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ˠ˗˝ˍ˵˚˕ 42 
ɭʚʜʦʢʤʝʥʢʦ ʇ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ.  
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˒˗˛˚˛˙˴˗˛-˙ˍ˟˒˙ˍ˟˕ˤ˚˒ ˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˝˕˚˗ˠ ˔˒˝˚ˍ ˏ ˠ˙˛ˏˍˢ 
ˏ˛˰˚˚˛ː˛ ˞˟ˍ˚ˠ 45 
ʆʩʪʘʧʝʮʴ ɺ. ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ. ɺ.  

ˍ˚ˍ˘˴˔ ˜˝˛ˣ˒˞˴ˏ ˝˛˔ˏ˕˟˗ˠ ˠ ˟˒˝˕˟˛˝˴ˍ˘˩˚˕ˢ ː˝˛˙ˍˑˍˢ 47 
ʄʘʤʘʻʚ ɼ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʴ ʊ.ɺ.  

ˏ˜˘˕ˏ ˏ˴˖˚˕ ˚ˍ ˙˴ː˝ˍˣ˴˖˚˴ ˜˝˛ˣ˒˞˕ ˏ ˠ˗˝ˍ˵˚˴ 49 
ʉʫʯʢʦʚʘ ɺ.ɭ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʴ ʊ.ɺ.  

˞ˠˤˍ˞˚˴ ˙˒˟˛ˑ˕ ˍ˚ˍ˘˴˔ˠ ˏˍ˘˫˟˚˕ˢ ˝˕˚˗˴ˏ 51 
ʇʰʝʥʠʯʥʠʡ ʊ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ.  

˛ː˘ˬˑ ˞ˠˤˍ˞˚˕ˢ ˟˒˚ˑ˒˚ˣ˴˖ ˚ˍ ˏˍ˘˫˟˚˛˙ˠ ˝˕˚˗ˠ 53 
ɹʘʣʘʙʘʥʦʚ ʉ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ.  

˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˟ˍ ˜˝˛ː˚˛˔ˠˏˍ˚˚ˬ ˝˛˔ˏ˕˟˗ˠ ˟˝ˠˑ˛ˏ˕ˢ ˝˒˞ˠ˝˞˴ˏ ˏ ˠ˗˝ˍ˵˚˴ 
ˏ ˠ˙˛ˏˍˢ ː˘˛ˎˍ˘˴˔ˍˣ˴˵ 56 
ɿʨʽʙʥʷʢ ɯ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ.  

˙˛ˑ˒˘˩ ˞˴˘˩˞˩˗˛ː˛˞˜˛ˑˍ˝˞˩˗˛ː˛ ˔˒˙˘˒˗˛˝˕˞˟ˠˏˍ˚˚ˬ ˏ ˠ˗˝ˍ˵˚˴ 58 
ɹʦʮʷʥ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ.  

˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˞˕˞˟˒˙˕ ˜˒˚˞˴˖˚˛ː˛ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ ˏ ˠ˗˝ˍ˵˚˴ 61 
ɺôʶʢ ʆ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ.  

ˍ˚ˍ˘˴˔ ˝˕˚˗ˠ ˜˝˛ˑˠ˗ˣ˴˵ ˝˛˞˘˕˚˚˕ˣ˟ˏˍ ˏ ˠ˗˝ˍ˵˚˴ 63 
ɻʨʠʮʶʢ ɺʣʘʜʠʩʣʘʚ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʈʦʛʦʟʘ ʅ.ɸ.  

ˍ˚ˍ˘˴˔ ˑ˕˚ˍ˙˴˗˕ ˝˕˚˗ˠ ˗˝˕˜˟˛ˏˍ˘˫˟ 65 
ʐʝʚʯʝʥʢʦ ɺ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ.  

SEO-ˍ˚ˍ˘˴˟˕˗ˍ ˏ˒ˎ˞ˍ˖˟˴ˏȡ ˜ˍ˝ˍ˙˒˟˝˕ ˙˛ˑ˒˘˴ ˟ˍ ˍ˘ː˛˝˕˟˙˕ ˥˴ ˑ˘ˬ 
˝ˍ˚˓ˠˏˍ˚˚ˬ ˏ '//',% 69 
ʂʦʩʪʝʥʢʦ ɯ.ʉ., ʂʦʩʪʝʥʢʦ ʉ.ʆ.  

˞ˠˤˍ˞˚˕˖ ˞˟ˍ˚ ˟ˍ ˜˒˝˞˜˒˗˟˕ˏ˕ ˝˛˔ˏ˕˟˗ˠ ˝˕˚˗ˠ ˙˛˘˛˗ˍ 73 
ɼʽʜʫʭ ɺ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ.  

SECTION 2. APPLIED INFORMATION SYSTEMS: MODERN DEVELOPMENT METHODS 
!.$ 4//,3 Ⱦ ˞˒˗ˣ˴ˬ ςȢ ˜˝˕˗˘ˍˑ˚˴ ˴˚ˡ˛˝˙ˍˣ˴˖˚˴ ˞˕˞˟˒˙˕ȡ ˞ˠˤˍ˞˚˴ 
˙˒˟˛ˑ˕ ˟ˍ ˔ˍ˞˛ˎ˕ ˝˛˔˝˛ˎ˗˕ 75  

ˏ˒-ˎˑ˛ˑˍ˟˛˗ ˑ˘ˬ ˠ˜˝ˍˏ˘˴˚˚ˬ ˛˞˛ˎ˕˞˟˕˙˕ ˔ˍˏˑˍ˚˚ˬ˙˕ 75 
ɯʩʢʦʨʦʩʪʝʥʩʴʢʠʡ ʆ.ʆ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ.  

˝˛˔˜ˍ˝ˍ˘˒˘˒˚˚ˬ ˏ ˝˒˚ˑ˒˝˕˚ːˠ ˠ ː˝ˍˡ˴ˤ˚˕ˢ ˜˝˛ˣ˒˞˛˝ˍˢ 77 

ɹʦʙʢʦ ʆ.ʃ., ʄʝʣʴʥʠʢ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʈʦʤʘʥʶʢ ʆ.ʅ.  

ˍ˚ˍ˘˴˔ ˛˞ˏ˴˟˚˴ˢ ˑˍ˚˕ˢ ˠ ˞˕˞˟˒˙ˍˢ ˒˘˒˗˟˝˛˚˚˛ː˛ ˚ˍˏˤˍ˚˚ˬ 79 
ʂʣʠʤʝʥʢʦ ɭʚʛʝʥʽʡ, ʟʜʦʙʫʚʘʯ PHD, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆʣʝʥʘ ɻʨʠʛʦʨʽʚʥʘ 

˝˛˔˝˛ˎ˗ˍ ˞˕˞˟˒˙˕ ˜˝˕˖˚ˬ˟˟ˬ ˝˴˥˒˚˩ ˛ˣ˴˚˗˕ ˑ˒ː˝ˍˑ˛ˏˍ˚˕ˢ ː˝ˠ˚˟˴ˏ 
ˏ˚ˍ˞˘˴ˑ˛˗ ˏ˴˖˞˩˗˛ˏ˕ˢ ˑ˴˖ 81 
ʂʦʚʘʣʴ ʆʣʝʢʩʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʣʙʦʪ ɯʛʦʨ ʄʠʭʘʡʣʦʚʠʯ 
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˴˚ˡ˛˝˙ˍˣ˴˖˚ˍ ˞˕˞˟˒˙ˍ ˑ˛˜˛˙˛ː˕ ˠ˗˝ˍ˵˚ˣˬ˙ ȟ˦˛ ˜˛ˑ˛˝˛˓ˠ˫˟˩ ˔ 
ˢˍ˟˚˴˙˕ ˟ˏˍ˝˕˚ˍ˙˕ 83 
ʉʪʫʜʽʛʨʘʜ ɯ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ. ʆ.  

˴˚˟˒˘˒˗˟ˠˍ˘˩˚ˍ ˞˕˞˟˒˙ˍ ˞˟ˏ˛˝˒˚˚ˬ ˥˝˕ˡ˟ˠ ˚ˍ ˛˞˚˛ˏ˴ ˜˛ˤ˒˝˗ˠ 85 
ʏʝʯʘʡʣʶʢ ɺ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʠʣʝʥʢʦ ɺ.ɺ.  

˜˝˛ː˝ˍ˙˚˒ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ ˞˕˞˟˒˙˕ ˠ˜˝ˍˏ˘˴˚˚ˬ ˍˏ˟˛˚˛˙˚˕˙˕ 
ˑ˕˚ˍ˙˴ˤ˚˕˙˕ ˛ˎͻ˰˗˟ˍ˙˕ 87 
ɺʠʥʦʛʨʘʜʦʚ ɼ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  ʍʠʣʝʥʢʦ ɺ.ɺ.  

˴˚ˡ˛˝˙ˍˣ˴˖˚ˍ ˟˒ˢ˚˛˘˛ː˴ˬ ˛˜˟˕˙ˍ˘˩˚˛ː˛ ˜˴ˑˎ˛˝ˠ ˜ˍ˝ˍ˙˒˟˝˴ˏ ˑ˘ˬ 
˞˕˞˟˒˙ ː˒˚˒˝ˠˏˍ˚˚ˬ ˜˝˛˞˟˛˝˛ˏ˛ː˛ ˑ˕˔ˍ˖˚ˠ 89 
ɯʤʘʥʦʚ ɸ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ.  

˙˛ˑ˒˘˫ˏˍ˚˚ˬ ˜˛˜˕˟ˠ ˚ˍ ˛˞ˏ˴˟ˠ ˏ ˠ˙˛ˏˍˢ ˏ˴˖˚˕ ˏ ˠ˗˝ˍ˵˚˴ ˔ˍ˞˛ˎˍ˙˕ 
POWER BI 91 
ɻʝʢʦʚ ʂ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʍʘʨʯʝʥʢʦ ɺ.ɺ.  

ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ ˙˒˟˛ˑ˴ˏ $!4! -).).' ˏ ˞˕˞˟˒˙) ˛ˎ˘˴˗ˠ ˡ˴˚ˍ˚˞˛ˏ˕ˢ 
˜˛˗ˍ˔˚˕˗˴ˏ ˔ ˍ˚ˍ˘˴˟˕ˤ˚˕˙ ˙˛ˑˠ˘˒˙ 93 
ʃʠʥʴ ɸ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ. ʄ.  

˙˒˟˛ˑ˕ ˜˛ˎˠˑ˛ˏ˕ ˴˚˟˒˘˒˗˟ˠˍ˘˩˚˕ˢ ˞˕˞˟˒˙ ˒˗˞˜˒˝˟˚˛˵ ˛ˣ˴˚˗˕ ˍː˝ˍ˝˚˕ˢ 
˜˝˛˒˗˟˴ˏ 95 
ɺʘʩʴʢʽʚʩʴʢʠʡ ɺ.ʆ., ɻʦʨʦʚʠʡ ʗ. ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ɺ.  

˴˚˟˒˘˒˗˟ˠˍ˘˩˚ˍ ˞˕˞˟˒˙ˍ ˞˟ˏ˛˝˒˚˚ˬ (4-,-˝˛˔˙˴˟˗˕ ˴˚˟˒˝ˡ˒˖˞˴ˏ ˏ˒ˎ-
˞˟˛˝˴˚˛˗ 97 
ɻʫʤʝʥʥʠʡ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ.  

SECTION 3. CYBER SECURITY FACILITIES ON HARDWARE AND SOFTWARE LEVELS 
Ⱦ ˞˒˗ˣ˴ˬ σȢ ˔ˍ˞˛ˎ˕ ˞˜˝˕ˬ˚˚ˬ ˗˴ˎ˒˝ˎ˒˔˜˒ˣ˴ ˚ˍ ˍ˜ˍ˝ˍ˟˚˛˙ˠ ˟ˍ 
˜˝˛ː˝ˍ˙˚˛˙ˠ ˝˴ˏ˚ˬˢ 99  

ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˙˒˟˛ˑ˴ˏ ˠ˜˝ˍˏ˘˴˚˚ˬ ˗˛˝˕˞˟ˠˏˍˤˍ˙˕ ˗˛˙˜ȭ˫˟˒˝˚˛˵ 
˞˕˞˟˒˙˕ ˜˴ˑ˜˝˕˰˙˟ˏˍ ˟ˍ ˵ˢ ˜˝˛ː˝ˍ˙˚ˍ ˝˒ˍ˘˴˔ˍˣ˴ˬ 99 
ɻʨʝʙʝʥʶʢ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ.  

˝˒˰˞˟˝ˍˣ˴ˬ ˞˕˞˟˒˙˚˕ˢ ˜˝˛ˣ˒˞˴ˏ ˏ ˴˚ˡ˛˝˙ˍˣ˴˖˚˴˖ ˞˕˞˟˒˙˴ ˠ˚˴ˏ˒˝˞˕˟˒˟ˠ 
˚ˍ ˛˞˚˛ˏ˴ ˣ˕ˡ˝˛ˏ˕ˢ ˞˘˴ˑ˴ˏ 102 
ʄʠʨʦʩʣʘʚ ʃʘʭʥʦ 

˝˛˔˝˛ˎ˗ˍ ˞˕˞˟˒˙ ˔ˍˢ˕˞˟ˠ ˏ˴ˑ $˛3-ˍ˟ˍ˗ 105 
ʐʚʝʥʴ ʖ. ɺ.,  ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʘʩʘʪʢʽʥ ɼ. ʖ.  

˝˛˔˝˛ˎ˗ˍ ˞˕˞˟˒˙˕ ˎˍ˘ˍ˚˞ˠˏˍ˚˚ˬ ˚ˍˏˍ˚˟ˍ˓˒˚˚ˬ ˑ˘ˬ ˝˛˔˜˛ˑ˴˘˒˚˕ˢ 
˛ˎˤ˕˞˘˒˚˩ ˔ ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ˙ ˗˛˚˟˒˖˚˒˝˕˔ˍˣ˴˵ 107 
ʉʘʚʯʫʢ ʖ.ɯ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ.  

˔ˍˢ˕˞˟ ˜˒˝˞˛˚ˍ˘˩˚˕ˢ ˡˍ˖˘˴ˏ ˏ˴ˑ ˜˛˟˒˚ˣ˴˖˚˛ ˔ˍː˝˛˔˘˕ˏ˕ˢ ˜˝˛ː˝ˍ˙ 109 
ɹʦʛʜʶʢ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ.  
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ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˔ˍˢ˕˦˒˚˛˵ ˴˚ˡ˛˝˙ˍˣ˴˖˚˛˵ ˞˕˞˟˒˙˕ ˔ ˒˘˒˙˒˚˟ˍ˙˕ 
˥˟ˠˤ˚˛ː˛ ˴˚˟˒˘˒˗˟ˠ ˚ˍ ˛˞˚˛ˏ˴ ˣ˕ˡ˝˛ˏ˕ˢ ˞˘˴ˑ˴ˏ 111 
ʄʘʢʘʻʚ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ.  

˝˛˔˝˛ˎ˗ˍ ˟ˍ ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˗˛˙˜ͻ˫˟˒˝˚˕ˢ ˞˕˞˟˒˙ ˑ˘ˬ ˎ˒˔˜˒ˤ˚˛ː˛ 
˜˒˚˟˒˞˟ˠ ˔ˍ ˑ˛˜˛˙˛ː˛˫ 2!30"%229 0) 113 
ʇʘʥʘʩʝʥʢʦ ʉ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ.  

˛ˣ˴˚˗ˍ ˝˕˔˕˗˴ˏ ˗˴ˎ˒˝ˎ˒˔˜˒˗˕ ˜˝˕ ˏ˴ˑ˞ˠ˟˚˛˞˟˴ ˡ˴˚ˍ˚˞˛ˏ˕ˢ ˑˍ˚˕ˢ ˜˝˛ 
ˏ˟˝ˍ˟˕ 117 
ɹʘʡʜʫʨ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ.  

ˍ˚ˍ˘˴˔ ˏ˝ˍ˔˘˕ˏ˛˞˟˒˖ ˏ ˗˛˙˜ͻ˫˟˒˝˚˕ˢ ˞˕˞˟˒˙ˍˢ ˔ˍ ˑ˛˜˛˙˛ː˛˫ ˝˴˥˒˚˩ 
˗˴ˎ˒˝ˎ˒˔˜˒˗˕ 119 
ʇʘʪʣʘʪʶʢ ɭ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ.  

ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˙˒˟˛ˑ˴ˏ ˛ˣ˴˚˫ˏˍ˚˚ˬ ˝˕˔˕˗˴ˏ ˴˚ˡ˛˝˙ˍˣ˴˖˚˛˵ ˎ˒˔˜˒˗˕ ˏ 
ˎ˒˔˜˝˛ˏ˛ˑ˛ˏ˕ˢ ˙˒˝˒˓ˍˢ ˜˴ˑ˜˝˕˰˙˞˟ˏ 121 
ɯʚʯʝʥʢʦ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ.  

˙˒˟˛ˑ˕ ˟ˍ ˙˛ˑ˒˘˴ ˛ˣ˴˚˗˕ ˒ˡ˒˗˟˕ˏ˚˛˞˟˴ ˔ˍˢ˛ˑ˴ˏ ˔ ˠ˜˝ˍˏ˘˴˚˚ˬ 
˗˴ˎ˒˝˝˕˔˕˗ˍ˙˕ ˏ ˴˚ˡ˛˝˙ˍˣ˴˖˚˛-˟˒˘˒˗˛˙ˠ˚˴˗ˍˣ˴˖˚˕ˢ ˞˕˞˟˒˙ˍˢ 123 
ʈʝʰʝʪʥʷʢ ʇ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʝʤʢʦ ɺ.ɺ.  

˝˛˔˝˛ˎ˗ˍ ˍ˘ː˛˝˕˟˙ˠ ˴˚˟˒˘˒˗˟ˠˍ˘˩˚˛˵ ˏ˘ˍ˞˚˛˞˟˴ ˑ˘ˬ ˴ː˝˛ˏ˕ˢ ˞˕˞˟˒˙ 125 
ʍʨʝʥʢʦʚ ʆ. ʂ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ. ɭ.  

ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ 3/03 ˟ˍ !'% ˑ˘ˬ ˔ˍˢ˕˞˟ˠ ˤˠ˟˘˕ˏ˛˵ ˴˚ˡ˛˝˙ˍˣ˴˵ ˟ˍ 
˥˕ˡ˝ˠˏˍ˚˚ˬ ˞˒˗˝˒˟˴ˏ 127 
ʂʣʠʤʝʥʢʦ ʆ.ɭ.  

ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˗˛˙˜ͻ˫˟˒˝˚˛˵ ˞˕˞˟˒˙˕ ˑ˘ˬ ˟˒˘˒˗˛˙ˠ˚˴˗ˍˣ˴˖˚˕ˢ 
˟˒ˢ˚˛˘˛ː˴˖ȟ ˝˒ˍ˘˴˔˛ˏˍ˚˛˵ ˚ˍ ˛˞˚˛ˏ˴ ˔ˍ˞˛ˎ˴ˏ #)3#/ 129 
ʐʚʝʜʦʚ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʘʛʫʥ ɸ.ɺ.  

˔ˍ˞˛ˎ˕ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ ˝˒˔˕˘˩˰˚˟˚˛˞˟˴ ˗˛˙˜ȭ˫˟˒˝˚˛˵ ˙˒˝˒˓˴ ˚ˍ 
˜˝˕˗˘ˍˑ˚˛˙ˠ ˝˴ˏ˚˴Ȣ 131 
ɼ.ʖ. ʃʫʢʘʰʝʥʢʦ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʆ. ɭ. ʂʦʚʘʣʝʥʢʦ 

SECTION 4 COMPUTER SYSTEMS: INTERNET OF THINGS, BUILT-IN SYSTEMS, 
!2#()4%#452% 0,!4&/2-3 Ⱦ ˞˒˗ˣ˴ˬ τȢ ˗˛˙˜ͻ˫˟˒˝˚˴ ˞˕˞˟˒˙˕ȡ ˴˚˟˒˝˚˒˟ 
˝˒ˤ˒˖ȟ ˏˎˠˑ˛ˏˍ˚˴ ˞˕˞˟˒˙˕ȟ ˍ˝ˢ˴˟˒˗˟ˠ˝˚˴ ˜˘ˍ˟ˡ˛˝˙˕ 133  

CONCEPTUAL MODEL FOR WEB 3.0 INFRASTRUCTURE IN DOMAIN-SPECIFIC 
SCENARIO PROCESSING 133 
Andrii Patsora, scientific supervisor Vadym Shkarupylo 

˙˛ˑ˒˘˴ ˟ˍ ˔ˍ˞˛ˎ˕ ˛˜˟˕˙˴˔ˍˣ˴˵ ˙˴˗˝˛˞˒˝ˏ˴˞˚˕ˢ ˍ˝ˢ˴˟˒˗˟ˠ˝ ˑ˘ˬ 
ˏ˕˞˛˗˛˚ˍˏˍ˚˟ˍ˓˒˚˕ˢ ˗˛˙˜ͻ˫˟˒˝˚˕ˢ ˞˕˞˟˒˙ 135 
ɿʘʭ ɺ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ.  

˜˝˛ˎ˘˒˙˕ ˎ˒˔˜˒˗˕ ˞˕˞˟˒˙ ˝˛˔ˠ˙˚˛ː˛ ˎˠˑ˕˚˗ˠ 137 
ʋʢʨʘʾʥʝʮʴ ɼ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ.  

 



8 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

˝˛˔˝˛ˎ˗ˍ ˗˛˙˜ͻ˫˟˒˝˚˛˵ ˞˕˞˟˒˙˕ ˠ˜˝ˍˏ˘˴˚˚ˬ ˴˚˓˒˚˒˝˚˕˙˕ 
˗˛˙ˠ˚˴˗ˍˣ˴ˬ˙˕ ˑ˘ˬ ˜˝˕ˏˍ˟˚˛ː˛ ˎˠˑ˕˚˗ˠ ˔ ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ˙ 
˴˚˟˒˘˒˗˟ˠˍ˘˩˚˕ˢ ˍ˘ː˛˝˕˟˙˴ˏȢ 139 
ʂʨʠʞʘʥʽʚʩʴʢʠʡ ʄ. ʉ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ.  

˞˕˞˟˒˙˕ ˴˚˟˒˝˚˒˟ ˝˒ˤ˒˖ ˝˛˔ˠ˙˚˛ː˛ ˎˠˑ˕˚˗ˠ ˑ˘ˬ ˜˴ˑˏ˕˦˒˚˚ˬ ˎ˒˔˜˒˗˕
 141 
ɻʘʨʙʘʨʝʥʢʦ ɹ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ.  

ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ ˙˒˟˛ˑ˴ˏ $!4! -).).' ˏ ˙˛˚˴˟˛˝˕˚ːˠ ˟ˍ ˍ˚ˍ˘˴˔ˠ 
˜˛˗ˍ˔˚˕˗˴ˏ ˡ˴˟˚˒˞-˜˛˙˴ˤ˚˕˗ˍ 143 
ɹʘʜʨʘʢ ʄ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɼʘʢʦʚ ʉ. ʖ.  

ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˗˛˙˜ͻ˫˟˒˝˚˛˵ ˞˕˞˟˒˙˕ ˠ˜˝ˍˏ˘˴˚˚ˬ ˎ˴˔˚˒˞-˜˝˛ˣ˒˞ˍ˙˕ ˚ˍ 
˛˞˚˛ˏ˴ ˴˚˞˟˝ˠ˙˒˚˟ˍ˝˴˫ 302).' 145 
ʊʢʘʯʝʥʢʦ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ.  

ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˟ˍ ˜˛˝˴ˏ˚ˬ˚˚ˬ ˜˝˛ː˝ˍ˙˚˛˵ ˟ˍ ˍ˜ˍ˝ˍ˟˚˛˵ ˞˗˘ˍˑ˛ˏ˕ˢ 
ˎ˒˔˜˴˘˛˟˚˛ː˛ ˘˴˟ˍ˘˩˚˛ː˛ ˍ˜ˍ˝ˍ˟ˠ 147 
ɺʝʨʥʠʛʦʨʘ ɺ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ.  

˝˛˔˝˛ˎ˗ˍ ˝˛˔ˠ˙˚˕ˢ ˙˴˞˩˗˕ˢ ˝˴˥˒˚˩ ˚ˍ ˛˞˚˛ˏ˴ )/4-˟˒ˢ˚˛˘˛ː˴˖ 149 
ɹʨʘʟʦʚʩʴʢʠʡ ɸ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ. ɼ.  

˝˛˔˝˛ˎ˗ˍ ˗˛˙˜ͻ˫˟˒˝˚˛˵ ˞˕˞˟˒˙˕ ˝˛˔˜˴˔˚ˍˏˍ˚˚ˬ ˛ˎ˘˕ˤˤˬ ˚ˍ ˛˞˚˛ˏ˴ 
˴˚˟˒˘˒˗˟ˠˍ˘˩˚˕ˢ ˍ˘ː˛˝˕˟˙˴ˏȡ ˙˛ˑ˒˘˩ 151 
ʏʝʨʥʶʢ ɸ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ. ɼ.  

˜˒˝˞˜˒˗˟˕ˏ˕ ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ ˥˟ˠˤ˚˛ː˛ ˴˚˟˒˘˒˗˟ˠ ˠ ˞˟ˏ˛˝˒˚˚˴ ˜˛˓˒˓˚˛˵ 
ˎ˒˔˜˒˗˕ 153 
ɸʪʨʦʱʝʥʢʦ ʂ.ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ.  

˞˟ˏ˛˝˒˚˚ˬ ˗˛˙˜ͻ˫˟˒˝˚˛-˴˚˟˒ː˝˛ˏˍ˚˛˵ ˞˕˞˟˒˙˕ ˗˒˝ˠˏˍ˚˚ˬ ˟˒˜˘˕ˣ˒˫ 
ˑ˘ˬ ˜˴ˑˏ˕˦˒˚˚ˬ ˒ˡ˒˗˟˕ˏ˚˛˞˟˴ ˏ˕˝˛˦ˠˏˍ˚˚ˬ ˝˛˞˘˕˚ 155 
ɼʦʚʛʦʧʦʣʠʡ ɺ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ.  

ˍ˚ˍ˘˴˔ ˛˚˘ˍ˖˚-˞˒˝ˏ˴˞ˠ ˠ˜˝ˍˏ˘˴˚˚ˬ ˍˏ˟˛˞ˍ˘˛˚˛˙ 157 
ʐʝʣʝʩʪ ʗ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʽʨʽʯʝʥʢʦ ɺ.ɺ.  

ˑ̨ ˞˘˴ˑ˓˒˚˚ˬ ˟ˍ ˏˑ˛˞˗˛˚ˍ˘˒˚˚ˬ ˝˛˔˜˛ˑ˴˘˒˚˛˵ ˞˕˞˟˒˙˕ ˴ː˝˛ˏ˛ː˛ 
˞˒˝ˏ˒˝ˍ 159 
ɺʦʣʦʰʠʥ ʄ.ɭ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʟʘʨʝʥʢʦ ɺ.ɸ.  

ˏ˜˘˕ˏ ˴˚˟˒˝˚˒˟ˠ ˝˒ˤ˒˖ ˚ˍ ˝˛˔ˏ˕˟˛˗ ˙˴˞˟ 161 
ʆʢʩʝʥʶʢ ʂ.ɯ.  

˟˒ˢ˚˛˘˛ː˴˵ ˙˛˚˴˟˛˝˕˚ːˠ ˮ˝ˠ˚˟˴ˏ ˑ˒ː˝ˍˑ˛ˏˍ˚˕ˢ ˠ˚ˍ˞˘˴ˑ˛˗ ˏ˴˖˞˩˗˛ˏ˕ˢ 
ˑ˴˖ 163 
ʎʠʛʘʥʦʚ ʆ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʣʙʦʪ ɯ.ʄ.  

 

 

 

 



9 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

SECTION 5. DATA SCIENCE: OLTP AND OLAP TECHNOLOGIES, MACHINE LEARNING, 
!24)&)#)!, ).4%,,)'%.#% -%4(/$3 Ⱦ ˞˒˗ˣ˴ˬ υȢ ˚ˍˠ˗ˍ ˜˝˛ ˑˍ˚˴ȡ ˟˒ˢ˚˛˘˛ː˴˵ 
/,40 ˴ /,!0ȟ ˙ˍ˥˕˚˚˒ ˚ˍˏˤˍ˚˚ˬȟ ˙˒˟˛ˑ˕ ˥˟ˠˤ˚˛ː˛ ˴˚˟˒˘˒˗˟ˠ 165  

˝˛˔˝˛ˎ˗ˍ ˗˛˙˜ ˫˟˒˝˚˛˵ ˞˕˞˟˒˙˕ ˝˛˔˜˴˔˚ˍˏˍ˚˚ˬ ˛ˎ˘˕ˤˤˬ ˘˫ˑ˒˖ ˏ 
˝˒ˍ˘˩˚˛˙ˠ ˤˍ˞˴ ˔ ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ˙ ˥˟ˠˤ˚˛ː˛ ˴˚˟˒˘˒˗˟ˠ 165 
ʉʘʣʴʥʠʢʘ ɼ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʦʣʦʰʠʥ ʉ.ʄ.  

˞˕˞˟˒˙ˍ ˙˛˚˴˟˛˝˕˚ːˠ ˜˛˗ˍ˔˚˕˗˴ˏ ˞˗˘ˍˑˠ ˝˴ˤ˗˛ˏ˛˵ ˏ˛ˑ˕ 167 
ʉʢʦʨʠʢ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ.  

˞˕˞˟˒˙ˍ ˜˴ˑ˟˝˕˙˗˕ ˜˝˕˖˚ˬ˟˟ˬ ˝˴˥˒˚˩ ˑ˘ˬ ˗˒˝˴ˏ˚˕ˣ˟ˏˍ ˜˘ˍ˟ˡ˛˝˙˛˫ ˔ 
˜˝˛ˑˍ˓ˠ ˗ˍˏ˕ 169 
ʄʘʤʦʥʪʦʚʘ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ.  

˜˝˛ː˝ˍ˙˚˒ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ ˒˗˞˜˒˝˟˚˛˵ ˞˕˞˟˒˙˕ ˎˠ˗˴˚ːˠ ˏ ˠ˗˝ˍ˵˚˴ 171 
ʅʘʫʤʦʚ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ.  

˴˚˟˒˘˒˗˟ˠˍ˘˩˚ˍ ˞˕˞˟˒˙ˍ ˛˜˟˕˙˴˔ˍˣ˴˵ ˴ː˝˛ˏ˛ː˛ ˜˝˛ˣ˒˞ˠ ˚ˍ ˜˘ˍ˟ˡ˛˝˙˴ 
UNITY 173 
ʇʨʝʚʦʨ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ.  

˴˚˟˒˘˒˗˟ˠˍ˘˩˚ˍ ˞˕˞˟˒˙ˍ ˞˕˙ˠ˘ˬˣ˴˵ ˙˴˗˝˛˞˗˛˜˴ˤ˚˕ˢ ˴˞˟˛˟ 175 
ɿʘʤʥʠʫʩ ɸ. ʆ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʄʽʣʦʚʽʜʦʚ ʖ. ʆ.  

˜˝˒˞˗˝˕˜˟˕ˏ˚ˍ ˍ˚ˍ˘˴˟˕˗ˍȡ ˝˒˗˛˙˒˚ˑˍˣ˴˖˚˴ ˞˕˞˟˒˙˕ ˑ˘ˬ ˠ˜˝ˍˏ˘˴˚˚ˬ 
˝˕˔˕˗ˍ˙˕ 177 
ɻʦʨʜʽʡ ʗ.ɺ.  

˴˚˟˒˘˒˗˟ˠˍ˘˩˚ˍ ˞˕˞˟˒˙ˍ ˙˛˚˴˟˛˝˕˚ːˠ ˒˗˛˘˛ː˴ˤ˚˕ˢ ˜˛˗ˍ˔˚˕˗˴ˏ ˜˛ˏ˴˟˝ˬ
 179 
ʄʦʩʢʘʣʝʥʢʦ ɼ. ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ.  
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ʉʚʽʪʣʘʢ ɸ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʽʢʦʣʘʻʥʢʦ ɼ.ɺ.  

 



11 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

˞˕˞˟˒˙ˍ ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˏ˜˘˕ˏˠ ˢˍ˝ˤˠˏˍ˚˚ˬ ˚ˍ ˜˞˕ˢ˛ˡ˴˔˕ˤ˚˕˖ ˞˟ˍ˚ ˴ 
˒˙˛ˣ˴˖˚˒ ˎ˘ˍː˛˜˛˘ˠˤˤˬ 226 
ʂʠʨʠʯʫʢ ɺ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ.  

˜˝˛ː˝ˍ˙˚˒ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ ˞˕˞˟˒˙˕ ˍ˚ˍ˘˴˔ˠ ˜˛˜ˠ˘ˬ˝˚˛˞˟˴ ˏ˴ˑ˒˛ ˏ 
˴˚˟˒˝˚˒˟˴ 228 
ʄʘʩʶʢ ɼ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ. ʆ.  
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ˑ˘ ˬˏ ˴ˑ˚˛ˏ˘˒˚˚ˬ ˜˛˥˗˛ˑ˓˒˚˕ˢ ˞Ⱦː ˔˒˙˒˘˩ ˔ ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ˙ ˙˒˟˛ˑ˴ˏ 
˙ˍ˥˕˚˚˛ː˛ ˚ˍˏˤˍ˚˚ˬ 243 
ʊʘʨʘʥʝʥʢʦ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆ.ɻ.  

˞˕˞˟˒˙ˍ ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˴ ˍ˚ˍ˘˴˔ˠ ˒˗˛˘˛ː˛-˒˗˛˚˛˙˴ˤ˚˛˵ ˑ˴ˬ˘˩˚˛˞˟˴ 
˜˴ˑ˜˝˕˰˙˞˟ˏˍ ˔ ˏ˕˗˛˝˕˞˟ˍ˚˚ˬ˙ ˴ː˝˛ˏ˛˵ ˞˕˙ˠ˘ˬˣ˴˵ 245 
ʄʝʜʚʝʜʻʚ ɸ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʘʡʛʘʥʛ ɻ. ʆ.  

˜˝˛ː˝ˍ˙˚˒ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ ˑ˘ˬ ˞˕˞˟˒˙˕ ˝˒˗˛˙˒˚ˑˍˣ˴˖ ˏ ˞˕˞˟˒˙˴ 
˝˛˔˜˛ˏ˞˫ˑ˓˒˚˚ˬ ˍˏ˟˛˝˞˩˗˕ˢ ˝˛˔˝˛ˎ˛˗ 248 
ʗʢʦʚʣʻʚ ʆ.ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ.  

˜˝˛ː˝ˍ˙˚˒ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ ˜˴ˑ˟˝˕˙˗˕ ˏ˴˝˟ˠˍ˘˩˚˛˵ ˟ˍ ˑ˛˜˛ˏ˚˒˚˛˵ 
˝˒ˍ˘˩˚˛˞˟˴ ˏ ˴ː˝˛ˏ˴˖ ˝˛˔˝˛ˎˣ˴ ˔ ˠ˝ˍˢˠˏˍ˚˚ˬ˙ ˍ˜ˍ˝ˍ˟˚˕ˢ ˛ˎ˙˒˓˒˚˩ 250 
ʉʘʚʯʫʢ ɯ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʚʽʥʠʢ ʄʽʣʦʚʽʜʦʚ ʖ.ʆ.  

!54(/23 Ⱦ ˍˏ˟˛˝˕ 252  
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SECTION 1. DIGITAL ECONOMY: TOOLS, MODELS AND METHODS / ʉɽʂʎɯʗ 

1. ʎʀʌʈʆɺɸ ɽʂʆʅʆʄɯʂɸ: ɯʅʉʊʈʋʄɽʅʊʀ, ʄʆɼɽʃɯ ʊɸ ʄɽʊʆɼʀ 

 
 

ʋɼʂ 004.75 
ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ʈʆɿʈʆɹʂɸ ʂʈʀʇʊʆɺɸʃʖʊʅʆɻʆ ʊɽʈʄɯʅɸʃʋ 

ɼʃʗ ʄɸʉʆɺʀʍ ʇʃɸʊɽɾɯɺ 

ɻʨʫʰʘ ɺ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʣʙʦʪ ɯ. ʄ. 

 
ʉʫʯʘʩʥʠʡ ʣʘʥʜʰʘʬʪ ʬʽʥʘʥʩʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʨʽʤʢʦ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʨʦʟʚʠʪʢʫ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʶʯʦʾ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʨʠʥʢʽʚ. ʎʝ 
ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʥʦʚʘʮʽʡ ʫ ʩʬʝʨʽ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ʪʘ ʬʽʥʘʥʩʦʚʠʭ 

ʩʝʨʚʽʩʽʚ. ʈʦʟʨʦʙʢʘ ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʪʝʨʤʽʥʘʣʫ ʜʣʷ ʤʘʩʦʚʠʭ ʧʣʘʪʝʞʽʚ ʚʠʩʪʫʧʘʻ 
ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ, ʟʜʘʪʥʠʤ ʟʜʽʡʩʥʠʪʠ ʧʘʨʘʜʠʛʤʘʣʴʥʠʡ ʟʩʫʚ 
ʫ ʤʝʪʦʜʦʣʦʛʽʾ ʬʽʥʘʥʩʦʚʠʭ ʪʨʘʥʟʘʢʮʽʡ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʤ, 
ʙʝʟʧʝʯʥʠʤ ʪʘ ʟʨʫʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ. 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʪʨʘʥʟʘʢʮʽʡ ʻ ʢʨʠʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʨʦʟʨʦʙʮʽ 
ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʪʝʨʤʽʥʘʣʫ, ʦʩʢʽʣʴʢʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʨʦʙʢʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 
ʪʨʘʥʟʘʢʮʽʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɹʣʦʢʯʝʡʥ-ʤʝʨʝʞʽ ʧʝʨʰʦʛʦ ʨʽʚʥʷ, ʪʘʢʽ ʷʢ Bitcoin ʪʘ Ethereum, 
ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʨʦʤʽʩ ʤʽʞ 

ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʻʶ, ʙʝʟʧʝʢʦʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ 
ʟʥʠʞʝʥʥʷ ʟʘʪʨʠʤʦʢ ʫ ʤʝʨʝʞʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʨʽʰʝʥʥʷ ʜʨʫʛʦʛʦ ʨʽʚʥʷ (Layer 2 solutions), 
ʪʘʢ̔ ʷʢ Lightning Network ʪʘ Plasma. 

ɹʝʟʧʝʢʘ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʪʘʢʦʞ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ, ʦʩʢʽʣʴʢʠ ʥʝʟʚʦʨʦʪʥʽʩʪʴ 

ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʪʨʘʥʟʘʢʮʽʡ ʧʽʜʚʠʱʫʻ ʚʠʤʦʛʠ ʜʦ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʧʝʨʝʜʦʚʠʭ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʦʪʦʢʦʣʠ ʥʫʣʴʦʚʦʛʦ ʨʦʟʛʦʣʦʰʝʥʥʷ (Zero-
Knowledge Proofs) ʪʘ ʤʫʣʴʪʠʧʽʜʧʠʩ (Multisignature), ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ 
ʢʽʙʝʨʘʪʘʢ ʪʘ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ[1]. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʥʝʦʙʭʽʜʥʘ 
ʨʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʽʚ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ. ʇʨʦʪʦʢʦʣʠ, ʪʘʢʽ ʷʢ ɯʥʪʝʨʣʝʜʞʝʨ (Interledger 
Protocol), ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʪʨʘʥʟʘʢʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʧʣʘʪʽʞʥʠʤʠ ʤʝʨʝʞʘʤʠ ʪʘ 
ʩʧʨʠʷʶʪʴ ʽʥʪʝʛʨʘʮʽʾ ʢʨʠʧʪʦʚʘʣʶʪ ʫ ʛʣʦʙʘʣʴʥʫ ʬʽʥʘʥʩʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ʖʨʠʜʠʯʥʽ ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʚʠʤʦʛʠ ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ. ɼʦʪʨʠʤʘʥʥʷ 
ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʣʦʢʘʣʴʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʚʠʤʦʛʠ ʱʦʜʦ 
ʧʨʦʪʠʜʽʾ ʚʽʜʤʠʚʘʥʥʶ ʢʦʰʪʽʚ (AML) ʪʘ ʧʨʦʮʝʜʫʨʠ ñɿʥʘʡ ʩʚʦʛʦ ʢʣʽʻʥʪʘò (KYC), ʻ 
ʦʙʦʚôʷʟʢʦʚʠʤ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʄʽʞʥʘʨʦʜʥʦʾ ʛʨʫʧʠ ʟ ʧʨʦʪʠʜʽʾ 

ʚʽʜʤʠʚʘʥʥʶ ʙʨʫʜʥʠʭ ʛʨʦʰʝʡ (FATF) ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ɿʘʛʘʣʴʥʦʤʫ ʨʝʛʣʘʤʝʥʪʫ ʧʨʦ ʟʘʭʠʩʪ 
ʜʘʥʠʭ (GDPR) ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʪʝʨʤʽʥʘʣʽʚ ʜʣʷ ʤʘʩʦʚʠʭ ʧʣʘʪʝʞʽʚ ʤʦʞʝ ʩʪʘʪʠ 
ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʧʝʨʝʭʦʜʫ ʜʦ ñɯʥʪʝʨʥʝʪʫ ʮʽʥʥʦʩʪʝʡò (Internet of Value), ʜʝ ʦʙʤʽʥ ʘʢʪʠʚʘʤʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ ʩʘʤʦ ʣʝʛʢʦ, ʷʢ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ, ʟʥʠʞʫʶʯʠ ʪʨʘʥʟʘʢʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʫʩʫʚʘʶʯʠ 
ʧʦʩʝʨʝʜʥʠʢʽʚ. ɼʣʷ ʩʧʦʞʠʚʘʯʽʚ ʮʝ ʦʟʥʘʯʘʻ ʧʽʜʚʠʱʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʽʥʢʣʶʟʽʾ ʪʘ ʜʦʩʪʫʧ ʜʦ 
ʛʣʦʙʘʣʴʥʠʭ ʨʠʥʢʽʚ ʙʝʟ ʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ ʚʘʣʶʪʥʠʭ ʦʙʤʝʞʝʥʴ. 

ʋ ʨʝʛʽʦʥʘʭ ʟ ʥʝʩʪʘʙʽʣʴʥʦʶ ʝʢʦʥʦʤʽʢʦʶ ʘʙʦ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʙʘʥʢʽʚʩʴʢʠʭ 
ʧʦʩʣʫʛ ʢʨʠʧʪʦʚʘʣʶʪʥʽ ʪʝʨʤʽʥʘʣʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʬʽʥʘʥʩʦʚʽ ʨʽʰʝʥʥʷ. 
ʇʦʥʘʜ 1,7 ʤʽʣʴʷʨʜʘ ʣʶʜʝʡ ʫ ʩʚʽʪʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟʦʚʠʭ ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ, ʽ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʠʨʽʰʝʥʥʶ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʪʝʨʤʽʥʘʣʫ ʜʣʷ ʤʘʩʦʚʠʭ ʧʣʘʪʝʞʽʚ ʻ 
ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʻʜʥʫʻ ʘʩʧʝʢʪʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ, ʝʢʦʥʦʤʽʢʠ, 
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ʢʨʠʧʪʦʛʨʘʬʽʾ ʪʘ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʇʦʜʦʣʘʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʽʯʥʠʭ ʪʘ ʨʝʛʫʣʷʪʦʨʥʠʭ 
ʚʠʢʣʠʢʽʚ ʚʠʤʘʛʘʻ ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʥʘʫʢʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ, ʙʽʟʥʝʩʦʤ ʪʘ ʜʝʨʞʘʚʥʠʤʠ 
ʦʨʛʘʥʘʤʠ. ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʪʝʨʤʽʥʘʣʫ ʩʧʨʠʷʪʠʤʝ ʽʥʪʝʛʨʘʮʽʾ ʢʨʠʧʪʦʚʘʣʶʪ ʫ 
ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʥʘʥʩʦʚʠʭ ʦʧʝʨʘʮʽʡ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Swan M. Blockchain: Blueprint for a New Economy / M. Swan. ï OôReilly Media, 
2015. ï 94 ʩ. 
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ʋɼʂ 004:331.101.262(477) 
ʉʋʊʅɯʉʊʔ ʊɸ ʉʊʈʋʂʊʋʈɸ ʈʀʅʂʋ ʊʈʋɼʆɺʀʍ ʈɽʉʋʈʉɯɺ ʋʂʈɸɰʅʀ 

ʂʦʨʥʻʚ ɺ.ʄ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʨʘʚʯʝʥʢʦ ɺ.ʄ. 

 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʤʦʜʝʣʶʚʘʥʥʽ ʨʠʥʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ 
ʋʢʨʘʾʥʠ, ʱʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʟʦʢʨʝʤʘ, ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʟʤʽʥʘʤʠ, 
ʝʢʦʥʦʤʽʯʥʦʶ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʪʘ ʚʧʣʠʚʦʤ ʛʣʦʙʘʣʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʠʥʦʢ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ï ʮʝ ʩʠʩʪʝʤʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʨʦʙʦʪʦʜʘʚʮʷʤʠ ʪʘ ʥʘʡʤʘʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ ʚ ʧʨʦʮʝʩʽ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ 
ʨʦʙʦʯʦʾ ʩʠʣʠ. ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʨʠʥʢʫ: ʧʦʧʠʪ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ, ʧʨʦʧʦʟʠʮʽʷ ʨʦʙʦʯʦʾ ʩʠʣʠ, 
ʮʽʥʘ ʧʨʘʮʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʽʥʩʪʠʪʫʪʠ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʮʽ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ [1] (ʈʠʩ.1). 

  
ʈʠʩ.1. ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʨʠʥʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ 

 
ɽʢʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʨʠʥʢʫ ʧʨʘʮʽ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʧʝʨʚʠʥʥʠʡ ʩʝʢʪʦʨ (ʩʽʣʴʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʚʠʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ), ʚʪʦʨʠʥʥʠʡ ʩʝʢʪʦʨ (ʧʨʦʤʠʩʣʦʚʽʩʪʴ, 
ʙʫʜʽʚʥʠʮʪʚʦ) ʪʘ ʪʨʝʪʠʥʥʠʡ ʩʝʢʪʦʨ (ʩʬʝʨʘ ʧʦʩʣʫʛ). 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʪʝʥʜʝʥʮʽʡ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚʢʣʶʯʘʶʪʴ ʝʢʦʥʦʤʝʪʨʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ 

ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʩʪʦʭʘʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʪʘ ʜʠʥʘʤʽʯʥʽ ʩʠʩʪʝʤʠ ʜʣʷ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʟʤʽʥ. 

ɽʢʦʥʦʤʝʪʨʠʯʥʽ ʤʦʜʝʣʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 
ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʨʠʥʦʢ ʧʨʘʮʽ, ʩʪʦʭʘʩʪʠʯʥʽ ï ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫ 

ʩʠʪʫʘʮʽʷʭ ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʘ ʜʠʥʘʤʽʯʥʽ ʩʠʩʪʝʤʠ ï ʜʣʷ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ 
ʥʝʣʽʥʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [2,3]. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʘʪʠ ʤʘʡʙʫʪʥʽ ʟʤʽʥʠ 
ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʨʦʙʦʯʦʾ ʩʠʣʠ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʢʣʶʯʘʶʪʴ 

ʝʢʩʪʨʘʧʦʣʷʮʽʡʥʽ ʧʽʜʭʦʜʠ, ʝʢʩʧʝʨʪʥʽ ʦʮʽʥʢʠ ʪʘ ʩʠʩʪʝʤʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ 
ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʨʦʟʚʠʪʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʜʝʨʞʘʚʥʦʾ 
ʧʦʣʽʪʠʢʠ ʚ ʛʘʣʫʟʽ ʟʘʡʥʷʪʦʩʪʽ [1]. 
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ʊʘʙʣʠʮʷ 1 
ʇʦʢʘʟʥʠʢʠ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʟʤʽʥ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ ʚ ʋʢʨʘʾʥʽ 

(2018-2023) 

ʈʽʢ ʇʨʘʮʝʟʜʘʪʥʝ 
ʥʘʩʝʣʝʥʥʷ (ʤʣʥ) 

ʏʘʩʪʢʘ 
ʥʘʩʝʣʝʥʥʷ 

ʩʪʘʨʰʝ 60 ʨʦʢʽʚ 

(%) 

ɾʽʥʢʠ ʫ 
ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʚʽʮʽ 

(%) 

ʏʘʩʪʢʘ ʝʤʽʛʨʘʥʪʽʚ 
ʩʝʨʝʜ ʤʦʣʦʜʽ ʜʦ 35 

ʨʦʢʽʚ (%) 

2018 18.7 22.1 52.3 12.5 
2019 18.5 22.8 52.2 13.0 

2020 18.2 23.5 52.1 14.2 

2021 17.8 24.0 51.9 15.3 

2022 16.5 24.6 51.5 18.7 

2023 15.3 25.1 51.3 21.0 

ɼʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʘʛʘʣʴʥʝ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ 
ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʚʠʢʣʠʢʠ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʾ 
ʩʪʘʙʽʣʴʥʦʩʪʽ. ɿʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʤʦʣʦʜʽ, ʷʢʘ ʚʠʾʞʜʞʘʻ ʟʘ ʢʦʨʜʦʥ, ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʝʨʞʘʚʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ 
ɼʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʚ ʋʢʨʘʾʥʽ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʚʠʟʥʘʯʘʶʯʠ ʷʢ ʢʽʣʴʢʽʩʥʽ, ʪʘʢ ʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʉʪʘʨʽʥʥʷ 
ʥʘʩʝʣʝʥʥʷ, ʛʝʥʜʝʨʥʽ ʜʠʩʧʨʦʧʦʨʮʽʾ ʪʘ ʚʽʜʪʽʢ ʤʦʣʦʜʠʭ ʬʘʭʽʚʮʽʚ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʚʠʢʣʠʢʠ 

ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʘʢʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ 
ʜʝʨʞʘʚʥʦʾ ʩʪʨʘʪʝʛʽʾ [3]. 

ɸʥʘʣʽʟ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 
ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʝʪʨʠʯʥʠʭ 

ʽ ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʫʨʷʜʘʤ ʽ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 
ʨʽʰʝʥʥʷ ʱʦʜʦ ʟʘʡʥʷʪʦʩʪʽ, ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʩʫʪʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ ʨʠʥʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ 
ʥʘʷʚʥʽʩʪʴ ʨʷʜʫ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʡ ʦʜʥʠʤ ʟ ʜʽʻʚʠʭ ʥʘʧʨʷʤʽʚ ʾʭ 

ʚʠʨʽʰʝʥʥʷ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, 
ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʦʢʘʟʘʣʠ ʱʦ ʋʢʨʘʾʥʘ ʧʝʨʝʙʫʚʘʻ ʥʘ ʰʣʷʭʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, 
ʭʦʯʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʙʝʟʨʦʙʽʪʪʷ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʠʟʢʫ 
ʩʠʩʪʝʤʥʠʭ ʧʨʦʙʣʝʤ. ɿʦʢʨʝʤʘ, ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʘʢʪʠʚʥʘ 

ʧʽʜʪʨʠʤʢʘ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʦʜʘʣʴʰʦʤʫ ʧʦʣʽʧʰʝʥʥʶ 
ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʛʥʦʟʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ, ʷʢʘ ʙʫʜʝ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 
ʪʘ ʧʽʜʪʨʠʤʢʫ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ [4]. 
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ʋɼʂ 33.021:620.9(477) 
ʉʋʊʅɯʉʊʔ ʊɸ ʉʊʈʋʂʊʋʈɸ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ɹɸʃɸʅʉʋ ʋʂʈɸɰʅʀ 

ɺʘʚʨʽʥʯʫʢ ʂ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʨʘʚʯʝʥʢʦ ɺ.ʄ. 

 

ʉʫʪʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ï ʮʝ ʩʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʨʘʾʥʠ ʝʥʝʨʛʽʻʶ ʪʘ ʚʠʷʚʣʷʪʠ 
ʧʨʦʙʣʝʤʠ ʚ ʾʾ ʧʦʩʪʘʯʘʥʥʽ. ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʙʘʣʘʥʩʫ ï ʚʠʨʦʙʥʠʮʪʚʦ, ʽʤʧʦʨʪ, ʝʢʩʧʦʨʪ ʪʘ 
ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ[1]. 

 
¶ ʇʝʨʚʠʥʥʽ (ʚʫʛʽʣʣʷ, ʥʘʬʪʘ, ʛʘʟ) ʪʘ ʚʪʦʨʠʥʥʽ (ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʪʝʧʣʦ). 

 
¶ ɺʽʜʥʦʚʣʶʚʘʥʽ (ʩʦʥʷʯʥʘ, ʚʽʪʨʦʚʘ) ʪʘ ʥʝʚʽʜʥʦʚʣʶʚʘʥʽ (ʚʫʛʽʣʣʷ, ʥʘʬʪʘ). 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʘʣʘʥʩʫ ʧʽʜʪʨʠʤʫʻ ʝʥʝʨʛʝʪʠʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʨʘʾʥʠ, ʜʦʧʦʤʘʛʘʶʯʠ 
ʫʨʷʜʘʤ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤ ʢʦʤʧʘʥʽʷʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʩʪʘʯʘʥʥʷ[2]. ɺʠʢʣʠʢʠ ʜʣʷ ʋʢʨʘʾʥʠ ʥʘ ʜʘʥʠʡ 
ʤʦʤʝʥʪ ʮʝ:  

1. ɺʠʩʦʢʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦ ʛʘʟʫ. 
2. ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʧʦʪʨʝʙʫʻ 

ʤʦʜʝʨʥʽʟʘʮʽʾ. 
ɽʢʦʥʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʝʥʝʨʛʦʩʠʩʪʝʤʫ ʢʨʘʾʥʠ. ʎʝ 
ʚʢʣʶʯʘʻ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʧʘʥʝʣʴʥʽ ʤʦʜʝʣʽ. ɽʢʦʥʦʤʝʪʨʠʯʥʠʡ 

ʘʥʘʣʽʟ ʚʢʣʶʯʘʻ ʪʨʠ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ: ʝʢʦʥʦʤʽʯʥʫ ʪʝʦʨʽʶ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 
ʩʪʘʪʠʩʪʠʯʥʫ ʧʝʨʝʚʽʨʢʫ. ɽʢʦʥʦʤʽʯʥʘ ʪʝʦʨʽʷ ʟʘʜʘʻ ʦʩʥʦʚʥʽ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ 
ʟʤʽʥʥʠʤʠ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʙʫʜʫʶʪʴʩʷ ʤʦʜʝʣʽ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 
ʚʠʨʘʟʠʪʠ ʮʽ ʛʽʧʦʪʝʟʠ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʤʽʥʥʠʤʠ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʪʦʯʥʽʩʪʴ ʽ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʠʭ ʤʦʜʝʣʝʡ 

ɺʪʦʨʠʥʥʽ ʨʝʩʫʨʩʠ

ʝʣʝʢʪʨʦʝʥʝʨʛʽʪ̫ʝʧʣʦ ʙʽʦʛʘʟ 
ʩʪʠʩʥʝʥʠʡ 
ʧʨʠʨʦʜʥʠʡ ʛʘʟ

ʇʝʨʚʠʥʥʽ ʨʝʩʫʨʩʠ

ʚʫʛʽʣʣʷʥʘʬʪʘ
ʧʨʠʨʦʜʥʠʡ 
ʛʘʟ

ʫʨʘʥ ʪʦʨʬ ʟʘʣʽʟʥʘ ʨʫʜʘ
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ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ[3]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʥʦʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʢʦʨʦʪʢʦ- ʪʘ 
ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ ʚ ʝʥʝʨʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʨʘʾʥʽ ʧʣʘʥʫʚʘʪʠ 
ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʝʬʝʢʪʠʚʥʽʰʝ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʙʣʝʤʠ ʟ ʜʦʩʪʫʧʥʽʩʪʶ ʜʘʥʠʭ ʪʘ 
ʦʙʤʝʞʝʥʽʩʪʶ ʤʝʪʦʜʽʚ, ʩʫʯʘʩʥʽ ʝʢʦʥʦʤʝʪʨʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʥʦʚʠʤ ʪʝʭʥʦʣʦʛʽʷʤ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 
ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ. ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚ 
ʝʥʝʨʛʝʪʠʮʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʦʚʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ ʽ ʨʠʟʠʢʽʚ. ʅʦʚʽʪʥʽ ʤʝʪʦʜʠ ʚʢʣʶʯʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ 
ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ. 

ʆʪʞʝ, ʤʝʪʦʜʠ ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 
ʚʠʚʯʝʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʘʢ, ʨʦʙʦʪʘ ʟ ʥʝʩʪʘʙʽʣʴʥʠʤʠ 

ʜʘʥʠʤʠ ʪʘ ʨʠʟʠʢʘʤʠ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʩʪʦʭʘʩʪʠʯʥʽ 
ʤʦʜʝʣʽ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ. ʆʙʤʝʞʝʥʥʷ ʝʢʦʥʦʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʚ'ʷʟʘʥʽ ʟ ʾʭʥʴʦʶ 
ʟʜʘʪʥʽʩʪʶ ʚʨʘʭʦʚʫʚʘʪʠ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʪʘ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʘʣʝ ʥʦʚʽʪʥʽ ʧʽʜʭʦʜʠ ʡ 
ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ 

ʧʨʦʛʥʦʟʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʩʝʢʪʦʨʽ[4]. 
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ʎʀʌʈʆɺɯɿɸʎɯʗ ɸɻʈɸʈʅʆɰ ʉʌɽʈʀ ɺ ʋʂʈɸɰʅɯ 

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

ʎʠʬʨʦʚʽʟʘʮʽʷ ʩʪʘʣʘ ʛʦʣʦʚʥʠʤ ʪʨʝʥʜʦʤ ʙʘʛʘʪʴʦʭ ʩʬʝʨ ʝʢʦʥʦʤʽʢʠ ʪʘ ʞʠʪʪʷ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʊʘʢ, ʮʠʬʨʦʚʽʟʘʮʽʷ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʪʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʘʛ ʧʦʨʽʚʥʷʥʦ ʟ 
ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ ʮʠʬʨʦʚʽʟʘʮʽʷ ï ʮʝ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʘʨʥʦʾ ʩʬʝʨʠ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ. ɼʦ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ ʻ: 
1. ʉʠʩʪʝʤʘ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʥʩʦʨʽʚ, ʜʨʦʥʽʚ ʪʘ ʽʥʰʠʭ 
ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʩʪʘʥʫ ˇʨʫʥʪʫ, ʧʦʢʘʟʥʠʢʽʚ 
ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʘʤʠ. 

2. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 
ʚʦʣʦʛʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ ˇʨʫʥʪʫ, ʩʪʘʥ ʪʚʘʨʠʥ ʪʘ ʨʦʩʣʠʥ, ʢʦʥʪʨʦʣʴ ʟʘ 
ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɼʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

3. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ï ʘʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ, ʘ 
ʪʘʢʦʞ ʟ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʜʞʝʨʝʣ. ɼʘʥʽ ʘʣʛʦʨʠʪʤʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ 
ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ, ʚʠʷʚʣʷʪʠ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʙʘʛʘʪʦ 
ʽʥʰʠʭ ʟʘʚʜʘʥʴ. 

4. ɼʨʦʥʠ ï ʜʨʦʥʠ ʘʙʦ ʞ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʙʦʨʫ 
ʜʘʥʠʭ, ʷʢʽ ʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʧʦʩʽʚʽʚ, 
ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ. ʊʘʢʦʞ ʜʨʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʥʝʩʝʥʥʷ 
ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ ʋʢʨʘʾʥʽ. 
5. ʈʦʙʦʪʦʪʝʭʥʽʢʘ ï ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ 
ʨʘʥʽʰʝ ʚʠʢʦʥʫʚʘʣʠʩʷ ʚʨʫʯʥʫ. ʊʘʢ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʟʙʠʨʘʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʬʨʫʢʪʽʚ 
ʪʘ ʦʚʦʯʽʚ, ʜʦʾʥʥʷ ʢʦʨʽʚ, ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. 

6. ʎʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ - ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʟʚ'ʷʟʫʶʪʴ ʧʽʜʧʨʠʻʤʮʽʚ ʟ ʧʦʢʫʧʮʷʤʠ, 
ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ, ʜʝʨʞʘʚʦʶ ʘʙʦ ʞ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʘʛʨʦʩʝʢʪʦʨʫ. 
ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʨʘʮʽ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʮʝʩʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʯʝʨʝʟ ʥʘʜʘʥʥʷ ʙʽʣʴʰʦʾ 
ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʥʠʭ ʜʘʥʠʭ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʪʘ 
ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʢʨʘʾʥʩʴʢʽ ʘʛʨʘʨʽʾ ʻ ʙʝʟʧʽʣʦʪʥʽ 

ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʘʙʦ ʞ ʜʨʦʥʠ. ʊʘʢ ʧʣʦʱʘ ʧʦʩʽʚʥʠʭ ʟʝʤʝʣʴ ʦʙʨʦʙʣʝʥʠʭ ʜʨʦʥʘʤʠ ʥʘ 2021 
ʨʽʢ ʩʢʣʘʜʘʣʘ 1,0 ʤʣʥ ʛʘ, ʘ ʚʞʝ ʥʘ 2022 ʨʽʢ ʚʦʥʘ ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 1,2 ʤʣʥ ʛʘ, ʱʦ ʥʘ 20% 
ʙʽʣʴʰʝ ʥʽʞ ʚ 2021 ʨʦʮʽ, ʧʦʧʨʠ ʧʦʯʘʪʦʢ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ, ʚ 2023 ʨʦʮʽ ʧʣʦʱʘ 
ʦʙʨʦʙʣʝʥʦʾ ʟʝʤʣʽ ʚʩʝ ʪʘʢʠ ʩʢʦʨʦʪʠʣʘʩʴ ʜʦ 0,9 ʤʣʥ ʛʘ. ɿʘ ʧʝʨʽʦʜ ʟ 2021 ʨʦʢʫ ʧʦ 2023 ʨʽʢ ʟ 

ʜʦʧʦʤʦʛʦʶ ʜʨʦʥʽʚ ʚʜʘʣʦʩʷ ʩʢʦʨʦʪʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʘ ʥʘ 17,04 ʤʣʥ ʣ, ʩʢʦʨʦʪʠʪʠ 
ʚʠʢʠʜʠ ʚʫʛʣʝʮʶ ʥʘ 43,4 ʪʠʩ. ʪ, ʟʙʽʣʴʰʠʪʠ ʚʨʦʞʘʡ ʥʘ 486,7 ʪʠʩ. ʪ, ʟʝʢʦʥʦʤʠʪʠ ʚʦʜʠ ʜʦ 620 
ʪʠʩ. ʪ. 

ʊʘʢʦʞ ʚʩʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʯʘʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʣʫʛʠ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʘʥʽʾ çɸʛʨʽʩʪʘʪʽʩè, ʥʘ 2022 ʨʽʢ 
60% ʦʧʠʪʘʥʠʭ ʘʛʨʘʨʽʾʚ ʤʘʶʪʴ ʫ ʨʦʙʦʪʽ ʪʝʭʥʽʢʫ, ʷʢʫ ʦʩʥʘʱʝʥʦ ʩʫʯʘʩʥʠʤʠ ʧʨʠʣʘʜʘʤʠ, 37% 
ʦʧʪʠʤʽʟʦʚʫʶʪʴ ʤʘʨʰʨʫʪʠ ʪʝʭʥʽʢʠ ʽ ʚʽʜʩʪʝʞʫʶʪʴ ʾʾ ʨʦʙʦʪʫ. 26% ʬʝʨʤʝʨʽʚ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʛʦʜʠ. 29% ʘʛʨʘʨʽʾʚ ʧʨʦʚʦʜʷʪʴ ʘʛʨʦʭʽʤʽʯʥʠʡ 

ʘʥʘʣʽʟ ˇʨʫʥʪʫ [2]. ɺʝʣʠʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʩʣʫʛʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʻ 
Smart Farming ʪʘ AgriLab. ʂʦʤʧʘʥʽʻʶ Smart Farming ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʻʢʪʽʚ ʪʦʯʥʦʛʦ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʜʣʷ ʧʦʥʘʜ 200 ʢʣʽʻʥʪʽʚ ʥʘ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʚ 650 000 ʛʝʢʪʘʨʽʚ. ʊʘʢʦʞ ʙʫʣʦ 
ʦʮʠʬʨʦʚʘʥʦ ʙʽʣʴʰʝ 7 000 000 ʛʝʢʪʘʨʽʚ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. AgriLab ʙʫʣʦ 
ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 39 000 ʧʦʣʽʚ, ʦʙʩʪʝʞʝʥʦ 2 100 000 ʛʝʢʪʘʨʽʚ ʟʝʤʣʽ ʜʣʷ ʙʣʠʟʴʢʦ 700 ʢʣʽʻʥʪʽʚ. 

ʇʨʦ ʧʦʟʠʪʠʚʥʽ ʟʨʫʰʝʥʥʷ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʽʷʣʴʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚ ʩʚʽʜʯʠʪʴ ʟʨʦʩʪʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʽ 
ʟʨʦʩʣʠ ʟ ʚ 2019 ʨʦʮʽ 16 567 ʪʠʩ. ʛʨʥ ʜʦ 29 586 ʪʠʩ. ʛʨʥ ʚ 2023 ʨʦʮʽ [3]. ʎʝ ʢʘʞʝ ʧʨʦ ʰʠʨʰʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʽʷʣʴʥʦʩʪʽ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʊʘʙʣʠʮʷ 1.  

ɯʥʚʝʩʪʠʮʽʾ ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʘʟʠ ʜʘʥʠʭ, ʪʠʩ. ʛʨʥ 

ʈʽʢ 

ɯʥʚʝʩʪʠʮʽʾ ʚ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʘʟʠ ʜʘʥʠʭ, ʪʠʩ. 

ʛʨʥ 

2019 16567 

2020 16595 

2021 38576 

2022 22786 

2023 29586 

 
ʑʦʜʦ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʚ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʦ ʟ 2014 ʨʦʢʫ ʧʦ 2017 ʨʽʢ 

ʚʽʜʙʫʚʘʣʦʩʷ ʾʭ ʟʨʦʩʪʘʥʥʷ ʟ 15 143 064 ʪʠʩ. ʛʨʥ ʜʦ 26 947 042 ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ ʧʦʟʠʪʠʚʥʽ 

ʪʝʥʜʝʥʮʽʾ ʧʦ ʦʥʦʚʣʝʥʥʶ ʽʩʥʫʶʯʠʭ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ. ɺ 2021 
ʨʦʮʽ ʽʥʚʝʩʪʠʮʽʾ ʟʥʦʚʫ ʟʨʦʩʣʠ ʜʦ 21 495 006 ʪʠʩ. ʛʨʥ. ɺ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʾʭ 
ʟʥʠʞʝʥʥʷ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʜʦ 13 048 432 ʪʠʩ. ʛʨʥ. 

 
ʈʠʩ. 1 ʂʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʨʠʙʥʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʠʩ. ʛʨʥ 
 

ʊʘʢʦʞ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʩʚʽʜʯʠʪʴ ʽ ʛʨʘʬʽʢ ʟ ʨʦʟʧʦʜʽʣʫ ʨʦʢʽʚ ʟ 2010 ʧʦ 2023 
ʟʘ ʢʣʘʩʪʝʨʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ 
[1]. ʊʘʢ, ʨʦʢʘʤʠ ʟ ʥʘʡʙʽʣʴʰʠʤ ʨʦʟʤʽʨʦʤ ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʩʪʘʣʠ 2016, 2017 ʪʘ 2018 
ʨʦʢʠ. ɺʦʥʠ ʚʚʽʡʰʣʠ ʜʦ ʜʨʫʛʦʛʦ ʢʣʘʩʪʝʨʫ. ʇʨʠ ʮʴʦʤʫ ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʚ ʮʠʭ ʨʦʢʘʭ 

ʙʫʣʠ ʥʝ ʥʘʡʙʽʣʴʰʠʤʠ. ɺʠʩʦʢʠʤʠ ʢʘʧʽʪʘʣʴʥʠʤʠ ʽʥʚʝʩʪʠʮʽʷʤʠ ʪʘ ʥʘʡʙʽʣʴʰʠʤʠ ʚʠʪʨʘʪʘʤʠ 
ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʨʝʪʽʡ ʢʣʘʩʪʝʨ, ʜʦ ʥʴʦʛʦ ʚʭʦʜʷʪʴ 2019, 2020 ʪʘ 2021 
ʨʦʢʠ. ʅʘʡʤʝʥʰʽ ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʪʘ ʦʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ ʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʧʝʨʰʦʛʦ 
ʢʣʘʩʪʝʨʫ. ɼʦ ʥʴʦʛʦ ʚʭʦʜʠʪʴ ʧʨʦʤʽʞʦʢ ʟ 2010 ʧʦ 2015 ʨʦʢʠ.  
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ʂʘʧʽʪʘʣʴʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʨʠʙʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʪʠʩ. ʛʨʥ
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ. 2 ʈʦʟʧʦʜʽʣ ʨʦʢʽʚ ʟʘ ʢʣʘʩʪʝʨʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʽ 

ʢʘʧʽʪʘʣʴʥʠʭ ʽʥʚʝʩʪʠʮʽʡ 

 
ʆʪʞʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʘʛʨʘʨʥʠʡ ʙʽʟʥʝʩ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʘʛ, ʷʢʽ 
ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷʤ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʮʠʬʨʦʚʽʟʘʮʽʾ ʚ ʜʦʚʦʻʥʥʠʡ ʧʝʨʽʦʜ, ʘ ʽʥʢʦʣʠ, ʥʘʚʽʪʴ, ʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʚʽʡʥʠ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. R-bloggers [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ - https://www.r-
bloggers.com/2016/01/hierarchical-clustering-in-r-2/ 

2. ɸʛʨʦ ɹʽʟʥʝʩ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ - https://agro-

business.com.ua/agro/mekhanizatsiia-apk/item/27040-yak-rozvyvaietsia-napriam-
tochnoho-zemlerobstva-v-umovakh-voiennoho-stanu.html 

3. ʋʢʨʩʪʘʪ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ -  https://www.ukrstat.gov.ua/ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʗʂʆʉʊɯ ɾʀʊʊʗ ʅɸʉɽʃɽʅʅʗ 

ʋʂʈɸɰʅʀ 

ʄʘʟʫʨʝʥʢʦ ʊʝʪʷʥʘ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅʘʪʘʣʽʷ 
 

ʉʫʯʘʩʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʠʢʣʠʢʠ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʋʢʨʘʾʥʦʶ, ʟʦʢʨʝʤʘ 
ʝʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʚʽʡʩʴʢʦʚʽ ʜʽʾ, ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʜʦʙʨʦʙʫʪʫ ʪʘ 
ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 
ʷʢʽʩʪʴ ʞʠʪʪʷ, ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʫ ʮʴʦʤʫ 

ʧʦʢʘʟʥʠʢʫ. ʗʢʽʩʪʴ ʞʠʪʪʷ ʻ ʙʘʛʘʪʦʛʨʘʥʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʠ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʙʣʘʛ ̔  ʧʦʩʣʫʛ ʜʣʷ 
ʛʨʦʤʘʜʷʥ. 

ʊʝʨʤʽʥ "ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ" ʙʫʚ ʫʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ʝʢʦʥʦʤʽʩʪʦʤ ɸ. ʇʽʛʫ ʫ 

ʧʨʘʮʽ "ɽʢʦʥʦʤʽʯʥʘ ʪʝʦʨʽʷ ʜʦʙʨʦʙʫʪʫ" ʫ 1920 ʨ, ʚ ʷʢʽʡ ʪʘʢʦʞ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʧʽʜʚʘʣʠʥʠ 
ʢʦʥʮʝʧʮʽʾ ʝʢʩʪʝʨʥʘʣʽʡ, ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʪʘ ʩʧʦʩʦʙʠ ʾʭ ʢʦʥʪʨʦʣʶʚʘʥʥʷ. 
ʋʪʽʤ ʜʦ ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ ʧʦʥʷʪʪʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʫʚʽʡʰʣʦ ʣʠʰʝ ʧʽʩʣʷ ɼʨʫʛʦʾ 
ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ, ʢʦʣʠ ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ (ɺʆʆɿ) ʨʦʟʰʠʨʠʣʘ ʧʦʥʷʪʪʷ 

"ʟʜʦʨʦʚ'ʷ", ʚʢʣʶʯʠʚʰʠ ʜʦ ʥʴʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʝ ʡ ʩʦʮʽʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ ʽʥʜʠʚʽʜʘ, ʪʘʢʠʤ 
ʯʠʥʦʤ ʟʘʧʦʯʘʪʢʦʚʫʶʯʠ ʢʦʥʮʝʧʮʽʶ ʷʢʦʩʪʽ ʞʠʪʪʷ. ʋʪʽʤ, ʦʩʢʽʣʴʢʠ ʧʦʥʷʪʪʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʻ 
ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʩʝʦʭʦʧʣʶʶʯʠʤ, ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʚʽʜʩʫʪʥʦʩʪʽ ʻʜʠʥʦʛʦ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ.  

ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥ ʪʘ ʨʽʚʥʷ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ. ʋʪʽʤ 
ʪʘʢʠʡ ʩʧʦʩʽʙ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʜʦʭʦʜʽʚ, ʯʘʩʪʢʫ ʥʘʩʝʣʝʥʥʷ ʟʘ 
ʤʝʞʝʶ ʙʽʜʥʦʩʪʽ, ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʽʥʩʪʠʪʫʮʽʡ, ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʬʘʢʪʦʨʠ, ʱʦ 
ʟʜʽʡʩʥʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʽʚ 

ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʥʝʤʦʞʣʠʚʦ ʪʘʢʦʞ ʩʬʦʨʤʫʚʘʪʠ ʩʪʨʘʪʝʛʽʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 
ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʝʢʦʥʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ 
ʦʮʽʥʶʚʘʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ 
ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʠʟʢʫ ʟʘʚʜʘʥʴ, ʩʝʨʝʜ 

ʷʢʠʭ: ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ, ʨʦʟʨʦʙʢʘ ʪʘ 
ʪʝʩʪʫʚʘʥʥʷ ʝʢʦʥʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʦʮʽʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ ʪʘ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 

ʋʪʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʝ 
ʥʘʙʫʣʦ ʩʫʪʪʻʚʦʛʦ ʧʦʰʠʨʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʽʯʥʦʾ ʩʪʦʭʘʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʛʘʣʴʥʦʾ 
ʨʽʚʥʦʚʘʛʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʰʣʷʭʦʤ ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʩʪʘʥʫ 
ʨʽʚʥʦʚʘʛʠ ʚʟʘʻʤʦʜʽʾ ʪʨʴʦʭ ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙ'ʻʢʪʽʚ: ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ, ʬʽʨʤ ʽ ʜʝʨʞʘʚʠ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʦ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʚʠʚʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 
ʷʢʽʩʪʶ ʞʠʪʪʷ ʪʘ ʢʣʶʯʦʚʠʤʠ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʦʢʨʝʤʘ ɺɺʇ ʥʘ ʜʫʰʫ 
ʥʘʩʝʣʝʥʥʷ, ʨʽʚʥʝʤ ʙʝʟʨʦʙʽʪʪʷ, ʩʝʨʝʜʥʽʤ ʜʦʭʦʜʦʤ (ʪʘʙʣ.1).  

ʊʘʙʣʠʮʷ1.  

ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ ʪʘ ʩʝʨʝʜʥʽʡ ʜʦʭʽʜ ʚ ʋʢʨʘʾʥʽ ʟ 2019 

ʧʦ 2024 ʨʦʢʠ 

ʈʽʢ 

ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ 

(ʜʦʣ. ʉʐɸ) 

ʈʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ 

(%) 

ʉʝʨʝʜʥʽʡ ʜʦʭʽʜ (ʛʨʥ ʥʘ 

ʤʽʩʷʮʴ) (ʦʮʽʥʢʘ) 

2019 3,659 8,2 10,497 

2020 3,752 9,5 10,957 

2021 4,828 9,8 12,549 
2022 4,576 13,7 13,378 

2023 5,181 10,6 14,200 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʢʦʤʧʣʝʢʩʥʦʾ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ 
ʦʩʥʦʚʽ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʷʚʣʝʥʠʭ ʪʝʥʜʝʥʮʽʡ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ 
ʟʤʦʞʝ ʥʘʜʘʚʘʪʠ ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʷʢ ʩʝʨʝʜʥʽʡ ʜʦʭʽʜ, 

ʟʘʡʥʷʪʽʩʪʴ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. ʄʦʜʝʣʴ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ 
ʬʘʢʪʦʨʠ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʦʙʨʦʙʫʪ ʥʘʩʝʣʝʥʥʷ. ɺʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʻ 
ʚʘʞʣʠʚʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʴʦʚʠʭ ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ 
ʷʢʦʩʪʽ ʞʠʪʪʷ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʜʝʨʞʘʚʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʪʘ ʘʥʘʣʽʪʠʯʥʠʤʠ ʮʝʥʪʨʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 
ʡ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. ʄʦʜʝʣʴ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ 

ʩʪʘʥʫ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʠʪʴ ʜʝʨʞʘʚʥʠʤ ʫʩʪʘʥʦʚʘʤ 
ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʦ ʘʢʪʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʛʨʦʤʘʜʷʥ, 
ʩʧʨʠʷʪʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʟʨʦʩʪʘʥʥʶ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʽʥʪʝʛʨʦʚʘʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʦʮʽʥʢʠ ʪʘ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. 
ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʛʨʫʻ ʥʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʬʘʢʪʦʨʠ, ʷʢʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ 
ʩʪʚʦʨʠʪʠ ʜʝʪʘʣʴʥʽʰʠʡ ʽ ʪʦʯʥʽʰʠʡ ʧʨʦʛʥʦʟ ʟʤʽʥ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʫʤʦʚʘʭ ʧʦʪʦʯʥʠʭ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʛʝʦʧʦʣʽʪʠʯʥʠʭ ʚʠʢʣʠʢʽʚ. 
ʋ ʩʚʽʪʣʽ ʦʩʪʘʥʥʽʭ ʧʦʜʽʡ ʥʝ ʤʦʞʥʘ ʦʤʠʥʫʪʠ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʧʘʥʜʝʤʽʾ COVID-19 ʪʘ 

ʚʽʡʥʠ ʥʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥ ɭʚʨʦʧʠ ʪʘ ʋʢʨʘʾʥʠ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʘʨʘʥʦ 
ʨʦʙʠʪʠ ʦʩʪʘʪʦʯʥʽ ʚʠʩʥʦʚʢʠ, ʘʜʞʝ ʥʘʩʣʽʜʢʠ ʱʝ ʥʝ ʦʮʽʥʝʥʦ ʪʘ ʚʽʡʥʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ, ʘ ʦʪʞʝ, 

ʤʘʩʰʪʘʙʠ ʷʢ ʣʶʜʩʴʢʠʭ ʚʪʨʘʪ, ʪʘʢ ʽ ʩʢʦʨʦʯʝʥʴ ʝʢʦʥʦʤʽʢʠ ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ 
ʦʩʪʘʪʦʯʥʦ ʥʝʚʽʜʦʤʽ. ʋʩʝ ʞ ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ (ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, 
ʟʨʦʩʪʘʥʥʷ ʩʤʝʨʪʥʦʩʪʽ ʪʘ ʚʪʨʘʪ, ʟʨʦʩʪʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ, ʧʦʛʽʨʰʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʫʤʦʚ 
ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʥʝʜʦʩʪʫʧʥʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʽ ʪ. ʜ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 
ʧʽʜʛʦʪʦʚʢʠ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 
ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ 
ʨʦʟʚʠʪʢʦʤ ʋʢʨʘʾʥʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
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ʋɼʂ 338.45:658.5:004.9 
ʈʆʃʔ ʊɽʍʅʆʃʆɻɯʁ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ʋ ʇɯɼɺʀʑɽʅʅɯ 

ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʄɸʃʀʍ ʊɸ ʉɽʈɽɼʅɯʍ ʇɯɼʇʈʀɭʄʉʊɺ 

ʄʽʪʶʰʢʽʥ ɹ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɸʥʜʨʽʻʥʢʦ ʄ.ʄ. 

 
ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ï ʮʝ ʤʝʨʝʞʘ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʦʙʤʽʥʶʶʪʴʩʷ 

ʜʘʥʠʤʠ ʦʜʠʥ ʟ ʦʜʥʠʤ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ʎʽ ʧʨʠʩʪʨʦʾ, ʦʩʥʘʱʝʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, 
ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʪʘ 

ʜʽʷʪʠ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. 
ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚʽʜʢʨʠʚ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʘʣʠʭ ʽ 
ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʄʉʇ) ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚ ʫʤʦʚʘʭ 
ʛʣʦʙʘʣʽʟʦʚʘʥʦʛʦ ʨʠʥʢʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʤʘʻ ʢʽʣʴʢʘ ʧʝʨʝʚʘʛ (ʨʠʩ 1). ʇʦ-ʧʝʨʰʝ, ʮʝ 
ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʷʤ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʽʚ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʣʘʥʮʶʛʽʚ 
ʧʦʩʪʘʯʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ ʧʨʦʩʪʦʾʚ ʽ ʧʽʜʚʠʱʫʶʯʠ ʦʧʝʨʘʮʽʡʥʫ 
ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʩʪʨʦʾ IoT ʤʦʞʫʪʴ ʧʝʨʝʜʙʘʯʠʪʠ, ʢʦʣʠ ʦʙʣʘʜʥʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʧʦʙʽʛʘʶʯʠ ʥʝʩʧʦʜʽʚʘʥʠʤ ʧʦʣʦʤʢʘʤ ʽ ʟʘʪʨʠʤʢʘʤ ʫ 
ʚʠʨʦʙʥʠʮʪʚʽ. ʇʦ-ʜʨʫʛʝ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʘʥʘʣʽʪʠʢʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʽʜ ʧʨʠʩʪʨʦʾʚ 
ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʦʟʚʦʣʷʶʪʴ ʄʉʇ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʫʯʥʫ ʧʨʘʮʶ, ʧʽʜʚʠʱʠʪʠ 
ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʜʦʧʦʤʘʛʘʶʪʴ ʫʥʠʢʥʫʪʠ ʥʘʜʣʠʰʢʫ ʘʙʦ ʥʝʩʪʘʯʽ ʟʘʧʘʩʽʚ, ʚʽʜʩʪʝʞʫʶʯʠ ʜʠʥʘʤʽʢʫ ʧʦʧʠʪʫ ʚ 
ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʇʦ-ʪʨʝʪʻ, ʜʘʥʽ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ IoT, ʥʘʜʘʶʪʴ ʄʉʇ 
ʜʦʩʪʫʧ ʜʦ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʩʪʨʘʪʝʛʽʯʥʠʭ 
ʨʽʰʝʥʴ. ʇʨʝʜʠʢʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ʜʦʧʦʤʘʛʘʻ ʢʦʤʧʘʥʽʷʤ ʧʝʨʝʜʙʘʯʘʪʠ ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ, 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʪʘ ʜʠʥʘʤʽʯʥʦ ʘʜʘʧʪʫʚʘʪʠ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ 
ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ. ʇʦ-ʯʝʪʚʝʨʪʝ, ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʦʟʚʦʣʷʶʪʴ ʄʉʇ ʧʨʦʧʦʥʫʚʘʪʠ 
ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʦʩʣʫʛʠ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʢʣʽʻʥʪʩʴʢʠʡ ʜʦʩʚʽʜ. ʅʘʧʨʠʢʣʘʜ, ʤʦʥʽʪʦʨʠʥʛ 
ʧʦʚʝʜʽʥʢʠ ʪʘ ʚʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʙʽʟʥʝʩʫ 

ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʶ ʧʨʦʧʦʟʠʮʽʶ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ, ʧʽʜʚʠʱʫʶʯʠ ʨʽʚʝʥʴ 
ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʪʘ ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ [1, 3]. 

ʍʦʯʘ ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʤʘʶʪʴ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʜʣʷ ʄʉʇ, ʚʦʥʠ ʪʘʢʦʞ ʤʘʶʪʴ 
ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ (ʨʠʩ 1). ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʪʝʭʥʦʣʦʛʽʡ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʻ ʚʘʨʪʽʩʪʴ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʦʤʧʘʥʽʾ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʝ 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʧʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ IoT 
(ʜʘʪʯʠʢʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ) ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʦʤʽʨʥʦ 
ʚʠʩʦʢʠʤʠ ʜʣʷ ʙʘʛʘʪʴʦʭ ʄʉʇ. ɺʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʤʦʜʝʨʥʽʟʘʮʽʶ ʱʝ ʙʽʣʴʰʝ 

ʧʦʩʠʣʶʶʪʴ ʬʽʥʘʥʩʦʚʠʡ ʪʷʛʘʨ. ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʘʥʘʣʽʪʠʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʻ ʨʠʟʠʢʠ 
ʢʽʙʝʨʙʝʟʧʝʢʠ. ʇʨʠʩʪʨʦʾ IoT, ʷʢʱʦ ʚʦʥʠ ʥʝ ʟʘʭʠʱʝʥʽ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ, ʚʨʘʟʣʠʚʽ ʜʦ 
ʢʽʙʝʨʘʪʘʢ. ʄʉʇ ʯʘʩʪʦ ʥʝ ʚʠʩʪʘʯʘʻ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʜʽʡʥʠʭ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ, 
ʱʦ ʨʦʙʠʪʴ ʾʭ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʚʠʪʦʢʫ ʜʘʥʠʭ, ʧʝʨʝʙʦʾʚ ʫ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ ʪʘ ʚʠʪʦʢʽʚ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
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ʈʠʩ. 1. ʇʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʄʉʇ 

 

ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʻ ʩʢʣʘʜʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ. ʉʠʩʪʝʤʠ 
ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʛʝʥʝʨʫʶʪʴ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʽ ʄʉʇ ʤʦʞʫʪʴ ʤʘʪʠ ʪʨʫʜʥʦʱʽ ʟ 
ʝʬʝʢʪʠʚʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ, ʦʙʨʦʙʢʦʶ ʪʘ ʘʥʘʣʽʟʦʤ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ. ɹʝʟ ʥʘʣʝʞʥʠʭ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʜʦʩʚʽʜʫ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʥʝ ʦʪʨʠʤʘʪʠ ʟʥʘʯʫʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʦʙʤʝʞʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT. ʊʘʢʦʞ ʜʣʷ ʪʦʛʦ, ʱʦʙ IoT ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʫʚʘʚ ʩʚʽʡ 
ʧʦʪʝʥʮʽʘʣ, ʥʝʦʙʭʽʜʥʘ ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʩʥʫʶʯʠʤʠ ʙʽʟʥʝʩ-ʩʠʩʪʝʤʘʤʠ. ʄʉʇ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ 
ʪʨʫʜʥʦʱʘʤʠ ʧʨʠ ʫʟʛʦʜʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʟʽ ʩʚʦʻʶ ʟʘʩʪʘʨʽʣʦʶ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʧʝʨʘʮʽʡʥʦʾ ʥʝʝʬʝʢʪʠʚʥʦʩʪʽ ʘʙʦ ʥʝʟʜʘʪʥʦʩʪʽ 

ʨʝʘʣʽʟʫʚʘʪʠ ʦʯʽʢʫʚʘʥʽ ʚʠʛʦʜʠ [2, 3]. 
ʆʪʞʝ, ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʄʉʇ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʪʘ 
ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʆʜʥʘʢ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʮʽ ʧʝʨʝʚʘʛʠ ʙʫʣʠ 

ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʦʚʘʥʽ, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʧʨʦʙʣʝʤʠ, ʷʢ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ 
ʚʧʨʦʚʘʜʞʝʥʥʷ, ʨʠʟʠʢʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʧʨʦʙʣʝʤʠ, 
ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʤʦʞʝ ʩʪʘʪʠ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʄʉʇ ʫ ʮʠʬʨʦʚʫ ʝʧʦʭʫ. ɽʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ 

ʪʘ ʩʧʨʠʷʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʩʪʘʥʫʪʴ ʧʦʰʪʦʚʭʦʤ ʜʦ ʨʦʟʢʨʠʪʪʷ 
ʾʭʥʴʦʛʦ ʧʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʄʉʇ. 
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ʇʝʨʝʚʘʛʠ

ʇʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ

ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ

ʇʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ

ʇʦʢʨʘʱʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ

ʅʝʜʦʣʽʢʠ

ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʢʦʤʧʘʥʽʾ

ʈʠʟʠʢʠ ʢʽʙʝʨʙʝʟʧʝʢʠ

ʉʢʣʘʜʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ

ʇʨʦʙʣʝʤʠ ʟ ʽʥʪʝʛʨʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʾ
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ʋɼʂ 331.5 

ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈʀʅʂʋ ʇʈɸʎɯ ʋʂʈɸɰʅʀ ɺ 

ʋʄʆɺɸʍ ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

ʆʚʝʨʯʝʥʢʦ ʄ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ. ɺ. 
ʈʠʥʦʢ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʟʘʟʥʘʚ ʟʥʘʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʱʦ 

ʙʫʣʠ ʟʫʤʦʚʣʝʥʽ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʪʨʷʩʽʥʥʷʤʠ. ʇʽʩʣʷ 

ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʙʘʛʘʪʦ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ ʟʘʟʥʘʣʠ ʨʫʡʥʽʚʥʠʭ ʟʤʽʥ, ʱʦ 
ʧʨʠʟʚʝʣʦ ʜʦ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ, ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʧʦʧʠʪʫ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ ʪʘ 
ʧʦʷʚʠ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ ʜʣʷ ʝʢʦʥʦʤʽʢʠ. ɿʤʽʥʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʪʦʨʛʽʚʣʽ ʪʘ ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 
ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʠʥʦʢ ʧʨʘʮʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ ʟ 

ʦʛʣʷʜʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ ʪʘ ʨʦʟʨʦʙʢʠ ʜʝʨʞʘʚʥʠʭ 
ʩʪʨʘʪʝʛʽʡ ʱʦʜʦ ʧʦʜʦʣʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 
ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʡʥʷʪʽʩʪʶ. ɿʘʚʜʘʥʥʷʤʠ 

ʻ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʘʡʥʷʪʦʩʪʽ, ʚʠʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʨʦʪʢʦ- ʪʘ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ. 

ɸʥʘʣʽʟ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʙʘʟʫʚʘʪʠʤʝʪʴʩʷ ʥʘ 
ʽʩʥʫʶʯʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʨʦʙʦʪʠ ʪʘʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢ ɯ. ʐʪʫʥʜʝʨ, ʅ. ʊ. 
ʇʘʢ ʪʘ ʄ. ʊ. ʌʦʣʶʰ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʧʠʪʘʥʥʷ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʙʝʟʨʦʙʽʪʪʷ ʚ ʋʢʨʘʾʥʽ. ʋ ʩʚʦʾʭ 
ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʚʦʥʠ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥʘʭ ʨʠʥʢʫ ʧʨʘʮʽ, ʘ ʪʘʢʦʞ ʥʘ 
ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʘʭ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʜʣʷ ʨʠʥʢʫ ʧʨʘʮʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 
ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʉʝʨʝʜ ʥʠʭ: ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʟʘʡʥʷʪʦʩʪʽ 
ʪʘ ʙʝʟʨʦʙʽʪʪʷ; ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʨʠʥʦʢ ʧʨʘʮʽ; ʽ 
ʩʮʝʥʘʨʥʠʡ ʤʝʪʦʜ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʚʠʪʢʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʟʤʽʥ [2]. 
ɺʥʘʩʣʽʜʦʢ  ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ  ʚʽʡʥʠ  ʙʘʛʘʪʦ ʫʢʨʘʾʥʮʽʚ  ʙʫʣʠ  ʟʤʫʰʝʥʽ  ʧʦʢʠʥʫʪʠ  

ʩʚʦʶ  ʢʨʘʾ-ʥʫ  ʪʘ  ʝʤʽʛʨʫʚʘʪʠ  ʟʘ  ʢʦʨʜʦʥ.  ʄʽʞʥʘʨʦʜʥʘ  ʦʨʛʘʥʽʟʘʮʽʷ  ʧʨʘʮʽ  ʧʦʚʽʜʦʤʣʷʻ,  
ʱʦ  ʚʥʘʩʣʽʜʦʢ  ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʙʫʣʦ ʚʪʨʘʯʝʥʦ ʤʘʡʞʝ 5 ʤʽʣʴʡʦʥʽʚ ʨʦʙʦʯʠʭ ʤʽʩʮʴ [4], ʱʦ 

ʩʪʘʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʤʘʩʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʫʧʠʥʢʠ ʙʘʛʘʪʴʦʭ ʚʠʨʦʙʥʠʯʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ.  

 
ʈʠʩ. 1. ʂʽʣʴʢʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʙʝʟʨʦʙʽʪʥʠʭ, ʢʽʣʴʢʽʩʪʴ, ʚʘʢʘʥʩʽʡ ʪʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʝʪʝʥʜʝʥʪʽʚ ʥʘ ʦʜʥʫ ʚʘʢʘʥʩʽʶ ʚ ʋʢʨʘʾʥʽ ʚ ʧʝʨʽʦʜ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ. ɼʞʝʨʝʣʦ: 
ɼʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʘ 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʙʝʟʨʦʙʽʪʪʷ ʚ ʋʢʨʘʾʥʽ ʪʘʢʦʞ ʻ ʥʝʟʘʜʝʢʣʘʨʦʚʘʥʘ 

ʟʘʡʥʷʪʽʩʪʴ. ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʦʙʣʽʢ ʫʢʨʘʾʥʮʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʝʦʬʽʮʽʡʥʦ, ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ. ɿʘ 
ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ [1], ʜʦ 24 ʣʶʪʦʛʦ 2022 ʨ. ʢʽʣʴʢʽʩʪʴ ʥʝʬʦʨʤʘʣʴʥʦ 
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ʟʘʡʥʷʪʦʛʦ ʥʘʩʝʣʝʥʥʷ ʩʪʘʥʦʚʠʣʘ 3 ʤʣʥ ʦʩʽʙ, ʟ ʷʢʠʭ 1,7 ʤʣʥ ï ʥʝʟʘʨʝʻʩʪʨʦʚʘʥʽ ʧʽʜʧʨʠʻʤʮʽ. 
ɺ  ʋʢʨʘʾʥʽ  ʟʘʚʞʜʠ  ʽʩʥʫʚʘʣʘ  ʧʨʘʢʪʠʢʘ,  ʢʦʣʠ ʙʽʣʴʰʽʩʪʴ  ʙʝʟʨʦʙʽʪʥʠʭ  ʥʝ  ʨʝʻʩʪʨʫʚʘʣʠʩʷ  
ʚ  ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʘʭ ʟʘʡʥʷʪʦʩʪʽ, ʘ ʩʘʤʦʩʪʽʡʥʦ ʰʫʢʘʣʠ ʨʦʙʦʪʫ ʽ ʮʝ ʷʚʠʱʝ ʟʘʣʠʰʘʻʪʴʩʷ 
ʘʢʪʫʘʣʴʥʠʤ ʽ ʚ ʜʘʥʠʡ ʯʘʩ ʪʘ ʩʪʚʦʨʶʻ ʚʠʢʣʠʢʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʢʽʣʴʢʽʩʪʴ 

ʙʝʟʨʦʙʽʪʥʠʭ ʙʫʜʝ ʟʨʦʩʪʘʪʠ ʟ ʧʦʚʝʨʥʝʥʥʷʤ ʫʢʨʘʾʥʮʽʚ ʟ-ʟʘ ʢʦʨʜʦʥʫ [4]. ʅʘʷʚʥʽʩʪʴ 
ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʩʝʢʪʦʨʫ ʟʘʡʥʷʪʦʩʪʽ ʜʝʱʦ ʧʦʤôʷʢʰʫʻ ʧʨʦʙʣʝʤʫ, ʧʨʦʪʝ ʫʩʢʣʘʜʥʶʻ ʦʮʽʥʢʠ 
ʨʝʘʣʴʥʦʛʦ ʙʝʟʨʦʙʽʪʪʷ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ ʩʪʘʙʽʣʽʟʘʮʽʷ ʝʢʦʥʦʤʽʢʠ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟʘʡʥʷʪʦʩʪʽ [4]. ɼʦʩʣʽʜʥʠʢʠ 
ʧʨʦʛʥʦʟʫʶʪʴ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʽʡʥʠ, ʧʨʦʪʝ ʮʝ ʙʫʜʝ 
ʧʦʪʨʝʙʫʚʘʪʠ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʤʽʛʨʘʮʽʡʥʠʤ ʧʨʦʮʝʩʘʤ, ʷʢʽ ʩʧʨʠʯʠʥʠʣʠ ʟʥʘʯʥʽ 

ʜʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ. ɿʘ ʜʘʥʠʤʠ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʷ ʟ ʤʽʛʨʘʮʽʾ ʆʆʅ [3] ʟ ʧʦʯʘʪʢʫ 
ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʧʦʥʘʜ 14 ʤʣʥ ʫʢʨʘʾʥʮʽʚ ï ʪʦʙʪʦ ʪʨʝʪʠʥʘ ʥʘʩʝʣʝʥʥʷ ʢʨʘʾʥʠ 
ï ʟʘʣʠʰʠʣʠ ʩʚʦʾ ʜʦʤʽʚʢʠ. ʇʦʥʘʜ 6,5 ʤʣʥ ʽʟ ʥʠʭ ʨʦʟʢʠʜʘʥʽ ʧʦ ʩʚʽʪʫ ʷʢ ʙʽʞʝʥʮʽ, ʘ ʙʣʠʟʴʢʦ 
3,7 ʤʣʥ ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʨʝʤʽʱʝʥʠʤʠ ʦʩʦʙʘʤʠ ʚ ʋʢʨʘʾʥʽ. ʎʝ ʚʧʣʠʥʫʣʦ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʧʦʧʠʪʫ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ, ʦʩʢʽʣʴʢʠ ʟʨʦʩʣʘ ʧʦʪʨʝʙʘ ʫ ʩʧʝʮʽʘʣʽʩʪʘʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 
ʚʽʜʥʦʚʣʝʥʥʷʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʣʦʛʽʩʪʠʢʦʶ, ʙʫʜʽʚʥʠʮʪʚʦʤ, ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚ'ʷ ʪʘ 
ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʪʝʥʜʝʥʮʽʡ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʩʮʝʥʘʨʽʾʚ, 

ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʘʭ ʨʦʟʚʠʪʢʫ ʚʽʡʥʠ. ʆʜʠʥ ʟʽ ʩʮʝʥʘʨʽʾʚ ʧʝʨʝʜʙʘʯʘʻ 
ʰʚʠʜʢʝ ʟʘʚʝʨʰʝʥʥʷ ʚʦʻʥʥʠʭ ʜʽʡ ʪʘ ʘʢʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʨʦʙʦʯʽ ʤʽʩʮʷ ʪʘ ʟʘʣʫʯʠʪʠ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ ʜʦ ʨʠʥʢʫ ʧʨʘʮʽ. ɯʥʰʠʡ ʩʮʝʥʘʨʽʡ 
ʚʨʘʭʦʚʫʻ ʜʦʚʛʦ ʪʨʠʚʘʣʽʩʪʴ ʢʦʥʬʣʽʢʪʫ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʱʝ ʙʽʣʴʰʫ ʜʝʛʨʘʜʘʮʽʶ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ. 
ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʚ ʛʘʣʫʟʽ ʟʘʡʥʷʪʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʪʨʠʤʢʫ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʨʝʘʣʽʟʘʮʽʶ 
ʧʨʦʛʨʘʤ ʧʝʨʝʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʦʯʦʾ ʩʠʣʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ 

ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢʠ. 
ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʨʠʥʦʢ ʧʨʘʮʽ ʋʢʨʘʾʥʠ ʟʘʟʥʘʚ ʟʥʘʯʥʠʭ ʟʤʽʥ 

ʯʝʨʝʟ ʚʦʻʥʥʠʡ ʩʪʘʥ, ʘ ʡʦʛʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʬʣʽʢʪʫ ʪʘ 
ʟʫʩʠʣʴ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢʠ.  

ɿʤʝʥʰʝʥʥʷ ʙʝʟʨʦʙʽʪʪʷ ʻ ʜʝʨʞʘʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʥʝʚʽʜʢʣʘʜʥʠʭ 
ʟʘʭʦʜʽʚ, ʟʦʢʨʝʤʘ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ ʟʘʡʥʷʪʦʩʪʽ. ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 
ʜʦʧʦʤʦʞʝ ʫʥʠʢʥʫʪʠ ʪʨʠʚʘʣʦʾ ʩʪʘʛʥʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʭʨʦʥʽʯʥʦʛʦ ʙʝʟʨʦʙʽʪʪʷ, ʟʥʠʟʠʪʠ 
ʝʢʦʥʦʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʘʮʶʶʯʠʭ, ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʧʨʘʮʽ ʪʘ ʟʙʽʣʴʰʠʪʠ 

ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʙʶʜʞʝʪʽʚ ʽ ʩʦʮʽʘʣʴʥʠʭ ʬʦʥʜʽʚ. 
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ɻʘʥʷʢ ʆ.ɺ., ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʴ ʊ.ɺ. 

 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ 
ʩʪʨʫʢʪʫʨʫ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʢʦʥʦʤʽʢʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
ʋ 2022 ʨʦʮʽ ʧʨʦʬʽʮʠʪ ʧʦʪʦʯʥʦʛʦ ʨʘʭʫʥʢʫ ʧʣʘʪʽʞʥʦʛʦ ʙʘʣʘʥʩʫ ʩʪʘʥʦʚʠʚ 8,0 ʤʣʨʜ 

ʜʦʣ. ʉʐɸ ʘʙʦ 5,0% ʚʽʜ ɺɺʇ, ʫ 2021ʨ. ï ʜʝʬʽʮʠʪ ʫ 3.9 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʘʙʦ 1,9% ʚʽʜ ɺɺʇ. 
ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʨʦʬʽʮʠʪʫ ï ʛʨʘʥʪʠ ʚʽʜ ʤʽʞʥʘʨʦʜʥʠʭ ʧʘʨʪʥʝʨʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʧʣʘʪ ʟʘ 

ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ ʜʦʭʦʜʘʤʠ.  
ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʜʝʬʽʮʠʪʫ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ ï ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʝʢʩʧʦʨʪʫ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʤʧʦʨʪʦʤ, ʩʫʪʪʻʚʽ ʚʠʪʨʘʪʠ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ, ʷʢʽ ʧʨʦʞʠʚʘʣʠ ʟʘ ʢʦʨʜʦʥʦʤ 25 
ɿʘ ʚʠʢʣʶʯʝʥʥʷʤ ʨʝʽʥʚʝʩʪʦʚʘʥʠʭ ʜʦʭʦʜʽʚ ʪʘ ʛʨʘʥʪʽʚ ʜʝʬʽʮʠʪ ʧʦʪʦʯʥʦʛʦ ʨʘʭʫʥʢʫ ʩʪʘʥʦʚʠʚ: 

 ï 6,0 ʤʣʨʜ ʜʦʣ. ʉʐɸ, ʘʙʦ 3,8% ʚʽʜ ɺɺʇ ʫ 2022ʨ.; 
 ï 1,0 ʤʣʨʜ ʜʦʣ. ʉʐɸ, ʘʙʦ 0,5% ʚʽʜ ɺɺʇ ʫ 2021ʨ.  
ɽʢʩʧʦʨʪ ʪʦʚʘʨʽʚ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 34,3% ʫ 2021ʨ., ʩʢʦʨʦʪʠʚʩʷ ʥʘ 30% ʫ 2022ʨ. ʯʝʨʝʟ 

ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʨʦʙʣʝʤʠ ʣʦʛʽʩʪʠʢʠ.  

ɯʤʧʦʨʪ ʪʦʚʘʨʽʚ ʟʨʽʩ ʥʘ 33,4% ʫ 2021ʨ., ʩʢʦʨʦʪʠʚʩʷ ʥʘ 1,4% ʫ 2022ʨ. ʈʘʟʦʤ ʜʝʬʽʮʠʪ 
ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ ʪʦʚʘʨʘʤʠ ʪʘ ʧʦʩʣʫʛʘʤʠ ʟʙʽʣʴʰʠʚʩʷ ʜʦ 25.9 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʧʦʨʽʚʥʷʥʦ 
ʟ 2.7 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʫ 2021 ʨʦʮʽ.  ɽʢʩʧʦʨʪ ʪʦʚʘʨʽʚ ʩʪʘʥʦʚʠʚ 40,9 ʤʣʨʜ ʜʦʣ. ʉʐɸ. ʆʩʥʦʚʥʽ 
ʟʨʫhʝʥʥʷ ʚ ʝʢʩʧʦʨʪʽ:  

ï ʟʤʝʥʰʝʥʥʷ ʯʦʨʥʠʭ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ï 62,6%; 
 ï ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ï 15,5%;  
ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ: 
 ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʪʘʚʦʢ ʟʝʨʥʦʚʠʭ ï 26,2%; 

 ʦʣʽʾ ï 15,5%;   
ï ʟʙʽʣʴʰʝʥʥʷ ʥʘʩʽʥʥʷ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ï 54,4%;  
ï ʟʙʽʣʴʰʝʥʥʷ ʤôʷʩʥʠʭ ï 9,3%; ï  
ï ʟʙʽʣʴʰʝʥʥʷ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ï 19,6%.  

ɽʢʩʧʦʨʪ ʟʥʠʞʫʚʘʚʩʷ ʟʘ ʽʥʰʠʤʠ ʦʩʥʦʚʥʠʤʠ ʪʦʚʘʨʥʠʤʠ ʛʨʫʧʘʤʠ ï ʨʠʩ.1 

  
ʈʠʩ.1 ʊʝʤʧʠ ʟʥʠʞʝʥʥʷ ʦʙʩʷʛʽʚ ʝʢʩʧʦʨʪʫ ʫ 2022ʨ. ʟʘ ʦʩʥʦʚʥʠʤʠ ʪʦʚʘʨʥʠʤʠ 

ʛʨʫʧʘʤʠ. ɼʞʝʨʝʣʦ: ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [1]  

-50,00% -40,00% -30,00% -20,00% -10,00% 0,00%

ˤ͍͔͒ͫͦͭͦ͜͟ ͔ͣͤ͘΄͔ͤͤΎ

ʊʝʤʧʠ ʟʥʠʞʝʥʥʷ ʦʙʩʷʛʽʚ ʝʢʩʧʦʨʪʫ ʫ 2022ʨ. ʟʘ 
ʦʩʥʦʚʥʠʤʠ ʪʦʚʘʨʥʠʤʠ ʛʨʫʧʘʤʠ

ʄʽʥʝʨʘʣʴʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ
ʇʨʦʜʫʢʮʽʻʶ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ
ʇʨʦʜʫʢʮʽʻʶ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ
ʇʨʦʤʠʩʣʦʚʠʤʠ ʚʠʨʦʙʘʤʠ
ɼʝʨʝʚʠʥʦʶ ʪʘ ʚʠʨʦʙʘʤʠ ʟ ʥʝʾ
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ɻʝʦʛʨʘʬʽʯʥʦ ʚ ʦʙʩʷʛ ʽʟ ʝʢʩʧʦʨʪʫ ʚ ʥʦʤʽʥʘʣʴʥʦʤʫ ʚʠʤʽʨʽ ʚʽʜʙʫʣʠʩʷ ʪʘʢʽ ʟʤʽʥʠ 
 ï ʥʘʡʩʫʪʪʻʚʽʰʝ ʩʢʦʨʦʪʠʚʩʷ ʜʦ ʢʨʘʾʥ ɸʟʽʾ ï ʥʘ 13,3 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʘʙʦ 58,2%, ʯʘʩʪʢʘ 

ï ʟ 36,4% ʫ 2021ʨ. ʜʦ 23,5% ʫ 2022ʨ.; 
  ï ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʚʩʷ ʜʦ ʢʨʘʾʥ ʉʅɼ ï ʥʘ 4,4 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʘʙʦ 65,9%), ʯʘʩʪʢʘ ï ʟ 

10,7% ʫ 2021ʨ. ʜʦ 5,6% ʫ 2022ʨ., 
 ï ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʚʩʷ ʜʦ ʢʨʘʾʥ ɸʬʨʠʢʠ ï ʥʘ 3,5 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʘʙʦ 62,1%, ʯʘʩʪʢʘ 

ï ʟ 8,9% ʫ 2021ʨ. ʜʦ 5,2% ʫ 2022ʨ.; 
 ï ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʚʩʷ ʜʦ ʢʨʘʾʥ ɸʤʝʨʠʢʠ ï ʥʘ 2,0 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʘʙʦ 63,1%, ʯʘʩʪʢʘ 

ï ʟ 5,1% ʫ 2021ʨ. ʜʦ 2,9% ʫ 2022ʨ.;  
 ï ʟʨʦʩʪʘʚ ʜʦ ɭʉ ï ʥʘ 2,0 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʘʙʦ 8,5%, ʯʘʩʪʢʠ ï ʟ 36,2% ʫ 2021ʨ. ʜʦ 

60,7% ʫ 2022ʨ. 
ʅʘ ʨʠʩ.2 ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʩʢʦʨʦʯʝʥʥʷ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʧʦʨʽʚʥʷʥʦ ʟ 

ʜʦʚʦʻʥʥʠʤ [2]. 

 
ʈʠʩ.2. ʉʢʦʨʦʯʝʥʥʷ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʚʦʻʥʥʠʤ. ɼʞʝʨʝʣʦ: 

ɼʝʨʞʘʚʥʘ ʤʠʪʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ[3]  
 

ʋ 2022 ʨʦʮʽ ʧʦʚʥʦʤʘʩʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʩʧʨʠʯʠʥʠʣʦ ʟʥʘʯʥʠʡ ʩʧʘʜ ʟʦʚʥʽʰʥʴʦʾ 
ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʯʝʨʝʟ ʩʢʦʨʦʯʝʥʥʷ ʝʢʩʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪʨʫʜʥʦʱʽ ʟ ʣʦʛʽʩʪʠʢʦʶ, 
ʷʢʘ ʚ ʜʝʷʢʠʭ ʦʙʣʘʩʪʷʭ ʩʪʘʣʘ ʥʝʤʦʞʣʠʚʦʶ. ɭʜʠʥʠʤ ʰʣʷʭʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 
ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʟʘʣʠʰʠʚʩʷ ʟʘʭʽʜʥʠʡ ʢʦʨʜʦʥ, ʘʣʝ ʡʦʛʦ ʧʨʦʧʫʩʢʥʘ 

ʟʜʘʪʥʽʩʪʴ ʙʫʣʘ ʦʙʤʝʞʝʥʦʶ ʯʝʨʝʟ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʝʬʽʮʠʪ ʟʦʚʥʽʰʥʴʦʾ 
ʪʦʨʛʽʚʣʽ ʪʦʚʘʨʘʤʠ ʟʨʽʩ ʜʦ 15,3 ʤʣʨʜ ʜʦʣ. ʉʐɸ. [2].  

ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʨʽʟʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʩʘʣʴʜʦ ʙʫʣʦ ʟʙʽʣʴʰʝʥʥʷ 
ʚʘʨʪʽʩʥʠʭ ʦʙʩʷʛʽʚ ʚʚʝʟʝʥʥʷ ʨʷʜʫ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʘ ʩʘʤʝ: ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʦʚʘʨʽʚ, ʤʘʰʠʥ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʡ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʪʘʢʦʞ 
ʧʨʦʜʫʢʮʽʾ ʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʋʢʨʘʾʥʠ ʟʤʽʥʠʣʘʩʴ: ʝʢʩʧʦʨʪ ʜʦ 
ʢʨʘʾʥ ɸʟʽʾ, ʉʅɼ, ɸʬʨʠʢʠ ʪʘ ɸʤʝʨʠʢʠ ʟʤʝʥʰʠʚʩʷ, ʘʣʝ ʟʨʽʩ ʜʦ ɭʉ. ʎʝ ʚʠʤʘʛʘʻ ʘʜʘʧʪʘʮʽʾ 

ʧʦʣʽʪʠʢʠ ʜʣʷ ʟʘʭʠʩʪʫ ʥʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ ʽ ʨʦʟʚʠʪʢʫ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʜʽʡʥʠʤʠ 
ʧʘʨʪʥʝʨʘʤʠ ʟʘʜʣʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʣʘʪʽʞʥʠʡ ʙʘʣʘʥʩ ʫ ʢʚʽʪʥʽ 2023 ʨʦʢʫ. ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ ʋʢʨʘʾʥʠ : ʚʝʙ-ʩʘʡʪ. URL: 
https://bank.gov.ua/files/ES/State_m.pdf 
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ʜʦʚʦʻʥʥʠʤ

ɯʤʧʦʨʪ (ʤʣʥ ʜʦʣ. ʉʐɸ)ɽʢʩʧʦʨʪ (ʤʣʥ ʜʦʣ. ʉʐɸ)
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2. ʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʩʪʨʘʪʝʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  2022.  
URL:https://niss.gov.ua/doslidzhennya/mizhnarodni-vidnosyny/pidsumky-
zovnishnoyi-torhivli-tovaramy-ukrayiny-za-try-kvartaly. 

3. ʉʪʘʪʠʩʪʠʯʥʘ  ʽʥʬʦʨʤʘʮʽʷ. ɼʝʨʞʘʚʥʘ ʤʠʪʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ.  2023.  URL: 

https://customs.gov.ua/statistika-ta-reiestri. 
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ʋɼʂ 336.76:519.23 
ʉɽʈɽɼʅɯ ʂʆɺɿʅɯ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ɺʀɿʅɸʏɽʅʅʗ ʈʀʅʂʆɺʀʍ 

ʉʀɻʅɸʃɯɺ ʂʈʀʇʊʆɺɸʃʖʊʅʀʍ ɸʂʊʀɺɯɺ 

ɻʫʜʟʴ ʄ. ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʨʘʚʯʝʥʢʦ ɺ.ʄ. 

 
ʄʝʪʦʜʠ ʢʦʚʟʥʠʭ ʩʝʨʝʜʥʽʭ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ, ʯʝʨʝʟ ʡʦʛʦ ʚʦʣʘʪʠʣʴʥʽʩʪʴ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʪʨʝʡʜʝʨʘʤ 
ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʨʝʥʜʠ, ʟʛʣʘʜʞʫʶʯʠ ʢʦʣʠʚʘʥʥʷ ʮʽʥ, ʪʘ ʚʠʟʥʘʯʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʪʦʯʢʠ ʜʣʷ 

ʚʭʦʜʫ ʽ ʚʠʭʦʜʫ ʟ ʨʠʥʢʫ. ʊʘʢʽ ʩʝʨʝʜʥʽ ʻ ʮʽʥʥʠʤʠ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʠʥʢʦʚʠʭ 
ʪʝʥʜʝʥʮʽʡ, ʫʩʫʥʝʥʥʷ ʚʠʢʠʜʽʚ ʽ ʧʦʣʝʛʰʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʮʽʥʦʚʦʾ ʜʠʥʘʤʽʢʠ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʟ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴ [2]: 
1. ʇʨʦʩʪʫ ʩʝʨʝʜʥʶ ʢʦʚʟʥʫ (SMA) 

ɹʘʟʦʚʠʡ ʪʠʧ ʩʝʨʝʜʥʴʦʾ ʢʦʚʟʥʦʾ, ʱʦ ʦʙʨʘʭʦʚʫʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʮʽʥʠ ʟʘ ʧʝʚʥʠʡ 
ʧʝʨʽʦʜ, ʥʘʜʘʶʯʠ ʦʜʥʘʢʦʚʫ ʚʘʛʫ ʚʩʽʤ ʟʥʘʯʝʥʥʷʤ. ɼʦʧʦʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʥʦʚʥʽ 
ʪʨʝʥʜʠ, ʘʣʝ ʨʝʘʛʫʻ ʟ ʜʝʷʢʠʤ ʟʘʧʽʟʥʝʥʥʷʤ, ʦʩʦʙʣʠʚʦ ʥʘ ʢʦʨʦʪʢʦʪʨʠʚʘʣʠʭ ʟʤʽʥʘʭ ʨʠʥʢʫ 

ȢἡἙἋ
! !  Ễ !

Î
 

ɸn ï ʮʽʥʘ ʘʢʪʠʚʫ ʚ ʧʝʨʽʦʜ n; 
n ï ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʠʭ ʧʝʨʽʦʜʽʚ. 

2. ɿʚʘʞʝʥʫ ʩʝʨʝʜʥʶ ʢʦʚʟʥʫ (WMA) 
ʅʘʜʘʻ ʙʽʣʴʰʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝʜʘʚʥʽʤ ʮʽʥʘʤ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ 

ʜʦ ʦʩʪʘʥʥʽʭ ʟʤʽʥ ʫ ʮʽʥʘʭ. ʎʝ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ ʨʘʥʥʽ ʩʠʛʥʘʣʠ ʧʨʦ ʟʤʽʥʫ ʪʨʝʥʜʫ. 

Ȣ╦╜═◄
ςВ ὲ Ὥẗὖ

ὲẗὲ ρ
 

n ï ʧʝʨʽʦʜ ʟʛʣʘʜʞʫʚʘʥʥʷ; 

Pt-i ï ʟʥʘʯʝʥʥʷ ʮʽʥʠ ʚ ʧʝʨʽʦʜ ʯʘʩʫ t-i; 
3. ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʫ ʩʝʨʝʜʥʶ ʢʦʚʟʥʫ (EMA) 
ɿʚʘʞʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʦʩʪʘʥʥʽʭ ʮʽʥ, ʘʣʝ ʰʚʠʜʢʽʩʪʴ ʟʥʠʞʝʥʥʷ ʤʽʞ ʧʝʨʰʦʶ ʮʽʥʦʶ ʪʘ 

ʧʦʧʝʨʝʜʥʴʦʶ ʥʝ ʻ ʦʜʥʘʢʦʚʦʶ, ʘ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʶ, ʱʦ ʨʦʙʠʪʴ ʜʘʥʫ ʢʦʚʟʥʫ ʙʽʣʴʰ 
ʛʥʫʯʢʦʶ. ʇʦʰʠʨʝʥʘ ʩʘʤʝ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʩʪʨʘʪʝʛʽʷʭ 

Ȣ╔╜═ ὖẗὯ Ὓὓὃ ẗρ ὯȠὯ
ς

ὴὩὶὭέὨρ
 

k ï ʢʦʝʬʽʮʽʻʥʪ ʟʛʣʘʜʞʫʚʘʥʥʷ; 
period ï ʢʽʣʴʢʽʩʪʴ ʯʘʩʦʚʠʭ ʧʝʨʽʦʜʽʚ; 
SMAy ï ʧʨʦʩʪʘ ʩʝʨʝʜʥʷ ʢʦʚʟʥʘ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

ʩʪʘʨʪʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ EMA. 

ʈʽʟʥʽ ʩʪʨʘʪʝʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʩʝʨʝʜʥʽʭ ʢʦʚʟʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʚ 
ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ, ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʽʡ ʯʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ɼʣʷ ʰʚʠʜʢʠʭ 
ʩʠʛʥʘʣʽʚ ʫ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʠʭ ʩʪʨʘʪʝʛʽʷʭ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʚʟʥʽ ʩʝʨʝʜʥʽ ʟ 
ʧʝʨʽʦʜʘʤʠ 5-10 ʜʥʽʚ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʣʷʪʠ ʩʘʤʫ ʜʠʥʘʤʽʢʫ ʥʘ ʚʦʣʘʪʠʣʴʥʠʭ ʨʠʥʢʘʭ. ʇʨʠ 

ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʨʦʤʽʞʢʫ ʦʙʠʨʘʶʪʴ 50-200 ʜʝʥʥʽ ʢʦʚʟʥʽ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʽ 
ʪʝʥʜʝʥʮʽʾ ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʘʢʪʠʚʽʚ.  

ʇʦʻʜʥʘʥʥʷ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʩʝʨʝʜʥʽʭ ʢʦʚʟʥʠʭ ʫ ʩʪʨʘʪʝʛʽʷʭ ʜʦʟʚʦʣʷʻ ʪʦʯʥʽʰʝ 
ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚ ʽ ʟʥʠʞʫʚʘʪʠ ʨʠʟʠʢ ʭʠʙʥʠʭ ʩʠʛʥʘʣʽʚ. 

ʂʦʚʟʥʽ ʩʝʨʝʜʥʽ ʢʦʨʠʩʥʽ ʫ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʽʚ ʧʽʜʪʨʠʤʢʠ ʪʘ ʦʧʦʨʫ. ʏʘʩʪʦ ʮʽʥʦʚʽ ʣʽʥʽʾ 
ʚʽʜʰʪʦʚʭʫʶʪʴʩʷ ʚʽʜ ʨʽʚʥʽʚ, ʜʝ ʧʨʦʭʦʜʷʪʴ ʢʦʚʟʥʽ ʩʝʨʝʜʥʽ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʨʠʨʦʜʥʠʤʠ 
ʟʦʥʘʤʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʦʧ-ʣʦʩʩʽʚ ʘʙʦ ʬʽʢʩʘʮʽʾ ʧʨʠʙʫʪʢʫ. ɹʘʛʘʪʦ ʪʨʝʡʜʝʨʽʚ 
ʥʘʣʘʰʪʦʚʫʶʪʴ ʩʚʦʾ ʩʪʨʘʪʝʛʽʾ ʪʘʢ, ʱʦʙ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʮʽ ʨʽʚʥʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ 

ʧʦʧʫʣʷʨʥʠʤʠ ʦʨʽʻʥʪʠʨʘʤʠ ʮʽʥʦʚʠʭ ʟʤʽʥ ʢʨʠʧʪʦʚʘʣʶʪʠ. 
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ʈʠʩ. 1. ɻʨʘʬʽʢ ʪʦʨʛʦʚʠʭ ʩʠʛʥʘʣʽʚ ʩʝʨʝʜʥʽʭ ʢʦʚʟʥʠʭ ʜʦ ʢʫʨʩʫ Bitcoin 

ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʘ ʥʘ ʦʩʥʦʚʽ [3] 

 
ɿ ʛʨʘʬʽʢʘ ʚʠʜʥʦ, ʱʦ ʩʝʨʝʜʥʷ ʢʦʚʟʥʘ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʘʣʴʥʠʡ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʮʽʥʠ 

ʢʨʠʧʪʦʚʘʣʶʪʠ, ʟʛʣʘʜʞʫʶʯʠ ʢʦʣʠʚʘʥʥʷ. ɿʥʠʞʝʥʥʷ ʮʽʥʠ BTC ʩʧʽʚʧʘʜʘʻ ʟ ʥʠʟʭʽʜʥʠʤ 
ʥʘʧʨʷʤʢʦʤ ʩʝʨʝʜʥʽʭ ʢʦʚʟʥʠʭ, ʪʦʜʽ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʟʨʦʩʪʘʥʥʽ 

ʢʦʚʟʥʦʾ ï ʮʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʩʝʨʝʜʥʽ ʢʦʚʟʥʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʠʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽ 
ʪʝʥʜʝʥʮʽʾ ʥʘ ʨʠʥʢʫ. 

ʇʝʨʝʪʠʥʘʥʥʷ ʣʽʥʽʡ ʩʝʨʝʜʥʽʭ ʢʦʚʟʥʠʭ (SMA, WMA, EMA) ʟ ʮʽʥʦʶ ʢʨʠʧʪʦʚʘʣʶʪʠ 
Bitcoin ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʟʤʽʥʠ ʪʨʝʥʜʫ: 

ʉʠʛʥʘʣ ʥʘ ʟʘʢʫʧʽʚʣʶ ï ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ (ʟʝʣʝʥʠʡ ʢʚʘʜʨʘʪ) ʧʦʟʥʘʯʘʶʪʴ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ 
ʢʦʚʟʥʽ ʧʝʨʝʪʠʥʘʶʪʴ ʮʽʥʫ ʟʥʠʟʫ ʚʛʦʨʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʠʛʥʘʣʦʤ ʥʘ ʧʦʢʫʧʢʫ 
ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʘʢʪʠʚʫ, ʦʩʢʽʣʴʢʠ ʧʦʢʫʧʮʽ ʧʦʯʠʥʘʶʪʴ ʜʦʤʽʥʫʚʘʪʠ ʥʘ ʨʠʥʢʫ 
ʢʨʠʧʪʦʚʘʣʶʪ  (ʧʦʯʘʪʦʢ ʚʠʩʭʽʜʥʦʛʦ ʪʨʝʥʜʫ). 

ʉʠʛʥʘʣ ʥʘ ʧʨʦʜʘʞ ï ʪʦʯʢʠ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴ ʧʝʨʝʪʠʥ ʟʚʝʨʭʫ ʚʥʠʟ, ʚʢʘʟʫʶʪʴ ʥʘ 
ʧʦʯʘʪʦʢ ʥʠʟʭʽʜʥʦʛʦ ʪʨʝʥʜʫ, ʦʩʢʽʣʴʢʠ ʪʝʧʝʨ ʧʨʦʜʘʚʮʽ ʥʘʙʫʚʘʶʪʴ ʧʝʨʝʚʘʞʥʦʛʦ ʩʪʘʥʦʚʠʱʘ 
ʥʘ ʨʠʥʢʫ. 

 ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʩʝʨʝʜʥʽʭ ʢʦʚʟʥʠʭ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʛʥʫʯʢʽʩʪʴ ʫ ʪʦʨʛʽʚʣʽ ʢʨʠʧʪʦʚʘʣʶʪʥʠʤʠ ʘʢʪʠʚʘʤʠ. ɿ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: EMA ʧʽʜʭʦʜʠʪʴ 
ʜʣʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʫ ʚʦʣʘʪʠʣʴʥʠʭ ʫʤʦʚʘʭ, ʪʦʜʽ ʷʢ SMA ʪʘ WMA ʢʨʘʱʝ 
ʧʦʢʘʟʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʥʘʧʨʷʤʦʢ ʮʽʥʠ ʜʣʷ ʩʝʨʝʜʥʴʦ-ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʩʪʨʘʪʝʛʽʡ. ʇʦʻʜʥʘʥʥʷ 
ʜʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʷʢ ʥʘ ʯʘʩʦʚʠʭ ʧʨʦʤʽʞʢʘʭ, ʪʘʢ ʽ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʦʢʨʘʱʫʻ ʨʝʟʫʣʴʪʘʪ ʧʨʦʛʥʦʟʫ ʪʘ ʚʧʝʚʥʝʥʦʩʪʽ, ʱʦ ʩʪʨʘʪʝʛʽʷ ʧʨʠʥʝʩʝ ʧʨʠʙʫʪʦʢ.  
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Journal of Risk and Financial Management [Cʪʘʪʪʷ] ç ɽʤʧʽʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʦʣʘʪʠʣʴʥʦʩʪʽ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪè ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://doi.org/10.3390/jrfm15110513 

2. Investopedia [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: çTECHNICAL ANALYSISè ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ:https://www.investopedia.com/ask/answers/071414/whats-difference-

between-moving-average-and-weighted-moving-average.asp 
3. CoinGecko ï ʮʽʥʘ Bitcoin [ɸʛʨʝʛʘʪʦʨ ʜʘʥʠʭ] ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.coingecko.com/uk/coins/bitcoin   

https://doi.org/10.3390/jrfm15110513
https://www.investopedia.com/ask/answers/071414/whats-difference-between-moving-average-and-weighted-moving-average.asp
https://www.investopedia.com/ask/answers/071414/whats-difference-between-moving-average-and-weighted-moving-average.asp
https://www.coingecko.com/uk/coins/bitcoin
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ʋɼʂ 338.43 
ʄʆɼɽʃʖɺɸʅʅʗ ʈʀʅʂʋ ɿɽʈʅɸ ʋʂʈɸɰʅʀ 

ʐʝʚʯʝʥʢʦ ɺ.ɺ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ. 
 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ 
ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʥʘʣʽʟʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʘʛʨʘʨʥʠʭ ʨʠʥʢʽʚ, ʥʘ 
ʷʢʠʭ ʚʟʘʻʤʦʜʽʶʪʴ ʯʠʩʣʝʥʥʽ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʘʶʯʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʩʚʽʪʦʚʽ ʮʽʥʠ, ʜʝʨʞʘʚʥʝ 
ʨʝʛʫʣʶʚʘʥʥʷ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 

ʈʦʩʽʡʩʴʢʦïʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʪʦʨʛʦʚʽ ʧʦʪʦʢʠ ʪʘ ʮʽʥʠ ʥʘ ʟʝʨʥʦ, ʱʦ 
ʧʨʠʟʚʝʣʦ ʜʦ ʧʨʦʙʣʝʤ ʟ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ ʚ ʨʷʜʽ ʢʨʘʾʥ. ʄʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʪʠʢʘʤ 
ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʠ ʥʘ ʨʠʥʢʫ ʥʘ ʦʩʥʦʚʽ ʧʦʪʦʯʥʠʭ ʜʘʥʠʭ ʽ ʚʠʟʥʘʯʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʪʘ 
ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʨʦʙʥʠʢʽʚ ʽ ʪʨʝʡʜʝʨʽʚ. 

ʄʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ 
ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʧʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʶ. ʄʦʜʝʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʠʥʢʦʚʽ ʧʨʦʮʝʩʠ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʦʩʥʦʚʥʠʤʠ 
ʟʤʽʥʥʠʤʠ. ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ, ʷʢ ʟʤʽʥʠ ʚ ʦʜʥʽʡ ʯʘʩʪʠʥʽ ʨʠʥʢʫ ʚʧʣʠʚʘʪʠʤʫʪʴ 

ʥʘ ʽʥʰʽ ʩʝʛʤʝʥʪʠ, ʽ ʩʪʚʦʨʶʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʠʥʢʫ ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 
ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʊʘʙʣʠʮʷ 1 ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʽ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ, ʷʢ 
ʟʤʽʥʠ ʚ ʦʙʩʷʛʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽʥʠ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʊʘʙʣʠʮʷ 1 
ɼʠʥʘʤʽʢʘ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʝʨʥʦʚʦʛʦ ʨʠʥʢʫ. ɼʞʝʨʝʣʦ: [2]. 

ʈʦʢʠ ʎʽʥʘ 
ʧʰʝʥʠʮʽ 
(ʛʨʥ/ʪ) 

ʎʽʥʘ 
ʢʫʢʫʨʫʜʟʠ 
(ʛʨʥ/ʪ) 

ʎʽʥʘ 
ʷʯʤʝʥʶ 
(ʛʨʥ/ʪ) 

ɺʠʨʦʙʥʠʮʪʚʦ 
ʧʰʝʥʠʮʽ (ʪʠʩ. 
ʪʦʥʥ) 

ɺʠʨʦʙʥʠʮʪʚʦ 
ʢʫʢʫʨʫʜʟʠ 
(ʪʠʩ. ʪʦʥʥ) 

ɺʠʨʦʙʥʠʮʪʚʦ 
ʷʯʤʝʥʶ 
(ʪʠʩ. ʪʦʥʥ) 

2018 5000 4800 4600 26000 35000 10000 

2019 5100 4900 4700 27000 34000 9500 

2020 5300 5100 4850 28000 36000 10500 

2021 5400 5200 4950 25000 37000 11000 

2022 5600 5400 5150 23000 30000 8500 
2023 5800 5500 5250 22000 32000 9000 

2023 ʜʦ 

2018, % 
116,0 114,6 114,1 84,6 91,4 90,0 

 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʮʽʥʦʶ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ (ʧʰʝʥʠʮʽ, ʢʫʢʫʨʫʜʟʠ, 
ʷʯʤʝʥʶ) ʪʘ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ. 

ʇʦ ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʢʫʣʴʪʫʨʘʭ ʦʪʨʠʤʘʥʽ ʚʽʜôʻʤʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ: ʜʣʷ 
ʧʰʝʥʠʮʽ -0,9, ʜʣʷ ʢʫʢʫʨʫʜʟʠ -0,58; ʷʯʤʝʥʶ -0,52 ʪʘ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʮʽʥ ʥʘ ʧʨʦʜʫʢʮʽʶ ʽ ʥʘʚʧʘʢʠ.  
ʇʦʢʘʟʥʠʢʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʮʽʥʦʶ ʷʯʤʝʥʶ ʽ ʢʫʢʫʨʫʜʟʠ ʪʘ ʾʭ ʚʠʨʦʙʥʠʮʪʚʦʤ ʟʥʘʯʥʦ 

ʤʝʥʰʽ ʟʘ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʧʦ ʧʰʝʥʠʮʽ. ʄʦʞʣʠʚʦ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰʫ 
ʩʪʽʡʢʽʩʪʴ ʨʠʥʢʫ ʷʯʤʝʥʶ ʽ ʢʫʢʫʨʫʜʟʠ ʘʙʦ ʧʨʦ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ ʩʪʘʙʽʣʽʟʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʘ ʮʽʥʠ. 
ʉʝʨʝʜ ʘʥʘʣʽʟʦʚʘʥʠʭ ʢʫʣʴʪʫʨ ʧʰʝʥʠʮʷ ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʚʠʱʫ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ 

ʤʽʞ ʮʽʥʦʶ ʪʘ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ ʯʫʪʣʠʚʫ ʨʝʘʢʮʽʶ 
ʚʠʨʦʙʥʠʢʽʚ ʥʘ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʧʰʝʥʠʮʶ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʢʦʨʦʯʝʥʥʷ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʘʙʦ ʥʘ ʟʤʽʥʠ ʮʽʥʠ ʥʘ ʟʝʨʥʦ, ʷʢ ʨʝʘʢʮʽʶ ʥʘ ʟʙʽʣʴʰʝʥʥʷ 
ʯʠ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɸʥʘʣʽʪʠʯʥʠʡ ʚʠʨʘʟ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʪʘ ʮʽʥʦʶ: 

e+-= x,,Y 106830288055  (ʈʠʩ.1). 
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ʆʪʨʠʤʘʥʘ ʨʝʛʨʝʩʽʡʥʘ ʤʦʜʝʣʴ ʤʘʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʠʤʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʝʛʨʝʩʽʾ 
(ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʉʪʴʶʜʝʥʪʘ ʜʦʨʽʚʥʶʻ -2,886) ʪʘ ʭʦʨʦʰʠʡ ʧʦʢʘʟʥʠʢ 
ʢʦʝʬʽʮʽʻʥʪʘ ʌʽʰʝʨʘ (8,83), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʦʜʝʣʴ ʜʦʙʨʝ ʦʧʠʩʫʻ ʧʨʦʮʝʩ. 

 

 
ʈʠʩ.1. ɿʘʣʝʞʥʽʩʪʴ ʮʽʥʠ ʧʰʝʥʠʮʽ ʚʽʜ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. ɼʞʝʨʝʣʦ: 

ʈʦʟʨʦʙʢʘ ʘʚʪʦʨʘ ʥʘ ʦʩʥʦʚʽ [2] 
 

ɿʘ ʜʘʥʠʤʠ ʧʨʦ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ ʚ ʪʠʩ. ʪʦʥʥ  ʟʘ 2010-2023 ʨʨ. ʙʫʣʘ 
ʧʦʙʫʜʦʚʘʥʘ ʣʦʛʘʨʠʬʤʽʯʥʘ ʤʦʜʝʣʴ: )t(u)tln(,,Y =+= 56332124717874  (ʈʠʩ.2). 

ʄʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʦʩʥʦʚʥʠʤ ʫʤʦʚʘʤ ʧʝʨʝʚʽʨʢʠ ʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ: R=0,68; F=10,33. 

ʈʠʩʫʥʦʢ 2 ʜʝʤʦʥʩʪʨʫʻ ʪʝʥʜʝʥʮʽʶ ʥʝʟʥʘʯʥʦʛʦ, ʧʨʦʪʝ ï ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ 
ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʚ ʦʩʪʘʥʥʽ ʜʚʘ ʨʦʢʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʯʝʨʝʟ 
ʚʽʡʩʴʢʦʚʫ ʘʛʨʝʩʽʶ ʨʦʩʽʾ, ʟʦʢʨʝʤʘ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. 

 
ʈʠʩ.2. ʇʨʦʛʥʦʟ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʰʝʥʠʮʽ ʚ ʋʢʨʘʾʥʽ. ɼʞʝʨʝʣʦ: ʈʦʟʨʦʙʢʘ 

ʘʚʪʦʨʘ ʥʘ ʦʩʥʦʚʽ [2] 
ʗʢʱʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʪʦ ʤʦʞʥʘ ʩʧʨʦʛʥʦʟʫʚʘʪʠ 

ʽ ʮʽʥʫ ʟʝʨʥʘ, ʚʚʘʞʘʶʯʠ ʨʽʚʥʽ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʾ ʬʦʨʤʫʚʘʥʥʷ, 
ʥʝʟʤʽʥʥʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʥʦʟʦʚʘʥʘ ʮʽʥʘ ʥʘ ʟʝʨʥʦ ʧʰʝʥʠʮʽ ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʦʶ 

(ʊʘʙʣ.2): 
ʊʘʙʣʠʮʷ 2 

ʇʨʦʛʥʦʟ ʮʽʥʠ ʥʘ ʧʰʝʥʠʮʶ ʚ ʋʢʨʘʾʥʽ, ʛʨʥ/ʪ. ɼʞʝʨʝʣʦ: ʈʦʟʨʦʙʢʘ ʘʚʪʦʨʘ. 

ʈʦʢʠ ʈʦʟʨʘʭʫʥʢʦʚʘ ʄʦʞʣʠʚʘ ʚʝʨʭʥʷ ʄʦʞʣʠʚʘ ʥʠʞʥʷ 
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʢʦʣʠʚʘʥʥʷʤʠ ʦʙʩʷʛʽʚ 
ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʮʽʥʦʶ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ 
ʤʦʥʽʪʦʨʠʥʛʫ ʨʠʥʢʦʚʠʭ ʪʨʝʥʜʽʚ ʪʘ ʤʦʜʝʣʶʚʘʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 
ʝʬʝʢʪʠʚʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ.  

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Country Summary - Ukraine. IPAD, USDA Foreign Agricultural Service. Available at: 
https://ipad.fas.usda.gov/countrysummary/default.aspx?id=UP  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

16.10.2024). 
2. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ: ʈʦʩʣʠʥʥʠʮʪʚʦ URL:  
https://www.ukrstat.gov.ua/  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 25.10.2024) 

  

https://ipad.fas.usda.gov/countrysummary/default.aspx?id=UP
https://www.ukrstat.gov.ua/%20%20(дата
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ʋɼʂ 330.142 
ʂʆʄɽʈʎɯʁʅɸ ɯʅʌʆʈʄɸʎɯʗ ʗʂ ɽʃɽʄɽʅʊ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɻʆ 

ʂɸʇɯʊɸʃʋ 

ʂʣʠʤʝʥʢʦ ɸ. ɹ., ʘʩʧʽʨʘʥʪ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʇʦʨʩʶʨʦʚʘ ɯ. ʇ. 

 
ʉʴʦʛʦʜʥʽ ʚʩʝ ʙʽʣʴʰʦʾ ʨʦʣʽ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ, ʚʝʜʝʥʥʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ ʦʧʝʨʘʮʽʡ ʚʽʜʽʛʨʘʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʝʩʫʨʩ. ʌʘʢʪʠʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 
ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʩʦʙʣʠʚʦʛʦ ʨʝʩʫʨʩʫ ï ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʘʥʴ, ʷʢʽ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʫ 

(ʢʦʤʝʨʮʽʡʥʫ) ʮʽʥʥʽʩʪʴ, ʽ ʧʨʠʥʦʩʷʪʴ ʜʦʭʽʜ ʘʙʦ ʧʨʠʙʫʪʦʢ. ʇʨʠ ʮʴʦʤʫ ʪʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘ 
ʟʥʘʥʥʷ, ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʤ ʢʨʠʪʝʨʽʷʤ ï ̒  ʫʥʽʢʘʣʴʥʠʤʠ, ʧʝʨʝʙʫʚʘʶʪʴ ʚ 
ʦʙʤʝʞʝʥʦʤʫ ʜʦʩʪʫʧʽ (ʪʦʙʪʦ ʻ ʢʦʥʬʽʜʝʥʮʽʡʥʠʤʠ); ʤʘʶʪʴ ʢʦʤʝʨʮʽʡʥʫ ʧʨʠʜʘʪʥʽʩʪʴ ʪʘ 
ʮʽʥʥʽʩʪʴ; ʤʘʶʪʴ ʟʘʢʨʽʧʣʝʥʠʡ ʪʠʪʫʣ ʚʣʘʩʥʦʩʪʽ (ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʛʦ ʚʦʣʦʜʽʣʴʮʷ). ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ ʫʧʨʘʚʣʽʥʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ 
ʦʜʥʦʯʘʩʥʦ ʪʨʴʦʭ ʢʘʪʝʛʦʨʽʡ ï ʽʥʥʦʚʘʮʽʡ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 
ʢʘʧʽʪʘʣʫ. 

ɸʢʪʫʘʣʽʟʫʻʪʴʩʷ ʧʠʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʟʥʘʥʥʷ ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʇʨʦʙʣʝʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ, ʚʧʣʠʚʫ ʡʦʛʦ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʘʚʘʣʠ ʧʨʝʜʤʝʪʦʤ 
ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʽʥʦʟʝʤʥʠʭ ʚʯʝʥʠʭ, ʟʦʢʨʝʤʘ ɼ. ɹʝʣʣ, ɼʞ. ʂ. 
ɻʝʣʙʨʝʡʪ, ʄ. ʌʽʰʝʨ, ɽ. ɼʝʥʽʩʦʥ, ʌ. ʄʘʭʣʫʧ, A. ʊʦʬʣʝʨ, ʃ. ɽʜʚʽʩʦʥ, ʄ. ʊʫʨʦʫ, ʊ. ʉʪʶʘʨʪ, 

ʇ. ʉʘʣʽʚʘʥ, B. ɹʘʟʠʣʝʚʠʯ, ʃ. ɹʝʟʯʘʩʥʠʡ, ʆ. ɹʫʪʥʽʢ-ʉʽʚʝʨʩʴʢʠʡ, ʆ. ʉʦʙʢʦ ʪʘ ʽʥ. ʇʨʠ ʮʴʦʤʫ 
ʙʘʛʘʪʦ ʚʯʝʥʠʭ ʨʦʟʛʣʷʜʘʶʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ ʷʢ ʩʠʩʪʝʤʫ ʚʩʴʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 
ʟʥʘʥʥʷ, ʥʘʧʨʘʮʶʚʘʥʴ ʪʘ ʥʘʚʠʯʦʢ ʪʦʱʦ. 

ʊʦʤʘʩ ʉʪʶʘʨʪ, ʟʦʢʨʝʤʘ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ 

ʧʝʨʩʦʥʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. ʗʢ ʩʪʚʝʨʜʞʫʻ 
ʥʘʫʢʦʚʝʮʴ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ ï ʮʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʚʢʣʶʯʘʻ ʟʥʘʥʥʷ, 
ʜʦʩʚʽʜ, ʽʥʬʦʨʤʘʮʽʶ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʚʣʘʩʥʽʩʪʴ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʩʪʚʦʨʝʥʥʽ ʮʽʥʥʦʩʪʝʡ. 
ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ ʻ ʢʦʣʝʢʪʠʚʥʦʶ ʨʦʟʫʤʦʚʦʶ ʝʥʝʨʛʽʻʶ, ʱʦ ʚʢʣʶʯʘʻ ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ 
ʜʽʣʦʚʫ ʨʝʧʫʪʘʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ ʟʘʙʝʟʧʝʯʫʻ ʥʝ 
ʣʠʰʝ ʢʦʥʢʫʨʝʥʪʥʫ ʧʦʟʠʮʽʶ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʠʥʢʫ, ʘ ʡ ʛʝʥʝʨʫʻ ʧʨʠʙʫʪʦʢ. ʅʘ ʜʫʤʢʫ ʊ. 
ʉʪʶʘʨʪʘ ʟʘʟʥʘʯʝʥʠʡ ʚʠʜ ʢʘʧʽʪʘʣʫ ʽʩʥʫʻ ʫ ʬʦʨʤʽ ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʥʘʥʴ, ʱʦ ʚʠʨʦʩʪʘʻ 

ʥʘʚʢʦʣʦ ʧʝʚʥʦʾ ʟʘʜʘʯʽ, ʣʶʜʠʥʠ ʯʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʽ, ʚʦʜʥʦʯʘʩ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʠ, ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ. ɺ ʩʪʨʫʢʪʫʨʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 
ʢʘʧʽʪʘʣʫ ʊ. ʉʪʶʘʨʪ ʚʠʦʢʨʝʤʠʚ ʣʶʜʩʴʢʠʡ, ʩʪʨʫʢʪʫʨʥʠʡ ʪʘ ʩʧʦʞʠʚʯʠʡ ʢʘʧʽʪʘʣ [1, c.112]. 

ʆʪʞʝ, ʥʘ ʩʴʦʛʦʜʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʷʢ ʢʦʤʧʣʝʢʩ 

ʽʥʬʦʨʤʘʮʽʾ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ, ʜʽʣʦʚʦʛʦ ʘʙʦ ʚʠʨʦʙʥʠʯʦʛʦ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʻ 
ʥʘʩʣʽʜʢʦʤ ʥʘʫʢʦʚʦʾ ʘʙʦ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʛʝʥʝʨʘʮʽʾ ʜʦʜʘʪʢʦʚʦʛʦ 
ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ, ʽ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʠʡ ʪʘ ʶʨʠʜʠʯʥʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ. ɺʽʜʧʦʚʽʜʥʦ, 
ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʙʫʜʴ-ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʦʶ ʚʦʣʦʜʽʻ ʩʫʙôʻʢʪ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʢʨʠʪʝʨʽʷʤ ʚʠʟʥʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ. 
ʇʠʪʘʥʥʷʤ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʷʢ ʟ ʦʙôʻʢʪʦʤ ʧʨʘʚʘ, 

ʧʨʠʜʽʣʷʣʦ ʫʚʘʛʫ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ. ʗʢ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʟʥʘʯʘʻ ʄ. ɻ. ʉʘʥʘʢʫʻʚ [3, c. 91] 
ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʬʝʨʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʦʜʥʫ ʟ ʥʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʛʘʣʫʟʝʡ, ʘʣʝ ʡ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʯʘʩʪʠʥʫ ʚʩʴʦʛʦ 
ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʫʢʠ, ʥʘʫʢʦʚʫ ʙʘʟʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ 
ʟʘʩʥʦʚʘʥʝ ʥʘ ʟʥʘʥʥʷʭ. ʅʘ ʜʫʤʢʫ ʆ. ʇ. ɼʟʴʦʙʘʥʴ [2, c. 94] ʽʥʬʦʨʤʘʮʽʷ ʮʝ ʙʘʛʘʪʦʧʣʘʥʦʚʠʡ 
ʬʝʥʦʤʝʥ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʠʡ ʩʧʝʮʠʬʽʯʥʠʤ ʯʠʥʦʤ ʧʨʦʷʚʣʷʻ ʩʝʙʝ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʧʨʦʪʽʢʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʞʠʚʦʾ ʪʘ ʥʝʞʠʚʦʾ 
ʧʨʠʨʦʜʠ: ʫ ʥʝʞʠʚʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʚ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʘʭ ʽ ʩʠʩʪʝʤʘʭ ʰʪʫʯʥʦʾ 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʨʠʨʦʜʠ, ʩʪʚʦʨʝʥʠʭ ʣʶʜʠʥʦʶ, ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʦʞ ʫ ʣʶʜʩʴʢʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ 
ʽ ʩʚʽʜʦʤʦʩʪʽ. 

ʄ. ɻ. ʉʘʥʘʢʫʻʚ [3, c. 92-93] ʥʘʛʦʣʦʰʫʻ ʥʘ ʪʦʤʫ, ʱʦ ʬʝʥʦʤʝʥ ʽʥʬʦʨʤʘʮʽʾ ʻ 
ʙʘʛʘʪʦʧʣʘʥʦʚʠʤ, ʪʦʤʫ ʚʽʥ ʩʧʝʮʠʬʽʯʥʠʤ ʯʠʥʦʤ ʧʨʦʷʚʣʷʻ ʩʝʙʝ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʾʭ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ 
ʩʪʨʫʢʪʫʨʽ ʨʝʘʣʴʥʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʚʣʘʩʪʠʚʠʡ ʜʫʘʣʽʟʤ, ʪʘʢ ʷʢ ʚʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 
ʜʚʘ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ ï ʬʽʟʠʯʥʫ ʪʘ ʽʜʝʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʷʢʽ ʦʙôʻʢʪʠʚʥʦ ʽʩʥʫʶʪʴ ʽ 
ʙʝʟʧʝʨʝʨʚʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʚʦʣʦʜʽʶʯʠ ʚʣʘʩʪʠʚʽʩʪʶ ʚʟʘʻʤʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ. 

ʗʢ ʟʘʟʥʘʯʘʻ ʆ. ɺ. ʉʪʦʚʧʝʮʴ [4, c. 55] ʩʫʪʥʽʩʪʴ ʬʝʥʦʤʝʥʫ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʣʠʚʦ ʧʽʟʥʘʪʠ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʟʫ ʾʾ ʘʪʨʠʙʫʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 
ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫ ʬʦʢʫʩʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʬʝʥʦʤʝʥ ʽʥʬʦʨʤʘʮʽʾ, 
ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʦʢʨʽʤ çʢʣʘʩʠʯʥʦʛʦ ʥʘʙʦʨʫè ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʾ 

(ʦʙ'ʻʢʪʠʚʥʽʩʪʴ, ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʧʦʚʥʦʪʘ, ʘʢʪʫʘʣʴʥʽʩʪʴ, ʮʽʥʥʽʩʪʴ, ʜʠʩʢʨʝʪʥʽʩʪʴ ʽ 
ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ, ʚʽʜʯʫʞʫʚʘʥʽʩʪʴ ʽ ʥʝʚʽʜʯʫʞʫʚʘʥʽʩʪʴ), ʽʩʥʫʚʘʥʥʷ ʾʾ ʪʘʢʦʞ ʤʦʞʣʠʚʦ 
ʧʦʚôʷʟʘʪʠ ʽʟ ʪʘʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ: ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʡ ʚʘʨʽʘʪʠʚʥʽʩʪʴ, ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽʩʪʴ 
(ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ, ʜʦ ʧʦʤʥʦʞʝʥʥʷ), ʪʨʘʥʩʣʴʦʚʘʥʽʩʪʴ, ʧʦʣʽʧʦʪʝʥʪʥʽʩʪʴ, 

ʟʥʝʮʽʥʶʚʘʥʽʩʪʴ ʪʘ ʨʠʟʠʢ ʧʩʫʚʘʥʥʷ ʘʙʦ ʚʪʨʘʪʠ, ʨʝʧʣʽʢʦʚʘʥʽʩʪʴ. ɺʽʜʧʦʚʽʜʥʦ, ʮʝ ʥʝ 
ʚʠʯʝʨʧʥʠʡ ʧʝʨʝʣʽʢ ʦʟʥʘʢ ʽʥʬʦʨʤʘʮʽʾ. ʆ. ɺ. ʉʪʦʚʧʝʮʴ [4] ʟʘʟʥʘʯʘʻ ʧʨʦ ʮʠʢʣʽʯʥʠʡ 
ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʟʥʘʥʥʷʤ: ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʭʦʜʠʪʴ ʫ ʟʥʘʥʥʷ, ʢʦʣʠ ʚʦʥʘ 
çʧʝʨʝʪʨʘʚʣʶʻʪʴʩʷè ʩʫʙ'ʻʢʪʦʤ ʥʘ ʤʝʥʪʘʣʴʥʦʤʫ ʨʽʚʥʽ (ʧʨʦʮʝʩ ʩʫʙôʻʢʪʠʚʽʟʘʮʽʾ); ʟʥʘʥʥʷ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʩʫʙ'ʻʢʪʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʡ ʽʥʰʠʭ ʟʥʘʢʦʚʠʭ ʬʦʨʤ ʫ ʩʦʮʽʦʢʫʣʴʪʫʨʥʫ 
ʽʥʬʦʨʤʘʮʽʶ (ʧʨʦʮʝʩ ʦʙ'ʻʢʪʠʚʽʟʘʮʽʾ). ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʩʭʠʣʴʥʽ ʜʦ ʜʫʤʢʠ, 
ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʤʘʪʠ ʮʽʥʥʽʩʪʴ ʜʣʷ ʾʾ ʚʦʣʦʜʽʣʴʮʷ ʷʢ ʦʢʨʝʤʠʡ ʩʧʝʮʠʬʽʯʥʠʡ ʨʝʩʫʨʩ, 
ʟʜʘʪʥʠʡ ʥʘ ʛʝʥʝʨʘʮʽʶ ʧʨʠʙʫʪʢʫ.   

ʗʢ ʤʠ ʟʘʟʥʘʯʘʣʠ ʨʘʥʽʰʝ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʢʘʧʽʪʘʣ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 
ʷʢ ʧʝʚʥʠʡ ʦʙôʻʢʪ (ʘʢʪʠʚ), ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʫʢʦʚʦʾ ʪʘ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʪʘ ʶʨʠʜʠʯʥʦ ʦʬʦʨʤʣʝʥʠʡ; ʟʜʘʪʝʥ ʛʝʥʝʨʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ; 
ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʦʚʽʨʥʦ ʦʮʽʥʝʥʽ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʢʘʟʘʥʦʛʦ ʚʠʱʝ, ʜʦ ʩʢʣʘʜʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚʘ 
ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ: ʚʠʥʠʢʣʘ (ʙʫʣʘ ʩʪʚʦʨʝʥʘ) ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʫʢʦʚʦʾ, 
ʜʦʩʣʽʜʥʦʾ ʪʘ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦ (ʫ 
ʪ. ʯ. ʟʜʽʡʩʥʝʥʦ ʾʾ ʶʨʠʜʠʯʥʠʡ ʟʘʭʠʩʪ, ʦʬʦʨʤʣʝʥʥʷ, ʚʯʠʥʷʶʪʴʩʷ ʧʝʚʥʽ ʜʽʾ ʱʦʜʦ ʦʙʤʝʞʝʥʥʷ 

ʾʾ ʧʦʰʠʨʝʥʥʷ ʪʘ ʨʦʟʛʦʣʦʰʝʥʥʷ); ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʜʦʟʚʦʣʷʻ ʪʨʠʤʘʪʠ ʧʨʠʙʫʪʦʢ, 
ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʯʠ ʛʝʥʝʨʫʚʘʪʠ ʽʥʰʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʫ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʦʶ ʚʦʣʦʜʽʻ ʪʘ ʨʦʟʧʦʨʷʜʞʘʻʪʴʩʷ ʩʫʙôʻʢʪ 
ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʩʘʤʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʪʦ ʮʝ ʜʦʟʚʦʣʠʪʴ ʚʠʦʢʨʝʤʠʪʠ 

ʪʽ ʦʙôʻʢʪʠ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ʝʣʝʤʝʥʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʽʪʘʣʫ, ʽ ʷʢʽ 
ʤʘʶʪʴ ʧʨʷʤʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʘʨʪʽʩʪʴ ʘʢʪʠʚʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʂʃɸʉʊɽʈʅʀʁ ɸʅɸʃɯɿ ɸɻʈɸʈʅʆɻʆ ʉɽʂʊʆʈʋ ʋʂʈɸɰʅʀ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ 

ʈʝʤʽʥʥʘ ʇ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʣʠʤʝʥʢʦ ʅ.ɸ. 
 
ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʧʨʠʟʚʝʣʘ ʜʦ ʟʥʘʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʪʨʘʪ ʨʝʩʫʨʩʽʚ 

ʪʘ ʟʤʽʥ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʧʦʩʪʨʘʞʜʘʣʠ ʧʽʚʜʝʥʥʽ ʪʘ ʩʭʽʜʥʽ 
ʨʝʛʽʦʥʠ, ʜʝ ʘʢʪʠʚʥʽ ʙʦʡʦʚʽ ʜʽʾ ʫʩʢʣʘʜʥʠʣʠ ʘʙʦ ʧʦʚʥʽʩʪʶ ʧʨʠʧʠʥʠʣʠ ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. 
ʎʽ ʚʠʢʣʠʢʠ ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʜʣʷ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ 
ʪʘ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. ɿʘ ʦʮʽʥʢʘʤʠ ʌɸʆ, ʯʝʨʝʟ 

ʚʽʡʥʫ ʩʽʣʴʩʴʢʽ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʟʘʟʥʘʣʠ ʙʣʠʟʴʢʦ 2,25 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʟʙʠʪʢʽʚ. 
ɿ ʥʠʭ ʙʣʠʟʴʢʦ 1,26 ʤʣʨʜ ʜʦʣ. ʉʐɸ ʟʙʠʪʢʽʚ ʟʘʚʜʘʥʦ ʚ ʛʘʣʫʟʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘ 
0,98 ʤʣʨʜ ʜʦʣ. ʉʐɸ ï ʪʚʘʨʠʥʥʠʮʪʚʘ. ɺ ʋʢʨʘʾʥʽ 25 % ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚ ʟʫʧʠʥʠʣʠ ʘʙʦ ʟʤʝʥʰʠʣʠ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʚʽʡʥʫ, ʫ 

ʧʨʠʬʨʦʥʪʦʚʠʭ ʦʙʣʘʩʪʷʭ ï 38 % .  
ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʦʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ K-ʩʝʨʝʜʥʽʭ ʜʣʷ 

ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʘʛʨʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʽʙʨʘʥʠʭ ʟʘ ʧʝʨʽʦʜ 2018ï2023 ʨʨ. 
ʆʩʥʦʚʥʽ ʜʘʥʽ ʥʘʜʘʥʽ ɼʝʨʞʘʚʥʦʶ ʩʣʫʞʙʦʶ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. ʇʦʢʘʟʥʠʢʠ ʦʭʦʧʣʶʶʪʴ 

ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ: ʧʣʦʱʽ ʦʙʨʦʙʣʝʥʠʭ ʟʝʤʝʣʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʽ 
ʧʝʩʪʠʮʠʜʽʚ, ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨ, ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʦʱʦ.  

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʚʩʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ ʪʨʠ 
ʦʩʥʦʚʥʽ ʛʨʫʧʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʦʪʨʝʙʠ ʚ ʧʽʜʪʨʠʤʮʽ. 

 
ʈʠʩ. 1. ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʟʘ ʘʛʨʘʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

 

ʂʣʘʩʪʝʨ 0 ð ʧʽʚʜʝʥʥʽ ʪʘ ʩʭʽʜʥʽ ʨʝʛʽʦʥʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ɼʦʥʝʮʴʢʫ, ʃʫʛʘʥʩʴʢʫ, 
ɿʘʧʦʨʽʟʴʢʫ, ʄʠʢʦʣʘʾʚʩʴʢʫ ʪʘ ʍʝʨʩʦʥʩʴʢʫ ʦʙʣʘʩʪʽ, ʻ ʥʘʡʙʽʣʴʰ ʧʦʩʪʨʘʞʜʘʣʠʤʠ ʚʽʜ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ. ɼʦ ʢʦʥʬʣʽʢʪʫ ʮʽ ʨʝʛʽʦʥʠ ʙʫʣʠ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ, 
ʦʩʦʙʣʠʚʦ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʝʨʥʦʚʠʭ ʪʘ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢ ʪʝʧʝʨ ʚʦʥʠ ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ 
ʨʫʡʥʫʚʘʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ: ʧʦʰʢʦʜʞʝʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʝʣʝʚʘʪʦʨʠ, 
ʽʨʠʛʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʙʣʦʢʘʜʠ. ɼʣʷ ʮʠʭ 

ʨʝʛʽʦʥʽʚ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʻ ʟʘʭʦʜʠ ʟ ʨʦʟʤʽʥʫʚʘʥʥʷ ʟʝʤʝʣʴ, ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 
ʥʘʜʘʥʥʷ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʄʽʞʥʘʨʦʜʥʘ ʧʽʜʪʨʠʤʢʘ ʪʘ 
ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʚʽʜʥʦʚʣʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʚʽʜʥʦʚʣʝʥʥʽ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʩʽʥʥʷʤ ʽ ʜʦʙʨʠʚʘʤʠ. 

ʂʣʘʩʪʝʨ 1 ð ʮʝʥʪʨʘʣʴʥʽ ʪʘ ʩʭʽʜʥʽ ʨʝʛʽʦʥʠ (ɺʽʥʥʠʮʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ, 
ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʆʜʝʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʉʫʤʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʏʝʨʢʘʩʴʢʘ ʪʘ 
ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʽ), ʱʦ ʟʙʝʨʝʛʣʠ ʘʛʨʘʨʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʧʦʧʨʠ ʚʽʡʩʴʢʦʚʽ ʨʠʟʠʢʠ. ʎʝʡ 
ʢʣʘʩʪʝʨ ʦʭʦʧʣʶʻ ʷʢ ʩʪʘʙʽʣʴʥʽ ʘʛʨʘʨʥʽ ʨʝʛʽʦʥʠ (ʥʘʧʨʠʢʣʘʜ, ʂʠʾʚʩʴʢʘ ʪʘ ɺʽʥʥʠʮʴʢʘ 

ʦʙʣʘʩʪʽ), ʪʘʢ ʽ ʪʽ, ʱʦ ʤʝʞʫʶʪʴ ʽʟ ʟʦʥʘʤʠ ʙʦʡʦʚʠʭ ʜʽʡ, ʱʦ ʨʦʙʠʪʴ ʾʭʥʽ ʧʦʪʨʝʙʠ 
ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ. ʍʘʨʢʽʚʩʴʢʘ ʪʘ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʦʙʩʪʨʽʣʽʚ, 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʱʦ ʫʩʢʣʘʜʥʠʣʦ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ, ʭʦʯʘ ʘʛʨʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝ ʧʨʠʧʠʥʠʣʦʩʴ. ɼʣʷ 
ʂʣʘʩʪʝʨʫ 1 ʚʘʞʣʠʚʠʤʠ ʻ ʧʽʜʪʨʠʤʢʘ ʧʝʨʝʤʽʱʝʥʠʭ ʬʝʨʤʝʨʽʚ, ʟʤʽʮʥʝʥʥʷ ʝʢʩʧʦʨʪʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʦʩʦʙʣʠʚʦ ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʢʦʦʧʝʨʘʮʽʾ ʤʽʞ ʨʝʛʽʦʥʘʤʠ 
ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʽʡʥʠ. ɯʥʚʝʩʪʠʮʽʾ ʫ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʪʘ 

ʧʽʜʪʨʠʤʢʘ ʧʨʦʛʨʘʤ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʨʦʙʦʯʦʾ ʩʠʣʠ ʜʦʧʦʤʦʞʫʪʴ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʘʛʨʘʨʥʝ 
ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʫʤʦʚʘʭ ʢʦʥʬʣʽʢʪʫ. 

ʂʣʘʩʪʝʨ 2 ð ʟʘʭʽʜʥʽ ʪʘ ʧʽʚʥʽʯʥʽ ʨʝʛʽʦʥʠ (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ, 
ɾʠʪʦʤʠʨʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʪʘ ʏʝʨʥʽʚʝʮʴʢʘ 

ʦʙʣʘʩʪʽ), ʱʦ ʟʘʟʥʘʣʠ ʤʝʥʰʠʭ ʨʫʡʥʫʚʘʥʴ ʯʝʨʝʟ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʙʦʡʦʚʠʭ ʜʽʡ. ʋ ʮʠʭ 
ʨʝʛʽʦʥʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ 
ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ, ʷʢʽ ʟʘʣʫʯʝʥʽ ʜʦ ʨʦʙʦʪʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 
ʃʴʚʽʚʩʴʢʘ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʽ ʪʘʢʦʞ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤʠ ʣʦʛʽʩʪʠʯʥʠʤʠ ʮʝʥʪʨʘʤʠ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʘʛʨʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʋ ʂʣʘʩʪʝʨʽ 2 ʚʘʨʪʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ 
ʽʥʪʝʛʨʘʮʽʾ ɺʇʆ ʚ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ, ʽʥʚʝʩʪʫʚʘʪʠ ʚ ʨʦʟʰʠʨʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ 
ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʝʨʝʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʩʪʘʣʽ 
ʘʛʨʘʨʥʽ ʧʨʘʢʪʠʢʠ. ʎʽ ʨʝʛʽʦʥʠ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʥʘʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʱʦ ʤʦʞʝ ʢʦʤʧʝʥʩʫʚʘʪʠ ʚʪʨʘʪʠ ʥʘ ʩʭʦʜʽ. 
ʆʪʨʠʤʘʥʽ ʢʣʘʩʪʝʨʠ ʜʦʧʦʤʘʛʘʶʪʴ ʦʮʽʥʠʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʩʧʨʠʷʶʯʠ ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞʥʘʨʦʜʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʜʦʧʦʤʘʛʘʶʯʠ ʽʥʦʟʝʤʥʠʤ ʧʘʨʪʥʝʨʘʤ 
ʩʧʨʷʤʦʚʫʚʘʪʠ ʜʦʧʦʤʦʛʫ ʪʫʜʠ, ʜʝ ʚʦʥʘ ʥʘʡʙʽʣʴʰʝ ʧʦʪʨʽʙʥʘ. ʉʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʻ ʟʤʦʛʫ ʟʙʝʨʝʛʪʠ ʘʛʨʘʨʥʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ ʪʘ 
ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ ʚʽʜʥʦʚʣʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʽʡʥʠ. ʇʨʘʢʪʠʯʥʽ 
ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 
ʧʽʜʪʨʠʤʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʨʫʡʥʫʚʘʥʴ ʽ ʘʛʨʘʨʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ. 

ɯʥʚʝʩʪʠʮʽʾ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʧʽʜʪʨʠʤʢʘ ʧʦʩʪʨʘʞʜʘʣʠʭ ʨʝʛʽʦʥʽʚ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʣʠʭ 
ʧʨʘʢʪʠʢ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ, 
ʚʽʜʥʦʚʣʝʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʥʘ 
ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 
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ʋɼʂ 614.2:004 
ʆʎɯʅʂɸ ʇʈʆʎɽʉɯɺ ʎʀʌʈʆɺɯɿɸʎɯɰ ʄɽɼʀʏʅʆɰ ʉʀʉʊɽʄʀ ʋʂʈɸɰʅʀ 

ʄʘʨʢʝʣʦʚʘ ʉ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ. 
 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʪʘʣʘ ʚʠʟʥʘʯʘʣʴʥʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ 
ʨʽʟʥʠʭ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ. ʆʜʥʽʻʶ ʟ ʛʘʣʫʟʝʡ, ʱʦ ʟʘʟʥʘʣʘ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʮʠʬʨʦʚʽʟʘʮʽʾ, 
ʻ ʤʝʜʠʮʠʥʘ, ʜʝ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʧʦʪʨʝʙʘʤʠ ʧʘʮʽʻʥʪʽʚ ʽ ʤʝʜʠʯʥʠʭ 
ʟʘʢʣʘʜʽʚ. ɺʝʙ ʜʦʜʘʪʢʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʽʰʦʤʫ 

ʫʧʨʘʚʣʽʥʥʶ ʤʝʜʠʯʥʠʤʠ ʧʦʩʣʫʛʘʤʠ, ʧʦʢʨʘʱʝʥʥʶ ʢʣʽʻʥʪʩʴʢʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 
ʟʘʛʘʣʴʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.  

ɹʽʣʴʰʽʩʪʴ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ ʬʫʥʢʮʽʦʥʫʚʘʣʠ ʚ ʪʘʢʠʭ ʨʝʞʠʤʘʭ: ʪʨʘʜʠʮʽʡʥʘ 
ʨʝʻʩʪʨʘʮʽʷ: ʧʘʮʽʻʥʪʠ ʟʘʤʦʚʣʷʣʠ ʧʨʠʡʦʤ, ʧʨʠʭʦʜʷʯʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ, 

ʫ ʨʝʻʩʪʨʘʪʫʨʽ; ʪʝʣʝʬʦʥʥʽ ʟʘʤʦʚʣʝʥʥʷ: ʧʘʮʽʻʥʪʠ ʟʚ'ʷʟʫʚʘʣʠʩʴ ʪʝʣʝʬʦʥʦʤ ʟ ʤʝʜʠʯʥʦʶ 
ʫʩʪʘʥʦʚʦʶ, ʱʦʙ ʟʘʧʠʩʘʪʠʩʷ ʥʘ ʧʨʠʡʦʤ; ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ: ʧʘʮʽʻʥʪʠ ʥʘʜʩʠʣʘʣʠ 
ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ ʜʣʷ ʙʨʦʥʶʚʘʥʥʷ ʧʨʠʡʦʤʫ ʘʙʦ ʦʪʨʠʤʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡ ʫ ʧʝʚʥʽʡ 
ʫʩʪʘʥʦʚʽ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʷʚʘ ʚʝʙ ʜʦʜʘʪʢʽʚ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʧʦʩʣʫʛʘʤʠ, ʟʤʽʥʘ ʩʧʦʞʠʚʯʠʭ ʚʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 
ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʩʧʨʠʯʠʥʠʣʠ ʟʤʽʥʠ ʚ ʮʴʦʤʫ ʩʝʢʪʦʨʽ [1]. 

ʇʨʦʮʝʩ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ 
ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ. ʇʝʨʰʠʡ ʝʪʘʧ ʨʦʟʧʦʯʘʚʩʷ ʽʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʻʩʪʨʫ 

ʧʘʮʽʻʥʪʽʚ ʽ ʤʝʜʠʯʥʠʭ ʟʘʧʠʩʽʚ, ʱʦ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʙʘʟʫ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘ 
ʥʘʮ̔ʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. ʎʝʡ ʧʨʦʮʝʩ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʝʣʝʢʪʨʦʥʥʦʾ 
ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʄɯʉ). 

ɼʨʫʛʠʡ ʝʪʘʧ ʚʢʣʶʯʘʚ ʨʦʟʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ, ʪʘʢʠʭ ʷʢ 

ʝʣʝʢʪʨʦʥʥʽ ʨʝʮʝʧʪʠ, ʱʦ ʩʪʘʣʠ ʜʦʩʪʫʧʥʠʤʠ ʯʝʨʝʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ. ʎʝ ʜʦʟʚʦʣʠʣʦ 
ʣʽʢʘʨʷʤ ʰʚʠʜʢʦ ʧʨʠʟʥʘʯʘʪʠ ʣʽʢʠ, ʘ ʧʘʮʽʻʥʪʘʤ ï ʦʪʨʠʤʫʚʘʪʠ ʾʭ ʚ ʘʧʪʝʢʘʭ, ʱʦ ʩʧʨʦʩʪʠʣʦ 
ʧʨʦʮʝʩ ʚʠʧʠʩʢʠ ʨʝʮʝʧʪʽʚ ʽ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʜʠʢʘʤʝʥʪʽʚ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʨʦʟʧʦʯʘʣʦʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʤʝʜʠʮʠʥʠ ï ʦʜʥʽʻʾ ʟ ʚʘʞʣʠʚʠʭ 

ʩʢʣʘʜʦʚʠʭ ʮʠʬʨʦʚʽʟʘʮʽʾ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʫʢʨʘʾʥʩʴʢʽ ʧʘʮʽʻʥʪʠ ʦʪʨʠʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 
ʦʪʨʠʤʫʚʘʪʠ ʢʦʥʩʫʣʴʪʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦ, ʱʦ ʩʪʘʣʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ 
COVID-19. ʊʝʣʝʤʝʜʠʮʠʥʘ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʷʢ ʣʽʢʘʨʷʤ, ʪʘʢ ʽ ʧʘʮʽʻʥʪʘʤ, ʘ 
ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʫ ʚʽʜʜʘʣʝʥʠʭ ʨʝʛʽʦʥʘʭ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʫ ʤʝʜʠʯʥʽʡ ʩʬʝʨʽ ʟʥʘʯʥʦ ʧʦʩʧʨʠʷʣʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ 
ʜʦʧʦʤʦʛʠ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ ʪʘ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ 
ʟʘʢʣʘʜʽʚ ʫ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ. ʇʨʦʪʷʛʦʤ 2023-2024 ʨʦʢʽʚ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʥʠʟʢʫ ʮʠʬʨʦʚʠʭ 
ʧʨʦʝʢʪʽʚ ʚ ɽʉʆɿ. ɿʦʢʨʝʤʘ, ʟʘʚʜʷʢʠ ʥʦʚʠʤ ʩʝʨʚʽʩʘʤ ʤʦʞʥʘ: ʧʨʠʜʙʘʪʠ ʨʝʮʝʧʪʫʨʥʽ ʣʽʢʠ ʟʘ 

ʝʣʝʢʪʨʦʥʥʠʤ ʨʝʮʝʧʪʦʤ ʚʽʜ ʣʽʢʘʨʷ; ʦʪʨʠʤʫʚʘʪʠ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʽ, ʟʥʝʙʦʣʶʚʘʣʴʥʽ ʣʽʢʠ, ʘ 
ʪʘʢʦʞ ʪʝʩʪ-ʩʤʫʞʢʠ ʜʣʷ ʛʣʶʢʦʤʝʪʨʽʚ ʟʘ ʝ-ʨʝʮʝʧʪʦʤ ʫ ʤʝʞʘʭ ʧʨʦʛʨʘʤʠ ʨʝʽʤʙʫʨʩʘʮʽʾ; 
ʬʦʨʤʫʚʘʪʠ COVID-ʩʝʨʪʠʬʽʢʘʪʠ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʱʝʧʣʝʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ ʪʦʱʦ 
[3]. 

ɺ ʝʣʝʢʪʨʦʥʥʽʡ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʩʪʘʚ ʜʦʩʪʫʧʥʠʤ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʦʙʣʽʢʫ 
ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ. ʋʞʝ ʚʥʝʩʝʥʦ ʧʦʥʘʜ ʤʽʣʴʡʦʥ ʟʘʧʠʩʽʚ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʂʌ) 
ʱʦʜʦ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʜʣʷ 125 ʪʠʩʷʯ ʧʘʮʽʻʥʪʽʚ. ʋ 2023-2024 ʨʦʢʘʭ ʪʘʢʦʞ 
ʟʘʧʫʱʝʥʦ ʧʽʣʦʪʥʫ ʚʝʨʩʽʶ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʣʽʢʽʚ ʪʘ ʤʝʜʠʯʥʠʭ 

ʚʠʨʦʙʽʚ çe-Stockè, ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʤʦʜʫʣʽ ʩʠʩʪʝʤʠ çMedDataè, ʟʦʢʨʝʤʘ ʤʦʜʫʣʽ 
çɻʫʤʘʥʽʪʘʨʥʘ ʜʦʧʦʤʦʛʘè, çɺʘʢʮʠʥʘʮʽʷè ʪʘ çʆʙʣʽʢè. [5] 

ʋ ʤʝʞʘʭ ʽʥʽʮʽʘʪʠʚʠ UNITED24 ʙʫʣʦ ʟʽʙʨʘʥʦ ʧʦʥʘʜ 1,5 ʤʣʨʜ ʛʨʥ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 
ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʫʣʦ ʟʽʙʨʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʦʪʨʝʙʠ ʪʘ ʧʨʠʜʙʘʥʦ 13 ʙʨʦʥʴʦʚʘʥʠʭ ʝʚʘʢʫʘʮʽʡʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, 191 ʢʘʨʝʪʫ çʰʚʠʜʢʦʾè 
ʜʦʧʦʤʦʛʠ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʜʠʯʥʽ ʚʠʨʦʙʠ ʪʦʱʦ. ʋ 2023 ʨʦʮʽ 
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ʟʘʧʨʦʚʘʜʞʝʥʦ ʝʣʝʢʪʨʦʥʥʫ ʩʠʩʪʝʤʫ ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ (ɽʉɽʅ) ʪʘ ʨʦʟʰʠʨʝʥʦ ʾʾ 
ʬʫʥʢʮʽʦʥʘʣ [2]. 

ʇʦʧʨʠ ʯʠʩʣʝʥʥʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʩʪʦʷʪʴ ʧʝʨʝʜ ʢʨʘʾʥʦʶ, ʩʬʝʨʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 
ʘʢʪʠʚʥʦ ʧʦʧʦʚʥʶʻʪʴʩʷ ʥʦʚʠʤʠ ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ. eHealth Summit 

2024, ʷʢʠʡ ʚʽʜʙʫʚʩʷ 11 ʚʝʨʝʩʥʷ 2024 ʨ. ʚ ʂʠʻʚʽ, ʩʪʘʚ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ, 
ʧʽʜʙʠʪʪʷ ʧʨʦʤʽʞʥʠʭ ʧʽʜʩʫʤʢʽʚ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʢʨʦʢʽʚ ʫ ʮʠʬʨʦʚʽʟʘʮʽʾ 
ʫʢʨʘʾʥʩʴʢʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ.  

ʉʝʨʝʜ ʢʣʶʯʦʚʠʭ ʧʨʦʻʢʪʽʚ ï ʝʣʝʢʪʨʦʥʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʦʙʣʽʢʫ ʦʙʽʛʫ ʤʝʜʠʯʥʦʛʦ 

ʢʘʥʘʙʽʩʫ ʚ ʋʢʨʘʾʥʽ, ʝʣʝʢʪʨʦʥʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ ʨʝʘʙʽʣʽʪʘʮʽʾ, ʝʣʝʢʪʨʦʥʥʽ 
ʤʝʜʠʯʥʽ ʚʠʩʥʦʚʢʠ ʜʣʷ ʧʨʦʮʝʩʽʚ ʫʩʠʥʦʚʣʝʥʥʷ ʪʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʜʽʡʩʴʢʦʛʦ ʧʦʩʚʽʜʯʝʥʥʷ, 
ʥʦʚʽ ʤʦʜʫʣʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʪʘ ʤʝʜʠʯʥʠʭ ʚʠʨʦʙʽʚ eStock, 
ʝʣʝʢʪʨʦʥʥʘ ʯʝʨʛʘ ʥʘ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʧʫʩʢ ʥʦʚʠʭ ʩʠʩʪʝʤ ʽ ʨʝʻʩʪʨʽʚ.  

ʍʦʯʘ ʧʨʦʮʝʩ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ, ʚʽʥ ʪʘʢʦʞ 
ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʝʚʥʠʤʠ ʚʠʢʣʠʢʘʤʠ. ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʻ ʪʝʭʥʽʯʥʘ ʥʝʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ 
ʙʘʛʘʪʴʦʭ ʤʝʜʠʯʥʠʭ ʫʩʪʘʥʦʚ. ʅʝ ʚʩʽ ʣʽʢʘʨʥʽ ʪʘ ʢʣʽʥʽʢʠ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 
ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʦʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʽʜʛʦʪʦʚʢʘ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʤʝʜʠʯʥʽ ʧʨʘʮʽʚʥʠʢʠ ʥʝ 
ʤʘʶʪʴ ʜʦʩʪʘʪʥʽʭ ʥʘʚʠʯʦʢ ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʦʚʠʤʠ ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ. 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ 
ʪʨʝʥʽʥʛʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʱʦ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ. 
ʊʘʢʦʞ ʻ ʨʷʜ ʧʠʪʘʥʴ ʜʦ ʟʘʭʠʩʪʫ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ɿ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʟʘʛʨʦʟʠ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʽʜʚʠʱʝʥʦʾ ʫʚʘʛʠ ʜʦ 
ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʟʥʘʯʝʥʽ ʚʠʢʣʠʢʠ, ʮʠʬʨʦʚʽʟʘʮʽʷ ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ 
ʚʽʜʢʨʠʚʘʻ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʤʝʜʠʯʥʠʭ 
ʧʦʩʣʫʛ.ɽʣʝʢʪʨʦʥʥʽ ʟʘʧʠʩʠ ʜʦʟʚʦʣʷʶʪʴ ʣʽʢʘʨʷʤ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
ʽʩʪʦʨʽʶ ʭʚʦʨʦʙʠ ʧʘʮʽʻʥʪʘ, ʱʦ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʪʘʢʦʞ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʤʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ, ʜʦʟʚʦʣʷʻ ʣʽʢʘʨʷʤ ʙʽʣʴʰʝ ʯʘʩʫ ʧʨʠʜʽʣʷʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʘʮʽʻʥʪʘʤ. 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʤʝʜʠʮʠʥʠ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʠʭ ʤʝʜʠʯʥʠʭ 

ʩʠʩʪʝʤ, ʚʢʣʶʯʘʶʯʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 
ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ 
ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚ'ʷ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʧʘʮʽʻʥʪʘʤʠ 
ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʩʚʦʾʤ ʩʪʘʥʦʤ, ʘ ʣʽʢʘʨʷʤʠ ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʘʢʪʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʧʘʮʽʻʥʪʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 
ɺʠʩʥʦʚʦʢ. ʇʨʦʮʝʩ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʧʝʨʝʙʫʚʘʻ ʥʘ ʘʢʪʠʚʥʽʡ 

ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ, ʘʣʝ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʪʝʭʥʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʙʝʟʧʝʢʦʚʠʭ 
ʧʨʦʙʣʝʤ. ʎʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ, ʟʥʠʞʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ 
ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʽʥʚʝʩʪʫʚʘʪʠ ʫ 
ʪʝʭʥʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʧʽʜʚʠʱʫʚʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ 
ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʣʝʞʥʠʡ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. 
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ʋɼʂ 330.115 
ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɿʆɺʅɯʐʅʔʆɽʂʆʅʆʄɯʏʅʆɰ 

ɼɯʗʃʔʅʆʉʊɯ ʋʂʈɸɰʅʀ 

ɭʚʜʦʢʤʝʥʢʦ ʇ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ. 

 
ɺʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚ. ɿʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʘ 
ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ ʥʝ ʣʠʰʝ ʩʪʘʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʡ ʨʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʾ 

ʢʨʘʾʥʠ ʫ ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ. ʆʮʽʥʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ 
ʨʦʟʫʤʽʪʠ ʝʢʦʥʦʤʽʯʥʽ ʪʝʥʜʝʥʮʽʾ, ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʨʦʩʪʘʥʥʷ, 
ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʽ ʧʽʜʪʨʠʤʮʽ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʘʭ. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʠʜʽʣʷʶʪʴ ʫʚʘʛʫ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʋʢʨʘʾʥʠ, 
ʘʥʘʣʽʟʫʶʯʠ ʾʾ ʩʫʯʘʩʥʠʡ ʩʪʘʥ, ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. ʊʘʢ, ʂʘʨʤʽʥʩʴʢʘ-
ɹʻʣʦʙʨʦʚʘ ʄ.ɺ. ʟʦʩʝʨʝʜʠʣʘ ʩʚʦʾ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʮʽʥʮʽ ʧʨʦʙʣʝʤ ʽ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ 
ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʋʢʨʘʾʥʠ [2], ʧʽʜʢʨʝʩʣʶʶʯʠ ʦʩʥʦʚʥʽ ʚʠʢʣʠʢʠ, ʟ ʷʢʠʤʠ 

ʩʪʠʢʘʻʪʴʩʷ ʝʢʦʥʦʤʽʢʘ ʢʨʘʾʥʠ. ɻʘʥʥʘ ʇ. ɾʘʣʜʘ ʪʘ ɭʣʠʟʘʚʝʪʘ ʉ. ʍʘʣʝʩʴʢʘ ʜʦʩʣʽʜʞʫʚʘʣʠ 
ʘʢʪʫʘʣʴʥʠʡ ʩʪʘʥ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʥʘʧʨʷʤʠ ʟʨʦʩʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 
ʘʢʮʝʥʪʫʶʯʠ ʥʘ ʪʝʥʜʝʥʮʽʷʭ ʽ ʨʠʟʠʢʘʭ ʥʘ ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ [1]. ʃʠʪʚʠʥʝʥʢʦ ʗ.ɺ. ʘʥʘʣʽʟʫʻ 
ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʋʢʨʘʾʥʠ, ʧʨʦʧʦʥʫʶʯʠ 

ʰʣʷʭʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [5]. ʂʫʚʽʢ 
ɺ.ʄ. ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʘʭ ʨʦʟʚʠʪʢʫ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʣʦʛʦ ʪʘ 
ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ, ʚʢʘʟʫʶʯʠ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʘʜʘʧʪʘʮʽʾ ʙʽʟʥʝʩʫ ʜʦ 
ʫʤʦʚ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ [4]. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʶʪʴ ʮʽʥʥʠʡ ʧʦʛʣʷʜ ʥʘ ʧʦʪʦʯʥʽ 

ʚʠʢʣʠʢʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʋʢʨʘʾʥʦʶ ʫ ʩʬʝʨʽ ʤʽʞʥʘʨʦʜʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ 
ʩʧʽʚʧʨʘʮʽ. 

ʅʘ ʈʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʥʘʤʽʢʘ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ ʟ 1996 
ʧʦ 2023 ʨʽʢ. 

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʋʢʨʘʾʥʠ. ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [3] 
 

ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʝʢʩʧʦʨʪ ʜʝʤʦʥʩʪʨʫʻ ʧʦʤʽʪʥʽ ʢʦʣʠʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʟʥʘʯʥʠʡ ʧʽʢ ʫ 
2008 ʨʦʮʽ, ʢʦʣʠ ʡʦʛʦ ʦʙʩʷʛʠ ʜʦʩʷʛʣʠ 66 967,3 ʤʣʥ ʜʦʣʘʨʽʚ ʉʐɸ. ʇʽʩʣʷ ʮʴʦʛʦ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʧʘʜʽʥʥʷ ʚ 2009 ʨʦʮʽ, ʘ ʟ 2010 ʨʦʢʫ ʝʢʩʧʦʨʪ ʟʥʦʚʫ ʟʨʦʩʪʘʻ, ʜʦʩʷʛʘʶʯʠ 
ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʫ 2011 ʨʦʮʽ. ɯʤʧʦʨʪ ʪʘʢʦʞ ʟʘʟʥʘʚ ʟʥʘʯʥʠʭ ʟʤʽʥ, ʟʨʦʩʪʘʶʯʠ ʜʦ 85 

535,3 ʤʣʥ ʜʦʣʘʨʽʚ ʉʐɸ ʫ 2008 ʨʦʮʽ, ʘ ʧʦʪʽʤ ʟʤʝʥʰʫʶʯʠʩʴ ʫ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. 
ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʋʢʨʘʾʥʠ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʠʢʘʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 
ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʘʥʘʣʽʟʫ. ɿʦʢʨʝʤʘ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʨʘʟʦʤ ʽʟ 

ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʟʤʽʥʥʠʤʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʽʤʧʦʨʪʫ ʡ 
ʝʢʩʧʦʨʪʫ. ɯʥʩʪʨʫʤʝʥʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʩʧʨʠʷʶʪʴ ʜʝʪʘʣʴʥʦʤʫ 
ʚʠʚʯʝʥʥʶ ʜʠʥʘʤʽʢʠ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ 

ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʟʤʽʥʥʽ: ʝʢʩʧʦʨʪ, ʬʘʢʪʠʯʥʠʡ ɺɺʇ, ʽʥʜʝʢʩ ʩʧʦʞʠʚʯʠʭ ʮʽʥ (ɯʉʎ) ʪʘ ʦʙʩʷʛ 
ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ 
ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʋʢʨʘʾʥʠ ʪʘ ʢʣʶʯʦʚʠʤʠ 
ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ. 

 
ʈʠʩ. 2. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʩʧʦʨʪʫ ʪʘ ʽʤʧʦʨʪʫ ʋʢʨʘʾʥʠ. ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [3] 

 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʧʨʦʛʥʦʟ ʥʘ 2024 ʨʽʢ ʧʦʢʘʟʫʻ, ʱʦ ʝʢʩʧʦʨʪ 
ʋʢʨʘʾʥʠ ʩʢʣʘʜʝ ʧʨʠʙʣʠʟʥʦ 59,784.8 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ, ʪʦʜʽ ʷʢ ʽʤʧʦʨʪ ʜʦʩʷʛʥʝ ʙʣʠʟʴʢʦ 
70,099.6 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ. ʋ 2025 ʨʦʮʽ ʦʯʽʢʫʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʝʢʩʧʦʨʪʫ ʜʦ 
61,187.5 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ, ʘ ʽʤʧʦʨʪʫ ð ʜʦ 71,774.9 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ. ʇʨʦʛʥʦʟ ʥʘ 2026 

ʨʽʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʦʨʪʫ ʜʦ 62,590.1 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʪʘ ʽʤʧʦʨʪʫ ʜʦ 
73,450.2 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʪʦʯʥʠʤʠ ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʥʝ 
ʚʨʘʭʦʚʫʻ ʚʩʽ ʛʣʦʙʘʣʴʥʽ ʨʠʟʠʢʠ ʡ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʬʘʢʪʦʨʠ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʋʢʨʘʾʥʠ 
ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʚʠʢʣʠʢʽʚ, ʟʦʢʨʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʘʢʪʫʘʣʴʥʦʩʪʽ 
ʜʘʥʠʭ, ʫʧʨʘʚʣʽʥʥʷʤ ʨʠʟʠʢʘʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʢʽʙʝʨʙʝʟʧʝʢʦʶ, ʪʘ ʽʥʪʝʛʨʘʮʽʻʶ ʥʦʚʠʭ 
ʤʦʜʝʣʝʡ ʫ ʚʞʝ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ. ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʧʦʪʨʝʙʘ ʚʨʘʭʫʚʘʥʥʷ 

ʩʧʝʮʠʬʽʢʠ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʽʚ ʽ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ. ʇʨʦʪʝ, ʟʘʚʜʷʢʠ 
ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, 
ʧʝʨʩʧʝʢʪʠʚʘ ʜʣʷ ʮʽʻʾ ʩʬʝʨʠ ʚʠʛʣʷʜʘʻ ʦʙʥʘʜʽʡʣʠʚʦ. ɿʨʦʩʪʘʶʯʘ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʜʘʥʠʭ 
ʪʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʦʯʥʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʧʨʠʡʥʷʪʪʶ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 
ʬʦʨʤʫʚʘʥʥʶ ʘʜʘʧʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʥʘʮʽʣʝʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 
ʪʘ ʟʨʦʩʪʘʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʽʤʧʦʨʪʫ ʪʘ ʝʢʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʥʘ ʛʣʦʙʘʣʴʥʠʭ ʨʠʥʢʘʭ. 
ɿʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʝ ʣʠʰʝ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 
ʘʣʝ ʡ ʨʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʾ ʢʨʘʾʥʠ ʫ ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ. ʆʮʽʥʢʘ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʠʭ 
ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʝʢʦʥʦʤʽʯʥʽ 

ʪʝʥʜʝʥʮʽʾ ʪʘ ʚʠʷʚʣʷʪʠ ʨʠʟʠʢʠ ʡ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʨʦʩʪʘʥʥʷ. ʇʦʧʨʠ ʚʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ 
ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʜʘʥʠʭ ʽ ʢʽʙʝʨʙʝʟʧʝʢʦʶ, ʨʦʟʚʠʪʦʢ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, 
ʪʘʢʠʭ ʷʢ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ 
ʪʦʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʎʽ ʽʥʥʦʚʘʮʽʾ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʘʜʘʧʪʠʚʥʠʭ 

ʩʪʨʘʪʝʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. 
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ʋɼʂ 338.43 
ɽʂʆʅʆʄɯʂʆ-ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʈʀʅʂʋ ɿɽʈʅɸ ɺ ʋʄʆɺɸʍ 

ɺʆɭʅʅʆɻʆ ʉʊɸʅʋ 

ʆʩʪʘʧʝʮʴ ɺ. ɯ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ. ɺ. 

 
ɺʥʘʩʣʽʜʦʢ ʚʦʻʥʥʠʭ ʜʽʡ ʚ ʋʢʨʘʾʥʽ ʚʽʪʯʠʟʥʷʥʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʟʘʟʥʘʚ ʯʠʩʣʝʥʥʠʭ 

ʧʝʨʝʰʢʦʜ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʝʢʩʧʦʨʪ ʟʝʨʥʦʚʠʭ 
ʢʫʣʴʪʫʨ. ʋʢʨʘʾʥʘ, ʷʢʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʝʢʩʧʦʨʪʝʨʽʚ ʟʝʨʥʘ ʫ ʩʚʽʪʽ, ʥʘʨʘʟʽ ʩʪʠʢʘʻʪʴʩʷ 

ʟ ʪʨʫʜʥʦʱʘʤʠ ʯʝʨʝʟ ʙʣʦʢʘʜʫ ʧʦʨʪʽʚ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʎʝ, ʫ 
ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʯʠʥʠʣʦ ʧʨʦʜʦʚʦʣʴʯʫ ʢʨʠʟʫ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʪʘ ʧʦʩʪʘʚʠʣʦ ʧʠʪʘʥʥʷ 
ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ. ʄʝʪʦʶ 
ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʘ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʘʢʪʠʯʥʠʭ 
ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʘʛʨʘʨʽʾʚ ʪʘ ʝʢʩʧʦʨʪʝʨʽʚ. ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ 
ʚʢʣʶʯʘʶʪʴ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ ʣʦʛʽʩʪʠʢʫ, ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʦʨʪ 
ʟʝʨʥʦʚʠʭ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʽ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʝʨʥʘ [1, 2, 3]. 
ɼʣʷ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʝʢʩʧʦʨʪʫ, ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 
ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʚʽʜ ʄʽʥʽʩʪʝʨʩʪʚʘ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʪʠʯʥʠʭ ʟʚʽʪʽʚ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ. 
ʇʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʙʣʦʢʘʜʠ ʦʩʥʦʚʥʠʭ ʝʢʩʧʦʨʪʥʠʭ 
ʧʦʨʪʽʚ ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʟʝʨʥʦʚʠʭ ʟ ʋʢʨʘʾʥʠ ʟʤʝʥʰʠʣʠʩʷ ʥʘ 16,7% ʫ 2022 ʨ. ʧʦʨʽʚʥʷʥʦ ʟ 
ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ʎʝ ʩʧʨʠʯʠʥʠʣʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʮʽʥ ʥʘ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʥʘ 10-15% ʪʘ ʫʩʢʣʘʜʥʠʣʦ ʩʠʪʫʘʮʽʶ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʚʠʨʦʙʥʠʢʽʚ, ʷʢʽ 
ʟʤʫʰʝʥʽ ʧʝʨʝʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʽʥʰʽ ʢʘʥʘʣʠ ʟʙʫʪʫ. ʆʩʥʦʚʥʠʤʠ ʣʦʛʽʩʪʠʯʥʠʤʠ 
ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʩʪʘʣʠ ʟʘʣʽʟʥʠʯʥʠʡ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʘ ʨʽʯʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪ, ʱʦ ʩʫʪʪʻʚʦ 
ʧʽʜʚʠʱʠʣʦ ʚʘʨʪʽʩʪʴ ʜʦʩʪʘʚʢʠ, ʷʢʘ ʟʨʦʩʣʘ ʥʘ 30ï200 ʜʦʣʘʨʽʚ ʟʘ ʪʦʥʥʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʽʦʥʫ. 

ʎʝ ʩʧʨʠʯʠʥʠʣʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʝʢʩʧʦʨʪʫ ʽ ʟʥʠʟʠʣʦ ʦʙʩʷʛ ʚʘʣʶʪʥʠʭ 
ʥʘʜʭʦʜʞʝʥʴ ʫ ʢʨʘʾʥʫ [2, 3]. 

 
ʈʠʩ. 1. ʏʘʩʪʢʘ ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʝʨʝʪʥʫʣʘ ʢʦʨʜʦʥ ʫ ʧʝʨʽʦʜ ʟ ʙʝʨʝʟʥʷ 2022 ʨʦʢʫ 

ʧʦ 30.09.2024 [4]. 
 
ɸʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʘ ʚʪʨʘʯʘʻ ʙʣʠʟʴʢʦ 10 ʤʽʣʴʷʨʜʽʚ 

ʜʦʣʘʨʽʚ ʱʦʨʽʯʥʦ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʦʭʦʧʣʶʻ ʚʪʨʘʪʠ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʟʝʨʥʦʩʭʦʚʠʱ, 
ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ ʪʘ ʜʦʙʨʠʚʘ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 
ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʫʯʘʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʊʘʢʦʞ, ʚʥʫʪʨʽʰʥʽ ʮʽʥʠ ʥʘ 
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ʟʝʨʥʦʚʽ ʧʨʦʜʫʢʪʠ ʟʨʦʩʣʠ, ʱʦ ʚʧʣʠʥʫʣʦ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʫ ʨʝʛʽʦʥʘʭ, 
ʥʘʡʙʽʣʴʰ ʫʨʘʞʝʥʠʭ ʙʦʡʦʚʠʤʠ ʜʽʷʤʠ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʛʨʦʞʫʻ ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ 
ʩʝʢʪʦʨʫ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʧʠʪʫ ʪʘ ʧʦʩʠʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʝʢʩʧʦʨʪʫ ʷʢ ʜʞʝʨʝʣʘ ʚʘʣʶʪʥʠʭ ʥʘʜʭʦʜʞʝʥʴ [3]. 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʢʠ ʪʘ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʚʨʘʭʫʻ ʦʩʥʦʚʥʽ 
ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʝʢʩʧʦʨʪ ʟʝʨʥʦʚʠʭ, ʟʦʢʨʝʤʘ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʥʘ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʨʽʟʥʠʮʶ ʫ ʮʽʥʘʭ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʪʘ ʦʙʤʝʞʝʥʥʷ ʫ ʚʠʙʦʨʽ 
ʣʦʛʽʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ 

ʣʦʛʽʩʪʠʯʥʽ ʚʠʪʨʘʪʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʚʠʱʠʪʠ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʝʨʥʘ ʥʘ ʟʦʚʥʽʰʥʽʭ ʨʠʥʢʘʭ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, 
ʘʛʨʘʨʽʾ ʟʤʦʞʫʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʩʚʦʾ ʚʪʨʘʪʠ, ʘʜʘʧʪʫʶʯʠʩʴ ʜʦ ʫʤʦʚ, ʫ ʷʢʠʭ ʚʦʥʠ ʟʤʫʰʝʥʽ 
ʧʨʘʮʶʚʘʪʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʢʘʥʘʣʽʚ 
ʝʢʩʧʦʨʪʫ, ʚʢʣʶʯʥʦ ʟ ʨʽʯʢʦʚʠʤʠ ʧʦʨʪʘʤʠ ʪʘ ʟʘʣʽʟʥʠʯʥʠʤʠ ʪʝʨʤʽʥʘʣʘʤʠ, ʘ ʪʘʢʦʞ 
ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʣʦʢʘʣʴʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʩʪʘʙʽʣʽʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚ 

ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʽʚ. 
ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʪʘ 
ʧʽʜʪʨʠʤʢʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʫ ʧʝʨʽʦʜ ʚʽʡʥʠ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʣʦʛʽʩʪʠʢʦʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ ʩʧʨʠʷʪʠʤʫʪʴ ʩʪʘʙʽʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ 
ʝʢʩʧʦʨʪʝʨʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʚ ʢʨʘʾʥʽ. ʋ ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ ʮʝ 
ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 
ʧʦʚʝʨʥʝʥʥʷ ʥʘ ʤʽʞʥʘʨʦʜʥʽ ʨʠʥʢʠ. 
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ʋɼʂ 336.1  
ɸʅɸʃɯɿ ʇʈʆʎɽʉɯɺ ʈʆɿɺʀʊʂʋ ʋ ʊɽʈʀʊʆʈɯɸʃʔʅʀʍ ɻʈʆʄɸɼɸʍ 

ʄʘʤʘʻʚ ɼ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʴ ʊ.ɺ. 
 

ɺ ʥʠʥʽʰʥʽ ʯʘʩʠ, ʋʢʨʘʾʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʝʨʽʦʜ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʩʬʝʨʽ ʤʽʩʮʝʚʦʛʦ 
ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ. ʇʨʦʙʣʝʤʠ ʟ ʝʢʦʥʦʤʽʯʥʦʶ 
ʩʪʘʙʽʣʴʥʽʩʪʶ, ʥʠʟʴʢʽ ʜʦʭʦʜʠ ʫ ʥʘʩʝʣʝʥʥʷ, ʙʨʘʢ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʥʝʨʦʟʚʠʥʝʥʝ 
ʧʽʜʧʨʠʻʤʥʠʮʪʚʦ ʟʥʘʯʥʠʤ ʯʠʥʦʤ ʫʩʢʣʘʜʥʶʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʨʦʝʢʪʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʫ ʝʢʦʥʦʤʽʯʥʫ ʽ ʩʦʮʽʘʣʴʥʫ 
ʩʠʪʫʘʮʽʶ ʚ ʢʨʘʾʥʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʫ 2023 
ʨʦʮʽ ʫ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʢʨʘʾʥʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ.  

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʦʟʚʠʪʦʢ, ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʚ ʋʢʨʘʾʥʽ ʦʙʫʤʦʚʣʝʥʠʡ 

ʚʟʘʻʤʦʜʽʻʶ ʥʠʟʢʠ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʝʢʦʥʦʤʽʯʥʽ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ, ʬʽʥʘʥʩʦʚʽ, ʧʦʣʽʪʠʯʥʽ, 
ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʢʫʣʴʪʫʨʥʽ ʘʩʧʝʢʪʠ [1]. 

ɽʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ. ɹʽʣʴʰʽʩʪʴ ʟ ʛʨʦʤʘʜ ʩʪʠʢʘʶʪʴʩʷ ʟ 
ʚʠʩʦʢʠʤ ʙʝʟʨʦʙʽʪʪʷʤ, ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʽʥʚʝʩʪʠʮʽʡ ʽ ʧʦʚʽʣʴʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʚʘʞʘʻ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʥʘʜʘʥʥʶ ʩʦʮʽʘʣʴʥʠʭ 
ʧʦʩʣʫʛ ʽ ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʣʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʄʽʩʮʝʚʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ ʻ 
ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʾʭʥʴʦʛʦ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʦʣʽʧʰʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
ʪʘ ʧʽʜʪʨʠʤʢʘ ʤʘʣʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ ʟʜʘʪʥʽ ʜʘʪʠ ʧʦʪʫʞʥʠʡ ʧʦʰʪʦʚʭ ʝʢʦʥʦʤʽʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʛʨʦʤʘʜ ʽ ʟʤʝʥʰʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʥʝʨʽʚʥʽʩʪʴ. 
ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ. ɼʝʷʢʽ ʛʨʦʤʘʜʠ ʚʽʜʩʪʘʶʪʴ ʯʝʨʝʟ ʙʨʘʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʦʩʚʽʪʠ ʽ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ, ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʦʮʽʘʣʴʥʠʭ ʽ ʢʫʣʴʪʫʨʥʠʭ ʧʦʩʣʫʛ,  
ʷʢʽʩʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʦʩʚʽʪʠ. ʗʢʽʩʥʘ ʽ ʜʦʩʪʫʧʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʯʠ ʜʦʨʦʛʠ, 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʪʘ ʽʥʰʽ ʢʦʤʫʥʽʢʘʮʽʾ ʧʽʜʚʠʱʘʪʴ ʰʘʥʩʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ 
ʽʥʚʝʩʪʠʮʽʡ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʘʣʝ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʥʝʨʽʚʥʠʡ ʨʦʟʧʦʜʽʣ 
ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʩʣʫʛ ʟʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʩʦʮʽʘʣʴʥʫ ʥʘʧʨʫʛʫ, ʢʦʥʬʣʽʢʪʠ ʪʘ ʥʝʟʘʜʦʚʦʣʝʥʥʷ 
ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. 

ʌʽʥʘʥʩʫʚʘʥʥʷ ʛʨʦʤʘʜ. ʉʪʘʙʽʣʴʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ ʜʦʟʚʦʣʷʪʠʤʝ 
ʟʘʙʝʟʧʝʯʠʪʠ ʝʢʦʥʦʤʽʯʥʠʡ ʨʽʩʪ ʽ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʤʝʰʢʘʥʮʷʤ ʛʨʦʤʘʜ. 
ʌʽʥʘʥʩʫʚʘʥʥʷ ʛʨʦʤʘʜ ʚ ʋʢʨʘʾʥʽ ʚʢʣʶʯʘʻ ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʜʦʭʦʜʽʚ ʪʘ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʽ 
ʜʞʝʨʝʣʘ ʬʽʥʘʥʩʫʚʘʥʥʷ ʛʨʦʤʘʜ ʚʢʣʶʯʘʶʪʴ: 

1. ʄʽʩʮʝʚʽ ʧʦʜʘʪʢʠ ʪʘ ʟʙʦʨʠ: ʧʦʜʘʪʢʠ ʥʘ ʥʝʨʫʭʦʤʽʩʪʴ, ʟʝʤʣʶ, 
ʪʨʘʥʩʧʦʨʪʥʽ ʟʙʦʨʠ ʪʘ ʽʥʰʽ ʤʽʩʮʝʚʽ ʧʦʜʘʪʢʠ. 

2. ɼʝʨʞʘʚʥʽ ʪʨʘʥʩʬʝʨʪʠ: ɻʨʦʤʘʜʠ ʦʪʨʠʤʫʶʪʴ ʢʦʰʪʠ ʚʽʜ ʜʝʨʞʘʚʥʦʛʦ 
ʙʶʜʞʝʪʫ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʫʙʩʠʜʽʾ ʥʘ ʨʽʟʥʽ ʧʨʦʝʢʪʠ ʪʘ ʧʨʦʛʨʘʤʠ. 

3. ɯʥʚʝʩʪʠʮʽʾ ʪʘ ʧʽʣʴʛʠ: ɯʥʚʝʩʪʠʮʽʾ ʟ ʙʦʢʫ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʫ ʪʘ 
ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘʢʦʞ ʜʦʧʦʚʥʶʚʘʪʠʤʫʪʴ ʙʶʜʞʝʪ ʛʨʦʤʘʜ. 

4. ɯʥʰʽ ʜʞʝʨʝʣʘ ʜʦʭʦʜʽʚ: ʚʢʣʶʯʘʶʯʠ ʜʦʭʦʜʠ ʚʽʜ ʢʦʤʫʥʘʣʴʥʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ, ʘʨʝʥʜʠ ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʪʘ ʽʥʰʽ ʥʝʧʦʜʘʪʢʦʚʽ ʜʦʭʦʜʠ. 

ʇʨʦʪʝ, ʬʽʥʘʥʩʫʚʘʥʥʷ ʛʨʦʤʘʜ ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ: 
1. ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʨʝʩʫʨʩʽʚ: ɹʘʛʘʪʦ ʛʨʦʤʘʜ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦʾ 

ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʬʫʥʢʮʽʡ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ. 
2. ʅʝʨʽʚʥʦʤʽʨʥʝ ʨʦʟʧʦʜʽʣ ʢʦʰʪʽʚ: ɼʝʷʢʽ ʛʨʦʤʘʜʠ ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰʝ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʯʝʨʝʟ ʩʚʦʻ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʙʦ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ ʩʪʚʦʨʶʻ 
ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʫ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ. 

3. ɹʶʨʦʢʨʘʪʽʷ ʪʘ ʥʝʜʦʩʪʘʪʥʷ ʧʨʦʟʦʨʽʩʪʴ: ʇʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ 
ʬʽʥʘʥʩʫʚʘʥʥʷ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʙʶʨʦʢʨʘʪʽʻʶ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʨʦʟʦʨʽʩʪʶ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʫʚʘʥʴ ʨʝʘʣʽʟʘʮʽʡ ʧʨʦʝʢʪʽʚ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

4. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʜʝʨʞʘʚʥʠʭ ʪʨʘʥʩʬʝʨʪʽʚ: ʉʪʚʦʨʶʶʪʴ ʨʠʟʠʢʠ ʜʣʷ 
ʩʪʘʙʽʣʴʥʦʩʪʽ ʙʶʜʞʝʪʽʚ ʛʨʦʤʘʜ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜʠ ʝʢʦʥʦʤʽʯʥʠʭ ʢʨʠʟ. 

 
ʇʦʣʽʪʠʯʥʽ ʧʨʦʙʣʝʤʠ. ɿʦʢʨʝʤʘ ʢʦʨʫʧʮʽʷ, ʥʝʧʨʦʟʦʨʝ ʢʝʨʫʚʘʥʥʷ ʪʘ ʥʝʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ, ʩʝʨʡʦʟʥʦ ʟʘʥʠʞʫʶʪʴ ʜʦʚʽʨʫ ʛʨʦʤʘʜʷʥ ʜʦ ʤʽʩʮʝʚʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ, ʟʘʚʘʞʘʶʯʠ 
ʧʨʦʮʝʩʘʤ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʬʦʨʤʫʚʘʥʥʷ. ʇʝʨʝʜʘʯʘ ʛʨʦʤʘʜʘʤ ʙʽʣʴʰʦʾ ʘʚʪʦʥʦʤʽʾ ʪʘ 
ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʧʦʚʥʦʚʘʞʝʥʴ, ʧʨʦʚʝʜʝʥʥʷ ʨʝʬʦʨʤ ʫ ʩʬʝʨʽ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, 
ʟʤʽʥʠ ʚ ʟʘʢʦʥʦʜʘʚʩʪʚʽ ʪʘ ʚʠʙʦʨʯʽ ʧʨʦʮʝʩʠ ʤʘʪʠʤʫʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʫʩʪʨʽʡ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʨʦʤʘʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʰʚʠʜʰʠʪʠ ʾʭ 
ʨʦʟʚʠʪʦʢ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ, ʘ ʪʘʢʽ ʬʘʢʪʦʨʠ ʷʢ ʧʦʣʽʪʠʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ 
ʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʩʪʚʦʨʶʶʪʴ ʜʦʚʽʨʫ, ʟʘʣʫʯʘʶʪʴ ʽʥʚʝʩʪʠʮʽʾ ʪʘ 
ʩʧʨʠʷʶʪʴ ʝʢʦʥʦʤʽʯʥʦʤʫ ʟʨʦʩʪʘʥʥʶ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ.   

ʄʽʩʮʝʚʝ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʥʘʛʘʣʴʥʠʭ ʧʠʪʘʥʴ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ 
ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾ ʚʣʘʜʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʜʘʯʫ 
ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʚʥʦʚʘʞʝʥʴ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʤʽʩʮʝʚʠʡ ʨʽʚʝʥʴ. ʆʜʥʘʢ, 
ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʝʷʢʽ ʧʨʦʙʣʝʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʥʝ 

ʫʩʚʽʜʦʤʣʶʻ ʩʚʦʾ ʧʨʘʚʘ ʪʘ ʦʙʦʚ'ʷʟʢʠ, ʘ ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʜʣʷ ʾʭʥʴʦʾ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ  
ʧʨʠʟʚʦʜʠʪʠʤʝ ʜʦ ʚʽʜʯʫʞʝʥʥʷ ʛʨʦʤʘʜ ʚʽʜ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 
ʧʣʘʥʫʚʘʥʥʷ [2].  

ɽʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. ɿʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʨʘʮʽʦʥʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ ʧʦʛʽʨʰʫʶʪʴ ʟʜʦʨʦʚ'ʷ ʪʘ 
ʙʣʘʛʦʧʦʣʫʯʯʷ ʤʽʩʮʝʚʠʭ ʞʠʪʝʣʽʚ. 

ʂʫʣʴʪʫʨʥʠʡ ʢʦʥʪʝʢʩʪ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʫʣʴʪʫʨʥʠʭ ʪʘ ʝʪʥʽʯʥʠʭ ʪʨʘʜʠʮʽʡ, 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʥʪʘʣʽʪʝʪʫ ʥʘʩʝʣʝʥʥʷ ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʩʧʦʩʦʙʠ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʽʮʽʘʪʠʚ. ʅʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʨʝʛʽʦʥʠ, ʜʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʝʪʥʽʯʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʤʦʞʫʪʴ ʤʘʪʠ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʨʦʤʘʜʩʴʢʦʛʦ 
ʞʠʪʪʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʫ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʛʨʦʤʘʜ ʚ ʋʢʨʘʾʥʽ ʚʠʥʠʢʘʶʪʴ  

ʯʠʩʣʝʥʥʽ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ ʝʢʦʥʦʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ, ʩʦʮʽʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ, 
ʜʝʤʦʛʨʘʬʽʯʥʽ ʪʨʫʜʥʦʱʽ ʪʘ ʽʥʰʽ. ɹʝʨʫʯʠ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʜʦ ʫʚʘʛʠ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ 
ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʛʨʦʤʘʜ, ʩʝʨʝʜ ʷʢʠʭ ʝʢʦʥʦʤʽʢʘ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, 
ʬʽʥʘʥʩʫʚʘʥʥʷ, ʧʦʣʽʪʠʢʘ, ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʝʢʦʣʦʛʽʷ ʪʘ ʢʫʣʴʪʫʨʘ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʅʘʪʘʣʽʷ ʂʦʥʜʨʘʪʝʥʢʦ, ɺ. ɺ. (11 2024 p.). ɸʅɸʃɯɿ ʉʊɸʅʋ ʊɸ ʆʉʆɹʃʀɺʆʉʊɯ 
ʈʆɿɺʀʊʂʋ ʊɽʈʀʊʆʈɯɸʃʔʅʀʍ ɻʈʆʄɸɼ ɺ ʋʂʈɸɰʅɯ. ʆʪʨʠʤʘʥʦ ʟ 

ResearchGate: 
https://www.researchgate.net/publication/379770515_ANALIZ_STANU_TA_OSOB
LIVOSTI_ROZVITKU_TERITORIALNIH_GROMAD_V_UKRAINI  [1] 

2. ʈʦʤʘʥ ɹʽʛʫʥ, ɺ. ʃ. (11 2022 p.). ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʛʨʦʤʘʜ. ʆʪʨʠʤʘʥʦ ʟ lpnu.ua: https://science.lpnu.ua/uk/sisn/vsi-vypusky/vypusk-11-
2022/modelyuvannya-procesiv-rozvytku-terytorialnyh-gromad [2] 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ: 331.556.4 
ɺʇʃʀɺ ɺɯʁʅʀ ʅɸ ʄɯɻʈɸʎɯʁʅɯ ʇʈʆʎɽʉʀ ɺ ʋʂʈɸɰʅɯ 

ʉʫʯʢʦʚʘ ɺ.ɭ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʴ ʊ.ɺ. 
 

ɺʽʜ ʧʦʯʘʪʢʫ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ (2014 ʨʽʢ) ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʥʘʙʫʣʠ ʤʘʩʰʪʘʙʥʠʭ ʟʤʽʥ, 
ʱʦ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʜʝʤʦʛʨʘʬʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʚʠʢʣʠʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ 
ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʘʥʘʣʽʟ ʟʤʽʥ ʫ ʤʽʛʨʘʮʽʾ ʧʽʜ ʚʧʣʠʚʦʤ ʚʽʡʥʠ ʪʘ ʦʮʽʥʢʫ ʾʾ ʥʘʩʣʽʜʢʽʚ ʜʣʷ 
ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɼʦ 2014 ʨʦʢʫ ʋʢʨʘʾʥʘ ʤʘʣʘ ʩʪʘʙʽʣʴʥʫ ʝʢʦʥʦʤʽʢʫ, ʚʽʜʟʥʘʯʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ 
ʽ ʧʝʚʥʽ ʤʽʛʨʘʮʽʡʥʽ ʪʝʥʜʝʥʮʽʾ. ɸʥʝʢʩʽʷ ʂʨʠʤʫ ʪʘ ʧʦʯʘʪʦʢ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʩʭʦʜʽ ʢʨʘʾʥʠ 
ʩʧʨʠʯʠʥʠʣʠ ʧʝʨʰʽ ʭʚʠʣʽ ʚʥʫʪʨʽʰʥʴʦ ʧʝʨʝʤʽʱʝʥʠʭ ʦʩʽʙ (ɺʇʆ). ʋ 2022 ʨʦʮʽ, ʧʽʩʣʷ 
ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ, ʧʦʥʘʜ 5 ʤʽʣʴʡʦʥʽʚ ʫʢʨʘʾʥʮʽʚ ʚʠʾʭʘʣʠ ʟ ʢʨʘʾʥʠ; ʟ ʥʠʭ 

3,5 ʤʽʣʴʡʦʥʘ ʦʙʨʘʣʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ ʩʫʩʽʜʥʽ ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ (ʇʦʣʴʱʘ, ʅʽʤʝʯʯʠʥʘ, 
ʉʣʦʚʘʯʯʠʥʘ, ʋʛʦʨʱʠʥʘ)[4]. 

ʅʘ ʚʝʨʝʩʝʥʴ 2022 ʨʦʢʫ ʪʘ ʙʝʨʝʟʝʥʴ 2023 ʨʦʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ 
ʙʽʞʝʥʮʽʚ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʙʫʣʘ ʪʘʢʦʶ[1]: 

ʊʘʙʣʠʮʘ 1  
ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʽʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʙʽʞʝʥʮʽʚ ʚ ʦʢʨʝʤʠʭ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʠ. ɼʞʝʨʝʣʦ: ʩʪʚʦʨʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [1] 
 

ʂʨʘʾʥʘ ʂʽʣʴʢʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʙʽʞʝʥʮʽʚ, ʷʢʽ 
ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʠʤʯʘʩʦʚʦʛʦ 

ʟʘʭʠʩʪʫ ʘʙʦ ʽʥʰʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

 
 

ɺʽʜʭʠʣʝʥʥʷ 

2022 2023 

ʇʦʣʴʱʘ  1 391 344 1 577 
290 

-185 946 

ʅʽʤʝʯʯʠʥʘ  709 148 922 066 -212 918 

ʏʝʭʽʷ  433 311 502 000 -68 689 

ɯʪʘʣʽʷ  153 664 173 210 -19 546 

ɯʩʧʘʥʽʷ  143 345 171 870 -28 525 

ʌʨʘʥʮʽʷ  101 369 118 990 -17 621 
ʉʣʦʚʘʯʯʠʥʘ  94 334 112 720 -18 386 

ɿʘʛʘʣʦʤ 1 635 171 2 000 856 -365 68 

 
ɼʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʙʽʞʝʥʮʽʚ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ 

ʩʪʘʥʦʤ ʥʘ ʚʝʨʝʩʝʥʴ 2022 ʨʦʢʫ ʪʘ ʙʝʨʝʟʝʥʴ 2023 ʨʦʢʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚ 
ʯʠʩʣʘʭ. ʅʘʧʨʠʢʣʘʜ, ʚ ʇʦʣʴʱʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʙʽʞʝʥʮʽʚ ʩʪʘʣʦ ʙʽʣʴʰʝ ʥʘ 185,946 ʦʩʽʙ, ʚ 
ʅʽʤʝʯʯʠʥʽ ð ʥʘ 212,918 ʦʩʽʙ, ʘ ʚ ʏʝʭʽʾ ð ʥʘ 68,689 ʦʩʽʙ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʘʛʘʣʴʥʘ 
ʢʽʣʴʢʽʩʪʴ ʙʽʞʝʥʮʽʚ ʟ ʋʢʨʘʾʥʠ ʚ ʮʠʭ ʢʨʘʾʥʘʭ ʟʨʦʩʣʘ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʦʜʦʚʞʝʥʥʷ 

ʤʽʛʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ 
ʙʽʞʝʥʮʽʚ ʫ 2023 ʨʦʮʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2022 ʨʦʢʦʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʡʥʘ ʚ ʋʢʨʘʾʥʽ 
ʧʨʦʜʦʚʞʫʻ ʩʧʦʥʫʢʘʪʠ ʣʶʜʝʡ ʜʦ ʚʠʾʟʜʫ ʟʘ ʤʝʞʽ ʢʨʘʾʥʠ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʥʝ ʣʠʰʝ ʪʨʠʚʘʣʽʩʪʴ 
ʪʘ ʤʘʩʰʪʘʙ ʤʽʛʨʘʮʽʡʥʦʾ ʢʨʠʟʠ, ʘʣʝ ʡ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʙʽʞʝʥʮʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʧʨʘʚ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʽʞʝʥʮʽʚ ʪʘʢʦʞ 
ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʟʤʫʰʫʻ ʣʶʜʝʡ ʰʫʢʘʪʠ ʙʝʟʧʝʯʥʽʰʽ 
ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʷ. 

ɺʽʡʥʘ ʚʧʣʠʥʫʣʘ ʥʘ ʜʝʤʦʛʨʘʬʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʧʝʨʝʤʽʱʝʥʥʷ ɺʇʆ ʜʦ 

ʟʘʭʽʜʥʠʭ ʪʘ ʮʝʥʪʨʘʣʴʥʠʭ ʨʝʛʽʦʥʽʚ (ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʽ), 
ʜʝ ʥʘʩʝʣʝʥʥʷ ʟʨʦʩʣʦ ʥʘ 20-30%. ʎʝ ʩʪʚʦʨʠʣʦ ʪʠʩʢ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʟʦʢʨʝʤʘ ʥʘ ʞʠʪʣʦ, 
ʦʩʚʽʪʫ ʪʘ ʤʝʜʠʯʥʽ ʧʦʩʣʫʛʠ, ʽ ʩʧʨʠʯʠʥʠʣʦ ʩʦʮʽʘʣʴʥʫ ʥʘʧʨʫʛʫ.[2] 
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ɹʘʛʘʪʦ ʫʢʨʘʾʥʮʽʚ ʦʙʨʘʣʠ ʝʤʽʛʨʘʮʽʶ ʜʦ ɭʚʨʦʧʠ, ʂʘʥʘʜʠ ʪʘ ʉʐɸ. ʅʘ ʧʦʯʘʪʢʫ 2023 
ʨʦʢʫ ʙʣʠʟʴʢʦ 4 ʤʽʣʴʡʦʥʽʚ ʫʢʨʘʾʥʩʴʢʠʭ ʙʽʞʝʥʮʽʚ ʦʪʨʠʤʘʣʠ ʩʪʘʪʫʩ ʪʠʤʯʘʩʦʚʦʛʦ ʟʘʭʠʩʪʫ ʚ 
ɭʉ. ʎʝ ʩʧʨʠʯʠʥʠʣʦ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʥʘ ʨʠʥʦʢ ʧʨʘʮʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʽʚ ʥʝʣʝʛʘʣʴʥʦʾ 
ʤʽʛʨʘʮʽʾ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʽʜ ʧʦʯʘʪʢʫ ʨʦʢʫ ʤʘʡʞʝ 69 ʪʠʩ. ʫʢʨʘʾʥʮʽʚ, ʘʙʦ 1,5% ʚʽʜ ʪʠʭ, ʭʪʦ ʚʠʾʭʘʚ, ʥʝ 
ʧʦʚʝʨʥʫʣʠʩʷ ʜʦʜʦʤʫ, ʱʦ ʜʝʱʦ ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʤʠʥʫʣʠʤ ʨʦʢʦʤ (62 ʪʠʩ.). ʋ ʢʚʽʪʥʽ 
ʚʧʝʨʰʝ ʮʴʦʛʦ ʨʦʢʫ ʚ ʢʨʘʾʥʫ ʧʦʚʝʨʥʫʣʦʩʷ ʙʽʣʴʰʝ ʛʨʦʤʘʜʷʥ, ʥʽʞ ʚʠʾʭʘʣʦ ð ʥʘ 56 ʪʠʩ..(ʈʠʩ. 
3) [5] 

 
ʈʠʩ. 3 ɼʠʥʘʤʽʢʘ ʨʫʭʫ ʛʨʦʤʘʜʷʥ ʚ ʋʢʨʘʾʥʫ ʪʘ ʟ ʋʢʨʘʾʥʠ ʚ ʧʝʨʽʦʜ ʟ 2022 ʧʦ 2024 ʨʦʢʠ 

 
ɺʠʩʥʦʚʢʠ: ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ ʧʨʠʟʚʝʣʘ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʽʞʝʥʮʽʚ, ʱʦ 

ʧʽʜʢʨʝʩʣʶʻ ʪʨʠʚʘʣʽʩʪʴ ʤʽʛʨʘʮʽʡʥʦʾ ʢʨʠʟʠ ʪʘ ʚʠʢʣʠʢʘʥʽ ʥʝʶ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʚʠʢʣʠʢʠ. ɺʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʩʪʚʦʨʶʶʪʴ ʪʠʩʢ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, 
ʧʦʪʨʝʙʫʶʪʴ ʤʽʞʥʘʨʦʜʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʙʽʞʝʥʮʽʚ ʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʨʫʜʥʦʱʽ ʘʜʘʧʪʘʮʽʾ, ʟ 
ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʫʢʨʘʾʥʮʽ ʚ ʥʦʚʠʭ ʢʨʘʾʥʘʭ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 
1. Ukraine refugee situation. 2022. ɼʦʩʪʫʧ: https://cutt.ly/10qCAks 
2. ʏʠ ʩʧʨʘʚʜʽ ʋʢʨʘʾʥʫ ʯʝʢʘʻ ʜʝʤʦʛʨʘʬʽʯʥʘ ʢʨʠʟʘ? https://zaborona.com/chy-spravdi-

ukrayinu-chekaye-demografichna-kryza/ 
3. ɯʥʪʝʨʬʘʢʩ-ʋʢʨʘʾʥʘ, 2023: https://interfax.com.ua/news/general/901520.html 
4. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ: https://www.ukrstat.gov.ua/ 
5. ɸʥʘʣʽʪʠʢʘ OpenDataBot - https://opendatabot.ua/analytics/emigration-trend-2024-4   
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ʋɼʂ 332.1:336.74 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ɸʅɸʃɯɿʋ ɺɸʃʖʊʅʀʍ ʈʀʅʂɯɺ 

ʇʰʝʥʠʯʥʠʡ ʊ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ. 
 

ɸʥʘʣʽʟ ʚʘʣʶʪʥʠʭ ʨʠʥʢʽʚ ʻ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ 
ʷʢ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽʭ ʨʠʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʎʝ ʧʦʣʝ 
ʩʪʘʣʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʽʟ ʨʦʟʚʠʪʢʦʤ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 
ʧʨʠʩʢʦʨʠʣʠ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʟʤʽʥʫ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʚʘʣʶʪʥʠʭ ʨʠʥʢʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʝʡʜʝʨʘʤ ʽ ʽʥʚʝʩʪʦʨʘʤ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ ʧʨʦʛʥʦʟʠ ʪʘ 
ʫʭʚʘʣʶʚʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʫʥʽʢʘʣʴʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʠʥʢʦʚʠʭ ʩʪʨʘʪʝʛʽʡ. [2] 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʘʥʘʣʽʟ, 

ʟʦʢʨʝʤʘ, ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʚʠʚʯʝʥʥʷʤ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; ʚʽʥ ʪʘʢʦʞ 
ʚʨʘʭʦʚʫʻ ʧʦʣʽʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʧʦʣʽʪʠʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʛʣʦʙʘʣʴʥʽ ʧʦʜʽʾ, ʷʢʽ ʤʦʞʫʪʴ 
ʟʤʽʥʠʪʠ ʥʘʧʨʷʤʦʢ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ. ʅʘʧʨʠʢʣʘʜ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʚʝʣʠʢʠʭ ʝʢʦʥʦʤʽʢʘʭ ʯʠ 
ʢʦʥʬʣʽʢʪʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʽʥʚʝʩʪʦʨʽʚ, ʱʦ ʰʫʢʘʶʪʴ ʙʝʟʧʝʯʥʽ ʘʢʪʠʚʠ, ʷʢ ʟʦʣʦʪʦ ʯʠ 

ʰʚʝʡʮʘʨʩʴʢʠʡ ʬʨʘʥʢ. ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʫʤʽʪʠ ʟʘʛʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ 
ʪʨʝʥʜʠ, ʘʣʝ ʯʝʨʝʟ ʩʚʦʶ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʧʨʠʨʦʜʫ ʚʽʥ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʦʧʝʨʘʪʠʚʥʠʭ 
ʩʧʝʢʫʣʷʮʽʡ, ʜʝ ʧʦʪʨʽʙʥʽ ʤʠʪʪʻʚʽ ʨʝʘʢʮʽʾ ʥʘ ʨʠʥʢʦʚʽ ʩʠʛʥʘʣʠ. [1, ʩ. 5] 

ʈʠʩ. 1. ʂʘʨʪʘ ʩʫʤʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʪʝʤʫ çʇʨʦʛʥʦʟ ʧʦʪʦʯʥʦʛʦ ʢʫʨʩʫ 
ʽʥʦʟʝʤʥʦʾ ʚʘʣʶʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʙʨʠʜʥʦʾ ʤʝʨʝʞʽ GRU-LSTMè [4] 

 
ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʝʭʥʽʯʥʠʡ ʘʥʘʣʽʟ, ʥʘʚʧʘʢʠ, ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʜʘʥʠʤ ʧʨʦ ʨʠʥʢʦʚʽ 

ʨʫʭʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʜʠʢʘʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ MACD (Moving Average Convergence 
Divergence) ʘʙʦ ʨʽʚʥʽ ʧʽʜʪʨʠʤʢʠ ʡ ʦʧʦʨʫ, ʜʦʧʦʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʤʦʤʝʥʪʠ 
ʜʣʷ ʚʭʦʜʫ ʯʠ ʚʠʭʦʜʫ ʟ ʨʠʥʢʫ. ɼʦʩʚʽʜʯʝʥʽ ʪʨʝʡʜʝʨʠ ʟʜʘʪʥʽ çʯʠʪʘʪʠè ʥʘʩʪʨʦʾ ʨʠʥʢʫ, 
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ʚʣʦʚʣʶʶʯʠ ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʘʪʝʨʥʠ ʚ ʧʦʚʝʜʽʥʮʽ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ. ʍʦʯʘ ʪʝʭʥʽʯʥʠʡ ʘʥʘʣʽʟ ʥʝ 
ʚʨʘʭʦʚʫʻ ʟʦʚʥʽʰʥʽ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʬʘʢʪʦʨʠ, ʚʽʥ ʻ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 
ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʽ ʥʘʚʽʪʴ ʽʥʪʨʘʜʝʥʥʠʭ ʪʨʝʡʜʝʨʽʚ, ʜʝ ʯʘʩ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. [1, 
ʩ. 5] 

ʂʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʴʰ ʘʥʘʣʽʪʠʯʥʠʡ ʧʽʜʭʽʜ, ʘʜʞʝ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 
ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʙʫʜʫʚʘʪʠ ʪʦʯʥʽ ʧʨʦʛʥʦʟʠ ʽ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ 
ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʴ ARIMA ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʘʚʪʦʢʦʨʝʣʷʮʽʶ ʪʘ ʩʝʟʦʥʥʽ ʟʤʽʥʠ ʚ 

ʜʘʥʠʭ. ʂʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʻ ʥʘʜʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʽʥʢʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ 
ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʘʣʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʥʘʥʴ ʫ 
ʝʢʦʥʦʤʝʪʨʠʮʽ, ʘ ʪʘʢʦʞ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʱʝ ʦʜʠʥ ʢʨʦʢ ʫʧʝʨʝʜ ʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ. ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʟʜʘʪʥʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʪʘ ʥʘʚʯʘʪʠʩʷ ʥʘ 
ʚʝʣʠʢʠʭ ʤʘʩʠʚʘʭ ʜʘʥʠʭ, ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʜʽʣʷʶʯʠ ʧʘʪʝʨʥʠ, ʱʦ ʥʝʜʦʩʪʫʧʥʽ ʣʶʜʩʴʢʦʤʫ 
ʦʢʦʚʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʡ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ 
ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʍʦʯʘ ʪʘʢʽ ʤʦʜʝʣʽ 

ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʪʫʞʥʠʤʠ, ʚʦʥʠ ʪʘʢʦʞ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, 
ʪʦʤʫ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʝ ʩʝʨʝʜ ʚʝʣʠʢʠʭ ʬʽʥʘʥʩʦʚʠʭ ʽʥʩʪʠʪʫʮʽʡ, ʷʢʽ 
ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʨʝʩʫʨʩʠ. [3, ʩ. 45] 

ʆʪʞʝ, ʢʦʤʧʣʝʢʩʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʽʚ. ʊʘʢʽ 
ʩʪʨʘʪʝʛʽʾ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ: ʚʽʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʨʝʥʜʽʚ ʜʦ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʾ ʪʦʨʛʽʚʣʽ, ʚʨʘʭʦʚʫʶʯʠ ʷʢ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢ ʽ ʪʝʭʥʽʯʥʽ ʩʠʛʥʘʣʠ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʪʨʝʡʜʝʨʘʤ ʛʥʫʯʢʦ 

ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʾ ʩʪʨʘʪʝʛʽʾ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʚʦʜʥʦʯʘʩ ʦʪʨʠʤʫʶʯʠ ʥʘʡʙʽʣʴʰ 
ʨʝʣʝʚʘʥʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʘʚʣʦʚ, ʈ. ɸ., ʂʘʱʠʥ, ɺ. ʆ., & ʉʤʠʨʥʦʚ, ʉ. ʆ. (2010). ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ FOREX ʪʘ 
ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ ʥʘ ʥʴʦʤʫ. ɽʢʦʥʦʤʽʯʥʠʡ ʧʨʦʩʪʽʨ, 39, 336-
7. ɼʦʩʪʫʧʥʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ https://philarchive.org/archive/PAVF-4. 

2. ʇʘʚʣʦʚʘ, ʆ. ʄ. (2013). ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʪʘ ʧʨʦʙʣʝʤʠ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʘ ʝʢʦʥʦʤʽʢʘ, 5. ɼʦʩʪʫʧʥʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 
http://www.economy.nayka.com.ua/?op=1&z=2046. 

3. ʉʘʣʘʪʘ, ʂ. (2024). ʊʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ [ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 
ʨʦʙʦʪʘ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ]. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʧʦʟʠʪʦʨʽʡ ʅɸʋ. 

ɼʦʩʪʫʧʥʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 
https://er.nau.edu.ua/bitstream/NAU/63119/1/%D0%A4%D0%95%D0%91%D0%90_
2024_51_%D0%A1%D0%B0%D0%BB%D0%B0%D1%82%D0%B0.pdf 

4. Islam, M. S., & Hossain, E. (2020). Foreign exchange currency rate prediction using a 

GRU-LSTM hybrid network. ɼʦʩʪʫʧʥʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 
https://www.connectedpapers.com/main/42813478090b99acd13b2512d95e0ba5d25cc
f8c/Foreign-Exchange-Currency-Rate-Prediction-using-a-GRU%20LSTM-Hybrid-
Network/graph. 

  

https://philarchive.org/archive/PAVF-4
http://www.economy.nayka.com.ua/?op=1&z=2046
https://er.nau.edu.ua/bitstream/NAU/63119/1/%D0%A4%D0%95%D0%91%D0%90_2024_51_%D0%A1%D0%B0%D0%BB%D0%B0%D1%82%D0%B0.pdf
https://er.nau.edu.ua/bitstream/NAU/63119/1/%D0%A4%D0%95%D0%91%D0%90_2024_51_%D0%A1%D0%B0%D0%BB%D0%B0%D1%82%D0%B0.pdf
https://www.connectedpapers.com/main/42813478090b99acd13b2512d95e0ba5d25ccf8c/Foreign-Exchange-Currency-Rate-Prediction-using-a-GRU%20LSTM-Hybrid-Network/graph
https://www.connectedpapers.com/main/42813478090b99acd13b2512d95e0ba5d25ccf8c/Foreign-Exchange-Currency-Rate-Prediction-using-a-GRU%20LSTM-Hybrid-Network/graph
https://www.connectedpapers.com/main/42813478090b99acd13b2512d95e0ba5d25ccf8c/Foreign-Exchange-Currency-Rate-Prediction-using-a-GRU%20LSTM-Hybrid-Network/graph


53 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ: 336.74:339.9 
ʆɻʃʗɼ ʉʋʏɸʉʅʀʍ ʊɽʅɼɽʅʎɯʁ ʅɸ ɺɸʃʖʊʅʆʄʋ ʈʀʅʂʋ 

ɹʘʣʘʙʘʥʦʚ ʉ. ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ. 
 

ʉʫʯʘʩʥʠʡ ʚʘʣʶʪʥʠʡ ʨʠʥʦʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʧʣʠʚʦʤ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ 
ʧʦʣʽʪʠʯʥʠʭ ʧʦʜʽʡ, ʷʢʽ ʚʩʝ ʙʽʣʴʰʝ ʬʦʨʤʫʶʪʴ ʪʨʝʥʜʠ ʪʘ ʜʠʥʘʤʽʢʫ ʚʘʣʶʪʥʠʭ ʧʘʨ. ʉʚʽʪʦʚʽ 
ʬʽʥʘʥʩʦʚʽ ʢʨʠʟʠ, ʛʣʦʙʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ ʨʝʬʦʨʤʠ ʪʘ ʤʦʥʝʪʘʨʥʘ ʧʦʣʽʪʠʢʘ ʧʨʦʚʽʜʥʠʭ 
ʝʢʦʥʦʤʽʢ ʚʠʟʥʘʯʘʶʪʴ ʢʣʶʯʦʚʽ ʟʤʽʥʠ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ. ʅʘʧʨʠʢʣʘʜ, ʥʝʜʘʚʥʽ ʨʝʮʝʩʽʾ, 

ʩʧʨʠʯʠʥʝʥʽ ʧʘʥʜʝʤʽʻʶ COVID-19, ʟʥʘʯʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʚʘʣʶʪʥʽ ʢʫʨʩʠ ʪʘ ʧʦʚʝʜʽʥʢʫ 
ʽʥʚʝʩʪʦʨʽʚ [5]. ʇʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ ʝʢʦʥʦʤʽʢ ʩʪʠʤʫʣʶʚʘʣʦ ʧʦʧʠʪ ʥʘ ʽʥʚʝʩʪʠʮʽʾ ʚ 
ʥʘʮʽʦʥʘʣʴʥʽ ʚʘʣʶʪʠ, ʱʦ ʚʠʢʣʠʢʘʣʦ ʢʦʣʠʚʘʥʥʷ ʚ ʢʫʨʩʘʭ ʪʘ ʘʢʪʠʚʽʟʫʚʘʣʦ ʩʧʝʢʫʣʷʪʠʚʥʫ 
ʘʢʪʠʚʥʽʩʪʴ ʥʘ ʨʠʥʢʫ. 

ɽʢʦʥʦʤʽʯʥʘ ʧʦʣʽʪʠʢʘ ʜʝʨʞʘʚ, ʦʩʦʙʣʠʚʦ ʤʦʥʝʪʘʨʥʘ, ʟʦʢʨʝʤʘ ʧʦʣʽʪʠʢʘ ʥʠʟʴʢʠʭ 
ʧʨʦʮʝʥʪʥʠʭ ʩʪʘʚʦʢ, ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʚʘʣʶʪʥʠʭ ʪʝʥʜʝʥʮʽʡ. 
ɿʥʠʞʝʥʥʷ ʧʨʦʮʝʥʪʥʠʭ ʩʪʘʚʦʢ ʮʝʥʪʨʘʣʴʥʠʤʠ ʙʘʥʢʘʤʠ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʪʘʢʠʭ ʷʢ 
ʌʝʜʝʨʘʣʴʥʘ ʨʝʟʝʨʚʥʘ ʩʠʩʪʝʤʘ ʉʐɸ ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʙʘʥʢ, ʩʪʘʣʦ ʦʩʥʦʚʥʠʤ 

ʜʨʘʡʚʝʨʦʤ ʜʝʚʘʣʴʚʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʚʘʣʶʪ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʪʨʠʤʫʻ ʝʢʩʧʦʨʪ ʪʘ 
ʧʦʢʨʘʱʫʻ ʪʦʨʛʦʚʠʡ ʙʘʣʘʥʩ [3]. ʇʨʦʪʝ, ʪʘʢʘ ʧʦʣʽʪʠʢʘ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 
ʧʦʧʠʪʫ ʥʘ ʙʝʟʧʝʯʥʽ ʘʢʪʠʚʠ, ʪʘʢʽ ʷʢ ʟʦʣʦʪʦ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʘʣʶʪʥʠʡ 
ʨʠʥʦʢ. 

 

 
ʈʠʩ. 4. ʆʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʚʘʣʶʪʥʠʡ ʨʠʥʦʢ. ʈʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ 

ʦʩʥʦʚʽ [6] 
 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʘʣʛʦʨʠʪʤʽʯʥʫ ʪʦʨʛʽʚʣʶ ʪʘ ʨʦʟʚʠʪʦʢ ʬʽʥʘʥʩʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (FinTech), ʩʪʘʣʠ ʟʥʘʯʥʠʤ ʬʘʢʪʦʨʦʤ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ. ɸʣʛʦʨʠʪʤʠ ʟʥʘʯʥʦ 

ʧʨʠʩʢʦʨʠʣʠ ʰʚʠʜʢʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ, ʱʦ ʧʦʩʠʣʠʣʦ ʣʽʢʚʽʜʥʽʩʪʴ ʨʠʥʢʫ, ʘʣʝ 
ʚʦʜʥʦʯʘʩ ʧʽʜʚʠʱʠʣʦ ʨʽʚʝʥʴ ʨʠʟʠʢʫ. ʇʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 
ʤʽʣʴʡʦʥʠ ʦʧʝʨʘʮʽʡ ʟʘ ʩʝʢʫʥʜʫ, ʱʦ ʟʤʽʥʶʻ ʢʣʘʩʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʪʘ ʨʠʟʠʢ-
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ʤʝʥʝʜʞʤʝʥʪʫ [1]. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 
ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 
ʨʠʥʢʦʚʠʭ ʧʨʦʮʝʩʽʚ [4]. 

ʇʦʰʠʨʝʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪ ʪʘ ʮʠʬʨʦʚʠʭ ʘʢʪʠʚʽʚ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʚʠʢʣʠʢ ʜʣʷ 

ʇʦʰʠʨʝʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪ ʪʘ ʮʠʬʨʦʚʠʭ ʘʢʪʠʚʽʚ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʚʠʢʣʠʢ ʜʣʷ ʪʨʘʜʠʮʽʡʥʦʛʦ 
ʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ. ɹʽʪʢʦʾʥ ʪʘ ʽʥʰʽ ʢʨʠʧʪʦʚʘʣʶʪʠ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʛʫʣʷʮʽʡ ʮʝʥʪʨʘʣʴʥʠʭ 
ʙʘʥʢʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ, ʷʢʽ ʰʫʢʘʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʠ 
ʪʨʘʜʠʮʽʡʥʠʤ ʘʢʪʠʚʘʤ (Carter et al., 2021). ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʢʨʠʧʪʦʚʘʣʶʪʠ ʦʪʨʠʤʫʶʪʴ 

ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ, ʘ ʮʝʥʪʨʘʣʴʥʽ ʙʘʥʢʠ ʨʦʟʛʣʷʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʚʠʧʫʩʢʫ ʚʣʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʚʘʣʶʪ, ʱʦ ʟʤʽʥʶʻ ʧʘʨʘʜʠʛʤʫ ʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ (European 
Central Bank, 2022). ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʪʨʘʜʠʮʽʡʥʠʤʠ 
ʪʘ ʮʠʬʨʦʚʠʤʠ ʚʘʣʶʪʘʤʠ, ʱʦ ʚʠʤʘʛʘʻ ʘʜʘʧʪʘʮʽʾ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

ɿʤʽʥʠ ʚ ʩʧʦʞʠʚʯʽʡ ʧʦʚʝʜʽʥʮʽ ʽʥʚʝʩʪʦʨʽʚ, ʦʩʦʙʣʠʚʦ ʩʝʨʝʜ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʷʢʝ 
ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʪʘ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʪʦʨʛʽʚʣʽ ʚʘʣʶʪʘʤʠ, 
ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʠʥʦʢ. ɿʨʦʩʪʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʽʚ ʟʘʚʜʷʢʠ 
ʧʣʘʪʬʦʨʤʘʤ ʷʢ Robinhood ʪʘ eToro ʩʧʨʠʷʻ ʧʨʠʪʦʢʫ ʥʦʚʠʭ ʽʥʚʝʩʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʣʽʢʚʽʜʥʽʩʪʴ ʪʘ ʢʦʣʠʚʘʥʥʷ ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ [4]. ʎʷ ʪʝʥʜʝʥʮʽʷ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʨʽʚʝʥʴ 
ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʪʘ ʚʠʤʘʛʘʻ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʽʥʚʝʩʪʦʨʩʴʢʦʾ ʧʦʚʝʜʽʥʢʠ. 

ɻʝʦʧʦʣʽʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʪʦʨʛʦʚʽ ʚʽʡʥʠ, ʩʘʥʢʮʽʾ ʪʘ ʧʦʣʽʪʠʯʥʽ ʢʦʥʬʣʽʢʪʠ, ʪʘʢʦʞ 
ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʚʘʣʶʪʥʠʡ ʨʠʥʦʢ. ʅʘʧʨʫʞʝʥʽʩʪʴ ʤʽʞ ʧʨʦʚʽʜʥʠʤʠ ʝʢʦʥʦʤʽʢʘʤʠ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ ʪʘ ʟʤʽʥ ʫ ʛʣʦʙʘʣʴʥʠʭ ʧʦʪʦʢʘʭ 
ʢʘʧʽʪʘʣʫ [6]. ɯʥʚʝʩʪʦʨʠ ʚʩʝ ʙʽʣʴʰʝ ʚʨʘʭʦʚʫʶʪʴ ʛʝʦʧʦʣʽʪʠʯʥʽ ʨʠʟʠʢʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʚʦʾʭ 
ʧʦʨʪʬʝʣʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʦʧʠʪ ʪʘ ʧʨʦʧʦʟʠʮʽʶ ʚʘʣʶʪ. 

ʈʦʟʚʠʪʦʢ ʨʠʥʢʽʚ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʽ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʫ ʛʣʦʙʘʣʴʥʫ ʬʽʥʘʥʩʦʚʫ ʩʠʩʪʝʤʫ 

ʜʦʜʘʶʪʴ ʥʦʚʠʡ ʚʠʤʽʨ ʜʦ ʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ. ɺʘʣʶʪʠ ʢʨʘʾʥ ʟ ʝʢʦʥʦʤʽʢʦʶ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, 
ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ, ʰʫʢʘʶʯʠʭ ʚʠʱʦʾ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, ʘʣʝ ʚʦʥʠ 
ʪʘʢʦʞ ʥʝʩʫʪʴ ʙʽʣʴʰʽ ʨʠʟʠʢʠ [3]. ʎʝ ʧʽʜʚʠʱʫʻ ʚʘʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʮʠʭ ʨʠʥʢʽʚ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ, ʩʫʯʘʩʥʠʡ ʚʘʣʶʪʥʠʡ ʨʠʥʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʩʢʣʘʜʥʦʾ 
ʢʦʤʙʽʥʘʮʽʾ ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʛʝʦʧʦʣʽʪʠʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ. 
ʇʦʣʽʪʠʯʥʽ ʢʦʥʬʣʽʢʪʠ, ʟʤʽʥʠ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʧʦʣʽʪʠʮʽ ʪʘ ʨʦʟʚʠʪʦʢ ʬʽʥʘʥʩʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʩʪʚʦʨʶʶʪʴ ʷʢ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʪʘʢ ʽ ʨʠʟʠʢʠ. ɯʥʚʝʩʪʦʨʠ ʪʘ ʘʥʘʣʽʪʠʢʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ 

ʮʽ ʪʨʝʥʜʠ, ʱʦʙ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʾ ʩʪʨʘʪʝʛʽʾ ʜʦ ʰʚʠʜʢʦʧʣʠʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʘʣʶʪʥʦʛʦ 
ʨʠʥʢʫ. ʎʝ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, 
ʚʢʣʶʯʘʶʯʠ ʚʝʣʠʢʽ ʜʘʥʽ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʪʘ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʈʆɿɺʀʊʂʋ ʊʈʋɼʆɺʀʍ ʈɽʉʋʈʉɯɺ ɺ 

ʋʂʈɸɰʅɯ ɺ ʋʄʆɺɸʍ ɻʃʆɹɸʃɯɿɸʎɯɰ 

ɿʨʽʙʥʷʢ ɯ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʘʨʯʝʥʢʦ ɺ.ɺ. 

 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚ ʋʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʱʦ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʢʨʘʾʥʠ ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʟ 

ʰʚʠʜʢʠʤʠ ʟʤʽʥʘʤʠ ʫ ʩʬʝʨʽ ʟʘʡʥʷʪʦʩʪʽ, ʚʠʤʦʛ ʜʦ ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʦʯʦʾ ʩʠʣʠ ʪʘ ʫʤʦʚ ʧʨʘʮʽ, 
ʱʦ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʪʨʫʜʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʫʤʦʚʘʭ 
ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʚʽʜʢʨʠʪʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʚʘʞʣʠʚʠʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ 

ʫʤʦʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʾ ʩʠʣʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 
ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʚʠʪʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ 
ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʮʠʬʨʦʚʽʟʘʮʽʷ, 
ʜʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ, ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʨʘʾʥʠ. 
ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ ʋʢʨʘʾʥʠ, ʾʭ ʨʦʟʚʠʪʦʢ, ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʪʘ 

ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʬʝʨʽ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʨʦʙʦʯʦʾ ʩʠʣʠ ʚ 
ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʨʫʜʦʚʠʭ 
ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ ʬʘʢʪʦʨʠ ʪʘ ʪʝʥʜʝʥʮʽʾ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʟʤʽʥ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 
ʟʨʦʩʪʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʨʦʙʦʯʦʾ ʩʠʣʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʚʯʝʥʽ ʪʘʢʽ ʷʢ: 
ʆ.ɺ. ɺʦʣʢʦʚʘ, ɸ.ʇ. ɭʛʦʰʠʥ, ɸ.ʄ. ʂʦʣʦʪ, ʆ.ɻ. ʄʝʣʴʥʠʢ, ʖ.ʄ. ʐʚʘʣʴʙ. ɺ. ɼʘʥʶʢ, ɺ. 

ʇʝʪʶʭ, ʆ. ʗ. ʈʦʙʦʪʘ ʥʘʜ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ 
ʢʘʜʨʽʚ. ʂʽʙʘʥʦʚ, ɺ. ʉʘʚʯʝʥʢʦ. ʇ. ɼʨʫʢʝʨ, ɽ. ɺ. ʊʝʦʨʝʪʠʯʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʚʠʨʽʰʝʥʥʷ 
ʧʨʦʙʣʝʤ ʦʮʽʥʢʠ ʧʝʨʩʦʥʘʣʫ. ʄʘʩʣʦʚ, ʊ. ɺ. ɹʽʣʦʨʫʩ. 

ʇʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʟʘʛʘʣʴʥʠʭ ʧʨʦʛʥʦʟʽʚ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʝʟʧʝʨʝʯʥʦ, ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʻ ʪʘʢʘ ʛʨʫʧʘ 
ʧʨʦʛʥʦʟʽʚ, ̫ ʢ ʧʨʦʛʥʦʟ ʥʘʨʦʜʦʥʘʩʝʣʝʥʥʷ, ʧʨʦʛʥʦʟ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʧʨʦʛʥʦʟ ʧʦʪʝʥʮʽʘʣʫ 
ʨʦʙʦʯʦʾ ʩʠʣʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʦʜʥʦʯʘʩʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʮʽʣʽ ʪʘ ʫʤʦʚʠ ʩʫʩʧʽʣʴʥʦʛʦ 
ʨʦʟʚʠʪʢʫ. ʟʘ ʩʚʦʾ ʜʦʩʷʛʥʝʥʥʷ [1]. 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʫʜʦʚʠʭ 
ʨʝʩʫʨʩʽʚ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʟʘʡʥʷʪʦʩʪʽ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʪʨʫʜʦʚʠʭ 
ʨʝʩʫʨʩʽʚ ʜʦ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʪʨʝʙʠ ʚ ʨʦʙʦʯʽʡ ʩʠʣʽ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʨʫʜʦʚʠʡ 
ʧʦʪʝʥʮʽʘʣ ʢʨʘʾʥʠ ʤʘʻ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.1. 
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ʈʠʩ. 1.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ 

 
ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘʣʝʞʘʪʴ: ʙʘʣʘʥʩʦʚʠʡ 

ʤʝʪʦʜ, ʤʝʪʦʜ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ. ʅʘ ʮʽʡ 
ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʩʦʮʽʘʣʴʥʠʭ ʽ ʢʘʜʨʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʢʦʥʢʨʝʪʥʽ 
ʰʣʷʭʠ ʦʧʪʠʤʽʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ [2]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʛʣʦʙʘʣʽʟʘʮʽʾ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʘ ʩʘʤʝ: 
1) ɺʧʣʠʚ ʛʣʦʙʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʟʤʽʥ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 
ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʎʝ ʧʦʪʨʝʙʫʻ ʘʜʘʧʪʘʮʽʾ ʤʦʜʝʣʝʡ ʨʦʟʚʠʪʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʚʠʢʣʠʢʽʚ ʪʘ ʚʠʤʦʛ; 
2) ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʱʦ ʟʤʽʥʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʧʦʧʠʪʫ ʥʘ 

ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ, ʟʥʠʞʫʶʪʴ ʧʦʪʨʝʙʫ ʚ ʥʠʟʴʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽʡ ʧʨʘʮʽ ʪʘ ʧʽʜʚʠʱʫʶʪʴ 
ʟʥʘʯʫʱʽʩʪʴ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʥʦʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʄʦʜʝʣʽ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʜʣʷ ʨʦʙʦʪʠ ʫ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʷʭ; 
3) ʇʦʩʠʣʝʥʥʷ ʤʽʛʨʘʮʽʾ ʪʘ ʚʽʜʪʦʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ; 
4) ɼʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʪʘ ʤʽʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʯʠʩʝʣʴʥʽʩʪʴ ʨʦʙʦʯʦʾ 

ʩʠʣʠ ʯʝʨʝʟ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʤʽʛʨʘʮʽʶ. ʄʦʜʝʣʶʚʘʥʥʷ ʧʦʚʠʥʥʦ ʚʢʣʶʯʘʪʠ ʟʘʭʦʜʠ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʪʨʫʜʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʫʤʦʚʘʭ ʜʝʬʽʮʠʪʫ ʢʘʜʨʽʚ; 
ʉʢʣʘʜʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ 

ʛʣʦʙʘʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʛʥʫʯʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 
ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʯʠʥʥʠʢʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʤʦʜʝʣʽ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ ʩʫʯʘʩʥʦʛʦ 

ʩʚʽʪʫ. 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 332.72:63 
ʄʆɼɽʃʔ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɻʆ ɿɽʄʃɽʂʆʈʀʉʊʋɺɸʅʅʗ ɺ 

ʋʂʈɸɰʅɯ 

ɹʦʮʷʥ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ. 

 

ɺʽʡʥʘ ʈʦʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʩʧʨʠʯʠʥʠʣʘ ʟʥʘʯʥʽ ʨʠʟʠʢʠ ʜʣʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʫ 
ʩʚʽʪʽ. ʏʝʨʝʟ ʙʦʡʦʚʽ ʜʽʾ, ʧʦʨʫʰʝʥʥʷ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʚʦʢ ʪʘ ʪʦʨʛʽʚʣʽ, ʮʽʥʠ ʥʘ ʧʨʦʜʫʢʪʠ 
ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʜʦʙʨʠʚʘ ʩʷʛʥʫʣʠ ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʛʦ ʨʽʚʥʷ. ɺʘʞʣʠʚʽʩʪʴ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʨʠʥʢʫ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʶ. ʋʢʨʘʾʥʘ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ 
ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ ʢʨʘʾʥ ɭʚʨʦʧʠ ʪʘ ʩʚʽʪʫ [2, 3].  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʦʤʧʣʝʢʩʥʠʡ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʧʨʦʛʥʦʟʥʝ 
ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚ ʫʤʦʚʘʭ 

ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ ʦʮʽʥʢʫ ʟʤʽʥ ʫ ʧʣʦʱʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 
ʫʛʽʜʴ, ʨʽʚʥʷʭ ʫʨʦʞʘʡʥʦʩʪʽ, ʩʪʨʫʢʪʫʨʽ ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʫ ʪʘ ʚʠʪʨʘʪ, ʘ ʪʘʢʦʞ ʩʪʫʧʝʥʽ ʝʨʦʟʽʾ 
ˇʨʫʥʪʽʚ ʪʘ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʝʥʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʚʦʻʥʥʠʭ ʜʽʡ ʪʘ ʧʽʩʣʷʚʦʻʥʥʦʛʦ 
ʚʽʜʥʦʚʣʝʥʥʷ. ɹʫʣʠ ʟʜʽʡʩʥʝʥʽ ʟʙʽʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ˇʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ 
ʜʘʥʠʭ ʧʨʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 2020-2023 ʨʦʢʽʚ 
ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʈʦʟʨʦʙʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʤʦʜʝʣʴ ʜʣʷ ʝʢʦʣʦʛʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʨʽʟʥʦʙʽʯʥʠʡ ʚʧʣʠʚ ʚʽʡʥʠ ʥʘ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʘʢʽ ʷʢ ʩʪʨʫʢʪʫʨʘ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨ, ʮʽʥʠ ʥʘ 
ʧʨʦʜʫʢʮʽʶ, ʜʦʩʪʫʧʥʽʩʪʴ ʨʝʩʫʨʩʽʚ ʪʦʱʦ. ɺʠʢʦʥʘʥʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʝʢʦʥʦʤʽʯʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ (ʚʘʣʦʚʠʡ ʜʦʭʽʜ, ʚʠʪʨʘʪʠ, ʯʠʩʪʠʡ ʜʦʭʽʜ) ʜʣʷ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʚʧʣʠʚʫ ʚʽʡʥʠ 

(ʥʠʟʴʢʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ ʚʧʣʠʚ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʫ ʩʪʨʫʢʪʫʨʽ 
ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʚʠʟʥʘʯʝʥʽ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʪʘʢʽ ʷʢ ʝʨʦʟʽʷ ˇʨʫʥʪʽʚ, 
ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʝʩʪʠʮʠʜʘʤʠ ʪʘ ʜʦʙʨʠʚʘʤʠ, ʚʪʨʘʪʘ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʦʱʦ. 

ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʻ ʘʢʪʫʘʣʴʥʘ ʦʬʽʮʽʡʥʘ ʩʪʘʪʠʩʪʠʢʘ, ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ ʫʨʷʜʦʚʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ (ʊʘʙʣ.1). 
ʊʘʙʣʠʮʷ 1 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʩʮʝʥʘʨʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʞʝʨʝʣʦ: [1] 

ʈʽʢ 
ʇʣʦʱʘ 
ʫʛʽʜʴ (ʛʘ) 

ʋʨʦ-
ʞʘʡʥʽʩ
ʪʴ 

(ʪ/ʛʘ) 

ɺʘʣʦʚʠʡ 
ʜʦʭʽʜ 
(ʤʣʥ 

ʛʨʥ) 

ɺʠʪʨʘʪʠ 
(ʤʣʥ 
ʛʨʥ) 

ɽʨʦʟʽʷ 
ˇʨʫʥʪʽʚ 
(%) 

ɿʘʙʨʫʜʥʝʥ
ʥʷ ʚʦʜ 
(ʙʘʣʠ) 

ɺʠʢʦʨʠʩʪʘ
ʥʥʷ 
ʧʝʩʪʠʮʠʜʽʚ 

(ʢʛ/ʛʘ) 

2020 42000000 4,4 360 205 14 4,8 2,6 
2021 42000000 4,6 340 210 16 5,2 2,7 

2022 32000000 3,4 230 250 18 5,5 2,8 

2023 38000000 3,5 260 280 20 5,7 3,0 

ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʠ ʚ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ 
ʧʦʢʘʟʥʠʢʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʪʘ ʨʠʟʠʢʽʚ (ʊʘʙʣ.2). 
ʊʘʙʣʠʮʷ 2 

ʉʮʝʥʘʨʥʠʡ ʘʥʘʣʽʟ, %. ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʘ 

ʇʦʢʘʟʥʠʢ ʅʠʟʴʢʠʡ ʚʧʣʠʚ ʉʝʨʝʜʥʽʡ ʚʧʣʠʚ ɺʠʩʦʢʠʡ ʚʧʣʠʚ 

ɿʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʫʛʽʜʴ -5 -10 -20 

ɿʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ -10 -20 -40 

ɿʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ 10 20 40 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʇʨʦʛʥʦʟ ʟʘ ʨʽʟʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮʽ 3. 
ʊʘʙʣʠʮʷ 3 

ʇʨʦʛʥʦʟ ʟʘ ʨʽʟʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɼʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʘ 

ʉʮʝʥʘʨʽʡ ʇʣʦʱʘ ʫʛʽʜʴ 
(ʛʘ) 

ʋʨʦʞʘʡʥʽʩʪʴ 
(ʪ/ʛʘ) 

ɺʘʣʦʚʠʡ 
ʜʦʭʽʜ 
(ʤʣʥ.ʛʨʥ) 

ɺʠʪʨʘʪʠ 
(ʤʣʥ.ʛʨʥ) 

ʏʠʩʪʠʡ 
ʜʦʭʽʜ 
(ʤʣʥ.ʛʨʥ) 

ʅʠʟʴʢʠʡ 

ʚʧʣʠʚ 

36100000 3.15 234 308 -74 

ʉʝʨʝʜʥʽʡ 

ʚʧʣʠʚ 

34200000 2.80 208 336 -128 

ɺʠʩʦʢʠʡ 
ʚʧʣʠʚ 

30400000 2.10 156 392 -236 

 
ɸʥʘʣʽʟ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʥʦʟʫ ʧʦʢʘʟʘʚ ʥʘʩʪʫʧʥʝ: 
ʅʠʟʴʢʠʡ ʚʧʣʠʚ: ʏʠʩʪʠʡ ʜʦʭʽʜ: -74 ʤʣʥ ʛʨʥ. ʅʘʚʽʪʴ ʟʘ ʫʤʦʚʠ ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʦʛʦ 

ʚʧʣʠʚʫ ʚʽʡʥʠ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʜʝʤʦʥʩʪʨʫʻ ʥʝʛʘʪʠʚʥʠʡ ʯʠʩʪʠʡ ʜʦʭʽʜ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʪʘ ʚʨʘʟʣʠʚʽʩʪʴ ʛʘʣʫʟʽ ʥʘʚʽʪʴ ʟʘ ʪʘʢʦʛʦ ʩʮʝʥʘʨʽʶ. 
ɺʘʣʦʚʠʡ ʜʦʭʽʜ: 234 ʤʣʥ ʛʨʥ, ʚʠʪʨʘʪʠ: 308 ʤʣʥ ʛʨʥ. ɿʥʠʞʝʥʥʷ ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʫ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʯʠʩʪʦʛʦ ʜʦʭʦʜʫ, 
ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʮʽʣʴʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʝʢʪʦʨʫ. 
ʉʝʨʝʜʥʽʡ ʚʧʣʠʚ: ʏʠʩʪʠʡ ʜʦʭʽʜ: -128 ʤʣʥ ʛʨʥ. ɿʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʩʮʝʥʘʨʽʻʤ ʥʠʟʴʢʦʛʦ ʚʧʣʠʚʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʽʡʥʠ ʥʘ ʩʽʣʴʩʴʢʝ 
ʛʦʩʧʦʜʘʨʩʪʚʦ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʬʽʥʘʥʩʦʚʠʭ 

ʪʨʫʜʥʦʱʽʚ ʪʘ ʥʘʚʽʪʴ ʙʘʥʢʨʫʪʩʪʚʘ ʦʢʨʝʤʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 
ɺʘʣʦʚʠʡ ʜʦʭʽʜ: 208 ʤʣʥ ʛʨʥ, ʚʠʪʨʘʪʠ: 336 ʤʣʥ ʛʨʥ. ɯʩʪʦʪʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʚʠʪʨʘʪ ʥʘʜ 

ʜʦʭʦʜʘʤʠ ʧʽʜʢʨʝʩʣʶʻ ʢʨʠʪʠʯʥʫ ʧʦʪʨʝʙʫ ʚ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʘʭ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ, 
ʪʘʢʠʭ ʷʢ ʧʨʷʤʽ ʩʫʙʩʠʜʽʾ, ʧʦʜʘʪʢʦʚʽ ʧʽʣʴʛʠ ʪʘ ʜʦʩʪʫʧʥʽ ʢʨʝʜʠʪʠ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʽʥʘʥʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ. 
ɺʠʩʦʢʠʡ ʚʧʣʠʚ: ʏʠʩʪʠʡ ʜʦʭʽʜ: -236 ʤʣʥ ʛʨʥ. ʂʘʪʘʩʪʨʦʬʽʯʥʽ ʚʪʨʘʪʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʩʮʝʥʘʨʽʶ ʚʠʩʦʢʦʛʦ ʚʧʣʠʚʫ, ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʤʘʩʰʪʘʙʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʛʘʣʫʟʽ ʪʘ ʟʘʛʨʦʟʠ 

ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ ʢʨʘʾʥʠ. 
ɺʘʣʦʚʠʡ ʜʦʭʽʜ: 156 ʤʣʥ ʛʨʥ, ʚʠʪʨʘʪʠ: 392 ʤʣʥ ʛʨʥ. ɺʢʨʘʡ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ ʪʣʽ 

ʥʠʟʴʢʦʛʦ ʚʘʣʦʚʦʛʦ ʜʦʭʦʜʫ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʜʝʨʞʘʚʥʦʾ ʜʦʧʦʤʦʛʠ, ʱʦ ʚʢʣʶʯʘʪʠʤʝ ʥʝ ʣʠʰʝ ʬʽʥʘʥʩʦʚʫ 

ʧʽʜʪʨʠʤʢʫ, ʘ ʡ ʥʘʜʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
ʪʘ ʣʦʛʽʩʪʠʯʥʠʭ ʣʘʥʮʶʛʽʚ. 

ɺʠʩʥʦʚʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʜʣʷ ʰʠʨʦʢʦʛʦ 
ʢʦʣʘ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʫʨʷʜʦʚʽ ʦʨʛʘʥʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤʽʞʥʘʨʦʜʥʽ ʜʦʥʦʨʠ, ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ ʪʘ ʛʨʦʤʘʜʩʴʢʽ 
ʦʨʛʘʥʽʟʘʮʽʾ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ 
ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʪʘ ʧʽʩʣʷʚʦʻʥʥʦʾ 
ʚʽʜʙʫʜʦʚʠ, ʧʣʘʥʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʽʥʚʝʩʪʠʮʽʡ, ʨʦʟʧʦʜʽʣʫ ʤʽʞʥʘʨʦʜʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʛʘʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ.  
ʆʢʨʽʤ ʮʴʦʛʦ, ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʩʣʫʞʠʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʢʨʠʟʠ ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ. 
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https://www.ukrstat.gov.ua/  (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 25.10.2024) 

2. ɿʚʽʪ ʉʚʽʪʦʚʦʛʦ ʙʘʥʢʫ ʧʨʦ ʚʧʣʠʚ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ: 

https://www.worldbank.org/en/topic/agriculture/brief/food-security-update 
3. ʄʽʥʽʩʪʝʨʩʪʚʦ ʘʛʨʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʋʢʨʘʾʥʠ: ʚʝʙ-ʩʘʡʪ.  2022.  URL: 

https://minagro.gov.ua. 
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ʋɼʂ 331.2 
ʄʆɼɽʃʖɺɸʅʅʗ ʉʀʉʊɽʄʀ ʇɽʅʉɯʁʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɺ ʋʂʈɸɰʅɯ 

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

ʇʝʥʩʽʡʥʝ ʩʪʨʘʭʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʦʮʽʘʣʴʥʦʤʫ ʟʘʭʠʩʪʽ, ʘʣʝ 
ʩʠʩʪʝʤʘ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʨʝʬʦʨʤ. ʉʴʦʛʦʜʥʽ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʨʽʚʥʽʚ: ʩʦʣʽʜʘʨʥʦʾ 
ʩʠʩʪʝʤʠ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʫʙʩʠʜʫʚʘʥʥʷ, ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ 
ʚʧʨʦʚʘʜʞʝʥʘ, ʪʘ ʜʦʙʨʦʚʽʣʴʥʦʾ ʥʝʜʝʨʞʘʚʥʦʾ [1].  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ɿʘ ʜʘʥʠʤʠ ʆʆʅ, ʋʢʨʘʾʥʘ ʟʘʨʘʟ ʚ ʯʠʩʣʽ 15 ʢʨʘʾʥ ʟ 
ʥʘʡʙʽʣʴʰʝ ʰʚʠʜʢʠʤ ʟʤʝʥʰʝʥʥʷʤ ʥʘʩʝʣʝʥʥʷ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʜʦ 2050 ʨʦʢʫ ʯʘʩʪʢʘ 
ʣʶʜʝʡ ʩʪʘʨʰʝ 60 ʨʦʢʽʚ ʩʪʘʥʦʚʠʪʠʤʝ 32%. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 
ʧʨʘʮʝʟʜʘʪʥʠʤ ʥʘʩʝʣʝʥʥʷʤ ʽ ʧʝʥʩʽʦʥʝʨʘʤʠ ʤʘʡʞʝ ʧʦʜʚʦʾʪʴʩʷ. ɼʝʤʦʛʨʘʬʽʯʥʽ ʟʤʽʥʠ ʚ 

ʋʢʨʘʾʥʽ ʟʘʛʘʣʦʤ ʩʭʦʞʽ ʥʘ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ, ʘʣʝ ʚ ʥʘʩ ʚʦʥʠ ʙʫʜʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʰʚʠʜʰʝ. 
ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʥʘʨʦʜʞʫʚʘʥʦʩʪʽ ʡ ʜʦʚʰʝ ʞʠʪʪʷ ʣʶʜʝʡ ʤʘʶʪʴ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ 

ʜʝʨʞʘʚʥʠʭ ʬʽʥʘʥʩʽʚ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʧʝʥʩʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʝʟʜʘʪʥʠʭ 
ʦʟʥʘʯʘʻ, ʱʦ ʤʝʥʰʝ ʣʶʜʝʡ ʧʣʘʪʠʪʠʤʫʪʴ ʻʜʠʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʚʥʝʩʦʢ. ɸ ʚʠʪʨʘʪʠ ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʟʦʢʨʝʤʘ ʥʘ ʧʝʥʩʽʾ, ʟʨʦʩʪʘʪʠʤʫʪʴ ʨʘʟʦʤ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʢʠ 
ʧʝʥʩʽʦʥʝʨʽʚ. ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʥʘʧʦʚʥʝʥʥʷ ʙʶʜʞʝʪʫ ʇʌʋ ʻ ʻʜʠʥʠʡ ʩʦʮʽʘʣʴʥʠʡ ʚʥʝʩʦʢ 
(ɭʉɺ), ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʚʽ ʪʨʝʪʠʥʠ ʥʘʜʭʦʜʞʝʥʴ ʜʦ ʇʌʋ. ʆʩʥʦʚʥʠʤʠ ʧʣʘʪʥʠʢʘʤʠ ɭʉɺ ʻ 
ʨʦʙʦʪʦʜʘʚʮʽ ʪʘ ʌʆʇʠ, ʷʢʽ ʩʘʤʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʝʙʝ ʨʦʙʦʪʦʶ. ɿʘ ʦʧʝʨʘʪʠʚʥʠʤʠ ʜʘʥʠʤʠ 

ʇʌʋ, ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʟʘʩʪʨʘʭʦʚʘʥʠʭ ʦʩʽʙ, ʟʘ ʷʢʠʭ ʧʣʘʪʷʪʴ ʘʙʦ ʷʢʽ ʩʘʤʦʩʪʽʡʥʦ 
ʩʧʣʘʯʫʶʪʴ ɭʉɺ, ʫ ʣʠʧʥʽ 2024ʨ. ʩʪʘʥʦʚʠʣʘ 10,73 ʤʣʥ. ʦʩʽʙ. 

ʆʪʞʝ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʠʭ, ʭʪʦ ʧʣʘʪʠʪʴ ɭʉɺ ʪʘ ʧʝʥʩʽʦʥʝʨʽʚ ʚʞʝ ʩʪʘʥʦʚʠʪʴ ʦʜʠʥ ʜʦ 
ʦʜʥʦʛʦ, ʪʦʙʪʦ ʘʙʩʦʣʶʪʥʦ ʢʨʠʪʠʯʥʝ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʡʥʠ, ʚʽʜʪʦʢʫ ʟʘ ʢʦʨʜʦʥ ʫʢʨʘʾʥʩʴʢʠʭ 

ʙʽʞʝʥʮʽʚ ʪʘ ʟʨʦʩʪʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ ï ʨʝʘʣʴʥʘ ʢʘʨʪʠʥʘ ʱʝ ʛʽʨʰʘ. 
ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ʇʝʥʩʽʡʥʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ (ʇʌʋ), ʩʪʘʥʦʤ ʥʘ 1 ʞʦʚʪʥʷ 2024 ʨʦʢʫ, 

ʚ ʋʢʨʘʾʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 10,3 ʤʣʥ. ʧʝʥʩʽʦʥʝʨʽʚ. ɿ ʥʠʭ 2,8 ʤʣʥ. ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ. 
ʉʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʧʝʥʩʽʾ ʜʦʨʽʚʥʶʻ 5 851,86 ʛʨʥ., ʫ ʧʨʘʮʶʶʯʠʭ ʧʝʥʩʽʦʥʝʨʽʚ ï 6 257,96 ʛʨʥ. 

ʇʨʠ ʮʴʦʤʫ 25,79% ʧʝʥʩʽʦʥʝʨʽʚ ʦʪʨʠʤʫʶʪʴ ʚʠʧʣʘʪʠ ʚ ʤʝʞʘʭ  ʜʦ 3 000 ʛʨʥ. ʑʝ 17,35% ï 
ʚʽʜ 3 001 ʛʨʥ. ʜʦ 4 000 ʛʨʥ. ʪʘ 18,59% ʜʦ 5000 ʛʨʥ. (ʈʠʩ 1).  

ʆʪʞʝ, 61,7% ʧʝʥʩʽʦʥʝʨʽʚ ʦʪʨʠʤʫʶʪʴ ʧʝʥʩʽʶ ʤʝʥʰʝ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ.  
 

 
 

ʈʠʩ 1. ʇʠʪʦʤʘ ʚʘʛʘ ʧʝʥʩʽʦʥʝʨʽʚ ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʨʠʟʥʘʯʝʥʠʭ ʤʽʩʷʯʥʠʭ ʧʝʥʩʽʡ ʫ 
ʟʘʛʘʣʴʥʽʡ ʾʭ ʯʠʩʝʣʴʥʦʩʪʽ ʟʘ 2023-2024 ʨʨ. [2] 

 
ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʽʥʚʝʩʪʫʚʘʥʥʷ ʧʝʥʩʽʡʥʠʭ ʘʢʪʠʚʽʚ ʻ ʦʪʨʠʤʘʥʥʷ ʫʯʘʩʥʠʢʘʤʠ 

ʥʝʜʝʨʞʘʚʥʦʛʦ ʧʝʥʩʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦ ʟʘʛʘʣʴʥʦʦʙʦʚ'ʷʟʢʦʚʦʛʦ 
ʜʝʨʞʘʚʥʦʛʦ ʧʝʥʩʽʡʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʧʝʥʩʽʡʥʠʭ ʚʠʧʣʘʪ ʨʘʟʦʤ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʦʭʽʜʥʦʩʪʽ 
ʧʝʥʩʽʡʥʠʭ ʘʢʪʠʚʽʚ ʚʠʱʝ ʨʽʚʥʷ ʽʥʬʣʷʮʽʾ ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡʥʠʭ 
ʨʝʩʫʨʩʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʢʠ. 

https://t.me/PensFund/464?single
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ 2. ʉʪʨʫʢʪʫʨʘ ʚʠʪʨʘʪ, ʱʦ ʚʽʜʰʢʦʜʦʚʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ  ʧʝʥʩʽʡʥʠʭ ʘʢʪʠʚʽʚ [3] 

 
ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʠʪʨʘʪ, ʱʦ ʚʽʜʰʢʦʜʦʚʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʥʩʽʡʥʠʭ ʘʢʪʠʚʽʚ, 

ʩʪʘʥʦʤ ʥʘ  ʙʝʨʝʟʝʥʴ 2024 (ʨʠʩ 2) ʧʨʠʧʘʜʘʻ ʥʘ ʦʧʣʘʪʫ ʧʦʩʣʫʛ ʟ ʫʧʨʘʚʣʽʥʥʷ ʘʢʪʠʚʘʤʠ 
ʥʝʜʝʨʞʘʚʥʠʭ ʧʝʥʩʽʡʥʠʭ ʬʦʥʜʽʚ ï 54,3% ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʅʇʌ ï 32,3% (ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʩʫʤʠ ʚʠʪʨʘʪ). ɺʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ: ʧʦʩʣʫʛ ʟʙʝʨʽʛʘʯʘ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʚʽʜʧʦʚʽʜʘʣʴʥʝ 
ʟʙʝʨʽʛʘʥʥʷ ʘʢʪʠʚʽʚ ʧʝʥʩʽʡʥʦʛʦ ʬʦʥʜʫ ʩʪʘʥʦʚʠʣʠ 6,5%; ʽʥʰʠʭ ʧʦʩʣʫʛ, ʥʘʜʘʥʥʷ ʷʢʠʭ 
ʧʝʨʝʜʙʘʯʝʥʦ ʯʠʥʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʟ ʥʝʜʝʨʞʘʚʥʦʛʦ ʧʝʥʩʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï 3,5%; 
ʧʦʩʣʫʛ ʟ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ ʘʫʜʠʪʦʨʩʴʢʠʭ ʧʝʨʝʚʽʨʦʢ ʅʇʌ ï 2,3%; ʧʦʩʣʫʛ, ʧʦʚôʷʟʘʥʠʭ 

ʽʟ ʟʜʽʡʩʥʝʥʥʷʤ ʦʧʝʨʘʮʽʡ ʟ ʧʝʥʩʽʡʥʠʤʠ ʘʢʪʠʚʘʤʠ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʪʨʝʪʽʤ ʦʩʦʙʘʤ ï 1,1% ʚʽʜ 
ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʚʠʪʨʘʪ, ʱʦ ʚʽʜʰʢʦʜʦʚʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʥʩʽʡʥʠʭ ʘʢʪʠʚʽʚ . 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʝʥʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚ ʋʢʨʘʾʥʽ 
ʚʠʤʘʛʘʶʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʩʝʨʡʦʟʥʠʭ ʨʝʬʦʨʤ. ʇʝʨʰ ʟʘ ʚʩʝ, ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʬʽʥʘʥʩʦʚʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʧʦʩʠʣʶʶʯʠ ʤʝʭʘʥʽʟʤʠ ʘʢʫʤʫʣʷʮʽʾ ʢʦʰʪʽʚ 
ʪʘ ʩʪʠʤʫʣʶʶʯʠ ʝʢʦʥʦʤʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʨʦʟʚʠʪʦʢ 
ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ ʧʝʥʩʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʧʝʥʩʽʡ ʚʽʜ ʚʥʝʩʢʽʚ 
ʧʨʘʮʶʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʩʪʚʦʨʠʪʠ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʜʥʦʛʦ 

ʨʽʚʥʷ ʞʠʪʪʷ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ.  
ʊʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʧʦʩʠʣʝʥʥʷ ʩʪʠʤʫʣʽʚ ʜʣʷ ʜʦʚʰʦʾ ʪʨʫʜʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʟʘʣʫʯʝʥʥʷ ʤʦʣʦʜʽ ʜʦ ʜʦʙʨʦʚʽʣʴʥʠʭ ʧʝʥʩʽʡʥʠʭ ʥʘʢʦʧʠʯʝʥʴ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʧʦʜʘʪʢʦʚʽ 
ʧʽʣʴʛʠ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʧʝʥʩʽʡʥʠʭ ʬʦʥʜʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʽʨʠ ʥʘʩʝʣʝʥʥʷ ʜʦ 

ʧʝʥʩʽʡʥʠʭ ʽʥʩʪʠʪʫʪʽʚ.  
ɿʘʛʘʣʦʤ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʝʥʩʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʧʦʩʪʫʧʦʚʝ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʩʪʽʡʢʦʾ, ʜʠʚʝʨʩʠʬʽʢʦʚʘʥʦʾ ʪʘ ʩʧʨʘʚʝʜʣʠʚʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ 
ʟʜʘʪʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʚʠʢʣʠʢʠ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʟʤʽʥ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʬʽʥʘʥʩʦʚʠʡ ʟʘʭʠʩʪ 

ʣʽʪʥʽʭ ʣʶʜʝʡ. 
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ʋɼʂ 631.5:005.591.4 
ɸʅɸʃɯɿ ʈʀʅʂʋ ʇʈʆɼʋʂʎɯɰ ʈʆʉʃʀʅʅʀʎʊɺɸ ɺ ʋʂʈɸɰʅɯ 

ɻʨʠʮʶʢ ɺʣʘʜʠʩʣʘʚ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʈʦʛʦʟʘ ʅ.ɸ. 
ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ ʚʠʧʣʠʚʘʻ ʟ ʚʘʞʣʠʚʦʩʪʽ ʨʦʩʣʠʥʥʠʮʪʚʘ ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʻ 

ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʛʘʣʫʟʝʡ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʪʘ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 
ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ. ʋʢʨʘʾʥʘ ʧʦʩʽʜʘʻ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʫ ʩʚʽʪʽ ʷʢ ʝʢʩʧʦʨʪʝʨ ʧʰʝʥʠʮʽ, 
ʢʫʢʫʨʫʜʟʠ, ʷʯʤʝʥʶ, ʩʦʥʷʰʥʠʢʫ ʪʘ ʨʽʧʘʢʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʚʽʪʦʚʦʛʦ 
ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʨʠʥʢʫ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʧʦʷʩʥʶʻʪʴʩʷ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʨʦʜʶʯʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ ʪʘ ʚʝʣʠʢʠʤʠ ʧʦʩʽʚʥʠʤʠ 
ʧʣʦʱʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʦʱʫʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʢʫʣʴʪʫʨʠ.  

ʇʨʦʚʝʜʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʋʢʨʘʾʥʘ ʻ ʚʘʞʣʠʚʠʤ ʛʨʘʚʮʝʤ ʫ 
ʟʘʙʝʟʧʝʯʝʥʥʽ ʛʣʦʙʘʣʴʥʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ. ʇʦʥʘʜ 70% ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʡʥʷʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʪʘʥʦʚʣʷʪʴ ʨʦʜʶʯʽ 
ʯʦʨʥʦʟʝʤʠ. ɼʦ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʋʢʨʘʾʥʘ ʚʭʦʜʠʣʘ ʜʦ ʧ'ʷʪʽʨʢʠ ʥʘʡʙʽʣʴʰʠʭ 
ʝʢʩʧʦʨʪʝʨʽʚ ʟʝʨʥʦʚʠʭ ʫ ʩʚʽʪʽ, ʝʢʩʧʦʨʪʫʚʘʣʘ 3/4 ʚʽʜ ʚʠʨʦʙʣʝʥʦʛʦ, ʪʦʜʽ ʷʢ ʚʥʫʪʨʽʰʥʻ 
ʩʧʦʞʠʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʩʪʘʥʦʚʠʣʦ ʣʠʰʝ 20-25%. ʋʢʨʘʾʥʘ ʧʦʩʪʘʯʘʣʘ 10% ʩʚʽʪʦʚʦʛʦ 

ʝʢʩʧʦʨʪʫ ʧʰʝʥʠʮʽ, ʧʦʥʘʜ 14% ʢʫʢʫʨʫʜʟʠ ʽ ʧʦʥʘʜ 47% ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ. ʉʪʘʥʦʤ ʥʘ 2023 
ʨʽʢ ʟʘʚʜʷʢʠ ʜʦʧʦʤʦʟʽ ʧʘʨʪʥʝʨʽʚ ʋʢʨʘʾʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʥʘ 
ʩʚʽʪʦʚʠʭ ʨʠʥʢʘʭ ʟʝʨʥʘ ʪʘ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ, ʟ ʯʘʩʪʢʦʶ ʧʦʥʘʜ 10 % ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ. 
ɽʢʩʧʦʨʪʦʚʘʥʦ 16,1 ʤʣʥ ʪ ʧʰʝʥʠʮʽ ʜʦ 65 ʢʨʘʾʥ, 26,2 ʤʣʥ ʪ ʢʫʢʫʨʫʜʟʠ ʜʦ 80 ʢʨʘʾʥ ʽ 

5,7 ʤʣʥ ʪ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʜʦ 130 ʢʨʘʾʥ ʩʚʽʪʫ  
ɺʽʡʥʘ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʘ ʥʘ ʝʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʋʢʨʘʾʥʠ. ʆʢʫʧʘʮʽʷ ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʙʣʦʢʘʜʘ ʧʦʨʪʽʚ ʫʩʢʣʘʜʥʠʣʠ ʣʦʛʽʩʪʠʢʫ ʽ ʟʤʝʥʰʠʣʠ ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ, ʚʠʨʦʙʥʠʮʪʚʘ  
ʟʝʨʥʦʚʠʭ, ʦʣʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʢʫʣʴʪʫʨ. ʇʨʦʪʝ, ʋʢʨʘʾʥʘ ʧʨʦʜʦʚʞʫʻ ʰʫʢʘʪʠ ʥʦʚʽ ʨʠʥʢʠ ʟʙʫʪʫ 

ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʘʨʰʨʫʪʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʝʨʝʥʦʩʠʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʟ ʦʢʫʧʦʚʘʥʠʭ 
ʪʝʨʠʪʦʨʽʡ, ʥʘ ʽʥʰʽ ʪʝʨʠʪʦʨʽʾ ʜʝ ʥʝ ʚʝʜʫʪʴʩʷ ʙʦʡʦʚʽ ʜʽʾ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʘʯʘʥʥʷ ʩʚʦʻʾ 
ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʨʠʥʢʠ. ʊʦʤʫ ʜʠʥʘʤʽʢʘ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʩʘʜʦʢ 
2022 ʨʦʮʽ ʧʦʩʪʫʧʦʚʦ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʚ ʧʦʟʠʪʠʚʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʝʥʜʝʥʮʽʾ ʧʦʟʠʪʠʚʥʽ. ʇʦʛʣʷʥʫʚʰʠ ʥʘ ʨʠʩʫʥʦʢ 1 ʷʢʠʡ 
ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ ʜʠʥʘʤʽʢʫ ʦʙʩʷʛʽʚ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 
ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʦʢʨʝʤʘ ʚ ʋʢʨʘʾʥʽ ʟ 2016 ʧʦ 2023 ʨʽʢ. 

ʈʠʩ. 1. ʊʝʥʜʝʥʮʽʷ ʦʙʩʷʛʫ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʤʣʨʜ. ʛʨʥ. ɼʞʝʨʝʣʦ: [1]. 
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ʇʨʦʪʷʛʦʤ 2016ï2019 ʨʦʢʽʚ ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 
ʨʦʩʣʠʥʥʠʮʪʚʘ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʣʠ. ʋ 2019 ʨʦʮʽ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ 
ʧʦʢʘʟʥʠʢʠ: ʧʨʦʜʫʢʮʽʷ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʦʩʷʛʣʘ 376,8 ʤʣʨʜ ʛʨʥ. ʋ 2020 ʨʦʮʽ ʧʘʥʜʝʤʽʷ 
ʩʧʨʠʯʠʥʠʣʘ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʩʬʝʨʽ. ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ 

ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʥʠʟʠʣʠʩʷ ʜʦ 323,2 ʤʣʨʜ ʛʨʥ. ʋ 2021 ʨʦʮʽ ʦʙʩʷʛ ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 
ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʨʽʩ ʜʦ 413,0 ʤʣʨʜ ʛʨʥ. ʋ 2022 ʨʦʮʽ ʧʦʯʘʪʦʢ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ 
ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ ʧʨʠʟʚʽʚ ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʜʫʢʮʽʷ 
ʨʦʩʣʠʥʥʠʮʪʚʘ ʚʧʘʣʘ ʜʦ 283,1 ʤʣʨʜ ʛʨʥ. ʧʘʜʽʥʥʷ ʧʦʚôʷʟʘʥʝ ʟ ʨʫʡʥʫʚʘʥʥʷʤ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, 

ʦʢʫʧʘʮʽʻʶ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʡ, ʪʨʫʜʥʦʱʘʤʠ ʟ ʣʦʛʽʩʪʠʢʦʶ, ʩʢʦʨʦʯʝʥʥʷʤ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʽ 
ʟʨʦʩʪʘʥʥʷʤ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ. ʋ 2023 ʨʦʮʽ ʧʦʢʘʟʥʠʢʠ ʜʝʱʦ ʚʽʜʥʦʚʠʣʠʩʷ: ʧʨʦʜʫʢʮʽʷ 
ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʨʦʩʣʘ ʜʦ 342,5 ʤʣʨʜ ʛʨʥ. ʎʝ ʚʽʜʦʙʨʘʞʘʻ ʘʜʘʧʪʘʮʽʶ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʜʦ 
ʫʤʦʚ ʚʽʡʥʠ, ʟʦʢʨʝʤʘ ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʜʝʨʞʘʚʥʫ 

ʧʽʜʪʨʠʤʢʫ, ʦʜʥʘʢ, ʦʙʩʷʛʠ ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʠʞʯʠʤʠ, ʥʽʞ ʫ ʜʦʚʦʻʥʥʦʤʫ 2021 ʨʦʮʽ, ʱʦ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʦʱʽ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʻʪʴʩʷ ʛʘʣʫʟʴ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʙʽʣʴʰ 
ʥʘʛʣʷʜʥʦ ʧʦʙʘʯʠʪʠ ʜʠʥʘʤʽʢʫ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 
ʧʦʛʣʷʥʝʤʦ ʥʘ ʪʘʙʣʠʮʶ 1. 

ʊʘʙʣʠʮʷ 1.  
ɼʠʥʘʤʽʢʘ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʋʢʨʘʾʥʠ (ʪʠʩ ʪ.). ɼʞʝʨʝʣʦ: [1]. 

ʟʙʽʨ ʟʘ ʚʩʽʤʘ ʛʨʫʧʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ 1,5ï3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ 
ʧʦʪʨʝʙʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. ʅʘ ʢʽʥʝʮʴ ʛʨʫʜʥʷ 2023 ʨ. ʘʛʨʘʨʽʾ ʥʘʤʦʣʦʪʠʣʠ 79,2 ʤʣʥ 

ʪ, ʟʦʢʨʝʤʘ ʟʝʨʥʦʚʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ï 58,4 ʤʣʥ ʪ, ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ï 20,8 ʤʣʥ ʪ. 
ʅʘʢʦʧʘʥʦ 11,9 ʤʣʥ ʪ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. ʎʝ ʚʽʜʙʫʣʦʩʷ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʚʨʦʞʘʡʥʦʩʪʽ 
ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ɿʘ ʦʮʽʥʢʘʤʠ ʋʂɸɹ, ʫ 2023 ʨ. ʚ ʋʢʨʘʾʥʽ ʚʠʨʦʙʥʠʮʪʚʦ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 
ʙʫʣʦ ʥʘ 10 % ʙʽʣʴʰʝ ʧʦʢʘʟʥʠʢʘ 2022 ʨ., ʦʣʽʡʥʠʭ ï ʥʘ 18 %. ɺʠʨʦʙʥʠʮʪʚʦ ʮʫʢʨʦʚʠʭ 

ʙʫʨʷʢʽʚ ʟʨʦʩʣʦ ʥʘ 29 % ʧʨʦʪʠ 2022 ʨ. 
ʈʦʩʣʠʥʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ 

ʟ ʚʽʡʥʦʶ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʝʢʩʧʦʨʪʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. ɺʦʜʥʦʯʘʩ, ʚʽʡʥʘ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 
ʨʠʟʠʢʘʤʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. 
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ʇʦʢʘʟʥʠʢʠ 2017 2018 2019 2020 2021 2022 2023 2023/2021 

ʆʙʩʷʛ 
ʚʠʨʦʙʥʠʮʪʚʘ 

74836,11 83936,47 84874,37 74067,7 96617,72 63042,43 73544,43 ʭ 

ʊʝʤʧ 
ʧʨʠʨʦʩʪʫ ʫ % 

ʭ 12,16 1,12 -12,73 30,45 -34,75 16,66 -23,881 
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ʋɼʂ: 336.74:330.322 
ɸʅɸʃɯɿ ɼʀʅɸʄɯʂʀ ʈʀʅʂʋ ʂʈʀʇʊʆɺɸʃʖʊ 

ʐʝʚʯʝʥʢʦ ɺ.ʈ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʩʪʝʥʢʦ ɯ.ʉ. 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ʇʦʧʫʣʷʨʥʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ, ʚʦʥʠ ʜʝʜʘʣʽ 
ʙʽʣʴʰʝ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʬʽʥʘʥʩʦʚʽ ʨʠʥʢʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʜʠʥʘʤʽʢʠ ʮʽʥ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɼʣʷ ʋʢʨʘʾʥʠ ʨʠʥʦʢ ʢʨʠʧʪʦʚʘʣʶʪ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʬʽʥʘʥʩʦʚʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ɼʦ ʧʦʯʘʪʢʫ ʢʦʥʬʣʽʢʪʫ ʫʢʨʘʾʥʮʽ ʘʢʪʠʚʥʦ ʽʥʚʝʩʪʫʚʘʣʠ ʫ 
ʢʨʠʧʪʦʚʘʣʶʪʠ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʾʤ ʟʙʝʨʽʛʘʪʠ ʢʘʧʽʪʘʣ ʚ ʫʤʦʚʘʭ ʝʢʦʥʦʤʽʯʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. 
ʇʽʜ ʯʘʩ ʚʽʡʥʠ ʢʨʠʧʪʦʚʘʣʶʪʠ ʩʪʘʣʠ ʱʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʣʶʜʝʡ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʾʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʟʙʦʨʫ ʢʦʰʪʽʚ ʥʘ ʜʦʧʦʤʦʛʫ 

ʘʨʤʽʾ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʠʥʦʢ ʢʨʠʧʪʦʚʘʣʶʪ ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʚ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʉʝʨʝʜ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʜʠʥʘʤʽʢʫ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 
ʪʘʢʠʭ ʘʚʪʦʨʽʚ, ʷʢ ʂ. ʅ. ʉʤʽʪ ʪʘ ɸ. ɹ. ɼʞʦʥʩ. ɰʭʥʽ ʨʦʙʦʪʠ ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʨʠʥʢʫ, 

ʚʢʣʶʯʘʶʯʠ ʘʥʘʣʽʟ ʚʦʣʘʪʠʣʴʥʦʩʪʽ, ʚʧʣʠʚ ʨʝʛʫʣʷʮʽʡ ʪʘ ʧʩʠʭʦʣʦʛʽʶ ʪʨʝʡʜʝʨʽʚ. ɺʠʩʥʦʚʢʠ 
ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʠʥʦʢ ʢʨʠʧʪʦʚʘʣʶʪ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʩʦʢʦʚʦʣʘʪʠʣʴʥʠʤ 
ʽ ʧʽʜʣʷʛʘʻ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʥʦʚʠʥʠ ʪʘ ʨʝʛʫʣʷʪʦʨʥʽ ʟʤʽʥʠ. ʊʘʢʽ ʘʚʪʦʨʠ, 
ʷʢ Nakamoto S., Lee D.K.C., ʪʘ CryptoCompare, ʜʦʩʣʽʜʞʫʚʘʣʠ ʦʩʥʦʚʠ ʨʠʥʢʫ, 

ʢʘʧʽʪʘʣʽʟʘʮʽʶ, ʪʨʘʥʟʘʢʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʘ ʨʦʣʴ ʢʨʠʧʪʦʙʽʨʞ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʽʥʚʝʩʪʦʨʽʚ. 
ʉʝʨʝʜ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ ʚʠʜʽʣʷʶʪʴ ʢʽʙʝʨʙʝʟʧʝʢʫ ʢʨʠʧʪʦʙʽʨʞ, ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʢʫʨʩʫ ʢʨʠʧʪʦʚʘʣʶʪ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʚʦʣʘʪʠʣʴʥʦʩʪʽ ʪʘ ʢʦʨʝʣʷʮʽʾ ʢʨʠʧʪʦʚʘʣʶʪ ʟ 
ʪʨʘʜʠʮʽʡʥʠʤʠ ʘʢʪʠʚʘʤʠ [4,5]. 

ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ ʟ ʘʢʮʝʥʪʦʤ ʥʘ 
ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʚʝʩʪʠʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ɿʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪ ʩʧʨʠʯʠʥʠʣʦ ʟʥʘʯʥʠʡ ʧʦʧʠʪ ʥʘ ʝʬʝʢʪʠʚʥʽ 
ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʘʥʘʣʽʟʫ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ ʻ ʢʘʧʽʪʘʣʽʟʘʮʽʷ, ʦʙʩʷʛ ʪʦʨʛʽʚ, ʣʽʢʚʽʜʥʽʩʪʴ, 
ʪʘ ʚʦʣʘʪʠʣʴʥʽʩʪʴ (ʜʠʚ. ʪʘʙʣ.1). ʆʩʥʦʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʻ CoinMarketCap, 
Binance API, TradingView, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʽʥʜʝʢʩʠ ʚʦʣʘʪʠʣʴʥʦʩʪʽ. Binance API ʜʦʟʚʦʣʷʻ 
ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʱʦʜʦ ʨʠʥʢʦʚʠʭ ʮʽʥ, ʦʙʩʷʛʽʚ ʪʦʨʛʽʚ, ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʽ ʻ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. API ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ 
ʘʣʛʦʨʠʪʤʽʯʥʠʡ ʪʨʝʡʜʠʥʛ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʜʘʥʽ ʟ ʢʨʠʧʪʦʙʽʨʞ ʜʣʷ ʛʣʠʙʰʦʛʦ ʘʥʘʣʽʟʫ. 
CoinMarketCap ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʫʨʩʠ ʢʨʠʧʪʦʚʘʣʶʪ, ʦʙʩʷʛʠ ʪʦʨʛʽʚ, ʢʘʧʽʪʘʣʽʟʘʮʽʶ 
ʪʘ ʽʥʰʽ ʨʠʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ. ʁʦʛʦ API ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ 

ʜʦʧʦʤʘʛʘʶʪʴ ʽʥʚʝʩʪʦʨʘʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʢʫʧʽʚʣʽ ʯʠ ʧʨʦʜʘʞʫ 
ʘʢʪʠʚʽʚ. 

ʊʘʙʣʠʮʷ 1.  
ʊʠʧʦʚʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ ʌʦʨʤʫʣʘ ɿʤʽʩʪ 

ʆʙʩʷʛ ʪʦʨʛʽʚ (Volume) 
ὠ = × Ὥ=1 ὲ (ὖὭ Ĭ 

ὗὭ) 

ʧʦʢʘʟʥʠʢ ʘʢʪʠʚʥʦʩʪʽ ʨʠʥʢʫ, ʷʢʠʡ 
ʚʽʜʦʙʨʘʞʘʻ ʢʽʣʴʢʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪ, 

ʧʨʦʜʘʥʠʭ ʯʠ ʧʨʠʜʙʘʥʠʭ ʟʘ ʧʝʚʥʠʡ 
ʧʝʨʽʦʜ. ɺʠʩʦʢʠʡ ʦʙʩʷʛ ʪʦʨʛʽʚ ʩʚʽʜʯʠʪʴ 
ʧʨʦ ʚʝʣʠʢʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʧʽʜʚʠʱʝʥʫ 

ʣʽʢʚʽʜʥʽʩʪʴ. 

ʃʽʢʚʽʜʥʽʩʪʴ (Liquidity) 

ὒ = (ὖAsk ī 
ὖBid) / ὖMid Ĭ 

100% 

ʧʦʢʘʟʥʠʢ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʜʘʪʥʽʩʪʴ 
ʢʨʠʧʪʦʚʘʣʶʪʠ h ʚʠʜʢʦ ʢʦʥʚʝʨʪʫʚʘʪʠʩʷ ʫ 
ʛʦʪʽʚʢʫ ʙʝʟ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʾʾ 
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ʨʠʥʢʦʚʫ ʮʽʥʫ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʮʝʶ 
ʤʽʞ ʮʽʥʘʤʠ ʢʫʧʽʚʣʽ ʪʘ ʧʨʦʜʘʞʫ (Bid-Ask 

Spread). 

ɺʦʣʘʪʠʣʴʥʽʩʪʴ 

(Volatility)  

„ = (1/ὲ) × Ὥ=1 ὲ 
(ὖὭ ī ὖↄ)Į 

ʧʦʢʘʟʥʠʢ ʟʤʽʥʠ ʮʽʥ ʢʨʠʧʪʦʚʘʣʶʪʠ ʟʘ 
ʧʝʚʥʠʡ ʧʝʨʽʦʜ, ̫ ʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ 

ʨʠʟʠʢʫ ʽʥʚʝʩʪʠʮʽʡ ʥʘ ʨʠʥʢʫ. 
ʆʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʮʽʥ. 

ʂʘʧʽʪʘʣʽʟʘʮʽʷ (Market 

Capitalization) 
ὅ = ὖ Ĭ ὗ 

 ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʨʠʥʢʫ ʧʝʚʥʦʾ 

ʢʨʠʧʪʦʚʘʣʶʪʠ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ 

ʧʦʪʦʯʥʦʾ ʮʽʥʠ ʢʨʠʧʪʦʚʘʣʶʪʠ (ὖ) ʥʘ 
ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʠʭ ʤʦʥʝʪ (ὗ). 

 
ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʘʙʦ ʪʘʢʦʞ 

ʚʦʣʘʪʠʣʴʥʦʩʪʽ. ʉʪʘʥʦʤ ʥʘ 2023 ʨʽʢ ʢʘʧʽʪʘʣʽʟʘʮʽʷ ʢʨʠʧʪʦʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 

1 ʪʨʣʥ USD. ʋʢʨʘʾʥʘ ʚʭʦʜʠʪʴ ʫ ʜʝʩʷʪʢʫ ʢʨʘʾʥ ʽʟ ʥʘʡʙʽʣʴʰʠʤ ʦʙʩʷʛʦʤ ʦʧʝʨʘʮʽʡ ʥʘ 
ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ʟʘ ʜʘʥʠʤʠ Chainalysis. ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ 
ʢʨʠʧʪʦʙʽʨʞʘʤʠ ʻ Binance, Kraken ʪʘ Coinbase. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ Chainalysis, 
ʫʢʨʘʾʥʩʴʢʽ ʢʦʨʠʩʪʫʚʘʯʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʨʠʧʪʦʚʘʣʶʪʠ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ ʪʘ 

ʛʨʦʰʦʚʠʭ ʧʝʨʝʢʘʟʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʦʢʫ ʘʢʪʠʚʥʽʩʪʴ ʢʨʠʧʪʦʚʘʣʶʪʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʚ 
ʢʨʘʾʥʽ [3].  

 
ʈʠʩ. 1. ɹʘʟʦʚʽ ʪʝʥʜʝʥʮʽʾ ʜʣʷ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪʠ ʟʘ ʜʘʥʠʤʠ Yahoo ʩʪʘʥʦʤ ʥʘ 

ʧʦʯʘʪʦʢ ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ 

 
ʉʝʨʝʜ ʪʦʧʦʚʠʭ ʢʨʠʧʪʦʚʘʣʶʪ ʚ ʮʽʣʦʤʫ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ Bitcoin (BTC), Ethereum 

(ETH), Binance Coin (BNB), Cardano (ADA) ʪʘ Solana (SOL). ɿʘ ʜʘʥʠʤʠ CoinMarketCap, 
ʩʪʘʥʦʤ ʥʘ ʞʦʚʪʝʥʴ 2023 ʨʦʢʫ Bitcoin ʟʘʣʠʰʘʻʪʴʩʷ ʣʽʜʝʨʦʤ ʟʘ ʢʘʧʽʪʘʣʽʟʘʮʽʻʶ ʨʠʥʢʫ, 

ʧʝʨʝʚʠʱʫʶʯʠ 800 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ, ʪʦʜʽ ʷʢ Ethereum ʟʘʡʤʘʻ ʜʨʫʛʝ ʤʽʩʮʝ ʟ 
ʢʘʧʽʪʘʣʽʟʘʮʽʻʶ ʙʣʠʟʴʢʦ 400 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ Bitcoin ʟʘʡʤʘʻ 45% ʨʠʥʢʫ, 
Ethereum ð 19%, ʘ ʨʝʰʪʘ ʢʨʠʧʪʦʚʘʣʶʪ ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʥʦ ʤʝʥʰʽ ʯʘʩʪʢʠ [3,6]. 

https://www.binance.com/en
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ʈʠʩ. 2. ɺʦʣʘʪʠʣʴʥʽʩʪʴ Bitcoin (BTC)  ʟʘ ʜʘʥʠʤʠ Binance Coin (BNB) ʩʪʘʥʦʤ ʥʘ 

ʧʦʯʘʪʦʢ ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ 

 
ɺ ʮʽʣʦʤʫ ʨʠʥʦʢ ʢʨʠʧʪʦʚʘʣʶʪ ʜʝʤʦʥʩʪʨʫʻ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʟʘʚʜʷʢʠ ʢʽʣʴʢʦʤ 

ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʘʤ. ʇʦ-ʧʝʨʰʝ, ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʙʝʟʧʝʢʠ ʪʘ ʧʨʦʟʦʨʦʩʪʽ ʪʨʘʥʟʘʢʮʽʡ, ʱʦ ʧʨʠʚʘʙʣʶʻ ʽʥʚʝʩʪʦʨʽʚ. ʇʦ-ʜʨʫʛʝ, ʟʨʦʩʪʘʥʥʷ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʬʽʥʘʥʩʽʚ (DeFi) ʪʘ NFT (ʥʝʟʘʤʽʥʥʽ ʪʦʢʝʥʠ) ʚʽʜʢʨʠʚʘʻ 
ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʚʝʩʪʠʮʽʡ ʽ ʩʧʝʢʫʣʷʮʽʡ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 
ʽʥʚʝʩʪʠʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʪʨʘʜʠʮʽʡʥʽ ʬʽʥʘʥʩʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʩʪʫʧʦʚʦ 
ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʧʦʧʫʣʷʨʥʽʩʪʴ ʥʘ ʬʦʥʽ ʟʨʦʩʪʘʶʯʦʾ ʚʦʣʘʪʠʣʴʥʦʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪ. 

ʄʽʞʥʘʨʦʜʥʠʡ ʬʽʥʘʥʩʦʚʠʡ ʥʘʧʨʷʤ ʪʘʢʦʞ ʟʘʟʥʘʻ ʟʤʽʥ, ʦʩʢʽʣʴʢʠ ʢʨʘʾʥʠ ʧʦʯʠʥʘʶʪʴ 
ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʢʨʠʧʪʦʚʘʣʶʪ ʫ ʩʚʦʾ ʬʽʥʘʥʩʦʚʽ ʩʠʩʪʝʤʠ, ʱʦ ʤʦʞʝ 
ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥ ʚ ʨʝʛʫʣʷʪʦʨʥʽʡ ʧʦʣʽʪʠʮʽ. ʅʘ ʩʪʨʘʪʝʛʽʶ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʢʨʠʧʪʦʚʘʣʶʪʠ 
ʚʧʣʠʚʘʶʪʴ ʢʽʣʴʢʘ ʬʘʢʪʦʨʽʚ: ʚʠʙʽʨ ʙʽʨʞʽ, ʨʠʟʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʦʣʘʪʠʣʴʥʽʩʪʶ ʨʠʥʢʫ, ʘ ʪʘʢʦʞ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʯʠʥʥʠʢ. ʅʘʧʨʠʢʣʘʜ, ʦʛʦʣʦʰʝʥʥʷ Tesla ʧʨʦ ʢʫʧʽʚʣʶ Bitcoin ʥʘ ʩʫʤʫ 1,5 
ʤʣʨʜ USD ʫ 2021 ʨʦʮʽ ʚʠʢʣʠʢʘʣʦ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ Bitcoin. ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ 
ʟʘʷʚʠ ʫʨʷʜʽʚ ʧʨʦ ʣʝʛʘʣʽʟʘʮʽʶ ʘʙʦ ʟʘʙʦʨʦʥʫ ʢʨʠʧʪʦʚʘʣʶʪ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ ʢʫʨʩʫ. 
ɯʥʚʝʩʪʦʨʠ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʦʙʠʨʘʪʠ ʙʽʨʞʽ ʜʣʷ ʪʦʨʛʽʚʣʽ, ʦʩʢʽʣʴʢʠ ʨʝʧʫʪʘʮʽʷ ʪʘ ʙʝʟʧʝʢʘ 

ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭʥʽ ʽʥʚʝʩʪʠʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 
ʨʠʟʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʮʽʥ ʽ ʤʦʞʣʠʚʠʤʠ ʨʝʛʫʣʷʪʦʨʥʠʤʠ ʟʤʽʥʘʤʠ [1,2]. 

ɺʠʩʥʦʚʢʠ. ʈʠʥʦʢ ʢʨʠʧʪʦʚʘʣʶʪ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʽ ʧʨʠʚʝʨʪʘʪʠ ʫʚʘʛʫ 
ʽʥʚʝʩʪʦʨʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ɼʣʷ ʋʢʨʘʾʥʠ ʚʽʥ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʪʨʠʤʢʠ 

ʝʢʦʥʦʤʽʢʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʨʠʥʢʫ ʪʘ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʽʥʚʝʩʪʠʮʽʡʥʫ 
ʜʽʷʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʨʠʟʠʢʠ, ʧʦʨʷʜ ʟ ʪʠʤ ʧʦʪʨʝʙʫʻ 
ʜʝʪʘʣʴʥʽʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʦʯʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, ʟʦʢʨʝʤʘ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʯʠʥʥʠʢ, ʘ 
ʪʘʢʦʞ ʟʘʢʦʥʦʜʘʚʯʽ ʘʩʧʝʢʪʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ. ɺʘʞʣʠʚʠʤ ʻ ʨʦʟʛʣʷʜ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʨʠʥʢʫ ʢʨʠʧʪʦʚʘʣʶʪ, ʘ ʩʘʤʝ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Binance. ʊʦʨʛʦʚʽ ʜʘʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ð 2023. ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.binance.com/en. 

2. CoinMarketCap. ʂʨʠʧʪʦʚʘʣʶʪʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ð 2023. ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://coinmarketcap.com/. 

3. Chainalysis. The 2023 Global Crypto Adoption Index [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ð 2023. 
ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.chainalysis.com/2023-global-crypto-adoption-index. 
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ʋɼʂ: 004.774:339.138:519.86 
SEO-ɸʅɸʃɯʊʀʂɸ ɺɽɹʉɸʁʊɯɺ: ʇɸʈɸʄɽʊʈʀ ʄʆɼɽʃɯ ʊɸ ɸʃɻʆʈʀʊʄʀ ʐɯ 

ɼʃʗ ʈɸʅɾʋɺɸʅʅʗ ɺ GOOGLE 

ʂʦʩʪʝʥʢʦ ɯ.ʉ., ʂʦʩʪʝʥʢʦ ʉ.ʆ. 

 
ɸʢʪʫʘʣʴʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ, 

ʟʦʢʨʝʤʘ Google, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʠʜʠʤʦʩʪʽ ʙʽʟʥʝʩʫ ʪʘ ʦʩʚʽʪʥʽʭ 
ʫʩʪʘʥʦʚ ʚ ɯʥʪʝʨʥʝʪʽ. ʈʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʨʘʥʞʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʚʝʙ-ʨʝʩʫʨʩʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ɺʝʙ-ʘʥʘʣʽʪʠʢʘ ʻ 
ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ. ɸʥʘʣʽʟ 
ʜʘʥʠʭ ʱʦʜʦ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʚʝʙ-ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ 
ʥʘ ʨʘʥʞʫʚʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʢʦʥʪʝʥʪ, ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʦʥʘʣ ʩʘʡʪʽʚ. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʟʘʣʫʯʘʪʠ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ 
ʜʦʩʚʽʜ. ʋ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʝʙ-ʘʥʘʣʽʪʠʢʘ ʜʦʧʦʤʘʛʘʻ ʥʝ ʣʠʰʝ 
ʚʠʤʽʨʷʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʝʙ-ʩʘʡʪʫ, ʘʣʝ ʡ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʧʦʚʝʜʽʥʢʫ ʪʘ ʥʘʤʽʨʠ 
ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʫʩʧʽʰʥʠʭ ʩʪʨʘʪʝʛʽʡ ʟʘʣʫʯʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʚ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʨʘʥʞʫʚʘʥʥʷ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ Google ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ. 
ʅʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤʠ RankBrain ʽ BERT ʜʦʧʦʤʘʛʘʶʪʴ Google ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʟʘʧʠʪʠ 
ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʥʘʜʘʚʘʪʠ ʨʝʣʝʚʘʥʪʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʨʘʭʦʚʫʶʯʠ ʩʝʤʘʥʪʠʯʥʠʡ ʢʦʥʪʝʢʩʪ ʽ 

ʧʦʚʝʜʽʥʢʦʚʽ ʬʘʢʪʦʨʠ. RankBrain, ʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʠʚʯʘʻ ʟʘʧʠʪʠ 
ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʰʫʢʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʥʘʡʢʨʘʱʽ 
ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʩʭʦʞʠʭ ʟʘʧʠʪʽʚ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʘʮʽʷʤ, ʟʦʢʨʝʤʘ 
ʦʩʚʽʪʥʽʤ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʨʝʩʫʨʩʠ, ʥʘʜʘʶʯʠ ʨʝʣʝʚʘʥʪʥʠʡ ʢʦʥʪʝʥʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʨʝʘʣʴʥʽ ʽʥʪʝʨʝʩʠ ʘʫʜʠʪʦʨʽʾ.  
ɺʝʙ-ʘʥʘʣʽʪʠʢʘ ʚ ʢʦʥʪʝʢʩʪʽ SEO ʪʘʢʦʞ ʦʭʦʧʣʶʻ ʘʥʘʣʽʟ ʢʦʥʪʝʥʪʫ, ʟʚʦʨʦʪʥʠʭ 

ʧʦʩʠʣʘʥʴ, ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʟʠʮʽʾ 
ʩʘʡʪʽʚ ʫ ʧʦʰʫʢʦʚʽʡ ʚʠʜʘʯʽ. ʊʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʰʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʣʷ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 
ʨʘʥʞʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʦʢʨʘʱʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 
Statista (2022), 61% ʫʩʽʭ ʟʘʧʠʪʽʚ ʜʦ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ ʥʘʜʭʦʜʷʪʴ ʽʟ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 
ʱʦ ʨʦʙʠʪʴ ʦʧʪʠʤʽʟʘʮʽʶ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  
ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʙ-ʘʥʘʣʽʪʠʢʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʧʨʦʮʝʩʽ ʨʘʥʞʫʚʘʥʥʷ 

ʚʽʜʢʨʠʚʘʶʪʴ ʧʝʨʝʜ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʨʝʣʝʚʘʥʪʥʦʩʪʽ 
ʩʚʦʾʭ ʨʝʩʫʨʩʽʚ. ɯʥʪʝʛʨʘʮʽʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʪʨʘʪʝʛʽʶ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝ ʣʠʰʝ ʚʠʜʠʤʽʩʪʴ ʫ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ, ʘʣʝ ʡ ʧʦʙʫʜʦʚʫ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʚʟʘʻʤʠʥ ʽʟ 
ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʘʥʞʫʚʘʥʥʷ ʚ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʪʘ 
ʟʘ ʢʦʨʜʦʥʦʤ. ɺʽʜʦʤʽ ʥʘʫʢʦʚʮʽ, ʪʘʢʽ ʷʢ ʃʘʨʨʽ ʇʝʡʜʞ ʽ ʉʝʨʛʽʡ ɹʨʽʥ, ʟʘʢʣʘʣʠ ʦʩʥʦʚʠ 

ʘʣʛʦʨʠʪʤʫ PageRank, ʱʦ ʩʪʘʚ ʦʩʥʦʚʦʶ ʜʣʷ ʨʘʥʞʫʚʘʥʥʷ ʚ Google [4]. ʉʫʯʘʩʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ɼʞʦʥʦʤ ɼʦʣʘʥʦʤ (John Dolan), ʨʦʟʛʣʷʜʘʶʪʴ ʚʧʣʠʚ 
ʢʦʥʪʝʥʪʫ ʪʘ ʟʚʦʨʦʪʥʠʭ ʧʦʩʠʣʘʥʴ ʥʘ ʧʦʟʠʮʽʶ ʩʘʡʪʫ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʰʫʢʫ. ʋʢʨʘʾʥʩʴʢʽ 
ʜʦʩʣʽʜʥʠʢʠ, ʪʘʢʽ ʷʢ ʆʣʝʥʘ ʂʨʘʚʯʝʥʢʦ, ʪʘʢʦʞ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʘʜʘʧʪʘʮʽʾ ʤʝʪʦʜʽʚ SEO 

ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʨʠʥʢʫ [5]. 
ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʦʩʣʽʜʞʝʥʥʷ SEO ʘʥʘʣʽʪʠʢʠ ʚʝʙʩʘʡʪʽʚ, ʧʘʨʘʤʝʪʨʽʚ 

ʤʦʜʝʣʽ ʪʘ ʚʧʣʠʚ ʘʣʛʦʨʠʪʤʽʚ ʐɯ ʥʘ ʨʘʥʞʫʚʘʥʥʷ ʚʝʙʩʘʡʪʽʚ ʚ ʧʦʰʫʢʦʚʽʡ ʩʠʩʪʝʤʽ Google. 
ʇʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʱʦʜʦ ʨʘʥʞʫʚʘʥʥʷ ʚ 

ʧʦʰʫʢʦʚʽʡ ʚʠʜʘʯʽ ʚʝʙʩʘʡʪʽʚ, ʩʝʨʝʜ ʙʘʟʦʚʠʭ ʧʨʠʯʠʥ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘ ʦʩʥʦʚʽ 
ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ. ʅʠʞʯʝ ʟʨʙʨʘʞʝʥʦ ʜʠʥʘʤʽʢʫ ʦʥʦʚʣʝʥʴ ʧʦʰʫʢʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ 
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Google. ʉʫʯʘʩʥʽ ʘʣʛʦʨʠʪʤʠ Google, ʪʘʢʽ ʷʢ BERT (ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ Google ʢʨʘʱʝ 
ʨʦʟʫʤʽʪʠ ʢʦʥʪʝʢʩʪ ʟʘʧʠʪʽʚ, ʟʦʢʨʝʤʘ, ʩʝʤʘʥʪʠʯʥʠʡ ʟʤʽʩʪ. ɺʽʥ ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ 
ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʠʭ ʩʪʦʨʽʥʦʢ ʜʣʷ ʟʘʧʠʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʩʠʥʦʥʽʤʠ ʘʙʦ ʬʨʘʟʠ ʟ 
ʧʦʜʽʙʥʠʤ ʟʥʘʯʝʥʥʷʤ) ʪʘ RankBrain (ʩʠʩʪʝʤʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ Google 

ʟʨʦʟʫʤʽʪʠ ʟʘʧʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʢʦʥʪʝʥʪ ʚʝʙ-ʩʪʦʨʽʥʦʢ. RankBrain ʨʦʟʛʣʷʜʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ 
ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʧʦʚʝʜʽʥʢʘ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʩʪʦʨʽʥʦʢ), 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ [2].  

 
ʈʠʩ.1 ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʦʥʦʚʣʝʥʴ ʜʣʷ ʧʦʰʫʢʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ Google ʟʘ ʜʘʥʠʤʠ 

The App Journey 
 
ɻʦʣʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʘʥʞʫʚʘʥʥʷ,ʻ: ʷʢʽʩʪʴ ʢʦʥʪʝʥʪʫ, ʟʚʦʨʦʪʥʽ 

ʧʦʩʠʣʘʥʥʷ, ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʪʘ ʩʦʮʽʘʣʴʥʽ ʩʠʛʥʘʣʠ. ɼʝʪʘʣʴʥʠʡ ʾʭ ʦʧʠʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣʠʮʽ. 
ʊʘʙʣʠʮʷ 1.  

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʘʥʞʫʚʘʥʥʷ ʩʘʡʪʽʚ ʫ Google 

ʇʘʨʘʤʝʪʨ ɺʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

(ʩʝʨʝʜʥʽʡ) 

ʆʧʠʩ 

ʗʢʽʩʪʴ ʢʦʥʪʝʥʪʫ 
0.35 

ʋʥʽʢʘʣʴʥʠʡ, ʨʝʣʝʚʘʥʪʥʠʡ, ʘʢʪʫʘʣʴʥʠʡ 

ʢʦʥʪʝʥʪ ʽʟ ʜʦʜʘʪʢʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ʂʽʣʴʢʽʩʪʴ 
ʧʦʩʠʣʘʥʴ 

0.30 
ɺʭʽʜʥʽ ʧʦʩʠʣʘʥʥʷ ʟ ʘʚʪʦʨʠʪʝʪʥʠʭ ʜʞʝʨʝʣ 

(ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ). 

ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ 
ʜʦʩʚʽʜ 

0.20 
ʐʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʘʜʘʧʪʠʚʥʠʡ 

ʜʠʟʘʡʥ, ʩʪʨʫʢʪʫʨʘ ʥʘʚʽʛʘʮʽʾ 

ʄʦʙʽʣʴʥʘ 
ʦʧʪʠʤʽʟʘʮʽʷ 0.15 

ɿʨʫʯʥʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʪʘ ʚʟʘʻʤʦʜʽʾ ʥʘ 
ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʰʚʠʜʢʽʩʪʴ 

ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʉʦʮʽʘʣʴʥʽ 
ʩʠʛʥʘʣʠ 

 ʈʝʧʦʩʪʠ, ʢʦʤʝʥʪʘʨʽ, ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 
ʫ ʩʦʮʤʝʨʝʞʘʭ. 

ʇʘʨʘʤʝʪʨʠ ʨʘʥʞʫʚʘʥʥʷ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʧʦʰʫʢʦʚʫ ʚʠʜʘʯʫ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ 

ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 
R=w1ẗC+w2ẗL+w3ẗUX+w4ẗSR 
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ʜʝ:  R ð ʨʝʡʪʠʥʛ ʩʪʦʨʽʥʢʠ, C ð ̫ ʢʽʩʪʴ ʢʦʥʪʝʥʪʫ, L ð ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʟʚʦʨʦʪʥʠʭ 
ʧʦʩʠʣʘʥʴ, UX ð ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ, S ð ʩʦʮʽʘʣʴʥʽ ʩʠʛʥʘʣʠ, w1,w2,w3,w4 ð ʚʘʛʦʚʽ 
ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺ ʥʘʩʪʫʧʥʽʡ ʪʘʙʣʠʮʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ SEO ʜʣʷ 

ʩʘʡʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʨʝʜʥʽʤʠ 
ʧʦʢʘʟʥʠʢʘʤʠ ʩʘʡʪʽʚ ʽʟ ʊʆʇ-10 Google [1, 3]. 

ʊʘʙʣʠʮʷ 2:  
ʉʪʘʪʠʩʪʠʢʘ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʥʘ SEO ʜʣʷ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ (2023, Google) 

ʇʘʨʘʤʝʪʨ ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʊʆʇ-10 ʚʝʙʩʘʡʪʽʚ Google 

ʇʦʢʘʟʥʠʢʠ ʦʩʚʽʪʥʽʭ 

ʫʩʪʘʥʦʚ 

ʏʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ 

(ʩʝʢʫʥʜʠ) 

3-4 ʩʝʢʫʥʜʠ 5-7 ʩʝʢʫʥʜ 

ɿʦʚʥʽʰʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʩʘʡʪ 

ɹʽʣʴʰʝ 300 100-200 

ɸʜʘʧʪʠʚʥʽʩʪʴ ʜʣʷ 
ʤʦʙʽʣʴʥʠʭ 

95% 80% 

ʉʦʮʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ 
ɺʠʩʦʢʘ (ʱʦʜʝʥʥʽ 
ʧʫʙʣʽʢʘʮʽʾ) 

ʇʦʤʽʨʥʘ (2-3 ʧʫʙʣʽʢʘʮʽʾ ʥʘ 
ʪʠʞʜʝʥʴ) 

 
ɸʥʘʣʽʟʫʶʯʠ ʪʘʙʣʠʮʶ 2 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʱʦ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʩʘʡʪʽʚ ʽʟ ʊʆʇ-10 

Google ʩʪʘʥʦʚʠʪʴ 3-4 ʩʝʢʫʥʜʠ, ʘ ʜʣʷ ʩʘʡʪʽʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ð 5-7 ʩʝʢʫʥʜ, ʱʦ ʤʦʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʪʘ ʨʘʥʞʫʚʘʥʥʷ. ɿʦʚʥʽʰʥʽʭ ʧʦʩʠʣʘʥʴ ʫ 
ʊʆʇ-10 ʟʘʟʚʠʯʘʡ ʧʦʥʘʜ 300, ʪʦʜʽ ʷʢ ʩʘʡʪʠ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʤʘʶʪʴ ʣʠʰʝ 100-200, ʱʦ 
ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝʥʰʫ ʘʚʪʦʨʠʪʝʪʥʽʩʪʴ. ɸʜʘʧʪʠʚʥʽʩʪʴ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʫ ʊʆʇ-10 ʩʘʡʪʽʚ ʩʷʛʘʻ 
95%, ʫ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ð 80%, ʱʦ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʥʝʟʨʫʯʥʦʩʪʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʉʦʮʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ ʊʆʇ-10 ʧʝʨʝʜʙʘʯʘʻ ʱʦʜʝʥʥʽ ʧʫʙʣʽʢʘʮʽʾ, ʘ ʥʘ ʩʘʡʪʘʭ ʦʩʚʽʪʥʽʭ 
ʫʩʪʘʥʦʚ ð 2-3 ʧʫʙʣʽʢʘʮʽʾ ʥʘ ʪʠʞʜʝʥʴ, ʱʦ ʟʥʠʞʫʻ ʧʦʧʫʣʷʨʥʽʩʪʴ. 

ʊʘʙʣʠʮʷ 3 ʽʣʶʩʪʨʫʻ, ʷʢ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʛʦʚʠʭ 
ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʤʦʜʝʣʷʭ ʨʘʥʞʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʩʘʡʪʽʚ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʮʠʭ ʤʦʜʝʣʷʭ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʷʢʦʩʪʽ ʢʦʥʪʝʥʪʫ, ʱʦ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ 
ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ [1,3]. 

ʊʘʙʣʠʮʷ 3:  
ʆʨʽʻʥʪʦʚʘʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʧʘʨʘʤʝʪʨʽʚ ʨʘʥʞʫʚʘʥʥʷ ʚ ʧʦʰʫʢʦʚʽʡ 

ʚʠʜʘʯʽ (2023, Google) 

ʇʦʢʘʟʥʠʢ 

ɺʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ 

(ʩʝʨʝʜʥʽʡ) 
ʆʧʠʩ ʧʦʢʘʟʥʠʢʘ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʗʢʽʩʪʴ ʢʦʥʪʝʥʪʫ (C) 0.35 ɺʠʩʦʢʘ ʫʥʽʢʘʣʴʥʽʩʪʴ, ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ 

ɿʚʦʨʦʪʥʽ ʧʦʩʠʣʘʥʥʷ (L) 0.30 
ʂʽʣʴʢʽʩʪʴ ʪʘ ʘʚʪʦʨʠʪʝʪʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ 
ʨʝʩʫʨʩʽʚ 

ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ 
(UX) 

0.20 
ɿʨʫʯʥʽʩʪʴ ʥʘʚʽʛʘʮʽʾ, ʰʚʠʜʢʽʩʪʴ 
ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʉʦʮʽʘʣʴʥʽ ʩʠʛʥʘʣʠ (S) 0.15 
ʉʦʮʽʘʣʴʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʥʪʝʥʪʦʤ ʪʘ 
ʩʘʡʪʦʤ 

 
ʅʘʡʚʠʱʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ (0.35) ʤʘʻ ʷʢʽʩʪʴ ʢʦʥʪʝʥʪʫ (C), ʱʦ ʚʢʘʟʫʻ ʥʘ ʡʦʛʦ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʨʘʥʞʫʚʘʥʥʽ ʩʘʡʪʽʚ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʦʭʦʧʣʶʻ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ 
ʜʘʥʠʭ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʦʟʠʮʽʡ ʩʘʡʪʫ ʪʘ ʟʘʣʫʯʝʥʥʶ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɼʨʫʛʠʤ ʟʘ 
ʟʥʘʯʝʥʥʷʤ ʻ ʟʚʦʨʦʪʥʽ ʧʦʩʠʣʘʥʥʷ (L) ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 0.30, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʽ 
ʘʚʪʦʨʠʪʝʪʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʨʝʩʫʨʩʽʚ. ʎʝ ʧʽʜʚʠʱʫʻ ʜʦʚʽʨʫ ʜʦ ʩʘʡʪʫ ʪʘ ʡʦʛʦ ʨʝʡʪʠʥʛ ʫ 



72 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
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ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ.  ʂʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ (UX) ʽʟ ʚʘʛʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 0.20 
ʚʢʣʶʯʘʻ ʟʨʫʯʥʽʩʪʴ ʥʘʚʽʛʘʮʽʾ ʪʘ ʰʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʏʠʤ ʟʨʫʯʥʽʰʠʡ ʩʘʡʪ, ʪʠʤ ʙʽʣʴʰʝ 
ʯʘʩʫ ʥʘ ʥʴʦʤʫ ʧʨʦʚʦʜʷʪʴ ʢʦʨʠʩʪʫʚʘʯʽ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʘʥʞʫʚʘʥʥʷ. ʉʦʮʽʘʣʴʥʽ 
ʩʠʛʥʘʣʠ (S) ʽʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 0.15 ʩʚʽʜʯʘʪʴ ʧʨʦ ʘʢʪʠʚʥʽʩʪʴ ʽ ʧʦʧʫʣʷʨʥʽʩʪʴ ʢʦʥʪʝʥʪʫ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ɺʠʩʦʢʘ ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʨʦʟʰʠʨʶʻ ʦʭʦʧʣʝʥʥʷ ʩʘʡʪʫ ʪʘ ʩʧʨʠʷʻ 
ʟʘʣʫʯʝʥʥʶ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʨʘʥʞʫʚʘʥʥʷ ʚ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ 
ʜʝʤʦʥʩʪʨʫʻ ʩʢʣʘʜʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʟʠʮʽʾ 

ʩʘʡʪʽʚ. ʈʦʟʫʤʽʥʥʷ ʮʠʭ ʤʝʭʘʥʽʟʤʽʚ ̒  ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʙʽʟʥʝʩʫ ʪʘ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʚ 
ʋʢʨʘʾʥʽ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʨʘʥʞʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʚʝʙʩʘʡʪʽʚ ʚʘʞʣʠʚʦ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʷʢʦʩʪʽ 
ʢʦʥʪʝʥʪʫ, ʟʚʦʨʦʪʥʠʭ ʧʦʩʠʣʘʥʥʷʭ, ʢʦʨʠʩʪʫʚʘʮʴʢʦʤʫ ʜʦʩʚʽʜʽ ʪʘ ʩʦʮʽʘʣʴʥʽʡ ʘʢʪʠʚʥʦʩʪʽ. 
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ʋɼʂ 338.124.4 
ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʈʀʅʂʋ ʄʆʃʆʂɸ  

ɼʽʜʫʭ ɺ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʘʣʘʻʚʘ ʃ.ɺ. 
ʄʦʣʦʯʥʠʡ ʨʠʥʦʢ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʝʛʫʣʴʦʚʘʥʠʭ ʫ ʩʚʽʪʽ, ʽ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ 

ʜʝʨʞʘʚʥʽ ʟʘʭʦʜʠ ʩʧʨʠʷʶʪʴ ʡʦʛʦ ʩʪʘʙʽʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ. ʄʦʣʦʯʥʘ 
ʛʘʣʫʟʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʯʝʨʝʟ ʙʝʟʧʝʨʝʨʚʥʠʡ ʭʘʨʘʢʪʝʨ 
ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ʉʚʽʪʦʚʠʡ ʤʦʣʦʯʥʠʡ ʨʠʥʦʢ ʫ 2024: ʥʘʜʦʾ ʙʫʜʫʪʴ ʩʢʦʨʦʯʫʚʘʪʠʩʷ, ʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʨʦʩʪʠ. 

ɿʘ ʧʦʧʝʨʝʜʥʽʤʠ ʦʮʽʥʢʘʤʠ IFCN, ʚ 2023 ʨʦʮʽ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ-ʩʠʨʦʚʠʥʠ ʚ ʩʚʽʪʽ 
ʚʠʨʦʩʣʠ ʣʠʰʝ ʥʘ 1,4% ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʢʫ. ɺʽʨʦʛʽʜʥʦ, ʥʘ ʩʧʦʚʽʣʴʥʝʥʥʷ ʪʝʤʧʽʚ ʨʦʩʪʫ 
ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ-ʩʠʨʦʚʠʥʠ ʚʧʣʠʥʫʣʠ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʢʦʨʤʠ ʥʘ 39% ʧʦʨʽʚʥʷʥʦ ʜʦ 
2022 ʨʦʢʫ, ʜʦʨʦʞʯʘʥʥʷ ʪʘʢʠʭ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʜʦʙʨʠʚʘ, ʧʘʣʠʚʦ, ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ. 

ʅʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʚ ʤʦʣʦʯʥʠʭ ʨʝʛʽʦʥʘʭ ʚʧʣʠʥʫʣʠ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 
ʩʢʦʨʦʯʝʥʥʷ ʚʨʦʞʘʾʚ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʟʨʦʩʪʘʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ 
ʧʦʩʧʨʠʷʣʠ ʤʽʞʥʘʨʦʜʥʽ ʽʥʽʮʽʘʪʠʚʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʢʣʽʤʘʪʫ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʢʘʨʙʦʥʦʚʦʛʦ ʩʣʽʜʫ 
ʬʝʨʤ. ɸʥʘʣʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ 2024 ʨʦʢʫ. ɿʛʽʜʥʦ ʧʨʦʛʥʦʟʫ 

AHDB, ʫ 2024 ʨʦʮʽ ʩʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ-ʩʠʨʦʚʠʥʠ ʤʦʞʝ ʚʠʨʦʩʪʠ ʣʠʰʝ ʥʘ 0,25%.  
ʋʢʨʘʾʥʘ ʚ ʢʚʽʪʥʽ 2024 ʨʦʢʫ ʝʢʩʧʦʨʪʫʚʘʣʘ 10,42 ʪʠʩ. ʪ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʩʫʤʫ $21 

ʤʣʥ. ʇʨʦ ʮʝ ʧʦʚʽʜʦʤʣʷʻ ɸʩʦʮʽʘʮʽʷ ʚʠʨʦʙʥʠʢʽʚ ʤʦʣʦʢʘ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʜʘʥʽ ɼʝʨʞʩʪʘʪʫ.  
ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘʪʫʨʘʣʴʥʽ ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʚʠʨʦʩʣʠ ʥʘ 18% ʧʦʨʽʚʥʷʥʦ ʜʦ ʙʝʨʝʟʥʷ 

ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʽ ʥʘ 35% ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʚʽʪʥʷ 2023 ʨʦʢʫ. ɻʨʦʰʦʚʘ ʚʠʨʫʯʢʘ ʟʘ ʧʦʩʪʘʚʣʝʥʽ 
ʪʦʚʘʨʠ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 14% ʧʦʨʽʚʥʷʥʦ ʜʦ ʙʝʨʝʟʥʷ 2024 ʨʦʢʫ ʽ ʥʘ 10% ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʚʽʪʥʷ 2023 
ʨʦʢʫ. 

ɺ ʩʽʯʥʽ-ʢʚʽʪʥʽ 2024 ʨʦʢʫ ʙʫʣʦ ʝʢʩʧʦʨʪʦʚʘʥʦ 36,43 ʪʠʩ. ʪ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʩʫʤʫ 

$70,46 ʤʣʥ, ʱʦ ʥʘ 42% ʙʽʣʴʰʝ ʚ ʥʘʪʫʨʘʣʴʥʠʭ ʦʙʩʷʛʘʭ. ɻʨʦʰʦʚʘ ʚʠʨʫʯʢʘ ʟʘ ʝʢʩʧʦʨʪʦʚʘʥʫ 
ʤʦʣʦʯʥʫ ʧʨʦʜʫʢʮʽʶ ʟʜʝʙʽʣʴʰʦʛʦ ʟʘʣʠʰʠʣʘʩʷ ʥʘ ʨʽʚʥʽ ʤʠʥʫʣʦʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ (+0,12%). 

ʋ ʢʚʽʪʥʽ ʋʢʨʘʾʥʘ ʽʤʧʦʨʪʫʚʘʣʘ 5,05 ʪʠʩ. ʪ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʥʘ 11% ʙʽʣʴʰʝ 
ʧʦʨʽʚʥʷʥʦ ʜʦ ʙʝʨʝʟʥʷ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ ʽ ʥʘ 5% ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʜʦ ʢʚʽʪʥʷ 2023 ʨʦʢʫ. ɿʘ 

ʦʩʪʘʥʥʽʡ ʤʽʩʷʮʴ ʚ ʋʢʨʘʾʥʫ ʟʙʽʣʴʰʠʣʠʩʷ ʧʦʩʪʘʯʘʥʥʷ ʤʦʣʦʢʘ ʪʘ ʚʝʨʰʢʽʚ ʟʛʫʱʝʥʠʭ ʜʦ 116 ʪ 
(+25%), ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʘʪʢʠ ï  ʜʦ 512 ʪ (+41%), ʩʠʨʽʚ  ï  ʜʦ 3,3 ʪʠʩ. ʪ (+8%) ʪʘ ʤʦʨʦʟʠʚʘ ï ʜʦ 
266 ʪ (+51%). ɺ ʩʽʯʥʽ-ʢʚʽʪʥʽ 2024 ʨʦʢʫ ʋʢʨʘʾʥʘ ʽʤʧʦʨʪʫʚʘʣʘ 18,89 ʪʠʩ. ʪ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, 
ʱʦ ʥʘ 5% ʙʽʣʴʰʝ ʧʦʨʽʚʥʷʥʦ ʜʦ ʤʠʥʫʣʦʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɿʥʘʯʥʽ ʚʪʨʘʪʠ ʋʢʨʘʾʥʽ ʧʨʠʥʝʩʣʘ ʚʽʡʥʘ, ʪʘʢ ʷʢ ʚ ʟʚôʷʟʢʫ ʟ ʚʽʡʥʦʶ ʙʘʛʘʪʦ ʭʫʜʦʙʠ 
ʟʘʛʠʥʫʣʦ, ʪʘʢʦʞ ʟʙʠʪʢʽʚ ʧʦʥʝʩʣʠ ʬʝʨʤʝʨʠ. ʏʝʨʝʟ ʨʦʩʽʡʩʴʢʫ ʘʛʨʝʩʽʶ ʫʢʨʘʾʥʩʴʢʽ ʘʛʨʘʨʽʾ 
ʟʘʟʥʘʣʠ ʟʥʘʯʥʠʭ ʚʪʨʘʪ. ɺʽʜ ʟʥʠʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʥʘ ʟʘʛʘʣʴʥʫ ʩʫʤʫ 5,8 
ʤʣʨʜ ʜʦʣʘʨʽʚ ʜʦ ʚʪʨʘʪʠ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʬʝʨʤ ʥʘ ʧʦʥʘʜ 250 ʤʣʥ ʜʦʣʘʨʽʚ. 

ɿʘ ʦʮʽʥʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʨʦʙʥʠʮʪʚʘ 
ʤʦʣʦʢʘ, ʷʢʽ ʥʘʜʘʻ ɼʝʨʞʘʚʥʠʡ ʢʦʤʽʪʝʪ ʩʪʘʪʠʩʪʠʢʠ, ʨʝʟʫʣʴʪʘʪ ʚʝʨʝʩʥʷ ʙʫʚ ʥʘ 3,4% 
ʚʠʱʝ ʟʘ ʮʝʡ ʞʝ ʧʦʢʘʟʥʠʢ ʤʠʥʫʣʦʛʦ ʨʦʢʫ.  

ɿʘ ʧʨʦʛʥʦʟʘʤʠ, ʫ 2024 ʨʦʮʽ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʮʽʻʶ ʢʘʪʝʛʦʨʽʻʶ ʚʠʨʦʙʥʠʢʽʚ 

ʟʨʦʩʪʝ ʥʘ 4%  ̔ʩʪʘʥʦʚʠʪʠʤʝ 2.9 ʤʣʥ ʪʦʥʥ.  
ɿʘʛʘʣʴʥʘ ʮʠʬʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚʩʽʤʘ ʢʘʪʝʛʦʨʽʷʤʠ ʟʘ ʜʝʚôʷʪʴ ʤʽʩʷʮʽʚ ʨʦʢʫ 

ʩʢʣʘʜʘʻ 5,6 ʤʣʥ ʪʦʥʥ, ʱʦ ʥʘ 2,9% ʥʠʞʯʝ ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʝʨʽʦʜʫ 2023 ʨʦʢʫ. ʆʙʩʷʛ 
ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʣʦʢʘ ʚ ʢʘʪʝʛʦʨʽ ʾc/ʛ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ ʜʝʚôʷʪʴ ʤʽʩʷʮʽʚ ʥʘ 5,1% ʚʠʱʠʡ ʟʘ 

ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ ʤʠʥʫʣʦʛʦ ʨʦʢʫ (2,2 ʤʣʥ ʪʦʥʥ). 
ʅʘ 1 ʞʦʚʪʥʷ ʧʦʛʦʣʽʚôʷ ʢʦʨʽʚ ʚ ʋʢʨʘʾʥ ̔ʦʮʽʥʶʚʘʣʦʩʷ ʫ 1,24 ʤʣʥ ʛʦʣʽʚ, ʱʦ ʥʘ 6,6% 

ʥʠʞʯʝ, ʥʽʞ ʥʘ ʮ  ʁʜʘʪʫ ʤʠʥʫʣʦʛʦ ʨʦʢʫ. ɺ ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʣʽʯʫʻʪʴʩʷ 0,38 
ʤʣʥ ʛʦʣʽʚ (-1,8%).  

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʫ ʩʚʽʪʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʚʠʨʦʙʣʷʻʪʴʩʷ 
ʙʣʠʟʴʢʦ 110 ʣ ʤʦʣʦʢʘ ʥʘ ʨʽʢ, ʱʦ ʥʘ 10% ʙʽʣʴʰʝ, ʥʽʞ ʫ 1990 ʨʦʮʽ. ʋ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ 

https://avm-ua.org/uk/post/eksport-molocnih-produktiv-zrostae-na-foni-skorocenna-spozivanna-v-ukraini
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 240 ʣ ʥʘ ʨʽʢ, ʪʦʜʽ ʷʢ ʫ ʢʨʘʾʥʘʭ, ʱʦ 
ʨʦʟʚʠʚʘʶʪʴʩʷ ï ʣʠʰʝ 7 ʣ ʥʘ ʨʽʢ. ɺ ʋʢʨʘʾʥʽ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 220 ʢʛ, ʽ ʚʽʥ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʧʽʚʝʣʴʥʦʛʦ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ. 

ɿʛʽʜʥʦ ʟ ʩʫʯʘʩʥʠʤʠ ʜʽʻʪʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʜʦʙʦʚʘ ʥʦʨʤʘ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ 

ʜʣʷ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʩʪʘʥʦʚʠʪʴ 700 ʛ ʥʘ ʜʝʥʴ ʘʙʦ 255 ʢʛ ʥʘ ʨʽʢ. ɺ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 
ʥʝʟʥʘʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʽʻʾ ʥʦʨʤʠ ï ʥʘ 101 ʛ ʥʘ ʜʝʥʴ (36,4 ʢʛ ʥʘ ʨʽʢ) . 

ʇʦʢʘʟʥʠʢ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʪʘʢʦʞ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ ʨʝʛʽʦʥʘʤʠ ʩʚʽʪʫ. ɽʢʩʧʝʨʪʠ 
ʧʨʦʛʥʦʟʫʶʪʴ, ʱʦ ʥʘʩʝʣʝʥʥʷ ʧʣʘʥʝʪʠ ʜʦ 2050 ʨʦʢʫ ʤʦʞʝ ʜʦʩʷʛʪʠ ʙʣʠʟʴʢʦ 9 ʤʣʨʜ. ʑʦʙ 

ʟʙʝʨʝʛʪʠ ʥʠʥʽʰʥʽʡ ʨʽʚʝʥʴ ʩʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʜʦʚʦʣʴʥʠʪʠ 
ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ, ʩʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʫ ʥʘʡʙʣʠʞʯʽ 30 ʨʦʢʽʚ ʧʦʚʠʥʥʦ 
ʟʙʽʣʴʰʠʪʠʩʷ ʥʘ 36% ʽ ʜʦʩʷʛʪʠ 1080 ʤʣʥ ʪ. 

ʉʧʦʞʠʚʘʥʥʷ ʤʦʣʦʢʘ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʨʝʛʽʦʥʘʤʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʥʘʡʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ ʤʦʣʦʢʘ ʩʧʦʞʠʚʘʶʪʴ ʚ ɸʟʽʾ ï 39%, ʧʨʦʪʝ ʥʘ ʜʫʰʫ 
ʥʘʩʝʣʝʥʥʷ ʪʘʤ ʧʨʠʧʘʜʘʻ ʚʩʴʦʛʦ 67 ʣ ʥʘ ʨʽʢ. ɭʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ ʟʘʡʤʘʶʪʴ ʜʨʫʛʝ ʤʽʩʮʝ ʟ 
29% ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʨʽʯʥʠʤ ʩʧʦʞʠʚʘʥʥʷʤ 280,3 ʣ ʥʘ ʜʫʰʫ 
ʥʘʩʝʣʝʥʥʷ. ʊʨʝʪʻ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʢʨʘʾʥʠ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ, ʷʢʽ ʩʧʦʞʠʚʘʶʪʴ 13% ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ ʤʦʣʦʢʘ, ʟ ʨʽʯʥʠʤ ʨʽʚʥʝʤ ʩʧʦʞʠʚʘʥʥʷ 274 ʣ ʥʘ ʨʽʢ. 
ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ɽʉ, ʌʽʥʣʷʥʜʽʷ ʻ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʟʘ ʩʧʦʞʠʚʘʥʥʷʤ ʤʦʣʦʢʘ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ, ʟ ʧʦʢʘʟʥʠʢʦʤ ʙʣʠʟʴʢʦ 350 ʢʛ ʥʘ ʨʽʢ. ʊʘʢʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 
ʩʧʦʞʠʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʚ ʜʝʢʽʣʴʢʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʪʘʢʠʭ ʷʢ ʅʽʤʝʯʯʠʥʘ, ʢʨʘʾʥʠ 

ʉʢʘʥʜʠʥʘʚʽʾ, ɹʽʣʦʨʫʩʴ, ʃʘʪʚʽʷ, ʊʫʨʢʤʝʥʽʩʪʘʥ, ʂʘʟʘʭʩʪʘʥ ʪʘ ɸʚʩʪʨʘʣʽʷ 
ʉʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ, ʜʦʜʘʶʯʠ ʚ ʩʝʨʝʜʥʴʦʤʫ 2% 

ʱʦʨʦʢʫ. ɯʥʜʽʷ ʻ ʣʽʜʝʨʦʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʣʦʢʘ ʟ ʧʦʢʘʟʥʠʢʦʤ ʙʣʠʟʴʢʦ 137 ʤʣʥ. ʪʦʥʥ. ʅʘ 
ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʉʐɸ ʟ 94 ʤʣʥ ʪʦʥʥ, ʘ ʥʘ ʪʨʝʪʴʦʤʫ ï ʂʠʪʘʡ ʟ ʧʦʥʘʜ 40 ʤʣʥ ʪʦʥʥ. ɹʨʘʟʠʣʽʷ 

ʪʘʢʦʞ ʻ ʢʣʶʯʦʚʠʤʠ ʛʨʘʚʮʷʤʠ ʥʘ ʨʠʥʢʫ, ʧʨʠ ʮʴʦʤʫ ɹʨʘʟʠʣʽʷ ʚʽʨʦʙʣʷʻ ʙʽʣʴʰʝ 33 ʤʣʥ. ʪʦʥʥ 
ʋʢʨʘʾʥʘ ʪʘʢʦʞ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʣʦʢʘ, ʟʘʡʤʘʶʯʠ 11 ʤʽʩʮʝ 

ʫ ʩʚʽʪʦʚʦʤʫ ʨʝʡʪʠʥʛʫ ʟ ʯʘʩʪʢʦʶ 1,5% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʆʇ-10 
ʢʨʘʾʥ ʚʠʨʦʙʥʠʢʽʚ ʤʦʣʦʢʘ ʚʠʨʦʙʣʷʶʪʴ ʙʣʠʟʴʢʦ 60% ʩʚʽʪʦʚʦʛʦ ʦʙʩʷʛʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʞ ʢʨʘʾʥʘʤʠ 
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. 
ʂʨʘʾʥʠ ɭʉ ʤʘʶʪʴ ʙʘʛʘʪʠʡ ʜʦʩʚʽʜ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʣʦʯʥʦʾ ʛʘʣʫʟʽ. ɿʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʩʚʽʪʽ ʚʢʘʟʫʶʪʴ ʥʘ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʤʦʣʦʯʥʽ 
ʧʨʦʜʫʢʪʠ, ʘʢʪʠʚʽʟʘʮʽʶ ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʦʣʽ ʪʨʘʥʩʥʘʮʽʦʥʘʣʴʥʠʭ 

ʢʦʨʧʦʨʘʮʽʡ. ɼʦʩʚʽʜ ɭʉ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʟ ʦʛʣʷʜʫ ʥʘ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʤʦʣʦʯʥʽʡ ʛʘʣʫʟʽ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʪʘʢʠʭ ʘʩʧʝʢʪʽʚ, ʷʢ ʜʝʨʞʘʚʥʘ 
ʧʽʜʪʨʠʤʢʘ ʚʠʨʦʙʥʠʢʽʚ, ʨʝʛʫʣʶʚʘʥʥʷ ʨʠʥʢʫ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥʰʽ. 
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SECTION 2. APPLIED INFORMATION SYSTEMS: MODERN DEVELOPMENT 

METHODS AND TOOLS  / ʉɽʂʎɯʗ 2. ʇʈʀʂʃɸɼʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ: 

ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʊɸ ɿɸʉʆɹʀ ʈʆɿʈʆɹʂʀ 

 
ɺɽɹ-ɼʆɼɸʊʆʂ ɼʃʗ ʋʇʈɸɺʃɯʅʅʗ ʆʉʆɹʀʉʊʀʄʀ ɿɸɺɼɸʅʅʗʄʀ  

ɯʩʢʦʨʦʩʪʝʥʩʴʢʠʡ ʆ.ʆ. ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ʄ. 
ʄʝʪʘ ʧʨʦʻʢʪʫ: 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʩʪʦʛʦ ʚʝʙ-ʜʦʜʘʪʢʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʦʩʦʙʠʩʪʠʤʠ 
ʟʘʚʜʘʥʥʷʤʠ, ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʚʦʾ ʩʧʨʘʚʠ. ɼʦʜʘʪʦʢ 
ʽʥʪʝʨʘʢʪʠʚʥʠʡ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʜʦʜʘʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʟʘʚʜʘʥʴ, ʚʝʜʝʥʥʷ 
ʥʦʪʘʪʦʢ, ʘ ʪʘʢʦʞ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʫʩʘʤʠ ʚʠʢʦʥʘʥʠʭ ʽ ʥʝʚʠʢʦʥʘʥʠʭ ʟʘʚʜʘʥʴ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ: 

ɿʘʩʪʦʩʫʥʦʢ ʧʦʻʜʥʫʻ ʬʫʥʢʮʽʦʥʘʣ To-Do ʩʧʠʩʢʫ, ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ: 
ʆʨʛʘʥʽʟʦʚʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ ʜʦʜʘʚʘʪʠ ʜʝʜʣʘʡʥʠ ʪʘ ʦʧʠʩ, ʩʪʚʦʨʶʚʘʪʠ 

ʥʦʪʘʪʢʠ ʷʢ ʜʦ ʟʘʚʜʘʥʴ, ʪʘʢ ʽ ʦʢʨʝʤʦ, ʧʝʨʝʤʠʢʘʪʠ ʩʪʘʪʫʩʠ ʟʘʚʜʘʥʴ ʤʽʞ ʚʠʢʦʥʘʥʠʤʠ ʪʘ 

ʥʝʚʠʢʦʥʘʥʠʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽʣʴʪʨʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
ʇʨʠʟʥʘʯʝʥʥʷ ʚʝʙ-ʜʦʜʘʪʢʫ: 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʦʨʛʘʥʽʟʘʮʽʷ ʯʘʩʫ ʽ ʟʘʚʜʘʥʴ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢ ʥʘ ʨʦʙʦʪʽ, ʪʘʢ ʽ ʚ ʦʩʦʙʠʩʪʦʤʫ ʞʠʪʪʽ. ʄʝʪʦʶ ʚʝʙ-ʜʦʜʘʪʢʫ ʻ ʜʦʧʦʤʦʛʘ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʫ ʢʝʨʫʚʘʥʥʽ ʩʚʦʾʤ ʯʘʩʦʤ ʯʝʨʝʟ ʧʨʦʩʪʠʡ ʽ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʟʘʧʠʩʫ ʪʘ 
ʚʽʜʩʪʝʞʝʥʥʷ ʟʘʚʜʘʥʴ ʽ ʥʦʪʘʪʦʢ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ: 

ʇʣʘʥʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʯʠ ʦʩʦʙʠʩʪʠʭ ʟʘʚʜʘʥʴ ʟ ʜʝʜʣʘʡʥʘʤʠ, ʚʝʜʝʥʥʷ ʥʦʪʘʪʦʢ ʜʣʷ 
ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ ʘʙʦ ʟʘʛʘʣʴʥʠʭ ʟʘʧʠʩʽʚ, ʚʽʜʩʪʝʞʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʯʝʨʝʟ 

ʬʫʥʢʮʽʶ ʤʘʨʢʫʚʘʥʥʷ ʟʘʚʝʨʰʝʥʠʭ ʩʧʨʘʚ. 
ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ: 

Microsoft To Do ï ʧʨʦʩʪʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʧʠʩʢʘʤʠ ʩʧʨʘʚ ʽʟ ʽʥʪʝʛʨʘʮʽʻʶ 
ʚ ʝʢʦʩʠʩʪʝʤʫ Microsoft. (ʈʠʩ. 1) 

 
ʈʠʩ. 1. Microsoft To Do 

Google Keep ï ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʪʘʪʦʢ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʜʦʜʘʚʘʪʠ ʩʧʠʩʢʠ 

ʟʘʚʜʘʥʴ. (ʈʠʩ. 2) 

 
ʈʠʩ. 2  Google Keep 

https://to-do.office.com/tasks/
https://keep.google.com/
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Trello  ï ̔ ʥʩʪʨʫʤʝʥʪ ʥʘ ʦʩʥʦʚʽ ʜʦʰʢʠ Kanban, ʱʦ ʜʦʧʦʤʘʛʘʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 
ʚ ʨʽʟʥʠʭ ʧʨʦʻʢʪʘʭ. (ʈʠʩ. 3) 

 
ʈʠʩ. 3. Trello 

ʍʦʯʘ ʮʽ ʜʦʜʘʪʢʠ ʥʘʜʘʶʪʴ ʙʘʛʘʪʦ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʦʥʠ ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʧʝʨʝʚʘʥʪʘʞʝʥʽ 

ʬʫʥʢʮʽʦʥʘʣʦʤ ʘʙʦ ʤʘʶʪʴ ʩʢʣʘʜʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʧʦʯʘʪʢʽʚʮʽʚ. ʊʦʤʫ ʻ ʧʦʪʨʝʙʘ ʫ ʧʨʦʩʪʠʭ 
ʨʽʰʝʥʥʷʭ, ʷʢʽ ʙ ʧʦʻʜʥʫʚʘʣʠ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʙʝʟ ʥʘʜʤʽʨʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʤʦʛʦ ʜʦʜʘʪʢʫ: 

ɻʦʣʦʚʥʘ ʤʝʪʘ ð ʩʪʚʦʨʠʪʠ ʧʨʦʩʪʠʡ ʽ ʟʨʫʯʥʠʡ ʚʝʙ-ʜʦʜʘʪʦʢ, ʷʢʠʡ ʙʫʜʝ ʤʽʩʪʠʪʠ ʣʠʰʝ 

ʥʝʦʙʭʽʜʥʽ ʙʘʟʦʚʽ ʬʫʥʢʮʽʾ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʥʦʪʘʪʢʘʤʠ. ʆʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 
ʜʦʜʘʪʢʫ: 

ɯʥʪʫʾʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ: ʇʨʦʩʪʦʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʢʣʶʯʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 
ʜʦʜʘʪʢʫ. ʅʝʤʘʻ ʟʘʡʚʠʭ ʦʧʮʽʡ ʘʙʦ ʧʝʨʝʚʘʥʪʘʞʝʥʦʛʦ ʤʝʥʶ ð ʣʠʰʝ ʙʘʟʦʚʽ ʬʫʥʢʮʽʾ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʜʦʜʘʚʘʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʚʜʘʥʴ. 
ɿʚ'ʷʟʦʢ ʟʘʚʜʘʥʴ ʽʟ ʥʦʪʘʪʢʘʤʠ: ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʜʦʜʘʚʘʪʠ ʥʦʪʘʪʢʠ ʜʦ ʢʦʞʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʜʝʪʘʣʝʡ ʘʙʦ ʟʙʝʨʝʞʝʥʥʷ ʚʘʞʣʠʚʠʭ ʤʦʤʝʥʪʽʚ. 
ʄʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʜʠʟʘʡʥ: ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɯʥʪʝʨʬʝʡʩ ʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʠʡ ʩʢʣʘʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʣʠʰʝ ʥʝʦʙʭʽʜʥʽ ʢʥʦʧʢʠ ʪʘ ʧʦʣʷ 
ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʟʘʚʜʘʥʥʷʤʠ ʽ ʥʦʪʘʪʢʘʤʠ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʢʣʘʜʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ: ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʝʣʠʢʠʭ ʜʦʜʘʪʢʽʚ, ʤʽʡ 
ʽʥʩʪʨʫʤʝʥʪ ʥʝ ʚʠʤʘʛʘʪʠʤʝ ʜʦʚʛʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʘʙʦ ʚʠʚʯʝʥʥʷ ʽʥʩʪʨʫʢʮʽʡ. ʂʦʨʠʩʪʫʚʘʯ 

ʟʤʦʞʝ ʧʦʯʘʪʠ ʧʨʘʮʶʚʘʪʠ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʚʭʦʜʫ. 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Microsoft To Do -  https://to-do.office.com/tasks/ 

2. Google Keep - https://keep.google.com/ 
3. Trello - https://trello.com/uk 

 
 

 
  

https://trello.com/uk
https://to-do.office.com/tasks/
https://keep.google.com/
https://trello.com/uk
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ʋɼʂ 004.92 
ʈʆɿʇɸʈɸʃɽʃɽʅʅʗ ɺ ʈɽʅɼɽʈʀʅɻʋ ʋ ɻʈɸʌɯʏʅʀʍ ʇʈʆʎɽʉʆʈɸʍ 

ɹʦʙʢʦ ʆ.ʃ., ʄʝʣʴʥʠʢ ɸ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʈʦʤʘʥʶʢ ʆ.ʅ. 
 

ʈʦʟʧʘʨʘʣʝʣʝʥʥʷ ʚ ʨʝʥʜʝʨʠʥʛʫ ʫ ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʘʭ  (GPU) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 
ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. 
ʉʫʯʘʩʥʽ ʛʨʘʬʽʯʥʽ ʧʨʦʮʝʩʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʯʠʩʣʝʥʥʽ ʤʝʪʦʜʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 
ʨʝʥʜʝʨʠʥʛʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ  ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ: 
ʇʘʨʘʣʝʣʴʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʦʜʥʘʢʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ ʥʘ ʨʽʟʥʠʭ 

ʥʘʙʦʨʘʭ ʜʘʥʠʭ ʦʜʥʦʯʘʩʥʦ. ʋ ʢʦʥʪʝʢʩʪʽ GPU ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʠʩʷʯʽ ʷʜʝʨ ʤʦʞʫʪʴ ʦʙʨʦʙʣʷʪʠ 
ʦʢʨʝʤʽ ʧʽʢʩʝʣʽ ʘʙʦ ʚʝʨʰʠʥʠ ʦʜʥʦʯʘʩʥʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʤʘʩʰʪʘʙʦʚʘʥʦʛʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʝʥʜʝʨʠʥʛʫ. ʇʘʨʘʣʝʣʴʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʜʘʥʠʭ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ 
ʛʨʘʬʽʯʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ GPU 
ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ. 

GPU ʩʧʨʦʝʢʪʦʚʘʥʽ ʟ ʘʨʭʽʪʝʢʪʫʨʦʶ Single Instruction, Multiple Data (SIMD), ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʦʜʥʫ ʡ ʪʫ ʞ ʽʥʩʪʨʫʢʮʽʶ ʥʘ ʢʽʣʴʢʦʭ ʜʘʥʠʭ ʦʜʥʦʯʘʩʥʦ. ʎʝ ʦʩʥʦʚʥʠʡ 
ʧʨʠʥʮʠʧ ʜʘʥʦʛʦ ʧʘʨʘʣʝʣʽʟʤʫ. ʋ GPU ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʪʠʩʷʯʘʤʠ ʧʦʪʦʢʽʚ, 
ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʫ ʛʨʫʧʠ, ʟʚʘʥʽ "warps" (ʟʘʟʚʠʯʘʡ 32 ʧʦʪʦʢʠ). ʂʦʞʝʥ ʧʦʪʽʢ ʧʨʘʮʶʻ ʟ ʨʽʟʥʠʤʠ 
ʜʘʥʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʝʬʝʢʪʠʚʥʦʾ ʧʘʨʘʣʝʣʴʥʦʾ ʦʙʨʦʙʢʠ. 

GPU ʤʘʶʪʴ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʘʤôʷʪʽ, ʚʢʣʶʯʘʶʯʠ ʨʝʛʽʩʪʨʠ, ʟʘʛʘʣʴʥʫ ʧʘʤôʷʪʴ, 
ʛʣʦʙʘʣʴʥʫ ʧʘʤôʷʪʴ ʪʦʱʦ. ɼʘʥʽ ʧʘʨʘʣʝʣʽʟʤʫ ʯʘʩʪʦ ʚʠʤʘʛʘʶʪʴ ʨʝʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʮʽʻʶ 
ʧʘʤôʷʪʪʶ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʠʤʢʠ ʜʦʩʪʫʧʫ ʪʘ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ. 

ʋ ʧʨʦʛʨʘʤʫʚʘʥʥʽ GPU (ʥʘʧʨʠʢʣʘʜ, CUDA, OpenCL) ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ 

ʢʝʨʥʝʣ-ʬʫʥʢʮʽʷʭ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʙʘʛʘʪʴʤʘ ʧʦʪʦʢʘʤʠ. ʂʝʨʥʝʣ ʟʘʧʫʩʢʘʻʪʴʩʷ ʟ ʩʽʪʢʦʶ 
ʙʣʦʢʽʚ ʧʦʪʦʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʚʘʪʠ ʙʘʛʘʪʦ ʝʢʟʝʤʧʣʷʨʽʚ ʢʝʨʥʝʣʫ. 

ʑʦʙ ʧʘʨʘʣʝʣʽʟʤ ʙʫʚ ʝʬʝʢʪʠʚʥʠʤʠ, ʦʧʝʨʘʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝʟʘʣʝʞʥʠʤʠ, ʪʦʙʪʦ 
ʦʙʯʠʩʣʝʥʥʷ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʘʥʠʭ ʥʝ ʧʦʚʠʥʥʦ ʟʘʣʝʞʘʪʠ ʚʽʜ ʨʝʟʫʣʴʪʘʪʫ ʽʥʰʦʛʦ. ʎʷ 

ʥʝʟʘʣʝʞʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʧʦʪʦʢʘʤ ʧʨʘʮʶʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʙʝʟ ʢʦʥʬʣʽʢʪʽʚ. 
ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʘʨʘʣʝʣʽʟʤʫ ʚ GPU. 
ʆʧʝʨʘʮʽʾ, ʪʘʢʽ ʷʢ ʬʽʣʴʪʨʘʮʽʷ, ʢʦʥʚʦʣʶʮʽʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʜʦ ʢʦʞʥʦʛʦ ʧʽʢʩʝʣʷ ʥʝʟʘʣʝʞʥʦ. 

ʅʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʯʘʩʪʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ 
ʦʙʯʠʩʣʝʥʴ (ʥʘʧʨʠʢʣʘʜ, ʤʘʪʨʠʯʥʠʭ ʤʥʦʞʝʥʴ) ʜʦ ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ 
ʜʫʞʝ ʧʽʜʭʦʜʷʱʠʤ ʜʣʷ ʜʘʥʦʛʦ ʧʘʨʘʣʝʣʽʟʤʫ.  

ɹʘʛʘʪʦ ʩʠʤʫʣʷʮʽʡ, ʪʘʢʽ ʷʢ ʜʠʥʘʤʽʢʘ ʨʽʜʠʥ ʘʙʦ ʤʦʣʝʢʫʣʷʨʥʘ ʜʠʥʘʤʽʢʘ, ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʧʘʨʘʣʝʣʽʟʤʫ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʚʝʣʠʢʠʭ 
ʥʘʙʦʨʘʭ ʜʘʥʠʭ. 

ʆʩʢʽʣʴʢʠ ʨʦʟʤʽʨʠ ʜʘʥʠʭ ʟʨʦʩʪʘʶʪʴ, ʧʝʨʝʚʘʛʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ GPU ʪʘ 
ʜʘʥʦʛʦ ʧʘʨʘʣʝʣʽʟʤʫ ʟʨʦʩʪʘʻ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʥʘʙʦʨʠ ʜʘʥʠʭ, ʷʢʽ ʙʫʣʠ ʙ 

ʥʝʧʨʘʢʪʠʯʥʠʤʠ ʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʎʇ. 
GPU ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʦʾ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʦʙʨʦʙʣʷʪʠ 

ʙʘʛʘʪʦ ʧʦʪʦʢʽʚ ʦʜʥʦʯʘʩʥʦ, ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ. 
ʍʦʯʘ GPU ʻ ʧʦʪʫʞʥʠʤʠ, ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʤʽʞ ʎʇ ʽ GPU ʤʦʞʝ ʚʥʦʩʠʪʠ ʟʘʪʨʠʤʢʠ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʟʚ'ʷʟʦʢ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤʠ. 
ʗʢʱʦ ʧʦʪʦʢʠ ʚ ʦʜʥʽʡ ʛʨʫʧʽ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʰʣʷʭʠ (ʯʝʨʝʟ ʫʤʦʚʥʽ ʦʧʝʨʘʪʦʨʠ), ʮʝ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ GPU ʤʫʩʠʪʴ ʩʝʨʽʘʣʽʟʫʚʘʪʠ 
ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʧʦʪʦʢʽʚ. 

ʋ ʧʽʜʩʫʤʢʫ, ʜʘʥʽ ʧʘʨʘʣʝʣʽʟʤ ʫ GPU ʻ ʧʦʪʫʞʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʚʠʢʦʥʘʥʥʷ 
ʦʙʯʠʩʣʶʚʘʣʴʥʦ ʽʥʪʝʥʩʠʚʥʠʭ ʟʘʚʜʘʥʴ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʣʝʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʩʫʯʘʩʥʠʭ GPU. ɺʽʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʛʨʘʬʽʯʥʫ 
ʦʙʨʦʙʢʫ, ʥʘʫʢʦʚʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʜʝ ʦʜʥʽ ʡ ʪʽ ʞ ʦʧʝʨʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 
ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʘʥʽ ʜʦ ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ. 

ʐʝʡʜʝʨʠ, ʷʢʽ ʧʨʦʛʨʘʤʫʶʪʴʩʷ, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦ ʫʧʨʘʚʣʷʪʠ ʦʙʨʦʙʢʦʶ 

ʚʝʨʰʠʥ (Vertex Shaders), ʪʝʢʩʪʫʨ (Texture Shaders) ʪʘ ʧʽʢʩʝʣʽʚ (Pixel Shaders). ʎʝ ʜʦʟʚʦʣʷʻ 
ʛʥʫʯʢʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʘʨʘʣʝʣʴʥʦʾ 
ʦʙʨʦʙʢʠ ʥʘ GPU, ʷʢʽ ʧʨʦʝʢʪʫʶʪʴʩʷ ʪʘʢ, ʱʦʙ ʨʽʟʥʽ ʙʣʦʢʠ ʤʦʛʣʠ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ 
ʦʜʥʦʯʘʩʥʦ. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʦʯʘʩʥʘ ʨʦʙʦʪʘ ʰʝʡʜʝʨʽʚ, ʪʝʢʩʪʫʨʦʚʘʥʥʷ ʪʘ ʨʘʩʪʝʨʠʟʘʮʽʷ 

ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ GPU ʦʙʨʦʙʣʷʪʠ 
ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʨʘʬʽʯʥʽ ʟʘʜʘʯʽ ʙʝʟ ʟʘʪʨʠʤʦʢ.  

ʂʦʤʧ'ʶʪʝʨʥʽ ʰʝʡʜʝʨʠ ʰʝʡʜʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ GPGPU 
(ʟʘʛʘʣʴʥʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘ ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʘʭ), ʱʦ ʜʦʟʚʦʣʷʻ GPU 

ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʪʨʘʜʠʮʽʡʥʦ ʚʽʜʥʝʩʝʥʽ ʜʦ ʮʝʥʪʨʘʣʴʥʠʭ ʧʨʦʮʝʩʦʨʽʚ (ʎʇ). ʂʦʤʧ'ʶʪʥʽ 
ʰʝʡʜʝʨʠ ʚʠʷʚʣʷʶʪʴʩʷ ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ 
ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʧʘʨʘʣʝʣʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʘʙʦ 
ʚʠʢʦʥʘʥʥʷ ʬʽʟʠʯʥʠʭ ʩʠʤʫʣʷʮʽʡ.  

ʅʘ ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʘʭ NVIDIA ʢʦʞʝʥ SM ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʪʠ 
ʙʘʛʘʪʦ ʧʦʪʦʢʽʚ ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʦʢʦʚʦʾ ʦʙʨʦʙʢʠ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 
ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʪʨʠʤʦʢ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʨʝʥʜʝʨʠʥʛʫ ʩʢʣʘʜʥʠʭ ʩʮʝʥ.  

ʊʘʡʣʽʥʛ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʜʽʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʤʝʥʰʽ ʩʝʛʤʝʥʪʠ ʘʙʦ "ʪʘʡʣʠ", ʷʢʽ 
ʤʦʞʥʘ ʨʝʥʜʝʨʠʪʠ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ. ʎʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʧʦʪʨʝʙʠ ʚ 
ʧʘʤ'ʷʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʝʰ-ʝʬʝʢʪʠʚʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʜʘʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʪʘʡʣʫ ʤʦʞʫʪʴ ʙʫʪʠ 
ʟʙʝʨʝʞʝʥʽ ʚ ʣʦʢʘʣʴʥʦʤʫ ʢʝʰʽ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ. ʊʘʡʣʽʥʛ ʟʤʝʥʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʤ'ʷʪʴ, 

ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
ʊʝʭʥʦʣʦʛʽʷ Asynchronous Compute ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʪʘ 

ʛʨʘʬʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʦʧʪʠʤʽʟʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ GPU ʪʘ ʧʦʢʨʘʱʫʶʯʠ ʟʘʛʘʣʴʥʫ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʛʥʫʯʢʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ GPU, ʱʦ 

ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ ʜʦʜʘʪʢʘʭ, ʦʩʦʙʣʠʚʦ ʚ ʽʛʨʘʭ ʪʘ 
ʚʽʟʫʘʣʽʟʘʮʽʷʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʙʣʦʢʽʚ GPU ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʦʜʥʦʯʘʩʥʦ ʻ ʱʝ 
ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʤʝʪʦʜʦʤ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʙʣʦʢ ʤʦʞʝ ʟʘʡʤʘʪʠʩʷ ʚʽʟʫʘʣʽʟʘʮʽʻʶ, ʪʦʜʽ ʷʢ 

ʽʥʰʠʡ ʚʠʢʦʥʫʻ ʦʙʯʠʩʣʝʥʥʷ ʬʽʟʠʢʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʦʪʫʞʥʽʩʪʴ GPU, ʧʦʢʨʘʱʫʶʯʠ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ.  

ʋʩʽ ʮʽ ʤʝʪʦʜʠ ʚ ʩʫʢʫʧʥʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʨʝʥʜʝʨʠʥʛʫ ʥʘ ʩʫʯʘʩʥʠʭ ʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʦʨʘʭ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʫʯʘʩʥʠʭ 
ʜʦʜʘʪʢʽʚ ʫ ʩʬʝʨʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ, ʚʢʣʶʯʘʶʯʠ ʚʽʜʝʦʽʛʨʠ, ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ ʪʘ 
3D-ʤʦʜʝʣʶʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʚʘʞʣʠʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 
ʫ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʧʽʜʚʠʱʫʶʯʠ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʝʥʜʝʨʠʥʛʫ, ʱʦ ʟʥʘʯʥʦ 

ʧʦʣʽʧʰʫʻ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. 
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ɸʅɸʃɯɿ ʆʉɺɯʊʅɯʍ ɼɸʅʀʍ ʋ ʉʀʉʊɽʄɸʍ ɽʃɽʂʊʈʆʅʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ʂʣʠʤʝʥʢʦ ɭʚʛʝʥʽʡ, ʟʜʦʙʫʚʘʯ PHD, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʣʘʟʫʥʦʚʘ ʆʣʝʥʘ ɻʨʠʛʦʨʽʚʥʘ 
 

ɿʘʚʜʷʢʠ ʧʦʷʚʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʩʦʙʽʚ ʟʚ'ʷʟʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ 

ʚʠʨʦʙʣʷʶʪʴʩʷ, ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ. ɺʝʣʠʢʽ ʜʘʥʽ ʦʭʦʧʣʶʶʪʴ ʜʘʥʽ, ʩʪʚʦʨʝʥʽ 
ʨʽʟʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʧʨʦʛʨʘʤʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʜʘʥʽ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʘʙʦ ʜʘʥʽ 
ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ. ɸʥʘʣʽʟ ʽ ʧʝʨʝʚʽʨʢʘ ʮʠʭ ʜʘʥʠʭ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʠʡʥʷʪʪʽ 
ʢʨʘʱʠʭ ʨʽʰʝʥʴ ʽ ʚʝʜʝ ʜʦ ʩʪʨʘʪʝʛʽʯʥʠʭ ʢʨʦʢʽʚ ʫ ʙʽʟʥʝʩʽ. ɻʦʚʦʨʷʯʠ ʧʨʦ ʚʝʣʠʢʽ ʜʘʥʽ ʚ ʦʩʚʽʪʽ, 

ʤʠ ʧʽʜʭʦʜʠʤʦ ʜʦ ʽʜʝʾ ʘʥʘʣʽʪʠʢʠ ʥʘʚʯʘʥʥʷ. ɸʥʘʣʽʪʠʢʘ ʥʘʚʯʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 
ʚʠʤʽʨʶʚʘʥʥʷ, ʟʙʽʨ, ʘʥʘʣʽʟ ʽ ʟʚʽʪʫʚʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʘ ʾʭʥʽ ʢʦʥʪʝʢʩʪʠ, ʱʦʙ 
ʟʨʦʟʫʤʽʪʠ ʡ ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʪʘ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʠʭ ʚʦʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ [1]. ɼʣʷ 
ʮʽʣʝʡ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʙʘʟʫ ʜʘʥʠʭ ʧʣʘʪʬʦʨʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ Moodle ʚ ʅʋɹɯʇ ʋʢʨʘʾʥʠ. ʍʦʯʘ ʚ ʢʦʞʥʽʡ ʥʦʚʽʡ ʚʝʨʩʽʾ Moodle ʯʠʩʣʦ ʧʦʢʘʟʥʠʢʽʚ 
ʟʙʽʣʴʰʫʶʪʴ, ʚʩʝ ʦʜʥʦ ʚʦʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʦʙʤʝʞʝʥʠʤ. ʇʨʦʪʝ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʝʚʥʽ 
ʩʧʝʮʠʬʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʚʽʪʽʚ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʦʜʘʪʢʦʚʠʡ ʤʦʜʫʣʴ 
Configuration Report, ʘ ʩʘʤʝ ʧʠʩʘʪʠ ʧʨʷʤʽ ʟʘʧʠʪʠ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ 

SQL, ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦʜʦ ʷʢʦʾ ʚ ʙʘʟʽ ʜʘʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʮʠʬʨʦʚʠʡ 
ʩʣʽʜ.  

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʟ ʮʠʭ ʚʠʧʘʜʢʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʦʨʪʫʚʘʪʠ ʟʚʽʪʫ ʫ ʬʦʨʤʘʪʽ .xlsx ʘʙʦ 
.csv. ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ 

(MongoDB, Apache Cassandra, KNIME, R Studio, IBM SPSS, Tableau, Power BI, Xplenty, 
Adverity, Apache Hadoop). ʉʭʝʤʫ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʩʚʽʪʥʴʦʾ 
ʘʥʘʣʽʪʠʢʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʜʣʷ ʦʩʚʽʪʥʴʦʾ ʘʥʘʣʽʪʠʢʠ 

 
ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ LSM Moodle 

ʪʘ ʩʠʩʪʝʤʫ ʙʽʟʥʝʩ ʘʥʘʣʽʪʠʢʠ, ʪʘʢʫ ʷʢ Power BI ʜʣʷ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ 

ʜʘʥʠʭ ʟ ʢʽʣʴʢʦʭ ʜʞʝʨʝʣ, ʪʘʢʦʞ ʦʙᾷʻʜʥʫʚʘʪʠ ʾʭ ʚ ʤʦʜʝʣʽ ʜʘʥʠʭ. ʊʘʢʘ ʤʦʜʝʣʴ ʜʘʥʠʭ ʜʘʻ 
ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ, ʧʨʦʩʪʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʜʘʰʙʦʨʜʠ. ɼʣʷ ʨʝʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ 
ʘʥʘʣʽʟʦʤ ʦʩʚʽʪʥʽʭ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʦʢʨʝʤʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ 
ʩʠʩʪʝʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ (ʟ ʙʘʟʠ ʜʘʥʠʭ Moodle) ʜʦ ʩʭʦʚʠʱʘ, ʧʽʜʢʣʶʯʘʪʠ 

ʜʦ ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʩʠʩʪʝʤʫ ʙʽʟʥʝʩ ʘʥʘʣʽʪʠʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʚʽʪʽʚ, ʛʨʘʬʽʢʽʚ 
ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʘʥʝʣʝʡ ʜʘʥʠʭ. 

ɿʘʩʦʙʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʘʣʝ 
ʡ ʥʘʜʘʶʪʴ ʜʦʢʣʘʜʥʫ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʮʝʡ ʧʨʦʮʝʩ. ɯ ʫ ʧʨʦʮʝʩʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʽʚ, ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʢʦʤʝʥʪʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʯʠ ʧʨʦʭʦʜʞʝʥʥʷ 
ʪʝʩʪʽʚ, ʧʣʘʪʬʦʨʤʘ Moodle ʘʢʫʤʫʣʶʻ ʜʘʥʽ ʧʨʦ ʫʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭʥʽ ʚʟʘʻʤʦʜʽʾ ʟ 
ʩʠʩʪʝʤʦʶ. ʎʽ ʜʘʥʽ ʤʦʞʥʘ (ʽ ʧʦʪʨʽʙʥʦ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=ZiDjRe8AAAAJ&citation_for_view=ZiDjRe8AAAAJ:2osOgNQ5qMEC
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʜʦʩʷʛʥʝʥʴ ʩʣʫʭʘʯʽʚ ʢʫʨʩʽʚ, ʪʘʢ ʽ ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʢʣʘʜʘʥʥʷ Moodle [2] 
ï ʮʝ ʧʣʘʪʬʦʨʤʘ, ʷʢʘ ʧʨʦʧʦʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʚʩʽʭ 
ʩʪʫʜʝʥʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʽʚ, ʬʦʨʤ ʟʚʽʪʥʦʩʪʽ, ʧʦʜʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. 
Moodle ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʧʣʘʥʫʻʤʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʙʨʘʥʽ ʪʘʙʣʠʮʽ ʟ ʙʘʟʠ ʜʘʥʠʭ Moodle. 
ɼʣʷ ʧʨʠʢʣʘʜʫ, ʨʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 
ʥʘʚʯʘʥʥʽ ʥʘ ʙʘʟʽ ʧʣʘʪʬʦʨʤʠ Moodle  ʚ ʭʦʜʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ 
çɺʽʜʚʽʜʫʚʘʥʥʷè. ʅʘ ʦʩʥʦʚʽ ʟʚʽʪʫ Attendance activity ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ ʪʘ 

ʩʬʦʨʤʦʚʘʥʽ ʜʘʰʙʦʨʜʠ ʟ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʟʨʽʟʽʚ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʬʘʢʫʣʴʪʝʪʫ ɯʊ 
ʅʋɹɯʇ ʋʢʨʘʾʥʠ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ (ʨʠʩ.1), ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʪʘ ʢʦʥʢʨʝʪʥʦʛʦ 
ʩʪʫʜʝʥʪʘ ʜʦ ʟʘʛʘʣʴʥʠʭ ʟʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʽʜʚʽʜʫʚʘʥʥʷ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʥʦʨʤʦʶ ʜʣʷ 
ʦʧʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʪʫʧʫ ʜʦ 

ʢʘʥʘʣʫ ʟʚôʷʟʢʫ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʚʠʢʣʘʜʘʯʘ.  

 
ʈʠʩ. 2. ɿʚʽʪ ʟ ʚʽʜʚʽʜʫʚʘʥʥʷ (ʟʘ ʜʘʥʠʤʠ Moodle) 

 
ʆʙʨʘʥʘ ʜʣʷ ʘʥʘʣʽʟʫ BigData ʘʥʘʣʽʪʠʯʥʘ ʧʣʘʪʬʦʨʤʘ Power BI ʜʦʟʚʦʣʷʻ ʧʝʨʝʪʚʦʨʠʪʠ 

ʩʠʨʽ ʜʘʥʽ ʥʘ ʯʽʪʢʠʡ ʪʘ ʢʦʥʢʨʝʪʥʠʡ ʟʚʽʪ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʚʽʟʫʘʣʽʟʦʚʘʥʠʭ ʜʽʘʛʨʘʤ 

ʪʘ ʛʨʘʬʽʢʽʚ ʥʘ ʜʝʩʢʪʦʧʥʽʡ, ʭʤʘʨʥʽʡ ʘʙʦ ʤʦʙʽʣʴʥʽʡ ʚʝʨʩʽʾ ʧʣʘʪʬʦʨʤʠ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʜʘʯʽ 
ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʮʽʶ ʩʪʠʢʦʚʢʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ Moodle ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʥʦʾ 
ʨʦʙʦʪʠ ʟ ʤʘʩʠʚʘʤʠ ʽʥʬʦʨʤʘʮʽʾ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

1. Scapin, R. (2015). Learning Analytics in Education: Using Studentôs Big Data 
toimprove Teaching. Dawson College.  

2. ɻʣʘʟʫʥʦʚʘ ʆ., ʂʣʠʤʝʥʢʦ ɭ.,  ɺʦʣʦʰʠʥʘ ʊ.,  ʄʦʢʨʽʻʚ ʄ. 2024. ʆʩʚʽʪʥʷ ʘʥʘʣʽʪʠʢʘ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ: ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʘ 
ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ˉ2, 49-59.  
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ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʆʎɯʅʂʀ ɼɽɻʈɸɼʆɺɸʅʀʍ 

ɻʈʋʅʊɯɺ ɺʅɸʉʃɯɼʆʂ ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ 

ʂʦʚʘʣʴ ʆʣʝʢʩʽʡ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʣʙʦʪ ɯʛʦʨ ʄʠʭʘʡʣʦʚʠʯ 
 

ʋʢʨʘʾʥʘ ʻ ʘʛʨʘʨʥʦʶ ʜʝʨʞʘʚʦʶ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʧʨʠʷʻ ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ ʚ 
ʫʩʴʦʤʫ ʩʚʽʪʽ ʽ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʫ ʩʚʽʪʽ [1]. 
ʆʯʝʚʠʜʥʠʤ ʻ ʬʘʢʪ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʜʝʛʨʘʜʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʫ ʥʘʩʣʽʜʦʢ 
ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 

ʝʢʩʧʦʨʪ ʭʘʨʯʦʚʠʭ ʢʫʣʴʪʫʨ. ʊʘʢ ʟʘʛʘʣʴʥʠʡ ʬʦʥʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʚ ʋʢʨʘʾʥʽ 
ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 42 ʤʣʥ ʛʘ, ʟ ʷʢʠʭ ʤʘʡʞʝ 34 % ʚʪʨʘʯʝʥʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʘʩʣʽʜʦʢ 
ʦʢʫʧʘʮʽʾ, ʟʘʤʽʥʫʚʘʥʥʷ ʘʙʦ ʚʝʜʝʥʥʷ ʥʘ ʥʠʭ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ. ʇʦʨʫʰʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 
ˇʨʫʥʪʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʝʭʘʥʽʯʥʦʾ ʨʫʡʥʘʮʽʾ, ʟʘʙʨʫʜʥʝʥʥʷ ʰʢʽʜʣʠʚʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʻ ʩʢʣʘʜʥʦʶ 
ʧʨʦʙʣʝʤʦʶ, ʷʢʘ ʟʘʛʨʦʞʫʻ ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ ʥʘʰʦʾ ʜʝʨʞʘʚʠ[2]. 

 ʉʪʨʘʪʝʛʽʾ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʫ ʧʽʩʣʷ ʚʦʻʥʥʠʭ ʜʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʽ 
ʧʦʪʨʝʙʫʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ[3]. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ 

ʚʽʜʥʦʚʣʝʥʥʶ ʛʨʫʥʪʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ çʉʠʩʪʝʤʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʦʮʽʥʢʠ ʜʝʛʨʘʜʦʚʘʥʠʭ 
ʛʨʫʥʪʽʚ ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡè - ʮʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʨʦʛʨʘʤʥʘ ʧʣʘʪʬʦʨʤʘ, ʨʦʟʨʦʙʣʝʥʘ 
ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʱʦ ʟʘʟʥʘʣʠ ʚʧʣʠʚʫ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʠ ʦʙʫʤʦʚʣʝʥʘ ʥʠʟʢʦʶ ʛʣʦʙʘʣʴʥʠʭ ʪʘ ʣʦʢʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. ɺʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ ʩʧʨʠʯʠʥʷʶʪʴ ʤʘʩʰʪʘʙʥʽ 
ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʜʝʛʨʘʜʘʮʽʷ ʛʨʫʥʪʽʚ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʮʴ. 
ɺʠʙʫʭʠ, ʨʫʭ ʚʘʞʢʦʾ ʪʝʭʥʽʢʠ, ʭʽʤʽʯʥʝ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʶʪʴ 
ʷʢʽʩʪʴ ʛʨʫʥʪʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʨʠʨʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʪʘ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ʛʨʫʥʪʽʚ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ 
ʦʧʝʨʘʪʠʚʥʦ ʪʘ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʤʘʩʰʪʘʙʠ ʜʝʛʨʘʜʘʮʽʾ ʚ ʫʤʦʚʘʭ ʧʽʩʣʷʚʦʻʥʥʦʛʦ 
ʚʽʜʥʦʚʣʝʥʥʷ. ʎʝ ʫʩʢʣʘʜʥʶʻ ʧʨʠʡʥʷʪʪʷ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 
ʟʘʭʠʩʪʫ ʪʘʢʠʭ ʟʝʤʝʣʴ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʤʦʞʫʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ, ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʛʨʫʥʪʽʚ ʫ ʟʦʥʽ ʢʦʥʬʣʽʢʪʽʚ, 
ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʩʪʨʘʞʜʘʣʠʭ 
ʪʝʨʠʪʦʨʽʡ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ  

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, ʘʥʘʣʽʟʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʜʘʥʠʭ, ʱʦ  ʥʘʜʘʻ 
ʦʩʦʙʘʤ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ, ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʪʘ ʷʢʽʩʪʴ ʛʨʫʥʪʽʚ, 
ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ. 
ɺʦʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠʤʝ  ʟʫʩʠʣʣʷ ʟ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʠʡ 

ʨʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ ʪʘ ʦʙʛʨʫʥʪʦʚʘʥʝ ʧʣʘʥʫʚʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʾ 
ʩʠʩʪʝʤʠ ʻ ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʜʣʷ ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʝʤʣʷʤʠ, ʦʩʦʙʣʠʚʦ ʚ 
ʧʦʩʪʢʦʥʬʣʽʢʪʥʠʭ ʨʝʛʽʦʥʘʭ, ʦʩʢʽʣʴʢʠ ʤʽʥʽʤʽʟʫʻ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʪʘ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ 
ʚʽʜʥʦʚʣʝʥʥʶ ʧʦʩʪʨʘʞʜʘʣʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʉʠʩʪʝʤʘ ʪʘʢʦʞ ʻ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʝ ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʧʠʪʘʥʴ ʩʪʘʣʦʛʦ 
ʨʦʟʚʠʪʢʫ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʽʩʣʷ ʪʝʭʥʦʛʝʥʥʠʭ 
ʢʘʪʘʩʪʨʦʬ ʪʘ ʚʦʻʥʥʠʭ ʜʽʡ. ʈʦʟʨʦʙʢʘ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʥʝ ʣʠʰʝ ʩʧʨʠʷʪʠʤʝ ʚʠʨʽʰʝʥʥʶ 
ʢʦʥʢʨʝʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʘʣʝ ʡ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʦʥʽʪʦʨʠʥʛʦʤ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ. 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. The Impact of the War in Ukraine on the Food Security of Low-Income Countries / 

O. Shevchuk et al. Problemy Ekorozwoju. 2023. Vol. 18, no. 2. P. 26ï41. 
URL: https://doi.org/10.35784/preko.3927 (date of access: 27.10.2024). 
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ɯʅʌʆʈʄɸʎɯʁʅɸ ʉʀʉʊɽʄɸ ɼʆʇʆʄʆɻʀ ʋʂʈɸɰʅʎʗʄ ,ʑʆ 

ʇʆɼʆʈʆɾʋʖʊʔ ɿ ʍɸʊʅɯʄʀ ʊɺɸʈʀʅɸʄʀ  

ʉʪʫʜ̔ʛʨʘʜ ɯ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ɺʘʡʛʘʥʛ ɻ. ʆ. 
 

ɺʩʪʫʧ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʛʠ ʫʢʨʘʾʥʮʷʤ, ʱʦ ʧʦʜʦʨʦʞʫʶʪʴ ʟ ʭʘʪʥʽʤʠ 
ʪʚʘʨʠʥʘʤʠ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʫ ʢʽʣʴʢʽʩʪʴ ʚʣʘʩʥʠʢʽʚ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ, ʷʢʽ 
ʙʘʞʘʶʪʴ ʙʨʘʪʠ ʾʭ ʽʟ ʩʦʙʦʶ ʥʘ ʧʦʜʦʨʦʞʽ. ɼʦ ʮʴʦʛʦ ʯʘʩʪʦ ʚʠʥʠʢʘʣʠ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ 
ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʘʚʠʣʘ ʧʝʨʝʚʝʟʝʥʥʷ ʪʚʘʨʠʥ, ʪʨʫʜʥʦʱʽ ʟ ʧʦʰʫʢʦʤ 

ʣʽʢʘʨʽʚ-ʚʝʪʝʨʠʥʘʨʽʚ ʫ ʥʦʚʦʤʫ ʤʽʩʪʽ, ʥʝʚʽʜʦʤʽʩʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʪʚʘʨʠʥ ʚ ʛʦʪʝʣʷʭ ʪʘ ʽʥʰʠʭ 
ʤʽʩʮʷʭ ʧʝʨʝʙʫʚʘʥʥʷ ʪʦʱʦ. 

ɯʩʥʫʶʪʴ ʜʝʷʢʽ ʧʦʜʽʙʥʽ ʧʨʦʛʨʘʤʠ, ʪʘʢʽ ʷʢ Pet Travel Advisor ʪʘ Bring Fido, ʷʢʽ ʪʘʢʦʞ 
ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʷ ʧʝʨʝʙʫʚʘʥʥʷ, ʧʨʘʚʠʣʘ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʽʥʰʽ ʢʦʨʠʩʥʽ 

ʨʝʩʫʨʩʠ ʜʣʷ ʧʦʜʦʨʦʞʫʶʯʠʭ ʟ ʪʚʘʨʠʥʘʤʠ. ʆʜʥʘʢ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʛʠ 
ʫʢʨʘʾʥʮʷʤ, ʱʦ ʧʦʜʦʨʦʞʫʶʪʴ ʟ ʭʘʪʥʽʤʠ ʪʚʘʨʠʥʘʤʠ, ʚʠʨʽʰʫʻ ʢʦʥʢʨʝʪʥʫ ʧʦʪʨʝʙʫ 
ʫʢʨʘʾʥʩʴʢʠʭ ʛʨʦʤʘʜʷʥ ʪʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʪʦʯʥʫ ʪʘ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ 
ʩʪʦʩʫʻʪʴʩʷ ʷʢ ʢʦʥʢʨʝʪʥʦ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʘʚʠʣ ʪʘ ʤʽʩʮʴ ʧʝʨʝʙʫʚʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʚʠʾʟʜʫ ʟʘ 

ʢʦʨʜʦʥ.[1]-[2]. 
ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ ʦʥʣʘʡʥ ʨʝʩʫʨʩ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʜʣʷ ʫʢʨʘʾʥʮʽʚ, ʷʢʽ ʧʣʘʥʫʶʪʴ ʧʦʜʦʨʦʞʫʚʘʪʠ ʟʽ ʩʚʦʾʤʠ ʜʦʤʘʰʥʽʤʠ ʪʚʘʨʠʥʘʤʠ, 
ʱʦʙ ʚʦʥʠ ʤʦʛʣʠ ʰʚʠʜʢʦ ʪʘ ʣʝʛʢʦ ʟʥʘʡʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʘʚʠʣʘ 

ʧʝʨʝʚʝʟʝʥʥʷ ʪʚʘʨʠʥ, ʤʽʩʮʷ ʨʦʟʤʽʱʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʦ ʣʽʢʘʨʽʚ-ʚʝʪʝʨʠʥʘʨʽʚ, ʷʢʽ ʥʘʜʘʜʫʪʴ 
ʥʝʦʙʭʽʜʥʫ ʜʦʧʦʤʦʛʫ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ. 

ʆʧʠʩ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʩʠʩʪʝʤʦʶ ʪʘ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʧʦʜʘʥʦ ʥʘ 
ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ.1. ɼʽʘʛʨʘʤʘ ʧʨʝʮʝʜʝʥʪʽʚ 

 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʥʘ 
ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʙʫʜʫʪʴ ʚʠʨʽʰʫʚʘʪʠʩʷ ʧʝʚʥʽ ʟʘʚʜʘʥʥʷ (ʪʘʙʣʠʮʷ 1). 
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ʊʘʙʣʠʮʷ 1.  
ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ɯʉ ʜʦʧʦʤʦʛʠ ʫʢʨʘʾʥʮʷʤ ,ʱʦ 

ʧʦʜʦʨʦʞʫʶʪʴ ʟ ʭʘʪʥʽʤʠ ʪʚʘʨʠʥʘʤʠ 

ɿʘʚʜʘʥʥʷ ɯʥʩʪʨʫʤʝʥʪʠ 

ʉʪʚʦʨʝʥʥʷ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʮʽʾ 

ʩʘʡʪʫ(ʧʦʯʘʪʢʦʚʠʡ ʤʘʢʝʪ ʩʘʡʪʫ) 

FIGMA 

ʉʪʚʦʨʝʥʥʷ ʤʘʢʝʪʽʚ ʩʪʦʨʽʥʦʢ ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Visual Studio 
Code(ʨʝʜʘʢʪʦʨ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ). 
ɼʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ  ʤʦʚʘ ʨʦʟʤʽʪʢʠ HTML ʪʘ ʬʦʨʤʘʣʴʥʘ 

ʤʦʚʘ ʦʧʠʩʫ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʩʪʦʨʽʥʦʢ - CSS.  

ʉʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʘ ʽ 

FLASH-ʝʣʝʤʝʥʪʽʚ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Visual Studio Code 

ʪʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JavaScript. 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ (ʨʦʟʨʦʙʢʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ) 

ɺ ʩʝʨʝʜʦʚʠʱʝ Visual Studio Code ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʨʝʡʤʚʦʨʢʘ 

React ʜʣʷ JS(ʩʢʨʠʧʪʦʚʘ ʤʦʚʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʘ 
ʽʥʪʝʥʩʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʜʦʜʘʪʢʽʚ). 

ʉʪʚʦʨʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ 
ʨʝʣʷʮʽʡʥʦʾ ɹɼ ʧʨʦʝʢʪʫ 

MySql WorkBench (ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʉʋɹɼ 
MySQL) 

ʆʧʪʠʤʽʟʘʮʽʷ ʽ ʨʦʟʤʽʱʝʥʥʷ 
ʤʘʪʝʨʽʘʣʽʚ ʩʘʡʪʫ 

 
ʆʪʞʝ, ʤʘʻʤʦ ʽʥʪʫʾʪʠʚʥʦ-ʟʨʦʟʫʤʽʣʠʡ ʜʠʟʘʡʥ ʪʘ ʦʧʪʠʤʘʣʴʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ 

ʬʫʥʢʮʽʦʥʘʣ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʣʷʮʽʡʥʦʾ ʙʘʟʠ ʜʘʥʠʭ MySql ʜʦʟʚʦʣʠʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʜʝʧʣʦʡ 

ʥʘ ʭʦʩʪʠʥʛʠ ʥʘ ʙʝʟʦʧʣʘʪʥʽʡ ʦʩʥʦʚʽ; ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʜʣʷ ʮʴʦʛʦ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʩʝʨʚʽʩʽʚ: Heroku ʽ Render. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʡʤʘʥʦʛʦ ʩʭʦʚʠʱʘ ʙʫʜʝ 
ʦʙʨʘʥʦ ʦʜʠʥ ʟ ʜʚʦʭ ʭʦʩʪʠʥʛʽʚ: Heroku ï ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʨʦʟʨʦʙʣʶʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ ʙʫʜʝ 
ʟʘʡʤʘʪʠ ʙʘʛʘʪʦ ʤʽʩʮʷ, ʽ Render, ʷʢʱʦ ʤʽʩʮʷ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦ [3] ï [4]. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Bring Fido [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.bringfido.com/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 

2. Pet Travel Advisor [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.pettravel.com/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 

3. Heroku [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://dashboard.heroku.com/apps (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 

4. Render [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:  ʆʬʽʮʽʡʥʠʡ ʩʘʡʪï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://render.com/   (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.04.2023). 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.9 
ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʉʊɺʆʈɽʅʅʗ ʐʈʀʌʊʋ ʅɸ ʆʉʅʆɺɯ 

ʇʆʏɽʈʂʋ 

ʏʝʯʘʡʣʶʢ ɺ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʍʠʣʝʥʢʦ ɺ.ɺ. 

 
ʇʠʩʴʤʦ ʩʚʦʛʦ ʯʘʩʫ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʣʦ ʭʽʜ ʽʩʪʦʨʽʾ ʪʘ ʜʦʟʚʦʣʠʣʦ ʟʨʦʙʠʪʠ ʣʶʜʩʪʚʫ 

ʥʝʡʤʦʚʽʨʥʠʡ ʩʢʘʯʦʢ ʫ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʪʘ ʨʦʟʚʠʪʢʫ ʚʮʽʣʦʤʫ. ɿʘʨʘʟ ʪʝʢʩʪ ʻ ʥʝʚʽʜᾷʻʤʥʦʶ 
ʯʘʩʪʠʥʦʶ ʩʫʩʧʽʣʴʩʪʚʘ, ʘʣʝ ʟ ʧʦʷʚʦʶ ʽʥʪʝʨʥʝʪʫ ʪʘ ʟʘʛʘʣʴʥʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ, ʧʠʩʘʪʠ ñʚʽʜ 

ʨʫʢʠò ʩʪʘʻ ʚʩʝ ʤʝʥʰ ʥʝʦʙʭʽʜʥʦ. 
ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʟʨʦʩʪʘʶʯʝ ʮʽʥʫʻ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ 

ʘʩʧʝʢʪʘʭ ʜʠʟʘʡʥʫ, ʟʦʢʨʝʤʘ ʫ ʪʠʧʦʛʨʘʬʽʾ. ʐʨʠʬʪ, ʩʪʚʦʨʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʦʩʦʙʠʩʪʦʛʦ 
ʧʦʯʝʨʢʫ, ʤʦʞʝ ʩʪʘʪʠ ʫʥʽʢʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʜʣʷ ʦʩʦʙʠʩʪʠʭ ʪʘ 

ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʦʛʪʠ ʟʙʝʨʝʛʪʠ ʢʫʣʴʪʫʨʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ ʯʝʨʝʟ 
ʟʙʝʨʝʞʝʥʥʷ ʧʦʯʝʨʢʽʚ.  

ɯʩʥʫʶʯʽ ʨʽʰʝʥʥʷ ʯʘʩʪʦ ʻ ʩʢʣʘʜʥʠʤʠ ʘʙʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ 
ʯʝʨʝʟ ʮʝ ʩʪʘʶʪʴ ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʚʽʪʴ ʤʘʶʯʠ ʥʝʦʙʭʽʜʥʽ 

ʥʘʚʠʯʢʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ - ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ ʰʨʠʬʪ ʤʦʞʝ ʙʫʪʠ 
ʪʨʫʜʦʻʤʢʠʤ ʟʘʚʜʘʥʥʷʤ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ 
ʧʨʠʩʢʦʨʝʥʥʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʱʦ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʰʨʠʬʪ 
ʙʫʜʴ ʢʦʤʫ. 

ʊʘʢʦʞ ʜʘʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʦʮʠʬʨʫʚʘʪʠ ʧʦʯʝʨʢ - ʚʦʥʘ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʩʪʚʦʨʠʪʠ ʙʫʜʴ ʷʢʠʡ ʰʨʠʬʪ ʟ ʥʘʧʠʩʘʥʠʭ ʥʘ ʧʘʧʝʨʽ ʩʠʤʚʦʣʽʚ. ʊʦʙʪʦ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 
ʥʘʤʘʣʶʚʘʪʠ ʙʫʜʴ ʷʢʽ ʢʦʥʪʫʨʠ ʨʫʯʢʦʶ ʥʘ ʧʘʧʝʨʽ ʪʘ ʦʪʨʠʤʘʪʠ ʟ ʥʠʭ ʮʠʬʨʦʚʠʡ ʰʨʠʬʪ ʙʝʟ 
ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ. ʐʨʠʬʪ ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚ ʙʫʜʴ ʷʢʠʭ 

ʮʠʬʨʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ ʜʝ ʜʦʩʪʫʧʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʨʠʬʪʫ ʽʟ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ 
ʢʦʤʧᾷʶʪʝʨʘ. 

 ʈʦʟʨʦʙʢʘ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʤʦʞʣʠʚʦʶ ʟʘʚʜʷʢʠ ʨʦʟʚʠʥʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʤ 
ʢʦʤʧᾷʶʪʝʨʥʦʛʦ ʙʘʯʝʥʥʷ ʪʘ ʪʦʯʥʠʤ ʘʣʛʦʨʠʪʤʘʤ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. ʊʘʢʦʞ ʥʝʤʘʣʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʢʘʤʝʨʠ ʩʤʘʨʪʬʦʥʽʚ, ʷʢʽ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʩʪʘʶʪʴ ʚʩʝ ʢʨʘʱʝ ʪʘ ʜʦʟʚʦʣʷʶʪʴ 
ʙʫʢʚʘʣʴʥʦ ʩʢʘʥʫʚʘʪʠ ʜʦʢʫʤʝʥʪʠ ʦʪʨʠʤʫʶʯʠ ʚʠʩʦʢʫ ʷʢʽʩʴ ʢʘʨʪʠʥʢʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 
ʧʦʣʝʛʰʫʻ ʾʭ ʦʙʨʦʙʢʫ. 

ɿ ʙʦʢʫ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ - ʚʩʝ ʱʦ ʧʦʪʨʽʙʥʦ 

ʟʨʦʙʠʪʠ ʮʝ ʥʘʧʠʩʘʪʠ ʥʘ ʧʘʧʝʨʽ ʘʣʬʘʚʽʪ, ʘʙʦ ʙʫʜʴ ʷʢʽ ʽʥʰʽ ʢʦʥʪʫʨʠ ʚ ʘʣʬʘʚʽʪʥʦʤʫ ʧʦʨʷʜʢʫ, 
ʩʬʦʪʦʛʨʘʬʫʚʘʪʠ, ʪʘ ʟʘʚʘʥʪʘʞʠʪʠ ʜʦ ʩʠʩʪʝʤʠ. ʇʽʩʣʷ ʧʝʚʥʦʛʦ ʯʘʩʫ ʩʠʩʪʝʤʘ ʧʦʚʝʨʥʝ ʬʘʡʣ ʟ 
ʨʦʟʰʠʨʝʥʥʷʤ .ttf, ʷʢʠʡ ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ. 

ʉʘʤ ʞʝ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʬʦʪʦ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʦʯʝʨʢʫ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʠʡ. ɼʣʷ 

ʮʴʦʛʦ ʩʠʩʪʝʤʘ ʚʠʢʦʥʘʻ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 
1. ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʥʷ: ʙʽʥʘʨʠʟʘʮʽʷ, ʨʦʟʤʠʚʘʥʥʷ, ʪʦʱʦ.. 
2. ʇʦʰʫʢ ʦʢʨʝʤʠʭ ʢʦʥʪʫʨʽʚ, ʾʭ ʦʯʠʩʪʢʘ ʪʘ ʦʙᾷʻʜʥʘʥʥʷ. 
3. ʉʦʨʪʫʚʘʥʥʷ ʢʦʥʪʫʨʽʚ ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ. 

4. ʇʝʨʝʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʢʦʥʪʫʨʽʚ ʫ ʚʝʢʪʦʨʥʝ ʟʦʙʨʘʞʝʥʥʷ. 
5. ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʢʦʥʪʫʨʽʚ ʫ ʰʨʠʬʪ. 
 
ɼʘʥʠʡ ʘʣʛʦʨʠʪʤ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʙʽʙʣʽʦʪʝʢ ʪʘ ʪʝʭʥʦʣʦʛʽʡ: 

ǒ OpenCV - ʙʽʙʣʽʦʪʝʢʘ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʢʦʤʧᾷʶʪʝʨʥʦʛʦ ʟʦʨʫ. 
ǒ Numpy - ʨʦʟʰʠʨʝʥʥʷ ʤʦʚʠ Python ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʩʢʣʘʜʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʚ 

ʤʘʩʠʚʘʭ. 
ǒ Potrace - ʧʨʦʛʨʘʤʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʽʢʩʝʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʚʝʢʪʦʨʥʽ. 

ǒ FontForge - ʧʨʦʛʨʘʤʘ ʜʣʷ ʨʦʙʦʪʠ ʟ ʰʨʠʬʪʘʤʠ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʜʣʷ ʩʠʩʪʝʤʠ, ʢʽʣʴʢʘ ʨʘʟʽʚ ʙʫʣʦ ʟʤʽʥʝʥʦ 
ʟʘʛʘʣʴʥʫ ̔ ʜʝʶ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʟʘʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʪʘ ʩʧʨʦʱʝʥʥʷ ʚʩʽʻʾ ʧʨʦʛʨʘʤʠ. ʊʘʢʦʞ 
ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʘʣʛʦʨʠʪʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ, 
ʪʦʤʫ ʦʜʥʦʟʥʘʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʛʘʨʘʥʪʫʚʘʪʠ ʥʝʤʦʞʣʠʚʦ, ʭʦʯʘ ʧʨʦʛʨʘʤʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʤʘʛʘʻʪʴʩʷ ʥʽʚʝʣʶʚʘʪʠ ʮʝʡ ʯʠʥʥʠʢ. 
 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʰʨʠʬʪʫ ʟ ʨʫʢʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, 

ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ ʪʘ ʟʫʩʠʣʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʣʛʦʨʠʪʤʠ 
ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʨʽʟʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʥʘʡʢʨʘʱʦʛʦ 
ʨʝʟʫʣʴʪʘʪʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀ 

1. ʂʦʤʧᾷʶʪʝʨʥʠʡ ʟʽʨ.  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://en.wikipedia.org/wiki/Computer_vision (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 01.10.2024) 

2. ɼʦʢʫʤʝʥʪʘʮʽʷ OpenCV. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: docs.opencv.org - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://docs.opencv.org/4.x/d4/d86/group__imgproc__filter.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 
01.10.2024) 

3. ɼʦʢʫʤʝʥʪʘʮʽʷ FontForge. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]: fontforge.org ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://fontforge.org/docs/index.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 01.10.2024) 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɸɺʊʆʅʆʄʅʀʄʀ 

ɼʀʅɸʄɯʏʅʀʄʀ ʆɹ'ɭʂʊɸʄʀ 

ɺʠʥʦʛʨʘʜʦʚ ɼ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ  ʍʠʣʝʥʢʦ ɺ.ɺ. 
 

ɺʩʪʫʧ.ʋʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʣʦʛʽʩʪʠʢʘ ʩʪʘʣʘ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ 
ʫʩʧʽʰʥʦʩʪʽ ʫ ʛʣʦʙʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʤʽʞʩʝʢʪʦʨʥʽʡ 
ʬʫʥʢʮʽʾ. ɿʨʦʩʪʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʪʽʚ, ʰʚʠʜʢʽ ʟʤʽʥʠ ʫ ʩʪʨʫʢʪʫʨʽ 
ʢʦʤʧʘʥʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʘʭ ʟʤʽʥʶʶʪʴ ʚʠʤʦʛʠ ʜʦ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʽ 

ʟʤʝʥʰʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʛʣʦʙʘʣʴʥʦ 
ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʟʥʘʯʠʤʽʩʪʴ ʣʦʛʽʩʪʠʢʠ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ 
ʟʨʦʩʪʘʻ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚʘʞʣʠʚʽʩʪʴ ʣʦʛʽʩʪʠʢʠ ʟʨʦʩʪʘʻ, ʘ ʪʘʢʦʞ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʥʦʚʠʭ 
ʢʦʥʮʝʧʮʽʷʭ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʤʽʞʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʚʽʜʥʦʩʥʘ 
ʥʝʩʪʘʯʘ ʣʦʛʽʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʩʠʣʝʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʷʚʥʠʭ 
ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʘʮʽʷ ʪʘ ʽʥʪʝʨʤʦʜʘʣʽʟʘʮʽʷ 
ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʚʽʟʥʠʢʽʚ. ʎʽ ʬʘʢʪʦʨʠ, ʫ ʧʦʻʜʥʘʥʥʽ ʟʽ ʟʤʽʥʘʤʠ 

ʫʤʦʚ ʥʘ ʨʠʥʢʫ ʩʧʦʞʠʚʘʯʽʚ, ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʣʦʛʽʩʪʠʯʥʠʭ 
ʧʨʦʮʝʩʽʚ ʚ ʪʘʢʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 
ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʥʦʤʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʟʤʽʥʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʚʢʣʶʯʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʩʘʤʦʥʘʚʯʘʥʥʷ, ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 
ʪʘ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʦʙôʻʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.[1] 

ʄʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1 ʨʠʩ. 1ɿʦʙʨʘʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ[2] 

 
ʈʠʩ. 1. ɿʦʙʨʘʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ 

 

ʈʦʟʨʦʙʢʘ ʧʨʦʪʦʪʠʧʫ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ 

ʈʦʟʨʦʙʢʘ ʧʨʦʪʦʪʠʧʫ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 
ʘʚʪʦʥʦʤʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ: 

ʽʥʪʫʾʪʠʚʥʽʩʪʴ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʪʘ ʥʘʜʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 
ʢʦʥʪʨʦʣʶ ʡ ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʩʪʝʤʠ. 

ʇʨʦʪʦʪʠʧ ʽʥʪʝʨʬʝʡʩʫ ʧʦʚʠʥʝʥ ʚʽʜʦʙʨʘʞʘʪʠ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 
ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʙʝʟʧʽʣʦʪʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʮʝ ʤʦʞʝ ʙʫʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʘ ʢʘʨʪʘ, ʷʢʘ ʦʥʦʚʣʶʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚʽʜʦʙʨʘʞʘʶʯʠ 
ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ, ʡʦʛʦ ʪʨʘʻʢʪʦʨʽʶ, ʜʘʥʽ ʟ ʩʝʥʩʦʨʽʚ (ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʰʢʦʜ, 
ʽʥʰʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ), ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʥʫʪʨʽʰʥʽ ʧʘʨʘʤʝʪʨʠ ð 
ʰʚʠʜʢʽʩʪʴ, ʨʽʚʝʥʴ ʟʘʨʷʜʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʜʚʠʛʫʥʘ ʪʦʱʦ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɸ ʦʩʴ ʷʢʠʡ ʚʠʛʣʷʜ ʤʘʻ ʧʨʦʪʦʪʠʧ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʥʦʤʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ (ʨʠʩ. 2)[3] 

  
ʈʠʩ. 2 ʇʨʠʢʣʘʜ ʽʥʪʝʨʬʝʡʩʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʘʚʪʦʥʦʤʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ 

 
ʋ ʧʽʜʩʫʤʢʫ, ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʥʦʤʥʠʤʠ 

ʜʠʥʘʤʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʧʨʦʡʰʣʘ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʦʭʦʧʣʶʻ ʢʽʣʴʢʘ 
ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ð ʚʽʜ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʽ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʜʦ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
ɿ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʥʦʤʥʦʾ ʩʠʩʪʝʤʠ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ 

ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʣʶʜʩʴʢʠʤʠ ʧʦʤʠʣʢʘʤʠ. ɼʦʜʘʪʢʦʚʽ ʧʝʨʝʚʘʛʠ 

ʚʢʣʶʯʘʶʪʴ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʢʫ ʟʘʚʜʷʢʠ ʧʨʦʛʥʦʟʥʽʡ ʘʥʘʣʽʪʠʮʽ ʡ ʤʦʞʣʠʚʦʩʪʽ 
ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʙʝʟ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ. 
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ʋɼʂ 004.42 
ɯʅʌʆʈʄɸʎɯʁʅɸ ʊɽʍʅʆʃʆɻɯʗ ʆʇʊʀʄɸʃʔʅʆɻʆ ʇɯɼɹʆʈʋ ʇɸʈɸʄɽʊʈɯɺ 

ɼʃʗ ʉʀʉʊɽʄ ɻɽʅɽʈʋɺɸʅʅʗ ʇʈʆʉʊʆʈʆɺʆɻʆ ɼʀɿɸʁʅʋ 

ɯʤʘʥʦʚ ɸ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ.ʄ. 

 
ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʛʝʥʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʚʠʢʣʠʢʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ. ʎʝ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʫ ʥʘʜʤʽʨʥʦʾ 

ʨʝʩʫʨʩʦʻʤʥʦʩʪʽ ʪʘ ʟʙʽʣʴʰʫʻ ʯʘʩ ʤʽʞ ʧʦʯʘʪʢʦʤ ʧʨʦʮʝʩʫ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʽ ʟʘʚʝʨʰʝʥʥʷʤ 
ʛʝʥʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʠʟʘʡʥʫ, ʱʦ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. 
ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʩʬʝʨʽ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʻ 
ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʽ ʚʠʤʘʛʘʻ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ [1]. 
ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʩʧʦʩʦʙʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʫ ʛʝʥʝʨʫʚʘʥʥʽ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʜʠʟʘʡʥʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʟʘʡʥʫ. ʎʝʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʘʜʘʧʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʨʝʘʛʫʶʪʴ ʥʘ ʟʤʽʥʫ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʜʠʟʘʡʥ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʧʨʦʩʪʦʨʫ, ʱʦ ʤʦʞʫʪʴ 
ʘʚʪʦʤʘʪʠʯʥʦ ʢʦʨʠʛʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʫ ʨʦʟʤʽʨʥʦʩʪʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛʘʭ ʯʠ 
ʩʪʠʣʽʩʪʠʯʥʠʭ ʚʧʦʜʦʙʘʥʥʷʭ ʢʦʨʠʩʪʫʚʘʯʘ. ʎʝ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʘʜʘʧʪʘʮʽʾ ʽʥʪʝʨ'ʻʨʫ 
ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʟʤʝʥʰʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʫʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʜʠʟʘʡʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʠʢʠ ʚ ʜʠʟʘʡʥʽ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʛʥʫʯʢʽʩʪʴ 
ʩʠʩʪʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʩʠʩʪʝʤʦʶ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʜʠʟʘʡʥʽ ʽʥʪʝʨ'ʻʨʫ ʪʘ ʘʨʭʽʪʝʢʪʫʨʽ 
ʟʘʙʝʟʧʝʯʫʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ, ʟʦʢʨʝʤʘ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ ʜʦ ʨʽʟʥʠʭ 

ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʦʩʪʦʨʦʚʽ ʦʙʤʝʞʝʥʥʷ, ʩʪʠʣʽʩʪʠʯʥʽ ʫʧʦʜʦʙʘʥʥʷ ʪʘ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ. ʇʘʨʘʤʝʪʨʠʯʥʠʡ ʜʠʟʘʡʥ ʚ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʦʙ'ʻʢʪʘʭ ʩʧʨʠʷʻ ʟʥʘʯʥʽʡ 
ʛʥʫʯʢʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʽʥʪʝʛʨʘʮʽʷ ʘʜʘʧʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʪʠ ʧʨʦʝʢʪ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʠʥʘʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ ʟʤʝʥʰʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʯʘʩʫ ʽ ʨʫʯʥʦʾ ʨʦʙʦʪʠ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʠ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʦ, ʙʘʟʫʶʯʠʩʴ 
ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘʢʠʭ ʷʢ ʨʦʟʤʽʨʠ ʧʨʠʤʽʱʝʥʥʷ ʯʠ ʙʶʜʞʝʪʠ [2]. 

ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʘʤ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʚʯʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʫʧʦʜʦʙʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 
ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʠʟʘʡʥʫ. 
ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʟʦʢʨʝʤʘ, ʟʜʘʪʥʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʨʠʭʦʚʘʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ 
ʝʣʝʤʝʥʪʘʤʠ ʜʠʟʘʡʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʘʜʘʧʪʠʚʥʽ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ 

ʽʥʪʝʨôʻʨʠ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʧʽʜʙʽʨ 
ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʫʯʘʩʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ, ʜʝ ʰʚʠʜʢʽʩʪʴ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʤʘʻ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ [3]. 

ɺʦʜʥʦʯʘʩ ʟʽ ʟʛʘʜʘʥʠʤʠ ʚʠʞʯʝ ʧʝʨʝʚʘʛʘʤʠ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʦʧʪʠʤʽʟʘʮʽʷ 

ʧʨʦʩʪʦʨʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʽʥʪʝʨ'ʻʨʥʦʛʦ ʜʠʟʘʡʥʫ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʪʫʧʥʦʾ ʧʣʦʱʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʦʙôʻʢʪʘʭ. ɿʘʚʜʷʢʠ 
ʩʠʩʪʝʤʘʤ, ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʫ, ʜʠʟʘʡʥʝʨʠ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʽʰʝ ʢʝʨʫʚʘʪʠ 

ʨʝʩʫʨʩʦʻʤʥʠʤʠ ʧʨʦʝʢʪʘʤʠ. ʎʝ ʚʢʣʶʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʨʦʟʤʽʱʝʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 
ʤʽʥʽʤʽʟʘʮʽʶ ʥʝʧʦʪʨʽʙʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʝʨʮʽʡʥʦʛʦ 
ʧʨʦʩʪʦʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʬʦʨʪʥʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽ ʨʦʙʦʯʽ ʩʝʨʝʜʦʚʠʱʘ [4]. 
ʇʨʠʢʣʘʜ ʧʣʘʥʫ ʢʦʧʣʝʢʩʥʦʛʦ ʜʠʟʘʡʥʫ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩ.1 



90 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
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ʈʠʩ. 1 ʇʣʘʥ ʜʠʟʘʡʥʫ ʽʥʪʝʨ'ʻʨʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ 

 
 ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʧʽʜʭʽʜ [2] ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʦʧʪʠʤʽʟʘʮʽʻʶ ʧʨʦʩʪʦʨʫ [4] ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʘʜʘʧʪʠʚʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʫ 
ʩʠʩʪʝʤʘʭ ʛʝʥʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʜʠʟʘʡʥʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ 

ʷʢʦʩʪʽ ʪʘ ʨʝʩʫʨʩʦʻʤʥʦʩʪʽ ʧʨʦʝʢʪʽʚ. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʫʥʽʢʘʣʴʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʢʦʞʥʦʛʦ 
ʦʢʨʝʤʦʛʦ ʧʨʦʻʢʪʫ. ʉʠʩʪʝʤʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʧʽʜʭʦʜʘʭ, ʤʦʞʝ ʥʝ ʣʠʰʝ ʩʢʦʨʦʪʠʪʠ 

ʚʠʪʨʘʪʠ ʪʘ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘʣʝ ʡ ʧʦʢʨʘʱʠʪʠ ʟʘʛʘʣʴʥʫ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, 
ʩʪʚʦʨʶʶʯʠ ʧʨʦʩʪʦʨʦʚʽ ʨʽʰʝʥʥʷ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ [4]. ʊʘʢʽ 
ʤʝʪʦʜʠ ʪʘʢʦʞ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʤʘʩʦʚʦʾ ʢʘʩʪʦʤʽʟʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʽʥʪʝʨ'ʻʨʫ, 
ʜʦʟʚʦʣʷʶʯʠ ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʽʰʝʥʥʷ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʨʦʟʨʦʙʢʫ 

ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʦʢʨʝʤʦ [5]. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʇʆʇʀʊʋ ʅɸ ʆʉɺɯʊʋ ɺ ʋʄʆɺɸʍ ɺɯʁʅʀ ɺ ʋʂʈɸɰʅɯ 

ɿɸʉʆɹɸʄʀ POWER BI 

ɻʝʢʦʚ ʂ.ɼ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʍʘʨʯʝʥʢʦ ɺ.ɺ. 
 

ɺʩʪʫʧ 

ɺʽʡʥʘ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʨʦʟʧʦʯʘʣʘʩʷ ʫ 2022 ʨʦʮʽ, ʟʥʘʯʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʚʩʽ ʘʩʧʝʢʪʠ ʞʠʪʪʷ 
ʩʫʩʧʽʣʴʩʪʚʘ, ʚʢʣʶʯʘʶʯʠ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ. ɺʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʙʘʛʘʪʦ ʩʪʫʜʝʥʪʽʚ ʪʘ 
ʚʠʢʣʘʜʘʯʽʚ ʙʫʣʠ ʟʤʫʰʝʥʽ ʧʦʢʠʥʫʪʠ ʩʚʦʾ ʜʦʤʽʚʢʠ, ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ 

ʨʫʡʥʫʚʘʥʴ, ʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘʟʥʘʚ ʩʫʪʪʻʚʠʭ ʟʤʽʥ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 
ʧʦʧʠʪʫ ʥʘ ʦʩʚʽʪʫ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʚ ʋʢʨʘʾʥʽ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʭ ʟʤʽʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʽʥʩʪʨʫʤʝʥʪʽʚ Power BI. Power BI ï ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʥʘʣʽʟʫ ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʟ ʚʝʣʠʢʦʾ 
ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʪʘ ʜʞʝʨʝʣ ʟʨʦʙʠʪʠ ʟʨʦʟʫʤʽʣʽ ʟʚʽʪʠ  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ʊʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʚʽʡʥʠ ʥʘ ʩʠʩʪʝʤʫ 
ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ. ʆʩʚʽʪʘ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʽ ʟʤʽʥʠ ʫ ʮʽʡ ʩʬʝʨʽ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʘʡʙʫʪʥʻ ʢʨʘʾʥʠ. ɺʽʡʥʘ ʧʨʠʟʚʝʣʘ ʜʦ ʟʤʽʥʠ ʜʝʤʦʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʩʪʫʜʝʥʪʽʚ, ʨʫʡʥʫʚʘʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʝʨʝʨʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʋ ʮʠʭ ʫʤʦʚʘʭ 
ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʩʚʽʪʫ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ Power BI, ʜʦʟʚʦʣʷʻ 
ʦʪʨʠʤʘʪʠ ʦʙ'ʻʢʪʠʚʥʽ ʜʘʥʽ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʠ. 
ɿʙʠʪʢʠ ʚʽʜ ʨʫʡʥʫʚʘʥʴ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ 

ɿʘ ʥʘʚʝʜʝʥʠʤʠ ʜʘʥʠʤʠ, ʚʽʜ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ 3 793 ʟʘʢʣʘʜʠ 
ʦʩʚʽʪʠ ʧʦʩʪʨʘʞʜʘʣʠ ʚʽʜ ʙʦʤʙʘʨʜʫʚʘʥʴ ʪʘ ʦʙʩʪʨʽʣʽʚ, ʘ 365 ʽʟ ʥʠʭ ï ʟʨʫʡʥʦʚʘʥʽ ʚʱʝʥʪ. 

ɼʝʪʘʣʴʥʘ  ʽʥʬʦʨʤʘʮʽʷ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣʠʮʽ  1.  
ʊʘʙʣʠʮʷ 1 

ʊʘʙʣʠʮʷ ʨʫʡʥʫʚʘʥʴ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ. ɼʞʝʨʝʣʦ: 
https://saveschools.in.ua [1]  

ʆʙʣʘʩʪʴ  ʇʦʰʢʦ
ʜʞʝʥʦ 

ɿʨʫʡʥʦ
ʚʘʥʦ 

ʆʙʣʘʩʪʴ ʇʦʰʢʦ
ʜʞʝʥʦ 

ɿʨʫʡʥʦ
ʚʘʥʦ 

ɺʽʥʥʠʮʴʢʘ 4 0 ʄʠʢʦʣʘʾʚʩʴʢʘ 246 33 

ɺʦʣʠʥʩʴʢʘ 0 0 ʆʜʝʩʴʢʘ 81 0 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 283 9 ʇʦʣʪʘʚʩʴʢʘ 17 0 

ɼʦʥʝʮʴʢʘ 770 160 ʈʽʚʥʝʥʩʴʢʘ 2 0 

ɾʠʪʦʤʠʨʩʴʢʘ  126 1 ʉʫʤʩʴʢʘ  130 8 

ɿʘʢʘʨʧʘʪʩʴʢʘ 0 0 ʊʝʨʥʦʧʽʣʴʩʴʢʘ 1 0 

ɿʘʧʦʨʽʟʴʢʘ 212 14 ʍʘʨʢʽʚʩʴʢʘ 579 51 
ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 0 0 ʍʝʨʩʦʥʩʴʢʘ 296 51 

ʂʠʾʚʩʴʢʘ 198 13 ʍʤʝʣʴʥʠʮʴʢʘ 5 0 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 9 0 ʏʝʨʢʘʩʴʢʘ 11 0 

ʃʫʛʘʥʩʴʢʘ 182 23 ʏʝʨʥʽʚʝʮʴʢʘ 0 0 

ʃʴʚʽʚʩʴʢʘ 8 0 ʏʝʨʥʽʛʽʚʩʴʢʘ 144 2 

 

ɿʤʽʥʠ ʫ ʢʽʣʴʢʦʩʪʽ ʚʩʪʫʧʥʠʢʽʚ ʫ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʟ 2021-ʧʦ2024 ʨʦʢʠ 

ɿ ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʚ ʋʢʨʘʾʥʫ ʢʽʣʴʢʽʩʪʴ ʚʩʪʫʧʥʠʢʽʚ ʧʦʯʘʣʘ 

ʟʥʠʞʫʚʘʪʠʩʷ ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʠʯʠʥʠ: ʥʝʙʝʟʧʝʯʥʘ ʚ ʙʘʛʘʪʦʭ ʦʙʣʘʩʪʷʭ ʩʠʪʫʘʮʽʷ ʯʝʨʝʟ ʧʦʩʪʽʡʥʽ 
ʦʙʩʪʨʽʣʠ ʜʝ ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʥʦʨʤʘʣʴʥʝ ʥʘʯʘʥʥʷ ʟʘ ʜʣʷ ʙʝʟʧʝʢʠ ʯʪʫʜʝʥʪʽʚ, ʛʦʣʦʚʥʘ 
ʧʨʠʯʠʥʘ ʷʢ ʥʘ ʤʦʶ ʜʫʤʢʫ ʮʝ ʤʦʙʽʣʽʟʘʮʽʷ ʯʝʨʝʟ ʷʢʫ ʭʣʦʧʮʽ ʷʢʽ ʥʝ ʜʦʩʷʛʥʫʣʠ 18 ʨʦʢʽʚ 
ʚʠʾʟʞʘʶʪʴ ʟʘ ʢʦʨʜʦʥ. ʟʤʽʥʠ ʫ ʢʽʣʴʢʦʩʪʽ ʚʩʪʫʧʥʠʢʽʚ ʥʘʚʝʜʝʥʦ ʫ ʨʠʩ. 1. ʅʘ ʷʢʦʤʫ ʤʠ ʙʘʯʠʤʦ 

ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ 2021ʨ ʢʽʣʴʢʽʩʪʴ ʫ 2024 ʟʤʝʥʰʠʣʘʩʴ ʥʘ  50 ʪʠʩʷʯ. 

https://saveschools.in.ua/
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ 1. ɻʨʘʬʽʢ ʚʩʪʫʧʫ ʧʽʜʣʽʪʢʽʚ ʫ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʟ 2021 ʧʦ 2024. ɼʞʝʨʝʣʦ: 

https://radiotrek.rv.ua/news/take-v-ukrayini-vpershe-vrazhayucha-statistika-vstupnoyi-
kampaniyi_330050.html [4]  

 

ɺʠʩʥʦʚʢʠ 

 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʪʨʝʙʘ: ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʧʽʚʧʨʘʮʶ ʤʽʞ 
ʜʝʨʞʘʚʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʤʽʞʥʘʨʦʜʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʤʽʩʮʝʚʠʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʱʦʙ 
ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʭʠʩʪʠʪʠ ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ  ʩʝʨʝʜʦʚʠʱʽ. ʉʘʤ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ ʥʝ ʣʠʰʝ 
ʤʝʪʦʜʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʘʣʝ ʽ ʩʦʮʽʘʣʴʥʦʶ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʜʦʩʪʫʧʥʦʶ ʷʢ 
ʽ ʜʣʷ ʫʯʥʽʚ ʪʘʢ ʽ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ.   

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. https://saveschools.in.ua ï ʢʘʨʪʘ ʟʨʫʡʥʦʚʘʥʠʭ ʪʘ ʧʦʰʝʦʜʞʝʥʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ 
2. https://iaa.org.ua/articles/education-in-times-of-war-challenges-and-prospects-for-

ukraine/ - ̔ ʥʩʪʠʪʫʪ ʘʥʘʣʽʪʠʢʠ ʪʘ ʘʜʚʘʢʘʮʽʾ  

3. https://cedos.org.ua/researches/vijna-ta-osvita-yak-rik-povnomasshtabnogo-
vtorgnennya-vplynuv-na-ukrayinski-shkoly/ - Cedos ʘʥʘʣʽʪʠʯʥʠʡ ʮʝʥʪʨ ʽ ʩʧʽʣʴʥʦʪʘ  

4. https://radiotrek.rv.ua/news/take-v-ukrayini-vpershe-vrazhayucha-statistika-vstupnoyi-
kampaniyi_330050.html  

  

https://radiotrek.rv.ua/news/take-v-ukrayini-vpershe-vrazhayucha-statistika-vstupnoyi-kampaniyi_330050.html
https://radiotrek.rv.ua/news/take-v-ukrayini-vpershe-vrazhayucha-statistika-vstupnoyi-kampaniyi_330050.html
https://radiotrek.rv.ua/news/take-v-ukrayini-vpershe-vrazhayucha-statistika-vstupnoyi-kampaniyi_330050.html
https://radiotrek.rv.ua/news/take-v-ukrayini-vpershe-vrazhayucha-statistika-vstupnoyi-kampaniyi_330050.html
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ DATA MINING ɺ ʉʀʉʊɽʄI ʆɹʃɯʂʋ 

ʌɯʅɸʅʉʆɺʀʍ ʇʆʂɸɿʅʀʂɯɺ ɿ ɸʅɸʃɯʊʀʏʅʀʄ ʄʆɼʋʃɽʄ 

ʃʠʥʴ ɸ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʊʢʘʯʝʥʢʦ ʆ. ʄ. 
 

ʌʽʥʘʥʩʦʚʠʡ ʩʝʢʪʦʨ ʛʝʥʝʨʫʻ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʨʘʥʟʘʢʮʽʡ, 
ʨʠʥʢʦʚʦʾ ʜʠʥʘʤʽʢʠ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʘʜʘʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʫʥʽʢʘʣʴʥʫ 
ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʟʥʘʯʫʱʫ ʽʥʬʦʨʤʘʮʽʶ. ʋ ʮʽʡ ʜʠʧʣʦʤʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 
ʽʥʪʝʛʨʘʮʽʷ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʜʦʧʦʚʥʝʥʫ ʘʥʘʣʽʪʠʯʥʠʤ ʤʦʜʫʣʝʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʽ ʤʝʪʦʜʠ, ʤʝʪʘ ʧʦʣʷʛʘʻ ʚ ʧʦʣʝʛʰʝʥʥʽ 
ʚʠʣʫʯʝʥʥʷ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʢʨʘʱʝʥʥʽ ʬʽʥʘʥʩʦʚʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʮʽ 
ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʫ ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʦʭʦʧʣʶʻ ʧʨʦʮʝʩ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ, ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ. ʋ ʬʽʥʘʥʩʘʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ 
ʜʘʥʠʭ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʪʝʥʜʝʥʮʽʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʤʘʡʙʫʪʥʽʭ ʧʦʜʽʡ 
ʪʘ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ, ʟʨʝʰʪʦʶ ʧʦʩʠʣʶʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʉʠʩʪʝʤʘ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʤʽʨʶʻ ʪʘ ʦʮʽʥʶʻ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʬʽʥʘʥʩʦʚʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʧʨʠʙʫʪʢʦʚʽʩʪʴ, ʣʽʢʚʽʜʥʽʩʪʴ ʽ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. ɺʢʣʶʯʠʚʰʠ 
ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʾ 
ʤʦʞʫʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʩʪʘʥʜʘʨʪʥʽ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʥʘ ʧʝʨʝʜʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʧʨʦʛʥʦʟʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ. 
ʈʽʟʥʽ ʤʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʩʠʩʪʝʤʠ 

ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ ʟʘ 
ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʢʣʘʩʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʩʪʘʥʦʚʘʤ ʨʦʟʨʽʟʥʷʪʠ ʰʘʭʨʘʡʩʴʢʽ ʪʘ ʟʘʢʦʥʥʽ 

ʪʨʘʥʟʘʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʝʥʰʫʶʯʠ ʚʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ 
ʰʘʭʨʘʡʩʪʚʦʤ. ʈʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʚʘʞʣʠʚʠʡ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ 
ʟʘʣʝʞʥʠʤʠ ʪʘ ʥʝʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ, ʜʦʧʦʤʘʛʘʶʯʠ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʽ ʧʨʦʜʘʞʽ ʪʘ 
ʜʦʧʦʤʘʛʘʪʠ ʫ ʧʣʘʥʫʚʘʥʥʽ ʙʶʜʞʝʪʫ. 

ʄʝʪʦʜʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʻ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʪʦʯʦʢ ʜʘʥʠʭ, 
ʜʦʟʚʦʣʷʶʯʠ ʬʽʥʘʥʩʦʚʠʤ ʫʩʪʘʥʦʚʘʤ ʩʝʛʤʝʥʪʫʚʘʪʠ ʢʣʽʻʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʠ ʚʠʪʨʘʪ, ʱʦ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʮʽʣʴʦʚʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʧʦʟʠʮʽʡ 
ʧʦʩʣʫʛ. ɺʠʚʯʝʥʥʷ ʧʨʘʚʠʣʘ ʘʩʦʮʽʘʮʽʾ ʨʦʟʢʨʠʚʘʻ ʟʚôʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ ʫ ʚʝʣʠʢʠʭ ʥʘʙʦʨʘʭ 

ʜʘʥʠʭ; ʥʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ ʢʫʧʽʚʝʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʤʦʞʝ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʧʝʨʝʭʨʝʩʥʠʭ ʧʨʦʜʘʞʽʚ, ʱʦ ʟʨʝʰʪʦʶ ʧʽʜʚʠʱʠʪʴ ʜʦʭʽʜ. ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 
ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʦʨʷʜʢʦʚʘʥʠʭ ʟʘ ʯʘʩʦʤ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ 
ʽ ʩʝʟʦʥʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʽʥ ʥʘ 

ʘʢʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 
ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʬʽʥʘʥʩʦʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʘʥʘʣʽʪʠʯʥʠʡ ʤʦʜʫʣʴ, 

ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʦʯʘʪʢʦʚʠʡ ʢʨʦʢ ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʨ ʜʘʥʠʭ ʽʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 
ʜʞʝʨʝʣ, ʚʢʣʶʯʘʶʯʠ ʟʘʧʠʩʠ ʪʨʘʥʟʘʢʮʽʡ, ʨʠʥʢʦʚʽ ʢʘʥʘʣʠ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʜʘʥʠʭ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ. 
ʇʽʩʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʧʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ 

ʦʯʠʱʝʥʥʷ ʜʘʥʠʭ ʜʣʷ ʫʩʫʥʝʥʥʷ ʚʽʜʩʫʪʥʽʭ ʟʥʘʯʝʥʴ, ʚʠʢʠʜʽʚ ʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ, 
ʛʘʨʘʥʪʫʶʯʠ, ʱʦ ʥʘʙʽʨ ʜʘʥʠʭ ʛʦʪʦʚʠʡ ʜʣʷ ʘʥʘʣʽʟʫ. ɼʘʣʽ ʡʜʝ ʨʦʟʨʦʙʢʘ ʢʣʶʯʦʚʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟ ʮʽʣʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ. ʊʘʢʽ ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ 
ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ (ROI), ʧʦʪʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʽ ʧʨʠʙʫʪʦʢ ʜʦ ʩʧʣʘʪʠ ʚʽʜʩʦʪʢʽʚ ʽ 
ʧʦʜʘʪʢʽʚ (EBIT), ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʮʴʦʛʦ ʝʪʘʧʫ. 

ɯʥʪʝʛʨʘʮʽʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʫʣʷ ʚ ʩʠʩʪʝʤʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʘʥʘʣʽʟʫ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʎʝʡ 
ʤʦʜʫʣʴ ʤʘʻ ʥʘʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʫʤʦʞʣʠʚʣʶʚʘʪʠ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʥʘʣʽʟ ʩʮʝʥʘʨʽʾʚ, ʟʨʝʰʪʦʶ ʧʦʢʨʘʱʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʪʘʢʠʭ ʷʢ 
ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʘʥʝʣʽ, ʜʦʧʦʤʘʛʘʻ ʟʘʮʽʢʘʚʣʝʥʠʤ ʩʪʦʨʦʥʘʤ ʝʬʝʢʪʠʚʥʦ ʨʦʟʫʤʽʪʠ ʬʽʥʘʥʩʦʚʽ 
ʧʦʢʘʟʥʠʢʠ ʪʘ ʪʝʥʜʝʥʮʽʾ. 

ʑʦʙ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 
ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʽ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʫ ʬʽʥʘʥʩʦʚʽʡ ʫʩʪʘʥʦʚʽ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ 
ʧʨʠʢʣʘʜʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʪʠʤʝ ʟʙʽʨ ʽʩʪʦʨʠʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ, 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʠʩʪʝʤʠ. 
ɯʥʪʝʛʨʘʮʽʷ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʫ ʬʽʥʘʥʩʦʚʠʭ 

ʽʥʜʠʢʘʪʦʨʽʚ, ʧʦʩʠʣʝʥʘ ʘʥʘʣʽʪʠʯʥʠʤ ʤʦʜʫʣʝʤ, ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʝʚʦʣʶʮʽʾ ʫ ʬʽʥʘʥʩʦʚʦʤʫ 
ʘʥʘʣʽʟʽ ʪʘ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʨʝʛʨʝʩʽʷ, 

ʢʣʘʩʪʝʨʠʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʟʥʘʯʫʱʫ ʽʥʬʦʨʤʘʮʽʶ 
ʟʽ ʩʚʦʾʭ ʜʘʥʠʭ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʩʪʠʤʫʣʶʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʽ ʽʥʽʮʽʘʪʠʚʠ. 
ʆʩʢʽʣʴʢʠ ʬʽʥʘʥʩʦʚʠʡ ʣʘʥʜʰʘʬʪ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʙʫʜʝ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ 

ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʫʩʧʽʭʫ. 
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ʄɽʊʆɼʀ ʇʆɹʋɼʆɺʀ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ʉʀʉʊɽʄ ɽʂʉʇɽʈʊʅʆɰ ʆʎɯʅʂʀ 

ɸɻʈɸʈʅʀʍ ʇʈʆɽʂʊɯɺ 

ɺʘʩʴʢʽʚʩʴʢʠʡ ɺ.ʆ., ɻʦʨʦʚʠʡ ʗ. ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʤʦʣʽʡ ɺ.ɺ. 
 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʘʛʨʘʨʥʠʭ ʧʨʦʝʢʪʽʚ ʻ ʚʘʞʣʠʚʠʤ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʥʘʣʽʟʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʫʤʦʚʣʝʥʘ 
ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʟʚʠʪʢʦʤ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʢʣʶʯʘʶʯʠ ʩʝʥʩʦʨʠ, ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ, 

ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 
ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʚʠʥʥʦ ʚʢʣʘʜʘʪʠʩʷ ʫ ʨʘʤʢʠ ʩʪʨʘʪʝʛʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [1]. ʆʩʥʦʚʥʠʤʠ 
ʥʘʧʨʷʤʢʘʤʠ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ [2] ʩʪʘʣʠ "éʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ, ʩʦʮʽʘʣʴʥʘ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ 

ʪʘ ʟʘʭʠʩʪ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘé", ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧ'ʷʪʠ ʧʨʠʥʮʠʧʘʭ ï 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʚʽʜʜʘʥʦʩʪʽ ʢʨʘʾʥ ʚʠʢʦʥʘʥʥʶ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ; ʽʥʪʝʛʨʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʾ, 
ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʧʨʠʨʦʜʦʟʘʭʠʩʥʦʾ ʧʦʣʽʪʠʢ ʫ ʚʩʽʭ ʩʬʝʨʘʭ, ʥʘ ʚʩʽʭ ʪʝʨʠʪʦʨʽʷʭ ʪʘ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 
ʨʦʟʚʠʪʢʫ; ʰʠʨʦʢʽʡ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʤʫ ʧʘʨʪʥʝʨʩʪʚʫ; ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʟʦʩʝʨʝʜʞʝʥʥʽʩʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʪʘ ʟʘʩʦʙʘʭ ʟ ʾʭ 
ʨʝʘʣʽʟʘʮʽʾ. 

ʄʝʪʘ ʪʘ ɿʘʚʜʘʥʥʷ 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʜʣʷ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʝʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ 
ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ, ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʘ ʪʘʢʦʞ 
ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙôʻʢʪʠʚʥʫ ʦʮʽʥʢʫ 
ʧʨʦʝʢʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʩʫʢʫʧʥʽʩʪʴ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ: ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ, ʨʝʩʫʨʩʠ, ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʝʢʦʥʦʤʽʯʥʽ ʨʠʟʠʢʠ ʪʘ ʽʥʰʽ. ɼʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 
ʧʨʦ ʢʦʥʪʫʨʠ ʧʦʣʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʫ, ʨʝʩʫʨʩʠ, ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 
ʦʧʝʨʘʮʽʾ. ʆʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦ ʨʦʟʨʦʙʢʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 
ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʷʢ ʦʩʥʦʚʫ ʚʪʽʣʝʥʥʷ - 

ʪʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ DT - Digital Twins. 
ʋ ʙʘʟʦʚʦʤʫ ʪʣʫʤʘʯʝʥʥʽ DT - ʮʝ [3, 4] ñɺʽʨʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʬʽʟʠʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʯʠ 

ʩʠʩʪʝʤʠ ʜʣʷ ʪʦʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʽʥ ʦʭʦʧʣʶʻ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʦʙ'ʻʢʪʘ, ò. 
ʋ ʙʽʣʴʰ ʰʠʨʦʢʦʤʫ ʪʣʫʤʘʯʝʥʥʽ, ʧʽʜ ʮʠʬʨʦʚʠʤ ʜʚʽʡʥʠʢʦʤ ʤʦʞʫʪʴ ʨʦʟʫʤʽʪʠ [5] ʥʝ ʪʽʣʴʢʠ 

ʬʽʟʠʯʥʽ ʦʙôʻʢʪʠ. 
ʄʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʫ ʘʛʨʘʨʥʠʮʪʚʽ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ ʱʦ ʻ 
ʩʪʘʥʜʘʨʪʠ ʷʢʠʭ ʧʨʠʪʨʠʤʫʶʪʴʩʷ ʚʩʽ ʘʛʨʘʨʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ  ʢʫʣʴʪʫʨ ʘʣʝ ʢʦʞʝʥ ʧʨʦʮʝʩ ʚ ʨʽʟʥʠʭ ʘʛʨʘʨʽʾʚ ʤʘʻ 
ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʩʠ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʾ ʪʝʭʥʽʢʠ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʙʘʥʢʫ ʟʝʤʣʽ, 
ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʣʽʚ, ʨʦʟʤʽʨʫ ʧʦʣʽʚ, ʨʝʣʴʻʬʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ (ʥʘʩʽʥʥʷ, ʜʦʙʨʠʚʘ, 
ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ). ʂʦʞʥʘ ʩʢʣʘʜʦʚʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ ʚʨʘʭʦʚʫʶʯʠ ʱʦ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʻ ʦʪʨʠʤʘʥʥʷ 
ʧʨʠʙʫʪʢʫ, ʪʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʟʘʩʦʙʽʚ ʻ  ʥʝʦʙʭʽʜʥʠʤ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʨʫʭ ʪʝʭʥʽʢʠ ʧʦ ʧʦʣʶ ʪʘ ʝʢʦʥʦʤʽʶ ʨʝʩʫʨʩʽʚ ʙʝʟ ʧʘʜʽʥʥʷ 
ʚʨʦʞʘʡʥʦʩʪʽ. ɸʛʨʦʪʝʭʥʽʯʥʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʧʦʣʷʭ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʥʘ ʢʦʞʥʦʤʫ ʧʦʣʽ ʷʢʝ ʤʘʻ ʩʚʽʡ ʨʦʟʤʽʨ, ʨʝʣʴʻʬ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʶ. 
ʆʧʪʠʤʽʟʫʚʘʚʰʠ ʨʫʭ ʪʝʭʥʽʢʠ ʧʦ ʧʦʣʶ ʤʠ ʚʧʣʠʚʘʻʤʦ ʥʘ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, 
ʧʝʨʝʢʨʠʪʪʷ ʪʘ ʧʨʦʧʫʩʢʠ ʤʽʞ ʧʨʦʭʦʜʘʤʠ ʘʛʨʝʛʘʪʽʚ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʝʢʦʥʦʤʠʤʦ ʨʝʩʫʨʩʠ ʫ 
ʚʠʛʣʷʜʽ ʧʘʣʠʚʘ, ʥʘʩʽʥʥʷ, ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʘʤʦʨʪʠʟʘʮʽʾ ʪʝʭʥʽʢʠ. ʊʘʢʦʞ 

ʤʽʥʽʤʽʟʫʶʯʠ ʧʨʦʧʫʩʢʠ ʤʠ ʥʝ ʚʪʨʘʯʘʻʤʦ ʥʘ ʚʨʦʞʘʡʥʦʩʪʽ ʟ ʧʦʣʷ ʯʝʨʝʟ ʧʝʚʥʠʡ ʚʽʜʩʦʪʦʢ 
ʧʨʦʧʫʩʢʽʚ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʄʘʶʯʠ ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ ʧʦʣʷ ʤʦʞʥʘ ʣʝʛʢʦ ʨʦʟʨʘʭʫʚʘʪʠ ʦʢʫʧʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʫ 
ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʽʢʠ ʘʚʪʦʧʽʣʦʪʘʤʠ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʧʝʨʝʢʨʠʪʪʽʚ ʪʘ ʧʨʦʧʫʩʢʽʚ. 

ɯʥʰʦʶ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʻ ʧʨʦʙʣʝʤʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ, ʧʨʘʢʪʠʯʥʦ, 
ñʚʩʝʦʩʷʞʥʽʩʪʴò - ʧʨʘʢʪʠʯʥʦ, ʢʦʞʝʥ ʦʙôʻʢʪ ʽʟ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʩʪʘʪʠ 

ʢʦʤʧʦʥʝʥʪʦʶ, ʚʢʣʶʯʝʥʦʶ ʫ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ.  
ʆʯʽʢʫʚʘʥʽ ʈʝʟʫʣʴʪʘʪʠ 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʜʦʟʚʦʣʠʪʠ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘʤ: 
Å ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʦʮʽʥʢʠ ʧʨʦʝʢʪʽʚ; 

Å ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʘʥʘʣʽʟʫ, ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʤʦʤʝʥʪʽʚ 
ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ; 

Å ʧʨʦʛʥʦʟʫʚʘʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʪʘ ʨʝʩʫʨʩʠ, ʚʠʟʥʘʯʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʽʢʠ; 

Å ʟʥʠʞʫʚʘʪʠ ʨʠʟʠʢʠ ʟʘ ʨʘʭʫʥʦʢ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ 
ʧʨʦʝʢʪʽʚ, ʪʘʢʽ ʷʢ ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʤʽʥ 
ʢʣʽʤʘʪʫ ʪʘ ʽʥʰʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʻ: 
Å ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ. 
Å ɿʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ h ʣʷʭʦʤ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʚʠʙʦʨʫ ʢʫʣʴʪʫʨ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʢʦʥʢʨʝʪʥʦʾ ʤʽʩʮʝʚʦʩʪʽ. 
Å ɽʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʜʦʭʽʜʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʨʝʩʫʨʩʘʭ. 
Å ɯʥʥʦʚʘʮʽʡʥʽʩʪʴ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ, ʩʪʠʤʫʣʶʶʯʠ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ. 
ɺʠʩʥʦʚʢʠ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʦʮʽʥʢʠ ʘʛʨʘʨʥʠʭ ʧʨʦʝʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ, ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʠʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʘʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɺʦʥʠ ʧʽʜʚʠʱʫʶʪʴ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʝʢʦʥʦʤʽʯʥʽʡ ʚʠʛʦʜʽ ʪʘ 
ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʛʨʘʨʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʪʘ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʙʫʪʢʦʚʦʩʪʽ. 
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ʋɼʂ 004.42   
ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʉʊɺʆʈɽʅʅʗ HTML-ʈʆɿʄɯʊʂʀ 

ɯʅʊɽʈʌɽʁʉɯɺ ɺɽɹ-ʉʊʆʈɯʅʆʂ 

ɻʫʤʝʥʥʠʡ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʠʨʠʯʝʥʢʦ ɺ.ɺ. 

 

ʉʫʯʘʩʥʠʡ ʚʝʙ-ʜʠʟʘʡʥ ʪʘ ʨʦʟʨʦʙʢʘ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʚʠʤʘʛʘʶʯʠ ʚʩʝ ʙʽʣʴʰʦʾ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʬʘʭʽʚʮʽʚ. ʈʫʯʥʘ ʨʦʟʨʦʙʢʘ HTML-ʩʪʨʫʢʪʫʨʠ ʚʝʙ-
ʩʪʦʨʽʥʦʢ ʩʪʘʻ ʜʝʜʘʣʽ ʪʨʫʜʦʤʽʩʪʢʽʰʦʶ ʪʘ ʩʭʠʣʴʥʦʶ ʜʦ ʧʦʤʠʣʦʢ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʥʷʭ, ʟʜʘʪʥʠʭ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ. ʇʨʝʜʩʪʘʚʣʷʻʤʦ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʪʘ ʧʨʠʩʢʦʨʠʪʠ ʩʪʚʦʨʝʥʥʷ 
ʩʝʤʘʥʪʠʯʥʦʾ ʨʦʟʤʽʪʢʠ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʋ 2-3 ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʚʝʙ-ʨʦʟʨʦʙʥʠʢʽʚ, 

ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʥʘʚʠʯʢʘʤʠ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʠʭ, ʩʝʤʘʥʪʠʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. 
ʇʨʦʪʝ ʨʫʯʥʝ ʢʦʜʫʚʘʥʥʷ HTML-ʨʦʟʤʽʪʢʠ ʻ ʨʫʪʠʥʥʠʤ, ʪʨʫʜʦʤʽʩʪʢʠʤ ʽ ʩʭʠʣʴʥʠʤ ʜʦ 
ʧʦʤʠʣʦʢ ʧʨʦʮʝʩʦʤ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʩʢʣʘʜʥʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ ʽʟ ʜʠʥʘʤʽʯʥʠʤ ʢʦʥʪʝʥʪʦʤ. 
ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʩʪʘʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʟʨʦʙʢʠ ʪʘ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 
ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʛʝʥʝʨʘʮʽʾ ʩʝʤʘʥʪʠʯʥʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ HTML-ʨʦʟʤʽʪʢʠ ʽʥʪʝʨʬʝʡʩʽʚ ʚʝʙ-ʩʪʦʨʽʥʦʢ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʾʭ ʜʠʟʘʡʥʫ, 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʤʽʪʠ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʫ HTML-

ʩʪʨʫʢʪʫʨʫ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʡʢʨʘʱʽ ʧʨʘʢʪʠʢʠ ʚʝʙ-ʩʪʘʥʜʘʨʪʽʚ, ʽ ʧʨʠ ʮʴʦʤʫ ʛʝʥʝʨʫʚʘʪʠ 
ʯʠʩʪʠʡ, ʚʘʣʽʜʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʢʦʜ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 
ʩʝʤʘʥʪʠʢʠ ʨʦʟʤʽʪʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ, SEO ʪʘ ʧʦʜʘʣʴʰʝ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. ʆʢʨʽʤ ʮʴʦʛʦ, ʩʠʩʪʝʤʘ ʤʘʻ ʙʫʪʠ ʛʥʫʯʢʦʶ ʪʘ ʘʜʘʧʪʠʚʥʦʶ, 

ʱʦʙ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʩʪʽʡʥʽ ʟʤʽʥʠ ʚ ʛʘʣʫʟʽ ʚʝʙ-ʨʦʟʨʦʙʢʠ ʪʘ ʜʠʟʘʡʥʫ. 
ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʟʜʘʪʥʦʾ 

ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʚʘʪʠ ʩʝʤʘʥʪʠʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʫ HTML-ʨʦʟʤʽʪʢʫ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʽʚ ʥʘ 
ʦʩʥʦʚʽ ʤʘʢʝʪʽʚ, ʧʨʦʪʦʪʠʧʽʚ ʪʘ ʘʥʘʣʽʟʫ ʚʠʤʦʛ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʤʽʪʠ ʚʠʟʥʘʯʘʪʠ 

ʦʧʪʠʤʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʚʝʙ-ʩʪʘʥʜʘʨʪʠ ʪʘ ʧʝʨʝʜʦʚʽ ʧʨʘʢʪʠʢʠ 
ʨʦʟʤʽʪʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʠʤʝ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʤʦʜʫʣʽʚ: 
1. ʄʦʜʫʣʴ ʘʥʘʣʽʟʫ ʜʠʟʘʡʥʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʚʝʙ-ʩʪʦʨʽʥʢʠ. ʅʘ ʦʩʥʦʚʽ ʚʭʽʜʥʠʭ 

ʤʘʢʝʪʽʚ, ʧʨʦʪʦʪʠʧʽʚ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʽʥ ʚʠʟʥʘʯʘʪʠʤʝ ʦʧʪʠʤʘʣʴʥʫ ʩʝʤʘʥʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ 
HTML-ʨʦʟʤʽʪʢʠ. 

2. ʄʦʜʫʣʴ ʛʝʥʝʨʘʮʽʾ HTML-ʢʦʜʫ. ɺʽʥ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʚʘʪʠʤʝ ʯʠʩʪʠʡ, ʚʘʣʽʜʥʠʡ 
ʽ ʩʝʤʘʥʪʠʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ HTML ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʧʝʨʰʦʛʦ ʤʦʜʫʣʷ. 

3. ʄʦʜʫʣʴ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ɺʽʥ ʚʝʨʠʬʽʢʫʚʘʪʠʤʝ ʟʛʝʥʝʨʦʚʘʥʠʡ ʢʦʜ ʥʘ 
ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʝʙ-ʩʪʘʥʜʘʨʪʘʤ ʪʘ ʥʘʜʘʚʘʪʠʤʝ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʝʙ-ʨʦʟʨʦʙʢʫ ʧʨʠʥʝʩʝ ʟʥʘʯʥʽ 
ʧʝʨʝʚʘʛʠ: 

- ʉʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʥʠʢʽʚ, ʷʢʽ ʟʤʦʞʫʪʴ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ 
ʩʪʚʦʨʝʥʥʽ ʫʥʽʢʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʘ ʥʝ ʥʘ ʨʫʪʠʥʥʽʡ ʨʦʟʤʽʪʮʽ. 

- ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʩʝʤʘʥʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʩʪʽ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʽʚ ʟʘʚʜʷʢʠ 
ʟʘʩʪʦʩʫʚʘʥʥʶ ʧʝʨʝʜʦʚʠʭ ʧʨʘʢʪʠʢ ʨʦʟʤʽʪʢʠ. 

- ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʨʫʯʥʠʤ 
ʢʦʜʫʚʘʥʥʷʤ HTML. 

- ʇʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʪʠʤʝʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʪʘ ʩʠʥʪʝʟʽ ʧʝʨʝʜʦʚʦʛʦ ʜʦʩʚʽʜʫ ʚ ʛʘʣʫʟʽ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ HTML-ʨʦʟʤʽʪʢʠ, ʘ ʪʘʢʦʞ ʥʦʚʽʪʥʽʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʟ 
ʪʝʤʘʪʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ 
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ʦʧʪʠʤʽʟʘʮʽʾ ʚʝʙ-ʨʦʟʨʦʙʢʠ. ɹʫʜʝ ʧʨʦʚʝʜʝʥʦ ʨʝʪʝʣʴʥʠʡ ʦʛʣʷʜ ʚʽʜʧʦʚʽʜʥʠʭ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ 
ʜʞʝʨʝʣ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʪʪʽ, ʤʦʥʦʛʨʘʬʽʾ, ʧʘʪʝʥʪʠ ʪʦʱʦ. 

ʈʦʟʨʦʙʣʝʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʩʪʚʦʨʝʥʥʷ HTML-ʨʦʟʤʽʪʢʠ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʽʚ ʤʘʻ 
ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʮʝʩʫ ʚʝʙ-ʨʦʟʨʦʙʢʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʠ ʨʫʪʠʥʥʽ ʦʧʝʨʘʮʽʾ ʟ ʨʫʯʥʦʶ 
ʨʦʟʤʽʪʢʦʶ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʪʨʠʤʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʚʝʙ-ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʝʨʝʜʦʚʠʭ 
ʧʨʘʢʪʠʢ. ʎʝ ʚʽʜʢʨʠʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʝʙ-ʨʦʟʨʦʙʥʠʢʽʚ, ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ ʪʘ 
ʟʘʜʦʚʦʣʝʥʥʶ ʟʨʦʩʪʘʶʯʠʭ ʚʠʤʦʛ ʨʠʥʢʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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SECTION 3. CYBER SECURITY FACILITIES ON HARDWARE AND SOFTWARE  

LEVELS / ʉɽʂʎɯʗ 3. ɿɸʉʆɹʀ ʉʇʈʀʗʅʅʗ ʂɯɹɽʈɹɽɿʇɽʎɯ ʅɸ ɸʇɸʈɸʊʅʆʄʋ 

ʊɸ ʇʈʆɻʈɸʄʅʆʄʋ ʈɯɺʅʗʍ 

 

ʋɼʂ 004.056.5 
ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼɯɺ ʋʇʈɸɺʃɯʅʅʗ ʂʆʈʀʉʊʋɺɸʏɸʄʀ 

ʂʆʄʇôʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʇɯɼʇʈʀɭʄʊɺɸ ʊɸ ɰʍ ʇʈʆɻʈɸʄʅɸ 

ʈɽɸʃɯɿɸʎɯʗ 

ɻʨʝʙʝʥʶʢ ɹ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 
ɸʥʦʪʘʮʽʷ: ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʦʮʽʥʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʨʦʟʜʽʣʝʥʠʭ ʟʘ ʩʧʝʮʠʬʽʢʦʶ ʥʘ ʧʽʜʛʨʫʧʠ, ʟʘ ʥʠʟʢʦʶ ʢʨʠʪʝʨʽʾʚ; ʨʝʘʣʽʟʦʚʘʥʦ 
ʧʨʦʛʨʘʤʥʦ ʟʘʩʽʙ ʫʧʨʘʚʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʥʘʡʢʨʘʱʠʤʠ ʟʘ ʦʮʽʥʢʘʤʠ ʤʝʪʦʜʘʤʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʨʠʩʪʫʚʘʯ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ, ʜʦʩʪʫʧ, ʙʝʟʧʝʢʘ, ʝʬʝʢʪʠʚʥʽʩʪʴ. 
ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʧʽʜʛʨʫʧʠ ʤʝʪʦʜʽʚ: 
ī ʄʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ: Identity and Access Management (IAM), 

Single Sign-On (SSO), Multi-Factor Authentication (MFA). 

ī ʄʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ: Role-Based Access Control (RBAC), Privileged 
Access Management (PAM), Attribute-Based Access Control (ABAC). 

ī ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ: User and Entity Behaviour Analytics 
(UEBA), Security Information and Event Management (SIEM), Data Loss Prevention (DLP). 

ī ʄʦʜʝʣʽ ʙʝʟʧʝʢʠ: Zero Trust Security Model (ZTSM), Cloud Access Security Broker 
(CASB), Vulnerability Management (VM). 

ɼʣʷ ʢʦʞʥʦʾ ʟ ʧʽʜʛʨʫʧ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʜʘʥʠʭ ʤʝʪʦʜʽʚ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʷʤʠ (ʪʘʙʣ. 1-4): 

ʊʘʙʣʠʮʷ 1 
ʆʮʽʥʢʘ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

ʂʨʠʪʝʨʽʡ IAM  SSO MFA 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʪʫ 8 7 9 

ʏʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ 7 9 6 

ɸʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʨʠʟʠʢʽʚ 9 6 9 

ʈʽʚʝʥʴ ʟʨʫʯʥʦʩʪʽ 6 10 7 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʽʥʪʝʛʨʘʮʽʾ 9 8 9 

ʉʪʘʙʽʣʴʥʽʩʪʴ 8 7 8 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ 7,83 7,83 8 

IAM ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʢʣʘʜʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʙʝʟʧʝʢʫ ʪʘ 
ʛʥʫʯʢʽʩʪʴ, SSO ʜʦʮʽʣʴʥʠʡ ʜʣʷ ʩʝʨʝʜʦʚʠʱ, ʜʝ ʢʣʶʯʦʚʠʤʠ ʻ ʟʨʫʯʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ, ʘ MFA 

ï ʯʫʜʦʚʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʩʠʩʪʝʤ, ʜʝ ʙʝʟʧʝʢʘ ʻ ʦʩʥʦʚʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. 
ʊʘʙʣʠʮʷ 2 

ʆʮʽʥʢʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ 

ʂʨʠʪʝʨʽʡ RBAC PAM ABAC 

ɻʥʫʯʢʽʩʪʴ 6 7 9 

ʉʫʤʽʩʥʽʩʪʴ ʟ ʧʦʣʽʪʠʢʘʤʠ ʙʝʟʧʝʢʠ 8 8 9 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ 7 7 9 

ʄʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 7 9 8 

ʇʨʦʩʪʦʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 7 7 5 
ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ 9 9 9 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ 7,33 7,83 8,16 
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ɼʣʷ ʢʦʤʧʘʥʽʡ ʽʟ ʯʽʪʢʠʤʠ ʧʦʣʽʪʠʢʘʤʠ ʪʘ ʤʝʥʰʦʶ ʧʦʪʨʝʙʦʶ ʚ ʘʜʘʧʪʠʚʥʦʩʪʽ ʧʽʜʽʡʜʝ 
RBAC. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʡ ʽʟ ʚʠʤʦʛʘʤʠ ʜʦ ʧʨʠʚʽʣʝʡʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʽ ʤʦʥʽʪʦʨʠʥʛʫ 
ʘʢʪʠʚʥʦʩʪʽ ʩʪʘʥʝ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ PAM. ʋ ʩʢʣʘʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 
ʛʥʫʯʢʦʩʪʽ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʜʦʩʪʫʧʫ, ʥʘʡʢʨʘʱʠʤ ʚʠʙʦʨʦʤ ʻ ABAC. 

ʊʘʙʣʠʮʷ 3 
ʆʮʽʥʢʘ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ 

ʂʨʠʪʝʨʽʡ UEBA SIEM DLP 

ʊʦʯʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ 9 8 7 
ʐʚʠʜʢʽʩʪʴ ʨʝʘʛʫʚʘʥʥʷ 7 8 8 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 8 9 7 

ʉʫʤʽʩʥʽʩʪʴ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ 7 9 8 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 7 9 8 

ɼʦʩʪʫʧʥʽʩʪʴ ʟʚʽʪʥʦʩʪʽ 8 9 7 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ 7,67 8,67 7,5 

 
UEBA ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʢʦʣʠ ʘʢʮʝʥʪ ʩʪʘʚʠʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʪʘ ʢʦʥʪʨʦʣʴ 

ʚʥʫʪʨʽʰʥʽʭ ʟʘʛʨʦʟ. SIEM ʻ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʽʰʠʤ ʽ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʜʝ ʧʦʪʨʽʙʝʥ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ. DLP ʻ ʝʬʝʢʪʠʚʥʠʤ 
ʫ ʩʬʝʨʘʭ, ʜʝ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʘʙʣʠʮʷ 4 
ʆʮʽʥʢʘ ʤʦʜʝʣʝʡ ʙʝʟʧʝʢʠ 

ʂʨʠʪʝʨʽʡ ZTSM CASB VM 

ʇʨʠʥʮʠʧʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ 10 8 7 

ɸʫʜʠʪ ʪʘ ʢʦʥʪʨʦʣʴ 9 8 7 
ɸʥʘʣʽʟ ʚʨʘʟʣʠʚʦʩʪʝʡ 7 8 10 

ɻʥʫʯʢʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʠ 8 8 7 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ 9 9 6 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʥʠʤ ʚʠʤʦʛʘʤ 9 9 8 

ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ 8,67 8,33 7,5 
 

ZTSM ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʟʘʜʣʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʪʘ 
ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʘʥʦʤʘʣʽʡ, CASB ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʭʤʘʨʥʠʭ 
ʩʝʨʝʜʦʚʠʱ ʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʛʫʣʷʪʦʨʥʠʤ ʚʠʤʦʛʘʤ, ʘ VM ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʽʜʪʨʠʤʮʽ 
ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʫʧʨʘʚʣʽʥʥʷ ʚʨʘʟʣʠʚʦʩʪʷʤʠ. 

ʋ ʧʨʦʛʨʘʤʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʥʘ Python ʥʘʷʚʥʽ ʦʜʥʦʨʘʟʦʚʠʡ ʧʘʨʦʣʴ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ 
(MFA), ʜʦʩʪʫʧ ʥʘ ʦʩʥʦʚʽ ʘʪʨʠʙʫʪʽʚ ʚʽʜʜʽʣʫ, ʨʽʚʥʷ ʜʦʧʫʩʢʫ ʪʘ ʧʦʩʘʜʠ (ABAC), ʟʘʧʠʪ 
ʧʘʨʦʣʶ ʧʝʨʝʜ ʥʘʜʘʥʥʷʤ ʜʦʩʪʫʧʫ (ZTSM), ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʟ ʧʦʜʽʡ (SIEM) (ʨʠʩ. 1-3): 

 

 
ʈʠʩ. 1. ʅʘʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽ ʨʝʩʫʨʩʘʤ ʘʪʨʠʙʫʪʽʚ ʜʦʩʪʫʧʫ 
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ʈʠʩ. 2. ʇʨʠʢʣʘʜ ʘʚʪʦʨʠʟʘʮʽʾ ʽ ʩʧʨʦʙʠ ʜʦʩʪʫʧʫ 

 

 
ʈʠʩ. 3. ʄʦʥʽʪʦʨʠʥʛ ʧʦʜʽʡ ʫ ʩʠʩʪʝʤʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ 

  
ɺʠʩʥʦʚʢʠ: ʆʪʞʝ, ʫ ʨʘʤʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʟʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ. ʆʢʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʛʨʘʤʥʦ 
ʤʦʚʦʶ Python ʨʽʰʝʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʶʚʘʥʥʷ 
ʤʝʪʦʜʠ: MFA, ABAC, SIEM ʽ ZTSM.  

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʑʦ ʪʘʢʝ Zero Trust? ʄʦʜʝʣʴ ʙʝʟʧʝʢʠ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://prohoster.info/uk/blog/administrirovanie/chto-takoe-zero-trust-model-
bezopasnosti (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.11.2024). 

2. ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʥʘ ʦʩʥʦʚʽ ʘʪʨʠʙʫʪʽʚ (ABAC). ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.vpnunlimited.com/ua/help/cybersecurity/attribute-based-access-
control?srsltid=AfmBOorpHkoFJXKnxjWCpV22RhP26igrTxUslxmzgLVUF2YmLm
-4OByU (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.11.2024). 

 
 

  

https://prohoster.info/uk/blog/administrirovanie/chto-takoe-zero-trust-model-bezopasnosti
https://prohoster.info/uk/blog/administrirovanie/chto-takoe-zero-trust-model-bezopasnosti
https://www.vpnunlimited.com/ua/help/cybersecurity/attribute-based-access-control?srsltid=AfmBOorpHkoFJXKnxjWCpV22RhP26igrTxUslxmzgLVUF2YmLm-4OByU
https://www.vpnunlimited.com/ua/help/cybersecurity/attribute-based-access-control?srsltid=AfmBOorpHkoFJXKnxjWCpV22RhP26igrTxUslxmzgLVUF2YmLm-4OByU
https://www.vpnunlimited.com/ua/help/cybersecurity/attribute-based-access-control?srsltid=AfmBOorpHkoFJXKnxjWCpV22RhP26igrTxUslxmzgLVUF2YmLm-4OByU
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ʋɼʂ 004. 056.  
ʈɽɭʉʊʈɸʎɯʗ ʉʀʉʊɽʄʅʀʍ ʇʈʆʎɽʉɯɺ ɺ ɯʅʌʆʈʄɸʎɯʁʅɯʁ ʉʀʉʊɽʄɯ 

ʋʅɯɺɽʈʉʀʊɽʊʋ ʅɸ ʆʉʅʆɺɯ ʎʀʌʈʆɺʀʍ ʉʃɯɼɯɺ 

ʄʠʨʦʩʣʘʚ ʃʘʭʥʦ 

 
ʗʢʽʩʪʴ ʚʠʱʦʾ ʦʩʚʽʪʠ (ɺʆ) ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʧʨʦʛʨʝʩʽ ʥʘʮʽʾ, ʬʦʨʤʫʶʯʠ 

ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 
ʨʦʢʽʚ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. ɺ ʝʧʦʭʫ ʩʪʨʽʤʢʦʾ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʫʥʽʚʝʨʩʠʪʝʪʠ ʋʢʨʘʾʥʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʦʚʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ 
ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʥʘʣʽʟʫ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ (ʜʘʣʽ ʎʉ) 
ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ (ʜʘʣʽ ʆʇ) ï ʩʪʫʜʝʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ, ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ 
ʟʘʭʠʩʪʫ ʾʭʥʽʭ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʻʢʪʫ ʟʫʤʦʚʣʝʥʘ ʚʝʣʠʢʦʶ ʧʦʪʨʝʙʦʶ ʚ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʘʭ 
ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ɺʆ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ʉʫʯʘʩʥʽ 
ʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ ʛʝʥʝʨʫʶʪʴ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʘʥʘʣʽʟ ʷʢʠʭ ʤʦʞʝ ʥʘʜʘʪʠ ʮʽʥʥʽ ʜʘʥʽ 
ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʋʢʨʘʾʥʠ. ʆʜʥʘʢ ʥʘʷʚʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ɺʆ ʯʘʩʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʦʪʝʥʮʽʘʣ ʮʠʭ ʜʘʥʠʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʝʬʝʢʪʠʚʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʥʝʟʜʘʪʥʦʩʪʽ ʩʚʦʻʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʥʽ ʧʦʪʨʝʙʠ ʩʪʫʜʝʥʪʽʚ ʽ 
ʨʠʥʢʫ ʧʨʘʮʽ ʷʢ ʋʢʨʘʾʥʠ, ʪʘʢ ʽ ʛʣʦʙʘʣʴʥʦ. 

ʎʝʡ ʧʨʦʻʢʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʨʦʙʢʫ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ɺʆ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʎʉ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʝʜʦʚʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʫʯʘʩʥʠʢʽʚ 
ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ (ʜʘʣʽ ʆʇ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʽ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ (ʄʅ) ʫ ʤʝʞʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʜʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʟʙʦʨʫ ʡ 
ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʚʠʷʚʣʷʶʯʠ ʧʘʪʝʨʥʠ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʭʦʜʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ. ʎʝ ʥʝ ʣʠʰʝ ʩʧʨʠʷʪʠʤʝ ʟʘʛʘʣʴʥʦʤʫ 
ʧ̔ ʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ɺʆ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʴ ʽʥʢʣʶʟʠʚʥʽʩʪʴ ʚ ʆʇ, ʥʘʜʘʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 
ʧʽʜʭʽʜ ʜʦ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

ʂʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʧʨʦʻʢʪʫ ʚʢʣʶʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʎʉ ʫʯʘʩʥʠʢʽʚ ʆʇ, 

ʥʘʩʘʤʧʝʨʝʜ ʩʪʫʜʝʥʪʽʚ, ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʽ ʬʦʨʤʫʚʘʥʥʷ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ. ʎʝ ʟʘʚʜʘʥʥʷ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʝ ʫ 
ʩʚʽʪʣʽ ʜʠʥʘʤʽʯʥʦʩʪʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʜʘʧʪʘʮʽʾ 
ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʦ ʰʚʠʜʢʦʟʤʽʥʥʠʭ ʚʠʤʦʛ ʨʠʥʢʫ ʧʨʘʮʽ. ɸʥʘʣʽʟ ʎʉ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʘʢʪʠʢʠ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʠʛʫʚʘʪʠ ʟʤʽʩʪ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ. 
ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʧʨʦʻʢʪʽ ʧʨʠʜʽʣʝʥʦ ʩʪʚʦʨʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʚ ɯʉ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʟʦʢʨʝʤʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. 
ʎʝ ʟʘʚʜʘʥʥʷ ʥʘʙʫʚʘʻ ʢʨʠʪʠʯʥʦʾ ʚʘʞʣʠʚʦʩʪʽ ʫ ʩʚʽʪʣʽ ʥʦʚʠʭ ʟʘʛʨʦʟ ʢʽʙʝʨʙʝʟʧʝʢʠ (ʂɯɹ) ʽ 

ʧʦʩʠʣʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʛʘʣʫʟʽ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʥʘʜʽʡʥʠʭ 
ʤʝʭʘʥʽʟʤʽʚ ʟʘʭʠʩʪʫ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʚʽʨʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ɯʊ ʚ ʥʘʚʯʘʥʥʽ ʡ 
ʩʪʚʦʨʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʾʭ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʤʝʪʦʜʽʚ ʐɯ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʽ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, 

ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ, ʻ ʱʝ ʦʜʥʠʤ ʢʣʶʯʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 
ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʝ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʪʫʜʝʥʪʩʴʢʦʛʦ ʢʦʥʪʠʥʛʝʥʪʫ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʠʭ ʦʩʚʽʪʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʩʽʭ ʛʨʦʤʘʜʷʥ ʋʢʨʘʾʥʠ ʪʘ ʽʥʦʟʝʤʥʠʭ 
ʩʪʫʜʝʥʪʽʚ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʘʜʘʧʪʠʚʥʽ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ, ʟʜʘʪʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡ ʧʦʪʨʝʙʠ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. 
ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʪʦʪʠʧʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ (ʜʘʣʽ ɯʉ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʠʡ ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʘʥʘʣʽʟ 
ʜʘʥʠʭ ʧʨʦ ʆʇ, ʘ ʪʘʢʦʞ ʛʝʥʝʨʘʮʽʶ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʎʉ ʽ ʚʠʤʦʛ ʨʠʥʢʫ ʧʨʘʮʽ. ʉʪʚʦʨʝʥʥʷ ʚ ʧʝʨʩʧʝʢʪʠʚʽ ʪʘʢʦʾ ʧʦʚʥʦʮʽʥʥʦʾ ɯʉ 
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ʜʦʟʚʦʣʠʪʴ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ɺʆ ʽ 
ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʥʠʭ ʧʦʪʨʝʙ ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʇʨʦʻʢʪ ʚʨʘʭʦʚʫʻ ʧʨʠʥʮʠʧʠ ʪʘ ʩʪʘʥʜʘʨʪʠ ʻʚʨʦʧʝʡʩʴʢʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 
ʦʩʚʽʪʠ (ESG), ʘʜʘʧʪʫʶʯʠ ʾʭ ʜʦ ʫʤʦʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ɺʆ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʨʽʰʝʥʴ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ ʪʘ ʧʦʣʝʛʰʠʪʴ 
ʽʥʪʝʛʨʘʮʽʶ ɺʆ ʚ ʛʣʦʙʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ. ʋ ʧʨʦʻʢʪʽ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 
ʝʪʠʯʥʠʤ ʘʩʧʝʢʪʘʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʟʘʙʝʟʧʝʯʝʥʥʶ ʧʨʦʟʦʨʦʩʪʽ 
ʘʣʛʦʨʠʪʤʽʚ ʐɯ ʚ ʆʇ, ʱʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʦʚʽʨʠ ʜʦ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ. 
ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʻʢʪʫ ʜʦʟʚʦʣʷʪʴ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ɺʆ, ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʽʚ, ʷʢʽ 
ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ɺʆ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ ʡ ʧʨʠʩʢʦʨʝʥʥʶ ʩʦʮʽʘʣʴʥʦ-
ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʟʘʛʘʣʦʤ. 
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ʋɼʂ 004.492 
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. 
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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. 
 
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 ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ 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/ 
 

  

https://www.w3schools.com/
https://developer.mozilla.org/en-US/docs/Web
https://github.com/
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ʋɼʂ 004.75 
ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ɹɸʃɸʅʉʋɺɸʅʅʗ ʅɸɺɸʅʊɸɾɽʅʅʗ ɼʃʗ 

ʈʆɿʇʆɼɯʃɽʅʀʍ ʆɹʏʀʉʃɽʅʔ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʂʆʅʊɽʁʅɽʈʀɿɸʎɯɰ 

ʉʘʚʯʫʢ ʖ.ɯ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 
ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʚʽʜ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦ ʙʽʟʥʝʩ-ʜʦʜʘʪʢʽʚ. 
ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ Gartner [1], ʜʦ 2025 ʨʦʢʫ ʙʽʣʴʰʝ 85% ʦʨʛʘʥʽʟʘʮʽʡ ʙʫʜʫʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʧʨʠʥʮʠʧ "cloud-first" ʫ ʩʚʦʾʭ ɯʊ-ʩʪʨʘʪʝʛʽʷʭ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ 
ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɹʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ ʢʨʠʪʠʯʥʠʤ ʘʩʧʝʢʪʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 
ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ, 

ʟʦʢʨʝʤʘ ʪʝʭʥʦʣʦʛʽʾ Docker, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʥʫʯʢʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 
ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ. ʆʜʥʘʢ, ʝʬʝʢʪʠʚʥʝ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 
ʢʦʥʪʝʡʥʝʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʽʰʝʥʴ [2]. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʷʜ ʬʘʢʪʦʨʽʚ. ʂʣʶʯʦʚʠʤ ʻ ʚʠʙʽʨ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʙʘʣʘʥʩʫʚʘʥʥʷ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʩʧʝʮʠʬʽʢʫ ʢʦʥʪʝʡʥʝʨʠʟʦʚʘʥʠʭ 
ʜʦʜʘʪʢʽʚ ʪʘ ʜʠʥʘʤʽʢʫ ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʘʥʘʣʽʟ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 
ʦʨʢʝʩʪʨʘʮʽʾ ʢʦʥʪʝʡʥʝʨʽʚ, ʪʘʢʽ ʷʢ Kubernetes, ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʨʽʰʝʥʥʷʤʠ 
ʜʣʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʧʫʣʷʨʥʠʭ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʢʦʥʪʝʡʥʝʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʊʘʙʣʠʮʷ 1 
ʇʦʨʽʚʥʷʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ 

ʢʦʥʪʝʡʥʝʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ Nginx Ingress 
Controller 

Traefik HAProxy 

ɯʥʪʝʛʨʘʮʽʷ ʟ Kubernetes ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

ɸʚʪʦʤʘʪʠʯʥʝ ʚʠʷʚʣʝʥʥʷ 
ʩʝʨʚʽʩʽʚ 

ʊʘʢ ʊʘʢ ʆʙʤʝʞʝʥʝ 

ʇʽʜʪʨʠʤʢʘ SSL/TLS ʊʘʢ ʊʘʢ ʊʘʢ 

ɼʠʥʘʤʽʯʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʆʙʤʝʞʝʥʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

ʄʦʥʽʪʦʨʠʥʛ ɹʘʟʦʚʠʡ ʈʦʟʰʠʨʝʥʠʡ ʈʦʟʰʠʨʝʥʠʡ 

 
ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ: 
1. ɸʥʘʣʽʟ ʚʠʤʦʛ ʪʘ ʩʧʝʮʠʬʽʢʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʜʘʯ. 

2. ɺʠʙʽʨ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ ʪʘ ʦʨʢʝʩʪʨʘʮʽʾ. 
3. ʈʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
4. ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
5. ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʣʦʢ-ʩʭʝʤʫ, ʷʢʘ ʽʣʶʩʪʨʫʻ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ 
ʧʨʦʮʝʩʠ ʚ ʩʠʩʪʝʤʽ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ. 
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ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʦʥʪʝʡʥʝʨʠʟʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ 

 
ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʶʪʴ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʜʦʩʪʫʧʥʦʩʪʽ 

ʪʘ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʫ ʚʨʘʭʫʚʘʥʥʽ ʩʧʝʮʠʬʽʢʠ ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, 
ʷʢʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʥʪʝʡʥʝʨʠʟʦʚʘʥʠʭ ʜʦʜʘʪʢʘʭ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʥʦʚʠʤʠ ʝʢʟʝʤʧʣʷʨʘʤʠ ʩʝʨʚʽʩʽʚ. 

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ ʜʣʷ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ 
ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʥʘʚʘʥʪʘʞʝʥʥʽ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ. 

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʙʘʣʘʥʩʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ 

ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ 
ʩʠʩʪʝʤʘʤʠ. ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʧʨʦʝʢʪʫ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 
ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Gartner Forecasts Worldwide Public Cloud End-User Spending to Grow 18% in 2021. 
URL: https://www.gartner.com/en/newsroom/press-releases/2021-04-21-gartner-
forecasts-worldwide-public-cloud-end-user-spending-to-grow-23-percent-in-2021 
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 04.10.2024). 

2. Kubernetes Documentation: Ingress Controllers. URL: 
https://kubernetes.io/docs/concepts/services-networking/ingress-controllers/ (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ: 04.10.2024). 
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ʋɼʂ 004.45 
ɿɸʍʀʉʊ ʇɽʈʉʆʅɸʃʔʅʀʍ ʌɸʁʃɯɺ ɺɯɼ ʇʆʊɽʅʎɯʁʅʆ ɿɸɻʈʆɿʃʀɺʀʍ 

ʇʈʆɻʈɸʄ 

ɹʦʛʜʶʢ ʄ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ. 

 
ʇʦʪʨʝʙʘ ʚ ʟʘʭʠʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʟʨʦʩʪʘʻ ʱʦʜʥʷ, ʘʜʞʝ ʚʩʝ ʯʘʩʪʽʰʝ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʥʦʚʠʥʠ ʧʨʦ ʚʙʫʜʦʚʫʚʘʥʥʷ ʟʣʦʚʤʠʩʥʦʛʦ ʘʙʦ ʰʧʠʛʫʥʩʴʢʦʛʦ ʢʦʜʫ ʚ ʢʦʨʠʩʥʽ ʧʨʦʛʨʘʤʠ. ʗʢ, 
ʥʘʧʨʠʢʣʘʜ, ʧʽʜʤʽʥʘ ʩʢʦʤʧʽʣʴʦʚʘʥʦʛʦ ʘʨʭʽʚʘʪʦʨʘ `xz` ʦʜʥʠʤ ʟ ʡʦʛʦ ʩʫʧʨʦʚʦʜʞʫʚʘʯʽʚ ʮʴʦʛʦ 

ʨʦʢʫ, ʘʙʦ ʥʘʷʚʥʽʩʪʴ ʩʦʪʝʥʴ ñʰʪʫʯʥʠʭ ʽʥʪʝʣʝʢʪʽʚò ʫ ʚʠʛʣʷʜʽ Python ʩʢʨʠʧʪʽʚ ʩʫʤʥʽʚʥʦʛʦ 
ʧʦʭʦʜʞʝʥʥʷ, ʘʙʦ WannaCry, ʷʢʠʡ ʟʘʰʠʬʨʫʚʘʚ ʤʽʣʴʡʦʥʠ ʦʩʦʙʠʩʪʠʭ ʽ ʢʦʤʝʨʮʽʡʥʠʭ 
ʢʦʤʧôʶʪʝʨʽʚ ʫ 2017. 

ɿʘʟʚʠʯʘʡ ʙʝʟʧʝʢʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʯʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʦʙʤʝʞʫʻʪʴʩʷ 

ʫʩʪʘʥʦʚʢʦʶ ʘʥʪʠʚʽʨʫʩʽʚ. ʆʜʥʘʢ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴ ʣʠʰʝ ʥʘʧʝʨʝʜ ʚʽʜʦʤʽ ʟʘʛʨʦʟʠ ʽ ʥʝ ʟʥʘʶʪʴ 
ʢʦʥʪʝʢʩʪʫ: ʜʦʩʪʫʧ ʜʦ ʦʩʦʙʠʩʪʠʭ ʬʘʡʣʽʚ ʻ ʣʝʛʘʣʴʥʠʤ ʜʣʷ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ, ʘʣʝ ʥʝ ʜʣʷ 
ʢʘʣʴʢʫʣʷʪʦʨʘ. 

ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ: ʷʢ ʟʘʭʠʩʪʠʪʠ ʩʚʦʾ ʧʝʨʩʦʥʘʣʴʥʽ ʬʘʡʣʠ ʚʽʜ ʰʧʠʛʫʥʩʴʢʠʭ, 

ʟʣʦʚʤʠʩʥʠʭ ʪʘ ʥʘʚʽʪʴ ʥʝʥʘʚʤʠʩʥʦ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ? ɸʜʞʝ ʥʽʭʪʦ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥʠʡ ʚʽʜ 
ʧʦʤʠʣʦʢ ʢʦʜʫʚʘʥʥʷ, ʥʘʡʷʩʢʨʘʚʽʰʠʤ ʧʨʠʢʣʘʜʦʤ ʷʢʠʭ ʻ ʧʨʦʙʽʣ ʫ `sudo rm -rf / tmp/test`. 

ʅʘ ʨʽʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʜʝʣʴ ʘʚʪʦʨʠʟʘʮʽʾ ABAC 
(Attribute-based access control), ʜʝ, ʦʢʨʽʤ ʧʨʘʚ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʨʘʭʦʚʫʶʪʴʩʷ ʘʪʨʠʙʫʪʠ 

ʢʦʥʪʝʢʩʪʫ ʚʠʢʦʥʘʥʥʷ (ʥʘʧʨ., ʘʢʪʠʚʥʦʾ ʧʨʦʛʨʘʤʠ). ʅʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ ABAC 
ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ GNU/Linux ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʽʚ ʙʝʟʧʝʢʠ SELinux, AppArmor, Landlock. 
ʆʜʥʘʢ ʜʣʷ Windows ʥʽ ʚʙʫʜʦʚʘʥʦʛʦ, ʥʽ ʩʪʦʨʦʥʥʴʦʛʦ ʨʽʰʝʥʥʷ ʥʝʤʘʻ, ʥʘʡʙʣʠʞʯʠʤ 
ʨ̔ ʰʝʥʥʷʤ ʻ Mandatory Integrity Control [1], ̫ʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʣʠʰʝ 4-ʨʽʚʥʝʚʠʡ ʜʦʩʪʫʧ 

ʟʛʽʜʥʦ ʤʦʜʝʣʽ MAC. 
ɺ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ ʦʙʤʝʞʝʥʥʷ 

ʜʦʩʪʫʧʫ. ɺʩʽ ʦʮʽʥʢʠ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʜʦ ʜʽʘʧʘʟʦʥʫ 1-3, ʙʽʣʴʰʠʡ ʙʘʣ ʢʨʘʱʠʡ. ɼʣʷ ʦʮʽʥʦʢ 
ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

Å ɽʬʝʢʪʠʚʥʽʩʪʴ ʽʜʝʘʣʴʥʦ ʥʘʣʘʰʪʦʚʘʥʦʛʦ ʟʘʩʦʙʫ, ʟʘ ʫʤʦʚʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʨʘʟʣʠʚʦʩʪʝʡ 
ʩʘʤʦʛʦ ʟʘʩʦʙʫ. 

Å ʈʽʚʝʥʴ ʧʨʠʚʽʣʝʾʚ, ʧʦʪʨʽʙʥʠʡ ʩʘʤʦʤʫ ʟʘʩʦʙʫ, ʟʛʽʜʥʦ ʘʨʭʽʪʝʢʪʫʨʠ ʙʝʟʧʝʢʠ ʧʨʠʚʽʣʝʾʚ: 
Ǔ 1 ʙʘʣ: ʨʽʚʝʥʴ ʷʜʨʘ ʆʉ (ʜʨʘʡʚʝʨ ʘʙʦ ʤʦʜʫʣʴ ʷʜʨʘ) ʟʙʽʣʴʰʫʻ ʧʣʦʱʫ ʘʪʘʢʠ ʜʣʷ 

ʽʥʰʠʭ ʟʣʦʚʤʠʩʥʠʭ ʧʨʦʛʨʘʤ, ʧʣʶʩ ʜʦʜʘʻ ʨʠʟʠʢ BSOD (ʷʢ ʚʠʧʘʜʦʢ ʟ CrowdStrike ʫ 2024 
ʨʦʮʽ). 

Ǔ 2 ʙʘʣʠ: ʨʽʚʝʥʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ (ʩʝʨʚʽʩ ʆʉ ʘʙʦ SUID) ʟʙʽʣʴʰʫʻ ʧʣʦʱʫ ʘʪʘʢʠ, ʘʣʝ 
ʙʝʟ ʨʠʟʠʢʫ BSOD. 

Ǔ 3 ʙʘʣʠ: ʨʽʚʝʥʴ ʢʦʨʠʩʪʫʚʘʯʘ (ʤʘʻ ʥʝ ʙʽʣʴʰʝ ʧʨʘʚ, ʥʽʞ ʢʦʨʠʩʪʫʚʘʯ) ʥʝ ʟʙʽʣʴʰʫʻ 
ʧʣʦʱʫ ʘʪʘʢʠ. 

Å ʃʝʛʢʽʩʪʴ: ʟʚʦʨʦʪʥʘ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʩʪʝʤʫ (ʧʨʦʮʝʩʦʨ, ʧʘʤôʷʪʴ, ʜʠʩʢ). 
Å ɻʥʫʯʢʽʩʪʴ: ʥʘʩʢʽʣʴʢʠ ʜʝʪʘʣʽʟʦʚʘʥʦ ʤʦʞʥʘ ʢʦʥʬʽʛʫʨʫʚʘʪʠ ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʫ? 

ʅʘʧʨʠʢʣʘʜ, Android ʟʘʧʠʪʫʻ ʜʦʩʪʫʧ ʧʨʠ ʩʧʨʦʙʽ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʧʘʤôʷʪʽ, ʘʣʝ 
ʥʝ ʨʦʟʜʽʣʷʻ ʜʦʩʪʫʧ ʟʘ ʜʠʨʝʢʪʦʨʽʷʤʠ ʯʠ ʩʧʦʩʦʙʦʤ (ʯʠʪʘʥʥʷ, ʟʘʧʠʩ). 

Å ɿʨʫʯʥʽʩʪʴ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ: ʷʢʱʦ ʟʘʩʽʙ ʧʦʪʨʝʙʫʻ ʜʦʚʛʦʛʦ ʥʘʚʯʘʥʥʷ, ʯʠ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʥʠʤ ʢʦʨʠʩʪʫʚʘʪʠʤʫʪʴʩʷ ʣʠʰʝ ʟʘ ʜʫʞʝ ʚʝʣʠʢʦʾ ʧʦʪʨʝʙʠ, 

ʘʙʦ ʧʨʠʤʫʩʦʚʦ. 
Å ɺʟʘʻʤʦʜʽʷ ʟ ʟʦʚʥʽʰʥʽʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʝʦʢʘʨʪʠ, 

ʧʝʨʠʬʝʨʽʡʥʽ ʧʨʠʩʪʨʦʾ I2C, PCI Express ʪʘ USB. 
ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.1. 
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ʊʘʙʣʠʮʷ 1.  
ʇʦʨʽʚʥʷʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʬʘʡʣʽʚ 

ɿʘʩ̔ʙ ɽʬʝʢʪʠʚ-
ʥʽʩʪʴ 

ʇʨʠʚʽʣʝʾ ʃʝʛʢʽʩʪʴ ɻʥʫʯʢʽʩʪʴ ɿʨʫʯʥʽʩʪʴ 
ʢʦʥʬʽʛʫʨʘʮʽʾ 

ɿʦʚʥʽʰʥʽ 
ʧʨʠʩʪʨʦʾ 

ɸʥʪʠʚʽʨʫʩ [2] 2 1 1 1 3 3 

ɺʽʨʪʫʘʣʴʥʽ 
ʤʘʰʠʥʠ 

3 3 2..3 2 2 1 

ʂʦʥʪʝʡʥʝʨʠ 1 2..3 3 3 1 3 

ʇʽʩʦʯʥʠʮʽ 
firejail, 
bubblewrap 

3 2 3 3 1 3 

SELinux, 
AppArmor 

3 1 3 3 1 3 

ʇʽʩʦʯʥʠʮʽ 
Android/iOS/

macOS 

3 1 3 2 3 3 

Windows MIC 
[1] 

2 1 3 1 2 3 

ɺʽʜʩʫʪʥʽʡ - 3 3 - - 3 

ɺʽʨʪʫʘʣʴʥʽ ʤʘʰʠʥʠ ʥʝ ʻ ʤʘʩʰʪʘʙʦʚʘʥʠʤ ʨʽʰʝʥʥʷʤ, ʘʜʞʝ ʤʘʶʪʴ ʧʦʜʚʽʡʥʫ 

ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʬʽʛʫʨʫʚʘʥʥʷ: ʾʭ ʧʦʪʨʽʙʥʦ ʧʦ ʦʜʥʽʡ ʥʘ ʢʦʞʥʫ ʧʨʦʛʨʘʤʫ ʽ ʫʩʽ ʪʨʝʙʘ 
ʦʥʦʚʣʶʚʘʪʠ ʯʘʩ ʚʽʜ ʯʘʩʫ. 

ʂʦʥʪʝʡʥʝʨʠ (docker, podman) ʥʝ ʻ ʟʘʩʦʙʘʤʠ ʙʝʟʧʝʢʠ [3], ʽ ʘʚʪʦʨʠ ʧʨʦ ʮʝ ʧʨʷʤʦ 
ʛʦʚʦʨʷʪʴ, ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʢʦʥʪʝʡʥʝʨʽʚ ʻ ʥʝ ʙʝʟʧʝʢʘ, ʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʤʦʛʘ ʰʠʨʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʆʉ. ɺʩʝ ʞ, ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ 
ʢʦʤʧʦʥʝʥʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ ʧʽʩʦʯʥʠʮʽ [4]. 

ʇʽʩʦʯʥʠʮʽ firejail ʽ bubblewrap ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʧʨʠʚʽʣʝʷʤʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʯʝʨʝʟ 
ʥʘʷʚʥʽʩʪʴ ʘʪʨʠʙʫʪʫ SUID. 

SELinux ʪʘ AppArmor ʻ ʧʦʪʫʞʥʠʤʠ ʛʥʫʯʢʠʤʠ ʟʘʩʦʙʘʤʠ, ʚʙʫʜʦʚʘʥʠʤʠ ʚ ʷʜʨʦ Linux, 
ʘʣʝ ʚʦʥʠ ʩʢʣʘʜʥʽ ʚ ʥʘʣʘʰʪʫʚʘʥʥʽ, ʽ ʥʝʢʦʨʝʢʪʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʤʦʞʥʘ ʟʘʙʣʦʢʫʚʘʪʠ 
ʩʠʩʪʝʤʫ. 

ɺʠʩʥʦʚʦʢ: ʟʘʩʦʙʠ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʧʨʦʛʨʘʤ ʜʦ ʩʠʩʪʝʤʥʦʛʦ API ʽʩʥʫʶʪʴ ʚ 

Android/iOS/macOS (ʭʦʯ ʽ ʥʝ ʛʥʫʯʢʽ) ʪʘ Linux (ʭʦʯ ʽ ʪʷʞʢʽ ʚ ʥʘʣʘʰʪʫʚʘʥʥʽ), ʘʣʝ ʚʽʜʩʫʪʥʽ 
ʜʣʷ Windows. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʻʜʠʥʦʶ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʻ ʟʘʧʫʩʢʘʪʠ ʧʦʪʝʥʮʽʡʥʦ 
ʥʝʙʝʟʧʝʯʥʽ ʬʘʡʣʠ ʽ ʩʢʨʠʧʪʠ ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥʘʭ (ʚ ʪ.ʯ. ʦʤʘʥʣʠʚʦ ʥʘʟʚʘʥʽʡ Windows 
Sandbox). 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Mandatory Integrity Control. Microsoft Learn: ʚʝʙ-ʩʘʡʪ. URL: 
https://learn.microsoft.com/en-us/windows/win32/secauthz/mandatory-integrity-
control (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 14.10.2024) 

2. D. Javaheri, M. Hosseinzadeh, A. M. Rahmani. Detection and Elimination of Spyware 
and Ransomware by Intercepting Kernel-Level System Routines. IEEE Access, 2018. 
Vol. 6. Pp. 78321-78332.  

3. Security. Docker Docs: ʚʝʙ-ʩʘʡʪ. URL: https://docs.docker.com/engine/security/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ: 14.10.2024) 
4. J. Zhang, J. Zheng, Z. Zhang, T. Chen, K. Qiu, Q. Zhang, Y. Li. Hybrid isolation model 

for device application sandboxing deployment in Zero Trust architecture. International 
Conference on Applied Cryptography and Network Security. Rome, Italy, 2022. Pp. 
104-123. 
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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. 

 
ʅʠʥʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʛʝʥʝʨʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʮʠʬʨʦʚʦʾ ʩʣʽʜʽʚ ï ʟʘʧʠʩʽʚ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʾʭʥʴʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʧʦʩʦʙʽʚ 
ʚʟʘʻʤʦʜʽʾ ʟ ʩʠʩʪʝʤʦʶ. ʎʠʬʨʦʚʘ ʩʣʽʜʠ ʜʘʶʪʴ ʟʤʦʛʫ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʩʧʦʩʦʙʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ: ʚʽʜ ʯʘʩʫ ʚʭʦʜʫ ʽ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʜʦ ʚʠʢʦʥʘʥʠʭ 
ʜʽʡ ʽ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʆʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ï ʣʦʛ-ʬʘʡʣʠ, ʱʦ ʨʝʻʩʪʨʫʶʪʴ 
ʢʦʞʥʫ ʧʦʜʽʶ ʚ ʩʠʩʪʝʤʽ. ɸʥʘʣʽʟ ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʽʟ ʬʘʡʣʽʚ ʞʫʨʥʘʣʽʚ ʜʦʧʦʤʘʛʘʻ 
ʨʦʟʧʽʟʥʘʚʘʪʠ ʧʽʜʦʟʨʽʣʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʜʘʻ ʟʤʦʛʫ ʚʠʷʚʣʷʪʠ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ ʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʧʦʚʝʜʽʥʮʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʚʦʻʯʘʩʥʦ [1].  
ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʮʠʬʨʦʚʽ ʩʣʽʜʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ 
ʤʦʜʝʣʝʡ ʘʚʪʦʨʝʛʨʝʩʽʾ ARMA, ARIMA ʪʘ SARIMA [2]. ɼʣʷ ʚʠʚʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʞʫʨʥʘʣʽʚ ʧʣʘʪʬʦʨʤʠ Moodle ʟʘ 2021 ʨʽʢ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʯʘʩ 
ʜʽʡ, ʢʦʥʪʝʢʩʪ ʜʽʡ, ʦʧʠʩ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ, ID ʧʦʭʦʜʞʝʥʥʷ ʪʘ IP-ʘʜʨʝʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ʆʪʨʠʤʘʥʽ ʤʦʜʝʣʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʭʦʨʦʰʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʝʨʝʜʙʘʯʝʥʥʽ ʟʘʛʘʣʴʥʠʭ 
ʪʝʥʜʝʥʮʽʡ ʽ ʩʝʟʦʥʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ (ʨʠʩ. 1), ʧʨʦʪʝ ʚʠʷʚʠʣʠʩʷ ʥʝʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ 

ʚʠʷʚʣʝʥʥʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʽʟʢʠʭ ʟʤʽʥ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʨʦʟʨʠʚʫ ʤʽʞ 
ʦʯʽʢʫʚʘʥʠʤʠ ʪʘ ʬʘʢʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʪʦʯʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ. 

 

 
ʈʠʩ. 2. ɸʥʘʣʽʟ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʘʚʪʦʨʝʛʨʝʩʠʚʥʠʭ ʤʦʜʝʣʝʡ 
 
ɻʦʣʦʚʥʘ ʫʚʘʛʘ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʮʠʬʨʦʚʠʭ ʩʣʽʜʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʰʪʫʯʥʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟ ʜʦʚʛʦʶ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʶ 

ʧʘʤôʷʪʪʶ LSTM. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʤʦʜʝʣʝʡ, ʤʝʨʝʞʘ LSTM ʟʜʘʪʥʘ ʝʬʝʢʪʠʚʥʦ 
ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʥʝʣʽʥʽʡʥʽ ʪʨʝʥʜʠ ʪʘ ʨʽʟʢʽ ʘʥʦʤʘʣʽʾ ʟʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʥʝʡʨʦʥʘ ʟ 
ʢʦʤʽʨʢʘʤʠ ʧʘʤ'ʷʪʽ ʪʘ ʚʦʨʦʪʘʤʠ (ʚʭʽʜʥʠʤʠ, ʟʘʙʫʪʪʷ ʽ ʚʠʭʽʜʥʠʤʠ) (ʨʠʩ 2) [3].  
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ʈʠʩ. 3. ɸʨʭʽʪʝʢʪʫʨʘ ʤʝʨʝʞʽ LSTM ʽʟ ʜʝʪʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʦʜʥʦʛʦ ʥʝʡʨʦʥʘ 
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ɼʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ LSTM ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʝ ʧʦʣʽʧʰʝʥʥʷ: 
ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʤʠʣʢʘ (RMSE) ʥʘ ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʥʘʙʦʨʽ ʩʪʘʥʦʚʠʣʘ 39,24 ʟʘʤʽʩʪʴ 
138,28 ʫ SARIMA. ʈʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʜʘʥʠʭ ʚʽʜ ʪʨʘʚʥʷ 2022 ʨʦʢʫ ʜʦ ʪʨʘʚʥʷ 2024 ʨʦʢʫ 
ʜʘʣʦ ʟʤʦʛʫ ʤʦʜʝʣʽ LSTM ʱʝ ʙʽʣʴʰʝ ʧʦʣʽʧʰʠʪʠ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ 

RMSE ʽ ʪʦʯʥʽʰʦʤʫ ʚʠʟʥʘʯʝʥʥʶ ʩʧʣʝʩʢʽʚ ʽ ʩʧʘʜʽʚ ʘʢʪʠʚʥʦʩʪʽ (ʨʠʩ. 3). ʇʨʠ ʚʠʷʚʣʝʥʥʽ 
ʘʥʦʤʘʣʽʡ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʘʜʘʧʪʠʚʥʠʡ ʧʦʨʽʛ ʜʣʷ ʪʦʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ. 
ʄʦʜʝʣʴ ʫʩʧʽʰʥʦ ʚʠʟʥʘʯʠʣʘ ʘʥʦʤʘʣʽʾ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ (ʨʠʩ. 4), ʧʨʦʪʝ ʟʽʰʪʦʚʭʥʫʣʘʩʴ ʟ 
ʧʝʚʥʠʤʠ ʪʨʫʜʥʦʱʘʤʠ ʧʽʜ ʯʘʩ ʚʠʷʚʣʝʥʥʷ ʨʽʟʢʠʭ ʟʤʽʥ ʯʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʜʘʥʠʭ ʽ 

ʢʦʨʦʪʢʽ ʽʥʪʝʨʚʘʣʠ ʩʧʣʝʩʢʽʚ ʘʢʪʠʚʥʦʩʪʽ. 
 

 
ʈʠʩ. 4. ɸʥʘʣʽʟ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʦʛʦ ʨʷʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ LSTM 

 

 
ʈʠʩ. 5. ɺʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ LSTM 

 
ʈʦʟʨʦʙʣʝʥʘ ʤʝʨʝʞʘ ʧʦʢʘʟʘʣʘ ʟʥʘʯʥʦ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ 

ʤʦʜʝʣʷʤʠ. ʎʷ ʤʦʜʝʣʴ ʜʦʙʨʝ ʧʨʠʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʜʘʥʠʭ ʽ ʤʦʞʝ ʜʦʚʦʣʽ ʪʦʯʥʦ ʚʠʷʚʣʷʪʠ 
ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ, ʦʜʥʘʢ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ, ʱʦ 
ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʤʝʪʦʜʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ 
ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʟʘʭʠʱʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. What Are Log Files? A Guide to Understanding Log Files. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.xcitium.com/log-files/ (ʜʘʪʘ  ʟʚʝʨʥʝʥʥʷ: 25.10.2024). 

2. Time Series Analysis ï ARMA, ARIMA, SARIMA . ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://www.visual-design.net/post/time-series-analysis-arma-arima-sarima (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ: 25.10.2024). 

3. Recurrent Neural Networks and LSTM Forecasting. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://medium.com/@hession520/recurrent-neural-networks-and-lstm-2b15ce45d4bf  
(ʜʘʪʘ  ʟʚʝʨʥʝʥʥʷ: 25.10.2024). 
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ʋɼʂ 004.4:004.492 
ʈʆɿʈʆɹʂɸ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʄʇ'ʖʊɽʈʅʀʍ ʉʀʉʊɽʄ ɼʃʗ 

ɹɽɿʇɽʏʅʆɻʆ ʇɽʅʊɽʉʊʋ ɿɸ ɼʆʇʆʄʆɻʆʖ RASPBERRY PI 

ʇʘʥʘʩʝʥʢʦ ʉ.ɸ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 
ɸʥʦʪʘʮʽʷ: ʋ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʧʝʥʪʝʩʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ Raspberry Pi, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʾ ʩʢʘʥʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ OpenVAS 
ʽ Nmap, ʘ ʪʘʢʦʞ ʟʘʭʠʱʝʥʦʛʦ ʢʝʨʫʚʘʥʥʷ VPN-ʢʣʽʻʥʪʘʤʠ ʪʘ ʚʽʜʜʘʣʝʥʠʤ ʚʠʢʦʥʘʥʥʷʤ 

ʢʦʤʘʥʜ. ʂʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ Telegram-ʙʦʪʘ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʢʦʨʠʩʪʫʚʘʯʫ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʩʠʩʪʝʤʦʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 
ʩʢʘʥʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Raspberry Pi, OpenVAS, Nmap, Telegram Bot, ʙʝʟʧʝʢʘ, ʧʝʥʪʝʩʪ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʫ ʥʘ ʦʩʥʦʚʽ Raspberry Pi, ʷʢʘ 
ʽʥʪʝʛʨʫʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʟ ʙʝʟʧʝʯʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʤʝʨʝʞʽ 
ʯʝʨʝʟ VPN. ɻʦʣʦʚʥʘ ʤʝʪʘ ï ʥʘʜʘʪʠ ʟʨʫʯʥʠʡ ʽ ʟʘʭʠʱʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʧʝʥʪʝʩʪʫ ʟ ʢʝʨʫʚʘʥʥʷʤ ʯʝʨʝʟ Telegram-ʙʦʪ. 

ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ: 
1. ɸʚʪʦʨʠʟʘʮʽʷ ʪʘ ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʠ 
ʇʽʩʣʷ ʢʦʤʘʥʜʠ /start ʙʦʪ ʧʝʨʝʚʽʨʷʻ ID ʢʦʨʠʩʪʫʚʘʯʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʩʪʫʧ ʣʠʰʝ ʜʣʷ 
ʘʚʪʦʨʠʟʦʚʘʥʠʭ ʦʩʽʙ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʛʦʣʦʚʥʝ ʤʝʥʶ 

ʟ ʬʫʥʢʮʽʷʤʠ ʜʦʜʘʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ VPN-ʢʣʽʻʥʪʽʚ, ʟʘʧʫʩʢʫ ʩʢʘʥʫʚʘʥʴ OpenVAS ʪʘ 
Nmap, ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʚʽʜʜʘʣʝʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ. 
2. ʂʝʨʫʚʘʥʥʷ VPN-ʢʣʽʻʥʪʘʤʠ 
ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ OpenVPN ̔  EasyRSA ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ VPN. 

o ɼʦʜʘʚʘʥʥʷ ʢʣʽʻʥʪʘ: ɹʦʪ ʛʝʥʝʨʫʻ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʡ ʬʘʡʣ .ovpn, ʥʘʜʘʶʯʠ 
ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʜʦʩʪʫʧ ʜʦ VPN. 

o ɺʠʜʘʣʝʥʥʷ ʢʣʽʻʥʪʘ: ɹʦʪ ʚʽʜʢʣʠʢʘʻ ʩʝʨʪʠʬʽʢʘʪ ʽ ʦʯʠʱʫʻ ʜʦʩʪʫʧ, ʦʥʦʚʣʶʶʯʠ 
ʩʧʠʩʦʢ ʚʽʜʢʣʠʢʘʥʠʭ ʩʝʨʪʠʬʽʢʘʪʽʚ ʜʣʷ OpenVPN. 

3. ʉʢʘʥʫʚʘʥʥʷ OpenVAS ʽ Nmap 
o OpenVAS: ɺʠʢʦʥʫʻ ʛʣʠʙʦʢʝ ʩʢʘʥʫʚʘʥʥʷ ʥʘ ʚʨʘʟʣʠʚʦʩʪʽ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʚʠʙʨʘʪʠ ʰʚʠʜʢʝ ʯʠ ʧʦʚʥʝ ʩʢʘʥʫʚʘʥʥʷ, ʘ ʙʦʪ ʥʘʜʘʻ ʟʚʽʪ ʫ ʬʦʨʤʘʪʘʭ XML ʽ TXT. 
o Nmap: ɺʠʢʦʥʫʻ ʰʚʠʜʢʝ ʘʙʦ ʧʦʚʥʝ ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʢʨʠʪʠʭ 

ʧʦʨʪʽʚ ʽ ʩʣʫʞʙ. ʈʝʟʫʣʴʪʘʪʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʢʘʪʘʣʦʟʽ scan_results ʥʘ Raspberry Pi. 
4. ʇʝʨʝʛʣʷʜ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʚʽʪʽʚ 
ɹʦʪ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʟʙʝʨʝʞʝʥʠʭ ʟʚʽʪʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ Raspberry Pi ʚ ʢʘʪʘʣʦʛʘʭ 
openvas ʪʘ nmap. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʜʦʩʪʫʧʥʽ ʬʘʡʣʠ ʡ ʟʘʚʘʥʪʘʞʠʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʟʚʽʪ. 
5. ɺʽʜʜʘʣʝʥʝ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ 
ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʽʜʧʨʘʚʣʷʪʠ ʢʦʤʘʥʜʠ ʥʘ ʩʝʨʚʝʨ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʘʙʦ 
ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʤʘʥʜ ʽ ʧʦʤʠʣʢʠ ʥʘʜʩʠʣʘʶʪʴʩʷ ʥʘʟʘʜ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʪʘ ʧʨʦʚʦʜʠʪʠ 
ʜʦʜʘʪʢʦʚʽ ʜʽʾ. 
ʂʦʜ ʧʨʦʝʢʪʫ: 

¶ ʆʩʥʦʚʥʠʡ ʩʢʨʠʧʪ: vpn_bot.py (https://github.com/Aruiem234/Mater-

Work/blob/main/vpn_bot.py) 

¶ ɼʦʜʘʪʢʦʚʠʡ ʩʢʨʠʧʪ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʘʤʠ VPN: add_user.sh 
(https://github.com/Aruiem234/Mater-Work/blob/main/add_user.sh) 

ʈʝʟʫʣʴʪʘʪʠ: 

https://github.com/Aruiem234/Mater-Work/blob/main/vpn_bot.py
https://github.com/Aruiem234/Mater-Work/blob/main/vpn_bot.py
https://github.com/Aruiem234/Mater-Work/blob/main/add_user.sh
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ʈʠʩ.1 ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ OpenVAS 

 

 
ʈʠʩ.2 ʇʝʨʝʛʣʷʜ ʪʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʘʡʣʽʚ ʩʢʘʥʫʚʘʥʥʷ 
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ʈʠʩ.3 ʇʝʨʝʛʣʷʜ ʘʢʪʠʚʥʠʭ OpenVPN ʢʣʽʻʥʪʽʚ 

 

 
ʈʠʩ.4 ɼʦʜʘʚʘʥʥʷ OpenVPN ʢʣʽʻʥʪʘ 

 
ɺʠʩʥʦʚʢʠ: ʆʪʞʝ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʠʣʘ ʝʬʝʢʪʠʚʥʝ ʪʘ ʙʝʟʧʝʯʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʧʝʥʪʝʩʪʫ, ʥʘʜʘʶʯʠ ʥʝʦʙʭʽʜʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ 
ʪʝʩʪʫʚʘʥʥʷ, ʩʢʘʥʫʚʘʥʥʷ ʥʘ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʻʥʪʘʤʠ VPN. Telegram-

ʽʥʪʝʨʬʝʡʩ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ Raspberry Pi, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʥʫʯʢʝ, ʟʘʭʠʱʝʥʝ ʡ 
ʝʬʝʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ. 
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Greenbone Vulnerability Management (GVM) API. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://docs.greenbone.net/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 28.10.2024). 

2. Telegram Bot API Documentation. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://core.telegram.org/bots/api 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 28.10.2024). 
3. Nmap Network Scanning. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://nmap.org/book/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

28.10.2024). 
4. Kali Linux and Raspberry Pi. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.kali.org/docs/arm/raspberry-pi/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 28.10.2024). 
5. OpenVPN-install by angristan. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://github.com/angristan/openvpn-

install (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 28.10.2024). 
  

https://docs.greenbone.net/
https://core.telegram.org/bots/api
https://nmap.org/book/
https://www.kali.org/docs/arm/raspberry-pi/
https://github.com/angristan/openvpn-install
https://github.com/angristan/openvpn-install
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ʋɼʂ 004.056  
ʆʎɯʅʂɸ ʈʀɿʀʂɯɺ ʂɯɹɽʈɹɽɿʇɽʂʀ ʇʈʀ ɺɯɼʉʋʊʅʆʉʊɯ ʌɯʅɸʅʉʆɺʀʍ 

ɼɸʅʀʍ ʇʈʆ ɺʊʈɸʊʀ 

ɹʘʡʜʫʨ ʆ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 
ɿ ʧʦʯʘʪʢʦʤ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʥʘ ʪʝʨʠʪʦʨʽʶ 

ʋʢʨʘʾʥʠ ʧʦʯʘʣʠʩʷ ʪʘʢʦʞ ʽ ʧʦʩʪʽʡʥʽ ʙʘʛʘʪʦʚʝʢʪʦʨʥʽ ʢʽʙʝʨʘʪʘʢʠ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-
ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʪʘʢʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʚʥʠʢʦʤ ʢʽʙʝʨʟʙʨʦʾ ʢʣʘʩʠʯʥʘ ʧʘʩʠʚʥʘ ʩʪʨʘʪʝʛʽʷ ʢʽʙʝʨʦʙʦʨʦʥʠ, ʢʦʣʠ 
ʨʝʘʢʮʽʷ ʥʘ ʢʽʙʝʨʽʥʮʠʜʝʥʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʞʝ ʧʽʩʣʷ ʾʭ ʬʽʢʩʘʮʽʾ,  ʚʠʷʚʠʣʘʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ 
ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʪʠʜʽʾ, ʱʦ ʟʤʫʰʫʻ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʦʘʢʪʠʚʥʦʾ ʩʪʨʘʪʝʛʽʾ 
ʢʽʙʝʨʦʙʦʨʦʥʠ ʜʽʶʯʠ ʥʘ ʫʧʝʨʝʜʞʝʥʥʷ. ʂʣʶʯʦʚʫ ʨʦʣʴ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʦʘʢʪʠʚʥʦʾ 

ʩʪʨʘʪʝʛʽʾ ʛʨʘʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤ, ʷʢʽ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʙʫʜʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 
ʢʽʙʝʨʟʘʛʨʦʟʠ, ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʪʘ 
ʚʠʷʚʣʷʶʯʠ ʚʨʘʟʣʠʚʦʩʪʽ [1]. ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʢʨʦʢʽʚ ʧʨʠ ʨʦʟʙʫʜʦʚʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʙʝʟʧʝʢʦʶ (ʨʦʟʙʫʜʦʚʘ ʷʢʦʾ ʧʝʨʝʜʙʘʯʝʥʘ ʯʠʥʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ) ʻ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʾʭ ʦʮʽʥʢʘ [2]. ʇʨʠ ʮʴʦʤʫ  ʧʨʦʘʢʪʠʚʥʘ ʩʪʨʘʪʝʛʽʷ 
ʢʽʙʝʨʦʙʦʨʦʥʠ ʧʝʨʝʜʙʘʯʘʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ʉʘʤʝ ʩʚʦʻʯʘʩʥʘ ʪʘ ʘʜʝʢʚʘʪʥʘ 
ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ (ʢʽʙʝʨʟʘʛʨʦʟ) ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ ʽ  ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ 
ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʪʠʜʽʾ ʚʦʨʦʛʫ ʫ ʢʽʙʝʨʧʨʦʩʪʦʨʽ  ʫ ʪʘʢʦʤʫ ʘʛʨʝʩʠʚʥʦʤʫ ʪʘ 

ʰʚʠʜʢʦʟʤʽʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʽʡʩʴʢʦʚʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʝʜʝʥʥʷ ʚʽʡʥʠ. ʅʝʜʦʦʮʽʥʢʘ ʟʘʛʨʦʟ, ʥʘʧʨʠʢʣʘʜ ʪʘʢʠʭ ʷʢ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʨʘʪʩʴʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʝʩʚʦʻʯʘʩʥʝ ʦʥʦʚʣʝʥʥʷ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʥʝʩʚʦʻʯʘʩʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʥʦʚʽ ʢʨʠʪʠʯʥʽ ʚʨʘʟʣʠʚʦʩʪʽ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʦʢʫ ʯʫʪʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ/ʘʙʦ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ.  

ɼʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʽ 
ʟʘ ʫʤʦʚʠ ʽʥʪʝʛʨʘʮʽʾ ʢʽʙʝʨʘʪʘʢ ʚ ʟʘʛʘʣʴʥʫ ʚʽʡʩʴʢʦʚʫ ʩʪʨʘʪʝʛʽʶ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʧʦʪʝʥʮʽʡʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʢʽʙʝʨʘʪʘʢʠ 
ʚʦʨʦʛʘ, ʱʦ ʜʦʩʷʛʥʝ ʯʘʩʪʢʦʚʦʛʦ ʘʙʦ ʧʦʚʥʦʛʦ ʫʩʧʽʭʫ. ʊʘʢ ʪʠʤʯʘʩʦʚʝ ʚʠʚʝʜʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʙʦʪʫ ʩʠʣ ʦʙʦʨʦʥʠ ʢʨʘʾʥʠ, ʚ ʢʦʤʙʽʥʘʮʽʾ ʽʟ 
ʘʪʘʢʦʶ ʪʨʘʜʠʮʽʡʥʦʶ ʟʙʨʦʻʶ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʨʫʡʥʫʚʘʥʴ ʦʙôʻʢʪʽʚ ʢʨʠʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʤʘʩʦʚʦʾ ʟʘʛʠʙʝʣʽ ʣʶʜʝʡ, ʪʦʤʫ ʧʨʦʨʘʭʫʚʘʪʠ ʩʫʤʘʨʥʠʡ ʦʙôʻʤ ʬʽʥʘʥʩʦʚʠʭ 
ʚʪʨʘʪ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʻ ʥʝʤʦʞʣʠʚʠʤ. ʉʫʯʘʩʥʽ ʦʛʣʷʜʠ ʤʝʪʦʜʦʣʦʛʽʡ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ 
ʢʽʙʝʨʙʝʟʧʝʢʠ [3], [4] ʩʚʽʜʯʘʪʴ, ʱʦ ʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ 
ʩʧʠʨʘʶʪʴʩʷ ʚ ʥʘ ʧʦʪʨʝʙʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ ʚʽʜ ʫʩʧʽʰʥʦʾ ʢʽʙʝʨʘʪʘʢʠ ʽ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʫʤʦʚʘʭ ʜʣʷ  ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ 
ʩʠʩʪʝʤʠ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʦʤʫ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʘʜʘʧʪʘʮʽʾ ʽʩʥʫʶʯʦʾ 
ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʦʟʙʫʜʦʚʠ ʟʘʭʠʩʪʫ ʚ  
ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʻ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ ʚ ʥʘʰ ʯʘʩ. 
 ʊʘʢ ʚ ʩʚʽʪʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʚʜʘʣʦʩʷ ʟʥʘʡʪʠ ʦʛʣʷʜ ʽ ʧʦʨʽʚʥʷʥʥʷ ʙʽʣʴʰ ʥʽʞ 35 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʟ 40 ʧʝʨʚʠʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʟʘ ʦʩʪʘʥʥʻ 
ʜʝʩʷʪʠʣʽʪʪʷ [3], [4], [5]. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʦʢʨʝʤʽ ʛʨʫʧʠ, ʷʢʽ 

ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʤʦʜʝʣʝʡ ʚʽʜʧʦʚʽʜʥʦ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, 
ʱʦ ʽʥʩʪʨʫʤʝʥʪʠ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʝʨʝʚʘʞʥʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʪʨʠʤʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʜʫʤʢʠ, 
ʱʦ ʩʪʘʚʠʪʴ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʢʠ ʚ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ 
ʝʢʩʧʝʨʪʘ-ʣʶʜʠʥʠ ʽ ʻ ʥʝʧʨʠʡʥʷʪʥʠʤ, ʢʦʣʠ ʟʘ ʤʝʪʫ ʩʪʘʚʠʪʴʩʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʰʚʠʜʢʦʾ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʫ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʦʧʝʨʝʜʥʴʦ ʩʬʦʨʤʦʚʘʥʝ ʟʘʚʜʘʥʥʷ ʟʤʫʰʫʻ 
ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʩʘʤʝ ʥʘ ʤʝʪʦʜʠʢʘʭ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʽ ʦʧʝʨʫʶʪʴ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʯʠʩʣʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʯʘʩ ʨʝʘʢʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʥʘ ʟʤʽʥʫ 
ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʟʤʝʥʰʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʦʮʽʥʢʠ ʚʽʜ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʝʢʩʧʝʨʪʽʚ 
ð ʣʶʜʝʡ.  

ʋ ʧʽʜʩʫʤʢʫ  ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ  ʤʝʪʦʜʦʣʦʛʽʡ ʥʝ ʚʠʷʚʠʚ 
ʛʦʪʦʚʦʛʦ ʨʽʰʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʩʬʦʨʤʫʣʴʦʚʘʥʠʤ ʚʠʱʝ ʚʠʤʦʛʘʤ. ʊʘʢ, ʜʽʡʩʥʦ, ʩʧʝʮʠʬʽʢʘ 
ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʠʞʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʥʘʡʪʠ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʛʦʪʦʚʫ ʤʝʪʦʜʦʣʦʛʽʶ 
ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʦʨʽʻʥʪʦʚʘʥʫ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʽʡʩʴʢʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ɸ ʷʢʱʦ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʫʥʽʢʘʣʴʥʠʡ ʤʘʩʰʪʘʙ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʘʛʨʝʩʦʨʦʤ ʢʽʙʝʨʟʙʨʦʾ ʟ ʤʦʤʝʥʪʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʚʪʦʨʛʥʝʥʥʷ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʚ 
ʋʢʨʘʾʥʫ, ʪʦ ʻ ʤʘʣʦʚʽʨʦʛʽʜʥʠʤ ʱʦ ʥʝʦʙʭʽʜʥʘ ʤʝʪʦʜʦʣʦʛʽʷ ʚʟʘʛʘʣʽ ʽʩʥʫʻ. ʊʦʤʫ ʜʦʮʽʣʴʥʦʶ ʻ 
ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʾ, ʱʦ ʙʫʜʝ ʦʨʽʻʥʪʦʚʘʥʦʾ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʥʘ ʘʢʪʫʘʣʴʥʫ ʚ ʋʢʨʘʾʥʠ ʛʨʫʧʫ 

ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ISO/IEC 27000, ʘ ʟ ʜʨʫʛʦʛʦ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʾ ʤʝʪʠ ʫ ʚʠʛʣʷʜʽ 
ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʨʠʟʠʢʘʤʠ, ʱʦ ʘʜʘʧʪʦʚʘʥʘ ʜʣʷ ʧʦʪʨʝʙ 
ʦʨʛʘʥʽʟʘʮʽʾ ʢʽʙʝʨʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
ɺ ʦʩʥʦʚʫ ʮʽʻʾ ʤʝʪʦʜʦʣʦʛʽʾ  ʩʣʽʜ ʧʦʢʣʘʩʪʠ ʚʠʟʥʘʥʽ ʩʫʯʘʩʥʽ ʢʽʣʴʢʽʩʥʽ ʤʝʪʦʜʦʣʦʛʽʾ, ʱʦ ʤʘʶʪʴ 

ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʩʧʝʮʠʬʽʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʎʷ ʩʧʝʮʠʬʽʢʘ ʧʦʨʦʜʞʫʻ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: 
1. ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʤʘʻ ʙʫʪʠ ʢʽʣʴʢʽʩʥʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʨʘʭʫʥʦʢ ʦʮʽʥʦʢ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʨʠ ʟʤʽʥʽ ʚʭʽʜʥʠʭ 
ʜʘʥʠʭ; 

2. ʈʝʟʫʣʴʪʘʪʦʤ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʤʘʻ ʙʫʪʠ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʧʨʠʡʥʷʪʠ ʦʙˇʨʫʥʪʦʚʘʥʝ ʨʽʰʝʥʥʷ ʧʦ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʢʦʥʪʨʟʘʭʦʜʽʚ ʥʘʷʚʥʠʤ ʟʘʛʨʦʟʘʤ 
ʪʘ ʪʝʭʥʽʯʥʠʤ ʨʽʰʝʥʥʷʤ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʢʽʙʝʨʟʘʭʠʩʪʫ ɯʂʉ ɺʇ. 
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ɸʅɸʃɯɿ ɺʈɸɿʃʀɺʆʉʊɽʁ ɺ ʂʆʄʇ'ʖʊɽʈʅʀʍ ʉʀʉʊɽʄɸʍ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ʈɯʐɽʅʔ ʂɯɹɽʈɹɽɿʇɽʂʀ 

ʇʘʪʣʘʪʶʢ ɭ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 
ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʟʨʦʩʪʘʻ, ʱʦ ʨʦʙʠʪʴ ʧʠʪʘʥʥʷ 

ʾʭʥʴʦʾ ʙʝʟʧʝʢʠ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʂʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʯʘʩʪʦ ʩʪʘʶʪʴ ʤʽʰʝʥʥʶ ʢʽʙʝʨʟʘʛʨʦʟ, ʷʢʽ 

ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘ ʩʪʘʶʪʴ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ, ʟʙʽʣʴʰʫʶʯʠ ʨʠʟʠʢʠ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʚʪʨʘʪʠ ʜʘʥʠʭ ʽ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʩʠʩʪʝʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʻ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʚʨʘʟʣʠʚʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ 
ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʽ ʨʦʟʨʦʙʣʷʪʠ ʜʽʻʚʽ ʤʝʪʦʜʠ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʚʠʢʣʠʢʠ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʤʘʻ ʥʘ ʤʝʪʽ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʝʥʥʶ ʢʽʙʝʨʟʘʭʠʩʪʫ ʚ ʨʽʟʥʠʭ 
ʛʘʣʫʟʷʭ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ 
ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʝʡ ʚ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʴ 

ʢʽʙʝʨʙʝʟʧʝʢʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ ʩʠʩʪʝʤ ʪʘ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ 
ʢʽʙʝʨʘʪʘʢ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʜʝ ʚʠʚʯʝʥʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʪʘ ʧʨʦʛʘʣʠʥʠ ʫ ʥʘʷʚʥʠʭ 
ʟʘʩʦʙʘʭ ʟʘʭʠʩʪʫ, ʘ ʪʘʢʦʞ ʧʨʦʪʝʩʪʦʚʘʥʦ ʽʥʩʪʨʫʤʝʥʪʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʾ 
ʟʜʘʪʥʦʩʪʽ ʚʠʷʚʣʷʪʠ ʡ ʫʩʫʚʘʪʠ ʚʨʘʟʣʠʚʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ: ʚʠʚʯʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 
ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʝʡ, ʦʮʽʥʢʫ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽ 
ʩʮʝʥʘʨʽʷʭ, ʨʦʟʨʦʙʢʫ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʙʫʜʝ 
ʧʨʠʜʽʣʝʥʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʨʘʟʣʠʚʦʩʪʷʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʤʦʞʣʠʚʽ 
ʟʘʛʨʦʟʠ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʨʦʙʦʪʠ ʧʦʻʜʥʫʚʘʪʠʤʝ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʚʝʜʝʥʥʷ 
ʪʝʩʪʫʚʘʥʴ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ, ʘʥʘʣʽʟ ʢʦʥʬʽʛʫʨʘʮʽʡ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʦʮʽʥʢʫ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʢʘʥʫʚʘʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ 
ʧʦʪʦʯʥʠʭ ʟʘʛʨʦʟ ʪʘ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʢʦʥʢʨʝʪʥʠʭ 
ʫʤʦʚʘʭ. ʆʩʦʙʣʠʚʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʠʤʝʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ 
ʯʘʩʪʦ ʻ ʜʞʝʨʝʣʦʤ ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʘ ʪʘʢʦʞ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʥʦʚʠʭ ʘʙʦ ʤʘʣʦ 

ʜʦʩʣʽʜʞʝʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ. 
ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʜʘʜʫʪʴ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʽ ʪʘ ʢʨʠʪʠʯʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʘ ʡ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʽʩʥʫʶʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʾʭ ʫʩʫʥʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʜʫʪʴ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʭʠʩʪʫ, ʷʢʽ ʤʦʞʥʘ ʙʫʜʝ ʟʘʩʪʦʩʫʚʘʪʠ ʚ 
ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʴ ʟʘʛʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤ ʜʦ ʘʪʘʢ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ 
ʤʝʪʦʜʠʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʽʙʝʨʟʘʭʠʩʪʫ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʟʦʢʨʝʤʘ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʘʥʘʣʽʟʫ ʚʨʘʟʣʠʚʦʩʪʝʡ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʨʠʟʠʢʽʚ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 
ʜʦʩʪʫʧʫ, ʧʽʜʚʠʱʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʶ 
ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʦʙʨʦʙʢʠ ʽ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼɯɺ ʆʎɯʅʖɺɸʅʅʗ ʈʀɿʀʂɯɺ ɯʅʌʆʈʄɸʎɯʁʅʆɰ 

ɹɽɿʇɽʂʀ ɺ ɹɽɿʇʈʆɺʆɼʆɺʀʍ ʄɽʈɽɾɸʍ ʇɯɼʇʈʀɭʄʉʊɺ  

ɯʚʯʝʥʢʦ ɯ.ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʃʘʭʥʦ ɺ.ɸ. 

 

ɸʥʦʪʘʮʽʷ: ʋ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 
ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʚ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞʘʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʅʘ ʦʩʥʦʚʽ 
ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʦʙʣʝʥʦ ʪʝʩʪʦʚʠʡ ʩʮʝʥʘʨʽʡ ʜʣʷ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʚʨʘʟʣʠʚʽʩʪʴ ʤʝʨʝʞʝʚʠʭ ʩʪʨʫʢʪʫʨ ʟʘ ʟʘʜʘʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ.  
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ, ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. 
ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʛʣʷʥʫʪʦ ʥʘʩʪʫʧʥʽ ʤʦʜʝʣʽ: 
ī ʆʮʽʥʢʘ ʨʠʟʠʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ fuzzy-network, ɹʘʻʩʽʚʩʴʢʠʭ ʤʝʨʝʞ, ʄʘʨʢʦʚʩʴʢʠʭ 

ʤʝʨʝʞ. 
ʇʽʩʣʷ ʦʛʣʷʜʫ ʤʦʜʝʣʝʡ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʪʝʩʪʦʚʠʡ ʩʮʝʥʘʨʽʡ ʷʢʠʡ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ɹʘʻʩʽʚʩʴʢʠʭ ʪʘ ʄʘʨʢʦʚʩʴʢʠʭ ʤʝʨʝʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python. (ʪʘʙʣ. 1): 

ʊʘʙʣʠʮʷ 1  
ʉʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʩʮʝʥʘʨʽʶ ʜʣʷ ʥʘʰʠʭ ʤʦʜʝʣʝʡ 

ɿʤʽʥʥʽ ʜʣʷ ʥʘʰʦʾ ʤʦʜʝʣʽ ɺʧʣʠʚ 

ʈʽʚʝʥʴ ʰʠʬʨʫʚʘʥʥʷ (Encryption 
Level) 

ʁʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʧʣʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ 
ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ ʰʠʬʨʫʚʘʥʥʷ. 

ʉʠʣʘ ʧʘʨʦʣʽʚ (Password Strength) ɺʧʣʠʚʘʻ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʟʣʦʤʫ ʧʘʨʦʣʶ. 

ʅʘʷʚʥʽʩʪʴ ʧʦʣʽʪʠʢ ʙʝʟʧʝʢʠ 
(Security Policies) 

ɺʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ. 

ʌʽʟʠʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ 
ʜʦʩʪʫʧʫ (Physical Location of 
Access Points) 

ɿʘʭʠʱʝʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʬʽʟʠʯʥʠʭ 
ʘʪʘʢ. 

ʏʘʩʪʦʪʘ ʦʥʦʚʣʝʥʴ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ (Frequency of 

Software Updates) 

ʏʘʩʪʽ ʦʥʦʚʣʝʥʥʷ ʧʦʢʨʘʱʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʥʦʚʠʭ 
ʟʘʛʨʦʟ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʘʪʘʢ ʪʠʧʫ "ʣʶʜʠʥʘ 

ʧʦʩʝʨʝʜʠʥʽ" (MITM Attack 
Probability) 

ɺʠʱʘ ʡʤʦʚʽʨʥʽʩʪʴ ʘʪʘʢʠ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ 

ʧʝʨʝʭʦʧʣʝʥʥʷ ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʜʘʥʠʭ. 

ʈʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʪʠʚʥʠʤ 
ʚʠʤʦʛʘʤ (Compliance Level) 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ 
ʽʥʮʠʜʝʥʪʽʚ ʙʝʟʧʝʢʠ ʟʘʚʜʷʢʠ ʜʦʪʨʠʤʘʥʥʶ 
ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʨʦʮʝʜʫʨ. 

ʏʫʪʣʠʚʽʩʪʴ ʜʘʥʠʭ (Data Sensitivity) ɺʠʱʘ ʯʫʪʣʠʚʽʩʪʴ ʜʘʥʠʭ ʚʠʤʘʛʘʻ ʙʽʣʴʰ ʩʪʨʦʛʠʭ 
ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ, ʟʥʠʞʫʶʯʠ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʪʦʢʫ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʉʝʛʤʝʥʪʘʮʽʷ ʤʝʨʝʞʽ (Network 
Segmentation) 

ʇʦʚʥʘ ʩʝʛʤʝʥʪʘʮʽʷ ʤʝʨʝʞʽ ʦʙʤʝʞʫʻ ʧʦʰʠʨʝʥʥʷ 
ʘʪʘʢ, ʟʥʠʞʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʨʠʟʠʢ. 

ʉʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
(Malware Detection Systems) 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʷʚʣʝʥʥʷ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ 
ʫʩʧʽʰʥʠʭ ʘʪʘʢ ʰʢʽʜʣʠʚʠʤ ʇɿ 

ɯʥʪʝʛʨʘʮʽʾ ʟ ʪʨʝʪʽʭ ʩʪʦʨʽʥ (Third-
Party Integrations) 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʽʥʪʝʛʨʘʮʽʡ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ 
ʧʦʷʚʠ ʚʨʘʟʣʠʚʦʩʪʝʡ ʯʝʨʝʟ ʟʦʚʥʽʰʥʽ ʩʠʩʪʝʤʠ. 

ʏʘʩʪʦʪʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ 
(Backup Frequency) 

ɺʠʩʦʢʘ ʯʘʩʪʦʪʘ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʟʥʠʞʫʻ 
ʙʽʟʥʝʩ-ʚʧʣʠʚ ʚʽʜ ʽʥʮʠʜʝʥʪʽʚ ʙʝʟʧʝʢʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʢʣʶʯʘʤʠ ʰʠʬʨʫʚʘʥʥʷ 

(Encryption Key Management) 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʧʨʘʚʣʽʥʥʷ ʢʣʶʯʘʤʠ ʟʥʠʞʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʰʠʬʨʫʚʘʥʥʷ. 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʌʽʟʠʯʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ (Physical 
Security Measures) 

ɺʠʩʦʢʽ ʬʽʟʠʯʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ ʟʥʠʞʫʶʪʴ 
ʡʤʦʚʽʨʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʚʪʦʨʛʥʝʥʴ ʪʘ ʢʦʤʧʨʦʤʝʪʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ. 

 
ɺʨʘʭʦʚʫʶʯʠ ʪʘʢʠʡ ʪʝʩʪʦʚʠʡ ʩʮʝʥʘʨʽʡ, ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʤʝ ɹʘʻʩʽʚʩʴʢʽ ʪʘ ʄʘʨʢʦʚʩʴʢʽ ʤʝʨʝʞʽ. 

 
ʈʠʩ. 1. ɺʽʟʫʘʣʴʥʘ ʨʝʧʨʝʟʝʥʪʘʮʽʷ ʥʘʰʦʛʦ ʩʮʝʥʘʨʽʶ 

 

 
ʈʠʩ. 2 ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʦʜʥʽʻʾ ʟ ʤʦʜʝʣʝʡ ʜʣʷ ʟʘʜʘʥʦʛʦ ʩʮʝʥʘʨʽʶ 

  
ɺʠʩʥʦʚʢʠ: ʆʪʞʝ, ʫ ʨʘʤʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʛʨʘʤʥʦ ʤʦʚʦʶ Python ʨʽʰʝʥʥʷ, 
ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 2 ʝʬʝʢʪʠʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɹʽʜʶʢ ʇ.ɯ., ʊʝʨʝʥʪʴʻʚ ʆ.ʄ., ʇʨʦʩʷʥʢʽʥʘ-ɾʘʨʦʚʘ ʊ.ɯ. ɹʘʡʻʩʽʚʩʴʢʽ ʤʝʨʝʞʽ ʚ 
ʪʝʭʥʦʣʦʛʽʷʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ʅʘʫʢʦʚʽ 

ʧʨʘʮʽ ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ: https://lib.chmnu.edu.ua/pdf/naukpraci/computer/2010/134-121-1.pdf (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ 01.11.2024). 

2. ʄʘʨʢʦʚʩʴʢʘ ʤʝʨʝʞʘ ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/ʄʘʨʢʦʚʩʴʢʘ_ʤʝʨʝʞʘ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 01.11.2024). 
  

https://lib.chmnu.edu.ua/pdf/naukpraci/computer/2010/134-121-1.pdf
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%BA%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%B5%D1%80%D0%B5%D0%B6%D0%B0
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʄɽʊʆɼʀ ʊɸ ʄʆɼɽʃɯ ʆʎɯʅʂʀ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸʍʆɼɯɺ ɿ ʋʇʈɸɺʃɯʅʅʗ 

ʂɯɹɽʈʈʀɿʀʂɸʄʀ ɺ ɯʅʌʆʈʄɸʎɯʁʅʆ-ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ 

ʉʀʉʊɽʄɸʍ 

ʈʝʰʝʪʥʷʢ ʇ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʝʤʢʦ ɺ.ɺ. 

 
ɿʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʽʚ ʢʽʙʝʨʟʘʛʨʦʟ ʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʛʘʣʫʟʽ 

ʩʪʚʦʨʶʻ ʢʨʠʪʠʯʥʽ ʚʠʢʣʠʢʠ ʜʣʷ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ. 
ɿʘ ʜʘʥʠʤʠ ENISA [1], ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʠʷʚʣʝʥʥʷ ʫʩʧʽʰʥʦʾ ʢʽʙʝʨʘʪʘʢʠ ʧʝʨʝʚʠʱʫʻ 200 ʜʥʽʚ, ʘ 

ʱʦʨʽʯʥʽ ʚʪʨʘʪʠ ʚʽʜ ʢʽʙʝʨʽʥʮʠʜʝʥʪʽʚ ʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʤʫ ʩʝʢʪʦʨʽ ʜʝʤʦʥʩʪʨʫʶʪʴ 
ʩʪʘʙʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʥʘ 15-20%.  

ɯʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʟʘʟʚʠʯʘʡ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ 
ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʘʭ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʩʫʙ'ʻʢʪʠʚʥʽʩʪʶ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʨʘʭʫʚʘʥʥʷ ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ. ɺʝʣʠʯʝʟʥʘ ʩʢʣʘʜʥʽʩʪʴ ʪʘ 
ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʪʘ ɯʊ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʭ ʥʘʜʘʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-
ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʫʩʢʣʘʜʥʶʶʪʴ ʷʢʽʩʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʝʬʝʢʪʠʚʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ. ʗʢ ʥʘʩʣʽʜʦʢ, 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʢʦʤʧʘʥʽʾ ʚʠʤʫʰʝʥʽ ʘʙʦ ʩʧʨʦʱʫʚʘʪʠ ʥʘʷʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ, 
ʱʦ ʦʩʥʦʚʘʥʽ ʥʘ ʤʝʪʦʜʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʘʙʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ çʫʥʽʚʝʨʩʘʣʴʥʽè 
ʨʽʰʝʥʥʷ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʯʝʟʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʨʝʩʫʨʩʽʚ. ɺ ʦʙʦʭ 
ʚʠʧʘʜʢʘʭ ʥʘʩʣʽʜʢʦʤ ʻ ʪʝ, ʱʦ ʢʝʨʽʚʥʠʮʪʚʦ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ-ʥʘʜʘʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʬʘʢʪʠʯʥʦ, ʥʝ ʤʘʶʪʴ ʫʷʚʣʝʥʥʷ ʱʦʜʦ ʘʜʝʢʚʘʪʥʦʩʪʽ 
ʟʘʧʣʘʥʦʚʘʥʠʭ ʜʽʡ ʧʦ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ ʫ ʢʦʨʦʪʢʦ ʪʘ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʭ 
ʧʝʨʩʧʝʢʪʠʚʘʭ ʪʘ ʥʝ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ 
ʤʽʥʽʤʽʟʘʮʽʾ ʮʠʭ ʨʠʟʠʢʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʬʦʨʤʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʤʝʪʦʜʽʚ ʜʣʷ 
ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʚ ɯʊʉ, ʟ ʧʦʜʘʣʴʰʦʶ 
ʨʝʘʣʽʟʘʮʽʻʶ ʮʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
ʘʥʘʣʽʟʫ ʨʠʟʠʢʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʧʝʮʠʬʽʢʫ ʪʘ 

ʚʠʢʣʠʢʠ, ʧʨʠʪʘʤʘʥʥʽ ʢʦʤʧʘʥʽʷʤ-ʥʘʜʘʚʘʯʘʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ. 
ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 
1. ʈʦʟʨʦʙʢʘ ʬʦʨʤʘʣʴʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ɯʊʉ, ʟʘʛʨʦʟʘʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʤʝʪʦʜʘʤʠ ʟʘʭʠʩʪʫ. 

2. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 
ʟʘʭʦʜʽʚ ʥʘ ʨʠʟʠʢʠ ʢʽʙʝʨʙʝʟʧʝʢʠ. 

3. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʮʽʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ 
ʰʣʷʭʦʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ ʪʘ ʥʘʢʦʧʠʯʝʥʠʭ ʜʘʥʠʭ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʧʨʠʢʣʘʜʽʚ ʧʨʘʢʪʠʯʥʠʭ ʚʧʨʦʚʘʜʞʝʥʴ ʫ 
ʩʬʝʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚʠʷʚʠʚ ʥʘʩʪʫʧʥʽ ʟʘʛʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʧʽʜʭʦʜʠ ʪʘ ʾʭ ʥʝʜʦʣʽʢʠ: 

¶ ʄʝʪʦʜʠ ʩʪʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (CRAMM, OCTAVE) ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ 
ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ, ʘʣʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʝʨʝʨʘʭʫʥʢʫ ʤʝʪʨʠʢ ʦʮʽʥʦʢ ʨʠʟʠʢʽʚ, ʩʢʣʘʜʥʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʧʝʮʠʬʽʢʠ 
ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʛʘʣʫʟʽ ʪʘ ʩʪʘʪʠʯʥʽʩʪʶ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ. 

¶ ʂʽʣʴʢʽʩʥʽ ʤʝʪʦʜʠ (FAIR) ʧʨʦʧʦʥʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 
ʤʝʪʨʠʢ, ʧʨʦʪʝ ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ, ʪʘʢʽ ʷʢ: ʩʢʣʘʜʥʽʩʪʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʚʘʣʽʜʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʝʚʨʘʭʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʢʦʥʪʨʟʘʭʦʜʽʚ [2]. 

¶ ʄʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʚʠʷʚʣʝʥʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʘʣʝ ʚʠʤʘʛʘʶʪʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʤʦʜʝʣʝʡ, ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 
ʷʢʽʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ, ʤʝʭʘʥʽʟʤʽʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ [3]. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʧʨʦʧʦʥʫʻʪʴʩʷ ʛʽʙʨʠʜʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʧʦʻʜʥʫʻ: 
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1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʪʘ 
ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʫ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ ɯʊʉ, ʨʠʟʠʢʘʤʠ ʪʘ 
ʢʦʥʪʨʟʘʭʦʜʘʤʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʘ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʪʘ 
ʟʘʙʝʟʧʝʯʠʪʠ ʻʜʠʥʫ ʙʘʟʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʣʦʛʽʯʥʦʛʦ ʚʠʚʝʜʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʨʘʚʠʣ, ʱʦ 
ʟʘʙʝʟʧʝʯʘʪʴ ʬʦʨʤʘʣʴʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʷʢ ʧʨʷʤʦʛʦ ʚʧʣʠʚʫ 
ʢʦʥʪʨʟʘʭʦʜʽʚ ʥʘ ʘʢʪʠʚʠ ʢʦʤʧʘʥʽʾ, ʪʘʢ ʽ ʢʘʩʢʘʜʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʥʝʷʚʥʽ 
ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʠʟʠʢʘʤʠ. ʇʨʘʚʠʣʘ 

ʚʠʚʝʜʝʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʝʢʩʧʝʨʪʥʠʭ ʟʥʘʥʴ. 
3. ʄʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʥʩʘʤʙʣʶ 

ʤʦʜʝʣʝʡ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʦʮʽʥʦʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʪʨʟʘʭʦʜʽʚ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ 
ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʧʦʜʽʙʥʠʭ ʨʽʰʝʥʴ, ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ 

ʪʠʧʫ ʚʧʣʠʚʫ ʥʘ ʨʠʟʠʢʠ ʪʘ ʨʦʟʨʘʭʫʥʢʦʤ ʧʦʢʘʟʥʠʢʽʚ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʦʮʽʥʦʢ. 
ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʦʞʣʠʚʽʩʪʶ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʚʨʘʭʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ, ʬʦʨʤʘʣʴʥʠʭ ʧʨʘʚʠʣ ʪʘ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʧʨʠ 
ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʢʽʙʝʨʨʠʟʠʢʘʤʠ, ʪʘ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʛʘʣʫʟʽ. 
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ʋɼʂ 004.77:339.166.5   
ʈʆɿʈʆɹʂɸ ɸʃɻʆʈʀʊʄʋ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ɺʃɸʉʅʆʉʊɯ ɼʃʗ ɯɻʈʆɺʀʍ 

ʉʀʉʊɽʄ   

ʍʨʝʥʢʦʚ ʆ. ʂ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ. ɭ. 

 
ɿʘʭʠʩʪ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ (ɯɺ) ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʩʫʯʘʩʥʦʾ ʽʛʨʦʚʦʾ 

ʽʥʜʫʩʪʨʽʾ, ʦʩʢʽʣʴʢʠ ʧʽʨʘʪʩʪʚʦ ʪʘ ʥʝʟʘʢʦʥʥʝ ʢʦʧʽʶʚʘʥʥʷ ʩʪʘʚʣʷʪʴ ʧʽʜ ʟʘʛʨʦʟʫ ʬʽʥʘʥʩʦʚʫ 
ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʛʘʣʴʤʫʶʪʴ ʨʦʟʚʠʪʦʢ ʽʥʥʦʚʘʮʽʡ ʫ ʛʘʣʫʟʽ. ɿʙʠʪʢʠ ʚʽʜ 

ʮʠʬʨʦʚʦʛʦ ʧʽʨʘʪʩʪʚʘ ʩʷʛʘʶʪʴ ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ, ʦʩʢʽʣʴʢʠ ʽʛʨʠ ʤʽʩʪʷʪʴ ʟʥʘʯʥʠʡ ʦʙʩʷʛ 
ʫʥʽʢʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ð ʚʽʜ ʢʦʜʫ ʜʦ ʛʨʘʬʽʯʥʠʭ ʪʘ ʟʚʫʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɽʬʝʢʪʠʚʥʽ 
ʘʣʛʦʨʠʪʤʠ ʟʘʭʠʩʪʫ ɯɺ ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚ ʨʦʟʨʦʙʥʠʢʽʚ, ʟʘʧʦʙʽʛʘʥʥʷ 
ʥʝʟʘʢʦʥʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʾʭʥʽʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʢʦʤʝʨʮʽʡʥʦʾ ʚʘʨʪʦʩʪʽ 

ʢʦʥʪʝʥʪʫ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʚʦʜʷʥʽ ʟʥʘʢʠ, QR-ʢʦʜʠ ʪʘ DRM-ʩʠʩʪʝʤʠ, ʩʧʨʠʷʶʪʴ 
ʝʬʝʢʪʠʚʥʦʤʫ ʟʘʭʠʩʪʫ ʧʨʘʚ ʥʘ ʢʦʥʪʝʥʪ ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʽʨʘʪʩʴʢʽ ʢʦʧʽʾ. ʆʪʞʝ, 
ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʟʘʭʠʩʪʫ ɯɺ ʜʣʷ ʽʛʨʦʚʠʭ ʩʠʩʪʝʤ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, 
ʱʦ ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʨʦʪʠʜʽʾ ʮʠʬʨʦʚʠʤ ʟʘʛʨʦʟʘʤ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʚ 
ʽʛʨʦʚʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʫʯʘʩʥʽ ʟʘʛʨʦʟʠ ʮʠʬʨʦʚʦʛʦ ʧʽʨʘʪʩʪʚʘ. ɸʣʛʦʨʠʪʤ ʚʢʣʶʯʘʻ 
ʚʦʜʷʥʽ ʟʥʘʢʠ, QR-ʢʦʜʠ ʪʘ DRM-ʩʠʩʪʝʤʠ, ʷʢʽ ʣʝʛʢʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʧʣʘʪʬʦʨʤʫ Unreal 
Engine 5. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʧʽʜʚʠʱʠʪʴ ʥʘʜʽʡʥʽʩʪʴ ʟʘʭʠʩʪʫ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ 

ʟʘʧʦʙʽʛʘʪʠʤʝ ʡʦʛʦ ʥʝʟʘʢʦʥʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ. 
ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ: 
1. ɺʦʜʷʥʽ ʟʥʘʢʠ: ʚʙʫʜʦʚʫʶʪʴʩʷ ʫ ʪʝʢʩʪʫʨʠ, ʘʫʜʽʦ ʯʠ ʤʦʜʝʣʽ, ʟʘʣʠʰʘʶʯʠ 

ʧʨʠʭʦʚʘʥʽ ʤʽʪʢʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʨʘʚʦʚʣʘʩʥʠʢʘ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʥʝʟʘʢʦʥʥʽ 

ʢʦʧʽʾ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʾʭʥʽ ʜʞʝʨʝʣʘ. 
2. QR-ʢʦʜʠ: ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ ʛʨʠ ʘʙʦ 

ʬʽʟʠʯʥʽ ʦʙôʻʢʪʠ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʧʨʦʜʫʢʪʫ. 
3. DRM-ʩʠʩʪʝʤʠ (Digital Rights Management): ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʮʠʬʨʦʚʠʤʠ 

ʧʨʘʚʘʤʠ ʦʙʤʝʞʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʥʪʫ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʡʦʛʦ ʥʝʣʝʛʘʣʴʥʦʤʫ ʢʦʧʽʶʚʘʥʥʶ. 
ɺʦʥʠ ʢʦʥʪʨʦʣʶʶʪʴ ʜʦʩʪʫʧ ʜʦ ʧʨʦʜʫʢʪʫ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʥʝʟʘʢʦʥʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ. 

Unreal Engine 5 (UE5) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʨʽʟʥʽ ʟʘʭʠʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʦʜʷʥʠʭ ʟʥʘʢʽʚ, QR-ʢʦʜʽʚ ʪʘ DRM-ʩʠʩʪʝʤ ʫ UE5 ʥʘʜʘʻ ʨʦʟʨʦʙʥʠʢʘʤ 
ʤʦʞʣʠʚʽʩʪʴ ʛʥʫʯʢʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʽʛʨʦʚʠʡ ʢʦʥʪʝʥʪ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʣʝʞʥʠʡ ʟʘʭʠʩʪ 
ɯɺ. ʅʘʧʨʠʢʣʘʜ, ʚʦʜʷʥʽ ʟʥʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʙʫʜʦʚʘʥʽ ʚ ʪʝʢʩʪʫʨʠ ʯʠ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʽʨʘʪʩʴʢʽ ʢʦʧʽʾ. QR-ʢʦʜʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʟʘʩʦʙʦʤ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, 

ʥʘʜʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧ ʜʦ ʦʬʽʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʨʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ UE5 ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʟʘʭʠʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 
ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʜʦ ʧʽʨʘʪʩʪʚʘ. 

ʇʨʦʮʝʩ ʪʝʩʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ: 

1. ɯʥʪʝʛʨʘʮʽʷ ʚʦʜʷʥʠʭ ʟʥʘʢʽʚ ʫ ʛʨʘʬʽʯʥʽ ʪʘ ʘʫʜʽʦʘʢʪʠʚʠ ʛʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʾʭʥʴʦʾ ʥʝʧʦʤʽʪʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʦʜʠʬʽʢʘʮʽʡ. 

2. ʊʝʩʪʫʚʘʥʥʷ QR-ʢʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʧʨʦʜʫʢʪʫ ʪʘ 
ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʩʪʝʞʝʥʥʷ ʧʽʨʘʪʩʴʢʠʭ ʢʦʧʽʡ. 

3. ʇʝʨʝʚʽʨʢʘ DRM-ʩʠʩʪʝʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʜʦ ʛʨʠ, ʦʙʤʝʞʝʥʥʷ 
ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʣʝʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʷʥʠʭ ʟʥʘʢʽʚ, QR-ʢʦʜʽʚ ʪʘ DRM-ʩʠʩʪʝʤ ʫ ʧʣʘʪʬʦʨʤʽ Unreal Engine 
5 ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʥʝʣʝʛʘʣʴʥʽ ʢʦʧʽʾ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʞʝʨʝʣʘ ʾʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ. ʎʝ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ 
ʢʦʤʝʨʮʽʡʥʦʾ ʚʘʨʪʦʩʪʽ ʽʛʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʨʩʴʢʽ ʧʨʘʚʘ. 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʫ ʟʘʭʠʩʪʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʚ ʽʛʨʦʚʠʭ 
ʩʠʩʪʝʤʘʭ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʧʨʦʪʠʜʽʾ ʮʠʬʨʦʚʦʤʫ ʧʽʨʘʪʩʪʚʫ ʪʘ ʟʘʭʠʩʪʽ ʧʨʘʚ ʘʚʪʦʨʽʚ. ɿʽ 
ʟʨʦʩʪʘʥʥʷʤ ʟʘʛʨʦʟʠ ʥʝʟʘʢʦʥʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʤʘʩʰʪʘʙʥʦʛʦ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʽʨʘʪʩʴʢʠʭ ʚʝʨʩʽʡ, ʨʦʟʨʦʙʥʠʢʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʽʻʚʠʭ ʟʘʭʠʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʪʠʤʫʪʴ ʾʭʥʽ ʧʨʦʜʫʢʪʠ 
ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ð ʚʽʜ ʨʦʟʨʦʙʢʠ ʜʦ ʧʦʰʠʨʝʥʥʷ. ʇʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʚʢʣʶʯʘʻ 
ʚʦʜʷʥʽ ʟʥʘʢʠ, QR-ʢʦʜʠ ʪʘ DRM-ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʭʠʩʪʫ 
ʽʛʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʜʦʟʚʦʣʷʶʯʠ ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʞʝʨʝʣʘ ʥʝʟʘʢʦʥʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʪʘ 

ʦʙʤʝʞʫʚʘʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʦʥʪʝʥʪʫ. 
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ʋɼʂ 004.45 
ɺʀʂʆʈʀʉʊɸʅʅʗ SOPS ʊɸ AGE ɼʃʗ ɿɸʍʀʉʊʋ ʏʋʊʃʀɺʆɰ ɯʅʌʆʈʄɸʎɯɰ ʊɸ 

ʐʀʌʈʋɺɸʅʅʗ ʉɽʂʈɽʊɯɺ  

ʂʣʠʤʝʥʢʦ ʆ.ɭ. 

 
ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʧʨʦʝʢʪʘʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʜʦʚʦʜʠʪʴʩʷ ʟʙʝʨʽʛʘʪʠ ʯʫʪʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ 

ʫ ʬʘʡʣʘʭ. ʅʘʧʨʠʢʣʘʜ, ʧʦʰʠʨʝʥʦʶ ʻ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʧʦʜʽʣʠʪʠʩʷ ʜʝʷʢʠʤʠ 
ʢʣʶʯʘʤʠ ʜʣʷ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʨʝʧʦʟʠʪʦʨʽʾ, ʟ ʽʥʰʠʤʠ ʯʣʝʥʘʤʠ ʧʨʦʝʢʪʥʦʾ 

ʢʦʤʘʥʜʠ. ɼʦʩʠʪʴ ʯʘʩʪʦ ʮʽ ʢʣʶʯʽ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʚʥʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ.  
ʇʨʦʛʨʘʤʠ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ ï SOPS ʪʘ Age ʜʦʟʚʦʣʷʶʪʴ ʨʦʙʠʪʠ ʮʝ 

ʙʝʟʧʝʯʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Git ï ʨʦʟʧʦʜʽʣʝʥʫ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʚʝʨʩʽʷʤʠ ʬʘʡʣʽʚ ʪʘ 
ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʘʙʦ ʽʥʰʽ VCS (Version Control System, ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʚʝʨʩʽʡ). 

ʈʝʧʦʟʠʪʦʨʽʡ Git ʻ ʛʘʨʥʠʤ ʨʽʰʝʥʥʷʤ, ʘʣʝ ʚʽʥ (ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ VCS) ʧʨʘʮʶʻ ʟ 
ʚʽʜʢʨʠʪʠʤ ʪʝʢʩʪʦʤ ʜʣʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ ʪʘ ʩʠʩʪʝʤʘ ʟʙʝʨʽʛʘʥʥʷ 
ʟʘʰʠʬʨʦʚʘʥʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʷʢʱʦ ʭʪʦʩʴ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʚʽʥ ʪʘʢʦʞ ʤʘʪʠʤʝ 
ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʢʣʶʯʽʚ ʚʩʝʨʝʜʠʥʽ ʢʦʜʫ. ʌʘʡʣʠ git-ʧʨʦʝʢʪʽʚ ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʥʘ 

ʧʫʙʣʽʯʥʦʤʫ ʘʙʦ ʧʨʠʚʘʪʥʦʤʫ ʩʝʨʚʝʨʽ, ʪʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʰʠʬʨʫʚʘʥʥʽ ʩʝʢʨʝʪʽʚ. 
ʅʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʚʘʪʥʦʛʦ git-ʩʝʨʚʝʨʘ ʜʦʩʪʫʧ ʜʦ ʥʴʦʛʦ ʤʦʞʫʪʴ ʤʘʪʠ 
ʽʥʞʝʥʝʨʠ ʟ ʨʽʟʥʠʤʠ ʧʨʘʚʘʤʠ [1]. ʇʨʦʛʨʘʤʘ Age, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʘʣʛʦʨʠʪʤʠ 
ʰʠʬʨʫʚʘʥʥʷ, ʩʪʚʦʨʶʻ ʢʨʠʧʪʦʩʪʽʡʢʫ ʧʘʨʫ ʢʣʶʯʽʚ ï ʧʨʠʚʘʪʥʠʡ ʪʘ ʧʫʙʣʽʯʥʠʡ. ɺʽʜʢʨʠʪʠʡ 

ʢʣʶʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ, ʘ ʟʘʢʨʠʪʠʡ ï ʜʣʷ ʨʦʟʰʠʬʨʫʚʘʥʥʷ. ʇʨʦʛʨʘʤʘ 
SOPS (ʨʝʜʘʢʪʦʨ ʟʘʰʠʬʨʦʚʘʥʠʭ ʬʘʡʣʽʚ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʙʣʽʯʥʦʛʦ ʢʣʶʯʘ ʤʦʞʝ 
ʟʘʰʠʬʨʫʚʘʪʠ ʮʽʣʠʡ ʬʘʡʣ ʘʙʦ ʦʢʨʝʤʽ ʧʦʣʷ. ʇʫʙʣʽʯʥʠʡ ʢʣʶʯ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʽ 
ʢʦʨʠʩʪʫʚʘʯʘ, ʜʝ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʜʝʰʠʬʨʫʚʘʥʥʷ, ʘʙʦ ʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʤʫ ʩʭʦʚʠʱʽ, ʘ 

ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʜʦ ʢʣʶʯʘ ʥʘʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚʽʜʧʦʚʽʜʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ [2]. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ 
ʩʠʩʪʝʤʠ, ʜʝ ʜʚʘ ʢʦʨʠʩʪʫʚʘʯʘ ʤʘʶʪʴ ʧʨʘʚʦ ʜʦʩʪʫʧʫ ʜʦ ʨʝʧʦʟʠʪʦʨʽʶ ʥʘ git-ʩʝʨʚʽʨʽ, 
ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ. 1 ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ Mozilla SOPS + Age 

 
ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʰʠʬʨʫʚʘʪʠ ʽʥʰʫ ʯʫʪʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʧʨʠʢʣʘʜ, ʣʦʛʽʥ 

ʪʘ ʧʘʨʦʣʴ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʢʨʠʧʪʦʤ ʘʙʦ ʽʥʰʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʊʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘ ʩʝʨʚʝʨʽ, ʜʦ ʷʢʦʛʦ 
ʤʘʶʪʴ ʜʦʩʪʫʧ ʨʽʟʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ, ʫ ʚʠʛʣʷʜʽ yaml-ʬʘʡʣʫ. ʎʝʡ ʬʘʡʣ (ʘʙʦ ʦʢʨʝʤʽ ʡʦʛʦ 
ʧʦʣʷ) ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʘʰʠʬʨʦʚʘʥʦʤʫ ʩʪʘʥʽ. ʇʨʘʚʦ ʜʦʩʪʫʧʫ ʜʦ ʧʨʠʚʘʪʥʦʛʦ ʢʣʶʯʘ ʤʘʻ ʣʠʰʝ 
ʪʦʡ ʘʜʤʽʥʽʩʪʨʘʪʦʨ, ʷʢʠʡ ʤʘʻ ʧʨʘʚʦ ʟʘʧʫʩʢʘʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʜʘʥʫ ʧʨʦʛʨʘʤʫ. ʇʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʭʦʜʽ ʩʚʦʻʾ ʨʦʙʦʪʠ ʟʘʧʫʩʢʘʻ ʧʨʦʛʨʘʤʫ SOPS ʜʣʷ ʜʝʰʠʬʨʫʚʘʥʥʷ ʯʫʪʣʠʚʦʾ 
ʽʥʬʦʨʤʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʣʦʛʽʥʫ ʪʘ ʧʘʨʦʣʶ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɼʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʟʘʭʠʱʝʥʦʛʦ ʧʨʦʪʦʢʦʣʫ SSH ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 
ʚʟʘʻʤʦʜʽʷ ʟ ʥʠʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʯʫʪʣʠʚʘ ʽʥʬʦʨʤʘʮʽʷ ʥʝ ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʘ ʥʝ 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʚʠʛʣʷʜʽ ʘʥʽ ʚ ʤʝʞʘʭ ʩʠʩʪʝʤʠ, ʘʥʽ ʧʦʟʘ ʾʾ ʤʝʞʘʤʠ. ʇʨʠ 
ʚʠʢʦʨʠʩʪʘʥʥʽ SOPS, ʬʘʡʣ ʧʽʜ ʯʘʩ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʰʠʬʨʦʚʘʥʠʤ ʥʘ ʜʠʩʢʫ. ʋ 
ʚʽʜʢʨʠʪʦʤʫ ʚʠʛʣʷʜʽ ʩʝʢʨʝʪ ʽʩʥʫʻ ʪʽʣʴʢʠ ʚ ʦʧʝʨʘʪʠʚʥʽʡ ʧʘʤ'ʷʪʽ, ʜʝ ʚʠʢʦʥʫʶʪʴʩʷ ʨʽʟʥʽ ʜʽʾ ʟ 
ʥʠʤ. ʂʦʣʠ ʚʽʜʨʝʜʘʛʦʚʘʥʠʡ ʬʘʡʣ ʟʙʝʨʽʛʘʻʪʴʩʷ, ʚʽʥ ʧʦʚʪʦʨʥʦ ʟʘʰʠʬʨʦʚʫʻʪʴʩʷ ʧʝʨʝʜ 

ʟʘʧʠʩʦʤ ʥʘ ʜʠʩʢ. 
ɼʦʜʘʪʢʦʚʦʶ ʩʢʣʘʜʥʽʩʪʶ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʩʝʢʨʝʪʘʤʠ ʻ ʚʠʜʘʣʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʬʘʡʣʽʚ ʫ 

ʣʶʜʝʡ ʘʙʦ ʩʝʨʚʝʨʽʚ, ʷʢʽ ʮʝ ʧʨʘʚʦ ʚʪʨʘʪʠʣʠ. ɸʥʘʣʦʛʽʯʥʘ ʟʘʜʘʯʘ ʚʠʥʠʢʘʻ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 
ʥʦʚʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ï ʡʦʤʫ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʢʣʶʯ ʥʘ ʜʦʩʪʫʧ. ʋ SOPS ʟʘʤʽʥʘ ʢʣʶʯʘ 

(rekeying) ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʽʻʶ ʢʦʤʘʥʜʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʬʘʡʣʫ. ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʧʽʜʪʚʝʨʜʠʪʠ 
ʥʘʤʽʨ ʚʠʜʘʣʠʪʠ ʯʠ ʜʦʜʘʪʠ ʢʣʶʯ, ʚʢʘʟʫʶʯʠ ʡʦʛʦ ʚʽʜʙʠʪʦʢ. ʗʢʱʦ ʬʘʡʣ ʙʫʣʦ ʟʤʽʥʝʥʦ, ʪʦ 
SOPS ʮʝ ʚʨʘʭʦʚʫʻ. ʗʢʱʦ ʬʘʡʣ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ï SOPS ʧʦʚʽʜʦʤʣʷʻ, ʱʦ ʟʤʽʥʶʚʘʪʠ ʥʽʯʦʛʦ, 
ʪʦʙʪʦ ʟʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʥʝ ʧʨʠʟʚʝʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦ ʧʝʨʝʰʠʬʨʫʚʘʥʥʷ ʚʩʽʭ ʬʘʡʣʽʚ. 

ʗʢʱʦ ʻ ʧʽʜʦʟʨʘ, ʱʦ ʢʣʶʯ ʙʫʣʦ ʩʢʦʤʧʨʦʤʝʪʦʚʘʥʦ, ʡʦʛʦ ʤʦʞʥʘ ʣʝʛʢʦ ʦʥʦʚʠʪʠ. ʂʨʽʤ 
ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʙʠʪʠ ʨʦʪʘʮʽʶ ʢʣʶʯʘ ʨʝʛʫʣʷʨʥʦ. SOPS ʩʪʚʦʨʠʪʴ ʥʦʚʠʡ ʢʣʶʯ 
ʜʘʥʠʭ ʽ ʧʝʨʝʟʘʰʠʬʨʫʻ ʜʘʥʽ. 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ SOPS ʰʠʬʨʫʻ ʢʣʶʯ ʜʘʥʠʭ ʜʣʷ ʬʘʡʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʞʥʦʛʦ ʟ 

ʛʦʣʦʚʥʠʭ ʢʣʶʯʽʚ. ʊʦʙʪʦ ʬʘʡʣ ʤʦʞʥʘ ʨʦʟʰʠʬʨʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʤ ʟ ʛʦʣʦʚʥʠʭ ʢʣʶʯʽʚ. ɺ 
ʜʝʷʢʠʭ ʩʮʝʥʘʨʽʷʭ ʙʘʞʘʥʦ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʝʢʽʣʴʢʦʭ ʛʦʣʦʚʥʠʭ ʢʣʶʯʽʚ, ʱʦʙ ʨʦʟʰʠʬʨʫʚʘʪʠ 
ʬʘʡʣʠ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʫʧ ʢʣʶʯʽʚ. ʂʣʶʯʽ ʜʘʥʠʭ ʨʦʟʙʠʚʘʶʪʴʩʷ ʥʘ 
ʯʘʩʪʠʥʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʣʷ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʬʘʡʣʫ ʧʦʪʨʽʙʥʽ ʙʫʣʠ ʢʣʶʯʽ ʟ ʜʝʢʽʣʴʢʦʭ 

ʛʨʫʧ. SOPS ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜ ʐʘʤʽʨʘ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʢʣʶʯʘ ʜʘʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ 
ʢʦʞʥʘ ʛʨʫʧʘ ʢʣʶʯʽʚ ʤʘʻ ʬʨʘʛʤʝʥʪ, ʢʦʞʝʥ ʢʣʶʯ ʚ ʛʨʫʧʽ ʢʣʶʯʽʚ ʤʦʞʝ ʨʦʟʰʠʬʨʫʚʘʪʠ ʮʝʡ 
ʬʨʘʛʤʝʥʪ, ʘ ʜʣʷ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʽ ʩʢʣʘʜʘʥʥʷ ʧʦʚʥʦʛʦ ʢʣʶʯʘ ʜʘʥʠʭ ʧʦʪʨʽʙʥʘ ʧʝʚʥʘ 
ʢʽʣʴʢʽʩʪʴ ʬʨʘʛʤʝʥʪʽʚ (ʧʦʨʽʛ), ʷʢʫ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ [2]. ʇʨʠ ʨʦʟʰʠʬʨʫʚʘʥʥʽ ʬʘʡʣʫ 

SOPS ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʛʨʫʧʠ ʢʣʶʯʽʚ ʧʦ ʧʦʨʷʜʢʫ ʽ ʚ ʢʦʞʥʽʡ ʛʨʫʧʽ ʥʘʤʘʛʘʻʪʴʩʷ ʚʽʜʥʦʚʠʪʠ 
ʬʨʘʛʤʝʥʪ ʢʣʶʯʘ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʦʚʥʦʛʦ ʢʣʶʯʘ ʟ ʮʽʻʾ ʛʨʫʧʠ. ʇʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 
ʬʨʘʛʤʝʥʪʘ SOPS ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʾ ʛʨʫʧʠ, ʜʦʢʠ ʥʝ ʙʫʜʝ ʚʽʜʥʦʚʣʝʥʦ ʜʦʩʪʘʪʥʴʦ 
ʬʨʘʛʤʝʥʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʛʦ ʢʣʶʯʘ ʜʘʥʠʭ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

 
ʈʠʩ. 2 ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧ ʢʣʶʯʽʚ 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Chacon S., Straub B. Pro Git (Second Edition). Apress open. 2014. P. 101 122. 
2. Mozilla SOPS: Secrets OPerationS. URL: https://swiety-

python.blogspot.com/2021/02/mozilla-sops-secrets-operations.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 
26.10.2024). 
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ʋɼʂ 004.75 
ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ɼʃʗ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ, ʈɽɸʃɯɿʆɺɸʅʆɰ ʅɸ ʆʉʅʆɺɯ ɿɸʉʆɹɯɺ CISCO  

ʐʚʝʜʦʚ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʘʛʫʥ ɸ.ɺ. 

 
ʄʝʪʘ ʨʦʙʦʪʠ - ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʨʝʘʣʽʟʦʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʟʘʩʦʙʽʚ Cisco. 
ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ -  ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʥʘʭʠʣʦʤ 

ʥʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 
ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʟʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ Cisco. 
ɺ ʧʨʦʝʢʪʽ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʛʣʷʜ ʽ ʘʥʘʣʽʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʆʧʠʩʘʥʦ ʦʙʣʘʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʨʝʞʥʠʭ ʨʽʰʝʥʴ ʽ ʧʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ. 

ɼʨʫʛʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʻʢʪ ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʽʥʩʪʨʫʤʝʥʪʠ Cisco. ʇʽʜʽʙʨʘʥʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʝʨʝʞʽ, ʷʢ ʧʘʩʠʚʥʝ, ʪʘʢ ʽ ʘʢʪʠʚʥʝ. 
ʇʽʜʽʙʨʘʥʦ ʢʽʥʮʝʚʽ ʧʨʠʩʪʨʦʾ. ʈʦʟʨʦʙʣʝʥʦ ʬʽʟʠʯʥʫ ʪʘ ʣʦʛʽʯʥʫ ʩʭʝʤʠ ʤʝʨʝʞʽ. 

ʊʨʝʪʽʤ ʝʪʘʧʦʤ ʙʫʣʦ ʨʦʟʜʽʣʽ ʨʝʘʣʽʟʦʚʘʥʦ ʢʦʤʧôʶʪʝʨʥʫ ʩʠʩʪʝʤʫ ʥʘ ʙʘʟʽ ʟʘʩʦʙʽʚ Cisco. 

ʅʘʣʘʰʪʦʚʘʥʦ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ EVE-NG. ʉʢʦʥʬʽʛʫʨʦʚʘʥʦ ʢʦʤʫʪʘʪʦʨʠ ʪʘ 
ʤʘʨʰʨʫʪʠʟʘʪʦʨ Cisco. ʅʘʣʘʰʪʦʚʘʥʦ ʢʽʥʮʝʚʽ ʧʨʠʩʪʨʦʾ. ʇʨʦʚʝʜʝʥʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 
ʙʝʟʧʝʢʠ ʤʝʨʝʞʽ. 

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʩʧʨʦʻʢʪʦʚʘʥʫ ʤʝʨʝʞʫ ʟ ʧʦʪʦʯʥʦʶ ʤʝʨʝʞʝʶ. 

ɿʘʨʘʟ ʢʦʤʧʘʥʽʷ Cisco ʥʘʜʘʻ ʥʘʡʢʨʘʱʽ ʨʽʰʝʥʥʷ ʫ ʩʬʝʨʽ ʤʝʨʝʞʝʚʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 
ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʾʾ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ 
ʧʦʙʫʜʫʚʘʪʠ ʤʘʩʰʪʘʙʦʚʘʥʫ ʤʝʨʝʞʫ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ. ʈʦʙʦʪʘ ʟ ʤʝʨʝʞʝʚʠʤ 
ʦʙʣʘʜʥʘʥʥʷʤ Cisco ʦʟʥʘʯʘʻ: 

- ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʝʨʝʞʽ. ʄʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ Cisco ʜʦʟʚʦʣʷʶʪʴ 
ʧʦʢʨʘʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʤʝʨʝʞʽ. ɸ ʩʘʤʝ, ʚʧʨʦʚʘʜʠʪʠ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʤʝʨʝʞʽ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʛʨʦʟ; 

- ʇʦʣʽʧʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ Cisco ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ Quality of Service (QoS) 
ʤʦʞʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʨʘʬʽʢ ʫ ʤʝʨʝʞʽ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʧʨʽʦʨʠʪʝʪʠ ʜʣʷ ʨʽʟʥʠʭ ʡʦʛʦ ʪʠʧʽʚ; 

- ʇʦʣʽʧʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʝʨʝʞʝʚʽ ʪʝʭʥʦʣʦʛʽʾ Cisco ʜʦʟʚʦʣʷʶʪʴ ʧʦʢʨʘʱʠʪʠ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ Quality of Service (QoS) 

ʤʦʞʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʨʘʬʽʢ ʫ ʤʝʨʝʞʽ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʧʨʽʦʨʠʪʝʪʠ ʜʣʷ ʨʽʟʥʠʭ ʡʦʛʦ ʪʠʧʽʚ 
[3]. 

ʇʨʠ ʚʠʙʦʨʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ Cisco ʙʫʣʦ ʦʙʨʘʥʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʣʽʥʽʡʢʠ Cisco ISR 
1000, ʪʘʢ ʷʢ ʮʝ ʢʨʘʱʠʡ ʚʠʙʽʨ ʜʣʷ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʦʩʥʦʚʥʠʭ 

ʬʫʥʢʮʽʡ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʙʝʟʧʝʢʠ ʪʘ ʧʽʜʪʨʠʤʢʠ SD-WAN. ʍʦʯʘ ʡʦʛʦ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 
ʦʙʤʝʞʝʥʘ, ʚʽʥ ʧʽʜʪʨʠʤʫʻ ʦʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʙʝʟʧʝʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. ɸ ʩʘʤʝ ʦʙʨʘʥʦ 
ʤʘʨʰʨʫʪʠʟʘʪʦʨ Cisco C1101-4P.ɺʽʥ ʤʘʻ 4 FE-ʧʦʨʪʠ, ʪʘ ʤʘʻ 1 GE-ʧʦʨʪ. ʇʽʜʪʨʠʤʫʻ 
ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʜʦ 1 ɻʙʽʪ/ʩ. [1]. 

ʇʨʠ ʚʠʙʦʨʽ ʢʦʤʫʪʘʪʦʨʽʚ Cisco ʙʫʣʦ ʦʙʨʘʥʦ ʢʦʤʫʪʘʪʦʨʠ ʣʽʥʽʡʢʠ Cisco Catalyst 9200, 
ʪʘʢ ʷʢ ʮʝ ʙʘʟʦʚʘ ʤʦʜʝʣʴ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʩʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʢʦʤʫʪʘʮʽʾ ʜʣʷ ʤʘʣʦʛʦ ʪʘ 
ʩʝʨʝʜʥʴʦʛʦ ʙʽʟʥʝʩʫ. ʍʦʨʦʰʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜʜʽʣʝʥʴ ʘʙʦ ʥʝʚʝʣʠʢʠʭ ʦʬʽʩʽʚ, ʷʢʽ 
ʤʘʶʪʴ ʦʙʤʝʞʝʥʽ ʚʠʤʦʛʠ ʜʦ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʙʨʘʥʦ Cisco C9200-

24P-A. ɺʽʥ ʤʘʻ 24 ʧʦʨʪʠ GE ʟ ʧʽʜʪʨʠʤʢʦʶ PoE+, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʠʪʠ ʥʘ ʥʴʦʛʦ 
ʢʘʤʝʨʠ ʽ ʪ.ʜ. ʄʘʻ 4 ʧʦʨʪʠ SFP. ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʦʞʝ ʩʷʛʘʪʠ ʜʦ 160 ɻʙʽʪ/ʩ. [2]. 

ʇʽʩʣʷ ʮʴʦʛʦ ʩʧʨʦʻʢʪʦʚʘʥʦ ʣʦʛʽʯʥʫ ʩʭʝʤʫ ʤʝʨʝʞʽ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʃʦʛʽʯʥʘ ʩʭʝʤʘ ʤʝʨʝʞʽ 

 

ʅʘʣʘʰʪʦʚʘʥʦ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ EVE-NG ʩʢʦʥʬʽʛʫʨʦʚʘʥʦ ʚʩʶ ʤʝʨʝʞʫ, 
ʥʘʣʘʰʪʦʚʘʥʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʢʦʤʫʪʘʪʦʨʠ, ʘ ʪʘʢʦʞ, ʧʨʦʚʝʜʝʥʦ ʙʘʟʦʚʽ ʟʘʭʦʜʠ ʚ ʩʬʝʨʽ 
ʢʽʙʝʨʙʝʟʧʝʢʠ. 

ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʙʫʣʦ ʧʦʨʽʚʥʷʥʥʷ ʩʧʨʦʻʢʪʦʚʘʥʦʾ ʤʝʨʝʞʽ ʟ ʧʦʪʦʯʥʦʶ ʤʝʨʝʞʝʶ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ. 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

 

1. All  Routers Products - Cisco. URL: 
https://www.cisco.com/c/en/us/products/routers/product-listing.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 
03.11.2024)  

2. Network Switches ï Cisco URL: 

https://www.cisco.com/site/us/en/products/networking/switches/index.html (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ 02.11.2024) 

3. ʇʝʨʝʚʘʛʠ ʚʠʚʯʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ Cisco ð ʩʪʘʪʪʷ ʚʽʜ çCisco, ʤʝʨʝʞʥʘ 
ʘʢʘʜʝʤʽʷè ð Education.ua. URL: https://www.education.ua/blog/47894/ (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 01.11.2024) 
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ʋɼʂ 004:42 
ɿɸʉʆɹʀ ɿɸɹɽɿʇɽʏɽʅʅʗ ʈɽɿʀʃʔɭʅʊʅʆʉʊɯ ʂʆʄʇôʖʊɽʈʅʆɰ ʄɽʈɽɾɯ ʅɸ 

ʇʈʀʂʃɸɼʅʆʄʋ ʈɯɺʅɯ. 

ɼ.ʖ. ʃʫʢʘʰʝʥʢʦ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʆ. ɭ. ʂʦʚʘʣʝʥʢʦ 

 
ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʟʚʽʚ ʜʦ ʟʥʘʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʢʽʙʝʨʟʘʛʨʦʟ ʧʨʠ ʟʘʧʫʩʢʫ ʘʪʘʢ ʥʘ ʚʽʜʤʦʚʫ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʽʥʬʽʢʫʚʘʥʥʷ 
ʤʽʣʴʡʦʥʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ (ʂʉ) ʰʢʽʜʣʠʚʠʤ ʢʦʜʦʤ, ʚʠʢʨʘʜʝʥʥʽ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ 

ʜʘʥʠʭ, ʨʦʟʩʠʣʘʥʥʷ ʤʘʩʰʪʘʙʥʦʛʦ ʩʧʘʤʫ, ʰʘʥʪʘʞʫ ʽ ʚʠʤʘʛʘʥʥʷ. ʂʽʙʝʨʟʘʛʨʦʟʠ ʤʦʞʫʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʙʽʥʘʮʽʾ ʜʝʢʽʣʴʢʦʭ ʘʪʘʢ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʦʤʽ ʪʘ ʥʝʚʽʜʦʤʽ 
ʚʨʘʟʣʠʚʦʩʪʽ ʢʽʥʮʝʚʠʭ ʧʨʠʩʪʨʦʾʚ [1]. 

ʆʧʠʩʘʥʘ ʩʠʪʫʘʮʽʷ ʘʢʪʠʚʽʟʫʻ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ, ʟʜʘʪʥʠʭ ʚʠʷʚʣʷʪʠ, ʟʘʧʦʙʽʛʘʪʠ 

ʪʘ ʧʦʤôʷʢʰʫʚʘʪʠ ʢʽʙʝʨʘʪʘʢʠ ʥʘ ʤʝʨʝʞʽ. ʂʨʽʤ ʪʦʛʦ, ʜʫʞʝ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʝ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʘʪʘʢ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʧʦʙʫʜʦʚʘ 
ʨʝʟʠʣʴʻʥʪʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʟʜʘʪʥʽʰʚʠʜʢʦ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʪʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʪʠ 
ʚ ʫʤʦʚʘʭ ʟʜʽʡʩʥʝʥʥʷ ʘʪʘʢ. [1] 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʠʣʴʻʥʪʥʦʩʪʽ ʥʘ ʧʨʠʢʣʘʜʥʦʤʫ ʨʽʚʥʽ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʟ ʢʽʣʴʢʦʭ 
ʧʨʠʯʠʥ. ʅʘʩʘʤʧʝʨʝʜ, ʧʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ ð ʮʝ ʦʩʥʦʚʥʘ ʪʦʯʢʘ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ 
ʤʝʨʝʞʝʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʝʙ-ʜʦʜʘʪʢʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ. ɺʽʜʤʦʚʘ ʘʙʦ ʟʙʦʾ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ 
ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʜʦʩʪʫʧʫ ʜʦ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʤʦʞʝ ʟʘʚʜʘʪʠ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʨʝʧʫʪʘʮʽʾ ʪʘ ʜʽʷʣʴʥʦʩʪʽ 
ʦʨʛʘʥʽʟʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʢʽʙʝʨʟʘʛʨʦʟ ʩʧʨʷʤʦʚʘʥʽ ʩʘʤʝ ʥʘ ʧʨʠʢʣʘʜʥʠʡ ʨʽʚʝʥʴ, 
ʚʘʞʣʠʚʦ ʤʘʪʠ ʥʘʜʽʡʥʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʘʪʘʢ, ʪʘʢʠʭ ʷʢ SQL-ʽʥ'ʻʢʮʽʾ, XSS ʪʘ DDoS. ʎʽ 
ʘʪʘʢʠ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʨʦʙʦʪʫ ʜʦʜʘʪʢʽʚ, ʩʧʨʠʯʠʥʠʪʠ ʚʠʢʨʘʜʝʥʥʷ ʜʘʥʠʭ ʘʙʦ ʪʠʤʯʘʩʦʚʝ 

ʙʣʦʢʫʚʘʥʥʷ ʜʦʩʪʫʧʫ, ʱʦ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʚʨʘʟʣʠʚʦʶ ʪʘ ʟʥʠʞʫʻ ʾʾ ʩʪʽʡʢʽʩʪʴ. 
ʅʘ ʧʨʠʢʣʘʜʥʦʤʫ ʨʽʚʥʽ ʯʘʩʪʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʢʦʥʬʽʜʝʥʮʽʡʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʦʩʦʙʠʩʪʘ 

ʽʥʬʦʨʤʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʬʽʥʘʥʩʦʚʽ ʜʘʥʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʠʣʴʻʥʪʥʦʩʪʽ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ 
ʩʧʨʠʷʻ ʟʘʭʠʩʪʫ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʟʘʧʦʙʽʛʘʶʯʠ ʾʭʥʴʦʤʫ ʚʠʢʨʘʜʝʥʥʶ 

ʘʙʦ ʢʦʤʧʨʦʤʝʪʘʮʽʾ. ɺʦʜʥʦʯʘʩ, ʮʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ ʪʘ 
ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ, ʪʘʢʠʤ ʷʢ GDPR ʘʙʦ HIPAA, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. ɺʠʢʦʥʘʥʥʷ ʮʠʭ ʚʠʤʦʛ ʚʘʞʣʠʚʝ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʟʘʭʠʩʪʫ 
ʧʨʘʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʡ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʶʨʠʜʠʯʥʠʤ ʽ ʬʽʥʘʥʩʦʚʠʤ ʥʘʩʣʽʜʢʘʤ.[2]. 

ʈʝʟʠʣʴʻʥʪʥʽʩʪʴ ʥʘ ʧʨʠʢʣʘʜʥʦʤʫ ʨʽʚʥʽ ʧʽʜʪʨʠʤʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʙʽʟʥʝʩʫ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʥʘ 
ʮʴʦʤʫ ʨʽʚʥʽ ʧʨʘʮʶʶʪʴ ʬʫʥʢʮʽʾ, ʚʘʞʣʠʚʽ ʜʣʷ ʱʦʜʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ. ʐʚʠʜʢʝ 
ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʧʽʩʣʷ ʘʪʘʢʠ ʘʙʦ ʟʙʦʶ ʥʘ ʧʨʠʢʣʘʜʥʦʤʫ ʨʽʚʥʽ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ 
ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʧʦʩʣʫʛ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʢʣʽʻʥʪʩʴʢʦʾ ʜʦʚʽʨʠ ʪʘ ʨʝʧʫʪʘʮʽʾ ʢʦʤʧʘʥʽʾ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʥʘ 
ʧʨʠʢʣʘʜʥʦʤʫ ʨʽʚʥʽ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʪʠ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, 
ʟʙʝʨʽʛʘʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʘʪʘʢ, ʱʦ ʨʦʙʠʪʴ ʤʝʨʝʞʝʚʽ ʩʝʨʚʽʩʠ 
ʙʽʣʴʰ ʥʘʜʽʡʥʠʤʠ ʪʘ ʫʩʧʽʰʥʠʤʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʠʟʥʘʥʦʶ ʩʚʽʪʦʚʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ ʦʮʽʥʢʠ ʚʨʘʟʣʠʚʦʩʪʝʡ ʚʝʙ-
ʜʦʜʘʪʢʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʫʯʘʩʥʽ ʪʨʝʥʜʠ ʙʝʟʧʝʢʠ ʻ OWASP çʊʦʧ-10è [3]. ɼʦ ʮʴʦʛʦ ʪʦʧʫ 
ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʨʘʟʣʠʚʦʩʪʽ ʚʝʙ-ʜʦʜʘʪʢʽʚ: 
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ʈʠʩ. 1. OWASP Top Ten Vulnerabilities 

OWASP Top 10 ʩʣʫʛʫʻ ʧʨʘʢʪʠʯʥʠʤ ʧʦʩʽʙʥʠʢʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʽ 
ʪʝʩʪʫʚʘʣʴʥʠʢʘʤ ʥʝ ʪʽʣʴʢʠ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ, ʘʣʝ ʡ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ 
ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʮʠʤ ʫʨʘʟʣʠʚʦʩʪʷʤ. ɹʘʛʘʪʦ ʦʨʛʘʥʽʟʘʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
OWASP Top 10 ʷʢ ʥʘʚʯʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʚʠʪʢʫ ʙʝʟʧʝʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʢʦʜʫʚʘʥʥʷ. ɿʥʘʥʥʷ ʧʨʦ ʪʠʧʦʚʽ ʫʨʘʟʣʠʚʦʩʪʽ ʪʘ ʤʝʪʦʜʠ ʾʭ ʟʘʧʦʙʽʛʘʥʥʷ ʜʦʧʦʤʘʛʘʻ 
ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʩʪʽʡʢʽʰʽ ʜʦʜʘʪʢʠ. OWASP Top 10 ʪʘʢʦʞ ʩʧʨʠʷʻ ʚʧʨʦʚʘʜʞʝʥʥʶ 
ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ (SDLC). ɿʘʤʽʩʪʴ ʪʦʛʦ ʱʦʙ ʚʠʷʚʣʷʪʠ ʫʨʘʟʣʠʚʦʩʪʽ ʣʠʰʝ ʧʽʩʣʷ ʨʦʟʨʦʙʢʠ, 

ʜʦʢʫʤʝʥʪ ʟʘʢʣʠʢʘʻ ʽʥʪʝʛʨʫʚʘʪʠ ʙʝʟʧʝʢʫ ɦ ʝ ʥʘ ʝʪʘʧʘʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ. ʎʝ 
ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʥʠʟʠʪʠ ʨʠʟʠʢʠ, ʘʣʝ ʡ ʫʥʠʢʥʫʪʠ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʚʞʝ 
ʧʽʩʣʷ ʚʠʭʦʜʫ ʧʨʦʜʫʢʪʫ ʥʘ ʨʠʥʦʢ. ɿʘ ʜʘʥʠʤʠ OWASP Foundation, ʮʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 
ʦʨʛʘʥʽʟʘʮʽʷʤ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʨʝʟʠʣʴʻʥʪʥʽʩʪʴ ʜʦʜʘʪʢʽʚ ʽ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢ ʟʙʦʾʚ 

ʽ ʚʪʨʘʪ ʜʘʥʠʭ. 
ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʟʠʣʴʻʥʪʥʦʩʪʽ ʥʘ ʧʨʠʢʣʘʜʥʦʤʫ ʨʽʚʥʽ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʟʘʭʠʩʪ ʚʝʙ-

ʜʦʜʘʪʢʽʚ, ʘʣʝ ʡ ʢʦʤʧʣʝʢʩʥʫ ʙʝʟʧʝʢʫ API. ʅʝʜʦʩʪʘʪʥʽʡ ʟʘʭʠʩʪ API ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʩʝʨʡʦʟʥʠʭ ʧʦʨʫʰʝʥʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʘʙʦ ʚʠʪʦʢʫ ʜʘʥʠʭ. ɯʥʪʝʛʨʘʮʽʷ ʨʝʢʦʤʝʥʜʘʮʽʡ OWASP 

ʜʣʷ API ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʩʪʽʡʢʽ ʪʘ ʙʝʟʧʝʯʥʽ ʤʝʨʝʞʝʚʽ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʧʦʩʣʫʛ ʽ ʟʘʭʠʱʝʥʽʩʪʴ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ.. ʎʝ ʨʦʙʠʪʴ API ʧʨʠʚʘʙʣʠʚʠʤʠ 
ʮʽʣʷʤʠ ʜʣʷ ʘʪʘʢ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 
ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. [3] 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʊɸʂʉʆʅʆʄɯʗ ʊɸ ʆʅʊʆʃʆɻɯʗ . [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 
ʜʦʩʪʧʫʧʫ:https://www.researchgate.net/publication/339977711_REZILENTNIST_K
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ONTOLOGIA / (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 29.10.2024) 
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Privacy Compliance: A Qualitative Study. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://ar5iv.labs.arxiv.org/html/2208.08671 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 05.04.2021). 

3. OWASP Foundation. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://owasp.org/ 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 29.10.2024). 
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UDC 004.75 
CONCEPTUAL MODEL FOR WEB 3.0 INFRASTRUCTURE IN DOMAIN -

SPECIFIC SCENARIO PROCESSING 

Andrii Patsora, scientific supervisor Vadym Shkarupylo 
 

Introduction. The advent of Web 3.0 has introduced a new era of decentralized internet 
infrastructure, emphasizing user ownership, privacy, and distributed data control. This shift is 

particularly impactful for emerging technologies such as the Internet of Things (IoT) and 
embedded systems, which rely on efficient data processing and decision-making frameworks. 
Domain-specific scenario processing, which tailors system responses based on the specific 
requirements of an application domain, is becoming increasingly important as systems become 

more interconnected and intelligent. In this context, a conceptual model for representing Web 
3.0 infrastructure is crucial to facilitate the flexible, secure, and scalable operation of these 
systems. 

Conceptual model overview. The proposed conceptual model for Web 3.0 infrastructure 

representation focuses on creating a modular and adaptive framework. This model integrates 
decentralized protocols, blockchain technologies, and distributed computing resources, 
providing a robust platform for IoT and embedded systems. At its core, the model is designed 
to support flexibility in data processing, allowing devices and systems to process information 

locally or distribute tasks across a network as needed. The inclusion of smart contracts and 
decentralized autonomous organizations (DAOs) enables automated scenario handling, 
reducing the need for human intervention and increasing system autonomy. 

A key feature of this model is its ability to seamlessly integrate with various domain-

oriented architectures. By incorporating semantic web technologies and AI-driven decision 
support systems, it can adapt to the specific needs of different industries or application areas, 
such as healthcare, smart cities, or industrial automation. This flexibility ensures that the 
infrastructure remains relevant and efficient in different scenarios, regardless of the unique 

demands of each domain. 
Application in domain-oriented scenarios. One of the main advantages of the conceptual 

model is its application in real-world, domain-specific scenarios. For example, in the healthcare 
sector, IoT devices and embedded systems can utilize this model to securely exchange and 

process patient data in real-time. Web 3.0 technologies, such as blockchain, ensure that data 
integrity and privacy are maintained, while smart contracts automate critical processes like 
medical record updates, prescription renewals, or insurance claims. This decentralized approach 
not only increases efficiency but also enhances data security and compliance with regulatory 

standards. In a smart city environment, the model can manage vast networks of sensors and 
devices, processing data locally to make real-time decisions regarding traffic control, energy 
management, or environmental monitoring. The decentralized infrastructure of Web 3.0 ensures 
that these systems can continue to function effectively even if parts of the network experience 

failures, as the model supports redundant and distributed data storage and processing. 
Comparison to existing models. Compared to traditional Web 2.0 infrastructure, which 

relies on centralized data storage and processing, this Web 3.0-based model offers significant 
improvements in terms of security, scalability, and flexibility. While Web 2.0 models often 

struggle with bottlenecks and single points of failure, the decentralized nature of Web 3.0 
eliminates these vulnerabilities. Furthermore, by leveraging blockchain and smart contract 
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technologies, the proposed model allows for transparent and secure interactions between 
systems, enhancing trust and reducing operational risks. When compared to existing Web 3.0 
models, the proposed conceptual model stands out for its focus on domain-specific scenario 
processing. Many current approaches prioritize general-purpose decentralization without fully 

addressing the unique requirements of individual domains. By tailoring the infrastructure to the 
needs of specific sectors, this model ensures that IoT and embedded systems can operate more 
efficiently and securely, providing a competitive advantage over more generic architectures. 

Conclusion. The proposed conceptual model for the Web 3.0 infrastructure in domain-

specific scenario processing represents a notable advancement in the design, development, and 
implementation of decentralized systems. This model introduces a comprehensive framework 
that addresses the increasingly complex challenges presented by modern computing 
environments, particularly within the realms of the Internet of Things (IoT) and embedded 

systems. By placing an emphasis on core principles such as flexibility, security, and 
adaptability, this model offers a highly robust platform capable of meeting the growing and 
ever-changing demands of a wide range of industries. 

One of the key strengths of this model lies in its integration of decentralized technologies, 

including but not limited to blockchain and smart contracts, which significantly enhance its 
ability to efficiently manage distributed environments. This allows for greater control over data 
integrity, privacy, and the autonomy of devices operating within the network. In this regard, the 
model not only ensures that data remains secure and trustworthy, but it also enables efficient 

and transparent interactions across disparate systems, forming the foundation for complex, 
dynamic infrastructures. 

Moreover, the modelôs inherent scalability across multiple domains further underscores 
its versatility and potential for widespread application. Whether applied in healthcare, smart 

city initiatives, or industrial automation, the model demonstrates its capacity to handle a wide 
variety of application scenarios with ease. This scalability is particularly critical for addressing 
the diverse requirements of real-world systems, where interoperability between platforms and 
technologies is essential for achieving efficient, real-time decision-making. 
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ʄʆɼɽʃɯ ʊɸ ɿɸʉʆɹʀ ʆʇʊʀʄɯɿɸʎɯɰ ʄɯʂʈʆʉɽʈɺɯʉʅʀʍ ɸʈʍɯʊɽʂʊʋʈ ɼʃʗ 

ɺʀʉʆʂʆʅɸɺɸʅʊɸɾɽʅʀʍ ʂʆʄʇ'ʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 

ɿʘʭ ɺ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ. 

 

ʋ ʩʫʯʘʩʥʽʡ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʪʘʣʘ 
ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʠʭ, ʛʥʫʯʢʠʭ ʪʘ ʩʪʽʡʢʠʭ ʜʦ ʚʽʜʤʦʚ 
ʩʠʩʪʝʤ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʤʦʜʫʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʥʝʟʘʣʝʞʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʤʽʢʨʦʩʝʨʚʽʩʠ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʙʽʟʥʝʩ-ʚʠʤʦʛ. ʄʦʚʘ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ Kotlin, ʷʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʨʦʩʪʦʪʫ ʪʘ ʧʦʪʫʞʥʽʩʪʴ, ʟʜʦʙʫʣʘ ʚʠʟʥʘʥʥʷ ʷʢ 
ʥʘʜʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʩʫʤʽʩʥʦʩʪʽ ʟ JVM ʪʘ 
ʧʽʜʪʨʠʤʮʽ ʩʫʯʘʩʥʠʭ ʧʘʨʘʜʠʛʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʢʪʠʚʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ Kotlin ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʘ 
ʥʝʙʣʦʢʫʶʯʠʭ ʜʦʜʘʪʢʽʚ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʠʩʪʝʤ [1]. 

ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʜʦʜʘʪʢʽʚ ʪʘ ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʠʤʦʛʠ ʜʦ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ. ʊʨʘʜʠʮʽʡʥʽ ʩʠʥʭʨʦʥʥʽ 

ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʥʝ ʟʘʚʞʜʠ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʰʚʠʜʢʦʜʽʶ, ʱʦ ʤʦʞʝ 
ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʪʨʠʤʦʢ ʪʘ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʩʝʨʚʽʩʫ. ʈʝʘʢʪʠʚʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 
ʟʘʩʥʦʚʘʥʝ ʥʘ ʘʩʠʥʭʨʦʥʥʦʩʪʽ ʪʘ ʥʝʙʣʦʢʫʶʯʽʡ ʦʙʨʦʙʮʽ, ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʽʰʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ 

ʟʤʝʥʰʫʶʯʠ ʟʘʪʨʠʤʢʠ [2]. ʋ ʧʦʻʜʥʘʥʥʽ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ Kotlin, ʮʝ ʥʘʜʘʻ ʧʦʪʫʞʥʠʡ 
ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʫʯʘʩʥʠʭ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʠʩʪʝʤ. ʊʦʤʫ, ʜʦʩʣʽʜʞʝʥʥʷ 
ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʥʘ ʙʘʟʽ Kotlin ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʪʠʚʥʠʭ 
ʧʽʜʭʦʜʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ. 

ʈʝʘʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʧʦʢʨʘʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʪʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 
ʾʭʥʴʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʚʽʜʤʦʚ. ʋ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʥʭʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʞʥʘ 
ʦʧʝʨʘʮʽʷ, ʱʦ ʦʯʽʢʫʻ ʟʘʚʝʨʰʝʥʥʷ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʘʙʦ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʙʣʦʢʫʻ ʧʦʪʦʢʠ, ʱʦ 
ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʪʨʠʤʦʢ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ. ʋ ʨʝʘʢʪʠʚʥʠʭ ʜʦʜʘʪʢʘʭ, 

ʟʘʚʜʷʢʠ ʥʝʙʣʦʢʫʶʯʠʤ ʦʧʝʨʘʮʽʷʤ ʪʘ ʘʩʠʥʭʨʦʥʥʠʤ API, ʫʩʽ ʧʨʦʮʝʩʠ ʚʠʢʦʥʫʶʪʴʩʷ 
ʧʘʨʘʣʝʣʴʥʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ ʪʘ ʫʥʠʢʘʪʠ 
ʧʨʦʩʪʦʾʚ. ʂʨʽʤ ʪʦʛʦ, ʨʝʘʢʪʠʚʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʣʝʛʰʫʻ ʦʙʨʦʙʢʫ ʧʦʤʠʣʦʢ ʪʘ ʚʽʜʤʦʚ ð 
ʟʘʤʽʩʪʴ ʢʣʘʩʠʯʥʠʭ ʚʠʢʣʶʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʦʙʨʦʙʢʠ ʧʦʜʽʡ, 

ʱʦ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʦʶ ʧʽʜ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 
ɿʘʚʜʷʢʠ ʧʽʜʪʨʠʤʮʽ Kotlin ʢʦʨʫʪʠʥ, ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʘʩʠʥʭʨʦʥʥʠʡ ʢʦʜ, 
ʷʢʠʡ ʚʠʛʣʷʜʘʻ ʷʢ ʩʠʥʭʨʦʥʥʠʡ, ʱʦ ʧʦʣʝʛʰʫʻ ʡʦʛʦ ʯʠʪʘʙʝʣʴʥʽʩʪʴ ʪʘ ʧʽʜʪʨʠʤʢʫ. ʎʝ 
ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʧʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ ʢʦʤʘʥʜʘʤʠ ʨʦʟʨʦʙʥʠʢʽʚ, ʜʝ ʚʘʞʣʠʚʘ 

ʟʨʦʟʫʤʽʣʽʩʪʴ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ ʢʦʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʘʢʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ 
ʚ ʤʽʢʨʦʩʝʨʚʽʩʠ ʥʘ Kotlin ʥʝ ʣʠʰʝ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʡ ʩʧʨʦʱʫʻ 
ʨʦʟʨʦʙʢʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʾʭʥʶ ʥʘʜʽʡʥʽʩʪʴ ʫ ʜʦʚʛʦʪʨʠʚʘʣʽʡ 
ʧʝʨʩʧʝʢʪʠʚʽ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦ ʚʠʢʦʥʘʪʠ ʪʘʢʽ 
ʦʩʥʦʚʥʽ ʝʪʘʧʠ: 

1. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʤʽʢʨʦʩʝʨʚʽʩʥʠʭ ʘʨʭʽʪʝʢʪʫʨ ʥʘ ʦʩʥʦʚʽ 
Kotlin, ʟʦʢʨʝʤʘ ʤʝʪʦʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

2. ɺʠʚʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʙʽʙʣʽʦʪʝʢ ʪʘ ʬʨʝʡʤʚʦʨʢʽʚ ʜʣʷ ʨʝʘʢʪʠʚʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ Kotlin, ʪʘʢʠʭ ʷʢ Spring WebFlux ʪʘ Project Reactor, ʦʮʽʥʢʘ ʾʭ ʧʝʨʝʚʘʛ ʪʘ 
ʥʝʜʦʣʽʢʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʠʩʪʝʤ. 

3. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʾ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʰʣʷʭʦʤ 

ʽʥʪʝʛʨʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʩʠʥʭʨʦʥʥʠʭ API ʪʘ 
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ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʥʝʙʣʦʢʫʶʯʠʭ ʦʧʝʨʘʮʽʡ ʚʚʦʜʫ-ʚʠʚʦʜʫ. ʇʣʘʥʫʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʤʝʪʨʠʢʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʾʭ ʚʠʤʽʨʶʚʘʥʥʷ. 

4. ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʪʦʪʠʧʫ ʤʽʢʨʦʩʝʨʚʽʩʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ Kotlin ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʩʝʨʽʾ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʽʜ ʨʽʟʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ 
ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢ JMeter ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ VisualVM ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 
ʨʝʩʫʨʩʽʚ. 

5. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʨʝʘʣʴʥʠʭ ʧʨʦʻʢʪʘʭ. ɹʫʜʫʪʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʟ 
ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʽʜʭʦʜʘʤʠ, ʪʘ ʚʠʟʥʘʯʝʥʦ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

ɿʘʧʣʘʥʦʚʘʥʘ ʨʦʙʦʪʘ ʚ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʨʘʢʪʠʯʥʫ ʧʝʨʝʚʽʨʢʫ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʘʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʤʽʢʨʦʩʝʨʚʽʩʥʠʭ ʘʨʭʽʪʝʢʪʫʨʘʭ ʥʘ ʙʘʟʽ Kotlin. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʙʫʜʝ ʚʢʣʶʯʘʪʠ ʩʪʚʦʨʝʥʥʷ ʘʩʠʥʭʨʦʥʥʠʭ API ʪʘ ʥʝʙʣʦʢʫʶʯʠʭ 
ʦʧʝʨʘʮʽʡ ʚʚʦʜʫ-ʚʠʚʦʜʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ. 
ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʙʫʜʝ ʧʨʠʜʽʣʝʥʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ ʪʘ ʽʥʰʠʤʠ ʟʦʚʥʽʰʥʽʤʠ 
ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʻ ʚʫʟʴʢʠʤʠ ʤʽʩʮʷʤʠ ʚ ʩʠʥʭʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʢʣʶʯʦʚʽ ʤʝʪʨʠʢʠ, ʷʢ ʯʘʩ ʚʽʜʛʫʢʫ, 
ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ (ʎʇ, ʧʘʤ'ʷʪʴ). 

ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʦʙʨʦʙʮʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʪʘ 
ʜʘʥʠʭ ʪʨʘʜʠʮʽʡʥʽ ʤʽʢʨʦʩʝʨʚʽʩʥʽ ʜʦʜʘʪʢʠ ʥʘ ʦʩʥʦʚʽ ʩʠʥʭʨʦʥʥʠʭ ʤʝʪʦʜʽʚ ʩʪʠʢʘʶʪʴʩʷ ʟ 

ʦʙʤʝʞʝʥʥʷʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɹʣʦʢʫʚʘʥʥʷ ʧʦʪʦʢʽʚ, ʥʝʜʦʩʪʘʪʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ 
ʚʠʩʦʢʘ ʟʘʪʨʠʤʢʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ. 
ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʩʝʨʚʽʩʥʠʭ ʘʨʭʽʪʝʢʪʫʨ ʥʘ ʙʘʟʽ Kotlin ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʝʘʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʩʪʚʦʨʝʥʥʷ ʥʝʙʣʦʢʫʶʯʠʭ ʩʝʨʚʽʩʽʚ, ʟʜʘʪʥʠʭ 
ʤʘʩʰʪʘʙʫʚʘʪʠʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ 
ʥʘʚʽʪʴ ʧʨʠ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʯʽʢʫʻʪʴʩʷ ʦʪʨʠʤʘʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʽʢʨʦʩʝʨʚʽʩʽʚ ʥʘ Kotlin ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʩʠʩʪʝʤ, ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ. 
ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʜʝ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʫ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʫ ʦʙʨʦʙʢʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ, ʱʦ ʻ ʢʨʠʪʠʯʥʦ 
ʚʘʞʣʠʚʠʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Aigner, S., Elizarov, R., Jemerov, D., Isakova, S. (2024). Kotlin in Action 2nd Edition. 
ʉʪʦʨʽʥʢʘ 3, Kotlin: what and why. Manning Publications. 

2. Chakraborty, R. (2017). Reactive Programming in Kotlin: Design and build non-
blocking, asynchronous Kotlin applications with RxKotlin, Reactor-Kotlin, and Kotlin 

coroutines. ʉʪʦʨʽʥʢʘ 10, Reasons to adapt functional reactive programming. Packt 
Publishing. 
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ʋɼʂ 004.42 
ʇʈʆɹʃɽʄʀ ɹɽɿʇɽʂʀ ʉʀʉʊɽʄ ʈʆɿʋʄʅʆɻʆ ɹʋɼʀʅʂʋ 

ʋʢʨʘʾʥʝʮʴ ɼ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ. 
 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ (Smart Home Systems) ʩʪʘʶʪʴ ʚʩʝ 
ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ, ʘʜʞʝ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʦʚʩʷʢʜʝʥʥʽ, ʨʫʪʠʥʽ, 
ʟʘʚʜʘʥʥʷ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʜʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʘʙʦ ʥʘʚʽʪʴ ʙʝʟʧʝʢʠ ʜʣʷ 
ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʦʛʨʘʤʥʝ  ʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʮʠʭ ʩʠʩʪʝʤ ʚʽʜʽʛʨʘʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʟʘ ʘʧʘʨʘʪʥʝ ï ʦʙôʻʜʥʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʝʢʪʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ 
ʥʠʤʠ. ʇʨʦʪʝ, ʧʦʨʷʜ ʽʟ ʮʠʤ, ʧʦʩʪʘʻ ʚʘʞʣʠʚʝ ʧʠʪʘʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʟʘʩʦʙʽʚ ʙʝʟʧʝʢʠ, ʱʦ ʻ 
ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɸʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ 

ʥʘʩʪʫʧʥʠʭ ʨʽʚʥʽʚ: ʢʝʨʫʶʯʽ ʩʝʨʚʽʩʠ, ʽʥʪʝʨʬʝʡʩʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʧʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ ʟ 
ʧʨʠʩʪʨʦʷʤʠ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʝ, ʷʢ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. ɸ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʫʣʽʚ ʙʝʟʧʝʢʠ ʥʘ ʨʽʚʥʽ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʣʶʯʘʻ ʪʘʢʽ ʤʝʭʘʥʽʟʤʠ, ʷʢ ʥʘʧʨʠʢʣʘʜ: ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʧʝʨʝʜʘʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʯʝʨʝʟ 
ʟʘʭʠʱʝʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ [1], ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʤʝʪʦʜʠ ʘʪʘʢ ʥʘ ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ 
ʚʢʣʶʯʘʶʪʴ ʩʣʘʙʢʽ ʧʘʨʦʣʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ (MFA) ʪʘ 

ʥʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ. ʅʘʧʨʠʢʣʘʜ, ʙʘʛʘʪʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦʜʦʚʞʫʶʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʧʘʨʦʣʽ, ʱʦ ʨʦʙʠʪʴ ʧʨʠʩʪʨʦʾ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʘʪʘʢ. ɼʣʷ 
ʧʦʩʠʣʝʥʥʷ ʙʝʟʧʝʢʠ ʩʫʯʘʩʥʽ ʨʽʰʝʥʥʷ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ 
ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ (ʨʠʩ. 1), ʪʘʢʽ ʷʢ: ʜʚʦʬʘʢʪʦʨʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ (2FA), ʙʽʦʤʝʪʨʠʯʥʘ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʩʝʨʪʠʬʽʢʘʪʥʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʽʥʰʽ. ʂʨʽʤ ʪʦʛʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʧʨʦʪʦʢʦʣʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ TLS (Transport Layer Security) ʽ OAuth/OpenID, 
ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ ʧʝʨʝʭʦʧʣʝʥʥʷ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʧʝʨʝʜʘʯʽ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ ʪʘ 
ʩʝʨʚʝʨʘʤʠ. 

 

 
ʈʠʩ. 1 ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 

 
ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʦʟʚʦʣʷʶʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʤʦʥʽʪʦʨʠʪʠ ʪʘ 

ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʘʤʠ ʙʝʟʧʝʢʠ. ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʩʪʝʞʝʥʥʷ ʩʪʘʥʫ 
ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʝ ʦʥʦʚʣʝʥʥʷ ʙʝʟʧʝʢʦʚʠʭ 
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ʤʦʜʫʣʽʚ. ʎʷ ʬʫʥʢʮʽʷ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ, 
ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʠʩʪʝʤʘ ʚʠʷʚʣʷʻ ʧʽʜʦʟʨʽʣʽ ʘʢʪʠʚʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ 
ʜʦ ʢʘʤʝʨ ʘʙʦ ʜʚʝʨʝʡ, ʚʣʘʩʥʠʢ ʙʫʜʠʥʢʫ ʦʪʨʠʤʫʻ ʩʧʦʚʽʱʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʻʜʥʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʨʽʰʝʥʴ ʪʘ ʪʝʭʥʦʣʦʛʽʡ IoT. 

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʚ 2023 ʨʦʮʽ [2], ʢʽʣʴʢʽʩʪʴ ʘʪʘʢ ʚ 
ʩʬʝʨʽ ʢʽʙʝʨʙʝʟʧʝʢʠ ʫ ʩʠʩʪʝʤʘʭ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ʥʘʜʘʣʽ IoT) ʟʨʦʩʣʘ ʥʘ 87% ʫ ʧʦʨʽʚʥʷʥʥʽ 
ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ, ʜʦʩʷʛʥʫʚʰʠ ʧʦʥʘʜ 112 ʤʽʣʴʡʦʥʽʚ ʚʠʧʘʜʢʽʚ ʫ 2022 ʨʦʮʽ. ʎʝ ʟʥʘʯʥʝ 
ʟʨʦʩʪʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘʣʝ ʡ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʟʘʭʠʱʝʥʽʩʪʶ ʜʦʤʘʰʥʽʭ ʤʝʨʝʞ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʩʥʦʚʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ, ʪʘʢʽ ʷʢ ʩʢʣʘʜʥʽ ʧʘʨʦʣʽ ʪʘ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. 
ʈʽʚʝʥʴ ʚʨʘʟʣʠʚʦʩʪʽ ʩʠʩʪʝʤ IoT ʧʨʦʜʦʚʞʫʻ ʟʘʣʠʰʘʪʠʩʷ ʚʠʩʦʢʠʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʪʝʨʤʽʥʦʚʠʭ 
ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ. 

ɺʘʨʪʦ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ ʱʦ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʧʦʚʠʥʥʽ 
ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʽ ʘʪʘʢʠ, ʘʣʝ ʱʝ ʡ ʚʥʫʪʨʽʰʥʽ ʟʘʛʨʦʟʠ, ʪʘʢʽ ʷʢ ʚʠʧʘʜʢʦʚʠʡ 
ʘʙʦ ʥʘʚʤʠʩʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʨʠʪʠʯʥʠʭ ʜʘʥʠʭ ʩʘʤʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʨʦʣʴʦʚʝ ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ (RBAC), ʷʢʝ ʥʘʜʘʻ 

ʨʽʟʥʽ ʨʽʚʥʽ ʜʦʩʪʫʧʫ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʨʦʣʝʡ ʫ ʩʠʩʪʝʤʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 
ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʘʞʣʠʚʠʭ 
ʢʦʥʬʽʛʫʨʘʮʽʡ ʩʠʩʪʝʤʠ ʘʙʦ ʧʨʠʩʪʨʦʾʚ, ʥʝʤʦʚ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʠ. 

ʈʘʟʦʤ ʟ ʙʝʟʧʝʢʦʶ, ʚʘʞʣʠʚʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʝ ʧʠʪʘʥʥʷ ʷʢ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 

ʜʘʥʠʭ. ɸʜʞʝ ʚ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ IoT, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʫʤʥʠʭ 
ʙʫʜʠʥʢʽʚ, ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʟʘʛʘʣʴʥʠʭ ʧʨʘʚʠʣ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʫ 
ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʜʽʻ ɿʘʛʘʣʴʥʠʡ ʨʝʛʣʘʤʝʥʪ ʟʘʭʠʩʪʫ ʜʘʥʠʭ (GDPR), ʷʢʠʡ ʨʝʛʫʣʶʻ 
ʦʙʨʦʙʢʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝʡ ʩʪʘʥʜʘʨʪ ʚʠʤʘʛʘʻ ʚʽʜ 

ʚʠʨʦʙʥʠʢʽʚ ʧʨʠʩʪʨʦʾʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʚʟʘʻʤʦʜʽʾ ʟ ʜʘʥʠʤʠ, ʱʦ 
ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʟʘʛʘʣʴʥʶʶʯʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʠʩʪʝʤ ʨʦʟʫʤʥʦʛʦ 
ʙʫʜʠʥʢʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, ʘ ʱʝ ʡ ʙʝʟʧʝʯʥʠʤ. ɯʥʪʝʛʨʘʮʽʷ 

ʙʝʟʧʝʢʦʚʠʭ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ ʘʚʪʝʥʪʠʬʽʢʘʮʽʷ, ʰʠʬʨʫʚʘʥʥʷ, ʦʥʦʚʣʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ, 
ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʮʠʭ ʩʠʩʪʝʤ. ɺʨʘʭʦʚʫʶʯʠ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʽʙʝʨʟʘʛʨʦʟ, 
ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 
ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʮʠʭ ʜʘʥʠʭ. 
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ʋɼʂ: 004.42:628.92:681.3.067.7:004.032.26 
ʈʆɿʈʆɹʂɸ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɯʅɾɽʅɽʈʅʀʄʀ 

ʂʆʄʋʅɯʂɸʎɯʗʄʀ ɼʃʗ ʇʈʀɺɸʊʅʆɻʆ ɹʋɼʀʅʂʋ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ɸʃɻʆʈʀʊʄɯɺ. 

ʂʨʠʞʘʥʽʚʩʴʢʠʡ ʄ. ʉ, ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 
 
ʄʝʪʘ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ -  ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʥʘʜʽʡʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʫʥʽʢʘʮʽʷʤʠ, ʷʢʘ ʥʝ ʣʠʰʝ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ, ʘʣʝ ʡ 

ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʨʫʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ 
ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʝ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ 
ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɺ 
ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, 

ʦʩʢʽʣʴʢʠ ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ 
ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ. ʎʝ ʩʪʘʥʝ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ 
ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ ʩʚʦʛʦ ʞʠʪʣʘ ʪʘ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. 

ʋ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ, ʷʢʘ ʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩʫʥʢʫ 1, ʷʢʘ ʦʭʦʧʣʶʻ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʭʦʨʦʥʥʦʛʦ 
ʩʝʛʤʝʥʪʫ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʦʩʪʫʧʥʫ ʟʽ ʩʤʘʨʪʬʦʥʘ ʪʘ 
ʨʦʙʦʯʦʾ ʩʪʘʥʮʽʾ, ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʩʝʨʚʝʨʘ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʦʤʘʰʥʽʡ 
ʰʣʶʟ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʟʦʥʽ ʙʫʜʠʥʢʫ. 

 
ʈʠʩ. 1 ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʘ ʋʧʨʘʚʣʽʥʥʷ ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʜʣʷ 

ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ 
ʈʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ ʦʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʙʽʨ 

ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ.  

ʎʷ ʩʭʝʤʘ ʧʦʚʥʽʩʪʶ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʘʭʠʩʪ ʚʽʜ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʟʘʛʨʦʟ. ʆʭʦʨʦʥʥʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʻ 
ʜʘʪʯʠʢʠ ʨʫʭʫ, ʚʽʢʦʥʥʽ ʪʘ ʜʚʝʨʥʽ ʩʝʥʩʦʨʠ, ʘ ʪʘʢʦʞ ʢʘʤʝʨʠ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʝʨʠʤʝʪʨ ʽ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʩʪʽʨ ʙʫʜʠʥʢʫ. ɺʦʥʘ ʽʥʪʝʛʨʦʚʘʥʘ ʟ 



140 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
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ʤʦʙʽʣʴʥʠʤ ʜʦʜʘʪʢʦʤ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʠʪʪʻʚʦʛʦ ʦʪʨʠʤʘʥʥʷ ʩʧʦʚʽʱʝʥʴ ʪʘ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

ʂʨʽʤ ʮʴʦʛʦ, ʩʭʝʤʘ ʦʭʦʧʣʶʻ ʝʣʝʤʝʥʪʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ ʜʘʪʯʠʢʠ ʜʠʤʫ, 
ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʯʘʜʥʦʛʦ ʛʘʟʫ, ʷʢʽ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʘʛʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽ ʦʟʥʘʢʠ ʧʦʞʝʞʽ. ʋ 

ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʟʘʛʦʨʷʥʥʷ ʩʠʩʪʝʤʘ ʥʘʜʩʠʣʘʻ ʩʠʛʥʘʣ ʪʨʠʚʦʛʠ ʥʘ ʩʤʘʨʪʬʦʥ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 
ʨʦʙʦʯʫ ʩʪʘʥʮʽʶ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʘʢʪʠʚʫʚʘʪʠ ʩʧʨʠʥʢʣʝʨʠ ʜʣʷ ʪʦʛʦ ʱʦʙ ʟʘʛʘʩʠʪʠ ʚʦʛʦʥʴ, 
ʘʚʘʨʽʡʥʽ ʩʚʽʪʣʦʚʽ ʽʥʜʠʢʘʪʦʨʠ ʪʘ ʩʠʛʥʘʣʽʟʘʮʽʶ ʜʣʷ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ. 

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽʥʞʝʥʝʨʥʠʤʠ ʢʦʤʫʥʽʢʘʮʽʷʤʠ. ɼʘʪʯʠʢʠ ʙʫʣʠ ʽʥʪʝʛʨʦʚʘʥʽ ʜʣʷ 
ʚʠʷʚʣʝʥʥʷ ʨʫʭʫ, ʜʠʤʫ, ʛʘʟʫ ʪʘ ʽʥʰʠʭ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ 
ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ. ɺʩʽ ʚʦʥʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʧʦʩʪʽʡʥʦ ʤʦʥʽʪʦʨʠʪʠ ʟʤʽʥʠ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʜʠʥʢʫ.  

ʊʘʢʦʞ ʙʫʣʦ ʥʘʣʘʰʪʦʚʘʥʦ ʢʦʤʧ'ʶʪʝʨʥʽ ʤʝʨʝʞʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʟʚ'ʷʟʦʢ 
ʤʽʞ ʫʩʽʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʚʽʜʜʘʣʝʥʦ ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʦʶ ʪʘ ʩʚʦʻʯʘʩʥʦ 
ʦʪʨʠʤʫʚʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʦʜʽʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʜʨʦʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʚʠʱʠʣʦ 
ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ, ʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʶʪʴ 

ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʜʘʪʯʠʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʦ 
ʥʘʣʘʰʪʦʚʘʥʦ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʚʩʽʤʘ 
ʘʩʧʝʢʪʘʤʠ ʩʠʩʪʝʤʠ.  

ɼʦ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʽʥʪʝʛʨʦʚʘʥʦ ʚʽʜʝʦʢʘʤʝʨʠ ʜʣʷ ʚʽʜʝʦʥʘʛʣʷʜʫ ʫ ʧʨʠʤʽʱʝʥʥʽ ʪʘ ʥʘ 

ʧʨʠʣʝʛʣʽʡ ʪʝʨʠʪʦʨʽʾ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʧʠʩʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʂʨʽʤ ʪʦʛʦ, ʭʤʘʨʥʽ 
ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʠʡ ʪʘ ʟʨʫʯʥʠʡ 
ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚʽʪʫ. ʋ ʨʘʤʢʘʭ ʨʦʟʨʦʙʢʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ 
ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʥʘʣʘʰʪʫʚʘʥʴ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʷʭ 
ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʩʪʘʣʠ ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ 
ʜʦʩʣʽʜʞʝʥʥʷ. ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʧʽʜʪʚʝʨʜʠʣʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ. ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘʷʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʽ ʤʘʻ ʟʥʘʯʥʠʡ 
ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʋ ʚʠʩʥʦʚʢʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʧʽʜʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʧʦʢʘʟʘʣʘ ʩʚʦʶ 
ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʨʝʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ. ɺʽʜʟʥʘʯʝʥʦ ʪʘʢʦʞ, ʱʦ 
ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 
ʦʧʪʠʤʽʟʘʮʽʶ ʘʣʛʦʨʠʪʤʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 
ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʦʭʦʧʣʶʶʪʴ ʥʝ ʣʠʰʝ ʾʾ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʘ ʡ ʘʜʘʧʪʘʮʽʶ 

ʜʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡ, ʱʦ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʘ ʨʠʥʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ 
ʜʘʥʦʾ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʫʥʽʢʘʮʽʷʤʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ, ʙʽʣʴʰ 
ʜʦʩʢʦʥʘʣʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʚʠʤʦʛʘʤ ʯʘʩʫ. 
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ʋɼʂ 004.77 
ʉʀʉʊɽʄʀ ɯʅʊɽʈʅɽʊ ʈɽʏɽʁ ʈʆɿʋʄʅʆɻʆ ɹʋɼʀʅʂʋ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ 

ɹɽɿʇɽʂʀ 

ɻʘʨʙʘʨʝʥʢʦ ɹ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʦʚʘʣʝʥʢʦ ʆ.ɭ. 

 
ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʚʟʘʻʤʦʜʽʷʪʠ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʥʘ ʚʽʜʩʪʘʥʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 
ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ, ʙʫʣʦ ʩʪʚʦʨʝʥʽ 

ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʨʠʩʪʨʦʾ, ʥʘʡʙʽʣʴʰ ʢʦʥʮʝʧʮʽʻʶ ʻ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʷʚʣʷʻ 
ʩʦʙʦʶ ʧʝʚʥʫ ʤʝʨʝʞʫ ʦʙ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʟʜʘʪʥʽ ʚʟʘʻʤʦʜʽʷʪʠ ʤʽʞ ʩʦʙʦʶ, 
ʦʙʤʽʥʶʶʯʠʩʴ ʜʘʥʠʤʠ ʤʽʞ ʬʽʟʠʯʥʠʤ ʩʚʽʪʦʤ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʯʠ 
ʧʨʠʩʪʨʦʷʤʠ. ɺ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʨʽʩʪ ʢʽʣʴʢʦʩʪʽ 

ʚʩʪʘʥʦʚʣʝʥʴ ʪʘ ʧʽʜʢʣʶʯʝʥʴ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ. ʉʪʘʥʦʤ ʥʘ 2020 ʨʽʢ ʢʽʣʴʢʽʩʪʴ ʧʽʜʢʣʶʯʝʥʠʭ 
ʧʨʠʩʪʨʦʾʚ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʩʪʘʥʦʚʠʣʘ ʧʦʥʘʜ  10 ʤʽʣʴʷʨʜʽʚ, ʘ ʚʞʝ ʫ 2023 ʨʦʮʽ ʚʦʥʘ 
ʧʝʨʝʚʠʱʠʣʘ 16 ʤʽʣʴʷʨʜʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʨʠʨʽʩʪ ʤʘʡʞʝ ʫ 66%, ʧʨʠ ʮʴʦʤʫ ʟʘ ʧʨʦʛʥʦʟʘʤʠ 
ʨʽʩʪ ʢʽʣʴʢʦʩʪʽ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʫ 2030 ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ ʙʣʠʟʴʢʦ 40 ʤʽʣʴʷʨʜʽʚ [1]. 

ʇʨʠʯʠʥʘʤʠ ʪʘʢʦʛʦ ʩʪʨʽʤʢʦʛʦ ʨʦʩʪʫ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ, 
ʨʦʟʚʠʪʦʢ ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʮʠʬʨʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 
ʅʠʥʽ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʛʘʣʫʟʝʡ, ʪʘʢʠʭ ʷʢ ʨʦʟʫʤʥʠʡ 
ʙʫʜʠʥʦʢ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʦʭʦʨʦʥʘ ʟʜʦʨʦʚ'ʷ, ʪʨʘʥʩʧʦʨʪ ʪʘ 

ʝʥʝʨʛʝʪʠʢʘ, ʘʜʞʝ ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʪʨʘʥʩʬʦʨʤʫʻ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʩʪʨʦʷʤʠ ʪʘ 
ʦʧʪʠʤʽʟʫʻ ʧʨʦʮʝʩʠ ʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦʶ ʛʘʣʫʟʟʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ IoT ʻ ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ. 
ɼʘʥʽ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʶʪʴ ʽʥʪʝʛʨʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʩʚʦʛʦ ʙʫʜʠʥʢʫ, ʚʽʜ ʦʩʚʽʪʣʝʥʥʷ ʜʦ ʙʝʟʧʝʢʠ, ʷʢʠʤʠ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚʠʨʦʙʥʠʢʦʤ IoT 
ʧʨʠʩʪʨʦʾʚ ʯʠ ʦʢʨʝʤʠʤʠ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʚʩʽʻʶ ʩʠʩʪʝʤʦʶ ʪʘ ʧʝʨʝʛʣʷʜʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʨʝʯʝʡ ʚ ʙʫʜʠʥʢʫ. 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ IoT ʚ ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʘʭ ʻ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʾʭ 
ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʠʩʪʝʤ 
ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʜʘʪʯʠʢʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʚʟʘʻʤʦʜʽʾ ʟ ʨʝʘʣʴʥʠʤ ʩʚʽʪʦʤ, ʥʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤ 
ʪʫʰʽʥʥʷ ʧʦʞʝʞ [2]. ɿʘʛʘʣʦʤ ʩʠʩʪʝʤʠ IoT ʷʢʽ ʨʦʙʣʷʪʴ ʘʢʮʝʥʪ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʣʶʜʠʥʠ ʪʘ ʾʾ ʞʠʪʪʷ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʷʜʫ ʜʘʪʯʠʢʽʚ ʪʘ ʩʠʩʪʝʤ ʧʨʦʪʠʜʽʾ ʯʠ ʣʽʢʚʽʜʘʮʽʾ ʟʘʛʨʦʟʠ, 
ʷʢʱʦ ʮʝ ʤʦʞʣʠʚʦ. ɼʦ ʪʘʢʠʭ ʜʘʪʯʠʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʘʪʯʠʢʠ ʜʠʤʫ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʷʚʣʷʪʠ 
ʥʘʚʽʪʴ ʥʘʡʤʝʥʰʽ ʯʘʩʪʠʥʢʠ ʜʠʤʫ ʽ ʩʚʦʻʯʘʩʥʦ ʩʧʦʚʽʱʘʪʠ ʤʝʰʢʘʥʮʽʚ ʧʨʦ ʟʘʛʨʦʟʫ ʧʦʞʝʞʽ;  
ʜʘʪʯʠʢʠ ʛʘʟʫ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʥʝʙʝʟʧʝʯʥʽ ʨʽʚʥʽ ʛʘʟʽʚ, ʥʘʧʨʠʢʣʘʜ, ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʚʽʪʨʽ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʣʶʜʠʥʠ, ʦʢʨʽʤ ʮʴʦʛʦ, ʚʘʞʣʠʚʠʤʠ ʻ 
ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ 
ʚʧʣʠʥʫʪʠ ʥʘ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʪʘ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ [3].  

ʆʢʨʝʤʦ ʚʘʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʜʦʜʘʪʢʦʚʽ ʟʘʛʨʦʟʠ ʟʜʦʨʦʚôʶ ʪʘ ʞʠʪʪʶ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ 

ʚʽʡʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʛʨʦʞʫʚʘʪʠ ʞʠʪʝʣʷʤ ʫ ʢʚʘʨʪʠʨʘʭ ʪʘ ʙʫʜʠʥʢʘʭ. ʆʜʥʽʻʶ ʟ 
ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʭ ʟʘʛʨʦʟ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʻ ʨʠʟʠʢ ʪʦʛʦ, ʱʦ ʚʽʡʩʴʢʦʚʽ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ 
ʘʧʘʨʘʪʠ ʘʙʦ ʨʘʢʝʪʠ ʪʘ ʾʭ ʫʣʘʤʢʠ ʤʦʞʫʪʴ ʚʣʫʯʠʪʠ ʚ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ. ʎʝ ʩʪʚʦʨʶʻ 
ʩʝʨʡʦʟʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘʜʞʝ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʝʨʡʦʟʥʠʭ 

ʪʨʘʚʤ ʘʙʦ ʟʘʛʠʙʝʣʽ ʣʶʜʠʥʠ. ɼʣʷ ʪʦʛʦ ʘʙʠ ʟʘʧʦʙʽʛʪʠ ʮʴʦʛʦ, ʻʜʠʥʠʤ ʚʠʭʦʜʦʤ ʻ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʤʙʦʩʭʦʚʠʱ, ʧʨʦʪʝ ʻ ʦʜʥʘ ʟ ʚʘʞʣʠʚʠʭ ʧʨʦʙʣʝʤ ï ʮʝ ʚʽʜʩʫʪʥʽʩʪʴ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʣʶʜʠʥʠ ʢʦʦʨʜʠʥʦʚʘʥʦ ʧʨʷʤʫʚʘʪʠ ʜʦ ʙʦʤʙʦʩʭʦʚʠʱʘ, ʪʦʤʫ 
ʚʠʨʽʰʝʥʥʷʤ ʤʦʞʝ ʩʪʘʪʠ ʧʝʚʥʠʡ IoT ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʙʫʜʝ ʤʦʥʽʪʦʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʦʚʽʪʨʷʥʦʾ 

ʪʨʠʚʦʛʠ ʚ ʧʝʚʥʽʡ ʦʙʣʘʩʪʽ ʯʠ ʚʠʷʚʣʷʪʠ ʥʘʷʚʥʽʩʪʴ ʟʘʛʨʦʟ ʰʣʷʭʦʤ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʚʫʢʫ 
ʩʠʨʝʥʠ ʪʘ ʚʤʠʢʘʪʠ ʧʝʚʥʫ ʩʠʩʪʝʤʫ ʦʩʚʽʪʣʝʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ ʩʧʝʮʠʬʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʜʣʷ 



142 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ, ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʠʩʪʝʤʽ IoT ʥʘʙʽʨ ʜʘʪʯʠʢʽʚ ʜʣʷ 
ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʷʚʥʦʩʪʽ ʜʠʤʫ ʯʠ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʚʽʪʨʷ, ʘʜʞʝ ʧʽʜ ʯʘʩ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, 
ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ ʚʣʫʯʘʥʥʷ ʚʦʨʦʞʠʭ ʚʽʡʩʴʢʦʚʠʭ ʟʘʩʦʙʽʚ ʯʠ, ʥʘʧʨʠʢʣʘʜ, ʜʠʚʝʨʩʽʾ ʥʘ 
ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʽʤʽʯʥʦʾ ʯʠ ʙʽʦʣʦʛʽʯʥʦʾ ʥʘʧʨʘʚʣʝʥʦʩʪʽ. ʗʢ ʥʘʩʣʽʜʦʢ ʤʦʞʣʠʚʽ ʧʦʪʨʘʧʣʷʥʥʷ ʚ 

ʧʦʚʽʪʨʷ ʰʢʽʜʣʠʚʠʭ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʝʣʝʤʝʥʪʽʚ ʯʠ ʛʘʟʽʚ ʫ ʧʦʚʽʪʨʷ, ʷʢʽ ʤʦʞʫʪʴ 
ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ ʛʦʨʽʥʥʷ ʧʝʚʥʠʭ ʨʝʯʦʚʠʥ ʯʠ ʤʘʪʝʨʽʘʣʽʚ. ɸʣʝ ʮʝ ʣʠʰʝ ʧʨʠʢʣʘʜʠ 
ʜʝʪʝʢʪʦʨʽʚ, ʷʢʽ ʻ ʜʦʚʦʣʽ ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ 
ʩʠʩʪʝʤ IoT ʜʣʷ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ, ʦʢʨʽʤ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʝʚʥʽ ʩʧʝʮʠʬʽʯʥʽ 

ʧʨʠʣʘʜʠ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʽʚʣʽ ʪʘ ʧʦʪʨʝʙʘʤʠ ʢʦʨʠʩʪʫʚʘʯʘ. 
ʇʨʠʣʘʜʠ IoT ʟʘʛʘʣʦʤ ʻ ʜʦʚʦʣʽ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ, ʜʝʷʢʽ ʟ ʥʠʭ, ʻ ʜʦʚʦʣʽ ʧʨʦʩʪʠʤʠ, ʪʦʤʫ 

ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʙʘʟʽ ʨʽʟʥʠʭ ʩʭʝʤ ʪʘ ʢʦʥʪʨʦʣʝʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʧʣʘʪʬʦʨʤʘ 
Arduino, ESP8266/ESP32, Raspberry Pi [4]. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʽʩʥʫʶʯʽ ʧʨʠʩʪʨʦʾ, ʱʦ 

ʟʘʟʚʠʯʘʡ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʧʣʘʪʬʦʨʤʽ Arduino, ʪʦ ʮʝ ʜʝʪʝʢʪʦʨʠ ʚʦʛʥʶ, ʜʝʪʝʢʪʦʨʠ ʛʘʟʫ ʪʘ 
ʜʝʪʝʢʪʦʨʠ ʚʪʨʫʯʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʦʩʪʘʥʥʽʡ ʪʠʧ ʜʝʪʝʢʪʦʨʽʚ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 
ʤʝʪʦʜʠ ʜʝʪʝʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜ ʜʝʪʝʢʮʽʾ ʨʫʭʫ ʯʠ ʚʽʙʨʘʮʽʡʥʠʡ ʤʝʪʦʜ ʜʝʪʝʢʮʽʾ [4]. 
ɺʠʢʦʨʠʩʪʘʥʥʷ IoT-ʧʨʠʩʪʨʦʾʚ ʥʘ ʙʘʟʽ ʧʣʘʪʬʦʨʤʠ Arduino ʪʘ ʘʥʘʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʤʘʻ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʭ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 
ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ ʜʘʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʊʘʢʦʞ 
ʜʘʥʽ ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʛʨʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʪʯʠʢʠ ʪʘ ʤʦʜʫʣʽ, ʱʦ ʨʦʟʰʠʨʶʻ 
ʤʦʞʣʠʚʦʩʪʽ IoT-ʨʽʰʝʥʴ ʫ ʩʬʝʨʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ. ɿʦʢʨʝʤʘ, ʧʨʦʝʢʪʠ ʥʘ 

ʦʩʥʦʚʽ ESP32 ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ Bluetooth-ʟ'ʻʜʥʘʥʥʷ, ʪʘʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʜʘʯ ʧʨʠʩʪʨʦʶ 
IoT ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʦʜʫʣʽ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʨʠʩʪʨʦʶ ʜʝʪʝʢʮʽʾ ʨʫʭʫ, 
ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʤ ʜʘʪʯʠʢʦʤ ʻ PIR-ʩʝʥʩʦʨ. [4]. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʱʦ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʟʦʢʨʝʤʘ ʧʨʠʣʘʜʠ, ʻ ʜʦʚʦʣʽ 

ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ ʟʘʧʠʪ ʥʘ ʥʠʭ, ʟʛʽʜʥʦ ʧʨʦʛʥʦʟʽʚ, ʙʫʜʝ ʪʽʣʴʢʠ ʟʨʦʩʪʘʪʠ, ʧʨʠ ʮʴʦʤʫ ʦʜʥʽʻʶ ʟ 
ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ IoT ʻ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ 
ʙʫʜʠʥʢʫ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʞʠʪʪʷ ʣʶʜʝʡ, ʧʨʠ ʮʴʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 
ʛʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ ʜʘʥʠʭ ʩʠʩʪʝʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʣʶʜʠʥʠ, ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʧʦʤʦʛʠ 

ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʨʦʟ ʟʜʦʨʦʚôʶ ʪʘ ʞʠʪʪʶ ʣʶʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʚʩʽ 
ʽʩʥʫʶʯʽ ʧʨʠʣʘʜʠ IoT, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʜʣʷ 
ʧʽʜʚʠʱʝʥʥʷ ʣʶʜʠʥʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ, ʪʦʤʫ ʨʝʘʣʽʟʘʮʽʷ IoT ʧʨʠʩʪʨʦʾʚ ʥʘ ʙʘʟʽ ʫʥʽʚʝʨʩʘʣʴʥʠʭ 
ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ ʷʢ Arduino ʯʠ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤ, ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʨʠʩʪʨʦʾ IoT ʟ 

ʧʝʚʥʠʤ ʥʘʧʨʘʚʣʝʥʥʷʤ ʟʘʜʘʯ, ʷʢʽ ʟ ʜʦʟʚʦʣʠʣʠ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʣʶʜʝʡ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʚʽʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʩʪʘʚ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʝʜʦʚʽ 
ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʯʝʟʥʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʟʜʦʨʦʚôʷ ʪʘ ʩʘʤʦʧʦʯʫʪʪʷ, ʟʽʙʨʘʥʠʭ ʽʟ 
ʧʨʠʩʪʨʦʾʚ, ʱʦ ʥʦʩʷʪʴʩʷ, ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʪʘ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʬʽʢʩʫʶʪʴ 
ʢʣʶʯʦʚʽ ʬʽʪʥʝʩ-ʤʝʪʨʠʢʠ, ʪʘʢʽ ʷʢ ʯʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ, ʷʢʽʩʪʴ ʩʥʫ, 
ʩʧʘʣʝʥʽ ʢʘʣʦʨʽʾ ʪʘ ʨʝʞʠʤʠ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʥʘʜʘʥʥʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 
ʌʽʪʥʝʩ-ʧʨʦʛʨʘʤʠ ʦʪʨʠʤʫʶʪʴ ʟʥʘʯʥʫ ʢʦʨʠʩʪʴ ʚʽʜ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʥʝʦʙʨʦʙʣʝʥʽ ʜʘʥʽ ʚ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʜʣʷ 
ʦʢʨʝʤʠʭ ʦʩʽʙ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʫ ʩʬʝʨʽ ʬʽʪʥʝʩʫ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʚʢʣʶʯʘʶʪʴ 

ʢʣʘʩʪʝʨʠʟʘʮʽʶ, ʢʣʘʩʠʬʽʢʘʮʽʶ, ʘʥʘʣʽʟ ʧʨʘʚʠʣ ʘʩʦʮʽʘʮʽʾ ʪʘ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 
ʂʣʘʩʪʝʨʠʟʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʰʣʷʭʦʤ ʛʨʫʧʫʚʘʥʥʷ ʩʭʦʞʠʭ ʪʦʯʦʢ 
ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʝʛʤʝʥʪʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ ʨʽʚʥʷʤʠ ʬʽʟʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʘʙʦ 
ʟʚʠʯʢʘʤʠ. ʎʷ ʩʝʛʤʝʥʪʘʮʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʡʜʝ ʱʝ ʜʘʣʽ, ʧʦʟʥʘʯʘʶʯʠ ʪʘ 
ʧʨʦʛʥʦʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ, ʪʘʢʽ ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʨʠʟʠʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ 
ʬʘʢʪʦʨʽʚ, ʷʢ ʨʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ, ʜʽʻʪʘ ʪʘ ɯʄʊ. ʊʠʤ ʯʘʩʦʤ ʘʥʘʣʽʟ ʧʨʘʚʠʣ ʘʩʦʮʽʘʮʽʡ ʚʠʷʚʣʷʻ 
ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʜʦʨʦʚôʷ, ʜʦʧʦʤʘʛʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʟʨʦʟʫʤʽʪʠ, ʷʢ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʷʢʽʩʪʴ ʩʥʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʝʥʫʚʘʥʴ. 
ɸʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʡ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʟ ʧʣʠʥʦʤ ʯʘʩʫ, 
ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʰʚʠʜʢʽʩʪʴ ʙʽʛʫ ʘʙʦ 
ʢʦʣʠʚʘʥʥʷ ʧʫʣʴʩʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʪʥʝʩʫ ʜʘʻ ʯʠʩʣʝʥʥʽ 
ʧʝʨʝʚʘʛʠ. ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʪʨʝʥʫʚʘʥʴ ʻ ʙʽʣʴʰ ʜʦʩʷʞʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʘʣʛʦʨʠʪʤʠ 
ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʮʝʜʫʨʠ ʪʨʝʥʫʚʘʥʴ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 
ʧʨʦʛʨʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ ʧʨʠʭʠʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʛʥʦʟʥʘ ʘʥʘʣʽʪʠʢʘ 

ʟʜʦʨʦʚôʷ ʥʘʜʘʻ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʧʦʧʝʨʝʜʞʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʨʠʟʠʢʠ 
ʜʣʷ ʟʜʦʨʦʚôʷ, ʚʠʷʚʣʷʶʯʠ ʨʘʥʥʽ ʦʟʥʘʢʠ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʧʨʦʙʣʝʤʠ. 
ʎʝʡ ʧʨʦʘʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʚʝʨʪʘʪʠʩʷ ʟʘ ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ 
ʜʦʧʦʤʦʛʦʶ ʘʙʦ ʚʽʜʧʦʚʽʜʥʦ ʢʦʨʠʛʫʚʘʪʠ ʩʚʽʡ ʨʦʟʧʦʨʷʜʦʢ ʜʥʷ. ʌʽʪʥʝʩ-ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʦʞ 

ʦʪʨʠʤʫʶʪʴ ʚʠʛʦʜʫ ʚʽʜ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʪʘ 
ʧʦʢʨʘʱʫʚʘʪʠ ʧʦʩʣʫʛʠ, ʚʠʟʥʘʯʘʪʠ ʧʦʧʫʣʷʨʥʽ ʪʝʥʜʝʥʮʽʾ ʪʨʝʥʫʚʘʥʴ ʽ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ 
ʜʦ ʚʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʧʝʨʝʚʘʛʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ 

ʫ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʘʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘʤʠ. ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʜʘʥʠʭ ʻ 
ʦʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʦʩʢʽʣʴʢʠ ʢʦʥʬʽʜʝʥʮʽʡʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʜʦʨʦʚôʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 
ʟʘʭʠʱʝʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ, ʪʘʢʠʭ ʷʢ ɿʘʛʘʣʴʥʠʡ ʨʝʛʣʘʤʝʥʪ ʟʘʭʠʩʪʫ ʜʘʥʠʭ 
(GDPR). ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ ʯʽʪʢʠʭ ʧʨʦʪʦʢʦʣʽʚ ʟʛʦʜʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ 

ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʽʨʠ. ʗʢʽʩʪʴ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʪʘʢʦʞ ʤʘʶʪʴ 
ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ʅʝʫʟʛʦʜʞʝʥʽ ʘʙʦ ʥʝʧʦʚʥʽ ʜʘʥʽ ʟ ʙʘʛʘʪʴʦʭ ʜʞʝʨʝʣ ʤʦʞʫʪʴ 
ʧʝʨʝʰʢʦʜʞʘʪʠ ʪʦʯʥʦʩʪʽ ʘʥʘʣʽʟʫ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʧʦʪʨʝʙʫ ʚ ʨʦʟʰʠʨʝʥʠʭ ʤʝʪʦʜʘʭ 
ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʪʘ ʦʯʠʱʝʥʥʷ ʜʘʥʠʭ. ʂʨʽʤ ʪʦʛʦ, ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʚʠʤʦʛʠ ʩʢʣʘʜʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʢʣʘʜʥʦʾ ʨʦʟʨʦʙʢʠ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʧʝʨʝʰʢʦʜʦʶ 
ʜʣʷ ʜʝʷʢʠʭ ʨʦʟʨʦʙʥʠʢʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʘʩʰʪʘʙʦʚʘʥʽ ʨʽʰʝʥʥʷ. 
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ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʚʠʜʦʙʫʪʦʢ ʜʘʥʠʭ ʫ ʬʽʪʥʝʩ-ʜʦʜʘʪʢʘʭ, ʡʤʦʚʽʨʥʦ, ʧʦʙʘʯʠʪʴ ʧʦʜʘʣʴʰʫ 
ʽʥʪʝʛʨʘʮʽʶ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ (AI) ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ. ʎʽ ʧʝʨʝʜʦʚʽ 
ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʩʢʣʘʜʥʽʰʽ ʥʘʙʦʨʠ ʜʘʥʠʭ, ʧʨʦʧʦʥʫʶʯʠ ʛʣʠʙʰʝ ʨʦʟʫʤʽʥʥʷ 
ʪʘ ʙʽʣʴʰ ʪʦʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʈʦʟʰʠʨʝʥʥʷ ʜʞʝʨʝʣ ʜʘʥʠʭ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ʚʟʘʻʤʦʜʽʷ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʜʦʜʘʪʢʽʚ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 
ʭʘʨʯʫʚʘʥʥʷ, ʤʦʞʝ ʜʘʪʠ ʙʽʣʴʰ ʧʦʚʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʜʦʨʦʚôʷ, ʩʧʨʠʷʶʯʠ 
ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʮʽʣʽʩʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʫ ʟʜʦʨʦʚôʷ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʝʪʦʜʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʤʦʞʫʪʴ ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʪʠ 

ʩʧʦʩʽʙ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʬʽʪʥʝʩ-ʜʘʥʠʭ, ʧʨʠʥʦʩʷʯʠ ʢʦʨʠʩʪʴ ʷʢ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʪʘʢ ʽ 
ʧʨʦʬʝʩʽʦʥʘʣʘʤ ʫ ʩʬʝʨʽ ʬʽʪʥʝʩʫ. ɿʘʚʜʷʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, 
ʢʣʘʩʠʬʽʢʘʮʽʾ, ʧʨʘʚʠʣ ʘʩʦʮʽʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʬʽʪʥʝʩ-ʘʩʠʩʪʝʥʪʠ ʤʦʞʫʪʴ ʩʪʘʪʠ 
ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʜʦʨʦʚôʷʤ. ʍʦʯʘ ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʶ ʜʘʥʠʭ, ʷʢʽʩʪʶ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʦʯʽʢʫʻʪʴʩʷ, 
ʱʦ ʧʦʩʪʽʡʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚʠʨʽʰʠʪʴ ʮʽ ʧʨʦʙʣʝʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʨʝʰʪʦʶ ʧʨʠʟʚʝʜʝ ʜʦ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ, 
ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʚʦʾ ʬʽʪʥʝʩ-

ʪʫʨʠ. 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 004.41 
ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɹɯɿʅɽʉ-

ʇʈʆʎɽʉɸʄʀ ʅɸ ʆʉʅʆɺɯ ɯʅʉʊʈʋʄɽʅʊɸʈɯʖ SPRING 

ʊʢʘʯʝʥʢʦ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 

ʉʫʯʘʩʥʠʡ ʙʽʟʥʝʩ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 
ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ʋʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ 
ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʽʡ, ʚʽʜ ʦʙʨʦʙʢʠ ʪʨʘʥʟʘʢʮʽʡ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. ɺʠʙʽʨ ʥʘʜʽʡʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ 
ʢʨʠʪʠʯʥʠʤ. Spring Framework ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 
ʧʦʙʫʜʦʚʠ ʥʘʜʽʡʥʠʭ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʤʦʞʫʪʴ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ 
ʩʝʨʚʽʩʘʤʠ, ʣʝʛʢʦ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʪʘ ʨʦʟʰʠʨʶʚʘʪʠʩʷ.  

Spring ʥʘʜʘʻ ʥʠʟʢʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʙʘʛʘʪʴʦʭ ʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ Spring 
Boot, Spring Data, Spring Security ʪʘ Spring Cloud, ʷʢʽ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘ 
ʧʽʜʪʨʠʤʢʠ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʜʦʜʘʪʢʽʚ. ʎʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʟ 
ʙʘʟʘʤʠ ʜʘʥʠʭ, ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, 

ʱʦ ʻ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 
ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʘʚʜʷʢʠ Spring Framework. 
Spring Framework ʥʘʜʘʻ ʧʦʪʫʞʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ. ɿʘʚʜʷʢʠ ʢʦʤʧʦʥʝʥʪʘʤ Spring, ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ ʫʧʨʘʚʣʽʥʥʷ ʩʝʩʽʷʤʠ, ʣʦʛʫʚʘʥʥʷ, ʦʙʨʦʙʢʘ 
ʪʨʘʥʟʘʢʮʽʡ ʽ ʦʙʨʦʙʢʘ ʟʘʧʠʪʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʦʩʥʦʚʥʽʡ ʙʽʟʥʝʩ-ʣʦʛʽʮʽ, 
ʟʘʣʠʰʘʶʯʠ ʨʫʪʠʥʥʽ ʟʘʚʜʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʬʨʝʡʤʚʦʨʢʘ. 

Spring Boot ʩʧʨʦʱʫʻ ʢʦʥʬʽʛʫʨʘʮʽʶ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʪʦʪʠʧʠ ʪʘ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 
ʥʘʣʘʰʪʫʚʘʥʥʶ, Spring Boot ʤʦʞʝ ʦʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʧʝʚʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, 
ʟʥʠʞʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʣʶʜʩʴʢʦʾ ʧʦʤʠʣʢʠ. 

Spring Transaction Management ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʪʨʘʥʟʘʢʮʽʷʤʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʫ ʬʽʥʘʥʩʦʚʠʭ ʩʠʩʪʝʤʘʭ ʘʙʦ ʩʠʩʪʝʤʘʭ, ʜʝ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʘ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ. 
Spring ʧʽʜʪʨʠʤʫʻ ʪʨʘʥʟʘʢʮʽʾ ʥʘ ʨʽʚʥʽ ʩʝʨʚʽʩʽʚ ʽ ʙʘʟ ʜʘʥʠʭ, ʱʦ ʧʽʜʚʠʱʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ 
ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

Spring MVC ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʨʦʙʢʫ ʤʘʩʰʪʘʙʦʚʘʥʠʭ RESTful API, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʝʨʚʽʩʘʤʠ ʘʙʦ ʤʦʜʫʣʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ 
ʧʦʻʜʥʫʚʘʪʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʤʧʘʥʽʾ ʘʙʦ ʟʦʚʥʽʰʥʽʤʠ ʧʘʨʪʥʝʨʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ Spring Framework ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʡ ʟʨʦʙʠʪʠ 
ʩʠʩʪʝʤʫ ʙʽʣʴʰ ʘʜʘʧʪʠʚʥʦʶ ʜʦ ʟʤʽʥʥʠʭ ʚʠʤʦʛ ʙʽʟʥʝʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʨʦʟʨʦʙʢʫ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ ʨʽʰʝʥʴ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ. 
ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʯʘʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦ ʤʘʩʰʪʘʙʫʚʘʪʠ ʾʭ ʜʣʷ ʦʙʨʦʙʢʠ ʟʙʽʣʴʰʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. ɿʘʚʜʷʢʠ Spring Data, Spring Security ʪʘ Spring Cloud, ʨʦʟʨʦʙʥʠʢʠ 
ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʨʽʰʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʩʪʠ ʨʘʟʦʤ ʟ ʙʽʟʥʝʩʦʤ ʪʘ ʛʘʨʘʥʪʫʚʘʪʠ ʙʝʟʧʝʢʫ 
ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ. 

Spring Data ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʧʽʜʪʨʠʤʫʶʯʠ ʨʦʙʦʪʫ ʟ 

ʧʦʧʫʣʷʨʥʠʤʠ ʨʝʣʷʮʽʡʥʠʤʠ ʪʘ ʥʝʨʝʣʷʮʽʡʥʠʤʠ ʉʋɹɼ (PostgreSQL, MySQL, MongoDB 
ʪʦʱʦ). ʎʝ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʟʙʝʨʽʛʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʚʨʫʯʥʫ ʧʠʩʘʪʠ ʩʢʣʘʜʥʽ SQL-ʟʘʧʠʪʠ. ʂʨʽʤ ʪʦʛʦ, Spring Data ʧʨʦʧʦʥʫʻ ʧʽʜʪʨʠʤʢʫ 
ʢʝʰʫʚʘʥʥʷ ʪʘ ʨʝʧʣʽʢʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

Spring Security ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʘʚʪʦʨʠʟʘʮʽʶ ʪʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʘʭʠʩʪ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. Spring Security ʧʨʦʧʦʥʫʻ 
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ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʦʙʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʜʦʜʘʪʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʨʦʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʜʚʦʬʘʢʪʦʨʥʫ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʟʘʭʠʩʪ ʚʽʜ ʤʽʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʫ 
(XSS) ʪʘ ʽʥʰʠʭ ʟʘʛʨʦʟ. ʎʝ ʨʦʙʠʪʴ Spring ʽʜʝʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʝʟʧʝʯʥʠʭ 
ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ. 

Spring Cloud ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʨʝʘʣʽʟʫʚʘʪʠ ʤʘʩʰʪʘʙʦʚʘʥʽ ʨʦʟʧʦʜʽʣʝʥʽ ʩʠʩʪʝʤʠ, 
ʷʢʽ ʣʝʛʢʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʽʥʰʠʤʠ ʩʝʨʚʽʩʘʤʠ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʤʽʢʨʦʩʝʨʚʽʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. 
ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʭʦʯʫʪʴ ʣʝʛʢʦ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʬʫʥʢʮʽʾ ʪʘ 
ʩʝʨʚʽʩʠ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʨʦʙʦʪʫ ʥʘʷʚʥʠʭ ʩʠʩʪʝʤ. 

ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʻ ʢʣʶʯʦʚʠʤʠ ʚʠʤʦʛʘʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʥʫʯʢʽʩʪʴ ʪʘ ʟʘʭʠʩʪ 
ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʟʨʦʩʪʘʥʥʷ 
ʦʙʩʷʛʫ ʜʘʥʠʭ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭʥʴʦʛʦ ʟʘʭʠʩʪʫ ʻ ʢʨʠʪʠʯʥʠʤʠ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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ʋɼʂ 623.746.-519 
ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ʇʆʈɯɺʅʗʅʅʗ ʇʈʆɻʈɸʄʅʆɰ ʊɸ ɸʇɸʈɸʊʅʆɰ 

ʉʂʃɸɼʆɺʀʍ ɹɽɿʇɯʃʆʊʅʆɻʆ ʃɯʊɸʃʔʅʆɻʆ ɸʇɸʈɸʊʋ  

ɺʝʨʥʠʛʦʨʘ ɺ.ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʐʢʘʨʫʧʠʣʦ ɺ.ɺ. 

 
ɹʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ (ɹʇʃɸ) ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, 

ʪʘʢʠʭ ʷʢ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʽʥʞʝʥʝʨʥʽ ʨʦʟʚʽʜʢʠ, ʚʽʡʩʴʢʦʚʘ ʩʧʨʘʚʘ ʪʘ ʜʦʩʪʘʚʢʘ 
ʚʘʥʪʘʞʽʚ [1]. ɽʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʦʣʴʦʪʦʤ ʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʦʣʴʦʪʥʠʭ 
ʟʘʚʜʘʥʴ. ʉʫʯʘʩʥʽ ʢʦʤʝʨʮʽʡʥʽ ʢʦʥʪʨʦʣʝʨʠ ʧʦʣʴʦʪʫ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ 
ʚʘʨʪʽʩʪʶ, ʪʦʜʽ ʷʢ ʢʘʩʪʦʤʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʽʜʢʨʠʪʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ ʛʥʫʯʢʽʩʪʴ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ʎʝ ʨʦʙʠʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 
ɹʇʃɸ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʨʽʚʥʷʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 
ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʽʣʦʪʥʦʛʦ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʪʠʧʫ çʣʽʪʘʶʯʝ ʢʨʠʣʦè [2]. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʢʣʶʯʘʻ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʘʥʘʣʽʟ ʜʚʦʭ ʧʦʣʴʦʪʥʠʭ ʢʦʥʪʨʦʣʝʨʽʚ: ʢʘʩʪʦʤʥʠʡ ʢʦʥʪʨʦʣʝʨ ʥʘ ʙʘʟʽ 
ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Blackpill STM32F401CCU6 ʟ ʦʢʨʝʤʠʤʠ ʩʝʥʩʦʨʘʤʠ ʪʘ ʩʪʘʥʜʘʨʪʥʠʡ 
ʢʦʤʝʨʮʽʡʥʠʡ ʢʦʥʪʨʦʣʝʨ, ʥʘʧʨʠʢʣʘʜ SpeedyBee F405 V3. ɼʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʻ ʘʥʘʣʽʟ 
ʘʨʭʽʪʝʢʪʫʨʠ ʦʙʦʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʘʣʛʦʨʠʪʤʽʚ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʣʴʦʪʫ, ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʩʝʥʩʦʨʽʚ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʛʥʫʯʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʶʜʞʝʪʥʦʩʪʽ. 
ʆʩʦʙʣʠʚʽʩʪʶ ʢʘʩʪʦʤʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʻ ʡʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ Arduino 

IDE, ʱʦ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʘʩʪʦʤʽʟʘʮʽʾ ʽ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ.  
ʂʦʤʝʨʮʽʡʥʠʡ ʢʦʥʪʨʦʣʝʨʠ ʧʽʜʪʨʠʤʫʶʪʴ ʚʽʜʢʨʠʪʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʦʢʨʝʤʘ 

INAV, Betaflight ʪʘ ArduPilot, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʛʥʫʯʢʽʩʪʴ ʽ ʥʘʣʘʰʪʦʚʫʚʘʥʽʩʪʴ ʧʽʜ ʨʽʟʥʽ 
ʚʠʤʦʛʠ. 

INAV ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʽʜ ʯʘʩ ʥʘʚʽʛʘʮʽʾ, 
ʧʽʜʪʨʠʤʫʶʯʠ ʨʽʟʥʽ ʨʝʞʠʤʠ ʧʦʣʴʦʪʫ ʜʣʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ, ʪʘʢʠʭ ʷʢ ʢʨʠʣʘʪʽ 

ʜʨʦʥʠ. ɺʽʥ ʧʨʦʧʦʥʫʻ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʠʩʦʪʠ, 
ʤʘʨʰʨʫʪʽʚ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʢʣʘʜʥʽʰʠʭ ʧʦʣʴʦʪʥʠʭ ʟʘʜʘʯ [3]. 

Betaflight, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʘʥʝʚʨʝʥʦʩʪʽ 
ʪʘ ʨʝʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʧʫʣʷʨʥʠʤ ʩʝʨʝʜ ʜʨʦʥʽʚ ʜʣʷ ʬʨʽʩʪʘʡʣʫ ʽ ʧʝʨʝʛʦʥʽʚ. ʎʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ 
ʧʘʨʘʤʝʪʨʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʽ ʢʦʥʪʨʦʣʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʦʪʦʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʽ ʰʚʠʜʢʫ 
ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʫ ʫʤʦʚ ʧʦʣʴʦʪʫ [4]. 

ArduPilot ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʚʦʻʶ ʘʜʘʧʪʠʚʥʽʩʪʶ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʙʝʟʧʽʣʦʪʥʠʭ ʘʧʘʨʘʪʽʚ, 

ʟʦʢʨʝʤʘ ʣʽʪʘʢʽʚ, ʛʝʣʽʢʦʧʪʝʨʽʚ ʪʘ ʢʦʧʪʝʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʘʜʘʧʪʫʚʘʪʠ ʡʦʛʦ ʜʣʷ 
ʣʽʪʘʶʯʦʛʦ ʢʨʠʣʘ. ʎʷ ʧʣʘʪʬʦʨʤʘ ʪʘʢʦʞ ʤʘʻ ʨʦʟʰʠʨʝʥʫ ʧʽʜʪʨʠʤʢʫ ʪʝʣʝʤʝʪʨʽʾ ʪʘ 
ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʽʜʝʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʩʢʣʘʜʥʠʭ 
ʧʨʦʻʢʪʽʚ ʟ ʧʦʪʨʝʙʘʤʠ ʚ ʘʚʪʦʥʦʤʥʦʩʪʽ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ [5]. 

ʋ ʨʦʙʦʪʽ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʣʴʦʪʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʥʘ 
ʙʘʟʽ Blackpill STM32F401CCU6, ʟʦʢʨʝʤʘ ʩʝʥʩʦʨʥʠʭ ʤʦʜʫʣʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 
ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʩʝʥʩʦʨʘʤʠ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʪʦʯʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʘ 
ʧʦʨʽʚʥʷʥʥʷ ʟ ʢʦʤʝʨʮʽʡʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʜʦʧʦʤʦʞʝ ʚʠʷʚʠʪʠ ʧʝʨʝʚʘʛʠ ʡ ʥʝʜʦʣʽʢʠ ʦʙʦʭ 

ʧʽʜʭʦʜʽʚ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʪʴ ʧʦʨʽʚʥʷʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʘʣʛʦʨʠʪʤʽʚ ʫ ʢʘʩʪʦʤʥʽʡ 
ʩʠʩʪʝʤʽ ʥʘ ʦʩʥʦʚʽ Arduino IDE ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ 
ʪʦʯʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʦʭʦʧʠʪʴ ʧʨʦʮʝʩ ʟʙʦʨʫ ʡ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʝʥʩʦʨʽʚ, ʪʘʢʠʭ ʷʢ 

ʘʢʩʝʣʝʨʦʤʝʪʨ, ʛʽʨʦʩʢʦʧ, ʙʘʨʦʤʝʪʨ ʪʘ GPS. ɹʫʜʝ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʡ 
ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʢʦʨʝʢʮʽʾ ʧʦʢʘʟʘʥʴ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʦʣʴʦʪʫ. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʦʟʚʦʣʠʪʴ 
ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʢʘʩʪʦʤʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 
ʩʪʘʙʽʣʴʥʦʩʪʽ ʧʦʣʴʦʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʆʢʨʽʤ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ, ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʢʦʥʪʨʦʣʝʨʘ ʪʘ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʦʣʴʦʪʫ 
ʜʦʧʦʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 
ʩʠʩʪʝʤʠ. ʇʦʨʽʚʥʷʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʢʘʩʪʦʤʥʦʾ ʩʠʩʪʝʤʠ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ 
ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʧʝʨʝʚʘʛʠ ʚ ʢʦʥʪʝʢʩʪʽ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʽʾ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʇʨʦʛʨʘʤʥʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʻ ʦʮʽʥʢʫ ʛʥʫʯʢʦʩʪʽ ʡ ʢʘʩʪʦʤʽʟʘʮʽʾ 
ʨʦʟʨʦʙʣʝʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ. ɸʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʜʘʩʪʴ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʾʾ 
ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʥʦʚʠʭ ʟʘʚʜʘʥʴ ʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʦʨʽʚʥʷʥʥʷ ʮʠʭ ʘʩʧʝʢʪʽʚ ʟ 

ʢʦʤʝʨʮʽʡʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʜʦʟʚʦʣʠʪʴ ʚʠʷʚʠʪʠ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ʢʘʩʪʦʤʥʠʭ ʨʽʰʝʥʴ ʫ 
ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ɹʇʃɸ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʪʝʩʪʫʚʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʫ 
ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʘʢʠʭ ʷʢ ʚʧʣʠʚ ʚʽʪʨʫ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʢʦʣʠʚʘʥʥʷ ʪʘ ʧʝʨʝʰʢʦʜʠ. 

ʆʮʽʥʢʘ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ 
ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɹʶʜʞʝʪʥʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʮʽʥʢʘ ʚʠʪʨʘʪ ʥʘ 
ʨʦʟʨʦʙʢʫ ʡ ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʩʪʦʤʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ ʥʘ ʦʩʥʦʚʽ STM32F401CCU6 ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʢʦʤʝʨʮʽʡʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʧʝʨʝʚʘʛʠ 
ʢʘʩʪʦʤʥʠʭ ʩʠʩʪʝʤ ʫ ʢʦʥʪʝʢʩʪʽ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ɸʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ 
ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩʪʦʤʥʠʭ ʢʦʥʪʨʦʣʝʨʽʚ ʫ ʨʽʟʥʠʭ 
ʛʘʣʫʟʷʭ ʪʘ ʩʮʝʥʘʨʽʷʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʶʪʴ ʫ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʚʽʜʤʽʥʥʦʩʪʝʡ 
ʤʽʞ ʢʘʩʪʦʤʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ ʥʘ ʦʩʥʦʚʽ STM32F401CCU6 ʽ ʢʦʤʝʨʮʽʡʥʠʤʠ ʩʪʘʥʜʘʨʪʥʠʤʠ 
ʨʽʰʝʥʥʷʤʠ. ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ 
ʚʠʩʥʦʚʢʠ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩʪʦʤʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ɹʇʃɸ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɸʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʗ.ʉʘʚʯʝʥʢʦ, ʉ. ʗʛʦʜʟʽʥʩʴʢʠʡ, ʃ. ʃʠʪʚʠʥʝʥʢʦ, ʃ. 
ʉʫʰʠʥʩʴʢʠʡ // ɺʽʩʥʠʢ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, No3. ï 2024. 
ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://heraldts.khmnu.edu.ua/index.php/heraldts/article/view/292/282. 

2. ʂʦʥʮʝʧʮʽʷ ɹʇʃɸ çʣʽʪʘʶʯʝ ʢʨʠʣʦè: ʩʪʘʥ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] / ɸ. ʇ. ʇʘʨʰʠʥ, ɺ. ʆ. ʃʷʰʝʥʢʦ // ˉ 148 (2023): 8th ISPC çGlobal and 
Regional Aspects of Sustainable Developmentè. ï 2023. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://archive.interconf.center/index.php/conference-

proceeding/article/view/2836/2866.  
3. INAV ï ʢʨʦʩʧʣʘʪʬʦʨʤʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 
ʧʦʣʴʦʪʦʤ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://github.com/iNavFlight/inav-configurator?tab=readme-ov-file. 

4. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ çBetaflightè [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://betaflight.com/. 

5. Cʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ çArduPilotè 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://ardupilot.org/. 
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ʋɼʂ 004.8:004.3:004.738 
ʈʆɿʈʆɹʂɸ ʈʆɿʋʄʅʀʍ ʄɯʉʔʂʀʍ ʈɯʐɽʅʔ ʅɸ ʆʉʅʆɺɯ IOT-ʊɽʍʅʆʃʆɻɯʁ 

ɹʨʘʟʦʚʩʴʢʠʡ ɸ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ. ɼ. 
 

ɯʥʪʝʛʨʘʮʽʷ IoT-ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʥʘ ʰʣʷʭʫ ʜʦ 
ʧʦʙʫʜʦʚʠ ʨʦʟʫʤʥʠʭ ʤʽʩʪ, ʷʢʽ ʟʜʘʪʥʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, 
ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ 
ʤʝʰʢʘʥʮʽʚ [3]. ʆʜʥʘʢ, ʧʦʨʷʜ ʽʟ ʙʝʟʟʘʧʝʨʝʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʫ 

ʤʘʩʰʪʘʙʽ ʤʽʩʪ ʩʪʠʢʘʻʪʴʩʷ ʽʟ ʥʠʟʢʦʶ ʚʠʢʣʠʢʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘ ʝʪʘʧʽ 
ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʨʽʰʝʥʴ [1]. 

ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʽʥʪʝʛʨʘʮʽʾ IoT ʫ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

 
ʈʠʩ. 1 ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʽʥʪʝʛʨʘʮʽʾ IoT ʫ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

 
ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʦ ʦʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʽʥʪʝʛʨʘʮʽʾ IoT ʫ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʎʽ 

ʚʠʢʣʠʢʠ ʩʪʦʩʫʶʪʴʩʷ ʷʢ ʪʝʭʥʽʯʥʠʭ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʘʩʧʝʢʪʽʚ, ʱʦ ʤʦʞʫʪʴ 
ʫʩʢʣʘʜʥʶʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʨʽʰʝʥʴ.  

 

 
ʈʠʩ. 2 ʆʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʽʥʪʝʛʨʘʮʽʾ IoT ʫ ʤʽʩʴʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ 

 
ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʽʥʪʝʛʨʘʮʽʷ IoT-ʩʝʥʩʦʨʽʚ ʟ ʢʦʥʪʨʦʣʝʨʘʤʠ, 

ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʟʙʽʨ ʜʘʥʠʭ ʪʘ ʧʝʨʝʜʘʯʫ ʾʭ ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ ʩʝʨʚʝʨ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

ɺʘʞʣʠʚʦʶ ʚʠʤʦʛʦʶ ʜʦ ʩʠʩʪʝʤʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 
ʦʩʚʽʪʣʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ ʟʤʽʥʠ 
ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1]. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 
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ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, 
ʘʚʪʦʤʘʪʠʯʥʝ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʚʫʣʠʮʽ [2]. 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 
ʥʘʜʽʡʥʠʡ ʽ ʙʝʟʧʝʨʝʙʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʦʙʦʪʦʶ ʚʫʣʠʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ ʚ ʩʪʘʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 
 

ʈʠʩ. 3 ɿʘʛʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ 
 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. IoT Smart Solar Lighting. URL: https://www.oiscape.com/technology/iot-smart-solar-
light/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 11.10.2024). 

2. BME680 Breakout - Air Quality, Temperature, Pressure, Humidity Sensor. URL: 
https://raspberry.piaustralia.com.au/products/bme680-breakout-sensor (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 11.10.2024). 
3. Geosense G100-001. Strain Gauge. URL: https://shop.elkome.com/en/g100-001-strain-
gauge (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 11.10.2024). 
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ʋɼʂ 004.8:004.76:681.3:004.38 
ʈʆɿʈʆɹʂɸ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹʃʀʏʏʗ ʅɸ 

ʆʉʅʆɺɯ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ɸʃɻʆʈʀʊʄɯɺ: ʄʆɼɽʃʔ 

ʏʝʨʥʶʢ ɸ. ʆ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ. ɼ. 

 
ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʩʪʘʚʠʪʴ ʧʝʨʝʜ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʟʘʚʜʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙʣʠʯʯʷ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ, ʟʦʢʨʝʤʘ 
ʧʨʠ ʟʤʽʥʽ ʦʩʚʽʪʣʝʥʥʷ, ʢʫʪʘ ʦʛʣʷʜʫ ʯʠ ʯʘʩʪʢʦʚʦʾ ʟʘʢʨʠʪʦʩʪʽ ʦʙʣʠʯʯʷ [1]. ʉʠʩʪʝʤʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, 
ʚʽʜʝʦ ʥʘʛʣʷʜʫ ʪʘ ʙʽʦʤʝʪʨʠʯʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʘʢʪʫʘʣʴʥʽʩʪʴ 
ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʜʽʾ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙʣʠʯʯʷ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʪʦʯʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘ 
ʨʽʟʥʠʭ ʫʤʦʚ ʟʡʦʤʢʠ. ɺʠʙʽʨ ʘʣʛʦʨʠʪʤʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʤʝʪʦʜʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, 
ʪʘʢʠʭ ʷʢ ʟʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (ɿʅʄ) ʪʘ ʤʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʥʪʨʦʧʽʾ ʟ ʦʙʤʝʞʝʥʦʶ 
ʧʘʤ'ʷʪʪʶ. ɿʅʄ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʟʘʜʘʯ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙʣʠʯʯʷ [2]. ʄʝʪʦʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʥʪʨʦʧʽʾ ʟ ʦʙʤʝʞʝʥʦʶ 
ʧʘʤ'ʷʪʪʶ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʥʠʟʴʢʽ ʚʠʤʦʛʠ ʜʦ ʧʘʤ'ʷʪʽ, ʱʦ ʨʦʙʠʪʴ 
ʡʦʛʦ ʧʽʜʭʦʜʷʱʠʤ ʜʣʷ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʥʘʙʦʨʘʤʠ ʟʦʙʨʘʞʝʥʴ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʘʛʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

 
ʈʠʩ. 1 ɸʣʛʦʨʠʪʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ 
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ɸʣʛʦʨʠʪʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʩʧʦʯʘʪʢʫ ʽʥʽʮʽʘʣʽʟʫʻ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʥʽ ʪʘ 
ʟʘʚʘʥʪʘʞʫʻ ʦʙʨʘʥʫ ʢʦʨʠʩʪʫʚʘʯʝʤ ʤʦʜʝʣʴ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʫʻ ʦʙʨʦʙʢʫ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙʣʠʯʯʷ. ʗʢʱʦ ʤʦʜʝʣʴ ʚʠʟʥʘʯʘʻ ʦʙʣʠʯʯʷ ʟ ʜʦʩʪʘʪʥʴʦʶ ʚʧʝʚʥʝʥʽʩʪʶ, 
ʩʠʩʪʝʤʘ ʚʠʚʦʜʠʪʴ ʨʝʟʫʣʴʪʘʪ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʽʥʘʢʰʝ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʥʝʚʜʘʯʫ ʘʙʦ ʤʦʞʣʠʚʫ 

ʧʦʤʠʣʢʫ ʚ ʧʨʦʮʝʩʽ. 
ʊʝʩʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʥʘʙʦʨʽ ʟʦʙʨʘʞʝʥʴ ʨʽʟʥʠʭ ʣʶʜʝʡ, ʱʦ ʦʭʦʧʣʶʚʘʣʠ 

ʨʽʟʥʽ ʢʫʪʠ ʟʡʦʤʢʠ ʪʘ ʚʠʨʘʟʠ ʦʙʣʠʯʯʷ, ʜʣʷ ʦʮʽʥʢʠ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ ʢʣʶʯʦʚʠʤʠ 
ʤʝʪʨʠʢʘʤʠ. ɿʥʘʯʝʥʥʷ log-loss ʜʣʷ ʤʦʜʝʣʽ ʩʢʣʘʣʦ 0,6332, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʭʦʨʦʰʫ ʷʢʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʘ ʨʦʟʧʦʜʽʣ log-loss ʤʽʞ ʢʣʘʩʘʤʠ ʩʪʘʥʦʚʠʚ 1,1928 ʜʣʷ ʦʜʥʦʛʦ ʢʣʘʩʫ ʪʘ 
0,2052 ʜʣʷ ʽʥʰʦʛʦ, ʚʢʘʟʫʶʯʠ ʥʘ ʜʝʱʦ ʥʠʞʯʫ ʪʦʯʥʽʩʪʴ ʜʣʷ ʦʢʨʝʤʠʭ ʢʣʘʩʽʚ. ʄʘʢʨʦ-
ʪʦʯʥʽʩʪʴ ʜʦʩʷʛʣʘ 89,23%, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʴ ʫ 
ʨʽʟʥʠʭ ʢʣʘʩʘʭ, ʘ ʤʽʢʨʦ ʪʦʯʥʽʩʪʴ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ 93,33%, ʧʽʜʢʨʝʩʣʶʻ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ 

ʧʨʘʚʠʣʴʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʙʽʣʴʰʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʫ ʪʝʩʪʦʚʦʤʫ ʥʘʙʦʨʽ. 
ʅʘ ʨʠʩ. 2.ʘ ʟʦʙʨʘʞʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʘ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ 

ʩʝʨʚʝʨʽʚ, ʜʝ ʣʦʢʘʣʴʥʠʡ ʩʝʨʚʝʨ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʰʚʠʜʰʫ ʦʙʨʦʙʢʫ ʢʘʜʨʽʚ, ʜʦʩʷʛʘʶʯʠ ʜʦ 250 
ʢʘʜʨʽʚ ʟʘ ʩʝʢʫʥʜʫ. ʅʘ ʨʠʩ. 2.ʙ ʨʝʟʫʣʴʪʘʪʠ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʩʝʨʚʝʨʽʚ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 
ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʘʚʽʪʴ ʧʨʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 
ʟʦʙʨʘʞʝʥʴ. 

 
ʈʠʩ. 2 ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ 

 
ʈʦʟʨʦʙʣʝʥʝ ʨʽʰʝʥʥʷ ʧʦʢʘʟʘʣʦ ʚʠʩʦʢʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʪʦʯʥʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. ɿʘʚʜʷʢʠ ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʦ ʫʤʦʚ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 
ʰʚʠʜʢʦʾ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʩʠʩʪʝʤʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʜʝʦ ʥʘʛʣʷʜʽ ʪʘ ʙʽʦʤʝʪʨʠʯʥʽʡ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 
ʧʝʨʝʜʙʘʯʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 
ʚʠʙʽʨʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɾʦʚʥʽʨʩʴʢʠʡ ɼ. ʄ., ʇʝʪʨʘʰʝʥʢʦ ɸ. ɺ. ʉʧʦʩʽʙ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 
ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ. ʇʨʠʢʣʘʜʥʘ ʤʘʪʝʤʘʪʠʢʘ ʪʘ ʢʦʤʧôʶʪʠʥʛ. ʇʄʂ. ï ʂ. : ʇʨʦʩʚʽʪʘ, 
2022. ï 309 ʩ. 

2. Nguyen, T., Nguyen, G., & Nguyen, B. M. EO-CNN: an enhanced CNN model trained 
by equilibrium optimization for traffic transportation prediction. Procedia Computer 
Science. 2020, Volume 176, pp. 800-809.  
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ʋɼʂ 004.89:14.84:628.49:351.863.3 
ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʋ ʉʊɺʆʈɽʅʅɯ 

ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ 

ɸʪʨʦʱʝʥʢʦ ʂ.ʇ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 

 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʚ ʧʦʞʝʞʥʫ ʙʝʟʧʝʢʫ ʩʪʚʦʨʶʻ ʥʦʚʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴ ʽ ʤʽʥʽʤʽʟʘʮʽʾ ʰʢʦʜʠ, ʟʘʚʜʘʥʦʾ ʧʦʞʝʞʘʤʠ. 
ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ, ʷʢ-ʦʪ CFD-ʤʦʜʝʣʶʚʘʥʥʷ, ʚʠʤʘʛʘʶʪʴ ʟʥʘʯʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ, ʱʦ ʦʙʤʝʞʫʻ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜ ʯʘʩ ʨʝʘʣʴʥʠʭ ʧʦʞʝʞ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 
ʐɯ ʧʨʦʧʦʥʫʻ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʞʝʞʥʠʭ ʩʠʪʫʘʮʽʡ ʟʘʚʜʷʢʠ 
ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʥʽ. ʅʘ 
ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʐɯ ʟʜʘʪʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʰʚʠʜʢʦʾ ʨʝʘʢʮʽʾ ʩʣʫʞʙ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ 
ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ (ʨʠʩ. 1). 

 
ʈʠʩ. 1 ɺʧʨʦʚʘʜʞʝʥʥʷ ʐɯ 

 
ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʐɯ ʚ ʧʦʞʝʞʥʽʡ ʙʝʟʧʝʮʽ ʻ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʜʚʽʡʥʠʢʽʚ ʙʫʜʽʚʝʣʴ. ʎʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʨʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʙʫʜʽʚʣʽ, ʷʢʘ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʦʪʨʠʤʫʻ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʠʤʫ, ʘ ʪʘʢʦʞ ʢʘʤʝʨ 
ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʊʘʢʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʧʦʞʝʞʽ, 
ʘʣʝ ʡ ʧʝʨʝʜʙʘʯʘʪʠ ʾʾ ʨʦʟʚʠʪʦʢ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʚʘʢʫʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ 
ʪʘ ʜʽʡ ʨʷʪʫʚʘʣʴʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʘʜʠʤʣʝʥʥʷ, ʢʦʣʠ ʚʠʜʠʤʽʩʪʴ ʫ 

ʧʨʠʤʽʱʝʥʥʽ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ ʤʦʞʝ ʩʪʘʪʠ ʻʜʠʥʠʤ ʥʘʜʽʡʥʠʤ 
ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʮʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ 
ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʝʚʘʢʫʘʮʽʶ ʣʶʜʝʡ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʦʛʥʶ ʽ ʥʘʚʽʪʴ 
ʦʮʽʥʶʚʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʙʝʟʧʝʢʫ ʙʫʜʽʚʣʽ ʚ ʧʨʦʮʝʩʽ ʧʦʞʝʞʽ [1]. 

ɯʥʰʘ ʚʘʞʣʠʚʘ ʤʦʞʣʠʚʽʩʪʴ ʐɯ ï ʮʝ ʧʨʦʛʥʦʩʪʠʯʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 
ʧʝʨʝʜʙʘʯʘʪʠ ʨʦʟʚʠʪʦʢ ʧʦʞʝʞʽ ʥʘ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ ʥʘʧʝʨʝʜ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʥʦʟʠ ʥʘ 10-15 
ʭʚʠʣʠʥ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʣʶʜʩʴʢʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ 
ʚʪʨʘʪ. ʎʽ ʧʨʦʛʥʦʟʠ ʚʢʣʶʯʘʶʪʴ ʪʘʢʽ ʢʨʠʪʠʯʥʽ ʧʦʜʽʾ, ʷʢ ʩʧʘʣʘʭ ʧʦʞʝʞʽ, ʧʦʰʠʨʝʥʥʷ ʜʠʤʫ ʪʘ 
ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʞʝʞʥʠʢʘʤ ʢʨʘʱʝ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʜʦ ʚʠʢʣʠʢʽʚ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʩʪʨʘʪʝʛʽʶ ʛʘʩʽʥʥʷ. ɿʘʚʜʷʢʠ ʰʚʠʜʢʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʽ 
ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʟ ʙʘʛʘʪʴʦʭ ʩʝʥʩʦʨʽʚ, ʐɯ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʘʡʞʝ ʤʠʪʪʻʚʝ 
ʧʝʨʝʜʙʘʯʝʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʨʷʪʫʚʘʣʴʥʠʢʘʤ ʙʫʪʠ ʥʘ ʢʨʦʢ ʧʦʧʝʨʝʜʫ ʚʦʛʥʶ [3]. 

ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʐɯ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ 

ʚʝʣʠʢʠʭ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʘʟ ʜʘʥʠʭ ʧʦʞʝʞʥʠʭ ʩʮʝʥʘʨʽʾʚ. ʊʘʢʽ ʙʘʟʠ ʚʢʣʶʯʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʯʠʩʝʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʐɯ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ 
ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʙʘʟʠ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ 
ʪʝʤʧʝʨʘʪʫʨʠ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʠʤʫ, ʚʠʜʠʤʦʩʪʽ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ 

ʨʝʘʣʴʥʠʭ ʧʦʞʝʞ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ, 
ʧʦʻʜʥʘʥʠʡ ʽʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʚʯʝʥʦʶ ʤʦʜʝʣʣʶ ʐɯ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʜʘʥʽ ʜʣʷ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦʞʝʞʥʠʭ ʩʮʝʥʘʨʽʾʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʝʩʪʘʥʜʘʨʪʥʽ ʩʠʪʫʘʮʽʾ [2]. 

ɿʘʛʘʣʦʤ, ʐɯ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ ʧʦʞʝʞʥʦʾ 
ʙʝʟʧʝʢʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʐɯ ʟʜʘʪʥʽ ʘʚʪʦʤʘʪʠʯʥʦ 
ʦʮʽʥʶʚʘʪʠ ʧʦʞʝʞʥʽ ʨʠʟʠʢʠ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʢʣʘʩʪʠ ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ ʽ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ. ɿʘʚʜʷʢʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ, ʐɯ ʤʦʞʝ ʽʩʪʦʪʥʦ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 
ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʱʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ. ɯʥʩʪʨʫʤʝʥʪʠ ʐɯ, ʪʘʢʽ ʷʢ 
IFETool, ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ ʰʚʠʜʢʦ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʝʢʪʫ ʧʦʞʝʞʥʠʤ 
ʥʦʨʤʘʤ, ʘ ʡ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʚʝʥʪʠʣʷʮʽʾ, ʦʙʩʷʛʠ ʜʠʤʦʚʠʭ ʟʦʥ ʪʘ ʽʥʰʽ 

ʟʤʽʥʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ [4]. 
ʇʽʜʩʫʤʦʚʫʶʯʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʩʬʝʨʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽ ʥʘʜʽʡʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʪʫ. ʐɯ 
ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʫʻ ʤʦʥʽʪʦʨʠʥʛ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʘʣʝ ʡ ʟʜʘʪʝʥ 

ʟʘʧʦʙʽʛʘʪʠ ʧʦʞʝʞʘʤ, ʚʜʦʩʢʦʥʘʣʶʶʯʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴ. ʉʪʚʦʨʝʥʥʷ 
ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞʥʠʭ ʩʠʪʫʘʮʽʡ ʫ 
ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʚʘʛʦʤʠʤʠ ʢʨʦʢʘʤʠ ʥʘ ʰʣʷʭʫ 
ʜʦ ʧʦʙʫʜʦʚʠ ʙʝʟʧʝʯʥʠʭ ʽ ʨʦʟʫʤʥʠʭ ʤʽʩʪ. 
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ʋɼʂ 004.93:631.52 
ʉʊɺʆʈɽʅʅʗ ʂʆʄʇ'ʖʊɽʈʅʆ-ɯʅʊɽɻʈʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ 

ʊɽʇʃʀʎɽʖ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʈʆʑʋɺɸʅʅʗ 

ʈʆʉʃʀʅ 

ɼʦʚʛʦʧʦʣʠʡ ɺ.ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʄʽʩʶʨʘ ʄ.ɼ. 
 
ʊʝʧʣʠʮʽ ʩʣʫʛʫʶʪʴ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʾʭʥʴʦʛʦ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ. ʆʜʥʘʢ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʷʤʠ ʥʝʦʙʭʽʜʥʦ 

ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, 
ʦʩʚʽʪʣʝʥʽʩʪʴ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʩʣʠʥʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʩʪʚʦʨʝʥʥʷ 
ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, 
ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʝʧʣʠʮʝʶ. ɼʣʷ ʾʾ 
ʨʝʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧ'ʶʪʝʨʥʫ ʩʠʩʪʝʤʫ, ʟʜʘʪʥʫ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʠʨʘʪʠ ʪʘ 
ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ 
ʦʩʚʽʪʣʝʥʽʩʪʴ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʟʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʤʽʢʨʦʢʣʽʤʘʪ 

ʫ ʪʝʧʣʠʮʽ, ʢʦʥʪʨʦʣʶʶʯʠ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢ ʚʝʥʪʠʣʷʪʦʨʠ, ʩʠʩʪʝʤʠ ʧʦʣʠʚʫ ʪʘ ʦʩʚʽʪʣʝʥʥʷ. 
ɻʦʣʦʚʥʘ ʤʝʪʘ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʧʽʜʪʨʠʤʮʽ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ 

ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʫ ʪʝʧʣʠʮʽ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ. ʊʘʢʘ ʩʠʩʪʝʤʘ 
ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʪʝʧʣʠʯʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʪʝʧʣʠʮʷʭ ʪʘ 
ʽʥʰʠʭ ʟʘʢʨʠʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʘ ʢʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʥʠʭ ʚʠʙʽʨ 

ʪʘ ʘʥʘʣʽʟ 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. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

Tinkercad [1] ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʪʝʧʣʠʮʽ (ʨʠʩ.1). 

 
ʈʠʩ. 1 ʇʦʚʥʽʩʪʶ ʧʽʜôʻʜʥʘʥʘ ʪʘ ʥʘʣʘʰʪʦʚʘʥʘ ʘʧʘʨʘʪʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʪʝʧʣʠʮʽ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ(ʄʂ) Arduino UNO R3 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʇʦʟʥʘʯʝʥʥʷ ʚ ʩʭʝʤʽ ʥʘ ʨʠʩ.1: 1- ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʟʨʦʰʝʥʥʷ, 2- ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ 
ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʦʧʘʣʝʥʥʷ, 3 ï ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʝʢʨʘʥ ʪʘ ʧʦʪʝʥʮʽʦʤʝʪʨ ʜʣʷ ʡʦʛʦ 
ʥʘʣʘʰʪʫʚʘʥʥʷ, 4 - ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ. 

ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʪʝʧʣʠʮʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʧʽʜʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʽʜʪʨʠʤʘʥʥʷ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʧʽʜʩʠʩʪʝʤ ʥʘʣʝʞʘʪʴ ʩʠʩʪʝʤʘ 
ʟʨʦʰʝʥʥʷ, ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʦʙʽʛʨʽʚʫ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ 
ʪʝʧʣʠʮʽ. ʂʨʽʤ ʪʦʛʦ, ʫ ʩʭʝʤʽ ʻ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʠʩʧʣʝʡ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 
ʧʘʨʘʤʝʪʨʠ ʩʝʨʝʜʦʚʠʱʘ ʚ ʪʝʧʣʠʮʽ. ɼʣʷ ʞʠʚʣʝʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʘʤʠ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ, ʘ ʪʘʢʦʞ ʨʝʜʫʢʪʦʨʥʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʠʚʽʜ ʽʟ H-
ʤʦʩʪʦʤ L293D [2]. 

ʉʠʩʪʝʤʘ ʟʨʦʰʝʥʥʷ ʪʝʧʣʠʮʽ ʚʢʣʶʯʘʻ ʜʚʘ ʝʣʝʤʝʥʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʦʤ 
ʜʣʷ ʚʟʘʻʤʦʜʽʾ: ʜʘʪʯʠʢ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʪʘ ʜʚʠʛʫʥ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻ ʚʦʜʫ ʜʦ 

ʩʧʨʠʥʢʣʝʨʘ. ɼʚʠʛʫʥ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ L293D [2], ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 
ʞʠʚʣʝʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ. L293D [2] ï ʮʝ ʽʥʪʝʛʨʘʣʴʥʘ ʤʽʢʨʦʩʭʝʤʘ-ʧʨʠʚʽʜ ʜʣʷ 
ʫʧʨʘʚʣʽʥʥʷ ʤʘʣʦʧʦʪʫʞʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʢʨʦʢʦʚʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʥʘʧʨʷʤʢʫ ʽ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʪʘ ʟʘʭʠʱʘʻ ʝʣʝʢʪʨʦʥʽʢʫ ʚʽʜ 

ʟʚʦʨʦʪʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʧʝʨʝʥʘʧʨʫʛ. 
ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʦʧʘʣʝʥʥʷ ʚʢʣʶʯʘʻ ʧ'ʷʪʴ ʢʦʤʧʦʥʝʥʪʽʚ: ʜʚʘ ʩʝʨʚʦʧʨʠʚʦʜʠ, 

ʦʜʠʥ ʜʚʠʛʫʥ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʪʘ ʜʚʘ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʚʝʥʪʠʣʷʮʽʶ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʚʽʢʦʥ ʽʟ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ, ʘ ʪʘʢʦʞ ʦʙʽʛʨʽʚ ʧʨʠʤʽʱʝʥʥʷ ʚ ʭʦʣʦʜʥʫ 

ʧʦʛʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʧʣʦʚʝʥʪʠʣʷʪʦʨʘ, ʷʢʠʡ ʪʫʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʚʠʛʫʥʦʤ ʧʦʩʪʽʡʥʦʛʦ 
ʩʪʨʫʤʫ. 

ʉʠʩʪʝʤʘ ʦʩʚʽʪʣʝʥʥʷ ʪʝʧʣʠʮʽ ʚʠʢʦʥʫʻ ʢʣʶʯʦʚʫ ʬʫʥʢʮʽʶ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʩʣʠʥ 
ʰʪʫʯʥʠʤ ʩʚʽʪʣʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʯʽ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʟʠʤʢʫ 

ʘʙʦ ʚ ʨʝʛʽʦʥʘʭ ʟ ʦʙʤʝʞʝʥʠʤ ʩʦʥʷʯʥʠʤ ʩʚʽʪʣʦʤ. ʊʘʢʝ ʦʩʚʽʪʣʝʥʥʷ ʩʧʨʠʷʻ ʬʦʪʦʩʠʥʪʝʟʫ, 
ʥʝʦʙʭʽʜʥʦʤʫ ʜʣʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ɼʦʜʘʪʢʦʚʦ, ʩʠʩʪʝʤʘ ʟʘʰʪʦʨʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ 
ʟʘʭʠʩʪʠʪʠ ʪʝʧʣʠʮʶ ʚʽʜ ʥʘʜʣʠʰʢʦʚʦʛʦ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʯʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʟʦʚʥʽʰʥʽʭ 
ʫʤʦʚ. 

ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʫ ʩʭʝʤʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʠʩʧʣʝʡ LCD 
1602. ʎʝʡ ʤʦʜʫʣʴ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʘʪʯʠʢʽʚ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʝʥʶ 
ʘʙʦ ʧʽʜʢʘʟʦʢ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘ ʜʠʩʧʣʝʾ ʤʦʞʥʘ ʧʦʢʘʟʫʚʘʪʠ ʯʦʨʥʽ ʩʠʤʚʦʣʠ ʨʦʟʤʽʨʦʤ 5Ĭ8 
ʧʽʢʩʝʣʽʚ, ʩʪʚʦʨʶʶʯʠ ʚʣʘʩʥʽ ʩʠʤʚʦʣʠ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʪʘʥʜʘʨʪʥʽ ʘʥʛʣʽʡʩʴʢʽ ʣʽʪʝʨʠ 

ʜʣʷ ʪʝʢʩʪʫ. 
ɿʘʛʘʣʦʤ, ʨʦʟʨʦʙʢʘ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʠʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ 
ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ, ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ ʪʘ ʝʢʦʥʦʤʽʾ ʯʘʩʫ. ɼʦʩʣʽʜʞʝʥʥʷ 
ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʘʚʪʦʤʘʪʠʯʥʦ ʢʝʨʫʻ 
ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʨʦʩʣʠʥ. ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ 
ʚʢʣʶʯʘʶʪʴ ʩʪʘʙʽʣʴʥʠʡ ʦʧʪʠʤʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʧʽʜʚʠʱʝʥʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʟʥʠʞʝʥʥʷ 

ʨʝʩʫʨʩʥʠʭ ʚʠʪʨʘʪ, ʧʽʜʚʠʱʝʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʟʨʫʯʥʽʩʪʴ 
ʫʧʨʘʚʣʽʥʥʷ. ʆʪʞʝ, ʩʪʚʦʨʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʧʣʠʮʝʶ ʻ 
ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʽʧʰʠʪʠ ʧʨʦʮʝʩ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ 
ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Tinkercad [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // AUTODESK ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://www.tinkercad.com/dashboard. 

2. L293x Quadruple Half-H Drivers datasheet (Rev. D) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // Texas 

Instruments. ï 2022. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://www.ti.com/lit/ds/symlink/l293.pdf.  
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ʋɼʂ 004.42 
ɸʅɸʃɯɿ ʆʅʃɸʁʅ-ʉɽʈɺɯʉʋ ʋʇʈɸɺʃɯʅʅʗ ɸɺʊʆʉɸʃʆʅʆʄ  

ʐʝʣʝʩʪ ʗ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʂʽʨʽʯʝʥʢʦ ɺ.ɺ. 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʛʨʘʶʪʴ ʜʫʞʝ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʘʜʞʝ ʚʽʜ ʥʠʭ 
ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʫ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 
ʟʙʠʨʘʪʠ, ʦʙʨʦʙʣʷʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ, ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʪʘ 

ʧʦʢʫʧʮʽʚ ʫʩʢʣʘʜʥʶʶʪʴ ʟʘʚʜʘʥʥʷ ʦʙʣʽʢʫ ʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʜʘʞʫ ʪʘ ʟʘʣʠʰʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʚ 
ʘʚʪʦʤʘʛʘʟʠʥʽ. ʈʫʯʥʘ ʦʙʨʦʙʢʘ ʮʠʭ ʜʘʥʠʭ ʥʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ 
ʧʨʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʦʧʠʪ ʽ, ʦʪʞʝ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ 
ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ. ʈʦʟʨʘʭʫʥʦʢ ʧʨʠʙʫʪʢʫ, ʚʠʪʨʘʪ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʧʦʰʫʢ ʨʽʰʝʥʴ, 

ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʘʛʘʟʠʥʫ, ʩʪʘʶʪʴ ʪʨʫʜʦʤʽʩʪʢʠʤʠ. 
ʋ ʙʫʜʴ-ʷʢʽʡ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢ ʚʝʣʠʢʦʾ, ʪʘʢ ʽ ʤʘʣʝʥʴʢʦʾ, ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʪʘʢʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʣʘ ʙ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ. ɼʝʷʢʽ 
ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʘʬʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʘʧʦʢ ʟ ʜʦʢʫʤʝʥʪʘʤʠ ʪʘ ʨʫʯʥʠʡ ʧʦʰʫʢ 

ʪʘ ʦʙʨʦʙʢʫ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɸʣʝ ʙʽʣʴʰʽʩʪʴ ʚʦʣʽʶʪʴ ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʽ ʙʘʟʠ ʜʘʥʠʭ 
ʪʘ ʧʨʦʛʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʟʙʝʨʽʛʘʪʠ, ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʧʦʪʨʽʙʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʢʝʨʫʚʘʪʠ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ, ʯʠʩʣʝʥʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʧʦʪʨʝʙʘ ʫ ʧʦʩʪʽʡʥʦʤʫ ʦʥʦʚʣʝʥʥʽ ʜʘʥʠʭ ʨʦʙʣʷʪʴ ʥʝʦʙʭʽʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʜʣʷ 
ʦʙʣʽʢʫ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʘʚʪʦʤʘʛʘʟʠʥʽ. 

ʆʙ'ʻʢʪ ʘʚʪʦʤʘʪʠʟʘʮʽʾ - ʦʨʛʘʥʽʟʘʮʽʷ ʟʘʤʦʚʣʝʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʦʜʘʞʫ ʯʝʨʝʟ 
ʘʚʪʦʤʘʛʘʟʠʥ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ. 

ʇʨʝʜʤʝʪ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ï ʦʙʣʽʢ ʟʘʣʠʰʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʘʚʪʦʤʘʛʘʟʠʥʽ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʯʘʩʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʟʘʧʘʩ ʷʢʠʭ ʤʦʞʝ ʟʘʢʽʥʯʠʪʠʩʷ 
ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʙʘʟʘ ʧʨʦʮʝʜʫʨʘ ʩʝʨʚʝʨʥʠʡ ʘʚʪʦʩʘʣʦʥ 

ʄʝʪʘ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ï ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʫ ʟʘ ʨʘʭʫʥʦʢ 

ʩʚʦʻʯʘʩʥʦʩʪʽ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʦʩʪʘʯʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʘʚʪʦʤʘʛʘʟʠʥ ʪʘ ʟʥʠʞʝʥʥʷ 
ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʦʙʣʽʢʦʚʠʭ ʦʧʝʨʘʮʽʡ. ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ï ʘʥʘʣʽʟ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʫ 
ʫʧʨʘʚʣʽʥʥʷ aʚʪʦʩʘʣʦʥʫ, ʘ ʪʘʢʦʞ ʧʦʜʘʣʴʰʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
ʂʦʨʠʩʪʫʚʘʯ ʟʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ɹɼ, ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʠʪʠ ʥʝʦʙʭʽʜʥʽ ʜʽʾ, ʧʨʠʭʦʚʫʶʯʠ ʚʥʫʪʨʽʰʥʶ ʦʨʛʘʥʽʟʘʮʽʶ ʙʘʟʠ ʜʘʥʠʭ, ʧʨʦʚʝʜʝʥʦ 
ʚʩʝʙʽʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʨʦʟʨʦʙʢʫ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʩʘʣʦʥʦʤ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʩʘʣʦʥʦʤ ʚʠʤʘʛʘʻ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 
ʷʢʽ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʦʙʣʽʢ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ ʪʘ ʢʣʽʻʥʪʩʴʢʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 
ʈʦʟʨʦʙʣʝʥʦ ʘʨʭʽʪʝʢʪʫʨʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʙʘʟʫ 

ʜʘʥʠʭ, ʩʝʨʚʝʨʥʫ ʯʘʩʪʠʥʫ ʪʘ ʢʣʽʻʥʪʩʴʢʠʡ ʽʥʪʝʨʬʝʡʩ. ɹʘʟʫ ʜʘʥʠʭ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ. 

ɯʥʪʝʨʬʝʡʩ ʩʘʡʪʫ ï ʮʝ ʚʤʦʥʪʦʚʘʥʠʡ ʫ ʨʝʩʫʨʩ ʤʝʭʘʥʽʟʤ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ, 
ʢʦʣʠ ʪʦʡ ʤʦʞʝ ʧʝʚʥʠʤ ʯʠʥʦʤ ʜʽʷʪʠ ʥʘ ʩʘʡʪʽ, ʘʢʪʠʚʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʡʦʛʦ ʩʝʨʚʽʩʘʤʠ ʪʘ 
ʩʣʫʞʙʘʤʠ.  

ʈʦʟʚʠʪʢʦʤ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʻ ʪʨʠʣʘʥʢʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʚ ʷʢʽʡ ʤʽʞ 

ʩʝʨʚʝʨʦʤ ʙʘʟ ʜʘʥʠʭ ʽ ʢʣʽʻʥʪʩʴʢʠʤʠ ʘʚʪʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʩʝʨʚʝʨ ʜʦʜʘʪʢʽʚ, ʱʦ 
ʚʠʢʦʥʫʻ ʧʨʠʢʣʘʜʥʽ ʬʫʥʢʮʽʾ.   

ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʽʥʪʝʨʬʝʡʩʫ ʻ ʪʘʢ ʟʚʘʥʘ ʬʦʨʤʘ ʟ ʧʦʣʷʤʠ ʜʣʷ ʚʚʝʜʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ, ʧʨʘʧʦʨʮʷʤʠ ʚʠʙʦʨʫ, ʢʥʦʧʢʘʤʠ ʚʠʢʦʥʘʥʥʷ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʨʝʩʫʨʩʫ ʤʘʻ ʫ 

ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʚʽʜʚʽʜʫʚʘʯʘ ʜʦ ʩʝʙʝ, ʘ ʡʦʛʦ ʤʝʭʘʥʽʟʤ ʚʟʘʻʤʦʜʽʾ ʟʨʦʟʫʤʽʣʠʡ, 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʡ ʩʝʨʚʽʩ ʟʘʧʦʙʽʞʥʠʡ ʽ ʜʦʙʨʦʟʠʯʣʠʚʠʡ, ʩʠʩʪʝʤʘ ʚʠʨʘʟʥʦ ʜʘʻ ʽʥʩʪʨʫʢʮʽʾ 
ʪʘ ʧʽʜʢʘʟʢʠ. 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʠ. 

 
ʈʠʩ.1 ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

ɺ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʚʠ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ: PHP ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʝʢʝʥʜ-ʯʘʩʪʠʥʠ, HTML5, CSS3 ï ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʬʨʦʥʪʝʥʜ-ʯʘʩʪʠʥʠ, MySQL ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ. 
ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽʥʪʝʨʬʝʡʩʫ. 

 
ʈʠʩ. 2 ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽʥʪʝʨʬʝʡʩʫ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ɹɼ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://prog.bobrodobro.uʘ/36705 
2. ʆʧʠʩ ʟʚôʷʟʢʫ ʤʽʞ ʪʘʙʣʠʮʷʤʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://studfile.net/preview/5720747/page:48/ 
3. ʆʧʠʩ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʟʘʧʠʪʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://studfile.net/preview/10052373/page:90/  

https://prog.bobrodobro.uа/36705
https://studfile.net/preview/5720747/page:48/
https://studfile.net/preview/10052373/page:90/
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.4:004.7:794.05 
ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʈʆɿʇʆɼɯʃɽʅʆɰ ʉʀʉʊɽʄʀ 

ɯɻʈʆɺʆɻʆ ʉɽʈɺɽʈɸ 

ɺʦʣʦʰʠʥ ʄ.ɭ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʅʘʟʘʨʝʥʢʦ ɺ.ɸ. 

 
ɾʘʥʨ roguelike ʚʠʥʠʢ ʫ ʢʽʥʮʽ 1970-ʭ ð ʧʦʯʘʪʢʫ 1980-ʭ ʨʦʢʽʚ ʟ ʧʦʷʚʦʶ ʛʨʠ ʧʽʜ 

ʥʘʟʚʦʶ Rogue [1, 2], ʷʢʘ ʚʠʡʰʣʘ ʫ 1980 ʨʦʮʽ. ɻʨʫ ʩʪʚʦʨʠʣʠ ʄʘʡʢʣ ʊʦʡ ʽ ɻʣʝʥʥ ɺʽʯʤʝʥ 
ʜʣʷ ʤʝʡʥʬʨʝʡʤʦʚʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʧʽʜ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ Unix. ɿʛʦʜʦʤ ʜʦ ʥʠʭ 

ʧʨʠʻʜʥʘʚʩʷ ʂʝʥ ɸʨʥʦʣʴʜ, ʷʢʠʡ ʨʦʟʨʦʙʠʚ ʙʽʙʣʽʦʪʝʢʫ ʜʣʷ ʨʦʙʦʪʠ ʟ ʪʝʢʩʪʦʚʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, 
ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʥʪʝʨʬʝʡʩ Rogue. ɻʨʘ ʩʪʘʣʘ ʧʦʧʫʣʷʨʥʦʶ ʩʝʨʝʜ 
ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʨʦʛʨʘʤʽʩʪʽʚ ʟʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʽʡ ʽʛʨʦʚʽʡ ʤʝʭʘʥʽʮʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʚʠʭʽʜʥʦʛʦ 
ʢʦʜʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʝʥʪʫʟʽʘʩʪʘʤ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʚʝʨʩʽʾ ʛʨʠ. ʎʝʡ ʞʘʥʨ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

ʚʽʜ ʧʝʨʰʦʾ ʛʨʠ (Rogue) ʽ ʧʦʯʘʚ ʨʦʟʚʠʚʘʪʠʩʷ ʷʢ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤʦʢ. 
Roguelike [3] ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʢʣʶʯʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ ʨʦʙʣʷʪʴ 

ʡʦʛʦ ʫʥʽʢʘʣʴʥʠʤ ʽ ʜʦʙʨʝ ʚʧʽʟʥʘʚʘʥʠʤ ʞʘʥʨʦʤ ʩʝʨʝʜ ʛʝʡʤʝʨʽʚ. ɼʦ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʥʘʣʝʞʘʪʴ: 

1. ʇʨʦʮʝʜʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʨʽʚʥʽʚ: ʂʦʞʥʘ ʛʨʘ ʫʥʽʢʘʣʴʥʘ ʟʘʚʜʷʢʠ ʚʠʧʘʜʢʦʚʦʤʫ 
ʬʦʨʤʫʚʘʥʥʶ ʨʽʚʥʽʚ, ʱʦ ʟʙʽʣʴʰʫʻ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʽʛʨʦʚʦʛʦ ʜʦʩʚʽʜʫ. 

2. ʇʝʨʤʘʥʝʥʪʥʘ ʩʤʝʨʪʴ: ʗʢʱʦ ʛʨʘʚʝʮʴ ʛʠʥʝ, ʧʨʦʛʨʝʩ ʚʪʨʘʯʘʻʪʴʩʷ, ʽ ʛʨʫ 
ʧʦʪʨʽʙʥʦ ʧʦʯʠʥʘʪʠ ʟ ʥʫʣʷ. ʎʝ ʜʦʜʘʻ ʥʘʧʨʫʛʠ ʡ ʚʘʞʣʠʚʦʩʪʽ ʢʦʞʥʦʤʫ ʨʽʰʝʥʥʶ. 

3. ɺʠʧʘʜʢʦʚʽ ʦʙôʻʢʪʠ: ʈʝʩʫʨʩʠ ʪʘ ʧʨʝʜʤʝʪʠ ʪʘʢʦʞ ʛʝʥʝʨʫʶʪʴʩʷ ʚʠʧʘʜʢʦʚʠʤ 
ʯʠʥʦʤ, ʱʦ ʩʪʚʦʨʶʻ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʡ ʫʩʢʣʘʜʥʶʻ ʧʨʦʭʦʜʞʝʥʥʷ. 

4. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ: ɾʘʥʨ ʚʽʜʦʤʠʡ ʩʢʣʘʜʥʽʩʪʶ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ 
ʛʨʘʚʮʷ ʫʚʘʛʠ, ʪʘʢʪʠʢʠ ʡ ʘʜʘʧʪʠʚʥʦʩʪʽ. 

5. ʇʨʦʩʪʠʡ ʩʶʞʝʪ, ʘʢʮʝʥʪ ʥʘ ʛʝʡʤʧʣʝʡ: ɻʦʣʦʚʥʠʡ ʬʦʢʫʩ ð ʥʘ ʩʘʤʦʤʫ 
ʽʛʨʦʚʦʤʫ ʧʨʦʮʝʩʽ, ʘ ʥʝ ʥʘ ʩʶʞʝʪʥʠʭ ʣʽʥʽʷʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʞʘʥʨʫ, ʚʧʣʠʚ ʢʫʣʴʪʦʚʠʭ ʽʛʦʨ [4] ʽ ʩʫʯʘʩʥʽ 
ʪʝʥʜʝʥʮʽʾ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʠʩʪʝʤʥʠʭ ʤʝʭʘʥʽʢ: 

ʂʣʘʩʠʯʥʠʡ ʧʝʨʽʦʜ: Rogue, NetHack ʪʘ Angband 
ɾʘʥʨ roguelike ʟʘʨʦʜʠʚʩʷ ʚ 1980-ʭ ʨʦʢʘʭ ʽʟ ʧʦʷʚʦʶ Rogue. ʋ ʛʨʽ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʥʦʚʘʪʦʨʩʴʢʽ ʥʘ ʪʦʡ ʯʘʩ ʧʽʜʭʦʜʠ ð ʧʨʦʮʝʜʫʨʥʫ ʛʝʥʝʨʘʮʽʶ ʨʽʚʥʽʚ ʽ ʧʝʨʤʘʥʝʥʪʥʫ ʩʤʝʨʪʴ. 
ʉʘʤʝ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʢʣʘʣʠ ʦʩʥʦʚʫ ʜʣʷ ʞʘʥʨʫ, ʥʘʜʘʚʰʠ ʛʨʘʚʮʷʤ ʫʥʽʢʘʣʴʥʠʡ ʜʦʩʚʽʜ ʟ 

ʢʦʞʥʠʤ ʥʦʚʠʤ ʧʨʦʭʦʜʞʝʥʥʷʤ. 
ʇʝʨʝʭʽʜ ʜʦ ʩʫʯʘʩʥʦʩʪʽ: Spelunky, The Binding of Isaac ʪʘ FTL 
ʇʝʨʝʭʽʜ ʞʘʥʨʫ ʜʦ ʩʫʯʘʩʥʦʾ ʘʫʜʠʪʦʨʽʾ ʨʦʟʧʦʯʘʚʩʷ ʟ ʽʛʦʨ ʥʘ ʢʰʪʘʣʪ Spelunky (2008) ʽ 

The Binding of Isaac (2011).Spelunky ʟʘʧʨʦʚʘʜʠʚ ʧʣʘʪʬʦʨʤʝʨʥʽ ʝʣʝʤʝʥʪʠ ʡ ʜʠʥʘʤʽʯʥʫ 

ʚʟʘʻʤʦʜʽʶ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʧʦʻʜʥʘʣʦ ʤʝʭʘʥʽʢʠ roguelike ʟ ʝʢʰʝʥʦʤ. The 
Binding of Isaac ʩʪʘʣʘ ʢʫʣʴʪʦʚʦʶ ʛʨʦʶ, ʷʢʘ ʨʦʟʰʠʨʠʣʘ ʘʫʜʠʪʦʨʽʶ ʞʘʥʨʫ, ʧʦʻʜʥʘʚʰʠ 
ʝʣʝʤʝʥʪʠ roguelike ʟ çʜʘʥʞʥ-ʢʨʦʫʣʝʨʦʤè ʽ ʷʩʢʨʘʚʦʶ ʛʨʘʬʽʢʦʶ. 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ: Vampire Survivors, Risk of Rain 2, Hades ʪʘ Slay the Spire 

Vampire Survivors ʧʨʦʧʦʥʫʻ ʧʨʦʩʪʫ, ʘʣʝ ʟʘʭʦʧʣʠʚʫ ʤʝʭʘʥʽʢʫ ʚʠʞʠʚʘʥʥʷ ʫ 
ʥʝʩʢʽʥʯʝʥʥʠʭ ʭʚʠʣʷʭ ʚʦʨʦʛʽʚ. ʂʦʞʝʥ ʟʘʙʽʛ ʧʦʻʜʥʫʻ ʚʠʧʘʜʢʦʚʠʡ ʚʠʙʽʨ ʟʙʨʦʾ ʡ ʟʜʽʙʥʦʩʪʝʡ, 
ʩʪʚʦʨʶʶʯʠ ʛʣʠʙʦʢʫ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʪʘʢʪʠʢ ʽ ʚʽʜʯʫʪʪʷ ʭʘʦʪʠʯʥʦʾ ʜʠʥʘʤʽʢʠ. Risk of Rain 2 
ʧʝʨʝʥʦʩʠʪʴ roguelike ʫ 3D-ʩʚʽʪ, ʜʝ ʛʨʘʚʮʽ, ʜʦʩʣʽʜʞʫʶʯʠ ʨʽʚʥʽ ʪʘ ʟʙʠʨʘʶʯʠ ʚʠʧʘʜʢʦʚʽ 

ʧʨʝʜʤʝʪʠ, ʧʨʦʪʠʩʪʦʷʪʴ ʭʚʠʣʷʤ ʚʦʨʦʛʽʚ. ɻʨʘ ʨʦʙʠʪʴ ʘʢʮʝʥʪ ʥʘ ʧʦʩʪʫʧʦʚʦʤʫ ʥʘʢʦʧʠʯʝʥʥʽ 
ʟʜʽʙʥʦʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʢʦʤʙʽʥʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ. 
Hades ʢʦʤʙʽʥʫʻ ʧʨʦʛʨʝʩ ʤʽʞ ʩʝʩʽʷʤʠ ʟ ʙʘʛʘʪʠʤ ʩʶʞʝʪʦʤ ʪʘ ʚʟʘʻʤʦʜʽʻʶ ʟ ʧʝʨʩʦʥʘʞʘʤʠ. 
ɻʨʘʚʮʽ ʤʦʞʫʪʴ ʧʦʩʪʫʧʦʚʦ ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʦʾ ʥʘʚʠʯʢʠ ʪʘ ʟʙʨʦʶ, ʱʦ ʨʦʙʠʪʴ ʛʨʫ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʥʦʚʘʯʢʽʚ, ʚʦʜʥʦʯʘʩ ʟʙʝʨʽʛʘʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʢʣʠʢʫ. Slay the Spire 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʽʥʪʝʛʨʫʻ roguelike ʝʣʝʤʝʥʪʠ ʚ ʢʘʨʪʢʦʚʫ ʛʨʫ, ʜʝ ʛʨʘʚʝʮʴ ʧʦʩʪʫʧʦʚʦ ʙʫʜʫʻ ʢʦʣʦʜʫ ʢʘʨʪ, ʱʦ 
ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʨʽʚʝʥʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʙʦʾʚ ʽ ʨʝʩʫʨʩʽʚ. 

ʊʝʥʜʝʥʮʽʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʤʝʭʘʥʽʢ 
ʋ ʩʫʯʘʩʥʠʭ roguelike ʽʛʨʘʭ ʚʽʜʯʫʪʥʦ ʢʽʣʴʢʘ ʪʝʥʜʝʥʮʽʡ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʭʘʥʽʢ: 

¶ ʇʨʦʛʨʝʩ ʤʽʞ ʩʝʩʽʷʤʠ: ʋ Hades, ʥʘʧʨʠʢʣʘʜ, ʛʨʘʚʝʮʴ ʟʙʝʨʽʛʘʻ ʯʘʩʪʠʥʫ 
ʚʜʦʩʢʦʥʘʣʝʥʴ, ʱʦ ʟʤʝʥʰʫʻ ʬʨʫʩʪʨʘʮʽʶ ʪʘ ʥʘʜʘʻ ʚʽʜʯʫʪʪʷ ʨʦʟʚʠʪʢʫ. 

¶ ɻʣʠʙʠʥʘ ʩʶʞʝʪʫ: ʉʶʞʝʪʥʽ ʣʽʥʽʾ ʽʛʦʨ, ʷʢ-ʦʪ Hades, ʧʦʛʣʠʙʣʶʶʪʴ ʟʘʣʫʯʝʥʽʩʪʴ, 
ʜʦʟʚʦʣʷʶʯʠ ʛʨʘʚʮʷʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʝʨʩʦʥʘʞʘʤʠ ʪʘ ʨʦʟʚʠʚʘʪʠ ʚʽʜʥʦʩʠʥʠ. 

¶ ɻʽʙʨʠʜʠʟʘʮʽʷ ʞʘʥʨʽʚ: ʇʦʻʜʥʘʥʥʷ roguelike ʟ ʢʘʨʪʢʦʚʠʤʠ ʤʝʭʘʥʽʢʘʤʠ, ʷʢ ʫ Slay the 
Spire, ʯʠ ʝʢʰʥ-ʝʣʝʤʝʥʪʘʤʠ, ʷʢ ʫ Risk of Rain 2, ʨʦʟʰʠʨʶʻ ʞʘʥʨʦʚʽ ʤʦʞʣʠʚʦʩʪʽ. 

¶ ɸʜʘʧʪʠʚʥʘ ʩʢʣʘʜʥʽʩʪʴ: ʄʝʭʘʥʽʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʛʨʘʚʮʷʤ ʧʦʩʪʫʧʦʚʦ 
ʘʜʘʧʪʫʚʘʪʠʩʷ, ʨʦʙʣʷʪʴ ʞʘʥʨ ʜʦʩʪʫʧʥʽʰʠʤ ʜʣʷ ʥʦʚʠʭ ʘʫʜʠʪʦʨʽʡ, ʷʢ ʫ Vampire Survivors, 

ʜʝ ʛʨʘʚʝʮʴ ʤʦʞʝ ʚʠʙʫʜʦʚʫʚʘʪʠ ʪʘʢʪʠʢʫ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʥʦʩʪʽ. 
ʄʝʨʝʞʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʣʷ ʢʦʦʧʝʨʘʪʠʚʥʠʭ ʽʛʦʨ ʫ ʞʘʥʨʽ roguelike ʜʦʟʚʦʣʷʻ ʛʨʘʚʮʷʤ 

ʚʟʘʻʤʦʜʽʷʪʠ, ʦʙ'ʻʜʥʫʚʘʪʠ ʟʫʩʠʣʣʷ ʪʘ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʜʽʾ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʠʭ ʮʽʣʝʡ. 
ʎʝʡ ʧʽʜʭʽʜ ʚʠʤʘʛʘʻ ʩʧʝʮʠʬʽʯʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʣʘʚʥʦʾ ʛʨʠ, ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ ʟʘʪʨʠʤʦʢ ʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʽʛʨʦʚʠʭ ʜʘʥʠʭ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. ɹʘʛʘʪʦ 
ʩʫʯʘʩʥʠʭ roguelike-ʽʛʦʨ ʨʝʘʣʽʟʫʶʪʴ ʘʨʭʽʪʝʢʪʫʨʫ ʢʣʽʻʥʪ-ʩʝʨʚʝʨ, ʜʝ ʦʜʠʥ ʩʝʨʚʝʨ ʦʙʨʦʙʣʷʻ 
ʚʩʶ ʦʩʥʦʚʥʫ ʣʦʛʽʢʫ, ʘ ʢʣʽʻʥʪʠ ʛʨʘʚʮʽʚ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʣʠʰʝ ʜʣʷ ʦʙʨʦʙʢʠ ʣʦʢʘʣʴʥʦʾ 
ʚʽʟʫʘʣʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫ Risk of Rain 2 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʽʙʨʠʜʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʜʝ 

ʦʩʥʦʚʥʠʡ ʩʝʨʚʝʨ ʦʙʨʦʙʣʷʻ ʨʫʭʠ ʚʦʨʦʛʽʚ ʽ ʛʝʥʝʨʘʮʽʶ ʦʙ'ʻʢʪʽʚ, ʪʦʜʽ ʷʢ ʢʦʞʝʥ ʢʣʽʻʥʪ 
ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʣʘʩʥʽ ʜʽʾ ʛʨʘʚʮʷ, ʱʦ ʟʤʝʥʰʫʻ ʟʘʪʨʠʤʢʠ ʽ ʜʦʟʚʦʣʷʻ ʟʣʘʛʦʜʞʝʥʫ 
ʢʦʦʧʝʨʘʪʠʚʥʫ ʛʨʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʊʘʢʽ ʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʧʦʢʘʟʫʶʪʴ, ʷʢ ʞʘʥʨ roguelike ʧʨʦʜʦʚʞʫʻ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ 

ʦʩʥʦʚʥʽ ʨʠʩʠ, ʚʦʜʥʦʯʘʩ ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʥʦʚʽ ʟʘʧʠʪʠ ʩʫʯʘʩʥʠʭ ʛʨʘʚʮʽʚ. ʋʩʧʽʰʥʝ 
ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʽʛʨʦʚʠʭ ʤʝʭʘʥʽʢ ʫ roguelike ʽʛʨʘʭ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʧʽʜʭʦʜʠ 
ʜʦ ʞʘʥʨʫ, ʟʨʦʙʠʚʰʠ ʡʦʛʦ ʜʦʩʪʫʧʥʽʰʠʤ ʜʣʷ ʥʦʚʠʭ ʛʨʘʚʮʽʚ ʪʘ ʮʽʢʘʚʽʰʠʤ ʜʣʷ ʜʦʩʚʽʜʯʝʥʠʭ. 
ʎʝ ʩʧʨʠʷʪʠʤʝ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʞʘʥʨʫ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʽʛʦʨ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʛʣʠʙʠʥʠ ʛʝʡʤʧʣʝʶ. 
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ʋɼʂ 681.51 

ɺʇʃʀɺ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ʅɸ ʈʆɿɺʀʊʆʂ ʄɯʉʊ 

ʆʢʩʝʥʶʢ ʂ.ɯ.  
 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ 
ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ, ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʽʩʪ. ɼʘʥʘ 
ʪʝʭʥʦʣʦʛʽʷ ʜʦʧʦʤʘʛʘʻ ʫ ʧʦʢʨʘʱʝʥʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪ, ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ ʪʘ ʢʦʤʬʦʨʪʫ ʤʝʰʢʘʥʮʽʚ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ñʨʦʟʫʤʥʽò ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʪʨʘʥʩʧʦʨʪʦʤ, ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ, ʚʽʜʭʦʜʘʤʠ ʪʦʱʦ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ, ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 
ʩʝʨʝʜʦʚʠʱʝ. ʂʨʽʤ ʪʦʛʦ, ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʩʧʨʠʷʻ  ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʫ ʤʽʩʪʘʭ ʯʝʨʝʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʠʷʚʣʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʦʱʦ. 
ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʦʙʦʪʘʭ ʧʨʦʚʽʜʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ, 
ʟʦʢʨʝʤʘ ʪʘʢʠʭ ʷʢ ɿ. ɺʘʨʥʘʣʽʡ, ɺ. ɺʦʨʦʥʝʮʴ, ɺ. ɻʣʫʰʢʦʚ, ɹ. ɾʫʨʘʢʦʚʩʴʢʠʡ, ɯ. ɿʝʥʽʚ, 

ʖ. ʂʦʚʘʣʝʥʢʦ, ʅ. ʂʨʘʫʩ, ʆ. ʂʨʠʚʦʨʫʯʢʦ, ɸ. ʂʨʫʮ, ʇ. ʃʝʦʥʝʥʢʦ, ʆ. ʄʘʨʯʝʥʢʦ, 
ɸ. ʇʘʨʭʦʤʝʥʢʦ, ʄ. ʇʨʠʛʘʨʘ, ʊ. ʈʫʙʘʥ, ɻ. ʉʦʢʦʣ, ʇ. ʌʝʜʦʨʢʘ, ʃ. ʌʝʜʫʣʦʚʘ, ʆ. ʐʘʧʫʨʦʚ, 
ɯ. ʐʝʚʯʫʢ, ʆ. ʐʧʘʢ ʪʘ ʽʥʰʠʭ. ʆʜʥʘʢ, ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷʤ 
ʚʧʣʠʚʫ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʥʘ ʨʦʟʚʠʪʦʢ ʤʽʩʪ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤʠ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʠʭ ʧʦʛʣʠʙʣʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ï ʮʝ ʤʝʨʝʞʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʬʽʟʠʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʘʙʦ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʤʘʶʪʴ ʚʙʫʜʦʚʘʥʽ ʜʘʪʯʠʢʠ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʜʘʯʫ ʽ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʬʽʟʠʯʥʠʤ ʩʚʽʪʦʤ ʽ ʢʦʤʧôʶʪʝʨʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʟʚôʷʟʢʫ [1]. ʂʨʽʤ 
ʜʘʪʯʠʢʽʚ, ʤʝʨʝʞʘ ʤʦʞʝ ʤʘʪʠ ʚʠʢʦʥʘʚʯʽ ʧʨʠʩʪʨʦʾ, ʚʙʫʜʦʚʘʥʽ ʫ ʬʽʟʠʯʥʽ ʦʙôʻʢʪʠ ʽ ʧʦʚôʷʟʘʥʽ 
ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʜʨʦʪʦʚʽ ʽ ʙʝʟʜʨʦʪʦʚʽ ʤʝʨʝʞʽ. ʎʽ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʦʙôʻʢʪʠ ʤʘʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʟʯʠʪʫʚʘʥʥʷ ʪʘ ʧʨʠʚʝʜʝʥʥʷ ʚ ʜʽʶ, ʬʫʥʢʮʽʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʘ 

ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʣʶʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʯʘʩʪʽ ʣʶʜʠʥʠ, ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ [2] 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʘʭ: ʧʦʚʩʶʜʥʦ ʧʦʰʠʨʝʥʽʡ 
ʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʛʣʦʙʘʣʴʥʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ, ʤʦʞʣʠʚʦʩʪʽ 

ʦʙ'ʻʢʪʘ ʥʘʜʩʠʣʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʩʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ ʯʠ ɯʥʪʝʨʥʝʪʫ 
[3]. 

ʆʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʚʧʣʠʚʫ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʥʘ ʨʦʟʚʠʪʦʢ ʤʽʩʪ ï ʮʝ ʧʦʢʨʘʱʝʥʥʷ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɿʘʚʜʷʢʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʤʽʩʪʘ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʝʞʠʪʠ ʟʘ 

ʩʪʘʥʦʤ ʜʦʨʽʛ, ʦʩʚʽʪʣʝʥʥʷʤ, ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʪʘ ʽʥʰʠʤʠ ʤʫʥʽʮʠʧʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ 
ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʪʘ ʰʚʠʜʰʝ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʤʦʞʣʠʚʽ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʙʝʟʧʝʢʠ ʪʘ 
ʢʦʤʫʥʽʢʘʮʽʡ ʚ ʤʽʩʪʘʭ. ʄʝʨʝʞʽ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞ ʪʘ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʬʽʢʦʤ ï ʚʩʝ ʮʝ ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʷʤ ɯʥʪʝʨʥʝʪʫ 
ʨʝʯʝʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʧʝʨʝʪʚʦʨʶʻ ʤʽʩʪʘ ʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʜʝ 
ʚʩʽ ʝʣʝʤʝʥʪʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʪʦʤ ʪʘ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 
ʞʠʪʪʷ ʤʝʰʢʘʥʮʽʚ. 

ɼʦʜʘʪʢʦʚʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʫ ʤʽʩʪʘʭ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ñʟʝʣʝʥʠʭò 
ʪʝʭʥʦʣʦʛʽʡ. ʅʘʧʨʠʢʣʘʜ, ñʨʦʟʫʤʥʽò ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʤʽʩʪʘʤ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʊʘʢʦʞ, ʩʠʩʪʝʤʠ 
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ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫ ʧʦʢʨʘʱʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ 
ʤʽʩʪʘʭ ʪʘ ʟʤʝʥʰʝʥʥʽ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʅʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʤʽʩʪ ʚʧʣʠʚʘʻ ʽ ʩʬʝʨʘ ʪʨʘʥʩʧʦʨʪʫ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ 
ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʫʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʽ, ʧʦʢʨʘʱʫʶʯʠ ʪʨʘʬʽʢ ʪʘ 

ʟʤʝʥʰʫʚʘʪʠ ʛʦʜʠʥʠ ʧʨʦʩʪʦʾʚ. ʂʨʽʤ ʪʦʛʦ, ñʨʦʟʫʤʥʽò ʧʘʨʢʦʤʽʩʮʷ ʪʘ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 
ʜʦʧʦʤʘʛʘʶʪʴ ʚʦʜʽʷʤ ʟʥʘʭʦʜʠʪʠ ʚʽʣʴʥʽ ʤʽʩʮʷ ʜʣʷ ʩʪʦʷʥʢʠ, ʱʦ ʟʤʝʥʰʫʻ ʟʘʪʦʨʠ ʪʘ ʚʠʢʠʜʠ 
ʫ ʘʪʤʦʩʬʝʨʫ. ʈʦʟʫʤʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ, ʦʩʥʘʱʝʥʽ ʜʘʪʯʠʢʘʤʠ ʪʘ ʧʨʦʛʨʘʤʥʠʤ 
ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ. 

ɿʘʚʜʷʢʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʦʶ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʉʝʥʩʦʨʠ, ʚʙʫʜʦʚʘʥʽ ʚ ʜʦʨʦʛʠ, ʣʽʭʪʘʨʽ, ʚʦʜʦʧʨʦʚʽʜʥʽ ʩʠʩʪʝʤʠ ʪʘ ʽʥʰʽ 
ʤʫʥʽʮʠʧʘʣʴʥʽ ʦʙôʻʢʪʠ, ʜʦʟʚʦʣʷʶʪʴ ʟʙʠʨʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ ʧʨʦ ʨʦʙʦʪʫ ʤʽʩʪʘ. ʎʽ 
ʜʘʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ, ʧʦʢʨʘʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʉʠʩʪʝʤʠ 
ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʩʥʘʱʝʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ, ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ 
ʙʝʟʧʝʢʫ ʤʽʩʪ, ʟʘʧʦʙʽʛʘʶʯʠ ʟʣʦʯʠʥʘʤ ʪʘ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ. 

ʅʝ ʤʦʞʥʘ ʟʘʙʫʚʘʪʠ ʧʨʦ ʚʧʣʠʚ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʥʘ ʛʘʣʫʟʴ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʦʩʚʽʪʫ 

ʫ ʤʽʩʪʘʭ. ɿʘʚʜʷʢʠ ʧʽʜʢʣʶʯʝʥʠʤ ʤʝʜʠʯʥʠʤ ʧʨʠʩʪʨʦʷʤ ʪʘ ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʽʥʥʷ, ʤʦʞʣʠʚʦ 
ʚʯʘʩʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʪʘ ʣʽʢʫʚʘʪʠ ʨʽʟʥʽ ʭʚʦʨʦʙʠ. ʋ ʩʬʝʨʽ ʦʩʚʽʪʠ ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ ʜʦʧʦʤʘʛʘʻ 
ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʥʦʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ, ʱʦ 
ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚ ʤʽʩʪʘʭ ʧʦʚ'ʷʟʘʥʝ ʟ ʜʝʷʢʠʤʠ ʚʠʢʣʠʢʘʤʠ: ʙʝʟʧʝʢʘ 
ʜʘʥʠʭ (ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ); ʚʘʨʪʽʩʪʴ 
(ʚʧʨʦʚʘʜʞʝʥʥʷ IoT-ʩʠʩʪʝʤ ʤʦʞʝ ʙʫʪʠ ʜʦʨʦʛʠʤ); ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ (ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʠʭ 
ʩʪʘʥʜʘʨʪʽʚ ʫʩʢʣʘʜʥʶʻ ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʠʭ ʩʠʩʪʝʤ) ʪʦʱʦ. 

ʆʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʢʣʠʢʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚ ʤʽʩʪʘʭ 
ʜʫʞʝ ʦʧʪʠʤʽʩʪʠʯʥʽ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʨʽʚʝʥʴ 
ʙʝʟʧʝʢʠ ʧʽʜʚʠʱʫʻʪʴʩʷ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʭ, 
ʙʝʟʧʝʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʤʽʩʪ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʦʙôʻʜʥʘʪʠ ʬʽʟʠʯʥʠʡ ʩʚʽʪ ʟ 

ʮʠʬʨʦʚʠʤ, ʩʪʚʦʨʶʶʯʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʤʝʨʝʞʽ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʟʨʫʯʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ 
ʛʨʦʤʘʜʷʥ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ 
ʛʨʦʤʘʜʷʥ, ʩʧʨʠʷʶʯʠ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʞʠʪʪʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʄʘʡʜʘʥʶʢ ʅ.ɺ. ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. URL : 
https://ena.lpnu.ua:8443/server/api/core/bitstreams/2b207db1-190e-484b-b5ab-
0f41c948b409/content 

2. Zhong Ray J., Xu Xun, Klotz Eberhard, Stephen T. Newman Intellectual production in 
the context of Industry 4.0: Overview, Engineering 3 (2017), p.616-630. 

3. MSc Internet of Things (IoT). URL : 
https://www.bradford.ac.uk/mediav8/aqeo/programme-specifications/2019- 20/MSc-

IoT-Programme-spec-2019-20-Final.pdf. 
  



163 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 631.95 
ʊɽʍʅʆʃʆɻɯɰ ʄʆʅɯʊʆʈʀʅɻʋ ˆʈʋʅʊɯɺ ɼɽɻʈɸɼʆɺɸʅʀʍ ʋʅɸʉʃɯɼʆʂ 

ɺɯʁʉʔʂʆɺʀʍ ɼɯʁ 

ʎʠʛʘʥʦʚ ʆ.ʄ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʣʙʦʪ ɯ.ʄ.  

 
ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ, ʜʝʛʨʘʜʦʚʘʥʠʭ ʫʥʘʩʣʽʜʦʢ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʪʦʯʥʦʤʫ ʟʝʤʣʝʨʦʙʩʪʚʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʤʫ 
ʤʦʥʽʪʦʨʠʥʛʫ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʡ ʘʜʘʧʪʠʚʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʩʪʘʥ 

ʧʦʰʢʦʜʞʝʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 
ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ. ʇʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ ʤʦʥʽʪʦʨʠʥʛʫ 
ʜʝʤʦʥʩʪʨʫʻ ʾʭʥʽʡ ʫʥʽʢʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʘʢʪʫʘʣʴʥʽ ʚʠʢʣʠʢʠ ʜʣʷ ʨʦʙʦʪʠʟʦʚʘʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʫ ʮʽʡ ʩʬʝʨʽ. 

ʄʫʣʴʪʠʩʝʥʩʦʨʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʽʣʴʢʘ ʪʠʧʽʚ ʩʝʥʩʦʨʽʚ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ 
(ʚʠʜʠʤʦʛʦ, ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʩʧʝʢʪʨʽʚ), ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʚʩʝʙʽʯʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʛʨʘʜʘʮʽʶ ˇʨʫʥʪʽʚ, ʚʢʣʶʯʥʦ ʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, 
ʧʦʨʫʰʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ[2]. ʎʝ ʜʦʟʚʦʣʷʻ ʬʝʨʤʝʨʘʤ ʽ ʝʢʦʣʦʛʘʤ 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ˇʨʫʥʪʽʚ, ʨʦʟʫʤʽʶʯʠ ʷʢ ʩʧʝʢʪʨʘʣʴʥʽ, ʪʘʢ 
ʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʝʤʝʣʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʥʩʦʨʽʚ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ 
ʙʘʛʘʪʦʰʘʨʦʚʽ ʢʘʨʪʠ ˇʨʫʥʪʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 
ʥʘʷʚʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ð ʮʽ ʜʘʥʽ ʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʦʥʠ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. 
ʈʽʟʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʛʨʘʜʦʚʘʥʠʭ ˇʨʫʥʪʽʚ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ 

ʥʝʜʦʣʽʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʝʡ ʪʘ ʤʘʩʰʪʘʙʽʚ ʟʘʚʜʘʥʴ. ʅʘʟʝʤʥʽ ʨʦʙʦʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʝʪʘʣʴʥʝ 
ʟʦʥʜʫʚʘʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ 

ʫʱʽʣʴʥʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʘʙʦ ʽʥʰʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʪʘ ʩʪʨʫʢʪʫʨʫ 
ˇʨʫʥʪʫ[3]. ʆʜʥʘʢ ʾʭʥʷ ʤʦʙʽʣʴʥʽʩʪʴ ʦʙʤʝʞʫʻʪʴʩʷ ʩʢʣʘʜʥʠʤʠ ʨʝʣʴʻʬʘʤʠ ʘʙʦ ʨʠʟʠʢʦʚʠʤʠ 
ʜʽʣʷʥʢʘʤʠ, ʱʦ ʟʥʠʞʫʻ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʝʣʠʢʠʭ ʧʣʦʱ ʫ ʟʦʥʘʭ ʙʦʡʦʚʠʭ 
ʜʽʡ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʚʽʪʨʷʥʽ ʜʨʦʥʠ ʤʦʞʫʪʴ ʦʧʝʨʘʪʠʚʥʦ ʦʭʦʧʣʶʚʘʪʠ ʚʝʣʠʢʽ ʧʣʦʱʽ, ʱʦ 
ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʟʦʥ, ʜʝ ʚʽʡʩʴʢʦʚʽ ʜʽʾ ʧʨʠʟʚʝʣʠ ʜʦ ʤʘʩʰʪʘʙʥʠʭ ʨʫʡʥʫʚʘʥʴ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 
ʦʙʤʝʞʝʥʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʜʣʷ ʦʢʨʝʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʫ, ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 
ʚʠʟʥʘʯʘʪʠ ʟʘʛʘʣʴʥʽ ʟʦʥʠ ʜʝʛʨʘʜʘʮʽʾ ʘʙʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʜʣʷ 

ʜʝʪʘʣʴʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʦʧʝʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʫ ʷʢʠʭ ʧʦʚʽʪʨʷʥʽ ʪʘ ʥʘʟʝʤʥʽ ʨʦʙʦʪʠ ʧʨʘʮʶʶʪʴ 

ʩʧʽʣʴʥʦ, ʨʦʟʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʅʘʧʨʠʢʣʘʜ, ʜʨʦʥʠ 
ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ ʜʽʣʷʥʢʠ ʟ ʘʥʦʤʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʘ ʥʘʟʝʤʥʽ ʨʦʙʦʪʠ ʧʦʪʽʤ 

ʧʨʦʚʦʜʷʪʴ ʛʣʠʙʰʠʡ ʘʥʘʣʽʟ, ʚʢʣʶʯʘʶʯʠ ʭʽʤʽʯʥʠʡ ʪʘ ʬʽʟʠʯʥʠʡ ʘʥʘʣʽʟ ˇʨʫʥʪʫ. ʎʝ ʜʦʟʚʦʣʷʻ 
ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ ʽ ʚʠʪʨʘʪʠ ʥʘ 
ʦʙʨʦʙʢʫ ʚʝʣʠʢʠʭ ʧʣʦʱ[1]. 

ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʘʛʨʦʝʢʦʣʦʛʽʯʥʘ 

ʨʝʘʙʽʣʽʪʘʮʽʷ ʟʦʥ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʪʝʭʥʽʯʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ 
ʚʠʢʣʠʢʽʚ. ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʫʣʴʪʠʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʧʦʪʨʝʙʘ ʫ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʦʙʤʝʞʫʶʪʴ ʾʭ ʜʦʩʪʫʧʥʽʩʪʴ[3]. ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʽʟ 
ʨʽʟʥʠʭ ʩʝʥʩʦʨʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘ ʧʦʣʽ ʻ ʚʘʞʣʠʚʠʤʠ ʪʝʭʥʽʯʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.1. 
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ʊʘʙʣʠʮʷ 1.  
ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ˇʨʫʥʪʽʚ  

ʊʠʧ ʧʣʘʪʬʦʨʤʠ ʆʧʠʩ ʪʝʭʥʦʣʦʛʽʡ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʇʦʚʽʪʨʷʥʽ 

ʧʣʘʪʬʦʨʤʠ 

(ʜʨʦʥʠ) 

ʄʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʽ 
ʪʘ ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʽ 

ʢʘʤʝʨʠ, LiDAR 

ʐʚʠʜʢʝ 
ʦʭʦʧʣʝʥʥʷ 

ʚʝʣʠʢʠʭ 
ʪʝʨʠʪʦʨʽʡ; ʚʠʩʦʢʘ 
ʨʦʟʜʽʣʴʥʘ 
ʟʜʘʪʥʽʩʪʴ 

ʟʦʙʨʘʞʝʥʴ 

ʆʙʤʝʞʝʥʘ 
ʪʦʯʥʽʩʪʴ ʜʣʷ 

ʜʝʪʘʣʴʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ 
ˇʨʫʥʪʫ 

ɺʠʷʚʣʝʥʥʷ 
ʟʤʽʥ ʫ ʚʝʣʠʢʠʭ 

ʟʦʥʘʭ, 
ʧʝʨʚʠʥʥʠʡ 
ʤʦʥʽʪʦʨʠʥʛ 

ʅʘʟʝʤʥʽ 

ʧʣʘʪʬʦʨʤʠ 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʘ 

ʽʥʜʫʢʮʽʷ, 
ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 

ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ 

ʘʥʘʣʽʟʫ ˇʨʫʥʪʫ; 
ʟʦʥʜʫʚʘʥʥʷ 
ʩʪʨʫʢʪʫʨʥʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʆʙʤʝʞʝʥʘ 

ʤʦʙʽʣʴʥʽʩʪʴ 
ʥʘ ʩʢʣʘʜʥʦʤʫ 
ʨʝʣʴʻʬʽ 

ʃʦʢʘʣʴʥʠʡ 

ʜʝʪʘʣʴʥʠʡ 
ʘʥʘʣʽʟ, 
ʚʠʟʥʘʯʝʥʥʷ 
ʫʱʽʣʴʥʝʥʥʷ 

ˇʨʫʥʪʫ 

ʄʫʣʴʪʠʩʝʥʩʦʨʥʽ 

ʧʣʘʪʬʦʨʤʠ 

ʂʦʤʙʽʥʘʮʽʷ 

ʪʝʧʣʦʚʠʭ, 
ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʪʘ 
ʚʠʜʠʤʠʭ ʩʝʥʩʦʨʽʚ 

ʄʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ 
ʙʘʛʘʪʦʰʘʨʦʚʦʾ 
ʢʘʨʪʠ ʟ ʨʽʟʥʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ˇʨʫʥʪʫ 

ɺʠʩʦʢʘ 

ʚʘʨʪʽʩʪʴ; 
ʧʦʪʨʝʙʘ ʫ 
ʩʢʣʘʜʥʽʡ 
ʦʙʨʦʙʮʽ 

ʜʘʥʠʭ 

ʂʦʤʧʣʝʢʩʥʝ 

ʟʦʥʜʫʚʘʥʥʷ ʟ 
ʪʦʯʥʠʤ 
ʚʽʜʦʙʨʘʞʝʥʥʷʤ 
ʩʢʣʘʜʫ ˇʨʫʥʪʫ 

ʂʦʦʧʝʨʘʪʠʚʥʽ 

ʩʠʩʪʝʤʠ (ʜʨʦʥʠ 

+ ʥʘʟʝʤʥʽ 

ʨʦʙʦʪʠ) 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʨʦʥʽʚ ʜʣʷ ʦʛʣʷʜʫ ʽ 
ʥʘʟʝʤʥʠʭ ʨʦʙʦʪʽʚ 
ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʛʥʫʯʢʽʩʪʴ; 
ʟʥʠʞʝʥʥʷ ʟʘʪʨʘʪ 
ʨʝʩʫʨʩʽʚ 

ɺʠʤʘʛʘʻ 

ʩʢʣʘʜʥʦʾ 
ʢʦʦʨʜʠʥʘʮʽʾ 
ʤʽʞ 
ʧʣʘʪʬʦʨʤʘʤʠ 

ɿʦʥʜʫʚʘʥʥʷ 

ʚʝʣʠʢʠʭ 
ʪʝʨʠʪʦʨʽʡ ʟ 
ʘʥʘʣʽʟʦʤ 
ʢʨʠʪʠʯʥʠʭ ʟʦʥ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʜʝʛʨʘʜʦʚʘʥʠʭ 
ˇʨʫʥʪʽʚ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 
ʟʘʭʦʜʽʚ. ʂʦʤʙʽʥʘʮʽʷ ʨʽʟʥʠʭ ʤʝʪʦʜʠʢ, ʪʘʢʠʭ ʷʢ ʤʫʣʴʪʠʩʝʥʩʦʨʥʠʡ ʧʽʜʭʽʜ, ʥʘʟʝʤʥʽ ʪʘ 
ʧʦʚʽʪʨʷʥʽ ʧʣʘʪʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʢʦʦʧʝʨʘʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʽʚ, ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ 

ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʘʛʨʘʨʥʠʭ ʟʝʤʝʣʴ. 
ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʟʥʠʞʝʥʥʽ ʚʘʨʪʦʩʪʽ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʦʙʨʦʙʢʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʩʪʘʣʝ 
ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʙʝʟʧʝʢʫ ʥʘ ʜʝʛʨʘʜʦʚʘʥʠʭ ʟʝʤʣʷʭ. 
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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 

 
ʋɼʂ 004.8:004.72.056.523 
ʈʆɿʈʆɹʂɸ ʂʆʄʇᾷʖʊɽʈʅʆɰ ʉʀʉʊɽʄʀ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹʃʀʏʏʗ 

ʃʖɼɽʁ ɺ ʈɽɸʃʔʅʆʄʋ ʏɸʉɯ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʐʊʋʏʅʆɻʆ 

ɯʅʊɽʃɽʂʊʋ 

ʉʘʣʴʥʠʢʘ ɼ. ʉ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɺʦʣʦʰʠʥ ʉ.ʄ. 
 

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʩʪʘʣʦ ʘʢʪʫʘʣʴʥʠʤ ʟ ʨʦʟʚʠʪʢʦʤ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʙʝʟʧʝʢʠ, ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʊʝʭʥʦʣʦʛʽʾ ʛʣʠʙʦʢʦʛʦ 
ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʪʫʞʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ 
ʥʘʚʽʪʴ ʟʘ ʩʢʣʘʜʥʠʭ ʫʤʦʚ ʦʩʚʽʪʣʝʥʥʷ. ʋʢʨʘʾʥʘ ʪʘʢʦʞ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻ ʮʽ ʩʠʩʪʝʤʠ ʜʣʷ 
ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʚ ʫʤʦʚʘʭ ʢʽʙʝʨʟʘʛʨʦʟ. 

ʄʝʪʘ ʧʨʦʻʢʪʫ ð ʨʦʟʨʦʙʠʪʠ ʜʦʩʪʫʧʥʫ ʩʠʩʪʝʤʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ OpenCV, TensorFlow ʽ Caffe, ʟʜʘʪʥʫ ʧʨʘʮʶʚʘʪʠ ʟ ʚʽʜʝʦʧʦʪʦʢʦʤ ʽ 
ʚʠʟʥʘʯʘʪʠ ʚʽʢ ʪʘ ʩʪʘʪʴ. 

ʊʠʧʦʚʠʡ ʧʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ, ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʝʪʘʧʽʚ (ʨʠʩ. 1): 

ɿʘʭʦʧʣʝʥʥʷ (Capturing): ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʟʘʭʦʧʣʶʻ ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ ʯʝʨʝʟ 
ʢʘʤʝʨʫ ʘʙʦ ʽʥʰʠʡ ʟʘʩʽʙ ʟʡʦʤʢʠ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʝʦʢʘʤʝʨʫ ʘʙʦ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. ʂʘʤʝʨʘ 
ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʘʙʦ ʬʽʢʩʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟ ʧʦʧʝʨʝʜʥʴʦ ʟʘʧʠʩʘʥʦʛʦ 
ʚʽʜʝʦ. ɺʘʞʣʠʚʦ, ʱʦʙ ʟʦʙʨʘʞʝʥʥʷ ʙʫʣʦ ʜʦʩʪʘʪʥʴʦ ʷʢʽʩʥʠʤ, ʦʩʢʽʣʴʢʠ ʯʽʪʢʽʩʪʴ ʪʘ ʜʝʪʘʣʽʟʘʮʽʷ 

ʦʙʣʠʯʯʷ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʽʢʩʫʶʪʴʩʷ 
ʧʝʨʚʠʥʥʽ ʚʽʟʫʘʣʴʥʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʧʦʣʦʞʝʥʥʷ ʦʙʣʠʯʯʷ, ʨʦʟʤʽʨ ʪʘ ʦʨʽʻʥʪʘʮʽʷ. ʋ ʜʝʷʢʠʭ 
ʚʠʧʘʜʢʘʭ ʩʠʩʪʝʤʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʟʦʙʨʘʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʧʦʢʨʘʱʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʘʙʦ ʫʩʫʥʝʥʥʷ ʰʫʤʽʚ; 

ɺʠʪʷʛʫʚʘʥʥʷ (Extracting): ʇʽʩʣʷ ʟʘʭʦʧʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʩʠʩʪʝʤʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ 
ʝʪʘʧʫ ʚʠʪʷʛʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙʣʠʯʯʷ. ʎʝ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʝʪʘʧ, ʦʩʢʽʣʴʢʠ 
ʩʘʤʝ ʥʘ ʮʴʦʤʫ ʢʨʦʮʽ ʘʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫʶʪʴ ʦʙʣʠʯʯʷ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʫʥʽʢʘʣʴʥʽ ʦʟʥʘʢʠ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ, ʪʘʢʽ ʷʢ ʚʠʷʚʣʝʥʥʷ ʪʦʯʦʢ ʥʘ ʦʙʣʠʯʯʽ: 

ʬʦʨʤʘ ʦʯʝʡ, ʥʦʩʘ, ʛʫʙ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʽʟʥʠʤʠ ʪʦʯʢʘʤʠ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ. 
ʉʫʯʘʩʥʽ ʘʣʛʦʨʠʪʤʠ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʠʪʷʛʫʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʦʟʥʘʢʠ, 
ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʦʯʝʚʠʜʥʽ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʦʢʘ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 
ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʦʙʣʠʯʯʷ ʯʘʩʪʢʦʚʦ ʧʨʠʭʦʚʘʥʝ ʘʙʦ ʤʘʻ ʨʽʟʥʽ ʚʠʨʘʟʠ; 

ʇʦʨʽʚʥʷʥʥʷ (Comparing): ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʩʠʩʪʝʤʘ ʧʦʨʽʚʥʶʻ ʦʪʨʠʤʘʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʣʠʯʯʷ ʟ ʰʘʙʣʦʥʘʤʠ, ʟʙʝʨʝʞʝʥʠʤʠ ʚ ʙʘʟʽ ʜʘʥʠʭ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʟʽʩʪʘʚʣʷʶʪʴ ʢʣʶʯʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟ 
ʚʽʜʧʦʚʽʜʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɹʘʟʘ ʜʘʥʠʭ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʷʢ ʬʦʪʦʛʨʘʬʽʾ ʦʙʣʠʯ, ʪʘʢ ʽ ʟʙʝʨʝʞʝʥʽ ʚʝʢʪʦʨʥʽ ʦʟʥʘʢʠ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ 
ʧʦʨʽʚʥʷʥʥʷ. ʂʦʞʥʝ ʦʙʣʠʯʯʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʫʥʽʢʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʽʟʥʷʪʠ ʦʩʦʙʠʩʪʦʩʪʽ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʽʥʽʤʘʣʴʥʠʭ 
ʚʽʜʤʽʥʥʦʩʪʝʡ. ʇʦʨʽʚʥʷʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʚʢʣʽʜʦʚʦʾ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʚʝʢʪʦʨʘʤʠ ʦʟʥʘʢ ʘʙʦ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ; 
ʉʧʽʚʩʪʘʚʣʝʥʥʷ (Matching): ʗʢʱʦ ʩʠʩʪʝʤʘ ʟʥʘʭʦʜʠʪʴ ʚ ʙʘʟʽ ʜʘʥʠʭ ʦʙʣʠʯʯʷ, ʷʢʝ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʪʷʛʥʫʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʚʦʥʘ ʽʜʝʥʪʠʬʽʢʫʻ ʦʩʦʙʫ. ʎʝʡ ʧʨʦʮʝʩ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʙʽʛʫ ʤʽʞ ʚʠʪʷʛʥʫʪʠʤʠ ʦʟʥʘʢʘʤʠ ʦʙʣʠʯʯʷ ʪʘ ʧʨʦʬʽʣʷʤʠ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. ʗʢʱʦ ʟʙʽʛ ʻ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤ, ʩʠʩʪʝʤʘ ʧʽʜʪʚʝʨʜʞʫʻ ʦʩʦʙʫ ʷʢ 
ʨʦʟʧʽʟʥʘʥʫ. ʗʢʱʦ ʪʦʯʥʠʡ ʟʙʽʛ ʚʽʜʩʫʪʥʽʡ ʘʙʦ ʨʽʚʝʥʴ ʧʦʜʽʙʥʦʩʪʽ ʥʝʜʦʩʪʘʪʥʽʡ, ʩʠʩʪʝʤʘ ʤʦʞʝ 
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ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʫ ʷʢ ʥʝʨʦʟʧʽʟʥʘʥʫ ʘʙʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʦʚʪʦʨʠʪʠ ʘʥʘʣʽʟ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 
ʥʘʣʘʰʪʫʚʘʥʴ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʘʙʦ ʚʽʜʨʘʟʫ ʧʨʠʧʠʥʠʪʠ ʨʦʙʦʪʫ, ʘʙʦ ʩʧʨʦʙʫʚʘʪʠ ʧʦʢʨʘʱʠʪʠ 
ʷʢʽʩʪʴ ʘʥʘʣʽʟʫ ʰʣʷʭʦʤ ʟʙʠʨʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ.  

 

 
ʈʠʩ. 1 ʇʨʦʮʝʩ ʙʽʦʤʝʪʨʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ 

 
ʎʝʡ ʧʨʦʮʝʩ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʩʠʩʪʝʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ, ʚʢʣʶʯʘʶʯʠ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, 
ʘʚʪʦʤʘʪʠʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʦʩʦʙʠʩʪʦʩʪʽ, ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ ʪʘ ʽʥʰʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʘʚʪʦʤʘʪʠʯʥʦ ʪʘ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʣʶʜʠʥʫ ʟʘ ʾʾ ʦʙʣʠʯʯʷʤ. 
ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʣʠ ʩʚʦʶ ʪʦʯʥʽʩʪʴ ʽ 

ʰʚʠʜʢʽʩʪʴ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ). ʐɯ ʜʦʟʚʦʣʷʻ 
ʩʠʩʪʝʤʘʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʟʤʽʥʠ ʦʩʚʽʪʣʝʥʥʷ, ʢʫʪʽʚ ʟʡʦʤʢʠ ʘʙʦ 

ʷʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʪʘ ʝʬʝʢʪʠʚʥʠʤʠ. 
ʐɯ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ, ʚʽʜ ʚʠʷʚʣʝʥʥʷ ʥʘ 

ʟʦʙʨʘʞʝʥʥʽ ʜʦ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʥʘʷʚʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʠʭ. ʆʜʥʘ ʟ 
ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʦʣʷʛʘʻ ʫ ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤ ʩʘʤʦʥʘʚʯʘʪʠʩʷ, ʪʦʙʪʦ 

ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ ʟ ʯʘʩʦʤ ʥʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʽʭ ʜʘʥʠʭ. ʎʝ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 
ʟʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʘʤ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʠʩʪʝʤʽ ʘʚʪʦʤʘʪʠʯʥʦ 
ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ ʽ ʚʠʷʚʣʷʪʠ ʚ ʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ.  
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ʋɼʂ 004.42 
ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʇʆʂɸɿʅʀʂɯɺ ʉʂʃɸɼʋ ʈɯʏʂʆɺʆɰ ɺʆɼʀ  

ʉʢʦʨʠʢ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 
 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʚʠʢʦʥʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʨʽʯʦʢ. 
ʉʬʦʨʤʫʣʴʦʚʘʥʘ ʤʝʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: ʧʨʦʚʝʜʝʥʥʷ 
ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʦʢ ʦʙʣʘʩʪʽ; ʟʙʦʨʫ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ 

ʦʙʨʦʙʢʠ ʥʘʷʚʥʦʾ ʚʠʭʽʜʥʦʾ ʛʽʜʨʦʭʽʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʚ ʤʝʞʘʭ; 
ʚʠʢʦʥʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜʠ ʨʽʯʦʢ; [1]. 

ʋ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ ʤʝʪʠ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ: ʧʨʦʚʝʜʝʥʥʷ 
ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʚʦʜʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʦʜʠ. ɼʘʥʽ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʙʨʦʙʮʽ, - ʮʝ ʭʽʤʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 
ʚʦʜʠ, ʪʘʢʽ ʷʢ ʚʤʽʩʪ ʭʣʦʨʫ, ʢʠʩʥʶ ʪʘ ʽʥʰʽ. ʎʽ ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʢʣʘʜʫʪʴ ʦʩʥʦʚʫ 
ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ ʙʘʟʠ ʜʘʥʠʭ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʨʝʩʫʨʩʽ ɼʝʨʞʘʚʥʦʛʦ 
ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. ʎʝʡ ʘʨʭʽʚ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʦʬʽʮʽʡʥʽ 
ʧʫʥʢʪʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽ. 

ʇʽʩʣʷ ʟʙʦʨʫ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥʮʽʾ,  ʧʦʢʘʟʥʠʢʠ ʚʦʜʠ, ʦʩʥʦʚʥʽ 

ʨʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʪʘ ʾʭʥʽ ʧʨʠʪʦʢʠ, ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʛʽʧʝʨʢʫʙ ʜʣʷ ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ɺʟʘʻʤʦʜʽʶʯʠ ʟ ʜʘʥʠʤʠ, ʧʝʨʝʜʘʥʠʤʠ ʚ ʢʫʙ, ʙʫʜʝ 
ʧʨʦʚʦʜʠʪʠʩʷ ʦʩʥʦʚʥʘ ʘʥʘʣʽʪʠʯʥʘ ʨʦʙʦʪʘ. 

ɼʽʶʯʽ ʤʝʪʦʜʠʢʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʦʜ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʥʘʩʪʫʧʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ (ɯɿɺ), ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 
(ɯɿɺ), ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʜʝʢʩʫ ʟʘʙʨʫʜʥʝʥʥʷ (ʂɯɿ), ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ɢ, 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ (ʂʇɽʉ) ʪʘ ʽʥʰʠʭ. ʋ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ 
ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʙʫʣʦ ʦʙʨʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ 

ʚʦʜʠ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ ʜʦʩʷʛʥʝʥʴ ʟʘʚʜʘʥʴ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʪʨʠʚʽʘʣʴʥʽ ʣʽʥʽʡʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʧʦʙʫʜʦʚʘ ʤʘʪʨʠʮʽ ʢʦʨʝʣʷʮʽʾ, ʧʦʙʫʜʦʚʘ ʩʪʦʚʧʯʘʩʪʠʭ 
ʜʽʘʛʨʘʤ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʘʢ ʽ ʢʦʤʧʣʝʢʩʥʽ ʤʝʪʦʜʠ, 

ʥʘʩʘʤʧʝʨʝʜ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʚʢʣʶʯʘʶʪʴ: ʤʝʪʦʜ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʘʣʛʦʨʠʪʤ 1-
Rule, ʧʦʙʫʜʦʚʘ ʟʘʛʘʣʴʥʦʛʦ ʛʨʘʬʽʢʫ ʚʘʞʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʦʟʥʘʢ (feature importance) ̔ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʬʽʢʘʪʦʨʫ ɺʠʧʘʜʢʦʚʦʛʦ ʃʽʩʫ (Random Forrest), ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ 

ɼʝʨʝʚʘ ʈʽʰʝʥʴ (Decision Tree) ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ. 
ɯʟ ʥʘʚʝʜʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʝʪʦʜʽʚ, ʷʢ ʥʘʡʙʽʣʴʰ ʧʦʚʥʽ ʪʘ ʥʘʛʣʷʜʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʤʝʪʦʜʽʚ ʧʦʙʫʜʦʚʠ ɼʝʨʝʚʘ ʈʽʰʝʥʴ ʪʘ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. ɸʣʝ ʥʘʚʽʪʴ 
ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽʰʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʪʘ ʧʦʯʘʪʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʚʦʣʽ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʪʘ ʮʽʣʢʦʤ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 
ʬʦʨʤʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ, ʮʽʢʘʚʠʭ ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʷʢʽʩʪʴ ʚʦʜʠ. ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʮʴʦʛʦ ʻ 
ʯʘʩʪʠʥʠ ʣʠʩʪʫ ʟʚʽʪʥʦʩʪʽ, ʩʪʚʦʨʝʥʦʛʦ ʫ ʩʝʨʝʜʦʚʠʱʽ Power BI, ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1 ʪʘ ʨʠʩ. 2. 
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ʈʠʩ. 1 ʏʘʩʪʠʥʘ ʟʚʽʪʫ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʯʢʠ ɼʥʽʩʪʝʨ 

ɯʟ ʪʘʢʦʛʦ ʟʚʽʪʫ ʤʦʞʥʘ ʚʽʜʨʘʟʫ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʜʝʪʘʣʝʡ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 
ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʢʘʟʥʠʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʩʪʘʥʮʽʷʭ 14, 15, 17, 18 ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ 

1.0, ʱʦ, ʟʘ ʦʬʽʮʽʡʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʚʢʘʟʫʻ ʱʦ ʮʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ 
ʢʘʪʝʛʦʨʽʶ ɯɯ ï ʚʦʜʘ ʯʠʩʪʘ. ʑʦ ʚʞʝ ʩʘʤʦ ʧʦ ʩʦʙʽ ʚʢʘʟʫʻ ʥʘ ʚʽʜʥʦʩʥʫ ʚʽʜʩʫʪʥʽʩʪʴ ʢʨʠʪʠʯʥʠʭ 
ʧʨʦʙʣʝʤ ʥʘ ʮʠʭ ʩʪʘʥʮʽʷʭ ʧʨʦʪʷʛʦʤ 4 ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɸʣʝ, ʜʦʚʦʣʽ ʦʯʝʚʠʜʥʠʡ ʦʜʠʥ ʥʝʡʤʦʚʽʨʥʦ ʢʨʠʪʠʯʥʠʡ ʚʠʢʠʜ ʟʘʙʨʫʜʥʝʥʥʷ 

ʟʘʬʽʢʩʦʚʘʥʠʡ ʚʦʩʝʥʠ 2020 ʨʦʢʫ ʥʘ 18 ʩʪʘʥʮʽʾ. ʊʘʢʦʞ, ʱʦ ʨʦʙʠʪʴ ʮʝ ʧʽʜʚʠʱʝʥʥʷ ʜʫʞʝ 
ʜʠʚʥʠʤ ʮʝ ʥʘʩʪʫʧʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʝ ʧʦʚʥʽʩʪʶ ʻ ʥʦʨʤʘʣʴʥʠʤ, ʪʘ ʚʽʜʧʦʚʽʜʘʻ 
ʧʦʧʝʨʝʜʥʽʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ, ʜʦ ʦʩʝʥʽ 2020 ʨʦʢʫ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʥʘ 
ʬʽʟʠʯʥʫ ʧʦʤʠʣʢʫ ʚ ʟʘʧʠʩʫ ʜʘʥʠʭ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʯʠʥ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʦʙʨʘʚʰʠ ʮʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʨʠʩ. 2 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʡʦʛʦ ʜʝʪʘʣʽ. ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʧʦʢʘʟʥʠʢ 
ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʻ ʧʦʢʘʟʥʠʢ ʥʽʪʨʠʪʫ ʽʦʥʽʚ - NO2. ɼʦʧʫʩʪʠʤʘ 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʫ ʩʢʣʘʜʘʻ 0.08, ʫ ʟʘʧʠʩʘʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʤʦʞʝʤʦ 
ʩʧʦʩʪʝʨʽʛʘʪʠ 1.533 ï ʧʝʨʝʚʠʱʝʥʥʷ ʫ ʪʨʦʭʠ ʙʽʣʴʰ ʥʽʞ 19 ʨʘʟʽʚ. 

 

 
ʈʠʩ. 2 ɼʝʪʘʣʽʟʘʮʽʷ ʟʚʽʪʫ - ʜʝʤʦʥʩʪʨʘʮʽʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

 

ɿʘʛʘʣʦʤ, ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʧʦʰʫʢʘʤ ʤʝʪʦʜʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ 
ʚʦʜʠ ʜʦʟʚʦʣʠʪʴ ʩʧʨʦʩʪʠʪʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ 
ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. essuir.sumdu.edu.ua [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] çɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʚʦʜʠ ʚ ʤʝʞʘʭ 
ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫè ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://t1p.de/fa501 
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ʉʀʉʊɽʄɸ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɼʃʗ ʂɽʈɯɺʅʀʎʊɺɸ 

ʇʃɸʊʌʆʈʄʆʖ ɿ ʇʈʆɼɸɾʋ ʂɸɺʀ  

ʄʘʤʦʥʪʦʚʘ ɼ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ.ʃ. 
 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʧʦʩʪʽʡʥʠʭ ʟʤʽʥ ʥʘ ʨʠʥʢʫ ʢʝʨʽʚʥʠʮʪʚʦ 
ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʧʨʦʜʘʞʫ ʢʘʚʠ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʡʤʘʪʠ 
ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 
ʨʽʰʝʥʴ (ʉʇʇʈ) [1] ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʥʘʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʚʠʩʥʦʚʢʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ, ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʢʠ, 
ʘʥʘʣʽʟʫ ʧʨʦʜʘʞʽʚ ʪʘ ʢʣʽʻʥʪʩʴʢʠʭ ʫʧʦʜʦʙʘʥʴ. ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʉʇʇʈ ʜʣʷ 
ʧʣʘʪʬʦʨʤʠ ʧʨʦʜʘʞʫ ʢʘʚʠ, ʷʢʘ ʜʦʧʦʤʦʞʝ ʢʝʨʽʚʥʠʮʪʚʫ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ 
ʜʘʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʜʦʭʦʜʽʚ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʣʽʻʥʪʽʚ. 
ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʻ ʧʣʘʪʬʦʨʤʘ ʟ ʧʨʦʜʘʞʫ ʢʘʚʠ, ʷʢʘ ʩʣʫʞʠʪʴ 

ʙʘʟʠʩʦʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 
ʄʝʪʦʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʜʘʞʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ 

ʩʧʨʠʷʪʠʤʫʪʴ ʦʧʝʨʘʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʧʣʘʪʬʦʨʤʦʶ ʪʘ ʫʩʫʥʝʥʥʶ ʥʘʷʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʫ ʾʾ 
ʨʦʙʦʪʽ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʝʘʛʫʚʘʥʥʽ ʥʘ ʟʤʽʥʠ ʨʠʥʢʫ, ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʚʝʣʠʢʦʤʫ ʨʠʥʢʫ ʢʘʚʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʑʦʙ ʩʪʚʦʨʠʪʠ ʜʘʥʫ ʩʠʩʪʝʤʫ, ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʪʘʢʫ ʪʦʧʦʣʦʛʽʶ ʩʠʩʪʝʤʠ. ʅʘ 
ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʪʦʧʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʞʝʥʽ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʾʭʥʽʡ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ, 
ʷʢʠʡ ʚʢʣʶʯʘʻ ʨʦʣʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʩʥʦʚʥʽ ʤʦʜʫʣʽ ʩʠʩʪʝʤʠ. ʆʩʴ ʦʧʠʩ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ 
ʪʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ:  

ʂʣʽʻʥʪ: ʄʘʻ ʜʦʩʪʫʧ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ, ʚʟʘʻʤʦʜʽʻ ʟ ʤʦʜʫʣʝʤ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ 
ʟʙʝʨʽʛʘʻ ʜʘʥʽ ʚ ʙʘʟʽ ʜʘʥʠʭ. 

ʉʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ (ɹɼ): ɿʙʝʨʽʛʘʻ ʟʽʙʨʘʥʽ ʜʘʥʽ ʟ ʧʣʘʪʬʦʨʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʦʙʤʽʥ 
ʜʘʥʠʤʠ ʟ ʩʝʨʚʝʨʦʤ ʩʭʦʚʠʱʘ ʜʘʥʠʭ. 

ʉʝʨʚʝʨ ʩʭʦʚʠʱʘ ʜʘʥʠʭ (ʉɼ): ɿʙʝʨʽʛʘʻ ʜʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ, ʧʝʨʝʜʘʻ ʾʭ 
ʘʥʘʣʽʪʠʯʥʦʤʫ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʦʤʫ ʤʦʜʫʣʷʤ. 

ɸʥʘʣʽʪʠʢ: ʄʘʻ ʜʦʩʪʫʧ ʜʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʫʣʷ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʽ ʟʽ ʩʭʦʚʠʱʘ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ. 

ʄʝʥʝʜʞʝʨ: ʂʝʨʫʻ ʦʧʝʨʘʮʽʡʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ ʤʝʥʝʜʞʝʨʘ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ. 

ʂʝʨʽʚʥʠʢ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʚʠʱʦʤʫ ʨʽʚʥʽ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʜʘʥʠʭ ʟʽ 
ʩʭʦʚʠʱʘ. 

ʆʢʨʝʤʠʤ ʚʫʟʣʦʤ ʚ ʪʦʧʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʻ ʉʭʦʚʠʱʝ ʜʘʥʠʭ. ɺʦʥʦ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʚ 
ʩʝʨʝʜʦʚʠʱʽ SQL Server Management Studio (SSMS)[2]. ʅʘ ʜʽʘʛʨʘʤʽ ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ 
ʩʭʦʚʠʱʘ ʜʘʥʠʭ ʜʣʷ ʩʠʩʪʝʤʠ ʧʨʦʜʘʞʫ ʧʨʦʜʫʢʪʽʚ, ʷʢʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʽʨʢʦʚʦʾ 
ʩʭʝʤʠ. ʆʩʥʦʚʥʘ ʪʘʙʣʠʮʷ ʬʘʢʪʽʚ SoldProductFact ʟʙʝʨʽʛʘʻ ʢʣʶʯʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʘʞʫ ʪʘ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʨʽʟʥʠʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʪʘʙʣʠʮʷʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
ʧʨʦʜʫʢʪʠ, ʢʘʪʝʛʦʨʽʾ, ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʜʘʪʠ ʪʘ ʨʝʛʽʦʥʠ. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ: ʊʘʙʣʠʮʷ 
SoldProductFact ʻ ʦʩʥʦʚʥʦʶ ʪʘʙʣʠʮʝʶ ʬʘʢʪʽʚ, ʱʦ ʤʽʩʪʠʪʴ ʢʣʶʯʦʚʽ ʜʘʥʽ ʧʨʦ ʧʨʦʜʘʞʽ. ɺʩʽ 
ʪʘʙʣʠʮʽ ʚʠʤʽʨʽʚ (ProductDim, ProductCategoryDim, DateDim, RegionDim, SupplierDim) 

ʥʘʜʘʶʪʴ ʜʝʪʘʣʽʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʜʘʞʽ ʟʘ ʨʽʟʥʠʤʠ 
ʘʩʧʝʢʪʘʤʠ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʘʧʠʪʠ, 
ʩʝʛʤʝʥʪʫʶʯʠ ʜʘʥʽ ʧʦ ʜʘʪʘʭ, ʨʝʛʽʦʥʘʭ, ʢʘʪʝʛʦʨʽʷʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʘʭ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʧʨʦʜʘʞʫ ʢʘʚʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ (ʂʇɯ) ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ, 
ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʅʘ ʟʦʙʨʘʞʝʥʥʽ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʢʘʟʥʠʢʠ KPI (Key Performance Indicators) ʜʣʷ ʧʨʦʜʫʢʪʫ Lavazza Super 
Crema ʟʘ ʨʽʟʥʽ ʨʦʢʠ ʪʘ ʨʝʛʽʦʥʠ. ɯʥʪʝʨʬʝʡʩ ʧʦʢʘʟʫʻ ʮʽʣʴʦʚʽ ʪʘ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ, ʩʪʘʥ 
ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʪʨʝʥʜʠ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʘʪʨʠʙʫʪʠ. ʋ 2023 ʨʦʮʽ ʧʨʦʜʘʞʽ Lavazza Super 
Crema ʚ ɹʨʘʟʠʣʽʾ ʩʢʣʘʣʠ 177 (ʧʝʨʝʚʠʢʦʥʘʥʥʷ ʮʽʣʽ). ʋ 2024 ʨʦʮʽ ʚ ɹʨʘʟʠʣʽʾ ʟʘʬʽʢʩʦʚʘʥʦ 203 

ʦʜʠʥʠʮʴ ʧʨʦʜʘʞʽʚ ð ʧʦʟʠʪʠʚʥʠʡ ʪʨʝʥʜ ʧʦʨʽʚʥʷʥʦ ʟ 2023 ʨʦʢʦʤ. ɺ ɽʬʽʦʧʽʾ ʧʨʦʜʘʞʽ ʫ 2024 
ʨʦʮʽ ʟʥʘʯʥʦ ʥʠʞʯʽ (69), ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʪʨʝʥʜʦʤ ʟʥʠʞʝʥʥʷ. ʉʫʤʘ ʧʨʦʜʘʞʽʚ ʫ ɹʨʘʟʠʣʽʾ ʟʘ 
ʨʽʢ ʟʨʦʩʣʘ ʟ 111,684 ʫ 2023 ʨʦʮʽ ʜʦ 213,616 ʫ 2024 ʨʦʮʽ, ʱʦ ʧʦʢʘʟʫʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ. 
ɻʨʘʬʽʢ, ʥʘʜʘʥʠʡ ʥʘ ʟʦʙʨʘʞʝʥʥʽ, ʜʝʤʦʥʩʪʨʫʻ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ ʪʦʚʘʨʽʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʟʘ ʨʦʢʘʤʠ 2023 ʪʘ 2024. ʆʩʴ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ: 
ʉʪʨʫʢʪʫʨʘ ʜʘʥʠʭ ʙʫʣʘ ʚʽʟʫʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʣʫʞʙʠ Power BI[3], ʩʪʦʚʧʯʘʩʪʦʾ 

ʜʽʘʛʨʘʤʠ. ʇʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ (ʦʩʽ X) ʥʘʚʝʜʝʥʦ ʥʘʟʚʠ ʪʦʚʘʨʽʚ ʽ ʢʨʘʾʥʠ ʾʭ ʧʦʭʦʜʞʝʥʥʷ. 
ʂʦʞʝʥ ʪʦʚʘʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʢʨʝʤʦʶ ʛʨʫʧʦʶ ʩʪʦʚʧʮʽʚ. ʉʝʨʝʜ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʟʥʘʯʝʥʽ: 

KIMBO, Lavazza, Starbucks, illy, Nescafe ʪʘ ʽʥʰʽ ʙʨʝʥʜʠ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʽʡ ʦʩʽ (ʦʩʽ Y) 
ʧʦʢʘʟʘʥʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ ʪʦʚʘʨʽʚ, ʷʢʘ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 300 ʦʜʠʥʠʮʴ. ʂʦʞʝʥ ʪʦʚʘʨ 
ʧʦʢʘʟʘʥʠʡ ʟʘ ʜʚʘ ʨʦʢʠ ð 2023 (ʩʚʽʪʣʦ-ʩʠʥʽʡ ʢʦʣʽʨ) ʽ 2024 (ʪʝʤʥʦ-ʩʠʥʽʡ ʢʦʣʽʨ). ɼʣʷ 
ʢʦʞʥʦʛʦ ʨʦʢʫ ʟʘʟʥʘʯʝʥʦ ʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʘʥʠʭ ʦʜʠʥʠʮʴ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʦʨʽʚʥʶʚʘʪʠ ʜʘʥʽ. ɹʨʘʟʠʣʽʷ: ʅʘʡʚʠʱʠʡ ʧʨʦʜʘʞ ʚ 2023 ʨʦʮʽ ʧʦʢʘʟʘʣʘ ʤʘʨʢʘ KIMBO 
AMICA TRADIZIONE (150 ʦʜʠʥʠʮʴ), ʫ ʪʦʡ ʯʘʩ ʷʢ ʫ 2024 ʨʦʮʽ ʮʷ ʞ ʤʘʨʢʘ ʜʦʩʷʛʣʘ 203 
ʦʜʠʥʠʮʴ. ɻʚʘʪʝʤʘʣʘ: ɹʨʝʥʜ KIMBO AMICA TRADIZIONE ʪʘʢʦʞ ʧʦʢʘʟʘʚ ʟʥʘʯʥʝ 
ʟʨʦʩʪʘʥʥʷ ʟ 142 ʦʜʠʥʠʮʴ ʚ 2023 ʨʦʮʽ ʜʦ 209 ʦʜʠʥʠʮʴ ʚ 2024 ʨʦʮʽ. ɻʦʥʜʫʨʘʩ: ʅʘʡʚʠʱʠʡ 

ʧʨʦʜʘʞ ʫ 2024 ʨʦʮʽ ʜʦʩʷʛ illy Crema ʟ 252 ʦʜʠʥʠʮʷʤʠ, ʱʦ ʧʝʨʝʚʝʨʰʫʻ ʚʩʽ ʽʥʰʽ ʪʦʚʘʨʠ ʟʘ 
ʮʠʤ ʨʦʢʦʤ ʫ ʮʽʡ ʢʨʘʾʥʽ. ʂʦʣʫʤʙʽʷ: ʇʨʦʜʫʢʪ Lavazza Super Crema ʧʦʢʘʟʘʚ ʟʨʦʩʪʘʥʥʷ ʟ 139 
ʦʜʠʥʠʮʴ ʫ 2023 ʨʦʮʽ ʜʦ 174 ʦʜʠʥʠʮʴ ʫ 2024 ʨʦʮʽ. ʉʘʣʴʚʘʜʦʨ: ʅʘʡʙʽʣʴʰʠʡ ʧʨʦʜʘʞ ʫ 2023 
ʨʦʮʽ ʤʘʚ KIMBO AMICA TRADIZIONE ʟ ʧʦʢʘʟʥʠʢʦʤ 232 ʦʜʠʥʠʮʽ, ʘ ʚ 2024 ʨʦʮʽ 

ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʫ Lavazza Super Crema ð 211 ʦʜʠʥʠʮʴ. ʗʤʘʡʢʘ: ɿʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʫ 
2024 ʨʦʮʽ ʧʦʢʘʟʘʚ ʙʨʝʥʜ illy Crema ʟ 234 ʦʜʠʥʠʮʷʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ 205 ʫ 2023 ʨʦʮʽ. ɿʘʛʘʣʦʤ 
ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʪʦʚʘʨʽʚ ʧʦʤʽʪʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʘʞʽʚ ʫ 2024 ʨʦʮʽ ʧʦʨʽʚʥʷʥʦ ʟ 2023. 
ʅʘʡʙʽʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʚ 2024 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʨʦʜʫʢʮʽʾ illy Crema ʚ ʗʤʘʡʮʽ (234 

ʦʜʠʥʠʮʽ) ʪʘ illy Crema ʚ ɻʦʥʜʫʨʘʩʽ (252 ʦʜʠʥʠʮʽ). ʇʦʧʫʣʷʨʥʽʩʪʴ ʢʘʚʠ ʟʨʦʩʪʘʻ, ʦʩʦʙʣʠʚʦ ʚ 
ʧʨʦʜʫʢʮʽʾ ʜʝʷʢʠʭ ʙʨʝʥʜʽʚ, ʪʘʢʠʭ ʷʢ illy Crema ʪʘ KIMBO AMICA TRADIZIONE, ʷʢʽ 
ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʪʘʙʽʣʴʥʠʡ ʨʽʩʪ ʧʨʦʜʘʞʽʚ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. ɼʝʷʢʽ ʧʨʦʜʫʢʪʠ, ʪʘʢʽ ʷʢ 
Lavazza Super Crema ʪʘ Starbucks Nespresso, ʤʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʤʽʥʥʽ ʩʤʘʢʠ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ. ʎʝʡ ʛʨʘʬʽʢ ʜʦʟʚʦʣʷʻ ʯʽʪʢʦ ʧʦʙʘʯʠʪʠ ʟʤʽʥʫ 
ʩʧʦʞʠʚʯʠʭ ʚʧʦʜʦʙʘʥʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʘʞʽʚ ʟʘ ʨʦʢʘʤʠ, ɦ ʦ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ 
ʘʥʘʣʽʟʫ ʨʠʥʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʪʦʚʘʨʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ.  

ʆʪʞʝ ʤʘʡʙʫʪʥʷ ʉʉʇʈ ʜʣʷ ʢʝʨʽʚʥʠʮʪʚʘ ʧʣʘʪʬʦʨʤʦʶ ʟ ʧʨʦʜʘʞʫ ʢʘʚʠ ʜʦʧʦʤʦʞʝ ʥʝ 

ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʡ ʚʽʜʢʨʠʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʟʨʦʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʚ ʩʬʝʨʽ ʧʨʦʜʘʞʫ ʢʘʚʠ. ʇʨʠ ʘʥʘʣʽʟʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʢʽ 
ʩʣʫʞʙʠ ʷʢ Microsoft Visual Studio ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ KPI, Microsoft Power BI ʜʣʷ 
ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʪʦʚʧʯʘʩʪʦʾ ʜʽʘʛʨʘʤʠ ʽ ʪʘʢʦʞ SQL Server Management 

Studio (SSMS) ʜʣʷ ʧʦʙʫʜʦʚʠ ʉʭʦʚʠʱʘ ʜʘʥʠʭ.  
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. studfile.net [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:ç ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴè - 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://studfile.net/preview/14518126/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 10.02.2024) 

2. Download SQL Server Management Studio (SSMS) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ:https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-
management-studio-ssms?view=sql-server-ver16 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 20.03.2024) 

3. Microsoft Power BI Desktop [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.microsoft.com/uk-ua/download/details.aspx?id=58494 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 
07.06.2024)   

https://studfile.net/preview/14518126/
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-ver16
https://learn.microsoft.com/en-us/sql/ssms/download-sql-server-management-studio-ssms?view=sql-server-ver16
https://www.microsoft.com/uk-ua/download/details.aspx?id=58494
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ʋɼʂ 004.87  

ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ɽʂʉʇɽʈʊʅʆɰ ʉʀʉʊɽʄʀ ɹʋʂɯʅɻʋ ɺ 

ʋʂʈɸɰʅɯ 

ʅʘʫʤʦʚ ɺ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɹʦʨʦʜʢʽʥ ɻ.ʆ. 

 

ɺʩʪʫʧ. ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 
ʧʨʦʮʝʩʽʚ ʙʨʦʥʶʚʘʥʥʷ ʩʪʘʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʨʽʟʥʠʭ 
ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ ʪʫʨʠʟʤ, ʛʦʪʝʣʴʥʠʡ ʙʽʟʥʝʩ, ʪʨʘʥʩʧʦʨʪ ʪʘ ʽʥʜʫʩʪʨʽʷ ʧʦʩʣʫʛ ʟʘʛʘʣʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʨʦʥʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʥʘʙʫʚʘʻ 
ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʮʝ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʽ 
ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ 
ʥʝʦʙʭʽʜʥʠʭ ʧʦʩʣʫʛ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʽ. ʋ ʢʦʥʪʝʢʩʪʽ ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ ʥʘ ʪʘʢʽ ʧʦʩʣʫʛʠ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʪʦʢʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ 
ʣʦʢʘʣʴʥʦʛʦ ʨʠʥʢʫ ʩʠʩʪʝʤ ʙʨʦʥʶʚʘʥʥʷ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʥʘʜʘʥʥʷ 
ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʩʝʨʚʽʩʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪ.ɹ ʋ ʟʚ'ʷʟʢʫ ʟʽ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ ʪʘ ʟʨʦʩʪʘʶʯʠʤ 

ʧʦʧʠʪʦʤ ʥʘ ʦʥʣʘʡʥ-ʙʨʦʥʶʚʘʥʥʷ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, 
ʟʜʘʪʥʠʭ ʦʧʪʠʤʽʟʫʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ, ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʽʩʪʴ ʚʠʙʦʨʫ 
ʪʘ ʙʨʦʥʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʙʫʢʽʥʛʫ, ʷʢʘ 
ʦʧʪʠʤʽʟʫʻ ʧʨʦʮʝʩ ʙʨʦʥʶʚʘʥʥʷ ʧʦʩʣʫʛ ʚ ʋʢʨʘʾʥʽ, ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, 
ʟʨʫʯʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 
ʩʠʩʪʝʤ ʙʨʦʥʶʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ; 2. ɺʠʚʯʠʪʠ ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ; ʈʦʟʨʦʙʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ 
ʪʘ ʤʦʜʝʣʴ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʙʫʢʽʥʛʫ; ʆʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 
ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ.ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʥʝʙʘʛʘʪʦ 
ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʶ ʤʘʨʢʝʪʧʣʝʡʩʽʚ ʚ ʋʢʨʘʾʥʽ, ʭʦʯʘ ʾʭ ʰʚʠʜʢʠʡ 

ʨʦʟʚʠʪʦʢ ʨʦʙʠʪʴ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤʠ. ʄʦʜʝʣʴ ʤʘʨʢʝʪʧʣʝʡʩʫ ʟʘʩʥʦʚʘʥʘ ʥʘ 
ɯʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʽ, ʜʝ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʨʽʟʥʠʭ 
ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʽ ʚʠʙʠʨʘʪʠ ʥʘʡʢʨʘʱʽ ʟ ʥʠʭ. ʇʦʢʫʧʝʮʴ ʟʜʽʡʩʥʶʻ ʦʧʣʘʪʫ, ʘ ʯʘʩʪʠʥʘ ʩʫʤʠ 
ʡʜʝ ʥʘ ʢʦʨʠʩʪʴ ʚʣʘʩʥʠʢʽʚ ʤʘʨʢʝʪʧʣʝʡʩʫ. ʎʷ ʤʦʜʝʣʴ ʻ ʚʠʛʽʜʥʦʶ ʜʣʷ ʦʙʦʭ ʩʪʦʨʽʥ: 

ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ, ʘ ʧʦʢʫʧʮʽ ʤʦʞʫʪʴ ʦʙʠʨʘʪʠ ʟ 
ʚʝʣʠʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ. ɺʣʘʩʥʠʢ ʤʘʨʢʝʪʧʣʝʡʩʫ ʥʝ ʟʘʡʤʘʻʪʴʩʷ ʧʨʷʤʠʤ ʧʨʦʜʘʞʝʤ, ʘ ʥʘʜʘʻ 
ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʽʥʰʠʭ ʙʽʟʥʝʩʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʨʘʬʽʢ ʽ ʤʘʨʢʝʪʠʥʛʦʚʫ ʧʽʜʪʨʠʤʢʫ, 
ʦʪʨʠʤʫʶʯʠ ʢʦʤʽʩʽʶ ʟ ʧʨʦʜʘʞʽʚ. ʅʘʷʚʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʨʦʙʠʪʴ ʤʘʨʢʝʪʧʣʝʡʩ 

ʩʢʣʘʜʥʽʰʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʤʦʜʝʣʣʶ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. 
ɿʘʚʜʷʢʠ ʛʣʦʙʘʣʴʥʽʡ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʰʠʨʦʢʦʤʫ ʘʩʦʨʪʠʤʝʥʪʫ ʧʦʩʣʫʛ, ʤʘʨʢʝʪʧʣʝʡʩʠ ʤʘʶʪʴ 
ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʰʚʠʜʢʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

Booking Holdings ʻ ʣʽʜʝʨʦʤ ʩʝʨʝʜ ʪʫʨʠʩʪʠʯʥʠʭ ʤʘʨʢʝʪʧʣʝʡʩʽʚ, ʟ ʯʘʩʪʢʦʶ ʫ 41% 

ʜʦʭʦʜʽʚ ʚʩʽʭ ʦʥʣʘʡʥ-ʪʫʨʠʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ. ʉʣʽʜʦʤ ʡʜʫʪʴ Expedia ʪʘ Ctrip ʟ ʯʘʩʪʢʘʤʠ 
32% ʽ 13% ʚʽʜʧʦʚʽʜʥʦ [2]. Booking Holdings ʢʝʨʫʻ ʥʘʡʙʽʣʴʰʠʤ ʽʥʪʝʨʥʝʪ-ʪʫʨʠʩʪʠʯʥʠʤ 
ʘʛʝʥʪʩʪʚʦʤ ð Booking.com, ʯʝʨʝʟ ʷʢʠʡ ʱʦʜʥʷ ʙʨʦʥʶʻʪʴʩʷ ʧʦʥʘʜ 1,5 ʤʽʣʴʡʦʥʘ ʥʦʯʝʡ ʫ 
ʛʦʪʝʣʷʭ. ʅʘ ʨʠʩ.1. ʅʘʚʝʜʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ 

ɼʽʘʛʨʘʤʘ ʽʣʶʩʪʨʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʙʨʦʥʶʚʘʥʥʷ ʛʦʪʝʣʽʚ, 
ʚʽʜʦʙʨʘʞʘʶʯʠ ʝʪʘʧʠ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʩʠʩʪʝʤʦʶ. ʆʩʥʦʚʥʽ ʙʣʦʢʠ ʪʘ ʾʭ ʟʚ'ʷʟʢʠ ʪʘʢʽ:  
1.ɸʚʪʦʨʠʟʘʮʽʷ ï ʢʦʨʠʩʪʫʚʘʯ ʧʦʯʠʥʘʻ ʨʦʙʦʪʫ, ʧʨʦʭʦʜʷʯʠ ʘʚʪʦʨʠʟʘʮʽʶ ʘʙʦ ʨʝʻʩʪʨʘʮʽʶ. 
2. ʄʝʥʶ ï ʧ̔ ʩʣʷ ʚʭʦʜʫ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ 

ʙʨʦʥʶʚʘʥʥʷ. 3. ʇʝʨʝʛʣʷʜ ʚʽʜʛʫʢʽʚ ï ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʚʽʜʛʫʢʽʚ ʧʨʦ ʛʦʪʝʣʽ ʜʣʷ 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʧʦʣʝʛʰʝʥʥʷ ʚʠʙʦʨʫ. ɿʘʣʠʰʝʥʥʷ ʚʽʜʛʫʢʫ ʪʘ ʦʮʽʥʢʠ ï ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʘʣʠʰʠʪʠ ʚʣʘʩʥʠʡ 
ʚʽʜʛʫʢ ʧʽʩʣʷ ʧʨʦʞʠʚʘʥʥʷ. 

ʈʝʡʪʠʥʛ ʛʦʪʝʣʽʚ ï ʜʦʩʪʫʧ ʜʦ ʧʦʧʫʣʷʨʥʦʩʪʽ ʛʦʪʝʣʽʚ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʇʨʦʮʝʩ 
ʙʨʦʥʶʚʘʥʥʷ, ʷʢʠʡ ʚʢʣʶʯʘʻ: 1.ʇʦʰʫʢ ʟʘ ʥʘʟʚʦʶ ʘʙʦ ʥʦʤʝʨʦʤ ʙʨʦʥʽ; 2.ɺʠʙʽʨ ʽ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʝʪʦʜʫ ʦʧʣʘʪʠ; 3.ʅʘʣʘʰʪʫʚʘʥʥʷ ʜʘʪ ʧʝʨʝʙʫʚʘʥʥʷ; 4.ɺʠʙʽʨ ʢʽʣʴʢʦʩʪʽ 
ʢʽʤʥʘʪ; 5.ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʥʠʞʦʢ ʯʠ ʧʨʦʤʦʢʦʜʽʚ; 6.ɺʠʙʽʨ ʪʨʘʥʩʧʦʨʪʥʦʾ ʢʦʤʧʘʥʽʾ (ʧʦʾʟʜ ʘʙʦ 
ʣʽʪʘʢ). ʎʷ ʤʦʜʝʣʴ ʦʧʠʩʫʻ ʧʦʚʥʠʡ ʮʠʢʣ ʙʨʦʥʶʚʘʥʥʷ, ʚʽʜ ʘʚʪʦʨʠʟʘʮʽʾ ʜʦ ʦʧʣʘʪʠ ʪʘ 
ʧʦʜʘʣʴʰʦʾ ʚʟʘʻʤʦʜʽʾ (ʟʘʣʠʰʝʥʥʷ ʚʽʜʛʫʢʽʚ ʽ ʦʮʽʥʦʢ). 
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ʈʠʩ. 1 ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 
 

ɺʠʩʥʦʚʢʠ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʙʨʦʥʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ 
ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʽ 
ʛʦʪʝʣʴʥʠʭ ʢʦʤʧʘʥʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ Booking.com, ʩʫʪʪʻʚʦ 
ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʘ ʪʘʢʦʞ 

ʤʽʥʽʤʽʟʫʻ ʚʧʣʠʚ ʣʶʜʩʴʢʠʭ ʧʦʤʠʣʦʢ. ʉʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ 
ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ. ʄʦʜʝʣʴ 
ʧʨʦʮʝʩʫ ʙʨʦʥʶʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʝʪʘʧʠ ʘʚʪʦʨʠʟʘʮʽʾ, ʧʦʰʫʢʫ, ʦʧʣʘʪʠ ʪʘ ʟʘʣʠʰʝʥʥʷ 
ʚʽʜʛʫʢʽʚ, ʧʦʢʘʟʫʻ ʚʘʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʠʭ ʩʝʨʚʽʩʽʚ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʠʥʢʫ. 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ʇʨʦʩʦʚʠʯ ʆ.ʇ., ɹʦʮʤʘʥ ʖ.ʉ. ʄʘʨʢʝʪʧʣʝʡʩ ʷʢ ʜʽʻʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʮʠʬʨʦʚʦʛʦ 
ʤʘʨʢʝʪʠʥʛʫ. ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ñʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò. ʉʝʨʽʷ: 

ʇʨʦʙʣʝʤʠ ʝʢʦʥʦʤʽʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 2018. ˉ 897(2). ʉ. 32ï38. 
2. ɻʨʘʙʘʨ ʄ.ɺ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʠʥʢʫ: 
ʩʫʯʘʩʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʠʥʢʫ. 2019. ˉ39 URL: 
http://www.market-infr.od.ua/uk/archive (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 07.10.2024). 
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 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ: 004.42 
ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʆʇʊʀʄɯɿɸʎɯɰ ɯɻʈʆɺʆɻʆ ʇʈʆʎɽʉʋ ʅɸ 

ʇʃɸʊʌʆʈʄɯ UNITY 

ʇʨʝʚʦʨ ʄ.ɺ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ʉʚʘʪʢʦ ɺ.ɺ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʽʛʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʦʨʠʩʪʫʚʘʯʽ ʦʯʽʢʫʶʪʴ 
ʚʽʜ ʛʨʠ ʧʣʘʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʚʽʪʴ ʥʘ ʧʨʠʩʪʨʦʷʭ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʎʝ ʦʙʫʤʦʚʣʶʻ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʛʨʘʬʽʯʥʽ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 
ʩʪʘʙʽʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʽ ʚ 
ʫʤʦʚʘʭ ʨʝʩʫʨʩʥʦ ʦʙʤʝʞʝʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
Unity. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 
ʦʧʪʠʤʽʟʘʮʽʾ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʧʣʘʪʬʦʨʤʽ Unity, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻ ʘʜʘʧʪʠʚʥʽ ʘʣʛʦʨʠʪʤʠ 
ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʽʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʛʨʘʬʽʯʥʦʾ ʷʢʦʩʪʽ ʛʨʠ ʚ 
ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʥʫ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʪʘ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ 

ʜʠʥʘʤʽʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʧʨʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʦʨʘ 
ʪʘ ʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ, ʘ ʪʘʢʦʞ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʘʥʫ ʧʨʠʩʪʨʦʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ Unity 

Adaptive Performance [1]  ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʤʝʭʘʥʽʟʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ 
ʜʝʪʘʣʽʟʘʮʽʾ, ʯʘʩʪʦʪʠ ʢʘʜʨʽʚ ʪʘ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. ʊʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʯʘʩʪʦʪʘ ʢʘʜʨʽʚ, 
ʪʝʧʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʘʥʘʣʽʟʫʶʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʢʦʨʠʛʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʛʨʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʬʦʨʪʥʠʡ 

ʽʛʨʦʚʠʡ ʜʦʩʚʽʜ . 
ɼʣʷ ʪʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʙʫʣʦ ʦʙʨʘʥʦ ʜʝʢʽʣʴʢʘ Android-ʧʨʠʩʪʨʦʾʚ, ʷʢʽ 

ʨʽʟʥʷʪʴʩʷ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʪʘ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʦʾ 
ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʧʣʘʪʬʦʨʤʽ Unity ʜʦʟʚʦʣʷʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʨʝʛʫʣʶʚʘʪʠ ʪʘʢʽ 
ʧʘʨʘʤʝʪʨʠ, ʷʢ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ, ʪʽʥʽ ʪʘ ʜʠʥʘʤʽʯʥʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʟʘʣʝʞʥʦ ʚʽʜ 
ʨʝʩʫʨʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʠʩ. 1). ʇʨʠ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ ʛʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ ʩʠʩʪʝʤʘ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʪʘ ʯʘʩʪʦʪʫ ʢʘʜʨʽʚ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʛʨʠ. ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤʘ ʧʦʚʝʨʪʘʻ 
ʧʦʢʘʟʥʠʢʠ ʜʦ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ, ʟʙʝʨʽʛʘʶʯʠ ʦʧʪʠʤʘʣʴʥʫ ʷʢʽʩʪʴ. 

 
ʈʠʩ. 1 ɺʠʛʣʷʜ ʚʽʢʥʘ ʘʜʘʧʪʠʚʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʚ ʧʨʦʮʝʩʽ ʛʨʠ 



174 XV International scientific conference of young scientists çInformation technology: economics, technics, education 

ó2024è, November 7-8, 2024, NULES Ukraine, Kyiv / 

 XV ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʝʢʦʥʦʤʽʢʘ, 
ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ɿʘʚʜʷʢʠ ʩʠʩʪʝʤʽ ʘʜʘʧʪʠʚʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʧʣʘʚʥʦʾ ʨʦʙʦʪʠ ʛʨʠ ʪʘ 
ʟʥʠʞʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ (ʨʠʩ. 2) ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ. Unity Profiler [2], ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʨʝʩʫʨʩʽʚ ʧʽʜ ʯʘʩ 
ʪʝʩʪʫʚʘʥʥʷ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʢʘʜʨʫ ʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩʦʨ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

 
ʈʠʩ. 2 ɻʨʘʬʽʢ ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʘʧʘʨʘʪʥʽ ʢʦʤʧʦʥʝʥʪʠ 

 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 
ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʧʣʘʪʬʦʨʤʽ Unity ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ, ʟʘʙʝʟʧʝʯʫʶʯʠ 
ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʛʨʠ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ 
ʤʦʞʫʪʴ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʨʦʟʰʠʨʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʛʨʘʬʽʯʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. Unity Technologies. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] -  ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://surl.li/qwyajv 
(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 27.10.2024) 

2. Unity Profiler. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] -  ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  
https://unity.com/ru/features/profiling (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 28.10.2024) 

  

http://surl.li/qwyajv
https://unity.com/ru/features/profiling
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

ʋɼʂ 004.42 
ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʉʀʄʋʃʗʎɯɰ ʄɯʂʈʆʉʂʆʇɯʏʅʀʍ ɯʉʊʆʊ 

ɿʘʤʥʠʫʩ ɸ. ʆ., ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʄʽʣʦʚʽʜʦʚ ʖ. ʆ. 
 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʩʠʤʫʣʷʮʽʾ 
ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʰʠʨʦʢʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʫʮʽ, ʤʝʜʠʮʠʥʽ, ʝʢʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ. ʉʪʚʦʨʝʥʥʷ ʪʦʯʥʠʭ ʩʠʤʫʣʷʮʽʡ 
ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʧʦʚʝʜʽʥʢʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʪʘʢʠʭ ʷʢ ʙʘʢʪʝʨʽʾ, 

ʚʽʨʫʩʠ ʪʘ ʢʣʽʪʠʥʠ, ʙʝʟ ʧʦʪʨʝʙʠ ʚ ʜʦʨʦʛʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ. ʎʝ ʻ ʦʩʦʙʣʠʚʦ 
ʚʘʞʣʠʚʠʤ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʷʤʝ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʦʨʛʘʥʽʟʤʽʚ ʦʙʤʝʞʝʥʝ ʯʝʨʝʟ 
ʩʢʣʘʜʥʽʩʪʴ ʘʙʦ ʥʝʙʝʟʧʝʢʫ.  

ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʩʠʤʫʣʷʮʽʾ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʥʫʚʘʪʠ 

ʥʠʟʢʫ ʟʘʚʜʘʥʴ, ʷʢʽ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʪʝʭʥʦʣʦʛʽʡ, 
ʟʦʢʨʝʤʘ: 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ð ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ, ʚʟʘʻʤʦʜʽʾ 
ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʧʘʪʝʨʥʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʜʦʟʚʦʣʷʻ ʥʘʫʢʦʚʮʷʤ 

ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʚʦʥʠ ʬʫʥʢʮʽʦʥʫʶʪʴ, ʚʠʞʠʚʘʶʪʴ ʽ ʘʜʘʧʪʫʶʪʴʩʷ. 
2. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʚʦʨʦʙ ð ʤʦʜʝʣʶʶʯʠ ʧʦʰʠʨʝʥʥʷ 

ʽʥʬʝʢʮʽʡ ʥʘ ʨʽʚʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʨʦʟʫʤʽʪʠ ʰʣʷʭʠ ʧʝʨʝʜʘʯʽ 
ʭʚʦʨʦʙ ʪʘ ʤʦʞʣʠʚʽ ʤʝʪʦʜʠ ʾʭ ʟʫʧʠʥʢʠ, ʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʧʽʜʝʤʽʦʣʦʛʽʾ ʪʘ ʙʦʨʦʪʴʙʠ ʟ 

ʽʥʬʝʢʮʽʷʤʠ. 
3. ɺʠʚʯʝʥʥʷ ʝʢʦʩʠʩʪʝʤ ð ʫ ʢʦʥʪʝʢʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʘ 

ʩʠʩʪʝʤʘ ʤʦʞʝ ʩʠʤʫʣʶʚʘʪʠ ʚʟʘʻʤʦʜʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ˇʨʫʥʪʽ, ʚʦʜʽ ʪʘ ʽʥʰʠʭ 
ʝʢʦʩʠʩʪʝʤʘʭ, ʱʦ ʜʦʧʦʤʦʞʝ ʟʨʦʟʫʤʽʪʠ ʾʭ ʨʦʣʴ ʫ ʧʨʦʮʝʩʘʭ, ʪʘʢʠʭ ʷʢ ʨʦʟʢʣʘʜʘʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʦʯʠʱʝʥʥʷ ʚʦʜʠ, ʫʪʚʦʨʝʥʥʷ ˇʨʫʥʪʽʚ. 
4. ʅʘʚʯʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʣʷ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ ð ʩʠʤʫʣʷʮʽʾ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʥʘʚʯʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʽʟʫʘʣʽʟʫʶʯʠ ʧʨʦʮʝʩʠ ʥʘ 
ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʨʽʚʥʽ, ʷʢʽ ʩʢʣʘʜʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. 

ʈʦʟʨʦʙʣʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʩʠʤʫʣʷʮʽʾ 
ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʽʩʪʦʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʢʣʽʻʥʪʩʴʢʦʾ ʪʘ ʩʝʨʚʝʨʥʦʾ. 

ɼʘʥʽ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʽʩʪʦʪ ʪʘ ʾʭʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ 
ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʩʝʨʚʝʨ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ. ɼʘʣʽ ʩʠʩʪʝʤʘ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʠʡ 

ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ, ʧʦʨʽʚʥʶʶʯʠ ʧʘʨʘʤʝʪʨʠ ʧʦʚʝʜʽʥʢʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 
ʅʘ ʩʪʦʨʦʥʽ ʢʣʽʻʥʪʘ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʨʘʥʽʰʝ ʩʠʤʫʣʴʦʚʘʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʥʘʣʘʰʪʫʚʘʪʠ ʪʘ ʟʘʧʫʩʪʠʪʠ ʥʦʚʫ ʩʠʤʫʣʷʮʽʶ. 
ʉʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʠ ʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʾʾ ʧʘʢʝʪʘʤʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʜʽʘʛʨʘʤʽ 

ʧʘʢʝʪʽʚ (ʨʠʩ 1.): 
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ʪʝʭʥʽʢʘ, ʦʩʚʽʪʘ ó2024è, 7-8 ʣʠʩʪʦʧʘʜʘ 2024 ʨʦʢʫ, ʅʋɹʽʇ ʋʢʨʘʾʥʠ, ʂʠʾʚ 

 
 

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʧʘʢʝʪʽʚ 

 
ɺ ʭʦʜʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʪʘʢʽ ʷʢ: ʉ#, Unity ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʣʽʻʥʩʴʢʦʾ ʯʘʩʪʠʥʠ, JavaScript, Playfab ï ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ-ʯʘʩʪʠʥʠ. 
ɯʥʪʝʨʬʝʡʩ ʩʠʤʫʣʷʮʽʾ ʚ ʧʨʦʛʨʘʤʽ (ʈʠʩ 2): 

 
ʈʠʩ 2. ɯʥʪʝʨʬʝʡʩ ʩʠʤʫʣʷʮʽʾ ʚ ʧʨʦʛʨʘʤʽ 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. "ɻʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ"  
2. "Genetic Algorithms in Search, Optimization, and Machine Learning" - David E. 

Goldberg 
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ʋɼʂ 004.89:337.71 
ʇʈɽʉʂʈʀʇʊʀɺʅɸ ɸʅɸʃɯʊʀʂɸ: ʈɽʂʆʄɽʅɼɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ɼʃʗ 

ʋʇʈɸɺʃɯʅʅʗ ʈʀɿʀʂɸʄʀ  

ɻʦʨʜʽʡ ʗ.ɺ. 

ʇʨʝʩʢʨʠʧʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ð ʮʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʫ ʛʘʣʫʟʽ ʘʥʘʣʽʪʠʯʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʷʤ ʥʝ ʪʽʣʴʢʠ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʧʦʜʽʾ, ʘʣʝ ʡ 
ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʠʭ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ. ʎʷ 
ʤʝʪʦʜʠʢʘ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʘ ʚ ʫʧʨʘʚʣʽʥʥʽ ʨʠʟʠʢʘʤʠ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʽ ʤʽʥʽʤʽʟʘʮʽʾ ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʦʛʥʦʟʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʷʢʘ 
ʚʠʟʥʘʯʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʜʽʡ, ʧʨʝʩʢʨʠʧʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ʧʨʦʧʦʥʫʻ ʢʦʥʢʨʝʪʥʽ ʜʽʾ, 
ʜʦʧʦʤʘʛʘʶʯʠ ʦʨʛʘʥʽʟʘʮʽʷʤ ʫ ʬʦʨʤʫʣʶʚʘʥʥʽ ʩʪʨʘʪʝʛʽʾ ʜʽʡ ʜʣʷ ʧʦʤ'ʷʢʰʝʥʥʷ ʨʠʟʠʢʽʚ [1]. 

ʉʴʦʛʦʜʥʽ ʙʽʟʥʝʩʠ ʚʩʝ ʙʽʣʴʰʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʘʥʘʣʽʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. ʇʨʝʩʢʨʠʧʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʘʮʽʷʤ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ 
ʥʘ ʟʤʽʥʠ ʨʠʥʢʦʚʠʭ ʫʤʦʚ ʽ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʙʘʥʢʽʚʩʴʢʽʡ ʽ 
ʬʽʥʘʥʩʦʚʽʡ ʛʘʣʫʟʷʭ. ʅʘʧʨʠʢʣʘʜ, ʫ ʙʘʥʢʽʚʩʴʢʦʤʫ ʩʝʢʪʦʨʽ ʪʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ 
ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʢʨʝʜʠʪʥʠʭ ʣʽʤʽʪʽʚ ʽ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ ʢʣʽʻʥʪʽʚ, ʟʤʝʥʰʫʶʯʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʜʝʬʦʣʪʫ [2]. 

 
ʈʠʩ. 1 ɺʠʜʠ ʧʨʝʩʢʨʠʧʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ 

ʈʽʟʥʦʚʠʜʠ ʧʨʝʩʢʨʠʧʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ 

1. ʇʽʜʪʨʠʤʢʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (Decision Support) 

¶ ʎʝʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʪʘ ʥʘʜʘʻ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʘʣʝ 

ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘ ʣʶʜʠʥʦʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 
ʤʦʞʣʠʚʦʩʪʽ ʟ ʝʢʩʧʝʨʪʥʠʤ ʜʦʩʚʽʜʦʤ ʬʘʭʽʚʮʽʚ. ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʪʠʢ ʦʪʨʠʤʫʻ ʚʽʜ ʩʠʩʪʝʤʠ 
ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʽʥʚʝʩʪʠʮʽʡ ʽ, ʚʨʘʭʦʚʫʶʯʠ ʜʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ, ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ. 

2. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (Decision Automation) 

¶ ʋ ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʩʠʩʪʝʤʘ ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ 
ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʘʚʠʣ. ʎʝ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʦ ʚ ʫʤʦʚʘʭ, ʜʝ ʧʦʪʨʽʙʥʘ ʰʚʠʜʢʘ ʨʝʘʢʮʽʷ ʪʘ 
ʤʽʥʽʤʽʟʘʮʽʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽʡ ʪʦʨʛʽʚʣʽ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʧʨʝʩʢʨʠʧʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, 

ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʴ ʪʘ ʧʨʘʚʠʣ, ʧʦʜʽʙʥʦ ʜʦ ʝʢʩʧʝʨʪʽʚ 
ʫ ʧʝʚʥʽʡ ʛʘʣʫʟʽ. ɯʥʪʝʛʨʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʥʘʜʘʶʯʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʻ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʝʩʢʨʠʧʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ. ʊʘʢʽ 

ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ. 
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ʆʜʥʽʻʶ ʟ ʧʨʦʩʪʠʭ ʤʦʜʝʣʝʡ ʻ ʣʽʥʽʡʥʘ ʦʧʪʠʤʽʟʘʮʽʷ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 
ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ. 

ʄʦʜʝʣʴ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ: 
ʄʽʥʽʤʽʟʫʚʘʪʠ: 

Ὑ ύẗὶ 

ʧʨʠ ʦʙʤʝʞʝʥʥʷʭ: 

ύ ρ 

ύ πȟ̅ ̌Ὥ̠ ρȟςȟȣȟὲ 
ʜʝ: 
¶ R ð ʟʘʛʘʣʴʥʠʡ ʨʠʟʠʢ ʧʦʨʪʬʝʣʷ; 
¶ wi ð ʚʘʛʠ ʘʢʪʠʚʽʚ ʫ ʧʦʨʪʬʝʣʽ; 
¶ ri ð ʨʠʟʠʢ ʢʦʞʥʦʛʦ ʘʢʪʠʚʫ; 

¶ n ð ʢʽʣʴʢʽʩʪʴ ʘʢʪʠʚʽʚ. 
ʎʷ ʤʦʜʝʣʴ ʜʦʧʦʤʘʛʘʻ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʘʢʪʠʚʽʚ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʨʠʟʠʢ ʧʨʠ ʟʘʜʘʥʠʭ ʚʘʛʘʭ ʘʢʪʠʚʽʚ ʪʘ ʨʠʟʠʢʫ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ɿʚʽʩʥʦ, ʟʘʟʚʠʯʘʡ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʬʘʢʪʦʨʠ ʪʘ ʦʙʤʝʞʝʥʥʷ. 

ʈʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 
ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʥʘʜʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. ʋ ʩʬʝʨʽ 
ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʪʘ ʧʨʦʧʦʥʫʚʘʪʠ 
ʩʧʦʩʦʙʠ ʾʭ ʫʥʠʢʥʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʷʚʠʪʠ ʘʥʦʤʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ 

ʪʨʘʥʟʘʢʮʽʡ ʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʧʝʨʝʚʽʨʢʫ [2]. 
ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʩʢʨʠʧʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ 
1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʨʠʟʠʢʘʤ: ʟʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʩʠʩʪʝʤʘ 

ʤʦʞʝ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ. 

2. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ: ʇʨʝʩʢʨʠʧʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ʜʦʧʦʤʘʛʘʻ ʟʥʘʡʪʠ 
ʥʘʡʢʨʘʱʽ ʩʪʨʘʪʝʛʽʾ ʜʽʡ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

3. ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ: ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʩʫʯʘʩʥʽ ʘʥʘʣʽʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʤʘʶʪʴ ʧʝʨʝʚʘʛʫ ʥʘ ʨʠʥʢʫ. 

ɺʠʢʣʠʢʠ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʝʩʢʨʠʧʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ 
1. ʅʝʦʙʭʽʜʥʽʩʪʴ ʷʢʽʩʥʠʭ ʜʘʥʠʭ: ʜʣʷ ʪʦʯʥʠʭ ʧʨʦʛʥʦʟʽʚ ʧʦʪʨʽʙʥʽ ʚʝʣʠʢʽ ʦʙʩʷʛʠ 

ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ. 
2. ʉʢʣʘʜʥʽʩʪʴ ʤʦʜʝʣʝʡ: ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʬʘʭʽʚʮʽʚ. 
3. ɽʪʠʯʥʽ ʪʘ ʧʨʘʚʦʚʽ ʘʩʧʝʢʪʠ: ʧʠʪʘʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʜʘʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʟʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʽʰʝʥʥʷ. 
ʇʨʝʩʢʨʠʧʪʠʚʥʘ ʘʥʘʣʽʪʠʢʘ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʻ ʧʦʪʫʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽ 
ʧʨʦʙʣʝʤʠ, ʘʣʝ ʡ ʘʢʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʠʭ, ʧʨʦʧʦʥʫʶʯʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ. ʅʝ 
ʜʠʚʣʷʯʠʩʴ ʥʘ ʧʝʚʥʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʙʫʣʠ ʟʘʟʥʘʯʝʥʽ ʨʘʥʽʰʝ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʮʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ ʫ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ. 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. IABAC. (2023). Risk Management through Business Analytics. ɼʦʩʪʫʧʥʦ ʟʘ ʘʜʨʝʩʦʶ: 
https://iabac.org/blog/risk-management-through-business-analytics  

2. IBM. Cole Stryker (2024). What Is Prescriptive Analytics?. ɼʦʩʪʫʧʥʦ ʟʘ ʘʜʨʝʩʦʶ: 
https://www.ibm.com/topics/prescriptive-analytics  
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ʋɼʂ 004.42 
ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ɽʂʆʃʆɻɯʏʅʀʍ 

ʇʆʂɸɿʅʀʂɯɺ ʇʆɺɯʊʈʗ 

ʄʦʩʢʘʣʝʥʢʦ ɼ. ʖ., ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ɻʦʣʫʙ ɹ. ʃ. 

 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ, ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 
ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʧʦʨʽʚʥʷʥʥʽ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʶʪʴ 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ Data Mining. 
ʆʙôʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʪʘ 

ʡʦʛʦ ʧʦʢʘʟʥʠʢʠ ʚ ʋʢʨʘʾʥʽ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ 
ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ. ɺʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ 
ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (PM) ʰʠʨʦʢʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʧʨʦʪʷʛʦʤ 
ʜʝʩʷʪʠʣʽʪʴ, ʽ PM ʚʚʘʞʘʻʪʴʩʷ ʰʦʩʪʠʤ ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʩʤʝʨʪʽ ʪʘ ʽʥʚʘʣʽʜʥʦʩʪʽ 
ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɼʦʙʨʝ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʦ, ʱʦ PM2,5 (PM ʟ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤ ʜʽʘʤʝʪʨʦʤ < 2,5 

ʤʢʤ) ʧʦʚ'ʷʟʘʥʠʡ ʟ ʨʽʟʥʠʤʠ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤʠ ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ 
ʥʘʩʣʽʜʢʘʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ, ʚʢʣʶʯʘʶʯʠ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʨʝʩʧʽʨʘʪʦʨʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 
ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʩʤʝʨʪʥʽʩʪʴ, ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ 2 ʪʠʧʫ, ʛʽʧʝʨʪʝʥʟʠʚʥʽ ʨʦʟʣʘʜʠ ʚʘʛʽʪʥʦʩʪʽ, 
ʛʦʩʧʽʪʘʣʽʟʘʮʽʶ ʜʦ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʣʽʢʘʨʝʥʴ ʪʘ ʧʝʨʝʜʯʘʩʥʫ ʩʤʝʨʪʥʽʩʪʴ.[1].  

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝʡ ʨʠʟʠʢ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʥʝ ʪʽʣʴʢʠ ʚ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʽʚ PM2,5 ʪʘ 
ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʘʣʝ ʡ ʫ ʩʪʚʦʨʝʥʥʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʽ ʙ 
ʜʦʟʚʦʣʠʣʠ ʧʝʨʝʜʙʘʯʘʪʠ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʢʽʣʴʢʘ ʛʦʜʠʥ ʘʙʦ ʥʘʚʽʪʴ ʜʥʽʚ ʥʘʧʝʨʝʜ. ʎʝ 
ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʤ ʩʣʫʞʙʘʤ ʽ ʥʘʩʝʣʝʥʥʶ ʚʞʠʚʘʪʠ ʥʝʦʙʭʽʜʥʠʭ ʟʘʧʦʙʽʞʥʠʭ 

ʟʘʭʦʜʽʚ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʟʜʦʨʦʚ'ʷ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ 
ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʢʣʘʩʪʝʨʠʟʘʮʽʷ, ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʰʣʷʭʦʤ ʛʨʫʧʫʚʘʥʥʷ ʩʭʦʞʠʭ ʟʘ ʩʚʦʾʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʝʨʽʦʜʽʚ 
ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʥʦʟʠ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʦʜʘʤʠ 
ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʛʨʘʜʽʻʥʪʥʠʤ ʙʫʩʪʠʥʛʦʤ ʽ ʚʠʧʘʜʢʦʚʠʤ ʣʽʩʦʤ, ʜʣʷ ʦʮʽʥʢʠ 
ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʟʘʙʨʫʜʥʝʥʥʷ PM2.5. ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʙʫʜʦʚʘʥʦ 
ʩʠʩʪʝʤʫ ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ SaveEcoBot ʽ ʩʪʘʥʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʦʚʽʪʨʷ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ (ʂʄɼɸ), ʘʨʭʽʪʝʢʪʫʨʫ ʷʢʦʾ ʥʘʚʝʜʝʥʦ ʥʘ 
ʨʠʩ. 1. ɿʽʙʨʘʥʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʦʧʝʨʘʪʠʚʥʫ ʙʘʟʫ ʜʘʥʠʭ ʽ ʜʘʣʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʜʦ 
ʩʭʦʚʠʱʘ ʜʘʥʠʭ. 

 
ʈʠʩ 1. ɼʽʘʛʨʘʤʘ ʨʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ 
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ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 13 ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ: ʚʦʣʦʛʽʩʪʴ 
(Humidity), ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ (Pressure), ʪʝʤʧʝʨʘʪʫʨʘ (Temperature), ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʜʨ̔ʙʥʦʜʠʩʧʝʨʩʥʠʭ ʯʘʩʪʦʢ PM, PM1, PM2.5, PM10, ʘ ʪʘʢʦʞ ʢʦʥʮʝʥʪʨʘʮʽʾ NO2, CO, SO2, 
O3, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ (Wind Speed, WS) ʪʘ ʥʘʧʨʷʤʦʢ ʚʽʪʨʫ (Wind Direction, WD). ɼʣʷ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ k-ʩʝʨʝʜʥʽʭ (k-means) ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʥʘ 3 
ʢʣʘʩʪʝʨʠ, ʱʦ ʧʦʢʘʟʘʚ ʥʘʡʚʠʱʫ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ 
8 ʛʦʜʠʥ ʫʧʝʨʝʜ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʘ ʚʽʜʙʠʨʘʶʪʴʩʷ ʣʠʰʝ ʪʽ ʟʨʘʟʢʠ ʥʘʚʯʘʣʴʥʦʾ ʚʠʙʽʨʢʠ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʣʘʩʪʝʨʫ. ʆʢʨʝʤʘ ʤʦʜʝʣʴ ʛʨʘʜʽʻʥʪʥʦʛʦ ʙʫʩʪʠʥʛʫ ʘʙʦ 
ʚʠʧʘʜʢʦʚʦʛʦ ʣʽʩʫ ʙʫʜʫʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʮʴʦʛʦ ʢʣʘʩʪʝʨʫ. ʋ 
ʧʨʦʮʝʩʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʣʘʩʪʝʨ ʥʦʚʠʭ ʜʘʥʠʭ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 
ʤʦʜʝʣʴ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʦʯʥʠʤ ʫʤʦʚʘʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʟʤʽʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʛʥʦʟ ʘʚʪʦʤʘʪʠʯʥʦ ʘʜʘʧʪʫʻʪʴʩʷ, ʦʙʠʨʘʶʯʠ ʤʦʜʝʣʴ, ʱʦ 
ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʥʦʚʦʛʦ ʢʣʘʩʪʝʨʫ ʫʤʦʚ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʣʘʩʪʝʨ ʚʠʟʥʘʯʝʥʠʡ, ʩʠʩʪʝʤʘ ʦʙʠʨʘʻ ʚʽʜʧʦʚʽʜʥʫ ʤʦʜʝʣʴ ʜʣʷ ʮʴʦʛʦ 
ʢʣʘʩʪʝʨʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʾʾ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʟʥʘʯʝʥʴ PM2,5. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ 2. ʇʦʨʽʚʥʷʥʥʷ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ɺʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ 
ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʷʢ ʫ ʚʠʧʘʜʢʫ ʟ Random Forest, ʪʘʢ ʽ ʟ Gradient 
Boosting. ɿʦʢʨʝʤʘ, ʤʝʪʦʜ Gradient Boosting ʟ ʢʣʘʩʪʝʨʠʟʘʮʽʻʶ ʧʦʢʘʟʘʚ ʥʘʡʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟ MSE 2.0996 ʪʘ RĮ 0.9270, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 
ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʧʝʨʝʚʘʛʠ 
ʧʦʻʜʥʘʥʥʷ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟ ʤʦʜʝʣʷʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʟʘʙʨʫʜʥʝʥʴ ʘʪʤʦʩʬʝʨʠ. 

 
ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 

1. ɾʫʨʥʘʣ: C. Arden Pope 3rd, Douglas W. Dockery, Health effects of fine particulate air 
pollution: lines that connect, J Air Waste Manag Assoc. 2006 Jun;56(6):709-42. doi: 

10.1080/10473289.2006.10464485. 
 

  


















































































































































