: ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ IoT 

 ʨʣʽ ʝʣʜʝʨ ʤʝʥװʣ ᴅʨʪײɹ .ץʪʳ ʞᴅʥʝ ᴅʤʙʝʙʘʧ ʝʨʝʞʝʣʝʨ ʞʦץʦʣʜʘʥʫʜʳ ʨʝʪʪʝʡʪʽʥ ʥʘץ

ʘʡʤʘץʪʘʨʜʘ ʪʝʭʥʦʣʦʛʠʷʥʳ ʝʥʛʽʟʫʜʽ ץʠʳʥʜʘʪʘʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʜʝʨʝʢʪʝʨʜʽ 

 ʜʳ ʙʝʣʛʽʩʽʟʜʽʢשʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤᴅʩʝʣʝʣʝʨʽʥʜʝ ʟʘץ ʘʫʽʧʩʽʟʜʽʢʪʽץ ʘʫ ʞᴅʥʝסʦʨץ

ʪʫʜʳʨʘʜʳ. 
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ɼʝʨʝʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ ʵʪʠʢʘʩʳ: ʜʝʨʝʢʪʝʨʜʽ ʵʪʠʢʘʣʳץ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ 

 ᴇʤʽʨʽ ʪʫʨʘʣʳ שʪʘʫ ʤᴅʩʝʣʝʣʝʨʽ, ᴅʩʽʨʝʩʝ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳץʪʳ ʩʘץʧʠʷʣʳʣʳײץ

ʞʠʥʘʣʘʪʳʥ ʜʝʨʝʢʪʝʨʜʽװ שʣʢʝʥ ʢᴇʣʝʤʽ ʢʦʥʪʝʢʩʪʽʥʜʝ ᴇʟʝʢʪʽ ʙʦʣʘ ʪװʩʫʜʝ. 

ɼʝʨʝʢʪʝʨʜʽץ שʘʣʘʡ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥʳ ʞᴅʥʝ ʦʣʘʨסʘ ʢʽʤ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʪʳʥʳ 

ʪʫʨʘʣʳ ʘʰʳץʪʳץʪʳש ʙʦʣʤʘʫʳ װʣʢʝʥ ʤᴅʩʝʣʝ ʙʦʣʫʳ ʤװʤʢʽʥ. 

 ʦʨʳʪʳʥʜʳפ

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ ᴇʤʽʨ ʩװʨʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ, ʵʥʝʨʛʠʷ ʪʠʽʤʜʽʣʽʛʽʥ 

ʘʨʪʪʳʨʫ ʞᴅʥʝ ʞʘשʘ ʙʠʟʥʝʩ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʘʨץʳʣʳ ʢᴇʧʪʝʛʝʥ 

ʩʘʣʘʣʘʨʜʳ ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʪʫʛʝ ʫᴅʜʝ ʙʝʨʝʜʽ. ɸʣʘʡʜʘ, ʙײʣ ᴅʣʝʫʝʪʪʽ ʽʩʢʝ ʘʩʳʨʫ 

 שʞᴅʥʝ ʨʝʪʪʝʫʜʽ שʘʨʫʜʳץʜʝʨʝʢʪʝʨʜʽ ʙʘʩ ,שʡʣʝʩʽʤʜʽʣʽʢʪʽװ ,שʘʫʽʧʩʽʟʜʽʢʪʽץ ʰʽʥװ

ʥʝʛʽʟʛʽ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ ץʘʞʝʪ. ᴄʟʽʨʣʝʫʰʽʣʝʨ ʤʝʥ ʩʘʷʩʘʪʢʝʨʣʝʨʜʽש 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ץʘʥʘסʘʪʪʘʥʜʳʨʘ ʘʣʘʪʳʥ ʞᴅʥʝ ץʘʫʽʧʩʽʟʜʽʢ 

ʩʪʘʥʜʘʨʪʪʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ץʘʫʽʧʩʽʟ, ʪʠʽʤʜʽ ʞᴅʥʝ ʵʪʠʢʘʣʳץ IoT ʰʝʰʽʤʜʝʨʽʥ 

ʞʘʩʘʫ ʘʨץʳʣʳ ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫʽ ʤʘשʳʟʜʳ. 
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ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ XXI ϤʘʩʳʨʜʘϤʳ ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪϮʨʣʝʨʽ ʤʝʥ ʦʣʘʨʜʳϬ 

Ϩʦʣʜʘʥʳʣʫ ʩʘʣʘʣʘʨʳ ʞʘʡʣʳ ʤϸʣʽʤʝʪʪʝʨ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ XXI ʚʝʢʘ ʠ 

ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

 

Cloud technologies in education are the use of Internet resources and services 

for storing, processing and exchanging data, as well as for organizing the educational 

process. Cloud technologies allow educational institutions and students to work with 

information and resources remotely, with minimal infrastructure costs and without 

being tied to a physical location[1]. 

Advantages of cloud technologies in education: 
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Accessibility and mobility 

Cloud services allow students, students and teachers to access educational 

materials and platforms from anywhere in the world via the Internet. This means that 

learning is not limited to just physical presence in the classroom or on campus. 

Students can continue their studies at home or in any other places with internet 

access, which makes learning more flexible. 

Saving resources 

Educational institutions do not need to spend money on buying expensive 

equipment or maintaining server infrastructure, since all data is stored and processed 

on cloud platforms. 

Instead of using local servers and hard drives, educational institutions can rent 

cloud resources, which significantly reduces capital costs. 

Simplify collaboration 

Cloud services support the collaboration of students and teachers: joint 

document editing, file sharing, and collective projects. Examples: Google Drive, 

Microsoft OneDrive, Dropbox. 

In the cloud system, you can store all the necessary materials and provide 

access to them to several users at once, which speeds up the exchange of information 

and allows effective interaction on distance learning. 

Data backup and security 

Cloud services usually offer automatic backup functions, which reduces the 

risk of data loss (for example, due to hardware failures or other unforeseen 

circumstances). 

Modern cloud providers provide a high level of data security, including 

encryption and protection against unauthorized access[2]. 

Flexibility and scalability 

Cloud technologies make it easy to scale resources depending on the needs of 

an educational institution. For example, if there is a need for additional data storage 

or expansion of computing power, this can be done quickly and without the need to 

purchase new equipment(fig.1). 

 

 
 

Figure 1 ï Cloud technologies 
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Personalization of the educational process 

Platforms for personalized learning can be implemented in cloud systems. For 

example, with the help of adaptive educational technologies, data on the 

achievements and needs of each student is collected and analyzed, which allows you 

to adjust the learning process to his individual needs and interests. 

Interactive and multimedia resources 

Cloud technologies allow you to create and use multimedia educational 

materials such as video lectures, presentations, animations and interactive simulators 

available via the Internet. 

This supports a more effective perception of information and a variety of forms 

of learning. 

Simplification of educational process management 

Grades, questionnaires, reports, and other training materials can be stored in 

the cloud. Teachers and administrative staff can easily track student progress, store 

and share curricula, curricula and other documents. 

Learning management software (for example, learning management systems, 

or LMS ð Learning Management Systems) can be hosted in the cloud, providing 

simpler and more centralized management of the learning process. 

The use of cloud technologies in education: 

Cloud platforms for distance learning Cloud services are widely used for online 

courses, lectures, seminars and trainings. Examples: 

Google Classroom: Provides tools for managing classes, sharing materials, and 

evaluating student work. 

Moodle: An online course creation platform that provides a variety of tools for 

communicating, evaluating, and monitoring student progress. 

Canvas, Blackboard: educational platforms with extensive capabilities for 

creating interactive courses, tests, forums and other educational resources. 

Cloud-based collaboration tools 

Google Docs, Sheets, Slides: Allow students and teachers to work on 

documents, spreadsheets and presentations in real time, comment and edit them 

together. 

Microsoft Office 365: Provides similar features for working with documents, 

spreadsheets, presentations, and mail. 

Storage and exchange of educational materials 

Cloud storages such as Google Drive, Dropbox, and OneDrive allow students 

and teachers to securely store educational materials (presentations, articles, videos) 

and share them with other users[3]. 

Adaptive and personalized learning 

Cloud platforms using artificial intelligence can adapt learning depending on 

the level of knowledge of students, offering personalized assignments and materials 

to consolidate the material passed. 

Examples: Programming learning platforms such as Khan Academy or 

Duolingo use cloud technologies to provide adaptive and interactive lessons. 
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Platforms for online exams and testing 

With the help of cloud services, you can create, conduct and evaluate tests, 

exams and surveys online. This speeds up the knowledge verification process and 

simplifies the analysis of the results. 

Example: Quizlet, Testmoz and Kahoot! ð platforms that allow you to create 

and conduct various types of tests and quizzes in the cloud. 

Learning Management and Analytics 

Educational institutions can use cloud-based solutions to monitor student 

academic performance, attendance, and analyze their activity using analytical tools. 

Examples: Power BI and other analytical tools integrated with educational 

platforms can help in collecting and analyzing data about the learning process. 

Examples of successful use of cloud technologies in education[4]: 

Educational institutions in different countries actively use cloud technologies 

to organize online learning, both in the context of the COVID-19 pandemic and in 

everyday life. For example, many schools and universities have switched to the 

Google Classroom and Microsoft Teams platforms to organize lectures, seminars, 

exchange materials and communication between students and teachers. 

Cloud-based education platforms such as Coursera, edX and Udacity provide 

access to online courses from leading universities and organizations around the 

world. They allow students to get a high-level education without leaving home. 

Conclusion: cloud technologies have a significant impact on education in the 

21st century, expanding opportunities for flexible, accessible and effective learning. 

They create new forms of interaction and learning, allowing each student and teacher 

to work more productively and at a pace convenient for themselves. In the future, 

cloud technologies will continue to evolve, offering new solutions for education and 

opening up new horizons for teachers and students. 
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Peʟʶʤe: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʘʞʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʩʬʝʨʝ ʪʝʝʣʢʦʤʤʫʥʠʢʘʮʠʡ. 

Summary: This article discusses the importance and benefits of using artificial intelligence 

in the field of communication. 
 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʞװʡʝʣʝʨʽ, ʞʘʣʧʳ ʘʣסʘʥʜʘ, ʘʜʘʤʥʳץ שʘʙʽʣʝʪʽ ʜʝʧ 

ʩʘʥʘʣʘʪʳʥ ʰʳסʘʨʤʘʰʳʣʳץ ʬʫʥʢʮʠʷʣʘʨʜʳ ʦʨʳʥʜʘʫ ץʘʩʠʝʪʽ ʙʘʨ ʞװʡʝʣʝʨ 

ʨʝʪʽʥʜʝ ʘʥʳץʪʘʣʘʜʳ[1]. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨסʘ ʪʠʽʤʜʽʣʽʢʪʽ, 

 ʘ ʢᴇʤʝʢʪʝʩʝʜʽ ʞᴅʥʝסʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫץ ʘʫʽʧʩʽʟʜʽʢʪʽ ʞᴅʥʝץ

ʠʥʥʦʚʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽ ʞʝʜʝʣʜʝʪʝʜʽ. ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש 

ʜʘʤʫʳʤʝʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʘʨ ʙʘʨסʘʥ ʩʘʡʳʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʙʦʣʘ ʙʘʩʪʘʡʜʳ, 

ʙײʣ ʙʠʟʥʝʩ ʧʝʥ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ װʰʽʥ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʜʘסʳ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʘʨʪʳץʰʳʣʳץʪʘʨʳ: 

ʆʧʝʨʘʮʠʷʣʳץ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ: AI ʙʽʨʥʝʰʝ ʧʨʦʮʝʩʪʝʨʜʽ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ ʦʧʝʨʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽײץ שʥʳʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ ʞᴅʥʝ ʞʝʣʽʛʝ ʞʘʫʘʧ ʙʝʨʫ ʫʘץʳʪʳʥ ʞʳʣʜʘʤʜʘʪʘʜʳ. 

ʆʧʝʨʘʮʠʷʣʳץ ʰʳסʳʥʜʘʨʜʳש ʪᴇʤʝʥʜʝʫʽ: ʧʨʦʮʝʩʪʝʨʜʽ ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ 

 ʳʟʤʝʪץ ץʣ ʪʝʭʥʠʢʘʣʳײʘʞʝʪʪʽʣʽʛʽʥ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʪʝʜʽ, ʙץ ʤʳʩ ʞʘʩʘʫײʦʣʤʝʥ ʞץ

ʢᴇʨʩʝʪʫ ʰʳסʳʥʜʘʨʳʥ ʘʟʘʡʪʘʜʳ. 

 ʨʘʫʣʘʨʳʥʘײʩ שʪʳʥʫʰʳʣʘʨʜʳײʩʘʨʪʫ: ʪץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʧʘʩʳʥ ʞʘפ

ɾʳʣʜʘʤ ʞᴅʥʝ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʞʘʫʘʧ ʙʝʨʫ, ʭʘʦʩ ʧʝʥ ʚʠʨʪʫʘʣʜʳ ʢᴇʤʝʢʰʽʣʝʨʜʽ 

ʧʘʡʜʘʣʘʥʫ ʪײʪʳʥʫʰʳʣʘʨʜʳץ שʘʥʘסʘʪʪʘʥʫʳʥ ʞʘץʩʘʨʪʘʜʳ. 

ɹʦʣʞʘʤʜʳʣʳץ ʞᴅʥʝ ᴇʥʽʤʜʽʣʽʢ: AI ʧʨʦʙʣʝʤʘʣʘʨסʘ ʞʘʫʘʧ ʙʝʨʽʧ ץʘʥʘ 

 ʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʙʦʣʞʘʤסʟʽʣʫʽʥ ʙʦʣʜʳʨʤʘʫװ שʘʪʘʨ ʞʝʣʽʥʽץ ʦʡʤʘʡʜʳ, ʩʦʥʳʤʝʥץ

ʞʘʩʘʡ ʘʣʘʜʳ[2]. 

ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫʜʽ ʞʝʜʝʣʜʝʪʫ: ɾʀ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʢʦʤʧʘʥʠʷʣʘʨסʘ 5G, Ios ʞᴅʥʝ ʢʚʘʥʪʪʳץ ʙʘʡʣʘʥʳʩ ʩʠʷץʪʳ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ 

ʪʝʟʽʨʝʢ ʙʝʡʽʤʜʝʣʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʜʘ ɸʀ ץʦʣʜʘʥʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳ  

1. ɾʝʣʽʥʽ ʙʘʩץʘʨʫ ʞᴅʥʝ ʦשʪʘʡʣʘʥʜʳʨʫ AI ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʞʝʣʽʣʝʨʜʽ ʙʘʩץʘʨʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʦשʪʘʡʣʘʥʜʳʨʫʜʘ ʤʘשʳʟʜʳ 

ʨᴇʣ ʘʪץʘʨʘʜʳ: * ɾʝʣʽʥʽש ʢװʡʽʥ ʙʦʣʞʘʫ ʞᴅʥʝ ʙʘץʳʣʘʫ: AI ʪʨʘʬʠʢ, ʞװʢʪʝʫ ʞᴅʥʝ 

ʙʘʩץʘ ʧʘʨʘʤʝʪʨʣʝʨ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʘʨץʳʣʳ ʞʝʣʽʜʝʛʽ ʳץʪʠʤʘʣ 

ʤᴅʩʝʣʝʣʝʨʜʽ ʦʣʘʨ ʧʘʡʜʘ ʙʦʣסʘʥסʘ ʜʝʡʽʥ ʙʦʣʞʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. ʄʳʩʘʣʳ, 

ʄʘʰʠʥʘʣʳץ ʦץʳʪʫ ʘʣʛʦʨʠʪʤʜʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʞʝʣʽʜʝʛʽ ʳץʪʠʤʘʣ ʢʝʜʝʨʛʽʣʝʨʜʽ 

ʘʥʳץʪʘʫסʘ, ʞװʢʪʝʤʝʥʽש ʰʳשʳʥ ʙʦʣʞʘʫסʘ ʞᴅʥʝ ʙסײʘʥ ʘʣʜʳʥ-ʘʣʘ ʜʘʡʳʥʜʘʣʫסʘ 

ʙʦʣʘʜʳ.  
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- ʀʥʪʝʣʣʝʢʪʫʘʣʜʳ ʤʘʨʰʨʫʪʪʘʫ: AI ʘʣʛʦʨʠʪʤʜʝʨʽ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ 

ʪʨʘʬʠʢʪʽ ʪʘʣʜʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʢʽʜʽʨʽʩʪʝʨʜʽ, ʧʘʢʝʪʪʝʨʜʽש ʞʦסʘʣʫʳʥ ʞᴅʥʝ ʞʝʣʽʥʽש 

ʙײʟʳʣʫʳʥ ʘʟʘʡʪʫ װʰʽʥ ʦʥʳ ʪʠʽʤʜʽ ʤʘʨʰʨʫʪʪʘʨ ʘʨץʳʣʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ץʘʡʪʘ 

ʙʘסʳʪʪʘʡ ʘʣʘʜʳ.  

- ʉᴅʪʩʽʟʜʽʢʪʝʨʜʽ ʙʦʣʞʘʫ: ʞʝʣʽʣʽʢ ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʛʽ ʩᴅʪʩʽʟʜʽʢʪʝʨʜʽ ʙʦʣʞʘʫ 

 ץʞʝʣʽʣʝʨ ʥʝʤʝʩʝ ʙʘʟʘʣʳ ץʪʳ-ʦʧʪʠʢʘʣʳץʦʣʜʘʥʫ (ʤʳʩʘʣʳ, ʪʘʣʰʳץ ʰʽʥ AIװ

ʩʪʘʥʮʠʷʣʘʨ) ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨסʘ ʘץʘʫʣʳץʪʘʨʜʳ ɽʣʝʫʣʽ 

ʩᴅʪʩʽʟʜʽʢʪʝʨʛʝ ᴅʢʝʣʤʝʩ ʙײʨʳʥ ʪװʟʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

2. ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ʙʘʩץʘʨʫ (AIOps) Aiops (Artificial 

Intelligence for IT Operations) ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʘʪ ʦʧʝʨʘʮʠʷʣʘʨʳʥ ʙʘʩץʘʨʫʜʳ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞᴅʥʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʠʥʬʨʘײץʨʳʣʳʤʜʘʨʜʳ ʙʘץʳʣʘʫ 

  :ʰʽʥ AI ʧʘʡʜʘʣʘʥʘʜʳװ

- ʆץʠסʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘʥʳץʪʘʫ ʞᴅʥʝ ʞʦʶ: AIOps ʞװʡʝʣʝʨʽ 

ʞʝʣʽʜʝʛʽ ʘʫʳʪץʫʣʘʨʜʳ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘʥʳץʪʘʡ ʘʣʘʜʳ, ʘץʘʫʣʘʨʜʳש ʳץʪʠʤʘʣ 

ʩʝʙʝʧʪʝʨʽʥ ʘʥʳץʪʘʡ ʘʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ ʞʦʶ װʰʽʥ ץʘʜʘʤʜʘʨ ʞʘʩʘʡ ʘʣʘʜʳ 

(ʤʳʩʘʣʳ, ʞʘʙʜʳץʪʳ ץʘʡʪʘ ʞװʢʪʝʫ ʥʝʤʝʩʝ ʞװʢʪʝʤʝʥʽ ץʘʡʪʘ ʙᴇʣʫ ʩʮʝʥʘʨʠʡʣʝʨʽʥ 

ʽʩʢʝ ץʦʩʫ).  

- ᴆʟʛʝʨʽʩʪʝʨ ʤʝʥ ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʨʜʳ ʙʘʩץʘʨʫ: AI ʞװʡʝʛʝ ʳץʪʠʤʘʣ ᴅʩʝʨʜʽ 

ʪʘʣʜʘʫ ʞᴅʥʝ ʩᴅʪʩʽʟʜʽʢ ʥʝʤʝʩʝ ʪʦץʪʘʧ ץʘʣʫ ץʘʫʧʽʥ ʘʟʘʡʪʫ ʘʨץʳʣʳ ʞʝʣʽʣʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʙʘʩץʘʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ.  

3. ʂʣʠʝʥʪʪʽʢ ץʳʟʤʝʪ ʞᴅʥʝ ʯʘʪ-ʙʦʪʪʘʨ AI ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʢʦʤʧʘʥʠʷʣʘʨʜʘ ʪײʪʳʥʫʰʳʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫʜʽ ʞʘץʩʘʨʪʫ װʰʽʥ ʙʝʣʩʝʥʜʽ 

  :ʦʣʜʘʥʳʣʘʜʳץ

- ʏʘʪʙʦʪʪʘʨ ʞᴅʥʝ ʚʠʨʪʫʘʣʜʳ ʢᴇʤʝʢʰʽʣʝʨ: AI ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʢʣʠʝʥʪʪʝʨʜʽש 

ʢᴇʧʪʝʛʝʥ ʩײʨʘʫʣʘʨʳʥ ʰʝʰʝ ʘʣʘʪʳʥ ʯʘʪʙʦʪʪʘʨʜʳ ײץʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʤʳʩʘʣʳ, 

ʙʘʣʘʥʩʪʳ ʪʝʢʩʝʨʫ, ץʳʟʤʝʪʪʝʨʜʽ ʦʨʥʘʪʫ ʥʝʤʝʩʝ ʪʝʭʥʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ, 

ʘʜʘʤʥʳש ʘʨʘʣʘʩʫʳʥʩʳʟ. ɹײʣ ᴅʜʝʪʪʝʛʽ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʰʝʰʫʜʽ ʝʜᴅʫʽʨ 

ʞʳʣʜʘʤʜʘʪʘʜʳ ʞᴅʥʝ ʦʧʝʨʘʪʦʨʣʘʨסʘ ʞװʢʪʝʤʝʥʽ ʘʟʘʡʪʘʜʳ.  

- ʊʘʙʠסʠ ʪʽʣʜʝʛʽ ʩײʨʘʫʣʘʨʜʳ ᴇשʜʝʫ (NLP): AI ʪײʪʳʥʫʰʳʣʘʨʜʳש ʤᴅʪʽʥʜʽʢ 

ʥʝʤʝʩʝ ʜʘʫʳʩʪʳץ ʩײʨʘʫʣʘʨʳʥ ʪʠʽʤʜʽ ᴇשʜʝʫʛʝ, ʢʦʥʪʝʢʩʪʪʽ ʪװʩʽʥʫʛʝ ʞᴅʥʝ 

ʩײʨʘץʪʘʨסʘ ʜײʨʳʩ ʞʘʫʘʧ ʙʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʪײʪʳʥʫʰʳʣʘʨʜʳש ᴇʟʘʨʘ 

ᴅʨʝʢʝʪʪʝʩʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ.  

- ʊײʪʳʥʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʙʦʣʞʘʫ: ʪײʪʳʥʫʰʳʣʘʨʜʳש ʤʽʥʝʟ-

 ʳʣʳ AIץʳʟʤʝʪʪʝʨʽʥ ʧʘʡʜʘʣʘʥʫ ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʫ ʘʨץ שʳʥ ʞᴅʥʝ ʦʣʘʨʜʳץʣײץ

 ʳʟʤʝʪʪʝʨ ʥʝʤʝʩʝ ʧʘʢʝʪʪʽץ ʦʩʳʤʰʘץ ʘʞʝʪʪʽʣʽʢʪʝʨʜʽ ʙʦʣʞʘʡ ʘʣʘʜʳ ʞᴅʥʝץ

ʞʘץʩʘʨʪʫ ʩʠʷץʪʳ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʰʝʰʽʤʜʝʨʜʽ ײʩʳʥʘ ʘʣʘʜʳ.  

 ʘʣʘʫʳץ שʡʝʣʝʨʽ ʞᴅʥʝ ʞʝʢʝʣʝʥʜʽʨʫ AI ʢʣʠʝʥʪʪʝʨʛʝ ʦʣʘʨʜʳװʩʳʥʳʩ ʞױ .4

ʤʝʥ ʤʽʥʝʟ-ײץʣץʳʥ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʞʝʢʝ ײʩʳʥʳʩʪʘʨ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ:  

- ɾʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʪʘʨʠʬʪʝʨ ʤʝʥ ײʩʳʥʳʩʪʘʨ: AI ʞװʡʝʣʝʨʽ 

ʪײʪʳʥʫʰʳʣʘʨʜʳץ שʳʟʤʝʪʪʝʨʜʽ ʪײʪʳʥʫ ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʡ ʘʣʘʜʳ (ʤʳʩʘʣʳ, ʆʣʘʨ 

 שʘ ʝסʳʟʤʝʪʪʝʨʜʽ ʙʝʣʩʝʥʜʽʨʝʜʽ) ʞᴅʥʝ ʦʣʘʨץ ʘʥʜʘʡץ ,ʘʥʰʘ ʪʨʘʬʠʢʪʽ ʧʘʡʜʘʣʘʥʘʜʳץ

  .ʩʳʥʘ ʘʣʘʜʳײ ʦʣʘʡʣʳ ʪʘʨʠʬʪʝʨ ʤʝʥ ʧʘʢʝʪʪʝʨʜʽץ

- ʄʘʟʤײʥʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ: IPTV ץʳʟʤʝʪʪʝʨʽʥ, ʘסʳʥʜʳץ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳ 

ʞᴅʥʝ ʙʘʩץʘ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ץʳʟʤʝʪʪʝʨʜʽ ײʩʳʥʘʪʳʥ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 
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ʢʦʤʧʘʥʠʷʣʘʨ װʰʽʥ AI ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʦʣʘʨʜʳץ שʳʟʳסʫʰʳʣʳץʪʘʨʳ ʤʝʥ 

ʰʦʣʫ ʪʘʨʠʭʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʤʘʟʤײʥʜʳ ײʩʳʥʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ.  

 ʢʦʤʧʘʥʠʷʣʘʨ ץʜʝʫ (Big Data) ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳשʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽ ᴇת .5

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ, ʪʨʘʬʠʢ ʞᴅʥʝ ʞʝʣʽʥʽש ʞײʤʳʩʳ ʪʫʨʘʣʳ ʢᴇʧʪʝʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ 

ʞʠʥʘʡʜʳ. AI ʦʩʳ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ:  

- ʊײʪʳʥʫʰʳʣʘʨʜʳש ʤʽʥʝʟ-ײץʣץʳʥ ʪʘʣʜʘʫ: AI ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʤʽʥʝʟ-

 ʘʥʜʘʡץ ʘ ʞᴅʥʝסʘʣʘʫʣʘʨʳʥ ʪʘʣʜʘʫץ שʘ, ʦʣʘʨʜʳסʪʘʫץʣʛʽʣʝʨʜʽ ʘʥʳװ ʳסʳʥʜʘץʣײץ

  .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽװʘ ʤסʳʩʳ ʢʝʣʝʪʽʥʽʥ ʙʦʣʞʘʫץʳʩʳ ʥʝʤʝʩʝ ʘʞʳʨʘʪץʦʩץ ʳʟʤʝʪʪʝʨʜʽץ

- ɾʝʣʽʣʽʢ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ: ʞʝʣʽʜʝʛʽ ʪʨʘʬʠʢ ʜʝʨʝʢʪʝʨʽʥ 

ᴇשʜʝʫ ʞᴅʥʝ ʪʘʣʜʘʫ װʰʽʥ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ ʤʝʥ ʘʥʘʣʠʪʠʢʘʥʳ ʧʘʡʜʘʣʘʥʫ 

ʦʧʝʨʘʪʦʨʣʘʨסʘ ʦʥʳש ʞײʤʳʩʳʥ ʦשʪʘʡʣʘʥʜʳʨʫסʘ, ʰʘʤʘʜʘʥ ʪʳʩ ʞװʢʪʝʤʝʣʝʨʜʽש 

ʘʣʜʳʥ ʘʣʫסʘ ʞᴅʥʝ ʪʦץʪʘʧ ץʘʣʫʜʳ ʘʟʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  

6. ʊʨʘʬʠʢʪʽ ʙʦʣʞʘʫ ʞᴅʥʝ ʞװʢʪʝʤʝʥʽ ʙʘʩץʘʨʫ ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞʝʣʽʜʝʛʽ 

ʪʨʘʬʠʢʪʽ ʙᴇʣʫʜʽ ʦשʪʘʡʣʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ:  

- ɽש ʞʦסʘʨʳ ʞװʢʪʝʤʝʣʝʨʜʽ ʙʦʣʞʘʫ: AI ʘʣʛʦʨʠʪʤʜʝʨʽ ʝש ʞʦסʘʨʳ 

ʞװʢʪʝʤʝʣʝʨʜʽ ʙʦʣʞʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʣʜʳʥ ʘʣʫ װʰʽʥ ʞʝʣʽʥʽ ʘʣʜʳʥ ʘʣʘ 

ʦשʪʘʡʣʘʥʜʳʨʫ װʰʽʥ ᴇʪʢʝʥ ʪʨʘʬʠʢ ʜʝʨʝʢʪʝʨʽʥ ʪʘʣʜʘʡʜʳ. ʄʳʩʘʣʳ, ʤʘʢʩʠʤʘʣʜʳ 

ʙʝʣʩʝʥʜʽʣʽʢ ʢʝʟʝשʜʝʨʽʥʜʝ (ʤʳʩʘʣʳ, ʙץײʘʨʘʣʳץ ʩʧʦʨʪʪʳץ ʽʩ-ʰʘʨʘʣʘʨ ʥʝʤʝʩʝ 

ʢʦʥʮʝʨʪʪʝʨ ʢʝʟʽʥʜʝ) ʙʝʣʛʽʣʽ ʙʽʨ ʘʡʤʘץʪʘʨסʘ ʢᴇʙʽʨʝʢ ʨʝʩʫʨʩʪʘʨ ʞʽʙʝʨʫʛʝ ʙʦʣʘʜʳ.  

- ɼʠʥʘʤʠʢʘʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʙʘʩץʘʨʫ: AI ʞװʡʝʣʝʨʽ ʪײʨʘץʪʳʣʳץ ʧʝʥ 

ʦשʪʘʡʣʳ ᴇʥʽʤʜʽʣʽʢʪʽ ʩʘץʪʘʫ װʰʽʥ, ᴅʩʽʨʝʩʝ ʪײʪʳʥʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽ 

ᴇʟʛʝʨʛʝʥ ʢʝʟʜʝ, ʅʘץʪʳ ʫʘץʳʪʪʘסʳ ʞʝʣʽ ʨʝʩʫʨʩʪʘʨʳʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ץʘʡʪʘ ʙᴇʣʝ 

ʘʣʘʜʳ.  

7. ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ AI ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʞʝʣʽʣʝʨʜʝ 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʪʽ ʢװʰʝʡʪʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ[3]:  

- ʅʘץʪʳ ʫʘץʳʪʪʘסʳ ץʘʫʽʧʪʝʨʜʽ ʘʥʳץʪʘʫ: AI ʞװʡʝʣʝʨʽ ʢʠʙʝʨʰʘʙʫʳʣʜʘʨʜʳ 

(ʤʳʩʘʣʳ, DDoS ʰʘʙʫʳʣʜʘʨʳ ʥʝʤʝʩʝ ʨץײʩʘʪʩʳʟ ʢʽʨʫ) ʢᴇʨʩʝʪʫʽ ʤװʤʢʽʥ ʢװʜʽʢʪʽ 

ᴅʨʝʢʝʪʪʝʨʜʽ ʥʝʤʝʩʝ ʘʫʳʪץʫʣʘʨʜʳ ʘʥʳץʪʘʫ װʰʽʥ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʞʝʣʽ ʜʝʨʝʢʪʝʨʽ 

ʤʝʥ ʧʘʡʜʘʣʘʥʫʰʳ ᴅʨʝʢʝʪʪʝʨʽʥ ʪʘʣʜʘʡ ʘʣʘʜʳ.  

- ʆץʠסʘʣʘʨסʘ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʞʘʫʘʧ ʙʝʨʫ: ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞװʡʝʣʝʨʽ 

ʟʠʷʥʜʳ ʪʨʘʬʠʢʪʽ ʙסײʘʪʪʘʫ, ʞץײʪʳʨסʘʥ ʪװʡʽʥʜʝʨʜʽ ʦץʰʘʫʣʘʫ ʥʝʤʝʩʝ ץʦʨסʘʥʳʩ 

ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʙʝʣʩʝʥʜʽʨʫ ʩʠʷץʪʳ ץʘʫʽʧʪʝʨʜʽ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ 

ʰʘʨʘʣʘʨʳʥ ץʦʣʜʘʥʘ ʘʣʘʜʳ.  

- ʆʩʘʣʜʳץʪʘʨʜʳ ʪʘʣʜʘʫ: AI ʞʝʣʽʥʽש ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʪʘʣʜʘʡ ʘʣʘʜʳ ʞᴅʥʝ 

ʳץʪʠʤʘʣ ʦʩʘʣʜʳץʪʘʨʜʳ ʘʥʳץʪʘʡ ʘʣʘʜʳ, ʦʣʘʨʜʳ ʟʠʷʥʢʝʩʪʝʨ ʧʘʡʜʘʣʘʥʙʘʩ ʙײʨʳʥ 

ʦʣʘʨʜʳ ʰʝʰʫ ʞʦʣʜʘʨʳʥ ײʩʳʥʘʜʳ.  

8. ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ (IoT) ʞᴅʥʝ 5G ʞʝʣʽʣʝʨʽ Ai ʟʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽʥ (IoT) 

ʞᴅʥʝ 5G ʞʝʣʽʣʝʨʽʥ ʜʘʤʳʪʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ:  

- IoT ײץʨʳʣסʳʣʘʨʳʥ ʦשʪʘʡʣʘʥʜʳʨʫ: IoT ʞʘסʜʘʡʳʥʜʘ ʢᴇʧʪʝʛʝʥ ץʦʩʳʣסʘʥ 

 שʳʣʘʨʜʳ ʦʣʘʨʜʳסʨʳʣײץ ʥʜʘʡײʳʟʜʳ, ʘʣ AI ʤשʘʨʫ ʤʘץʨʳʩ ʙʘʩײʳʣʘʨʜʳ ʜסʨʳʣײץ

ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥ ʞʘץʩʘʨʪʫ, ʵʥʝʨʛʠʷʥʳ ʪײʪʳʥʫʜʳ ʘʟʘʡʪʫ ʞᴅʥʝ ʙʘʪʘʨʝʷʥʳש 

  .ʘ ʢᴇʤʝʢʪʝʩʝʜʽסʘʨʫץʳʣʳ ʙʘʩץʟʘʨʪʫ ʘʨײ ʳʟʤʝʪ ʝʪʫ ʤʝʨʟʽʤʽʥץ

- 5G ʞʝʣʽʩʽʥ ʙʘʩץʘʨʫ: 5G ʞʝʣʽʣʝʨʽ ʞʦסʘʨʳ ץʦʩʳʣʳʤ ʪʳסʳʟʜʳסʳʥ ʞᴅʥʝ 

ʪʨʘʬʠʢʪʽש ᴇʟʛʝʨʫʽʥʝ ʪʝʟ ʙʝʡʽʤʜʝʣʫʜʽ ץʘʞʝʪ ʝʪʝʜʽ. AI ʦʩʳʥʜʘʡ ʞʝʣʽʣʝʨʜʽ ʙʘʩץʘʨʫ, 
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ʤʘʨʰʨʫʪʪʘʫʜʳ ʦשʪʘʡʣʘʥʜʳʨʫ ʞᴅʥʝ ʢʽʜʽʨʽʩʪʝʨʜʽ ʘʟʘʡʪʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʫʳ 

ʤװʤʢʽʥ, ʙײʣ ʙʘʡʣʘʥʳʩ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. 
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ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ ʊʈɸɼʀʎʀʆʅʅʓʍ ʀ ʉʆɺʈɽʄɽʅʅʓʍ ʄɽʊʆɼʆɺ 

ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʆɹʈɸɿʆɺ 

 

ʄʘʨʘʣʦʚ ɸ. ɸ. 

ʂʘʟʘʭʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʟʥʝʩʘ ʠʤʝʥʠ ʂ. ʂʫʣʘʞʘʥʦʚʘ,  

ɸʩʪʘʥʘ ʛ., ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘʜʘ ʙʝʡʥʝʥʽ ʪʘʥʫ ϸʜʽʩʪʝʨʽ ʞϸʥʝ ʦʣʘʨʜʳ ʽʩʢʝ ʘʩʳʨʫϤʘ ʘʨʥʘʣϤʘʥ 

ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʥʽ ϸʟʽʨʣʝʫ ʤϸʩʝʣʝʩʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘϨʘʣʘʜʘ ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ 

ʪʘʣʜʘʫ ϸʜʽʩʽ (PCA) ʞϸʥʝ Ϩʦʣʜʘʫ ʚʝʢʪʦʨʣʘʨʳʥʳϬ ϸʜʽʩʽ (SVM) ʩʠʷϨʪʳ ʜϸʩʪϮʨʣʽ ϸʜʽʩʪʝʨ, 

ʩʦʥʜʘʡ-ʘϨ ʪʝʨʝϬʜʝʪʽʣʛʝʥ ʦϨʳʪʫʜʳϬ ʟʘʤʘʥʘʫʠ ϸʜʽʩʪʝʨʽ ï ʢʦʥʚʦʣʶʮʠʷʣʳϨ ʥʝʡʨʦʥʜʳϨ ʞʝʣʽʣʝʨ 

(CNN) ʤʝʥ ʛʝʥʝʨʘʪʠʚʪʽʢ Ϩʘʨʩʳʣʘʩ ʞʝʣʽʣʝʨ (GAN) ʪʘʣʜʘʥʘʜʳ. ϷʜʽʩʪʝʨʜʽϬ ʪʠʽʤʜʽʣʽʛʽ, 

Ϩʦʣʜʘʥʫ ʘʷʩʳ ʞϸʥʝ ʝʩʝʧʪʝʫ ʨʝʩʫʨʩʪʘʨʳʥʘ Ϩʦʡʳʣʘʪʳʥ ʪʘʣʘʧʪʘʨʳʥʘ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ 

ʞʘʩʘʣʳʧ, ϸʨ ϸʜʽʩʪʽϬ ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʘʥʳϨʪʘʣʘʜʳ. ɹʝʡʥʝʥʽ ʪʘʥʫ 

ϸʜʽʩʪʝʨʽʥʽϬ ʤʝʜʠʮʠʥʘ ʞϸʥʝ Ϻʥʜʽʨʽʩʪʽʢ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʩʠʷϨʪʳ ʩʘʣʘʣʘʨʜʘ Ϩʦʣʜʘʥʳʣʫʳ 

Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ϧʦʨʳʪʳʥʜʳʜʘ ʙʝʡʥʝʥʽ ʪʘʥʫ ʜϸʣʜʽʛʽ ʤʝʥ ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘϨʩʘʪʳʥʜʘ 

ʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʣʝʨʜʽ ʞʝʪʽʣʜʽʨʫʜʽϬ ʞϸʥʝ ʦʩʳ ʙʘϤʳʪʪʘ ʟʝʨʪʪʝʫʣʝʨʜʽ ʞʘʣϤʘʩʪʳʨʫʜʳϬ 

ʤʘϬʳʟʜʳʣʳϤʳ ʘʪʘʧ Ϻʪʽʣʝʜʽ. 

Summary: This article focuses on the study of image recognition methods and the 

development of an information system for their implementation. It examines traditional methods 

such as Principal Component Analysis (PCA) and Support Vector Machines (SVM) alongside 

modern deep learning approaches, including Convolutional Neural Networks (CNN) and 

Generative Adversarial Networks (GAN). A comparative analysis is conducted to assess their 

effectiveness, applicability, and computational requirements, highlighting the strengths and 

limitations of each. The article also explores the application of image recognition methods in 

various fields, including medicine and industrial automation. The conclusion emphasizes the 

importance of further research and the refinement of information systems to improve the accuracy 

and efficiency of image recognition. 

 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʩʪʘʣʦ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʢʘʢ ʤʝʜʠʮʠʥʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ 

ʪʨʘʥʩʧʦʨʪ. ʅʘʧʨʠʤʝʨ, ʚ ʤʝʜʠʮʠʥʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʠ 
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ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, ʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ð ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, 

ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ ʠ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ 

ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA) ʠ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM), ʧʦʢʘʟʘʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʘʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ (CNN) ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ (GAN), ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ. ɺ 

ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʦʙʦʠʭ 

ʧʦʜʭʦʜʦʚ. 

ʀʩʪʦʨʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʚʦʩʭʦʜʠʪ ʢ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ, ʢʦʛʜʘ 

ʚʧʝʨʚʳʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʩʪʘʣ ʧʝʨʩʝʧʪʨʦʥ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʌʨʵʥʢʦʤ ʈʦʟʝʥʙʣʘʪʪʦʤ ʚ 1957 ʛʦʜʫ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʧʝʨʚʳʤ 

ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɺ 1960-ʭ ʠ 1970-ʭ ʛʦʜʘʭ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʧʨʠʟʥʘʢʦʚ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʦʟʜʥʝʝ, ʩ ʨʘʟʚʠʪʠʝʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʧʦʷʚʠʣʠʩʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (SVM) ʠ 

ʘʥʘʣʠʟ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA) [1]. 

 

 
 

ʈʠʩʫʥʦʢ 1- ʆʧʠʩʘʥʠʝ ʢʣʘʩʩʦʚ ʚ ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ʉ ʥʘʯʘʣʘ XXI ʚʝʢʘ ʥʘ ʩʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʦʜʭʦʜʘʤ ʧʨʠʰʣʠ ʤʝʪʦʜʳ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʉʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (CNN), ʧʨʝʜʣʦʞʝʥʥʳʝ ʗʥʦʤ 

ʃʝʢʫʥʦʤ, ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʜʘʯʘʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ, ʪʘʢʠʝ ʢʘʢ GAN ʠ ʪʨʘʥʩʬʦʨʤʝʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʟʘʜʘʯ. 

ʄʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ PCA, SVM ʠ k-NN, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʷ CNN, GAN ʠ ʪʨʘʥʩʬʦʨʤʝʨʳ. ʇʝʨʚʳʝ 
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ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦʛʜʘ 

ʢʘʢ ʚʪʦʨʳʝ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʚʳʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʙʦʣʴʰʠʭ 

ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: ʪʦʯʥʦʩʪʴ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ, ʦʙʫʯʘʝʤʦʩʪʴ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʘʥʥʳʤ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ [2]. ʕʪʠ 

ʢʨʠʪʝʨʠʠ ʧʦʤʦʛʘʶʪ ʦʮʝʥʠʪʴ, ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʘ ʢʦʛʜʘ ʵʬʬʝʢʪʠʚʥʝʝ ʧʨʠʤʝʥʷʪʴ ʧʦʜʭʦʜʳ ʥʘ ʦʩʥʦʚʝ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 1- ʉʨʘʚʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ 

ʄʝʪʦʜʳ ʆʧʠʩʘʥʠʝ ʇʨʠʤʝʨʳ ʇʨʝʠʤʫʱʝʩʪʚʘ ʆʛʨʘʥʠʯʝʥʠʷ 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʄʝʪʦʜʳ 

ʘʥʘʣʠʟʘ 

ʧʨʠʟʥʘʢʦʚ 

ɺʳʜʝʣʝʥʠʝ 

ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʢʠ 

PCA, ʣʠʥʝʡʥʳʡ 

ʜʠʩʢʨʠʤʠʥʘʥʪʥ

ʳʡ ʘʥʘʣʠʟ 

(LDA)  

ʋʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʥʦʩʪʠ 

ʜʘʥʥʳʭ 

ʆʛʨʘʥʠʯʝʥʥʘʷ 

ʪʦʯʥʦʩʪʴ ʥʘ 

ʩʣʦʞʥʳʭ ʜʘʥʥʳʭ 

ɸʣʛʦʨʠʪʤʳ 

ʢʣʘʩʩʠʬʠʢʘʮʠ

ʠ 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ 

ʦʩʥʦʚʝ 

ʚʳʜʝʣʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ SVM, k-NN, 

ʥʘʠʚʥʳʡ 

ʙʘʡʝʩʦʚʩʢʠʡ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

ɺʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʧʨʠ 

ʥʝʙʦʣʴʰʠʭ 

ʦʙʲʝʤʘʭ 

ʜʘʥʥʳʭ 

ɿʘʚʠʩʷʪ ʦʪ ʨʫʯʥʦʛʦ 

ʚʳʜʝʣʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ 

ɼʦʩʪʦʠʥʩʪʚʘ 

ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʇʦʜʭʦʜʷʪ ʜʣʷ 

ʟʘʜʘʯ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ 

ʥʝʙʦʣʴʰʠʤʠ 

ʜʘʥʥʳʤʠ 

ʅʠʟʢʠʝ 

ʨʝʩʫʨʩʳ, 

ʧʦʜʭʦʜʷʪ ʜʣʷ 

ʙʘʟʦʚʳʭ ʟʘʜʘʯ 

ʄʘʣʦʵʬʬʝʢʪʠʚʥʳ 

ʥʘ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʠ ʩʣʦʞʥʳʭ 

ʦʙʲʝʢʪʘʭ 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ɻʣʫʙʦʢʠʝ 

ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ (DNN) 

ʄʥʦʛʦʩʣʦʡʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ, 

ʚʳʷʚʣʷʶʱʠʝ 

ʩʣʦʞʥʳʝ 

ʠʝʨʘʨʭʠʠ 

ʧʨʠʟʥʘʢʦʚ 

DNN, LSTM 

ɸʜʘʧʪʠʚʥʦʩʪʴ, 

ʚʳʷʚʣʝʥʠʝ 

ʩʣʦʞʥʳʭ 

ʧʨʠʟʥʘʢʦʚ 

ʊʨʝʙʫʶʪ ʙʦʣʴʰʠʭ 

ʜʘʥʥʳʭ ʠ ʩʣʦʞʥʳ 

ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʉʚʝʨʪʦʯʥʳʝ 

ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ (CNN) 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʜʣʷ ʘʥʘʣʠʟʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʚʳʜʝʣʝʥʠʝʤ 

ʧʨʠʟʥʘʢʦʚ 

CNN, ResNet, 

VGG 

ɺʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦ

ʝ ʚʳʜʝʣʝʥʠʝ 

ʧʨʠʟʥʘʢʦʚ 

ɺʳʩʦʢʠʝ ʨʝʩʫʨʩʳ, 

ʥʠʟʢʘʷ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩ

ʪ ɹ

ɼʦʧʦʣʥʠʪʝʣʴʥ

ʳʝ 

ʘʨʭʠʪʝʢʪʫʨʳ 

ʇʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʪʦʯʥʳʭ ʟʘʜʘʯ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ 

ʊʨʘʥʩʬʦʨʤʝʨʳ, 

GAN 

ʋʥʠʚʝʨʩʘʣʴʥʦʩ

ʪʴ, ʩʦʟʜʘʥʠʝ 

ʨʝʘʣʠʩʪʠʯʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ 

ɺʳʩʦʢʠʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ, 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
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ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʭ ʢʣʶʯʝʚʳʝ ʦʪʣʠʯʠʷ, 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ (ʪʘʢʠʝ ʢʘʢ ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ð PCA ʠ ʤʝʪʦʜ 

ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ð SVM) ʪʨʝʙʫʶʪ ʤʝʥʴʰʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʤʦʛʫʪ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʠʭ ʪʦʯʥʦʩʪʴ 

ʯʘʩʪʦ ʫʩʪʫʧʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʤʝʪʦʜʘʤ, ʪʘʢʠʤ ʢʘʢ ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

(CNN) ʠ ʛʝʥʝʨʘʪʠʚʥʳʝ ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ (GAN), ʢʦʪʦʨʳʝ, ʙʣʘʛʦʜʘʨʷ 

ʛʣʫʙʦʢʦʤʫ ʦʙʫʯʝʥʠʶ, ʩʧʦʩʦʙʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʝʣʷʪʴ ʧʨʠʟʥʘʢʠ ʠ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ ʦʙʲʝʤʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʥʦ ʪʨʝʙʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ [3]. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʷʚʣʷʝʪ, ʯʪʦ ʚʳʙʦʨ ʧʦʜʭʦʜʘ ʜʦʣʞʝʥ ʟʘʚʠʩʝʪʴ 

ʦʪ ʢʦʥʪʝʢʩʪʘ ʟʘʜʘʯʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʜʣʷ 

ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ, ʥʘʧʨʦʪʠʚ, ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʠ ʧʦʜʭʦʜʷʪ ʜʣʷ ʟʘʜʘʯ, ʛʜʝ 

ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, ʪʘʢʠʭ ʢʘʢ ʤʝʜʠʮʠʥʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠʣʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ [4]. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥʳ ʥʘ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ. ɺ ʤʝʜʠʮʠʥʝ, ʥʘʧʨʠʤʝʨ, CNN ʦʧʪʠʤʘʣʴʥʳ ʜʣʷ ʘʥʘʣʠʟʘ 

ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʜʝʪʘʣʴʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʦʙʲʝʢʪʦʚ. ɼʣʷ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʪʘʢʞʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʙʘʟʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʦʨʪʠʨʦʚʢʠ, ʛʜʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʦ ʨʝʩʫʨʩʘʤ ʠ ʩʢʦʨʦʩʪʠ ʚʘʞʥʝʝ, ʯʝʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ. 

ʇʨʠʤʝʨʳ ʠʟ ʧʨʘʢʪʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. ʅʘʧʨʠʤʝʨ, ʘʥʘʣʠʟ 

ʤʝʜʠʮʠʥʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ CNN ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʘʪʦʣʦʛʠʠ ʥʘ ʩʥʠʤʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʄʈʊ ʠ ʨʝʥʪʛʝʥʦʚʩʢʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɺ ʩʠʩʪʝʤʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ SVM ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʣʠʮ ʠ ʜʚʠʞʝʥʠʡ, ʛʜʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʩʦʯʝʪʘʶʪʩʷ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʥʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʨʪʠʨʦʚʢʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ [5]. 

ʆʙʩʫʞʜʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ, ʭʦʪʷ ʠ 

ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʠ ʤʦʱʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʚʦʩʭʦʜʷʪ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʚ ʩʣʦʞʥʳʭ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʨʘʜʠʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ ʦʩʪʘʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʩʮʝʥʘʨʠʷʭ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʛʜʝ 

ʚʦʟʤʦʞʥʘ ʫʧʨʦʱʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʢʣʶʯʘʶʪ ʚʥʠʤʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʦʚ, 

ʠʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʙʘʟʦʚʳʭ ʟʘʜʘʯ ʠ 

ʧʨʠʣʦʞʝʥʠʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʦʛʜʘ ʢʘʢ 

ʛʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 
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ʚʳʩʦʢʦʪʦʯʥʳʭ ʟʘʜʘʯ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʤʝʜʠʮʠʥʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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Summary: The article is devoted to the definition of the scientific and methodological 

foundations of the professional training of a future computer science teacher based on the 

international cluster learning model. 
 

ʇʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʧʨʦʜʚʠʛʘʶʪʩʷ ʚʧʝʨʝʜ ʚ ʩʚʦʠʭ ʫʩʠʣʠʷʭ ʧʦ 

ʤʘʩʩʦʚʦʤʫ ʚʥʝʜʨʝʥʠʶ ʠʥʬʦʨʤʘʪʠʢʠ (ʂʉ) ʚ ʦʙʷʟʘʪʝʣʴʥʫʶ ʰʢʦʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ, ʦʜʥʦʡ ʠʟ ʪʝʤ ʜʠʩʢʫʩʩʠʡ ʤʝʞʜʫ ʫʯʝʥʳʤʠ, ʧʦʣʠʪʠʢʘʤʠ ʠ ʚʩʝʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʪʦ ʙʫʜʝʪ ʧʨʝʧʦʜʘʚʘʪʴ 

ʂʉ ʚ ʰʢʦʣʘʭ ʠ ʢʘʢ ʙʫʜʫʪ ʧʦʜʛʦʪʦʚʣʝʥʳ ʫʯʠʪʝʣʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʂʉ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʟʥʘʥʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʨʝʜʤʝʪʘ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠ 

ʧʦʣʠʪʠʢʦʚ ʩʭʦʜʷʪʩʷ ʚʦ ʤʥʝʥʠʠ, ʯʪʦ ʜʠʧʣʦʤʳ ʦ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ, 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ, ʷʚʣʷʶʪʩʷ ʥʘʠʣʫʯʰʠʤ ʩʧʦʩʦʙʦʤ ʧʦʜʛʦʪʦʚʢʠ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʫʯʠʪʝʣʝʡ, ʥʝʢʦʪʦʨʳʝ ʩʪʨʘʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ çʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘè (ʥʘʧʨʠʤʝʨ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʉʐɸ ʠ ɻʝʨʤʘʥʠʷ). ʕʪʠ ʩʪʨʘʥʳ ʩʪʘʣʢʠʚʘʶʪʩʷ 

ʩ ʜʠʣʝʤʤʦʡ, ʢʘʢ ʧʨʦʜʚʠʛʘʪʴʩʷ ʚʧʝʨʝʜ ʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʠʭ ʫʯʝʙʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʭʚʘʪʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʠʥʬʦʨʤʘʪʠʢʝ, ʞʝʣʘʶʱʠʭ ʩʪʘʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ 
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ʚʳʙʠʨʘʶʪ ʦʙʫʯʝʥʠʝ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ. ɺ ɸʨʛʝʥʪʠʥʝ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʯʣʝʥʳ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʥʘʫʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʠʥʥʦʚʘʮʠʷʤ ʩʦʚʤʝʩʪʥʦ 

ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʧʨʦʜʚʠʛʘʣʠ ʧʨʝʧʦʜʘʚʘʥʠʝ ʠʥʬʦʨʤʘʪʠʢʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʪʠʢʠ, ʚ ʨʘʤʢʘʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʣʠ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʳ 

PD, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʷʚʥʳʡ ʘʢʮʝʥʪ ʥʘ ʧʨʝʜʤʝʪʝ ʠ ʘʥʘʣʠʟ ʤʳʰʣʝʥʠʷ 

ʫʯʘʱʠʭʩʷ, ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʫʯʝʥʠʶ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʊʨʝʙʦʚʘʥʠʝ ʢ 

ʘʢʪʠʚʥʦʤʫ ʦʙʫʯʝʥʠʶ ʫʯʠʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʩʝʤʠʥʘʨʦʚ ʠʣʠ ʫʯʝʙʥʳʭ ʛʨʫʧʧ ʚ 

ʨʘʤʢʘʭ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʚ ʢʦʪʦʨʦʡ ʩʦʛʣʘʩʦʚʘʥʳ ʮʝʣʠ ʦʙʫʯʝʥʠʷ, 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʦʟʠʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʫʯʝʥʠʠ ʫʯʠʪʝʣʝʡ. ʂʦʛʜʘ ʜʝʣʦ ʜʦʭʦʜʠʪ ʜʦ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ 

ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʘʙʣʶʜʝʥʠʝʤ ʠ ʘʥʘʣʠʟʦʤ ʦʧʳʪʘ ʜʨʫʛʠʭ ʫʯʠʪʝʣʝʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʠ, ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʜʣʷ 

ʠʟʤʝʥʝʥʠʷ ʫʙʝʞʜʝʥʠʡ ʠ ʧʨʘʢʪʠʢʠ ʫʯʠʪʝʣʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ [1]. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʠʛʥʦʨʠʨʫʝʤ ʪʦ, ʢʘʢ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ ʧʨʘʢʪʠʢʘ 

ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʛʨʘʤʤ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ 

ʦʙʫʯʝʥʠʷ CS ʜʣʷ ʫʯʠʪʝʣʝʡ ʠ ʩʦʜʝʡʩʪʚʠʷ ʧʨʦʜʚʠʞʝʥʠʶ ʣʫʯʰʠʭ ʧʨʘʢʪʠʢ PD ʚ 

ʦʙʣʘʩʪʠ CSeducation ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʯʪʦʙʳ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢ ʦʧʳʪ ʦʙʫʯʝʥʠʷ PD ʧʦʚʣʠʷʣ ʥʘ ʧʨʘʢʪʠʢʫ ʧʨʝʧʦʜʘʚʘʥʠʷ ʚ 

CS ʠ ʢʘʢ ʫʯʠʪʝʣʷ ʠʟʤʝʥʠʣʠ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʄʳ 

ʧʨʝʜʣʦʞʠʣʠ 50-ʯʘʩʦʚʦʡ ʚʚʦʜʥʳʡ ʢʫʨʩ ʧʦ ʧʨʝʧʦʜʘʚʘʥʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ 

ʅʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʂʦʨʜʦʚʳ ʚ ɸʨʛʝʥʪʠʥʝ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ K-12. 

ɼʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 10 ʯʘʩʦʚ ʘʫʜʠʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ ʚ ʠʭ 

ʰʢʦʣʘʭ. ʂʦʫʯʠʥʛʦʤ ʟʘʥʠʤʘʣʠʩʴ ʩʪʫʜʝʥʪʳ ʢʦʣʣʝʜʞʘ CS ʩ ʚʳʩʰʠʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʦʧʠʩʳʚʘʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʥʘʰʝʛʦ ʢʫʨʩʘ PD ʠ ʧʦʢʘʟʳʚʘʝʤ, ʢʘʢ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʥʝʜʨʷʣʠ ʫʨʦʢʠ 

CSprogramming, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʥʘʰʠʭ ʩʝʤʠʥʘʨʘʭ. ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 

ʧʦʤʦʯʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ CS PD. ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʤʳ 

ʦʧʠʰʝʤ ʧʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩʦʙʳʪʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ CSPD. ɿʘʪʝʤ ʤʳ ʧʨʝʜʩʪʘʚʠʤ ʜʠʟʘʡʥ ʥʘʰʝʛʦ ʧʣʘʥʘ ʣʝʯʝʥʠʷ, 

ʧʦʜʢʨʝʧʣʝʥʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ. ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʦʙʲʷʩʥʷʝʪʩʷ 

ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʷʪʦʤ ʨʘʟʜʝʣʝ ʤʳ ʧʨʝʜʩʪʘʚʠʤ ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘʢʦʥʝʮ, ʤʳ ʜʝʣʘʝʤ ʥʝʢʦʪʦʨʳʝ ʚʳʚʦʜʳ ʠ ʦʙʩʫʞʜʘʝʤ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʠʪʝʣʝʡ 

ʠʥʬʦʨʤʘʪʠʢʠ, ʙʫʜʴ ʪʦ ʧʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʙʝʟ 

ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ ʢʘʢʦʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɺʦ-

ʚʪʦʨʳʭ, ʥʝʷʩʥʦ, ʢʘʢʠʝ ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʧʨʝʜʣʘʛʘʪʴ 

ʧʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ. ʇʨʦʛʨʘʤʤʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ CS ʚ 

ɸʨʛʝʥʪʠʥʝ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʥʝ ʠʤʝʶʪ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʠ 

ʩʤʝʰʠʚʘʶʪ CS ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʥʳʤʠ ʦʙʣʘʩʪʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ/ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (TE/ET), 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (IT), ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ (MIS) ʠʣʠ ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʦʙʫʯʝʥʠʷ ʚ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ (CSTA)1.ɺʦ-ʚʪʦʨʳʭ, ʥʳʥʝʰʥʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠ CS ʠʣʠ ʠʥʬʦʨʤʘʪʠʢʠ (ʚ ʪʝʭ ʥʝʤʥʦʛʠʭ ʰʢʦʣʘʭ, ʛʜʝ ʧʨʝʧʦʜʘʝʪʩʷ 

ʵʪʦʪ ʧʨʝʜʤʝʪ) ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʶʪ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ çʀʂʊè, ʢʦʪʦʨʳʡ 

ʙʦʣʴʰʝ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʦʚ, ʘ ʥʝ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʠʥʬʦʨʤʘʪʠʢʠ - ʵʪʦ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʠʣʠ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʳʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʘ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʦʪʨʳʚʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʥʣʘʡʥ-ʢʫʨʩʳ ʠʣʠ 

ʢʦʨʦʪʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ PD ʧʦ ʦʙʫʯʝʥʠʶ ʠʥʬʦʨʤʘʪʠʢʝ. ʊʨʝʪʴʷ ʧʨʦʙʣʝʤʘ, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʥʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ, - ʵʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ɸʨʛʝʥʪʠʥʘ ʥʝ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʨʘʩʣʠ ʚ ʧʨʦʛʨʘʤʤʠʩʪʘʭ ʠ 

ʠʥʞʝʥʝʨʘʭ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ, ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʩʣʦʞʥʦ ʧʨʠʚʣʝʯʴ 

ʨʘʙʦʯʫʶ ʩʠʣʫ ʚ ʪʨʘʜʠʮʠʦʥʥʦ ʥʠʟʢʦʦʧʣʘʯʠʚʘʝʤʳʡ ʩʝʢʪʦʨ, ʪʘʢʦʡ ʢʘʢ 

ʦʙʨʘʟʦʚʘʥʠʝ. 

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʟʥʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ CS, ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʨʦʩʷʪ ʵʪʠ ʫʯʝʙʥʳʝ ʢʫʨʩʳ. ɺʦ ʚʨʝʤʷ 

ʤʦʝʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʚ ʰʢʦʣʴʥʦʤ ʦʢʨʫʛʝ ʃʦʩ-ɸʥʜʞʝʣʝʩʘ, ʛʜʝ ʫʯʠʪʝʣʷ ʧʨʦʰʣʠ 

ʜʚʫʭʥʝʜʝʣʴʥʳʡ ʣʝʪʥʠʡ ʢʫʨʩ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦ ʢʦʤʧʴʶʪʝʨʥʳʤ 

ʥʘʫʢʘʤ (APCS), ʫʯʠʪʝʣʷ ʩʦʦʙʱʘʣʠ ʦʙ ʫʩʧʝʰʥʦʤ ʦʙʫʯʝʥʠʠ ʩʚʦʠʭ ʫʯʝʥʠʢʦʚ 

ʚʚʦʜʥʳʤ ʠʜʝʷʤ CS. ɹʦʣʝʝ ʪʦʛʦ, ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʛʨʘʤʤʘ ʫʜʚʦʠʣʘ ʢʦʣʠʯʝʩʪʚʦ 

ʰʢʦʣ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʢʫʨʩʳ APCS ʚ ʦʢʨʫʛʝ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʢʦʛʜʘ ʤʥʦʛʠʝ 

ʢʫʨʩʳ CS ʚ ʉʐɸ ʟʘʢʨʳʚʘʶʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʣʠʰʢʦʤ ʤʘʣʦ 

ʩʪʫʜʝʥʪʦʚ. ʆʜʥʘʢʦ ʫʯʠʪʝʣʷ ʚʳʨʘʟʠʣʠ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʧʦ ʧʦʚʦʜʫ ʩʚʦʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʪʴ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʢʦʥʮʝʧʮʠʠ APC ʠ ʚʳʩʢʘʟʘʣʠʩʴ ʟʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʫʯʠʪʝʣʷʤ ʩ 

ʥʘʠʤʝʥʴʰʠʤʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ CS. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʫʯʠʪʝʣʷ 

ʚʳʨʘʞʘʣʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʥʘʯʘʣʝ ʢʫʨʩʘ, ʥʦ ʩʦʦʙʱʘʣʠ, ʯʪʦ ʧʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ 

ʢʫʨʩʘ ʦʥʠ ʩʪʘʨʘʣʠʩʴ çʙʳʪʴ ʥʘ ʰʘʛ ʚʧʝʨʝʜʠ ʩʪʫʜʝʥʪʦʚè, ʠ ʠʤ ʧʨʠʭʦʜʠʣʦʩʴ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʢʣʘʩʩʫ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʢʦʥʮʝʧʮʠʠ. ʊʦʤʧʩʦʥ ʠ ɹʝʣʣ ʩʦʦʙʱʠʣʠ, 

ʯʪʦ ʧʦʩʣʝ ʜʚʫʭ ʣʝʪ ʚʥʝʜʨʝʥʠʷ CScurriculum ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʫʯʠʪʝʣʷ 

ʧʦʜʝʣʠʣʠʩʴ ʦʧʳʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʦʚʳʩʠʣʠ 

ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʚ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. ʆʧʨʦʰʝʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ 

ʧʨʦʰʣʠ ʨʘʟʣʠʯʥʳʝ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʇɼ, 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʱʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʯʠʪʝʣʷ ʦʙʨʝʣʠ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ, ʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝʷʩʥʦ, 

ʢʘʢ ʫʯʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦ, ʯʝʤʫ ʦʥʠ ʥʘʫʯʠʣʠʩʴ ʚ ʩʚʦʠʭ ʢʣʘʩʩʘʭ, ʠ ʢʘʢʘʷ ʩʚʷʟʴ 

ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʞʜʫ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʧʨʘʢʪʠʢʦʡ ʧʨʝʧʦʜʘʚʘʥʠʷ.ɺ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʤʳ ʦʧʠʰʝʤ ʩʪʨʫʢʪʫʨʫ ʥʘʰʝʡ 

ʧʨʦʛʨʘʤʤʳ PD, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʚʦʟʤʦʞʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ 

ʦʙʣʘʩʪʠ PD, ʦʙʫʯʝʥʠʝʤ ʫʯʠʪʝʣʝʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʢʣʘʩʩʝ [2]. 
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ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʙʽʣʽʤ ʙʝʨʫʜʝʛʽ ʮʠʬʨʣʘʥʜʳʨʫ ʞϸʥʝ ʮʠʬʨʣʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳϬ 

ʪϮʨʣʝʨʽʥʝ ʰʦʣʫ ʞʘʩʘʣϤʘʥ.. 

Peʟʶʤe: The article provides an overview of the types of digitalization and digital 

technologies in education. 

 

In recent decades, digitalization and the introduction of digital technologies 

have become an integral part of educational systems around the world[1]. Modern 

educational processes are increasingly focused on the use of digital tools, which 

opens up new opportunities for learning, improving the quality of education and 

adapting educational practices to the needs of the 21st century. Let's look at how 

digitalization is changing education, what technologies are used in educational 

institutions and what advantages and challenges teachers and students face. 

The main means of information and communication technologies in education 

are multimedia whiteboards, projectors, printers, projection screens and a personal 

computer, the capabilities of which are software installed on it. The main categories 

of software tools are system programs, application programs, and software 

development tools. Another trend is the promotion of qualifications through 

qualification programs. The turbulent economy and rapid scientific and technological 

progress make it desirable to upgrade skills every three years. In some industries, 

workers need to improve their skills at a faster pace, which is associated with the 

introduction of digital technologies. 

On the other hand, both employers and employees do not have the opportunity 

and desire to gain additional knowledge and skills over a long period of time, at a 

personal meeting with a teacher in the building of an educational institution. Because 

this is due to separation from the work process and legitimate rest, since classes are 

held at a certain (appointed) time by the educational institution. 

Digitalization of education is the process of integrating digital technologies 

into educational practices, which covers both the content of educational programs and 

forms and methods of teaching. The inclusion of modern technologies in the 

educational process helps to improve the accessibility of education, improve its 

quality, and make learning more flexible and personalized. 
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Electronic resources such as textbooks, video tutorials, interactive platforms 

and tests play a key role in the digitalization of education. They make learning 

accessible and diverse, allowing students to study at a convenient time and in a 

convenient form. Such resources can be used both in classrooms and in distance 

learning. 

Online Learning Platforms 

Modern online platforms such as Coursera, Udemy, Khan Academy and others 

provide an opportunity to study with the world's leading teachers and gain knowledge 

on a variety of topics. Russia is also developing a distance learning system, including 

platforms like the Russian Electronic School, which provide access to educational 

materials for teachers and students. 

Interactive and multimedia technologies 

The introduction of augmented and virtual reality technologies, interactive 

whiteboards and other multimedia solutions allows you to create more dynamic and 

visual learning. This helps students to understand the material more deeply, and 

teachers to make lessons more exciting and accessible to different types of 

information perception. 

Artificial Intelligence and data analytics 

Artificial intelligence (AI) and data analytics are widely used in education, 

offering personalized learning approaches. AI-based systems can track students' 

progress, identify their weaknesses, and offer customized learning plans. Such 

technologies can also automate administrative processes and improve the 

effectiveness of knowledge assessment. 

Cloud technologies 

Cloud services allow you to store, share and collaborate with educational 

materials in real time. Platforms such as Google Classroom and Microsoft Teams 

allow teachers and students to work on assignments, share information and grades, 

and participate in online discussions and forums. 

Advantages of digitalization of education 

Accessibility and flexibility 

Digital technologies make it possible to overcome geographical and time 

constraints. Students can study anytime and anywhere, which is especially important 

for people with disabilities or those who live in remote areas. This opens up new 

opportunities for access to quality education. 

Individualization of training 

Digital platforms and AI-based systems can offer personalized educational 

routes. This makes it possible to adapt the learning process to the needs of each 

student, taking into account his level of knowledge, preferences and peculiarities of 

perception of the material. 

Improving the quality of education 

Digitalization allows teachers to use a variety of educational materials: videos, 

animations, interactive tasks that can significantly improve the quality of information 

assimilation. Students also have the opportunity to repeat materials and undergo 

additional training at a pace convenient for them[2]. 
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Efficiency of administrative processes 

Digitalization of the educational process helps simplify administrative 

processes, such as scheduling, tracking progress, automation of accounting and 

reporting. This frees up teachers and administrators' time for more important work. 

Challenges and problems of digitalization in education 

Despite the obvious advantages, the introduction of digital technologies in 

education is associated with a number of challenges and problems. 

Digital inequality 

One of the main challenges of digitalization is digital inequality, when some 

students do not have access to the necessary devices or the Internet. This can lead to 

discrimination against children from socially disadvantaged families or remote 

regions. 

The need for teacher training 

Digitalization requires teachers to master new teaching tools and methods. To 

do this, it is necessary to conduct training and advanced training courses for teachers, 

which is a costly process. 

Data security and confidentiality issues 

The introduction of digital technologies in education requires a high level of 

data protection. In the context of digital transformation, special attention should be 

paid to the security of personal data of students and teachers, as well as to prevent 

possible cyber threats. 

Dependence on technology 

One of the risks of digitalization is excessive dependence on technology. In 

case of technical failures, data loss or problems with the Internet connection, the 

educational process can be seriously disrupted. 

The future of digitalization of education 

Digitalization of education does not stand still, and every year new 

opportunities and technologies appear that can change the familiar educational 

landscape[3]. We are already seeing how artificial intelligence, blockchain, big data 

and other advanced technologies are gradually being introduced into educational 

institutions. The future of education is likely to combine traditional forms of learning 

with innovative digital solutions, creating a more flexible and adaptive educational 

environment. 

Conclusion, digitalization and the introduction of digital technologies into 

education is an inevitable and important process that opens up new horizons for the 

educational process. However, for the effective and equitable use of technology, it is 

necessary to address related issues such as digital inequality and data security. It is 

important that digital innovations contribute not only to improving the quality of 

education, but also to making it accessible to all segments of the population, ensuring 

equal opportunities for every student. 
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ʄʘʭʩʫʪ ɸ.ɹ., ʄʘʨʭʘʙʘʝʚʘ ɸ.ʆ., ʅײʨʣʳʙʝʢײʣʳ נ. 

 .ʳʪʫʰʳ ʅʘʫʨʳʟʙʘʝʚ ʂ.ʂץʘ ʦסʢ., ʘ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʪס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʩʪʘʥʜʘʨʪʘʭ ʜʣʷ 

ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʠ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ. 

Summary: The article provides information on technologies and standards for low-speed 

and broadband wireless networks. 

 

ʊᴇʤʝʥ ʞʳʣʜʘʤʜʳץʪʳ ʞᴅʥʝ ʢʝש ʞʦʣʘץʪʳ ʩʳʤʩʳʟ ʞʝʣʽʣʝʨʛʝ ʘʨʥʘʣסʘʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨ ʰʘסʳʥ ײץʨʳʣסʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ץʘʨʘʧʘʡʳʤ 

ʜʝʨʝʢʪʝʨ ʞװʡʝʣʝʨʽʥʝʥ ʙʘʩʪʘʧ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʘסʳʥʜʳץ ץʳʟʤʝʪʪʝʨ ʤʝʥ 

ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳʥʘ (IoT) ʘʨʥʘʣסʘʥ ʰʝʰʽʤʜʝʨʛʝ ʜʝʡʽʥʛʽ ʰʝʰʽʤʜʝʨʜʽש ʢʝש 

ʘʫץʳʤʳʥ ץʘʤʪʠʜʳ. ʆʣʘʨʜʳ ʜʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ, ʜʠʘʧʘʟʦʥʳ, ʞʠʽʣʽʢ ʩʧʝʢʪʨʽ 

ʞᴅʥʝ ץʦʣʜʘʥʳʣʫʳ ʙʦʡʳʥʰʘ ʞʽʢʪʝʫʛʝ ʙʦʣʘʜʳ[1]. ʆʩʳ ʩʘʥʘʪʪʘʨʜʘסʳ ʥʝʛʽʟʛʽ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥ ʩʪʘʥʜʘʨʪʪʘʨʜʳ ץʘʨʘʩʪʳʨʳשʳʟ: 

1. ʊᴇʤʝʥ ʞʳʣʜʘʤʜʳץʪʳ ʩʳʤʩʳʟ ʞʝʣʽʣʝʨ 

ʊᴇʤʝʥ ʞʳʣʜʘʤʜʳץʪʳ ʩʳʤʩʳʟ ʞʝʣʽʣʝʨ ᴅʜʝʪʪʝ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʞʦסʘʨʳ 

ʞʳʣʜʘʤʜʳץʪʳ ץʘʞʝʪ ʝʪʧʝʡʪʽʥ ʩʮʝʥʘʨʠʡʣʝʨʜʝ ץʦʣʜʘʥʳʣʘʜʳ, ʙʽʨʘץ ʪᴇʤʝʥ ץʫʘʪ 

ʰʳסʳʥʳ, ʙʘʡʣʘʥʳʩ ʘʫץʳʤʳ ʞᴅʥʝ ʪʳסʳʟ ʥʝʤʝʩʝ ʰʘʣסʘʡ ʘʡʤʘץʪʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʫ 

ʤװʤʢʽʥʜʽʛʽ ʤʘשʳʟʜʳ. 

a) LoRa (Long Range) 

ɼʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ: 0.3-50 kbps. 

ʅʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: ᴇʪʝ ʪᴇʤʝʥ ץʫʘʪ ʪײʪʳʥʫ, ײʟʘץ ʜʠʘʧʘʟʦʥ (ץʘʣʘʣʳץ 

ʞʝʨʣʝʨʜʝ 15 ʢʤ-ʛʝ ʜʝʡʽʥ), ץʠʳʥ ʞʘסʜʘʡʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʫ ʤװʤʢʽʥʜʽʛʽ (ʤʳʩʘʣʳ, 

ʘʫʳʣʜʳץ ʞʝʨʣʝʨʜʝ ʥʝʤʝʩʝ סʠʤʘʨʘʪʪʘʨʜʳש ʽʰʽʥʜʝ). ɸץʳʣʜʳ ץʘʣʘʣʘʨ, ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ʙʘץʳʣʘʫ, ʙʘץʳʣʘʫ ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʪ. ʙ. ʩʠʷץʪʳ ʠʥʪʝʨʥʝʪ ʟʘʪʪʘʨʳ (IoT) 

 .ʦʣʜʘʥʳʣʘʜʳ[2]ץ ʦʩʳʤʰʘʣʘʨʳʥʜʘץ

ʉʪʘʥʜʘʨʪ: LoRaWAN (Long Range Wide Area Network) ð lora 

ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʩʪʘʥʜʘʨʪ ʪᴇʤʝʥ ץʫʘʪʪʳ ʢʝש ʞʦʣʘץʪʳ ʞʝʣʽʣʝʨʜʽ ײץʨʫ 

 .ʦʣʜʘʥʳʣʘʜʳץ ʰʽʥװ

b) Sigfox 

ɼʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ: 100 bps ʜʝʡʽʥ. 
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ʅʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: ᴇʪʝ ʪᴇʤʝʥ ʜʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ ʞᴅʥʝ ʪᴇʤʝʥ ץʫʘʪ 

ʪײʪʳʥʫ. Sigfox ʰʘסʳʥ ʢᴇʣʝʤʜʽ ʜʝʨʝʢʪʝʨʜʽ ʘʣʳʩ ץʘʰʳץʪʳץץʘ (ץʘʣʘʣʳץ ʞʝʨʜʝ 50 

ʢʤ-ʛʝ ʜʝʡʽʥ) ʪʘʩʳʤʘʣʜʘʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ ײץʨʳʣסʳʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ 

ʘʨʥʘʣסʘʥ. 

 ʦʣʜʘʥʳʣʘʜʳ, ʤʳʩʘʣʳ, ʘʫʳʣץ ʦʩʳʤʰʘʣʘʨʳʥʜʘץ ʦʣʜʘʥʳʣʫʳ: IoTפ

ʰʘʨʫʘʰʳʣʳסʳʥʘ ʘʨʥʘʣסʘʥ ʩʝʥʩʦʨʣʘʨ, ʘץʳʣʜʳ ץʘʣʘʣʘʨ, ʵʢʦʣʦʛʠʷ ʤʦʥʠʪʦʨʠʥʛʽ 

ʞᴅʥʝ ʪ. ʙ. 

c) NB-IoT (Narrowband IoT) 

ɼʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ: 20 kbps-ʪʝʥ 250 kbps-ʢʝ ʜʝʡʽʥ. 

ʅʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: ץʦʣʜʘʥʳʩʪʘסʳ ʤʦʙʠʣʴʜʽ ʞʝʣʽʣʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ 

ʜʘʤʠʜʳ, ʪʘʨ ʞʦʣʘץʪʳ ʞʠʽʣʽʢ ʩʧʝʢʪʨʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ, ʙײʣ ʰʝʢʪʝʫʣʽ ʨʝʩʫʨʩʪʘʨ 

ʞʘסʜʘʡʳʥʜʘ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊᴇʤʝʥ ץʫʘʪʪʳ ʞᴅʥʝ ʢʝש 

ʜʠʘʧʘʟʦʥʳ ʙʘʨ ײץʨʳʣסʳʣʘʨסʘ ʞʘʨʘʤʜʳ (ץʘʣʘʣʳץ ʞʝʨʜʝ 10 ʢʤ-ʛʝ ʜʝʡʽʥ). 

 ʡʝʣʝʨʽ, ʘʫʳʣװʘʣʘ ʞץ ʳʣʜʳץʳʣʘʫ, ʘץʪʳ ʙʘץʦʣʜʘʥʫ: ʞʘʙʜʳפ

ʰʘʨʫʘʰʳʣʳסʳʥʘ ʘʨʥʘʣסʘʥ ʩʝʥʩʦʨʣʘʨ ʩʠʷץʪʳ IoT ץʦʩʳʤʰʘʣʘʨʳʥʜʘ 

 .ʦʣʜʘʥʳʣʘʜʳץ

2. ʂʝש ʞʦʣʘץʪʳ ʩʳʤʩʳʟ ʞʝʣʽʣʝʨ 

ʂʝש ʞʦʣʘץʪʳ ʞʝʣʽʣʝʨ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫסʘ ʘʨʥʘʣסʘʥ, 

ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʠʥʪʝʨʥʝʪ ʙʘʡʣʘʥʳʩʪʘʨʳʥ ץʦʣʜʘʡʜʳ ʞᴅʥʝ ʞʦסʘʨʳ ʩʘʧʘʣʳ 

ʙʘʡʣʘʥʳʩ ײʩʳʥʘʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴅʜʝʪʪʝ װʡʜʝʛʽ ʠʥʪʝʨʥʝʪ, ײʷʣʳ ʙʘʡʣʘʥʳʩ 

ʞᴅʥʝ ʞʦסʘʨʳ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʘʩץʘ ץʘʞʝʪʪʽʣʽʢʪʝʨ װʰʽʥ 

 .ʦʣʜʘʥʳʣʘʜʳץ

a) Wi-Fi 

ɼʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ: 11 Mbps (Wi-Fi 4) ʙʘʩʪʘʧ 9.6 Gbps (Wi-Fi 6/6E) 

ʜʝʡʽʥ. 

ʅʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: Wi-Fi-ʩʳʤʩʳʟ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʣʝʨʜʽ ײץʨʫʜʳש ʝש ʢʝש 

ʪʘʨʘʣסʘʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש ʙʽʨʽ. Wi-Fi 6 ʞᴅʥʝ Wi-Fi 6E (6 GHz ʜʠʘʧʘʟʦʥʳʥ 

 ʘʨʳסʢʪʝʣʛʝʥ ʦʨʪʘʜʘ ʞʦװʘ) ʢᴇʧ ʘʨʥʘʣʳ ʞᴅʥʝ ʢᴇʧ ʞץʩײʘ ʥשʦʣʜʘʡʪʳʥ ʞʘץ

ʪʘʩʳʤʘʣʜʘʫ ʞʳʣʜʘʤʜʳסʳʥ, ʞʘץʩʘʨʪʳʣסʘʥ ʙʘʡʣʘʥʳʩ ʩʘʧʘʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʉʪʘʥʜʘʨʪʪʘʨ: 

Wi ð Fi 4 (802.11 n) - 600 ʄʙʠʪ / ʩ ʜʝʡʽʥʛʽ ʞʳʣʜʘʤʜʳץʪʳ ץʦʣʜʘʡʜʳ, װʡ 

ʞʝʣʽʣʝʨʽ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

Wi ð Fi 5 (802.11 ac) - 3.5 Gbps ʜʝʡʽʥʛʽ ʞʳʣʜʘʤʜʳץʪʳ ץʦʣʜʘʡʜʳ, ץʘʟʽʨʛʽ 

ʟʘʤʘʥסʳ ײץʨʳʣסʳʣʘʨ װʰʽʥ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. 

Wi ð Fi 6 (802.11 ax) - 9.6 Gbps ʜʝʡʽʥ ʞʳʣʜʘʤʜʳץʪʳ ץʦʣʜʘʡʜʳ, ʪʠʽʤʜʽʣʽʛʽ 

ʞʘץʩʘʨʘʜʳ, ʢʝʜʝʨʛʽʣʝʨ ʘʟ. 

Wi ð Fi 6E-ʞʠʽʣʽʢ ʜʠʘʧʘʟʦʥʳʥ 6 ɻɻʮ-ʢʝ ʜʝʡʽʥ ʢʝשʝʡʪʝʜʽ, ʙײʣ 

ʇʘʡʜʘʣʘʥʫʰʳʥʳש ʪʳסʳʟʜʳסʳ ʞʦסʘʨʳ ʞʘסʜʘʡʜʘ ᴇʥʽʤʜʽʣʽʢʪʽ ʞʘץʩʘʨʪʘʜʳ. 

b) Bluetooth 

ɼʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ: 1 Mbps-ʪʝʥ (Bluetooth 4.x) 3 Mbps ʜʝʡʽʥ 

(Bluetooth 5.x). 

ʅʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: Bluetooth ץʳʩץʘ ץʘʰʳץʪʳץʪʘסʳ (100 ʤ-ʛʝ ʜʝʡʽʥ) 

 ʰʽʥװ ʦʩʳʣʳʩʪʘʨ ʞʘʩʘʫץ ʘ ʤʝʨʟʽʤʜʽ ʩʳʤʩʳʟץʳʩץ ʳʣʘʨ ʘʨʘʩʳʥʜʘסʨʳʣײץ
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 ʘ ʤʦʙʠʣʴʜʽץʘʪʪʘʨ ʞᴅʥʝ ʙʘʩסʦʣʜʘʥʳʣʘʜʳ. ʉʤʘʨʪʬʦʥʜʘʨ, ʅʦʫʪʙʫʢʪʝʨ, ʩʤʘʨʪ ʩʘץ

 .ʦʣʘʡʣʳץ ʰʽʥװ ʳʣʘʨ ʘʨʘʩʳʥʜʘ ʜʝʨʝʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫסʨʳʣײץ

ʉʪʘʥʜʘʨʪʪʘʨ: 

Bluetooth 4.0/4.1/4.2 ð ʪᴇʤʝʥ ץʫʘʪʪʳ ײץʨʳʣסʳʣʘʨ װʰʽʥ ʢʝשʽʥʝʥ 

 ʳʣʘʨ ʘʨʘʩʳʥʜʘ ʜʝʨʝʢʪʝʨʜʽ ʪʘʩʳʤʘʣʜʘʫסʨʳʣײץ ʦʣʜʘʥʳʣʘʜʳ (ʤʳʩʘʣʳ, ʢʠʽʣʝʪʽʥץ

 .(ʰʽʥװ

Bluetooth 5.0/5.1/5.2 ð ʪʘʨʘʪʫ ʞʳʣʜʘʤʜʳסʳ ʤʝʥ ʙʘʡʣʘʥʳʩ ʘʫץʳʤʳʥ 

ʞʘץʩʘʨʪʫ, ʩʦʥʜʘʡ-ʘײץ ץʨʳʣסʳʣʘʨʜʳש ʞʘשʘ ʪװʨʣʝʨʽʥ ץʦʣʜʘʫ. 

c) 5G 

ɼʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ: 20 Gbps ʜʝʡʽʥ (ʪʝʦʨʠʷʜʘ). 

ʅʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: 5G-ʙײʣ ᴇʪʝ ʞʦסʘʨʳ ʜʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳʥ, ʪᴇʤʝʥ 

ʢʽʜʽʨʽʩʪʽ ʞᴅʥʝ ᴇʪʢʽʟʫ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ײʩʳʥʘʪʳʥ ʤʦʙʠʣʴʜʽ ʞʝʣʽʣʝʨʜʽש ʢʝʣʝʩʽ 

ʵʚʦʣʶʮʠʷʩʳ. 5G ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ץʦʩʳʣʳʩʪʘʨ ʞʘʩʘʫ װʰʽʥ ʤʠʣʣʠʤʝʪʨʣʽʢ 

ʪʦʣץʳʥʜʘʨ ʤʝʥ ʰʘסʳʥ ʪʦʨʣʳ ײץʨʳʣʳʤʜʳ ʤʨʝʞʜʝʨ ʩʠʷץʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

 .ʦʣʜʘʥʘʜʳ[3]ץ

 ʡʳʤʜʘʩʪʳʨʫײ ʪʳ ʠʥʪʝʨʥʝʪʪʽץʞʦʣʘ שʷʣʳ ʙʘʡʣʘʥʳʩʪʘ, ʢʝײ ʦʣʜʘʥʳʣʫʳ: 5Gפ

 ʞᴅʥʝ IOT ץʨʘʣʜʘʨʳ, ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳײץ ʰʽʥ ʞᴅʥʝ ʘʚʪʦʥʦʤʜʳ ʢᴇʣʽʢװ

 ʘʞʝʪ ʝʪʝʪʽʥ ʩʘʣʘʣʘʨʜʘץ ʘʨʳ ᴇʥʽʤʜʽʣʽʢʪʽסʪʳ ʞʦץʦʩʫ ʩʠʷץ ʳʣʘʨʳʥ ʞʘʧʧʘʡסʨʳʣײץ

 .ʦʣʜʘʥʳʣʘʜʳץ

d) LTE (Long-Term Evolution) 

ɼʝʨʝʢʪʝʨ ʞʳʣʜʘʤʜʳסʳ: 100 Mbps - ʪʝʥ (LTE ʞʘסʜʘʡʳʥʜʘ) 1 Gbps-ʢʝ ʜʝʡʽʥ 

(LTE-Advanced ʞʘסʜʘʡʳʥʜʘ). 

ʅʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ: LTE-ʤʦʙʠʣʴʜʽ ʞʝʣʽʣʝʨ ʤʝʥ ʦʧʝʨʘʪʦʨʣʘʨ 

ʞʝʣʽʣʝʨʽʥʜʝ ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʪʳ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʤʦʙʠʣʴʜʽ ʞʝʣʽ ʩʪʘʥʜʘʨʪʳ[4]. LTE ʜʘʫʳʩʪʳץ ʞᴅʥʝ ʙʝʡʥʝ ʩʠʛʥʘʣʜʘʨʳʥ ץʦʣʜʘʡʜʳ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʦʙʠʣʴʜʽ ײץʨʳʣסʳʣʘʨʜʘ ʢʝש ʞʦʣʘץʪʳ ʠʥʪʝʨʥʝʪ װʰʽʥ ʩʪʘʥʜʘʨʪ 

ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʳסʪʘץʪʳץʘʰʳץ ʰʽʥ ʞᴅʥʝ ʘʣʳʩװ ʦʣʜʘʥʫ: LTE ʤʦʙʠʣʴʜʽ ʙʘʡʣʘʥʳʩפ

ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫ ʩʪʘʥʜʘʨʪʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 

 ʦʨʳʪʳʥʜʳפ

ʊᴇʤʝʥ ʞʳʣʜʘʤʜʳץʪʳ ʩʳʤʩʳʟ ʞʝʣʽʣʝʨ װʰʽʥ ʪᴇʤʝʥ ץʫʘʪ ʧʝʥ ʢʝץ שʘʤʪʫ 

ʘʡʤʘסʳʥʳץ שʘʞʝʪʪʽʣʽʛʽʥ ʝʩʢʝʨʫ ץʘʞʝʪ. LoRa, Sigfox ʞᴅʥʝ NB-IOT ʞʝʣʽʣʝʨʽ IoT 

 ʳʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ ʙʝʨʫסʥʜʘ ʪʝʢ ʰʘײʦʣʘʡʣʳ, ʤץ ʰʽʥ ᴇʪʝװ ʦʩʳʤʰʘʣʘʨʳץ

ʘʨץʳʣʳ ײʟʘץ ץʘʰʳץʪʳץʪʘ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʫ ʤʘשʳʟʜʳ. 

ʂʝש ʞʦʣʘץʪʳ ʞʝʣʽʣʝʨ װʰʽʥ ʞʦסʘʨʳ ʪʘʩʳʤʘʣʜʘʫ ʞʳʣʜʘʤʜʳסʳ ʞᴅʥʝ 

ᴅʨʪװʨʣʽ ײץʨʳʣסʳʣʘʨ ʤʝʥ ץʦʣʜʘʥʙʘʣʘʨ װʰʽʥ ʩʘʧʘʣʳ ץʦʩʳʣʳʤʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʤװʤʢʽʥʜʽʛʽ ʤʘשʳʟʜʳ. ʄײʥʜʘʡ ʞʘסʜʘʡʣʘʨʜʘ Wi-Fi, 5G ʞᴅʥʝ LTE 

ʧʘʡʜʘʣʘʥʫʰʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ, ʞʝʣʽʥʽש ʘʫץʳʤʳ ʤʝʥ ʪʳסʳʟʜʳסʳʥʘ 

ʙʘʡʣʘʥʳʩʪʳ ᴅʨʪװʨʣʽ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ײʩʳʥʘʜʳ. 
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ʕɺʆʃʖʎʀʗ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 5G-ʊɽʍʅʆʃʆɻʀʁ: ʂɸʂ 5G ʀɿʄɽʅʀʊ ʄʀʈ 
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ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘ 5G ʪʝʭʥʦʣʦʛʠʷʩʳʥʳϬ ʜʘʤʫ ϨʘʨϨʳʥʳ, ʩʠʧʘʪʪʘʤʘʣʘʨʳ ʤʝʥ ʪϮʨʣʽ 

ʩʘʣʘʣʘʨʜʘ ʧʘʡʜʘʣʘʥʫ ʤϮʤʢʽʥʜʽʢʪʝʨʽ ʞʘʡʣʳ ʘϨʧʘʨʘʪʪʘʨ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Summary: This article provides information about the pace of development, characteristics 

and possibilities of using 5G technology in various fields. 

 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ 5G ʟʥʘʤʝʥʫʝʪ ʩʦʙʦʡ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʩʢʘʯʦʢ ʚ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʘ ʠʭ ʠʥʪʝʛʨʘʮʠʷ ʩ ʀʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ (IoT) ʩʧʦʩʦʙʥʘ 

ʧʨʝʦʙʨʘʟʠʪʴ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʦʨʦʜʘ ʠ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ʇʝʨʝʭʦʜ 

ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ (2G, 3G, 4G) ʢ 5G ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʩʢʦʨʦʩʪʠ, ʧʦʜʢʣʶʯʘʝʤʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʢʦʤʤʫʥʠʢʘʮʠʶ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ[1]. ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ 

ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ 5G, ʢʘʢ ʵʪʦ ʧʦʚʣʠʷʝʪ ʥʘ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ ʝʛʦ ʧʝʨʩʧʝʢʪʠʚʳ 

ʥʘ ʙʫʜʫʱʝʝ. 

1. ʂʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 5G 

ɺ 5G ʨʝʘʣʠʟʦʚʘʥ ʨʷʜ ʚʘʞʥʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 4G, 

ʢʦʪʦʨʳʝ ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʶʪ ʩʠʪʫʘʮʠʶ ʚ ʦʙʣʘʩʪʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ: 

ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ: 5G ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʜʦ 10 

ɻʙʠʪ/ʩ, ʯʪʦ ʥʘʤʥʦʛʦ ʧʨʝʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ 4G ʚ 1 ɻʙʠʪ/ʩ. ʊʘʢʦʝ ʧʦʚʳʰʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʩʝʨʚʝʨʘʤʠ, ʫʣʫʯʰʘʷ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʉʚʝʨʭʥʠʟʢʘʷ ʟʘʜʝʨʞʢʘ: ʩʝʪʠ 5G ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʜʝʨʞʢʫ ʚʩʝʛʦ ʚ 1 

ʤʠʣʣʠʩʝʢʫʥʜʫ (ʤʩ), ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʟʘʜʝʨʞʢʫ 4G, ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʦʢʦʣʦ 30-50 ʤʩ. ʊʘʢʘʷ ʥʠʟʢʘʷ ʟʘʜʝʨʞʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʫʶ 

ʩʚʷʟʴ ʤʝʞʜʫ ʫʩʪʨʦʡʩʪʚʘʤʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʪʘʢʠʭ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʦ ʚʨʝʤʝʥʠ ʧʨʠʣʦʞʝʥʠʡ, ʢʘʢ ʘʚʪʦʥʦʤʥʦʝ ʚʦʞʜʝʥʠʝ, ʫʜʘʣʝʥʥʘʷ 

ʭʠʨʫʨʛʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 

ʄʘʩʩʦʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚ: 5G ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʠʣʣʠʦʥʳ ʫʩʪʨʦʡʩʪʚ 

ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʢʠʣʦʤʝʪʨ (ʜʦ 1 ʤʠʣʣʠʦʥʘ ʫʩʪʨʦʡʩʪʚ), ʦʙʝʩʧʝʯʠʚʘʷ ʧʣʦʪʥʫʶ ʩʝʪʴ 

IoT. ʕʪʘ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʛʦʨʦʜʦʚ, ʟʘʚʦʜʦʚ ʠ ʜʨʫʛʠʭ ʩʨʝʜ 
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ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʢʣʶʯʝʥʥʳʭ ʜʘʪʯʠʢʦʚ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ[2]. 

ʇʦʚʳʰʝʥʥʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ: 5G ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʥʘ 

ʫʨʦʚʥʝ 99,999% (ʩʚʝʨʭʥʘʜʝʞʥʘʷ ʩʚʷʟʴ ʩ ʥʠʟʢʦʡ ʟʘʜʝʨʞʢʦʡ ʠʣʠ URLLC), ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʫʶ ʩʚʷʟʴ, ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʜʣʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʘʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʪʠ. 

ʈʘʟʜʝʣʝʥʠʝ ʩʝʪʠ: 5G ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʮʝʧʮʠʶ ʨʘʟʜʝʣʝʥʠʷ ʩʝʪʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʘʤ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʝʪʠ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (ʥʘʧʨʠʤʝʨ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʧʝʨʝʜʘʯʘ 

ʜʘʥʥʳʭ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʩ ʥʠʟʢʠʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ). 

2. ʂʘʢ 5G ʠʟʤʝʥʠʪ ʤʠʨ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ʉʦʯʝʪʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ, ʩʚʝʨʭʥʠʟʢʦʡ ʟʘʜʝʨʞʢʠ ʠ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʜʝʣʘʝʪ 5G ʠʜʝʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʥʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʤʠ 5G, ʢʘʢ 

ʦʞʠʜʘʝʪʩʷ, ʠʟʤʝʥʠʪ ʣʘʥʜʰʘʬʪ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ: 

ʘ) ʋʤʥʳʝ ʛʦʨʦʜʘ ʠ ʛʦʨʦʜʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ: ɹʣʘʛʦʜʘʨʷ 

ʚʦʟʤʦʞʥʦʩʪʠ 5G ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʜʢʣʶʯʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʛʦʨʦʜʘ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʪʯʠʢʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʦʨʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʩʚʝʪʦʬʦʨʘʤ ʠ ʩʠʩʪʝʤʝ ʩʚʷʟʠ vehicle-to-everything 

(V2X) ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʣʫʞʙʳ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʝʪʠ: 5G 

ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ, ʚʦʜʳ 

ʠ ʫʪʠʣʠʟʘʮʠʶ ʦʪʭʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʪʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʙʘʟʝ 5G, ʤʦʛʫʪ ʤʛʥʦʚʝʥʥʦ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʝʨʝʙʦʠ ʚ ʧʦʜʘʯʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʠ ʙʦʣʝʝ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ. 

b) ʇʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IIoT) 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘ: ʥʠʟʢʘʷ ʟʘʜʝʨʞʢʘ ʠ ʥʘʜʝʞʥʦʩʪʴ 5G 

ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʨʦʙʦʪʘʤʠ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʤʘʰʠʥʘʤʠ ʥʘ ʟʘʚʦʜʘʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʠʥʜʫʩʪʨʠʠ 4.0, ʧʦʟʚʦʣʷʷ ʧʦʜʢʣʶʯʝʥʥʳʤ 

ʤʘʰʠʥʘʤ ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʎʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʠ ʣʦʛʠʩʪʠʢʘ: ɺʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʪʦʚʘʨʳ ʠ 

ʘʢʪʠʚʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʙʦʣʝʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ. ɼʘʪʯʠʢʠ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʥʘ ʛʨʫʟʦʚʠʢʘʭ, 
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ʧʦʩʳʣʢʘʭ ʠ ʩʢʣʘʜʘʭ ʩʤʦʛʫʪ ʤʛʥʦʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ, ʩʦʢʨʘʱʘʷ ʟʘʜʝʨʞʢʠ ʠ ʦʧʪʠʤʠʟʠʨʫʷ ʫʧʨʘʚʣʝʥʠʝ 

ʟʘʧʘʩʘʤʠ. 

c) ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 

ʋʜʘʣʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʪʝʣʝʤʝʜʠʮʠʥʘ: ʚʳʩʦʢʘʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ 5G ʠ ʥʠʟʢʘʷ ʟʘʜʝʨʞʢʘ ʩʜʝʣʘʶʪ ʪʝʣʝʤʝʜʠʮʠʥʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ, 

ʧʦʟʚʦʣʷʷ ʧʝʨʝʜʘʚʘʪʴ ʚʠʜʝʦ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ ʠ ʜʘʥʥʳʝ ʦ ʧʘʮʠʝʥʪʘʭ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ[3]. ʋʩʪʨʦʡʩʪʚʘ ʩ ʧʦʜʜʝʨʞʢʦʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʤʦʛʫʪ 

ʦʪʩʣʝʞʠʚʘʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ, ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ, ʠ ʦʪʧʨʘʚʣʷʪʴ ʜʘʥʥʳʝ ʚʨʘʯʘʤ 

ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʫʣʫʯʰʘʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. 

ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʨʦʙʦʪʦʪʝʭʥʠʢʘ: 5G ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʜʘʣʝʥʥʫʶ 

ʭʠʨʫʨʛʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʫʧʨʘʚʣʷʝʤʳʭ 

ʭʠʨʫʨʛʘʤʠ ʟʘ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ. ʉʚʝʨʭʥʠʟʢʘʷ ʟʘʜʝʨʞʢʘ 5G ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ 

ʜʘʥʥʳʝ ʦ ʧʝʨʝʤʝʱʝʥʠʷʭ ʧʝʨʝʜʘʶʪʩʷ ʙʝʟ ʟʘʜʝʨʞʝʢ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤʠ 

ʦʧʝʨʘʮʠʠ ʩ ʚʳʩʦʢʠʤʠ ʩʪʘʚʢʘʤʠ. 

d) ɸʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʉʚʷʟʴ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ (V2X): 5G 

ʩʪʘʥʝʪ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʘʚʪʦʥʦʤʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (V2V), 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ (V2I) ʠ ʜʘʞʝ ʧʝʰʝʭʦʜʘʤʠ (V2P) ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʕʪʦ ʧʦʚʳʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʦʢʨʘʪʠʪ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʠ ʦʧʪʠʤʠʟʠʨʫʝʪ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʋʩʢʦʨʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ: ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 5G ʧʦʟʚʦʣʷʝʪ 

ʘʚʪʦʥʦʤʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʙʳʩʪʨʝʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ 

ʜʘʥʥʳʭ ʩ ʢʘʤʝʨ, ʜʘʪʯʠʢʦʚ ʠ ʨʘʜʘʨʦʚ, ʫʣʫʯʰʘʷ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. 

e) ʋʤʥʳʝ ʜʦʤʘ ʠ ʥʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ "ʫʤʥʦʛʦ ʜʦʤʘ": 5G ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ, ʦʩʚʝʱʝʥʠʝ, 

ʦʪʦʧʣʝʥʠʝ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ. ʋʚʝʣʠʯʝʥʥʘʷ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʠʜʝʦ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ ʠ 

ʛʦʣʦʩʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ "ʫʤʥʦʛʦ ʜʦʤʘ". 

ʅʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʉ ʧʦʜʜʝʨʞʢʦʡ 5G ʥʦʩʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʫʪ ʥʝ 

ʪʦʣʴʢʦ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʠ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ ʠʭ 

ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʤ ʨʘʙʦʪʥʠʢʘʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʛʨʝʩʩʫ ʚ ʦʙʣʘʩʪʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʣʠʯʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʩʧʦʨʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʤ ʞʠʟʥʠ. 

3. ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʥʪʝʛʨʘʮʠʠ 5G ʚ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) 

ʍʦʪʷ 5G ʦʪʢʨʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ 

ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ ʧʦʪʝʥʮʠʘʣ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT)[4]: 

ʘ) ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʪʦʠʤʦʩʪʴ 
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ɺʥʝʜʨʝʥʠʝ 5G ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʚʢʣʶʯʘʷ ʫʩʪʘʥʦʚʢʫ ʥʝʙʦʣʴʰʠʭ ʚʳʰʝʢ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ 

ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʣʠʮʝʥʟʠʨʦʚʘʥʠʝ ʩʧʝʢʪʨʘ. ʉʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʨʘʩʭʦʜʳ ʤʦʛʫʪ ʩʪʘʪʴ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʠʭ ʠʣʠ ʩʣʘʙʦʨʘʟʚʠʪʳʭ 

ʨʘʡʦʥʘʭ. 

b) ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ 

ʉ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʫʩʪʨʦʡʩʪʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ 

ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ. 5G ʧʦʪʨʝʙʫʝʪ ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʟʘʱʠʪʳ ʦʛʨʦʤʥʦʛʦ ʦʙʲʝʤʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʪʘʢʠʭ ʩʝʢʪʦʨʘʭ, ʢʘʢ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ "ʫʤʥʳʝ ʛʦʨʦʜʘ", ʙʫʜʝʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. 

c) ɼʦʩʪʫʧʥʦʩʪʴ ʩʧʝʢʪʨʘ 

ʉʝʪʠ 5G ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʧʝʢʪʨʘ, ʠ ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʨʛʘʥʘʤ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʵʪʦʪ ʩʧʝʢʪʨ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʙʘʣʘʥʩʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʫʩʪʨʦʡʩʪʚ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ ʠ ʜʨʫʛʠʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦʡ 

ʜʦʩʪʫʧʥʦʩʪʠ ʩʧʝʢʪʨʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʥʠʟʢʦʡ ʟʘʜʝʨʞʢʦʡ 

ʠ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʴʶ, ʠʤʝʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʧʝʭʘ 

ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʩ ʧʦʜʜʝʨʞʢʦʡ 5G. 

d) ʉʦʚʤʝʩʪʠʤʦʩʪʴ 

ʇʦ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʩʝʪʷʤʠ ʠ ʧʣʘʪʬʦʨʤʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ ʦʪʢʨʳʪʳʝ 

ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʦʪʦʢʦʣʳ, ʯʪʦʙʳ ʨʘʟʣʠʯʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʤʦʛʣʠ 

ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ. 

4. ɼʦʣʛʦʩʨʦʯʥʦʝ ʚʠʜʝʥʠʝ 5G ʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ 

ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 5G ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʩʨʝʜʳ ʩ ʛʠʧʝʨʩʚʷʟʴʶ, 

ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʦʡʩʪʚʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ, ʫʯʘʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʨʦʛʥʦʟʠʨʫʶʪ ʩʦʙʳʪʠʷ ʠ 

ʜʘʞʝ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʘʚʪʦʥʦʤʥʦ.  

ʇʦʷʚʣʝʥʠʝ 5G ʟʥʘʤʝʥʫʝʪ ʩʦʙʦʡ ʧʦʚʦʨʦʪʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʀʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʥʳʭ ʩʠʩʪʝʤ, ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʪʘʢʠʭ 

ʦʪʨʘʩʣʷʭ, ʢʘʢ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʪʨʘʥʩʧʦʨʪ, "ʫʤʥʳʝ ʛʦʨʦʜʘ" ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʭʨʘʥʷʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩʧʝʢʪʨʘ, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 5G ʠ ʝʛʦ 

ʚʦʟʤʦʞʥʳʭ ʧʨʝʝʤʥʠʢʦʚ ʦʙʝʱʘʝʪ ʩʦʟʜʘʪʴ ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʨʦʡʩʪʚʘ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠʟʤʝʥʷʪ ʪʦ, ʢʘʢ 

ʤʳ ʞʠʚʝʤ, ʨʘʙʦʪʘʝʤ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 
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ɸɼɸʄ ɽרɹɽɻɯʅ ɾɽרɯʃɼɽʊʋɻɽ ɸʈʅɸʃנɸʅ ʈʆɹʆʊʊʓ ɾɸɹɼʓפ 

 

ʅʘʭʠʧʙʝʢ ᴄ.פ., ʆʨʳʥʭʘʥʦʚʘ ɾ.ʉ., ʉʤʘʭʘʥ ɸ.ʐ., ʈʘʫʰʘʥʙʝʢ ʄ.ɹ. 

 .ʘʤʙʝʪʦʚʘ ʉ.ʄסʳʪʫʰʳ ɽʰʤʘץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʤʘʛʠʩʪʨ, ʘס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʨʫʜʘ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʈʦʙʦʪʳ, ʢʘʢ ʤʘʰʠʥʳ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ 

ʢʦʤʧʴʶʪʝʨʦʤ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ ʜʦʩʪʘʚʢʠ ʠ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ 

ʥʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʦʙʦʪʳ, ʩʦʚʤʝʩʪʥʳʝ 

ʨʦʙʦʪʳ, ʵʢʟʦʩʢʝʣʝʪʳ, ʘʚʪʦʤʦʙʠʣʠ ʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (AGV) ʠ ʜʨʦʥʳ.ɺ 

ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʠʧʘʭ ʨʦʙʦʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ. 

Summary: Robotic equipment designed to facilitate human labor allows you to increase 

productivity, safety and efficiency in various industries. Robots, as computer-programmed 

machines, are designed to reduce delivery times and reduce the workload of employees. The main 

areas are industrial robots, collaborative robots, exoskeletons, automated controlled vehicles 

(AGVs) and drones.This article provides information about the types of robots used in various 

industries. 
 

ɸʜʘʤ ʝשʙʝʛʽʥ ʞʝשʣʜʝʪʫʛʝ ʘʨʥʘʣסʘʥ ʨʦʙʦʪʪʳ ʞʘʙʜʳץ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘסʳ 

ᴇʥʽʤʜʽʣʽʢʪʽ, ץʘʫʽʧʩʽʟʜʽʢʪʽ ʞᴅʥʝ ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʘʪʳʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢʝש 

ʘʫץʳʤʳʥ ץʘʤʪʠʜʳ. ʈʦʙʦʪ ï ʙײʣ ʢʦʤʧʴʶʪʝʨʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʥסʘʥ ʤʘʰʠʥʘ. 

ʅʝʛʽʟʽʥʜʝ, ʨʦʙʦʪ ץʘʞʝʪʪʽ ʧʽʰʽʥ ʤʝʥ ץʣʰʝʤʜʝ ײץʨʘʩʪʳʨʳʣסʘʥ ʞᴅʥʝ ʦʨʥʘʪʳʣסʘʥ, 

ʩʦʜʘʥ ʢʝʡʽʥ ʢʦʜץʘ ʠʥʞʝʥʝʨʣʝʨ ʞʦʩʧʘʨʣʘʥסʘʥ ʩʝʨʠʷʣʘʨ ʘʨץʳʣʳ ʪʘʧʩʳʨʤʘʥʳ 

ʦʨʳʥʜʘʫסʘ ʥײʩץʘʫ ʙʝʨʫʛʝ ʙʦʣʘʜʳ[1]. ʈʦʙʦʪʪʘʨ ʘʜʘʤ ʝשʙʝʛʽʥʽש ʦʨʥʳʥ ʙʘʩʫסʘ 

ʘʨʥʘʣʤʘסʘʥ, ʢʝʨʽʩʽʥʰʝ ʦʣʘʨ ʞʝʪʢʽʟʫ ʤʝʨʟʽʤʽʥ ץʳʩץʘʨʪʫסʘ ʞᴅʥʝ ץʳʟʤʝʪʢʝʨʣʝʨʜʽש 

ʞװʢʪʝʤʝʩʽʥ ʘʟʘʡʪʫסʘ ʘʨʥʘʣסʘʥ. ʅʝʛʽʟʛʽ ʙʘסʳʪʪʘʨ ʤʳʥʘʜʘʡ: 

- ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʨʦʙʦʪʪʘʨ(ʄʘʥʠʧʫʣʷʪʦʨ ʨʦʙʦʪʪʘʨ); 

- ɹʽʨʣʝʩʢʝʥ ʨʦʙʦʪʪʘʨ (Cobots); 

- ʕʢʟʦʩʢʝʣʝʪʪʝʨ; 

- ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʳʣʘʪʳʥ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳ (AGV); 

- ɼʨʦʥʜʘʨ. 

ᴆʥʜʽʨʽʩʪʽʢ ʨʦʙʦʪʪʘʨ(ʨʦʙʦʪ-ʤʘʥʠʧʫʣʷʪʦʨ) ᴅʜʝʪʪʝ ʘʜʘʤ ץʦʣʳʥʘ ץײʩʘʩ 

ʬʫʥʢʮʠʷʣʘʨ ʳʙʘʨ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʨʦʙʦʪʪʘʨʜʳש ʪװʨʽ ʜʝʧ ʘʪʘʣʘʜʳ. ʄʘʥʠʧʫʣʷʪʦʨ 

ʪᴅʫʝʣʩʽʟ ײץʨʳʣסʳ ʙʦʣʘ ʘʣʘʜʳ ʞᴅʥʝ ʢװʨʜʝʣʽ ʨʦʙʦʪʪʳץ ʢʝʰʝʥʥʽש ʙᴇʣʽʛʽ ʙʦʣʘ 

ʘʣʘʜʳ(ʩʫʨʝʪ 1). 
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ʉʫʨʝʪ 1 ï ᴆʥʜʽʨʽʩʪʽʢ ʨʦʙʦʪʪʘʨ 

 

ɹʽʨʣʝʩʢʝʥ ʨʦʙʦʪʪʘʨ (Baxter) ï ʨʦʙʦʪ ʞʘץʳʥ ʤʘשʜʘסʳ ʞײʤʳʩʰʳסʘ ץʘʫʽʧ 

ʪᴇʥʜʽʨʤʝʫ װʰʽʥ ʞʘʩʘʣסʘʥ ʘʜʘʤʤʝʥ ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʘʨʥʘʣסʘʥ ʨʦʙʦʪʪʘʨ.  

ɽʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʪʦץʪʘʣʘʪʳʥ ʙʦʣʩʘץ, ʦʣʘʨ ʘʜʘʤʥʳש ᴇʣʰʝʤʜʝʨʽʥʝʥ 

ʘʩʧʘʡʜʳ ʞᴅʥʝ ʜʝ ʦʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ᴅʨʜʘʡʳʤ ʘʨʥʘʡʳ 

ʜʘʪʯʠʢʪʝʨʽ ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ. ʄײʥʜʘʡ ʨʦʙʦʪʪʘʨ ᴇʟʽ ʘʜʘʤʤʝʥ ʳʥʪʳʤʘץʪʘʩʪʳץץʘ 

ʙʘסʳʪʪʘʣסʘʥ(ʩʫʨʝʪ 2).  

 

 
 

ʉʫʨʝʪ 2 - ɹʽʨʣʝʩʢʝʥ ʨʦʙʦʪʪʘʨ (Baxter) 

 

ʕʢʟʦʩʢʝʣʝʪʪʝʨ(EksoVest) ï ʙײʣ ᴅʨʪװʨʣʽ ʞײʤʳʩ ʪײʨʣʝʨʽʥ ʦʨʳʥʜʘʫ ʢʝʟʽʥʜʝ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳץ שʦʣʳʥ ʢʝʫʜʝʛʝ ʜʝʡʽʥ ʞᴅʥʝ ʦʜʘʥ ʞʦסʘʨʳ ʢᴇʪʝʨʝʪʽʥ, ץʦʣʜʘʡʪʳʥ 

ʞʦסʘʨʳ ʜʝʥʝ ʵʢʟʦʩʢʝʣʝʪʽʥ ʘʪʘʡʜʳ. ʕʢʟʦʩʢʝʣʝʪʪʽש ʩʘʣʤʘסʳ 4 ʢʠʣʦʛʨʘʤʤʥʘʥ ʩʘʣ 

ʘʩʘʜʳ, ʢʝʟ-ʢʝʣʛʝʥ ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʫסʘ ʳסשʘʡʣʳ, ʧʘʡʜʘʣʘʥʫʰʳʥʳץ שʦʟסʘʣʳʩ 

ʝʨʢʽʥʜʽʛʽʥ ʰʝʢʪʝʤʝʡʜʽ[2]. ɹײʣ ʨʦʙʦʪʪʳ ʪᴇʤʝʥʜʝʛʽ 3 ʩʫʨʝʪʪʝʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ.  
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ʉʫʨʝʪ 3 ï ʕʢʟʦʩʢʝʣʝʪʪʝʨ(EksoVest) ʨʦʙʦʪʪʘʨʳ 

 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʳʣʘʪʳʥ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳ (AGV) ï ʙײʣ ᴇʥʜʽʨʽʩ 

ʞᴅʥʝ ʩʘץʪʘʫ ʦʨʳʥʜʘʨʳʥʜʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʪʘʩʳʤʘʣʜʘʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ װʰʽʥ 

 ʘ ʥʝʤʝʩʝסʪʘʨץʦʣʜʘʥʳʣʘʪʳʥ ʨʦʙʦʪʪʳ ʤʘʱʠʥʘʣʘʨ. ɾʝʨʜʝʛʽ ʤʘʛʥʠʪʪʽʢ ʞʦʣʘץ

ʞʘʨʳץ ʙʝʣʛʽʣʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʘʣʜʳʥ-ʘʣʘ ʙʝʣʛʽʣʝʥʛʝʥ ʞʦʣʜʘʨʤʝʥ ʞװʨʽʧ 

ᴇʪʝʜʽ(ʩʫʨʝʪ 4). 

 

 
 

ʉʫʨʝʪ 4 - ɸʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʙʘʩץʘʨʳʣʘʪʳʥ ʢᴇʣʽʢ ײץʨʘʣʜʘʨʳ (AGV) 

 

ɼʨʦʥʜʘʨ ï ʠʥʥʦʚʘʮʠʷʣʳץ ʧʽʰʽʥʽ ʙʘʨ, ᴅʫʝ ʙʘʡʣʘʥʳʩʳ ʘʨץʳʣʳ ץʘʞʝʪʪʽ 

ʟʘʪʪʘʨʜʳ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʨʦʙʦʪʪʘʨ[3]. ʄץײʠʷʪ ʦʡʣʘʩʪʳʨʳʣסʘʥ 

ʜʠʟʘʡʥʳ ʙʘʨ ײץʨʳסʳ ʞʦסʘʨʳ ʤʘʥʝʚʨʛʝ ʠʝ. ʂʚʘʜʨʘʢʦʧʪʝʨʜʝʥ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ 

ʤʠʥʠʤʘʣʴʜʳ ʢʽʜʽʩʧʝʥ ʙʘʩץʘʨʫ ʵʣʝʤʝʥʪʪʝʨʽʥʝ ʙʝʨʽʣʝʜʽ(ʩʫʨʝʪ 5).  

 



185 
 

 
 

ʉʫʨʝʪ 5 ï ɼʨʦʥʜʘʨ 

 

ʈʦʙʦʪʪʳ ʪʝʭʥʠʢʘ ʙʘʨʣʳץ ʩʘʣʘʣʘʨʜʘ ʝשʙʝʢ ʤʽʥʜʝʪʪʝʨʽʥ ʦʨʳʥʜʘʫ ʪᴅʩʽʣʽʥ 

ᴇʟʛʝʨʪʫʜʝ. ʆʩʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʨʽʢʪʽʨʫ ʘʨץʳʣʳ ʢᴅʩʽʧʦʨʳʥʜʘʨ ᴇʥʽʤʜʽʣʽʢʪʽ 

ʘʨʪʪʳʨʳʧ, ץʘʫʽʧʩʽʟʜʽʢʪʽ ʘʨʪʪʳʨʳʧ, ץʳʟʤʝʪʢʝʨʣʝʨʜʽש ʢװʨʜʝʣʽ ʞᴅʥʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫסʘ ʫʘץʳʪʳʥ װʥʝʤʜʝʡ ʘʣʘʜʳ. 

ʈʦʙʦʪʦʪʝʭʥʠʢʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʜʘʤʳסʘʥ ʩʘʡʳʥ ʦʣʘʨʜʳש ʢʘʜʨʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ 

ᴇʟʛʝʨʪʫ ᴅʣʝʫʝʪʽ ʜʝ ʘʨʪʘ ʙʝʨʝʜʽ.  
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ʈʝʟʁʤʝ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʀʊ) ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʀʊ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʱʝʩʪʚʘ, ʧʦʪʨʝʙʠʪʝʣʝʡ, ʙʠʟʥʝʩʘ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚʦ 

ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 

Summary: The article considers the role of information technologies (IT) in the modern 

world, their use. The main focus is on the advantages of IT technologies for society, consumers, and 

business. It is concluded that information technologies are one of the important tools of 

transformation in many spheres of life. 
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 ʽʥʝשʘ ʢʝʟʝשʞʘ שʘʥ ʵʚʦʣʶʮʠʷʥʳסʳʪʪʘʣסʘʤʜʘ ʘʜʘʤʜʘʨ ʙʽʣʽʤʛʝ ʙʘסʦץ ʘʟʽʨʛʽפ

ᴇʪʪʽ. פʘʟʽʨ ʘץʧʘʨʘʪ ʘʜʘʤʜʘʨʜʳש ᴇʤʽʨʽʥʜʝ ʞʝʪʝʢʰʽ ʦʨʳʥ ʘʣʘʪʳʥ ᴇʪʝ ʞʘשʘ 

ʞʘסʜʘʡʣʘʨ ʧʘʡʜʘ ʙʦʣʫʜʘ. ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ᴇʤʽʨʜʽ ᴅʣʜʝץʘʡʜʘ 

ʞʝשʽʣʜʝʪʢʝʥʽ ʩʦʥʰʘ, ץʘʟʽʨ ʢᴇʧ ʢװʰ ʞײʤʩʘʤʘʡ-ʘץ ʘʟʳץ-ʪװʣʽʢʢʝ ʪʘʧʩʳʨʳʩ ʙʝʨʫʛʝ, 

ʪײʨʤʳʩʪʳץ ץʳʟʤʝʪʪʝʨʛʝ ʘץʳ ʪᴇʣʝʫʛʝ, ʩʦסשʳ ʞʘשʘʣʳץʪʘʨʜʳ ʪʘʙʫסʘ, ʤʳשʜʘסʘʥ 

ʰʘץʳʨʳʤ ʞʝʨʜʝ ʪײʨʘʪʳʥ ʘʜʘʤʜʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʘ ʙʦʣʫסʘ, ʩʦʥʜʘʡ-ʘץ ʜʘʤʫסʘ 

ʞᴅʥʝ ʤʝʜʠʮʠʥʘ, ʘʩʪʨʦʥʦʤʠʷ, ʚʠʨʪʫʘʣʜʳ ʰʳʥʜʳץ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ 

ʩʘʣʘʣʘʨʜʘ װʣʢʝʥ ʞʝʪʽʩʪʽʢʪʝʨʛʝ ʞʝʪʫʜʝ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙװʛʽʥʜʝ ץʘʨץʳʥʜʳ ʜʘʤʳʧ ʢʝʣʝʜʽ. ʆʩʳʜʘʥ 

ʦʥʰʘץʪʳ ʞʳʣ ʙײʨʳʥ ץʫʘʪʪʳ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʥʽש ʜʘʤʫʳʥ, ɾʝʣʽʣʽʢ פʳʟʤʝʪʪʝʨʛʝ 

ʩײʨʘʥʳʩʪʳ (ʬʠʟʠʢʘʣʳץ ʦʙʲʝʢʪʽʣʝʨʜʽש ("ʙᴇʣʽʢʪʝʨʜʽש") ʙʽʨ-ʙʽʨʽʤʝʥ ʥʝʤʝʩʝ 

ʩʳʨʪץʳ ʦʨʪʘʤʝʥ ʘʜʘʤʥʳץ שʘʪʳʩʫʳʥʩʳʟ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽ) ʝʣʝʩʪʝʪʫ ʤװʤʢʽʥ ʝʤʝʩ 

ʝʜʽ). ʄʝʜʠʮʠʥʘ ʩʘʣʘʩʳʥʘ ץʘʨʘʩʘץ, ʞʘץʳʥʜʘ סʘʥʘ ʦʥʜʘסʘʥ ʞʳʣʜʘʨ ʙײʨʳʥ ʘʜʘʤ 

ʙʘʫʳʨʳʥʳש ʞʘʩʘʥʜʳ ʘʣʤʘʩʪʳʨסʳʰʳʥ ʦʡʣʘʧ ʪʘʧץʘʥʳʤʳʟʜʳ ʙʘʡץʘʫסʘ ʙʦʣʘʜʳ. 

ɹʦʣʘʰʘץʪʘ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץ שʘʣʘʡ ʜʘʤʠʪʳʥʳʥ ʞᴅʥʝ ʦʥʳש ʞʘʣʧʳ 

ʘʜʘʤʟʘʪץʘ ץʘʣʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʥʘץʪʳ ʙʦʣʞʘʫ ץʠʳʥ. ɸʣʘʡʜʘ, ʘʜʘʤʜʘʨʜʳש ᴇʤʽʨʽʥ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʩʳʟ ʝʣʝʩʪʝʪʫ ʤװʤʢʽʥ ʝʤʝʩ. 

ʕʢʦʥʦʤʠʢʘʥʳס ,שʳʣʳʤ ʤʝʥ ʤᴅʜʝʥʠʝʪʪʽש, ʪʝʭʥʠʢʘ ʤʝʥ ʪʝʭʥʠʢʘʥʳש ʜʘʤʫʳ, 

ᴅʣʝʫʤʝʪʪʽʢ ʞᴅʥʝ ץʦסʘʤʜʳץ ץʘʪʳʥʘʩʪʘʨ ʩʘʣʘʩʳ, ʄʝʤʣʝʢʝʪʪʽʢ ɹʘʩץʘʨʫʜʳ 

ʞʝʪʽʣʜʽʨʫ ð ʤײʥʳש ʙᴅʨʽ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥ ʘץʧʘʨʘʪʪʳש ʩʘʧʘʩʳʥʘ, ʦʥʳש 

ʩʝʥʽʤʜʽʣʽʛʽ ʤʝʥ ʪʦʣʳץʪʳסʳʥʘ, ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʬʦʨʤʘʩʳʥʘ ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ 

 ʧʘʨʘʪץʘʥʘ ʝʤʝʩ, ʘס ʳʥ ʘʨʘʜʘ ʵʥʝʨʛʝʪʠʢʘץʘ ʘʣʳʥʜʳ . ɽʥʜʽ ʞʘץʳʪסʩʳʥʫ ʙʘʩʪʳ ʙʘײ

ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש, ʝʣʜʝʨʜʽש ʞᴅʥʝ ʞʘʣʧʳ ץʦסʘʤʥʳש ʜʘʤʫ ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʡʪʳʥʳ 

ʙʝʣʛʽʣʽ ʙʦʣʜʳ. 

2020 ʞʳʣʜʳש ʙʘʨʣʳץ ʦץʠסʘʣʘʨʳʥʘ ץʘʨʘʤʘʩʪʘʥ (ʤʳʩʘʣʳ, ʧʘʥʜʝʤʠʷ), 

ʙʠʟʥʝʩʪʽש ʩᴅʪʪʽʣʽʛʽ װʰʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳש ʤʘשʳʟʜʳʣʳסʳ ᴇʟʛʝʨʽʩʩʽʟ ץʘʣʘʜʳ. ʐʳʥ 

ʤᴅʥʽʥʜʝ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷ ʙʘʨסʘʥ ʩʘʡʳʥ ʤʘשʳʟʜʳ ʙʦʣʘ ʪװʩʫʜʝ, ᴇʡʪʢʝʥʽ ײʡʳʤʜʘʨ 

 ʰʽʥ ᴇʟװ ʦʣʜʘʫ ʢᴇʨʩʝʪʫ ʞᴅʥʝ ʠʢʝʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫץ ʤʳʩ ʽʩʪʝʫʛʝײʪʘʥ ʞץʘʰʳץ

ʞײʤʳʩʪʘʨʳʥ ʞʳʣʜʘʤ ץʘʡʪʘ ײץʨʳʣʳʤʜʘʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. ʇʘʥʜʝʤʠʷ 

ʢʦʤʧʘʥʠʷʣʘʨʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳ װʰ ʝʩʝ ʞʝʜʝʣʜʝʪʪʽ, ʙʽʨʘץ 

ʠʥʥʦʚʘʮʠʷ ץʘʨץʳʥʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʢᴅʩʽʧץʦʡʣʘʨסʘ ץʳʩʳʤ ʢװʰʝʡʝ ʪװʩʪʽ: 

ʨʝʩʧʦʥʜʝʥʪʪʝʨʜʽ90% ש - ʳ ʞײʤʳʩ ʢᴇʣʝʤʽʥʽש ʘʨʪץʘʥʳʥ ʭʘʙʘʨʣʘʜʳ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʩʘʣʘʩʳʥʜʘסʳ ʤʘʤʘʥʜʘʨ ᴇʟʜʝʨʽʥʽש ʤʘʥʩʘʧʪʳץ 

ʙʦʣʘʰʘסʳʥʘ ᴇʪʝ ʦש ʢᴇʟץʘʨʘʩʧʝʥ ץʘʨʘʡʜʳ. ɸʊ ʤʘʤʘʥʜʘʨʳʥʳש ʰʘʤʘʤʝʥ 80% - ʳ 

ʪʝʭʥʦʣʦʛ ʨʝʪʽʥʜʝʛʽ ʨᴇʣʽʥʝ ʳסשʘʡʣʳ, ʘʣ 20% - ʳ ᴅʨʪװʨʣʽ ץʳʟʤʝʪʪʝʨʛʝ ʠʝ. 

ʆʩʳʣʘʡʰʘ, 2023 ʞʳʣסʳ ʞʘסʜʘʡ ʙʦʡʳʥʰʘ ɸʊ ʩʘʨʘʧʰʳʣʘʨʳʥʳש ʢᴇʧʰʽʣʽʛʽʥʽש 

ʧʽʢʽʨʣʝʨʽ ᴅʨʪװʨʣʽ[1]. ɹײʣ ʞʘסʜʘʡʜʘ CORONAVIRUS- 19 ʞʘסʜʘʡʳ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʪʳʥʳ ʘʥʳץ-ץʳʟסʘʥʳʰʪʳש ʥʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽ ʧʘʥʜʝʤʠʷʜʘʥ ʢʝʡʽʥʛʽ ʞײʤʳʩ 

 ʘʨʳʣʘʫʳ ʙʦʣʳʧסʞʦ שʩʪʨʝʩʩʪʽ ץʘʪʳʩʪʳ ʙʝʣʛʽʩʽʟʜʽʢ, ʩʦʥʜʘʡ-ʘץ ʘʫʽʧʩʽʟʜʽʛʽʥʝץ

ʪʘʙʳʣʘʜʳ. ɸʊ ʙᴇʣʽʤʽʥʽץ שʳʟʤʝʪʢʝʨʣʝʨʽ ץʳʩʳʤʥʳש ʞʦסʘʨʳʣʘʫʳʥʳש ʢʝʣʝʩʽ 

ʩʝʙʝʧʪʝʨʽʥ ʢʝʣʪʽʨʝʜʽ: ʞʘשʘ ʙʘʩʳʤʜʳץʪʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨ (global global ï 80%), 

ʪʝʭʥʦʣʦʛʠʷʥʳ ʝʥʛʽʟʫ ʞʳʣʜʘʤʜʳסʳʥʳש ʘʨʪʫʳ ʞᴅʥʝ ʜᴅʩʪװʨʣʽ ʰʝʰʽʤʜʝʨ ʤʝʥ 

ʙײʣʪʪʳ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʙʽʨ ʫʘץʳʪʪʘ ץʦʣʜʘʥʫ (ʞʘʣʧʳ -78%), ʢʦʤʧʴʶʪʝʨʣʽʢ 
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ʙײʣʪʪʘʨסʘ ʞʳʣʜʘʤ ʢᴇʰʫ (77% ʞᴅʥʝ 72%) ʞᴅʥʝ ʢᴇʧʪʝʛʝʥ ʙʘץʳʣʘʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ. 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʥᴅʪʠʞʝʣʝʨ (74% ʞᴅʥʝ 80%). 

ɸʊ-ʥʳ ʙʽʟʜʽש ᴇʤʽʨʽʤʽʟʛʝ ʝʥʛʽʟʫʜʽש ʞʘסʳʤʩʳʟ ʩʘʣʜʘʨʳʤʝʥ ץʘʪʘʨ ʙʽʨʥʝʰʝ 

ʞʘסʳʤʜʳ ʞʘץʪʘʨʳ ʙʘʨ: ɸʊ ʤʘʤʘʥʜʘʨʳ ʙʠʟʥʝʩ-ʩʘʷʩʘʪ װʰʽʥ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʤʘשʳʟʜʳʣʳסʳʥʳש ʘʨʪʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʙʽʣʽʢʪʽʣʽʢʢʝ ʜʝʛʝʥ ʩײʨʘʥʳʩʪʳש ʞʦסʘʨʳ 

ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞʘʨץʳʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʜʳ ʢᴇʨʝʜʽ. ɿʝʨʪʪʝʫʣʝʨ 

ʢᴇʨʩʝʪʢʝʥʜʝʡ, 2020 ʞʳʣʳ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʩʝʢʪʦʨ ʘʣʜʳסשʳ ʢʝʟʝשʛʝ ץʘʨʘסʘʥʜʘ 

ʢᴇʙʽʨʝʢ ʜʝʨʝʢʪʝʨ ʞʠʥʘʜʳ. ʆʣʘʨ ץʦʩʳʤʰʘʣʘʨ, ɸʊ ʠʥʬʨʘײץʨʳʣʳʤʳ, ץʘʫʽʧʩʽʟʜʽʢ 

ʞװʡʝʣʝʨʽ ʞᴅʥʝ ʪ.ʙ. ʘʨץʳʣʳ ʞʘʩʘʣʘʜʳ.ᴄʣʝʤʜʝʛʽ ɸʊ ʤʘʤʘʥʜʘʨʳʥʳ85% ש - ʳ 

ʩʦסשʳ ʞʳʣʜʘʨʳ ʜʝʨʝʢʪʝʨ ʢᴇʣʝʤʽʥʽײ שʣסʘʶʳʥʘʥ ʪʫʳʥʜʘסʘʥ ʘץʧʘʨʘʪʪʳץ ʰʫʤʝʥ 

ʢװʨʝʩʫ ʢװʨʜʝʣʽ ʤᴅʩʝʣʝ ʙʦʣʘʜʳ ʜʝʧ ʩʘʥʘʡʜʳ. ɼʝʛʝʥʤʝʥ, ʩʪʨʘʪʝʛʠʷʣʳץ ʦʡʣʘʫ ʤʝʥ 

ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷʥʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʪʝʥʜʝʥʮʠʷʣʘʨʳ ʪʝʭʥʦʣʦʛʠʷʥʳש 

ʪʠʽʤʜʽʣʽʛʽʥʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʢװʰʪʝʨ ʙʦʣʘʜʳ. 

2024 ʞʳʣʜʳש ʪʘʢʪʠʢʘʣʳץ ʞᴅʥʝ ʩʪʨʘʪʝʛʠʷʣʳץ ʪʘʣʘʧʪʘʨʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, 

ʙʽʨץʘʪʘʨ ɸʊ ʢʦʤʘʥʜʘʣʘʨʳ װʰʽʥ ʢװʨʜʝʣʽ ץʘʨʞʳʣʳץ ʧʨʦʙʣʝʤʘʣʘʨ ʙʘʨ ʝʢʝʥʽ 

ʘʥʳץʪʘʣʜʳ. ʊʝʭʥʦʣʦʛʠʷʣʳץ ʙʶʜʞʝʪʪʝʫ ʙʘʩʪʘʣʜʳ, ᴇʡʪʢʝʥʽ ʰʳסʳʥʜʘʨʜʳ 

ʦʨʪʘʣʳץʪʘʥʜʳʨʫʜʳש ʪʘʢʪʠʢʘʣʳץ ʪᴅʩʽʣʽ ʩʪʨʘʪʝʛʠʷʣʳץ ʠʥʚʝʩʪʠʮʠʷʣʳץ ʪᴅʩʽʣʛʝ 

ʘʡʥʘʣʜʳ ʞᴅʥʝ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʰʳסʳʥʜʘʨ ɸʊ ʦʧʝʨʘʮʠʷʣʘʨʳ ʙʦʡʳʥʰʘ ʝʤʝʩ, 

ʤʝʢʝʤʝʣʝʨ ʘʨʘʩʳʥʜʘ ʙᴇʣʽʥʜʽ[2]. ʇʘʥʜʝʤʠʷ ץʘʨʞʳʣʳץ ʢװʡʨʝʫʛʝ ᴅʢʝʣʜʽ, ᴇʡʪʢʝʥʽ 

ʢʦʤʧʘʥʠʷ ʞʦʩʧʘʨʣʘʨʳʥ ʪʝʟ ᴇʟʛʝʨʪʫʛʝ ʤᴅʞʙװʨ ʙʦʣʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʢʦʤʧʘʥʠʷʣʘʨʜʳ84% ש - ʳ ץʘʰʳץʪʘʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʫ װʰʽʥ 

ʘʡʪʘʨʣʳץʪʘʡ ʢװʰ ʩʘʣʫʜʘ, ʘʣ ʢʦʤʧʘʥʠʷʣʘʨʜʳ41% ש - ʳ ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢʢʝ 

ʢᴇʙʽʨʝʢ ʢᴇשʽʣ ʙᴇʣʫʜʝ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʢװʥʜʝʣʽʢʪʽ ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫʛʝ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʠʟʥʝʩ-ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ʪʨʝʥʜʪʝʨʜʽש ʙʦʣʘʰʘסʳʥ ʙʦʣʞʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʽʨʽ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʙʘʩʰʳʣʘʨʳʥʘ 

ᴅʨץʘʰʘʥ ʙᴅʩʝʢʝʣʝʩʪʽʢʪʽש ʞʦסʘʨʳ ʜʝשʛʝʡʽʥʜʝ ʙʦʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʘʨʢʝʪʠʥʛ ʩʘʣʘʩʳʥʜʘסʳ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ᴅʣʝʫʝʪʽʥ ʝʩʢʝʨʝ 

ʦʪʳʨʳʧ, ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽש ʤʘʨʢʝʪʠʥʛ ʩʘʣʘʩʳʥʘ ʘʨʘʥʜʘʪʫʰʳʣʳץ ᴅʩʝʨ 

ʝʪʝʪʽʥʽʥʝ ʢʝʧʽʣʜʽʢ ʙʝʨʫʛʝ ʙʦʣʘʜʳ (ʝש ʘʡץʳʥ ʤʳʩʘʣ-ʢʦʥʪʝʢʩʪʽʢ ʞʘʨʥʘʤʘ). 

ɸץʧʘʨʘʪʪʳץ ʧʨʦʮʝʩʪʽש ʝʨʝʢʰʝʣʽʛʽ-ʢᴅʩʽʧʢʝʨʜʽש ʤװʤʢʽʥʜʽʛʽʥʰʝ ʢᴇʧ ᴅʣʝʫʝʪʪʽ 

ʩʘʪʳʧ ʘʣʫʰʳʣʘʨʜʳ ʘʣʫסʘ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ. ɹʽʨʥʝʰʝ ʞʳʣ ʙײʨʳʥ ʘץʧʘʨʘʪʪʳץ 

ʧʨʦʮʝʩʩ ʘʨץʳʣʳ ʢʦʤʧʘʥʠʷ ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨʜʽ ʘʣסʘʥ ᴅʣʝʫʝʪʪʽ ʪײʪʳʥʫʰʳʣʘʨ 

ʩʘʥʘʪʳ ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ ʦʥʣʘʡʥ-ʞʘʨʥʘʤʘʜʘסʳʜʘʡ ʘʫץʳʤʜʳ ʝʤʝʩ ʝʜʽ. 

ɹʠʟʥʝʩʪʝ ʩʘʪʫסʘ ʘʨʥʘʣסʘʥ ʞʘʨʥʘʤʘ ʩʠʷץʪʳ ץʘʨʘʧʘʡʳʤ ʽʩʢʝ ʘʩʳʨʫ 

ʧʨʦʮʝʩʪʝʨʽ ʜʝ ץʦʩʳʤʰʘ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʝʨʜʝ ʩʘץʪʘʣסʘʥ ʢʝʟʜʝ ʪʠʽʤʜʽʨʝʢ 

ʙʦʣʘʜʳ. ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʙײʣ ʚʠʨʫʩʪʳץ ʞʘʨʥʘʤʘʥʳש ᴅʣʝʫʝʪʽʥʝ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ᴅʜʽʩʪʝʨ ʩʠʷץʪʳ ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʛʝ ץʘʪʳʩʪʳ[3]. ױʡʳʤ װʰʽʥ ʘץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ-ʙײʣ ᴇʟ ᴇʥʽʤʜʝʨʽʥ ʞʳʣʞʳʪʫʜʳ ʞʘץʩʘʨʪʫʜʳץ ,שʘʡʪʘʨʫʜʳש ʥʘץʪʳ 

ʤװʤʢʽʥʜʽʛʽ, ʥᴅʪʠʞʝʩʽʥʜʝ ʪײʪʳʥʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʪʦʣʳסʳʤʝʥ 

 ʤʢʽʥʜʽʢװʘ ʤסʩʘʨʪʫץʪʳʤʜʳ ʞʘײ ʩʘʧʘʩʳʥ שʘ, ᴇʟ ᴇʥʽʤʜʝʨʽʥʽסʘʪʪʘʥʜʳʨʫסʘʥʘץ

ʘʣʘʜʳ. ʍʘʣʳץʘʨʘʣʳץ ʢʦʤʧʘʥʠʷʣʘʨ ʢᴇʙʽʥʝʩʝ ᴇʟ ᴇʥʽʤʜʝʨʽʥ ʰʝʪʝʣʜʝ ʞʳʣʞʳʪʫ 

 שʊʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʧʘʨʘʪʪʳץʡʝʥʝʜʽ. ɸװʘ ʩסʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʧʘʨʘʪʪʳץʰʽʥ ʘװ

ʞʘʨʥʘʤʘסʘ ᴅʩʝʨʽ ʪʝʟ ʞᴅʥʝ ʽʨʛʝʣʽ ʙʦʣʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ɸʊ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש 
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ʘʨץʘʩʳʥʜʘ ʢʦʤʧʘʥʠʷ ץʘʡʪʘ ײץʨʳʣʘʜʳ, ʘʣ ʤʘʨʢʝʪʠʥʛ ʟʘʤʘʥʘʫʠ ʪʘʣʘʧʪʘʨסʘ ʩᴅʡʢʝʩ 

 ʘʣʘʫʳ ʤʝʥץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥ, ʦʣʘʨʜʳץ שʨʳʣʘʜʳ. ᴄʣʝʫʝʪʪʽ ʢʣʠʝʥʪʪʝʨʜʽײץ ʘʡʪʘץ

ʪʽʣʝʢʪʝʨʽʥ ɸץʧʘʨʘʪʪʳץ ʊʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʘʨʪʳץʰʳʣʳץʪʘʨʳʥ ʪʘʙʫ װʰʽʥ ʙʘʡ ʪʽʣ 

ʥʘʨʳסʳʥ ʘʣʳשʳʟ. 

ʇʨʘʢʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʢʦʤʧʘʥʠʷʣʘʨ ᴇʟ ץʳʟʤʝʪʪʝʨʽʥ ʽʰʢʽ 

ʦשʪʘʡʣʘʥʜʳʨʫʜʘʥ ʪװʩʝʪʽʥ ʢʽʨʽʩʪʽ ײʣסʘʡʪʫ ᴅʣʝʫʝʪʽʥ ʢᴇʨʝʜʽ[4]. ʇʨʦʮʝʩʪʽש 

ʪʠʽʤʜʽʣʽʛʽ ʤʝʥ ʰʳסʳʥʜʘʨ ʤʘʨʞʘʩʳ, ʪʘʨʪʳʤʜʳ ʙᴇʣʽʛʽ ʙʦʣʤʘʩʘ ʜʘ, ʦשʪʘʡʣʳ 

ʨʝʥʪʘʙʝʣʴʜʽʣʽʢ װʰʽʥ ᴇʪʝ ʤʘשʳʟʜʳ. ʆʣʘʨ ʩʦʥʜʘʡ-ʘץ ʞʘשʘ ʥʘʨʳץʪʘʨʜʳ ʜʘʤʳʪʫסʘ 

ʞᴅʥʝ ʞʘשʘ ʢʣʠʝʥʪʪʝʨʜʽ ʪʘʨʪʫסʘ ʠʥʚʝʩʪʠʮʠʷ ʩʘʣʤʘʩ ʙײʨʳʥ ץʦʣʜʘʥʫסʘ ʙʦʣʘʪʳʥ ʝש 

ʞʘץʩʳ ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ײʩʳʥʘʜʳ. 

ʊײʪʳʥʫʰʳʣʘʨʜʳש ʪʽʣʝʢʪʝʨʽʥʽש ʰʳʥʜʳסʳʥ ʪʽʢʝʣʝʡ ʙʘʩץʘʨʫסʘ ץʦʣ ʞʝʪʢʽʟʫ 

 ʜʘʡʜʘסʪʠʽʤʜʽ ʞʘ שʦʣʜʘʥʘʪʳʥ ʢʦʤʧʘʥʠʷʣʘʨʜʳץ ʡʝʣʝʨʜʽװʞ ץʧʘʨʘʪʪʳץʰʽʥ ʘװ

ʝʢʝʥʜʽʛʽ ʪװʩʽʥʽʢʪʽ. ʂʣʠʝʥʪʪʝʨʜʽ ʪʘשʜʘʫסʘ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ ʢʝʟ-ʢʝʣʛʝʥ ʘʜʘʤ 

ʩʘʪʳʣʳʤʜʳ ײʣסʘʡʪʫסʘ ʞᴅʥʝ ʢʽʨʽʩʪʽ ʘʨʪʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʘʣʘʜʳ. ɸץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʞʝʢʝ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʠʥʥʦʚʘʮʠʷʣʘʨʜʳ 

ʝʥʛʽʟʫʽ ʪײʪʳʥʫʰʳʣʘʨסʘ ʙʠʟʥʝʩʪʽש ʪʝʢ ʞʘסʳʤʜʳ ʞʘץʪʘʨʳʥ ʢᴇʨʩʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ[5]. ʊʝʭʥʦʣʦʛʠʷʣʳץ ᴅʟʽʨʣʝʤʝʣʝʨ ʙʽʟʜʽ ץʘʡʜʘ ʘʧʘʨʘʪʳʥʳʥ ʞᴅʥʝ ʙʽʟʜʽ 

ʙʘʷʫʣʘʪʫʳ ʤװʤʢʽʥ ʙʘʩץʘ ʩʳʥʘץʪʘʨʜʳ ʥʘץʪʳ ʙʦʣʞʘʫ ץʠʳʥ. ɼʝʛʝʥʤʝʥ, ʟʘʤʘʥʘʫʠ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʘסʳ ʧʨʦʛʨʝʩʩ ʤװʤʢʽʥ ʝʤʝʩ ʥᴅʨʩʝʥʽ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 
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Modern information technology (IT) covers a wide range of technologies and 

methods for processing, storing and transmitting data. They have a huge impact on all 

areas of life, including the economy, healthcare, education, business and personal 

interaction[1]. The following are the main types of modern information technologies 

that are actively used today. 

1. Information technology in the field of data 

Big Data: Description and analysis of data arrays that are too large or complex 

to be processed by traditional methods. These technologies allow you to analyze data 

in real time, identify trends and predict behavior. Examples of technologies: Hadoop, 

Apache Spark, NoSQL databases. 

Data Analytics: The process of extracting information from big data using a 

variety of tools and techniques, including Data Mining, machine learning, and 

statistical analysis. These technologies are used to create predictive models, for 

example, in healthcare, marketing and financial services. 

Data warehouses: Infrastructure for storing large amounts of data. Examples of 

technologies: Data Lakes, Data Warehouses, Cloud Storage. 

2. Cloud Computing 

Cloud computing allows companies and users to host data and applications on 

remote servers and access them over the Internet. This simplifies data management, 

reduces infrastructure costs, and increases flexibility[2]. 

IaaS (Infrastructure as a Service): Provision of infrastructure, such as servers 

and storage, over the Internet. Examples: Amazon Web Services (AWS), Microsoft 

Azure, Google Cloud. 

PaaS (Platform as a Service): Providing a platform for application development 

and deployment, including tools for development, data storage and integration. 

Examples: Google App Engine, Heroku. 

SaaS (Software as a Service): Software that is provided to the user via the 

Internet, without the need to install on local devices. Examples: Google Workspace, 

Salesforce, Office 365. 

3. Mobile technologies 

Mobile technologies cover everything related to the use of mobile devices for 

communication, information processing and performing various tasks. 

Mobile operating systems: For example, Android, iOS. 

Mobile applications: Programs designed for smartphones and tablets that use 

the capabilities of these devices (geolocation, sensors, cameras, etc.). Examples: 

mobile banking applications, fitness and medicine applications. 

5G and mobile networks: Modern 5G mobile networks provide higher data 

transfer speeds and reduced latency, which opens up new possibilities for high-speed 

applications such as video conferencing, autonomous cars, etc. 

4. Artificial Intelligence (AI) and machine learning 

Artificial intelligence (AI) and machine learning (MO) are fields aimed at 

creating systems that can perform tasks that normally require human intelligence, 

such as perception, decision-making and learning[3]. 
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Machine learning: Algorithms that allow systems to "learn" from data without 

explicit programming. Examples: neural networks, Deep Learning, reinforcement 

learning. 

Natural Language Processing (NLP): Technologies that enable computers to 

understand, interpret, and generate human language. Examples: ChatGPT, Google 

Translate. 

Computer vision: Technologies that allow machines to "see" and interpret 

images and videos. It is used in medicine (image analysis), cars (autonomous 

driving), and safety. 

5. Blockchain and Cryptocurrencies 

Blockchain is a distributed database or digital registry that is used to record 

transactions in cryptocurrencies and other applications. 

Cryptocurrencies: Digital currencies such as Bitcoin, Ethereum, which use 

blockchain to ensure the security and transparency of transactions[4]. 

Smart contracts: Programs running on blockchain platforms that automatically 

fulfill the terms of an agreement, for example, in financial transactions or legal 

contracts. 

6. Internet of Things (IoT) 

The Internet of Things (IoT) refers to a network of interconnected devices that 

can collect and exchange data. These devices can be used in various fields such as 

smart home, medicine, agriculture and industry. 

Smart Home: Devices such as thermostats (e.g. Nest), security systems, 

lighting and home appliances that are controlled via the Internet. 

Smart Cities: Technologies that use IoT to manage the city's infrastructure 

(traffic management systems, lighting, pollution monitoring, etc.). 

7. Cybersecurity 

Cybersecurity includes technologies and practices to protect computer systems, 

networks, and data from unauthorized access, attacks, and damage. 

Encryption: Methods of protecting data from unauthorized persons through 

encryption, such as SSL/TLS to protect data on the Internet. 

Antivirus and antispam systems: Programs designed to protect devices from 

viruses, Trojans, spyware and other malware. 

Firewalls: Technologies for blocking unwanted connections between 

computers and the Internet. 

8. Augmented and Virtual Reality (AR/VR) 

Augmented reality (AR) and virtual reality (VR) create new opportunities for 

interacting with digital worlds. 

Augmented Reality (AR): Integration of digital objects into the real world, 

using technologies such as Microsoft HoloLens, Google ARCore, Apple ARKit. 

Virtual Reality (VR): Full immersion in a digital environment using devices 

such as Oculus Rift, PlayStation VR, HTC Vive. 

9. Robotics 

Robotics combines mechanical devices, sensors and IT to create autonomous 

robots and systems that can perform tasks previously available only to humans. 
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Industrial robots: Used in production lines to automate processes. 

Service robots: Robots for servicing people, such as courier robots, assistant 

robots in medical institutions and at home. 

10. Automation Technologies and Process Robotics (RPA) 

RPA (Robotic Process Automation) includes the use of software robots to 

automate routine and repetitive tasks in business processes such as data processing, 

accounting, HR and others. 

RPA Systems: Programs such as UiPath, Automation Anywhere and Blue 

Prism allow you to automate many operational processes, increasing efficiency and 

reducing errors. 

Conclusion, modern information technologies cover a wide range of areas, 

from data management and cloud computing to artificial intelligence, blockchain, IoT 

and virtual reality. They are actively changing business, social processes and 

everyday life, offering new opportunities and improving the quality of life. It is 

important that these technologies are used responsibly, taking into account data 

security and confidentiality issues 
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various areas of our normal life. 
 

ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ-ʵʪʦ ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ 

ʠʟʫʯʝʥʠʝʤ ʩʣʫʯʘʡʥʦʩʪʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʆʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʣʫʯʘʡʥʳʭ ʩʦʙʳʪʠʡ, ʷʚʣʝʥʠʡ ʠ ʩʠʩʪʝʤ ʠ ʧʦʤʦʛʘʝʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ[1]. ɼʨʫʛʠʤʠ 

ʩʣʦʚʘʤʠ, ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 
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ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʣʫʯʘʡʥʦʝ ʠʣʠ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ ʧʦʚʝʜʝʥʠʝ. 

ɽʝ ʧʨʠʥʮʠʧʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʠʥʷʪʠʷ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ.  

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ:  

1. ʉʪʘʪʠʩʪʠʢʘ ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʠ ʣʦʛʠʯʝʩʢʠʡ ʚʳʚʦʜ: ʊʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʢʘʢ ʦʧʠʩʘʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʣʦʛʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʆʥʘ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʙʳʪʠʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʧʘʨʘʤʝʪʨʘʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʦʯʥʳʭ ʜʘʥʥʳʭ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʪʝʩʪʳ, ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʠ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʦʩʥʦʚʘʥʳ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʢʦʥʮʝʧʮʠʷʭ. ʇʨʦʚʝʨʢʘ ʛʠʧʦʪʝʟ: ɺʝʨʦʷʪʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʛʠʧʦʪʝʟ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʧʫʪʝʤ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʥʫʣʝʚʦʡ 

ʛʠʧʦʪʝʟʝ.  

2. ʌʠʥʘʥʩʳ ʠ ʵʢʦʥʦʤʠʢʘ ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ: ɺ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʚ ʠʥʚʝʩʪʠʮʠʷʭ, ʩʪʨʘʭʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʧʦʨʪʬʝʣʝʤ ʮʝʥʥʳʭ ʙʫʤʘʛ. ʊʘʢʠʝ 

ʤʦʜʝʣʠ, ʢʘʢ Value at Risk (VaR) ʠ ʤʦʜʝʣʴ ɹʣʵʢʘ-ʐʦʫʣʟʘ ʜʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ 

ʦʧʮʠʦʥʦʚ, ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʬʠʥʘʥʩʦʚʳʤʠ ʘʢʪʠʚʘʤʠ[2]. ʊʝʦʨʠʷ ʠʛʨ: 

ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʦʨʠʠ ʠʛʨ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʧʦʣʠʪʠʢʝ. ʀʛʨʦʢʠ ʚ 

ʠʛʨʝ ʦʮʝʥʠʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʠʩʭʦʜʦʚ ʥʘ ʦʩʥʦʚʝ 

ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʚʳʙʦʨʘ. ʕʢʦʥʦʤʠʯʝʩʢʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ: ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʨʳʥʦʯʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ, ʪʝʤʧʦʚ ʠʥʬʣʷʮʠʠ ʠ ʜʨʫʛʠʭ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʕʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ 

ʪʝʦʨʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʫʯʝʪʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʧʨʦʛʥʦʟʘʭ.  

3. ʈʘʟʨʘʙʦʪʢʘ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʘʜʝʞʥʦʩʪʠ: ɺʝʨʦʷʪʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. 

ʅʘʧʨʠʤʝʨ, ʠʥʞʝʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʦʮʝʥʢʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ ʤʝʭʘʥʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʠʩʪʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʝʢʪʦʚ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ: ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʚʝʨʦʷʪʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ 

ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ. ʊʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʝ ʪʘʙʣʠʮʳ ʠ ʧʨʦʚʝʨʢʘ 

ʛʠʧʦʪʝʟ, ʧʦʤʦʛʘʶʪ ʚʳʷʚʣʷʪʴ ʜʝʬʝʢʪʳ ʠ ʫʣʫʯʰʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ.  

4. ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

ʄʥʦʛʠʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʥʘʠʚʥʳʝ ʙʘʡʝʩʦʚʩʢʠʝ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ, ʙʘʡʝʩʦʚʩʢʠʝ ʩʝʪʠ ʠ ʩʢʨʳʪʳʝ ʤʘʨʢʦʚʩʢʠʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʳ ʥʘ 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ[3]. 
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ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʧʦʤʦʛʘʶʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠ 

ʥʝʧʦʣʥʦʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ da ɸʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʪʦʨʛʦʚʣʷ: ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʪʦʨʛʦʚʣʠ, ʢʦʛʜʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʥʠʤʘʶʪ ʙʳʩʪʨʳʝ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʨʝʰʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʨʳʥʦʯʥʳʭ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʙʨʘʙʦʪʢʘ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (ʅʃʇ): ʪʘʢʠʝ ʤʝʪʦʜʳ ʅʃʇ, ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʯʘʩʪʝʡ ʨʝʯʠ, 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠʤʝʥʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʤʘʰʠʥʥʳʡ ʧʝʨʝʚʦʜ, ʯʘʩʪʦ ʦʩʥʦʚʘʥʳ ʥʘ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʠ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ ʷʟʳʢʘ.  

5. ʄʝʜʠʮʠʥʘ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʷ ʄʝʜʠʮʠʥʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ: ɺ ʤʝʜʠʮʠʥʝ 

ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩ 

ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʩʠʤʧʪʦʤʦʚ (ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʦʨʝʤʳ ɹʘʡʝʩʘ). ʆʥʘ 

ʧʦʤʦʛʘʝʪ ʚʨʘʯʘʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʚʘʨʠʘʥʪʘʭ ʣʝʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʦʚ. ʕʧʠʜʝʤʠʦʣʦʛʠʷ: ɺ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʚʩʧʳʰʝʢ ʠ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʤʝʨ. ʊʘʢʠʝ ʤʦʜʝʣʠ, ʢʘʢ ʤʦʜʝʣʴ SIR 

(ɺʦʩʧʨʠʠʤʯʠʚʳʡ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ -ʚʳʟʜʦʨʦʚʝʚʰʠʡ), ʦʩʥʦʚʘʥʳ ʥʘ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʦ ʧʝʨʝʜʘʯʝ ʠʥʬʝʢʮʠʠ. ʂʣʠʥʠʯʝʩʢʠʝ 

ʠʩʧʳʪʘʥʠʷ: ʊʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ. ɺ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʈʂʀ) ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʷʚʣʷʶʪʩʷ ʣʠ ʥʘʙʣʶʜʘʝʤʳʝ 

ʵʬʬʝʢʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ.  

6. ʌʠʟʠʢʘ ʂʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ: ɺ ʢʚʘʥʪʦʚʦʡ ʬʠʟʠʢʝ ʚʝʨʦʷʪʥʦʩʪʴ ʠʛʨʘʝʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʧʦʥʠʤʘʥʠʠ ʪʘʢʠʭ ʷʚʣʝʥʠʡ, ʢʘʢ ʧʦʚʝʜʝʥʠʝ ʯʘʩʪʠʮ ʠ 

ʚʦʣʥʦʚʳʝ ʬʫʥʢʮʠʠ. ʇʨʠʥʮʠʧ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ɻʝʡʟʝʥʙʝʨʛʘ ʠ ʫʨʘʚʥʝʥʠʝ 

ʐʨʝʜʠʥʛʝʨʘ ʦʩʥʦʚʘʥʳ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʦʥʷʪʠʷʭ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ: ʪʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʯʘʩʪʠʮ ʚ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ. ʊʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʵʥʪʨʦʧʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʜʘʚʣʝʥʠʝ, ʦʩʥʦʚʘʥʳ ʥʘ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ.  

7. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ ʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʊʝʦʨʠʷ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ: ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʝʨʘʮʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʢʣʠʝʥʪʳ ʠʣʠ ʟʘʜʘʯʠ ʧʦʩʪʫʧʘʶʪ ʯʝʨʝʟ 

ʩʣʫʯʘʡʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʬʝʨʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʄʦʜʝʣʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʤʦʛʘʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ: ɺʝʨʦʷʪʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʫʨʦʚʥʷ 

ʟʘʧʘʩʦʚ, ʙʘʣʘʥʩʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʪʦʚʘʨʠʚʘʥʠʝʤ ʠ ʥʝʭʚʘʪʢʦʡ 

ʪʦʚʘʨʘ. ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʵʢʦʥʦʤʠʯʥʳʡ ʦʙʲʝʤ ʟʘʢʘʟʘ (EOQ) ʠ 

ʤʦʜʝʣʴ ʧʦʩʪʘʚʱʠʢʘ ʥʦʚʦʩʪʝʡ, ʧʦʤʦʛʘʶʪ ʬʠʨʤʘʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʆʧʪʠʤʠʟʘʮʠʷ: ʄʥʦʛʠʝ ʟʘʜʘʯʠ 
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ʦʧʪʠʤʠʟʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʧʨʠʥʷʪʠʝʤ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʠʣʫʯʰʝʛʦ ʢʫʨʩʘ 

ʜʝʡʩʪʚʠʡ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʠʣʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

8. ʉʦʮʠʘʣʴʥʳʝ ʥʘʫʢʠ ʠ ʧʩʠʭʦʣʦʛʠʷ ʇʦʚʝʜʝʥʯʝʩʢʘʷ ʵʢʦʥʦʤʠʢʘ: ʊʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʠʪʴ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʛʜʝ ʣʶʜʠ 

ʯʘʩʪʦ ʜʝʣʘʶʪ ʚʳʙʦʨ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʨʠʩʢʘʭ ʠ ʚʳʛʦʜʘʭ, ʘ ʥʝ ʥʘ 

ʯʠʩʪʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʨʘʩʯʝʪʝ. ʇʩʠʭʦʤʝʪʨʠʷ: ɺ ʧʩʠʭʦʣʦʛʠʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʦʨʠʠ ʪʝʩʪʦʚ ʠ ʦʮʝʥʢʠ ʜʣʷ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʣʠ ʯʝʨʪ 

ʭʘʨʘʢʪʝʨʘ ʯʝʣʦʚʝʢʘ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ (IRT), 

ʢʦʪʦʨʘʷ ʤʦʜʝʣʠʨʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ ʯʝʣʦʚʝʢʘ ʥʘ ʚʦʧʨʦʩ ʥʘ 

ʦʩʥʦʚʝ ʝʛʦ ʩʢʨʳʪʳʭ ʯʝʨʪ.  

9. ɸʢʪʫʘʨʥʘʷ ʥʘʫʢʘ ʉʪʨʘʭʦʚʘʥʠʝ ʠ ʧʝʥʩʠʠ: ɸʢʪʫʘʨʠʠ ʠʩʧʦʣʴʟʫʶʪ ʪʝʦʨʠʶ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʚ ʩʪʨʘʭʦʚʦʡ ʦʪʨʘʩʣʠ, ʚʢʣʶʯʘʷ ʩʪʨʘʭʦʚʘʥʠʝ 

ʞʠʟʥʠ, ʤʝʜʠʮʠʥʩʢʦʝ ʩʪʨʘʭʦʚʘʥʠʝ ʠ ʧʝʥʩʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

ʆʥʠ ʦʮʝʥʠʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʩʣʫʯʘʝʚ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʩʪʨʘʭʦʚʳʝ ʧʨʝʤʠʠ ʠ ʨʝʟʝʨʚʳ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ 

ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ: 

ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʪʘʙʣʠʮʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʤʦʜʝʣʠ 

ʚʳʞʠʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʞʠʜʘʝʤʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʥʩʠʦʥʥʳʭ ʧʣʘʥʦʚ, ʘʥʥʫʠʪʝʪʦʚ ʠ ʜʨʫʛʠʭ 

ʬʠʥʘʥʩʦʚʳʭ ʧʨʦʜʫʢʪʦʚ.  

10. ʉʧʦʨʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ: ɺʝʨʦʷʪʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʧʦʨʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʙʝʜʳ ʢʦʤʘʥʜʳ ʚ ʤʘʪʯʝ, ʥʘ ʦʩʥʦʚʝ ʧʨʦʰʣʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʩʪʘʪʠʩʪʠʢʠ ʠʛʨʦʢʦʚ ʠ ʜʨʫʛʠʭ ʧʝʨʝʤʝʥʥʳʭ[4]. ʉʪʘʚʢʠ ʠ ʘʟʘʨʪʥʳʝ ʠʛʨʳ: 

ɺʝʨʦʷʪʥʦʩʪʴ ʠʤʝʝʪ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʘʟʘʨʪʥʳʭ ʠʛʨʘʭ, ʛʜʝ ʨʘʩʯʝʪʳ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʦʞʠʜʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʧʨʘʚʝʜʣʠʚʳʭ ʚʳʧʣʘʪ ʠ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʠʛʨʳʰʘ ʠʣʠ ʧʨʦʠʛʨʳʰʘ ʧʦ 

ʩʪʘʚʢʘʤ.  

11. ʅʘʫʢʘ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʣʠʤʘʪʘ: ʊʝʦʨʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʧʨʦʛʥʦʟʘʭ 

ʢʣʠʤʘʪʘ, ʪʘʢʠʭ ʢʘʢ ʙʫʜʫʱʝʝ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ 

ʠʣʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ. ʆʮʝʥʢʘ ʨʠʩʢʘ 

ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ: ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʧʦʜʦʙʥʳʭ ʬʘʢʪʦʨʦʚ 
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ʊϮʡʽʥ: ʄʘʪʝʤʘʪʠʢʘʥʳ ʟʘʤʘʥʘʫʠ ʦϨʳʪʫ ʜϸʩʪϮʨʣʽ ϸʜʽʩʪʝʨʜʝʥ ʘʡʪʘʨʣʳϨʪʘʡ 

ʝʨʝʢʰʝʣʝʥʝʜʽ, ʪʝʨʝϬ ʪϮʩʽʥʫʛʝ, ʙʽʣʽʤʜʽ ʧʨʘʢʪʠʢʘʣʳϨ ϨʦʣʜʘʥʫϤʘ ʞϸʥʝ ʩʳʥʠ ʦʡʣʘʫʜʳ ʜʘʤʳʪʫϤʘ 

ʙʘʩʘ ʥʘʟʘʨ ʘʫʜʘʨʘʜʳ. ɹϰʣ ʤʘϨʘʣʘʜʘ ʤʘʪʝʤʘʪʠʢʘ ʦϨʳʪʫʜʳϬ ϸʜʽʩʪʝʨʽ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Summary: Modern teaching of mathematics is significantly different from traditional 

methods, with an emphasis on deep understanding, practical application of knowledge, and the 

development of critical thinking. This article discusses the methods of teaching mathematics. 
 

ɿʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʧʨʝʧʦʜʘʚʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʧʨʝʪʝʨʧʝʣʦ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʯʘʩʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʨʝʰʝʥʠʝ ʰʘʙʣʦʥʥʳʭ ʟʘʜʘʯ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʦʜʭʦʜʳ ʧʨʝʜʧʦʣʘʛʘʶʪ. 

1. ʇʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ (PBL) ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ɺ PBL 

ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʠʟ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ 

ʧʨʦʩʪʳʭ ʨʝʰʝʥʠʡ. ʆʥʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʩʦʦʙʱʘ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʵʪʠ ʟʘʜʘʯʠ, 

ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʢʦʥʮʝʧʮʠʠ[1].  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʉʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ, 

ʢʨʠʪʠʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ ʠ ʫʤʝʥʠʶ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʝʢʩʪʘʭ. ʕʪʦ ʪʘʢʞʝ ʨʘʟʚʠʚʘʝʪ ʥʘʚʳʢʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ʇʨʠʤʝʨ: ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘʜ ʪʘʢʠʤ ʧʨʦʝʢʪʦʤ, ʢʘʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʟʜʘʥʠʷ, ʛʜʝ ʠʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ 

ʟʘʪʨʘʪʳ, ʠʟʤʝʨʝʥʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʪ.ʜ.  

2. ʆʙʫʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʦʧʨʦʩʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ 

ʫʯʘʱʠʝʩʷ ʟʘʜʘʶʪ ʚʦʧʨʦʩʳ, ʠʩʩʣʝʜʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʠ 

ʜʝʣʘʶʪ ʚʳʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 

ʬʘʩʠʣʠʪʘʪʦʨʘ, ʘ ʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʥʩʪʨʫʢʪʦʨʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ: ʋʯʘʱʠʝʩʷ 

ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʤʦʪʠʚʘʮʠʶ ʠ ʣʶʙʦʟʥʘʪʝʣʴʥʦʩʪʴ. ʆʥʠ ʪʘʢʞʝ ʫʯʘʪʩʷ ʩʠʩʪʝʤʥʦ ʧʦʜʭʦʜʠʪʴ ʢ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ. ʇʨʠʤʝʨ: ʋʯʘʱʠʤʩʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥ ʥʘʙʦʨ ʜʘʥʥʳʭ 

ʠ ʧʨʝʜʣʦʞʝʥʦ ʠʟʫʯʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʛʠʧʦʪʝʟʳ ʠ ʧʨʦʚʝʨʠʪʴ ʩʚʦʠ ʠʜʝʠ.  



196 
 

3. ʂʣʘʩʩʥʘʷ ʢʦʤʥʘʪʘ ʩ ʠʟʤʝʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ɺ 

ʠʟʤʝʥʝʥʥʦʤ ʢʣʘʩʩʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. 

ʋʯʘʱʠʝʩʷ ʟʥʘʢʦʤʷʪʩʷ ʩ ʥʦʚʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʜʦʤʘ, ʯʘʩʪʦ ʩ 

ʧʦʤʦʱʴʶ ʚʠʜʝʦʣʝʢʮʠʡ ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʯʪʝʥʠʷ, ʘ ʚʨʝʤʷ ʟʘʥʷʪʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʘʢʪʠʢʠ, ʦʙʩʫʞʜʝʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʠ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʋʯʠʪʝʣʷ ʤʦʛʫʪ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʫʩʪʨʘʥʝʥʠʠ 

ʥʝʧʨʘʚʠʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫʯʘʱʠʭʩʷ ʠ ʦʢʘʟʘʥʠʠ ʧʦʜʜʝʨʞʢʠ ʚʦ ʚʨʝʤʷ 

ʟʘʥʷʪʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʤʘ ʫʯʘʱʠʝʩʷ ʫʯʘʪʩʷ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ ʪʝʤʧʝ. 

ʇʨʠʤʝʨ: ʋʯʠʪʝʣʴ ʤʦʞʝʪ ʚʢʣʶʯʠʪʴ ʚ ʜʦʤʘʰʥʝʝ ʟʘʜʘʥʠʝ ʚʠʜʝʦʬʠʣʴʤ ʦ ʨʝʰʝʥʠʠ 

ʢʚʘʜʨʘʪʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʘ ʟʘʪʝʤ ʫʯʘʱʠʝʩʷ ʙʫʜʫʪ ʨʝʰʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʠʣʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʛʨʫʧʧʦʚʳʭ ʦʙʩʫʞʜʝʥʠʷʭ ʚ ʢʣʘʩʩʝ.  

4. ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʊʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʘʢ 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʜʦʩʢʠ, ʛʨʘʬʠʯʝʩʢʠʝ ʢʘʣʴʢʫʣʷʪʦʨʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʥʘʧʨʠʤʝʨ, GeoGebra, Desmos) ʠ ʩʠʩʪʝʤʳ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ (CAS), ʧʦʤʦʛʘʶʪ ʫʯʘʱʠʤʩʷ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ 

ʢʦʥʮʝʧʮʠʠ ʠ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʊʝʭʥʦʣʦʛʠʷ ʫʣʫʯʰʘʝʪ ʧʦʥʠʤʘʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʜʠʥʘʤʠʯʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ ʠ ʧʦʟʚʦʣʷʷ 

ʧʦʣʫʯʘʪʴ ʥʝʤʝʜʣʝʥʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʫʧʨʘʞʥʝʥʠʡ. ʕʪʦ ʪʘʢʞʝ 

ʧʦʤʦʛʘʝʪ ʫʯʘʱʠʤʩʷ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦ ʠʟʫʯʘʪʴ ʘʙʩʪʨʘʢʪʥʳʝ ʧʦʥʷʪʠʷ. ʇʨʠʤʝʨ: 

ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ Desmos ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʠ 

ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʘʚʥʝʥʠʠ ʚʣʠʷʶʪ ʥʘ ʛʨʘʬʠʢ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʠʤ 

ʧʦʥʷʪʴ ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ ʥʘʢʣʦʥ, ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ.  

5. ʉʦʚʤʝʩʪʥʦʝ ʦʙʫʯʝʥʠʝ. ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʋʯʘʱʠʝʩʷ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʚ 

ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧʘʭ, ʨʝʰʘʷ ʟʘʜʘʯʠ, ʦʙʩʫʞʜʘʷ ʢʦʥʮʝʧʮʠʠ ʠ ʦʙʲʷʩʥʷʷ ʩʚʦʠ 

ʜʦʚʦʜʳ ʜʨʫʛ ʜʨʫʛʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʫʯʝʥʠʶ ʥʘ ʦʩʥʦʚʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʫʯʘʱʠʤʠʩʷ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʧʨʦʷʩʥʷʪʴ ʩʚʦʝ 

ʧʦʥʠʤʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʉʦʚʤʝʩʪʥʦʝ ʦʙʫʯʝʥʠʝ ʨʘʟʚʠʚʘʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, 

ʫʣʫʯʰʘʝʪ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʥʘʚʳʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʠʤʩʷ ʫʯʠʪʴʩʷ ʜʨʫʛ ʫ 

ʜʨʫʛʘ. ʆʥʦ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʫʯʘʱʠʝʩʷ ʩ ʨʘʟʥʳʤʠ ʩʠʣʴʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʤʦʛʫʪ ʚʥʦʩʠʪʴ 

ʩʚʦʡ ʚʢʣʘʜ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʨʠʤʝʨ: ɺ ʛʨʫʧʧʝ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ 

ʥʘʜ ʨʝʰʝʥʠʝʤ ʨʷʜʘ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʤʝʪʨʠʝʡ, ʦʙʤʝʥʠʚʘʷʩʴ ʠʜʝʷʤʠ ʠ 

ʩʪʨʘʪʝʛʠʷʤʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

6. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʜʘʧʪʘʮʠʶ ʫʯʝʙʥʳʭ ʩʪʨʘʪʝʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʢ ʨʘʟʣʠʯʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʫʯʘʱʠʭʩʷ. ɺ ʢʣʘʩʩʝ ʤʘʪʝʤʘʪʠʢʠ ʵʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʙʲʷʩʥʝʥʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʘ: ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʚʩʝ ʫʯʘʱʠʝʩʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʩʤʦʛʫʪ 

ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʫ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʪʴ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ ʪʝʤʧʝ. 
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ʇʨʠʤʝʨ: ʋʯʠʪʝʣʴ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʙʦʯʠʝ ʣʠʩʪʳ, ʢʦʪʦʨʳʝ 

ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ ʙʘʟʦʚʳʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʜʦ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʯʘʱʠʤʩʷ ʨʘʙʦʪʘʪʴ ʥʘ ʩʚʦʝʤ ʫʨʦʚʥʝ 

ʛʦʪʦʚʥʦʩʪʠ.  

7. ʇʨʠʤʝʥʝʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʢʦʥʪʝʢʩʪʥʦʝ ʦʙʫʯʝʥʠʝ ʆʙʟʦʨ: 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʤʘʪʝʤʘʪʠʢʠ ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʧʨʠʤʝʥʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ[2]. ʉʦʧʦʩʪʘʚʣʷʷ ʤʘʪʝʤʘʪʠʢʫ ʩ 

ʨʝʘʣʴʥʳʤʠ ʞʠʟʥʝʥʥʳʤʠ ʩʠʪʫʘʮʠʷʤʠ, ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʫʚʠʜʝʪʴ ʝʝ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʮʝʥʥʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʫʯʘʱʠʝʩʷ ʙʦʣʝʝ ʚʦʚʣʝʯʝʥʳ, ʢʦʛʜʘ ʤʦʛʫʪ ʩʦʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ 

ʦʥʠ ʠʟʫʯʘʶʪ, ʩ ʦʱʫʪʠʤʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʤʘʪʝʤʘʪʠʢʠ, ʩʚʷʟʳʚʘʷ ʝʝ ʩ ʪʘʢʠʤʠ ʦʙʣʘʩʪʷʤʠ, 

ʢʘʢ ʥʘʫʢʘ, ʵʢʦʥʦʤʠʢʘ ʠ ʠʥʞʝʥʝʨʠʷ. ʇʨʠʤʝʨ: ʋʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʟʫʯʘʪʴ 

ʩʪʘʪʠʩʪʠʢʫ, ʘʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʦʧʨʦʩʦʚ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʢʦʥʮʝʧʮʠʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ.  

8. ʂʦʥʩʪʨʫʢʪʠʚʠʩʪʩʢʠʡ ʧʦʜʭʦʜ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʂʦʥʩʪʨʫʢʪʠʚʠʟʤ 

ʦʩʥʦʚʘʥ ʥʘ ʠʜʝʝ, ʯʪʦ ʫʯʘʱʠʝʩʷ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʶʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ 

ʧʦʥʠʤʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ, ʘ ʥʝ ʧʘʩʩʠʚʥʦ ʧʦʣʫʯʘʶʪ ʟʥʘʥʠʷ ʦʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʕʪʦʪ ʧʦʜʭʦʜ ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦʩʪʘʥʦʚʢʫ ʚʦʧʨʦʩʦʚ 

ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ[3].  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʉʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʠ ʧʦʤʦʛʘʝʪ 

ʫʯʘʱʠʤʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠʤʝʨ: ɺʤʝʩʪʦ ʧʨʦʩʪʦʛʦ ʟʘʧʦʤʠʥʘʥʠʷ ʬʦʨʤʫʣ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʘ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʟʫʯʘʪʴ ʵʪʠ ʧʦʥʷʪʠʷ ʩ 

ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ, ʢʘʢ ʧʦʩʪʨʦʝʥʠʝ 3D-ʤʦʜʝʣʝʡ ʠ ʨʘʩʯʝʪ ʠʭ ʨʘʟʤʝʨʦʚ.  

9. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʠ ʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʫʞʜʝʥʠʷ ʆʙʱʠʡ 

ʦʙʟʦʨ: ʈʘʟʚʠʪʠʝ ʩʠʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ. ʋʯʘʱʠʤʩʷ ʧʨʝʜʣʘʛʘʝʪʩʷ ʯʝʪʢʦ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʚʦʠ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʦʙʲʷʩʥʷʪʴ ʩʚʦʠ ʨʘʩʩʫʞʜʝʥʠʷ ʠ 

ʦʙʦʩʥʦʚʳʚʘʪʴ ʩʚʦʠ ʦʪʚʝʪʳ ʢʘʢ ʫʩʪʥʦ, ʪʘʢ ʠ ʧʠʩʴʤʝʥʥʦ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ ʠ ʨʘʟʚʠʚʘʝʪ ʤʝʪʘʧʦʟʥʘʥʠʝ. ʆʥ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ 

ʩʪʫʜʝʥʪʘʤ ʨʘʟʚʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʚʦʜʠʪʴ ʣʦʛʠʯʝʩʢʠʝ ʘʨʛʫʤʝʥʪʳ ʠ ʢʨʠʪʠʢʦʚʘʪʴ 

ʨʘʩʩʫʞʜʝʥʠʷ ʜʨʫʛʠʭ. ʇʨʠʤʝʨ: ʇʦʩʣʝ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʫʯʘʱʠʭʩʷ ʤʦʛʫʪ 

ʧʦʧʨʦʩʠʪʴ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʦʥʠ ʧʨʠʰʣʠ ʢ ʝʝ ʨʝʰʝʥʠʶ, ʠ ʦʙʩʫʜʠʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ.  

10. ʋʩʪʘʥʦʚʢʘ ʥʘ ʨʦʩʪ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʂʦʥʮʝʧʮʠʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʦʩʪ, 

ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʥʥʘʷ ʧʩʠʭʦʣʦʛʦʤ ʂʵʨʦʣ ɼʚʝʢ, ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʕʪʦ ʧʦʙʫʞʜʘʝʪ ʩʪʫʜʝʥʪʦʚ ʚʦʩʧʨʠʥʠʤʘʪʴ ʩʣʦʞʥʳʝ 

ʟʘʜʘʯʠ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ ʠ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʤʘʪʝʤʘʪʠʢʝ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴʩʷ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʠʷʤ ʠ ʥʘʩʪʦʡʯʠʚʦʩʪʠ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʋʯʘʱʠʝʩʷ, ʥʘʩʪʨʦʝʥʥʳʝ ʥʘ ʨʦʩʪ, ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʙʫʜʫʪ ʧʨʠʥʠʤʘʪʴ ʚʳʟʦʚʳ, ʫʧʦʨʩʪʚʦʚʘʪʴ ʧʝʨʝʜ ʣʠʮʦʤ ʥʝʫʜʘʯ ʠ, ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ, ʚʳʨʘʙʦʪʘʶʪ ʧʦʟʠʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʠʟʫʯʝʥʠʶ ʤʘʪʝʤʘʪʠʢʠ. ʇʨʠʤʝʨ: 
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ʋʯʠʪʝʣʷ ʤʦʛʫʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʦʚʝʨʰʝʥʠʝ ʦʰʠʙʦʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ 

ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʠ ʧʦʦʱʨʷʪʴ ʫʯʘʱʠʭʩʷ ʫʯʠʪʴʩʷ ʥʘ ʦʰʠʙʢʘʭ, ʘ ʥʝ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʢʘʢ ʥʝʫʜʘʯʠ.  

11. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʠ ʥʘʛʣʷʜʥʦʝ ʦʙʫʯʝʥʠʝ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ: ʄʥʦʛʠʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʤʘʪʝʤʘʪʠʢʠ ʫʜʝʣʷʶʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʛʣʷʜʥʳʭ ʧʦʩʦʙʠʡ ʠ ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʤʦʛʘʶʱʠʭ 

ʫʯʘʱʠʤʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠʜʝʠ. ɺʠʟʫʘʣʠʟʘʮʠʷ (ʥʘʧʨʠʤʝʨ, 

ʛʨʘʬʠʢʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʜʠʘʛʨʘʤʤʳ) ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʘʙʩʪʨʘʢʪʥʳʝ 

ʧʦʥʷʪʠʷ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʇʦʤʦʛʘʝʪ ʫʯʘʱʠʤʩʷ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ ʠ ʦʩʚʦʠʪʴ ʤʘʪʝʤʘʪʠʢʫ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʨʠʤʝʨ: ʅʘ ʫʨʦʢʘʭ 

ʛʝʦʤʝʪʨʠʠ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʪʨʘʥʩʧʦʨʪʠʨʳ ʠʣʠ ʧʨʦʛʨʘʤʤʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʩʚʦʡʩʪʚ ʬʠʛʫʨ[4].  

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ ʤʘʪʝʤʘʪʠʢʠ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ 

ʜʠʥʘʤʠʯʝʥ. ʆʥ ʦʙʲʝʜʠʥʷʝʪ ʪʝʭʥʦʣʦʛʠʠ, ʩʦʚʤʝʩʪʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ. 

ʉʦʩʨʝʜʦʪʦʯʠʚʰʠʩʴ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʧʦʥʠʤʘʥʠʠ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 

ʩʪʨʝʤʣʝʥʠʠ ʢ ʨʦʩʪʫ, ʫʯʠʪʝʣʷ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʠ 

ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʫʯʝʙʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʫʯʘʱʠʤʩʷ ʫʚʠʜʝʪʴ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʢʨʘʩʦʪʫ ʤʘʪʝʤʘʪʠʢʠ ʚ ʠʭ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 
 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʝʨʪʳʯʥʳʡ-ɼʘʫʨʠ ɺ.ʖ., ʂʘʤʦʮʢʠʡ ɺ.ʀ., ʄʘʢʩʠʤʦʚʘ ʉ.ʅ. ʇʨʦʙʣʝʤʳ ʧʨʝʧʦʜʘʚʘʥʠʷ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʚʫʟʝ // ʉʦʚʨʝʤʝʥʥʦʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. 

2019. ˉ4. ʉ.145-148. URL: https://www.elibrary.ru/item.asp?id=38096971 

2. ɻʘʣʢʘʥʦʚ ɸ.ɻ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʝ: ʦ ʤʝʪʦʜʝ 

ʦʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ (ʄʆʇ) // ɺʝʩʪʥʠʢ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 2020. ˉ 1. ʉ.11-17. URL: https://www.elibrary.ru/item.asp?id=42879887 

3. ɿʘʤʳʩʣʦʚʘ ɸ.ʀ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʪʝʭʥʠʯʝʩʢʦʤ 

ʚʫʟʝ // ɻʫʤʘʥʠʪʘʨʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʥʘʫʢʠ. 2016. ˉ5. ʉ.189-196. EDN: XEJPYJ, DOI: 

10.18522/2070-1403-2016-58-5-132-137 

4. ɽʩʝʥʙʝʢʦʚʘ ɸ. ʕ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ ʤʘʪʝʤʘʪʠʢʠ ʚ ʚʫʟʝ / ɸ.ʕ. 

ɽʩʝʥʙʝʢʦʚʘ, ʃ.ʂ. ɼʞʫʤʘʭʤʝʪʦʚʘ, ʉ.ʄ. ɼʫʩʪʘʣʠʝʚʘ. // ɸʩʧʝʢʪʳ ʠ ʪʝʥʜʝʥʮʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʥʘʫʢʠ: ʤʘʪʝʨʠʘʣʳ III ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʬ. ð ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʉʚʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ, 2017. 

ð ʉ. 189-192.  URL: https://www.elibrary.ru/item.asp?id=32437656 

 

 

ʋɼʂ 65.011 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼɸʅʅʓʍ ɼʃʗ ʇʈʀʅʗʊʀʗ ɹʀɿʅɽʉ-ʈɽʐɽʅʀʁ 

 

ʆʨʘʟʦʚ ʐ.ɸ., ɻʫʜʟʝʚ ɼ.ɺ., ʄʘʤʘʪʢʫʣʦʚ ʀ.ɼ., ʊʝʤʽʨʙʝʢײʣʳ ɹ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʤʘʛʠʩʪʨ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊʫʣʝʛʝʥʦʚʘ ɸ.ʊ. 

ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ,ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʜʝʨʝʢʪʝʨʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤ Ϩʘʙʳʣʜʘʫ ʪϸʩʽʣʽ ʞϸʥʝ ʦʥʳϬ ʙʠʟʥʝʩʪʽϬ 
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ʥʝʛʽʟʛʽ ʢʝʟʝϬʜʝʨʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ ð ʽʰʢʽ ʞϸʥʝ ʩʳʨʪϨʳ ʢϺʟʜʝʨʜʝʥ ʘϨʧʘʨʘʪ ʞʠʥʘʫʜʘʥ 

ʙʘʩʪʘʧ ʦʥʳ ʪʘʟʘʨʪʫ ʤʝʥ ʪʘʣʜʘʫϤʘ ʜʝʡʽʥ. ʉʠʧʘʪʪʘʤʘʣʳϨ, ʙʦʣʞʘʤʜʳ ʞϸʥʝ ʧʨʝʩʢʨʠʧʪʠʚʪʽ 

ʘʥʘʣʠʪʠʢʘʥʳ Ϩʦʣʜʘʥʫ ʢʦʤʧʘʥʠʷʣʘʨϤʘ ʥʘʨʳϨʪʳϨ ʪʝʥʜʝʥʮʠʷʣʘʨʜʳ ʙʦʣʞʘʫϤʘ, ʪϸʫʝʢʝʣʜʝʨʜʽ 

ʙʘʩϨʘʨʫϤʘ ʞϸʥʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʜʽ ʦϬʪʘʡʣʘʥʜʳʨʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʐʝʰʽʤ Ϩʘʙʳʣʜʘʫ 

Ϯʰʽʥ ʜʝʨʝʢʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫʜʳϬ ʥʝʛʽʟʛʽ ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ ʩʠʧʘʪʪʘʣϤʘʥ, ʤʳʩʘʣʳ, ʜϸʣʜʽʢ ʧʝʥ 

ʪʠʽʤʜʽʣʽʢʪʽ ʘʨʪʪʳʨʫ, ʩʦʥʳʤʝʥ Ϩʘʪʘʨ ʜʝʨʝʢʪʝʨʜʽ ϨʦʨϤʘʫ Ϩʘʞʝʪʪʽʣʽʛʽ ʤʝʥ ʦʥʳ ʪʘʣʜʘʫʜʳϬ 

ʢϮʨʜʝʣʽʣʽʛʽ. ʄʘϨʘʣʘʜʘ ʙϰʣ ʪϸʩʽʣʜʽ ʩϸʪʪʽ ʝʥʛʽʟʫ ʢʣʠʝʥʪʪʽϬ ʪϸʞʽʨʠʙʝʩʽʥ ʞʘϨʩʘʨʪʫϤʘ ʞϸʥʝ 

ʥʘʨʳϨʪʳϬ Ϻʟʛʝʨʫʽʥʝ ʙʝʡʽʤʜʝʣʫʛʝ ʳϨʧʘʣ ʝʪʝʪʽʥʜʽʛʽ, ʙϰʣ ʦʥʳ ʟʘʤʘʥʘʫʠ ʙʘʩϨʘʨʫ ʤʝʥ 

ʩʪʨʘʪʝʛʠʷʣʳϨ ʞʦʩʧʘʨʣʘʫʜʳϬ ʤʘϬʳʟʜʳ ʘʩʧʝʢʪʽʩʽʥʝ ʘʡʥʘʣʜʳʨʘʪʳʥʜʳϤʳ ʘʪʘʧ ʢϺʨʩʝʪʽʣʛʝʥ. 

Summary: The article analyzes the data-based decision-making approach and its impact on 

business efficiency and competitiveness. The key stages of working with data are considered ð 

from collecting information from internal and external sources to its purification and analysis. The 

use of descriptive, predictive and prescriptive analytics allows companies to predict market trends, 

manage risks and optimize business processes. The key advantages of using data for decision-

making, such as improved accuracy and efficiency, as well as challenges, including the need to 

protect data and the complexity of their analysis, are described. The article emphasizes that the 

successful implementation of this approach contributes to improving the customer experience and 

adapting to market changes, which makes it an important aspect of modern management and 

strategic planning. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʜʘʥʥʳʝ ʩʪʘʣʠ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʮʝʥʥʳʭ ʘʢʪʠʚʦʚ ʜʣʷ 

ʙʠʟʥʝʩʘ. ʂʦʤʧʘʥʠʠ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ ʩʦʙʠʨʘʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ, ʧʦʣʫʯʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʧʨʠʥʷʪʠʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ[1]. ɼʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʞʝ ʧʦʥʠʤʘʪʴ 

ʪʝʢʫʱʠʝ ʧʨʦʮʝʩʩʳ ʠ ʩʦʩʪʦʷʥʠʝ ʙʠʟʥʝʩʘ, ʥʦ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʙʫʜʫʱʠʝ 

ʪʝʥʜʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʙʠʟʥʝʩ-

ʟʘʜʘʯ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ (data-driven decision making) ð ʵʪʦ 

ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʡ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ 

ʢʣʶʯʝʚʳʝ ʵʪʘʧʳ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ, ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʦʙʩʫʜʠʤ, ʢʘʢ 

ʙʠʟʥʝʩ ʤʦʞʝʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʚʳʟʦʚʳ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʨʝʟ 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ. 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʨʘʥʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ 

ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ. 

ǒ ɺʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ ʚʢʣʶʯʘʶʪ ʜʘʥʥʳʝ, ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʚ 

ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʦʪʯʝʪʳ, ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʞʘʭ, ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʣʠʝʥʪʘʭ, ʜʘʥʥʳʝ ʠʟ CRM-ʩʠʩʪʝʤ ʠ ʨʝʟʫʣʴʪʘʪʳ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʢʘʤʧʘʥʠʡ. ʕʪʠ 

ʜʘʥʥʳʝ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʤʦʛʫʪ ʜʘʪʴ ʜʝʪʘʣʴʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʝʢʫʱʠʭ ʦʧʝʨʘʮʠʷʭ ʠ ʩʦʩʪʦʷʥʠʠ ʙʠʟʥʝʩʘ. 
ǒ ɺʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʨʳʥʦʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʦʪʯʝʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʜʘʥʥʳʝ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʜʘʥʥʳʝ ʦ 

ʢʦʥʢʫʨʝʥʪʘʭ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʥʝʰʥʠʝ ʜʘʥʥʳʝ ʧʦʤʦʛʘʶʪ 

ʧʦʣʫʯʠʪʴ ʢʦʥʪʝʢʩʪ ʠ ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʘʥʠʠ ʩ ʦʪʨʘʩʣʝʚʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʪʨʝʥʜʘʤʠ[2]. 

ʄʝʪʦʜʳ ʩʙʦʨʘ ʜʘʥʥʳʭ 
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ʉʙʦʨ ʜʘʥʥʳʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʘʥʥʳʭ ʠ ʮʝʣʝʡ ʘʥʘʣʠʟʘ: 

ǒ ʆʧʨʦʩʳ ʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ð ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ 

ʢʣʠʝʥʪʦʚ ʠʣʠ ʩʦʪʨʫʜʥʠʢʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʨʷʤʳʝ ʦʪʟʳʚʳ ʠ 

ʤʥʝʥʠʷ ʦ ʧʨʦʜʫʢʪʘʭ ʠʣʠ ʫʩʣʫʛʘʭ. 
ǒ ɸʥʘʣʠʟ ʚʝʙ-ʪʨʘʬʠʢʘ ð ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʩʘʡʪʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʩʪʨʘʥʠʮʳ ʧʨʠʚʣʝʢʘʶʪ 

ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʠ ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʩʦʚʝʨʰʘʶʪ ʧʦʩʝʪʠʪʝʣʠ. 

ǒ IoT-ʫʩʪʨʦʡʩʪʚʘ ð ʩʝʥʩʦʨʳ ʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʠʥʪʝʨʥʝʪʫ, 

ʤʦʛʫʪ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʣʦʛʠʩʪʠʢʠ. 

ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʛʨʘʝʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʠʥʷʪʠʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ[3]: 

ǒ ʆʯʠʩʪʢʘ ʜʘʥʥʳʭ ð ʵʪʦ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʥʝʥʫʞʥʦʡ ʠʣʠ 

ʥʝʢʦʨʨʝʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʘʥʘʣʠʟʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʩʪʨʘʥʷʶʪʩʷ ʜʫʙʣʠʢʘʪʳ, ʟʘʧʦʣʥʷʶʪʩʷ ʧʨʦʧʫʱʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʠʩʧʨʘʚʣʷʶʪʩʷ ʦʰʠʙʢʠ. 
ǒ ʆʧʠʩʘʪʝʣʴʥʘʷ ʘʥʘʣʠʪʠʢʘ ð ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʢʫʱʠʭ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ, 

ʚʠʟʫʘʣʠʟʘʮʠʶ ʜʘʥʥʳʭ ʠ ʠʟʫʯʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ (KPI). 

ǒ ʇʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʘʥʘʣʠʪʠʢʘ ð ʟʜʝʩʴ ʧʨʠʤʝʥʷʶʪʩʷ ʤʦʜʝʣʠ ʠ 

ʘʣʛʦʨʠʪʤʳ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ ʪʨʝʥʜʳ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʩʦʙʳʪʠʷ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʢʫʧʦʢ, ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʠ 

ʦʮʝʥʢʠ ʙʫʜʫʱʠʭ ʜʦʭʦʜʦʚ. 

ǒ ʇʨʝʩʢʨʠʧʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ð ʧʦʩʣʝʜʥʠʡ ʵʪʘʧ ʘʥʘʣʠʟʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʚʳʙʠʨʘʷ ʥʘʠʣʫʯʰʠʝ ʚʘʨʠʘʥʪʳ ʜʝʡʩʪʚʠʡ. 

ʄʝʪʦʜʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ: ʦʧʠʩʘʪʝʣʴʥʘʷ, ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʠ ʧʨʝʩʢʨʠʧʪʠʚʥʘʷ 

ʘʥʘʣʠʪʠʢʘ[4]. 

ǒ ʆʧʠʩʘʪʝʣʴʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʝʢʫʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 

ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʧʦʜʭʦʜ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʰʣʳʭ 

ʧʨʦʜʘʞ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʝʟʦʥʥʳʝ ʪʨʝʥʜʳ ʠ ʧʦʚʝʜʝʥʠʝ ʢʣʠʝʥʪʦʚ. 
ǒ ʇʨʝʜʩʢʘʟʘʪʝʣʴʥʘʷ ʘʥʘʣʠʪʠʢʘ ʠʜʝʪ ʜʘʣʴʰʝ, ʧʨʠʤʝʥʷʷ ʤʦʜʝʣʠ ʠ 

ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʠʭ ʩʦʙʳʪʠʡ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʤʦʛʘʝʪ 

ʢʦʤʧʘʥʠʷʤ ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ, ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʩʧʨʦʩ ʥʘ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʠ 

ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʟʘʨʘʥʝʝ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ǒ ʇʨʝʩʢʨʠʧʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʜʝʡʩʪʚʠʷʤ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʙʠʟʥʝʩʫ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʥʘʧʨʠʤʝʨ, ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʠʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ 
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ʩʪʨʘʪʝʛʠʠ ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʠ 

ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʢʦʤʧʘʥʠʷʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʢʣʶʯʘʶʪ[5]: 

ǒ ʇʣʘʪʬʦʨʤʳ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʠ (BI), ʪʘʢʠʝ ʢʘʢ Tableau ʠ Power BI, 

ʧʦʟʚʦʣʷʶʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʦʪʯʝʪʳ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʘʥʘʣʠʟʘ. 
ǒ ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ Apache 

Hadoop ʠ Spark, ʧʦʤʦʛʘʶʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʚ ʵʧʦʭʫ ʜʘʥʥʳʭ. 

ǒ ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ð ʵʪʦ ʤʦʱʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʜʣʷ ʧʨʝʜʩʢʘʟʘʪʝʣʴʥʦʡ ʠ 

ʧʨʝʩʢʨʠʧʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. ʆʥʠ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʕʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʝʣʘʶʪ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʦʟʚʦʣʷʶʪ 

ʢʦʤʧʘʥʠʷʤ ʙʳʩʪʨʝʝ ʠ ʪʦʯʥʝʝ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. 
5. ʂʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʳʟʦʚʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ[6]: 

ǒ ʋʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ð ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ. 
ǒ ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ð ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʤʦʛʘʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. 

ǒ ʋʣʫʯʰʝʥʠʝ ʢʣʠʝʥʪʩʢʦʛʦ ʦʧʳʪʘ ð ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʩʚʦʠ 

ʧʨʝʜʣʦʞʝʥʠʷ. 

ʆʜʥʘʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩʚʷʟʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳʟʦʚʳ[7]: 

ǒ ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ð ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʥʝʚʝʨʥʳʤ ʚʳʚʦʜʘʤ ʠ ʨʝʰʝʥʠʷʤ. 
ǒ ɿʘʱʠʪʘ ʜʘʥʥʳʭ ð ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʟʘʱʠʪʝ ʣʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʫʪʝʯʝʢ. 

ǒ ʉʣʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ð ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʘʚʳʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʢʫʣʴʪʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ, ʥʦ ʠ 

ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʥʠʷʤ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʠ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʫʩʧʝʰʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʙʫʜʫʱʝʝ 

ʙʠʟʥʝʩʘ ʠ ʝʛʦ ʨʘʟʚʠʪʠʝ ʚ ʵʧʦʭʫ ʠʥʬʦʨʤʘʮʠʠ. 
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ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʘϨʳʣʜʳ Ϯʡ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳϬ ʤʘϬʳʟʜʳʣʳϤʳ, ʪϮʨʣʝʨʽ ʤʝʥ 

Ϩʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳϬ ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ ʞʘʡʣʳ ʘϨʧʘʨʘʪʪʘʨ 

ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Summary: The article provides information about the importance, types and advantages of 

smart home technologies. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʢʦʥʮʝʧʮʠʷ "ʫʤʥʦʛʦ ʜʦʤʘ" ʧʨʠʚʣʝʢʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʜʝʣʘʶʪ ʝʝ ʚʩʝ ʙʦʣʝʝ 

ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʜʦʤʦʚʣʘʜʝʣʴʮʝʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ[1].  

1. ʊʝʭʥʦʣʦʛʠʷ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ "ʫʤʥʳʭ ʜʦʤʦʚ" 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ, "ʫʤʥʳʡ ʜʦʤ" - ʵʪʦ ʞʠʣʦʝ ʧʦʤʝʱʝʥʠʝ, ʦʩʥʘʱʝʥʥʦʝ 

ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ ʀʥʪʝʨʥʝʪʫ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʫʜʘʣʝʥʥʦ 

ʫʧʨʘʚʣʷʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʤʘʨʪʬʦʥʘ, 

ʛʦʣʦʩʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘ ʠʣʠ ʜʨʫʛʠʭ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ 

ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ "ʫʤʥʳʭ" ʪʝʨʤʦʩʪʘʪʦʚ, ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʩʚʝʱʝʥʠʷ ʜʦ 

"ʫʤʥʳʭ" ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʦʣʦʜʠʣʴʥʠʢʠ, ʜʫʭʦʚʢʠ ʠ ʩʪʠʨʘʣʴʥʳʝ 

ʤʘʰʠʥʳ. 

ʂ ʢʣʶʯʝʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʘʙʦʪʫ "ʫʤʥʳʭ ʜʦʤʦʚ", 

ʦʪʥʦʩʷʪʩʷ: 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT): ʫʩʪʨʦʡʩʪʚʘ, ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʀʥʪʝʨʥʝʪʫ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʜʦʤʦʚʣʘʜʝʣʴʮʝʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ): ʀʀ ʤʦʞʝʪ ʠʟʫʯʘʪʴ ʧʨʠʚʳʯʢʠ 

ʜʦʤʦʚʣʘʜʝʣʴʮʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʘʢʠʝ 

ʬʫʥʢʮʠʠ, ʢʘʢ ʨʝʛʫʣʠʨʦʚʢʘ ʪʝʨʤʦʩʪʘʪʘ ʠʣʠ ʚʳʢʣʶʯʝʥʠʝ ʩʚʝʪʘ, ʢʦʛʜʘ ʦʥ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ. 
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ɻʦʣʦʩʦʚʳʝ ʧʦʤʦʱʥʠʢʠ: ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ Amazon Alexa, Google 

Assistant ʠ Apple Siri, ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʜʦʤʘʤʠ ʩ 

ʧʦʤʦʱʴʶ ʛʦʣʦʩʦʚʳʭ ʢʦʤʘʥʜ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʫʜʦʙʩʪʚʦ ʠ ʜʦʩʪʫʧʥʦʩʪʴ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ: ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʠʣʠ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʨʠʛʛʝʨʳ (ʥʘʧʨʠʤʝʨ, ʜʘʪʯʠʢ ʜʚʠʞʝʥʠʷ ʚʢʣʶʯʘʝʪ ʦʩʚʝʱʝʥʠʝ, 

ʢʦʛʜʘ ʚʳ ʚʭʦʜʠʪʝ ʚ ʢʦʤʥʘʪʫ). 

ʉʦʯʝʪʘʥʠʝ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

- ʵʪʦ ʪʦ, ʯʪʦ ʜʝʣʘʝʪ ʜʦʤ "ʫʤʥʳʤ". ʊʝʭʥʦʣʦʛʠʠ, ʣʝʞʘʱʠʝ ʚ ʝʛʦ ʦʩʥʦʚʝ, ʧʦʩʪʦʷʥʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ, ʘ ʥʦʚʳʝ ʠʥʥʦʚʘʮʠʠ ʜʝʣʘʶʪ ʨʘʙʦʪʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ. 

2. ʋʤʥʳʝ ʜʦʤʘ ʢʘʢ ʠʜʝʦʣʦʛʠʷ 

ʍʦʪʷ ʪʝʭʥʦʣʦʛʠʷ ʩʘʤʘ ʧʦ ʩʝʙʝ ʚʧʝʯʘʪʣʷʝʪ, ʠʜʝʷ ʫʤʥʦʛʦ ʜʦʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝʯʪʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ. ʈʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙ ʫʜʦʙʩʪʚʝ ʠʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʦ ʚʠʜʝʥʠʠ ʙʫʜʫʱʝʛʦ. ʕʪʦ ʚʠʜʝʥʠʝ ʯʘʩʪʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʪʘʢʠʭ ʢʦʥʮʝʧʮʠʷʭ, ʢʘʢ: 

ʕʢʦʣʦʛʠʯʥʦʩʪʴ: ʋʤʥʳʝ ʜʦʤʘ ʤʦʛʫʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʥʝʨʛʠʠ, ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʢʦʣʦʛʠʯʥʦʤʫ ʦʙʨʘʟʫ 

ʞʠʟʥʠ. ʅʘʧʨʠʤʝʨ, ʫʤʥʳʝ ʪʝʨʤʦʩʪʘʪʳ ʨʝʛʫʣʠʨʫʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʧʨʠʙʦʨʳ ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ[2]. 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ: ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʜʦʤ, ʢʦʪʦʨʳʡ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʦʯʪʝʥʠʷʤ ð ʙʫʜʴ ʪʦ ʦʩʚʝʱʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʘʰʝʤʫ ʥʘʩʪʨʦʝʥʠʶ, ʦʪʦʧʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʰʝʤʫ ʨʘʩʧʠʩʘʥʠʶ, 

ʠʣʠ ʭʦʣʦʜʠʣʴʥʠʢ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ ʨʝʮʝʧʪʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʝʛʦ 

ʩʦʜʝʨʞʠʤʦʤ, ð ʦʪʨʘʞʘʝʪ ʨʘʩʪʫʱʝʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʩʦʟʜʘʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʞʠʣʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ: "ʋʤʥʳʝ" ʜʦʤʘ ʯʘʩʪʦ ʠʥʪʝʛʨʠʨʫʶʪ 

ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʢʘʤʝʨʳ ʠ ʜʝʪʝʢʪʦʨʳ ʜʚʠʞʝʥʠʷ, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʵʪʦ ʚʳʟʳʚʘʝʪ ʦʧʘʩʝʥʠʷ ʧʦ 

ʧʦʚʦʜʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ 

ʪʦʛʦ, ʯʪʦ ʚʩʝ ʙʦʣʴʰʝ ʫʩʪʨʦʡʩʪʚ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʀʥʪʝʨʥʝʪʫ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ: ʋʤʥʳʡ ʜʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʠʥʪʝʛʨʘʮʠʶ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. ʆʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʠʜʝʦʣʦʛʠʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʠ ʧʦʜʢʦʚʘʥʥʦʛʦ ʤʠʨʘ, ʛʜʝ ʚʩʝ ʙʦʣʝʝ 

ʫʧʦʨʷʜʦʯʝʥʦ, ʵʬʬʝʢʪʠʚʥʦ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ. ʋʜʦʙʩʪʚʦ, ʢʦʪʦʨʦʝ ʦʥ ʧʨʝʜʣʘʛʘʝʪ, 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʢʫʣʴʪʫʨʥʳʤ ʩʜʚʠʛʦʤ ʚ ʩʪʦʨʦʥʫ ʧʨʠʜʘʥʠʷ 

ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʦʩʪʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʛʥʦʚʝʥʥʦʤʫ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ. 

ʀʜʝʦʣʦʛʠʷ "ʫʤʥʦʛʦ ʜʦʤʘ" - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʵʪʦ 

ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʞʠʚʝʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʤ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ 

ʧʦʜʭʦʜʠʤ ʢ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʫʜʦʙʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʦʪʨʘʞʘʝʪ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʢʫʣʴʪʫʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʝʨʝʩʝʯʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ. 

3. ʈʘʟʤʳʚʘʥʠʝ ʛʨʘʥʠʮ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʝʡ ʠ ʠʜʝʦʣʦʛʠʝʡ 
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ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʝʡ ʠ ʠʜʝʦʣʦʛʠʝʡ ʚ ʢʦʥʪʝʢʩʪʝ "ʫʤʥʳʭ ʜʦʤʦʚ" 

ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʤʳʪʳʤ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʠ 

"ʫʤʥʦʛʦ ʜʦʤʘ", ʠʜʝʦʣʦʛʠʷ ʬʦʨʤʠʨʫʝʪ ʪʦ, ʢʘʢ ʣʶʜʠ ʝʝ ʠʩʧʦʣʴʟʫʶʪ. ʉʪʨʝʤʣʝʥʠʝ 

ʢ ʘʚʪʦʥʦʤʠʠ ʠ ʢʦʥʪʨʦʣʶ ʥʘʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʠʣʦʩʴ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʠ ʪʝʭʥʦʣʦʛʠʠ "ʫʤʥʦʛʦ ʜʦʤʘ" ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʵʪʦ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʠ ʜʦʤʘ 

ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʙʝʟ ʧʨʦʙʣʝʤ. 

ɹʦʣʝʝ ʪʦʛʦ, ʠʜʝʦʣʦʛʠʷ "ʫʤʥʳʭ ʜʦʤʦʚ" ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʝʪʝʨʤʠʥʠʟʤʦʤ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʚʠʞʫʱʘʷ ʩʠʣʘ, ʬʦʨʤʠʨʫʶʱʘʷ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʮʝʥʥʦʩʪʠ ʠ ʧʦʚʝʜʝʥʠʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʯʝʤ ʙʦʣʴʰʝ ʤʳ ʚʥʝʜʨʷʝʤ ʪʝʭʥʦʣʦʛʠʠ 

"ʫʤʥʦʛʦ ʜʦʤʘ", ʪʝʤ ʙʦʣʴʰʝ ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʥʘʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʠʤ 

ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʤ: ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ ʠ ʢʦʤʬʦʨʪʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

4. ʇʨʦʙʣʝʤʳ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ 

ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʢʘʢ ʩ ʪʝʭʥʦʣʦʛʠʝʡ, ʪʘʢ ʠ ʩ ʠʜʝʦʣʦʛʠʝʡ 

"ʫʤʥʳʭ ʜʦʤʦʚ": 

ʇʨʦʙʣʝʤʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ: ʇʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʙʦʣʴʰʝ ʫʩʪʨʦʡʩʪʚ 

ʚ ʜʦʤʝ ʧʦʜʢʣʶʯʘʶʪʩʷ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʚʦʟʨʘʩʪʘʝʪ ʨʠʩʢ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, ʚʟʣʦʤʘ ʠ 

ʥʘʨʫʰʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ[3]. ɻʦʣʦʩʦʚʳʝ ʧʦʤʦʱʥʠʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʩʣʫʰʠʚʘʶʪ ʨʘʟʛʦʚʦʨʳ, ʠ ʢʘʤʝʨʳ, ʬʠʢʩʠʨʫʶʱʠʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʚʳʟʳʚʘʶʪ 

ʙʝʩʧʦʢʦʡʩʪʚʦ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʢʘʢ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʠ ʥʝ 

ʩʣʠʰʢʦʤ ʣʠ ʩʠʣʴʥʦ ʣʶʜʠ ʪʝʨʷʶʪ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʝʡ ʞʠʟʥʴʶ. 

ɼʦʩʪʫʧʥʦʩʪʴ: ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʤʥʳʝ ʜʦʤʘ ʦʙʝʱʘʶʪ ʧʦʚʳʰʝʥʥʦʝ 

ʫʜʦʙʩʪʚʦ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʥʝ ʚʩʝʤ. ʉʪʦʠʤʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʠʭ ʫʩʪʘʥʦʚʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʠʭ ʥʝʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʤʥʦʛʠʭ ʣʶʜʝʡ, ʩʦʟʜʘʚʘʷ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʧʨʦʧʘʩʪʴ ʤʝʞʜʫ ʪʝʤʠ, ʢʪʦ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ, ʠ ʪʝʤʠ, ʢʪʦ ʥʝ ʤʦʞʝʪ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʭʥʦʣʦʛʠʡ: ʅʝʢʦʪʦʨʳʝ ʢʨʠʪʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʨʘʩʪʫʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʭʥʦʣʦʛʠʡ "ʫʤʥʦʛʦ ʜʦʤʘ" ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʯʨʝʟʤʝʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ 

ʦʪʢʣʶʯʘʝʪʩʷ ʀʥʪʝʨʥʝʪ ʠʣʠ ʢʦʛʜʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʭʦʜʠʪ ʠʟ 

ʩʪʨʦʷ? ʕʪʠ ʩʮʝʥʘʨʠʠ ʧʦʜʥʠʤʘʶʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʤʳ ʜʦʣʞʥʳ 

ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʩʥʦʚʥʳʭ ʧʦʚʩʝʜʥʝʚʥʳʭ ʬʫʥʢʮʠʡ. 

ʕʢʦʣʦʛʠʯʥʦʩʪʴ: ʍʦʪʷ "ʫʤʥʳʝ ʜʦʤʘ" ʯʘʩʪʦ ʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷ ʢʘʢ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʪʠʣʠʟʘʮʠʷ "ʫʤʥʳʭ" ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʜʨʫʛʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʦʙʣʝʤʘʤ. ʕʥʝʨʛʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʪʘʢʞʝ ʤʦʞʝʪ ʩʚʝʩʪʠ ʥʘ ʥʝʪ ʥʝʢʦʪʦʨʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ[4]. 

ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, "ʫʤʥʳʡ ʜʦʤ" - ʵʪʦ ʠ ʪʝʭʥʦʣʦʛʠʷ, ʠ ʠʜʝʦʣʦʛʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤ, ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʚʩʝ ʙʦʣʝʝ ʘʚʪʦʥʦʤʥʳʤ. ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ 
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"ʫʤʥʳʭ ʜʦʤʦʚ" ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ ʢʫʣʴʪʫʨʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ 

"ʫʤʥʳʝ ʜʦʤʘ" ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʩʦʮʠʘʣʴʥʳʝ, ʵʪʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, "ʫʤʥʳʡ ʜʦʤ" ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʚʠʜʝʥʠʷ ʠ 

ʠʥʥʦʚʘʮʠʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʫʜʫʱʝʝ ʞʠʟʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʤʳ ʩʦʟʜʘʝʤ, ʪʘʢ ʠ ʮʝʥʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʭ ʤʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʣʠ ʤʳ ʵʪʦ ʢʘʢ ʥʝʠʟʙʝʞʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʨʝʥʜ ʠʣʠ ʦʪʨʘʞʝʥʠʝ ʤʝʥʷʶʱʠʭʩʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʜʝʦʣʦʛʠʡ, 

ʫʤʥʳʡ ʜʦʤ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣʦʤ ʙʫʜʫʱʝʛʦ, ʚ ʢʦʪʦʨʦʤ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʦʙʨʘʟ ʞʠʟʥʠ ʚʩʝ ʙʦʣʴʰʝ ʧʝʨʝʧʣʝʪʘʶʪʩʷ. 
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ʊϮʡʽʥ: ɸϨʳʣʜʳ ϨϰʨʳʣϤʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʞϸʥʝ ʢʠʙʝʨʩʘϨʪʘʥʜʳʨʫ Ϩʘʫʽʧʩʽʟʜʽʢʪʽ 

ʘʨʪʪʳʨʳʧ, ʜʝʨʝʢʪʝʨʜʽϬ ʩʘϨʪʘʣʫʳʥ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʙʘϤʳʪʪʘʣϤʘʥ. 

Summary: The use of smart devices and cyber insurance aims to enhance security and 

ensure data protection 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʯʪʠ ʚʩʷ ʞʠʟʥʴ ʣʶʜʝʡ ʧʨʦʭʦʜʠʪ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʩʦʟʜʘʝʪ 

ʦʩʦʙʳʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʡ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʣʶʜʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʀʥʪʝʨʥʝʪʫ 

ʚʝʱʝʡ, ʚʢʣʶʯʘʶʱʝʤʫ ʚ ʩʝʙʷ çʫʤʥʳʝè ʪʝʣʝʚʠʟʦʨʳ, ʪʝʨʤʦʩʪʘʪʳ, ʤʦʙʠʣʴʥʳʝ 

ʪʝʣʝʬʦʥʳ, ʘʚʪʦʤʦʙʠʣʠ ʠ ʜʘʞʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʦʤʦʱʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ Siri, Google Now ʠ ʜʨʫʛʠʝ, ʥʝ 

ʦʪʢʣʶʯʘʶʪʩʷ ʥʠʢʦʛʜʘ, ʨʝʘʛʠʨʫʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʥʘ ʛʦʣʦʩʦʚʳʝ ʢʦʤʘʥʜʳ, 

ʥʘʧʨʠʤʝʨ, çOkay, Googleè[1]. ʆʜʥʘʢʦ ʚʤʝʩʪʝ ʩ ʫʜʦʙʩʪʚʘʤʠ ʛʘʜʞʝʪʳ ʧʨʠʚʥʦʩʷʪ 

ʚ ʥʘʰʫ ʞʠʟʥʴ ʠ ʥʦʚʳʝ ʫʛʨʦʟʳ ï ʫʛʨʦʟʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʚʝʣʠʯʠʚʘʝʪʩʷ 

ʦʧʘʩʥʦʩʪʴ ʢʠʙʝʨʘʪʘʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʮʝʣʠ ʠʭ ʩʦʚʝʨʰʝʥʠʷ. 
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ɺ ʮʝʣʦʤ ʧʦʥʷʪʠʝ çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè ʜʦʚʦʣʴʥʦ ʥʝʦʜʥʦʟʥʘʯʥʦ ʠ 

ʨʘʟʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢʦʡ ʫʯʝʥʳʡ ʠʣʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʜʘʝʪ ʝʤʫ ʦʧʨʝʜʝʣʝʥʠʝ. ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʀʥʪʝʨʥʝʪ 

ʚʝʱʝʡ ʢʘʢ çʨʘʩʰʠʨʝʥʠʝ ʛʣʦʙʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘ ʩʯʝʪ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʚʟʘʠʤʦʩʚʷʟʴ ʬʠʟʠʯʝʩʢʠʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠè. ʀ ʭʦʪʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʩʣʳʰʘʣʠ ʦʙ ʀʥʪʝʨʥʝʪʝ ʚʝʱʝʡ, ʥʝ ʚʩʝ ʠʟ ʥʠʭ ʧʦʥʠʤʘʶʪ, 

ʢʘʢ ʦʥ ʚʣʠʷʝʪ ʥʘ ʥʠʭ. ʄʥʦʛʠʝ ʧʦʪʨʝʙʠʪʝʣʠ ʤʦʛʫʪ ʚʦʚʩʝ ʥʝ ʦʩʦʟʥʘʚʘʪʴ ʦʙʲʝʤ 

ʜʘʥʥʳʭ, ʩʦʙʠʨʘʝʤʳʡ ʠʭ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʥʝ ʟʥʘʶʪ, 

ʢʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʝʩʪʴ ʫ ʧʦʩʪʦʷʥʥʦ ʘʢʪʠʚʥʳʭ ʜʝʚʘʡʩʦʚ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʥʘʣʦʤ ʜʣʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʭʘʢʝʨʦʚ ʚ ʜʦʤʘ ʩʚʦʠʭ ʚʣʘʜʝʣʴʮʝʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʪʘʢʠ ʚʠʨʫʩʘ-ʰʠʬʨʦʚʘʣʴʱʠʢʘ WannaCry ʭʘʢʝʨʳ ʩʤʦʛʣʠ ʟʘ 

ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʚʟʣʦʤʘʪʴ ʙʦʣʝʝ 300 ʪʳʩ. ʢʦʤʧʴʶʪʝʨʦʚ ʙʦʣʝʝ ʯʝʤ ʚ 150 ʩʪʨʘʥʘʭ 

ʤʠʨʘ, ʚʢʣʶʯʘʷ ʢʦʤʧʴʶʪʝʨʳ ʤʥʦʛʠʭ ʙʦʣʴʥʠʮ, ʢʦʪʦʨʳʝ ʣʠʰʠʣʠʩʴ ʜʦʩʪʫʧʘ ʢ 

ʤʝʜʠʮʠʥʩʢʠʤ ʟʘʧʠʩʷʤ ʧʘʮʠʝʥʪʦʚ. ɺʠʨʫʩ ʠʩʧʦʣʴʟʦʚʘʣ ʫʷʟʚʠʤʦʩʪʠ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Microsoft Windows ʠ ʰʠʬʨʦʚʘʣ ʬʘʡʣʳ ʚ ʢʦʤʧʴʶʪʝʨʘʭ 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʧʣʘʪʠʣ çʚʳʢʫʧè. 

ʕʪʠ ʜʚʘ ʠʥʮʠʜʝʥʪʘ ʠʣʣʶʩʪʨʠʨʫʶʪ ʧʦʪʝʥʮʠʘʣ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʦʜʠʥ ʭʘʢʝʨ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʘ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ. ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʩʫʙʲʝʢʪʦʚ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʡ ʷʚʣʷʶʪʩʷ ʙʘʥʢʦʚʩʢʠʝ 

ʠ ʚʘʣʶʪʥʦ-ʦʙʤʝʥʥʳʝ ʧʣʘʪʬʦʨʤʳ. ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʚ 2015 ʛʦʜʫ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʠʙʝʨʢʨʘʞ ʙʳʣʦ ʧʦʭʠʱʝʥʦ ʙʦʣʝʝ 300 ʤʣʥ ʜʦʣʣʘʨʦʚ. ʆʜʥʘʢʦ, ʧʦ 

ʦʮʝʥʢʘʤ ʢʦʤʧʘʥʠʠ çʃʘʙʦʨʘʪʦʨʠʷ ʂʘʩʧʝʨʩʢʦʛʦè, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʡʩʷ ʚ 

ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʘʣʴʥʦ ʵʪʘ ʩʫʤʤʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʪʨʠ ʨʘʟʘ 

ʙʦʣʴʰʝ.  

ʇʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʤʝʝʪ ʦʪʨʘʞʝʥʠʝ ʢʠʙʝʨʘʪʘʢ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʫʛʨʦʟ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 

çʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʩʪʨʦʡʩʪʚʘ, ʩʠʩʪʝʤʳ, ʩʝʪʠ 

ʠ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪ ʩʬʝʨʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʜʦ 

ʬʘʨʤʘʮʝʚʪʠʢʠ. ɺ 2014 ʛʦʜʫ ʭʘʢʝʨʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ, ʯʪʦ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʩʠʩʪʝʤʘʤ. ʊʘʢ, ʙʳʣʘ 

ʚʟʣʦʤʘʥʘ ʩʠʩʪʝʤʘ ʥʝʤʝʮʢʦʛʦ ʩʪʘʣʝʣʠʪʝʡʥʦʛʦ ʟʘʚʦʜʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʤʙʦʡ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʰʪʘʪʘ ʅʴʶ-ʁʦʨʢ. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʫ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ Lloyd Emerging Risk ʟʘ 2015 ʛʦʜ, 

ʢʠʙʝʨʘʪʘʢʘ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʉʐɸ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ 

ʚ ʙʦʣʝʝ ʯʝʤ 1 ʪʨʣʥ ʜʦʣʣʘʨʦʚ ʠ ʙʦʣʝʝ ʯʝʤ 70 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ï ʜʣʷ ʩʪʨʘʭʦʚʳʭ 

ʢʦʤʧʘʥʠʡ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʢʠʙʝʨʨʠʩʢʦʚ (ʢʦʪʦʨʘʷ ʥʝ ʙʳʣʘ ʦʪʨʘʞʝʥʘ ʚ 

ʜʘʥʥʦʤ ʦʪʯʝʪʝ) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝ ʦʛʨʘʥʠʯʝʥʳ ʬʠʟʠʯʝʩʢʠʤʠ 
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ʛʨʘʥʠʮʘʤʠ ʠ ʤʦʛʫʪ ʧʨʠʯʠʥʠʪʴ ʦʛʨʦʤʥʳʡ ʚʨʝʜ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʩʦ 

ʩʪʦʨʦʥʳ ʭʘʢʝʨʘ ï ʜʦʩʪʘʪʦʯʥʦ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʠʭ ʩʪʨʦʢ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ. 

ʇʨʠʯʠʥ ʫʩʧʝʰʥʦʩʪʠ ʢʠʙʝʨʘʪʘʢ ʤʥʦʞʝʩʪʚʦ. ɻʣʘʚʥʘʷ ʠʟ ʥʠʭ ï ʥʝʜʦʩʪʘʪʦʢ 

ʟʥʘʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʫʧʨʘʚʣʷʪʴ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴʶ (ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ 

ʤʝʪʦʜʘʭ ʙʦʨʴʙʳ ʩ ʤʘʥʠʧʫʣʷʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʚʳʢʦʚ ʧʨʘʚʦ ʧʨʠʤʝʥʝʥʠʷ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʢʫ 

ʚʥʠʤʘʥʠʷ, ʫʜʝʣʷʝʤʦʛʦ ʵʪʠʤ ʚʦʧʨʦʩʘʤ. 

ʉʧʦʩʦʙʳ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʢʠʙʝʨʫʛʨʦʟʘʤ 

ʇʦ ʜʘʥʥʳʤ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ Allianz, ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ ʦʙʭʦʜʠʪʩʷ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʚ 445 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʚ ʛʦʜ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ 

ʢʠʙʝʨʨʠʩʢʘʤʠ, ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʥʘʯʘʣʠ ʧʨʠʦʙʨʝʪʘʪʴ ʧʦʣʠʩʳ 

ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʷ. 

ʉʪʨʘʭʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʠ ʢʦʤʧʘʥʠʷʤ ʩʧʨʘʚʠʪʴʩʷ ʩ 

ʥʝʠʟʙʝʞʥʳʤʠ ʠ ʧʦʩʪʦʷʥʥʳʤʠ ʨʠʩʢʘʤʠ. ʇʦʣʠʩʳ ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʷ ï ʵʪʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʩʪʨʘʭʦʚʦʡ ʧʨʦʜʫʢʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʩʚʦʙʦʞʜʝʥʠʷ 

ʟʘʩʪʨʘʭʦʚʘʥʥʦʛʦ ʣʠʮʘ ʦʪ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʭʘʢʝʨʩʪʚʦʤ, ʢʠʙʝʨʘʪʘʢʘʤʠ ʠ 

ʫʪʝʯʢʘʤʠ ʜʘʥʥʳʭ. ʆʥʠ ʦʙʳʯʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: 

ʩʪʨʘʭʦʚʘʥʠʝ çʧʝʨʚʦʡè ʠ çʪʨʝʪʴʝʡè ʩʪʦʨʦʥʳ. ʇʝʨʚʦʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʢʨʳʪʠʝ 

ʨʘʩʭʦʜʦʚ ʥʘ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʥʘʨʫʰʝʥʠʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʢʨʝʜʠʪʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʩʤʷʛʯʝʥʠʝ ʨʝʧʫʪʘʮʠʦʥʥʦʛʦ 

ʫʱʝʨʙʘ. ɺʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʧʦʢʨʳʪʠʝ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (ʰʪʨʘʬʳ, ʤʠʨʦʚʳʝ ʩʦʛʣʘʰʝʥʠʷ ʠ ʪ.ʜ.). 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʷ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʠʩʢʫʩʩʠʡ. ʅʝʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʫʤʤʳ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʢʦʤʧʘʥʠʠ ʧʣʘʪʷʪ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʭʦʚʳʭ ʧʨʝʤʠʡ, ʩʦʧʦʩʪʘʚʠʤʳ 

ʩ ʩʫʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʥʫʞʜʝʥʳ ʟʘʧʣʘʪʠʪʴ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʢʠʙʝʨʘʪʘʢ ʠ ʫʪʝʯʝʢ ʜʘʥʥʳʭ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʤʧʘʥʠʠ, ʚʦʟʤʦʞʥʦ, ʤʦʛʣʠ ʙʳ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʠʙʝʨʘʪʘʢʠ, ʝʩʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʥʴʛʠ, ʧʦʪʨʘʯʝʥʥʳʝ ʥʘ 

ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʝ, ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʟʘʱʠʪʳ ʩʚʦʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ [1]. 

ɼʨʫʛʠʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʠʥʚʝʩʪʠʮʠʝʡ ʜʣʷ 

ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʝʨʴʝʟʥʦ ʧʦʩʪʨʘʜʘʪʴ ʦʪ ʢʠʙʝʨʘʪʘʢ, 

ʥʦ ʥʝ ʠʤʝʝʪ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʫʜʠʪʘ IT-ʨʠʩʢʦʚ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʠʙʝʨʚʪʦʨʞʝʥʠʡ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʤʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ ʩʪʘʣʠ ʛʣʘʚʥʦʡ ʤʠʰʝʥʴʶ ʜʣʷ 

ʭʘʢʝʨʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʥʝ ʠʤʝʶʪ ʦʧʳʪʘ ʠʣʠ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪ 

ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʜʣʷ ʟʘʱʠʪʳ ʩʚʦʠʭ ʩʝʪʝʡ. ʂʠʙʝʨʩʪʨʘʭʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʮʝʥʥʳʤ ʚʣʦʞʝʥʠʝʤ ʠ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʝʣʦ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, 

ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʬʠʥʘʥʩʦʚʳʝ ʢʦʤʧʘʥʠʠ ʠ ʪ.ʜ. ʇʨʠ ʵʪʦʤ ʬʠʨʤʳ, 

ʧʨʠʦʙʨʝʪʘʶʱʠʝ ʢʠʙʝʨʩʪʨʘʭʦʚʢʠ, ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʢʘʢʠʝ ʨʘʩʭʦʜʳ ʙʫʜʫʪ 

ʧʦʢʨʳʚʘʪʴ ʠʭ ʩʪʨʘʭʦʚʳʝ ʧʦʣʠʩʳ, ʘ ʢʘʢʠʝ ʤʦʛʫʪ ʜʫʙʣʠʨʦʚʘʪʴ ʩʪʨʘʭʦʚʳʝ 

ʧʦʢʨʳʪʠʷ, ʠ ʢʘʢʠʝ ʨʠʩʢʠ ʦʩʪʘʣʠʩʴ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥʳ. 

ʅʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʣʠʩʦʚ ʩʪʨʘʭʦʚʘʥʠʷ 

ʛʨʘʞʜʘʥʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʪʘʥʜʘʨʪʥʳʭ ʬʦʨʤʘʭ, 
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ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʋʧʨʘʚʣʝʥʠʝʤ ʚ ʩʬʝʨʝ ʩʪʨʘʭʦʚʘʥʠʷ (Insurance Service Office ï 

ISO). ɺʦʪ ʠʩʧʨʘʚʣʝʥʥʳʡ ʪʝʢʩʪ ʙʝʟ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ: 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʣʠʩʳ ʦʭʚʘʪʳʚʘʶʪ ʪʨʠ ʦʙʣʘʩʪʠ ʨʘʩʭʦʜʦʚ: ʠʤʫʱʝʩʪʚʝʥʥʘʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ; 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʷ ʚ ʩʬʝʨʝ ʨʝʢʣʘʤʳ; ʤʝʜʠʮʠʥʩʢʠʝ ʚʳʧʣʘʪʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʩʬʝʨʘ ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʦʡ, 

ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʩʪʨʘʭʦʚʳʭ ʧʦʣʠʩʦʚ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʣʠʩʴ 

ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʩʫʜʘʤʠ. ɺʚʠʜʫ ʵʪʦʛʦ ISO ʦʧʨʝʜʝʣʠʣʦ, ʯʪʦ ʚ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʝʦʙʭʦʜʠʤʦ ʤʝʥʷʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʧʦʣʠʩʦʚ. 

ʇʨʠʤʝʨ ʚʠʨʫʩʘ WannaCry ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʘʜʝʞʥʦʛʦ ʨʳʥʢʘ ʧʝʨʝʩʪʨʘʭʦʚʘʥʠʷ ʤʘʩʰʪʘʙʥʘʷ ʢʠʙʝʨʘʪʘʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʙʘʥʢʨʦʪʩʪʚʫ ʢʘʢ ʧʝʨʚʠʯʥʳʭ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʚʳʧʫʩʢʘʶʱʠʭ ʧʦʣʠʩʳ, ʪʘʢ ʠ 

ʧʝʨʝʩʪʨʘʭʦʚʱʠʢʦʚ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ 

ʧʳʪʘʶʪʩʷ ʚʳʧʫʩʢʘʪʴ ʧʦʣʠʩʳ ʜʣʷ ʧʦʢʨʳʪʠʷ ʫʙʳʪʢʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʣʶʜʴʤʠ, 

ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʫʜʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʩʪʨʘʭʦʚʘʪʴ. 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷʭ ʫʷʟʚʠʤʦʩʪʴ ʧʨʦʚʦʮʠʨʫʝʪ ʤʘʩʩʦʚʳʡ 

ʢʘʩʢʘʜʥʳʡ ʵʬʬʝʢʪ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʪʨʠʣʣʠʦʥʘʤ ʟʘʩʪʨʘʭʦʚʘʥʥʳʭ ʫʙʳʪʢʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʫ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʬʦʨʤʣʷʶʪ ʧʦʣʠʩʳ ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʷ. ʍʘʢʝʨʩʢʠʝ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʮʝʧʴ 

ʩʦʙʳʪʠʡ, ʚʣʝʢʫʱʠʭ ʟʘ ʩʦʙʦʡ ʚʳʧʣʘʪʫ ʩʪʨʘʭʦʚʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʧʦ ʨʘʟʥʳʤ ʚʠʜʘʤ 

ʩʪʨʘʭʦʚʘʥʠʷ: ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʶ, ʩʪʨʘʭʦʚʘʥʠʶ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʜʘʞʝ 

ʧʦʣʠʩʘʤ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ. ɺʝʨʦʷʪʥʦʩʪʴ ʤʘʩʩʦʚʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ, 

ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʤʝʨʦʚ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʚ ʉʐɸ, ʩʪʘʚʠʪ 

ʧʦʜ ʫʛʨʦʟʫ ʢʦʤʧʘʥʠʠ, ʭʨʘʥʷʱʠʝ ʵʪʠ ʜʘʥʥʳʝ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ: ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʪʨʘʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ ʥʘ ʦʧʣʘʪʫ ʧʦʩʪʦʷʥʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʨʠʩʢʦʚ ʢʨʘʞʠ ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʩʘʤʦʨʘʩʰʠʬʨʦʚʘʥʠʷ 

ʩʯʝʪʦʚ. 

ɼʠʚʝʨʩʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʥʘ ʨʳʥʢʝ ʢʠʙʝʨʩʪʨʘʭʦʚʘʥʠʷ ʧʦʪʨʝʙʦʚʘʣʘ 

ʫʛʣʫʙʣʝʥʥʦʛʦ ʩʮʝʥʘʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʷʤʠ. ʂʘʢ ʚʳʷʩʥʠʣʦʩʴ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʨʘʭʦʚʳʝ ʧʦʣʠʩʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʠʨʫ ʩ ʀʥʪʝʨʥʝʪʦʤ ʚʝʱʝʡ. ɺʚʠʜʫ 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʣʠʮ ʚ 

ʛʨʘʞʜʘʥʩʢʦʤ ʦʙʦʨʦʪʝ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʡʪʠ ʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʧʦʩʦʙʘʤ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʵʢʩʧʝʨʪʘʤʠ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ 

ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʪʘʢʦʡ ʢʘʢ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʛʦʣʦʩʘ/ʣʠʮʘ, 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʪ.ʜ. ɼʨʫʛʦʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʙʣʦʢʯʝʡʥʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ çʧʫʙʣʠʯʥʳʡ 

ʨʝʛʠʩʪʨ ʪʨʘʥʟʘʢʮʠʡè[2]. 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʫʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʕʩʪʦʥʠʝʡ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 

ʮʠʬʨʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ, ʥʘ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʧʫʩʢʥʳʭ ʧʫʥʢʪʘʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʚʳʙʦʨʘʭ. ʊʘʢʠʝ 
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ʢʦʤʧʘʥʠʠ, ʢʘʢ IBM ʠ SecureKey, ʠʩʧʦʣʴʟʫʶʪ ʙʣʦʢʯʝʡʥ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ çʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʜʝʣʠ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʦʡ ʢʘʢ ʩʫʚʝʨʝʥʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴè, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʠʤʝʶʱʠʭ ʜʦʩʪʫʧ ʢ 

ʠʭ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ[3]. 

ʇʝʨʝʭʦʜ ʥʘ ʩʠʩʪʝʤʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʯʝʡʥ, ʚʦʟʤʦʞʥʦ, ʙʳʣ 

ʙʳ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʩʪʨʘʥ ʩ ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʙʦʨʘ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʛʨʘʞʜʘʥ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʦʰʝʥʥʠʯʝʩʢʠʝ ʪʨʘʥʟʘʢʮʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʙʣʦʢʯʝʡʥ ʟʘʢʣʶʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʪʦʤ, 

ʯʪʦ ʧʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚʩʪʨʘʠʚʘʥʠʷ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʥʠʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʫʥʠʢʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʠ/ʠʣʠ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺʦ-ʚʪʦʨʳʭ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʧʨʝʜʣʘʛʘʷ ʙʦʣʝʝ ʚʳʛʦʜʥʳʝ ʪʘʨʠʬʳ ʪʝʤ, ʢʪʦ ʚʥʝʜʨʷʝʪ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ 

ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʦ ʤʘʩʩʦʚʦʤ ʢʘʩʢʘʜʥʦʤ ʵʬʬʝʢʪʝ, 

ʢʦʪʦʨʳʤ ʦʙʣʘʜʘʶʪ ʠʥʮʠʜʝʥʪʳ ʚ ʮʠʬʨʦʚʦʡ ʩʬʝʨʝ ʚʚʠʜʫ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʝʝ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʩʪʠ. 
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ɹɯʃɯʄ ɹɽʈʋ ʉɸʃɸʉʓʅɼɸנʓ ʅɸʅʆʊɽʍʅʆʃʆɻʀʗ 

 

ʈʫʤʭʘʥʦʚʘ ʄ.ʀ., ʂʫʨʙʘʥʦʚ ʉ.ʐ., ɸʤʘʥʛʝʣʴʜʽ ɸ.ʉ. 

 .ʳʪʫʰʳ ɹʘʣʘʙʝʢʦʚ ʄ.ʆץʘ ʦסʢ., ʘ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʪס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʘʞʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

Summary: The article discusses information about the importance and directions of 

application of nanotechnology in the field of education. 
  

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ-ʙײʣ ʦץʫ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ, ʞʘשʘ ʙʽʣʽʤ 

ʙʝʨʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫ ʞᴅʥʝ ʦץʳʪʫʜʳש ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ 

 ʘסʘʨʫץʛʝʡʜʝʛʽ (1-ʜʝʥ 100 ʥʘʥʦʤʝʪʨʛʝ ʜʝʡʽʥ) ʤʘʪʝʨʠʷʥʳ ʙʘʩשʰʽʥ ʥʘʥʦ-ʜʝװ
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ʥʝʛʽʟʜʝʣʛʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ[1]. ʉʦסשʳ ʞʳʣʜʘʨʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ 

ʙʽʣʽʤ ʙʝʨʫ ʦʨʪʘʩʳʥʜʘ ʤʘשʳʟʜʳ ײץʨʘʣסʘ ʘʡʥʘʣʫʜʘ, ʙײʣ ʩʪʫʜʝʥʪʪʝʨʛʝ, 

ʦץʳʪʫʰʳʣʘʨסʘ ʞᴅʥʝ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʛʝ ʞʘשʘ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨ ʘʰʘʜʳ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʙʽʣʽʤʛʝ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ ʙʽʨʥʝʰʝ ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨ: 

1. ʆץʫ ײץʨʘʣʜʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʞʘשʘ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ᴅʟʽʨʣʝʫ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʞʘשʘ, ʪʠʽʤʜʽʨʝʢ ʞᴅʥʝ ײʟʘץץʘ ʩʦʟʳʣʘʪʳʥ ʦץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʳʩʘʣʳ, ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨʜʳ ʞץײʘ, 

ʙʝʨʽʢ ʞᴅʥʝ ʙʝʨʽʢ ʜʠʩʧʣʝʡʣʝʨ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʣʘʨ, ʵʢʨʘʥʜʘʨ ʞᴅʥʝ ʙʘʩץʘ ʜʘ 

ʙʽʣʽʤ ʙʝʨʫ ײץʨʳʣסʳʣʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʄײʥʜʘʡ 

ʤʘʪʝʨʠʘʣʜʘʨ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʟʘץʳʤʜʘʥʫʳ ʤʝʥ ᴅʩʝʨʽʥʝ ʜʝ ʪᴇʟʽʤʜʽ ʙʦʣʫʳ 

ʤװʤʢʽʥ. 

2. ʆץʳʪʫ ʤʝʥ ʪʘʣʜʘʫʜʘסʳ ʥʘʥʦʙᴇʣʰʝʢʪʝʨ 

ʅʘʥʦʙᴇʣʰʝʢʪʝʨʜʽ ʦץʳʪʫʰʳʣʘʨסʘ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʤʽʥʝʟ-ײץʣץʳ ʤʝʥ װʣʛʝʨʽʤʽʥ ʙʘץʳʣʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʩʝʥʩʦʨʣʘʨ ʞʘʩʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ[2]. ʄʳʩʘʣʳ, ʙʦʣʘʰʘץʪʘ ʩʪʫʜʝʥʪʪʝʨʜʽש ʩʘʙʘץץʘ ʰʦסʳʨʣʘʥʫ 

ʜʝשʛʝʡʽʥ, ʦʣʘʨʜʳש ʵʤʦʮʠʦʥʘʣʜʳ ʞʘסʜʘʡʳʥ ʥʝʤʝʩʝ ʪʽʧʪʽ ʜʝʥʩʘʫʣʳסʳʥ 

ʙʘץʳʣʘʡʪʳʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞװʡʝʣʝʨ ʞʘʩʘʣʫʳ ʤװʤʢʽʥ. 

3. ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʤʝʜʠʮʠʥʘʣʳץ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʣʘʨ 

ʄʝʜʠʮʠʥʘ ʩʘʣʘʩʳʥʜʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʤʝʜʠʮʠʥʘ 

ʤʘʤʘʥʜʘʨʳʥʘ ʙʠʦʣʦʛʠʷʣʳץ ʞʘʩʫʰʘʣʘʨʜʳש, ʪʽʥʜʝʨʜʽש ʞᴅʥʝ ʤװʰʝʣʝʨʜʽש 

 ʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʙʽʣʽʤ ʙʝʨʫװʟʝʨʪʪʝʫʛʝ ʤ ץʩʳʨʘץʳʟʤʝʪʽʥ ʞʘץ ʨʳʣʳʤʳ ʤʝʥײץ

ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʆץʫ ʟʝʨʪʭʘʥʘʣʘʨʳ װʰʽʥ ʥʘʥʦ 

ʜʝשʛʝʡʽʥʜʝ ʤʦʜʝʣʴʜʝʨ ʞʘʩʘʫ ʤʝʜʠʮʠʥʘʣʳץ ʩʪʫʜʝʥʪʪʝʨʜʽ, ʬʘʨʤʘʮʝʚʪʝʨ ʤʝʥ 

ʙʠʦʣʦʛʪʘʨʜʳ ʦץʳʪʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʝʜʠʮʠʥʘʣʳץ 

ʜʠʘʛʥʦʩʪʠʢʘʥʳש ʜᴅʣʜʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

4. ʀʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʠʢʝʤʜʽ ʙʽʣʽʤ ʙʝʨʫ ʤʘʪʝʨʠʘʣʜʘʨʳ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳ ʦץʫʰʳʣʘʨʜʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʣʝ ʘʣʘʪʳʥ 

"ʘץʳʣʜʳ" ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, 

ʪʝʤʧʝʨʘʪʫʨʘסʘ, ץʳʩʳʤסʘ ʥʝʤʝʩʝ ʵʣʝʢʪʨʣʽʢ ʩʠʛʥʘʣʜʘʨסʘ ʞʘʫʘʧ ʨʝʪʽʥʜʝ 

 ʫץʳʣʘʨʳ ʤʝʥ ʦסʨʳʣײץ ʫץʘʩʠʝʪʪʝʨʽʥ ᴇʟʛʝʨʪʝʪʽʥ ʘʨʥʘʡʳ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʦץ

 .ʘ ʙʦʣʘʜʳסʦʣʜʘʥʫץ ʨʘʣʜʘʨʳʥʜʘײץ

5. ʆץʳʪʫʜʳ ʞʘץʩʘʨʪʫסʘ ʘʨʥʘʣסʘʥ ʵʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨ 

ʕʣʝʢʪʨʦʥʜʳײץ ץʨʳʣסʳʣʘʨʜʳ ᴇʥʜʽʨʫʜʝ ʥʘʥʦʤʘʪʝʨʠʘʣʜʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʦץʫ 

ʧʨʦʮʝʩʽ װʰʽʥʘʢʪʘʤ ʞᴅʥʝ ץʫʘʪʪʳ ײץʨʳʣסʳʣʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

ʧʣʘʥʰʝʪʪʝʨ, ʥʦʫʪʙʫʢʪʝʨ, ʧʨʦʝʢʪʦʨʣʘʨ ʥʝʤʝʩʝ ʪʽʧʪʽ ʚʠʨʪʫʘʣʜʳ (VR) ʞᴅʥʝ 

ʢʝשʝʡʪʽʣʛʝʥ (AR) ʰʳʥʜʳץץʘ ʘʨʥʘʣסʘʥ ײץʨʳʣסʳʣʘʨ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʡʪʳʥ ʚʠʨʪʫʘʣʜʳ ʞᴅʥʝ ʢʝשʝʡʪʽʣʛʝʥ ʰʳʥʜʳץ 

ʤʝʜʠʮʠʥʘʣʳץ ʥʝʤʝʩʝ ʠʥʞʝʥʝʨʣʽʢ ʤʘʤʘʥʜʳץʪʘʨ ʩʠʷץʪʳ ʦץʳʪʫʜʘ ʤʘשʳʟʜʳ ײץʨʘʣ 

ʙʦʣʘ ʘʣʘʜʳ, ʤײʥʜʘ ʪᴅʞʽʨʠʙʝʜʝ ʢװʨʜʝʣʽ ʧʨʦʮʝʩʪʝʨʜʽ ץʘʡʪʘʣʘʫ ʤʘשʳʟʜʳ. 

6. ɸץʧʘʨʘʪʪʳ ʪʠʽʤʜʽ ʞʠʥʘʫסʘ ʞᴅʥʝ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʞװʡʝʣʝʨ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʙʽʣʽʤ ʙʝʨʫ ʜʝʨʝʢʪʝʨʽʥ ᴇשʜʝʫ װʰʽʥ ʥʝײסʨʣʳʤ ץʫʘʪʪʳ 

ʝʩʝʧʪʝʫ ʞװʡʝʣʝʨʽʥ ײץʨʫסʘ ʳץʧʘʣ ʝʪʝ ʘʣʘʜʳ. ʄʳʩʘʣʳ, ʤʠʢʨʦʩʝʥʩʦʨʣʘʨʜʳ 

ʩʪʫʜʝʥʪʪʝʨʜʽװ שʣʛʝʨʽʤʽ ʪʫʨʘʣʳ ʘץʧʘʨʘʪ ʞʠʥʘʫ װʰʽʥ, ʘʣ ʥʘʥʦʢʦʤʧʴʶʪʝʨʣʝʨʜʽ 
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ʦʩʳ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʞᴅʥʝ ʦץʫ ʧʨʦʮʝʩʽʥ ʞʘץʩʘʨʪʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ʙʝʨʫ 

 .ʘ ʙʦʣʘʜʳסʰʽʥ ʧʘʡʜʘʣʘʥʫװ

7. ɹʽʣʽʤ ʙʝʨʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʳש ʪײʨʘץʪʳʣʳסʳ ʤʝʥ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʅʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳש ʢᴇʤʝʛʽʤʝʥ ʣʘʩʪʘʥʫ ʥʝʤʝʩʝ ʤʝʭʘʥʠʢʘʣʳץ ʟʘץʳʤʜʘʥʫ 

ʩʠʷץʪʳ ʩʳʨʪץʳ ᴅʩʝʨʣʝʨʛʝ ʪᴇʟʽʤʜʽ ʤʘʪʝʨʠʘʣʜʘʨ ʞʘʩʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʦץʫʣʳץʪʘʨ, 

ʟʝʨʪʭʘʥʘʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ ʥʝʤʝʩʝ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʘʩץʘ ʦץʫ ʧᴅʥʜʝʨʽ װʰʽʥ 

ʧʘʡʜʘʣʳ ʙʦʣʫʳ ʤװʤʢʽʥ. 

 ʘʥ ʥʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʷסʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʛʝ ʘʨʥʘʣנ .8

ɹʠʦʣʦʛʠʷ ʞᴅʥʝ ʭʠʤʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ ʦʩʳ סʳʣʳʤʜʘʨʜʳ 

ʦץʠʪʳʥ ʩʪʫʜʝʥʪʪʝʨʛʝ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. ɿʘʤʘʥʘʫʠ ʟʝʨʪʭʘʥʘʣʘʨ ʜᴅʣʽʨʝʢ 

ʞᴅʥʝ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʵʢʩʧʝʨʠʤʝʥʪʪʝʨ ʞװʨʛʽʟʫ װʰʽʥ ʥʘʥʦʤʝʪʨʣʽʢ ײץʨʳʣʳʤʜʘʨ 

ʤʝʥ ײץʨʳʣסʳʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ[3]. ʅʘʥʦʙʠʦʪʝʭʥʦʣʦʛʠʷ ʩʦʥʳʤʝʥ ץʘʪʘʨ 

ʤʦʣʝʢʫʣʘʣʳץ ʞᴅʥʝ ʞʘʩʫʰʘʣʳץ ʜʝשʛʝʡʜʝ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫ װʰʽʥ ʞʘשʘ 

ᴅʜʽʩʪʝʨ ʤʝʥ ʟʝʨʪʭʘʥʘʣʳץ ץʦʥʜʳʨסʳʣʘʨ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫʜʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ: 

ʊʝʭʥʦʣʦʛʠʷʥʳץ שʦʣ ʞʝʪʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ: ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʥʳ ʘʨʟʘʥ ʞᴅʥʝ ץʦʣ 

ʞʝʪʽʤʜʽ ʙʽʣʽʤ ʙʝʨʫ ײץʨʘʣʜʘʨʳ ʤʝʥ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʫסʘ 

ʙʦʣʘʜʳ. ʀʥʥʦʚʘʮʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ᴅʜʽʩʪʝʨʽ: ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ 

ʩʪʫʜʝʥʪʪʝʨʜʽש ʦץʫ ʤʘʪʝʨʠʘʣʳʤʝʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʞʘשʘ ʬʦʨʤʘʣʘʨʳʥ, ʩʦʥʳש 

ʽʰʽʥʜʝ ʘʜʘʧʪʠʚʪʽ ʦץʳʪʫ ʞװʡʝʣʝʨʽ ʤʝʥ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʞʘʩʘʫסʘ 

ʙʦʣʘʜʳ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤ: ʙʦʣʘʰʘץʪʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷ 

ʤʘʤʘʥʜʘʨʳʥ ʦץʳʪʫ ץʘʞʝʪʪʽʣʽʛʽ ʘʨʪʘʜʳ[4]. ɹײʣ ʫʥʠʚʝʨʩʠʪʝʪʪʝʨ ʤʝʥ 

ʢʦʣʣʝʜʞʜʝʨʜʝ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳ ʤʝʥ ʢʫʨʩʪʘʨʳʥ ײץʨʘʜʳ. 

 ʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫפ

ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʘʣʜʳʥʜʘ ʦץʫ ʧʨʦʮʝʩʪʝʨʽʥ ʞʝʪʽʣʜʽʨʫ, ʦץʳʪʫʜʳש 

ʠʥʥʦʚʘʮʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʞʘשʘ ʙʽʣʽʤ ʙʝʨʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʞʘʩʘʫ 

 ʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʙʽʣʽʤ ʩʘʧʘʩʳʥײʤʢʽʥʜʽʢʪʝʨ ʘʰʘʜʳ. ɹװʰʽʥ ʢᴇʧʪʝʛʝʥ ʤװ

ʘʨʪʪʳʨʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʦʥʳ ץʦʣ ʞʝʪʽʤʜʽ, ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ᴅʨ ʩʪʫʜʝʥʪʪʽש 

 .ʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʡ ʘʣʘʜʳץ

 
ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ: 

1. ɸʣʬʠʤʦʚʘ, ʄ.ʄ. ɿʘʥʠʤʘʪʝʣʴʥʳʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ / ʄ.ʄ. ɸʣʬʠʤʦʚʘ. - ʄ.: ɹʠʥʦʤ, 

2015. - 96 c. 

2. ʂʦʚʰʦʚ, ɸ.ʅ. ʆʩʥʦʚʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʭʥʠʢʝ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɸ.ʅ. ʂʦʚʰʦʚ. - 

ʄ.: Academia, 2015. - 168 c. 

3. ʂʦʚʰʦʚ, ɸ.ʅ. ʆʩʥʦʚʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʭʥʠʢʝ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ɸ.ʅ. ʂʦʚʰʦʚ. - 

ʄ.: ɸʢʘʜʝʤʠʷ, 2018. - 208 c. 

4. ʂʫʟʥʝʮʦʚ, ʅ.ʊ. ʆʩʥʦʚʳ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ: ʋʯʝʙʥʠʢ / ʅ.ʊ. ʂʫʟʥʝʮʦʚ. - ʄ.: ɹʠʥʦʤ, 

2014. - 397 c. 

 

 

 

 

 

 

 

 



212 
 

ᴄʆɾ 378.1:004 

 

ɹɯʃɯʄ ɹɽʈʋɼɽ ɿɸʄɸʅɸʋʀ ɸפʇɸʈɸʊʊʓפ-ʂʆʄʄʋʅʀʂɸʊʀɺʊɯʂ 

ʊɽʍʅʆʃʆɻʀʗʃɸʈɼʓױפ רʈɸʃɼɸʈʓʅ פʆʃɼɸʅʋ 

 

ʉʘʡʜʠʢʘʨʠʤʦʚ ʉ.ɸ., ʉʘʡʜʘʟʠʤʦʚ ɾ.ɸ., ʄʘʣʝʢʦʚʘ ʉ.ɸ. 

 .ʳʪʫʰʳ ʅʘʫʨʳʟʙʘʝʚ ʂ.ʂץʘ ʦסʢ., ʘ.ס.ʳʣʳʤʠ ʞʝʪʝʢʰʽ ï ʪס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʨʝʜʩʪʚʘʭ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

Summary: This article provides information about the advantages of using information and 

communication technologies in the field of education and modern means of special use. 
 

ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʝש ʞʘשʘ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ(ɸʂʊ)ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦץʳʪʫ ʤʝʥ ʦץʳʪʫ ᴅʜʽʩʪʝʨʽ 

ʠʥʥʦʚʘʮʠʷʣʳץ ʪװʨʜʝ ᴇʟʛʝʨʽʧ, ʦץʫ ʞʦʩʧʘʨʳʥ ʜʘ, ʩʪʫʜʝʥʪʪʝʨʜʽש ʞʘʣʧʳ 

ʪᴅʞʽʨʠʙʝʩʽʥ ʜʝ ʞʝʪʽʣʜʽʨʜʽ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʠʥʪʝʨʘʢʪʠʚʪʽ, ʜʝʨʙʝʩʪʝʥʜʽʨʽʣʛʝʥ 

ʞᴅʥʝ ץʦʣ ʞʝʪʽʤʜʽ ʦץʫ ʦʨʪʘʩʳʥ ʝʥʛʽʟʫ ʘʨץʳʣʳ ʦץʳʪʫʜʳ ʠʢʝʤʜʽ ʞᴅʥʝ ʪʘʨʪʳʤʜʳ 

ʝʪʝʜʽ. ʊᴇʤʝʥʜʝ ɸʂʊ-ʥʳש ʥʝʛʽʟʛʽ ײץʨʘʣʜʘʨʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳש ʙʽʣʽʤ ʙʝʨʫʜʝ 

 .ʦʣʜʘʥʳʣʫʳʥʘ ʰʦʣʫ ʙʝʨʽʣʛʝʥ[1]ץ

1. ʆץʳʪʫʜʳ ʙʘʩץʘʨʫ ʞװʡʝʩʽ (LMS) 

ʇʘʡʜʘʣʘʥʫ: LMS ʧʣʘʪʬʦʨʤʘʩʳ ʦץʳʪʫʰʳʣʘʨסʘ ʢʫʨʩʪʳש ʤʘʟʤײʥʳʥ ʦʥʣʘʡʥ 

ʨʝʞʠʤʽʥʜʝ ʙʘʩץʘʨʫסʘ ʞᴅʥʝ ʞʝʪʢʽʟʫʛʝ, ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥ ʙʘץʳʣʘʫסʘ, 

ʙʘסʘʣʘʫ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץʳʪʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ 

ʞʝשʽʣʜʝʪʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʪʫʜʝʥʪʪʝʨ ʢʫʨʩʪʳץ ʤʘʪʝʨʠʘʣʜʘʨסʘ ץʦʣ ʞʝʪʢʽʟʝ 

ʘʣʘʜʳ, ʧʽʢʽʨʪʘʣʘʩʪʘʨסʘ ץʘʪʳʩʘ ʘʣʘʜʳ, ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʝ ʘʣʘʜʳ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ 

ʫʘץʳʪʪʘ, ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝ ʙʘסʘ ʘʣʘ ʘʣʘʜʳ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʜʝ, ʦץʳʪʫʰʳʣʘʨ װʰʽʥ ʜʝ װʣʢʝʥ 

ʠʢʝʤʜʽʣʽʢ, ʙʘʩץʘʨʫʜʳש ʦשʪʘʡʣʘʥʜʳʨʳʣסʘʥ ʧʨʦʮʝʩʪʝʨʽ, ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ 

ʨʝʩʫʨʩʪʘʨ ʤʝʥ ʙʘʡʣʘʥʳʩ ʦʨʪʘʣʳץʪʘʨʳ. 

2. ʀʥʪʝʨʥʝʪʪʝʛʽ ʓʥʪʳʤʘץʪʘʩʪʳײפ ץʨʘʣʜʘʨʳ 

ʄʳʩʘʣʜʘʨ: Google Workspace (ײץʞʘʪʪʘʨ, ʵʣʝʢʪʨʦʥʜʳץ ʢʝʩʪʝʣʝʨ, 

ʧʨʝʟʝʥʪʘʮʠʷʣʘʨ), Microsoft Teams, Slack, Zoom. 

ʇʘʡʜʘʣʘʥʫ: ʙײʣ ײץʨʘʣʜʘʨ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫʛʝ, 

 ʘסʤʳʩʪʘʨײʞ ץʘ ʞᴅʥʝ ʪʦʧʪʳסʘ, ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷʣʘʨסʞʘʪʪʘʨʤʝʥ ʘʣʤʘʩʫײץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץʳʪʫʰʳʣʘʨסʘ ʦʨʥʘʣʘʩץʘʥ ʞʝʨʽʥʝ 

 ʳʪʫʜʳ, ʚʠʨʪʫʘʣʜʳץʦ ץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɾʦʙʘʣʳװʘʨʘʤʘʩʪʘʥ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʛʝ ʤץ

ʩʳʥʳʧʪʘʨʜʳ ʞᴅʥʝ "ʪʝש-ʪʝשʽʤʝʥ" ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʞʝשʽʣʜʝʪʫ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ʪʦʧʪʳץ ʞײʤʳʩʪʳ ɾʘץʩʘʨʪʫ, ץʘʨʳʤ-ץʘʪʳʥʘʩʪʳ 

ʞʘץʩʘʨʪʫ, ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʞʦʙʘʣʘʨʜʘ ʞײʤʳʩ ʽʩʪʝʫ ץʘʙʽʣʝʪʽ, ʮʠʬʨʣʳץ 

ʩʘʫʘʪʪʳʣʳץ ʜʘסʜʳʣʘʨʳʥ ʜʘʤʳʪʫ[2]. 

3. ʉʘʥʜʳץ ʄʘʟʤײʥ ɾᴅʥʝ ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʈʝʩʫʨʩʪʘʨ 

ʄʳʩʘʣʜʘʨ: YouTube, Khan Academy, TED-Ed, Cosera, edX. 
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ʃʝʚʝʨʝʜʞ: ʩʘʥʜʳץ ʤʘʟʤײʥ, ʩʦʥʳש ʽʰʽʥʜʝ ʙʝʡʥʝʣʝʨ, ʧʦʜʢʘʩʪʪʘʨ, ʤʦʜʝʣʴʜʝʫ 

ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʫʣʳץʪʘʨ ʜᴅʩʪװʨʣʽ ʦץʫʣʳץʪʘʨʜʳ ʪʦʣʳץʪʳʨʘʜʳ. ɹײʣ 

ʨʝʩʫʨʩʪʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ ᴅʨʪװʨʣʽ ʦץʫ ʩʪʠʣʴʜʝʨʽʥʝ ʙʝʡʽʤʜʝʣʛʝʥ ʚʠʟʫʘʣʜʳ ʞᴅʥʝ 

ʝʩʪʫ ץʘʙʽʣʝʪʪʝʨʽʥ װʡʨʝʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ʢװʨʜʝʣʽ סײʳʤʜʘʨʜʳ ʪװʩʽʥʫʜʽ ʞᴅʥʝ ʝʩʪʝ ʩʘץʪʘʫʜʳ 

ʞʝשʽʣʜʝʪʝʪʽʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ʊʘʨʪʫ. ɼװʥʠʝ ʞװʟʽʥʜʝʛʽ 

ʩʘʨʘʧʰʳʣʘʨʜʳש ᴅʨʪװʨʣʽ ʤʘʟʤײʥʳʥʘ ץʦʣ ʞʝʪʢʽʟʽשʽʟ. 

4. ɺʠʨʪʫʘʣʜʳ ɾᴅʥʝ ʂʝשʝʡʪʽʣʛʝʥ ʐʳʥʜʳץ (VR / AR) 

ʄʳʩʘʣʜʘʨ: Google Exploration, Oculus Rift, Mudgee Cube, Microsoft 

Hololens 

 ʫ ʦʨʪʘʣʘʨʳʥץʦʣʜʘʥʫ: VR ʞᴅʥʝ AR ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʠʤʤʝʨʩʠʚʪʽ ʦפ

ʞʘʩʘʡʜʳ. VR ʩʪʫʜʝʥʪʪʝʨʛʝ ʚʠʨʪʫʘʣʜʳ ᴅʣʝʤʜʝʨʜʽ, ʪʘʨʠʭʠ ʦץʠסʘʣʘʨʜʳ ʥʝʤʝʩʝ 

 ʥʜʳײʤʘʟʤ ץʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ɸʃ AR ʩʘʥʜʳװʙʳʣʳʩʪʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʤײץ ʳʣʳʤʠס

ʥʘץʪʳ ᴅʣʝʤʤʝʥ ץʘʙʘʪʪʘʩʪʳʨʘʜʳ. ɽʢʽ ʜʘסʜʳʥʳ ʜʘ ʪʘʨʠʭ, סʳʣʳʤ, ʤʝʜʠʮʠʥʘ, ᴇʥʝʨ 

ʩʠʷץʪʳ ʧᴅʥʜʝʨʜʝ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ[3]. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ ʙʝʣʩʝʥʜʽʣʽʢʪʽ ɸʨʪʪʳʨʫ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ 

ʩʪʫʜʝʥʪʪʝʨʛʝ ץʦʣ ʞʝʪʢʽʟʫ ʥʝʤʝʩʝ ʚʠʟʫʘʣʠʟʘʮʠʷʣʘʫ ץʠʳʥ ʩʮʝʥʘʨʠʡʣʝʨʜʽ ʩʝʟʽʥʫʛʝ 

ʞᴅʥʝ ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

5. ɸʜʘʧʪʠʚʪʽ ʆץʳʪʫ ʊʝʭʥʦʣʦʛʠʷʩʳ 

ʄʳʩʘʣʳ: Dreambox, Knewton, Squirrel AI 

 ʥʳʥ ᴅʨʙʽʨײʳʪʫ ʧʣʘʪʬʦʨʤʘʩʳ ʙʽʣʽʤ ʙʝʨʫ ʤʘʟʤץʦʣʜʘʥʫ: ʙʝʡʽʤʜʝʣʝʪʽʥ ʦפ

ʦץʫʰʳʥʳץ שʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʙʝʡʽʤʜʝʫ װʰʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ(AI)ʞᴅʥʝ 

ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫʜʳ ʧʘʡʜʘʣʘʥʘʜʳ. ɹײʣ ʞװʡʝʣʝʨ ʪʘʧʩʳʨʤʘʣʘʨʜʳץ שʠʳʥʜʳסʳʥ 

ʨʝʪʪʝʫ ʥʝʤʝʩʝ װʣʛʝʨʽʤʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʫ ʞʦʣʜʘʨʳʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʫ װʰʽʥ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥ ʙʘסʘʣʘʡʜʳ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʫ ʦʨʪʘʩʳ ʩʪʫʜʝʥʪʪʝʨʛʝ ᴇʟ 

 ʪʘʨʜʳץʘ ʞᴅʥʝ ʦʩʘʣ ʘʡʤʘסʪʘʨʜʳ ʞʦʶץʳʣʳץʳ ʦʣסʫʜʘץʘ, ʦסʫץʳʥʳʤʝʥ ʦץʘʨץ

ʥʳסʘʡʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

6. ɻʘʤʠʬʠʢʘʮʠʷ ʞᴅʥʝ ɹʽʣʽʤ ʙʝʨʫ ʦʡʳʥʜʘʨʳ 

ʄʳʩʘʣʳ: ʂʘʭʫʪ!, Duolingo, Classcraft, Minecraft ɹʽʣʽʤ ɹʝʨʫ ɹʘʩʳʣʳʤʳ 

 ʛʝʡʣʝʨ ʞᴅʥʝשʧʘʡʣʘʨ, ʜʝײ ʫ ʧʨʦʮʝʩʽʥʝץʦʣʜʘʥʫ: ɻʘʤʠʬʠʢʘʮʠʷ ʦפ

ʩʳʡʘץʳʣʘʨ ʩʠʷץʪʳ ʦʡʳʥ ʤʝʭʘʥʠʟʤʜʝʨʽʥ ץʦʣʜʘʥʘʜʳ. ɹʽʣʽʤ ʙʝʨʫ ʦʡʳʥʜʘʨʳ 

 ,ʘʡʪʘ ʦʪʳʨʳʧסʳʤʜʘʨʜʳ ʥʳסײ ʳʣʳ ʥʝʛʽʟʛʽץʪʘʨ ʤʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ ʘʨץʠʳʥʜʳץ

ʢᴇשʽʣʜʽ, ץʳʟʳץʪʳ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ ɹʝʣʩʝʥʜʽ ץʘʪʳʩʫ ʞᴅʥʝ ʞʘסʳʤʜʳ ʙᴅʩʝʢʝʣʝʩʪʽʢ ʦץʫʜʳ 

ʳʥʪʘʣʘʥʜʳʨʘʜʳ, ʦץʫʰʳʣʘʨʜʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ ʞᴅʥʝ ʤʘʪʝʨʠʘʣʜʳץ 

ʝʩʪʝ ʩʘץʪʘʫ ץʘʙʽʣʝʪʽʥ ʞʘץʩʘʨʪʘʜʳ. 

7. ʕʣʝʢʪʨʦʥʜʳץ ʢʽʪʘʧʪʘʨ ɾᴅʥʝ ʉʘʥʜʳץ ʆץʫʣʳץʪʘʨ 

ʄʳʩʘʣʳ: Kindle, Apple Books, Google Books, Openstax 

ʃʝʚʝʨʝʜʞ: ʕʣʝʢʪʨʦʥʜʳץ ʂʽʪʘʧʪʘʨ ʤʝʥ ʩʘʥʜʳץ ʦץʫʣʳץʪʘʨ ʩʪʫʜʝʥʪʪʝʨʛʝ 

ʠʥʪʝʨʘʢʪʠʚʪʽ ʞᴅʥʝ ʜʠʥʘʤʠʢʘʣʳץ ʦץʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ײʩʳʥʘʜʳ. ɹסײʘʥ ʝʥʜʽʨʽʣʛʝʥ 

ʙʝʡʥʝʣʝʨ, ʩʳʨʪץʳ ʨʝʩʫʨʩʪʘʨסʘ ʩʽʣʪʝʤʝʣʝʨ, ʚʠʢʪʦʨʠʥʘʣʘʨ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ 

ʜʠʘʛʨʘʤʤʘʣʘʨ ʩʠʷץʪʳ ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨ ʢʽʨʫʽ ʤװʤʢʽʥ. 
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ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ʇʦʨʪʘʪʠʚʪʽʣʽʢ, װʥʝʤʜʽʣʽʢ, ʩʦסשʳ ʘץʧʘʨʘʪץʘ ʦשʘʡ ץʦʣ 

ʞʝʪʢʽʟʫ. ʉʪʫʜʝʥʪʪʝʨ ʤᴅʪʽʥʜʽ ʙᴇʣʝʢʪʝʡ ʘʣʘʜʳ, ʘʥʥʦʪʘʮʠʷ ʞʘʩʘʡ ʘʣʘʜʳ ʞᴅʥʝ 

ʙʝʣʛʽʣʽ ʙʽʨ ʤʘʟʤײʥʜʳ ʽʟʜʝʡ ʘʣʘʜʳ. 

8. ɹײʣʪʪʳ ɽʩʝʧʪʝʫ 

ʄʳʩʘʣʳ: Google Drive, Microsoft OneDrive, Dropbox 

 ʳʟʤʝʪʪʝʨʽ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥץ ʪʘʫ ʞᴅʥʝ ʝʩʝʧʪʝʫץʣʪʪʳ ʩʘײʦʣʜʘʥʳʣʫʳ: ɹפ

ʦץʳʪʫʰʳʣʘʨסʘ ʢʝʟ ʢʝʣʛʝʥ ײץʨʳʣסʳʜʘʥ ʬʘʡʣʜʘʨ ʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳ ʦʥʣʘʡʥ 

ʩʘץʪʘʫסʘ, ʦʨʪʘץ ʧʘʡʜʘʣʘʥʫסʘ ʞᴅʥʝ ʦʣʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ 

ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ, ʢʫʨʩʪʳץ ʤʘʪʝʨʠʘʣʜʘʨסʘ ץʦʣ ʞʝʪʢʽʟʫʜʽ ʞᴅʥʝ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʬʠʟʠʢʘʣʳץ ʩʘץʪʘʫʜʳ ץʘʞʝʪ ʝʪʧʝʩʪʝʥ ʞʽʙʝʨʫʜʽ ʞʝשʽʣʜʝʪʝʜʽ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ, ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ɾᴅʥʝ ʜʝʨʝʢʪʝʨ 

 ʘסʳʪʫʰʳʣʘʨ ʬʘʡʣʜʘʨ ʤʝʥ ʨʝʩʫʨʩʪʘʨץʘʫʽʧʩʽʟʜʽʛʽʥ ɸʨʪʪʳʨʫ. ʉʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץ

ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʜʝʥ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ ײץʨʳʣסʳʜʘʥ ץʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ. 

9. ɹʽʣʽʤ ʙʝʨʫʜʝʛʽ ʞʘʩʘʥʜʳ ʀʥʪʝʣʣʝʢʪ (AI) 

ʄʳʩʘʣʜʘʨ: ʯʘʪʙʦʪʪʘʨ (ʄʳʩʘʣʳ, Duolingo ʯʘʪʙʦʪʪʘʨʳ), ɾʀ ʨʝʧʝʪʠʪʦʨʣʳץ 

ʞװʡʝʣʝʨ, ʧʣʘʛʠʘʪʪʳ ʘʥʳץʪʘʫ ײץʨʘʣʜʘʨʳ 

 שʫʰʳʣʘʨʜʳץʳʪʫ(ʤʳʩʘʣʳ, ʦץʦʣʜʘʥʳʣʫʳ: AI ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦפ

 ʡʝʣʝʨ), ᴅʢʽʤʰʽʣʽʢװʞ ץʣʛʝʨʽʤʽʥʝ ʙʝʡʽʤʜʝʣʛʝʥ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʨʝʧʝʪʠʪʦʨʣʳװ

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ(ʤʳʩʘʣʳ, ʙʘסʘʣʘʫ, ʞʦʩʧʘʨʣʘʫ) ʞᴅʥʝ ʦץʫ 

ʧʨʦʮʝʩʪʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʢᴇʙʽʨʝʢ ץʦʣʜʘʥʳʣʫʜʘ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʤסײʘʣʽʤʜʝʨʛʝ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝʛʽ 

ʙʽʣʽʤ ʙʝʨʫ ʽʩ-ʰʘʨʘʣʘʨʳʥʘ ʥʘʟʘʨ ʘʫʜʘʨʫסʘ ʢᴇʤʝʢʪʝʩʫ װʰʽʥ ʢװʥʜʝʣʽʢʪʽ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʳ ʤװʤʢʽʥ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʩʪʫʜʝʥʪʪʝʨʛʝ 

ʞʝʢʝʣʝʥʜʽʨʽʣʛʝʥ ʦץʫ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ ʞʝʜʝʣ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʙʝʨʝʜʽ. 

10. ᴄʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʞᴅʥʝ ʦʥʣʘʡʥ ץʘʫʳʤʜʘʩʪʳץʪʘʨ 

ʄʳʩʘʣʳ: Facebook Group, Twitter, LinkedIn, Edmodo, Reddit 

 ʪʘʨץʘʫʳʤʜʘʩʪʳץ ʦʣʜʘʥʫ: ᴄʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʤʝʥ ʦʥʣʘʡʥפ

ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץʳʪʫʰʳʣʘʨסʘ ʙʝʡʨʝʩʤʠ ʦץʳʪʫסʘ ץʘʪʳʩʫסʘ, ץʳʟʳסʫʰʳʣʳץ 

ʪʫʜʳʨʘʪʳʥ ʪʘץʳʨʳʧʪʘʨʜʳ ʪʘʣץʳʣʘʫסʘ, ʨʝʩʫʨʩʪʘʨʤʝʥ ʙᴇʣʽʩʫʛʝ ʞᴅʥʝ ʞʝʣʽʛʝ 

 ,ʘʪʘʨ ʧʽʢʽʨʪʘʣʘʩ ʪʦʧʪʘʨʳץ ʨʘʣʜʘʨ ʩʦʥʳʤʝʥײץ ʣײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʘ ʤסʦʩʳʣʫץ

ʙʣʦʛʪʘʨ ʞᴅʥʝ ʬʦʨʫʤʜʘʨ ʘʨץʳʣʳ ʙʽʨʣʝʩʢʝʥ ʦץʳʪʫʜʳ ץʦʣʜʘʡʜʳ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ "ʪʝש-ʪʝשʽʤʝʥ" ʦץʳʪʫʜʳ, ᴅʨʪװʨʣʽ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨסʘ 

 ʳסʨʣʽ ʩʘʣʘʣʘʨʜʘװʪʘʨʤʝʥ ʞᴅʥʝ ᴅʨʪץʘʫʳʤʜʘʩʪʳץ ץʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ɾᴅʥʝ ʞʘᴃʘʥʜʳץ

ʢᴅʩʽʧץʦʡʣʘʨʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫ ץʘʙʽʣʝʪʽʥ ɾʘץʩʘʨʪʘʜʳ. 

11. ɹʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷ ɾᴅʥʝ ɺʝʙʠʥʘʨ ʇʣʘʪʬʦʨʤʘʣʘʨʳ 

ʄʳʩʘʣʜʘʨ: Zoom, Microsoft Teams, Google Mitt, Webex 

ʇʘʡʜʘʣʘʥʫ: ʙʝʡʥʝʢʦʥʬʝʨʝʥʮʠʷ ʧʣʘʪʬʦʨʤʘʩʳ ʩʪʫʜʝʥʪʪʝʨ ʤʝʥ ʦץʳʪʫʰʳʣʘʨ 

ʘʨʘʩʳʥʜʘסʳ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

 ,ʨʘʣʳʥʘ ʘʡʥʘʣʜʳ. ɺʠʨʪʫʘʣʜʳ ʩʳʥʳʧʪʘʨʜʳײץ ʳʟʜʳשʤʘ שʳʪʫʜʳץʪʘʥ ʦץʪʳץʘʰʳץ

ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʜᴅʨʽʩʪʝʨʜʽ, ʪʦʧʪʳץ ʧʽʢʽʨʪʘʣʘʩʪʘʨʜʳ ʞᴅʥʝ ʞʝʢʝ 

ʨʝʧʝʪʠʪʦʨʣʳץʪʳ ץʦʣʜʘʡʜʳ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ץʘʰʳץʪʳץʪʘʥ ʦץʳʪʫסʘ פʦʣʞʝʪʽʤʜʽʣʽʢʪʽ ɸʨʪʪʳʨʫ, 

ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫ, ʪʽʢʝʣʝʡ ʩʝʘʥʩʪʘʨ, ʩʝʤʠʥʘʨʣʘʨ ʞᴅʥʝ 

ʰʘץʳʨʳʣסʘʥ ʜᴅʨʽʩʪʝʨ ᴇʪʢʽʟʽʣʫʽ ʤװʤʢʽʥ. 
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12. ʉʪʫʜʝʥʪʪʝʨʜʽש ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽ (ʉɸɾ) 

 ,ʘʪʳʩʫץ ʘץץʡʝ ʧʣʘʪʬʦʨʤʘʩʳ ʩʘʙʘװʞ ץʧʘʨʘʪʪʳץʦʣʜʘʥʳʣʫʳ: ʉʪʫʜʝʥʪʪʽʢ ʘפ

ʙʘסʘʣʘʨ, ʢʝʩʪʝʣʝʨ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ʦץʫʰʳ ʜʝʨʝʢʪʝʨʽʥ ʙʘʩץʘʨʘʜʳ. ɹײʣ 

ʤסײʘʣʽʤʜʝʨʛʝ, ᴅʢʽʤʰʽʣʝʨʛʝ ʞᴅʥʝ ʘʪʘ-ʘʥʘʣʘʨסʘ ʦץʫʰʳʣʘʨʜʳװ שʣʛʝʨʽʤʽʥ 

ʙʘץʳʣʘʫסʘ ʞᴅʥʝ ʪʠʽʤʜʽ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʨʪʳץʰʳʣʳץʪʘʨʳ: ᴄʢʽʤʰʽʣʽʢ ʧʨʦʮʝʩʪʝʨʜʽ ʆשʪʘʡʣʘʥʜʳʨʫ, ʘʢʘʜʝʤʠʷʣʳץ 

ʞʘʟʙʘʣʘʨסʘ ʦשʘʡ ץʦʣ ʞʝʪʢʽʟʫ ʞᴅʥʝ ʦץʫʰʳʣʘʨ, ʘʪʘ-ʘʥʘʣʘʨ ʞᴅʥʝ ʪᴅʨʙʠʝʰʽʣʝʨ 

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʞʘץʩʘʨʪʫ. 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ɸʂʊ) ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʦʨʳʪʳʥʜʘʡ ʢʝʣʝ, ʘפ

ʤסײʘʣʽʤʜʝʨ ʮʠʬʨʣʳץ ʩʘʫʘʪʪʳʣʳץץʘ ʠʝ ʙʦʣסʘʥ ʢʝʟʜʝ ʞᴅʥʝ ʦʥʳ ʦץʫ 

ʙʘסʜʘʨʣʘʤʘʩʳʥʘ ץʘʣʘʡ ʝʥʛʽʟʫ ʢʝʨʝʢʪʽʛʽʥ ʪװʩʽʥʛʝʥ ʢʝʟʜʝ ʦץʫʰʳʣʘʨʜʳש ʦץʫʳʥʘ 

ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ.ʄʝʢʪʝʧʪʝʨ ʘץʧʘʨʘʪʪʳ ʞʝʪʢʽʟʫ, ײץʨʫ, ʪʘʨʘʪʫ, ʩʘץʪʘʫ ʞᴅʥʝ 

ʙʘʩץʘʨʫ װʰʽʥ ɸʂʊ ײץʨʘʣʜʘʨʳʥʳש ᴅʨʪװʨʣʽ ʞʠʳʥʪʳסʳʥ ʧʘʡʜʘʣʘʥʘʜʳ. ʂʝʡʙʽʨ 

ʢʦʥʪʝʢʩʪʪʝʨʜʝ ɸʂʊ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʘץʪʘ ʪʘץʪʘʣʘʨʳʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʮʠʬʨʣʳץ 

ʪʘץʪʘʣʘʨʤʝʥ ʘʫʳʩʪʳʨʫ, ʦץʫʰʳʣʘʨʜʳש ᴇʟ ʩʤʘʨʪʬʦʥʜʘʨʳʥ ʥʝʤʝʩʝ ʙʘʩץʘ 

 ᴇʟʘʨʘ שʳʪʫʜʳץʳʪʫ ʤʝʥ ʦץʳʣʳ ʦץʪʳ ʪᴅʩʽʣʜʝʨ ʘʨץʳʣʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʩʠʷסʨʳʣײץ

ᴅʨʝʢʝʪʪʝʩʫʽʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʜʳ. ʩʘʙʘץ ʫʘץʳʪʳʥʜʘ ʦץʫ, ʘʣ" 

ʪᴇשʢʝʨʽʣʛʝʥ ʩʳʥʳʧ " ʤʦʜʝʣʽ, ʦʥʜʘ ʩʪʫʜʝʥʪʪʝʨ װʡʜʝ ʢʦʤʧʴʶʪʝʨʜʝ ʜᴅʨʽʩʪʝʨ ʦץʠʜʳ 

ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞʘʪʪʳסʫʣʘʨ ʞʘʩʘʫ װʰʽʥ ʩʳʥʳʧʪʘסʳ ʫʘץʳʪʪʳ ʧʘʡʜʘʣʘʥʘʜʳ. 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

Summary: This article discusses the main levels and levels of information technology 

development. 
 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ-ʙײʣ ʤʘץʩʘʪʪʘʨסʘ ʞʝʪʫ װʰʽʥ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʙʘסʜʘʨʣʘʤʘʣʳץ-ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣʜʘʨʜʳ, ʞʝʢʝ ʥʝʤʝʩʝ ʞʠʳʥʪʳץ ʘץʧʘʨʘʪʪʳץ 

ʧʨʦʮʝʩʪʝʨ ʤʝʥ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ץʦʣʜʘʥʘʪʳʥ ᴅʜʽʩʪʝʨ ʤʝʥ ᴅʜʽʩʪʝʨ[1]. ɸץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש (ɸʊ) ʜʘʤʫʳʥ ʠʥʬʨʘײץʨʳʣʳʤʥʳש, ʞװʡʝʣʝʨʜʽש ʞᴅʥʝ 

ʤװʤʢʽʥʜʽʢʪʝʨʜʽש ʵʚʦʣʶʮʠʷʩʳʥ ʢᴇʨʩʝʪʝʪʽʥ ᴅʨʪװʨʣʽ ʢʝʟʝשʜʝʨʜʝ ʪװʩʽʥʫʛʝ ʙʦʣʘʜʳ. 
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ɼʘʤʫʜʳש ʙײʣ ʢʝʟʝשʜʝʨʽ ʢᴇʙʽʥʝʩʝ ʥʝʛʽʟʛʽ ʽʨʛʝʣʽ ʠʥʬʨʘײץʨʳʣʳʤʥʘʥ ʙʘʩʪʘʧ ʦʟʳץ, 

ʦʟʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ʜʝʡʽʥ ʙʽʨʥʝʰʝ ʜʝשʛʝʡʣʝʨʛʝ ʞʽʢʪʝʣʝʜʽ. ɼʝשʛʝʡʣʝʨʛʝ ᴅʜʝʪʪʝ 

ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

1. IT-ʛʝ ʜʝʡʽʥʛʽ  

ʂʦʤʧʴʶʪʝʨʣʝʨ ʤʝʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ ʢʝשʽʥʝʥ ץʦʣʜʘʥʘʨ ʘʣʜʳʥʜʘ 

 ,ʘʟ ʞʘʟʙʘʣʘʨʳסʘץ ʜʝʫ ʢᴇʙʽʥʝʩʝשʧʘʨʘʪʪʳ ᴇץʤʳʩ ʽʩʪʝʡʪʽʥ. ɸײʦʣʤʝʥ ʞץ ʡʳʤʜʘʨײ

ʤʝʭʘʥʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ (ʤʳʩʘʣʳ, ʞʘʟʫ ʤʘʰʠʥʢʘʣʘʨʳ, ʢʘʣʴʢʫʣʷʪʦʨʣʘʨ) ʞᴅʥʝ 

 .ʡʝʥʜʽװʨʣʽ ᴅʜʽʩʪʝʨʛʝ ʩװʪʳ ʜᴅʩʪץʦʣʤʝʥ ʙʘʡʣʘʥʳʩ ʩʠʷץ

2. ʅʝʛʽʟʛʽ ɸʊ ʀʥʬʨʘײץʨʳʣʳʤʳ  

ɸʊ ʜʘʤʫʳʥʳש ʘʣסʘʰץʳ ʢʝʟʝשʜʝʨʽʥʜʝ (1950-1970 ʞʞ.) ʢʦʤʧʴʶʪʝʨʣʝʨ 

ʥʝʛʽʟʽʥʝʥ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ ʝʩʝʧʢʝ ʘʣʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʅʝʛʽʟʛʽ 

ᴅʟʽʨʣʝʤʝʣʝʨʛʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

ʅʝʛʽʟʛʽ ʂʦʤʧʴʶʪʝʨʣʝʨ: ײʡʳʤʜʘʨ ʞʘʣʘץʳ, ʪʘʫʘʨʣʳץ-ʤʘʪʝʨʠʘʣʜʳץ 

 ʰʽʥװ ʪʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫץʪʘʨ ʞᴅʥʝ ʙʠʟʥʝʩʪʽ ʝʩʝʧʪʝʫ ʩʠʷץʥʜʳʣʳײץ

ʧʘʡʜʘʣʘʥʘʪʳʥ תʣʢʝʥ, ʦʨʪʘʣʳץʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʣʝʨ. 

ʇʝʨʬʦʢʘʨʪʘʣʘʨ: ʢʽʨʽʩ ʞᴅʥʝ ʰʳסʳʩ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ. 

ɽʨʪʝ ɹʘסʜʘʨʣʘʤʘʣʘʫ ʊʽʣʜʝʨʽ: ɸʩʩʝʤʙʣʝʨ ʪʽʣʽ ʞᴅʥʝ COBOL ʞᴅʥʝ Fortran 

ʩʠʷץʪʳ ʞʦסʘʨʳ ʜʝשʛʝʡʣʽ ʪʽʣʜʝʨ. 

3. ʂʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫ  

1980 ʞʳʣʜʘʨʳ ʦʣ ʙʘʨʣʳץ ʩʘʣʘʣʘʨʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ɹײʣ 

ʢʝʟʝש ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש (ɼʢ) ʞᴅʥʝ ʞʝʣʽʥʽש ʘʣסʘʰץʳ ʬʦʨʤʘʣʘʨʳʥʳש 

ʝʥʛʽʟʽʣʫʽʥ ʙʽʣʜʽʨʝʜʽ. 

ɼʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʣʝʨ (ɼʂ): ʙʠʟʥʝʩ װʰʽʥ ʜʝ, ʪײʪʳʥʫʰʳʣʘʨ װʰʽʥ ʜʝ ץʦʣ 

ʞʝʪʽʤʜʽ, ʙײʣ ʝʩʝʧʪʝʫʣʝʨʜʽ ץʦʣ ʞʝʪʽʤʜʽ ʝʪʝʜʽ. 

ɾʝʨʛʽʣʽʢʪʽ ɾʝʣʽʣʝʨ (ɾʝʨʛʽʣʽʢʪʽ ɾʝʣʽʣʝʨ): ʙʽʨ סʠʤʘʨʘʪʪʘסʳ ʥʝʤʝʩʝ 

ʢʘʤʧʫʩʪʘסʳ ʢʦʤʧʴʶʪʝʨʣʝʨ ʘʨʘʩʳʥʜʘסʳ ɹʘʡʣʘʥʳʩ. 

ɼʝʨʝʢʪʝʨʜʽ ɹʘʩץʘʨʫ ɾװʡʝʣʝʨʽ: ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ, ʵʣʝʢʪʨʦʥʜʳץ 

ʢʝʩʪʝʣʝʨʜʽ ɾᴅʥʝ ʤᴅʪʽʥʜʽ ᴇשʜʝʫʛʝ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ɽʥʛʽʟʫ 

(ʤʳʩʘʣʳ, MS Excel, MS Word). 

4. ɾʝʣʽʣʽʢ ʞᴅʥʝ ɽʨʪʝ ʀʥʪʝʨʥʝʪ (פʦʩʳʣסʘʥ) 

1990 ʞʳʣʜʘʨ ʢʝש ʪʘʨʘʣסʘʥ ʞʝʣʽʥʽ ʞᴅʥʝ ʀʥʪʝʨʥʝʪ ʜᴅʫʽʨʽʥʽש ʙʘʩʪʘʣʫʳʥ 

ᴅʢʝʣʜʽ. ʆʃ ʦץʰʘʫʣʘʥסʘʥ ʞװʡʝʣʝʨʜʝʥ ʰʳסʳʧ, ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʦʨʪʘʣʘʨסʘ 

ʘʫʳʩʘ ʙʘʩʪʘʜʳ. 

ʂʝש ʘʡʤʘץʪʳץ ʞʝʣʽʣʝʨ (Wan): ʛʝʦʛʨʘʬʠʷʣʳץ ʜʠʩʧʝʨʩʪʽ ʞװʡʝʣʝʨ 

ʘʨʘʩʳʥʜʘסʳ ɹʘʡʣʘʥʳʩʪʘʨ. 

ʀʥʪʝʨʥʝʪ: סʘʣʘʤʜʳץ ʞʝʣʽ ʢʝשʝʡʝ ʙʘʩʪʘʡʜʳ, ʤʠʣʣʠʦʥʜʘסʘʥ 

ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ץʦʩʘʜʳ ʞᴅʥʝ ʙʘʡʣʘʥʳʩ ʧʝʥ ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ. 

ʂʣʠʝʥʪ-ʉʝʨʚʝʨ ɸʨʭʠʪʝʢʪʫʨʘʩʳ: ʥʝʛʽʟʛʽ ʢʘʜʨסʘ ʙʘסʳʪʪʘʣסʘʥ ʝʩʝʧʪʝʫʣʝʨʜʝʥ 

 .ʣʝʩʪʽʨʽʣʛʝʥ ʝʩʝʧʪʝʫʣʝʨʛʝ ʢᴇʰʫװ

ɺʝʙ-ʐʦʣסʳʰʪʘʨ ʞᴅʥʝ ʕʣʝʢʪʨʦʥʜʳץ ʇʦʰʪʘ: ɼװʥʠʝʞװʟʽʣʽʢ ɾʝʣʽ ʤʝʥ 

ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘʥʳש ʥʝʛʽʟʛʽ ʙʘʡʣʘʥʳʩ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ʧʘʡʜʘ ʙʦʣʫʳ. 

5. ɾʝʪʽʣʜʽʨʽʣʛʝʥ ɸʊ ɾװʡʝʣʝʨʽ (Enterprise IT) 
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2000 ʞʳʣʜʘʨʜʳש ʙʘʩʳʥʜʘ ɸʊ-ʥʳ ʜʘʤʳʪʫ ʙʠʟʥʝʩʪʽש ʢװʨʜʝʣʽ ץʘʞʝʪʪʽʣʽʢʪʝʨʽ 

ʤʝʥ ʘʫץʳʤʜʳ ʦʧʝʨʘʮʠʷʣʘʨʜʳ ץʦʣʜʘʫ װʰʽʥ ʘʣסʘ ʞʳʣʞʳʜʳ. ɹײʣ ʢʝʟʝש ʢᴅʩʽʧʦʨʳʥ 

ʜʝשʛʝʡʽʥʜʝʛʽ ʞװʡʝʣʝʨʜʽש ʜʘʤʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ʂᴅʩʽʧʦʨʳʥ ʈʝʩʫʨʩʪʘʨʳʥ ɾʦʩʧʘʨʣʘʫ (ERP): ץʘʨʞʳ, ʂɸɼʈʃɸʈ ɾᴄʅɽ 

ʞʘʙʜʳץʪʘʫ ʪʽʟʙʝʛʽ (ʤʳʩʘʣʳ, SAP) ʩʠʷץʪʳ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʪʝʨʜʽ ʙʘʩץʘʨʫסʘ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ תʣʢʝʥ, ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʞװʡʝʣʝʨ[2]. 

ʕʣʝʢʪʨʦʥʜʳץ ʂʦʤʤʝʨʮʠʷ ʞᴅʥʝ ʆʥʣʘʡʥ פʳʟʤʝʪʪʝʨ: ʵʣʝʢʪʨʦʥʜʳץ 

ʢʦʤʤʝʨʮʠʷ ʧʣʘʪʬʦʨʤʘʣʘʨʳ (ʄʳʩʘʣʳ, Amazon, eBay) ʩʠʷץʪʳ ʦʥʣʘʡʥ ʙʠʟʥʝʩ 

 .ᴇʩʫʽ שʣʛʽʣʝʨʽʥʽװ

ɹײʣʪʪʳ ɽʩʝʧʪʝʫ: ʩײʨʘʥʳʩ ʙʦʡʳʥʰʘ ʤʘʩʰʪʘʙʪʘʣʘʪʳʥ ʝʩʝʧʪʝʫ 

ʨʝʩʫʨʩʪʘʨʳʥʘ ʘʨʥʘʣסʘʥ ʙײʣʪʪʳ ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʧʘʡʜʘ ʙʦʣʫʳ. 

ɼʝʨʝʢʪʝʨʜʽ ʉʘץʪʘʫ ʞᴅʥʝ ɯʩʢʝʨʣʽʢ ʀʥʪʝʣʣʝʢʪ: ʜʝʨʝʢʪʝʨʜʽ ʘʫץʳʤʜʳ ʩʘץʪʘʫ, 

ʪʘʣʜʘʫ ʞᴅʥʝ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ײץʨʘʣʜʘʨʳʥʳש ᴇʩʫʽ. 

6. ʎʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

2010 ʞᴅʥʝ ʦʜʘʥ ʢʝʡʽʥʛʽ ʞʳʣʜʘʨʳ ʙײʣʪʪʳץ ʝʩʝʧʪʝʫʣʝʨ, ʤʦʙʠʣʴʜʽ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʩʘʣʘʣʘʨʜʘסʳ ʮʠʬʨʣʳץ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢװʰ-ʞʽʛʝʨʽ 

ʢʝשʽʥʝʥ ʝʥʛʽʟʽʣʜʽ. 

 ɹײʣʪʪʳ ɽʩʝʧʪʝʫ (Cloud 2.0): ʙײʣʪʪʳ ץʳʟʤʝʪʪʝʨʜʽ ʆʜʘʥ ᴅʨʽ ʢʝשʝʡʪʫ ʞᴅʥʝ 

ʞʝʪʽʣʜʽʨʫ (ʄʓʉɸʃʓ, AWS, Microsoft Azure, Google Cloud). 

ʄʦʙʠʣʴʜʽ ɽʩʝʧʪʝʫ: ʩʤʘʨʪʬʦʥʜʘʨ ʤʝʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳש ʢᴇʙʝʶʽ, 

ʙײʣ ʙʠʟʥʝʩʢʝ ʞᴅʥʝ ʞʝʢʝ ᴇʥʽʤʜʽʣʽʢʢʝ ʤʦʙʠʣʴʜʽ ʪᴅʩʽʣʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

 ɾʝʪʽʣʜʽʨʽʣʛʝʥ שʣʢʝʥ ʜʝʨʝʢʪʝʨ ʞᴅʥʝ ʘʥʘʣʠʪʠʢʘ: ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫʜʳת

ᴅʜʽʩʪʝʨʽ, ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, ʪװʩʽʥʽʢʪʝʨ ʘʣʫ װʰʽʥ 

ʞʘʧʧʘʡ ʜʝʨʝʢʪʝʨ ʞʠʳʥʪʳסʳʥʘ ץʦʣʜʘʥʳʣʘʜʳ. 

ʂʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ: ʦʣ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʩʘʡʳʥ ץʘʫʽʧʩʽʟʜʽʢ ʤᴅʩʝʣʝʣʝʨʽ 

ʘʨʪʳʧ, ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥ, ʭʘʪʪʘʤʘʣʘʨʳʥ ʞᴅʥʝ ײץʨʘʣʜʘʨʳʥ 

ʞʝʪʽʣʜʽʨʫʛʝ ᴅʢʝʣʝʜʽ. 

7. ɾʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨ (ʞʘשʘ ʙʫʳʥ ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ) 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ (AI) ʞᴅʥʝ ʤʘʰʠʥʘʣʳץ ʦץʳʪʫ (ML): ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ, 

ʙʦʣʞʘʤʜʳ ʘʥʘʣʠʪʠʢʘ ʞᴅʥʝ ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʰʝʰʽʤ ץʘʙʳʣʜʘʫ ʙʠʟʥʝʩ 

ʦʧʝʨʘʮʠʷʣʘʨʳʥ, ʪײʪʳʥʫʰʳʣʘʨʜʳש ʪᴅʞʽʨʠʙʝʩʽʥ ʞᴅʥʝ ʪʽʧʪʽ ʤʝʤʣʝʢʝʪʪʽʢ 

ʬʫʥʢʮʠʷʣʘʨʜʳ ᴇʟʛʝʨʪʝʜʽ. 

ɹʣʦʢʯʝʡʥ: ץʘʨʞʳ, ʞʝʪʢʽʟʫ ʪʽʟʙʝʛʽ ʞᴅʥʝ ʟʘץ שʳʟʤʝʪʪʝʨʽ ʩʠʷץʪʳ ʩʘʣʘʣʘʨʜʘ 

ʪᴇשʢʝʨʽʩ ʞʘʩʘʡ ʦʪʳʨʳʧ, ץʘʫʽʧʩʽʟ ʞᴅʥʝ ʘʰʳץ ʪʨʘʥʟʘʢʮʠʷʣʘʨʜʳ ʞװʟʝʛʝ ʘʩʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʊʘʨʘʪʳʣסʘʥ ʙʫʭʛʘʣʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷ. 

ɿʘʪʪʘʨ ʠʥʪʝʨʥʝʪʽ (IoT): ʘץʳʣʜʳ װʡʣʝʨʛʝ, ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ 

ʞᴅʥʝ ᴅʨʪװʨʣʽ ʢᴇʟʜʝʨʜʝʥ ʥʘץʪʳ ʫʘץʳʪ ʨʝʞʠʤʽʥʜʝ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʪʽʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʬʠʟʠʢʘʣʳײץ ץʨʳʣסʳʣʘʨ ʞʝʣʽʩʽ. 

5G ʞᴅʥʝ ʂʝשʝʡʪʽʣʛʝʥ פʦʩʳʣʳʤ: 5g ʞʝʣʽʣʝʨʽʥ ʝʥʛʽʟʫ ʤʦʙʠʣʴʜʽ 

 ʞᴅʥʝ ʩʝʥʽʤʜʽʨʝʢ ץʰʽʥ ʞʳʣʜʘʤʳʨʘװ ʳʣʘʨ ʤʝʥ ʀʥʪʝʨʥʝʪ ɿʘʪʪʘʨʳסʨʳʣײפ

ʙʘʡʣʘʥʳʩʪʳ ʫᴅʜʝ ʝʪʝʜʽ. 

ʂʚʘʥʪʪʳץ ɽʩʝʧʪʝʫ: ʢʚʘʥʪʪʳץ ʤʝʭʘʥʠʢʘʥʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʝʩʝʧʪʝʫ 

 ʪʝʟ ʜʘʤʳʧ ʢʝʣʝ ץʘʥ, ʙʽʨʘסʘʜʘʥ ʧʘʡʜʘ ʙʦʣשʤʢʽʥʜʽʛʽ ʙʘʨ ʞʘװʢʝʨʫʛʝ ʤשʫʘʪʳʥ ʪᴇץ

ʞʘʪץʘʥ ʩʘʣʘ. 
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8. ʇʦʩʪ-ʎʠʬʨʣʳץ  

ɹײʣ ʜʝשʛʝʡ ʙʦʣʘʰʘץʪʘ ʢװʪʽʣʝʪʽʥ ʢʝʟʝשʜʽ ʙʽʣʜʽʨʝʜʽ, ʦʥʜʘ ʦʣ ʙʠʦʣʦʛʠʷʣʳץ 

ʞᴅʥʝ ʢʦʛʥʠʪʠʚʪʽ ʞװʡʝʣʝʨʤʝʥ ʙʽʨʽʛʽʧ, ʪװʙʝʛʝʡʣʽ ᴇʟʛʝʨʽʩʪʝʨʛʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ɸʜʘʤʥʳש ʢʝשʝʶʽ: ʪʝʭʥʦʣʦʛʠʷʥʳ ʘʜʘʤ ʜʝʥʝʩʽʤʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ (ʤʳʩʘʣʳ, 

ʤʠ-ʤʘʰʠʥʘ ʠʥʪʝʨʬʝʡʩʪʝʨʽ, ʪʦʣʳץʪʳʨʳʣסʘʥ ʰʳʥʜʳץ ʞᴅʥʝ ʢʠʽʣʝʪʽʥ ʪʝʭʥʦʣʦʛʠʷ). 

ɸʚʪʦʥʦʤʜʳ ʞװʡʝʣʝʨ: ʪʦʣʳץ ʘʚʪʦʥʦʤʜʳ ʢᴇʣʽʢʪʝʨ, ʜʨʦʥʜʘʨ ʞᴅʥʝ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ʧʝʥ ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫʛʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞװʡʝʣʝʨ[3]. 

ʐʝʪʢʽ ʝʩʝʧʪʝʫʣʝʨ: ʜʝʨʝʢʪʝʨ ʢᴇʟʽʥʝ ʞʘץʳʥʳʨʘץ ʆʨʪʘʣʳץʪʘʥʜʳʨʳʣʤʘסʘʥ 

ʝʩʝʧʪʝʫʣʝʨ, ɾʳʣʜʘʤʜʳץʪʳ ʘʨʪʪʳʨʫ ʞᴅʥʝ ʢʽʜʽʨʽʩʪʽ ʘʟʘʡʪʫ, ᴄʩʽʨʝʩʝ IoT ʞᴅʥʝ 

ʥʘץʪʳ ʫʘץʳʪʪʘסʳ ʘʥʘʣʠʪʠʢʘ װʰʽʥ ʤʘשʳʟʜʳ. 

ʉʠʥʪʝʪʠʢʘʣʳץ ʙʠʦʣʦʛʠʷ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽש ʢʦʥʚʝʨʛʝʥʮʠʷʩʳ: 

ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʙʠʦʪʝʭʥʦʣʦʛʠʷʤʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʫ, ʤʝʜʠʮʠʥʘʥʳ, ʘʟʳץ-

ʪװʣʽʢ ᴇʥʜʽʨʽʩʽʥ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʪײʨʘץʪʳʣʳץʪʳ ʳץʪʠʤʘʣ ץʘʡʪʘ ײץʨʫ. 

ɸʊ ʜʘʤʫ ʜʝשʛʝʡʣʝʨʽʥʽץ שʳʩץʘʰʘ ʤʘʟʤײʥʳ: 

IT-ʛʝ ʜʝʡʽʥʛʽ ʜᴅʫʽʨ: ץʦʣʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʞװʡʝʣʝʨ, ʤʝʭʘʥʠʢʘʣʳץ 

 .ʳʣʘʨסʨʳʣײץ

ʆʥʳש ʧʘʡʜʘ ʙʦʣʫʳ: ʅʝʛʽʟʛʽ ʢʦʤʧʴʶʪʝʨʣʝʨ, ʝʨʪʝ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽ. 

ʅʝʛʽʟʛʽ ɸʊ ʝʥʛʽʟʫ: ɼʢ, ɾʝʨʛʽʣʽʢʪʽ ɾʝʣʽʣʝʨ, ʢʝשʩʝ ᴇʥʽʤʜʽʣʽʛʽ ײץʨʘʣʜʘʨʳ. 

 ץʢʦʤʤʝʨʮʠʷ, ʵʣʝʢʪʨʦʥʜʳ ץʘʥ: ʞʝʣʽʣʝʨ, ʠʥʪʝʨʥʝʪ, ʵʣʝʢʪʨʦʥʜʳסʦʩʳʣפ

ʧʦʰʪʘ. 

ʂᴅʩʽʧʦʨʳʥ ɸʊ: ERP ʞװʡʝʣʝʨʽ, ʙײʣʪʪʳ ʝʩʝʧʪʝʫʣʝʨ, ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ. 

ɹʽʨʽʢʪʽʨʽʣʛʝʥ ɸʊ: ʄʦʙʠʣʴʜʽ ʝʩʝʧʪʝʫ, װʣʢʝʥ ʜʝʨʝʢʪʝʨ, ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ. 

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢʝʣʝʩʽ ʙʫʳʥʳ: ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ, 

ʙʣʦʢʯʝʡʥ, ʀʥʪʝʨʥʝʪ ɿʘʪʪʘʨʳ, 5g, ʢʚʘʥʪʪʳץ ʝʩʝʧʪʝʫ. 

ɹײʣ ʜʝשʛʝʡʣʝʨ ʽʨʛʝʣʽ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʘʥ ʞʦסʘʨʳ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʞᴅʥʝ ʙʝʡʽʤʜʝʣʛʽʰ ʞװʡʝʣʝʨʛʝ ʢᴇʰʫʜʽ ʙʽʣʜʽʨʝʜʽ. ɸʊ-ʥʳש ʜʘʤʫ 

ʪʨʘʝʢʪʦʨʠʷʩʳ ʙʦʣʘʰʘץ ʦʜʘʥ ʜʘ װʣʢʝʥ ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʧʝʥ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʤʝʥ 

ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʘʨʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ.  
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ʋʥʠʚʝʨʩʠʪʝʪ ʄʠʨʘʩ, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ XXI ϤʘʩʳʨʜʘϤʳ ʘϨʧʘʨʘʪʪʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪϮʨʣʝʨʽ ʤʝʥ ʦʣʘʨʜʳϬ 

Ϩʦʣʜʘʥʳʣʫ ʩʘʣʘʣʘʨʳ ʞʘʡʣʳ ʤϸʣʽʤʝʪʪʝʨ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ XXI ʚʝʢʘ ʠ 

ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

 

Educational technologies of the XXI century are innovative approaches and 

tools that transform the learning process, making it more accessible, flexible and 

studentðoriented. They build on advances in information and communication 

technologies (ICT) and modern pedagogical theories, integrating digital tools, online 

platforms and new forms of interaction. 

1. Digitalization of education 

Digital technologies are radically changing the traditional idea of learning. This 

can include: 

Electronic educational resources (EER): online courses, video lectures, 

electronic textbooks, databases. 

Interactive whiteboards and tablets: Allow teachers and students to interact 

effectively, providing dynamic and visually engaging learning. 

Mobile Apps: Educational programs on smartphones and tablets that help with 

learning on the go. 

2. Online learning and distance learning technologies 

MOOC (Massive Open Online Courses) ð massive open online courses such 

as Coursera, edX, and other platforms provide an opportunity to study with the best 

teachers of the world's universities. 

Synchronous and asynchronous learning: real-time video training conferences 

and courses that can be completed at a convenient pace. 

3. Individualization of learning 

Adaptive learning systems: programs and platforms that adapt to the level of 

knowledge of each student and offer tasks depending on their success. 

Personalized learning paths: creating individual educational plans for each 

student, taking into account their interests and needs. 

4. Using artificial intelligence and machine learning 

Artificial intelligence (AI) is actively used in educational technologies to 

personalize learning, analyze data on student behavior, and create smart assistants 

and chatbots that help students and teachers. 

Big Data analysis in education: helps to track students' progress, analyze their 

behavior and predict problems that require attention. 

5. Gamification 
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Gamification in education includes the use of game elements (scores, levels, 

contests) to increase the motivation of students. This makes the learning process more 

exciting and encourages active participation. 

6. Virtual and Augmented Reality (VR and AR) 

Virtual reality (VR) allows you to create learning environments that simulate 

real-world conditions (for example, virtual tours, simulations)[2]. 

Augmented Reality (AR) overlays virtual elements on the real world, which is 

used for learning through interaction with real objects and the environment. 

7. Teamwork and collective learning 

Educational collaboration platforms (for example, Google Classroom, 

Microsoft Teams, Padlet) provide opportunities for collective projects, information 

exchange and communication between students and teachers(fig.1). 

 

 
  

Figure 1 - Microsoft Teams platform 

 

Crowdsourcing and collaborative content creation: Students can work on 

projects in a group, share knowledge and results. 

8. Inclusive education 

Modern educational technologies make education more accessible to people 

with special needs. For example, the development of programs for the visually 

impaired and hard of hearing, technologies for working with autistic children or 

people with learning disabilities. 

9. Educational robots and drone technologies 

The use of robots and drones in training contributes to the development of 

critical thinking, engineering and programming skills. Students can program robots, 

participate in competitions and create projects at the intersection of engineering and 

science. 

10. Cognitive technologies and neuropedagogy 

Neuropedagogy explores how students' cognitive processes work, and how best 

to apply modern neurotechnologies to optimize the learning process. 
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Technologies for improving attention and memory: specialized simulators and 

platforms that help students develop cognitive skills. 

11. Blockchain in Education 

Blockchain technologies can be used to authenticate diplomas and certificates, 

improve the transparency of educational processes, and create digital educational 

portfolios[3]. 

12. Development of critical thinking and interdisciplinary knowledge 

Educational technologies of the 21st century support the transition from 

memorizing facts to a deeper understanding and analysis of information, which 

contributes to the development of critical thinking, an interdisciplinary approach and 

a willingness to solve complex problems. 

Influence on teachers and students 

Teachers become mentors and facilitators of learning, not just sources of 

information. It is important for them to be competent in new technologies and 

working methods. 

Students become more independent in the learning process, develop 

independence and the ability to manage their educational process. 

Conclusion 

Educational technologies of the XXI century create new horizons for students 

and teachers, allowing them to make learning more accessible, personalized and 

effective. With the development of technology, there will be more and more 

opportunities to improve the quality of education and training for the future, which 

requires flexibility and rapid development of new skills. 
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ʇʆɼɼɽʈɾʂʀ ʇʆʃʔɿʆɺɸʊɽʃɽʁ 

 

ʉʘʧʘʨʙʘʡ ɹ., ʋʤʘʨʦʚ ʈ.ʐ., ɽʨסʘʣʠ ʀ.ʄ., ʂʘʥʛʝʣʠʜʠ ɻ.ɼ. 
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ʋʥʠʚʝʨʩʠʪʝʪ çʄʠʨʘʩè, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ɹϰʣ ʤʘϨʘʣʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʘʙʜʳϨϨʘ Ϩʳʟʤʝʪ ʢϺʨʩʝʪʫʛʝ ʙʘϤʳʪʪʘʣϤʘʥ 

ʰʝʰʽʤʜʝʨʜʽ Ϩʦʣʜʘʫ ʞϮʡʝʣʝʨʽʥʽϬ ʙʘϤʜʘʨʣʘʤʘʣʳϨ ʧʘʢʝʪʪʝʨʽʥ ʞʦʙʘʣʘʫϤʘ ʞϸʥʝ ϸʟʽʨʣʝʫʛʝ 

ʘʨʥʘʣϤʘʥ. ϧϰʨʳʣϤʘʥ ʙʘϤʜʘʨʣʘʤʘʣʳϨ ʞʘʩʘϨʪʘʤʘ ʘʥʳϨʪʘʤʘʣʳϨ ʘϨʧʘʨʘʪ ʙʝʨʝ ʘʣʘʜʳ, 
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ʘϨʘʫʣʳϨʪʘʨʜʳϬ ʢʝϬ ʪʽʟʽʤʽʥ ʜʠʘʛʥʦʩʪʠʢʘʣʘʡʜʳ ʞϸʥʝ ʦʣʘʨʜʳ ʪϮʟʝʪʫ ʙʦʡʳʥʰʘ ϸʨʝʢʝʪʪʝʨ 

ʞʠʳʥʪʳϤʳʥ ϰʩʳʥʘʜʳ, ʞʘϬʘ ʘϨʧʘʨʘʪʪʳ ʘʚʪʦʤʘʪʪʳ ʪϮʨʜʝ Ϩʦʩʘʜʳ. 

Summary: This article is devoted to the design and development of software packages for 

decision support systems aimed at servicing computer equipment. The created software is able to 

provide background information, diagnose a wide range of problems and offer a set of actions to fix 

them, automatically add new information. 

 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʵʣʝʤʝʥʪʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʠʩʧʦʣʴʟʫʝʪ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java ʩ ʨʝʘʣʠʟʘʮʠʝʡ Visual Studio 

[1]. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʨʘʚʣʷʪʴ ʥʝʧʦʣʘʜʢʠ ʚ ʨʘʙʦʪʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦ ʢ ʩʘʤʦʦʙʫʯʝʥʠʶ [2]. 

ʀʟʦʙʨʘʞʝʥʠʝ ʦʙʱʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʧʨʠʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʠʩʫʥʢʦʤ 1.  

 

 
 

ʈʠʩʫʥʦʢ 1 - ʀʟʦʙʨʘʞʝʥʠʝ ʦʙʱʝʛʦ ʠʥʪʝʨʬʝʡʩʘ  

 

ʈʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʢʘʪʝʛʦʨʠʠ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʥʝʧʦʣʘʜʢʘ - 

ʨʠʩʫʥʦʢ 2.  
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ʈʠʩʫʥʦʢ 2 - ʀʥʪʝʨʬʝʡʩ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʟʘʧʨʦʩʦʚ ʧʦ ʦʜʥʦʤʫ ʠʟ ʙʣʦʢʦʚ 

 

ʇʨʠ ʫʪʦʯʥʝʥʠʠ ʢʘʪʝʛʦʨʠʠ ʧʦʷʚʣʷʶʪʩʷ ʦʪʚʝʪʳ ʥʘ ʪʠʧʠʯʥʳʝ ʚʦʟʥʠʢʘʶʱʠʝ 

ʩʠʪʫʘʮʠʠ, ʠʩʭʦʜʷ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ - ʨʠʩʫʥʦʢ 3. 

 

 
 

ʈʠʩʫʥʦʢ 3 - ɺʥʝʰʥʠʡ ʚʠʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

 

ʇʨʠ ʚʳʙʦʨʝ ʭʘʨʘʢʪʝʨʘ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʪʘʥʜʘʨʪʥʫʶ 

ʨʝʢʦʤʝʥʜʘʮʠʶ - ʨʠʩʫʥʦʢ 4. 
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ʈʠʩʫʥʦʢ 4 - ʉʪʘʥʜʘʨʪʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ 

 

ɽʩʣʠ ʧʨʦʙʣʝʤʘ ʥʝ ʚʦʟʥʠʢʘʣʘ ʨʘʥʝʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʫʯʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ 

ʘʣʛʦʨʠʪʤʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ - ʨʠʩʫʥʦʢ 5. 

 

 
 

ʈʠʩʫʥʦʢ 5 - ʆʙʫʯʝʥʠʝ ʘʣʛʦʨʠʪʤʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

 

ʇʨʠʤʝʨ ʦʙʫʯʝʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 6.  
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ʈʠʩʫʥʦʢ 6 - ʇʨʠʤʝʨ ʦʙʫʯʝʥʠʷ 

 

ʇʨʠ ʫʩʧʝʰʥʦʤ ʠʩʧʨʘʚʣʝʥʠʠ ʧʨʦʙʣʝʤʳ ʥʦʚʳʝ ʟʥʘʥʠʷ ʚʢʣʶʯʘʶʪʩʷ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷ - ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʟʘʚʝʨʰʝʥ ʠ ʧʨʠʣʦʞʝʥʠʝ ʫʞʝ ʩʦʜʝʨʞʠʪ 

ʥʦʚʳʝ ʟʥʘʥʠʷ - ʨʠʩʫʥʦʢ 7. 

 

 
 

ʈʠʩʫʥʦʢ 7 - ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʀʧʘʪʦʚʘ, ʕ. ʈ. ʄʝʪʦʜʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ/ ʕ.ʈ. ʀʧʘʪʦʚʘ, ʖ.ɺ. ʀʧʘʪʦʚ.- ʄ.: ʌʣʠʥʪʘ, 2019. - 256 c. 

2. ɺʝʡʮʤʘʥ ɺ. ʄ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ.ï ʉʇʙ: 

ʃʘʥʴ, 2019.ï 316 ʩ. 
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ᴄʆɾ 004.53 

 

CISCO PACKET TRACER פʆʃɼɸʅʋɼʓר ɸʈʊʓפʐʓʃʓפʊɸʈʓ ʄɽʅ 

ʂɽʄʐɯʃɯʂʊɽʈɯ 

 

ʉʘʪʳʥʙʝʢ ɸ.ɸ., ʀʤʘʤʙʝʢ ᴄ.ᴄ., ʅʠʰʘʥʙʘʝʚ ɸ.ɸ. 

 .ʘʥ ʧʨʦʬʝʩʩʦʨ ʂᴇʰʢʽʥʙʘʝʚ ʉ.ɾסʘʫʳʤʜʘʩʪʳʨʳʣץ ,ʳʣʳʤʠ ʞʝʪʝʢʰʽ: PhD ʜʦʢʪʦʨʳנ

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

Summary: The article discusses cybersecurity in modern conditions. 
 

Cisco Packet Tracer-ʙײʣ ʥʝʛʽʟʽʥʝʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨʜʽ ʦץʳʪʫ ʞᴅʥʝ 

ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ץʫʘʪʪʳ ʞʝʣʽʥʽ ʤʦʜʝʣʴʜʝʫ ײץʨʘʣʳ[1]. ɹײʣ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʥʘץʪʳ ʞʘʙʜʳץʪʳ ץʘʞʝʪ ʝʪʧʝʩʪʝʥ ʞʝʣʽʣʝʨʜʽ ʞʦʙʘʣʘʫסʘ, 

  .ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ(ʩʫʨ.1)װʘ ʞᴅʥʝ ʤʦʜʝʣʴʜʝʫʛʝ ʤסʨʫײץ

 

 
 

ʉʫʨʝʪ 1 - Cisco Packet Tracer ʠʥʪʝʨʬʝʡʩʽ 

 

ʊᴇʤʝʥʜʝ Cisco Packet Tracer ʧʘʡʜʘʣʘʥʫʜʳש ʥʝʛʽʟʛʽ ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ 

ʢʝʤʰʽʣʽʢʪʝʨʽ ʙʝʨʽʣʛʝʥ. 

Cisco Packet Tracer ɸʨʪʳץʰʳʣʳץʪʘʨʳ: 

ʆץʫ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝ װʰʽʥ ʳסשʘʡʣʳʣʳץ: 

Cisco Packet Tracer-ʞʘשʘʜʘʥ ʙʘʩʪʘסʘʥʜʘʨ, ʩʪʫʜʝʥʪʪʝʨ ʞᴅʥʝ CCNA ʩʠʷץʪʳ 

Cisco ʩʝʨʪʠʬʠʢʘʪʪʘʨʳʥʘ ʜʘʡʳʥʜʘʣʳʧ ʞʘʪץʘʥʜʘʨ װʰʽʥ ʪʘʤʘʰʘ ײץʨʘʣ. ɹײʣ 

ʢװʨʜʝʣʽ ʞʝʣʽʣʝʨʜʽ ʤʦʜʝʣʴʜʝʫʛʝ ʞᴅʥʝ ʬʠʟʠʢʘʣʳץ ʞʘʙʜʳץʪʳ ץʘʞʝʪ ʝʪʧʝʩʪʝʥ 

ʦʣʘʨʜʳש ʞײʤʳʩʳʥ ʟʝʨʪʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɻʨʘʬʠʢʘʣʳץ ʠʥʪʝʨʬʝʡʩ ʠʥʪʝʨʬʝʡʩʽ (GUI): 
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ʇʘʡʜʘʣʘʥʫʜʳץ שʘʨʘʧʘʡʳʤʜʳʣʳסʳ, ʞʝʣʽʣʽʢ ʪʦʧʦʣʦʛʠʷʣʘʨʜʳ ײץʨʫ, 

 ʘʨʫץʢʦʥʬʠʛʫʨʘʮʠʷʣʘʨʳʥ ʙʘʩ שʳʣʘʨʜʳ ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʫ ʞᴅʥʝ ʦʣʘʨʜʳסʨʳʣײץ

 .ʦʣ ʞʝʪʽʤʜʽʣʽʛʽץ שʠʥʪʝʨʬʝʡʩʪʝʨʜʽ ץʰʽʥ ʛʨʘʬʠʢʘʣʳװ

ɾʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʜʳש ʢʝש ʘʫץʳʤʳʥ ץʦʣʜʘʫ: 

Packet Tracer-ʜʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʣʘʨ, ʢʦʤʤʫʪʘʪʦʨʣʘʨ, ʢʦʤʧʴʶʪʝʨʣʝʨ, 

ʩʳʤʩʳʟ ʢʽʨʫ ʥװʢʪʝʣʝʨʽ ʞᴅʥʝ ʙʘʩץʘʣʘʨʳ ʩʠʷץʪʳ ᴅʨʪװʨʣʽ ײץʨʳʣסʳʣʘʨ ʙʘʨ, ʙײʣ 

ᴅʨʪװʨʣʽ ʞʝʣʽʣʽʢ ʩʮʝʥʘʨʠʡʣʝʨʜʽ ʤʦʜʝʣʴʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʄʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʢװʡʽʥ ʢʝʣʪʽʨʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ: 

 ,ʽʰʽʥʜʝ ʤʘʨʰʨʫʪʪʘʫ ʧʨʦʪʦʢʦʣʜʘʨʳʥ שʨʘʣ ʞʝʣʽʣʽʢ ʩʮʝʥʘʨʠʡʣʝʨʜʽ, ʩʦʥʳײפ

VLAN ʧʘʨʘʤʝʪʨʣʝʨʽʥ, NAT, ACL, DHCP ʞᴅʥʝ ʙʘʩץʘ ʞʝʣʽʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ 

ʽʩʢʝ ץʦʩʫסʘ ʞᴅʥʝ ʪʝʢʩʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʊʨʘʬʠʢʪʽ ʪʘʣʜʘʫסʘ ʞᴅʥʝ 

ʢʦʥʬʠʛʫʨʘʮʠʷʥʳש ʜײʨʳʩʪʳסʳʥ ʪʝʢʩʝʨʫʛʝ ʙʦʣʘʜʳ[2]. 

 :ʦʣʜʘʫץ ʳʪʫ ʤʝʥ ʪᴅʞʽʨʠʙʝʥʽץʜʘʡʳʥʜʘ ʦסʘʫʽʧʩʽʟʜʽʢ ʞʘפ

Packet Tracer ʢᴇʤʝʛʽʤʝʥ ʥʘץʪʳ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʜʳ ʟʘץʳʤʜʘʫ ʥʝʤʝʩʝ 

ʞײʤʳʩ ʞʝʣʽʩʽʥ ʙײʟʫ ץʘʫʧʽʥʩʽʟ ʞʘʪʪʳסʫסʘ ʙʦʣʘʜʳ. ɹײʣ ץʘʫʽʧʩʽʟ ʦʨʪʘʜʘ ʢװʨʜʝʣʽ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʪᴅʞʽʨʠʙʝ ʞʘʩʘʫסʘ ʞᴅʥʝ װʡʨʝʥʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʽʨʣʝʩʢʝʥ ʞײʤʳʩʪʳ ץʦʣʜʘʫ: 

ɹʘסʜʘʨʣʘʤʘ ʙʽʨʥʝʰʝ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ ʙʽʨ ʫʘץʳʪʪʘ ʙʽʨ ʞʝʣʽʣʽʢ ʤʦʜʝʣʴʜʝ 

ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ (ʘʨʥʘʡʳ ʞʦʙʘ ʬʘʡʣʳ ʘʨץʳʣʳ), ʙײʣ ʪʦʧʪʳץ 

ʦץʳʪʫ װʰʽʥ ʧʘʡʜʘʣʳ. 

ʀʥʪʝʨʘʢʪʠʚʪʽ ʦץʳʪʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ʨʝʩʫʨʩʪʘʨʳ: 

Cisco ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʘ Packet Tracer ʪᴅʞʽʨʠʙʝʩʽʥ ʤʝשʛʝʨʫʛʝ, ʩʦʥʜʘʡ-ʘץ 

ʞʝʣʽʥʽ ʦʨʥʘʪʫ ʞᴅʥʝ ʙʘʩץʘʨʫ ʥʝʛʽʟʜʝʨʽʥ װʡʨʝʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʢᴇʧʪʝʛʝʥ ʆץʫ 

ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ײʩʳʥʘʜʳ. 

 :ʦʣ ʞʝʪʽʤʜʽʣʽʢפ

Packet Tracer Cisco Networking Academy ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʦץʠʪʳʥ 

ʩʪʫʜʝʥʪʪʝʨ װʰʽʥ ʪʝʛʽʥ ץʦʣ ʞʝʪʽʤʜʽ, ʙײʣ ʦʥʳ ץʦʣʞʝʪʽʤʜʽ ʦץʫ ײץʨʘʣʳ ʝʪʝʜʽ. 

Cisco Packet Tracer ʂʝʤʰʽʣʽʢʪʝʨʽ: 

ʂʝʡʙʽʨ ʧʨʦʪʦʢʦʣʜʘʨ ʤʝʥ ʬʫʥʢʮʠʷʣʘʨʜʳ ʰʝʢʪʝʫʣʽ ץʦʣʜʘʫ: 

Packet Tracer ʥʘץʪʳ Cisco ײץʨʳʣסʳʣʘʨʳʥʜʘ ץʦʣ ʞʝʪʽʤʜʽ ʙʘʨʣʳץ 

ʧʨʦʪʦʢʦʣʜʘʨ ʤʝʥ ʬʫʥʢʮʠʦʥʘʣʜʳʣʳץʪʳ ץʦʣʜʘʤʘʡʜʳ. ʄʳʩʘʣʳ, 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʣʘʨʜʳש ʥʝʤʝʩʝ ʢʦʤʤʫʪʘʪʦʨʣʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ʤװʤʢʽʥʜʽʢʪʝʨʽ ץʦʣ ʞʝʪʽʤʜʽ ʙʦʣʤʘʫʳ ʤװʤʢʽʥ. 

ᴆʥʽʤʜʽʣʽʢ ʪײʨסʳʩʳʥʘʥ ʰʝʢʪʝʫʣʽ ʵʤʫʣʷʮʠʷ: 

ɹʘסʜʘʨʣʘʤʘ ʢᴇʧʪʝʛʝʥ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʜʳ ʤʦʜʝʣʴʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʩʝ 

ʜʝ, ʦʣ ᴅʨץʘʰʘʥ ʥʘץʪʳ ײץʨʳʣסʳʣʘʨʜʳש ᴅʨʝʢʝʪʽʥ ʜᴅʣ ʢᴇʨʩʝʪʝ ʙʝʨʤʝʡʜʽ, ᴅʩʽʨʝʩʝ 

 ʪʳץʤʳʩ ʽʩʪʝʛʝʥʜʝ. ʂʝʡʙʽʨ ʧʨʦʮʝʩʪʝʨ ʥʘײʨʜʝʣʽ ʞʝʣʽʣʝʨʤʝʥ ʞװʣʢʝʥ ʞᴅʥʝ ʢװ

ʦʨʪʘסʘ ץʘʨʘסʘʥʜʘ ʙʘʩץʘʰʘ ʞײʤʳʩ ʽʩʪʝʫʽ ʤװʤʢʽʥ. 

ʌʠʟʠʢʘʣʳץ ץʦʩʳʣʳʩʪʘʨʜʳ ץʦʣʜʘʫʜʳש ʙʦʣʤʘʫʳ: 

Packet Tracer - ʜʝ ʬʠʟʠʢʘʣʳץ ץʘʙʘʪ ʜʝשʛʝʡʽʥʜʝʛʽ ʢʘʙʝʣʴʜʝʨʤʝʥ ʞײʤʳʩ 

ʽʩʪʝʫ ʩʠʷץʪʳ ײץʨʳʣסʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʬʠʟʠʢʘʣʳץ ʙʘʡʣʘʥʳʩʪʳ ʤʦʜʝʣʴʜʝʫ 

ʤװʤʢʽʥ ʝʤʝʩ (ʤʳʩʘʣʳ, ץʦʩץʳʰʪʘʨ ʤʝʥ ʢʘʙʝʣʴ ʪװʨʣʝʨʽ)[3]. 

ɹʘʨʣʳץ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨסʘ ץʦʣʜʘʫ ʢᴇʨʩʝʪʽʣʤʝʡʜʽ: 
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ʂʝʡʙʽʨ Cisco ײץʨʳʣסʳʣʘʨʳʥʘ ʥʝʤʝʩʝ ʦʣʘʨʜʳ ʦʨʥʘʪʫ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ 

(ʤʳʩʘʣʳ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʣʘʨ ʤʝʥ ץʦʩץʳʰʪʘʨʜʳש ʝʩʢʽ װʣʛʽʣʝʨʽ) Packet Tracer 

 ʪʳ ʬʫʥʢʮʠʷʣʘʨʜʳץʣ ʢʝʡʙʽʨ ʥʘײʦʣʜʘʫ ʢᴇʨʩʝʪʽʣʤʝʡʜʽ. ɹץ ʦʣʜʘʥʙʘʩʳʥʜʘץ

ʧʘʡʜʘʣʘʥʫʜʳ ʰʝʢʪʝʡʜʽ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ץʘʪʝʣʝʨʽ ʤʝʥ ʘץʘʫʣʘʨʳ: 

ʂʝʟ-ʢʝʣʛʝʥ ʢװʨʜʝʣʽ ʙʘסʜʘʨʣʘʤʘ ʩʠʷץʪʳ, Cisco Packet Tracer ʘץʘʫʣʘʨ ʤʝʥ 

 ʨʜʝʣʽװʣʢʝʥ ʞʝʣʽʣʝʨʤʝʥ ʥʝʤʝʩʝ ʢװ ʤʢʽʥ. ʂʝʡʜʝװʘʪʝʣʽʢʪʝʨʛʝ ʙʝʡʽʤ ʙʦʣʫʳ ʤץ

ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʢʝʟʽʥʜʝ ᴇʥʽʤʜʽʣʽʢʢʝ ʥʝʤʝʩʝ ʜײʨʳʩ ʝʤʝʩ 

ʤʦʜʝʣʴʜʝʫʛʝ ץʘʪʳʩʪʳ ʤᴅʩʝʣʝʣʝʨ ʪʫʳʥʜʘʡʜʳ. 

ʊᴅʞʽʨʠʙʝʣʽ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ װʰʽʥ ʰʝʢʪʝʫʣʽ ʤװʤʢʽʥʜʽʢʪʝʨ: 

ʅʘץʪʳ ʽʨʽ ʞʝʣʽʣʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʪᴅʞʽʨʠʙʝʣʽ ʤʘʤʘʥʜʘʨ ʤʝʥ 

ʢᴅʩʽʧץʦʡʣʘʨ װʰʽʥ Packet Tracer ʤװʤʢʽʥʜʽʢʪʝʨʽ ʰʝʢʪʝʫʣʽ ʙʦʣʳʧ ʢᴇʨʽʥʫʽ ʤװʤʢʽʥ 

ʞᴅʥʝ ʥʘץʪʳ ʞʝʣʽʣʽʢ ײץʨʳʣסʳʣʘʨʜʳש ʥʶʘʥʩʪʘʨʳʥ ᴅʨʜʘʡʳʤ ʞʝʪʢʽʣʽʢʪʽ ʪװʨʜʝ 

ʢᴇʨʩʝʪʝ ʙʝʨʤʝʡʜʽ. 

ʅʘץʪʳ ʞʝʣʽʣʽʢ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʤʝʥ ʪʦʣʳװ ץʡʣʝʩʽʤʜʽʣʽʢʪʽש ʙʦʣʤʘʫʳ: 

ʅʘץʪʳ Cisco ײץʨʳʣסʳʣʘʨʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʢʝʡʙʽʨ ʢʦʤʘʥʜʘʣʘʨ ʤʝʥ 

ʢʦʥʬʠʛʫʨʘʮʠʷʣʘʨ (ʤʳʩʘʣʳ, Cisco IOS) ʪʦʣʳץ ץʦʣʜʘʫ ʢᴇʨʩʝʪʽʣʤʝʫʽ ʥʝʤʝʩʝ Packet 

Tracer-ʜʝ ʙʘʩץʘʰʘ ʞײʤʳʩ ʽʩʪʝʫʽ ʤװʤʢʽʥ. 

ɹʘסʜʘʨʣʘʤʘ ʥײʩץʘʩʳʥʘ ʪᴅʫʝʣʜʽʣʽʢ: 

ɾʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ײץʨʳʣסʳʣʘʨ ʢᴇʙʽʥʝʩʝ ʙʘסʜʘʨʣʘʤʘʥʳש ʞʘשʘ 

ʥײʩץʘʣʘʨʳʥʜʘ סʘʥʘ ʧʘʡʜʘ ʙʦʣʘʜʳ, ʙײʣ ʝʩʢʽ ʥײʩץʘʣʘʨʜʳ ʧʘʡʜʘʣʘʥʘʪʳʥ 

ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʰʝʢʪʝʫʽ ʤװʤʢʽʥ. 

 ,ʘסʘʜʘʥ ʙʘʩʪʘʫʰʳʣʘʨשCisco Packet Tracer-ʞʘ ,ץʦʨʳʪʳʥʜʳʣʘʩʘפ

ʩʪʫʜʝʥʪʪʝʨʛʝ ʞᴅʥʝ Cisco ʩʝʨʪʠʬʠʢʘʪʪʘʨʳʥʘ ʜʘʡʳʥʜʘʣʳʧ ʞʘʪץʘʥ ʘʜʘʤʜʘʨסʘ 

 .ʨʘʣײץ ʩʳʥʘʪʳʥ ʪʘʤʘʰʘײ ʤʢʽʥʜʽʢʪʝʨʽʥװʫ ʤץʘʡ ʠʥʪʝʨʬʝʡʩ ʧʝʥ ʦשʘ ʦסʦʣʜʘʥʫץ

ɼʝʛʝʥʤʝʥ, ʪᴅʞʽʨʠʙʝʣʽ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʤʝʥ ʥʘץʪʳ ʞʝʣʽʣʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ 

ʤʘʤʘʥʜʘʨ װʰʽʥ ʤʦʜʝʣʴʜʝʫʜʽש ʬʫʥʢʮʠʦʥʘʣʜʳסʳ ʤʝʥ ʜᴅʣʜʽʛʽʥʜʝ ʰʝʢʪʝʫʣʝʨ 

ʙʦʣʫʳ ʤװʤʢʽʥ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɼʃʗ ɻɽʅɽʈɸʎʀʀ ʂʆɼɸ 

 

ʉʤʘʠʣʦʚ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʧʝʮ. ʜʠʩʮʠʧʣʠʥ ʄʫʩʪʘʬʘʝʚʘ ʃ.ʊ. 

ʂʦʣʣʝʜʞ çʄʠʨʘʩè, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʙʘϤʜʘʨʣʘʤʘʣʳϨ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽ ϸʟʽʨʣʝʫʜʝ ʢʦʜʪʳ ʛʝʥʝʨʘʮʠʷʣʘʫ 

Ϯʰʽʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʽʥʽ ʧʘʡʜʘʣʘʥʫ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ɼʘʤʳʪʫ ʞʳʣʜʘʤʜʳϤʳʥ ʘʨʪʪʳʨʫ 

ʞϸʥʝ Ϩʘʪʝʣʽʢʪʝʨ ʩʘʥʳʥ ʘʟʘʡʪʫ ʩʠʷϨʪʳ ʘʨʪʳϨʰʳʣʳϨʪʘʨ, ʩʦʥʜʘʡ-ʘϨ ʩʛʝʥʝʨʽʣʛʝʥ ʢʦʜ Ϯʰʽʥ 

ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʧʝʥ ʘʚʪʦʨʣʳϨ ϨϰϨʳϨ ʤϸʩʝʣʝʣʝʨʽ ʩʠʷϨʪʳ ϨʠʳʥʜʳϨʪʘʨ ʪʘʣϨʳʣʘʥʘʜʳ. ɸʚʪʦʨ 

ʀʀ-ʥʽϬ ʙʘϤʜʘʨʣʘʤʘʰʳʣʘʨ ʝϬʙʝʢ ʥʘʨʳϤʳʥʘ ϸʩʝʨ ʝʪʝʪʽʥ ʵʪʠʢʘʣʳϨ ʘʩʧʝʢʪʽʣʝʨʛʝ ʝʨʝʢʰʝ ʥʘʟʘʨ 

ʘʫʜʘʨʘʜʳ. ʂʦʜʪʳ ʜϸʣ ϸʨʽ ʙʝʡʽʤʜʝʣʛʝʥ ʪϮʨʜʝ ʞʘʩʘʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʘʣʛʦʨʠʪʤʜʝʨʜʽϬ 

ʦʜʘʥ ϸʨʽ ʜʘʤʫʳʥʳϬ ʧʝʨʩʧʝʢʪʠʚʘʩʳ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʄʘϨʘʣʘʜʘ ʀʀ-ʜʽ ʧʘʡʜʘʣʘʥʫ Ϯʰʽʥ 

Ϩʘʫʽʧʩʽʟ ϸʨʽ ʵʪʠʢʘʣʳϨ ʦʨʪʘ Ϩʘʣʳʧʪʘʩʪʳʨʫʜʘ ϸʟʽʨʣʝʫʰʽʣʝʨ, ʟʘϬʛʝʨʣʝʨ ʤʝʥ ϨʦϤʘʤʥʳϬ 

ʙʽʨʣʝʩʢʝʥ ʢϮʰ-ʞʽʛʝʨʽʥʽϬ ʤʘϬʳʟʜʳʣʳϤʳ ʘʪʘʧ ʢϺʨʩʝʪʽʣʝʜʽ. 

Summary: The article examines the use of artificial intelligence for code generation in 

software development. It discusses advantages such as speeding up development and reducing 

errors, as well as challenges, including questions of responsibility for generated code and copyright 

issues. The author highlights the ethical aspects related to the impact of AI on the job market for 

programmers. The article also considers the prospects for further development of algorithms that 

will enable the creation of more accurate and adaptive code. It emphasizes the importance of 

collaborative efforts among developers, lawyers, and society to create a safe and ethical 

environment for the use of AI. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʩʪʘʣ ʢʣʶʯʝʚʦʡ ʪʝʤʦʡ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʷ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤ. ʀʀ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʨʫʪʠʥʥʳʝ ʟʘʜʘʯʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʘʩʧʝʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. ʎʝʣʴ ʩʪʘʪʴʠ ð ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ, ʘ ʪʘʢʞʝ 

ʦʙʩʫʜʠʪʴ ʚʳʟʦʚʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ. ʄʳ 

ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ, ʢʘʢ ʀʀ ʤʝʥʷʝʪ ʠʥʜʫʩʪʨʠʶ ʨʘʟʨʘʙʦʪʢʠ, ʪʝʭʥʦʣʦʛʠʠ, ʣʝʞʘʱʠʝ ʚ 

ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ, ʠ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʙʫʜʫʱʝʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠʤʝʝʪ ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ, ʥʘʯʠʥʘʷ 

ʩ ʧʝʨʚʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ 1960-ʭ ʛʦʜʘʭ. ʉʦ ʚʨʝʤʝʥʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ð ʦʪ ʧʨʦʩʪʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʟʘʜʘʯ ʜʦ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʘʣʛʦʨʠʪʤʘʭ ʤʘʰʠʥʥʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ɺ ʥʘʯʘʣʝ 2000-ʭ ʧʦʷʚʠʣʠʩʴ 

ʧʝʨʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʘʚʠʣʘ ʠ ʰʘʙʣʦʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʘʟʦʚʳʭ ʬʫʥʢʮʠʡ ʠ ʢʣʘʩʩʦʚ. 

ʆʜʥʘʢʦ ʥʘʩʪʦʷʱʘʷ ʨʝʚʦʣʶʮʠʷ ʥʘʯʘʣʘʩʴ ʩ ʨʘʟʚʠʪʠʝʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʀʀ "ʫʯʠʪʴʩʷ" ʥʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ OpenAI Codex ʠ ʜʨʫʛʠʝ ʪʨʘʥʩʬʦʨʤʝʨʳ, ʤʦʛʫʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʥʪʝʢʩʪ ʟʘʜʘʯ ʠ ʛʝʥʝʨʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʜ. ʂʣʶʯʝʚʳʤ 
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ʵʪʘʧʦʤ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʧʦʥʠʤʘʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ, ʯʪʦ 

ʫʧʨʦʩʪʠʣʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʩʠʩʪʝʤʘʤʠ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ. 

ʊʝʧʝʨʴ ʧʨʦʛʨʘʤʤʠʩʪʳ ʤʦʛʫʪ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʚ ʚʠʜʝ ʧʨʦʩʪʳʭ 

ʟʘʧʨʦʩʦʚ, ʘ ʀʀ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʫʝʪ ʠʭ ʚ ʛʦʪʦʚʳʡ ʢʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʠʩʪʦʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʦʪʨʘʞʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʧʨʦʩʪʳʭ 

ʨʝʰʝʥʠʡ ʢ ʩʣʦʞʥʳʤ ʩʠʩʪʝʤʘʤ, ʩʧʦʩʦʙʥʳʤ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 

ʪʨʝʙʦʚʘʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʚʳʰʘʷ ʩʢʦʨʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʧʦʷʚʠʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ, ʩʧʦʩʦʙʥʳʝ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʜ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʬʦʨʤʝʨʦʚ ð ʘʨʭʠʪʝʢʪʫʨʳ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʝ 

ʪʨʘʥʩʬʦʨʤʝʨʦʚ ʣʝʞʠʪ ʤʝʭʘʥʠʟʤ ʚʥʠʤʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠ 

ʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʘʭ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʜʦʤ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ OpenAI Codex, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʪʨʘʥʩʬʦʨʤʝʨʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. Codex 

ʦʙʫʯʝʥ ʥʘ ʤʘʩʩʠʚʥʳʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʠʤʝʨʳ ʢʦʜʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʥʝ ʪʦʣʴʢʦ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʡ ʢʦʜ, ʥʦ ʠ ʧʦʥʠʤʘʪʴ ʢʦʥʪʝʢʩʪ ʟʘʜʘʯʠ. ʕʪʦ ʜʝʣʘʝʪ 

ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʤʦʛʫʪ 

ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʢ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʚʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʦʜʢʨʝʧʣʝʥʠʠ. ʕʪʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʫʯʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʝʥʠʝʤ, ʧʦʣʫʯʘʷ 

ʥʘʛʨʘʜʳ ʟʘ ʫʩʧʝʰʥʳʝ ʜʝʡʩʪʚʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʸʥ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʠ ʥʦʚʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʧʦʟʚʦʣʷʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʦʣʫʯʘʪʴ ʢʦʜ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ 

ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʘʩʧʝʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʠʣʦʞʝʥʠʡ ʠ ʨʝʰʝʥʠʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ. 

ʕʪʦ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʨʫʯʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʉʠʩʪʝʤʳ ʛʝʥʝʨʘʮʠʠ 

ʢʦʜʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʀʀ ʢʦʜ ʦʙʳʯʥʦ ʩʣʝʜʫʝʪ ʦʙʱʝʧʨʠʥʷʪʳʤ ʧʨʘʢʪʠʢʘʤ. ʕʪʦ 

ʦʙʣʝʛʯʘʝʪ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʥʘʜ ʥʠʤʠ 

ʨʘʙʦʪʘʶʪ ʥʝʩʢʦʣʴʢʦ ʢʦʤʘʥʜ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʤʦʞʝʪ ʫʧʨʦʩʪʠʪʴ 

ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʧʦʤʦʛʘʶʪ ʥʦʚʠʯʢʘʤ ʙʳʩʪʨʝʝ ʦʩʚʘʠʚʘʪʴ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʚ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ, ʧʦʣʫʯʘʷ ʤʛʥʦʚʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ 

ʧʦʜʩʢʘʟʢʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʙʦʣʝʝ ʠʥʢʣʶʟʠʚʥʫʶ ʩʨʝʜʫ ʜʣʷ ʦʙʫʯʝʥʠʷ ʠ ʧʨʠʚʣʝʯʝʥʠʷ 
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ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʠʥʜʫʩʪʨʠʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʀʀ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʚʳʟʦʚʘʤʠ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʢʘʯʝʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʢʠ. 

ʅʝʧʨʘʚʠʣʴʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʬʫʥʢʮʠʠ, ʥʝ ʚʳʧʦʣʥʷʶʱʠʝ ʩʚʦʠʭ 

ʟʘʜʘʯ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʠʥʪʝʛʨʘʮʠʶ ʠ ʦʪʣʘʜʢʫ. 

ɺʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʞʝ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ɸʣʛʦʨʠʪʤʳ, 

ʦʙʫʯʘʶʱʠʝʩʷ ʥʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ, ʤʦʛʫʪ ʫʥʘʩʣʝʜʦʚʘʪʴ ʫʷʟʚʠʤʦʩʪʠ ʠʟ 

ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ ʢʦʜʘ. ɽʩʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʀʀ ʢʦʜ ʥʝ ʧʨʦʭʦʜʠʪ 

ʜʦʣʞʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʷʟʚʠʤʦʩʪʷʤ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʠ 

ʩʦʟʜʘʪʴ ʨʠʩʢʠ ʜʣʷ ʜʘʥʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʀʀ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʝʥ ʧʦʣʥʦʩʪʴʶ 

ʧʦʥʷʪʴ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʠ ʢʦʥʪʝʢʩʪ ʟʘʜʘʯ. ʍʦʪʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʢʩʪʦʚʳʝ ʦʧʠʩʘʥʠʷ, ʦʥʠ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʦ ʦʛʨʘʥʠʯʝʥʠʝ ʩʥʠʞʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʀʀ ʚ ʩʣʫʯʘʷʭ, ʪʨʝʙʫʶʱʠʭ ʚʳʩʦʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ 

ʫʩʣʦʚʠʷʤ ʠʣʠ ʢʨʝʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʩʝʨʴʝʟʥʳʝ ʵʪʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʚʦʧʨʦʩʳ. ʆʜʥʦʡ ʠʟ 

ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʰʠʙʢʠ ʚ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʤ ʢʦʜʝ. 

ɽʩʣʠ ʧʨʦʛʨʘʤʤʘ, ʩʦʟʜʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʀʀ, ʚʳʟʳʚʘʝʪ ʩʙʦʠ ʠʣʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ, 

ʥʝʧʦʥʷʪʥʦ, ʢʪʦ ʜʦʣʞʝʥ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ð ʨʘʟʨʘʙʦʪʯʠʢ, ʢʦʤʧʘʥʠʷ ʠʣʠ 

ʩʘʤ ʀʀ. ʕʪʦ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʯʝʪʢʠʭ ʨʘʤʦʢ ʠ ʧʨʘʚʠʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʪʦʨʦʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʧʨʦʩʳ ʘʚʪʦʨʩʪʚʘ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. ʂʦʛʜʘ ʢʦʜ ʛʝʥʝʨʠʨʫʝʪʩʷ ʀʀ, ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʦʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʧʨʘʚʘ ʥʘ ʵʪʦʪ ʢʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʷʭ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʠ ʶʨʠʩʪʳ ʜʦʣʞʥʳ ʩʦʪʨʫʜʥʠʯʘʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʟʘʱʠʪʷʪ ʧʨʘʚʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ. 

ʕʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʪʘʢʞʝ ʚʘʞʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʵʪʦ ʩʢʘʞʝʪʩʷ 

ʥʘ ʧʨʦʬʝʩʩʠʠ ʚ ʙʫʜʫʱʝʤ. ɺʘʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ, ʧʦʤʦʛʘʶʱʠʝ 

ʨʘʙʦʪʥʠʢʘʤ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ 

ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʦ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʦ ʩ 

ʚʳʟʦʚʘʤʠ ʠ ʨʠʩʢʘʤʠ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʪʨʝʙʫʝʪ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʨʘʚʦʟʘʱʠʪʥʠʢʦʚ ʠ ʦʙʱʝʩʪʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʠ 

ʵʪʠʯʥʦʡ ʩʨʝʜʳ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʚʳʛʣʷʜʷʪ 

ʤʥʦʛʦʦʙʝʱʘʶʱʝ. ɺ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʦʞʠʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʙʫʯʘʪʴʩʷ ʥʘ ʙʦʣʝʝ ʦʙʰʠʨʥʳʭ 

ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʤ ʛʝʥʝʨʠʨʦʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʢʦʜ, ʣʫʯʰʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ 

ʢʦʥʪʝʢʩʪʦʤ ʠ ʫʯʠʪʳʚʘʪʴ ʥʶʘʥʩʳ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʪʝʥʜʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʀʀ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʤʥʦʛʠʝ ʧʦʧʫʣʷʨʥʳʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʣʘʪʬʦʨʤʳ ʙʫʜʫʪ 
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ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʬʫʥʢʮʠʠ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʥʘ ʦʩʥʦʚʝ ʀʀ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ 

ʧʣʘʚʥʳʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʦʟʚʦʣʷʷ ʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʷʤʦ ʚ ʩʚʦʠʭ ʧʨʠʚʳʯʥʳʭ ʩʨʝʜʘʭ. ʀʥʪʝʛʨʘʮʠʷ ʀʀ ʩ 

ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʚʝʨʩʠʷʤʠ ʠ ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʤʦʞʝʪ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʢʦʤʘʥʜʘʤʠ ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ 

ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʦʜʘ. ʉʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳʝ 

ʥʝ ʪʦʣʴʢʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʜ, ʥʦ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʪʝʩʪʠʨʦʚʘʪʴ ʝʛʦ ʥʘ ʥʘʣʠʯʠʝ 

ʦʰʠʙʦʢ ʠ ʫʷʟʚʠʤʦʩʪʝʡ, ʩʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʙʳʩʪʨʝʝ ʚʳʷʚʣʷʪʴ ʠ 

ʠʩʧʨʘʚʣʷʪʴ ʧʨʦʙʣʝʤʳ, ʧʦʚʳʰʘʷ ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʝʜʣʘʛʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʥʘʨʷʜʫ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʩʝʨʴʝʟʥʳʝ 

ʚʳʟʦʚʳ, ʪʘʢʠʝ ʢʘʢ ʢʘʯʝʩʪʚʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʢʦʜʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʪʠʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ. ɺʘʞʥʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʯʠʢʠ, ʢʦʤʧʘʥʠʠ ʠ ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ 

ʨʘʙʦʪʘʣʠ ʚʤʝʩʪʝ, ʩʦʟʜʘʚʘʷ ʨʘʤʢʠ ʠ ʩʪʘʥʜʘʨʪʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʙʝʟʦʧʘʩʥʦʝ ʠ 

ʵʪʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʫʜʫʱʝʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʚʳʛʣʷʜʠʪ ʧʝʨʩʧʝʢʪʠʚʥʦ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʩ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʨʘʟʨʘʙʦʪʢʠ, ʀʀ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴ ʠʟʤʝʥʷʪʴ ʧʦʜʭʦʜ ʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ 

ʩʦʟʜʘʚʘʷ ʙʦʣʝʝ ʠʥʢʣʶʟʠʚʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ ʩʨʝʜʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʩʪʘʥʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʰʘʛʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʪʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ ʙʫʜʫʱʝʤ. 
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ʕʊʀʂɸ ʀ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔ ɺ ʈɸɿʈɸɹʆʊʂɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ 

 

ʉʤʘʠʣʦʚ ʄ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʧʝʮ. ʜʠʩʮʠʧʣʠʥ ʄʫʩʪʘʬʘʝʚʘ ʃ.ʊ. 

ʂʦʣʣʝʜʞ çʄʠʨʘʩè, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ϸʟʽʨʣʝʫʜʝʛʽ ʵʪʠʢʘ ʤʝʥ ʞʘʫʘʧʢʝʨʰʽʣʽʢ 

ʤϸʩʝʣʝʣʝʨʽ, ʩʦʥʳϬ ʽʰʽʥʜʝ ʘʰʳϨʪʳϨ, ϸʜʽʣʜʽʢ ʞϸʥʝ ʜʝʨʝʢʪʝʨʜʽ ϨʦʨϤʘʫ ʧʨʠʥʮʠʧʪʝʨʽ 

Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘϨ ʀʀ-ʜʽ ʭʘʣʳϨʘʨʘʣʳϨ ʜʝϬʛʝʡʜʝ ʨʝʪʪʝʫ ʤʝʭʘʥʠʟʤʜʝʨʽ, Ϩʘʫʽʧʩʽʟ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ϨϰʨʫʜʘϤʳ ʢʦʤʧʘʥʠʷʣʘʨ ʤʝʥ ϸʟʽʨʣʝʫʰʽʣʝʨʜʽϬ ʨϺʣʽ ʢϺʨʩʝʪʽʣʛʝʥ. ɾʀ-ʜʽϬ 

ʩʘʧʘʣʳ ʜʘʤʫʳʥʘ ϨʦϤʘʤʥʳϬ Ϩʘʪʳʩʫʳ, Ϻʟʽʥ-Ϻʟʽ ʨʝʪʪʝʫ ʞϸʥʝ ʤʘʤʘʥʜʘʨʜʳ ʜʘʡʳʥʜʘʫʜʳϬ 

ʤʘϬʳʟʜʳʣʳϤʳ ʘʪʘʧ Ϻʪʽʣʝʜʽ, ʙϰʣ ʪʝʭʥʦʣʦʛʠʷʥʳϬ Ϻʤʽʨ ʩʘʧʘʩʳʥ ʞʘϨʩʘʨʪʫϤʘ Ϯʣʝʩ Ϩʦʩʫʳʥʘ 

ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

Summary: The article addresses issues of ethics and responsibility in artificial intelligence 

development, including principles of transparency, fairness, and data protection. It highlights 

mechanisms for AI regulation at the international level, as well as the role of companies and 

developers in creating safe technologies. Emphasis is placed on the importance of self-regulation, 

public involvement, and specialist training for the sustainable development of AI that will 

contribute to improving quality of life. 

 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʙʩʫʞʜʘʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʬʝʨ ð ʦʪ ʤʝʜʠʮʠʥʳ ʜʦ ʬʠʥʘʥʩʦʚ. 

ɹʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʩʦʟʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ ʩʝʨʴʸʟʥʳʝ ʵʪʠʯʝʩʢʠʝ ʚʳʟʦʚʳ. ɺʦʧʨʦʩʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤʠ, ʪʘʢ ʢʘʢ 

ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʘʣʛʦʨʠʪʤʘʤʠ, ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʞʠʟʥʴ 

ʣʶʜʝʡ ʠ ʦʙʱʝʩʪʚʦ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʀʀ ð 

ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʧʦʣʝʟʥʳ, ʥʦ ʠ ʵʪʠʯʥʳ. ʎʝʣʴ ʩʪʘʪʴʠ ð 

ʨʘʩʩʤʦʪʨʝʪʴ ʢʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ ʵʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʀʀ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʕʪʠʢʘ ʀʀ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʠʡ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʜʚʟʷʪʦʩʪʠ ʠ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʚ ʨʘʙʦʪʝ ʘʣʛʦʨʠʪʤʦʚ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʙʦʨʘ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʨʘʙʦʪʫ ʠʣʠ ʧʨʠʥʷʪʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʰʝʥʠʡ, ʦʥ ʜʦʣʞʝʥ ʦʮʝʥʠʚʘʪʴ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʦʜʠʥʘʢʦʚʳʤ 

ʢʨʠʪʝʨʠʷʤ, ʥʝ ʩʦʟʜʘʚʘʷ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʳʭ ʛʨʫʧʧ. ʅʝʜʦʧʫʱʝʥʠʝ 

ʧʨʝʜʚʟʷʪʦʩʪʠ ʚ ʘʣʛʦʨʠʪʤʘʭ ʀʀ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʦʛʦ 

ʦʙʱʝʩʪʚʘ ʠ ʫʢʨʝʧʣʷʝʪ ʜʦʚʝʨʠʝ ʢ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʇʨʦʟʨʘʯʥʦʩʪʴ ð ʝʱʸ ʦʜʠʥ ʚʘʞʥʳʡ ʧʨʠʥʮʠʧ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ, ʯʪʦ 

ʘʣʛʦʨʠʪʤʳ ʠ ʠʭ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʥʷʪʥʳ ʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʘʥʘʣʠʟʘ. ʏʝʤ 

ʧʨʦʟʨʘʯʥʝʝ ʩʠʩʪʝʤʘ ʀʀ, ʪʝʤ ʣʝʛʯʝ ʦʙʱʝʩʪʚʫ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʦʥʷʪʴ ʝʸ ʣʦʛʠʢʫ ʠ 

ʠʟʙʝʞʘʪʴ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ. ɼʣʷ ʵʪʦʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʦʙʲʷʩʥʠʤʦʛʦ 

ʀʀ (Explainable AI), ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʥʷʪʴ, ʥʘ ʯʸʤ 
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ʦʩʥʦʚʳʚʘʝʪʩʷ ʚʳʚʦʜ, ʩʜʝʣʘʥʥʳʡ ʘʣʛʦʨʠʪʤʦʤ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʚʘʞʥʘ ʜʣʷ ʚʩʝʭ, ʢʪʦ 

ʠʩʧʦʣʴʟʫʝʪ ʀʀ-ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʢʦʥʪʨʦʣʴ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʠʥʠʤʘʝʤʳʝ ʘʣʛʦʨʠʪʤʘʤʠ ʨʝʰʝʥʠʷ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʩʪʘʚʠʪ 

ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʪʦ ʜʦʣʞʝʥ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʀʀ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʤʦʞʝʪ ʚʦʟʣʘʛʘʪʴʩʷ ʢʘʢ ʥʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʠ ʥʘ ʢʦʤʧʘʥʠʠ, 

ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʀʀ ʚ ʩʚʦʠʭ ʧʨʦʜʫʢʪʘʭ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʩʠʩʪʝʤʳ ʀʀ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʧʦʚʣʠʷʪʴ ʥʘ ʞʠʟʥʴ 

ʣʶʜʝʡ, ʥʘʧʨʠʤʝʨ, ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠʣʠ ʧʨʘʚʦʩʫʜʠʷ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʧʦʜʜʝʨʞʢʘ ʢʫʣʴʪʫʨʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʤʦʛʘʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ 

ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʀʀ-ʩʠʩʪʝʤ. 

ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʟʘʱʠʪʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʠʯʥʳʭ ʀʀ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ 

ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʀʀ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʜʸʞʥʦ ʟʘʱʠʱʝʥʘ. ʉʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʟʘʱʠʪʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ð ʚʘʞʥʳʡ ʘʩʧʝʢʪ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʙʝʞʘʪʴ ʫʪʝʯʝʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʱʠʱʘʪʴ ʯʘʩʪʥʫʶ ʞʠʟʥʴ ʣʶʜʝʡ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʢʦʤʧʘʥʠʡ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ 

ʵʪʠʢʠ ʀʀ. ʂʘʢ ʩʦʟʜʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝʩʫʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʪʦ, ʯʪʦʙʳ ʠʭ ʨʝʰʝʥʠʷ ʧʨʠʥʦʩʠʣʠ ʧʦʣʴʟʫ ʦʙʱʝʩʪʚʫ ʠ 

ʤʠʥʠʤʠʟʠʨʦʚʘʣʠ ʚʦʟʤʦʞʥʳʡ ʚʨʝʜ. ʕʪʦ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʩʪʨʦʛʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʢʘʯʝʩʪʚʘ, ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʪʝʩʪʠʨʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʠʭ ʨʘʙʦʪʘ ʤʦʞʝʪ 

ʚʣʠʷʪʴ ʥʘ ʣʶʜʝʡ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ð ʜʘʞʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʟʜʦʨʦʚʴʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʦʤʧʘʥʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʵʪʠʢʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʀʀ-ʧʨʦʜʫʢʪʦʚ ð ʦʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦ ʚʥʝʜʨʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ. ʅʘʧʨʠʤʝʨ, 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʠʪʠʢʠ ʠ ʵʪʠʯʝʩʢʠʝ ʢʦʜʝʢʩʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʟʘʱʠʪʫ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʀʀ-

ʩʠʩʪʝʤ. ʕʪʠ ʜʦʢʫʤʝʥʪʳ ʧʦʤʦʛʘʶʪ ʟʘʜʘʪʴ ʩʪʘʥʜʘʨʪʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʠʯʝʩʢʠʝ ʢʦʜʝʢʩʳ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʣʴʪʫʨʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʧʦʤʦʛʘʷ ʠʤ ʦʩʦʟʥʘʚʘʪʴ ʚʘʞʥʦʩʪʴ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ ʠ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʜʨʝʥʠʝʤ ʀʀ. ʅʘʧʨʠʤʝʨ, ʧʨʦʚʝʜʝʥʠʝ 

ʘʫʜʠʪʦʚ ʘʣʛʦʨʠʪʤʦʚ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʧʨʝʜʚʟʷʪʦʩʪʠ ʠʣʠ ʜʨʫʛʠʝ ʵʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ. ɸʫʜʠʪʳ ʧʦʟʚʦʣʷʶʪ ʟʘʨʘʥʝʝ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʠ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʚʳʰʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʨʘʙʦʪʳ ʀʀ-ʩʠʩʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʦʙʥʦʚʣʝʥʠʡ ʩʚʦʠʭ ʀʀ-ʧʨʦʜʫʢʪʦʚ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʦʣʞʝʥ 

ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʯʪʦʙʳ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʦʙʱʝʩʪʚʘ. ʆʙʥʦʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʨʝʛʫʣʷʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠʭ 
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ʨʘʙʦʪʳ ʧʦʤʦʛʘʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʘʜʸʞʥʦʩʪʴ ʠ 

ʪʦʯʥʦʩʪʴ ʨʝʰʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʝ ʤʝʨʳ ʩʥʠʞʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʠ ʜʝʣʘʶʪ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʢʦʤʧʘʥʠʡ ʟʘ 

ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɺʘʞʥʦ 

ʦʩʦʟʥʘʚʘʪʴ, ʯʪʦ ʢʘʞʜʘʷ ʀʀ-ʩʠʩʪʝʤʘ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʘʣʛʦʨʠʪʤ, ʥʦ ʠ ʧʨʦʜʫʢʪ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʣʶʜʝʡ ʠ ʦʙʱʝʩʪʚʦ. ʕʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠ 

ʧʨʠʥʮʠʧʳ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʀʀ 

ʠ ʧʦʤʦʛʘʶʪ ʩʪʨʦʠʪʴ ʜʦʚʝʨʠʝ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʤʫ ʠ ʩʧʨʘʚʝʜʣʠʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ. 

ʉ ʨʦʩʪʦʤ ʚʥʝʜʨʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʘʚʦʚʳʭ ʠ ʵʪʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʘʭ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦʡ. ʄʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʀʀ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ 

ʫʨʦʚʥʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʀʀ ʚʢʣʶʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʟʘʢʦʥʦʚ, 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʧʨʠʤʝʨ, ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʥʘʜ 

ʩʦʟʜʘʥʠʝʤ ʨʝʛʣʘʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ "ɸʢʪ ʦʙ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ" (AI Act), 

ʢʦʪʦʨʳʡ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʮʝʣʴ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʀʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʫʨʦʚʥʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʠʩʢʘ ʜʣʷ ʦʙʱʝʩʪʚʘ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʘʜʸʞʥʦʩʪʴ ʀʀ-ʩʠʩʪʝʤ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʆʆʅ ʠ ʖʅɽʉʂʆ, ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʀʀ, ʩʦʟʜʘʚʘʷ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʵʪʠʯʥʦʛʦ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʦ 

ʩʦʜʝʡʩʪʚʫʝʪ ʫʥʠʬʠʢʘʮʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʫʞʝ ʧʨʠʥʷʪʳ ʟʘʢʦʥʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʠ ʩʥʠʞʝʥʠʝ ʧʨʝʜʚʟʷʪʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʟʜʘʥʠʶ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʀʀ. ʉʪʨʝʤʠʪʝʣʴʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʵʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʥʝ ʪʦʣʴʢʦ ʥʦʚʳʝ ʟʘʢʦʥʳ, ʥʦ ʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʦʙʱʝʩʪʚʘ. 

ʄʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʥʳʭ 

ʦʙʣʘʩʪʝʡ, ʧʦʤʦʛʘʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʠ ʥʘʜʸʞʥʳʝ 

ʩʠʩʪʝʤʳ.ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʙʫʜʫʱʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʪʘʢʠʭ ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ ʵʪʠʯʝʩʢʠʝ 

ʢʦʤʠʪʝʪʳ ʚ ʢʦʤʧʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚʥʝʜʨʝʥʠʷ ʀʀ. ʕʪʠ ʢʦʤʠʪʝʪʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʵʢʩʧʝʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʘ, ʵʪʠʢʠ 

ʠ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʚʟʚʝʰʝʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʫʯʠʪʳʚʘʪʴ 

ʠʥʪʝʨʝʩʳ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ. ʊʘʢʞʝ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʘʣʠʜʘʮʠʠ ʀʀ-ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʚʘʪʴ 

ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʜʸʞʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. 

ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʪʘʢʞʝ ʧʨʝʜʩʪʦʠʪ ʩʳʛʨʘʪʴ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʫʣʴʪʫʨʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʨʝʜʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʀʀ. 
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ɺʢʣʶʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʵʪʠʢʠ ʚ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʦʤʦʞʝʪ ʧʦʜʛʦʪʦʚʠʪʴ ʠʭ ʢ ʦʩʦʟʥʘʥʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʯʸʪʫ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʚʦʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʕʪʦ ʧʦʟʚʦʣʠʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʛʦʪʦʚʳ ʧʨʠʤʝʥʷʪʴ 

ʧʨʠʥʮʠʧʳ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʀʀ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʕʪʠʢʘ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ð ʵʪʦ 

ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʠ ʟʘʱʠʪʘ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʀʀ, ʢʦʪʦʨʳʡ ʥʝ ʪʦʣʴʢʦ ʧʦʣʝʟʝʥ, ʥʦ ʠ ʙʝʟʦʧʘʩʝʥ ʜʣʷ 

ʦʙʱʝʩʪʚʘ. ʄʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʠ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʠʥʥʦʚʘʮʠʷʤʠ ʠ 

ʟʘʱʠʪʦʡ ʠʥʪʝʨʝʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʦʟʜʘʥʠʝ ʀʀ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʩʦʢʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʵʪʠʢʠ, ʪʨʝʙʫʝʪ ʫʩʠʣʠʡ ʥʝ ʪʦʣʴʢʦ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʥʦ ʠ 

ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʷ ʢʦʤʧʘʥʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ ʩʪʘʥʦʚʠʪʩʷ 

ʟʘʣʦʛʦʤ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʵʪʠʯʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʀ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʪʨʦʠʪʴ 

ʙʫʜʫʱʝʝ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʠ ʩʣʫʞʘʪ ʥʘ ʙʣʘʛʦ ʦʙʱʝʩʪʚʘ ʠ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ, 

ʧʨʠʥʦʩʷ ʨʝʘʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ ʚ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ. 
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Ϩʦʣʜʘʥʘʪʳʥ ʩʘʣʘʣʘʨʳ ʞʘʡʣʳ ʘϨʧʘʨʘʪʪʘʨ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʤʧʘʭ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʥʳʭ ʚʠʜʘʭ ʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʦʪʨʘʩʣʷʭ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

 

Robotics is the science that deals with the creation and control of robots. 

Today, robotics has become one of the fastest growing branches of science and 

technology. Its application is already being found in many areas of our lives: 

industry, medicine, science, the army, etc. Nevertheless, the development of robotics 
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will not stop there, and we can expect that in the near future its application will 

become even more widespread. The history of robotics began in the 1940s, when the 

first industrial robots were created. Since then, robotics has been constantly evolving 

and improving. In 1961, the first robotic manipulator was created, which was used in 

automated production. In the 1970s, robots began to be used in surgery. In the 1980s, 

robotic assistants for people with disabilities appeared(fig.1). 

 

 
 

Figure 1 - Robotics 

 

Let's look at how this industry is developing and what prospects await it in the 

future. 

The current state of robotics 

Robotics is already actively used in various fields: 

Industry: First of all, robots are widely used in production processes. Modern 

industrial robots based on automated systems perform tasks such as assembly, 

welding, painting and packaging. This allows you to significantly increase efficiency 

and reduce costs. 

Medicine: Robotic surgeons (for example, Da Vinci Surgical System) allow 

you to perform operations with high precision. Robots for patient care and artificial 

intelligence prostheses that can adapt to the changing needs of the user are also 

actively developing. 

Logistics and Delivery: Robot couriers (for example, Starship Technologies) 

and unmanned trucks are already beginning to change logistics by helping with the 

delivery of goods. Robots can work around the clock, significantly reducing costs. 

Maintenance and service: Robots are used in the service sector, for example, in 

hotels and restaurants. Examples are porter robots, cleaning robots, as well as robots 

in customer support services (chatbots with AI elements). 

The main technologies contributing to the development of robotics 

Artificial intelligence (AI) and machine learning: AI robots are able to "learn" 

from the data they receive, which allows them to perform more complex and adaptive 



238 
 

tasks. For example, autonomous cars use machine learning algorithms to recognize 

objects and make decisions in real time. 

Internet of Things (IoT): Robots can be integrated into the Internet of Things, 

allowing them to share data with other devices and systems. This is especially true for 

smart homes and smart factories, where robots and devices work in close 

coordination. 

Flexible materials and sensors: New developments in the field of sensor 

technologies, such as power and tactile sensors, allow robots to sense the 

environment and interact with it in a more natural and safe manner. 

Autonomous technologies: The development of sensors, lidars, cameras and 

other sensors makes robots more autonomous. Self-driving cars and drones are prime 

examples of the application of these technologies. 

Forecasts and the future of robotics 

Increased autonomy 

One of the key areas will be to increase the level of autonomy of robots. In the 

future, robots will be able to perform increasingly complex tasks without constant 

human control: 

Autonomous cars: Autonomous cars, buses and taxis are expected to become 

the norm in the coming decades. This will require integration with urban 

infrastructures and the creation of safe and efficient transport systems. 

Helper robots: Personal robots will appear in homes that will perform 

household tasks (cleaning, cooking, helping the elderly). They will be able to adapt to 

user preferences and work with other smart home devices. 

Development of collaborative robots (cobots) 

Collaborative robots or cobots are robots designed to work alongside humans. 

They can work in conjunction with people, rather than instead of them, which can 

significantly improve labor productivity in areas such as manufacturing, medical 

services and maintenance. Examples include robots that help people in logistics or in 

warehouses. 

Safety: The cobots are equipped with safety systems to prevent injury when 

interacting with humans. 

Multifunctional: These robots will easily adapt to perform various tasks and 

interact with people. 

Robots in education and training 

Robots can become indispensable assistants in the educational process, both for 

teachers and students: 

Robot teachers: Robots are already starting to appear in some countries to help 

teach children. They can explain topics, give assignments, and even interact with 

students in a playful format. 

Use in specialized fields: Robots that support learning in fields such as 

medicine, engineering, and science, where they can simulate processes and help 

students. 

Robotics in healthcare 

Robotics in medicine will become more and more integrated: 
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Robotic surgeons: In the future, they will be able to perform operations with 

minimal risks and maximum accuracy. The introduction of such technologies will 

significantly improve the quality of medical services and the accessibility of 

operations for patients. 

Robots for care: Robots will help the elderly, making it easier to care for them 

and ensuring their safety at home. Such robots will be able to interact with patients, 

remind them about taking medications, and provide social support. 

Flexible and bionic robots 

The development of soft robotics and bionic prostheses will change the idea of 

what a "robot" is: 

Bionic prostheses: Already there are prostheses that can adapt to human 

movements, and in the future they will have sensitivity and even the ability to interact 

with the human nervous system. 

Soft robots: The use of flexible materials will allow the creation of robots that 

can work in more complex and volatile environments, for example, for ocean 

exploration or disaster search and rescue. 

Ethics and Laws of robotics 

With the development of technology, issues of ethics and legal regulation will 

arise: 

Safety: It will be important to ensure the safety of robots, especially in areas 

such as transportation, medicine and public safety. 

Jobs and the economy: Robots are expected to replace humans in routine and 

dangerous professions. This will raise questions about job redistribution, the need for 

retraining and social change. 

Conclusion, the future of robotics promises dramatic changes in the way we 

work, live and interact with technology. Increasing the level of robot autonomy, the 

development of new technologies and their integration into everyday life will open up 

new horizons for various industries. However, with the development of robotics, new 

challenges will also arise ð from ethical and social issues to legal aspects. It is 

important that these technologies develop in harmony with human needs and interests 

in order to maximize their benefits to society 
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ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʚʠʜʘʭ, ʚʦʟʤʦʞʥʦʩʪʷʭ ʠ ʫʩʣʦʚʠʷʭ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʪʯʠʢʦʚ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

Summary: The article discusses information about the types, capabilities and conditions of 

application of robotics sensors. 
 

ʈʦʙʦʪʪʳץ ʜʘʪʯʠʢʪʝʨ ʨʦʙʦʪʪʘʨסʘ ץʦʨʰʘסʘʥ ʦʨʪʘʤʝʥ ᴅʨʝʢʝʪʪʝʩʫʛʝ, 

 ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʰʝʰʽʤ ץʩʽʥʫʛʝ ʞᴅʥʝ ʜʘʪʯʠʢʣʳװʘʥ ᴅʣʝʤʜʽ ʪסʦʨʰʘץ

 .ʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳײץ ʳʟʜʳשʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʤʘװʘ ʤסʘʙʳʣʜʘʫץ

ʈʦʙʦʪʦʪʝʭʥʠʢʘʜʘסʳ ʜʘʪʯʠʢʪʝʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʢʝש ʞᴅʥʝ ʦʣʘʨ ʙʝʨʝʪʽʥ ʘץʧʘʨʘʪ 

ʪװʨʽʥʝ ץʘʨʘʡ ʞʽʢʪʝʣʫʽ ʤװʤʢʽʥ, ʤʳʩʘʣʳ, ʢᴇʨʫ, ʞʘʥʘʩʫ, ʞʘץʳʥʜʳץ, ʢװʰ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʞᴅʥʝ ʪ.ʙ.  

ʄʘץʘʣʘʜʘ ʜʘʪʯʠʢʪʽש ʪװʨʣʝʨʽ, ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ץʦʣʜʘʥʫ ʰʘʨʪʪʘʨʳ ʪʫʨʘʣʳ 

ʤᴅʣʽʤʝʪʪʝʨ ץʘʨʘʩʪʳʨʳʣʘʜʳ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʜʘʪʯʠʢʪʝʨ ʤʘʰʠʥʘʣʘʨסʘ ʬʠʟʠʢʘʣʳץ 

ʧʘʨʘʤʝʪʨʣʝʨʜʽ ץʘʙʳʣʜʘʫסʘ ʞᴅʥʝ ʘʣʳʥסʘʥ ʘץʧʘʨʘʪ ʥʝʛʽʟʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄײʥʜʘ ʜʘʪʯʠʢʪʝʨʜʽש ʟʘʤʘʥʘʫʠ ʪװʨʣʝʨʽ ʙʝʨʽʣʛʝʥ: 

- ʋʣʴʪʨʘʜʳʙʳʩʪʳץ ʜʘʪʯʠʢʪʝʨ; 

- ʉʝʥʩʦʨʣʳץ ʜʘʪʯʠʢʪʝʨ; 

- ɻʠʨʦʩʢʦʧʠʷʣʳץ ʜʘʪʯʠʢʪʝʨ; 

- ʀʥʬʨʘץʳʟʳʣ ʜʘʪʯʠʢʪʝʨ; 

- ɾʘʨʳץ ʜʘʪʯʠʢʪʝʨ; 

- ʊʝʤʧʝʨʘʪʫʨʘ ʜʘʪʯʠʢʪʝʨʽ; 

- LIDAR ʜʘʪʯʠʢʪʝʨ; 

 .ʜʘʪʯʠʢʪʝʨ ץʳʥʜʳץʘʣʳʩ ʞᴅʥʝ ʞʘסʦʟפ -

ʊᴇʤʝʥʜʝ ʨʦʙʦʪʦʪʝʭʥʠʢʘʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʜʘʪʯʠʢʪʝʨʜʳש ʥʝʛʽʟʛʽ ʩʘʥʘʪʪʘʨʳ 

ʤʝʥ ʪװʨʣʝʨʽ ʞᴅʥʝ ʦʣʘʨʜʳש ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʝʨʽʣʛʝʥ[1]: 

1. ɾʘץʳʥʜʳץ ʞᴅʥʝ ץʘʰʳץʪʳץ ʜʘʪʯʠʢʪʝʨʽ 

ɹײʣ ʜʘʪʯʠʢʪʝʨ ʨʦʙʦʪʪʘʨסʘ ʦʙʲʝʢʪʽʛʝ ʥʝʤʝʩʝ ʙʝʪʢʝ ʜʝʡʽʥʛʽ ץʘʰʳץʪʳץʪʳ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʦʣʘʨסʘ ʢʝʜʝʨʛʽʣʝʨʜʝʥ ʘʫʣʘץ ʙʦʣʫסʘ, ץʦʨʰʘסʘʥ 

ʦʨʪʘʥʳ ʰʘʨʣʘʫסʘ ʞᴅʥʝ ʢʝשʽʩʪʽʢʪʽ ʜᴅʣ ʘʥʳץʪʘʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨʜʳ 

ʦʨʳʥʜʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ(ʩʫʨʝʪ 1). 
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ʉʫʨʝʪ 1 - ɾʘץʳʥʜʳץ ʞᴅʥʝ ץʘʰʳץʪʳץ ʜʘʪʯʠʢʪʝʨʽ 

 

ʋʣʴʪʨʘʜʳʙʳʩʪʳץ ʜʘʪʯʠʢʪʝʨ: 

ʄװʤʢʽʥʜʽʢʪʝʨ: ʜʳʙʳʩ ʪʦʣץʳʥʜʘʨʳʥʳש ʥʳʩʘʥסʘ ʞᴅʥʝ ʢʝʨʽ ᴇʪʫʽʥʝ ʢʝʪʝʪʽʥ 

ʫʘץʳʪʪʳ ᴇʣʰʝʡʜʽ. 

 ʩʽʨʫ ʞᴅʥʝװʘ ʪסʪʘʫ, ʢʘʨʪʘץʜʘʡʣʘʨʳ: ʢʝʜʝʨʛʽʣʝʨʜʽ ʘʥʳסʦʣʜʘʥʫ ʞʘפ

 .ʘʨʘʧʘʡʳʤ ʥʘʚʠʛʘʮʠʷץ

ʀʥʬʨʘץʳʟʳʣ ʜʘʪʯʠʢʪʝʨ (IR): 

ʄװʤʢʽʥʜʽʢʪʝʨ: ʀʥʬʨʘץʳʟʳʣ ʩᴅʫʣʝ ʰʳסʘʨʫ ʞᴅʥʝ ʰʘסʳʣʳʩץʘʥ ʩʠʛʥʘʣʜʳ 

ᴇʣʰʝʫ ʘʨץʳʣʳ ʦʙʲʝʢʪʽʣʝʨʜʽ ʘʥʳץʪʘʡʜʳ. 

 ʪʘʫץʪʳ ʘʥʳץʳʥʜʳץʪʘʫ, ʞʘץʪʳ ʘʥʳץʪʳץʘʰʳץ ʘץʳʩץ :ʜʘʡʣʘʨʳסʦʣʜʘʥʫ ʞʘפ

ʞᴅʥʝ ʩʦץʪʳסʳʩʫʜʳ ʙʦʣʜʳʨʤʘʫ. 

ʃʘʟʝʨʣʽʢ ץʘʰʳץʪʳץ ᴇʣʰʝʛʽʰʪʝʨ (ʣʠʜʘʨʣʘʨ): 

ʄװʤʢʽʥʜʽʢʪʝʨ: ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʩʢʘʥʝʨʣʝʫ ʞᴅʥʝ ץʘʰʳץʪʳץʪʳ ʞʦסʘʨʳ 

ʜᴅʣʜʽʢʧʝʥ ᴇʣʰʝʫ װʰʽʥ ʣʘʟʝʨ ʩᴅʫʣʝʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. 

 ,ʜʘʡʳ: ɽʛʞʝʡ-ʪʝʛʞʝʡʣʽ 3D ʢʘʨʪʘʩʳ, ʘʚʪʦʥʦʤʜʳ ʥʘʚʠʛʘʮʠʷסʦʣʜʘʥʫ ʞʘפ

 .ʪʘʫץʠʳʥ ʦʨʪʘʣʘʨʜʘ ʥʳʩʘʥʜʳ ʘʥʳץ

 :ʳʪʳ (ToF) ʜʘʪʯʠʢʪʝʨʳץʰʫ ʫʘױ

ʄװʤʢʽʥʜʽʢʪʝʨ: ץʘʰʳץʪʳץʪʳ ʜᴅʣ ᴇʣʰʝʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʞʘʨʳץ 

ʠʤʧʫʣʴʩʽʥʽש ʥʳʩʘʥסʘ ʞᴅʥʝ ʢʝʨʽ ᴇʪʫʽʥʝ ʢʝʪʝʪʽʥ ʫʘץʳʪʪʳ ᴇʣʰʝʡʜʽ. 

 .ʜʽʢʪʽ ᴇʣʰʝʫ ʞᴅʥʝ 3D ʚʠʟʫʘʣʠʟʘʮʠʷʩʳשʦʣʜʘʥʫ ʤʳʩʘʣʳ: ʊʝʨʝפ

ʈʘʜʘʨ ʜʘʪʯʠʢʪʝʨʳ: 

ʄװʤʢʽʥʜʽʢʪʝʨ: ʦʙʲʝʢʪʽʣʝʨʜʽ ʘʥʳץʪʘʫ ʞᴅʥʝ ʦʣʘʨʜʳץ שʘʰʳץʪʳסʳʥ, 

ʞʳʣʜʘʤʜʳסʳʥ ʞᴅʥʝ ʙײʨʳʰʳʥ ᴇʣʰʝʫ װʰʽʥ ʨʘʜʠʦʪʦʣץʳʥʜʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ[2]. 

 ʪʘʫ, ᴅʩʽʨʝʩʝ ʥʘʰʘʨ ʢᴇʨʽʥʫץʪʘ ʘʥʳץʪʳץʘʰʳץ ץʟʘײ :ʜʘʡʳסʦʣʜʘʥʫ ʞʘפ

ʞʘסʜʘʡʳʥʜʘ (ʤʳʩʘʣʳ, ʪײʤʘʥ, ץʘʨʘסשʳʣʳץ). 

2. ʂᴇʨʫ ʜʘʪʯʠʢʪʝʨʳ 

ʂᴇʨʫ ʜʘʪʯʠʢʪʝʨʳ ʨʦʙʦʪʪʘʨסʘ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ çʢᴇʨʫè, ʥʳʩʘʥʜʘʨʜʳ ʪʘʥʫ 

ʞᴅʥʝ ʪʽʧʪʽ ʪʝʢʩʝʨʫ ʥʝʤʝʩʝ ʤʘʥʠʧʫʣʷʮʠʷ ʩʠʷץʪʳ ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʦʨʳʥʜʘʫ װʰʽʥ 

ʢᴇʨʥʝʢʽ ʜʝʨʝʢʪʝʨʜʽ ʪװʩʽʥʜʽʨʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ(ʩʫʨʝʪ 2). 

 



242 
 

 
 

ʉʫʨʝʪ 2 ï ʂᴇʨʫ ʜʘʪʯʠʢʪʝʨʽ 

 

ʂʘʤʝʨʘʣʘʨ (RGB ʢʘʤʝʨʘʣʘʨʳ): 

ʄװʤʢʽʥʜʽʢʪʝʨ: ʪװʨʣʽ-ʪװʩʪʽ ʩʫʨʝʪʪʝʨ ʤʝʥ ʙʝʡʥʝʣʝʨʜʽ ʪװʩʽʨʽשʽʟ. 

 ʘʨʫ ʞᴅʥʝ ʙʝʪʪʽ ʪʘʥʫץʳʣʘʫ, ʙʘʩץʜʘʡʣʘʨʳ: ʥʳʩʘʥʜʳ ʪʘʥʫ, ʙʘסʦʣʜʘʥʫ ʞʘפ

 .ʰʽʥ ʚʠʟʫʘʣʜʳ ʢʝʨʽ ʙʘʡʣʘʥʳʩװ

ʉʪʝʨʝʦ ʢᴇʨʫ (ʩʪʝʨʝʦ ʢʘʤʝʨʘʣʘʨ): 

ʄװʤʢʽʥʜʽʢʪʝʨ: ʊʝʨʝשʜʽʢ ץʘʙʳʣʜʘʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʘʜʘʤʥʳש 

ʙʠʥʦʢʫʣʷʨʣʳץ ʢᴇʨʫʽʥ ʠʤʠʪʘʮʠʷʣʘʡʪʳʥ ʝʢʽ ʢʘʤʝʨʘ. 

 ʪʘʫ ʞᴅʥʝץʜʘʡʣʘʨʳ: 3D ʢʘʨʪʘʩʳʥ ʞʘʩʘʫ, ʥʳʩʘʥʜʳ ʘʥʳסʦʣʜʘʥʫ ʞʘפ

ʢʝשʽʩʪʽʢʪʽ ʪʘʥʫ. 

ʊʝʨʝשʜʽʢ ʢʘʤʝʨʘʣʘʨʳ (ʤʳʩʘʣʳ, Microsoft Kinect, Intel RealSense): 

ʄװʤʢʽʥʜʽʢʪʝʨ: ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ3 שD ʪʝʨʝשʜʽʢ ʢʘʨʪʘʣʘʨʳʥ ʞʘʩʘʫ װʰʽʥ 

ʠʥʬʨʘץʳʟʳʣ ʥʝʤʝʩʝ ײץʨʳʣʳʤʜʳץ ʞʘʨʳץʪʳ ʧʘʡʜʘʣʘʥʘʜʳ. 

 ʩʽʨʫװʘ ʪסʘʥ ʦʨʪʘʥʳ ʢʘʨʪʘסʦʨʰʘץ ,ʠʤʳʣʜʘʨʜʳ ʪʘʥʫץ :ʜʘʡʣʘʨʳסʦʣʜʘʥʫ ʞʘפ

ʞᴅʥʝ 3D ʥʳʩʘʥʜʘʨʳʤʝʥ ᴅʨʝʢʝʪʪʝʩʫ. 

ʆץʠסʘסʘ ʥʝʛʽʟʜʝʣʛʝʥ ʢʘʤʝʨʘʣʘʨ: 

ʄװʤʢʽʥʜʽʢʪʝʨ: פʦʟסʘʣʳʩ ʦץʠסʘʣʘʨʳʥ ʜᴅʩʪװʨʣʽ ʪװʩʽʨʽʣʽʤʜʝʨʜʝʥ ʛᴇʨʽ ᴇʪʝ 

ʞʦסʘʨʳ ʞʳʣʜʘʤʜʳץʧʝʥ ʪװʩʽʨʽשʽʟ. 

 ,ʪʘʫץʘʣʳʩʪʳ ʘʥʳסʦʟץ ʳסʪʘץʘʨʳ ʞʳʣʜʘʤʜʳסʜʘʡʣʘʨʳ: ɾʦסʦʣʜʘʥʫ ʞʘפ

 .ʞʳʣʜʘʤ ᴇʟʛʝʨʫʽ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

3. ʂװʰ ʞᴅʥʝ ʪʘʢʪʠʣʴʜʽ ʜʘʪʯʠʢʪʝʨ 

ɹײʣ ʜʘʪʯʠʢʪʝʨ ʨʦʙʦʪʪʘʨסʘ ʢװʰʪʝʨ ʤʝʥ ʞʘʥʘʩʫʜʳ ʩʝʟʽʥʫʛʝ ʢᴇʤʝʢʪʝʩʝʜʽ, ʙײʣ 

ʦʣʘʨסʘ ʦʙʲʝʢʪʽʣʝʨʜʽ ʙʘʩץʘʨʫסʘ ʞᴅʥʝ ץʦʨʰʘסʘʥ ʦʨʪʘʤʝʥ ʥʝײסʨʣʳʤ ʥᴅʟʽʢ ʞᴅʥʝ 

ʙʘʩץʘʨʳʣʘʪʳʥ ʪװʨʜʝ ᴅʨʝʢʝʪʪʝʩʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ(ʩʫʨʝʪ 3). 
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ʉʫʨʝʪ 3 - ʂװʰ/ʤʦʤʝʥʪ ʜʘʪʯʠʢʪʝʨʽ 

 

ʄװʤʢʽʥʜʽʢʪʝʨ: ʈʦʙʦʪʪʳש ʪװʡʽʥʜʝʨʽʥʝ ʥʝʤʝʩʝ ʩʦסשʳ ʞʝʪʝʢʢʝ 

 .ʰʪʝʨ ʤʝʥ ʤʦʤʝʥʪʪʝʨʜʽ ᴇʣʰʝʫ[3]װʦʣʜʘʥʳʣʘʪʳʥ ʢץ

 ʨʘʩʪʳʨʫײץ ,ʥʝʤʝʩʝ ʥᴅʟʽʢ ʟʘʪʪʘʨʜʳ ʤʘʥʠʧʫʣʷʮʠʷʣʘʫ ץʤʩʘײʦʣʜʘʥʫʣʘʨ: ɾפ

ʞᴅʥʝ ʦʣʘʨʤʝʥ ᴅʨʝʢʝʪʪʝʩʫ ʢʝʟʽʥʜʝ ʜᴅʣ ʙʘץʳʣʘʫ. 

ʉʳʡʳʤʜʳʣʳץʪʳ ʩʝʥʩʦʨʣʳץ ʜʘʪʯʠʢʪʝʨ: 

ʄװʤʢʽʥʜʽʢ: ʩʳʡʳʤʜʳʣʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʞʘʥʘʩʫʜʳ ʥʝʤʝʩʝ 

ʞʘץʳʥʜʳץʪʳ ʪʘʥʫ. 

 ʘʨʫ ʥʝʤʝʩʝץʳʰʧʝʥ ʙʘʩסʩʪʘײ ,ᴅʨʝʢʝʪʪʝʩʫʽ שʦʣʜʘʥʫʣʘʨ: ʘʜʘʤ ʤʝʥ ʨʦʙʦʪʪʳפ

ʥᴅʟʽʢ ʟʘʪʪʘʨʜʳ ʘʥʳץʪʘʫ. 
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ᴇʟʛʝʨʽʩʪʝʨʽʥ ʘʥʳץʪʘʡʜʳ. 
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ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʚʠʨʪʫʘʣʜʳ ʞϸʥʝ ʢʝϬʝʡʪʽʣʛʝʥ ʰʳʥʜʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳϬ ʙʽʣʽʤʛʝ 

ϸʩʝʨʽ ʞϸʥʝ ʦʥʳϬ ʤʘϬʳʟʜʳʣʳϤʳ ʞʘʡʣʳ ʤϸʣʽʤʝʪʪʝʨ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Summary: The article discusses the impact of virtual and augmented reality technologies on 

education and its importance. 

 

ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ (VR) ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

(AR) ʧʨʝʦʙʨʘʟʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʝʜʣʘʛʘʷ ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʡ 

ʦʧʳʪ, ʢʦʪʦʨʳʡ ʫʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʫʯʘʱʠʤʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʮʠʬʨʦʚʦʡ ʩʨʝʜʦʡ ʪʘʢ, ʢʘʢ ʥʝ 

ʤʦʛʫʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ[1]. ɺʣʠʷʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ - ʦʪ 

ʧʨʠʚʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʥʦʚʳʤʠ ʩʧʦʩʦʙʘʤʠ ʜʦ ʩʦʟʜʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʅʠʞʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʚʣʠʷʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʨʦʙʣʝʤʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʙʫʜʫʱʝʝ. 

1. ʇʦʚʳʰʝʥʥʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʠ ʠʤʤʝʨʩʠʚʥʦʝ ʦʙʫʯʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʟʘʭʚʘʪʳʚʘʶʱʠʝ 

ʫʯʝʙʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ. ʇʨʝʜʦʩʪʘʚʣʷʷ ʫʯʘʱʠʤʩʷ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʩʨʝʜʫ, ʵʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʠ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʙʦʣʝʝ 

ʫʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR): ɺ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʫʯʘʱʠʝʩʷ 

ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʮʠʬʨʦʚʫʶ ʩʨʝʜʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʷ ʥʘʫʰʥʠʢʠ, 

ʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʙʲʝʢʪʘʤʠ, ʦʢʨʫʞʝʥʠʝʤ ʠʣʠ ʩʮʝʥʘʨʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʪʨʫʜʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʳʪʘʪʴ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʅʘʧʨʠʤʝʨ: 

ɺʠʨʪʫʘʣʴʥʳʝ ʵʢʩʢʫʨʩʠʠ: ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ "ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ" ʧʦ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʤʝʩʪʘʤ, ʢʦʩʤʦʩʫ ʠʣʠ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʝ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʜʘʝʪ ʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʙʳʚʘʪʴ ʚ ʤʝʩʪʘʭ ʠ ʩʠʪʫʘʮʠʷʭ, ʧʦʩʝʱʝʥʠʝ ʢʦʪʦʨʳʭ ʬʠʟʠʯʝʩʢʠ 

ʙʳʣʦ ʙʳ ʩʣʠʰʢʦʤ ʜʦʨʦʛʦʩʪʦʷʱʠʤ, ʦʧʘʩʥʳʤ ʠʣʠ ʥʝʧʨʘʢʪʠʯʥʳʤ. 

STEM-ʦʙʨʘʟʦʚʘʥʠʝ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʥʘʫʯʥʳʝ ʢʦʥʮʝʧʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʤʦʣʝʢʫʣʷʨʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠʣʠ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʩʧʦʩʦʙʘʤʠ, ʥʝʜʦʩʪʫʧʥʳʤʠ ʫʯʝʙʥʠʢʘʤ 

ʠʣʠ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʦʙʫʯʝʥʠʷ. 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (AR): AR ʥʘʢʣʘʜʳʚʘʝʪ ʮʠʬʨʦʚʦʡ ʢʦʥʪʝʥʪ ʥʘ 

ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ, ʦʙʳʯʥʦ ʯʝʨʝʟ ʩʤʘʨʪʬʦʥʳ, ʧʣʘʥʰʝʪʳ ʠʣʠ ʦʯʢʠ ʜʦʧʦʣʥʝʥʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. ɺ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ: 
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ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʫʯʝʙʥʠʢʠ: ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʦʞʠʚʠʪʴ 

ʩʪʘʪʠʯʥʳʝ ʫʯʝʙʥʠʢʠ, ʧʦʟʚʦʣʷʷ ʫʯʘʱʠʤʩʷ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 3D-ʤʦʜʝʣʠ, 

ʚʠʜʝʦʨʦʣʠʢʠ ʠʣʠ ʩʠʤʫʣʷʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʘʝʤʳʤ ʢʦʥʪʝʥʪʦʤ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ: ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʥʘʧʨʘʚʣʷʪʴ ʫʩʪʨʦʡʩʪʚʘ 

ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ (ʪʘʢʠʝ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʠʝ ʘʨʪʝʬʘʢʪʳ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʙʨʘʟʮʳ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ) ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʝʛʦ ʧʦʥʠʤʘʥʠʷ. 

2. ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʂʘʢ ʚʠʨʪʫʘʣʴʥʘʷ, ʪʘʢ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʪʠʣʷʤ ʦʙʫʯʝʥʠʷ, 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʠ ʪʝʤʧʫ. 

ɸʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: ɺʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ 

ʤʦʞʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʛʨʝʩʩʘ ʫʯʘʱʝʛʦʩʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʠʣʠ ʨʝʩʫʨʩʳ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʷʟʳʢʦʚ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ 

ʨʘʟʛʦʚʦʨʳ ʩ ʚʠʨʪʫʘʣʴʥʳʤʠ ʧʝʨʩʦʥʘʞʘʤʠ, ʘʜʘʧʪʠʨʫʷ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʣʘʜʝʥʠʷ ʷʟʳʢʦʤ ʫʯʘʱʠʤʩʷ. 

AR ʜʣʷ ʢʦʥʪʝʢʩʪʥʦʛʦ ʦʙʫʯʝʥʠʷ: AR ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʫ ʫʯʘʱʠʭʩʷ ʩ ʫʯʝʙʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ. ʅʘʧʨʠʤʝʨ, AR-ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʰʘʛʦʚʳʝ 

ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʨʝʰʝʥʠʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʠʣʠ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʥʘʫʯʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʧʨʦʚʦʜʠʪ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʣʘʙʦʨʘʪʦʨʠʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʧʨʘʢʪʠʢʘ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʦʧʦʣʥʝʥʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʘʤ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʚ 

ʫʩʣʦʚʠʷʭ, ʛʜʝ ʦʰʠʙʢʠ ʥʝ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʨʝʘʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɹʫʜʴ ʪʦ 

ʭʠʤʠʯʝʩʢʠʝ ʦʧʳʪʳ, ʚʠʨʪʫʘʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ, ʥʝ ʦʧʘʩʘʷʩʴ ʥʝʫʜʘʯʠ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʦʚʣʘʜʝʥʠʶ ʥʘʚʳʢʘʤʠ. 

3. ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʩʦʮʠʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ 

ʂʘʢ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʪʘʢ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʛʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʠ ʦʙʱʝʥʠʶ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʛʨʫʧʧʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ: ɺ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ 

ʚʠʨʪʫʘʣʴʥʳʭ ʢʣʘʩʩʘʭ ʠʣʠ ʤʝʩʪʘʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʢʘʢ AltspaceVR ʠʣʠ Rumii, ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʩʝʱʘʪʴ 

ʚʠʨʪʫʘʣʴʥʳʝ ʣʝʢʮʠʠ, ʚʝʩʪʠ ʜʠʩʢʫʩʩʠʠ ʠʣʠ ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʪʴ ʥʘʜ ʧʨʦʝʢʪʘʤʠ ʚ 

ʚʠʨʪʫʘʣʴʥʦʡ ʪʨʝʭʤʝʨʥʦʡ ʩʨʝʜʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʜʣʷ 

ʫʜʘʣʝʥʥʳʭ ʠʣʠ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ. 

4. ʋʣʫʯʰʝʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʩʣʦʞʥʳʭ ʢʦʥʮʝʧʮʠʡ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʣʘʪʴ ʘʙʩʪʨʘʢʪʥʳʝ ʠʣʠ ʩʣʦʞʥʳʝ ʠʜʝʠ ʙʦʣʝʝ 

ʦʩʷʟʘʝʤʳʤʠ ʠ ʧʦʥʷʪʥʳʤʠ. 
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ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʥʷʪʠʡ: ʊʘʢʠʝ ʧʨʝʜʤʝʪʳ, ʢʘʢ ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ ʠ 

ʠʥʞʝʥʝʨʥʦʝ ʜʝʣʦ, ʤʦʛʫʪ ʙʳʪʴ ʪʨʫʜʥʳʤʠ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʫʯʘʱʠʤʠʩʷ. ʉ 

ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʫʯʘʱʠʝʩʷ ʤʦʛʫʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, 3D-ʛʨʘʬʠʢʠ, ʩʣʦʞʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʦʝʢʪʳ ʙʦʣʝʝ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ ʩʧʦʩʦʙʦʤ. ʅʘʧʨʠʤʝʨ, 

ʫʨʦʢʠ ʛʝʦʤʝʪʨʠʠ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ, ʧʦʟʚʦʣʠʚ ʫʯʘʱʠʤʩʷ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ 

ʪʨʝʭʤʝʨʥʳʤʠ ʬʠʛʫʨʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʪʫʜʝʥʪʳ-ʭʠʤʠʢʠ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʤʦʜʝʣʷʤʠ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʄʝʜʠʮʠʥʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ɺ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʠʟʫʯʘʪʴ ʘʥʘʪʦʤʠʶ 

ʯʝʣʦʚʝʢʘ ʚ 3D ʠ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʚ ʭʠʨʫʨʛʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʧʦʣʥʝʥʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʫʨʦʢʠ ʘʥʘʪʦʤʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʦʝ ʪʝʣʦ ʩʪʫʜʝʥʪʘ, 

ʧʦʤʦʛʘʷ ʛʣʫʙʞʝ ʧʦʥʷʪʴ, ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ[2]. 

ʇʦʥʠʤʘʥʠʝ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ: ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ VR ʤʦʛʫʪ 

ʧʦʛʨʫʟʠʪʴ ʫʯʘʱʠʭʩʷ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ ʠʣʠ ʢʫʣʴʪʫʨʥʳʝ ʢʦʥʪʝʢʩʪʳ. 

ʅʘʧʨʠʤʝʨ, ʩʪʫʜʝʥʪʳ-ʠʩʪʦʨʠʢʠ ʤʦʛʫʪ "ʦʢʫʥʫʪʴʩʷ" ʚ ʞʠʟʥʴ ɼʨʝʚʥʝʛʦ ʈʠʤʘ ʠʣʠ 

ʩʪʘʪʴ ʩʚʠʜʝʪʝʣʷʤʠ ʩʦʙʳʪʠʡ ʚʘʞʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʙʠʪʚʳ, ʯʪʦ ʜʘʝʪ ʙʦʣʝʝ ʷʨʢʦʝ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʩʪʦʨʠʠ, ʯʝʤ ʤʦʞʝʪ ʜʘʪʴ ʫʯʝʙʥʠʢ. 

5. ʇʨʝʦʜʦʣʝʥʠʝ ʙʘʨʴʝʨʦʚ ʚ ʦʙʫʯʝʥʠʠ 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʛʫʪ ʧʦʤʦʯʴ 

ʫʩʪʨʘʥʠʪʴ ʙʘʨʴʝʨʳ ʚ ʦʙʫʯʝʥʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʫʯʘʱʠʭʩʷ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʪʝʭ, ʫ ʢʦʛʦ ʝʩʪʴ ʠʥʚʘʣʠʜʥʦʩʪʴ ʠʣʠ ʧʨʦʙʣʝʤʳ ʩ ʦʙʫʯʘʝʤʦʩʪʴʶ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʩ ʦʩʦʙʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ: ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʦʧʳʪ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩ ʬʠʟʠʯʝʩʢʠʤʠ, ʢʦʛʥʠʪʠʚʥʳʤʠ ʠʣʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ 

ʫʩʧʦʢʘʠʚʘʶʱʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩ ʪʨʝʚʦʞʥʦʩʪʴʶ ʠʣʠ ʘʫʪʠʟʤʦʤ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʧʦʤʦʯʴ ʣʶʜʷʤ ʩ ʥʘʨʫʰʝʥʠʷʤʠ 

ʟʨʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʣʫʭʦʚʳʝ ʩʠʛʥʘʣʳ ʠ ʧʦʜʨʦʙʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ, 

ʦʙʣʝʛʯʘʶʱʠʝ ʯʪʝʥʠʝ ʠ ʥʘʚʠʛʘʮʠʶ. 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ 

ʨʘʟʨʳʚ ʤʝʞʜʫ ʦʙʳʯʥʳʤʠ ʢʣʘʩʩʘʤʠ ʠ ʫʜʘʣʝʥʥʳʤʠ ʫʯʘʱʠʤʠʩʷ. ɺʠʨʪʫʘʣʴʥʳʝ 

ʢʣʘʩʩʳ, ʣʘʙʦʨʘʪʦʨʠʠ ʠʣʠ ʩʝʤʠʥʘʨʳ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ 

ʫʯʘʱʠʤʩʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʙʫʯʝʥʠʠ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʥʝ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʣʠʯʥʦ ʠʟ-ʟʘ ʨʘʩʩʪʦʷʥʠʷ, ʠʥʚʘʣʠʜʥʦʩʪʠ ʠʣʠ ʜʨʫʛʠʭ ʧʨʝʧʷʪʩʪʚʠʡ. 

6. ʇʦʜʛʦʪʦʚʢʘ ʫʯʠʪʝʣʝʡ ʠ ʧʦʚʳʰʝʥʠʝ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʦʙʫʯʝʥʠʷ ʫʯʠʪʝʣʝʡ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠʤʠʪʠʨʫʝʤʳʭ ʘʫʜʠʪʦʨʠʡ ʠʣʠ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ʧʨʘʢʪʠʢʠ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʝʡ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʢʣʘʩʩʦʤ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʫʯʠʪʝʣʷ 

ʤʦʛʫʪ ʧʦʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʚ ʨʘʙʦʪʝ ʩ ʥʝʧʦʩʣʫʰʥʳʤʠ ʫʯʝʥʠʢʘʤʠ, ʦʪʚʝʪʘʭ ʥʘ 

ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ ʠʣʠ ʫʧʨʘʚʣʝʥʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʫʯʘʱʠʭʩʷ ʚ 
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ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʨʝʜʝ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʥʦʚʳʤ ʫʯʠʪʝʣʷʤ ʫʢʨʝʧʠʪʴ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʩʝʙʝ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʘʪʝʛʠʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʚ ʨʝʘʣʴʥʳʭ ʢʣʘʩʩʘʭ. 

7. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ 

ʍʦʪʷ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʟʘʪʨʘʪ (ʥʘʧʨʠʤʝʨ, ʥʘ ʛʘʨʥʠʪʫʨʳ, 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ), ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, 

ʢʦʤʘʥʜʠʨʦʚʦʯʥʳʭ ʨʘʩʭʦʜʘʭ ʠʣʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ[3]. 

ʉʥʠʞʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʬʠʟʠʯʝʩʢʠʭ ʨʝʩʫʨʩʘʭ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʤʦʞʝʪ ʠʟʙʘʚʠʪʴ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʠʥʩʪʨʫʤʝʥʪʘʭ ʠ 

ʧʫʪʝʰʝʩʪʚʠʷʭ. ʅʘʧʨʠʤʝʨ, ʩʪʫʜʝʥʪʘʤ-ʤʝʜʠʢʘʤ ʙʦʣʴʰʝ ʥʝ ʥʫʞʥʳ ʪʨʫʧʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʚʠʨʪʫʘʣʴʥʳʝ ʩʠʤʫʣʷʪʦʨʳ ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʦʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʝ 3D-ʠʟʦʙʨʘʞʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. 

ɻʣʦʙʘʣʴʥʳʡ ʜʦʩʪʫʧ: ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʦʧʳʪ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʛʣʦʙʘʣʴʥʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʋʯʘʱʠʝʩʷ ʠʟ ʦʪʜʘʣʝʥʥʳʭ ʠʣʠ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʨʘʡʦʥʦʚ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 

ʜʦʩʪʫʧ ʢ ʦʙʫʯʝʥʠʶ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ ʚ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʤʝʜʠʮʠʥʘ, 

ʠʥʞʝʥʝʨʠʷ ʠʣʠ ʠʩʢʫʩʩʪʚʦ, ʥʝ ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ. 

8. ʇʨʦʙʣʝʤʳ ʠ ʩʦʦʙʨʘʞʝʥʠʷ 

ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʠ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʩʦʧʨʷʞʝʥʦ ʩ ʪʨʫʜʥʦʩʪʷʤʠ: 

ʉʪʦʠʤʦʩʪʴ ʠ ʜʦʩʪʫʧʥʦʩʪʴ: ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʛʘʨʥʠʪʫʨ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʫʩʪʨʦʡʩʪʚ ʩ ʧʦʜʜʝʨʞʢʦʡ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʤʝʨʥʦ ʚʳʩʦʢʦʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʰʢʦʣ ʠʣʠ ʫʯʨʝʞʜʝʥʠʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʥʪʝʥʪʘ ʠ ʨʝʩʫʨʩʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʢʦʥʢʨʝʪʥʳʤ ʫʯʝʙʥʳʤ 

ʧʣʘʥʘʤ, ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʙʘʨʴʝʨʳ: ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʀʥʪʝʨʥʝʪ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʥʝ ʚʦ ʚʩʝʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ. 

ʀʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʉʦʯʝʪʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ (ʀʀ) 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ, ʘʜʘʧʪʠʚʥʦʡ ʩʨʝʜʳ 

ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʜʠʥʘʤʠʯʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʫʩʧʝʚʘʝʤʦʩʪʴ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 
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ɹɸנɼɸʈʃɸʄɸʃʓפ ɾɸʉɸפʊɸʄɸʅʓ ᴄɿɯʈʃɽʋɼɯר ɿɸʄɸʅɸʋʀ 

 ʈɸʃɼɸʈʓױפ

 

ʉʳʨʣʳʙʝʢ ʈ.ʄ., ʄʘʜʠʷʨ ɹ., ɾײʤʘʥ ʇ.ʄ. 

 -.ʳʟʳ ɾץʳʪʫʰʳ ʄʘʥʘʪץʘ ʦסʳʣʳʤʠ ʞʝʪʝʢʰʽ ïʤʘʛʠʩʪʨ, ʘס

ʄʠpac yʥʠʚepcʠʪeʪi, ʐʳʤʢeʥʪ פ ,.ץaʟaץcʪaʥ 

 

Peʟʶʤe: ʉʦʜʝʨʞʘʥʠʝ ʩʪʘʪʠ ʩʦʩʪʦʠʪ ʦ ʥʝʢʦʪʦʨʳʭ ʠʟ ʣʫʯʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 2024 ʛʦʜʫ, ð 

ʧʦʤʦʯʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʢʦʪʦʨʳʝ ʠʱʫʪ ʥʘʠʙʦʣʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʨʝʜʫ 

ʨʘʟʨʘʙʦʪʢʠ, ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʩʚʦʠ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʧʨʦʝʢʪʳ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

Summary: The content of the article is about some of the best software development tools 

that can be used in 2024 ð to help developers and enterprises who are looking for the most 

integrated development environment meet their requirements and create effective software, web 

applications and various software development tools. projects with advanced features. 
 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳ ʫʘץʳʪ ᴇʪʝ ʢʝʣʝ 

ʘʡʪʘʨʣʳץʪʘʡ ᴇʟʛʝʨʽʩʪʝʨʛʝ ײʰʳʨʘʜʳ ʞᴅʥʝ ץʘʟʽʨ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ 

ᴅʟʽʨʣʝʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʢʝש ʘʫץʳʤʳʥ ץʦʣʜʘʡʜʳ ʞᴅʥʝ ᴅʟʽʨʣʝʫʰʽʣʝʨ ʪʦʧʪʘʨʳʥʘ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥʝ ʢʦʜ ʞʘʟʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʜʠʟʘʡʥʳʥ ʪʘשʜʘʫ ʢװʨʜʝʣʽ ʧʨʦʮʝʜʫʨʘ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ᴅʨ ʪװʨʣʽ 

ʦʨʪʘʣʘʨʳ ᴅʨ ʪװʨʣʽ ʦש ʞᴅʥʝ ʪʝʨʽʩ ʞʘץʪʘʨʳ ʙʘʨ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ 

ʙʘסʜʘʨʣʘʤʘʣʘʫ ײץʨʘʣʳ ʜʝʧ ʪʝ ʘʪʘʣʘʜʳ. ɹײʣ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ 

ʞʘʩʘʫʰʳʣʘʨ ʤʝʥ ʙʘסʜʘʨʣʘʤʘʰʳʣʘʨ ʚʝʙ-ץʦʩʳʤʰʘʣʘʨ, ʚʝʙ-ץʳʟʤʝʪʪʝʨ, ʤʦʙʠʣʴʜʽ 

 ʪʳץʘʣʘʨʳ ʩʠʷץʦʩʳʤʰʘʣʘʨʳ ʞᴅʥʝ ʙʘʩץ ʩʪʝʣʽװ ʤʳʩײʦʩʳʤʰʘʣʘʨ, ʞץ

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽʥ ײץʨʫ, ᴇʟʛʝʨʪʫ, ʙʘʩץʘʨʫ ʞᴅʥʝ 

ʢװʡʽʥ ʢʝʣʪʽʨʫ װʰʽʥ ץʦʣʜʘʥʘʪʳʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘ [1]. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ʢʝʟ-ʢʝʣʛʝʥ ײץʨʘʣʳʥʳש ʥʝʛʽʟʛʽ 

ʤʘץʩʘʪʳ-ʢʦʜʪʳ ץʘʪʝʩʽʟ ʞʘʟʫסʘ ʢᴇʤʝʢʪʝʩʫ ʥʝʤʝʩʝ ץʘʨʘʧʘʡʳʤ ʧʘʡʜʘʣʘʥʫʰʳ 

ʠʥʪʝʨʬʝʡʩʽʥ ʧʘʡʜʘʣʘʥʫ ʞᴅʥʝ drag-and-drop ʤװʤʢʽʥʜʽʢʪʝʨʽ ʙʘʨ ץʦʩʳʤʰʘʥʳ ײץʨʫ 

ʘʨץʳʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞʘʩʘʫ. ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ 

 .ʘʨʘʧʘʡʳʤ IDE-ʤʝʥ ʰʝʢʪʝʣʤʝʡʜʽץ ʪʘʫ ʝʥʜʽ ʢʦʜʪʳ ʞʘʟʘʪʳʥץʨʘʣʜʘʨʳʥ ʘʥʳײץ

ʆʥʳש ʦʨʥʳʥʘ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʠʥʜʫʩʪʨʠʷʩʳʥʳש ʢʝשʝʶʽ ʞᴅʥʝ 

ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥʜʝʛʽ ʞʝʪʽʩʪʽʢʪʝʨ ʞװʟʜʝʛʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ 

 ʪʘʤʘʥʳ ᴅʟʽʨʣʝʫץʞʘʩʘ ץʜʘʨʣʘʤʘʣʳסʨʘʣʜʘʨʳ ʙʘʨ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. ʆʩʳ ʙʘײץ

 ʨʣʝʨʽʥʝ ʢʦʤʧʠʣʷʪʦʨʣʘʨ, ʢʦʜ ʨʝʜʘʢʪʦʨʣʘʨʳ, GUIװʢʝʡʙʽʨ ʥʝʛʽʟʛʽ ʪ שʨʘʣʜʘʨʳʥʳײץ

ʜʠʟʘʡʥʝʨʣʝʨʽ, ʦʪʣʘʜʯʠʢʪʝʨ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʞʦʙʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʙʘʩץʘʨʫ 

 .ʨʘʣʜʘʨʳ ʞʘʪʘʜʳײץ

ɹʘסʜʘʨʣʘʤʘʣʘʫ ײץʨʘʣʜʘʨʳ ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ʪʘשʜʘʫ ᴅʨ ʪװʨʣʽ 

ʬʘʢʪʦʨʣʘʨסʘ ʙʘʡʣʘʥʳʩʪʳ. ʉʽʟʜʽש ʥʘץʪʳ ʪʘʣʘʧʪʘʨʳשʳʟ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ʧʨʦʮʝʩʽʥʽש ʝש ʤʘשʳʟʜʳ ʘʩʧʝʢʪʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 
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ɼʝʛʝʥʤʝʥ, ᴅʨʪװʨʣʽ ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳʥ ʩʘʣʳʩʪʳʨʫ ʞᴅʥʝ ʙʘʩʪʘʧץʳ ʢʦʜʪʳ ײץʨʫ, 

ʢװʡʽʥ ʢʝʣʪʽʨʫ, ʢʦʜʪʳ ʞʘʥ-ʞʘץʪʳ ʪʝʢʩʝʨʫ, ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ , ʚʝʙ-

 ʘסʪʳ ʧʨʦʮʝʜʫʨʘʣʘʨץʘʨʫ ʩʠʷץʨʫ ʞᴅʥʝ ʞʘʣʧʳ ʞʦʙʘʥʳ ʙʘʩײץ ʳʟʤʝʪʪʝʨʜʽץ

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʪʘʤʘʰʘ ʧʣʘʪʬʦʨʤʘʥʳ ʪʘשʜʘʫ װʰʽʥ ʙʘʩץʘ ʬʘʢʪʦʨʣʘʨʜʳ 

 .ʘ ʙʦʣʘʜʳסʘʨʘʩʪʳʨʫץ

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ʝש ʞʘץʩʳ ײץʨʘʣʜʘʨʳʥ ʪʘשʜʘʫסʘ 

ʢᴇʤʝʢʪʝʩʝʪʽʥ ʦʩʳ ʬʘʢʪʦʨʣʘʨʜʳ ʝʛʞʝʡ-ʪʝʛʞʝʡʣʽ ʪʘʣץʳʣʘʡʳ[2] ץ: 

ˉ 1 ʌʘʢʪʦʨ - ʠʢʝʤʜʽʣʽʢ 

ʉʽʟ ʪʘשʜʘסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ ʜײʨʳʩ, ʜᴅʣ ʞᴅʥʝ ʪʠʽʤʜʽ ʝʥʛʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʠʢʝʤʜʽ 

ʙʦʣʫʳ ʢʝʨʝʢ. ᴄʜʝʪʪʝ, ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

 ʘ ʞᴅʥʝסʦʣʜʘʫץ ʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥסʨʣʽ ʙʘװʢᴇʧʰʽʣʽʛʽ ᴅʨʪ שʨʘʣʜʘʨʳʥʳײץ

ʧʣʘʪʬʦʨʤʘʣʳץ ʜʘʤʫ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʘʨץʳʣʳ ʞʳʣʜʘʤ ʜʘʤʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ 

ʞʝʪʢʽʣʽʢʪʽ ʠʢʝʤʜʽ. ᴄʨʪװʨʣʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʞᴅʥʝ ʜʘʤʫ 

ʧʨʦʮʝʩʪʝʨʽʥʽש ʘʡʪʘʨʣʳץʪʘʡ ʠʢʝʤʜʽʣʽʛʽ ʤʝʥ ʘʫץʳʤʜʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ʧʣʘʪʬʦʨʤʘʩʳʥ ʪʘשʜʘʫ ʩʽʟʛʝ ʢᴇʧ 

ʢᴇʤʝʢʪʝʩʝʜʽ. 

ˉ 2 ʌʘʢʪʦʨ - װʩʪʝʤʝ ʰʳסʳʥʜʘʨ 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞʘʩʘʫʰʳʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʪʦʧʪʘ ʞײʤʳʩ 

ʽʩʪʝʡʜʽ. ʉʽʟ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʳʥ ʪʘשʜʘʡʩʳʟ ʜʝʣʽʢ, ʦʥʳ 

 ץʳ ʜʘʤʫ ʦʨʪʘʩʳʤʝʥ ʙʽʨʽʢʪʽʨʫ ʞᴅʥʝ ʦʥʳ ᴅʟʽʨʣʝʫ ʪʦʙʳ ʪʦʣʳסʦʣʜʘʥʳʩʪʘץ

ʦʨʥʘʣʘʩʪʳʨʫ װʰʽʥ ʢᴇʧ ʫʘץʳʪ ʧʝʥ ʢװʰ ץʘʞʝʪ. ɹײʣ ʞʘסʜʘʡʜʘ ʩʽʟ ʘʡʪʘʨʣʳץʪʘʡ 

 ʪʘʤʘץʞʘʩʘ ץʜʘʨʣʘʤʘʣʳסʪʘʥ ʙʘץʰʳʨʘʡʩʳʟ. ʉʦʥʜʳײ ʘסʳʥʜʘʨסʩʪʝʤʝ ʰʳװ

ʞʘʩʘʫʰʳʣʘʨ װʰʽʥ ʦʣʘʨʜʳש ʜʘʤʫ ʧʨʦʮʝʜʫʨʘʣʘʨʳʤʝʥ ʪʝʟ ʙʽʨʽʢʪʽʨʽʣʝʪʽʥ 

ʧʣʘʪʬʦʨʤʘʥʳ ʪʘשʜʘʫ ᴇʪʝ ʤʘשʳʟʜʳ. 

ˉ 3 ʌʘʢʪʦʨ - ʧʘʡʜʘʣʘʥʫʰʳסʘ ʳסשʘʡʣʳ 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʳʥ ʧʘʡʜʘʣʘʥʫ ʳסשʘʡʣʳʣʳסʳ-

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳ, ʚʝʙ-ץʦʩʳʤʰʘʣʘʨʜʳ ʞᴅʥʝ ʚʝʙ-ץʳʟʤʝʪʪʝʨʜʽ ᴅʟʽʨʣʝʫ 

ʤʘץʩʘʪʳʥʘ ʞʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʜײʨʳʩ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ 

 .ʙʽʨʽ שʳʟʜʳ ʘʩʧʝʢʪʽʣʝʨʜʽשʘʞʝʪ ʤʘץ ʨʘʣʳʥ ʽʟʜʝʫ ʢʝʟʽʥʜʝ ʝʩʢʝʨʫײץ

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞʘʩʘʫʰʳʣʘʨʜʳש ʪʝʭʥʠʢʘʣʳץ ʪᴅʞʽʨʠʙʝʩʽ ʤʝʥ 

ʙʽʣʽʤʽ ʤʦʣ ʙʦʣʩʘ ʜʘ, ʦʣʘʨ ʧʨʦʮʝʩʪʝʨʜʽ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʞᴅʥʝ ʙװʢʽʣ ʜʘʤʫ 

ʧʨʦʮʝʩʽʥ ʞʝשʽʣʜʝʪʫʛʝ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʧʣʘʪʬʦʨʤʘʩʳʥ 

ʪʘשʜʘʫʳ ʢʝʨʝʢ. 

ˉ 4 ʌʘʢʪʦʨ - װʡʣʝʩʽʤʜʽʣʽʢ 

ɹʘסʜʘʨʣʘʤʘʣʘʫ ײץʨʘʣʜʘʨʳʥʳװ שʡʣʝʩʽʤʜʽʣʽʛʽ ʩʽʟʜʽש ʜʘʤʫ 

ʧʨʦʮʝʜʫʨʘʣʘʨʳשʳʟסʘ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. ᴄʜʝʪʪʝ, ʪʠʽʤʜʽ ʞᴅʥʝ ʞʳʣʜʘʤ 

ʜʘʤʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ᴅʨʪװʨʣʽ ʪʘʣʘʧʪʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳʥ ʪʘשʜʘʫ ʢʝʨʝʢ. ɽʩʽשʽʟʜʝ 

ʙʦʣʩʳʥ, ʙʘʨʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʫ ײץʨʘʣʜʘʨʳ ʙʘʨʣʳץ ʦʨʪʘʤʝʥ װʡʣʝʩʽʤʜʽ ʝʤʝʩ, 

ʩʦʥʜʳץʪʘʥ ʩʽʟ ʙײʣ ʘץʧʘʨʘʪʪʳ ʘʣʫʳשʳʟ ʢʝʨʝʢ. 

ˉ 5 ʌʘʢʪʦʨ - ʤʘץʩʘʪʪʳ ʘʫʜʠʪʦʨʠʷ 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ᴅʨʪװʨʣʽ ײץʨʘʣʜʘʨʳʥʳש ʤʘץʩʘʪʪʳ 

ʘʫʜʠʪʦʨʠʷʩʳ ʤʝʥ ʜʘʤʫ ʩʪʘʥʜʘʨʪʪʘʨʳ ᴅʨʪװʨʣʽ. ʂʝʡʙʽʨ ʙʘסʜʘʨʣʘʤʘʣʘʫ ײץʨʘʣʜʘʨʳ 
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ʰʘסʳʥ ʙʠʟʥʝʩ ʧʝʥ ʙʘʩʪʘʫʰʳ ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ ʘʨʥʘʣסʘʥ. ɽʢʽʥʰʽ ʞʘסʳʥʘʥ, ʙʝʣʛʽʣʽ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳ ᴅʜʝʪʪʝ ʞʘשʘ ʞᴅʥʝ ʪᴅʞʽʨʠʙʝʣʽ 

ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ ʘʨʥʘʣסʘʥ. ʉʦʥʜʳץʪʘʥ ʦʥʳ ʩʘʪʳʧ ʘʣʤʘʩ ʙײʨʳʥ ʥʝʤʝʩʝ ʪʽʨʢʝʣʤʝʩ 

ʙײʨʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʳʥʳש ʙʘʨʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʤʝʥ 

ʪʘʥʳʩʳʧ, ʦʥʳש ʜʘʤʫ ʪʘʣʘʧʪʘʨʳʥ ץʘʥʘסʘʪʪʘʥʜʳʨʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥʽʥʝ ʢᴇʟ ʞʝʪʢʽʟʫ 

ʢʝʨʝʢ. 

ˉ 6 ʌʘʢʪʦʨ - ʬʫʥʢʮʠʦʥʘʣʜʳʣʳץ 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳʥʳש ʢᴇʧʰʽʣʽʛʽʥʽש ʥʝʛʽʟʛʽ 

ʬʫʥʢʮʠʦʥʘʣʜʳסʳ ᴇʟʛʝʨʽʩʩʽʟ ץʘʣʩʘ ʜʘ, ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳʥ ʘʞʳʨʘʪʫ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʝש ʞʘץʩʳʩʳʥ ʩʽʟʜʽץ שʘʞʝʪʪʽʣʽʢʪʝʨʽשʽʟʛʝ ʩᴅʡʢʝʩ ʪʘשʜʘʫ װʰʽʥ ʙʽʣʫʽשʽʟ 

ʢʝʨʝʢ ʰʘʤʘʣʳ ʘʡʳʨʤʘʰʳʣʳץʪʘʨ ʙʘʨ. 

ʉʽʟ ʪʘשʜʘסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʳ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ʞʦʙʘʩʳʥ ʞʳʣʜʘʤ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʩᴅʪʪʽ ʘʷץʪʘʫ װʰʽʥ ʞײʤʳʩ 

 ʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʽʥʝץ ʰʝʫ ʦʧʮʠʷʣʘʨʳʥשʰʽʥ ʞʝʪʢʽʣʽʢʪʽ ʪʝװ ʨʜʽʩʽʤʝʥ ʙʽʨʽʢʪʽʨʫװ

ʢᴇʟ ʞʝʪʢʽʟʽשʽʟ. 

ˉ 7 ʌʘʢʪʦʨ - ʠʥʪʝʛʨʘʮʠʷ ʥײʩץʘʣʘʨʳ 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳʥʳש ʢᴇʧʰʽʣʽʛʽ ᴅʟʽʨʣʝʫ 

ʧʨʦʮʝʩʽʥ ʞʝשʽʣʜʝʪʝʪʽʥ ʞᴅʥʝ ץʫʘʪʪʳ, ʩʝʥʽʤʜʽ ᴇʥʽʤʜʽ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ 

ʠʥʪʝʛʨʘʮʠʷʥʳש ʢʝש ʪʘשʜʘʫʳʥ ײʩʳʥʘʜʳ. ɼʝʛʝʥʤʝʥ, ʩʽʟʜʝ ʠʥʪʝʛʨʘʮʠʷʥʳש ʙʝʣʛʽʣʽ 

ʙʽʨ ʪװʨʽ ʙʘʨ ʜʝʣʽʢ. ɹײʣ ʞʘסʜʘʡʜʘ ʩʽʟ ʪʘשʜʘסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ 

ᴅʟʽʨʣʝʫ ײץʨʘʣʜʘʨʳʥʜʘ ʦʩʳ ʦʧʮʠʷʣʘʨʜʳ ץʘʨʘʩʪʳʨʳʧ, ᴅʟʽʨʣʝʫʰʽʣʝʨ ʪʦʙʳʥʳץ שʦʣ 

ʞʝʪʽʤʜʽ ʦʧʮʠʷʣʘʨסʘ ץʘʥʘסʘʪʪʘʥסʘʥʳʥʘ ʢᴇʟ ʞʝʪʢʽʟʫʽשʽʟ ʢʝʨʝʢ. 

ɹʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʤʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʫʜʳש ʝש ʞʘץʩʳ ײץʨʘʣʜʘʨʳ 

[3]: 

GitHub - ʙײʣ ʥʝʛʽʟʽʥʝʥ ʙʽʨʣʝʩʢʝʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞʘʩʘʫʰʳʣʘʨ 

ʪʦʙʳʥʘ ʘʨʥʘʣסʘʥ ʧʣʘʪʬʦʨʤʘ. ʆʣ ʞʝʪʽʣʜʽʨʽʣʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʽש ʘʨץʘʩʳʥʜʘ 

ʢʦʜʪʳ ʪʝʢʩʝʨʫʜʽ ʜʝ, ʙʘʩץʘʨʫʜʳ ʜʘ ץʦʣʜʘʡʜʳ. 56 ʤʠʣʣʠʦʥʥʘʥ ʘʩʪʘʤ ᴅʟʽʨʣʝʫʰʽʣʝʨ 

ʤʝʥ 3 ʤʠʣʣʠʦʥʥʘʥ ʘʩʪʘʤ ʢʦʤʧʘʥʠʷʣʘʨ ʦʩʳ ʪʘʥʳʤʘʣ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ 

 ʪʳ ʙʽʨʥʝʰʝץʨʘʣʳʥ ʧʘʡʜʘʣʘʥʘʜʳ. ʆʣʘʨ Adobe, Dell Technologies ʞᴅʥʝ Ford ʩʠʷײץ

ʪʘʥʳʤʘʣ ʢʦʤʧʘʥʠʷʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʜʽ. 

ʉʦʥʜʳץʪʘʥ GitHub ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ʝש ʪʘʥʳʤʘʣ 

 ʘץ-Google Drive שʳ ʦʥʳסʣʢʝʥ ʪʘʥʳʤʘʣʜʳװ שʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. GitHub-ʪʳײץ

 ʳʟʤʝʪʽ ʨʝʪʽʥʜʝ ᴅʨʝʢʝʪ ʝʪʫʽʥʝץ ʚʝʙ-ʭʦʩʪʠʥʛ שʩʘʩ git ʨʝʧʦʟʠʪʦʨʠʡʣʝʨʽʥʽץײ

ʙʘʡʣʘʥʳʩʪʳ. ʆʥʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʥʝʤʝʩʝ ʙʘʩץʘʣʘʨʤʝʥ ʙᴇʣʽʩʫ 

 .ʢʪʝʡ ʘʣʘʩʳʟ (ʢᴇʧʰʽʣʽʢʢʝ ʥʝʤʝʩʝ ʞʝʢʝ)װʘ ʞץʳʟʜʳ ʚʝʙ-ʩʘʡʪשʤʳʩʳײʰʽʥ ʉʽʟ ᴇʟ ʞװ

ᴄʣʝʤʥʽש ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʙʽʨʥʝʰʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ 

ʞʘʩʘʫʰʳʣʘʨ ʙʽʨ ʞʦʙʘʜʘ ʦשʘʡ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ. ɽʛʝʨ ʩʽʟ ʞʦʙʘʜʘ ʙʘʩץʘ 

ʙʽʨʝʫʤʝʥ ʙʽʨʣʝʩʽʧ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʦʨʳʥ ʽʟʜʝʩʝשʽʟ, ʙײʣ ʪʘʤʘʰʘ ʦʨʳʥ. 

Chrome DevTools 

Chrome DevTools ʚʝʙ-ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ ʚʝʙ-ץʦʩʳʤʰʘʣʘʨʜʳ, ʚʝʙ-

 ʰʽʥװ ʽʣʜʝʪʫשʘʥ. ɺʝʙ-ᴅʟʽʨʣʝʫʜʽ ʞʝסʘ ʞᴅʥʝ ʪʝʩʪʽʣʝʫʛʝ ʘʨʥʘʣסʳʟʤʝʪʪʝʨʜʽ ʞʘʟʫץ

ᴅʨʪװʨʣʽ ʞᴇʥʜʝʫ ײץʨʘʣʜʘʨʳ ʪʽʢʝʣʝʡ Google Chrome ʙʨʘʫʟʝʨʽʥʝ ʝʥʛʽʟʽʣʛʝʥ. 

Chrome DevTools-ʙײʣ ʚʝʙ-ʩʘʡʪ ʞʘʩʘʫʰʳʣʘʨסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ 
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ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ʝש ʞʘץʩʳ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ, ᴇʡʪʢʝʥʽ ʦʥʳ ʪʽʢʝʣʝʡ 

Google ʞʘʩʘסʘʥ. 

Azure 

Azure - ʙײʣ ʙʘʨʣʳץ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʙײʣʪʪʳץ ץʦʣʜʘʥʙʘʣʘʨʜʳ ײץʨʫ, ʩʳʥʘʫ, 

ʦʨʥʘʣʘʩʪʳʨʫ ʞᴅʥʝ ʙʘʩץʘʨʫ װʰʽʥ ʞʠʽ ץʦʣʜʘʥʳʣʘʪʳʥ Microsoft ʙʘסʜʘʨʣʘʤʘʣʳץ 

 ʜʘʨʣʘʤʘʣʘʫסʦʩʳʤʰʘʣʘʨ ʤʝʥ ʙʘץ ʨʘʣʳ. Azure ʢᴇʧʪʝʛʝʥײץ ʨʘʣʳʥ ᴅʟʽʨʣʝʫײץ

ʪʽʣʜʝʨʽʥ ץʦʣʜʘʡʜʳ ʞᴅʥʝ ʞʘʣʧʳסʘ ץʦʣ ʞʝʪʽʤʜʽ ʞᴅʥʝ ʞʝʢʝ ʙײʣʪʪʘʨʜʳ ײʩʳʥʘʜʳ. 

Azure ʛʠʙʨʠʜʪʽ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʦʥʳש ʥʝʛʽʟʛʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ױʡʳʤʜʘʨ Azure-ʜʽ ʜʝʨʙʝʩ ʞʘʣʧʳסʘ ץʦʣ ʞʝʪʽʤʜʽ ʙײʣʪ ץʳʟʤʝʪʽ ʨʝʪʽʥʜʝ 

 ʘץʣʪײʨʳʣʳʤʜʳ ʙײץʳ ʞʝʨʛʽʣʽʢʪʽ ʠʥʬʨʘסʦʣʜʘʥʳʩʪʘץ ʦʣʜʘʥʘ ʘʣʘʜʳ ʥʝʤʝʩʝץ

ʢʝשʝʡʪʝ ʘʣʘʜʳ. Azure ʘʨץʳʣʳ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨ ʤʝʥ ץʳʟʤʝʪʪʝʨ 

 ,ʪʘʫ, ʞʝʣʽʣʝʨ, ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳץʽʰʽʥʜʝ ʝʩʝʧʪʝʫ, ʩʘ שʦʣ ʞʝʪʽʤʜʽ, ʩʦʥʳץ

ʢʠʙʝʨץʘʫʽʧʩʽʟʜʽʢ ʞᴅʥʝ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʨץʳʣʳ ʢᴇʧʪʝʛʝʥ ʞʝʪʽʣʜʽʨʽʣʛʝʥ 

ʤװʤʢʽʥʜʽʢʪʝʨ. 

DevOps ײץʨʘʣʜʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ Microsoft Azure ᴅʟʽʨʣʝʫʰʽʣʝʨʛʝ ʩʝʥʽʤʜʽ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʣ ʩʝʨʚʝʨʩʽʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʤʝʥװʘ ʤסʨʫײץ ʦʩʳʤʰʘʣʘʨʜʳ ʪʝʟץ

ʢʦʥʪʝʡʥʝʨʣʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʘסʳʤʜʘסʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʘשʘʨʪʘʜʳ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʦʣ ᴅʨʪװʨʣʽ ʘʧʧʘʨʘʪʪʳײץ ץʨʘʣʜʘʨʜʳ, ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʣʘʨʳʥ 

ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽʥ ץʦʣʜʘʡʜʳ. 

Visual Studio Code 

Visual Studio Code ð ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘ ʞʘʩʘʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʝש 

ʪʘʥʳʤʘʣ ʢʦʜ ʨʝʜʘʢʪʦʨʣʘʨʳʥʳש ʙʽʨʽ. ʆʣ ᴅʜʝʪʪʝ vs Code ʜʝʧ ʘʪʘʣʘʜʳ. ɹײʣ ʙʘʨʣʳץ 

ʥʝʛʽʟʛʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨ װʰʽʥ ץʦʣ ʞʝʪʽʤʜʽ, ᴇʡʪʢʝʥʽ ʙײʣ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘ ʧʣʘʪʬʦʨʤʘʩʳʥ ʢᴇʧʪʝʛʝʥ ʪᴅʞʽʨʠʙʝʣʽ ʞᴅʥʝ ʙʘʩʪʘʫʰʳ ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʞʘʩʘץʪʘʤʘ ʞʘʩʘʫʰʳʣʘʨ ץʦʣʜʘʥʘʜʳ. 

ɹײʣ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʥʳ ᴅʟʽʨʣʝʫʜʽש ʝש ʞʘץʩʳ ײץʨʘʣʳʥʘʥ ʢװʪʫʛʝ 

ʙʦʣʘʪʳʥ ʙʘʨʣʳץ ʥʝʛʽʟʛʽ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ץʘʤʪʠʪʳʥ ץʫʘʪʪʳ, ʘʰʳץ ʙʘʩʪʘʧץʳ ʢʦʜ 

ʨʝʜʘʢʪʦʨʳ. ʆסʘʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ CLI, ʩʠʥʪʘʢʩʠʩʪʽ ʙᴇʣʝʢʪʝʫ ʤװʤʢʽʥʜʽʛʽ, 

ʰʝʛʽʥʽʩ ʬʫʥʢʮʠʷʣʘʨʳ, ʢʦʜʪʳ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʢʦʜʪʳ ײץʨʘʩʪʳʨʫ ʢʽʨʝʜʽ. 
 

ʇʘʡʜʘʣʘʥʳʣסʘʥ ᴅʜʝʙʠʝʪʪʝʨ ʪʽʟʽʤʽ 

 

1. ʀʥʪʝʨʥʝʪ ʵʥʮʠʢʣʦʧʝʜʠʷ çɺʠʢʠʧʝʜʠʷè https://ru.wikipedia.org/wiki/Kylix. 

2. ʀʥʪʝʨʥʝʪ ʵʥʮʠʢʣʦʧʝʜʠʷ çɺʠʢʠʧʝʜʠʷè https://ru.wikipedia.org/wiki/ʆʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

3. ʉʦʮʠʘʣʴʥʦʝ ʉʄʀ ʦʙ IT çʍʘʙʨʭʘʙʨè http://habrahabr.ru/post/107261/ɿʘʰʝʣʦʚʩʢʠʡ ɸ. 

ɽ. ɺʇʀ (ʬ) ɺʦʣɻʊʋ. 
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ɾɸʈʅɸʄɸ ɼʀɿɸʁʅʓʅ ɾɸʉɸʋɼɸ COREL DRAW ʄתʄʂɯʅɼɯʂʊɽʈɯʅɯר 

ɼᴄʈɽɾɽʉɯ 

 

ʊʘʰʧʫʣʘʪʦʚ ʈ.ʈ., ʍʘʣʠʣʦʚ ɸ.ɾ., ʂʘʩʳʤʦʚ ʅ.ɹ. 

  ʳʪʫʰʳץa oסʳʣʳʤʠ ʞeʪeʢʰʽ - ɼʞaʡʥapoʚa ʄ.E. ʤaʛʠʩʪp, aס

ʋʥʠʚepʩʠʪeʪ çʄʠpaʩè, ʐʳʤʢeʥʪ ץ., ʂaʟaʭʩʪaʥ 

 
Peʟʶʤe: ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʨʦʣʴ Corel Draw ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ 

ʜʠʟʘʡʥʝ ʠ ʧʦʯʝʤʫ ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʫ ʢʘʞʜʦʛʦ ʜʠʟʘʡʥʝʨʘ. 

Summary: In this article, we will look at the role of CorelDRAW in modern graphic design 

and why it is a tool that every designer should have. 

 

ɹװʛʽʥʛʽ ʪʘשʜʘ, ʛʨʘʬʠʢʘʣʳץ ʜʠʟʘʡʥ ʟʘʤʘʥʘʫʠ ʤʘʨʢʝʪʠʥʛ ʞᴅʥʝ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥʳש ʤʘשʳʟʜʳ ʙᴇʣʽʛʽʥʝ ʘʡʥʘʣʜʳ. ʂᴇʟ ʪʘʨʪʘʪʳʥ 

ʣʦʛʦʪʠʧʪʝʨ ʞʘʩʘʫʜʘʥ ʙʘʩʪʘʧ ʢᴇʨʥʝʢʽ ʚʝʙ-ʩʘʡʪʪʘʨʜʳ ʞʦʙʘʣʘʫסʘ ʜʝʡʽʥ ʙʠʟʥʝʩ 

 ʜʠʟʘʡʥ ץʞʦʣʜʘʨʳʥ ʽʟʜʝʡʜʽ. ɻʨʘʬʠʢʘʣʳ שʥʝʤʽ ʙᴅʩʝʢʝʣʝʩʪʝʨʜʝʥ ʝʨʝʢʰʝʣʝʥʫʜʽװ

ʠʥʜʫʩʪʨʠʷʩʳʥʜʘ ᴇʟʽʥʽײץ שʥʜʳʣʳסʳʥ ʜᴅʡʝʢʪʽ ʪװʨʜʝ ʜᴅʣʝʣʜʝʛʝʥ ײץʨʘʣʜʘʨʜʳש ʙʽʨʽ 

- Corel Draw. Corel DRAW ʚʝʢʪʦʨʣʳץ ʛʨʘʬʠʢʘʣʳץ ʨʝʜʘʢʪʦʨ ʨʝʪʽʥʜʝ ʥʝʛʽʟʽʥʝʥ 

ʤʘʨʢʝʪʠʥʛ ʞᴅʥʝ ʞʘʨʥʘʤʘʣʳץ ʙʠʟʥʝʩ װʰʽʥ, ᴅʩʽʨʝʩʝ ʙʘʩʧʘ ʞʘʨʥʘʤʘʩʳʥ ᴅʟʽʨʣʝʫʜʝ 

 ʘ ʢʝʩʢʽʥʜʝʨʜʽ ʞʘʩʘʫץʩײʧʥװʘ ʪסʜʘʨʣʘʤʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨסʦʣʜʘʥʳʣʘʜʳ. ɹʘץ

ʥʝʤʝʩʝ ʦʣʘʨʜʳ ʪװʙʝʛʝʡʣʽ ᴇשʜʝʫ װʰʽʥ ᴅʨʪװʨʣʽ ײץʨʘʣʜʘʨʜʳ ײʩʳʥʘʜʳ.  

ɹײʣ ʦʡʳʥʜʳ ᴇʟʛʝʨʪʝʪʽʥ ʙʘסʜʘʨʣʘʤʘʥʳש ʤʽʥʩʽʟ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʢᴅʩʽʙʠ 

ʜʠʟʘʡʥʝʨʣʝʨʛʝ ʙʝʪ ʤʘʢʝʪʪʝʨʽʥ, QR ʢʦʜʪʘʨʳʥ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʘʨʥʘʡʳ ʵʬʬʝʢʪʽʣʝʨʜʽ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹײʣ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣ ץʘʟʽʨʛʽ ʜʠʟʘʡʥʝʨʣʝʨʛʝ ʙʨʦʰʶʨʘʣʘʨ, ʘץʧʘʨʘʪʪʳץ 

ʙʶʣʣʝʪʝʥʴʜʝʨ, ʣʦʛʦʪʠʧʪʝʨ, ʚʠʟʠʪʢʘʣʘʨ ʞᴅʥʝ ʜʠʟʘʡʥʜʘʨʜʳש ʢʝש ʘʫץʳʤʳʥ 

ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʦסשʳ CorelDRAW Graphics Suite 2020 ʜʠʟʘʡʥʝʨʣʽʢ ʢᴅʩʽʧץʦʡʣʘʨסʘ, 

ᴅʫʝʩץʦʡʣʘʨסʘ ʞᴅʥʝ ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʰʘסʳʥ ʙʠʟʥʝʩʢʝ ʢᴇʧʪʝʛʝʥ ʧʘʡʜʘʣʳ 

 ʨʘʣʜʳ ʽʩʢʝʨʣʽʢ ᴅʣʝʤʜʝ ʞᴅʥʝ ᴇʩʽʧײץ ץʜʘʨʣʘʤʘʣʳסʣ ʙʘײʩʳʥʘʜʳ. ɹײ ʨʘʣʜʘʨʜʳײץ

ʢʝʣʝ ʞʘʪץʘʥ ʣʘʟʝʨʣʽʢ ʛʨʘʚʶʨʘ ץʘʫʳʤʜʘʩʪʳסʳʥʜʘ ʧʘʡʜʘʣʘʥʫʜʳש ʢᴇʧʪʝʛʝʥ 

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʙʘʨ. ɹʽʨʘץ ʘʣʜʳʤʝʥ ץʦʣ ʞʝʪʽʤʜʽ ʩʦסשʳ ʥײʩץʘ ʪʫʨʘʣʳ ʢᴇʙʽʨʝʢ 

ʙʽʣʝʡʽʢ. 

CorelDRAW Graphics Suite 2020 ʥʝʛʽʟʛʽ ץʦʣʜʘʥʙʘʣʘʨʳ ʤʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʽ 

ʃʶʢʩ ʜʠʟʘʡʥ ʞʦʙʘʣʘʨʳʥʘ ʩʦסשʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʞʘʩʘʫ ʞᴅʥʝ ץʦʩʫ װʰʽʥ ʢᴅʩʽʙʠ 

ʬʦʪʦʩʫʨʝʪʪʝʨʜʽ ᴇשʜʝʫ, ʚʝʢʪʦʨʣʳץ ʠʣʣʶʩʪʨʘʮʠʷ, ʤʘʢʝʪ ʞᴅʥʝ ʪʠʧʦʛʨʘʬʠʷ 

  .ʩʳʥʘʜʳײ ʨʘʣʜʘʨʳʥײץ

ɹʘʩʧʘ ʞᴅʥʝ ʞʘʨʥʘʤʘ ʠʥʜʫʩʪʨʠʷʩʳʥʜʘ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ ʢᴅʩʽʧץʦʡʣʘʨ ʦʩʳ 

ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʳ ʧʘʡʜʘʣʘʥʳʧ ʙʽʨʝʛʝʡ ʙʨʝʥʜ ʩᴅʡʢʝʩʪʝʥʜʽʨʫ 

ʘʢʪʠʚʪʝʨʽʥ ʞʘʩʘʡ ʘʣʘʜʳ[1]. ɯʰʢʽ ʤʘʨʢʝʪʠʥʛʪʽʢ ʤʘʪʝʨʠʘʣʜʘʨʜʳ ʰʳסʘʨʘʪʳʥ 

ʰʘסʳʥ ʢᴅʩʽʧʦʨʳʥʜʘʨ ʜʘ ʦʩʳ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʳש ʢʝʨʝʤʝʪ 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. 

CorelDRAW MacOS ʞᴅʥʝ Windows ʞװʡʝʣʝʨʽ װʰʽʥ ץʦʣʞʝʪʽʤʜʽ ʚʝʢʪʦʨ 

ʥʝʛʽʟʽʥʜʝʛʽ ʝש ʩʝʥʽʤʜʽ ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʣʘʟʝʨʣʽʢ 
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ʠʥʜʫʩʪʨʠʷʜʘ ᴇʪʝ ʪʘʥʳʤʘʣ. ɾʦסʘʨʳ ʪʝשʰʝʣʝʪʽʥ ʠʥʪʝʨʬʝʡʩ ʞᴅʥʝ ʤװʤʢʽʥʜʽʢʪʝʨʜʽש 

ʢʝש ʘʫץʳʤʳ ʘʨץʳʣʳ ʣʘʟʝʨʣʽʢ ʛʨʘʚʶʨʘ ᴅʫʝʩץʦʡʣʘʨʳ ʢᴅʩʽʙʠ ʞᴅʥʝ ʞʝʢʝ ʞʦʙʘʣʘʨʳ 

 .ʩʳ ʥᴅʪʠʞʝʣʝʨʜʽ ʘʣʘ ʘʣʘʜʳץʞʘ שʰʽʥ ʝװ

Corel Draw ʛʨʘʬʠʢʘʣʳץ ʜʠʟʘʡʥ ʧʨʦʮʝʩʽʥ ʞʝשʽʣʜʝʪʝʪʽʥ ʙʽʨץʘʪʘʨ 

ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ײʩʳʥʘʜʳ, ʙײʣ ʦʥʳ ʢᴅʩʽʧץʦʡʣʘʨ װʰʽʥ ʪʘʧʪʳʨʤʘʩ ײץʨʘʣ ʝʪʝʜʽ. 

ᴆʟʽʥʽש ʠʥʪʫʠʪʠʚʪʽ ʠʥʪʝʨʬʝʡʩʽ ʤʝʥ ײץʨʘʣʜʘʨʜʳש ʢʝש ʞʠʳʥʪʳסʳʥʳש ʘʨץʘʩʳʥʜʘ 

ʜʠʟʘʡʥʝʨʣʝʨ ʙʽʨʥʝʰʝ ʨʝʪ ʙʘʩʫ ʘʨץʳʣʳ ʢʝʨʝʤʝʪ ʛʨʘʬʠʢʘʥʳ ʦשʘʡ ʞʘʩʘʡ ʘʣʘʜʳ. 

Corel Draw ʚʝʢʪʦʨʣʳץ ʠʣʣʶʩʪʨʘʮʠʷʣʘʨʜʘʥ ʪʠʧʦʛʨʘʬʠʷסʘ ʜʝʡʽʥ ʜʠʟʘʡʥʝʨʣʝʨʛʝ 

ʰʳסʘʨʤʘʰʳʣʳץ ʠʜʝʷʣʘʨʳʥ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ץʘʞʝʪ ʥᴅʨʩʝʥʽש ʙʘʨʣʳסʳʥ 

 .ʩʳʥʘʜʳײ

Corel Draw ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʤʘשʳʟʜʳ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʽש ʙʽʨʽ - ʦʥʳש 

ʚʝʢʪʦʨʣʳץ ʛʨʘʬʠʢʘʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ ʤװʤʢʽʥʜʽʛʽ. ʈʘʩʪʨʣʳץ ʛʨʘʬʠʢʘʥʳש 

ʧʠʢʩʝʣʜʝʨʜʝʥ ʪײʨʘʪʳʥ ʞᴅʥʝ ᴇʣʰʝʤʽʥ ᴇʟʛʝʨʪʢʝʥ ʢʝʟʜʝ ʩʘʧʘʩʳʥ ʞʦסʘʣʪʫʳ ʤװʤʢʽʥ 

ʛʨʘʬʠʢʘʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʳ, ʚʝʢʪʦʨʣʳץ ʛʨʘʬʠʢʘ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʪʝשʜʝʫʣʝʨʛʝ 

ʥʝʛʽʟʜʝʣʛʝʥ ʞᴅʥʝ ʘʞʳʨʘʪʳʤʜʳʣʳסʳʥ ʞʦסʘʣʪʧʘʡ ʤʘʩʰʪʘʙʪʘʫסʘ ʙʦʣʘʜʳ. ɹײʣ 

Corel Draw-ʪʽ ᴅʨʪװʨʣʽ ʧʣʘʪʬʦʨʤʘʣʘʨ ʤʝʥ ᴇʣʰʝʤʜʝʨʜʝ ץʦʣʜʘʥʫʜʳ ץʘʞʝʪ ʝʪʝʪʽʥ 

ʣʦʛʦʪʠʧʪʝʨ ʤʝʥ ʙʘʩץʘ ʜʠʟʘʡʥʜʘʨʜʳ ʞʘʩʘʫסʘ ᴇʪʝ ʳסשʘʡʣʳ ʝʪʝʜʽ. 

ɹʘʩʧʘ ʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘ ʥʝʤʝʩʝ ʮʠʬʨʣʳץ ʘʢʪʠʚʪʝʨʜʝ ʞײʤʳʩ ʽʩʪʝʧ 

ʞʘʪʩʘשʳʟ ʜʘ, Corel Draw ᴅʨʪװʨʣʽ ʜʠʟʘʡʥ ʞʦʙʘʣʘʨʳʥʜʘ ʪʝשʜʝʩʽ ʞʦץ ᴅʤʙʝʙʘʧʪʳץ 

 ʩʳʥʘʜʳ. ɺʠʟʠʪ ʢʘʨʪʘʣʘʨʳ ʤʝʥ ʙʨʦʰʶʨʘʣʘʨʜʘʥ ʚʝʙ-ʩʘʡʪ ʤʘʢʝʪʪʝʨʽ ʤʝʥײ

ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ ʛʨʘʬʠʢʘʩʳʥʘ ʜʝʡʽʥ ʙײʣ ץʫʘʪʪʳ ʙʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

ʙᴅʨʽʥ ʰʝʰʝ ʘʣʘʜʳ. 

Corel Draw ץʦʣʜʘʥʙʘʩʳʥʳש ʙʘʩʪʳ ʘʨʪʳץʰʳʣʳסʳ ʦʥʳש ᴅʨʪװʨʣʽ ʬʘʡʣ 

ʧʽʰʽʤʜʝʨʽʤʝʥ װʡʣʝʩʽʤʜʽʣʽʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣ AI, EPS, PDF, PSD, JPG, PNG 

ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ ʪʘʥʳʤʘʣ ʧʽʰʽʤʜʝʨʜʽ ץʦʣʜʘʡʜʳ. ɹײʣ ʙʘʩץʘ ʜʠʟʘʡʥ 

ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʩʘץʪʘʤʘʩʳʥʘʥ ʬʘʡʣʜʘʨʜʳ ʦשʘʡ ʠʤʧʦʨʪʪʘʡ ʘʣʘʪʳʥʳשʳʟʜʳ 

ʥʝʤʝʩʝ ʝʰ ץʠʳʥʜʳץʩʳʟ ᴅʨʪװʨʣʽ ץʦʣʜʘʥʙʘʣʘʨʜʘ ʧʘʡʜʘʣʘʥʫ װʰʽʥ 

ʪʫʳʥʜʳʣʘʨʳשʳʟʜʳ ʵʢʩʧʦʨʪʪʘʡ ʘʣʘʪʳʥʳשʳʟʜʳ ʙʽʣʜʽʨʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, Corel Draw ʜʠʟʘʡʥʝʨʣʝʨʛʝ װʣʛʽʣʝʨ ʤʝʥ ʬʦʪʦʩʫʨʝʪʪʝʨʜʽש 

ʢʝש ʢʽʪʘʧʭʘʥʘʩʳʥʘ ץʦʣ ʞʝʪʢʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʦʣʘʨסʘ ʢᴅʩʽʙʠ ʢᴇʨʽʥʝʪʽʥ 

ʜʠʟʘʡʥʜʳ ʞʳʣʜʘʤ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʆʩʳ װʣʛʽʣʝʨʜʽ ʦʣʘʨʜʳש ʥʘץʪʳ 

 ʳʪ ʧʝʥץʥʜʳ ʫʘײץ ʤʢʽʥʜʽʛʽʤʝʥ ʜʠʟʘʡʥʝʨʣʝʨװʘʞʝʪʪʽʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʨʝʪʪʝʫ ʤץ

ʢװ-hʞʽʛʝʨʜʽ װʥʝʤʜʝʡ ʘʣʘʜʳ. 

 ʳʟʜʳ. Corel Drawשʜʘʡʳʥʜʘ ʪʠʽʤʜʽʣʽʢ ᴇʪʝ ʤʘסʳʥʜʳ ʙʠʟʥʝʩ ʞʘץʘʨץ ʘʟʽʨʛʽפ

ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʜʠʟʘʡʥ ʪʦʧʪʘʨʳ ʘʨʘʩʳʥʜʘסʳ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʘʨʪʪʳʨʘʪʳʥ 

ʙʽʨʥʝʰʝ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ײʩʳʥʘʜʳ. ɹʘסʜʘʨʣʘʤʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʙʽʨʥʝʰʝ 

ʜʠʟʘʡʥʝʨʛʝ ʙʽʨ ʞʦʙʘʜʘ ʙʽʨ ʫʘץʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ 

ʪʘʧʩʳʨʤʘʣʘʨʜʳ ʙᴇʣʫʜʽ ʞᴅʥʝ ץʘʪʘש ʤʝʨʟʽʤʜʝʨʜʽ ʦʨʳʥʜʘʫʜʳ ʞʝשʽʣʜʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, Corel Draw ʙʘʩʳʧ ʰʳסʘʨʫ ʤʘʪʝʨʠʘʣʜʘʨʳʥʜʘ ʪװʩʪʝʨʜʽ ʜᴅʣ 

ʰʳסʘʨʫʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʪװʩʪʝʨʜʽ ʙʘʩץʘʨʫ ײץʨʘʣʜʘʨʳ ʤʝʥ ʙʘʩʧʘסʘ ʜʝʡʽʥʛʽ 

ʦʧʮʠʷʣʘʨ ʩʠʷץʪʳ ʢʝשʝʡʪʽʣʛʝʥ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ץʘʤʪʠʜʳ. ɹײʣ ץʦʣʤʝʥ ʨʝʪʪʝʫ 

 ʳʥסʪʠʤʘʣʜʳץʘʪʝʣʝʨ ʳץ ʘʞʝʪʪʽʣʽʛʽʥ ʙʦʣʜʳʨʤʘʡʜʳ ʞᴅʥʝ ᴇʥʜʽʨʽʩ ʧʨʦʮʝʩʽʥʜʝץ

ʘʟʘʡʪʘʜʳ(ʩʫʨ.1). 
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Cʫʨʝʪ 1 - Corel Draw ʙʘסʜʘʨʣʘʤʘʩʳʥʜʘ ʞʘʩʘʣסʘʥ ʞʘʨʥʘʤʘ ʜʠʟʘʡʥʳ 

 

Corel Draw ʙʘסʜʘʨʣʘʤʘʩʳʥʳש ʪʘסʳ ʙʽʨ ʢᴇʨʥʝʢʪʽ ʝʨʝʢʰʝʣʽʛʽ ʦʥʳש ᴅʨʪװʨʣʽ 

ʙײʣʪʪʳ ʩʘץʪʘʫ ץʳʟʤʝʪʪʝʨʽʤʝʥ ʠʥʪʝʛʨʘʮʠʷʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɼʠʟʘʡʥʝʨʣʝʨ ᴇʟ 

ʞײʤʳʩʪʘʨʳʥ ʙײʣʪʪʘ ʦשʘʡ ʩʘץʪʘʡ ʘʣʘʜʳ, ʦסʘʥ ʠʥʪʝʨʥʝʪ ץʦʩʳʣʳʤʳ ʙʘʨ ʢʝʟ ʢʝʣʛʝʥ 

 ʰʽʥ ʦʥʳ ʢʣʠʝʥʪʪʝʨʤʝʥװ ʦʣ ʞʝʪʢʽʟʝ ʘʣʘʜʳ ʞᴅʥʝ ʢʝʨʽ ʙʘʡʣʘʥʳʩץ ʳʜʘʥסʨʳʣײץ

ʥʝʤʝʩʝ ʪʦʧ ʤװʰʝʣʝʨʽʤʝʥ ʙᴇʣʽʩʝ ʘʣʘʜʳ. ɹײʣ װʟʽʣʽʩʩʽʟ ʳʥʪʳʤʘץʪʘʩʪʳץ ʞʦʙʘסʘ 

 .ʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ[2]ץ ʘʣʫʳʥץ ʜʘʤʫʳ ʙʦʡʳ ʙʽʨ ʙʝʪʪʝ שʘʪʳʩʘʪʳʥ ᴅʨʙʽʨ ʘʜʘʤ ʦʥʳץ

 ʦʣʜʘʫץ ʟʜʽʢʩʽʟ ʠʥʥʦʚʘʮʠʷ ʞᴅʥʝת

Corel Draw װʟʜʽʢʩʽʟ ʠʥʥʦʚʘʮʠʷʣʘʨ ʤʝʥ ץʦʣʜʘʫסʘ ʜʝʛʝʥ ײʤʪʳʣʳʩʳʥʳש 

ʘʨץʘʩʳʥʜʘ 30 ʞʳʣʜʘʥ ʘʩʪʘʤ ʫʘץʳʪ ʙʦʡʳ ʛʨʘʬʠʢʘʣʳץ ʜʠʟʘʡʥ ʠʥʜʫʩʪʨʠʷʩʳʥʳש 

ʥʝʛʽʟʛʽ ʪʽʨʝʛʽ ʙʦʣʜʳ. ɹʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣ ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʝʥʛʽʟʝʪʽʥ, 

ᴇʥʽʤʜʽʣʽʢʪʽ ʞʘץʩʘʨʪʘʪʳʥ ʞᴅʥʝ ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʢʝʨʽ ʙʘʡʣʘʥʳʩʳʥ 

 ʞʳʣʜʘʤ שʣ ʜʠʟʘʡʥʝʨʣʝʨʜʽײʘʨʘʜʳ. ɹסʥʝʤʽ ʰʳװ ʘʨʪʫʣʘʨʜʳשʘʨʘʩʪʳʨʘʪʳʥ ʞʘץ

ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʩʘʣʘʜʘ ʘʣסʘ ץʘʣʫ װʰʽʥ ץʘʞʝʪʪʽ ʩʦסשʳ ײץʨʘʣʜʘʨ ʤʝʥ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨסʘ ᴅʨץʘʰʘʥ ץʦʣ ʞʝʪʢʽʟʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ[3]. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, Corel Draw ʚʝʙ-ʩʘʡʪʳ, ʬʦʨʫʤʜʘʨʳ, ʦץʫ ײץʨʘʣʜʘʨʳ ʞᴅʥʝ 

ʘʨʥʘʡʳ ʪײʪʳʥʫʰʳʣʘʨסʘ ץʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʪʦʙʳ ʘʨץʳʣʳ ʪײʪʳʥʫʰʳʣʘʨסʘ ʞʘʥ-

ʞʘץʪʳ ץʦʣʜʘʫ ʢᴇʨʩʝʪʝʜʽ. ʊʝʭʥʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨʤʝʥ ʙʝʪʧʝ-ʙʝʪ ʢʝʣʛʝʥ ʞʘשʘʜʘʥ 

ʙʘʩʪʘʫʰʳ ʥʝʤʝʩʝ ʪᴅʞʽʨʠʙʝʣʽ ʜʠʟʘʡʥʝʨ ʙʦʣʩʘשʳʟ ʜʘ ʥʝʤʝʩʝ Corel Draw 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʙʘʨʳʥʰʘ ʧʘʡʜʘʣʘʥʫ ʞʦʣʳʥʜʘ ʥײʩץʘʫʣʳץ ʽʟʜʝʩʝשʽʟ ʜʝ, ʩʽʟʛʝ ᴅʨ 

 .ʘʜʘʤʜʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʨʝʩʫʨʩʪʘʨ ʙʘʨ[4]ץ

 שʜʠʟʘʡʥʜʘ ʦʥʳ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, Corel Draw ʟʘʤʘʥʘʫʠ ʛʨʘʬʠʢʘʣʳפ

ʞʝשʽʣʜʝʪʽʣʛʝʥ ʜʠʟʘʡʥ װʜʝʨʽʩʽ, ᴅʨʪװʨʣʽ ʞʦʙʘʣʘʨʜʘסʳ ᴅʤʙʝʙʘʧʪʳסʳ, ʞʦסʘʨʳ 

ᴇʥʽʤʜʽʣʽʢ ʧʝʥ ʳʥʪʳʤʘץʪʘʩʪʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ, ʩʦʥʜʘʡ-ʘװ ץʟʜʽʢʩʽʟ ʠʥʥʦʚʘʮʠʷʣʘʨ 

ʤʝʥ ץʦʣʜʘʫ ʘʨץʘʩʳʥʜʘ ʪʘʧʪʳʨʤʘʩ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɽʛʝʨ ʩʽʟ ʛʨʘʬʠʢʘʣʳץ ʜʠʟʘʡʥ 

ʦʡʳʥʳʥ ʞʦסʘʨʳʣʘʪץʳשʳʟ ʢʝʣʩʝ, Corel Draw - ʤʘץʩʘʪʪʳ ʘʫʜʠʪʦʨʠʷשʳʟʜʳש 
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ʥʘʟʘʨʳʥ ʘʫʜʘʨʘʪʳʥ ʢʝʨʝʤʝʪ ʢᴇʨʥʝʢʽ ʙʝʡʥʝʣʝʨʜʽ ʞʘʩʘʫסʘ ʢᴇʤʝʢʪʝʩʝʪʽʥ ʤʽʥʜʝʪʪʽ 

 .ʨʘʣײץ
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ʆɹʃɸʏʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ʀ ʀʍ ʈʆʃʔ ɺ ʉʆɿɼɸʅʀʀ 

ʄɸʉʐʊɸɹʀʈʋɽʄʓʍ ʇʈʀʃʆɾɽʅʀʁ 

 

ʊʠʤʯʝʥʢʦ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʧʝʮ. ʜʠʩʮʠʧʣʠʥ ʄʫʩʪʘʬʘʝʚʘ ʃ.ʊ. 

ʂʦʣʣʝʜʞ çʄʠʨʘʩè, ʛ.ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘ ʤʘʩʰʪʘʙʪʘʣʘʪʳʥ Ϩʦʩʳʤʰʘʣʘʨʜʳ ʞʘʩʘʫ Ϯʰʽʥ ʙϰʣʪʪʳϨ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ϨʦʣʜʘʥʫϤʘ ʘʨʥʘʣϤʘʥ. ʅʝʛʽʟʛʽ ʙϰʣʪʪʳϨ Ϩʳʟʤʝʪ ʢϺʨʩʝʪʫ ʤʦʜʝʣʴʜʝʨʽ (IaaS, 

PaaS, SaaS), ʦʨʥʘʣʘʩʪʳʨʫ ʪϮʨʣʝʨʽ (ʞʝʢʝ, ϨʦϤʘʤʜʳϨ ʞϸʥʝ ʛʠʙʨʠʜʪʽ ʙϰʣʪʪʘʨ), ʩʦʥʜʘʡ-ʘϨ 

ʤʠʢʨʦʩʝʨʚʠʩ ʘʨʭʠʪʝʢʪʫʨʘʩʳ ʤʝʥ ʢʦʥʪʝʡʥʝʨʣʝʫ Ϩϰʨʘʣʜʘʨʳ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ɹϰʣʪʪʳϨ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳϬ Ϩʘʫʽʧʩʽʟʜʽʢ ʞϸʥʝ ʰʳϤʳʥʜʘʨʜʳ ʦϬʪʘʡʣʘʥʜʳʨʫ ʩʠʷϨʪʳ Ϻʟʝʢʪʽ ʤϸʩʝʣʝʣʝʨʽʥʝ 

ʞϸʥʝ ʤʫʣʴʪʠʙϰʣʪʪʳϨ ʩʪʨʘʪʝʛʠʷʣʘʨ ʤʝʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪʪʽ ʠʥʪʝʛʨʘʮʠʷʣʘʫ ʩʝʢʽʣʜʽ 

ʙʦʣʘʰʘϨ Ϯʨʜʽʩʪʝʨʛʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣϤʘʥ. 

Summary: The article is dedicated to the use of cloud technologies for creating scalable 

applications. It covers the main models of cloud services (IaaS, PaaS, SaaS), types of deployments 

(private, public, and hybrid clouds), as well as microservice architecture and containerization 

tools. Special attention is given to the challenges of cloud technologies, including security issues 

and cost optimization, as well as future trends such as multicloud strategies and AI integration. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ, 

ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʩʝʨʚʠʩʦʚ. ɺʩʝ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ ʧʝʨʝʭʦʜʷʪ ʢ ʦʙʣʘʯʥʳʤ ʨʝʰʝʥʠʷʤ 

ʠʟ-ʟʘ ʠʭ ʛʠʙʢʦʩʪʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʜʘʥʥʳʭ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʙʣʘʢʦ 

ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, 

ʤʠʥʠʤʠʟʠʨʫʷ ʨʠʩʢʠ ʧʨʦʩʪʦʝʚ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʥʘʜʝʞʥʳʭ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʤʦʜʝʣʠ ʦʙʣʘʯʥʳʭ ʫʩʣʫʛ ʚʢʣʶʯʘʶʪ IaaS, PaaS ʠ SaaS, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʠʙʢʦʩʪʠ. IaaS 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʘʟʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, PaaS ð ʛʦʪʦʚʫʶ ʩʨʝʜʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, 

ʘ SaaS ð ʜʦʩʪʫʧ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ʕʪʠ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʩʢʦʨʠʪʴ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ. ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ. 
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ʂʣʶʯʝʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʶʪʩʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ, ʠʟʙʝʛʘʷ ʧʝʨʝʛʨʫʟʦʢ 

ʩʠʩʪʝʤʳ ʠʣʠ ʠʟʙʳʪʦʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ɼʦʩʪʫʧʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʧʨʝʨʳʚʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʠʣʦʞʝʥʠʷʤ ʠ ʜʘʥʥʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʥʠʞʘʷ ʟʘʪʨʘʪʳ ʥʘ ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʫʧʨʦʱʝʥʠʶ IT-ʦʧʝʨʘʮʠʡ ʠ ʩʦʟʜʘʥʠʶ ʛʠʙʢʦʡ, 

ʥʘʜʝʞʥʦʡ ʩʨʝʜʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ, ʵʣʘʩʪʠʯʥʦʩʪʴ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʪʘʙʠʣʴʥʫʶ ʨʘʙʦʪʫ ʧʨʠʣʦʞʝʥʠʡ ʙʝʟ ʧʨʦʩʪʦʝʚ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʣʘʩʪʠʯʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʨʝʩʫʨʩʳ ʢ ʪʝʢʫʱʠʤ ʥʘʛʨʫʟʢʘʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʘʩʰʪʘʙʠʨʫʷ ʠʭ, ʯʪʦ ʧʦʤʦʛʘʝʪ 

ʠʟʙʝʞʘʪʴ ʠʟʙʳʪʦʯʥʳʭ ʟʘʪʨʘʪ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʪʢʘʟʝ ʦʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʣʘʪʝ ʪʦʣʴʢʦ ʟʘ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʨʝʩʫʨʩʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʙʶʜʞʝʪʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʦʙʣʘʯʥʳʭ ʨʘʟʚʝʨʪʳʚʘʥʠʡ: ʯʘʩʪʥʦʝ, 

ʧʫʙʣʠʯʥʦʝ ʠ ʛʠʙʨʠʜʥʦʝ. ʏʘʩʪʥʦʝ ʦʙʣʘʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʜʘʥʥʳʭ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʩ ʞʝʩʪʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. ʇʫʙʣʠʯʥʦʝ ʦʙʣʘʢʦ ʜʦʩʪʫʧʥʦ ʤʥʦʞʝʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʧʨʝʜʣʘʛʘʝʪ ʛʠʙʢʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ ʙʝʟʦʧʘʩʥʳʤ. 

ɻʠʙʨʠʜʥʦʝ ʦʙʣʘʢʦ ʩʦʯʝʪʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʦʠʭ, ʧʦʟʚʦʣʷʷ ʩʦʭʨʘʥʠʪʴ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʯʘʩʪʥʦʤ ʦʙʣʘʢʝ, ʘ ʦʩʪʘʣʴʥʳʝ ʟʘʜʘʯʠ ʚ ʧʫʙʣʠʯʥʦʤ. 

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʛʠʙʢʦʩʪʴʶ, ʧʦʟʚʦʣʷʷ 

ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʪʨʘʪʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ Amazon Web Services, 

Microsoft Azure ʠ Google Cloud Platform, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ. ʂʣʶʯʝʚʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʙʠʨʘʪʴ ʨʝʩʫʨʩʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ, ʠ ʙʘʣʘʥʩʠʨʦʚʢʘ 

ʥʘʛʨʫʟʢʠ, ʨʘʩʧʨʝʜʝʣʷʶʱʘʷ ʟʘʧʨʦʩʳ ʤʝʞʜʫ ʩʝʨʚʝʨʘʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʝʨʝʛ ʛʨʫʟʦʚ. ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ ʠ ʦʨʢʝʩʪʨʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Docker ʠ 

Kubernetes ʫʧʨʦʱʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʛʘʨʘʥʪʠʨʫʷ ʠʭ ʩʪʘʙʠʣʴʥʫʶ 

ʨʘʙʦʪʫ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʨʝʜʘʭ. ʄʠʢʨʦʩʝʨʚʠʩʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʟʚʦʣʷʝʪ 

ʩʪʨʦʠʪʴ ʧʨʠʣʦʞʝʥʠʷ ʢʘʢ ʥʘʙʦʨ ʥʝʟʘʚʠʩʠʤʳʭ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʤʘʩʰʪʘʙʠʨʦʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʧʦʚʳʰʘʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʆʜʥʘʢʦ 

ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʚʳʟʦʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʭʨʘʥʷʪʩʷ ʥʘ 
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ʫʜʘʣʸʥʥʳʭ ʩʝʨʚʝʨʘʭ, ʧʦʚʳʰʘʷ ʨʠʩʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʫʪʝʯʝʢ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʤʫʣʴʪʠʦʙʣʘʯʥʳʤ ʠ 

ʛʠʙʨʠʜʥʳʤ ʨʝʰʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʝʩʢʦʣʴʢʠʭ 

ʦʙʣʘʯʥʳʭ ʧʨʦʚʘʡʜʝʨʦʚ ʠ ʧʦʟʚʦʣʷʶʪ ʛʠʙʢʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʜʘʥʥʳʝ ʠ ʧʨʠʣʦʞʝʥʠʷ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʦʙʣʘʢʘʤʠ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʜʥʦʛʦ ʧʨʦʚʘʡʜʝʨʘ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʫʣʴʪʠʦʙʣʘʯʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʜʘʥʥʳʝ ʠ 

ʧʨʠʣʦʞʝʥʠʷ ʤʝʞʜʫ ʧʨʠʚʘʪʥʳʤ ʠ ʧʫʙʣʠʯʥʳʤ ʦʙʣʘʢʘʤʠ, ʩʦʙʣʶʜʘʷ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ʄʆ) ʪʘʢʞʝ 

ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʉʠʩʪʝʤʳ ʀʀ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʦʙʣʘʯʥʳʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤʠ ʠ ʧʦʚʳʰʘʝʪ ʠʭ ʥʘʜʸʞʥʦʩʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʮʝʧʮʠʷ 

çʥʫʣʝʚʦʛʦ ʜʦʚʝʨʠʷè (Zero Trust), ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʚ ʦʙʣʘʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʧʨʦʚʝʨʢʫ ʠʜʝʥʪʠʯʥʦʩʪʠ ʠ 

ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʩʪʨʦʡʩʪʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʩʪʫʱʝʡ ʢʠʙʝʨʫʛʨʦʟʳ. ʂʦʥʮʝʧʮʠʷ Zero Trust ʧʦʤʦʛʘʝʪ ʟʘʱʠʪʠʪʴ ʜʘʥʥʳʝ ʠ 

ʧʨʠʣʦʞʝʥʠʷ, ʜʘʞʝ ʝʩʣʠ ʥʘʨʫʰʝʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ. 

ʆʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʧʝʨʝʜ ʢʦʤʧʘʥʠʷʤʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ, ʛʠʙʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʀʭ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ 

ʜʦʩʪʫʧʥʦʩʪʴ ʜʝʣʘʶʪ ʦʙʣʘʯʥʳʝ ʨʝʰʝʥʠʷ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʨʝʤʷʱʠʭʩʷ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ ʠ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʡ. ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʛʨʘʤʦʪʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʢʦʥʪʨʦʣʶ ʟʘʪʨʘʪ ʠ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ. 

ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʥʘʯʠʥʘʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʣʘʥʠʨʫʶʱʠʭ ʢʘʨʴʝʨʫ ʚ 

ʦʙʣʘʩʪʠ IT, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʠʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ 

ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ. ʈʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʦʙʣʘʯʥʳʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ, ʧʦʥʠʤʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʟʥʘʥʠʝ ʚʦʧʨʦʩʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʰʘʛʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʡ 

ʢʘʨʴʝʨʳ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʢʦʛʜʘ ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʪʘʥʦʚʷʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʚ ʧʦʩʪʨʦʝʥʠʠ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʚʣʘʜʝʪʴ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʥʦ ʠ ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʠʭ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ. 
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Summary: The article provides information on the impact and main types of harmful 

cyberbullying in the currently widespread information and telecommunications network. 
 

ʂʠʙʝʨʙʫʣʣʠʥʛ-ʙײʣ ʢʠʙʝʨץʳʣʤʳʩ, ʦʥʜʘ ץʦʨץʳʪʫ ᴅʣʝʫʤʝʪʪʽʢ ʤʝʜʠʘ, ʦʡʳʥ 

 ʨʜʝװʪ ץʪʳ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʮʠʬʨʣʳץʪʘʨʳ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʘʫʳʤʜʘʩʪʳץ

ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ, ʤײʥʜʘ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨ ʤʘʟʤײʥʜʳ ʥʝʤʝʩʝ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ 

ʢᴇʨʝ, ʙᴇʣʽʩʝ ʘʣʘʜʳ[1]. ʆʩʳ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʢʝʡʙʽʨ ʘʜʘʤʜʘʨ 

(ʰʘʙʫʳʣʜʘʫʰʳ) ʪʝʨʽʩ ʭʘʙʘʨʣʘʤʘʣʘʨʤʝʥ, ʟʠʷʥʜʳ, ʞʘʣסʘʥ ʤʘʟʤײʥʤʝʥ ʥʝʤʝʩʝ 

ʞʝʢʝ ʘץʧʘʨʘʪʧʝʥ ʞᴅʥʝ ʪ.ʙ. ʙᴇʣʽʩʝʜʽ. ʠʥʪʝʨʥʝʪʪʝʛʽ ʘʜʘʤʜʳ ץʦʨʣʘʡʪʳʥ, 

 .ʘʣʜʳʨʘʪʳʥ ʙʽʨʝʫ(ʞᴅʙʽʨʣʝʥʫʰʽ) ʪʫʨʘʣʳץ ʘץʷʪײ ʦʨʣʘʡʪʳʥ ʥʝʤʝʩʝץ ,ʳʪʘʪʳʥץʦʨץ

ɹײʣ ᴇʪʝ ʢװʨʜʝʣʽ ʤᴅʩʝʣʝ, ʩʝʙʝʙʽ ʦʣ ʘʜʘʤʥʳש(ʞᴅʙʽʨʣʝʥʫʰʽʥʽש) ʙװʢʽʣ ᴇʤʽʨʽʥʝ ᴅʩʝʨ 

ʝʪʝʜʽ. ʊʽʧʪʽ ʢʝʡʙʽʨ ʘʜʘʤʜʘʨ (ײץʨʙʘʥʜʘʨ) ᴇʟʜʝʨʽʥ ᴇʣʪʽʨʝʜʽ. 

ʂʠʙʝʨʙʫʣʣʠʥʛʪʽש ʢʝʡʙʽʨ ʤʳʩʘʣʜʘʨʳ: 

- ɾᴅʙʽʨʣʝʥʫʰʽʥʽײ שʷʪʪʳ ʬʦʪʦʩʫʨʝʪʪʝʨʽʥ ʦʨʥʘʣʘʩʪʳʨʫ 

- ʆʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨ ʘʨץʳʣʳ ץʘʫʽʧ-ץʘʪʝʨʣʝʨʜʽ ʞʽʙʝʨʫ 

- ɾᴅʙʽʨʣʝʥʫʰʽ ʪʫʨʘʣʳ ץʘʫʝʩʝʪʪʽ ʤʘʪʝʨʠʘʣʜʳ ʙײʨʤʘʣʘʫ ʘʨץʳʣʳ ʪʘʨʘʪʫ 

ɹʽʨʝʫʜʽש ʢʝʡʧʽʥʝ ʝʥʽʧ, ʞᴅʙʽʨʣʝʥʫʰʽʛʝ ʦʣʘʨʜʳש ʘʪʳʥʘʥ ʜᴇʨʝʢʽ 

ʭʘʙʘʨʣʘʤʘʣʘʨ ʞʽʙʝʨʫ 

ʂʠʙʝʨʙʫʣʣʠʥʛʪʽש ʪװʨʣʝʨʽ  

ʀʥʪʝʨʥʝʪ ʜᴅʫʽʨʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʤʘʟʤײʥʜʳ ʢᴇʧʪʝʛʝʥ ʘʜʘʤʜʘʨ ʙᴇʣʽʩʝʜʽ ʥʝʤʝʩʝ 

ʦʨʥʘʣʘʩʪʳʨʘʜʳ. ʞʝʢʝ ʤʘʟʤײʥ, ʩʦʥʜʘʡ ï ʘץ ʢʝʟ-ʢʝʣʛʝʥ ʞʘסʳʤʩʳʟ, ʦʨʪʘʰʘ ʥʝʤʝʩʝ 

 ʪʘʨʳץʣʳײץ-ʘʨʘʩʪʘʨʳ, ʽʩ-ᴅʨʝʢʝʪʪʝʨʽ ʤʝʥ ʤʽʥʝʟץʢᴇʟ שʥ-ʦʣʘʨʜʳײʘʫʽʧʪʽ ʤʘʟʤץ

ʪʫʨʘʣʳ ʪײʨʘץʪʳ ʞʘʟʙʘ ʪװʨʽʥ ʞʘʩʘʡʜʳ. ʂʠʙʝʨʙʫʣʣʠʥʛʪʽש ʩʠʧʘʪʳʥʘ ץʘʨʘʡ ʦʣ 

ʢʝʣʝʩʽ ʪʝʨʤʠʥʜʝʨʛʝ ʢʝשʽʥʝʥ ʞʽʢʪʝʣʝʜʽ: 

ʊײʨʘץʪʳ ʢʠʙʝʨʙʫʣʣʠʥʛ: ʢʠʙʝʨʙʫʣʣʠʥʛʪʽש ʙײʣ ʪװʨʽ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨʛʝ 

ʥʝʤʝʩʝ ʭʘʙʘʨ ʘʣʤʘʩʫ ʧʣʘʪʬʦʨʤʘʣʘʨʳʥʘ ʙʘʨʣʳסʳʥʘ ʦשʘʡ ץʦʣ ʞʝʪʢʽʟʫʛʝ 
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ʙʦʣʘʪʳʥʜʳסʳʥʘ ʙʘʡʣʘʥʳʩʪʳ װʥʝʤʽ ʙʘʨ. ʂʠʙʝʨʙʫʣʣʠʥʛʪʽ ʦʩʳʣʘʡʰʘ ʙʘʩʪʘʥ 

ᴇʪʢʝʨʛʝʥ ʘʜʘʤ ᴇʟʽʥʽש ʪײʨʘץʪʳ ʩʠʧʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʦʜʘʥ ʘʟ ʞʝשʽʣʜʽʢ ʪʘʙʘ 

ʘʣʤʘʡʜʳ. תʥʝʤʽ ץʦʨץʳʪʫ ʞᴅʙʽʨʣʝʥʫʰʽʥʽ ʜʝʧʨʝʩʩʠʷסʘ ײʰʳʨʘʪʘʜʳ. 

ʊײʨʘץʪʳ ʢʠʙʝʨʙʫʣʣʠʥʛ: ʢʠʙʝʨʙʫʣʣʠʥʛʪʽש ʙײʣ ʪװʨʽ ʦʥʣʘʡʥ ʨʝʞʠʤʽʥʜʝ 

ʦʨʳʥ ʘʣʘʜʳ ʞᴅʥʝ ʪײʨʘץʪʳ ʮʠʬʨʣʳץ ʽʟ ץʘʣʜʳʨʘʜʳ, ʦʣ ʭʘʙʘʨʣʘʥʙʘסʘʥ ʞʘסʜʘʡʜʘ 

ʝʰץʘʰʘʥ ʞʦʡʳʣʤʘʡʜʳ, ʦʩʳʣʘʡʰʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʜʘ ʤᴅשʛʽ ץʘʣʘʜʳ. 

ʂʠʙʝʨʙʫʣʣʠʥʛ ʪʫʨʘʣʳ ʪײʨʘץʪʳ ʭʘʙʘʨʣʘʤʘ ʞᴅʙʽʨʣʝʥʫʰʽʥʽ ᴇʤʽʨ ʙʦʡʳ ץʫʜʘʣʘʫʳ 

ʤװʤʢʽʥ, ʙײʣ ʦʥʳש ʙʦʣʘʰʘסʳʥʘ ʜʘ, ʙװʛʽʥʽʥʝ ʜʝ ᴅʩʝʨ ʝʪʝʜʽ. 

ɹʘʡץʘʫ ץʠʳʥ: ץʦʨץʳʪʫʜʳש ɹײʣ ʪװʨʽʥʝ ʢᴇʧ ʢᴇשʽʣ ʙᴇʣʽʥʙʝʡʜʽ. ʂᴇʧʪʝʛʝʥ 

ʘʜʘʤʜʘʨ, ʩʦʥʳש ʽʰʽʥʜʝ ʘʪʘ-ʘʥʘʣʘʨ ʤʝʥ ʤסײʘʣʽʤʜʝʨ, ʤײʥʜʘʡ ʢʠʙʝʨʙʫʣʣʠʥʛ 

ʪʫʨʘʣʳ ʙʽʣʤʝʡʜʽ, ʩʦʥʜʳץʪʘʥ ʦʥʳ ʪʘʥʠ ʘʣʤʘʡʜʳ. ɾᴅʙʽʨʣʝʥʫʰʽʥʽ ץʦʨʣʘסʘʥ ʘʜʘʤ 

ʤײʥʜʘʡ ʞʘסʜʘʡʜʘ ץʦʩʳʤʰʘ ʘʨʪʳץʰʳʣʳץץʘ ʠʝ ʙʦʣʘʜʳ. 

ʂʠʙʝʨʰʘʙʫʳʣ: ʙײʣ ʙʘץʳʣʘʫʜʳ, ʞʘʣסʘʥ ʘʡʳʧʪʘʫʣʘʨʜʳ, ʦʬʣʘʡʥ ץʫʜʘʣʘʫ 

ʢʝʟʽʥʜʝ ץʦץʘʥ-ʣʦץץʳʣʘʨʜʳ ץʘʤʪʠʜʳ. ɹײʣ ʢʠʙʝʨʙʫʣʣʠʥʛʪʽש ʘʫʳʨ ʪװʨʽ ʨʝʪʽʥʜʝ 

 .ʤʢʽʥ[2]װʘʫʽʧ ʪᴇʥʜʽʨʫʽ ʤץ ץʣ ʞᴅʙʽʨʣʝʥʫʰʽʛʝ ʬʠʟʠʢʘʣʳײʘʨʘʩʪʳʨʳʣʘʜʳ. ɹץ

ɸʣʜʘʫ: ʙײʣ ʢʠʙʝʨʙʫʣʣʠʥʛʪʽש ʙʽʨ ʪװʨʽ, ʦʥʜʘ ʙײʟʘץʳ ʞʘʣסʘʥ ץʘʫʽʧʩʽʟʜʽʢʢʝ 

ʫᴅʜʝ ʙʝʨʫ ʘʨץʳʣʳ ʞᴅʙʽʨʣʝʥʫʰʽʥʽש ʩʝʥʽʤʽʥʝ ʠʝ ʙʦʣʘʜʳ, ʩʦʜʘʥ ʢʝʡʽʥ ʙײʟʘץʳ 

ʩʝʥʽʤʛʝ ʥץײʩʘʥ ʢʝʣʪʽʨʝʜʽ ʞᴅʥʝ ʞʝʢʝ ʘץʧʘʨʘʪʪʳ װʰʽʥʰʽ ʪʘʨʘʧץʘ ʞʽʙʝʨʝʜʽ. 

ʊʨʦʣʣʠʥʛ: ʄײʥʜʘ ʙײʟʘץʳ ʞᴅʙʽʨʣʝʥʫʰʽʥʽ ץʫʜʘʣʘʫ װʰʽʥ ʠʥʪʝʨʥʝʪʪʝ ᴅʜʝʡʽ 

 ᴅʜʝʪʪʝ שʳʥʳץʟʘײʩʽʥʽʢʪʝʤʝʣʝʨ ʞʘʨʠʷʣʘʡʜʳ. ɹװʦʨʣʘʡʪʳʥ ʞʘʟʙʘʣʘʨ ʥʝʤʝʩʝ ʪץ

ʞᴅʙʽʨʣʝʥʫʰʽʤʝʥ ʞʝʢʝ ץʘʨʳʤ-ץʘʪʳʥʘʩʳ ʙʦʣʤʘʡʜʳ, ʙʽʨʘץ ʞᴅʙʽʨʣʝʥʫʰʽʛʝ 

ʧʩʠʭʠʢʘʣʳץ ʟʠʷʥ ʢʝʣʪʽʨʫʛʝ ʥʠʝʪʪʽ. 

ʂʠʙʝʨʙʫʣʣʠʥʛʪʽש ʩʘʣʜʘʨʳ 

ʂʠʙʝʨʙʫʣʣʠʥʛ-ʙײʣ ʞʠʽʨʢʝʥʽʰʪʽ ץʳʣʤʳʩ, ʦʣ ʘʜʘʤʤʝʥ(ʥʝʤʝʩʝ 

ʞᴅʙʽʨʣʝʥʫʰʽʤʝʥ) ʙʦʣסʘʥ ʢʝʟʜʝ, ʞᴅʙʽʨʣʝʥʫʰʽ ʙʘʨʣʳץ ʞʝʨʜʝʥ ʰʘʙʫʳʣסʘ 

 .ʪʳץʩʠʷ ץʞʦʣʳ ʞʦ שʫʜʳסʜʘʡʜʘʥ ʰʳסʣ ʞʘײʰʽʥ ʙװ ʘʥʳʥ ʩʝʟʝʜʽ. ʆʣʘʨסʰʳʨʘײ

ʂʠʙʝʨʙʫʣʣʠʥʛʪʽש ʩʘʣʜʘʨʳ ײʟʘץץʘ ʩʦʟʳʣʘʜʳ. ɹײʣ ʘʜʘʤʥʳש ʞʝʢʝ ᴇʤʽʨʽʥʝ ʢʝʣʝʩʽ 

ʞʦʣʜʘʨʤʝʥ ᴅʩʝʨ ʝʪʫʽ ʤװʤʢʽʥ: 

ʇʩʠʭʠʢʘʣʳץ ʪײʨסʳʜʘʥ: ʢʠʙʝʨʙʫʣʣʜʳײץ שʨʙʘʥʳ ʨʝʥʞʽʛʝʥ, ʘʰʫʣʘʥסʘʥ ʞᴅʥʝ 

ᴇʟ-ᴇʟʽʥʝʥ ײʷʣʘʪʳʥ ʢװʡʜʝ ץʘʣʘʜʳ. ʞᴅʙʽʨʣʝʥʫʰʽ װʥʝʤʽ ץʦʨץʳʥʳʰ ʧʝʥ װʨʝʡ 

ʞʘסʜʘʡʳʥʜʘ ᴇʤʽʨ ʩװʨʝʜʽ, ʙײʣ ʜʝʧʨʝʩʩʠʷ, ʢᴇשʽʣ-ʢװʡʜʽש ᴇʟʛʝʨʫʽ ʞᴅʥʝ ʪ.ʙ. ʩʠʷץʪʳ 

ʢװʨʜʝʣʽ ʤᴅʩʝʣʝʣʝʨʛʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ʕʤʦʮʠʦʥʘʣʜʳ ʪװʨʜʝ: ʂʠʙʝʨʙʫʣʣʠʥʛ ʘʜʘʤʜʘʨʜʳש ᴇʤʽʨʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ 

ʩʪʨʝʩʩ ᴅʢʝʣʝʜʽ. ʊʽʧʪʽ ʞᴅʙʽʨʣʝʥʫʰʽ ᴇʟʽʥ ʢʽʥᴅʣʘʡ ʙʘʩʪʘʡʜʳ ʞᴅʥʝ ʙᴅʨʽʥʝ ʜʝʛʝʥ 

 .ʘʧ ʢʝʪʝʜʽסʨײץ ʳʨʳʥʜʘץʘʣʪʘʜʳ ʞᴅʥʝ ʘסʳʥ ʞʦסʫʰʳʣʳסʳʟʳץ

ᴆʟʽʥ-ᴇʟʽ ɹʘסʘʣʘʫʜʳש ʪᴇʤʝʥʜʽʛʽ: ʢʠʙʝʨʙʫʣʣʠʥʛ ʦʨʳʥ ʘʣסʘʥ ʢʝʟʜʝ 

ʞᴅʙʽʨʣʝʥʫʰʽ ᴇʟʽʥ ʜᴅʨʤʝʥʩʽʟ ʩʝʟʽʥʝʜʽ. ɹײʣ ʦʥʳש ᴇʟʽʥ-ᴇʟʽ ʙʘסʘʣʘʫʳʥʘ ʜʘ ᴅʩʝʨ 

ʝʪʝʜʽ. ɾᴅʙʽʨʣʝʥʫʰʽ ᴇʟʽʥʽש ʢʽʤ ʝʢʝʥʽʥʝ ץʘʪʪʳ ץʘʥʘסʘʪʪʘʥʙʘʡ ʙʘʩʪʘʡʜʳ. ʆʩʳסʘʥ 

ʙʘʡʣʘʥʳʩʪʳ ʦʣʘʨ ᴇʟʜʝʨʽʥʽײץ שʥʜʳʣʳסʳ ʤʝʥ ײץʥʜʳʣʳסʳʥʘ ʢװʤᴅʥʜʘʥʘ ʙʘʩʪʘʡʜʳ. 

ᴆʟ-ᴇʟʽʥʝ ץʦʣ ʞײʤʩʘʫ ʊʫʨʘʣʳ ʆʡʣʘʨ ʞᴅʥʝ ᴆʟʽʥʝ ɿʠʷʥ ʢʝʣʪʽʨʫ: 

ɾᴅʙʽʨʣʝʥʫʰʽ ʢʠʙʝʨʙʫʣʣʠʥʛ ʦʣʘʨסʘ ʪᴇʟʛʽʩʽʟ ʙʦʣʳʧ ʢᴇʨʽʥʛʝʥ ʢʝʟʜʝ ʦʩʳ ʪᴇʪʝʥʰʝ 

 ʟʝװ ʤʽʪʽʥװ ʨʙʘʥʜʘʨײץ ʰʳʨʘʡʪʳʥײ ʥʝʤʽװ ʘʜʘʤʜʘʨʜʳ ʞʘʩʘʡʜʳ. ʂʠʙʝʨʙʫʣʣʠʥʛʢʝץ

ʙʘʩʪʘʡʜʳ ʞᴅʥʝ ʦʜʘʥ ײץʪʳʣʫ װʰʽʥ ʪᴇʪʝʥʰʝ ץʘʜʘʤʜʘʨ ʞʘʩʘʡʜʳ[3]. 

ʂʠʙʝʨʙʫʣʣʠʥʛʪʽ ץʘʣʘʡ ʘʥʳץʪʘʫסʘ ʙʦʣʘʜʳ? 
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ʂʠʙʝʨʙʫʣʣʠʥʛʪʽץ שʘʣʘʡ ʞᴅʥʝ ץʘʡ ʞʝʨʜʝ ʙʦʣʘʪʳʥʳʥ ʘʥʳץʪʘʫ ʦשʘʡ ʰʘʨʫʘ 

ʝʤʝʩ, ᴇʡʪʢʝʥʽ ʦʣ ᴅʜʝʪʪʝ ᴅʨʪװʨʣʽ ʧʣʘʪʬʦʨʤʘʣʘʨʜʘ ʦʨʳʥ ʘʣʘʜʳ, ʙײʣ ʥʘץʪʳ 

ʪʘʤʳʨʣʘʨ ʤʝʥ ʞʦʣʜʘʨʜʳ ʪʘʙʫʜʳ ץʠʳʥʜʘʪʘʜʳ. ɼʝʛʝʥʤʝʥ, ʦʥʳש ʢʠʙʝʨʙʫʣʣʠʥʛʪʝʥ 

ʟʘʨʜʘʧ ʰʝʛʫʽ ʤװʤʢʽʥ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʢʝʡʙʽʨ ʙʝʣʛʽʣʝʨ ʙʘʨ. ʊᴇʤʝʥʜʝ 

ʢᴇʨʩʝʪʽʣʛʝʥ ʙʝʣʛʽʣʝʨ ʢʝʣʪʽʨʽʣʛʝʥ: 

ɾʘʣסʳʟ ʥʝʤʝʩʝ ʤʘʟʘʩʳʟ ʙʦʣʳʧ ʢᴇʨʽʥʫ. 

ʄʝʢʪʝʧʪʝʛʽ ʥʝʤʝʩʝ ʢʦʣʣʝʜʞʜʝʛʽ ʙʘסʘʣʘʨʜʳש ʪᴇʤʝʥʜʝʫʽ. 

ʀʥʪʝʨʥʝʪʪʽ ʥʝʤʝʩʝ ײʷʣʳ ʪʝʣʝʬʦʥʜʳ ʧʘʡʜʘʣʘʥסʘʥʥʘʥ ʢʝʡʽʥ ʨʝʥʞʽʜʽ. 

ʆʣʘʨʜʳש ʦʥʣʘʡʥ ᴅʨʝʢʝʪʪʝʨʽ ʪʫʨʘʣʳ ײץʧʠʷ. 

ʂᴇשʽʣ - ʢװʡʜʽש ᴇʟʛʝʨʫʽ, ʪײʡʳץ, ʤʘʟʘʩʳʟ, ץʘʡסʳʣʳ ʥʝʤʝʩʝ ʘʰʫʣʳ ʙʦʣʘ 

ʙʘʩʪʘʡʜʳ. 
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Summary: The article describes information technologies used in teaching mathematics and 

their role. 
 

ᴄʨʙʽʨ ʦץʳʪʫʰʳʥʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ - ʙʽʣʽʤ ʘʣʫʰʳʣʘʨסʘ ʙʝʣʛʽʣʽ ʙʽʨ ʙʽʣʽʤ 

ʙʝʨʫ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦʣʘʨʜʳש ʦץʫסʘ, ʰʳסʘʨʤʘʰʳʣʳץץʘ ʜʝʛʝʥ 

 .ʘʥʳ ʪᴅʨʙʠʝʣʝʫסʣײʳʥ ʜʘʤʳʪʫ, ʦʩʳʣʘʡʰʘ ʙʝʣʩʝʥʜʽ ʦʡʣʘʡʪʳʥ ʪסʫʰʳʣʳסʳʟʳץ

ʇᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳץ ʦץʫʰʳסʘ ʤסײʘʣʽʤʥʽש ʥʝ ʪʫʨʘʣʳ ʩᴇʡʣʝʩʝʪʽʥʽʥ 

ʪװʩʽʥʛʝʥ ʢʝʟʜʝ, ʦץʫʰʳʥʳ ʰʳסʘʨʤʘʰʳʣʳץץʘ ʠʪʝʨʤʝʣʝʡʪʽʥ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ 

ʠʛʝʨʫ ʢʝʟʽʥʜʝ ʊᴅʫʝʣʩʽʟʜʽʢʪʽש ʢᴇʨʽʥʫʽʥʝ ʳץʧʘʣ ʝʪʝʪʽʥ, ץʦʨʳʪʳʥʜʳ ʞʘʩʘʫסʘ ʞᴅʥʝ 

ʞʘʣʧʳʣʘʫסʘ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʩʘʙʘץʪʘ ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ ץʦʣʜʘʥʫ 

ʧʝʨʩʧʝʢʪʠʚʘʩʳʥ ʢᴇʨʫʛʝ װʡʨʝʪʝʪʽʥ ʪʘʧʩʳʨʤʘʣʘʨ ʤʝʥ ʞʘʪʪʳסʫʣʘʨ ץʳʟʳץʪʳ 

ʙʦʣסʘʥ ʢʝʟʜʝ ʜʘʤʠʜʳ. ʦʣʘʨʜʳש ʞʝʢʝ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʝʨʝʢʰʝʣʽʢʪʝʨʽ. ʉʦʥʜʳץʪʘʥ 

ʤסײʘʣʽʤ ʦץʫʰʳʣʘʨʜʳש ʦץʫ ʧʨʦʮʝʩʽʥʝ ʜʝʛʝʥ ʳʥʪʘʩʳʥ ʘʨʪʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

ʦץʳʪʫ ʞװʡʝʩʽʥ ʞʘשʘʨʪʫסʘ ײʤʪʳʣʫʳ ʢʝʨʝʢ. ʄװʤʢʽʥ, ץʘʟʽʨʛʽ ʙʽʣʽʤ ʙʝʨʫ 
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ʧʨʦʮʝʩʽʥʜʝ ʞʝʪʝʢʰʽ ʨᴇʣʜʽ ʘץʧʘʨʘʪʪʘʥʜʳʨʫ ʘʣʘʜʳ, ʙײʣ װʣʢʝʥ ʤװʤʢʽʥʜʽʢʪʝʨ 

ʙʝʨʝʜʽ, ᴇʡʪʢʝʥʽ ʦʥʳ ʙʽʣʽʤ ʙʝʨʫʜʝ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦץʫʰʳʥʳש ᴇʟʽʥ-ᴇʟʽ 

ʜʘʤʳʪʫʳʥʘ ʜʘ ʪʠʽʤʜʽ ץʦʣʜʘʥʫסʘ ʙʦʣʘʜʳ. ʄʘʪʝʤʘʪʠʢʘʥʳ ʦץʳʪʫ ʧʨʦʮʝʩʽʥʜʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʦץʫʣʳץ ʙʝʨʝ ʘʣʤʘʡʪʳʥ ʥᴅʨʩʝʥʽ ʙʝʨʝʜʽ; 

ʩʘʙʘץʪʘסʳ ʢʦʤʧʴʶʪʝʨ - ʙײʣ ʩʪʫʜʝʥʪʪʝʨʛʝ ᴇʟʽʥ-ᴇʟʽ, ᴇʟ ʽʣʽʤʜʝʨʽʥʽש ʞʝʢʝ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʞʘץʩʳ ʙʽʣʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ, ʊᴅʫʝʣʩʽʟʜʽʢʪʽש ʜʘʤʫʳʥʘ ʳץʧʘʣ 

ʝʪʝʪʽʥ ײץʨʘʣ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫʜʳש ʙʘʩʪʳ ʤʽʥʜʝʪʽ-ʙʽʨ 

ʞʘסʳʥʘʥ ʘʜʘʤʥʳש ʠʥʪʝʣʣʝʢʪʫʘʣʜʳ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʢʝשʝʡʪʫ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ 

ʘץʧʘʨʘʪʪʳ ץʦʣʜʘʥʘ ʙʽʣʫ, ʦʥʳ ʢʦʤʧʴʶʪʝʨʜʽש ʢᴇʤʝʛʽʤʝʥ ʘʣʫ. ɹײʣ ʙʽʟʜʽש 

ɸץʧʘʨʘʪʪʘʥʜʳʨʫ ʜᴅʫʽʨʽʥʜʝ ʤʘשʳʟʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳ ץʦʣʜʘʥʫ 

ʦץʳʪʫʜʳש ʤʘץʩʘʪʪʘʨʳ ʤʝʥ ʤʘʟʤײʥʳʥ ᴇʟʛʝʨʪʝʜʽ: ʦץʳʪʫʜʳש ʞʘשʘ ᴅʜʽʩʪʝʨʽ ʤʝʥ 

 .ʬʦʨʤʘʣʘʨʳ ʧʘʡʜʘ ʙʦʣʘʜʳ [1] ץʡʳʤʜʘʩʪʳʨʫʰʳʣʳײ

ɹʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʜʝ ɸʂʊ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʥײʩץʘʣʘʨʳ: 

ʤʫʣʴʪʠʤʝʜʠʷʣʳץ ץʦʣʜʘʫʳ ʙʘʨ ʩʘʙʘץ - ʩʳʥʳʧʪʘ ʙʽʨ ʢʦʤʧʴʶʪʝʨ ʙʘʨ, ʦʥʳ ʤסײʘʣʽʤ 

çʵʣʝʢʪʨʦʥʜʳץ ʪʘץʪʘè ʨʝʪʽʥʜʝ סʘʥʘ ʝʤʝʩ (ʩʫʨʝʪʪʝʨʜʽ, ʪᴅʞʽʨʠʙʝʣʝʨʜʽ ʢᴇʨʩʝʪʫ, 

ʚʠʨʪʫʘʣʜʳ ʵʢʩʢʫʨʩʠʷʣʘʨ), ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳʣʘʨ ʞʦʙʘʣʘʨʜʳ ץʦʨסʘʫ װʰʽʥ 

ʧʘʡʜʘʣʘʥʘʜʳ; ʩʘʙʘץ ʢʦʤʧʴʶʪʝʨʣʽʢ ץʦʣʜʘʫʤʝʥ ᴇʪʝʜʽ - ʙʽʨʥʝʰʝ ʢʦʤʧʴʶʪʝʨʣʝʨ 

(ᴅʜʝʪʪʝ ʢʦʤʧʴʶʪʝʨʜʝ ʙʘʨʣʳץ ʦץʫʰʳʣʘʨ ʙʽʨ ʫʘץʳʪʪʘ ʞײʤʳʩ ʽʩʪʝʡʜʽ ʥʝʤʝʩʝ 

ʢʝʟʝʢʧʝʥ ʟʝʨʪʭʘʥʘʣʳץ ʞײʤʳʩʪʘʨʜʳ, ʩʳʥʘץʪʘʨʜʳ, ʞʘʪʪʳסʫ ʞʘʪʪʳסʫʣʘʨʳʥ 

ʦʨʳʥʜʘʡʜʳ; ʠʥʬʦʨʤʘʪʠʢʘʤʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʩʘʙʘץ ʢʦʤʧʴʶʪʝʨʣʽʢ ʩʳʥʳʧʪʘ 

ᴇʪʝʜʽ ʞᴅʥʝ ʢʝʣʝʩʽ ʤʽʥʜʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡʜʳ: ʙʽʨʽʥʰʽʜʝʥ, ʢʨʦʩʩʚʦʨʜʪʘʨ, ʛʨʘʬʠʢʪʝʨ, 

ʦʡʳʥʜʘʨ, ʢʝʩʪʝʣʝʨ ʤʝʥ ʩʭʝʤʘʣʘʨ ʞʘʩʘʫ װʰʽʥ ʢʦʤʧʴʶʪʝʨʜʽ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʦץʫ 

ʤʘʪʝʨʠʘʣʳʥ ʧʳʩʳץʪʘʫ; ʝʢʽʥʰʽʜʝʥ, ᴅʨʪװʨʣʽ ʢʦʤʧʴʶʪʝʨʣʽʢ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳש 

ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʟʝʨʪʪʝʫ; ʘʨʥʘʡʳ ʦץʳʪʫ ʞװʡʝʣʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʵʣʝʢʪʨʦʥʜʳ 

ʦץʫʣʳץʧʝʥ (ʤװʤʢʽʥ ץʘʰʳץʪʳץʪʘʥ) ʞײʤʳʩ ʽʩʪʝʫ, ʤײʥʜʘ ʧᴅʥ ʙʦʡʳʥʰʘ ʜᴅʩʪװʨʣʽ 

ʩʘʙʘץʪʘʨ ʵʣʝʢʪʨʦʥʜʳץ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʳ ʙʘʨ ʦץʫʰʳʣʘʨʜʳש ᴇʟʽʥʜʽʢ 

ʞײʤʳʩʳʤʝʥ ʘʫʳʩʪʳʨʳʣʘʜʳ. ʆʨʪʘ ʤʝʢʪʝʧʪʝʛʽ ʄʘʪʝʤʘʪʠʢʘ ᴇʪʝ ʢװʨʜʝʣʽ ʧᴅʥ. 

ʉʦʥʜʳץʪʘʥ ʦץʳʪʫʜʳש ʤʘʢʩʠʤʘʣʜʳ ʪʠʽʤʜʽʣʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ װʰʽʥ ʤסײʘʣʽʤ 

 ʡʣʝʩʽʤʽʥ ʪʘʙʫʳװ ʩʳץʞʘ שʝ שʳʪʫ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳץʦ ,שʨʘʣʜʘʨʜʳײץ

ʢʝʨʝʢ. ɹʘʨʣʳץ ʧʝʜʘʛʦʛʠʢʘʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʥʝʛʽʟʽʥʝʥ ʘץʧʘʨʘʪʪʳץ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ, ᴇʡʪʢʝʥʽ ʘץʧʘʨʘʪ ʘʣʤʘʩʫʩʳʟ ʦץʫ ʧʨʦʮʝʩʽ ʤװʤʢʽʥ ʝʤʝʩ. ʉʦʥʳʤʝʥ, 

ʙʝʡʽʤʜʝʣʫ ʧʨʠʥʮʠʧʽ ʢᴇʨʥʝʢʽʣʽʢ ײץʨʘʣʜʘʨʳʤʝʥ, ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʢװʨʜʝʣʽʣʽʛʽ, 

ʢᴇʣʝʤʽ ʤʝʥ ʤʘʟʤײʥʳ ʙʦʡʳʥʰʘ ʩʘʨʘʣʘʫʤʝʥ ᴅʨ ʪװʨʣʽ ʜʝשʛʝʡʜʝ (ʥʝʛʽʟʛʽ ʞᴅʥʝ 

ʙʝʡʽʥʜʽʢ) ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʤװʤʢʽʥ. ʀʥʪʝʨʘʢʪʠʚʪʽʣʽʢ ʧʨʠʥʮʠʧʽ 

ʧʘʡʜʘʣʘʥʫʰʳʥʳש ʢʦʤʧʴʶʪʝʨʤʝʥ ʙʝʣʩʝʥʜʽ ᴇʟʘʨʘ ᴅʨʝʢʝʪʪʝʩʫʽʥʜʝ ʧʝʜʘʛʦʛʠʢʘʣʳץ 

ʙʘסʳʪʪʘסʳ ʜʠʘʣʦʛ ʪװʨʽʥʜʝ ʢᴇʨʽʥʝʜʽ ʞᴅʥʝ ʦץʫʰʳʥʳש ʩʘʥʘʣʳ ʙʝʣʩʝʥʜʽʣʽʛʽʥ 

ʙʦʣʞʘʡʜʳ, ʦʥʳ ʢʦʤʧʴʶʪʝʨʜʽש ʙʘʩץʘʨʫ ץʳʟʤʝʪʽ ʢװʰʝʡʪʝʜʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ 

ʜʝשʛʝʡʣʝʨʜʝ ʞװʟʝʛʝ ʘʩʳʨʘʜʳ. ɼʘʨʘʣʳץ ʧʨʠʥʮʠʧʽ ʩʪʫʜʝʥʪʪʝʨʜʽ ʞʝʢʝ 

ʪʘʧʩʳʨʤʘʣʘʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞᴅʥʝ ʦʣʘʨʜʳ ʦʨʳʥʜʘʫ ʥᴅʪʠʞʝʣʝʨʽʥ ʪʝʢʩʝʨʫ, 

ʦץʫ ʽʩ-ᴅʨʝʢʝʪʽʥ ʞʘʥʜʘʥʜʳʨʫסʘ ʳץʧʘʣ ʝʪʫ ʞᴅʥʝ ʦץʫ ʤʘʪʝʨʠʘʣʳʥ ʠʛʝʨʫʜʽש 

ʙʝʨʽʢʪʽʛʽʥ ʘʨʪʪʳʨʫ ʘʨץʳʣʳ ᴇʟ ʙʝʪʽʥʰʝ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʫʜʳ ʢᴇʟʜʝʡʜʽ. 

ʉʦʥʜʘʡ-ʘץ, ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʪʳʥ ʦʨʪʘʤʝʥ ʞᴅʥʝ 

ʦʣʘʨʜʳײץ שʨʘʤʜʘʩ ʙᴇʣʽʢʪʝʨʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ: ʪʝʭʥʠʢʘʣʳץ ʦʨʪʘ( ʥʝʛʽʟʛʽ 

ʤʽʥʜʝʪʪʝʨʜʽ ʰʝʰʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʪʝʭʥʠʢʘʥʳש ʪװʨʽ); ʙʘסʜʘʨʣʘʤʘʣʳץ ʦʨʪʘ( 
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ʙʘסʜʘʨʣʘʤʘʣʳײץ ץʨʘʣʜʘʨ ʞʠʳʥʪʳסʳ); ʧᴅʥʜʽʢ ʦʨʪʘ (סʳʣʳʤʥʳש, ʪʝʭʥʠʢʘʥʳש, 

ʙʽʣʽʤʥʽש ʥʘץʪʳ ʧᴅʥʜʽʢ ʩʘʣʘʩʳʥʳש ʤʘʟʤײʥʳ); ᴅʜʽʩʪʝʤʝʣʽʢ ʦʨʪʘ (ʥײʩץʘʫʣʳץʪʘʨ, 

ʧʘʡʜʘʣʘʥʫ ʪᴅʨʪʽʙʽ, ʪʠʽʤʜʽʣʽʢʪʽ ʙʘסʘʣʘʫ ʞᴅʥʝ ʪ.ʙ.). 

ɾʦסʘʨʳʜʘ ʘʡʪʳʣסʘʥʜʘʨסʘ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʤʘʪʝʤʘʪʠʢʘʥʳ ʦץʫʜʘ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ, ʝש ʘʣʜʳʤʝʥ, ʦʩʳ ʙʘסʜʘʨʣʘʤʘʣʘʨʤʝʥ 

ʪʘʥʳʩ ʞᴅʥʝ ʦʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ʢᴅʩʽʙʠ ʤסײʘʣʽʤʥʽש ʞʦסʘʨʳ 

ʜʘʡʳʥʜʳסʳʥ ʪʘʣʘʧ ʝʪʝʜʽ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦץʫʰʳʣʘʨʳʥ ʦʣʘʨסʘ ʠʝʣʽʢ ʝʪʫʛʝ 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʧʘʨʘʪʪʳץʳ ʦסʪʘʨʳʥʜʘץʡʨʝʪʫʽ ʢʝʨʝʢ. ʄʘʪʝʤʘʪʠʢʘ ʩʘʙʘװ

ʪʘʨʪʳʤʜʳ, ᴇʡʪʢʝʥʽ ʦʣʘʨ ʤסײʘʣʽʤʥʽש ʞײʤʳʩʳʥ ʥᴅʪʠʞʝʣʽ ʝʪʝ ʦʪʳʨʳʧ, 

ʦץʫʰʳʣʘʨʜʳש ʢʦʤʤʫʥʠʢʘʪʠʚʪʽ ץʘʙʽʣʝʪʪʝʨʽʥ ʜʘʤʳʪʫסʘ ʙʘסʳʪʪʘʣסʘʥ. ʉʦʥʳʤʝʥ, 

ʤʘʪʝʤʘʪʠʢʘ ʩʘʙʘסʳʥʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʣʘʨ: ʫʘץʳʪʪʳ װʥʝʤʜʝʡʜʽ, 

ʤʦʪʠʚʘʮʠʷʥʳ ʘʨʪʪʳʨʘʜʳ, ʙʽʣʽʤʜʽ, ʜʘסʜʳʣʘʨʜʳ ʞʘʥ-ʞʘץʪʳ ʞᴅʥʝ ʢʝʰʝʥʜʽ 

ʪʝʢʩʝʨʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʩʘʙʘץץʘ, ʧᴅʥʛʝ ץʳʟʳסʫʰʳʣʳץʪʳ ʘʨʪʪʳʨʘʜʳ, 

ʤʘʪʝʨʠʘʣʜʳ ʢᴇʨʥʝʢʽ ʞᴅʥʝ ʪװʨʣʽ-ʪװʩʪʽ ʪװʨʜʝ ײʩʳʥʘʜʳ. ɸץʧʘʨʘʪʪʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʩʘʙʘץʪʘʨʜʳש ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ ʙʘʨ: ʩʘʙʘץ-

ʜᴅʨʽʩ; ʪʘʧʩʳʨʤʘʥʳ ץʦʶ ʞᴅʥʝ ʰʝʰʫ ʩʘʙʘסʳ; ʞʘשʘ ʤʘʪʝʨʠʘʣʜʳ ʝʥʛʽʟʫ ʩʘʙʘסʳ; 

ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʩʘʙʘץʪʘʨ ʞᴅʥʝ ʪ. ʙ. ʄʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ʞʘשʘ 

ʪײʞʳʨʳʤʜʘʤʘʥʳ ʝʥʛʽʟʫʛʝ, ʤʦʜʝʣʴʜʝʨʜʽ ʢᴇʨʩʝʪʫʛʝ, ʤʦʜʝʣʴʜʝʫʛʝ, ʙʝʣʛʽʣʽ ʙʽʨ 

ʜʘסʜʳʣʘʨ ʤʝʥ ʜʘסʜʳʣʘʨʜʳ ʜʘʤʳʪʫסʘ, ʙʽʣʽʤʜʽ ʙʘץʳʣʘʫסʘ ʳʥʪʘʣʘʥʜʳʨʫ ʢʝʟʽʥʜʝ 

ʘץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ ʪʠʽʤʜʽ. ɸʂʊ ץʦʣʜʘʥʫ ʩʘʙʘץʪʘʨʳ 

ʵʩʪʝʪʠʢʘʣʳץ ʪʘʨʪʳʤʜʳʣʳסʳʤʝʥ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʦʣ ʞʝʪʽʤʜʽʣʽʢ ʧʝʥ 

ʢᴇʨʥʝʢʽʣʽʢ ʧʨʠʥʮʠʧʪʝʨʽʥ (ʘʥʠʤʘʮʠʷ, ʜʳʙʳʩʪʳץ ʩװʡʝʤʝʣʜʝʫ, ʙʝʡʥʝ ʩʶʞʝʪʪʝʨ 

ʤʝʥ ʛʠʧʝʨʩʽʣʪʝʤʝʣʝʨʜʽ ץʦʣʜʘʥʫ) ʞװʟʝʛʝ ʘʩʳʨʘ ʦʪʳʨʳʧ, ʦץʫʰʳʣʘʨʜʳש 

 ʧʘʣ ʝʪʝʜʽ. ɸʂʊץʨʣʽ ʘʨʥʘʣʘʨʳʥ ʙʝʣʩʝʥʜʽʨʫʛʝ ʳװᴅʨʪ שʘʙʳʣʜʘʫʳʥʳץ

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʩʘʙʘץʪʘʨ ײץʨʘ ʦʪʳʨʳʧ, ᴅʨ ʪװʨʣʽ ʪᴅʩʽʣʜʝʨʤʝʥ 

ʩʘʨʘʣʘʥסʘʥ ʦץʳʪʫ ʰʘʨʪʪʘʨʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ: ʤʘʪʝʨʠʘʣʜʳ ʟʝʨʪʪʝʫ ץʘʨץʳʥʳʥ 

ʜʘ, ʦʥʳש ʪʝʨʝשʜʽʛʽ ʤʝʥ ᴅʨʪװʨʣʽʣʽʛʽʥ ʜʝ ʝʨʢʽʥ ʪʘשʜʘʫ. ʆץʫʰʳʣʘʨ ʪʦʙʳʥʘ ʪᴅʥ ʞʝʢʝ 

ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʝʩʢʝʨʫ ʞᴅʥʝ ʦʩʳ ʪʦʧʪʘʨʜʘסʳ ʚʘʨʠʘʪʠʚʪʽ ʦץʫ ʧʨʦʮʝʩʽʥ 

 ʝʤʝʩ, ᴅʨ שʣ ʪʦʧʪʘʨʜʳײʳʪʫ. ɸʣ ʜʘʨʘʣʘʫ - ʙץʘʥ ʦסʣ ʩʘʨʘʣʘʥײʡʳʤʜʘʩʪʳʨʫ ï ʙײ

ʦץʫʰʳʥʳש ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʦץʫ ʧʨʦʮʝʩʽ ײץʨʳʣסʘʥ ʢʝʟʜʝ 

ʩʘʨʘʣʘʫʜʳש ʰʝʢʪʽ ʥײʩץʘʩʳ. ʆʩʳʣʘʡʰʘ, ʤסײʘʣʽʤʜʝʨ װʰʽʥ ʤʘשʳʟʜʳ ʤʽʥʜʝʪ-

ʤʝʢʪʝʧʪʝ ʩʘʨʘʣʘʫʜʳ ʞװʟʝʛʝ ʘʩʳʨʫ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ᴅʨ ʩʘʙʘץʪʘ ʘʣʳʥסʘʥ ʙʽʣʽʤ 

ʙʦʡʳʥʰʘ ʪʝʩʪʽʣʝʫ ʤװʤʢʽʥʜʽʛʽ ʙʘʨ, ᴇʡʪʢʝʥʽ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʘʪʝʨʠʘʣʜʳש 

 ᴇʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳ ʪʽʟʙʝʛʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ שʳʤʜʘʨʜʳסײ ʨʳʣʳʤʳײץ

ʠʛʝʨʫ ʢᴇʧʪʝʛʝʥ ʙʘץʳʣʘʫ ʰʘʨʘʣʘʨʳʥ ץʘʞʝʪ ʝʪʝʜʽ. ɾʝʜʝʣ ʙʘץʳʣʘʫ ᴇʟʘʨʘ ʙʘץʳʣʘʫ, 

ᴇʟʽʥ-ᴇʟʽ ʙʘץʳʣʘʫ, ʪʝʩʪʽʣʝʫ ᴅʜʽʩʪʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʘʜʳ. ɼᴅʩʪװʨʣʽ 

ʩʘʙʘץʪʳ ײʡʳʤʜʘʩʪʳʨʫ ʘʷʩʳʥʜʘ ʤסײʘʣʽʤʛʝ ʙʽʣʽʤʜʝʛʽ ʦʣץʳʣʳץʪʘʨ ʤʝʥ 

ʢʝʤʰʽʣʽʢʪʝʨʜʽ ʘʥʳץʪʘʫ, ʦץʫʰʳʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʳש ʘʣסʘʥ ʙʽʣʽʤʜʝʨʽʥ 

ʦʙʲʝʢʪʠʚʪʽ ʙʘסʘʣʘʫ ץʠʳʥסʘ ʩʦסʘʜʳ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʪʝʩʪʽʣʝʫʜʽ ץʦʣʜʘʥסʘʥ ʢʝʟʜʝ 

ʦʨʳʥʜʘʣסʘʥ ʞײʤʳʩʪʳ ʪʝʢʩʝʨʫ ʞᴅʥʝ ʪʘʣʜʘʫ ʫʘץʳʪʳ ʝʜᴅʫʽʨ ץʳʩץʘʨʘʜʳ, ʘʣ ʪʝʩʪ 

ʥᴅʪʠʞʝʣʝʨʽ ʙʘסʜʘʨʣʘʤʘʤʝʥ ᴇשʜʝʣʝʪʽʥʜʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦץʫʰʳʣʘʨʜʳ 

ʙʘסʘʣʘʫʜʳש ʦʙʲʝʢʪʠʚʪʽʣʽʛʽ ʘʨʪʘʜʳ. ʆץʫʰʳ ʜʘ, ʤסײʘʣʽʤ ʜʝ ʪװʩʽʥʙʝʫʰʽʣʽʢʪʽץ שʘʡ 

ʢʝʟʝשʜʝ ʧʘʡʜʘ ʙʦʣסʘʥʳʥ ʢᴇʨʝʜʽ ʞᴅʥʝ ץʘʪʝʣʝʨʜʽ ʞʦʶ ʙʦʡʳʥʰʘ ʦʜʘʥ ᴅʨʽ ʽʩ-

ʰʘʨʘʣʘʨʜʳ ʞʦʩʧʘʨʣʘʡʜʳ. ʊʝʩʪ ʪʘʧʩʳʨʤʘʣʘʨʳʥ ʦʨʳʥʜʘסʘʥʥʘʥ ʢʝʡʽʥ ʘʚʪʦʤʘʪʪʳ 
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ʪװʨʜʝ ʙʝʣʛʽ ץʦʡʳʣʘʜʳ, ʦʣ ʵʣʝʢʪʨʦʥʜʳ ʞʫʨʥʘʣסʘ ʝʥʛʽʟʽʣʝʜʽ, ʙײʣ ʧᴅʥʛʝ ʫʘץʳʪʪʳ 

ʘʡʪʘʨʣʳץʪʘʡ װʥʝʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ [2]. 

ʄʘʪʝʤʘʪʠʢʘ ʩʘʙʘץʪʘʨʳʥʜʘ ɸʂʊ-ʥʳ ץʦʣʜʘʥʫ ʪᴅʞʽʨʠʙʝʩʽ ʛʝʦʤʝʪʨʠʷ, 

ʩʪʝʨʝʦʤʝʪʨʠʷ ʩʘʙʘץʪʘʨʳ, ʬʫʥʢʮʠʷʣʘʨ ʤʝʥ ʛʨʘʬʠʢʪʝʨʜʽ ʟʝʨʪʪʝʫʜʝʛʽ ʘʣʛʝʙʨʘ 

ʩʘʙʘץʪʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʤʝʢʪʝʧ ʦץʫʣʳץʪʘʨʳʥʘʥ ʪʳʩ ʤʘʪʝʨʠʘʣסʘ ʘʨʥʘʣסʘʥ ʩʘʙʘץʪʘʨ 

ʝש ʪʠʽʤʜʽ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ. ʂʦʤʧʴʶʪʝʨʣʽʢ ʩʳʥʳʧ ʧʝʥ ʠʥʪʝʨʘʢʪʠʚʪʽ ʪʘץʪʘʥʳ 

ʧʘʡʜʘʣʘʥʫ ʩʘʙʘץʪʳש ʪʠʽʤʜʽʣʽʛʽʥ ʙʽʨʥʝʰʝ ʨʝʪ ʘʨʪʪʳʨʘʜʳ, ᴇʡʪʢʝʥʽ ʤʝʥʽש ʦʡʳʤʰʘ, 

ʤʫʣʴʪʠʤʝʜʠʷʣʳײץ ץʨʘʣʜʘʨ ʪʘʙʠסʘʪʳ ʙʦʡʳʥʰʘ ʠʥʪʝʨʘʢʪʠʚʪʽ, ʩʦʥʜʳץʪʘʥ ʦץʫʰʳ 

ʪʝʢ ʧʘʩʩʠʚʪʽ ʢᴇʨʝʨʤʝʥ ʥʝʤʝʩʝ ʪʳשʜʘʫʰʳ ʙʦʣʘ ʘʣʤʘʡʜʳ, ʙʽʨʘץ ʦץʫ ʧʨʦʮʝʩʽʥʝ 

ʙʝʣʩʝʥʜʽ ץʘʪʳʩʘʜʳ. ʄʫʣʴʪʠʤʝʜʠʷʣʳץ ʞᴅʥʝ ʠʥʪʝʨʘʢʪʠʚʪʽ ʞʘʙʜʳץʪʘʨʤʝʥ ʞײʤʳʩ 

ʤʝʢʪʝʧ ʦץʫʰʳʣʘʨʳʥʳש ʧᴅʥʛʝ ʜʝʛʝʥ ץʳʟʳסʫʰʳʣʳסʳʥ ʘʨʪʪʳʨʘʜʳ, ʢʦʤʧʴʶʪʝʨʣʽʢ 

 ʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʤʘʪʝʨʠʘʣʜʳ ʙʝʨʫ ʞᴅʥʝװʘ ʤסʨʫײץ ץʪʳ ʩʘʙʘץʳʟʳץ ʦʣʜʘʫʤʝʥץ

ʠʛʝʨʫ ʧʨʦʮʝʩʪʝʨʽʥʽש ʢᴇʨʥʝʢʽʣʽʛʽ ʤʝʥ ʜʠʥʘʤʠʢʘʩʳʥ ʘʨʪʪʳʨʘʜʳ, ʝש ʙʘʩʪʳʩʳ, 

ʞʝʜʝʣ ʢʝʨʽ ʙʘʡʣʘʥʳʩ ʦʨʥʘʪʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ ð ʥᴅʪʠʞʝ ʙʽʨʜʝʥ ʢᴇʨʽʥʝʜʽ, 

ʤʘʪʝʨʠʘʣ ʠʛʝʨʽʣʛʝʥ ʥʝʤʝʩʝ ʞʦץ. ᴄʨʠʥʝ, ʩʘʙʘץʪʳש ʪʠʽʤʜʽʣʽʛʽ ʢᴇʙʽʥʝʩʝ ʊפʆ 

 שʫʰʳʣʘʨʜʳץʩʦʥʳʤʝʥ ʙʽʨʛʝ ʦ ץʘ ʙʘʡʣʘʥʳʩʪʳ, ʙʽʨʘסʦʣʜʘʥʫץ ʨʘʣʜʘʨʳʥײץ

ʜʝʥʩʘʫʣʳסʳ ʪʫʨʘʣʳ ʝʩʪʝ ʩʘץʪʘʫ ʢʝʨʝʢ [3].  

ʆʩʳʣʘʡʰʘ, ɸʂʊ ײץʨʘʣʜʘʨʳʥ ʧʘʡʜʘʣʘʥʫ ʦץʫʰʳʣʘʨʜʳ ʦץʳʪʫʜʘ ʩʘʨʘʣʘʥסʘʥ 

ʞᴅʥʝ ʜʘʨʘʣʘʥסʘʥ ʪᴅʩʽʣʜʽ ʞװʟʝʛʝ ʘʩʳʨʫ װʰʽʥ ʙʝʣʩʝʥʜʽ ʊᴅʫʝʣʩʽʟ ʦץʫ ץʳʟʤʝʪʽʥ 

 ʙʽʨ ᴅʜʽʩʽ שʪʘʡʣʘʥʜʳʨʫʜʳשʫ ʧʨʦʮʝʩʽʥ ʦץʳʣʳ ʦץʜʘʡ ʞʘʩʘʫ ʘʨסʘ ʞʘסʡʳʤʜʘʩʪʳʨʫײ

ʝʢʝʥʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɸʂʊ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʤסײʘʣʽʤ ʙʽʣʽʤ 

ʙʝʨʽʧ ץʘʥʘ ץʦʡʤʘʡʜʳ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʦʣʘʨʜʳש ʰʝʢʘʨʘʣʘʨʳʥ ʢᴇʨʩʝʪʝʜʽ, 

ʦץʫʰʳʣʘʨסʘ ʘץʧʘʨʘʪʪʳ ᴇשʜʝʫ ᴅʜʽʩʪʝʨʽʥ, ᴅʨʪװʨʣʽ ץʳʟʤʝʪ ʪװʨʣʝʨʽʥ װʡʨʝʪʝʜʽ; 

ʦץʫʰʳʥʳ ʟʝʨʪʪʝʣʝʪʽʥ ʢʫʨʩʪʘʥ ʪʳʩ ʰʝʰʽʤʜʝʨʽ ʙʘʨ ʤᴅʩʝʣʝʣʝʨʤʝʥ ʙʝʪʧʝ-ʙʝʪ 

ʢʝʣʝʜʽ, ʙײʣ ʦʣʘʨʜʳ ʩʪʘʥʜʘʨʪʪʳ ʝʤʝʩ ʰʝʰʽʤʜʝʨʜʽ ʽʟʜʝʫʛʝ, ᴇʟʽʥ-ᴇʟʽ ʪᴅʨʙʠʝʣʝʫʛʝ 

ʙʘסʳʪʪʘʡʜʳ; ʦʩʳʥʜʘʡ ʞײʤʳʩʪʳש ʘʨץʘʩʳʥʜʘ ʩʪʫʜʝʥʪ ʤװʤʢʽʥʜʽʛʽʥʰʝ ʘʰʳʣʳʧ, 

ᴇʟʽʥʽש ʙʘʨʣʳץ ʤװʤʢʽʥʜʽʢʪʝʨʽ ʤʝʥ ץʘʙʽʣʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʝ ʘʣʘʜʳ, ᴇʟʽʥʽש ʪʘʣʘʥʪʳʥ 

ʢᴇʨʩʝʪʝ ʞᴅʥʝ ʜʘʤʳʪʘ ʘʣʘʜʳ. ɽש ʙʘʩʪʳʩʳ-ᴇʟʽשʽʟʜʽ ʪʘʙʫ, ʦʥʳש ʤʘשʳʟʜʳʣʳסʳʥ 

ʩʝʟʽʥʫ ʞᴅʥʝ ʦʥʳש ʦʡʣʘʫסʘ, ʞʘʩʘʫסʘ, ʞʘשʘʩʳʥ ʞʘʩʘʫסʘ ץʘʙʽʣʝʪʪʽ ʘʜʘʤ ʝʢʝʥʽʥ 

ʪװʩʽʥʫ.  
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ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʤʘʛʠʩʪʨ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄʝʢʝʤʦʚ ɸ.ʄ. 

ʋʥʠʚʝʨʩʠʪʝʪ ʄʠʨʘʩ, ʛ. ʐʳʤʢʝʥʪ, ʂʘʟʘʭʩʪʘʥ 

 

ʊϮʡʽʥ: ʄʘϨʘʣʘʜʘ ʤϸʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ ʞϸʥʝ ʤϸʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ ʙʘʩϨʘʨʫ ʞϮʡʝʣʝʨʽ 

ʪʫʨʘʣʳ ʥʝʛʽʟʛʽ ϰϤʳʤʜʘʨ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ɼʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʳϬ ʞʽʢʪʝʣʫʽ ʟʝʨʪʪʝʣʜʽ, 

ʜʝʨʝʢʪʝʨ ʤʦʜʝʣʴʜʝʨʽʥʽϬ ʘʨʪʳϨʰʳʣʳϨʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʘʥʳϨʪʘʣʜʳ. ʄϸʣʽʤʝʪʪʝʨ 

ʙʘʟʘʩʳʥ ʙʘʩϨʘʨʫʜʳϬ ʟʘʤʘʥʘʫʠ ʞϮʡʝʣʝʨʽ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

Peʟʶʤe: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʦ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʀʟʫʯʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ, ʚʳʷʚʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ. 

 

Modern Database Management Systems (DBMS) are software designed to 

create, manage and organize data storage in a database. They provide efficient access, 

updating, protection and organization of data, as well as allow you to maintain data 

integrity and security. DBMS has undergone significant changes in recent years, 

including new approaches to data processing, scalability support, high availability 

and integration with cloud technologies[1]. 

Here are a few categories and types of modern DBMS: 

1. Relational database Management Systems (SQL) 

Relational databases remain the most popular type of DBMS, especially for 

transactional applications. The data is stored in tables, and a structured SQL query 

language is used to work with them. 

Examples: 

MySQL is a popular free DBMS used for web development. 

PostgreSQL is an open source objectðrelational database system that supports 

advanced features. 

Oracle Database is one of the most powerful and fullðfeatured DBMS with 

great capabilities for enterprise solutions. 

Microsoft SQL Server is a Microsoft database management system that is often 

used in corporate environments, especially in applications built on .NET. 

Features: 

Support for ACID transactions (atomicity, consistency, isolation, durability). 

Use indexes to speed up the search. 

Scaling capabilities (e.g. replication, sharding). 

2. NoSQL DBMS 

NoSQL systems are focused on working with unstructured data or with data 

that is difficult or impossible to organize in tables. These databases can be more 

flexible and scalable than relational databases. 

Types of NoSQL DBMS: 

Document-oriented (e.g. MongoDB, CouchDB): Data is stored as documents 

(e.g. JSON or BSON). 
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Key-value (for example, Redis, DynamoDB): data is stored as key-value pairs, 

convenient for caching. 

Graph (for example, Neo4j, ArangoDB): specialized for working with data 

represented as graphs (vertices and edges). 

Columnar (for example, Cassandra, HBase): data is stored as columns, not 

rows, which is effective for working with large amounts of data. 

Features: 

Ease of scaling, especially horizontal. 

High performance when working with large amounts of data. 

Flexibility of the data structure, the ability to store unstructured data. 

3. DBMS for big data (Big Data) 

These systems are specifically designed for processing and analyzing large 

amounts of data, often in distributed computing environments[2]. 

Examples: 

Apache Hadoop is a framework for processing and storing data in a distributed 

environment. 

Apache Spark is a system for processing big data in real time, with support for 

machine learning and data analysis. 

Google BigQuery is a cloudðbased database for real-time big data analysis. 

Features: 

Working with data that does not fit into one machine. 

The use of distributed computing and data storage. 

Support for analytical queries and real-time data processing. 

4. Cloud databases 

With the development of cloud technologies and infrastructure, many 

organizations have started using cloud databases. They offer advantages in the form 

of flexibility, scalability and simplified management. 

Examples: 

Amazon RDS is a managed database from AWS that supports MySQL, 

PostgreSQL, Oracle and SQL Server. 

Google Cloud SQL is a similar solution from Google for working with 

relational databases. 

Azure SQL Database is the cloud version of SQL Server from Microsoft. 

Firebase Realtime Database is a cloudðbased NoSQL database for mobile 

applications from Google. 

Features: 

Easy to scale and flexible. 

Infrastructure management and automatic backups. 

High availability and fault tolerance. 

5. Hybrid and multi-modal DBMS 

Many modern DBMSs offer the ability to work with different types of data 

within a single solution, supporting multiple data models such as relational, graph, 

document-oriented, and others. 

Examples: 
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Couchbase is a DBMS that supports both document-oriented and key-value 

models. 

ArangoDB is a multi-modal DBMS that supports graphs, documents, and key-

value. 

OrientDB is another example of a multiðmodal database that supports 

relational and graph models. 

6. DBMS for real-time transaction processing 

Specialized databases have been developed for applications that require real-

time transaction processing (for example, financial systems). 

Examples: 

VoltDB is a DBMS designed to work with realðtime transactions. 

Apache Kafka ð although it is not a classic DBMS, Kafka is used to process 

streaming data in real time. 

Features: 

High performance and low latency when processing transactions. 

Support for processing large data streams in real time. 

Trends in the development of DBMS 

Scalability and fault tolerance. More and more DBMS support horizontal 

scaling and data replication to ensure high availability. 

Cloud technologies. Most modern DBMS are focused on working in cloud 

environments, offering automatic management and scaling. 

Integration with machine learning and artificial intelligence. Some DBMS 

already include built-in capabilities for data analysis using AI/ML. 

Flexibility of data storage. New data models and opportunities for working 

with unstructured data are becoming increasingly important. 

Data segmentation. The division of data into zones (for example, hot, warm 

and cold data) is becoming important for the effective management of large amounts 

of information. 

Unlike a database, a database management system allows you to organize 

efficient access to and processing of this data. Among the numerous database 

management systems are: Microsoft Access; MS SQL, MS SQL Server[3]. 

SQL Server (Microsoft) 

The first version of Microsoft SQL Server, a joint product of Microsoft and 

Sybase, released in 1989, was developed for the OS platform/2. Subsequent versions 

of this database server were designed for the Windows platform(fig.1).  

 

 
 

Figure 1 - Microsoft SQL Server 
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Microsoft SQL Server is characterized by increased scalability and 

performance[4]. It allows you to use several servers running simultaneously on one 

computer, supports the creation of clusters, parallel computing in multiprocessor 

systems, and distributed queries. Microsoft SQL Server administration tools are 

considered to be among the simplest and most convenient. Among the data access 

mechanisms, this product supports ODBC, OLE DB/ADO, ADO .NET. The most 

important characteristics of this DBMS are: 

- ease of administration; 

- performance and functionality of the DBMS server mechanism; 

- availability of remote access facilities. 

Characteristics of Oracle DB2 SQL Server 

Microsoft Access is a relational database management system from Microsoft 

Corporation that has a wide range of functions, including related queries, 

communication with external tables and databases. Using the built-in VBA language, 

you can create database applications.  

MySQL is a free relational database management system. MySQL is developed 

and supported by Oracle Corporation, which has acquired the rights to the trademark 

together with Sun Microsystems, which was previously acquired by the Swedish 

company MySQL AB. MySQL functionality can be extended by user request, which 

is provided by the availability of a replication mechanism. 

Modern DBMS systems continue to evolve, taking into account user 

requirements for performance, security, availability and processing of increasingly 

complex and large-scale data. 
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Summary: Implementation of a system for regulating the nitrate content and measuring the 

concentration of nitrate ions in uranium-containing and desorbing solutions. 

 

ʈʘʟʨʘʙʦʪʢʘ ʛʠʜʨʦʛʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʨʘʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ 

ʙʝʜʥʳʤʠ ʨʫʜʘʤʠ, ʩ ʥʠʟʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʧʦʣʝʟʥʫʶ ʧʣʦʱʘʜʴ 

ʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʚ ʩʣʦʞʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʛʝʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʧʦʜʟʝʤʥʦʛʦ 

ʩʢʚʘʞʠʥʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ (ʇʉɺ) ʫʨʘʥʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʛʦʨʥʦʨʫʜʥʫʶ ʤʘʩʩʫ 

ʟʘʢʘʯʠʚʘʝʪʩʷ ʚʳʱʝʣʘʯʠʚʘʶʱʠʡ ʨʘʩʪʚʦʨ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʨʘʩʪʚʦʨʷʶʱʠʡ 

ʩʦʝʜʠʥʝʥʠʷ ʫʨʘʥʘ ʠ ʠʟʚʣʝʢʘʝʤʳʡ ʦʙʨʘʪʥʦ ʢʘʢ ʧʨʦʜʫʢʪʠʚʥʳʡ ʨʘʩʪʚʦʨ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʨʙʮʠʶ 

ʫʨʘʥʘ ʥʘ ʩʠʣʴʥʦʦʩʥʦʚʥʦʤ ʘʥʠʦʥʠʪʝ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʦʨʥʳʭ 

ʩʦʨʙʮʠʦʥʥʳʭ ʢʦʣʦʥʥʘʭ ʟʘ ʩʯʝʪ ʤʘʩʩʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʦʡ. ʉʣʝʜʫʶʱʠʭ ʵʪʘʧ ï ʵʪʦ 

ʜʝʩʦʨʙʮʠʷ ʫʨʘʥʘ ʠʟ ʥʘʩʳʱʝʥʥʦʡ ʩʤʦʣʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʪʦʚʘʨʥʦʛʦ ʜʝʩʦʨʙʘʪʘ ʠ 

ʨʝʛʝʥʝʨʠʨʦʚʘʥʥʦʡ ʩʤʦʣʳ. 

ʇʨʦʮʝʩʩ ʜʝʩʦʨʙʮʠʠ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʘʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʥʝʩʢʦʣʴʢʠʭ 

ʩʪʘʜʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, ʢʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʜʝʩʦʨʙʠʨʫʶʱʠʡ ʨʘʩʪʚʦʨ (ɼʉ). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʩʥʦʚʘʥ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʠʪʨʘʪ 

ʠʦʥʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʜʝʨʩʦʨʙʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʟʘʤʝʱʘʪʴ ʠ ʚʳʪʝʩʥʷʪʴ 

ʩʦʝʜʠʥʝʥʠʷ ʫʨʘʥʘ ʠʟ ʩʪʨʫʢʪʫʨʳ 

ʠʦʥʦʦʙʤʝʥʥʦʡ ʩʤʦʣʳ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʩʦʟʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʦʣʫʯʘʝʤʳʡ ʧʨʠ ʨʝʛʝʥʝʨʘʮʠʠ ʩʤʦʣʳ 

ʥʠʪʨʘʪ ʩʦʜʝʨʞʘʱʠʡ ʨʘʩʪʚʦʨ, ʪ.ʥ. 

ʤʘʪʦʯʥʠʢ ʜʝʥʠʪʨʘʮʠʠ (ʄɼʅ) ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ 50-60 ʛ/ʣ NO3 ʠ ʩʫʭʘʷ 

ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ (NH4NO3), ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʥʘ ʩʢʣʘʜʝ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ 

ʛʦʪʦʚʠʪʩʷ ʥʘʩʳʱʝʥʥʳʡ ʧʦ ʥʠʪʨʘʪʘʤ 

ʨʘʩʪʚʦʨ. ʕʪʦʪ ʨʘʩʪʚʦʨ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʦʫʢʨʝʧʣʷʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

80é120 ʤʛ/ʣ NO3, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʄɼʅ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 85é95 ʤʛ/ʣ NO3. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʝʩʦʨʙʮʠʠ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʠʛʦʪʦʚʣʝʥʠʝ ɼʈ ʩ ʪʦʯʥʦ ʟʘʜʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦ ʥʠʪʨʘʪʫ. ʆʪʢʣʦʥʝʥʠʝ ʚ 

ʤʝʥʴʰʫʶ ʩʪʦʨʦʥʫ ʦʪ ʮʝʣʝʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʥʠʞʘʝʪ ʚʳʭʦʜ ʫʨʘʥʘ ʧʨʠ 

ʜʝʨʩʦʙʮʠʠ ʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʦʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʡ ʦʙʲʝʤ ɼʈ. 

ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʧʨʦʠʩʭʦʜʠʪ ʧʨʷʤʘʷ ʧʦʪʝʨʷ ʘʤʤʠʘʯʥʦʡ 

ʩʝʣʠʪʨʳ.  
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ʇʦ ʧʨʠʯʠʥʝ ʥʝʧʦʩʪʦʷʥʩʪʚʘ ʩʦʩʪʘʚʘ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ɼʈ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟʙʝʞʘʪʴ ʢʦʥʪʨʦʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʥʝʣʴʟʷ, ʥʦ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʟʤʝʨʝʥʠʷ ʪʨʫʜʦʸʤʢʠ ʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ 

ʨʘʩʪʚʦʨʘ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʩʤʝʰʠʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ çʍʦʨʘʩʘʥ-Uè ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʥʝʜʨʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʣʘʩʩʘ. 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʠʟʤʝʨʝʥʠʷ 

ʇʨʠʤʝʥʷʝʤʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʪʨʘʪʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʨʘʪʥʦʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʝ ʪʠʪʨʦʚʘʥʠʝ, ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʥʠʪʨʘʪ ʩʥʘʯʘʣʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʨʘʩʪʚʦʨʦʤ ʩʦʣʠ ʞʝʣʝʟʘ (II) 

ʜʦ ʦʢʩʠʜʘ ʘʟʦʪʘ (II) ʠ ʟʘʪʝʤ ʠʟʙʳʪʦʢ ʞʝʣʝʟʘ (II) ʪʠʪʨʫʶʪ ʨʘʩʪʚʦʨʦʤ ʜʠʭʨʦʤʘʪʘ 

ʢʘʣʠʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʪʘʢ ʢʘʢ 

ʧʝʨʚʘʷ ʩʪʘʜʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʠʧʷʯʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʭʣʘʞʜʝʥʠʝ ʧʨʦʙʳ. ʕʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʠ ʫʜʦʨʦʞʘʝʪ ʢʦʥʩʪʨʫʢʮʠʶ ʘʥʘʣʠʟʘʪʦʨʘ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʤʝʥʴʰʝ, ʯʝʤ 20-25 ʤʠʥ, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩʦ ʚʨʝʤʝʥʝʤ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʠʢʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʦʙʲʝʤ ʪʦʢʩʠʯʥʳʭ ʦʪʭʦʜʦʚ ʠ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʨʝʘʛʝʥʪʦʚ. 

ʂʣʘʩʩʠʯʝʩʢʠʝ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʪʨʘʪʦʚ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʢʘʢ ʧʨʷʤʫʶ ʨʝʘʢʮʠʶ ʩ ʩʘʣʠʮʠʣʦʚʦʡ, ʭʨʦʤʦʪʨʦʧʦʚʦʡ ʠʣʠ 

ʬʝʥʦʣʜʠʩʫʣʴʬʦʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, ʪʘʢ ʠ ʙʦʣʝʝ ʪʦʯʥʳʝ ʤʝʪʦʜʳ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʜʦ ʥʠʪʨʠʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʢʮʠʝʡ ʩ ʩʫʣʴʬʘʥʠʣʦʚʦʡ 

ʢʠʩʣʦʪʦʡ ʠʣʠ 4-ʘʤʠʥʙʝʥʟʦʣ-ʩʫʣʴʬʦʥʘʤʠʥʦʤ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʘʥʘʣʠʟʘʪʦʨʳ ʥʘ 

ʠʭ ʦʩʥʦʚʝ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʠ ʠ ʦʙʱʠʤ ʭ ʥʝʜʦʩʪʘʪʢʦʤ, ʧʦʤʠʤʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʨʝʤʝʥʠ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʙʘʚʣʝʥʠʷ ʧʨʠʤʝʨʥʦ ʚ 

100000 ʨʘʟ, ʯʪʦ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪ ʦʰʠʙʢʫ ʤʝʪʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ, ʠʟʚʝʩʪʥʳʡ, ʥʦ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʠʪʨʘʪ-ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʪʘʢʞʝ ʧʣʦʭʦ ʧʨʠʤʝʥʠʤ ʜʣʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦ ʧʨʠʯʠʥʝ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦʜʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʛʦ ʚ ʝʛʦ ʢʘʣʠʙʨʦʚʢʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʝʜ ʢʘʞʜʳʤ ʠʟʤʝʨʝʥʠʝʤ. ɼʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʘʟʙʘʚʣʝʥʠʷ ʧʨʦʙʳ, ʥʦ ʨʝʛʫʣʠʨʦʚʢʠ ʨʅ. ɸ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʨʝʩʫʨʩ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʟʘʤʝʥʳ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʚ ʛʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʧʨʷʤʦʡ ʬʦʪʦʤʝʪʨʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʩʚʦʡʩʪʚʦ ʥʠʪʨʘʪ ʠʦʥʦʚ ʧʦʛʣʦʱʘʪʴ ʠʟʣʫʯʝʥʠʝ ʚ ʋʌ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʘʧʨʷʤʫʶ ʠʟʤʝʨʷʪʴ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ ʚ ʨʘʩʪʚʦʨʘʭ. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʩʝʨʚʠʩ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʯʠʪʢʠ 

ʦʧʪʠʢʠ ʜʝʣʘʝʪ ʵʪʠ ʜʘʪʯʠʢʠ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ 

ʩʦʜʝʨʞʘʥʠʷ ʥʠʪʨʘʪʦʚ. ʀʤʝʥʥʦ ʵʪʦʪ ʤʝʪʦʜ ʚ ʚʘʨʠʘʥʪʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʜʘʪʯʠʢʘ 

WTW NitraVis NOx ʙʳʣ ʚʳʙʨʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ 
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ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʨʝʰʝʥʠʷ ʦʪ WTW ʷʚʣʷʣʩʷ 2-ʭ ʣʝʪʥʠʡ ʛʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʠ 

ʥʘʣʠʯʠʝ ʛʦʩʧʦʚʝʨʢʠ. 

ɺʨʝʤʷ ʘʥʘʣʠʟʘ ʜʣʷ ʪʘʢʠʭ ʜʘʪʯʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 1 ʤʠʥʫʪʳ, ʥʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʦʜʛʦʪʦʚʢʫ ʧʨʦʙʳ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʤʦʜʫʣʴ ʨʘʟʙʘʚʣʝʥʠʷ DELIS. 

ʆʧʳʪʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ɺ ʧʨʦʮʝʩʩʝ ʦʧʳʪʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʥʠʪʨʘʪʦʚ ʪʝʯʝʥʠʝ 2022-23 ʛʦʜʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʧʪʠʯʝʩʢʠʡ ʜʘʪʯʠʢ WTW ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʧʦʢʘʟʘʥʠʡ, ʘ 

ʩʠʩʪʝʤʘ ʨʘʟʙʘʚʣʝʥʠʷ ʩ ʮʠʢʣʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʭʦʜʠʤʦʩʪʴ ʩ ʜʘʥʥʳʤʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ. ʆʜʥʘʢʦ ʮʠʢʣ ʨʘʟʙʘʚʣʝʥʠʷ 

ʩʠʩʪʝʤʳ DELIS-1000, ʩʦʩʪʘʚʣʷʶʱʠʡ 15 ʤʠʥ, ʦʢʘʟʘʣʩʷ ʩʣʠʰʢʦʤ ʜʣʠʪʝʣʴʥʳʤ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʜʝʩʦʨʙʠʨʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʦʩʪʘʚʝ ʤʘʪʦʯʥʠʢʘ ʜʝʥʠʪʨʘʮʠʠ ʩʦʣʠ ʫʨʘʥʘ ʠ 

ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ ʦʙʨʘʟʦʚʳʚʘʣʠ ʥʘ ʦʧʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʜʘʪʯʠʢʘ ʦʪʣʦʞʝʥʠʷ, 

ʪʨʝʙʫʶʱʠʝ ʝʞʝʥʝʜʝʣʴʥʦʡ ʦʯʠʩʪʢʠ ʨʘʩʪʚʦʨʦʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʜʘʯʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʜʳ ʢʣʘʧʘʥʘ ʠʟ ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʦʡ 

ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ ʦʢʘʟʘʣʠʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʪʦʡʢʠʤʠ ʠ ʧʦʪʨʝʙʦʚʘʣʠ ʟʘʤʝʥʳ 

ʯʝʨʝʟ 18 ʤʝʩʷʮʝʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʍʦʨʘʩʘʥ-U ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʟʘʜʘʯʘ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʜʦ 5 ʤʠʥʫʪ, ʧʝʨʝʡʪʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʠ ʩʪʦʡʢʠʭ ʢʣʘʧʘʥʦʚ ʠ ʜʦʧʦʣʥʠʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʫʶ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ 

ʦʯʠʩʪʢʫ ʜʦʟʠʨʦʚʘʥʠʝʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ ʩ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ. ɺ ʨʘʤʢʘʭ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʟʘʤʝʥʝ ʩʠʩʪʝʤʳ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʥʘ 

ʪʨʝʭʢʘʥʘʣʴʥʫʶ ʚʝʨʩʠʶ DELIS-1003 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ WTW, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʛʦ ʧʦʣʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʪʘ ʚʭʦʜʠʪ: 

¶ ʜʘʪʯʠʢ WTW NitraVis (NOx) 701 IQ, ʠʟʤʝʨʷʶʱʠʡ ʜʦ 500 ʤʛ/ʣ ʥʠʪʨʘʪʦʚ 

¶ ʢʦʥʪʨʦʣʣʝʨ WTW ʩʝʨʠʠ IQ 

¶ 3-ʭ ʢʘʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʙʘʚʣʝʥʠʷ DELIS-1003 

 

 

 

ʄʦʜʫʣʴ DELIS-1003 ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʝʮʠʟʠʦʥʥʦʛʦ 

ʨʘʟʙʘʚʣʝʥʠʷ ʚ 350 ʨʘʟ (ʜʦʩʪʫʧʥʳʡ ʠʥʪʝʨʚʘʣ 

ʦʪ 250 ʜʦ 1000) ʪʨʝʭ ʧʦʪʦʢʦʚ ʭʠʤʠʯʝʩʢʠ 

ʘʛʨʝʩʩʠʚʥʳʭ ʧʨʦʙ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʜʘʪʯʠʢʘ ʥʠʪʨʘʪʦʚ. ɼʣʷ ʨʘʙʦʪʳ ʩʦʙʨʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ 


