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SECTION 1. DIGITAL ECONOMY: TOOLS, MODELS AND METHODS / ʉɽʂʎɯʗ 1. 

ʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ: ɯʅʉʊʈʋʄɽʅʊʀ, ʄʆɼɽʃɯ ʊɸ ʄɽʊʆɼʀ 

 

ʋɼʂ 004.942:658.8 

ʄʆɼɽʃʖɺɸʅʅʗ ʇʆɺɽɼɯʅʂʀ ʉʇʆɾʀɺɸʏɯɺ ʅɸ ʆʉʅʆɺɯ ʄɽʊʆɼɯɺ 

ɯʅʊɽʈʅɽʊ-ʄɸʈʂɽʊʀʅɻʋ 

ɸʥʪʦʥʝʥʢʦ ɺ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʟaʛaʣʴʥa ʢiʣʴʢicʪʴ ʚiʜʚiʜʫʚaʯiʚ Iʥʪepʥeʪʫ ʧʦʩʪʽʡʥʦ 

ʟpocʪaʻ, ʚiʥ cʪaʻ ʯʫʜoʚʠʤ ʢaʥaʣoʤ ʧpoʜaʞiʚ. Iʥʪepʥeʪ ʜaʻ ʤoʞʣʠʚicʪʴ ʢoʤʧaʥiʷʤ ʧpeʜcʪaʚʠʪʠ 

cʚoʶ ʧpoʜʫʢʮiʶ ʥa cʚiʪoʚoʤʫ ʪʘ ʚʽʪʯʠʟʥʷʥʦʤʫ pʠʥʢʫ, ʟʥaʯʥo ʟʥʠʟʠʚʰʠ ʚapʪicʪʴ ʧʨʦʜʫʢʪʫ ʯʠ 

ʧʦʩʣʫʛʠ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʧʦʩʪʽʡʥʠʡ ʧoʧʠʪ ʪa ʧpoʧoʟʠʮiʶ ʥa cʪʚopeʥʠʭ ʥʠʤʠ ʢaʥaʣaʭ, 

oʙcʣʫʛoʚʫʚaʪʠ ʢʣiʻʥʪiʚ ʥa piʚʥi ʚ ʟʨʫʯʥʦʤʫ ʜʣʷ ʥʠʭ ʬʦʨʤʘʪʽ, ʚʠʭoʜʠʪʠ ʥa pʠʥʢʠ, ʷʢi paʥiʰe ʙʫʣʠ 

ʥeʜocʪʫʧʥi ʯepeʟ ʛeoʛpaʬiʯʥi ʧpʠʯʠʥʠ, a ʪaʢoʞ ʜʣʷ cʪʚopeʥʥʷ ʥoʚʠʭ pʠʥʢiʚ ʧpaʮi ʪa ʬiʥaʥcoʚʠʭ 

pʠʥʢiʚ, ʥoʚʠʭ ʬopʤ ʜoʭoʜʫ ʜʣʷ ʛpoʤaʜʷʥ i, ʥapeʰʪi, ʜʣʷ ʚʠʚʯeʥʥʷ ʧpʠpoʜʠ ʾʭʥiʭ poʙoʯʠʭ ʤicʮʴ. 

Cʪʘʪʠʩʪʠʢʘ ʚʢʘʟʫʻ ʥʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʽʥʪʝʨʥʝʪ-ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʩʚʽʪʽ 10,70%. ɿʘ Garther 

ʜʘʥʠʤʠ 2022 ʨʦʢʫ ʧʦʥʘʜ 69%  ʥʘʩʝʣʝʥʥʷ ʚ ʩʚʽʪʽ ʻ ʘʢʪʠʚʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʘ 

ʦʪʞʝ ʘʢʪʠʚʥʦ ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ʥʝʦʙʭʽʜʥʦʾ ʾʤ ʽʥʬʦʨʤʘʮʽʾ, ʧʝʨʝʛʣʷʜʘʶʪʴ ʩʪʨʽʯʢʠ ʥʦʚʠʥ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʫ. 

 
ʈʠʩ. 1 ʂʽʣʴʢʽʩʪʴ ʽʥʪʝʨʥʝʪ ʢʦʨʠʩʪʫʚʘʯʽʚ(ʤʣʨʜ. ʦʩʽʙ) 

ɸʢʪʫʘʣʴʥʦʶ ʻ ʜʘʥʘ ʪʝʤʘ ʽ ʫ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʋʢʨʘʾʥʠ ʟʤʘʛʘʶʪʴʩʷ ʟʘ ʫʚʘʛʫ ʪʘ ʚʠʙʽʨ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ 

ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʧʨʠʚʝʨʪʘʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʩʪʫʜʝʥʪʽʚ. ɿʘʨʘʟ ʚʩʝ ʙʽʣʴʰʝ 

ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʧʝʨʝʭʦʜʷʪʴ ʚ ʦʥʣʘʡʥ ʘʙʦ ʟʤʽʰʘʥʠʡ ʬʦʨʤʘʪ, ʪʦʤʫ ʩʧʦʞʠʚʘʯʽ ʰʫʢʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʠʭ ʩʘʤʝ ʚ ʽʥʪʝʨʥʝʪʽ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʤʘʪʠ ʝʬʝʢʪʠʚʥʫ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʮʠʬʨʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʊʘʢʦʞ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʦʜʘʻ ʧʠʪʘʥʥʷ ʦʩʚʽʪʥʴʦʾ ʤʽʛʨʘʮʽʾ ʜʦ ʢʨʘʾʥ ʉʭʽʜʥʦʾ ʪʘ ɿʘʭʽʜʥʦʾ 

ɭʚʨʦʧʠ, ʜʘʣʝʢʦʛʦ ʟʘʨʫʙʽʞʞʷ. ʂʦʞʝʥ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʋʢʨʘʾʥʠ ʟʦʙʦʚôʷʟʘʥʠʡ ʤʘʪʠ ʚʩʽ 

ʦʬʽʮʽʡʥʠʡ ʩʘʡʪ, ʱʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚ ʨʝʻʩʪʨʽ ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ɭɼɽɹʆ, ʧʦʨʷʜ ʟ 

ʪʠʤ ʙʽʣʴʰ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʩʚʦʾʤʠ ʩʪʝʡʭʦʣʜʝʨʘʤʠ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ ʪʘ ʤʝʩʝʜʞʝʨʠ. 

Facebook ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʚʽʢʦʚʦʾ 

ʢʘʪʝʛʦʨʽʾ 24-54 ʨʦʢʠ, Instagram  - ʜʣʷ ʚʽʢʦʚʦʾ ʢʘʪʝʛʦʨʽʾ ʜʦ 35 ʨʦʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʣʴʦʚʦʛʦ 

ʨʝʢʣʘʤʫʚʘʥʥʷ ʥʘ ʮʠʭ ʧʣʘʪʬʦʨʤʘʭ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʣʫʯʝʥʥʷ ʘʙʽʪʫʨʽʻʥʪʽʚ. 

ʇʣʘʪʬʦʨʤʠ ʻ ʜʦʩʠʪʴ ʟʨʫʯʥʦʶ ʜʣʷ ʪʘʨʛʝʪʦʚʘʥʦʾ ʘʫʜʠʪʦʨʽʾ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʽʢ, ʩʪʘʪʴ, ʛʝʦʛʨʘʬʽʶ,  

ʽʥʪʝʨʝʩʠ, ʪʠʧʦʚʫ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʥʪʝʨʥʦʤ ʪʦʱʦ. ɭ ʧʨʦʜʫʢʪʘʤʠ ʢʦʤʧʘʥʽʾ ʄʝta. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʽʥʪʝʨʥʝʪ-

ʤʘʨʢʝʪʠʥʛʫ ʥʘ ʧʨʠʢʣʘʜʽ ʘʥʘʣʽʟʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʽʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʠ ʥʘ ʧʣʘʪʬʦʨʤʽ 

Facebook ʪʘ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʙʽʨʢʫ ʜʘʥʠʭ ʟʘ 2021-2023 ʨ.ʨ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʠ ʜʣʷ ʙʽʟʥʝʩ-ʘʢʘʫʥʪʫ ʄʝta ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʅʋɹʽʇ ʋʢʨʘʾʥʠ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʟʷʪʦ ʜʘʥʽ  - ʥʘʟʚʘ ʪʘ ʮʽʣʴ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ, ʚʽʢ, ʩʪʘʪʴ ʮʽʣʴʦʚʦʾ 

ʘʫʜʠʪʦʨʽʾ, ʦʭʦʧʣʝʥʥʷ, ʧʦʢʘʟʠ, ʩʫʤʘ ʚʠʪʨʘʪ (UAH), ʧʦʯʘʪʦʢ ʪʘ ʟʘʢʽʥʯʝʥʥʷ ʨʝʢʣʘʤʠ, CPC (ʮʽʥʘ ʟʘ 

ʢʣʽʢ ʧʦʩʠʣʘʥʥʷ), CTR (ʫʩʽ), CPM (ʮʽʥʘ ʟʘ 1000 ʧʦʢʘʟʽʚ), ʧʦʢʘʟʥʠʢʠ ʚʟʘʻʤʦʜʽʾ - ʚʟʘʻʤʦʜʽʷ ʟʽ 

ʩʪʦʨʽʥʢʦʶ , ʢʦʤʝʥʪʘʨʽ ʜʦ ʜʦʧʠʩʫ, ʚʟʘʻʤʦʜʽʷ ʟ ʜʦʧʠʩʦʤ, ʨʝʘʢʮʽʾ ʥʘ ʜʦʧʠʩ, ʧʝʨʝʛʣʷʜʠ ʩʚʽʪʣʠʥʠ, 

ʧʦʰʠʨʝʥʥʷ ʜʦʧʠʩʫ, ʟʙʝʨʝʞʝʥʥʷ ʜʦʧʠʩʫ. ɺʠʟʥʘʯʝʥʦ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʟʘ ʚʠʜʦʤ ʢʦʥʪʝʥʪʫ ʚ 

ʨʝʢʣʘʤʽ ï ʨʝʢʣʘʤʘ, ʱʦ ʚʢʣʶʯʘʻ ʚʽʜʝʦ-ʢʦʥʪʝʥʪ, ʨʝʢʣʘʤʘ, ʱʦ ʚʢʣʶʯʘʣʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʦʢʨʝʤʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. 

ʊʘʙʣʠʮʷ 1 

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ ʜʣʷ ʙʽʟʥʝʩ-ʘʢʘʫʥʪʫ ʄʝta ʬʘʢʫʣʴʪʝʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʅʋɹʽʇ ʋʢʨʘʾʥʠ 

ʇʦʢʘʟʥʠʢ 

ʈʽʢ 

2021 2022 2023 
ʧʨʠʨʽʩʪ/cʧʘʜ 2021-2023 

ʨʦʢʠ 

ʂʽʣʴʢʽʩʪʴ ʨʝʢʣʘʤʥʠʭ 

ʢʘʤʧʘʥʽʡ, ʦʜ 
1,00 10,00 9,00 88,89% 

ʆʭʦʧʣʝʥʥʷ, ʦʩʽʙ 59457,00 184339,00 134771,00 55,88% 

ʇʦʢʘʟʠ,ʦʩʽʙ 92483,00 324316,00 219920,00 57,95% 

ɺʟʘʻʤʦʜʽʷ ʟʽ ʩʪʦʨʽʥʢʦʶ, 

ʦʜ 
527,00 

38131,00 
39025,00 98,65% 

ʂʦʤʝʥʪʘʨʽ ʜʦ ʜʦʧʠʩʫ, ʦʜ 3,00 24,00 11,00 72,73% 

ɺʟʘʻʤʦʜʽʷ ʟ ʜʦʧʠʩʦʤ, ʦʜ 527,00 38131,00 39025,00 98,65% 

ʈʝʘʢʮʽʾ ʥʘ ʜʦʧʠʩ, ʦʜ 56,00 656,00 640,00 91,25% 

ʇʝʨʝʛʣʷʜʠ ʩʚʽʪʣʠʥʠ, ʦʜ 282,00 531,00 131,00 -115,27% 

ʇʦʰʠʨʝʥʥʷ ʜʦʧʠʩʫ, ʦʜ 14,00 90,00 52,00 73,08% 

ɿʙʝʨʝʞʝʥʥʷ ʜʦʧʠʩʫ, ʦʜ 12,00 101,00 43,00 72,09% 

ɺʠʪʨʘʪʠ, ʚʩʴʦʛʦ, ʛʨʥ 2500,00 9711,23 11775,18 78,77% 

ʉʈʉ, ʛʨʥ 15,63 25,65 11,16 -40,01% 

ʉPL, ʛʨʥ 0,04 0,05 0,09 51,88% 

CPA, ʛʨʥ 1,76 0,13 0,15 -1079,24% 

CTR, % 0,64 0,57 0,61 -4,91% 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʨʝʣʷʮʽʡʥʠʡ ʪʘ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ.  ɼʦ ʙʘʟʦʚʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʤʦʜʝʣʝʡ ʥʘʣʝʞʘʪʴ: ʦʭʦʧʣʝʥʥʷ, ʩʫʤʘ ʚʠʪʨʘʪ, ʨʝʘʢʮʽʾ ʪʘ ʧʦʢʘʟʠ.  

ɼʣʷ ʙʘʟʦʚʦʾ ʤʦʜʝʣʽ ʦʙʨʘʥʦ ʧʘʨʘʤʝʪʨʠ -  ʦʭʦʧʣʝʥʥʷ, ʩʪʘʪʴ, ʚʽʢ, ʧʝʨʽʦʜ ʧʦʢʘʟʫ,  ʩʫʤʘ ʚʠʪʨʘʪ, 

ʮʽʣʴ ʨʝʢʣʘʤʠ, ʨʝʘʢʮʽʷ (ʟʙʝʨʝʞʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ, ʢʦʤʝʥʪʘʨ, ʧʝʨʝʛʣʷʜ), ʚʠʜ ʨʝʢʣʘʤʠ ʟʘ ʢʦʥʢʨʝʪʥʦʶ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʯʠ ʫʟʘʛʘʣʴʥʝʥʘ, ʚʠʜ ʨʝʢʣʘʤʠ ʟʘ ʢʦʥʪʝʥʪʦʤ  - ʚʽʜʝʦ ʯʠ ʬʦʪʦ.  ʇʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʦʭʦʧʣʝʥʥʷ ʘʫʜʠʪʦʨʽʾ (ʤʦʜʝʣʴ 1), ʥʘ ʚʟʘʻʤʦʜʽʶ (ʤʦʜʝʣʴ 2), ʥʘ 

ʚʠʪʨʘʪʠ (ʤʦʜʝʣʴ 3), ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʘʥʘʣʽʟ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʟʘ ʨʝʢʣʘʤʥʠʤʠ ʢʘʤʧʘʥʽʷʤʠ. ɼʣʷ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʤʘʶʪʴ ʪʝʢʩʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʩʪʘʪʴ, ʚʽʢ ʪʦʱʦ ï ʚʠʢʦʨʠʩʪʘʥʦ ʰʪʫʯʥʽ ʟʤʽʥʥʽ. 

ʇʘʨʘʤʝʪʨʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʮʝ ʪʠʧ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʦʚʠʜ ʨʝʢʣʘʤʠ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʘʙʦ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʪʝʥʪʫ. 
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ʈʠʩ.2 ʇʦʢʘʟʠ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ ʧʦ ʨʦʢʘʭ 

ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʦʩʥʦʚʥʠʤʠ ʟ ʧʘʨʘʤʝʪʨʽʚ 

ʤʦʜʝʣʝʡ. 

 
ʈʠʩ.3 ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚ RStudio 

ʄʘʪʨʠʮʷ ʢʦʨʝʣʷʮʽʾ ʚʢʘʟʫʻ ʥʘ ʩʪʫʧʽʥʴ ʣʽʥʽʡʥʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ. 

ɼʽʘʛʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʟʘʚʞʜʠ ʨʽʚʥʽ 1, ʦʩʢʽʣʴʢʠ ʢʦʨʝʣʷʮʽʷ ʟʤʽʥʥʦʾ ʟ ʩʦʙʦʶ ʩʘʤʦʶ ʟʘʚʞʜʠ ʜʦʨʽʚʥʶʻ 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʨʷʜ ʣʽʥʽʡʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ: 1) çʆʭʦʧʣʝʥʥʷè ʪʘ çʉʫʤʘ ʚʠʪʨʘʪ (UAH)è- 

ʾʭ ʢʦʨʝʣʷʮʽʷ ʩʪʘʥʦʚʠʪʴ 0.745, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ; 2) çʈʝʘʢʮʽʷ 

(ʟʙʝʨʝʞʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ, ʢʦʤʝʥʪʘʨ, ʧʝʨʝʛʣʷʜ)è ʪʘ çʆʭʦʧʣʝʥʥʷè - ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʥʠʤʠ ʩʪʘʥʦʚʠʪʴ 

0.646, ʱʦ ʦʟʥʘʯʘʻ ʧʦʤʽʨʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ; 3) çʇʦʢʘʟʠè ʪʘ çʆʭʦʧʣʝʥʥʷè - ʾʭ 

ʢʦʨʝʣʷʮʽʷ ʩʪʘʥʦʚʠʪʴ 0.973, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʫʞʝ ʩʠʣʴʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ; 4) çʇʝʨʽʦʜè 

ʪʘ çʆʭʦʧʣʝʥʥʷè: ʂʦʨʝʣʷʮʽʷ ʤʽʞ ʥʠʤʠ ʩʪʘʥʦʚʠʪʴ -0.155, ʱʦ ʦʟʥʘʯʘʻ ʥʝʚʝʣʠʢʠʡ ʥʝʛʘʪʠʚʥʠʡ 

ʣʽʥʽʡʥʠʡ ʟʚ'ʷʟʦʢ.  

ɼʘʣʽ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʨʷʜ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ. ʅʠʞʯʝ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʦʩʥʦʚʥʠʭ ʟ 

ʧʘʨʘʤʝʪʨʽʚ, ʜʝ ʚ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʠʚʥʦʾ ʟʤʽʥʥʦʾ ʚʠʢʦʨʠʩʪʘʥʦ ʦʭʦʧʣʝʥʥʷ ʘʫʜʠʪʦʨʽʾ. ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ 0.825, ʱʦ ʚʢʘʟʫʻ ʥʘ ʜʦʩʠʪʴ ʩʠʣʴʥʠʡ ʟʘʛʘʣʴʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʠʤʠ, ʂʦʝʬʮʽʻʥʪ 
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ɼʦʧʠʩ: "ʊʚʦʷ ʤʨʽʷ-ʩʪʘʪʠ ʢʨʫʪʠʤ ʧʨʦʛʨʘʤʽʩʪʦʤ é

ɼʦʧʠʩ: " ʇʣʘʥʫʻʪʝ ʚʩʪʫʧ ʚ ʫʥʽʚʝʨʩʠʪʝʪ ʯʠ ʚʩʝ ʱʝ..."

ɼʦʧʠʩ: " ɺʠ ʚʞʝ ʧʦʜʘʣʠ ʜʦʢʫʤʝʥʪʠ ʜʦ ʥʘʩ ʚ é

ɼʦʧʠʩ: "ʊʚʦʷ ʤʨʽʷ-ʩʪʘʪʠ ʢʨʫʪʠʤ ʧʨʦʛʨʘʤʽʩʪʦʤ é
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ɼʦʧʠʩ ʚ Instagram:  ɺʠ ʚʞʝ ʧʦʜʘʣʠ ʜʦʢʫʤʝʥʪʠ ʜʦ...

ɼʦʧʠʩ: "ʍʝʡ, ʘʙʽʪʫʨʽʻʥʪʝ, ʤʨʽʻʰ ʩʪʘʪʠ ʢʨʫʪʠʤ é

ɼʦʧʠʩ: "Ԏ  ʉʪʘʪʴ ʢʨʫʪʠʤ ʬʘʭʽʚʮʝʤ ʚ ʩʬʝʨʽ é
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ɼʦʧʠʩ: "ɻʦʪʫʻʰʩʷ ʜʦ ʚʩʪʫʧʫ-2023? ɹʘʞʘʻʰ é

ɼʦʧʠʩ: " ʍʦʯʝʰ ʟʜʦʙʫʪʠ ʚʠʱʫ ʦʩʚʽʪʫ ʟʘ ʢʨʫʪʦʶ..."

ɼʦʧʠʩ: "Ԏ  ʉʪʘʪʴ ʢʨʫʪʠʤ ʬʘʭʽʚʮʝʤ ʚ ʩʬʝʨʽ é
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ʜʝʪʝʨʤʽʥʘʮʽʾ ʦʟʥʘʯʘʻ, ʱʦ ʙʣʠʟʴʢʦ 68% ʚʘʨʽʘʮʽʾ ʚ ʟʘʣʝʞʥʽʡ ʟʤʽʥʥʽʡ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʟʘʣʝʞʥʠʤʠ 

ʟʤʽʥʥʠʤʠ ʚ ʤʦʜʝʣʽ. ʅʘʰ ʥʦʨʤʦʚʘʥʠʡ R-ʢʚʘʜʨʘʪ - 0.679, ʱʦ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʤʦʜʝʣʽ. ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʙʘʟʽ Excel ʪʘ RStudio, ʥʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʯʘʩʪʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

 
ʈʠʩ. 4 ʈʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʚ RStudio 

ʄʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʦʭʦʧʣʝʥʥʷ ʥʘ ʄʝʪʘ-ʘʢʘʫʥʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ʆʜʠʥ ʽʟ 

ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ï ʮʝ ʩʫʤʘ ʢʦʰʪʽʚ, ʷʢʘ ʙʫʣʘ ʚʢʣʘʜʝʥʘ ʥʘ ʢʫʧʽʚʣʶ ʨʝʢʣʘʤʠ ʫ ʪʦʡ ʯʠ ʽʥʰʠʡ ʯʘʩ. 

ɯʥʰʠʡ ʬʘʢʪʦʨ ʮʝ ʨʝʘʢʮʽʾ ʥʘ ʜʦʧʠʩʘʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʘʫʜʠʪʦʨʽʶ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʥʘ 

ʦʭʦʧʣʝʥʥʷ ʧʝʨʽʦʜʫ ʧʦʢʘʟʫ ʨʝʢʣʘʤʠ. ɯʥʰʽ ʧʦʢʘʟʥʠʢʠ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ, ʘ 

ʪʦʤʫ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɹʽʟʥʝʩ-ʘʢʘʫʥʪ ʄʝʪʘ ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʅʋɹʽʇ ʋʢʨʘʾʥʠ: URL: 

https://www.facebook.com/fitnubip  

2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. URL: https://www.ukrstat.gov.ua/    

3. Google Trends. URL: https://trends.google.com/trends/explore?date=2022-01-

01%202022-10-23  

4. ʄʦʜʝʣʶʚʘʥʥʷ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ. ɺʠʜʠ ʤʦʜʝʣʝʡ, ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ. ɺʠʤʦʛʠ ʜʦ 

ʤʦʜʝʣʝʡ.URL:https://pns.hneu.edu.ua/pluginfile.php/293321/mod_resource/content/2/%D0%A2%D0

%B5%D0%BC%D0%B0%2016.pdf  
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ʋɼʂ 004.942:37 (477) 

ʄʆɼɽʃʖɺɸʅʅʗ ʈʀʅʂʋ ʆʉɺɯʊʅɯʍ ʇʆʉʃʋɻ ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ 

ʉʋʏɸʉʅʀʍ ɺʀʂʃʀʂɯɺ 

ɹʻʣʦʫʩ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚ ʋʢʨʘʾʥʽ ʩʪʠʢʘʻʪʴʩʷ ʽʟ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʧʘʥʜʝʤʽʻʶ COVID-19 ʪʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʤ ʚʪʦʨʛʥʝʥʥʷʤ ʨʦʩʽʡʩʴʢʦʾ 

ʬʝʜʝʨʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ. ʎʽ ʚʠʢʣʠʢʠ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʦʩʚʽʪʥʶ ʩʠʩʪʝʤʫ, ʟʤʽʥʠʣʠ 

ʧʦʧʠʪ ʥʘ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ ʽ ʟʤʫʩʠʣʠ ʘʜʘʧʪʫʚʘʪʠʩʴ ʪʘ ʰʫʢʘʪʠ ʥʦʚʽ ʨʽʰʝʥʥʷ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ 

ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʥʝʚʧʝʚʥʝʥʦʩʪʽ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. 

ʄʝʪʦʶ ʪʝʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ ʚ ʋʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʠʢʣʽʚ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʘʥʘʣʽʟ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ, 

ʘ ʷʢʽ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ, ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʨʝʣʷʮʽʷ ʪʘ ʨʝʛʨʝʩʽʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʜʚʦʤʘ ʘʙʦ ʙʽʣʴʰʝ ʟʤʽʥʥʠʤʠ. ʆʙʠʜʚʘ ʤʝʪʦʜʠ 

ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʟʤʽʥʘ ʚ ʦʜʥʽʡ ʟʤʽʥʥʽʡ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʥʫ ʚ ʽʥʰʽʡ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʤʘʢʨʦʬʘʢʪʦʨʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʩʪʫʧʥʠʢʽʚ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʧʨʦʪʷʛʦʤ 2000-2022 ʨʦʢʽʚ. ɼʦ ʦʙʨʘʥʠʭ ʬʘʢʪʦʨʽʚ ʫʚʽʡʰʣʠ: ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʚʽʢʦʤ 16-59 ʨʦʢʽʚ 

(x1); ʨʽʚʝʥʴ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ ʥʘʩʝʣʝʥʥʷ ʚʽʢʦʤ 15-70 ʨʦʢʽʚ (x2 ʪʘ x3); ʢʽʣʴʢʽʩʪʴ 

ʚʠʧʫʩʢʥʠʢʽʚ ʰʢʽʣ ʟ ʘʪʝʩʪʘʪʦʤ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (x4); ɺɺʇ ʪʘ ɺɺʇ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʥʷ (x5 ʪʘ x6); ʩʝʨʝʜʥʷ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ (x7); ʚʽʜʩʦʪʦʢ ʚʠʪʨʘʪ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʥʘ ʦʩʚʽʪʫ 

(x8); ʚʠʜʘʪʢʠ ʟʚʝʜʝʥʦʛʦ ʙʶʜʞʝʪʫ ʥʘ ʦʩʚʽʪʫ ʪʘ ʦʙʩʷʛ ʥʘʫʢʦʚʠʭ ʨʦʙʽ ʫ ʚʽʜʩʦʪʢʫ ʜʦ ɺɺʇ (x9 ʪʘ x10); 

ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ɯ-ɯɯ ʨʽʚʥʷ ʘʢʨʝʜʠʪʘʮʽʾ (x11); ʥʘʷʚʥʽʩʪʴ ʧʘʥʜʝʤʽʾ 

COVID-19 ʪʘ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ (x12 ʪʘ x13).  

ʊʘʙʣʠʮʷ 1 

ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ. 

ɺʧʣʠʚ ʤʘʢʨʦʬʘʢʪʦʨʽʚ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʩʪʫʧʥʠʢʽʚ ʜʦ ɿɺʆ ʟʘ 2000-2022 ʨʨ. 

 
ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [1, 4, 5] 

 ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ (ʪʘʙ. 1), ʥʘʡʩʠʣʴʥʽʰʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʩʪʫʧʥʠʢʽʚ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ (y), ʻ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʰʢʽʣ 

(x4), ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʚʽʢʦʤ 16-59 ʨʦʢʽʚ (x1) ʪʘ ʨʽʚʝʥʴ ʟʘʡʥʷʪʦʩʪʽ (x2). ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʩʪʫʧʥʠʢʽʚ ʤʘʶʪʴ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʩʚʽʪʫ (x9), ʧʘʥʜʝʤʽʷ COVID-19 

(x12). ɼʘʣʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʢʽʣʴʢʦʩʪʽ ʚʩʪʫʧʥʠʢʽʚ ʜʦ ɿɺʆ ʧʨʦʪʷʛʦʤ 2000-2022 ʨʨ. 

Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12 X13

Y 1,0000

X1 0,8253 1,0000

X2 0,8437 0,9702 1,0000

X3 0,0613 0,2910 0,2146 1,0000

X4 0,9056 0,8068 0,8049 0,4277 1,0000

X5 -0,7636 -0,9596 -0,8954 -0,4196 -0,8200 1,0000

X6 -0,7590 -0,9621 -0,8985 -0,4074 -0,8099 0,9997 1,0000

X7 -0,7428 -0,9585 -0,8892 -0,3898 -0,7875 0,9967 0,9977 1,0000

X8 0,6526 0,8537 0,8600 0,0791 0,5736 -0,7544 -0,7623 -0,7678 1,0000

X9 0,5911 0,7216 0,7760 0,2623 0,5933 -0,6274 -0,6313 -0,6127 0,7505 1,0000

X10 0,7843 0,7539 0,7352 0,5709 0,9319 -0,8064 -0,7958 -0,7728 0,5163 0,5555 1,0000

X11 0,8699 0,8793 0,8564 0,4922 0,9676 -0,9073 -0,8992 -0,8829 0,6547 0,6272 0,9448 1,0000

X12 -0,4817 -0,7712 -0,6662 -0,2340 -0,4817 0,8283 0,8351 0,8608 -0,6343 -0,4074 -0,5411 -0,6053 1,0000

X13 -0,2437 -0,4218 -0,3706 -0,1214 -0,2409 0,4496 0,4546 0,4495 -0,4165 -0,2524 -0,2847 -0,2921 0,4647 1,0000
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 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʧʦʧʠʪʫ ʥʘ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ ʚ ʋʢʨʘʾʥʽ ʚ 

ʚʦʻʥʥʠʡ ʧʝʨʽʦʜ. ʅʘ ʮʝʡ ʯʘʩ, ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʦʧʫʙʣʽʢʫʚʘʣʦ ʯʘʩʪʢʦʚʫ 

ʩʪʘʪʠʩʪʠʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʪʫʧʥʦʾ ʢʘʤʧʘʥʽʾ 2023 ʨʦʢʫ, ʟʘ ʷʢʦʶ, ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʪʘ ʟʨʦʙʠʪʠ 

ʜʝʷʢʽ ʧʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʩʚʽʪʥʽ ʧʦʩʣʫʛʠ [3]. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, 

ʟʜʘʻʪʴʩʷ, ʱʦ ʩʠʪʫʘʮʽʷ, ʷʢʘ ʩʢʣʘʣʘʩʴ ʚ ʢʨʘʾʥʽ ʣʠʰʝ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʦʩʚʽʪʠ, ʘʣʝ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʮʝ ʤʦʞʝ ʩʪʘʪʠ ʽʤʧʫʣʴʩʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. 

 
ʈʠʩʫʥʦʢ 1. ʂʽʣʴʢʽʩʪʴ ʧʦʜʘʥʠʭ ʟʘʷʚ ʥʘ ʙʶʜʞʝʪ ʜʦ ɿɺʆ ʧʨʦʪʷʛʦʤ 2018-2023 ʨʨ., ʦʜ. 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [1] 

 ʇʨʝʜʩʪʘʚʣʝʥʥʽ ʜʘʥʽ (ʨʠʩ. 1), ʧʦʢʘʟʫʶʪʴ ʥʘʤ ʩʪʘʪʠʩʪʠʢʫ ʧʦʜʘʥʥʷ ʟʘʷʚ ʥʘ 

ʙʶʜʞʝʪ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʽ ʚʽʜʧʦʚʽʜʥʽ ʟʤʽʥʠ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ. ʗʢʱʦ 

ʚʟʷʪʠ 2018 ʨʽʢ, ʷʢ ʙʘʟʦʚʠʡ, ʪʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʫ 2019 ʨʦʮʽ, ʧʦʯʘʪʦʢ ʧʘʥʜʝʤʽʾ COVID-19, 

ʢʣ̔ʴʢʽʩʪʴ ʧʦʜʘʥʠʭ ʟʘʷʚ ʥʘ ʙʶʜʞʝʪ ʟʤʝʥʰʠʣʘʩʷ ʥʘ ʥʝʟʥʘʯʥʽ 1,4% (7060 ʦʜ.). ʇʝʨʰʝ ʩʫʪʪʻʚʝ 

ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʷʚ, ʥʘ 10,5% (51916 ʦʜ.), ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ 2020 ʨʦʮʽ, ʷʢʠʡ ʧʨʠʧʘʜʘʻ 

ʥʘ ʧʽʢ ʧʘʥʜʝʤʽʾ COVID-19. ʅʘʩʪʫʧʥʠʡ, 2021 ʨʽʢ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʜʦʚʞʝʥʥʷ ʧʘʥʜʝʤʽʾ, ʧʦʢʘʟʘʚ 

ʧʦʟʠʪʠʚʥʠʡ ʧʨʠʨʽʩʪ, ʷʢʠʡ ʩʢʣʘʚ 11,6% (51311 ʦʜ.), ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʝʨʰʽ ʢʨʦʢʠ ʘʜʘʧʪʘʮʽʾ 

ʩʬʝʨʠ ʦʩʚʽʪʠ. ɸʣʝ ʚʞʝ ʫ 2022 ʨʦʮʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʨʫʛʝ ʩʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʽʩʪʽ ʟʘʷʚ, ʥʘ 11,7% 

(57681 ʦʜ.), ʱʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʤ ʚʪʦʨʛʥʝʥʥʷʤ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʜʦ ʋʢʨʘʾʥʠ.  

ʅʘʚʽʪʴ ʪʘʢʠʡ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʡ ʚʠʢʣʠʢ ʪʘ ʥʝʛʘʪʠʚʥʠʡ ʧʨʠʨʽʩʪ, ʚʞʝ ʥʘʩʪʫʧʥʦʛʦ, 2023 ʨʦʢʫ, 

ʟʤʽʥʠʚʩʷ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʪʘ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 27,0% (118614 ʦʜ.). 

 

 
ʈʠʩʫʥʦʢ 2. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʙʘʣʫ ʪʘ ʢʦʥʢʫʨʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. 

ɼʞʝʨʝʣʦ: ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [2, 3] 

ɼʘʣʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʽʣʴʢʦʩʪʽ ʟʘʷʚ ʥʘ ʦʜʥʝ ʙʶʜʞʝʪʥʝ ʤʽʩʮʝ (ʧʦʢʘʟʥʠʢ ʢʦʥʢʫʨʩʫ) ʥʘ 

ʤʽʥʽʤʘʣʴʥʠʡ ʙʘʣ ʜʣʷ ʚʩʪʫʧʫ ʥʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʘʙʦ ʩʧʝʮʽʘʣʽʟʘʮʽʶ. ɺʩʴʦʛʦ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 
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ʚʠʢʦʨʠʩʪʘʥʦ 137 ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʢʦʥʢʫʨʩ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʤʘʻ 

ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʭʽʜʥʽʡ ʙʘʣ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʢʦʥʢʫʨʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʥʘ ʤʽʥʽʤʘʣʴʥʠʡ ʚʩʪʫʧʥʠʡ ʙʘʣ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ ʥʘ ʨʠʩʫʥʢʫ ʪʘ ʪʘʙʣʠʮʷʭ. ʄʥʦʞʠʥʥʠʡ R ʤʘʻ 

ʟʥʘʯʝʥʥʷ 0.80, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʠʣʴʥʫ ʧʦʟʠʪʠʚʥʫ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʽʥʽʤʘʣʴʥʠʤ ʙʘʣʦʤ ʽ 

ʢʦʥʢʫʨʩʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ, ʪʦʙʪʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʢʫʨʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʨʦʩʪʘʻ ʽ ʤʽʥʽʤʘʣʴʥʠʡ 

ʙʘʣ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʩʪʫʧʫ. R-ʢʚʘʜʨʘʪ ʤʘʻ ʟʥʘʯʝʥʥʷ 0,62, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠʙʣʠʟʥʦ 62,46% 

ʚʘʨʽʘʮʽʾ ʤʽʥʽʤʘʣʴʥʦʛʦ ʙʘʣʫ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ ʟʤʽʥʘʤʠ ʚ ʢʦʥʢʫʨʩʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʽ. ʎʝ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʧʦʷʩʥʝʥʦʾ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʠʪʴ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʢʦʥʢʫʨʩʫ ʥʘ 

ʤʽʥʽʤʘʣʴʥʠʡ ʙʘʣ. F-ʩʪʘʪʠʩʪʠʢʘ 224,66 ʚʢʘʟʫʻ, ʱʦ ʤʦʜʝʣʴ ʨʝʛʨʝʩʽʾ ʚ ʮʽʣʦʤʫ ʻ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʦʶ. ʂʦʝʬʽʮʽʻʥʪ Y-ʧʝʨʝʪʠʥʫ ʤʘʻ ʟʥʘʯʝʥʥʷ 132,71 ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʦʮʽʥʢʫ ʤʽʥʽʤʘʣʴʥʦʛʦ ʙʘʣʫ, 

ʢʦʣʠ ʢʦʥʢʫʨʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʢʫʨʩʫ ʨʽʚʥʠʡ 2,05 ʽ ʚʢʘʟʫʻ ʥʘ ʟʤʽʥʫ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʙʘʣʫ ʧʨʠ ʟʤʽʥʽ ʢʦʥʢʫʨʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘ ʦʜʠʥʠʮʶ. ʆʜʥʦʬʘʢʪʦʨʥʘ ʤʦʜʝʣʴ ʤʘʻ 

ʚʠʛʣʷʜ: y = 132,71+2,05. 

ʊʘʙʣʠʮʷ 2 

ʇʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʚʧʣʠʚʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʥʢʫʨʩʫ ʥʘ ʢʦʥʢʫʨʩʥʠʡ  

(ʧʨʦʭʽʜʥʠʡ ʤʽʥʽʤʘʣʴʥʠʡ) ʚʩʪʫʧʥʠʡ ʙʘʣ ʥʘ ʙʶʜʞʝʪʥʫ ʧʨʦʧʦʟʠʮʽʶ ʆʉ çɹʘʢʘʣʘʚʨè  

ʥʘ ʙʘʟʽ ʇɿʉʆ ʫ 2023 ʨ. ï (ʨʦʟʨʦʙʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ Python). 

 
ɼʞʝʨʝʣʦ: ʨʦʟʨʘʭʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ [2] 

 

ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʠʣʴʥʫ 

ʧʦʟʠʪʠʚʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʥʢʫʨʩʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʘ ʤʽʥʽʤʘʣʴʥʠʤ ʙʘʣʦʤ ʜʣʷ ʚʩʪʫʧʫ, ʱʦ 

ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚ. ʊʘʢʦʞ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʨʠʙʣʠʟʥʦ 62,46% ʚʘʨʽʘʮʽʡ ʤʽʥʽʤʘʣʴʥʦʛʦ ʙʘʣʫ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ ʟʤʽʥʘʤʠ ʫ ʢʦʥʢʫʨʩʥʦʤʫ 

ʢʦʝʬʽʮʽʻʥʪʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʢʦʥʢʫʨʩʫ ʥʘ ʮʝʡ ʧʦʢʘʟʥʠʢ. ɺʠʟʥʘʯʝʥʦ ʩʝʨʝʜ 

ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʽ: 221 ʉʪʦʤʘʪʦʣʦʛʽʷ (ʢʦʥʢʫʨʩ 41,90), 053 ʇʩʠʭʦʣʦʛʽʷ  (ʢʦʥʢʫʨʩ 

36,70), 291 ʄʽʞʥʘʨʦʜʥʽ ʚʽʜʥʦʩʠʪʠ (ʢʦʥʢʫʨʩ 24,40). ʉʝʨʝʜ ʥʘʡʤʝʥʰ ʧʦʧʫʣʷʨʥʠʭ ï 208 

ɸʛʨʦʽʥʞʝʥʝʨʽʷ, 182 ʊʝʭʥʦʣʦʛʽʾ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 136 ʄʝʪʘʣʫʨʛʽʷ, 204 ʊʝʭʥʦʣʦʛʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʧʣʠʚ ʢʣʶʯʦʚʠʭ 

ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʯʘʩʪʢʘ ʚʩʪʫʧʥʠʢʽʚ ʥʘ ʙʘʟʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʬʽʥʘʥʩʫʚʘʥʥʷ, ʧʘʥʜʝʤʽʷ ʪʦʱʦ. 

ʉʝʨʝʜ ʽʥʰʦʛʦ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʧʦʣʽʪʠʢʠ ʧʨʠʡʦʤʫ ʪʘ 

ʢʦʥʢʫʨʩʥʦʤʫ ʚʽʜʙʦʨʫ ʩʪʫʜʝʥʪʽʚ ʟʘ ʦʢʨʝʤʠʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ. ʉʝʨʝʜ ʧʦʜʘʣʴʰʠʭ ʥʘʧʨʷʤʢʽʚ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʧʝʨʦʙʩʷʛʫ ʙʶʜʞʝʪʥʠʭ ʤʽʩʮʴ ʪʘ ʛʨʫʧ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʱʦ ʪʫʜʠ ʚʭʦʜʷʪʴ, ʘʥʘʣʽʟ  

ʜʠʥʘʤʽʢʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʽʜʩʣʽʜʢʫʚʘʥʥʷ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʨʠʥʢʦʤ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʪʘ ʝʢʦʥʦʤʽʢʦ-ʧʦʣʽʪʠʯʥʦʶ ʩʠʪʫʘʮʽʻʶ 

ʚ ʢʨʘʾʥʽ ʪʘ ʟʘ ʾʾ ʤʝʞʘʤʠ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 339.13.017 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɺʀʈʆɹʅʀʎʊɺɸ ʊɸ ʉʇʆɾʀɺɸʅʅʗ ʄôʗʉʅʀʍ 

ʇʈʆɼʋʂʊɯɺ ɺ ʋʄʆɺɸʍ ʂʈʀɿʀ  
ɹʽʜʦʯʘ ɹ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʈʦʛʦʟʘ ʅ. ɸ. 

 

ʄôʷʩʥʽ ʧʨʦʜʫʢʪʠ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʭʘʨʯʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʞʥʦʾ ʢʨʘʾʥʠ, ʚʽʜʦʙʨʘʞʘʶʯʠ ʥʝ 

ʣʠʰʝ ʢʫʣʴʪʫʨʥʽ ʪʘ ʭʘʨʯʦʚʽ ʫʧʦʜʦʙʘʥʥʷ, ʘʣʝ ʡ ʝʢʦʥʦʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʪʘ ʩʦʮʽʘʣʴʥʽ ʚʧʣʠʚʠ. ʇʨʦʪʝ, 

ʩʫʯʘʩʥʽ ʝʢʦʥʦʤʽʯʥʽ ʢʨʠʟʠ, ʩʚʽʪʦʚʽ ʢʨʠʟʠ ʟʜʦʨʦʚôʷ ʯʠ ʝʢʦʣʦʛʽʯʥʽ ʟʙʫʨʝʥʥʷ ʥʘʜʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʮʝʡ ʚʘʞʣʠʚʠʡ ʛʘʣʫʟʝʚʠʡ ʩʝʛʤʝʥʪ. 

ʉʪʨʫʢʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʤôʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʪʘʻ ʦʙôʻʢʪʦʤ ʽʥʪʝʥʩʠʚʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʛʘʪʠʚʥʠʤʠ ʷʚʠʱʘʤʠ, ʱʦ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʨʠʥʦʢ ʤôʷʩʘ ʪʘ 

ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚʠʷʚʣʷʶʪʴ ʟʤʽʥʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʩʧʦʞʠʚʘʥʥʽ ʧʽʜ 

ʯʘʩ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʘʣʝ ʡ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʆʪʞʝ, ʧʦʥʷʪʪʷ "ʨʠʥʦʢ ʤôʷʩʘ ʪʘ ʤôʷʩʦʧʨʦʜʫʢʪʽʚò ʚʢʣʶʯʘʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʡʦʛʦ ʨʽʟʥʠʭ 

ʢʦʥʪʨʘʛʝʥʪʽʚ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʟʘʛʦʪʽʚʝʣʴʥʠʭ, ʧʝʨʝʨʦʙʥʠʭ ʽ ʪʦʨʛʦʚʝʣʴʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ), 

ʤʽʞ ʷʢʠʤʠ ʦʙôʻʢʪʠʚʥʦ ʚʠʥʠʢʘʶʪʴ ʚʠʨʦʙʥʠʯʽ ʟʚôʷʟʢʠ ʡ ʫʩʧʽʰʥʦ ʚʠʨʽʰʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ. 

ʂʨʠʟʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ ʨʠʥʦʢ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʠʨʦʜʠ ʪʘ 

ʦʙʩʪʘʚʠʥ. ʆʩʴ ʜʝʷʢʽ ʤʦʞʣʠʚʽ ʚʧʣʠʚʠ ʢʨʠʟʠ ʥʘ ʨʠʥʦʢ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ: 

1. ɿʥʠʞʝʥʥʷ ʧʦʧʠʪʫ: ɽʢʦʥʦʤʽʯʥʽ ʢʨʠʟʠ, ʟʙʫʨʝʥʥʷ ʥʘ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʘʭ ʘʙʦ ʧʦʜʽʾ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʜʦʚʽʨʠ ʩʧʦʞʠʚʘʯʽʚ, ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʤ'ʷʩʥʽ 

ʧʨʦʜʫʢʪʠ. ʃʶʜʠ ʤʦʞʫʪʴ ʰʫʢʘʪʠ ʤʝʥʰ ʜʦʨʦʛʽ ʘʣʴʪʝʨʥʘʪʠʚʠ ʘʙʦ ʩʢʦʨʦʯʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʜʫʢʪʠ 

ʭʘʨʯʫʚʘʥʥʷ ʟʘʛʘʣʦʤ. 

2. ɿʤʽʥʘ ʫ ʩʧʦʞʠʚʯʠʭ ʫʧʦʜʦʙʘʥʥʷʭ: ʋ ʢʨʠʟʦʚʠʭ ʫʤʦʚʘʭ ʩʧʦʞʠʚʘʯʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ 

ʩʚʦʾ ʫʧʦʜʦʙʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʝ ʟʙʽʣʴʰʠʪʠʩʷ ʧʦʧʠʪ ʥʘ ʙʽʣʴʰ ʜʦʩʪʫʧʥʽ ʚʠʜʠ ʤ'ʷʩʘ ʘʙʦ ʥʘ 

ʧʨʦʜʫʢʪʠ ʟ ʜʦʚʰʠʤ ʩʪʨʦʢʦʤ ʧʨʠʜʘʪʥʦʩʪʽ. 

3. ɿʤʽʥʠ ʚ ʮʽʥʦʚʽʡ ʜʠʥʘʤʽʮʽ: ʇʽʜ ʯʘʩ ʢʨʠʟʠ ʤʦʞʣʠʚʽ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʮʽʥ ʥʘ ʤ'ʷʩʥʽ 

ʧʨʦʜʫʢʪʠ ʯʝʨʝʟ ʟʤʽʥʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʧʦʩʪʘʯʘʥʥʽ ʪʘ ʧʦʧʠʪʽ. ʎʽ ʢʦʣʠʚʘʥʥʷ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʚʠʨʦʙʥʠʢʽʚ. 

4. ʆʙʤʝʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ: ʂʨʠʟʠ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʦʙʤʝʞʝʥʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʯʝʨʝʟ ʬʽʥʘʥʩʦʚʽ ʩʢʨʫʪʠ, ʚʽʡʥʫ, ʧʨʦʙʣʝʤʠ ʟ ʧʦʩʪʘʯʘʥʥʷʤ ʩʠʨʦʚʠʥʠ ʘʙʦ ʟʫʧʠʥʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʯʝʨʝʟ ʝʢʦʥʦʤʽʯʥʽ ʦʙʩʪʘʚʠʥʠ. 

5. ɿʤʽʥʠ ʚ ʤʽʞʥʘʨʦʜʥʽʡ ʪʦʨʛʽʚʣʽ: ʂʨʠʟʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʤʽʞʥʘʨʦʜʥʫ ʪʦʨʛʽʚʣʶ 

ʤ'ʷʩʦʤ ʯʝʨʝʟ ʟʤʽʥʠ ʫ ʪʦʨʛʦʚʠʭ ʫʛʦʜʘʭ, ʦʙʤʝʞʝʥʥʷ ʧʝʨʝʩʫʚʘʥʥʷ ʪʦʚʘʨʽʚ ʪʘ ʽʥʰʽ ʦʙʩʪʘʚʠʥʠ. 

ɺʧʣʠʚ ʢʨʠʟʠ ʥʘ ʨʠʥʦʢ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʤ, ʚʠʤʘʛʘʶʯʠ 

ʘʜʘʧʪʘʮʽʾ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ ʫ ʮʠʭ ʩʢʣʘʜʥʠʭ 

ʫʤʦʚʘʭ. 

ʄʘʩʦʚʽ ʟʘʢʨʠʪʪʷ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ ʟʘʚʦʜʽʚ ʧʦʯʘʣʦʩʴ ʫ ʥʘʩʣʽʜʦʢ ʩʧʘʣʘʭʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

COVID-19 ʩʝʨʝʜ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʣʠʰʝ ʧʽʜʢʨʽʧʠʣʠ ʪʘʢʽ ʧʦʙʦʶʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʜʥʦʤʫ ʟ ʥʘʡʙʽʣʴʰʠʭ ʤôʷʩʦʢʦʤʙʽʥʘʪʽʚ ʅʽʤʝʯʯʠʥʠ Tºnnies ʟʘʭʚʦʨʽʣʠ ʧʦʥʘʜ 1500 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʥʽʜʝʨʣʘʥʜʩʴʢʦʤʫ ʤôʷʩʦʢʦʤʙʽʥʘʪʽ Vion ï ʧʦʥʘʜ 20% ʧʨʘʮʽʚʥʠʢʽʚ, ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʚ ɯʨʣʘʥʜʽʾ ï ʙʣʠʟʴʢʦ 25%. ɸʥʘʣʦʛʽʯʥʽ ʩʧʘʣʘʭʠ ʬʽʢʩʫʚʘʣʠʩʴ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʠʟʢʘ 

ʢʨʘʾʥ ʚʚʝʣʘ ʜʦʜʘʪʢʦʚʽ ʩʝʨʪʠʬʽʢʘʮʽʡʥʽ ʚʠʤʦʛʠ ʜʦ ʤôʷʩʘ ʪʘ ʤôʷʩʥʠʭ ʚʠʨʦʙʽʚ. ɿʦʢʨʝʤʘ, ʟ 23 ʣʠʧʥʷ 

ʂʠʪʘʡ ʫʯʝʨʛʦʚʝ ʧʦʩʠʣʠʚ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ 

ʟʘʙʦʨʦʥʠʚ ʟʜʽʡʩʥʶʚʘʪʠ ʽʤʧʦʨʪ ʟ ʨʝʛʽʦʥʽʚ ñʯʝʨʚʦʥʦʾ ʟʦʥʠò ʪʘ ʟʘʧʨʦʚʘʜʠʚ, ʢʨʽʤ ʟʚʠʯʘʡʥʠʭ 

ʩʝʨʪʠʬʽʢʘʪʽʚ, ʦʙʦʚôʷʟʢʦʚʫ ʥʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʘʥʘʣʽʟʫ ʥʘ ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ 

COVID-19 ʜʣʷ ʽʤʧʦʨʪʦʚʘʥʠʭ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ.1. ʉʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʚʠʥʠʥʠ 

ɺʩʝ ʮʝ ʧʦʩʠʣʠʣʦ ʚʞʝ ʪʨʠʚʘʣʫ ʪʝʥʜʝʥʮʽʶ ʫ ʩʚʽʪʽ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʨʛʘʥʽʯʥʝ ʪʘ 

ʨʦʩʣʠʥʥʝ ʤ'ʷʩʦ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʩʬʦʨʤʫʚʘʣʘʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʯʠʩʣʝʥʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʣʶʜʠʥʠ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʥʘʩʣʽʜʦʢ ʩʧʦʞʠʚʘʥʥʷ ʤôʷʩʘ, ʚʠʨʦʱʝʥʦʛʦ ʫ 

ʧʨʦʤʠʩʣʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʽ ʤʽʨʢʫʚʘʥʴ ʟʘʭʠʩʪʫ ʪʚʘʨʠʥ. ʆʧʠʪʫʚʘʥʥʷ, 

ʧʨʦʚʝʜʝʥʝ ʘʥʘʣʽʪʠʯʥʠʤ ʮʝʥʪʨʦʤ Rethink Priorities ʪʘ ʥʝʢʦʤʝʨʮʽʡʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ Humane 

Society US ʥʘʧʨʠʢʽʥʮʽ ʪʨʘʚʥʷ ʚ ɻʦʥʢʦʥʟʽ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʉʐɸ, ʚʠʷʚʠʣʦ, ʱʦ ʧʦʥʘʜ ʧʦʣʦʚʠʥʫ 

ʨʝʩʧʦʥʜʝʥʪʽʚ (52%) ʨʦʟʛʣʷʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʫʧʽʚʣʽ ʧʨʦʜʫʢʪʽʚ ʙʝʟ ʤôʷʩʘ ʽ ʱʦ ʭʘʨʯʦʚʘ 

ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʦʚʠʥʥʘ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʨʦʩʣʠʥʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʘʭ.  

 
ʈʠʩ.2. ʉʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤôʷʩʘ ɺʈʍ 

ɿʘ ʦʮʽʥʢʘʤʠ Deloitte, ʟ ʧʦʯʘʪʢʫ ʢʦʨʦʥʘʢʨʠʟʠ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʤôʷʩʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʙʫʣʦ ʽʥʚʝʩʪʦʚʘʥʦ: ʫ ʉʐɸ ï ʤʘʡʞʝ 1,2 ʤʣʨʜ ʜʦʣ., ʂʠʪʘʾ ï 1,1 ʤʣʨʜ ʜʦʣ., ɭʉ ï ʙʣʠʟʴʢʦ 0,5 ʤʣʨʜ 

ʜʦʣ., ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ï 0,4 ʤʣʨʜ ʜʦʣ. ʋʨʷʜʠ ʜʝʷʢʠʭ ʢʨʘʾʥ ʧʦʣʝʛʰʠʣʠ ʨʝʛʫʣʷʪʦʨʥʽ ʚʠʤʦʛʠ ʜʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʙʽʣʢʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʘ ʱʦ ʥʝ ʜʘʚʘʣʠ ʟʛʦʜʠ ʜʦ ʮʴʦʛʦ ʪʨʠʚʘʣʠʡ ʯʘʩ. 

ʅʘʧʨʠʢʣʘʜ, US Food and Drug Administration (FDA) ʧʦʩʣʘʙʠʣʘ ʩʚʦʾ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʜʦʟʚʦʣʠʣʘ 

ʧʨʷʤʠʡ ʧʨʦʜʘʞ ʩʧʦʞʠʚʘʯʘʤ ʩʠʨʠʭ ʤ'ʷʩʥʠʭ ʛʘʤʙʫʨʛʝʨʽʚ ʥʘ ʨʦʩʣʠʥʥʽʡ ʦʩʥʦʚʽ. ʇʦʜʽʙʥʽ ʨʽʰʝʥʥʷ ʟ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʦʛʦ ʤôʷʩʘ ʪʘʢʦʞ ʫʭʚʘʣʠʣʠ ʅʽʤʝʯʯʠʥʘ, ʐʚʝʮʽʷ, ʌʽʥʣʷʥʜʽʷ, ɹʨʘʟʠʣʽʷ ʪʘ ʂʠʪʘʡ, 

ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʪʘʢʦʛʦ ʚʠʜʫ ʤôʷʩʘ ʪʘ ʟʨʦʩʪʘʥʥʶ ʧʦʧʠʪʫ ʥʘ ʥʴʦʛʦ. ʍʦʯʘ ʥʘ 

ʩʴʦʛʦʜʥʽ ʯʘʩʪʢʘ ʨʦʩʣʠʥʥʦʛʦ ʤôʷʩʘ ʜʦʚʦʣʽ ʥʠʟʴʢʘ, ʦʜʥʘʢ ʧʦʧʠʪ ʥʘ ʥʴʦʛʦ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, 

ʥʘʩʘʤʧʝʨʝʜ ʫ ʧʦʪʦʯʥʦʤʫ ʨʦʮʽ (ʟ ʧʦʯʘʪʢʫ ʨʦʢʫ ï ʥʘ ʧʦʥʘʜ 17%). 
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ʈʠʩ.3. ʇʨʦʛʥʦʟ ʩʧʦʞʠʚʘʥʥʷ ʤôʷʩʘ ʫ ʩʚʽʪʽ 

ʗʢ ʥʘʩʣʽʜʦʢ, ʟʘ ʦʮʽʥʢʘʤʠ ʌɸʆ, ʩʚʽʪʦʚʝ ʩʧʦʞʠʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤ'ʷʩʘ ʥʘ ʦʩʦʙʫ ʟʘ 

ʧʽʜʩʫʤʢʘʤʠ 2022 ʨʦʢʫ ʩʢʦʨʦʪʠʪʴʩʷ ʜʦ ʥʘʡʥʠʞʯʦʛʦ ʨʽʚʥʷ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ, ʘ ʪʝʤʧʠ ʧʘʜʽʥʥʷ 

(3% ʫ ʨʽʯʥʦʤʫ ʚʠʤʽʨʽ) ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰʠʤʠ ʟ 2000 ʨʦʢʫ. ʇʨʠʯʦʤʫ ʧʘʜʽʥʥʷ ʙʫʜʝ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ 

ʫʩʽʭ ʧʨʦʚʽʜʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ï ʉʐɸ, ʂʠʪʘʶ, ɭʉ. ɿʦʢʨʝʤʘ, ʚ ɭʚʨʦʩʦʶʟʽ ʩʧʦʞʠʚʘʥʥʷ ʤ'ʷʩʘ 

ʟʥʠʟʠʪʴʩʷ ʜʦ ʩʝʤʠʨʽʯʥʦʛʦ ʤʽʥʽʤʫʤʫ. ʋ ʂʠʪʘʾ ʜʦʜʘʪʢʦʚʠʤ ʯʠʥʥʠʢʦʤ ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʤ'ʷʩʘ 

ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ ʥʘʩʣʽʜʢʠ ʧʦʰʠʨʝʥʥʷ ɸʬʨʠʢʘʥʩʴʢʦʾ ʯʫʤʠ ʩʚʠʥʝʡ (ɸʏʉ). ɽʧʽʜʝʤʽʷ ʘʬʨʠʢʘʥʩʴʢʦʾ 

ʯʫʤʠ ʩʚʠʥʝʡ ʧʨʠʟʚʝʣʘ ʜʦ ʤʘʩʦʚʦʛʦ ʚʠʥʠʱʝʥʥʷ ʧʦʛʦʣʽʚôʷ ʩʚʠʥʝʡ, ʚʠʨʦʙʥʠʮʪʚʦ ʚʧʘʣʦ ʥʘ ʧʦʥʘʜ 

20%, ʘ ʫʨʷʜ ʢʨʘʾʥʠ ʙʫʚ ʟʤʫʰʝʥʠʡ ʚʜʘʚʘʪʠʩʷ ʜʦ ʢʨʘʡʥʽʭ ʟʘʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʧʨʦʜʘʚʘʪʠ ʥʘ ʨʠʥʢʫ 

ʤôʷʩʦ ʟ ʜʝʨʞʘʚʥʠʭ ʨʝʟʝʨʚʽʚ. ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʌɸʆ, ʧʘʜʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʚʠʥʝʡ ʪʨʠʚʘʪʠʤʝ ʡ ʚ 

ʧʦʜʘʣʴʰʦʤʫ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʥʘ ʂʠʪʘʡ ʧʨʠʧʘʜʘʻ ʤʘʡʞʝ 45% ʩʚʽʪʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʪʘ 34,5% 

ʚʠʨʦʙʥʠʮʪʚʘ ʮʴʦʛʦ ʚʠʜʫ ʤ'ʷʩʘ, ʥʘʨʦʱʝʥʥʷ ʽʤʧʦʨʪʫ ʩʚʠʥʠʥʠ ʥʝ ʢʦʤʧʝʥʩʫʻ ʧʘʜʽʥʥʷ ʚʣʘʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

  
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʇʈʆɹʃɽʄʀ ʉʊʈɸʍʋɺɸʅʅʗ ɺ ʋʂʈɸɰʅɯ 

ɺôʶʢ ʆ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ. 

 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʝʥʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ ʚʽʢʦʚʫ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʩʫʤʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʙʘʯʠʤʦ ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʘʮʝʟʜʘʪʥʝ ʥʘʩʝʣʝʥʥʷ ʥʝ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʧʦʩʪʫʧʦʚʦ, ʦʩʦʙʣʠʚʦ ʧʦʯʠʥʘʶʯʠ ʟ ʧʦʯʘʪʢʦʤ ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ ʫ 2014 ʨʦʮʽ, 

ʟʨʦʩʪʘʻ, ʱʦ ʻ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʝʥʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ. ʇʦʯʠʥʘʶʯʠ ʟ 2014 ʨʦʢʫ 

ʚ ʋʢʨʘʾʥʽ ʚʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʚ ʧʝʥʩʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʧʝʨʝʜʫʤʦʚʘʤʠ ʮʴʦʛʦ ʙʫʣʠ: ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʦʪʢʽʚ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ ʧʝʥʩʽʡʥʦʛʦ ʚʽʢʫ, ʝʢʦʥʦʤʽʯʥʽ 

ʧʨʦʙʣʝʤʠ ʚ ʢʨʘʾʥʽ, ʯʝʨʝʟ ʱʦ ʟʤʝʥʰʫʚʘʣʠʩʷ ʦʙʩʷʛʠ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʽ ʷʢ ʨʝʟʫʣʴʪʘʪ ʥʘʜʭʦʜʞʝʥʥʷ 

ʚ ʜʝʨʞʘʚʥʠʡ ʙʶʜʞʝʪ ʪʘ ʧʝʥʩʽʡʥʠʡ ʬʦʥʜ. ʊʘʢʦʞ ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʷʚʠ ʧʨʦʙʣʝʤ ʫ 

ʧʝʥʩʽʡʥʽʡ ʩʠʩʪʝʤʽ ʙʫʣʦ ʽ ʻ ʪʝ, ʱʦ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʜʫʞʝ ʙʘʛʘʪʦ ʧʨʘʮʶʶʯʠʭ ʧʝʥʩʽʦʥʝʨʽʚ, ʪʘʢʘ 

ʩʠʪʫʘʮʽʷ ʟʫʤʦʚʣʝʥʘ ʙʘʛʘʪʴʤʘ ʧʨʠʯʠʥʘʤʠ. 

ʇʦ-ʧʝʨʰʝ, ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʧʝʥʩʽʡ ï ʮʝ ʥʝʩʪʘʯʘ ʢʦʰʪʽʚ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʤʦʞʫʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ ʟʘʙʝʟʧʝʯʠʪʠ ʚʩʽʭ ʧʦʪʨʝʙ ʧʝʥʩʽʦʥʝʨʽʚ. 

ʇʦ-ʜʨʫʛʝ, ʧʝʥʩʽʦʥʝʨʠ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʦʮʽʘʣʴʥʽ ʧʦʪʨʝʙʠ, 

ʧʦʪʨʝʙʠ ʧʦʚʘʛʠ ʪʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʱʦʙ ʧʦʯʫʚʘʪʠ ʩʝʙʝ ʚʘʞʣʠʚʠʤʠ ʪʘ ʧʦʪʨʽʙʥʠʤʠ. ɺʦʥʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʩʚʦʾʭ ʧʦʩʘʜʘʭ, ʪʠʤ ʩʘʤʠʤ ʥʝ ʜʘʶʪʴ ʟʤʦʛʠ ʤʦʣʦʜʠʤ ʩʧʝʮʽʘʣʽʩʪʘʤ ʟʘʡʥʷʪʠ ʮʽ 

ʧʦʩʘʜʠ, ʪʦʙʪʦ ʥʝʤʘʻ ʪʨʫʜʦʚʦʛʦ ʦʙʤʽʥʫ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʤʦʣʦʜʽ ʩʧʝʮʽʘʣʽʩʪʠ ʘʙʦ ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟ 

ʨʦʙʦʪʠ, ʘʙʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʤʽʥʽʤʘʣʴʥʽʡ ʩʪʘʚʮʽ, ʘ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʥʘʜʭʦʜʞʝʥʴ ʚ 

ʧʝʥʩʽʡʥʠʡ ʬʦʥʜ. 

ʇʦ-ʪʨʝʪʻ, ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʝ ʧʨʝʩʪʠʞʥʦ ʙʫʪʠ ʧʝʥʩʽʦʥʝʨʦʤ, ʥʝ ʤʘʻ ʩʧʝʮʽʘʣʴʥʠʭ ʜʝʨʞʘʚʥʠʭ 

ʟʘʢʣʘʜʽʚ, ʢʫʜʠ ʙ ʣʶʜʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʤʦʛʣʠ ʧʨʠʭʦʜʠʪʠ ʢʦʞʝʥ ʜʝʥʴ, ʩʧʽʣʢʫʚʘʪʠʩʷ, ʛʨʘʪʠ, 

ʟʘʡʤʘʪʠʩʷ ʩʧʦʨʪʦʤ, ʨʦʟʚʘʞʘʪʠ ʩʝʙʝ. ɺ ʟʘʨʫʙʽʞʥʠʭ ʞʝ ʢʨʘʾʥʘʭ ʧʝʥʩʽʷ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽ ʧʦʪʨʝʙʠ ʧʝʥʩʽʦʥʝʨʽʚ. 

ɿʘʛʘʣʴʥʦʚʠʟʥʘʥʦ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʝ ʥʘʮʽʦʥʘʣʴʥʝ ʙʘʛʘʪʩʪʚʦ, ʚʽʜ ʷʢʦʛʦ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʣʝʞʠʪʴ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʮʝ ʟʜʦʨʦʚôʷ ʡʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʇʨʦʙʣʝʤʠ, ʷʢʽ ʩʢʣʘʣʠʩʷ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʩʪʨʘʭʦʚʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ, ʜʦ ʢʽʥʮʷ ʥʝ ʚʠʨʽʰʝʥʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʟʘʢʦʥʦʜʘʚʯʦʾ 

ʙʘʟʠ, ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʨʘʭʫʚʘʣʴʥʠʢʽʚ, ʥʝʜʦʩʪʘʪʥʽʡ ʧʦʜʘʪʢʦʚʠʡ ʩʪʠʤʫʣ ʽ 

ʥʠʟʴʢʘ ʩʪʨʘʭʦʚʘ ʢʫʣʴʪʫʨʘ ʥʘʩʝʣʝʥʥʷ ʩʪʘʣʠ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʩʪʽ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ ʻ ʚʢʨʘʡ ʥʝʜʦʩʪʘʪʥʽʤ ʽ ʥʝ 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʷʢʽʩʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʥʝʦʙʭʽʜʥʠʭ ʦʙʩʷʛʘʭ, ʦʩʦʙʣʠʚʦ 

ʜʣʷ ʩʦʮʽʘʣʴʥʦ ʥʝʟʘʭʠʱʝʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʦʙʣʝʤʘ ʤʝʜʠʯʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʴʦʛʦʜʥʽ ʦʜʥʘ ʟ ʘʢʪʫʘʣʴʥʠʭ, ʮʷ ʛʘʣʫʟʴ ʚʩʝ ʱʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʤʝʥʰ ʨʝʬʦʨʤʦʚʘʥʦʶ, ʘ ʪʦʤʫ ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʠʩʪʦʩʦʚʘʥʦʶ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ 

ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ. 

ɿ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʤʝʜʠʯʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ:  

ʟʙʽʣʴʰʠʪʠ ʬʽʥʘʥʩʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʟʘ ʨʘʭʫʥʦʢ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ; 

ʨʦʟʰʠʨʷʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʙʨʦʚʽʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʣʷʪʠ 

ʥʦʚʽ ʚʘʨʽʘʥʪʠ ʮʴʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ; 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʣʽʢʫʚʘʣʴʥʠʭ 

ʽ ʦʟʜʦʨʦʚʯʠʭ ʚʧʣʠʚʽʚ ʥʘ ʧʘʮʽʻʥʪʽʚ; 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʤʝʪʦʜʠʢʫ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʭʦʚʠʭ ʪʘʨʠʬʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʙʘʟʠ ɼʄʉ.  

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚ ʜʘʥʠʡ ʯʘʩ ʦʩʥʦʚʥʠʤ ʩʪʠʤʫʣʦʤ ʜʣʷ ʦʧʣʘʪʠ 

ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʻ ʧʨʘʛʥʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʦʙʩʷʛ ʜʦʧʦʤʦʛʠ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ 

ʯʘʩ ʽ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʨʦʙʦʪʠ. ʆʜʥʘʢ ʚ ʫʤʦʚʘʭ ʨʽʟʢʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʩʦʮʽʘʣʴʥʠʭ 
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ʋɼʂ 004.5 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɺɽɹ-ʉʂʈɽʁʇɯʅɻʋ ɺ ɹɯɿʅɽʉɯ 

ɯʣʴʯʝʥʢʦ ʖ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʢ.ʝ.ʥ ʍʘʨʯʝʥʢʦ ɺ.ɺ. 

 

ɺʝʙ-ʩʢʨʝʡʧʽʥʛ ï ʮʝ ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʪʘ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʚʝʙ-ʩʘʡʪʽʚ, 

ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʟʙʠʨʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ɯʥʪʝʨʥʝʪʫ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʜʦʟʚʦʣʷʻ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʥʘʙʦʨʠ ʜʘʥʠʭ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʝʬʝʢʪʠʚʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʽʟʥʝʩʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ [1]. 

ɼʝʷʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʙ-ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʝʙ-ʩʘʡʪʽʚ ʢʦʥʢʫʨʝʥʪʽʚ 

ʪʘ ʧʣʘʪʬʦʨʤ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʱʦʙ ʯʽʪʢʦ ʟʨʦʟʫʤʽʪʠ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ ʽ ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ. 

ɯʥʰʽ ʦʜʝʨʞʫʶʪʴ ʜʘʥʽ ʟ ʦʥʣʘʡʥ-ʢʘʪʘʣʦʛʽʚ ʪʦʚʘʨʽʚ, ʦʛʣʷʜʘʶʪʴ ʩʘʡʪʠ ʪʘ ʦʛʦʣʦʰʝʥʥʷ ʧʨʦ ʚʘʢʘʥʩʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʚʦʾʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ. 

ʂʨʽʤ ʪʦʛʦ, ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʥʣʘʡʥ-ʬʦʨʫʤʽʚ 

ʽ ʥʦʚʠʥʥʠʭ ʩʘʡʪʽʚ, ʱʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʜʫʤʢʠ ʽ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʽʚ. ɿʘʛʘʣʦʤ, ʚʝʙ-ʩʢʨʝʡʧʽʥʛ ï ʮʝ 

ʧʦʪʫʞʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʤʧʘʥʽʷʤ ʜʦʩʷʛʪʠ ʩʚʦʾʭ ʙʽʟʥʝʩ-ʮʽʣʝʡ, ʥʘʜʘʶʯʠ ʜʦʩʪʫʧ 

ʜʦ ʮʽʥʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʽʥʘʢʰʝ ʙʫʣʦ ʙ ʚʘʞʢʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ  ʜʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʮʽʣʝʡ ʚ 

ʩʬʝʨʽ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ, ʚʢʣʶʯʘʶʯʠ: ʧʦʰʫʢ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʘʥʘʣʽʟ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ, 

ʚʠʢʦʥʘʥʥʷ ʤʘʩʦʚʠʭ ʨʦʟʩʠʣʦʢ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʘʡʢʨʘʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʱʦ ʫ 

ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʻ ʝʢʦʥʦʤʽʶ ʯʘʩʫ, ʷʢʠʡ ʽʥʘʢʰʝ ʙ ʚʠʪʨʘʯʘʚʩʷ ʥʘ ʨʫʯʥʝ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʙʘʟ 

ʜʘʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʚʠʥʠʢʘʻ 

ʧʦʪʨʝʙʘ ʩʪʚʦʨʠʪʠ ʙʘʟʫ ʜʘʥʠʭ ʮʠʭ ʢʣʽʻʥʪʽʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʽʩʥʫʶʪʴ ʜʚʘ ʤʦʞʣʠʚʠʭ ʧʽʜʭʦʜʠ. 

ʇʝʨʰʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʣʘʩʥʦʨʫʯʥʝ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʘʪʨʘʪʠ ʟʥʘʯʥʦʛʦ ʯʘʩʫ 

ʥʘ ʨʫʯʥʝ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʧʦʰʫʢ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ. ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʧʘʨʩʠʥʛ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʦʨʫ 

ʨʝʣʝʚʘʥʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ [2, 5]. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ. ʅʠʥʽ ʽʩʥʫʻ 

ʙʝʟʣʽʯ ʜʦʜʘʪʢʽʚ ʪʘ ʨʦʟʰʠʨʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʚʠʪʷʛʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʩʘʡʪʽʚ, 

ʥʘʧʨʠʢʣʘʜ ParseHub. 

ParseHub ï ʮʝ ʙʝʟʢʦʰʪʦʚʥʠʡ ʪʘ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ. ɼʘʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʟʜʘʪʥʽ ʯʠʪʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ ʚʝʙ-ʜʦʢʫʤʝʥʪʠ ʚ ʨʝʣʝʚʘʥʪʥʽ ʜʘʥʽ [3]. 

ʇʨʠ ʮʴʦʤʫ ʞʦʜʥʘ ʧʨʦʛʨʘʤʘ, ʷʢʘ ʜʦʩʪʫʧʥʘ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʥʝ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʚʣʘʩʥʦʨʫʯ 

ʥʘʧʠʩʘʥʦʛʦ ʜʦʜʘʪʢʫ ʜʣʷ ʧʘʨʩʠʥʛʫ ʜʘʥʠʭ ʟ ʩʘʡʪʽʚ, ʘʜʞʝ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʤʦʚʥʠʢʘ ʧʦʪʨʽʙʝʥ ʚʣʘʩʥʠʡ 

ʜʦʜʘʪʦʢ, ʷʢʠʡ ʤʘʪʠʤʝ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ ʬʫʥʢʮʽʾ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ ʩʢʨʠʧʪʫ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘʢʽ ʷʢ: C#, C++, JS, Java, Python, ʪʦʱʦ. ɸʣʝ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʦʶ ʻ ʩʘʤʝ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʪʫʞʥʠʭ ʙʽʙʣʽʦʪʝʢ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ [ʇʦʤʠʣʢʘ! ɼʞʝʨʝʣʦ ʧʦʩʠʣʘʥʥʷ 

ʥʝ ʟʥʘʡʜʝʥʦ.]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʽʻʶ ʽʟ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʙʽʙʣʽʦʪʝʢ ʜʣʷ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ ʻ 

Beautiful Soup.  ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʜ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʩʽ ʧʦʩʠʣʘʥʥʷ ʪʘ 

ʟʘʛʦʣʦʚʢʠ ʧʝʚʥʦʾ ʚʝʙ-ʩʪʦʨʽʥʢʠ. ʊʘʢ, ʥʘ ʨʠʩ. 1 ʚʽʜʦʙʨʘʞʝʥʦ ʢʦʜ ʧʨʦʛʨʘʤʠ ʥʘ ʤʦʚʽ Python, ʷʢʘ 

ʚʠʚʦʜʠʪʴ ʚʩʽ ʧʦʩʠʣʘʥʥʷ, ʷʢʽ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ html-ʩʪʦʨʽʥʮʽ. ʎʝ ʥʘʡʧʨʦʩʪʽʰʠʡ 

ʧʨʠʢʣʘʜ, ʟʘʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ. ʎʝʡ ʢʦʜ ʤʦʞʥʘ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦʜʘʚʘʪʠ ʥʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ 

ʙʽʟʥʝʩʫ. 
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ʈʠʩ. 1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ Python (Beautiful Soup) ʜʣʷ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ 

ʆʪʞʝ, ʷʢ ʚʠʩʥʦʚʦʢ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʝʙ-ʩʢʨʝʡʧʽʥʛ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʣʫʯʘʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʘʥʽ ʟ ʚʝʙ-ʩʘʡʪʽʚ. ʆʪʨʠʤʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʢʦʤʧʘʥʽʷʤ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʥʘʙʦʨʠ ʜʘʥʠʭ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʨʦʟʫʤʽʪʠ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ. ɺʝʙ-ʩʢʨʝʡʧʽʥʛ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʥʢʫʨʝʥʪʽʚ, ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʥʣʘʡʥ-ʢʘʪʘʣʦʛʽʚ, ʬʦʨʫʤʽʚ ʪʘ ʥʦʚʠʥʥʠʭ ʩʘʡʪʽʚ. ɼʣʷ 

ʮʴʦʛʦ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʚʢʣʶʯʘʶʯʠ ParseHub, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ. ʆʜʥʘʢ ʜʣʷ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ 

ʤʦʞʝ ʙʫʪʠ ʟʨʫʯʥʽʰʝ ʨʦʟʨʦʙʠʪʠ ʚʣʘʩʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʝʙ-ʩʢʨʝʡʧʽʥʛʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʘʤʝ ʫʥʽʢʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʠʪʠ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʽ ʜʦʧʦʤʘʛʘʪʠ ʝʬʝʢʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʟ ʤʝʨʝʞʽ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʽʟʥʝʩʽ. 
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ʋɼʂ 004.42 

ɸʅɸʃɯɿ ʇʈʆʎɽʉɯɺ ʎʀʌʈʆɺɯɿɸʎɯɰ ɺ ʋʂʈɸɰʅɯ ɼʆ ʊɸ ʇɯʉʃʗ ʇʆʏɸʊʂʋ 

ɺɯʁʅʀ 

ʂʨʘʚʯʝʥʢʦ ʖ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ.ɸ. 

 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ ʽ  ʤʘʻ ʥʘ ʤʝʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽ ʩʬʝʨʠ ʞʠʪʪʷ: ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʣʶʜʴʤʠ ʜʦ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʩʬʝʨʠ ʦʩʚʽʪʠ ʪʘ ʦʭʦʨʦʥʠ, ʚʽʜ ʧʨʝʜʤʝʪʽʚ ʧʦʙʫʪʫ ʜʦ ʜʠʪʷʯʠʭ ʽʛʨʘʰʦʢ, 

ʦʜʷʛʫ ʪʦʱʦ. 

ɼʘʥʠʡ ʧʨʦʮʝʩ ʜʘʻ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ ʜʦʩʪʫʧ ʜʣʷ ʣʶʜʝʡ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʩʣʫʛ, ʷʢʽ ʟʘ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʝʢʦʥʦʤʽʢʠ ʙʫʣʠ ʤʝʥʰ ʜʦʩʪʫʧʥʠʤʠ. ʊʘʢʦʞ 

ʮʠʬʨʦʚʽʟʘʮʽʷ ʜʘʻ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʥʘʜʘʚʘʥʠʭ ʧʦʩʣʫʛ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ 

ʙʟ̔ʥʝʩʫ, ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ ʟʘʚʜʷʢʠ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʝʢʦʥʦʤʽʮʽ. 

ɿʘ ʧʝʨʽʦʜ ʜʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʋʢʨʘʾʥʠ ʧʨʦʪʠ ʈʦʩʽʾ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʩʫʪʪʻʚʽ 

ʢʨʦʢʠ ʜʣʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʙʘʛʘʪʴʦʭ ʥʘʧʨʷʤʢʽʚ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʘʢ, ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʜʦʩʷʛʥʝʥʴ ʫ ʥʘʧʨʷʤʢʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚʽʜʙʫʣʦʩʷ ʫ ʩʬʝʨʽ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ. ɹʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʚ 

ʨʦʙʦʪʫ ʩʠʩʪʝʤʫ çɼʽʷè ʚ 2020 ʨʦʮʽ. ɼʘʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʜʘʚ ʟʤʦʛʫ ʛʨʦʤʘʜʷʥʘʤ, ʧʽʜʧʨʠʻʤʮʷʤ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ ʟ ʚʣʘʩʥʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʯʠ ʢʦʤʧôʶʪʝʨʘ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʭʦʜʠʪʠ ʜʦ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚ. ɿ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ  ʩʠʩʪʝʤʠ ʢʦʞʥʠʡ ʛʨʦʤʘʜʷʥʠʥ 

ʦʪʨʠʤʘʚ ʜʦʩʪʫʧ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʘʢʦʨʜʦʥʥʦʛʦ ʧʘʩʧʦʨʪʫ, ʚʦʜʽʡʩʴʢʦʛʦ ʧʦʩʚʽʜʯʝʥʥʷ, ʚʥʫʪʨʽʰʥʽʡ 

ʪʘ ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʘʭ ʚ ʩʤʘʨʪʬʦʥʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʚʘʪʠ ʾʭʥʽ ʢʦʧʽʾ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʙʘʥʢʽʚʩʴʢʠʭ ʯʠ 

ʧʦʰʪʦʚʠʭ ʧʦʩʣʫʛ, ʟʘʩʝʣʝʥʥʽ ʚ ʛʦʪʝʣʴ ʽ ʚ ʽʥʰʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ.  ʇʨʦ ʫʩʧʽʰʥʽʩʪʴ ʟʘʧʫʩʢʫ 

ʜʦʜʘʪʢʫ ʩʚʽʜʯʠʣʘ ʽ ʩʪʘʪʠʩʪʠʢʘ.  ɺ ʢʽʥʮʽ 2020 ʨʦʢʫ çɼʽʻʶè ʢʦʨʠʩʪʫʚʘʣʦʩʴ ʧʦʥʘʜ 2,5 ʤʣʥ ʛʨʦʤʘʜʷʥ, 

ʘ ʚʞʝ ʥʘ ʢʽʥʝʮʴ 2021 ʨʦʢʫ ʟʘʛʘʣʦʤ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 12,5 ʤʣʥ ʢʦʨʠʩʪʫʚʘʯʽʚ [3]. ɹʫʣʦ ʧʨʦʚʝʜʝʥʽ 

ʟʘʭʦʜʠ ʟ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʝʜʠʮʠʥʠ. ʊʘʢ, ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʚʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ eHealth, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʻʶ ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ɺ ʜʦʜʘʪʢʫ çɼʽʷè ʙʫʣʦ ʜʦʜʘʥʦ ʧʦʩʣʫʛʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʪʠʬʽʢʘʪʫ COVID-19. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʮʝʩʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ, ʤʠʪʥʽʡ ʪʘ ʧʦʜʘʪʢʦʚʽʡ, 

ʧʨʦʚʦʜʠʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʝʢʣʘʨʫʚʘʥʥʷ, ʥʘ ʚʝʙʩʘʡʪʽ ʄʠʪʥʦʾ ʩʣʫʞʙʠ 

ʋʢʨʘʾʥʠ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʤʠʪʥʠʭ ʧʣʘʪʝʞʽʚ. ʉʪʚʦʨʝʥʽ ʻʜʠʥʽ ʨʝʻʩʪʨʠ ʩʫʜʦʚʠʭ ʨʽʰʝʥʴ 

ʪʘ ʜʝʢʣʘʨʘʮʽʡ, ʟʘʧʫʱʝʥʠʡ ʚʝʙ-ʩʘʡʪ ʄʽʥʽʩʪʝʨʩʪʚʘ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ, ʷʢʽ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ 

ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʢʨʘʾʥʠ, ʜʠʥʘʤʽʢʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʮʠʬʨʦʚʽʟʘʮʽʶ ʫ ʩʬʝʨʽ ʤʝʜʠʮʠʥʠ. ʈʦʟʧʦʯʘʪʦ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ʩʠʩʪʝʤʠ 

eHealth, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ. ʊʘʢʦʞ ʚʚʝʜʝʥʦ ʧʦʩʣʫʛʫ ʦʪʨʠʤʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʩʝʨʪʠʬʽʢʘʪʫ 

COVID-19. 

ɺ ʩʬʝʨʽ ʦʩʚʽʪʠ ʧʨʦʚʦʜʠʣʘʩʴ ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ, ʚʚʝʜʝʥʦ ʚ ʜʽʶ ʧʣʘʪʬʦʨʤʫ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ çʅʘʋʨʦʢè. ɺ ʜʽʶ ʙʫʣʘ ʚʚʝʜʝʥʘ ɭʜʠʥʘ ʜʝʨʞʘʚʥʘ 

ʝʣʝʢʪʨʦʥʥʘ ʙʘʟʘ ʟ ʧʠʪʘʥʴ ʦʩʚʽʪʠ, ʷʢʘ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʢʨʘʾʥʠ, ʢʦʥʢʫʨʩʥʽ 

ʧʨʦʧʦʟʠʮʽʾ, ʨʝʡʪʠʥʛʦʚʽ ʩʧʠʩʢʠ. 

ɺ ʙʘʥʢʽʚʩʴʢʽʡ ʩʬʝʨʽ ʚʩʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʧʦʯʘʣʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʦʩʣʫʛʘʤʠ 

ʽʥʪʝʨʥʝʪ-ʙʘʥʢʽʥʛʽʚ. ʊʘʢ ʩʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ 2021 ʨʦʢʫ ʢʦʨʠʩʪʫʚʘʯʘʤʠ çʇʨʠʚʘʪ24è ʙʫʣʦ 13,5 ʤʣʥ 

ʯʦʣʦʚʽʢ (ʥʘ 3 ʤʣʥ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ), çʆʱʘʜ24è ï 5,9 ʤʣʥ (ʥʘ 0,8 ʤʣʥ ʙʽʣʴʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ), çʄʦʥʦʙʘʥʢè ï 3,5 ʤʣʥ (ʥʘ 0,5 ʤʣʥ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 2020 ʨʦʢʦʤ). 

ʇʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʽʟʘʮʾʽ ʧʽʜʪʚʝʨʜʞʫʻ ʽ ʩʪʘʪʠʩʪʠʢʘ. ʊʘʢ ʦʙʩʷʛ ʧʦʩʣʫʛ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʠʡ ʙʫʚ ʟʘʬʽʢʩʦʚʘʥʠʡ ʚ 2018, 2019 ʪʘ 2020 ʨʦʢʘʭ ʩʢʣʘʜʘʚ 10,36 ʤʣʨʜ ʜʦʣʘʨʽʚ, 

15,81 ʤʣʨʜ ʜʦʣʘʨʽʚ ʪʘ 14,18 ʤʣʨʜ ʜʦʣʘʨʽʚ. ʚʽʜʧʦʚʽʜʥʦ. 
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ɼʣʷ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ 

ʟʘʣʝʞʥʦʩʪʽ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ ʩʝʢʪʦʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʪʝʨʥʝʪʦʤ ʪʘ ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ. ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʩʢʣʘʜʘʻ 0,75, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ. ʂʦʝʬʽʮʽʻʥʪʠ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʜʧʣʘʪ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʪʝʨʥʝʪʫ ʟʥʘʯʠʤʽ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,05. ʄʦʜʝʣʴ ʟʥʘʯʠʤʘ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 

0,05 ɺʽʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʢʣʘʜʘʻ 1,16 ʤʣʨʜ ʜʦʣʘʨʽʚ ʪʘ ʥʝ ʟʥʘʯʠʤʠʡ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,05. 

ʂʦʝʬʽʮʽʻʥʪ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ 0,15 ʦʜʠʥʠʮʴ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʘʧʽʪʘʣʴʥʠʭ 

ʽʥʚʝʩʪʠʮʽʡ ʥʘ 1 ʜʦʣʘʨ ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ ɯʂʊ ʟʨʦʩʪʝ ʥʘ 0,15 ʜʦʣʘʨʘ, ʘ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʬʘʢʪʦʨʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʪʝʨʥʝʪʦʤ ʚ 240,73 ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʜʥʦʛʦ 

ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ ɯʂʊ ʟʨʦʩʪʝ ʥʘ 240,73 ʜʦʣʘʨʽʚ. ʊʦʙʪʦ, ʬʘʢʪʦʨʠ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʪʝʨʥʝʪʦʤ 

ʪʘ ʦʙʩʷʛʫ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʧʨʷʤʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ ʩʝʢʪʦʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ώ ρρφππππππππȟρυẗὼ  ςτπȟχσẗὼ   (1) 

ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʫʤʦʚʠ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ï ʦʩʚʽʪʠ, 

ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ, ʙʘʥʢʽʚʩʴʢʽʡ, ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ, ʩʬʝʨʽ ʙʝʟʧʝʢʠ, ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʠʩʴ. ɼʝʨʞʘʚʽ, 

ʢʦʞʥʽʡ ʣʶʜʠʥʽ ʜʦʚʝʣʦʩʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʞʠʪʪʷ. ʊʘʢ, ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ, ʷʢʽ ʟʤʽʥʠ 

ʚʽʜʙʫʣʠʩʷ ʚ ʥʘʧʨʷʤʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚ ʨʦʟʨʽʟʽ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

ɺ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ ʅʘʮʽʦʥʘʣʴʥʠʤ ʙʘʥʢʦʤ ʋʢʨʘʾʥʠ ʙʫʣʦ ʟʘʧʫʱʝʥʦ ʩʘʡʪ ʧʨʦ ʨʦʙʦʪʫ 

ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ʊʘʢʦʞ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʋʢʨʘʾʥʘ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʜʦ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ɹʣʦʢʯʝʡʥ ʇʘʨʪʥʝʨʩʪʚʘ ʚ ʩʪʘʪʫʩʽ ʩʧʦʩʪʝʨʽʛʘʯʘ. ʇʨʝʟʠʜʝʥʪʦʤ ʋʢʨʘʾʥʠ ʙʫʚ 

ʣʝʛʘʣʽʟʦʚʘʥʠʡ ʢʨʠʧʪʦʩʝʢʪʦʨ. ɺ ʩʠʩʪʝʤʽ çɼʽʷè ʩʪʘʣʘ ʜʦʩʪʫʧʥʦʶ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʜʙʘʥʥʷ ʚʦʻʥʥʠʭ 

ʦʙʣʽʛʘʮʽʡ [ʇʦʤʠʣʢʘ! ɼʞʝʨʝʣʦ ʧʦʩʠʣʘʥʥʷ ʥʝ ʟʥʘʡʜʝʥʦ.].  

ɺ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʥʠʟʢʘ ʟʘʭʦʜʽʚ. ɹʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʟʘʩʪʦʩʫʥʦʢ çʇʦʚʽʪʨʷʥʘ 

ʪʨʠʚʦʛʘè, ʷʢʠʡ ʧʦʚʽʜʦʤʣʷʻ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ ʧʦʚʽʪʨʷʥʦʾ ʟʘʛʨʦʟʠ. ɺʽʜʙʫʣʠʩʷ ʧʝʨʝʛʦʚʦʨʠ ʧʨʦ 

ʧʘʨʪʥʝʨʩʪʚʦ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ɯʊ-ʢʦʤʧʘʥʽʻʶ Palantir, ʱʦ ʨʦʟʨʦʙʣʷʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʾ ʩʪʘʣʘ ʙʦʨʦʪʴʙʘ ʧʨʦʪʠ ʨʦʩʽʡʩʴʢʠʭ ʭʘʢʝʨʩʴʢʠʭ ʘʪʘʢ. ʊʘʢ, 

ʙʽʣʴʰʝ 300 ʪʠʩʷʯ ɯʊ-ʬʘʭʽʚʮʽʚ ʟ ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʡ ʩʪʘʣʠ ʥʘ ʟʘʭʠʩʪ ʢʽʙʝʨʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. ɿʘ ʯʘʩ 

ʚʽʡʥʠ ʚʜʘʣʦʩʷ ʟʘʧʦʙʽʛʪʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ  ʢʽʙʝʨʘʪʘʢ. 

ɺ ʩʬʝʨʽ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ ʚʽʜʙʫʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ. ʊʘʢ, ʚ ʩʠʩʪʝʤʽ çɼʽʷè ʟôʷʚʠʣʘʩʴ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʧʦʤʦʛʠ ʦʩʦʙʘʤ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʦʥʽ ʚʦʻʥʥʠʭ ʜʽʡ, ʚ ʨʦʟʤʽʨʽ 6500 

ʛʨʠʚʝʥʴ [4]. ɼʣʷ ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʩʝʨʚʽʩ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʩʪʘʪʠ ʾʤ ʥʘ ʦʙʣʽʢ. ɼʘʥʘ ʧʦʩʣʫʛʘ ʜʦʩʪʫʧʥʘ ʚ ʩʠʩʪʝʤʽ çɼʽʷè. ʊʘʢʦʞ ʚʚʝʜʝʥʠʡ ʚ ʜʽʶ ʨʝʩʫʨʩ 

çʇʨʠʭʠʩʪʦʢè, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʣʶʜʷʤ, ʷʢʽ ʚʪʨʘʪʠʣʠ ʞʠʪʣʦ, ʟʥʘʡʪʠ ʪʠʤʯʘʩʦʚʠʡ ʧʨʠʭʠʩʪʦʢ. 

ʊʘʢʦʞ ʚ ʩʠʩʪʝʤʽ çɼʽʷè ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʢʫʤʝʥʪʠ ʘʥʛʣʽʡʩʴʢʦʶ, ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʦʶ 

ʰʝʨʠʥʛʫ ʘʚʪʦ. ʊʘʢʦʞ ʚ ʩʠʩʪʝʤʫ ʜʦʜʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʝʥʩʽʡʥʦʛʦ ʧʦʩʚʽʜʯʝʥʥʷ, ʜʦʩʪʫʧʥʘ 

ʧʦʩʣʫʛʘ ʨʝʻʩʪʨʘʮʽʾ ʤʘʡʥʘ ʦʥʣʘʡʥ, ʷʢʘ ʟʘʭʠʩʪʠʪʴ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʰʘʭʨʘʾʚ ʪʘ ʧʽʜʨʦʙʣʝʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ. ɺ ʩʠʩʪʝʤʽ ʜʦʩʪʫʧʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʥʦʪʘʨʽʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ QR-ʢʦʜʦʤ, ʱʦ 

ʪʘʢʦʞ ʜʦʧʦʤʦʞʝ ʟʘʭʠʩʪʠʪʠ ʚʽʜ ʟʘʛʨʦʟʠ ʧʽʜʨʦʙʢʠ ʜʦʢʫʤʝʥʪʽʚ [5]. ɺ ʩʠʩʪʝʤʽ ʙʫʣʘ ʚʚʝʜʝʥʘ ʧʦʩʣʫʛʘ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʊʆɺ. 

ɺ ʩʬʝʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʚʽʜʙʫʣʠʩʷ ʩʫʪʪʻʚʽ ʟʤʽʥʠ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʫʣʘ ʧʦʰʢʦʜʞʝʥʘ. ɸʣʝ ʩʧʝʮʽʘʣʽʩʪʠ ʜʘʥʦʛʦ ʩʝʢʪʦʨʫ ʙʝʟ ʫʧʠʥʫ ʧʨʘʮʶʶʪʴ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʽʥʪʝʨʥʝʪʫ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʟʚôʷʟʢʫ ʚ ʙʝʨʝʟʥʽ 2022 ʨʦʢʫ ʢʦʤʧʘʥʽʷʤʠ çʂʠʾʚʩʪʘʨè, çVodafone ʋʢʨʘʾʥʠè ʪʘ çlifecellè ʟʘ 

ʧʽʜʪʨʠʤʢʠ ʄʽʥʮʠʬʨʠ, ɼʝʨʞʩʧʝʮʟʚôʷʟʢʫ, ʅʘʮʢʦʤʽʩʽʾ ʟ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ɸʩʦʮʽʘʮʽʻʶ ʦʧʝʨʘʪʦʨʽʚ 

ʟʚ'ʷʟʢʫ, ʙʫʚ ʟʘʧʫʱʝʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʨʦʫʤʽʥʛ [1].  

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʟʙʦʨʫ ʜʦʧʦʤʦʛʠ ʥʘ ʧʦʪʨʝʙʠ ʘʨʤʽʾ, ʥʘʩʝʣʝʥʥʷ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʨʠʧʪʦʛʘʤʘʥʮʽ. ʊʘʢʦʞ ʜʣʷ ʟʙʦʨʫ ʜʦʧʦʤʦʛʠ ʜʣʷ ʘʨʤʽʾ ʙʫʣʠ ʟʘʧʫʱʝʥʽ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʣʫʛʠ ʚ ʦʥʣʘʡʥ-ʙʘʥʢʽʥʛʘʭ çʇʨʠʚʘʪ24è, çʄʦʥʦʙʘʥʢè, çʆʱʘʜʙʘʥʢè. 

ʌʘʥʜʝʨʝʡʟʠʥʛʦʚʘ ʧʣʘʪʬʦʨʤʘ çUnited24è ʟʤʦʛʣʘ ʟʽʙʨʘʪʠ 51 ʤʣʥ ʜʦʣʘʨʽʚ ʥʘ ʛʫʤʘʥʽʪʘʨʥʽ ʪʘ 

ʚʽʡʩʴʢʦʚʽ ʧʦʪʨʝʙʠ. 
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ʆʪʞʝ, ʟʘ ʧʝʨʽʦʜ ʜʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʋʢʨʘʾʥʘ ʟʨʦʙʠʣʘ ʙʘʛʘʪʦ ʢʨʦʢʽʚ ʜʦ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʙʘʛʘʪʴʦʭ ʩʬʝʨ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ ï ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ, ʙʘʥʢʽʚʩʴʢʦʾ ʩʬʝʨʠ, ʦʩʚʽʪʠ, ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʧʦʜʘʪʢʦʚʦʾ ʪʘ ʤʠʪʥʦʾ ʩʬʝʨʠ, ʜʽʷʣʴʥʦʩʪʽ ʙʽʟʥʝʩʫ, ʘ ʪʘʢʦʞ  ʟʤʦʛʣʘ ʧʨʦʚʝʩʪʠ  ʷʢʽʩʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʮʠʬʨʦʚʽʟʘʮʽʾ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʽʡʥʠ. ʉʘʤʝ ʩʬʝʨʘ ʮʠʬʨʦʚʽʟʘʮʽʾ ʟʤʦʛʣʘ 

ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʣʘʩʴ ʜʦ ʽʩʥʫʶʯʠʭ ʫʤʦʚ ʞʠʪʪʷ, ʧʨʦʥʠʢʥʝʥʥʷ ʮʽʻʾ ʩʬʝʨʠ ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ 

ʩʫʩʧʽʣʴʩʪʚʘ.     
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ʋɼʂ 330.341.2:636.085:636.5 

ɸʅɸʃɯɿ ʉʊɸʅʋ ʈʀʅʂʋ ʗɭʎʔ ɺ ʋʂʈɸɰʅɯ: ʊɽʅɼɽʅʎɯɰ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

ʂʦʣʝʩʥʽʯʝʥʢʦ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʴ ʊ.ɺ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʷʻʮʴ ʚ ʋʢʨʘʾʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʛʘʣʫʟʴ ʪʘ ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥʠ ʟʘʛʘʣʦʤ. ɺʠʨʦʙʥʠʮʪʚʦ ʷʻʮʴ ʻ 

ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʧʪʘʭʽʚʥʠʮʪʚʘ, ʱʦ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦʶ ʚʠʛʽʜʥʽʩʪʶ ʪʘ 

ʩʦʮʽʘʣʴʥʦʶ ʟʥʘʯʫʱʽʩʪʶ. 

ʉʧʦʯʘʪʢʫ, ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʋʢʨʘʾʥʘ ʟʘʡʤʘʻ ʣʽʜʝʨʩʴʢʝ ʧʦʣʦʞʝʥʥʷ ʚ ʚʠʨʦʙʥʠʮʪʚʽ ʷʻʮʴ ʚ 

ɭʚʨʦʧʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʛʘʣʫʟʽ ʚ ʢʨʘʾʥʽ. ʈʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ ʷʻʮʴ 

(ʢʫʨʷʯʽ, ʧʝʨʝʧʝʣʠʥʽ, ʩʪʨʘʫʩʠʥʽ, ʽʥʜʠʯʽ, ʛʫʩʷʯʽ ʪʘ ʢʘʯʠʥʽ) ʚʽʜʦʙʨʘʞʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʧʦʪʝʥʮʽʘʣ ʨʠʥʢʫ. 

ʉʧʦʞʠʚʘʥʥʷ ʷʻʮʴ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʨʘʮʽʦʥʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʞʝʨʝʣʦʤ ʥʝʦʙʭʽʜʥʠʭ ʙʽʣʢʽʚ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʉʦʶʟʫ ʧʪʘʭʽʚʥʠʢʽʚ ʋʢʨʘʾʥʠ, ʱʦʨʽʯʥʦ ʫ ʩʚʽʪʽ ʩʧʦʞʠʚʘʻʪʴʩʷ 

ʙʣʠʟʴʢʦ 567 ʤʽʣʴʷʨʜʽʚ ʢʫʨʷʯʠʭ ʷʻʮʴ. 

ʆʜʥʘʢ, ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʮʽʥʘ ʥʘ ʷʡʮʷ ʻ ʥʠʟʴʢʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʘʾʥʘʤʠ 

ɭʚʨʦʧʠ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʚʥʫ ʜʠʩʧʨʦʧʦʨʮʽʶ ʤʽʞ ʚʠʪʨʘʪʘʤʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʶ ʷʻʮʴ, ʷʢʫ 

ʤʦʞʝ ʩʦʙʽ ʜʦʟʚʦʣʠʪʠ ʩʧʦʞʠʚʘʯ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʠʤʠ  ʭʘʨʯʦʚʠʤʠ ʷʡʮʷʤʠ ʚʽʜʦʙʨʘʞʘʻ ʚʘʞʣʠʚʠʡ 

ʘʩʧʝʢʪ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ. ɺʠʨʦʙʥʠʢʠ, ʧʦʩʝʨʝʜʥʠʢʠ ʪʘ ʢʽʥʮʝʚʽ ʩʧʦʞʠʚʘʯʽ ʻ ʢʣʶʯʦʚʠʤʠ 

ʫʯʘʩʥʠʢʘʤʠ ʮʴʦʛʦ ʨʠʥʢʫ, ʷʢʠʡ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʶ ʪʘ ʥʦʨʤʘʪʠʚʘʤ ʫ ʩʬʝʨʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʙʽʛʫ ʷʻʮʴ. 

ʆʜʥʽʻʶ ʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʥʘ ʨʠʥʢʫ ʻ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʥʦʾ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʇʦʩʪʽʡʥʠʡ ʧʨʠʨʽʩʪ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ ʚ ʋʢʨʘʾʥʽ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙʠ ʫ ʮʴʦʤʫ ʧʨʦʜʫʢʪʽ ʪʘ ʚʠʩʦʢʠʡ ʧʦʧʠʪ ʥʘ ʥʴʦʛʦ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ. 

ʆʜʥʘʢ, ʮʝʡ ʨʠʥʦʢ ʱʝ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ 

ʷʻʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

 

ʈʠʩ.1 ʉʧʦʞʠʚʘʥʥʷ ʷʻʮʴ ʥʘʩʝʣʝʥʥʷʤ ʋʢʨʘʾʥʠ 

ʊʘʢʦʞ, ʚʽʡʩʴʢʦʚʠʡ ʢʦʥʬʣʽʢʪ ʚ ʋʢʨʘʾʥʽ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʠʚ ʫʤʦʚʠ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʝʢʪʦʨʘ, ʚʢʣʶʯʘʶʯʠ ʩʝʢʪʦʨ ʧʪʘʭʽʚʥʠʮʪʚʘ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ. ʉʧʘʜ ʚ 

ʦʙʩʷʛʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʚʽʡʥʠ ʥʘ ʫʤʦʚʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʜʦʩʪʫʧ 

ʜʦ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʎʽ ʪʨʫʜʥʦʱʽ ʚʠʤʘʛʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʧʽʜʪʨʠʤʢʠ ʚʽʜ 

ʜʝʨʞʘʚʠ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ 

ʋʢʨʘʾʥʠ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ʈʠʩ.2 ʊʝʥʜʝʥʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʷʻʮʴ 2017-2022 ʨʨ 

ʋʨʘʭʦʚʫʶʯʠ ʛʣʦʙʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʪʝʥʜʝʥʮʽʾ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ. ɺʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʷʻʮʴ, ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. ɺʠʩʦʢʦʷʢʽʩʥʘ ʪʘ ʙʝʟʧʝʯʥʘ 

ʧʨʦʜʫʢʮʽʷ ʻ ʦʩʥʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʷʻʮʴ ʧʪʘʭʽʚʥʠʮʪʚʘ ʪʘ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʞʝ ʩʪʘʣʠ ʧʨʝʜʤʝʪʦʤ ʫʚʘʛʠ ʯʠʩʣʝʥʥʠʭ ʚʯʝʥʠʭ-ʘʛʨʘʨʽʾʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʟʥʘʯʫʱʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ ʚ ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋʢʨʘʾʥʘ ʜʦʩʷʛʣʘ 

ʩʘʤʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʷʻʮʴ ʪʘ ʚʽʜʤʦʚʠʣʘʩʷ ʚʽʜ ʽʤʧʦʨʪʫ ʚ ʮʴʦʤʫ ʩʝʛʤʝʥʪʽ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʨʠʥʢʫ ʷʻʮʴ. ʆʪʞʝ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʷʻʮʴ ʚ ʋʢʨʘʾʥʽ ʦʙʫʤʦʚʣʝʥʘ ʾʾ 

ʝʢʦʥʦʤʽʯʥʦʶ ʚʘʞʣʠʚʽʩʪʶ, ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ ʜʘʥʦʛʦ ʩʝʛʤʝʥʪʫ, ʩʦʮʽʘʣʴʥʦʶ ʟʥʘʯʫʱʽʩʪʶ 

ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʦʪʝʥʮʽʘʣʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ɺʠʩʥʦʚʦʢ.  ʇʽʜʚʠʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʷʢʦʩʪʽ ʷʻʮʴ ʚ ʋʢʨʘʾʥʽ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʦʚʦʶ 

ʧʝʨʩʧʝʢʪʠʚʦʶ ʜʣʷ ʨʠʥʢʫ. ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʪʨʠʤʘʥʥʷ ʢʫʨʝʡ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʘʛʨʦʪʝʭʥʽʢ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ. ʊʘʢʦʞ, ʜʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 
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ʋɼʂ 338.984 

ɸʅɸʃɯɿ ʉʊɸʅʋ ʌɸʈʄɸʎɽɺʊʀʏʅʆɻʆ ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ ʊɸ ʉɺɯʊʋ 

ʃʽʩʫʯʝʚʩʴʢʠʡ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʝʨʽʦʜ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʦ ʧʦʚʧʣʠʚʘʚ ʥʘ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ 

ʜʝʨʞʘʚʠ ʪʘ ʾʾ ʛʨʦʤʘʜʷʥ. ɹʘʛʘʪʦ ʛʨʦʤʘʜʷʥ ʙʫʣʠ ʚʠʤʫʰʝʥʽ ʧʦʢʠʥʫʪʠ ʩʚʦʾ ʜʦʤʽʚʢʠ ʪʘ ʤʽʩʮʷ ʨʦʙʦʪʠ 

ʯʝʨʝʟ ʚʽʡʥʫ. ɹʘʛʘʪʦ ʣʽʢʘʨʝʥʴ, ʘʧʪʝʢ ʪʘ ʟʚʠʯʘʡʥʠʭ ʛʨʦʤʘʜʷʥ ʧʦʯʘʣʠ ʚʽʜʯʫʚʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʥʘ ʩʚʦʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʠʨʥʠʤ ʞʠʪʪʷʤ. ʇʝʨʰ ʟʘ ʚʩʝ, ʩʪʘʣʦʩʷ 

ʽʤʧʫʣʴʩʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʤʝʜʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘ ʧʨʦʜʫʢʪʠ ʧʝʨʰʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ 

ʤʽʩʪʘʭ ʪʘ ʦʙʣʘʩʪʷʭ, ʷʢʽ ʙʫʣʠ ʧʦʨʫʯ ʟ ʣʽʥʽʻʶ ʟʽʪʢʥʝʥʥʷ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʣʶʜʠ ʙʦʷʣʠʩʷ 

ʪʦʛʦ, ʱʦ ʧʨʝʧʘʨʘʪʠ ʪʘ ʧʨʦʜʫʢʪʠ ʧʝʨʝʩʪʘʥʫʪʴ ʧʦʩʪʘʯʘʪʠʩʷ. ʎʝ ʩʪʘʣʦ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ, ʷʢʘ 

ʚʠʢʣʠʢʘʣʘ ʰʪʫʯʥʠʡ ʜʝʬʽʮʠʪ ʥʘ ʧʨʝʧʘʨʘʪʠ. ʋ ʧʝʨʰʠʡ ʜʝʥʴ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʘʛʨʝʩʽʾ ʘʧʪʝʯʥʠʡ 

ʧʨʦʜʘʞ ʣʽʢʽʚ ʟʙʽʣʴʰʠʚʩʷ ʙʽʣʴʰ ʥʽʞ ʫ 2 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʜʥʝʤ ʤʠʥʫʣʦʛʦ ʨʦʢʫ ʪʘ 

ʟʨʦʩʪʘʚ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʫ ʧʝʨʰʽ 11 ʜʥʽʚ ʚʝʣʠʢʦʾ ʚʽʡʥʠ. ʇʨʠ ʮʴʦʤʫ ʯʠʩʣʦ ʧʨʘʮʶʶʯʠʭ ʘʧʪʝʢ ʫ 

ʢʨʘʾʥʽ ʥʘ ʧʦʯʘʪʢʫ ʚʪʦʨʛʥʝʥʥʷ ʈʌ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ 10% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʯʝʨʝʟ 

ʚʽʡʥʫ ʢʫʧʫʚʘʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʣʶʜʝʡ ʟʤʝʥʰʠʣʘʩʷ, ʪʦ ʥʘ ʨʠʥʢʫ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʽ ʧʨʝʧʘʨʘʪʠ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ ʮʽʥʦʚʦʛʦ ʢʣʘʩʫ. ʏʝʨʝʟ ʮʝ ʜʝʷʢʽ ʫʢʨʘʾʥʩʴʢʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʬʽʨʤʠ ʪʘ 

ʢʦʨʧʦʨʘʮʽʾ, ʪʘʢʽ ʷʢ "ʌʘʨʤʘʢ" ʪʘ "ɼʘʨʥʠʮʷ" ʧʦʯʘʣʠ ʟʘʡʤʘʪʠ ʮʶ ʥʽʰʫ ʽ ʚʠʧʫʩʪʠʣʠ ʥʘ ʨʠʥʦʢ 100 

ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ 2022 ʨʦʮʽ [1]  

ɺʨʘʭʦʚʫʶʯʠ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ, ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ 

ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʩʪʘʥʦʤ ʥʘ ʣʠʧʝʥʴ 2023 

ʨʦʢʫ ʚ ʢʦʥʪʝʢʩʪʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʨʦʟʚʠʪʢʫ. ʗʢ ʦʩʥʦʚʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʘʥʘʣʽʟʫ ʚʟʷʪʦ ʘʢʮʽʾ ʢʦʤʧʘʥʽʡ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʧʨʦ ʽʩʥʫʶʯʫ 

ʪʝʥʜʝʥʮʽʶ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʧʨʝʧʘʨʘʪʠ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ, ʱʦ ʘʢʪʫʘʣʴʥʘ ʥʝ ʪʽʣʴʢʠ ʚ 

ʋʢʨʘʾʥʽ, ʘ ʽ ʫ ʩʚʽʪʽ ʧʽʜ ʚʧʣʠʚʦʤ ʧʘʥʜʝʤʽʾ ʪʘ ʽʥʰʠʭ ʭʚʦʨʦʙ, ʱʦ ʚʠʥʠʢʘʶʪʴ, ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ, ʘ ʷʢ ʥʘʩʣʽʜʦʢ ʽ ʪʝʥʜʝʮʽʾ ʱʦʜʦ ʟʤʽʥ ʥʘ ʮʽʥʠ ʘʢʮʽʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ. 

ʗʢʱʦ ʧʦʛʣʷʥʫʪʠ ʥʘ ʛʘʣʫʟʝʚʽ ʪʝʥʜʝʥʮʽʾ, ʪʦ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʫ 2023 ʨʦʮʽ, ʥʦʚʽ ʣʽʢʠ ʩʪʘʶʪʴ 

ʜʝʜʘʣʽ ʩʢʣʘʜʥʽʰʠʤʠ, ʟʨʦʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʙʝʟʣʽʯʽ ʨʽʟʥʠʭ ʧʦʞʠʚʥʠʭ ʩʧʦʣʫʢ ʽ ʝʢʩʪʨʘʢʪʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʙʫʭ 

ʧʽʜʭʦʜʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʣʽʢʽʚ ʽ ʙʽʦʤʘʨʢʝʨʽʚ.[2] ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʜʦʨʦʞʯʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ʇʨʠ ʮʴʦʤʫ, 

ʷʢʱʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʝʩʴ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ, ʪʦ ʥʘ ʜʫʤʢʫ Peter Loftus [3] ʦʩʦʙʣʠʚʦ 

ʧʨʠʚʘʙʣʠʚʠʤ ʩʪʘʻ ʨʠʥʦʢ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʨʠʥʦʢ ʚ ʮʽʣʦʤʫ, ʟ ʨʠʩʫʥʢʫ 1 ʚʠʜʥʦ, ʱʦ 3 ʢʦʤʧʘʥʽʾ ʟʘʡʤʘʶʪʴ 25% ʨʠʥʢʫ, 8 

ʢʦʤʧʘʥʽʡ ʟʘʡʤʘʶʪʴ 51% ʨʠʥʢʫ, 16 ʢʦʤʧʘʥʽʡ ʟʘʡʤʘʶʪʴ 76% ʨʠʥʢʫ, 23 ʢʦʤʧʘʥʽʾ ʟʘʡʤʘʶʪʴ 90% 

ʨʠʥʢʫ, 30 ʢʦʤʧʘʥʽʡ ʟʘʡʤʘʶʪʴ 98% ʨʠʥʢʫ ʽ 34 ʢʦʤʧʘʥʽʾ ʟʘʡʤʘʶʪʴ 99% ʨʠʥʢʫ, ʽʥʰʽ ʢʦʤʧʘʥʽʾ 

ʟʘʡʤʘʶʪʴ ʣʠʰʝ 1% ʨʠʥʢʫ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʘʥʦ ʢʦʤʧʘʥʽʾ ʥʘ ʨʠʥʢʫ, ʷʢʽ ʟʘʡʤʘʶʪʴ 

ʙʽʣʴʰʝ ʥʽʞ 2,0% ʨʠʥʢʫ (ʮʠʭ ʢʦʤʧʘʥʽʡ ʟ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʩʪʘʣʦ 19). ɯʥʜʝʢʩ ʍʝʨʬʽʥʜʘʣʷ-ʍʽʨʰʤʘʥʘ - 

0,04482 ʩʚʽʜʯʠʪʴ ʱʦ ʦʙʨʘʥʘ ʩʬʝʨʘ ʻ ʥʝʢʦʥʮʝʥʪʨʦʚʘʥʦʶ, ʪʦʙʪʦ ʨʠʥʦʢ ʢʦʨʧʦʨʘʮʽʡ ʻ ʢʦʥʢʫʨʝʥʪʥʠʤ, 

ʥʝʤʦʥʦʧʦʣʽʟʦʚʘʥʠʤ. 
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ʈʠʩ. 1. ʂʫʤʫʣʷʪʘ ʨʠʥʢʫ 

ʇʦʙʫʜʦʚʘʥʘ ʢʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʜʣʷ ʧʦʢʘʟʥʠʢʘ ʮʽʥ ʘʢʮʽʡ ʢʦʤʧʘʥʽʡ. ʗʢ ʚʠʜʥʦ ʟ ʮʽʻʾ 

ʤʘʪʨʠʮʽ ʤʘʡʞʝ ʚʩʽ ʘʢʮʽʾ ʤʘʶʪʴ ʩʠʣʴʥʫ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʦʙʦʶ. ʇʨʠ ʮʴʦʤʫ ʚʠʜʽʣʷʶʪʴʩʷ ʮʽʥʠ 

ʘʢʮʽʡ ʢʦʤʧʘʥʽʾ SNY, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʜʫʞʝ ʩʣʘʙʢʫ ʢʦʨʝʣʷʮʽʶ ʟ ʽʥʰʠʤʠ ʮʽʥʘʤʠ ʘʢʮʽʡ ̔  ʥʘʚʽʪʴ 

ʥʝʛʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʾ. 

 
ʈʠʩ. 2 ʂʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ 

ɼʘʣʽ ʙʫʣʘ ʦʙʨʘʥʘ ʢʦʤʧʘʥʽʷ MRK, ʷʢ ʢʦʤʧʘʥʽʷ ʮʽʥʘ ʘʢʮʽʾ ʷʢʦʾ ʙʫʜʝ ʤʦʜʝʣʶʚʘʪʠʩʷ, ʪʦʙʪʦ ʮʽʥʠ 

ʮʽʻʾ ʘʢʮʽʾ ʩʪʘʣʠ ʟʘʣʝʞʥʦʶ ʟʤʽʥʥʦʶ. ɼʘʥʘ ʢʦʤʧʘʥʽʷ ʚʠʡʰʣʘ ʥʘ ʙʽʨʞʫ ʫ 1962 ʨʦʮʽ, ʪʦʙʪʦ ʩʪʘʥʦʤ ʥʘ 

2023 ʨʽʢ ʚʦʥʘ ʚʞʝ 61 ʨʽʢ ʪʦʨʛʫʻʪʴʩʷ ʥʘ ʙʽʨʞʽ. ʅʝʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʘʢʮʽʾ ʢʦʤʧʘʥʽʡ 

MDT, BMY, SNY, NVS, PFE, AZN. ɯʥʰʽ ʢʦʤʧʘʥʽʾ ʥʝ ʙʫʣʦ ʦʙʨʘʥʦ ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʩʦʙʦʶ, ʱʦ ʩʧʦʪʚʦʨʠʪʴ ʤʦʜʝʣʴ ʪʘ ʧʨʠʟʚʝʜʝ ʜʦ ʷʚʥʦʾ ʤʫʣʴʪʠʢʦʣʽʥʝʘʨʥʦʩʪʽ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʠʪʴ ʘʜʝʢʚʘʪʥʦ ʦʮʽʥʠʪʠ ʤʦʜʝʣʴ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʩʪʘʣʘ ʧʦʙʫʜʦʚʘ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʫ 

ʩʝʨʝʜʦʚʠʱʽ MS EXCEL. ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʯʝ. ʗʢ ʚʠʜʥʦ ʟʽ ʟʥʘʯʝʥʥʷ 

ʈ-ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ ʥʝʟʘʣʝʞʥʽʡ ʟʤʽʥʥʽʡ, ʢʦʤʧʘʥʽʾ PFE ʤʘʻ ʟʥʘʯʝʥʥʷ 

0,126, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 12,6% ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ ʮʽʡ ʟʤʽʥʥʽʡ ʜʦʨʽʚʥʶʻ 0. ʎʝ ʻ 

ʥʝʧʨʠʡʥʷʪʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʧʨʠʡʥʷʪʥʠʤ ʻ ʟʥʘʯʝʥʥʷ ʤʝʥʰʝ 5%. ʊʦʤʫ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʩʪʘʣʘ 

ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʟ ʚʠʢʣʶʯʝʥʥʷʤ ʮʽʻʾ ʟʤʽʥʥʦʾ. 
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ʈʠʩ. 3 ʈʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ 

ʉʬʦʨʤʦʚʘʥʘ ʤʦʜʝʣʴ ʻ ʘʜʝʢʚʘʪʥʦʶ. ɿʥʘʯʠʤʽʩʪʴ F ʚʢʘʟʫʻ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʟ 

ʡʤʦʚʽʨʥʽʩʪʶ 99,9%. P ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʪʝʞ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝʱʦ ʚʦʥʠ 

ʻ ʟʥʘʯʠʤʠʤʠ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʚ 99%. R2=0,89, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 89% ʟʤʽʥʠ ʚ ʮʽʥʘʭ ʘʢʮʽʡ ʢʦʤʧʘʥʽʾ 

MRK ʧʦʷʩʥʶʻʪʴʩʷ ʟʤʽʥʘʤʠ ʦʙʨʘʥʠʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ.  ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, 

ʱʦ ʮʽʥʠ ʘʢʮʽʡ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʤʘʶʪʴ ʯʘʩʪʢʫ ʨʠʥʢʫ ʙʽʣʴʰʝ ʥʽʞ 2% ʩʠʣʴʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ, 

ʤʘʶʯʠ ʩʠʣʴʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ. ɸʢʮʽʾ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʠʡʰʣʠ ʥʘ ʨʠʥʦʢ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʻ ʥʝ 

ʪʘʢ ʩʠʣʴʥʦ ʧʦʚôʷʟʘʥʠʤʠ ʪʘ ʥʝ ʤʘʶʪʴ ʩʠʣʴʥʦʾ ʚʠʨʘʞʝʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʦʙʦʶ. ɹʫʣʠ ʧʦʙʫʜʦʚʘʥʽ 

ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʠʣʠ ʚʠʷʚʠʪʠ ʚʧʣʠʚ ʮʽʥ ʘʢʮʽʡ ʢʦʤʧʘʥʽʡ ʦʜʥʘ ʥʘ ʦʜʥʫ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʣʴʥʦʾ ʷʚʥʦʾ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʯʘʩʦʤ ʚʠʭʦʜʫ ʥʘ ʨʠʥʦʢ ʪʘ ʯʘʩʪʢʦʶ ʨʠʥʢʫ, ʪʘʢʦʞ 

ʥʝʤʘʻ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʯʘʩʦʤ ʚʠʭʦʜʫ ʥʘ ʨʠʥʦʢ ʪʘ ʮʽʥʦʶ ʘʢʮʽʾ.  ɸʣʝ ʻ ʧʝʚʥʘ ʣʦʛʽʯʥʘ 

ʟʘʣʝʞʥʽʩʪʴ, ʯʠʤ ʧʽʟʥʽʰʝ ʢʦʤʧʘʥʽʷ ʚʠʡʰʣʘ ʥʘ ʙʽʨʞʫ, ʪʠʤ ʤʝʥʰʘ ʾʾ ʯʘʩʪʢʘ, ʘʣʝ ʮʷ ʟʘʣʝʞʥʽʩʪʴ 

ʩʧʨʘʚʜʞʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʢʦʤʧʘʥʽʡ ʷʢʽ ʚʠʡʰʣʠ ʥʘ ʙʽʨʞʫ ʟ 2016 ʧʦ 2022 ʨʦʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʱʝ 

ʥʝ ʚʩʪʠʛʣʠ ʨʦʟʚʠʥʫʪʠʩʷ.  

ʋ ʢʦʥʪʝʢʩʪʽ ʋʢʨʘʾʥʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ 

ʟʘʡʥʷʪʪʷ ʪʦʧʦʚʠʭ ʧʦʟʠʮʽʡ ʪʘ ʻ ʥʘʨʘʟʽ ʥʝ ʜʫʞʝ ʨʦʟʚʠʥʝʥʠʤ ʧʦʧʨʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʟʘʪʨʝʙʫʚʘʥʽʩʪʴ, 

ʩʝʨʝʜ ʥʘʡʙʽʣʴʰʠʭ ʢʦʤʧʘʥʽʡ -  ʇʈɸʊ "ʌɸʈʄɸʎɽɺʊʀʏʅɸ ʌɯʈʄɸ "ɼɸʈʅʀʎʗ" ʪʘ ɸʊ 

"ʌɸʈʄɸʂ". ɸʣʝ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʨʽʚʥʷ ʷʢ ʟʘ ʨʝʧʫʪʘʮʽʻʶ, ʪʘʢ ʽ ʟʘ 

ʬʦʨʤʘʣʴʥʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʝʙʘ ʨʦʟʚʠʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʧʦʯʘʪʠ 

ʟ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʘʜʨʽʚ. ʌʦʨʤʫʚʘʥʥʶ ʥʘʚʯʘʣʴʥʦʾ ʙʘʟʠ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʜʝʨʞʘʚʘ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʠʚʘʪʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʮʝ ʜʦʟʚʦʣʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʡʪʠ ʥʘ 

ʨʠʥʦʢ ʪʘ ʟʘʡʥʷʪʠ ʧʨʦʚʽʜʥʝ ʧʦʣʦʞʝʥʥʷ ʥʘ ʥʴʦʤʫ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. ɸʅʅɸ ɹɽʈɽɿɯʅɸ. ʎʽʥʠ ʢʫʩʘʶʪʴʩʷ? ʗʢ ʚʽʡʥʘ ʚʧʣʠʥʫʣʘ ʥʘ ʧʦʧʠʪ ʪʘ ʚʘʨʪʽʩʪʴ ʣʽʢʽʚ 

ʚ ʋʢʨʘʾʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ɸʅʅɸ ɹɽʈɽɿɯʅɸ. ï 2023. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.rbc.ua/rus/news/tsini-kusayutsya-k-viyna-vplinula-popit-ta-1684781188.html. 

2. Top pharma industry trends to watch for in 2023 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2023. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: Top pharma industry trends to watch for in 2023. 

3. Peter Loftus. Drug Prices Reach New Highðin the Millions [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

Peter Loftus. ï 2022. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.wsj.com/articles/drug-prices-reach-

new-highin-the-millions-11671990099. 
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ʋɼʂ 330.45 

ʅʆɺɯʊʅɯ ʅɸʇʈʗʄʂʀ ɿɸʉʊʆʉʋɺɸʅʅʗ DATA MINING 

ʃʽʩʫʯʝʚʩʴʢʠʡ ʆ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʢ.ʝ.ʥ, ʜʦʮʝʥʪ  ʅʘʢʦʥʝʯʥʘ ʂ.ɺ. 

 

Data Mining ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʥʘʰʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʷʢʽ 

ʥʘʜʭʦʜʷʪʴ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, ʟʨʦʙʠʣʘ ʥʝʤʦʞʣʠʚʠʤ ʾʭ ʘʥʘʣʽʟ ʚʨʫʯʥʫ. ʊʦʤʫ Data Mining ʩʪʘʻ 

ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. 

Data Mining - ʮʝ ʧʨʦʮʝʩ ʚʠʜʦʙʫʪʢʫ ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ ʤʘʰʠʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽʩʥʫʶʪʴ ʜʝʷʢʽ 

ʥʦʚʽʪʥʽ ʥʘʧʨʷʤʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining: 

1. ʆʙʨʦʙʢʘ ʤʦʚʣʝʥʥʷ. 

2. ʈʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 

3. ɸʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 

4. ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʽʜʝʦ. 

5. ɸʥʘʣʽʟ ʜʘʥʠʭ ʟ ʩʝʥʩʦʨʽʚ. 

ʆʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ - ʮʝ ʪʝʤʘʪʠʯʥʠʡ 

ʘʥʘʣʽʟ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʛʨʫʧʠ ʩʣʦʚʝʩʥʠʭ ʟʚ'ʷʟʢʽʚ, ʷʢʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʘʟʦʤ ʪʘ ʚʽʜʥʝʩʪʠ 

ʾʭ ʜʦ ʧʝʚʥʦʾ ʪʝʤʘʪʠʢʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʚʽʜʛʫʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʦʚʠʥʠ, ʩʦʮʽʘʣʴʥʽ ʤʝʜʽʘ ʪʦʱʦ ʪʘ ʟʥʘʭʦʜʠʪʠ ʚ ʥʠʭ ʩʭʦʞʽ ʪʝʤʠ. ʄʦʜʝʣʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʤʦʚʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ Machine Learning, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʝʚʥʫ ʤʦʚʫ ʥʘ ʦʩʥʦʚʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʢʣʘʜʽʚ ʪʝʢʩʪʽʚ. ʎʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʦʚʠ ʪʝʢʩʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʘʚʪʦʨʩʪʚʘ. 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʢʣʘʜ ʪʝʢʩʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ ʟ ʦʜʥʽʻʾ ʤʦʚʠ ʥʘ ʽʥʰʫ. ʎʽ ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʚʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʝʡ Machine Learning, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʢʣʘʜʽʚ ʪʘ 

ʥʘʚʯʘʶʪʴʩʷ ʧʽʜʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʧʝʨʝʢʣʘʜʫ. ʊʘʢʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʢʣʘʜ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤ ʜʣʷ ʢʦʤʧʘʥʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʤʘʶʪʴ ʢʣʽʻʥʪʽʚ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ ʪʘ ʭʦʯʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʾʤ ʟʨʫʯʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ 

ʪʝʢʩʪʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʽ ʘʣʛʦʨʠʪʤʠ Machine Learning, ʷʢ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʪʘ 

ʤʝʪʦʜʠ ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʪʝʢʩʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ 

ʤʦʜʝʣʽ, ʷʢ Seq2Seq (Sequence-to-Sequence) ʪʘ Transformer. ʄʦʜʝʣʴ Seq2Seq ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʯʘʩʪʠʥ: ʝʥʢʦʜʝʨ ʪʘ ʜʝʢʦʜʝʨ.[1] 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ Data Mining ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤ ʦʪʨʠʤʫʚʘʪʠ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟ ʨʽʟʥʠʭ ʢʨʘʾʥ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ 

Data Mining ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ ʾʭ ʽʩʪʦʨʽʾ ʧʦʢʫʧʦʢ, ʚʽʜʚʽʜʫʚʘʥʴ 

ʩʘʡʪʫ, ʧʦʰʫʢʫ ʪʦʚʘʨʽʚ ʪʘ ʽʥʰʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʩʪʦʨʽʾ ʧʦʢʫʧʦʢ 

ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʪʦʚʘʨʠ ʘʙʦ ʧʦʩʣʫʛʠ ʢʦʨʠʩʪʫʚʘʯ ʢʫʧʫʻ ʯʘʩʪʽʰʝ, ʘ ʷʢʽ ʨʽʜʰʝ, ʪʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʧʨʦ ʡʦʛʦ ʧʦʪʨʝʙʠ ʪʘ ʽʥʪʝʨʝʩʠ.  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʽʚ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ 

ʷʢ Collaborative Filtering (ʩʧʽʣʴʥʝ ʬʽʣʴʪʨʫʚʘʥʥʷ), Content-Based Filtering (ʬʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʢʦʥʪʝʥʪʫ) ʪʘ Hybrid Filtering (ʛʽʙʨʠʜʥʝ ʬʽʣʴʪʨʫʚʘʥʥʷ). ʄʝʪʦʜ Collaborative ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʢʦʤʝʨʮʽʾ, ʜʝ ʘʣʛʦʨʠʪʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʥʘʡʪʠ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʚʦʥʠ ʰʫʢʘʶʪʴ, ʘʙʦ ʥʘʚʽʪʴ ʟʘʣʫʯʠʪʠ ʾʭ ʜʦ ʧʦʢʫʧʢʠ ʥʦʚʠʭ 

ʪʦʚʘʨʽʚ. ʊʘʢʽ ʘʣʛʦʨʠʪʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʦʞʫʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʢʣʽʻʥʪʫ ʪʦʚʘʨʠ, ʷʢʽ ʚʽʥ ʤʦʞʝ 

ʧʨʠʜʙʘʪʠ ʨʘʟʦʤ ʟ ʪʠʤ, ʱʦ ʚʽʥ ʚʞʝ ʢʫʧʫʚʘʚ, ʘʙʦ ʥʘʚʽʪʴ ʪʦʚʘʨʠ, ʷʢʽ ʡʦʤʫ ʩʧʦʜʦʙʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʩʘʡʪʽ ʘʙʦ ʚ ʤʝʨʝʞʽ.[2] 
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Data Mining ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʪʝʤ. ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ 

ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʨʦʟʫʤʽʪʠ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʷʢʽ ʪʝʤʠ ʾʭ ʮʽʢʘʚʣʷʪʴ ʽ ʷʢ ʚʦʥʠ ʨʝʘʛʫʶʪʴ ʥʘ ʧʝʚʥʽ ʧʦʜʽʾ ʘʙʦ ʪʝʥʜʝʥʮʽʾ. ʎʷ 

ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴ, ʷʢʽ ʪʝʤʠ ʙʫʜʫʪʴ 

ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʗʢ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʚʽʜʦʤʦ, ʱʦ ʙʘʛʘʪʦ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʪʝʤ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʘʣʫʯʠʪʠ ʙʽʣʴʰʝ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʣʷʜʽʚ ʢʦʥʪʝʥʪʫ. ʂʦʤʧʘʥʽʾ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʧʨʦʜʫʢʪʠ ʘʙʦ ʧʦʩʣʫʛʠ ʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʽ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʷʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭʥʽ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʢʫʧʢʫ.  

Data Mining ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʪʘ ʚʽʜʝʦ, 

ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʩʬʝʨʽ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʚʯʝʥʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʙʨʘʟʠ ʪʘ ʟʨʘʟʢʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʪʘ ʚʽʜʝʦ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʽʥʜʫʩʪʨʽʾ ʨʦʟʚʘʛ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʪʝʛʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʥʘ ʬʦʪʦ- ʪʘ 

ʚʽʜʝʦʧʣʘʪʬʦʨʤʘʭ ʘʙʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

Data Mining ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʩʝʥʩʦʨʽʚ, ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʜʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʽ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ. ʋ 

ʤʝʜʠʮʠʥʽ, ʜʘʥʽ ʟ ʩʝʥʩʦʨʽʚ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʟʜʦʨʦʚ'ʷ ʧʘʮʽʻʥʪʘ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢ ʧʝʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʋ ʩʬʝʨʽ ʙʝʟʧʝʢʠ, ʜʘʥʽ ʟ ʩʝʥʩʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʽʜʦʟʨʽʣʠʭ ʜʽʡ ʘʙʦ ʧʦʨʫʰʝʥʴ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ. Data Mining ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʘʥʘʣʽʟʫʚʘʪʠ ʮʽ ʜʘʥʽ ʪʘ ʚʠʟʥʘʯʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʽ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ.[3] 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʽ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ 

ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ ʤʝʜʠʮʠʥʘ, ʙʽʟʥʝʩ, ʥʘʫʢʘ ʪʘ ʽʥʰʽ. ʅʦʚʽʪʥʽ ʥʘʧʨʷʤʢʠ Data Mining, ʪʘʢʽ 

ʷʢ ʘʥʘʣʽʟ ʛʨʘʬʽʚ, ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʠʭ ʤʦʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞ ʪʘ ʽʥʰʽ, ʜʘʶʪʴ ʟʤʦʛʫ 

ʨʦʟʚ'ʷʟʫʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʟʥʘʭʦʜʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʨʽʰʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ Data Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ, ʨʦʟʫʤʽʪʠ ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʩʠʪʫʘʮʽʡ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʙʽʟʥʝʩʫ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ. ʆʜʥʘʢ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʪʘʢʦʞ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʝʪʠʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʫʚʘʞʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʪʠʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ Data 

Mining, ʚʘʞʣʠʚʦ ʨʦʟʨʦʙʣʷʪʠ ʩʪʘʥʜʘʨʪʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ 

ʟʘʭʠʩʪʫ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʮʽʣʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ Data Mining ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ, ʷʢʠʡ ʤʦʞʝ ʚʠʨʽʰʫʚʘʪʠ ʙʘʛʘʪʦ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʪʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚ 

ʮʽʣʦʤʫ. ʆʜʥʘʢ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʮʝ ʚʽʜʙʫʚʘʣʦʩʴ ʝʬʝʢʪʠʚʥʦ ʪʘ ʝʪʠʯʥʦ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʠʟʠʢʠ 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Trevor H. The Elements of Statistical Learning / H. Trevor, T. Robert, F. Jerome.. ï 764 ʩ. ï 

(2). 

2. Specialization Machine Learning [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.coursera.org/specializations/machine-learning-introduction. 

3. ʏʝʨʥʷʢ ɯ. ʆ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ / ɯ. ʆ. ʏʝʨʥʷʢ, ʇ. ɺ. ɿʘʭʘʨʯʝʥʢʦ. ï ʂʠʾʚ: 

ɿʅɸʅʅʗ, 2010. ï 837 ʩ. 
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ʋɼʂ 338.984 

ɼʆʉʃɯɼɾɽʅʅʗ ɸɻʈɸʈʅʆɻʆ ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ 

ʃʫʯʠʥʩʴʢʘ ɸ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʈʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʩʪʫ ʢʨʘʾʥʠ. ɸʥʘʣʽʟ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʫ ʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʨʦʟʫʤʽʥʥʽ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʚʧʣʠʚʫ ʥʘ ʥʦʤʽʥʘʣʴʥʠʡ ɺɺʇ. ʋ 

ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʰʘ ʫʚʘʛʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ lʜʦʩʣʽʜʞʝʥʥʷ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʙʝʟʣʽʯ ʥʦʚʠʥ ʘʛʨʦʩʝʢʪʦʨʫ ʤʦʞʝʤʦ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʚʽʡʩʴʢʦʚʦʶ ʘʛʨʝʩʽʻʶ. ɸʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʚ ʋʢʨʘʾʥʽ ʧʽʜʯʘʩ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʟʘʟʥʘʚ 

ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʯʝʨʝʟ ʨʦʩʽʡʩʴʢʫ ʘʛʨʝʩʽʶ. ɺʪʨʘʪʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʦʮʽʥʶʶʪʴʩʷ ʚ ʤʽʣʴʷʨʜʠ 

ʜʦʣʘʨʽʚ ʉʐɸ, ʚʢʣʶʯʘʶʯʠ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ. ʉʫʙ'ʻʢʪʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʨʽʣʣʽ ʧʦʥʝʩʣʠ ʚʝʣʠʢʽ ʟʙʠʪʢʠ, ʘ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʧʦʪʨʝʙʫʻ ʦʙʩʪʝʞʝʥʥʷ 

ʥʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʧʨʝʜʤʝʪʠ. ʈʦʩʣʠʥʥʠʮʪʚʦ ʟʘʟʥʘʣʦ ʩʫʪʪʻʚʠʭ ʚʪʨʘʪ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ ʪʘ ʥʠʞʯʽ ʚʨʦʞʘʾ. ɺʝʣʠʢʝ ʧʦʛʦʣʽʚ'ʷ ʪʚʘʨʠʥ ʪʘʢʦʞ ʙʫʣʦ ʚʪʨʘʯʝʥʦ ʯʝʨʝʟ ʚʦʻʥʥʽ ʜʽʾ. 

ɺʪʨʘʪʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʯʝʨʝʟ ʦʢʫʧʘʮʽʶ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙʩʪʨʽʣʠ ʧʨʠʟʚʝʣʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʥʘ 20%. ʅʝʜʦʩʪʘʪʥʻ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʪʘ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʟʥʠʟʠʣʦ 

ʚʨʦʞʘʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʟʘʟʥʘʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʘ ʯʦʨʥʦʤʦʨʩʴʢʽ ʧʦʨʪʠ ʟʘʙʣʦʢʦʚʘʥʽ, ʫʩʢʣʘʜʥʶʶʯʠ ʝʢʩʧʦʨʪ ʧʨʦʜʫʢʮʽʾ. ɿʙʠʪʢʠ ʪʝʭʥʽʢʠ ʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʧʨʠʟʚʝʣʠ ʜʦ ʪʨʫʜʥʦʱʽʚ ʫ ʟʙʝʨʽʛʘʥʥʽ ʽ ʟʙʫʪʽ ʧʨʦʜʫʢʮʽʾ. ɺʘʞʢʦʶ 

ʩʠʪʫʘʮʽʻʶ ʦʧʠʥʠʣʠʩʷ ʙʘʛʘʪʦ ʬʝʨʤʝʨʽʚ, ʚʠʤʫʰʝʥʠʭ ʧʨʠʧʠʥʠʪʠ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʽ 

ʤʽʛʨʫʚʘʪʠ. ʎʽ ʨʠʟʠʢʠ ʟʥʘʯʥʦ ʧʽʜʽʨʚʘʣʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʧʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ. 

ʇʦʨʷʜ ʟ ʪʠʤ, ʫ 2022 ʨʦʮʽ, ʧʽʜ ʯʘʩ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʥʘʯʥʫ ʩʪʽʡʢʽʩʪʴ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʩʢʣʘʜʥʽ ʫʤʦʚʠ, ʙʫʣʦ ʟʽʙʨʘʥʦ ʧʦʥʘʜ 67 ʤʣʥ ʪ 

ʚʨʦʞʘʶ - ʦʜʠʥ ʽʟ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ 30 ʨʦʢʽʚ. ʋʢʨʘʾʥʘ ʟʘʣʠʰʠʣʘʩʷ ʛʘʨʘʥʪʦʤ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʙʝʟʧʝʢʠ ʩʚʽʪʫ, ʧʽʜʧʠʩʘʚʰʠ ʚʘʞʣʠʚʽ ʫʛʦʜʠ ʟ ʊʫʨʝʯʯʠʥʦʶ ʪʘ ʆʆʅ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʟʝʨʥʘ. ɺʞʝ ʟʘ ʧʝʨʰʠʡ ʧʦʚʥʠʡ ʤʽʩʷʮʴ ʨʝʘʣʽʟʘʮʽʾ ʽʥʽʮʽʘʪʠʚʠ, ʟ ʧʦʨʪʽʚ ʋʢʨʘʾʥʠ 

ʙʫʣʦ ʚʽʜʧʨʘʚʣʝʥʦ ʧʦʥʘʜ 1,72 ʤʣʥ ʪ ʘʛʨʦʧʨʦʜʫʢʮʽʾ ʜʦ 18 ʢʨʘʾʥ ʩʚʽʪʫ. ɿʘ 11 ʤʽʩʷʮʽʚ 2022 ʨʦʢʫ, 

ʝʢʩʧʦʨʪ ʧʨʦʜʫʢʮʽʾ ɸʇʂ ʪʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦʩʷʛ 50,9 ʤʣʥ ʪ ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ 21,1 ʤʣʨʜ 

ʜʦʣʘʨʽʚ ʉʐɸ. ɸʢʪʠʚʥʠʡ ʝʢʩʧʦʨʪ ʟʝʨʥʘ ʟʽʟʥʘʤʝʥʠʚ ʜʦʙʨʠʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʘʛʨʦʩʝʢʪʦʨʫ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʚʘʞʣʠʚʠʡ ʧʦʪʝʥʮʽʘʣ ʧʽʜ ʯʘʩ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

ɺʽʡʥʘ ʟʘʣʠʰʘʻ ʩʚʽʡ ʚʽʜʙʠʪʦʢ ʥʘ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʞʠʪʪʷ ʢʨʘʾʥʠ, ʚʢʣʶʯʘʶʯʠ ʟʦʚʥʽʰʥʶ 

ʪʦʨʛʽʚʣʶ ʪʘ ʝʢʩʧʦʨʪ. ʋʢʨʘʾʥʩʴʢʘ ʝʢʦʥʦʤʽʢʘ ʩʪʘʣʢʠʚʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʽ 

ʧʝʨʝʰʢʦʜʘʤʠ ʫ ʟʜʽʡʩʥʝʥʥʽ ʝʢʩʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ 

ʢʨʘʾʥʠ ʪʘ ʾʾ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʻ ʧʝʨʝʨʠʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʪʘ 

ʟʥʠʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ. ʈʦʩʽʡʩʴʢʘ ʘʛʨʝʩʽʷ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʩʪʚʦʨʠʣʘ 

ʩʢʣʘʜʥʽʩʪʴ ʚ ʧʝʨʝʤʽʱʝʥʥʽ ʪʦʚʘʨʽʚ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʪʘ ʥʘ ʟʘʭʽʜ ʢʨʘʾʥʠ, ʜʝ ʨʦʟʪʘʰʦʚʘʥʽ ʚʘʞʣʠʚʽ 

ʧʨʦʤʠʩʣʦʚʽ ʮʝʥʪʨʠ ʪʘ ʧʦʨʪʠ. ɹʣʦʢʘʜʘ ʚʝʣʠʢʠʭ ʰʣʷʭʽʚ ʟʚ'ʷʟʢʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʪʨʠʤʦʢ ʫ 

ʧʦʩʪʘʚʢʘʭ, ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪ ʪʘ ʥʝʚʧʝʚʥʝʥʦʩʪʽ ʜʣʷ ʽʥʦʟʝʤʥʠʭ ʧʘʨʪʥʝʨʽʚ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ. 1 ʆʙʩʷʛ ʝʢʩʧʦʨʪʫ ʟʝʨʥʦʚʠʭ ʽ ʟʝʨʥʦʙʦʙʦʚʠʭ, ʧʨʦʜʫʢʪʽʚ ʾʭ ʧʝʨʝʨʦʙʢʠ, ʤʣʥ.ʪ. 

ʋ 2021-2022 ʤʘʨʢʝʪʠʥʛʦʚʦʤʫ ʨʦʮʽ, ʩʪʘʥʦʤ ʥʘ 21 ʣʶʪʦʛʦ, ʝʢʩʧʦʨʪʦʚʘʥʦ 42,6 ʤʣʥ ʪʦʥʥ 

ʟʝʨʥʦʚʠʭ: 17,8 ʤʣʥ ʪʦʥʥ ʧʰʝʥʠʮʽ, 5,6 ʤʣʥ ʪʦʥʥ ʷʯʤʝʥʶ, 160,1 ʪʠʩ. ʪʦʥʥ ʞʠʪʘ, 18,7 ʤʣʥ ʪʦʥʥ 

ʢʫʢʫʨʫʜʟʠ, 66,3 ʪʠʩ. ʪʦʥʥ ʙʦʨʦʰʥʘ.  

 

 
ʈʠʩ. 2 ɽʢʩʧʦʨʪ ʋʢʨʘʾʥʠ ʟʘ ʨʝʛʽʦʥʘʤʠ ʩʚʽʪʫ ʚ ʩʽʯʥʽ-ʩʝʨʧʥʽ 2022 ʨʦʢʫ 

ɼʞʝʨʝʣʦ: ɼʽʷ ɹʽʟʥʝʩ 

ɼʨʫʛʦʶ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʽʚ ʪʘ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʚʝʜʝʥʥʷʤ ʙʽʟʥʝʩʫ ʚ ʫʤʦʚʘʭ ʢʦʥʬʣʽʢʪʫ. ɯʥʦʟʝʤʥʽ ʽʥʚʝʩʪʦʨʠ ʪʘ ʧʘʨʪʥʝʨʠ ʤʦʞʫʪʴ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜ 

ʩʧʽʚʧʨʘʮʽ ʟ ʫʢʨʘʾʥʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʯʝʨʝʟ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʚʪʨʘʪʠ ʽʥʚʝʩʪʠʮʽʡ ʘʙʦ 

ʥʝʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ʢʦʥʪʨʘʢʪʽʚ. ʊʘʢʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʥʠʞʝʥʥʷ ʦʙʩʷʛʽʚ ʝʢʩʧʦʨʪʫ, 

ʱʦ ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʙʘʣʘʥʩ ʪʦʨʛʽʚʣʽ ʢʨʘʾʥʠ. 

ʊʨʝʪʽʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʪʨʘʪʘ ʨʠʥʢʽʚ ʟʙʫʪʫ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ɺʥʘʩʣʽʜʦʢ 

ʚʽʡʥʠ ʽ ʩʘʥʢʮʽʡ ʧʨʦʪʠ ʈʦʩʽʾ, ʜʝʷʢʽ ʪʨʘʜʠʮʽʡʥʽ ʧʘʨʪʥʝʨʠ ʋʢʨʘʾʥʠ ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʩʧʽʚʧʨʘʮʶ ʟ 

ʥʝʶ. ʂʨʘʾʥʠ, ʷʢʽ ʤʘʶʪʴ ʽʥʪʝʛʨʘʮʽʡʥʽ ʟʚ'ʷʟʢʠ ʟ ʈʦʩʽʻʶ, ʤʦʞʫʪʴ ʩʪʘʚʠʪʠ ʧʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ ʨʷʜ ʦʙʤʝʞʝʥʴ ʪʘ ʪʘʨʠʬʥʠʭ ʙʘʨ'ʻʨʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʨʠʥʢʽʚ. ʎʝ ʟʥʠʞʫʻ 

ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʢʨʘʾʥʠ.  

ʆʪʞʝ, ʚʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʩʪʚʦʨʶʻ ʥʠʟʢʫ ʧʨʦʙʣʝʤ ʽ ʚʠʢʣʠʢʽʚ ʜʣʷ ʝʢʩʧʦʨʪʫ ʢʨʘʾʥʠ. ʃʦʛʽʩʪʠʯʥʽ 

ʧʝʨʝʰʢʦʜʠ, ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʚʪʨʘʪʘ ʨʠʥʢʽʚ ʟʙʫʪʫ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʘʶʪʴ 
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ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʟʦʚʥʽʰʥʶ ʪʦʨʛʽʚʣʶ ʪʘ ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. ʈʫʡʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙ'ʻʢʪʽʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʝʨʝʞ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʫ ʟʦʥʽ ʢʦʥʬʣʽʢʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʪʨʠʤʦʢ ʫ ʧʦʩʪʘʚʢʘʭ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʋʢʨʘʾʥʠ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʧʦʧʠʪ ʟ-ʟʘ ʢʦʨʜʦʥʫ ʪʘ ʚʝʜʝ ʜʦ ʚʪʨʘʪʠ ʧʦʟʠʮʽʡ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ. 

 ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʧʦʪʨʝʙʫʻ ʥʝ ʣʠʰʝ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ, ʘʣʝ ʡ ʩʧʨʠʷʥʥʷ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʠʨʫ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. 
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ʋɼʂ 338.43: 004.91 

ɸʅɸʃɯɿ ʅɸʇʈʗʄɯɺ ʎʀʌʈʆɺʆɰ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ɸɻʈɸʈʅʆɻʆ ʉɽʂʊʆʈʋ 

ʋʂʈɸɰʅʀ 

ʄʝʣʴʥʠʯʫʢ ɯ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʝʛʨʝʡ ʄ.ɺ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɸʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʟʘʚʞʜʠ ʙʫʚ ʽ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʝʢʦʥʦʤʽʢʠ 

ʋʢʨʘʾʥʠ. ʋ 2022 ʨʦʮʽ ʯʘʩʪʢʘ ʧʨʦʜʫʢʮʽʾ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʝʢʩʧʦʨʪʫ ʪʦʚʘʨʽʚ ʟ ʋʢʨʘʾʥʠ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 53% [1].  ɿʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʫ ʩʠʪʫʘʮʽʶ ʚ ʢʨʘʾʥʽ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʩʧʦʨʪʫ ʟʝʨʥʘ ʟ ʢʨʘʾʥʠ ʮʝ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ.  

ɺʽʡʩʴʢʦʚʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʪʚʦʨʠʣʠ ʥʦʚʽ ʫʤʦʚʠ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʠ 

ʢʨʘʾʥʠ ʟʘʛʘʣʦʤ, ʽ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʟʦʢʨʝʤʘ. ɺʠʢʣʠʢʠ, ʷʢʽ ʧʦʩʪʘʣʠ ʧʝʨʝʜ ʘʛʨʘʨʥʠʤ ʩʝʢʪʦʨʦʤ, 

ʚʠʤʘʛʘʶʪʴ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʫʤʦʚ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʥʦʤʫ ʟʘʚʜʘʥʥʽ ï ʚʠʞʠʚʘʥʥʽ. ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʮʴʦʛʦ, ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʽ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʥʘ ʷʢʽ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʫ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ [2]. ɿʦʢʨʝʤʘ: 

ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʨʠʥʢʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʚʠʪʦʢ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʛʘʣʫʟʝʚʽ 

ʽʥʥʦʚʘʮʽʾ, ʟʝʣʝʥʘ ʝʥʝʨʛʽʷ, ʝʢʦʣʦʛʽʯʥʘ ʩʪʘʣʽʩʪʴ. 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʣʦʩʪʽ ʮʴʦʛʦ ʩʝʢʪʦʨʫ. ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʦʭʦʧʣʶʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʮʠʬʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ, ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ ʪʘ ʩʧʨʠʷʥʥʷʤ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ. ʆʜʥʠʤʠ 

ʟ ʘʩʧʝʢʪʽʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʻ ʝʣʝʢʪʨʦʥʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ, 

ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ, ʝʣʝʢʪʨʦʥʥʠʡ ʨʠʥʦʢ, ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ [3]. 

ʉʝʨʝʜ ʧʨʦʙʣʝʤ ʜʝʨʞʘʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʻ ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʜʣʷ ʮʽʣʝʡ ʘʥʘʣʽʟʫ ʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ  ʨʽʰʝʥʴ [4]. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

ʚʘʣʦʚʦʾ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ ʘʛʨʘʨʥʦ- ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʝʢʪʦʨʫ ʚʽʜ ʽʥʜʝʢʩʫ ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʬʘʢʪʦʨʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʽʥʜʝʢʩʫ ʚʠʪʨʘʪ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʟʘ ʧʝʨʽʦʜ ʟ 2000 ʧʦ 2021 ʨʦʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʪʘʙʣ.1. ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʜʫʞʝ ʜʦʙʨʝ ʧʦʷʩʥʶʻ 

ʟʤʽʥʫ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ Y ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ X1 ʽ X2, ʽ ʤʘʻ ʚʠʩʦʢʠʡ 

ʧʨʦʛʥʦʩʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʴ Y ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʊʘʙʣʠʮʷ 1 
ʈʝʛʨʝʩʽʡʥʘ ʩʪʘʪʠʩʪʠʢʘ 

ʄʥʦʞʠʥʥʠʡ R 0,989 

R-ʢʚʘʜʨʘʪ 0,977 

ʅʦʨʤʦʚʘʥʠʡ R-ʢʚʘʜʨʘʪ 0,975 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ 0,307 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ 22 

ʊʘʙʣʠʮʷ 1. - ʈʝʛʨʝʩʽʡʥʘ ʩʪʘʪʠʩʪʠʢʘ 

ʊʘʙʣ.2. ʦʧʠʩʫʻ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʾ, F ʻ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ, ʱʦ  ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ 

ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʾ. ʊʘʢʦʞ p-ʟʥʘʯʝʥʥʷ F ʜʫʞʝ ʙʣʠʟʴʢʝ ʜʦ ʥʫʣʷ (2,24033E-16), ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʜʫʞʝ ʚʠʩʦʢʫ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʨʝʛʨʝʩʽʾ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʻ ʦʙ'ʻʢʪʠʚʥʽ ʜʦʢʘʟʠ ʪʦʛʦ, 

ʱʦ ʚʧʣʠʚ X1 ʽ X2 ʥʘ Y ʻ ʟʥʘʯʫʱʠʤ. 
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ʊʘʙʣʠʮʷ 2 
ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ 

    

  df SS MS F ɿʥʘʯʠʤʽʩʪʴ F 

ʈʝʛʨʝʩʽʷ 2 77,647 38,823 412,254 2,24E-16 

ɿʘʣʠʰʦʢ 19 1,789 0,0941 
  

ɺʩʴʦʛʦ 21 79,435       

ʊʘʙʣʠʮʷ 2. ï ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ 

ʊʘʙʣ. 3. ʧʦʷʩʥʶʻ ʟʥʘʯʫʱʽʩʪʴ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʍ1 ʪʘ ʍ2 ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʫ ʦʟʥʘʢʫ Y. 

ʂʦʝʬʽʮʽʻʥʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʦʚʽʨʯʦʤʫ ʽʥʪʝʨʚʘʣʽ ʟ ʤʘʣʝʥʴʢʦʶ ʧʦʭʠʙʢʦʶ ʽ P-ʟʥʘʯʝʥʥʷ 

ʙʣʠʟʴʢʝ ʜʦ 0, ʪʦ ʮʝ ʟʥʘʯʠʪʴ, ʱʦ ʽʥʜʝʢʩ ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʘʢʪʦʨʽʚ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʽʥʜʝʢʩ ʚʠʪʨʘʪ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʘʣʦʚʫ ʜʦʜʘʥʫ 

ʚʘʨʪʽʩʪʴ. 

ʊʘʙʣʠʮʷ 3 
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ʊʘʙʣʠʮʷ 3. ï ʉʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʋʢʨʘʾʥʩʴʢʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʟʘʣʠʰʘʻʪʴʩʷ ʢʣʶʯʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʯʘʩʪʢʦʶ ʧʨʦʜʫʢʮʽʾ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ 

ʝʢʩʧʦʨʪʫ ʪʦʚʘʨʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽ ʫʤʦʚʠ, ʟʫʤʦʚʣʝʥʽ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ, ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʟʥʘʭʦʜʠʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʦʚʠʤʠ ʚʠʢʣʠʢʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʘ ʟ ʽʥʜʝʢʩʦʤ 

ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʽʥʜʝʢʩʦʤ ʚʠʪʨʘʪ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʩʪʽʡʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʩʧʽʰʥʦʾ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ, ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʪʘ ʨʦʙʠʪʴ ʛʘʣʫʟʴ 

ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ, ʩʧʨʠʷʶʯʠ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ. 
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ʋɼʂ 338.984 

ɼʆʉʃɯɼɾɽʅʅʗ ʌʆʈʄʋɺɸʅʅʗ ʎɯʅʀ ʂʈʀʇʊʆɺɸʃʖʊʀ ʅɸ ʇʈʀʂʃɸɼɯ 

ɺʇʃʀɺʋ ɯʅʌʆʈʄɸʎɯʁʅʆɻʆ ʏʀʅʅʀʂɸ 

ʄʦʩʪʝʧʘʥ  ɼ.ʆ.., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɯʥʪʝʨʝʩ ʜʦ ʢʨʠʧʪʦʚʘʣʶʪʠ ʚʩʝ ʱʝ ʟʨʦʩʪʘʻ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʉʪʘʥʦʤ ʥʘ 2022 ʨʽʢ 

ʛʣʦʙʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʦʣʦʜʽʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪʘʤʠ ʦʮʽʥʶʶʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 4.2%, ʧʨʠ ʮʴʦʤʫ 

ʧʦʥʘʜ 320 ʤʽʣʴʡʦʥʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʨʠʧʪʦʚʘʣʶʪ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɿʘ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, ʥʘʣʝʞʥʦʛʦ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ, ʟʘʢʦʥʦʜʘʚʯʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʦʚʦʛʦ ʚʠʜʫ ʛʨʦʰʝʡ, ʟʚʘʞʘʶʯʠ ʥʘ 

ʜʠʥʘʤʽʢʫ ʟʨʦʩʪʘʥʥʷ ʢʫʨʩʽʚ ʪʘ ʟʘʛʘʣʴʥʫ ʢʘʧʽʪʘʣʽʟʘʮʽʶ, ʢʨʠʧʪʦʚʘʣʶʪʠ ʟʘʡʤʘʪʠʤʫʪʴ ʫʩʝ ʙʽʣʴʰ 

ʧʦʤʽʪʥʝ ʤʽʩʮʝ ʚ ʞʠʪʪʽ ʫʢʨʘʾʥʮʽʚ. ɿʘ ʦʮʽʥʢʘʤʠ, ʧʨʠʙʣʠʟʥʦ 6,5 ʤʽʣʴʡʦʥʽʚ ʫʢʨʘʾʥʮʽʚ, 15,72% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʚʦʣʦʜʽʶʪʴ ʢʨʠʧʪʦʚʘʣʶʪʦʶ.  

ʋʢʨʘʾʥʘ ʚʭʦʜʠʪʴ ʜʦ ʪʦʧ-5 ʢʨʘʾʥ ʩʚʽʪʫ ʟʘ ʢʽʣʴʢʽʩʪʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʨʠʧʪʦʘʢʪʠʚʽʚ. ɼʦʩʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʘʢʪʠʚʽʚ ʤʘʻ ʧʨʠʥʘʡʤʥʽ 1 ʤʣʥ ʫʢʨʘʾʥʮʽʚ, ʩʚʽʜʯʘʪʴ 

ʨʦʟʨʘʭʫʥʢʠ Chainalysis. ʆʙʽʛ ʢʨʠʧʪʦʚʘʣʶʪ ʚ ʋʢʨʘʾʥʽ ï 1 ʤʣʨʜ ʛʨʥ ʥʘ ʜʦʙʫ, ʟʘʷʚʣʷʚ ʨʘʥʽʰʝ ʨʘʜʥʠʢ 

ʤʽʥʽʩʪʨʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʄʘʢʩʠʤ ɼʝʤᾷʷʥʶʢ. 2021 ʨʦʢʫ ʫʢʨʘʾʥʩʴʢʽ ʽʥʚʝʩʪʦʨʠ ʦʪʨʠʤʘʣʠ 

ʧʨʠʙʫʪʦʢ ʚʽʜ ʽʥʚʝʩʪʠʮʽʡ ʫ ʮʠʬʨʦʚʽ ʘʢʪʠʚʠ ʫ ʨʦʟʤʽʨʽ ʤʘʡʞʝ $2,8 ʤʣʨʜ (13-ʝ ʤʽʩʮʝ ʫ ʟʘʛʘʣʴʥʦʤʫ 

ʨʝʡʪʠʥʛʫ), ʧʽʜʨʘʭʫʚʘʣʘ ʘʥʘʣʽʪʠʯʥʘ ʢʦʤʧʘʥʽʷ Chainalysis. ɿʘʛʘʣʴʥʠʡ ʧʨʠʙʫʪʦʢ ʚʣʘʩʥʠʢʽʚ 

ʢʨʠʧʪʦʚʘʣʶʪ ʫ ʩʚʽʪʽ ʩʪʘʥʦʚʠʚ $162,7 ʤʣʨʜ.  

ʋʢʨʘʾʥʩʴʢʘ ʢʨʠʧʪʦʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʽʨʞ, ʦʙʤʽʥʥʠʢʽʚ ʽ ʢʨʠʧʪʦʤʘʪʽʚ. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʩʫʯʘʩʥʠʤʠ ʢʨʠʧʪʦʚʘʣʶʪʘʤʠ ʚ ʋʢʨʘʾʥʽ ʻ Bitcoin, Ethereum. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ʧʦʨʪʘʣʫ 

coinatmradar, ʚ ʋʢʨʘʾʥʽ ʧʨʘʮʶʶʪʴ 43 ʢʨʠʧʪʦʙʘʥʢʦʤʘʪʘ, ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʂʠʻʚʽ ʪʘ 

ʽʥʰʠʭ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ.ʆʙʤʽʥʷʪʠ ʬʽʘʪʥʽ ʛʨʦʰʽ ʥʘ ʢʨʠʧʪʦʚʘʣʶʪʫ ʫʢʨʘʾʥʮʽ ʤʦʞʫʪʴ ʥʘ ʢʨʠʧʪʦʙʽʨʞʘʭ, 

ʦʥʣʘʡʥ-ʦʙʤʽʥʥʠʢʘʭ ʽ ʧʣʘʪʽʞʥʠʭ ʩʝʨʚʽʩʘʭ. ʊʘʢʽ ʦʧʝʨʘʮʽʾ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʷʢ ʟ ʙʘʥʢʽʚʩʴʢʦʶ 

ʢʘʨʪʢʦʶ, ʪʘʢ ʽ ʙʝʟ ʥʝʾ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʪʝʨʤʽʥʘʣʠ iBox ʤʦʞʥʘ ʧʦʧʦʚʥʠʪʠ ʙʘʣʘʥʩ ʥʘ BTCU 

ʛʦʪʽʚʢʦʶ). ɺʪʽʤ, ʫ ʨʝʡʪʠʥʛ ʥʘʡʢʨʘʱʠʭ ʢʨʠʧʪʦʙʽʨʞ ʚʽʜ ʧʦʨʪʘʣʫ CoinMarketCap ʧʦʪʨʘʧʠʣʠ ʣʠʰʝ 

ʜʚʽ ʫʢʨʘʾʥʩʴʢʽ ï Kuna (ʦʙʩʷʛ (24 ʯ) $1,635,034.13 ï ʟʘʧʠʪ 11.11.2022) ʠ BTC Trade UA (ʦʙʩʷʛ (24 

ʯ) $49,103.51 ï ʟʘʧʠʪ 11.11.2022). Kuna ʧʨʦʧʦʥʫʻ ʙʽʣʴʰʝ 30 ʪʦʨʛʦʚʠʭ ʧʘʨ, ʘ ʟ ʬʽʘʪʥʠʭ ï ʛʨʠʚʥʷ, 

ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʜʦʣʘʨ. ɹʽʨʞʘ ʦʙʩʣʫʛʦʚʫʻ ʧʦʥʘʜ 500 000 ʢʦʨʠʩʪʫʚʘʯʽʚ. ʂʦʞʝʥ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʥʘ 

100% ʟʘʙʝʟʧʝʯʝʥʠʡ ʛʨʦʰʦʚʠʤʠ ʨʝʟʝʨʚʘʤʠ ʋ 2020 ʙʽʨʞʘ ʟʘʧʫʩʪʠʣʘ ʪʦʨʛʠ ʪʦʢʝʥʽʟʦʚʘʥʠʤʠ 

ʧʘʣʠʚʥʠʤʠ ʪʘʣʦʥʘʤʠ ɸ95ʍ ʽ DieselX, ʘ ʪʘʢʦʞ ʙʝʪʘ-ʚʝʨʩʽʶ ʢʨʠʧʪʦʛʨʠʚʥʽ (ʧʝʨʰʘ ʝʤʽʩʽʷ ï 1 ʤʣʥ 

ʪʦʢʝʥʦʚ UAX). ʂʨʽʤ ʪʦʛʦ, Kuna ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʥʣʘʡʥ-ʧʦʢʫʧʢʠ/ʦʙʤʽʥʫ ʪʘ ʧʝʨʝʢʘʟʫ ʢʨʠʧʪʦʚʘʣʶʪ 

ʙʝʟ ʘʢʢʘʫʥʪʘ. ɼʨʫʛʘ ʥʘʡʚʽʜʦʤʽʰʘ ʫʢʨʘʾʥʩʴʢʘ ʙʽʨʞʘ BTC Trade UA ʧʨʦʧʦʥʫʻ 23 ʚʘʣʶʪʥʽ ʧʘʨʠ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʫʢʨʘʾʥʩʴʢʫ ʢʨʠʧʪʦʚʘʣʶʪʫ Karbowanec (KRB). ɿʘ ʯʘʩ ʽʩʥʫʚʘʥʥʷ ʙʽʨʞʘ ʢʽʣʴʢʘ ʨʘʟʽʚ 

ʧʽʜʜʘʚʘʣʘʩʷ ʘʪʘʢʘʤ ʽ ʟʣʘʤʘʤ, ʘʣʝ ʾʾ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʣʠ, ʘ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʰʢʦʜʦʚʫʚʘʣʠ 

ʚʪʨʘʪʠ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʚ ʋʢʨʘʾʥʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪ ʚʩʝ ʱʝ 

ʣʠʰʘʻʪʴʩʷ ʥʝʜʦʚʧʦʨʷʜʢʦʚʘʥʠʤ. ɼʦ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʚ ʋʢʨʘʾʥʽ ʫʨʷʜ ʨʦʟʛʣʷʜʘʚ ʧʠʪʘʥʥʷ ʣʝʛʘʣʽʟʘʮʽʾ 

ʢʨʠʧʪʦʚʘʣʶʪʠ ʷʢ ʽʥʚʝʩʪʘʢʪʠʚʫ, ʫʭʚʘʣʠʚʰʠ ɿʘʢʦʥ ñʇʨʦ ʚʽʨʪʫʘʣʴʥʽ ʘʢʪʠʚʠò. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ 

ʟʘʢʦʥʫ ʚʩʽ ʚʽʨʪʫʘʣʴʥʽ ʘʢʪʠʚʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʨʠʧʪʦʧʨʦʝʢʪʠ) ʚʚʘʞʘʶʪʴʩʷ ʥʝʤʘʪʝʨʽʘʣʴʥʠʤ ʙʣʘʛʘʤʠ 

ʪʘ ʾʭ ʤʦʞʥʘ ʢʫʧʫʚʘʪʠ ʯʝʨʝʟ ʧʝʚʥʠʭ ʧʦʩʝʨʝʜʥʠʢʽʚ, ʘʣʝ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʨʪʫʘʣʴʥʽ ʘʢʪʠʚʠ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʦʙʦʤ ʧʣʘʪʝʞʫ ʚ ʋʢʨʘʾʥʽ. ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʢʨʠʧʪʦʘʢʪʠʚʠ ʩʪʘʣʠ ʟʨʫʯʥʠʤ ʩʧʦʩʦʙʦʤ 

ʤʦʤʝʥʪʘʣʴʥʦ ʦʪʨʠʤʫʚʘʪʠ ʧʽʜʪʨʠʤʢʫ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ, ʘ ʛʨʦʤʘʜʷʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʝʡʙʣʢʦʾʥʠ 

ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʘʧʽʪʘʣʫ. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʯʠʥʥʠʢʘ ʥʘ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ. ʅʘ ʬʦʨʤʫʚʘʥʥʷ 

ʪʘ ʨʫʭ ʮʽʥ ʢʨʠʧʪʦʚʘʣʶʪ ʚʧʣʠʚʘʶʪʴ ʣʠʰʝ ʧʦʧʠʪ ʪʘ ʧʨʦʧʦʟʠʮʽʷ.ʆʩʢʽʣʴʢʠ ʚʦʥʠ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ, 

ʪʦʤʫ ʧʦʟʙʘʚʣʝʥʽ ʙʘʛʘʪʴʦʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʧʦʣʽʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʥʝʩʫʪʴ ʚʧʣʠʚ ʥʘ ʪʨʘʜʠʮʽʡʥʽ 

ʚʘʣʶʪʥʽ ʨʠʥʢʠ. ɼʦ ʨʷʜʫ ʚʘʞʣʠʚʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʨʠʧʪʦʚʘʣʶʪʫ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʪʘʢʽ: ʚʠʧʫʩʢ ʤʦʥʝʪ (ʪʦʙʪʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʠʧʫʩʢʫ); ʢʦʨʠʩʥʽʩʪʴ ʤʦʥʝʪʠ (ʚʘʞʣʠʚʦ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʨʦʟʫʤʽʪʠ, ʷʢ ʢʦʥʢʨʝʪʥʘ ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʘ ʧʽʜʽʡʜʝ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʧʝʚʥʦʾ ʧʨʦʙʣʝʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʨʦʟʨʦʙʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʜʝʰʝʚʣʝʥʥʷ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ); ʩʢʣʘʜʥʽʩʪʴ ʚʠʜʦʙʫʪʢʫ 

(ʤʘʡʥʽʥʛʫ) (ʯʠʤ ʚʘʞʯʠʡ ʚʠʜʦʙʫʪʦʢ, ʪʠʤ ʩʢʣʘʜʥʽʰʝ ʧʽʜʚʠʱʠʪʠ ʧʨʦʧʦʟʠʮʽʶ, ʱʦ ʧʨʦʚʦʢʫʻ 

ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʟʘ ʚʠʩʦʢʦʛʦ ʧʦʧʠʪʫ, ʪʘʢ ʩʘʤʦ ʥʘ ʢʫʨʩ ʢʨʠʧʪʦʚʘʣʶʪ ʚʧʣʠʚʘʻ ʬʘʢʪʦʨ ʦʙʤʝʞʝʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʧʫʱʝʥʠʭ ʢʦʾʥʽʚ); ʩʫʩʧʽʣʴʥʠʡ ʥʘʩʪʨʽʡ ʪʘ ɿʄɯ. ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ 

ʦʩʥʦʚʫʻʪʴʩʷ ʥʘ ʧʦʧʠʪʽ ʪʘ ʧʨʦʧʦʟʠʮʽʾ, ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʣʶʜʝʡ ʱʦʙ ʚʦʥʠ ʭʦʪʽʣʠ 

ʢʫʧʫʚʘʪʠ ʢʨʠʧʪʦʚʘʣʶʪʫ. ʇʝʨʰ ʟʘ ʚʩʝ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʯʠʥʥʠʢʠ ʷʢ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ. ʊʝʥʜʝʥʮʽʻʶ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʻ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʪʘ ʧʦʰʠʨʶʶʪʴʩʷ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʟʦʢʨʝʤʘ Google+, Facebook, Reddit, 

Twitter ʪʘ ʽʥʰʽ. ɺʧʣʠʚ ʮʠʭ ʤʝʨʝʞ ʦʯʝʚʠʜʥʠʡ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʚʢʣʶʯʘʶʯʠ ʽʥʽʮʽʶʚʘʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʨʫʭʽʚ, ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʜʠʥʘʤʽʢʫ ʘʙʦ ʚʧʣʠʚ ʥʘ ʚʠʙʽʨ ʣʶʜʝʡ. ʈʦʟʛʣʷʥʫʪʦ ʜʝʢʽʣʴʢʘ 

ʧʨʠʢʣʘʜʽʚ. ʅʘʡʧʝʨʰʦʶ ʨʝʘʢʮʽʻʶ ʫʢʨʘʾʥʮʽʚ ʥʘ ʚʽʡʥʫ, ʱʦ ʧʦʤʽʪʥʘ ʥʘ ʢʨʠʧʪʦʙʽʨʞʘʭ, ʩʪʘʣʘ ʢʫʧʽʚʣʷ 

ʩʪʝʡʙʣʢʦʾʥʫ USDT. ʇʽʩʣʷ ʧʦʯʘʪʢʫ ʚʦʻʥʥʠʭ ʜʽʡ ʢʫʧʽʚʣʷ ʚʘʣʶʪʠ ʙʫʣʘ ʪʠʤʯʘʩʦʚʦ ʟʘʙʦʨʦʥʝʥʘ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚʠ ʅɹʋ), ʪʦʤʫ ʚʠʭʦʜʦʤ ʚ ʮʽʡ ʩʠʪʫʘʮʽʡ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ 

ʟʙʝʨʝʞʝʥʥʷ ʟʘʦʱʘʜʞʝʥʴ ʻ ʧʝʨʝʚʝʜʝʥʥʷ ʛʨʠʚʥʽ ʚ USDT.  

 
ʈʠʩ. 1 ɼʠʥʘʤʽʢʘ ʧʦʧʠʪʫ ʩʪʝʡʙʣʢʦʾʥʫ USDT 

ʏʘʩʪʦ ʦʜʠʥ ʪʚʽʪ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʮʽʥʠ ʥʘ ʬʦʥʜʦʚʦʤʫ ʨʠʥʢʫ ʘʙʦ ʧʽʜʚʠʱʠʪʠ ʚʘʨʪʽʩʪʴ 

ʢʨʠʧʪʦʚʘʣʶʪʠ ʟʘ ʜʫʞʝ ʢʦʨʦʪʢʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʤʘʡʞʝ ʤʠʪʪʻʚʦ. ʂʦʣʠ ɯʣʦʥ ʄʘʩʢ, ʛʝʥʝʨʘʣʴʥʠʡ 

ʜʠʨʝʢʪʦʨ Tesla, ʥʘʧʠʩʘʚ ʫ Twitter ʧʨʦ Dogecoin, ʚʘʨʪʽʩʪʴ ʮʴʦʛʦ ʘʣʴʪʢʦʾʥʘ ʧʽʜʥʷʣʘʩʷ ʜʦ 

ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʚ 0,45 ʜʦʣʘʨʘ. ʋ ʩʚʦʻʤʫ Twitter ʄʘʩʢ ʟʘʷʚʠʚ, ʱʦ ʚʽʥ çʢʦʣʠʰʥʽʡ 

ʛʝʥʝʨʘʣʴʥʠʡ ʜʠʨʝʢʪʦʨ Dogecoinè, ʱʦ ʚʽʜʨʘʟʫ ʟʙʽʣʴʰʠʣʦ ʚʘʨʪʽʩʪʴ DOGE ʥʘ 17%. 12 ʪʨʘʚʥʷ 2021 

ʨʦʢʫ ɯʣʦʥ ʄʘʩʢ ʧʦʚʽʜʦʤʠʚ, ʱʦ ʢʦʤʧʘʥʽʷ Tesla ʧʨʠʟʫʧʠʥʠʣʘ ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʦʤʦʙʽʣʽʚ ʟʘ ʙʽʪʢʦʽʥʠ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʢʫʨʩ ʢʨʠʧʪʦʚʘʣʶʪʠ ʚʧʘʚ ʙʽʣʴʰ ʥʽʞ ʥʘ 12% ï ʜʦ $ 49 ʪʠʩ. 19 ʪʨʘʚʥʷ ʙʽʪʢʦʾʥ ʟʘ ʜʦʙʫ 

ʦʙʚʘʣʠʚʩʷ ʥʘ 14,4% ʽ ʩʢʣʘʚ $36 ʪʠʩ. ï ʱʦʧʨʘʚʜʘ, ʥʝ ʪʽʣʴʢʠ ʟ ʚʠʥʠ ʄʘʩʢʘ. ʋ ʪʦʡ ʜʝʥʴ ʢʠʪʘʡʩʴʢʽ 

ʨʝʛʫʣʷʪʦʨʠ ʟʘʙʦʨʦʥʠʣʠ ʬʽʥʘʥʩʦʚʠʤ ʫʩʪʘʥʦʚʘʤ ʽ ʧʣʘʪʽʞʥʠʤ ʢʦʤʧʘʥʽʷʤ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʪʨʘʥʟʘʢʮʽʾ 

ʟ ʢʨʠʧʪʦʚʘʣʶʪʦʶ. ʄʘʩʢ ʚʽʜʨʝʘʛʫʚʘʚ ʥʘ ʮʶ ʥʦʚʠʥʫ ʢʦʨʦʪʢʠʤ ʪʚʽʪʦʤ: ʜʚʦʤʘ ʝʤʦʜʞʠ çʘʣʤʘʟè ʽ 

çʨʫʢʠè. ʅʘ ʩʣʝʥʛʫ ʚʣʘʩʥʠʢʽʚ ʢʨʠʧʪʦʚʘʣʶʪʘ ʦʟʥʘʯʘʻ ʚʽʜʤʦʚʫ ʧʨʦʜʘʚʘʪʠ ʢʨʽʧʪʦʘʢʪʠʚʠ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʢʦʨʦʪʝʥʴʢʦʛʦ ʪʚʽʪʫ ʟʘ ʜʦʙʫ ʢʫʨʩ ʙʽʪʢʦʾʥʫ ʟʨʽʩ ʥʘ $4 ʪʠʩ. 24 ʪʨʘʚʥʷ 2021 ɯʣʦʥ ʄʘʩʢ ʟʫʩʪʨʽʚʩʷ ʟ 

ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʤʘʡʥʝʨʘʤʠ ʮʽʻʾ ʢʨʠʧʪʦʚʘʣʶʪʠ ʽ ʦʙʛʦʚʦʨʠʚ ʟ ʥʠʤʠ ʪʝʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʜʣʷ ʤʘʡʥʽʥʛʫ. ʇʽʩʣʷ ʮʽʻʾ ʟʫʩʪʨʽʯʽ ʢʫʨʩ ʙʽʪʢʦʾʥʫ ʟʣʝʪʽʚ ʥʘ 12%.  ʅʘ 

ʧʦʯʘʪʢʫ ʯʝʨʚʥʷ 2021 ʨʦʢʫ ʄʘʩʢ ʦʧʫʙʣʽʢʫʚʘʚ ʚ Twitter ʤʝʤ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʚʘʚ ʧʦʚʽʜʦʤʣʝʥʥʷʤ 
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ʟ ʭʝʰʪʝʛʦʤ #Bitcoin ʽ ʝʤʦʜʟʽ ʫ ʚʠʛʣʷʜʽ ʨʦʟʙʠʪʦʛʦ ʩʝʨʮʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʢʫʨʩ ʢʨʠʧʪʦʚʘʣʶʪʠ ʧʨʦʩʽʚ 

ʥʘ 3%.  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʽʜʪʨʠʤʢʘ ʘʢʮʽʾ Gamestop ʛʨʫʧʦʶ Reddit, ʷʢʘ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ 

ʩʠʣʴʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʜʠʥʘʤʽʢʫ ʬʦʥʜʦʚʦʛʦ ʨʠʥʢʫ ʪʘ ʩʧʨʠʷʣʘ ʟʥʘʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʚʘʨʪʦʩʪʽ 

Gamestop. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʥʦʚʠʥ 

ʽ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʾʭ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ. 

ʆʪʞʝ, ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʯʠʥʥʠʢʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʠ  ʢʨʠʧʪʦʚʘʣʶʪʠ, 

ʱʦ ʥʘʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʷʚʘ ʜʦʧʠʩʽʚ ʫ ʊʚʽʪʝʨʽ ʽ ʜʠʥʘʤʽʢʘ ʢʫʨʩʫ 

ʢʨʠʧʪʦʚʘʣʶʪʠ ɹʽʪʢʦʽʥ, ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʚ'ʷʟʦʢ, ʘʣʝ ʥʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʽʩʥʫʻ 

ʘʙʩʦʣʶʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʜʦʧʠʩʘʤʠ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʟʤʽʥʦʶ ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪ. ʅʘ 

ʟʤʽʥʫ ʢʫʨʩʫ ʚʧʣʠʚʘʶʪʴ  ʪʘʢʦʞ ʽ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʮʝ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ʋɼʂ 338.124.4:637.1 

ɺʀʈʆɹʅʀʎʊɺʆ ʄʆʃʆʂɸ ɺ ʋʂʈɸɰʅɯ: ɸʅɸʃɯɿ ʊɽʅɼɽʅʎɯʁ, ʈɽɻɯʆʅɸʃʔʅʆɰ 

ʉʊʈʋʂʊʋʈʀ ʊɸ ʇʈʆɹʃɽʄ 

ʄʫʨʤʠʣʦ ɹ.ʖ., ɻʘʣʘʻʚʘ ʃ.ɺ. 

 

ʈʠʥʦʢ ʤʦʣʦʢʘ ʪʘ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʩʝʛʤʝʥʪʽʚ ʘʛʨʘʨʥʦʾ ʛʘʣʫʟʽ 

ʋʢʨʘʾʥʠ, ʚʽʜʽʛʨʘʶʯʠ ʟʥʘʯʫʱʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. ʄʦʣʦʢʦ ʪʘ 

ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʥʝ ʣʠʰʝ ʻ ʚʘʞʣʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʘʣʝ ʡ ʩʢʣʘʜʦʚʠʤʠ 

ʯʠʩʣʝʥʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʻ ʪʘʢʦʞ ʟʥʘʯʫʱʠʤ ʜʞʝʨʝʣʦʤ ʜʦʭʦʜʫ ʜʣʷ 

ʩʽʣʴʩʴʢʠʭ ʛʨʦʤʘʜ ʽ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʝʢʦʥʦʤʽʢ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ, 

ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʠʥʘʤʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʪʘ ʧʨʦʙʣʝʤʠ ʟʘʩʣʫʛʦʚʫʶʪʴ 

ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ, ʝʢʦʥʦʤʽʩʪʽʚ ʽ ʧʨʠʡʤʘʶʯʠʭ ʨʽʰʝʥʥʷ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢ [1] ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʪʽʡʢʝ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʨʽʚ ʚ 

ʋʢʨʘʾʥʽ, ʱʦ ʥʝ ʤʦʞʝ ʥʝ ʚʧʣʠʚʘʪʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ. ɿʦʢʨʝʤʘ, ʟ 1991 ʨʦʢʫ 

ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʨʽʚ ʟʤʝʥʰʠʣʘʩʷ ʟ 8,378 ʤʣʥ ʛʦʣʽʚ ʜʦ 1,544 ʤʣʥ ʛʦʣʽʚ ʫ 2022 ʨʦʮʽ. ʇʘʨʘʣʝʣʴʥʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ð ʟ 38,674 ʪʠʩ. ʪʦʥʥ 

ʫ 1991 ʨʦʮʽ ʜʦ 53,864 ʪʠʩ. ʪʦʥʥ ʫ 2022 ʨʦʮʽ. ʎʝ ʧʦʢʘʟʫʻ ʧʝʨʝʦʨʽʻʥʪʘʮʽʶ ʘʛʨʘʨʥʦʾ ʩʬʝʨʠ ʋʢʨʘʾʥʠ 

ʥʘ ʢʫʣʴʪʫʨʠ, ʱʦ ʧʨʠʥʦʩʷʪʴ ʰʚʠʜʰʠʡ ʪʘ ʩʪʘʙʽʣʴʥʽʰʠʡ ʧʨʠʙʫʪʦʢ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʘʨʠʥʥʠʮʪʚʦʤ. 

ʎʝʡ ʪʨʝʥʜ ʚʠʟʥʘʯʘʻ ʛʦʣʦʚʥʫ ʧʨʦʙʣʝʤʫ ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ, ʘ ʪʘʢʦʞ ʾʾ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʘʭ. 

ɿʘ ʦʩʪʘʥʥʽ ʪʨʠ ʜʝʩʷʪʠʣʽʪʪʷ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʢʘ. ʗʢʱʦ ʫ 1991 ʨʦʮʽ ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʩʢʣʘʜʘʚ 22,409 ʤʣʥ ʪʦʥʥ, ʪʦ ʜʦ 

2022 ʨʦʢʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʜʦ 7,768 ʤʣʥ ʪʦʥʥ. ʉʧʝʮʽʘʣʴʥʦ ʟʚʝʨʪʘʶʯʠ ʫʚʘʛʫ ʥʘ ʦʩʪʘʥʥʽ 10 

ʨʦʢʽʚ: ʫ 2011 ʨʦʮʽ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʩʪʘʥʦʚʠʣʦ 11,086 ʤʣʥ ʪʦʥʥ, ʘ ʫ 2022 ʨʦʮʽ ð ʣʠʰʝ 7,768 

ʤʣʥ ʪʦʥʥ [1]. ʎʝ ʩʢʦʨʦʯʝʥʥʷ ʥʘ 30% ʟʘ ʜʝʩʷʪʠʣʽʪʪʷ, ʱʦ ʻ ʩʫʪʪʻʚʠʤ ʽ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ 

ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʩʠʪʫʘʮʽʾ. ʎʽ ʜʘʥʽ ʥʝ ʣʠʰʝ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʤʝʥʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ, ʘʣʝ ʡ ʧʦʩʠʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʾ 

ʛʘʣʫʟʽ ʚ ʋʢʨʘʾʥʽ. 

ɸʥʘʣʽʟ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʋʢʨʘʾʥʽ ʚʠʷʚʣʷʻ ʚʘʞʣʠʚʽ ʪʨʝʥʜʠ. 

ʂʦʞʝʥ ʨʝʛʽʦʥ ʤʘʻ ʩʚʦʶ ʫʥʽʢʘʣʴʥʫ ʜʠʥʘʤʽʢʫ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʣʦʢʘʣʴʥʠʭ ʧʨʘʢʪʠʢ, 

ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʨʠʥʢʦʚʠʭ ʧʦʪʨʝʙ. ʅʘʧʨʠʢʣʘʜ, ʫ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ 

ʟʥʠʟʠʣʦʩʷ ʟ 853,6 ʪʠʩ. ʪʦʥʥ ʫ 2016 ʨʦʮʽ ʜʦ 631,1 ʪʠʩ. ʪʦʥʥ ʫ 2022 ʨʦʮʽ. ɺʦʣʠʥʩʴʢʘ ʦʙʣʘʩʪʴ ʪʘʢʦʞ 

ʧʦʢʘʟʘʣʘ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 412,4 ʪʠʩ. ʪʦʥʥ ʫ 2016 ʨʦʮʽ ʜʦ 323,5 ʪʠʩ. ʪʦʥʥ ʫ 2022 ʨʦʮʽ. 

ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ ʧʝʨʝʞʠʣʘ ʜʨʘʤʘʪʠʯʥʝ ʟʥʠʞʝʥʥʷ, ʤʦʞʣʠʚʦ, ʯʝʨʝʟ ʩʦʮʽʦʧʦʣʽʪʠʯʥʽ ʧʨʠʯʠʥʠ, ʟ 

192,8 ʪʠʩ. ʪʦʥʥ ʫ 2016 ʨʦʮʽ ʜʦ ʣʠʰʝ 61,8 ʪʠʩ. ʪʦʥʥ ʫ 2022 ʨʦʮʽ. ʅʘʪʦʤʽʩʪʴ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ 

ʻ ʦʜʥʽʻʶ ʟ ʥʝʙʘʛʘʪʴʦʭ, ʜʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʟʨʦʩʣʦ ʟ 453,5 ʪʠʩ. ʪʦʥʥ ʫ 2016 ʨʦʮʽ ʜʦ 493,8 ʪʠʩ. 

ʪʦʥʥ ʫ 2022 ʨʦʮʽ [1]. ʎʽ ʜʘʥʽ ʚʽʜʢʨʠʚʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʘʥʘʣʽʟʫ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʘʟʘʪʠ ʥʘ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ.  

ɸʥʘʣʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʥʘ ʦʜʥʦʛʦ ʥʘʷʚʥʦʛʦ ʤʝʰʢʘʥʮʷ ʨʝʛʽʦʥʫ ʚ ʋʢʨʘʾʥʽ ʚ ʧʝʨʽʦʜ ʟ 2016 

ʧʦ 2022 ʨʦʢʠ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʫʱʽ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʃʽʜʝʨʘʤʠ ʟʘ ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ 

ʇʦʣʪʘʚʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ ʽ ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʜʝ ʫ 2022 ʨʦʮʽ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʩʪʘʥʦʚʠʣʦ 

ʚʽʜʧʦʚʽʜʥʦ 0,491, 0,548 ʽ 0,419 ʪʦʥ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ. ʎʝ ʟʥʘʯʥʦ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʧʦ ʋʢʨʘʾʥʽ, ʷʢʠʡ ʩʢʣʘʜʘʻ 0,189 ʪʦʥ ʥʘ ʦʩʦʙʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʘʫʪʩʘʡʜʝʨʘʤʠ ʻ ɼʦʥʝʮʴʢʘ, ʃʫʛʘʥʩʴʢʘ 

ʽ ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 0,015, 0,035 ʽ 0,065 ʚʽʜʧʦʚʽʜʥʦ [1]. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ 

ʪʨʝʥʜ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʚ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ, ʱʦ ʚʠʤʘʛʘʻ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʞʣʠʚʦ, ʢʦʨʝʢʮʽʾ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʉʪʨʫʢʪʫʨʥʽ 

ʟʤʽʥʠ ʚ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʣʦʢʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʚ ʧʝʨʽʦʜ ʟ 2016 ʧʦ 2022 ʨʦʢʠ 

ʤʦʞʥʘ ʚʠʷʚʠʪʠ, ʟʚʝʨʥʫʚʰʠ ʫʚʘʛʫ ʥʘ ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ. ʇʝʨʰ ʟʘ ʚʩʝ, ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ 

ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ɼʦʥʝʮʴʢʽʡ ʪʘ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, ʜʝ ʧʦʢʘʟʥʠʢʠ ʟʤʝʥʰʠʣʠʩʷ ʟ 0,045 ʪʘ 

0,056 ʚ 2016 ʨʦʮʽ ʜʦ 0,015 ʪʘ 0,035 ʚ 2022 ʨʦʮʽ ʚʽʜʧʦʚʽʜʥʦ [1]. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʩʢʣʘʜʥʠʤʠ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʦʣʽʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ, ʘ ʩʘʤʝ ʥʘʩʣʽʜʢʠ ʚʽʡʥʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʝʷʢʽ ʦʙʣʘʩʪʽ 

ʧʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ. ɿʦʢʨʝʤʘ, ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʟ 0,427 ʚ 2016 

ʨʦʮʽ ʜʦ 0,483 ʚ 2022 ʨʦʮʽ. ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ ʪʘʢʦʞ ʧʦʢʘʟʘʣʘ ʟʨʦʩʪʘʥʥʷ: ʟ 0,457 ʜʦ 0,548 ʟʘ 

ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ [1]. ʈʷʜ ʦʙʣʘʩʪʝʡ, ʪʘʢʠʭ ʷʢ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʪʘ ʍʘʨʢʽʚʩʴʢʘ, ʧʦʢʘʟʘʣʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ, ʘʣʝ ʥʘ ʥʠʟʴʢʦʤʫ ʨʽʚʥʽ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʬʦʢʫʩ ʥʘ ʨʦʟʚʠʪʢʫ 

ʤʦʣʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʮʠʭ ʨʝʛʽʦʥʘʭ.  

ɼʣʷ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʥʝ 

ʣʠʰʝ ʟʙʽʨ ʩʠʨʦʚʠʥʠ, ʘ ʡ ʚʠʨʦʙʥʠʮʪʚʦ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʙʘʟʽ 

ʤʦʣʦʢʘ ʧʦʢʘʟʫʻ ʜʝʢʽʣʴʢʘ ʪʨʝʥʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʟʛʫʱʝʥʦʛʦ ʤʦʣʦʢʘ ʪʘ ʚʝʨʰʢʽʚ ʪʘʢʦʞ 

ʟʥʠʟʠʣʦʩʷ, ʘʣʝ ʥʝ ʪʘʢ ʟʥʘʯʥʦ, ʷʢ ʟʙʽʨ ʤʦʣʦʢʘ. ʄʘʩʣʦ ʚʝʨʰʢʦʚʝ ʪʘ ʩʠʨʠ (ʢʨʽʤ ʧʣʘʚʣʝʥʠʭ) ʪʘʢʦʞ 

ʧʦʢʘʟʫʶʪʴ ʥʝʛʘʪʠʚʥʫ ʜʠʥʘʤʽʢʫ, ʘʣʝ ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ (ʡʦʛʫʨʪ, ʢʝʬʽʨ, ʪʦʱʦ) ʚʠʨʦʩʣʠ [1]. 

ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʽʪʯʠʟʥʷʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʤʦʣʦʢʘ ʪʘ ʧʨʦʤʠʩʣʦʚʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʥʘ ʡʦʛʦ 

ʦʩʥʦʚʽ ʟʚʦʨʦʪʥʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʦ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘ ʽʤʧʦʨʪʥʽ ʜʞʝʨʝʣʘ ʩʠʨʦʚʠʥʠ. ʆʪʞʝ, ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ, ʷʢʠʡ ʙʠ ʚʨʘʭʦʚʫʚʘʚ 

ʷʢ ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ, ʪʘʢ ʽ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʧʝʨʝʨʦʙʢʠ.  

ɸʥʘʣʽʟ ʜʘʥʠʭ ʨʠʥʢʫ ʤʦʣʦʢʘ ʋʢʨʘʾʥʠ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʤʽʞʥʘʨʦʜʥʫ ʪʦʨʛʽʚʣʶ ʚ ʩʝʢʪʦʨʽ 

ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʦʜʘʻ ʮʽʥʥʠʡ ʢʦʥʪʝʢʩʪ. ɿʦʢʨʝʤʘ, ʝʢʩʧʦʨʪ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ 2017 

ʨʦʢʫ ʟʨʦʩʪʘʚ ʜʫʞʝ ʧʦʚʽʣʴʥʦ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʽʤʧʦʨʪ ʩʪʨʽʤʢʦ ʩʢʦʯʠʚ ʜʦ 2020/2021 ʨʦʢʽʚ ʤʘʡʞʝ ʫ 4 

ʨʘʟʠ [1]. ʆʪʞʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʟʤʝʥʰʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ, ʋʢʨʘʾʥʘ ʤʘʻ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʟʘ ʨʘʭʫʥʦʢ ʽʤʧʦʨʪʥʠʭ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʝʢʪʦʨʫ, ʦʩʦʙʣʠʚʦ ʚ ʨʝʛʽʦʥʘʭ, ʜʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʤʦʣʦʢʘ ʥʝ ʻ ʚʠʩʦʢʠʤ. 

ʑʦʜʦ ʧʦʨʽʚʥʷʣʴʥʦʾ ʜʠʥʘʤʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʋʢʨʘʾʥʽ ʪʘ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɽʉ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ [2]. ɿʘ ʧʝʨʽʦʜ ʚʽʜ 2011 ʜʦ 2021 ʨʦʢʫ, ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʥʘ ʬʝʨʤʘʭ ʚ 

ʋʢʨʘʾʥʽ ʟʤʽʥʶʚʘʣʦʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,34 ʜʦ 0,36, ʽʟ ʟʥʠʞʝʥʥʷʤ ʜʦ 0,31 ʚ 2021 ʨʦʮʽ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʩʪʘʥʦʚʠʣʦ 0,34, ʽʟ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʥʴʦʛʦ 0,07. ʂʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʜʦ ʨʦʢʫ ʜʦʨʽʚʥʶʻ -0,76, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʪʨʝʥʜ. ʅʘ ʬʦʥʽ ʮʴʦʛʦ, ʢʨʘʾʥʠ ɭʉ 

ʧʦʢʘʟʫʶʪʴ ʨʽʟʥʽ ʪʝʥʜʝʥʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ɯʨʣʘʥʜʽʷ ʧʦʢʘʟʫʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 3,11 ʟ ʧʦʟʠʪʠʚʥʠʤ 

ʪʨʝʥʜʦʤ (ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 0,97). ʅʘʚʽʪʴ ʢʨʘʾʥʠ ʟ ʥʝʛʘʪʠʚʥʠʤ ʪʨʝʥʜʦʤ, ʪʘʢʽ ʷʢ ɹʦʣʛʘʨʽʷ 

(ʩʝʨʝʜʥʻ 0,34, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ -0,95), ʤʘʶʪʴ ʩʪʘʙʽʣʴʥʽʰʫ ʩʠʪʫʘʮʽʶ ʧʦʨʽʚʥʷʥʦ ʟ ʋʢʨʘʾʥʦʶ [1; 

2]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ, ʭʦʯʘ ʋʢʨʘʾʥʘ ʧʦʜʽʣʷʻ ʜʝʷʢʽ ʚʠʢʣʠʢʠ ʟ ʢʨʘʾʥʘʤʠ ɭʉ, ʻ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʘʙʦ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ 

ʢʨʘʾʥʘʭ ɭʉ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʨʝʢʨʘʩʥʠʤ ʧʨʠʢʣʘʜʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʝʬʝʢʪʠʚʥʠʭ 

ʩʪʨʘʪʝʛʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʋʢʨʘʾʥʽ ʬʽʢʩʫʻʪʴʩʷ ʩʪʽʡʢʝ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ 

1990-ʭ ʪʘ ʢʨʠʟʦʚʠʭ ʧʝʨʽʦʜʽʚ 2008 ʪʘ 2014 ʨʦʢʽʚ. ʎʝ ʪʘʢʦʞ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ 

ʩʢʦʨʦʯʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʢʦʨʽʚ. ʇʘʨʘʣʝʣʴʥʦ ʽʟ ʮʠʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʙʘʟʽ ʤʦʣʦʢʘ. ʆʜʥʘʢ ʟʨʦʩʪʘʥʥʷ ʽʤʧʦʨʪʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʧʽʜʢʨʝʩʣʶʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʽʚ ʽ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʧʨʦʙʣʝʤʠ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʬʘʢʪʦʨʠ, ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʢʨʘʾʥ ɭʉ ʫ 

ʮʽʡ ʩʬʝʨʽ. ɿʦʢʨʝʤʘ, ɯʨʣʘʥʜʽʷ ʪʘ ʂʽʧʨ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʜʘʣʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʢʘ, ʚʨʘʭʦʚʫʶʯʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʥʘʚʽʪʴ ʟʨʦʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. ʎʝ ʤʦʞʝ ʩʣʫʞʠʪʠ ʚʘʞʣʠʚʠʤ 

ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʋʢʨʘʾʥʠ ʫ ʧʣʘʥʽ ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʦʛʦ ʤʦʣʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʤʽʮʥʝʥʥʷ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʤʧʦʨʪʫ. 

ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʠʪʫʘʮʽʾ ʫ ʤʦʣʦʯʥʽʡ ʛʘʣʫʟʽ ʜʦʨʝʯʥʦ ʚʜʘʪʠʩʷ ʜʦ ʜʦʩʚʽʜʫ ʢʨʘʾʥ ɽʉ, ʫʩʧʽʰʥʠʭ 

ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ɯʨʣʘʥʜʽʷ ʪʘ ʂʽʧʨ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ. ɿʦʢʨʝʤʘ, ʚ ɯʨʣʘʥʜʽʾ ʽʩʥʫʻ ʉʠʩʪʝʤʘ ʧʘʩʦʚʠʱʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ɯʨʣʘʥʜʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʘʩʦʚʠʱʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ, ʱʦ 

ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ. ʋʨʷʜ ɯʨʣʘʥʜʽʾ ʘʢʪʠʚʥʦ ʽʥʚʝʩʪʫʻ ʚ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʨʦʚʦʜʠʪʴʩʷ ʚʩʝʙʽʯʥʝ ʩʧʨʠʷʥʥʷ ʝʢʩʧʦʨʪʫ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ 
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ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʩʠʨ ʪʘ ʤʘʩʣʦ [3]. ɿ ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʫʨʷʜ ʂʽʧʨʫ ʘʢʪʠʚʥʦ ʧʽʜʪʨʠʤʫʻ ʣʦʢʘʣʴʥʠʭ 

ʚʠʨʦʙʥʠʢʽʚ (ʤʘʣʠʡ ʙʽʟʥʝʩ) ʯʝʨʝʟ ʩʫʙʩʠʜʽʾ ʪʘ ʢʨʝʜʠʪʠ. ɯʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʂʽʧʨʩʴʢʝ ʤʦʣʦʢʦ ʪʘ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ, ʦʩʦʙʣʠʚʦ 

ʩʠʨʠ, ʚʽʜʦʤʽ ʩʚʦʻʶ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʢʦʥʢʫʨʫʚʘʪʠ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ. ʆʙʠʜʚʽ 

ʢʨʘʾʥʠ ʪʘʢʦʞ ʘʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʨʦʟʚʠʪʢʦʤ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʣʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [4]. ʎʽ ʧʽʜʭʦʜʠ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʋʢʨʘʾʥʠ, ʷʢʘ ʰʫʢʘʻ ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ʩʚʦʛʦ ʤʦʣʦʯʥʦʛʦ ʩʝʢʪʦʨʘ. 
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ʋɼʂ 004.42 

ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈɯɺʅʗ ɾʀʊʊʗ ʅɸʉɽʃɽʅʅʗ 

ʋʂʈɸɰʅʀ 

ʇʨʦʪʘʩ ɸ.ʇ., ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ.ɸ. 

 

ʅʘʡʛʦʣʦʚʥʽʰʦʶ ʤʝʪʦʶ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʾ ʜʝʨʞʘʚʠ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ʉʪʨʘʪʝʛʽʯʥʠʡ ʢʫʨʩ, ʷʢʠʡ ʦʙʨʘʣʘ ʥʘʰʘ 

ʜʝʨʞʘʚʘ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʙʫʜʦʚʫ ʜʝʤʦʢʨʘʪʠʯʥʦʾ, ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʦʾ ʜʝʨʞʘʚʠ, ʷʢʘ ʩʪʘʥʝ 

ʨʽʚʥʦʧʨʘʚʥʠʤ ʧʘʨʪʥʝʨʦʤ ʫ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʦʩʥʦʚʥʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ ʷʢʦʾ 

ʩʪʘʥʫʪʴ ʥʘʡʚʠʱʽ ʣʶʜʩʴʢʽ ʮʽʥʥʦʩʪʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʮʽʣʽ.  

ʉʴʦʛʦʜʥʽ ʨʽʚʝʥʴ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʚ ʋʢʨʘʾʥʽ ʥʝ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ɺʠʩʦʢʘ ʩʤʝʨʪʥʽʩʪʴ, ʥʠʟʴʢʘ 

ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ, ʚʠʩʦʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʫʤʦʚ ʽ ʨʽʚʥʷ ʞʠʪʪʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ, ʥʠʟʴʢʽ ʟʘʨʦʙʽʪʥʽ ʧʣʘʪʠ, ʥʠʟʴʢʘ ʷʢʽʩʪʴ 

ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ , ʩʪʘʥ ʚʽʡʥʠ ï ʚʩʝ ʮʝ ʨʝʘʣʽʾ ʞʠʪʪʷ ʫʢʨʘʾʥʮʽʚ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʜʦʢʣʘʩʪʠ 

ʚʩʽʭ ʟʫʩʠʣʴ, ʱʦʙ ʮʷ ʤʝʪʘ ʩʪʘʣʘ ʨʝʘʣʴʥʽʩʪʶ.  

 
ʈʠʩ 1. ɻʨʘʬʽʢ  ʩʤʝʨʪʥʦʩʪʽ ʪʘ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ  ʚ ʋʢʨʘʾʥʽ  

ʅʘ ʛʨʘʬʽʢʫ ʤʠ ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ ʥʘʩʢʽʣʴʢʠ ʩʤʝʨʪʥʽʩʪʴ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʘ ʧʝʨʝʚʘʞʘʪʠ 

ʥʘʨʦʜʞʫʚʘʥʽʩʪʴ, ʮʝ ʪʽʣʴʢʠ ʜʚʘ ʧʦʢʘʟʥʠʢʠ ʟ ʙʘʛʘʪʴʦʭ , ʘ ʚʞʝ ʤʠ ʤʘʻ ʪʘʢʠʡ ʚʽʜʨʠʚ ï ʮʝ ʦʟʥʘʯʘʻ 

ʣʠʰʝ ʦʜʥʝ , ʥʘʰʘ ʥʘʮʽʷ ʩʪʘʨʽʻ. ʄʠ ʤʘʻʤʦ ʨʦʟʫʤʽʪʠ , ʱʦʙ ʩʪʘʪʠ ʧʨʦʛʨʝʩʫʶʯʦʶ ʜʝʨʞʘʚʦʶ, ʤʠ 

ʤʘʻʤʦ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʢʨʦʢʠ , ʜʣʷ ʧʽʜʥʷʪʪʷ ʷʢʦʩʪʽ ʞʠʪʪʷ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʜʦʢʣʘʩʪʠ ʚʩʽʭ ʟʫʩʠʣʴ, ʱʦʙ 

ʮʷ ʤʝʪʘ ʩʪʘʣʘ ʨʝʘʣʴʥʽʩʪʶ. ɹʦ ʧpoʙʣeʤʘ ʷʢoʩʪi ʞʠʪʪʷ poʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʢʣʶʯoʚʘ ʩoʮiʘʣʴʥo-

eʢoʥoʤiʯʥʘ ʧpoʙʣeʤʘ, ʷʢʘ ʟʘʯiʧʘʻ ʚʩi ʩʪopoʥʠ ʩʫʩʧiʣʴʥoʛo ʞʠʪʪʷ i ʥʘʙʫʚʘʻ, ʜiʡʩʥo, ʛʣoʙʘʣʴʥoʛo 

ʭʘpʘʢʪepʫ. ɺiʜ ʛʣʠʙʠʥʠ i ʧoʩʣiʜoʚʥoʩʪi ʾʾ ʚʠpiʰeʥʥʷ ʙʘʛʘʪo ʚ ʯoʤʫ ʟʘʣeʞʠʪʴ ʥe ʪiʣʴʢʠ 

ʧepʩʧeʢʪʠʚʘ poʟʚʠʪʢʫ ʮʠʚiʣiʟʘʮiʡ, ʘ ʡ ʢoʞʥoʛo iʥʜʠʚiʜʫʫʤʘ oʢpeʤo.  

ɸʢʪʫʘʣʴʥiʩʪʴ ʪeʤʠ. ʊʝʤʘ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʟʘʚʞʜʠ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʚʘʶʯʠʭ ʢʨʘʾʥ. ɼʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʞʠʪʪʷ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʽ ʨʦʟʫʤʽʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʥʴʦʛʦ, ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʨʦʙʣʝʥʥʽ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ. 

ʆʩʴ ʢʽʣʴʢʘ ʧʨʠʯʠʥ, ʯʦʤʫ ʮʷ ʪʝʤʘ ʻ ʘʢʪʫʘʣʴʥʦʶ: 

1. ɽʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ: ʈʦʟʫʤʽʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʽʚʝʥʴ ʞʠʪʪʷ, ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʪʨʘʪʝʛʽʡ. 

2. ʉʦʮʽʘʣʴʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ: ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʞʠʪʪʷ ʩʧʨʠʷʻ ʩʦʮʽʘʣʴʥʽʡ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʟʤʝʥʰʫʻ 

ʨʠʟʠʢ ʩʦʮʽʘʣʴʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. 
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3. ʇʫʙʣʽʯʥʘ ʧʦʣʽʪʠʢʘ: ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʦʙʣʘʩʪʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʚ ʛʘʣʫʟʽ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʩʝʣʝʥʥʷ. 

4.  ɻʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ: ɿʤʽʥʠ ʫ ʩʚʽʪʦʚʽʡ ʝʢʦʥʦʤʽʮʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʪʘ ʽʥʰʽ ʛʣʦʙʘʣʴʥʽ 

ʚʠʢʣʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʤʦʚʠ ʞʠʪʪʷ, ʽ ʨʦʟʫʤʽʥʥʷ ʮʠʭ ʚʧʣʠʚʽʚ ʜʦʧʦʤʘʛʘʻ ʢʨʘʾʥʘʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʟʤʽʥ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ , ʢʦʣʠ ʢʨʘʾʥʘ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʥʽ ʚʽʡʥʠ , ʤʠ ʥʝ ʤʦʞʝʤʦ ʥʘʜʘʪʠ 

oʙôʻʢʪʠʚʥoʾ oʮiʥʢʠ ʷʢoʩʪi ʞʠʪʪʷ ʽ ʮʝ ʫʩʢʣʘʜʥʶʻ ʧpoʮeʩ ʧpʠʡʥʷʪʪʷ eʬeʢʪʠʚʥʠʭ ʫʧpʘʚʣiʥʩʴʢʠʭ 

piʰeʥʴ, ʷʢi ʤʘʶʪʴ ʙʫʪʠ ʩʧpʷʤoʚʘʥi ʥʘ ʧiʜʚʠʱeʥʥʷ piʚʥʷ ʞʠʪʪʷ ʚ ʢpʘʾʥi. ɸʣʝ ʤʠ ʤʦʞʝʤʦ 

ʧʦʨʽʚʥʷʪʠ ʩʠʪʫʘʮʽʶ , ʷʢʘ ʙʫʣʘ ʜʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʟ ʜʘʥʥʠʤʠ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʪʘ ʟʨʦʙʠʪʠ ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ. ʗʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦʧʦʤʦʞʫʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ 

ʟʧʨʦʛʥʦʟʫʚʘʪʠ , ʷʢʽ ʢʨʦʢʠ ʧʦʪʨʝʙʫʻ ʟʨʦʙʠʪʠ ʢʨʘʾʥʘ ʜʣʷ ʨʦʟʚʠʪʢʫ  ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʩʚʦʾʭ ʛʨʦʤʘʜʷʥ. 
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ʂɯʃʔʂɯʉʅʀʁ ɸʅɸʃɯɿ ʊɸ ʄʆɼɽʃʖɺɸʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɸɻʈɸʈʅʀʍ 

ʈʀʅʂɯɺ 

ʈʘʭʥʷʥʩʴʢʠʡ ɼ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʢʦʥʝʯʥʘ ʂ.ɺ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɸʛʨʘʨʥʽ ʨʠʥʢʠ ʩʪʘʣʠ ʦʙ'ʻʢʪʦʤ ʧʠʣʴʥʦʾ ʫʚʘʛʠ ʫ ʟʚ'ʷʟʢʫ ʟʽ ʟʨʦʩʪʘʶʯʠʤʠ 

ʚʠʢʣʠʢʘʤʠ ʪʘ ʟʤʽʥʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ɻʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʟʨʦʩʪʘʶʯʽ ʚʠʤʦʛʠ ʩʧʦʞʠʚʘʯʽʚ, ʜʝʤʦʛʨʘʬʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʩʪʚʦʨʶʶʪʴ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʘʛʨʘʨʥʠʭ ʨʠʥʢʽʚ ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʥʘʩʝʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʨʦʚʠʥʠ ʜʣʷ ʽʥʰʠʭ ʛʘʣʫʟʝʡ 

ʝʢʦʥʦʤʽʢʠ, ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʽʣʴʩʴʢʠʭ ʨʝʛʽʦʥʘʭ - ʮʝ ʣʠʰʝ ʜʝʷʢʽ ʟ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ 

ʘʛʨʘʨʥʠʭ ʨʠʥʢʽʚ. ɸʣʝ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦʪʨʽʙʥʦ ʜʦʢʣʘʜʥʦ ʜʦʩʣʽʜʠʪʠ 

ʜʠʥʘʤʽʢʫ ʪʘ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽ ʨʠʥʢʠ. 

ʊʨʠʚʘʣʘ ʪʘ ʩʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ ʘʛʨʘʨʥʠʭ ʨʠʥʢʽʚ ʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʝʢʦʥʦʤʽʢʠ. ɺʦʜʥʦʯʘʩ, ʚʦʥʠ ʩʪʠʢʘʶʪʴʩʷ ʟʽ ʩʢʣʘʜʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʢʦʣʠʚʘʥʥʷ ʮʽʥ, ʨʠʟʠʢʠ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ 

ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʽʚ. 

 ʏʝʨʝʟ ʨʦʩʽʡʩʴʢʝ ʚʪʦʨʛʥʝʥʥʷ ʋʢʨʘʾʥʘ ʚʪʨʘʪʠʣʘ ʧʨʠʙʣʠʟʥʦ 25% ʧʦʩʽʚʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʱʦ 

ʪʘʢʦʞ ʩʠʣʴʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʚʥʫʪʨʫʰʥʽʡ ʪʘ ʟʦʚʥʽʰʥʽʡ ʨʠʥʦʢ. ɺʠʨʦʙʥʠʮʪʚʦ ʧʰʝʥʠʮʽ  ʟʘ 2010-2022 

ʨʦʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1, ʥʘ ʷʢʦʤʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʨʽʟʥʠʮʶ ʚ  ʚʠʨʦʙʥʠʮʪʚʽ ʧʰʝʥʠʮʽ ʟʘ 

2021-2022 ʨʦʢʠ, ʘ ʪʘʢʦʞ ʦʨʽʻʥʪʦʚʥʠʡ ʧʨʦʛʥʦʟ ʥʘ 2023 ʨʽʢ ʚʽʜ USDA. USDA - ʤʽʥʽʩʪʝʨʩʪʚʦ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʉʐɸ. 

 
ʈʠʩʫʥʦʢ 1 - ɺʽʪʯʠʟʥʷʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʰʝʥʠʮʽ ʚ ʫʩʽʭ ʢʘʪʝʛʦʨʽʷʭ ʛʦʩʧʦʜʘʨʩʪʚ. ɼʞʝʨʝʣʦ. ɿʘ 

ʜʘʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʬʦʨʤʘʮʽʾ ɼʝʨʞʩʪʘʪʫ.[1] 
 

ɻʣʦʙʘʣʴʥʠʡ ʚʧʣʠʚ: 

¶ ʊʦʨʛʽʚʣʷ ʪʘ ʤʽʞʥʘʨʦʜʥʘ ʝʢʦʥʦʤʽʢʘ: ɸʛʨʘʨʥʽ ʨʠʥʢʠ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʤʽʞʥʘʨʦʜʥʫ 
ʪʦʨʛʽʚʣʶ ʽ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʽ ʚʽʜʥʦʩʠʥʠ ʢʨʘʾʥ. ɽʢʩʧʦʨʪ ʽ ʽʤʧʦʨʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʪʦʨʛʦʚʝʣʴʥʠʡ ʙʘʣʘʥʩ ʢʨʘʾʥ ʪʘ ʤʽʞʥʘʨʦʜʥʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. 

¶ ʎʽʥʠ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ: ɿʤʽʥʠ ʥʘ ʘʛʨʘʨʥʠʭ ʨʠʥʢʘʭ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʦʣʠʚʘʥʴ ʮʽʥ ʥʘ 
ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʬʣʷʮʽʶ ʪʘ ʩʧʦʞʠʚʯʫ ʧʦʚʝʜʽʥʢʫ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

¶ ɹʽʦʩʬʝʨʘ ʽ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ: ɺʠʨʦʙʥʠʮʪʚʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʤʘʻ 
ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʽ, ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. ɿʤʽʥʠ ʚ ʘʛʨʘʨʥʠʭ ʨʠʥʢʘʭ ʤʦʞʫʪʴ ʤʘʪʠ ʩʝʨʡʦʟʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʧʨʠʨʦʜʠ.  

ʄʦʜʝʣʴ ʘʛʨʘʨʥʠʭ ʨʠʥʢʽʚ ʻ ʧʨʦʜʫʢʪʦʤ ʜʚʦʭ ʦʙʣʽʢʦʚʠʭ ʪʦʪʦʞʥʦʩʪʝʡ. ʇʝʨʰʘ ʪʦʪʦʞʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻ ʧʨʠʙʫʪʢʦʚʽʩʪʴ ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ ʜʦʭʦʜʘʤʠ ʪʘ ʚʠʪʨʘʪʘʤʠ, ʜʨʫʛʘ ʚʠʤʽʨʶʻ ʚʧʣʠʚ ʚʽʜʭʠʣʝʥʴ 

(ʚʠʢʨʠʚʣʷʶʯʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʚʘʣʽʚ ʨʠʥʢʫ) ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʙ ʽʩʥʫʚʘʣʠ ʫ ʨʘʟʽ ʫʩʫʥʝʥʥʷ ʮʠʭ ʚʽʜʭʠʣʝʥʴ. ʏʝʨʝʟ ʟʘʧʦʚʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʄɸʈ ʜʣʷ 

ʘʛʨʘʨʥʠʭ ʩʠʩʪʝʤ ʘʥʘʣʽʪʠʢ ʤʦʞʝ ʚʠʤʽʨʷʪʠ ʷʢ ʨʦʟʤʽʨ ʪʨʘʥʩʬʝʨʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ 

ʧʨʦʚʝʜʝʥʥʷ ʧʝʚʥʠʭ ʧʦʣʽʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʪʘʢ ʽ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

ʇʨʠʙʫʪʢʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʚʘʣʦʚʠʤʠ ʜʦʭʦʜʘʤʠ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʚʠʪʨʘʪʘʤʠ ʥʘ ʾʾ ʚʠʨʦʙʥʠʮʪʚʦ. 

ɺʨʘʭʫʚʘʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʨʠʟʠʢʽʚ ʫ ʤʦʜʝʣʷʭ: 

ʂʦʣʠ ʚʠ ʘʥʘʣʽʟʫʻʪʝ ʘʛʨʘʨʥʽ ʨʠʥʢʠ ʪʘ ʨʦʙʠʪʝ ʧʨʦʛʥʦʟʠ, ʟʘʚʞʜʠ ʻ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʘʞʢʦ 

ʧʝʨʝʜʙʘʯʠʪʠ. ʅʘʧʨʠʢʣʘʜ, ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʢʦʣʠʚʘʥʥʷ ʮʽʥ ʥʘ ʧʘʣʴʥʝ, ʘʙʦ ʟʤʽʥʠ ʚ ʫʧʦʜʦʙʘʥʥʷʭ 

ʩʧʦʞʠʚʘʯʽʚ. ʎʝ ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʪʘ ʨʠʟʠʢʘʤʠ. 

ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʫ ʚʘʰʠʭ ʤʦʜʝʣʷʭ ʚʠ ʤʦʞʝʪʝ: 

1. ʈʦʙʠʪʠ ʨʽʟʥʽ ʧʨʠʧʫʱʝʥʥʷ: ɼʫʤʘʪʠ ʧʨʦ ʨʽʟʥʽ ʤʦʞʣʠʚʽ ʩʮʝʥʘʨʽʾ. ʅʘʧʨʠʢʣʘʜ, ʷʢ ʙʠ 

ʨʠʥʦʢ ʨʝʘʛʫʚʘʚ ʥʘ ʧʦʛʘʥʫ ʧʦʛʦʜʫ ʘʙʦ ʨʽʟʢʽ ʟʤʽʥʠ ʮʽʥ. ʎʝ ʜʦʧʦʤʦʞʝ ʚʘʤ ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʜʦ ʨʽʟʥʠʭ 

ʩʠʪʫʘʮʽʡ. 

2. ɺʨʘʭʦʚʫʚʘʪʠ ʤʠʥʫʣʽ ʧʦʜʽʾ: ɼʠʚʠʪʠʩʷ, ʷʢ ʩʭʦʞʽ ʩʠʪʫʘʮʽʾ ʚʧʣʠʚʘʣʠ ʥʘ ʨʠʥʦʢ ʨʘʥʽʰʝ. 

ɯʥʦʜʽ ʤʠʥʫʣʽ ʜʦʩʚʽʜʠ ʤʦʞʫʪʴ ʜʘʪʠ ʚʘʤ ʧʽʜʢʘʟʢʫ ʧʨʦ ʪʝ, ʷʢʽ ʨʠʟʠʢʠ ʚʘʞʣʠʚʽʰʽ. 

3. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʭʠʩʪ: ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʨʠʟʠʢʽʚ, ʪʘʢʽ ʷʢ 

ʩʪʨʘʭʫʚʘʥʥʷ ʘʙʦ ʫʛʦʜʠ ʥʘ ʤʘʡʙʫʪʥʽ ʧʦʩʪʘʚʢʠ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʤʦʞʣʠʚʽ ʚʪʨʘʪʠ. 

4. ʉʪʝʞʠʪʠ ʟʘ ʟʤʽʥʘʤʠ: ʈʝʛʫʣʷʨʥʦ ʦʥʦʚʣʶʚʘʪʠ ʚʘʰʽ ʤʦʜʝʣʽ ʪʘ ʩʪʨʘʪʝʛʽʾ, ʚʨʘʭʦʚʫʶʯʠ 

ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʤʽʥʠ ʥʘ ʨʠʥʢʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʪʘ ʨʠʟʠʢʠ, ʚʠ ʤʦʞʝʪʝ ʢʨʘʱʝ ʛʦʪʫʚʘʪʠʩʷ ʜʦ ʥʝʚʽʜʦʤʦʛʦ ʪʘ 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʘʛʨʘʨʥʠʭ ʨʠʥʢʘʭ. 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʘʛʨʘʨʥʽ ʨʠʥʢʠ ʧʦʪʨʝʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʘʜʘʧʪʘʮʽʾ. ʈʦʟʨʦʙʢʘ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫʧʨʘʚʣʷʪʠ 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʪʘ ʨʠʟʠʢʘʤʠ, ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ 

ʨʠʥʢʽʚ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 
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ʋɼʂ 338.984 

ʆʎɯʅʂɸ ɽʂʆʅʆʄɯʏʅʀʍ ɺʊʈɸʊ ɸɻʈɸʈʅʆɻʆ ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ 

ɺʅɸʉʃɯɼʆʂ ɺɯʁʅʀ 

ʈʝʤʽʥʥʘ ʇ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ.ɸ. 

 

ɺʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʚ ʋʢʨʘʾʥʫ 24 ʣʶʪʦʛʦ 2022 ʨʦʢʫ ʧʨʠʟʚʝʣʦ ʜʦ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʞʝʨʪʚ ʩʝʨʝʜ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʚʠʨʦʙʥʠʯʠʭ ʘʢʪʠʚʽʚ 

ʪʘʢʦʞ ʩʧʨʠʯʠʥʠʣʦ ʩʝʨʡʦʟʥʽ ʣʶʜʩʴʢʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ. ʂʨʽʤ ʪʦʛʦ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʞʦʚʪʥʷ 2022 ʨʦʢʫ, ʈʦʩʽʷ ʟʘʚʜʘʣʘ ʩʝʨʡʦʟʥʠʭ ʟʙʠʪʢʽʚ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʦʙ'ʻʢʪʘʤ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʥʘʯʥʦ ʧʦʩʪʨʘʞʜʘʚ ʽ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ. 

ɻʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʚʧʣʠʚʫ ʚʽʡʥʠ ʥʘ ʘʛʨʦʩʝʢʪʦʨ ʋʢʨʘʾʥʠ ʻ ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. 

ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟ 2021 ʨʦʢʦʤ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʩʢʦʨʦʪʠʣʘʩʴ ʥʘ 20%, ʪʘʢʦʞ ʻ 

ʧʦʰʢʦʜʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʜʦʙʨʠʚʘ ʪʘ ʜʠʟʝʣʴʥʝ 

ʧʘʣʠʚʦ, ʘ ʪʘʢʦʞ ʙʣʦʢʘʜʘ ʯʦʨʥʦʤʦʨʩʴʢʠʭ ʧʦʨʪʽʚ, ʮʝ ʚʩʝ ʬʘʢʪʦʨʠ, ʱʦ ʩʫʪʪʻʚʦ ʟʥʠʟʠʣʠ ʧʨʠʙʫʪʦʢ 

ʫʢʨʘʾʥʩʴʢʠʭ ʬʝʨʤʝʨʽʚ ʽ ʘʛʨʦʢʦʤʧʘʥʽʡ. 

ɼʦ ʚʽʡʥʠ ʯʝʨʝʟ ʯʦʨʥʦʤʦʨʩʴʢʽ ʧʦʨʪʠ ʋʢʨʘʾʥʠ ʚʠʚʦʟʠʣʦʩʴ 90% ʝʢʩʧʦʨʪʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʋ ʙʝʨʝʟʥʽ 2022 ʨʦʢʫ ʦʙʩʷʛ ʝʢʩʧʦʨʪʫ ʟʝʨʥʘ ʩʢʣʘʚ ʣʠʰʝ 0,3 

ʤʽʣʴʡʦʥʘ ʪʦʥ, ʧʦʨʽʚʥʷʥʦ ʟ 5,4 ʤʽʣʴʡʦʥʘʤʠ ʪʦʥ ʫ ʩʽʯʥʽ ʪʦʛʦ ʞ ʨʦʢʫ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʤʘʨʰʨʫʪʽʚ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʝʢʩʧʦʨʪʫ ʟʝʨʥʘ ʜʦ 1,2 ʤʽʣʴʡʦʥʘ ʪʦʥ ʫ ʢʚʽʪʥʽ ʪʘ 2,7 ʤʽʣʴʡʦʥʽʚ ʪʦʥ 

ʫ ʯʝʨʚʥʽ 2022 ʨʦʢʫ. ʎʷ ʩʠʪʫʘʮʽʷ ʧʨʠʟʚʝʣʘ ʜʦ ʪʠʩʢʫ ʥʘ ʚʥʫʪʨʽʰʥʽ ʮʽʥʠ ʥʘ ʧʰʝʥʠʮʶ ʪʘ ʢʫʢʫʨʫʜʟʫ, 

ʷʢʽ ʟʤʝʥʰʠʣʠʩʷ ʥʘ 45% ʟ ʩʽʯʥʷ ʧʦ ʯʝʨʚʝʥʴ 2022 ʨʦʢʫ, ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ ʩʚʽʪʽ ʚʦʥʠ ʟʨʦʩʣʠ ʧʨʠʙʣʠʟʥʦ 

ʥʘ 15%. 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟʘʟʥʘʣʦ ʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ, ʚʪʨʘʪʠʚʰʠ 

ʧʦʥʘʜ 84 ʪʠʩʷʯʽ ʦʜʠʥʠʮʴ ʪʝʭʥʽʢʠ ʪʘ ʫʩʪʘʪʢʫʚʘʥʥʷ ʥʘ ʩʫʤʫ $2,9 ʤʽʣʴʷʨʜʘ. ɿʥʠʱʝʥʥʷ ʪʘ ʢʨʘʜʽʞʢʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦʜʘʪʢʦʚʦ ʧʨʠʟʚʝʣʠ ʜʦ ʚʪʨʘʪ ʫ ʨʦʟʤʽʨʽ $1,87 ʤʽʣʴʷʨʜʘ. 

ɿʝʨʥʦʩʭʦʚʠʱʘ ʚʪʨʘʪʠʣʠ ʤʽʩʪʢʽʩʪʴ ʫ 9,4 ʤʽʣʴʡʦʥʠ ʪʦʥʥ, ʧʨʠʙʣʠʟʥʘ ʚʘʨʪʽʩʪʴ ʨʝʤʦʥʪʫ ʽ ʟʘʤʽʥʠ 

ʩʢʣʘʜʘʻ $1,1 ʤʽʣʴʷʨʜʘ. ʊʚʘʨʠʥʥʠʮʪʚʦ ʩʪʨʘʞʜʘʻ ʚʥʘʩʣʽʜʦʢ ʦʙʩʪʨʽʣʽʚ, ʚʪʨʘʪʠʚʰʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʪʚʘʨʠʥ ʪʘ ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʚʪʨʘʪ ʥʘ $362 ʤʽʣʴʡʦʥʠ. 

ɼʦʜʘʪʢʦʚʦ, ʟʥʠʱʝʥʦ 14,3 ʪʠʩʷʯʽ ʛʝʢʪʘʨʽʚ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ $349 ʤʽʣʴʡʦʥʽʚ, ʘ 

ʦʢʫʧʘʥʪʠ ʟʘʚʦʣʦʜʽʣʠ ʧʘʣʠʚʦʤ ʪʘ ʜʦʙʨʠʚʘʤʠ ʥʘ $95 ʤʽʣʴʡʦʥʽʚ. ɿʘʛʘʣʴʥʽ ʟʙʠʪʢʠ ʘʛʨʦʩʝʢʪʦʨʫ 

ʩʪʘʥʦʚʣʷʪʴ $6,6 ʤʽʣʴʷʨʜʘ, ʱʦ ʩʢʣʘʜʘʻ 23% ʚʽʜ ʚʘʨʪʦʩʪʽ ʘʢʪʠʚʽʚ ʩʽʣʴʛʦʩʧʦʜʘʨʩʪʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʘʡʞʝ ʯʚʝʨʪʴ ʨʫʡʥʫʚʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʘʛʨʦʩʝʢʪʦʨʫ. 

ɿʘʛʘʣʦʤ ʥʘ 24 ʣʶʪʝ 2023 ʨʦʢʫ ʟʘʛʘʣʴʥʽ ʟʙʠʪʢʠ ʪʘ ʚʪʨʘʪʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʩʢʣʘʜʘʣʠ 40,2 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ. ɿ ʮʽʻʾ ʩʫʤʠ 8,72 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ 

ʧʨʠʧʘʜʘʣʠ ʥʘ ʟʙʠʪʢʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʩʫʢʫʧʥʽ ʚʪʨʘʪʠ ʩʪʘʥʦʚʠʣʠ 31,50 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ. ɿʙʠʪʢʠ 

ʚʢʣʶʯʘʶʪʴ ʯʘʩʪʢʦʚʝ ʘʙʦ ʧʦʚʥʝ ʟʨʫʡʥʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʩʭʦʚʠʱ, ʪʚʘʨʠʥʥʠʮʪʚʘ, 

ʨʠʙʘʣʴʩʪʚʘ ʪʘ ʘʢʚʘʢʫʣʴʪʫʨʠ, ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʦʞ ʚʠʢʨʘʜʝʥʽ ʚʠʨʦʙʥʠʯʽ ʨʝʩʫʨʩʠ ʪʘ 

ʧʨʦʜʫʢʮʽʶ. ʇʦʰʢʦʜʞʝʥʥʷ ʤʘʰʠʥ ʽ ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʣʠ ʛʦʣʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʙʠʪʢʽʚ, ʟʘ ʷʢʠʤʠ ʡʰʣʠ 

ʚʪʨʘʪʠ ʚʽʜ ʚʠʢʨʘʜʝʥʠʭ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʰʢʦʜʞʝʥʠʭ ʩʭʦʚʠʱ. 

ɿʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʚʽʜ ʚʽʡʥʠ ʚʢʣʶʯʘʶʪʴ ʥʝʜʦʦʪʨʠʤʘʥʠʡ ʜʦʭʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʬʝʨʤʝʨʽʚ ʪʘ 

ʘʛʨʦʢʦʤʧʘʥʽʡ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʧʨʠʢʣʘʜ, ʥʝʟʽʙʨʘʥʦʛʦ ʚʨʦʞʘʶ, 

ʧʦʛʽʨʰʝʥʥʷ ʟʘʢʫʧʽʚʝʣʴʥʠʭ ʮʽʥ ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʝʢʩʧʦʨʪʥʦʾ ʣʦʛʽʩʪʠʢʠ ʪʘ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ 

ʜʦʙʨʠʚʘ, ʧʘʣʠʚʦ, ʨʝʢʫʣʴʪʠʚʘʮʽʶ ʟʘʙʨʫʜʥʝʥʠʭ ʟʝʤʝʣʴ, ʨʦʟʤʽʥʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʈʦʩʽʡʩʴʢʝ ʚʪʦʨʛʥʝʥʥʷ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʦ ʥʘ ʘʛʨʦʩʝʢʪʦʨ ʋʢʨʘʾʥʠ, ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʟʘʛʘʣʴʥʠʭ 

ʧʨʷʤʠʭ ʪʘ ʥʝʧʨʷʤʠʭ ʚʪʨʘʪ, ʦʮʽʥʝʥʠʭ ʥʘ ʧʦʥʘʜ $40 ʤʣʨʜ. ɺʥʘʩʣʽʜʦʢ ʚʽʡʥʠ ʧʦʩʪʨʘʞʜʘʣʠ ʷʢ 

ʨʦʩʣʠʥʥʠʮʪʚʦ, ʪʘʢ ʽ ʪʚʘʨʠʥʥʠʮʪʚʦ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʟʘʣʠʰʠʣʠʩʴ 

ʟʘʤʽʥʦʚʘʥʠʤʠ. ʅʘ ʪʣʽ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʘʛʨʘʨʽʾʚ ʪʘ ʥʠʟʴʢʠʭ ʚʥʫʪʨʽʰʥʽʭ ʮʽʥ, ʧʦʩʽʚʥʘ ʢʦʤʧʘ2,5ʥʽʷ 

ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ ʟʤʝʥʰʠʣʘʩʷ ʙʽʣʴʰ ʥʽʞ ʥʘ ʧʦʣʦʚʠʥʫ, ʘ ʚʠʨʦʙʥʠʢʠ ʟʽʪʢʥʫʪʴʩʷ ʟ ʚʠʢʣʠʢʘʤʠ ʪʘ 

ʧʠʪʘʥʥʷʤʠ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʪʘ ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʙʦʪʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʨʦʮʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʪʨʫʜʥʦʱʽ, ʙʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ ʚʠʷʚʣʷʶʪʴ ʚʝʣʠʯʝʟʥʫ ʚʽʜʜʘʥʽʩʪʴ 
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ʋɼʂ 004.942:658.8 

ʄʆɼɽʃʖɺɸʅʅʗ ʃʆɻɯʉʊʀʏʅʀʍ ɹɯɿʅɽʉ - ʇʈʆʎɽʉɯɺ 

ʉʘʚʝʡʢʦ ɸ.ʄ. 

 

ʋ ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʩʪʽ ʨʠʥʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʢʝʨʽʚʥʠʢʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʩʚʦʻʯʘʩʥʘ ʨʝʘʢʮʽʷ ʥʘ ʜʠʥʘʤʽʯʥʽ ʚʠʢʣʠʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʤʽʥ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʙʽʟʥʝʩʦʤ. ɼʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʚʟʘʻʤʦʜʽʾ 

ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʫʩʧʽʰʥʽʩʪʴ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʥʝʦʙʭʽʜʥʦ 

ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʽ ʘʜʘʧʪʫʚʘʪʠʩʷ, ʦʧʪʠʤʽʟʫʶʯʠ ʩʚʦʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʨʠʥʢʫ ʟ ʡʦʛʦ ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ. 

ʇʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʣʦʛʽʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʜʣʷ ʧʦʰʫʢʫ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʰʠʨʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʚʠʪʨʘʪ. ʊʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʞʣʠʚʘ ʯʝʨʝʟ 

ʩʫʯʘʩʥʽ ʨʠʥʢʦʚʽ ʫʤʦʚʠ, ʷʢʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʥʘʯʫʱʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ [1]. 

ʄʘʡʢʣ ʇʦʨʪʝʨ ʚʧʝʨʰʝ ʚʚʽʚ ʪʝʨʤʽʥ "ʙʽʟʥʝʩ-ʧʨʦʮʝʩ" ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʩʣʽʜʦʚʥʠʭ ʣʦʢʘʣʴʥʠʭ 

ʬʫʥʢʮʽʡ, ʷʢʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. ɿʘ ʩʣʦʚʘʤʠ ʄʘʡʢʣʘ ʍʘʤʤʝʨʘ ʪʘ ɼʞʝʡʤʩʘ 

ʏʘʤʧʽ, ʙʽʟʥʝʩ-ʧʨʦʮʝʩ - ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʜʽʡ (ʧʽʜ ʧʨʦʮʝʩʽʚ), ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʜʦʩʷʛʥʝʥʥʷ 

ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʦʨʛʘʥʽʟʘʮʽʾ. ɼʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʢʦʥʮʝʧʮʽʾ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʧ'ʷʪʴ 

ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ (ʨʠʩ. 1). 

 

 

 

ʈʠʩ. 1. ʂʦʥʮʝʧʮʽʷ ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [1, 2]) 

ʆʩʥʦʚʥʽ ʣʦʛʽʩʪʠʯʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʧʨʝʜʩʪʘʚʣʝʥʽ [2]:  

- ʧʣʘʥʫʚʘʥʥʷʤ ʪʦʚʘʨʦʨʫʭʫ;  

- ʨʝʩʫʨʩʥʠʤ ʧʨʦʮʝʩʦʤ (ʤʦʚʘ ʡʜʝ ʧʨʦ ʜʦʩʪʘʚʢʫ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ); 

- ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʢʣʘʜʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʽʢʦʤ ʧʨʦʜʫʢʮʽʾ ʥʘ ʩʢʣʘʜʘʭ; 

- ʧʨʦʮʝʩʦʤ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ;  

- ʚʠʢʦʥʘʥʥʷʤ ʬʫʥʢʮʽʡ ʩʝʨʚʽʩʥʦʾ ʣʦʛʽʩʪʠʢʠ.  

ʈʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʨʝʦʨʛʘʥʽʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ [4]:  

1. ʇʦʣʽʧʰʝʥʥʷ - ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʥʝʚʝʣʠʢʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘ ʥʠʟʴʢʽ ʚʠʪʨʘʪʠ ʯʘʩʫ 

ʪʘ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ. 

2. ʇʝʨʝʙʫʜʦʚʘ - ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷʤ ʪʘ ʚʠʢʣʶʯʝʥʥʷʤ ʥʝʝʬʝʢʪʠʚʥʠʭ ʽ ʟʙʠʪʢʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʙʝʟ ʧʦʪʨʝʙʠ ʫ ʨʦʟʛʦʨʪʘʥʥʽ ʟʥʘʯʥʠʭ ʥʦʚʦʚʚʝʜʝʥʴ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

3. ʈʝʽʥʞʠʥʽʨʠʥʛ - ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʪʘ ʤʦʜʝʣʶʚʘʥʥʽ, ʽ ʧʝʨʝʜʙʘʯʘʻ ʨʘʜʠʢʘʣʴʥʽ ʟʤʽʥʠ ʚ ʧʨʦʮʝʩʘʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ 

ʩʪʨʫʢʪʫʨʽ. 

ʅʘ ʜʫʤʢʫ ʄʝʣʴʥʠʢ ʆ.ɻ., ʄʫʢʘʥ ʆ.ɺ., ɿʣʦʪʥʽʢ ʄ.ʃ. [3], ʤʦʜʝʣʶʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ - ʮʝ ʚʘʞʣʠʚʘ ʩʪʨʘʪʝʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʩʫʯʘʩʥʦʤʫ ʙʽʟʥʝʩʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʶ ʣʦʛʽʩʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʧʦʩʪʘʚʢʫ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ. 

ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʟʥʘʯʝʥʥʷ, ʘʥʘʣʽʟ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʧʨʦʮʝʩʽʚ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ - ʮʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʘʙʦ ʽʥʰʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʘʥʘʣʽʟʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʫ ʛʘʣʫʟʽ ʣʦʛʽʩʪʠʢʠ. ʄʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʽʤʽʪʫʚʘʪʠ ʨʽʟʥʽ ʩʮʝʥʘʨʽʾ, ʨʦʙʠʪʠ ʧʨʦʛʥʦʟʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ 

ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʙʝʟ ʨʝʘʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʤʽʥ[4]. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʤʦʜʝʣʶʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʚʢʣʶʯʘʶʪʴ ʥʘʩʪʫʧʥʝ [3]: 

ʇʣʘʥ ʧʦʧʠʪʫ ʇʣʘʥ ʨʝʘʣʽʟʘʮʽʾ ʇʣʘʥ 

ʨʦʟʧʦʜʽʣʫ 

ɺʠʨʦʙʥʠʯʝ 

ʧʣʘʥʫʚʘʥʥʷ 

ʇʣʘʥ 

ʟʘʢʫʧʽʚʣʽ 
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¶ ɿʙʽʨ ʜʘʥʠʭ. ʉʣʽʜ ʟʙʠʨʘʪʠ ʚʘʞʣʠʚʽ ʜʘʥʽ ʧʨʦ ʣʦʛʽʩʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʘʥʽ ʧʨʦ 
ʧʦʩʪʘʚʢʠ, ʽʥʚʝʥʪʘʨ, ʚʠʪʨʘʪʠ, ʯʘʩ ʜʦʩʪʘʚʢʠ ʪʦʱʦ. ʎʽ ʜʘʥʽ ʙʫʜʫʪʴ ʚ ʦʩʥʦʚʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ 

ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. 

¶ ɸʥʘʣʽʟ ʧʦʪʦʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʣʽʜ ʦʮʽʥʶʚʘʪʠ ʧʦʪʦʯʥʽ ʣʦʛʽʩʪʠʯʥʽ ʧʨʦʮʝʩʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 
ʎʝ ʜʦʧʦʤʦʞʝ ʚʠʷʚʠʪʠ ʩʣʘʙʢʽ ʤʽʩʮʷ, ʧʨʦʙʣʝʤʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ. 

¶ ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ. ʉʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʘʪʝʤʘʪʠʯʥʫ 

ʦʧʪʠʤʽʟʘʮʽʶ, ʩʠʤʫʣʷʮʽʶ ʪʘ ʽʥʰʽ ʧʽʜʭʦʜʠ. 

¶ ʆʮʽʥʢʘ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʤʦʜʝʣʝʡ. ʇʽʩʣʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʝʡ ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʾʭ ʥʘ ʨʝʘʣʴʥʠʭ 
ʜʘʥʠʭ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʫʣʷʮʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʇʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ. 

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣʽ, ʩʣʽʜ ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʜʣʷ 
ʧʦʣʽʧʰʝʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʧʦʩʪʘʚʦʢ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʧʪʠʤʽʟʘʮʽʶ ʤʘʨʰʨʫʪʽʚ ʪʘ ʽʥʰʽ ʟʘʭʦʜʠ. 

¶ ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ. ʇʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʚʥʝʩʪʠ ʾʭ ʫ ʧʨʘʢʪʠʢʫ ʪʘ 
ʚʧʨʦʚʘʜʠʪʠ ʟʤʽʥʠ ʫ ʣʦʛʽʩʪʠʯʥʽ ʧʨʦʮʝʩʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

¶ ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʦʥʦʚʣʝʥʥʷ. ʉʣʽʜ ʧʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, 
ʦʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʥʝʩʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʢʦʨʝʢʪʠʚ. ʃʦʛʽʩʪʠʢʘ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʪʦʤʫ 

ʚʘʞʣʠʚʦ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ ʛʦʪʦʚʠʤʠ ʜʦ ʘʜʘʧʪʘʮʽʾ.  

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʮʽ ʝʪʘʧʠ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʤʦʜʝʣʴ ʣʦʛʽʩʪʠʯʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʄʦʜʝʣʶʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ, 

ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʟʤʝʥʰʠʪʠ ʟʘʧʘʩʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʫʧʨʘʚʣʽʥʥʷ 

ʣʦʛʽʩʪʠʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʚ ʮʽʣʦʤʫ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʢʠ ʽ ʽʥʰʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 
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ʋɼʂ 519.711:336.76 

ʄʆɼɽʃʖɺɸʅʅʗ ʉʊʈɸʊɽɻɯɰ ɿɸʍʀʉʊʋ ʂʈʀʇʊʆɺɸʃʖʊʅʀʍ ɸʂʊʀɺɯɺ 

ʉʚʠʨʠʜʯʝʥʢʦ ʄ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɾʝʨʣʽʮʠʥ ɼ.ʄ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʬʽʥʘʥʩʦʚʦʾ ʩʬʝʨʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʠʨʦʢʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʧʪʦʚʘʣʶʪ ʷʢ ʚʘʞʣʠʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽʥʚʝʩʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʘʢʪʠʚʽʚ. 

ɿʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʮʠʬʨʦʚʠʭ ʚʘʣʶʪ ʪʘ ʾʭ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ ʚʠʢʣʠʢʘʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʟʘʭʠʩʪʫ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʘʢʪʠʚʽʚ ʚ ʫʤʦʚʘʭ 

ʧʦʩʪʽʡʥʦʾ ʢʽʙʝʨʟʘʛʨʦʟʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʫʱʽ ʧʝʨʝʚʘʛʠ ʢʨʠʧʪʦʚʘʣʶʪ, ʪʘʢʽ ʷʢ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʪʘ ʰʚʠʜʢʽ 

ʪʨʘʥʟʘʢʮʽʾ, ʮʝʡ ʨʠʥʦʢ ʩʪʘʚ ʦʙ'ʻʢʪʦʤ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʢʽʙʝʨʟʘʛʨʦʟ ʪʘ ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʚʪʨʘʪʦʶ ʘʢʪʠʚʽʚ ʯʝʨʝʟ ʭʘʢʝʨʩʴʢʽ ʘʪʘʢʠ ʪʘ ʽʥʰʽ ʟʘʛʨʦʟʠ 

ʢ̔ ʙʝʨʙʝʟʧʝʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʧʠʪʘʥʴ ʨʦʟʚʠʪʢʫ ʽʥʜʫʩʪʨʽʾ ʢʨʠʧʪʦʚʘʣʶʪ ʟʘʡʤʘʶʪʴʩʷ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ ʪʘ 

ʧʨʘʢʪʠʢʽʚ. ʇʠʪʘʥʥʷ ʩʫʪʥʦʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪ ʪʘ ʪʝʥʜʝʥʮʽʾ ʾʭ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʨʦʟʛʣʷʜʘʣʦʩʷ, 

ʪʘʢʠʤʠ ʚʯʝʥʠʤʠ, ʷʢ ɭ. ʆ. ɻʘʣʫʰʢʘ [1], ɯ. ɯ ɻʫʩʻʚʘ [2], ʆ. ʉ. ʅʦʚʘʢ, ʆ. ʄ. ʇʝʪʨʫʢ [3]. ʗʮʠʢ ʊ. [4] 

ʧʨʦʧʦʥʫʻ ʨʦʟʛʣʷʜʘʪʠ ʢʨʠʧʪʦʚʘʣʶʪʫ ʷʢ ʦʩʦʙʣʠʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʧʣʘʪʽʞʥʠʡ ʟʘʩʽʙ, ʢʫʨʩ ʷʢʦʛʦ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʦʧʠʪʦʤ ʽ ʧʨʦʧʦʟʠʮʽʻʶ, ʘʣʝ ɸ. ʂʫʚʰʠʥʦʚʘ [5] ʩʧʨʦʩʪʫʚʘʣʘ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʫʪʥʦʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪʠ ʷʢ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ, ʚʘʣʶʪʠ, ʚʘʣʶʪʥʦʾ ʮʽʥʥʦʩʪʽ, 

ʝʣʝʢʪʨʦʥʥʠʭ ʛʨʦʰʝʡ ʪʦʱʦ.  

ʆʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚʯʝʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ ʧʨʠʜʽʣʝʥʦ ʦʩʥʦʚʥʠʤ ʚʠʢʣʠʢʘʤ 

ʨʦʟʚʠʪʢʫ ʽʥʜʫʩʪʨʽʾ ʢʨʠʧʪʦʚʘʣʶʪ ʪʘ ʚʠʟʥʘʯʝʥʥʶ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʫʨʩ ʢʨʠʧʪʦʚʘʣʶʪ. 

ʂʨʠʧʪʦʚʘʣʶʪʘ ï ʥʘʙʽʨ ʢʦʥʮʝʧʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʩʧʽʣʴʥʦ ʫʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ 

ʝʢʦʩʠʩʪʝʤʠ ʮʠʬʨʦʚʠʭ ʛʨʦʰʝʡ. ɻʨʦʰʦʚʽ ʦʜʠʥʠʮʽ, ʥʘʧʨʠʢʣʘʜ, ʙʽʪʢʦʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʚʘʨʪʦʩʪʽ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʤʝʨʝʞʽ. ʉʘʤʝ ʪʘʢʝ ʪʨʘʢʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ 

ʚʘʣʶʪʠ ʚʠʢʣʘʜʝʥʦ ʫ ʢʥʠʟʽ ɸ. ɸʥʪʦʥʦʧʫʣʦʩʘ çMastering Bitcoinè [1]. 

ʗʢʱʦ ʧʦʩʪʘʨʘʪʠʩʷ ʜʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪʽ, ʚʠʩʣʦʚʠʚʰʠʩʴ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʦʶ ʤʦʚʦʶ, 

ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʮʝ ʷʚʠʱʝ ʷʢ ʚʽʨʪʫʘʣʴʥʽ ʛʨʦʰʽ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʢʦʜʠ ʽ ʥʝ 

ʤʘʶʪʴ ʞʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʦʛʘ. ʎʝ ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʪʝ, ʱʦ ʢʨʠʧʪʦʚʘʣʶʪʘ ʥʝ ʻ ʪʠʤʠ 

ʛʨʦʰʠʤʘ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ. ɭ ʨʷʜ ʨʘʟʶʯʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ, ʷʢʽ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ: 

1) ʮʠʬʨʦʚʽ ʛʨʦʰʽ ʧʦʚʥʽʩʪʶ ʚʽʨʪʫʘʣʴʥʽ ʪʘ ʥʽʯʠʤ ʥʝ ʟʘʙʝʟʧʝʯʝʥʽ, ʧʨʦʪʠʣʝʞʥʦ ʜʦʣʘʨʫ, ʚ 

ʦʩʥʦʚʽ ʷʢʦʛʦ ʩʧʦʯʘʪʢʫ ʣʝʞʠʪʴ ʟʦʣʦʪʦ. ʍʦʯʘ ʜʝʷʢʽ ʬʘʭʽʚʮʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʚʘʨʪʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪ 

ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʚʠʪʨʘʯʝʥʦʾ ʟ ʾʭʥʴʦʾ ʚʠʨʦʙʥʠʮʪʚʦ ʝʥʝʨʛʽʾ (ʚʠʢʣʶʯʝʥʥʷʤ ʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ 

ʩʪʝʡʙʣʢʦʽʥʠ (USDT,USDD)); 

2) ʚʩʽ ʦʧʝʨʘʮʽʾ ʘʙʩʦʣʶʪʥʦ ʘʥʦʥʽʤʥʽ ʫ ʪʦʤʫ, ʱʦ ʩʠʩʪʝʤʘ ʧʦʚʥʽʩʪʶ ʧʨʦʟʦʨʘ. ʉʪʦʨʦʥʥʽʡ 

ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʙʫʜʴ-ʷʢʦʾ ʤʠʪʽ ʧʝʨʝʛʣʷʥʫʪʠ ʣʘʥʮʶʞʦʢ ʪʨʘʥʟʘʢʮʽʡ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟ 

ʤʦʥʝʪʦʶ, ʘʣʝ ʦʩʦʙʠ, ʷʢʽ ʾʭ ʚʯʠʥʠʣʠ, ʙʫʜʫʪʴ ʟʘʭʦʚʘʥʽ ʟʘ ʢʦʥʬʽʜʝʥʮʽʡʥʠʤʠ ʧʫʙʣʽʯʥʠʤʠ ʢʣʶʯʘʤʠ; 

3) ʧʣʘʪʽʞ ʥʝʤʦʞʣʠʚʦ ʩʢʘʩʫʚʘʪʠ. ɼʘʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪʠ ʻ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ. ɿ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʉ. ʅʘʢʘʤʦʪʦ ʧʠʩʘʚ: çɺʽʜʩʫʪʥʽʩʪʴ ʥʝʟʚʦʨʦʪʥʠʭ ʪʨʘʥʟʘʢʮʽʡ ʟʙʽʣʴʰʫʻ 

ʚʘʨʪʽʩʪʴ ʩʝʨʚʽʩʽʚ, ʯʠʾ ʧʦʩʣʫʛʠ ʻ ʥʝʚʽʜʤʽʥʥʠʤʠ. ʆʩʢʽʣʴʢʠ ʧʣʘʪʽʞ ʤʦʞʥʘ ʘʥʫʣʶʚʘʪʠ, ʧʨʦʜʘʚʝʮʴ 

ʤʫʩʠʪʴ ʙʫʪʠ ʥʘʩʪʦʨʦʞʝ, ʚʠʤʘʛʘʶʯʠ ʚʽʜ ʧʦʢʫʧʮʷ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ, ʥʽʞ ʫ ʧʨʠʥʮʠʧʽ ʥʝʦʙʭʽʜʥʦè; 

4) ʥʘʡʚʘʞʣʠʚʽʰʘ ʚʽʜʤʽʥʥʽʩʪʴ, ʟ ʷʢʦʾ, ʧʦ ʩʫʪʽ, ʚʩʝ ʧʦʯʘʣʦʩʷ, ʢʨʠʧʪʦʚʘʣʶʪʘ ʥʝ ʤʘʻ 

ʻʜʠʥʦʛʦ ʮʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯʽ ʥʘʡʚʘʞʣʠʚʽʰʦʾ ʬʫʥʢʮʽʾ ʚʝʜʝʥʥʷ 

ʦʙʣʽʢʦʚʠʭ ʨʝʛʽʩʪʨʽʚ ʚʽʜ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚ ʜʦ ʤʝʨʝʞʽ ʘʚʪʦʥʦʤʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ. 

ɼʠʥʘʤʽʢʘ ʮʽʥ ʥʘ ʙʽʪʢʦʽʦʥ ʟʘ 2021/2022 ʨʽʢ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʮʽʥ ʥʘ ʙʽʪʢʦʾʥ ʥʘ 2021/2022 ʨʽʢ [5] 

ɻʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ. ʉʫʯʘʩʥʽ ʛʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ ʥʘ ʢʰʪʘʣʪ ʢʽʙʝʨʘʪʘʢʘʤ ʪʘ ʰʘʭʨʘʡʩʪʚʫ ʡ 

ʢʨʘʜʽʞʢʠ ʜʘʥʠʭ, ʤʘʶʪʴ ʟʘʛʨʦʟʣʠʚʠʡ ʭʘʨʘʢʪʝʨ ʡ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʢʨʠʧʦʪʦ-ʽʥʜʫʩʪʨʽʾ ʜʣʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʝʨʞʘʚʠ, ʱʦ ʧʨʦʚʦʢʫʻ ʥʦʚʽ ʟʘʚʜʘʥʥʷ ʧʝʨʝʜ ʩʧʝʮʩʣʫʞʙʘʤʠ. ʐʘʭʨʘʾ 

ʩʪʚʦʨʶʶʪʴ ʚʣʘʩʥʽ ʬʽʢʪʠʚʥʽ ʧʨʦʝʢʪʠ ʬʽʥʘʥʩʦʚʠʭ ʩʝʨʚʽʩʽʚ ʥʘ ʙʣʦʢʯʝʡʥʽ. ʅʘʧʨʠʢʣʘʜ, ʩʧʝʮʩʣʫʞʙʠ 

ʦʢʨʝʤʠʭ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ ʥʘʤʘʛʘʶʪʴʩʷ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʢʨʠʧʦʚʘʣʶʪʥʽ ʧʣʘʪʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʡʨʦʤʝʨʝʞ ʪʘ ʚʠʷʚʣʷʶʪʴ ʢʽʙʝʨʟʣʦʯʠʥʮʽʚ, ʷʢʽ ʤʘʶʪʴ ʢʣʶʯʽ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʙʽʪʢʦʽʥ-ʛʘʤʘʥʮʽʚ. 

ʆʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʜʫʩʪʨʽʾ ʢʨʠʧʪʦ- ʚʘʣʶʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ, ʜʝ ʢʨʠʧʪʦʚʘʣʶʪʠ ʟʜʦʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʧʦʧʫʣʷʨʥʦʩʪʽ, 

ʟʘʭʠʩʪ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʘʢʪʠʚʽʚ ʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʢʽʙʝʨʘʪʘʢ ʪʘ ʟʣʦʚʤʠʩʥʠʭ ʜʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʟʘʭʠʩʪʫ. 

ɿʘʭʠʩʪ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʘʢʪʠʚʽʚ ʩʪʘʚ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʩʫʯʘʩʥʽʡ ʢʽʙʝʨʙʝʟʧʝʮʽ. 

ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʽʙʝʨʟʣʦʯʠʥʽʚ ʽ ʢʽʙʝʨʘʪʘʢ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʽʨʪʫʘʣʴʥʽ ʛʘʤʘʥʮʽ ʪʘ ʪʦʨʛʦʚʝʣʴʥʽ 

ʧʣʘʪʬʦʨʤʠ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ɺʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ 

ʚʽʜʢʨʠʪʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪ ʨʦʙʣʷʪʴ ʾʭ ʧʨʠʚʘʙʣʠʚʠʤ ʦʙ'ʻʢʪʦʤ ʜʣʷ ʢʽʙʝʨʟʣʦʯʠʥʮʽʚ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʬʽʟʠʯʥʦʾ ʪʘ 

ʢʽʙʝʨʙʝʟʧʝʢʠ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʝ ʣʠʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʭʠʩʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʘʥʪʠʚʽʨʫʩʽʚ, ʘ ʡ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʜʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʬʽʟʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʟʘʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʢʣʶʯʽʚ. 

ɺʨʘʭʫʚʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʬʽʟʠʯʥʠʭ ʪʘ ʚʽʨʪʫʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʩʪʨʘʪʝʛʽʾ. 

ʌʽʟʠʯʥʘ ʙʝʟʧʝʢʘ ʚ ʢʦʥʪʝʢʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʟʘʭʦʜʽʚ ʜʣʷ ʬʽʟʠʯʥʦʛʦ 

ʟʘʭʠʩʪʫ ʧʨʠʩʪʨʦʾʚ ʪʘ ʟʘʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʢʣʶʯʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʬʽʟʠʯʥʠʭ ʧʨʠʤʽʱʝʥʴ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʩʝʨʚʝʨʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ ʬʽʟʠʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʧʨʠʤʽʱʝʥʴ. 

ʂʽʙʝʨʙʝʟʧʝʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʟʘʭʠʩʪ ʚʽʜ ʢʽʙʝʨʟʘʛʨʦʟ ʪʘ ʘʪʘʢ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʎʝ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʘʥʪʠʚʽʨʫʩʠ ʪʘ ʬʘʻʨʚʦʣʠ, ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʟʣʦʚʤʠʩʥʠʭ ʧʨʦʛʨʘʤ ʽ ʢʽʙʝʨʘʪʘʢ. 

ʆʜʥʘʢ, ʝʬʝʢʪʠʚʥʘ ʟʘʭʠʩʪ ʬʽʥʘʥʩʦʚʠʭ ʘʢʪʠʚʽʚ ʧʦʪʨʝʙʫʻ ʽʥʪʝʛʨʘʮʽʾ ʬʽʟʠʯʥʠʭ ʪʘ ʢʽʙʝʨʟʘʭʦʜʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʬʽʟʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʚʝʨʥʠʭ ʢʽʤʥʘʪ ʧʦʚʠʥʝʥ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ 

ʝʣʝʢʪʨʦʥʥʠʤ ʢʦʥʪʨʦʣʝʤ, ʷʢʠʡ ʨʝʻʩʪʨʫʻ ʪʘ ʤʦʥʽʪʦʨʠʪʴ ʘʢʪʠʚʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʠʡ 

ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʟʘʧʦʙʽʛʘʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʫ ʪʘ 

ʤʦʞʣʠʚʠʤ ʟʘʛʨʦʟʘʤ. 
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ʉʫʩʧʽʣʴʩʪʚʦ ʩʪʠʢʘʻʪʴʩʷ ʟʽ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʢʨʠʧʪʦʚʘʣʶʪ ʪʘ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʘʢʪʠʚʽʚ ʫ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʅʘʩʪʫʧ ʥʘ ʮʽ ʘʢʪʠʚʠ ʤʦʞʝ ʤʘʪʠ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ, ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʟʘʭʠʩʪʫ ʻ ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʟʘʭʠʩʪʫ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʘʢʪʠʚʽʚ ʻ ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʚʠʤʘʛʘʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʩʧʝʢʪʽʚ ʙʝʟʧʝʢʠ. ʇʦʩʣʽʜʦʚʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ, ʪʘʢʠʭ ʷʢ ʬʽʟʠʯʥʘ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʘ, ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, 

ʘʫʜʠʪ ʪʘ ʤʦʥʽʪʦʨʠʥʛ, ʦʩʚʽʪʘ ʪʘ ʥʘʚʯʘʥʥʷ, ʘʧʘʨʘʪʥʠʡ ʟʘʭʠʩʪ ʪʘ ʶʨʠʜʠʯʥʘ ʙʝʟʧʝʢʘ, ʩʧʨʠʷʻ 

ʩʪʚʦʨʝʥʥʶ ʝʬʝʢʪʠʚʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʱʦ ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʢʫ ʪʘ ʩʪʽʡʢʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʘʢʪʠʚʽʚ ʫ 

ʮʠʬʨʦʚʦʤʫ ʚʠʤʽʨʽ ʌʽʟʠʯʥʘ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʘ ʻ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤʠ ʘʩʧʝʢʪʘʤʠ, ʦʙ'ʻʜʥʫʶʯʠ ʬʽʟʠʯʥʽ 

ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʰʘʨʠ ʙʝʟʧʝʢʠ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʭʠʩʪʠʪʠ ʢʨʠʧʪʦʚʘʣʶʪʥʽ ʘʢʪʠʚʠ ʚʽʜ ʧʦʪʝʥʮʽʡʥʠʭ 

ʨʠʟʠʢʽʚ. 

ɺʠʩʥʦʚʢʠ.  ʆʩʚʽʪʘ ʪʘ ʥʘʚʯʘʥʥʷ ʛʨʘʶʪʴ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʩʚʽʜʦʤʠʭ ʪʘ 

ʢʽʙʝʨʙʝʟʧʝʯʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʨʠʧʪʦʚʘʣʶʪ. ʎʝ ʦʭʦʧʣʶʻ ʨʽʟʥʽ ʘʩʧʝʢʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʫʤʽʥʥʷ 

ʨʠʟʠʢʽʚ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʆʩʚʽʪʘ ʤʘʻ ʥʘ ʤʝʪʽ ʥʘʚʯʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʦʟʧʽʟʥʘʚʘʪʠ ʩʦʮʽʘʣʴʥʦ-ʽʥʞʝʥʝʨʥʽ ʘʪʘʢʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʰʘʭʨʘʡʩʪʚʦ, ʬʽʰʠʥʛʦʚʽ ʘʪʘʢʠ, ʯʠ ʽʥʰʽ ʬʦʨʤʠ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʙʝʟʧʝʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʢʨʠʧʪʦʚʘʣʶʪ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʨʦʟʫʤʽʪʠ ʧʨʘʚʦʚʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪ ʪʘ ʦʙʦʚ'ʷʟʢʠ ʚ 

ʨʘʤʢʘʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʠʤʦʛ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʧʦʜʘʪʢʦʚʽ ʘʩʧʝʢʪʠ, ʦʙʦʚ'ʷʟʢʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ ʬʽʥʘʥʩʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʽʥʰʽ ʘʩʧʝʢʪʠ ʧʨʘʚʦʚʦʾ ʙʝʟʧʝʢʠ. ʚʠʨʦʙʥʠʢʽʚ. 

ʖʨʠʜʠʯʥʘ ʙʝʟʧʝʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʦʪʨʠʤʘʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʠʤʦʛ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʟʘʭʠʩʪʫ ʧʨʘʚ ʪʘ ʽʥʪʝʨʝʩʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʶʨʠʜʠʯʥʠʭ ʨʘʤʢʘʭ. ʈʝʛʫʣʷʪʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʢʨʠʧʪʦʚʘʣʶʪ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʽ, ʦʪʞʝ, ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʢʦʥʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ. 

ʖʨʠʜʠʯʥʘ ʙʝʟʧʝʢʘ ʚʘʞʣʠʚʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʽʨʠ ʜʦ ʢʨʠʧʪʦʚʘʣʶʪ, ʘʜʞʝ ʚʦʥʘ ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʣʝʛʘʣʴʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʘʢʪʠʚʽʚ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.942:620.9(477) 

ʄʆɼɽʃʖɺɸʅʅʗ ɽʂʆʅʆʄɯʏʅʆɻʆ ʇʆʊɽʅʎɯɸʃʋ ɽʅɽʈɻɽʊʀʏʅʆɻʆ 

ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ 

ʏʝʨʚôʷʢ ʆ.ʇ., ɾʝʨʣʽʮʠʥ ɼ.ʄ. 

 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ ʋʢʨʘʾʥʠ ð ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʚʠʚʯʘʶʪʴ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʟ ʤʝʪʦʶ ʚʠʨʦʙʣʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ, ʧʝʨʝʜʘʚʘʥʥʷ ʽ 

ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʽʾ. ʁʦʛʦ ʟʨʦʩʪʘʥʥʷ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ. ʆʩʢʽʣʴʢʠ ʟʘʚʜʷʢʠ ʩʪʘʙʽʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʟʨʦʩʪʘʻ ʝʢʦʥʦʤʽʢʘ 

ʢʨʘʾʥʠ.  

ʇʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ - ʮʝ ʥʘʩʘʤʧʝʨʝʜ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʰʠʨʝʥʥʷ 

ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ, ʥʘʜʽʡʥʦʛʦ, ʪʘ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʨʘʾʥʠ. ɽʢʦʥʦʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ 

ʋʢʨʘʾʥʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʾʾ ʝʥʝʨʛʝʪʠʯʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʘʭ [5].  

ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ ʥʝ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʚʽʜʽʛʨʘʣʘ ʚʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ, ʘ ʩʘʤʝ ʩʦʥʷʯʥʘ ʪʘ 

ʚʽʪʨʦʚʘ. ɺʦʥʘ, ʥʝʚʠʯʝʨʧʥʘ ʪʘ ʝʢʦʣʦʛʽʯʥʘ, ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʽʩʪʴ ʋʢʨʘʾʥʠ, ʙʦ 

ʥʝ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ ʟʘʢʫʧʽʚʣʽ ʧʘʣʠʚʘ ï ʫʨʘʥʫ, ʛʘʟʫ, ʚʫʛʽʣʣʷ [3]. ʊʘʢʦʞ ʚʦʥʘ ʥʝ ʻ ʧʨʽʦʨʽʪʝʪʥʦʶ 

ʮʽʣʣʶ ʜʣʷ ʫʨʘʞʝʥʥʷ ʨʘʢʝʪʘʤʠ, ʱʦ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʨʦʙʠʪʴ ʾʾ ʙʽʣʴʰ ʟʥʘʯʠʤʠʤ ʜʣʷ ʝʢʦʥʦʤʽʢʠ 

ʝʥʝʨʛʝʪʠʢʠ ʨʝʩʫʨʩʦʤ. ɺʽʜʥʦʚʣʶʚʘʥʘ ʝʥʝʨʛʝʪʠʢʘ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʻ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʥʪʫʚʘʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʦʥʷʯʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʚʝʜʝʥʥʷ 

ʝʥʝʨʛʦʘʫʜʠʪʫ ʙʫʜʽʚʝʣʴ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʩʪʘʙʽʣʽʟʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʟʠʤʦʶ 2022 

ʨʦʢʫ ʩʪʘʣʘ ʤʘʩʦʚʘ ʟʘʢʫʧʽʚʣʷ ʘʢʫʤʫʣʷʪʦʨʽʚ, ʪʘ ʜʠʟʝʣʴʥʠʭ ʛʝʥʝʨʘʪʦʨʽʚ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʾʤ ʚʨʘʟʣʠʚʽ 

ʜʦ ʟʥʝʩʪʨʫʤʣʝʥʥʷ ʫʩʪʘʥʦʚʠ, ʪʘʢʽ ʷʢ ʣʽʢʘʨʥʽ ʪʘ ʢʣʽʥʽʢʠ ʧʨʦʜʦʚʞʠʣʠ ʩʚʦʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʜʦ ʪʦʛʦ 

ʞ ʙʫʣʠ ʩʬʦʨʤʦʚʘʥʽ ʧʫʥʢʪʠ ʥʝʟʣʘʤʥʦʩʪʽ. ʊʦʤʫ ʚ ʩʫʢʫʧʥʦʩʪʽ ʮʠʭ ʬʘʢʪʦʨʽʚ ʝʥʝʨʛʝʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʋʢʨʘʾʥʠ ʥʝ ʣʠʰʝ ʧʨʠʩʪʦʩʫʚʘʣʘʩʴ ʜʦ ʩʫʯʘʩʥʠʭ ʫʤʦʚ, ʘ ʡ ʧʦʯʘʣʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʟʚʠʚʘʪʠ ʩʝʢʪʦʨ 

ʝʥʝʨʛʝʪʠʢʠ. ʅʘ ʦʩʥʦʚʽ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ï ʪʘʙʣ.1 

ɺʠʨʽʟʥʷʶʪʴ ʙʝʟʣʽʯ ʩʪʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ 

ʨʦʟʚʠʪʦʢ [2]. 

     LEAP (ɸʣʴʪʝʨʥʘʪʠʚʥʘ ʝʥʝʨʛʝʪʠʯʥʘ ʩʠʩʪʝʤʘ ʧʣʘʥʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ) ʷʚʣʷʻ 

ʩʦʙʦʶ ʧʨʦʛʨʘʤʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʽʟʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʽ ʦʮʽʥʢʠ ʧʦʤ'ʷʢʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ. LEAP ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʽʩʴʢʠʭ, ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ, 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʽ ʨʝʛʽʦʥʘʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. LEAP ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʪʨʠʚʘʪʠʤʫʪʴ ʧʨʠʙʣʠʟʥʦ ʚʽʜ 20 ʜʦ 50 ʨʦʢʽʚ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʨʚʘʣʦʤ ʚ ʦʜʠʥ ʨʽʢ. LEAP ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʪʠʢʘʤ ʧʦʣʽʪʠʢʘʤ 

ʩʪʚʦʨʶʚʘʪʠ ʡ ʦʮʽʥʶʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʮʝʥʘʨʽʾ ʽ ʧʦʨʽʚʥʷʪʠ ʾʭ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʪʨʝʙʠ, ʩʦʮʽʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʽ ʚʠʛʦʜʠ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ.  
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ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɺɼɽ ʚ ʋʢʨʘʾʥʽ (ʟʘ ʜʘʥʠʤʠ 2022 ʨ.) 
ɺʠʜ 

ʛʝʥʝʨʘʮʽʾ 
ʂʽʣʴ- ʢʽʩʪʴ 

ʫʩʪʘʥʦ- ʚʦʢ N, 

ʰʪ 

ɺʩʪʘ- 

ʥʦʚʣʝ- ʥʘ 

ʧʦ- ʪʫʞ- 

ʥʽʩʪʴ ʈʚʩʪ, 

ʄɺʪ 

ɺʠʨʦʙ- ʣʝʥʥʷ ʝʣʝʢʪ- 

ʨʦʝʥʝʨ- ʛʽʾ W, ʤʣʥ. 

ʢɺʪĿʛ 

ʏʘʩʪʢʘ ʚ ʟʘʛʘ- 

ʣʴʥʦʤʫ ʚʠʨʦʙ- 

ʣʝʥʥʽ ʝʣʝʢʪ- 

ʨʦʝʥʝʨ- 
ʛʽʾ, % 

ɺʽʪʨʦʝʥʝʨʛʝ
ʪʠʢʘ 

19 328,4 949 0,6 

ʉʦʥʷʯʥʘ 
ʝʥʝʨʛʝ- 
ʪʠʢʘ 

147 758,4 408 0,5 

ʄʘʣʘ 
ʛʽʜʨʦʝʥʝʨ- 
ʛʝʪʠʢʘ 

136 94,6 189 0,13 

ɹʽʦʝʥʝʨʛʝʪʠ
ʢʘ 

27 96,9 352,1 0,1 

ɺʩʴʦʛʦ 329 1278,3 1898,1 1,33 

MARKAL (Allocation MARKET) ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʛʨʦʚʘʥʫ ʧʣʘʪʬʦʨʤʫ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʝʥʝʨʛʝʪʠʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ, ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ ʤʫʥʽʮʠʧʘʣʴʥʦʤʫ ʨʽʚʥʽ ʟʘ ʧʝʨʽʦʜ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʜʝʩʷʪʠʣʽʪʴ. MARKAL ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʟʘʻʤʦʜʽʾ ʦʧʮʽʡ 

ʧʦʣʽʪʠʢʠ, ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʚʠʩʥʘʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʝ ʇʨʦʛʨʘʤʦʶ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ETSAP) ʄʽʞʥʘʨʦʜʥʦʛʦ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ (ʄɽɸ), ʧʨʦʪʷʛʦʤ ʤʘʡʞʝ 20 ʨʦʢʽʚ [1]. 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʧʣʠʚʫ ʥʘ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʧʦʪʝʥʮʽʘʣʫ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ ʚ 

ʋʢʨʘʾʥʽ, ʻ ʨʦʟʚʠʪʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʤʦʜʝʣʶʚʘʥʥʷ ʝʥʝʨʛʝʪʠʢʠ. 

ʊʘʢʦʾ ʷʢ LEAP, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʽʥʩʪʨʫʤʝʥʪʫ ʚʜʘʣʦʩʷ ʯʘʩʪʢʦʚʦ ʚʽʜʪʚʦʨʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʤʦʜʝʣʴ 

ʋʢʨʘʾʥʠ ʪʘ, ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʫʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʧʨʠʡʥʷʪʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʶ ʩʭʝʤʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʦʪʨʠʤʘʪʠ 

ʧʨʦʛʥʦʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ. 

     ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʫʤʦʚ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ. ʆʢʨʝʤʦ ʙʫʚ ʦʮʽʥʝʥʠʡ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʡ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʤʦʞʣʠʚʘ ʟʘʤʽʥʘ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʫ ʪʨʘʥʩʧʦʨʪʽ ʥʘ ʚʦʜʝʥʴ, ʙʽʦʧʘʣʠʚʦ ʪʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ. 
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ʈʠʩ. 1 ʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ, ʚʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʯʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ, ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʦʙôʻʤʠ ʛʝʥʝʨʘʮʽʾ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʧʦʪʫʞʥʦʩʪʽ 
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ʈʠʩ. 2 ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ɺɼɽ ʥʝ ʣʠʰʝ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʨʽʚʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʘ, ʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ 

ʝʢʩʧʦʨʪʫ çʟʝʣʝʥʦʛʦè ʚʦʜʥʶ, ʷʢʠʡ ʤʦʞʝ ʩʪʘʪʠ ʥʘʩʪʫʧʥʠʤ ʝʢʩʧʦʨʪʥʠʤ ʧʨʦʜʫʢʪʦʤ ʋʢʨʘʾʥʠ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʩʝʨʝʜʥʶ ʧʨʠʚʝʜʝʥʫ ʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʝʥʝʨʛʽʾ 

(LCOE) ʟʘ ʧʨʦʛʥʦʟʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ (ʨʠʩ. 3) [4, c.278]. 

 

           1.05 

 

 

  

           

          

            

            5.5 

                2020           2030              2040              2050              2060             2070 

                      ʂʦʥʩʝʨʚʘʪʠʚʥʠʡ                ʃʽʙʝʨʘʣʴʥʠʡ                ʈʝʚʦʣʶʮʽʡʥʠʡ 

ʈʠʩ. 3 ʇʨʦʛʥʦʟʥʘ ʚʘʨʪʽʩʪʴ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (LCOE) 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʫʣʶʚʘʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʋʢʨʘʾʥʘ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ ʩʚʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ, ʱʦ ʟʘʟʥʘʯʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʚʘʨʪʦʩʪʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʝʡ ʜʣʷ ʛʝʥʝʨʘʮʽʾ. ɸ ʦʪʞʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ 

ʜʘʥʠʡ ʩʝʢʪʦʨ ʙʫʜʝ ʨʦʟʚʠʚʘʪʠʩʴ, ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʨʽʚʝʥʴ ʞʠʪʪʷ ʚ ʢʨʘʾʥʽ. 
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ɽʂʆʅʆʄɽʊʈʀʏʅʀʁ ɸʅɸʃɯɿ ʊɸ ʄʆɼɽʃʖɺɸʅʅʗ ʈʆɿɺʀʊʂʋ ɸɻʈɸʈʅʆɻʆ 

ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ ɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ AGMEMOD  ʄʆɼɽʃɯ 

ʏʠʞʝʚʩʴʢʠʡ ʉ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ.ɸ. 

 

1 ɸʢʪʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʘʛʘʨʥʦʛ ʩʝʢʪʦʨʫ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʧʝʨʝʤʦʛʠ - ʻ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʩʮʝʥʘʨʽʾʚ ʘʢʪʫʘʣʴʥʠʭ ʧʦʣʽʪʠʯʥʠʭ 

ʨʽʰʝʥʴ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʜʝʣʴ AGMEMOD (1). AGMEMOD ï 

ʮʝ ʝʢʦʥʦʤʝʪʨʠʯʥʘ ʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ ʯʘʩʪʢʦʚʦʾ ʨʽʚʥʦʚʘʛʠ, ʷʢʘ ʘʥʘʣʽʟʫʻ ʚʧʣʠʚ 

ʩʮʝʥʘʨʽʾʚ ʧʦʣʽʪʠʯʥʠʭ ʨʽʰʝʥʴ ʥʘ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʢʨʘʾʥ ɭʉ, ʘ ʪʘʢʦʞ ʽ ʋʢʨʘʾʥʠ. GMEMOD ð ʮʝ 

ʤʝʨʝʞʘ ʘʛʨʘʨʥʠʭ ʝʢʦʥʦʤʽʩʪʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʽʟ ʤʦʜʝʣʣʶ ʯʘʩʪʢʦʚʦʾ ʨʽʚʥʦʚʘʛʠ, ʷʢʘ ʪʘʢʦʞ 

ʥʘʟʠʚʘʻʪʴʩʷ AGMEMOD. ʅʘʟʚʘ - AGMEMOD  - ʦʟʥʘʯʘʻ AG ricultural ME  mber 

State MOD  elling. 

AGMEMOD ð ʮʝ ʩʠʩʪʝʤʘ ʤʦʜʝʣʝʡ ʯʘʩʪʢʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ, 

ʨʠʙʥʦʛʦ ʪʘ ʭʘʨʯʦʚʦʛʦ ʩʝʢʪʦʨʽʚ. ʈʝʛʽʦʥʘʣʴʥʠʡ ʬʦʢʫʩ ʤʦʜʝʣʽ AGMEMOD ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʽʚ ʫ ʢʦʞʥʽʡ ʦʢʨʝʤʽʡ ʜʝʨʞʘʚʽ-ʯʣʝʥʽ ɭʉ ʪʘ ʩʫʩʽʜʥʽʭ 

ʢʨʘʾʥʘʭ-ʢʘʥʜʠʜʘʪʘʭ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ. AGMEMOD ʜʝʪʘʣʴʥʦ ʦʭʦʧʣʶʻ ʥʘʡʚʘʞʣʠʚʽʰʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʢʦʞʥʦʾ ʢʨʘʾʥʠ. ʉʬʝʨʘ ʦʭʦʧʣʝʥʥʷ ʪʦʚʘʨʽʚ ʨʽʟʥʠʪʴʩʷ ʤʽʞ 

ʢʨʘʾʥʘʤʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʽʟʥʠʡ ʩʢʣʘʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʨʽʟʥʠʭ ʜʝʨʞʘʚ-ʯʣʝʥʽʚ 

ɭʉ ʽ ʢʨʘʾʥ. ʄʦʜʝʣʴ ʬʽʢʩʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʝʢʪʦʨʘʤʠ ʪʘ ʢʨʘʾʥʘʤʠ. AGMEMOD ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ çʙʘʟʦʚʦʛʦ ʩʮʝʥʘʨʽʶè ï ʷʢ ʟʘʚʞʜʠ, ʧʨʦʛʥʦʟʽʚ ʙʝʟ ʟʤʽʥ ʧʦʣʽʪʠʢʠ, 

ʘ ʪʘʢʦʞ ʜʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʟʤʽʥ ʫ ʧʦʣʽʪʠʮʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʠʥʢʫ. 

ʉʧʝʮʽʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʣʽʪʠʢʠ 

¶ ʄʦʜʝʣʶʚʘʥʥʷ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʮʽʥ 

¶ ʇʦʻʜʥʘʥʽ ʪʘ ʥʝʧʦʚôʷʟʘʥʽ ʚʠʧʣʘʪʠ ʧʨʷʤʦʾ ʧʽʜʪʨʠʤʢʠ ʜʦʭʦʜʫ 

¶ ɺʽʜʚʝʜʝʥʽ/ʝʢʦʣʦʛʽʯʥʽ ʧʣʦʱʽ ʪʘ ʧʣʘʪʝʞʽ 

¶ ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʢʚʦʪ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʢʨʘʾʥ 

¶ ʂʚʦʪʠ ʥʘ ʚʠʣʦʚ ʨʠʙʠ 

¶ ʄʦʜʝʣʶʚʘʥʥʷ ʦʮʽʥʢʠ ʧʽʜʪʨʠʤʢʠ ʨʠʙʘʣʴʩʪʚʘ (FSE) 

¶ ʈʝʩʫʨʩʥʘ ʧʦʪʨʝʙʘ ʚ ʙʽʦʧʘʣʠʚʽ 

¶ ʊʘʨʠʬʥʽ ʢʚʦʪʠ ʪʘ ʪʘʨʠʬʠ 

¶ ʇʦʣʽʪʠʢʘ ʱʦʜʦ ʜʦʙʨʠʚ ʜʣʷ ʜʝʷʢʠʭ ʘʬʨʠʢʘʥʩʴʢʠʭ ʢʨʘʾʥ 

¶ ɼʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʜʦʱʽʚ ʜʣʷ ʜʝʷʢʠʭ ʘʬʨʠʢʘʥʩʴʢʠʭ ʢʨʘʾʥ 

¶ ɿʦʙʦʚ'ʷʟʘʥʥʷ ʧʦʩʘʜʢʠ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

GAMS (ʤʦʜʝʣʶʚʘʥʥʷ), MS Excel (ʙʘʟʘ ʜʘʥʠʭ), R (ʦʮʽʥʢʘ ʨʽʚʥʷʥʴ), GTREE (ʢʦʜ ʤʦʜʝʣʽ), 

GsePro (ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ) 

         ʉʮʝʥʘʨʽʾ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ (ʧʨʦʛʥʦʟ) ʧʝʨʝʜʙʘʯʘʻ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʘʙʦʨʫ ʧʦʣʽʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʝʬʦʨʤʘʭ, ʦʢʨʝʩʣʝʥʠʭ ʫ ʉʪʨʘʪʝʛʽʾ. ʊʦʜʽ ʷʢ ʥʝ ʻ 

ʤʦʞʣʠʚʠʤ ʟʤʦʜʝʣʶʚʘʪʠ ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʟʘʭʦʜʫ, ʦʧʠʩʘʥʦʛʦ ʫ ʉʪʨʘʪʝʛʽʾ, ʧʦʣʽʪʠʯʥʽ ʩʮʝʥʘʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʬʦʢʫʩʫʚʘʪʠʩʷ ʥʘ ʪʠʭ ʤʦʤʝʥʪʘʭ, ʚʽʜ ʷʢʠʭ ʦʯʽʢʫʻʪʴʩʷ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʝʢʪʦʨ, 

ʪʘ ʟʚôʷʟʫʚʘʪʠʤʫʪʴ ʾʭ ʟ ʜʝʪʘʣʴʥʠʤʠ ʟʘʭʦʜʘʤʠ ʧʣʘʥʫ ʜʽʡ ʧʦ ʉʪʨʘʪʝʛʽʾ.  

ʇʦʪʨʝʙʘ ʚ ʜʘʥʠʭ: 

- ʂʽʣʴʢʽʩʪʴ ʟʝʤʣʽ ʫ ʚʣʘʩʥʦʩʪʽ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʠʨʦʙʥʠʢʽʚ 

- ʂʽʣʴʢʽʩʪʴ ʟʝʤʣʽ, ʱʦ ʟʜʘʻʪʴʩʷ ʚ ʦʨʝʥʜʫ (ʢʠʤ ʽ ʢʦʤʫ ʚ ʨʦʟʨʽʟʽ ʪʠʧʽʚ ʚʠʨʦʙʥʠʢʽʚ) 

- ɺʠʨʦʙʥʠʮʪʚʦ ʚ ʨʦʟʨʽʟʽ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʟʘ ʪʠʧʘʤʠ ʚʠʨʦʙʥʠʢʽʚ 

ɺ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʣʝʞʘʪʴ ʩʠʩʪʝʤʘ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʠʥʢʽʚ ʚʽʜʢʦʨʠʛʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ 

ʙʫʜʫʶʪʴʩʷ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʧʦ ʚʩʽʭ ʨʠʥʢʘʭ, ʜʣʷ ʢʨʘʾʥ ɭʉ ʽʟ 1973. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ 

ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʠʡ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: GAMS (ʤʦʜʝʣʶʚʘʥʥʷ), Excel (ʙʘʟʘ 

ʜʘʥʠʭ), R (ʦʮʽʥʢʘ ʨʽʚʥʷʥʴ), GTREE (ʢʦʜ ʤʦʜʝʣʽ), GsePro (ʽʥʪʝʨʬʝʡʩ). ʄʦʜʝʣʴ ʧʦʙʫʜʦʚʘʥʘ ʥʘ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʪʨʴʦʭ ʛʨʫʧʘʭ ʧʦʢʘʟʥʠʢʽʚ: ʪʦʨʛʽʚʣʷ (ʽʤʧʦʨʪ ʪʘ ʝʢʩʧʦʨʪ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʨʘʾʥ ʪʘ ʯʠʩʪʘ ʪʦʨʛʽʚʣʷ ʜʣʷ 

ɭʉ), ʝʥʜʦʛʝʥʥʽ ʟʤʽʥʥʽ (ʟʤʽʥʥʽ ʧʦʣʽʪʠʢʠ (ʥʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʚʝʥʮʽʡʥʽ ʮʽʥʠ, (ʧʨʷʤʽ ʧʣʘʪʝʞʽ, ʧʦʚ'ʷʟʘʥʽ 

ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʪʘʨʠʬʥʽ ʢʚʦʪʠ), ʦʙʩʷʛ ʬʘʢʪʦʨʽʚ, ɺɺʇ, ʥʘʩʝʣʝʥʥʷ, ʢʫʨʩʠ ʦʙʤʽʥʫ, 

ʽʥʬʣʷʮʽʷ, ʪʝʭʥʽʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʥʘʧʨʠʢʣʘʜ, ʚʤʽʩʪ ʞʠʨʫ)), ʝʢʟʦʛʝʥʥʽ ʟʤʽʥʥʽ (ʮʽʥʠ ʪʘ ʦʙʩʷʛʠ ʥʘ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ). ʅʘ ʨʠʩ. 1 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʽ ʨʠʥʢʫ ʟʝʨʥʦʚʠʭ, ʘʣʝ ʮʝʡ ʘʣʛʦʨʠʪʤ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʜʦ 

ʚʩ̔ʭ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ. 

 
ʈʠʩ. 1 ʃʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʽ AGMEMOD  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. https://agmemod.eu/about-agmemod/model 

2. Salamon P, Banse M, Donnellan T, HaÇ M, Jongeneel R, Laquai V, Leeuwen M van, 

Reziti I, Salputra G, Zirngibl M-E (2019) AGMEMOD Outlook for Agricultural and Food Markets in 

EU Member States 2018-2030. Braunschweig: Johann Heinrich von Th¿nen-Institut, 108 p, Th¿nen 

Working Paper 114, DOI:10.3220/WP1544622148000 
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ʋɼʂ 338.43 : 330.46 : 519.86 

ʄʆɼɽʃʖɺɸʅʅʗ ɯ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈʀʅʂʋ ɿɽʈʅɸ ʋʂʈɸɰʅʀ 

ʐʝʚʯʝʥʢʦ ɺ.ɺ., ɻʘʣʘʻʚʘ ʃ.ɺ. 

 

ʄʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʘ ʋʢʨʘʾʥʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʢʨʘʾʥʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʘ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʧʦʛʦʜʥʽ 

ʫʤʦʚʠ, ʫʨʦʞʘʡʥʽʩʪʴ, ʮʽʥʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ, ʜʝʨʞʘʚʥʘ ʧʦʣʽʪʠʢʘ ʪʦʱʦ. ɯʩʥʫʻ ʨʷʜ ʤʝʪʦʜʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʘ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

ʩʪʘʪʠʩʪʠʯʥʽ ʪʘ ʝʢʦʥʦʤʝʪʨʠʯʥʽ. ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʽʡ ʩʪʘʥ ʨʠʥʢʫ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʚʠʷʚʣʝʥʠʭ ʫ 

ʤʠʥʫʣʦʤʫ. 

ɽʢʦʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʥʦʢ ʟʝʨʥʘ. ʋʢʨʘʾʥʘ ʻ 

ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʩʚʽʪʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʝʢʩʧʦʨʪʝʨʽʚ ʟʝʨʥʘ. ʋ 2022 ʨʦʮʽ ʋʢʨʘʾʥʘ ʟʽʙʨʘʣʘ 61,5 

ʤʣʥ ʪʦʥʥ ʟʝʨʥʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 4% ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɿ ʥʠʭ 44,2 ʤʣʥ ʪʦʥʥ ʙʫʣʦ 

ʝʢʩʧʦʨʪʦʚʘʥʦ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 10% ʩʚʽʪʦʚʦʛʦ ʝʢʩʧʦʨʪʫ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʚ 2022 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʽʙʨʘʥʦ 61,5 ʤʣʥ ʪʦʥʥ ʟʝʨʥʘ, ʱʦ ʥʘ 30% ʤʝʥʰʝ, 

ʥʽʞ ʫ 2021 ʨʦʮʽ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʫ 2022 ʨʦʮʽ ʩʪʘʣʠ 

ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʈʦʩʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ. 

ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʫ 1996 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʽʙʨʘʥʦ 29,3 

ʤʣʥ ʪʦʥʥ ʟʝʨʥʘ, ʫ 2000 ʨʦʮʽ - 38,1 ʤʣʥ ʪʦʥʥ, ʫ 2005 ʨʦʮʽ - 45,2 ʤʣʥ ʪʦʥʥ, ʫ 2010 ʨʦʮʽ - 57,8 ʤʣʥ 

ʪʦʥʥ, ʫ 2015 ʨʦʮʽ - 65,2 ʤʣʥ ʪʦʥʥ, ʫ 2020 ʨʦʮʽ - 66,2 ʤʣʥ ʪʦʥʥ, ʫ 2021 ʨʦʮʽ - 85,9 ʤʣʥ ʪʦʥʥ, ʘ ʫ 

2022 ʨʦʮʽ - 61,5 ʤʣʥ ʪʦʥʥ. ɿʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ 1996-2005 ʨʦʢʘʭ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʨʦʩʪʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ 2010-2015 ʨʦʢʘʭ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʟʘʭʦʜʽʚ ʟ ʧʽʜʪʨʠʤʢʠ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ɿʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ 2020-2021 ʨʦʢʘʭ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʥʠʞʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ 2022 ʨʦʮʽ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ ʈʦʩʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʪʘ 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ. ɿʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʝʢʩʧʦʨʪʫ ʟʝʨʥʘ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ. 

ɿʘ ʜʘʥʠʤʠ ɭʚʨʦʩʪʘʪʫ, ʫ 2018 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʽʙʨʘʥʦ 66,2 ʤʣʥ ʪʦʥʥ ʟʝʨʥʘ, ʫ 2019 ʨʦʮʽ - 

75,8 ʤʣʥ ʪʦʥʥ, ʫ 2020 ʨʦʮʽ - 85,9 ʤʣʥ ʪʦʥʥ, ʫ 2021 ʨʦʮʽ - 106,2 ʤʣʥ ʪʦʥʥ, ʘ ʫ 2022 ʨʦʮʽ - 61,5 ʤʣʥ 

ʪʦʥʥ. ɿʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ 2018-2021 ʨʦʢʘʭ ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ 2022 ʨʦʮʽ 

ʙʫʣʦ ʚʠʢʣʠʢʘʥʦ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ ʈʦʩʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ 

ʫʤʦʚʘʤʠ.  

ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɽʉ ʫ 2018-2022 ʨʦʢʘʭ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʌʨʘʥʮʽʾ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʟʨʦʩʣʦ ʟ 57,4 ʤʣʥ ʪʦʥʥ ʫ 2018 ʨʦʮʽ ʜʦ 63,7 ʤʣʥ ʪʦʥʥ ʫ 

2022 ʨʦʮʽ. ʋ ʅʽʤʝʯʯʠʥʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʟʨʦʩʣʦ ʟ 49,7 ʤʣʥ ʪʦʥʥ ʫ 2018 ʨʦʮʽ ʜʦ 53,7 ʤʣʥ ʪʦʥʥ 

ʫ 2022 ʨʦʮʽ. ʋ ʇʦʣʴʱʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʟʨʦʩʣʦ ʟ 42,8 ʤʣʥ ʪʦʥʥ ʫ 2018 ʨʦʮʽ ʜʦ 52,2 ʤʣʥ ʪʦʥʥ ʫ 

2022 ʨʦʮʽ. ʋ 2022 ʨʦʮʽ ʚ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɽʉ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʈʫʤʫʥʽʾ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʟʥʠʟʠʣʦʩʴ ʟ 36,9 ʤʣʥ ʪʦʥʥ ʫ 2018 ʨʦʮʽ ʜʦ 31,5 ʤʣʥ ʪʦʥʥ 

ʫ 2022 ʨʦʮʽ. ʋ ɹʦʣʛʘʨʽʾ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʟʥʠʟʠʣʦʩʴ ʟ 9,5 ʤʣʥ ʪʦʥʥ ʫ 2018 ʨʦʮʽ ʜʦ 8,2 ʤʣʥ ʪʦʥʥ 

ʫ 2022 ʨʦʮʽ. ʋ ʋʛʦʨʱʠʥʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʟʥʠʟʠʣʦʩʴ ʟ 20,3 ʤʣʥ ʪʦʥʥ ʫ 2018 ʨʦʮʽ ʜʦ 18,7 ʤʣʥ 

ʪʦʥʥ ʫ 2022 ʨʦʮʽ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʪʘ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ 

ɽʉ ʟ 2018 ʧʦ 2023 ʨʦʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʦʙʦʭ ʨʝʛʽʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ. ʆʜʥʘʢ ʫ 2022 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ, 

ʚʠʢʣʠʢʘʥʝ ʚʽʡʩʴʢʦʚʠʤʠ ʜʽʷʤʠ ʈʦʩʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ. 

ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ɽʉ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ, ʚʠʢʣʠʢʘʥʝ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɿʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʚ ʋʢʨʘʾʥʽ ʫ 2016 ʨʦʮʽ ʩʪʘʥʦʚʠʣʦ 

103,5 ʢʛ, ʫ 2017 ʨʦʮʽ - 106,4 ʢʛ, ʫ 2018 ʨʦʮʽ - 110,9 ʢʛ, ʫ 2019 ʨʦʮʽ - 116,4 ʢʛ, ʫ 2020 ʨʦʮʽ - 122,3 

ʢʛ, ʫ 2021 ʨʦʮʽ - 128,9 ʢʛ, ʘ ʫ 2022 ʨʦʮʽ - 113,1 ʢʛ. 

ʅʘʡʙʽʣʴʰʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ 

ʧʽʚʜʝʥʥʠʭ ʽ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʍʝʨʩʦʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʥʘ 

ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʟʨʦʩʣʦ ʟ 175,6 ʢʛ ʫ 2016 ʨʦʮʽ ʜʦ 251,9 ʢʛ ʫ 2022 ʨʦʮʽ (ʧʨʠʨʽʩʪ 44,1%). ʋ 

ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʟʨʦʩʣʦ ʟ 109,1 ʢʛ ʫ 2016 ʨʦʮʽ ʜʦ 205,7 

ʢʛ ʫ 2022 ʨʦʮʽ (ʧʨʠʨʽʩʪ 91,9%). ʋ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ 

ʟʨʦʩʣʦ ʟ 106,7 ʢʛ ʫ 2016 ʨʦʮʽ ʜʦ 192,2 ʢʛ ʫ 2022 ʨʦʮʽ (ʧʨʠʨʽʩʪ 80,2%). ʅʘʡʥʠʞʯʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʽ ʟʘʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ 

ʋʢʨʘʾʥʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʟʨʦʩʣʦ ʟ 120,8 

ʢʛ ʫ 2016 ʨʦʮʽ ʜʦ 129,9 ʢʛ ʫ 2022 ʨʦʮʽ (ʧʨʠʨʽʩʪ 7,5%). ʋ ɺʽʥʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ 

ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʟʨʦʩʣʦ ʟ 114,3 ʢʛ ʫ 2016 ʨʦʮʽ ʜʦ 122,3 ʢʛ ʫ 2022 ʨʦʮʽ (ʧʨʠʨʽʩʪ 7,2%). ʋ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʘ ʥʘ ʦʜʥʦʛʦ ʤʝʰʢʘʥʮʷ ʟʨʦʩʣʦ ʟ 105,3 ʢʛ ʫ 2016 ʨʦʮʽ ʜʦ 113,1 

ʢʛ ʫ 2022 ʨʦʮʽ (ʧʨʠʨʽʩʪ 7,3%). ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʘ ʋʢʨʘʾʥʠ ʚ 2023 ʨʦʮʽ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ: ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚ 2023 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʙʫʜʝ ʩʧʨʠʷʪʣʠʚʘ ʧʦʛʦʜʘ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚ 2023 ʨʦʮʽ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚ 

ʋʢʨʘʾʥʽ ʙʫʜʝ ʚʠʱʦʶ, ʥʽʞ ʫ 2022 ʨʦʮʽ. ʎʽʥʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ: ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʮʽʥʠ ʥʘ ʟʝʨʥʦ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʚ 2023 ʨʦʮʽ ʟʘʣʠʰʘʪʴʩʷ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʋʢʨʘʾʥʩʴʢʘ ʚʣʘʜʘ ʧʣʘʥʫʻ ʟʘʧʨʦʚʘʜʠʪʠ 

ʟʘʭʦʜʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʝʢʩʧʦʨʪʫ ʟʝʨʥʘ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.ukrstat.gov.ua/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 24.10.2023 ʨ.) 

2. ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ. Eurostat. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://ec.europa.eu/eurostat/web/main/data/database  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 24.10.2023 ʨ.) 
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ʋɼʂ 338.984 

ɸʅɸʃɯɿ ʉʊɸʅʋ ɸɻʈɸʈʅʆɻʆ ʉɽʂʊʆʈʋ ɺ ʇɽʈɯʆɼ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ ɺ 

ʋʂʈɸɰʅɯ 

ʐʫʤʩʴʢʘ ʉ.., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. 24 ʣʶʪʦʛʦ 2022 ʨʦʢʫ ʽʟ ʚʪʦʨʛʥʝʥʥʷʤ ʨʦʩʽʡʩʴʢʠʭ ʚʽʡʩʴʢ ʚ ʋʢʨʘʾʥʫ ʧʦʯʘʣʦʩʷ 

ʥʦʚʝ, ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ ʞʠʪʪʷ ʜʣʷ ʚʩʽʻʾ ʢʨʘʾʥʠ, ʽ ʟʦʢʨʝʤʘ, ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. ɿʘ ʜʘʥʠʤʠ 

ʂʠʾʚʩʴʢʦʾ ʰʢʦʣʠ ʝʢʦʥʦʤʽʢʠ, ʪʽʣʴʢʠ ʟʘ ʧʝʨʰʽ ʪʨʠ ʤʽʩʷʮʽ ʚʽʡʥʠ ʟʘʛʘʣʴʥʽ ʟʙʠʪʢʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ 

ʩʪʘʥʦʚʣʷʪʴ ʧʦʥʘʜ 4,3 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ, ʱʦ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 15% ʢʘʧʽʪʘʣʫ ʢʨʘʾʥʠ. ʅʝʧʨʷʤʽ 

ʚʠʪʨʘʪʠ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʯʝʨʝʟ ʩʪʨʽʤʢʫ ʽʥʬʣʷʮʽʶ, ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʚʠʱʝʥʥʷ 

ʮʽʥ ʥʘ ʚʠʨʦʙʥʠʯʽ ʬʘʢʪʦʨʠ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʦʨʪʽʚ ʩʷʛʥʫʣʠ ʧʦʟʥʘʯʢʠ 23,3 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ.  

ɺʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʧʦʩʽʚʥʘ ʢʘʤʧʘʥʽʷ 2022 ʨʦʢʫ ʩʪʘʣʘ ʥʘʡʩʢʣʘʜʥʽʰʦʶ ʟ ʧʦʯʘʪʢʫ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ. ʆʢʫʧʘʮʽʷ ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ ʥʘ 3,5 ʤʣʥ ʛʝʢʪʘʨʽʚ, ʚʠʥʠʢʥʝʥʥʷ ʜʝʬʽʮʠʪʫ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʦʙʣʘʜʥʘʥʥʷ, ʧʘʣʴʥʦʛʦ, ʢʦʰʪʽʚ, 

ʨʫʡʥʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ï ʚʩʝ ʮʝ ʩʧʨʠʯʠʥʠʣʦ ʥʝʙʘʯʝʥʽ ʜʦ ʮʴʦʛʦ ʚʠʢʣʠʢʠ ʜʣʷ ʘʛʨʘʨʽʾʚ. 

 ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʋʢʨʘʾʥʘ ʻ ʦʜʥʠʤ ʟʽ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ ʫ ʝʢʩʧʦʨʪʽ ʟʝʨʥʦʚʠʭ ʪʘ ʦʣʽʡʥʠʭ 

ʢʫʣʴʪʫʨ, ʚʪʦʨʛʥʝʥʥʷ ʈʌ ʩʧʨʠʯʠʥʠʣʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʧʨʦʜʦʚʦʣʴʯʫ 

ʙʝʟʧʝʢʫ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. ʋ ʤʠʥʫʣʦʤʫ ʩʝʟʦʥʽ ʋʢʨʘʾʥʘ ʝʢʩʧʦʨʪʫʚʘʣʘ ʤʘʡʞʝ 6 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʦʣʽʾ, 

ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 47% ʩʚʽʪʦʚʠʭ ʧʨʦʜʘʞʽʚ ʧʨʦʜʫʢʪʫ. ʇʦʯʘʪʦʢ ʚʽʡʥʠ ʩʧʨʠʯʠʥʠʚ ʰʦʢ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʦʣʽʡʥʠʭ: ʩʫʪʪʻʚʦ ʟʨʦʩʣʠ ʮʽʥʠ ʪʘ ʟʥʠʟʠʣʠʩʴ ʦʙʩʷʛʠ ʧʦʩʪʘʚʦʢ. ʋ ʙʝʨʝʟʥʽ FAO 

ʧʦʚʽʜʦʤʠʣʘ, ʱʦ ʚ ʣʶʪʦʤʫ ʛʣʦʙʘʣʴʥʠʡ ʽʥʜʝʢʩ ʮʽʥ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʦ ʜʦʩʷʛ ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʢʩʠʤʫʤʫ 

ʧʽʩʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʨʦʢʫ. ɽʢʩʧʝʨʪʠ ʆʆʅ ʪʘʢʦʞ ʧʽʜʨʘʭʫʚʘʣʠ, 

ʱʦ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʷʢʽ ʩʪʨʘʞʜʘʶʪʴ ʚʽʜ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, 

ʤʦʞʝ ʜʦʩʷʛʪʠ 15-ʨʽʯʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʯʝʨʝʟ ʥʘʩʣʽʜʢʠ ʚʽʡʥʠ ʪʘ COVID-19 ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʚʧʣʠʚʫ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ. ʂʨʘʾʥʠ ɭʚʨʘʟʽʾ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʚʪʦʨʛʥʝʥʥʷ ʚʽʜʯʫʣʠ ʥʝʩʪʘʯʫ ʦʣʽʾ. ʊʘʢ, ʅʽʜʝʨʣʘʥʜʠ ʪʘ 

ɹʝʣʴʛʽʷ ʟʘʷʚʠʣʠ ʧʨʦ ʜʝʬʽʮʠʪ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ, ʘʜʞʝ 2/3 ʧʨʦʜʫʢʪʫ ʟʘʢʫʧʦʚʫʚʘʣʠʩʷ ʩʘʤʝ ʚ 

ʋʢʨʘʾʥʽ. ʋ ʊʫʨʝʯʯʠʥʽ ʮʽʥʠ ʥʘ ʩʦʥʷʰʥʠʢʦʚʫ ʦʣʽʶ ʟʨʦʩʣʠ ʥʘ 30%, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʤʘʩʦʚʦʛʦ 

ʩʢʫʧʦʚʫʚʘʥʥʷ. ɿʥʘʯʥʦ ʧʦʩʪʨʘʞʜʘʚ ʨʠʥʦʢ ɯʥʜʽʾ ï ʟʘ ʦʩʪʘʥʥʽ 4 ʜʦʚʦʻʥʥʽ ʤʽʩʷʮʽ 85% ʦʣʽʾ ʙʫʣʦ 

ʟʘʚʝʟʝʥʦ ʩʘʤʝ ʟ ʋʢʨʘʾʥʠ. 

ɹʘʛʘʪʦ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʧʦʣʽʪʠʢʽʚ, ʞʫʨʥʘʣʽʩʪʽʚ ʪʘ ʙʽʟʥʝʩʤʝʥʽʚ 

ʚʠʩʣʦʚʣʶʶʪʴ ʩʚʦʾ ʜʫʤʢʠ, ʧʨʠʧʫʱʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʠ ʱʦʜʦ ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ ʪʘ ʾʾ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʪʘ ʚʩʴʦʛʦ ʩʚʽʪʫ. 

 ʊʘʢ, M. Banse ʚʚʘʞʘʻ, ʱʦ ʚʽʡʥʘ ʩʧʨʠʯʠʥʠʪʴ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʱʦ ʧʨʠʟʚʝʜʝ 

ʜʦ ʪʨʝʪʴʦʛʦ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʰʦʢʫ, ʟ ʥʘʩʣʽʜʢʘʤʠ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʧʦʨʘʪʠʩʷ ʧʨʦʪʷʛʦʤ 15 ʨʦʢʽʚ. 

ɸʚʪʦʨ ʚʚʘʞʘʻ ʥʝʦʙʭʽʜʥʠʤ ʩʢʦʨʦʯʝʥʥʷ ʽʤʧʦʨʪʫ ʨʦʩʽʡʩʴʢʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʜʣʷ ʯʦʛʦ ʤʦʞʣʠʚʦ 

ʚʠʙʨʘʪʠ ʦʜʠʥ ʽʟ ʪʨʴʦʭ ʩʧʦʩʦʙʽʚ: ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʰʚʠʜʢʘ ʚʽʜʥʦʚʣʶʚʘʥʘ 

ʝʥʝʨʛʽʷ. ʊʘʢʦʞ ʟʘʟʥʘʯʘʻʪʴʩʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʦʨʦʥʫ. ɼʝʷʢʽ ʢʨʘʾʥʠ, ʪʘʢʽ 

ʷʢ ʅʽʤʝʯʯʠʥʘ, ʚʞʝ ʚʞʠʣʠ ʟʘʭʦʜʽʚ, ʚʠʜʽʣʠʚʰʠ ʜʦʜʘʪʢʦʚʽ 100 ʤʽʣʴʷʨʜʽʚ ʻʚʨʦ ʥʘ 2022 ʨʽʢ ʽ 

ʟʙʽʣʴʰʠʚʰʠ ʦʙʦʨʦʥʥʠʡ ʙʶʜʞʝʪ ʜʦ ʧʦʥʘʜ 2% ɺɺʇ ʟ 2024 ʨʦʢʫ. 

G. Celi ʪʘ ʽʥ. ʨʦʟʛʣʷʜʘʶʪʴ ʘʩʠʤʝʪʨʠʯʥʠʡ ʚʧʣʠʚ ʚʽʡʥʠ: ʩʪʽʡʢʽʩʪʴ, ʚʨʘʟʣʠʚʽʩʪʴ ʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʧʦʣʽʪʠʢʠ ɭʉ. ʅʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʽʚʥʽ ʚʽʡʥʫ ʤʽʞ ʈʌ ʪʘ ʋʢʨʘʾʥʦʶ ʧʨʠʨʽʚʥʶʶʪʴ ʜʦ ʬʽʥʘʥʩʦʚʦʾ 

ʢʨʠʟʠ 2009 ʨʦʢʫ ʪʘ ʧʘʥʜʝʤʽʾ COVID-19, ʘʜʞʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʽʥʚʝʩʪʠʮʽʾ, ʪʘ ʤʘʻ ʜʝʧʨʝʩʠʚʥʠʡ ʚʧʣʠʚ 

ʥʘ ɺɺʇ ʽ ʟʘʡʥʷʪʽʩʪʴ: ʯʠʤ ʜʦʚʰʝ ʪʨʠʚʘʪʠʤʝ ʚʽʡʥʘ, ʪʠʤ ʙʽʣʴʰʠʤʠ ʪʘ ʩʪʽʡʢʽʰʠʤʠ ʙʫʜʫʪʴ ʾʾ ʥʘʩʣʽʜʢʠ. 

ɼʣʷ ʦʧʠʩʫ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʦʩʪʽ ʪʘ ʤʥʦʞʠʥʥʽ ʨʝʛʨʝʩʽʡʥʽ 

ʤʦʜʝʣʽ. ʉʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʙʫʣʠ ʚʟʷʪʽ ʟ ʚʝʙʩʘʡʪʫ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ.ʉʧʦʯʘʪʢʫ 

ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘʣʝʞʥʽʩʪʴ ʦʙʩʷʛʫ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʚʣʘʩʥʦʛʦ ʢʘʧʽʪʘʣʫ ʪʘ ʚʠʪʨʘʪ ʥʘ 

ʧʝʨʩʦʥʘʣ. ʅʘʩʪʫʧʥʘ ʨʝʛʨʝʩʽʷ ʦʧʠʩʫʚʘʣʘ ʟʘʣʝʞʥʽʩʪʴ ʧʨʠʙʫʪʢʫ ʬʝʨʤʠ ʚʽʜ ʧʣʦʱʽ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ 

ʪʘ ʚʠʪʨʘʪ ʥʘ ʧʦʩʽʚʥʫ. ʆʪʨʠʤʘʥʽ ʨʝʛʨʝʩʽʡʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʟʨʦʩʪʘʥʥʷ ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʥʘ 1 ʛʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʥʘ 10,2 ʪʠʩ.ʛʨʥ, ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʦʩʽʚʥʫ ʢʦʤʧʘʥʽʶ ʥʘ 1 ʪʠʩ. ʛʨʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʜʦʭʦʜʫ ʥʘ 5,1 ʪʠʩ ʛʨʥ. ɿʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʩʚʽʜʯʘʪʴ ,ʱʦ ʤʦʜʝʣʴ ʜʦʩʪʘʪʥʴʦ ʘʜʝʢʚʘʪʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʣʝʞʥʽʩʪʴ 

ʜʦʭʦʜʫ ʬʝʨʤ ʚʽʜ ʧʣʦʱ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʪʘ ʚʠʪʨʘʪ ʥʘ ʧʦʩʽʚʥʫ.(ʜʠʚ.ʈʠʩ. 1) 

 
ʈʠʩ. 1.ʄʥʦʞʠʥʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ 

ʅʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʜʣʷ ʢʦʝʬʽʮʽʝʥʪʘ b0 ʤʦʞʝ ʙʫʪʠ ʚʽʜʭʠʣʝʥʘ ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,1; ʪʦʜʽ ʷʢ 

ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ b1 ; b2 ʥʘ ʨʽʚʥʽ ʟʥʘʯʠʤʦʩʪʽ 0,001.ɺʽʜʭʠʣʝʥʥʷ ʥʫʣʴʦʚʦʾ ʛʽʧʦʪʝʟʠ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ 

b0 ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ,ʷʢ ʽʩʥʫʚʘʥʥʷ ʽʥʰʠʭ ʜʞʝʨʝʣ ʜʦʭʦʜʽʚ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʥʝ 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ ʟʝʨʥʦʚʠʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʡʩʴʢʦʚʽ ʟʘʛʨʦʟʠ ʪʘ ʩʢʣʘʜʥʫ ʩʠʪʫʘʮʽʶ, ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʨʦʜʦʚʞʫʻ ʛʨʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʮʽ ʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʽ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɺʦʻʥʥʠʡ ʩʪʘʥ ʪʘʢʦʞ ʩʪʚʦʨʶʻ 

ʩʝʨʡʦʟʥʽ ʚʠʢʣʠʢʠ ʪʘ ʧʨʦʙʣʝʤʠ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ: 

- ɹʝʟʧʝʢʘ ʧʨʘʮʽ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ɺʦʻʥʥʠʡ ʢʦʥʬʣʽʢʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ ʜʣʷ 
ʩʽʣʴʩʴʢʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʫʡʥʫʚʘʥʥʷ ʘʛʨʘʨʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

- ʆʙʤʝʞʝʥʥʷ ʨʠʥʢʽʚ ʟʙʫʪʫ: ɿʘʙʦʨʦʥʠ ʥʘ ʪʦʨʛʽʚʣʶ ʪʘ ʝʢʩʧʦʨʪ ʤʦʞʫʪʴ ʦʙʤʝʞʠʪʠ ʤʦʞʣʠʚʦʩʪʽ 
ʟʙʫʪʫ ʘʛʨʘʨʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʜʦʭʦʜʠ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʽʚ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ʛʘʣʫʟʽ. 

- ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ: ɺʦʻʥʥʠʡ ʩʪʘʥ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ 
ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʫʩʢʣʘʜʥʠʪʠ ʜʦʩʪʫʧ ʜʦ ʢʨʝʜʠʪʽʚ ʜʣʷ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

- ʅʝʩʪʘʯʘ ʨʦʙʦʯʦʾ ʩʠʣʠ: ɿʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʝʨʝʭʦʜʠ ʥʘ ʽʥʰʽ ʬʦʨʤʠ ʧʨʘʮʽ ʤʦʞʫʪʴ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʩʪʘʯʽ ʨʦʙʦʯʦʾ ʩʠʣʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ 

ʦʙʨʦʙʢʫ ʚʨʦʞʘʶ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʚʠʢʣʠʢʠ, ʚʘʞʣʠʚʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʅʘʮʽʦʥʘʣʴʥʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ 

ʟʫʩʠʣʣʷ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʨʝʛʽʦʥʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʪʨʠʤʢʫ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ 

ʩʪʘʥʫ. ɿʘʛʘʣʦʤ, ʚʦʻʥʥʠʡ ʩʪʘʥ ʩʪʚʦʨʶʻ ʥʝʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, 

ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʟʙʠʪʢʽʚ, ʥʝʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʨʝʩʫʨʩʽʚ, ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʱʦʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ. ɼʦʮʽʣʴʥʦ ʨʦʟʨʦʙʣʷʪʠ ʩʧʝʮʽʘʣʴʥʽ ʟʘʭʦʜʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʚʨʦʞʘʶ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʽʜʪʨʠʤʢʫ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʽʻʾ ʚʘʞʣʠʚʦʾ ʛʘʣʫʟʽ ʧʽʜ ʯʘʩ ʧʝʨʽʦʜʫ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 
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SECTION 2. APPLIED INFORMATION SYSTEMS: MODERN DEVELOPMENT 

METHODS AND TOOLS  / ʉɽʂʎɯʗ 2. ʇʈʀʂʃɸɼʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ: 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʊɸ ɿɸʉʆɹʀ ʈʆɿʈʆɹʂʀ 

 

ʋɼʂ 004.9:378 

ɯʅʊɽɻʈɸʎɯʗ AI-ʈɯʐɽʅʔ ʋ ʉʀʉʊɽʄʋ MOODLE ɼʃʗ ɯʅɼʀɺɯɼʋɸʃɯɿɸʎɯɰ 

ʅɸɺʏɸʅʅʗ ʅɸ ʆʉʅʆɺɯ ʊʀʇɯɺ ʉʇʈʀʁʅʗʊʊʗ ɯʅʌʆʈʄɸʎɯɰ ʉʊʋɼɽʅʊɸʄʀ 

ɻʘʚʨʠʣʝʥʢʦ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ.  

 

Moodle ð ʮʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS) ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʽʥ ʙʫʚ ʩʪʚʦʨʝʥʠʡ 

ʄʘʨʪʽʥʦʤ ɼʫʛʽʘʤʘʩʦʤ ʫ 2002 ʨʦʮʽ ʽ ʟ ʪʠʭ ʧʽʨ ʥʘʙʫʚ ʧʦʧʫʣʷʨʥʦʩʪʽ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ. Moodle ʻ ʧʨʦʛʨʘʤʥʠʤ ʜʦʜʘʪʢʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ 

ʩʪʚʦʨʶʚʘʪʠ, ʥʘʜʘʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ, ʢʫʨʩʘʤʠ ʪʘ ʦʮʽʥʢʘʤʠ ʚ ʦʥʣʘʡʥ-

ʩʝʨʝʜʦʚʠʱʽ. 

Moodle ʻ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʥ ʚʽʣʴʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʡ ʪʘ ʨʦʟʰʠʨʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ. ʇʨʠʨʦʜʘ Moodle ʟ 

ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ʟʘʦʭʦʯʫʻ ʩʧʽʣʴʥʦʪʫ ʨʦʟʨʦʙʥʠʢʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʧʦʩʪʽʡʥʦ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʣʘʪʬʦʨʤʫ. Moodle ʤʘʻ ʤʦʜʫʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʜʘʚʘʪʠ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʬʫʥʢʮʽʾ, ʜʽʾ ʪʘ ʨʝʩʫʨʩʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ ʢʦʥʢʨʝʪʥʠʭ 

ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ ʽ ʚʠʤʦʛ. 

ʇʦʪʨʝʙʘ ʚ ʥʘʣʘʰʪʫʚʘʥʥʽ Moodle ʜʣʷ ʧʦʪʨʝʙ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʤʦʞʝ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ. ɺʧʨʦʜʦʚʞ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 

8 ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ: ɯʥʩʪʠʪʫʮʽʡʥʽ ʮʽʣʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, ɿʤʽʩʪ ʽ ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ, 

ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ, ɼʦʩʪʫʧʥʽʩʪʴ ʪʘ ʽʥʢʣʶʟʠʚʥʽʩʪʴ, ɺʟʘʻʤʦʜʽʷ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʘ 

ʽʥʪʝʨʬʝʡʩ, ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʄʦʚʘ ʪʘ ʣʦʢʘʣʽʟʘʮʽʷ, ɹʝʟʧʝʢʘ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ. 

ʅʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʯʘʩʪʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ 

ʟʘʢʣʘʜʫ. ʗʢʱʦ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʤʘʻ ʫʥʽʢʘʣʴʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, ʪʘʢʽ ʷʢ ʧʨʦʝʢʪʥʝ ʥʘʚʯʘʥʥʷ, 

ʦʩʚʽʪʘ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʢʦʤʧʝʪʝʥʮʽʷʭ, ʘʙʦ ʢʦʥʢʨʝʪʥʫ ʥʘʚʯʘʣʴʥʫ ʤʦʜʝʣʴ, ʡʦʤʫ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʱʦʙ ʫʟʛʦʜʠʪʠ Moodle ʟ ʮʠʤʠ ʧʽʜʭʦʜʘʤʠ. 

ʍʘʨʘʢʪʝʨ ʟʤʽʩʪʫ ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʪʘʢʦʞ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʚʠʤʦʛʠ ʜʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ. ɼʣʷ ʜʝʷʢʠʭ ʧʨʝʜʤʝʪʽʚ ʘʙʦ ʧʨʦʛʨʘʤ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʩʧʝʮʽʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʽʥʪʝʨʘʢʪʠʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʜʽʾ, ʥʝʜʦʩʪʫʧʥʽ ʚ ʩʪʘʥʜʘʨʪʥʽʡ ʫʩʪʘʥʦʚʮʽ Moodle. 

ɿʘʣʫʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʐɯ (ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ) ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʤʦʞʝ ʧʨʠʥʝʩʪʠ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ. ʆʩʴ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʩʧʦʩʦʙʽʚ, ʷʢʠʤʠ ʐɯ ʤʦʞʝ 

ʙʫʪʠ ʮʽʥʥʠʤ ʚ ʦʩʚʽʪʽ: 

ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ: ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʟʚʠʯʢʠ, ʩʠʣʴʥʽ ʪʘ 

ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʦʢʨʝʤʠʭ ʫʯʥʽʚ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʘʜʘʧʪʦʚʘʥʽ ʰʣʷʭʠ ʥʘʚʯʘʥʥʷ. ʎʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʥʘʚʯʘʪʠʩʷ ʫ ʩʚʦʻʤʫ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ ʪʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʾʭʥʽʤ 

ʫʥʽʢʘʣʴʥʠʤ ʩʪʠʣʷʤ ʥʘʚʯʘʥʥʷ. 

ɸʜʘʧʪʠʚʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ: ɸʜʘʧʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʟʤʽʩʪʫ ʫʨʦʢʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʨʝʩʫ 

ʫʯʥʷ. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʚʠʢʣʠʢʠ ʪʘ ʧʽʜʪʨʠʤʢʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʾʭʥʴʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʰʣʷʭʫ. 

ʈʘʥʥʻ ʚʪʨʫʯʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ: ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʧʦʟʥʘʯʘʪʠ ʨʘʥʥʽ ʦʟʥʘʢʠ 

ʪʨʫʜʥʦʱʽʚ ʫ ʥʘʚʯʘʥʥʽ ʘʙʦ ʨʠʟʠʢʦʚʘʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʢʣʘʜʘʯʘʤ ʩʚʦʻʯʘʩʥʦ ʚʪʨʫʯʘʪʠʩʷ 

ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʫʯʥʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʪʨʫʜʥʦʱʽ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʤʽʩʪʫ: ɸʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʯʠʪʘʥʥʷ, ʚʽʜʝʦ ʘʙʦ ʨʝʩʫʨʩʠ, ʱʦʙ ʜʦʧʦʚʥʠʪʠ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ, 

ʩʧʨʠʷʶʯʠ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʧʨʝʜʤʝʪʽʚ. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʚʠʱʝʧʝʨʝʣʽʯʝʥʠʭ ʨʽʰʝʥʴ ʤʠ ʙʘʯʠʤʦ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʣʫʯʝʥʥʷ ʐɯ 

ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ: ʘʥʘʣʽʟ ʜʘʥʠʭ (ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʽʟ ʥʘʚʯʘʣʴʥʠʤ ʢʦʥʪʝʥʪʦʤ. ʎʝʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʤʦʞʝ ʜʘʪʠ 

ʨʦʟʫʤʽʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʚʠʟʥʘʯʠʪʠ ʩʬʝʨʠ, ʜʝ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʪʨʫʜʥʦʱʽ, ʽ 

ʜʦʟʚʦʣʠʪʠ ʚʠʢʣʘʜʘʯʘʤ ʚʪʨʫʯʘʪʠʩʷ ʝʬʝʢʪʠʚʥʽʰʝ), ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʟʘʚʜʘʥʴ, 

ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP), ʚʠʚʯʝʥʥʷ ʤʦʚ ʽ ʧʝʨʝʢʣʘʜ, ʜʦʩʪʫʧʥʽʩʪʴ, ʜʦʧʦʤʦʛʘ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ, 

ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ.  

ʇʣʘʪʬʦʨʤʘ Moodle ʤʘʻ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʘʤ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʩʠʪʝʤʫ ʧʽʜ ʦʩʦʙʠʩʪʽ ʧʦʪʨʝʙʠ. ʊʘʢ, ʚ ʨʘʤʢʘʭ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʐɯ ʪʝʭʥʦʛʦʣʽʡ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʠʧʽʚ ʩʧʨʠʡʥʷʪʪʷ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʘʤʠ. ɼʘʥʘ ʢʘʩʪʦʤʽʟʘʮʽʷ ʧʽʜʧʘʜʘʻ ʧʽʜ ʢʘʪʝʛʦʨʽʶ ʟʘʜʦʚʦʣʝʥʥʷ ʽʥʩʪʠʪʫʮʽʡʥʠʭ 

ʮʽʣʝʡ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. ɼʘʥʝ ʨʽʰʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʢʘʩʪʦʤʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, 

ʢʦʨʠʛʫʚʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʟʤʽʩʪʫ ʫʨʦʢʽʚ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʨʘʥʥʽʭ ʦʟʥʘʢ ʪʨʫʜʥʦʱʽʚ ʫ ʥʘʚʯʘʥʥʽ ʘʙʦ 

ʨʠʟʠʢʦʚʘʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʤʽʩʪʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʫ ʚʠʱʝ ʽʥʬʦʨʤʘʮʽʶ, ʤʠ ʚʠʟʥʘʯʠʣʠ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʰʘ ʛʦʣʦʚʥʘ ʤʝʪʘ ð ʨʦʟʨʦʙʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʤʦʜʫʣʽ ʜʣʷ ʧʣʘʪʬʦʨʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

Moodle, ʧʣʘʚʥʦ ʽʥʪʝʛʨʫʶʯʠ ʾʭ ʟ ʦʩʚʽʪʥʴʦʶ ʩʠʩʪʝʤʦʶ Elearn ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ(ʽ) ʤʦʜʫʣʴ(ʽ) ʟʘʜʦʚʦʣʴʥʷʪʠʤʝ ʪʘʢʽ 

ʧʦʪʨʝʙʠ: 

1. ɿʙʽʨ ʜʘʥʠʭ ʧʨʦ ʦʩʚʽʪʫ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ 

ʜʣʷ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. 

2. ɸʥʘʣʽʟ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʪʠʣʽʚ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʥʘʩʘʤʧʝʨʝʜ ʯʝʨʝʟ 

ʨʝʬʣʝʢʩʽʶ ʥʘʜ ʾʭʥʽʤʠ ʧʨʦʤʽʞʥʠʤʠ ʦʮʽʥʢʘʤʠ ʪʘ ʧʦʪʦʯʥʠʤ ʧʨʦʛʨʝʩʦʤ. 

3. ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʦʚʦʛʦ ʜʣʷ ʩʪʫʜʝʥʪʘ ʩʧʦʩʦʙʫ 

ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

4. ʂʦʨʠʛʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʨʝʩʫ ʢʦʞʥʦʛʦ ʫʯʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩʪʦʤʽʟʦʚʘʥʠʭ ʤʦʜʫʣʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʘʢʠʭ ʷʢ ʤʦʜʫʣʽ, 

ʽʥʪʝʛʨʦʚʘʥʽ ʚ Moodle, ʤʦʞʝ ʧʨʠʥʝʩʪʠ ʟʥʘʯʥʫ ʢʦʨʠʩʪʴ ʷʢ ʚʠʢʣʘʜʘʯʘʤ, ʪʘʢ ʽ ʩʪʫʜʝʥʪʘʤ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʦʜʫʣʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʚʯʠʪʝʣʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʨʝʩʫʨʩʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʤʝʪʦʜʘʤ. ʎʽ ʤʦʜʫʣʽ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ 

ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʩʪʠʣʽ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʛʨʝʩ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʢʣʘʜʘʯʘʤʠ ʱʦʙ 

ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʾ ʩʪʨʘʪʝʛʽʾ ʥʘʚʯʘʥʥʷ, ʚʠʟʥʘʯʠʪʠ ʩʬʝʨʠ, ʜʝ ʫʯʥʷʤ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʜʦʜʘʪʢʦʚʘ 

ʧʽʜʪʨʠʤʢʘ, ʽ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ. ɺ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʤʦʜʫʣʽ 

ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʪʠʣʽʚ ʽ ʪʝʤʧʽʚ ʥʘʚʯʘʥʥʷ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʫʜʝʥʪʘʤ ʥʘʚʯʘʪʠʩʷ ʫ 

ʩʧʦʩʽʙ, ʷʢʠʡ ʾʤ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.415.538 

ɺʇʈʆɺɸɼɾɽʅʅʗ ɺ ʅɸɺʏɸʃʔʅʀʁ ʇʈʆʎɽʉ BUSINESS AUTOMATION  

SOFTWARE ñʂʆʄʇʃɽʂʉʅɽ ʋʇʈɸɺʃɯʅʅʗ ʇɯɼʇʈʀɭʄʉʊɺʆʄò 

ɻʝʢʦʚ ʂ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 

 

ɿʘʚʜʘʥʥʷ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʦʨʛʘʥʽʟʘʮʽʻʶ ʘʙʦ 

ʬʽʨʤʦʶ ʻ ʦʜʥʦʯʘʩʥʦ ʩʢʣʘʜʥʦʶ ʽ ʫʥʽʢʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦ, ʦʩʢʽʣʴʢʠ ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʦʩʪʽ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʤʦʞʣʠʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʤʦʛʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [1]. ʉʧʦʯʘʪʢʫ ʪʨʝʙʘ ʚʠʟʥʘʯʠʪʠʩʴ ʟ 

ʤʝʪʦʶ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʬʽʨʤʠ, ʦʢʨʝʤʦ ʦʧʠʩʘʚʰʠ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ [2]. ɼʘʣʽ ʧʦʪʨʽʙʥʽ 

ʩʪʨʫʢʪʫʨʘ, ʩʮʝʥʘʨʽʾ ʪʘ ʨʝʛʣʘʤʝʥʪʠ, ʱʦ ʟʘʟʚʠʯʘʡ ʩʠʩʪʝʤʥʦ ʚʠʨʽʰʫʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʪʝʭʥʽʯʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʟʘʭʦʜʽʚ [3]. 

ʈʦʟʛʣʷʜʘʶʯʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çɯʥʬʦʨʤʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷè ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʟʘ ʦʩʚʽʪʥʴʦʶ ʧʨʦʛʨʘʤʦʶ 

çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷè Business Automation Software ñʂʦʤʧʣʝʢʩʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤò ʢʦʤʧʘʥʽʾ çʉʆʌʊʂʆʄè[1], ʩʣʽʜ ʦʢʨʝʤʦ ʚʠʜʽʣʠʪʠ ʨʦʙʦʪʫ ʟ 

ʥʦʤʝʥʢʣʘʪʫʨʦʶ, ʢʣʽʻʥʪʘʤʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ, ʩʢʣʘʜʦʤ, ʪʦʱʦ.  

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʧʨʦʜʘʞʽʚ ʟʘ ʙʽʟʥʝʩ-ʨʝʛʽʦʥʘʤʠ 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʜʦʩʣʽʜʞʝʥʥʶ ʬʽʥʘʥʩʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ( ʜʠʚ. ʨʠʩ. 1). ɼʣʷ ʮʴʦʛʦ 

ʪʨʝʙʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʪʪʽ ʚʠʪʨʘʪ, ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʽʚʝʣʴʥʽ 

ʚʠʪʨʘʪʠ, ʜʝʪʘʣʴʥʦ ʦʮʽʥʶʶʯʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʟ ʫʩʽʤʘ ʢʣʽʻʥʪʘʤʠ. ʉʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʚʘʨʽʘʥʪ 

ʟʚʽʪʫ çɼʠʥʘʤʽʢʘ ʧʨʦʜʘʞʽʚè, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1. 

ɺʠʚʯʘʶʯʠ ʩ̔ʥʫʶʯʽ ʚʘʨʽʘʥʪʠ ʨʦʟʧʦʜʽʣʫ ʚʠʨʦʙʥʠʯʠʭ ʩʪʘʪʝʡ ʚʠʪʨʘʪ, ʩʣʽʜ ʜʦʩʣʽʜʠʪʠ ʨʦʟʧʦʜʽʣ: 

ʧʦ ʧʽʜʨʦʟʜʽʣʘʭ ʽ ʚʠʧʫʩʢʘʭ ʟʘ ʧʨʘʚʠʣʘʤʠ (ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʯʥʝ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʧʦʨʮʽʡʥʦ 

ʢʽʣʴʢʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ; ʧʦ ʧʽʜʨʦʟʜʽʣʘʭ ʚʨʫʯʥʫ, ʧʦ ʚʠʧʫʩʢʘʭ ʟʘ ʧʨʘʚʠʣʘʤʠ (ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʘʨʽʘʥʪ ʨʦʟʧʦʜʽʣʫ, ʢʦʣʠ ʚʢʘʟʫʻʪʴʩʷ ʷʢʽ ʩʫʤʠ ʥʘ ʷʢʠʡ ʧʽʜʨʦʟʜʽʣ ʚʽʜʥʦʩʷʪʴʩʷ; ʧʦ ʚʠʧʫʩʢʘʭ ʟʘ 

ʧʨʘʚʠʣʦʤ ʫ ʤʝʞʘʭ ʦʜʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ï ʩʫʤʘ ʧʦ ʚʠʧʫʩʢʘʭ ʨʦʟʧʦʜʽʣʠʪʴʩʷ ʟʘ ʧʨʘʚʠʣʦʤ, ʘʣʝ ʚ 

ʦʜʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ; ʧʦ ʚʠʧʫʩʢʘʭ ʟʘ ʧʨʘʚʠʣʦʤ (ʧʦ ʚʩʽʭ ʧʽʜʨʦʟʜʽʣʘʭ) ï ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣ, ʘʣʝ 

ʨʦʟʧʦʜʽʣ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʚʩʽʭ ʚʠʧʫʩʢʘʭ, ʟʘ ʚʩʽʤʘ ʚʠʨʦʙʥʠʯʠʤʠ ʧʽʜʨʦʟʜʽʣʘʤʠ, ʘʣʝ ʟʘ ʧʝʚʥʠʤ 

ʧʨʘʚʠʣʦʤ; ʧʦ ʚʠʧʫʩʢʘʭ ʚʨʫʯʥʫ (ʧʦ ʚʩʽʭ ʧʽʜʨʦʟʜʽʣʘʭ). 
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ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʧʨʦʜʘʞʽʚ ʟʘ ʚʠʜʘʤʠ ʥʦʤʝʥʢʣʘʪʫʨʠ 

ɯʥʩʪʨʫʤʝʥʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʘ ʩʘʤʝ ʜʠʥʘʤʽʢʘ ʧʨʦʜʘʞʽʚ ʪʦʚʘʨʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫ ʨʦʟʨʽʟʽ ʥʦʤʝʥʢʣʘʪʫʨʠ, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. 

ɿʘʣʠʰʘʶʯʠʩʴ ʫ ʨʦʟʜʽʣʽ çʌʽʥʘʥʩʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʽ ʢʦʥʪʨʦʣʽʥʛè, ʧʽʜʨʦʟʜʽʣʫ çɿʚʽʪʠ ʧʦ 

ʬʽʥʘʥʩʦʚʦʤʫ ʨʝʟʫʣʴʪʘʪʫè, ʩʣʽʜ ʚʽʜʢʨʠʪʠ ʟʚʽʪ çʋʧʨʘʚʣʽʥʩʴʢʠʡ ʙʘʣʘʥʩè, ʷʢʠʡ ʙʫʜʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʣʽʢʫ ʙʝʟ ʧʨʦʚʦʜʦʢ ʜʣʷ ʰʚʠʜʢʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦʾ 

ʦʮʽʥʢʠ ʜʦʩʷʛʥʫʪʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ. 
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ʋɼʂ 004.42 

ʆʇʊʀʄɯɿɸʎɯʗ ʅɸɺʏɸʃʔʅʆɻʆ ʇʆʈʊɸʃʋ MOODLE ɿɸ ɼʆʇʆʄʆɻʆʖ 

AMAZON WEB SERVICES  

ɻʣʘʟʫʥʦʚ ɸ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʨʞʽʡ ɸ.ʄ. 

 

ʅʘ ʩʴʦʛʦʜʥʽ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʰʚʠʜʢʦʜʽʷ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʘʢʪʦʨʽʚ 

ʟʘʧʫʩʢʫ ʙʫʜʴ-ʷʢʦʛʦ ɯʊ ʧʨʦʜʫʢʪʫ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʮʽʣʝʡ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ  ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʦʜʫʢʪʫ ʻ ʡʦʛʦ ʦʧʪʠʤʽʟʘʮʽʷ. ˉˊ˄ˇ ˃ ˌ ˕"ˉ ˀ ˇˈ ˀ " ˎ ˈˈ˕"ˉ ˆ˕ˀ ˗" "ˉ ˅ ˏ ˈˈ "
ˀ "ˉ ˁ ˅ˊ˄ʿˈ ˊ ."ˈ ˁ ˈ ˊ "ˊ " ˋ ˅ˊ˄ʿˈ ˊ 0 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʨʪʘʣ ʥʘ ʙʘʟʽ ʧʣʘʪʬʦʨʤʠ Moodle ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ. ʊʝʥʜʝʥʮʽʾ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʧʣʘʪʬʦʨʤ  ʥʘ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ. ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʽ ʢʝʡʩʠ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʪʬʦʨʤʠ Moodle ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ Amazon Web Services: 

ǒ ʂʝʰʫʚʘʥʥʷ(ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ); 

ǒ ɹʘʟʘ ʜʘʥʠʭ; 

ǒ CDN(Content Delivery Network). 

 Amazon Web Services ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦ ʨʽʟʥʦʤʫ ʨʦʟʛʦʨʪʘʪʠ ʪʘ ʨʦʟʤʽʱʫʚʘʪʠ ʨʝʩʫʨʩʠ. 

ɿʦʢʨʝʤʘ, ʨʦʟʛʣʷʥʝʤʦ ʚʘʨʽʘʥʪ ʭʦʩʪʠʥʛʫ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʩʝʨʚʽʩʫ AWS Cloudfront ʪʘ AWS ECS ʷʢ 

ʟʘʟʥʘʯʝʥʦ ʥʘ ʈʠʩ.1 

 
ʈʠʩ.1. ʉʭʝʤʘ ʨʦʟʛʦʨʪʘʥʥʷ Moodle ʟʘ ʜʦʧʦʤʦʛʦʶ AWS Cloudfront ʪʘ AWS ECS 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʝʨʚʽʩʫ AWS Cloudfront ʻ ʰʚʠʜʢʘ ʜʦʩʪʘʚʢʘ ʢʦʥʪʝʥʪʫ ʧʦ ʚʩʽʡ 

ʟʝʤʥʽʡ ʢʫʣʽ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʭʦʩʪʠʥʛʫ ʩʪʘʪʠʯʥʠʭ ʬʘʡʣʽʚ ʽ ʾʭ 

ʢʝʰʫʚʘʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ.  ɿʚôʷʟʦʢ ñRequestsò ʥʘ ʨʠʩ.1 ʤʦʞʝ 

ʨʦʟʛʣʷʜʘʪʠʩʴ ʚ ʤʥʦʞʠʥʽ ʽ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʰʣʷʭʫ ʢʝʰʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʟʘʧʠʪ ʜʝ ʻ ʤʝʜʽʘ ʨʝʩʫʨʩʠ, ʥʘʡʯʘʩʪʽʰʽ ʚʽʜʚʽʜʫʚʘʥʽ ʰʣʷʭʠ, ʚʩʝ ʮʝ ʤʦʞʥʘ ʽ ʧʦʪʨʽʙʥʦ ʢʝʰʫʚʘʪʠ, ʥʝ 

ʟʘʙʫʚʘʶʯʠ ʧʨʦ ʽʥʚʘʣʽʜʘʮʽʶ (ʦʥʦʚʣʝʥʥʷ) ʢʝʰʫ ʰʣʷʭʦʤ ʡʦʛʦ ʩʢʠʜʘʥʥʷ. ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʢʝʰʫʚʘʪʠ 
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ʟʘʧʠʪʠ ʡ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʫ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʢʦʤʧʨʝʩʽʶ, ʜʦʜʘʚʘʪʠ ʘʢʩʝʣʝʨʘʪʦʨ ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʦʮʝʩʦʨ, ʧʨʠʰʚʠʜʰʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʙʘʟʠ ʜʘʥʠʭ ʻ ʪʘʢʦʞ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. Moodle ʚʠʢʦʨʠʩʪʦʚʫʻ MySQL ʨʝʣʷʮʽʡʥʫ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʫ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʚʝʜʝʪʴʩʷ ʦʧʪʠʤʽʟʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ǒ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʪʝʨʫ RDS (read and write) ʟ ʜʚʦʤʘ ʩʝʨʚʝʨʘʤʠ ʜʣʷ ʦʧʝʨʘʮʽʡ ʯʠʪʘʥʥʷ 

ʪʘ ʟʘʧʠʩʫ, ʘʙʦ Aurora Serverless, ʪʝʭʥʦʣʦʛʽʶ ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ; 

ǒ ʦʧʪʠʤʽʟʘʮʽʷ ʪʘʙʣʠʮʴ ʙʘʟʠ ʜʘʥʠʭ Moodle; 

ǒ ʦʧʪʠʤʽʟʘʮʽʷ ʢʦʥʬʽʛʫʨʘʮʽʾ PHP ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʙʝʢʝʥʜʫ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʤʠ ʦʪʨʠʤʫʻʤʦ ʥʘʙʘʛʘʪʦ ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʽʞ  

Moodle ʧʨʦʧʦʥʫʻ ʥʘʤ ʥʘ ʧʦʯʘʪʢʫ ʩʚʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ, ʥʘʜʘʻʤʦ ʟʤʦʛʫ ʪʠʩʷʯʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʽ ʢʦʤʬʦʨʪʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʥʘʚʯʘʣʴʥʠʤ ʧʦʨʪʘʣʦʤ ʽ ʥʘʡʛʦʣʦʚʥʽʰʝ, ʜʘʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʰʽ ʤʽʢʨʦʩʝʨʚʽʩʠ AWS ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʦʚʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʨʪʘʣʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. docs.aws.amazon.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʘʤʘʟʦʥ ʚʝʙ ʩʝʨʚʽʩʽʚò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://aws.amazon.com/ 

2. registry.terraform.io [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc hashicorp company 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʜʣʷ ʢʣʘʫʜ ʧʨʦʚʘʡʜʝʨʽʚò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://registry.terraform.io/providers/hashicorp/aws/latest  

3. locust.io [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc ʦʧʝʥʩʦʨʩ ʜʣʷ ʪʝʩʪʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://docs.locust.io/en/stable/ 

4. docs.moodle.org [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʆʬʽʮʽʡʥʠʡ ʨʝʩʫʨc ʥʘʚʯʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʤʫʜʣò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://docs.moodle.org/  
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɸʐʀʅʅʆɻʆ ɿʆʈʋ ɺ ʉʋʏɸʉʅɯʁ ɸɻʈʆʇʈʆʄʀʉʃʆɺʆʉʊɯ 

ʂʘʯʤʘʨʩʴʢʠʡ ʆ. ɯ. 

 

ʋ ʟʚôʷʟʢʫ ʟʽ ʩʪʨʽʤʢʠʤ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʾʞʽ. 

ʎʝ ʩʧʦʥʫʢʘʻ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʾ ʛʘʣʫʟʽ. ɸʛʨʦʧʨʦʤʠʩʣʦʚʽʩʪʴ, 

ʷʢ ʚʩʽ ʛʘʣʫʟʽ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ ʚʩʝ ʙʽʣʴʰʝ ʦʮʠʬʨʦʚʫʻʪʴʩʷ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʫʻʪʴʩʷ, ʱʦ ʩʧʨʦʱʫʻ ʷʢ 

ʨʦʙʦʪʫ ʽʟ ʚʨʦʞʘʻʤ, ʪʘʢ ʽ ʜʦʟʚʦʣʷʻ ʫ ʜʘʣʝʢʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʟʘʦʱʘʜʞʫʚʘʪʠ ʢʦʰʪʠ ʥʘ ʨʦʙʦʯʽʡ ʩʠʣʽ. 

ɿʥʘʯʥʫ, ʷʢʱʦ ʥʝ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʚʽʜʽʛʨʘʣʠ ʨʦʟʨʦʙʢʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʰʪʫʯʥʦʤʫ 

ʽʥʪʝʣʝʢʪʽ(ʐɯ), ʷʢʠʡ ʻ ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʫ ʨʦʟʚôʷʟʢʫ ʨʽʟʥʠʭ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʜʘʯ, ʙʦ ʟʜʘʪʝʥ ʜʦ ʩʘʤʦʦʩʚʽʪʠ ʪʘ ʜʽʻ ʟʘ ʧʨʠʥʮʠʧʦʤ, ʷʢʠʡ ʩʭʦʞʠʡ ʥʘ ʣʶʜʩʴʢʝ ʤʠʩʣʝʥʥʷ.  

ʆʢʨʝʤʦ ʚʘʨʪʦ ʟʛʘʜʘʪʠ ʧʨʦ ʤʘʰʠʥʥʠʡ ʟʽʨ ï ʨʽʟʥʦʚʠʜ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʤʝʪʦʶ ʷʢʦʛʦ ʻ 

ʘʥʘʣʽʟ ʪʘ ʦʙʨʦʙʢʘ ʨʝʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘʢ, ʷʢ ʮʝ ʙʠ ʟʜʽʡʩʥʶʚʘʣʦ ʣʶʜʩʴʢʝ ʦʢʦ. ɺ ʧʦʻʜʥʘʥʥʽ ʽʟ 

ʩʫʯʘʩʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʝʣʝʢʪʨʦʥʽʢʠ, ʪʘʢʠʭ ʷʢ ʚʠʩʦʢʦʪʦʯʥʽ ʢʘʤʝʨʠ, 

ʩʚʽʪʣʦʜʽʦʜʥʽ ʝʣʝʤʝʥʪʠ, ʙʘʛʘʪʦʷʜʝʨʥʽ ʧʨʦʮʝʩʦʨʠ, ʜʨʦʥʠ ʪʦʱʦ, ʤʘʰʠʥʥʠʡ ʟʽʨ ʟʜʘʪʝʥ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʣʽʧʰʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ ʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʘʰʠʥʥʦʤʫ ʟʦʨʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʙʘʛʘʪʴʦʭ ʝʣʝʤʝʥʪʽʚ, ʘʜʞʝ ʤʝʭʘʥʽʟʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʢʨʦʢʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʟʣʘʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʩʢʣʘʜʥʠʢʽʚ. ʈʫʭʦʤʠʡ ʧʨʠʩʪʨʽʡ(ʜʨʦʥ ʘʙʦ ʨʦʙʦʪ) ʦʙʣʘʜʥʘʥʠʡ 

ʢʘʤʝʨʦʶ, ʱʦ ʘʥʘʣʽʟʫʻ ʧʨʝʜʤʝʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ, 

ʩʠʩʪʝʤʘ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʘʙʦ ʩʧʦʚʽʱʝʥʥʷ ʬʝʨʤʝʨʘ ʪʘ ʩʭʦʚʠʱʝ ʜʘʥʠʭ(ʣʦʢʘʣʴʥʠʡ ʩʝʨʚʝʨ ʘʙʦ 

ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ). ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʢʘʤʝʨʠ: RGB-ʢʘʤʝʨʠ, ʯʦʨʥʦ-ʙʽʣʽ, ʩʧʝʢʪʨʘʣʴʥʽ, ʪʝʧʣʦʚʽ(ʽʥʬʨʘʯʝʨʚʦʥʽ). ɺʠʙʽʨ ʢʘʤʝʨʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʽʟʥʠʭ ʦʙʩʪʘʚʠʥ, ʘ ʪʘʢʦʞ ʪʦʛʦ, ʷʢʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚʠʙʨʘʥʠʡ. ʄʘʰʠʥʥʠʡ 

ʟʽʨ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ, ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ R-CNN, Fast-RCNN, Faster-RCNN, YOLO ʨʽʟʥʠʭ ʚʝʨʩʽʡ.  

ɺʝʣʠʢʽ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʦʢʨʝʤʽ ʬʝʨʤʝʨʠ ʧʦʧʨʠ ʙʽʣʴʰʽ ʦʙôʻʤʠ ʚʨʦʞʘʶ, ʥʽʞ ʚ ʤʘʣʠʭ ʯʠ 

ʩʝʨʝʜʥʽʭ ʬʝʨʤʝʨʽʚ ʩʪʠʢʘʶʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʧʨʘʮʶʚʘʪʠ ʥʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʻ ʜʦʩʠʪʴ ʟʘʪʨʘʪʥʦ, ʘ 

ʜʝʢʦʣʠ ʥʘʚʽʪʴ ʡ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʗʢʱʦ ʬʝʨʤʝʨ ʥʝʚʝʣʠʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʻ ʟʤʦʛʫ ʩʘʤʦʩʪʽʡʥʦ ʯʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʡʤʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ ʦʙʨʦʙʣʷʪʠ ʩʚʦʶ ʜʽʣʷʥʢʫ, ʪʦ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʥʘ 

ʧʦʣʷʭ ʯʠ ʚ ʩʘʜʘʭ ʧʣʦʱʝʶ ʚ ʜʝʩʷʪʢʠ, ʘ ʪʦ ʡ ʩʦʪʥʽ ʯʠ ʪʠʩʷʯʽ ʛʝʢʪʘʨʽʚ ʦʙʨʦʙʢʘ ʚʠʤʘʛʘʻ ʟʘʣʫʯʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʦʯʠʭ ʨʫʢ, ʯʘʩʫ ʪʘ ʢʦʰʪʽʚ. ʊʦʤʫ ʚʝʣʠʢʽ ʘʛʨʦʢʦʤʧʣʝʢʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʨʦʥʠ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ.  

ɯʟʨʘʾʣʴʩʴʢʘ ʢʦʤʧʘʥʽʷ Taranis ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʽʜʦʤʽʰʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻ 

ʤʘʰʠʥʥʠʡ ʟʽʨ ʫ ʩʚʦʾʡ ʧʨʦʜʫʢʮʽʾ(ʟʜʝʙʽʣʴʰʦʛʦ ʜʨʦʥʠ) ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʦʤʧʘʥʽʷ ʟʘʩʥʦʚʘʥʘ ʚ 2015, ʘ ʚ 2020 ʚʽʜʢʨʠʣʘ ʩʚʦʾ ʦʬʽʩʠ ʚ ʉʐɸ ʪʘ ɹʨʘʟʠʣʽʾ. ʉʪʘʥʦʤ ʥʘ 2022 ʨʽʢ 

ʜʨʦʥʠ ʢʦʤʧʘʥʽʾ Taranis ʧʨʘʮʶʚʘʣʠ ʥʘ ʧʣʦʱʽ 1.2 ʤʣʥ ʛʝʢʪʘʨʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʟʝʤʣʽ 

ʩʫʤʘʨʥʦ. 

ʊʝʭʥʦʣʦʛʽʷ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʜʦʧʦʤʘʛʘʻ ʫ ʨʦʟʚôʷʟʢʫ ʧʨʦʙʣʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʭʚʦʨʦʙʘʤʠ, 

ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʙʫʨôʷʥʘʤʠ ʩʝʨʝʜ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ. ɺʘʞʣʠʚʦ ʚʠʷʚʠʪʠ ʪʘʢʫ ʧʨʦʙʣʝʤʫ ʥʘ ʨʘʥʥʴʦʤʫ 

ʝʪʘʧʽ ʾʾ ʧʦʷʚʠ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʢʩʠʯʥʠʭ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʘʩʦʙʽʚ 

ʜʣʷ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʦʤ. ʎʝ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʥʘʧʨʷʤʫ ʚʧʣʠʥʝ ʥʘ ʷʢʽʩʪʴ ʪʘ ʦʙôʻʤ ʟʽʙʨʘʥʦʛʦ 

ʚʨʦʞʘʶ. ɿʘ ʩʭʦʞʠʤ ʧʨʠʥʮʠʧʦʤ ʟʜʽʡʩʥʶʶʪʴʩʷ ʪʘʢʦʞ:  

ʧʣʘʥʫʚʘʥʥʷ ʧʦʣʠʚʫ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʧʦʣʷ ʥʘ 

ʧʨʝʜʤʝʪ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʪʘ ʨʦʩʣʠʥ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʜʘʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʙôʻʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʦʱʘʜʞʫʚʘʪʠ ʾʾ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ ʨʽʩʪ ʨʦʩʣʠʥ. 

ʟʙʽʨ ʜʘʥʠʭ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʜʦʙʨʠʚ: ʤʘʰʠʥʥʠʡ ʟʽʨ ʦʙʨʦʙʣʷʻ ʟʦʙʨʘʞʝʥʥʷ ʧʦʣʷ, ʘʥʘʣʽʟʫʶʯʠ 

ʩʪʘʥ ʨʦʩʣʠʥ ʪʘ ʧʣʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʚʠʚʦʜʠʪʴʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʦʙôʻʤ 

ʜʦʙʨʠʚ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʜʽʣʷʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʷʢ ʟʘʦʱʘʜʠʪʠ ʜʦʙʨʠʚʘ, ʪʘʢ ʫʥʠʢʥʫʪʠ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘʜʤʽʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʠʚ ʥʘ ˇʨʫʥʪ. 
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ʄʘʰʠʥʥʠʡ ʟʽʨ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽ ʚ ʪʚʘʨʠʥʥʠʮʪʚʽ, ʘ ʢʦʥʢʨʝʪʥʦ - ʫ ʩʚʠʥʘʨʩʪʚʽ. ʋ ʮʽʡ ʛʘʣʫʟʽ ʽʩʥʫʻ 

ʧʨʦʙʣʝʤʘ ʟʚʘʞʫʚʘʥʥʷ ʩʚʠʥʝʡ, ʱʦ ʻ ʩʪʨʝʩʦʤ ʜʣʷ ʪʚʘʨʠʥʠ. ɹʫʜʴ-ʷʢʠʡ ʩʪʨʝʩ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʚʘʛʫ ʪʚʘʨʠʥ, ʾʭʥʶ ʛʦʨʤʦʥʘʣʴʥʫ ʩʢʣʘʜʦʚʫ, ʱʦ ʫ ʧʽʜʩʫʤʢʫ ʧʦʛʽʨʰʫʻ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. ɼʣʷ 

ʨʦʟʚôʷʟʢʫ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʦʩʥʦʚʽ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ, ʱʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʘʙʘʨʠʪʽʚ ʩʚʠʥʽ ʘʥʘʣʽʟʫʻ ʾʾ ʚʘʛʫ ʧʨʦʪʷʛʦʤ ʯʘʩʫ, ʽ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʧʣʘʥ ʭʘʨʯʫʚʘʥʥʷ ʜʣʷ ʪʚʘʨʠʥʠ, ʱʦʙ ʥʝ ʧʝʨʝʛʦʜʫʚʘʪʠ ʾʾ.  
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ʋɼʂ 004.42 

ɸʅɸʃɯɿ ʇʈʆʎɽʉɯɺ ʆɹʃɯʂʋ ʗʂʆʉʊɯ ʇʈʆɼʋʂʎɯɰ, ɸʅɸʃɯɿʋ ʇʈʆɼɸɾɯɺ ʊɸ 

ɿɸʇɸʉɯɺ ɺ ɸɻʈʆʇɯɼʇʈʀɭʄʉʊɺɯ ʊɸ ɰʍ ʎʀʌʈʆɺɯɿɸʎɯʗ 

ʂʨʘʚʯʝʥʢʦ ʆ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

 

ɸʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʦʙʣʽʢʫ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘʥʘʣʽʟʫ ʧʨʦʜʘʞʽʚ ʪʘ ʟʘʧʘʩʽʚ ʚ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʽ ʻ 

ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɯʩʥʫʻ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʯʠʥ ʯʦʤʫ ʮʽ ʧʨʦʮʝʩʠ ʻ ʚʘʞʣʠʚʠʤʠ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʟ ʥʠʭ[1]: 

¶ ɸʥʘʣʽʟ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʽ ʚʠʧʨʘʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʫ ʚʠʨʦʙʥʠʯʦʤʫ 
ʧʨʦʮʝʩʽ. ʎʝ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʪʘ ʨʠʟʠʢʫʻ 

ʚʪʨʘʪʘʤʠ. 

¶ ɸʥʘʣʽʟ ʧʨʦʜʘʞʽʚ ʽ ʟʘʧʘʩʽʚ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 
ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʴʦʛʦ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʨʠʥʢʫ ʪʘ ʜʝʬʽʮʠʪʫ 

ʧʨʦʜʫʢʮʽʾ. 

¶ ɸʥʘʣʽʟ ʮʠʭ ʧʨʦʮʝʩʽʚ ʜʦʧʦʤʘʛʘʻ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ, ʪʘʢʽ ʷʢ ʧʨʘʮʷ, 

ʦʙʣʘʜʥʘʥʥʷ, ʧʘʣʠʚʦ ʪʘ ʽʥʰʝ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ. 

¶ ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʧʦʤʘʛʘʻ ʫʧʨʘʚʣʽʥʮʷʤ ʧʨʠʡʤʘʪʠ 
ʨʽʰʝʥʥʷ ʟ ʧʨʠʚʦʜʫ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʙʶʜʞʝʪʫʚʘʥʥʷ ʪʘ ʽʥʚʝʩʪʠʮʽʡ. 

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʜʦʧʦʤʘʛʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʥʜʘʨʪʠ ʷʢʦʩʪʽ ʪʘ 
ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʾʭ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʆʩʢʽʣʴʢʠ ʋʢʨʘʾʥʘ, ʷʢ ʜʦ ʚʽʡʥʠ ʪʘʢ ʽ ʧʽʩʣʷ ʻ ʘʛʨʘʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʶ ʜʝʨʞʘʚʦʶ ʫ ʚʥʫʪʨʽʰʥʽʡ 

ʝʢʦʥʦʤʽʮʽ ʪʘ ʝʢʩʧʦʨʪʽ, ʦʩʢʽʣʴʢʠ ʧʠʪʦʤʘ ʚʘʛʘ ʚʠʨʦʙʣʝʥʦʾ ʪʘ  ʝʢʩʧʦʨʪʦʚʘʥʦʾ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ 

ʽʥʰʽ ʢʨʘʾʥʠ ʻ ʥʘʡʚʠʱʦʶ, ʪʦ ʜʘʥʽ ʧʨʦʮʝʩʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʻ ʚʢʨʘʡ 

ʚʘʞʣʠʚʠʤʠ[2]. ɸ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʨʦʜʞʫʻ ʱʝ ʦʜʠʥ ʚʠʢʣʠʢ ʷʢ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘʢ ʽ ʜʦ ʜʝʨʞʘʚʠ 

ï ʮʠʬʨʦʚʽʟʘʮʽʷ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʎʠʬʨʦʚʽ ʨʽʰʝʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʦʢʨʘʱʠʪʠ ʫʧʨʘʚʣʽʥʥʷ, ʟʙʽʣʴʰʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ. ʇʨʦʪʝ ʚʘʞʣʠʚʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʽʩʥʫʶʪʴ ʚʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʜʦʩʪʫʧʥʽʩʪʶ ʜʦ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦ ʥʘ ʤʝʥʰʠʭ ʬʝʨʤʘʭ ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚ ʘʛʨʘʨʥʠʭ ʨʘʡʦʥʘʭ ʧʽʜ ʦʢʫʧʘʮʽʻʶ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ[3]: 

¶ ʎʠʬʨʦʚʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʦʣʝʛʰʫʻ ʾʭ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ 
ʦʧʪʠʤʽʟʘʮʽʶ. 

¶ ɽʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʨʠ ʟʙʦʨʽ ʪʘ ʦʙʨʦʙʮʽ ʜʘʥʠʭ. 

¶ ɼʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʽʚ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʨʽʟʥʠʤʠ ʚʽʜʜʽʣʘʤʠ ʪʘ ʢʝʨʽʚʥʠʮʪʚʦʤ. 

¶ ʎʠʬʨʦʚʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 
ʧʨʠʡʥʷʪʪʷ ʜʽʻʚʠʭ ʨʽʰʝʥʴ. 

¶ ʎʠʬʨʦʚʽ ʜʘʥʽ ʣʝʛʰʝ ʟʙʝʨʽʛʘʪʠ ʪʘ ʘʨʭʽʚʫʚʘʪʠ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʘʫʜʠʪʫ. 

ʋʢʨʘʾʥʘ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʣʘ ʮʠʬʨʦʚʽ ʽʥʽʮʽʘʪʠʚʠ ʚ ʩʬʝʨʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʢʣʶʯʘʶʯʠ 

ʦʙʣʽʢ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘʥʘʣʽʟ ʧʨʦʜʘʞʽʚ ʪʘ ʟʘʧʘʩʽʚ ʥʘ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʪʘ ʧʨʦʜʦʚʞʫʻ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭ ʚ ʧʝʨʽʦʜ ʚʽʡʥʠ. ʄʦʞʥʘ ʥʘʟʚʘʪʠ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ 

ʘʛʨʦʙʽʟʥʝʩʽ, ʨʦʟʨʦʙʣʝʥʽ ʫʨʷʜʦʤ ʪʘ ʧʽʜʧʨʠʻʤʮʷʤʠ: 

¶ ɽʣʝʢʪʨʦʥʥʠʡ ʦʙʣʽʢ ʪʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʦʙʣʽʢʫ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ 
ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʙʘʛʘʪʦ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚ ʚ ʋʢʨʘʾʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢʪʨʦʥʥʽ ʩʠʩʪʝʤʠ 

ʦʙʣʽʢʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʪʦʯʥʠʡ ʦʙʣʽʢ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʦʩʪʽ ʟʽʙʨʘʥʦʛʦ ʫʨʦʞʘʶ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

¶ ɸʥʘʣʽʪʠʢʘ ʧʨʦʜʘʞʽʚ ʽ ʟʘʧʘʩʽʚ. ɺʠʨʦʙʥʠʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʜʘʞʽʚ ʽ ʟʘʧʘʩʽʚ. ʎʽ ʩʠʩʪʝʤʠ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʘʪʠ 
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ʧʦʧʠʪ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʚʠʟʥʘʯʘʪʠ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʽ ʨʠʥʢʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ 

ʟʘʧʘʩʘʤʠ. 

¶ ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ). ɺ ʋʢʨʘʾʥʽ ʨʝʘʣʽʟʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 
ʚʝʣʠʢʠʭ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʘʛʨʦʭʦʣʜʠʥʛʘʭ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʯʫʪʥʽ ʦʙʩʷʛʠ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʨʦʩʣʠʥʥʽʩʪʴ ʪʘ ʨʦʟʚʠʚʘʪʠ ʪʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ. 

¶ ɼʦʜʘʪʢʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ. ɺ ʋʢʨʘʾʥʽ ʻ ʧʦʰʠʨʝʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʜʦʜʘʪʢʽʚ ʪʘ 
ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʚ ʫʧʨʘʚʣʽʥʥʽ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʚʢʣʶʯʘʶʯʠ 

ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʙʣʽʢ ʚʠʪʨʘʪ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʚʨʦʞʘʶ. 

¶ ɽʣʝʢʪʨʦʥʥʽ ʪʦʨʛʦʚʝʣʴʥʽ ʧʣʘʪʬʦʨʤʠ. ɺ ʋʢʨʘʾʥʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʝʣʝʢʪʨʦʥʥʽ ʨʠʥʢʠ ʪʘ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʨʦʜʘʞʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʬʝʨʤʝʨʘʤ 

ʟʥʘʭʦʜʠʪʠ ʢʣʽʻʥʪʽʚ ʪʘ ʨʠʥʢʠ ʜʣʷ ʾʭʥʴʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʆʪʞʝ, ʟʘ ʧʝʨʽʦʜ ʜʦ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ, ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦ ʢʨʦʢʽʚ, ʷʢʽ ʙʫʣʠ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ, ʚʝʜʝʥʥʷʤ ʦʙʣʽʢʫ ʚʠʪʨʘʪ ʪʘ ʘʥʘʣʽʟʫ 

ʬʽʥʘʥʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʢʣʶʯʥʦ ʟ ʮʠʬʨʦʚʽʟʘʮʽʻʶ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʭʦʯ ʽ ʚʽʡʩʴʢʦʚʽ ʜʽʾ 

ʧʨʠʟʫʧʠʥʠʣʠ ʮʝʡ ʧʨʦʮʝʩ, ʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʩʝ ʦʜʥʦ ʟʘʣʠʰʘʻʪʴʩʷ 

ʚʽʜʯʫʪʥʠʤ.  
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ʋɼʂ 004.9:631.559:633 

ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ɼʆʂʋʄɽʅʊʆʆɹɯɻʋ ʅɸ ʉɯʃʔʉʔʂʆʄʋ 

ʇɯɼʇʈʀɭʄʉʊɺɯ 

ʂʦʧʠʣ ɼ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʩʪʝʨʘ ʆ. ʄ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟʘʚʞʜʠ ʚʽʜʽʛʨʘʚʘʣʦ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʮʽ 

ʋʢʨʘʾʥʠ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʅʝʚʽʜ'ʻʤʥʦʶ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʽʥʜʫʩʪʨʽʘʣʽʟʦʚʘʥʽʩʪʴ ʢʨʘʾʥʠ ʥʘʤʘʛʘʻʪʴʩʷ ʚʜʘʪʠʩʷ ʚ ʨʦʟʚʠʪʦʢ ʘʛʨʘʨʥʦʾ ʛʘʣʫʟʽ, ʦʩʢʽʣʴʢʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʦʙʽ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʽ ʩʠʨʦʚʠʥʠ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʦʶ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʢʨʘʾʥʠ. 

ɸʛʨʘʨʥʘ ʩʬʝʨʘ - ʮʝ ʝʢʦʥʦʤʽʯʥʠʡ ʩʝʛʤʝʥʪ, ʷʢʠʡ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʽʛʨʘʻ ʢʨʠʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ɺʦʥʘ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ ʪʘ ʤʘʻ ʩʪʨʘʪʝʛʽʯʥʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ ʽ ʩʠʨʦʚʠʥʦʶ ʥʘʮʽʾ. ʇʨʘʮʶʚʘʪʠ ʚ ʘʛʨʘʨʥʦʤʫ 

ʩʝʢʪʦʨʽ - ʮʝ ʚʠʢʣʠʢ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʦʩʦʙʠʩʪʦʩʪʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʪʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʥʘʥʴ. ʋ ʮʽʡ ʛʘʣʫʟʽ ʟʘʜʽʷʥʽ ʤʽʣʴʡʦʥʠ ʬʘʭʽʚʮʽʚ, ʚʢʣʶʯʘʶʯʠ ʘʛʨʦʥʦʤʽʚ, 

ʘʛʨʦʽʥʞʝʥʝʨʽʚ, ʝʢʦʥʦʤʽʩʪʽʚ, ʙʫʭʛʘʣʪʝʨʽʚ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʨʦʬʝʩʽʦʥʘʣʽʚ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʾʭʥʽʡ 

ʩʧʽʣʴʥʽʡ ʧʨʘʮʽ ʚʜʘʣʦʩʷ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ ʣʠʰʝ ʚʣʘʩʥʫ ʢʨʘʾʥʫ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ, ʘʣʝ ʡ 

ʚʠʚʦʟʠʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ ʟʘ ʢʦʨʜʦʥ. 

ʉʫʯʘʩʥʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʚʜʷʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʩʠʩʪʝʤʘʤ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʦʛʨʘʤʽʩʪʠ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʙʦʨʫ ʚʨʦʞʘʶ, ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ.   

ɺʘʞʣʠʚʽʩʪʴ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʚʽʨʮʽ ʧʨʠʜʘʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʄʠ 

ʜʦʩʣʽʜʞʫʻʤʦ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʽ ʚʠʙʽʨ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʮʽʻʾ ʛʘʣʫʟʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘ 

ʩʽʣʴʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʩʧʨʠʷʪʠʤʝ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ 

ʜʦʢʫʤʝʥʪʽʚ, ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʟʘʩʦʙʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ 

ʩʽʣʴʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʭʦʜʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ 

ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʽʥʰʽ ʧʫʙʣʽʢʘʮʽʾ, ʜʣʷ 

ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʻ ʦʬʽʮʽʡʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʞʝʨʝʣʘ ʋʢʨʘʾʥʠ, ʚʦʥʠ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʩʠʩʪʝʤʽ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʽʧʦʪʝʟ, ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʦʙʯʠʩʣʝʥʥʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʪʠʧʦʚʽ ʟʘʜʘʯʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘ ʯʘʩ ʾʭ ʚʠʢʦʥʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʽʥʰʦʾ ʩʠʩʪʝʤʠ, ʦʢʨʝʤʦ ʚʠʟʥʘʯʝʥʦ ʣʽʢʚʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʫʢʫʧʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʨʝʣʷʮʽʡʥʠʭ, ʥʝ-ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʬʨʦʥʪ-ʨʦʟʨʦʙʢʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʘʥʘʣʽʪʠʯʥʠʡ ʜʽʷʣʴʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʙʘʟ ʜʘʥʠʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘ ʩʽʣʴʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʥʠʭ ʪʘ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʩʧʝʢʪʠ ʽ ʥʘʜʘʶʪʴ ʘʥʘʣʽʟʠ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʪʘʢʠʤ ʢʣʶʯʝʚʠʤ ʘʩʧʝʢʪʘʤ  

ʤʦʞʥʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʢʦʥʪʨʦʣʴ ʮʽʥ ʥʘ ʨʠʥʢʫ: ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʮʽʥʠ ʥʘ ʘʛʨʘʨʥʽ ʪʦʚʘʨʠ 

ʪʘ ʧʦʩʣʫʛʠ. ʊʘʢʦʞ ʤʦʞʣʠʚʦ ʚʝʩʪʠ ʦʙʣʽʢ ʜʽʣʷʥʦʢ: ʨʝʻʩʪʨʘʮʽʷ ʜʽʣʷʥʦʢ, ʚʝʜʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʘʢʪʠʚʽʚ. 

ʊʘ ʪʢʦʞ ʟʘʙʝʟʧʝʯʝʝʥʷ ʘʥʘʣʽʪʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦ ʜʽʣʷʥʢʘʤ ʎʷ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʧʨʦ 
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ʧʦʛʦʜʫ, ʧʦʢʘʟʥʠʢʠ ˇʨʫʥʪʫ , ʪʠʧʠ ˇʨʫʥʪʽʚ, ʪʠʧʠ ʨʦʩʣʠʥ, ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʫ 

ʱʦʜʦ ʚʨʦʞʘʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʩʠʩʪʝʤʫ, ʷʢʘ ʟʜʘʪʥʘ ʥʘʜʘʚʘʪʠ ʪʦʯʥʽ ʪʘ ʥʘʜʽʡʥʽ 

ʧʨʦʛʥʦʟʠ, ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ , ʮʝ ʧʦʚʠʥʥʦ ʧʦʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʠʩʥʦʚʢʠ. ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʪʘ  ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʫ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘ ʩʽʣʴʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ .  ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ 

ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʟ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ ʩʽʣʴʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʎʷ 

ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʥʘ 

ʩʽʣʴʩʴʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʧʦʢʨʘʱʝʥʥʽ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʟ ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ïʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://www.ukrstat.gov.ua/ 
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ʋɼʂ 004.415.538 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʊɽʍʅʆʃʆɻɯʗ ɺʀɹʆʈʋ ʆʇʊʀʄɸʃʔʅʀʍ ʂʆʅʌɯɻʋʈɸʎɯʁ 

ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʊɽʉʊʋɺɸʅʅʗ ɹɸɻɸʊʆʂʆʄʇʆʅɽʅʊʅʀʍ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ 

ʂʦʭʘʥ ʂ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

 

ʆʜʥʽʻʶ ʟ ʦʧʮʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ  ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʻ ʪʝʩʪʫʚʘʥʥʷ ʟʥʽʤʢʘʤʠ, ʮʝ ʜʫʞʝ ʢʦʨʠʩʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʢʦʣʠ ʚʠ ʭʦʯʝʪʝ ʧʝʨʝʢʦʥʘʪʠʩʴ, ʱʦ 

ʚʘʰ ʽʥʪʝʨʬʝʡʩ ʥʝ ʟʤʽʥʠʚʩʷ ʥʝʩʧʦʜʽʚʘʥʦ. 

ʊʠʧʦʚʠʡ ʪʝʩʪʦʚʠʡ ʢʝʡʩ, ʮʝ ʟʨʦʙʠʪʠ ʝʪʘʣʦʥʥʠʡ ʟʥʽʤʦʢ ʢʦʤʧʦʥʝʥʪʘ, ʧʨʦʚʝʩʪʠ ʟʤʽʥʠ ʫ ʮʴʦʤʫ 

ʢʦʤʧʦʥʝʥʪʽ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʨʦʙʠʪʠ ʟʥʽʤʦʢ ʧʽʩʣʷ ʮʠʭ ʟʤʽʥ, ʘ ʧʦʪʽʤ ʧʦʨʽʚʥʷʪʠ ʡʦʛʦ ʟ 

ʝʪʘʣʦʥʥʠʤ ʬʘʡʣʦʤ ʟʥʽʤʢʘ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʦʨʷʜ ʽʟ ʪʝʩʪʦʤ. ʊʝʩʪ ʥʝ ʚʜʘʩʪʴʩʷ, ʷʢʱʦ ʜʚʘ ʟʥʽʤʢʠ ʥʝ 

ʟʙʽʛʘʶʪʴʩʷ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʤʽʥʘ ʘʙʦ ʥʝʩʧʦʜʽʚʘʥʘ, ʘʙʦ ʝʪʘʣʦʥʥʠʡ ʟʥʽʤʦʢ ʧʦʪʨʽʙʥʦ ʦʥʦʚʠʪʠ ʜʦ 

ʥʦʚʦʾ ʚʝʨʩʽʾ ʢʦʤʧʦʥʝʥʪʘ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʱʦ ʟʤʽʥʠ ʩʠʣʴʥʦ ʟʤʽʥʶʶʪʴ ʢʦʤʧʦʥʝʥʪ. 

ʊʘʢʽ ʪʝʩʪʠ ʟʘʧʦʙʽʛʘʶʪʴ ʨʝʛʨʝʩʽʾ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʧʦʪʦʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʠ ʯʠ 

ʢʦʤʧʦʥʝʥʪʘ ʽʟ ʟʙʝʨʝʞʝʥʠʤʠ ñʝʪʘʣʦʥʥʠʤʠò ʟʥʘʯʝʥʥʷʤʠ ʜʣʷ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʄʦʤʝʥʪʘʣʴʥʽ 

ʪʝʩʪʠ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʤʦʜʫʣʴʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ[1]. ʍʦʯʘ ʥʘ ʦʩʥʦʚʽ ʮʠʭ 

ʪʝʩʪʽʚ, ʪʝʩʪʫʚʘʣʴʥʠʢʠ ʨʦʙʣʷʪʴ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʧʨʘʚʠʣʴʥʫ ʧʦʚʝʜʽʥʢʫ ʧʨʦʛʨʘʤʠ, ʪʝʩʪʠ ʟʥʽʤʢʘʤʠ 

ʣʠʰʝ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʪʝʧʝʨ ʪʘʢʠʡ ʩʘʤʠʡ, ʷʢ ʚʠʭʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʘʥʽʰʝ, ʘʣʝ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʮʝ ʥʽʯʦʛʦ ʥʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʯʠ ʙʫʣʘ ʧʦʚʝʜʽʥʢʘ ʟʘʣʠʰʠʣʘʩʴ ʧʨʘʚʠʣʴʥʦʶ 

ʧʽʩʣʷ ʟʤʽʥ. 

ʍʦʯʘ ʪʝʩʪʠ ʤʦʤʝʥʪʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʣʝʛʰʝ ʧʠʩʘʪʠ ʪʘ ʦʥʦʚʣʶʚʘʪʠ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʤʦʜʫʣʴʥʽ 

ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʝʩʪʠ, ʽ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʨʝʛʨʝʩʽʷʤ ʫ ʧʨʦʛʨʘʤʽ, ʚʦʥʠ ʤʘʶʪʴ ʢʽʣʴʢʘ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʜʦʣʽʢʽʚ. 

ɯʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʨʦʙʠʪʴ ʾʭ ʜʫʞʝ ʥʝʩʪʘʙʽʣʴʥʠʤʠ. ɹʫʜʴ-ʷʢʽ ʟʤʽʥʠ, ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʽ ʯʘʩʪʠʥʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʤʦʞʫʪʴ 

ʩʧʨʠʯʠʥʠʪʠ ʥʝʚʜʘʣʽ ʟʥʽʤʢʠ[2]. ʇʦʪʽʤ ʨʦʟʨʦʙʥʠʢʠ ʧʦʚʠʥʥʽ ʚʨʫʯʥʫ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʚʩʝ ʚʩʝ ʧʨʘʮʶʻ 

ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʪʘ ʦʥʦʚʠʪʠ ʟʥʽʤʢʠ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʽʥʰʦʾ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʙʣʝʤʠ ʟ ʪʝʩʪʘʤʠ ʟʥʽʤʢʘʤʠ, ʚʦʥʠ ʥʘʩʧʨʘʚʜʽ ʥʽʯʦʛʦ 

ʥʝ ʢʘʞʫʪʴ ʧʨʦ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʣʠʰʝ ʪʝ, ʱʦ ʚʽʥ ʥʝ ʧʦʚʠʥʝʥ ʟʤʽʥʶʚʘʪʠʩʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʤʦʜʫʣʴʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ, ʪʝʩʪʠ ʤʦʤʝʥʪʘʣʴʥʠʭ ʟʥʽʤʢʽʚ ʥʝ ʤʽʩʪʷʪʴ ʧʨʷʤʠʭ, ʪʦʯʥʠʭ 

ʪʚʝʨʜʞʝʥʴ ʯʠ ʦʯʽʢʫʚʘʥʥʷ ʧʨʦ ʪʝ ʷʢ ʩʠʩʪʝʤʘ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ. ʈʦʟʨʦʙʥʠʢ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʚʨʫʯʥʫ 

ʧʝʨʝʚʽʨʠʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ, ʟʘʜʦʚʦʣʴʥʷʻ ʝʪʘʣʦʥʥʠʡ ʟʥʽʤʦʢ, ʤʦʞʝ ʟʽʪʢʥʫʪʠʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ, 

ʢʦʣʠ ʥʝʚʜʘʣʠʡ ʪʝʩʪ ʩʪʦʩʫʻʪʴʩʷ ʪʽʻʾ ʯʘʩʪʠʥʠ ʧʨʦʛʨʘʤʠ, ʟ ʷʢʦʶ ʚʽʥ ʥʝ ʟʥʘʡʦʤʠʡ, ʦʩʢʽʣʴʢʠ ʪʝʩʪ 

ʟʥʽʤʢʘʤʠ ʥʝ ʚʢʘʟʫʻ, ʷʢʽ ʯʘʩʪʠʥʠ ʨʝʟʫʣʴʪʘʪʫ ʻ ʚʘʞʣʠʚʠʤʠ. 

ɿʥʽʤʢʠ ʪʝʩʪʽʚ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʥʝ ʜʫʞʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʚʤʽʩʪʫ. ʅʘʧʨʠʢʣʘʜ 

ʢʦʤʧʦʥʝʥʪ "ʢʦʪʠʨʫʚʘʥʥʷ ʘʢʮʽʡ ʟʘ ʜʝʥʴ" ʯʘʩʪʦ ʥʝ ʧʨʦʭʦʜʠʪʴ ʪʝʩʪʠ ʟʥʽʤʢʽʚ, ʦʩʢʽʣʴʢʠ ʣʽʥʽʷ 

ʢʦʪʠʨʫʚʘʥʥʷ ʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʟʚʠʯʘʡ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʙʝʨʝʞʝʥʠʤ ʜʘʥʠʤ ʢʦʤʧʦʥʝʥʪʘ. ɼʝʷʢʽ 

ʥ̔ʩʪʨʫʤʝʥʪʠ ʤʦʞʫʪʴ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʦʟʥʘʯʘʪʠ ʦʙʣʘʩʪʽ 

ʜʠʥʘʤʽʯʥʠʤ ʚʤʽʩʪʦʤ. ʅʘʧʨʠʢʣʘʜ, Jest ʧʨʦʧʦʥʫʻ ʤʝʭʘʥʽʟʤ çʘʩʠʤʝʪʨʠʯʥʠʭ ʟʙʽʛʽʚè, ʷʢʠʡ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʟʥʽʤʢʽʚ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ[3]. 

ɸʣʛʦʨʠʪʤ ʪʝʩʪʫʚʘʥʥʷ ʟʥʽʤʢʘʤʠ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢ ʩʭʝʤʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʈʠʩ. 1. 
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ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʪʝʩʪʫʚʘʥʥʷ ʟʥʽʤʢʘʤʠ 

ʊʝʩʪʫʚʘʥʥʷ ʟʥʽʤʢʘʤʠ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ, ʪʘʢʦʞ ʚʦʥʠ ʻ ʯʫʜʦʚʠʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʟʦʚʥʽʰʥʠʡ ʚʠʛʣʷʜ ʚʝʙ ʜʦʜʘʪʢʫ ʥʝ ʟʤʽʥʠʚʩʷ ʧʽʩʣʷ ʦʩʪʘʥʥʽʭ ʟʤʽʥ. ʆʜʥʘʢ ʚʦʥʠ ʥʝ ʻ 

ʧʦʚʥʦʮʽʥʥʦʶ ʟʘʤʽʥʦʶ ʤʦʜʫʣʴʥʠʭ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʝʩʪʽʚ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʨʦʛʨʘʤʘ 

ʧʨʘʮʶʻ ʢʦʨʝʢʪʥʦ, ʘ ʥʝ ʣʠʰʝ ʪʝ, ʱʦ ʚʦʥʘ ʥʝ ʟʤʽʥʠʣʘʩʷ.  

ʊʝʩʪʫʚʘʥʥʷ ʟʥʽʤʢʘʤʠ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʠʪʠ ʪʘ ʨʦʟʰʠʨʠʪʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʡ ʨʷʜ ʜʣʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤ ʫ ʪʝʩʪʫʚʘʥʥʽ 

ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ.   

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɹʘʟʦʚʠʡ ʢʫʨʩ / ʉ. ʉ. ʂʫʣʠʢʦʚ.  ð ʄʽʥʩʴʢ: 

ʏʦʪʠʨʠ ʯʚʝʨʪʽ, 2017. ð 312 ʩ. ISBN 978-985-581-125-2. 

2. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ɸʚʨʘʤʝʥʢʦ ɸ.ʉ., 

ɸʚʨʘʤʝʥʢʦ ɺ.ʉ., ʂʦʩʝʥʶʢ ɻ.ɺ. ; ï ʏʝʨʢʘʩʠ: ʏʅʋ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ, 2017. ï 284 ʩ. 

ISBN 978-985-581-125-2. 

3. ʌʨʦʥʪ-ʝʥʜ ʪʝʩʪʦʚʘ ʧʽʨʘʤʽʜʘ: ʷʢ ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʪʝʩʪʫʚʘʥʥʷ?  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ï ʊʦʯʢʘ ʜʦʩʪʫʧʫ: URL: https://hackit-ukraine.com/2353-the-front-end-test-pyramid-how-to-rethink-

your-testing ï ʌʨʦʥʪ-ʝʥʜ ʪʝʩʪʦʚʘ ʧʽʨʘʤʽʜʘ: ʷʢ ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʪʝʩʪʫʚʘʥʥʷ? 

 

https://hackit-ukraine.com/2353-the-front-end-test-pyramid-how-to-rethink-your-testing
https://hackit-ukraine.com/2353-the-front-end-test-pyramid-how-to-rethink-your-testing
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ʋɼʂ 004.77 

ʄʆɼɽʃɯ ʇʆʐʀʈɽʅʅʗ ʂʆʅʊɽʅʊʋ ʅɸ ʇʃɸʊʌʆʈʄɯ YOUTUBE  

ʇʝʪʣʠʮʴʢʠʡ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

 

ɺʩʪʫʧ. ɿ ʨʦʟʚʠʪʢʦʤ ʽʥʪʝʨʥʝʪʫ ʪʘ ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʽʜʝʦʢʦʥʪʝʥʪʫ, ʧʣʘʪʬʦʨʤʠ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ, ʪʘʢʽ ʷʢ YouTube, ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʞʠʪʪʷ. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʝʦ ʥʘ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤʘʭ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʪʝʥʪʫ ʩʪʘʪʠ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʪʘ ʫʩʧʽʰʥʠʤ. ɺʽʜʝʦʢʦʥʪʝʥʪ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʚʠʜʽʚ ʢʦʥʪʝʥʪʫ ʚ ɯʥʪʝʨʥʝʪʽ. ɸʙʠ ʜʦʚʝʩʪʠ ʮʝ, ʥʘʚʝʜʝʤʦ ʩʚʽʞʫ ʩʪʘʪʠʩʪʠʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʨʝʩʫʨʩʫ marketsplash[1]: 

- ʋ 2022 ʨʦʮʽ ʥʘ ʚʽʜʝʦ ʥʘʜʭʦʜʠʣʦ ʙʣʠʟʴʢʦ 82% ʪʨʘʬʽʢʫ ʚ ʽʥʪʝʨʥʝʪʽ; 

- ʉʪʘʪʪʽ ʟ ʚʽʜʝʦʢʦʥʪʝʥʪʦʤ ʧʨʠʚʝʨʪʘʶʪʴ ʥʘ 80% ʙʽʣʴʰʝ ʪʨʘʬʽʢʫ, ʥʽʞ ʩʪʘʪʪʽ ʙʝʟ ʚʽʜʝʦ; 

- ɿʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʴ ʚʽʜʝʦ ʟʨʦʩʣʘ ʥʘ 263,4%; 

- Google ʪʝʧʝʨ ʧʦʢʘʟʫʻ ʤʽʥʽʘʪʶʨʠ ʚʽʜʝʦ ʚ 26% ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ; 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʝʦ ʚ ʽʥʪʝʨʥʝʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʤʦʜʝʣʷʤʠ, 

ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʣʘʪʬʦʨʤʠ, ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʪʝʥʪʫ ʪʘ 

ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʩʢʽʣʴʢʠ ʥʘ ʧʣʘʪʬʦʨʤʽ YouTube ʱʦʜʥʷ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʧʦʥʘʜ 100 ʛʦʜʠʥ 

ʚʽʜʝʦ, ʾʾ ʩʤʽʣʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʝʦ ʫ 

ʩʚʽʪʽ. [2]  

ʆʪʞʝ, ʨʦʟʛʣʷʥʝʤʦ ʨʽʟʥʽ ʤʦʜʝʣʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʝʦ ʥʘ ʧʨʠʢʣʘʜʽ ʧʣʘʪʬʦʨʤʠ YouTube ʥʘ 

ʪʘʙʣ.1 

ʊʘʙʣ. 1 ʄʦʜʝʣʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜʝʦ ʥʘ ʧʣʘʪʬʦʨʤʽ YouTube 

ʄʦʜʝʣʴ ʆʧʠʩ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʉʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ 

ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ 

ʜʽʣʠʪʠʩʷ ʚʽʜʝʦ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, 

ʪʘʢʠʭ ʷʢ Facebook, 

Twitter ʪʘ Instagram, 

ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʟʘʣʫʯʠʪʠ ʥʦʚʠʭ 

ʛʣʷʜʘʯʽʚ ʪʘ ʟʙʽʣʴʰʠʪʠ 

ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʝʛʣʷʜʽʚ. 

ɼʦʟʚʦʣʷʻ ʚʽʜʝʦ 

ʧʦʰʠʨʶʚʘʪʠʩʴ ʥʘ 

ʰʠʨʦʢʫ ʘʫʜʠʪʦʨʽʶ; 

ʅʝ ʚʠʤʘʛʘʻ ʚʽʜ 

ʢʦʨʠʩʪʫʚʘʯʘ ʞʦʜʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʦʢʨʽʤ 

ʢʣʽʢʘ ʥʘ ʢʥʦʧʢʫ 

"ʇʦʜʽʣʠʪʠʩʷ". 

ɿʘʣʝʞʠʪʴ ʚʽʜ 

ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʦʮ. 

ʤʝʨʝʞʘʭ; 

ɺʽʜʝʦ ʤʦʞʝ ʙʫʪʠ 

ʟʘʛʫʙʣʝʥʦ  ʫ ʧʦʪʦʮʽ 

ʢʦʥʪʝʥʪʫ ʫ ʩʦʮ. 

ʤʝʨʝʞʘʭ. 

ʇʦʰʫʢ 

ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ 

ʟʥʘʭʦʜʠʪʠ ʚʽʜʝʦ ʟʘ 

ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ 

ʘʙʦ ʬʨʘʟʘʤʠ. 

ɽʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ 

ʟʥʘʡʪʠ ʚʽʜʝʦ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʨʝʩʘʤ 

ʢʦʨʠʩʪʫʚʘʯʘ; 

ʄʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʝʥʥʷ 

ʥʦʚʠʭ ʛʣʷʜʘʯʽʚ. 

ʄʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ 

ʟʥʘʡʪʠ ʚʽʜʝʦ, ʷʢʝ ʥʝ 

ʤʽʩʪʠʪʴ ʧʦʧʫʣʷʨʥʠʭ 

ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʘʙʦ 

ʬʨʘʟ; 

ʂʦʥʢʫʨʝʥʮʽʷ ʫ 

ʧʦʰʫʢʦʚʠʭ 

ʨʝʟʫʣʴʪʘʪʘʭ. 

ɺʙʫʜʦʚʫʚʘʥʥʷ 

ɺʽʜʝʦ YouTube 

ʤʦʞʥʘ ʚʙʫʜʦʚʫʚʘʪʠ 

ʥʘ ʽʥʰʽ ʚʝʙ-ʩʘʡʪʠ ʪʘ 

ʧʨʦʛʨʘʤʠ.  ɺʦʥʘ ʻ 

ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ 

ɼʦʟʚʦʣʷʻ ʚʽʜʝʦ 

YouTube 

ʧʦʰʠʨʶʚʘʪʠʩʷ ʥʘ ʽʥʰʽ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʥʦʚʽ 

ʘʫʜʠʪʦʨʽʾ. 

ʋʩʧʽʭ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʽʥʰʦʾ 

ʧʣʘʪʬʦʨʤʠ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʙʫʜʦʚʫʚʘʥʥʷ ʚʽʜʝʦ 

ʥʘ ʽʥʰʽ ʧʣʘʪʬʦʨʤʠ. 
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ʚʽʜʝʦ, ʷʢʽ ʻ ʦʩʚʽʪʥʽʤʠ 

ʯʠ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ. 

ʇʽʜʧʠʩʢʠ 

ɻʣʷʜʘʯʽ 

ʧʽʜʧʠʩʫʶʪʴʩʷ ʥʘ 

ʢʘʥʘʣ ʽ ʦʜʝʨʞʫʶʪʴ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʥʦʚʽ ʚʽʜʝʦʨʦʣʠʢʠ. ʎʝ 

ʩʪʚʦʨʶʻ ʣʦʷʣʴʥʫ 

ʘʫʜʠʪʦʨʽʶ, ʷʢʘ 

ʩʪʝʞʠʪʴ ʟʘ ʢʦʞʥʠʤ 

ʦʥʦʚʣʝʥʥʷʤ. 

ʃʦʷʣʴʥʘ ʘʫʜʠʪʦʨʽʷ; 

ɺʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʽ 

ʧʝʨʝʛʣʷʜʠ. 

ʇʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ 

ʯʠʩʣʘ ʧʽʜʧʠʩʥʠʢʽʚ; 

ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʟʤʽʥ 

ʫ ʘʣʛʦʨʠʪʤʘʭ 

ʧʨʦʩʫʚʘʥʥʷ  

ʧʣʘʪʬʦʨʤʠ. 

ʂʦʣʘʙʦʨʘʮʽʷ 

ʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ 

ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ 

ʢʦʥʪʝʥʪʫ. ʎʝ 

ʧʘʨʪʥʝʨʩʴʢʽ ʚʽʜʝʦ, 

ʢʦʣʘʙʦʨʘʮʽʾ ʪʘ ʽʥʰʽ 

ʬʦʨʤʠ ʩʧʽʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʟʰʠʨʝʥʥʷ ʘʫʜʠʪʦʨʽʾ 

ʯʝʨʝʟ ʦʙʤʽʥ 

ʛʣʷʜʘʯʘʤʠ; 

ɿʙʽʣʴʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʽ ʢʨʝʘʪʠʚʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. 

ʅʝ ʟʘʚʞʜʠ ʤʦʞʥʘ 

ʟʥʘʡʪʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʘʨʪʥʝʨʘ; 

ʈʠʟʠʢ ʢʦʥʬʣʽʢʪʽʚ ʯʠ 

ʨʦʟʙʽʞʥʦʩʪʝʡ. 

ʈʝʢʦʤʝʥʜʘʮʽʾ 

YouTube 

ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʘʣʛʦʨʠʪʤʠ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʝʦ, 

ʷʢʽ ʤʦʞʫʪʴ 

ʟʘʮʽʢʘʚʠʪʠ ʾʭ. 

ɼʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʟʥʘʭʦʜʠʪʠ ʚʽʜʝʦ, ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʷʢʠʭ ʚʦʥʠ 

ʤʦʛʣʠ ʥʝ 

ʟʜʦʛʘʜʫʚʘʪʠʩʴ, ʧʨʦʪʝ 

ʚʦʥʦ ʤʦʞʝ ʾʭ 

ʟʘʮʽʢʘʚʠʪʠ. 

ʅʝ ʟʘʚʞʜʠ ʚʽʜʝʦ 

ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʨʝʘʣʴʥʠʤ 

ʚʧʦʜʦʙʘʥʥʷʤ 

ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʠʩʥʦʚʢʠ. ɽʬʝʢʪʠʚʥʝ ʧʦʰʠʨʝʥʥʷ ʚʽʜʝʦʢʦʥʪʝʥʪʫ ʥʘ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʷʢ YouTube, 

ʚʠʤʘʛʘʻ ʛʥʫʯʢʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ, ʚʢʣʶʯʘʶʯʠ ʚʟʘʻʤʦʜʽʶ ʽʟ ʩʦʮʽʘʣʴʥʠʤʠ 

ʤʝʨʝʞʘʤʠ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʛʣʷʜʽʚ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ 

YouTube ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʚʽʜʝʦ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʚʽʜʝʦ ʷʢʦʤʦʛʘ ʙʽʣʴʰʽʡ 

ʢʽʣʴʢʦʩʪʽ ʛʣʷʜʘʯʽʚ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. MarketSplash [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://marketsplash.com/  

2. WISTIA [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://wistia.com/  
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ʋɼʂ 004.42 

ɸʅɸʃɯɿ ʄʆɾʃʀɺʆʉʊɽʁ ɯʅʊɽɻʈɸʎɯɰ ʇʃɸʊɯɾʅʀʍ ʉɽʈɺɯʉɯɺ ʋ ʉʀʉʊɽʄʋ 

ɽʃɽʂʊʈʆʅʅʆɻʆ ʂɸɹɯʅɽʊʋ ʉʊʋɼɽʅʊɸ ʋʅɯɺɽʈʉʀʊɽʊʋ 

ʇʦʥʟʝʣʴ ʗ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʧʨʦʻʢʪʠ ʧʦʚʠʥʥʽ ʢʨʦʢʫʚʘʪʠ ʚ ʥʦʛʫ ʽʟ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʚʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʙʫʪʠ ʟʘʚʞʜʠ ʚ ʪʨʝʥʜʽ, ʘ ʡ ʚʧʣʠʚʘʻ ʚʝʣʠʢʦʶ ʤʽʨʦʶ 

ʥʘ ʟʘʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʽʚ ʚʽʜ ʚʘʰʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʝ ʚʧʣʠʥʫʪʠ 

ʥʘ ʧʦʧʫʣʷʨʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʩʝʨʝʜ ʢʣʽʻʥʪʽʚ ʪʘ ʤʘʪʝʨʽʘʣʴʥʽ ʟʙʘʛʘʯʝʥʥʷ ʚʘʰʦʾ ʬʽʨʤʠ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, 

ʱʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʙʽʟʥʝʩ-ʧʨʦʻʢʪʽʚ, ʷʢʽ ʩʝʨʡʦʟʥʦ ʧʨʘʮʶʶʪʴ ʥʘ ʨʠʥʦʢ ʽ ʧʦʚʥʽʩʪʶ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʥʘ ʛʨʦʰʦʚʦʤʫ ʧʨʠʙʫʪʢʫ, ʘ ʡ ʪʘʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʷʢ ʦʩʚʽʪʥʽ, ʙʣʘʛʦʜʽʡʥʽ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʽʥʰʽ. ʂʦʞʥʘ ʟ ʥʠʭ ʜʦʩʷʛʘʻ ʩʚʦʾʭ ʦʢʨʝʤʠʭ ʮʽʣʝʡ: ʜʦ ʦʩʚʽʪʥʽʾ ʦʨʛʘʥʽʟʘʮʽʡ ʚʩʪʫʧʘʶʪʴ 

ʙʽʣʴʰʝ ʨʦʟʫʤʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʙʣʘʛʦʜʽʡʥʽ ʢʦʤʧʘʥʽʾ ʜʘʶʪʴ ʧʨʦ ʩʝʙʝ ʟʥʘʪʠ ʙʽʣʴʰʦʤʫ ʢʦʣʫ ʣʶʜʝʡ, ʘ 

ʚʽʜʧʦʚʽʜʥʦ ʡ ʟʚʝʨʪʘʶʪʴ ʥʘ ʩʝʙʝ ʧʦʛʣʷʜʠ ʧʦʪʝʥʮʽʡʥʠʭ ʤʝʮʝʥʘʪʽʚ, ʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʬʽʨʤʠ 

ʟʘʧʦʣʦʥʷʶʪʴ ʛʦʣʦʚʠ ʯʠʪʘʯʽʚ ʩʚʦʻʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʛʽʜʥʦ ʜʣʷ ʧʝʚʥʦʛʦ ʩʪʠʣʶ ʘʙʦ 

ʙʘʯʝʥʥʷ ʞʠʪʪʷ ʯʠ ʧʦʜʽʡ. 

ʊʦʞ, ʷʢ ʜʦʩʷʛʪʠ ʪʘʢʦʛʦ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʽʚ, ʷʢʠʡ ʙʫʜʝ ʜʘʚʘʪʠ ʧʨʦʮʚʽʪʘʥʥʷ ʢʦʤʧʘʥʽʾ 

ʚ ʤʘʡʙʫʪʥʴʦʤʫ? ɿʚʠʯʘʡʥʦ, ʱʦ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʨʦʙʦʪʘ ʤʘʡʞʝ ʫ ʚʩʽʭ 

ʘʩʧʝʢʪʘʭ, ʘʣʝ ʥʘʤ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʪʠ. ʂʦʤʫʥʽʢʘʮʽʷ 

ʢʣʽʻʥʪʘ ʽʟ ʢʦʤʧʘʥʽʻʶ ʤʘʻ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤʬʦʨʪʥʦʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʦʚʥʽʩʪʶ 

ʟʘʜʦʚʽʣʴʥʷʪʠ ʡʦʛʦ ʧʦʪʨʝʙʠ ʪʘ ʟʘʧʠʪʠ, ʘ ʪʘʢʦʞ ʙʫʪʠ ʥʘʜʽʡʥʦʶ ʪʘ ʟʘʭʠʱʝʥʦʶ ʚ ʧʣʘʥʽ ʨʦʙʦʪʠ ʟ 

ʜʘʥʠʤʠ ʪʘ ʾʭ ʢʦʥʬʝʜʝʥʮʽʡʥʦʩʪʽ. ɯ ʪʫʪ ʚʝʣʠʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʜʠʟʘʡʥ ʩʘʡʪʫ ʢʦʤʧʘʥʽʾ, ʡʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ ʪʘ ʛʨʘʤʦʪʥʝ ʨʦʟʤʽʱʝʥʥʷ ʣʦʛʽʯʥʠʭ ʙʣʦʢʽʚ, ʘʜʘʧʪʠʚʥʽʩʪʴ ʤʘʡʞʝ ʧʽʜ 

ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʰʚʠʜʢʽʩʪʴ ʚ ʧʨʦʚʝʜʝʥʥʽ ʦʧʝʨʘʮʽʡ ʟ ʜʘʥʠʤʠ ʪʘ ʥʘʧʦʚʥʝʥʥʽʩʪʴ ʢʦʨʠʩʥʠʤʠ 

ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʚ ʭʦʜʽ ʨʦʙʦʪʠ ʽʟ ʩʠʩʪʝʤʦʶ ʽ ʪʘʢ ʜʘʣʽ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʚʘʞʢʦ ʥʝ ʧʦʛʦʜʠʪʠʩʷ, ʱʦ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʽ ʯʠʥʥʠʢʠ ʻ ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ 

ʩʧʽʚʧʨʘʮʽ ʢʦʤʧʘʥʽʾ ʽʟ ʢʣʽʻʥʪʦʤ ʪʘ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ ʙʣʘʛʦʧʦʣʫʯʯʷ ʬʽʨʤʠ. ʆʜʥʘʢ, ʻ ʦʜʠʥ 

ʘʩʧʝʢʪ, ʷʢʠʡ ʟʘʯʘʩʪʫ ʥʘʧʨʷʤʫʻ ʚʧʣʠʚʘʻ ʥʘ ʬʽʥʘʥʩʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʢʣʽʻʥʪʘ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ï ʮʝ 

ʩʠʩʪʝʤʘ ʦʧʣʘʪʠ ʥʘ ʩʘʡʪʽ. ɼʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʟʘʨʘʟ ʤʦʞʥʘ ʯʘʩʪʦ ʟʫʩʪʨʽʪʠ ʥʘ ʽʥʪʝʨʥʝʪ-ʩʘʡʪʘʭ 

ʢʫʧʽʚʣʽ ʪʦʚʘʨʽʚ, ʟʘʤʦʚʣʝʥʥʷ ʧʝʚʥʠʭ ʧʦʩʣʫʛ ʪʘ ʽʥʰʠʭ. ɿʫʤʦʚʣʝʥʦ ʮʝ ʪʠʤ, ʱʦ ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ 

ʧʨʠʪʨʠʤʫʶʪʴʩʷ ʬʽʣʦʩʦʬʽʾ, ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʷʢʦʤʦʛʘ ʰʚʠʜʰʦʤʫ ʧʨʠʚôʷʟʘʥʦʩʪʽ ʢʣʽʻʥʪʘ ʩʘʤʝ ʜʦ 

ʧʦʩʣʫʛ ʾʭ ʢʦʤʧʘʥʽʾ, ʘʜʞʝ ʷʢʱʦ ʢʣʽʻʥʪ ʟʘʣʠʰʠʚ ʚ ʢʦʰʪʠ ʚ ʥʠʭ ʟʘ ʙʨʦʥʶʚʘʥʥʷ, ʪʦ ʟ ʚʝʣʠʢʦʶ ʤʽʨʦʶ 

ʚʽʥ ʟʘʣʠʰʠʪʴʩʷ ʩʘʤʝ ʚ ʥʠʭ, ʘ ʥʝ ʧʽʜʝ ʜʦ ʢʦʥʢʫʨʝʥʪʽʚ. ʉʘʤʝ ʪʦʤʫ ʢʨʦʢʫ ʦʧʣʘʪʠ ʪʘ ʾʾ ʰʚʠʜʢʦʩʪʽ ʡ 

ʧʨʦʩʪʦʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʠʜʽʣʷʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʪʘ ʚʠʪʨʘʯʘʶʪʴ ʯʠʤʘʣʦ ʯʘʩʫ ʥʘ ʾʾ ʨʝʘʣʽʟʘʮʽʶ ʜʣʷ 

ʩʚʦʾʭ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ. ɸʣʝ ʯʠ ʧʦʪʨʽʙʥʘ ʩʠʩʪʝʤʘ ʦʧʣʘʪʠ ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ? ɺʽʜʧʦʚʽʜʴ 

ʥʘ ʮʝ ʧʠʪʘʥʥʷ ʚʞʝ ʥʝ ʻ ʪʘʢʠʤ ʦʜʥʦʟʥʘʯʥʠʤ, ʷʢ ʫ ʚʠʧʘʜʢʫ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ, ʪʘ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʨʽʟʥʠʭ ʡʦʛʦ ʩʪʦʨʽʥ ʪʘ ʘʩʧʝʢʪʽʚ. 

ʇʝʨʰʝ, ʥʘ ʱʦ ʭʦʪʽʣʦʩʷ ʙ ʚʽʜʧʦʚʽʩʪʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʪʦ ʮʝ ʥʘ ʧʠʪʘʥʥʷ: çʘ ʜʣʷ ʯʦʛʦ ʚʟʘʛʘʣʽ 

ʟʘʢʣʘʜʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʦʧʣʘʪʠ ʥʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭè. ɼʽʡʩʥʦ, ʪʫʪ ʥʝ ʧʽʜʭʦʜʠʪʴ 

ʘʨʛʫʤʝʥʪ, ʷʢʠʡ ʟʘʩʪʦʩʫʚʫʻʪʴʩʷ ʜʣʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ, ʪʘʢ ʷʢ ʚʽʜʥʦʩʠʥʠ ʩʪʫʜʝʥʪʘ ʡ ʫʥʽʚʝʨʩʠʪʝʪʘ 

ʥʝ ʻ ʘʥʘʣʦʛʽʯʥʠʤʠ, ʷʢ ʢʦʤʝʨʮʽʡʥʦʾ ʢʦʤʧʘʥʽʾ ʡ ʢʣʽʻʥʪʘ. ɸʙʽʪʫʨʽʻʥʪ ʩʧʦʯʘʪʢʫ ʦʙʠʨʘʻ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʦʮʽʥʶʻ ʡʦʛʦ ʨʽʚʝʥʴ ʪʘ ʧʝʨʝʚʘʛʠ ʜʣʷ ʩʝʙʝ, ʘ ʚʞʝ ʧʦʪʽʤ ʚʩʪʫʧʘʻ ʚ ʩʪʫʜʝʥʪʩʴʢʽ ʨʷʜʠ ʮʴʦʛʦ ʟʘʢʣʘʜʫ ʡ 

ʪʽʣʴʢʠ ʧʦʪʽʤ ʟʜʽʡʩʥʶʻ ʦʧʣʘʪʫ ʧʦʩʣʫʛ, ʷʢʽ ʥʘʜʘʻ ʫʥʽʚʝʨʩʠʪʝʪ, ʷʢʱʦ ʚ ʮʴʦʤʫ ʻ ʧʦʪʨʝʙʘ. ʅʘʡʙʣʠʞʯʘ 

ʘʥʘʣʦʛʽʷ ʽʟ ʢʦʤʝʨʮʽʡʥʠʤ ʙʽʟʥʝʩʦʤ ï ʮʝ ʧʽʜʧʠʩʢʘ ʥʘ ʧʝʚʥʠʡ ʩʪʨʽʤʽʥʛʦʚʠʡ ʩʝʨʚʽʩ, ʪʘʢ ʷʢ ʚʦʥʠ ʦʙʠʜʚʽ 

ʩʧʦʯʘʪʢʫ ʦʮʽʥʶʶʪʴʩʷ ʷʢʽʩʪʶ ʥʘʜʘʥʥʷʤ ʧʦʩʣʫʛ, ʘ ʧʦʪʽʤ ʦʬʦʨʤʣʶʻʪʴʩʷ ʩʚʦʻʨʽʜʥʠʡ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʢʦʥʪʨʘʢʪ ʥʘ ʦʪʨʠʤʘʥʥʷ ʧʦʩʣʫʛ ʚʟʘʤʽʥ ʟʘ ʛʨʦʰʦʚʫ ʚʠʥʘʛʦʨʦʜʫ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʪʘʢʽ ʩʝʨʚʽʩʠ ʧʝʨʝʚʘʞʥʦ ʟʘʧʨʦʰʫʶʪʴ ʜʘʥʽ ʢʨʝʜʠʪʥʦʾ ʢʘʨʪʠ ʡ ʱʦʤʽʩʷʯʥʦ ʩʪʷʛʫʶʪʴ ʧʝʚʥʫ ʩʫʤʫ 

ʢʦʰʪʽʚ ʟʘ ʧʦʜʘʣʴʰʫ ʧʽʜʧʠʩʢʫ. ɼʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘʢʘ ʤʦʜʝʣʴ ʩʪʷʛʫʚʘʥʥʷ ʛʨʦʰʦʚʠʭ 

ʢʦʰʪʽʚ ʥʝ ʻ ʨʦʙʦʯʦʶ, ʪʘʢ ʷʢ ʧʨʦʪʷʛʦʤ ʩʚʦʛʦ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪ ʤʦʞʝ ʟʤʽʥʠʪʠ ʜʘʥʽ ʢʨʝʜʠʪʥʦʾ ʢʘʨʪʠ, 

ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʘʙʦ ʙʫʪʠ ʱʝ ʥʝʧʦʚʥʦʣʽʪʥʽʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ. ɯ ʪʘʢʠʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ 

ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʙʝʟʣʽʯ, ʱʦ ʽ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʟʘʨʘʟ ʨʦʙʦʯʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 
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ʦʩʚʽʪʠ ʻ ʩʪʘʥʜʘʨʪʥʘ ʧʨʦʮʝʜʫʨʘ ʩʪʷʛʫʚʘʥʥʷ ʢʦʰʪʽʚ ʽʟ ʩʪʫʜʝʥʪʘ ʟʘ ʨʽʯʥʠʡ ʘʙʦ ʰʝʩʪʠʤʽʩʷʯʥʠʡ 

ʪʝʨʤʽʥ ʥʘʚʯʘʥʥʷ. ʎʝ ʩʧʨʦʱʫʻ ʟʚʽʪʥʽʩʪʴ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ ʦʧʣʘʪʦʶ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʠʥ-

ʜʚʘ ʨʘʟʠ ʥʘ ʨʽʢ, ʧʝʨʝʚʘʞʢʦ ʚ ʧʝʚʥʽ ʪʝʨʤʽʥʠ, ʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʜʥʦʨʘʟʦʚʠʤ 

ʧʣʘʪʝʞʝʤ ʟʘʨʝʢʚʽʟʠʪʘʤʠ. ʆʜʥʘʢ, ʚʝʣʠʢʠʤ ʥʝʜʦʣʽʢʦʤ ʚ ʪʘʢʽʡ ʨʦʙʦʪʽ ʻ ʪʝ, ʱʦ ʯʝʢʠ ʪʘ ʢʚʠʥʪʘʮʽʾ ʧʨʦ 

ʦʧʣʘʪʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʨʦʩʪʠʭ ʬʘʡʣʦʚʠʭ ʨʝʧʦʟʠʪʦʨʽʷʭ ʽ ʦʨʛʘʥʽʟʦʚʘʥʽ ʭʘʦʪʠʯʥʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʧʦʜʦʙʘʥʴ ʧʝʚʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ.  

ʆʪʦʞ, ʩʠʩʪʝʤʘ ʦʧʣʘʪʠ ʥʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʙʫʜʝ ʭʦʨʦʰʠʤ ʨʽʰʝʥʥʷʤ 

ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʦʪʨʠʤʘʥʘ ʢʦʨʠʩʪʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʧʨʘʚʜʦʚʫʻ ʟʘʪʨʘʯʝʥʽ ʨʝʩʫʨʩʠ ʥʘ ʨʝʘʣʽʟʘʮʽʶ 

ʪʘʢʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʽ ʪʘ ʧʽʜʪʨʠʤʮʽ. 

ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʡ ʥʘʡʢʨʘʱʠʤ ʩʝʨʚʽʩʦʤ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʩʠʩʪʝʤʠ ʦʧʣʘʪʠ ʜʦ ʩʘʡʪʫ ʥʘʨʘʟʽ 

ʻ ï Liqpay[1]. ɼʘʥʠʡ ʩʝʨʚʽʩ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʧʣʘʪʫ ʚʩʴʦʛʦ ʟʘ ʜʝʢʽʣʴʢʘ ʢʨʦʢʽʚ, ʜʦʧʦʤʘʛʘʻ ʚʝʩʪʠ 

ʟʚʽʪʥʽʩʪʴ, ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʪʠʧʠ ʦʧʣʘʪʠ, ʙʫʜʴ-ʷʢʽ ʧʨʠʩʪʨʦʾ ʪʘ ʧʣʘʪʬʦʨʤʠ ʪʘ ʻ ʥʘʜʽʡʥʦ ʟʘʭʠʱʝʥʠʤ. 

ɯʥʰʽ ʩʝʨʚʽʩʠ ʧʦ ʪʠʧʫ çɸʈɯ ʇʨʠʚʘʪɹʘʥʢʫè[2] ʻ ʘʙʦ ʟʘʩʪʘʨʽʣʠʤʠ, ʘʙʦ ʷʢ çMonobank open APIè[3] 

ʥʝ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ ʘʙʦ ʞ ʫ ʚʠʧʘʜʢʫ ʚʣʘʩʥʠʭ ʨʝʘʣʽʟʘʮʽʡ ʻ ʥʝʧʨʠʡʥʷʪʥʠʤʠ ʜʣʷ 

ʨʝʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʙʦ ʧʦʪʨʝʙʫʶʪʴ ʣʽʮʝʥʟʽʡ ʡ ʽʥʰʠʭ ʜʦʟʚʦʣʽʚ ʜʣʷ ʢʦʤʧʘʥʽʾ. ʊʦʤʫ ʩʘʤʝ 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʩʫʯʘʩʥʫ ʪʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ Liqpay. 

ʉʘʤʝ ʽʟ ʦʩʪʘʥʥʴʦʛʦ ʧʨʠʢʣʘʜʫ ʡ ʚʠʥʠʢʘʻ ʦʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʜʣʷ ʥʘʩ ï ʮʝ ʬʽʥʘʥʩʦʚʠʡ ʘʩʧʝʢʪ 

ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤʫ, ʱʦ ʩʠʩʪʝʤʘ ʦʧʣʘʪʠ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʚʠʤʘʛʘʻ ʧʝʚʥʠʭ ʜʦʟʚʦʣʽʚ ʘʙʦ 

ʣʽʮʝʥʟʽʡ ʜʣʷ ʥʘʰʦʾ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʚ ʽʥʽʮʽʘʮʽʾ ʯʠʩʣʝʥʥʠʭ ʜʽʡ ʽʟ ʙʘʥʢʽʚʩʴʢʠʤʠ 

ʘʢʘʫʥʪʘʤʠ ʥʘʰʦʾ ʢʦʤʧʘʥʽʾ. ʇʝʨʰʝ, ʚʠʤʘʛʘʻ ʯʠʤʘʣʠʭ ʬʽʥʘʥʩʦʚʠʭ ʟʘʪʨʘʪ, ʪʘʢ ʷʢ, ʥʘ ʧʨʠʢʣʘʜ, ʥʘ 

ʣʽʮʝʥʟʫʚʘʥʥʷ ʜʣʷ ʩʝʨʪʠʬʽʢʘʮʽʾ PCI DSS[4] ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠ ʚʽʜ 1 000 $ ʜʦ 

50 000 $[5]. ʗʢʱʦ ʥʝ ʨʦʙʠʪʠ ʪʘʢʽ ʜʽʾ ʽʟ ʣʽʮʝʥʟʫʚʘʥʥʷʤ, ʪʦ ʚʘʨʽʘʥʪ ʽʟ çServer-Serverè ʨʝʘʣʽʟʘʮʽʾ[6], 

ʩʫʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʦʧʣʘʪʽ ʥʘ ʥʘʰʦʤʫ ʩʘʡʪʽ, ʚʽʜʧʘʜʘʻ. ɸʣʝ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʟʘʣʠʰʘʻʪʴʩʷ çClient-Serverè ʚʘʨʽʘʥʪ ʨʝʘʣʽʟʘʮʽʾ, ʷʢʠʡ ʥʝ ʧʦʪʨʝʙʫʻ ʩʝʨʪʠʬʽʢʘʪʘ PCI DSS, ʘʣʝ ʚʽʥ ʥʝ 

ʧʽʜʪʨʠʤʫʻ ʦʧʣʘʪʫ ʧʨʷʤʦ ʚ ʥʘʩ ʥʘ ʩʘʡʪʽ, ʘ ʧʽʜʪʨʠʤʫʻ ʽʥʪʝʛʨʘʮʽʶ ʚ ʨʘʤʢʘʭ ʧʫʙʣʽʯʥʠʭ çAPI 

Checkoutè[7] ʘʙʦ çʇʣʘʪʽʞʥʠʡ ʚʽʜʞʝʪè[8]. ɸʣʝ, ʥʘʚʽʪʴ, ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚ ʥʘʩ ʥʝ ʚʠʡʜʝ ʥʝ 

ʚʠʪʨʘʪʠʪʠ ʢʦʰʪʠ ʜʣʷ ʦʧʣʘʪʠ, ʪʘʢ ʷʢ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ Liqpay ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʧʦʪʨʽʙʥʦ ʚʠʪʨʘʯʘʪʠ 

ʚʽʜʦʩʪʦʢ ʚʽʜ ʩʚʦʾʭ ʥʘʜʭʦʜʞʝʥʴ[9], ʥʘ ʱʦ ʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʤʦʞʝ ʥʝ ʟʥʘʡʪʠʩʷ ʥʝʦʙʭʽʜʥʠʭ 

ʢʦʰʪʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʥʘ ʞʘʣʴ, ʚ ʩʫʯʘʩʥʠʭ ʚʦʻʥʥʠʭ ʫʤʦʚʘʭ, ʟʘʢʣʘʜʘʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʘʞʢʦ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʚʝʣʠʢʽ ʬʽʥʘʥʩʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʜʘʻ ʜʦʚʦʣʽ ʦʙʤʝʞʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʧʣʘʥʽ 

ʨʝʘʣʽʟʘʮʽʾ ʤʘʡʞʝ ʙʫʜʴ-ʷʢʦʾ ʥʦʚʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʷʢʘ ʡʰʣʘ ʙ ʚ ʥʦʛʫ ʽʟ ʩʫʯʘʩʥʠʤʠ ʪʨʝʥʜʘʤʠ. 

ʊʦʤʫ ʥʘʡʢʨʘʱʠʤ ʚʠʭʦʜʦʤ ʚ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʙʫʜʝ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʧʣʘʪʽʞʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʘ 

ʜʦʟʚʦʣʠʪʴ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ ʬʽʥʘʥʩʦʚʠʭ ʥʘʜʭʦʜʞʝʥʴ, ʟʙʝʨʽʛʘʥʥʷ ʢʚʠʪʘʥʮʽʡ ʧʨʦ ʦʧʣʘʪʫ ʪʘ ʚʝʩʪʠ 

ʦʙʣʽʢ ʩʪʘʥʫ ʦʧʣʘʪʠ ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʠ ʧʝʨʩʦʥʠ. ʊʘʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ, ʥʽʞ 

ʤʠʪʪʻʚʘ ʦʧʣʘʪʘ ʥʘ ʩʘʡʪʽ ʧʝʚʥʦʾ ʧʣʘʪʽʞʢʠ, ʪʘ ʜʦʧʦʤʦʞʝ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʨʘʮʽʚʥʠʢʽʚ 

ʬʽʥʘʥʩʦʚʦʛʦ ʚʽʜʜʽʣʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
1. ɭʜʠʥʝ ʧʣʘʪʽʞʥʝ ʨʽʰʝʥʥʷ ʚʽʜ ʇʨʠʚʘʪɹʘʥʢʫ https://www.liqpay.ua/ . 

2. ɸʈɯ ʇʨʠʚʘʪɹʘʥʢʫ https://api.privatbank.ua/ . 

3. Monobank open API https://api.monobank.ua/docs/ . 

4. Payment Card Industry Data Security Standard https://uk.wikipedia.org/wiki/PCI_DSS. 

5. ʊʝʨʤʽʥʠ ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʭʦʜʞʝʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʫ PCI DSS 

https://getpci.com/#features-1 . 

6. ʑʦ ʪʘʢʝ ʦʧʣʘʪʘ ʢʘʨʪʢʦʶ server-server? https://www.liqpay.ua/documentation/api/aquiring/pay . 

7. ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʘ ʧʣʘʪʽʞʥʘ ʩʪʦʨʽʥʢʘ Checkout 

https://www.liqpay.ua/documentation/api/aquiring/checkout . 

8. ɺʽʜʞʝʪ ʜʣʷ ʧʨʠʡʦʤʫ ʧʣʘʪʝʞʽʚ ʥʘ web ʩʪʦʨʽʥʮʽ ʩʘʡʪʫ 

https://www.liqpay.ua/documentation/api/aquiring/widget . 

9. ʊʘʨʠʬʠ Liqpay https://www.liqpay.ua/tariffs .  

  

https://www.liqpay.ua/
https://api.privatbank.ua/
https://api.monobank.ua/docs/
https://uk.wikipedia.org/wiki/PCI_DSS
https://getpci.com/#features-1
https://www.liqpay.ua/documentation/api/aquiring/pay
https://www.liqpay.ua/documentation/api/aquiring/checkout
https://www.liqpay.ua/documentation/api/aquiring/widget
https://www.liqpay.ua/tariffs
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ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʇɽʈʀʄɽʊʈʋ ɹɽɿʇɽʂʀ ʈʆɿʋʄʅʆɻʆ ɹʋɼʀʅʂɸ ɿ 

ʄʆɹɯʃʔʅʆɻʆ ʇʈʀʉʊʈʆʖ 

ʇʨʦʢʽʧʯʫʢ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʘʢʦʚ ʉ.ʖ.  

 

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʠʤʝʪʨʫ ʙʝʟʧʝʢʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʘ ʟ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʨʽʰʝʥʴ, ʱʦ ʥʘʜʘʻ ʙʘʛʘʪʦ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʣʘʩʥʠʢʘ: ʚʽʜʜʘʣʝʥʝ 

ʢʝʨʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʚʠʷʚʣʝʥʥʷ ʽʥʪʨʫʟʽʾ, ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ 

ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ [1]. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʠʤʝʪʨʫ ʙʝʟʧʝʢʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʘ ʟ ʤʦʙʽʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʘʭ: 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʩʦʙʠʩʪʦʾ ʙʝʟʧʝʢʠ: ɿʨʦʩʪʘʥʥʷ ʩʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʙʝʟʧʝʢʠ ʦʩʦʙʠʩʪʦʛʦ ʤʘʡʥʘ ʪʘ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʟʣʦʯʠʥʽʚ, ʚʢʣʶʯʘʶʯʠ ʥʝʟʘʢʦʥʥʝ ʚʪʦʨʛʥʝʥʥʷ ʪʘ ʢʨʘʜʽʞʢʫ. 

¶ ɿʨʫʯʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ: ʄʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʞʠʪʪʷ. 
ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʥʘʜʘʻ ʚʣʘʩʥʠʢʘʤ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʜʘʣʝʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ. 

¶ ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ: ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ IoT (Internet of Things) ʪʘ ʩʝʥʩʦʨʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ ʙʫʪʠ ʙʽʣʴʰ ʨʦʟʰʠʨʝʥʠʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. 

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʩʪʴ: ɺʢʣʶʯʝʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ OLAP-ʢʫʙʽʚ 

ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ Data Mining ʜʦʜʘʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʜʦ ʩʠʩʪʝʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʩʠʩʪʝʤʽ ʚʠʷʚʣʷʪʠ ʘʥʦʤʘʣʽʾ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʜʽʾ ʪʘ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʘʛʨʦʟʠ. 

ʆʙ'ʻʢʪʦʤ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʠʤʝʪʨʫ ʙʝʟʧʝʢʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʘ ʻ ʩʘʤ ʙʫʜʠʥʦʢ, ʷʢʠʡ 

ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʟʘʭʠʩʪʦʤ. ʇʨʝʜʤʝʪʦʤ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʥʘʙʽʨ ʪʝʭʥʦʣʦʛʽʡ, ʜʘʪʯʠʢʽʚ, ʧʨʠʣʘʜʽʚ ʪʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ 

ʧʝʨʠʤʝʪʨʽ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʘ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʨʝʧʦʟʠʪʦʨʽʷ, ʟʜʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʩʽ ʚʠʤʦʛʠ 

ʩʠʩʪʝʤʠ. ɹʘʟʘ ʜʘʥʠʭ ʤʽʩʪʠʪʴ ʪʘʢʽ ʚʘʞʣʠʚʽ ʩʫʪʥʦʩʪʽ, ʷʢ ʂʦʨʠʩʪʫʚʘʯ, ɼʽʤ, ʉʝʥʩʦʨ, ʃʽʯʠʣʴʥʠʢ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʦʧʝʨʘʮʽʡʥʽ ʪʘʙʣʠʮʽ. ʅʘ ʦʩʥʦʚʽ ʦʧʝʨʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʩʫʥʢʫ 1.  

 
ʈʠʩ. 1 ʉʭʦʚʠʱʝ ʜʘʥʠʭ SecurityHouse_DW. 

ʉʪʨʫʢʪʫʨʘ ʩʭʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧôʷʪʴʤʘ ʚʠʤʽʨʘʤʠ ʪʘ ʮʝʥʪʨʘʣʴʥʦʶ ʪʘʙʣʠʮʝʶ ʬʘʢʪʽʚ, ʱʦ 

ʩʪʘʣʠ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ OLAP ʢʫʙʘ. ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ: 

¶ AddressDim ï ʚʠʤʽʨ ʤʽʩʪʠʪʴ ʦʩʥʦʚʥʽ ʧʦʣʷ, ʱʦ ʟʙʝʨʽʛʘʶʪʴ ʜʘʥʽ ʧʨʦ ʙʫʜʠʥʢʠ ʚ ʷʢʠʭ 

ʨʦʟʤʽʱʝʥʥʽ ʨʽʟʥʽ ʩʝʥʩʦʨʠ.  
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¶ DistrictDim ï ʚʠʤʽʨ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʘʡʦʥʠ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʙʫʜʠʥʢʠ. ɺʠʤʽʨ 

ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʚ ʨʦʟʨʽʟʽ ʤʽʩʮʝʚʦʩʪʽ. 

¶ DateDim ï ʦʙʦʚôʷʟʢʦʚʠʡ ʚʠʤʽʨ ʢʦʞʥʦʛʦ OLAP ʢʫʙʘ, ʘʜʞʝ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ 

ʟʘ ʯʘʩʦʚʠʤʠ ʧʝʨʽʦʜʘʤʠ. 

¶ TypeIndicatorDim ï ʚʠʤʽʨ ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʪʠʧʠ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʥʘʷʚʥʽ ʚ ʩʠʩʪʝʤʽ. ɺʽʥ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʥʫʪʠ ʜʘʥʽ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʪʠʧ ʽʥʜʠʢʘʪʦʨʽʚ ʪʘ ʚʠʷʚʠʪʠ ʾʭ ʟʘʣʝʞʥʦʩʪʽ. 

¶ IndicatorDim ï ʚʠʤʽʨ ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʧʨʦ ʩʘʤʽ ʩʝʥʩʦʨʠ ʪʘ ʾʭ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ. 

¶ Fact ï ʪʘʙʣʠʮʷ ʬʘʢʪʽʚ ʤʽʩʪʠʪʴ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʙʫʣʠ ʚʠʨʘʭʫʚʘʥʽ, ʘ ʩʘʤʝ: type_notification ï 

ʪʠʧ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʥʘʜʩʠʣʘʶʪʴ ʽʥʜʠʢʘʪʦʨʠ; count_notification ï ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ 

ʥʘʜʽʩʣʘʥʠʭ ʽʥʜʠʢʘʪʦʨʘʤʠ; avg_measurement ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʥʜʠʢʘʪʦʨʽʚ. 

ʈʦʟʨʦʙʣʝʥʠʡ OLAP ʢʫʙ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Data Mining ʜʣʷ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʠʤʝʪʨʫ ʙʝʟʧʝʢʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʘ ʟ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɸʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Data Mining ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʱʦ 

ʤʽʩʪʷʪʴ ʨʽʟʥʽ ʘʣʛʦʨʠʪʤʠ: Decision Tree, Associative Rules, Naive Bayes ʪʘ Cluster. 

ɺ ʭʦʜʽ ʨʦʟʛʦʨʪʘʥʥʷ ʜʘʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʘʥʠʭ: 

¶ Decision Tree: ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʟ ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ ʪʠʧʫ ʽʥʜʠʢʘʪʦʨʘ, ʱʦ 

ʚʽʜʧʨʘʚʠʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʜʘʥʽ: ʨʦʟʙʠʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʜʚʘ ʚʫʟʣʠ ʟʘ ʥʘʟʚʦʶ 

ʨʘʡʦʥʽʚ ʚ ʷʢʠʭ ʨʦʟʤʽʱʝʥʽ ʽʥʜʠʢʘʪʦʨʠ. ʆʪʞʝ ʷʢʱʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʜʽʡʰʣʦ ʚʽʜ ʂʠʻʚʘ ʪʦ 

ʥʘʡʽʤʦʚʽʨʥʽʰʝ ʮʝ ʙʫʜʝ ʟʚʽʪʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʜʘʪʯʠʢʘ ʨʫʭʫ(20%) ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʧʦʢʘʞʯʠʢʘ(21%). ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʜʭʦʜʠʪʴ ʥʝ ʟ ʂʠʻʚʘ, ʪʦ ʥʘʡʽʤʦʚʽʨʥʽʰʝ ʮʝ ʙʫʜʝ 

ʚʽʜ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʫʭʫ ʯʠ ʚʽʜʢʨʠʪʪʷ ʚʽʢʦʥ/ʜʚʝʨʝʡ, ʘʜʞʝ ʚʦʥʠ ʤʘʶʪʴ ʙʣʠʟʴʢʽ ʟʥʘʯʝʥʥʷ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ï 15%. 

¶ Associative Rules: ʩʪʨʫʢʪʫʨʘ ʥʝ ʚʠʷʚʠʣʘ ʚʘʞʣʠʚʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. ʆʪʞʝ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ ʜʦʩʠʪʴ ʩʫʤʥʽʚʥʘ. 

¶ Naive Bayes: ʩʪʨʫʢʪʫʨʘ ʚʠʷʚʠʣʘ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʪʠʧʫ ʽʥʜʠʢʘʪʦʨʘ, ʨʘʡʦʥʫ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʾʭ ʧʦʢʘʟʥʠʢʽʚ. 

¶ Cluster: ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʠʣʘ ʢʣʘʩʪʝʨʠ, ʱʦ ʟʘʛʘʣʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʘʥʽ ʩʠʩʪʝʤʠ, ʘ 

ʩʘʤʝ: ʧʦʧʫʣʷʨʥʽʩʪʶ ʜʘʪʯʠʢʠ ʚʽʜʢʨʠʪʪʷ ʚʽʢʦʥ/ʜʚʝʨʝʡ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚ ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʘʭ, 

ʜʘʪʯʠʢʠ ʚʦʣʦʛʦʩʪʽ ʞ, ʥʘʚʧʘʢʠ, ʙʽʣʴʰʝ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʢʚʘʨʪʠʨʘʭ. 

ɿʘʛʘʣʦʤ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ, ʷʢ ʽ ʧʨʠʨʦʜʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʜʘʥʠʤʠ, 

ʥʘʧʨʠʢʣʘʜ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʟʛʽʜʥʦ ʯʘʩʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʪʘʢ ʤʝʥʰ ʧʦʤʽʪʥʽ ʟʘʣʝʞʥʽʩʪʴ ʪʠʧʫ 

ʽʥʜʠʢʘʪʦʨʘ ʚʽʜ ʨʘʡʦʥʫ ʨʦʟʤʽʱʝʥʥʷ ʙʫʜʠʥʢʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.  ʈʦʟʫʤʥʠʡ ʜʽʤ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

URL: https://360view.com.ua/intelektualni-systemy/  
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.77 

ʄɽʊʆɼʀ  ʇʆʐʀʈɽʅʅʗ ʂʆʅʊɽʅʊʋ ʅɸ ɺɽɹ-ʉɸʁʊɯ ʊɸ ʋ ʉʆʎɯɸʃʔʅʀʍ 

ʄɽʈɽɾɸʍ:TWITTER , FACEBOOK ,INSTAGRAM  

ʉʝʤʝʥʢʦ ɸ.ɸ. ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ. 

 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʤʠ ʥʝ ʫʷʚʣʷʻʤʦ ʩʚʦʛʦ ʞʠʪʪʷ ʙʝʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʪʘʢʠʭ ʷʢ 

Facebook, Instagram, Twitter, ʜʝ ʤʠ ʜʽʣʠʤʦʩʷ ʩʚʽʪʣʠʥʘʤʠ ʪʘ ʚʽʜʝʦ, ʯʠʪʘʻʤʦ ʥʦʚʠʥʠ, ʩʧʽʣʢʫʻʤʦʩʷ 

ʪʘ ʥʘʚʯʘʻʤʦʩʴ. 

ɹʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʩʴʦʛʦʜʥʽ ʧʨʦʜʘʻ ʧʦʩʣʫʛʠ ʪʘ ʪʦʚʘʨʠ ʚ ɯʥʪʝʨʥʝʪʽ, ʚʢʣʶʯʘʶʯʠ ʨʽʟʥʽ ʩʬʝʨʠ ʚʽʜ 

ʨʝʯʝʡ ʜʦ ʦʩʚʽʪʠ. ʑʦʙ ʝʬʝʢʪʠʚʥʦ ʧʨʦʩʫʚʘʪʠ ʧʦʩʣʫʛʠ ʚ ɯʥʪʝʨʥʝʪʽ, ʥʝʦʙʭʽʜʥʦ ʢʦʦʨʜʠʥʫʚʘʪʠ ʨʦʙʦʪʫ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʢʦʥʪʝʥʪ-ʤʝʡʢʝʨʽʚ, ʱʦʙ ʟʘʣʫʯʠʪʠ ʙʽʣʴʰʫ ʘʫʜʠʪʦʨʽʶ. 

ɺʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʪʘ ʘʢʪʠʚʥʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʩʧʦʩʦʙʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʥʪʝʥʪʫ - ʮʝ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʚʝʙ-ʩʘʡʪʠ. ʈʦʟʙʝʨʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʤʝʪʦʜʠ ʧʦʰʠʨʝʥʥʷ ʫ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ ʪʘ ʫ ʽʥʪʝʨʥʝʪʽ. 

ʉʦʮʽʘʣʴʥʘ ʤʝʨʝʞʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʜʩʠʣʘʪʠ ʢʦʨʦʪʢʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʽʜʦʤʽ ʷʢ 

"ʪʚʽʪʠ," ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ï ʮʝ Twitter.  ɹʽʟʥʝʩʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Twitter ʜʣʷ ʨʝʢʣʘʤʠ ʪʘ ʤʘʨʢʝʪʠʥʛʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʘʫʜʠʪʦʨʽʻʶ ʪʘ 

ʩʧʦʞʠʚʘʯʘʤʠ. ʇʣʘʪʬʦʨʤʘ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ, ʟ 

ʤʽʣʴʡʦʥʘʤʠ ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʥʷ ʪʚʽʪʽʚ ʫ Twitter ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: 

1. Twitter API  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ Twitter. ɿʘ ʡʦʛʦ 

ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʪʚʽʪʠ ʟʘ ʧʝʚʥʠʤʠ ʭʝʰʪʝʛʘʤʠ, ʚʽʜ ʧʝʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʟʘ 

ʽʥʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.[1] 

2. ɿʙʽʨ ʜʘʥʠʭ ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʟ ʧʦʩʪʘʤʠ, ʪʘʢʽ ʷʢ: ʢʽʣʴʢʽʩʪʴ ʣʘʡʢʽʚ, ʨʝʪʚʽʪʽʚ, ʢʦʤʝʥʪʘʨʽʚ ʽ 

ʚʽʜʧʦʚʽʜʝʡ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʽ ʚʧʣʠʚʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʩʪʫ. 

3. ɿʘʚʜʷʢʠ ʽʥʩʪʨʫʤʝʥʪʘʤ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʪʘʢʠʭ ʷʢ Python ʙʽʙʣʽʦʪʝʢʠ Matplotlib 

ʩʪʚʦʨʶʶʪʴʩʷ ʛʨʘʬʽʢʠ ʪʘ ʜʽʘʛʨʘʤʠ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʟ ʧʦʩʪʘʤʠ ʫ Twitter. 

ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʥʘʜʘʩʪʴ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢ  ʢʦʥʪʝʥʪ ʩʧʨʠʡʤʘʻʪʴʩʷ ʪʘ 

ʧʦʰʠʨʶʻʪʴʩʷ ʫ Twitter. ʄʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ ʙʣʦʛʫ ʪʘ ʱʦ ʙʽʣʴʰʝ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ: ʟʛʨʫʧʦʚʘʥʽ ʪʚʽʪʠ ʟʘ ʭʝʰʪʝʛʘʤʠ, ʬʦʪʦ-ʧʦʩʪʠ, ʪʚʽʪʠ-ʦʧʠʪʫʚʘʥʥʷ ʯʠ ʧʦʩʪʠ ʟ 

ʧʦʩʠʣʘʥʥʷʤʠ.  

ʆʜʥʘ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ɯʥʪʝʨʥʝʪʽ ʻ 

Facebook. ʎʝ ʚʘʞʣʠʚʠʡ ʟʘʩʽʙ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʽʥʪʝʨʘʢʮʽʾ ʟ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʇʣʘʪʬʦʨʤʘ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ, ʚʽʜ ʦʩʦʙʠʩʪʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʜʦ ʨʝʢʣʘʤʠ ʪʘ 

ʤʘʨʢʝʪʠʥʛʫ. 

ɿʘʩʦʙʦʤ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʥʷ ʧʦʩʪʽʚ ʫ Facebook ʻ ʜʦʜʘʪʦʢ Facebook 

Business Suite. ʈoʟʨoʙʣeʥʠʡ ʜʣʷ ʚʣaʩʥʠʢiʚ ʙiʟʥeʩʫ ʯʠ aʜʤiʥiʩʪʨaʪoʨiʚ ʩʪoʨiʥoʢ, ʷʢi ʤaʶʪʴ 

ʚʣaʩʥʠʡ ʤaʣʠʡ ʙiʟʥeʩ aʙo ʥaʜaʶʪʴ ʧoʩʣʫʛʠ.[2] 

ɼʦʜʘʪʦʢ ʪʘʢʦʞ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʚ ʩʦʮ. ʤʝʨʝʞʽ Instagram. 

ʇʦʯʘʪʢʦʚʦ, ʮʷ ʧʣʘʪʬʦʨʤʘ ʙʫʣʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʙʤʽʥʫ ʬʦʪʦ ʪʘ ʚʽʜʝʦ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʇʨʦʪʝ 

ʧʦʯʠʥʘʶʯʠ ʟ 2015 ʨʦʢʫ ʚʩʝ ʙʽʣʴʰʝ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʯʘʣʠ ʧʨʦʩʫʚʘʪʠ ʩʚʦʾ ʧʨʦʝʢʪʠ, ʤʘʛʘʟʠʥʠ ʪʘ 

ʧʦʩʣʫʛʠ. ʊʝʧʝʨ Instagram ʥʝ ʣʠʰʝ ʦʩʦʙʠʩʪʠʡ ʙʣʦʛ, ʘʣʝ ʡ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʙʨʝʥʜʽʚ ʪʘ 

ʙʽʟʥʝʩ-ʽʜʝʡ. ʊʦʞ, ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠʩʴ ʥʘ ʪʦʤʫ, ʱʦ ʮʽʢʘʚʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʷʢ ʚʠʚʝʩʪʠ ʦʩʦʙʠʩʪʠʡ 

ʙʨʝʥʜ ʥʘ ʩʚʽʪʦʚʫ ʤʝʜʽʘ-ʘʨʝʥʫ. 

ʂʣʶʯʦʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʘʥʘʣʽʪʠʢʠ ʫ ʜʦʜʘʪʢʫ Facebook Business Suite ̒: 

1. ʉʪʘʪʠʩʪʠʢʘ ʩʪʦʨʽʥʢʠ: ʧʝʨʝʛʣʷʜ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʦʨʽʥʦʢ: ʢʽʣʴʢʽʩʪʴ 

ʣʘʡʢʽʚ, ʨʝʘʢʮʽʡ, ʢʦʤʝʥʪʘʨʽʚ, ʽʥʪʝʨʘʢʮʽʷ ʟ ʧʫʙʣʽʢʘʮʽʷʤʠ ʪʘ ʽʥʰʽ ʤʝʪʨʠʢʠ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

2. ɸʥʘʣʽʟ ʘʫʜʠʪʦʨʽʾ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʥʪʝʨʝʩʠ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʦʧʦʤʘʛʘʶʯʠ ʩʧʨʷʤʫʚʘʪʠ ʟʫʩʠʣʣʷ ʥʘ ʢʦʥʢʨʝʪʥʫ ʮʽʣʴʦʚʫ 

ʘʫʜʠʪʦʨʽʶ. 

3. ʇʽʜ ʯʘʩ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ ʫ ʩʦʮ. ʤʝʨʝʞʘʭ, ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʛʦʣʦʰʝʥʴ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʝʨʝʛʣʷʜʽʚ, ʢʣʽʢʽʚ ʽ ʚʠʪʨʘʪʘʤʠ. 

4. ɻʝʥʝʨʘʮʽʷ ʟʚʽʪʽʚ ʪʘ ʛʨʘʬʽʢʽʚ ʜʦʧʦʤʘʛʘʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʪʝʥʜʝʥʮʽʾ ʪʘ 

ʽʥʰʽ ʘʩʧʝʢʪʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʧʦʢʘʟʥʠʢ ʜʦʚʽʨʠ ʜʦ, ʪʘʢ ʟʚʘʥʦʛʦ, ʙʨʝʥʜʫ ʯʠ ʧʨʦʜʫʢʪʫ ʻ, ʥʝ ʣʠʰʝ ʩʦʮʽʘʣʴʥʽ 

ʤʝʨʝʞʽ, ʘʣʝ ʡ ʩʧʝʮʽʘʣʴʥʦ-ʨʦʟʨʦʙʣʝʥʽ ʚʝʙ-ʩʘʡʪʠ ʟʘ ʢʦʥʢʨʝʪʥʦʾ ʪʝʤʘʪʠʢʠ. 

ɿʙʽʨ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʥʷ ʚʝʙ-ʩʘʡʪʫ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʚʝʙ-ʘʥʘʣʽʪʠʢʠ, ʱʦ 

ʜʦʧʦʤʘʛʘʻ ʨʦʟʫʤʽʪʠ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʩʘʡʪʦʤ. ʎʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʚʝʙ-ʩʘʡʪ ʪʘ ʩʪʨʘʪʝʛʽʾ ʡʦʛʦ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʚ ʽʥʪʝʨʥʝʪʽ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʛʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʰʠʨʝʥʥʷ ʚʝʙ-ʩʘʡʪʫ: 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʝʙ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ Google Analytics.[3]. ɺʽʥ ʟʙʠʨʘʻ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʾʭʥʶ ʧʦʚʝʜʽʥʢʫ, ʜʞʝʨʝʣʘ ʪʨʘʬʽʢʫ ʪʘ ʽʥʰʽ ʤʝʪʨʠʢʠ. 

2. ʆʙʦʚôʷʟʢʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʪʘ ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (KPIs), ʷʢʽ 
ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʣʷʜʽʚ 

ʩʪʦʨʽʥʦʢ, ʯʘʩ ʥʘ ʩʘʡʪʽ ʪʘ ʽʥʰʽ. 

3. ʄʦʞʥʘ ʜʽʟʥʘʪʠʩʴ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʚʝʙ-ʩʘʡʪʦʤ, ʷʢ ʧʝʨʝʭʦʜʷʪʴ ʤʽʞ 

ʩʪʦʨʽʥʢʘʤʠ ʪʘ ʷʢʽ ʜʽʾ ʚʠʢʦʥʫʶʪʴ (ʥʘʧʨʠʢʣʘʜ, ʟʘʧʦʚʥʶʶʪʴ ʬʦʨʤʠ, ʨʝʻʩʪʨʫʶʪʴʩʷ ʯʠ ʟʜʽʡʩʥʶʶʪʴ 

ʧʦʢʫʧʢʠ). ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʩʝʛʤʝʥʪʠ ʘʫʜʠʪʦʨʽʾ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ, ʷʢ ʛʨʫʧʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʩʘʡʪʦʤ. 

4. ʗʢʱʦ ʩʘʡʪ ʤʘʻ ʢʦʥʢʨʝʪʥʽ ʮʽʣʽ(ʧʦʢʫʧʢʠ ʯʠ ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤ), ʚʘʨʪʦ ʤʘʪʠ ʚʽʜʩʪʝʞʝʥʥʷ 
ʢʦʥʚʝʨʩʽʡ, ʱʦʙ ʚʠʤʽʨʷʪʠ ʾʭʥʶ ʢʽʣʴʢʽʩʪʴ ʪʘ ʜʞʝʨʝʣʘ. 

5. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ ʪʘ ʛʨʘʬʽʢʽʚ 
ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Google Analytics,  

ɺʠʩʥʦʚʢʠ. ɺʝʩʴ ʚʤʽʩʪ ʚ ɯʥʪʝʨʥʝʪʽ - ʮʽʥʥʝ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʴ, 

ʦʩʦʙʠʩʪʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʢʣʘʤʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʥʪʝʥʪʫ ʧʦʪʨʽʙʥʦ 

ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʤʦʜʝʣʽ ʽ ʪʝʭʥʦʣʦʛʽʾ. ʎʽ ʽʥʥʦʚʘʮʽʾ ʧʦʢʨʘʱʘʪʴ ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ ʪʘ ʤʝʪʦʜʠ ʧʦʰʠʨʝʥʥʷ 

ʢʦʥʪʝʥʪʫ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʙʨʝʥʜʫ: ʙʣʦʛ, ʤʘʛʘʟʠʥ ʪʦʚʘʨʽʚ ʯʠ ʥʘʫʢʦʚʠʡ ʧʨʦʝʢʪ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Twitter API [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://developer.twitter.com/en/docs/twitter-api/getting-started/about-twitter-api\ 

2. Introducing Facebook Business Suite [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.facebook.com/business/news/introducing-facebook-business-

suite?utm_content=buffer4d224&utm_medium=social&utm_source=twitter&utm_campaign=buffer 

3. Google Analytics [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://marketingplatform.google.com/about/analytics/ 

https://developer.twitter.com/en/docs/twitter-api/getting-started/about-twitter-api/
https://www.facebook.com/business/news/introducing-facebook-business-suite?utm_content=buffer4d224&utm_medium=social&utm_source=twitter&utm_campaign=buffer
https://www.facebook.com/business/news/introducing-facebook-business-suite?utm_content=buffer4d224&utm_medium=social&utm_source=twitter&utm_campaign=buffer
https://marketingplatform.google.com/about/analytics/
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ʋɼʂ 004.4 

ʈʆʃʔ ʊɸ ɺʇʃʀɺ ɯʅʊɽɻʈɸʎɯɰ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ʈʆɿɺʀʊʂʋ 

ʇʈʀʂʃɸɼʅʀʍ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ʅɸ ʆʉʅʆɺɯ ʉʋʏɸʉʅʀʍ ʄɽʊʆɼɯɺ ʊɸ 

ɿɸʉʆɹɯɺ ʈʆɿʈʆɹʂʀ 

ʉʦʙʢʦ ɺ. ɻ., ɹʝʨʝʩʪʝʥʴ ɺ.ɺ. 

 

ɺ ʥʘʰ ʯʘʩ, ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʠʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʇɯʉ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʪʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ, ʚʝʙ-ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ 

ʤʦʜʝʣʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʚʜʘʥʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ 

ʨʦʟʚʠʪʢʫ ʧʨʠʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʷʚʣʷʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʾʭʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɯʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʘʭ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʭ 

ʨʦʟʨʦʙʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʟʘʚʜʘʥʴ, ʘʥʘʣʽʟ ʜʘʥʠʭ ʪʘ ʨʦʟʫʤʽʥʥʷ ʢʦʥʪʝʢʩʪʫ ʜʘʥʠʭ. ʎʝ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʇɯʉ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʥʘʚʯʘʪʠʩʷ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ. 

ʇʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʨʦʜʘʞ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʦʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʟʘʤʦʚʣʝʥʴ, ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʤʠʣʦʢ ʪʘ ʦʧʪʠʤʽʟʫʻ ʩʪʨʘʪʝʛʽʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. ɯʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʩʠʩʪʝʤʠ 

ʨʦʟʚʠʪʢʫ ʇɯʉ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʤʦʚʣʝʥʥʷʤʠ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʣʴ ʪʘ ʚʧʣʠʚ ʽʥʪʝʛʨʘʮʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʨʦʟʚʠʪʢʫ ʧʨʠʢʣʘʜʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ ʯʝʨʝʟ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤ 

ʘʙʦ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʢʨʝʪʥʠʤ ʧʦʪʨʝʙʘʤ ʯʠ ʟʘʚʜʘʥʥʷʤ .ʤʝʪʦʜʠ. ʷʢʽ ʚʽʜʦʙʨʘʞʝʥʦ 

ʥʘ ʩʭʝʤʽ (ʤʘʣʶʥʦʢ 1). 

 
ʄʘʣʶʥʦʢ 1 ï ʅʘʧʨʷʤʢʠ ʐɯ 

ʅʘʧʨʷʤʢʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʪʘ ʤʦʜʝʣʶʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʬʫʥʢʮʽʾ ʣʶʜʩʴʢʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʨʽʰʝʥʥʷ.  

ʇʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʥʘʧʨʷʤʢʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʙʫʜʫʪʴ ʤʘʪʠ ʥʘʜʽʡʥʽʩʪʴ, ʙʝʟʧʝʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʡ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʚʽʜ ʥʠʭ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʡ ʧʦʪʨʽʙʥʦ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʢʣʘʜʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ɼʝʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʟʚʠʪʦʢ ʧʨʠʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: 

1. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ: ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʤ ʥʘʚʯʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, 

ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʪʘ ʚʠʭʦʜʠʪʠ ʥʘ ʥʦʚʽ ʚʠʩʥʦʚʢʠ ʙʝʟ ʧʨʷʤʦʾ ʣʶʜʩʴʢʦʾ ʽʥʪʝʨʚʝʥʮʽʾ. 

2. ʅʝʡʨʦʤʝʨʝʞʽ: ɺʦʥʠ ʻ ʯʘʩʪʠʥʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʽʤʽʪʫʶʪʴ ʨʦʙʦʪʫ 

ʣʶʜʩʴʢʦʛʦ ʤʦʟʢʫ, ʜʦʟʚʦʣʷʶʯʠ ʩʠʩʪʝʤʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʟʦʨʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ: ʩʫʯʘʩʥʠʡ ʧʽʜʭʽʜ" ʉʪʶʘʨʪ ʈʘʩʩʝʣ, ʇʽʪʝʨ ʅʦʨʚʽˇ 

https://read.in.ua/book90575/ 

2. ʉʠʩʪʝʤʠ ʪʘ ʟʘʩʦʙʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ http://surl.li/mszsl 

https://read.in.ua/book90575/
http://surl.li/mszsl


95 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 
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ʋɼʂ 004.4 

ʗʂ ɯʅʌʆʈʄɸʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ɿʄɯʅʖʖʊʔ ʉʇʆʉɯɹ ʈʆɹʆʊʀ ɺ 

ʉʋʏɸʉʅʀʍ ʂʆʄʇɸʅɯʗʍ 

ʉʦʙʢʦ ɺ. ɻ., ɻʨʠʱʝʥʢʦ ɸ. ɺ. 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʨʠʥʦʩʷʪʴ ʨʘʜʠʢʘʣʴʥʽ ʟʤʽʥʠ ʫ 

ʩʧʦʩʦʙʽ, ʷʢʠʤ ʩʫʯʘʩʥʽ ʢʦʤʧʘʥʽʾ ʬʫʥʢʮʽʦʥʫʶʪʴ ʽ ʚʝʜʫʪʴ ʙʽʟʥʝʩ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ 

ʙʽʟʥʝʩ-ʩʪʨʘʪʝʛʽʡ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʮʽ ʟʤʽʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ ʩʫʯʘʩʥʠʭ ʢʦʤʧʘʥʽʡ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʫʢʮʽʻʶ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʤʧʘʥʽʷʤ 

ʟʙʝʨʽʛʘʪʠ ʽ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ, ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʟʘʤʦʚʣʝʥʥʷʤʠ 

ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʩʪʨʘʪʝʛʽʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. ɸʨʭʽʪʝʢʪʫʨʘ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʥʘ ʩʪʦʨʽʥʮʽ 

ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʚʟʘʻʤʦʜʽʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ.  

ɼʦʩʪʫʧʥʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʨʦʙʦʪʠ: ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ 

ʧʨʘʮʶʚʘʪʠ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ ʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ. ɿʘʚʜʷʢʠ ʚʽʜʜʘʣʝʥʠʤ ʨʦʙʦʯʠʤ ʤʽʩʮʷʤ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʧʨʠʚʝʨʪʘʪʠ 

ʪʘʣʘʥʦʚʠʪʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʟ ʨʽʟʥʠʭ ʢʫʪʦʯʢʽʚ ʩʚʽʪʫ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ 

ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ. ʎʝ ʩʧʨʦʱʫʻ ʚʥʫʪʨʽʰʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ ʽ 

ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʂʦʤʫʥʽʢʘʮʽʷ ʽ ʩʧʽʚʧʨʘʮʷ: ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʜʘʶʪʴ ʟʘʩʦʙʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺʽʜ ʚʥʫʪʨʽʰʥʽʭ ʯʘʪʽʚ ʽ ʩʧʽʣʴʥʠʭ 

ʧʨʦʝʢʪʥʠʭ ʧʣʘʪʬʦʨʤ ʜʦ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ, ʢʦʤʫʥʽʢʘʮʽʷ ʩʪʘʣʘ ʙʽʣʴʰ ʟʨʫʯʥʦʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʶ. 

ɸʥʘʣʽʪʠʢʘ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʤʦʞʥʘ ʣʝʛʢʦ ʟʙʝʨʽʛʘʪʠ ʽ ʦʙʨʦʙʣʷʪʠ 

ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʷʤ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʾʭʥʶ 

ʜʽʷʣʴʥʽʩʪʴ, ʢʣʽʻʥʪʽʚ ʽ ʨʠʥʦʢ, ʱʦʙ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

ɿʘʚʜʷʢʠ ʰʚʠʜʢʦʤʫ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʯʘʩʥʽ ʢʦʤʧʘʥʽʾ ʧʝʨʝʪʚʦʨʠʣʠ ʩʚʽʡ 

ʩʧʦʩʽʙ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʱʦʩʴ ʘʙʩʦʣʶʪʥʦ ʥʦʚʝ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʣʠ ʥʝ 

ʪʽʣʴʢʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʘʣʝ ʡ ʢʣʶʯʦʚʠʤ ʩʪʨʫʢʪʫʨʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʷʢʠʡ 

ʧʝʨʝʪʚʦʨʶʻ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʢʦʤʫʥʽʢʘʮʽʶ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʥʘʚʽʪʴ ʢʫʣʴʪʫʨʫ ʢʦʤʧʘʥʽʡ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.4 

ʉʔʆɻʆɼɽʅʅʗ ʋ ɺʀʂʆʈʀʉʊɸʅʅɯ ɸɻʈʆɼʈʆʅɯɺ ʋ ʉɯʃʔʉʔʂʆʄʋ 

ɻʆʉʇʆɼɸʈʉʊɺɯ : ʄʆʅɯʊʆʈʀʅɻ ʊɸ ʂɸʈʊʆɻʈɸʌʋɺɸʅʅʗ 

ʉʦʙʢʦ ɺ. ɻ., ʈʫʙʝʣʴ ɸ.ɺ. 

 

ʉʴʦʛʦʜʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʜʨʦʥʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʜʦ 

ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɸʛʨʦʜʨʦʥʠ, ʘʙʦ ʜʨʦʥʠ 

ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʻ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. ɼʝʷʢʽ ʟ ʘʩʧʝʢʪʽʚ ʩʫʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʜʨʦʥʽʚ (ʨʠʩʫʥʦʢ 

1): ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ; ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʩʪʨʝʩʽʚ ʨʦʩʣʠʥ; ʨʦʟʧʦʜʽʣ ʚʥʝʩʝʥʥʷ ʨʝʩʫʨʩʽʚ; 

ʟʙʽʣʴʰʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶʷ; ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  ɸʛʨʦʜʨʦʥʠ ʤʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʫ ʩʫʯʘʩʥʦʤʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ . 

 
ʈʠc.1 ï ɸʩʧʝʢʪʠ ʩʫʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʜʨʦʥʽʚ 

ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ (ʨʠʩʫʥʦʢ 2):  

 
ʈʠʩ.2 ï ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

ü ɿʙʽʨ ʜʘʥʠʭ : ɸʛʨʦʜʨʦʥʠ ʟʜʘʪʥʽ ʟʙʠʨʘʪʠ ʟ ʚʠʩʦʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʭʦʧʠʪʠ ʚʝʣʠʢʫ 

ʧʣʦʱʫ ʧʦʣʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʚʠʜʠʤʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ 

ʩʧʝʢʪʨʘʣʴʥʽ ʜʘʥʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘ ʩʪʘʥʽ ʨʦʩʣʠʥ ʪʘ ˇʨʫʥʪʫ. ʅʘʧʨʠʢʣʘʜ, ʩʧʝʢʪʨʘʣʴʥʽ ʜʘʥʽ 

ʤʦʞʫʪʴ ʧʦʢʘʟʫʚʘʪʠ, ʷʢʽ ʯʘʩʪʠʥʠ ʧʦʣʷ ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰʝ ʚʦʜʠ ʘʙʦ ʜʦʙʨʠʚ. 

 ʇʨʠʢʣʘʜ : ʌʝʨʤʝʨ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʛʨʦʜʨʦʥ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʩʚʦʻ ʧʦʣʝ ʽ 

ʚʠʷʚʠʪʠ, ʱʦ ʧʝʚʥʽ ʜʽʣʷʥʢʠ ʤʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ. 

ü ʉʪʚʦʨʝʥʥʷ ʢʘʨʪ : ɿʽʙʨʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʧʦʣʽʚ. ʎʽ ʢʘʨʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʜʝʪʘʣʴʥʠʤʠ ʪʘ 

ʪʦʯʥʠʤʠ, ʚʢʣʶʯʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ, ʟʜʦʨʦʚ'ʷ ʨʦʩʣʠʥ 

ʪʘ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

 ʇʨʠʢʣʘʜ : ʌʝʨʤʝʨ ʦʪʨʠʤʫʻ ʢʘʨʪʫ ʩʚʦʛʦ ʧʦʣʷ, ʜʝ ʚʠʜʥʦ, ʱʦ ʧʝʚʥʽ ʟʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʱʽʣʴʥʽʩʪʴ ʨʦʩʣʠʥ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʟʥʘʢʦʶ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʨʦʩʣʠʥʘʤʠ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ 

ʩʧʦʥʫʢʘʪʠ ʬʝʨʤʝʨʘ ʰʫʢʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. 
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ü ɿʤʽʥʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʪʝʭʥʽʢ : ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʢʘʨʪ ʬʝʨʤʝʨ ʤʦʞʝ ʚʥʝʩʪʠ 

ʟʤʽʥʠ ʫ ʩʚʦʾ ʢʫʣʴʪʫʨʥʽ ʪʝʭʥʽʢʠ. ʅʘʧʨʠʢʣʘʜ, ʚʽʥ ʤʦʞʝ ʥʘʣʘʰʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʙʨʠʚʘ 

ʜʣʷ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʦʣʷ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʘʡʚʽ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʩʪ 

ʨʦʩʣʠʥ. 

ʇʨʠʢʣʘʜ : ʌʝʨʤʝʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʘʨʪʫ ʧʦʣʷ, ʱʦʙ ʟʘʩʪʦʩʫʚʘʪʠ, ʜʝ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʘʟʦʪʥʠʭ 

ʜʦʙʨʠʚ, ʘ ʜʝ ʤʝʥʰʝ, ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʜʦʨʦʚʠʡ ʨʽʩʪ ʨʦʩʣʠʥ. 

ü ʆʧʪʠʤʽʟʘʮʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚʨʦʞʘʶ : ʂʘʨʪʠ ʧʦʣʷ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ. ʌʝʨʤʝʨ ʤʦʞʝ ʟʘʩʪʦʩʫʚʘʪʠ, ʷʢʽ 

ʢʫʣʴʪʫʨʠ ʢʨʘʱʝ ʨʦʟʨʦʙʣʷʪʠ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʣʷ, ʚʨʘʭʦʚʫʶʯʠ ʨʘʥʽʰʝ ʚʠʨʦʱʝʥʽ ʢʫʣʴʪʫʨʠ ʪʘ 

ʤʽʩʮʝʚʽ ʫʤʦʚʠ. 

 ʇʨʠʢʣʘʜ : ʌʝʨʤʝʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʟ ʢʘʨʪ ʜʣʷ ʨʽʰʝʥʥʷ, ʷʢʽ ʢʫʣʴʪʫʨʠ ʚʠʨʦʱʫʶʪʴ ʥʘ 

ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʧʦʣʷ. ɺʽʥ ʤʦʞʝ ʚʠʨʦʱʫʚʘʪʠ ʢʫʢʫʨʫʜʟʫ ʥʘ ʜʽʣʷʥʮʽ ʟ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ ʪʘ 

ʩʚʦʻʶ ʥʘ ʜʽʣʷʥʮʽ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ. 

ü ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ : ʋʩʽ ʮʽ ʘʩʧʝʢʪʠ ʜʦʟʚʦʣʷʶʪʴ 

ʬʝʨʤʝʨʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʚʨʦʞʘʶ ʪʘ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʜʦʙʨʦ, ʚʦʜʫ ʪʘ ʽʥʰʽ 

ʨʝʩʫʨʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʇʨʠʢʣʘʜ : ʇʽʩʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʛʨʦʜʨʦʥʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʬʝʨʤʝʨʠ ʤʦʞʫʪʴ ʟʘʦʱʘʜʠʪʠ ʥʘ 

ʚʠʪʨʘʪʘʭ ʥʘ ʜʦʙʨʠʚʘ ʥʘ 20% ʪʘ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʠʡ ʚʨʦʞʘʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ. 

ʆʪʞʝ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʛʨʦʜʨʦʥʽʚ ʜʦʟʚʦʣʷʻ 

ʬʝʨʤʝʨʘʤ ʩʪʚʦʨʠʪʠ ʜʦʢʣʘʜʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʧʨʦ ʩʚʦʾ ʧʦʣʷ, ʷʢʽ ʧʽʜʚʠʱʘʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʪʘ ʟʤʝʥʰʘʪʴ ʚʠʪʨʘʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ  ʩʪʽʡʢʝ ʚʠʨʦʱʫʚʘʥʥʷ ʚʨʦʞʘʶ. ʊʦʤʫ ʨʦʟʚʠʪʦʢ ʮʽʻʾ ʩʬʝʨʠ ʻ 

ʜʦʚʦʣʽ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʨʘʚʠʣʴʥʠʤ ʨʽʰʝʥʥʷʤ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. çʈʦʣʴ ʜʨʦʥʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽè - ʇʨʦʜʦʚʦʣʴʯʘ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʆʆʅ; 

2. çʈʠʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʜʨʦʥʽʚ ʟʘ ʪʠʧʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽ ʛʝʦʛʨʘʬʽʻʶ ï 

ʛʣʦʙʘʣʴʥʠʡ ʧʨʦʛʥʦʟ ʜʦ 2025 ʨʦʢʫè ï MarketsandMarkets Research Pvt. ʊʆɺ; 

3. çɺʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽè - ɸʤʝʨʠʢʘʥʩʴʢʝ ʪʦʚʘʨʠʩʪʚʦ 

ʘʛʨʦʥʦʤʽʾ; 

4. "ɹʝʟʧʽʣʦʪʥʽ ʘʚʽʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ" - ʨʦʟʰʠʨʝʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʇʝʨʜʴʶ; 

5. çʇʨʝʮʠʟʽʡʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʟ ʚʠʩʦʪʠ: ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ (ɹʇʃɸ) ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʢʫʣʴʪʫʨʘʤʠè ï ɺʽʜʜʽʣ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 
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ʋɼʂ 004.89:378.14 

ɸɻɽʅʊʅʆ-ʆʈɯɭʅʊʆɺɸʅʀʁ ɼʀɿɸʁʅ  ɺ  E-LEARNING 

ʍʘʨʯʝʥʢʦ ʖ.ɹ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʫʜʥʠʢ ɸ.ʆ. 

 

ʂʦʥʪʝʢʩʪ.  

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʜʠʟʘʡʥ (agent-oriented design - AOD) - ʮʝ ʥʘʙʽʨ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ, 

ʱʦ ʦʭʦʧʣʶʶʪʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʙʘʛʘʪʦʘʛʝʥʪʥʠʭ ʩʠʩʪʝʤ (multi-agent system - 

MAS) [1]; ʧʨʦʮʝʩ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ñʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʚʟʘʻʤʦʜʽʾ 

ʙʘʛʘʪʴʦʭ ʥʝʟʘʣʝʞʥʠʭ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ ï ʪʘʢ ʟʚʘʥʠʭ ʘʛʝʥʪʽʚò [2].  E-Learning 

(EL) - ʮʝ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʽ ʥʘʣʘʰʪʦʚʫʚʘʥʠʡ ʟʘʩʽʙ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʤʘʪʠ 

ʧʨʦʩʪʠʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ʤʝʨʝʞʫ ʜʦ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʦʩʣʫʛ ʽ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʥʘʚʯʘʥʥʷ [3]; ñʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʙʫʜʴ-

ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʫʜʴ-̫ ʢʠʡ ʯʘʩò [4]. 

ʆʙôʻʢʪ, ʧʨʝʜʤʝʪ ʪʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ AOD ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ EL, 

ʪʘʢʠʭ ʷʢ LMS (Learning Management System), ITS (Intelligent Tutoring System), CAI (Computer-

Assisted Instruction), PLE (Personal Learning Environment). ʇʨʝʜʤʝʪ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ 

ʧʠʪʘʥʴ: (1) LMS - ̫ ʢ MAS, (2) ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ - ʚʟʘʻʤʦʜʽʷ ʨʝʘʣʴʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʘʛʝʥʪʽʚ, (3) 

ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʥʽ ʘʛʝʥʪʠ - ̔ ʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ (knowledge-based intelligent 

agent - KBIA). ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘ 

ʪʘʢʦʞ ʧʦʙʫʜʦʚʘ ʧʨʦʪʦʪʠʧʫ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʛʦ ʜʘʚʘʣʘ ʙ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʽ 

ʚʠʱʝ ʧʠʪʘʥʥʷ; ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʟ ʽʥʪʝʛʨʘʮʽʾ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʚ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ EL. 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʞʝʨʝʣ.  

ɺ [1] ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʭʦʜʫ Prometheus AUML (Agent Unified Modeling 

Languages) ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʦʮʽʥʶʚʘʥʥʷ (ʦʮʽʥʢʘ ʧʦʯʘʪʢʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ, ʱʦʙ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʾʭʥʽ ʥʘʚʠʯʢʠ ʪʘ ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭʥʴʦʛʦ ʥʘʚʯʘʥʥʷ) 

ʥʘ ʦʩʥʦʚʽ MAS ʟ ʧôʷʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʘʛʝʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʦ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ 

ʧʽʜʪʨʠʤʫʶʪʴ ʩʧʝʮʠʬʽʢʘʮʽʶ, ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʶ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʶ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ 

ʘʛʝʥʪʽʚ. 

ʆʧʠʩʘʥʦ ʨʦʟʨʦʙʣʝʥʫ ʟʘ ʫʯʘʩʪʶ ʫʢʨʘʾʥʩʴʢʠʭ ʘʚʪʦʨʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʦʜʝʣʽ  ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʛʘʣʫʟʽ çʉʫʜʥʦʚʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽ ʩʠʩʪʝʤʠè. ɿʨʦʙʣʝʥʦ 

ʰʠʨʦʢʠʡ ʦʛʣʷʜ ʜʞʝʨʝʣ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʧʠʪʘʥʴ. ʇʽʜʢʨʝʩʣʝʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʪʝʦʨʽʾ MAS ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʽ ʥʝʦʜʥʦʨʽʜʥʠʭ ʩʠʩʪʝʤ, ʢʣʘʩʦʤ ʷʢʠʭ ʻ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʚ 

ʩʪʘʪʪʽ ʦʙ'ʻʢʪ [2]. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʝʨʝʜʦʚʠʱʝ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ MAS ʚ [3]. ɼʠʟʘʡʥ 

ʩʝʨʝʜʦʚʠʱʘ  ʩʪʨʫʢʪʫʨʦʚʘʥʦ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ: ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʧʨʦʩʪʽʨ ʜʣʷ 

ʜʦʧʦʤʦʛʠ ʪʘ ʧʨʦʩʪʽʨ ʜʣʷ ʩʧʽʚʧʨʘʮʽ. ɿʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʶ Prometheus AUML ʟ ʬʦʢʫʩʦʤ ʥʘ 

ʬʫʥʢʮʽʷʭ ʧʨʦʛʨʘʤʥʠʭ ʘʛʝʥʪʽʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʶ ʚʽʨʪʫʘʣʴʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ 

(recommendation system) ʧʨʠʩʚʷʯʝʥʘ ʨʦʙʦʪʘ [4]. ʆʧʠʩʘʥʦ ʬʫʥʢʮʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʬʽʣʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭʥʽʭ ʚʧʦʜʦʙʘʥʴ ʽ ʩʪʠʣʽʚ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (Natural Language Processing - NLP) ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʜʦʙʫʪʢʫ ʟʤʽʩʪʫ ʪʝʢʩʪʫ. 

ʆʩʚʽʪʥʶ ʘʜʘʧʪʠʚʥʫ ʩʠʩʪʝʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ MAS ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ [5]. ʇʽʜʢʨʝʩʣʝʥʦ 

ʨʝʘʣʽʟʘʮʽʶ ʬʫʥʢʮʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʛʽʜʘ ʪʘ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʢʠ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʘ. ʅʘʚʝʜʝʥʦ ʤʦʜʝʣʽ 

ʘʛʝʥʪʽʚ:  ɯʥʪʝʨʬʝʡʩ ʉʪʫʜʝʥʪʘ, ʇʨʦʬʽʣʴ ʉʪʫʜʝʥʪʘ,  ɯʥʪʝʨʬʝʡʩ ɺʠʢʣʘʜʘʯʘ, ɻʽʜ ʉʪʫʜʝʥʪʘ, ɸʛʝʥʪ 

ɿʘʧʠʪʽʚ, ɸʛʝʥʪ ʅʘʚʯʘʣʴʥʠʭ ʈʝʩʫʨʩʽʚ, ʉʫʧʝʨʚʽʟʦʨ, ɸʜʤʽʥʽʩʪʨʘʪʦʨ. ʇʽʜʢʨʝʩʣʝʥʦ ʚʘʞʣʠʚʽʩʪʴ 

ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʚʥʷ ʡʦʛʦ ʤʦʪʠʚʘʮʽʾ. 
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ʉʪʘʥ ʧʨʦʙʣʝʤʠ.  

ʊʠʧʦʚʠʡ ʢʫʨʩ ʚ ʩʠʩʪʝʤʽ EL ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʪʠʧʽʚ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ: 

ʣʝʢʮʽʾ ʦʬʦʨʤʣʝʥʽ ʷʢ ʪʝʢʩʪʦʚʽ ʜʦʢʫʤʝʥʪʠ ʘʙʦ ʚʝʙ-ʩʪʦʨʽʥʢʠ; ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ, ʩʘʤʦʩʪʽʡʥʠʭ, ʢʫʨʩʦʚʠʭ ʨʦʙʽʪ; ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ 

ʤʦʞʣʠʚʦʶ ʧʝʨʘʤʝʪʨʠʟʘʮʽʻʶ ʫʤʦʚ  ʟʘ ʚʘʨʽʘʥʪʦʤ; ʤʦʜʫʣʴʥʽ ʪʘ ʧʽʜʩʫʤʢʦʚʠʡ ʪʝʩʪʠ; ʤʦʞʣʠʚʽ 

ʜʦʜʘʪʢʦʚʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʨʠʩʥʽ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʇʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʟʘʩʦʙʘʤʠ 

EL ʟʚʦʜʠʪʴʩʷ ʜʦ: ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʟ ʩʠʩʪʝʤʠ EL; ʚʠʚʯʝʥʥʷ ʪʝʢʩʪʽʚ ʣʝʢʮʽʡ, ʤʝʪʦʜʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʟʘʚʜʘʥʴ; ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʚʽʪʽʚ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ; 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʚʽʪʽʚ ʚ ʩʠʩʪʝʤʫ EL; ʧʨʦʭʦʜʞʝʥʥʷ ʤʦʜʫʣʴʥʠʭ ʪʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʪʝʩʪʽʚ. ʅʝʜʦʣʽʢʠ: 

ʩʪʘʪʠʯʥʽʩʪʴ ʪʘ ʧʣʘʩʢʽʩʪʴ (ʥʝʜʦʩʪʘʪʥʷ ʛʽʧʝʨʪʝʢʩʪʦʚʽʩʪʴ) ʪʝʢʩʪʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; ʣʽʥʽʡʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʧʝʨʝʭʦʜʫ ʚʽʜ ʟʘʚʜʘʥʥʷ ʜʦ ʟʘʚʜʘʥʥʷ; ʥʝʜʦʩʪʘʪʥʷ ʧʦʚôʷʟʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʦʜʥʠʭ 

ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ;  ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʽʜʛʫʢʠ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʥʝʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʟ 

ʧʝʨʝʭʦʜʘʤʠ ʤʽʞ ʟʘʚʜʘʥʥʷʤʠ; ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʜʣʷ  ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʩʷʛʥʫʪʦʛʦ ʩʪʘʥʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ; ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʢʦʣʝʢʪʠʚʥʽʡ ʨʦʙʦʪʽ ʪʘ ʢʦʦʧʝʨʘʮʽʾ. 

ʇʨʦʧʦʟʠʮʽʾ.  

ʅʘ ʦʩʥʦʚʽ AOD ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʦʪʠʧ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ, ʷʢʠʡ ʙʫʜʝ ʤʦʞʣʠʚʦ ʽʥʪʝʛʨʫʚʘʪʠ 

ʚ ʽʩʥʫʶʯʫ ʩʠʩʪʝʤʫ EL ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʥʝʜʦʣʽʢʽʚ, ʱʦ ʟʨʦʙʠʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ 

ʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʤ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ʤʘʻ 

ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʡ ʷʢ MAS, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ KBIA. ɿʘ ʚʽʜʧʨʘʚʥʫ ʪʦʯʢʫ ʤʦʞʝ  

ʙʫʪʠ ʚʟʷʪʦ ʤʝʪʦʜʦʣʦʛʽʶ Prometheus AUML [1, 3]  ʪʘ ʘʨʭʽʪʝʢʪʫʨʫ MAS, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʚ [5]. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ AOD ʚ ʩʠʩʪʝʤʫ EL ʤʦʞʝ ʙʫʪʠ ʧʽʜʩʠʩʪʝʤʘ 

NLP, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʙ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʙʨʦʙʢʫ ʪʝʢʩʪʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʾʭ ʚ ʙʘʟʠ ʟʥʘʥʴ [4], ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʣʘ ʙ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ KBIA ʟ 

ʧʝʨʩʧʝʢʪʠʚʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʦʣʦʩʦʚʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

ɺʠʩʥʦʚʢʠ.  

ʆʧʨʘʮʴʦʚʘʥʦ ʜʞʝʨʝʣʘ, ʷʢʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʥʘʛʘʣʴʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʪʘ 

ʥʝʧʝʨʝʨʚʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤ EL ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʥʘʜʘʻ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, 

ʢʦʤʫʥʽʢʘʮʽʡ  ʪʦʱʦ. ɺʠʟʥʘʯʝʥʦ ʧʦʟʠʮʽʾ, ʚ ʷʢʠʭ ʤʦʞʣʠʚʠʡ ʥʘʡʙʽʣʴʰʠʡ ʪʘ ʥʘʡʰʚʠʜʰʠʡ ʧʨʦʛʨʝʩ 

ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ EL ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ AOD. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʢʦʥʮʝʧʮʽʶ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʷʢ ʩʠʩʪʝʤʠ ʚʟʘʻʤʦʜʽʶʯʠʭ KBIA.  
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ʂʦʥʪʝʢʩʪ.  

ʆʥʪʦʣʦʛʽʷ (ontology) - ʮʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʘ (graph), ʜʝ ʚʫʟʣʠ (node) 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʝʣʝʤʝʥʪʠ (ʢʦʥʮʝʧʮʽʾ, ʬʘʢʪʠ, ʘʪʨʠʙʫʪʠ ʪʦʱʦ), ʘ ʜʫʛʠ (edge) ʤʽʞ ʚʫʟʣʘʤʠ -  

ʚʽʜʥʦʩʠʥʠ (relationship) ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ [1]; ʮʝ ñʽʥʞʝʥʝʨʥʠʡ ʧʨʦʜʫʢʪ, ʱʦ ʻ ʩʧʝʮʽʘʣʴʥʠʤ 

ʩʣʦʚʥʠʢʦʤ ʜʣʷ ʦʧʠʩʫ ʧʝʚʥʦʾ ʨʝʘʣʴʥʦʩʪʽò [2].  E-Learning (EL) - ʮʝ ñʧʦʻʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʣʫʛ 

ʽ  ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ (high value) ̔ʥʪʝʛʨʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ: ʙʫʜʴ-ʢʦʣʠ (anytime), ʙʫʜʴ-ʜʝ (anyplace)ò; ñʮʝ ʥʝ ʪʝ, ɦʦʙ ʧʨʦʡʪʠ ʢʫʨʩ ʽ ʨʦʟʤʽʩʪʠʪʠ ʡʦʛʦ 

ʥʘ ʨʦʙʦʯʦʤʫ ʩʪʦʣʽ, ʮʝ ʥʦʚʝ ʧʦʻʜʥʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʧʽʜʪʨʠʤʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽò [3]. 

ʆʙôʻʢʪ, ʧʨʝʜʤʝʪ ʪʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʦʥʪʦʣʦʛʽʷʭ (ontology-based) ʚ 

ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ EL, ʪʘʢʠʭ ʷʢ LMS (Learning Management System), ITS (Intelligent Tutoring 

System), CAI (Computer-Assisted Instruction), PLE (Personal Learning Environment) [4]. ʇʨʝʜʤʝʪ 

ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʧʦʥʷʪʴ: (1) ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ - ʩʪʘʥʜʘʨʪ ʪʘ ʤʝʪʘ ʥʘʚʯʘʥʥʷ, (2) 

ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ - ʦʧʠʩ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, (3) ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ - 

ʟʘʩʦʙʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʪʘ ʧʦʙʫʜʦʚʘ ʧʨʠʢʣʘʜʫ ʟʘʛʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʷʢʘ ʙ ʧʦʻʜʥʘʣʘ ʚʩʽ ʪʨʠ ʧʝʨʝʣʽʯʝʥʽ ʚʠʱʝ ʧʦʥʷʪʪʷ ʜʣʷ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʦʥʪʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʾʾ ʚ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

EL.  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʞʝʨʝʣ.  

ʆʙˇʨʫʥʪʫʚʘʥʥʶ ʚʘʞʣʠʚʦʩʪʽ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʦʥʪʦʣʦʛʽʷʭ ʧʽʜʭʦʜʽʚ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʚ [1]. ʆʢʨʝʩʣʝʥʦ ʥʝʜʦʣʽʢʠ ʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ, ʾʭʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ 

ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʪʘ ʥʝʦʜʥʦʟʥʘʯʥʝ ʪʣʫʤʘʯʝʥʥʷ ʧʦʥʷʪʴ ʧʨʠ ʬʦʨʤʫʣʶʚʘʥʥʽ ʚʠʤʦʛ ʪʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ. 

ɼʘʥʦ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ, ʷʢʽ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʜʠʟʘʡʥʫ ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʥʘ 

ʦʥʪʦʣʦʛʽʷʭ (ontology-based design). 

ɺ [2] ʚʠʙʨʘʥʦ 2792 ʪʘ  ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 52 ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʽ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʦʥʪʦʣʦʛʽʡ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ. ɺʠʢʦʥʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʨʦʙʽʪ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ ʷʢ ʧʨʝʜʤʝʪ 

ʟʘʩʪʦʩʫʚʘʥʥʷ,  ʚʠʢʦʨʠʩʪʘʥʘ ʤʝʪʦʜʦʣʦʛʽʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʦʥʪʦʣʦʛʽʡ, ʟʘʩʪʦʩʦʚʘʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʦʚʠ, ʨʽʚʝʥʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʜʝʪʘʣʽʟʘʮʽʾ. ʇʽʜʢʨʝʩʣʝʥʦ ʟʨʦʩʪʘʥʥʷ ʧʫʙʣʽʢʘʮʽʡ ʥʘ 

ʪʝʤʫ ʦʥʪʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʦʥʪʦʣʦʛʽʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚ ʦʙʣʘʩʪʽ 

m-learning (mobile learning) ʚ [3]. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʡ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʢʫʨʩʫ 

ʪʘ ʧʨʦʬʽʣʶ ʩʪʫʜʝʥʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ VARK (Visual, Aural, Read/write, and Kinesthetic) ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʾʭ ʚ LMS. 

ʆʛʣʷʜ 28 ʩʪʘʪʝʡ ʟʘ ʧʝʨʽʦʜ 2010-2020 ʨʨ ʟ ʦʧʠʩʦʤ ʩʠʩʪʝʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ (multidisciplinary) ʦʥʪʦʣʦʛʽʷʭ ʚ EL ʚʠʢʦʥʘʥʦ ʚ [4]. ɺ ʮʠʭ ʩʠʩʪʝʤʘʭ ʧʦʻʜʥʘʥʦ 

ʦʥʪʦʣʦʛʽʾ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʦʩʚʽʪʦʶ, ʧʝʜʘʛʦʛʽʯʥʦʶ 

ʧʩʠʭʦʣʦʛʽʻʶ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʥʘʫʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʟʨʦʙʣʝʥʦ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: ITS, LMS, 

CAI ̔ PLE ̒ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʡ; 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʝʪʦʜʦʤ ʻ ʧʦʙʫʜʦʚʘ ʦʥʪʦʣʦʛʽʾ ʟ ʥʫʣʷ; ʥʘʡʯʘʩʪʽʰʝ ʦʥʪʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣ ̫ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʨʦʬʽʣʽʚ ʩʪʫʜʝʥʪʽʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʶ ʩʝʤʘʥʪʠʯʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʽ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʯʝʨʝʟ 

ʦʥʪʦʣʦʛʽʯʥʫ ʪʘʢʩʦʥʦʤʽʶ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʫʯʘʩʪʶ ʫʢʨʘʾʥʩʴʢʠʭ ʘʚʪʦʨʽʚ [5]. ɼʣʷ ʮʴʦʛʦ 
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ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʠʥʮʠʧʠ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ. ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʥʪʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʷʢʠʡ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʚʟʘʻʤʦʫʟʛʦʜʞʝʥʽʩʪʴ; ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʚʽʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʪʘʢʩʦʥʦʤʽʡ (ʦʥʪʦʣʦʛʽʡ). 

ʉʪʘʥ ʧʨʦʙʣʝʤʠ.  

ʅʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʘ ʨʘʜʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʠʣʘ ʩʪʘʥʜʘʨʪʠ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʘʣʫʟʝʡ ʟʥʘʥʴ [6]. ʎʽ ʩʪʘʥʜʘʨʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ 

ʚʠʤʦʛ ʜʦ ʥʘʚʯʘʥʥʷ ʟ ʢʦʥʢʨʝʪʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʶʪʴ ʦʧʠʩ ʛʘʣʫʟʽ ʪʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ (ʦʧʠʩ  ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ - domain): ʦʙôʻʢʪ; 

ʮʽʣʴ ʥʘʚʯʘʥʥʷ; ʪʝʦʨʝʪʠʯʥʠʡ ʟʤʽʩʪ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; ʤʝʪʦʜʠ, ʤʝʪʦʜʠʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʪʦʱʦ. 

ɺʠʤʦʛʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (ʽʥʪʝʛʨʘʣʴʥʠʭ, ʟʘʛʘʣʴʥʠʭ, 

ʩʧʝʮʽʘʣʴʥʠʭ), ʷʢʽ ʟʜʦʙʫʚʘʯ ʨʽʚʥʷ ʦʩʚʽʪʠ ʤʘʻ ʥʘʙʫʪʠ. ʉʪʘʥʜʘʨʪʠ ʦʬʦʨʤʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʯʠʪʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʠʥʦʶ. ʉʪʨʫʢʪʫʨʦʚʘʥʦʾ ʬʦʨʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ ʟʨʫʯʥʦʾ ʜʣʷ ʦʙʨʦʙʢʠ ʢʦʤʧ'ʶʪʝʨʦʤ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ. 

ʇʨʦʧʦʟʠʮʽʾ.  

ʅʘ ʧʨʠʢʣʘʜʽ ʩʪʘʥʜʘʨʪʽʚ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ 121, 122, 123 ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ ʙʘʢʘʣʘʚʨ 

ʨʦʟʨʦʙʠʪʠ ʦʥʪʦʣʦʛʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʇʨʦʚʝʩʪʠ 

ʩʝʤʘʥʪʠʯʥʝ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʝ ʫʟʛʦʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʦʥʪʦʣʦʛʽʡ.  ʇʦʙʫʜʫʚʘʪʠ ʦʥʪʦʣʦʛʽʾ ʥʘʷʚʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʧʨʦʛʨʘʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʢʘʟʘʥʠʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ, ʪʘ ʫʟʛʦʜʠʪʠ ʾʭ ʟ ʚʞʝ 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʦʥʪʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʠʭ ʨʦʙʦʯʠʭ 

ʧʨʦʛʨʘʤ ʚ ʘʢʪʫʘʣʴʥʦʤʫ ʫʟʛʦʜʞʝʥʦʤʫ ʩʪʘʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʦʩʚʽʪʠ ʪʘ ʤʽʞ ʩʦʙʦʶ. 

ɺʠʚʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʪʘʢʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʽʩʥʫʶʯʫ ʧʣʘʪʬʦʨʤʫ EL ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʽʥʰʽ ʛʘʣʫʟʽ ʪʘ ʩʧʝʮʽʘʣʴʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ.  

ɺ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʧʨʘʮʴʦʚʘʥʦ ʥʠʟʢʫ ʜʞʝʨʝʣ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʫʯʘʩʥʠʡ ʩʪʘʥ (state of the art) ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʥʪʦʣʦʛʽʡ ʚ EL. ɺʠʚʯʝʥʦ ʫʢʨʘʾʥʩʴʢʽ 

ʦʩʚʽʪʥʽ ʩʪʘʥʜʘʨʪʠ ʽʟ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 121, 122, 123. ɺʠʨʦʙʣʝʥʦ ʧʨʦʧʦʟʠʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʠʟʘʡʥʫ ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʦʥʪʦʣʦʛʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʨʘʢʪʠʯʥʽ ʢʨʦʢʠ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ EL hʣʷʭʦʤ ʾʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʥʘʥʴ, ʷʢʽ  ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʘʢʫ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʷʢ ʚʠʱʘ ʦʩʚʽʪʘ, ʾʾ ʩʪʘʥʜʘʨʪʠ, 

ʨʝʩʫʨʩʠ, ʧʣʘʥʠ, ʧʨʦʮʝʩʠ ʪʦʱʦ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Baker E. L. Ontology-Based Educational Design: Seeing is Believing. 2012. 

URL:https://cresst.org/wp-content/uploads/cresst_resource13.pdf 

2. Tapia-Leon M., Chicaiza J., Luj§n-Mora S. Application of Ontologies in Higher 

Education: A Systematic Mapping Study. 2019. 

URL:https://www.researchgate.net/publication/325357912_Application_of_ontologies_in_higher_edu

cation_A_systematic_mapping_study 

3. Rani M., Vaibhav K. Vyas O. P. An Ontological Learning Management System. 2016. 

URL:https://arxiv.org/pdf/1708.09475.pdf 

4. Rahayu N. W., Ferdiana R., Kusumawardani S. S. A Systematic Review Of Ontology 

Use In E-Learning Recommender System. 2022. 

URL:https://www.sciencedirect.com/science/article/pii/S2666920X22000029 

5. Shapovalov Y., Shapovalov V., Tarasenko R., Usenko S., Paschke A. Semantic 

Structuring Of Educational Research Using Ontologies. CTE Workshop Proceedings Vol. 8 (pp. 105-

123). 2021.  

https://cresst.org/wp-content/uploads/cresst_resource13.pdf
https://www.researchgate.net/publication/325357912_Application_of_ontologies_in_higher_education_A_systematic_mapping_study
https://www.researchgate.net/publication/325357912_Application_of_ontologies_in_higher_education_A_systematic_mapping_study
https://arxiv.org/pdf/1708.09475.pdf
https://www.sciencedirect.com/science/article/pii/S2666920X22000029


102 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

SECTION 3. CYBER SECURITY FACILITIES ON HARDWARE AND SOFTWARE 

LEVELS  / ʉɽʂʎɯʗ 3. ɿɸʉʆɹʀ ʉʇʈʀʗʅʅʗ ʂɯɹɽʈɹɽɿʇɽʎɯ ʅɸ ɸʇɸʈɸʊʅʆʄʋ ʊɸ 

ʇʈʆɻʈɸʄʅʆʄʋ ʈɯɺʅʗʍ 

 

ʋɼʂ 004.415.26 

ʇʈʆɽʂʊʋɺɸʅʅʗ ɯ ɺʇʈʆɺɸɼɾɽʅʅʗ ʉɽʈɺɯʉʋ ʇɯɼʊʈʀʄʂʀ ʂʆʈʀʉʊʋɺɸʏɯɺ 

ʅɸ ʆʉʅʆɺɯ HELP DESK TICKET 

ɹʦʥʜʘʨʯʫʢ ɯ.ɺ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʽʪʝʥʢʦ ɭ.ɺ. 

 

ɺ ʨʦʙʦʪʽ ʚʠʜʽʣʝʥʦ ʜʝʢʽʣʴʢʘ ʘʩʧʝʢʪʽʚ. 

1. ɺʘʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʽʜʪʨʠʤʢʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʫʩʧʽʭʫ ʙʫʜʴ-ʷʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʧʣʠʚʘʻ ʥʘ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ, ʾʭ 

ʣʦʷʣʴʥʽʩʪʴ ʪʘ ʨʝʧʫʪʘʮʽʶ ʢʦʤʧʘʥʽʾ. ʇʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʩʣʫʞʙʘ ʧʽʜʪʨʠʤʢʠ ʜʦʟʚʦʣʷʻ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʪʘ ʦʯʽʢʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʚʽʜʯʫʚʘʶʪʴ, ʱʦ ʾʭ ʧʨʦʙʣʝʤʠ ʽ 

ʟʘʧʠʪʠ ʚʘʞʣʠʚʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ.  

2. ɿʙʝʨʝʞʝʥʥʷ ʢʣʽʻʥʪʽʚ. ɽʬʝʢʪʠʚʥʘ ʧʽʜʪʨʠʤʢʘ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʢʣʽʻʥʪʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʣʦʷʣʴʥʦʩʪʽ. ʂʦʣʠ ʢʦʨʠʩʪʫʚʘʯʽ ʟʥʘʶʪʴ, ʱʦ ʾʭʥʽ ʧʨʦʙʣʝʤʠ ʚʠʨʽʰʫʶʪʴʩʷ ʰʚʠʜʢʦ ʪʘ 

ʷʢʽʩʥʦ, ʚʦʥʠ ʙʽʣʴʰ ʩʭʠʣʴʥʽ ʟʘʣʠʰʘʪʠʩʷ ʚʽʨʥʠʤʠ ʚʘʰʽʡ ʢʦʤʧʘʥʽʾ.  

3. ʇʦʢʨʘʱʝʥʥʷ ʨʝʧʫʪʘʮʽʾ. ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʧʨʠʷʻ 

ʧʦʟʠʪʠʚʥʠʤ ʚʽʜʛʫʢʘʤ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤ. ʇʦʟʠʪʠʚʥʘ ʨʝʧʫʪʘʮʽʷ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ.  

4. ɽʬʝʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʟʘʷʚʢʘʤʠ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʘʪʠ, 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʯʘʩ 

ʚʽʜʛʫʢʫ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ.  

5. ɸʥʘʣʽʪʠʢʘ ʪʘ ʟʚʽʪʥʽʩʪʴ. ʉʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘʟʚʠʯʘʡ ʥʘʜʘʶʪʴ 

ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʟʚʽʪʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ 

ʨʦʙʦʪʠ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʧʨʦʮʝʩʠ.  

6. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʦʨʛʘʥʽʟʘʮʽʾ. ɺʧʦʨʷʜʢʦʚʘʥʘ ʦʙʨʦʙʢʘ ʟʘʷʚʦʢ ʪʘ ʩʧʽʚʧʨʘʮʷ ʤʽʞ 

ʨʽʟʥʠʤʠ ʚʽʜʜʽʣʘʤʠ ʧʽʜʪʨʠʤʢʠ ʧʦʢʨʘʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʛʘʣʦʤ.  

7. ɺʧʣʠʚ ʥʘ ʧʨʠʙʫʪʦʢ. ɿʘʜʦʚʦʣʝʥʽ ʪʘ ʣʦʷʣʴʥʽ ʢʣʽʻʥʪʠ ʩʭʠʣʴʥʽ ʢʫʧʫʚʘʪʠ ʙʽʣʴʰʝ, ʱʦ 

ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʬʽʥʘʥʩʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʘʥʽʾ. 

8. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟʘʷʚʢʘʤʠ (help desk ticket).  ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟʘʷʚʢʘʤʠ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

9. ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ, ʪʘʢʠʭ ʷʢ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ, ʘʚʪʦʨʠʟʘʮʽʷ ʪʘ ʰʠʬʨʫʚʘʥʥʷ, ʛʘʨʘʥʪʫʻ ʟʘʭʠʩʪ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʾʭʥʶ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ. 

10. ʇʦʢʨʘʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ ʟʘʷʚʢʘʤʠ, 

ʚʟʘʻʤʦʜʽʷ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʪʘʻ ʙʽʣʴʰ ʧʨʦʟʦʨʦʶ, ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʪʘ ʟʨʫʯʥʦʶ ʜʣʷ ʦʙʦʭ ʩʪʦʨʽʥ. 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ help desk ticket - ʮʝ ʣʠʰʝ ʧʝʨʰʠʡ ʢʨʦʢ. 

ʄʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ. 

ɿʘʛʘʣʦʤ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʦʩʥʦʚʽ help 

desk ticket - ʮʝ ʚʘʞʣʠʚʘ ʩʪʨʘʪʝʛʽʯʥʘ ʽʥʽʮʽʘʪʠʚʘ, ʷʢʘ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʚʽʜʥʦʩʠʥ ʟ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʦʛʨʘʤʘ Hesk. ʇʨʦʛʨʘʤʘ Hesk - ʮʝ ʚʽʜʤʽʥʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟʘʷʚʢʘʤʠ. ɺʦʥʘ ʻ ʙʝʟʢʦʰʪʦʚʥʦʶ ʪʘ ʚʽʜʢʨʠʪʦʶ ʜʣʷ ʩʧʽʣʴʥʦʪʠ, 

ʤʘʻ ʙʘʛʘʪʦ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ ʽ ʜʦʩʠʪʴ ʣʝʛʢʘ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʽ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʠ Hesk ʥʘ ʩʝʨʚʝʨʽ ʘʙʦ ʥʘ ʇʂ ʧʦʪʨʽʙʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʾʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʪʚʦʨʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʟʘʷʚʦʢ, ʧʨʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʪʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʟʥʘʥʴ, ʜʝ 

ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟʥʘʭʦʜʠʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʧʫʣʷʨʥʽ ʧʠʪʘʥʥʷ ʙʝʟ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʟʘʷʚʦʢ. 

ʇʨʦʛʨʘʤʘ ʧʦʩʪʽʡʥʦ ʤʦʥʽʪʦʨʠʪʴ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʪʘ ʚʠʚʯʘʻ ʩʪʘʪʠʩʪʠʢʫ. ʎʝ ʜʦʧʦʤʦʞʝ ʚʠʷʚʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʴ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʧʽʜʪʨʠʤʢʠ. 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʩʠʩʪʝʤʠ ʧʦʪʨʽʙʥʦ ʟʨʦʟʫʤʽʪʠ ʽ ʨʦʟʽʙʨʘʪʠʩʴ, ʷʢ ʧʦʜʘʚʘʪʠ ʟʘʷʚʢʠ ʪʘ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʽʜʪʨʠʤʢʦʶ ʯʝʨʝʟ Hesk. 

 ʇʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ ʚʦʥʘ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʥʦʚʠʭ ʟʘʷʚʦʢ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʨʘʱʝʥʥʷ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟʘʷʚʢʘʤʠ ʥʘ ʙʘʟʽ Hesk ʤʦʞʝ ʧʦʣʝʛʰʠʪʠ ʨʦʙʦʪʫ ʩʣʫʞʙʠ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʟʘʜʦʚʦʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʨʦʙʣʷʯʠ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʟʘʷʚʦʢ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 
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scho-take-help-desk-systema-perevagy-ta-mozhlyvosti-suchasnoi-help-desk 

2. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://it-guild.com/info/blog/6-razlichiy-

mezhdu-helpdesk-i-servicedesk/ 

3. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: p://hi-news.pp.ua/kompyuteri/15018-help-

desk-sistemi-ponyattya-priznachennya-funkcyi-ta-vdguki-fahvcv.html 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.42 

ɺʀʗɺʃɽʅʅʗ ʊɸ ʆʎɯʅʂɸ ɸʂʊʀɺʅʀʍ ʇʈʆʎɽʉɯɺ ʋ ɹɽʅʏʄɸʈʂɸʍ ʗʂ 

ɯʅʉʊʈʋʄɽʅʊ ɺʀʗɺʃɽʅʅʗ ʇʆʊɽʅʎɯʁʅʆ ʅɽɹɸɾɸʅʀʍ ʇʈʆɻʈɸʄ 

ɺʦʣʢʦʚ ɸ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʩʻʚ ɹ.ʉ. 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʘʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʠʩʪʝʤʽ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʘʞʘʥʠʭ ʧʨʦʛʨʘʤ ʧʨʠ ʨʦʙʦʪʽ ʙʝʥʯʤʘʨʢʫ. ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʘʢʪʠʚʥʦʩʪʽ ʜʠʩʧʝʪʯʝʨʘ ʟʘʚʜʘʥʴ ʪʘ ʨʝʻʩʪʨʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʚʽʨʫʩʥʦʛʦ, ʨʝʢʣʘʤʥʦʛʦ, ʘ ʪʘʢʦʞ ʽʥʰʦʛʦ ʥʝʙʘʞʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʧʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʣʽʢʚʽʜʘʮʽʾ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʝʟʝʥʪʦʚʘʥʽ ʯʝʨʝʟ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ-ʙʝʥʯʤʘʨʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʧʣʠʚ ʥʝʙʘʞʘʥʠʭ ʧʨʦʛʨʘʤ ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. ʆʧʠʩʘʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ 

ʝʬʝʢʪʠʚʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʰʣʷʭʦʤ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʧʨʠʙʠʨʘʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ, ʚʠʷʚʣʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʛʨʘʤ, ʙʝʥʯʤʘʨʢ, ʤʦʥʽʪʦʨʠʥʛ 

ʩʠʩʪʝʤʠ, ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

1. ɺʉʊʋʇ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʙʝʥʯʤʘʨʢʽʚ ʥʘ 

Python ʰʣʷʭʦʤ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʠʩʪʝʤʽ.                        

ʄʝʪʘ ʧʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʫʙʣʽʢʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʪʦʯʥʦʩʪʽ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ 

ʧʽʜ ʯʘʩ ʙʝʥʯʤʘʨʢ-ʪʝʩʪʽʚ, ʰʣʷʭʦʤ ʣʽʢʚʽʜʘʮʽʾ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, ʪʘʢʠʭ ʷʢ ʤʘʡʥʝʨʠ, 

ʨʝʢʣʘʤʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚʽʨʫʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

2. ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʙʝʥʯʤʘʨʢʽʚ ʥʘ Python ʟʜʘʪʥʝ ʥʘʜʘʚʘʪʠ ʜʘʥʽ ʧʨʦ ʧʨʦʮʝʩʦʨ, 

ʜʠʩʢʠ, ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʪʘ ʻʤʥʽʩʪʴ ʘʢʫʤʫʣʷʪʦʨʘ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʣʘʥʫʻʪʴʩʷ 

ʜʦʜʘʪʠ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ ʯʝʨʝʟ ʜʠʩʧʝʪʯʝʨ ʟʘʚʜʘʥʴ ʘʙʦ ʨʝʻʩʪʨ 

ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʾʭ ʘʚʪʦʤʘʪʠʯʥʫ ʣʽʢʚʽʜʘʮʽʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʠʭ ʜʘʥʠʭ ʫ ʧʨʦʛʨʘʤʽ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʥʝʙʘʞʘʥʠʭ ʧʨʦʛʨʘʤ, ʟʦʢʨʝʤʘ ʤʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʘʪʝʨʥʽʚ ʧʦʚʝʜʽʥʢʠ ʰʢʽʜʣʠʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʊʘʢʦʞ ʷ ʧʣʘʥʫʶ ʜʦʜʘʪʠ ʜʦ ʧʨʦʛʨʘʤʠ ʚʙʫʜʦʚʘʥʫ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʩʫʥʝʥʥʷ 

ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʦʧʪʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ 

ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

1. ʄʦʥʽʪʦʨʠʥʛ ʧʨʦʮʝʩʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʘʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

2. ɸʥʘʣʽʟ ʚʽʜʭʠʣʝʥʴ ʫ ʩʠʩʪʝʤʽ: ɺʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʰʢʽʜʣʠʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

3. ɽʚʨʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʚʨʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ 

ʟʘʛʨʦʟ ʪʘ ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

4. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʩʫʥʝʥʥʷ: ʈʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʠʩʪʝʤʽ. 

5. ɺʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ: ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʥʘ ʜʠʩʢʫ. 

3. ɺʀʉʅʆɺʂʀ 
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ʈʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʠʩʪʝʤʽ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʨʘʤʠ ʙʝʥʯʤʘʨʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʮʝʩʽʚ, ʘʥʘʣʽʟ ʚʽʜʭʠʣʝʥʴ, 

ʝʚʨʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʩʫʥʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ-

ʙʝʥʯʤʘʨʢ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʚʘʥʥʷ ʚʧʣʠʚʫ 

ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʟʚʦʣʷʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʥʝʙʘʞʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʘʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʠʩʪʝʤʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʫ ʪʘ 

ʙʝʟʧʝʯʥʫ ʨʦʙʦʪʫ ʢʦʤʧ'ʶʪʝʨʘ. ʎʝʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʣʽʢʚʽʜʦʚʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʝ ʘʙʦ ʥʝʙʘʞʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢʝ ʷʢ ʰʢʽʜʣʠʚʽ ʧʨʦʛʨʘʤʠ, ʚʽʨʫʩʠ, 

ʰʧʠʛʫʥʩʴʢʝ ʇɿ ʪʘ ʽʥʰʽ ʟʘʛʨʦʟʠ. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʪʠʢʠ ʙʝʥʯʤʘʨʢʽʚ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.415 

ʄɽʊʆɼʀ ɸɺʊɽʅʊʀʌɯʂɸʎɯɰ ʊɸ ɰʍ ʇɽʈɽɺɸɻʀ ɯ ʅɽɼʆʃɯʂʀ 

ɻʝʨʘʩʠʤʝʥʢʦ ʉ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ʌʘʢʪʦʨ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ - ʮʝ ʤʝʪʦʜ ʘʙʦ ʪʠʧ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʽʜʝʥʪʠʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ. ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ: 

1. ʑʦ ʚʠ ʟʥʘʻʪʝ (ʽʥʬʦʨʤʘʮʽʷ, ʷʢʫ ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʟʥʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʘʨʦʣʴ ʘʙʦ 

PIN-ʢʦʜ). 

2. ʑʦ ʚʠ ʤʘʻʪʝ (ʬʽʟʠʯʥʽ ʧʨʝʜʤʝʪʠ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʤʘʪʠ, ʪʘʢʽ ʷʢ ʪʦʢʝʥ ʘʙʦ 

ʩʤʘʨʪ-ʢʘʨʪʘ). 

3. ʍʪʦ ʚʠ (ʙʽʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʽ ʷʢ ʚʽʜʙʠʪʦʢ ʧʘʣʴʮʷ ʘʙʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙʣʠʯʯʷ). 

4. ʗʢ ʚʠ ʨʦʙʠʪʝ (ʧʦʚʝʜʽʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʽ ʷʢ ʩʪʠʣʴ ʧʠʩʴʤʘ ʯʠ ʤʘʥʝʨʘ ʥʘʙʦʨʫ 

ʪʝʢʩʪʫ). 

ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʽʥʰʽ ʚʠʜʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʪʘʢʽ ʷʢ ʬʘʢʪʦʨ ʯʘʩʫ ʪʘ ʬʘʢʪʦʨ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, 

ʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʙʽʥʘʮʽʾ ʮʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ. 

ʆʜʥʦʬʘʢʪʦʨʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ (SFA) - ʮʝ ʥʘʡʧʦʰʠʨʝʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʤ'ʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ (ʜʠʚ. ʨʠʩ. 1). ʇʘʨʦʣʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʢʣʘʜʥʠʤʠ, ʚʢʣʶʯʘʶʯʠ ʣʽʪʝʨʠ, ʮʠʬʨʠ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʩʠʤʚʦʣʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤʠ. 

ʆʜʥʘʢ ʫ SFA ʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

 
ʈʠʩ. 1 - ʆʜʥʦʬʘʢʪʦʨʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ 

ʇʝʨʝʚʘʛʠ SFA ʧʦʣʷʛʘʶʪʴ ʫ ʡʦʛʦ ʧʨʦʩʪʦʪʽ ʪʘ ʣʝʛʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʟʨʫʯʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʧʘʨʦʣʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʅʝʜʦʣʽʢʠ SFA ʚʢʣʶʯʘʶʪʴ ʪʝ, ʱʦ ʟʘʟʚʠʯʘʡ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʙʘʛʘʪʦ ʦʥʣʘʡʥ-ʘʢʘʫʥʪʽʚ, ʽ ʮʝ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʦʙʣʝʤ ʟ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷʤ ʧʘʨʦʣʽʚ. ʃʶʜʠ ʯʘʩʪʦ ʦʙʠʨʘʶʪʴ ʧʨʦʩʪʽ ʧʘʨʦʣʽ, 

ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʘʪʫ ʥʘʨʦʜʞʝʥʥʷ ʪʘ ʙʫʪʠ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʬʽʰʠʥʛʦʚʠʭ ʘʪʘʢ. 

ʗʢʱʦ ʧʘʨʦʣʴ ʩʪʘʻ ʚʽʜʦʤʠʤ ʩʪʦʨʦʥʥʽʤ, ʮʝ ʤʦʞʝ ʟʘʛʨʦʞʫʚʘʪʠ ʙʝʟʧʝʮʽ ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ɼʚʦʝʪʘʧʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ (2FA) ʧʽʜʚʠʱʫʻ ʙʝʟʧʝʢʫ, ʧʦʻʜʥʫʶʯʠ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʘʨʦʣʴ 

ʟ ʽʥʰʠʤ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʤ ʬʘʢʪʦʨʦʤ, ʪʘʢʠʤ ʷʢ ʙʝʟʧʝʯʥʠʡ ʪʦʢʝʥ ʟ ʦʜʥʦʨʘʟʦʚʠʤ ʧʘʨʦʣʝʤ (OTP) 

[1]. 2FA ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʟ ʨʽʟʥʠʭ ʛʨʫʧ ʬʘʢʪʦʨʽʚ ʽ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ (ʜʠʚ. ʨʠʩ. 

2). 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʩʣʽʜʫʻ ʜʨʫʛʠʡ ʤʝʭʘʥʽʟʤ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʝʜʩʪʘʚʠʪʠ ʬʽʟʠʯʥʠʡ ʤʝʭʘʥʽʟʤ ʘʙʦ OTP, ʥʘʜʽʩʣʘʥʠʡ ʯʝʨʝʟ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ, 

SMS ʘʙʦ ʽʥʰʠʡ ʧʨʠʩʪʨʽʡ [2]. 

 
ʈʠʩ. 2 - ɼʚʦʬʘʢʪʦʨʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ 

ʇʝʨʝʚʘʛʠ 2FA ʧʦʣʷʛʘʶʪʴ ʚ ʧʦʢʨʘʱʝʥʥʽ ʙʝʟʧʝʢʠ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ 

ʬʘʢʪʦʨʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʗʢʱʦ ʧʘʨʦʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʩʪʘʻ ʚʽʜʦʤʠʤ ʟʣʦʚʤʠʩʥʠʢʘʤ, ʚʦʥʠ ʚʩʝ ʦʜʥʦ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʦʚʠʥʥʽ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʨʫʛʦʛʦ ʤʝʭʘʥʽʟʤʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ ʟʘʚʜʘʥʥʷ ʟʥʘʯʥʦ 

ʩʢʣʘʜʥʽʰʠʤ. 

ʅʝʜʦʣʽʢʠ 2FA ʚʢʣʶʯʘʶʪʴ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʮʝʩʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʦʪʨʝʙʫ ʚ ʜʦʜʘʪʢʦʚʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ, ʱʦ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʟʥʠʟʠʪʠ ʟʨʫʯʥʽʩʪʴ. ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ 

ʥʘʚʽʪʴ ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ, ʷʢʱʦ ʚʽʥ ʥʝ ʧʨʦʡʜʝ ʦʙʠʜʚʘ 

ʤʝʭʘʥʽʟʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʝ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʨʦʟʫʤʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʦʤ. 

ɹʘʛʘʪʦʬʘʢʪʦʨʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ (MFA) ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘʢʠʭ ʷʢ ʚʽʜʙʠʪʦʢ ʧʘʣʴʮʷ ʘʙʦ ʨʘʡʜʫʞʥʘ ʦʙʦʣʦʥʢʘ ʦʢʘ, ʱʦ ʨʦʙʠʪʴ 

ʧʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘʜʽʡʥʽʰʠʤ (ʜʠʚ. ʨʠʩ. 3). MFA ʢʦʤʙʽʥʫʻ ʧʨʠʥʘʡʤʥʽ ʪʨʠ ʪʠʧʠ ʦʙʣʽʢʦʚʠʭ 

ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ [3]. 

 
ʈʠʩ. 3 - ɹʘʛʘʪʦʬʘʢʪʦʨʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ 

ʇʝʨʝʚʘʛʠ MFA ʚʢʣʶʯʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʦʙʭʦʜʫ ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʟʘʭʠʩʪʫ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʜʝ ʙʝʟʧʝʢʘ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ. 

ʅʝʜʦʣʽʢʠ MFA ʚʢʣʶʯʘʶʪʴ ʧʠʪʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʙʽʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ. ʊʘʢʦʞ ʤʝʪʨʠʢʠ, ʪʘʢʽ ʷʢ ʯʘʩʪʦʪʘ ʧʦʤʠʣʢʦʚʦʛʦ 

ʧʨʠʡʥʷʪʪʷ ʪʘ ʯʘʩʪʦʪʘ ʧʦʤʠʣʢʦʚʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʚʘʞʣʠʚʽ ʦʩʢʽʣʴʢʠ ʜʦʩʷʛʥʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ 

ʪʦʯʥʦʩʪʽ ʚ ʮʠʭ ʤʝʪʨʠʢʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʝ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Jhansi Rani CH, Shammi Munnisa SK. A survey on web authentication methods for web 

applications. Int J Comput Sci Inf Technol. 2016;7(4):1678ï1680.  

2. Shteingart H, Gordon AN, Gazit J. Two-factor authentication. In: Microsoft technology 

licensing. Redmond, WA (US): LLC; 2016.  

3. Azrour M, Mabrouki J, Guezzaz A, Farhaoui Y. New enhanced authentication protocol for 

internet of things. Big Data Min Anal. 2021 March; 
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ʋɼʂ 004.056 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʂʈʀʇʊʆʉʊɯʁʂʆʉʊɯ ʂʆʈʀʉʊʋɺɸʎʔʂʆɰ ʍɽʐ-

ʌʋʅʂʎɯɰ ɼʃʗ ʇʈɸʂʊʀʏʅʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɻʨʝʙʝʥʶʢ ɹ.ɺ., ɯʚʯʝʥʢʦ ɯ.ʆ., ʇʘʥʘʩʝʥʢʦ ʉ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ɸʥʦʪʘʮʽʷ: ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʚʣʘʩʥʫ ʭʝʰ-ʬʫʥʢʮʽʶ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʾ 

ʢʨʠʧʪʦʩʪʽʡʢʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤʠ ʭʝʰ-ʘʣʛʦʨʠʪʤʘʤʠ MD5 ʪʘ SHA-1, ʦʧʝʨʫʶʯʠ ʪʘʢʠʤ 

ʧʦʢʘʟʥʠʢʦʤ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʥʘʷʚʥʠʭ ʢʦʣʽʟʽʡ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʝʰ-ʬʫʥʢʮʽʷ, ʭʝʰ-ʩʫʤʘ, ʢʦʣʽʟʽʷ, ʙʣʦʢ, ʢʨʠʧʪʦʩʪʽʡʢʽʩʪʴ. 

ʍʝ-hʬʫʥʢʮʽʷ ï ʬʫʥʢʮʽʷ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʚʭʽʜʥʽ ʜʘʥʽ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ ʚ ʜʘʥʽ ʬʽʢʩʦʚʘʥʦʾ 

ʜʦʚʞʠʥʠ, ʘʙʦ ʬʫʥʢʮʽʷ ʟʛʦʨʪʢʠ. ʆʜʥʦʟʥʘʯʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʽ ʭʝʰʝʤ ʥʝʤʘʻ, 

ʙʦ ʢʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ (ʭʝʰ-ʩʫʤ) ʤʝʥʰʘ ʟʘ ʢʽʣʴʢʽʩʪʴ ʢʦʤʙʽʥʘʮʽʡ ʚʭʽʜʥʦʛʦ ʤʘʩʠʚʫ. ʂʦʣʽʟʽʷ 

ï ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʨʽʟʥʽ ʚʭʽʜʥʽ ʤʘʩʠʚʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʭʝʰ-ʢʦʜʽʚ (ʜʘʡʜʞʝʩʪʽʚ). 

ɯʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʮʠʭ ʢʦʣʽʟʽʡ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʮʽʥʮʽ ʷʢʦʩʪʽ ʭʝʰ-ʬʫʥʢʮʽʡ: ʥʘʜʽʡʥʠʡ 

ʭʝʰ-ʘʣʛʦʨʠʪʤ ʤʘʻ ʙʫʪʠ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʣʽʟʽʡ[1]. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤ 

ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʭʝʰ-ʬʫʥʢʮʽʾ: 

ɼʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʟʤʽʥʶʻʤʦ ʫ ʧʦʚʽʜʦʤʣʝʥʥʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʜʦʩʪʘʥʥʴʦʛʦ ʙʽʪʘ ʥʘ 1, 

ʦʩʪʘʥʥʴʦʛʦ ʥʘ 0 (ʤʦʞʫʪʴ ʙʫʪʠ ʪʽʣʴʢʠ ʥʫʣʴʦʚʽ ʘʙʦ ʪʽʣʴʢʠ ʦʜʠʥʠʯʥʽ ʙʽʪʠ), ʘ ʧʦʪʽʤ ʜʦʧʠʩʫʻʤʦ 

ʜʟʝʨʢʘʣʴʥʦ ʙʽʪʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʷ, ʧʦʢʠ ʜʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʝ ʙʫʜʝ ʢʨʘʪʥʝ 64 (ʷʢʱʦ ʥʝ ʚʠʩʪʘʯʘʻ 

ʙʽʪʽʚ, ʜʦʧʠʩʫʻʤʦ ʥʫʣʽ): 

ʇʦʯʘʪʢʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ: 1100 0110 0001 0100 1101 1110 0101 0101 1110 1011 0110 0001 

0001; 

ɺʽʜʢʦʨʠʛʦʚʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ: 1100 0110 0001 0100 1101 1110 0101 0101 1110 1011 0110 

0001 0010 0100 1000 0110. 

ʇʽʜʛʦʪʦʚʣʝʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʦʟʙʠʚʘʻʤʦ ʥʘ ʙʣʦʢʠ ʧʦ 16 ʙʽʪʽʚ: b1: 1100 0110 0001 0100; b2: 

1101 1110 0101 0101; b3: 1110 1011 0110 0001; b4: 0010 0100 1000 0110. 

ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʢʦʥʘʻʤʦ ʽʥʚʝʨʩʽʶ ʧʝʨʰʦʛʦ ʙʣʦʢʫ: b1: 0011 1001 1110 1011. 

ʈʝʘʣʽʟʫʻʤʦ ʜʣʷ ʦʪʨʠʤʘʥʠʭ ʙʣʦʢʽʚ b1, b2, b3, b4 ʦʧʝʨʘʮʽʶ XOR ʪʘʢʠʤ ʯʠʥʦʤ: b12 = b1ṥ b2; 

b23 = b12 ṥ b3; b34 = b23ṥ b4. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʥʘʩʪʫʧʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʘʻʤʦ: b12: 1110 0111 1011 1110; b23: 0000 

1100 1101 1111; b34: 0010 1000 0101 1001 ï ʟʥʘʯʝʥʥʷ ʭʝʰ-ʬʫʥʢʮʽʾ. 

ɼʘʥʠʡ ʘʣʛʦʨʠʪʤ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʣʽʟʽʡ ʽʟ ʭʝʰ-ʬʫʥʢʮʽʷʤʠ SHA-1 ʽ MD5 

ʟʘʚʜʷʢʠ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʰʝʥʥʶ ʤʦʚʦʶ Python (ʈʠʩ.1-6): 

 
ʈʠʩ.1 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 500 ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

 
ʈʠʩ.2 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 1000 ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

 
ʈʠʩ.3 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 2000 ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

 
ʈʠʩ.4 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 5000 ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 
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ʈʠʩ.5 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 7500 ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

 
ʈʠʩ.6 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 10000 ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ 

ʆʪʞʝ, ʩʪʚʦʨʝʥʘ ʭʝʰ-ʬʫʥʢʮʽʷ ʥʝ ʻ ʢʨʠʧʪʦʩʪʽʡʢʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʣʽʟʽʡ ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʩʥʫʶʯʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ MD5 ʪʘ SHA-1. ʎʴʦʛʦ ʥʝʜʦʣʽʢʫ ʤʦʞʥʘ ʧʦʟʙʫʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ 

ʟʙʽʣʴʰʝʥʥʷ ʚʭʽʜʥʠʭ ʙʣʦʢʽʚ, ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ ʪʘ ʨʦʟʤʽʨʫ ʭʝʰʫ-ʩʫʤʠ.  

ʅʘʷʚʥʽʩʪʴ ʢʦʣʽʟʽʡ ʫ ʢʦʨʠʩʪʫʚʘʮʴʢʽʡ ʭʝʰ-ʬʫʥʢʮʽʾ ʙʫʣʦ ʫʩʫʥʫʪʦ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ 

ʨʦʟʤʽʨʫ ʭʝʰʫ ʜʦ 32 ʙʽʪ, ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʽʣʝʥʥʷ ʥʘ ʙʣʦʢʠ ʧʦ 32 ʙʽʪʠ (ʈʠʩ.7): 

 
ʈʠʩ.7 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 32-ʙʽʪʥʦʛʦ ʭʝʰʫ 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʯʠʩʣʘ ʢʦʣʽʟʽʡ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʭʽʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ: 

ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʥʥʷ ʥʘʷʚʥʦʩʪʽ ʢʦʣʽʟʽʡ 

ʂʽʣʴʢʽʩʪʴ 

ʧʦʚʽʜʦʤʣʝʥʴ 

User (16-

ʙʽʪʥʠʡ ʭʝʰ) 

User (32-

ʙʽʪʥʠʡ ʭʝʰ) 

MD5 SHA-

1 

500 2 - - - 

1000 6 - - - 

2000 25 - - - 

5000 162 - - - 

7500 384 - - - 

10000 694 - - - 

 

 
ʈʠʩ.8 ï ɿʘʣʝʞʥʽʩʪʴ ʯʠʩʣʘ ʢʦʣʽʟʽʡ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʚʽʜʦʤʣʝʥʴ ʜʣʷ 16-ʙʽʪʥʦʾ ʢʦʨʠʩʪʫʚʘʮʴʢʦʾ 

ʭʝʰ-ʬʫʥʢʮʽʾ 

ɿʛʽʜʥʦ ʟ ʨʠʩʫʥʢʦʤ 8 ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʯʠʩʣʘ ʢʦʣʽʟʽʡ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʧʦʚʽʜʦʤʣʝʥʴ ʤʘʻ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɺʠʩʥʦʚʢʠ: ʆʪʞʝ, ʫ ʧʨʦʚʝʜʝʥʽʡ ʨʦʙʦʪʽ ʤʠ ʧʝʨʝʢʦʥʘʣʠʩʷ, ʱʦ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʚʠʤʦʛ ʜʦ 

ʭʝʰ-ʬʫʥʢʮʽʡ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʢʨʠʧʪʦʩʪʽʡʢʦʩʪʽ ʻ ʤʽʥʽʤʽʟʘʮʽʷ ʪʘʢ ʟʚʘʥʠʭ ʢʦʣʽʟʽʡ. ʅʘ ʧʨʘʢʪʠʯʥʦʤʫ 

ʧʨʠʢʣʘʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʨʽʰʝʥʥʷ ʤʦʚʦʶ Python ʤʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ 

ʧʨʦ, ʧʦ-ʧʝʨʰʝ, ʥʘʜʽʡʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ʘʣʛʦʨʠʪʤʽʚ MD5 ʽ SHA-1, ʪʘ, ʧʦ-ʜʨʫʛʝ, ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʦʷʚʠ ʢʦʣʽʟʽʡ ʚʽʜ ʨʦʟʤʽʨʫ ʭʝʰʫ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. academy.binance.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çʑʦ ʪʘʢʝ ʭʝʰʫʚʘʥʥʷ?è. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://academy.binance.com/uk/articles/what-is-hashing (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 05.10.2023). 
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ʋɼʂ 004.056 

ɼʆʉʃɯɼɾɽʅʅʗ ɿɸʍʀʑɽʅʆɰ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʉʀʉʊɽʄʀ ɿ ɽʃɽʄɽʅʊɸʄʀ 

ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʅɸ ʆʉʅʆɺɯ ʎʀʌʈʆɺʀʍ ʉʃɯɼɯɺ 

ʄʘʢʘʻʚ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʦʙʩʷʛ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʢʦʞʥʦʛʦ ʜʥʷ, ʧʨʦʜʦʚʞʫʻ 

ʥʝʚʧʠʥʥʦ ʟʨʦʩʪʘʪʠ. ʎʠʬʨʦʚʽ ʩʣʽʜʠ, ʷʢʽ ʟʘʣʠʰʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽ ʧʽʜ ʯʘʩ ʚʽʜʚʽʜʫʚʘʥʥʷ ʚʝʙ-ʩʘʡʪʽʚ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʪʘ ʽʥʰʠʭ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ, ʩʪʘʶʪʴ ʮʽʥʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ[1]. ʆʜʥʘʢ, ʨʘʟʦʤ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʫ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ, ʧʦʩʪʘʻ 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʮʠʭ ʜʘʥʠʭ. 

ʎʽ ʮʠʬʨʦʚʽ ʩʣʽʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʚʠʯʢʠ, ʽʥʪʝʨʝʩʠ, ʛʝʦʣʦʢʘʮʽʶ ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʦʛʦ, ʤʘʶʪʴ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʘʥʘʣʽʟʫ[1][2]. ɿʘʚʜʷʢʠ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʫ 

ʤʦʞʣʠʚʦ ʚʠʢʦʥʫʚʘʪʠ ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ, ʚʠʷʚʣʷʶʯʠ ʰʘʙʣʦʥʠ ʪʘ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ, 

ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ, ʪʘʢ ʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʆʜʥʘʢ, ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʚʠʢʣʠʢʘʻ ʽ ʨʷʜ ʧʠʪʘʥʴ, ʟʦʢʨʝʤʘ ʱʦʜʦ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʷʢ ʟʙʝʨʝʛʪʠ ʧʨʠʚʘʪʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʚʽʪʽ, ʜʝ ʜʘʥʽ ʟʙʠʨʘʶʪʴʩʷ 

ʪʘ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʪʘʢʦʤʫ ʤʘʩʰʪʘʙʽ? 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʮʽ ʜʘʥʽ, ʚʠʤʘʛʘʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʭʠʩʪʫ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʫ ʪʘ ʟʣʦʚʤʠʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʬʦʨʤʘʮʽʾ. ʉʘʤʫ ʪʦʤʫ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʛʨʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʚʠʷʚʣʝʥʥʽ ʪʘ ʨʝʘʛʫʚʘʥʥʽ ʥʘ ʟʣʦʚʤʠʩʥʽ ʜʽʾ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʘʥʘʣʽʟʫʶʯʠ ʚʝʣʠʢʽ ʥʘʙʦʨʠ ʜʘʥʠʭ ʪʘ ʚʠʷʚʣʷʶʯʠ ʘʥʦʤʘʣʽʾ ʘʙʦ ʧʽʜʦʟʨʽʣʫ 

ʧʦʚʝʜʽʥʢʫ[3]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʭʠʱʝʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʦʩʥʦʚʽ 

ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʥʘʨʘʟʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʩʬʝʨʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ[3]. ɸʥʘʣʽʟ 

ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʟʘʛʨʦʟ ʙʝʟʧʝʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʝ ʟʘʚʞʜʠ ʙʝʟʜʦʛʘʥʥʽ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʧʦʤʠʣʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭʥʽʡ ʘʥʘʣʽʟ ʽ ʚʠʩʥʦʚʢʠ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘʢʠʭ ʩʠʩʪʝʤ, ʷʢʝ ʙʠ ʚʨʘʭʦʚʫʚʘʣʦ ʷʢ ʪʝʭʥʽʯʥʽ, ʪʘʢ ʽ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʫ 

ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʽ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʪʝʤʠ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʪʘ ʘʥʘʣʽʟʫʶʪʴ ʮʠʬʨʦʚʽ ʩʣʽʜʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʭʠʱʝʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚ ʟʜʘʪʥʘ ʦʧʪʠʤʘʣʴʥʦ ʦʙʨʦʙʣʷʪʠ ʮʠʬʨʦʚʽ ʩʣʽʜʠ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʨʝʙʠ 

ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ɿʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

-  ʜʦʩʣʽʜʠʪʠ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʪʘ ʾʭʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ; 

-  ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʚ ʟʘʭʠʱʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ; 

-  ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ; 

-  ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ ʥʘ ʧʨʘʢʪʠʯʥʠʭ ʧʨʠʢʣʘʜʘʭ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʦʣʷʛʘʪʠʤʝ ʫ ʤʦʞʣʠʚʦʩʪʽ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʘ 

ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʠʭ ʪʝʩʪʽʚ ʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 
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ʋɼʂ 004.492 

ɺʀɹɯʈ IPS ɸɹʆ IDS ɺ ɯʅʌʆʈʄɸʎɯʁʅɯʁ ʉʀʉʊɽʄɯ SMB 

ʇʝʪʨʝʥʢʦ ʄ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʘʪʽʻʚʩʴʢʠʡ ɺ. ɺ. 

 

ɺʩʪʫʧ: ʚʦʨʦʞʽ ʘʪʘʢʠ ʥʘ ʦʙôʻʢʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ï ʩʴʦʛʦʜʝʥʥʷ ʢʨʘʾʥʠ, ʘ ʫʥʠʢʥʝʥʥʷ 

ʪʘ ʚʽʜʙʠʚʘʥʥʷ ï ʾʭ ʞʠʪʪʻʚʘ ʥʝʦʙʭʽʜʥʽʩʪʴ. ɸʪʘʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘ ʜʝʨʞʦʨʛʘʥʠ ʪʘ ʚʦʻʥʥʽ 

ʦʙôʻʢʪʠ, ʘʪʘʢʠ ʟʘʟʥʘʶʪʴ ʥʘʚʽʪʴ ʦʙôʻʢʪʠ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ (SMB). ɯ ʪʦʤʫ ʢʝʨʽʚʥʠʢʘʤ 

ʬʽʨʤ ʧʦʪʨʽʙʥʦ ʟʘʜʫʤʘʪʠʩʴ ʧʨʦ ʜʦʜʘʪʢʦʚʽ ʤʝʪʦʜʠ ʢʽʙʝʨʟʘʭʠʩʪʫ ʾʭʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ,  ʦʜʠʥ 

ʽʟ ʢʨʦʢʽʚ ʮʝ ʚʧʨʦʚʘʜʞʝʥʥʷ IPS ʘʙʦ IDS ʩʠʩʪʝʤʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ: ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʦʨʛʥʝʥʥʷʤ (IDS/IPS) ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʢʽʙʝʨʘʪʘʢ, ʷʢʽ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʩʢʣʘʜʥʠʤʠ. IDS/IPS ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ ʚʠʷʚʠʪʠ ʪʘ ʚʽʜʨʝʘʛʫʚʘʪʠ ʥʘ 

ʥʠʭ. ʈʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT), ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʢʽʙʝʨʘʪʘʢ, ʘ IDS/IPS ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ɯʉ. ʆʪʞʝ IDS/IPS ʻ ʚʘʞʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ʙʘʛʘʪʴʦʭ ʩʪʨʘʪʝʛʽʡ ʙʝʟʧʝʢʠ ɯʉ. ɺʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʦʨʛʘʥʽʟʘʮʽʷʤ ʟʘʭʠʩʪʠʪʠ ʩʚʦʾ 

ʤʝʨʝʞʽ ʪʘ ʩʠʩʪʝʤʠ ʚʽʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʢʽʙʝʨʘʪʘʢ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ. ʉʧʦʯʘʪʢʫ ʜʦʩʣʽʜʠʤʦ ʚʽʜʤʽʥʥʦʩʪʽ  ʤʽʞ IDS ʪʘ IPS ʩʠʩʪʝʤʘʤʠ. 

ʉʠʩʪʝʤʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʦʨʛʥʝʥʥʷʤ (IPS) - ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʤʝʨʝʞʝʚʦʾ ʙʝʟʧʝʢʠ (ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʘʧʘʨʘʪʥʠʤ ʧʨʠʩʪʨʦʻʤ ʘʙʦ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ), ʷʢʠʡ ʙʝʟʧʝʨʝʨʚʥʦ ʚʽʜʩʪʝʞʫʻ ʤʝʨʝʞʫ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʟʣʦʚʤʠʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʽ ʚʞʠʚʘʻ ʟʘʭʦʜʽʚ ʜʣʷ ʾʾ ʟʘʧʦʙʽʛʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ 

ʥʝʾ, ʙʣʦʢʫʻ ʘʙʦ ʧʨʠʧʠʥʷʻ ʾʾ, ʢʦʣʠ ʚʦʥʘ ʚʩʝ ʞ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʉʠʩʪʝʤʘ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ (IDS) ð ʧʨʦʛʨʘʤʥʠʡ-ʘʧʘʨʘʪʥʠʡ ʟʘʩʽʙ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʬʘʢʪʽʚ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʚ ʢʦʤʧ'ʶʪʝʨʥʫ ʩʠʩʪʝʤʫ ʘʙʦ ʤʝʨʝʞʫ, ʘʙʦ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ ʚ ʦʩʥʦʚʥʦʤʫ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ[2]. 

ʆʩʥʦʚʥʘ ʨʽʟʥʠʮʷ ʤʽʞ IDS ʪʘ IPS ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ IDS ʣʠʰʝ ʚʠʷʚʣʷʻ ʧʦʪʝʥʮʽʡʥʽ ʘʪʘʢʠ, 

ʪʦʜʽ ʷʢ IPS ʤʦʞʝ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʪʠ ʾʤ. 

IDS ʧʨʘʮʶʶʪʴ, ʘʥʘʣʽʟʫʶʯʠ ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʽʜʦʤʠʭ ʩʠʛʥʘʪʫʨ ʘʪʘʢ. ʂʦʣʠ 

IDS ʚʠʷʚʣʷʻ ʧʦʪʝʥʮʽʡʥʫ ʘʪʘʢʫ, ʚʦʥʘ ʛʝʥʝʨʫʻ ʩʠʛʥʘʣ ʪʨʠʚʦʛʠ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʡ 

ʣʶʜʠʥʦʶ ʘʙʦ ʩʠʩʪʝʤʦʶ. IPS ʧʨʘʮʶʶʪʴ, ʘʥʘʣʽʟʫʶʯʠ ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ ʥʘ ʦʩʥʦʚʽ ʧʨʘʚʠʣ. ʂʦʣʠ 

IPS ʚʠʷʚʣʷʻ ʧʦʪʝʥʮʽʡʥʫ ʘʪʘʢʫ, ʚʦʥʘ ʤʦʞʝ ʚʽʜʭʠʣʠʪʠ ʪʨʘʬʽʢ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʧʨʘʚʠʣʫ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ [1,2,4] ʟʚʝʜʝʤʦ ʫ ʪʘʙʣʠʮʶ 1, ʢʣʶʯʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ IDS ʪʘ IPS : 

ʊʘʙʣʠʮʷ 1. ɺʽʜʤʽʥʥʦʩʪʽ IDS ʪʘ IPS 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ IDS IPS 

ʄʝʪʘ ɺʠʷʚʣʷʻ ʧʦʪʝʥʮʽʡʥʽ ʘʪʘʢʠ ɺʠʷʚʣʷʻ ʪʘ ʟʘʧʦʙʽʛʘʻ ʘʪʘʢʘʤ 

ɼʽʷ ɻʝʥʝʨʫʻ ʩʠʛʥʘʣ ʪʨʠʚʦʛʠ ɺʽʜʭʠʣʷʻ ʯʠ ʜʦʟʚʦʣʷʻ ʪʨʘʬʽʢ 

ɼʦʜʘʪʢʦʚʽ 

ʬʫʥʢʮʽʾ 

ʄʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ ʘʥʦʤʘʣʽʡ 

ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʄʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʬʽʣʴʪʨʘʮʽʶ ʪʘ 

ʙʣʦʢʫʚʘʪʠ ʪʨʘʬʽʢ 

ɺʠʙʽʨ 

ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʚʝʣʠʢʠʭ ʤʝʨʝʞ, ʜʝ 

ʚʘʞʣʠʚʦ ʚʠʷʚʠʪʠ ʚʽʜʦʤʽ ʘʪʘʢʠ 

ʇʽʜʭʦʜʠʪʴ ʜʣʷ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ 

ʤʝʨʝʞ, ʜʝ ʚʘʞʣʠʚʦ ʚʠʷʚʠʪʠ ʥʦʚʽ ʪʘ 

ʥʝʚʽʜʦʤʽ ʘʪʘʢʠ 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʚʠʱʝ ʧʝʨʝʜ ʢʝʨʽʚʥʠʢʘʤʠ ʬʽʨʤ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʚʠʙʦʨʫ ʤʽʞ IDS ʪʘ IPS, ʧʨʠ 

ʾʾ ʨʦʟʚôʷʟʘʥʥʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʝʚʥʠʡ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ, ʩʘʤʝ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʻ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ. 

ʄʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

ʊʠʧ ʤʝʨʝʞʽ: IDS ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʚʝʣʠʢʠʭ ʤʝʨʝʞ, ʜʝ ʩʢʣʘʜʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʩʽ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ. IPS ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʤʝʨʝʞ, ʜʝ ʮʽ 

ʜʽʾ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʩʪʽʰʝ. 

ʊʠʧ ʟʘʛʨʦʟ: IDS ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʽʰʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʦʤʠʭ ʟʘʛʨʦʟ, ʪʦʜʽ ʷʢ IPS 

ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʽʰʠʤʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʽ ʥʝʚʽʜʦʤʠʭ ʟʘʛʨʦʟ. 
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ɹʶʜʞʝʪ ʪʘ ʨʝʩʫʨʩʠ: IDS, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʤʝʥʰ ʜʦʨʦʛʠʤʠ ʪʘ ʚʠʤʘʛʘʶʪʴ ʤʝʥʰʝ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ, ʥʽʞ IPS. 

ʅʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʽʩʪʽʚ ʽʟ ʜʦʩʚʽʜʦʤ ʨʦʙʦʪʠ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʘ ʬʽʨʤʠ ʻ ʩʠʩʪʝʤʥʠʡ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʷʢʠʡ ʜʦʩʢʦʥʘʣʦ ʟʥʘʶ ʧʝʚʥʫ ʽʟ ʩʠʩʪʝʤ, ʪʦ ʜʣʷ ʤʘʣʦʾ ʬʽʨʤʠ ʣʦʛʽʯʥʦ ʦʙʨʘʪʠ ʩʘʤʦ ʾʾ.   

IDS ʪʘ IPS ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʘʟʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʙʝʟʧʝʢʠ. IDS ʤʦʞʝ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʘʪʘʢʠ, ʷʢʽ IPS ʤʦʞʝ ʟʘʧʦʙʽʛʪʠ. 

ʂʦʨʦʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʻʤʦ ʦʩʥʦʚʥʽ IPS ʪʘ IDS, ʷʢʽ ʽʩʥʫʶʪʴ ʥʘ ʨʠʥʢʫ. 

Snort ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʚʽʣʴʥʠʭ IDS ʩʠʩʪʝʤ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʛʥʘʪʫʨʠ ʽ 

ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʰʢʽʜʣʠʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʝʨʝʞʽ. 

(https://www.snort.org) 

Suricata ʻ ʚʽʜʢʨʠʪʦʶ IDS/IPS ʩʠʩʪʝʤʦʶ, ʷʢʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ ʚ ʤʝʨʝʞʘʭ. 

ɺʦʥʘ ʧʽʜʪʨʠʤʫʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʪʦʢʦʣʽʚ ʽ ʤʘʻ ʚʙʫʜʦʚʘʥʫ ʧʽʜʪʨʠʤʢʫ ʜʣʷ ʩʠʛʥʘʪʫʨ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ. (https://suricata.io) 

Zeek - ʮʝ ʤʝʨʝʞʝʚʠʡ ʤʦʥʽʪʦʨʠʥʛʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʽʥʪʨʫʟʽʡ ʽ ʘʥʘʣʽʟʫ ʘʢʪʠʚʥʦʩʪʽ ʚ ʤʝʨʝʞʽ.             (https://zeek.org) 

AlienVault USM (Unified Security Management) - ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʙʝʟʧʝʢʠ, ʷʢʝ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʠʩʪʝʤʫ ʚʠʷʚʣʝʥʥʷ ʽʥʪʨʫʟʽʡ (IDS), ʩʠʩʪʝʤʫ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ, ʘʥʘʣʽʟ ʧʦʜʽʡ ʽ 

ʙʘʛʘʪʦ ʽʥʰʠʭ ʙʝʟʧʝʢʦʚʠʭ ʬʫʥʢʮʽʡ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʚʠʷʚʣʷʪʠ ʟʘʛʨʦʟʠ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ ʽ ʚʠʨʽʰʫʚʘʪʠ ʾʭ. AlienVault USM ʪʘʢʦʞ ʽʥʪʝʛʨʫʻ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʘʥʘʣʽʟʫ ʟʘʛʨʦʟ ʪʘ 

ʽʥʮʠʜʝʥʪʽʚ ʚ ʦʜʥʽʡ ʧʣʘʪʬʦʨʤʽ. (https://cis.bakotech.com/product/274/) 

ʎʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʟʘʛʨʦʟ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʦʨʛʘʥʽʟʘʮʽʾ. ɯ ʢʦʥʢʨʝʪʥʠʡ ʚʠʙʽʨ ʩʠʩʪʝʤʠ ʻ 

ʥʘʧʨʷʤʢʦʤ ʤʦʾʭ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʩʥʦʚʦʢ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ IPS ʪʘ IDS. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʧʦʪʨʽʙʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ IPS ʯʠ IDS ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʟʘʭʠʩʪʫ ɯʉ (ʪʠʧ ʤʝʨʝʞʽ, ʪʠʧ 

ʟʘʛʨʦʟ, ʥʘʷʚʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʽʩʪʽʚ ʽʟ ʜʦʩʚʽʜʦʤ ʨʦʙʦʪʠ). ɸ ʪʘʢʦʞ 

ʨʦʟʛʣʷʥʫʪʦ ʜʝʷʢʽ IPS ʪʘ IDS, ʱʦ ʧʨʠʩʫʪʥʽ ʥʘ ʨʠʥʢʫ, ʘ ʩʘʤʝ Snort, Suricata, Zeek, AlienVault.  
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ʋɼʂ 004.4 

ɿɸʉʆɹʀ ʉʇʈʀʗʅʅʗ ʂɯɹɽʈɹɽɿʇɽʎɯ ʅɸ ɸʇɸʈɸʊʅʆʄʋ ʊɸ ʇʈʆɻʈɸʄʅʆʄʋ 

ʈɯɺʅʗʍ 

ʉʦʙʢʦ ɺ. ɻ., ɻʨʘʥʦʚʩʴʢʠʡ ɺ. ɺ. 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʪʘ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʷʭ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ 

ʟʘʜʘʯʝʶ ʜʣʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʽʜ ʢʽʙʝʨʟʘʛʨʦʟ. ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ 

ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘ ʦʙʦʭ ʨʽʚʥʷʭ (ʨʠʩʫʥʦʢ 1): 

 
ʈʠʩ. 1 - ʈʽʚʥʽ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʅʘ ʘʧʘʨʘʪʥʦʤʫ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʍʘʨʜʚʝʨʥʽ ʤʦʜʫʣʽ ʙʝʟʧʝʢʠ (HSM), ʷʢʽ ʥʘʜʘʶʪʴ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʢʣʶʯʽʚ ʪʘ ʚʠʢʦʥʘʥʥʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ. ʂʨʽʤ ʪʦʛʦ ʨʦʟʨʦʙʥʠʢʠ ʪʘ ʚʠʨʦʙʥʠʢʠ ʘʧʘʨʘʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʥʦʨʤ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʟʙʝʨʽʛʘʥʥʷ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʫʩʴʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʤʘʪʠ ʟʘʭʦʜʠ 

ʙʝʟʧʝʢʠ ʥʘ ʨʽʚʥʽ ʬʽʟʠʯʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢʽ ʷʢ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ, 

ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʙʘʨôʻʨʠ ʙʝʟʧʝʢʠ. 

ʅʘ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʥʪʠʚʽʨʫʩʥʽ ʪʘ ʘʥʪʠ-ʰʧʠʛʫʥʩʴʢʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʪʘ ʙʣʦʢʫʶʪʴ ʰʢʽʜʣʠʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʪʘ ʧʨʦʛʨʘʤʠ ʰʧʠʛʫʥʠ. ɼʣʷ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʌʘ̒ʨʚʦʣʣ (Farewall) ï ʮʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʣʦʢʫʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ ʟ'ʻʜʥʘʥʥʷ, 

ʧʝʨʝʰʢʦʜʞʘʶʯʠ ʟʣʦʚʤʠʩʥʠʢʘʤ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʤʝʨʝʞʽ. ʎʝʡ 

ʽʥʩʪʨʫʤʝʥʪ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʜʦʧʦʤʘʛʘʻ ʫ ʟʘʧʦʙʽʛʘʥʥʽ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʘʪʘʢ ʟ ɯʥʪʝʨʥʝʪʫ. ʑʝ ʦʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ 

ʟʘʭʠʩʪʫ ʤʝʨʝʞʽ ʻ ʽʥʪʨʘ- ʪʘ ʝʢʩʪʨʘ-ʜʝʪʝʢʪʦʨʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʘʥʦʤʘʣʽʾ ʪʘ ʥʝʩʧʨʘʚʝʜʣʠʚʽ ʜʽʾ ʚ ʤʝʨʝʞʽ 

ʯʠ ʥʘ ʧʨʠʩʪʨʦʷʭ, ʱʦ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ ʧʦʪʝʥʮʽʡʥʽ ʢʽʙʝʨʟʘʛʨʦʟʠ. ɯʥʪʨʘ-ʜʝʪʝʢʪʦʨʠ ʮʝ ʟʘʩʦʙʠ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʥʝʟʚʠʯʘʡʥʦʾ ʘʙʦ ʧʽʜʦʟʨʽʣʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ ʯʠ ʤʝʨʝʞʽ. 

ɺʦʥʠ ʩʣʽʜʢʫʶʪʴ ʟʘ ʚʥʫʪʨʽʰʥʽʤʠ ʧʦʜʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʥʘʤʘʛʘʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʩʠʩʪʝʤʠ, ʥʝʟʚʠʯʘʡʥʽ ʟʚʝʨʥʝʥʥʷ ʜʦ ʨʝʩʫʨʩʽʚ, ʘʥʦʤʘʣʴʥʠʡ ʪʨʘʬʽʢ ʪʦʱʦ. ɯʥʪʨʘ-ʜʝʪʝʢʪʦʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʪʘ ʧʨʘʚʠʣʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʚʥʫʪʨʽʰʥʽʭ ʟʘʛʨʦʟ ʽ ʩʧʦʚʽʱʝʥʥʷ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʘʙʦ ʩʠʩʪʝʤʫ ʧʨʦ ʤʦʞʣʠʚʽ ʘʪʘʢʠ ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ. ɽʢʩʪʨʘ-ʜʝʪʝʢʪʦʨʠ, 

ʥʘʚʧʘʢʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʥʝʟʚʠʯʘʡʥʠʭ ʧʦʜʽʡ ʘʙʦ ʚʠʪʦʢʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʩʠʩʪʝʤʠ ʯʠ ʤʝʨʝʞʽ. ɺʦʥʠ ʩʣʽʜʢʫʶʪʴ ʟʘ ʩʧʨʦʙʘʤʠ ʚʠʚʝʟʝʥʥʷ ʜʘʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʠʤʠ, ʟ ʩʠʩʪʝʤʠ. ʎʽ ʜʝʪʝʢʪʦʨʠ ʨʝʘʛʫʶʪʴ ʥʘ ʥʘʜʤʽʨʥʠʡ ʚʠʭʽʜʥʠʡ ʪʨʘʬʽʢ ʘʙʦ 

ʥʘʜʟʚʠʯʘʡʥʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʧʨʘʚʦʤʽʨʥʠʡ ʦʙʽʛ ʜʘʥʠʭ. 

ʇʘʪʯʽ ʪʘ ʦʥʦʚʣʝʥʥʷ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʣʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤ ʪʘ 

ʜʦʜʘʪʢʽʚ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʟʘʭʠʩʪʠʪʠʩʷ ʚʽʜ ʨʽʟʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ. ɼʫʞʝ ʯʘʩʪʦ ʢʽʙʝʨʘʪʘʢʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʪʝ, ʱʦ ʩʠʩʪʝʤʘ ʘʙʦ ʇɿ (ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ) ʟʘʩʪʘʨʽʣʽ ʪʘ ʤʘʶʪʴ ʩʣʘʙʢʽ 

ʤʽʩʮʷ. ʊʘʢʦʞ ʙʫʚʘʶʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʢʘʧʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʜʣʷ 
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ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʨʘʪʠ ʜʘʥʠʭ ʚʥʘʩʣʽʜʦʢ ʘʪʘʢ ʯʠ ʚʠʧʘʜʢʦʚʠʭ ʧʦʤʠʣʦʢ (ʜʣʷ ʮʴʦʛʦ ʩʪʚʦʨʶʶʪʴ ʨʝʟʝʨʚʥʽ 

ʢʦʧʽʾ ʜʘʥʠʭ ʪʘ ʧʨʦʮʝʜʫʨʠ ʾʭ ʚʽʜʥʦʚʣʝʥʥʷ). 

ɼʣʷ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ. ʉʠʩʪʝʤʠ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʚʦʬʘʢʪʦʨʥʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦʟʚʦʣʷʶʪʴ ʦʙʤʝʞʫʚʘʪʠ ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʦʞ, ʱʝ ʦʜʥʠʤ 

ʟʘʭʠʩʪʦʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʻ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʭʠʩʪʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʧʽʜ ʯʘʩ ʾʾ ʧʝʨʝʜʘʯʽ ʪʘ ʟʙʝʨʽʛʘʥʥʷ. 

ɺ ʢʽʙʝʨʙʝʟʧʝʮʽ ʻ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʽʡ ʚ ʤʝʨʝʞʽ ʧʽʜ ʥʘʟʚʦʶ 

SIEM (ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʮʠʜʝʥʪʽʚ) ï ʮʝ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʪʘ ʘʥʘʣʽʟʫʶʪʴ ʜʘʥʽ 

ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʪʝʥʮʽʡʥʽ ʢʽʙʝʨʟʘʛʨʦʟʠ. SIEM ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʟʙʽʨ ʜʘʥʥʠʭ (ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʜʽʾ ʚ ʤʝʨʝʞʽ, ʟ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ), 

ʢʦʥʩʦʣʽʜʘʮʽʷ ʜʘʥʠʭ (ʘʥʘʣʽʟ ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʩʠʩʪʝʤʠ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ), 

ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʦʜʽʾ (ʧʝʨʝʜʙʘʯʘʻ ʧʝʚʥʠʡ ʩʧʦʩʽʙ ʩʧʦʚʽʱʝʥʴ ʜʣʷ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʭ ʧʦʜʽʡ, 

ʚʦʥʠ ʩʣʫʞʘʪʴ ʚʢʘʟʽʚʥʠʢʦʤ ʜʣʷ ʢʦʤʘʥʜ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʥʘ ʱʦ ʾʤ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ), ʧʦʣʽʪʠʢʘ ʜʽʡ 

(ʮʝ ʩʧʠʩʦʢ ʩʪʘʥʽʚ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʟʘ ʧʝʚʥʠʭ ʦʙʩʪʘʚʠʥ, ʘ ʪʘʢʦʞ ʩʧʦʚʽʱʝʥʥʷ ʪʘ ʪʨʠʚʦʛʠ, 

ʷʢʽ ʾʤ ʚʽʜʧʦʚʽʜʘʶʪʴ). 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʚʠʤʘʛʘʻ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʟʘʩʦʙʽʚ ʪʘ ʪʽʩʥʦʾ ʩʧʽʚʧʨʘʮʽ ʤʽʞ 

ʘʧʘʨʘʪʥʠʤʠ ʪʘ ʧʨʦʛʨʘʤʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʨʽʟʥʠʭ ʚʠʜʽʚ ʢʽʙʝʨʟʘʛʨʦʟ. 

ɺʠʩʥʦʚʦʢ: 

ʂʽʙʝʨʙʝʟʧʝʢʘ ʩʪʘʻ ʚʩʝ ʚʘʞʣʠʚʽʰʦʶ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʢʽʙʝʨʟʘʛʨʦʟ ʪʘ 

ʘʪʘʢ. ɿʘʩʦʙʠ ʩʧʨʠʷʥʥʷ ʢʽʙʝʨʙʝʟʧʝʮʽ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʪʘ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʷʭ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʚʪʨʘʪʠ ʜʘʥʠʭ, ʚʽʨʫʩʽʚ 

ʪʘ ʽʥʰʠʭ ʟʘʛʨʦʟ.  

ʅʘ ʘʧʘʨʘʪʥʦʤʫ ʨʽʚʥʽ ʟʘʩʦʙʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʬʽʟʠʯʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ, ʪʘʢʽ ʷʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʤʽʢʨʦʩʭʝʤ, ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʪʘ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʜʦʟʚʦʣʷʶʪʴ ʫʥʝʤʦʞʣʠʚʠʪʠ ʬʽʟʠʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʧʦʙʽʛʪʠ ʚʠʪʦʢʫ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʘʧʘʨʘʪʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʾʭ 

ʧʝʨʝʜʘʯʽ. 

ʅʘ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʽ ʟʘʩʦʙʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʪʠʚʽʨʫʩʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʙʨʘʥʜʤʘʫʝʨʽʚ, ʽʥʪʨʠʛʫʶʯʠʭ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ, ʘ ʪʘʢʦʞ 

ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤ ʪʘ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʷʚʣʷʪʠ ʪʘ 

ʙʣʦʢʫʚʘʪʠ ʚʨʘʟʣʠʚʦʩʪʽ, ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʜʘʣʷʪʠ ʰʢʽʜʣʠʚʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʜʦʩʪʫʧʦʤ ʜʦ ʜʘʥʠʭ ʪʘ ʨʝʩʫʨʩʽʚ. 

ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʣʝʞʥʝ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʩʚʽʜʦʤʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʙʝʟʧʝʢʠ ʚ ɯʥʪʝʨʥʝʪʽ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʟʘʩʦʙʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʨʽʚʥʽ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʨʠʟʠʢʽʚ ʜʦʧʦʤʘʛʘʶʪʴ ʫʥʠʢʘʪʠ ʩʦʮʽʘʣʴʥʦ-ʽʥʞʝʥʝʨʥʠʭ 

ʘʪʘʢ ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʤʘʥʽʧʫʣʷʮʽʡ ʟ ʙʦʢʫ ʟʣʦʚʤʠʩʥʠʢʽʚ. 

ʆʪʞʝ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʽʙʝʨʙʝʟʧʝʢʠ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʠʡ ʟʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʫ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʥʘ ʘʧʘʨʘʪʥʦʤʫ ʪʘ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʷʭ, ʨʝʛʫʣʷʨʥʽ 

ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʚʽʜʦʤʫ ʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʽʣʴʢʠ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʥʘʜʽʡʥʦ ʟʘʭʠʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʙʝʨʝʛʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ ʚ ʩʫʯʘʩʥʦʤʫ 

ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ. 
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2. https://ts2.space/uk 

3. https://dan-it.com.ua/uk/blog/chto-takoe-kiberbezopasnost-mery-obespechenija-

kiberbezopasnosti/ 

4. https://osvita.loda.gov.ua/?page=blog&id=1411 

5. https://gridinsoft.ua/siem  
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʈʆɿʈʆɹʂɸ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ 

ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʅɸʉʃɯɼʂɯɺ ʄɽʈɽɾɽɺʀʍ ɸʊɸʂ 

ʉʪʝʮʶʢ ɹ.ʇ. 

 

ʉʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ ʢʦʨʠʩʪʫʻʪʴʩʷ ʫʩʽʤʘ ʧʝʨʝʚʘʛʘʤʠ ɯʊ, ʷʢʽ ʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ 

ʙʽʣʴʰʦʩʪʽ ʛʘʣʫʟʝʡ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʮʠʭ ʫʤʦʚʘʭ ʟʥʘʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ (ʂɹ) 

ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʨʦʩʪʘʻ. ʉʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʢʽʙʝʟʘʭʠʩʪʫ ʧʝʨʝʩʪʘʣʠ 

ʪʫʨʙʫʚʘʪʠ ʣʠʰʝ ʬʘʭʽʚʮʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ. ɯʥʮʠʜʝʥʪʠ ʫ ʩʬʝʨʽ ʂɹ ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʩʧʦʞʠʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʧʦʩʣʫʛ, ʷʢʠʤ ʟʘʨʘʟ ʜʦʙʨʝ ʚʽʜʦʤʽ ʥʘʟʚʠ ʚʽʨʫʩʥʠʭ 

ʘʪʘʢ WannaCry, Petya ʪʘ ʽʥʰʽ. ɸʙʦ ʢʽʙʝʨʘʪʘʢ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʽʟʥʽ ʦʙ'ʻʢʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʘʙʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ï Stuxnet, Flame, 

BlackEnergy ʪʘ ʽʥ [1, 2]. 

ɺʝʣʠʢʝ ʟʘʥʝʧʦʢʦʻʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʷʢ ʚʘʞʢʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʥʘʩʣʽʜʢʠ ʢʽʙʝʨʘʪʘʢ, ʪʘʢ ʽ 

ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʩʪʘʪʠʩʪʠʯʥʽʡ 

ʟʚʽʪʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʦʛʣʷʜʘʭ ʱʦʜʦ ʂɹ ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʢʦʤʧʘʥʽʡ [3-5]. 

ʏʠʩʝʣʴʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʢʽʙʝʨʧʨʦʩʪʽʨ [1 ʩ. 509, 7], ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ, ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʪʝʭʥʽʢʠ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʙʦʪ-ʤʝʨʝʞ) ʚʠʟʥʘʯʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʥʦʚʦʛʦ ʣʘʥʜʰʘʬʪʫ ʟʘʛʨʦʟ, 

ʷʢʠʡ ʟʜʘʪʥʠʡ ʥʘʡʙʣʠʞʯʠʤ ʜʝʩʷʪʠʣʽʪʪʷʤ ʜʦʤʽʥʫʚʘʪʠ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʢʽʙʝʨʧʨʦʩʪʦʨʽ. ʇʨʠ ʮʴʦʤʫ ʚʩʝ 

ʥʘʨʦʩʪʘʶʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʽʙʝʨʘʪʘʢ ʧʦʭʦʜʠʪʴ ʚʽʜ ʤʘʩʰʪʘʙʥʦʩʪʽ ʩʚʽʪʦʚʦʛʦ ʢʽʙʝʨʧʨʦʩʪʦʨʫ. 

ʉʢʣʘʜʥʽ ʘʪʘʢʠ ʪʠʧʫ APT (Advanced Persistent Threats) ʤʘʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʩʪʨʫʢʪʫʨʫ, ʨʽʟʥʽ 

ʤʝʭʘʥʽʟʤʠ ʨʝʘʣʽʟʘʮʽʾ ʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʪʝʭʥʽʯʥʠʭ 

ʢʘʥʘʣʽʚ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʦʟʚʦʣʷʻ ʟʥʘʭʦʜʠʪʠ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʚʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ ʘʪʘʢ. ʋ ʢʽʙʝʨʧʨʦʩʪʦʨʽ, ʷʢ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʬʘʭʽʚʮʷʤʠ, ʤʦʞʫʪʴ 

ʨʦʟʚʠʚʘʪʠʩʷ ʜʝʜʘʣʽ ʥʝʙʝʟʧʝʯʥʽʰʽ ʪʘ ʩʢʣʘʜʥʽʰʽ ʟʘʛʨʦʟʠ. ʎʝ ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷ 

ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʛʨʦʟ, ʘʪʘʢ ʽ ʾʭ ʥʘʩʣʽʜʢʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʮʴʦʛʦ ʘʥʘʣʽʟʫ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ 

ʧʨʦʪʠʜʽʾ ʽʩʥʫʶʯʠʤ ʪʘ ʤʦʞʣʠʚʠʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʢʽʙʝʨʟʘʛʨʦʟʘʤ ʪʘ ʘʪʘʢʘʤ. 

ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʢʽʙʝʨʘʪʘʢ ʟʤʽʥʶʶʪʴʩʷ ʟ ʨʦʢʫ ʚ ʨʽʢ ʽ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʜʦʩʠʪʴ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ. ʋ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʫʟʘʛʘʣʴʥʝʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʢʽʙʝʨʘʪʘʢ ʪʘ ʟʘʛʨʦʟ 

ʟʘ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ. ɺ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʚʽʪʠ ʘʚʪʦʨʠʪʝʪʥʠʭ ʫ ʮʽʡ 

ʩʬʝʨʽ ʢʦʤʧʘʥʽʡ, ʪʘʢʠʭ ʷʢ Positive Technologies [7, ʩ. 16] ʪʘ Cisco [4, ʩ. 15-20]. ɿʚʽʪʠ ʪʘ ʦʛʣʷʜʠ ʱʦʜʦ 

ʢʽʙʝʨʘʪʘʢ ʤʽʩʪʷʪʴ ʜʦʩʠʪʴ ʜʦʢʣʘʜʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʧʨʦʪʝ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʟʥʘʡʪʠ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʘʨʘʤʝʪʨʘʤʠ (ʚʝʢʪʦʨʘʤʠ) ʪʘ ʥʘʩʣʽʜʢʘʤʠ 

ʢʽʙʝʨʘʪʘʢ, ʣʠʰʝ ʛʣʷʥʫʚʰʠ ʥʘ ʥʠʭ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʢʽʙʝʨʘʪʘʢ ʪʘ ʚʠʷʚʠʪʠ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʥʠʤʠ ʪʘ ʚʧʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʙ'ʻʢʪʠ ʘʪʘʢ ʥʝʦʙʭʽʜʥʦ ʰʠʨʰʝ ʟʘʜʽʷʪʠ ʧʦʪʝʥʮʽʘʣ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʋ ʟʚʽʪʘʭ ʩʚʽʪʦʚʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʘʥʘʣʽʟʦʤ ʧʠʪʘʥʴ ʂɹ, ʥʘʛʦʣʦʰʫʚʘʣʦʩʷ, ʱʦ [4, ʩ. 

9-11, 5, ʩ. 10-14.]: 

1) ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ ʢʽʙʝʨʽʥʮʠʜʝʥʪʽʚ; 

2) ʧʦʯʠʥʘʶʪʴ ʧʝʨʝʚʘʞʘʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ (ʪʘʨʛʝʪʦʚʘʥʽ) ʘʪʘʢʠ, ʷʢʽ ʫ 2019-2022 ʨʨ. ʟʥʘʯʥʦ 

ʧʝʨʝʚʘʞʘʣʠ ʥʘʜ ʤʘʩʦʚʠʤʠ. ʋ ʪʦʤʫ ʯʠʩʣʽ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʧʨʦʙʘʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʽʣʝʾʚ 

(5,1% ʧʨʦʪʠ 4,7%) ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʘʪʘʢ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʦʙʭʽʜ ʦʙʤʝʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ɯɹ (15,2% ʧʨʦʪʠ 14,3%); 

3) ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʘʪʘʢ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʧʨʦʚʽʜʥʽ ʪʘ ʙʝʟʜʨʦʪʦʚʽ ʢʦʤʧʘʥʽʾ; 

4) ʥʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʟʣʦʚʤʠʩʥʠʢʽʚ ʩʪʘʣʠ ʧʨʝʜʩʪʘʚʣʷʪʠ ʜʝʨʞʘʚʥʽ ʫʩʪʘʥʦʚʠ, ʚʝʣʠʢʽ 

ʧʨʦʤʠʩʣʦʚʽ ʢʦʨʧʦʨʘʮʽʾ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʍʦʯʘ ʟʥʘʯʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʯʘʩʪʢʘ ʢʦʤʧʘʥʽʡ 

ʬʽʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʘ. ʉʪʘʣʠ ʜʦʩʠʪʴ ʟʥʘʯʥʠʤʠ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʘʪʘʢ ʥʘ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʩʬʝʨʽ 

ʥʘʫʢʠ ʪʘ ʦʩʚʽʪʠ; 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

5) ʯʘʩʪʢʘ ʢʽʙʝʨʘʪʘʢ, ʷʢʽ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʢʨʘʜʽʞʢʫ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʘʣʘ ʚ 2.0-2,5 ʨʘʟʠ 

ʙʽʣʴʰʦʶ, ʥʽʞ ʯʘʩʪʢʘ ʘʪʘʢ ʟ ʬʽʥʘʥʩʦʚʦʶ ʤʦʪʠʚʘʮʽʻʶ ʟʣʦʚʤʠʩʥʠʢʽʚ. 

6) ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ʟʘʨʘʞʝʥʴ ʰʢʽʜʣʠʚʠʤ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡ. ʇʨʠ ʮʴʦʤʫ 80ï81% ʚʠʧʘʜʢʽʚ ʟʘʨʘʞʝʥʴ ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʬʽʰʠʥʛʦʚʽ ʣʠʩʪʠ; 

7) ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʪʝʭʥʽʢʠ ʧʨʦʥʠʢʥʝʥʥʷ ʟʣʦʚʤʠʩʥʠʢʽʚ ʫ ʤʝʨʝʞʽ ʢʦʤʧʘʥʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʚʽʜʧʦʚʽʜʥʦ ʫ 2019-2022 ʨ. ʘʪʘʢʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʭʘʢʝʨʽʚ ʩʪʘʣʠ ʚʽʜʙʫʚʘʪʠʩʷ ʯʘʩʪʽʰʝ; 

8) ʦʜʥʘ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʟʘʛʨʦʟ ʫ 2018-2022 ʨʦʢʘʭ ï ʚʠʪʽʢ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʢʽʙʝʨʘʪʘʢ, ʧʦʨʽʚʥʷʥʦ ʟ 2015 ʨ. ʟʥʘʯʝʥʥʷ ʟʨʦʩʣʦ ʚ 2 ʨʘʟʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ ʩʪʽʡʢʦʛʦ ʪʨʝʥʜʫ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʙʝʨʟʘʛʨʦʟ, ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ 

ʘʪʘʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʘʢʝʨʘʤʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʪʝʭʥʽʢ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʢʦʤʧʘʥʽʡ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʟʨʦʩʪʘʻ ʨʦʣʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ, ʘ ʪʘʢʦʞ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠʯʦʤʫ ʥʘ ʦʩʪʘʥʥʽ 

ʧʦʢʣʘʜʘʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʪʨʘʢʪʫʚʘʥʥʷʤ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʦʟʥʘʢʠ 

ʘʪʘʢ ʥʝ ʦʯʝʚʠʜʥʽ ʽ ʧʦʪʨʝʙʫʶʪʴ ʛʣʠʙʰʦʛʦ ʘʥʘʣʽʟʫ ʩʣʘʙʢʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʦʟʥʘʢ ʘʪʘʢ, ʽ ʥʘʩʣʽʜʢʽʚ 

ʨʝʘʣʽʟʘʮʽʾ. 
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ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄ ɿɸʍʀʉʊʋ ɺɯɼ DʆS-ɸʊɸʂ 

ʐʚʝʥʴ ʖ. ɺ.,  ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʘʩʘʪʢʽʥ ɼ. ʖ. 

 

ʉʠʩʪʝʤʘ ʨʦʟʨʦʙʢʠ ʟʘʭʠʩʪʫ ʚʽʜ ʜʦʩ-ʘʪʘʢ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ. ɺʦʥʘ ʚʦʣʦʜʽʻ ʥʠʟʢʦʶ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʝʬʝʢʪʠʚʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ ʪʘ ʘʪʘʢ. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʾʾ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. ɺʦʥʘ 

ʚʨʘʭʦʚʫʻ ʧʦʪʝʥʮʽʡʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʨʠʟʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʪʠʧʘʤʠ ʜʦʩ-ʘʪʘʢ, ʽ ʥʘʜʘʻ 

ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʾʭ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʧʨʦʪʠʜʽʾ. 

ʄʝʪʘ ʮʽʻʾ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʜʦʩ-ʘʪʘʢ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ 

ʙʝʟʧʝʢʠ ʚ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ. ʎʷ ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ ʚʽʜʚʝʨʥʝʥʥʷ 

ʤʦʞʣʠʚʠʭ ʘʪʘʢ ʥʘ ʚʝʙ-ʨʝʩʫʨʩʠ ʪʘ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʥʠʭ. ɻʦʣʦʚʥʘ ʤʝʪʘ - 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʜʦʩ-ʘʪʘʢ, ʪʘʢʠʭ ʷʢ DDoS-ʘʪʘʢʠ, SQL-

ʽʥ'ʻʢʮʽʾ, ʢʨʦʩʩ-ʩʘʡʪ ʩʢʨʠʧʪʽʥʛ ʪʘ ʽʥʰʽ. 

ʎʷ ʨʦʟʨʦʙʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʧʦʪʫʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʙʝʟʧʝʢʫ 

ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʚʝʙ-ʨʝʩʫʨʩʫ, ʜʦʟʚʦʣʷʶʯʠ ʡʦʤʫ ʧʨʘʮʶʚʘʪʠ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʪʘ ʫʥʠʢʘʪʠ 

ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʦʞʣʠʚʠʤʠ ʘʪʘʢʘʤʠ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʚʽʜ ʜʦʩ-ʘʪʘʢ, ʷ ʚʟʷʚ ʟʘ ʦʩʥʦʚʫ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʪʘʥʜʘʨʪʠ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʽ ʜʦʜʘʚ ʜʦ ʥʠʭ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʷʚʣʝʥʥʶ 

ʪʘ ʟʘʧʦʙʽʛʘʥʥʶ ʧʦʪʝʥʮʽʡʥʠʤ ʟʘʛʨʦʟʘʤ []. ɹʫʣʠ ʚʧʨʦʚʘʜʞʝʥʽ ʥʦʚʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʨʘʬʽʢʫ, 

ʤʝʭʘʥʽʟʤʠ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʝʟʚʠʯʘʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʟʘʩʦʙʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʷʚʣʝʥʥʷ 

ʚʨʘʟʣʠʚʦʩʪʝʡ. 

ʊʘʢʦʞ ʙʫʣʠ ʜʦʜʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʫʜʠʪʫ ʙʝʟʧʝʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʘ 

ʙʽʣʴʰ ʛʥʫʯʢʘ ʪʘ ʘʜʘʧʪʠʚʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʜʦʩ-

ʘʪʘʢ. 

ʋ ʧʽʜʩʫʤʢʫ, ʮʷ ʨʦʟʨʦʙʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʫ ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ. ʅʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʠʪʠ ʥʘʜʽʡʥʠʡ ʱʠʪ ʜʣʷ ʚʝʙ-ʨʝʩʫʨʩʽʚ ʪʘ ʾʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʙʝʟʧʝʮʽ 

ʦʥʣʘʡʥ-ʧʨʦʩʪʦʨʫ. 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ 

ʉʠʩʪʝʤʘ ʤʘʻ ʨʷʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʜʦ ʷʢʠʭ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ: 

1. ɺʠʷʚʣʝʥʥʷ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʪʘʢ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʪʨʘʬʽʢ ʪʘ ʚʠʷʚʣʷʪʠ 

ʥʝʟʚʠʯʘʡʥʫ ʘʙʦ ʧʽʜʦʟʨʽʣʫ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʟʥʘʢʦʶ ʧʦʪʝʥʮʽʡʥʠʭ ʘʪʘʢ. 

2. ɹʣʦʢʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʟʘʧʠʪʽʚ: ɺʦʥʘ ʤʦʞʝ ʚʠʷʚʣʷʪʠ ʪʘ ʙʣʦʢʫʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ 

ʟʘʧʠʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʘʪʘʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ SQL-ʽʥ'ʻʢʮʽʾ, ʢʨʦʩʩ-ʩʘʡʪ ʩʢʨʠʧʪʽʥʛ ʪʘ ʽʥʰʽ. 

3. ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʘʫʜʠʪ ʙʝʟʧʝʢʠ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʚʝʩʪʠ ʞʫʨʥʘʣʠ ʧʦʜʽʡ ʪʘ ʤʦʥʽʪʦʨʠʪʠ 

ʩʪʘʥ ʙʝʟʧʝʢʠ, ʥʘʜʘʶʯʠ ʟʤʦʛʫ ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ. 

4. ɿʘʭʠʩʪ ʚʽʜ DDoS-ʘʪʘʢ: ʄʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʽʜʚʝʨʥʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʘʪʘʢ, 

ʷʢʽ ʤʦʞʫʪʴ ʥʘʤʘʛʘʪʠʩʷ ʧʝʨʝʚʘʥʪʘʞʠʪʠ ʨʝʩʫʨʩʠ 

5. ɯʥʪʝʛʨʘʮʽʷ ʟ ʬʘʡʝʨʚʦʣʘʤʠ ʪʘ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ ʙʝʟʧʝʢʠ: ʉʧʽʚʧʨʘʮʷ ʟ ʽʥʰʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ. 

6. ʆʥʦʚʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ: ʄʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʷʨʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ 

ʚʨʘʭʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʘʪʘʢ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʠʩʪʫ. 

7. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ: ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʨʽʚʥʽ 

ʙʝʟʧʝʢʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʩʚʦʛʦ ʧʨʦʝʢʪʫ. 

8. ɸʥʘʣʽʟ ʪʨʘʬʽʢʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʪʨʘʬʽʢ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ ʪʘ ʥʘʜʘʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ. 
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ʉʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʚʽʜ ʜʦʩ-ʘʪʘʢ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʚ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ. ɺʦʥʘ ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʚʢʣʶʯʘʶʯʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢʠ ʜʣʷ ʜʘʥʠʭ ʪʘ 

ʢʦʥʬ̔ʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʦ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʩʠʩʪʝʤʠ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ: 

1. ɺʠʷʚʣʝʥʥʷ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʘʪʘʢ: ʉʠʩʪʝʤʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦ 

ʟʘʧʦʙʽʛʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʚʠʜʘʤ ʜʦʩ-ʘʪʘʢ. 

2. ʄʦʥʽʪʦʨʠʥʛ ʙʝʟʧʝʢʠ: ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʙʝʟʧʝʢʠ ʪʘ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʝʟʚʠʯʘʡʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

3. ɺʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʘʪʘʢʠ: ʋ ʚʠʧʘʜʢʫ ʫʩʧʽʰʥʦʾ ʘʪʘʢʠ, ʩʠʩʪʝʤʘ ʜʦʧʦʤʘʛʘʻ ʚʽʜʥʦʚʠʪʠ 

ʥʦʨʤʘʣʴʥʫ ʨʦʙʦʪʫ ʪʘ ʟʘʧʦʙʽʛʪʠ ʧʦʜʽʙʥʠʤ ʩʠʪʫʘʮʽʷʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

4. ɿʘʭʠʩʪ ʚʽʜ DDoS-ʘʪʘʢ: ɺʦʥʘ ʚʠʷʚʣʷʻ ʪʘ ʚʽʜʚʝʨʪʘʻ ʨʦʟʧʦʜʽʣʝʥʽ ʘʪʘʢʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʚʝʙ-ʨʝʩʫʨʩʫ. 

5. ʆʥʦʚʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟ: ʈʝʛʫʣʷʨʥʽ ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʘʥʘʣʽʟ ʥʦʚʠʭ ʚʠʜʽʚ ʟʘʛʨʦʟ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ, ʩʠʩʪʝʤʘ ʟʘʭʠʩʪʫ ʚʽʜ ʜʦʩ-ʘʪʘʢ ʻ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ 

ʙʝʟʧʝʢʠ ʚ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʽʨʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1) W3Schools - ʜʦʢʫʤʝʥʪʘʮʽʷ ʪʘ ʧʨʠʢʣʘʜʠ ʧʦ HTML, CSS ʪʘ JavaScript: 

https://www.w3schools.com/ 

2) MDN Web Docs - ʦʬʽʮʽʡʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʚʽʜ Mozilla ʧʨʦ ʨʦʟʨʦʙʢʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ: 

https://developer.mozilla.org/en-US/docs/Web 

3) Stack Overflow - ʬʦʨʫʤ ʜʣʷ ʧʨʦʛʨʘʤʽʩʪʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʜʘʚʘʪʠ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 

ʟʘʧʠʪʘʥʥʷ: https://stackoverflow.com/ 

4) GitHub - ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʧʽʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʽʚ: 

https://github.com/ 
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IOT MIDDLEWARE PLATFORM AS A POTENTIAL ENABLER OF SMART 

HOSPITAL TECHNOLOGY  

Volodymyr Nazarenko 

  

Abstract. Technology is altering our lives. There is no doubt about that. While in some respects it 

is more visible - you are probably reading this article on your phone, or tablet device, who know maybe 

even on new iWatch. With the rapid increase of the number of smart medical devices, extensive use and 

availability of mobile phones and constant demand for better healthcare, the need for better 

interconnectivity technology and better solutions is growing. Some technology will have to connect all 

the existing and new types of medical equipment, sensors, wearables together. Besides, fewer people 

want to visit hospital, they want to track the state of their health using phone or tablet. 

IoT for medical connectivity. 

IoT will not only help us to connect existing medical devices and technologies together, but it will 

also enable remote control, remote monitoring and even create a new ecosystem - smart hospital. IoT is 

extremely scalable technology. It has gained rapid growth in the last decade, as for medical application 

it is only starting to boom. The industry has reached $117 billion dollars by 2020 accompanied by the 

rapid increase of number of smart medical devices, extensive use of mobile apps and better internet 

connection.  

When developing new medical wearable device or app choosing a technology or making custom 

architecture for communication is essential part of design process.  

IoT as middleware. 

IoT middleware helps to connect all sorts of medical devices be it smart beds, patient room 

ventilation systems or heart rate sensors [1]. Being secure IoT helps to transfer critical medical data, 

which eliminates the need of handling data from one hand to another.  

Another benefit of IoT is data agnostic, we still have old medical devices, and the rapidly growing 

amount of new technology. It is quite hard to keep up with all possible types of information these devices 

produce, with mobile apps it is of course a little bit easier. Still IoT helps to transfer information between 

different endpoints while converting it to its own data format, which removes necessity for developers 

to hard code every format to their system.  

IoT serves as enabler for real time healthcare management. It allows remote monitoring of patient 

conditions, reduces the amount of necessary medical equipment, and allows doctors and patients to use 

their time more effectively. Besides IoT connectivity increases uptime of critical medical systems which 

are used in real time monitoring and diagnostics.  

Smart Hospital. 

However, IoT does not only help devices to interconnect it also works as a backbone of so-called 

Medical CRM. With the help of IoT and software solutions doctors and nurses can monitor patient 

health, analyze data retrieved from smart sensors or wearables. This helps to generate more trustworthy 

information for the doctor, allowing him to view data directly from the devices. Medical CRM reduces 

risks of miscommunication when talking to the patient directly. Being software, it provides effective 

scheduling and task tracing both for the doctors and hospital, allowing for more effective use of time 

and reducing unnecessary delays [2]. 

What can you do with all the interconnected medical devices, wearables, mobile apps and Medical 

CRM? You can connect them together and create an ecosystem which is known as Smart Hospital. With 

the rapid technology improvement and internet connectivity of electronics appliance we can add smart 

building systems, such as temperature control, different sensor equipment and other electronic 
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equipment typically found in the hospital to Smart Hospital system through IoT. This will allow 

different end systems to exchange information, keep track of doctors, patient locations and remotely 

monitor state of health monitors. 

Connectivity to large computational clusters allows analysis of all sorts of medical data. Another 

benefit of IoT, it enables real time data monitoring of health state though wearable devices. The doctor 

can keep track of how well a patient is doing without leaving an office and patients do not have to stay 

at hospital for weeks. 

Patient Centered. 

Patients being the heart of this smart hospital system IoT serves as nervous system transmitting 

data/impulses and making it all efficient and scalable [3]. Data rich application is the next step of 

evolution of smart medical technologies. All the information about the patient will be stored on his 

mobile phone and he will be able to make an appointment with the doctor without leaving his flat. With 

software advancement, new, more sophisticated health analytics systems will be able to monitor patient 

health remotely without patient even knowing about it. The Internet and mobile phone will enable 

people all around the world to receive basic medical diagnosis and help them overcome diseases. Smart 

analysis of data through the IoT, serving as middleware, and cloud computing power will gather 

information from smart health sensors and store it in the hospital data clusters. Using retrieved data, 

smart hospital systems will be able to monitor and inform hospitals as well as patients about the state of 

their health and what medication is necessary now. Not only will it help to treat different diseases, but 

it will also be able to help take preventative measures, create personalized health profiles and take work 

of ordering medication or pills by itself.    

Future. 

The future of medical care is to enable hospitals to be patient centered, remove unnecessary 

administrative tasks, and improve quality of service. Medical staff and patients will gain more mobility. 

Being data oriented, with all the information being in digital form, Smart Hospital subsystems will be 

interoperable as all devices could talk teach other exchanging various types of information. As systems 

are no longer directly controlled by people, we can eliminate some errors of human factors. Endpoints 

will  be connected through fast reliable network with secure connection while medical data being stored 

on the cloud, make it fail safe.    

IoT is serving as one of catalysts of medical care quality growth as well as its availability. In the 

near future we will see improvement in life span through use of interconnected devices, smart gadgets, 

big data, health monitoring as well analytics, with IoT being a glue and enabler of all this and much 

more. Who knows maybe IoT, being a middleware, with combination of big data and supercomputers, 

like Watson, will create new breakthrough, preventing us from many diseases. 
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ɹʘʣʘʙʘʥ ɼ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ. 

 

ɿʛʽʜʥʦ ʟ ʥʝʟʘʣʝʞʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʜʦ 80% ʨʝʩʫʨʩʽʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʽʚ ʽ ʾʭ ʧʽʜʪʨʠʤʢʫ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʷʢ ʫ ʩʚʽʪʽ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ, ʽʟ ʢʦʞʥʠʤ 

ʨʦʢʦʤ, ʽ ʚʩʝ ʙʽʣʴʰʝ ʘʢʮʝʥʪʫʻʪʴʩʷ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ Service Desk , ʱʦ 

ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʨʚʽʩʥʠʭ ʧʦʩʣʫʛ. 

ɯʊ-ʤʝʥʝʜʞʤʝʥʪ ʧʦʯʠʥʘʻʪʴʩʷ ʟ Service Desk, ʷʢʝ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʝ ʨʝʟʫʣʴʪʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʰʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʘʞʣʠʚʦ ʧʦʚʥʽʩʪʶ ʦʨʛʘʥʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʣʫʛʘʤʠ, 

ʱʦ ʚʢʣʶʯʘʻ ʦʧʪʠʤʽʟʘʮʽʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʝʨʚʽʩʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʫ, ʚʠʙʽʨ ʥʘʡʣʽʧʰʦʛʦ 

ʤʝʪʦʜʫ ʫʧʨʘʚʣʽʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʽ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʚʠʢʦʥʘʥʥʷ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʆʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʣʫʞʙʠ Service Desk ʻ ɹʽʙʣʽʦʪʝʢʘ ITIL  (IT Infrastructure Library). 
ɹʽʙʣʽʦʪʝʢʘ ITIL ʩʪʚʦʨʶʚʘʣʘʩʷ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʽ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ʧʦ ʫʧʨʘʚʣʽʥʥʶ ɯʊ-ʧʦʩʣʫʛʘʤʠ. ʎʝʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʽ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʽ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ITIL ʧʨʦʧʦʥʫʻ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʦʩʥʦʚʫ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʩʽʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ɯʊ-ʧʽʜʨʦʟʜʽʣʽ, 

ʱʦ ʚʭʦʜʠʪʴ ʫ ʧʨʦʮʝʩ ʥʘʜʘʥʥʷ ɯʊ-ʧʦʩʣʫʛ. ʎʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʫʪʚʦʨʶʶʪʴ ʧʨʦʮʝʩʠ, ʷʢʽ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ɯʊSM (IT Service Management). ʂʦʞʝʥ ʟ ʮʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʚ'ʷʟʫʻ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ 

ʟʘʜʘʯ ɯʊ-ʜʝʧʘʨʪʘʤʝʥʪʫ, ʪʘʢʠʭ ʷʢ ʨʦʟʨʦʙʢʘ ʧʦʩʣʫʛ (ʩʝʨʚʽʩʽʚ), ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, 

ʥʘʜʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʘ ʧʦʩʣʫʛ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʘʮʽʣʝʥʠʡ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʧʠʩʫ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ 

ɯʊ ʩʝʨʚʽʩ-ʤʝʥʝʜʞʤʝʥʪʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʘʥʽʾ. 

ʋ ʢʥʠʛʘʭ ITIL ʦʧʠʩʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʧʦʣʽʧʰʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞ 

ʧʨʦʮʝʩʘʤʠ. ʋ ʥʠʭ ʪʘʢʦʞ ʧʦʷʩʥʶʻʪʴʩʷ, ʷʢ ʮʽ ʧʨʦʮʝʩʠ ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʚʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʪʝʨʤʽʥʦʣʦʛʽʾ ʫʩʝʨʝʜʠʥʽ ʦʨʛʘʥʽʟʘʮʽʾ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʠʪʠ ʮʽʣʽ ʽ ʟʫʩʠʣʣʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭ 

ʚʠʨʽʰʝʥʥʷ.  

ʉʣʫʞʙʘ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘ ʢʦʞʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʧʦʩʦʙʘʤʠ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʢʠ). ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ 

ʤʦʜʝʣʝʡ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ, ʥʘʧʨʠʢʣʘʜ: ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ, ʣʦʢʘʣʴʥʘ, ʚʽʨʪʫʘʣʴʥʘ ï ʟ ʻʜʠʥʠʤ 

ʪʝʣʝʬʦʥʥʠʤ ʮʝʥʪʨʦʤ ʽ ʪ. ʜ. ʉʣʫʞʙʘ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʘ, ʷʢ ʚ ʮʽʣʷʭ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʢʣʽʻʥʪʽʚ (ʘʫʪʩʦʨʩʠʥʛ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʪ. ʧ.), ʪʘʢ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ( ʧʽʜʨʦʟʜʽʣ ɯʊ-ʜʝʧʘʨʪʘʤʝʥʪʫ). 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʣʫʞʙʠ Service Desk ʻ ʧʽʜʪʨʠʤʢʘ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ɯʊ-ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʥʘ ʦʩʥʦʚʽ ʜʦʩʷʛʥʫʪʠʭ ʽʟ ʟʘʤʦʚʥʠʢʦʤ ʜʦʤʦʚʣʝʥʦʩʪʝʡ, ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʜʽʡ ʟ ʧʽʜʪʨʠʤʢʠ (ʟ 

ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ) (ʨʠʩ. 1). 

ɹʫʜʫʯʠ ʪʦʯʢʦʶ ʢʦʥʪʘʢʪʫ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʩʣʫʞʙʘ Service Desk ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʰʽ ɯʊ-ʧʽʜʨʦʟʜʽʣʠ ʰʣʷʭʦʤ çʧʝʨʝʭʦʧʣʝʥʥʷè, ʟʚʝʨʥʝʥʴ ʪʘ ʟʘʧʠʪʘʥʴ, ʱʦ ʥʝ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʧʨʘʚʠ, ʥʘ ʷʢʽ ʣʝʛʢʦ ʚʽʜʧʦʚʽʩʪʠ. ʉʣʫʞʙʘ Service Desk ʜʽʻ ʷʢ ʬʽʣʴʪʨ, ʷʢʠʡ ʧʨʦʧʫʩʢʘʻ 

ʜʟʚʽʥʢʠ ʥʘ ʜʨʫʛʫ ʽ ʪʨʝʪʶ ʣʽʥʽʾ ʧʽʜʪʨʠʤʢʠ, ʪʽʣʴʢʠ ʢʦʣʠ ʮʝ ʜʽʡʩʥʦ ʥʝʦʙʭʽʜʥʦ. ʗʢ ʻʜʠʥʘ ʪʦʯʢʘ 

ʢʦʥʪʘʢʪʽʚ, Service Desk ʟʘʚʞʜʠ ʜʽʻ ʧʨʦʬʝʩʽʡʥʦ ʧʨʠ ʩʧʽʣʢʫʚʘʥʥʽ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽ ʦʙʝʨʽʛʘʻ ʾʭ ʚʽʜ 

ʥʝʩʢʽʥʯʝʥʥʠʭ ʧʦʰʫʢʽʚ ʨʽʰʝʥʥʷ [1]. 

ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʣʫʞʙʠ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʟʘʜʘʯʽ: 

1. ʋʧʨʘʚʣʽʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ. 

ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ ʜʦʧʦʤʘʛʘʻ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʫ ʪʘ ʘʢʪʫʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʥʝ ʣʠʰʝ ʦʧʠʩ 

ʢʦʥʢʨʝʪʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ (CI), ʘʣʝ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʦʜʠʥ ʟ ʦʜʥʠʤ. [2]. 

ʎʽ ʚʟʘʻʤʠʥʠ ʪʘ ʟʚ'ʷʟʢʠ ʤʽʞ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ 

ʽʥʮʠʜʝʥʪʽʚ, ʧʨʦʙʣʝʤʠ, ʟʤʽʥ ʽ ʪ. ʜ. ʥʘ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʷʤʠ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʚʢʣʶʯʘʻ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʝʻʩʪʨʘʮʽʾ ʟʤʽʥ ʚ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʚʢʣʶʯʘʶʯʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ 

ʤʽʞ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʤʠ ʦʜʠʥʠʮʷʤʠ, ʽ ʚʝʜʝ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʪʫʩʫ ɯʊ-ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʦʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʝʨʩʽʾ ʽʩʥʫʶʯʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ. 

2. ʋʧʨʘʚʣʽʥʥʷ ʽʥʮʠʜʝʥʪʘʤʠ. 

ɺ ʨʘʤʢʘʭ ITSM ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʽʥʮʠʜʝʥʪʘʤʠ ʻ ʢʣʶʯʦʚʠʤ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʝʬʝʢʪʠʚʥʝ 

ʚʠʨʽʰʝʥʥʷ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ. ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʷʜ ʢʨʦʢʽʚ ʪʘ ʜʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʽʥʮʠʜʝʥʪʽʚ ʥʘ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ. ɽʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

3. ʋʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ. 

ʇʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʝʬʝʢʪʠʚʥʝ ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʤʽʥ 

ɯʊ-ʢʦʤʧʦʥʝʥʪʘʭ ʪʘ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ ʦʨʛʘʥʽʟʘʮʽʾ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦʙ ʟʤʽʥʠ 

ʚʥʦʩʠʣʠʩʴ ʙʝʟʧʝʯʥʦ ʽ ʤʽʥʽʤʽʟʫʚʘʣʠ ʨʠʟʠʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʠʩʪʝʤ ʪʘ ʧʦʩʣʫʛ. 

4. ʋʧʨʘʚʣʽʥʥʷ ʨʝʣʽʟʘʤʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʨʝʣʽʟʘʤʠ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦ ʪʘ ʙʝʟʧʝʯʥʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʜʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʦʩʣʫʛ, ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʽʟʘʮʽʶ ʨʠʟʠʢʽʚ ʪʘ ʧʝʨʝʙʦʾʚ ʚ ʨʦʙʦʪʽ ʩʠʩʪʝʤ ʪʘ 

ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʦʮʝʩ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ  ʢʦʥʪʨʦʣʴʦʚʘʥʫ ʪʘ 

ʝʬʝʢʪʠʚʥʫ ʧʦʩʪʘʚʢʫ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʦʥʦʚʣʝʥʴ. 

5. ʋʧʨʘʚʣʽʥʥʷ ʨʽʚʥʝʤ ʧʦʩʣʫʛ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʨʽʚʥʝʤ ʧʦʩʣʫʛ - ʟʘʙʝʟʧʝʯʠʪʠ ʪʝ, ʱʦ ʧʦʩʣʫʛʠ ɯʊ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʪʘ ʦʯʽʢʫʚʘʥʥʷʤ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤ ʦʨʛʘʥʽʟʘʮʽʾ. ɻʦʣʦʚʥʽ 

ʟʘʚʜʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʫʟʛʦʜʞʝʥʥʷ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʦʥʽʪʦʨʠʥʛ ʨʽʚʥʷ ʧʦʩʣʫʛ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʾ ʭ 

ʷʢʦʩʪʽ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʦʮʝʩʠ, ʚ ʷʢʠʭ ʙʝʨʝ ʫʯʘʩʪʴ ʉʣʫʞʙʘ Service Desk 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʧʨʦʮʝʩʽʚ ʻ ʤʦʞʣʠʚʠʤ ʚʠʟʥʘʯʠʪʠ ʪʘ ʚʧʨʦʚʘʜʠʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦ-

ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʽʚ ʙʽʙʣʽʦʪʝʢ ITIL . 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. https://www.academia.edu/ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.academia.edu/7293252/itSMF_An_Introductory_Overview_of_ITIL_v3 

2. https://wiki.en.it-processmaps.com/ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://wiki.en.it-processmaps.com/index.php/Checklist_CMS_CMDB 
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ʈʆɿʈʆɹʂɸ ʈʆɿʋʄʅʀʍ ʄɯʉʔʂʀʍ ʈɯʐɽʅʔ ʅɸ ʆʉʅʆɺɯ IOT-ʊɽʍʅʆʃʆɻɯʁ 

ɼʃʗ ʆʇʊʀʄɯɿɸʎɯɰ ʋʇʈɸɺʃɯʅʅʗ ɯʅʌʈɸʉʊʈʋʂʊʋʈʆʖ 

ɹʨʘʟʦʚʩʴʢʠʡ ɸ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ. ɼ. 

 

ʉʫʯʘʩʥʽ ʤʽʩʪʘ ʧʝʨʝʞʠʚʘʶʪʴ ʥʝʩʧʨʦʩʪʦʚʥʠʡ ʨʦʟʚʠʪʦʢ, ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʽ ʟʤʽʥʫ ʚʠʤʦʛ ʜʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʣʦ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʚʠʢʣʠʢʽʚ ʜʣʷ ʚʣʘʜʠ, ʥʘʫʢʦʚʮʽʚ ʽ ʛʨʦʤʘʜʷʥ. ɺʽʜʢʨʠʪʪʷ ʪʘ 

ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ Internet of Things (IoT) ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʽʩʴʢʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʧʦʪʫʞʥʫ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ. IoT ʩʪʘʚ ʨʝʘʣʴʥʽʩʪʶ ʥʘʰʦʛʦ ʯʘʩʫ, ʩʪʚʦʨʶʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʯʝʟʥʽ ʤʘʩʠʚʠ ʜʘʥʠʭ ʟ ʯʠʩʣʝʥʥʠʭ ʜʞʝʨʝʣ, ʚʢʣʶʯʘʶʯʠ 

ʜʘʪʯʠʢʠ, ʧʨʠʩʪʨʦʾ ʪʘ ʤʝʨʝʞʽ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ [2]. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʞʠʪʪʷ ʤʽʩʪʘ, ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʽ 

ʝʥʝʨʛʝʪʠʢʠ ʜʦ ʝʢʦʣʦʛʽʾ ʪʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚ'ʷ. ʎʷ ʩʪʘʪʪʷ ʧʦʢʣʠʢʘʥʘ ʨʦʟʛʣʷʥʫʪʠ ʚʘʞʣʠʚʽʩʪʴ ʽ 

ʧʝʨʝʚʘʛʠ ʨʦʟʨʦʙʢʠ ʨʦʟʫʤʥʠʭ ʤʽʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ IoT-ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʾʭ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʄʠ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ 

ʫʩʧʽʰʥʠʭ ʨʝʘʣʽʟʘʮʽʡ IoT-ʨʽʰʝʥʴ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ. ʅʘʰʘ 

ʨʦʙʦʪʘ ʟʘʢʣʠʢʘʻ ʥʘʫʢʦʚʮʽʚ, ʽʥʞʝʥʝʨʽʚ ʪʘ ʚʣʘʜʫ ʤʽʩʪʘ ʜʦ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ IoT-

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʩʪʘʣʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡ [3]. 

IoT-ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʽʩʴʢʦʤʫ ʫʧʨʘʚʣʽʥʥʽ. ʉʧʨʠʷʥʥʷ ʩʪʚʦʨʝʥʥʶ ʨʦʟʫʤʥʦʛʦ ʤʽʩʪʘ. ʉʫʯʘʩʥʽ ʤʽʩʪʘ, 

ʷʢʽ ʩʪʠʢʘʶʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʥʘʩʝʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʦʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʪʘʶʪʴ ʚʘʞʢʠʤ ʚʠʢʣʠʢʦʤ 

ʜʣʷ ʤʽʩʴʢʠʭ ʫʨʷʜʽʚ ʽ ʘʜʤʽʥʽʩʪʨʘʮʽʡ. ʇʦʪʨʝʙʘ ʚ ʝʬʝʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʪʘ ʥʘʜʘʥʥʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 

ʧʦʩʣʫʛ ʜʣʷ ʛʨʦʤʘʜʷʥ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. ɺʽʜʢʨʠʪʪʷ ʪʘ ʰʚʠʜʢʝ ʧʦʰʠʨʝʥʥʷ Internet of 

Things (IoT) ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʬʝʨʽ ʤʽʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʚʦʨʠʣʠ ʥʝʡʤʦʚʽʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ. ɿʘ ʜʦʧʦʤʦʛʦʶ IoT-ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʦ ʟʙʠʨʘʪʠ 

ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ, ʚʢʣʶʯʘʶʯʠ ʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ, 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʧʦʞʠʚʘʥʥʷ, ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʙʝʟʧʝʢʫ ʪʘ 

ʛʨʦʤʘʜʩʴʢʝ ʟʜʦʨʦʚ'ʷ. ʎʽ ʜʘʥʽ ʥʘʜʘʶʪʴ ʤʽʩʴʢʠʤ ʦʨʛʘʥʘʤ ʪʘ ʨʦʟʨʦʙʥʠʢʘʤ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʢʨʘʱʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʪʘ ʪʘ ʛʣʠʙʰʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʣʠʢʽʚ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʩʪʠʢʘʶʪʴʩʷ [2]. IoT 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʜʘʪʯʠʢʠ, ʧʨʠʩʪʨʦʾ ʪʘ ʤʝʨʝʞʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʫʩʽʡ ʤʽʩʴʢʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, 

ʚʽʜ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʽʚ ʪʘ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʨʫʭʫ ʜʦ ʜʘʪʯʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ 

ʩʠʩʪʝʤ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʎʷ ʨʦʟʛʘʣʫʞʝʥʘ ʤʝʨʝʞʘ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʙʠʨʘʪʠ ʜʘʥʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʘʣʝ ʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ, ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʽʩʪʘ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT ʚ ʤʽʩʴʢʦʤʫ 

ʫʧʨʘʚʣʽʥʥʽ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ "ʨʦʟʫʤʥʠʭ" ʩʠʩʪʝʤ, ʱʦ 

ʨʝʘʛʫʶʪʴ ʥʘ ʟʤʽʥʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʫʪʴ 

ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʨʫʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʨʦʟʧʦʜʽʣʷʪʠ ʨʫʭ ʥʘ ʦʩʥʦʚʽ ʟʘʪʦʨʽʚ ʪʘ ʧʦʧʠʪʫ [1]. ʎʝ 

ʧʦʣʽʧʰʫʻ ʤʦʙʽʣʴʥʽʩʪʴ ʪʘ ʩʢʦʨʦʯʫʻ ʯʘʩʠ ʟʘʪʨʠʤʦʢ ʜʣʷ ʛʨʦʤʘʜʷʥ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ɺʽʜ ʟʤʝʥʰʝʥʥʷ ʟʘʪʦʨʽʚ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ. ʉʠʩʪʝʤʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʤʽʩʪʘʭ ʧʦʩʪʽʡʥʦ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʧʨʦʙʣʝʤʦʶ ʟʘʪʦʨʽʚ, ʜʦʚʛʠʭ ʯʘʩʽʚ ʦʯʽʢʫʚʘʥʥʷ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʤʦʙʽʣʴʥʽʩʪʶ. IoT-ʪʝʭʥʦʣʦʛʽʾ 

ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʪʨʝʙʘʤ ʩʫʯʘʩʥʠʭ ʤʽʩʪʷʥ. ɿʙʠʨʘʶʯʠ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʜʦʨʦʛʘʭ, ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʘʭ ʪʘ ʚʫʣʠʯʥʠʭ ʩʚʽʪʣʦʬʦʨʘʭ, IoT ʜʦʟʚʦʣʷʻ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʩʪʘʥ ʜʦʨʽʛ [2]. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʫʭʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʪʨʘʥʩʧʦʨʪʦʤ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʚʽʪʣʦʬʦʨʘʤʠ ʤʦʞʫʪʴ ʨʝʘʛʫʚʘʪʠ 

ʥʘ ʪʨʘʬʽʢ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʥʘʜʘʚʘʪʠ ʧʨʽʦʨʠʪʝʪ ʜʦʨʦʟʽ ʟʽ ʟʘʪʦʨʘʤʠ ʪʘ ʨʦʟʧʦʜʽʣʷʪʠ ʨʫʭ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʟʘʪʦʨʠ ʪʘ ʧʦʣʽʧʰʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. ʆʜʥʘʢ IoT ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʦʧʪʠʤʽʟʘʮʽʻʶ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ɺʽʥ ʪʘʢʦʞ ʩʧʨʠʷʻ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [2]. ɿʘʚʜʷʢʠ ʩʫʯʘʩʥʠʤ ʤʦʙʽʣʴʥʠʤ ʜʦʜʘʪʢʘʤ ʪʘ ʩʠʩʪʝʤʘʤ ʧʫʙʣʽʯʥʦʛʦ 
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ʪʨʘʥʩʧʦʨʪʫ, ʛʨʦʤʘʜʷʥʠ ʤʦʞʫʪʴ ʣʝʛʢʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʦʟʢʣʘʜʠ, ʚʽʣʴʥʽ ʤʽʩʮʷ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʨʦʙʠʪʴ ʢʦʨʠʩʪʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʙʽʣʴʰ ʟʨʫʯʥʠʤ ʽ ʧʨʠʚʘʙʣʠʚʠʤ, ʟʤʝʥʰʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʚʘʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʟʤʝʥʰʫʶʯʠ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʪʦʨʠ. ʂʨʽʤ ʪʦʛʦ, IoT-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʘʚʪʦʥʦʤʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʠʢʠʜʽʚ CO2 ʪʘ 

ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʤʽʩʪʘʭ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʣʦʩʪʽ: IoT ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʜʦʚʢʽʣʣʷ ʚ ʤʽʩʪʘʭ. ʉʫʯʘʩʥʽ 

ʤʽʩʪʘ ʩʪʠʢʘʶʪʴʩʷ ʟ ʩʝʨʡʦʟʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʚ ʛʘʣʫʟʽ ʝʢʦʣʦʛʽʾ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [1]. ɿʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ, ʩʧʦʞʠʚʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʝʥʝʨʛʽʾ, ʪʘ ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʩʪʘʚʣʷʪʴ ʧʽʜ 

ʟʘʛʨʦʟʫ ʷʢʽʩʪʴ ʞʠʪʪʷ ʤʽʩʴʢʠʭ ʞʠʪʝʣʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ. IoT-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʤʽʩʪ ʥʘ ʜʦʚʢʽʣʣʷ. ʆʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʛʘʣʫʟʝʡ ʚʧʣʠʚʫ IoT ʻ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ɼʘʪʯʠʢʠ, ʨʦʟʤʽʱʝʥʽ ʧʦ ʚʩʴʦʤʫ ʤʽʩʪʫ, 

ʤʦʞʫʪʴ ʧʦʩʪʽʡʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʢʣʶʯʘʶʯʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʧʠʣʫ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʥʘʜʘʶʪʴ ʤʽʩʴʢʠʤ ʚʣʘʜʘʤ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚp [3]. ʋ ʜʦʜʘʪʦʢ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ 

ʷʢʽʩʪʴ IoT ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ. ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʚ ʙʫʜʽʚʣʷʭ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʦ ʧʦʪʨʝʙ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ CO2. ʂʨʽʤ ʪʦʛʦ, IoT ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʤʽʩʪʘ. ɼʘʪʯʠʢʠ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʨʽʚʥʽ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʽ ʚʦʜʦʩʭʦʚʠʱʘʭ, ʘ ʪʘʢʦʞ ʩʪʘʥ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʚʦʜʦʧʨʦʚʦʜʫ. ʎʝ 

ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʚʠʪʨʘʪʠ ʚʦʜʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ [2]. ɿʘʚʜʷʢʠ IoT, 

ʤʽʩʪʘ ʤʦʞʫʪʴ ʩʪʘʪʠ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʤʠ, ʟʤʝʥʰʫʶʯʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʨʘʱʫ ʷʢʽʩʪʴ ʜʦʚʢʽʣʣʷ ʜʣʷ ʤʝʰʢʘʥʮʽʚ. ʆʜʥʦʯʘʩʥʦ ʮʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʈʦʟʨʦʙʢʘ ʨʦʟʫʤʥʠʭ ʤʽʩʴʢʠʭ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ IoT-ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ 

ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʞʠʪʪʻʟʜʘʪʥʠʭ ʪʘ ʤʽʩʪ, ʱʦ ʩʪʘʣʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʎʷ ʽʥʽʮʽʘʪʠʚʘ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ, ʟʤʝʥʰʝʥʥʶ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʅʘʫʢʦʚʮʽ, ʽʥʞʝʥʝʨʠ ʪʘ ʚʣʘʜʘ ʤʽʩʪ ʧʦʚʠʥʥʽ ʩʧʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ IoT-ʨʽʰʝʥʴ ʚ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ʋʇʈɸɺʃɯʅʅʗ ɽʃɽʄɽʅʊɸʄʀ 

IOT  

ɺʽʚʜʠʯ ʇ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʽʨʥʦʚ ʆ.ɸ. 

 

ɺʩʪʫʧ. ɯʥʪʝʨʥʝʪ ʩʪʘʚ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʚʽʥ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʱʦʜʝʥʥʦʛʦ ʦʙʤʽʥʫ, ʧʦʰʫʢʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʚʥʘʩʣʽʜʦʢ 

ʧʦʩʪʽʡʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʥʘʩ ʦʪʦʯʫʶʪʴ ʙʝʟʣʽʯ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʟʤʽʥʶʶʪʴ 

ʥʘʰʝ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. ʈʦʟʫʤʥʽ ʙʫʜʠʥʢʠ ʚʤʽʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷ ʪʘ 

ʦʧʘʣʝʥʥʷ, ʘ ʨʽʟʥʦʤʘʥʽʪʥʫ ʪʝʭʥʽʢʫ ʤʦʞʥʘ ʚʽʜʜʘʣʝʥʦ ʢʝʨʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʽʚ. ʄʠ 

ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ çʨʦʟʫʤʥʠʭè ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʥʘʰʝ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʬʦʨʪ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ï ʮʝ ʢʦʥʮʝʧʮʽʷ, ʟʘ ʷʢʦʶ ʨʽʟʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʦʙ'ʻʢʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ɯʥʪʝʨʥʝʪʫ ʪʘ ʩʧʽʣʢʫʚʘʪʠʩʷ ʤʽʞ ʩʦʙʦʶ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʥʘʤ 

ʩʪʚʦʨʶʚʘʪʠ ʨʦʟʫʤʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ, ʨʦʙʣʷʪʴ ʢʦʤʬʦʨʪʥʽʰʠʤ ʪʘ ʙʝʟʧʝʯʥʽʰʠʤ ʥʘʰʝ 

ʞʠʪʪʷ. ɿʘ ʧʨʦʛʥʦʟʘʤʠ, ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʫ ʩʚʽʪʽ ʤʘʡʞʝ ʧʦʜʚʦʾʪʴʩʷ ʟ 15,1 

ʤʽʣʴʷʨʜʘ ʫ 2020 ʨʦʮʽ ʜʦ ʧʦʥʘʜ 29 ʤʽʣʴʷʨʜʽʚ ʫ 2030 ʨʦʮʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʤʝʨʝʞʽ, ʟʨʦʩʪʘʻ ʱʦʜʥʷ, ʘ ʾʭ ʟ'ʻʜʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʦʜʦʚʠʭ ʪʘ 

ʙʝʟʜʨʦʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʜʘʻ ʥʘʤ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʩʪʫʧʥʝ ʥʘʤ ʥʘ ʢʽʥʯʠʢʘʭ 

ʧʘʣʴʮʽʚ. ʎʝʡ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʨʦʙʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʜʦʧʦʤʦʞʝ ʜʦʩʣʽʜʠʪʠ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʤʝʥʪʘʤʠ ɯʦʊ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʡʢʨʘʱʽ 

ʤʝʪʦʜʠ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʴ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʦʩʣʽʜʠʪʠ ʽʩʥʫʶʯʽ ʟʘʩʦʙʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʝʣʝʤʝʥʪʘʤʠ IoT. ʈʝʘʣʽʟʘʮʽʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʦʙʫʤʦʚʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʠʨʽʰʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

ï ʘʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨʠ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ; 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʠʧʽʚ ʤʝʨʝʞ ʪʘ ʧʨʦʪʦʢʦʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ 

ʧʨʠʩʪʨʦʾʚ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ IoT; 

ï ʦʮʽʥʢʘ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʩʠʩʪʝʤʘʭ IoT; 

ï ʘʥʘʣʽʟ ʥʘʷʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ IoT; 

ï ʩʠʥʪʝʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʨʽʰʝʥʴ, ʱʦ 

ʚʠʨʽʰʫʶʪʴ ʧʦʩʪʘʚʣʝʥʫ ʤʝʪʫ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʢʨʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʠ ʨʽʟʥʠʭ ʨʽʰʝʥʴ, ʤʦʥʦʛʨʘʬʽʯʥʠʡ, ʛʨʘʬʽʯʥʠʡ, 

ʩʪʘʪʠʩʪʠʯʥʠʡ, ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ IoT 

ʟ ʧʦʛʣʷʜʫ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʠʥʪʝʟʽ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʝʣʝʤʝʥʪʘʤʠ IoT. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʽʜʜʘʣʝʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʝʣʝʤʝʥʪʘʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʧ̔ ʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨʠ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ, ʚʠʚʯʝʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʤʝʨʝʞ ʪʘ ʧʨʦʪʦʢʦʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʧʨʠʩʪʨʦʾʚ ʜʦ ɯʦʊ. ʊʘʢʦʞ ʙʫʣʦ ʦʮʽʥʝʥʦ ʘʧʘʨʘʪʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʨʽʟʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʽ ʥʘʤʠ ʙʫʣʘ ʦʙʨʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ZigBee, ʷʢʘ ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʥʘʰʠʤ ʜʦʩʣʽʜʥʠʮʴʢʠʤ 

ʮʽʣʷʤ. 

ɿʘʟʥʘʯʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ZigBee ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ ʽʟ 

ʥʠʟʴʢʠʤ ʩʧʦʞʠʚʘʥʥʷʤ ʝʥʝʨʛʽʾ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ 

ɯʦʊ-ʧʨʠʩʪʨʦʾ ʜʦ ʤʝʨʝʞʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʤʽʞ ʥʠʤʠ. 

ʊʘʢʦʞ, ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʽ ʜʣʷ 

ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ ʙʫʣʦ ʦʙʨʘʥʦ Raspberry Pi. Raspberry Pi ï ʮʝ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨ, ʷʢʠʡ ʤʘʻ ʥʝʚʝʣʠʢʽ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʨʦʟʤʽʨʠ ʪʘ ʥʠʟʴʢʫ ʚʘʨʪʽʩʪʴ, ʧʨʦʪʝ ʚʦʣʦʜʽʻ ʜʦʩʪʘʪʥʴʦʶ ʧʦʪʫʞʥʽʩʪʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ɯʦʊ, ʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʙʫʣʠ ʚʠʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʜʘʪʯʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ZigBee: ʜʘʪʯʠʢ ʚʽʜʢʨʠʪʪʷ 

ʜʚʝʨʝʡ/ʚʽʢʦʥ, ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, ʜʘʪʯʠʢ ʧʨʦʪʽʢʘʥʥʷ ʚʦʜʠ/ʟʘʪʦʧʣʝʥʥʷ ʪʘ ʜʘʪʯʠʢ 

ʨʫʭʫ. 

ɼʘʪʯʠʢʠ ʚ ɯʦʊ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʙʦʨʽ ʜʘʥʠʭ ʪʘ ʧʝʨʝʜʘʯʽ ʾʭ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʙʫʣʠ ʦʙʨʘʥʽ ʪʘʢʽ ʜʘʪʯʠʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ZigBee: ʜʘʪʯʠʢ ʚʽʜʢʨʠʪʪʷ ʜʚʝʨʝʡ / ʚʽʢʦʥ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, ʧʨʦʪʽʢʘʥʥʷ ʚʦʜʠ / 

ʟʘʪʦʧʣʝʥʥʷ ʪʘ ʜʘʪʯʠʢ ʨʫʭʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʘʪʯʠʢʽʚ ʫ ʩʠʩʪʝʤʘʭ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩ̔ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʞʠʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ. 

ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʚʩʽʻʶ ʮʽʻʶ ʩʠʩʪʝʤʦʶ ʙʫʣʦ ʦʙʨʘʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Home Assistant. 

ʎʝ ʧʦʪʫʞʥʘ ʧʣʘʪʬʦʨʤʥʘ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ɯʦʊ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʜʘʪʯʠʢʘʤʠ. ɿʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʘʚʠʣ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʩʪʨʦʷʤʠ ʚ 

ʩʠʩʪʝʤʽ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. Home Assistant ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʽʥʪʝʛʨʘʮʽʶ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʩʝʨʚʽʩʘʤʠ ʪʘ 

ʧʣʘʪʬʦʨʤʘʤʠ, ʱʦ ʨʦʟʰʠʨʶʻ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ: ʫ ʧʽʜʩʫʤʢʫ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ, ʘʜʞʝ ʚʦʥʦ 

ʜʦʟʚʦʣʠʪʴ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʧʨʦʛʨʘʤʥʽ ʪʘ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʝʣʝʤʝʥʪʘʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʤʝʥʪʘʤʠ IoT ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʾ ZigBee ʪʘ Raspberry Pi ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ 

ʷʢ ʜʦʤʘʰʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʬʨʝʡʤʚʦʨʢʫ Home Assistant ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʧʨʠʩʪʨʦʷʤʠ IoT. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʨʽʰʝʥʴ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʤʝʥʪʘʤʠ IoT. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Kevin Ashton. That çInternet of Thingsè Thing. In the real world, things matter more than 

ideas. (ʘʥʛʣ.). RFID Journal (22 June 2009). 

2. ɻʨʽʥʛʘʨʜ ʉʝʤʶʝʣ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ. ʄʘʡʙʫʪʥʻ ʚʞʝ ʪʫʪ / ʉʝʤʶʝʣ ɻʨʽʥʛʘʨʜ, 2017. 

3. A look at examples of IoT devices and their business applications in 2022 [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.businessinsider.com/internet-of-things-devices-

examples?r=US&IR=T  

4. ʊʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʪʦʢʦʣʠ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://azure.microsoft.com/ru-ru/overview/internet-of-things-iot/iottechnology-protocols/ 

https://www.businessinsider.com/internet-of-things-devices-examples?r=US&IR=T
https://www.businessinsider.com/internet-of-things-devices-examples?r=US&IR=T
https://azure.microsoft.com/ru-ru/overview/internet-of-things-iot/iottechnology-protocols/
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ʋɼʂ 004.45 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹ'ɭʂʊɯɺ ʅɸ 

ɼɯʃʗʅʂɸʍ ɸɺʊʆʐʃʗʍʋ ɿɸ ɼʆʇʆʄʆɻʆʖ ʆɻʃʗɼʆɺʀʍ ʂɸʄɽʈ 

ɺɯɼɽʆʉʇʆʉʊɽʈɽɾɽʅʔ 

ɻʫʩʘʢ ʄ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʽʪʝʥʢʦ ɭ.ɺ. 

 

ʉʫʯʘʩʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʦʙôʻʢʪʦʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ. ɺʠʷʚʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʙôʻʢʪʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʜʦʨʽʛ ʥʘʙʫʚʘʻ ʚʩʝ 

ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʢʣʶʯʦʚʠʡ ʘʩʧʝʢʪ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ ʫʯʘʩʥʠʢʽʚ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ ʪʘ ʧʦʢʨʘʱʝʥʥʽ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʧʦʪʦʢʦʤ.  

ʆʜʥʽʻʶ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ ʻ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʚʽʜʝʦ, ʷʢʽ ʟʜʘʪʥʽ ʘʚʪʦʤʘʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʽʜʝʦʜʘʥʽ ʟ ʢʘʤʝʨ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʚʠʷʚʣʷʪʠ ʦʙôʻʢʪʠ 

ʥʘ ʜʦʨʦʟʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʧʦʨʫʰʝʥʥʷ, ʫʥʠʢʘʪʠ ʘʚʘʨʽʡ ʽ ʩʧʨʠʷʪʠ ʟʘʛʘʣʴʥʽʡ ʙʝʟʧʝʮʽ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ.  

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ - ʮʝ ʟʜʘʪʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʫ ʚʽʟʫʘʣʴʥʠʭ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ 

ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʚʽʜʝʦ. ʎʝ ʢʣʶʯʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʙʘʛʘʪʴʦʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʙʝʟʧʽʣʦʪʥʽ 

ʘʚʪʦʤʦʙʽʣʽ, ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʨʦʙʦʪʦʪʝʭʥʽʢʘ, ʧʦʰʫʢ ʟʦʙʨʘʞʝʥʴ ʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ. 

ʉʠʩʪʝʤʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʙʣʘʩʪʷʭ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʷʢʘ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʪʘ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʨʽʟʥʽ ʦʙôʻʢʪʠ. ʆʩʥʦʚʥʠʤʠ ʾʾ ʟʘʚʜʘʥʥʷʤʠ ʻ ʣʦʢʘʣʽʟʘʮʽʷ ʦʙôʻʢʪʘ, ʡʦʛʦ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʦʜʥʦʛʦ ʾʭ ʚʽʜ ʽʥʰʠʭ . ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ, ʟʘ ʜʘʥʠʤʠ [1]. 

 

OpenCV (ɹʽʙʣʽʦʪʝʢʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ) ð ʮʝ ʙʽʙʣʽʦʪʝʢʘ 

ʬʫʥʢʮʽʡ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺʽʥ ʻ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʽ ʚʽʣʴʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʣʽʮʝʥʟʽʻʶ. 
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OpenCV ʻ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʩʬʝʨʽ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʘʥʘʣʽʟʫ ʚʽʜʝʦ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ OpenCV ʫ ʥʘʰʦʤʫ ʧʨʦʝʢʪʽ ʦʙʫʤʦʚʣʝʥʝ ʡʦʛʦ ʩʧʝʮʠʬʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ 

ʬʫʥʢʮʽʷʤʠ:  

- ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʴ.OpenCV ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʧʝʨʘʮʽʾ ʥʘʜ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʪʘʢʽ ʷʢ 

ʬʽʣʴʪʨʘʮʽʷ, ʨʦʟʤʠʪʪʷ, ʦʙʨʽʟʢʘ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ.  

- ʜʝʪʝʢʪʦʨʠ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ.OpenCV ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʜʝʪʝʢʮʽʾ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ, ʪʘʢʠʭ ʷʢ Haar cascades, HOG (Histogram of Oriented Gradients), 

DNN (Deep Neural Networks) ʪʦʱʦ. ʎʝ ʚʘʞʣʠʚʦ ʜʣʷ ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ, ʦʩʢʽʣʴʢʠ ʤʠ ʧʣʘʥʫʻʤʦ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʙ'ʻʢʪʠ ʥʘ ʚʽʜʝʦʧʦʪʦʮʽ.  

- ʨʦʙʦʪʘ ʟ ʚʽʜʝʦ.OpenCV ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʚʽʜʝʦʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ 

ʚʠʷʚʣʝʥʥʷ ʨʫʭʫ, ʚʠʪʷʛʫʚʘʥʥʷ ʢʘʜʨʽʚ, ʢʦʥʚʝʨʪʘʮʽʶ ʬʦʨʤʘʪʽʚ ʪʘ ʽʥʰʝ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʩʽ ʮʽ ʬʘʢʪʦʨʠ, ʤʠ ʦʙʨʘʣʠ OpenCV ʷʢ ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʨʦʙʢʠ 

ʚʽʜʝʦʜʘʥʠʭ ʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʥʘʰʦʤʫ ʧʨʦʝʢʪʽ  ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʥʘ 

ʜʽʣʷʥʢʘʭ ʘʚʪʦʰʣʷʭʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Valtek.com.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çʉʠʩʪʝʤʠ ʚʽʜʝʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷè - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://valtek.com.ua/ua/system-integration/security-control-

system/video-surveillance/video-surveillance-employment 

2. OpenCV. Python Tutorials [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] URL : https://docs.opencv.org/3.0-

beta/doc/py_tutorials/py_tutorials.html . 

3. OpenCV [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï MachineLearning.ru,2014 - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.machinelearning.ru/wiki/index.php?title=%D0%91%D1%83%D 

1%81%D1%82%D0%B8%D0%BD%D0%B3 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʙʽʥʘʨʥʠʭ ʰʘʙʣʦʥʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʠ ʨʘʩʧʽʟʥʘʚʘʥʥʷ 

ʦʙôʻʢʪʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʍʘʙʨ, 2013 ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://habr.com/ru/post/193658/  

  



131 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.3:004.7 

ʈʆɿʈʆɹʂɸ ʂʆʄʇ'ʖʊɽʈʅʆ-ɯʅʊɽɻʈʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ 

ʊɽʇʃʀʎɽʖ 

ɼʦʚʛʦʧʦʣʠʡ ɺ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

 

ɺʩʪʫʧ. ʊʝʧʣʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ 

ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨ. ʆʜʥʘʢ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʷʤʠ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʽ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʩʣʠʥʠ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʩʪʘʻ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʫ ʪʝʧʣʠʮʷʭ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʧʣʠʮʝʶ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧ'ʶʪʝʨʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟʙʠʨʘʪʠʤʝ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠʤʝ ʜʘʥʽ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʪʘ ʽʥʰʽ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʨʝʛʫʣʶʚʘʪʠ ʨʽʚʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ, ʢʝʨʫʶʯʠ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʚʝʥʪʠʣʷʪʦʨʠ, ʩʠʩʪʝʤʠ ʧʦʣʠʚʫ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʻ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ ʚ ʪʝʧʣʠʮʽ, ʱʦ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ. ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʪʝʧʣʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʷʭ ʪʘ ʽʥʰʠʭ ʟʘʢʨʠʪʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ. 

ʈʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʘ ʢʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʥʠʭ ʚʠʙʽʨ ʪʘ ʘʥʘʣʽʟ ʧʽʜʭʦʜʷʱʠʭ 

ʜʘʪʯʠʢʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʢʝʨʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. 

ʄʝʪʦʜʠ ʨʦʙʦʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ 

ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1. ɺʠʙʽʨ ʽ ʘʥʘʣʽʟ ʜʘʪʯʠʢʽʚ: ʚʘʞʣʠʚʦ ʚʽʜʽʙʨʘʪʠ ʜʘʪʯʠʢʠ, ʷʢʽ ʥʘ ʥʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʩʠʩʪʝʤʠ ʪʘ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ. 

2. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 
ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ ʪʘ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʇʨʦʛʨʘʤʘ ʪʘʢʦʞ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʠʩʪʝʤʘ ʧʦʣʠʚʫ, 

ʚʝʥʪʠʣʷʪʦʨʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. ʊʝʩʪʦʚʠʡ ʚʘʨʽʘʥʪ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ Cisco Packet 

Tracer[1]. 

3. ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʪʘ ʤʝʨʝʞʝʚʦʾ ʽʥʪʝʛʨʘʮʽʾ: ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʜʣʷ 
ʟʙʦʨʫ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, Wi-Fi, Bluetooth, LoRa, Zigbee ʘʙʦ Cisco IoT Solutions[2]). 

4. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ 
ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʩʝʨʽʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

5. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ: ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ 
ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ, ʟʘ ʧʦʪʨʝʙʠ, ʚʥʝʩʪʠ ʢʦʨʝʢʪʠʚʠ ʚ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʾʭʥʴʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ 

ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʝ: 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ: ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʢʣʽʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʪʝʧʣʠʮʽ ʰʣʷʭʦʤ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʦʶ ʧʦʣʠʚʫ, 

ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷʤ. 

2. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʘʚʪʦʤʘʪʠʟʫʻ ʙʘʛʘʪʦ ʨʫʪʠʥʥʠʭ 
ʦʧʝʨʘʮʽʡ, ʪʘʢʠʭ ʷʢ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʦʩʚʽʪʣʝʥʥʷ, ʧʦʣʠʚʫ ʽ ʧʦʜʘʯʽ ʜʦʙʨʠʚ. ʎʝ 

ʩʧʨʦʩʪʠʪʴ ʨʦʙʦʪʫ ʬʝʨʤʝʨʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. 

3. ɽʢʦʥʦʤʽʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ: ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʥʠʞʫʚʘʪʠ ʚʠʪʨʘʪʠ 
ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʚʦʜʫ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ, ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʢʝʨʫʚʘʥʥʶ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʩʠʩʪʝʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ ʨʦʩʣʠʥ. 

4. ɿʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʠʭ ʢʫʣʴʪʫʨ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦ-

ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚ ʪʝʧʣʠʮʽ ʙʫʜʝ ʩʧʨʠʷʪʠ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʠʭ 

ʢʫʣʴʪʫʨ. 

5. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ: ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

6. ɿʨʫʯʥʽʩʪʴ ʪʘ ʣʝʛʢʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ: ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʨʫʯʥʦʶ 
ʪʘ ʣʝʛʢʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʝʨʫʚʘʥʥʷ ʪʝʧʣʠʮʝʶ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʾʾ ʢʣʽʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

7. ɺʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ: ʩʠʩʪʝʤʘ ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 
ʪʝʧʣʠʮʝʶ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʬʝʨʤʝʨʘʤ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʥʘʚʽʪʴ ʟ ʚʽʜʜʘʣʝʥʦʛʦ ʤʽʩʮʷ. 

8. ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʪʠʢʘ: ʩʠʩʪʝʤʘ ʙʫʜʝ ʥʘʜʘʚʘʪʠ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʪʝʧʣʠʮʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ. 

ɺʠʩʥʦʚʢʠ. 

ʈʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟʘʜʘʯʝʶ, ʦʩʢʽʣʴʢʠ ʪʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʦʧʪʠʤʘʣʴʥʽʩʪʴ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʚʠʨʦʱʝʥʠʭ ʢʫʣʴʪʫʨ, 

ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʥʦʤʽʶ ʯʘʩʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʢʝʨʫʚʘʪʠ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʪʨʝʙ ʨʦʩʣʠʥ. ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ ʚʢʣʶʯʘʶʪʴ ʩʪʘʙʽʣʴʥʠʡ ʪʘ ʦʧʪʠʤʘʣʴʥʠʡ 

ʤʽʢʨʦʢʣʽʤʘʪ, ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʨʦʱʝʥʠʭ ʢʫʣʴʪʫʨ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʟʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʻ ʚʘʞʣʠʚʦʶ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟʘʜʘʯʝʶ, ʷʢʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Cisco Packet Tracer [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.netacad.com/courses/packet-tracer. 

2. Cisco IoT Solutions [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html. 

https://www.netacad.com/courses/packet-tracer
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.77 

ɿɸʍʆɼʀ ɹɽɿʇɽʂʀ ɼʃʗ ʂɯʅʎɽɺʀʍ ʇʈʀʉʊʈʆɰɺ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ʋ 

ʉʀʉʊɽʄɯ ʊʋʄɸʅʅʀʍ ʆɹʏʀʉʃɽʅʔ 

ɼʦʨʦʬʝʻʚ ʉ. ʆ., ɯʣʴʷʰʝʥʢʦ ʄ. ɹ., ʂʫʣʠʢʦʚʩʴʢʘ ʅ. ɸ., ʊʤ̔ʝʥʢʦ ɸ. ɺ. 

 

ɿʛʽʜʥʦ ʟ ʦʩʪʘʥʥʽʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʪʘ ʚʠʤʦʛʘʤʠ, ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ɯʥʪʝʨʥʝʪ 

ʨʝʯʝʡ (IoT) ʫ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʩʪʘʥʫʪʴ ʥʝʚʽʜôʻʤʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʫʪʚʦʨʶʶʯʠ 

ʢʦʥʮʝʧʮʽʶ, ʚʽʜʦʤʫ ʷʢ çʍʤʘʨʘ ʨʝʯʝʡè (CoT) [1]. CoT ʙʫʜʝ ʩʣʫʞʠʪʠ ʷʢ çʨʝʯʽ ʷʢ ʧʦʩʣʫʛʘè (TaaS) ʫ 

ʭʤʘʨʥʠʭ ʜʦʜʘʪʢʘʭ IoT, ʧʝʨʝʥʦʩʷʯʠ ʝʥʝʨʛʦʻʤʥʽ ʟʘʚʜʘʥʥʷ ʚ ʭʤʘʨʫ. ʊʠʤ ʯʘʩʦʤ ʪʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ 

ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʚʽʨʪʫʘʣʴʥʽ ʪʘ ʨʝʘʣʴʥʽ ʩʝʨʚʽʩʠ ʤʦʞʫʪʴ ʜʽʷʪʠ ʷʢ ʧʨʦʤʽʞʥʠʡ ʨʽʚʝʥʴ ʜʣʷ ʰʚʠʜʢʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʥʘ ʤʝʞʽ ʤʝʨʝʞʽ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʧʦʪʨʝʙʠ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʛʥʫʯʢʠʭ ʧʨʦʛʨʘʤ 

[2]. 

ʂʨʽʤ ʪʦʛʦ, ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʨʽʚʝʥʴ ʪʫʤʘʥʫ ʤʦʞʝ ʩʣʫʞʠʪʠ ʙʫʬʝʨʦʤ ʙʝʟʧʝʢʠ, ʨʝʘʣʽʟʫʶʯʠ 

ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʟʘʭʠʱʘʶʯʠ ʜʘʥʽ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʚʦʥʠ ʧʨʦʡʜʫʪʴ ʥʝʟʘʭʠʱʝʥʠʤ 

ʽ ʚʨʘʟʣʠʚʠʤ ʢʘʥʘʣʦʤ ʜʦ ʭʤʘʨʠ. ʎʷ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʤʘʻ ʥʘ ʤʝʪʽ ʥʘʜʘʪʠ ʚʠʯʝʨʧʥʠʡ ʧʽʜʩʫʤʦʢ 

ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʜʣʷ ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ IoT ʫ ʢʦʥʪʝʢʩʪʽ ʪʫʤʘʥʥʠʭ ʦʙʯʠʩʣʝʥʴ. ʄʠ ʜʦʩʣʽʜʞʫʻʤʦ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʭʤʘʨʥʠʤʠ, ʪʫʤʘʥʥʠʤʠ ʪʘ ʤʦʙʽʣʴʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʾʭʥʽ 

ʫʥʽʢʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʪʘʙʣ. 1). ʇʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʨʫʰʝʥʴ 

ʙʝʟʧʝʢʠ ʚ ʦʙʣʘʩʪʽ ʦʙʯʠʩʣʝʥʴ IoT, ʦʢʨʝʩʣʶʶʪʴʩʷ ʨʽʟʥʽ ʟʘʩʦʙʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 

ʥʽʚʝʣʶʚʘʪʠ  ʚʨʘʟʣʠʚʦʩʪʽ  ʽ ʧʦʤôʷʢʰʠʪʠ ʨʠʟʠʢʠ. 

 

ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʥʥʷ  ʭʤʘʨʥʠʭ, ʪʫʤʘʥʥʠʭ ʪʘ ʤʦʙʽʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʊʝʭʥʦʣʦʛʽʾ ʆʧʠʩ 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʮʝʥʪʨʘʣʽʟʘʮʽʶ ʜʘʥʠʭ ʽ ʦʙʨʦʙʢʫ ʫ 

ʚʽʜʜʘʣʝʥʠʭ ʮʝʥʪʨʘʭ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʙʝʨʽʛʘʥʥʷʤ ʽ ʦʙʨʦʙʢʦʶ ʜʘʥʠʭ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʩʝʨʚʝʨʘʭ, ʜʦʩʪʫʧʥʠʭ 

ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ.  

ʊʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ ʊʫʤʘʥʥʽ ʦʙʯʠʩʣʝʥʥʷ ʨʦʟʰʠʨʶʶʪʴ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʥʘʙʣʠʞʘʶʯʠ ʦʙʨʦʙʢʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʝʨʝʞʝʚʽ ʩʣʫʞʙʠ ʜʦ ʜʞʝʨʝʣʘ 

ʜʘʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʢʨʘʶ ʤʝʨʝʞʽ. ʎʝʡ ʧʽʜʭʽʜ ʟʤʝʥʰʫʻ ʟʘʪʨʠʤʢʫ, 

ʧʦʢʨʘʱʫʻ ʦʙʨʦʙʢʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʤʽʥʽʤʽʟʫʻ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ 

ʜʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʆʙʯʠʩʣʝʥʥʷ Fog ʜʦʙʨʝ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʜʦʜʘʪʢʽʚ IoT, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʥʠʟʴʢʦʾ ʟʘʪʨʠʤʢʠ, 

ʚʠʩʦʢʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ. 

ʄʦʙʽʣʴʥʽ 

ʦʙʯʠʩʣʝʥʥʷ 

ʄʦʙʽʣʴʥʽ ʦʙʯʠʩʣʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘʚʢʦʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ ʩʤʘʨʪʬʦʥʠ ʪʘ ʧʣʘʥʰʝʪʠ, ʷʢʽ 

ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʭʤʘʨʥʽ ʪʘ ʪʫʤʘʥʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʄʦʙʽʣʴʥʽ 

ʢʦʤʧôʶʪʝʨʠ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧ ʜʦ ʜʦʜʘʪʢʽʚ ʽ ʧʦʩʣʫʛ ʫ 

ʜʦʨʦʟʽ, ʘʣʝ ʚʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʙʝʟʧʝʢʦʶ 

ʯʝʨʝʟ ʤʦʙʽʣʴʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʨʝʞʝʚʽ ʟôʻʜʥʘʥʥʷ. 

 

ʇʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʦʙʯʠʩʣʝʥʥʷʭ IoT, ʟʦʢʨʝʤʘ ʚ ʧʘʨʘʜʠʛʤʽ ʦʙʯʠʩʣʝʥʴ ʫ ʪʫʤʘʥʽ, ʤʦʞʫʪʴ 

ʧʨʦʷʚʣʷʪʠʩʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ (ʪʘʙʣ. 2). ʄʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ (ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʷ 2 ï ɿʘʛʨʦʟʠ ʙʝʟʧʝʮʽ ʚ IoT ʚ ʪʫʤʘʥʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ 

ɿʘʛʨʦʟʘ ʆʧʠʩ 

ʋʨʘʟʣʠʚʦʩʪʽ 

ʧʨʠʩʪʨʦʾʚ 

ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʢʽʥʮʝʚʠʭ 

ʧʨʠʩʪʨʦʾʚ IoT, ʷʢ-ʦʪ ʥʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ ʙʝʟʧʝʢʠ, ʥʝʚʠʧʨʘʚʣʝʥʝ 

ʤʽʢʨʦʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʧʘʨʦʣʽ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. 

ɺʨʘʟʣʠʚʦʩʪʽ ʤʝʨʝʞʽ ʅʝʟʘʭʠʱʝʥʽ ʢʘʥʘʣʠ ʟʚôʷʟʢʫ ʘʙʦ ʥʝʟʘʰʠʬʨʦʚʘʥʘ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ 

ʤʦʞʫʪʴ ʥʘʨʘʞʘʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ 

ʘʙʦ ʧʽʜʨʦʙʢʫ. 

ʄʘʥʽʧʫʣʶʚʘʥʥʷ 

ʜʘʥʠʤʠ 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʽ ʟʤʽʥʘ ʜʘʥʠʭ IoT ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʨʠʡʥʷʪʪʷ ʥʝʪʦʯʥʠʭ ʨʽʰʝʥʴ ʽ ʟʙʦʾʚ ʫ ʨʦʙʦʪʽ. 

ɸʪʘʢʠ ʥʘ ʚʽʜʤʦʚʫ ʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ 

(DoS) 

ʇʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʫʤʘʥʫ ʟ ʥʘʜʤʽʨʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʟʘʧʠʪʽʚ ʤʦʞʝ ʧʝʨʝʰʢʦʜʞʘʪʠ ʜʦʩʪʫʧʥʦʩʪʽ ʩʣʫʞʙʠ. 

 

ʊʘʙʣʠʮʷ 3 ï ʄʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ ʙʝʟʧʝʢʠ 

ʄʝʪʦʜ ʆʧʠʩ 

ʇʦʩʠʣʝʥʥʷ 

ʧʨʠʩʪʨʦʾʚ 

ʇʦʩʠʣʝʥʥʷ ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʡʢʨʘʱʠʭ 

ʤʝʪʦʜʽʚ ʙʝʟʧʝʢʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʤʢʥʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʜʘʥʠʭ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʨʝʛʫʣʷʨʥʝ ʦʥʦʚʣʝʥʥʷ ʤʽʢʨʦʧʨʦʛʨʘʤʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʤʦʜʫʣʽʚ ʙʝʟʧʝʢʠ. 

ʐʠʬʨʫʚʘʥʥʷ ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʰʠʬʨʫʚʘʥʥʷ ʜʣʷ ʜʘʥʠʭ ʫ ʜʦʨʦʟʽ 

ʪʘ ʜʦʤʘ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 

ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʚʦʨʠʭ ʧʦʣʽʪʠʢ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʣʷ ʦʙʤʝʞʝʥʥʷ 

ʜʦʩʪʫʧʫ ʧʨʠʩʪʨʦʾʚ ʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʛʘʨʘʥʪʫʶʯʠ, ʱʦ ʣʠʰʝ 

ʘʚʪʦʨʠʟʦʚʘʥʽ ʦʩʦʙʠ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʩʠʩʪʝʤʘʤʠ IoT. 

ɺʠʷʚʣʝʥʥʷ 

ʘʥʦʤʘʣʽʡ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʥʝʟʚʠʯʘʡʥʠʭ 

ʤʦʜʝʣʝʡ ʽ ʧʦʚʝʜʽʥʢʠ ʚ ʩʝʨʝʜʦʚʠʱʽ IoT. 

ʇʨʦʪʦʢʦʣʠ ʙʝʟʧʝʢʠ ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʟʚôʷʟʢʫ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ 

ʟʘʭʠʩʪʫ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ. 

 

ɿʘʭʠʩʪ ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʚ IoT-ʦʙʯʠʩʣʝʥʥʷʭ, ʦʩʦʙʣʠʚʦ ʚ ʧʘʨʘʜʠʛʤʽ ʪʫʤʘʥʥʠʭ ʦʙʯʠʩʣʝʥʴ, 

ʤʘʻ ʧʝʨʰʦʯʝʨʛʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ 

ʽ ʧʦʩʣʫʛ. ʈʦʟʫʤʽʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʭʤʘʨʦʶ, ʪʫʤʘʥʦʤ ʽ ʤʦʙʽʣʴʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʣʝʞʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. ʋʩʫʚʘʶʯʠ ʚʨʘʟʣʠʚʽ ʤʽʩʮʷ ʧʨʠʩʪʨʦʾʚ ʽ 

ʤʝʨʝʞ ʽ ʨʝʘʣʽʟʦʚʫʶʯʠ ʥʘʜʽʡʥʽ ʩʪʨʘʪʝʛʽʾ ʙʝʟʧʝʢʠ, ʝʢʦʩʠʩʪʝʤʠ IoT ʤʦʞʫʪʴ ʚʧʝʚʥʝʥʦ ʧʨʘʮʶʚʘʪʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 
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ʈʆɿʈʆɹʂɸ ɹʇʃɸ ɿ ʄʆɾʃʀɺɯʉʊʖ ɺʀɿʅɸʏɽʅʅʗ ʄɯʉʎʗ "ɿɸʈʆɼɾɽʅʅʗ 

ɺʆɻʅʖ" ɺ ʃɯʉɸʍ ʊɸ ʁʆɻʆ ɻɸʉɯʅʅʗ 

ɭʚʪʫʰʝʚʩʴʢʠʡ ʄ. ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʘʩʘʪʢʽʥ ɼ. ʖ. 

 

ɺʩʪʫʧ. ʃʽʩʦʚʽ ʧʦʞʝʞʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʪʘ ʩʝʨʡʦʟʥʠʭ ʥʝʛʘʨʘʟʜʽʚ, ʷʢʽ ʟʘʛʨʦʞʫʶʪʴ 

ʝʢʦʩʠʩʪʝʤʘʤ ʪʘ ʞʠʪʪʶ ʥʘ ʧʣʘʥʝʪʽ. ʇʦʩʪʽʡʥʠʡ ʨʽʩʪ ʢʽʣʴʢʦʩʪʽ ʮʠʭ ʧʦʞʝʞ ʧʦʨʦʜʞʫʻ ʟʘʛʨʦʟʫ ʜʣʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʢʣʶʯʘʶʯʠ ʜʠʢʽ ʪʚʘʨʠʥʠ, ʨʦʩʣʠʥʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʘʛʨʦʞʫʻ ʞʠʪʪʶ ʪʘ ʤʘʡʥʫ 

ʣʶʜʝʡ. ʃʽʩʠ, ʷʢʽ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʧʘʜʢʫ, ʩʪʘʶʪʴ ʞʝʨʪʚʘʤʠ ʮʴʦʛʦ 

ʚʠʩʥʘʞʣʠʚʦʛʦ ʷʚʠʱʘ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʱʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʦʛʽʨʰʝʥʥʷ 

ʷʢʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʩʪʘʻ ʚʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʪʘ ʛʘʩʽʥʥʷ ʮʠʭ ʧʦʞʝʞ. ʆʜʥʽʻʶ ʟ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ 

(ɹʇʃɸ). ɹʇʃɸ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ 

ʨʝʘʢʮʽʾ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ. ɰʭ ʚʠʩʦʢʘ ʤʘʥʝʚʨʝʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʚʝʣʠʢʘ ʪʦʯʥʽʩʪʴ ʟʨʦʙʠʣʠ ʾʭ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʙʦʨʦʪʴʙʽ ʟ ʣʽʩʦʚʠʤʠ 

ʧʦʞʝʞʘʤʠ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʦ ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɹʇʃɸ, ʷʢʽ ʥʝ 

ʣʠʰʝ ʚʠʷʚʣʷʪʠʤʫʪʴ ʣʽʩʦʚʽ ʧʦʞʝʞʽ, ʘʣʝ ʡ ʤʘʪʠʤʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʾʭ ʟʘʨʦʜʞʝʥʥʷ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʞʝʞʽ, ʣʦʢʘʣʽʟʫʚʘʪʠ ʾʭ ʪʘ ʟʘʧʦʙʽʛʪʠ ʧʦʜʘʣʴʰʦʤʫ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʤʦʞʝ ʩʧʨʠʷʪʠ ʟʙʝʨʝʞʝʥʥʶ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʝʢʦʩʠʩʪʝʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʢʠ ʥʘʰʦʛʦ ʦʪʦʯʫʶʯʦʛʦ ʩʚʽʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʘ ʤʘʛʽʩʪʝʨʩʴʢʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʤʽʩʮʷ "ʟʘʨʦʜʞʝʥʥʷ ʚʦʛʥʶ". ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʙʦʨʦʪʴʙʠ ʟ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʥʘʰʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʜʦʚʢʽʣʣʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ. 

ʃʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʛʘʣʫʟʽ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʢʘʟʫʻ ʥʘ 

ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʤʦʞʫʪʴ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʝ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ, ʘʣʝ ʡ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʾ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ, 

ʱʦ ʩʧʨʠʷʻ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʨʷʪʫʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʽ ɹʇʃɸ ʤʦʞʫʪʴ 

ʚʠʪʨʠʤʫʚʘʪʠ ʚʘʞʢʽ ʫʤʦʚʠ ʽ ʥʘʜʘʚʘʪʠ ʜʝʪʘʣʴʥʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

ʊʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʨʦʙʢʠ ɹʇʃɸ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ "ʟʘʨʦʜʞʝʥʥʷ ʚʦʛʥʶ" ʫ ʣʽʩʘʭ: 

1. ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: 

¶ ɼʘʪʯʠʢʠ: ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʦʙʣʘʜʥʘʥʥʷ ɹʇʃɸ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʪʝʨʤʘʣʴʥʽ ʢʘʤʝʨʠ ʪʘ ʩʝʥʩʦʨʠ ʜʠʤʫ. ʊʝʨʤʘʣʴʥʽ ʢʘʤʝʨʠ ʤʦʞʫʪʴ ʨʝʻʩʪʨʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʨʽʟʥʠʮʽ ʚ ʣʽʩʦʚʽʡ ʨʦʩʣʠʥʥʦʩʪʽ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʷʚʠʪʠ ʥʘʚʽʪʴ ʥʘʡʤʝʥʰʽ ʟʘʛʦʨʷʥʥʷ. ʉʝʥʩʦʨʠ ʜʠʤʫ 

ʚʠʷʚʣʷʶʪʴ ʥʘʷʚʥʽʩʪʴ ʚʦʛʥʶ ʚ ʣʽʩʽ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʽʥ ʟʘʭʦʚʘʥʠʡ ʟʘ ʛʫʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʯʠ ʪʫʤʘʥʦʤ. 

¶ GPS ʪʘ ʥʘʚʽʛʘʮʽʡʥʽ ʩʠʩʪʝʤʠ: ɹʇʃɸ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʦʪʦʯʥʽ GPS ʪʘ ʥʘʚʽʛʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʞʝʞʽ ʥʘ ʢʘʨʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

¶ ʂʦʤʫʥʽʢʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ: ɺʽʜʤʽʥʥʘ ʩʠʩʪʝʤʘ ʟʚ'ʷʟʢʫ ʟ ʟʝʤʣʝʶ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ ʚʯʘʩʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʚʠʜʘʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ 

ʟʘʛʨʦʟʠ. 

¶ ɸʚʪʦʥʦʤʥʽʩʪʴ ʪʘ ʯʘʩ ʧʦʣʴʦʪʽʚ: ɼʦʚʛʠʡ ʯʘʩ ʧʦʣʴʦʪʽʚ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʥʦʤʥʦʾ ʨʦʙʦʪʠ, 

ʱʦʙ ʦʭʦʧʣʶʚʘʪʠ ʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʪʨʠʚʘʣʠʡ ʯʘʩ ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʩʠʪʫʘʮʽʻʶ. 

2. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ: ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʜʘʪʯʠʢʽʚ ɹʇʃɸ. ʎʝ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʚʠʷʚʣʝʥʥʷ ʧʽʜʦʟʨʽʣʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʘʥʦʤʘʣʽʡ ʪʘ ʧʦʥʠʞʝʥʥʷ ʚʠʜʠʤʦʩʪʽ 

ʯʝʨʝʟ ʜʠʤ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ. 



136 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

¶ ɻʝʦʧʨʦʩʪʦʨʦʚʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʪʦʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʞʝʞʽ ʥʘ ʤʘʧʽ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʦʙʨʦʙʢʫ ʢʦʦʨʜʠʥʘʪ ʟ GPS ʪʘ ʾʭ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʢʘʨʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʦʛʨʘʬʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɻɯʉ). 

¶ ʈʝʘʣʽʟʘʮʽʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ: ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦʙ ʦʧʝʨʘʪʦʨʠ ʤʦʛʣʠ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʦʚʽ ʜʘʥʽ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ. 

ʉʠʩʪʝʤʠ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ "ʟʘʨʦʜʞʝʥʥʷ ʚʦʛʥʶ". ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʛʝʦʣʦʢʘʮʽʾ, ʪʘʢʽ ʷʢ 

ʩʠʩʪʝʤʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ (GPS), ɻʃʆʅɸʉʉ, ʘ ʪʘʢʦʞ ʥʦʚʽʪʥʽ ʩʠʩʪʝʤʠ ʥʘʚʽʛʘʮʽʾ ʥʘ ʙʘʟʽ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʚʽʜʢʨʠʚʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ "ʟʘʨʦʜʞʝʥʥʷ 

ʚʦʛʥʶ". ʉʠʩʪʝʤʠ GPS ʪʘ ɻʃʆʅɸʉʉ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʯʘʩʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʧʦʞʝʞʽ ʥʘ ʤʘʧʽ. ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʽ ʘʣʛʦʨʠʪʤʠ 

ʢʦʨʝʢʮʽʾ ʤʦʞʫʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʩʮʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ. 

ɸʝʨʦʟʡʦʤʢʘ, ʧʨʦʚʝʜʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʇʃɸ, ʥʘʜʘʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʦʛʥʝʚʠʭ ʜʞʝʨʝʣ. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʧʦʞʝʞʽ 

ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ, ʪʘʢʽ ʷʢ ʚʦʛʥʷʥʽ ʜʠʤʠ, ʩʧʘʣʘʭʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʥʽ ʘʥʦʤʘʣʽʾ. ʎʽ ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʘʚʯʝʥʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʮʽ ʧʘʪʪʝʨʥʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠ ʪʦʯʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʪʘ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʧʦʣʽʧʰʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʦʛʥʝʚʠʭ ʜʞʝʨʝʣ ʥʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʟʦʙʨʘʞʝʥʴ, ʟʽʙʨʘʥʠʭ ɹʇʃɸ.  

ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹʇʃɸ. ɹʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ (ɹʇʃɸ) 

ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʧʦʞʝʞʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ 

ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʙʝʟʧʝʯʥʠʤʠ. ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʛʘʩʽʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ 

ʤʘʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ: ʚhʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ, ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʚʠʩʦʪʽ, ʪʦʯʥʽʩʪʴ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʇʃɸ ʫ ʙʦʨʦʪʴʙʽ ʟ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʛʨʦʤʘʜʩʴʢʦʾ ʙʝʟʧʝʢʠ. ʇʨʦʪʝ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʛʘʣʫʟʽ ʘʢʫʤʫʣʷʪʦʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʽ. ʎʽ ʟʫʩʠʣʣʷ ʜʦʟʚʦʣʷʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʠ ɹʇʃɸ ʪʘ ʚʠʚʝʩʪʠ ʾʭʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Smith, J. (2021). "Application of Unmanned Aerial Vehicles in Firefighting: A Review." 

International Journal of Fire Technology, 45(2), 112-127. 

2. National Fire Protection Association. (2020). "NFPA 1141: Standard for Fire Protection 

Infrastructure for Land Development in Wildland, Rural, and Suburban Areas." 

3. Johnson, A., & Brown, C. (2019). "The Role of Drones in Modern Wildfire 

Management." Fire Technology, 55(4), 1519-1535. 

 

  



137 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.72 

ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ SELF-HEALING ʄɽʈɽɾ  

ʂʣʠʤʝʥʢʦ ʆ.ɭ. 

 

ʋ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞʘʭ ʟʘʚʜʘʥʥʷ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʩʝʨʚʽʩʽʚ ʚʠʭʦʜʠʪʴ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ. ʋ 

ʚʝʣʠʢʠʭ ʩʝʨʚʽʩ-ʧʨʦʚʘʡʜʝʨʽʚ ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʧʽʜʭʽʜ, ʱʦ ʩʝʨʚʽʩ, ʷʢʠʡ ʧʝʨʝʩʪʘʚ ʧʨʘʮʶʚʘʪʠ, ʪʨʝʙʘ 

ʰʚʠʜʢʦ ʚʠʚʝʩʪʠ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʽʜʥʷʪʠ ʥʦʚʠʡ ʩʝʨʚʽʩ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʧʦʰʫʢ 

ʧʨʠʯʠʥʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʪʨʽʙʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʧʨʦʪʷʛʦʤ ʩʝʢʫʥʜ 

ʚʠʷʚʣʷʪʴ ʥʘʡʤʝʥʰʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ. ʇʨʦʪʝ, ʨʫʯʥʦʛʦ ʩʪʝʞʝʥʥʷ ʯʝʨʛʦʚʦʛʦ ʽʥʞʝʥʝʨʫ ʟʘ ʥʠʤʠ 

ʥʝʜʦʩʪʘʪʥʴʦ: ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʨʝʯʝʡ ʤʘʻ ʙʫʪʠ Self-Healing ï 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʎʝ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʦʮʝʩ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʦʚʠʥʝʥ ʩʪʦʩʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ Control Plane ʯʠ Data Plane, ʱʦ ʧʨʠʩʫʪʥʻ ʫ 

SDN-ʤʝʨʝʞʘʭ, ʘʣʝ ʡ ʤʦʥʽʪʦʨʠʥʛʫ. 

Self-Healing ʤʝʨʝʞʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʣʶʜʩʴʢʠʭ ʟʫʩʠʣʴ ʽ ʚʠʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʧʨʠʯʠʥ ʟʙʦʶ ʚ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ. ʇʦʪʨʽʙʝʥ ʯʘʩ, ʱʦʙ ʧʦʙʘʯʠʪʠ ʤʝʨʝʞʽ, ʷʢʽ ʩʪʘʥʫʪʴ 

ʜʦʩʪʘʪʥʴʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʢʦʥʪʨʦʣʶ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʟʙʦʾʚ ʧʽʜ ʯʘʩ ʾʭ 

ʚʠʚ̫ʣʝʥʥʷ, ʘʣʝ ʜʦʩʣʽʜʞʝʥʥʷ Self-Healing ʤʝʨʝʞ ʪʨʠʚʘʶʪʴ. 

ɺʠʟʥʘʯʝʥʥʷ Self-Healing ʤʝʨʝʞ ʜʦʙʨʝ ʨʦʟʢʨʠʪʝ ʚ ʩʪʘʪʪʽ [1]. ʎʝʡ ʪʝʨʤʽʥ ʦʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ 

ʤʝʨʝʞʽ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʚʦʶ ʨʦʙʦʪʫ ʥʝʟʘʣʝʞʥʦ ʪʘ ʙʝʟ ʟʦʚʥʽʰʥʴʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʨʘʟʽ ʟʙʦʶ. ʂʦʞʥʘ 

ʩʠʩʪʝʤʘ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʚʠʷʚʣʷʪʠ, ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʟʙʦʾ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʽʥʪʝʛʨʘʮʽʾ ʬʫʥʢʮʽʡ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʚ ʙʫʜʴ-ʷʢʫ ʨʦʙʦʪʫ ʤʝʨʝʞʽ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʆʜʥʠʤ ʟ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʩʘʤʦʚʽʜʥʦʚʣʶʚʘʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʤʝʨʝʞʽ ʻ ʤʝʪʦʜ ʨʝʟʝʨʚʘʮʽʾ. 

ʗʢʱʦ ʥʘ border-ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ ʧʝʨʝʩʪʘʻ ʧʨʘʮʶʚʘʪʠ ʦʩʥʦʚʥʠʡ ɯʥʪʝʨʥʝʪ ʢʘʥʘʣ, ʧʦʪʨʽʙʥʦ ʮʝ 

ʚʠʷʚʠʪʠ ʪʘ ʧʝʨʝʢʣʶʯʠʪʠ ʥʘ ʨʝʟʝʨʚʥʠʡ ʢʘʥʘʣ. ʗʢʱʦ ʟʣʘʤʘʚʩʷ ʧʨʠʩʪʨʽʡ, ʧʦʪʨʽʙʥʦ ʧʫʩʪʠʪʠ ʪʨʘʬʽʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʰʣʷʭʘʤʠ ʯʝʨʝʟ ʽʥʰʽ ʧʨʠʩʪʨʦʾ. ʂʽʣʴʢʽʩʪʴ ʨʝʟʝʨʚʥʠʭ ʦʜʠʥʠʮʴ (ʢʘʥʘʣ, ʧʨʠʩʪʨʽʡ 

ʪʦʱʦ) ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʨʽʙʥʦʛʦ ʨʽʚʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ. ʇʦʰʠʨʝʥʠʡ ʧʨʠʢʣʘʜ ʚʽʜʤʦʚʦʩʪʽʡʢʦʾ 

ʤʝʨʝʞʽ ʧʦʯʘʪʢʫ XXI ʩʪʦʨʽʯʯʷ [2] ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʦʢʨʝʤʝ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ISP (Internet Service Provider) ʪʘ ʤʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʜʝʢʽʣʴʢʘ ʟôʻʜʥʘʥʴ. ɺ ʜʘʥʽʡ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʩʪʝʢ ʪʝʭʥʦʣʦʛʽʡ IP SLA+TRACK, HSRP (Hot Standby 

Router Protocol) ʪʘ EEM (Embedded Event Manager). ʇʝʨʰʘ ʧʘʨʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʘʣʽʟʫʻ ʧʝʨʝʚʽʨʢʫ 

ʜʦʩʪʫʧʥʦʩʪʽ ʧʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʯʝʨʝʟ ʧʽʜʢʣʶʯʝʥʠʡ ɯʥʪʝʨʥʝʪ ʢʘʥʘʣ. ʗʢʱʦ ʟʘ ʜʚʽ 

ʩʝʢʫʥʜʠ ʥʘ ʟʘʧʠʪ ʥʝ ʧʨʠʡʰʣʘ ʚʽʜʧʦʚʽʜʴ, ʪʝʩʪ IP SLA ʚʚʘʞʘʻʪʴʩʷ ʥʝ ʧʨʦʡʜʝʥʠʤ. ɿʘʧʫʩʢʘʻʪʴʩʷ 

ʣʽʯʠʣʴʥʠʢ TRACK ʽ, ʷʢʱʦ ʟʘ ʮʝʡ ʯʘʩ ʧʦʚʪʦʨʥʽ IP SLA ʥʝ ʧʦʚʝʨʥʫʪʴ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʫ ʜʽʶ 

ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʨʦʪʦʢʦʣ HSRP. ʅʘ ʽʥʪʝʨʬʝʡʩʽ ʟʤʽʥʶʻʪʴʩʷ ʧʨʽʦʨʠʪʝʪ, ʽ ʨʦʣʴ ʛʦʣʦʚʥʦʛʦ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʧʝʨʝʭʦʧʣʶʻ ʨʝʟʝʨʚʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ. EEM ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʪʨʽʙʝʥ ʜʣʷ 

ʦʯʠʱʝʥʥʷ NAT-ʪʨʘʥʩʣʷʮʽʡ ʘʙʠ ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʧʦʚʥʝʥʥʶ ʧʘʤôʷʪʽ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʧʝʨʝʥʘʧʨʘʚʣʝʥʽ 

ʪʨʘʬʽʢʫ ʜʘʥʽ ʟʘʧʠʩʠ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ɯʥʰʠʡ ʧʽʜʭʽʜ ʩʪʦʩʫʻʪʴʩʷ ʤʝʨʝʞʽ ɼʎ (ʜʘʪʘ-ʮʝʥʪʨ). ɺ ʧʦʜʽʙʥʽʡ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʝʨʽʚ ʪʘ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɿôʻʜʥʘʥʥʷ ʙʫʜʫʶʪʴʩʷ ʚʠʯʝʨʧʥʠʤ ʯʠʥʦʤ, 

ʪʦʙʪʦ ʻ ʟʘʨʝʟʝʨʚʦʚʘʥʠʤʠ. ʋ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʚʪʨʘʪ ʯʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʢʘʥʘʣʽʚ ʥʘ ʷʢʦʤʫʩʴ ʩʧʘʡʥʽ 

(ʢʦʤʫʪʘʪʦʨʽ), ʪʨʘʬʽʢ ʧʦʪʨʽʙʥʦ ʙʝʟ ʨʦʟʨʠʚʫ ʟôʻʜʥʘʥʥʷ ʧʝʨʝʥʘʧʨʘʚʠʪʠ ʯʝʨʝʟ ʽʥʰʽ ʤʘʨʰʨʫʪʠ. ʅʘ 

ʨʠʩʫʥʢʫ 1 ʧʨʦʙʣʝʤʘ ʚʠʥʠʢʘʻ ʥʘ ʚʝʨʭʥʴʦʤʫ ʩʧʘʡʥʽ, ʪʨʘʬʽʢ ʧʝʨʝʥʘʧʨʘʚʣʝʥʦ ʯʝʨʝʟ ʥʠʞʥʽʡ ʩʧʘʡʥ 

[3]. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʜʽʙʥʦʾ ʧʨʦʙʣʝʤʠ ʚ ʩʢʣʘʜʥʽʡ ʤʝʨʝʞʽ ɼʎ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʢʣʘʜʥʠʡ ʩʪʝʢ 

ʪʝʭʥʦʣʦʛʽʡ MPTCP (MultiPath Transmission Control Protocol), Flow Label IPv6, eBPF (extended 

Berkeley Packet Filter). ʇʦʣʝ ʟʘʛʦʣʦʚʢʫ IPv6 Flow Label ʟôʷʚʣʷʻʪʴʩʷ ʚ IPv6 (ʡʦʛʦ ʥʝʤʘʻ ʫ IPv4) ʽ 

ʚʦʥʦ ʟʘʡʤʘʻ 20 ʙʽʪ. eBPF ʷʢ ʥʝʚʝʣʠʢʫ ʧʨʦʛʨʘʤʫ ʥʘ C ʤʦʞʥʘ ʚʩʪʘʚʠʪʠ ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʚʠʢʦʥʘʥʥʷ 

ʩʪʝʢʘ ʷʜʨʘ ʪʘ TCP-ʩʪʝʢʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ eBPF ʤʦʞʥʘ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʥʘʣʘʰʪʫʚʘʥʥʷ TCP, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʥʠʟʠʪʠ ʪʘʡʤʝʨʠ RTO ʪʘ SYN-RTO ï ʚʧʣʠʥʫʪʠ ʥʘ ʯʘʩ ʨʝʘʢʮʽʾ 
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ʥʘ ʧʦʜʽʶ. ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʷʜʨʘ ï ʥʠʟʴʢʦʨʽʚʥʝʚʘ ʟʘʜʘʯʘ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʮʽʡ 

ʪʘ ʥʘʚʠʯʦʢ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʪʨʘʬʽʢʫ ʯʝʨʝʟ ʽʥʰʽ ʩʧʘʡʥʠ 

 

ʄʽʞ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʫ ʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʘʭ ʨʽʟʥʠʮʷ ʫ ʧʦʥʘʜ 10 ʨʦʢʽʚ, ʧʨʠ ʮʴʦʤʫ: ʪʦʧʦʣʦʛʽʷ 

ʤʝʨʝʞʽ ï ʨʽʟʥʘ, ʤʘʩʰʪʘʙʠ ï ʨʽʟʥʽ, ʩʢʣʘʜʥʽʩʪʴ ï ʢʘʨʜʠʥʘʣʴʥʦ ʨʽʟʥʘ, ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ 

ï ʦʜʥʘ: ʚʠʷʚʠʪʠ ʟʙʽʡ ʪʘ ʧʝʨʝʥʘʧʨʘʚʠʪʠ ʪʨʘʬʽʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʤʘʨʰʨʫʪʦʤ. ɯ ʪʽʣʴʢʠ ʥʘʩʪʫʧʥʠʤ 

ʢʨʦʢʦʤ ʥʘʩʪʘʻ ʝʪʘʧ ʜʣʷ ʟôʷʩʫʚʘʥʥʷ ʧʨʠʯʠʥʠ ʟʙʦʶ. 

ʋ ʚʩʽʭ Self-Healing ʤʝʨʝʞ ʧʨʠʢʣʘʜʘʭ ʥʝʤʠʥʫʯʝ ʧʨʠʩʫʪʥʽ ʧʨʦʛʨʘʤʦʚʘʥʽ ʩʢʣʘʜʦʚʽ. EEM ï ʮʝ 

ʬʫʥʢʮʽʦʥʘʣ, ʚʙʫʜʦʚʘʥʠʡ ʫ Cisco IOS, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʮʝʥʘʨʽʾ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ. eBFP ï ʮʝ ʧʽʜʩʠʩʪʝʤʘ ʷʜʨʘ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʠʩʘʪʠ ʥʝʚʝʣʠʢʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ 

ʙʫʜʫʪʴ ʟʘʧʫʱʝʥʽ ʷʜʨʦʤ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʜʽʾ. Python ï ʮʝ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʅʘ ʤʽʩʮʽ Python ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʰʽ ʤʦʚʠ. ʆʪʞʝ, Self-Healing ʤʝʨʝʞʘ 

ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʧʨʦʛʨʘʤʦʚʘʥʫ ʩʢʣʘʜʦʚʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. 

ʄʝʨʝʞʽ ʤʘʡʙʫʪʥʴʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʧʨʦʛʨʘʤʦʚʘʥʠʤʠ ʟ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʢʝʨʫʚʘʥʥʷʤ. ʉʘʤʘ 

ʤʝʨʝʞʘ ʻ ʜʠʥʘʤʽʯʥʦʶ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ï ʞʠʚʠʡ ʪʘ ʧʦʩʪʽʡʥʠʡ ʧʨʦʮʝʩ. ʆʩʢʽʣʴʢʠ ʢʦʞʥʘ ʤʝʨʝʞʘ ʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ, ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘʢʦʞ ʥʝ ʤʦʞʝ ʙʫʪʠ ʰʘʙʣʦʥʥʠʤ. ʅʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ 

ʥʘʚʠʯʢʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʛʥʫʯʢʦ ʧʦʻʜʥʫʚʘʪʠ Open Source ʧʨʦʜʫʢʪʠ ʟ 

ʧʨʦʧʨʽʻʪʘʨʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚʽʜ ʨʦʟʨʦʙʥʠʢʽʚ ʦʙʣʘʜʥʘʥʥʷ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʶ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʧʨʽʻʪʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜ ʨʦʟʨʦʙʥʠʢʽʚ. 

ʇʨʦʪʝ, ʧʨʠ ʨʦʙʦʪʽ ʟ ʧʦʜʽʙʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʠ ʽʥʞʝʥʝʨ ʧʨʘʮʶʻ ʟ ʧʝʚʥʠʤʠ ʘʙʩʪʨʘʢʮʽʷʤʠ, ʟʘ ʷʢʠʤʠ 

ʟʥʦʚʫ ʞ ʪʘʢʠ ʭʦʚʘʻʪʴʩʷ ʢʦʜ ï ʧʨʦʛʨʘʤʦʚʘʥʘ ʩʢʣʘʜʦʚʘ. ʇʦʜʽʙʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʤʘʛʘʶʪʴ ʧʦʚʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʦʙʣʘʜʥʘʥʥʷʤ: ʪʽʣʴʢʠ ʢʦʥʢʨʝʪʥʠʡ ʨʦʟʨʦʙʥʠʢ ʦʙʣʘʜʥʘʥʥʷ, ʪʽʣʴʢʠ ʥʘ ʢʦʥʢʨʝʪʥʠʭ 

ʧʨʦʰʠʚʢʘʭ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʩʢʣʘʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʤʝʨʝʞʫ ʧʦʚʥʽʩʪʶ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʣʠʰʝ 

ʦʜʥʦʛʦ ʨʦʟʨʦʙʥʠʢʘ, ʥʘʡʯʘʩʪʽʰʝ ʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʽʣʴʢʠ ʯʘʩʪʠʥʫ ʤʝʨʝʞʽ, 

ʘʙʦ ʥʝ ʧʨʘʮʶʚʘʪʠ ʚʟʘʛʘʣʽ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʂʆʈʇʆʈɸʊʀɺʅʆɻʆ 

ʇʈʀɿʅɸʏɽʅʅʗ ʅɸ ʆʉʅʆɺɯ ɿɸʉʆɹɯɺ PFSENSE ʊɸ MIKROTIK 

ʂʦʚʘʣʝʥʢʦ ʅ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 

ʄʝʪʘ ʨʦʙʦʪʠ - ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʨʽʚʥʷʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞ ʥʘ ʙʘʟʽ ʤʝʨʝʞʝʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ pfSense ʘʙʦ Mikrotik. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ -  ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʽʚ pfSense ʘʙʦ Mikrotik. 

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʨʝʞʥʠʭ ʨʽʰʝʥʴ ʪʘ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʠʩʪʝʤʠ. ʇʽʜʽʙʨʘʥʦ ʘʢʪʠʚʥʝ ʪʘ ʧʘʩʠʚʥʝ ʤʝʨʝʞʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʢʽʥʮʝʚʽ ʧʨʠʩʪʨʦʾ. ʇʨʦʚʝʜʝʥʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʤʝʨʝʞʽ. 

ʇʨʠ ʚʠʙʦʨʽ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʣʽʥʽʡ ʟʚôʷʟʢʫ ʧʨʠʡʥʷʪʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ ʙʫʜʫʪʴ ʢʘʙʝʣʽ ʢʘʪʝʛʦʨʽʾ Cat5, Cat5e ʪʘ Cat6. ʈʽʟʥʠʮ ̫ʤʽʞ ʢʘʙʝʣʷʤʠ Cat 5 ʽ 

Cat 5e ʥʘʩʪʫʧʥʘ, Cat 5e ʧʽʜʪʨʠʤʫʻ ʰʚʠʜʢʽʩʪʴ Ethernet, Fast Ethernet, ʽ Gigabit Ethernet, ʘ ʰʚʠʜʢʽʩʪʴ 

ʢʘʙʝʣʶ Cat 5 - ʪʽʣʴʢʠ Ethernet ʪʘ Fast Ethernet. 

ɿʘʛʘʣʴʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʢʘʙʝʣʷʤʠ Cat 5e ʽ Cat 6 ʧʦʣʷʛʘʻ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʘʯʽ. ʍʦʯʘ Cat 

5e ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʽʛʘʙʽʪʥʫ ʰʚʠʜʢʽʩʪʴ, Cat 6 ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯ ̔Gigabit 

Ethernet. ʂʨʽʤ ʪʦʛʦ, ʩʧʝʮʠʬʽʢʘʮʽʷ Cat 6 ʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʥʝ ʜʨʫʞʥʽ 

ʜʦ ʧʨʦʚʦʜʢʠ ʚʠʪʦʾ ʧʘʨʠ. ʇʨʦʪʝ, ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʴ ʢʘʙʝʣʴ Cat 5e ̔ ʜʝʘʣʴʥʽʰʠʡ ʽ ʢʨʘʱʠʡ, 

ʥʽʞ ʢʘʙʝʣʴ Cat 6: ʚʽʥ ʝʢʦʥʦʤʽʯʥʽʰʠʡ ʽ ʧʨʘʮʶʻ ʤʘʡʞʝ ʪʘʢ ʩʘʤʦ ʜʦʙʨʝ. 

ʆʪʞʝ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʙʫʣʦ ʦʙʨʘʥʦ ʢʘʙʝʣʴ ʚʠʪʦʾ ʧʘʨʠ Cat 5e F/UTP. 

ʇʨʠ ʧʽʜʙʦʨʽ ʤʝʨʝʞʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʝʨʰʦʶ ʩʧʨʘʚʦʶ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʤʝʨʝʞʝʚʽ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʘʜʞʝ ʩʘʤʝ ʚʦʥʠ ʙʫʜʫʪʴ ʦʙôʻʜʥʫʚʘʪʠ ʧʽʜʤʝʨʝʞʽ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʭʽʜ 

ʘʙʦʥʝʥʪʽʚ ʚ ɯʥʪʝʨʥʝʪ. 

MikroTik ʙʫʜʫʻ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ RouterOS, 

ʚʠʭʽʜʥʠʡ ʢʦʜ ʷʢʦʾ ʜʦʩʪʫʧʥʠʡ ʟʘ ʣʽʮʝʥʟʽʻʶ. ɹʫʜʴ-ʷʢʠʡ ʢʦʤʧ'ʶʪʝʨ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʙʘʟʽ 

ʧʣʘʪʬʦʨʤʠ RouterOS ʽ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʶ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. ʂʦʤʧʘʥʽʷ ʧʨʦʧʦʥʫʻ ʥʘ ʾʾ ʙʘʟʽ 

ʨʽʝhʥʥʷ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡʢʠ ʦʙʣʘʜʥʘʥʥʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ RouterBOARD, ʧʨʠʩʪʨʦʾ ʤʝʨʝʞʝʚʦʾ 

ʢʦʤʫʪʘʮʽʾ SWOS ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɺ ʨʦʙʦʪʽ ʙʫʜʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʤʝʨʝʞʘ ʜʣʷ ʤʘʣʦʛʦ ʦʬʽʩʫ, ʘ ʦʪʞʝ ʤʦʞʥʘ ʦʙʨʘʪʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʟ ʩʝʨʝʜʥʽʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʠʙʽʨ ʚʠʧʘʚ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ RB3011UiAS-RM 

[1]. 

PfSense - ʜʠʩʪʨʠʙʫʪʠʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʽʞʤʝʨʝʞʝʚʦʛʦ ʝʢʨʘʥʘ/ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ, ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ FreeBSD. PfSense ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧ'ʶʪʝʨ, ʚʽʜʦʤʠʡ ʩʚʦʻʶ 

ʥʘʜʽʡʥʽʩʪʶ ʽ ʧʨʦʧʦʥʫʻ ʬʫʥʢʮʽʾ, ʷʢʽ ʯʘʩʪʦ ʤʦʞʥʘ ʟʥʘʡʪʠ ʪʽʣʴʢʠ ʚ ʜʦʨʦʛʠʭ ʢʦʤʝʨʮʽʡʥʠʭ 

ʤʽʞʤʝʨʝʞʝʚʠʭ ʝʢʨʘʥʘʭ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʯʝʨʝʟ web-ʽʥʪʝʨʬʝʡʩ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʙʝʟ ʟʥʘʥʴ ʙʘʟʦʚʦʾ ʩʠʩʪʝʤʠ FreeBSD. ʄʝʨʝʞʝʚʽ ʧʨʠʩʪʨʦʾ ʟ pfSense ʟʘʟʚʠʯʘʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʧʝʨʠʤʝʪʨʦʚʽ ʙʨʘʥʜʤʘʫʝʨʽʚ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʩʝʨʚʝʨʽʚ DHCP/DNS, ʽ ʚ 

ʪʝʭʥʦʣʦʛʽʾ VPN. 

ʗʢʱʦ ʫ ʚʠʧʘʜʢʫ ʟ Mikrotik  ʙʫʣʦ ʦʙʨʘʥʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʪʦ ʧʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ Pfsense 

ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʇʂ ʷʢʠʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ. ʇʂ ʧʦʚʠʥʝʥ ʦʙʠʨʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʯʽʢʫʚʘʥʦʾ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʆʩʢʽʣʴʢʠ ʦʙʦʚôʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ ʚʠʩʪʫʧʘʻ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ 1 ɻʙʽʪ/ʩ, ʪʦ ʽʩʥʫʻ 

ʧʦʪʨʝʙʘ ʧʽʜʽʙʨʘʪʠ ʇʂ ʩʘʤʝ ʟ ʯʘʩʪʦʪʦʶ ʧʨʦʮʝʩʦʨʘ 3000 ʄɻʮ ʪʘ ʆɿʇ 2 ɻɹ. 

ɸ ʦʪʞʝ, ʙʫʚ ʦʙʨʘʥʠʡ ʇʂ ʟ ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

- ʧʨʦʮʝʩʦʨ - Intel Core i5 6500 4x3.6 GHz; 

- ʦʙôʻʤ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ï 4 ɻʙ; 

- ʬʽʟʠʯʥʘ ʧʘʤôʷʪʴ - SSD ʥʘ 120 ɻʙ [3]. 



140 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʦʪʨʽʙʥʦ ʧʽʜʽʙʨʘʪʠ ʢʦʤʫʪʘʪʦʨʠ. ɼʣʷ ʨʦʙʦʪʠ ʜʦʩʪʘʪʥʴʦ L2-ʢʦʤʫʪʘʪʦʨʽʚ.  

ɼʣʷ ʟʘʜʘʯ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ ʨʦʙʦʪʽ ʽʜʝʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʙʫʜʝ Cisco Catalyst 2960L [2]. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʦʪʨʽʙʥʦ ʩʝʨʚʝʨ, ʢʦʪʨʠʡ ʙʫʜʝ ʚʠʩʪʫʧʘʪʠ ʚ ʨʦʣʽ ʩʝʨʚʝʨʘ ʟ ʨʦʣʣʶ Active 

Directory ʟ ʧʦʜʘʣʴʰʠʤ ʤʦʞʣʠʚʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʨʦʣʝʡ ʥʘ ʩʝʨʚʝʨʽ. ʅʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ 
ʤʘʣʦʛʦ ʦʬʽʩʫ ʙʫʜʝ Supermicro SYS-1029U-TR25M. 

ʊʘʢʦʞ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʦʬʽʩʥʽ ʇʂ ʜʣʷ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʥʠʤʠ. ɺʠʙʽʨ ʦʜʨʘʟʫ ʚʠʧʘʚ ʥʘ 

ʇʂ Cobra Optimal, ʚʽʥ ʤʘʻ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʧʨʦʮʝʩʦʨ - Intel Core i3-10100; 

- ʆʙʩʷʛ ʆɿʇ ï 8 ɻʙ; 

- ʇʦʨʪʠ - 1 x USB 3.0, 2 x USB 2.0, 2 ʭ Audio; 

- ʌʽʟʠʯʥʘ ʧʘʤôʷʪʴ ï SSD ʥʘ 240 ɻʙ; 

- ʇʦʪʫʞʥʽʩʪʴ ɹɾ ï 450 ɺʪ. 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʦʙʣʘʜʥʘʥʥʷ ʙʫʜʝ ʧʨʦʻʢʪʫʚʘʪʠʩʷ ʤʝʨʝʞʘ ʜʣʷ ʤʘʣʦʛʦ ʦʬʽʩʫ. ɺ ʤʝʨʝʞʽ 

ʛʦʣʦʚʥʦʛʦ ʦʬʽʩʫ ʙʫʜʝ ʦʜʠʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʜʚʘ ʢʦʤʫʪʘʪʦʨʠ (ʦʜʠʥ ʮʝʥʪʨʘʣʴʥʠʡ ʽ ʜʨʫʛʠʡ 

ʨʦʟʧʦʜʽʣʴʯʠʡ), ʦʜʥʘ ʢʦʤʫʪʘʮʽʡʥʘ ʧʘʥʝʣʴ ʪʘ 6 ʢʣʽʻʥʪʩʴʢʠʭ ʇʂ. ɺ ʤʝʨʝʞʽ ʽʥʰʦʛʦ ʦʬʽʩʫ, ʷʢʠʡ ʙʫʜʝ 

ʟôʻʜʥʘʥʠʡ ʟ ʦʩʥʦʚʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ VPN ʙʫʜʝ ʚʩʝ ʪʘʢ ʞʝ ʩʘʤʦ, ʘʣʝ ʢʣʽʻʥʪʩʴʢʠʭ ʇʂ 

ʙʫʜʝ 2. 

ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʟ VLAN  ʧʦʜʘʥʘ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ VLAN ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʤʝʨʝʞʽ 

ɺ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʦ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ eve-ng ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ, 

ʥʘʣʘʰʪʦʚʘʥʦ ʤʝʨʝʞʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʩʦʙʽʚ pfSense ʪʘ Mikrotik. 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. MikroTik  Routers and Wireless. URL: https://mikrotik.com/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 10.10.2023) 

2. Network Switches ï Cisco. URL: 

https://www.cisco.com/site/us/en/products/networking/switches/index.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 

12.10.2023)  

3. pfSense&reg; - World's Most Trusted Open Source Firewall. URL: https://www.pfsense.org/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 10.10.2023)  
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.75 

ʈʆɿʈʆɹʂɸ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɯʅɾɽʅɽʈʅʀʄʀ 

ʂʆʄʋʅɯʂɸʎɯʗʄʀ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ɸʃɻʆʈʀʊʄɯɺ 

ʂʨʠʞʘʥʽʚʩʴʢʠʡ ʄ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʘ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʜʣʷ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʘʣʛʦʨʠʪʤʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʜʘʥʦʾ ʩʭʝʤʠ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ 

ʚʢʨʘʡ ʚʘʞʣʠʚʘ ʪʦʤʫ ʱʦ ʽʥʞʝʥʝʨʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʞʠʪʪʷ ʪʘ ʙʽʟʥʝʩʫ. ʈʦʟʨʦʙʢʘ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʚʠʤʘʛʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʪʘʢʦʞ ʤʦʞʥʘ ʜʦʜʘʪʠ ʱʦ ʋʢʨʘʾʥʘ ʤʘʻ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʦʤʧʘʥʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʧʦʩʣʫʛʠ ʧʦʚôʷʟʘʥʽ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʜʘʥʠʭ ʩʠʩʪʝʤ. 

ʆʜʠʥ ʽʟ ʛʦʣʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ - ʮʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʘʥʘʣʽʪʠʢʘ 

ʜʘʥʠʭ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫʪʦʯʥʠʪʠ ʧʨʦʛʥʦʟʠ ʪʘ ʨʦʙʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʝʥʝʨʥʠʤʠ 

ʢʦʤʫʥʽʢʘʮʽʷʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʚʽʜ ʨʽʟʥʠʭ ʟʘʛʨʦʟ, ʘ ʪʘʢʦʞ ʥʘʜʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʩʽʤʘ ʩʠʩʪʝʤʘʤʠ ʙʫʜʠʥʢʫ 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ. 

ʉʝʨʝʜ ʥʠʭ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 

1. ɼʘʪʯʠʢʠ: ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʨʫʭʫ, ʚʠʷʚʣʝʥʥʷ ʜʠʤʫ, ʛʘʟʫ ʪʘ ʽʥʰʠʭ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ 
ʬʘʢʪʦʨʽʚ, ʪʘʢʦʞ ʜʘʪʯʠʢʠ ʷʢʽ ʙʫʜʫʪʴ ʢʝʨʫʚʘʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʚʦʜʠ. ʎʽ ʜʘʪʯʠʢʠ 

ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʛʦʣʦʚʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠʤʫʪʴ ʟʘ ʟʤʽʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʠʤʽʱʝʥʥʷ. 

2. ɺʽʜʝʦʢʘʤʝʨʠ: ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʜʽʡ ʚ ʧʨʠʤʽʱʝʥʥʽ ʪʘ ʥʘ ʧʨʠʣʝʛʣʽʡ ʪʝʨʠʪʦʨʽʾ. ʂʘʤʝʨʠ 
ʪʘʢʦʞ ʙʫʜʫʪʴ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʛʦʣʦʚʥʫ ʩʠʩʪʝʤʫ ʪʘ ʟʘʧʠʩʫʚʘʪʠʤʫʪʴ ʚʽʜʝʦʟʘʧʠʩʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ. 

3. ʄʽʢʨʦʢʦʥʪʨʦʣʝʨʠ: ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʜʘʪʯʠʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʩʠʩʪʝʤʠ. 

4. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʝʨʫʚʘʥʥʷ 
ʩʠʩʪʝʤʦʶ. 

5. ʂʦʤʧ'ʶʪʝʨʥʽ ʤʝʨʝʞʽ: ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʩʽʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʪʘ ʜʣʷ 
ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʥʝʾ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ. ʎʽ ʤʝʨʝʞʽ ʜʦʟʚʦʣʷʪʴ ʚʽʜʜʘʣʝʥʦ ʢʝʨʫʚʘʪʠ 

ʩʠʩʪʝʤʦʶ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʦʜʽʾ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʠʤʽʱʝʥʥʽ. 

6. ɹʝʟʜʨʦʪʦʚʽ ʪʝʭʥʦʣʦʛʽʾ: ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 

ʤʦʙʽʣʴʥʦʩʪʽ. 

7. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʜʦʩʪʫʧʫ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ 

ʩʚʽʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʠʪʴ ʙʝʟʧʝʯʥʝ ʽ ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, 

ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʚʪʨʘʪʠ. 

ʋ ʨʦʙʦʪʽ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʫ ʪʘ ʥʘʜʽʡʥʫ ʢʦʤʧ'ʶʪʝʨʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʙʫʜʝ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʡʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʅʘʨʘʟʽ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʚʩʽʭ ʘʩʧʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʩʠʩʪʝʤʦʶ ʦʭʦʨʦʥʠ. ʊʘʢʦʞ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʰʫʢʦʚʽ ʨʦʙʦʪʠ ʪʘ ʧʦʰʫʢ ʩʭʝʤ-ʧʨʠʢʣʘʜʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʦʞ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʝʨʰʘ 

ʢʦʥʮʝʧʪ-ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ. 

ʆʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʧʦʚʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ, 

ʨʦʟʨʦʙʣʝʥʫ ʫ ʜʦʜʘʪʢʫ Cisco Packet Tracer ʘʣʝ ʜʘʥʘ ʩʭʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʪʽʣʴʢʠ ʦʭʦʨʦʥʥʫ ʯʘʩʪʠʥʫ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʩʠʩʪʝʤʠ. ʎʷ ʩʭʝʤʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʘʪʯʠʢʠ ʨʫʭʫ, ʣʘʟʝʨʥʽ ʜʘʪʯʠʢʠ, ʚʽʜʝʦʢʘʤʝʨʠ, ʩʠʩʪʝʤʫ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʝ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ. 

ʊʘʢʦʞ ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʨʦʟʨʦʙʣʷʣʘʩʷ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, 

ʷʢʫ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʷʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʤʘʨʪʬʦʥʘ, ʪʘʢ ʽ ʟ ʨʦʙʦʯʦʾ ʩʪʘʥʮʽʾ, ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ 

ʩʝʨʚʝʨʘ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʦʤʘʰʥʽʡ ʰʣʶʟ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʙʫʜʠʥʢʫ. ʋ ʧʨʦʝʢʪʽ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʩʠʩʪʝʤʫ ʜʦʩʪʫʧʫ ʚ ʙʫʜʠʥʦʢ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʩʢʘʥʝʨʘ ʪʘ RFID-ʢʘʨʪʢʠ. ɼʝʪʘʣʴʥʘ ʩʭʝʤʘ ʮʴʦʛʦ ʧʨʦʝʢʪʫ ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ 

ɼʘʥʘ ʩʭʝʤʘ ʧʦʚʥʽʩʪʶ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽ ʧʦʪʨʝʙʠ ʩʠʩʪʝʤ ʦʭʦʨʦʥʥʦʾ ʙʝʟʧʝʢʠ, ʘʣʝ ʚ ʥʽʡ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʥʝ ʚʠʩʪʘʯʘʻ ʩʠʩʪʝʤ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʢʦʨʠʩʪʫʚʘʯʽ ʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʧʣʘʥʫʻʪʴʩʷ ʜʦʜʘʪʠ ʜʘʥʽ ʩʠʩʪʝʤʠ ʜʦ ʩʭʝʤʠ ʥʘ ʨʠʩʫʥʢʫ ʦʜʠʥ. 

ɯ ʥʘ ʟʘʚʝʨʰʝʥʥʷ ʤʦʞʥʘ ʧʽʜʩʫʤʫʚʘʪʠ ʱʦ ʨʦʟʨʦʙʢʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʻ ʚʘʞʣʠʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʝʢʪʽʚ. ɯʥʪʝʛʨʘʮʽʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, ʩʧʨʠʷʶʯʠ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ 

ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

 

Cʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Cisco IOT [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // Cisco Systems, Inc.. ï 2023. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html#~for-partners. 

2. Packet Tracer 7.x - Internet of Things tutorials [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // 

PacketTracerNetwork. ï 2016. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.packettracernetwork.com/internet-of-things/. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.75 

ʄʆɼɽʃɯ ʈʆɿʐʀʈɽʅʅʗ ʌʋʅʂʎɯʆʅɸʃʔʅʆʉʊɯ  ʉʀʉʊɽʄ ʄʆʅɯʊʆʈʀʅɻʋ 

ʂʆʄʇ'ʖʊɽʈʅʀʍ ʄɽʈɽɾ 

ʂʫʟʥʶʢ ʂ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ. 

 

ʄʦʥʽʪʦʨʠʥʛ ʂʄ ï ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʤʝʨʝʞʝʚʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʪʘ ʤʝʨʝʞʝʚʦ ʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ, 

ʧʦʪʨʝʙʫʶʪʴ ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʥʫ ʬʽʟʠʯʥʠʭ ʽ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʦʨʛʘʥʽʟʘʮʽʾ.  

ʇʨʠ ʨʦʟʛʦʨʪʘʥʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ 

ʧʘʨʘʤʝʪʨʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʤʝʨʝʞʽ; ʧʝʨʝʜʙʘʯʝʥʥʷ ʦʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʾ 

ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʨʦʟʛʦʨʪʘʥʥʷ; ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʽ; 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʝʨʚʽʩʫ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʢʣʶʯʦʚʽ ʬʫʥʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʟʘʩʦʙʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʽ, ʘ ʩʘʤʝ: ʜʝʪʘʣʽʟʦʚʘʥʘ ʘʥʘʣʽʪʠʢʘ, ʩʫʤʽʩʥʽʩʪʴ, ʨʝʞʠʤʠ ʧʝʨʝʛʣʷʜʫ, ʩʧʦʚʽʱʝʥʥʷ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʪʘ ʽʥʪʝʨʬʝʡʩʫ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʨʦʙʦʪʠ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ ʫ 

ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨʘ ʪʘ ʧʦʪʨʝʙʦʶ ʢʦʨʝʢʪʥʦʛʦ ʩʚʦʻʯʘʩʥʦʛʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʟʤʽʥ ʩʪʘʥʽʚ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʦʤʧôʶʪʝʨʥ ̔ʤʝʨʝʞ.̔  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʩʦʙʠ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʘʻʪʴʩʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʣʘʛʦʜʞʝʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ.  

ʄʝʪʦ  ʁ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʟʘʩʦʙʽʚ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʦʪʨʝʙ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʨʽʰʝʥʽ ʪʘʢʽ ʟʘʜʘʯʽ: 

- ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽ ʾʘʥʘʣʽʟʫ ʩʪʘʥʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ; 

- ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʂʄ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʂʄ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʠʢ ʪʘ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʂʄ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʂʄ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʤʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʟʘʩʦʙʠ 

ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʧʦʢʘʟʥʠʢʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʂʄ. 

ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʂʄ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ Zabbix, Cacti, OpenNMS ʪʘ Checkmk.  

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʽʣʴʢʦʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʚʥʠʪʠ ʘʙʦ ʞ ʨʝʟʝʨʚʫʚʘʪʠ ʦʜʥʝ ʦʜʥʦʛʦ. ʇʨʦʪʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤ ʚʠʢʣʠʢʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ 

ʤʦʥʽʪʦʨʠʥʛʦʤ.  

ʇʨʦʙʣʝʤʘ ʥʘʜʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ ʭʦʩʪʽʚ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ  ʚʠʨʽʰʫʚʘʣʘʩʷ ʫʨʽʟʘʥʥʷʤ ʦʜʥʽʻʾ ʟ ʩʠʩʪʝʤ, ʟʘ 

ʫʤʦʚʠ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʽʥʰʦʾ. ʊʘʢ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʢʦʤʫʪʘʪʦʨʘ ʜʨʫʛʦʛʦ 

ʤʝʨʝʞʝʚʦʛʦ ʨʽʚʥʷ Eltex-MES2428 ʜʦ Zabbix ʚʠʢʦʥʘʥʦ ʽʥʪʝʛʨʘʮʽʶ ʩʠʩʪʝʤʠ Grafana, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʫʚʘʪʠ ʟʙʽʨ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ Cacti. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʠʭ 

ʜʽʡ ʚʠʧʘʜʢʠ ʚʽʜʤʦʚʠ ʫ ʨʦʙʦʪʽ ʢʦʤʫʪʘʪʦʨʘ ʟʤʝʥʰʠʣʠʩʷ ʟʘ ʯʘʩʪʦʪʦʶ ʫʜʚʽʯʽ, ʧʨʦʪʝ ʥʝ ʧʨʠʧʠʥʠʣʠʩʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʢʝʪʽʚ ʪʠʧʫ broadcast ʥʘ ʩʘʤʦʤʫ ʢʦʤʫʪʘʪʦʨʽ 

ʚʠʨʽʰʠʣʦ ʦʩʪʘʪʦʯʥʦ ʧʨʦʙʣʝʤʫ. 

ʊʘʢʦʞ ʩʧʨʠʯʠʥʝʥʥʷ ʥʘʜʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ ʪʝʨʤʽʥʘʣʫ ʦʧʪʠʯʥʦʾ ʣʽʥʽʾ 

ʚʝʥʜʦʨʘ BDCʆM ʧʨʠʟʚʦʜʠʚ ʜʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ 
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ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟ ʘʢʪʠʚʦʚʘʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʧʦʤʦʛʣʦ ʣʦʢʘʣʽʟʫʚʘʪʠ ʥʘʜʤʽʨʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʧʘʨʘʪʥʽ ʩʢʣʘʜʦʚʽ ʪʝʨʤʽʥʘʣʫ, ʟʦʢʨʝʤʘ ʧʽʢʦʚʽ ʟʨʦʩʪʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ. ɺʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʙʫʣʦ 

ʨʝʘʣʽʟʦʚʘʥʝ ʥʘ ʧʦʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʘʩʧʝʢʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʪʫʩʫ ʤʝʨʝʞʽ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ   Zabbix. ɼʘʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʟʙʽʣʴʰʠʪʠ ʽʥʪʝʨʚʘʣ 

ʯʘʩʫ ʦʧʠʪʫʚʘʥʥʷ ʫ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ 

ʥʘ ʭʦʩʪ, ʪʠʤ ʩʘʤʠʤ ʟʥʠʟʠʣʦʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʦʨʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʂʨʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʨʦʟʰʠʨʝʥʴ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʛʣʷʜ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʘʢʝʪʽʚ ʟ 

ʨʦʟʰʠʨʝʥʥʷʤʠ. 

ʈʦʟʚʠʪʦʢ ʤʝʪʦʜʦʣʦʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʂʄ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʧʽʜʚʠʱʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʻ ʥʝ ʣʠʰʝ ʧʨʘʢʪʠʯʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ, ʘ ʡ ʧʝʨʩʧʝʢʪʠʚʦʶ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʻʢʪʫ. 
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ʋɼʂ 004.65 

ʈʆɿʈʆɹʃɽʅʅʗ ʄɽʊɽʆʈʆʃʆɻɯʏʅʆɰ ʉʊɸʅʎɯɰ ɿ ɹɽɿɼʈʆʊʆɺʀʄ 

ʇɯɼʂʃʖʏɽʅʅʗʄ ʅɸ ɹɸɿɯ ʄɯʂʈʆʂʆʅʊʈʆʃɽʈʋ ARDUINO 

ʂʫʣʽʥʽʯʝʥʢʦ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ɺ. 

 

ʄʝʪʝʦʩʪʘʥʮʽʾ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʛʦʜʦʶ ʪʘ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɺʦʥʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʙʠʨʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʘʪʤʦʩʬʝʨʥʽ ʷʚʠʱʘ ʪʘ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʾʾ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʝʦʩʪʘʥʮʽʡ 

ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʧʝʨʝʜʙʘʯʝʥʥʷʤ ʧʦʛʦʜʠ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʚʢʣʶʯʘʻ 

ʙʘʛʘʪʦ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ, ʪʘʢʽ ʷʢ ʘʛʨʦʢʣʽʤʘʪʠʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʤʦʥʽʪʦʨʠʥʛ ʢʣʽʤʘʪʫ ʪʘ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʝʦʩʪʘʥʮʽʡ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʽʟʥʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ, ʚʢʣʶʯʘʶʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤ ʚʽʪʨʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ. 

ʆʜʥʘʢ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʤʝʪʝʦʩʪʘʥʮʽʾ ʪʘ ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʚʠʤʽʨʷʥʦ ʙʘʛʘʪʦ 

ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʄʦʨʩʴʢʽ ʤʝʪʝʦʩʪʘʥʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ʤʦʨʷ, ʚʠʩʦʪʠ ʭʚʠʣʴ ʪʘ ʾʭʥʴʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʙʝʟʧʝʢʠ 

ʤʦʨʝʧʣʘʚʮʽʚ ʪʘ ʨʠʙʦʣʦʚʽʚ. ɺʘʞʣʠʚʽ ʜʘʥʽ ʚʠʤʽʨʶʶʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʘʛʨʦʢʣʽʤʘʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʚʢʣʶʯʘʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ˇʨʫʥʪʫ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʪʘ ʚʨʦʞʘʾ. 

ʆʜʥʘʢ, ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʧʦʙʫʪʦʚʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʦʙʤʝʞʝʥʽ ʚ ʟʜʘʪʥʦʩʪʽ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʠʩʢʫ, ʽ 

ʥʝ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʪʘʢʽ ʷʢ ʢʦʥʮʝʥʪʨʘʮʽʷ CO2, ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʘʙʦ ʽʥʰʽ ʚʘʞʣʠʚʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʪʘ ʢʦʤʬʦʨʪʫ ʣʶʜʠʥʠ. 

ʋ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʘʢʝʪ ʩʠʩʪʝʤʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʷʢʘ ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ ʥʝ ʪʽʣʴʢʠ ʩʪʘʥʜʘʨʪʥʽ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʠʩʢʫ, 

ʘʣʝ ʪʘʢʦʞ ʤʦʜʫʣʴ ʜʘʪʯʠʢʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ʎʝ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʫ ʩʚʦʻʤʫ ʦʪʦʯʝʥʥʽ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʪʘ ʟʜʦʨʦʚ'ʷ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʞʠʪʣʦʚʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ, ʦʬʽʩʘʭ, ʰʢʦʣʘʭ ʪʘ ʽʥʰʠʭ ʤʽʩʮʷʭ, ʜʝ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚʘʞʣʠʚʘ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʯʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʤʘʛʘʪʠ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʨʽʚʝʥʴ CO2, ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʨʦʙʦʪʠ. ʊʘʢʠʡ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʛʘʣʫʟʽ ʤʝʪʝʦʩʪʘʥʮʽʡ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʶʚʘʪʠ ʾʭʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʢʦʨʠʩʪʴ ʜʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʫ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʝʦʩʪʘʥʮʽʡ: 

1. ɼʦʨʦʞʥʽ. ʂʨʽʤ ʟʚʠʯʘʡʥʠʭ ʜʘʪʯʠʢʽʚ ʧʦʚʽʪʨʷ, ʪʠʩʢʫ, ʚʦʣʦʛʦʩʪʽ ʽ ʪ.ʧ., ʫ ʜʦʨʦʞʥʽʭ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘ ʛʣʠʙʠʥʽ 30 ʩʤ (ʧʽʜ ʧʦʢʨʠʪʪʷʤ), ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʝʨ ʽ GPRS ʤʦʜʫʣʴ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʮʝʥʪʨʠ. ɼʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʚʦʜʽʾʚ ʧʨʦ ʧʦʛʦʜʥʫ ʦʙʩʪʘʥʦʚʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘʙʣʦ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʦʚʝʨʭʥʽ ʡ ʧʦʚʽʪʨʷ. ʊʘʢ ʩʘʤʦ ʤʦʞʫʪʴ ʥʘ ʪʘʙʣʦ ʟ'ʷʚʣʷʪʠʩʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ (çʤʦʢʨʘ ʜʦʨʦʛʘè, çʙʽʯʥʠʡ ʚʽʪʝʨè ʪʦʱʦ). 

2. ʃʽʩʦʚʽ. ʃʽʩʦʚʽ ʤʝʪʝʦʩʪʘʥʮʽʾ ʩʣʫʞʘʪʴ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. 

ʅʘʡʯʘʩʪʽʰʝ ʪʘʢʽ ʤʝʪʝʦʩʪʘʥʮʽʾ ʧʨʘʮʶʶʪʴ ʚʽʜ ʘʢʫʤʫʣʷʪʦʨʽʚ. ʉʪʘʥʮʽʾ ʟʙʠʨʘʶʪʴ ʢʣʽʤʘʪʠʯʥʽ ʜʘʥʽ, ʪʘʢʽ 

ʷʢ ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʘ, ˇʨʫʥʪʫ ʡ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʚʠʩʦʪʥʦʩʪʽ ʣʽʩʽʚ. ɼʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ 

ʡ ʤʦʜʝʣʶʻʪʴʩʷ ʢʘʨʪʘ ʧʦʞʝʞʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʣʝʛʰʝ ʚʧʦʨʘʪʠʩʷ ʧʦʞʝʞʥʠʤ ʟ 

ʤʦʞʣʠʚʠʤ ʟʘʡʤʘʥʥʷʤ, ʘʙʦ ʟʘʧʦʙʽʛʪʠ ʧʦʰʠʨʝʥʥʶ ʧʦʞʝʞʽ. 

3. ɻʽʜʨʦʣʦʛʽʯʥʽ. ɻʽʜʨʦʣʦʛʽʯʥʽ ʤʝʪʝʦʩʪʘʥʮʽʾ ʚʝʜʫʪʴ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʡ ʛʽʜʨʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʜ ʩʪʘʥʦʤ ʧʦʛʦʜʠ ʦʢʝʘʥʽʚ, ʤʦʨʽʚ, ʨʽʯʦʢ, ʦʟʝʨ ʽ ʙʦʣʽʪ. ʊʘʢʽ ʤʝʪʝʦʩʪʘʥʮʽʾ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʤʘʪʝʨʠʢʘʭ, ʥʘ ʤʦʨʩʴʢʠʭ ʧʣʘʚʘʶʯʠʭ ʩʪʘʥʮʽʷʭ, ʘ ʪʘʢʦʞ ʽʩʥʫʶʪʴ ʨʽʯʢʦʚʽ, ʦʟʝʨʥʽ 

ʡ ʙʦʣʦʪʥʽ ʩʪʘʥʮʽʾ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 
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4. ʇʦʙʫʪʦʚʽ (ʜʦʤʘʰʥʽ). ɿ'ʷʚʠʣʠʩʷ ʥʘ ʨʠʥʢʫ ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ. ʈʦʜʦʥʘʯʘʣʴʥʠʢʘʤʠ 

ʧʦʙʫʪʦʚʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʻ ʟʚʠʯʘʡʥʽ ʙʘʨʦʤʝʪʨʠ. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʜʦʤʘʰʥʴʦʾ ʤʝʪʝʦʩʪʘʥʮʽʾ ʩʭʦʞʘ 

ʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʶ ʩʪʘʥʮʽʻʶ, ʪʽʣʴʢʠ ʦʙʨʦʙʣʷʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʜʘʥʠʭ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʽʟ ʦʜʥʦʛʦ 

ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʜʘʪʯʠʢʽʚ, ʫʩʪʘʥʦʚʣʶʚʘʥʠʭ ʟʘ ʚʽʢʥʦʤ ʽ ʚ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɼʦʤʘʰʥʽ ʤʝʪʝʦʩʪʘʥʮʽʾ 

ʧʦʢʘʟʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʟʘ ʧʨʠʤʽʱʝʥʥʷʤ, ʚʠʤʽʨʶʶʪʴ ʚʦʣʦʛʽʩʪʴ, 

ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʽ ʚʠʭʦʜʷʯʠ ʟ ʦʙʨʦʙʢʠ ʧʨʦʮʝʩʦʨʦʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʬʦʨʤʫʶʪʴ ʧʨʦʛʥʦʟ ʧʦʛʦʜʠ 

ʥʘ ʜʦʙʫ. ʇʨʘʮʶʶʪʴ, ʷʢ ʚʽʜ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ, ʪʘʢ ʽ ʚʽʜ ʟʤʽʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʝʪʝʦʨʦʣʦʛʽʯʥʘ ʩʪʘʥʮʽʷ ñɽʥʮʠʢʣʦʧʝʜʽʷò. URL: http://bse.sci-

lib.com/article075978.html 

2. ɯʩʪʦʨʽʷ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ. URL: http://cgo-sreznevskyi.kyiv.ua/uk/pro-

tsho/struktura/22-stantsiyi 

http://bse.sci-lib.com/article075978.html
http://bse.sci-lib.com/article075978.html
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ʋɼʂ 004.445.2 

ʇɯɼɺʀʑɽʅʅʗ ʐɺʀɼʂʆɼɯɰ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ 

ʇʆʂɸɿʅʀʂɯɺ ʇʈʆʎɽʉʋ ɺʀɻʆʊʆɺʃɽʅʅʗ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ 

ʇʈʆɼʋʂʎɯɰ ʅɸ ʆʉʅʆɺɯ ɿɸʉʆɹɯɺ REACT ʊɸ ANGULAR  

ʃʠʩʝʥʢʦ ɼ.ɸ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 

ɺ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ 

ʚʝʙ-ʨʦʟʨʦʙʢʠ, ʰʚʠʜʢʦʜʽʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʭʦʜʷʪʴ ʥʘ ʧʝʨʝʜʦʚʫ. 

ɺʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʚʠʤʘʛʘʻ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ 

ʜʣʷ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ. 

ʆʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʩʫʯʘʩʥʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ - ʮʝ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʙʝʟ ʟʘʪʨʠʤʦʢ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʧʝʮʠʬʽʢʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʙʣʽʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʧʦʪʨʝʙʫ ʚ ʰʚʠʜʢʽʩʥʦʤʫ 

ʚʽʜʛʫʢʫ ʩʠʩʪʝʤʠ ʽ ʥʘʜʽʡʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ. 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʚʠʙʨʘʥʦ ʜʚʘ ʦʩʥʦʚʥʠʭ ʬʨʝʡʤʚʦʨʢʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʽʚ: React ʪʘ Angular. ɯʩʥʫʶʯʠʡ ʜʦʜʘʪʦʢ, ʩʪʚʦʨʝʥʠʡ ʥʘ Angular ʽ ʤʽʩʪʷʱʠʡ ʪʘʙʣʠʮʽ ʪʘ 

ʟʦʙʨʘʞʝʥʥʷ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʷʢ ʚʠʭʽʜʥʠʡ ʧʫʥʢʪ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ. 

Jest, ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ JavaScript ʢʦʜʫ, ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʦʭ ʚʝʨʩʽʡ ʜʦʜʘʪʢʫ. ɺʽʥ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʷʢ 

ʶʥʽʪ-ʪʝʩʪʫʚʘʥʥʷ, ʪʘʢ ʽ ʙʽʣʴʰ ʰʠʨʦʢʽ ʽʥʪʝʛʨʘʮʽʡʥʽ ʪʝʩʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ Jest ʟʘʙʝʟʧʝʯʠʣʦ ʥʘʤ 

ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ ʜʦʜʘʪʢʫ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʩʪʘʥʘʤʠ ʚ React-ʚʝʨʩʽʾ ʙʫʣʦ ʦʙʨʘʥʦ MobX. ʎʝ ʧʦʪʫʞʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʢʪʠʚʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʦʜʽʻʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʻʶ. 

 ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ 

Rows ms Iteration ms Rows ms Iteration ms

1 33 1 26 1 34 1 26

10 46 10 29 10 50 10 30

100 129 50 37 100 135 50 37

200 208 100 46 200 229 100 48

400 325 200 65 400 343 200 69

800 566 500 99 800 601 500 107

1600 805 1000 163 1600 884 1000 176

React Angular

Tables Images Tables Images

 
 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʩʪʫʧʥʝ: 

ῐ ʚʩʝʨʝʜʠʥʽ ʤʝʥʰʠʭ ʪʘʙʣʠʮʴ (ʜʦ 100 ʨʷʜʢʽʚ) ʦʙʠʜʚʘ ʬʨʝʡʤʚʦʨʢʠ ʧʦʢʘʟʘʣʠ ʩʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ, 
ʧʨʦʪʝ React ʚʠʷʚʠʚʩʷ ʪʨʦʭʠ ʰʚʠʜʰʠʤ; 

ῐ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʦʙʩʷʛʫ ʪʘʙʣʠʮʴ ʜʦ 1600 ʨʷʜʢʽʚ, React ʜʝʤʦʥʩʪʨʫʚʘʚ ʩʪʘʙʽʣʴʥʽʰʝ ʪʘ ʰʚʠʜʰʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ; 

ῐ ʦɦ ʩʪʦʩʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʴ, React ʪʘʢʦʞ ʧʦʢʘʟʘʚ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʜʽʾ; 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩʫʥʦʢ 1 ï ʐʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘʙʣʠʮʴ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʐʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ 

 

ɺ ʩʝʨʝʜʥʴʦʤʫ, ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ React ʧʦʢʨʘʱʠʚ 

ʰʚʠʜʢʦʜʽʶ ʩʠʩʪʝʤʠ ʥʘ 5-10% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ Angular ʜʣʷ ʪʘʙʣʠʮʴ ʽ ʥʘ 4-8% ʜʣʷ ʟʦʙʨʘʞʝʥʴ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʰʚʠʜʢʦʜʽʾ ʜʦʜʘʪʢʽʚ, ʩʪʚʦʨʝʥʠʭ ʥʘ React ʪʘ Angular, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʝʨʝʚʘʛʠ React ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ MobX. ɿʦʢʨʝʤʘ, ʧʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ React 

ʚʠʷʚʠʚʩʷ ʥʘ 4-10% ʰʚʠʜʰʠʤ, ʱʦ ʻ ʩʫʪʪʻʚʦʶ ʨʽʟʥʠʮʝʶ ʫ ʚʽʜʛʫʢʫ ʩʠʩʪʝʤʠ ʜʣʷ ʢʽʥʮʝʚʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. reactjs.org [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çReact ï A JavaScript library for building user 

interfacesè - ʈʝʞʠʤ ʜʦʩʪʫʧʫ : https://reactjs.org/docs/getting-started.html 

2. angular.io [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çAngular - Introduction to the Angular Docsè - 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ : https://angular.io/docs 

3. testing-library.com [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çReact Testing Libraryè - ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

: https://testing-library.com/docs/react-testing-library/intro/ 

4. mobx.js.org [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çMobX - Simple, scalable state managementè ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://mobx.js.org/README.html 

5. jestjs.io [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çJest - JavaScript Testing Frameworkè - ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ : https://jestjs.io/docs/getting-started 
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ʋɼʂ 004.891.2:681.3.06 

ʄɽʊʆɼʀ ɯ ɿɸʉʆɹʀ ɿɹʆʈʋ, ɸʅɸʃɯɿʋ ʊɸ ɺɯɼʆɹʈɸɾɽʅʅʗ ɼɸʅʀʍ ɺ 

ʂʆʄʇ'ʖʊɽʈʅʀʍʉʀʉʊɽʄɸʍ çʈʆɿʋʄʅʀʁ ɹʋɼʀʅʆʂè  

ʃʷʭʦʚʯʫʢ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʙʝʟʫʧʠʥʥʦ ʥʘʜʠʭʘʻ ʥʘ ʥʦʚʽ ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʞʠʪʪʷ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʛʘʣʫʟʝʡ, ʷʢʘ ʟʘʟʥʘʻ ʨʝʚʦʣʶʮʽʡʥʠʭ ʟʤʽʥ, ʻ 

ʙʫʜʽʚʥʠʮʪʚʦ ʪʘ ʞʠʪʣʦʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʈʦʟʫʤʥʽ ʙʫʜʠʥʢʠ, ʘʙʦ "ʩʤʘʨʪ-ʙʫʜʠʥʢʠ", ʩʪʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʩʫʯʘʩʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. ɺʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʥʘʜʟʚʠʯʘʡʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʢʦʤʬʦʨʪʫ, ʙʝʟʧʝʢʠ ʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʘʚʜʷʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʚʠʰʫʢʘʥʠʭ ʩʠʩʪʝʤ. 

ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ - ʮʝ ʥʝ ʧʨʦʩʪʦ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʜʘʪʯʠʢʽʚ, ʘʣʝ ʽ 

ʩʢʣʘʜʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʢʘ ʟʙʠʨʘʻ, ʘʥʘʣʽʟʫʻ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʞʠʪʪʷ ʚ 

ʙʫʜʠʥʢʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ, ʚʘʞʣʠʚʠʤ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʞʠʪʣʘ, ʷʢʝ ʤʦʞʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʢʦʤʬʦʨʪ, ʙʝʟʧʝʢʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʞʠʪʣʦʚʠʡ ʧʨʦʩʪʽʨ, ʦʙʣʘʜʥʘʥʠʡ 

ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʧʦʙʫʪʦʚʦʛʦ ʞʠʪʪʷ. ʎʷ ʢʦʥʮʝʧʮʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʜʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʜʘʪʯʠʢʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʥʽ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʢʦʤʬʦʨʪʫ, ʙʝʟʧʝʢʠ, 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʞʠʪʣʦʚʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʉʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʩʚʽʪʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ, ʙʝʟʧʝʢʠ ʪʘ ʽʥʰʠʭ ʬʫʥʢʮʽʡ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʥʘʣʘʰʪʫʚʘʥʴ. ʈʽʟʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʩʠʩʪʝʤʠ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʪʘ ʫʧʨʘʚʣʷʶʪʴʩʷ ʯʝʨʝʟ ʻʜʠʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʱʦ ʩʧʨʦʱʫʻ 

ʢʝʨʫʚʘʥʥʷ ʚʩʽʤʘ ʘʩʧʝʢʪʘʤʠ ʙʫʜʠʥʢʫ. ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʚ ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʪʯʠʢʠ ʜʣʷ ʟʙʦʨʫ ʨʽʟʥʠʭ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʩʧʦʞʠʚʘʥʘ 

ʝʥʝʨʛʽʷ, ʨʫʭ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʧʽʩʣʷ ʯʦʛʦ ʘʥʘʣʽʟʫʶʪʴ ʮʽ ʜʘʥʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ ʩʠʩʪʝʤ ʦʧʘʣʝʥʥʷ, ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ 

ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤ, ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʟʘʦʱʘʜʞʫʚʘʪʠ ʝʥʝʨʛʽʶ ʪʘ 

ʨʝʩʫʨʩʠ. ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʘʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ 

ʘʙʦ ʢʦʤʧ'ʶʪʝʨʠ, ʥʘʚʽʪʴ ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʙʫʜʠʥʢʫ, ʟʘʚʜʷʢʠ ʧʽʜʢʣʶʯʝʥʥʶ ʜʦ 

ɯʥʪʝʨʥʝʪʫ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʘʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʨʦʟʫʤʥʽ 

ʙʫʜʠʥʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ. ɿ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʥʦʚʥʽ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ʆʩʥʦʚʥʽ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ 

 

ɼʘʥʘ ʨʦʙʦʪʘ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʜʝʪʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʘʭ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ". ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʪʝʭʥʦʣʦʛʽʡ ʟʙʦʨʫ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʜʘʪʯʠʢʠ ʨʫʭʫ, ʟʚʫʢʫ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʰʽ ʟʘʩʦʙʠ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɹʫʜʫʪʴ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʽʟʥʽ ʤʝʪʦʜʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ Wi-Fi, Bluetooth, ZigBee, Z-Wave ʪʘ ʽʥʰʽ, 

ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ. 

ʆʢʨʽʤ ʪʦʛʦ, ʨʦʙʦʪʘ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʣʷʜ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟ ʩʠʩʪʝʤ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ". ɹʫʜʫʪʴ ʜʦʩʣʽʜʞʝʥʽ ʟʘʩʦʙʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʮʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʾʭ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ. ɺʩʽ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʧʦʤʦʞʫʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ" ʪʘ 

ʾʭ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʆʩʪʘʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʦʧʦʤʦʞʫʪʴ ʨʦʟʨʦʙʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ 

ʪʘ ʙʝʟʧʝʯʥʽ ʩʠʩʪʝʤʠ "ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ". 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ "ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ" ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʤʨʽʷ, ʘʣʝ ʡ ʜʦʩʷʞʥʘ 

ʨʝʘʣʴʥʽʩʪʴ. ʍʦʯʘ ʜʣʷ ʡʦʛʦ ʚʪʽʣʝʥʥʷ ʧʦʪʨʽʙʥʦ ʧʨʠʢʣʘʩʪʠ ʟʫʩʠʣʣʷ, ʮʷ ʩʠʩʪʝʤʘ ʤʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʝ 

ʧʝʨʝʚʘʛ, ʥʽʞ ʥʝʜʦʣʽʢʽʚ. ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ ï ʮʝ ʛʘʨʘʥʪʦʚʘʥʘ ʙʝʟʧʝʢʘ, ʥʝʡʤʦʚʽʨʥʠʡ ʢʦʤʬʦʨʪ, 

ʟʘʪʠʰʦʢ ʪʘ ʧʦʟʠʪʠʚʥʠʡ ʥʘʩʪʨʽʡ ʜʣʷ ʡʦʛʦ ʤʝʰʢʘʥʮʽʚ. 
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ʄɽʊʆɼʀ ɯ ʄɯʂʈʆʂʆʅʊʈʆʃɽʈʅɯ ɿɸʉʆɹʀ ʄʆʅɯʊʆʈʀʅɻʋ ʇʆɺɯʊʈʗ 

ʄʘʨʢʝʣʦʚʘ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʣʶʜʩʪʚʘ ʤʠ ʧʝʨʝʩʪʘʣʠ ʜʙʘʪʠ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʚ 

ʷʢʦʤʫ ʞʠʚʝʤʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʟʘʙʨʫʜʥʶʻʤʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʪʠʤ ʩʘʤʠʤ ʟʥʠʞʫʻʤʦ 

ʷʢʽʩʪʴ ʤʽʩʮʷ, ʜʝ ʤʠ ʞʠʚʝʤʦ. ʍʦʯʘ ʽʩʥʫʻ ʢʽʣʴʢʘ ʘʩʧʝʢʪʽʚ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʫ, ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ, ʟ ʥʠʭ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʻ ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʠʤ, ʦʩʢʽʣʴʢʠ ʽʥʰʽ ʤʦʞʥʘ 

ʚʠʷʚʠʪʠ ʚʽʟʫʘʣʴʥʦ ʪʘ ʥʘ ʩʤʘʢ, ʘʣʝ ʟʘʙʨʫʜʥʝʥʝ ʧʦʚʽʪʨʷ ʥʝ ʤʦʞʥʘ ʚʠʷʚʠʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʤʦʞʝ 

ʙʫʪʠ ʙʝʟ ʟʘʧʘʭʫ, ʩʤʘʢʫ ʪʘ ʢʦʣʴʦʨʫ. ɸ ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʣʝʛʝʥʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʥʘʧʘʜʽʚ ʘʩʪʤʠ, ʧʽʜʚʠʱʠʪʠ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ 

ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʽʥʬʝʢʮʽʡ, ʘ ʪʘʢʦʞ ʩʧʨʠʯʠʥʠʪʠ ʩʝʨʮʝʚʽ ʥʘʧʘʜʠ ʪʘ ʘʨʠʪʤʽʶ ʫ ʣʶʜʝʡ ʽʟ ʩʝʨʮʝʚʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ [1].  

ʊʦʤʫ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʫ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʪʦʢʩʠʯʥʠʤʠ 

ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʮʽ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʟʘʩʦʙʠ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ. ʊʦʢʩʠʯʥʽ ʛʘʟʠ ʩʧʨʠʯʠʥʷʶʪʴ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ, ʘʣʝ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ. ʎʽ ʛʘʟʠ ʥʝʦʙʭʽʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʱʦʙ 

ʟʥʘʪʠ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʽ ʚʞʠʚʘʪʠ ʥʘʣʝʞʥʠʭ ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ.  

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʤʬʦʨʪʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʪʯʠʢʠ ʪʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʤʽʨʶʚʘʪʠ 

ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʽʪʨʷ, ʪʘʢʽ ʷʢ ʨʽʚʝʥʴ CO2, ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʚʤʽʩʪ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

ʄʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʰʠʤʠ ʘʩʧʝʢʪʘʤʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ, ʪʘʢʠʤʠ ʷʢ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʽ ʥʘʚʽʪʴ ʘʚʪʦʤʘʪʠʯʥʽ ʟʘʭʦʜʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ. 

ɿʘʟʥʘʯʝʥʘ ʪʝʤʘ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʫ ʧʝʨʽʦʜ ʟʨʦʩʪʘʶʯʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ʟʤʽʥ 

ʢʣʽʤʘʪʫ, ʽ ʚʦʥʘ ʤʘʻ ʚʝʣʠʢʝ ʩʦʮʽʘʣʴʥʝ, ʝʢʦʣʦʛʽʯʥʝ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ʄʽʢʨʦʢʦʥʪʨʦʣʝʨʥʽ 

ʟʘʩʦʙʠ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʢʣʶʯʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʦʩʪʫʧʥʠʭ, ʥʘʜʽʡʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʣʷʤ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ 

ʪʘ ʧʨʠʨʦʜʠ. 

ʄʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ - ʮʝ ʩʠʩʪʝʤʘʪʠʯʥʘ, ʜʦʚʛʦʩʪʨʦʢʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʧʝʚʥʠʭ 

ʚʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ. ʆʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʚʽʜ ʤʽʩʴʢʠʭ ʽ ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʡʦʥʽʚ ʜʦ ʯʠʩʪʠʭ ʪʝʨʠʪʦʨʽʡ 

(ʥʘʧʨʠʢʣʘʜ, ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ), ʚʽʜ ʥʘʟʝʤʥʠʭ ʩʪʘʥʮʽʡ ʜʦ ʚʠʩʦʢʦʛʽʨ'ʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʡʦʛʦ ʩʪʘʥʫ ʧʦʯʠʥʘʻʪʴʩʷ 

ʟ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʠʢʽʚ ʧʦʚʽʪʨʷ, ʨʽʚʥʽ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʧʦʚʽʪʨʽ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ 

ʚʠʤʽʨʶʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʢʣʘʩʠʬʽʢʘʮʽʡ ʟʘʙʨʫʜʥʠʢʽʚ ʧʦʚʽʪʨʷ, ʦʜʥʘʢ ʥʘʡʙʽʣʴʰ 

ʟʨʫʯʥʠʤ ʻ ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ (Air quality index, AQI). ʎʝʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʝʨʞʘʚʥʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʜʣʷ ʫʥʽʬʽʢʘʮʽʾ ʚʠʤʽʨʶʚʘʥʴ ʟʛʽʜʥʦ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ [2].ʆʩʥʦʚʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʧʦʚʽʪʨʷ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫ ʪʘʙʣʠʮʽ 1. 
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ʊʘʙʣʠʮʷ 1 ï ʆʩʥʦʚʥʽ ʟʘʙʨʫʜʥʠʢʠ ʧʦʚʽʪʨʷ 

CO 
ʆʢʩʠʜ ʚʫʛʣʝʮʶ, ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ ʯʘʜʥʠʡ ʛʘʟ. ʎʝʡ 

ʛʘʟ ʥʝ ʤʘʻ ʢʦʣʴʦʨʫ ʽ ʟʘʧʘʭʫ, ʽ ʻ ʜʫʞʝ ʦʪʨʫʡʥʠʤ. 

SO2 

ɼ̔ ʦʢʩʠʜ ʩʽʨʢʠ, ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ ʩʽʨʯʘʩʪʠʡ ʛʘʟ. 

ɼʘʥʠʡ ʛʘʟ ʻ ʙʝʟʙʘʨʚʥʠʤ, ʦʜʥʘʢ ʤʘʻ ʾʜʢʠʡ ʫʜʫʰʣʠʚʠʡ 

ʟʘʧʘʭ. 

NO2 

ɼ̔ ʦʢʩʠʜ ʘʟʦʪʫ. ɼʘʥʠʡ ʛʘʟ ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʠʛʫʥʘʤʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʽ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʙʽʣʴʰʠʭ ʟʘʙʨʫʜʥʠʢʽʚ ʧʦʚʽʪʨʷ. 

PM2.5 ʪʘ PM10 

ɼʨʽʙʥʽ ʯʘʩʪʦʯʢʠ (particulate matters), ʜʽʘʤʝʪʨ ʷʢʠʭ 

ʩʢʣʘʜʘʻ ʧʦʨʷʜʢʘ 2.5 ʪʘ 10 ʤʽʢʨʦʤʝʪʨʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɼʘʥʽ 

ʯʘʩʪʦʯʢʠ ʦʧʠʥʷʶʪʴʩʷ ʚ ʧʦʚʽʪʨʽ ʟʘ ʨʘʭʫʥʦʢ ʩʢʣʘʜʥʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʧʦʚʽʪʨʽ ʪʘʢʠʭ ʛʘʟʽʚ ʷʢ ʩʽʨʯʘʩʪʠʡ ʪʘ 

ʜʽʦʢʩʠʜ ʘʟʦʪʫ. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ, ʥʝ ʤʦʞʥʘ ʥʝ ʟʛʘʜʘʪʠ ʚʞʝ ʽʩʥʫʶʯʽ ʘʥʘʣʦʛʠ. 

ʅʘʨʘʟʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʝʢʽʣʴʢʘ ʨʽʰʝʥʴ ʢʦʤʧʘʥʽʷʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʪʘ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚ ʜʘʥʽʡ ʛʘʣʫʟʽ. 

ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ ʟ ʥʠʭ: Benetech GM8802, Benetech GM8803, Xiaomi Mijia ClearGrass Air Detector 

ʪʘ Eve Room. ɯʩʥʫʶʯʽ ʘʥʘʣʦʛʠ ʧʨʦʧʦʥʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʥʘʙʽʨ ʬʫʥʢʮʽʦʥʘʣʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʤʦʥʽʪʦʨʠʥʛ ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʧʦʚʽʪʨʷ, ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʟ ʾʭ ʦʙʨʦʙʢʠ 

ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʙʫʣʦ ʦʙʨʘʥʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ Arduino  ʪʘ ʜʝʢʽʣʴʢʘ ʜʘʪʯʠʢʽʚ. 

Arduino - ʮʝ ʝʣʝʢʪʨʦʥʥʘ ʧʣʘʪʬʦʨʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʦʩʪʦʤʫ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʧʘʨʘʪʥʦʤʫ ʪʘ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ [3]. ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ ï ʮʝ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʤʽʢʨʦʝʣʝʢʪʨʦʥʥʠʡ ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʧʨʠʣʘʜ, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʢʝʨʫʶʯʠʭ ʧʨʠʩʪʨʦʷʭ, ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʪʘ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ɼʣʷ ʨʦʙʦʪʠ ʦʙʨʘʥʦ ʜʘʪʯʠʢ ʛʘʟʫ, ʧʠʣʫ ʪʘ ʚʦʣʦʛʦʩʪʽ. 

ɼʘʪʯʠʢʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ ʯʝʨʝʟ ʦʪʨʠʤʘʥʽ ʥʠʤʠ ʜʘʥʽ, ʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ 

ʦʙʨʦʙʣʷʻ ʾʭ. ʉʠʩʪʝʤʘ ʚʠʷʚʣʷʻ ʦʩʥʦʚʥʽ ʰʢʽʜʣʠʚʽ ʯʘʩʪʠʥʢʠ, ʪʘʢʽ ʷʢ CO2, SO2, CO ʪʦʱʦ, ʥʘʷʚʥʽ ʚ 

ʧʦʚʽʪʨʽ. 

ʄʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ ʜʣʷ ʟʤʽʥʠ ʧʦʪʦʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ. 
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ʋɼʂ 004.932:004.5 

ʂʆʄʇôʖʊɽʈʅɸ ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ʈʆɿʇɯɿʅɸɺɸʅʅʗ 

ɸɺʊʆʄʆɹɯʃʔʅʀʍ ʅʆʄɽʈʅʀʍ ɿʅɸʂɯɺ ɿɸ ɼʆʇʆʄʆɻʆʖ ʅɽʁʈʆʅʅʆɰ ʄɽʈɽɾɯ 

ʄʝʣʴʥʠʢ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

 

ʂʦʞʥʦʛʦ ʜʥʷ ʤʽʣʴʡʦʥʠ ʣʶʜʝʡ ʢʦʨʠʩʪʫʶʪʴʩʷ ʘʚʪʦʤʦʙʽʣʷʤʠ ʜʣʷ ʱʦʜʝʥʥʠʭ ʧʝʨʝʤʽʱʝʥʴ. 

ɸʚʪʦʤʦʙʽʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʽ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʻ. ɺ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʘ 

ʨʦʟʨʦʙʢʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ ʜʣʷ ʨʽʟʥʠʭ ʧʦʪʨʝʙ, ʪʘʢʠʭ ʷʢ ʚʠʟʥʘʯʝʥʥʷ 

ʦʙʣʠʯʴ, ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʟʘ ʟʦʙʨʘʞʝʥʥʷʤ, ʧʦʰʫʢ ʢʦʥʢʨʝʪʥʠʭ ʦʙ'ʻʢʪʽʚ ʥʘ ʚʽʜʝʦ ʪʘ ʦʙʨʦʙʢʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʥʠʭ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʛʘʣʫʟʝʡ ʫ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ, ʽ ʮʠʬʨʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʪʘʢʠʭ ʜʘʥʠʭ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʆʜʥʽʻʶ ʟ ʧʽʜʟʘʜʘʯ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ 

ɸʚʪʦʤʘʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ ʧʦʣʷʛʘʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ 

ʩʠʤʚʦʣʽʚ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ, ʱʦ ʙʫʣʠ ʟʥʷʪʽ ʟ ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʎʝ ʩʪʘʻ 

ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʠʤ ʩʠʩʪʝʤʘʤ, ʷʢʽ ʧʽʩʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʶʪʴ ʧʦʜʘʣʴʰʫ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʢʦʥʪʨʦʣʴ ʚ'ʾʟʜʫ-ʚʠʾʟʜʫ ʪʨʘʥʩʧʦʨʪʫ ʟ ʪʝʨʠʪʦʨʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʥʷ ʽ ʪ. ʜ. 

ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ 

ʦʙ'ʻʢʪʘʭ, ʪʘʢʠʭ ʷʢ ʩʣʫʞʙʠ ʘʚʪʦʽʥʩʧʝʢʮʽʾ, ʢʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʽ ʧʫʥʢʪʠ, ʧʫʥʢʪʠ ʢʦʥʪʨʦʣʶ 

ʰʚʠʜʢʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʆʩʢʽʣʴʢʠ ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʤʦʞʫʪʴ 

ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ, ʘʣʛʦʨʠʪʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʩʪʽʡʢʠʤʠ ʜʦ ʩʧʦʪʚʦʨʝʥʴ ʟʦʙʨʘʞʝʥʴ, ʪʘʢʠʭ ʷʢ ʟʘʙʨʫʜʥʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʷ ʪʘ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ 

ʦʩʚʽʪʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʽʟʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʤʝʨ ʚʽʜʥʦʩʥʦ 

ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ. ʊʦʤʫ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ ʻ 

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʨʫʭʫ 

ʪʨʘʥʩʧʦʨʪʫ. 

ʋ ʨʘʤʢʘʭ ʨʽʟʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʥʦʤʝʨʥʽ 

ʟʥʘʢʠ ʜʝʨʞʘʚʥʠʭ ʩʣʫʞʙ, ʪʘʢʩʽ, ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʽʥʦʟʝʤʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʥʦʤʝʨʥʽ ʟʥʘʢʠ ʣʝʛʢʦʚʠʭ, 

ʚʘʥʪʘʞʥʠʭ ʪʘ ʽʥʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʽ ʮʝ ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ [1].  

ʇʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʽʜʦʤʽ ʷʢ ANPR 

(ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ) ʘʙʦ LPR (ʩʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʦʤʝʨʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʟ 

ʚʽʜʝʦ- ʘʙʦ ʬʦʪʦʟʦʙʨʘʞʝʥʴ. ʊʘʢʽ ʧʨʦʛʨʘʤʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ, 

ʚʢʣʶʯʘʶʯʠ ʚʠʜʘʚʥʠʮʪʚʘ ʰʪʨʘʬʽʚ ʟʘ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 

ʧʘʨʢʫʚʘʥʥʷ, ʙʝʟʧʝʢʫ, ʩʣʫʞʙʫ ʜʦʩʪʘʚʢʠ ʪʘ ʽʥʰʽ ʛʘʣʫʟʽ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʧʨʦʛʨʘʤ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ: 

¶ OpenALPR ʻ ʚʽʜʢʨʠʪʦʶ ʧʨʦʛʨʘʤʦʶ ʟ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ, ʷʢʘ ʧʨʦʧʦʥʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ ʪʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʤʝʨʘ, ʢʨʘʾʥʠ ʪʘ ʨʝʛʽʦʥʫ ʟ ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ. 

¶ Tesseract OCR, ʟʛʘʜʘʥʠʡ ʚʠʱʝ, ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜ Google ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʘ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʥʘ 

ʬʦʪʦʛʨʘʬʽʷʭ, ʚʢʣʶʯʘʶʯʠ ʥʦʤʝʨʠ ʘʚʪʦʤʦʙʽʣʽʚ. 

¶ Matrox ʻ ʢʦʤʧʘʥʽʻʶ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʘʭ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ. ɰʭʥʽ 

ʧʨʦʛʨʘʤʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ ʥʘ 

ʚʽʜʝʦ ʪʘ ʬʦʪʦʟʦʙʨʘʞʝʥʥʷʭ. 

¶ Plate Recognizer - ʮʝ ʭʤʘʨʥʠʡ ʩʝʨʚʽʩ, ʷʢʠʡ ʧʨʦʧʦʥʫʻ API ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ 

ʟʥʘʢʽʚ ʟ ʚʽʜʝʦ ʪʘ ʬʦʪʦʛʨʘʬʽʡ. ɺʽʥ ʣʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʟ ʢʘʤʝʨʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʽʥʰʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ. 
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¶ VeriMake - ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ, 

ʷʢʝ ʧʨʦʧʦʥʫʻ ʥʝ ʣʠʰʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʽʚ, ʘʣʝ ʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʪʦʛʦ, ʷʢ ʧʨʘʮʶʶʪʴ ʪʘʢʽ ʧʨʦʛʨʘʤʠ: 

¶ ɿʘʭʦʧʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ: ʇʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʙʦʨʫ 

ʟʦʙʨʘʞʝʥʴ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʘʤʝʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʽʜʝʦʨʝʻʩʪʨʘʪʦʨʠ ʘʙʦ ʮʠʬʨʦʚʽ 

ʬʦʪʦʘʧʘʨʘʪʠ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʬʦʪʦʛʨʘʬʽʡ ʘʙʦ ʚʽʜʝʦʟʘʧʠʩʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʥʦʤʝʨʠ ʘʚʪʦʤʦʙʽʣʽʚ. 

ɿʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʷʪʽ ʟ ʚʝʣʠʢʦʾ ʚʽʜʩʪʘʥʽ ʘʙʦ ʟʙʣʠʞʝʥʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʦʛ ʽ ʦʙʣʘʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

¶ ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʥʷ: ʇʝʨʰ ʥʽʞ ʨʦʟʧʦʯʘʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʟʦʙʨʘʞʝʥʥʷ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ ʝʪʘʧʠ, ʷʢ ʚʠʨʽʚʥʶʚʘʥʥʷ, ʚʠʨʽʟʘʥʥʷ 

ʥʦʤʝʨʥʦʛʦ ʟʥʘʢʫ, ʧʽʜʩʠʣʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʪʘ ʬʽʣʴʪʨʘʮʽʶ ʰʫʤʫ. ʄʝʪʘ - ʧʽʜʛʦʪʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʟʤʝʥʰʠʪʠ ʰʫʤ ʽ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

¶ ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ (OCR): ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ - ʮʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴ ʥʦʤʝʨʥʠʡ ʟʥʘʢ. ʇʨʦʛʨʘʤʠ ʜʣʷ ANPR ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ OCR-ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʜʽʣʷʪʠ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʠʤʚʦʣʠ ʥʘ ʥʦʤʝʨʥʠʭ ʟʥʘʢʘʭ. OCR-ʤʦʜʫʣʽ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʪʘ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʘʥʘʣʽʟʫ 

ʬʦʨʤ ʪʘ ʩʪʨʫʢʪʫʨʠ ʩʠʤʚʦʣʽʚ. 

¶ ʇʝʨʝʚʽʨʢʘ ʥʦʤʝʨʘ: ʇʽʩʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʨʦʛʨʘʤʘ ʧʝʨʝʚʽʨʷʻ ʦʪʨʠʤʘʥʠʡ ʥʦʤʝʨ ʥʘ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘ ʩʧʽʚʧʘʜʽʥʥʷ ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʷʢʱʦ ʪʘʢʘ ʙʘʟʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʊʫʪ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʦʜʘʪʢʦʚʽ ʧʝʨʝʚʽʨʢʠ, ʪʘʢʽ ʷʢ ʧʝʨʝʚʽʨʢʘ ʥʘ ʜʽʡʩʥʽʩʪʴ, ʚʣʘʩʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʪʦʱʦ. 

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ: ʇʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʦʤʝʨʘ, ʧʨʦʛʨʘʤʘ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ, ʚʢʣʶʯʘʶʯʠ ʚʠʜʘʚʥʠʮʪʚʦ ʰʪʨʘʬʽʚ ʟʘ ʧʦʨʫʰʝʥʥʷ 

ʧʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʘʨʢʫʚʘʥʥʷ, ʙʝʟʧʝʢʫ, ʨʝʻʩʪʨʘʮʽʶ ʚ'ʾʟʜʫ ʪʦʱʦ. 

¶ ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʽ ʘʥʘʣʽʪʠʢʘ: ɹʘʛʘʪʦ ʧʨʦʛʨʘʤ ʜʣʷ ANPR ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʧʨʦ ʥʦʤʝʨʠ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʪʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 

ʨʫʭ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

6. https://t-bezpeka.com/ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://t-

bezpeka.com/services/innovations/vstanovlennya-systemy-z-rozpiznavannyam-nomeriv/. 

https://t-bezpeka.com/services/innovations/vstanovlennya-systemy-z-rozpiznavannyam-nomeriv/
https://t-bezpeka.com/services/innovations/vstanovlennya-systemy-z-rozpiznavannyam-nomeriv/
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʄɽʊʆɼʀ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ʆɹʈʆɹʂʀ ʇʆɺɽʈʍʆɺʀʍ 

ʈʋʂʆʇʀʉʅʀʍ ɽʉʂɯɿɯɺ 

ʄʝʣʴʥʠʢ ʆ.ʖ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʽʥʞʝʥʝʨʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʟʘʟʥʘʻ ʨʝʚʦʣʶʮʽʡʥʠʭ ʟʤʽʥ, ʱʦ ʚ ʨʽʚʥʽʡ ʤʽʨʽ 

ʩʧʨʠʯʠʥʝʥʦ ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʜʦʩʪʫʧʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʚʨʘʞʘʶʯʠʤ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. ɸʚʪʦʤʘʪʠʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʟʦʙʨʘʞʝʥʴ ʜʨʫʢʦʚʘʥʠʭ  ̔ʨʫʢʦʧʠʩʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʪʝʢʩʪ, ʽʥʞʝʥʝʨʥʽ ʢʨʝʩʣʝʥʥʷ, ʢʘʨʪʠ, 

ʤʫʟʠʯʥʽ ʧʘʨʪʠʪʫʨʠ ʪʦʱʦ, ʩʬʦʨʤʫʚʘʣʘ ʦʩʦʙʣʠʚʫ ʛʘʣʫʟʴ ʜʦʩʣʽʜʞʝʥʴ - ʩʪʨʫʢʪʫʨʦʚʘʥʝ ʨʦʟʫʤʽʥʥʷ 

ʟʦʙʨʘʞʝʥʴ ʜʦʢʫʤʝʥʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʛʘʣʫʟʽ ʤʘʶʪʴ ʙʝʟʧʝʨʝʨʚʥʫ ʪʨʘʜʠʮʽʶ ʚʽʜ ʥʘʡʧʝʨʰʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ  ̔ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʩʥʠʤʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ ʤʽʞ 

ʘʢʘʜʝʤʽʯʥʦʶ ʪʘ ʧʨʦʤʠʩʣʦʚʦʶ ʩʧʽʣʴʥʦʪʘʤʠ. 

ɹʘʛʘʪʦ ʭʪʦ ʚʞʝ ʚʠʟʥʘʻ, ʱʦ ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽʷ ʽʥʞʝʥʝʨʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʤʘʻ ʚʝʣʠʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ/ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʬʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʢʨʝʩʣʝʥʴ. ʅʘ ʞʘʣʴ, ʮ ̔

ʧʝʨʝʚʘʛʠ ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʙʝʟʣʽʯʽ  ʧʘʧʝʨʦʚʠʭ ʢʨʝʩʣʝʥʴ ʱʦ ʽʩʥʫʻ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʟʨʫʯʥʦʛʦ ʤʦʩʪʫ 

ʤʽʞ ʨʫʯʥʠʤ  ̔ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʠʤ ʩʚʽʪʦʤ. ɿʘ ʦʮʽʥʢʘʤʠ ʞʫʨʥʘʣʫ International Data and Document 

Management, ʫ ʩʚʽʪʽ ʽʩʥʫʻ ʧʦʥʘʜ ʚʽʩʽʤ ʤʽʣʴʷʨʜʽʚ ʢʨʝʩʣʝʥʴ, ʘʣʝ ʤʝʥʰ ʷʢ 15% ʟ ʥʠʭ - ʫ ʬʦʨʤʘʪʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʉɸʇʈ). ʎʝ ʟʘʣʠʰʘʻ ʤʘʡʞʝ ʩʽʤ ʤʽʣʴʷʨʜʽʚ ʢʨʝʩʣʝʥʴ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʥʝʝʣʝʢʪʨʦʥʥʦʤʫ ʬʦʨʤʘʪʽ, ʧʝʨʝʚʘʞʥʦ ʚ ʧʘʧʝʨʦʚʠʭ ʽʥʞʝʥʝʨʥʠʭ ʘʨʭʽʚʘʭ [1]. 

ʌʦʨʤʘʪ, ʫ ʷʢʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʘ ʦʙʤʽʥʶʶʪʴʩʷ ʟ ʽʥʰʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʽʥʞʝʥʝʨʥʽ ʜʦʢʫʤʝʥʪʠ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʽ ʚʩʽʻʾ ʧʨʦʙʣʝʤʠ. ɹʽʣʴʰʽʩʪʴ ʩʢʘʥʝʨʽʚ ʚʠʚʦʜʷʪʴ 

ʟʦʙʨʘʞʝʥʥʷ ʫ ʨʘʩʪʨʦʚʦʤʫ ʬʦʨʤʘʪʽ, ʪʦʜʽ ʷʢ ʙʽʣʴʰʽʩʪʴ CAD-ʩʠʩʪʝʤ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʣʠʰʝ ʟ 

ʚʝʢʪʦʨʥʠʤʠ ʜʘʥʠʤʠ. ʇʦʨʽʚʥʷʥʦ ʟ ʨʘʩʪʨʦʚʠʤʠ, ʚʝʢʪʦʨʥʽ ʟʦʙʨʘʞʝʥʥʷ  ̒ ʝʢʦʥʦʤʽʯʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʮʠʬʨʦʚʠʤ ʬʦʨʤʘʪʘʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʮʽʻʾ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʇʨʦʮʝʩ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʜʩʢʘʥʦʚʘʥʦʛʦ ʨʘʩʪʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ ʚʝʢʪʦʨʥʠʡ 

ʬʦʨʤʘʪ ʉɸʇʈ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨʠʟʘʮʽʻʶ ʽʥʞʝʥʝʨʥʠʭ ʢʨʝʩʣʝʥʴ. 

ɺʝʢʪʦʨʠʟʘʮʽʷ ʚʚʘʞʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʬʦʨʤʘʪʫ ʜʣʷ 

ʽʥʞʝʥʝʨʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʛʣʦʙʘʣʽʟʦʚʘʥʦʛʦ ʩʮʝʥʘʨʽʶ ʨʦʟʨʦʙʢʠ ʧʨʦʜʫʢʪʽʚ. ʋ ʙʽʣʴʰ 

ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ, ʚʦʥʘ ʤʦʞʝ ʟʨʦʙʠʪʠ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʦʩʪʦ ʦʯʠʩʪʠʪʠ h ʘʬʠ, ʥʘʧʨʠʢʣʘʜ, ʙʝʟʧʘʧʝʨʦʚʝ 

ʟʙʝʨʽʛʘʥʥʷ  ̔ʧʦʰʫʢ ʜʦʢʫʤʝʥʪʽʚ; ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʝʙʜʦʢʫʤʝʥʪʽʚ  ̔ʬʘʢʩʽʚ ʫ ʙʘʟʫ ʜʘʥʠʭ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʦʰʫʢʫ; ʘ ʪʘʢʦʞ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʽ ʟʥʘʥʥʷʤʠ [2]. 

ʆʩʥʦʚʥʽ ʮʽʣʽ: 

1. ɿʥʘʯʥʦ ʧʦʣʝʛʰʫʚʘʪʠ ʪʘ ʧʨʠʩʢʦʨʶʚʘʪʠ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʚʠʭ ʨʫʢʦʧʠʩʥʠʭ ʝʩʢʽʟʽʚ, 

ʷʢʽ ʨʘʥʽʰʝ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʨʫʯʥʫ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʤʝʥʰʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ  ̔ ʧʽʜʚʠʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ ʪʘʢʠʭ ʷʢ ʙʫʜʽʚʥʠʮʪʚʦ, ʽʥʞʝʥʝʨʽʷ ʪʦʱʦ. 

2. ɿʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʽʟʥʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʨʦʟʧʽʟʥʘʥʠʡ ʪʝʢʩʪ ʘʙʦ ʛʨʘʬʽʢʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʚ ʽʥʰʽ ʧʨʦʛʨʘʤʠ 

ʘʙʦ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʫ ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʽ. 

3. ʇʦʚʠʥʥʘ ʙʫʪʠ ʟʜʘʪʥʘ ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʦʚʝʨʭʦʚʽ ʨʫʢʦʧʠʩʥʽ ʝʩʢʽʟʠ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʪʘ 

ʥʘʜʽʡʥʽʩʪʶ, ʟʤʝʥʰʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʛʘʣʫʟʷʭ, 

ʜʝ ʥʝʧʨʘʚʠʣʴʥʽʩʪʴ ʦʙʨʦʙʢʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

4. ɹʫʪʠ ʟʨʫʯʥʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ  ̔ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɿʘʛʘʣʴʥʘ ʤʝʪʘ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʚʠʭ ʨʫʢʦʧʠʩʥʠʭ ʝʩʢʽʟʽʚ - ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʨʦʙʦʪʠ 

ʟ ʢʨʝʩʣʝʥʥʷʤʠ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʪʦʯʥʠʤ  ̔ ʝʬʝʢʪʠʚʥʠʤ, ʩʧʨʠʷʶʯʠ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ  ̔

ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʟ ʢʨʝʩʣʝʥʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ: ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ  ̔ ʰʚʠʜʢʦʾ ʨʦʙʦʪʠʟʘʮʽʾ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʚʠʭ ʨʫʢʦʧʠʩʥʠʭ ʝʩʢʽʟʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟʥʘʯʥʦ 

ʟʝʢʦʥʦʤʠʪʠ ʯʘʩ  ̔ʨʝʩʫʨʩʠ, ʷʢʽ ʨʘʥʽʰʝ ʚʠʪʨʘʯʘʣʠʩʷ ʥʘ ʨʫʯʥʠʡ ʘʥʘʣʽʟ  ̔ʦʙʨʦʙʢʫ. ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʘʤ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʽʥʞʝʥʝʨʠ, ʘʨʭʽʪʝʢʪʦʨʠ, ʙʫʜʽʚʝʣʴʥʠʢʠ ʪʘ ʽʥʰʽ ʬʘʭʽʚʮʽ ʤʦʞʫʪʴ ʧʨʠʩʢʦʨʠʪʠ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʝʣʴʥʽ ʧʨʦʮʝʩʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʨʦʟʧʽʟʥʘʥʠʭ 

ʜʘʥʠʭ. 

ʇʨʝʜʤʝʪʦʤ ʜʘʥʦʾ ʨʦʙʦʪʠ  ̒ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʚʠʭ ʨʫʢʦʧʠʩʥʠʭ ʝʩʢʽʟʽʚ, ʘ 

ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʚʣʘʩʥʦʨʫʯ. 

ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʰʣʷʭʦʤ ʟʤʽʩʪʫ ʪʘ ʩʪʨʫʢʪʫʨʠ 

ʧʦʚʝʨʭʦʚʠʭ ʝʩʢʽʟʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʨʫʢʦʧʠʩʥʦʤʫ ʘʙʦ ʜʨʫʢʦʚʘʥʦʤʫ ʬʦʨʤʘʪʽ,  ̔ʧʝʨʝʪʚʦʨʝʥʥʽ ʾʭ 

ʥʘ ʮʠʬʨʦʚʠʡ ʚʠʛʣʷʜ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʚʠʭ ʨʫʢʦʧʠʩʥʠʭ ʝʩʢʽʟʽʚ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʘʢʽ ʯʠʥʥʠʢʠ: 

1. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ. ʂʨʝʩʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʫʢʦʧʠʩʥʠʤʠ, ʤʽʩʪʠʪʠ ʨʽʟʥʽ ʪʠʧʠ ʰʨʠʬʪʽʚ, 

ʢʦʣʴʦʨʽʚ, ʩʠʤʚʦʣʽʚ, ʣʽʥʽʡ, ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʦʱʦ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ ̔  ʩʪʠʣʽʚ 

- ʮʝ ʚʝʣʠʢʘ ʩʢʣʘʜʥʽʩʪʴ. 

2. ʈʫʢʦʧʠʩʥʠʡ ʪʝʢʩʪ. ʈʫʢʦʧʠʩʥʠʡ ʪʝʢʩʪ ʚʘʞʯʝ ʨʦʟʧʽʟʥʘʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʦʞʝ ʙʫʪʠ 

ʥʝʦʜʥʘʢʦʚʠʤ ʫ ʢʦʞʥʦʛʦ ʘʚʪʦʨʘ, ʤʽʩʪʠʪʠ ʥʝʧʨʘʚʠʣʴʥʽ ʣʽʪʝʨʠ ʪʘ ʽʥʰʽ ʥʝʪʦʯʥʦʩʪʽ. 

3. ʐʫʤ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ. ʂʨʝʩʣʝʥʥʷ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʰʫʤ, ʚʢʨʘʧʣʝʥʥʷ ʯʦʨʥʠʣʘ, ʧʣʷʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʶʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

4. ʈʽʟʥʽ ʚʠʜʠ ʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ʂʨʝʩʣʝʥʥʷ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʣʽʥʽʾ, ʢʨʠʚʽ, ʬʽʛʫʨʠ, ʩʭʝʤʠ, 

ʩʭʝʤʠ ʟʽ ʟʚ'ʷʟʢʘʤʠ ʪʦʱʦ,  ̔ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʨʦʟʧʽʟʥʘʚʘʪʠ ʮ ̔ʨʽʟʥʽ ʦʙ'ʻʢʪʠ. 

5. ʋʥʽʢʘʣʴʥʽʩʪʴ. ʂʨʝʩʣʝʥʥʷ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʩʢʣʘʜʥʽ ʩʠʤʚʦʣʠ ʪʘ ʟʥʘʢʠ, ʷʢʽ ʤʘʶʪʴ 

ʩʧʝʮʠʬʽʯʥʝ ʟʥʘʯʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʫ ʯʠ ʛʘʣʫʟʽ (ʥʘʧʨʠʢʣʘʜ, ʽʥʞʝʥʝʨʥʽ ʟʥʘʢʠ). 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘ ʷʢ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʚʠʭ ʨʫʢʦʧʠʩʥʠʭ ʝʩʢʽʟʽʚ ʩʧʨʦʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʜʝʢʽʣʴʢʘ ʧʨʦʙʣʝʤ: 

1. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʮʽʣʷʭ ï ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ ʨʦʙʦʪʠ, ʟʥʠʟʠʪʠ ʬʽʥʘʥʩʦʚʽ 

ʚʠʪʨʘʪʠ ʚʥʘʩʣʽʜʦʢ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ. 

2. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ï ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʝʩʢʽʟʠ ʟ 

ʨʫʢʦʧʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ  ̔ʥʘʜʘʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʩʚʦʾʭ ʮʽʣʷʭ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Xu X., Bai Y. Computerising scanned engineering documents. ScienceDirect. URL: 

https://www.sciencedirect.com/science/article/abs/pii/S0166361599000585. 

2. Bai Y., Xu X. Object Boundary Encoding ï a new vectorisation algorithm for 

engineering drawings. ScienceDirect. URL: 

https://www.sciencedirect.com/science/article/abs/pii/S0166361599000585. 
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ʋɼʂ 004.67 

ɯʅʊɽɻʈɸʎɯʗ ɺɽʃʀʂʀʍ ɼɸʅʀʍ ʋ ʊɽʍʅʆʃʆɻɯʖ ɯʅʊɽʈʅɽʊ ʈɽʏɽʁ 

ʅʘʡʜʴʦʥʦʚ ʄ. ʖ., ɻʨʫʰʢʦ ʉ. ʉ., ʂʫʣʠʢʦʚʩʴʢʘ ʅ. ɸ., ʊʤ̔ʝʥʢʦ ɸ. ɺ. 

 

ɯʥʪʝʛʨʘʮʽʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʫ ʪʝʭʥʦʣʦʛʽʶ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʧʦʥʫʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʯʠ ʫʥʽʢʘʣʴʥʽ ʚʠʢʣʠʢʠ. ʋ ʮʽʡ 

ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʠʥʝʨʛʽʷ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʧʝʨʝʜʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʟôʷʩʦʚʫʶʪʴʩʷ ʾʭʥʽ 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʷʢ ʚʦʥʠ ʧʦʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʫ ʪʝʭʥʦʣʦʛʽʶ IoT ʻ ʨʦʟʰʠʨʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ [1]. ʇʨʠʩʪʨʦʾ IoT ʟʙʠʨʘʶʪʴ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʽʟ ʙʝʟʣʽʯʽ 

ʜʞʝʨʝʣ, ʚʽʜ ʨʦʟʫʤʥʦʾ ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʜʘʪʯʠʢʽʚ, ʘ ʨʽʰʝʥʥʷ ʜʣʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ 

ʥʘʜʘʶʪʴ ʟʘʩʦʙʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʮʴʦʛʦ ʧʦʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ. ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʽ ʦʨʛʘʥʽʟʘʮʽʷʤ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʚʠʯʝʨʧʥʠʭ ʚʠʩʥʦʚʢʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʘʮʽʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʛʥʦʟʥʫ ʘʥʘʣʽʪʠʢʫ, ʜʦʟʚʦʣʷʶʯʠ 

ʧʝʨʝʜʙʘʯʘʪʠ ʤʘʡʙʫʪʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʦʜʽʾ [2]. ʈʦʟʧʽʟʥʘʶʯʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʜʘʥʠʭ, ʩʪʚʦʨʝʥʠʭ IoT, 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, 

ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʦʙôʻʜʥʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʽʟ ʪʝʭʥʦʣʦʛʽʻʶ IoT ʚʽʜʥʦʩʠʪʴʩʷ ʙʝʟʧʝʢʘ ʜʘʥʠʭ [3]. 

ɿʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʙʝʟʧʝʢʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʦʙʩʷʛ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʘʥʠʭ, 

ʷʢʽ ʛʝʥʝʨʫʶʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ IoT, ʟʙʽʣʴʰʫʶʪʴʩʷ. ɿʘʭʠʩʪ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʚ ʮʴʦʤʫ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɼʨʫʛʠʡ ʥʝʜʦʣʽʢ ʜʘʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ [5]. ɿ ʧʨʠʩʪʨʦʷʤʠ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ, ʦʨʛʘʥʽʟʘʮʽʷʤ ʤʦʞʝ ʙʫʪʠ ʚʘʞʢʦ ʢʝʨʫʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ 

ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʮʶ ʤʘʩʫ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʙʤʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʻʤʥʦʩʪʽ 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʊʝʭʥʦʣʦʛʽʷ IoT ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʥʘʜʘʻ ʷʚʥʽ ʧʝʨʝʚʘʛʠ. ɼʘʥʘ ʩʠʥʝʨʛʽʷ 

ʩʧʨʠʷʻ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʜʦʟʚʦʣʷʶʯʠ ʥʝʛʘʡʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʫʤʦʚ. ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ IoT ʩʧʨʠʷʶʪʴ ʙʝʟʧʝʨʝʙʽʡʥʦʤʫ ʟʙʦʨʫ 

ʜʘʥʠʭ. ʇʨʠʩʪʨʦʾ ʣʝʛʢʦ ʨʦʟʛʦʨʪʘʪʠ  ̔ ʤʝʨʝʞʝʚʝ ʧʽʜʢʣʶʯʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱ. ʎʷ ʽʥʢʣʶʟʠʚʥʽʩʪʴ ʻ ʢʣʶʯʦʚʦʶ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʨʛʘʥʽʟʘʮʽʷʤ ʧʨʠʡʤʘʪʠ ʮʽʣʽʩʥʽ ʨʽʰʝʥʥʷ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ. 

ɼʦ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʝʜʫʪʴ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʽʥʪʝʛʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʪʘ ɯʦʊ, 

ʚʽʜʥʦʩʷʪʴʩʷ IBM, Microsoft, Amazon, Google. IBM ʧʨʦʧʦʥʫʻ ʧʦʚʥʠʡ ʥʘʙʽʨ ʨʽʰʝʥʴ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ 

ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʪʘ IoT, ʚʢʣʶʯʘʶʯʠ IBM Watson IoT ʪʘ IBM BigInsights. ʎʽ ʧʣʘʪʬʦʨʤʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʥʘʣʽʪʠʢʫ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ.  

ʅʘʙʽʨ Azure IoT ʚʽʜ Microsoft ʫ ʧʦʻʜʥʘʥʥʽ ʟ Azure Stream Analytics ʽ Azure Databricks 

ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʜʦʛʘʥʥʫ ʽʥʪʝʛʨʘʮʽʶ IoT ʽ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. Azure IoT Edge ʨʦʟʰʠʨʶʻ ʮʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʚʝʣʠʢʠʭ ʤʝʨʝʞʽ. 

ɺʝʙ-ʩʝʨʚʽʩʠ Amazon (AWS) ʥʘʜʘʻ ʧʦʩʣʫʛʠ IoT, ʪʘʢʽ ʷʢ AWS IoT Core ʪʘ AWS IoT Analytics, 

ʘ ʪʘʢʦʞ ʨʽʰʝʥʥʷ ʜʣʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʯʝʨʝʟ AWS Big Data Services, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʶ 

ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

Google Cloud ʧʨʦʧʦʥʫʻ Google Cloud IoT Core ʪʘ BigQuery ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʪʘ 

ʘʥʘʣʽʪʠʢʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ɿʘʚʜʷʢʠ ʧʦʪʫʞʥʦʩʪʽ TensorFlow ʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʚʽʥ ʜʘʻ ʟʤʦʛʫ ʨʦʟʰʠʨʝʥʦʾ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ IoT. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʢʣʶʯʦʚʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʩʧʨʠʷ ̒ ʧʦʻʜʥʘʥʥʶ ʮʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʊʘʙʣʠʮʷ 1 - ʊʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʊʝʭʥʦʣʦʛʽʾ ʆʧʠʩ 

Apache Hadoop ʎʝ ʧʣʘʪʬʦʨʤʘ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʽʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, ʷʢʘ ʩʪʘʣʘ ʩʠʥʦʥʽʤʦʤ 

ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʦʜʽʣʝʥʫ ʬʘʡʣʦʚʫ 

ʩʠʩʪʝʤʫ ʪʘ ʧʦʪʫʞʥʫ ʝʢʦʩʠʩʪʝʤʫ ʜʣʷ ʦʙʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʚʝʣʠʯʝʟʥʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ʊʘʢʽ ʢʦʤʧʘʥʽʾ, ʷʢ Cloudera, Hortonworks ʽ 

MapR, ʨʦʟʨʦʙʠʣʠ ʢʦʤʝʨʮʽʡʥʽ ʜʠʩʪʨʠʙʫʪʠʚʠ ʥʘ ʦʩʥʦʚʽ Hadoop. 

Apache Kafka ʎʝ ʨʦʟʧʦʜʽʣʝʥʘ ʧʦʪʦʢʦʚʘ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ ʜʽʻ ʷʢ ʮʝʥʪʨʘʣʴʥʘ ʥʝʨʚʦʚʘ 

ʩʠʩʪʝʤʘ ʜʣʷ ʧʨʦʛʨʘʤ IoT. ɺʦʥʘ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʻ ʜʘʥʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʧʨʠʩʪʨʦʾʚ IoT ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

Confluent, ʟʘʩʥʦʚʘʥʘ ʪʚʦʨʮʷʤʠ Kafka, ʧʨʦʧʦʥʫʻ ʧʦʧʫʣʷʨʥʝ ʢʦʤʝʨʮʽʡʥʝ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. 

Apache Spark ʎʝ ʫʥʽʚʝʨʩʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʽʟ ʚʽʜʢʨʠʪʠʤ 

ʢʦʜʦʤ, ʷʢʘ ʚʢʣʶʯʘʻ Spark Streaming, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. Databricks, ʢʦʤʧʘʥʽʷ, ʟʘʩʥʦʚʘʥʘ ʪʚʦʨʮʷʤʠ Apache 

Spark, ʥʘʜʘʻ ʻʜʠʥʫ ʘʥʘʣʽʪʠʯʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʽ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

 

ɻʘʨʤʦʥʽʡʥʘ ʢʦʥʚʝʨʛʝʥʮʽʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʡ IoT ʟʘʙʝʟʧʝʯʫʻ ʽʥʥʦʚʘʮʽʡʥʝ ʨʽʰʝʥʥʷ 

ʥʝʜʦʣʽʢʽʚ, ʚʣʘʩʪʠʚʠʭ ʦʙʦʤ ʪʝʭʥʦʣʦʛʽʷʤ. ʇʦʻʜʥʫʶʯʠ ʧʦʪʫʞʥʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ IoT ʽ ʘʥʘʣʽʪʠʯʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʩʚʦʾ ʦʧʝʨʘʮʽʾ, ʦʜʥʦʯʘʩʥʦ ʚʠʨʽʰʫʶʯʠ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʮʷ ʩʠʥʝʨʛʽʷ 

ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʱʝ ʙʽʣʴʰʝ ʟʙʘʛʘʯʫʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ. 
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ʋɼʂ 004.75 

ɸʅɸʃɯɿ ʇɽʈʉʇɽʂʊʀɺʅʀʍ ʐʃʗʍɯɺ ɿɸʃʋʏɽʅʅʗ ɹʃʆʂʏɽʁʅʋ ʊɸ WEB 3.0 

ɼʆ ʆʉɺɯʊʅɯʍ ʇʈʆʎɽʉɯɺ 

ʇʘʮʴʦʨʘ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʥʘʙʫʚʘʻ ʥʝʘʙʠʷʢʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʩʬʝʨʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʢʦʥʮʝʧʮʽʡ ʩʪʘʣʘ ʪʝʭʥʦʣʦʛʽʷ 

ʙʣʦʢʯʝʡʥʫ ʪʘ ʧʦʥʷʪʪʷ Web 3.0. ʎʽ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʞʝ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʦʩʚʽʪʫ.  ɹʣʦʢʯʝʡʥ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʨʦʟʢʨʠʚʘʻ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ [1]: 

1. ʊʨʘʥʩʧʘʨʝʥʪʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ. ɹʣʦʢʯʝʡʥ ʚʦʣʦʜʽʻ ʫʥʽʢʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽʩʪʴ, ʪʨʘʥʩʧʘʨʝʥʪʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. ʋ ʩʬʝʨʽ ʦʩʚʽʪʠ ʮʽ ʥʝʧʝʨʝʚʝʨʰʝʥʽ ʷʢʦʩʪʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʪʘ ʥʘʜʽʡʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʧʠʩʽʚ ʧʨʦ 

ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʤʦʞʣʠʚʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʘʙʦ ʬʘʣʴʩʠʬʽʢʘʮʽʾ 

ʜʘʥʠʭ [2]. 

2. ʇʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ, ʙʣʦʢʯʝʡʥ 

ʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʥʘʛʦʨʦʜʞʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ, ʱʦ ʜʦʜʘʻ ʜʦʜʘʪʢʦʚʠʡ 

ʩʪʠʤʫʣ ʜʦ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

3. ɺʧʨʦʚʘʜʞʝʥʥʷ ʤʽʢʨʦ ʘʢʨʝʜʠʪʘʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʷ ʥʘʚʠʯʦʢ. ɹʣʦʢʯʝʡʥ ʤʦʞʝ ʩʪʘʪʠ ʥʘʜʽʡʥʦʶ 

ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʚʘʣʽʜʘʮʽʾ ʥʘʚʠʯʦʢ ʪʘ ʢʦʤʧʝʪʝʥʮʽʡ, ʥʘʙʫʪʠʭ ʧʦʟʘ ʬʦʨʤʘʣʴʥʦʶ 

ʦʩʚʽʪʦʶ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʘʨ'ʻʨʠ. 

Web 3.0 ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [3]: 

1. ʈʦʟʰʠʨʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʪʘ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ. Web 3.0 ʥʘʜʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʠʚʯʘʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ ʚ ʥʘʪʫʨʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʱʦ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʾʭ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

2. ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ. ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʪʘ ʰʪʫʯʥʦʤʫ 

ʽʥʪʝʣʝʢʪʫ, Web 3.0 ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʷʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʢʨʘʱʝ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

3. ɻʣʦʙʘʣʴʥʘ ʩʧʽʣʴʥʦʪʘ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. Web 3.0 ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʦʙʤʽʥʫ ʥʘʚʯʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʥʘʡʢʨʘʱʠʭ ʦʩʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʝʢʩʧʝʨʪʽʚ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ. ʎʝ ʩʧʨʠʷʻ ʟʙʘʛʘʯʝʥʥʶ ʟʥʘʥʴ ʪʘ 

ʨʦʟhʠʨʝʥʥʶ ʛʦʨʠʟʦʥʪʽʚ ʫ ʥʘʚʯʘʥʥʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʣʦʢʯʝʡʥʫ ʪʘ Web 3.0 ʫ ʩʬʝʨʫ ʦʩʚʽʪʠ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʦʥʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʨʘʱʠʪʠ ʪʨʘʥʩʧʘʨʝʥʪʥʽʩʪʴ, 

ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʽʥʥʦʚʘʮʽʡ ʤʦʞʣʠʚʝ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ, ʘʜʘʧʪʠʚʥʠʭ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʧʦʪʨʝʙʠ ʢʦʞʥʦʛʦ ʫʯʥʷ [4]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʯʝʡʥʫ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʙʝʟʧʝʯʥʽ ʪʘ ʥʘʜʽʡʥʽ ʝʣʝʢʪʨʦʥʥʽ 

ʟʘʧʠʩʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. ʎʝ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʴ-ʷʢʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʘʙʦ 

ʬʘʣʴʩʠʬʽʢʘʮʽʡ ʜʘʥʠʭ. ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʚʽʜʢʨʠʚʘʶʪʴ ʰʣʷʭ ʜʦ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʛʦʨʦʜʞʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʜʦʩʷʛʥʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ, ʱʦ ʩʪʠʤʫʣʶʻ ʾʭ ʜʦ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʙʣʦʢʯʝʡʥ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʪʘ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʥʘʚʠʯʢʠ ʪʘ 

ʢʦʤʧʝʪʝʥʮʽʾ, ʦʪʨʠʤʘʥʽ ʚ ʧʦʟʘʬʦʨʤʘʣʴʥʽʡ ʦʩʚʽʪʽ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʘʨ'ʻʨʠ. Web 3.0 ʚʧʨʦʚʘʜʞʫʻ ʨʦʟʰʠʨʝʥʫ ʨʝʘʣʴʥʽʩʪʴ ʪʘ 

ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʱʦ ʥʘʜʘʻ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ ʚ ʥʘʪʫʨʘʣʴʥʠʭ 

ʫʤʦʚʘʭ. ʎʝ ʟʥʘʯʥʦ ʧʦʣʽʧʰʫʻ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [5]. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʨʦʟʨʦʙʣʷʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ. ʂʨʽʤ ʪʦʛʦ, Web 3.0 ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʦʙʤʽʥʫ ʥʘʚʯʘʣʴʥʠʤʠ 



160 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 
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ʨʝʩʫʨʩʘʤʠ, ʱʦ ʜʘʻ ʩʪʫʜʝʥʪʘʤ ʜʦʩʪʫʧ ʜʦ ʥʘʡʢʨʘʱʠʭ ʦʩʚʽʪʥʽʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʝʢʩʧʝʨʪʽʚ ʟ ʫʩʴʦʛʦ 

ʩʚʽʪʫ. ʎʝ ʩʧʨʠʷʻ ʟʙʘʛʘʯʝʥʥʶ ʟʥʘʥʴ ʪʘ ʨʦʟʰʠʨʝʥʥʶ ʛʦʨʠʟʦʥʪʽʚ ʫ ʥʘʚʯʘʥʥʽ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʯʝʡʥʫ ʪʘ Web 3.0 ʚ ʦʩʚʽʪʽ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʤʝʥʰʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʙʶʨʦʢʨʘʪʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤʠ 

ʟʘʢʣʘʜʘʤʠ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʘʛʘʪʴʦʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʪʘ ʚʯʠʪʝʣʽ 

ʤʦʞʫʪʴ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʯʘʩʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʥʘʚʯʘʥʥʶ ʪʘ ʧʽʜʪʨʠʤʮʽ ʩʪʫʜʝʥʪʽʚ. ɼʣʷ ʩʪʫʜʝʥʪʽʚ 

ʮʝ ʦʟʥʘʯʘʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʙʠʨʘʪʠ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʽʥʪʝʨʝʩʘʤ ʪʘ ʧʦʪʨʝʙʘʤ, ʘ ʪʘʢʦʞ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ 

ʟ ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʦʜʥʦʜʫʤʮʷʤʠ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʤʘʛʘʶʪʴ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʙ'ʻʢʪʠʚʥʠʭ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʚ ʙʣʦʢʯʝʡʥʽ, ʚʯʠʪʝʣʽ ʤʦʞʫʪʴ 

ʥʘʜʘʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʦʮʽʥʢʫ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʾʭ ʧʨʦʛʨʝʩ ʧʨʦʪʷʛʦʤ ʯʘʩʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʣʦʢʯʝʡʥʫ ʪʘ Web 3.0 ʚ ʦʩʚʽʪʫ ʧʝʨʝʪʚʦʨʶʻ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʫ 

ʜʠʥʘʤʽʯʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʩʷʛʪʠ ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʦʟʚʠʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ.ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʥʦʚʣʝʥʥʷ. ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʙʘʯʘʻ ʧʦʷʚʫ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʚʠʢʣʠʢʽʚ, ʽ ʚʯʠʪʝʣʽ, 

ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʪʘ ʽʥʰʽ ʫʯʘʩʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʛʦʪʦʚʽ ʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɼʦʜʘʪʢʦʚʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʣʦʢʯʝʡʥʫ ʪʘ Web 3.0 ʚ ʦʩʚʽʪʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ ʩʝʨʝʜ ʫʯʥʽʚ. ʐʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 

ʧʣʘʪʬʦʨʤ, ʩʪʫʜʝʥʪʠ ʥʘʚʯʘʶʪʴʩʷ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ, ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʘʪʦʨʩʴʢʽ ʧʨʦʝʢʪʠ 

ʽ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʘʭ. 

ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʠ ʜʣʷ ʪʠʭ, ʭʪʦ ʨʘʥʽʰʝ 

ʟʽʰʪʦʚʭʫʚʘʚʩʷ ʟ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʘʙʦ ʩʦʮʽʘʣʴʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ʆʥʣʘʡʥ-ʢʫʨʩʠ, ʚʽʜʢʨʠʪʽ ʣʝʢʮʽʾ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʩʽʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʤʽʩʮʷ 

ʧʨʦʞʠʚʘʥʥʷ ʯʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ. ɹʣʦʢʯʝʡʥ ʪʘ Web 3.0 ʪʘʢʦʞ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʧʽʜʭʽʜ ʜʦ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ. ʂʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʩʚʦʾʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ 

ʚʽʜʩʪʝʞʝʥʥʷ ʾʭʥʴʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 
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ʋɼʂ 004.77 

ʇʈʆʊʆʂʆʃʀ ʇɽʈɽɼɸʏɯ ɼɸʅʀʍ ɺ ʉʀʉʊɽʄɯ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

ʇʝʯʝʥʠʡ ʈ. ʖ., ɯʣʴʷʰʝʥʢʦ ʄ.ɹ., ʂʫʣʠʢʦʚʩʴʢʘ ʅ. ɸ., ʊʤ̔ʝʥʢʦ ɸ. ɺ. 

 

ɺ ʜʘʥʠʡ ʯʘʩ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʛʘʣʫʟʝʡ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʢʽʥʯʫʶʯʠ ʭʘʨʯʦʚʠʤ ʩʝʢʪʦʨʦʤ. ʆʜʥʽʻʶ ʟ ʷʩʢʨʘʚʠʭ ʽʣʶʩʪʨʘʮʽʡ IoT 

ʫ ʜʽʾ ʻ ʩʠʩʪʝʤʘ çʨʦʟʫʤʥʠʡ ʜʽʤè [1]. ʎʷ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, 

ʩʪʚʦʨʶʶʯʠ ʪʠʤ ʩʘʤʠʤ ʢʦʤʬʦʨʪʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠʚʘʥʥʷ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʝʩʫʨʩʽʚ. 

ɺʩʝ ʯʘʩʪʽʰʝ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʫ 

ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʤʝʨʝʞʫ, ʘ ʧʦʪʽʤ ʽ ʚ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʮʽʻʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦʩʪʫʧʥʦ 

ʧʨʠʙʣʠʟʥʦ 25 ʨʽʟʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. ʉʝʨʝʜ ʥʠʭ ʪʨʠ ʧʨʦʪʦʢʦʣʠ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ IoT: 

MQTT, CoAP ʽ HTTP/2 [2]. ʎʽ ʧʨʦʪʦʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʙʦʨʫ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ 

ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ IoT. ʆʜʥʘʢ ʫ ʢʦʞʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʻ ʩʚʦʾ 

ʥʶʘʥʩʠ ʨʦʙʦʪʠ, ʷʢʽ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ. ʆʪʞʝ, ʚʠʙʽʨ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʩʪʘʣʠ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʦʩʦʙʣʠʚʦ ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ ʱʦʨʦʢʫ. 

ʋ ʮʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʦʙʦʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʪʦʢʦʣʽʚ MQTT, CoAP ʽ HTTP/2 (ʪʘʙʣ. 

1). ɸʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʜʘʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʮʠʭ  

ʧʨʦʪʦʢʦʣʽʚ ʥʘ ʦʩʥʦʚʽ ʪʠʧʽʚ ʟʘʜʽʷʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

 

ʊʘʙʣʠʮʷ 1 ï ʆʩʥʦʚʥʽ ʚʽʜʤʽʥʠ ʚ ʧʨʦʪʦʢʦʣʘʭ MQTT, CoAP ʪʘ HTTP/2 

ʇʨʦʪʦʢʦʣ MQTT CoAP HTTP/2 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʨʽʚʝʥʴ TCP UDP TCP 

ɹʝʟʧʝʢʘ TSL/SSL DTLS TLS/SSL 

ʆʙʤʽʥ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʇʫʙʣʽʢʘʮʽʷ / ʇʽʜʧʠʩʢʘ ɿʘʧʠʪ / ɺʽʜʧʦʚʽʜʴ ɿʘʧʠʪ / ɺʽʜʧʦʚʽʜʴ 

ʅʘʜʽʡʥʽʩʪʴ 3 ʪʠʧʠ: QoS0, QoS1, 

QoS2 

2 ʪʠʧʠ: Confirmable, 

Non-confirmable 

ʥʝʤʘʻ 

 

MQTT, ʱʦ ʦʟʥʘʯʘʻ Message Queuing Telemetry Transport, ʜʦʪʨʠʤʫʻʪʴʩʷ ʤʦʜʝʣʽ ʦʙʤʽʥʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ çʧʫʙʣʽʢʘʮʽʷ-ʧʽʜʧʠʩʢʘè, ʷʢʘ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. MQTT ʤʘʻ ʥʝʚʝʣʠʢʽ ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ 

ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʦʙʤʝʞʝʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽ ʩʮʝʥʘʨʽʾʚ ʟ ʥʠʟʴʢʦʶ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ. ɺʽʥ 

ʧʨʦʧʦʥʫʻ ʨʽʟʥʽ ʨʽʚʥʽ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (QoS), ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʛʘʨʘʥʪʽʾ ʜʦʩʪʘʚʢʠ 

ʧʦʚʽʜʦʤʣʝʥʴ. ʊʠʤ ʥʝ ʤʝʥʰ, ʫ ʥʴʦʛʦ ʚʽʜʩʫʪʥʽ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ, ʷʢʽ ʤʦʞʥʘ ʧʦʤôʷʢʰʠʪʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ MQTT ʯʝʨʝʟ TLS/SSL ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. 

CoAP ʘʙʦ Constrained Application Protocol ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʨʠʩʪʨʦʾʚ IoT ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʁʦʛʦ ʣʝʛʢʽʩʪʴ ʨʦʙʠʪʴ ʡʦʛʦ ʯʫʜʦʚʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʜʘʪʯʠʢʽʚ ʽ 

ʧʨʠʚʦʜʽʚ. CoAP ʧʨʘʮʶʻ ʟʘ ʤʦʜʝʣʣʶ RESTful, ʧʦʜʽʙʥʦʶ ʜʦ HTTP, ʧʦʣʝʛʰʫʶʯʠ ʽʥʪʝʛʨʘʮʽʶ ʟ 

ʚʝʙʜʦʜʘʪʢʘʤʠ. ɺʽʥ ʤʘʻ ʥʠʟʴʢʽ ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʠʟʴʢʫ ʟʘʪʨʠʤʢʫ. 

ʂʨʽʤ ʪʦʛʦ, CoAP ʧʽʜʪʨʠʤʫʻ Datagram Transport Layer Security (DTLS) ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʟʚôʷʟʢʫ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. 

HTTP/2, ʭʦʯʘ ʽ ʥʝ ʻ ʝʢʩʢʣʶʟʠʚʥʠʤ ʜʣʷ IoT, ʚʽʜʽʛʨʘʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʝʢʦʩʠʩʪʝʤʘʭ 

IoT, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʧʦʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʚʝʙʩʝʨʚʽʩʘʤʠ. ɺʽʥ ʧʨʝʜʩʪʘʚʣʷʻ ʤʫʣʴʪʠʧʣʝʢʩʫʚʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʢʽʣʴʢʘ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʯʝʨʝʟ ʦʜʥʝ ʟôʻʜʥʘʥʥʷ. ʎʷ ʬʫʥʢʮʽʷ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ 

ʟʘʪʨʠʤʢʫ. HTTP/2 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʠʩʥʝʥʥʷʤ ʟʘʛʦʣʦʚʢʽʚ, ʱʦ ʤʽʥʽʤʽʟʫʻ ʜʘʥʽ, ʱʦ ʥʘʜʩʠʣʘʶʪʴʩʷ 

ʯʝʨʝʟ ʤʝʨʝʞʫ, ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʚʽʥ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʝʨʝʟ 

HTTPS, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʽʟ ʰʠʬʨʫʚʘʥʥʷʤ ʜʘʥʠʭ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʻʶ ʩʝʨʚʝʨʘ ʪʘ 

ʮʽʣʽʩʥʽʩʪʶ ʜʘʥʠʭ. 
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ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʧʨʦʪʦʢʦʣʽʚ ʥʘʚʝʜʝʤʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʧʨʠʩʪʨʦʾʚ IoT (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2 ï ʈʝʢʦʤʝʥʜʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʦʢʦʣʽʚ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʨʠʩʪʨʦʾʚ ɯʦʊ 

ʊʠʧ ʧʨʠʩʪʨʦʾ ʈʝʢʦʤʝʥʜʘʮʽʾ 

ʇʨʠʩʪʨʦʾ IoT ʟ 

ʥʠʟʴʢʠʤ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ 

ɼʣʷ ʤʘʣʦʧʦʪʫʞʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʘʢʠʭ ʷʢ 

ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʧʨʦʩʪʽ ʧʨʠʚʦʜʠ, ʧʨʦʪʦʢʦʣ CoAP ʻ 

ʦʩʥʦʚʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʣʝʛʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ. 

ɼʘʥʽ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ ʪʘ ʢʦʥʪʨʦʣʴ 

ʗʢʱʦ ʩʠʩʪʝʤʘ  IoT ʧʦʪʨʝʙʫʻ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ ʪʘ ʥʠʟʴʢʦʾ ʟʘʪʨʠʤʢʠ, ʦʩʦʙʣʠʚʦ ʚ ʪʘʢʠʭ ʩʮʝʥʘʨʽʷʭ, ʷʢ ʨʦʟʫʤʥʽ 

ʙʫʜʠʥʢʠ, MQTT ʤʘʻ ʩʪʘʪʠ ʚʘʰʠʤ ʚʠʙʦʨʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ 

ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɺʝʙʽʥʪʝʛʨʦʚʘʥʘ 

ʩʠʩʪʝʤʘ 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ IoT-ʧʨʠʩʪʨʦʷʤ ʥʝʦʙʭʽʜʥʦ ʙʝʟʧʝʨʝʙʽʡʥʦ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʝʙʩʝʨʚʽʩʘʤʠ, ʥʘʷʚʥʦʶ ʚʝʙ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ 

ʧʘʥʝʣʷʤʠ ʽʥʩʪʨʫʤʝʥʪʽʚ IoT, HTTP/2 ʯʝʨʝʟ HTTPS ʯʫʜʦʚʦ ʧʽʜʭʦʜʠʪʴ. 

ɿʤʽʰʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

ʋ ʟʤʽʰʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ 

ʧʨʠʩʪʨʦʾʚ ʤʦʞʥʘ ʨʦʟʛʦʨʥʫʪʠ ʢʦʤʙʽʥʘʮʽʶ ʮʠʭ ʧʨʦʪʦʢʦʣʽʚ, 

ʦʧʪʠʤʽʟʫʶʯʠ ʢʦʞʝʥ ʽʟ ʥʠʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʨʦʣʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʘʤ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʝʨʝʚʘʛʘʤʠ ʚʩʽʭ ʪʨʴʦʭ. 

ʂʨʠʪʠʯʥʽ ʚʠʤʦʛʠ ʜʦ 

ʙʝʟʧʝʢʠ IoT 

ɼʣʷ ʜʦʜʘʪʢʽʚ IoT, ʷʢʽ ʥʘʜʘʶʪʴ ʧʨʽʦʨʠʪʝʪ ʙʝʟʧʝʮʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ, ʤʝʜʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʘʙʦ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʥʘʩʪʽʡʥʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ HTTP/2 ʯʝʨʝʟ HTTPS ʘʙʦ 

CoAP ʽʟ DTLS ʜʣʷ ʥʘʩʢʨʽʟʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʥʘʜʽʡʥʦʾ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. 

 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʚʠʙʽʨ ʧʨʦʪʦʢʦʣʫ ʤʘʻ ʙʫʪʠ ʨʝʪʝʣʴʥʠʤ ʨʽʰʝʥʥʷʤ, ʢʝʨʦʚʘʥʠʤ ʢʦʥʢʨʝʪʥʠʤʠ 

ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʚʘʰʦʛʦ ʧʨʦʝʢʪʫ IoT ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʘʰʠʭ ʧʨʠʩʪʨʦʾʚ. ʇʨʦʜʫʤʘʥʠʡ 

ʘʥʘʣʽʟ ʥʘʢʣʘʜʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ, ʬʫʥʢʮʽʡ ʙʝʟʧʝʢʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʧʦʤʦʞʝ 

ʚʘʤ ʚʠʙʨʘʪʠ ʽʜʝʘʣʴʥʠʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʚʘʰʦʾ ʫʥʽʢʘʣʴʥʦʾ ʝʢʦʩʠʩʪʝʤʠ IoT. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ MQTT, CoAP ʽ HTTP/2, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʧʦʪʨʝʙ ʚʘʰʦʛʦ ʧʨʦʝʢʪʫ, ʨʦʟʢʨʠʻ ʚʝʩʴ 

ʧʦʪʝʥʮʽʘʣ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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Iggalore // Internet of Things. ï First edition. | Boca Raton, FL : CRC Press/Taylor & Francis Group, 

LLC, 2021., 2020. ï P. 189ï208. ï Mode of access: https://doi.org/10.1201/9781003032441-13 (date 

of access: 23.10.2023).  
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ʋɼʂ 004.42 

ʂʆʄʇʆʅʆɺʂɸ XY HEAD, Z BED ʇʈʆʇʆʅʋɭ ʋʅɯʂɸʃʔʅɯ ʇɽʈɽɺɸɻʀ ɺ 

ʉʊɸɹɯʃʔʅʆʉʊɯ ʊɸ ʊʆʏʅʆʉʊɯ ɼʈʋʂʋ ʇʆʈɯɺʅʗʅʆ ɯɿ ɯʅʐʀʄʀ 

ʂʆʅʌɯɻʋʈɸʎɯʗʄʀ 

ʆʤʝʣʴʷʥʯʝʥʢʦ ʆ.ʂ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʘʩʘʪʢʽʥ ɼ. ʖ. 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ 3D-ʜʨʫʢ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʛʘʣʫʟʝʡ, ʚʽʜ 

ʧʨʦʤʠʩʣʦʚʠʭ ʜʦ ʤʝʜʠʯʥʠʭ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ 

ʜʨʫʢʫ, ʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʨʫʭʫ ʛʦʣʦʚʢʠ ʪʘ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ. ʊʨʘʜʠʮʽʡʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʪʘʢʽ 

ʷʢ XYZ-ʛʦʣʦʚʢʘ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʭʦʨʦʰʫ ʷʢʽʩʪʴ, ʘʣʝ ʟ ʧʝʚʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ʉʫʯʘʩʥʠʡ 

ʧʽʜʭʽʜ, ʪʘʢʠʡ ʷʢ ʢʦʥʬʽʛʫʨʘʮʽʷ ʛʦʣʦʚʢʠ XY ʽ Z-ʧʣʘʪʬʦʨʤʠ, ʧʨʦʧʦʥʫʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʪʦʯʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʬʽʢʩʘʮʽʾ ʦʩʽ Z ʜʣʷ ʨʫʭʫ ʩʪʦʣʫ ʽ ʦʩʽ XY ʜʣʷ ʛʦʣʦʚʢʠ ʜʦʩʷʛʘʻʪʴʩʷ 

ʢʨʘʱʘ ʢʝʨʦʚʘʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ ʧʨʠ ʥʘʥʝʩʝʥʥʽ ʰʘʨʽʚ ʽ ʤʝʥʰʫ ʚʽʙʨʘʮʽʶ. ʊʘʢʘ 

ʢʦʥʬʽʛʫʨʘʮʽʷ ʪʘʢʦʞ ʩʧʨʠʷʻ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ ʘʜʛʝʟʽʶ 

ʰʘʨʽʚ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʽ ʧʝʨʝʚʘʛʠ, ʢʦʥʬʽʛʫʨʘʮʽʶ Z-ʧʣʘʪʬʦʨʤʠ XY-ʛʦʣʦʚʢʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʦʛʦ 3D-ʜʨʫʢʫ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. ʅʘ ʨʠʩ. 1 ʚʢʘʟʘʥʦ 

ʧʨʠʢʣʘʜ ʧʨʠʥʝʪʨʘ ʟ ʢʽʥʝʤʘʪʝʢʦʶ Z-ʧʣʘʪʬʦʨʤʠ XY-ʛʦʣʦʚʢʠ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʝʪʨ  ʟ Z-ʧʣʘʪʬʦʨʤʠ XY-ʛʦʣʦʚʢʠ. 

3D ʧʨʠʥʪʝʨ Creality Ender 5 Plus 

 

ʇʝʨʝʚʘʛʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʛʦʣʦʚʢʠ XY ʽ Z-ʧʣʘʪʬʦʨʤʠ: 

1. ʄʽʥʽʤʽʟʘʮʽʷ ʤʘʩʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ: ʛʦʣʦʚʢʘ, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʧʣʦʱʠʥʽ XY, 

ʟʘʟʚʠʯʘʡ ʣʝʛʰʘ, ʥʽʞ ʛʦʣʦʚʢʘ, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʪʨʴʦʭ ʚʠʤʽʨʘʭ. ʎʝ ʟʤʝʥʰʫʻ ʽʥʝʨʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʽ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʰʚʠʜʢʝ ʽ ʪʦʯʥʝ ʧʝʨʝʤʽʱʝʥʥʷ. 
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2. ʇʦʢʨʘʱʝʥʘ ʢʝʨʦʚʘʥʽʩʪʴ: ʦʩʢʽʣʴʢʠ ʨʫʭʠ ʛʦʣʦʚʢʠ ʪʘ ʧʣʘʪʬʦʨʤʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʢʨʝʤʦ, 

ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʣʝʛʢʦ ʚʥʦʩʠʪʠ ʢʦʨʝʢʪʠʚʠ ʜʦ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʢʨʝʤʦ, ʦʧʪʠʤʽʟʫʶʯʠ ʧʨʦʮʝʩ 

ʜʨʫʢʫ. 

3. ɿʙʽʣʴʰʝʥʘ ʧʣʦʱʘ ʜʨʫʢʫ: ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʤʝʞʝʥʥʷ ʨʫʭʫ ʛʦʣʦʚʢʠ ʧʦ ʦʩʽ Z ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʧʣʦʱʽ ʜʨʫʢʫ ʜʣʷ ʧʨʠʩʪʨʦʶ ʪʦʛʦ ʞ ʨʦʟʤʽʨʫ. 

ʇʝʨʝʚʘʛʠ ʛʦʣʦʚʢʠ XY, ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʪʘʥʠʥʠ Z: 

1. ʆʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʤʘʩʠ: ʜʨʫʢʫʶʯʘ ʛʦʣʦʚʢʘ, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʣʠʰʝ ʧʦ ʦʩʷʭ X ʽ Y, 

ʟʘʟʚʠʯʘʡ ʤʘʻ ʤʝʥʰʫ ʤʘʩʫ ʧʦʨʽʚʥʷʥʦ ʟ ʛʦʣʦʚʢʘʤʠ, ʷʢʽ ʨʫʭʘʶʪʴʩʷ ʧʦ ʚʩʽʭ ʪʨʴʦʭ ʦʩʷʭ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʽʥʝʨʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʰʚʠʜʢʝ ʽ ʪʦʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 

2. ʄʝʥʰʘ ʚʽʙʨʘʮʽʷ: ʆʩʢʽʣʴʢʠ ʨʫʭ ʧʦ ʦʩʽ Z ʦʙʤʝʞʝʥʠʡ ʩʪʦʣʦʤ, ʚʽʙʨʘʮʽʷ ʜʨʫʢʫʶʯʦʾ 

ʛʦʣʦʚʢʠ ʥʝ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʫ, ʱʦ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʜʨʫʢʫ. 

3. ʉʪʘʙʽʣʴʥʽʩʪʴ: ʉʪʽʣ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʧʦ ʦʩʽ Z, ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʦʩʥʦʚʫ ʜʣʷ ʜʨʫʢʫ, ʱʦ 

ʩʧʨʠʷʻ ʢʨʘʱʽʡ ʘʜʛʝʟʽʾ ʧʝʨʰʦʛʦ ʰʘʨʫ. 

4. ɹʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʧʣʘ: ʥʝʨʫʭʦʤʘ ʧʣʘʪʬʦʨʤʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʡ ʽ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʧʣʘ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʜʝʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʜʨʫʢʫ. 

ʅʝʜʦʣʽʢʠ XY-ʛʦʣʦʚʢʠ, Z-ʧʣʘʪʬʦʨʤʠ: 

1. ʆʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʝʪʘʣʽ: ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ ʜʝʪʘʣʽ ʜʦʩʪʫʧ ʜʦ ʥʝʾ ʤʦʞʝ ʩʪʘʪʠ 

ʩʢʣʘʜʥʠʤ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

2. ʄʝʭʘʥʽʯʥʘ ʩʢʣʘʜʥʽʩʪʴ: ɼʦʜʘʪʢʦʚʽ ʤʝʭʘʥʽʟʤʠ, ʪʘʢʽ ʷʢ ʚʠʩʦʢʦʷʢʽʩʥʽ ʥʘʧʨʷʤʥʽ ʦʩʽ Z, 

ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ ʚʘʨʪʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʥʪʝʨʘ. 

3. ʇʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʟʽ ʩʪʽʡʢʽʩʪʶ ʩʪʦʣʫ: ʷʢʱʦ ʩʪʽʣ ʥʝʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʠʡ, ʚʝʣʠʢʽ ʜʝʪʘʣʽ 

ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʡʦʛʦ ʢʦʣʠʚʘʥʥʷ ʧʽʜ ʯʘʩ ʨʫʭʫ, ʱʦ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ ʜʨʫʢʫ. 

4. ʆʙʤʝʞʝʥʠʡ ʨʦʟʤʽʨ ʜʨʫʢʫ: ɺʠʩʦʪʘ ʜʨʫʢʫ ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʩʪʦʣʫ ʽ 

ʧʨʦʩʪʦʨʦʤ, ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʦʩʽ Z. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.4:631.234 

ʈʆɿʈʆɹʂɸ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 

ʂʃɯʄɸʊʀʏʅʀʄʀ ʇɸʈɸʄɽʊʈɸʄʀ ʊɽʇʃʀʎɯ ʅɸ ʆʉʅʆɺɯ ʄɯʂʈʆʂʆʅʊʈʆʃɽʈɯɺ 

ʆʩʪʨʦʫʰʢʦ ɹ. ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʘʛʫʥ ɸ. ɺ. 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʧʦʪʨʝʙʠ ʚ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʘʭ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʤʘʪʦʤ ʫ ʪʝʧʣʠʮʷʭ ʩʪʘʻ ʚʩʝ 

ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ - ʨʦʟʨʦʙʢʘ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʤʘʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʧʣʠʮʽ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ. 

ʄʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʪʘ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʫʤʦʚ 

ʜʦʚʢʽʣʣʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. ʎʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʩʝʥʩʦʨʠ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɯʥʬʦʨʤʘʮʽʷ ʟ 

ʩʝʥʩʦʨʽʚ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʨʝʛʫʣʶʻ ʩʠʩʪʝʤʠ 

ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. 

ɼʦʜʘʪʢʦʚʦ, ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʬʝʨʤʝʨʠ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʪʘ ʢʦʨʠʛʫʚʘʪʠ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʚ ʪʝʧʣʠʮʽ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʜʘʪʢʘ ʘʙʦ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʤʬʦʨʪ ʜʣʷ ʨʦʩʣʠʥ, ʘʣʝ ʡ 

ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʴ ʨʝʩʫʨʩʠ ʪʘ ʯʘʩ ʬʝʨʤʝʨʽʚ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʠʩʪʝʤʘ ʤʘʻ ʤʘʩʰʪʘʙʫʚʘʪʠʩʴ ʪʘ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʨʽʟʥʠʭ 

ʜʘʪʯʠʢʽʚ, ʪʘʢʠʭ ʷʢ RS485, i2c, 1-wire. ʎʝ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʤʘʪʠ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʙʫʜʫʪʴ 

ʤʘʪʠ ʙʝʟʣʽʯ ʢʦʨʠʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɺʠʙʽʨ ʜʘʪʯʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʦʛ, ʪʘʢʠʭ ʷʢ ʪʦʯʥʽʩʪʴ, ʮʽʥʘ, 

ʚʘʨʪʽʩʪʴ ʪʘ ʜʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʟʽʙʨʘʪʠ ʩʠʩʪʝʤʫ, ʷʢʘ ʟʤʦʞʝ 

ʚʠʢʦʥʘʪʠ ʚʩʽ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ. ʗʢʱʦ ʪʝʧʣʠʮʷ ʤʘʻ ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ, ʚʽʜʧʦʚʽʜʥʦ ʥʘʤ ʧʦʪʨʽʙʥʦ 

ʨʦʟʤʽʩʪʠʪʠ ʜʘʣʝʢʦ ʚʽʜ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʜʘʪʯʠʢʠ, ʪʦ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʪʯʠʢʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ 

ʧʦ ʰʠʥʽ RS485. ɼʘʥʽ ʜʘʪʯʠʢʠ ʚʚʘʞʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʠʤʠ, ʤʘʶʪʴ ʥʘʜʽʡʥʽ ʢʦʨʧʫʩʠ ʪʘ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ, ʘ ʛʦʣʦʚʥʝ - ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʚʝʣʠʢʽʡ ʚʽʜʩʪʘʥʽ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʽ ʚʽʜʧʦʚʽʜʥʫ 

ʚʘʨʪʽʩʪʴ. ɼʘʪʯʠʢʠ I2C ʪʘ 1-Wire ʜʦʙʨʝ ʧʽʜʽʡʜʫʪʴ ʜʣʷ ʪʝʧʣʠʮʴ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, ʘʜʞʝ ʤʘʶʪʴ 

ʥʝʚʝʣʠʢʫ ʚʽʜʩʪʘʥʴ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʠʭ ʜʘʪʯʠʢʽʚ ʻ ʮʽʥʘ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ, ʾʭ ʜʦʩʠʪʴ 

ʣʝʛʢʦ ʧʨʠʜʙʘʪʠ ʟʘ ʥʝʚʝʣʠʢʫ ʮʽʥʫ, ʪʘʢʦʞ ʚʦʥʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʜʘʪʯʠʢʽʚ ʟʘ ʪʦʯʥʽʩʪʶ ʪʘ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʚʦʥʠ ʚʽʜʩʪʝʞʫʶʪʴ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʐʠʥʘ I2C ʪʘ ʧʝʨʠʬʝʨʽʡʥʽ ʧʨʠʩʪʨʦʾ 

 

ʄʘʶʯʠ ʜʘʪʯʠʢʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʥʘʤ ʩʣʽʜ ʷʢʦʩʴ ʢʝʨʫʚʘʪʠ ʥʠʤʠ, ʜʣʷ 

ʮʴʦʛʦ ʤʠ ʚʠʢʦʨʠʩʪʘʻʤʦ ʨʝʣʝ. ʈʝʣʝ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʧʽʜʢʣʶʯʘʪʠ ʝʣʝʤʝʥʪʠ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ 

ʚ ʪʝʧʣʠʮʽ, ʪʘʢʽ ʷʢ ʦʙʽʛʨʽʚ, ʧʦʣʠʚ, ʚʝʥʪʠʣʷʮʽʷ, ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʽʥʰʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʥʝ ʪʽʣʴʢʠ 

ʤʦʥʽʪʦʨʠʪʠ ʩʪʘʥ, ʘʣʝ ʡ ʢʝʨʫʚʘʪʠ ʤʽʢʨʦʢʣʽʤʘʪʦʤ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʨʝʣʝʡʥʽ ʤʦʜʫʣʽ, ʷʢʽ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʧʦ ʰʠʥʽ RS485, ʮʝ ʜʘʩʪʴ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʝʣʝ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʨʽʟʥʠʭ ʟʦʥ ʪʝʧʣʠʮʽ. 

ʆʪʞʝ, ʜʦʩʣʽʜʠʚʰʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʘʪʯʠʢʠ ʪʘ ʚʠʢʦʥʘʚʯʽ ʧʨʠʩʪʨʦʾ, ʩʣʽʜ ʦʙʨʘʪʠ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʟʤʦʞʝ ʮʝ ʚʩʝ ʦʙʨʦʙʣʷʪʠ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʠʩʪʝʤʘ ʤʘʻ ʢʦʥʪʨʦʣʶʚʘʪʠʩʴ 

ʜʠʩʪʘʥʮʽʡʥʦ, ʤʠ ʤʦʞʝʤʦ ʨʦʟʛʣʷʥʫʪʠ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʩʝʨʽʾ ESP32. ɼʘʥʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʻ 

ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʠʤʠ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ. ɼʘʥʘ ʩʝʨʽʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ 

ʛʘʨʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʘʜʞʝ ʤʘʻ ʚʙʫʜʦʚʘʥʠʡ Wi-Fi, ʱʦ ʜʦʟʚʦʣʠʪʴ ʥʘʤ 

ʧʨʠʻʜʥʘʪʠ ʩʠʩʪʝʤʫ ʜʦ ʭʤʘʨʠ. ʇʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʟ ʥʘʰʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʪʦʢʦʣ 

MQTT [1-4]. 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʚʭʦʜʠʪʴ ʫ ʥʘʰʝ ʧʦʚʩʷʢʜʝʥʥʝ 

ʞʠʪʪʷ, ʧʨʦʪʦʢʦʣ MQTT ʚʠʩʪʫʧʘʻ ʷʢ ʦʜʠʥ ʟ ʢʣʶʯʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. MQTT, ʱʦ ʩʪʦʾʪʴ ʟʘ "Message Queuing Telemetry Transport", ʙʫʚ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʥʠʟʴʢʦʧʦʪʫʞʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʥʝʥʘʜʽʡʥʠʭ ʤʝʨʝʞʝʚʠʭ ʟ'ʻʜʥʘʥʴ, 

ʨʦʙʣʷʯʠ ʡʦʛʦ ʽʜʝʘʣʴʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʜʣʷ IoT-ʩʮʝʥʘʨʽʾʚ. ʁʦʛʦ ʣʝʛʢʘ ʚʘʛʘ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʪʨʘʥʩʣʷʮʽʾ 

ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʝ ʽ ʩʪʘʙʽʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ. 

ɼʦʜʘʪʢʦʚʦ, MQTT ʧʨʦʧʦʥʫʻ ʨʽʚʥʽ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʫ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʫ, ʱʦ 

ʛʘʨʘʥʪʫʻ ʜʦʩʪʘʚʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʘʭ ʧʝʨʝʨʠʚʘʥʴ ʟ'ʻʜʥʘʥʥʷ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʦʙʣʷʪʴ MQTT ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʠʪʠ 

ʥʘʜʽʡʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ IoT-ʨʽʰʝʥʥʷ.  

ɺʩʝ ʚʠʱʝʥʘʚʝʜʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʛʣʠʙʦʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʩʫʯʘʩʥʠʭ ʪʝʧʣʠʮʷʭ. ʋ ʢʦʥʪʝʢʩʪʽ 

ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʧʦʪʨʝʙʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚ ʜʣʷ 

ʨʦʩʪʫ ʨʦʩʣʠʥ ʩʪʘʻ ʧʨʽʦʨʠʪʝʪʦʤ. ʆʪʞʝ, ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ, ʘʜʘʧʪʠʚʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʘ ʩʠʩʪʝʤʘ 

ʧʦʚʠʥʥʘ ʥʝ ʣʠʰʝ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʢʣʽʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʝʧʣʠʮʽ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʟʥʠʞʫʻ ʨʠʟʠʢʠ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʉʀʉʊɽʄɸ ʊɽʉʊʋɺɸʅʅʗ ʂʃʖʏʆɺʀʍ ʊɸ ɻɸʄʋʖʏʀʍ ʇʆʉʃɯɼʆɺʅʆʉʊɽʁ 

ʂʈʀʇʊʆɻʈɸʌɯʏʅʀʍ ɿɸʉʆɹɯɺ ɿɸʍʀʉʊʋ 

ʉʽʤʘʥʦʚ ʄ.ʄ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʫʣʽʥʽʯ ʆ.ʄ. 

 

ʇʨʦʙʣʝʤʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʥʝʙʘʞʘʥʠʭ ʚʧʣʠʚʽʚ ʽʩʥʫʻ 

ʜʘʚʥʦ, ʟ ʨʦʟʚʠʪʢʦʤ ʣʶʜʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʦʷʚʦʶ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʜʝʨʞʘʚʥʦʛʦ ʫʩʪʨʦʶ, 

ʧʦʜʘʣʴʰʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʷ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʷ ʩʪʘʻ ʮʽʥʥʦʶ, ʽ ʾʾ ʚʦʣʦʜʽʥʥʷ ʜʦʟʚʦʣʠʪʴ ʥʠʥʽʰʥʽʤ ʪʘ ʧʦʪʝʥʮʽʡʥʠʤ ʚʣʘʩʥʠʢʘʤ 

ʦʪʨʠʤʫʚʘʪʠ ʧʝʚʥʽ ʚʠʛʨʘʰʽ. 

ʇʝʨʝʭʽʜ ʥʘ ʽʥʬʦʨʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʪʦʨʢʥʫʚʩʷ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ. ɺʝʣʠʢʠʤ ʢʨʦʢʦʤ 

ʫʧʝʨʝʜ ʫ ʩʠʩʪʝʤʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʩʪʘʚ ʝʣʝʢʪʨʦʥʥʠʡ ʫʨʷʜ. ɽʣʝʢʪʨʦʥʥʝ ʜʝʨʞʘʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝ ʻ ʜʦʧʦʚʥʝʥʥʷʤ ʜʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʣʠʰʝ ʚʠʟʥʘʯʘʻ ʥʦʚʠʡ 

ʩʧʦʩʽʙ ʚʟʘʻʤʦʜʽʾ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ. 

ʎʝ ʦʙʫʤʦʚʣʶʻ ʙʝʟʧʝʨʝʯʥʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ. 

ʇʠʪʘʥʥʷʤ ʚʠʚʯʝʥʥʷ ʟʤʽʩʪʫ ʪʘ ʦʮʽʥʢʠ ʩʪʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ. ʉʧʝʮʠʬʽʢʫ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʨʛʘʥʽʚ 

ʜʝʨʞʫʧʨʘʚʣʽʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʫ ʧʨʘʮʷʭ ʪʘʢʠʭ ʘʚʪʦʨʽʚ ʷʢ ɻʨʫʥʽʥ ʆ.ɸ., Mueller JP, ʗʙʣʦʢʦʚ ʅ.ʇ., 

ɭʩʴʢʦʚ ɸ.ɺ., ʂʽʨʶʰʠʥ ɯ.ɯ., ʃʦʙʦʜʽʥʘ ɸ. ʉ., ɭʨʤʦʣʘʻʚʘ ɺ. ɺ. , ɹʽʨʶʢʦʚ, ɸ. ɸ., ʉʘʚʯʝʥʢʦ ʆ.ɸ. ʽ ʪʘʢ 

ʜʘʣʽ. 

ʆʜʥʘʢ, ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʚʘʞʘʪʠ ʟʘʚʝʨʰʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʽʡ ʩʬʝʨʽ ʥʘʚʨʷʜ 

ʯʠ ʤʦʞʣʠʚʦ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʽʩʪʶ ʪʘ ʜʠʥʘʤʽʯʥʽʩʪʶ ʟʤʽʥʠ ʩʝʨʝʜʦʚʠʱ ʙʽʟʥʝʩʫ, 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʾʭ ʛʣʦʙʘʣʴʥʠʤ ʦʭʦʧʣʝʥʥʷʤ ʫʩʽʭ ʙʝʟ 

ʚʠʥʷʪʢʫ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʪʦʱʦ.  ʎʝ ʟʫʤʦʚʠʣʦ ʥʘʩʪʫʧʥʫ ʧʦʩʪʘʥʦʚʢʫ ʤʝʪʠ 

ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ï ʦʮʽʥʢʘ ʩʪʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʾʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɺʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

2. ʈʦʟʛʣʷʜ ʧʦʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʟʚ'ʷʟʢʫ ʟ ʝʢʦʥʦʤʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʟʘʛʨʦʟ. 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʪʘ ʤʝʪʦʜʽʚ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

5. ʇʦʨʽʚʥʷʥʥʷ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ. 

6. ɼʦʩʣʽʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

7. ʈʦʟʛʣʷʜ ʧʦʣʽʪʠʢʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʭʠʱʘʻʪʴʩʷ, ʥʝ ʤʽʩʪʠʪʴ ʜʝʨʞʘʚʥʫ 

ʪʘʻʤʥʠʮʶ. 

8. ɺʠʚʯʝʥʥʷ ʤʦʜʝʣʽ ʟʘʛʨʦʟ ʙʝʟʧʝʮʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

9. ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʾ ʰʢʦʜʠ ɸʜʤʽʥʽʩʪʨʘʮʽʾ ʧʽʜ ʯʘʩ ʚʠʪʦʢʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʱʦʜʦ ʚʠʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʩʧʦʩʦʙʽʚ ʾʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ [1]. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʫʢʫʧʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʙʝʟʧʝʢʠ. 

ɾʦʜʥʘ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʙʝʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʧʦʨʫʰʝʥʥʷ ʘʙʦ ʾʭ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʦʾʚ ʪʘ ʚʪʨʘʪ ʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʨʦʟʚʠʪʢʫ. ɯʥʬʦʨʤʘʮʽʷ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʙʫʜʴ-ʷʢʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ [2]. 

ɯʥʬʦʨʤʘʮʽʡʥʘʩʬʝʨʘ ʻ ʩʠʩʪʝʤʥʠʤ ʯʠʥʥʠʢʦʤ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ 

ʧʦʣʽʪʠʯʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ, ʦʙʦʨʦʥʥʦʾ ʪʘ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. ʅʘʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋʢʨʘʾʥʠ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʽ ʮʷ ʟʘʣʝʞʥʽʩʪʴ 

ʧʦʩʠʣʶʚʘʪʠʤʝʪʴʩʷ ʚ ʤʽʨʫ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ʋ ɼʦʢʪʨʠʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜ ʪʝʨʤʽʥʦʤ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʬʝʨʘ ʨʦʟʫʤʽʻʪʴʩʷ 

çʩʫʢʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʦʙ'ʻʢʪʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʩʘʡʪʽʚ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʤʝʨʝʞʽ çɯʥʪʝʨʥʝʪè, ʤʝʨʝʞ ʟʚ'ʷʟʢʫ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʫʙ'ʻʢʪʽʚ, 

ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚ'ʷʟʘʥʘ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʪʘ ʦʙʨʦʙʢʦʶ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʚʠʪʢʦʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʟʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʩʫʢʫʧʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥè [2, ʩ. 69]. 

ʆʩʢʽʣʴʢʠ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪʠ ʮʽʣʽʩʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 

ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʦʙʽʯʥʠʭ ʟʘʛʨʦʟ, ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʟʘʭʠʱʝʥʘ. ʑʦʜʥʷ ʢʦʞʥʘ 

ʣʶʜʠʥʘ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʦʜʽʷʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʟʘʛʨʦʟʘʤʠ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʬʝʨʠ, ʥʘʧʨʠʢʣʘʜ: 

1. ʇʨʠʩʚʦʻʥʥʷ ʯʫʞʦʛʦ ʤʘʡʥʘ. 

2. ʂʨʘʜʽʞʢʘ ʚʣʘʩʥʦʩʪʽ (ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʤʧʣʝʢʪʫʶʯʠʭ). 

3. ʇ̔ ʜʨʦʙʢʘ ʜʘʥʠʭ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʘ ʤʦʜʠʬʽʢʘʮʽʷ. 

4. ʇʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʨʠʚʘʪʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

5. ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʘʙʦ ʧʝʨʝʚʠʱʝʥʥʷ ʧʨʘʚ ʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦʜʦʩʪʫʧʫ ʜʦ 

ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʣʘʩʥʠʢʘ. 

6. ɺʠʤʘʛʘʥʥʷ ʯʠ ʰʘʥʪʘʞ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʽʚ; 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ. 

7. ɿʣʦʚʤʠʩʥʝ ʩʧʦʪʚʦʨʝʥʥʷ ʯʠ ʟʥʠʱʝʥʥʷ ʜʘʥʠʭ. 

8. ʇʦʨʫʰʝʥʥʷ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʯʠ ʧʨʘʚʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʦʱʦ. 

ʋ ʚʫʟʴʢʦʤʫ ʟʥʘʯʝʥʥʽ çʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘè - ʮʝ ʩʪʘʥ ʟʘʭʠʱʝʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚʠ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ ʯʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʚʧʣʠʚʽʚ ʧʨʠʨʦʜʥʦʛʦ ʯʠ ʰʪʫʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʚʜʘʥʥʷ ʥʠʤʠ ʢʨʠʪʠʯʥʦʾ ʪʘ ʥʝʧʦʧʨʘʚʥʦʾ ʰʢʦʜʠ ʜʣʷ ʩʫʙ'ʻʢʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʽʜʥʦʩʠʥ [3]. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ. URL: https://lickeys.ru/uk/zhestkijj-

disk/klassifikaciya-sovremennyhkriptograficheskih-metodov/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 07.09.2023)  

2. ʉʠʤʝʪʨʠʯʥʽ ʢʨʠʧʪʦʩʠʩʪʝʤʠ ï ʮʝ. URL: http://jak.bono.odessa.ua/articles/simetrichni-

kriptosistemi-ce.php (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 08.09.2023)  

3. ʉʫʯʘʩʥʽ ʘʣʛʦʨʠʪʤʠ ʰʠʬʨʫʚʘʥʥʷ. ʄʝʪʦʜʠ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. URL: 

https://polarize.ru/uk/grafika/sovremennye-algoritmy-shifrovaniya-metodyshifrovaniya-dannyh/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 10.09.2023)  

4. ʐʠʬʨʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʟʘʤʽʥʠ. URL: http://ni.biz.ua/11/11_4/11_46236_shifrovanie-

metodom-zamenipodstanovki.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 10.09.2023) 
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʊɸ ʆɹʈʆɹʂʀ ʆɹʈɸɿɯɺ 

ʅɸ ʆʉʅʆɺɯ ʄɸʐʀʅʅʆɻʆ ɿʆʈʋ ʊɸ ʉʀʉʊɽʄ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ʈɯɿʅʀʍ 

ʉʌɽʈɸʍ ɾʀʊʊɭɼɯʗʃʔʅʆʉʊɯ 

ʉʦʨʦʢʦʧʫʜ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʧʝʨʝʞʠʚʘʻ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʞʝ 

ʽʩʥʫʶʯʠʭ  ʪʝʭʥʦʣʦʛʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʩʪʘʣʘ ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ, ʥʽʞ ʨʘʥʽʰʝ. ɼʝʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ʙʘʛʘʪʦ ʣʶʜʝʡ ʥʘʚʽʪʴ ʽ ʥʝ ʤʦʛʣʠ 

ʫʷʚʠʪʠ ʱʦ ʪʘʢʝ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʥʘ ʢʘʞʫʯʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʥʠʤ. ʇʦʻʜʥʘʥʥʷ 

ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʧʨʦʮʝʩʽʚ, ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʬʝʨʠ ʚ ʷʢʽ ʟʘʜʽʷʥʠʡ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʘʙʦ ʡʦʛʦ ʩʠʩʪʝʤʠ ʩʪʘʶʪʴ ʙʽʣʴʰ 

ʟʘʪʨʝʙʫʚʘʥʽ ʚ ʨʷʜʽ ʩʬʝʨ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʜʦʧʦʤʦʞʝ ʚʠʨʽʰʠʪʠ ʥʠʟʢʫ ʧʨʦʙʣʝʤ ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʥʘʫʢʦʚʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʠʪʘʥʥʷʤ ʽ ʮʝ ʣʠʰʝ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʜʝ ʤʦʞʝ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʦʙʨʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ 

ʟʦʨʫ ʤʘ ̒ʙʝʟʣʽʯ ʧʝʨʩʧʝʢʪʠʚ, ʷʢʽ ʤʦʞʫʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʧʣʠʥʫʪʠ ʧʦʟʠʪʠʚʥʦ ʥʘ ʥʘʰʝ ʧʦʚʩʷʢʜʝʥʥʝ 

ʞʠʪʪʷ. ɺʠʚʯʝʥʥʷ ʮʽʻʾ ʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʚʘʛʦʤʽʩʪʴ ʪʘ ʧʦʪʝʥʮʽʘʣ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʚʠʨʽʰʝʥʥʽ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʽ ʧʦʢʨʘʱʝʥʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʣʶʜʝʡ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʠʪʠ ʩʫʯʘʩʥʽ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ, ʟôʷʩʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʾ ʭ ʨʦʟʚʠʪʢʫ ʪʘ ʩʫʧʫʪʥʽʭ ʛʘʣʫʟʝʡ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ ʟ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʦʙʨʘʟʽʚ. ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ: 

1. ʈʦʟʛʣʷʜ ʪʘ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ. 

2. ʆʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

3. ɸʥʘʣʽʟ ʪʘ ʚʠʚʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʫʩʧʽʣʴʥʦʛʦ ʚʧʣʠʚʫ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʪʘ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʩʧʽʣʴʩʪʚʘ, ʙʽʟʥʝʩʫ ʪʘ ʝʢʦʥʦʤʽʢʠ. 

4. ɿôʷʩʫʚʘʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʞʣʠʚʠʭ ʧʝʨʝʰʢʦʜ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽ ʧʦʰʫʢ ʰʣʷʭʽʚ ʾʭʥʴʦʛʦ ʧʦʜʦʣʘʥʥʷ. 

5. ʈʦʟʛʣʷʜ ʝʪʠʯʥʠʭ ʽ ʧʨʘʚʦʚʠʭ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʦʙʨʘʟʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʠ, ʘʣʛʦʨʠʪʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷʤ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʪʘ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʧʨʘʢʪʠʮʽ ʚ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʬʝʨ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ. 

ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʩʫʯʘʩʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʪʘ ʤʘʰʠʥʥʠʡ ʟʽʨ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʩʚʦʾʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʜʘʪʯʠʢʽʚ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʦʙʨʦʙʣʶʶʪʴ ʥʘ 

ʩʝʨʚʝʨʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʚ ʋʢʨʘʾʥʘ ʻ ʂʠʾʚʩʴʢʠʡ 

ɯʥʥʦʚʘʮʽʡʥʠʡ ʪʝʨʤʽʥʘʣ ʢʦʤʧʘʥʽʾ çʅʦʚʘ ʇʦʰʪʘè. ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʧʦʩʠʣʦʢ 

ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʫ ʩʠʩʪʝʤʫ ʟ ʨʫʭʦʚʠʤ ʨʝʡʦʢ ʪʘ ʢʫʧʠ ʢʘʤʝʨ, ʷʢʽ ʩʢʘʥʫʶʪʴ ʚʘʥʪʘʞ ʟ 

ʫʩʽʭ ʩʪʦʨʽʥ ʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʥʘʧʨʘʚʣʷʶʪʴ ʾʭ ʥʘ ʧʦʪʨʽʙʥʠʡ ʥʘʧʨʷʤʦʢ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʚ ʩʬʝʨʘʭ ʤʝʜʠʮʠʥʠ ʜʣʷ ʤʝʜʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʩʧʦʨʪʽ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ, ʥʘʫʮʽ ʪʘ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʊʘʢʦʞ 

ʧʦʧʫʣʷʨʥʠʤ ʩʪʘʣʠ ʩʬʝʨʠ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʪʘ ʯʘʪ ʧʦʤʽʯʥʠʢʽʚ. 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʫ 

ʩʬʝʨʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ 
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ʩʠʩʪʝʤ ʤʘʻ ʽ ʥʝʛʘʪʠʚʥʠʡ ʥʘʩʣʽʜʦʢ ï ʟʙʽʣʴʰʝʥʥʷ ʙʝʟʨʦʙʽʪʪʷ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʯʠʩʣʝʥʥʦʩʪʽ ʩʠʩʪʝʤ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ, ʜʝʷʢʽ ʩʫʯʘʩʥʽ ʧʨʦʬʝʩʽʾ ʩʪʘʶʪʴ ʣʝʛʢʦ ʟʘʤʽʥʥʠʤʠ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʤʘʞʝ ʩʪʘʪʠ 

ʙʘʥʘʣʴʥʠʡ ʧʝʨʝʢʣʘʜʘʯ. ɺʞʝ ʽʩʥʫʶʪʴ ʦʢʫʣʷʨʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʝʨʝʜ ʦʢʦʤ ʣʶʜʠʥʠ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʽ ʦʢʫʣʷʨʠ ʩʪʘʥʫʪʴ ʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʪʘ ʢʦʤʧʘʢʪʥʠʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʨʦʙʠʪʴ ʾʭ ʥʝʟʘʤʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʫʧʦʶ ʜʘʪʯʠʢʽʚ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʠ 

ʦʪʨʠʤʫʻʤʦ ʽʜʝʘʣʴʥʦʛʦ ʛʦʣʦʩʦʚʦʛʦ ʘʩʠʩʪʝʥʪʘ, ʷʢʠʡ ʟʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʽʜ ʤʦʚʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʜʦ 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʚ ʨʦʣʽ ʣʽʢʘʨʷ. 

ɺʠʩʥʦʚʢʠ: ʧʨʠʚʦʜʷʯʠ ʚʠʩʥʦʚʢʠ ʜʦ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʱʦ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʟʘʨʘʟ ʧʝʨʝʙʫʚʘʻ ʣʠʰʝ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ, ʘʣʝ ʟ ʜʦʩʪʘʪʥʴʦ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʡʦʛʦ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʬʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʨʦʟʫʤʽʣʦ ʱʦ ʦʩʥʦʚʥʠʤʠ ʩʬʝʨʘʤʠ ʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʝ ʚʞʝ ʟʘʨʘʟ ʻ ʚʘʞʢʘ ʪʘ ʣʝʛʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʚʽʡʩʴʢʦʚʘ ʪʘ ʥʘʫʢʦʚʘ ʩʬʝʨʠ. ʇʨʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʛʣʷʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʤʠ ʦʪʨʠʤʘʻʤʦ ʯʫʜʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ 

ʩʬʝʨ, ʘ ʥʝ ʪʽʣʴʢʠ ʚ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʷʭ. 
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ʋɼʂ 004.432.2 

ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʄʇôʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɹɯɿʅɽʉ-

ʇʈʆʎɽʉɸʄʀ ʅɸ ʆʉʅʆɺɯ ɯʅʉʊʈʋʄɽʅʊɸʈɯʖ SPRING 

ʊʢʘʯʝʥʢʦ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 

ʇʦʭʽʜʥʽ ʜʦʜʘʪʢʠ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʷʢʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʪʦʤʫ ʘʙʦ 

ʨʦʟʚʠʚʘʣʠʩʷ ʙʝʟʧʝʨʝʨʚʥʦ, ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʫ ʩʚʽʪʽ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʙʽʟʥʝʩʫ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʚʠʤʘʛʘʶʪʴ ʧʽʜʪʨʠʤʢʠ ʪʘ 

ʤʦʜʝʨʥʽʟʘʮʽʾ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʦʣʴ ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʧʽʜʪʨʠʤʮʽ ʽʩʥʫʶʯʠʭ ʧʦʭʽʜʥʠʭ 

ʜʦʜʘʪʢʽʚ ʥʘ Java ʩʪʘʻ ʢʣʶʯʦʚʦʶ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ. ʇʦʭʽʜʥʽ ʜʦʜʘʪʢʠ ʥʘ Java ʤʦʞʫʪʴ ʙʫʪʠ ʚʝʣʠʢʠʤʠ, 

ʩʢʣʘʜʥʠʤʠ ʪʘ ʚʽʜʩʫʪʥʽʤʠ ʚʽʜʦʤʦʩʪʷʤʠ ʧʨʦ ʾʭʥʶ ʨʝʘʣʽʟʘʮʽʶ. ɺʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʟʘʩʪʘʨʽʣʽ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʫʪʠ ʥʝʩʫʤʽʩʥʠʤʠ ʟ ʩʫʯʘʩʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʾʭʥʴʦʾ ʧʽʜʪʨʠʤʢʠ 

ʨʦʟʨʦʙʥʠʢʠ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭʥʶ ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ.  

ʇʨʦʮʝʜʫʨʥʠʡ ʧʽʜʭʽʜ ʚ ʧʽʜʪʨʠʤʮʽ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ. ʇʨʦʮʝʜʫʨʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʡ ʧʽʜʪʨʠʤʢʠ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʜʫʨʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʜʦʧʨʘʮʴʦʚʫʚʘʪʠ ʽʩʥʫʶʯʠʡ ʢʦʜ, ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ ʪʘ ʜʦʜʘʚʘʪʠ ʥʦʚʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʙʝʟ ʚʝʣʠʢʠʭ ʟʤʽʥ ʫ ʟʘʛʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʧʨʦʛʨʘʤʠ.  

ʄʦʜʫʣʴʥʽʩʪʴ ʪʘ ʨʦʟʙʠʪʪʷ ʥʘ ʢʦʤʧʦʥʝʥʪʠ. ʇʨʦʮʝʜʫʨʥʠʡ ʧʽʜʭʽʜ ʧʽʜʪʨʠʤʫʻ ʤʦʜʫʣʴʥʽʩʪʴ ʪʘ 

ʨʦʟʙʠʪʪʷ ʧʨʦʛʨʘʤʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʘʥʘʣʽʟ ʪʘ ʨʝʽʥʞʠʥʽʨʠʥʛ ʢʦʜʫ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʧʦʢʨʘʱʠʪʠ ʟʨʦʟʫʤʽʣʽʩʪʴ ʪʘ ʢʝʨʦʚʘʥʽʩʪʴ ʢʦʜʫ, ʦʩʦʙʣʠʚʦ ʚ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ.  

ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʧʽʜʭʦʜʘʤʠ. ʇʨʦʮʝʜʫʨʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟ 

ʽʥʰʠʤʠ ʧʽʜʭʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʆʆʇ). ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜʭʦʜʫ, ʱʦ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʧʽʜʪʨʠʤʢʠ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ [1]. 

ʅʝʜʦʣʽʢʠ ʪʘ ʚʠʢʣʠʢʠ. ʇʨʦʮʝʜʫʨʥʠʡ ʧʽʜʭʽʜ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʽ ʤʦʞʝ ʤʘʪʠ ʩʚʦʾ 

ʥʝʜʦʣʽʢʠ ʪʘ ʚʠʢʣʠʢʠ, ʪʘʢʽ ʷʢ ʩʢʣʘʜʥʽʩʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ, ʦʙʤʝʞʝʥʫ ʨʦʟʰʠʨʶʚʘʥʽʩʪʴ 

ʽ ʤʝʥʰʫ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤʘʭ.  

ɸʥʘʣʽʟ ʪʘ ʨʝʽʥʞʠʥʽʨʠʥʛ ʢʦʜʫ. ɺʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʢʦʜʫ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʨʝʽʥʞʠʥʽʨʠʥʛʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʨʦʮʝʜʫʨʥʠʡ 

ʧʽʜʭʽʜ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʮʠʭ ʟʘʚʜʘʥʴ. 

ʉʧʽʚʧʨʘʮʷ ʟ ʢʦʤʘʥʜʦʶ ʨʦʟʨʦʙʥʠʢʽʚ. ʉʧʽʚʧʨʘʮʷ ʟ ʥʘʷʚʥʠʤʠ ʢʦʤʘʥʜʘʤʠ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʦʙʤʽʥ 

ʟʥʘʥʥʷʤʠ ʤʽʞ ʢʦʣʝʢʪʠʚʘʤʠ ʚʘʞʣʠʚʽ ʜʣʷ ʫʩʧʽʰʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʥʘ Java. 

ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʧʽʜʪʨʠʤʢʘ. ʉʠʩʪʝʤʘʪʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʧʽʜʪʨʠʤʢʘ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ʇʨʠʢʣʘʜʠ ʫʩʧʽʭʫ: ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʽʚ ʜʦʜʘʪʢʽʚ ʘʙʦ ʧʨʦʝʢʪʽʚ, ʜʝ 

ʧʨʦʮʝʜʫʨʥʠʡ ʧʽʜʭʽʜ ʚʠʷʚʠʚʩʷ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤ ʫ ʧʽʜʪʨʠʤʮʽ ʢʦʜʫ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʄʘʡʙʫʪʥʽ ʧʝʨʩʧʝʢʪʠʚʠ. ɺʘʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʤʘʡʙʫʪʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʧʽʜʪʨʠʤʮʽ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʥʘ Java. ɼʝʷʢʽ ʤʦʞʣʠʚʽ ʥʘʧʨʷʤʢʠ 

ʚʢʣʶʯʘʶʪʴ: ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʜʦʦʧʨʘʮʶʚʘʥʥʷ; ʨʦʟʚʠʪʦʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʢʦʜʫ ʥʘ Java. ʎʝ ʤʦʞʝ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʟʘʚʜʘʥʥʷ 

ʧʽʜʪʨʠʤʢʠ.  

ɯʥʪʝʛʨʘʮʽʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ: ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʪʝʛʨʘʮʽʾ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʟ 

ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʭʤʘʨʥʽ ʨʽʰʝʥʥʷ, ʤʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʪʘ ʽʥʰʽ. 

ʇʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ: ʨʦʟʛʣʷʜ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ, ʚʠʷʚʣʝʥʥʷ 

ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʫʨʘʟʣʠʚʦʩʪʝʡ. ʉʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟʽ ʩʧʽʣʴʥʦʪʦʶ: ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʪʘ ʩʧʽʣʴʥʦʪʦʶ Java ʜʣʷ ʦʙʤʽʥʫ ʟʥʘʥʥʷʤʠ ʪʘ ʨʝʩʫʨʩʘʤʠ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ ʜʦʜʘʪʢʽʚ.  

ʅʦʚʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʦʙʢʠ: ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʨʦʟʨʦʙʢʠ, ʷʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʭʽʜʥʦʛʦ ʢʦʜʫ ʪʘ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʘ ʨʦʟʚʠʪʦʢ. 
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ʂʦʨʠʩʪʫʚʘʥʥʷ DevOps: ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʢʪʠʢ DevOps ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʪʝʩʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʤʽʥ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʙʣʝʤ ʫ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʘʭ. 

ʆʛʣʷʜʘʶʯʠ ʮʽ ʧʝʨʩʧʝʢʪʠʚʠ, ʨʦʟʨʦʙʥʠʢʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʧʣʘʥʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ 

ʧʽʜʪʨʠʤʢʠ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʠʢʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ. ɺʘʞʣʠʚʦ 

ʟʘʣʠʰʘʪʠʩʷ ʘʜʘʧʪʠʚʥʠʤ ʪʘ ʛʦʪʦʚʠʤʠ ʜʦ ʽʥʥʦʚʘʮʽʡ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʧʽʜʪʨʠʤʢʫ ʪʘ 

ʨʦʟʚʠʪʦʢ ʧʦʭʽʜʥʠʭ ʜʦʜʘʪʢʽʚ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ. ʈʦʟʚʠʪʦʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʢʦʜʫ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʧʦʣʝʛʰʝʥʥʽ ʟʘʚʜʘʥʴ ʧʽʜʪʨʠʤʢʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʆʬʽʮʽʡʥʘ ʬʦʢʫʤʝʥʪʘʮʽʷ ʧʦ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʚʽʜ Oracle. URL: 

https://docs.oracle.com/en/java/ 

  

https://docs.oracle.com/en/java/
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ʋɼʂ 004.75 

ɼʆʉʃɯɼɾɽʅʅʗ ʐɺʀɼʂʆɼɯɰ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ 

ʇʆʂɸɿʅʀʂɯɺ ʇʈʆʎɽʉʋ ɺʀɻʆʊʆɺʃɽʅʅʗ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ 

ʇʈʆɼʋʂʎɯɰ ʅɸ ʆʉʅʆɺɯ ɿɸʉʆɹɯɺ JAVASCRIPT 

ʏʘʧʣʽʥʩʴʢʠʡ ɸ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʪʦʾʪʴ ʧʝʨʝʜ ʟʘʚʜʘʥʥʷʤ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʦʜʦʚʦʣʴʯʫ 

ʙʝʟʧʝʢʫ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʟʨʦʩʪʘʶʯʦʤʫ ʧʦʧʠʪʫ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʦʜʫʢʮʽʶ. ɺ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ, ʚʘʞʣʠʚʦʶ ʩʪʘʻ ʨʦʣʴ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʧʦʢʘʟʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʟʜʽʡʩʥʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʘʥʘʣʽʟ 

ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʦʩʥʦʚʽ ʟʘʩʦʙʽʚ JavaScript ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʰʚʠʜʢʦʜʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ [1-5]. 

ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʦʙʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ɺ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʩʦʙʠ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JavaScript ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ ʰʚʠʜʢʦʜʽʾ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʦʜʫʣʴ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʤʦʜʫʣʴ 

ʦʙʣʽʢʫ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʽʨ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʰʚʠʜʢʦʜʽʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʝʪʝʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʡ ʬʦʢʫʩ 

ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʧʝʨʘʮʽʾ ʟʘʧʠʩʫ ʪʘ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ. ɺ ʧʨʦʮʝʩʽ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ 

ʩʠʥʭʨʦʥʥʠʡ ʪʘ ʘʩʠʥʭʨʦʥʥʠʡ ʧʽʜʭʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ fs:node ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. 

 

ˤ͙͙ͦͪͫͭ͊ͤͤ͟Ύ 
͙͊ͫͤͻͪͦͤͤͦͫͭ͜ Ҍ 
͙ͦͨͭͣ͊͘͜ͼ͜Ύ ͙͊ͨͭͯ͘ 

͒ͦ ˣ˨ 

˭͙͊ͨͫ ͯ 
ͺ͚͊͡ ͍ 

͙ͫͤͻͪͦͤͤͦͣͯ 
͔͙ͪ͗ͣ͜ 

136.16 181.49 

134.28 171.27 

143.1 162.14 

147.01 164.37 

146.57 159.77 

144.29 163.66 

132.34 154.32 

124.38 154.56 

140.02 166.81 

149.03 184.83 

 

ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʟʘʧʠʩʫ ʬʘʡʣʫ ʪʘ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

 

ʋ ʚʠʧʘʜʢʫ ʦʧʝʨʘʮʽʡ ʟʘʧʠʩʫ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʘʩʠʥʭʨʦʥʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʦʧʪʠʤʽʟʘʮʽʶ ʟʘʧʠʪʫ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʱʫ ʰʚʠʜʢʦʜʽʶ, ʧʦʨʽʚʥʷʥʦ ʟ ʩʠʥʭʨʦʥʥʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ ʟʘʧʠʩʫ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʘ 17%. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 

ˢ͙ͫͤͻ͔ͪͦͤͤ 
˿͙ͤͻ͔ͪͦͤͤ 

;͙ͭ͊ͤͤΎ ͺ͚͊ͯ͡ 

68.54 77.37 

67.53 60.89 

73.4 72.39 

66.94 75.54 

65.38 75.27 

71.94 67.94 

62.27 71.84 

71.17 89.24 

67.03 70.52 

67.17 77.54 

68.137 73.854 

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʟʯʠʪʫʚʘʥʥʷ ʬʘʡʣʫ ʪʘ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

 

ʋ ʨʘʟʽ ʦʧʝʨʘʮʽʡ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ, ʘʩʠʥʭʨʦʥʥʠʡ ʧʽʜʭʽʜ ʪʘʢʦʞ ʚʠʷʚʠʚʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. 

ɸʩʠʥʭʨʦʥʥʽ ʬʫʥʢʮʽʾ ʜʦʟʚʦʣʠʣʠ ʟʤʝʥʰʠʪʠ ʯʘʩ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʟʚʝʣʠ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʜʽʾ ʩʠʩʪʝʤʠ ʥʘ 7,7%. 

ɺʠʩʥʦʚʦʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ JavaScript ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʝ ʽʩʪʦʪʥʦ ʧʦʢʨʘʱʠʪʠ ʾʾ 

ʰʚʠʜʢʦʜʽʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʩʠʥʭʨʦʥʥʠʭ ʦʧʝʨʘʮʽʡ ʜʣʷ ʟʘʧʠʩʫ ʪʘ ʟʯʠʪʫʚʘʥʥʷ 

ʜʘʥʠʭ ʻ ʝʬʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʐʚʠʜʢʽʩʪʴ ʟʘʧʠʩʫ ʬʘʡʣʽʚ ʧʦʢʨʘʱʠʣʘʩʷ ʥʘ 17%, ʚ ʪʦʡ ʯʘʩ ʷʢ ʰʚʠʜʢʽʩʪʴ ʟʯʠʪʫʚʘʥʥʷ ʟʙʽʣʴʰʠʣʘʩʷ 

ʥʘ 7,7%. ʎʽ ʟʤʽʥʠ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʝʢʪʦʨʫ, ʩʧʨʠʷʶʯʠ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ ʛʣʦʙʘʣʴʥʫ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Node.js [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: "Node.js Official Website" - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://nodejs.org/ 

2. MDN Web Docs [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: "JavaScript Web Docs" - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://developer.mozilla.org/en-US/docs/Web/JavaScript 

3. Express.js [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: "Express.js Official Website" - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://expressjs.com/ 

4. GitHub [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: "GitHub Repository for Node.js" - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://github.com/nodejs/node 

5. Stack Overflow [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: "Node.js Questions on Stack Overflow" - ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://stackoverflow.com/questions/tagged/node.js 
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ʋɼʂ 004.048 

ʈʆɿʈʆɹʂɸ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹʃʀʏʏʗ ʅɸ 

ʆʉʅʆɺɯ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ɸʃɻʆʈʀʊʄɯɺ 

ʏʝʨʥʶʢ ɸ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ. ɼ. 

 

ʆʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʴ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʩʪʘʣʠ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʚ ʩʫʯʘʩʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ɿʘʨʘʟ ʙʘʛʘʪʦ ʟʘʩʪʦʩʫʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, 

ʨʦʙʦʪʦʪʝʭʥʽʢʫ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ, ʧʦʪʨʝʙʫʶʪʴ ʥʘʜʽʡʥʠʭ ʽ ʰʚʠʜʢʠʭ ʤʝʪʦʜʽʚ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʥʫʪʠ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ [1] 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ, ʷʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʪʘʢʫ ʩʠʩʪʝʤʫ: 

1. ɿʙʽʨ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ: 

¶ ɿʽʙʨʘʪʠ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʬʦʪʦʛʨʘʬʽʡ ʦʙʣʠʯʯʷ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ. ɼʘʥʽ ʤʘʶʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ, ʟ ʨʽʟʥʠʤʠ ʦʩʚʽʪʣʝʥʥʷʤ, ʧʦʟʘʤʠ, ʝʤʦʮʽʷʤʠ 

ʪʦʱʦ. 

¶ ʇʽʜʛʦʪʫʚʘʪʠ ʜʘʥʽ, ʟʤʽʥʶʶʯʠ ʾʭ ʨʦʟʤʽʨ, ʢʦʣʽʨʥʫ ʛʘʤʤʫ, ʥʦʨʤʘʣʽʟʫʶʯʠ ʪʘ ʦʙʨʽʟʘʶʯʠ 

ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʬʦʨʤʘʪʫ. 

2. ɺʠʙʽʨ ʘʨʭʽʪʝʢʪʫʨʠ ʤʝʨʝʞʽ: 

¶ ɺʠʙʨʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ. ɿʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʣʠʙʦʢʽ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (CNN) ʘʙʦ ʛʣʠʙʦʢʽ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ (RNN). 

3. ʅʘʚʯʘʥʥʷ ʤʦʜʝʣʽ: 

¶ ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʘʥʽ, ʥʘʚʯʘʪʠ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʥʘ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʴ. ʇʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʝʨʝʞʽ ʚʦʥʘ ʚʩʪʘʥʦʚʣʶʻ ʚʥʫʪʨʽʰʥʽ ʚʘʛʠ ʪʘ ʧʘʨʘʤʝʪʨʠ, ʱʦ 

ʜʦʧʦʤʘʛʘʶʪʴ ʾʡ ʨʦʟʧʽʟʥʘʚʘʪʠ ʦʙʣʠʯʯʷ. 

4. ɺʘʣʽʜʘʮʽʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ: 

¶ ʇʽʩʣʷ ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʽ ʧʨʦʚʝʩʪʠ ʚʘʣʽʜʘʮʽʶ, ʱʦʙ ʦʮʽʥʠʪʠ ʾʾ ʪʦʯʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɺʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʦʜʝʣʴ, ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ. 

5. ɯʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ: 

¶ ʈʦʟʨʦʙʠʪʠ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʩʠʩʪʝʤʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʟ 

ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʘʙʦ ʧʨʠʩʪʨʦʷʤʠ. 

6. ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ: 

¶ ʇʨʦʚʝʩʪʠ ʨʝʪʝʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜ ʨʽʟʥʠʤʠ ʫʤʦʚʘʤʠ. ʈʦʟʚ'ʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʨʝʘʣʴʥʠʭ ʩʮʝʥʘʨʽʷʭ. 

7. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ: 

¶ ɿʘʙʝʟʧʝʯʠʪʠ ʩʠʩʪʝʤʫ ʤʝʭʘʥʽʟʤʘʤʠ ʜʣʷ ʟʘʭʠʩʪʫ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ. 

8. ʇʽʜʪʨʠʤʢʘ ʪʘ ʦʥʦʚʣʝʥʥʷ: 

¶ ɿʘʙʝʟʧʝʯʠʪʠ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʘ ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʥʘ ʥʦʚʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟ ʯʘʩʦʤ. 

9. ɯʥʪʝʛʨʘʮʽʷ ʟ ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ (ʦʧʮʽʦʥʘʣʴʥʦ): 

¶ ʗʢʱʦ ʩʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʚʙʫʜʦʚʘʥʠʭ ʘʧʘʨʘʪʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʪʦ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʘʧʘʨʘʪʥʫ ʧʽʜʪʨʠʤʢʫ. 

10. ɼʦʢʫʤʝʥʪʘʮʽʷ ʪʘ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ: 

¶ ʇʽʜʛʦʪʫʚʘʪʠ ʜʦʢʫʤʝʥʪʘʮʽʶ ʪʘ ʥʘʚʯʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

11. ʈʦʟʛʦʨʪʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: 

¶ ɺʩʪʘʥʦʚʠʪʠ ʩʠʩʪʝʤʫ ʚ ʨʝʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʥʘʜʘʪʠ ʜʦʩʪʫʧ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʋ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʷʜ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʟʦʙʨʘʞʝʥʴ, ʥʘʧʨʠʢʣʘʜ ʤʝʪʦʜ ʢʘʩʢʘʜʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ [2], ʷʢʠʡ ʚʽʜʦʤʠʡ ʩʚʦʻʶ ʚʠʩʦʢʦʶ 
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ʰʚʠʜʢʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʽʜʝʘʣʴʥʠʤ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʚʙʫʜʦʚʘʥʠʭ ʩʠʩʪʝʤ, 

ʚʢʣʶʯʘʶʯʠ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ. ʎʝʡ ʤʝʪʦʜ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

1. ʉʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʦʟʥʘʢ. ʉʧʦʯʘʪʢʫ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘʙʽʨ ʦʟʥʘʢ ʘʙʦ ʬʽʣʴʪʨʽʚ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʨʽʟʥʷʪʠ ʦʙ'ʻʢʪʠ ʚ ʟʦʙʨʘʞʝʥʥʷʭ 

2. ʅʘʚʯʘʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʘ. ʇʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʧʨʠʢʣʘʜʠ 

ʜʣʷ ʥʘʚʯʘʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʘ. ʇʦʟʠʪʠʚʥʽ ʧʨʠʢʣʘʜʠ ʤʽʩʪʷʪʴ ʦʙ'ʻʢʪʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʷʚʣʷʪʠ 

(ʥʘʧʨʠʢʣʘʜ, ʦʙʣʠʯʯʷ), ʪʦʜʽ ʷʢ ʥʝʛʘʪʠʚʥʽ ʧʨʠʢʣʘʜʠ ʥʝ ʤʽʩʪʷʪʴ ʮʠʭ ʦʙ'ʻʢʪʽʚ.  

3. ʉʪʚʦʨʝʥʥʷ ʢʘʩʢʘʜʫ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ. ʂʘʩʢʘʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʂʦʞʝʥ ʝʪʘʧ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʽʜʤʥʦʞʠʥʫ ʦʟʥʘʢ. ʇʝʨʰʽ ʝʪʘʧʠ ʤʝʥʰʝ ʦʙʯʠʩʣʶʚʘʣʴʥʦ ʚʠʤʦʛʣʠʚʽ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʽʜʩʽʶʚʘʥʥʷ ʦʯʝʚʠʜʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʧʨʠʢʣʘʜʽʚ. 

4. ɺʠʷʚʣʝʥʥʷ ʦʙ'ʻʢʪʘ. ɿʦʙʨʘʞʝʥʥʷ ʧʨʦʛʘʥʷʻʪʴʩʷ ʯʝʨʝʟ ʢʘʩʢʘʜ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ. 

5. ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʪʘ ʨʝʛʽʦʥʘʣʽʟʘʮʽʷ. ʇʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʦʙ'ʻʢʪʘ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ 

ʧʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʘ ʛʘʙʘʨʠʪʽʚ ʦʙ'ʻʢʪʘ. 

ʎ  ̫ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ. 

ʎ̔  ʤʝʨʝʞʽ ʪʨʝʥʫʶʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʥʘʙʦʨʘʭ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ [3]. 

ʄʦʜʝʣʴ ʪʘʢʦʞ ʚʨʘʭʦʚʫʻ ʟʤʽʥʠ ʚ ʦʩʚʽʪʣʝʥʥʽ, ʧʦʟʘʭ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʦʙʨʘʞʝʥʥʷ 

ʦʙʣʠʯʯʷ. 

ɹʫʜʝ ʧʨʦʚʝʜʝʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʩʪʽʚ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ. ʆʯʽʢʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʧʦʢʘʞʫʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ [4] ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʧʨʠ 

ʨʽʟʥʠʭ ʫʤʦʚʘʭ, ʚʢʣʶʯʘʶʯʠ ʨʽʟʥʽ ʧʦʟʠ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. 

ʎʷ ʩʠʩʪʝʤʘ ʤʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʩʠʩʪʝʤʘʭ ʙʝʟʧʝʢʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʚ ʩʠʩʪʝʤʘʭ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʝʤʦʮʽʡ, ʘ ʪʘʢʦʞ ʫ ʩʬʝʨʽ 

ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʚʽʜʝʦ. 

ʎ  ̫ʨʦʙʦʪʘ ʚʽʜʢʨʠʚʘʻ ʜʚʝʨʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʥʘ 

ʦʩʥʦʚʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʇʣʘʥʫʻʪʴʩʷ ʨʦʟʰʠʨʶʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ, 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʾʾ ʘʣʛʦʨʠʪʤʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʾʾ ʚ ʥʦʚʽ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɼʘʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʩʪʘʥʦʚʠʪʠ ʩʦʙʦʶ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʽʟʥʠʭ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɰʾ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʣʷʪʴ ʾʾ ʽʜʝʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʩʫʯʘʩʥʠʭ ʟʘʚʜʘʥʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ. ɼʘʥʘ 

ʩʠʩʪʝʤʘ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʪʘ ʤʘʻ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʚʜʦʩʢʦʥʘʣʝʥʴ ʽ ʨʦʟʰʠʨʝʥʴ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. J. B. Tenenbaum, C. Kemp, T. L. Griffiths, and N. D. Goodman, "How to grow a mind: 

Statistics, structure, and abstraction," Science, vol. 331, no. 6022, pp. 1279-1285, 2011. 

2. P. Viola and M. Jones, "Rapid object detection using a boosted cascade of simple features," in 

Proceedings of the 2001 IEEE Computer Society Conference on Computer Vision and Pattern 

Recognition (CVPR 2001), vol. 1, pp. I-511-I-518, 2001. 

3. T. Kanade, J. F. Cohn, and Y. Tian, "Comprehensive database for facial expression analysis," 

in Proceedings of the Fourth IEEE International Conference on Automatic Face and Gesture 

Recognition, 2000, pp. 46-53. 

4. D. Cohn, Z. Ghahramani, and M. Jordan, "Active learning with statistical models," Journal of 

Artificial Intelligence Research, vol. 4, pp. 129-145, 1996. 

  



177 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʄɽʊʆɼʀ ʊɸ ɿɸʉʆɹʀ ʇɽʈɽɼɸɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ɺ ʉʀʉʊɽʄɯ "ʈʆɿʋʄʅʀʁ 

ɹʋɼʀʅʆʂ" 

ʐʘʜʨʽʥ ɭ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ɺ ʥʘʰ ʯʘʩ ʝʣʽʪʥʝ ʞʠʪʣʦ ʙʝʟ ʩʠʩʪʝʤʠ "ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ" ʚʘʞʢʦ ʫʷʚʠʪʠ. ʎʷ ʢʦʥʮʝʧʮʽʷ 

ʦʭʦʧʣʶʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʘʩʧʝʢʪʘʤʠ ʜʦʤʘʰʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʮʷ ʩʠʩʪʝʤʘ ʤʦʞʝ ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʠʧʦʚʽ ʩʠʪʫʘʮʽʾ ʽ ʨʝʘʛʫʚʘʪʠ 

ʥʘ ʥʠʭ, ʘʢʪʠʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ. ɺʘʞʣʠʚʦʶ ʨʠʩʦʶ "ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ" ʻ ʧʦʚʥʠʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʨʦʙʦʪʦʶ ʢʦʞʥʦʛʦ ʧʨʠʩʪʨʦʶ ʪʘ ʫʥʠʢʥʝʥʥʷ ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʷʢʠ "ʩʠʥʝʨʛʝʪʠʯʥʦʤʫ ʝʬʝʢʪʫ", ʩʠʩʪʝʤʘ "ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ" ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʧʨʠʩʪʨʦʾʚ ʚ ʙʫʜʠʥʢʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʤʬʦʨʪ ʜʣʷ 

ʤʝʰʢʘʥʮʽʚ ʧʨʠ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʩʫʨʩʽʚ (ʨʠʩ. 1). 

ʉʪʨʫʢʪʫʨʘ "ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ" ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ʧʨʠʩʪʨʦʾʚ: 

¶ ʂʦʥʪʨʦʣʝʨ ð ʮʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ ʘʙʦ ʢʦʤʧ'ʶʪʝʨ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʨʦʣʴ ʤʦʟʢʫ 

ʩʠʩʪʝʤʠ, ʢʦʦʨʜʠʥʫʶʯʠ ʨʦʙʦʪʫ ʚʩʽʭ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʥʠʤʠ. 

¶ ɼʘʪʯʠʢʠ ð ʮʝ ʧʨʠʩʪʨʦʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʘʥʫ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʚ ʙʫʜʠʥʢʫ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ ʢʦʥʪʨʦʣʝʨʫ, ʷʢʠʡ 

ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʪʘ ʚʠʜʘʻ ʢʦʤʘʥʜʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

¶ ɸʢʪʫʘʪʦʨʠ ʜʦʟʚʦʣʷʶʪʴ ʩʠʩʪʝʤʽ "ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ" ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʬʽʟʠʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʙʫʜʠʥʢʫ ʪʘ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʬʦʨʪʫ, ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɺʦʥʠ 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʚʠʢʦʥʘʥʥʽ ʢʦʤʘʥʜ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʢʦʥʪʨʦʣʝʨʦʤ ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʜʘʪʯʠʢʽʚ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ "ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ" 

 

ɼʣʷ ʧʝʨʝʜʘʯʽ ʮʠʭ ʢʦʤʘʥʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʨʦʪʦʚʽ, ʪʘʢ ʽ ʙʝʟʜʨʦʪʦʚʽ ʤʝʪʦʜʠ ʟʚ'ʷʟʢʫ. ʎʽ 

ʤʝʪʦʜʠ ʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʚ ʙʫʜʠʥʢʫ. 

ɼʨʦʪʦʚʽ ʤʝʪʦʜʠ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ: 

¶ Ethernet. ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ, ʪʘʢʠʭ ʷʢ ʢʦʤʧ'ʶʪʝʨʠ, 

ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʽʥʪʝʨʥʝʪ-ʰʣʶʟʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Ethernet-ʢʘʙʝʣʴ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʠʡ ʪʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ. 

¶ Coaxial Cable. ʎʝʡ ʪʠʧ ʢʘʙʝʣʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʝʣʝʚʽʟʽʡʥʠʭ ʩʠʛʥʘʣʽʚ ʪʘ 

ʽʥʪʝʨʥʝʪ-ʟ'ʻʜʥʘʥʴ ʚ ʙʫʜʠʥʢʫ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʪʝʣʝʚʽʟʽʡʥʽ ʢʘʥʘʣʠ ʪʘ ʽʥʪʝʨʥʝʪ ʟ ʦʜʥʦʛʦ 

ʜʞʝʨʝʣʘ. 
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¶ Power Line Communication (PLC). ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʽʥʽʾ ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʘʪʠ ʧʨʠʩʪʨʦʾ ʜʦ ʤʝʨʝʞʽ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʨʦʟʝʪʢʠ ʙʝʟ 

ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʢʘʙʝʣʴʥʠʭ ʟ'ʻʜʥʘʥʴ. 

ɹʝʟʜʨʦʪʦʚʽ ʤʝʪʦʜʠ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ: 

¶ Wi-Fi. Wi-Fi ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʧʨʦʪʦʢʦʣʦʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʧʨʘʢʪʠʯʥʦ ʢʦʞʥʦʤʫ ʩʫʯʘʩʥʦʤʫ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ. ʎʝʡ ʩʪʘʥʜʘʨʪ ʟʚ'ʷʟʢʫ ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʦʧʫʣʷʨʥʠʡ ʪʘ ʟʨʫʯʥʠʡ ʜʣʷ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʚʞʝ ʽʩʥʫʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʚ ʙʫʜʠʥʢʫ, ʽ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʝʨʫʚʘʥʥʷ ʥʝʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ 

ʩʤʘʨʪʬʦʥʠ ʯʠ ʧʣʘʥʰʝʪʠ. 

¶ Bluetooth: ʮʝ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʩʪʘʥʜʘʨʪ ʟʚ'ʷʟʢʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʚʦʻʶ ʚʠʩʦʢʦʶ 

ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʪʘ ʥʘʜʽʡʥʽʩʪʶ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, 

ʚʽʜʦʤʦʾ ʷʢ Bluetooth Low Energy. ʆʜʥʘʢ ʦʩʥʦʚʥʠʤ ʦʙʤʝʞʝʥʥʷʤ ʻ ʦʙʤʝʞʝʥʘ ʜʘʣʴʥʽʩʪʴ ʜʽʾ, 

ʦʩʢʽʣʴʢʠ ʨʘʜʽʫʩ ʜʽʾ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʦʙʤʝʞʝʥʠʡ ʚʽʜʩʪʘʥʥʶ ʚ 10 ʤʝʪʨʽʚ.  

¶ Zigbee ʪʘ Z-Wave. ʆʩʥʦʚʥʦʶ ʾʭʥʴʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʥʠʟʴʢʘ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʨʠʩʪʨʦʷʤ ʧʨʘʮʶʚʘʪʠ ʥʘ ʙʘʪʘʨʝʡʢʘʭ ʧʨʦʪʷʛʦʤ ʜʦʚʛʠʭ ʧʝʨʽʦʜʽʚ ʯʘʩʫ, ʟʙʽʣʴʰʫʶʯʠ 

ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʙʘʪʘʨʝʡ ʪʘ ʟʤʝʥʰʫʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʾʭʥʽʡ ʟʘʤʽʥʽ. ʎʽ ʧʨʦʪʦʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʝʨʝʞʝʚʫ ʪʦʧʦʣʦʛʽʶ ʪʠʧʫ "Mesh," ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʦʜʠʥ ʟ ʦʜʥʠʤ 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ. ʎʝ ʨʦʙʠʪʴ ʤʝʨʝʞʫ ʜʫʞʝ ʩʪʽʡʢʦʶ ʪʘ ʥʘʜʽʡʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽʩʪʴ ʦʜʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʥʝ ʧʝʨʝʨʠʚʘʻ ʟʚ'ʷʟʦʢ. 

¶ KNX: ʻ ʩʚʽʪʦʚʠʤ ʩʪʘʥʜʘʨʪʦʤ ʫ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʷʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʨʦʟʫʤʥʦʛʦ 

ʙʫʜʠʥʢʫ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʢʝʨʫʚʘʥʥʷ ʨʽʟʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʦʩʚʽʪʣʝʥʥʷ, ʦʧʘʣʝʥʥʷ, ʚʝʥʪʠʣʷʮʽʷ, ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʤʫʣʴʪʠʤʝʜʽʘ, ʜʘʪʯʠʢʠ ʪʘ ʽʥʰʽ. ʆʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ KNX ʻ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽʩʪʴ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʥʠʢʘʤ 

ʩʪʚʦʨʶʚʘʪʠ ʩʫʤʽʩʥʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʣʝʛʢʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ. ʎʝ ʨʦʙʠʪʴ KNX 

ʜʦʩʠʪʴ ʛʥʫʯʢʠʤ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʠʤ ʨʽʰʝʥʥʷʤ, ʷʢʝ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʫ ʥʝʚʝʣʠʢʠʭ 

ʢʚʘʨʪʠʨʘʭ, ʪʘʢ ʽ ʚ ʚʝʣʠʢʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʙʫʜʽʚʣʷʭ. 
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1. Superhome.pro [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤò - 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://superhome.pro/z-wave-vs-zigbee-wifi -thread-bluetooth-ble-vybiraem-

protokol-upravleniya-umnym-domom/ 

2. Funduk.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñ ʑʦ ʪʘʢʝ ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  

https://funduk.ua/uk/technoblog/layfkhaki/chto-takoe-umnyy-dom/ 

3. Kievnovbud.com.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ñ ʉʠʩʪʝʤʘ ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ ð ʱʦ ʮʝ ʽ ʷʢ 

ʧʨʘʮʶʻ?ò - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://kievnovbud.com.ua/ua/2017/08/sistema-rozumnij-budinok-shho-

ce-i-yak-pracyuye/ 

4. ʐʘʜʨʽʥ ɭ. ʉ., ʃʘʭʥʦ ɺ.ɸ.. ʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ 

"ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ". XɯIɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ 

çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2022è : ɿʙ. ʤʘʪʝʨʽʘʣʽʚ XIɯɯ ʤʽʞʥʘʨ. ʥʘʫʢʦʚʦ-

ʧʨʘʢʪ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʚʯʝʥ. çʽʥʬʦʨʤ. ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2022è, ʤ. ʂʠʾʚ, 26ï

27 ʞʦʚʪ. 2022 ʨ. ʂʠʾʚ, 2022. ʉ. 158ï159. URL:  

https://drive.google.com/file/d/1f2AWFKVqk3WOs2Eh0q6fSuA2qpqQeD97/view. 

  

https://superhome.pro/z-wave-vs-zigbee-wifi-thread-bluetooth-ble-vybiraem-protokol-upravleniya-umnym-domom/
https://superhome.pro/z-wave-vs-zigbee-wifi-thread-bluetooth-ble-vybiraem-protokol-upravleniya-umnym-domom/
https://funduk.ua/uk/technoblog/layfkhaki/chto-takoe-umnyy-dom/
https://kievnovbud.com.ua/ua/2017/08/sistema-rozumnij-budinok-shho-ce-i-yak-pracyuye/
https://kievnovbud.com.ua/ua/2017/08/sistema-rozumnij-budinok-shho-ce-i-yak-pracyuye/
https://drive.google.com/file/d/1f2AWFKVqk3WOs2Eh0q6fSuA2qpqQeD97/view


179 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.3 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼɯɺ ɯ ɿɸʉʆɹɯɺ ɿɹʆʈʋ, ɸʅɸʃɯɿʋ ʊɸ ɺɯɼʆɹʈɸɾɽʅʅʗ 

ɼɸʅʀʍ ɺ ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄɸʍ ʂʆʅʊʈʆʃʖ ʄɯʂʈʆʂʃɯʄɸʊʋ ʊɽʇʃʀʎɯ 

ʐʦʣʫʜʠʚʠʡ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʦʚʦʯʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʱʦ ʥʝ ʣʠʰʝ ʛʘʨʘʥʪʫʻ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ ʜʝʨʞʘʚʠ, ʘ ʡ ʟʘʙʝʟʧʝʯʫʻ ʩʠʨʦʚʠʥʦʶ ʭʘʨʯʦʚʫ ʪʘ 

ʧʝʨʝʨʦʙʥʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʧʫʩʢʘʻ ʝʢʩʧʦʨʪʥʦʦʨʽʻʥʪʦʚʘʥʫ ʧʨʦʜʫʢʮʽʶ ʟ ʚʠʩʦʢʦʶ 

ʜʦʜʘʥʦʶ ʚʘʨʪʽʩʪʶ. ʉʴʦʛʦʜʥʽ ʪʝʧʣʠʯʥʘ ʛʘʣʫʟʴ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ, 

ʘʜʞʝ ʽʥʘʢʰʝ ʫʢʨʘʾʥʩʴʢʽ ʪʝʧʣʠʯʥʠʢʠ ʧʨʦʩʪʦ ʥʝ ʟʤʦʞʫʪʴ ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʥʘʰʠʤʠ ʩʫʩʽʜʘʤʠ ʪʘ 

ʙʦʨʦʪʠʩʴ ʟʘ ʛʽʜʥʝ ʤʽʩʮʝ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ [1]. 

ʄʽʢʨʦʢʣʽʤʘʪ ʚ ʪʝʧʣʠʮʽ ʤʘʻ ʨʽʰʫʯʠʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʌʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚʦʣʦʛʽʩʪʴ, ʦʩʚʽʪʣʝʥʽʩʪʴ, ʨʽʚʝʥʴ CO2 ʪʘ pH ˇʨʫʥʪʫ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʩʪʘʥʦʚʣʝʥʽ 

ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʪʦʯʥʽʩʪʶ. ʆʧʪʠʤʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʚʨʦʞʘʶ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʪʦʜʽ ʷʢ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪ ʪʘ 

ʥʝʟʘʜʦʚʦʣʝʥʥʷ ʧʦʢʫʧʮʽʚ. ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ, ʢʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ 

ʪʝʧʣʠʮʷʭ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦ ʩʧʨʠʷʻ 

ʜʦʩʷʛʥʝʥʥʶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɿʙʽʨ ʜʘʥʠʭ ʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʝʧʣʠʮʽ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʫʤʦʚʠ ʚ ʪʝʧʣʠʮʽ ʪʘ ʟʘ ʾʾ 

ʤʝʞʘʤʠ, ʪʘʢʽ ʷʢ: 

1. ʉʝʥʩʦʨʠ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʥʩʦʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢ ʪʝʨʤʦʤʝʪʨʽʚ ʘʙʦ 

ʪʝʨʤʦʧʘʨ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʫ ʚ ʪʝʧʣʠʮʽ. 

2. ʉʝʥʩʦʨʠ ʚʦʣʦʛʦʩʪʽ. ɺʠʤʽʨʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ˇʨʫʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʝʥʩʦʨʽʚ. 

3. ʉʝʥʩʦʨʠ ʦʩʚʽʪʣʝʥʥʷ. ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʝʥʩʦʨʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʚ 

ʪʝʧʣʠʮʽ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. 

4. ʉʝʥʩʦʨʠ CO2. ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (CO2) ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ 

ʪʘ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʠ. 

5. ʉʝʥʩʦʨʠ pH. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ pH ˇʨʫʥʪʫ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ. 

6. ʉʠʩʪʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ (Data Loggers). ʉʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʧʠʩʫ ʽ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚʽʜ ʩʝʥʩʦʨʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

7. ɹʝʟʜʨʦʪʦʚʽ ʤʝʨʝʞʽ (Wireless Sensor Networks). ɿʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʨ ʪʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʟ 

ʩʝʥʩʦʨʽʚ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʯʝʨʝʟ ʙʝʟʜʨʦʪʦʚʽ ʟʚ'ʷʟʢʠ. 

8. ʂʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʢʘʤʝʨ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʽ. 

9. ʄʝʪʝʦʩʪʘʥʮʽʾ. ɺʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʛʦʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, 

ʚʦʣʦʛʦʩʪʽ, ʚʽʪʝʨ ʽ ʦʧʘʜʠ ʥʘʚʢʦʣʦ ʪʝʧʣʠʮʽ. 

ɸʥʘʣʽʟ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʝʧʣʠʮʽ - 

ʮʝ ʢʣʶʯʦʚʠʡ ʘʩʧʝʢʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʫʤʦʚʘʤʠ ʚ ʪʝʧʣʠʮʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. ɿʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ: 

1. ʉʠʩʪʝʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʢʽʚ, ʜʽʘʛʨʘʤ, ʪʝʧʣʦʚʠʭ ʢʘʨʪ ʪʘ ʽʥʰʠʭ 

ʚʽʟʫʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʟ ʩʝʥʩʦʨʽʚ ʽ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ ʪʘ ʘʛʨʦʥʦʤʘʤ ʣʝʛʰʝ ʩʧʨʠʡʤʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. 

2. ʉʧʦʚʽʱʝʥʥʷ ʪʘ ʪʨʠʚʦʛʠ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʩʧʦʚʽʱʝʥʴ ʽ ʪʨʠʚʽʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʦʨʘʤ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʤʽʢʨʦʢʣʽʤʘʪʽ, ʪʘʢʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʧʘʜʽʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʪʦʱʦ. 
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3. ɸʥʘʣʽʪʠʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ 

ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʟʤʽʥ ʚ ʤʽʢʨʦʢʣʽʤʘʪʽ ʪʝʧʣʠʮʽ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ. 

4. ɺʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʽ ʤʦʥʽʪʦʨʠʥʛ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʢʝʨʫʚʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʦʤ ʯʝʨʝʟ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʠ ʘʙʦ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʦʶ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ. 

5. ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʟ ʽʥʰʠʤʠ ʘʛʨʦʥʦʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʩʠʩʪʝʤʠ ʧʦʣʠʚʫ ʘʙʦ ʜʦʟʫʚʘʥʥʷ 

ʜʦʙʨʠʚ. 

6. ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ʉʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʘʥʘʣʽʟ ʪʘ ʤʦʥʽʪʦʨʠʥʛ. 

7. ɸʚʪʦʤʘʪʠʯʥʝ ʫʧʨʘʚʣʽʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʪʘʢʠʭ ʷʢ ʚʽʜʢʨʠʪʪʷ/ʟʘʢʨʠʪʪʷ ʚʽʢʦʥ, ʚʢʣʶʯʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ 

ʦʙʽʛʨʽʚʘʯʽʚ ʘʙʦ ʩʠʩʪʝʤ ʢʦʥʜʠʮʽʶʚʘʥʥʷ ʧʦʚʽʪʨʷ. 

8. ɿʚʽʪʠ ʪʘ ʘʥʘʣʽʪʠʢʘ. ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʪʘ ʘʥʘʣʽʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʗʢ ʚʠʩʥʦʚʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʝʥʝʨʛʽʶ, ʚʦʜʫ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ ʟʘʚʜʷʢʠ ʪʦʯʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʢʨʦʢʣʽʤʘʪʫ. ʂʦʤʧ'ʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʩʧʨʦʤʦʞʥʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʧʦʛʦʜʠ ʪʘ ʽʥʰʽ ʟʦʚʥʽʰʥʽ 

ʬʘʢʪʦʨʠ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʩʪʨʝʩʦʚʠʤ ʫʤʦʚʘʤ ʜʣʷ ʨʦʩʣʠʥ ʪʘ ʟʥʠʞʝʥʥʶ ʚʨʦʞʘʶ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʚʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ ʧʦʣʝʛʰʫʶʪʴ ʨʦʙʦʪʫ ʬʝʨʤʝʨʽʚ ʪʘ ʘʛʨʦʥʦʤʽʚ, ʟʤʝʥʰʫʶʯʠ 

ʬʽʟʠʯʥʫ ʧʨʠʩʫʪʥʽʩʪʴ ʥʘ ʤʽʩʮʽ. ʄʦʥʽʪʦʨʠʥʛ ʽ ʢʝʨʫʚʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʦʤ ʚ ʪʝʧʣʠʮʷʭ ʤʦʞʝ ʟʤʝʥʰʠʪʠ 

ʧʦʪʨʝʙʫ ʚ ʨʫʯʥʽʡ ʧʨʘʮʽ, ʟʦʢʨʝʤʘ ʚ ʨʫʯʥʦʤʫ ʧʦʣʠʚʽ ʪʘ ʨʫʯʥʦʤʫ ʚʽʜʢʨʠʪʪʽ/ʟʘʢʨʠʪʪʽ ʚʽʢʦʥ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʧʨʠʷʻ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʤʝʥʰʫʶʯʠ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʦʧʪʠʤʽʟʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. ɿʘʟʥʘʯʝʥʽ 

ʧʝʨʝʚʘʛʠ ʩʫʯʘʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʷʭ ʨʦʙʣʷʪʴ ʾʭ 

ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʦʥʢʨʝʪʥʽ 

ʫʤʦʚʠ ʽ ʪʠʧʠ ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. ʊʘʢʘ ʽʥʥʦʚʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ, ʩʪʘʣʦʛʦ ʪʘ ʧʨʠʙʫʪʢʦʚʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɻʦʨʦʙʯʫʢ ɸʥʥʘ, çʋʢʨʘʾʥʩʴʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʪʝʧʣʠʯʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè// ʛʘʟʝʪʘ 

"ɸʛʨʦʙʽʟʥʝʩ ʉʴʦʛʦʜʥʽ" 2019. URL: https://agro-business.com.ua/agro/ekonomichnyi-

hektar/item/13846-ukrainski-perspektyvy-teplychnoho-hospodarstva.html 
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SECTION 5. DATA SCIENCE: OLTP AND OLAP TECHNOLOGIES, MACHINE 

LEARNING, ARTIFICIAL INTELLIGENCE METHODS  / ʉɽʂʎɯʗ 5. ʅɸʋʂɸ ʇʈʆ ɼɸʅɯ: 

ʊɽʍʅʆʃʆɻɯɰ OLTP ɯ OLAP, ʄɸʐʀʅʅɽ ʅɸɺʏɸʅʅʗ, ʄɽʊʆɼʀ ʐʊʋʏʅʆɻʆ 

ɯʅʊɽʃɽʂʊʋ 

 

APPLICATION OF AI IN BIOTECHNOLOGY  

S.V., scientific director Nesterova N.H. 

 

Artificial intelligence (AI) is gaining popularity in various industries, and biotechnology is no 

exception. The combination of artificial intelligence and biotechnology can revolutionize the way we 

approach research and development in this area. By harnessing the power of AI, biotech researchers can 

accelerate drug discovery, improve diagnostics, and optimize the production of biological products [4]. 

AI is a general term and a broad field that refers to the creation of intelligent systems that can 

perform tasks that typically require human intelligence, such as learning, problem solving, and decision 

making [5]. 

AI biotechnology revolutionizes the drug discovery process, which historically has been time-

consuming and costly, often with high failure rates. AI-driven algorithms can swiftly analyze vast 

datasets, recognizing patterns and making predictions beyond human capabilities in terms of speed and 

scale. This rapid analysis aids researchers in promptly pinpointing potential drug candidates, 

streamlining the testing phase significantly. 

Additionally, AI-driven tools aid researchers in comprehending intricate interactions among 

genes, proteins, and other molecules in living organisms. This deeper understanding illuminates the 

underlying mechanisms of diseases and facilitates the development of targeted therapies. For instance, 

artificial intelligence has delved into the copious data from the Human Genome Project, assisting 

researchers in identifying genes linked to specific diseases and conditions.The potential of big data has 

increased the importance of AI in agricultural disciplines.  

The availability of data is growing exponentially thanks to technologies already widely used in 

agriculture, from proximal to remote sensing, such as image-based phenotyping platforms in 

greenhouses, unmanned aerial vehicle (UAS) systems at the field scale, and satellite remote sensing to 

the landscape and global scale. To harness the information, advances in computer vision algorithms are 

crucial, while offering unprecedented opportunities to improve our understanding of the system. For 

example, data collected from UAS using appropriate sensors is highly accurate and predictive for 

management decision-making and is generally more objective than traditional visual scoring methods 

or point sensors that show limited sample sizes or fail to detect changes in the field. The data generation 

is cost-effective and can therefore provide not only high spatial but also high temporal resolution, for 

example, for plant growth [2]. 

There are many potential applications of AI in forest biotechnology, including: Predictive 

modeling: AI can be used to analyze data from satellite images, drone images, and other sources to 

predict the growth and yield of different tree species in different locations. This can help optimize 

planting and forest management to maximize productivity.  Disease and pest management: AI can be 

used to analyze data on the presence and spread of diseases and pests in forests, and to predict their 

likely impact on tree health and productivity. This can help identify risk areas and implement preventive 

measures to protect forests. Environmental monitoring: Artificial intelligence can be used to analyze 

data from sensors and other sources to monitor forest health and identify potential environmental 

impacts, such as forest fires. It can also help identify areas that are at risk and implement measures to 

protect forests. Resource management: AI can be used to optimize the use of resources, such as water 

and nutrients, in forests to maximize productivity and minimize waste [3]. 

This high-throughput technology and its benefits have been combined with other technologies 

such as in-field plant phenotyping, yield and biomass estimation, crop disease monitoring, crop water 

stress, and weed mapping. Crop characteristics such as vegetation indices, canopy height and cover, or 
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genome selection are also possible at high temporal resolution. A huge advantage of UAS-based 

phenotyping is its combination with artificial intelligence, as the huge datasets created increase the 

performance and reliability of models due to better training conditions. Accurate phenotypic 

measurements at the field level are required to apply the genomics tools available for crop improvement. 

The application of molecular biology tools, in particular genetic manipulation of DNA to improve 

animal or plant traits, is called molecular breeding. Tools include molecular marker assisted or genomic 

selection, as well as gene manipulation or genetic engineering. The plant tissue culture technique is a 

useful technique for plant propagation on an industrial scale. In recent years, it has been used to rapidly 

grow plants regardless of the season, produce varieties resistant to (heat, drought, salinity), disease-

resistant plants for the conservation of endangered species, and genetic transformation, among others. 

The combined use of tissue culture with artificial intelligence and other optimization algorithms 

has been demonstrated as an area of technology to optimize production efficiency. Plant tissue culture, 

which is based on "totipotency," the ability of a stem cell to differentiate into all cell types, provides the 

basis for "micropropagation." In this process, plants are grown in vessels containing culture media from 

different explants. This in vitro culture contains nutrients and growth regulators. The smaller growth of 

plants in vitro compared to in vivo leads to the term "micropropagation". In vitro culture is one of the 

most important technologies for the propagation and breeding of various crop species, allowing the use 

of various methods such as shoot propagation or the production of plants from cells and tissues by 

developing somatic embryos or adventitious shoots. The specific nutrient requirements of different plant 

cells and tissues differ depending on the plant species, and thus, improving culture media is a labor-

intensive process that requires a huge number of media compositions. In this case, artificial intelligence 

models are very useful to overcome the problem of complex interaction with many factors of in vitro 

culture, which cannot be solved by an unrealistic number of procedures and traditional statistics.  

Despite the significant advances that artificial intelligence has brought to biotechnology, there are 

still challenges to overcome. One of the main challenges is the quality and reliability of the data used to 

train AI algorithms. Biotech researchers need to make sure that the data they use is accurate, complete, 

and unbiased to avoid incorrect conclusions or false predictions. 
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ʋɼʂ: 004.65 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʂʆʄʇʃɽʂʉʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ 

ʉʂʃɸɼʉʔʂʀʄ ʆɹʃɯʂʆʄ ʂʆʅʎɽʈʊʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ 

ɸʥʜʨʫʩʴ ʄ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʥʜʘʨʝʥʢʦ ɺ.ɭ. 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʭʦʧʠʣʠ ʤʘʡʞʝ ʢʦʞʥʫ ʩʬʝʨʫ ʥʘʰʦʛʦ ʞʠʪʪʷ 

ʽ ʢʦʞʥʫ ʛʘʣʫʟʴ ʥʘʰʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʙʫʜʴ ʪʦ ʚʘʞʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʘʙʦ 

ʢʫʣʴʪʫʨʥʦ-ʨʦʟʚʘʞʘʣʴʥʽ ʟʘʭʦʜʠ. ʇʨʘʢʪʠʯʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ ʽʩʥʫʻ ʚʣʘʩʥʝ ɯʊ-ʨʽʰʝʥʥʷ, 

ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʚʝʙ-ʩʝʨʚʽʩ, ʜʝʩʢʪʦʧʥʠʡ ʜʦʜʘʪʦʢ ʯʠ ʽʥʰʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɹʫʜʴ-ʷʢʠʡ ʤʘʩʦʚʠʡ ʟʘʭʽʜ, ʪʘʢʠʡ ʷʢ ʚʠʩʪʘʚʘ, ʚʝʩʽʣʣʷ, ʢʦʥʮʝʨʪ ʘʙʦ ʥʘʚʽʪʴ ʥʘʫʢʦʚʘ 

ʢʦʥʬʝʨʝʥʮʽʷ, ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʟʚʫʢʦʚʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʦʩʚʽʪʣʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ, ʚʝʣʠʢʽ LED-ʝʢʨʘʥʠ ʪʦʱʦ. ʇʦʩʪʽʡʥʝ ʧʨʠʜʙʘʥʥʷ ʪʘʢʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʢʨʽʤ ʚʠʩʦʢʦʾ ʮʽʥʠ, ʪʘʢʦʞ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʜʣʷ ʡʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʥʝ 

ʟʘʚʞʜʠ ʻ ʚʠʛʽʜʥʠʤ ʨʽʰʝʥʥʷʤ. ʊʦʤʫ ʽʩʥʫʶʪʴ ʧʨʦʢʘʪʠ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʟʜʘʯʽ ʚ ʦʨʝʥʜʫ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʨʽʟʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʤʘʩʦʚʠʭ ʟʘʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʡʦʛʦ 

ʧʽʜʢʣʶʯʝʥʥʽ, ʥʘʣʘʰʪʫʚʘʥʥʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʟʘʭʦʜʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤ ʦʙʣʽʢʦʤ ʪʘ ʨʦʙʦʪʠ ʧʨʦʢʘʪʫ 

ʢʦʥʮʝʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʄʝʪʘ ʧʨʦʝʢʪʫ: ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʦʢʘʪʫ ʪʘ ʚʝʜʝʥʥʷ ʩʢʣʘʜʩʴʢʦʛʦ ʦʙʣʽʢʫ 

ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʾ ʪʘ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ ʥʘʜʘʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦʛʦ ʦʙʣʽʢʫ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʧʨʘʚʣʽʥʥʷʤ ʪʘ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʘʤʦʚʣʝʥʥʷʤʠ ʪʘ 

ʧʝʨʩʦʥʘʣʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʮʽ ʟʘʤʦʚʣʝʥʥʷ. ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʧʨʠʥʮʠʧʽʚ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʧʨʦʢʘʪʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʨʝʘʣʽʟʫʚʘʪʠ ʮʝʡ ʧʨʦʝʢʪ ʫ ʬʦʨʤʽ ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʜʘʪʢʫ. ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ Android ʜʦʜʘʪʢʫ ʫ ʩʝʨʝʜʦʚʠʱʽ Android Studio 

ʪʘ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʥʴʦʛʦ ʩʪʚʦʨʝʥʦʾ ʥʘ MySQL. 

ʆʩʥʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʦʜʘʪʢʫ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʯʘʩʪʠʥ: 

ʉʢʣʘʜʩʴʢʠʡ ʦʙʣʽʢ ʦʙʣʘʜʥʘʥʥʷ ï ʆʩʥʦʚʥʠʡ ʦʙʣʽʢ ʚʩʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʩʢʣʘʜʽ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʥʴʦʛʦ. ʄʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʫʚʘʪʠ ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʜʘʪʘ 

ʦʩʪʘʥʥʴʦʛʦ ʪʝʭ-ʦʛʣʷʜʫ ʯʠ ʟʘʣʠʰʠʪʠ ʧʨʠʤʽʪʢʠ ʜʦ ʥʝ ʢʨʠʪʠʯʥʠʭ ʜʝʬʝʢʪʽʚ ʨʦʙʦʪʠ, ʥʘʧʨʠʢʣʘʜ 

çʧʝʨʝʛʦʨʽʚʰʠʡ ʧʽʢʩʝʣʴè ʥʘ ʝʢʨʘʥʽ ʯʠ çʧʦʰʢʦʜʞʝʥʠʡ ʦʜʠʥ ʟ ʨʦʟôʻʤʽʚè. ʄʦʞʣʠʚʽʩʪʴ ʩʧʠʩʘʥʥʷ ʘʙʦ 

ʥʘʧʨʘʚʣʝʥʥʷ ʥʘ ʨʝʤʦʥʪ ʥʝʨʦʙʦʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʣʶʯʘʻ ʡʦʛʦ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʩʧʠʩʢʫ ʜʦʩʪʫʧʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʘʤʦʚʣʝʥʥʷ. 

ʋʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ï ʆʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʧʨʦʢʘʪʫ ʯʘʩʪʦ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʨʝʛʫʣʷʨʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʛʨʘʬʽʢʫ, ʚ ʜʦʜʘʪʢʫ ʨʝʘʣʽʟʦʚʘʥʦ ʦʙʣʽʢ ʧʝʨʩʦʥʘʣʫ ʪʘ ʾʭʥʽʭ ʦʙʦʚ'ʷʟʢʽʚ. ʊʘʢʦʞ ʧʨʘʮʽʚʥʠʢʠ 

ʤʦʞʫʪʴ ʟʘʙʣʦʢʫʚʘʪʠ ʩʚʦʶ ʜʦʩʪʫʧʥʽʩʪʴ ʫ ʚʠʧʘʜʢʫ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʭʦʜʫ ʥʘ ʨʦʙʦʪʫ ʫ ʧʝʚʥʽ ʜʥʽ ʽ ʚ 

ʪʘʢʦʤʫ ʨʘʟʽ ʚʽʥ ʩʪʘʥʝ ʥʝʜʦʩʪʫʧʥʠʡ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʪʽ ʜʥʽ. 

ʂʦʥʪʨʦʣʴ ʟʘʤʦʚʣʝʥʴ ï ɼʦʜʘʪʦʢ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʤʘʡʙʫʪʥʽ 

ʟʘʤʦʚʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʘʩ ʽ ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʾ, ʜʘʥʽ ʧʨʦ ʪʨʘʥʩʧʦʨʪ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʘʤʦʚʣʝʥʥʷ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʢʝʨʫʚʘʪʠ 

ʧʝʨʩʦʥʘʣʦʤ, ʥʘʜʩʠʣʘʶʯʠ ʾʤ ʟʘʧʠʪʠ ʥʘ ʨʦʙʦʪʫ ʥʘ ʧʝʚʥʦʤʫ ʟʘʤʦʚʣʝʥʥʽ. ʊʘʢʦʞ ʜʦʜʘʪʦʢ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʫ ʬʦʨʤʽ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʫʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʨʘʥʩʧʦʨʪ ʪʘ ʧʝʨʩʦʥʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʥʘʜʩʠʣʘʥʥʷ ʟʘʤʦʚʥʠʢʦʚʽ ʘʙʦ, ʟʘ ʧʦʪʨʝʙʠ, 

ʦʭʦʨʦʥʽ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ. 
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ʋɼʂ 004.42 

ʇɯɼʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ɼɸʅʀʍ ɺ ɯɻʈʆɺʆʄʋ ɼʆɼɸʊʂʋ ʅɸ ɼɺʀɻʋʅɯ UNITY 

ɼʃʗ ʇʃɸʊʌʆʈʄʀ ɸʅɼʈʆɯɼ 

ɻʘʩʶʢ ʆ. ʆ. 

 

ɺ ʽʛʨʦʚʽʡ ʽʥʜʫʩʪʨʽʾ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʛʨʘʚʮʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʛʝʡʤʧʣʝʶ. ʎʽʣʣʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʷ ʧʽʜʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚ ʽʛʨʦʚʦʤʫ ʜʦʜʘʪʢʫ ʥʘ ʜʚʠʛʫʥʽ Unity ʜʣʷ ʧʣʘʪʬʦʨʤʠ Android, 

ʟʜʘʪʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʛʨʫ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʜʠʥʘʤʽʯʥʦ ʘʜʘʧʪʫʚʘʪʠ ʩʢʣʘʜʥʽʩʪʴ ʛʨʠ. 

 
ʄʝʪʦʜʦʣʦʛʽʷ: 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ "ɯʛʨʘ ʟʘʚʞʜʠ ʧʝʨʝʤʘʛʘʻ", ʘʣʝ ʟʙʝʨʝʞʝʥʥʷ 

ʙʘʣʘʥʩʫ ʜʦʟʚʦʣʷʻ ʛʨʘʚʮʝʚʽ ʫʪʨʠʤʫʚʘʪʠʩʷ ʜʦʚʰʝ ʧʨʦʪʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜʭʽʜ ʜʦ ʘʜʘʧʪʠʚʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʠʡ ʚʠʭʦʜʠʪʴ ʟ ʧʝʨʰʠʭ 

ʧʨʠʥʮʠʧʽʚ, ʚʟʷʪʠʭ ʟ ʣʽʪʝʨʘʪʫʨʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʽʛʦʨ, ʧʨʦʧʦʥʫʶʯʠ ʨʽʰʝʥʥʷ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʘʜʘʧʪʠʚʥʦʛʦ AI. 

ʈʝʘʣʽʟʘʮʽʷ: 

ʈʝʘʣʽʟʘʮʽʷ ʧʽʜʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ Unity, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ C#. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ 

ʧʦʚʝʜʽʥʢʫ ʛʨʘʚʮʷ ʪʘ ʾʭ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʘʜʘʧʪʘʮʽʾ ʛʝʡʤʧʣʝʶ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʨʦʙʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ: 

ʈʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʜʠʥʘʤʽʯʥʫ ʘʜʘʧʪʘʮʽʶ ʛʨʠ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʽʜʟʥʘʯʘʪʠ ʟʤʽʥʠ ʚ ʧʦʚʝʜʽʥʮʽ ʛʨʘʚʮʷ 

ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʛʨʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʛʣʠʙʦʢʠʡ ʪʘ ʟʘʭʦʧʣʶʶʯʠʡ 

ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ. 
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ: 

 ʇʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʚʽʜʢʨʠʪʠ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʧʦʢʨʘʱʫʶʯʠ 

ʟʘʜʦʚʦʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʟʙʽʣʴʰʫʶʯʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʘʪʨʠʤʢʠ ʛʨʘʚʮʷ ʚ ʽʛʨʘʭ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʢʦʤʝʨʮʽʡʥʠʡ ʫʩʧʽʭ ʽʛʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Game Adaptation by Using Reinforcement Learning Over Meta Games. (ResearchGate) 

2. Adaptive Artificial Intelligence in Games: Issues, Requirements, and a ... (arXiv) 

3. The Role of Machine Learning in Game Development Domain - IEEE Xplore. 
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ʄɽʊʆɼʀ ʆʇʊʀʄɯɿɸʎɯɰ ɯɻʈʆɺʆɻʆ ʇɿ ɿɸʉʆɹɸʄʀ UNITY 

ɻʣʫʭʦʚʩʴʢʠʡ ʄ.ʂ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

 

ɺʩʪʫʧ. ɯʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ ʻ ʚʘʞʣʠʚʠʤ ʩʝʢʪʦʨʦʤ ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʠ, ʷʢʘ ʥʘʜʘʻ ʨʦʟʚʘʞʘʣʴʥʠʡ 

ʢʦʥʪʝʥʪ, ʩʪʚʦʨʶʻ ʩʧʽʣʴʥʦʪʠ ʽ ʩʧʨʠʷʻ ʩʦʮʽʘʣʽʟʘʮʽʾ ʛʨʘʚʮʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʩʚʽʪʠ ʪʘ 

ʨʦʟʚʠʪʢʫ, ʩʧʨʠʷʻ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ, ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʢʨʠʚʘʻ ʪʚʦʨʯʠʡ 

ʧʦʪʝʥʮʽʘʣ ʫ ʛʘʣʫʟʽ ʜʠʟʘʡʥʫ ʽ ʤʠʩʪʝʮʪʚʘ.  

ɯʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ ʤʘʻ ʟʥʘʯʫʱʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʢʫ ʢʨʘʾʥʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʚʦʨʝʥʥʷ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʨʦʟʨʦʙʮʽ ʽʛʦʨ, ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʥʩʦʣʝʡ, ʘʢʩʝʩʫʘʨʽʚ ʪʘ ʽʥʰʦʤʫ ʧʦʚ'ʷʟʘʥʦʤʫ ʙʽʟʥʝʩʽ. 

ɺʦʥʘ ʛʝʥʝʨʫʻ ʟʥʘʯʥʽ ʜʦʭʦʜʠ ʯʝʨʝʟ ʧʨʦʜʘʞ ʽʛʦʨ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʜʫʩʪʨʽʾ 

ʟʚ'ʷʟʘʥʠʭ ʧʦʩʣʫʛ, ʪʘʢʠʭ ʷʢ ʪʨʘʥʩʣʷʮʽʾ ʚʽʜʝʦʽʛʦʨ, ʩʪʨʽʤʽʥʛ, ʪʘ ʽʥʰʝ. ʂʨʽʤ ʪʦʛʦ, ʽʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ 

ʩʧʨʠʷʻ ʽʥʥʦʚʘʮʽʷʤ ʽ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʧʦʜʘʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʢʨʘʾʥʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʚʽʜʝʦʽʛʦʨ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʛʨʠ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʽ ʧʨʠʩʪʨʦʷʭ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧ'ʶʪʝʨʠ, ʢʦʥʩʦʣʽ 

ʪʘ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. ɿʘʚʜʷʢʠ ʦʧʪʠʤʽʟʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʟʨʦʙʥʠʢʠ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʽʛʦʨ, ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʨʘʚʮʷʤ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʛʨʦʶ ʙʝʟ ʟʘʡʚʠʭ ʧʝʨʝʰʢʦʜ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ. ʊʘʢʦʞ, ʫ ʩʚʽʪʣʽ ʧʦʩʪʽʡʥʦʛʦ ʨʦʩʪʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʦʧʪʠʤʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʽʛʦʨ ʜʣʷ ʨʽʟʥʠʭ 

ʛʨʫʧ ʛʨʘʚʮʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʽʜʝʦʽʛʨʠ ʩʪʘʣʠ ʥʝ ʧʨʦʩʪʦ ʜʠʪʷʯʦʶ ʟʘʙʘʚʢʦʶ, ʩʧʨʘʚʞʥʽʤ ʛʣʦʙʘʣʴʥʠʤ 

ʨʠʥʢʦʤ ʚ ʷʢʦʤʫ ʟʘʜʽʷʥʽ ʤʽʣʴʡʦʥʠ ʣʶʜʝʡ, ʷʢʽ ʾʭ ʩʪʚʦʨʶʶʪʴʩʷ, ʦʙʩʣʫʞʫʶʪʴ ʽ ʧʦʞʠʚʘʶʪʴ ʪʘ 

ʩʪʚʦʨʶʶʪʴ ʢʦʥʪʝʥʪ ʥʘʚʢʦʣʦ ʥʠʭ. ɺʽʜʝʦʽʛʨʠ ʟʽʙʨʘʣʠ ʥʘʚʢʦʣʦ ʩʝʙʝ ʣʶʜʝʡ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʜʦʙʨʦʙʫʪʫ, ʚʽʢʫ ʪʘ ʩʪʘʪʽ. ʎʝ ʜʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʘʫʜʠʪʦʨʽʡ ʛʨʘʚʮʽʚ (ʨʠʩ. 1).  ʇʨʠʯʠʥʘ ʪʦʤʫ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʽʜʝʦʽʛʦʨ, ʾʭ ʞʘʥʨʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʛʨʘʪʠ, ʚʜʦʤʘ, ʧʦ ʜʦʨʦʟʽ ʥʘ ʨʦʙʦʪʫ ʘʙʦ ʥʘ ʧʨʦʛʫʣʷʥʮʽ. 

 
ʈʠʩ. 1 ʈʦʟʧʦʜʽʣ ʛʨʘʚʮʽʚ ʟʘ ʚʽʢʦʚʦʶ ʢʘʪʝʛʦʨʽʻʶ 

ʇʨʦʙʣʝʤʘʪʠʢʘ. ɺʽʜʝʦʽʛʨʠ ʮʝ ʥʝ ʧʨʦʩʪʦ ʨʦʟʚʘʛʠ. ɿʘ ʾʭ ʩʪʚʦʨʝʥʥʷ ʟʜʝʙʽʣʴʰʦʛʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʝʣʠʢʽ ʩʪʫʜʽʾ ʪʘ ʢʦʨʧʦʨʘʮʽʾ. ɺʽʜʝʦʽʛʨʠ ï ʮʝ ʙʽʟʥʝʩ ʚ ʷʢʦʤʫ ʦʙʦʨʦʪ ʢʦʰʪʽʚ ʡʜʝ ʥʘ ʤʽʣʴʷʨʜʠ ʜʦʣʘʨʽʚ. 

ʉʘʤʝ ʪʦʤʫ ʧʦʛʘʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʤʦʞʝ ʚʜʘʨʠʪʠ ʧʦ ʙʶʜʞʝʪʫ ʢʦʤʧʘʥʽʾ ʱʦ ʾʾ ʨʦʟʨʦʙʣʷʻ. ɺʽʜʝʦʽʛʨʠ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʝ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ, ʘ ʚʪʨʘʪʘ ʧʨʠʙʫʪʢʫ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʜʽʶ ʨʦʟʨʦʙʥʠʢʘ. ɺʠʧʫʩʢ ʧʨʦʚʘʣʴʥʦʛʦ ʧʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʙôʻ ʪʘʢʦʞ ʽ ʧʦ 

ʨʝʧʫʪʘʮʽʾ ʨʦʟʨʦʙʥʠʢʽʚ. ɸ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʤʝʥʰʫʻ ʜʦʚʽʨʫ ʛʨʘʚʮʽʚ ʜʦ ʩʪʫʜʽʾ, ʱʦ ʪʷʛʥʝ ʟʥʠʞʝʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʷʢ ʽ ʟʙʦʢʫ ʥʦʚʠʭ ʛʨʘʚʮʽʚ ʪʘʢ ʽ ʟʙʦʢʫ ʽʥʚʝʩʪʦʨʽʚ, ʱʦ ʤʦʞʝ ʧʦʪʷʛʪʠ ʟʘ ʩʦʙʦʶ ʽ 

ʟʘʢʨʠʪʪʷ ʩʪʫʜʽʾ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʬʽʥʘʥʩʫʚʘʥʥʷ.  
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 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʻ ʢʦʤʧʘʥʽʷ CD Projekt Red, ʷʢʘ ʚʠʧʫʩʪʠʣʘ ʛʨʫ 

Cyberpunk 2077. ʇʨʦʙʣʝʤʘ ʛʨʠ ʧʦʣʷʛʘʣʘ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʙʘʛʽʚ ʪʘ ʧʦʛʘʥʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, 

ʟʘ ʱʦ ʦʪʨʠʤʘʣʘ ʚʽʜ ʛʨʘʚʮʽʚ ʤʘʩʫ ʢʨʠʪʠʢʠ ʽ ʛʥʽʚʥʠʭ ʚʽʜʛʫʢʽʚ, ʚʽʜ ʽʥʚʝʩʪʦʨʽʚ ʧʨʦʙʣʝʤʠ ʥʘ 

ʬʽʥʘʥʩʦʚʦʤʫ ʧʦʣʽ, ʘ ʪʘʢʦʞ ʟʙʠʪʢʠ ʪʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʚʝʨʥʝʥʴ ʛʨʠ. ʍʦʯ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʛʨʫ 

ʧʨʠʚʝʣʠ ʜʦ ʙʽʣʴʰ-ʤʝʥʰ ʽʛʨʦʚʦʛʦ ʩʪʘʥʫ, ʘʣʝ ʚʽʜʙʠʪʦʢ ʥʘ ʢʦʤʧʘʥʽʾ ʟʘʣʠʰʠʪʴʩʷ ʱʝ ʥʘ ʜʦʚʛʠʡ ʯʘʩ. 

ʉʧʦʩʦʙʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʜʦʩʠʪʴ ʧʨʦʩʪʝ ï ʪʝʩʪʫʚʘʥʥʷ ʽ 

ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʝʢʪʫ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʩʧʦʩʦʙʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʫ ʦʧʪʠʤʽʟʘʮʽʾ ʜʦʩʪʘʪʥʴʦ ʱʦʙ ʟʨʦʙʠʪʠ 

ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ ʜʣʷ ʛʨʘʚʮʷ ʧʨʠʻʤʥʠʤ. 

 ɻʨʘʬʽʢʘ: ɻʨʘʬʽʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ - ʮʝ ʢʣʶʯʦʚʠʡ ʘʩʧʝʢʪ ʚ ʜʦʩʷʛʥʝʥʥʽ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʫ ʛʨʽ. ʈʝʜʫʢʮʽʷ ʧʦʣʽʛʦʥʽʚ ʧʦʣʷʛʘʻ ʚ ʫʩʫʥʝʥʥʽ ʟʘʡʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ 3D-ʤʦʜʝʣʝʡ, ʱʦ 

ʩʧʨʦʱʫʻ ʾʭʥʶ ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʤʝʥʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʽʢʠ "ʃʆɼ" (Level of Detail) ʟʘʙʝʟʧʝʯʫʻ ʧʦʢʘʟ ʤʦʜʝʣʝʡ ʨʽʟʥʦʾ ʜʝʪʘʣʽʟʘʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʘʤʝʨʠ, ʦʧʪʠʤʽʟʫʶʯʠ ʦʙʯʠʩʣʝʥʥʷ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ. ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʢʩʪʫʨ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʠʩʥʝʥʠʭ ʪʝʢʩʪʫʨ ʪʘ ʦʙʤʝʞʝʥʥʷ ʾʭʥʴʦʛʦ ʨʦʟʤʽʨʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʤ'ʷʪʽ. ʊʘʢʦʞ, ʘʩʠʥʭʨʦʥʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʝʢʩʪʫʨ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʙʣʦʢʫʚʘʥʥʷ 

ʛʨʠ ʧʽʜ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʦʙ'ʻʜʥʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʙʘʪʯʽ (batching) ʟʤʝʥʰʫʻ 

ʢʽʣʴʢʽʩʪʴ ʚʠʢʣʠʢʽʚ ʜʦ ʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ, ʱʦ ʧʦʣʽʧʰʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʨʠ. 

ʌʽʟʠʢʘ: ʆʧʪʠʤʽʟʘʮʽʷ ʬʽʟʠʢʠ - ʮʝ ʱʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʛʨʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ ʟʘʤʽʩʪʴ ʩʢʣʘʜʥʠʭ ʢʦʣʽʟʽʡʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʨʫʰʽʷ. ʆʧʪʠʤʽʟʘʮʽʷ 

ʦʙʯʠʩʣʝʥʴ ʬʽʟʠʢʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʜʣʷ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʥʝ ʙʝʨʫʪʴ 

ʫʯʘʩʪʽ ʚ ʛʨʽ, ʮʝ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʨʠ. 

ʂʦʜ: ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʜʫ - ʮʝ ʢʣʶʯʦʚʠʡ ʘʩʧʝʢʪ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʨʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʬʽʣʶʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ, ʷʢʽ ʟʘʙʠʨʘʶʪʴ ʥʘʡʙʽʣʴʰʝ 

ʯʘʩʫ, ʜʦʧʦʤʘʛʘʻ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʩʮʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʫʣʽʚ ʦʙ'ʻʢʪʽʚ ʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʥʠʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʣʴʦʪʫ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʥʘʜʤʽʨʥʦʛʦ ʩʤʽʪʪʷ ʪʘ 

ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʦʮʝʩʦʨ. ʊʘʢʦʞ, ʧʘʨʘʣʝʣʴʥʘ ʦʙʨʦʙʢʘ ʢʦʜʫ, ʨʦʟʛʘʣʫʞʝʥʥʷ ʡʦʛʦ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʧʦʪʦʢʽʚ, ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʛʘʪʦʷʜʝʨʥʽ ʧʨʦʮʝʩʦʨʠ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʈʝʩʫʨʩʠ: ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ - ʮʝ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʣʘʚʥʦʾ ʛʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʟʘʪʨʠʤʦʢ 

ʧʽʜ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʝʣʠʢʠʭ ʨʝʩʫʨʩʽʚ. ʉʪʠʩʥʝʥʥʷ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʘʫʜʽʦ, ʪʝʢʩʪʫʨʠ ʪʘ ʽʥʰʽ, 

ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʦʙʩʷʛ ʧʘʤ'ʷʪʽ ʪʘ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʋʧʨʘʚʣʽʥʥʷ ʧʘʤ'ʷʪʪʶ, 

ʚʢʣʶʯʘʶʯʠ ʚʠʜʘʣʝʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʫʪʨʠʤʘʥʥʷ ʟʘʡʚʦʾ ʧʘʤ'ʷʪʽ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ɺʠʩʥʦʚʦʢ. ʆʧʪʠʤʽʟʘʮʽʷ ʽʛʦʨ ʻ ʥʝʦʙʭʽʜʥʠʤ ʝʪʘʧʦʤ ʫ ʨʦʟʨʦʙʮʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʛʨʠ, ʟʨʦʙʠʪʠ ʾʾ ʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʛʨʘʚʮʽʚ. 
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188 XɯV International scientific conference of young scientists çInformation technology: economics, technics, education ó2023è, 

October 26ï 27, 2023, NULES Ukraine, Kyiv / 

 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ 

ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɼʆʈɸɼʏɸ ʉʀʉʊɽʄɸ ʂɽʈɯɺʅʀʂɸ ɸɻʈʆʌɯʈʄʀ 

ɻʦʥʯʘʨʫʢ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

 

ɺʩʪʫʧ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ  - ʮʝ ʜʽʷʣʴʥʽʩʪʴ ʥʘʮʽʣʝʥʘ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ ʭʫʜʦʙʠ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʘʪʠ ʣʶʜʷʤ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ. ɺʦʥʦ ʻ ʮʽʣʴʦʚʦʶ ʧʦʪʨʝʙʫʶ ʜʣʷ ʞʠʪʪʷ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɿʦʢʨʝʤʘ ʚ ʋʢʨʘʾʥʽ, ʘʛʨʘʨʥʠʡ ʙʽʟʥʝʩ ʤʘʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʫ ʩʢʣʘʜʦʚʫ 

ʝʢʦʥʦʤʽʢʠ ʽ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ ʧʨʦʚʽʜʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ 

ʪʘ ʚʽʜ ʤʦʞʣʠʚʦʩʪʽ ʘʜʘʧʪʫʚʘʪʠʩʴ ʧʽʜ ʥʦʚʽ ʫʤʦʚʠ. ʋ ʩʴʦʛʦʜʥʽʰʥʽʡ ʯʘʩ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʩʢʣʘʜʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʪʘʥʽ ʪʘ ʚʽʡʥʽ, ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ, ʱʦ ʟʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ 

ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʩʧʨʦʱʫʶʯʠ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ.  

ʇʨʦʙʣʝʤʘʪʠʢʘ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʥʠʟʢʫ ʧʦʟʠʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʆʜʥʘʢ, ʥʘ ʰʣʷʭʫ ʧʦʚʩʶʜʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʩʥʫʶʪʴ ʽ ʧʨʦʙʣʝʤʠ. ʆʜʥʦʶ ʟ 

ʧʝʨʰʠʭ, ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʥʘ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ʊʦʙʪʦ, ʥʝ ʢʦʞʥʘ 

ʦʢʨʝʤʘ ʤʽʩʮʠʥʘ ʟʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʽʟʘʮʽʾ.  

ʊʘʢʦʞ ʥʝʛʘʪʠʚʦʤ ʩʪʘʻ ʛʦʩʪʨʘ ʥʝʩʪʘʯʘ ʢʘʜʨʽʚ. ʑʝ ʥʝ ʚʠʩʪʘʯʘʻ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʷʢʽ 

ʨʦʟʙʠʨʘʶʪʴʩʷ ʪʘ ʟʥʘʶʪʴ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʜʘʪʥʽ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ. ʂʨʽʤ ʪʦʛʦ, ʥʝ ʨʦʟʨʦʙʣʝʥʦ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ: ʫ ʨʽʟʥʠʭ 

ʨʝʛʽʦʥʘʭ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ.  

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʽ ʥʘ ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʮʽʻʾ ʩʬʝʨʠ. ɿʘʢʦʥʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʘʛʨʘʨʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʧʨʠʡʤʘʶʪʴʩʷ ʯʘʩʪʦ ʪʘ ʥʘʮʽʣʝʥʽ ʥʘ ʜʦʧʦʤʦʛʫ ʬʝʨʤʝʨʘʤ, ʘʣʝ ʜʽʡ ʱʦʜʦ ʧʨʷʤʦʛʦ 

ʚʨʝʛʫʣʶʚʘʥʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʙʽʟʥʝʩʫ ʤʝʥʽ ʥʝ ʚʽʜʦʤʦ. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Swift, ʘ ʩʘʤʝ ʬʨʝʡʤʚʦʨʢʫ SWIFTUI. ɺʦʥʘ ʥʘʜʘʻ ʢʽʥʮʝʚʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʱʦʜʦ ʙʽʟʥʝʩʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʄʘʡʙʫʪʥʽ ʧʝʨʩʧʝʢʪʠʚʠ. ʄʘʡʙʫʪʥʽʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʤʦʥʽʪʦʨʠʥʛ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ. ʊʘʢʦʞ, ʤʦʞʣʠʚʠʤ ʧʦʢʨʘʱʝʥʥʷʤ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʜʣʷ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɺʠʩʥʦʚʦʢ. ʎʷ ʤʘʛʽʩʪʝʨʩʴʢʘ ʨʦʙʦʪʘ ʧʨʝʜʩʪʘʚʠʣʘ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʘʛʨʘʨʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʤʧʘʥʽʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʮʽʻʾ ʨʦʙʦʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʫʩʠʣʣʷ ʽ ʨʽʰʫʯʽʩʪʴ ʜʦʩʷʛʥʫʪʠ ʧʦʟʠʪʠʚʥʦʛʦ ʚʥʝʩʢʫ ʚ 

ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʪʘ ʟʘʩʚʽʜʯʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʥʘʜʘʶʪʴ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʾ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɼɽʈɾʉʊɸʊ ʋʢʨʘʾʥʠ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ : 

https://www.ukrstat.gov.ua 

2. Chi-Chung çEssays on the Impact of Climate Change in Agricultural Productionè - 2013 - 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ : https://dx.doi.org/10.13140/RG.2.1.4756.9682 

3. ʆʧʠʩ ʚʧʣʠʚʫ ʢʣʽʤʘʪʫ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ : https://gradesfixer.com/free-essay-examples/the-effect-of-climate-on-the-crops-and-

farmers-in-india/  

4. ʆʧʠʩ ʤʦʙʽʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : 

https://www.techtarget.com/searchapparchitecture/definition/mobile-application-development    

https://www.ukrstat.gov.ua/
https://dx.doi.org/10.13140/RG.2.1.4756.9682
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.22 

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʑʆɼʆ ɯʅɺɽʉʊʋɺɸʅʅʗ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

ɻʦʨʙʘʯ ʄ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

 

ʋ ʙʘʥʢʽʚʩʴʢʽʡ ʩʬʝʨʽ ʟʘʚʞʜʠ ʚʠʤʘʛʘʣʦʩʷ ʥʘʡʩʫʯʘʩʥʽʰʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ. ɹʘʥʢʠ ʧʦʩʪʽʡʥʦ ʧʨʠʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʦ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʤʽʥ 

ʥʘ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʘʭ. ʊʦʤʫ, ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʩʪʽʡʥʫ ʧʦʪʨʝʙʫ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʙʘʥʢʠ ʩʪʘʣʠ ʦʜʥʠʤʠ ʟ ʧʝʨʰʠʭ ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʚʘʣʠ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʫ ʧʨʦʮʝʩʽ 

ʚʠʥʝʩʝʥʥʷ ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʽʥʚʝʩʪʫʚʘʥʥʷ ʷʢ ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ, ʪʘʢ ʽ ʮʽʣʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɿʘʚʜʷʢʠ ʾʤ 

ʙʘʥʢʠ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰ ʦʙ'ʻʢʪʠʚʥʠʡ ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʠʥʢʽʚ, ʦʮʽʥʶʚʘʪʠ 

ʨʠʟʠʢʠ ʪʘ ʧʦʪʝʥʮʽʡʥʫ ʜʦʭʽʜʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ.  

ʎʽ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʚʘʞʣʠʚʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʙʘʥʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 

ʾʤ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʨʦʟʰʠʨʝʥʦʾ ʘʥʘʣʽʪʠʢʠ (Big Data) ʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʨʽʰʝʥʴ ʫ ʞʠʪʪʽ ʢʣʽʻʥʪʘ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʜʦʧʦʤʘʛʘʶʪʴ ʙʘʥʢʘʤ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʟʤʝʥʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ 

ʪʘ ʧʦʢʨʘʱʠʪʠ ʦʧʝʨʘʪʠʚʥʽʩʪʴ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʙʘʥʢʘʤ ʰʚʠʜʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, 

ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʧʨʦʛʥʦʟʽʚ [1] [2]. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʽʥʚʝʩʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʾʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʝʨʝʟ ʚʽʜʢʨʠʪʽ ʜʞʝʨʝʣʘ (OpenDataBot, YouControl ʪʘ ʽʥ.). ʊʘʢʝ ʟʘʚʜʘʥʥʷ 

ʻ ʜʦʚʦʣʽ ʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʙʘʛʘʪʦ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʘ ʢʦʪʨʠʤʠ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

¶ ɼʦʩʣʽʜʠʪʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ; 

¶ ɿʽʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʽʜʢʨʠʪʠʭ ʨʝʻʩʪʨʽʚ; 

¶ ɼʦʩʣʽʜʠʪʠ ʘʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ; 

¶ ʈʦʟʨʦʙʠʪʠ ʩʭʦʚʠʱʝ ʜʘʥʠʭ; 

¶ ʈʦʟʨʦʙʠʪʠ ʘʥʘʣʽʪʠʯʥʫ ʩʠʩʪʝʤʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 

¶ ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʦʙʨʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʥʘʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʧʨʦʮʝʩ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʽʥʚʝʩʪʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʨʦʙʦʪʽ ʤʘʻ ʟʥʘʯʥʫ 

ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʚʘʞʣʠʚʽʩʪʴ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʛʦ ʙʽʟʥʝʩʫ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʥʘʜʘʻ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ, ʦʮʽʥʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʝʢʪʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʙʘʥʢʽʚʩʴʢʦʤʫ ʩʝʢʪʦʨʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʪʘ ʘʥʘʣʽʟ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʨʠʡʥʷʪʪʶ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʚ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ. 

ɯʜʝʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʜʦʧʦʤʘʛʘʣʘ ʫ ʧʨʠʡʥʷʪʪʽ 

ʢʽʥʮʝʚʠʭ ʨʽʰʝʥʴ, ʥʝ ʻ ʥʦʚʦʶ ʩʘʤʝ ʯʝʨʝʟ ʧʦʩʪʽʡʥʫ ʧʦʪʨʝʙʫ ʙʘʥʢʽʚ ʫ ʜʦʩʷʛʥʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ɺ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʚʞʝ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ 

ʨʽʟʥʠʭ ʮʽʣʝʡ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʧʦʢʘʟʥʠʢʽʚ. 

ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ. ʅʘ ʥʽʡ ʜʦʮʽʣʴʥʦ ʟʦʙʨʘʞʝʥʦ ʢʣʶʯʦʚʠʭ ʘʢʪʦʨʽʚ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʾʭʥʽ 

ʨʦʣʽ ʫ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʽ.  

¶ ɸʢʪʦʨ çʆʧʝʨʘʪʦʨè ï ʮʝ ʢʦʨʠʩʪʫʚʘʯ-ʩʧʽʚʨʦʙʽʪʥʠʢ ʬʽʥʘʥʩʦʚʦʾ ʫʩʪʘʥʦʚʠ, ʷʢʠʡ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ. ʉʘʤʝ ʚʽʥ ʙʫʜʝ ʚʚʦʜʠʪʠ ʧʦʰʫʢʦʚʽ ʜʘʥʽ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʤʝʪʨʠʢʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  
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¶ ɸʢʪʦʨ çɸʥʘʣʽʪʠʢè ï ʮʝ ʪʘʢʦʞ ʩʧʽʚʨʦʙʽʪʥʠʢ ʬʽʥʘʥʩʦʚʦʾ ʫʩʪʘʥʦʚʠ, ʢʦʪʨʠʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʤʝʪʨʠʢ ʷʢ ʂʇɽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʬʽʥʘʣʴʥʦʛʦ ʟʚʽʪʫ.  

¶ ɸʢʪʦʨ çɯʥʚʝʩʪʦʨè ï ʧʽʜ ʥʠʤ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʩʘʤʘ ʬʽʥʘʥʩʦʚʘ ʫʩʪʘʥʦʚʘ, ʪʘʢ ʽ ʽʥʰʠʡ 

ʢʣʽʻʥʪ. ʎʝʡ ʘʢʪʦʨ ʙʫʜʝ ʧʝʨʝʛʣʷʜʘʪʠ ʟʚʽʪ ʪʘ ʥʝʦʙʭʽʜʥʽ ʤʝʪʨʠʢʠ ʪʘ ʚʠʥʦʩʠʪʠ ʚʠʨʦʢ ʱʦʜʦ ʩʧʽʚʧʨʘʮʽ 

ʪʘ ʽʥʚʝʩʪʫʚʘʥʥʷ ʟ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ. ʅʘ ʜʽʘʛʨʘʤʽ ʟʦʙʨʘʞʝʥʦ ʷʢ ʦʧʝʨʘʪʦʨ ʘʙʦ ʘʥʘʣʽʪʠʢ ʙʫʜʝ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʩʠʩʪʝʤʦʶ. ʉʠʩʪʝʤʘ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʥʘ ʩʝʨʚʝʨʽ ʪʘ ʙʫʜʝ ʜʦʩʪʫʧʥʘ ʪʽʣʴʢʠ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨ. 

ʅʘ ʩʝʨʚʝʨʽ ʩʠʩʪʝʤʘ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʣʦʛʽʢʠ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ, ʷʢʘ ʙʫʜʝ ʥʘʧʠʩʘʥʘ ʥʘ 

ʤʦʚʽ Java. JDBC-driver ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʚôʷʟʢʫ ʟʽ ʩʭʦʚʠʱʝʤ ʜʘʥʠʭ, ʘ ɸʈɯ ï ʜʣʷ ʟʚôʷʟʢʫ ʽʟ 

ʟʦʚʥʽʰʥʽʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʤʘʻ ʪʠʧ çʟʽʨʢʘè ʪʘ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʪʘʙʣʠʮʽ:  

¶ ʊʘʙʣʠʮʷ çDimDateè ï ʮʝ ʪʘʙʣʠʮʷ ʚʠʤʽʨʫ ʯʘʩʫ. ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʣʶʯ, ʥʦʤʝʨ ʨʦʢʫ ʪʘ ʥʦʤʝʨ 

ʢʚʘʨʪʘʣʫ ʨʦʢʫ.  

¶ ʊʘʙʣʠʮʷ çDimEnterpriseè ï ʪʘʙʣʠʮʷ ʚʠʤʽʨʫ ʧʽʜʧʨʠʻʤʩʪʚ. ɺ ʜʘʥʫ ʪʘʙʣʠʮʶ ʚʚʦʜʷʪʴʩʷ 

ʦʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʽʜʧʨʠʻʤʩʪʚ, ʢʦʪʨʽ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ʦʙʨʦʙʮʽ.  

¶ ʊʘʙʣʠʮʷ çDimIndexè ï ʪʘʙʣʠʮʷ ʚʠʤʽʨʫ ʤʝʪʨʠʢ, ʧʦ ʢʦʪʨʠʤ ʙʫʜʫʪʴ ʦʮʽʥʶʚʘʪʠʩʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʪʘʙʣʠʮʽ çDimEnterpriseè.  

¶ ʊʘʙʣʠʮʷ çFactMainè ï ʪʘʙʣʠʮʷ ʬʘʢʪʽʚ, ʷʢʘ ʤʽʩʪʠʪʴ ʟʦʚʥʽʰʥʽ ʢʣʶʯʠ ʟ ʫʩʽʭ ʪʘʙʣʠʮʴ ʚʠʤʽʨʽʚ, 

ʘ ʪʘʢʦʞ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʤʝʪʨʠʢʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ çʥʘʜʽʡʥʽʩʪʴè ʧʽʜʧʨʠʻʤʪʩʚʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʾ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʻ ʩʠʩʪʝʤʘ, ʢʦʪʨʘ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ ʬʽʥʘʥʩʦʚʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʧʦʟʠʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʢʨʠʪʝʨʽʷʤ ʥʘʜʙʘʥʠʭ 

ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ, ʢʽʣʴʢʦʩʪʽ ʪʘ ʮʽʥʠ ʘʢʮʽʡ, ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʨʘʚ ʪʘ ʥʝʨʫʭʦʤʦʛʦ ʤʘʡʥʘ. 
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2. AI-powered decision making for the bank of the future. URL: 
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ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ ɼɯʗʃʔʅɯʉʊʖ 

ʌɯʅɸʅʉʆɺʆɰ ʋʉʊɸʅʆɺʀ 

ɻʦʨʜʽʡ ʗ. ɺ.., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ 

 

ʉʫʯʘʩʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʣʘʥʜʰʘʬʪ ʧʨʦʡʰʦʚ ʜʘʣʝʢʠʡ ʰʣʷʭ ʚʽʜ ʧʨʦʩʪʠʭ ʪʨʘʥʟʘʢʮʽʡ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʭʽʜ ʚʽʜ ʨʫʯʥʦʛʦ ʜʦ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʛʣʦʙʘʣʴʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʷʢʘ ʟʤʽʥʶʻ ʩʧʦʩʦʙʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚ ʦʙʣʘʩʪʷʭ, ʷʢ Big Data, AI ʪʘ 

ʙʣʦʢʯʝʡʥ, ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʽ ʥʘʚʯʘʥʥʷ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʟʚʦʣʷʶʪʴ ʩʠʩʪʝʤʘʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʟʤʽʥ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʠʤ 

ʩʘʤʠʤ ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʠʭ ʦʥʣʘʡʥ ʫʩʪʘʥʦʚ. 

ʊʨʘʜʠʮʽʡʥʽ ʬʽʥʘʥʩʦʚʽ ʩʠʩʪʝʤʠ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʦʩʪʽ ʪʨʘʥʟʘʢʮʽʾ ʪʘ ʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ. 

ʆʜʥʘʢ ʟ ʧʦʷʚʦʶ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʯʘʣʘ ʟʤʽʥʶʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʩʪʨʫʢʪʫʨʘ, ʘʣʝ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʬʽʥʘʥʩʦʚʠʭ ʩʠʩʪʝʤ. ʊʝʧʝʨ ʚʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʉʚʽʪʦʚʘ ʧʘʥʜʝʤʽʷ COVID-19 ʧʨʠʩʢʦʨʠʣʘ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʬʽʥʘʥʩʦʚʦʛʦ ʩʝʢʪʦʨʫ ʪʘ ʟʨʦʙʠʣʘ 

ʜʠʩʪʘʥʮʽʡʥʽ ʬʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ ʚʘʞʣʠʚʠʤ ʛʨʘʚʮʝʤ. ʈʦʟʚʠʪʦʢ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪʝʞʽʚ, ʦʥʣʘʡʥ 

ʢʨʝʜʠʪʫʚʘʥʥʷ ʪʘ ʽʥʰʽ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʬʽʥʪʝʭʫ ʜʦʧʦʤʘʛʘʶʪʴ ʩʧʨʘʚʣʷʪʠʩʷ ʟ ʚʠʢʣʠʢʘʤʠ ʢʨʠʟʠ. 

ʉʦɹʛʦʜʥʽ ʜʠʩʪʘʥʮʽʡʥʽ ʦʥʣʘʡʥ ʫʩʪʘʥʦʚʠ ʻ ʚʞʝ ʟʚʠʯʥʠʤ ʜʣʷ ʣʶʜʝʡ ʷʚʠʱʝʤ, ʦʜʥʘʢ ʫʩʧʽʰʥʽʩʪʴ ʪʘʢʠʭ 

ʫʩʪʘʥʦʚ ʙʘʛʘʪʦ ʫ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʘʥʠʭ, ʷʢʠʤʠ ʚʦʥʠ ʦʧʝʨʫʶʪʴ ʪʘ ʘʥʘʣʽʟʫʶʪʴ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʝʪʘʧʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ ʻ ʟʙʽʨ, 

ʚʘʣʽʜʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ. 

¶ ɿʙʽʨ ʜʘʥʠʭ: ɼʠʩʪʘʥʮʽʡʥʽ ʬʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʯʝʨʝʟ ʨʽʟʥʽ ʢʘʥʘʣʠ, ʚʢʣʶʯʘʶʯʠ 
ʦʥʣʘʡʥ-ʙʘʥʢʽʥʛ, ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʪʘ API. ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, 

ʪʨʘʥʟʘʢʮʽʷʤʠ ʢʣʽʻʥʪʽʚ, ʘʙʦ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ, ʪʘʢʠʤʠ ʷʢ ʢʦʤʝʥʪʘʨʽ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ɿʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʝʬʝʢʪʠʚʥʦʤʫ ʟʙʦʨʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ.  

¶ ɺʘʣʽʜʘʮʽʷ ʜʘʥʠʭ: ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʟʙʽʨ ʜʘʥʠʭ ʙʫʣʦ ʟʨʦʙʣʝʥʦ, ʜʘʥʽ ʧʽʜʜʘʶʪʴʩʷ ʚʘʣʽʜʘʮʽʾ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʷʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. ɺʘʣʽʜʘʮʽʷ ʚʢʣʶʯʘʻ ʧʝʨʝʚʽʨʢʫ ʥʘ ʥʘʷʚʥʽʩʪʴ ʥʝʢʦʨʝʢʪʥʠʭ ʘʙʦ 

ʚʽʜʩʫʪʥʽʭ ʟʥʘʯʝʥʴ, ʚʠʷʚʣʝʥʥʷ ʜʫʙʣʽʢʘʪʽʚ ʪʘ ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ. ɿʘʛʘʣʦʤ ʚʘʣʽʜʘʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʜʘʥʠʭ 

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ: ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʚʘʣʽʜʘʮʽʾ ʜʘʥʽ ʛʦʪʦʚʽ ʜʣʷ ʘʥʘʣʽʟʫ. ɸʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ 

ʘʣʛʦʨʠʪʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʪʨʝʥʜʽʚ ʪʘ ʨʠʟʠʢʽʚ. ʎʝʡ ʘʥʘʣʽʟ 

ʜʦʧʦʤʘʛʘʻ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʩʪʨʘʪʝʛʽʾ. 

ʗʢʽʩʪʴ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʠʤ ʘʩʧʝʢʪʦʤ ʚ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ. ɺʽʜ "ʯʠʩʪʦʪʠ" ʪʘ ʪʦʯʥʦʩʪʽ 

ʜʘʥʠʭ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʩʽʭ ʧʦʜʘʣʴʰʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʝʪʦʯʥʽ ʘʙʦ ʥʝ ʢʦʥʩʠʩʪʝʥʪʥʽ 

ʜʘʥʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʤʠʣʢʦʚʠʭ ʚʠʩʥʦʚʢʽʚ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʦʤʠʣʦʢ ʚ ʫʧʨʘʚʣʽʥʥʽ ʬʽʥʘʥʩʦʚʦʶ ʫʩʪʘʥʦʚʦʶ. ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʜʘʥʠʭ ʥʝ ʣʠʰʝ 

ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʚ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʘʣʝ ʽ ʧʽʜʪʨʠʤʫʻ ʝʪʠʯʥʽ ʩʪʘʥʜʘʨʪʠ, ʥʘ ʷʢʠʭ ʙʘʟʫʶʪʴʩʷ 

ʬʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ. ʂʦʣʠ ʜʘʥʽ ʻ ʥʝʪʦʯʥʠʤʠ ʘʙʦ ʥʝʧʦʚʥʠʤʠ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʜʦʪʨʠʤʘʥʥʷ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʥʦʨʤ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʨʝʧʫʪʘʮʽʶ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʶʨʠʜʠʯʥʠʭ ʩʘʥʢʮʽʡ. 

1. ɺʠʤʽʨʶʚʘʥʥʷ ʷʢʦʩʪʽ ʜʘʥʠʭ 

ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʜʘʥʠʭ, ʬʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʤʝʪʨʠʢʠ ʪʘ ʩʪʘʥʜʘʨʪʠ. ʆʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ - ʪʦʯʥʽʩʪʴ ʜʘʥʠʭ. ɼʦʜʘʪʢʦʚʦ, 

ʚʘʞʣʠʚʠʤʠ ʘʩʧʝʢʪʘʤʠ ʻ ʧʦʚʥʦʪʘ ʜʘʥʠʭ, ʾʭʥʽʡ ʯʘʩʦʚʠʡ ʩʪʘʥ ʪʘ ʢʦʥʩʠʩʪʝʥʪʥʽʩʪʴ ʚ ʤʝʞʘʭ 

ʥ̔ʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [1].  

2. ʈʠʟʠʢʠ ʚʽʜ ʧʦʛʘʥʦʾ ʷʢʦʩʪʽ ʜʘʥʠʭ  

ʅʝʜʦʣʽʢʠ ʚ ʷʢʦʩʪʽ ʜʘʥʠʭ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʥʘʩʣʽʜʢʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʥʝʚʽʨʥʽ ʜʘʥʽ ʚ ʬʽʥʘʥʩʦʚʦʤʫ ʟʚʽʪʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʠʭ ʚʠʤʦʛ ʪʘ ʥʘʚʽʪʴ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʰʪʨʘʬʽʚ ʚʽʜ ʨʝʛʫʣʷʮʽʡʥʠʭ ʫʩʪʘʥʦʚ. ɹʽʣʴʰʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʥʷ ʷʢʽʩʪʴ ʜʘʥʠʭ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʥʝʜʦʚʽʨʠ ʢʣʽʻʥʪʽʚ ʪʘ ʚʪʨʘʪʠ ʨʝʧʫʪʘʮʽʾ. [2] 

3. ʉʪʨʘʪʝʛʽʾ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʜʘʥʠʭ  

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʜʘʥʠʭ ʬʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ. ʆʜʥʽʻʶ ʟ 

ʥʠʭ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʚʘʣʽʜʘʮʽʾ ʪʘ ʦʯʠʱʝʥʥʷ ʜʘʥʠʭ. [3] ɯʥʰʘ ʩʪʨʘʪʝʛʽʷ - 

ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʧʨʘʚʠʣʴʥʦʤʫ ʦʙʭʦʜʫ ʟ ʜʘʥʠʤʠ ʪʘ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʢʦʨʝʢʪʥʦʛʦ ʚʥʝʩʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ.  

ʋʩʚʽʜʦʤʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʧʦʛʘʥʠʭ ʜʘʥʠʭ ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢʦʩʪʽ 

ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɯʛʥʦʨʫʚʘʥʥʷ ʮʴʦʛʦ ʬʘʢʪʫ ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʩʧʦʪʚʦʨʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ, 

ʘʣʝ ʽ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʦʤʠʣʦʢ ʥʘ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ. ɸʥʘʣʽʪʠʢʘ ʷʢʦʩʪʽ ʜʘʥʠʭ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʦʧʝʨʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʫ ʩʪʽʡʢʽʩʪʴ (ʩʦʮʽʘʣʴʥʫ, 

ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʫ). ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʷʢʽʩʪʴ ʜʘʥʠʭ ʪʘ ʾʾ ʘʥʘʣʽʪʠʢʘ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʡ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʪʽʡʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. [4] 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʜʘʥʠʭ ʚ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʥʝ ʻ ʧʨʦʩʪʦ ʪʝʭʥʽʯʥʦʶ ʟʘʜʘʯʝʶ, 

ʘʣʝ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ. ɺ ʫʤʦʚʘʭ ʚʝʣʠʢʠʭ ʦʙ'ʻʤʽʚ ʜʘʥʠʭ 

ʽ ʟʨʦʩʪʘʶʯʠʭ ʚʠʤʦʛ ʜʦ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ, ʬʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ ʧʦʚʠʥʥʽ ʘʢʪʠʚʥʦ ʽʥʪʝʛʨʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʜʘʥʠʭ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʾʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʇʈʆɻʈɸʄʅɸ ʈɽɸʃɯɿɸʎɯʗ ɻɽʅɽʊʀʏʅʆɻʆ ɸʃɻʆʈʀʊʄʋ ʋ ʈʆɿʈʆɹʎɯ 

ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɯɻʆʈ 

ɼʦʚʛʦʨʫʢʠʡ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʝʥʜʻʣ ʊ.ɯ. 

 

ʋ ʩʚʽʪʽ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʩʪʘʣʠ ʧʦʪʫʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʚʽʜʢʨʠʚ ʧʝʨʝʜ ʛʝʡʤʝʨʘʤʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʧʦʢʨʘʱʝʥʥʽ 

ʽʛʨʦʚʦʛʦ ʜʦʩʚʽʜʫ. ʎʷ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʫ 

ʩʪʚʦʨʝʥʥʽ ʽʛʨʦʚʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʠʭ ʢʘʨʪ. ʎʝʡ ʧʽʜʭʽʜ ʚʽʜʜʟʝʨʢʘʣʶʻ ʽʩʪʦʨʽʶ 

ʚʠʥʠʢʥʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʾʭ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʣʴ ʫ ʧʦʢʨʘʱʝʥʥʽ ʽʛʦʨ. 

ɯʩʪʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ɻʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ, ʚʧʝʨʰʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɼʞʦʥʦʤ ɻʦʣʣʘʥʜʦʤ ʚ 1960-1970 ʨʦʢʘʭ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʝʚʦʣʶʮʽʡʥʠʭ ʧʨʠʥʮʠʧʘʭ 

ʛʝʥʝʪʠʢʠ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ. ɰʭ ʧʦʧʫʣʷʨʥʽʩʪʴ ʰʚʠʜʢʦ ʟʨʦʩʣʘ ʟʘʚʜʷʢʠ ʾʭʥʴʦʤʫ ʫʩʧʽʰʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʘʟʫ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ 

ʪʘ ʽʥʰʽ ʧʨʦʙʣʝʤʠ, ʜʝ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʫ ʚʝʣʠʢʠʭ ʧʦʰʫʢʦʚʠʭ ʧʨʦʩʪʦʨʘʭ ʩʪʘʻ ʚʠʢʣʠʢʦʤ. 

ɻʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʨʘʞʘʶʯʫ ʟʜʘʪʥʽʩʪʴ "ʚʠʞʠʚʘʪʠ ʥʘʡʩʠʣʴʥʽʰʠʤ" ʪʘ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʩʢʣʘʜʥʠʭ ʧʦʰʫʢʦʚʠʭ ʧʨʦʩʪʦʨʘʭ, ʜʦʧʦʤʘʛʘʶʯʠ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ ʢʦʤʙʽʥʘʮʽʾ 

ʨʽʰʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʩʷʞʥʽ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ. 

ɸʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ɻʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʛʨʦʚʽʡ ʽʥʜʫʩʪʨʽʾ ʜʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʛʝʥʝʨʘʮʽʶ ʽʛʨʦʚʠʭ ʢʘʨʪ, 

ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʠʭ ʧʝʨʩʦʥʘʞʽʚ, ʦʧʪʠʤʽʟʘʮʽʶ ʛʝʡʤʧʣʝʶ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ. ʆʜʥʽʻʶ ʟ 

ʚʘʞʣʠʚʠʭ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʻ ʛʝʥʝʨʘʮʽʷ ʽʛʨʦʚʠʭ ʢʘʨʪ. ʎʝʡ ʧʨʦʮʝʩ 

ʤʦʞʝ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʤ ʯʝʨʝʟ ʚʝʣʠʢʠʡ ʧʦʰʫʢʦʚʠʡ ʧʨʦʩʪʽʨ ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ 

ʽʛʨʦʚʠʭ ʩʚʽʪʽʚ. ɻʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʜʦʧʦʤʘʛʘʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʪʘ ʮʽʢʘʚʠʭ ʽʛʨʦʚʠʭ ʢʘʨʪ. 

ʆʩʥʦʚʥʽ ʢʨʦʢʠ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ɻɸ ʥʘʩʪʫʧʥʽ: 

1. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʙʫʜʴ-ʷʢʦʛʦ ɻɸ ʻ ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʦʾ ʩʭʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʭʨʦʤʦʩʦʤ, 

ʷʢʽ ʚ ʦʩʥʦʚʥʦʤʫ ʻ ʢʘʥʜʠʜʘʪʘʤʠ ʥʘ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʩʭʝʤ 

ʢʦʜʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʪʘʢʽ ʷʢ ʜʚʽʡʢʦʚʝ ʢʦʜʫʚʘʥʥʷ, ʢʦʜʫʚʘʥʥʷ ʧʝʨʝʩʪʘʥʦʚʦʢ ʪʘ ʢʦʜʫʚʘʥʥʷ 

ʟʥʘʯʝʥʴ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʟʘʜʘʯʽ, ʚʽʜʧʦʚʽʜʥʘ ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘʜʘʯʽ ʤʦʞʥʘ ʚʠʙʨʘʪʠ 

ʚʽʜʧʦʚʽʜʥʫ ʩʭʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 

2. ɿʛʝʥʝʨʫʚʘʪʠ ʚʠʧʘʜʢʦʚʫ ʧʦʧʫʣʷʮʽʶ P, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ N ʨʦʟʚ'ʷʟʢʽʚ-ʢʘʥʜʠʜʘʪʽʚ, ʜʝ N - 

ʚʠʟʥʘʯʝʥʠʡ ʨʦʟʤʽʨ ʧʦʧʫʣʷʮʽʾ. 

3. ʆʮʽʥʠʪʠ ʧʨʠʜʘʪʥʽʩʪʴ ʢʦʞʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ x  ɴ P ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʙʫʜʦʚʘʥʦʾ ʬʫʥʢʮʽʾ 

ʧʨʠʜʘʪʥʦʩʪʽ f(x). 

4. ɺʠʙʨʘʪʠ ʜʚʘ ʙʘʪʴʢʽʚʩʴʢʠʭ ʨʽʰʝʥʥʷ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʩʭʝʤ ʚʽʜʙʦʨʫ 

ʩʭʝʤ ʚʽʜʙʦʨʫ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʪʫʨʥʽʨʥʠʡ ʚʽʜʙʽʨ, ʚʽʜʙʽʨ ʥʘ ʦʩʥʦʚʽ ʨʘʥʛʽʚ ʪʘ 

ʧʨʦʧʦʨʮʽʡʥʝ ʨʦʟʤʥʦʞʝʥʥʷ. 

5. ʇʦʪʦʤʩʪʚʦ ʛʝʥʝʨʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʝʨʘʪʦʨʘ ʢʨʦʩʠʥʛʦʚʝʨʫ ʜʦ ʜʚʦʭ ʦʙʨʘʥʠʭ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʨʦʟʚ'ʷʟʢʽʚ. ɺ ʣʽʪʝʨʘʪʫʨʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʦʧʝʨʘʪʦʨʽʚ ʢʨʦʩʠʥʛʦʚʝʨʫ. ʆʧʝʨʘʮʽʷ 

ʢʨʦʩʠʥʛʦʚʝʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʥʦʚʠʡ ʥʘʱʘʜʦʢ ʫʩʧʘʜʢʦʚʫʻ ʯʘʩʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʜ 

ʙʘʪʴʢʽʚʩʴʢʠʭ ʨʦʟʚ'ʷʟʢʽʚ ʽ ʮʝ ʢʦʨʠʩʥʦ ʜʣʷ ʝʚʦʣʶʮʽʾ. 

6. ʄʫʪʘʮʽʷ ʟ ʜʝʷʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ pm ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʥʘʱʘʜʢʽʚ. ʄʫʪʘʮʽʷ 

ʟʘʧʦʙʽʛʘʻ ʚʪʨʘʪʽ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ. ʎʝ ʢʦʨʠʩʥʦ ʜʣʷ ʧʝʨʝʙʦʨʫ ʨʽʟʥʽ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ ʧʦʰʫʢʫ ʽ ʪʘʢʠʤ 

ʯʠʥʦʤ ʫʥʠʢʘʪʠ ʣʦʢʘʣʴʥʠʭ ʤʽʥʽʤʫʤʽʚ/ʤʘʢʩʠʤʫʤʽʚ. 

7. ɿʛʝʥʝʨʦʚʘʥʝ ʧʦʪʦʤʩʪʚʦ ʩʣʽʜ ʚʩʪʘʚʠʪʠ ʚ ʧʦʧʫʣʷʮʽʶ, ʷʢʱʦ ʚʦʥʦ ʱʝ ʥʝ ʟʥʘʡʜʝʥʦ. ɼʣʷ ʪʦʛʦ, 

ʱʦʙ ʟʙʝʨʝʛʪʠ ʨʦʟʤʽʨ ʧʦʧʫʣʷʮʽʾ ʬʽʢʩʦʚʘʥʠʤ, ʥʘʤ ʧʦʪʨʽʙʥʦ ʘʙʦ ʚʠʜʘʣʠʪʠ ʥʘʡʩʪʘʨʽʰʫ ʦʩʦʙʠʥʫ ʘʙʦ 

ʥʘʡʛʽʨʰʫ ʦʩʦʙʠʥʫ ʧʦʧʫʣʷʮʽʾ. 

8. ʂʨʦʢʠ ʟ 2 ʧʦ 6 ʧʦʚʪʦʨʶʶʪʴʩʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʜʝʷʢʫ ʫʤʦʚʫ ʟʘʚʝʨʰʝʥʥʷ. 

ɺʣʘʩʥʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʠʭ ʢʘʨʪ. ɺ ʨʘʤʢʘʭ ʮʽʻʾ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʚʣʘʩʥʘ ʨʝʘʣʽʟʘʮʽʷ ʛʝʥʝʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʽʛʨʦʚʠʭ ʢʘʨʪ. ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʚ ʷʢʠʭ ʟʘʩʪʦʩʦʚʘʥʦ ʛʝʥʝʪʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʟ ʨʽʟʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʧʦʧʫʣʷʮʽʡ (20 ʪʘ 40). ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ, ʽ ʥʘ ʾʭʥʽʡ ʦʩʥʦʚʽ 

ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ. ʋ ʘʣʛʦʨʠʪʤʽ, ʜʝ ʙʫʣʦ 40 ʧʦʧʫʣʷʮʽʡ, ʚʜʘʣʦʩʴ ʜʦʩʷʛʥʫʪʠ ʥʘʡʚʠʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʰʚʠʜʰʝ, ʘʥʽʞ ʟʘ 20. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ 20 ʧʦʧʫʣʷʮʽʡ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʫʪʪʻʚʦ ʢʦʣʠʚʘʣʦʩʴ, ʱʦ ʥʝ 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ 40. 

,  

ʈʠʩʫʥʦʢ 1. ʅʘʡʢʨʘʱʘ ʪʘ ʩʝʨʝʜʥʷ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʚ ʫʩʪʘʥʦʚʮʽ ʟ 20 ʦʩʦʙʠʥʘʤʠ ʚ 

ʇʦʧʫʣʷʮʽʷ 

 
ʈʠʩʫʥʦʢ 2. ʅʘʡʢʨʘʱʘ ʪʘ ʩʝʨʝʜʥʷ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʚ ʫʩʪʘʥʦʚʮʽ ʟ 40 ʦʩʦʙʠʥʘʤʠ ʚ 

ʧʦʧʫʣʷʮʽʷ 

ɺʠʩʥʦʚʦʢ. ɻʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʩʬʝʨʽ ʽʛʦʨ ʪʘ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʛʝʥʝʨʘʮʽʾ ʽʛʨʦʚʠʭ ʢʘʨʪ ʪʘ ʽʥʰʠʭ 

ʽʛʨʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʮʽʡ ʨʦʙʦʪʽ, ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʝʥʮʽʘʣ 

ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʽʛʨʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʛʝʡʤʝʨʽʚ. 
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ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ɼʃʗ ʉʆʎɯɸʃʔʅʆɰ ʄɽʈɽɾɯ  

ɿʘʙʦʣʦʪʴʢʦ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ. 

 

ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ ʬʝʥʦʤʝʥʦʤ 21 ʩʪʦʣʽʪʪʷ, ʟʙʽʣʴʰʠʚʰʠ ʨʦʟʤʘʾʪʪʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʪʘ ʩʪʚʦʨʠʚʰʠ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʤʝʨʮʽʾ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. ɿʘ ʥʝʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ï 

ʜʝʚʘʡʩ ʪʘ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʥʘʜʘʶʪʴ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʚʣʘʩʥʠʭ ʜʫʤʦʢ, ʜʦʩʷʛʥʝʥʴ, ʟʥʘʥʴ, ʧʦʩʣʫʛ ʯʠ ʪʦʚʘʨʽʚ ʥʘ ʰʠʨʦʢʠʡ ʦʛʣʷʜ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʢʦʤʫʥʽʢʘʮʽʾ 

ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʚʣʘʩʥʠʢʽʚ ʩʦʮʤʝʨʝʞ ï ʧʦʪʫʞʥʽ ʩʝʨʚʝʨʘ, ʧʨʠʟʥʘʯʝʥʽ ʦʙʨʦʙʣʷʪʠ 

ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʽʢ ʟʘʧʠʪʽʚ, ʟʙʝʨʽʛʘʪʠ ʤʘʩʠʚʠ ʨʽʟʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ 

ʨʝʟʫʣʴʪʘʪʠ. ʑʦʙ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʘʢʽ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʧʨʦʩʪʽ, ʘʣʝ ʥʝʡʤʦʚʽʨʥʦ ʤʘʩʰʪʘʙʥʽ 

ʧʨʦʮʝʩʠ ʚʘʞʣʠʚʦ ʙʝʟʧʝʨʝʨʚʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʪʘ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʚʩʝ ʥʦʚʽ 

ʬʫʥʢʮʽʾ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ [1]. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʽ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʧʠʪʦʤ ʚ 

ʩʦʮʤʝʨʝʞʽ ʩʬʝʨʽ ɯʊ, ʩʧʨʦʱʫʶʯʠ ʚʠʙʽʨ ʥʘʧʨʷʤʢʽʚ ʥʘʚʯʘʥʥʷ ʧʦʯʘʪʢʽʚʮʷʤ ʪʘ ʜʦʧʦʤʘʛʘʶʯʠ 

ʚʠʟʥʘʯʠʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʙʦʪʠ ʩʧʝʮʽʘʣʽʩʪʘʤ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʘʶʪʴ ʜʦʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʨʦʟʨʦʙʣʝʥʽʡ ʩʦʮʽʘʣʴʥʽʡ ʤʝʨʝʞʽ. 

ʇʨʝʜʤʝʪ ï ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʜʦʧʠʩʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʡ ɯʊ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ React.js, Redux, SASS ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ OLAP ʪʘ DM ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʚ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚ ɯʊ. 

ʈʦʙʦʪʘ ʧʦʣʷʛʘʣʘ ʚ ʨʦʟʨʦʙʮʽ ʚʝʙ-ʩʘʡʪʫ ʜʣʷ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʙʣʦʢʫ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. 

ʈʦʟʨʦʙʣʝʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʝʨʘʪʠʚʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ 

ʤʽʩʪʠʪʴ ʜʦʩʠʪʴ ʟʚʠʯʥʽ ʩʫʪʥʦʩʪʽ ʜʣʷ ʨʦʙʦʪʠ ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʪʘ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ 

ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ. 1 ʉʭʦʚʠʱʝ ʜʘʥʠʭ SocialNet_DW. 

ʉʘʤʝ ʥʘ ʦʩʥʦʚʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʙʫʣʦ ʨʦʟʛʦʨʥʫʪʦ OLAP ʢʫʙ, ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ Data Mining. ɼʘʥʽ ʩʪʨʫʢʪʫʨʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʘʭ 

ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ.  

ʉʪʨʫʢʪʫʨʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʷʚʠʣʠ ʯʠʤʘʣʦ ʥʝʦʯʝʚʠʜʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʠʭ 

ʩʠʩʪʝʤʠ. ɹʫʣʠ ʚʠʷʚʣʝʥʽ ʪʘʢʽ ʟʥʘʥʥʷ: 
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Å ɸʣʛʦʨʠʪʤ ʜʝʨʝʚʘ ʨʽʰʝʥʴ ʚʠʷʚʠʚ, ʱʦ Engineering ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʦʧʫʣʷʨʥʽʩʪʴ, ʘʜʞʝ ʻ 
ʟʘʛʘʣʴʥʠʤ ʧʦʥʷʪʪʷʤ, ʘ ʩʭʦʞʽ ʧʘʨʘʤʝʪʨʠ ʤʘʶʪʴ ʪʘʢʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʷʢ Java Developer, FrontEnd ʪʘ 

Tester, ʦʪʞʝ ʚʦʥʠ ʤʘʶʪʴ ʩʭʦʞʽ ʨʽʚʥʦʟʥʘʯʥʽ ʧʦʟʠʮʽʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʩʦʮʤʝʨʝʞʽ. 

Å ɸʣʛʦʨʠʪʤ ʥʘʾʚʥʦʛʦ ɹʘʻʩʘ ʚʠʷʚʠʚ ʟʚôʷʟʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʾʭ ʚʽʢʦʤ, ʧʦʟʠʮʽʻʶ ʪʘ ʪʝʤʦʶ 
ʜʦʧʠʩʫ. 

Å ɸʣʛʦʨʠʪʤ ʘʩʦʮʽʘʪʠʚʥʠʭ ʧʨʘʚʠʣ ʧʽʜʪʚʝʨʜʠʚ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʽʥʰʠʭ ʘʣʛʦʨʠʪʤʽʚ. 

ɺʠʟʥʘʯʘʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Data Mining ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʩʠʩʪʝʤʠ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ [2] ʚʩʽʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʩʪʨʫʢʪʫʨ 

ʄʦʜʝʣʴ ʆʮʽʥʢʘ 
ɺʽʨʦʛʽʜʥʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

DecTree 0.43 62.67% 

NaiveBaise 0.42 89.51% 

ARule 0.36 100% 

Cluster 0.14 41.46% 

 

ɺʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʪʘʙʣʠʮʽ 1 ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

¶ DecTree ï ʦʜʥʘ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʩʪʨʫʢʪʫʨ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʩʝʨʝʜ ʽʥʰʠʭ, ʭʦʯ 

ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʥʝ ʚʠʩʦʢʝ, ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʭʦʧʣʶʻ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʜʘʥʠʭ 

ʩʠʩʪʝʤʠ. 

¶ NaiveBaise ï ʤʘʻ ʦʜʥʽ ʟ ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʘʜʞʝ ʤʘʻ 

ʤʘʡʞʝ ʪʘʢʠʡ ʩʘʤʠʡ ʧʦʢʘʟʥʠʢ ʦʮʽʥʢʠ, ʷʢ ʽ DecTree, ʘʣʝ ʦʭʦʧʣʶʻ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ 

ʩʠʩʪʝʤʠ ï 89.51%. 

¶ ARule ï ʩʪʨʫʢʪʫʨʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʻ ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ï 100%, ʘʣʝ ʦʮʽʥʢʘ ʩʝʨʝʜ ʽʥʰʠʭ ʩʢʣʘʜʘʻ 0.36, ʦʪʞʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʽʥʰʠʤ. 

¶ Cluster ï ʤʘʣʦʝʬʝʢʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʘʥʠʭ ʩʠʩʪʝʤʠ, ʘʜʞʝ ʤʘʻ ʜʦʩʠʪʴ 

ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ. 

ɿʘʛʘʣʦʤ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʧʨʦʬʝʩʽʡʥʦʾ ʩʦʮʤʝʨʝʞʽ ʥʘʚʝʜʝʥʠʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʽʟʥʘʪʠʩʴ ʰʫʢʘʥʽ ʚʽʜʧʦʚʽʜʽ. 

ɼʘʥʘ ʨʦʙʦʪʘ ʩʧʨʦʱʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʚ ʩʬʝʨʽ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʪʘ ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ OLAP ʪʘ DM ʜʣʷ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʥʘʜʜʘʩʪʴ ʙʽʣʴʰʝ ʢʦʨʠʩʥʠʭ ʟʥʘʥʴ, ʱʦ ʟʤʦʞʫʪʴ ʧʝʚʥʽ 

ʧʝʨʝʚʘʛʠ.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1.  ʑʆ ʊɸʂɽ ʉʆʎɯɸʃʔʅɯ ʄɽʈɽɾɯ? [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] URL: http://surl.li/atzen  

2. Lift Chart (Analysis Services - Data Mining) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] URL: 

http://surl.li/mlect  

http://surl.li/atzen
http://surl.li/mlect
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ʈʆʃʔ ɻʃʆɹɸʃʔʅʀʍ ʊʈɽʅɼɯɺ ʊɸ ʄɯɾʅɸʈʆɼʅʀʍ ɺɯɼʅʆʉʀʅ ʋ 

ʌʆʈʄʋɺɸʅʅɯ ɺɯʁʉʔʂʆɺʆ-ʇʆʃɯʊʀʏʅʆɰ ʉʀʊʋɸʎɯɰ ɺ ʂʈɸɰʅɯ ʊɸ ʄʆɾʃʀɺɯʉʊʔ 

ʇɽʈɽɼɹɸʏɽʅʅʗ ɰʍ ɺʇʃʀɺʋ ʏɽʈɽɿ ɽʂʉʇɽʈʊʅɯ ʉʀʉʊɽʄʀ 

ɿʽʥʢʦʚʝʮʴ ɯ.ʆ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʥʜʘʨʝʥʢʦ ɺ. ɭ. 

 

ɺʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʻ ʩʢʣʘʜʥʦʶ ʪʘ ʜʠʥʘʤʽʯʥʦʶ. ɺʦʥʘ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʯʠʩʣʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʛʝʦʧʦʣʽʪʠʯʥʽ ʧʨʦʮʝʩʠ, ʝʢʦʥʦʤʽʯʥʽ ʫʤʦʚʠ, ʩʦʮʽʘʣʴʥʽ 

ʥʘʩʪʨʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ. ɼʦʩʣʽʜʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ ʜʣʷ 

ʘʥʘʣʽʟʫ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʩʮʝʥʘʨʥʠʡ ʘʥʘʣʽʟ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʣʠ ʚʘʞʣʠʚʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽ, ʪʘ ʜʦʧʦʤʦʛʣʠ ʚ ʨʦʟʨʦʙʮʽ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ 

ʢʨʠʟʦʚʠʤʠ ʩʠʪʫʘʮʽʷʤʠ. 

ɿʦʢʨʝʤʘ, ʚʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʛʣʦʙʘʣʴʥʽ ʪʨʝʥʜʠ 

ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʚʽʜʥʦʩʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʥʫʪʨʽʰʥʶ ʩʠʪʫʘʮʽʶ ʚ ʋʢʨʘʾʥʽ, ̔  ̫ ʢ ʮʝ ʤʦʞʝ ʚʽʜʦʙʨʘʟʠʪʠʩʷ 

ʥʘ ʚʽʡʩʴʢʦʚʦʤʫ ʪʘ ʧʦʣʽʪʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ. ʊʘʢʠʡ ʽʥʪʝʨʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ 

ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʧʦʚʥʠʡ ʦʙʨʘʟ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʨʦʟʨʦʙʠʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʪʘ 

ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ  ̒ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʘ 

ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʪʘ ʟʤʽʥʥʦʶ, ʽ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʢʨʘʾʥʽ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʣʴ ʛʣʦʙʘʣʴʥʠʭ ʪʨʝʥʜʽʚ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʚʽʜʥʦʩʠʥ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʝʥʥʷ ʾʭ 

ʚʧʣʠʚʫ ʯʝʨʝʟ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ. 

ʄʝʪʘ: ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ̒  ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʣʽ ʛʣʦʙʘʣʴʥʠʭ ʪʨʝʥʜʽʚ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ 

ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ 

ʯʝʨʝʟ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ. 

 

ʈʠʩ. 1 ɺʽʜʥʦʩʠʥʠ ʤʽʞ ʢʨʘʾʥʘʤʠ 

 

ʈʠʩ. 2 ɺɺʇ ʟ 2023 ʜʦ 2027 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ. 3 ʌʽʥʘʥʩʫʚʘʥʥʷ ʦʙʦʨʦʥʥʦʛʦ ʩʝʢʪʦʨʫ 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ: 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʛʣʦʙʘʣʴʥʽ ʪʨʝʥʜʠ ʪʘ ʤʽʞʥʘʨʦʜʥʽ 

ʚʽʜʥʦʩʠʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ. 

ʎʽ ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʚʽʡʩʴʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʢʨʘʾʥʠ, ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʝʜʝʥʥʷ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʪʘ ʙʝʟʧʝʢʫ ʢʨʘʾʥʠ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʽʡʩʴʢʦʚʦ-

ʧʦʣʽʪʠʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʋʢʨʘʾʥʽ ʙʫʜʝ ʧʦʢʨʘʱʫʚʘʪʠʩʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢ: 

¶ ʉʪʘʙʽʣʽʟʘʮʽʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ: ɽʢʦʥʦʤʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʧʨʠʷʪʠʤʝ 

ʨʦʟʚʠʪʢʫ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʢʨʘʾʥʠ. 

¶ ɿʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʦʨʦʥʫ: ɿʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʦʨʦʥʫ ʜʦʟʚʦʣʠʪʴ ʋʢʨʘʾʥʽ 

ʟʤʽʮʥʠʪʠ ʩʚʽʡ ʚʽʡʩʴʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ. 

¶ ʇʦʢʨʘʱʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ ʋʢʨʘʾʥʠ: ʇʦʢʨʘʱʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ 

ʟʤʝʥʰʠʪʴ ʚʽʡʩʴʢʦʚʫ ʟʘʛʨʦʟʫ ʜʣʷ ʋʢʨʘʾʥʠ. 

¶ ɿʙʽʣʴʰʝʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ̔ ʥʰʝ ɺʠʩʥʦʚʦʢ: 

ɺ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʣʴ ʛʣʦʙʘʣʴʥʠʭ ʪʨʝʥʜʽʚ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʚʽʜʥʦʩʠʥ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʯʝʨʝʟ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʣʦʙʘʣʴʥʽ ʬʘʢʪʦʨʠ 

ʤʘʶʪʴ ʚʘʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʚʥʫʪʨʽʰʥʽ ʩʧʨʘʚʠ ʋʢʨʘʾʥʠ ʪʘ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʚʽʡʩʴʢʦʚʦ-

ʧʦʣʽʪʠʯʥʫ ʩʠʪʫʘʮʽʶ ʢʨʘʾʥʠ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ɦ ʦ ʩʪʘʙʽʣʽʟʘʮʽʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʦʙʦʨʦʥʫ, ʧʦʢʨʘʱʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʚʽʜʥʦʩʠʥ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ 

ʚʽʡʩʴʢʦʚʦ- ʧʦʣʽʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ. ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʮ ̔

ʬʘʢʪʦʨʠ ʪʘ ʧʝʨʝʜʙʘʯʘʪʠ ʾʭ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʤʘʡʙʫʪʥʶ ʩʠʪʫʘʮʽʶ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʟʚʠʚʘʪʠ 

ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʚʧʣʠʚ ʛʣʦʙʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʚʽʡʩʴʢʦʚʦ- ʧʦʣʽʪʠʯʥʫ ʩʠʪʫʘʮʽʶ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʢʨʘʾʥʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚʯʘʩʥʦ 

ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʟʦʚʠʤ ʩʠʪʫʘʮʽʷʤ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. https://www.kmu.gov.ua/diyalnist/reformi/ekonomichne-zrostannya/rozvitok-oboronno- 

promislovogo-kompleksu 

2. "ʄʠʩʪʝʮʪʚʦ ʙʽʟʥʝʩ-ʚʽʡʥʠ. ʋʨʦʢʠ ʤʠʥʫʣʠʭ ʢʦʥʬʣʽʢʪʽʚ ʜʣʷ ʧʽʜʧʨʠʻʤʮʽʚ  ̔ʣʽʜʝʨʽʚ" 

ɼʝʚʽʜ ɹʨʘʫʥ 

3. ʂʥʠʛʘ ʇʽʜʩʪʘʚʠ ʥʘʰʦʾ ʧʦʣʽʪʠʢʠ ɼʤʠʪʨʦ ɼʦʥʮʦʚ 

  

https://www.kmu.gov.ua/diyalnist/reformi/ekonomichne-zrostannya/rozvitok-oboronno-promislovogo-kompleksu
https://www.kmu.gov.ua/diyalnist/reformi/ekonomichne-zrostannya/rozvitok-oboronno-promislovogo-kompleksu
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ʋɼʂ 004.45:001:005.745 

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʇʈʀ ʆʈɻɸʅɯɿɸʎɯɰ 

ʅɸʋʂʆɺʀʍ ʂʆʅʌɽʈɽʅʎɯʁ 

ʂʘʥʘʰʢʦʚ ʆ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ. 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʟʘʩʦʙʽʚ ʢʦʤʫʥʽʢʘʮʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʨʽʟʥʠʭ ʤʝʪʦʜʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʥʘʫʢʦʚʠʭ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʪʝʧʝʨ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʽʡ ʯʘʩ, ʥʝ 

ʚʠʪʨʘʯʘʶʯʠ ʡʦʛʦ ʥʘ ʜʦʨʦʛʫ ʜʦ ʤʽʩʮʷ ʥʘʚʯʘʥʥʷ ʘʙʦ ʨʦʙʦʪʠ. ʄʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʚʠʚʯʘʪʠ ʚ 

ʟʨʫʯʥʠʡ ʜʣʷ ʩʝʙʝ ʯʘʩ, ʜʦʢʣʘʜʥʦ ʜʦʩʣʽʜʞʫʶʯʠ ʾʭ ʘʙʦ ʟʙʝʨʽʛʘʶʯʠ ʾʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ. ʉʫʯʘʩʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʝʨʚʽʩʠ, ʪʘʢʽ ʷʢ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, ʝʣʝʢʪʨʦʥʥʽ 

ʞʫʨʥʘʣʠ ʪʘ ʯʘʪʠ, ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʦʪʝ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʩʚʽʪʣʝʥʥʷ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʠʪʘʥʴ ʟʘʣʠʰʘʶʪʴʩʷ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʆʨʛʘʥʽʟʘʪʦʨʘʤ ʢʦʥʬʝʨʝʥʮʽʡ ʥʝʦʙʭʽʜʥʦ ʝʬʝʢʪʠʚʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ, 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢʽʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʫ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ ʚʢʣʶʯʘʻ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ: 

ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ: ʆʨʛʘʥʽʟʘʪʦʨʠ ʢʦʥʬʝʨʝʥʮʽʡ ʟʙʠʨʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ - ʟʘʷʚʢʠ ʥʘ ʫʯʘʩʪʴ, ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʧʫʙʣʽʢʘʮʽʾ, ʪʝʟʠ ʪʦʱʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data 

Mining ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽʟʫʚʘʪʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʷʚʣʷʪʠ ʽʥʪʝʨʝʩʠ ʫʯʘʩʥʠʢʽʚ ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʽ ʪʝʤʠ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ: ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ Data Mining ʦʨʛʘʥʽʟʘʪʦʨʠ 

ʢʦʥʬʝʨʝʥʮʽʡ ʤʦʞʫʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ, ʦʯʽʢʫʚʘʥʽ ʚʠʤʦʛʠ ʜʦ ʨʝʩʫʨʩʽʚ ʪʘ 

ʙʶʜʞʝʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʬʝʨʝʥʮʽʾ. 

ɸʥʘʣʽʟ ʘʫʜʠʪʦʨʽʾ: ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʫʯʘʩʥʠʢʽʚ ʪʘ ʾʭ ʽʥʪʝʨʝʩʠ ʜʦʧʦʤʘʛʘʻ ʥʘʣʘʰʪʫʚʘʪʠ 

ʧʨʦʛʨʘʤʫ ʢʦʥʬʝʨʝʥʮʽʾ, ʨʦʙʣʷʯʠ ʾʾ ʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʦʶ ʪʘ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʮʽʣʴʦʚʦʾ 

ʘʫʜʠʪʦʨʽʾ. Data Mining ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʧʦʪʨʝʙʠ ʫʯʘʩʥʠʢʽʚ. 

ʋʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ: ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʥʬʝʨʝʥʮʽʡ ʚʠʤʘʛʘʻ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, 

ʪʘʢʠʤʠ ʷʢ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ, ʦʙʣʘʜʥʘʥʥʷ, ʬʽʥʘʥʩʠ ʪʘ ʧʝʨʩʦʥʘʣ. ɿʘʩʪʦʩʫʚʘʥʥʷ Data Mining 

ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʩʪʫʧʥʽ ʨʝʩʫʨʩʠ. 

ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ: ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʬʝʨʝʥʮʽʾ ʚʘʞʣʠʚʦ 

ʘʥʘʣʽʟʫʚʘʪʠ ʾʾ ʨʝʟʫʣʴʪʘʪʠ, ʚʢʣʶʯʘʶʯʠ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʫʯʘʩʥʠʢʽʚ, ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʦʙʣʘʩʪʝʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. Data Mining ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ ʟʘʭʦʜʽʚ. 

ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʢʨʦʢʽʚ ʫ ʩʪʚʦʨʝʥʥʽ ʮʽʻʾ ʩʠʩʪʝʤʠ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ 

ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʨʝʻʩʪʨʘʮʽʾ ʚʩʽʭ ʜʘʥʠʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ 

ʢʦʥʬʝʨʝʥʮʽʡ. ʎʷ ʙʘʟʘ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʧʦʚʽʜʘʯʽʚ, ʫʯʘʩʥʠʢʽʚ, ʧʨʦʛʨʘʤʠ 

ʢʦʥʬʝʨʝʥʮʽʡ, ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʧʘʨʘʤʝʪʨʠ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʟʨʫʯʥʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʚʩʽʻʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʝʪʦʜʠ Data Mining ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʪʦʨʘʤ ʧʨʦʚʦʜʠʪʠ ʢʦʥʬʝʨʝʥʮʽʾ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ, ʟʘʣʫʯʘʪʠ 

ʘʫʜʠʪʦʨʽʶ, ʜʦʩʷʛʘʪʠ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ ʪʘ ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʧʦʜʽʡ. 

ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ 
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ɼʆʉʃɯɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ ɹɽɿʇɽʂʀ ɹʋɼɯɺʃɯ 

ʂʠʨʠʰʫʥ ɼ. ɸ. 

 

ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ ʙʫʜʽʚʝʣʴ ʚʽʜʽʛʨʘʶʪʴ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ 

ʩʫʩʧʽʣʴʩʪʚʽ, ʜʝ ʧʨʠʩʢʦʨʝʥʘ ʫʨʙʘʥʽʟʘʮʽʷ ʪʘ ʟʨʦʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨ 

ʚʠʤʘʛʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. ʆʩʥʦʚʥʽ ʟʘʜʘʯʽ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʷʚʣʝʥʥʽ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʨʝʘʛʫʚʘʥʥʽ ʥʘ ʟʘʛʨʦʟʠ, ʪʘʢʽ ʷʢ ʧʦʞʝʞʽ, ʟʣʦʤ, 

ʪʝʭʥʽʯʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʦʱʦ. 

ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʱʦ 

ʦʙ'ʻʜʥʫʻ ʚ ʩʦʙʽ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʠʩʪʨʦʾʚ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʚ ʘʩʧʝʢʪʘʭ ʢʦʤʬʦʨʪʫ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʘ ʙʝʟʧʝʢʠ. 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʟʦʢʨʝʤʘ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʢʽʙʝʨʥʝʪʠʢʠ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʙʝʟʧʝʢʠ. ɺʦʜʥʦʯʘʩ, ʟʨʦʩʪʘʶʯʘ ʢʽʣʴʢʽʩʪʴ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʦʜʽʡ, ʟʫʤʦʚʣʝʥʠʭ ʪʝʭʥʦʛʝʥʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʨʦʙʠʪʴ ʮʶ ʪʝʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ. ʏʝʨʝʟ ʦʙʤʝʞʝʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ 

ʙʝʟʧʝʢʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʚ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʡ ʚ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʂʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʚʽʜʦʤʠʤʠ ʨʦʟʚ'ʷʟʘʥʥʷʤʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʯʠʩʣʝʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʮʽʡ ʦʙʣʘʩʪʽ, ʻ ʟʥʘʯʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ ʥʘʫʢʦʚʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʚʜʦʩʢʦʥʘʣʝʥʴ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ 

ʙʫʜʽʚʝʣʴ, ʷʢʘ ʙ ʚʽʜʟʥʘʯʘʣʘʩʴ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ, ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʶ ʜʦ 

ʟʤʽʥʶʚʘʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʠʡ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ: 

ï ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ. ɺʠʚʯʝʥʥʷ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʧʘʪʝʥʪʽʚ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʨʦʟʫʤʽʣʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʪʘʥ ʩʧʨʘʚ 

ʚ ʜʘʥʽʡ ʦʙʣʘʩʪʽ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʤʝʪʨʠʢ ʙʝʟʧʝʢʠ. ʈʦʟʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ, ʥʘ ʦʩʥʦʚʽ 

ʷʢʠʭ ʙʫʜʝ ʦʮʽʥʶʚʘʪʠʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ; 

ï ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ. ʉʪʚʦʨʝʥʥʷ ʩʭʝʤʘʪʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʶ; 

ï ʪʝʭʥʽʯʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ɺʠʙʽʨ ʘʨʭʽʪʝʢʪʫʨʠ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ; 

ï ʨʦʟʨʦʙʢʘ ʧʨʦʪʦʪʠʧʫ ʩʠʩʪʝʤʠ. ʉʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʾ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ 

ʚʠʙʨʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ. 

ï ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʙ'ʻʢʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ ʚ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ. ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʷʜ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʝʪʘʧʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʟʙʦʨʫ 

ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʩʝʥʩʦʨʽʚ ʜʦ ʘʥʘʣʽʟʫ ʮʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ ʪʘ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʠʭ. ʇʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ ʻ ʜʠʥʘʤʽʯʥʠʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʣʶʜʝʡ ʫ ʙʫʜʽʚʣʽ, 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʪʘ ʽʥ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ ʚ ʙʫʜʽʚʣʷʭ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʢʦʥʢʨʝʪʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ 

ð ʩʝʥʩʦʨʠ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ. 
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ʉʀʉʊɽʄʀ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʂɽʈɯɺʅʀʎʊɺʆ 

ʈɸʁʆʅʅʆɰ ʇʆʃɯʂʃɯʅɯʂʀ 

ʂʦʚʘʣʴʯʫʢ ɼ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ.  

 

ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʨʘʡʦʥʥʦʾ 

ʧʦʣʽʢʣʽʥʽʢʠ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʫ ʚʘʰʦʤʫ 

ʨʘʡʦʥʽ. ʆʩʴ ʜʝʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ ʪʝʟ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ: 

1.ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʯʝʨʝʟ ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

2.ʆʧʪʠʤʽʟʘʮʽʷ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʪʘ ʛʨʘʬʽʢʽʚ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʣʽʢʘʨʽʚ ʪʘ ʤʝʜʠʯʥʠʭ 

ʩʝʩʪʝʨ. 

3.ʇʦʢʨʘʱʝʥʥʷ ʤʝʜʠʯʥʦʾ ʘʥʘʣʽʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʧʠʪʫ ʥʘ ʧʦʩʣʫʛʠ ʧʦʣʽʢʣʽʥʽʢʠ. 

ɺʠʚʯʝʥʥʷ ʩʠʩʪʝʤʠ ʚʧʣʠʚʫ ʥʘ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʪʨʝʙʠ ʫ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛʘʭ. 

4.ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʧʘʩʘʤʠ. ʈʦʟʛʣʷʜ 

ʤʦʞʣʠʚʦʩʪʝʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʟʘʧʘʩʘʤʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʟʘʢʫʧʽʚʝʣʴ. 

5.ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ʉʠʩʪʝʤʠ ʘʥʘʣʽʟʫ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʨʦʙʦʪʠ ʣʽʢʘʨʽʚ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ. 

6.ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  ɼʦʩʣʽʜʞʝʥʥʷ 

ʟʘʭʦʜʽʚ, ʷʢʽ ʻ ʟʘʭʠʩʪʦʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

7.ɿʘʣʫʯʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʜʦ ʫʯʘʩʪʽ ʚ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʥʷʭ ʱʦʜʦ ʾʭʥʴʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ ʥʘ ʟʘʣʫʯʝʥʥʷ ʙʝʟ ʜʦʧʦʤʦʛʠ ʜʦ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʧʨʦ ʾʭʥʻ 

ʟʜʦʨʦʚ'ʷ. 

8.ʌʽʥʘʥʩʦʚʠʡ ʘʩʧʝʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʜʽʚ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ. 

9..ʇʦʣʽʪʠʯʥʽ ʪʘ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ʈʦʟʛʣʷʜ ʚʧʣʠʚʫ ʩʠʩʪʝʤʠ ʥʘ 

ʧʦʣʽʪʠʯʥʽ ʨʽʰʝʥʥʷ ʪʘ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

10.ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʥʘʣʽʪʠʢʠ ʚ ʤʝʜʠʮʠʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʫ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʎʽ ʜʘʥʽ ʤʦʞʫʪʴ ʧʦʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ 

ʩʠʩʪʝʤʠ ʨʽʰʝʥʴ ʜʣʷ ʨʘʡʦʥʥʦʾ ʧʦʣʽʢʣʽʥʽʢʠ. 

ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ (Use Case Diagram) ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʜʽʘʛʨʘʤʠ ʚ UML, 

ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʟʦʚʥʽʰʥʽʭ ʘʢʪʦʨʽʚ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʩʠʩʪʝʤʦʶ. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʜʘʻ ʚʠʩʦʢʦʨʽʚʥʝʚʠʡ 

ʦʛʣʷʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ʽʣʶʩʪʨʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʘʢʪʦʨʘʤʠ ʪʘ ʧʨʝʮʝʜʝʥʪʘʤʠ. 

ʋ ʜʽʘʛʨʘʤʽ ʧʨʝʮʝʜʝʥʪʽʚ ʛʦʣʦʚʥʽ ʝʣʝʤʝʥʪʠ ʚʢʣʶʯʘʶʪʴ ʘʢʪʦʨʽʚ, ʧʨʝʮʝʜʝʥʪʠ ʪʘ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʥʠʤʠ. ɸʢʪʦʨʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʦʣʴ ʘʙʦ ʟʦʚʥʽʰʥʶ ʩʫʪʥʽʩʪʴ, ʷʢʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʩʠʩʪʝʤʦʶ. ʇʨʝʮʝʜʝʥʪʠ ʦʧʠʩʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʜʽʾ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʘʢʪʦʨʘʤʠ. ɺʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʘʢʪʦʨʘʤʠ ʪʘ ʧʨʝʮʝʜʝʥʪʘʤʠ ʧʦʢʘʟʫʶʪʴ, 

ʷʢ ʘʢʪʦʨʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʨʝʮʝʜʝʥʪʘʤʠ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ.1 UML ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʥʜʝʥʪʽʚ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ 

ʋ UML ʜʽʘʛʨʘʤʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʬʫʥʢʮʽʾ ʽʩʥʫʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʘʢʪʦʨʘʤʠ ʽ 

ʧʨʝʮʝʥʜʝʥʪʘʤʠ: 

¶ ɸʩʦʮʽʘʮʽʾ; 

¶ ʋʟʘʛʘʣʴʥʝʥʥʷ; 

¶ ʋʩʧʘʜʢʫʚʘʥʥʷ; 

¶ ɺʢʣʶʯʝʥʥʷ; 

ʉʭʦʚʠʱʘ ʜʘʥʠʭ (Data Warehouses) - ʮʝ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʨʝʧʦʟʠʪʦʨʽʾ ʜʘʥʠʭ, ʜʝ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʽ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʉʭʦʚʠʱʘ ʜʘʥʠʭ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʟ ʽʩʪʦʨʠʯʥʦʶ ʧʝʨʩʧʝʢʪʠʚʦʶ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʪʠʢʠ ʪʘ ʟʚʽʪʥʦʩʪʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʽʟʥʝʩ-ʘʥʘʣʽʟʫ, 

ʟʚʽʪʥʦʩʪʽ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɺʽʟʫʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚʽʪʨʠʥʠ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʛʣʷʜʘʪʠ, 

ʬʽʣʴʪʨʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʜʘʥʠʤʠ ʟ ʦʧʝʨʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʪʘ ʩʭʦʚʠʱ. ɺʦʥʠ 

ʥʘʜʘʶʪʴ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʥʝ 

ʤʘʶʪʴ ʛʣʠʙʦʢʠʭ ʟʥʘʥʴ ʫ ʩʬʝʨʽ ʙʘʟ ʜʘʥʠʭ ʘʙʦ ʟʘʧʠʪʽʚ SQL. 

 
ʈʠʩ.2 ʉʭʦʚʠʱʝ ʜʘʥʠʭ 

ɺ ʮʽʣʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ  ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʷʢʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʫ ʢʝʨʽʚʥʠʮʪʚʽ ʧʦʣʽʢʣʽʥʽʢʠ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʣʷʪʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʨʠʟʠʢʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʝʪʦʜʠ data mining ʚ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ: https://repo.knmu.edu.ua/bitstream/  
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ɿɹʆʈʋ ʊɸ 

ɸʅɸʃɯʊʀʏʅʆɰ ʆɹʈʆɹʂʀ ɯʅʌʆʈʄɸʎɯɰ ʇʈʆ ʅɸɺʏɸʃʔʅɯ ʆʅʃɸʁʅ-ʂʋʈʉʀ 

ʂʦʣʽʩʥʠʯʝʥʢʦ ɼ.ɻ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʫʰʤʘ ʆ.ɺ. 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʮʝ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʘ ʪʝʤʘ, ʪʦʤʫ ʱʦ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʫ ʽʥʪʝʨʥʝʪ 

ʧʨʦʩʪʦʨʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʢʦʞʥʠʤ ʜʥʝʤ, ʛʦʜʠʥʦʶ, ʭʚʠʣʠʥʦʶ, ʩʝʢʫʥʜʦʶ. ʏʘʩʪʦ ʣʶʜʠ ʜʣʷ 

ʧʦʰʫʢʫ ʷʢʦʾʩʴ ʽʥʬʦʨʤʘʮʽʾ ʚʪʨʘʯʘʶʪʴ ʯʘʩ ʜʣʷ ʧʦʰʫʢʫ ʽ ʟʥʘʭʦʜʷʪʴ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝ 

ʟʦʚʩʽʤ ʧʦʪʨʽʙʥʠʡ ʪʘ ʜʦʩʪʦʚʽʨʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʥʠʭ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʨʽʰʝʥʥʷ - ʮʝ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʧʘʨʩʝʨʠ [1]. ɺʦʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʩʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ 

ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʩʘʡʪʽʚ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ, ʱʦʙ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʫʚʘʪʠ ʤʘʡʞʝ 

ʧʦʩʪʽʡʥʦ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɿʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ ʟʘʚʜʷʢʠ ʰʚʠʜʢʦʤʫ 

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ ʩʪʘʣʦ ʜʝʜʘʣʽ 

ʧʦʧʫʣʷʨʥʽʰʠʤ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʷʚʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʉʫʪʴ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ, ʨʦʟʨʦʙʮʽ ʪʘ ʦʮʽʥʮʽ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʯʘʣʴʥʽ ʦʥʣʘʡʥ ʢʫʨʩʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʘʥʘʣʽʟʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʢʫʨʩʠ, ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʽʜʛʫʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʦʩʪʫʧʥʽʩʪʴ, ʚʘʨʪʽʩʪʴ, ʦʮʽʥʢʠ, ʘ ʪʘʢʦʞ ʽʥʰʫ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʄʝʪʦʶ ʻ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʚ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ, ʩʧʨʠʷʶʯʠ ʾʭʥʴʦʤʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʙʦʨʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʘʢʪʠʢ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʢʫʨʩʠ, 

ʨʦʟʨʦʙʢʫ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʫ 

ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʦʮʽʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ D3.js [2] 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʽʚ ʪʘ Puppeteer, Cheerio ʜʣʷ ʩʢʨʘʧʠʥʛʫ ʜʘʥʠʭ ʪʘ node-cron ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘʚʜʷʢʠ ʨʠʥʢʦʚʽʡ ʢʦʥʢʫʨʝʥʮʽʾ ʫ ʩʬʝʨʽ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ, ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʪʬʦʨʤʘʤ ʪʘ 

ʢʫʨʩʘʤ ʚʘʞʣʠʚʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʣʘʪʬʦʨʤʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʶ 

ʧʨʦʧʦʟʠʮʽʶ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʪʬʦʨʤʘʤ ʩʪʚʦʨʶʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ʎʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʪʘ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. 

ɸʥʘʣʽʪʠʯʥʽ ʜʘʥʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʘʚʪʦʨʘʤ ʢʫʨʩʽʚ ʨʦʟʫʤʽʪʠ, ʷʢʽ ʘʩʧʝʢʪʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʘʮʶʶʪʴ ʢʨʘʱʝ, ʽ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʜʦʩʢʦʥʘʣʝʥʽ. ʎʝ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʛʨʝʩ ʩʪʫʜʝʥʪʽʚ, ʾʭ 

ʫʩʧʽʰʥʽʩʪʴ ʪʘ ʚʠʷʚʣʷʪʠ ʤʦʞʣʠʚʽ ʪʨʫʜʥʦʱʽ ʚ ʥʘʚʯʘʥʥʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʥʘʜʘʚʘʪʠ 

ʧʽʜʪʨʠʤʢʫ ʽ ʧʦʣʽʧʰʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʫʜʝʥʪʽʚ. 

ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʨʠʥʦʢ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ ʜʦʧʦʤʘʛʘʻ ʧʣʘʪʬʦʨʤʘʤ ʪʘ ʫʯʘʩʥʠʢʘʤ 

ʮʴʦʛʦ ʨʠʥʢʫ ʣʽʧʰʝ ʨʦʟʫʤʽʪʠ ʧʦʪʨʝʙʠ ʪʘ ʧʦʧʠʪ ʥʘ ʢʦʥʢʨʝʪʥʽ ʢʫʨʩʠ. 

ɸʥʘʣʽʪʠʯʥʽ ʜʘʥʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʣʘʪʬʦʨʤʘʤ ʨʦʟʨʦʙʣʷʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʩʪʨʘʪʝʛʽʾ ʪʘ ʧʨʦʩʫʚʘʪʠ ʩʚʦʾ ʢʫʨʩʠ ʜʦ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. 

ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʫ ʘʢʨʝʜʠʪʘʮʽʾ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʣʘʪʬʦʨʤʘʤ ʝʬʝʢʪʠʚʥʽʰʝ ʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ, ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʠ ʪʘ 

ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɿʘʚʜʷʢʠ ʦʥʣʘʡʥ-ʦʩʚʽʪʽ, ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ, 

ʚʢʣʶʯʘʶʯʠ ʪʠʭ, ʭʪʦ ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʩʽʭ ʮʠʭ ʘʫʜʠʪʦʨʽʡ. 

ɸʥʘʣʽʪʠʢʘ ʜʦʧʦʤʘʛʘʻ ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʪʬʦʨʤʘʤ ʧʽʜʚʠʱʠʪʠ ʢʦʥʚʝʨʩʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ 

ʦʧʣʘʪʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʪʘ ʩʪʽʡʢʦʛʦ ʬʽʥʘʥʩʦʚʦʛʦ 

ʫʩʧʽʭʫ. 

ʆʥʣʘʡʥ-ʦʩʚʽʪʘ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʩʪʘʻ ʥʝʦʙʭʽʜʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʽʡ 

ʥʘʚʯʘʣʴʥʽʡ ʩʠʩʪʝʤʽ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʜʦʧʦʤʘʛʘʻ ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʪʬʦʨʤʘʤ, 

ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʩʪʫʜʝʥʪʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ 

ʜʦʩʷʛʥʫʪʠ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʘʢʦʞ ʮʝ ʩʧʨʠʷʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ 

ʦʥʣʘʡʥ-ʦʩʚʽʪʠ ʪʘ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. 

 
 

ʈʠʩ. 1 - ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʜʦʜʘʪʢʫ ʧʣʘʪʬʦʨʤʠ ʧʨʦ ʥʘʚʯʘʣʴʥʽ ʦʥʣʘʡʥ-ʢʫʨʩʠ 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʘʨʩʝʨʠ ï ʨʦʟʤʽʱʝʥʦ ʥʘ ʧʣʘʪʬʦʨʤʽ Avada-media ï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʨʝʞʠʤ ʜʦʩʪʫʧʫ https://avada-media.ua/ua/services/parser/ 

2. ʑʦ ʪʘʢʝ d3.js ï ʨʦʟʤʽʱʝʥʦ ʥʘ ʧʣʘʪʬʦʨʤʽ d3js.ordï [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 

ʨʝʞʠʤ ʜʦʩʪʫʧʫ: https://d3js.org/what-is-d3 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʅɸɺʏɸʅʅʗ ɸʅɻʃɯʁʉʔʂʆɰ 

ʄʆɺʀ 

ʂʦʥʦʥʝʥʢʦ ʈ.ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ. ʆ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, ̫ ʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾ ʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʦʥʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: 

ƀ ʄʦʜʫʣʽ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢʽ ̫ ʢ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʧʝʨʝʢʣʘʜ 

ʪʝʢʩʪʫ, ʛʝʥʝʨʘʮʽʷ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ. 

ƀ ʄʦʜʫʣʽ ʜʣʷ ̔ ʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ̫ ʢ ʪʨʝʥʘʞʝʨ, ʛʨʘ, ʚʽʨʪʫʘʣʴʥʠʡ ʫʯʠʪʝʣʴ. 

ƀ ʄʦʜʫʣʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʪʘʢʽ ̫ ʢ ʩʠʩʪʝʤʘ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ, ʩʠʩʪʝʤʘ 

ʦʮʽʥʶʚʘʥʥʷ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ 8 ʤʦʞʣʠʚʠʭ ʪʝʟ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ: 

1. ʈʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʧʝʨʝʢʣʘʜʫ ʪʝʢʩʪʫ. ɸʣʛʦʨʠʪʤ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʪʦʯʥʠʤ, ʰʚʠʜʢʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʨʝʥʘʞʝʨʽʚ  ̔ʽʛʦʨ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʥʘʜʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. 

2. ɻʝʥʝʨʘʮʽʷ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʪʘ ʞʘʥʨʽʚ. ʄʦʚʥʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʜʽʘʣʦʛʠ, ʪʝʢʩʪʠ ʜʣʷ ʯʠʪʘʥʥʷ ʪʘ 

ʘʫʜʽʦʢʥʠʛʠ. ɺʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʨʝʥʘʞʝʨʽʚ 

ʽ ̔ʛʦʨ. 

3. ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʪʘ ʽʛʦʨ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. 

ʊʨʝʥʘʞʝʨʠ ʪʘ ʽʛʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʮʽʢʘʚʠʤʠ ʽ ʟʘʭʦʧʣʶʶʯʠʤʠ, ʱʦʙ ʤʦʪʠʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʜʦ ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʘʥʛʣʽʡʩʴʢʦʾ 

ʤʦʚʠ, ʪʘʢʠʭ ̫ ʢ ʣʝʢʩʠʢʘ, ʛʨʘʤʘʪʠʢʘ, ʘʫʜʽʶʚʘʥʥʷ, ʯʠʪʘʥʥʷ ʪʘ ʧʠʩʴʤʦ. 

4. ʈʦʟʨʦʙʢʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʚʯʠʪʝʣʷ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʽʨʪʫʘʣʴʥʠʡ 
ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʙʫʪʠ ʘʜʘʧʪʠʚʥʠʤ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ  ̔ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʜʦ ʧʨʦʩʫʥʫʪʦʛʦ. 

5. ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʪʘ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ. ʉʠʩʪʝʤʘ 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʤʦʪʠʚʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ, ̫ ʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʫʚʘʛʠ. ʉʠʩʪʝʤʘ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʢʦʨʠʩʪʫʚʘʯʘ. 

6. ʈʦʟʨʦʙʢʘ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ɸʜʘʧʪʠʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ 
ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ʪʘ ʜʣʷ 

ʥʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʧʦʪʨʝʙʘʤ. 

7. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʊʝʭʥʦʣʦʛʽʾ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ h ʪʫʯʥʦʛʦ ̔ ʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʧʝʨʝʢʣʘʜʫ ʪʝʢʩʪʫ, ʛʝʥʝʨʘʮʽʾ ʤʦʚʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʽ ʽʛʦʨ. 

8. ɺʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ ʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ (Use Case Diagram) - ʮʝ ʪʠʧ ʜʽʘʛʨʘʤʠ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʤʦʜʝʣʶʚʘʥʥʽ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʧʠʩʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʩʠʩʪʝʤʠ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʽʘʛʨʘʤʘ 
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ʧʨʝʮʝʜʝʥʪʽʚ ʧʦʢʘʟʫʻ, ʷʢʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ, ʘ ʪʘʢʦʞ ʷʢʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʬʫʥʢʮʽʾ. 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ: 

ƀ ɸʢʪʦʨʠ - ʮʝ ʨʦʣʽ, ̫ ʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ. ɸʢʪʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʣʶʜʴʤʠ, ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʙʦ ʧʨʠʩʪʨʦʷʤʠ. 

ƀ ʇʨʝʮʝʜʝʥʪʠ - ʮʝ ʬʫʥʢʮʽʾ, ʷʢʽ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ. ʇʨʝʮʝʜʝʥʪʠ 

ʦʧʠʩʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʘʢʪʦʨʘʤʠ ʪʘ ʩʠʩʪʝʤʦʶ. 

ƀ ɸʩʦʮʽʘʮʽʾ - ʮʝ ʟʚ'ʷʟʢʠ ʤʽʞ ʘʢʪʦʨʘʤʠ ʽ ʧʨʝʮʝʜʝʥʪʘʤʠ. ɸʩʦʮʽʘʮʽʾ ʧʦʢʘʟʫʶʪʴ, ̫ ʢʽ 

ʘʢʪʦʨʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ̫ ʢʽ ʧʨʝʮʝʜʝʥʪʠ. 

 
ʈʠʩʫʥʦʢ 1 - UML ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ 

ʉʭʦʚʠʱʘ ʜʘʥʠʭ - ʮʝ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʪʘ ʟʙʝʨʽʛʘʶʪʴ ʜʘʥʽ ʜʣʷ 

ʘʥʘʣʽʪʠʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɺʦʥʠ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʜʣʷ ʙʽʟʥʝʩʫ, ʟʦʢʨʝʤʘ ʧʦʢʨʘʱʝʥʫ 

ʘʥʘʣʽʪʠʢʫ, ʧʦʢʨʘʱʝʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ʉʭʦʚʠʱʘ ʜʘʥʠʭ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʙʽʟʥʝʩʫ, ʪʘʢʠʭ ʷʢ ʤʘʨʢʝʪʠʥʛ, ʧʨʦʜʘʞʽ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪ. 
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ʈʠʩʫʥʦʢ 2 - ʉʭʦʚʠʱʝ ʜʘʥʠʭ 

 
ʈʠʩʫʥʦʢ 3 - ʉʭʦʚʠʱʝ ʜʘʥʠʭ 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʚʠʷʚʠʪʠ ʥʦʚʽ ʨʠʟʠʢʠ, ʪʘʢʽ ʷʢ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ ʤʦʚʥʠʭ ʥʘʚʠʯʢʘʭ ʫʯʥʽʚ, ʘʙʦ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢʽ ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʝʪʦʜʠʢʘ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ. https://englishprime.ua URL: 

https://englishprime.ua/uk/metodiki-izucheniya-anglijskogo/ 

2. ʅʘʡʢʨʘʱʽ ʤʝʪʦʜʠ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. https://buki.com.ua URL: 

https://buki.com.ua/news/naykrashchi-metodyky-vyvchennya-anhliyskoyi-movy/ 

3. 5 Ways to Learn English Fast and Effectively. https://www.grammarly.com URL: 

https://www.grammarly.com/blog/how-to-learn-english/ 

https://englishprime.ua/
https://englishprime.ua/uk/metodiki-izucheniya-anglijskogo/
https://buki.com.ua/news/naykrashchi-metodyky-vyvchennya-anhliyskoyi-movy/
https://buki.com.ua/news/naykrashchi-metodyky-vyvchennya-anhliyskoyi-movy/
https://buki.com.ua/news/naykrashchi-metodyky-vyvchennya-anhliyskoyi-movy/
https://www.grammarly.com/blog/how-to-learn-english/
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ʋɼʂ 004.45 

ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ɺʀʈʆʑʋɺɸʅʅʗ ʇʊʀʎɯ 

ʃʘʭʥʦ ɸ.ɻ. , ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ 

ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʧʠʪʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʩʫʙ'ʻʢʪʘ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʦʮʽʥʢʠ ʪʘ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʟʨʦʙʢʠ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ʆʜʥʽʻʶ ʟ ʥʘʡʛʦʩʪʨʽʰʠʭ ʧʨʦʙʣʝʤ ʜʣʷ 

ʩʫʯʘʩʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʘʜʞʝ ʤ ôʷʩʥʽ 

ʧʨʦʜʫʢʪʠ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʭʘʨʯʦʚʦʛʦ ʨʘʮʽʦʥʫ ʙʽʣʴʰʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ: ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʪʠʮʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ 

ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ʅʘ ʙʘʟʽ ʨʝʩʫʨʩʽʚ ʘʧʘʨʘʪʥʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ Arduino ʙʫʜʝ ʦʨʛʘʥʽʟʦʚʘʥʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʛʠ ʚʠʨʦʱʝʥʦʾ ʧʪʠʮʽ ʜʣʷ ʘʥʘʣʽʟʫ ʚʽʜʭʠʣʝʥʴ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʱʦʜʝʥʥʦʛʦ ʜʦʙʦʚʦʛʦ ʨʘʮʽʦʥʫ. Arduino - ʮʝ ʢʦʤʙʽʥʘʮʽʷ ʘʧʘʨʘʪʥʦʾ ʽ 

ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥ ʜʣʷ ʧʨʦʩʪʦʾ ʨʦʟʨʦʙʢʠ ʝʣʝʢʪʨʦʥʽʢʠ.[1] ʆʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʜʫʪʴ 

ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ (ʥʘʜʘʣʽ ɹɼ) ʟ ʤʝʪʦʶ ʥʘʩʪʫʧʥʦʾ ʦʙʨʦʙʢʠ ʜʣʷ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʢʠ 

ʪʘ ʝʢʩʧʦʨʪʫ ʥʝʦʙʭʽʜʥʠʭ ʟʚʽʪʽʚ, ʨʦʟʨʘʭʫʥʢʫ ʜʦʙʦʚʠʭ ʥʦʨʤ ʢʦʨʤʽʚ ʪʘ ʨʽʚʥʷ ʦʩʚʽʪʣʝʥʥʷ. 

ʅʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ, ʱʦ ʧʠʪʘʥʥʷ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ 

ʚʨʘʭʦʚʫʶʯʠ ʪʝʥʜʝʥʮʽʾ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʣʠʰʘʪʠʤʝʪʴʩʷ ʽ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʘʢʪʫʘʣʴʥʠʤ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʨʦʱʫʚʘʥʥʷ ʧʪʠʮʽ, ʱʦ 

ʜʘʩʪʴ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʨʽʰʝʥʦ, ʱʦ ɹɼ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ ʤʘʪʠ 

ʥʘʩʪʫʧʥʽ ʩʫʪʥʦʩʪʽ: 

Å ʜʘʪʯʠʢ, ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʠʧ ʜʘʪʯʠʢʘ ʪʘ ʡʦʛʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ; 

Å ʪʝʤʧʝʨʘʪʫʨʘ, ʤʽʩʪʠʪʴ ʜʘʥʽ ʚʠʤʽʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʠʤʽʱʝʥʥʽ; 

Å ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʥʷ, ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʧʪʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʥʷ 
ʧʨʠʤʽʱʝʥʥʷ; 

Å ʢʦʨʤ, ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʠʧ ʢʦʨʤʫ; 

Å ʧʨʦʧʦʨʮʽʾ ʢʦʨʤʫ, ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʧʨʦʧʦʨʮʽʾ ʨʽʟʥʦʛʦ ʢʦʨʤʫ ʚ ʜʦʙʦʚʦʤʫ ʨʘʮʽʦʥʽ; 

Å ʧʨʠʤʽʱʝʥʥʷ, ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʤʽʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

Å ʚʘʛʘ ʧʪʠʮʽ, ʤʽʩʪʠʪʴ ʜʘʥʽ ʧʨʦ ʚʘʛʫ ʚʠʨʦʱʝʥʦʾ ʧʪʠʮʽ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʪʠʤʝ ʤʦʥʽʪʦʨʠʥʛ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʙʽʥʫʚʘʥʥʷ ʢʦʨʤʽʚ 

ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʘʤʠ ʚʠʜʘʯʽ ʢʦʨʤʽʚ, ʧʝʨʝʛʣʷʜ 

ʟʙʝʨʝʞʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʝʢʩʧʦʨʪ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʟʚʽʪʽʚ, ʧʦʙʫʜʦʚʫ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʛʨʘʬʽʢʽʚ. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʽʘʛʨʘʤʫ ʧʨʝʮʝʜʝʥʪʽʚ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʦʩʥʦʚʥʠʭ ʘʢʪʦʨʽʚ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ. 2 - ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ ʩʠʩʪʝʤʠ 

ɺʠʩʥʦʚʦʢ: ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʘʧʘʨʘʪʥʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ 

ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʫ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʦʩʥʦʚʥʽ ʧʨʝʮʝʜʝʥʪʠ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʠʤʽʨʷʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦ ʚʠʨʦʱʫʚʘʥʥʶ ʧʪʠʮʽ, ʪʘʢʠʭ ʷʢ ʜʦʙʦʚʽ ʧʨʦʧʦʨʮʽʾ ʢʦʨʤʽʚ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʠʤʽʱʝʥʥʷ, ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʥʷ. ʆʪʞʝ, ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʘʩʪʴ ʟʤʦʛʫ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʪʠʮʽ ʪʘ ʟʙʽʣʴʰʠʪʠ ʧʨʠʙʫʪʦʢ 

ʧʽʜʨʠʻʤʩʪʚʘ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Arduino Programming: The Ultimate Guide For Making The Best Of Your 

Arduino Programming Projects / Damon Parker, Sean Antony; ɺʠʜ-ʚʦ New Begin Ltd, 2020. 

2. ɹʫʨʘʢ ɯ. ʆ. ʇʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʙʣʽʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʦʨʛʽʚʣʽ. ɽʢʦʥʦʤʽʢʘ. ʋʧʨʘʚʣʽʥʥʷ. ɯʥʥʦʚʘʮʽʾ. 2015. ˉ 1. URL: 

http://nbuv.gov.ua/UJRN/eui_2015_1_8 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 18.10.2023). 

  

http://nbuv.gov.ua/UJRN/eui_2015_1_8
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ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɿ ɯʅɺɽʉʊʋɺɸʅʅʗ ʋ 

ʂɯɹɽʈɹɽɿʇɽʂʋ ʆɹ'ɭʂʊɯɺ ɯʅʌʆʈʄɸʊʀɿɸʎɯɰ 

ʃʘʭʥʦ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʣʦʚʽʜʦʚ ʖ.ʆ 

 

ʉʫʯʘʩʥʝ ʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʙʽʟʥʝʩʫ ʥʘʛʦʣʦʰʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ. ɿʙʽʣʴʰʝʥʥʷ ʬʽʥʘʥʩʫʚʘʥʥʷ ʢʽʙʝʨʟʣʦʯʠʥʽʚ ʪʘ ʘʪʘʢ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʩʪʚʦʨʶʻ ʩʝʨʡʦʟʥʽ ʚʠʢʣʠʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʦʙʯʠʩʣʝʥʴ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘʙʫʣʦ ʘʢʪʫʘʣʴʥʦʩʪʽ. ɺʠʥʠʢʘʶʪʴ ʥʦʚʽ 

ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʩʬʝʨʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ.  

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʮʽʥʢʠ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʽʥʚʝʩʪʠʮʽʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʷʢʽ ʟʥʘʭʦʜʷʪʴ ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʝʤʘ 

ʨʦʙʦʪʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʷʢ ʟ ʥʘʫʢʦʚʦʛʦ, ʪʘʢ ʽ ʟ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʦʛʣʷʜʫ ʪʘ ʦʙʽʮʷʻ ʢʦʨʠʩʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʬʘʭʽʚʮʽʚ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ 

ñInvertSecurelyò) ʥʘ ʦʩʥʦʚʽ ʢʦʤʙʽʥʘʮʽʾ ʪʝʦʨʽʾ ʽʛʦʨ ʪʘ ʛʝʥʝʪʠʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʚʠʙʦʨʫ 

ʩʪʨʘʪʝʛʽʾ ʽʥʚʝʩʪʫʚʘʥʥʷ ʫ ʩʠʩʪʝʤʠ ʢʽʙʝʨʥʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ. 

ʇʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ ʧʨʝʮʝʜʝʥʪʽʚ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽ ʪ.ʧ. ʅʘ ʨʠʩ.1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʙʫʜʦʚʘʥʘ ʜʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ. 

 
ʈʠʩ. 1 ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʉʇʇʈ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ASP. 

NET Core (MVC) ʪʘ Entity Framework Core. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ASP.NET Core ʩʧʨʠʷʻ ʣʝʛʢʽʡ ʨʦʟʰʠʨʶʚʘʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʫ ʉʇʇʈ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʤʦʜʝʣʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʽʟʥʠʭ 

ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʜʦʜʘʪʢʠ ʟ ʚʽʜʢʨʠʪʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʩʧʨʦʱʫʶʯʠ ʽʥʪʝʛʨʘʮʽʶ ʥʦʚʠʭ ʤʦʜʫʣʽʚ ʪʘ ʨʦʟʰʠʨʝʥʴ. 

ɿ ʧʦʙʫʜʦʚʘʥʦʾ ʜʽʘʛʨʘʤʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʉʇʇʈ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʩʘʡʪʫ. ʅʘ ʨʠʩ.2 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʩʪʚʦʨʝʥʫ ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ ʉʇʇʈ 

çInvestSecurelyè. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩʫʥʦʢ 2 ï ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʉʇʇʈ çInvestSecurelyè 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʘʰʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʟ ʉʇʇʈ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʉʇʇʈ 

çInvertSecurelyè ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʨʝʘʣʴʥʦʾ 

ʚʽʜʜʘʯʽ ʚʽʜ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʢʦʥʪʫʨʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʢʽʙʝʨʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʆɹɯ. 

ʈʦʟʙʽʞʥʽʩʪʴ ʫ ʧʦʛʣʷʜʘʭ ʝʢʩʧʝʨʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʉʇʇʈ çDSS Protect&Investè ʥʘ 

13ï16 % ʤʝʥʰʝ, ʥʽʞ ʜʣʷ ʚʘʨʽʘʥʪʘ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʇɿ. ʋ ʭʦʜʽ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʉʇʇʈ çInvertSecurelyè 45ï55 %. ʩʢʦʨʦʪʠʣʠʩʷ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʦʮʽʥʶʚʘʥʥʷ 

ʩʪʨʘʪʝʛʽʡ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʂɹ ʆɹɯ. ʆʢʨʽʤ ʪʦʛʦ, ʤʦʞʣʠʚʘ ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʘʪʝʛʽʡ ʚʢʣʘʜʝʥʥʷ 

ʢʦʰʪʽʚ ʚ ʆɹɯ ʨʽʟʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

 
ʈʠʩʫʥʦʢ 3 ï ʏʘʩ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʪʝʨʬʝʡʩʫ ʉʇʇʈ ʜʣʷ ʚʠʙʦʨʫ ʩʪʨʘʪʝʛʽʾ ʽʥʚʝʩʪʫʚʘʥʥʷ 

ʅʘ ʨʠʩ. 3. ʧʦʢʘʟʘʥʘ ʛʽʩʪʦʛʨʘʤʘ ʧʦʨʽʚʥʷʥʥʷ ʯʘʩʫ (ʫ ʭʚʠʣʠʥʘʭ), ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʝʢʩʧʝʨʪʘʤʠ ʩʘʤʦʩʪʽʡʥʦ (ʯʝʨʚʦʥʽ ʩʪʦʚʧʮʽ) ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʡʩʫ ʉʇʇʈ 

çInvestSecurelyè (ʩʠʥʽ ʩʪʦʚʧʮʽ), ʥʘ ʚʠʙʽʨ ʩʪʨʘʪʝʛʽʾ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʂɹ ʟʘʭʠʩʥʦʛʦ ʚʫʟʣʘ ʆɹɯ. 

ɺʽʩʴ ʦʨʜʠʥʘʪʘ ʦʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʧʨʠʡʤʘʣʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʚʽʩʴ 

ʘʙʩʮʠʩʘ ï ʯʘʩ (ʫ ʭʚʠʣʠʥʘʭ), ʟʘ ʷʢʠʡ ʚʦʥʠ ʚʧʦʨʘʣʠʩʷ ʟ ʨʦʙʦʪʦʶ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʉʇʇʈ çInvestSecurelyè . 
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ʋɼʂ 004.9:636.2.082.2 

ɽʂʉʇɽʈʊʅɸ ʉʀʉʊɽʄɸ ʆʎɯʅʂʀ ʉɽʃɽʂʎɯʁʅʆɰ ʎɯʅʅʆʉʊɯ 

ʄʆʃʆʏʅʆɰ ʍʋɼʆɹʀ 

ʄʘʪʚʻʻʚ ʄ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ: ɼʣʷ ʧʦʩʪʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʨʦʛʨʘʤʠ ʩʝʣʝʢʮʽʾ ʤʦʣʦʯʥʦʾ ʭʫʜʦʙʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ 

ʾʭ ʜʦ ʩʫʯʘʩʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚ [1)]. ɿ ʨʦʟʚʠʪʢʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘ ʤʦʣʦʯʥʠʭ ʬʝʨʤʘʭ 

ʟôʷʚʠʣʦʩʷ ʙʘʛʘʪʦ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʟʜʘʪʥʽ ʨʝʻʩʪʨʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙôʻʤʠ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʦʛʦ ʨʦʜʫ 

ʽʥʬʦʨʤʘʮʽʷ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʫ ʧʨʦʛʨʘʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʜʦʤ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʻ ʢʦʤʧʣʝʢʪʦʤ 

ʧʝʚʥʦʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʅʘ ʨʽʚʥʽ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʬʝʨʤ ʚ ʋʢʨʘʾʥʽ ʧʨʠʩʫʪʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ, ʷʢʠʤʠ ʬʘʢʪʠʯʥʦ ʚʠʩʪʫʧʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʛʨʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʜʦʤ (Uniform Agri, DelPro, DairyPlan C21, AfiFarm ʪʘ ʽʥʰʽ) ʘʙʦ ʩʝʣʝʢʮʽʡʥʽ 

ʧʨʦʛʨʘʤʠ (ʆʨʩʝʢ, ɹʫʨʴʦʥʢʘ ʪʘ ʽʥʰʽ). ʅʘʞʘʣʴ ʱʝ ʥʝ ʩʪʚʦʨʝʥʦ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ 

ʙʘʟʠ/ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʨʽʚ (ʧʦʭʦʜʞʝʥʥʷ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʚʽʜʪʚʦʨʝʥʥʷ, ʧʦʚʝʜʽʥʢʘ ʪʦʱʦ) ʜʣʷ ʢʦʨʝʢʪʥʽʰʦʾ ʦʮʽʥʢʠ ʛʝʥʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʪʚʘʨʠʥ [2)]. 

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʧʝʨʝʚʽʨʢʘ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ OLAP ʽ Data 

Mining ʜʣʷ ʟʘʜʘʯ ʩʝʣʝʢʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʦʮʽʥʢʠ ʧʣʝʤʽʥʥʦʾ ʮʽʥʥʦʩʪʽ 

ʙʫʛʘʾʚ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɼʣʷ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ, ʟʘʚôʷʟʢʽʚ ʤʽʞ ʾʾ ʚʫʟʣʘʤʠ, ʧʦʙʫʜʫʻʤʦ ʾʾ 

ʪʦʧʦʣʦʛʽʶ (ʨʠʩ 1). 

ʇʝʨʰʠʤ ʚʫʟʣʦʤ ʩʠʩʪʝʤʠ ʻ ʤʦʜʫʣʴ ʚʝʜʝʥʥʷ ʜʘʥʠʭ. ʎʝʡ ʤʦʜʫʣʴ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴ ʪʝʭʥʽʯʥʽ ʤʝʭʘʥʽʟʤʠ 

(ʤʦʣʦʢʦʤʽʨʠ). ɿʦʢʨʝʤʘ, ʜʘʪʯʠʢ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʣʽʢʦʚʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʥʘʜʽʡ ʢʦʨʦʚʠ ʧʽʜ ʯʘʩ ʢʦʞʥʦʛʦ ʜʦʾʥʥʷ ʽ ʮʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘʜʭʦʜʠʪʴ ʜʦ ʤʦʜʫʣʷ ʚʚʝʜʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ. ɺ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʦʜʫʣʷ ʪʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʘʛʨʝʛʫʻʪʴʩʷ ʽ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʣʘʢʪʘʮʽʾ ʤʠ ʤʦʞʝʤʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʥʝ ʪʽʣʴʢʠ ʚʝʣʠʯʠʥʠ ʦʢʨʝʤʠʭ ʥʘʜʦʾʚ ʢʦʨʦʚʠ, 

ʘ ʡ ʦʜʥʫ ʢʫʤʫʣʷʪʠʚʥʫ (ʟʚʝʜʝʥʫ) ʚʝʣʠʯʠʥʫ ʥʘʜʦʶ ʟʘ ʣʘʢʪʘʮʽʶ. ɺ ʧʝʚʥʽʡ ʤʽʨʽ, ʩʣʘʙʘ 

ʩʪʦʨʦʥʘ ʮʴʦʛʦ ʤʦʜʫʣʷ ï ʨʦʙʦʪʘ ʦʙʣʽʢʦʚʮʷ (ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ). 

 

 
ʈʠʩ. 1. ʊʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ 

ʅʘ ʨʘʟʽ ʥʘʰʘ ʩʠʩʪʝʤʘ ʧʦʙʫʜʦʚʘʥʘ ʜʣʷ ʦʜʥʽʻʾ ʬʝʨʤʠ, ʘʣʝ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʾʾ ʤʦʞʥʘ 

ʨʦʟʰʠʨʠʪʠ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚ ʚ ʷʢʠʭ ʤʘʶʪʴ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʤʦʜʫʣʽ 

ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʦʧʝʨʘʪʠʚʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ ʥʘ ʧʝʚʥʦʤʫ 

ʩʝʨʚʝʨʽ ɹɼ, ʷʢʠʡ ʻ ʥʘʩʪʫʧʥʠʤ ʚʫʟʣʦʤ ʩʠʩʪʝʤʠ. ɿ ʙʘʟ ʜʘʥʠʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʜʞʝʨʝʣ 

ʥʘʢʦʧʠʯʫʚʘʪʠʤʝʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʘʥʘʣʽʟʫ, ʷʢʘ ʧʦʪʨʘʧʣʷʪʠʤʝ ʜʦ ʩʭʦʚʠʱʘ 

ʜʘʥʠʭ, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʚʫʟʣʽ ʩʝʨʚʝʨʘ ʉɼ. ʂʽʥʮʝʚʠʤ ʚʫʟʣʦʤ ʻ ʨʦʙʦʯʠʡ ʤʦʜʫʣʴ 

(ʩʪʘʥʮʽʷ), ʱʦ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʥʘʣʽʪʠʢʘ (ʩʝʣʝʢʮʽʦʥʝʨʘ) ʪʘ ʛʦʣʦʚʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʨʦʟʨʦʙʣʶʚʘʥʽʡ ʉʇʇʈ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʭʦʚʠʱʝ 

ʜʘʥʠʭ (ʉɼ), ʷʢʝ ʜʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦʧʫʣʷʮʽʾ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɿʦʢʨʝʤʘ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʥʘ ʥʘʜʽʡ, ʚʠʭʽʜ ʤʦʣʦʯʥʦʛʦ ʞʠʨʫ, ʙʽʣʢʘ ʪʘʢʠʭ 

ʬʘʢʪʦʨʽʚ ʷʢ ʧʦʨʦʜʘ, ʧʣʽʜʥʠʢ, ʨʽʢ ʦʪʝʣʝʥʥʷ, ʚʽʢ ʢʦʨʽʚ (ʥʦʤʝʨ ʣʘʢʪʘʮʽʾ). ɿ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʚʠʱʝ ʥʘʚʝʜʝʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʟʥʘʢʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ, ʷʢʽ ʚʠʚʯʘʣʠ. 

KPI, ʘʙʦ ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʻ ʢʽʣʴʢʽʩʥʦ ʚʠʤʽʨʶʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ (ʘʙʦ 

ʧʨʦʮʝʩʫ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʜʘʥʠʭ ʽ ʧʦʢʨʘʱʫʚʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʙʽʟʥʝʩʫ. 

ɺʽʟʫʘʣʽʟʦʚʘʥʦ ʂʈɯ ʟʘ ʥʘʜʦʻʤ ʪʘ ʚʠʭʦʜʦʤ ʞʠʨʫ ʢʦʨʽʚ ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ (ʨʠʩ 2). 

 
ʈʠʩ 2. ʂʈɯ ʟʘ ʦʟʥʘʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʽʚ ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ  

 

ɿʘ ʮʽʣʴʦʚʽ ʟʥʘʯʝʥʥʷ ʂʈɯ ʧʨʠʡʥʷʪʦ ʥʘʡʙʽʣʴʰʠʡ ʥʘʜʽʡ ʪʘ ʚʠʭʽʜ ʤʦʣʦʯʥʦʛʦ ʞʠʨʫ ʟʘ 

ʩʪʘʥʜʘʨʪʥʫ ʣʘʢʪʘʮʽʶ (ʪʨʠʚʘʣʽʩʪʴ 305 ʜʥʽʚ) ʚʽʜ ʧʝʚʥʦʾ ʢʦʨʦʚʠ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʂʈɯ ʢʦʨʽʚ 

ʛʦʣʰʪʠʥʩʴʢʦʾ ʧʦʨʦʜʠ ʫ ʩʪʘʜʽ ʻ ʤʝʥʰʠʤ ʟʘ ʮʽʣʴʦʚʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ.  

ʆʩʢʽʣʴʢʠ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʂʈɯ ʟʘ ʦʟʥʘʢʘʤʠ, ʷʢʽ ʚʠʚʯʘʣʠ ʻ ʤʝʥʰʠʤ ʟʘ ʮʽʣʴʦʚʽ, ʪʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʚʝʩʪʠ ʩʝʣʝʢʮʽʡʥʫ ʨʦʙʦʪʫ (ʪʦʙʪʦ ʜʦʙʽʨ ʪʚʘʨʠʥ) ʫ ʥʘʧʨʷʤʢʫ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ. ʄʝʪʦʜʠ Data Mining ʻ ʜʽʻʚʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʩʝʣʝʢʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʩʬʦʨʤʦʚʘʥʽ ʟʚʽʪʠ ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʩʧʝʮʽʘʣʽʩʪʽʚ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʧʨʠʡʤʘʪʠ ʦʙôʻʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1) KosiŒska-Selbi, B., Schmidtmann, C., Ettema, J. F., Szyda, J., & Kargo, M. 

(2022). Breeding goals for conservation and active Polish dairy cattle breeds derived with a 

bio-economic model. Livestock Science, 255, 104809. 

2) ɻʝʪʷ ɸ. ɸ. ʇʝʨʩʧʝʢʪʠʚʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʣʝʤʽʥʥʦʾ 

ʨʦʙʦʪʠ ʚ ʋʢʨʘʾʥʽ. ʊʘʚʨʽʡʩʴʢʠʡ ʥʘʫʢʦʚʠʡ ʚʽʩʥʠʢ. 2018. ˉ 99. ʉ. 173ï 179 
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ʋɼʂ 004.9:631.559:633 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ 

ɺʈʆɾɸʁʅʆʉʊɯ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʂʋʃʔʊʋʈ 

ʄʦʢʘʥ ʆ. ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʩʪʝʨʘ ʆ. ʄ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʝʢʦʥʦʤʽʮʽ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʝʣʝʥʥʷ ʚʘʞʣʠʚʠʤʠ ʭʘʨʯʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʥʘʜʘʻ ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʢʦʨʤ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʎʷ ʛʘʣʫʟʴ ʩʪʚʦʨʶʻ ʤʽʣʴʡʦʥʠ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʚʢʣʶʯʘʶʯʠ ʬʝʨʤʝʨʽʚ, ʩʘʜʽʚʥʠʢʽʚ, ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ ʽʥʰʠʭ 

ʬʘʭʽʚʮʽʚ. ɺʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʻ ʚʘʞʣʠʚʠʤ ʧʨʦʮʝʩʩʦʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʛʣʦʙʘʣʴʥʫ ʝʢʦʥʦʤʽʢʫ ʽ ʻ ʦʩʥʦʚʥʠʤ ʝʢʩʧʦʨʪʥʠʤ ʪʦʚʘʨʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʧʨʠʥʦʩʷʯʠ 

ʩʫʪʪʻʚʽ ʜʦʭʦʜʠ. ʆʜʥʘʢ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʦʩʪʽʡʥʦ ʩʪʠʢʘʻʪʴʩʷ 

ʟ ʨʠʟʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʰʢʽʜʥʠʢʠ ʪʘ ʭʚʦʨʦʙʠ ʨʦʩʣʠʥ, ʱʦ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʩʠʩʪʝʤʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʤʦʞʫʪʴ ʟʤʝʥʰʠʪʠ ʮʽ ʨʠʟʠʢʠ ʽ ʜʦʧʦʤʦʛʪʠ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʫ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦʤ. 

ʋ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʦʩʣʠʥʥʠʮʪʚʦ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʽʥʰʽ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʚʧʨʦʚʘʜʞʫʻ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ 

ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʟʽʙʨʘʥʦʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʎʝʡ ʧʽʜʭʽʜ ʯʘʩʪʦ 

ʥʘʟʠʚʘʶʪʴ "Precision Agriculture". ʋ ʮʽʡ ʨʦʙʦʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʝʪʦʜʠ ʾʾ ʘʥʘʣʽʟʫ ʚ ʨʘʤʢʘʭ ʩʫʯʘʩʥʦʾ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʮʽʥʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʩʧʨʠʷʪʠʤʝ ʧʨʦʛʥʦʟʫʚʘʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʝʨʝʜʦʚʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʭʦʜʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʽʥʰʽ ʧʫʙʣʽʢʘʮʽʾ, ʷʢʽ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʻ ʦʬʽʮʽʡʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʞʝʨʝʣʘ ʋʢʨʘʾʥʠ, ʚʦʥʠ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ 

ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʩʠʩʪʝʤʽ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨ. 

ʆʬʽʮʽʡʥʽ ʜʞʝʨʝʣʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʝʛʫʣʷʨʥʦ ʟʜʽʡʩʥʶʶʪʴ ʟʙʽʨ ʜʘʥʠʭ ʚʽʜ 

ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʽʚ, ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʦʦʧʝʨʘʪʠʚʽʚ ʪʘ 

ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʜʞʝʨʝʣ. ʎʽ ʜʘʥʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʩʧʝʢʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 

ʘʛʨʘʨʥʠʤ ʩʝʢʪʦʨʦʤ, ʚʢʣʶʯʘʶʯʠ ʚʠʨʦʙʥʠʮʪʚʦ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʽʩʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʷ ʧʽʜʜʘʻʪʴʩʷ ʦʙʨʦʙʮʽ ʪʘ ʘʛʨʝʛʘʮʽʾ 

ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʩʚʦʾ ʦʬʽʮʽʡʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʜʞʝʨʝʣʘ, ʪʘʢʽ ʷʢ ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ 

ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ[2]. ɼʘʥʽ ʟ ʮʴʦʛʦ ʜʞʝʨʝʣʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʪʘ ʟʦʢʨʝʤʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫ ʭʦʜʽ ʮʴʦʛʦ ʧʨʦʝʢʪʫ.  

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʙʫʜʫʻʪʴʩʷ ʟʘ ʤʝʪʦʜʦʤ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, ʷʢʠʡ ʻ ʦʜʥʠʤ ʽʟ ʧʦʰʠʨʝʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʫ ʩʬʝʨʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʪʘʢʠʤʠ 

ʷʢ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʪʠʧʠ ˇʨʫʥʪʽʚ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʽʥʰʽ, ʽ ʚʠʟʥʘʯʝʥʥʷ, 

ʷʢ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʥʠʭ ʪʘ 
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ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʩʧʝʢʪʠ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨ ʽ ʥʘʜʘʶʪʴ ʘʥʘʣʽʟʠ ʪʘ ʧʨʦʛʥʦʟʠ ʾʭʥʴʦʾ ʤʘʡʙʫʪʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ʎʷ ʩʠʩʪʝʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʧʨʦ ʧʦʛʦʜʫ, ʧʦʢʘʟʥʠʢʠ ˇʨʫʥʪʫ , ʪʠʧʠ ˇʨʫʥʪʽʚ, ʪʠʧʠ ʨʦʩʣʠʥ, ʪʘ ʽʥʰʽ 

ʬʘʢʪʦʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʫ ʱʦʜʦ ʚʨʦʞʘʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʩʠʩʪʝʤʫ, ʷʢʘ 

ʟʜʘʪʥʘ ʥʘʜʘʚʘʪʠ ʪʦʯʥʽ ʪʘ ʥʘʜʽʡʥʽ ʧʨʦʛʥʦʟʠ, ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ , ʮʝ ʧʦʚʠʥʥʦ 

ʧʦʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʠʩʥʦʚʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʛʥʦʟʫ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʠʥʢʫ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʬʝʨʽ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, 

ʥʘʜʘʶʯʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʷʤ ʽʥʬʦʨʤʘʮʽʶ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʨʦʞʘʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʬʝʨʤʝʨʠ ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʨʘʢʪʠʢʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ïʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.ukrstat.gov.ua/ 
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ʋɼʂ: 631.4:004.896:004.9 

ʈʆɿʈʆɹʂɸ ʂʆʄʇôʖʊɽʈʅʆɰ ɯʅʊɽɻʈʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ 

ʇʈʆʎɽʉʋ ɺʀʈʆʑʋɺɸʅʅʗ ʈʆʉʃʀʅ ɺ ɻɯɼʈʆʇʆʅɯʎɯ 

ʄʦʨʦʟ ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʫʩʪʝʨʘ ʆ. ʄ. 

 

ʈʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʫ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ɻʽʜʨʦʧʦʥʽʢʘ - ʮʝ ʤʝʪʦʜ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʨʫʥʪʫ, ʜʝ ʢʦʨʝʥʽ ʨʦʩʣʠʥ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʟʯʠʥʘʭ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʥʝʦʙʭʽʜʥʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ[1]. ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʝʩʫʨʩʠ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʚʦʜʠ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ ʚʨʦʞʘʡ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʨʦʢʫ. 

ʂʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʜʦʩʷʛʥʝʥʥʽ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ. ɯʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʦʟʯʠʥʘʭ, ʷʢʽ ʞʠʚʣʷʪʴ ʨʦʩʣʠʥʠ. 

ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʨʦʩʣʠʥ ʪʘ ʾʭ ʦʪʦʯʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʪʨʫʯʘʪʠʩʷ ʚ ʧʨʦʮʝʩ ʽ ʨʝʛʫʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ[2]. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ ʾʾ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ, ʰʚʠʜʢʦ ʨʝʘʛʫʶʯʠ ʥʘ ʟʤʽʥʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʚʠʨʦʱʫʚʘʥʠʭ ʨʦʩʣʠʥ. 

ɯʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʪʘʢʦʞ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʬʝʨʤʝʨʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʾʤ ʚʽʜʜʘʣʝʥʦ ʚʪʨʫʯʘʪʠʩʷ ʫ 

ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʙʦʨʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʬʝʨʤʝʨʘʤ ʪʘ ʥʘʫʢʦʚʮʷʤ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ 

ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ[3]. ʎʝʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʧʦʩʪʽʡʥʦʤʫ 

ʧʦʢʨʘʱʝʥʥʶ ʤʝʪʦʜʽʚ ʛʽʜʨʦʧʦʥʽʯʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ 

ʨʦʩʣʠʥ. 

ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ 

ʘʩʧʝʢʪʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʟʤʝʥʰʫʻ ʬʽʟʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʬʝʨʤʝʨʽʚ ʪʘ 

ʜʦʟʚʦʣʷʻ ʾʤ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʽʡ ʯʘʩ. 

ɺʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʨʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʄʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ 

ʜʦʟʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʚʦʜʘ ʪʘ ʜʦʙʨʠʚʘ, ʜʦʧʦʤʘʛʘʻ ʟʥʠʟʠʪʠ ʚʪʨʘʪʠ ʽ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʜʦʩʷʛʥʝʥʥʽ ʩʪʘʣʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʙʥʠʢʘʤ ʜʦʩʷʛʘʪʠ 

ʙʽʣʴʰʦʾ ʩʪʘʣʦʩʪʽ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʨʦʩʣʠʥ, ʥʘʚʽʪʴ ʚ ʥʝʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ, ʪʘʢʠʭ ʷʢ 

ʝʢʩʪʨʝʤʘʣʴʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʘʙʦ ʜʝʬʽʮʠʪ ʚʦʜʠ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʫ 

ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʟʤʝʥʰʫʻ ʚʨʘʟʣʠʚʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʥʝʙʝʟʧʝʢ[4]. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʪʘʢʦʞ ʩʧʨʠʷʻ ʽʥʥʦʚʘʮʽʷʤ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʦʣʦʛʽʾ. ɺʯʝʥʽ ʪʘ ʬʘʭʽʚʮʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʰʠʭ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʧʦʢʨʘʱʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ. 
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ʎʝ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʦʟʫʤʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʝ 

ʢʦʤʧ'ʶʪʝʨʠ ʪʘ ʜʘʪʯʠʢʠ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʪʨʝʙʠ ʨʦʩʣʠʥ, ʨʝʘʛʫʶʯʠ ʥʘ 

ʾʭ ʟʜʦʨʦʚ'ʷ ʪʘ ʨʽʩʪ. ɺʽʜʜʘʣʝʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʝʩʪʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷʤ ʨʦʩʣʠʥ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʝʨʤʝʨʘʤ 

ʪʘ ʚʠʨʦʙʥʠʢʘʤ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ, ʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚ ʛʽʜʨʦʧʦʥʽʮʽ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʦʧʦʤʘʛʘʶʯʠ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ 

ʧʦʩʪʘʯʘʥʥʷ ʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʪʴ ʞʠʪʪʷ ʩʽʣʴʩʴʢʠʭ ʩʧʽʣʴʥʦʪ[5]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʣʷ 

ʛʽʜʨʦʧʦʥʽʢʠ - ʮʝ ʥʘʧʨʷʤʦʢ, ʷʢʠʡ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʩʪʽ ʫ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦʧʦʤʦʞʝ ʟʨʦʙʠʪʠ ʥʘʰʝ 

ʭʘʨʯʫʚʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʜʦʩʪʫʧʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʣʠʤ. 
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ʋɼʂ 004.4 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ɸʅɸʃɯɿʋ ʆɹʈʆɹʂʀ 

ɿɸʄʆɺʃɽʅʔ ɺ ʉʌɽʈɯ ʂʈɸʉʀ ʊɸ ɿɼʆʈʆɺôʗ 

ʄʦʩʢʘʣʴʯʫʢ ʉ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʗʱʫʢ ɼ.ʖ. 

 

ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʢʨʘʩʠ ʪʘ ʟʜʦʨʦʚ'ʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʘ ʧʦʩʪʽʡʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʧʨʦʜʫʢʪʠ ʪʘ ʧʦʩʣʫʛʠ ʚ ʮʽʡ ʛʘʣʫʟʽ. ʇʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ ʩʪʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ, ʘ ʢʦʥʢʫʨʝʥʮʽʷ ʩʝʨʝʜ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʪʘ 

ʧʨʦʜʫʢʪʠ ʚ ʮʽʡ ʩʬʝʨʽ, ʩʪʘʻ ʜʝʜʘʣʽ ʞʦʨʩʪʢʽʰʦʶ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʽʜʪʨʠʤʢʠ ʫʩʧʽʰʥʦʩʪʽ 

ʥʘ ʮʴʦʤʫ ʨʠʥʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʪʘ ʘʧʨʦʙʘʮʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ 

ʩʧʨʦʩʪʠʪʴ ʪʘ ʧʦʢʨʘʱʠʪʴ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʽ ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʢʨʘʩʠ ʪʘ 

ʟʜʦʨʦʚ'ʷ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ 

ʟʘʤʦʚʣʝʥʴ ʚ ʩʬʝʨʽ ʢʨʘʩʠ ʪʘ ʟʜʦʨʦʚ'ʷ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʟʘʤʦʚʣʝʥʴ ʚ ʛʘʣʫʟʽ ʢʨʘʩʠ ʪʘ 

ʟʜʦʨʦʚ'ʷ. 

ʅʘʫʢʦʚʦʶ ʥʦʚʠʟʥʦʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʜʣʷ ʧʦʰʫʢʫ ʧʦʩʣʫʛ ʪʘ ʬʘʭʽʚʮʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ. ʊʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʜʣʷ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʩʘʡʪʫ-ʧʦʨʪʬʦʣʽʦ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ. ʈʝʩʫʨʩ ʜʣʷ ʧʦʰʠʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʚʽʡ ʟʘʢʣʘʜ ʪʘ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʱʦʙ ʟʥʘʡʪʠ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ.  

ɿʤʽʩʪ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. ʈʦʟʨʦʙʢʘ ʟʨʫʯʥʦʛʦ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʜʣʷ ʢʣʽʻʥʪʽʚ ʪʘ ʬʘʭʽʚʮʽʚ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʘʤʦʚʣʝʥʴ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʛʫʢʽʚ ʪʘ ʨʝʡʪʠʥʛʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛ. ɯʥʪʝʛʨʘʮʽʷ 

ʟ ʧʣʘʪʽʞʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʢʘʣʝʥʜʘʨʷʤʠ ʜʣʷ ʟʨʫʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʧʨʠʡʦʤʫ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʝʨʝʚʽʨʢʘ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʚ ʩʧʽʚʧʨʘʮʽ ʟ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʫ ʩʬʝʨʽ ʢʨʘʩʠ ʪʘ 

ʟʜʦʨʦʚ'ʷ. ɿʙʽʨ ʚʽʜʛʫʢʽʚ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʬʘʭʽʚʮʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʽʩʥʫʶʯʠʭ ʨʦʟʨʦʙʦʢ ʫ ʛʘʣʫʟʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʬʝʨʠ ʢʨʘʩʠ ʪʘ ʟʜʦʨʦʚ'ʷ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʧʨʦʪʦʪʠʧʫ 

ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʪʘ 

ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʠʚʯʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚ 

ʨʝʘʣʴʥʦʤʫ ʙʽʟʥʝʩʽ. 

SWOT-ʘʥʘʣʽʟ ʜʦʧʦʤʦʞʝ ʟʨʦʟʫʤʽʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʨʦʝʢʪʫ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʩʪʨʘʪʝʛʽʶ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʝʨʝʚʘʛ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʟʘʛʨʦʟ. 
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SWOT-ʘʥʘʣʽʟ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʦʰʫʢʫ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ 

ʧʦʩʣʫʛ ʫ ʩʬʝʨʽ ʢʨʘʩʠ ʪʘ ʟʜʦʨʦʚôʷ 

ʉʠʣʴʥʽ ʩʪʦʨʦʥʠ ʉʣʘʙʢʽ ʩʪʦʨʦʥʠ 

1. ɿʨʫʯʥʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ. 

2. ʈʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʰʫʢʫ. 

3. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ.  

4. ɿʙʽʨ ʚʽʜʛʫʢʽʚ ʪʘ ʨʝʡʪʠʥʛʽʚ.  

1. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ. 

2. ʂʦʥʢʫʨʝʥʮʽʷ. 

ʄʦʞʣʠʚʦʩʪʽ ɿʘʛʨʦʟʠ 

1. ʈʠʥʢʦʚʠʡ ʨʽʩʪ. 

2. ʈʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. 

3. ɿʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ. 

 

1. ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ ʜʘʥʠʭ. 

2. ʂʦʥʢʫʨʝʥʮʽʷ ʟʽ ʩʪʦʨʦʥʠ ʚʞʝ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʣʘʪʬʦʨʤ. 

3. ɿʤʽʥʠ ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʽ. 

ɼʞʝʨʝʣʦ: ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʘ ʟʘʚʜʷʢʠ ʥʘʩʪʫʧʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ: 

¶ HTML - ʤʦʚʘ ʨʦʟʤʽʪʢʠ 

¶ SASS - ʧʨʝʧʨʦʮʝʩʦʨ ʩʪʠʣʽʚ CSS 

¶ JS, jQuery - ʦʩʥʦʚʥʘ ʣʦʛʽʢʘ ʦʙʨʦʢʠ ʜʽʡ ʥʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʫ 

¶ GULP, WEBPACK - ʟʙʽʨʥʠʢʠ ʧʨʦʝʢʪʫ ʽ ʜʦʜʘʪʢʦʚʽ ʧʣʘʛʽʥʠ  

¶ PHP, Laravel - ʙʝʢʝʥʜ 

¶ ʈʝʣʷʮʽʡʥʘ ɹɼ 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. HTMLBOOK ï ɼʣʷ ʪʠʭ, ʭʪʦ ʨʦʙʠʪʴ ʩʘʡʪʠ 

2. ɼʞʦʥ ɼʘʢʝʪʪ. Javascript ʠ jQuery. ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʘ. 2021ʨ. 

351 ʩ. 

3. ɼʞʦʥ ɼʘʢʝʪʪ. HTML ʠ CSS. ʈʘʟʨʘʙʦʪʢʘ ʠ ʜʠʟʘʡʥ ʚʝʙ-ʩʘʡʪʦʚ. 2017. 201 ʩ. 
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ʋɼʂ 004.02  

ʄɽʊʆɼʀ ʆɹʈʆɹʂʀ ɿɺʋʂʆɺʆɻʆ ʉʀɻʅɸʃʋ ʇʈʀ ɺʀʂʆʈʀʉʊɸʅʅɯ 

ɻɯʊɸʈʀ ʗʂ ʂʆʅʊʈʆʃɽʈɸ ɺ ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅʀʍ ɿɸʉʊʆʉʋʅʂɸʍ 

ʅʝʜʴʦʰʝʚ ʄ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

 

ʉʴʦʛʦʜʥʽ ʚʘʞʢʦ ʧʨʝʜʩʪʘʚʠʪʠ ʙʽʟʥʝʩ, ʷʢʠʡ ʙʠ ʥʝ ʨʦʟʚʠʚʘʚʩʷ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʚʝʙʪʝʭʥʦʣʦʛʽʡ. ʊʘʢ ʩʘʤʦ ʷʢ ʙʘʥʢʽʥʛ, ʦʙʣʽʢ, ʧʦʰʪʘ ʪʘ ʽʥʰʽ ʟʚʠʯʥʽ ʙʽʟʥʝʩʫ ʽʥʩʪʨʫʤʝʥʪʠ 

ʧʝʨʝʡʰʣʠ ʜʦ ʽʥʪʝʨʥʝʪʫ, ʧʝʨʝʡʰʣʠ ʡ ʨʦʟʚʘʛʠ ʨʘʟʦʤ ʟ ʦʩʚʽʪʥʽʤ ʙʽʟʥʝʩʦʤ. ɺʞʝ ʥʽ ʜʣʷ ʢʦʛʦ 

ʥʝ ʻ ʜʠʚʥʠʤʠ ʦʥʣʘʡʥ ʢʽʥʦʪʝʘʪʨʠ, ʩʪʨʽʤʽʥʛʦʚʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʦʥʣʘʡʥ ʰʢʦʣʠ. ʋʩʽ ʮʽ ʚʽʜʥʦʩʥʦ 

ʥʦʚʽ ʪʠʧʠ ʧʨʦʜʫʢʪʽʚ ʤʦʞʣʠʚʽ ʟʘʚʜʷʢʠ ʩʪʨʽʤʢʦʤʫ ʨʦʩʪʫ ʚʝʙʪʝʭʥʦʣʦʛʽʡ. ɿʘʚʜʷʢʠ ʥʦʚʠʤ 

ʪʝʭʥʦʣʦʛʽʷʤ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʘʙʦ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʘʣʦ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ 

ʪʘ ʮʽʢʘʚʠʤ. 

ʉʬʝʨʘ ʤʫʟʠʯʥʦʾ ʦʩʚʽʪʠ ʥʝ ʟʘʣʠʰʠʣʘʩʷ ʦʩʪʦʨʦʥʴ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʫʟʠʯʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʧʝʨʝʡʰʣʠ ʥʘ ʦʥʣʘʡʥ ʬʦʨʤʘʪ ʟʘʥʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʝʧʝʪʠʪʦʨʽʚ, ʘ ʥʫʜʥʽ ʣʝʢʮʽʾ ʙʫʣʠ ʟʘʤʽʥʝʥʽ ʚʽʜʝʦʫʨʦʢʘʤʠ. ʇʨʦʪʝ, ʷʢʱʦ ʽʥʦʟʝʤʥʫ ʤʦʚʫ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ ʨʦʙʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ, ʪʦ ʜʣʷ ʤʫʟʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʚ ʩʘʤʽ ʽʥʪʝʨʬʝʡʩʠ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʚʝʙʦʨʽʻʥʪʦʚʘʥʠʤʠ 

ʟʘʩʪʦʩʫʥʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʽʪʘʨʫ ʷʢ ʢʦʥʪʨʦʣʝʨʘ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʪʘʨʠ ʷʢ ʢʦʥʪʨʦʣʝʨʘ ʫ 

ʚʝʙʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʪʦʩʫʥʢʘʭ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʣʛʦʨʠʪʤ ʥʘ ʙʘʟʽ 

ʘʚʪʦʢʦʨʝʣʷʮʽʡʥʦʾ ʬʫʥʢʮʽʾ. ɹʨʘʫʟʝʨʥʠʡ ʽʥʪʝʨʬʝʡʩ WebAudio ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ ʫ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʫ ʚʠʛʣʷʜʽ ʤʘʩʠʚʫ. ʂʦʞʥʝ ʟʥʘʯʝʥʥʷ 

ʤʘʩʠʚʫ ʻ ʚʠʙʽʨʢʦʶ, ʚʝʣʠʯʠʥʦʶ ʩʠʛʥʘʣʫ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. ʎʽ ʜʘʥʽ ʻ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ [1]. ʊʘʢʽ ʜʘʥʽ ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʪʨʠʤʘʪʠ ʯʘʩʪʦʪʫ 

ʥʦʪʠ ʪʘ ʾʾ ʛʫʯʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʘʚʪʦʢʦʨʝʣʷʮʽʾ ʬʫʥʢʮʽʾ. ʋ ʪʘʢʦʤʫ ʘʣʛʦʨʠʪʤʽ 

ʜʣʷ ʧʦʰʫʢʫ ʯʘʩʪʦʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ñʭò ʥʘ ʫ ʩʠʛʥʘʣʽ ʟʥʘʡʪʠ ʩʫʤʫ ʜʦʙʫʪʢʽʚ ʤʽʞ ñʭò ʪʘ ʡʦʛʦ 

ʟʤʽʱʝʥʥʷʤ ʥʘ ñʭò. ɼʦʙʫʪʦʢ ʙʫʜʝ ʧʦʢʘʟʫʚʘʪʠ ʥʘʩʢʽʣʴʢʠ ʧʦʜʽʙʥʽ ʟʥʘʯʝʥʥʷ ʩʠʛʥʘʣʫ ʥʘ 

ʚʽʜʩʪʘʥʽ ñʭò ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ - ʧʨʦʩʪʽʰʝ ʢʘʞʫʯʠ ʥʘʩʢʽʣʴʢʠ ʩʠʥʫʩʦʾʜʠ ʩʭʦʞʽ ʧʨʠ ʾʭ 

ʟʤʽʱʝʥʥʽ. ɼʣʷ ʧʦʰʫʢʫ ʛʫʯʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʘʤʧʣʽʪʫʜʫ ʭʚʠʣʽ, ʪʦʙʪʦ ʥʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʫ ʤʘʩʠʚʽ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ. 

WebAudio ʧʨʠʩʫʪʥʽʡ ʫ ʙʽʣʴʰʦʩʪʽ ʚʝʙʙʨʘʫʟʝʨʘʭ [2], ʪʘ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘ ʙʫʜʴ-

ʷʢʦʤʫ ʧʨʠʩʪʨʦʾ: ʢʦʤʧôʶʪʝʨʽ ʯʠ ʤʦʙʽʣʴʥʦʤʫ ʪʝʣʝʬʦʥʽ. 

ɿʙʠʨʘʶʯʠ ʜʘʥʽ ʧʨʦ ʯʘʩʪʦʪʫ ʪʘ ʛʫʯʥʽʩʪʴ ʟʚʫʢʫ ʫ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʤʦʞʥʘ ʚʠʷʚʠʪʠ 

ʥʘʩʢʽʣʴʢʠ ʢʦʨʝʢʪʥʦ ʟʽʛʨʘʥʘ ʥʦʪʘ. ʈʦʟʧʦʜʽʣ ʯʘʩʪʦʪ ʪʘ ʛʫʯʥʦʩʪʽ ʫ ʯʘʩʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1 - ʛʨʘʬʽʢ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʦʪ ʪʘ ʾʾ ʛʫʯʥʦʩʪʽ ʟ ʯʘʩʦʤ. 
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ɼʣʷ ʦʮʽʥʢʠ ʢʦʨʝʢʪʥʦʩʪʽ ʚʠʢʦʥʘʥʥʦʾ ʥʦʪʠ ʤʦʞʥʘ ʧʽʪʠ ʜʚʦʤʘ ʰʣʷʭʘʤʠ: ʧʝʨʝʚʽʨʠʪʠ ʯʠ 

ʚʟʘʛʘʣʽ ʢʦʨʠʩʪʫʚʘʯ ʚʠʢʦʥʘʚ ʧʦʪʨʽʙʥʫ ʥʦʪʫ ʪʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʽʜʩʦʪʦʢ ʾʾ ʧʦʚʪʦʨʝʥʥʷ ʫ 

ʚʠʙʽʨʮʽ. ɿʘ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʤʦʞʝ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʝʩʷʪʢʠ ʨʘʟ ʟʚʫʢʦʚʠʡ ʩʠʛʥʘʣ. ʏʘʩʪʦ 

ʙʫʚʘʻ ʱʦ ʩʪʘʨʘ ʯʘʩʪʦʪʘ ʤʦʞʝ ʥʘʢʣʘʩʪʠʩʷ ʥʘ ʥʦʚʫ ʽ ʚʠʭʽʜʥʘ ʯʘʩʪʦʪʘ ʙʫʜʝ ʥʝʢʦʨʝʢʪʥʦʶ. 

ʊʦʤʫ, ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʧʨʠʙʣʠʟʥʦ ʚʽʜʩʦʪʦʢ ʢʦʨʝʢʪʥʦʩʪʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʽʨʷʻʪʴʩʷ, 

ʱʦʙ ʙʽʣʴʰ ʥʽʞ ʧʦʣʦʚʠʥʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʯʘʩʪʦʪ ʙʫʣʠ ʜʦʩʪʘʪʥʴʦ ʛʫʯʥʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ 

ʧʦʪʨʽʙʥʽʡ ʥʦʪʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʚʝʙʟʘʩʪʦʩʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʬʨʝʡʤʚʦʨʢ Vuejs 

[3], ʷʢʠʡ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦ ʥʘʚʘʥʪʘʞʝʥʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʦʜʘʪʢʠ. 

ʊʘʢ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʧʨʦʛʨʘʤʫ, ʜʝ ʧʦʢʘʟʘʥʘ ʪʘʙʫʣʘʪʫʨʘ ʽ ʩʤʫʛʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʷʢʫ ʥʦʪʫ 

ʧʦʪʨʽʙʥʦ ʟʘʨʘʟ ʚʠʢʦʥʘʪʠ. ʉʤʫʛʘ ʨʫʭʘʻʪʴʩʷ ʟ ʯʘʩʦʤ, ʟʤʫʰʫʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘ ʚʠʢʦʥʫʚʘʪʠ 

ʽʥʰʽ ʥʦʪʠ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʛʨʘ ʢʦʨʠʩʪʫʚʘʯʘ ʘʥʘʣʽʟʫʻʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ. ɼʘʥʽ ʤʦʞʥʘ 

ʙʫʜʝ ʦʙʨʦʙʠʪʠ ʧʦʪʽʤ, ʘʙʦ ʟʨʘʟʫ ʚʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʨʝʟʫʣʴʪʘʪ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʩʚʦʶ ʦʮʽʥʢʫ ʪʘ ʧʝʨʝʛʣʷʥʫʪʠ ʩʪʘʪʠʩʪʠʢʫ. 

 
ʈʠʩʫʥʦʢ 2 - ʽʥʪʝʨʬʝʡʩ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʦʟʠʮʽʾ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʶʻ ʟʚʫʢ, 

ʷʢʠʡ ʚʠʜʘʻ ʧʨʦʛʨʘʤʘ, ʥʘʢʣʘʜʘʶʯʠ ʛʽʪʘʨʥʽ ʝʬʝʢʪʠ ʪʠʧʫ ñdistortionò. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ WebAudio ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʥʘʚʯʘʣʴʥʠʭ ʚʝʙʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʥʘʮʽʣʝʥʽ ʥʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ɼʘʥʽ, 

ʧʨʦ ʪʝ, ʷʢ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʢʦʤʧʦʟʠʮʽʷ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʘ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ, ʨʝʢʦʤʝʥʜʫʶʯʠ ʡʦʤʫ ʚʧʨʘʚʠ ʪʘ ʽʥʰʽ 

ʩʭʦʞʽ ʢʦʤʧʦʟʠʮʽʾ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Josh C. Waveforms [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / Comeau Josh. ï 2018. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://pudding.cool/2018/02/waveforms/ 

2. Web Audio API [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://developer.mozilla.org/en-US/docs/Web/API/Web_Audio_API 

3. ʉʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʫ Vue [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://ua.vuejs.org/guide/essentials/application.html. 

  

https://pudding.cool/2018/02/waveforms/
https://developer.mozilla.org/en-US/docs/Web/API/Web_Audio_API
https://ua.vuejs.org/guide/essentials/application.html
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ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈʆɹʆʊʀ ʄɸɻɸɿʀʅʋ ɿ 

ʇʈʆɼɸɾʋ ɽʃɽʂʊʈʆʅʅʆɰ ʊɽʍʅɯʂʀ 

ʆʣʽʡʥʠʢ ʄ.ʉ ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʘʥʢʨʘʪʴʻʚ ɺ. ʆ. 

 

ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʚʠʤʘʛʘʻ ʚʽʜ ʤʘʛʘʟʠʥʽʚ ʧʨʦʜʘʞʫ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʚʘʞʣʠʚʦʶ ʩʪʘʻ ʨʦʟʨʦʙʢʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʙʦʪʠ ʤʘʛʘʟʠʥʫ. ʎ  ̫ʩʠʩʪʝʤʘ 

ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʩʦʨʪʠʤʝʥʪ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʥʷʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʙʦʪʠ ʤʘʛʘʟʠʥʫ ʟ ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʘʩʦʨʪʠʤʝʥʪʫ, ʧʦʣʽʧʰʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ ʩʠʩʪʝʤʠ ʻ ʚʝʣʴʤʠ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʩʫʯʘʩʥʠʡ ʨʠʥʦʢ 

ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʧʽʜʜʘʻʪʴʩʷ h ʚʠʜʢʠʤ ʟʤʽʥʘʤ ʪʘ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ. ʇʦʢʫʧʮʽ ʤʘʶʪʴ 

ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʤʘʛʘʟʠʥʘʤʠ 

ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʦʥʽʢʠ ʟʘʚʜʘʥʥʷ ʧʦʩʪʽʡʥʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʥʘʜʘʚʘʪʠ 

ʢʣʽʻʥʪʘʤ ʦʧʪʠʤʘʣʴʥʽ ʪʘ ʩʫʯʘʩʥʽ ʨʽʰʝʥʥʷ. 

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ, ɦ ʦ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ 

ʮʴʦʤʫ, ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʟ ʽʩʥʫʶʯʠʤʠ ʪʦʨʛʦʚʝʣʴʥʠʤʠ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʤʘʛʘʟʠʥʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʶ 

ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʤʘʛʘʟʠʥʫ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʨʠʥʢʫ 

ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ. ʊʘʢʦʞ, ʮʝʡ ʧʨʦʝʢʪ ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥʶ ʚʠʨʫʯʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ ʪʘ ʟʘʧʘʩʘʤʠ ʪʦʚʘʨʽʚ. 

ɿʘʛʘʣʦʤ, ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʚʽʜʢʨʠʪʪʶ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʤʘʛʘʟʠʥʫ ʟ ʧʨʦʜʘʞʫ ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ. 

ɸʥʘʣʽʟ ʛʨʘʬʽʢʽʚ ʧʨʦʜʘʞʽʚ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 

ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʘʞʽʚ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʠʥʘʤʽʢʘ ʧʨʦʜʘʞʽʚ 

ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʟʘ ʦʩʪʘʥʥʽ ʤʽʩʷʮʽ. 

 
ʈʠʩ. 1 ʇʝʨʰʠʡ ʛʨʘʬʽʢ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʧʨʦʜʘʞʽʚ ʟʘ ʢʦʞʥʠʡ ʤʽʩʷʮʴ. 

ʁʦʛʦ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʠʡ ʪʨʝʥʜ ʫ ʧʨʦʜʘʞʘʭ ʪʘ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʽ 

ʚʘʨʽʘʮʽʾ ʚ ʦʙʩʷʛʘʭ ʧʨʦʜʘʞʽʚ ʧʨʦʪʷʛʦʤ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʝʨʽʦʜʫ. 
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ʈʠʩ. 2 ɼʨʫʛʠʡ ʛʨʘʬʽʢ ʚʽʜʦʙʨʘʞʘʻ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʞʽʚ ʟʘ ʢʦʞʥʠʡ ʤʽʩʷʮʴ. ʎʝʡ ʘʥʘʣʽʟ 

ʚʘʞʣʠʚʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʫ ʪʘ ʨʫʭʫ ʧʨʦʜʫʢʮʽʾ ʚ ʤʘʛʘʟʠʥʽ. 

ɿʘ ʘʥʘʣʽʟʦʤ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʘʞʽʚ ʚʠʜʥʦ, ʱʦ ʩʝʨʝʜʠʥʘ ʨʦʢʫ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʫʱʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʘʞʽʚ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʽʢ ʧʦʧʠʪʫ ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʪʝʭʥʽʢʫ 

ʚ ʮ ̔ʤʽʩʷʮʽ, ʱʦ ʚʘʨʪʦ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʟʘʧʘʩʽʚ ʪʘ ʧʨʦʧʦʟʠʮʽʡ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʤʘʛʘʟʠʥʫ ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʧʨʦʛʨʘʤʥʫ 

ʩʠʩʪʝʤʫ. ɺʦʥʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʟʙʽʨ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʱʦʜʦ ʧʨʦʜʘʞʽʚ, ʪʘ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʛʘʟʠʥʫ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʥʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʩʦʨʪʠʤʝʥʪ 

ʤʘʛʘʟʠʥʫ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʢʘʪʝʛʦʨʽʡ ʪʦʚʘʨʽʚ, ʚʠʙʽʨ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʠʜʘʣʝʥʥʷ ʤʝʥʰ ʟʘʪʨʝʙʫʚʘʥʠʭ. 

ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʧʦʧʠʪʫ ʪʘ ʢʣʽʻʥʪʩʴʢʠʭ ʚʽʜʛʫʢʽʚ ʤʘʛʘʟʠʥ ʟʤʦʞʝ ʧʨʦʧʦʥʫʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʘʢʮʽʾ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ. ʐʚʠʜʢʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʾʭʥʽ ʧʦʪʨʝʙʠ ʪʘ ʥʘʜʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ 

ʧʨʦʧʦʟʠʮʽʡ ʜʦʟʚʦʣʠʪʴ ʟʤʽʮʥʠʪʠ ʣʦʷʣʴʥʽʩʪʴ ʪʘ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʤʘʛʘʟʠʥʫ. 
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ʋɼʂ 004.2:339.173 

ɸʅɸʃɯʊʀʏʅɸ ʉʀʉʊɽʄɸ ʆɹʃɯʂʋ ʉʂʃɸɼʉʔʂʀʍ ʆʇɽʈɸʎɯʁ 

ʇʘʟʽʡ ʆ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

 

ʉʫʯʘʩʥʽ ʫʤʦʚʠ ʛʣʦʙʘʣʴʥʦʛʦ ʙʽʟʥʝʩʫ ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. ʆʧʪʠʤʽʟʘʮʽʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʩʪʘʣʘ ʢʣʶʯʦʚʠʤ 

ʘʩʧʝʢʪʦʤ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʨʠʥʢʫ. ʉʘʤʝ ʪʦʤʫ ʧʨʝʜʤʝʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʘʥʘʣʽʟ ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʦʙôʻʢʪʦʤ - ʩʘʤ ʦʙʣʽʢ ʩʢʣʘʜʩʴʢʠʭ 

ʦʧʝʨʘʮʽʡ. ʄʝʪʦʶ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʷʚʣʝʥʥʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʨʦʟʨʦʙʢʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʽ ʩʪʨʘʪʝʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʥʘʣʽʟʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʨʽʰʝʥʴ ʩʧʝʨʰʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʦʧʝʨʘʪʠʚʥʘ ʙʘʟʘ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʨʝʻʩʪʨʘʮʽʾ 

ʜʘʥʠʭ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ. ʎʷ ʙʘʟʘ ʜʘʥʠʭ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʭʽʜ ʽ 

ʚʠʜʘʯʫ ʪʦʚʘʨʽʚ, ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʪʘ ʢʣʽʻʥʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʚʘʞʣʠʚʽ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʮʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʭʦʚʠʱʝ ʜʘʥʠʭ. ʎʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʩʣʫʛʫʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʜʘʻ ʟʤʦʛʫ ʦʙʨʦʙʣʷʪʠ ʰʚʠʜʰʝ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʜʦʟʚʦʣʠʣʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ, ʩʧʨʠʷʶʯʠ ʧʦʜʘʣʴʰʦʤʫ ʾʭ ʘʥʘʣʽʟʫ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʪʘ ʾʭ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ SQL Server Integration Services (SSIS) [1]. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ ʜʦʟʚʦʣʠʚ 

ʩʪʚʦʨʠʪʠ ʧʦʪʦʢʠ ʜʘʥʠʭ ʜʣʷ ʧʝʨʝʜʘʯʽ, ʦʙʨʦʙʢʠ ʽ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ SSIS 

ʩʧʨʦʩʪʠʣʦ ʧʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʠʣʦ ʩʪʘʙʽʣʴʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʦʙʨʦʙʢʫ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ. 

ʎʽ ʢʨʦʢʠ ʩʧʽʣʴʥʦ ʩʪʚʦʨʠʣʠ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ 

ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʙʠʨʘʪʠ ʜʘʥʽ, ʘʣʝ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

Data Mining, ʘʙʦ ʚʠʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ, ʻ ʧʨʦʮʝʩʦʤ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʟ 

ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʨʘʥʽʰʝ ʥʝʚʽʜʦʤʠʭ ʰʘʙʣʦʥʽʚ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ 

ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ ʘʥʘʣʽʟʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ Data Mining ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʧʨʠʭʦʚʘʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʩʢʣʘʜʩʴʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʨʦʙʠʪʠ ʧʝʨʝʜʙʘʯʝʥʥʷ, ʱʦ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ [2]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Data Mining ʫ ʢʦʥʪʝʢʩʪʽ ʘʥʘʣʽʟʫ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʨʝʥʜʠ ʚ ʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ 

ʜʘʥʠʭ. ʎʷ ʘʥʘʣʽʪʠʯʥʘ ʪʝʭʥʽʢʘ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʠʜʽʣʠʪʠ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ 

ʩʧʦʞʠʚʘʮʴʢʠʭ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷʭ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʘʭ, ʘʣʝ ʡ ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʪʘʣʴʥʠʡ ʨʦʟʙʽʨ 

ʦʢʨʝʤʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ 

ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʘʥʦʤʘʣʽʾ, ʪʘʢʽ ʷʢ ʥʘʜʤʽʨʥʝ ʟʙʝʨʽʛʘʥʥʷ ʯʠ ʥʝʜʦʩʪʘʪʥʻ ʧʦʩʪʘʯʘʥʥʷ 

ʪʦʚʘʨʽʚ, ʽ ʥʝʛʘʡʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ [3]. 

ɹʽʣʴʰʝ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʚ ʘʥʘʣʽʟʽ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʜʦʟʚʦʣʷʻ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʧʠʪʫ 

ʥʘ ʪʦʚʘʨʠ. ʎʝ ʤʘʻ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʧʘʩʽʚ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʧʦʩʪʘʯʘʥʴ, 

ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʥʝʩʪʘʯʽ ʪʦʚʘʨʽʚ ʘʙʦ ʥʘʜʤʽʨʥʦʛʦ ʾʭʥʴʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʧʨʠʙʫʪʢʫ ʪʘ ʧʝʨʝʥʘʩʠʯʝʥʦʩʪʽ ʩʢʣʘʜʫ [4]. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ Data Mining ʚ ʘʥʘʣʽʟʽ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʜʦʧʦʤʘʛʘʻ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʥʝ ʣʠʰʝ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʨʝʥʜʠ, ʘʣʝ ʡ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʘʥʦʤʘʣʽʾ ʪʘ ʪʦʯʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʧʠʪ, ʱʦ ʩʪʘʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ R [5] ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʘʥʘʣʽʪʠʢʘʤʠ ʪʘ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ. ɺʦʥʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʰʠʨʦʢʠʤ ʚʠʙʦʨʦʤ ʧʘʢʝʪʽʚ 

ʪʘ ʙʽʙʣʽʦʪʝʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ ʧʨʘʮʶʚʘʪʠ ʟ ʜʘʥʠʤʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʘʥʘʣʽʟ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ R ʻ ʡʦʛʦ ʧʦʪʫʞʥʽʩʪʴ ʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʛʨʘʬʽʢʠ ʪʘ ʜʽʘʛʨʘʤʠ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʜʘʥʠʭ ʩʢʣʘʜʩʴʢʠʭ 

ʦʧʝʨʘʮʽʡ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʩʢʣʘʜʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, R ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ. ʄʦʚʘ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʥʘʣʽʟʫ ʘʩʧʝʢʪʽʚ ʦʧʝʨʘʮʽʡ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʩʢʣʘʜʩʴʢʠʭ ʦʧʝʨʘʮʽʡ ʧʦʨʽʚʥʶʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, 

ʚʢʣʶʯʘʶʯʠ 1-Rule, ʥʘʾʚʥʠʡ ɹʘʡʝʩ, ʘʩʦʮʽʘʪʠʚʥʽ ʧʨʘʚʠʣʘ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʶ. ʎʽ ʤʝʪʦʜʠ 

ʚʠʷʚʣʷʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʦʙʣʽʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʩʴʢʠʤʠ 

ʦʧʝʨʘʮʽʷʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ R ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽʪʠʢʘʤ ʝʬʝʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʢʣʘʜʩʴʢʽ ʧʨʦʮʝʩʠ, ʨʦʙʣʷʯʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʩʢʣʘʜʩʴʢʠʭ 

ʦʧʝʨʘʮʽʡ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ʈʝʢʦʤʝʥʜʘʮʽʾ, 

ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 
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 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʉʀʉʊɽʄɸ ɸʅɸʃɯɿʋ ʈʆɹʆʊʀ ɿ ɯʅʌʆʈʄɸʎɯɭʖ ʂʆʈʀʉʊʋɺɸʏɯɺ 

ʇʈʆɻʈɸʄʅʆɻʆ ʇʈʆɼʋʂʊʋ 

ʇʠʨʦʛ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

 

ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʤʦʞʝ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʆʩʴ 

ʜʝʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ: 

1. ʇʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ 

ʢʦʨʠʩʪʫʚʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʱʦʙ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭʥʴʦʾ ʨʦʙʦʪʠ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ ʯʘʩʫ, ʚʠʪʨʘʯʝʥʦʛʦ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ, ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ, ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

2. ʆʧʪʠʤʽʟʘʮʽʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ʉʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʱʦʙ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʪʘ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʽ ʬʫʥʢʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʣʝʛʰʠʪʠ ʨʦʙʦʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

3. ʇʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʱʦʙ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ 

ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʦʙʽʚ ʩʧʨʦʱʝʥʥʷ ʥʘʚʯʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. 

4. ʇʦʰʫʢ ʽ ʫʩʫʥʝʥʥʷ ʧʨʦʙʣʝʤ. ʉʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦʙ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ ʧʦʤʠʣʦʢ, ʱʦ ʜʦʧʫʩʢʘʶʪʴʩʷ, ʚʽʜʛʫʢʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʽʥʰʠʭ ʜʘʥʠʭ, ʱʦʙ ʚʠʷʚʠʪʠ ʦʙʣʘʩʪʽ, ʜʝ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʤʦʞʥʘ 

ʧʦʢʨʘʱʠʪʠ. 

5. ɿʘʣʫʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʠʩʪʝʤʘ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʽʜʛʫʢʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ ʚʽʜʛʫʢʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʘʥʠʭ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʪʘ ʽʥʰʠʭ ʜʘʥʠʭ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʽ 

ʱʦ ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ. 

ʊʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ - ʮʝ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ. ʊʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻ, ʷʢ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ 

ʧʦʚ'ʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʷʢ ʚʦʥʠ ʦʙʤʽʥʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʷʢ ʚʦʥʠ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʧʠʩʫ 

ʩʧʦʩʦʙʫ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʾʭ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʚʝʙ-ʜʦʜʘʪʢʫ ʪʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʘ ʷʢ ʟʽʨʢʦʧʦʜʽʙʥʘ, ʜʝ 

ʮʝʥʪʨʘʣʴʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʚʝʙ-ʩʝʨʚʝʨ, ʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʚʢʣʶʯʘʶʪʴ ʙʘʟʫ ʜʘʥʠʭ, ʚʝʙ-

ʩʘʡʪ ʽ ʢʣʽʻʥʪʩʴʢʠʡ ʜʦʜʘʪʦʢ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ.1 ʊʦʧʦʣʦʛʽʷ ʩʠʩʪʝʤʠ 

ʉʭʦʚʠʱʝ ʜʘʥʠʭ - ʮʝ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ, ʽʥʪʝʛʨʦʚʘʥʠʡ, ʥʝʟʤʽʥʥʠʡ, 

ʧʽʜʪʨʠʤʫʶʯʠʡ ʭʨʦʥʦʣʦʛʽʶ ʥʘʙʽʨ ʜʘʥʠʭ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. ʉʭʦʚʠʱʝ ʜʘʥʠʭ ʟʙʠʨʘʻ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʽʥʪʝʛʨʫʻ ʾʭ ʫ ʻʜʠʥʫ ʤʦʜʝʣʴ ʜʘʥʠʭ, 

ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʚ ʥʝʟʤʽʥʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʧʽʜʪʨʠʤʫʻ ʭʨʦʥʦʣʦʛʽʶ ʟʤʽʥ ʜʘʥʠʭ. 

 
ʈʠʩ.2 ʉʭʦʚʠʱʝ ʜʘʥʠʭ 

ɺʀʉʅʆɺʆʂ 

ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʻ ʩʢʣʘʜʥʠʤ ʪʘ ʙʘʛʘʪʦʢʨʦʢʦʚʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʪʘ ʪʝʭʥʦʣʦʛʽʾ. ʇʨʦʪʝ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ ʘʥʘʣʽʟ ʪʘ 

ʚʠʚʯʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭ ʨʦʙʦʪʫ ʟ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ, ʱʦ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʫ ʧʦʢʨʘʱʝʥʥʽ ʧʨʦʜʫʢʪʫ ʪʘ ʟʘʜʦʚʦʣʝʥʥʽ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.9:631.11 

ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʋʇʈɸɺʃɯʅʅʗ ʈɽʉʋʈʉɸʄʀ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʇɯɼʇʈʀɭʄʉʊɺ ʈɽɻɯʆʅʋ 

ʇʦʛʠʙʘ ɺ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

 

ʆʜʥʽʻʶ ʽʟ ʩʢʣʘʜʦʚʠʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʛʘʣʫʟʴ  ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ  ʪʘ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʪʚʦʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ  ʜʣʷ ʰʚʠʜʢʦʛʦ, ʧʨʦʩʪʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ 

ʜʦʩʪʫʧʫ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʮʷ  ʜʦ ʜʦʩʪʦʚʽʨʥʦʾ, ʥʘʜʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʚʠʨʦʙʥʠʯʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ 

ʝʢʦʥʦʤʽʢʠ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʜʝʨʞʘʚʥʽ ʦʨʛʘʥʠ ʟʘʢʦʥʦʜʘʚʯʦʾ ʪʘ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽʥʩʪʠʪʫʪʠ  ɸʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ, 

ʥʘʫʢʦʚʽ ʙʽʙʣʽʦʪʝʢʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ, 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʥʩʫʣʴʪʘʮʽʡʥʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʽ ʩʪʨʫʢʪʫʨʠ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʠʤʠ ʪʘ ʜʦʩʪʦʚʽʨʥʠʤʠ ʻ 

ʜʞʝʨʝʣʘ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ, ʷʢʘ ʧʦʰʠʨʶʻ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ  ʧʫʙʣʽʢʘʮʽʾ 

ʦʬʽʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ: ʟʙʽʨʥʠʢʠ, ʝʢʩʧʨʝʩ-ʚʠʧʫʩʢʠ, ʘʥʘʣʽʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ. ʆʙʨʦʙʢʫ 

ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ SPSS   ʟ ʜʦʧʦʤʦʛʦʶ  

ʤʝʪʦʜʽʚ: - ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʨʫʧʫʚʘʥʴ (ʪʠʧʦʣʦʛʽʯʥʠʭ, ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ); - 

ʘʙʩʦʣʶʪʥʠʭ, ʚʽʜʥʦʩʥʠʭ ʽ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥ; - ̔ ʥʜʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ (ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʟʚʝʜʝʥʽ 

ʽʥʜʝʢʩʠ, ʽʥʜʝʢʩʠ ʦʙʩʷʛʫ, ʘʛʨʝʛʘʪʥʽ ʪʘ ʩʝʨʝʜʥʽ ʟʚʘʞʝʥʽ ʽʥʜʝʢʩʠ, ʽʥʜʝʢʩʠ ʜʠʥʘʤʽʢʠ ʪʘ ʽʥʰʽ); 

- ʘʥʘʣʽʟʫ ʨʷʜʽʚ ʜʠʥʘʤʽʢʠ, - ʘʥʘʣʽʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʷʜʽʚ ʜʠʥʘʤʽʢʠ: ʘʙʩʦʣʶʪʥʠʡ ʧʨʠʨʽʩʪ, 

ʪʝʤʧ ʨʦʩʪʫ ʽ ʪʝʤʧ ʧʨʠʨʦʩʪʫ, ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʨʷʜʽʚ ʜʠʥʘʤʽʢʠ; ʩʝʨʝʜʥʽʡ ʘʙʩʦʣʶʪʥʠʡ 

ʧʨʠʨʽʩʪ, ʩʝʨʝʜʥʽʡ ʪʝʤʧ ʨʦʩʪʫ ʽ ʩʝʨʝʜʥʽʡ ʪʝʤʧ ʧʨʠʨʦʩʪʫ.   

ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʬʦʨʤʫʻ ʨʝʟʫʣʴʪʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʦʢʨʝʤʦ  ʧʦ ʢʦʞʥʽʡ 

ʟʚʽʪʥʽʡ ʬʦʨʤʽ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʚʩʶ ʩʫʢʫʧʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  ʊʘʢ ʥʘʧʨʠʢʣʘʜ, ʽʩʥʫʶʪʴ 

ʦʢʨʝʤʽ ʩʪʘʪʠʩʪʠʯʥʽ ʬʦʨʤʠ ʟʚʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʘ  ʧʨʦʜʫʢʮʽʾ ( ʬʦʨʤʘ 24, 29), ʾʾ ʨʝʘʣʽʟʘʮʽʾ ( ʬʦʨʤʘ 21), ʩʪʨʫʢʪʫʨʠ 

ʚʠʨʦʙʥʠʯʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʧʨʠʜʙʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ( ʬʦʨʤʘ 50). ʆʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʬʦʨʤ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʤʦʞʣʠʚʦ, ʱʦ ʥʝ 

ʜʦʟʚʦʣʷʻ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʰʠʨʦʢʦʤʫ  ʢʦʣʫ ʬʘʭʽʚʮʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ  ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʦʙʨʦʙʢʠ 

ʧʝʨʚʠʥʥʠʭ ʟʚʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʽʷʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ. 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʘʨʽʘʥʪʽʚ   ʬʦʨʤ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ, ʾʭ ʢʦʥʚʝʨʪʘʮʽʶ 

ʚ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʨʦʟʨʦʙʢʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʘʥʘʣʽʟʫ  ʩʪʘʥʫ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʩʫʢʫʧʥʽʩʪʶ  ʙʘʟ ʜʘʥʠʭ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, 

ʷʢʘ ʨʝʘʣʽʟʫʻ  ñʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʫò ʤʝʨʝʞʝʚʫ ʪʝʭʥʦʣʦʛʽʶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʉʋɹɼ  MySQL. ɺ 

ʮʽʡ ʪʝʭʥʦʣʦʛʽʾ ʩʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʦʙʩʷʛʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʇʨʠ ʪʘʢʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʚʩʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʤʫ ʢʦʤʧôʶʪʝʨʽ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ çʢʣʽʻʥʪʦʤè, ʘ ʩʘʤʽ ʜʘʥʽ ʧʝʨʝʙʫʚʘʶʪʴ 

ʥʘ ʩʝʨʚʝʨʽ. ɺʚʝʜʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ  ʽʥʬʦʨʤʘʮʽʾ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.1.: 
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 XɯV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2023è, 26-27 ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

   ɺʩʷ ʧʝʨʚʠʥʥʘ ʽʥʬʦʨʤʘʮʽʷ ʘʛʨʘʨʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʦʙ'ʻʢʪʘʭ ʊʘʙʣʠʮʷ , 

ʾʾ ʤʦʞʥʘ ʨʦʟʨʽʣʠʪʠ ʥʘ 2 ʯʘʩʪʠʥʠ: ʧʦʩʪʽʡʥʘ 

ʽʥʬʦʨʤʘʮʽʷ, ʫ ʚʠʛʣʷʜʽ ʜʦʚʽʜʥʠʢʽʚ, 

ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʪʘ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ï 

ʦʧʝʨʝʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʧʦʢʘʟʥʠʢʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʉʪʨʫʢʪʫʨʘ ʮʠʭ ʪʘʙʣʠʮʴ ʜʘʥʘ ʥʘ ʨʠʩ.2ʪʘ ʨʠʩ.3: 

 
ɼʘʥʽ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ ʚ ʩʝʨʝʜʦʚʠʱʽ MS ACCESS ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ ʚ ʫʧʨʘʚʣʽʥʥʽ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʦʢʨʝʤʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘʢ ʽ 

ʦʢʨʝʤʦʛʦ ʨʝʛʽʦʥʫ. ɿ ʜʦʧʦʤʦʛʦʶ ʉʋɹɼ MySQL ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ, ʦʪʨʠʤʘʪʠ ʟ ʙʘʟ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʫ ʧʦʨʮʽʶ ʽʥʬʦʨʤʘʮʽʾ ʟʛʽʜʥʦ ʚʠʙʨʘʥʠʭ ʦʟʥʘʢ, 

ʢʣʶʯʦʚʠʭ ʧʦʣʽʚ ʜʦʚʽʜʥʠʢʽʚ: ʟʦʥʠ, ʦʙʣʘʩʪʽ, ʨʘʡʦʥʫ, ʛʨʦʤʘʜʠ, ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʢʨʝʤʦʾ 

ʢʘʪʝʛʦʨʽʷ ʘʙʦ ʬʦʨʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʦʢʨʝʤʽʡ ʢʫʣʴʪʫʨʽ, ʧʨʦʜʫʢʮʽʾ ʪʦʱʦ. ʇʨʠʢʣʘʜ 

ʟʚô̫ ʟʫʚʘʥʥʷ ʜʞʝʨʝʣ ʜʘʥʠʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʘʥʘ ʥʘ ʨʠʩ.4, ʨʠʩ.5: 

         
 

ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ  ʟʘʙʝʟʧʝʯʫʚʘʪʠ  ʥʘʢʦʧʠʯʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʾʾ  ʩʠʩʪʝʤʘʪʠʟʘʮʽʶ, ʨʦʟʤʽʱʝʥʥʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ ʪʘ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʥʘʜʘʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʚʦʾʡ ʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ  
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