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ʇ 78 ʇʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ: ʄʘʪʝʨʠʘʣʳ XXV I ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, 

ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ) 19-20 ʘʧʨʝʣʷ 2024 ʛ. / 

ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ. ï ʈʫʙʮʦʚʩʢ, 2024. ï258 ʩ. 

 

ɺ ʦʯʝʨʝʜʥʦʡ ʚʳʧʫʩʢ ʩʙʦʨʥʠʢʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝè, ʧʨʦʭʦʜʠʚʰʝʡ ʚ 

ʈʫʙʮʦʚʩʢʦʤ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʠʥʩʪʠʪʫʪʝ 19-20 ʘʧʨʝʣʷ 2024 ʛʦʜʘ, ʚʦʰʣʠ ʩʪʘʪʴʠ 

ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʚʫʟʦʚ ʈʦʩʩʠʠ ʠ ʩʪʨʘʥ ɹʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʧʦʩʚʷʱʝʥʥʳʝ 

ʨʘʟʣʠʯʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʝʩʪʝʩʪʚʝʥʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ. 

 

ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʳ ʩʪʫʜʝʥʪʘʤ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤ ʰʢʦʣ, ʩʨʝʜʥʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, 

ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ. 

 

ʉʪʠʣʠʩʪʠʢʘ ʪʝʢʩʪʦʚ ʩʦʭʨʘʥʝʥʘ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. 

ʊʦʯʢʘ ʟʨʝʥʠʷ ʨʝʜʘʢʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʘʚʪʦʨʦʚ. 

 

ʅʘʫʯʥʳʝ ʨʝʜʘʢʪʦʨʳ: 

 

ʇʦʧʦʚʘ ʃ.ɸ. ï ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ çʇʨʠʢʣʘʜʥʘʷ 

ʤʘʪʝʤʘʪʠʢʘè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʄʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘè 

ɻʨʠʮʝʥʢʦ ɺ.ɺ. ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʊʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ 

çʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝè 

ʂʫʨʩʦʚ ʀ.ɺ. ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʅʘʟʝʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʊʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʠ ʵʢʦʣʦʛʠʷè 

ʄʠʭʘʡʣʝʥʢʦ ʆ.ɸ. ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʝʭʘʥʠʢʘè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʝʭʘʥʠʢʘè 

ɻʦʥʯʘʨʦʚ ʉ.ɸ. ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠè 

ʈʝʤʠʟʦʚ ɼ.ɺ. - ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ çʕʢʦʥʦʤʠʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè 

ʗʟʳʢʦʚʘ ʀ.ʅ. ï ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɻʫʤʘʥʠʪʘʨʥʳʝ 

ʜʠʩʮʠʧʣʠʥʳè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʆʙʨʘʟʦʚʘʥʠʝ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè 

ʂʨʘʩʠʣʴʥʠʢʦʚʘ ʄ.ɹ. ï ʢʘʥʜ. ʬʠʣʦʩ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

çɻʫʤʘʥʠʪʘʨʥʳʝ ʜʠʩʮʠʧʣʠʥʳè, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʉʦʮʠʘʣʴʥʦ-ʬʠʣʦʩʦʬʩʢʠʝ, 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʥʘʫʢʠè 

ʀʚʘʥʦʚ ʉ.ɺ. ï ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ çʇʝʨʚʳʝ ʰʘʛʠ 

ʚ ʥʘʫʢʝè 
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ʉʦʜʝʨʞʘʥʠʝ 
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ɻʫʤʘʨʦʚ ʅ.ʉ. 

ʇʆʀʉʂ ʆʇʊʀʄɸʃʔʅʆɻʆ ʈɽʐɽʅʀʗ ʇʆ 

ɹɽɿʆʇɸʉʅʆʄʋ ʀ ʋʉʊʆʁʏʀɺʆʄʋ 

ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʖ ʉʀʉʊɽʄʓ 

ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ ʇɸʈʂɸ ʈɸɿɺʃɽʏɽʅʀʁ 

çʍʍʍè 
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ʂʘʨʠʭ ʆ.ʅ.,  

ʐʘʤʦʚ ɼ.ʉ. 

ʈɸɿʈɸɹʆʊʂɸ ʉɸʁʊɸ ɼʃʗ ʆɹʄɽʅɸ 
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ʆʈɻɸʅʀɿɸʎʀʗʍ 
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ʂʥʳʰʦʚ ʀ.ʖ.  
ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʆɹʋʏɽʅʀʗ 

ʉʊʋɼɽʅʊʆɺ ɺ ʉʋɹɼ ç MS SQL SERVERè 
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ʉʀʉʊɽʄɸ ɺɽʈʀʌʀʂɸʎʀʀ ɺʆɼʀʊɽʃʔʉʂʆɻʆ 

ʋɼʆʉʊʆɺɽʈɽʅʀʗ 
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ʇʘʚʣʦʚ ɺ.ɼ. ʈɽʉʊɸɺʈɸʎʀʗ ʌʋʅʂʎʀʀ ʇʆ ɻʈɸɼʀɽʅʊʋ 36 

ʇʦʧʦʚ ʀ.ʇ. 
ʆ ʅɽʂʆʊʆʈʓʍ ʉɺʆʁʉʊɺɸʍ ʄʅʆɻʆʄɽʈʅʓʍ 

ʉʀʄʇʃɽʂʉʆɺ  

 

40 

ʇʦʩʧʝʣʦʚ ʂ.ɽ. 
ʆʇʊʀʄʀɿɸʎʀʗ ɻʆʈʆɼʉʂʆʁ 

ʊʈɸʅʉʇʆʈʊʅʆʁ ʉɽʊʀ 
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ʍʨʫʩʪʘʣʝʚ ɼ.ɻ., 

ʋʩʪʠʥʦʚ ɸ.ɼ. 

ʇʆʃʅʆɽ ʆʊʉʃɽɾʀɺɸʅʀɽ ʊɽʃɸ ʏɽʈɽɿ ɺɽɹ-

ʂɸʄɽʈʋ ɼʃʗ ʄʆɹʀʃʔʅʆʁ VR-ɻɸʈʅʀʊʋʈʓ 
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ʐʠʭʠʨʠʥ ʈ.ʇ. 

ʇʈʀʅʎʀʇ ʈɸɹʆʊʓ P2P ʇʈʆʊʆʂʆʃɸ 

BITTORRENT ʀ ʆʈɻɸʅʀɿɸʎʀʗ ʉɺʆɽɻʆ 

ʊʆʈʈɽʅʊ-ʊʈɽʂɽʈɸ ʅɸ ʆʉʅʆɺɽ TORRENTPIER 

CMS 
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ʉɽʂʎʀʗ 2. ʄɸʐʀʅʆʉʊʈʆʀʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ  

ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʆɹʆʈʋɼʆɺɸʅʀɽ 

ʏʝʨʥʝʮʢʘʷ ʄ.ʂ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʉʇʆʉʆɹɸʍ ɼʀʌʌʋɿʀʆʅʅʆɻʆ 

ʅɸʉʓʑɽʅʀʗ ɹʆʈʆʄ ʇʆɺɽʈʍʅʆʉʊɽʁ 

ʉʊɸʃʔʅʓʍ ʀɿɼɽʃʀʁ  
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ʉɽʂʎʀʗ 3. ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ  

ʂʆʄʇʃɽʂʉʓ ʀ ʕʂʆʃʆɻʀʗ 

ɽʥʠʯʝʚʘ ɺ.ɺ., 

ɿʫʙʦʚ ɼ.ʀ. 

ʈɸɿʈɸɹʆʊʂɸ ʉʍɽʄʓ ʉɹʆʈʂʀ ʇʈʀʎɽʇɸ ɼʃʗ 
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ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʊɽʍʅʀʂʀ ɺ 

ʆɹʃɸʉʊʀ ʉʅʀɾɽʅʀʗ ɼɸɺʃɽʅʀʗ ʅɸ ʇʆʏɺʋ 
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5 
 

ʏʝʨʥʝʮʢʘʷ ʄ.ʂ. 

ɺʓɹʆʈ ʈɽʐɽʅʀʗ ʆɹʒɪʄʅʆ-

ʇʃɸʅʀʈʆɺʆʏʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ ɿɼɸʅʀʗ 

ɸʊɽʃʔɽ-ʄɸɻɸɿʀʅɸ ɺɽʈʍʅɽʁ ʆɼɽɾɼʓ ʅɸ 

ʆʉʅʆɺɽ ʇʈʀʅʎʀʇʆɺ ɸʈʍʀʊɽʂʊʋʈʅʆ-

ʇʃɸʅʀʈʆɺʆʏʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 

ʊɽʈʈʀʊʆʈʀʀ 

 

 

 

 

 

87 

ʉɽʂʎʀʗ 5. ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɸ, ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ  

ʀ ʕʃɽʂʊʈʆʊɽʍʅʆʃʆɻʀʀ 

ɺʦʣʴʭʠʥ ɺ.ʄ. 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼɸ ʀʅʊɽɻʈɸʃɸ 

ɼʖɸʄɽʃʗ ɺ ʈɽʐɽʅʀʀ ɿɸɼɸʏ 

ʕʃɽʂʊʈʆʊɽʍʅʀʂʀ 

 

 

95 

ɻʫʤʘʨʦʚ ʅ.ʉ., 

ʂʨʘʧʠʚʠʥ ɸ.ɽ.,  

ʅʦʚʦʞʠʣʦʚ ɼ.ɸ. 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʀʏɽʉʂʀʍ ʄɽʈʆʇʈʀʗʊʀʁ 

ʇʆ ʉʅʀɾɽʅʀʖ ʋʈʆɺʅʗ ɸɺɸʈʀʁʅʆʉʊʀ 

ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉɽʊɽʁ 

 

 

100 

ʂʦʚʘʣʴ ʂ.ɺ.,  

ʄʘʥʘʝʚ ɽ.ʄ.,  

ɺʘʩʠʣʴʝʚʘ ɸ.ɽ., 

ɻʘʣʴʷʥ ɽ.ʕ. 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʀʏɽʉʂʀʍ ʀ 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʍ ʄɽʈʆʇʈʀʗʊʀʁ ʇʆ 

ʉʅʀɾɽʅʀʖ ʋʈʆɺʅʗ ɸɺɸʈʀʁʅʆʉʊʀ 

ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉɽʊɽʁ 

 

 

 

104 

ʂʦʚʘʣʴ ʂ.ɺ. ʉʊɸʊʀʏɽʉʂʆɽ ʕʃɽʂʊʈʀʏɽʉʊɺʆ 107 

ʄʘʥʘʝʚ ɽ.ʄ. 
ɹɽʉʇʈʆɺʆɼʅɸʗ ʇɽʈɽɼɸʏɸ 

ʕʃɽʂʊʈʆʕʅɽʈɻʀʀ 

 

109 

ʄʠʭʘʣʝʚɼ.ʀ. 

ɸʅɸʃʀɿ ɼɸʅʅʓʍ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ 

ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɺ 

ʆɹʃɸʉʊʀ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂʀ 

 

 

110 

ʇʘʚʣʦʚ ɺ.ɼ. 
ʆ ʄʆʄɽʅʊɽ ʉʀʅʍʈʆʅʅʆɻʆ ɻɽʅɽʈɸʊʆʈɸ ʉ 

ʈɽɸʂʊʀɺʅʆʁ ʅɸɻʈʋɿʂʆʁ 

 

114 

ʇʦʧʦʚ ʀ.ʇ. 
ʉʊʋʇɽʅʏɸʊɸʗ ʈɽɼʋʂʎʀʗ ʇʆʊʆʂɸ 

ʈɽɸʂʊʀɺʅʆʁ ʄʆʑʅʆʉʊʀ ɺ ʉɽʊʀ 

 

118 

ʈʘʜʮʝʚ ʂ.ɸ. 
ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ 

ɺʀʈʊʋɸʃʀɿɸʎʀʗ ɺ ʕʅɽʈɻɽʊʀʂɽ 

 

122 

ʉʘʙʘʥʦʚʘ ʉ.ɼ. 
ʇɽʈɽɼɸʏɸ ʕʅɽʈɻʀʀ ɹɽʉʇʈʆɺʆɼʅʓʄ 

ʉʇʆʉʆɹʆʄ 

 

127 

ʉʦʢʦʣʦʚ ʂ.ɸ, 

ʃʘʧʯʝʥʢʦ ʊ.ɸ., 

ʅʦʚʦʞʠʣʦʚ ɼ.ɸ., 

ʐʚʝʮʦʚʘ ʊ.ɸ. 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʈʆɹʆʊɸ ɼʃʗ 

ʆɹʉʃʋɾʀɺɸʅʀʗ ɺʃ 

 

 

133 

 

ʉʦʢʦʣʦʚ ʂ.ɸ. 

ʉʇʆʉʆɹʓ ʈɽʅɽʈɸʎʀʀ 

ʊʈɸʅʉʌʆʈʄɸʊʆʈʅʆɻʆ ʄɸʉʃɸ ɼʃʗ 

ɼɸʃʔʅɽʁʐɽɻʆ ʇʆʃʔɿʆɺɸʅʀʗ 

 

 

135 

ʊʦʣʤʘʯʝʚ ɺ.ɸ., 

ɹʫʮ ɼ.ʉ. 
ʌɸʉɸɼ ʄʆɼʋʃʔʅʆɻʆ ʉʆʃʅɽʏʅʆɻʆ ɿɼɸʅʀʗ 

 

137 
  



6 
 

ʉɽʂʎʀʗ 6. ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ 

ɸʭʪʷʤʦʚʘ ɿ.ʀ., 

ʄʝʣʴʥʠʯʝʥʢʦ ʀ.ʄ. 

ʇʆʃʔɿʆɺɸʊɽʃʀ ɹʋʍɻɸʃʊɽʈʉʂʆʁ 

ʆʊʏɽʊʅʆʉʊʀ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʀ 

ʄʋʅʀʎʀʇɸʃʔʅʓʍ ʋʏʈɽɾɼɽʅʀʁ 

 

 

140 

ɺʦʣʴʥʳʭ ɸ.ɸ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʅɸʃʆɻʆʆɹʃʆɾɽʅʀʗ 

ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ ɺ ʈʌ 

 

142 

ʂʦʣʤʘʛʦʨʦʚ ɼ.ɽ. 
ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ɿɽʄɽʃʔʅʆɻʆ 

ʅɸʃʆɻɸ ɺ ʈʆʉʉʀʀ ʀ ɿɸ ʈʋɹɽɾʆʄ 

 

149 

ʂʫʢʣʶʥʦʚʘ ɽ.ʄ., 

ʉʦʨʦʢʠʥʘ ɽ.ʉ. 

ʀʅɺɽʉʊʀʎʀʆʅʅʓʁ ʂʃʀʄɸʊ ʀ ɽɻʆ 

ɺʃʀʗʅʀɽ ʅɸ ʇʈʆʎɽʉʉ ʈɽɸʃʀɿɸʎʀʀ 

ʉʊʈɸʊɽɻʀʏɽʉʂʀʍ ʇʈʆɻʈɸʄʄ ʈɸɿɺʀʊʀʗ 

ʄʋʅʀʎʀʇɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

 

 

152 

ʅʫʨʝʢʝʥʦʚʘ ʕ.ʉ.,  

ʃʠ ʗʰʠ 

ʌɸʂʊʆʈʓ ʇʆɺʓʐɽʅʀʗ 

ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ 

ʇʈɽɼʇʈʀʗʊʀʗ 

 

 

157 

ʆʛʦʨʦʜʥʠʢʦʚ ɼ.ɸ. 
ʅɸʃʆɻʆʆɹʃʆɾɽʅʀɽ ʀ ʕʂʆʅʆʄʀʏɽʉʂʀʁ 

ʈʆʉʊ 

 

161 

ʇʝʨʝʚʦʟʯʠʢʦʚ ɸ.ʉ. 

ʅɸʃʆɻʆʆɹʃʆɾɽʅʀɽ ʀʄʋʑɽʉʊɺɸ 

ʌʀɿʀʏɽʉʂʀʍ ʃʀʎ ɺ ʈʆʉʉʀʀ: ʇʈʆɹʃɽʄʓ 

ʀ ʊɽʅɼɽʅʎʀʀ 

 

 

167 

ʇʦʨʝʯʥʘʷ ɸ.ʉ. 

ʅɸʃʆɻ ʅɸ ɼʆɹɸɺʃɽʅʅʋʖ ʉʊʆʀʄʆʉʊʔ ʀ 

ɽɻʆ ɺʃʀʗʅʀɽ ʅɸ ʅɸʎʀʆʅɸʃʔʅʋʖ 

ʕʂʆʅʆʄʀʂʋ 

 

 

172 

ʇʦʨʝʯʥʘʷ ɸ.ʉ. 
ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʈʓʅʂɸ 

ʊʈʋɼɸ ɺ ɸʃʊɸʁʉʂʆʄ ʂʈɸɽ 

 

178 

ʈʘʭʠʤʙʝʨʜʠʥʦʚʘ 

ʄ.ʋ.,  

ʉʠʥ ʏʞʠʩʷʥ 

ʇʆʅʗʊʀɽ ʀʅɺɽʉʊʀʎʀʆʅʅʆʁ 

ʇʈʀɺʃɽʂɸʊɽʃʔʅʆʉʊʀ  

ʇʈɽɼʇʈʀʗʊʀʗ: ʆʉʅʆɺʅʓɽ ʇʆɼʍʆɼʓ 

 

 

183 

ʎʚʝʪʢʦʚ ʄ.ɸ. 

ʉʆɺʈɽʄɽʅʅʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ 

ʊɽʍʅʆʃʆɻʀʀ ɺ ʋʇʈɸɺʃɽʅʀʀ 

ʇʈʆɽʂʊɸʄʀ 

 

 

187 

ʏʝʨʥʠʢʦʚʘ ɺ.ɺ. ɸʋɼʀʊ ʇʈɽɼʇʈʀʗʊʀʁ ʄɸʃʆɻʆ ɹʀɿʅɽʉɸ 192 

ʐʝʡʢʠʥ ʄ.ɺ. 

ɺɽɼʋʑʀɽ ʇʋʊʀ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʗ 

ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ HR-

ʄɽʅɽɼɾʄɽʅʊɸ ɺ ʉʆɺʈɽʄɽʅʅʆʁ 

ʆʈɻɸʅʀɿɸʎʀʀ 

 

 

 

194 

ʐʝʡʢʠʥ ʄ.ɺ. 

ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʇʆɼʍʆɼʓ ʀ ʄɽʊʆɼʓ 

ʂ ʇʈʆɺɽɼɽʅʀʖ ʆʎɽʅʂʀ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ 

ʉʆɺʈɽʄɽʅʅʆʁ ʉʀʉʊɽʄʓ HR-

ʄɽʅɽɼɾʄɽʅʊɸ ʆʈɻɸʅʀɿɸʎʀʁ 

 

 

 

 

201 
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ʗʢʫʧʦʚʘ ʈ.ʈ. 

ɼɽʄʆɻʈɸʌʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʀ 

ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀɽ 

ʇʈʆʎɽʉʉʓ: ɺɿɸʀʄʆʉɺʗɿʔ ʀ 

ɺɿɸʀʄʆɺʃʀʗʅʀɽ 

 

 

 

207 

ʉɽʂʎʀʗ 7. ʆɹʈɸɿʆɺɸʅʀɽ ʀ ʀʅʅʆɺɸʎʀʆʅʅʓɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ɽʧʘʥʯʠʥʮʝʚʘ ɼ.ʄ., 

ʊʳʱʝʥʢʦ ʂ.ɸ. 

ʉʈɸɺʅɽʅʀɽ ʆʉʆɹɽʅʅʆʉʊɽʁ 

ɸɼɸʇʊɸʎʀʆʅʅʆɻʆ ʇɽʈʀʆɼɸ 

ʉʊʋɼɽʅʊʆɺ, ʇʆʉʊʋʇʀɺʐʀʍ ʅɸ ɹɸɿɽ 

ʉʆʆ ʀ ʉʇʆ 

 

 

 

210 

ʉɽʂʎʀʗ 8. ʉʆʎʀɸʃʔʅʆ-ʌʀʃʆʉʆʌʉʂʀɽ,  

ʀʉʊʆʈʀʏɽʉʂʀɽ ʀ ʇʆʃʀʊʀʏɽʉʂʀɽ ʅɸʋʂʀ 

ʂʦʣʤʘʛʦʨʦʚ ɼ.ɽ., 

ɺʦʣʴʥʳʭ ɸ.ɸ. 

ɺʆʇʈʆʉʓ ʇʉʀʍʆʃʆɻʀʏɽʉʂʆʁ 

ʈɽɸɹʀʃʀʊɸʎʀʀ ʉʇʆʈʊʉʄɽʅʆɺ ʇʆʉʃɽ 

ʇʆʃʋʏɽʅʀʗ ʊʈɸɺʄ 

 

 

214 

ʂʨʘʧʠʚʠʥʘ ʇ.ʉ. 
ɺʃʀʗʅʀɽ ʌʀɿʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ʅɸ 

ɼʆʃɻʆʃɽʊʀɽ ʏɽʃʆɺɽʂɸ 

 

216 

ʃʘʟʘʨʝʚ ʄ.ʀ. 

ʆ ʇʈʆɹʃɽʄɽ ʌʆʈʄʀʈʆɺɸʅʀʗ ʅʆɺʆʁ 

ʇʆʃʀʊʀʏɽʉʂʆʁ ʕʃʀʊʓ ɺ ʈʆʉʉʀʁʉʂʆʁ 

ʌɽɼɽʈɸʎʀʀ 

 

 

220 

ʃʝʦʥʪʴʝʚʘ ʕ.ɺ.,  

ʉʨʳʙʥʘʷ ʊ.ʖ. 

ʀʉʊʆʈʀʏɽʉʂɸʗ ʇɸʄʗʊʔ ʂɸʂ ʌɸʂʊʆʈ 

ʌʆʈʄʀʈʆɺɸʅʀʗ ʄʀʈʆɺʆɿɿʈɽʅʀʗ 

ʄʆʃʆɼɽɾʀ 

 

 

224 

ʇʨʠʡʤʝʥʢʦ ɺ.ʇ. 

ʆɹ ʆʇɸʉʅʆʉʊʀ ʈɸʉʇʈʆʉʊʈɸʅɽʅʀʗ 

ʕʂʉʊʈɽʄʀʉʊʉʂʆʁ ʀɼɽʆʃʆɻʀʀ ɺ 

ʕʃɽʂʊʈʆʅʅʓʍ ʉʈɽɼʉʊɺɸʍ ʄɸʉʉʆɺʆʁ 

ʀʅʌʆʈʄɸʎʀʀ 

 

 

 

231 

ʐʤʠʜʪʢʝ ɸ.ʈ. 

ʆ ʇʈʆɹʃɽʄɸʍ ʇʈʆʌʀʃɸʂʊʀʂʀ 

ʊɽʈʈʆʈʀɿʄɸ ʀ ʕʂʉʊʈɽʄʀɿʄɸ ɺ 

ʄʆʃʆɼɪɾʅʆʁ ʉʈɽɼɽ 

 

 

237 

ʉɽʂʎʀʗ 9. ʇɽʈɺʓɽ ʐɸɻʀ ɺ ʅɸʋʂɽ 

ɹʝʩʩʘʨʘʙʦʚʘ ɸ.ɻ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʌɸʂʊʆʈʆɺ, ɺʃʀʗʖʑʀʍ 

ʅɸ ʂɸʏɽʉʊɺʆ ɼʆʈʆɾʅʆɻʆ ʇʆʂʈʓʊʀʗ ʀ 

ʉʈʆʂ ɽɻʆ ʕʂʉʇʃʋɸʊɸʎʀʀ, ʇʈʀ 

ʉʊʈʆʀʊɽʃʔʉʊɺɽ ɸɺʊʆʄʆɹʀʃʔʅʓʍ 

ɼʆʈʆɻ ɺ ɻʆʈʆɼɽ ʈʋɹʎʆɺʉʂɽ 

 

 

 

 

246 

ʇʘʫʢʦʚ ɼ.ɸ. 
ɺʃʀʗʅʀɽ ʆɹʑɽʅʀʗ ɺ ʉɽʊʀ ʀʅʊɽʈʅɽʊ 

ʅɸ ʇʈɸʂʊʀʏɽʉʂʋʖ ɻʈɸʄʆʊʅʆʉʊʔ 

 

251 

 

 

 

 

 

 



8 
 

ʉɽʂʎʀʗ 1. ʄɸʊɽʄɸʊʀʂɸ ʀ ʀʅʌʆʈʄɸʊʀʂɸ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ  

çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘè 

ʇʦʧʦʚʘ ʃʶʜʤʠʣʘ ɸʥʘʪʦʣʴʝʚʥʘ 

 

ʋɼʂ 621.311.1 

 

ʇʆʀʉʂ ʆʇʊʀʄɸʃʔʅʆɻʆ ʈɽʐɽʅʀʗ ʇʆ ɹɽɿʆʇɸʉʅʆʄʋ  

ʀ ʋʉʊʆʁʏʀɺʆʄʋ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʖ ʉʀʉʊɽʄʓ 

ʕʃɽʂʊʈʆʉʅɸɹɾɽʅʀʗ ʇɸʈʂɸ ʈɸɿɺʃɽʏɽʅʀʁ çʍʍʍè 

 

ʅ.ʉ. ɻʫʤʘʨʦʚ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɻ.ɸ. ʂʠʨʠʣʣʦʚʘ,  

ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ.ɺ. ɽʬʨʝʤʝʥʢʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʫʚʝʣʠʯʝʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ "ʍʍʍ" ʤʝʪʦʜʘʤʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʥʘʠʤʝʥʴʰʠʤ ʨʠʩʢʦʤ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʢ ʨʘʟʚʣʝʯʝʥʠʡ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ, ʚʝʨʦʷʪʥʦʩʪʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  

 

ʉ ʨʘʟʚʠʪʠʝʤ ʛʦʨʦʜʦʚ ʠ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʠ ʧʘʨʢʦʚ ʨʘʟʚʣʝʯʝʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ ʘʪʪʨʘʢʮʠʦʥʦʚ ʠ 

ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʚʳʙʦʨ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʟʝʨʚʥʦʛʦ ʧʠʪʘʥʠʷ 

ʠ ʪ.ʜ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʘʨʢʦʤ ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʚʠʷʤʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʨʦʚʦʜʠʤʳʭ ʟʨʝʣʠʱʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʣʦʚʠʷʤʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʚʦʜʠʤʳʭ ʟʨʝʣʠʱʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè, 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 
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- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ 

ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè; 

- ʨʘʩʩʯʠʪʘʪʴ ʚʝʣʠʯʠʥʫ, ʥʘ ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ 

ʨʘʟʨʝʰʝʥʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʤʘʩʰʪʘʙʘ 

ʧʨʦʚʦʜʠʤʳʭ ʟʨʝʣʠʱʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 

- ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʨʝʰʝʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʤʦʱʥʦʩʪʠ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè. 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɿʘ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʨʘʙʦʪʳ ʧʘʨʢʘ (2018 ʠ 2019 ʛʦʜʳ) ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʝʪʠʪʝʣʝʡ ʨʦʩʣʦ, ʘ ʚʝʣʠʯʠʥʘ ʧʦʪʨʝʙʣʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʥʠʞʘʣʘʩʴ (ʨʠʩʫʥʦʢ 

1,2). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ 2019 ʛʦʜʫ ʪʝʭʥʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ 

çʍʍʍè ʥʘʙʨʘʣʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ, ʫʜʘʣʦʩʴ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʕʕ). 

ɿʘʪʝʤ, ʚ 2020 ʛʦʜʫ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ʫʧʘʣʦ ʢʨʘʪʥʦ, ʧʦ ʧʨʠʯʠʥʝ ʧʘʥʜʝʤʠʠ 

Covid-19. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʧʘʣʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʕʕ. ɼʘʣʝʝ, ʚ 2021 ʠ 2022 ʛʦʜʘʭ, 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʪʠʪʝʣʝʡ ʩʥʦʚʘ ʨʦʩʣʦ, ʘ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʩʥʠʞʘʣʘʩʴ, ʵʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʘʷ ʩʣʫʞʙʘ, ʚʦʩʩʪʘʥʦʚʠʣʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʘʨʢʘ 

ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè, ʧʦʩʣʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʧʨʦʩʪʦʷ ʠʟ-ʟʘ ʧʘʥʜʝʤʠʠ ʠ ʥʘʰʣʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʠʟʠʪʴ ʫʜʝʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʕʕ. ʅʦ ʩ 2023 ʛʦʜʘ ʤʳ ʚʠʜʠʤ, ʯʪʦ 

ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʦʩʝʪʠʪʝʣʝʡ, ʩʪʘʣʘ ʨʘʩʪʠ ʠ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʚʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʚʳʩʪʘʚʦʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʥʘʧʨʠʤʝʨ çɻʘʣʝʨʝʷ ʧʘʨʢʠʥʛè, 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʱʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʰʪʘʙʦʚ 

ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʄʦʱʥʦʩʪʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʘʣʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʣʘ ʚʝʨʦʷʪʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʢʦʤʬʦʨʪʘ 

ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʦʵʪʦʤʫ ʊʝʭʥʠʯʝʩʢʘʷ 

ʩʣʫʞʙʘ, ʠʥʠʮʠʠʨʦʚʘʣʘ ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʘʥʘʣʠʟ 

ʩʠʪʫʘʮʠʠ ʠ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʠ ʫʩʪʦʡʯʠʚʦʤʫ 

ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè. 

ɺ ʪʘʙʣʠʮʝ 1 ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʧʦʩʝʪʠʪʝʣʝʡ ʧʘʨʢʘ 

ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè ʠ ʦʙʲʸʤʝ ʧʦʪʨʝʙʣʝʥʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʊʘʙʣʠʮʘ 1 

ɻʦʜ 2018 2019 2020 2021 2022 2023 

ʂʦʣ-ʚʦ 

ʧʦʩʝʪʠʪʝʣʝʡ 
12 107 799 12 216 233 5 841 972 10 130 458 11 873 787 12 067 498 

ʇʦʪʨ. 

ʢɺʪ/ʛʦʜ 
8957915,1 7579396,7 5949755 6946429,6 6734020,6 6779143,8 
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ʈʠʩ. 1. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʕʕ, ʢɺʪ/ʯ. 

 
 

ʈʠʩ. 2. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʧʘʨʢʘ, ʯʝʣ. 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʈʘʩʰʠʨʷʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʤʦʱʥʦʩʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ 

ʩʪʘʙʠʣʴʥʦʛʦ ʩʧʨʦʩʘ ʠ ʨʦʩʪʘ ʝʛʦ ʚ ʙʫʜʫʱʝʤ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠ 

ʥʘʩʪʫʧʣʝʥʠʠ ʩʧʘʜʘ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ ʤʦʱʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʠʟʙʳʪʦʯʥʳʤʠ ʩʦ 

ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. ʅʘʜʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʩʫʤʤʳ ʧʦʩʪʦʷʥʥʳʭ ʟʘʪʨʘʪ, 

ʪʝʤʧʳ ʨʦʩʪʘ ʢʦʪʦʨʳʭ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʪʝʤʧʦʚ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʧʨʦʜʘʞ). ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʮʝʥʠʚʘʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠʙʳʣʠ, 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʙʝʟʫʙʳʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʠ ʟʦʥʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʢ ʜʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤʫ ʨʝʰʝʥʠʶ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʧʠʪʘʣʘ, ʚʣʦʞʝʥʥʦʛʦ ʚ ʨʘʩʰʠʨʝʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʪʝʤʧʳ 

ʧʨʠʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʝʘʣʠʟʘʮʠʠ) ʧʨʦʜʫʢʮʠʠ ʙʳʣʠ ʚʳʰʝ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʘ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʧʨʠʙʳʣʠ ʦʧʝʨʝʞʘʣʠ ʪʝʤʧʳ 

ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʜʘʞ [3-6]. 

ʉ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè ʧʨʦʰʣʦ ʰʝʩʪʴ ʣʝʪ. ɿʘ ʵʪʦ 

ʚʨʝʤʷ ʧʘʨʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ. ɹʳʣʠ ʛʦʜʳ ʨʦʩʪʘ ʧʦʩʝʱʘʝʤʦʩʪʠ 
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ʠ ʛʦʜʳ ʩʧʘʜʘ. ʅʦ ʩ 2023 ʛʦʜʘ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʦʩʝʪʠʪʝʣʝʡ, ʩʪʘʣʘ ʨʘʩʪʠ ʠ 

ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʚʝʜʝʥʠʝʤ ʥʦʚʳʭ ʚʳʩʪʘʚʦʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʥʘʧʨʠʤʝʨ çɻʘʣʝʨʝʷ ʧʘʨʢʠʥʛè, ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʱʝʥʠʡ 

ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʰʪʘʙʦʚ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʄʦʱʥʦʩʪʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʘʣʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʠʞʝ ʛʨʘʬʠʢʘʭ ʦʪʦʙʨʘʞʝʥʦ ʨʝʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʩʝʪʠʪʝʣʝʡ, ʧʦʪʨʝʙʣʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʨʠʩ. 3, 4).[1,2] 

 

 
 

ʈʠʩ. 3. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʧʘʨʢʘ, ʯʝʣ. 

 
 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʕʕ, ʢɺʪ/ʯ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʫʞʙʦʡ ʧʘʨʢʘ 

ʨʘʟʚʣʝʯʝʥʠʡ çʍʍʍè, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʤʦʱʥʦʩʪʠ ʧʨʠ ʦʯʝʚʠʜʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʕʕ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʩʝʪʠʪʝʣʝʡ) (ʨʠʩʫʥʦʢ 4, 5). 

ʋʚʝʣʠʯʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʘʨʢʘ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʚʦʟʤʦʞʥʦ 

ʣʠʙʦ ʟʘ ʩʯʝʪ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʤʬʦʨʪʘ ʧʦʩʝʪʠʪʝʣʝʡ, ʣʠʙʦ ʩʥʠʞʝʥʠʝʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʩʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʥʝʜʦʧʫʩʪʠʤʦ. 

ʉʠʪʫʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʠ 

ʥʘʠʤʝʥʴʰʠʤ ʨʠʩʢʦʤ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ 
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ʠʩʭʦʜʥʳʭ ʤʦʱʥʦʩʪʝʡ ʥʘ 300 ʢɺʪ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʤʘʩʩʦʚʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʧʣʦʱʘʜʦʢ ʧʘʨʢʘ.[7-10] 

 

 
 

ʈʠʩ. 5. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʩʝʪʠʪʝʣʝʡ ʧʘʨʢʘ, ʯʝʣ. 

 
 

ʈʠʩ. 6. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʕʕ, ʢɺʪ/ʯ. 

ɸʥʘʣʠʟ ʧʨʠʯʠʥ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ 

çʍʍʍè ʙʳʣ ʠʟʫʯʝʥ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. 

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʨʘʙʦʪʦʡ ʧʘʨʢʘ ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ ʩʦʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

()f AP=
 ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

 

ʂʦʣ-ʚʦ 

ʧʦʩʝʪʠʪʝʣʝʡ 
10 130 458 11 873 787 12 067 498 

ʢɺʪĀʯ/ʛʦʜ 6946429,6 6734020,6 8093143,83 

 

8093143,83=6779143,83+300*12*365 (ʵʪʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 300 ʢɺʪ/ʯ) 
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ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʃʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

() ()ɸ
ʇɸ

ʇ

A r M M A
d

d
= Ö Ö P- P +è øê ú , 

ʛʜʝ ʇɸr  ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʝʪʠʪʝʣʝʡ ʇ ʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ɸ. 

ʄɸ
ρ

ὲ
ὃÉ χςυχψφυ 

ʄ ʇ
ρ

ὲ
ʇÉ ρρσυχςτχȟφχ 

ůʇ
Вʇ ʄʇ

=ρπφφψσφȟχυρ 

ů!
В ʄ

=731127,8 

 

ὶʇɸ
В ʄ ʇ ʄʇ

ůzʇ ůz
=0,4517 

A=0,309599942*ʇ-1269169 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʪʨʘʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʯʠʩʣʘ ʧʦʩʝʪʠʪʝʣʝʡ. ɼʣʷ ʢʦʤʬʦʨʪʘ ʧʦʩʝʪʠʪʝʣʝʡ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʥʘ 300 ʢɺʪ/ʯ. 

ʀʤʝʝʪʩʷ 3 ʧʦʪʨʝʙʠʪʝʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: ʊʇ57, ʊʇ59, ʊʇ60. ɼʣʷ ʢʦʪʦʨʳʭ 

ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʦʧʨʝʜʝʣʝʥʳ ʚʝʨʦʷʪʥʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: ʈ1 = 0,2, ʈ2 = 0,38, ʈ3 = 0,42 (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʄʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʥʝ ʭʚʘʪʠʪ: 

- ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʦʜʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʈ(ɸ/ʅ1) = 0,75; 

- ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʜʚʫʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʈ(ɸ/ʅ2) = 0,85; 

- ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʪʨʝʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʈ(ɸ/ʅ3) = 1. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʈ(ɸ/ʅ0) = 0, ʪʘʢ ʢʘʢ ʝʩʣʠ ʥʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʦ 

ʤʦʱʥʦʩʪʴ ʥʝ ʨʘʩʭʦʜʫʝʪʩʷ. 

ɺʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʤʝʶʱʠʭʩʷ ʤʦʱʥʦʩʪʝʡ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʪʨʝʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʧʦʣʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ. 

ʈ(ɸ)= ʈ(ʅ0) Ŀ ʈ(ɸ/ʅ0) + ʈ(ʅ1) Ŀ ʈ(ɸ/ʅ1) + ʈ(ʅ2) Ŀ ʈ(ɸ/ʅ2) + ʈ(ʅ3) Ŀ ʈ(ɸ/ʅ3) = 

0,23 Ŀ 0 + 0,46 Ŀ 0,75 + 0,22 Ŀ 0,85 + 0,03 Ŀ 1 = 0,562,  

ʛʜʝ: 

ʈ(ʅ0) = 0,29; 

ʈ(ʅ1) = 0,46; 

ʈ(ʅ2) = 0,22; 

ʈ(ʅ3) = 0,03. 
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ʇʦʣʫʯʠʣʠ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚ 56% ʩʣʫʯʘʷʭ ʤʦʱʥʦʩʪʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʦʜʢʣʶʯʝʥʠʠ 3 ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʫʜʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ.  

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺʥʝʜʨʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʩʥʠʟʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʦʩʝʪʠʪʝʣʝʡ ʧʘʨʢʘ ʨʘʟʚʣʝʯʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 
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This scientific article examines the forecasting of an increase in the performance of the XXX 

amusement park using probabilistic mathematical modeling methods with the least risk of negative 

consequences 

Keywords: amusement park "XXX", power supply, efficient operation, probabilistic 

mathematical modeling. 

 

ʋɼʂ 004.051 

 

ʈɸɿʈɸɹʆʊʂɸ ʉɸʁʊɸ ɼʃʗ ʆɹʄɽʅɸ ʀʅʌʆʈʄɸʎʀɽʁ  

ɺ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ ʆʈɻɸʅʀɿɸʎʀʗʍ 

 

ʆ.ʅ. ʂʘʨʠʭ, ɼ.ʉ. ʐʘʤʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ, ʃ.ɸ. ʇʦʧʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʜʣʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʨʘʩʩʤʦʪʨʝʥʳ ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʡ 

ʨʘʙʦʪʳ. ʉʘʡʪ ʨʘʙʦʪʘʝʪ ʥʘ ʚʝʙ-ʩʝʨʚʝʨʝ Apache. ɹʵʢʝʥʜ ʩʘʡʪʘ ʥʘʧʠʩʘʥ ʥʘ PHP, ʘ ʬʨʦʥʪʝʥʜ 

ʥʘ HTML CSS, ʩ ʨʝʜʢʠʤʠ ʚʩʪʘʚʢʘʤʠ JavaScript. ʀʩʧʦʣʴʟʫʝʪ mariaDB ʚ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʠ 

ʷʟʳʢ SQL ʜʣʷ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, PHP, HTML, CSS, ʉʋɹɼ, ʚʝʙ-ʩʝʨʚʝʨ 

Apache, ʨʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ. 

 

ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʪʫʜʝʥʪʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʩʩʝʥʜʞʝʨʳ ʠ ʣʠʯʥʳʝ 

ʢʘʙʠʥʝʪʳ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʫʯʝʙʝ. ɿʘʯʘʩʪʫʶ ʜʣʷ ʟʘʜʘʥʠʡ ʠ ʫʯʝʙʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʘʡʣʳ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ, ʦʜʥʘʢʦ ʚ ʯʘʪʘʭ ʦʥʠ 

ʧʫʪʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʆʪʩʶʜʘ 

ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʝʨʚʠʩʝ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʨʘʙʦʪʫ ʧʦ 

ʦʙʤʝʥʫ ʟʘʜʘʥʠʷʤʠ ʠ ʦʪʚʝʪʘʤʠ ʥʘ ʥʠʭ ʤʝʞʜʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʫʯʘʱʠʤʠʩʷ. 

ʀʤʝʥʥʦ ʪʘʢʫʶ ʮʝʣʴ ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ ʥʘʰ ʩʘʡʪ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʫʜʦʙʥʦʝ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ ʩ ʟʘʜʘʥʠʷʤʠ ʠ ʦʪʚʝʪʘʤʠ ʥʘ ʥʠʭ ʤʝʞʜʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʫʯʘʱʠʤʠʩʷ, ʠʤʝʶʱʝʝ ʫʜʦʙʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ 

ʧʦʠʩʢʘ ʜʘʥʥʳʭ, ʦʙʣʘʜʘʶʱʝʝ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʥʘʚʠʛʘʮʠʠ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ ʤʝʞʜʫ 

ʫʯʘʱʠʤʠʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʩʘʡʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ 

ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

- ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝʤ ʠ ʥʘʩʪʨʦʡʢʦʡ ʚʝʙ-ʩʝʨʚʝʨʘ 

Apache ʠ ʉʋɹɼ MariaDB; 
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- ʨʘʟʨʘʙʦʪʘʪʴ ʚʥʫʪʨʝʥʥʝʶ ʠ ʚʥʝʰʥʝʶ ʯʘʩʪʠ ʩʘʡʪʘ; 

- ʩʦʟʜʘʪʴ ʧʘʥʝʣʴ ʜʣʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʩʝʨʚʠʩʘ. 

 

ʐʘʛʠ ʩʦʟʜʘʥʠʷ ʩʘʡʪʘ 

ʇʝʨʚʦʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʧʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʩʘʡʪʘ, ʵʪʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ ʩʝʨʚʠʩʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ï ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ (ɹɼ) ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʜʘʥʥʳʤʠ (ʚʩʪʘʚʣʷʪʴ, 

ʦʙʥʦʚʣʷʪʴ, ʫʜʘʣʷʪʴ ʠ ʚʳʙʠʨʘʪʴ). ʉʋɹɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʜʸʞʥʦʩʪʴ 

ʭʨʘʥʝʥʠʷ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ɹɼ [2]. 

ɺ ʢʘʯʝʩʪʚʝ ʉʋɹɼ ʙʳʣʘ ʚʳʙʨʘʥʘ MariaDB. ʆʥʘ ʠʤʝʝʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ 

ʢʦʜ ʠ ʠʟʥʘʯʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʤʥʦʛʠʭ ʜʠʩʪʨʠʙʫʪʠʚʘʭ Linux. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʙʳʣʘ ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʩʣʝʜʫʶʱʠʝ 

ʪʘʙʣʠʮʳ: 

- Admins, Students, Teachers ï ʜʣʷ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʨʘʟʥʳʤ 

ʫʨʦʚʥʝʤ ʜʦʩʪʫʧʘ. 

- Groups, Subjects ï ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

- Tasks ï ʜʣʷ ʭʨʘʥʝʥʠʷ ʟʘʜʘʥʠʡ. 

- ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʣʫʞʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʪʘʙʣʠʮʘʤʠ. 

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ï ʵʪʦ ʫʩʪʘʥʦʚʢʘ ʠ ʥʘʩʪʨʦʡʢʘ ʚʝʙ-ʩʝʨʚʝʨʘ. ɺʝʙ-ʩʝʨʚʝʨ ï 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ ʢ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷʤ. ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʛʨʫʞʘʝʪ ʩʪʨʘʥʠʮʫ ʚ ʙʨʘʫʟʝʨʝ, ʦʥ 

ʦʙʨʘʱʘʝʪʩʷ ʢ ʚʝʙ-ʩʝʨʚʝʨʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʥʘ ʫʜʘʣʝʥʥʦʤ ʨʝʩʫʨʩʝ [1].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʢʘʯʝʩʪʚʝ ʚʝʙ-ʩʝʨʚʝʨʘ ʙʳʣ ʚʳʙʨʘʥ Apache, ʪʘʢ ʢʘʢ ʦʥ ʦʯʝʥʴ 

ʧʦʧʫʣʷʨʝʥ ʠ ʠʤʝʝʪ ʤʥʦʛʦ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʥʘʩʪʨʦʡʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʤʥʦʛʠʭ 

ʷʟʳʢʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʨʫʩʩʢʦʤ.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʨʦʡʢʠ ʚʝʙ-ʩʝʨʚʝʨʘ ʠ ʧʨʦʚʝʨʢʠ ʝʛʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʘʤʦʛʦ ʩʘʡʪʘ. ʕʪʘʧʳ 

ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ: 

1) ʉʦʟʜʘʥʠʝ ʤʘʢʝʪʘ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʪʨʘʥʠʮʘʭ ʩʘʡʪʘ ʠ 

ʬʦʨʤʝ ʘʚʪʦʨʠʟʘʮʠʠ. 

2) ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʨʘʚʘʤʠ 

ʜʦʩʪʫʧʘ. 

3) ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʘʥʠʮʳ ʘʚʪʦʨʠʟʘʮʠʠ. 

4) ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʬʫʥʢʮʠʦʥʘʣʘ ʩʘʡʪʘ, API ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠ 

ʫʜʘʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ. 

5) ɺʸʨʩʪʢʘ ʩʪʨʘʥʠʮ ʜʣʷ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʕʪʦ ʪʨʠ ʦʩʥʦʚʥʳʝ 

ʩʪʨʘʥʠʮʳ: ʬʦʨʤʳ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʛʨʫʧʧ ʠ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʡ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʩʘʡʪʘ, ʦʙʨʘʙʦʪʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʟʘʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʱʝʥʠʷ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PHP.  
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PHP ï ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʡ ʩʢʨʠʧʪʦʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʅʘʟʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʢʫʨʩʠʚʥʳʡ ʘʢʨʦʥʠʤ PHP: Hypertext 

Preprocessor (ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʛʠʧʝʨʪʝʢʩʪʘ) [5]. 

ɺ ʢʘʯʝʩʪʚʝ ʩʧʨʘʚʦʯʥʠʢʘ ʧʦ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PHP ʙʳʣʘ ʠʟʫʯʝʥʘ 

ʦʬʠʮʠʘʣʴʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʧʝʨʝʚʝʜʝʥʘ ʥʘ ʨʫʩʩʢʠʡ 

ʷʟʳʢ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ [3]. 

 

ʉʘʡʪ ʛʣʘʟʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʇʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʘʡʪʘ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʚʢʣʘʜʦʢ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ 

ʥʘ ʩʪʨʘʥʠʮʳ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʘ. ʂ ʜʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʜʘʥʥʳʝ ʦ ʩʪʫʜʝʥʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʧʨʝʧʦʜʘʚʘʪʝʣʷʭ ʠ 

ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʠ ʧʨʦʯʘʷ ʩʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʉʪʨʘʥʠʮʳ ʩʦʩʪʦʷʪ ʠʟ ʬʦʨʤ, ʚ ʢʦʪʦʨʳʝ ʟʘʥʦʩʷʪʩʷ ʜʘʥʥʳʝ, ʘ ʧʦʩʣʝ ʧʨʦʠʩʭʦʜʠʪ 

ʦʪʧʨʘʚʢʘ ʟʘʧʨʦʩʘ ʥʘ ʩʝʨʚʝʨ, ʛʜʝ ʵʪʠ ʜʘʥʥʳʝ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ (ʨʠʩ. 1). ɻʣʘʚʥʘʷ ʦʙʷʟʘʥʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ï 

ʜʦʙʘʚʣʷʪʴ ʜʘʥʥʳʝ ʦ ʩʪʫʜʝʥʪʘʭ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʭ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʫʜʝʪ 

ʚʝʩʪʠʩʴ ʚʩʷ ʦʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʩʝʨʚʠʩʘ.  

 

 
ʈʠʩ. 1. ʌʦʨʤʘ ʜʦʙʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʉʘʡʪ ʛʣʘʟʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʫʯʘʱʝʛʦʩʷ 

ʇʨʝʧʦʜʘʚʘʪʝʣʶ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʚʢʣʘʜʢʠ ʩ ʟʘʜʘʥʠʷʤʠ ʠ ʫʯʝʙʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ. ʅʘ ʚʢʣʘʜʢʝ ʩ ʟʘʜʘʥʠʷʤʠ ʙʫʜʝʪ ʩʧʠʩʦʢ ʚʳʩʪʘʚʣʝʥʥʳʭ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʟʘʜʘʥʠʡ ʠ ʦʪʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʦʥ ʧʦʣʫʯʘʝʪ ʦʪ ʫʯʘʱʠʭʩʷ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʦʮʝʥʠʪʴ. ɺʪʦʨʘʷ ʬʫʥʢʮʠʷ ʚʦ ʚʢʣʘʜʢʝ ʩ ʟʘʜʘʥʠʷʤʠ ï ʵʪʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ, 

ʧʨʠʢʨʝʧʣʷʷ ʬʘʡʣ (ʨʠʩ. 2). ɺʦ ʚʢʣʘʜʢʝ ʩ ʫʯʝʙʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʩʤʦʞʝʪ ʚʳʩʪʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʯʢʠ ʠ ʩʧʨʘʚʦʯʥʠʢʠ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʝʛʦ ʜʠʩʮʠʧʣʠʥʘʤ.  
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ʋʯʘʱʠʤʩʷ ʪʘʢʞʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʚʢʣʘʜʢʠ ʩ ʟʘʜʘʥʠʷʤʠ ʠ ʫʯʝʙʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʥʦ ʦʥʠ ʥʝ ʙʫʜʫʪ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʪʫʜʘ ʯʪʦ-ʪʦ ʥʦʚʦʝ. 

ʆʜʥʘʢʦ ʦʥʠ ʤʦʛʫʪ ʩʦʨʪʠʨʦʚʘʪʴ ʬʘʡʣʳ ʩ ʟʘʜʘʥʠʷʤʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ ʠ 

ʜʦʙʘʚʣʷʪʴ ʬʘʡʣʳ ʩ ʦʪʚʝʪʘʤʠ ʥʘ ʥʠʭ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʠʭ ʦʪʚʝʪ ʙʫʜʝʪ ʧʨʦʚʝʨʝʥ ʠ 

ʦʮʝʥʸʥ, ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʫʚʠʜʝʪʴ ʩʚʦʶ ʦʮʝʥʢʫ. 

 

 
ʈʠʩ. 2. ʉʪʨʘʥʠʮʘ ʩ ʟʘʜʘʥʠʷʤʠ ʦʪ ʣʠʮʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

 

ʌʫʥʢʮʠʦʥʘʣ, ʩʚʷʟʘʥʥʳʡ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ˉ152-ʌɿ, ʦʧʝʨʘʪʦʨʳ ʠ 

ʚʣʘʜʝʣʴʮʳ ʩʘʡʪʦʚ, ʧʦʣʫʯʠʚʰʠʝ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʥʝ ʠʤʝʶʪ ʧʨʘʚʦ ʨʘʩʢʨʳʚʘʪʴ ʠʭ ʪʨʝʪʴʠʤ ʣʠʮʘʤ ʝʩʣʠ ʥʝ ʠʤʝʶʪ ʩʦʛʣʘʩʠʝ ʥʘ ʵʪʦ ʦʪ 

ʩʫʙʲʝʢʪʘ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʝʨʚʠʩ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʬʫʥʢʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ 

ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʩʤʝʥʘ ʧʘʨʦʣʷ. ʊʘʢ ʢʘʢ ʠʟʥʘʯʘʣʴʥʦ ʧʘʨʦʣʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʟʘʜʘʸʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʨʝʩʫʨʩʘ, ʪʦ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʩʤʝʥʠʪʴ ʧʘʨʦʣʴ ʦʪ ʩʚʦʝʛʦ ʘʢʢʘʫʥʪʘ, ʯʪʦʙʳ ʥʠʢʪʦ ʢʨʦʤʝ ʥʝʛʦ ʥʝ ʠʤʝʣ ʢ 

ʥʝʤʫ ʜʦʩʪʫʧ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʜʦʩʪʫʧʥʘ ʥʘ ʩʪʨʘʥʠʮʝ ʥʘʩʪʨʦʝʢ, ʛʜʝ ʪʘʢʞʝ 

ʩʦʜʝʨʞʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ. 
 

ɿʘʢʣʁʯʝʥʠʝ 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʨʘʥʠʮʳ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ 

ʟʘʜʘʥʠʡ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʤʝʥʘ 

ʟʘʜʘʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴ ʠ ʠʥʪʫʠʪʠʚʥʘʷ ʷʩʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ. ɺ 

ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʙʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʨʪʠʨʦʚʢʠ ʟʘʜʘʥʠʡ ʧʦ ʤʥʦʛʠʤ 

ʢʘʪʝʛʦʨʠʷʤ, ʩ ʮʝʣʴʶ ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠ ʧʦʠʩʢʝ 

ʜʘʥʥʳʭ. ʊʘʢʞʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʘ ʜʠʟʘʡʥʘ ʩʘʡʪʘ, ʯʪʦʙʳ ʦʥ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʠ ʜʦʙʘʚʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʧʦʤʦʱʠ JavaScript. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʩʘʡʪ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʘʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ 

ʢʘʞʜʦʡ ʥʦʚʦʡ ʬʫʥʢʮʠʠ ʧʨʦʚʝʨʷʝʪʩʷ ʝʸ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʠ ʠʩʧʨʘʚʣʷʶʪʩʷ 

ʚʳʷʚʣʝʥʥʳʝ ʦʰʠʙʢʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʥʦʩ ʢʦʜʦʚʦʡ ʙʘʟʳ ʥʘ ʧʘʨʘʜʠʛʤʫ 
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ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʆʆʇ) ʠ ʧʝʨʝʭʦʜ ʢ ʧʘʪʪʝʨʥʫ 

MVC, ʩ ʮʝʣʴʶ ʫʧʨʦʩʪʠʪʴ ʜʦʨʘʙʦʪʢʫ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʜʫʢʪʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ. 
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ʋɼʂ 004.4 

 

ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄʓ ʆɹʋʏɽʅʀʗ ʉʊʋɼɽʅʊʆɺ ɺ ʉʋɹɼ ç MS SQL 

SERVERè 

 

ʀ.ʖ. ʂʥʳʰʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ ʃ.ɸ. ʇʦʧʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ ñɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘò 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ 

ʧʦ ʜʠʩʮʠʧʣʠʥʝ çɹʘʟʳ ʜʘʥʥʳʭè ʚ ʉʋɹɼ MS SQL Server. ʀʩʩʣʝʜʦʚʘʥʘ ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ, 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʘ ʣʦʛʠʯʝʩʢʘʷ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʦʚʘʥʘ 

ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʦʩʪʘʚʣʝʥʳ SQL ʟʘʧʨʦʩʳ, ʨʘʟʨʘʙʦʪʘʥʳ ʪʘʙʣʠʮʳ, ʬʦʨʤʳ, 

ʦʪʯʸʪʳ ʠ ʩʧʨʘʚʢʘ ʦ ʧʨʦʛʨʘʤʤʝ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʦʙʣʝʛʯʠʪʴ ʦʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ 

ʩʪʫʜʝʥʪʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ, Visual Studio, C#, MS SQL server, ʉʋɹɼ, ʫʯʸʪ 

ʫʩʧʝʚʘʝʤʦʩʪʠ. 

 



20 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʠʩʪʘʭ, 

ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʫʣʫʯʰʝʥʠʝʤ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ (ʉʋɹɼ). ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʥʘʯʠʥʘʪʴ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ 

ʩʨʘʟʫ ʥʘ ʧʨʠʤʝʨʝ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʉʋɹɼ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ, 

ʫʯʠʪʳʚʘʷ ʦʛʨʦʤʥʳʡ ʦʙʲʝʤ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʩʦʪʝʥ ʪʳʩʷʯ ʩʪʨʦʢ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʯʠʥʘʪʴ ʧʦʜʛʦʪʦʚʢʫ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʉʋɹɼ ʩ ʠʟʫʯʝʥʠʷ ʫʧʨʦʱʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠʣʠ 

ʩʠʩʪʝʤ. 

ʋʯʝʙʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ (ɹɼ) ʥʝ ʧʨʠʟʚʘʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʘʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʫ ʤʘʩʰʪʘʙʥʳʤ 

ʩʠʩʪʝʤʘʤ. ʆʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʮʝʣʴʶ ʧʦʤʦʯʴ ʩʪʫʜʝʥʪʘʤ ʦʩʚʦʠʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉʋɹɼ, ʧʨʦʮʝʩʩʳ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʘʣʛʦʨʠʪʤʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʠ ʠʭ ʭʨʘʥʝʥʠʷ. ʈʘʟʤʝʨ 

ʫʯʝʙʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʳʤ, ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʤʦʛ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʚʩʝʤʠ ʝʝ ʘʩʧʝʢʪʘʤʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ, 

ʚʢʣʶʯʘʷ ʠʟʫʯʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɺ ʩʦʩʪʘʚ ʫʯʝʙʥʦʡ ɹɼ, ʩʦʛʣʘʩʥʦ ʦʩʥʦʚʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ, 

ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʪʘʙʣʠʮʳ, ʬʦʨʤʳ, SQL ʟʘʧʨʦʩʳ, 

ʦʪʯʸʪʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ [2]. 

ɸʨʭʠʪʝʢʪʫʨʫ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩ ʫʯʝʪʦʤ ʝʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ʕʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʪʫʜʝʥʪʳ, 

ʠʟʫʯʘʶʱʠʝ ʵʪʫ ʩʠʩʪʝʤʫ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʤʦʜʫʣʠ ʠ 

ʬʫʥʢʮʠʠ ʚʥʫʪʨʠ ʛʠʙʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʩʰʠʨʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʠʤʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʉʋɹɼ ʥʘ ʧʨʦʩʪʦʤ ʧʨʠʤʝʨʝ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʪʱʘʪʝʣʴʥʝʝ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ 

ʚʦʟʤʦʞʥʦʤʫ ʫʯʘʩʪʠʶ ʚ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çɹʘʟʳ ʜʘʥʥʳʭè ʚ ʉʋɹɼ MS SQL Server ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ 

Visual Studio 2022. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʣʝʜʫʝʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʚʳʙʨʘʪʴ ʠ ʠʟʫʯʠʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʫʯʝʙʥʦʡ 

ʩʠʩʪʝʤʳ;  

- ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʳ; 

- ʩʦʩʪʘʚʠʪʴ ER-ʜʠʘʛʨʘʤʤʫ; 

- ʨʝʘʣʠʟʦʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ɹɼ; 

- ʩʦʩʪʘʚʠʪʴ SQL ʟʘʧʨʦʩʳ; 

ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʳ, ʬʦʨʤʳ, ʦʪʯʸʪʳ ʠ ʩʧʨʘʚʢʫ ʦ ʧʨʦʛʨʘʤʤʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ ʙʳʣ ʚʳʙʨʘʥ 

çʋʯʸʪ ʫʩʧʝʚʘʝʤʦʩʪʠ ʫʯʝʥʠʢʦʚ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝè, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʘʟʨʘʙʦʪʢʘ 



21 
 

ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ Visual Studio 2022 ʥʘ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʥʫʶ ʧʣʘʪʬʦʨʤʫ NET Framework 

[1, 4]. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʪʨʫʢʪʫʨʫ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ, 

ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʫʥʢʪʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ: 

1. ʐʢʦʣʴʥʠʢʠ ï ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʫʯʘʶʱʠʭʩʷ ʰʢʦʣʴʥʠʢʘʭ. 

2. ʆʮʝʥʢʠ ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʢʘʭ. 

3. ʇʨʝʜʤʝʪʳ ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʝʧʦʜʘʚʘʝʤʳʭ ʧʨʝʜʤʝʪʘʭ. 

4. ʋʯʠʪʝʣʷ ï ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʯʠʪʝʣʷʭ. 

5. ʆʪʯʸʪʳ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

6. ʉʧʨʘʚʢʘ ï ʢʨʘʪʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʛʨʘʤʤʝ; 

7. ɺʳʭʦʜ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ER-ʜʠʘʛʨʘʤʤʳ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʳʚʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʩʭʝʤʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʄʦʜʝʣʴ 

ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʫʱʥʦʩʪʠ: ʰʢʦʣʴʥʠʢʠ, ʦʮʝʥʢʠ, ʧʨʝʜʤʝʪʳ, ʫʯʠʪʝʣʷ 

(ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ER-ʜʠʘʛʨʘʤʤʘ 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʪʘʧʘ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ 

ʬʠʟʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ɹɼ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ɹɼ 

 

ʉʦʟʜʘʥʠʝ SQL ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʢʦʤʘʥʜ ʥʘ ʷʟʳʢʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ (SQL) ʜʣʷ 
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ʠʟʚʣʝʯʝʥʠʷ, ʦʙʥʦʚʣʝʥʠʷ, ʚʩʪʘʚʢʠ ʠʣʠ ʫʜʘʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ɹɼ [3]. ʇʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʷʚʣʝʥʥʳʤ ʦʞʠʜʘʥʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʇʨʠʤʝʨ ʟʘʧʨʦʩʘ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3. SQL ʟʘʧʨʦʩ 

 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʨʦʩʦʚ ʢ ɹɼ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʵʪʘʧʫ 

ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮ, ʬʦʨʤ ʠ ʦʪʯʸʪʦʚ. ʊʘʙʣʠʮʳ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʘ Visual Studio ï çʆʙʦʟʨʝʚʘʪʝʣʴ ʦʙʲʝʢʪʦʚ SQL serverè (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮʳ ɹɼ 

 

ʌʦʨʤʳ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʣʘʪʬʦʨʤʳ çWindows Formsè. ʇʨʠʤʝʨʳ ʛʣʘʚʥʦʡ ʬʦʨʤʳ ʠ ʬʦʨʤʳ çʋʯʠʪʝʣʷè 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 5 ʠ 6. 
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ʈʠʩ. 5. ɻʣʘʚʥʘʷ ʬʦʨʤʘ 

 

 
ʈʠʩ. 6. ʀʥʪʝʨʬʝʡʩ ʬʦʨʤʳ çʋʯʠʪʝʣʷè 

 

ɺʳʭʦʜʥʳʝ ʜʦʢʫʤʝʥʪʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʩʤʳʩʣ 

ʬʦʨʤʠʨʦʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʦʚ ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʛʦ ʧʘʢʝʪʘ ʷʟʳʢʘ C# ʢʘʢ 

Microsoft Word Interop [5]. ʇʨʠʤʝʨ ʪʘʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 7. 
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ʈʠʩ. 7. ɺʳʭʦʜʥʦʡ ʜʦʢʫʤʝʥʪ 

 

ʅʘʢʦʥʝʮ, ʩʧʨʘʚʢʘ ʦ ʧʨʦʛʨʘʤʤʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ, ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ 

ʦʙʫʯʝʥʠʷ, ʢʨʘʪʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʨʘʙʦʪʯʠʢʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

çɹʘʟʳ ʜʘʥʥʳʭè ʚ ʉʋɹɼ MS SQL Server ʙʳʣʠ ʨʝʰʝʥʳ ʚʩʝ ʟʘʜʘʯʠ. 

ɼʘʥʥʘʷ ʫʯʝʙʥʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʞʝʪ ʩʪʫʜʝʥʪʘʤ ʚ ʠʟʫʯʝʥʠʠ ʙʘʟ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʷ ʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʩʚʘʠʚʘʪʴ ʤʘʪʝʨʠʘʣ ʯʝʨʝʟ ʧʦʜʨʦʙʥʳʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʩʪʫʜʝʥʪʳ ʩʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʦʙʨʝʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʥʦ ʠ ʧʨʠʤʝʥʠʪʴ ʠʭ ʥʘ ʧʨʘʢʪʠʢʝ, ʫʛʣʫʙʠʚ ʩʚʦʝ 

ʧʦʥʠʤʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ ʨʝʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

 

1. ɺʘʩʠʣʴʝʚ, ɸ.ʅ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʥʘ C# ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ. ʆʩʥʦʚʥʳʝ 

ʩʚʝʜʝʥʠʝ / ɸ.ʅ. ɺʘʩʠʣʴʝʚ. ï ʄʦʩʢʚʘ: ʕʢʩʤʦ, 2018. ï 592 ʩ. ï (ʈʦʩʩʠʡʩʢʠʡ 

ʢʦʤʧʴʶʪʝʨʥʳʡ ʙʝʩʪʩʝʣʣʝʨ). 

2. ʇʦʧʦʚʘ-ʂʦʚʘʨʮʝʚʘ ɼ.ɸ. ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ: ʫʯʝʙ. 

ʧʦʩʦʙʠʝ / ɼ.ɸ. ʇʦʧʦʚʘ-ʂʦʚʘʨʮʝʚʘ, ɽ.ɺ. ʉʦʧʯʝʥʢʦ. ï ʉʘʤʘʨʘ: ʀʟʜ-ʚʦ ʉʘʤʘʨʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, 2019. ï 112 ʩ.: ʠʣ. 

3. ʉʘʨʢʘ, ɼʝʷʥ Microsoft SQL Server 2012. ʈʝʘʣʠʟʘʮʠʷ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ. 

ʋʯʝʙʥʳʡ ʢʫʨʩ Microsoft / ɼʝʷʥ ʉʘʨʢʘ , ʄʘʪʠʷ ʃʘʭ , ɻʨʝʛʘ ʁʝʨʢʠʯ. ï 

ʄʦʩʢʚʘ: ʄʠʨ, 2014. ï 816 c. 



25 
 

4. ʌʣʝʥʦʚ ʄ. ɽ. ɹʠʙʣʠʷ C#. / ʄ.ɽ. ʌʣʝʥʦʚ ï 4-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï 

ʉʇʙ.: ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2019. ï 512 ʩ.: ʠʣ. 

5. ʐʘʨʧ ɼʞʦʥ Microsoft Visual C#. / ɼʞʦʥ ʐʘʨʧ ï ʇʦʜʨʦʙʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ. 

8-ʝ ʠʟʜ. ï ʉʇʙ.: ʇʠʪʝʨ, 2017. ï 848 ʩ.: ʠʣ.  

 
This article discusses the development of a system for teaching students in the discipline 

"Databases" in the SQL server database management system. The subject area is investigated, the 

program structure is developed. A logical model has been designed, and a physical database model 

has been implemented. SQL queries have been compiled, tables, forms, reports and help about the 

program have been developed. The implementation of this program in the learning process will 

improve the efficiency of teachers and facilitate the development of the discipline by students. 

Keywords: learning system, Visual Studio, C#, MS SQL Server, DBMS, academic 

performance accounting. 

 

ʋɼʂ 004.048 

 

ʉʀʉʊɽʄɸ ɺɽʈʀʌʀʂɸʎʀʀ ɺʆɼʀʊɽʃʔʉʂʆɻʆ ʋɼʆʉʊʆɺɽʈɽʅʀʗ 

 

ɸ.ɽ. ʂʨʘʧʠʚʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʬʠʟ.-ʤʘʪ. ʥʘʫʢ ʃ.ɸ. ʇʦʧʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʚʝʨʠʬʠʢʘʮʠʠ 

ʚʦʜʠʪʝʣʴʩʢʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ. ʆʧʠʩʘʥʳ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʠʚʝʜʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ dekstop-ʧʨʠʣʦʞʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʨʝʜʝ 

ʨʘʟʨʘʙʦʪʢʠ Microsoft Visual Studio ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʥʝʰʥʠʭ ʙʠʙʣʠʦʪʝʢ FaceRecognitionDotNet, Tesseract. ʉʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʚʦʜʠʪʝʣʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʚʝʨʠʬʠʢʘʮʠʠ, dekstop-ʧʨʠʣʦʞʝʥʠʝ, ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ, 

ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʚʦʜʠʪʝʣʴʩʢʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. 
 

ʉʝʛʦʜʥʷ, ʚ ʫʩʣʦʚʠʷʭ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʦʙʲʝʤʘ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʦʚʝʨʢʘ ʧʦʜʣʠʥʥʦʩʪʠ ʚʦʜʠʪʝʣʴʩʢʠʭ ʫʜʦʩʪʦʚʝʨʝʥʠʡ ʠ 

ʜʘʥʥʳʭ ʥʘ ʥʠʭ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ. ʅʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ, 

ʩʦʪʨʫʜʥʠʢʘʤ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʩʧʝʢʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

(ɻʀɹɼɼ) ʧʨʠʭʦʜʠʪʩʷ ʚʝʩʪʠ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʚʦʜʠʪʝʣʴʩʢʠʭ ʫʜʦʩʪʦʚʝʨʝʥʠʡ, 

ʢʦʪʦʨʳʡ ʜʘʣʝʢ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ. 

ɿʘʯʘʩʪʫʶ ʧʨʦʚʝʨʢʘ ʚʦʜʠʪʝʣʴʩʢʠʭ ʫʜʦʩʪʦʚʝʨʝʥʠʡ ʩʚʦʜʠʪʩʷ ʢ 

ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʚʦʥʢʠ ʜʨʫʛʠʤ ʣʠʮʘʤ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʩʦʪʨʫʜʥʠʢ ɻʀɹɼɼ ʚʳʥʫʞʜʝʥ ʜʠʢʪʦʚʘʪʴ ʜʘʥʥʳʝ ʚʦʜʠʪʝʣʷ. ʕʪʦ 

ʤʝʜʣʝʥʥʦ, ʥʝʫʜʦʙʥʦ ʠ, ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ, ʧʦʜʚʝʨʞʝʥʦ ʦʰʠʙʢʘʤ ʠ ʥʝʧʦʣʘʜʢʘʤ 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʢʘʯʝʩʪʚʦʤ ʩʚʷʟʠ, ʜʠʢʮʠʠ ʠ ʪ.ʜ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʌʦʪʦʛʨʘʬʠʠ ʥʘ 

ʚʦʜʠʪʝʣʴʩʢʠʭ ʫʜʦʩʪʦʚʝʨʝʥʠʷʭ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʝʨʝʥʳ ʚ ʨʘʤʢʘʭ 

ʪʝʣʝʬʦʥʥʦʛʦ ʨʘʟʛʦʚʦʨʘ [7, 8]. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʢʠ ʧʦʜʣʠʥʥʦʩʪʠ 

ʚʦʜʠʪʝʣʴʩʢʠʭ ʫʜʦʩʪʦʚʝʨʝʥʠʡ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ 
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ʪʝʢʩʪʘ ʠ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʫʜʦʩʪʦʚʝʨʝʥʠʷʭ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠʭ 

ʧʦʜʣʠʥʥʦʩʪʠ. ʇʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʨʦʩʪʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʥʘʜʝʞʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʫʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʧʦʣʝʟʥʦʡ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʣʫʞʙ, ʪʘʢʠʭ ʢʘʢ ɻʀɹɼɼ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʠ 

ʘʚʪʦʰʢʦʣʳ. 

ʆʙʲʝʢʪ: ʚʦʜʠʪʝʣʴʩʢʠʝ ʫʜʦʩʪʦʚʝʨʝʥʠʷ. 

ʇʨʝʜʤʝʪ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʜʣʠʥʥʦʩʪʠ 

ʚʦʜʠʪʝʣʴʩʢʠʭ ʫʜʦʩʪʦʚʝʨʝʥʠʡ. 

ʎʝʣʴ: ʫʧʨʦʩʪʠʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʚʦʜʠʪʝʣʴʩʢʠʭ 

ʫʜʦʩʪʦʚʝʨʝʥʠʡ. 

ɹʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʪʝʭʥʦʣʦʛʠʠ SQL; 

- ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ SQL Server Management Studio; 

- ʠʟʫʯʠʪʴ ʙʠʙʣʠʦʪʝʢʠ FaceRecognitionDotNet, Tesseract; 

- ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʧʦʜʩʠʩʪʝʤʫ WPF; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʦʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ:  

1. ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʉ#, Java, Python, C++) [2]. 

2. ɹʠʙʣʠʦʪʝʢʠ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʩʠʩʪʝʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ (WPF, Windows forms, Tkinter, Toga): 

- WPF (Windows Presentation Foundation) ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʧʦʜ ʧʣʘʪʬʦʨʤʫ Windows, 

ʠʩʧʦʣʴʟʫʶʱʘʷ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C#. WPF ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʛʘʪʳʝ, 

ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠ ʩʪʠʣʴʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʜʝʩʢʪʦʧʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʧʨʠʣʦʞʝʥʠʷ ʥʘʩʪʦʣʴʥʳʭ ʠʛʨ, 

ʠʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ [2]. 

- Windows Forms (WinForms) ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʢʣʘʩʩʦʚ ʚ .NET 

Framework ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 

ʠʥʪʝʨʬʝʡʩʦʤ (GUI) ʧʦʜ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ Windows. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʦʢʦʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʫʪʠʣʠʪʳ, ʠʥʩʪʨʫʤʝʥʪʳ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ 

ʜʨʫʛʠʝ [2]. 

- Tkinter ï ʵʪʦ ʩʪʘʥʜʘʨʪʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ (GUI) ʚ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python. ʆʥʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʚʠʜʞʝʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʢʦʥ, ʜʠʘʣʦʛʦʚʳʭ 

ʦʢʦʥ, ʢʥʦʧʦʢ, ʪʝʢʩʪʦʚʳʭ ʧʦʣʝʡ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ. 

- Toga ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʭ ʥʘʩʪʦʣʴʥʳʭ 

ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪ ʥʘʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʥʪʝʨʬʝʡʩʘ ʥʘ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤʘʭ. 
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1. ɹʘʟr ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, MySQL, SQLite, SQL Server Management 

Studio) [1, 4]: 

- MySQL ï ʵʪʦ ʩʚʦʙʦʜʥʘʷ ʠ ʦʪʢʨʳʪʘʷ ʨʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ), ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʆʥʘ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʦʤʧʘʥʠʝʡ Oracle Corporation [9]. 

- SQLite ï ʵʪʦ, ʧʦʞʘʣʫʡ, ʩʘʤʘʷ ʧʨʦʩʪʘʷ ʙʘʟʘ ʜʘʥʥʳʭ SQL, ʧʦʩʢʦʣʴʢʫ ʥʝ 

ʪʨʝʙʫʝʪ ʫʩʪʘʥʦʚʢʠ ʚʥʝʰʥʠʭ SQL ʤʦʜʫʣʝʡ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʩʠʩʪʝʤʝ Python ʫʞʝ ʝʩʪʴ SQL ʙʠʙʣʠʦʪʝʢʘ çsqlite3è, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʙʘʟʝ SQLite. ʆʥʘ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʠʩʪʝʤ ʈʉʋɹɼ ʚ ʤʠʨʝ [6]; 

- SQL Server Management Studio (SSMS) ï ʵʪʦ ʙʝʩʧʣʘʪʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ 

ʩʨʝʜʘ, ʚʢʣʶʯʘʶʱʘʷ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʮʝʥʘʨʠʝʚ ʥʘ T-SQL ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ Microsoft SQL Server. ʉ ʝʸ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ɹɼ ʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʪʴ Microsoft SQL Server [4]. 

2. ɹʠʙʣʠʦʪʝʢʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (FaceRecognitionDotNet, DeepFace, OpenCV, Dlib): 

- FaceRecognitionDotNet ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʷʟʳʢʘ C# ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʣʠʮ ʥʘ ʦʩʥʦʚʝ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚʠʜʝʦ. ʕʪʘ ʙʠʙʣʠʦʪʝʢʘ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ, ʪʘʢʠʭ ʢʘʢ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʯʝʪʘ ʧʦʩʝʱʘʝʤʦʩʪʠ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

- DeepFace ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ Python, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ (deep learning). 

ʆʩʥʦʚʥʦʡ ʫʧʦʨ ʜʝʣʘʝʪʩʷ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʭ. DeepFace ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʙʨʘʙʦʪʢʦʡ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʘ, ʚʦʟʨʘʩʪʘ, ʥʘʩʪʨʦʝʥʠʷ ʠ 

ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʮ ʥʘ ʬʦʪʦʛʨʘʬʠʷʭ [3]. 

- OpenCV (Open Source Computer Vision Library) ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʚʢʣʶʯʘʷ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ. ʆʥʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ 

ʚʠʜʝʦʧʦʪʦʢʘʤʠ ʠ ʢʘʤʝʨʘʤʠ. 

- Dlib ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʦʙʥʘʨʫʞʝʥʠʝ ʣʠʮ, ʘʥʘʣʠʟ ʵʤʦʮʠʡ ʠ ʜʨʫʛʠʝ ʟʘʜʘʯʠ. Dlib 

ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʨʝʘʣʠʟʘʮʠʶ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʦʙʥʘʨʫʞʝʥʠʷ 

ʣʠʮ [5]. 

3. ɹʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (Tesseract, EasyOCR): 

- Tesseract ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ 

(OCR), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ Google. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʝʛʦ ʚ ʨʝʜʘʢʪʠʨʫʝʤʳʡ 

ʪʝʢʩʪ. Tesseract ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʰʠʨʦʢʦ 
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ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ OCR ʚ ʤʠʨʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʦʪʢʨʳʪʦʡ ʧʨʠʨʦʜʝ ʠ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

- EasyOCR ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ Python ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ (Deep Learning). ʆʥʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʠʟʚʣʝʢʘʪʴ ʪʝʢʩʪ ʩ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʦʪʦʛʨʘʬʠʠ, ʦʪʩʢʘʥʠʨʦʚʘʥʥʳʝ ʩʪʨʘʥʠʮʳ, ʙʠʣʝʪʳ, 

ʥʦʤʝʨʥʳʝ ʟʥʘʢʠ ʠ ʜʨʫʛʠʝ [10]. 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʧʨʦʛʨʘʤʤʘ, ʩ ʢʦʪʦʨʦʡ ʩʦʪʨʫʜʥʠʢ ɻʀɹɼɼ ʙʝʟ ʢʦʛʦ-ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʣʠʰʴ ʩʚʦʡ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, 

ʥʦʫʪʙʫʢ ʠʣʠ ʠʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʩʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʚʝʨʠʬʠʢʘʮʠʶ ʫʜʦʩʪʦʚʝʨʝʥʠʷ 

ʚʦʜʠʪʝʣʷ ʩ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʙʝʟ ʧʦʩʨʝʜʥʠʯʝʩʪʚʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ 

ʧʨʦʛʨʘʤʤʫ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʳ ʠʥʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, 

ʥʘʧʨʠʤʝʨ, ʧʦʠʩʢ ʧʦ ʬʦʪʦʛʨʘʬʠʠ ʚʦʜʠʪʝʣʷ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʚʦʜʠʪʝʣʴʩʢʦʛʦ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʯʪʦʙʳ ʟʘʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʦ ʥʘʨʫʰʝʥʠʠ ʚ 

ʧʨʦʪʦʢʦʣ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ɻʀɹɼɼ ʥʝ ʠʤʝʝʪ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʥʥʫʶ 

ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ ʩ ʧʨʦʜʫʢʪʘʤʠ, ʠʤʝʶʱʠʤʠ ʦʪʥʦʰʝʥʠʝ ʢ ʥʝʩʢʦʣʴʢʦ 

ʜʨʫʛʠʤ ʦʪʨʘʩʣʷʤ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʠʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʧʘʩʧʦʨʪʘ ʠ ʣʠʮʘ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʩʭʦʞʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʥʘʤʠ ʧʨʦʙʣʝʤʫ.  

ʉʭʦʞʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʩʠʩʪʝʤʳ ï "Face++" ʠ "Amazon Rekognition", ʵʪʦ 

ʧʝʨʝʜʦʚʳʝ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʮ. ʆʥʠ 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʮ ʚ ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚʠʜʝʦ. 

ʉʠʩʪʝʤʳ ʙʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʦʪ ʢʦʤʧʘʥʠʡ HID Global ʠ 

Suprema, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʚ ʟʜʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʩʢʘʥʠʨʦʚʘʥʠʝ ʦʪʧʝʯʘʪʢʦʚ 

ʧʘʣʴʮʝʚ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ [7, 8].  

 

ʊʝʢʫʱʠʡ ʬʫʥʢʮʠʦʥʘʣ  

ɼʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʛʨʘʤʤʝ, ʷʚʣʷʶʪʩʷ ʚʳʤʳʰʣʝʥʥʳʤʠ, ʩʝʨʠʷ ʠ 

ʥʦʤʝʨ ʩʢʨʳʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ "ʆ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ" ʦʪ 27.07.2006 N 152-ʌɿ. 

ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ (ʨʠʩ. 1).  
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ʈʠʩ. 1 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʣʝʤʝʥʪ ñʃʀʎʆò ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʦʚʦʜʥʠʢ, ʩ ʮʝʣʴʶ 

ʦʪʢʨʳʪʠʷ ʬʦʪʦʛʨʘʬʠʠ ʚʦʜʠʪʝʣʷ, ʵʣʝʤʝʥʪ ñʇʈɸɺɸò ʚʳʧʦʣʥʷʝʪ ʩʭʦʞʠʝ ʜʝʡʩʪʚʠʷ 

ʜʣʷ ʧʨʘʚ ʚʦʜʠʪʝʣʷ, ʥʘʞʠʤʘʝʤ ʥʘ ʦʙʘ ʦʙʲʝʢʪʘ ʠ ʦʪʢʨʳʚʘʝʤ ʚ ʧʨʠʣʦʞʝʥʠʠ ʬʦʪʦ 

ʣʠʮʘ ʠ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʚʦʜʠʪʝʣʷ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2 
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ɼʘʣʝʝ ʥʘʞʠʤʘʝʤ ʥʘ ʢʥʦʧʢʫ ñʉʨʘʚʥʠʪʴò ʠ ʦʞʠʜʘʝʤ. ʉʥʘʯʘʣʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

ʩʯʠʪʘʝʪ ʩ ʬʦʪʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʚʝʩʴ ʪʝʢʩʪ. ʇʦ ʧʦʣʫʯʝʥʥʦʤʫ ʥʦʤʝʨʫ ʠ ʩʝʨʠʠ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʧʨʦʛʨʘʤʤʘ ʦʙʨʘʱʘʝʪʩʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ 

ʚʦʜʠʪʝʣʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʜʥʠʤ ʠʟ ʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʷʚʣʷʝʪʩʷ ʬʦʪʦ ʚ 

ʙʠʥʘʨʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʢʦʜ ʧʨʝʦʙʨʘʟʫʝʪ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚ ʠʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʘʪʘ 

jpeg ʠ ʫʞʝ ʵʪʦ ʬʦʪʦ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ ʩʚʝʨʷʝʪʩʷ ʩ ʬʦʪʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ʣʝʚʦʡ 

ʯʘʩʪʠ ʵʢʨʘʥʘ. ɼʘʣʝʝ ʩʚʝʨʷʝʪʩʷ ʚʩʷ, ʧʦʣʫʯʝʥʥʘʷ ʩ ʬʦʪʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʪʝʢʩʪʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʩ ʜʘʥʥʳʤʠ ʚʦʜʠʪʝʣʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʣʝʚʫʶ 

ʙʦʢʦʚʫʶ ʧʘʥʝʣʴ, ʦʪʦʙʨʘʟʷʪʩʷ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʬʦʪʦ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ (ʩʝʨʠʷ, ʥʦʤʝʨ, ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ, ʤʝʩʪʦ\ʜʘʪʘ ʨʦʞʜʝʥʠʷ, 

ʜʘʪʘ ʧʦʣʫʯʝʥʠʷ, ʜʘʪʘ ʧʦ ʢʦʪʦʨʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʦʜ, ʤʝʩʪʦ 

ʧʦʣʫʯʝʥʠʷ, ʢʘʪʝʛʦʨʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʬʦʪʦ). ʉʦʚʧʘʜʘʶʱʠʝ ʜʘʥʥʳʝ ʙʫʜʫʪ 

ʚʳʜʝʣʝʥʳ ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʚʳʙʦʨʝ ʬʦʪʦ ʚʩʝ ʟʥʘʯʝʥʠʷ ʩʙʨʘʩʳʚʘʶʪʩʷ (ʨʠʩ. 4). 
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ʈʠʩ. 4 

ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ ʙʫʜʫʪ ʩʦʚʧʘʜʘʪʴ ʩ ʜʘʥʥʳʤʠ ʩ ʬʦʪʦ, ʦʥʠ 

ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 5 
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ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ñʙʘʟʘò ʦʪʦʙʨʘʟʠʪʩʷ ʧʦʣʫʯʝʥʥʦʝ ʬʦʪʦ ʠʟ ʙʘʟʳ 

ʜʘʥʥʳʭ (ʨʠʩ. 6). ɽʩʣʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ñʬʦʪʦò ʦʪʦʙʨʘʟʠʪʩʷ ʟʘʛʨʫʞʝʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ (ʨʠʩ. 7). 

 

 
ʈʠʩ. 6 

 

 
ʈʠʩ. 7 



33 
 

ɽʩʣʠ ʧʦʣʫʯʠʪʴ ʬʦʪʦʛʨʘʬʠʠ ʥʝ ʚʳʭʦʜʠʪ, ʚ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʩʝʨʠʠ ʠ ʥʦʤʝʨʘ 

ʚʦʜʠʪʝʣʷ (ʨʠʩ. 8). ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʨʘʚʥʝʥʠʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ (ʨʠʩ. 9).  

 

 
ʈʠʩ. 8 

 
ʈʠʩ. 9 
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ɺ ʩʣʫʯʘʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʚʦʜʘ ʠʣʠ ʠʥʳʭ ʧʨʦʙʣʝʤ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ 

ʩʦʦʙʱʝʥʠʝ ʩʥʠʟʫ (ʨʠʩ. 10). 

 

 
ʈʠʩ. 10 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢ ʢʘʢ ɻʀɹɼɼ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʤʠʟʠʨʫʝʪ ʨʘʙʦʪʫ ɻʀɹɼɼ, ʥʦ ʠ ʩʦʟʜʘʩʪ ʧʨʦʯʥʳʝ 

ʦʩʥʦʚʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʥʘ ʨʳʥʦʢ, ʦʙʩʣʫʞʠʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʜʨʫʛʠʭ ʩʣʫʞʙ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. 

ɺ ʧʣʘʥʘʭ ʫʣʫʯʰʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʰʠʬʨʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʠ ʟʘʱʠʪʫ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʚʥʝʜʨʠʪʴ ʧʨʦʛʨʘʤʤʫ ʚ 

ʦʨʛʘʥʳ ɻʀɹɼɼ, ʦʙʝʩʧʝʯʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ 

ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʝʸ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʪʴ 

ʤʦʙʠʣʴʥʫʶ ʚʝʨʩʠʶ ʧʨʠʣʦʞʝʥʠʷ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʝʩʪʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʜʨʫʛʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. 

ɺʥʝʜʨʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʦʟʚʦʣʠʪ ʨʘʩʰʠʨʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʠ 

ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʜʦʨʦʛʘʭ. ʅʘʧʨʠʤʝʨ, 

ʠʥʪʝʛʨʘʮʠʷ ʩ ʙʘʟʦʡ ʫʛʥʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʫʩʢʦʨʝʥʠʠ 

ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʫʛʥʘʥʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʟʘʜʝʨʞʘʥʠʠ ʧʨʝʩʪʫʧʥʠʢʦʚ. ʊʘʢʞʝ, 

ʩʚʷʟʴ ʩ ʜʘʥʥʳʤʠ ʦ ʩʪʨʘʭʦʚʳʭ ʩʣʫʯʘʷʭ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʩʧʝʢʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʛʨʘʤʤʫ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʜʨʫʛʠʝ ʧʦʣʝʟʥʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ 
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ʢʘʢ ʦʧʦʚʝʱʝʥʠʷ, ʯʘʪʳ ʠ ʧʦʜʩʢʘʟʢʠ. ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʧʨʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʦʙʝʩʧʝʯʝʥʠʝ ʝʝ ʧʦʥʷʪʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  
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The article discusses the development of a driver's license verification system. The object, 

subject, goal, and research tasks are described. Technologies for creating desktop applications are 

presented. The program is developed in the Microsoft Visual Studio development environment 

using the C# programming language, with the use of external libraries FaceRecognitionDotNet and 

Tesseract. The system is designed for driver data verification using neural networks. 
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ʋɼʂ 514.742.4 

 

ʈɽʉʊɸɺʈɸʎʀʗ ʌʋʅʂʎʀʀ ʇʆ ɻʈɸɼʀɽʅʊʋ 

 

ɺ.ɼ. ʇʘʚʣʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉ.ʅ. ʂʦʚʘʣʝʚ 
ɿɸʆ çɺʣʘʜʠʤʠʨʩʢʠʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜè, ʛ. ɺʣʘʜʠʤʠʨ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦ ʝʝ ʛʨʘʜʠʝʥʪʫ, ʚ ʦʩʥʦʚʫ 

ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥʦ ʩʫʤʤʠʨʦʚʘʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʪʝʛʨʘʣʦʚ ʦʪ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʬʫʥʢʮʠʠ ʠ ʠʩʢʣʶʯʝʥʠʝ ʣʠʰʥʠʭ ʩʣʘʛʘʝʤʳʭ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʩʧʦʩʦʙʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦ ʠʟʚʝʩʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʝʢʪʦʨʥʦʛʦ 

ʧʦʣʷ ʩʠʣ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ. ʉ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʛʨʘʥʠʯʝʥʦ ʨʘʤʢʘʤʠ ʪʨʝʭʤʝʨʥʦʛʦ ʝʚʢʣʠʜʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʘʜʠʝʥʪ, ʬʫʥʢʮʠʷ, ʯʘʩʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ, ʠʥʪʝʛʨʘʣ, ʧʝʨʝʤʝʥʥʘʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦ ʝʝ ʛʨʘʜʠʝʥʪʫ ʤʦʞʥʦ 

ʧʦʢʘʟʘʪʴ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʣ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʛʨʘʜʠʝʥʪʦʤ ʵʥʝʨʛʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʣʷ [1, 2].  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʪʴʩʷ 

ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʦʧʝʨʘʮʠʡ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʝʢʪʦʨʥʳʭ ʧʦʣʝʡ ʠ ʛʣʘʜʢʠʭ ʬʫʥʢʮʠʡ 

ʚ R3 [3-12]. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʦʪʳʩʢʘʥʠʷ ʬʫʥʢʮʠʠ ʧʦ ʝʝ ʛʨʘʜʠʝʥʪʫ 

  grad , ,
f f f

f f
x y z

å õµ µ µ
=Ð =æ ö

µ µ µç ÷
    (1) 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʯʠʩʣʝʥʠʠ ʢʨʠʚʦʣʠʥʝʡʥʦʛʦ 

ʠʥʪʝʛʨʘʣʘ: 

0 0 0

, ,

, ,

x y z

x y z

f f z
f dx dy dz

x y z

µ µ µ
= + + =

µ µ µñ  

0 0 0

0 0 0( , , ) ( , , ) ( , , )

yx z

x y z

f f f
x y z dx x y z dy x y z dz

x y z

µ µ µ
+ +

µ µ µñ ñ ñ . 

ɼʦʩʪʦʠʥʩʪʚʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴ. ʅʝʜʦʩʪʘʪʢʦʤ ï 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʙʦʨʘ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ (x0, y0, z0). ʇʦʩʣʝʜʥʝʝ 

ʩʦʧʨʷʞʝʥʦ ʩ ʧʨʦʠʟʚʦʣʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʚʠʜʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʨʷʞʝʥʦ ʩ ʪʨʫʜʥʦʩʪʷʤʠ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʜʘʯʫ. 

ɽʩʪʴ ʩʧʦʩʦʙʳ, ʣʠʰʝʥʥʳʝ ʵʪʦʛʦ ʠʟʲʷʥʘ. ʆʥʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʦʜʙʦʨʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ. ʀʭ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʷʚʣʷʶʪʩʷ 

ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʛʨʦʤʦʟʜʢʦʩʪʴ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʥʠʞʝ ʧʦʜʭʦʜ ʩʚʦʙʦʜʝʥ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ ʫʢʘʟʘʥʥʳʭ ʩʧʦʩʦʙʦʚ. 

ʇʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʢʦʤʧʘʢʪʥʦʩʪʠ ʦʥ ʩʦʧʦʩʪʘʚʠʤ ʩ ʧʝʨʚʳʤ ʩʧʦʩʦʙʦʤ, ʠ ʚ ʥʝʤ 

ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʪʦʯʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʷʝʪ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 
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ʊʝʦʨʝʤʘ. ʌʫʥʢʮʠʷ f ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʧʦ ʝʝ ʛʨʘʜʠʝʥʪʫ (1) ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ: 

2 xyz xy xz yz

f f f
f dx dy dz V V V V C

x y z

µ µ µ
= + + - - - - + =
µ µ µñ ñ ñ  

( , , ) ( , ) ( , ) ( )xyz xy xz xP x y z P x y P x z P x+ + + + 

( , , ) ( , ) ( , ) ( )xyz xy yz yQ x y z Q x y Q y z Q y+ + + + 

( , , ) ( , ) ( , ) ( )xyz xz yz zR x y z R x z R y z R z+ + + - 

2 xyz xy xz yzV V V V C- - - +     (2) 

ʇʨʠ ʵʪʦʤ  

xyz xyz xyz xyzP Q R V= = = ,     (3) 

xy xy xyP Q V= = ,     (4) 

xz xz xzP R V= = ,     (5) 

yz yz yzQ R V= = .     (6) 

ɺʝʣʠʯʠʥʳ (3) ï (6) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʢʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʧʝʨʝʤʝʥʥʳʝ, 

ʫʢʘʟʘʥʥʳʝ ʚ ʠʥʜʝʢʩʘʭ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʆʯʝʚʠʜʥʳ ʨʘʚʝʥʩʪʚʘ: 

( , , ) ( , ) ( , ) ( )xyz xy xz x

f
dx P x y z P x y P x z P x

x

µ
= + + +

µñ
, 

( , , ) ( , ) ( , ) ( )xyz xy yz y

f
dy Q x y z Q x y Q y z Q y

y

µ
= + + +

µñ
, 

( , , ) ( , ) ( , ) ( )xyz xz yz z

f
dz R x y z R x z R y z R z

z

µ
= + + +

µñ
, 

33 3
xyzPf f

dx
x y z x x y z x y z

µµ µ µ
= =

µ µ µ µ µ µ µ µ µ µñ , 

33 3
xyzQf f

dy
x y z y x y z x y z

µµ µ µ
= =

µ µ µ µ µ µ µ µ µ µñ , 

33 3
xyzRf f

dz
x y z z x y z x y z

µµ µ µ
= =

µ µ µ µ µ µ µ µ µ µñ . 

ʆʪʩʶʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ (3). 
22 2 2

xyz xz
Pf f P

dx
x y x x y x y x y

µµ µ µ µ
= = +

µ µ µ µ µ µ µ µ µñ , 

2 22 2
xyz xyQ Qf f

dy
x y y x y x y x y

µ µµ µ µ
= = +

µ µ µ µ µ µ µ µ µñ . 

ʆʪʩʶʜʘ ʩ ʫʯʝʪʦʤ (3) ʩʣʝʜʫʝʪ (4).  
22 2 2

xyz xz
Pf f P

dx
x z x x z x z x z

µµ µ µ µ
= = +

µ µ µ µ µ µ µ µ µñ , 
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22 2 2
xyz xz

Rf f R
dz

x z z x z x z x z

µµ µ µ µ
= = +

µ µ µ µ µ µ µ µ µñ . 

ʆʪʩʶʜʘ ʩ ʫʯʝʪʦʤ (3) ʩʣʝʜʫʝʪ (5).  
2 22 2

xyz yzQ Qf f
dy

y z y y z y z y z

µ µµ µ µ
= = +

µ µ µ µ µ µ µ µ µñ , 

2 22 2
xyz yzR Rf f

dz
y z z y z y z y z

µ µµ µ µ
= = +

µ µ µ µ µ µ µ µ µñ . 

ʆʪʩʶʜʘ ʩ ʫʯʝʪʦʤ (3) ʩʣʝʜʫʝʪ (6).  

ʂʦʦʨʜʠʥʘʪʳ ʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ (2) ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. 

xyz xy yz y

f f
dx Q Q Q Q

x x x

µ µ µå
= + + + + +æ

µ µ µç
ñ  

)2xyz xz yz z xyz xy xz yz

f
R R R R V V V V C

x

µ
+ + + - - - - + =

µ
. 

ʉʣʘʛʘʝʤʳʝ ʚ ʩʢʦʙʢʘʭ, ʷʚʣʷʶʱʠʝʩʷ ʬʫʥʢʮʠʷʤʠ ʦʪ x, ʢʨʦʤʝ ʧʝʨʚʦʛʦ ʚʟʘʠʤʥʦ 

ʫʥʠʯʪʦʞʘʶʪʩʷ. ʏʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ x ʦʪ ʦʩʪʘʣʴʥʳʭ ʨʘʚʥʳ ʥʫʣʶ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʯʘʩʪʥʳʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʧʦ y ʠ z. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʜʠʝʥʪ ʧʨʘʚʦʡ ʯʘʩʪʠ (2) ʨʘʚʝʥ (1), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʘʷ 

ʯʘʩʪʴ (2) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʩʩʪʘʥʦʚʣʝʥʥʫʶ ʬʫʥʢʮʠʶ f. ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʉʣʝʜʩʪʚʠʝ.  

xyz xy xz yz x y zf V V V V V V V C= + + + + + + +.   (7) 

ɿʜʝʩʴ    

( )x xV P x= ,  

( )y yV Q y= ,  

( )z zV R z=  

ʇʨʠʤʝʨ. 

grad sin 2
z z

f y x
y x

å õ
= + + + +æ ö
ç ÷

i
 

3 2 2 2

2
cos 2 3 ln 3 zxz x

x y yz y x y z e
y y

å õ å õ
+ - + + + + + -æ ö æ ö
ç ÷ ç ÷

j k  

2 2 3 3sin ln sin
xz xz

f x y z x x x y y z y
y y

å õ å õ
= + + + + + + + +æ ö æ ö
ç ÷ ç ÷

 

2 3 2 3ln 2 sin lnzxz xz
z x y z e x y z x y z C

y y

å õ
+ + - - - - - + =æ ö

ç ÷
 

2 3 2 3sin ln zxz
x y z x y z x y e C

y
+ + + + + - +. 

ɿʜʝʩʴ  
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xyz xyz xyz xyz

xz
P Q R V

y
= = = =, 

sinxy xy xyP Q V x y= = = ,      

lnxz xz xzP R V z x= = = ,      
2 3

yz yz yzQ R V y z= = = , 

2

x xP V x= = ,      

3

y yQ V y= = ,      

z

z zR V e= = . 

ɺʳʯʠʩʣʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ (7) ʝʱʝ ʢʦʤʧʘʢʪʥʝʝ. 
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A method for restoring function from its gradient, which is based on the summation of 

indefinite integrals of partial functions and eliminate redundant terms. It is noted that the use of the 

method for determining the energy of the physical field according to the known force vector field 

configuration is not limited relevance task. Given the specific technological research is limited to 

consideration of the scope of the three-dimensional Euclidean space. 

Key words: gradient, function, partial derivative, integral, variable. 

 

ʋɼʂ 514.1 

 

ʆ ʅɽʂʆʊʆʈʓʍ ʉɺʆʁʉʊɺɸʍ ʄʅʆɻʆʄɽʈʅʓʍ ʉʀʄʇʃɽʂʉʆɺ 

 

ʀ.ʇ. ʇʦʧʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ɻ. ʏʫʤʘʢʦʚ 
ʂʫʨʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʫʨʛʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ n-ʩʠʤʧʣʝʢʩʘ. ɺʚʦʜʠʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ 

ʦʨʠʝʥʪʘʮʠʠ ʵʣʝʤʝʥʪʦʚ n-ʩʠʤʧʣʝʢʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ɼʘʥʦ ʧʨʘʚʠʣʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʝʨʰʠʥ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʛʨʘʥʝʡ n-

ʩʠʤʧʣʝʢʩʘ. ɼʦʢʘʟʘʥʳ ʨʷʜ ʪʝʦʨʝʤ ʜʣʷ n-ʩʠʤʧʣʝʢʩʦʚ, ʚ ʪ.ʯ. ʪʝʦʨʝʤʘ ʢʦʩʠʥʫʩʦʚ, ʪʝʦʨʝʤʘ 

ʇʠʬʘʛʦʨʘ, ʪʝʦʨʝʤʘ ʦ ʧʨʦʝʢʮʠʷʭ ʠ ʜʨ. ʇʨʠʚʝʜʝʥʥʳʝ ʪʝʦʨʝʤʳ ʩʧʨʘʚʝʜʣʠʚʳ ʪʘʢʞʝ ʜʣʷ n-

ʩʠʤʧʣʝʢʩʦʚ, ʧʦʨʷʜʦʢ ʢʦʪʦʨʳʭ ʥʠʞʝ ʧʦʨʷʜʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: n-ʩʠʤʧʣʝʢʩ, ʢʦʩʠʥʫʩ, ʧʨʦʝʢʮʠʷ, ʪʨʝʫʛʦʣʴʥʠʢ, ʪʝʪʨʘʵʜʨ. 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʠʞʝ ʪʝʦʨʝʤʳ ʷʚʣʷʶʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʥʘ n-ʤʝʨʥʳʝ 

ʩʠʤʧʣʝʢʩʳ ʥʝʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʠʡ ʠ ʪʝʦʨʝʤ ʜʣʷ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʠ ʪʝʪʨʘʵʜʨʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʚʫʤʝʨʥʳʤʠ ʠ ʪʨʝʭʤʝʨʥʳʤʠ ʩʠʤʧʣʝʢʩʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʋʛʦʣ n-ʩʠʤʧʣʝʢʩʘ ï ʵʪʦ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʝʛʦ ʛʨʘʥʷʤʠ. 

ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʛʨʘʥʝʡ n-ʩʠʤʧʣʝʢʩʘ, ʢʘʢ ʯʘʩʪʝʡ ʣʠʥʝʡʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʜ ʣʠʥʝʡʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʨʷʤʳʝ, ʧʣʦʩʢʦʩʪʠ ʠ ʛʠʧʝʨʧʣʦʩʢʦʩʪʠ [1ï10]), 

ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ n ʪʦʯʝʢ, ʧʦʩʣʝʜʥʠʝ ʫʜʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʝʡ ʦʜʠʥʘʢʦʚʫʶ ʦʨʠʝʥʪʘʮʠʶ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʥʝʡʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ n-ʩʠʤʧʣʝʢʩʘ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʚʝʨʰʠʥʘʤʠ P1(x1, y1), P2(x2, y2), P3(x3, y3) 

ʪʦʯʢʠ ʫʜʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʪʘʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ: (P1, P2); (P2, P3); (P3, 

P1) ʠʣʠ (P1, P3); (P3, P2); (P2, P1). ʇʨʠ ʵʪʦʤ ʧʨʷʤʳʝ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʠ, ʙʫʜʫʪ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʠʣʠ ʧʨʦʪʠʚ 

ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʢʘʞʜʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ɼʣʷ ʪʝʪʨʘʵʜʨʘ ʩ ʚʝʨʰʠʥʘʤʠ P1 (x1, y1, z1), P2 (x2, y2, z2), P3 (x3, y3, z3),  

P4 (x4, y4, z4) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʤʠ: (P1, P2, P4); (P1, 

P4, P3); (P1, P3, P2); (P2, P3, P4) ʠʣʠ (P1, P4, P2); (P1, P3, P4); (P1, P2, P3); (P2, P4, 

P3). ʇʨʠ ʵʪʦʤ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʢʘʞʜʘʷ ʥʘʨʫʞʫ ʠʣʠ ʢʘʞʜʘʷ ʚʥʫʪʨʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʝʪʨʘʵʜʨʘ. ʀ ʪʘʢ ʜʘʣʝʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ ʛʨʘʥʠ n-ʩʠʤʧʣʝʢʩʘ, ʣʠʥʝʡʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ 

ʢʦʪʦʨʳʭ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʦʜʠʥʘʢʦʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʠ ʛʨʘʥʠ ʷʚʣʷʶʪʩʷ (n ï 1)-ʩʠʤʧʣʝʢʩʘʤʠ. ʄʝʩʪʦʤ ʠʭ ʧʝʨʝʩʝʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ (n ï 2)-ʛʨʘʥʴ ((n ï 2)-ʩʠʤʧʣʝʢʩ). ʉ ʵʪʠʤ (n ï 2)-ʩʠʤʧʣʝʢʩʦʤ ʩʦʚʧʘʜʘʶʪ 

2 ʣʠʥʝʡʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘ ʧʦʨʷʜʢʘ (n ï 2), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʦʝʤʫ (n ï 1)-ʩʠʤʧʣʝʢʩʫ. 

ʇʨʝʜʣʦʞʝʥʠʝ 1. ʅʘʟʚʘʥʥʳʝ ʣʠʥʝʡʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʧʦʨʷʜʢʘ 

(n ï 2) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʜʨʫʛ ʜʨʫʛʫ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʪʝʪʨʘʵʜʨʘ P1P2P3P4 ʣʠʥʝʡʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʦʙʲʝʢʪʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʝʙʨʫ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʩʝʢʘʶʪʩʷ ʛʨʘʥʠ P1P2P4 ʠ 

P1P4P3, ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʚ ʤʝʩʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠ P1P2P4, ʷʚʣʷʝʪʩʷ ʧʨʷʤʘʷ 

P4P1. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʨʘʥʠ P1P4P3 ï ʧʨʷʤʘʷ P1P4, ʧʨʦʭʦʜʷʱʘʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɼʣʷ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʩʠʤʧʣʝʢʩʘ P1P2P3P4P5 ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ ʪʦʯʢʠ P1, P3, P4 ʠ P1, 

P4, P3. 

ʀʥʜʫʢʪʠʚʥʦ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʣʶʙʦʡ n-ʩʠʤʧʣʝʢʩ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʠʷ 1 ʩʬʦʨʤʫʣʠʨʫʝʤ ʧʨʘʚʠʣʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʝʨʰʠʥ ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʛʨʘʥʝʡ 

n-ʩʠʤʧʣʝʢʩʘ, ʠʤʝʶʱʠʭ ʦʙʱʫʶ ʚʝʨʰʠʥʫ, ʢʘʢ ʯʘʩʪʝʡ ʣʠʥʝʡʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʘʚʠʣʦ 1. ɺʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʦʙʱʝʡ ʚʝʨʰʠʥʳ. 

ʂʘʞʜʘʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʧʨʝʜʳʜʫʱʝʡ ʧʫʪʝʤ 

ʚʳʯʝʨʢʠʚʘʥʠʷ ʚʝʨʰʠʥʳ, ʩʪʦʷʱʝʡ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ, ʠ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʢʦʥʝʮ 

ʚʝʨʰʠʥʳ, ʦʪʩʫʪʩʪʚʫʶʱʝʡ ʚ ʧʨʝʜʳʜʫʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʨʠ 

ʯʝʪʥʦʤ n ʩʣʝʜʫʶʱʠʤ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʧʠʩʳʚʘʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʥʘʢʠ, ʪ.ʝ. ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʩʦʩʪʘʚʣʝʥʳ ʚʩʝ 

n ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (n ʯʝʪʥʦʝ), ʥʫʞʥʦ ʚʦ ʚʩʝʭ ʯʝʪʥʳʭ ʠʣʠ ʥʝʯʝʪʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʩʜʝʣʘʪʴ ʧʦ ʥʝʯʝʪʥʦʤʫ ʯʠʩʣʫ ʧʝʨʝʩʪʘʥʦʚʦʢ.  

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩ ʚʳʯʝʨʢʥʫʪʦʡ ʚʝʨʰʠʥʦʡ, ʩʪʦʷʱʝʡ ʥʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ, ʦʧʨʝʜʝʣʷʝʪ (n ï 2)-ʛʨʘʥʴ n-ʩʠʤʧʣʝʢʩʘ, ʧʦ ʢʦʪʦʨʦʡ ʧʝʨʝʩʝʢʘʶʪʩʷ 
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ʜʚʝ ʝʛʦ ʛʨʘʥʠ, ʠ ʧʨʠ ʯʝʪʥʦʤ n ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʵʪʠʭ ʚʝʨʰʠʥ ʯʝʪʥʳʤ ʯʠʩʣʦʤ ʧʝʨʝʩʪʘʥʦʚʦʢ, ʦʙʫʩʣʦʚʣʠʚʘʷ ʦʜʠʥʘʢʦʚʫʶ 

ʦʨʠʝʥʪʘʮʠʶ ʣʠʥʝʡʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʥʘʜʣʝʞʠʪ ʵʪʘ 

(n ï 2)-ʛʨʘʥʴ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʤʝʞʥʳʤ ʛʨʘʥʷʤ. ɸ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʝʜʣʦʞʝʥʠʝʤ 1 ʦʨʠʝʥʪʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ. 

ɼʣʷ ʪʨʝʫʛʦʣʴʥʠʢʘ P1P2P3: (P1, P2), ï( P1, P3) ʠʣʠ (P1, P2), (P3, P1). 

ɼʣʷ ʪʝʪʨʘʵʜʨʘ P1P2P3P4: (P1, P2, P3), (P1, P3, P4), (P1, P4, P2). 

ɼʣʷ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʩʠʤʧʣʝʢʩʘ P1P2P3P4P5: (P1, P2, P3, P4),  

ï(P1, P3, P4, P5), (P1, P4, P5, P2), ï(P1, P5, P2, P3) ʠʣʠ (P1, P2, P3, P4), (P1, P4, P3, P5), 

(P1, P4, P5, P2), (P1, P2, P5, P3). 

ʀ ʪʘʢ ʜʘʣʝʝ. 

ʇʨʝʜʣʦʞʝʥʠʝ 2. ʋʛʦʣ ʤʝʞʜʫ ʣʠʥʝʡʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʘʥʷʤʠ n-ʩʠʤʧʣʝʢʩʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʦʜʠʥʘʢʦʚʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ n-ʩʠʤʧʣʝʢʩʘ, ʨʘʚʝʥ p ï a, ʛʜʝ a ï ʫʛʦʣ 

ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʘʥʷʤʠ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʪʨʝʫʛʦʣʴʥʠʢʘ P1P2P3 ʫʛʦʣ ʤʝʞʜʫ P1P2 ʠ P3P1 ʨʘʚʝʥ p ï 

a. 

ɼʣʷ ʪʝʪʨʘʵʜʨʘ P1P2P3P4 ʫʛʦʣ ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ ʪʦʯʢʠ P1, P2, P4 ʠ P1, P4, P3 ʨʘʚʝʥ p ï a. 

ʀʥʜʫʢʪʠʚʥʦ ʵʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʣʶʙʦʡ n-ʩʠʤʧʣʝʢʩ. 

ʇʨʝʞʜʝ ʯʝʤ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʜʦʢʘʟʘʪʴ ʨʷʜ ʪʝʦʨʝʤ, ʩʦʧʦʩʪʘʚʠʤ ʠʟʚʝʩʪʥʳʝ 

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʙʲʝʤʘ ʛʨʘʥʝʡ ʠ ʢʦʩʠʥʫʩʘ ʫʛʣʘ ʤʝʞʜʫ ʛʨʘʥʷʤʠ, ʘ ʪʘʢʞʝ 

ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʘʥʷʤ, 

ʜʣʷ ʩʠʤʧʣʝʢʩʦʚ ʨʘʟʣʠʯʥʳʭ ʧʦʨʷʜʢʦʚ. 

ɼʣʷ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  
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ɼʣʷ ʯʝʪʳʨʝʭʤʝʨʥʦʛʦ ʩʠʤʧʣʝʢʩʘ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʥʦʰʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʩʠʤʧʣʝʢʩʳ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ n ʠʟʦʤʦʨʬʥʳ. 

ʊʝʦʨʝʤʘ 1. (ʊʝʦʨʝʤʘ ʢʦʩʠʥʫʩʦʚ ʜʣʷ n-ʩʠʤʧʣʝʢʩʦʚ). ɼʣʷ n-ʩʠʤʧʣʝʢʩʘ  
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ʛʜʝ kj HH ,  ï ʛʨʘʥʠ n-ʩʠʤʧʣʝʢʩʘ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʛʨʘʥʝʡ n-ʩʠʤʧʣʝʢʩʘ ʙʫʜʝʤ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʘʚʠʣʘ 1. ʇʝʨʝʧʠʰʝʤ ʧʨʘʚʫʶ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ (1) ʚ ʚʠʜʝ: 
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(ʤʥʦʞʠʪʝʣʴ (-1) ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ( ) a-=a-p coscos ) 
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ʛʜʝ ( )1+nljC  ï ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʜʦʧʦʣʥʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ (n+1)-ʧʦʨʷʜʢʘ 

 
ɿʥʘʢ ʧʝʨʝʜ ( )1+nljC  ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʦʨʠʝʥʪʘʮʠʠ ʣʠʥʝʡʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʥʘʜʣʝʞʘʪ ʛʨʘʥʠ n-ʩʠʤʧʣʝʢʩʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʟʘʤʢʥʫʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɼʦʙʘʚʠʤ ʢ ʚʥʫʪʨʝʥʥʝʡ ʩʫʤʤʝ ʠ ʚʳʯʪʝʤ ( )1+nliC . 
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ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 
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ʆʧʨʝʜʝʣʝʥʠʝ 2. ɻʨʘʥʠ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ n-ʩʠʤʧʣʝʢʩʘ, ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ [3], ʷʚʣʷʶʪʩʷ ʢʘʪʝʪʘʤʠ. ɻʨʘʥʴ, ʥʝ ʷʚʣʷʶʱʘʷʩʷ 

ʢʘʪʝʪʦʤ, ʝʩʪʴ ʛʠʧʦʪʝʥʫʟʘ. 

ʇʨʝʜʣʦʞʝʥʠʝ 3. ɺ ʦʨʪʦʛʦʥʘʣʴʥʦʤ n-ʩʠʤʧʣʝʢʩʝ ʩʦʜʝʨʞʠʪʩʷ n ʢʘʪʝʪʦʚ ʠ 

ʦʜʥʘ ʛʠʧʦʪʝʥʫʟʘ. 

ʉʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 1. (ʊʝʦʨʝʤʘ ʇʠʬʘʛʦʨʘ ʜʣʷ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ n-

ʩʠʤʧʣʝʢʩʘ). ɼʣʷ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ n-ʩʠʤʧʣʝʢʩʘ  

ä
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=
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ikG VV
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22 . 

ʊʝʦʨʝʤʘ 2. (ʊʝʦʨʝʤʘ ʦ ʧʨʦʝʢʮʠʷʭ ʜʣʷ n-ʩʠʤʧʣʝʢʩʘ). ɼʣʷ n-ʩʠʤʧʣʝʢʩʘ 

ʦʙʲʝʤ ʛʨʘʥʠ ʨʘʚʝʥ ʩʫʤʤʝ ʧʨʦʝʢʮʠʡ ʥʘ ʥʝʝ ʦʙʲʝʤʦʚ ʦʩʪʘʣʴʥʳʭ ʛʨʘʥʝʡ, ʪ.ʝ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʝʨʝʧʠʰʝʤ ʧʨʘʚʫʶ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ (3) ʚ ʚʠʜʝ: 
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ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 3. ɼʣʷ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ n-ʩʠʤʧʣʝʢʩʘ: 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʀʟ ʪʝʦʨʝʤʳ ʇʠʬʘʛʦʨʘ 
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ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 4. ɼʣʷ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ n-ʩʠʤʧʣʝʢʩʘ  
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ɿʘʤʝʯʘʥʠʝ. ʇʨʠʚʝʜʝʥʥʳʝ ʪʝʦʨʝʤʳ ʩʧʨʘʚʝʜʣʠʚʳ ʪʘʢʞʝ ʜʣʷ n-ʩʠʤʧʣʝʢʩʦʚ, 

ʧʦʨʷʜʦʢ ʢʦʪʦʨʳʭ ʥʠʞʝ ʧʦʨʷʜʢʘ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 
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The definition of the n-simplex angle is given. The idea of the orientation of elements of n-

simplices relative to each other is introduced. A rule is given for determining the sequence of 

consideration of vertices in the analytical description of the faces of an n-simplex. A number of 

theorems for n-simplices have been proven, including cosine theorem, Pythagorean theorem, 

projection theorem, etc. The above theorems are also valid for n-simplices, the order of which is 

lower than the order of the space in which they are considered. 

Keywords: n-simplex, cosine, projection, triangle, tetrahedron. 

 

ʋɼʂ 519.852 

 

ʆʇʊʀʄʀɿɸʎʀʗ ɻʆʈʆɼʉʂʆʁ ʊʈɸʅʉʇʆʈʊʅʆʁ ʉɽʊʀ  

 

ʂ.ɽ. ʇʦʩʧʝʣʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ. ɺ. ɽʬʨʝʤʝʥʢʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ 

ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʴʶ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʞʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʠ ʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ Microsoft Excel. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ, ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ,  ʤʠʥʠʤʫʤ, ʮʝʣʝʚʘʷ 

ʬʫʥʢʮʠʷ, ʦʛʨʘʥʠʯʝʥʠʷ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ ʠʭ 

ʨʝʰʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʫ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʚ ʛʦʨʦʜʘ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʛ, ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ï ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʩʝʨʴʝʟʥʳʤ ʧʨʦʙʣʝʤʘʤ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʝʝ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʠ ʫʣʫʯʰʝʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜʳ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʙʢʠ ʠ ʫʣʫʯʰʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ï ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ [1] . 

ʇʨʦʚʝʜʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʚ 

ʛʦʨʦʜʝ. 

 

  



49 
 

ʆʧʪʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫ ʥʘʩ ʝʩʪʴ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʤʘʨʰʨʫʪʘ ʜʣʷ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠʟ ʪʦʯʢʠ ɸ ʚ ʪʦʯʢʫ ɺ: ʤʘʨʰʨʫʪ 1 ʩ ʜʣʠʥʦʡ 10 ʢʤ ʠ ʤʘʨʰʨʫʪ 2 ʩ 

ʜʣʠʥʦʡ  15 ʢʤ. ʇʫʩʪʴ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʟʜʘ ʧʦ ʤʘʨʰʨʫʪʫ 1 ʩʦʩʪʘʚʣʷʝʪ 150 ʨʫʙʣʝʡ 

ʚʚʠʜʫ ʧʦʢʨʳʪʠʷ ʜʦʨʦʛʠ, ʘ ʧʦ ʤʘʨʰʨʫʪʫ 2 ï 120 ʨʫʙʣʝʡ, ʦʜʥʘʢʦ ʧʦ ʚʪʦʨʦʤʫ 

ʤʘʨʰʨʫʪʫ ʥʝ ʤʦʛʫʪ ʧʨʦʝʭʘʪʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʤʘʰʠʥ ʚʚʠʜʫ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʚʠʞʝʥʠʷ, ʚ ʮʝʣʦʤ ʪʦ ʤʘʰʠʥ ʧʦʣʫʯʘʝʪʩʷ 10/N , ʛʜʝ N (ʦʙʱʘʷ 

ʜʣʠʥʘ ʤʘʨʰʨʫʪʦʚ). ɿʘʧʠʰʝʤ ʬʦʨʤʫʣʫ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʚʠʜʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʤʠʥʠʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ[3, c. 63]: 
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ɼʣʷ ʦʛʨʘʥʠʯʝʥʠʡ-ʥʝʨʘʚʝʥʩʪʚ ʚ ʟʘʜʘʯʝ: 
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ɸ ʪʝʧʝʨʴ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʡ-ʨʘʚʝʥʩʪʚ ʚ ʟʘʜʘʯʝ (ʢʘʥʦʥʠʯʝʩʢʠʡ ʚʠʜ) [3, c. 77]: 
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(4) 

ʛʜʝ : x1, x2, ..., xn ï ʧʝʨʝʤʝʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʘʩʭʦʜ ʥʘ ʧʨʦʝʟʜ ʧʦ 

ʢʘʞʜʦʤʫ ʤʘʨʰʨʫʪʫ; 

c1, c2, ..., cn ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʟʜ ʧʦ ʢʘʞʜʦʤʫ ʤʘʨʰʨʫʪʫ; 

a11, a12, ..., a1n, a21, a22, ..., a2n, ..., am1, am2, ..., amn ï ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʜʣʠʥʫ ʠ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʘʨʰʨʫʪʘ; 

b1, b2, ..., bm ï ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʜʣʠʥʫ ʤʘʨʰʨʫʪʘ. 

ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʚʳʛʦʜʥʳʡ ʤʘʨʰʨʫʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʟʜ ʠ ʚʨʝʤʝʥʠ. ʇʨʦʚʝʜʝʤ 

ʣʠʥʝʡʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʫʩʪʴ ʭ1 

ʠ ʭ2 ï ʢʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ, ʜʚʠʞʫʱʠʭʩʷ ʧʦ ʤʘʨʰʨʫʪʫ 1 ʠ ʤʘʨʰʨʫʪʫ 2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ (ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ) [4]: 

21 120150 xxF ³+³=    

ʆʛʨʘʥʠʯʝʥʠʷ: 

ʆʙʱʘʷ ʜʣʠʥʘ ʤʘʨʰʨʫʪʦʚ: Nxx =³+³ 21 1510 ; 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ ʥʘ ʚʪʦʨʦʤ ʤʘʨʰʨʫʪʝ ʥʝ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ: 52¢x ; 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʰʠʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ: 0, 21 ²xx . 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʪʫʪ ʤʦʛʫʪ ʙʳʪʴ ʝʱʸ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʘʞʜʘʷ ʩʠʪʫʘʮʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʘ, ʘ ʠʤʝʥʥʦ ʜʦʨʦʞʥʳʝ ʟʘʪʦʨʳ, ʧʝʨʝʢʨʳʪʠʷ ʧʦʣʦʩ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʘʤʠʭ ʜʦʨʦʛ. 

ʅʘʡʜʝʤ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ. ɼʦʧʫʩʪʠʤ, ʯʪʦ 

ʦʙʱʘʷ ʜʣʠʥʘ ʤʘʨʰʨʫʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 100 ʢʤ. ʇʨʠʤʝʥʠʤ ʤʝʪʦʜ ʣʠʥʝʡʥʦʛʦ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʘʡʜʝʤ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʭ1 ʠ ʭ2, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʟʜʘ: 

ʇʨʠʤʝʥʠʤ ʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ [2, c. 6], ʚʩʝ ʛʨʘʬʠʢʠ ʩʜʝʣʘʥʳ ʚ ʪʘʙʣʠʯʥʦʤ 

ʨʝʜʘʢʪʦʨʝ Microsoft Excel[5, c. 69], ʜʣʷ ʵʪʦʛʦ ʥʘʯʝʨʪʠʤ ʢʦʦʨʜʠʥʘʪʥʫʶ ʧʣʦʩʢʦʩʪʴ 

ʠ ʧʦʩʪʨʦʠʤ ʜʚʝ ʧʨʷʤʳʝ ʩ ʫʯʸʪʦʤ ʥʝʨʘʚʝʥʩʪʚ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ x2 ʚʪʦʨʦʛʦ ʤʘʨʰʨʫʪʘ ʦʪ x1 

ʧʝʨʚʦʛʦ ʤʘʨʰʨʫʪʘ ʙʝʟ ʚʝʢʪʦʨʘ-ʛʨʘʜʠʝʥʪʘ 

 

ʉʦʩʪʘʚʠʤ ʚʝʢʪʦʨ-ʛʨʘʜʠʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʢʘʞʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʤʘʢʩʠʤʠʟʘʮʠʠ: 

)2',1'( xFxFgradF=  (5) 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ ʢʦʦʨʜʠʥʘʪʳ F'x1 ʠ Fôx2 ï ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ,

)120;150(=gradF . 

ɸ ʪʝʧʝʨʴ ʧʨʦʚʝʜʸʤ ʝʛʦ ʦʪ ʥʘʯʘʣʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʜʦ ʢʦʦʨʜʠʥʘʪ ʝʛʦ 

ʢʦʥʮʘ ʠ ʦʧʫʩʪʠʤ ʥʘ ʥʝʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨ, ʘ ʧʦʪʦʤ ʝʛʦ ʥʫʞʥʦ ʧʘʨʘʣʣʝʣʴʥʦ 

ʧʝʨʝʥʝʩʪʠ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʪʦʯʢʦʡ (ʨʠʩ. 2). ʈʝʰʠʚ ʩʠʩʪʝʤʫ, ʟʥʘʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʦʢʨʫʛʣʠʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ ʯʠʩʣʦ ʤʘʰʠʥ, ʦʥʘ ʙʫʜʝʪ ʠʤʝʪʴ 

ʢʦʦʨʜʠʥʘʪʳ: x1=3; x2=5. 
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ x2 ʚʪʦʨʦʛʦ ʤʘʨʰʨʫʪʘ ʦʪ x1 

ʧʝʨʚʦʛʦ ʤʘʨʰʨʫʪʘ 

 

ʄʠʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʩʣʝ ʧʨʦʝʟʜʘ (ʚ ʨʫʙʣʷʭ): 

105051203150120150 21 =³+³=³+³= xxF . 

ʇʦʭʦʞʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʧʨʦʭʦʜʠʤʦʛʦ ʧʫʪʠ ʠ 

ʜʨʫʛʠʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʛʦʨʦʜʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʙʣʝʤʳ ʠ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʧʦʵʪʦʤʫ ʧʨʦʚʝʜʸʤ ʦʧʪʠʤʠʟʘʮʠʶ ʠ ʜʣʷ ʥʝʛʦ: 

 

ʆʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʘʚʪʦʙʫʩʦʚ ʚ ʛʦʨʦʜʝ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫ ʥʘʩ ʝʩʪʴ ʛʦʨʦʜ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʘʚʪʦʙʫʩʥʳʤʠ 

ʤʘʨʰʨʫʪʘʤʠ, ʠ ʥʫʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʚʪʦʙʫʩʦʚ ʧʦ ʤʘʨʰʨʫʪʘʤ 

ʪʘʢ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʘʚʪʦʙʫʩʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʛʦʨʦʜ, ʛʜʝ, x1 ʠ x2 ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʥʘ 1 ʠ 2 

ʤʘʨʰʨʫʪʘʭ. 

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ (ʤʠʥʠʤʠʟʘʮʠʷ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʙʫʩʦʚ): 

21 xxF +=  

ʆʛʨʘʥʠʯʝʥʠʷ: 

ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ 1: 31²x ; 

ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʥʘ ʤʘʨʰʨʫʪʝ 2: 22²x ; 

ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ: 721 ¢+xx . 

()1;1=gradF , ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʰʝʥʠʝʤ ʥʝʨʘʚʝʥʩʪʚ ʷʚʣʷʝʪʩʷ ʪʨʝʫʛʦʣʴʥʠʢ, 

ʪʘʢ ʢʘʢ ʚʩʝ ʫʩʣʦʚʠʷ ʩʭʦʜʷʪʩʷ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʧʨʦʤʝʞʫʪʢʝ. ʇʝʨʝʤʝʩʪʠʚ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʥʦʩʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʚʝʢʪʦʨʘ ʠ ʨʝʰʠʚ ʩʠʩʪʝʤʫ, ʧʦʣʫʯʠʤ 

ʨʠʩ. 3. 
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʙʫʩʦʚ x2 ʚʪʦʨʦʛʦ ʤʘʨʰʨʫʪʘ ʦʪ x1 

ʧʝʨʚʦʛʦ ʤʘʨʰʨʫʪʘ 

 

ʄʠʥʠʤʘʣʴʥʦʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʙʫʩʦʚ: 

52321 =+=+= xxF . 

 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʩʧʠʩʘʥʠʷ ʪʨʘʤʚʘʝʚ ʚ ʛʦʨʦʜʝ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʛʦʨʦʜʝ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʪʨʘʤʚʘʡʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʠ 

ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʜʚʠʞʝʥʠʷ ʪʨʘʤʚʘʝʚ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠ ʩʥʠʞʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, 

ʛʜʝ x1 ʠ x2 ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʤʚʘʝʚ ʥʘ 1 ʠ 2 ʤʘʨʰʨʫʪʘʭ 

ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ (ʄʠʥʠʤʠʟʘʮʠʷ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ): 

21 32 xxF ³+³= . 

ʆʛʨʘʥʠʯʝʥʠʷ: 

ʏʘʩʪʦʪʘ ʜʚʠʞʝʥʠʷ ʪʨʘʤʚʘʝʚ ʥʘ ʤʘʨʰʨʫʪʝ 1 ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʝʝ 4 ʨʘʟ ʚ 

ʯʘʩ:  41²x ;  

ʏʘʩʪʦʪʘ ʜʚʠʞʝʥʠʷ ʪʨʘʤʚʘʝʚ ʥʘ ʤʘʨʰʨʫʪʝ 2 ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʝʝ 3 ʨʘʟ ʚ 

ʯʘʩ:  32²x ; 

ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʤʚʘʝʚ, ʜʚʠʞʫʱʠʭʩʷ ʧʦ ʦʙʦʠʤ ʤʘʨʰʨʫʪʘʤ, ʥʝ 

ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ:  101021 ¢+xx . 

( )3;2=gradF , ʚ ʠʪʦʛʝ ʧʦʣʫʯʠʤ ʨʠʩ. 4. 
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ʈʠʩ. 4. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʪʨʘʤʚʘʝʚ x2 ʚʪʦʨʦʛʦ ʤʘʨʰʨʫʪʘ ʦʪ x1 

ʧʝʨʚʦʛʦ ʤʘʨʰʨʫʪʘ ʚ ʪʘʙʣʠʯʥʦʤ ʨʝʜʘʢʪʦʨʝ Microsoft Excel 

 

ʄʠʥʠʤʘʣʴʥʦʝ ʦʙʱʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ (ʪʨʘʤʚʘʝʚ ʚ ʯʘʩ): 

17334232 21 =³+³=³+³= xxF  
 

ɿʘʢʣʶʯʝʥʠʝ 

ʂʦʨʨʝʢʪʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʢʨʘʪʯʘʡʰʠʡ ʤʘʨʰʨʫʪ ʠ ʦʧʪʠʤʘʣʴʥʳʡ ʛʨʘʬʠʢ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ 

ʩ ʧʦʣʥʳʤ ʘʥʘʣʠʟʦʤ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ. ʇʨʠʚʝʜʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʥʦ ʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʥʳʭ ʢʘʨʪ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʩʠʩʪʝʤ ʩ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ. ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʩʥʠʞʘʝʪ ʩʫʤʤʘʨʥʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʠʟʜʝʨʞʢʠ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʥʘʠʣʫʯʰʝʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʝ ʨʝʰʝʥʠʝ. 
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This article discusses some problems related to the urban transport network and analyzes the 

possibility of overcoming them using linear programming, as well as describes in detail the solution of 

problems to optimize routes and their indicators using a graphical method using a Microsoft Excel 

spreadsheet editor. 

Keywords: Transport network, linear programming, minimum, objective function, constraints. 

 

ʋɼʂ 004.946 

 

ʇʆʃʅʆɽ ʆʊʉʃɽɾʀɺɸʅʀɽ ʊɽʃɸ ʏɽʈɽɿ ɺɽɹ-ʂɸʄɽʈʋ  

ɼʃʗ ʄʆɹʀʃʔʅʆʁ VR-ɻɸʈʅʀʊʋʈʓ 

 

ɼ.ɻ. ʍʨʫʩʪʘʣʝʚ, ɸ.ɼ. ʋʩʪʠʥʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɺ. ʂ. ʃʫʥʸʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʝʣʘ ʜʣʷ 

ʤʦʙʠʣʴʥʦʡ VR-ʛʘʨʥʠʪʫʨʳ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ 

ʬʦʥʝ ʨʦʩʪʘ ʠʥʜʫʩʪʨʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʤʦʙʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʧʦʧʫʣʷʨʥʳʤʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʣʥʦʮʝʥʥʳʤʠ ʰʣʝʤʘʤʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʦʣʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʝʣʘ, ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʚʝʙ-ʢʘʤʝʨʘ, 

ʛʘʨʥʠʪʫʨʘ, ʦʯʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʨʦʩʪ ʠʥʜʫʩʪʨʠʠ ʚʠʨʪʫʘʣʴʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʠ ʧʦʧʫʣʷʨʥʳʤʠ 

ʩʪʘʥʦʚʷʪʩʷ ʤʦʙʠʣʴʥʳʝ VR ʨʝʰʝʥʠʷ. 2023 ʛʦʜ ʜʘʣ ʧʦʥʷʪʴ, ʯʪʦ ʣʶʜʠ ʧʨʦʷʚʣʷʶʪ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʩʚʝʞʠʤ ʧʨʦʝʢʪʘʤ ʚ ʵʪʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʝʤʫ ʥʘʰʝʛʦ 

ʧʨʦʝʢʪʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʘʢʪʫʘʣʴʥʦʡ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʦʣʥʦʛʦ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʝʣʘ ʜʣʷ ʤʦʙʠʣʴʥʦʡ VR-ʛʘʨʥʠʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʝʙ-

ʢʘʤʝʨʳ. 
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ɿʘʜʘʯʠ ʧʨʦʝʢʪʘ: 

1. ʀʟʫʯʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʩ ʧʦʣʥʳʤ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʪʝʣʘ, 

ʦʙʦʟʥʘʯʠʪʴ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

2. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʝʩʪʦʚ ʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʯʘʩʪʝʡ ʪʝʣʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

3. ʈʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʩ SteamVR API ʠ ʦʧʨʝʜʝʣʠʪʴ ʩʧʦʩʦʙʳ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʨʝʢʝʨʦʚ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʪʝʨʷʭ ʪʦʯʥʦʩʪʠ 

ʦʪʩʣʝʞʠʚʘʥʠʷ. 

4. ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʪʨʝʢʝʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʚʠʞʝʥʠʡ ʪʝʣʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʞʝʩʪʦʚ ʝʛʦ ʨʫʢ. 

5. ʆʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʝʨʠʪʴ ʝʛʦ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝʩʪʦʚ. ʏʪʦ ʵʪʦ ʠ ʢʘʢ ʦʥʦ ʨʘʙʦʪʘʝʪ? 

ʂʦʤʧʴʶʪʝʨ ʚʠʜʠʪ ʞʝʩʪʳ ʙʣʘʛʦʜʘʨʷ ʤʦʜʝʣʷʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʜʥʘʢʦ 

ʜʣʷ ʥʝʛʦ ʨʫʢʠ ʷʚʣʷʶʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤ ʦʙʲʝʢʪʦʤ ʠʟ-ʟʘ ʘʢʪʠʚʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʥʷʪʴ ʬʦʨʤʫ, ʩʢʨʝʱʠʚʘʪʴ ʧʘʣʴʮʳ ʠʣʠ ʚʦʦʙʱʝ 

ʧʝʨʝʢʨʳʚʘʪʴ ʜʨʫʛ ʜʨʫʛʫ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʬʘʢʪʦʨʳ ʤʝʰʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ 

ʚʦʩʧʨʠʷʪʠʶ ʷʟʳʢʘ ʜʚʠʞʝʥʠʡ, ʪʘʢ ʢʘʢ ʥʘ ʨʫʢʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʘʢʪʠʚʥʳʝ ʪʦʯʢʠ. 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝʩʪʦʚ ʨʘʙʦʪʘʝʪ ʯʝʨʝʟ ʚʠʜʝʦʢʘʤʝʨʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ. ʄʘʰʠʥʘ ʠʟʫʯʘʝʪ ʪʦʯʢʠ ʚ ʪʨʸʭʤʝʨʥʦʡ ʧʨʦʝʢʮʠʠ ʠ ʩʦʧʦʩʪʘʚʣʷʝʪ ʠʭ 

ʧʦʣʦʞʝʥʠʝ. ʇʦ ʵʪʠʤ ʪʦʯʢʘʤ ʤʘʰʠʥʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʟʠʮʠʶ ʧʘʣʴʮʝʚ ʠ ʜʝʣʘʝʪ 

ʚʳʚʦʜ ʦ ʞʝʩʪʘʭ, ʠʩʭʦʜʷ ʠʟ ʩʚʦʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʥʠʭ [3]. 

 

ʅʘʰ ʧʨʦʝʢʪ 

ʄʳ ʩʪʨʝʤʠʤʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝʩʪʦʚ ʪʘʢ, ʯʪʦʙʳ ʦʥʦ ʙʳʣʦ 

ʧʦʭʦʞʝ ʥʘ ʧʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʚ ʘʚʪʦʥʦʤʥʳʭ ʰʣʝʤʘʭ ʧʦ ʪʠʧʫ Oculus Quest 2 ʠ 

Oculus Quest 3, ʥʦ ʤʦʛʣʦ ʨʘʙʦʪʘʪʴ ʯʝʨʝʟ ʚʝʙ-ʢʘʤʝʨʫ ʢʦʤʧʴʶʪʝʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʰʝʤ ʨʝʰʝʥʠʠ ʚʩʝʛʦ ʦʜʥʦʡ ʢʘʤʝʨʳ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʸʤ ʩʣʝʧʦʡ ʟʦʥʳ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʧʣʘʥʠʨʫʝʤ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʠʥʠ-ʩʪʘʥʮʠʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʪʝʣʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʨʘʟʥʳʭ ʫʛʣʦʚ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʪʦʯʥʦʩʪʠ ʩʯʠʪʳʚʘʥʠʷ ʜʚʠʞʝʥʠʡ ʯʝʣʦʚʝʢʘ. 
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ʈʠʩ. 1. ʉʨʘʚʥʝʥʠʝ ʩʣʝʧʳʭ ʟʦʥ ʫ Oculus Quest 2 ʠ Oculus Quest 3 

 

ɺ ʥʘʰʝʤ ʧʨʦʝʢʪʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ Driver4VR ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, VRidge ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ ʥʘ ʪʝʣʝʬʦʥ ʵʢʨʘʥʘ ʢʦʤʧʴʶʪʝʨʘ ʠ 

SteamVR ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʛʨʘʪʴ ʚ ʠʛʨʳ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʫʩʪʨʦʡʩʪʚʘ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʤʦʙʠʣʴʥʫʶ VR-ʛʘʨʥʠʪʫʨʫ ʚ 

ʚʠʜʝ ʦʯʢʦʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʜ ʪʝʣʝʬʦʥ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʳ ʠʟʫʯʠʣʠ ʨʘʟʣʠʯʥʳʝ VR ʨʝʰʝʥʠʷ ʩ ʧʦʣʥʳʤ 

ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʪʝʣʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʧʨʝʜʝʣʠʣʠ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʦʜʝʣʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʞʝʩʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʝʛʦ ʯʘʩʪʝʡ ʪʝʣʘ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʩʦʙʠʨʘʝʤʩʷ ʠʟʫʯʠʪʴ SteamVR API ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʠʝ 

ʩʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʪʨʝʢʝʨʦʚ, ʯʪʦ ʧʦʪʝʨʷ ʪʦʯʥʦʩʪʠ ʧʨʠ 

ʦʪʩʣʝʞʠʚʘʥʠʠ ʪʝʣʘ ʙʫʜʝʪ ʩʚʝʜʝʥʘ ʢ ʤʠʥʠʤʫʤʫ. ʊʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʪʨʝʢʝʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʚʠʞʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʞʝʩʪʦʚ ʝʛʦ ʨʫʢ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʦʩʣʝʜʫʶʪ ʜʘʣʴʥʝʡʰʠʝ ʫʣʫʯʰʝʥʠʷ ʧʨʦʝʢʪʘ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 
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The development of full body tracking software for mobile VR headsets is currently the most 

relevant, since against the background of the growth of the virtual reality industry, mobile solutions 

are becoming much more in demand and popular, compared with full-fledged virtual reality 

helmets. 
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ʀ ʆʈɻɸʅʀɿɸʎʀʗ ʉɺʆɽɻʆ ʊʆʈʈɽʅʊ-ʊʈɽʂɽʈɸ ʅɸ ʆʉʅʆɺɽ 
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ʈ. ʇ. ʐʠʭʠʨʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʘʩʩʠʩʪʝʥʪ ʀ. ʖ. ʂʥʳʰʦʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ BitTorrent ʧʨʦʪʦʢʦʣʘ ʥʘ 

ʧʨʠʤʝʨʝ TorrentPier CMS. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ, ʨʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʘ torrent ʬʘʡʣʘ ʠ ʧʨʠʥʮʠʧ 

ʦʨʛʘʥʠʟʘʮʠʠ peer-to-peer ʩʝʪʝʡ. ɺ ʢʘʯʝʩʪʚʝ ʠʪʦʛʘ, ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʢʘʩʘʝʤʦ ʘʢʪʫʘʣʴʥʦʩʪʠ 

ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: torrentpier, ʪʦʨʨʝʥʪ, ʙʠʪ-ʪʦʨʨʝʥʪ ʧʨʦʪʦʢʦʣ, p2p ʧʨʦʪʦʢʦʣ, ʬʦʨʫʤ, CMS, 

ʜʚʠʞʦʢ, ʚʝʙ-ʬʦʨʫʤ, bit-torrent, ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨ, ʪʨʝʢʝʨ, php, mysql, peer-to-peer. 

 

ʂʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʮʝʣʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʝʪʴ ʜʣʷ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʥʝʪ ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ, ʪʦ ʩʨʘʟʫ ʥʘ ʫʤ ʧʨʠʭʦʜʠʪ ʧʨʦʪʦʢʦʣ BitTorrent, ʥʠʞʝ 

ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʲʷʩʥʝʥʠʝ, ʧʦʯʝʤʫ ʵʪʦ ʥʘʠʣʫʯʰʠʡ ʩʧʦʩʦʙ ʜʝʣʠʪʴʩʷ 

ʢʦʥʪʝʥʪʦʤ. 

ɼʦʧʫʩʪʠʤ, ʝʩʪʴ ʥʝʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʧʦʜʝʣʠʪʴʩʷ ʩ ʤʘʩʩʦʡ 

ʣʶʜʝʡ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʜʝʣʝʥʥʳʡ ʩʝʨʚʝʨ, ʥʘ 

ʢʦʪʦʨʦʤ ʙʳʣʠ ʙʳ ʚʩʝ ʨʝʩʫʨʩʳ (ʦʥʠ ʞʝ ʤʘʪʝʨʠʘʣʳ), ʥʦ ʚʜʨʫʛ ʩ ʩʝʨʚʝʨʦʤ ʯʪʦ-ʪʦ 

ʩʣʫʯʠʪʩʷ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʘʪʝʨʠʘʣ ʩʨʘʟʫ ʞʝ ʩʪʘʥʝʪ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʞʝʣʘʶʱʠʭ 

ʝʛʦ ʟʘʛʨʫʟʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʟʘʛʨʫʟʢʠ ʙʳʣ ʩʝʨʚʝʨ. 

ɽʩʣʠ ʚʩʧʦʤʥʠʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ peer-to-peer (p2p) ʩʝʪʝʡ, ʪʦ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʦʥʠ 

ʣʠʰʝʥʳ ʪʘʢʦʛʦ ʥʝʜʦʩʪʘʪʢʘ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʩʢʘʯʘʚʰʠʡ ï ʷʚʣʷʝʪʩʷ ʠ 

ʨʘʟʜʘʶʱʠʤ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧ ʧʦʧʦʜʨʦʙʥʝʝ. ʉʫʱʝʩʪʚʫʝʪ ʢʣʠʝʥʪ 
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(ʧʦʣʴʟʦʚʘʪʝʣʴ), ʢʦʪʦʨʳʡ ʩʢʘʯʠʚʘʝʪ ʬʘʡʣ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʬʘʡʣ ʢʣʠʝʥʪʫ 

(ʧʦʣʴʟʦʚʘʪʝʣʶ) ʙʳʣ ʟʘʛʨʫʞʝʥ, ʪʦ ʵʪʦʪ ʩʘʤʳʡ ʢʣʠʝʥʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʨʘʟʜʘʶʱʝʛʦ, ʠʥʘʯʝ ʛʦʚʦʨʷ ï ʚ ʩʝʨʚʝʨ. ʀ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʤ ʙʦʣʴʰʝ ʣʶʜʝʡ 

(ʢʣʠʝʥʪʦʚ) ʩʢʘʯʘʶʪ ʬʘʡʣ, ʪʝʤ ʙʦʣʴʰʝ ʙʫʜʝʪ ʫʩʣʦʚʥʳʭ ʩʝʨʚʝʨʦʚ, ʢʦʪʦʨʳʝ 

ʙʝʩʧʨʝʨʳʚʥʦ ʤʦʛʫʪ ʜʝʣʠʪʴʩʷ ʵʪʠʤ ʬʘʡʣʦʤ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʣʠʝʥʪʘʤʠ. ɺʦʪ, 

ʩʦʙʩʪʚʝʥʥʦ, ʚʩʷ ʬʠʣʦʩʦʬʠʷ BitTorrent ʧʨʦʪʦʢʦʣʘ. ɺʩʸ ʨʘʩʩʢʘʟʘʥʥʦʝ ʚʳʰʝ, 

ʢʦʥʝʯʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ, ʥʦ ʦʪʢʫʜʘ ʧʦʷʚʣʷʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʬʘʡʣʘ 

(ʨʝʯʴ ʦʙ ʘʚʪʦʨʝ ʤʘʪʝʨʠʘʣʘ)? ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚʩʸ ʧʨʦʩʪʦ, ʫʩʣʦʚʥʳʡ ʘʚʪʦʨ 

ʤʘʪʝʨʠʘʣʘ ʩʦʟʜʘʝʪ ʨʘʟʜʘʯʫ (ʪʘʢ ʥʘʟʳʚʘʶʪʩʷ ʪʦʨʨʝʥʪ ʬʘʡʣʳ), ʠ ʝʛʦ ʢʦʤʧʴʶʪʝʨ 

ʧʝʨʚʦʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʩʝʨʚʝʨʦʤ, ʨʦʚʥʦ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʧʦʢʘ 

ʝʛʦ ʨʘʟʜʘʯʫ ʥʝ ʟʘʛʨʫʟʠʪ ʢ ʩʝʙʝ ʢʪʦ-ʪʦ ʜʨʫʛʦʡ. ɼʘʣʴʰʝ ʚʩʸ ʫʞʝ ʧʦ 

ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʮʝʧʦʯʢʝ, ʠ ʪʘʢ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ 

ʬʘʡʣʘ ʤʦʞʝʪ ʜʘʞʝ ʫʜʘʣʠʪʴ ʬʘʡʣʳ ʨʘʟʜʘʯʠ ʩʦ ʩʚʦʝʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʪʘʢ ʢʘʢ ʝʛʦ 

ʢʦʤʧʴʶʪʝʨ ʫʞʝ ʥʝ ʠʛʨʘʝʪ ʧʨʠʦʨʠʪʝʪʥʫʶ ʨʦʣʴ ʚ ʮʝʧʦʯʢʝ ʦʙʤʝʥʘ [5, 6]. 

ɼʦʧʫʩʪʠʤ, ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʜʘʯʘ, ʥʦ ʥʝʪ ʧʦʢʘ ʨʘʟʜʘʶʱʠʭ, ʢʘʢ ʤʦʞʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʨʘʟʜʘʯʫ, ʯʪʦʙʳ ʦʩʪʘʣʴʥʳʝ ʫʟʥʘʣʠ ʦ ʥʝʡ ʠ ʟʘʛʨʫʟʠʣʠ ʢ ʩʝʙʝ? ɼʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʜʘʯ ʩʫʱʝʩʪʚʫʶʪ ʪʨʝʢʝʨʳ, ʪʦʯʥʝʝ, ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨʳ. ʕʪʦ 

ʠʥʩʪʨʫʤʝʥʪ (ʢʘʢ ʧʨʘʚʠʣʦ, ʚʝʙ-ʬʦʨʫʤ ʩ ʬʫʥʢʮʠʷʤʠ, çʟʘʪʦʯʝʥʥʳʤʠè ʧʦʜ ʨʘʙʦʪʫ ʩ 

BitTorrent ʧʨʦʪʦʢʦʣʦʤ), ʥʘ ʢʦʪʦʨʦʤ ʧʫʙʣʠʢʫʶʪʩʷ ʠ ʦʙʩʫʞʜʘʶʪʩʷ ʨʘʟʜʘʯʠ. 

ʂʦʥʝʯʥʦ, ʨʘʟʜʘʯʠ ï ʵʪʦ ʦʙʳʯʥʳʝ ʬʘʡʣʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʭʦʜʠʪ, ʯʪʦ ʜʣʷ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʳʝ ʦʙʳʯʥʳʝ ʬʘʡʣʦʚʳʝ ʭʨʘʥʠʣʠʱʘ, 

ʦʙʣʘʢʘ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʝ ʩʝʨʚʠʩʳ? ɼʘ, ʤʦʞʥʦ, ʥʦ ʪʨʝʢʝʨʳ ʧʦʤʠʤʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʟʘʛʨʫʟʢʠ ʨʘʟʜʘʯʠ ï ʧʦʟʚʦʣʷʶʪ ʧʦʩʤʦʪʨʝʪʴ ʝʸ ʩʦʜʝʨʞʠʤʦʝ, 

ʫʟʥʘʪʴ ʧʦʜʨʦʙʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʨʘʟʜʘʶʱʠʭ / ʢʘʯʘʶʱʠʭ, ʠ ʝʱʸ ʤʥʦʛʦ-ʤʥʦʛʦ ʯʝʛʦ. 

ɺ ʦʙʱʝʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʙʦʪʳ ʩ BitTorrent 

ʧʨʦʪʦʢʦʣʦʤ, ʢʦʪʦʨʳʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʘʟʜʘʯ (ʪʦʨʨʝʥʪ ʬʘʡʣʦʚ) [5, 6]. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʧʦʧʫʣʷʨʥʳʭ ʜʚʠʞʢʦʚ (ʉʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʜʝʨʞʠʤʳʤ) ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʦʝʛʦ ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨʘ. ɺʩʝ ʜʚʠʞʢʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ, ʠʤʝʶʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ 

ʩʚʦʙʦʜʥʦʡ ʣʠʮʝʥʟʠʠ ʥʘ ʧʨʦʩʪʦʨʘʭ GitHub. 

- TorrentPier | (ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ); 

- UNIT3D | (ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ); 

- TBDev | (ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʢʨʘʱʝʥʘ); 

- ppkBB3cker | (ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʣʘʤʠ ʩʦʦʙʱʝʩʪʚʘ); 

- Simple Machines Forum | (ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʣʘʤʠ ʩʦʦʙʱʝʩʪʚʘ). 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʜʚʠʞʢʦʚ ï çʟʘʙʨʦʰʝʥʳè, ʠ ʠʭ ʨʘʟʨʘʙʦʪʢʘ 

ʠʜʸʪ ʩʠʣʘʤʠ ʩʦʦʙʱʝʩʪʚʘ ʠʟ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʥʘ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʦʡ 

ʦʩʥʦʚʝ. ɺʳʙʨʘʥʥʳʡ TorrentPier, ʧʦʞʘʣʫʡ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʜʚʠʞʦʢ, ʢʦʪʦʨʳʡ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ. ʂ ʩʣʦʚʫ, ʨʘʟʨʘʙʦʪʢʘ TorrentPier 

ʚʝʜʝʪʩʷ ʣʠʯʥʦ ʘʚʪʦʨʦʤ ʵʪʦʡ ʩʪʘʪʴʠ [1, 3]. 

ʀʪʘʢ, ʜʣʷ ʫʩʪʘʥʦʚʢʠ TorrentPier ʧʦʥʘʜʦʙʠʪʩʷ ʚʝʙ-ʩʝʨʚʝʨ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʥʘ ʥʝʤ PHP 8.1 (ʠʣʠ ʚʳʰʝ), ʘ ʪʘʢʞʝ, ʚ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱʘ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʉʋɹɼ MySQL. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʯʪʠ 

ʣʶʙʫʶ SQL-ʩʦʚʤʝʩʪʠʤʫʶ ʉʋɹɼ, ʥʘʧʨʠʤʝʨ: MariaDB, Percona. ʊʘʢ ʞʝ ʝʱʸ 
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ʧʨʠʜʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʥʘʩʪʨʦʠʪʴ ʚʝʙ-ʩʝʨʚʝʨ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ, ʠ ʚʢʣʶʯʠʪʴ 

ʧʘʨʫ PHP ʨʘʩʰʠʨʝʥʠʡ. ʋʩʪʘʥʦʚʢʘ ʥʘ ʵʪʦʤ ʟʘʚʝʨʰʝʥʘ, ʢʘʢ ʠʪʦʛ, ʧʦʣʫʯʠʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʛʦʪʦʚʳʡ ʜʣʷ ʨʘʙʦʪʳ ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨ, ʢʦʪʦʨʳʡ ʦʩʪʘʥʝʪʩʷ ʣʠʰʴ 

ʥʝʤʥʦʛʦ ʥʘʩʪʨʦʠʪʴ [1, 8]. 

 

 

ʈʠʩ. 2. ɺʥʝʰʥʠʡ ʚʠʜ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʩʪʨʝʯʘʝʪ ʛʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ. ɺ ʜʠʟʘʡʥʝ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʩʪʠʣʴ ʬʦʨʫʤʦʚ ʢʦʥʮʘ ʥʫʣʝʚʳʭ. ʊʘʢ ʦʥʦ ʠ ʝʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʦʩʥʦʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ phpBB ʜʚʠʞʦʢ (ʩʚʦʙʦʜʥʳʡ 

ʜʚʠʞʦʢ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʙ-ʬʦʨʫʤʘ), ʠ TorrentPier ʥʝ ʠʩʢʣʶʯʝʥʠʝ. 

ɼʘʣʝʝ ʩʦʟʜʘʸʪʩʷ ʥʦʚʳʡ ʬʦʨʫʤ ʯʝʨʝʟ ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠʡ ʨʘʟʜʝʣ, ʚ ʢʦʪʦʨʦʤ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ (ʧʫʙʣʠʢʫʝʪʩʷ) ʨʘʟʜʘʯʘ. 

 

 

ʈʠʩ. 3. ʉʪʨʘʥʠʮʘ ʩ ʨʘʟʜʘʯʝʡ 

 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 2, ʤʦʞʥʦ ʣʝʛʢʦ ʫʟʥʘʪʴ ʦʩʥʦʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʟʜʘʯʝ ʫʞʝ ʚ ʧʦʩʪʝ. ɸ ʠʤʝʥʥʦ, ʨʘʟʤʝʨ ʩʦʜʝʨʞʠʤʦʛʦ ʨʘʟʜʘʯʠ, ʩʘʤʦ ʩʦʜʝʨʞʠʤʦʝ, 
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ʢʦʣʠʯʝʩʪʚʦ ʩʢʘʯʘʚʰʠʭ ʨʘʟʜʘʯʫ, ʘ ʪʘʢʞʝ ʩʪʘʪʫʩ ʨʘʟʜʘʯʠ, magnet-ʩʩʳʣʢʠ ʠ 

ʤʥʦʛʦʝ-ʤʥʦʛʦʝ ʜʨʫʛʦʝ [3]. 

ɺ ʧʨʦʬʠʣʝ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʤʝʝʪʩʷ ʪʘʙʣʠʮʘ ʩ ʝʛʦ ʣʠʯʥʦʡ 

ʩʪʘʪʠʩʪʠʢʦʡ. ʊʦ ʝʩʪʴ ʝʛʦ ʚʢʣʘʜ ʚ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ. ʉʢʦʣʴʢʦ ʩʢʘʯʘʣ, 

ʩʢʦʣʴʢʦ ʨʘʟʜʘʣ, ʙʦʥʫʩʳ ʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʜʘʯʠ ʠ ʧʨʦʯʝʝ. 

 

 

ʈʠʩ. 4. ʊʘʙʣʠʮʘ ʚ ʧʨʦʬʠʣʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʝʛʦ ʩʪʘʪʠʩʪʠʢʦʡ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʢʝʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ 

ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʪʦʙʨʘʞʘʶʪ ʩʪʘʪʠʩʪʠʢʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʘ ʢʘʢ ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ TorrentPier) 

ʫʟʥʘʝʪ ʩʪʘʪʠʩʪʠʢʫ ʩʢʦʣʴʢʦ ʩʢʘʯʘʥʦ / ʦʪʜʘʥʦ? ɺʩʸ ʧʨʦʩʪʦ, ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʩʦʩʪʘʚʝ ʢʘʞʜʦʛʦ ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨʘ ʝʩʪʴ ʚʩʪʨʦʝʥʥʳʡ ʘʥʦʥʩʝʨ (announcer), ʢʦʪʦʨʳʡ 

ʟʘʥʠʤʘʝʪʩʷ ʩʙʦʨʦʤ ʩʪʘʪʠʩʪʠʢʠ ʦʪ ʪʦʨʨʝʥʪ-ʢʣʠʝʥʪʘ (ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʟʘʛʨʫʟʢʠ 

ʪʦʨʨʝʥʪʦʚ), ʘ ʪʘʢʞʝ ʘʥʦʥʩʝʨ ʷʚʣʷʝʪʩʷ ʩʚʷʟʳʚʘʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ, 

ʢʦʪʦʨʳʡ ʩʢʘʯʘʣ ʨʘʟʜʘʯʫ ʮʝʣʠʢʦʤ, ʠ ʢʣʠʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʪʦʣʴʢʦ ʭʦʯʝʪ ʝʸ 

ʟʘʛʨʫʟʠʪʴ. ɹʝʟ ʘʥʦʥʩʝʨʘ ï ʥʝ ʙʳʣʦ ʙʳ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ ʚ ʨʘʤʢʘʭ BitTorrent 

ʧʨʦʪʦʢʦʣʘ. ʂʘʢ ʧʨʘʚʠʣʦ ʜʚʠʞʢʠ, ʦ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ ï ʫʞʝ 

ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʘʥʦʥʩʝʨʦʤ ʠʟ çʢʦʨʦʙʢʠè, TorrentPier ʥʝ ʠʩʢʣʶʯʝʥʠʝ. TorrentPier 

ʪʘʢ ʞʝ ʫʤʝʝʪ ʨʘʙʦʪʘʪʴ ʠ ʩ ʩʪʦʨʦʥʥʠʤʠ ʘʥʦʥʩʝʨʘʤʠ, ʥʘʧʨʠʤʝʨ Ocelot [1, 4]. 

ʏʪʦ ʞʝ ʠʟ ʩʝʙʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʘʜʨʝʩ ʘʥʦʥʩʝʨʘ ʠ ʢʘʢ ʦʥ ʧʦʷʚʣʷʝʪʩʷ ʚ ʨʘʟʜʘʯʘʭ 

(ʪʦʨʨʝʥʪ ʬʘʡʣʘʭ)? ɿʜʝʩʴ ʪʦʞʝ ʚʩʸ ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪʦ. ɸʜʨʝʩ ʘʥʦʥʩʝʨʘ ʵʪʦ 

ʦʙʳʯʥʳʡ URL ʘʜʨʝʩ, ʥʘʧʨʠʤʝʨ, ʚʩʪʨʦʝʥʥʳʡ ʘʥʦʥʩʝʨ TorrentPier ʠʤʝʝʪ ʪʘʢʦʡ 

ʬʦʨʤʘʪ ʘʜʨʝʩʘ ï https://torrentpier.duckdns.org/bt/announce.php?uk=. ʂʘʢ ʚʠʜʥʦ, 

URL ʩʦʩʪʦʠʪ ʠʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʜʨʝʩʘ ʪʨʝʢʝʨʘ, ʧʫʪʠ ʢ ʩʢʨʠʧʪʫ ʘʥʦʥʩʝʨʘ ʠ ʚ 

ʢʦʥʮʝ ʚ ʢʘʯʝʩʪʚʝ GET ʧʘʨʘʤʝʪʨʘ ʫʢʘʟʳʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʢʣʶʯ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʢʦʪʦʨʳʡ ʩʢʘʯʘʣ ʨʘʟʜʘʯʫ ʢ ʩʝʙʝ. ʂʣʶʯ ʥʫʞʝʥ ʢʘʢ ʨʘʟ ʜʣʷ ʫʯʸʪʘ ʩʪʘʪʠʩʪʠʢʠ ʥʘ 

ʪʨʝʢʝʨʝ. ʊʦ ʝʩʪʴ ʢʣʶʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʘʧʨʠʤʝʨ 

ï PubBjD2DNw. ɺ ʠʪʦʛʝ ʘʜʨʝʩ ʠʤʝʝʪ ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ ʚʠʜ ï 

https://torrentpier.duckdns.org/bt/announce.php?uk=PubBjD2DNw. ɸʥʦʥʩʝʨʳ 

ʙʳʚʘʶʪ ʨʘʟʥʳʝ ʠ ʫ ʚʩʝʭ ʨʘʟʥʳʡ ʬʦʨʤʘʪ URL ʘʜʨʝʩʘ. ʅʘʧʨʠʤʝʨ, ʫ Ocelot ʪʘʢʦʡ 

ʬʦʨʤʘʪ ï https://torrentpier.duckdns.org/announce. URL ʘʜʨʝʩ ʘʥʦʥʩʝʨʘ 

çʚʰʠʚʘʝʪʩʷè ʚ ʪʦʨʨʝʥʪ ʬʘʡʣ ʧʨʠ ʥʘʞʘʪʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘ ʢʥʦʧʢʫ çʉʢʘʯʘʪʴè 

ʥʘ ʪʨʝʢʝʨʝ, ʜʝʣʘʝʪʩʷ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʫ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʥʠʢʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ [1]. 

ɺʦʪ ʪʘʢ ʚʳʛʣʷʜʠʪ ʩʧʠʩʦʢ ʘʥʦʥʩʝʨʦʚ ʚ ʪʦʨʨʝʥʪ-ʢʣʠʝʥʪʝ (ʧʨʦʛʨʘʤʤʘ ʜʣʷ 

ʟʘʛʨʫʟʢʠ ʪʦʨʨʝʥʪʦʚ) 
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ʈʠʩ. 5. ʉʧʠʩʦʢ ʘʥʦʥʩʝʨʦʚ ʚ ʪʦʨʨʝʥʪ ʨʘʟʜʘʯʝ 

 

ʇʦʜ ʠʥʜʝʢʩʦʤ 0 ʫʢʘʟʳʚʘʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʡ ʘʥʦʥʩʝʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ 

ʘʥʦʥʩʝʨ ʪʨʝʢʝʨʘ ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʜʘʯʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ. ʅʠʞʝ ʠʜʫʪ ʫʞʝ ʚʩʝ 

ʧʦʩʣʝʜʫʶʱʠʝ, ʩʧʠʩʦʢ ʘʥʦʥʩʝʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥ. ʏʝʤ ʠʭ 

ʙʦʣʴʰʝ ï ʪʝʤ ʣʫʯʰʝ, ʟʘ ʩʯʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʛʨʫʟʢʠ ʯʘʩʪʝʡ ʬʘʡʣʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʢʘʟʘʥ ʣʠʰʴ ʘʥʦʥʩʝʨ ʜʘʥʥʦʛʦ ʪʨʝʢʝʨʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʜʘʯʘ 

ʥʦʚʘʷ ʠ ʥʝ ʙʳʣʘ ʟʘʛʨʫʞʝʥʘ ʥʘ ʜʨʫʛʠʝ (ʩʪʦʨʦʥʥʠʝ ʪʨʝʢʝʨʳ), ʢʦʪʦʨʳʝ ʫʞʝ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʛʣʠ ʙʳ ʧʨʦʧʠʩʘʪʴ ʘʜʨʝʩʘ ʩʚʦʠʭ ʘʥʦʥʩʝʨʦʚ ʚ ʪʝʢʫʱʝʡ ʨʘʟʜʘʯʝ. ʊʘʢ ʞʝ 

ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʣʦʥʢʠ ʉʠʜʳ (Seed) ʠ ʃʠʯʠ (Leech). ʉʠʜʳ ï ʵʪʦ 

ʪʝ, ʢʪʦ ʩʢʘʯʘʣ ʩʝʙʝ ʨʘʟʜʘʯʫ ʠ ʨʘʟʜʘʝʪ ʝʸ. ʃʠʯʠ ï ʵʪʦ ʪʝ, ʢʪʦ ʟʘʛʨʫʞʘʶʪ ʨʘʟʜʘʯʫ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʊʦ ʝʩʪʴ, ʠʩʭʦʜʷ ʠʟ ʣʦʛʠʢʠ ï ʃʠʯʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʉʠʜʘʤ ʧʦ 

ʩʨʝʜʩʪʚʘʤ ʘʥʦʥʩʝʨʘ, ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʃʠʯʝʨ ʩʢʘʯʘʣ ʩʝʙʝ ʨʘʟʜʘʯʫ ʮʝʣʠʢʦʤ ï ʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʉʠʜʦʤ. ʀ ʪʘʢ ʧʦ ʢʨʫʛʫ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʫʯʘʩʪʥʠʢʦʤ ʦʙʤʝʥʘ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʫʯʘʩʪʥʠʢʦʚ ʦʙʤʝʥʘ ʦʙʱʠʤ ʩʣʦʚʦʤ ʥʘʟʳʚʘʶʪ ʇʠʨʳ (Peers) [2, 4, 6]. 

ɼʘʣʝʝ ʥʝʤʥʦʛʦ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʦʨʨʝʥʪ ʬʘʡʣʘ (ʨʘʟʜʘʯʠ). ɼʘʥʥʳʝ ʚ ʬʘʡʣʝ 

ʢʦʜʠʨʫʶʪʩʷ ʬʦʨʤʘʪʦʤ Bencode, ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʛʦʪʦʚʳʝ ʬʫʥʢʮʠʠ / ʧʦʣʥʦʮʝʥʥʳʝ 

ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʵʪʠʤ ʬʦʨʤʘʪʦʤ ʢʦʜʠʨʦʚʘʥʠʷ, ʯʪʦ ʟʘʤʝʪʥʦ ʦʙʣʝʛʯʘʝʪ 

ʞʠʟʥʴ ʨʘʟʨʘʙʦʪʯʠʢʫ. ʌʦʨʤʘʪ ʨʘʙʦʪʘʝʪ ʩ 4 ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ 

ï ʯʠʩʣʘ, ʩʧʠʩʢʠ, ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʤʘʩʩʠʚʳ, ʤʘʩʩʠʚʳ ʙʘʡʪʦʚ. ʕʪʦʛʦ ʥʘʙʦʨʘ ʪʠʧʦʚ 

ʜʘʥʥʳʭ ʚʧʦʣʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʩʪʨʫʢʪʫʨʫ ʪʦʨʨʝʥʪ ʬʘʡʣʘ. ʏʪʦ 

ʫʜʠʚʠʪʝʣʴʥʦ, ʪʘʢʦʡ ʬʦʨʤʘʪ ʢʦʜʠʨʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʛʜʝ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʙʦʣʴʰʝ, ʪʦ ʝʩʪʴ ʝʛʦ ʦʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʨʘʟ ʚ ʨʘʤʢʘʭ BitTorrent 

ʧʨʦʪʦʢʦʣʘ. ʉʘʤʦ ʩʦʜʝʨʞʠʤʦʝ ʪʦʨʨʝʥʪ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʙʦʣʴʰʦʡ 

ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ, ʚ ʢʦʪʦʨʦʤ ʫʞʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚʩʸ ʦʩʪʘʣʴʥʦʝ. ʅʠʞʝ 

ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʢʣʶʯʠ [4, 7]. 

- info ï ʘʩʩʦʮʠʘʪʠʚʥʳʡ ʤʘʩʩʠʚ ʩʦʜʝʨʞʘʱʠʡ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʬʘʡʣʘʭ ʚ ʨʘʟʜʘʯʝ (ʥʘʟʚʘʥʠʷ ʬʘʡʣʦʚ, ʨʘʟʤʝʨ ʠ ʪ. ʜ.); 

- announce ï URL ʘʜʨʝʩ ʦʩʥʦʚʥʦʛʦ ʘʥʦʥʩʝʨʘ (ʢʘʢ ʨʘʟ-ʪʘʢʠ ʪʦʪ, 

ʢʦʪʦʨʳʡ ʧʦʜ ʠʥʜʝʢʩʦʤ 0 ʠʜʸʪ); 

- announce-list ï ʩʧʠʩʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʥʦʥʩʝʨʦʚ (ʦʧʮʠʦʥʘʣʴʥʳʡ 

ʧʘʨʘʤʝʪʨ); 

- creation date ï UNIX timestamp ʩʪʨʦʢʘ ʩ ʜʘʪʦʡ ʩʦʟʜʘʥʠʷ ʨʘʟʜʘʯʠ 

(ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʨʘʟʜʘʯʠ ʯʝʨʝʟ ʪʦʨʨʝʥʪ-ʢʣʠʝʥʪ); 

- comment ï ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʨʘʟʜʘʯʠ (TorrentPier ʟʘʧʠʩʳʚʘʝʪ ʚ 

ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʩʩʳʣʢʫ ʥʘ ʨʘʟʜʘʯʫ); 

- created by ï ʢʝʤ (ʠʣʠ ʯʝʤ) ʩʦʟʜʘʥ ʪʦʨʨʝʥʪ, ʯʘʱʝ ʚʩʝʛʦ ʩʶʜʘ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ʠ ʚʝʨʩʠʷ ʪʦʨʨʝʥʪ-ʢʣʠʝʥʪʘ. 

ʇʦʤʠʤʦ ʵʪʠʭ ʦʩʥʦʚʥʳʭ ʢʣʶʯʝʡ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ, ʙʦʣʝʝ ʦʧʮʠʦʥʘʣʴʥʳʝ. 

ʅʘʧʨʠʤʝʨ: encoding, publisher, publisher-url ʠ ʪʘʢ ʜʘʣʝʝ. ʈʘʟʥʳʝ ʪʦʨʨʝʥʪ-
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ʢʣʠʝʥʪʳ / ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨʳ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴ ʩʚʦʠ ʧʨʦʧʨʠʝʪʘʨʥʳʝ ʢʣʶʯʠ. ʅʘ 

ʨʠʩʫʥʢʝ 5 ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʥʘʛʣʷʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʪʦʨʨʝʥʪ 

ʬʘʡʣʘ [7]. 

 

 

ʈʠʩ. 6. ʅʘʛʣʷʜʥʦʝ ʩʦʜʝʨʞʠʤʦʝ ʪʦʨʨʝʥʪ ʬʘʡʣʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʧʝʨʴ, ʢʦʛʜʘ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʦʨʠʷ ʦ BitTorrent 

ʧʨʦʪʦʢʦʣʝ ʠ çʦʧʨʦʙʦʚʘʥè TorrentPier ʥʘ ʧʨʘʢʪʠʢʝ, ʤʦʞʥʦ ʧʦʧʨʦʙʦʚʘʪʴ ʦʪʢʨʳʪʴ 

ʩʚʦʡ ʪʦʨʨʝʥʪ-ʪʨʝʢʝʨ. ɻʣʘʚʥʦʝ ʧʫʙʣʠʢʦʚʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʥʝ ʥʘʨʫʰʘʶʱʠʝ 

ʘʚʪʦʨʩʢʦʝ ʧʨʘʚʦ. ʇʦʞʘʣʫʡ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʥʘ ʵʪʦʪ ʩʯʸʪ ï BitTorrent 

ʧʨʦʪʦʢʦʣ ï ʵʪʦ ʣʠʰʴ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ, ʘ ʪʦ, ʢʘʢ ʝʛʦ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʠ / ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʪʨʝʢʝʨʦʚ ï ʦʩʪʘʝʪʩʷ ʥʘ ʠʭ 

ʩʦʚʝʩʪʠ. 

ɺʦʧʨʦʩ ʥʘʩʯʸʪ ʘʢʪʫʘʣʴʥʦʩʪʠ ʪʨʝʢʝʨʦʚ ʠ ʧʨʦʪʦʢʦʣʘ ʚ ʮʝʣʦʤ ï ʜʘʞʝ ʥʝ 

ʚʩʪʘʝʪ, ʧʦʩʢʦʣʴʢʫ, ʠʪʘʢ, ʧʦʥʷʪʥʦ, ʯʪʦ ʪʨʝʢʝʨʳ ʙʫʜʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʦʢʘ 

ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʜʘʯʠ. ʊʦʨʨʝʥʪ ʨʘʟʜʘʯʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ 

ʦʪ ʚʩʝʛʦ ʠʥʪʝʨʥʝʪʘ, ʧʦʵʪʦʤʫ ʠʭ ʠʩʯʝʟʥʦʚʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʢ ʪʦʤʫ 

ʞʝ, ʦʙʤʝʥ ʬʘʡʣʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʷʤʦ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʢʘʞʜʳʡ ʥʦʚʳʡ 

ʢʦʤʧʴʶʪʝʨ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʝʨʚʝʨʦʤ, ʠ ʪʘʢʠʭ ʩʝʨʚʝʨʦʚ ʦʯʝʥʴ ʤʥʦʛʦ, 

ʧʦʵʪʦʤʫ ʠʭ ʙʣʦʢʠʨʦʚʢʘ ʥʝʚʦʟʤʦʞʥʘ. ʏʪʦʙʳ ʧʨʝʢʨʘʪʠʪʴ ʵʪʫ ʮʝʧʦʯʢʫ ʦʙʤʝʥʘ, 

ʥʘʜʦ ʢʘʢ ʤʠʥʠʤʫʤ, ʯʪʦʙʳ ʚʩʝ ʢʦʤʧʴʶʪʝʨʳ, ʨʘʟʜʘʶʱʠʝ ʪʦʨʨʝʥʪ ʪʨʘʬʠʢ, 

ʧʝʨʝʩʪʘʣʠ ʝʛʦ ʨʘʟʜʘʚʘʪʴ, ʘ ʪʘʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ ʙʦʣʴʰʝ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ. 
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ʉɽʂʎʀʗ 2. ʄɸʐʀʅʆʉʊʈʆʀʊʈʆʀʊɽʃʔʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɽ ʆɹʆʈʋɼʆɺɸʅʀɽ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ  

ʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè ɻʨʠʮʝʥʢʦ ɺʷʯʝʩʣʘʚ ɺʣʘʜʠʤʠʨʦʚʠʯ 
 

ʋɼʂ 66.040.25 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʉʇʆʉʆɹɸʍ ɼʀʌʌʋɿʀʆʅʅʆɻʆ ʅɸʉʓʑɽʅʀʗ 

ɹʆʈʆʄ ʇʆɺɽʈʍʅʆʉʊɽʁ ʉʊɸʃʔʅʓʍ ʀɿɼɽʃʀʁ 

 

ʄ.ʂ. ʏʝʨʥʝʮʢʘʷ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʤʣ. ʥʘʫʯ. ʩʦʪʨ. ɺ.ɺ. ɿʦʙʥʝʚ, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʩʪʘʣʠ ʥʘ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʥʘʩʳʱʝʥʠʷ ʙʦʨʦʤ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ. ʆʧʠʩʘʥʳ ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʚʦʡʩʪʚʘ ʙʦʨʠʜʥʳʭ ʩʣʦʝʚ. ʇʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʝʯʥʦʛʦ ʩʧʦʩʦʙʘ 

ʥʘʩʳʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʦʛʦ ʠʟʜʝʣʠʷ ʣʝʛʠʨʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʩʧʦʩʦʙʘ 

ʥʘʩʳʱʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʨʠʨʦʚʘʥʠʝ, ʥʘʛʨʝʚ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʙʦʨʠʜʥʘʷ ʟʦʥʘ, 

ʧʝʨʝʭʦʜʥʘʷ ʟʦʥʘ, ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ. 

 

ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʩʪʘʣʝʡ ʷʚʣʷʝʪʩʷ 

ʙʦʨʠʨʦʚʘʚʘʥʠʝ. ɹʦʨʠʨʦʚʘʥʠʝ ð ʵʪʦ ʧʨʦʮʝʩʩ ʥʘʩʳʱʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ 

ʙʦʨʦʤ. ʇʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ, ʥʘʩʳʱʝʥʥʳʝ ʙʦʨʦʤ, ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʩʦ 

ʩʤʘʟʢʦʡ ʠ ʙʝʟ ʥʝʝ, ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ, ʬʨʝʪʠʥʛʢʦʨʨʦʟʠʠ ʠ ʪ.ʜ. ʂʦʨʨʦʟʠʦʥʥʘʷ 

ʩʪʦʡʢʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʞʝʣʝʟʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʧʣʘʚʦʚ ʚʦ ʤʥʦʛʠʭ ʘʛʨʝʩʩʠʚʥʳʭ 

ʩʨʝʜʘʭ ʠ ʦʢʘʣʠʥʦʩʪʦʡʢʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 650 ʉ̄ [1]. 

ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʩʪʘʣʠ ʥʘ ʧʨʦʮʝʩʩ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʥʘʩʳʱʝʥʠʷ ʙʦʨʦʤ ʚ 

ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ 

ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʪʘʣʠ, ʚʣʠʷʶʪ ʥʘ ʪʦʣʱʠʥʫ 

ʙʦʨʠʜʥʦʛʦ ʩʣʦʷ ʧʨʠ ʣʶʙʦʤ ʩʧʦʩʦʙʝ ʙʦʨʠʨʦʚʘʥʠʷ. ʅʠʢʝʣʴ, ʘʣʶʤʠʥʠʡ, ʢʨʝʤʥʠʡ, 

ʤʝʜʴ, ʤʘʨʛʘʥʝʮ - ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʩʪʘʣʠ ʧʨʠʤʝʩʠ ʠ ʣʝʛʠʨʫʶʱʠʝ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʥʘʛʨʝʚʝ - ʩʣʘʙʦ ʚʣʠʷʶʪ ʥʘ ʪʦʣʱʠʥʫ ʙʦʨʠʜʥʦʛʦ 

ʩʣʦʷ, ʣʠʙʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʥʝʝ ʥʝ ʚʣʠʷʶʪ [1]. ʋʤʝʥʴʰʘʶʪ ʪʦʣʱʠʥʫ ʙʦʨʠʜʥʦʛʦ 

ʩʣʦʷ - ʫʛʣʝʨʦʜ, ʭʨʦʤ, ʤʦʣʠʙʜʝʥ, ʚʦʣʴʬʨʘʤ, ʥʠʦʙʠʡ, ʪʠʪʘʥ, ʚʘʥʘʜʠʡ ʠ ʮʠʨʢʦʥʠʡ, 

ʧʨʠʯʝʤ ʠʭ ʚʣʠʷʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʫʛʣʝʨʦʜʘ ʢ ʮʠʨʢʦʥʠʶ [2]. ɼʣʷ ʛʨʫʧʧ 

ʩʪʘʣʝʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʫʨʦʚʥʶ ʩʦʜʝʨʞʘʥʠʷ ʫʛʣʝʨʦʜʘ ʠ ʣʝʛʠʨʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʙʦʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ (ʩʤ. 

ʪʘʙʣʠʮʫ 1). ɹʦʨʠʜʥʳʝ ʩʣʦʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʭʨʫʧʢʦʩʪʴ. ʕʪʦ ʧʨʠʯʠʥʘ ʜʝʬʝʢʪʦʚ 

ʦʙʨʘʙʦʪʢʠ - ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʠ ʩʘʤʦʩʢʘʣʳʚʘʥʠʷ ʙʦʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ. 
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ʊʘʙʣʠʮʘ 1 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʦʣʱʠʥʘ ʙʦʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʜʣʷ ʛʨʫʧʧ ʩʪʘʣʝʡ [3]. 

ɻʨʫʧʧʘ ʩʪʘʣʝʡ 
ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʦʣʱʠʥʘ 

ʙʦʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ, ʤʤ 

ʥʝʣʝʛʠʨʦʚʘʥʥʳʝ, 

ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʝ, 

ʩʨʝʜʥʝʣʝʛʠʨʦʚʘʥʥʳʝ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ 

¢0,25õ0,3 

ʥʝʣʝʛʠʨʦʚʘʥʥʳʝ, 

ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʳʝ, 

ʩʨʝʜʥʝʣʝʛʠʨʦʚʘʥʥʳʝ 

ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʳʝ 

¢0,2õ0,25 

ʚʳʩʦʢʦʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ ʩ ʣʶʙʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʫʛʣʝʨʦʜʘ 
¢1 

 

ɺ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʚʣʠʷʥʠʝ ʣʝʛʠʨʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʢʦʨʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʪʦʣʱʠʥʫ ʜʠʬʬʫʟʠʦʥʥʳʭ ʙʦʨʠʜʥʳʭ 

ʩʣʦʝʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʙʳʩʪʨʦʤ ʥʘʛʨʝʚʝ 

ʚʦʟʤʦʞʥʦ ʧʨʝʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʮʝʩʩʘ ʙʝʟ ʚʨʝʜʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʦʧʣʘʚʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʫʧʨʦʯʥʷʝʤʦʛʦ ʠʟʜʝʣʠʷ, ʨʦʩʪ ʟʝʨʥʘ ʠ ʪ.ʜ., 

ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʛʨʝʚʘ ʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʚʩʝʭ ʨʝʘʢʮʠʡ. 

ʉʨʝʜʥʝ ʠ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʝ ʜʝʪʘʣʠ ʧʦʩʣʝ ʙʦʨʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʧʦʜʚʝʨʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʘʢʘʣʢʝ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ɺʳʙʦʨ ʨʝʞʠʤʦʚ ʪʝʨʤʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʧʨʠ 

ʙʦʨʠʨʦʚʘʥʠʠ ʦʛʨʘʥʠʯʝʥ ʣʠʰʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʆʜʥʘʢʦ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʧʘʩʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʠ ʩʢʦʣʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ: 

- ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ, ʪʦʣʱʠʥʳ ʙʦʨʠʜʥʦʛʦ ʩʣʦʷ ʠ 

ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʷ; 

- ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʬʘʟ ʚ ʙʦʨʠʜʥʦʤ ʩʣʦʝ; 

- ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʝʛʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʙʦʨʠʜʥʦʤ ʩʣʦʝ. 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʟʘʢʘʣʢʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʤʘʢʩʠʤʘʣʴʥʦ ʫʤʝʥʴʰʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʬʝʢʪʦʚ (ʩʢʦʣʦʚ ʠ ʪʨʝʱʠʥ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʟʘʢʘʣʢʦʡ 

ʠ ʦʙʲʝʤʥʦʡ ʟʘʢʘʣʢʦʡ ʥʘ ʤʘʨʪʝʥʩʠʪ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʜʝʣʠʡ ʧʦʩʣʝ ʙʦʨʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

- ʰʣʠʬʦʚʘʥʠʝ ʘʣʤʘʟʥʳʤʠ ʠʣʠ ʵʣʴʙʦʨʦʚʳʤʠ ʢʨʫʛʘʤʠ; 

- ʧʦʣʠʨʦʚʢʘ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʠʟʜʝʣʠʷ ʘʣʤʘʟʥʦʡ ʧʘʩʪʦʡ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʩʚʦʡʩʪʚʘ ʙʦʨʠʜʥʳʭ ʩʣʦʝʚ 

ɹʦʨʠʜʥʳʡ ʩʣʦʡ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʟʦʥ: ʙʦʨʠʜʥʦʡ ʟʦʥʳ (ʟʦʥʳ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʙʦʨʘ ʠ ʞʝʣʝʟʘ) ʠ ʧʝʨʝʭʦʜʥʦʡ (ʟʦʥʳ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʙʦʨʘ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ Ŭ-ʞʝʣʝʟʝ). ɹʦʨʠʜʥʘʷ ʟʦʥʘ ʚ ʩʣʫʯʘʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʥʘʛʨʝʚʘ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʦʝ ʠʛʦʣʴʯʘʪʦʝ ʩʪʨʦʝʥʠʝ. ʀʛʣʳ ʙʦʨʠʜʦʚ, ʩʨʘʩʪʘʷʩʴ ʚ 
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ʦʩʥʦʚʘʥʠʷʭ, ʦʙʨʘʟʫʶʪ ʩʧʣʦʰʥʦʡ ʩʣʦʡ ʙʦʨʠʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʣʷ ʙʦʨʠʨʦʚʘʥʠʷ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʠʛʦʣʴʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ. ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʟʜʝʩʴ ʙʫʜʫʪ ʦʢʘʟʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

-  ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ; 

- ʫʜʝʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʠʥʜʫʢʪʦʨʘ; 

- ʛʣʫʙʠʥʘ ʧʨʦʛʨʝʚʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʭʦʜʘ ʠ ʪ.ʧ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʜʚʫʭʬʘʟʥʳʝ (FeB+Fe2B) 

ʙʦʨʠʜʥʳʝ ʩʣʦʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʚʝʨʜʦʩʪʴʶ 18000õ21000 ʄʇʘ, ʠ ʦʜʥʦʬʘʟʥʳʝ 

(Fe2B) ʙʦʨʠʜʥʳʝ ʩʣʦʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʚʝʨʜʦʩʪʴʶ 14000õ16000 ʄʇʘ [4]. 

ʉʦʦʪʥʦʰʝʥʠʝ ʙʦʨʠʜʦʚ FeB ʠ Fe2B ʚ ʜʚʫʭʬʘʟʥʳʭ ʩʣʦʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʧʦʩʦʙʦʤ, ʪʝʭʥʦʣʦʛʠʝʡ ʥʘʩʳʱʝʥʠʷ ʠ ʭʠʤʩʦʩʪʘʚʦʤ ʥʘʩʳʱʘʝʤʦʡ ʩʪʘʣʠ ʠ ʤʦʞʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʚ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ (ʩʤ. 

ʪʘʙʣʠʮʳ 2, 3). 

 

ʊʘʙʣʠʮʘ 2 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʙʦʨʠʩʪʦʡ ʬʘʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ 
ʂʦʣʠʯʝʩʪʚʦ ʚʳʩʦʢʦʙʦʨʠʩʪʦʡ ʬʘʟʳ, 

% 

ʵʣʝʢʪʨʦʣʠʟ 

ʛʘʟʦʚʦʝ ʙʦʨʠʨʦʚʘʥʠʝ 
<60 

ʞʠʜʢʦʩʪʥʦʝ ʙʝʟʵʣʝʢʪʨʦʣʠʟʥʦʝ 

ʙʦʨʠʨʦʚʘʥʠʝ 
<25 

ʧʦʨʦʰʢʦʚʦʝ ʙʦʨʠʨʦʚʘʥʠʝ <15 

ʥʘʛʨʝʚ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ¢25 

 

ʊʘʙʣʠʮʘ 3 

ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʙʦʨʠʩʪʦʡ ʬʘʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ 

ʌʘʢʪʦʨ ʉʦʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʙʦʨʠʩʪʦʡ ʬʘʟʳ 

ʚʨʝʤʷ ʙʦʨʠʨʦʚʘʥʠʷ ʫʚʝʣʠʯʝʚʘʝʪʩʷ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʙʦʨʠʩʪʦʡ 

ʬʘʟʳ ʚ ʩʣʦʝ 

ʫʛʣʝʨʦʜ, ʘʣʶʤʠʥʠʡ ʠ ʤʝʜʴ ʫʤʝʥʴʰʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚʳʩʦʢʦʙʦʨʠʩʪʦʡ ʬʘʟʳ 

ʣʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ʢʨʝʤʥʠʡ, 

ʤʦʣʠʙʜʝʥ, ʚʦʣʴʬʨʘʤ, ʥʠʢʝʣʴ ʠ 

ʤʘʨʛʘʥʝʮ 

ʫʚʝʣʠʯʠʚʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʳʩʦʢʦʙʦʨʠʩʪʦʡ ʬʘʟʳ 

ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ ʚʣʠʷʝʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʥʘʩʳʱʝʥʠʷ ʚʣʠʷʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʛʨʝʚʘ 

ʥʝʦʜʥʦʟʥʘʯʥʦ. 

 

ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚ ʩʪʘʣʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʙʨʘʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʭ 

ʙʦʨʠʜʦʚ, ʘ ʣʝʛʠʨʫʶʪ ʙʦʨʠʜʳ ʞʝʣʝʟʘ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʩʳʱʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʠʭ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʞʜʫ ʙʦʨʠʜʥʦʡ ʠ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʘʤʠ (ʩʤ. ʪʘʙʣʠʮʫ 4). 
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ʊʘʙʣʠʮʘ 4 

ɹʦʨʠʨʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ [5] 

ɻʨʫʧʧʘ ʩʪʘʣʝʡ 
ʇʨʦʮʝʩʩ 

ʥʘʩʳʱʝʥʠʷ 

ɹʦʨʠʜʥʘʷ 

ʟʦʥʘ 
ʇʝʨʝʭʦʜʥʘʷ ʟʦʥʘ 

ʩʨʝʜʥʝʫʛʣʝʨʦʜʠʩʪʳʝ 

ʩʪʘʣʠ 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʝ 

ʩʪʘʣʠ 

ʙʦʨ ʚʳʪʝʩʥʷʝʪ 

ʫʛʣʝʨʦʜ ʚ 

ʧʝʨʝʭʦʜʥʫʶ 

ʟʦʥʫ 

ʢ ʠʛʣʘʤ 

ʙʦʨʠʜʦʚ 

ʧʨʠʤʳʢʘʶʪ 

ʧʝʨʠʩʪʳʝ 

ʚʳʜʝʣʝʥʠʷ 

ʙʦʨʥʦʛʦ 

ʮʝʤʝʥʪʠʪʘ 

Fe3C0,2B0,8 

ʚʳʜʝʣʝʥʠʷ 

ʮʝʤʝʥʪʠʪʘ Fe3C, 

ʠʤʝʶʱʠʝ 

ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ 

ʠ 

ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʦ ʛʨʘʥʠʮʘʤ 

ʙʳʚʰʠʭ 

ʘʫʩʪʝʥʠʪʥʳʭ ʟʝʨʝʥ 

 

ʃʝʛʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʫʤʝʥʴʰʘʶʪ ʪʦʣʱʠʥʫ ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʳ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʚʣʠʷʥʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʚ ʨʷʜʫ: 

NiŸSiŸCrŸTiŸMo. 

 

ʊʘʙʣʠʮʘ 5 

ʉʨʘʚʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʥʘʩʳʱʝʥʠʷ [6] 

ʌʘʢʪʦʨʳ 

ʙʦʨʠʨʦʚʘʥʠʷ 

ʉʧʦʩʦʙʳ ʙʦʨʠʨʦʚʘʥʠʷ 

ʧʝʯʥʦʡ ʩʧʦʩʦʙ 

ʥʘʩʳʱʝʥʠʷ 

ʥʘʩʳʱʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ 

ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ 

ʚʨʝʤʷ 0,5õ6 ʯ. ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʘ Ac3¢(900õ1160)ʉ̄ ʮʠʢʣʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʘʷʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʪʨʫʢʪʫʨʘ ʥʝʠʟʙʝʞʝʥ ʨʦʩʪ ʟʝʨʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʬʘʟʦʚʳʝ 

ʧʨʝʚʨʘʱʝʥʠʷ, ʩʦʭʨʘʥʷʝʪʩʷ 

ʠʩʭʦʜʥʳʡ ʨʘʟʤʝʨ ʟʝʨʥʘ, ʥʦ ʯʘʱʝ 

ʫʤʝʥʴʰʘʝʪʩʷ 

ʜʝʬʝʢʪʳ 

ʦʙʨʘʙʦʪʢʠ 

ʨʘʩʪʨʝʩʢʠʚʘʥʠʝ ʠ 

ʩʘʤʦʩʢʘʣʳʚʘʥʠʝ 

ʙʦʨʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ 

ʩʥʠʞʘʝʪʩʷ ʭʨʫʧʢʦʩʪʴ ʠ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʘʤʦʩʢʘʣʳʚʘʥʠʶ, 

ʧʦʚʳʰʘʝʪʩʷ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ  

ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ 

ʩʥʠʞʘʝʪʩʷ ʧʣʘʩʪʠʯʥʦʩʪʴ, 

ʚʷʟʢʦʩʪʴ ʠ ʪ.ʧ. 

ʧʦʚʳʰʘʝʪʩʷ ʫʩʪʘʣʦʩʪʥʘʷ 

ʧʨʦʯʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ, 

ʧʣʘʩʪʠʯʥʦʩʪʴ 

 

ʉʨʘʚʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʙʦʨʠʨʦʚʘʥʠʷ ʩʪʘʣʝʡ ʠ ʙʦʨʠʨʦʚʘʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 5. 

ɹʦʨʠʨʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʯʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʩʳʱʝʥʠʷ. ʇʨʠ 

ʪʝʨʤʦʮʠʢʣʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘʩʳʱʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ: 
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- ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʝʙʫʝʤʦʡ ʪʦʣʱʠʥʳ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʩʣʦʷ ʟʘ ʤʝʥʴʰʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ; 

- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; 

- ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʝʨʜʮʝʚʠʥʳ ʩʪʘʣʠ; 

- ʩʬʝʨʦʠʜʠʟʘʮʠʷ ʢʘʨʙʠʜʦʚ, ʜʠʩʧʝʨʩʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʘʟ; 

- ʧʦʚʳʰʝʥʠʝ ʫʩʪʘʣʦʩʪʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʚʷʟʢʦʩʪʠ, ʧʣʘʩʪʠʯʥʦʩʪʠ; 

- ʠʟʤʝʣʴʯʝʥʠʝ ʟʝʨʥʘ, ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʩʳʱʘʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʜʘʸʪ ʨʘʚʥʦʤʝʨʥʳʡ ʜʠʬʬʫʟʠʦʥʥʳʡ ʩʣʦʡ; 

- ʧʦʥʠʞʝʥʥʘʷ ʭʨʫʧʢʦʩʪʴ ʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʘʤʦʩʢʘʣʳʚʘʥʠʶ; 

- ʧʦʚʳʰʝʥʥʘʷ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʴ; 

- ʧʦʚʳʰʝʥʥʳʡ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʫʧʨʦʯʥʝʥʥʦʛʦ ʠʟʜʝʣʠʷ. [2, 6, 7]. 

ɺ ʠʪʦʛʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʨʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ 

ʯʘʩʪʦʪʳ ʧʦʚʳʰʘʝʪ ʨʝʩʫʨʩ ʨʘʙʦʪʳ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠ ʩʥʠʞʘʝʪ ʠʭ ʩʪʦʠʤʦʩʪʴ. 

ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʰʝʚʳʝ ʤʝʥʝʝ ʣʝʛʠʨʦʚʘʥʥʳʝ ʩʪʘʣʠ. 

ʇʨʠ ʵʪʦʤ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ ʙʫʜʫʪ ʠʤʝʪʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ [6]. 

ɺr ʚʦʜ: ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ 

ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʚʥʦʝ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʥʘʩʳʱʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʷ, ʬʦʨʤʠʨʫʝʪ ʠʟʦʪʨʦʧʥʫʶ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ, ʩʦʟʜʘʸʪ ʙʦʣʝʝ ʪʦʣʩʪʳʡ ʩʣʦʡ ʧʦʢʨʳʪʠʷ ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʝʨʜʮʝʚʠʥʳ ʠ ʩʘʤʦʛʦ ʩʣʦʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. 
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2. ɻʫʨʴʝʚ ɸ.ʄ., ʍʘʨʘʝʚ ʖ.ʇ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʧʦʣʫʯʝʥʠʷ ʣʠʪʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ. - ɹʘʨʥʘʫʣ: ʈʦʩʩʠʷ, 2005. - 222ʩ. 

3. ɼʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ ʜʚʦʡʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɺ 3-ʭ ʪ. ʇʦʜ ʦʙʱ. 

ʨʝʜ. ʘʢʘʜʝʤʠʢʘ ʈɸʅ ʅ.ʇ. ʃʷʢʠʰʝʚʘ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1996, ʪ.1. 

4. ʃʘʙʫʥʝʮ ɺ.ʌ., ɺʦʨʦʰʥʠʥ ʃ.ɻ., ʂʠʥʜʘʨʯʫʢ ʄ.ɺ. ʀʟʥʦʩʦʩʪʦʡʢʠʝ 

ʙʦʨʠʜʥʳʝ ʧʦʢʨʳʪʠʷ. - ʂʠʝʚ: ʊʝʭʥʠʢʘ, 1989. - 158ʩ. 

5. ɿʦʙʥʝʚ ɺ.ɺ., ʏʝʨʥʝʮʢʘʷ ʅ.ɸ., ʏʝʨʥʝʮʢʘʷ ʄ.ʂ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʣʝʛʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʤʘʰʠʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʛʨʝʚʘ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ / ɺ.ɺ. ɿʦʙʥʝʚ, ʅ.ɸ. 

ʏʝʨʥʝʮʢʘʷ, ʄ.ʂ. ʏʝʨʥʝʮʢʘʷ // ʀʟʚʝʩʪʠʷ ʊʫʣʴʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. 2024. ˉ 1. ʉ. 608-617. 

6. ɿʝʤʣʷʢʦʚ ʉ.ɸ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ 



69 
 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɼʠʩʩ. ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ɹʘʨʥʘʫʣ, 2006. - 

156ʩ., ʠʣ. 

7. ɻʫʨʴʝʚ ɸ.ʄ., ʃʳʛʜʝʥʦʚ ɹ.ɼ., ʄʘʣʴʢʦʚʘ ʅ.ʖ., ʐʘʤʝʪʢʠʥʘ ʆ.ɺ., ʄʦʩʦʨʦʚ 

ɺ.ʀ., ʈʘʜʥʘʝʚ ɸ.ʈ. ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʪʘʣʝʡ / ɸ.ʄ. ɻʫʨʴʝʚ, ɹ.ɼ. ʃʳʛʜʝʥʦʚ, ʅ.ʖ. ʄʘʣʴʢʦʚʘ, ʆ.ɺ. 

ʐʘʤʝʪʢʠʥʘ, ɺ.ʀ. ʄʦʩʦʨʦʚ, ɸ.ʈ. ʈʘʜʥʘʝʚ // ʇʦʣʟʫʥʦʚʩʢʠʡ ʘʣʴʤʘʥʘʭ. - ɹʘʨʥʘʫʣ, 

2004. ï ˉ4 - ʉ.91-93. 

 
The influence of the steel composition on the process of boron diffusion saturation under 

conditions of heating by high-frequency currents is considered. The structure and properties of 

boride layers are described. A comparison is made between the traditional furnace method of 

saturating the surface of a steel product with alloying components and the method of saturation 

under heating conditions with high-frequency currents. 

Keywords: boration, heating with high frequency currents, boride zone, transition zone, 

chemical and thermal treatment 
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ʉɽʂʎʀʗ 3. ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ  

ʂʆʄʇʃɽʂʉʓ ʀ ʕʂʆʃʆɻʀʗ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ  

ʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚè ʂʫʨʩʦʚ ʀʚʘʥ ɺʠʪʘʣʴʝʚʠʯ 

 

ʋɼʂ 629.1 

 

ʈɸɿʈɸɹʆʊʂɸ ʉʍɽʄʓ ʉɹʆʈʂʀ ʇʈʀʎɽʇɸ ɼʃʗ ʊʈɸʅʉʇʆʈʊʀʈʆɺʂʀ 

ɻʈʋɿʆɺ ɺ ʋʉʃʆɺʀʗʍ ʉɽɺɽʈɸ 

 

ɺ.ɺ. ɽʥʠʯʝʚʘ, ɼ.ʀ. ɿʫʙʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ɸ. ʂʦʥʦʥʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ.ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʅ.ɸ. ʏʝʨʥʝʮʢʘʷ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʮʝʧʘ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ. ʈʘʩʩʤʦʪʨʝʥʘ ʩʙʦʨʢʘ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʷʞʝʣʦʚʝʩʥʳʡ ʛʨʫʟ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ, 

ʪʷʞʝʣʳʝ ʫʩʣʦʚʠʷ, ʧʨʠʮʝʧ, ʠʟʜʝʣʠʝ. 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠʮʝʧ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʫʟʦʚ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʙʦʨʢʠ 

ʧʨʠʮʝʧʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ. 

ɿʘʜʘʯʠ:  

1. ʈʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʮʝʧʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʛʨʫʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ; 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʮʝʧʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʉʝʚʝʨʘ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʫʟʦʚ ʚʝʩʴʤʘ 

ʚʦʩʪʨʝʙʦʚʘʥʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʦʩʪʘ. ɺʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʚʦʟʦʢ 

ʨʘʟʥʦʛʦ ʨʦʜʘ ʛʨʫʟʦʚ, ʥʘʧʨʠʤʝʨ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʧʨʦʯʝʡ ʪʝʭʥʠʢʠ ʠ ʜʨʫʛʠʭ ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʫʟʦʚ. ɺ 

ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ ʢʦʥʪʝʡʥʝʨʥʳʝ ʧʝʨʝʚʦʟʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʩʧʦʩʦʙʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʘ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. 

ʆʜʥʘʢʦ ʩʘʤ ʧʨʦʮʝʩʩ ʧʦʛʨʫʟʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʤʦʤʝʥʪʘʭ, ʙʝʟ ʫʯʝʪʘ 

ʢʦʪʦʨʳʭ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʙʝʟʦʧʘʩʥʘʷ ʜʦʩʪʘʚʢʘ ʛʨʫʟʘ ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ 

ʥʝʚʦʟʤʦʞʥʘ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʙʳʩʪʨʦʪʳ ʧʦʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʠʮʝʧ çʄʫʨʘʚʝʡè  
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʠʮʝʧʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʜʝʣʘʝʪʩʷ 

ʚʧʝʨʚʳʝ ʫ ʥʝʝ ʥʝʪ ʘʥʘʣʦʛʦʚ. ʇʨʠʮʝʧ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ 

ʧʝʨʝʚʦʟʢʫ ʢʦʥʪʝʡʥʝʨʦʚ ʦʪ ʦʜʥʦʛʦ ʩʫʜʥʘ ʢ ʜʨʫʛʦʤʫ, ʟʘʪʨʘʪʠʚ ʥʘ ʵʪʦ ʤʝʥʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ ʠ ʚʨʝʤʝʥʠ. ʇʨʠʮʝʧ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʚ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʦʡ ʧʨʦʭʦʜʠʤʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʛʫʩʝʥʠʯʥʘʷ ʣʝʥʪʘ. ʊʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʪʦʤ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪ ʢʘʢʠʭ-

ʪʦ ʦʩʦʙʳʭ ʩʤʘʟʳʚʘʶʱʠʭ ʞʠʜʢʦʩʪʝʡ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʜʰʠʧʥʠʢʠ 

ʩʢʦʣʴʞʝʥʠʷ. [1, ʩ. 217-225]. 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʠʮʝʧʘ ʩʦʩʪʦʠʪ ʠʟ ʩʚʘʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʣʝʤʝʥʪʳ 

ʛʫʩʝʥʠʯʥʦʛʦ ʜʚʠʞʝʪʝʣʷ ʩʦʙʨʘʥʳ ʩ ʧʦʤʦʱʴʶ ʙʦʣʪʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʨʠʮʝʧ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʛʨʫʟʢʠ ʚ ʥʝʛʦ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘ 20 

ʬʫʪʦʚ (ʨʘʟʤʝʨ 2450x6000 ʤʤ) ʚ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ. ʀʟʜʝʣʠʝ ʩʦʩʪʦʠʪ ʠʟ ʩʚʘʨʥʦʡ 

ʨʘʤʳ, ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ, ʛʫʩʝʥʠʯʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ʠ ʥʘʧʨʘʚʣʷʶʱʠʭ. ɻʘʙʘʨʠʪʥʳʝ 

ʨʘʟʤʝʨʳ ʧʨʠʮʝʧʘ 6480x4150x1900 ʤʤ. ʇʨʠ ʧʦʛʨʫʟʢʝ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʟʘʜʥʠʝ 

ʧʨʦʫʰʠʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʘʩʧʦʨʥʘʷ ʰʪʘʥʛʘ, ʠʩʢʣʶʯʘʶʱʘʷ ʜʝʬʦʨʤʘʮʠʶ 

ʟʘʜʥʝʡ ʯʘʩʪʠ ʨʘʤʳ ʧʨʠ ʧʦʛʨʫʟʢʝ (ʫʜʘʨʥʳʝ ʥʘʛʨʫʟʢʠ) ʠ ʧʝʨʝʚʦʟʢʝ (ʠʟʛʠʙʘʶʱʠʝ 

ʥʘʛʨʫʟʢʠ). ʇʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ (ʨʘʟʛʨʫʟʢʘ ʢʦʥʪʝʡʥʝʨʘ), ʰʪʘʥʛʘ 

ʩʥʠʤʘʝʪʩʷ ʜʣʷ ʦʪʢʨʳʚʘʥʠʷ ʢʦʥʪʝʡʥʝʨʘ ʠʣʠ ʩʥʷʪʠʷ ʝʛʦ ʩ ʧʨʠʮʝʧʘ. 

ɹʫʢʩʠʨʦʚʢʘ ʧʨʠʮʝʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʞʝʩʪʢʦʡ ʩʮʝʧʢʠ 

(ʦʪʩʫʪʩʪʚʠʝ ʪʦʨʤʦʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ), ʧʦʩʪʘʚʣʷʝʤʦʡ ʩ ʧʨʠʮʝʧʦʤ. ʇʨʠ ʨʘʟʛʨʫʟʢʝ 

ʢʦʥʪʝʡʥʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʪʠʚʦʦʪʢʘʪʥʳʝ ʫʧʦʨʳ (ʚ ʢʦʤʧʣʝʢʪʝ 

ʦʪʩʫʪʩʪʚʫʶʪ). ʇʝʨʝʩʪʘʚʠʚ ʩʮʝʧʢʫ, ʤʦʞʥʦ ʙʫʢʩʠʨʦʚʘʪʴ ʧʨʠʮʝʧ ʢʘʢ ʚʧʝʨʝʜ, ʪʘʢ ʠ 

ʥʘʟʘʜ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʅʘʧʨʘʚʣʷʶʱʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʛʨʫʟʢʠ ʢʦʥʪʝʡʥʝʨʘ ʩ ʙʘʨʞʠ ʥʘ ʙʘʨʞʫ 

ʚ ʫʩʣʦʚʠʷʭ ʢʘʯʢʠ. [2, ʩ. 456-489]. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ 

ɼʣʷ ʩʙʦʨʢʠ ʥʝʦʙʭʦʜʠʤʘ ʨʦʚʥʘʷ ʧʣʦʩʢʘʷ, ʚʳʩʪʘʚʣʝʥʥʘʷ ʧʦ ʫʨʦʚʥʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ʅʝʦʙʭʦʜʠʤʳ: ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, 

ʧʦʜʲʝʤʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʣʝʩʘʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʛʘʝʯʥʳʝ ʢʣʶʯʠ ʠ ʜʨ.  

1 ʋʩʪʘʥʦʚʢʘ ʧʨʦʜʦʣʴʥʳʭ ʙʘʣʦʢ (ʰʚʝʣʣʝʨ ˉ20) ʧʦʣʢʘʤʠ ʥʘʨʫʞʫ ʥʘ 

ʧʣʦʱʘʜʢʫ (ʨʠʩʫʥʦʢ 1). ɺ ʚʳʧʦʣʥʝʥʥʳʝ ʧʨʦʨʝʟʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ 

ʙʘʣʢʠ (ʜʚʫʪʘʚʨ ˉ16). ɺʳʩʪʘʚʣʷʶʪʩʷ ʧʨʦʜʦʣʴʥʳʝ ʙʘʣʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 2550 ʤʤ 

ʧʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʜʝʨʞʠʚʘʷ ʜʠʘʛʦʥʘʣʠ. ʈʘʩʩʪʦʷʥʠʷ ʚʳʭʦʜʘ 

ʧʦʧʝʨʝʯʥʳʭ ʙʘʣʦʢ ʠʟ ʥʠʞʥʝʛʦ ʰʚʝʣʣʝʨʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳ. ʇʨʦʠʟʚʦʜʠʤ 

ʩʚʘʨʢʫ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʩʧʣʦʰʥʳʤ ʰʚʦʤ. 
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ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ ʧʨʦʜʦʣʴʥʳ ʙʘʣʦʢ ʥʘ ʧʣʦʱʘʜʢʝ 

 

2 ʉʚʝʨʭʫ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʝʜʘʥʳ (ʨʠʩʫʥʦʢ 2) ʟʘʧʦʜʣʠʮʦ ʩ ʚʥʫʪʨʝʥʥʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʪʨʫʙʘʤʠ ʥʘʨʫʞʫ.  

 

 
ʈʠʩ. 2. ʋʩʪʘʥʦʚʢʘ ʨʝʜʘʥʦʚ ʪʨʫʙʘʤʠ ʥʘʨʫʞʫ 

 

ʊʨʫʙʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʦʪʠʚ ʧʦʧʝʨʝʯʥʳʭ ʙʘʣʦʢ. ʉʧʝʨʝʜʠ ʧʨʠʭʚʘʪʳʚʘʝʪʩʷ 

ʧʦʧʝʨʝʯʥʘʷ ʙʘʣʢʘ (ʙʘʤʧʝʨ-ʫʩʠʣʠʪʝʣʴ ʰʚʝʣʣʝʨ ˉ 18 ʚ ʢʦʤʧʣʝʢʪʝ) ʩʦʭʨʘʥʷʷ 

ʨʘʟʤʝʨ 2550 ʤʤ ʧʦ ʚʥʫʪʨʝʥʥʠʤ ʧʣʦʩʢʦʩʪʷʤ ʨʝʜʘʥʦʚ. ʉʧʝʨʝʜʠ ʠ ʩʟʘʜʠ 

ʧʨʦʠʟʚʦʜʠʤ ʩʚʘʨʢʫ ʩʧʣʦʰʥʳʤ ʰʚʦʤ ʧʨʠʮʝʧʥʳʭ ʧʨʦʫʰʠʥ (ʚ ʢʦʤʧʣʝʢʪʝ). 

ʉʟʘʜʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʨʘʩʧʦʨʥʫʶ ʰʪʘʥʛʫ ʚ ʧʨʦʫʰʠʥʫ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤ 

ʨʘʟʤʝʨ 2550 ʤʤ, ʧʨʦʚʝʨʷʷ ʪʘʢʞʝ ʜʠʘʛʦʥʘʣʠ. ʇʨʦʠʟʚʦʜʠʤ ʩʚʘʨʢʫ ʧʨʝʨʳʚʠʩʪʳʤ 

ʰʚʦʤ 100 ʤʤ ʯʝʨʝʟ 100 ʤʤ ʩ ʜʚʫʭ ʩʪʦʨʦʥ.  

 

 
ʈʠʩ. 3. ʉʚʘʨʢʘ ʧʨʠʮʝʧʥʳʭ ʧʨʦʫʰʠʥ ʠ ʫʩʪʘʥʦʚʢʘ ʨʘʩʧʦʨʥʦʡ ʰʪʘʥʛʠ 
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ʇʨʦʠʟʚʦʜʠʤ ʩʚʘʨʢʫ ʧʨʦʜʦʣʴʥʳʭ ʙʘʣʦʢ ʧʨʦʬʠʣʴʥʦʡ ʪʨʫʙʳ 80x40 ʧʦ ʮʝʥʪʨʫ 

(ʨʠʩʫʥʦʢ 4) 

 

 
ʈʠʩ. 4. ʉʚʘʨʢʘ ʧʨʦʜʦʣʴʥʳʭ ʙʘʣʦʢ 

 

ʋʩʪʘʥʦʚʢʘ ʣʦʙʦʚʦʛʦ ʣʠʩʪʘ, ʫʛʦʣʢʠ 75 ʫʩʠʣʠʪʝʣʠ ʠ ʧʨʦʜʦʣʴʥʳʝ 

ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʦʥʪʝʡʥʝʨʘ, ʫʛʦʣʦʢ 100, ʧʨʦʠʟʚʦʜʠʤ ʩʚʘʨʢʫ ʩʧʣʦʰʥʳʤ ʰʚʦʤ 

(ʨʠʩʫʥʦʢ 5). 

 

 
ʈʠʩ. 5. ʋʩʪʘʥʦʚʢʘ ʣʦʙʦʚʦʛʦ ʣʠʩʪʘ ʠ ʩʚʘʨʢʘ ʩʧʣʦʰʥʳʤ ʰʚʦʤ 

 

ʇʝʨʝʚʝʨʥʫʚ ʨʘʤʫ ʧʨʦʠʟʚʦʜʠʤ ʩʚʘʨʫ ʣʠʩʪʘ ʜʥʠʱʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʘʨʠʚʘʶʪʩʷ 

ʥʝʜʦʩʪʫʧʥʳʝ ʩʚʝʨʭʫ ʤʝʩʪʘ (ʨʠʩʫʥʦʢ 6). ʇʝʨʝʚʝʨʥʫʚ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʧʨʦʠʟʚʦʜʠʤ ʩʚʘʨʢʫ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. 
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ʈʠʩ. 6. ʉʚʘʨʢʘ ʣʠʩʪʦʚ ʜʥʠʱʘ ʠ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʇʨʦʠʟʚʦʜʠʤ ʩʚʘʨʢʫ ʥʠʞʥʠʭ ʦʧʦʨ ʥʘʧʨʘʚʣʷʶʱʠʭ (ʰʚʝʣʣʝʨ 10), ʫʛʦʣʦʢ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʙʦʢʦʚʠʥ (ʫʛʦʣʦʢ 100) ʠ ʵʣʝʤʝʥʪʳ ʙʘʤʧʝʨʘ (ʰʚʝʣʣʝʨ 18), 

ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʪ (ʨʠʩʫʥʦʢ 7). 

 

 
ʈʠʩ. 7. ʉʚʘʨʢʘ ʥʠʞʥʠʭ ʦʧʦʨ ʥʘʧʨʘʚʣʷʶʱʠʭ 

 

ʋʩʪʘʥʦʚʢʘ ʦʧʦʨʥʳʭ ʢʘʪʢʦʚ ʚ ʪʨʫʙʳ, ʧʦʚʦʨʘʯʠʚʘʷ ʚʚʦʜʷʪʩʷ ʚ ʬʠʢʩʘʪʦʨ. ʉ 

ʧʦʤʦʱʴʶ ʨʝʛʫʣʠʨʦʚʦʯʥʳʭ ʢʦʣʝʮ ʚʳʩʪʘʚʣʷʶʪʩʷ ʢʘʪʢʠ ʚ ʦʜʥʫ ʣʠʥʠʶ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʢʘʪʢʦʚ ʥʝ ʙʦʣʝʝ 2 ʤʤ. ʉ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʙʘʣʢʠ 

ʬʠʢʩʠʨʫʶʪʩʷ ʙʦʣʪʦʤ ʄ16 ʯʝʨʝʟ ʰʘʡʙʫ ʠ ʛʨʘʚʝʨ (ʨʠʩʫʥʦʢ 8, 9).  

 

 
ʈʠʩ. 8. ʋʩʪʘʥʦʚʢʘ ʦʧʦʨʥʳʭ ʢʘʪʦʢ ʚ ʬʠʢʩʘʪʦʨ 
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ʈʠʩ. 9. ʋʩʪʘʥʦʚʢʘ ʢʘʪʢʦʚ ʚ ʦʜʥʫ ʣʠʥʠʶ ʬʠʢʩʘʮʠʷ ʙʦʣʪʦʤ ʄ16 

 

ʋʩʪʘʥʦʚʢʘ ʛʫʩʝʥʠʯʥʦʡ ʣʝʥʪʳ (98 ʪʨʘʢʦʚ ʥʘ ʩʪʦʨʦʥʫ) ʠ ʩʦʝʜʠʥʝʥʠʝ ʧʘʣʴʮʝʤ 

(ʨʠʩʫʥʦʢ 10).  

 

 
ʈʠʩ. 10. ʋʩʪʘʥʦʚʢʘ ʛʫʩʝʥʠʯʥʦʡ ʣʝʥʪʳ 

 

ʇʨʦʠʟʚʦʜʠʤ ʩʙʦʨʢʫ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʫʯʠʪʳʚʘʷ ʥʘʧʨʘʚʣʷʶʱʠʝ 

ʥʘ ʨʘʤʝ ʠʟʜʝʣʠʷ (ʨʠʩʫʥʦʢ 11). 

 
ʈʠʩ. 11. ʉʙʦʨʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʨʘʚʣʷʶʱʝʡ 
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ʋʩʪʘʥʦʚʢʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʥʘ ʨʘʤʫ ʠ ʬʠʢʩʘʮʠʷ ʣʠʙʦ ʙʦʣʪʦʚʳʤ 

ʩʦʝʜʠʥʝʥʠʝʤ, ʣʠʙʦ ʩʚʘʨʢʦʡ. 

ʄʝʩʪʘ ʩʚʘʨʢʠ ʧʦʜʢʨʘʰʠʚʘʝʪʩʷ ʛʨʫʥʪ-ʵʤʘʣʴʶ 

 

  
ʈʠʩ. 12. ʋʩʪʘʥʦʚʢʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʥʘ ʨʘʤʫ ʠ ʬʠʢʩʘʮʠʷ 

 

 
ʈʠʩ. 13. ʀʟʜʝʣʠʝ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ 

 

ʀʟʜʝʣʠʷ ʤʦʛʫʪ ʧʦʩʪʘʚʣʷʪʴʩʷ ʢʘʢ ʚ ʩʦʙʨʘʥʥʦʤ, ʪʘʢ ʠ ʨʘʟʦʙʨʘʥʥʦʤ ʚʠʜʝ. 

ʂʦʤʧʣʝʢʪʘʮʠʷ ʠʟʜʝʣʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʘʭ. [3, ʩ. 128-143]. 
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ʊʘʙʣʠʮʘ 1 

ʂʦʤʧʣʝʢʪʘʮʠʷ ʨʘʟʙʦʨʥʦʛʦ ʧʨʠʮʝʧʘ 

 

 

  

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɽʜ. ʠʟʤ. ʂʦʣʠʯʝʩʪʚʦ 

1 ʅʠʞʥʠʝ ʧʨʦʜʦʣʴʥʳʝ ʙʘʣʢʠ ʰʚʝʣʣʝʨ ˉ20, 5700 

ʤʤ 

ʰʪ. 2 

2 ʈʝʜʘʥʳ (ʨʠʩʫʥʦʢ 2), 6300 ʤʤ ʰʪ. 2 

3 ʋʛʦʣʦʢ 100, 6000 ʤʤ ʰʪ. 2 

4 ʆʧʦʨʥʳʝ ʢʘʪʢʠ ʚ ʩʙʦʨʝ ʰʪ. 12 

5 ɻʫʩʝʥʠʯʥʘʷ ʣʝʥʪʘ (98 ʪʨʘʢʦʚ) ʰʪ. 2 

6 ʈʝʟʴʙʦʚʘʷ ʨʘʩʧʦʨʥʘʷ ʰʪʘʥʛʘ ʰʪ. 1 

7 ʃʦʙʦʚʦʡ ʣʠʩʪ, 4 ʤʤ ʰʪ. 1 

8 ʃʠʩʪ ʜʥʠʱʘ, 1,5 ʤʤ ʢʚ. ʤ. 15,6 

9 ʇʦʧʝʨʝʯʥʳʝ ʙʘʣʢʠ, ʜʚʫʪʘʚʨ ˉ 16, 3000 ʤʤ ʰʪ. 6 

10 ʃʦʙʦʚʦʡ ʫʩʠʣʠʪʝʣʴ, ʫʛʦʣʦʢ 75 ʰʪ. 4 

11 ʇʨʦʜʦʣʴʥʳʝ ʙʘʣʢʠ ʧʨʦʬʠʣʴʥʦʡ ʪʨʫʙʳ 80x40   ʰʪ. 5 

12 ʅʠʞʥʷʷ ʦʧʦʨʘ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʰʚʝʣʣʝʨ 10, 8 ʰʪ. 6 

13 ʂʨʝʧʣʝʥʠʝ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʰʚʝʣʣʝʨ 8, 80ʤʤ ʰʪ. 6 

14 ʅʘʧʨʘʚʣʷʶʱʘʷ ʰʪ. 6 

15 ʇʨʠʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʰʪ. 1 

16 ɻʨʫʥʪ-ʵʤʘʣʴ, 2 ʢʛ ʰʪ. 1 

17 ʕʣʝʤʝʥʪʳ ʙʘʤʧʝʨʘ (ʧʝʨʝʜʥʠʡ, ʟʘʜʥʠʡ) ʰʚʝʣʣʝʨ 

18 

ʢʦʤʧʣ. 1 

18 ʉʦʝʜʠʥʠʪʝʣʠ ʥʘʧʨʘʚʣʷʶʱʠʭ, ʧʨʦʬʠʣʴʥʘʷ ʪʨʫʙʘ 

80x40 

ʧʦʛ. ʤ. 36 

19 ʇʨʦʫʰʠʥʳ ʧʨʠʮʝʧʥʳʝ ʰʪ. 4 

20 ʈʝʛʫʣʠʨʦʚʦʯʥʳʝ ʰʘʡʙʳ ʢʦʤʧʣ. 1 
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ʊʘʙʣʠʮʘ 2 

ʂʦʤʧʣʝʢʪʘʮʠʷ ʩʦʙʨʘʥʥʦʛʦ ʧʨʠʮʝʧʘ 

 

ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ ï ʵʪʦ  ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʢ ʧʨʝʚʨʘʱʝʥʠʶ 

ʙʘʟʦʚʦʡ ʜʝʪʘʣʠ ʚ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ. ʉʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʙʦʨʢʠ 

ʧʨʠʮʝʧʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʷʞʝʣʦʚʝʩʥʳʭ ʛʨʫʟʦʚ ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 14.  

 
ʈʠʩ. 14. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ 

ɺʳʚʦʜʳ 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ɽʜ. ʠʟʤ. ʂʦʣʠʯʝʩʪʚʦ 

1 ʇʨʠʮʝʧ ʚ ʩʙʦʨʝ ʰʪ. 2 

2 ʆʧʦʨʥʳʝ ʢʘʪʢʠ ʚ ʩʙʦʨʝ ʰʪ. 24 

3 ɻʫʩʝʥʠʯʥʘʷ ʣʝʥʪʘ (98 ʪʨʘʢʦʚ) ʰʪ. 4 

4 ʈʝʟʴʙʦʚʘʷ ʨʘʩʧʦʨʥʘʷ ʰʪʘʥʛʘ ʰʪ. 2 

5 ʅʠʞʥʷʷ ʦʧʦʨʘ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʰʚʝʣʣʝʨ 10, 8 ʰʪ. 12 

6 ʂʨʝʧʣʝʥʠʝ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʰʚʝʣʣʝʨ 8, 80ʤʤ ʰʪ. 12 

7 ʅʘʧʨʘʚʣʷʶʱʘʷ ʰʪ. 12 

8 ʇʨʠʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʰʪ. 2 

9 ɻʨʫʥʪ-ʵʤʘʣʴ, 2 ʢʛ ʰʪ. 2 

10 ʕʣʝʤʝʥʪʳ ʙʘʤʧʝʨʘ (ʧʝʨʝʜʥʠʡ, ʟʘʜʥʠʡ) ʰʚʝʣʣʝʨ 18 ʢʦʤʧʣ. 2 

11 ʉʦʝʜʠʥʠʪʝʣʠ ʥʘʧʨʘʚʣʷʶʱʠʭ, ʧʨʦʬʠʣʴʥʘʷ ʪʨʫʙʘ 80x40 ʧʦʛ. ʤ. 72 

12 ʇʘʣʝʮ ʧʨʠʮʝʧʥʦʛʦ  ʰʪ. 4 

13 ʈʝʛʫʣʠʨʦʚʦʯʥʳʝ ʰʘʡʙʳ ʢʦʤʧʣ. 2 
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ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ.  

ɺ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʮʝʧʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʛʨʫʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʘ. 

2. ʈʘʟʨʘʙʦʪʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ; 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ ʧʨʠʮʝʧʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʮʝʣʴ ʠ ʨʝʰʝʥʳ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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The article presents the development of a trailer design for transporting goods in the North. 

Assembly considered 

Key words: heavy cargo, transportation, container transportation, serious condition, trailer, 

goods. 

 

ʋɼʂ 626.114.2.001.5 

 

ʊɽʅɼɽʅʎʀʀ ʈɸɿɺʀʊʀʗ ɸɺʊʆʊʈɸʂʊʆʈʅʆʁ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʆʁ ʊɽʍʅʀʂʀ ɺ ʆɹʃɸʉʊʀ ʉʅʀɾɽʅʀʗ 

ɼɸɺʃɽʅʀʗ ʅɸ ʇʆʏɺʋ 
 

ʄ.ʂ. ʏʝʨʥʝʮʢʘʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʤʣ. ʥʘʫʯ. ʩʦʪʨ. ʉ.ɸ. ɺʦʡʥʘʰ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ)ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʝʥʜʝʥʮʠʷʭ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʩ ʫʯʸʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʫ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʫʤʝʥʴʰʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʧʦʯʚʫ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʪʨʘʢʪʦʨʥʘʷ ʪʝʭʥʠʢʘ, ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʫ, ʢʦʣʝʷ, ʫʧʣʦʪʥʝʥʠʝ, 

ʰʠʥʳ, ʛʫʩʝʥʠʮʳ. 

 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʥʦʡ ʠ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ. 
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ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʫʯʠʪʳʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʫ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʪʨʝʙʫʝʪʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʪʝʭʥʠʢʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʙʳ 

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʡ ʠ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʝ 

ʥʘʥʦʩʷʱʠʭ ʚʨʝʜ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 

ɺʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʧʦʯʚʫ ʷʚʣʷʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʘʛʨʘʨʠʝʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʭʦʜʘ ʪʨʘʢʪʦʨʘ ʧʦ 

ʧʦʣʶ ʦʙʨʘʟʫʶʪʩʷ ʢʦʣʝʠ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʫʧʣʦʪʥʝʥʠʝ ʠ ʧʦʚʨʝʞʜʘʶʪ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʟʘʤʝʜʣʷʶʪ ʠʭ ʨʦʩʪ. ʇʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, 

ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ 1,1 ʜʦ 1,3 ʛ/ʩʤį, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ. ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʘ 0,1 ... 0,2 ʛ/ʩʤį ʦʪ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʝʪ 

ʩʥʠʟʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ. ʇʦʩʝʚʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ 

ʪʝʭʥʠʢʠ, ʨʘʟʚʠʚʘʶʪʩʷ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ ʠ ʤʝʥʝʝ ʦʜʥʦʨʦʜʥʦ. ʕʪʦ ʷʚʣʝʥʠʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʧʦʯʚʘʭ ʚʩʝʭ ʪʠʧʦʚ. ʂʫʣʴʪʫʨʥʳʝ ʨʘʩʪʝʥʠʷ, ʨʘʩʪʫʱʠʝ ʚ ʩʣʝʜʝ 

ʪʨʘʢʪʦʨʘ, ʨʘʟʚʠʚʘʶʪʩʷ ʚ 3-3,5 ʨʘʟʘ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʪʝ, ʯʪʦ ʥʘʭʦʜʷʪʩʷ ʚʜʘʣʠ ʦʪ 

ʢʦʣʝʩ. ʆʙʨʘʙʦʪʢʘ 90% ʧʦʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦʡ ʟʘ ʩʝʟʦʥ ʧʨʠʚʦʜʠʪ 

ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʧʦʯʚʫ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦʩʝʚʦʚ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʟʠʪʴ ʩʪʝʧʝʥʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ, ʥʦ ʠ 

ʦʛʨʘʥʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ. ɺʤʝʩʪʦ 2õ3 

ʧʨʦʭʦʜʦʚ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʚʳʧʦʣʥʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʚʝʣʠʯʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 5%. 
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ʊʘʙʣʠʮʘ 

ʉʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ [1, 2, 3, 4] 

ʉʧʦʩʦʙ 
ʈʝʘʣʠʟʘʮʠʷ 

ʩʧʦʩʦʙʘ 
ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʧʦʩʦʙʘ ʅʝʜʦʩʪʘʪʢʠ ʩʧʦʩʦʙʘ 

1 2 3 4 5 

ʋʤʝʥʴʰʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʥʘ 

ʧʦʯʚʫ 

ʋʤʝʥʴʰʝʥʠʝ 

ʚʝʩʘ ʤʘʰʠʥʳ. 

ʋʚʝʣʠʯʝʥʠʝ 

ʧʣʦʱʘʜʠ 

ʢʦʥʪʘʢʪʘ ʢʦʣʝʩʘ 

ʩ ʧʦʯʚʦʡ. 

ʉʧʘʨʝʥʥʳʝ ʢʦʣʝʩʘ, 

ʩʪʨʦʝʥʥʳʝ ʢʦʣʝʩʘ, ʘʨʦʯʥʳʝ 

ʰʠʥʳ. 

ʉʪʝʧʝʥʴ ʫʧʣʦʪʥʝʥʠʷ ʧʦ ʩʣʝʜʫ ʪʨʘʢʪʦʨʘ ʥʠʞʝ ʚ 1,5õ2 

ʨʘʟʘ, ʧʦʚʳʰʝʥʥʘʷ ʧʨʦʭʦʜʠʤʦʩʪʴ ʘʛʨʝʛʘʪʦʚ ʧʨʠ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ. 

ʉʠʣʴʥʦ ʫʧʣʦʪʥʷʝʪ ʧʦʯʚʫ. ʇʨʠ ʠʟʙʳʪʢʝ 

ʚʣʘʛʠ ʢʦʣʝʩʦ ʧʨʦʙʫʢʩʦʚʳʚʘʝʪ ʜʦ ʛʣʫʙʦʢʦʡ 

ʢʦʣʝʠ. 

ʐʠʥʳ ʩʚʝʨʭʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ. 

ʈʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʯʚʫ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ. 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʛʫʩʝʥʠʮʳ. 

ʃʠʪʳʝ ʨʝʟʠʥʦʪʨʦʩʦʚʳʝ 

ʛʫʩʝʥʠʮʳ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʥʘʪʷʞʝʥʠʝʤ. 

ʉʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʪʨʘʢʪʦʨʘ ʥʘ ʧʦʯʚʫ ʧʨʠ ʚʳʩʦʢʠʭ 

ʪʷʛʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 

ʈʘʟʨʫʰʘʝʪ ʧʦʢʨʳʪʠʷ ʜʦʨʦʛ; ʧʝʨʝʜʘʝʪ 

ʚʠʙʨʘʮʠʠ ʦʪ ʜʚʠʛʘʪʝʣʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ 

ʧʦʯʚʝ, ʩʠʣʴʥʦ ʫʧʣʦʪʥʷʷ ʝʸ; ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʷʝʪ ʜʘʚʣʝʥʠʝ ʧʦ ʧʷʪʥʫ ʢʦʥʪʘʢʪʘ ʩ 

ʛʨʫʥʪʦʤ (ʚʝʨʪʠʢʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʦʪ 

ʢʘʞʜʦʛʦ ʢʘʪʢʘ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʛʨʫʥʪ ʯʝʨʝʟ 

ʪʨʘʢ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʯʝʩʢʠʝ ʜʘʚʣʝʥʠʷ ʚ 

ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʛʫʩʝʥʠʮʳ ʚʦʟʨʘʩʪʘʶʪ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ). 

ʈʝʟʠʥʦʚʘʷ ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ 

ʛʫʩʝʥʠʮʘ. 

ʈʘʚʥʦʤʝʨʥʘʷ ʵʧʶʨʘ ʜʘʚʣʝʥʠʷ ʜʚʠʞʠʪʝʣʷ ʥʘ ʧʦʣʦʪʥʦ 

ʧʫʪʠ. ʊʷʛʦʚʦʝ ʫʩʠʣʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 1,4õ1,8 ʨʘʟʘ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ ʤʘʰʠʥʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ 

ʩʣʘʙʳʤ ʛʨʫʥʪʘʤ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 1,2õ1,5 ʨʘʟʘ. ʄʘʰʠʥʘ 

ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʧʦ ʜʦʨʦʛʘʤ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ 

ʧʦʢʨʳʪʠʝʤ ʙʝʟ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʢʦʣʦʚ; ʥʠʟʢʠʝ ʪʷʛʦʚʳʝ 

ʢʘʯʝʩʪʚʘ ʥʘ ʩʢʦʣʴʟʢʠʭ ʧʦʢʨʳʪʠʷʭ; 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ 

ʚʦʟʜʫʭʘ; ʥʠʟʢʘʷ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ; 

ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʜʚʠʞʠʪʝʣʷ; 

ʚʳʩʦʢʠʝ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʧʦ ʪʚʝʨʜʳʤ ʜʦʨʦʛʘʤ; 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʩʨʦʢ ʩʣʫʞʙʳ 

ʭʦʜʦʚʦʡ ʯʘʩʪʠ. 

ɹʝʟʦʧʦʨʥʳʡ ʪʨʘʢʪʦʨ ʥʘ 

ʚʦʟʜʫʰʥʦʡ ʧʦʜʫʰʢʝ. 

ɼʚʠʛʘʝʪʩʷ ʥʘʜ ʧʦʣʝʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ï 50 ʢʤ/ʯʘʩ (ʥʘ 

ʦʧʝʨʘʮʠʷʭ ʭʠʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ). 

ʉʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 
1 2 3 4 5 

ʋʧʦʨʷʜʦʯʠʚʘʥʠʝ 

ʜʚʠʞʝʥʠʷ 

ʤʘʰʠʥ ʧʦ ʧʦʣʷʤ 

ɼʚʠʞʝʥʠʝ ʧʦ 

ʧʦʩʪʦʷʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʢʦʣʝʷʤ. 

ʆʪʜʝʣʝʥʠʝ ʟʦʥ 

ʜʚʠʞʝʥʠʷ ʦʪ ʟʦʥ 

ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʨʘʩʪʝʥʠʡ. 

ʆʜʥʠ ʠ ʪʝ ʞʝ ʢʦʣʝʩʥʳʝ 

ʢʦʣʝʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʦʩʘʜʢʠ 

ʨʘʩʪʝʥʠʡ, ʦʧʨʳʩʢʠʚʘʥʠʷ ʠ 

ʫʙʦʨʢʠ (ʫʧʨʘʚʣʷʝʤʦʝ 

ʜʚʠʞʝʥʠʝ ʧʦ ʧʦʣʷʤ). 

ʂʦʣʝʩʘ ʚʩʝʭ ʪʨʘʢʪʦʨʦʚ ʠ 

ʤʘʰʠʥ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʦʜʥʫ ʠ ʪʫ ʞʝ ʰʠʨʠʥʫ 

ʢʦʣʝʠ. 

ʉʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʩʣʝʜʦʚ ʥʘ ʧʦʣʝ ʜʦ 14%; 

ʫʤʝʥʴʰʝʥʠʝ ʥʘ 10õ25% ʪʨʫʜʦʟʘʪʨʘʪ; ʤʝʥʴʰʝ ʵʨʦʟʠʷ 

ʧʦʯʚʳ; ʚʦʟʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʤʝʞʜʫʨʷʜʥʫʶ ʧʦʩʘʜʢʫ 

ʨʘʩʪʝʥʠʡ, ʢʫʣʴʪʠʚʘʮʠʶ ʠ ʧʦʜʢʦʨʤʢʫ ʫʜʦʙʨʝʥʠʷʤʠ; 

ʩʦʯʝʪʘʝʪʩʷ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ; ʫʣʫʯʰʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʪʦʯʥʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʦʨʫʜʠʷʤʠ ʠ ʩʠʩʪʝʤʘʤʠ; ʚʳʰʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; 

ʵʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ 50%. 

ʇʦʪʝʨʠ ʚʣʘʛʠ ʧʨʠ ʢʘʞʜʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ; ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ 

ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʜʣʷ ʧʦʩʝʚʘ; ʯʨʝʟʤʝʨʥʦʝ 

ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʢʦʣʝʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ 

ʧʦʣʷ ʙʝʟ ʚʩʧʘʰʢʠ (no-till)  

ʊʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʧʨʦʭʦʜʦʚ ʪʝʭʥʠʢʠ ʧʦ ʧʦʣʷʤ, 

ʩʦʢʨʘʱʘʝʪ ʧʣʦʱʘʜʴ ʩʣʝʜʦʚ ʤʘʰʠʥ ʥʘ ʧʦʣʝ ʜʦ 46%. 

ʄʦʩʪʦʚʦʡ ʪʨʘʢʪʦʨ ʄʠʥʠʤʠʟʠʨʫʶʪʩʷ ʧʦʪʝʨʠ ʧʣʦʱʘʜʠ ʠʟ-ʟʘ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʝʭʥʠʢʠ; ʘʚʪʦʤʘʪʠʟʠʨʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʫʜʠʡ; ʩʥʠʞʘʝʪʩʷ 

ʧʦʚʨʝʞʜʝʥʠʝ ʫʨʦʞʘʷ; ʫʣʫʯʰʘʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ; 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʥʘ 7%. 

ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʥʘ ʢʨʘʶ ʧʦʣʷ ʜʣʷ 

ʨʘʟʚʦʨʦʪʘ; ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʳʨʦʚʥʠʚʘʝʥʝ 

ʧʦʯʚʳ. 

ʄʦʩʪʦʚʦʡ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ (ʚ ʩʨʦʢ); ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʝʚ ʩ 

ʠʭ ʧʦʚʳʰʝʥʠʝʤ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʝʜʝʣʘ; ʠʩʢʣʶʯʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ 

ʷʜʦʭʠʤʠʢʘʪʘʤʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʠʭ ʦʪʭʦʜʘʤʠ; 

ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʩʝʤʷʥ, ʫʜʦʙʨʝʥʠʡ, 

ʤʝʪʘʣʣʘ ʠ ʵʥʝʨʛʠʠ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ; 

ʠʩʢʣʶʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ; 

ʧʝʨʝʨʘʙʦʪʢʘ ʧʦ ʙʝʟʦʪʭʦʜʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʦʙʨʘʥʥʦʛʦ 

ʫʨʦʞʘʷ ʚ ʛʦʪʦʚʫʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʝʯʥʫʶ 

ʧʨʦʜʫʢʮʠʶ; ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʨʦʙʦʪʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɹʦʣʴʰʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʜʣʷ 

ʧʦʩʪʨʦʡʢʠ ʢʦʤʧʣʝʢʩʘ. ɿʝʤʣʝʜʝʣʠʝ 

ʧʨʠʚʷʟʘʥʦ ʢ ʨʝʣʴʩʦʚʳʤ ʧʫʪʷʤ, ʧʦʯʚʘ 

ʫʧʣʦʪʥʷʝʪʩʷ ʚ ʤʝʩʪʘʭ ʫʢʣʘʜʢʠ ʨʝʣʴʩʦʚ. 

ʆʯʝʥʴ ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʤʝʪʘʣʣʘ. 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 
1 2 3 4 5 

  ʉʪʨʫʥʥʳʡ ʘʛʨʦʤʦʩʪ ʆʧʦʨʳ ʥʝ ʟʘʥʠʤʘʶʪ ʤʥʦʛʦ ʤʝʩʪʘ, ʠ ʚʩʷ ʦʩʪʘʣʴʥʘʷ 

ʧʣʦʱʘʜʴ ʧʦʣʷ ʦʩʪʘʥʝʪʩʷ çʥʝʪʦʧʪʘʥʦʡè; ʜʦʩʪʠʞʠʤʳ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 250õ350 ʢʤ/ʯ. 

ʇʨʦʝʢʪ ʥʝ ʨʝʘʣʠʟʦʚʘʥ. 

ʐʘʛʘʶʱʠʡ ʪʨʘʢʪʦʨ ʄʠʥʠʤʠʟʠʨʫʝʪ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʣʝʩʥʦʡ ʧʦʯʚʳ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʢʦʨʥʝʡ ʜʝʨʝʚʴʝʚ ʧʨʠ ʨʘʩʯʠʩʪʢʝ ʠ ʚʳʨʫʙʢʝ 

ʣʝʩʘ. 

ʇʨʦʝʢʪ ʥʝ ʨʝʘʣʠʟʦʚʘʥ. 

ɼʠʨʠʞʘʙʣʴ-ʩʘʜʦʚʥʠʢ ʅʝʪ ʩʣʝʜʦʚ ʢʦʥʪʘʢʪʘ ʜʚʠʞʠʪʝʣʷ ʩ ʧʦʯʚʦʡ. ʇʨʦʝʢʪ ʥʝ ʨʝʘʣʠʟʦʚʘʥ. 

çʉʚʝʨʥʫʪʴè 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ 

ɺʳʥʝʩʪʠ ʟʘ 

ʧʨʝʜʝʣʳ ʧʦʣʷ 

çʪʷʛʘʯè ʠ ʦʧʦʨʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚ

ʝʥʥʳʭ ʦʨʫʜʠʡ 

ʉʘʤʦʜʚʠʞʫʱʠʡʩʷ ʧʘʨʦʚʦʡ 

ʧʣʫʛ ʄʘʢʩʘ ɸʡʪʘ 

ʇʨʝʦʜʦʣʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ: çʪʷʛʘʯè ʜʦʣʞʝʥ ʙʳʪʴ 

ʪʷʞʝʣʳʤ, ʯʪʦʙʳ ʭʦʨʦʰʦ ʩʮʝʧʣʷʪʴʩʷ ʩ ʧʦʯʚʦʡ ʠ 

ʨʘʟʚʠʚʘʪʴ ʙʦʣʴʰʦʝ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ, ʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʣʝʛʢʠʤ, ʯʪʦʙʳ ʥʝ ʫʧʣʦʪʥʷʪʴ ʧʦʯʚʫ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʪʨʝʙʫʶʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʨʦʨʘʙʦʪʢʠ 

ʆʨʫʜʠʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ 

ʧʦʣʶ ʩʘʤʦ 

ʉʦʢʨʘʪʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ 

ɺʳʧʦʣʥʠʪʴ 

ʥʝʩʢʦʣʴʢʠʭ 

ʦʧʝʨʘʮʠʡ ʟʘ 

ʦʜʠʥ ʧʨʦʭʦʜ 

ʤʘʰʠʥʳ ʧʦ ʧʦʣʶ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

ʘʛʨʝʛʘʪʳ 

ʇʦʩʝʚ ʚ ʦʧʪʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ; ʨʘʙʦʪʘ 

ʧʦʩʝʚʥʦʛʦ ʘʛʨʝʛʘʪʘ ʥʘ ʧʦʚʳʰʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ (ʙʝʟ 

ʫʱʝʨʙʘ ʢʘʯʝʩʪʚʫ); ʚ 1,5õ3 ʨʘʟʘ ʧʦʚʳʰʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ; ʥʘ ʦʜʥʫ ʪʨʝʪʴ ʩʦʢʨʘʱʘʝʪ 

ʟʘʪʨʘʪʳ ʪʨʫʜʘ; ʨʘʩʭʦʜ ɻʉʄ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 30õ39%; 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ; ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʛʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʪʨʝʙʫʝʪʩʷ ʥʘ 20õ30% 

ʤʝʥʴʰʝ ʤʝʪʘʣʣʘ, ʯʝʤ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʦʜʥʦʦʧʝʨʘʮʠʦʥʥʳʭ ʦʨʫʜʠʡ; ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʘ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 18,8õ26%. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ 

(ʪʦʧʣʠʚʘ, ʨʘʙʦʯʝʡ ʩʠʣʳ) ʠ ʩʨʝʜʩʪʚ ʥʘ 

ʧʨʠʦʙʨʝʪʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʘʰʠʥ; ʧʦʪʝʨʠ ʚʣʘʛʠ ʧʨʠ ʢʘʞʜʦʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ; ʫʚʝʣʠʯʝʥʠʝ 

ʩʨʦʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʳ ʜʣʷ ʧʦʩʝʚʘ; 

ʯʨʝʟʤʝʨʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ. 

ʉʝʷʪʴ ʨʘʟ ʚ 

ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʉʘʤʦʭʦʜʥʘʷ ʙʘʣʢʘ, 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ 

ʵʣʝʤʝʥʪʳ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ 

ʦʙʦʣʦʯʢʠ ʟʝʨʥʘ ʠ ʜʨʫʛʠʝ 

ʥʘʚʝʩʥʳʝ ʦʨʫʜʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʦ ʧʨʦʭʦʜʦʚ ʪʝʭʥʠʢʠ ʧʦ 

ʧʦʣʶ; ʧʦʩʝʚʥʘʷ ʪʝʭʥʠʢʘ ʧʨʦʭʦʜʠʪ ʧʦ ʧʦʣʶ ʪʦʣʴʢʦ 

ʦʜʠʥ ʨʘʟ, ʟʘ ʚʝʩʴ ʩʝʟʦʥ ʤʘʰʠʥʳ ʚʳʭʦʜʷʪ ʥʘ ʧʦʣʝ ʥʝ 

ʙʦʣʝʝ 3õ5 ʨʘʟ; ʦʪʩʫʪʩʪʚʫʝʪ ʚʩʧʘʰʢʘ; ʧʦʯʚʘ ʤʝʥʝʝ 

ʧʦʜʚʝʨʞʝʥʘ ʫʧʣʦʪʥʝʥʠʶ. 

ɹʦʣʴʰʠʝ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʜʣʷ 

ʧʦʩʪʨʦʡʢʠ ʢʦʤʧʣʝʢʩʘ. 

ʅʝ ʟʘʨʳʚʘʪʴ 

ʩʝʤʝʥʘ ʚ ʧʦʯʚʫ 

ʉʝʤʝʥʘ ʚ ʛʣʠʥʷʥʳʭ 

ʢʘʧʩʫʣʘʭ ʧʨʦʩʪʦ 

ʨʘʟʙʨʘʩʳʚʘʶʪʩʷ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʥʝ 

ʪʨʝʙʫʶʪ ʥʠʢʘʢʠʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ 

ʄʝʪʦʜ ʪʨʝʙʫʝʪ ʤʘʣʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʩʝʚʘ 

ʕʬʬʝʢʪʠʚʝʥ ʪʦʣʴʢʦ ʥʘ ʥʝʙʦʣʴʰʠʭ 

ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʘʭ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʝʩ, ʛʫʩʝʥʠʮ ʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʪʝʭʥʠʢʠ ʧʨʠʚʦʜʠʪ ʢ ʢʦʤʧʣʝʢʩʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚʢʣʶʯʘʷ 

ʧʝʨʝʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ - ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʜʝʛʨʘʜʘʮʠʠ. 

ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʩʥʠʞʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʜʘʞʝ ʧʨʠ 

ʩʣʘʙʦʤ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʥʦʛʦ ʚʝʩʘ ʧʦʯʚʳ ʥʘ 0,01 ʛ/ʩʤį. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʫʯʠʪʴʩʷ ʚʳʨʘʱʠʚʘʪʴ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʤʠʥʠʤʠʟʠʨʫʷ ʝʝ ʨʘʟʨʫʰʝʥʠʝ ʠ 

ʫʧʣʦʪʥʝʥʠʝ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʘʢʪʠʚʥʦ ʠʟʫʯʘʶʪʩʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʤʘʰʠʥ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʥʘ ʧʦʯʚʫ. ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʫʤʝʥʴʰʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʪʝʭʥʠʢʠ ʥʘ ʧʦʯʚʫ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʙʝʨʝʞʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩ ʜʦʧʫʩʪʠʤʳʤ ʜʘʚʣʝʥʠʝʤ ʥʘ ʧʦʯʚʫ, 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʉɽʂʎʀʗ 4. ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʀ ʄɽʍɸʅʀʂɸ 
ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʝʭʘʥʠʢʘè ʄʠʭʘʡʣʝʥʢʦ ʆʣʝʛ ɸʥʘʪʦʣʴʝʚʠʯ 

 

ʋɼʂ 69.04 

 

ʈɽɻʋʃʀʈʋɽʄʓɽ ʅɸɻʈʋɿʂʀ ɺ ʉʊʈʆʀʊɽʃʔʉʊɺɽ 

 

ɺʘʩʠʣʝʥʢʦ ɻ.ɼ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ɸ. ɼʝʥʠʩʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ʈʘʩʩʤʦʪʨʝʥʳ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʠʭ çʨʝʛʫʣʠʨʦʚʘʥʠʷè ʥʘ ʨʘʟʥʳʭ 

ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʘʜʘʯ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ, ʥʘʛʨʫʟʢʠ, ʚʦʟʜʝʡʩʪʚʠʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʦʢ, 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʟʘʜʘʯʘ. 

 

ɺʩʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ: ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ ʠʤʝʶʪ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ. ɺ 

ʥʝʛʦ ʚʭʦʜʷʪ ʧʝʨʠʦʜʳ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʫʪʠʣʠʟʘʮʠʠ ʟʜʘʥʠʷ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ 

ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʨʘʩʯʝʪʥʦʡ 

ʤʦʜʝʣʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʦʝ 

ʫʩʣʦʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʠʣʠ ʦʙ ʦʪʜʝʣʴʥʦʤ ʝʛʦ ʵʣʝʤʝʥʪʝ, 

ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ. ʅʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʩʯʝʪʥʦʡ 

ʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʥʘʛʨʫʟʢʠ ʠ (ʠʣʠ) ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʟʜʘʥʠʷ ʠʩʧʳʪʳʚʘʶʪ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ɿʘʯʘʩʪʫʶ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʫʯʠʪʳʚʘʝʤʳʝ ʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ, ʢʘʢ 

ʜʘʥʥʦʩʪʴ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʥʘʢʦʧʣʝʥ ʦʧʳʪ 

ñʫʧʨʘʚʣʝʥʠʷò ʥʘʛʨʫʟʢʘʤʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʦʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʢʦʥʮʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʦʢ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ ʧʦʠʩʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ñʨʝʛʫʣʠʨʫʝʤʳʭò ʥʘʛʨʫʟʦʢ ʠ 

ʚʦʟʜʝʡʩʪʚʠʡ: ʩʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʠ ʚʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ (ʩʤ. ʨʠʩʫʥʦʢ 1); ʧʦʣʝʟʥʘʷ 

ʥʘʛʨʫʟʢʘ.  

ʀʟ ʚʦʟʜʝʡʩʪʚʠʡ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ: ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʝʨʝʧʘʜʳ, ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʪʝʧʣʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʜʘʥʠʷ ʩ ʦʩʥʦʚʘʥʠʝʤ  (ʩʠʣʘ ʤʦʨʦʟʥʦʛʦ 

ʧʫʯʝʥʠʷ, ʪʘʷʥʠʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ) ʠ ʜʨʫʛʠʝ. ʆʪʜʝʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʥʘʛʨʫʟʢʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ, ʢʘʢ ʟʘʧʨʦʝʢʪʥʳʝ, ʥʘʧʨʠʤʝʨ, ʚʟʨʳʚ, ʧʦʞʘʨ. 

ʏʪʦʙʳ ʧʦʥʠʤʘʪʴ ʩʫʱʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʷʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʞʝʥʝʨʥʳʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʙʦʣʴʰʦʡ ʠʥʞʝʥʝʨʥʳʡ ʦʧʳʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʨʝʛʫʣʠʨʫʝʤʳʝ ʥʘʛʨʫʟʢʠ ʠ 
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ʚʦʟʜʝʡʩʪʚʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. ʀʩʩʣʝʜʫʝʪʩʷ 

ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʥʘʛʨʫʟʦʢ ʥʘ ʦʙʲʝʢʪ ʠ ʦʙʲʝʢʪʘ ʥʘ ʥʘʛʨʫʟʢʠ. 

ʇʦʜ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʪ ʧʨʦʩʪʳʭ 

ʜʦ ʩʣʦʞʥʳʭ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ, ʢʘʢ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʥʠʝ ʚʦʟʚʦʜʠʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʥʘ ʥʝʛʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʧʫʪʠ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ.  

 

 
ʈʠʩ. 1. ɺʝʪʨʦʚʘʷ ʠ ʩʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʠ 

 

ʇʝʨʚʳʡ ʧʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʠʨʘʶʪʩʷ 

ñʢʘʢ ʝʩʪʴò ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʘ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʚʥʦʩʷʪʩʷ ʪʝ 

ʠʣʠ ʠʥʳʝ ʨʝʰʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʧʝʨʝʧʘʜ ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʚʝʜʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʜʘʥʠʷ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʟʜʘʥʠʝ ʜʝʣʷʪ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʦʪʩʝʢʠ. 

ɺʪʦʨʦʡ ʧʫʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʄʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʨʷʜ ʧʨʠʤʝʨʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ ʧʦʜʭʦʜʦʚ. ʊʘʢ ʚ ʠʥʞʝʥʝʨʥʦʡ 

ʧʨʘʢʪʠʢʝ ʥʘ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʠʤʝʥʷʶʪ ʣʝʛʢʦʩʙʨʘʩʳʚʘʝʤʳʝ 

ʦʛʨʘʞʜʝʥʠʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʜʘʚʣʝʥʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦ ʚʨʝʤʷ 

ʚʦʟʤʦʞʥʦʛʦ ʚʟʨʳʚʘ; ʠʩʧʦʣʴʟʫʶʪ ʫʪʝʧʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ ʥʘ ʧʫʯʠʥʠʩʪʳʭ 

ʛʨʫʥʪʘʭ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ (ʫʤʝʥʴʰʝʥʠʷ) ʩʠʣ ʤʦʨʦʟʥʦʛʦ ʧʫʯʝʥʠʷ ʠ ʜʨ. 

ʋʧʦʤʷʥʫʪʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ, ʢʘʢ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɺʝʪʨʦʚʘʷ ʥʘʛʨʫʟʢʘ                                                 ʉʥʝʛʦʚʘʷ ʥʘʛʨʫʟʢʘ 
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ʅʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʳʙʠʨʘʷ ʬʦʨʤʫ ʟʜʘʥʠʷ, ʤʦʞʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʚʝʪʨʦʚʫʶ ʠʣʠ ʩʥʝʛʦʚʫʶ ʥʘʛʨʫʟʢʫ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ, ʦʩʥʘʱʝʥʥʦʛʦ 

ʛʘʟʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʝ 

ʜʦʧʫʩʢʘʶʱʠʭ ʥʘʢʦʧʣʝʥʠʷ ʚʟʨʳʚʦʦʧʘʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚʦʡ ʩʤʝʩʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ ʚʟʨʳʚʳ ʠʩʢʣʶʯʠʪʴ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʜʘʝʪʩʷ. 

ʅʝʨʝʜʢʦ ʧʨʦʠʩʭʦʜʷʪ ʦʙʨʫʰʝʥʠʷ ʟʜʘʥʠʷ ʮʝʣʠʢʦʤ ʠʣʠ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʦ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʜʫʢʮʠʦʥʥʳʭ ʢʣʘʧʘʥʦʚ, ʧʨʠʛʦʜʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʚ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʤʘʩʩʦʚʦʡ ʟʘʩʪʨʦʡʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʚʠʪʩʷ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʟʘʜʘʯʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʧʨʠ ʚʟʨʳʚʝ ʩ ʫʯʝʪʦʤ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦ ʚʨʝʤʷ ʚʟʨʳʚʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʘʥʘʣʠʟʘ ʥʘʛʨʫʟʦʢ ʠ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʰʝʥʠʶ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʟʘʜʘʯ. 
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Loads and impacts, as well as ways to ñregulateò them at different stages of the life cycle of a 

construction project, are considered. It is shown that to make such regulation possible, it is 

necessary to consider interdisciplinary problems. 

Keywords: design scheme, loads, impacts, load regulation, interdisciplinary problem. 
 

ʋɼʂ 725.1 

 

ɺʓɹʆʈ ʈɽʐɽʅʀʗ ʆɹʒɪʄʅʆ-ʇʃɸʅʀʈʆɺʆʏʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 

ɿɼɸʅʀʗ ɸʊɽʃʔɽ-ʄɸɻɸɿʀʅɸ ɺɽʈʍʅɽʁ ʆɼɽɾɼʓ ʅɸ ʆʉʅʆɺɽ 

ʇʈʀʅʎʀʇʆɺ ɸʈʍʀʊɽʂʊʋʈʅʆ-ʇʃɸʅʀʈʆɺʆʏʅʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 

ʊɽʈʈʀʊʆʈʀʀ 

 

ʄ.ʂ. ʏʝʨʥʝʮʢʘʷ 

ʅʘʫʯʥʳʡ  ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʆ.ɸ. ʄʠʭʘʡʣʝʥʢʦ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʦʙʲʸʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ 
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ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʝʢʪʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʩʪʠ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʘʥʠʷ 

ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʛʠʙʢʦʩʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ 

ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʦʨʛʦʚʦʝ ʟʜʘʥʠʝ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ, 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʴʶ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩ çʙʝʨʝʞʣʠʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤè, çʧʨʦʨʳʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠè, ʪʝʥʜʝʥʮʠʷʤʠ ʧʦ ʛʫʤʘʥʠʟʘʮʠʠ ʠ ʩʦʮʠʘʣʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʚʳʟʳʚʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʝʛʦʜʥʷ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʜʣʷ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. ɿʜʝʩʴ ʧʣʘʥʠʨʫʝʪʩʷ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʝʢʩʪʠʣʴʥʳʝ ʠʟʜʝʣʠʷ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʧʦʣʴʟʫʶʱʠʝʩʷ ʧʦʩʪʦʷʥʥʳʤ ʩʧʨʦʩʦʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʙʦʨ ʨʝʰʝʥʠʷ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ɺʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʪʝʣʴʝ-

ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. 

3. ʇʨʝʜʣʦʞʠʪʴ ʨʝʝhʥʠʝ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʤʝʱʝʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʟʜʘʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ: 

- ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʬʠʩʥʳʭ ʦʙʲʝʢʪʦʚ;  

- ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʚʳʷʚʣʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʦʨʛʦʚʦʛʦ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ. 

ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ï ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʷʚʣʷʝʪʩʷ 

ʰʚʝʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʠ ʜʨʫʛʠʭ ʠʟʜʝʣʠʡ ʠʟ ʪʢʘʥʠ, ʘ ʪʘʢʞʝ ʠʭ 

ʨʝʘʣʠʟʘʮʠʷ ʦʧʪʦʤ ʠ ʚ ʨʦʟʥʠʮʫ. 

ʄʥʦʛʦʮʝʣʝʚʦʝ ʟʜʘʥʠʝ ʜʣʷ ʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʯʘʩʪʦʡ ʤʦʜʝʨʥʠʟʘʮʠʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʟʤʝʥʝʥʠʝʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ. 
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ʄʥʦʛʦʮʝʣʝʚʦʝ ʟʜʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʤʠʥʠʤʠʟʠʨʫʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʠ ʦʩʪʘʥʦʚʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʥʦʛʦʮʝʣʝʚʦʛʦ 

ʟʜʘʥʠʷ ʜʣʷ ʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: ʛʠʙʢʘʷ 

ʧʣʘʥʠʨʦʚʢʘ; ʧʦʜʢʣʶʯʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʡ; ʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ; ʛʠʙʢʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ; ʫʜʦʙʩʪʚʦ ʜʣʷ ʧʝʨʩʦʥʘʣʘ. 

ɺʚʝʜʝʥʠʝ ʤʥʦʛʦʮʝʣʝʚʳʭ ʟʜʘʥʠʡ ʜʣʷ ʰʚʝʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʤʘʣʳʭ ʠ 

ʩʨʝʜʥʠʭ ʛʦʨʦʜʘʭ ʧʦʤʦʞʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʦʙʣʝʛʯʠʪʴ 

ʧʨʦʮʝʩʩ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʚ ʨʝʛʠʦʥʘʭ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ, ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʦʙʨʘʟʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ 

ʟʘʚʠʩʷʪ ʦʪ ʨʷʜʘ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ. 

ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 

ʈʘʟʤʝʱʝʥʠʝ ʚ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʝ: ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥ ʧʣʘʥʠʨʫʝʪʩʷ 

ʨʘʟʤʝʩʪʠʪʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ ʥʘ ʫʣ. ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʚ ʨʘʡʦʥʝ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʚʦʢʟʘʣʘ. ʕʪʦʪ ʨʘʡʦʥ ʛʦʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʪʥʦʩʪʴʶ 

ʟʜʘʥʠʡ ʥʝ ʙʦʣʝʝ ʧʷʪʠ ʵʪʘʞʝʡ, ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʣʷʝʪ 40%. 

 

 
ʈʠʩ. 1 ɺʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ 

ʦʜʝʞʜʳ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʮʝʥʪʨʦʤ ʛʦʨʦʜʘ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʝ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʨʘʩʰʠʨʝʥʥʫʶ ʦʙʱʝʩʪʚʝʥʥʫʶ ʟʦʥʫ, ʜʦʩʪʫʧʥʫʶ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ ʛʦʨʦʜʩʢʠʝ ʧʣʦʱʘʜʠ, ʨʝʢʨʝʘʮʠʠ. 
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ʈʘʟʤʝʱʝʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ. 

ʈʘʟʤʝʱʝʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʟʘʩʪʨʦʡʢʦʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʵʬʬʝʢʪʘ 

çʟʘʪʫʭʘʥʠʷ ʞʠʟʥʠè ʧʦ ʦʢʦʥʯʘʥʠʶ ʨʘʙʦʯʝʛʦ ʜʥʷ; ʩʥʠʞʝʥʠʠ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʪʨʘʥʩʧʦʨʪ ʠ ʤʘʩʩʦʚʦʡ ʤʠʛʨʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ; ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʚʠʪʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʩʪʨʦʡʢʠ (ʦʙʲʝʢʪʦʚ ʪʦʨʛʦʚʦʛʦ, ʜʦʩʫʛʦʚʦʛʦ, 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ); ʫʣʫʯʰʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʫʩʪʨʦʡʩʪʚʘ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ʇʦʣʦʞʝʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ ʠ ʨʘʟʤʝʨʦʚ ʟʘʥʠʤʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʜʘʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥ 

ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʤʘʣʳʭ ʧʣʦʱʘʜʦʢ (ʤʝʥʝʝ 1,5 ʛʘ). ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 711,54 ʤ2 (0,071 ʛʘ) ʠ ʨʘʟʤʝʨ 

ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 1868,0 ʤ2 (0,19 ʛʘ) ɼʣʷ ʤʘʣʳʭ ʧʣʦʱʘʜʦʢ 

ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʟʘʩʪʨʦʝʥʥʦʩʪʴ - ʧʣʦʱʘʜʴ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 70% ʦʪ 

ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʷ ʥʘ ʤʘʣʳʭ ʧʣʦʱʘʜʢʘʭ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʢʦʤʧʘʢʪʥʦʩʪʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ; 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʧʨʠʤʝʥʝʥʠʶ ʩʨʝʜʦʚʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʘʥʘʣʠʟʫ ʩʚʷʟʝʡ ʩʪʨʦʷʱʝʛʦʩʷ ʟʜʘʥʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʦʡ. 

ɺʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʙʱʫʶ ʢʦʥʮʝʧʮʠʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ: ʚ çʬʦʥʦʚʦʤè ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ; 

ʩʦʟʜʘʥʠʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, çʨʘʟʨʳʚʘʶʱʠʭè ʟʘʩʪʨʦʡʢʫ ʠ 

ʧʦʚʳʰʘʶʱʠʭ ʢʘʯʝʩʪʚʦ ʩʨʝʜʳ (ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʚʦʜʦʝʤʳ, ʢʨʳʰʥʦʝ 

ʦʟʝʣʝʥʝʥʠʝ ʠ ʧʨʦʯ.); ʩʦʟʜʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ (ʩʠʩʪʝʤ ʚʦʜʦʝʤʦʚ, ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʘʩ, ʭʦʣʤʦʚ). 

ʋʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʩʚʷʟʘʥʳ ʩ ʥʦʚʳʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʘ ʤʝʩʪʝ ʩʥʦʩʠʤʳʭ ʚʝʪʭʠʭ ʠ ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʭ ʟʜʘʥʠʡ. 

ɺʥʫʪʨʝʥʥʠʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʧʝʮʠʬʠʢʦʡ ʢʦʤʧʘʥʠʠ ʠ ʚʢʣʶʯʘʶʪ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʜʘʥʠʷ; ʫʩʣʦʚʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʘʥʠʠ. 

ʇʨʦʝʢʪʠʨʫʝʤʦʝ ʟʜʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ɺ+: 

- ʥʦʚʦʝ ʟʜʘʥʠʝ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ ʜʠʟʘʡʥʦʤ; 

- ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʦʪʜʝʣʢʠ ʠ ʧʣʘʥʠʨʦʚʢʠ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʧʣʘʥʠʨʦʚʢʠ ʧʦʜ ʥʫʞʜʳ ʘʨʝʥʜʘʪʦʨʘ; 

- ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʘʤʦʤ ʦʙʲʝʢʪʝ ʠʣʠ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʛʦ (ʢʘʬʝ, ʨʝʩʪʦʨʘʥʳ, ʙʘʥʢʠ, ʘʧʪʝʢʠ, ʤʘʛʘʟʠʥʳ 

ʠ ʪ.ʜ.). 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʦʨʛʦʚʦʝ ʟʜʘʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʢʦʤʧʘʥʠʠ. ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʨʝʰʝʥʠʝ ʪʘʢʦʡ ʛʨʫʧʧʳ ʩʚʷʟʘʥʦ 

ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʚʦʧʨʦʩʘʤʠ. ɿʜʘʥʠʝ ʢʦʤʧʘʥʠʠ ʩʦʟʜʘʝʪʩʷ ʢʘʢ ʯʘʩʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʟʜʘʥʠʷ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʠ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʢ ʙʫʜʫʱʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʩʣʦʚʠʷʤ 
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ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʫʩʪʨʦʡʩʪʚʫ ʟʦʥ ʩʦʮʠʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʤʝʩʪʘ ʦʪʜʳʭʘ ʠ 

ʦʙʱʝʥʠʷ - ʛʘʣʝʨʝʠ, ʟʠʤʥʠʝ ʩʘʜʳ, ʢʘʬʝ). 

ʅʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ï ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʤʦʥʪ ʚʝʨʭʥʝʡ 

ʦʜʝʞʜʳ, ʧʨʦʜʘʞʘ ʩʦʙʩʪʚʝʥʥʳʭ ʠʟʜʝʣʠʡ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʘʥʠʠ 

ï ʢʦʨʧʦʨʘʪʠʚʥʘʷ. ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʪʨʫʜʘ - ʛʨʫʧʧʦʚʘʷ ʠ ʢʦʤʘʥʜʥʘʷ. 

ʇʦʜʭʦʜʷʱʠʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʩʭʝʤʳ - ʟʘʣʴʥʘʷ ʠ ʷʯʝʡʢʦʚʘʷ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʬʦʨʤʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʚ ʧʝʨʝʛʦʚʦʨʥʳʭ, ʢʦʥʬʝʨʝʥʮ-ʟʘʣʘʭ) ʠ 

ʥʝʬʦʨʤʘʣʴʥʦʛʦ, ʩʚʦʙʦʜʥʦʛʦ (ʚ ʢʫʣʫʘʨʘʭ, ʢʘʬʝ, ʚ ʤʝʩʪʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʬʫʥʢʮʠʡ).  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ 

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʦʨʛʦʚʦʛʦ ʟʜʘʥʠʷ 

ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʙʣʦʢʠ ʨʘʙʦʯʠʭ ʟʦʥ, ʥʘ 

ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ 15% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

36%, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʦʥ 30%, ʧʘʨʢʦʚʦʢ 10%, ʵʣʝʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 9%. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ ʚ ʟʜʘʥʠʠ ʟʘʜʘʝʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʦʥ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚʩʝ ʚʠʜʳ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʠʜʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʜʦʩʪʫʧʥʳʭ ʥʝ 

ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʘʤ ʦʬʠʩʦʚ, ʥʦ ʠ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʦʪʢʨʳʪʳʭ ʠ 

ʟʘʢʨʳʪʳʭ ʟʦʥ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʢʦʤʧʘʥʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦ 

ʚʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʮʝʥʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. 

ʇʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʜʘʥʠʝ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥ ʷʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʳʤ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʨʝʰʝʥʠʷʤ. 

ʇʝʨʩʧʝʢʪʠʚʥʳ ʨʝʰʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʨʘʟʤʝʱʝʥʠʷ ʨʘʙʦʯʠʭ ʟʦʥ ʠ ʵʣʝʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʠ ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ 

ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʤʝʱʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ. ɼʣʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʩʚʦʡʩʪʚʝʥʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʠ ʢʦʤʧʘʢʪʥʘʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʩʭʝʤʳ ʩ ʙʦʢʦʚʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʕʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʦʪʚʝʯʘʝʪ ʪʘʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʤʧʘʥʠʡ ʢʘʢ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʤʘʥʜʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʦʥ ʩʚʦʙʦʜʥʦʛʦ ʦʙʱʝʥʠʷ, ʛʠʙʢʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʵʢʦʥʦʤʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʣʦʱʘʜʝʡ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢʦʤʬʦʨʪʘ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʩʚʷʟʘʥʦ ʩ ʨʝʰʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʝʪʦʚʦʡ ʩʨʝʜʳ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ: ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, 

ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʵʢʨʘʥʳ, ʞʘʣʶʟʠ), ʫʩʪʨʦʡʩʪʚʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʧʨʠ ʟʘʣʴʥʦʡ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʣʘʥʠʨʦʚʢʝ, 

ʛʣʫʙʠʥʝ ʧʦʤʝʱʝʥʠʡ 6-12 ʤ), ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʩʚʝʱʝʥʠʷ. 

ʇʨʠʥʮʠʧʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʚ 

ʙʫʜʫʱʝʤ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. 2, ʩʣʫʞʘʪ ʢʨʠʪʝʨʠʷʤʠ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

 

 
ʈʠʩ. 2 ɸʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-

ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ 

 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ 

ʠʤʝʝʪ ʦʪʢʨʳʪʦʩʪʴ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʚʦʙʦʜʥʦʝ 

ʨʘʟʚʠʪʠʝ ʜʝʣʦʚʦʡ ʩʨʝʜʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨ. ɸʪʝʣʴʝ-ʤʘʛʘʟʠʥ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʝʦʙʭʦʜʠʤʦʡ 

ʛʠʙʢʦʩʪʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʬʠʩʥʘʷ ʩʨʝʜʘ ʜʦʣʞʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ; ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ; ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 

ʧʨʠʝʤʳ ʠ ʧʘʨʘʤʝʪʨʳ: ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 711,54 

ʤ2 (0,071 ʛʘ); ʨʘʟʤʝʨ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 1868,0 ʤ2 (0,19 ʛʘ); ʩʠʩʪʝʤʘ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ: çʬʦʥʦʚʦʝè ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ; ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ; ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʝʩʪʝ ʩʥʦʩʠʤʳʭ ʚʝʪʭʠʭ ʠ ʤʦʨʘʣʴʥʦ 

ʫʩʪʘʨʝʚʰʠʭ ʟʜʘʥʠʡ; ʩʦʙʩʪʚʝʥʥʳʡ ʦʬʠʩ ʢʦʤʧʘʥʠʠ ʩʦʟʜʘʝʪʩʷ ʢʘʢ ʯʘʩʪʴ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʠʤʠʜʞʘ (ʨʠʩ. 3). 



93 
 

ʇʣʘʥʠʨʦʚʦʯʥʳʝ ʩʭʝʤʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʦʨʛʦʚʦʛʦ ʟʜʘʥʠʷ ʘʪʝʣʴʝ-ʤʘʛʘʟʠʥʘ 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʠ ʦʪʢʨʳʪʘʷ - ʟʘʣʴʥʘʷ ʠ ʷʯʝʡʢʦʚʘʷ. 

ʗʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 

 

 
ʈʠʩ. 3 ɺʠʟʫʘʣʠʟʘʮʠʷ ʬʘʩʘʜʘ ʟʜʘʥʠʷ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ 

 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ: ʩʪʨʫʢʪʫʨʥʘʷ ʠ ʢʦʤʧʘʢʪʥʘʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ 

ʩʭʝʤʳ ʩ ʙʦʢʦʚʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ: ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʥʮʝʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ 

(ʵʢʨʘʥʳ, ʞʘʣʶʟʠ), ʫʩʪʨʦʡʩʪʚʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʦʩʚʝʱʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʧʨʠ ʟʘʣʴʥʦʡ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʣʘʥʠʨʦʚʢʝ, ʛʣʫʙʠʥʝ ʧʦʤʝʱʝʥʠʡ 6-12 ʤ), ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʩʚʝʱʝʥʠʷ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ, ʧʦʤʝʱʝʥʠʷ 5-10 ʤ2 ʩ ʦʩʦʙʳʤ ʟʚʫʢʦʚʳʤ 

ʨʝʞʠʤʦʤ ʧʨʠ ʟʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʝ. 

ʇʝʨʝʛʦʚʦʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 10-50 ʤ2. 

ʕʪʘʞʥʦʩʪʴ 2 ʵʪʘʞʘ, ʚʳʩʦʪʘ ʵʪʘʞʘ ʥʝ ʤʝʥʝʝ 3 ʤ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʥʘ ʦʩʥʦʚʝ ʥʝʧʦʣʥʦʛʦ ʢʘʨʢʘʩʥʦʛʦ ʥʝʩʫʱʝʛʦ ʦʩʪʦʚʘ 

ʩ ʰʘʛʦʤ ʢʦʣʦʥ 6x6 ʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ) ʠ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʦʣʥʝʥʠʷ. 

ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʤʦʜʫʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ, ʤʠʥʠʤʠʟʘʮʠʷ ʥʝʠʟʤʝʥʷʝʤʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʬʘʩʘʜʦʚ, ʚʭʦʜʥʳʭ ʛʨʫʧʧ, ʩʠʩʪʝʤʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. 
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ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 20-45 ʤ2 ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ; ʟʘʣʴʥʘʷ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʧʣʘʥʠʨʦʚʢʘ. 

ʈʘʩʰʠʨʝʥʠʝ ʢʣʠʝʥʪʩʢʠʭ ʟʦʥ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʨʘʙʦʯʠʭ ʟʦʥ. 
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The process of choosing the functional and space-planning organization of the building of the 

atelier-shop of outerwear based on the principles of architectural and planning organization of the 

city territory is considered. The developed project proposal consists in the openness and versatility 

of the modern atelier-store building and provides the necessary flexibility to ensure future changes 

and development of office management technologies. 
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multifunctionality, energy efficiency, flexibility, openness, adaptability of building structures. 
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ʉɽʂʎʀʗ 5. ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂɸ, ʕʃɽʂʊʈʆʊɽʍʅʀʂɸ  

ʀ ʕʃɽʂʊʈʆʊɽʍʅʆʃʆɻʀʀ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘè ɻʦʥʯʘʨʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ 

 

ʋɼʂ 51.74 

 

ʇʈʀʄɽʅɽʅʀɽ ʄɽʊʆɼɸ ʀʅʊɽɻʈɸʃɸ ɼʖɸʄɽʃʗ ɺ ʈɽʐɽʅʀʀ 

ɿɸɼɸʏ ʕʃɽʂʊʈʆʊɽʍʅʀʂʀ 

 

ɺ.ʄ. ɺʦʣʴʭʠʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʬʠʟ.- ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɻ.ɸ. ʂʠʨʠʣʣʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʠʥʪʝʛʨʘʣʘ 

ɼʶʘʤʝʣʷ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. ʄʝʪʦʜ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʷʭ, ʧʦʟʚʦʣʷʷ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʜʘʯʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʛʨʘʣ, ʤʝʪʦʜ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ, ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʧʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ, ʦʧʪʠʤʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʄʝʪʦʜ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʵʪʦʪ ʤʝʪʦʜ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʜʘʯʝʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʚ ʠʟʫʯʝʥʠʠ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʧʠʩʳʚʘʪʴ ʠ 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʘ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ ʩ ʮʝʣʴʶ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʜʝʥʠʷ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ 

ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʠʥʘʤʠʢʦʡ ʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʠʶ ʩʬʝʨ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 

ʀʥʪʝʛʨʘʣ ɼʶʘʤʝʣʷ ð ʠʥʪʝʛʨʘʣ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʨʘʩʯʸʪʘ ʦʪʢʣʠʢʘ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦ ʤʝʥʷʶʱʝʝʩʷ ʚʦ ʚʨʝʤʝʥʠ 

ʚʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ʇʨʠʤʝʥʠʤʦʩʪʴ ʵʪʦʛʦ ʠʥʪʝʛʨʘʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʠʥʮʠʧʝ 

ʩʫʧʝʨʧʦʟʠʮʠʠ ʜʣʷ ʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʦʪʢʣʠʢ ʝʸ ʥʘ ʩʫʤʤʫ ʥʝʩʢʦʣʴʢʠʭ 
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ʚʦʟʜʝʡʩʪʚʠʡ ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʳʭ, ʪʘʢ ʠ ʩʜʚʠʥʫʪʳʭ ʚʦ ʚʨʝʤʝʥʠ ʨʘʚʝʥ ʩʫʤʤʝ 

ʦʪʢʣʠʢʦʚ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʩʣʘʛʘʝʤʳʭ ʩʠʛʥʘʣʦʚ. 

ʄʝʪʦʜ ɼʶʘʤʝʣʷ, ʥʘʟʚʘʥʥʳʡ ʚ ʯʝʩʪʴ ɾʘʥʘ ʄʘʨʠ ʂʦʥʩʪʘʥʘ ɼʶʘʤʝʣʷ, 

ʬʨʘʥʮʫʟʩʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪʢʣʠʢʦʚ ʣʠʥʝʡʥʳʭ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʣʠʥʝʡʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʠ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ. ɺ ʭʦʜʝ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʠʩʩʣʝʜʫʝʤʳʡ 

ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʆʜʥʘʢʦ ʜʣʷ ʩʣʦʞʥʳʭ ʬʫʥʢʮʠʡ ʨʝʰʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦ-

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ 

ʥʠʭ ʪʦʯʝʢ ʨʘʟʨʳʚʘ. 

ʇʨʠ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʡʪʠʩʴ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʣʠ ʠʤʠʪʘʮʠʦʥʥʳʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʢʦʥʪʝʢʩʪʝ 

ʬʠʟʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʢʘʢʠʭ-ʣʠʙʦ ʩʣʦʞʥʦʩʪʝʡ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʵʪʠʭ 

ʩʠʪʫʘʮʠʷʭ ʚʦʟʥʠʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʤʝʪʦʜʫ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʠʧʘ ʠʥʪʝʛʨʘʣʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʪʚʝʪ ʩʠʩʪʝʤʳ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠ 

ʠʟʤʝʥʷʶʱʝʝʩʷ ʩʣʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʙʦʣʝʝ 

ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ. 

ʃʶʙʦʝ ʩʣʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ 

ʝʜʠʥʠʯʥʳʭ ʩʪʫʧʝʥʯʘʪʳʭ ʬʫʥʢʮʠʡ, ʩʜʚʠʥʫʪʳʭ ʧʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʘ ʥʘʣʦʞʝʥʠʷ. ɺ 

ʢʦʥʪʝʢʩʪʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʯʠʪʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʝʯʥʫʶ ʬʫʥʢʮʠʶ ʪʦʢʘ ʢʘʢ 

ʩʫʤʤʫ ʪʦʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʜʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʩʣʦʞʥʳʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʳʝ ʨʘʩʯʝʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʬʦʨʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʪʝʛʨʘʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ. ɿʥʘʥʠʝ ʯʝʪʳʨʝʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʬʦʨʤ ʟʘʧʠʩʠ 

ʠʥʪʝʛʨʘʣʘ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʧʦʜʭʦʜʠʪʴ ʢ ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʚʳʙʠʨʘʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʡ. 

 

ʈʘʩʯʝʪ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ. 

ɿʥʘʷ ʨʝʘʢʮʠʶ ʮʝʧʠ ʥʘ ʝʜʠʥʠʯʥʦʝ ʚʦʟʤʫʱʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʪ.ʝ. ʬʫʥʢʮʠʶ 

ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ Ὣὸ ʠʣʠ (ʠ) ʧʝʨʝʭʦʜʥʫʶ ʬʫʥʢʮʠʶ ʧʦ ʥʘʧʨʷʞʝʥʠʶ 

Ὤὸ, ʤʦʞʥʦ ʥʘʡʪʠ ʨʝʘʢʮʠʶ ʮʝʧʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ. ɺ 
ʦʩʥʦʚʝ ʤʝʪʦʜʘ ï ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ ï ʣʝʞʠʪ 

ʧʨʠʥʮʠʧ ʥʘʣʦʞʝʥʠʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ, ʧʦ 

ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʠ ʧʝʨʝʤʝʥʥʦʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʢ ʚ ʮʝʧʠ, ʧʝʨʚʫʶ ʧʨʠʥʷʪʦ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ  †, 
ʘ ʚʪʦʨʫʶ - ʢʘʢ ὸ. 
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ʈʠʩ. 1 

 
ʈʠʩ. 2 

ʇʫʩʪʴ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ π ʢ ʮʝʧʠ ʩ ʥʫʣʝʚʳʤʠ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 
(ʧʘʩʩʠʚʥʦʤʫ ʜʚʫʭʧʦʣʶʩʥʠʢʫ ʇɼ ʥʘ ʨʠʩ. 1) ʧʦʜʢʣʶʯʘʝʪʩʷ ʠʩʪʦʯʥʠʢ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ ό† ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʪʦʢʘ Ὥ ʚ ʮʝʧʠ 
ʟʘʤʝʥʠʤ ʠʩʭʦʜʥʫʶ ʢʨʠʚʫʶ ʩʪʫʧʝʥʯʘʪʦʡ (ʩʤ. ʨʠʩ. 2), ʧʦʩʣʝ ʯʝʛʦ ʩ ʫʯʝʪʦʤ, ʯʪʦ 

ʮʝʧʴ ʣʠʥʝʡʥʘ, ʧʨʦʩʫʤʤʠʨʫʝʤ ʪʦʢʠ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʩʢʘʯʢʘ ʥʘʧʨʷʞʝʥʠʷ όπ ʠ 

ʚʩʝʭ ʩʪʫʧʝʥʝʢ ʥʘʧʨʷʞʝʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ὸ, ʚʩʪʫʧʘʶʱʠʭ ʚ ʜʝʡʩʪʚʠʝ ʩ 

ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ. 

ɺ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʙʱʝʛʦ ʪʦʢʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘʯʘʣʴʥʳʤ 
ʩʢʘʯʢʦʤ ʥʘʧʨʷʞʝʥʠʷ όπ , ʨʘʚʥʘ όπὫὸ. 

ɺ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ † Ў† ʠʤʝʝʪ ʤʝʩʪʦ ʩʢʘʯʦʢ ʥʘʧʨʷʞʝʥʠʷ Ўό όᴂ†Ў†, 
ʢʦʪʦʨʳʡ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʪ ʥʘʯʘʣʘ ʩʢʘʯʢʘ ʜʦ ʠʥʪʝʨʝʩʫʶʱʝʛʦ 

ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ t ʦʙʫʩʣʦʚʠʪ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʦʢʘ όᴂ†Ὣὸ † Ў†Ў†. 
ʇʦʣʥʳʡ ʪʦʢ Ὥὸ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ʨʘʚʝʥ, ʦʯʝʚʠʜʥʦ, ʩʫʤʤʝ ʚʩʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʘ ʦʪ ʦʪʜʝʣʴʥʳʭ ʩʢʘʯʢʦʚ ʥʘʧʨʷʞʝʥʠʷ ʩ ʫʯʝʪʦʤ όπὫὸ, ʪ.ʝ. 

Ὥὸ όπὫὸ όᴂ†Ὣὸ † Ў†Ў† 

ɿʘʤʝʥʷʷ ʢʦʥʝʯʥʳʡ ʠʥʪʝʨʚʘʣ ʧʨʠʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ Ў† ʥʘ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʡ, 
ʪ.ʝ. ʧʝʨʝʭʦʜʷ ʦʪ ʩʫʤʤʳ ʢ ʠʥʪʝʛʨʘʣʫ, ʟʘʧʠʰʝʤ 

Ὥὸ όπὫὸ όᴂ†Ὣὸ †Ὠ† 

ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʛʨʘʣʦʤ ɼʶʘʤʝʣʷ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʪʘʢʞʝ ʥʘʧʨʷʞʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʚ ʠʥʪʝʛʨʘʣʝ ʚʤʝʩʪʦ ʧʝʨʝʭʦʜʥʦʡ 

ʧʨʦʚʦʜʠʤʦʩʪʠ Ὣὸ ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʧʝʨʝʭʦʜʥʘʷ ʬʫʥʢʮʠʷ ʧʦ ʥʘʧʨʷʞʝʥʠʶ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʯʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ. 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ Ὣὸ (ʠʣʠ Ὤὸ) ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʮʝʧʠ. 

2. ɿʘʧʠʩʴ ʚʳʨʘʞʝʥʠʷ Ὣὸ † (ʠʣʠ Ὤὸ †) ʧʫʪʝʤ ʬʦʨʤʘʣʴʥʦʡ ʟʘʤʝʥʳ ὸ 

ʥʘ ὸ †. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ όᴂ†. 

4. ʇʦʜʩʪʘʥʦʚʢʘ ʥʘʡʜʝʥʥʳʭ ʬʫʥʢʮʠʡ ʚ ʠʥʪʝʛʨʘʣ ɼʶʘʤʝʣʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʛʨʘʣʘ ɼʶʘʤʝʣʷ ʦʧʨʝʜʝʣʠʤ ʪʦʢ ʚ 

ʮʝʧʠ ʨʠʩ. 3. 

 
ʈʠʩ. 3 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ: όὸ ρπππὩ  ˏ, Ὑ ρπ ̨ ,̍ ὒ ρ ː .̎ 

1. Ὣὸ ρ Ὡ πȟρρ Ὡ  

2. Ὣὸ † πȟρρ Ὡ Ὡ  

3. ό ὸ υπππὩ  

4. Ὥὸ όπὫὸ ᷿όᴂ†Ὣὸ †Ὠ† ρππρ Ὡ

υππ᷿Ὡ Ὠ†υππὩ ᷿Ὡ Ὠ† ρππρ Ὡ ρππὩ

ρππὩ Ὡ ςππὩ Ὡ  ̱Ȣ 

ɺʳʯʠʩʣʝʥʠʝ ʦʪʢʣʠʢʘ ʩʠʩʪʝʤʳ ʥʘ ʩʣʦʞʥʳʡ ʩʠʛʥʘʣ. ʉʣʦʞʥʳʡ ʚʭʦʜʥʦʡ 

ʩʠʛʥʘʣ ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʢʫʩʦʯʥʦʡ ʬʫʥʢʮʠʠ ʥʘ ʪʨʸʭ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ. 

ʀʥʪʝʨʚʘʣʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʉʠʛʥʘʣ ʀʥʪʝʨʚʘʣ Ὗ ὸ Ὗ ὸ 

Ὗ ὸ 0éὸ 
ςὉ

ὸ
ὸ 

ςὉ

ὸ
 

Ὗ ὸ ὸȣὸ Ὁ 0 

Ὗ ὸ ὸȣρ 0 0 
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ʈʝʰʝʥʠʝ. ʈʝʰʝʥʠʝ ʠʱʝʪʩʷ ʢʫʩʦʯʥʦ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ, ʚ 

ʬʦʨʤʫʣʘʭ ὃ  

ὣὸ Ὗ πϽὬὸ Ὗ †Ὤὸ †Ὠ† 

πϽ
ρ

Ὑ
Ὡ

ςὉ

ὸ
Ͻ
ρ

Ὑ
Ὡ Ὠ†  

ςὉ

ὃὸὙ
Ὡ ȿ

ςὉ

ὃὸὙ
Ͻρ Ὡ  

ὣ ὸ Ὗ †Ὤὸ †Ὠ† Ὗ ὸ Ὗ ὸ ϽὬὸ ὸ  

Ὗ †Ὤὸ †Ὠ†
ςὉ

ὃὸὙ
Ὡ ϽὩ ρ Ὁ ςὉϽ  

Ͻ
ρ

Ὑ
Ὡ πϽ

ρ

Ὑ
Ὡ Ὠ†

ςὉ
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Ὁ

Ὑ
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ὃὸὙ
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Ὁ

Ὑ
Ὡ π ὉϽ 

Ͻ
ρ

Ὑ
Ὡ πϽ

ρ

Ὑ
Ὡ Ὠ†

ςὉ

ὃὸὙ
Ὡ ϽὩ ρ

Ὁ

Ὑ
Ὡ  

Ὁ

Ὑ
Ὡ Ȣ 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜ ʠʥʪʝʛʨʘʣʘ 

ɼʶʘʤʝʣʷ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʇʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʩʧʦʩʦʙʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʧʦʥʠʤʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʨʘʟʚʠʪʠʶ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʯʪʦ ʦʪʢʨʦʝʪ 

ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. 
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This article is devoted to the study of the application of the Duhamel integral method in 

solving electrical engineering problems. The Duhamel integral method is widely used to analyze 

dynamic processes in electrical circuits, allowing one to simulate the behavior of a system over 

time. The article discusses the use of this method for solving problems related to the transmission 

and distribution of electricity, as well as for modeling the behavior of various electrical devices. 

Keywords: integral, Duhamel integral method, electrical engineering, dynamic processes, 

power transmission, electrical circuits, optimization, control. 

 

ʋɼʂ 621.311.1 

 

ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʀʏɽʉʂʀʍ ʄɽʈʆʇʈʀʗʊʀʁ ʇʆ ʉʅʀɾɽʅʀʖ 

ʋʈʆɺʅʗ ɸɺɸʈʀʁʅʆʉʊʀ ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉɽʊɽʁ 

 

ʅ.ʉ. ɻʫʤʘʨʦʚ, ɸ.ɽ. ʂʨʘʧʠʚʠʥ, ɼ.ɸ. ʅʦʚʦʞʠʣʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ,  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ɻ.ɺ. ʇʣʝʭʘʥʦʚ  
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ. ʆʧʠʩʘʥʳ ʦʙʲʝʢʪ, ʧʨʝʜʤʝʪ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʉʪʘʪʴʷ ʦʭʚʘʪʳʚʘʝʪ ʠʩʪʦʨʠʶ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʳʟʦʚʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʢʦʤʧʘʥʠʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʫ ʪʝʭʥʦʣʦʛʠʶ. ɺʥʝʜʨʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʘʥʘʣʠʟ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ, ʦʧʪʠʤʠʟʘʮʠʷ. 

 
ɺʚʝʜʝʥʠʝ 

ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʙʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʫʯʝʥʠʶ ʥʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟʫ ʩʣʦʞʥʳʭ 

ʚʟʘʠʤʦʩʚʷʟʝʡ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʣʫʯʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤ. ʊʘʢ, ʦʜʥʠʤ ʠʟ 

ʧʨʠʤʝʨʦʚ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʵʥʝʨʛʦʩʠʩʪʝʤ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʠ. ɺ 

https://www.ups-info.ru/for_partners/library/teoreticheskie_osnove_ilektrotehniki_dlya_ibp_ups_/integral_dyuamelya_metod_peremenneh_sostoyaniya/
https://www.ups-info.ru/for_partners/library/teoreticheskie_osnove_ilektrotehniki_dlya_ibp_ups_/integral_dyuamelya_metod_peremenneh_sostoyaniya/
https://www.ups-info.ru/for_partners/library/teoreticheskie_osnove_ilektrotehniki_dlya_ibp_ups_/integral_dyuamelya_metod_peremenneh_sostoyaniya/
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ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, ʠʭ ʤʝʪʦʜʦʣʦʛʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʦʟʤʦʞʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʘʚʘʨʠʡʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ, ʢʘʢ ʩʧʦʩʦʙ 

ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʚʥʷ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʥʘ ʙʘʟʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʦʙʣʘʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ 

ʫʨʦʚʥʷ ʘʚʘʨʠʡʥʦʩʪʠ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

¶ ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʩʪʦʨʠʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ; 

¶ ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ 

ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ; 

¶ ɸʥʘʣʠʟ ʨʳʥʢʘ ʢʦʤʧʘʥʠʡ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ʙʘʟʝ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ; 

ʀʩʪʦʨʠʷ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ 

ʀʩʪʦʨʠʷ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ ʙʝʨʝʪ ʥʘʯʘʣʦ ʝʱʝ ʚ XIX ʚʝʢʝ, ʢʦʛʜʘ 

ʙʳʣʠ ʚʧʝʨʚʳʝ ʦʪʢʨʳʪʳ ʟʘʢʦʥʳ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʫʯʝʥʳʭ, 

ʟʘʥʠʤʘʚʰʠʭʩʷ ʵʪʦʡ ʧʨʦʙʣʝʤʘʪʠʢʦʡ, ʙʳʣ ɻʫʩʪʘʚ ʂʠʨʭʛʦʬ, ʢʦʪʦʨʳʡ ʚʚʝʣ 

ʧʦʥʷʪʠʷ, ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʢʦʥʪʫʨ ʠ ʪʦʢ. 

ɼʘʣʴʥʝʡʰʠʡ ʧʨʦʛʨʝʩʩ ʚ ʘʥʘʣʠʟʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ ʙʳʣ ʩʚʷʟʘʥ ʩ 

ʨʘʟʚʠʪʠʝʤ ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ. ɺʘʞʥʳʤ ʚʝʭʦʤ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ 

ʫʟʣʦʚʳʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʣʦʞʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʧʠ. 

ɺ ʥʘʯʘʣʝ XX ʚʝʢʘ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʏʘʨʣʟ ʉʪʘʨʢ ɼʨʝʡʧʝʨ, ʥʘʯʘʣʠ 

ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʭʝʤ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʠʟ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ ʩʪʘʣ ʙʦʣʝʝ ʪʦʯʥʳʤ ʠ ʫʜʦʙʥʳʤ. ʉʝʛʦʜʥʷ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʣʦʞʥʳʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ð ʵʪʦ ʪʠʧ ʘʣʛʦʨʠʪʤʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʠʟʫʯʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ ʠ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ 

ʜʘʥʥʳʭ. ʆʥʠ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʦʙʨʘʟʦʚ. 

ɺ ʥʘʰʝ ʚʨʝʤʷ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʚʳʧʦʣʥʷʪʴ 

ʨʫʪʠʥʥʫʶ ʨʘʙʦʪʫ, ʦʩʪʘʚʣʷʷ ʯʝʣʦʚʝʢʫ ʥʝʢʦʪʦʨʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝʡ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ.   

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʙʳʩʪʨʦʤʫ ʚʳʷʚʣʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ ʧʨʦʙʣʝʤ ʚ ʩʝʪʷʭ. 
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ʇʣʶʩʳ ʥʝʡʨʦʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʆʥʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʦʛʨʦʤʥʦʤ ʤʥʦʞʝʩʪʚʝ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʥʝ ʩʪʘʣʘ ʠʩʢʣʶʯʝʥʠʝʤ.  

ʄʳ ʨʘʩʩʢʘʞʝʤ ʦ ʥʝʢʦʪʦʨʳʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ: 

¶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 

¶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ; 

¶ ʪʦʨʛʦʚʣʷ ʵʥʝʨʛʠʝʡ; 

¶ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

¶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʘʤʠ; 

¶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

¶ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ; 

¶ ʘʥʘʣʠʪʠʢʘ ʢʣʠʝʥʪʦʚ;  

¶ ʫʧʨʘʚʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʝʤ;  

¶ ʦʧʪʠʤʠʟʘʮʠʷ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ;  

¶ ʦʧʪʠʤʠʟʘʮʠʷ ʩʝʪʠ. 

ʕʪʦ ʚʩʝʛʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʪʦʛʦ, ʢʘʢ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʚʳʩʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʵʥʝʨʛʦʩʠʩʪʝʤ. 

ʄʠʥʫʩʳ ʥʝʡʨʦʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. 

ʍʦʪʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʧʨʝʜʣʘʛʘʝʪ 

ʤʥʦʛʦ  

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ, ʩ 

ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: 

¶ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; 

¶ ʩʣʦʞʥʦʩʪʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ; 

¶ ʫʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʵʥʝʨʛʦʩʠʩʪʝʤʳ; 

¶ ʫʩʠʣʝʥʠʝ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

¶ ʪʨʫʜʥʦʩʪʴ ʚ ʧʦʚʳʰʝʥʠʠ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ʆʙʩʫʞʜʝʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʫ ʫʞʝ 

ʚʝʜʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʠʥʩʪʠʪʫʪʘʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʷʭ. 

ʇʨʠʤʝʨʳ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ 

General Electric (GE) ð ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʥʛʣʦʤʝʨʘʪ, ʧʨʦʠʟʚʦʜʷʱʠʡ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʚʢʣʶʯʘʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. GE ʚʣʦʞʠʣʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ, ʚʢʣʶʯʘʷ ʥʝʡʨʦʥʥʳʝ 

ʩʝʪʠ. 
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ʂʦʤʧʘʥʠʷ Google ʪʘʢʞʝ ʥʝ ʦʩʪʘʝʪʩʷ ʚ ʩʪʦʨʦʥʝ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʆʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʩʚʦʠʭ 

ʮʝʥʪʨʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʭʦʜ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʧʝʨʝʛʨʝʚ. Google ʪʘʢʞʝ ʨʘʙʦʪʘʝʪ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. 

ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ Neural Company, ʢʦʪʦʨʘʷ 

ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʛʝʥʝʨʠʨʫʶʱʠʭ ʫʩʪʘʥʦʚʦʢ ʠ ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʭ ʩʝʪʝʡ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʦ ʧʦʪʨʝʙʣʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʝʨʝʜʘʯʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, 

ʜʘʥʥʳʝ ʦ ʮʝʥʘʭ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʦʙʫʯʘʶʪʩʷ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʦʚʳʩʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʷʚʣʷʝʪʩʷ ʨʘʩʪʫʱʝʡ ʦʙʣʘʩʪʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʠ ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ 

ʧʨʦʷʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʩʠʩʪʝʤʳ ʧʦʚʳʩʠʪ ʥʘʜʝʞʥʦʩʪʴ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʥʠʟʠʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ.  
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ʈɸɿʈɸɹʆʊʂɸ ʊɽʍʅʀʏɽʉʂʀʍ ʀ ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʍ 

ʄɽʈʆʇʈʀʗʊʀʁ ʇʆ ʉʅʀɾɽʅʀʖ ʋʈʆɺʅʗ ɸɺɸʈʀʁʅʆʉʊʀ 

ʕʃɽʂʊʈʀʏɽʉʂʀʍ ʉɽʊɽʁ 

 

ʂ.ɺ. ʂʦʚʘʣʴ, ɽ.ʄ. ʄʘʥʘʝʚ, ɸ.ɽ. ɺʘʩʠʣʴʝʚʘ, ɽ.ʕ. ɻʘʣʴʷʥ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ɻ.ɺ. ʇʣʝʭʘʥʦʚ  
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʛʦ 

ʫʩʪʨʘʥʝʥʠʷ ʨʠʩʢʦʚ ʘʚʘʨʠʡ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ, ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ, ʘʚʘʨʠʡʥʦʩʪʴ. 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʪʘʪʠʩʪʠʢʫ ʠ ʧʦʢʘʟʘʪʝʣʠ ʘʚʘʨʠʡʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʘʨʠʡʥʳʭ ʩʦʙʳʪʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʵʣʝʢʪʨʦʩʝʪʷʤʠ ʚʳʷʚʠʣʠ ʩʣʝʜʫʶʱʝʝ:  

ʇʦʤʠʤʦ ʠʛʨʘʶʱʠʭ ʥʝʤʘʣʫʶ ʨʦʣʴ ʚ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʩʝʪʷʭ ɽʕʉ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʦʩʥʦʚʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʧʨʘʚʠʣʴʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ 
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ʫʩʪʨʦʡʩʪʚ ʈɿɸ ʩʪʘʣʠ ʜʝʬʝʢʪʳ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ 

ʘʧʧʘʨʘʪʫʨʳ (18,64 %) ʠ ʚʪʦʨʠʯʥʳʭ ʮʝʧʝʡ ʈɿɸ (17,82 %), ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʡ 

ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ (8,95 %). 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʛʦʜʦʚʦʡ ʦʪʯʸʪ çʇɸʆ ʈʦʩʩʝʪʠ ʄʦʩʢʦʚʩʢʠʡ ʈʝʛʠʦʥè, 

ʦʙʥʘʨʫʞʠʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ 

 

 
ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʘʚʘʨʠʡ 

 

ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʤʘʣʳʡ ʧʨʦʮʝʥʪ ʧʨʠʨʦʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ. 

ɺ ʧʝʨʝʯʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʭʦʜʷʪ ʣʝʩʥʳʝ ʧʦʞʘʨʳ, ʦʙʚʘʣʳ 

ʜʝʨʝʚʴʝʚ, ʚ ʙʦʨʴʙʫ ʩ ʢʦʪʦʨʳʤʠ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ N 884 ʄʀʅ ʕʅɽʈɻɽʊʀʂʀ 

ʈʌ ʦʪ 31 ʘʚʛʫʩʪʘ 2022 ʛ. ʚʜʦʣʴ ʃʕʇ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʦʩʝʢʠ. 

ʀʩʧʦʣʴʟʫʷ ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʦʥʘʙʣʶʜʘʣ ʠʩʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʠ 

ʚʳʷʚʠʣ ʨʷʜ ʩʣʫʯʘʝʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠʢʘʟʦʤ ʥʦʨʤʘʪʠʚʦʚ ʩ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʥʝʰʥʠʡ ʚʠʜ ʣʠʥʠʠ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʠʩʢ ʧʦʚʨʝʞʜʝʥʠʷ ʃʕʇ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʬʘʢʪʘ, ʩʯʠʪʘʶ, ʯʪʦ ʩʣʝʜʫʝʪ ʫʩʪʨʦʠʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ 

ʧʨʠʚʝʜʝʥʠʶ ʧʨʦʩʝʢ ʚ ʥʘʜʣʝʞʘʱʠʡ ʚʠʜ. ʉʤʳʩʣ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʚʝʥʪʠʚʥʦʤ ʫʩʪʨʘʥʝʥʠʠ ʨʠʩʢʘ ʠ ʠʩʢʣʶʯʝʥʠʠ ʧʨʦʩʪʦʝʚ 

ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ.  

ʋʯʘʩʪʢʦʚ ʧʦʜʦʙʥʳʭ ʧʨʠʚʝʜʸʥʥʦʤʫ ʥʘ ʬʦʪʦʛʨʘʬʠʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ. ʅʘ ʨʝʛʠʦʥ ʚ ʩʨʝʜʥʝʤ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 676 ʦʧʦʨ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʩ ʜʝʨʝʚʴʷʤʠ. ʄʘʣʘʷ, ʥʦ ʚʩʸ ʞʝ ʩʫʱʝʩʪʚʫʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʧʦʨ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʦʢʘʞʝʪʩʷ ʘʪʘʢʦʚʘʥʘ 

ʧʨʠʨʦʜʥʳʤʠ ʢʘʪʘʢʣʠʟʤʘʤʠ.  

ʉʣʝʜʫʶʱʠʡ ʪʠʧʦʚʦʡ ʩʣʫʯʘʡ ʘʚʘʨʠʡ, ʥʘ ʢʦʪʦʨʳʡ ʦʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ, 

ʚʳʟʚʘʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ çʧʨʦʯʠʤʠ ʧʨʠʯʠʥʘʤʠè. ɺ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʦʢʘʟʘʣʠʩʴ: 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʭʘʣʘʪʥʦʩʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʥʳʭ ʠ ʧʣʘʥʦʚʦ-ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ʄʝʪʦʜʦʤ ʫʩʪʨʘʥʝʥʠʷ ʨʠʩʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʠʤʝʥʥʦ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʨʘʙʦʯʫʶ 

ʧʨʘʢʪʠʢʫ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʠʣʦʞʝʥʠʷ, ʥʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦ ʩʠʤʫʣʠʨʫʶʱʝʛʦ 

ʨʝʤʦʥʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʯʝʛʦ ʵʣʝʢʪʨʦ-ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɼʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʩʦʩʪʦʠʪ ʠʟ:  

1) ʇʨʠʚʣʝʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʧʦʜʛʦʪʦʚʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʠʣʦʞʝʥʠʷ. 

2) ʆʪʙʦʨʘ ʥʘʠʙʦʣʝʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʇɸʆ çʈʦʩʩʝʪʠ 

ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥè, ʧʫʪʸʤ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʝʧʣʘʥʦʚʦʛʦ ʩʨʝʟʘ ʟʥʘʥʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʵʢʟʘʤʝʥʦʤ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʧʨʠʚʣʝʯʝʥʠʝ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠʣʦʞʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 3. 

 

ʊʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʦʡ ʪʠʧʦʚʦʡ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʠʟʥʦʩ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʥʦʩʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ. ʉʯʠʪʘʶ, ʯʪʦ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ ʧʝʨʝʜʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʨʦʩʩʠʡʩʢʦʡ ʵʥʝʨʛʝʪʠʢʝ ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʟʚʫʢʘ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʘʚʪʦʥʦʤʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, 

ʠʩʢʣʶʯʘʷ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʦʪ ʦʙʱʝʡ ʩʝʪʠ.   

ʇʨʝʜʣʘʛʘʝʤʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

1. ʊʝʭʥʠʯʝʩʢʦʝ (ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ)  
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2. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦʝ (ʫʩʪʘʥʦʚʢʘ, ʦʩʥʘʱʝʥʠʝ). 

 

ʀʪʦʛʠ: 

ʇʨʝʜʣʦʞʝʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʦ ʧʨʠʚʝʜʝʥʠʶ ʚ ʥʘʜʣʝʞʘʱʠʡ ʚʠʜ ʧʨʦʩʝʢ 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢ ʧʨʠʨʦʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʃʕʇ ʠ ʩʥʠʟʠʪ ʨʘʩʭʦʜʳ 

(ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 20 ʨʘʟ ʤʝʥʴʰʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʠʥʠʡ ʧʦʩʣʝ ʢʘʪʘʢʣʠʟʤʘ), ʘ ʪʘʢʞʝ ʠʩʢʣʶʯʠʪ ʦʙʝʩʪʦʯʠʚʘʥʠʝ 

ʨʷʜʘ ʫʯʘʩʪʢʦʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʤ ʤʥʝʥʠʠ ʢʘʩʘʝʤʦ 

ʇɸʆ çʈʦʩʩʝʪʠ ʄʦʩʢʦʚʩʢʠʡ ʨʝʛʠʦʥè. 

ʇʨʠʛʣʘʰʝʥʠʝ ʚ ʢʦʤʧʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʥʦʡ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ 

ʚʥʝʧʣʘʥʦʚʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʵʢʟʘʤʝʥʘ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʣʫʯʰʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ, ʩʠʤʫʣʠʨʫʶʱʠʡ 

ʪʠʧʦʚʳʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʠʭ ʠʩʢʦʨʝʥʝʥʠʝ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪ ʦʰʠʙʢʠ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʦʥʪʘʞʥʳʭ ʠ ʨʝʤʦʥʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʧʨʠʚʣʝʯʸʪ ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʧʘʨʪʥʸʨʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʞʝʪ ʩʥʠʟʠʪʴ 

ʥʘʛʨʫʟʢʫ ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ, ʯʪʦ ʧʦʚʳʩʠʪ 

ʥʘʜʸʞʥʦʩʪʴ(ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ) ʩʝʪʝʡ ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʪ ʙʝʩʧʝʨʝʙʦʡʥʫʶ 

ʧʝʨʝʜʘʯʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
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The article discusses possible ways to eliminate the risks of accidents on electric networks in 
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ʉʊɸʊʀʏɽʉʂʆɽ ʕʃɽʂʊʈʀʏɽʉʊɺʆ 

 

ʂ.ɺ. ʂʦʚʘʣʴ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ɻ.ɺ. ʇʣʝʭʘʥʦʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʢʘʢ ʬʝʥʦʤʝʥ, ʘ 

ʪʘʢʞʝ ʚʘʨʠʘʮʠʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʟʘʨʷʜ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʩʧʦʣʴʟʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʳʭ ʜʝʣ, ʪʘʢʠʭ ʢʘʢ ʚʢʣʶʯʝʥʠʝ ʩʚʝʪʘ, ʧʨʦʩʤʦʪʨ 

ʪʝʣʝʚʠʟʦʨʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʤʫʟʳʢʠ 

ʠʣʠ ʚʠʜʝʦ. ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʩʪʘʣʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ, ʠ ʥʘʤ 

ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʝʛʦ ʧʨʠʥʮʠʧʳ. ʇʦʯʪʠ ʢʘʞʜʳʡ ʠʟ ʥʘʩ ʠʤʝʣ ʦʧʳʪ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʩ ʩʪʘʪʠʯʝʩʢʠʤ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʫʭʫʶ ʧʦʛʦʜʫ, ʥʘʧʨʠʤʝʨ, 

ʟʠʤʦʡ, ʢʦʛʜʘ ʚʳ ʭʦʜʠʪʝ ʧʦ ʢʦʚʨʫ ʠ ʢʘʩʘʝʪʝʩʴ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʦʱʫʱʝʥʠʝ ʥʝʙʦʣʴʰʦʛʦ ʪʦʢʘ ʠ ʟʚʫʢ "ʱʝʣʯʢʘ" - ʵʪʦ 

ʧʨʦʷʚʣʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʤʦʣʥʠʷ. 

ʉʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʢʦʧʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʟʘʨʷʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ. ʆʥʦ ʥʘʟʚʘʥʦ "ʩʪʘʪʠʯʝʩʢʠʤ", ʧʦʪʦʤʫ ʯʪʦ 

ʦʩʪʘʝʪʩʷ ʥʘ ʤʝʩʪʝ, ʥʝ ʪʝʯʝʪ ʠʣʠ ʥʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ. 

ʂʦʛʜʘ ʤʳ ʠʟʫʯʘʝʤ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʤʳ ʫʟʥʘʝʤ, ʯʪʦ ʘʪʦʤʳ ʩʦʩʪʦʷʪ ʠʟ 

ʥʝʡʪʨʦʥʦʚ, ʧʨʦʪʦʥʦʚ ʠ ʵʣʝʢʪʨʦʥʦʚ. ʗʜʨʦ ʘʪʦʤʘ ʩʦʜʝʨʞʠʪ ʥʝʡʪʨʦʥʳ ʠ ʧʨʦʪʦʥʳ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʵʣʝʢʪʨʦʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʦʢʨʫʞʥʦʩʪʠ ʚʥʝ ʷʜʨʘ. ʕʪʦ ʟʥʘʥʠʝ ʚʘʞʥʦ, 

ʪʘʢ ʢʘʢ ʦʥʦ ʧʦʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʉʪʘʪʠʯʝʩʢʠʡ 

ʟʘʨʷʜ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʢʦʥʪʘʢʪʝ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʛʜʘ ʵʣʝʢʪʨʦʥʳ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʜʨʫʛʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʜʠʥ ʦʙʲʝʢʪ 

ʧʨʠʦʙʨʝʪʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʘ ʜʨʫʛʦʡ - ʦʪʨʠʮʘʪʝʣʴʥʳʡ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ 

ʚʳʰʝ ʧʨʠʤʝʨʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʪʨʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʭʦʞʜʝʥʠʠ ʧʦ ʢʦʚʨʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʵʣʝʢʪʨʦʥʳ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʦʪ ʚʘʰʝʛʦ ʪʝʣʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʭʦʣʦʜʠʣʴʥʠʢʘ. ʅʘʢʦʧʠʚʰʘʷʩʷ 

ʵʥʝʨʛʠʷ ʙʫʜʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʷʨʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʩ ʢʦʪʦʨʳʤ 

ʦʥʘ ʢʦʥʪʘʢʪʠʨʫʝʪ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʚʳ ʩʢʦʣʴʟʠʪʝ ʚʥʠʟ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ 

ʩʢʝʡʪʫ, ʚʳ ʤʦʞʝʪʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʚʘʰʠ ʚʦʣʦʩʳ ʚʩʪʘʶʪ ʜʳʙʦʤ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʳʟʳʚʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʟʘʨʷʜʘ ʥʘ ʢʘʞʜʦʤ ʚʦʣʦʩʝ. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʚʘʰʠ ʚʦʣʦʩʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ, ʦʥʠ ʦʪʪʘʣʢʠʚʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʟʘʩʪʘʚʣʷʷ ʚʦʣʦʩʳ 

ʚʳʧʨʷʤʣʷʪʴʩʷ. 

ʍʦʪʷ ʚʘʤ ʤʦʞʝʪ ʥʝ ʧʦʥʨʘʚʠʪʴʩʷ ʨʝʟʢʠʡ ʰʦʢ, ʢʦʪʦʨʳʡ ʚʳ ʠʩʧʳʪʳʚʘʝʪʝ, 

ʢʦʛʜʘ ʠʩʧʳʪʳʚʘʝʪʝ ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ ʜʣʷ ʵʪʦʛʦ ʝʩʪʴ 

ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʥʝʥʠʡ. 

ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʨʠʤʝʥʝʥʠʡ -ʵʪʦ ʢʦʧʠʨʦʚʘʣʴʥʳʝ ʤʘʰʠʥʳ ʠ 

ʧʨʠʥʪʝʨʳ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʜʣʷ 

ʧʨʠʚʣʝʯʝʥʠʷ ʪʦʥʝʨʘ ʠʣʠ ʯʝʨʥʠʣ ʢ ʙʫʤʘʛʝ. ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ -

ʚʦʟʜʫʰʥʳʝ ʬʠʣʴʪʨʳ, ʨʘʩʧʳʣʠʪʝʣʠ ʢʨʘʩʢʠ ʠ ʩʨʝʜʩʪʚʘ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʳʣʠ. 

ʇʨʦʙʣʝʤʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ 

ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ʀʩʢʨʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʤʦʛʫʪ 

ʥʘʥʝʩʪʠ ʙʦʣʴʰʦʡ ʚʨʝʜ ʵʣʝʢʪʨʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʯʠʧʘʤ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʥʠʢʠ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʠʥʠʤʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, 

ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ɸʥʪʠʩʪʘʪʠʯʝʩʢʠʝ 

ʤʝʰʢʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʟʘʟʝʤʣʷʶʱʠʝ ʨʝʤʥʠ - ʵʪʦ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ 
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ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʧʦʚʨʝʞʜʝʥʠʷ ʵʣʝʢʪʨʦʥʠʢʠ. 
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The article considers static electricity as a phenomenon, as well as variations of its 

application. 
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ɽ.ʄ. ʄʘʥʘʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  ɻ.ɺ. ʇʣʝʭʘʥʦʚ  
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʇʦʣʟʫʥʦʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ 

ʪʘʢʞʝ ʦʩʥʦʚʘ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʵʣʝʢʪʨʠʯʝʩʪʚʦ 

 

ɹʝʩʧʨʦʚʦʜʥʘʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ï ʵʪʦ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʧʝʨʝʜʘʯʘ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʜʦʚ. ʏʘʱʝ ʪʘʢʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʧʝʨʝʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʩ 

Wi-Fi, ʤʦʙʠʣʴʥʳʤ ʪʝʣʝʬʦʥʦʤ. ʉʝʡʯʘʩ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʪ ʧʨʦʮʝʩʩ ʠ ʩʜʝʣʘʶʪ ʝʛʦ ʨʦʚʥʳʤ, ʙʝʟ ʧʝʨʝʙʦʝʚ. 

ʆʩʥʦʚʦʡ ʜʣʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʣʫʞʘʪ ʤʘʛʥʝʪʠʟʤ ʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤ, ʘ 

ʪʘʢʞʝ ʧʨʦʩʪʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ. ʈʝʯʴ ʠʜʝʪ ʦ ʥʘʣʠʯʠʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʢʘʪʫʰʝʢ ï ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ. ɹʣʘʛʦʜʘʨʷ ʠʭ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʝ ʨʝʛʝʥʝʨʠʨʫʝʪʩʷ ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘ ʟʘʪʝʤ ʚʦʟʥʠʢʘʝʪ ʥʝ 

ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. ʅʘʧʨʷʞʝʥʠʝ ʚ ʢʘʪʫʰʢʝ ʧʨʠʝʤʥʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʯʪʦʙʳ ʟʘʨʷʜʠʪʴ ʘʢʢʫʤʫʣʷʪʦʨ ʠʣʠ ʧʠʪʘʥʠʝ ʩʤʘʨʪʬʦʥʘ. ʕʣʝʢʪʨʦʪʦʢ, 

ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʧʨʦʚʦʜ ʚʦʢʨʫʛ ʢʘʙʝʣʷ, ʚʳʟʳʚʘʝʪ ʢʨʫʛʦʚʦʝ ʧʦʣʝ. ʊʦʪ 

ʧʨʦʚʦʣʦʯʥʳʡ ʤʦʪʦʢ, ʢʦʪʦʨʳʡ ʦʩʪʘʣʩʷ ʙʝʟ ʪʦʢʘ, ʧʨʠʥʠʤʘʝʪ ʵʣʝʢʪʨʦʪʦʢ ʦʪ 

ʧʝʨʚʦʡ ʢʘʪʫʰʢʠ. ʊʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʥʜʫʢʪʠʚʥʘʷ ʩʚʷʟʴ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʧʦʩʣʝʜʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʠ ʢʦʨʝʡʩʢʠʭ ʫʯʝʥʳʭ, ʪʦ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ 

ʥʠʭ ʧʨʠʥʘʜʣʝʞʠʪ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʳʤ ʩʠʩʪʝʤʘʤ CMRS ʠ DCRS. 

ʊʝʭʥʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʖʞʥʦʡ ʂʦʨʝʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʘ. ʆʥʠ ʩʫʤʝʣʠ 
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ʧʝʨʝʜʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʥʘ ʧʷʪʴ ʤʝʪʨʦʚ. ɿʘ ʩʯʝʪ ʨʘʙʦʪʳ ʢʦʤʧʘʢʪʥʳʭ 

ʜʠʧʦʣʴʥʳʭ ʢʘʪʫʰʝʢ DCRS, ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʪʘʪʴ ʢʘʞʜʦʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʧʦʤʝʱʝʥʠʠ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʜʦʚ. 

ʂʦʥʝʯʥʦ, ʩʦʚʨʝʤʝʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʥʝ ʩʪʦʣʴ ʩʦʚʝʨʰʝʥʥʘ, ʪʘʢ ʢʘʢ ʝʩʪʴ 

ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʠʥʳ ʧʫʪʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʦ ʚʦʟʜʫʭʫ. ʅʦ ʤʠʨʦʚʳʝ ʫʯʝʥʳʝ 

ʨʘʙʦʪʘʶʪ ʥʘʜ ʵʪʠʤ. ʋʞʝ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʢʘʢ ʥʦʚʳʝ ʜʦʩʪʠʞʝʥʠʷ 

ʚʭʦʜʷʪ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. 

ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʜʝʚʘʡʩ ʚ ʥʘʰʠ ʜʥʠ ï ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. ʈʝʯʴ 

ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʩʤʘʨʪʬʦʥʝ ʠʣʠ ʧʣʘʥʰʝʪʝ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʨʦʙʦʪ-

ʧʳʣʝʩʦʩ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʘʤʦʢʘʪ ʠ ʟʫʙʥʘʷ ʱʝʪʢʘ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʭʦʜʷʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ. ʆʥʠ ʙʫʜʫʪ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʢʦʧʨʦʚʦʜʘ, ʠʥʜʫʮʠʨʫʶʱʠʤ ʪʦʢ ʚ ʤʦʪʦʨʝ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʄʥʦʛʠʝ ʧʝʨʝʜʦʚʳʝ ʬʠʨʤʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʳ ʙʫʜʫʪ 

ʜʘʚʘʪʴ ʵʥʝʨʛʠʶ ʚʩʝʤ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʤ ʧʦʤʝʱʝʥʠʠ. 
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The article discusses the wireless transmission of electricity, as well as the basis and principle 

of operation of this technology.  
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ɸʅɸʃʀɿ ɼɸʅʅʓʍ ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ 

ʀʅʊɽʃʃɽʂʊɸ ɺ ʆɹʃɸʉʊʀ ʕʃɽʂʊʈʆʕʅɽʈɻɽʊʀʂʀ 

 

ɼ.ʀ. ʄʠʭʘʣʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʊʘʪʘʨʥʠʢʦʚʘ ɸ.ʅ. 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʀʀ, ʘ 

ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʋʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ, 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʵʥʝʨʛʝʪʠʢʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʜʘʯʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʪʘʣʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʣʝʢʪʨʦʩʝʪʴ ʛʝʥʝʨʠʨʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ, 

ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʝʨʝʜʘʯʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ 

ʪʘʢʞʝ ʜʘʥʥʳʝ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʯʝʪʯʠʢʦʚ ʠ ʜʘʪʯʠʢʦʚ. ɸʥʘʣʠʟ ʵʪʠʭ ʜʘʥʥʳʭ 

ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʵʥʝʨʛʦʩʠʩʪʝʤʳ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʯʘʩʪʦ ʥʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩʦ 

ʩʣʦʞʥʦʩʪʴʶ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʝʥʝʨʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʚʩʝ 

ʙʦʣʴʰʫʶ ʠʥʪʝʛʨʘʮʠʶ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ, ʧʨʦʚʦʜʠʪʴ ʜʠʘʛʥʦʩʪʠʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʥʠʞʘʪʴ ʧʦʪʝʨʠ 

ʵʥʝʨʛʠʠ. 

ʀʩʭʦʜʷ ʠʟ ʦʧʠʩʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʤʝʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʥʝʨʛʦʩʠʩʪʝʤ. 

 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʧʦʣʥʦʩʪʴʶ ʠʟʤʝʥʠʣ ʧʘʥʦʨʘʤʫ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʨʝʚʦʣʶʮʠʦʥʠʟʠʨʫʷ ʩʧʦʩʦʙʳ ʠʟʚʣʝʯʝʥʠʷ ʢʦʤʧʘʥʠʷʤʠ 

ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʚʦʠʭ ʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴ ʦʙʷʟʘʥʥʦʩʪʠ, ʦʙʳʯʥʦ ʪʨʝʙʫʶʱʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʕʪʠ 

ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ʠ ʩʪʨʘʪʝʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ 

ʩʧʦʩʦʙʥʳ ʠʩʩʣʝʜʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʘʭʦʜʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʠʥʠʤʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʦʙʷʟʘʥʥʦʩʪʠ, ʦʪʥʠʤʘʶʱʠʝ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ 

ʘʥʘʣʠʟ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ ʯʝʣʦʚʝʢʘ. ʊʘʢʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪ ʚʣʠʷʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ - ʵʪʦ ʧʨʦʮʝʩʩ ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʧʦʠʩʢʘ 

ʪʝʥʜʝʥʮʠʡ, ʩʚʷʟʝʡ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʘʥʥʳʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʠʨʘʪʴ, ʫʧʦʨʷʜʦʯʠʚʘʪʴ, ʦʯʠʱʘʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʠʟʚʣʝʢʘʪʴ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʘʞʝʥ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʟʚʦʣʷʝʪ 

ʠʤ ʧʦʥʠʤʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʳʷʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʥʠʞʘʪʴ ʨʠʩʢʠ. ɺ 

ʧʨʝʞʥʠʝ ʚʨʝʤʝʥʘ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʙʳʣ ʪʨʫʜʦʝʤʢʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʣʶʜʝʡ. ʆʜʥʘʢʦ, 

ʧʦʩʢʦʣʴʢʫ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ, 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʤ. 

 

ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʦʙʣʘʜʘʝʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʩʧʦʩʦʙʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ: 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʘʜʘʯ: ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʨʝʚʦʩʭʦʜʥʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʨʫʪʠʥʥʳʤʠ ʠ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ 

ʟʘʜʘʯʘʤʠ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ, ʪʘʢʠʤʠ ʢʘʢ ʦʯʠʩʪʢʘ, ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʠ 

ʠʥʪʝʛʨʘʮʠʷ. ʇʝʨʝʢʣʘʜʳʚʘʷ ʵʪʠ ʟʘʜʘʯʠ ʥʘ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, 

ʘʥʘʣʠʪʠʢʠ ʤʦʛʫʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʪʘʢʦʡ ʢʘʢ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʛʝʥʝʨʘʮʠʷ ʟʥʘʯʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ɺr ʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʪʝʥʜʝʥʮʠʡ: ɸʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʣʦʞʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ 

ʢʦʨʨʝʣʷʮʠʠ ʚ ʦʙʰʠʨʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʪʝʥʜʝʥʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʢʦʣʴʟʘʪʴ ʦʪ ʘʥʘʣʠʪʠʢʦʚ. 

ʇʦʜʜʝʨʞʢʘ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʘʥʘʣʠʪʠʢʠ: ɸʥʘʣʠʟʠʨʫʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʠ ʠʩʧʦʣʴʟʫʷ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʪʦʯʥʳʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʕʪʠ ʤʦʜʝʣʠ 

ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʙʫʜʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʚʠʜʝʪʴ 

ʪʝʥʜʝʥʮʠʠ ʨʳʥʢʘ ʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ. 

ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʛʜʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʩʪʘʚʰʝʛʦʩʷ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʘʢʪʠʚʦʚ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. ʄʦʜʝʣʠ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. ʕʪʠ ʤʝʪʦʜʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʣʦʞʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ 

ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʷ ʦʙʥʘʨʫʞʠʚʘʪʴ ʘʥʦʤʘʣʠʠ ʠ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʩʙʦʠ. 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ, ʚ 

ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʣʛʦʨʠʪʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʧʦʤʦʛʘʝʪ 
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ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʵʥʝʨʛʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ ʠ 

ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ.[3] 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʧʨʦʙʣʝʤʳ 

ɺʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʫ ʜʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʧʦʚʳʰʝʥʥʫʶ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤ, ʧʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʵʣʝʢʪʨʦʩʝʪʠ, ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʶ ʩʨʝʜʩʪʚ ʟʘ ʩʯʝʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʘʬʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʆʜʥʘʢʦ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ 

ʠ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʤʦʜʝʣʝʡ 

ʀʀ ʠ ʧʨʦʙʣʝʤʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʜʝʣʝ 

ʅʦʚʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʮʠʬʨʦʚʳʭ ʧʦʜʩʪʘʥʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʎʝʥʪʨʘ 

ʢʦʤʧʝʪʝʥʮʠʡ ʅʊʀ ʥʘ ʙʘʟʝ ʄʕʀ, ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ng.Grace. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ng.Grace ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ï ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʟʘʛʨʫʞʘʝʪ ʛʣʘʚʥʫʶ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʦʜʩʪʘʥʮʠʠ, ʩʠʩʪʝʤʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʝʝ 

ʦʙʨʘʙʘʪʳʚʘʝʪ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ 

ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʘʣʛʦʨʠʪʤʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʮʝʥʘʨʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʩ 

ʤʠʥʠʤʠʟʘʮʠʝʡ ʟʘʪʨʘʪ; 

ʈʝʘʣʠʟʘʮʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʜʝʞʥʦʡ ʩʭʝʤʳ ʧʦʜ ʟʘʜʘʥʥʳʝ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʟʘʪʨʘʪʳ.[1] 

ʋʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ çʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʚʳʨʘʙʦʪʢʠ ɺʀʕ. ʉʦʣʥʮʝè ʠ çʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʳʨʘʙʦʪʢʠ ɺʀʕ. ɺʝʪʝʨè ʥʘ 64 

ʩʦʣʥʝʯʥʳʭ ʠ 22 ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʙʫʝʤʳʝ ʦʙʲʝʤʳ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʚʦʟʥʠʢʘʶʱʠʭ ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʠ, 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʠ ʢʘʯʝʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʜʘʥʥʳʝ ʵʪʠʭ ʩʠʩʪʝʤ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʣʘʥʦʚ ʙʘʣʘʥʩʠʨʫʶʱʝʛʦ 

ʨʳʥʢʘ.[2] 

 

ʇʝʨʩʧʝʢʪʠʚʳ ʥʘ ʙʫʜʫʱʝʝ 

ʇʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʨʘʩʪʝʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʭ ʠ ʩʣʦʞʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʘʚʪʦʥʦʤʥʳʭ 
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ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʥʳʭ ʢ ʨʘʟʫʤʥʦʤʫ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ ʠ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚ ʦʪʚʝʪ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

ɺʳʚʦʜ 

ʀʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʦʙʣʘʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʧʨʝʜʦʩʪʘʚʠʚ ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦ ʚʳʷʚʣʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʘʥʦʤʘʣʠʡ ʚ ʜʘʥʥʳʭ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ 

ʠ ʫʧʨʘʚʣʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. ʇʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʝʛʦ ʧʦʪʝʥʮʠʘʣ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʤ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ, ʫʩʪʦʡʯʠʚʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 
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This article discusses a method of data analysis using artificial intelligence to optimize the 

operation of an electric power system. The basic principles of AI operation are considered, as well 

as examples of its use in the electric power industry. Attention is paid to the possibilities and 

limitations of using AI in this area. 

Keywords: data analysis, artificial intelligence, electric power industry, machine learning. 

 

ʋɼʂ 629. 1.04 

 

ʆ ʄʆʄɽʅʊɽ ʉʀʅʍʈʆʅʅʆɻʆ ɻɽʅɽʈɸʊʆʈɸ ʉ ʈɽɸʂʊʀɺʅʆʁ 

ʅɸɻʈʋɿʂʆʁ 

 

ɺ.ɼ. ʇʘʚʣʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉ.ʅ. ʂʦʚʘʣʝʚ 
ɿɸʆ çɺʣʘʜʠʤʠʨʩʢʠʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜè, ʛ. ɺʣʘʜʠʤʠʨ 

 

ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʢʘʟʘʪʴ, ʯʪʦ ʤʦʤʝʥʪ, ʨʘʟʚʠʚʘʝʤʳʡ ʩʠʥʭʨʦʥʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʦʡ ʧʨʠ ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ, ʥʝ ʨʘʚʝʥ ʥʫʣʶ. ʇʨʠ ʵʪʦʤ ʨʝʯʴ ʠʜʝʪ ʦ 

ʤʛʥʦʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʤʦʤʝʥʪʘ. ɼʣʷ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʪʝʦʨʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʠ 

http://doi.org/10.18334/vinec.13.1.116945
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ʥʝʟʘʚʠʩʠʤʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ï ʜʣʷ ʣʶʙʦʡ ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ, ʜʣʷ ʠʥʜʫʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʜʣʷ ʝʤʢʦʩʪʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘ, ʠʥʜʫʢʪʠʚʥʘʷ, ʝʤʢʦʩʪʥʘʷ ʥʘʛʨʫʟʢʘ, ʕɼʉ, ʪʦʢ, 

ʤʦʤʝʥʪ. 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʤʥʦʛʠʝ ʘʚʪʦʨʠʪʝʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ 

ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʢʠ ʫʙʝʞʜʝʥʳ ʚ ʪʦʤ, ʯʪʦ ʤʦʤʝʥʪ, ʨʘʟʚʠʚʘʝʤʳʡ 

ʩʠʥʭʨʦʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʦʡ ʧʨʠ ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ, ʨʘʚʝʥ ʥʫʣʶ. ʇʨʠ 

ʵʪʦʤ ʨʝʯʴ ʠʜʝʪ ʦ ʤʛʥʦʚʝʥʥʦʤ ʟʥʘʯʝʥʠʠ ʤʦʤʝʥʪʘ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʢʘʟʘʪʴ, ʯʪʦ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ɿʘʜʘʯʠ ʨʘʙʦʪʳ ï ʧʦʣʫʯʠʪʴ ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʥʘ ʫʨʦʚʥʝ ʪʝʦʨʝʤʳ ʨʝʟʫʣʴʪʘʪʳ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʢʘʟʘʥʥʦʝ ʥʝʜʦʨʘʟʫʤʝʥʠʝ 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [1-5]. 

 

ʕɼʉ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ʕɼʉ ʦʜʥʦʛʦ ʚʠʪʢʘ ʦʙʤʦʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ ʨʘʚʥʘ  

1 sinʝ Blv=- j. 

ɼʣʷ n ʚʠʪʢʦʚ 

sinnʝ Blnv=- j. 

ʉʢʦʨʦʩʪʴ v ʨʘʚʥʘ 

2

rD d
v

dt

j
= . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʕɼʉ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ [6, 7] ʨʘʚʥʘ 

sin
2

rD d
e Bln

dt

j
=- j. 

ʄʦʤʝʥʪ 

ʊʝʦʨʝʤʘ. ʄʦʤʝʥʪ ʩʠʥʭʨʦʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʧʨʠ ʨʝʘʢʪʠʚʥʦʡ 

ʥʘʛʨʫʟʢʝ ʥʝ ʨʘʚʝʥ ʥʫʣʶ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 1. ʇʨʠ ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ ʨʘʟʚʠʚʘʝʪʩʷ ʨʝʘʢʪʠʚʥʘʷ 

ʤʦʱʥʦʩʪʴ 

1
sin sin sin2

2 2
q ui U t I t UI t

på õ
= = w Ö w ° =° wæ ö

ç ÷
. 

ʆʥʘ ʥʝ ʨʘʚʥʘ ʥʫʣʶ [8-10]. 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʨʘʚʥʘ  

p m= w. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ 

ʨʘʚʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʬʦʨʤʫʣʘ ʜʣʷ ʤʦʤʝʥʪʘ 

sin2
2

p q UI
m t= = =° w
w w w

. 
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ʊʘʢʞʝ ʢʘʢ ʠ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʤʦʤʝʥʪ ʥʝ ʨʘʚʝʥ ʥʫʣʶ. 

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ɿʘʤʝʯʘʥʠʝ. ʈʝʯʴ ʥʝ ʠʜʝʪ ʦ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ ʤʦʤʝʥʪʘ ʟʘ ʧʝʨʠʦʜ ʢʦʣʝʙʘʥʠʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 2. ʇʫʩʪʴ ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʠʥʜʫʢʪʠʚʥʦʡ. ʇʨʠ ʵʪʦʤ 

L

di
u L

dt
=- . 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʂʠʨʭʛʦʬʘ  

Le u= . 

ʀʣʠ  

sin
2

rD d di
Bln L

dt dt

j
j= . 

ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʜʘʝʪ  

0 0cos cos
2

r
m

Bln D
i I I I

L
=- j+ =- j+. 

ʅʘʯʘʣʴʥʳʡ ʪʦʢ I0 ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ ʨʘʚʥʳʤ ʥʫʣʶ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ɸʤʧʝʨʘ  

sinf Blni= j. 

ʆʪʩʶʜʘ ʤʦʤʝʥʪ ʨʘʚʝʥ 
2 2( )

sin cos sin sin2
2 2 2 8

r r r rD Bln D D Bln D
m Blni Bln

L L
= j=- j j=- j. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʤʝʥʪ ʥʝ ʨʘʚʝʥ ʥʫʣʶ. 

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 3. ʇʫʩʪʴ ʥʘʛʨʫʟʢʘ ʷʚʣʷʝʪʩʷ ʝʤʢʦʩʪʥʦʡ. ʇʨʠ ʵʪʦʤ 

0

1
sin

2

t

rD
Bln t idt

C
w w =ñ . 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʜʘʝʪ 

2 cos
2

rD
i BlnC t= w w 

ʄʦʤʝʥʪ ʨʘʚʝʥ 
2

2 2 2sin cos sin ( ) sin2
2 2 2 8

r r r rD D D D
Blni BlnBlnC Bln Cm= j= w j j= w j. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʤʝʥʪ ʥʝ ʨʘʚʝʥ ʥʫʣʶ. 

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʝʢʠ ʚʦʟʤʦʞʥʦʤʫ ʠʥʪʫʠʪʠʚʥʦʤʫ ʧʨʝʜʧʦʣʦʞʝʥʠʶ, ʫ 

ʠʥʜʫʢʪʠʚʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʩ ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʦʡ 

ʨʘʟʚʠʚʘʝʤʳʡ ʤʦʤʝʥʪ ʥʝ ʨʘʚʝʥ ʥʫʣʶ. ʀʟ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʤʝʭʘʥʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, ʨʘʟʚʠʚʘʝʤʘʷ ʤʘʰʠʥʦʡ, ʪʘʢʞʝ ʥʝ ʨʘʚʥʘ ʥʫʣʶ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 
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The purpose of the study is to show that the torque developed by a synchronous electric 

machine under a reactive load is not equal to zero. In this case we are talking about the 

instantaneous value of the moment. For the formulated theorem, three independent proofs are 

presented - for any reactive load, for an inductive load and for a capacitive load 

Key words: synchronous machine, inductive, capacitive load, EMF, current, moment. 
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ʋɼʂ 629. 1.04 

 

ʉʊʋʇɽʅʏɸʊɸʗ ʈɽɼʋʂʎʀʗ ʇʆʊʆʂɸ ʈɽɸʂʊʀɺʅʆʁ ʄʆʑʅʆʉʊʀ  

ɺ ʉɽʊʀ 

 

ʀ.ʇ. ʇʦʧʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ɻ. ʏʫʤʘʢʦʚ 
ʂʫʨʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʫʨʛʘʥ 

 
ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ 

ʰʫʥʪʠʨʫʶʱʠʭ ʨʝʘʢʪʦʨʦʚ ʥʘ ʨʝʘʢʪʠʚʥʫʶ ʤʦʱʥʦʩʪʴ ʚ ʩʝʪʠ ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʶʙʘʷ ʬʘʟʘ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʜʚʫʭ ʜʨʫʛʠʭ ʬʘʟ. 

ʀ ʥʘʦʙʦʨʦʪ, ʣʶʙʳʝ ʜʚʝ ʬʘʟʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʪʨʝʪʴʝʡ ʜʣʷ 

ʬʘʟʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʟʘ, ʧʦʪʦʢ ʤʦʱʥʦʩʪʠ, ʮʠʨʢʫʣʷʮʠʷ, ʥʘʛʨʫʟʢʘ, ʠʩʪʦʯʥʠʢ, 

ʰʫʥʪʠʨʦʚʘʥʠʝ. 

 

ʈʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʩʝʪʠ ʷʚʣʷʝʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʷʚʣʝʥʠʝʤ. ɽʝ 

ʮʠʨʢʫʣʷʮʠʷ ʧʦ ʧʨʦʚʦʜʘʤ ʚʳʟʳʚʘʝʪ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚ ʦʙʲʝʤʝ ʧʨʠʤʝʨʥʦ 10% ʝʝ 

ʚʝʣʠʯʠʥʳ. ɼʣʷ ʝʝ ʩʥʠʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʩʪʘʪʠʯʝʩʢʠʝ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʤʧʝʥʩʘʪʦʨʳ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʷʚʣʝʥʠʷ ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʦʢʘ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʠ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ. 

ʉʘʤʦʢʦʤʧʝʥʩʘʮʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʥʘʛʨʫʟʢʝ. 
ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ 

ʚʪʦʨʠʯʥʳʭ ʦʙʤʦʪʦʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʢ ʩʠʤʤʝʪʨʠʯʥʦʡ ʠʥʜʫʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʩʩʝʷʥʠʷ ʥʝ ʧʦʢʘʟʘʥʳ [1ï4]. ɸʢʪʠʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ʈʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʚ ʩʝʪʴ ʥʝ ʧʝʨʝʜʘʝʪʩʷ 

(ʛʠʧʦʪʝʪʠʯʝʩʢʠ).  

 
 

ɺ ʯʘʩʪʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʥʘʛʨʫʟʢʦʡ 

ʩʭʝʤʘ ʥʝʦʪʣʠʯʠʤʘ ʦʪ ʢʦʤʧʣʝʢʩʘ, ʚ ʢʦʪʦʨʦʤ ʚʤʝʩʪʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʠʥʭʨʦʥʥʘʷ ʷʚʥʦʧʦʣʶʩʥʘʷ ʤʘʰʠʥʘ [5, 6] ʠ ʚ ʢʦʪʦʨʦʡ ʠʩʪʦʯʥʠʢʦʤ 

ʚʦʟʙʫʞʜʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʪʦʢʘ (ʠʥʜʫʢʪʠʚʥʦʛʦ) ʚ ʣʶʙʦʡ ʬʘʟʝ ʷʚʣʷʶʪʩʷ ʜʨʫʛʠʝ 

(ʜʨʫʛʘʷ) ʬʘʟʳ (ʬʘʟʘ) ʥʘʛʨʫʟʢʠ [7, 8].  

ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʩʘʤʦʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠʟʚʝʩʪʥʦ ʠ ʚ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ [9ï11]. 

C 

 s

B 

ʈʠʩ. 1. ʉʘʤʦʢʦʤʧʝʥʩʘʮʠʷ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 
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ʄʛʥʦʚʝʥʥʳʝ ʪʦʢʠ, ʥʘʧʨʷʞʝʥʠʷ ʠ ʤʦʱʥʦʩʪʠ (ʨʝʘʢʪʠʚʥʳʝ) ʬʘʟ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 

iA = Imsinɤt,  

uA = ImɤLcosɤt,  

qA = I2
mɤLsinɤtcosɤt = 0,5I2

mɤLsin2ɤt, 

iB = Imsin(ɤt ï 2 /́3),  

uB = ImɤLcos(ɤt ï 2 /́3),  

qB = 0,5I2
mɤLsin(2ɤt ï 4ˊ/3), 

iC = Imsin(ɤt + 2ˊ/3),  

uC = ImɤLcos(ɤt + 2ˊ/3),  

qC = 0,5I2
mɤLsin(2ɤt + 4ˊ/3). 

ɿʜʝʩʴ L ï ʩʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʬʘʟʳ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʚʢʣʶʯʘʷ 

ʨʘʩʩʝʷʥʠʝ) ʠ ʥʘʛʨʫʟʢʠ. 

ʉʫʤʤʘ ʤʦʱʥʦʩʪʝʡ ʬʘʟ ɺ ʠ ʉ ʨʘʚʥʘ 

qBC = qB + qC =  

= 0,5I2
mɤLsin(2ɤt ï 4ˊ/3) + 0,5I2

mɤLsin(2ɤt + 4ˊ/3) = 

= 2Ā0,5I2
mɤLsin[(2ɤt ï 4ˊ/3 + 2ɤt + 4ˊ/3)/2] cos[(2ɤt ï 4ˊ/3 ï 2ɤt ï 4ˊ/3)/2] = 

= I2
mɤLsin2ɤtcos(ï4 /́3) = ï0,5I2

mɤLsin2ɤt. 

ʕʪʘ ʚʝʣʠʯʠʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʤʦʱʥʦʩʪʠ ʬʘʟʳ ɸ 

qB + qC = ïqA.       (1) 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʦʛʦʚʦʨʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʘʟʳ ʥʘʛʨʫʟʢʠ ʩʦʚʝʨʰʘʶʪ 

ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʤʝʥ ʨʝʘʢʪʠʚʥʦʡ ʵʥʝʨʛʠʝʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʘʤʦʥʝʡʪʨʘʣʠʟʘʮʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʥʘʛʨʫʟʢʠ. 

ɿʘʤʝʯʘʥʠʝ ʦ ʤʦʱʥʦʩʪʷʭ ʬʘʟ. ʄʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ (1) 

ʪʨʠʚʠʘʣʴʥʦ ʠ ʦʙʫʩʣʦʚʣʝʥʦ ʩʠʤʤʝʪʨʠʝʡ ʪʨʝʭʬʘʟʥʦʡ ʩʭʝʤʳ. ʀʟ ʘʥʘʣʦʛʠʯʥʳʭ 

ʩʦʦʪʥʦʰʝʥʠʡ ʜʣʷ ʤʛʥʦʚʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠ ʠʜʝʘʣʴʥʦ ʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʝ 

ʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʥʝ ʪʘʢ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

pA = I2
mRcos2ɤt = 0,5I2

mR (1 + cos2ɤt) =  

= 0,5I2
mR + 0,5I2

mR cos2ɤt, 

pB = 0,5I2
mR + 0,5I2

mR cos(2ɤt ï 4ˊ/3),  

pC = 0,5I2
mR + 0,5I2

mR cos(2ɤt + 4ˊ/3), 

pB + pC = 0,5I2
mR + 0,5I2

mR cos(2ɤt ï 4ˊ/3) + 0,5I2
mR + 0,5I2

mR cos(2ɤt + 4ˊ/3)= 

= I2
mR +0,5I2

mR [cos2ɤt cos(4ˊ/3) + sin2ɤt sin (4ˊ/3)] + 

+ 0,5I2
mR [cos2ɤt cos(4ˊ/3) ï sin2ɤt sin (4ˊ/3)] = 

= I2
mR ï 0,5I2

mRĀ0,5cos2ɤt ï 0,5I2
mRĀ0,5cos2ɤt = I2

mR ï 0,5I2
mR cos2ɤt. 

pB + pC Í ïpA. 

ʇʦʪʦʢʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʨʷʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠʣʠ ʰʫʥʪʠʨʫʶʱʠʭ 

ʨʝʘʢʪʦʨʦʚ ʩ ʨʝʘʢʪʠʚʥʦʡ ʥʘʛʨʫʟʢʦʡ. 

ʀʜʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʩʭʝʤʳ ʤʝʥʴʰʝ, ʯʝʤ ʧʝʨʚʦʡ, ʧʦʩʢʦʣʴʢʫ ʨʝʘʢʪʠʚʥʘʷ 

ʤʦʱʥʦʩʪʴ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʧʝʨʝʜʘʝʪʩʷ ʚ ʧʝʨʚʠʯʥʫʶ 

ʦʙʤʦʪʢʫ. 
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ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ ʧʦʪʦʢʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ 

ʫʯʘʩʪʢʘʭ ʩʝʪʠ, ʦʪʥʝʩʝʥʥʳʝ ʢ ʚʝʣʠʯʠʥʝ ʧʦʪʦʢʘ ʯʝʨʝʟ ʥʘʛʨʫʟʢʫ. 

 

ʊʘʙʣʠʮʘ 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʪʦʢʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʫʯʘʩʪʢʘʭ ʩʝʪʠ 

ʋʯʘʩʪʦʢ ʩʝʪʠ 1-2 2-3 3-4 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ 

ʧʦʪʦʢ ʨʝʘʢʪʠʚʥʦʡ 

ʤʦʱʥʦʩʪʠ 

1/3 2/3 1 

 

ɼʦ ʩʠʭ ʧʦʨ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʥʝ ʧʝʨʝʪʝʢʘʝʪ ʤʝʞʜʫ 

ʬʘʟʘʤʠ ʠ ʧʦʵʪʦʤʫ ʝʝ ʧʦʪʦʢ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʮʠʨʢʫʣʠʨʫʝʪ ʤʝʞʜʫ ʥʘʛʨʫʟʢʦʡ ʠ 

ʠʩʪʦʯʥʠʢʦʤ (ʛʝʥʝʨʘʪʦʨʦʤ) (ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʩʨʝʜʩʪʚ ʢʦʤʧʝʥʩʘʮʠʠ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʠʩ. 2 ʧʦʪʦʢ ʥʘ ʫʯʘʩʪʢʝ 3ï4 ʦʩʪʘʣʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʞʥʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ. 

ʆʜʥʘʢʦ ʫʞʝ ʥʘ ʫʯʘʩʪʢʝ 2ï3 ʦʥ ʩʦʩʪʘʚʣʷʝʪ 2/3 ʦʪ ʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʥʘʛʨʫʟʢʠ, 

ʘ ʥʘ ʫʯʘʩʪʢʝ 1ï2 ï 1/3.  

ʂʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʥʘʛʨʫʟʢʠ 

ʰʫʥʪʠʨʫʝʪ ʯʘʩʪʴ ʧʦʪʦʢʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʧʦʵʪʦʤʫ ʚ ʠʩʪʦʯʥʠʢʝ 

(ʛʝʥʝʨʘʪʦʨʝ) ʨʝʘʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʥʘʛʨʫʟʢʝ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʫʩʨʝʜʥʝʥʥʳʡ ʧʦʪʦʢ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʚ ʩʝʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʩʥʠʞʝʥʠʝ ʫʩʨʝʜʥʝʥʥʦʛʦ ʧʦʪʦʢʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʢʦʤʧʝʥʩʘʮʠʠ, ʪʦ ʵʪʦ ʷʚʣʝʥʠʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʘʤʦʢʦʤʧʝʥʩʘʮʠʝʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʪʦʪ ʨʝʘʢʪʠʚʥʳʡ 

ʵʥʝʨʛʦʦʙʤʝʥ, ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʚ ʩʝʪʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʠ 

ʰʫʥʪʠʨʫʶʱʠʝ ʨʝʘʢʪʦʨʳ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʜʦʩʪʠʛʘʝʤʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʥʠʞʝʥʠʝ 

ʧʦʪʦʢʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʪ. ʝ. ʥʝ ʩʧʝʮʠʘʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʩʠʥʭʨʦʥʥʳʤʠ ʢʦʤʧʝʥʩʘʪʦʨʘʤʠ ʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘʤʠ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʠʤʝʝʪ ʤʝʩʪʦ ʷʚʣʝʥʠʝ 

ʩʦʢʨʘʱʝʥʠʷ ʧʦʪʦʢʘ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʩʝʪʠ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʩʜʝʣʘʥʥʳʝ ʚʳʚʦʜʳ ʥʝ 

ʥʘʢʣʘʜʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʣʘʩʩʳ ʥʘʧʨʷʞʝʥʠʷ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠ 

B 

A 

C 

ʈʠʩ. 2. ʈʷʜ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ 

3 4 2 1 



121 
 

ʪʠʧʘʭ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ/ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʨʘʟʤʝʱʘʶʪʩʷ. 
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The aim of the work is to assess the influence of transformers and shunt reactors on the 

reactive power in the network at a symmetrical load. It has been established that any phase is a 

source of reactive power for the other two phases. Conversely, any two phases are the source of the 

third phase reactive power. 

Key words: phase, power flow, circulation, load, source, shunting. 

 

ʋɼʂ 620.9.001.5 

 

ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ ɺʀʈʊʋɸʃʀɿɸʎʀʗ ɺ ʕʅɽʈɻɽʊʀʂɽ 

 

ʂ. ɸ. ʈʘʜʮʝʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɸ. ʅ. ʊʘʪʘʨʥʠʢʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠʠ ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ: ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ - ʵʪʦ ʚʘʞʥʘʷ ʪʝʤʘ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚ ʦʪʨʘʩʣʠ ʵʥʝʨʛʝʪʠʢʠ. ɸʥʘʣʠʟʠʨʫʷ ʵʪʠ ʢʦʥʮʝʧʮʠʠ, ʤʦʞʥʦ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ, ʫʤʝʥʴʰʝʥʠʷ 

ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʘʢʦʡ 

ʘʥʘʣʠʟ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʠʥʪʝʨʝʩʥʳʝ ʧʦʜʭʦʜʳ ʠ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʠʭ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻ ʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʷ, ʵʥʝʨʛʝʪʠʢʘ, ʚʠʨʪʫʘʣʠʟʘʮʠʷ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʩʪʦʠʪ ʧʝʨʝʜ ʚʘʞʥʳʤ ʚʳʟʦʚʦʤ - ʧʦʚʳʰʝʥʠʝʤ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ. ʊʝʥʜʝʥʮʠʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʥʘʤʝʢʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʜʭʦʜʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʣʫʯʰʝʥʠʷʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʅʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʦʨʝʩʫʨʩʘʭ ʠ ʵʥʝʨʛʠʠ, ʧʦʩʪʦʷʥʥʦ 

ʠʩʧʳʪʳʚʘʝʤʳʡ ʯʝʣʦʚʝʯʝʩʪʚʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʛʦʣʦʜ ʚʩʝ ʪʨʫʜʥʝʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʟʘ ʩʯʝʪ ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʲʝʤʦʚ ʠʭ ʜʦʙʳʯʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ 

ʧʨʠʟʥʘʥʳ: 

- ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ï ʦʪ ʧʦʠʩʢʘ, ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ ʜʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʠ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ; 

- ʥʘʨʘʱʠʚʘʥʠʝ ʤʘʩʰʪʘʙʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ, ʚʝʪʨʘ, ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ, 

ʟʝʤʥʳʭ ʥʝʜʨ, ʙʠʦʤʘʩʩʳ, ʢʠʥʝʪʠʯʝʩʢʦʡ ʠ ʥʠʟʢʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʦʜ 

ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚ); 

- ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ; 
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- ʦʩʚʦʝʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʘʣʠʟʘʮʠʷ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʢʘʭ ʫʧʨʘʚʣʷʝʤʦʡ 

ʨʝʘʢʮʠʠ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ, ʚʳʭʦʜ ʥʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʨʝʘʢʪʦʨʦʚ ʥʘ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʘʭ ʠ ʦʩʚʦʝʥʠʝ ʟʘʤʢʥʫʪʦʛʦ ʪʦʧʣʠʚʥʦʛʦ ʮʠʢʣʘ, 

ʨʘʟʚʠʪʠʝ ʚʦʜʦʨʦʜʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʧʨʷʤʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ. 

ʕʥʝʨʛʝʪʠʢʘ - ʵʪʦ ʦʪʨʘʩʣʴ ʥʘʫʢʠ ʠ ʠʥʞʝʥʝʨʠʠ, ʟʘʥʠʤʘʶʱʘʷʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ, ʧʝʨʝʜʘʯʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʥʝʨʛʠʠ. ʆʥʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʥʝʬʪʴ, ʫʛʦʣʴ, 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. 

ʎʝʣʴʶ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʜʘʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʚ ʵʥʝʨʛʠʠ. ʕʥʝʨʛʝʪʠʢʘ ʪʘʢʞʝ ʩʪʨʝʤʠʪʩʷ 

ʢ ʩʥʠʞʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʫʤʝʥʴʰʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʯʝʨʧʘʝʤʳʤʠ. 

ʆʥʘ ʥʫʞʥʘ ʜʣʷ ʦʙʝʩʧʝʯʠʚʘʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʚʩʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʂ 

ʦʩʥʦʚʥʳʤ ʦʪʨʘʩʣʷʤ ʵʥʝʨʛʝʪʠʢʠ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ: 

- ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ (ʊɽʉ) ð ʪʝʧʣʦʚʳʝ ʩʪʘʥʮʠʠ ʚʳʨʘʙʘʪʳʚʘʶʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʦʚʠʥʫ ʚʩʝʡ ʤʠʨʦʚʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

- ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ (ɻɽʉ) ð ʨʘʙʦʪʘʶʪ ʙʣʘʛʦʜʘʨʷ ʚʦʜʥʦʤʫ ʧʦʪʦʢʫ ʥʘ 

ʙʦʣʴʰʠʭ ʨʝʢʘʭ; 

- ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ (ɸɽʉ) ð ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʷʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʥʘ ʠ ʧʣʫʪʦʥʠʷ; 

- ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ð ʵʥʝʨʛʠʶ ʧʦʣʫʯʘʶʪ ʙʣʘʛʦʜʘʨʷ ʚʝʪʨʫ, 

ʧʨʠʣʠʚʘʤ ʠ ʦʪʣʠʚʘʤ, ʩʦʣʥʝʯʥʦʤʫ ʪʝʧʣʫ. 

ʕʥʝʨʛʝʪʠʢʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʠ ʚʦʧʨʦʩ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʥʠʤʘʥʠʝ 

ʢ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʚʳʛʦʜʘʤʠ, ʥʦ 

ʠ ʩ ʛʣʦʙʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ɺʥʝʜʨʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʘʢʪʠʢ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʵʢʦʥʦʤʠʪʴ 

ʨʝʩʫʨʩʳ, ʥʦ ʠ ʩʥʠʟʠʪʴ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʜʨʫʛʠʝ ʚʨʝʜʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʤʠʥʠʤʠʟʘʮʠʶ ʧʦʪʝʨʴ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʠʠ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʫʣʫʯʰʝʥʠʝ ʠʟʦʣʷʮʠʠ ʟʜʘʥʠʡ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʘʢʪʠʢ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʙʳʪʫ. ʇʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʵʥʝʨʛʠʶ.  

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʵʥʝʨʛʝʪʠʢʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ. 
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ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʵʥʝʨʛʝʪʠʢʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ: 

1. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ: ʵʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʣʫʯʰʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʯʪʦʙʳ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʥʝʨʛʠʶ, ʫʤʝʥʴʰʘʷ ʧʦʪʝʨʠ ʠ ʧʦʚʳʰʘʷ ʚʳʭʦʜ ʧʨʦʜʫʢʮʠʠ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ: ʧʝʨʝʭʦʜ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ ʫʛʦʣʴ ʠʣʠ ʥʝʬʪʴ, ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʝʯʥʘʷ 

ʵʥʝʨʛʠʷ, ʚʝʪʝʨ ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ. 

3. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʵʥʝʨʛʠʠ: ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʧʪʠʤʠʟʘʮʠʶ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ 

ʧʦʪʝʨʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ. 

4. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦ 

ʚʩʝʭ ʩʬʝʨʘʭ ʵʥʝʨʛʝʪʠʢʠ. 

ʕʪʠ ʧʨʠʥʮʠʧʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, 

ʫʤʝʥʴʰʝʥʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʩʦʟʜʘʥʠʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʵʥʝʨʛʝʪʠʢʝ ʷʚʣʷʶʪʩʷ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʊʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ 

ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʢʦʧʠʠ ʬʠʟʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʫʣʫʯʰʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ 

ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʙʦʝʚ. 

ʉ ʫʯʝʪʦʤ ʙʳʩʪʨʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ 

ʚʠʨʪʫʘʣʠʟʘʮʠʶ ʠ ʮʠʬʨʦʚʠʟʘʮʠʶ, ʚʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. 

ʈʘʟʚʠʪʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʤʘʣʳʭ ʩʠʩʪʝʤ ʛʝʥʝʨʘʮʠʠ ʧʨʠʚʝʣʦ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʝʪʝʨʧʝʣʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʵʥʝʨʛʦʩʠʩʪʝʤʦʡ ʚ ʥʦʚʳʭ ʨʝʘʣʠʷʭ, ʥʫʞʥʳ ʥʦʚʳʝ 

ʧʨʠʥʮʠʧʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʮʠʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʤʝʥʥʦ ʪʘʢ ʠ ʧʦʷʚʠʣʩʷ ʪʝʨʤʠʥ 

çʮʠʬʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘè. ʅʦ, ʧʦʤʠʤʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʬʫʥʢʮʠʠ. 

ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʛʝʥʝʨʘʮʠʠ ʠ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʝʨʝʭʦʜʦʤ ʢ ʮʠʬʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʝ. 

ɻʣʘʚʥʳʤ ʦʪʣʠʯʠʝʤ ʮʠʬʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʦʪ ʘʥʘʣʦʛʦʚʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʨʝʛʫʣʠʨʦʚʢʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʥʘʛʨʫʟʢʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʠ 
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ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʘ ʧʫʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʥʘʛʨʫʟʢʦʡ ʮʠʬʨʦʚʳʤ ʩʧʦʩʦʙʦʤ. 

ʄʝʣʢʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʨʦʠʪʴ 

ʦʪʜʝʣʴʥʳʝ ʩʝʪʠ ʜʣʷ ʜʦʩʪʘʚʢʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʪʘʢ ʯʪʦ ʦʥʠ 

ʧʦʩʪʘʚʣʷʶʪ ʠʟʣʠʰʢʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʫ ʩʚʦʝʡ ʩʪʨʘʥʳ ʠʣʠ ʩʚʦʝʛʦ 

ʨʝʛʠʦʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʘʢʞʝ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʵʪʦʡ ʵʥʝʨʛʦʩʠʩʪʝʤʝ, ʠʤʝʶʱʝʡ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʤʦʥʦʧʦʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʥʘ ʨʳʥʢʝ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʥʝʨʛʝʪʠʢʠ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ 

ʦʙʣʘʯʥʦʛʦ ʩʝʨʚʠʩʘ DEMS. ʇʦʜʢʣʶʯʠʪʴʩʷ ʢ ʥʝʤʫ ʥʝ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ, ʯʝʤ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. 

ʅʘ ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ ʤʳ ʚʦʩʧʨʠʥʠʤʘʝʤ ʵʣʝʢʪʨʦʩʪʘʥʮʠʶ ʢʘʢ ʥʝʢʦʪʦʨʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʚʳʨʘʙʘʪʳʚʘʶʱʝʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʅʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ð ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʩʨʝʜʩʪʚʦ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʘʣʘʥʩ ʤʦʱʥʦʩʪʠ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʣʫʯʘʡ ʧʦʜʜʝʨʞʘʥʠʷ ʪʘʢʦʛʦ ʙʘʣʘʥʩʘ ð ʛʝʥʝʨʘʮʠʷ ʩ 

ʫʧʨʘʚʣʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʯʪʦ ʠ ʜʝʣʘʝʪ ʦʙʳʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ. ʅʦ ʙʘʣʘʥʩ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʠ ʧʫʪʸʤ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʎʠʬʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ ʩʜʝʣʘʣʘ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʥʝ ʧʨʦʠʟʚʦʜʷʱʠʭ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʘ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʶʱʠʭ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʩʬʝʨʝ ʵʥʝʨʛʝʪʠʢʠ. ɺʠʨʪʫʘʣʠʟʘʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ 

ʫʤʝʥʴʰʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʀʥʪʝʛʨʘʮʠʷ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʩʝʢʪʦʨ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ, ʫʣʫʯʰʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʵʥʝʨʛʠʶ ʠ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʨʝʩʫʨʩʘʤʠ ʚ 

ʩʬʝʨʝ ʵʥʝʨʛʝʪʠʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʠ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʠ ʤʦʥʠʪʦʨʠʪʴ ʨʝʩʫʨʩʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʩʝʪʝʡ, ʪʘʢʠʭ ʢʘʢ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʩʝʪʝʚʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʜʨʫʛʠʝ ʩʚʷʟʘʥʥʳʝ ʩʠʩʪʝʤʳ.  

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʚ ʵʥʝʨʛʝʪʠʢʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. 

ɺʠʨʪʫʘʣʠʟʘʮʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝʤ. 
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ɺʥʝʜʨʝʥʠʝ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʠ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʩʝʨʚʝʨʥʳʭ ʮʝʥʪʨʦʚ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʠʶ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʦʙʨʘʞʘʶʪ ʩʦʚʨʝʤʝʥʥʫʶ ʵʥʝʨʛʝʪʠʢʫ, 

ʜʝʣʘʷ ʝʝ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ. ɺʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ 

ʥʦʚʦʛʦ ʚʝʢʘ ʠ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʙʫʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ. 

ʉʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦ 

ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʩʝ ʀʕʋ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʦʜʥʦʡ ʘʧʧʘʨʘʪʥʦʡ 

ʧʣʘʪʬʦʨʤʝ ʦʪ ʦʜʥʦʛʦ ʠʣʠ ʜʚʫʭ ʫʪʚʝʨʞʜʸʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʘʧʧʘʨʘʪʥʫʶ ʯʘʩʪʴ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ, 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ. ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ 

ʥʘ ʫʨʦʚʥʝ ʩʝʨʚʝʨʦʚ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʪʦʣʴʢʦ ʥʘ ʩʝʨʚʝʨʝ-ʛʠʧʝʨʚʠʟʦʨʝ, ʩ 

ʚʠʨʪʫʘʣʴʥʳʤʠ ʀʕʋ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʘ ʢʘʞʜʦʡ ɺʄ. 
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Energy efficiency and virtualization in the energy sector is an important topic that unites 

modern technologies and methods for improving energy efficiency in the energy industry. By 

analyzing these concepts, it is possible to explore ways to optimize energy production processes, 

reduce resource consumption and reduce negative environmental impacts. Such an analysis can 

reveal interesting approaches and best practices in the field of energy efficiency and virtualization, 

their role in modern energy and development prospects. 
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ʇɽʈɽɼɸʏɸ ʕʅɽʈɻʀʀ ɹɽʉʇʈʆɺʆɼʅʓʄ ʉʇʆʉʆɹʆʄ 

 

ʉʘʙʘʥʦʚʘ ʉ.ɼ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  ɻ.ɺ. ʇʣʝʭʘʥʦʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ. ʀ. ʇʦʣʟʫʥʦʚʘ 

 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʘʤ ʠ ʤʝʪʦʜʘʤ ʧʝʨʝʜʘʯʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʵʥʝʨʛʠʠ. ɹʫʜʝʪ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʝʪʦʜʳ ʥʘ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʥʜʫʢʮʠʡ, ʨʝʟʦʥʘʥʩʥʳʭ ʩʚʷʟʝʡ. ʈʘʩʩʤʦʪʨʠʤ 

ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʪʘʢʦʛʦ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ 

ʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ. ɹʫʜʫʪ ʦʧʠʩʘʥʳ ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʡ ʢʘʞʜʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ ʩʧʦʩʦʙʳ 

ʧʝʨʝʜʘʯʠ, ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ: ʢʘʪʫʰʢʘ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʫʣʴʪʨʘʟʚʫʢ, ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʠʥʜʫʢʮʠʷ, ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʣʘʟʝʨʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪʴ ʟʝʤʣʠ  

 

ʇʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ, ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ 

ʵʥʝʨʛʠʠ, ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʬʠʟʠʯʝʩʢʦʡ 

ʩʚʷʟʠ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʪʨʝʙʠʪʝʣʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʕʪʦʪ ʤʝʪʦʜ ʵʥʝʨʛʠʠ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʨʘʜʠʦʚʦʣʥʦʚʳʭ, 

ʤʠʢʨʦʚʦʣʥʦʚʳʭ, ʣʘʟʝʨʦʚ ʠ ʠʥʜʫʢʪʠʚʥʳʭ) ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ 

ʨʘʩʩʪʦʷʥʠʠ ʙʝʩʧʨʦʚʦʜʥʘʷ ʵʥʝʨʛʠʷ ʦʙʣʘʜʘʝʪ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʤʝʥʝʥʠʡ, ʦʪ 

ʟʘʨʷʜʢʠ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʥʦʫʪʙʫʢʦʚ ʜʦ ʧʝʨʝʜʘʯʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʵʥʝʨʛʠʠ 

ʚ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʝʩʧʠʣʦʪʥʳʭ 

ʩʘʤʦʣʝʪʘʭ. ɹʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ, 

ʧʦʟʚʦʣʷʶʱʝʡ ʧʝʨʝʜʘʪʴ ʵʥʝʨʛʠʶ ʚ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʝʨʝʜʘʪʴ ʵʥʝʨʛʠʶ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʘ ʪʘʢʞʝ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ.[1] 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ: 

1. ʋʜʦʙʩʪʚʦ: ʙʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʜʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ 

ʧʦʨʦʡ ʙʦʣʝʝ ʵʩʪʝʪʠʯʥʳʤ; 

2. ʄʦʙʠʣʴʥʦʩʪʴ: ʧʦʟʚʦʣʷʝʪ ʟʘʨʷʞʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʨʦʟʝʪʢʝ; 

3. ʀʟʙʝʞʘʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ: ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʚʦʜʦʚ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʙʝʣʝʡ ʠ ʫʩʪʨʦʡʩʪʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʝʡ ʵʥʝʨʛʠʠ.  

ʅʝʜʦʩʪʘʪʢʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ:  

1. ʅʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʙʝʩʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ ʤʝʥʝʝ 

ʵʬʬʝʢʪʠʚʥʘ, ʯʝʤ ʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ, ʠʟ-ʟʘ ʧʦʪʝʨʴ ʵʥʝʨʛʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ; 
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 2. ʆʛʨʘʥʠʯʝʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʯʪʦ 

ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ;  

3. ɹʝʟʦʧʘʩʥʦʩʪʴ: ʩʫʱʝʩʪʚʫʶʪ ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠʟ-ʟʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʠʟʣʫʯʝʥʠʡ. 

ʅʠʢʦʣʘ ʊʝʩʣʘ ʙʳʣ ʧʝʨʚʳʤ, ʢʪʦ ʧʨʝʜʣʦʞʠʣ ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ. ʆʥ ʧʨʦʚʝʣ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ 

ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ "Wardenclyffe 

Tower". ʆʜʥʘʢʦ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʨʚʘʥʳ, ʠ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʩʪʘʣʘʩʴ ʥʝʨʝʘʣʠʟʦʚʘʥʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʝʩʷʪʠʣʝʪʠʡ. 

ɺ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘʯʘʣʘ 

ʨʘʟʚʠʚʘʪʴʩʷ ʩʥʦʚʘ. ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʨʘʜʠʦ ʠ 

ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ 

ʥʘ ʨʘʩʩʪʦʷʥʠʝ. ɺ 1960-ʭ ʛʦʜʘʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʝʨʚʳʝ ʧʨʦʪʦʪʠʧʳ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʟʘʨʷʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʠ ʥʦʫʪʙʫʢʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʪʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ 

ʩʪʘʣʘ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʡ. ʉʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ, ʪʘʢʠʝ ʢʘʢ 

ʠʥʜʫʢʪʠʚʥʘʷ ʟʘʨʷʜʢʘ, ʨʘʜʠʦʯʘʩʪʦʪʥʘʷ ʧʝʨʝʜʘʯʘ ʠ ʨʝʟʦʥʘʥʩʥʘʷ ʧʝʨʝʜʘʯʘ 

ʵʥʝʨʛʠʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʠʣʦʞʝʥʠʡ. ʊʝʧʝʨʴ ʤʳ ʤʦʞʝʤ ʟʘʨʷʞʘʪʴ ʥʘʰʠ ʫʩʪʨʦʡʩʪʚʘ, ʥʝ 

ʧʨʠʤʝʥʷʷ ʧʨʦʚʦʜʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ. ʊʝʭʥʦʣʦʛʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʪʘʢʞʝ ʠʤʝʝʪ 

ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ.[2] 

ʉʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʩʧʦʩʦʙʦʤ 

1. ʂʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ  

ʂʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʠʥʜʫʢʪʠʚʥʳʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠʣʠ ʠʥʜʫʢʪʠʚʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ ʙʝʟ ʧʨʦʚʦʜʥʠʢʦʚ ʤʝʞʜʫ ʜʚʫʤʷ ʦʙʲʝʢʪʘʤʠ, ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʜʚʫʭ 

ʩʦʝʜʠʥʝʥʥʳʭ ʢʘʪʫʰʝʢ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʥʜʫʢʮʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, 

ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪʩʷ ʧʝʨʚʦʡ ʢʘʪʫʰʢʦʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʪʦʨʦʡ ʢʘʪʫʰʢʦʡ, 

ʧʝʨʝʜʘʚʘʷ ʵʥʝʨʛʠʶ ʤʝʞʜʫ ʥʠʤʠ.  

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʘʪʫʰʢʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʘʥ ʥʘ ʟʘʢʦʥʝ ʌʘʨʘʜʝʷ ʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. ʂʦʛʜʘ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ ʢʘʪʫʰʢʫ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ, ʚ ʥʝʡ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʕʪʦ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʠʥʜʫʢʮʠʶ ʚ ʩʘʤʦʡ ʢʘʪʫʰʢʝ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʢʘʪʫʰʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʪʘʢ ʠ ʧʦʪʨʝʙʠʪʝʣʝʤ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ 

ʚʢʣʶʯʘʶʪ:  
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1. ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ (ʧʝʨʝʜʘʶʱʘʷ ʢʘʪʫʰʢʘ) - ʵʪʦ ʢʘʪʫʰʢʘ, 

ʢʦʪʦʨʘʷ ʛʝʥʝʨʠʨʫʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʠ ʧʝʨʝʜʘʝʪ ʵʥʝʨʛʠʶ; 

2. ʇʦʣʫʯʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ (ʧʨʠʥʠʤʘʶʱʘʷ ʢʘʪʫʰʢʘ) - ʵʪʦ ʢʘʪʫʰʢʘ, 

ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʠʟ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʟʜʘʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ;  

3. ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ - ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʠʪʘʝʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

4. ʅʘʛʨʫʟʢʘ - ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʪʨʝʙʣʷʝʪ ʵʥʝʨʛʠʶ ʦʪ 

ʧʨʠʥʠʤʘʶʱʝʡ ʢʘʪʫʰʢʠ. 

 ʇʨʝʠʤʫʱʝʩʪʚʘ: 

 1. ɹʝʩʢʦʥʪʘʢʪʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʬʠʟʠʯʝʩʢʦʛʦ 

ʢʦʥʪʘʢʪʘ ʤʝʞʜʫ ʧʝʨʝʜʘʶʱʠʤ ʠ ʧʨʠʥʠʤʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʘʤʠ.  

2. ʆʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʠʟʥʦʩ ʠ ʧʦʚʳʰʘʝʪ 

ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ.  

3. ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʬʠʟʠʯʝʩʢʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʥʝʜʦʩʪʫʧʥʦ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʦ. 

 4. ʋʣʫʯʰʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʛʠʛʠʝʥʘ, ʪʘʢ ʢʘʢ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʧʨʦʚʦʜʘʭ ʠ ʢʦʥʪʘʢʪʘʭ.  

5. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʧʨʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ.  

6. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʭʨʘʥʝʥʠʶ ʵʥʝʨʛʠʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. 

ʅʝʜʦʩʪʘʪʢʠ:  

1. ʋʭʫʜʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʢʘʪʫʰʢʘʤʠ;  

2. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʢʘʪʫʰʝʢ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ;  

3. ɺʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʩ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʨʘʜʠʦ ʠʣʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ; 

4. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʠʩʪʝʤ ʩ ʙʦʣʴʰʠʤ 

ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʢʘʪʫʰʢʘʤʠ; 

5. ʇʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʚʠʜʝ ʪʝʧʣʘ ʠʟ-ʟʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʤʘʪʝʨʠʘʣʘ 

ʢʘʪʫʰʢʠ; 

6. ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʯʘʩʪʦʪʝ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʩʪʘʪʴ 

ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʩʠʛʥʘʣʦʚ. 

2. ʋʣʴʪʨʘʟʚʫʢ  

ʋʣʴʪʨʘʟʚʫʢ - ʵʪʦ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʚʫʢʦʚʳʭ 

ʚʦʣʥ ʩ ʯʘʩʪʦʪʦʡ ʚʳʰʝ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʩʣʳʰʠʤʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʦʢʦʣʦ 20 ʢɻʮ). 

ʋʣʴʪʨʘʟʚʫʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ 

ʢʘʢ ʤʝʜʠʮʠʥʘ (ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʝʨʘʧʠʷ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ), 

ʪʝʭʥʦʣʦʛʠʠ (ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʩʚʘʨʢʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʦʯʠʩʪʢʘ), ʘ ʪʘʢʞʝ ʚʦʝʥʥʦʡ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʙʣʘʩʪʷʭ. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʩʧʦʩʦʙʥʳ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ 

ʨʘʟʣʠʯʥʳʝ ʩʨʝʜʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʤʦʱʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ. 
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ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ.  

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʫʣʴʪʨʘʟʚʫʢʦʤ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ:  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ: ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ 

ʠʩʪʦʯʥʠʢʠ ʦʙʳʯʥʦ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ; 

2. ʅʘʧʨʘʚʣʝʥʥʘʷ ʧʝʨʝʜʘʯʘ: ʫʣʴʪʨʘʟʚʫʢ ʤʦʞʥʦ ʥʘʧʨʘʚʠʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʧʝʨʝʜʘʚʘʪʴ ʵʥʝʨʛʠʶ ʥʘ ʥʫʞʥʳʡ ʦʙʲʝʢʪ;  

3. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʨʝʜʳ: ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʨʝʜʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

 1. ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ: ʫʣʴʪʨʘʟʚʫʢ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʠ ʬʦʢʫʩʠʨʦʚʘʥ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʦʯʥʫʶ ʧʝʨʝʜʘʯʫ ʵʥʝʨʛʠʠ; 

2. ɹʝʟʦʧʘʩʥʦʩʪʴ: ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʝʤ, 

ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʧʨʦʮʝʜʫʨʘʭ ʠ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ;  

3. ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʩ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ.  

ʅʝʜʦʩʪʘʪʢʠ: 

1. ʆʛʨʘʥʠʯʝʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ: ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʟ-ʟʘ ʝʛʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʯʪʦ ʤʦʞʝʪ ʦʛʨʘʥʠʯʠʪʴ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʷʭ;  

2. ɺʦʟʤʦʞʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ: ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʫʣʴʪʨʘʟʚʫʢʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʟʜʦʨʦʚʴʷ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʤʝʨʳ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʨʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ;  

3. ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ: ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʧʨʠʝʤʘ ʪʨʝʙʫʝʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʩʪʦʠʤʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ. 

 ɺ ʮʝʣʦʤ, ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ 

ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʨʝʰʝʥʠʷ. 

3. ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʠʥʜʫʢʮʠʷ  
ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʠʥʜʫʢʮʠʷ - ʵʪʦ ʧʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʯʝʨʝʟ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʝ ʧʨʠʪʷʞʝʥʠʷ ʠ ʦʪʪʘʣʢʠʚʘʥʠʷ 

ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ. ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʵʥʝʨʛʠʷ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ 

ʧʨʠʝʤʥʠʢʫ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʜʦʚ ʠʣʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 
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ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ:  

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʨʷʞʝʥʥʦʝ ʪʝʣʦ ʩʦʟʜʘʝʪ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚʦʢʨʫʛ ʩʝʙʷ, ʢʦʪʦʨʦʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʜʨʫʛʠʝ ʪʝʣʘ, ʚʳʟʳʚʘʷ 

ʧʝʨʝʤʝʱʝʥʠʝ ʟʘʨʷʜʦʚ ʚ ʵʪʠʭ ʪʝʣʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʵʥʝʨʛʠʶ ʦʪ 

ʦʜʥʦʛʦ ʟʘʨʷʞʝʥʥʦʛʦ ʪʝʣʘ ʢ ʜʨʫʛʦʤʫ ʙʝʟ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ, ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

 1.  ɹʝʟʦʧʘʩʥʦʩʪʴ: ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʚʦʜʘ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʨʠʩʢ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ; 

 2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ: ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʠʥʜʫʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘ ʥʝʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ; 

3. ɹʝʩʰʫʤʥʦʩʪʴ: ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʧʝʨʝʜʘʯʠ 

ʵʥʝʨʛʠʠ, ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʠʥʜʫʢʮʠʷ ʥʝ ʩʦʟʜʘʝʪ ʰʫʤʘ.  

ʅʝʜʦʩʪʘʪʢʠ:  

1. ʆʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʝʨʝʜʘʯʠ: ʦʥʘ ʵʬʬʝʢʪʠʚʥʘ ʥʘ ʥʝʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ, ʠ ʵʥʝʨʛʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʪʴʩʷ ʥʘ ʙʦʣʴʰʠʭ 

ʨʘʩʩʪʦʷʥʠʷʭ; 

 2. ɺʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ: ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʘ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʠʣʠ ʜʨʫʛʠʭ ʧʦʤʝʭ, ʯʪʦ ʤʦʞʝʪ 

ʩʥʠʟʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ.  

ʕʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʠʥʜʫʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʙʝʩʧʨʦʚʦʜʥʘʷ ʟʘʨʷʜʢʘ ʫʩʪʨʦʡʩʪʚ, ʩʦʟʜʘʥʠʝ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʭ ʛʝʥʝʨʘʪʦʨʦʚ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʜʥʘʢʦ, 

ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

4. ʉʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʉɺʏ) 

ʉʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʉɺʏ) - ʵʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʩ ʯʘʩʪʦʪʦʡ ʦʪ 300 ʄɻʮ ʜʦ 300 ɻɻʮ. ʆʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ, ʪʘʢʠʭ ʢʘʢ ʨʘʜʠʦʩʚʷʟʴ, ʨʘʜʠʦʚʝʱʘʥʠʝ, ʤʝʜʠʮʠʥʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ 

ʙʳʪʦʚʳʝ ʧʨʠʙʦʨʳ. 

ʉʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʯʝʨʝʟ ʉɺʏ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʠʢʨʦʚʦʣʥʦʚʳʭ ʧʫʯʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʵʥʝʨʛʠʶ ʥʘ ʜʘʣʴʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ. ʕʪʦ ʜʝʣʘʝʪ ʉɺʏ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ 

ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʠ ʜʘʥʥʳʭ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʱʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʉɺʏ-ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʧʨʠʝʤʥʠʢ, ʦʙʳʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʫʶ ʘʥʪʝʥʥʫ ʠʣʠ ʨʝʟʦʥʘʥʩʥʫʶ ʩʠʩʪʝʤʫ. ʂʦʛʜʘ 

ʉɺʏ-ʠʟʣʫʯʝʥʠʝ ʧʦʧʘʜʘʝʪ ʥʘ ʧʨʠʝʤʥʠʢ, ʵʥʝʨʛʠʷ ʵʪʠʭ ʚʦʣʥ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʠʣʠ ʜʨʫʛʦʡ ʚʠʜ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʟʘʨʷʜʢʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʘʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ, ʢʦʛʜʘ 

ʠʟʤʝʥʷʶʱʝʝʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʩʦʟʜʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ ʚ ʧʨʦʚʦʜʥʠʢʝ. 

ʉɺʏ-ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʟʘʨʷʜʢʠ ʫʩʪʨʦʡʩʪʚ, ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠʣʠ 
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ʜʣʷ ʧʠʪʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʨʦʚʦʜʥʘʷ ʧʝʨʝʜʘʯʘ ʵʥʝʨʛʠʠ 

ʥʝʵʬʬʝʢʪʠʚʥʘ ʠʣʠ ʥʝʚʦʟʤʦʞʥʘ. ʆʜʥʘʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉɺʏ-ʠʟʣʫʯʝʥʠʷ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ.[3] 

ɼʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɺʏ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ:  

1. ʅʝ ʧʦʜʚʝʨʛʘʡʪʝʩʴ ʜʣʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʉɺʏ ʠʟʣʫʯʝʥʠʷ. 

ʉʦʙʣʶʜʘʡʪʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ, ʠʩʧʫʩʢʘʶʱʠʭ 

ʠʟʣʫʯʝʥʠʝ; 

2. ʀʩʧʦʣʴʟʫʡʪʝ ʫʩʪʨʦʡʩʪʚʘ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʅʝ 

ʤʦʜʠʬʠʮʠʨʫʡʪʝ ʫʩʪʨʦʡʩʪʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ; 

3. ɼʝʨʞʠʪʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ. ʅʝ ʩʪʦʠʪ ʥʘʭʦʜʠʪʴʩʷ 

ʩʣʠʰʢʦʤ ʙʣʠʟʢʦ ʢ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ ʠʣʠ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʘʤ; 

4. ʀʩʧʦʣʴʟʫʡʪʝ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ;  

5. ʇʨʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʠʟʙʝʛʘʡʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚʙʣʠʟʠ ʘʥʪʝʥʥ ʠ 

ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦʤʦʞʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʨʠʩʢʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʉɺʏ ʠʟʣʫʯʝʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ɺʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

2. ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʥʘ ʜʘʣʴʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. 

3. ʄʘʣʳʡ ʨʘʟʤʝʨ ʘʥʪʝʥʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚʢʣʶʯʘʷ ʤʝʜʠʮʠʥʫ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʩʚʷʟʴ; 

5. ɹʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʥʦʨʤʘʪʠʚʦʚ). 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩ ʜʨʫʛʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, 

ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʧʦʜʦʙʥʳʭ ʯʘʩʪʦʪʘʭ; 

2. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʦʡ ʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ; 

3. ɺʦʟʤʦʞʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʧʨʠ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʡ 

ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ; 

4. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉɺʏ ʠʟʣʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʩ ʙʦʣʴʰʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ, ʥʦ ʪʨʝʙʫʝʪ ʚʥʠʤʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʨʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʜʘʯʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʵʥʝʨʛʠʠ - ʚʘʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʬʝʨʝ 

ʵʥʝʨʛʝʪʠʢʠ, ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʠ ʨʘʟʚʠʪʠʝ ʠʭ ʤʦʞʝʪ ʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʕʪʦ ʨʝʚʦʣʶʮʠʦʥʥʦʝ ʜʣʷ ʩʝʛʦʜʥʷʰʥʝʛʦ ʦʙʱʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʥʘʯʠʥʘʝʪ 

ʧʦʣʫʯʠʪʴ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʋʞʝ ʩʝʛʦʜʥʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. ʍʦʪʷ 

ʧʝʨʚʳʤʠ ʤʘʩʰʪʘʙʥʳʤʠ ʦʧʳʪʘʤʠ ʙʳʣʠ ʧʝʨʚʳʝ ʦʧʳʪʳ. ʊʝʭʥʦʣʦʛʠʷ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʅʠʢʦʣʦʡ ʊʝʩʣʦʡ ʯʫʪʴ ʙʦʣʴʰʝ ʩʪʘ ʣʝʪ ʥʘʟʘʜ. ʉʝʡʯʘʩ ʦʥ ʧʝʨʝʰʝʣ ʥʘ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʫʨʦʚʝʥʴ 
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ʆʜʥʘʢʦ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʥʘʠʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʨʘʟʥʳʝ ʬʘʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʝʨʝʜʘʯʘ, ʩʧʦʩʦʙʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʝʝ ʨʘʟʚʠʪʠʷ ʠ ʠʭ 

ʨʘʟʚʠʪʠʝ. 
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The article is devoted to the basic principles and methods of wireless energy transmission. 

An analysis of the principle of operation of wireless systems, including methods based on 

electromagnetic inductions and resonant connections, will be carried out. Let's consider the pros 

and cons of such a way of transmitting electricity compared to wired communication systems. 

The principles of operation of each method of wireless energy transmission will be described.  
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ʇʈʆɽʂʊʈʀʈʆɺɸʅʀɽ ʈʆɹʆʊɸ ɼʃʗ ʆɹʉʃʋɾʀɺɸʅʀʗ ɺʃ 

 

ʉʦʢʦʣʦʚ ʂ.ɸ, ʃʘʧʯʝʥʢʦ ʊ.ɸ., ʅʦʚʦʞʠʣʦʚ ɼ.ɸ., ʐʚʝʮʦʚʘ ʊ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄʘʮʘʥʢʝ ʀ.ɸ. 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ.ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʦʙʦʪʘ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ɺʃ, ʘ ʠʤʝʥʥʦ ʧʦʢʨʘʩʢʘ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʧʦʚʨʝʞʜʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʙʦʪ, ɺʃ, ʵʥʝʨʛʝʪʠʢʘ, ʦʧʦʨʳ 
 

ɻʨʫʧʧʘ çʈʦʩʩʝʪʠ è ï ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʵʣʝʢʪʨʦʩʝʪʝʚʳʭ 

ʭʦʣʜʠʥʛʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ 82 ʨʝʛʠʦʥʘʭ 

ʈʦʩʩʠʠ. ɺ ʫʧʨʘʚʣʝʥʠʠ ʥʘʭʦʜʷʪʩʷ 2,5 ʤʣʥ ʢʤ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʜʩʪʘʥʮʠʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 853 ʪʳʩ. ʄɺɸ.  

ʄʠʩʩʠʷ ʇɸʆ çʈʦʩʩʝʪʠ è: ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ 

ʜʦʩʪʫʧʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʩʚʦʙʦʜʥʦʛʦ ʨʦʩʪʘ 

ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʩ ʧʨʝʫʤʥʦʞʝʥʠʝʤ ʜʦʭʦʜʥʦʩʪʠ ʘʢʮʠʦʥʝʨʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʨʦʩʪʘ ʨʘʙʦʪʥʠʢʦʚ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʥʝʩʢʦʣʴʢʦ ʘʚʘʨʠʡ ʥʘ ʃʕʇ( ʥʘʧʨʠʤʝʨ ʋʪʨʦʤ 29 ʜʝʢʘʙʨʷ 

ʥʘ ʶʛʝ ʄʦʩʢʚʳ ʚ ʨʘʡʦʥʝ ɹʠʨʶʣʝʚʦ-ɿʘʧʘʜʥʦʝ ʧʨʦʠʟʦʰʣʦ ʦʙʨʫʰʝʥʠʝ ʯʝʪʳʨʝʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ)  ,ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ 



134 
 

ʘʚʘʨʠʡʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʢʦʤʧʘʥʠʷ ʚʥʝʜʨʷʝʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ 

ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʦʙʦʪ 

ʜʣʷ ʧʦʢʨʘʩʢʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʃʕʇ(ʨʝʥʪʛʝʥ). 

ʈʝʰʝʥʠʝ 

ʂʦʨʧʫʩ ʨʦʙʦʪʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ ʠʟ ʘʣʣʶʤʠʥʠʷ. ɺ ʥʘʣʠʯʠʠ : ʜʚʝ ʤʘʛʥʠʪʥʳʝ 

ʛʫʩʝʥʠʮʳ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʳʭ ʨʦʙʦʪ ʩ ʣʝʛʢʦʩʪʴʶ ʩʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ 

ʚʩʝʡ ʦʧʦʨʝ. ɼʦʟʘʪʦʨ, ʫ ʢʦʪʦʨʦʛʦ ʚʨʘʱʝʥʠʝ ʧʣʝʯʘ ʩʦʩʪʘʚʣʷʝʪ 180 ʛʨʘʜʫʩʦʚ, ʘ 

ʣʦʢʪʷ 140 ʛʨʘʜʫʩʦʚ. ʉʘʤ ʜʦʟʘʪʦʨ ʙʫʜʝʪ ʧʦʜʩʦʝʜʠʥʝʥ ʢ ʙʘʢʫ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ 

ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ ʢʨʘʩʢʦʡ ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ. ɹʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚʝʙ-ʢʘʤʝʨʳ ʤʦʜʝʣʠ eMeet Jupiter. ʆʜʥʘ ʢʘʤʝʨʘ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʢʦʨʧʫʩʝ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʣʝʜʠʪʴ ʟʘ ʜʚʠʞʝʥʠʝʤ ʨʦʙʦʪʘ ʧʦ ʦʧʦʨʝ, ʚʪʦʨʘʷ ʞʝ ʢʘʤʝʨʘ ʙʫʜʝʪ 

ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʜʦʟʘʪʦʨʝ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʣʝʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʧʦʢʨʘʩʢʫ 

ʦʧʦʨʳ. ʕʪʠ ʢʘʤʝʨʳ ʙʶʜʞʝʪʥʦʛʦ ʪʠʧʘ, ʥʦ ʦʯʝʥʴ ʧʨʘʢʪʠʯʥʳ ʚ ʠʩʧʦʣʥʝʥʠʠ. ʋʛʦʣ 

ʦʙʟʦʨʘ 95-99 ʛʨʘʜʫʩʦʚ, ʨʘʟʨʝʰʝʥʠʝ FullHD, ʯʘʩʪʦʪʘ 30 ʢ/c, ʧʦʣʝ ʦʙʟʦʨʘ- 

ʰʠʨʦʢʦʫʛʦʣʴʥʦʝ, ʚʝʩ ʚʩʝʛʦ 0,4 ʢʛ. ʊʘʢʞʝ ʢ ʢʦʨʧʫʩʫ ʙʫʜʝʪ ʧʦʜʩʦʝʜʠʥʝʥʘ ʝʤʢʦʩʪʴ 

ʩ ʵʣʝʢʪʨʦʣʠʪʦʤ. ɺʝʩ ʜʘʥʥʦʛʦ ʨʦʙʦʪʘ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 56 ʢʛ. ɽʤʢʦʩʪʴ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 500ɸʯ, ʯʪʦ ʭʚʘʪʘʝʪ ʥʘ 8 ʯʘʩʦʚʦʡ ʙʝʩʧʨʝʨʳʚʥʦʡ 

ʨʘʙʦʪʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 6 ʢʤ/ʯ.  

ʈʦʙʦʪ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʧʦʢʨʘʩʢʠ, ʥʦ ʠ ʩʢʘʥʠʨʦʚʘʪʴ 

ʫʨʦʚʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ ʦʧʦʨʝ (ʪʨʝʱʠʥʳ, ʨʞʘʚʯʠʥʘ ʠ ʜʨʫʛʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ) ʩ 

ʧʦʤʦʱʴʶ ʨʝʥʪʛʝʥʘ, ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʢʦʨʧʫʩ ʩʘʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ʊʘʢʞʝ ʚ ʢʦʤʧʣʝʢʪʝ ʠʤʝʝʪʩʷ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʵʢʨʘʥʝ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʫʨʦʚʝʥʴ ʢʨʘʩʢʠ ʠ ʘʟʦʪʘ ʚ ʙʘʢʝ, ʫʨʦʚʝʥʴ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ, 

ʩʢʦʨʦʩʪʴ, ʪʘʢʞʝ ʤʦʞʥʦ ʙʫʜʝʪ ʧʦʩʤʦʪʨʝʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʢʘʤʝʨ, ʥʘ ʵʢʨʘʥʝ ʙʫʜʝʪ 

ʚʳʩʚʝʯʠʚʘʪʴʩʷ ʢʘʢʘʷ ʣʠʙʦ ʧʦʣʦʤʢʘ ʚ ʨʦʙʦʪʝ. ɺ ʩʣʫʯʘʝ ʯʝʛʦ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʥʘ 

ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʜʞʦʩʪʠʢʘ. ʉʪʦʠʤʦʩʪʴ ʪʘʢʦʛʦ ʨʦʙʦʪʘ ʩʦʩʪʘʚʠʪ 

ʦʢʦʣʦ 1 ʤʣʥ ʨʫʙʣʝʡ. 
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2) ʟʘʮʝʧʣʝʥʠʝ ʩ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ(ʤʘʛʥʠʪ ʠʣʠ ʜʚʫʭʩʪʦʨʦʥʥʠʡ ʢʘʪʦʢ)  

3) ʧʦʜʢʣʶʯʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ ʩ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

(ʦʯʠʩʪʢʘ, ʭʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ, ʧʦʢʨʘʩʢʘ) 

4)ʟʘʧʫʩʢ ʧʣʘʟʤʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

5) ʥʘʯʘʣʦ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʝʡ 

ʕʪʦʪ ʨʦʙʦʪ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʦʚʳʩʠʪʴ 

ʙʝʟʘʚʘʨʠʡʥʫʶ ʨʘʙʦʪʫ ʃʕʇ ʦʪ 30 ʜʦ 60 ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ, 

ʢʣʠʤʘʪʘ ʠ ʥʘʛʨʫʟʢʠ. 
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The article discusses the development and design of a robot for servicing overhead lines, 

namely painting and diagnosing damage. 
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ʋɼʂ 621 

 

ʉʇʆʉʆɹʓ ʈɽʅɽʈɸʎʀʀ ʊʈɸʅʉʌʆʈʄɸʊʆʈʅʆɻʆ ʄɸʉʃɸ  

ɼʃʗ ɼɸʃʔʅɽʁʐɽɻʆ ʇʆʃʔɿʆɺɸʅʀʗ 

 

ʉʦʢʦʣʦʚ ʂ.ɸ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  ʇʣʝʭʘʥʦʚ ɻ.ɺ. 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ.ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʨʝʛʝʥʝʨʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ 

ʤʘʩʣʘ: ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʩʧʦʩʦʙ, ʩʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ, ʢʦʥʪʘʢʪʥʘʷ ʦʯʠʩʪʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʣʦ, ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʨʝʛʝʥʝʨʘʮʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ, 

ʵʥʝʨʛʝʪʠʢʘ, ʵʢʦʣʦʛʠʷ. 

 

ʈʝʛʫʣʷʨʥʘʷ ʨʘʙʦʪʘ ʩʠʣʦʚʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʭʣʘʞʜʝʥʠʝʤ ʢʘʢ ʜʝʪʘʣʝʡ, ʪʘʢ ʠ ʠʟʦʣʷʮʠʠ. ɼʣʷ ʵʪʦ ʧʨʠʤʝʥʷʶʪ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʝ ʤʘʩʣʦ. ʉʦ ʚʨʝʤʝʥʝʤ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʝ ʤʘʩʣʦ çʩʪʘʨʝʝʪè, ʧʨʠ 

ʵʪʦʤ ʪʝʨʷʷ ʩʚʦʠ ʩʚʦʡʩʪʚʘ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ. ɼʣʷ 

ʵʪʦʛʦ ʥʫʞʥʦ ʨʝʛʫʣʷʨʥʦ ʤʝʥʷʪʴ ʤʘʩʣʦ ʠʣʠ ʧʨʦʚʦʜʠʪʴ ʨʝʛʝʥʝʨʘʮʠʶ.  

ʆʪʨʘʙʦʪʘʥʥʦʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʝ ʤʘʩʣʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʠ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʞʠʣʳʭ ʜʦʤʦʚ ʚʤʝʩʪʦ ʧʝʯʥʦʛʦ ʪʦʧʣʠʚʘ. ɸ ʚʦʪ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʝ 

ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢʘʢ ʪʦʧʣʠʚʦ ʚʤʝʩʪʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ɽʩʣʠ ʵʪʘ ʦʪʨʘʙʦʪʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ, 

ʥʘʧʨʠʤʝʨ ʚʦʜʫ ʠʣʠ ʧʨʦʜʫʢʪʳ ʛʦʨʝʥʠʝ, ʪʦ ʪʘʢʦʝ ʤʘʩʣʦ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʟʘʱʠʪʥʦʝ ʧʦʢʨʳʪʠʝ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʢʘʢ ʩʤʘʟʢʘ ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʈʝʛʝʥʝʨʘʮʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʚʳʛʦʜʥʘ. ʇʦʣʝʟʥʝʝ ʙʫʜʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʦʪʨʘʙʦʪʘʥʥʦʝ ʤʘʩʣʦ, ʯʝʤ ʧʦʢʫʧʘʪʴ ʥʦʚʦʝ. 

ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ. 

ʂʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʘʷ ʩʧʦʩʦʙ ʨʝʛʝʥʝʨʘʮʠʷ. ʇʨʠ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ 

ʨʝʛʝʥʝʨʘʮʠʠ ʜʠʩʪʠʣʣʷʪ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ  

ʅʝʧʨʝʜʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʠʩʣʦʪʳ ʧʦʣʠʤʝʨʠʟʫʶʪʩʷ, ʘ 

ʧʦʪʦʤ ʫʜʘʣʷʶʪʩʷ ʚʤʝʩʪʝ ʩ ʢʠʩʣʳʤ ʛʫʜʨʦʥʦʤ. 

ʏʘʩʪʴ ʘʩʬʘʣʴʪʦ-ʩʤʦʣʠʩʪʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʚʦʨʷʝʪʩʷ ʢʠʩʣʦʪʦʡ ʚ ʥʝʠʟʤʝʥʥʦʤ 

ʚʠʜʝ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ ʦʩʘʞʜʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʢʠʩʣʳʤ ʛʫʜʨʦʥʦʤ. ʉʝʨʥʠʩʪʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʫʜʘʣʷʶʪʩʷ ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʅʘʬʪʝʥʦʚʳʝ ʢʠʩʣʦʪʳ 
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ʧʦʜʚʝʨʞʝʥʳ ʨʘʩʪʚʦʨʝʥʠʶ ʠ ʩʫʣʴʬʫʨʠʟʘʮʠʠ. ʏʝʤ ʙʦʣʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʪʳ, 

ʪʝʤ ʣʫʯʰʝ ʫʜʘʣʷʶʪʩʷ ʩʤʦʣʠʩʪʳʝ ʚʝʱʝʩʪʚʘ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. ʅʦ 

ʪʫʪ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʪʦ ʯʪʦ ʧʨʠ ʧʝʨʝʜʦʟʠʨʦʚʢʘ ʧʨʠʚʝʜʝʪ ʢ 

ʦʙʝʩʮʚʝʯʠʚʘʥʠʶ ʠ ʧʝʨʝʦʯʠʱʝʥʠʶ ʤʘʩʣʘ, ʘ ʵʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʪʝʨʝ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʢʠʩʣʦʪʥʦʡ ʦʯʠʩʪʢʠ ʧʦʣʫʯʝʥʥʦʝ ʩʳʨʴʝ ʥʫʞʥʦ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ 

3-10%-ʥʳʤ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʝʜʢʦʛʦ ʥʘʪʨʘ. ʉʣʝʜʩʪʚʠʝʤ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʷʚʣʷʝʪʩʷ ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʦʩʪʘʪʢʦʚ ʩʝʨʥʦʡ ʠ ʥʘʬʪʝʥʦʚʦʡ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʬʝʥʦʣʦʚ, 

ʩʫʣʴʬʦʢʠʩʣʦʪ ʠ ʵʬʠʨʦʚ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. 

ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʦʯʠʩʪʢʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ: 

ʉʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ. ɼʘʥʥʳʡ ʪʠʧ ʦʯʠʩʪʢʠ ʩʦʩʪʦʠʪ ʚ ʠʟʙʠʨʘʪʝʣʴʥʦʤ 

ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʤʘʩʣʷʥʦʛʦ ʜʠʩʪʠʣʣʷʪʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ 

ʧʦʤʦʱʠ ʨʘʩʪʚʦʨʠʪʝʣʝʡ. ʊʘʢʘʷ ʨʝʛʝʥʝʨʘʮʠʷ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʙʣʘʛʦʜʘʨʷ ʨʘʟʥʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʘʩʣʘ. 

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʨʘʩʪʚʦʨʷʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʝʥʟʦʣ ʠʣʠ ʪʦʣʫʦʣ.  

ʇʨʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʤʘʩʝʣ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʩʪʚʦʨʠʪʝʣʴ ʚ ʚʠʜʝ ʬʝʥʦʣʘ ʠʣʠ ʬʫʨʬʫʨʦʣʘ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʩʝʣʝʢʪʠʚʥʦʩʪʠ, ʚ 

ʨʘʩʪʚʦʨʠʪʝʣʴ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 3-7% ʚʦʜʳ. ɺʳʭʦʜ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʨʝʜʥʝʤ 

ʚʳʭʦʜʠʪ ʦʢʦʣʦ 70%.  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʣʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʳʚʘʥʠʷ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ ʩʦʩʪʘʚʣʷʝʪ -20 Üʉ. ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʚ ʪʨʝʙʦʚʘʥʠʷ  

ɻʆʉʊ, ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʣʞʥʘ ʙʳʪʴ  -45 Üʉ. ʇʦʵʪʦʤʫ ʪʚʝʨʜʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ʜʦʣʞʥʳ ʫʜʘʣʷʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʜʝʧʘʨʘʬʠʥʠʟʘʮʠʠ. 

ʂʦʥʪʘʢʪʥʘʷ ʦʯʠʩʪʢʘ. ʇʨʠ ʢʦʥʪʘʢʪʥʦʡ ʦʯʠʩʪʢʝ ʤʘʩʣʦ ʩʤʝʰʠʚʘʝʪʩʷ ʩ 

ʩʦʨʙʝʥʪʦʤ, ʧʦʪʦʤ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʬʠʣʴʪʨʫʝʪʩʷ ʜʣʷ  ʦʪʜʝʣʝʥʠʷ ʩʦʨʙʝʥʪʘ. 

ʆʩʚʝʪʣʷʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʦʨʙʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʚ  ʩʦʩʪʘʚʝ 

ʛʠʜʨʦʩʠʣʠʢʘʪʦʚ ʘʣʶʤʠʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʤʝʨʘ 

ʯʘʩʪʠʮ, ʜʠʘʤʝʪʨʘ ʧʦʨ, ʚʣʘʞʥʦʩʪʠ ʠ ʪ.ʜ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʝʥ ʩʦʨʙʝʥʪ ʩ ʧʨʠʝʤʣʝʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʣʘʛʠ ï ʥʝ 

ʙʦʣʝʝ 10-15%. ʏʝʤ ʤʝʣʴʯʝ ʯʘʩʪʠʯʢʠ ʩʦʨʙʝʥʪʘ, ʪʝʤ ʦʥ ʘʢʪʠʚʥʝʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ  

ʨʘʩʪʝʪ ʩʢʦʨʦʩʪʴ ʜʠʬʬʫʟʠʠ ʩʦʨʙʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʦʥʪʘʢʪʥʘʷ ʦʯʠʩʪʢʘ ʧʦʣʥʦʩʪʴʶ ʦʯʠʱʘʝʪ ʤʘʩʣʦ, ʠʩʢʣʶʯʘʝʪ ʠʟ ʥʝʛʦ ʩʤʦʣʳ, 

ʤʳʣʘ ʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʠʩʣʦʪʳ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʠʝ ʮʚʝʪʦʚʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ 

ʤʘʩʣʘ. 

ɻʠʜʨʦʦʯʠʩʪʢʘ ʥʫʞʥʘ ʪʘʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʭʠʤʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʩʝʨʥʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʘʩʣʷʥʦʛʦ 

ʜʠʩʪʠʣʣʷʪʘ. 
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ʌɸʉɸɼ ʄʆɼʋʃʔʅʆɻʆ ʉʆʃʅɽʏʅʆɻʆ ɿɼɸʅʀʗ 

ɺ.ɸ. ʊʦʣʤʘʯʝʚ, ɼ.ʉ. ɹʫʮ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ  ʆ.ʇ. ɹʘʣʘʰʦʚ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ.ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ. ʆʥʠ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʤʦʜʫʣʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʟʝʤʣʝ ʠ ʢʨʳʰʝ, ʘ ʪʘʢʞʝ ʥʘ ʬʘʩʘʜʝ ʟʜʘʥʠʷ - ʜʠʥʘʤʠʯʝʩʢʠʡ ʬʘʩʘʜ ʟʜʘʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʨʝʰʘʝʪ ʚʦʧʨʦʩʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʘʢʪʠʚʥʳʡ ʬʘʩʘʜ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ 

 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 40% 

ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʟʘ ʛʦʜ, ʧʨʠʯʸʤ ʨʘʩʪʸʪ ʧʦʩʪʦʷʥʥʦ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʪʘʢʦʚʳ, ʯʪʦ ʚʩʸ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʝ ʚʦ ʚʩʸʤ ʤʠʨʝ ʫʜʝʣʷʝʪʩʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ [1] ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ 

ʵʥʝʨʛʠʠ [2], ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʂ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤ 

ʦʪʥʦʩʷʪʩʷ ʩʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʚʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ 

ʠ ʚʦʟʜʫʭʘ; ʨʘʟʣʠʯʥʳʝ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ; ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ ʠ ʪ. ʧ. ɹʦʣʝʝ 

ʧʦʜʨʦʙʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʦʜʣʝʞʘʪ ʩʦʣʥʝʯʥʳʝ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʩʦʣʥʝʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ 

ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʪʠʧʥʳʭ ʤʦʜʫʣʝʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʙʘʪʘʨʝʶ, ʢʦʪʦʨʘʷ ʯʘʱʝ ʚʩʝʛʦ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʙʣʠʟʠ ʟʜʘʥʠʷ ʠʣʠ ʥʘ ʝʛʦ ʢʨʳʰʝ. ʌʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʢʨʳʰʝ, ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʚ 

ʘʚʪʦʥʦʤʥʦʤ ʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩ ʩʝʪʴʶ ʨʝʞʠʤʝ, ʦʜʥʘʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʩʪʝʪʠʢʠ 

ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʢʦʥʮʝʧʮʠʷ ʤʦʞʝʪ ʩʪʨʘʜʘʪʴ. ʇʦʵʪʦʤʫ ʠʥʪʝʨʝʩʥʳʤ ʨʝʰʝʥʠʝʤ 

ʠʥʪʝʛʨʘʮʠʠ ʩʦʣʥʝʯʥʳʭ ʤʦʜʫʣʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʨʦʚʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ 

ʟʜʘʥʠʷ ʷʚʣʷʶʪʩʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʪʝʧʣʦʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʨʦʚʝʣʴʥʳʝ 

ʧʘʥʝʣʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʥʘʫʯʥʦʤ ʘʛʨʦʠʥʞʝʥʝʨʥʦʤ 

ʮʝʥʪʨʝ ɺʀʄ [3 ï 5]. ʂʨʦʚʝʣʴʥʳʝ ʧʘʥʝʣʠ ʥʘʨʷʜʫ ʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʧʦʟʚʦʣʷʶʪ 

ʚʳʨʘʙʘʪʳʚʘʪʴ ʠ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʜʣʷ ʥʘʛʨʝʚʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. ʉʫʱʝʩʪʚʫʶʪ 
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ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʜʥʠʡ, ʥʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʳʡ ʬʘʩʘʜʘ ʟʜʘʥʠʷ, ʘ ʠʤʝʥʥʦ: 

ʤʦʜʫʣʴʥʳʡ, ʚʳʩʦʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ñɼʠʥʘʤʠʯʝʩʢʠʡ ʬʘʩʘʜ ʟʜʘʥʠʷò [2]. 

ʂʦʥʩʪʨʫʢʮʠʷ ʤʦʜʫʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʘʨʴʝʨ ʤʝʞʜʫ ʩʦʣʥʝʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʚʥʫʪʨʠ ʟʜʘʥʠʷ. ʕʪʦʪ ʟʘʱʠʪʥʳʡ ʙʘʨʴʝʨ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ 

ʛʝʦʤʝʪʨʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʞʝʣʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʷ. ʂʘʞʜʳʡ ʤʦʜʫʣʴ ʤʦʞʝʪ 

ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥ ʚ ʛʨʫʧʧʳ. ʊʘʢʠʝ ʛʨʫʧʧʳ ʤʦʜʫʣʝʡ 

ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʢʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʄʦʜʫʣʠ ʩʦʣʥʝʯʥʦʛʦ ʬʘʩʘʜʘ ʦʙʦʨʫʜʦʚʘʥʳ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʠ 

ʣʝʛʢʠʤʠ ʪʦʥʢʦʧʣʸʥʦʯʥʳʤʠ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʤʦʜʫʣʷʤʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʵʪʦʛʦ 

ʤʦʜʫʣʷ ʠʤʝʝʪ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ: ʪʳʣʴʥʫʶ ʧʘʥʝʣʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʣʠʩʪʘ, ʪʦʥʢʦʧʣʝʥʦʯʥʳʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ, 

ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʧʨʠʚʦʜ, ʢʦʥʩʦʣʴ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʨʘʤʫ ʩ ʢʘʙʝʣʷʤʠ. ʆʙʱʠʡ 

ʚʝʩ ʪʘʢʦʛʦ ʤʦʜʫʣʷ ʩʦʩʪʘʚʣʷʝʪ 0,8 ʢʛ. ʎʝʣʴʶ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʢʦʤʬʦʨʪʥʦʡ ʪʝʧʣʦʚʦʡ ʠ ʚʠʟʫʘʣʴʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

ʂʦʥʩʦʣʠ ʤʦʜʫʣʝʡ ʧʦʜʚʠʞʥʳ ʠ ʧʦʟʚʦʣʷʶʪ ʠʤ ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ, ʩʣʝʜʷ ʧʦʩʪʦʷʥʥʦ 

ʟʘ ʉʦʣʥʮʝʤ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚʘʷ ʚʳʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʥʘ 30 ï 40% [6]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʦʣʥʝʯʥʳʝ ʬʘʩʘʜʳ ʠ ʩʦʣʥʝʯʥʳʝ ʢʨʦʚʝʣʴʥʳʝ ʧʘʥʝʣʠ 

ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʘʚʪʦʥʦʤʥʦʛʦ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʟʜʘʥʠʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʫʭʫʜʰʘʶʪ 

ʵʩʪʝʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʪʘʢʞʝ 

ʠ ʘʚʪʦʨʩʢʠʡ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ. 
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The article considers various options for using solar energy converters in the construction of 

buildings. They. are represented as solar modules installed on the ground and roof, as well as on the 

facade of the building ï the. dynamic facade of the building. The use of such systems solves the 

issues of energy supply of buildings and structures, as well as the microclimate inside the premises. 

Keywords: solar energy, energy-efficient construction, active facade, electricity. 
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ʉɽʂʎʀʗ 6. ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʩʝʢʮʠʠ: ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ,  ʠ.ʦ. ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ 

çʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝè ʈʝʤʠʟʦʚ ɼʝʥʠʩ ɺʘʣʝʨʴʝʚʠʯ 
 

ʋɼʂ 334.723.6 

 

ʇʆʃʔɿʆɺɸʊɽʃʀ ɹʋʍɻɸʃʊɽʈʉʂʆʁ ʆʊʏɽʊʅʆʉʊʀ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʍ ʀ ʄʋʅʀʎʀʇɸʃʔʅʓʍ ʋʏʈɽɾɼɽʅʀʁ 

 

ɿ. ʀ. ɸʭʪʷʤʦʚʘ, ʀ. ʄ. ʄʝʣʴʥʠʯʝʥʢʦ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʢɻʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊ. ʅ. ʂʠʯʝʥʠʥʘ 
ʂʘʟʘʥʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ɻ. ʊʠʤʠʨʷʩʦʚʘ, ʛ. ʂʘʟʘʥʴ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʮʝʥʢʝ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʘ ʪʘʢʞʝ ʚʳʷʚʠʤ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, 

ʙʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ, ʚʥʝʰʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʚʥʫʪʨʝʥʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ, ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʧʨʠʟʥʘʶʪʩʷ 

ʫʯʨʝʞʜʝʥʠʷ, ʩʦʟʜʘʥʥʳʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʝʡ, ʩʫʙʲʝʢʪʦʤ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ [1]. 

ɺ ʩʦʩʪʘʚ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ (ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ) 

ʫʯʨʝʞʜʝʥʠʷ ʚʭʦʜʠʪ: 

-ɹʘʣʘʥʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ (ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ) ʫʯʨʝʞʜʝʥʠʷ 

-ʉʧʨʘʚʢʘ ʧʦ ʢʦʥʩʦʣʠʜʠʨʫʝʤʳʤ ʨʘʩʯʝʪʘʤ ʫʯʨʝʞʜʝʥʠʷ 

-ʉʧʨʘʚʢʘ ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʫʯʨʝʞʜʝʥʠʝʤ ʩʯʝʪʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ 

ʦʪʯʝʪʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʛʦʜʘ 

-ʆʪʯʝʪ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʫʯʨʝʞʜʝʥʠʝʤ ʧʣʘʥʘ ʝʛʦ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

-ʆʪʯʝʪ ʦʙ ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ ʫʯʨʝʞʜʝʥʠʷ 

-ʆʪʯʝʪ ʦʙ ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ ʫʯʨʝʞʜʝʥʠʷ ʧʦ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ 

-ʆʪʯʝʪ ʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʷ 

-ʆʪʯʝʪ ʦ ʜʚʠʞʝʥʠʠ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʫʯʨʝʞʜʝʥʠʷ 

-ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʢ ɹʘʣʘʥʩʫ ʫʯʨʝʞʜʝʥʠʷ 

-ʉʚʝʜʝʥʠʷ ʦ ʚʣʦʞʝʥʠʷʭ ʚ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʦʙ ʦʙʲʝʢʪʘʭ 

ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʶʜʞʝʪʥʦʛʦ (ʘʚʪʦʥʦʤʥʦʛʦ) ʫʯʨʝʞʜʝʥʠʷ 

-ʈʘʟʜʝʣʠʪʝʣʴʥʳʡ (ʣʠʢʚʠʜʘʮʠʦʥʥʳʡ) ʙʘʣʘʥʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

(ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ) ʫʯʨʝʞʜʝʥʠʷ [2]. 

ɹʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʸʪʥʦʩʪʴ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʫʯʨʝʞʜʝʥʠʝʤ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʠʣʠ ʙʫʤʘʞʥʦʤ ʚʠʜʝ [2]. 
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ʇʦʣɹʟʦʚʘʪʝʣʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ 

ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɹʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʩʦʩʪʦʷʥʠʠ ʫʯʨʝʞʜʝʥʠʡ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʯʝʪʥʦʩʪʠ 

ʧʝʨʝʜ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ. 

ɺʥʫʪʨʝʥʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʫʯʨʝʞʜʝʥʠʡ, 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʙʫʭʛʘʣʪʝʨʦʚ ʠ ʜʨʫʛʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʬʠʥʘʥʩʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʡ. 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʫʯʨʝʞʜʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ, ʢʦʥʪʨʦʣʷ ʟʘ 

ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʫʯʨʝʞʜʝʥʠʷ. 

ɹʫʭʛʘʣʪʝʨʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʤ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʠ ʩʦʩʪʦʷʥʠʠ ʫʯʨʝʞʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʫʭʛʘʣʪʝʨʳ ʠ ʜʨʫʛʠʝ ʩʦʪʨʫʜʥʠʢʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʬʠʥʘʥʩʦʚʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʥʘʣʠʟʠʨʫʶʪ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ɺʥʝʰʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʘʣʦʛʦʚʳʝ ʦʨʛʘʥʳ, ʦʨʛʘʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʠʥʚʝʩʪʦʨʦʚ, ʢʨʝʜʠʪʦʨʦʚ, ʘʫʜʠʪʦʨʦʚ ʠ ʜʨʫʛʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʣʦʛʦʚʳʝ ʦʨʛʘʥʳ ʠʩʧʦʣʴʟʫʶʪ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʠ ʩʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʦʪʚʝʪʩʪʚʠʝʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʚ ʩʬʝʨʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

ʀʥʚʝʩʪʦʨʳ ʠ ʢʨʝʜʠʪʦʨʳ ʠʥʪʝʨʝʩʫʶʪʩʷ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʴʶ ʩ ʮʝʣʴʶ 

ʦʮʝʥʢʠ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʫʯʨʝʞʜʝʥʠʡ 

ʧʝʨʝʜ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ ʦ ʚʣʦʞʝʥʠʠ ʩʨʝʜʩʪʚ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʢʨʝʜʠʪʘ. 

ɸʫʜʠʪʦʨʳ ʧʨʦʚʦʜʷʪ ʧʨʦʚʝʨʢʫ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʩ ʮʝʣʴʶ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʝʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʧʨʦʟʨʘʯʥʦʩʪʠ, ʦʪʯʝʪʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʘʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʤʝʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʠ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʝʝ ʩʦʩʪʘʚʣʝʥʠʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ. 
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In today's world, financial reporting plays an important role in assessing the financial 

condition and efficiency of state and municipal institutions. In this article, we will look at the main 

categories of users of financial statements of state and municipal institutions, as well as identify the 

key problems they face when working with this information. 
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ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè  

 
ɸʥʥʦʪʘʮʠʷ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʷʚʣʷʝʪʩʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ɺ ʩʚʷʟʠ ʩ ʫʧʨʦʱʝʥʠʝʤ ʝʝ ʚʝʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝʤ, ʛʦʩʫʜʘʨʩʪʚʦ 

ʨʘʟʨʘʙʦʪʘʣʦ ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʊʘʢ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʞʜʦʡ ʠʟ ʥʠʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ, ʧʨʝʜʧʨʠʷʪʠʝ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʤʘʣʳʡ ʙʠʟʥʝʩ. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʩʚʝʪʝ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʭʦʪʥʦ ʨʘʟʚʠʚʘʝʪʩʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʘ ʨʳʥʢʝ ʚʘʨʴʠʨʫʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʘʟʥʳʭ ʬʦʨʤ. ʉʫʱʝʩʪʚʫʶʪ, ʢʘʢ ʢʨʫʧʥʳʝ, ʪʘʢ ʠ ʤʘʣʳʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʨʳʥʦʢ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛ, ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʙʳʪʘ ʠ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʠʤʝʝʪ ʧʨʘʚʦ ʚʳʙʠʨʘʪʴ: ʬʦʨʤʫ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʝʛʦ ʮʝʣʴ, ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʠ ʨʳʥʦʢ ʩʙʳʪʘ. ʅʦ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʨʷʜ 

ʦʙʷʟʘʥʥʦʩʪʝʡ, ʦʜʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʫʧʣʘʪʘ ʥʘʣʦʛʦʚ.  

ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʝ - ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʦʢʘʟʳʚʘʶʱʝʝ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʆʥʦ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʈʝʟʫʣʴʪʘʪʦʤ 
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ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʨʝʘʣʠʟʘʮʠʶ ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʧʣʘʪʷʪ ʥʘʣʦʛʠ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ ʠ ʬʦʨʤʫʣʘʤ. ɽʩʣʠ 

ʛʦʚʦʨʠʪʴ ʧʨʦʱʝ, ʪʦ ʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ (ʠʣʠ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ) - ʵʪʦ 

ʥʘʙʦʨ ʬʦʨʤʫʣ, ʧʦ ʢʦʪʦʨʳʤ ʥʘʣʦʛʠ ʜʦʣʞʥʳ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʠ ʧʝʨʝʯʠʩʣʷʪʴʩʷ ʚ 

ʙʶʜʞʝʪ. ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʥʘʣʦʛʦʚ, ʠʭ ʩʫʤʤʝ ʠ ʢʦʣʠʯʝʩʪʚʫ ʦʪʯʝʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʜʘʚʘʪʴ. ʋ ʢʘʞʜʦʡ ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʩʪʘʥʜʘʨʪʳ ʠ ʢʨʠʪʝʨʠʠ. ʇʦʵʪʦʤʫ 

ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʧʨʘʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ, ʝʩʣʠ ʦʥʠ ʧʦʜʧʘʜʘʶʪ ʧʦʜ ʵʪʠ 

ʜʦʧʫʩʢʠ, ʠ ʥʝ ʠʤʝʶʪ, ʝʩʣʠ ʥʝ ʧʦʜʧʘʜʘʶʪ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2024 ʛʦʜ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʨʠʤʝʥʷʝʪʩʷ 1 

ʦʙʱʠʡ ʠ 5 ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ: 

¶ ʆʉʅʆ (ʦʙʱʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ); 

¶ ʇʉʅ (ʧʘʪʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ); 

¶ ʅʇɼ (ʥʘʣʦʛ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ ð ʩʧʝʮʠʘʣʴʥʳʡ 

ʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ʜʣʷ ʩʘʤʦʟʘʥʷʪʳʭ ʛʨʘʞʜʘʥ); 

¶ ɽʉʍʅ (ʝʜʠʥʳʡ ʥʘʣʦʛ ʜʣʷ ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ); 

¶ ɸʋʉʅ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʫʧʨʦʱʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ); 

¶ ʋʉʅ (ʫʧʨʦʱʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ). 

 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ.  

ʊʘʙʣʠʮʘ 1 

ʈʝʞʠʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ [ʩʦʩʪʘʚʣʝʥʦ ʧʦ 1] 

ʉʧʝʮʨʝʞʠʤ 
ʇʣʘʪʝʣʴʱ

ʠʢʠ 

ʋʩʣʦʚʠʷ 

ʧʨʠʤʝʥʝʥ

ʠ ̫

ʅʘʣʦʛʠ, 

ʢʦʪʦʨʳʝ 

ʟʘʤʝʥʷʝʪ 

ʩʧʝʮʨʝʞ

ʠʤ 

ʆʙʲʝʢʪ 

ʥʘʣʦʛʦʦʙʣʦ

ʞʝʥʠʷ 

ʉʪʘʚʢʠ 

ʥʘʣʦʛʘ 

ʅʘʣʦʛʦʚʳ

ʡ ʠ 

ʦʪʯʝʪʥʳʡ 

ʧʝʨʠʦʜʳ 

ʉʪʨʘʭʦʚ

ʳʝ 

ʚʟʥʦʩʳ 

ʇʉʅ  

(ʧʘʪʝʥʪʥʘʷ 

ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠ

ʷ) 

ʀʇ ʧʦ 

ʦʧʨʝʜʝʣʝʥʥ

ʳʤ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦʩ

ʪʠ.  

ʐʪʘʪ - 

ʜʦ15 

ʯʝʣʦʚʝʢ. 

ɼʦʭʦʜʳ ï 

ʜʦ 60 ʤʣʥ. 

ʨʫʙ. ʚ ʛʦʜ.  

ʅɼʌʃ; 

ʥʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪ

ʚʦ 

ʬʠʟʣʠʮ; 

ʅɼʉ. 

ʅʘʣʦʛʠ 

ʥʝ 

ʫʧʣʘʯʠʚʘ

ʶʪʩʷ 

ʪʦʣʴʢʦ ʚ 

ʯʘʩʪʠ 

ʜʝʷʪʝʣʴʥ

ʦʩʪʠ, ʥʘ 

ʢʦʪʦʨʫʶ 

ʧʦʣʫʯʝʥ 

ʧʘʪʝʥʪ. 

ʇɺɻɼ, 

ʢʦʪʦʨʳʡ 

ʧʨʝʜʧʨʠʥʠʤ

ʘʪʝʣʴ ʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʧʦ 

ʚʳʙʨʘʥʥʦʤʫ 

ʚʠʜʫ 

ʜʝʷʪʝʣʴʥʦʩʪ

ʠ. 

ʅʘʣʦʛʦʚʘ

ʷ ʩʪʘʚʢʘ ï 

6%. 

ʅʘʣʦʛʦʚʳʡ 

ʧʝʨʠʦʜ ï 

ʛʦʜ ʣʠʙʦ 

ʩʨʦʢ, ʥʘ 

ʢʦʪʦʨʳʡ 

ʚʳʜʘʥ 

ʧʘʪʝʥʪ. 

ʆʪʯʝʪʥʳʡ 

ʧʝʨʠʦʜ ʀʇ 

ʚʳʙʠʨʘʝʪ 

ʩʘʤ. 

ʉʪʨʘʭʦʚʳ

ʝ ʚʟʥʦʩʳ 

ʧʣʘʪʷʪ 

ʚʩʝ ʀʇ. 

ʅʇɼ (ʥʘʣʦʛ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥ

ʳʡ ʜʦʭʦʜ ð 

ʩʧʝʮʠʘʣʴʥʳʡ 

ʥʘʣʦʛʦʚʳʡ 

ʨʝʞʠʤ ʜʣʷ 

ʀʇ; 

ʬʠʟʠʯʝʩʢʠ

ʝ ʣʠʮʘ, ʥʝ 

ʷʚʣʷʶʱʠʝʩ

ʷ ʀʇ. 

ɼʦʭʦʜʳ ï 

ʜʦ 2,4 

ʤʣʥ. ʨʫʙ. 

ʅʝʪ 

ʨʘʙʦʪʥʠʢʦ

ʚ. 

ʅɼʌʃ; 

ʅɼʉ. 
çɼʦʭʦʜʳè. 

ʇʨʠ 

ʨʝʘʣʠʟʘʮ

ʠʠ: 

ʬʠʟʣʠʮʘ

ʤ ï 4%; 

ʀʇ ʠ 

ʅʘʣʦʛʦʚʳʡ 

ʧʝʨʠʦʜ ï 

ʤʝʩʷʮ. 

ʆʪʯʝʪʥʳʭ 

ʧʝʨʠʦʜʦʚ 

ʥʝʪ. 

ʉʪʨʘʭʦʚʳ

ʝ ʚʟʥʦʩʳ 

ʥʝ 

ʫʧʣʘʯʠʚʘ

ʶʪʩʷ. 

ʄʦʞʥʦ 
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ʩʘʤʦʟʘʥʷʪʳʭ 

ʛʨʘʞʜʘʥ) 

ʅʝʣʴʟʷ 

ʧʨʠʤʝʥʷʪʴ 

ʅʇɼ ʧʦ 

ʦʪʜʝʣʴʥʳ

ʤ ʚʠʜʘʤ 

ʜʝʷʪʝʣʴʥʦ

ʩʪʠ. 

ʶʨʣʠʮʘ ï 

6%. 

ʅʘʣʦʛ 

ʨʘʩʩʯʠʪʳʚʘ

ʝʪ 

ʥʘʣʦʛʦʚʳʡ 

ʦʨʛʘʥ.  

ʜʦʙʨʦʚʦʣ

ʴʥʦ 

ʦʧʣʘʯʠʚʘʪ

ʴ ʚʟʥʦʩʳ 

ʚ ʇʌʈ. 

ʀʇ ʤʦʛʫʪ 

ʦʧʣʘʯʠʚʘʪ

ʴ ʚʟʥʦʩʳ 

ʚ ʌʉʉ. 

ɽʉʍʅ  

(ʝʜʠʥʳʡ ʥʘʣʦʛ 

ʜʣʷ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜ

ʠʪʝʣʝʡ) 

ʆʨʛʘʥʠʟʘʮ

ʠʠ ʠ ʀʇ, 

ʷʚʣʷʶʱʠʝʩ

ʷ ʩʝʣʴʭʦʟ ʠ 

ʪʦʚʘʨʦʧʨʦʠ

ʟʚʦʜ. 

ʋʜʝʣʴʥʳʡ 

ʚʝʩ 

ʜʦʭʦʜʦʚ 

ʦʪ 

ʩʝʣʴʭʦʟ. 

ʜʝʷʪ. ʚ 

ʦʙʱʝʤ 

ʦʙʲʝʤʝ 

ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 

70%. 

ʅɼʌʃ;  

ʅʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪ

ʚʦ 

ʬʠʟʣʠʮ. 

çɼʦʭʦʜʳ 

ʤʠʥʫʩ 

ʨʘʩʭʦʜʳè. 

ʅʘʣʦʛʦʚʘ

ʷ ʩʪʘʚʢʘ ï 

6%. 

ʅʘʣʦʛʦʚʳʡ 

ʧʝʨʠʦʜ ï 

ʛʦʜ. 

ʆʪʯʝʪʥʳʡ 

ʧʝʨʠʦʜ ï 

ʧʦʣʫʛʦʜʠʝ.  

ʉʪʨʘʭʦʚʳ

ʝ ʚʟʥʦʩʳ 

ʫʧʣʘʯʠʚʘ

ʶʪʩʷ ʟʘ 

ʩʝʙʷ ʠ 

ʨʘʙʦʪʥʠʢʘ 

ɸʋʉʅ 

(ʘʚʪʦʤʘʪʠʟʠʨʦʚʘ

ʥʥʘʷ 

ʫʧʨʦʱʝʥʥʘʷ 

ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠ

ʷ) 

(ɼʝʡʩʪʚʫʝʪ, ʚ 

ʯʝʪʳʨʝʭ 

ʨʝʛʠʦʥʘʭ: 

ʊʘʪʘʨʩʪʘʥʝ, 

ʄʦʩʢʚʝ, 

ʄʦʩʢʦʚʩʢʦʡ ʠ 

ʂʘʣʫʞʩʢʦʡ 

ʦʙʣʘʩʪʷʭ.) 

ʆʨʛʘʥʠʟʘʮ

ʠʠ ʠ ʀʇ. 

ʐʪʘʪ ï ʜʦ 

5 ʯʝʣʦʚʝʢ.  

ɺʳʨʫʯʢʘ ï 

ʜʦ 60 ʤʣʥ. 

ʨʫʙ. 

ʆʩʪʘʪʦʯʥʘ

ʷ 

ʩʪʦʠʤʦʩʪʴ 

ʆʉ ï ʜʦ 

150 ʤʣʥ. 

ʨʫʙ.  

ʆʨʛʘʥʠʟʘ

ʮʠʠ: 

ʥʘʣʦʛ ʥʘ 

ʧʨʠʙʳʣʴ, 

ʥʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪ

ʚʦ 

ʦʨʛʘʥʠʟʘ

ʮʠʡ, 

ʅɼʉ. 

ʀʇ: 

ʅɼʌʃ, 

ʥʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪ

ʚʦ 

ʬʠʟʣʠʮ. 

ʅʘ ʚʳʙʦʨ: 

çɼʦʭʦʜʳè 

çɼʦʭʦʜʳ 

ʤʠʥʫʩ 

ʨʘʩʭʦʜʳè. 

çɼʦʭʦʜʳ

è - 8% 

çɼʦʭʦʜʳ 

ʤʠʥʫʩ 

ʨʘʩʭʦʜʳè 

- 20%. 

ʅʘʣʦʛʦʚʳʡ 

ʧʝʨʠʦʜ ï 

ʤʝʩʷʮ. 

ʆʪʯʝʪʥʳʭ 

ʧʝʨʠʦʜʦʚ 

ʥʝʪ. 

ʅʘʣʦʛ 

ʨʘʩʩʯʠʪʳʚʘ

ʝʪ 

ʥʘʣʦʛʦʚʳʡ 

ʦʨʛʘʥ. 

ʉʪʨʘʭʦʚʳ

ʝ ʚʟʥʦʩʳ 

ʥʝ 

ʫʧʣʘʯʠʚʘ

ʶʪʩʷ ( 

ʪʘʨʠʬ ï 

0%). 

ʋʉʅ  

(ʫʧʨʦʱʝʥʥʘʷ 

ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠ

ʷ) 

ʆʨʛʘʥʠʟʘʮ

ʠʠ ʠ ʀʇ. 

ʐʪʘʪ ï ʜʦ 

130 

ʯʝʣʦʚʝʢ.  

ɺʳʨʫʯʢʘ ï 

ʜʦ 200 

ʤʣʥ. ʨʫʙ. 

(ʝʞʝʛʦʜʥʦ 

ʠʥʜʝʢʩʠʨʫ

ʝʪʩʷ) 

ʆʩʪʘʪʦʯʥʘ

ʷ 

ʩʪʦʠʤʦʩʪʴ 

ʆʉ ï ʜʦ 

150 ʤʣʥ. 

ʨʫʙ. 

ʆʨʛʘʥʠʟʘ

ʮʠʠ: 

ʥʘʣʦʛ ʥʘ 

ʧʨʠʙʳʣʴ, 

ʥʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪ

ʚʦ 

ʦʨʛʘʥʠʟʘ

ʮʠʡ, 

ʅɼʉ. 

ʀʇ: 

ʅɼʌʃ, 

ʥʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪ

ʚʦ 

ʬʠʟʣʠʮ, 

ʅɼʉ. 

ʅʘ ʚʳʙʦʨ: 

çɼʦʭʦʜʳè 

çɼʦʭʦʜʳ 

ʤʠʥʫʩ 

ʨʘʩʭʦʜʳè. 

ɹʘʟʦʚʳʝ: 

çɼʦʭʦʜʳ

è - 6% 

çɼʦʭʦʜʳ 

ʤʠʥʫʩ 

ʨʘʩʭʦʜʳè 

- 15% 

ʇʦʚʳʰʝʥ

ʥʳʝ: 

çɼʦʭʦʜʳ

è - 8% 

çɼʦʭʦʜʳ 

ʤʠʥʫʩ 

ʨʘʩʭʦʜʳè 

- 20%. 

 

ʅʘʣʦʛʦʚʳʡ 

ʧʝʨʠʦʜ ï 

ʛʦʜ. 

ʆʪʯʝʪʥʳʝ 

ʧʝʨʠʦʜʳ: 

ʇʝʨʚʳʡ 

ʢʚʘʨʪʘʣ, 

ʧʦʣʫʛʦʜʠʝ, 

ʜʝʚʷʪʴ 

ʤʝʩʷʮʝʚ. 

ʇʣʘʪʝʣʴʱʠ

ʢ 

ʨʘʩʩʯʠʪʳʚʘ

ʝʪ ʥʘʣʦʛ 

ʩʘʤʦʩʪʦʷʪʝ

ʣʴʥʦ. 

ʋʧʣʘʯʠʚʘ

ʶʪʩʷ ʚ 

ʦʙʱʝʤ 

ʧʦʨʷʜʢʝ. 

ʇʨʠ 

ʦʙʲʝʢʪʝ 

çʜʦʭʦʜʳè 

ʥʘʣʦʛ 

ʫʤʝʥʴʰʘʝ

ʪʩʷ ʥʘ 

ʩʫʤʤʫ 

ʩʪʨʘʭʦʚʳ

ʭ ʚʟʥʦʩʦʚ 

ʚ 

ʧʨʝʜʝʣʘʭ 

50%. 

ʀʇ ʙʝʟ 

ʨʘʙʦʪʥʠʢ

ʦʚ 

ʫʤʝʥʴʰʘ

ʶʪ ʥʘʣʦʛ 

ʙʝʟ 

ʦʛʨʘʥʠʯʝ

ʥʠʡ. 
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ɼʝʪʘʣʠʟʠʨʦʚʘʥʦ ʨʘʩʩʤʦʪʨʝʚ ʢʘʞʜʳʡ ʨʝʞʠʤ ʚ ʪʘʙʣʠʮʝ 1, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʧʣʶʩʘʭ ʠ ʤʠʥʫʩʘʭ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʉʧʝʮʠʘʣʴʥʳʡ ʨʝʞʠʤ ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʇʉʅ  

(ʧʘʪʝʥʪʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ) 

¶ ʉʫʤʤʘ ʥʘʣʦʛʘ ʥʝ ʨʘʩʪʸʪ 
ʚʤʝʩʪʝ ʩ ʜʦʭʦʜʘʤʠ 

¶ ɼʝʢʣʘʨʘʮʠʠ ʩʜʘʚʘʪʴ ʥʝ 

ʥʫʞʥʦ 

¶ ʄʦʞʥʦ ʦʧʣʘʪʠʪʴ ʧʘʪʝʥʪ ʩ 
ʦʪʩʨʦʯʢʦʡ 

¶ ʀʟ ʩʪʦʠʤʦʩʪʠ ʧʘʪʝʥʪʘ ʥʝʣʴʟʷ 

çʚʳʯʝʩʪʴè ʦʙʷʟʘʪʝʣʴʥʳʝ 

ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ 

¶ ɽʩʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ð 

ʥʝ ʙʦʣʝʝ 15 

¶ ɻʦʜʦʚʦʡ ʜʦʭʦʜ ð ʥʝ ʙʦʣʝʝ 60 

ʤʣʥ ʨʫʙʣʝʡ 

¶ ʇʨʠʜʸʪʩʷ ʦʧʣʘʪʠʪʴ ʧʘʪʝʥʪ, 

ʜʘʞʝ ʝʩʣʠ ʜʦʭʦʜʘ ʥʝʪ 

ʅʇɼ (ʥʘʣʦʛ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜ 

ð ʩʧʝʮʠʘʣʴʥʳʡ 

ʥʘʣʦʛʦʚʳʡ ʨʝʞʠʤ ʜʣʷ ʩʘʤʦ 

ʟʘʥʷʪʳʭ ʛʨʘʞʜʘʥ) 

¶ ʅʠʟʢʠʝ ʩʪʘʚʢʠ ʧʦ ʥʘʣʦʛʫ 

¶ ʅʝʪ ʦʪʯʝʪʥʦʩʪʠ 

¶ ʅʝ ʥʫʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʥʘʣʦʛ 

¶ ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʜʦʭʦʜʫ 

¶ ʅʝʣʴʟʷ ʥʘʥʠʤʘʪʴ ʨʘʙʦʪʥʠʢʦʚ 

¶ ʅʝʪ ʪʨʫʜʦʚʦʛʦ ʩʪʘʞʘ 

ɽʉʍʅ  

(ʝʜʠʥʳʡ ʥʘʣʦʛ ʜʣʷ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ) 

¶ ʅʠʟʢʘʷ ʩʪʘʚʢʘ ʥʘʣʦʛʘ 

¶ ɺʘʰʠ ʫʩʣʫʛʠ ʠ ʪʦʚʘʨʳ 

ʙʫʜʫʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ 

ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʣʘʪʷʪ 

ʅɼʉ, ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʳʯʝʪʘ 

¶ ʉʜʘʚʘʪʴ ʜʝʢʣʘʨʘʮʠʶ 

ʥʫʞʥʦ ʨʘʟ ʚ ʛʦʜ 

¶ ʇʨʦʩʪʘʷ ʦʪʯʸʪʥʦʩʪʴ 

¶ ɺʳʧʣʘʪʘ ʅɼʉ 

¶ ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 

70% ʜʦʭʦʜʦʚ ʣʝʛʢʦ ʥʘʨʫʰʠʪʴ 

ð ʧʨʠʜʸʪʩʷ ʧʝʨʝʩʯʠʪʳʚʘʪʴ 

ʥʘʣʦʛʠ ʧʦ ʆʉʅʆ 

ɸʋʉʅ 

(ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʫʧʨʦʱʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ) 

 

¶ ʅʝ ʥʫʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 
ʩʯʠʪʘʪʴ ʥʘʣʦʛ, ʧʦʜʘʚʘʪʴ 

ʜʝʢʣʘʨʘʮʠʠ ʠ ʦʪʯʸʪʥʦʩʪʴ.  

¶ ʈʘʟʨʝʰʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

¶ ʅʠʢʘʢʦʡ ʦʪʯʸʪʥʦʩʪʠ. 

¶ ɽʩʪʴ ʤʠʥʠʤʘʣʴʥʘʷ ʩʪʘʚʢʘ 

ʥʘʣʦʛʘ ð 3 % ʦʪ ʜʦʭʦʜʘ, ʜʘʞʝ 

ʝʩʣʠ ʫʙʳʪʢʦʚ ʙʳʣʦ ʙʦʣʴʰʝ. 

ʋʉʅ  

(ʫʧʨʦʱʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ) 

¶ ʇʦʜʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʶʙʦʤʫ ʤʘʣʦʤʫ ʙʠʟʥʝʩʫ  

¶ ʇʨʦʩʪʘʷ ʦʪʯʸʪʥʦʩʪʴ  

¶ ʉʜʘʚʘʪʴ ʜʝʢʣʘʨʘʮʠʶ 

ʥʫʞʥʦ ʨʘʟ ʚ ʛʦʜ  

¶ ʄʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʩʫʤʤʫ 

ʥʘʣʦʛʘ ʟʘ ʩʯʸʪ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʪʨʘʭʦʚʳʭ 

ʚʟʥʦʩʦʚ ʚ ʪʦʤ ʞʝ 

ʥʘʣʦʛʦʚʦʤ ʧʝʨʠʦʜʝ  

¶ ʇʨʠ ʩʤʝʥʝ ʩʬʝʨʳ ʨʝʞʠʤ 

ʩʦʭʨʘʥʠʪʩʷ, ʝʩʣʠ ʜʣʷ 

ʥʦʚʦʡ ʩʬʝʨʳ ʦʥ ʪʘʢʞʝ 

ʜʦʩʪʫʧʝʥ  

¶ ʅʝʜʦʩʪʫʧʝʥ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ 

¶ ʂʣʠʝʥʪʳ, ʚʳʧʣʘʯʠʚʘʶʱʠʝ 

ʅɼʉ, ʤʦʛʫʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

¶ ʅʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 
ʙʠʟʥʝʩʘ: ʥʝʣʴʟʷ ʦʪʢʨʳʚʘʪʴ 

ʬʠʣʠʘʣʳ 

¶ ɺʳʙʨʘʚ ʋʉʅ çɼʦʭʦʜʳ ʤʠʥʫʩ 
ʨʘʩʭʦʜʳè, ʧʨʠʜʸʪʩʷ ʧʣʘʪʠʪʴ 

1% ʦʪ ʜʦʭʦʜʘ ʜʘʞʝ ʧʨʠ 

ʫʙʳʪʢʘʭ: ʝʩʪʴ ʤʠʥʠʤʘʣʴʥʘʷ 

ʩʪʘʚʢʘ 
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ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʟʫʯʠʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ 

ʨʝʞʠʤʘ ʩʢʘʟʘʪʴ ʦʜʥʦʟʥʘʯʥʦ ʦ ʪʦʤ, ʢʘʢʘʷ ʩʠʩʪʝʤʘ ʣʫʯʰʝ - ʥʝʣʴʟʷ. ʂʘʞʜʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʚʳʙʠʨʘʝʪ ʝʸ, ʠʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʥʘʯʘʣʴʥʳʭ ʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʆʙʨʘʪʠʚʰʠʩʴ ʥʘ ʩʘʡʪ ʌʅʉ ʈʦʩʩʠʠ, ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ ʫʚʠʜʝʪʴ 

ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʀʇ, ʩʘʤʦʟʘʥʷʪʳʭ ʠ ʩʫʙʲʝʢʪʦʚ ʄʉʇ ʟʘ ʧʝʨʠʦʜ 

01.01.2020-01.01.2023 ʛʛ. 

 
ʈʠʩ. 1. ʂʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʟʘ ʧʝʨʠʦʜ 2020-2023 ʛʛ. [ʩʦʩʪʘʚʣʝʥʦ ʧʦ 2] 

 

ʊʘʢ ʘʥʘʣʠʟʠʨʫʷ ʨʠʩʫʥʦʢ 1, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʫʚʝʣʠʯʝʥʠʝ ʧʦ ʢʘʞʜʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʀʇ ʠ ʄʉʇ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ɿʘʧʦʨʦʞʩʢʦʡ, ʍʝʨʩʦʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ɼʦʥʝʮʢʦʡ ʠ ʃʫʛʘʥʩʢʦʡ 

ʅʘʨʦʜʥʳʭ ʈʝʩʧʫʙʣʠʢ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʦʣʴʰʦʡ ʨʦʩʪ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʩʘʤʦʟʘʥʷʪʳʭ. ʇʦ-ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʪʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʚʣʝʯʝʥʠʝʤ 

ʚ ʣʝʛʘʣʴʥʦʝ ʥʘʣʦʛʦʚʦʝ ʧʦʣʝ ʟʘ ʩʯʝʪ ʫʜʦʙʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʠ ʥʠʟʢʠʭ 

ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ (4% - ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʙʦʪ/ʫʩʣʫʛ ʬʠʟʠʯʝʩʢʠʤ ʣʠʮʘʤ, 6% - 

ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ) ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʨʝʞʠʤʘ çʅʘʣʦʛ ʥʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʜʦʭʦʜè c 01.01.2023 ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ɿʘʧʦʨʦʞʩʢʦʡ, 

ʍʝʨʩʦʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ɼʦʥʝʮʢʦʡ ʠ ʃʫʛʘʥʩʢʦʡ ʅʘʨʦʜʥʳʭ ʈʝʩʧʫʙʣʠʢ, ʘ ʪʘʢʞʝ 

ʛʦʨʦʜʘ ɹʘʡʢʦʥʫʨ. 

ʅʘʙʣʶʜʘʷ ʫʚʝʣʠʯʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʝʤʘʣʦʚʘʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʢʫʶ 

ʩʫʤʤʫ ʥʘʣʦʛʦʚ ʧʝʨʝʯʠʩʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ ʈʌ, 

ʧʦʣʴʟʫʷʩʴ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʝʮʠʘʣʴʥʳʤ ʨʝʞʠʤʦʤ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.02.2023-

01.01.2024 ʛʛ. ʦʙʱʘʷ ʩʫʤʤʘ ʥʘʣʦʛʦʚ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʝʞʠʤʘʤʠ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 19 148 483 000 000 ʪʨʣʥ ʨʫʙʣʝʡ. ʇʨʠ ʵʪʦʤ 

ʙʦʣʴʰʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʶʪ ʦʪʯʠʩʣʝʥʠʷ ʦʪ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʋʉʅ. ʕʪʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ.2. ʅʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ ʈʌ ʧʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʨʝʞʠʤʘʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʘ 01.02.2023-01.01.2024 ʛʛ. 

[ʩʦʩʪʘʚʣʝʥʦ ʧʦ 3] 

 

ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʜʨʫʛʠʤʠ ʥʘʣʦʛʦʚʳʤʠ ʨʝʞʠʤʘʤʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʋʉʅ ʧʦʜʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʣʶʙʦʤʫ ʤʘʣʦʤʫ ʙʠʟʥʝʩʫ, ʧʨʦʩʪʘ ʚ ʦʪʯʝʪʥʦʩʪʠ ʠ ʢ ʪʦʤʫ ʞʝ ʤʦʞʝʪ ʩʦʚʤʝʱʘʪʴʩʷ ʩ 

ʜʨʫʛʠʤʠ ʩʧʝʮʨʝʞʠʤʘʤʠ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʢʣʘʜ ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. ʉʫʱʝʩʪʚʫʶʪ ʦʩʥʦʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ: ʜʦʣʷ ʄʉʇ ʚ ɺɺʇ ʩʪʨʘʥʳ; 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʄʉʇ ʚ ʩʪʨʘʥʝ; ʧʨʦʮʝʥʪ ʥʘʩʝʣʝʥʠʷ, ʟʘʥʷʪʦʛʦ ʚ ʩʝʢʪʦʨʝ 

ʄʉʇ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʠ ʨʘʩʩʤʦʪʨʠʤ ʜʦʣʶ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʚ ɺɺʇ. ʊʘʢ ʧʦ 

ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ ʥʘ 2022 ʛʦʜ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 21%. ɻʣʘʚʘ ʉʙʝʨʙʘʥʢʘ, ɻʝʨʤʘʥ 

ɻʨʝʬ, ʥʘʟʚʘʣ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʠʤ ʠ ʩʪʳʜʥʳʤ [4]. 

ʊʘʢʞʝ ʛʣʘʚʘ ʉʙʝʨʙʘʥʢʘ ʧʨʠʚʝʣ ʜʘʥʥʳʝ ʦ ʜʦʣʝ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚ 

ɺɺʇ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʜʣʷ ʩʨʘʚʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʂʠʪʘʝ ʵʪʘ ʜʦʣʷ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ 60% ʜʦ 70%, ʚ ʉʐɸ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 60%, ʚ ʀʪʘʣʠʠ ʧʨʝʚʳʰʘʝʪ 

70%, ʘ ʚ ʌʠʥʣʷʥʜʠʠ ʧʨʝʚʳʰʘʝʪ 60%. 

çʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʦ ʄʉʇ ʢʘʢ ʤʠʥʠʤʫʤ ʩʦʭʨʘʥʷʝʪʩʷ, 

ʢʘʢ ʤʘʢʩʠʤʫʤ - ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʜʥʘʢʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʦʣʷ ʄʉʇ ʚ ɺɺʇ 

ʦʩʪʘʝʪʩʷ ʟʘʢʦʣʜʦʚʘʥʥʦʡ ʮʠʬʨʦʡè, ð ʜʦʙʘʚʠʣ ɻʝʨʤʘʥ ɻʨʝʬ [5]. 

ʊʘʢ ʚ ɺɺʇ ʈʦʩʩʠʠ ʜʦʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʥʘ 2022 ʛʦʜ 

ʧʣʘʥʠʨʦʚʘʣʦʩʴ 27,5 %. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʈʦʩʩʪʘʪʘ ʚʠʜʥʦ, ʯʪʦ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ 

ʥʝ ʙʳʣ ʜʦʩʪʠʛʥʫʪ. ʅʘ 2023 ʛʦʜ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʩʦʩʪʘʚʠʪʴ 30%, ʘ ʥʘ 2024 ʛʦʜ 

ʜʘʥʥʳʡ ʩʝʢʪʦʨ ʙʫʜʝʪ ʜʘʚʘʪʴ 32,5% ɺɺʇ. ʊʘʢʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʦʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫ çʄʘʣʦʝ ʠ ʩʨʝʜʥʝʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ ʠ 

ʧʦʜʜʝʨʞʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳè [6]. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 2024 ʛʦʜ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ 
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ʈʌ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʣʴʛʦʪʳ [7], ʢʦʪʦʨʳʤʠ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ:  

¶ ʋʩʢʦʨʝʥʥʳʡ ʧʦʨʷʜʦʢ ʚʦʟʤʝʱʝʥʠʷ ʅɼʉ. 

¶ ʋʧʨʦʱʝʥʥʳʡ ʧʦʨʷʜʦʢ ʫʤʝʥʴʰʝʥʠʷ ʥʘʣʦʛʘ ʧʦ ʋʉʅ ʠ ʇʉʅ ʥʘ 

ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ. 

¶ ʅʘʣʦʛʦʚʳʝ ʢʘʥʠʢʫʣʳ ʧʦ ʋʉʅ ʠ ʇʉʅ. 

¶ ʅʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʞʝ ʧʦʤʠʤʦ ʣʴʛʦʪ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʄʉʇ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʘʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʨʦʛʥʦʟʳ ʤʳ 

ʚʠʜʠʤ, ʯʪʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ ʦʩʪʘʶʪʩʷ ʥʝ ʜʦʩʪʠʛʥʫʪʳʤʠ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ 

ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ ʜʦʩʪʠʞʝʥʠʶ ï ʵʪʦ ʥʘʣʦʛʦʚʘʷ 

ʥʘʛʨʫʟʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʩʧʝʮʨʝʞʠʤʳ ʩʫʤʤʘ, ʢʦʪʦʨʫʶ ʤʘʣʳʡ 

ʙʠʟʥʝʩ ʧʣʘʪʠʪ ʛʦʩʫʜʘʨʩʪʚʫ ʦʩʪʘʝʪʩʷ ʥʝ ʤʘʣʝʥʴʢʦʡ. ʂ ʪʦʤʫ ʞʝ ʦʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʝʟʜʥʳʭ ʧʨʦʚʝʨʦʢ. ʉʨʝʜʥʷʷ ʩʫʤʤʘ ʜʦʥʘʯʠʩʣʝʥʠʡ ʥʘ ʦʜʥʫ 

ʨʝʟʫʣʴʪʘʪʠʚʥʫʶ ʚʳʝʟʜʥʫʶ ʧʨʦʚʝʨʢʫ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʈʌ ʚ 2023 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 

67 ʤʣʥ ʨʫʙ. (ʩ ʫʯʝʪʦʤ ʰʪʨʘʬʦʚ). ʅʦ ʬʘʢʪʦʨ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʦʩʧʦʜʜʝʨʞʢʠ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ, ʢʦʪʦʨʳʡ ʤʳ ʚʠʜʠʤ ʩʝʛʦʜʥʷ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʢʣʘʜʘ ʚ ʨʘʟʚʠʪʠʝ ʈʌ, ʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʦ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʜʜʝʨʞʝʢ ʠ ʨʝʩʫʨʩʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ɺʝʜʴ 

ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʶ ʥʝ ʪʦʣʴʢʦ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʦ ʠ ʩʪʨʘʥʳ ʚ 

ʮʝʣʦʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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One of the most important components in the Russian economy is the activity of small 

businesses.In connection with the simplification of its management and development, the state has 

developed several special taxation regimes. Thus, the purpose of our work is to consider the 

features of taxation of small businesses, the advantages and disadvantages of each of them. 

Keywords: tax regime, enterprise, taxation, individual entrepreneurship, small business. 

 

ʋɼʂ 332.012 

 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ɿɽʄɽʃʔʅʆɻʆ ʅɸʃʆɻɸ ɺ ʈʆʉʉʀʀ  

ʀ ɿɸ ʈʋɹɽɾʆʄ 

 

ɼ.ɽ. ʂʦʣʤʘʛʦʨʦʚ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ɻʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ.ɺ. ɸʩʢʘʥʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʥʘʣʦʛʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ, ʘ ʪʘʢ ʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ. ɺ ʨʘʙʦʪʝ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʚʳʷʚʣʝʥʠʠ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦ ʜʘʥʥʦʤʫ ʥʘʣʦʛʫ. 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ, ʵʢʦʥʦʤʠʢʘ, ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʤʝʞʝʚʘʥʠʝ, 

ʠʤʫʱʝʩʪʚʦ. 

 

ɿʝʤʝʣʴʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ. ɿʝʤʝʣʴʥʳʡ ʥʘʣʦʛ ï ʵʪʦ ʥʘʣʦʛ, ʢʦʪʦʨʳʡ ʫʧʣʘʯʠʚʘʶʪ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ, ʪʘʢ 

ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʚʣʘʜʝʶʱʠʝ ʟʝʤʣʝʡ ʥʘ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʙʝʩʩʨʦʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʧʦʞʠʟʥʝʥʥʦʛʦ ʥʘʩʣʝʜʫʝʤʦʛʦ ʚʣʘʜʝʥʠʷ. ɼʘʥʥʳʡ ʥʘʣʦʛ ʷʚʣʷʝʪʩʷ 

ʤʝʩʪʥʳʤ. ʅʘʣʦʛ ʩʣʫʞʠʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʧʦʩʪʫʧʣʝʥʠʷ ʩʨʝʜʩʪʚ ʚ ʤʝʩʪʥʳʝ ʙʶʜʞʝʪʳ. ɺ ʈʦʩʩʠʠ ʩʪʘʚʢʘ ʥʘʣʦʛʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʘ ʪʘʢ ʞʝ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ 

ʛʦʨʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʄʦʩʢʚʘ, ʉʘʥʢʪ ï ʇʝʪʝʨʙʫʨʛ ʠ 

ʉʝʚʘʩʪʦʧʦʣʴ ʠ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʥʘʣʦʛʦʚʫʶ ʩʪʘʚʢʫ 0,3% ʦʪ ʢʘʜʘʩʪʨʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ: 

1. ʦʪʥʝʩʝʥʥʳʭ ʢ ʟʝʤʣʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ ʟʝʤʣʷʤ ʚ 

ʩʦʩʪʘʚʝ ʟʦʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

2. ʟʘʥʷʪʳʭ ʦʙʲʝʢʪʘʤʠ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ; 

3. ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʚʝʜʝʥʠʷ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʘʜʦʚʦʜʩʪʚʘ, 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ. 
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ɺ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ ʟʝʤʝʣʴ ʩʪʘʚʢʘ ʥʘʣʦʛʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʫʨʦʚʥʝ 1,5% ʦʪ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ [1]. 

ʂʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʢʪʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʉʪʦʠʤʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʢʠʤ ʢʨʠʪʝʨʠʷʤ ʢʘʢ: ʨʘʩʧʦʣʦʞʝʥʠʶ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʧʦ ʪʦʤʫ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʤʫʱʝʩʪʚʦ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʦʩʧʦʰʣʠʥʳ, 

ʨʘʩʯʝʪʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʥʘʣʦʛʦʚ ʠ ʨʘʟʤʝʨʘ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ. ʆʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ 

ʦʙʲʝʢʪʘ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʘʪʫ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʣʠʱʥʳʤ ʢʦʤʧʣʝʢʩʘʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʘʟʫ ʜʣʷ ʮʝʣʦʡ ʛʨʫʧʧʳ 

ʦʙʲʝʢʪʦʚ, ʘ ʥʝ ʜʣʷ ʢʘʞʜʦʡ ʢʚʘʨʪʠʨʳ ʦʪʜʝʣʴʥʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ, 

ʛʜʝ ʚʘʞʥʳ ʦʪʜʝʣʢʘ ʢʚʘʨʪʠʨ, ʧʣʘʥʠʨʦʚʢʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʜʘʩʪʨʦʚʘʷ ʦʮʝʥʢʘ ʥʝ 

ʙʝʨʫʪ ʚ ʨʘʩʯʝʪ ʪʘʢʠʝ ʜʝʪʘʣʠ. ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʵʪʠʤ ʟʘʥʠʤʘʝʪʩʷ çɸʣʪʘʡʩʢʠʡ ʮʝʥʪʨ 

ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠè[1]. 

ʇʨʠʚʝʜʝʤ ʜʘʥʥʳʝ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢʘ ʠ ʈʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴ ʛʦʨʦʜʘ ʈʫʙʮʦʚʩʢ ʠ 

ʈʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨ-

ʥʘ 

ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ 1 ʢʚ. ʤ ʟʝʤʝʣʴ 

ʉʝʛʤʝʥʪʳ ʦʮʝʥʢʠ ʟʝʤʝʣʴ 

1 2 3 4 5 6 7 8 9 

ɻʦʨʦʜ ʈʫʙʮʦʚʩʢ 1,68 1590,77 1052,59 1579,71 1152,02 340,39 1386,8 0,46 0,47 

ʈʫʙʮʦʚʩʢʠʡ ʨ-ʥ 2,08 92,07 457,79 387,73 413,2 105,76 285,74 - 0,46 

 
ʇʈʀʄɽʏɸʅʀɽ: *ʉʝʛʤʝʥʪʳ ʦʮʝʥʢʠ ʟʝʤʝʣʴ 

1. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

2. ɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ 

3. ʆʙʱʝʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

4. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ  

5. ʆʪʜʳʭ 

6. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

7. ʊʨʘʥʩʧʦʨʪ 

8. ʆʙʝʩʧʝʯʝʥʠʝ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

9. ʆʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ [2]. 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʟʝʤʣʠ ʧʦʜ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʦʨʦʥʳ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʜʝʣʝʥʳ ʪʦʣʴʢʦ ʚ ʛʦʨʦʜʝ ʈʫʙʮʦʚʩʢ. ʇʦʯʪʠ ʧʦ ʚʩʝʤ ʧʫʥʢʪʘʤ 

ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴ ʚʳʰʝ ʚ ʛʦʨʦʜʝ, ʯʝʤ ʚ ʨʘʡʦʥʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʘʢʞʝ ʩʪʦʠʤʦʩʪʴ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘʷ, ʯʪʦ ʚ ʛʦʨʦʜʝ, ʯʪʦ ʚ ʨʘʡʦʥʝ. 

ɺ ʈʫʙʮʦʚʩʢʝ, ʧʦʩʪʫʧʣʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʚ ʙʶʜʞʝʪ ʟʘʥʠʤʘʝʪ ʚʪʦʨʦʝ 

ʤʝʩʪʦ ʧʦʩʣʝ ʅɼʌʃ. ʇʦʩʪʫʧʣʝʥʠʷ ʜʦʭʦʜʦʚ ʦʪ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʚ ʙʶʜʞʝʪ 

ʛʦʨʦʜʘ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 13,2%, ʚ 2022 ʛʦʜʫ ï 21%, 2023 ʛʦʜʫ ï 23%. ɿʘ 

ʧʦʩʣʝʜʥʠʝ 3 ʛʦʜʘ ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ ʚ ʛʦʨʦʜʝ ʚʦʟʨʦʩ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ 
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ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʅɼʌʃ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ 

ʨʘʩʪʫʪ [6].  

ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʠʛʨʘʝʪ ʤʝʞʝʚʘʥʠʝ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʄʝʞʝʚʘʥʠʝ ï ʵʪʦ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʚʥʝʩʝʥʠʝ 

ʵʪʠʭ ʜʘʥʥʳʭ ʚ ʈʦʩʨʝʝʩʪʨ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʙʦʨ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʦʮʝʩʩ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʛʨʘʥʠʮ, ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʅʦ ʧʨʠ ʤʝʞʝʚʘʥʠʠ ʟʝʤʝʣʴ, ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʧʨʦʙʣʝʤʳ. ʉʘʤʘʷ ʛʣʘʚʥʘʷ 

ʧʨʦʙʣʝʤʘ ï ʵʪʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʢʘʜʘʩʪʨʘ. ʇʨʦʙʣʝʤʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʧʨʠʢʘʟʫ ʈʦʩʨʝʝʩʪʨʘ ˉ953 ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ 

ʧʫʥʢʪ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʙʳ ʚ ʩʝʙʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʩʨʝʜʥʝʡ 

ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʮʝʥʢʠ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ, ʢʚʘʨʪʠʨʳ ʠ ʪʜ. [3]. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʘʢʪʠʢʫ ʚʟʠʤʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʚ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ, ʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʚ ʉʐɸ ʥʘʣʦʛʦʚʳʝ ʩʪʘʚʢʠ 

ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʦʨʦʜʦʚ ʠ ʰʪʘʪʦʚ. ʊʘʤ ʥʝʪ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʪʘʚʢʠ. 

ʉʪʘʚʢʘ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʠʣʠ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʟʝʤʣʠ (ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,1% ʜʦ 2%). ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʚʟʥʦʩ ʪʘʢ ʞʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʢʘʞʜʳʤ ʰʪʘʪʦʤ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʝʱʝ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʪʘʚʢʘ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʚ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ 

ʨʘʩʪʝʪ [4]. 

ɺʦ ʌʨʘʥʮʠʠ ʞʝ, ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ ʩʦʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ ʢʣʶʯʝʚʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʩʪʨʘʥʳ. 90% ʙʶʜʞʝʪʘ ʜʘʥʥʦʡ ʩʪʨʘʥʳ 

ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘʣʦʛʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ʆʙʱʠʡ ʥʘʣʦʛʦʚʳʡ ʢʦʜʝʢʩ 

ʌʨʘʥʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʝʞʝʛʦʜʥʳʡ ʧʝʨʝʩʤʦʪʨ ʩʪʘʚʦʢ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, 

ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʩʪʘʚʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢ ʢʘʢʠʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ 

ʢʦʣʣʝʢʪʠʚʘʤ ʧʨʠʥʘʜʣʝʞʠʪ ʟʝʤʣʷ. ɼʣʷ ʧʣʘʪʝʣʴʱʠʢʦʚ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʣʴʛʦʪʳ. ʅʘʧʨʠʤʝʨ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ ʦʙʣʘʛʘʶʪʩʷ 

ʥʘʣʦʛʘʤʠ ʧʦ ʦʙʳʯʥʦʡ ʩʪʘʚʢʝ 20%, ʘ ʥʦʚʳʝ ʟʜʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ ʧʦʣʫʯʘʶʪ ʣʴʛʦʪʳ 

ʚ ʚʠʜʝ ʦʪʩʨʦʯʢʠ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʣʝʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ ʗʧʦʥʠʠ ʥʘʣʦʛʠ ʥʘ ʟʝʤʣʶ ʙʦʣʝʝ ʱʘʜʷʱʠʝ, ʪʘʢ ʢʘʢ ʩʪʘʚʢʘ ʥʘ ʟʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 1,4% ʦʪ ʠʭ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ. ʅʦ, ʢʨʦʤʝ ʪʦʛʦ, ʚ 

ʗʧʦʥʠʠ ʫʜʝʨʞʠʚʘʝʪʩʷ 0,3% ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ ʤʝʩʪʥʳʤʠ ʚʣʘʩʪʷʤʠ.[5]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʝʤʝʣʴʥʳʡ ʥʘʣʦʛ ʚ ʈʦʩʩʠʠ ʟʘʥʠʤʘʝʪ 

ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʝ. ɼʘʥʥʳʡ ʥʘʣʦʛ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʙʣʝʤʳ ʩ 

ʤʝʞʝʚʘʥʠʝʤ ʟʝʤʣʠ. 
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ʀʅɺɽʉʊʀʎʀʆʅʅʓʁ ʂʃʀʄɸʊ ʀ ɽɻʆ ɺʃʀʗʅʀɽ ʅɸ ʇʈʆʎɽʉʉ 

ʈɽɸʃʀɿɸʎʀʀ ʉʊʈɸʊɽɻʀʏɽʉʂʀʍ ʇʈʆɻʈɸʄʄ ʈɸɿɺʀʊʀʗ 

ʄʋʅʀʎʀʇɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɽ.ʄ. ʂʫʢʣʶʥʦʚʘ, ɽ.ʉ. ʉʦʨʦʢʠʥʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʢɻʦʥ. ʥʘʫʢ  ʆ. ɸ. ʏʠʨʢʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ ʣʶʙʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʘʢ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ, ʠʥʚʝʩʪʠʮʠʠ ʦʙʣʘʜʘʶʪ ʤʫʣʴʪʠʧʣʠʮʠʨʫʶʱʠʤ 

ʩʚʦʡʩʪʚʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʪʠʤʫʣʠʨʫʶʱʝʤʫ ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ʉʦʟʜʘʥʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ ʯʘʩʪʥʳʡ ʢʘʧʠʪʘʣ ʠʥʚʝʩʪʦʨʦʚ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʪ ʰʘʥʩʳ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ. ʊʦ ʝʩʪʴ ʫʧʨʘʚʣʝʥʮʝʤ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʩʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʝʰʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ, ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ 

 

ʀʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ï ʩʣʦʞʥʦʝ ʠ ʩʠʩʪʝʤʥʦʝ ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ [5]. 

https://docs.cntd.ru/document/571093137
https://spravochnick.ru/gosudarstvennoe_i_municipalnoe_upravlenie/problemy_mezhevaniya_zastroennyh_territoriy/
https://spravochnick.ru/gosudarstvennoe_i_municipalnoe_upravlenie/problemy_mezhevaniya_zastroennyh_territoriy/
https://9news.livejournal.com/9977902.html
https://vaael.ru/ru/article/view?id=2782
https://minfin.alregn.ru/files/konkurs2023/u2.pdf
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ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʨʘʢʪʦʚʢʫ ʧʦʥʷʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʧʦ-ʨʘʟʥʦʤʫ, ʥʦ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʜ ʥʠʤ ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ 

çʩʠʩʪʝʤʫ ʩʦʮʠʘʣʴʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʘʚʦʚʳʭ, 

ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʭ ʫʨʦʚʝʥʴ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠʨʝʛʠʦʥʘè [1,3,4]. 

çʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠʪʠʷ ʥʘ 

ʥʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè [6]. ʂʘʢ ʫʞʝ ʠʟʚʝʩʪʥʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, 

ʯʪʦ, ʠʥʚʝʩʪʠʮʠʠ ʦʙʣʘʜʘʶʪ ʤʫʣʴʪʠʧʣʠʮʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʦʤ [2], ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʪʠʤʫʣʠʨʫʶʱʝʤʫ ʠʭ ʚʣʠʷʥʠʶ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ʀʥʘʯʝ ʛʦʚʦʨʷ, 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʦʞʝʥʠʷ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʚʝʜʝʥʥʳʤ 

ʘʥʘʣʠʟʦʤ ʠ ʚʳʷʚʣʝʥʠʝʤ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʤʦʞʥʦʡ ʧʦʪʝʨʝ 

ʵʪʠʭ ʞʝ ʩʨʝʜʩʪʚ.  

ʋʣʫʯʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʟʷʚ ʚʦ ʚʥʠʤʘʥʠʝ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ 

ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʦ ʠʣʠ ʠʥʦʝ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʠʥʚʝʩʪʦʨʳ ʨʝʰʘʶʪ, ʩʪʦʠʪ ʣʠ ʚʢʣʘʜʳʚʘʪʴʩʷ ʚ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʥʝʪ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ(ʨʠʩ.1). 
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ʉʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʧʨʠʚʣʝʯʴ ʯʘʩʪʥʳʡ ʢʘʧʠʪʘʣ ʠʥʚʝʩʪʦʨʦʚ, 

ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʪ ʰʘʥʩʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʪʝʩʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʊʦ ʝʩʪʴ ʫʧʨʘʚʣʝʥʮʝʤ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʝʰʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʫʩʣʦʚʠʡ. 

ʇʨʝʞʜʝ, ʯʝʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ (ʨʠʩ. 2). 

-ʤʝʪʦʜʠʢʘ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ.ʕʪʦ ʤʝʪʦʜ ʦʮʝʥʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʚʳʙʨʘʥʥʳʤ ʥʝʢʦʪʦʨʳʤ ʢʘʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʛʜʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʦʮʝʥʠʚʘʶʪʩʷ ʚ ʙʘʣʣʘʭ ʚ ʠʪʦʛʝ ʩʫʤʤʠʨʫʶʪʩʷ; 

- ʬʘʢʪʦʨʥʳʡ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʠʣʠ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʣʠʤʘʪ. ʂ ʪʘʢʠʤ 

ʬʘʢʪʦʨʘʤ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʠʣʠ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʧʦʣʠʪʠʯʝʩʢʠʝ, 

ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʬʠʥʘʥʩʦʚʳʝ, ʨʝʩʫʨʩʥʦ-ʩʳʨʴʝʚʳʝ, 

ʪʨʫʜʦʚʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ, 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. 

- ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ. 

-ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʙʳʪʠʡ ʠʣʠ ʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʭ ʧʦ-ʜʨʫʛʦʤʫ ʥʝʣʴʟʷ 

ʠʟʤʝʨʠʪʴ. ɺ ʦʮʝʥʢʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʠʭ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʤʘʣʦ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- ʨʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ 

ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʘʶʱʠʭ ʦʮʝʥʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤʫ ʢʣʠʤʘʪʫ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʪʘʣʦʥʥʳʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʤ ʢʣʠʤʘʪʦʤ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 

ʢʣʠʤʘʪʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʤʦʛʫʪ ʧʦʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ: 

-  ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʛʘʨʘʥʪʠʡ. ʀʥʚʝʩʪʦʨʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʥ ʩʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʦʪʝʨʷʪʴ ʩʚʦʡ ʚʣʦʞʝʥʥʳʡ 

ʢʘʧʠʪʘʣ, ʥʦ ʠ ʝʛʦ ʧʨʠʫʤʥʦʞʠʪʴ;  

 
ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʤʝʪʦʜʠʢʘ ʙʘʣʴʥʦʡ 

ʦʮʝʥʢʠ 

ʬʘʢʪʦʨʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʨʝʡʪʠʥʛʦʚʘʷ 

ʦʮʝʥʢʘ 

ʈʠʩ. 2. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ 
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- ʩʦʟʜʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʪʠʝ ʩʪʨʘʭʦʚʦʛʦ ʠ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʘʭʦʚʫʶ ʟʘʱʠʪʫ ʠʥʚʝʩʪʦʨʦʚ ʠ ʠʭ ʠʥʪʝʨʝʩʦʚ; 

- ʦʩʫʱʝʩʪʚʠʪʴ ʘʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ, ʦʮʝʥʠʪʴ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳʚʥʝʩʪʠ ʚ 

ʥʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʧʨʘʚʣʝʥʠʷ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʴʛʦʪ ʧʦ ʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʣʝʡ ʠ ʜʨʫʛʠʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ; 

- ʨʘʟʚʠʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ.ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʥʘʨʘʱʠʚʘʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ. 

-  ʨʘʟʚʠʪʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʣʠʟʠʥʛʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʦʙʨʘʟʦʚʘʥʠʠ. ɼʘʥʥʳʝ ʚʠʜʳ ʨʘʟʚʠʪʠʷ ʣʠʟʠʥʛʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʠʥʚʝʩʪʦʨʘʤ ʚʢʣʘʜʳʚʘʪʴ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʘʢʪʠʚʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ; 

- ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ɽʩʣʠ 

ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʠʩʪʝʤʘ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʝ 

ʧʨʠʚʣʝʢʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʪʦ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʠ 

ʜʦʨʘʙʦʪʘʪʴ. ʂ ʧʨʠʤʝʨʫ, ʤʦʞʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʘʚʘʪʴ ʦʪʩʨʦʯʢʫ ʥʘ 

ʚʳʧʣʘʪʫ ʥʝʢʦʪʦʨʳʭ ʛʦʩ.ʧʦʰʣʠʥ ʠʣʠ ʧʝʨʝʥʝʩʪʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʡ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʩʨʦʢ ʜʣʷ ʠʭ ʚʳʧʣʘʪ; ʩʥʠʟʠʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʮʝʥʪʳ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʢʨʝʜʠʪʘ ʠ ʪ.ʜ. 

- ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ.ʉʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʠʩʢʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʧʨʠ ʧʦʤʦʱʠ: 

V ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʨʠʩʢʘ, ʪʦ ʝʩʪʴ ʤʝʞʜʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ ʠ 

ʠʥʚʝʩʪʦʨʘʤʠ; 

V ʩʪʨʘʭʦʚʘʥʠʝ. ʊʝʤ ʩʘʤʳʤ ʠʥʚʝʩʪʦʨ ʧʝʨʝʜʘʝʪ ʯʘʩʪʴ ʨʠʩʢʦʚ ʩʪʨʘʭʦʚʦʡ 

ʢʦʤʧʘʥʠʠ; 

V ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʛʘʨʘʥʪʠʡ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ; 

V ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʚʝʩʪʦʨʘʤ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ.  
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The investment climate plays an important role in the development of any municipality. 

Economic development is impossible without investment activity. As is already known, investments 

have a multiplying property, which leads to their stimulating effect on economic growth. The 

creation of a favorable investment climate in the territory of the municipality will allow attracting 

private capital from investors, thereby increasing the chances of improving the effectiveness of the 

implementation of strategic development programs of the municipality. In turn, the creation of a 

favorable investment climate largely depends on the municipal investment policy. From this, it can 

be concluded that the investment climate and the implementation of strategic programs are closely 

interrelated with each other. That is, the manager in the municipality must create all conditions for a 

favorable investment climate in the territory and pay attention to the problems that may interfere 

with the creation of such conditions. 

Keywords: investments, investment climate, implementation of strategic programs, municipal 

formation, economic growth 

 

ʋɼʂ 33.338 

 

ʌɸʂʊʆʈʓ ʇʆɺʓʐɽʅʀʗ ʂʆʅʂʋʈɽʅʊʆʉʇʆʉʆɹʅʆʉʊʀ 

ʇʈɽɼʇʈʀʗʊʀʗ 

 

ʕ.ʉ. ʅʫʨʝʢʝʥʦʚʘ, ʃʠ ʗʰʠ 
ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɼ. ʉʝʨʠʢʙʘʝʚʘ 

 
ɸʥʥʦʪʘʮʠʷ: ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʝʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʉʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʥʝʰʥʠʝ (ʥʝʫʧʨʘʚʣʷʝʤʳʝ) ʠ ʚʥʫʪʨʝʥʥʠʝ (ʫʧʨʘʚʣʷʝʤʳʝ) 

ʬʘʢʪʦʨʳ. ɼʣʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʘʢʞʝ ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʂʣʁʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʝʜʧʨʠʷʪʠʝ, ʠʥʥʦʚʘʮʠʠ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ 

ʧʦʣʠʪʠʢʘ  

 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, 

ʩʪʘʚʷʪ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʦʚʳʝ ʟʘʜʘʯʠ. ʆʜʥʘʢʦ ʚ ʚʚʠʜʫ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʨʘʟʚʠʪʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʩʣʘʙʣʝʥʠʷ 

ʩʣʦʞʠʚʰʠʭʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ 

ʧʨʠʯʠʥ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʦʢʘʟʘʣʠʩʴ ʥʝ ʛʦʪʦʚʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 



158 
 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ, ʨʘʩʰʠʨʝʥʠʷ ʦʙʲʝʤʘ ʧʨʦʜʘʞ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʥʘ 

ʨʳʥʢʝ. ʋ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ, 

ʢʨʝʜʠʪʦʚʘʥʠʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʨʦʜʚʠʞʝʥʠʝʤ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʢʝ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ, ʧʣʘʥʠʨʦʚʘʥʠʝʤ 

ʦʙʲʝʤʦʚ ʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦʚʘʨʦʚ. ɺʩʝ ʵʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʠʟʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ.  

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʝʝ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʠ 

ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɸʥʘʣʠʟ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ 

ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʝ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʚʦʟʤʦʞʥʳʭ ʨʝʟʝʨʚʦʚ ʫʣʫʯʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʝʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʫʪʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʢʨʘʡʥʝ ʨʘʟʣʠʯʥʳ ʠ 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʘʢ ʩʫʙʲʝʢʪʠʚʥʳʝ, ʪʘʢ ʠ ʦʙʲʝʢʪʠʚʥʳʝ ʘʩʧʝʢʪʳ: ʠʥʥʦʚʘʮʠʦʥʥʘʷ 

ʧʦʣʠʪʠʢʘ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ, ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʪʦʚʘʨʦʚ (ʫʩʣʫʛ), ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʌʘʢʪʦʨʘʤʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ: 

1) ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʥʫʪʨʝʥʥʝʤ, ʥʦ ʠ ʥʘ 

ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ [1]. ʎʝʣʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʝʸ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʨʳʥʢʝ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ [2]. ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, 

ʬʠʥʘʥʩʦʚʳʭ ʠ ʜʨʫʛʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʜʚʠʞʝʥʠʝ 

ʥʦʚʦʡ ʠʣʠ ʫʣʫʯʰʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʨʳʥʦʢ ʩʙʳʪʘ.  

ʀʥʥʦʚʘʮʠʷ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʥʦʚʦʚʚʝʜʝʥʠʝ, ʵʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ, ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʳʭ ʠʜʝʡ ʠ 

ʠʟʦʙʨʝʪʝʥʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʦ ʩʚʦʠʤ ʢʘʯʝʩʪʚʘʤ ʠʟʜʝʣʠʡ, 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʬʠʨʤʝ ʟʘʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʥʢʫʨʝʥʪʥʫʶ ʧʦʟʠʮʠʶ 

ʥʘ ʨʳʥʢʝ. ʆʩʥʦʚʥʦʡ ʩʤʳʩʣ ʠʥʥʦʚʘʮʠʠ - ʵʪʦ ʫʣʫʯʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʦʚ ʝʸ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʦʩʥʦʚʝ ʠʥʥʦʚʘʮʠʡ ʣʝʞʘʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ 

ʠʜʝʠ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʅʊʇ ʨʘʩʪʫʪ ʠ 

ʚʠʜʦʠʟʤʝʥʷʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʠ, ʧʦʪʨʝʙʠʪʝʣʴ ʚʳʜʚʠʛʘʝʪ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʳʥʢʫ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ɿʘʜʘʯʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ï ʵʪʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʵʪʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʚʘʞʥʦ ʟʘʨʘʥʝʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʥʦ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʮʠʢʣʦʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

2) ʥʘʣʠʯʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ ʪʨʫʜʘ. ʊʨʫʜʦʚʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ 

ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʚʘʞʥʝʡʰʠʤ 

ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ [3].  

ʆʧʳʪ ʟʘʨʫʙʝʞʥʳʭ ʢʦʤʧʘʥʠʡ ʛʦʚʦʨʠʪ ʦʙ ʫʩʠʣʝʥʠʠ ʨʦʣʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʩʠʩʪʝʤʝ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 
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ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʥʮʝʧʮʠʷʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʣʶʜʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚʣʠʷʶʱʠʭ ʥʘ ʝʝ ʜʦʭʦʜ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦʪ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʥʘʠʩʣʘʙʝʡʰʠʤ ʟʚʝʥʦʤ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʆʯʝʥʴ ʥʝʤʥʦʛʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʝ ʟʘʙʦʪʷʪʩʷ ʦʙ ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠ 

ʤʦʪʠʚʘʮʠʠ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʈʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʤʦʪʠʚʘʮʠʶ ʩʚʦʠʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ, ʦʪʜʳʭʘ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʟʘʨʘʙʦʪʥʳʭ ʧʣʘʪ, ʪʘʢ ʢʘʢ ʣʶʜʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ 

ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ; 

3) ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʉʝʛʦʜʥʷ, ʢʦʛʜʘ 

ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʞʝʪ ʚʳʙʠʨʘʪʴ ʠʟ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ, ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʝʪʝʨʤʠʥʘʥʪ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʨʳʥʢʝ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʤ ʠʟʜʝʣʠʡ ʠʣʠ ʫʩʣʫʛ. 

ɽʩʣʠ ʞʝ ʧʨʝʜʧʨʠʷʪʠʝ ʩʪʨʝʤʠʪʩʷ ʢ ʟʘʚʦʝʚʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ, ʪʦʛʜʘ 

ʝʛʦ ʧʨʦʜʫʢʮʠʷ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ ʠ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʝʨʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ. ʉʦʦʪʚʝʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʝʨʝʩʪʨʦʝʥʠʷ ʚʩʝʭ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ: ʦʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ ʜʦ ʝʸ ʩʙʳʪʘ [4]. ʇʨʝʜʧʨʠʷʪʠʝ ʜʦʣʞʥʦ 

ʩʝʨʪʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʮʝʣʦʤ ʠ ʧʨʦʠʟʚʝʩʪʠ çʩʝʨʪʠʬʠʢʘʮʠʶ 

ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘè;  

4) ʥʝʧʨʝʨʳʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʘʣʠʟʫʝʤʦʡ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ 

ʧʨʦʜʫʢʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʨʘʩʰʠʨʝʥʠʝ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ. ʉʶʜʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʘ (ʫʩʣʫʛʠ) ʠ ʝʛʦ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʮʝʣʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚ ʪʦʚʘʨʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʟʘʤʝʥʠʪʝʣʷʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʥʝʜʦʩʪʘʪʢʦʚ ʪʦʚʘʨʦʚ-ʘʥʘʣʦʛʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʫʩʢʘʶʪ ʢʦʥʢʫʨʝʥʪʳ, ʠʟʫʯʝʥʠʝ 

ʤʝʪʦʜʦʚ ʢʦʥʢʫʨʝʥʪʦʚ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʘʥʘʣʦʛʠʯʥʳʭ ʪʦʚʘʨʦʚ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʦʚʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛʠ), ʥʦʚʳʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʩʬʝʨʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʡʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʢʦʪʦʨʳʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ 

ʦʧʨʝʜʝʣʸʥʥʳʝ ʚʠʜʳ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ ʪʦʚʘʨʦʚ, ʚʣʠʷʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷ ʧʫʪʸʤ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʷʚʣʝʥʠʷ ʥʘ ʨʳʥʢʝ ʥʦʚʳʭ ʪʦʚʘʨʦʚ, 

ʧʨʦʚʝʜʝʥʠʝ ʨʝʢʣʘʤʳ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʝʥʝʞʥʦʛʦ ʠʣʠ ʪʦʚʘʨʥʦʛʦ ʢʨʝʜʠʪʘ [5]. 

ʂʨʦʤʝ ʪʦʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʧʦʣʥʝʥʠʷ 

ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

- ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʟʘʨʫʙʝʞʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʟʥʘʥʠʷ ʧʨʘʚʠʣ ʠ ʢʫʣʴʪʫʨʳ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʚ ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʡ ʩʪʨʘʥʝ; 

- ʟʥʘʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʦʪʨʘʩʣʠ; 



160 
 

- ʚʥʝʩʝʥʠʷ ʚ ʩʚʦʡ ʧʨʦʜʫʢʪ ʠʟʤʝʥʝʥʠʡ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʚʢʫʩʘʤʠ ʠ ʪʨʘʜʠʮʠʷʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʦʡ ʩʪʨʘʥʳ, ʢʫʜʘ ʙʫʜʝʪ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴʩʷ 

ʪʦʚʘʨ; 

- ʫʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʥʘʣʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ; 

- ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʨʳʥʦʢ; 

- ʫʯʝʪ ʢʫʣʴʪʫʨʥʳʭ, ʩʦʮʠʘʣʴʥʳʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʠʤʠ ʧʨʦʜʫʢʮʠʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ. ɺ ʥʘʩʪʦʷʱʠʝ ʚʨʝʤʷ 

ʧʨʦʠʩʭʦʜʠʪ ʤʠʨʦʚʘʷ ʠʥʪʝʛʨʘʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʩʪʘʥʦʚʣʝʥʠʷ ʚ ʜʦʩʪʠʞʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ. 

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʦʪʚʝʯʘʝʪ ʧʨʦʙʣʝʤʘʤ ʦʙʥʦʚʣʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʧʦʜʭʦʜʦʚ ʢ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʬʘʢʪʦʨʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʫʪʝʤ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 
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The competitiveness of an enterprise is determined by many factors, therefore, to ensure it, it 

is necessary to take into account the influence of each factor and their interaction. Among the 

factors affecting the competitiveness of an enterprise, one can distinguish external (uncontrollable) 

and internal (controllable) factors. For a more complete and in-depth study of competitiveness, 

criteria and indicators of the competitiveness of an enterprise are also used. 

Keywords: competitiveness, enterprise, innovation, innovation policy 

 

  



161 
 

ʋɼʂ 336.22  

 
ʅɸʃʆɻʆʆɹʃʆɾɽʅʀɽ ʀ ʕʂʆʅʆʄʀʏɽʉʂʀʁ ʈʆʉʊ 

 

ʆʛʦʨʦʜʥʠʢʦʚ ɼ.ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ. ɺ. ɸʩʢʘʥʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ɸʚʪʦ ʧʨʝʩʣʝʜʦʚʘʣ ʮʝʣʴ ʨʘʩʩʤʦʪʨʝʪʴ ʜʠʥʘʤʠʢʫ ɺɺʇ ʠ ʥʘʣʦʛʦʚʳʭ 

ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʈʌ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ. ɺ ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʷʤ 

ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʈʌ ʠ ʤʝʨʘʤ ʫʚʝʣʠʯʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʟʘ ʩʯʝʪ ʥʘʣʦʛʦʚʳʭ 

ʩʙʦʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥaʣoʛooʙʣoʞeʥʠe, ʵʢoʥoʤʠʯeʩʢʠʡ ʨoʩʪ, ɺɺʇ, ʥaʣoʛoʚaʷ ʧoʣʠʪʠʢa. 

 

ʅaʣoʛoʚa̫  ʧʦʣʠʪʠʢʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʬʠʥʘʥʩʦʚʳʭ ʠ ʧʨʘʚʦʚʳʭ ʤʝʨ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʘ. ɽʝ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʩʦʩʪʦʠʪ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʭʨʘʥʳ ʠʥʪʝʨʝʩʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʦʙʱʝʩʪʚʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʦʩʫʜʘʨʩʪʚʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʚʣʠʷʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʞʠʟʥʠ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʢʨʝʜʠʪʥʦ-ʜʝʥʝʞʥʫʶ ʧʦʣʠʪʠʢʫ, ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʨʝʬʦʨʤʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʘʥʠʧʫʣʠʨʫʷ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʦʡ, ʛʦʩʫʜʘʨʩʪʚʦ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʣʠ 

ʦʛʨʘʥʠʯʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʨʝʛʫʣʠʨʫʷ ʥʘʣʦʛʦʚʳʝ ʩʪʘʚʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʩʥʠʞʘʷ ʩʪʘʚʢʠ ʚ ʧʝʨʠʦʜʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ 

ʫʚʝʣʠʯʠʚʘʷ ʠʭ ʚ ʧʝʨʠʦʜʳ ʧʦʜʲʝʤʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ 

ʙʶʜʞʝʪ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʦʙʳʯʥʦ ʠʟʤʝʨʷʝʪʩʷ ʨʝʘʣʴʥʳʤ ɺɺʇ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʝʨʠʦʜ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ, ʵʢʩʧʦʨʪʘ ʠ 

ʥʘʢʦʧʣʝʥʠʷ [1]. 

ɺʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ (ɺɺʇ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʢʨʦʵʢʦʥʦʤʠʢʠ, ʦʪʨʘʞʘʝʪ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʢʦʥʝʯʥʳʭ 

ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʩʪʨʘʥʝ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɺɺʇ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʜʫʢʮʠʶ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʢʘʢ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʵʢʩʧʦʨʪʘ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ, ɺɺʇ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʡ ʩʪʨʘʥʳ. 

ʆʜʥʦ ʠʟ ʚʘʞʥʳʭ ʚʣʠʷʥʠʡ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʚʘʣʦʚʳʡ ʧʨʦʜʫʢʪ ʦʢʘʟʳʚʘʝʪ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ. ʇʨʠ ʘʥʘʣʠʟʝ ʚʟʘʠʤʦʩʚʷʟʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʦʙʲʸʤʘ ɺɺʇ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ:  
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Å ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʣʦʛʦʚ ʢ ɺɺʇ ʠʟʤʝʨʷʝʪ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʩʪʨʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʤʝʨʘ ʝʝ ʵʢʦʥʦʤʠʢʠ; 

Å ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʪʨʘʥʳ ʥʘʧʨʘʚʣʷʝʪ 

ʩʚʦʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʩ ʧʦʤʦʱʴʶ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ; 

Å ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʦʦʪʥʦʰʝʥʠʝ ʥʘʣʦʛʦʚ ʠ ɺɺʇ ʦʙʳʯʥʦ ʚʳʰʝ, ʯʝʤ 

ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ; 

Å ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʦʟʥʘʯʘʶʪ, ʯʪʦ ʩʪʨʘʥʘ ʤʦʞʝʪ 

ʪʨʘʪʠʪʴ ʙʦʣʴʰʝ ʩʨʝʜʩʪʚ ʥʘ ʫʣʫʯʰʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ð ʢʣʶʯʝʡ ʢ ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʝʨʩʧʝʢʪʠʚʘʤ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ 

ʣʶʜʝʡ; 

Å ʧʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ, 

ʧʨʝʚʳʰʘʶʱʠʝ 15% ʦʪ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʩʪʨʘʥʳ (ɺɺʇ), ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʙʝʜʥʦʩʪʠ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ɺɺʇ ʦʪʣʠʯʥʦ ʦʪʨʘʞʘʝʪ ʵʤʧʠʨʠʯʝʩʢʘʷ 

ʧʨʦʚʝʨʢʘ ʦʪ THE WORLD BANKôA. ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʚʝʨʷʣʘʩʴ ʥʘ 

ʚʳʙʦʨʢʝ ʠʟ 37 ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʟʘ ʧʝʨʠʦʜ 2008-2021 [2]. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʳʣʠ ʚʟʷʪʳ ʪʝʤʧʳ ʨʦʩʪʘ ɺɺʇ ʚ ʧʦʩʪʦʷʥʥʳʭ ʮʝʥʘʭ ʠ ʪʝʤʧʳ ʨʦʩʪʘ ʩʦʚʦʢʫʧʥʳʭ 

ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʠʥʜʝʢʩ-ʜʝʬʣʷʪʦʨ ɺɺʇ (ʪ.ʝ. ʪʘʢʞʝ 

ʚ ʧʦʩʪʦʷʥʥʳʭ ʮʝʥʘʭ). ʊʝʤ ʩʘʤʳʤ ʦʮʝʥʠʚʘʣʩʷ ʨʝʘʣʴʥʳʡ ʨʦʩʪ ʢʘʢ ɺɺʇ, ʪʘʢ ʠ 

ʨʦʩʪ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʦʚ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ. ʅʘ ʨʠʩʫʥʢʝ 1 ʦʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ  

518 ʥʘʙʣʶʜʝʥʠʡ ʟʘ 2008-2021 ʛʛ.  

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʪʝʤʧʦʚ ʨʦʩʪʘ ɺɺʇ 

 

ʇʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪ ʚʘʣʦʚʦʡ 

ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʜʫʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʠʤ ʪʝʤʧʘʤ ʨʦʩʪʘ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ 
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ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʯʝʤ ʙʳʩʪʨʝʝ ʨʘʩʪʝʪ ʵʢʦʥʦʤʠʢʘ, 

ʪʝʤ ʙʦʣʴʰʝ ʤʦʞʝʪ ʛʦʩʫʜʘʨʩʪʚʦ ʩʦʙʠʨʘʪʴ ʥʘʣʦʛʦʚ.  

ɼʘʣʝʝ ʥʘ ʨʠʩʫʥʢʝ 2 ʨʘʩʩʤʦʪʨʠʤ ɺɺʇ ʈʦʩʩʠʠ ʧʦ ʛʦʜʘʤ (2021-2023). 

 

 
ʈʠʩ. 2 ɼʠʥʘʤʠʢʘ ɺɺʇ ʈʦʩʩʠʠ 

 

ʇʦ ʨʠʩʫʥʢʫ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʨʦʩʪ ɺɺʇ ʩ 2021-2023 ʛʦʜʘ (ʚ 2022 ʥʘ 14,9% 

ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2021, ʘ ʚ 2023 ʥʘ 10,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2022 

ʛʦʜʦʤ). ɹʦʣʴʰʠʥʩʪʚʦ ʘʥʘʣʠʪʠʢʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʪ ʫʚʠʜʝʪʴ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʜʠʥʘʤʠʢʫ ɺɺʇ ʥʘ 2024-2025 ʛʦʜʘ, ʭʦʪʴ ʠ ʥʝ ʪʘʢʠʤʠ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʣʦʛʦʚʳʝ ʩʙʦʨʳ ʚ ʈʦʩʩʠ ʟʘ 2021-2023 ʛʦʜʘ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ, 

ʢʘʢ ʦʥʠ ʠʟʤʝʥʷʣʠʩʴ ʟʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʠʭ ʩ ʨʦʩʪʦʤ ɺɺʇ [4]. 
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ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ ʚ ʈʦʩʩʠʠ 

 

ɿʘ 2022 ʛʦʜ ʥʘʣʦʛʦʚʳʝ ʩʙʦʨʳ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ ʚʳʨʦʩʣʠ ʧʦʯʪʠ 

ʥʘ 18 ʧʨʦʮʝʥʪʦʚ, ʜʦ 33,6 ʪʨʣʥ ʨʫʙʣʝʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 2021 ʛʦʜʦʤ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ 

ʚ ʧʨʠʨʦʩʪʝ ʩʳʛʨʘʣ ʥʝʬʪʝʛʘʟʦʚʳʡ ʩʝʢʪʦʨ. 

ʉ ʢʘʞʜʳʤ ʥʦʚʳʤ ʤʝʩʷʮʝʤ, ʧʨʝʚʳʰʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʥʘʜ ʫʨʦʚʥʝʤ 

2021 ʛʦʜʘ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʣʦʩʴ. ʅʘʧʨʠʤʝʨ, ʢ ʢʦʥʮʫ ʧʝʨʚʦʛʦ ʢʚʘʨʪʘʣʘ 

ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʙʳʣʠ ʧʨʠʤʝʨʥʦ ʥʘ 40% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ. 

ʆʜʥʘʢʦ ʢ ʢʦʥʮʫ ʚʪʦʨʦʛʦ ʢʚʘʨʪʘʣʘ ʵʪʦʪ ʧʨʦʮʝʥʪ ʩʥʠʟʠʣʩʷ ʜʦ 35%. ɸ ʢ ʢʦʥʮʫ 

ʪʨʝʪʴʝʛʦ ʢʚʘʨʪʘʣʘ ʫʞʝ ʩʦʩʪʘʚʣʷʣ ʪʦʣʴʢʦ 20%. 

75% ʨʦʩʪʘ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ ʙʳʣʠ ʦʙʝʩʧʝʯʝʥʳ ʥʘʣʦʛʘʤʠ ʥʘ 

ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʜʦʣʷ ʅɼʇʀ ʚ 

ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʘʭ ʩʦʩʪʘʚʠʣʘ 33% ʚ 2022 ʛʦʜʫ. ɺ 2023 ʛʦʜʫ ʥʘʣʦʛʦʚʳʝ ʩʙʦʨʳ 

ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 8%, ʜʦ 36,2 ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ. ʆʜʥʘʢʦ, ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʩʪʘʣʠ ʩʪʘʙʠʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ ʛʦʜʘ. ɺ ʥʘʯʘʣʝ 2023 ʛʦʜʘ ʩʙʦʨʳ ʩʠʣʴʥʦ ʩʥʠʟʠʣʠʩʴ ʠʟ-ʟʘ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʩʠʣʫ ʵʤʙʘʨʛʦ ʥʘ ʵʢʩʧʦʨʪ ʨʦʩʩʠʡʩʢʦʡ ʥʝʬʪʠ ʠ ʚʚʝʜʝʥʠʷ ʮʝʥʦʚʦʛʦ ʧʦʪʦʣʢʘ. 

ʉʜʝʨʞʠʚʘʥʠʝ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʚ 2023 ʛʦʜʫ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʩʦʢʨʘʱʝʥʠʝʤ 

ʥʝʬʪʝʛʘʟʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘ 14%. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʣʘʪʠʣʴʥʦʩʪʴʶ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʩʥʠʞʝʥʠʝʤ ʮʝʥ ʥʘ ʥʝʬʪʴ. ʇʦ ʜʘʥʥʳʤ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ, ʅɼʇʀ ʚ 

2023 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 9,5 ʪʨʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʯʪʦ ʥʘ 11% ʤʝʥʴʰʝ, ʯʝʤ ʚ 2022 

ʛʦʜʫ. ʇʨʠ ʵʪʦʤ ʥʝʥʝʬʪʝʛʘʟʦʚʳʝ ʜʦʭʦʜʳ ʚʳʨʦʩʣʠ ʥʘ 16% (ʠʣʠ ʥʘ 4 ʪʨʠʣʣʠʦʥʘ 

ʨʫʙʣʝʡ). 

ɺʢʣʘʜ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ ʚ ɺɺʇ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 4. 
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ʈʠʩ. 4. ɿʘʚʠʩʠʤʦʩʪʴ ɺɺʇ ʠ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ 

 

ʄʳ ʚʠʜʠʤ ʩʣʝʜʫʶʱʫʶ ʪʝʥʜʝʥʮʠʶ ʥʘ ʜʘʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ. ʕʪʦ ʪʦ, ʯʪʦ 

ʧʨʦʮʝʥʪ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ ʦʪ ɺɺʇ ʜʝʨʞʠʪʩʷ ʚ ʨʘʡʦʥʝ 21-22%. ʀʩʭʦʜʷ ʠʟ 

ʧʨʝʜʳʜʫʱʠʭ ʪʘʙʣʠʮ, ʥʘʙʣʶʜʘʝʤ, ʢʘʢ ʨʦʩʪ ɺɺʇ, ʪʘʢ ʠ ʨʦʩʪ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ. 

ʍʦʪʴ ʠ ʧʨʦʮʝʥʪ ʥʘʣʦʛʦʚ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʵʪʦ ʜʘʝʪ ʥʘʤ ʧʦʥʷʪʴ, ʯʪʦ ʦʥ 

ʩʪʘʙʠʣʴʥʦ ʫʢʨʝʧʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ.  

ʂʘʢʠʝ ʞʝ ʥʘʣʦʛʠ ʧʨʠʥʦʩʷʪ ʙʦʣʴʰʝ ʚʩʝʛʦ ʜʝʥʝʛ ʚ ʙʶʜʞʝʪ, ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʷ 

ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ?  

ɹʦʣʝʝ 28% (ʦʢʦʣʦ 11,5 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ) ʙʶʜʞʝʪʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʦʪ ʅɼʇʀ, ʧʨʠʤʝʨʥʦ 22% (9 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ) ð ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ 

ʦʨʛʘʥʠʟʘʮʠʡ, 19% - ʅɼʉ, 18% - ʅɼʌʃ, ʦʢʦʣʦ 5% - ʩʙʦʨʳ ʟʘ ʠʤʫʱʝʩʪʚʦ ʠ 4% - 

ʥʘʣʦʛ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʜʦʭʦʜʘ ʦʪ ʜʦʙʳʯʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʅɼɼ). 

ɼʨʫʛʠʝ 16% ʜʦʚʦʜʷʪʩʷ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʩʙʦʨʦʚ.  

ɿʘ ʩʯʝʪ ʢʘʢʠʭ ʥʘʣʦʛʦʚ ʙʫʜʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʚ 2024 ʛʦʜʫ ʠ ʙʫʜʝʪ ʣʠ?  

ɺ ʧʨʦʰʣʦʤ ʪʨʝʭʣʝʪʥʝʤ ʙʶʜʞʝʪʝ ʛʦʜʦʚʳʝ ʜʦʭʦʜʳ ʚ ʢʘʟʥʫ ʥʘ 2024 ʛʦʜ 

ʜʦʣʞʥʳ ʙʳʣʠ ʧʨʝʚʳʩʠʪʴ 27 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ʆʜʥʘʢʦ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʬʠʥʘʥʩʦʚ ʦʞʠʜʘʝʪ ʜʦʭʦʜʦʚ ʧʦʨʷʜʢʘ 35 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ ʠ ʚʳʰʝ, ʩʦʛʣʘʩʥʦ 

ʪʝʢʫʱʠʤ ʧʨʦʛʥʦʟʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʝ ʣʝʛʣʠ ʚ 

ʦʩʥʦʚʫ ʙʶʜʞʝʪʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʣʘʥ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʩʝ ʫʩʣʦʚʠʷ 

ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ. 

106,47
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ɺ ʧʨʦʛʥʦʟʝ ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʦʩʪ ɺɺʇ ʥʘ 2024 ʛʦʜ ʥʘ 

2,3%, ʫʩʨʝʜʥʝʥʥʳʡ ʢʫʨʩ ʜʦʣʣʘʨʘ ʦʢʦʣʦ 90 ʨʫʙʣʝʡ ʠ ʮʝʥʘ ʥʘ Urals ʥʘ ʫʨʦʚʥʝ 71 

ʜʦʣʣʘʨ ʟʘ ʙʘʨʨʝʣʴ. ʅʝʬʪʝʛʘʟʦʚʳʝ ʜʦʭʦʜʳ ʜʦʣʞʥʳ ʫʚʝʣʠʯʠʪʴʩʷ ʥʘ 2,6 ʪʨʠʣʣʠʦʥʘ 

ʨʫʙʣʝʡ, ʩ 8,9 ʚ 2023 ʛʦʜʫ ʜʦ 11,5 ʪʨʠʣʣʠʦʥʦʚ ʚ 2024 ʛʦʜʫ. 

ʇʨʦʛʥʦʟ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʦʞʠʜʘʥʠʠ ʚʳʩʦʢʠʭ ʮʝʥ ʥʘ ʥʝʬʪʴ ʠ ʭʦʨʦʰʝʤ 

ʢʫʨʩʝ. ɼʝʰʝʚʳʡ ʨʫʙʣʴ ʜʘʩʪ ʝʱʝ ʜʦʧ. ʜʦʭʦʜʳ ʙʶʜʞʝʪʫ, ʧʦʪʦʤʫ ʯʪʦ ʵʢʩʧʦʨʪʸʨʳ 

ʧʣʘʪʷʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʥʘʣʦʛʦʚ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʩʚʦʝʡ ʚʘʣʶʪʥʦʡ ʚʳʨʫʯʢʠ, 

ʚʳʨʘʞʝʥʥʦʡ ʚ ʨʫʙʣʷʭ. ʇʦʤʠʤʦ ʪʦʛʦ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʧʣʘʥʠʨʫʝʪ 

ʠʥʠʮʠʠʨʦʚʘʪʴ çʜʦʥʘʩʪʨʦʡʢʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘè ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʩʬʝʨʝ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ çʠʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʠʨʦʚʦʢ ʨʦʩʩʠʡʩʢʦʡ ʥʝʬʪʠ 

ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʦʪʨʘʩʣʠè [5]. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠʥʳʭ ʩʙʦʨʳ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ? ʆʞʠʜʘʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʜʦʭʦʜʦʚ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʙʳʯʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʥʘ 4,5 

ʪʨʣʥ ʨʫʙʣʝʡ ʢ ʫʨʦʚʥʶ 2023 ʛʦʜʘ. ʄʠʥʠʩʪʨ ʬʠʥʘʥʩʦʚ ɸʥʪʦʥ ʉʠʣʫʘʥʦʚ ʩʚʷʟʳʚʘʝʪ 

ʵʪʦ ʩ ʨʦʩʪʦʤ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ, ʅɼʉ ʠ ʅɼʌʃ. ʆʥ ʛʦʚʦʨʠʪ, ʯʪʦ 

ʬʝʜʝʨʘʣʴʥʳʤ ʥʘʣʦʛʦʚʦʡ ʠ ʪʘʤʦʞʝʥʥʦʡ ʩʣʫʞʙʘʤ ʜʘʣʠ ʟʘʜʘʥʠʝ ʤʦʙʠʣʠʟʘʮʠʠ 

ʥʘʣʦʛʦʚ. ɺʥʝʩʝʥʥʳʝ ʚ ʦʢʪʷʙʨʝ ʥʘʣʦʛʦʚʳʝ ʧʦʰʣʠʥʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʫʨʩʦʤ ʨʫʙʣʷ, 

ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʧʦ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʰʢʘʣʝ ʠ ʩʤʦʛʫʪ ʧʦʤʦʯʴ ʫʚʝʣʠʯʠʪʴ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʙʶʜʞʝʪ. ʇʦʤʠʤʦ ʚʩʝʛʦ, ʨʦʩʪ ʧʦʩʪʫʧʣʝʥʠʡ, ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪ 

ʨʘʟʦʚʳʡ ʥʘʣʦʛ ʥʘ ʩʚʝʨʭʜʦʭʦʜʳ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʈʦʩʪ ʧʦʩʪʫʧʣʝʥʠʡ ʚ 2024 ʛʦʜʫ ʙʫʜʝʪ ʧʦʢʨʳʚʘʪʴ ʨʘʩʪʫʱʫʶ ʠʥʬʣʷʮʠʶ. ɽʩʣʠ 

ʙʫʜʫʪ ʚʳʰʝ ʦʪʧʫʩʢʥʳʝ ʮʝʥʳ ʠ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʦ ʥʘʣʦʛʠ ʙʫʜʫʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ɽʩʣʠ ɺɺʇ ʚʳʨʘʩʪʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʥʦʟʦʤ (ʥʘ 2,5%), ʵʪʦ 

ʜʘʩʪ ʙʶʜʞʝʪʫ 1,8-1,9 ʪʨʣʥ ʨʫʙʣʝʡ ʚ ʚʠʜʝ ʥʦʚʳʭ ʥʘʣʦʛʦʚ, ʨʘʩʩʯʠʪʘʣ 

ʫʧʨʘʚʣʷʶʱʠʡ ʜʠʨʝʢʪʦʨ çɻʘʟʧʨʦʤʙʘʥʢè ɽʛʦʨ ʉʫʩʠʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠʛʨʘʝʪ ʦʯʝʥʴ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ɻʨʘʤʦʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʢʘʟʳʚʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʯʨʝʟʤʝʨʥʘʷ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʢʨʠʚʦʡ ʃʘʬʬʝʨʘ ʦʢʘʟʳʚʘʝʪ 

ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ. ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʠ 

ʚʘʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ. ʂʘʢ ʠʪʦʛ ï ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʣʠʷʝʪ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʘ ʪʝʤʧʳ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʆʧʠʨʘʷʩʴ ʥʘ ʜʠʘʛʨʘʤʤʳ, ʤʳ ʚʠʜʠʤ 

ʨʦʩʪ ʥʘʣʦʛʦʚʳʭ ʩʙʦʨʦʚ, ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, 

ʥʦ ʧʨʦʮʝʥʪ ʥʘʣʦʛʦʚ ʦʪ ɺɺʇ, ʤʦʛ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʥʘʣʦʛʦʚʦʝ ʩʙʦʨʳ ʤʦʛʣʠ ʫʚʝʣʠʯʠʪʩʷ, ʝʩʣʠ ʙʳ ʩʦʢʨʘʪʠʣʘʩʴ ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʚ 

ʈʌ. ɿʘ 2023 ʛʦʜ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 21% ʦʪ ɺɺʇ ʩʪʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ ʩʝʢʪʦʨ 

ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʵʪʦ ʦʢʦʣʦ 37 ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, 

ʩʦʢʨʘʪʠʚ ʪʝʥʝʚʫʶ ʵʢʦʥʦʤʠʢʫ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, ʩʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʫʢʨʝʧʣʷʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʝʛʦ ʫʚʝʣʠʯʝʥʠʶ. 
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This article is devoted to how taxation affects economic growth. The purpose of the work is to 

study the relationship between taxation and economic growth, and how taxation affects it. 
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ʅɸʃʆɻʆʆɹʃʆɾɽʅʀɽ ʀʄʋʑɽʉʊɺɸ ʌʀɿʀʏɽʉʂʀʍ ʃʀʎ  

ɺ ʈʆʉʉʀʀ: ʇʈʆɹʃɽʄʓ ʀ ʊɽʅɼɽʅʎʀʀ 

 

ɸ.ʉ. ʇʝʨʝʚʦʟʯʠʢʦʚʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ.ɺ. ɸʩʢʘʥʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʪʝʥʜʝʥʮʠʡ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʝʰʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʥʘ ʩʝʛʦʜʥʷ ʧʨʦʙʣʝʤ ʚʦʟʤʦʞʥʦ ʯʝʨʝʟ ʚʳʨʘʙʦʪʢʫ 

ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʦʡ ʠ ʩʧʨʘʚʝʜʣʠʚʦʡ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʫʧʣʘʪʦʡ ʥʘʣʦʛʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, ʠʤʫʱʝʩʪʚʦ, ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʧʨʦʙʣʝʤʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʪʝʥʜʝʥʮʠʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

 

ʉʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʥʘʣʦʛʝ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ, ʢʦʪʦʨʳʡ ʚʟʠʤʘʝʪʩʷ ʩ 

ʚʣʘʜʝʣʴʮʝʚ ʞʠʣʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʥʘʣʦʛ ʥʘ ʟʝʤʣʶ 

ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʢʦʪʦʨʳʡ ʚʟʠʤʘʝʪʩʷ ʩ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʅʘʣʦʛʦʚʘʷ ʩʠʩʪʝʤʘ ʈʦʩʩʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ, 

ʚʢʣʶʯʘʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʘʩʧʝʢʪʦʤ ʬʠʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʩʪʨʘʥʳ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʘʞʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʦʥʦ ʧʦʤʦʞʝʪ ʧʦʥʷʪʴ ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʚ ʈʦʩʩʠʠ 

ʠ ʧʨʦʙʣʝʤʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʠʟʫʯʝʥʠʝ ʵʪʦʡ ʪʝʤʳ 

ʧʦʤʦʞʝʪ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʪʝʥʜʝʥʮʠʷʭ ʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʯʪʦ ʤʦʞʝʪ 
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ʙʳʪʴ ʧʦʣʝʟʥʦ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʦʙʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʠʣʠ ʧʨʠ ʨʘʙʦʪʝ ʚ 

ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ.  

ʎʝʣʴ ʠʟʫʯʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʦ ʦʙʱʘʷ ʮʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʠʝ ʟʥʘʥʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʣʦʛʦʚʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʧʦʥʠʤʘʥʠʝ ʨʠʩʢʦʚ 

ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʰʝʥʠʷ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʘʚʪʦʨʫ 

ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

1. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʥʘʣʦʛʦʚʳʭ ʧʨʦʮʝʜʫʨ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʧʣʘʪʳ ʨʘʟʣʠʯʥʳʭ ʥʘʣʦʛʦʚ ʥʘ ʠʤʫʱʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʪʘʥʥʦʡ ʠ ʥʝʷʩʥʦʡ ʜʣʷ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ. 

ʇʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘʣʦʛʦʚʳʭ ʧʨʦʮʝʜʫʨ ʚ ʦʪʥʦʰʝʥʠʠ 

ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ ʘʢʪʫʘʣʴʥʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ 

ʘʩʧʝʢʪʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʦʡ ʠ ʧʦʥʷʪʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʚʝʨʠʶ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ ʢ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʝ. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ, ʦʩʥʦʚʘʥʠʷ ʜʣʷ 

ʥʘʯʠʩʣʝʥʠʷ ʥʘʣʦʛʦʚ ʥʝ ʚʩʝʛʜʘ ʧʨʦʟʨʘʯʥʳ ʠ ʧʦʥʷʪʥʳ ʜʣʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ. 

ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʥʮʠʧʘʭ ʠ ʤʝʪʦʜʘʭ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ 

ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʨʘʟʥʦʛʣʘʩʠʷ ʠ ʩʧʦʨʳ ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ ʠ ʥʘʣʦʛʦʚʳʤʠ 

ʦʨʛʘʥʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʥʘʣʦʛʦʚʳʭ ʧʨʦʮʝʜʫʨ ʤʦʞʝʪ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʩʭʝʤ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʥʝʢʦʪʦʨʳʭ ʥʘʣʦʛʦʚʳʭ ʩʣʫʞʘʱʠʭ, ʯʪʦ ʩʦʟʜʘʝʪ ʥʝʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ. 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʪʘʢʞʝ ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʨʫʛʦʛʦ ʮʝʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʫ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʛʜʝ ʥʝʜʦʩʪʘʪʦʢ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʧʦʥʷʪʥʦʩʪʠ ʧʨʦʮʝʜʫʨ ʤʦʞʝʪ ʫʭʫʜʰʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʛʨʘʞʜʘʥʘʤʠ ʠ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʥʘʣʦʛʦʚʳʭ ʧʨʦʮʝʜʫʨ ʚ ʦʪʥʦʰʝʥʠʠ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʣʫʯʰʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʥʘʣʦʛʦʚʳʤ 

ʧʨʦʮʝʜʫʨʘʤ ʠ ʫʩʠʣʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʠʭ ʠʩʧʦʣʥʝʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʦʪʢʨʳʪʳʡ ʠ ʧʦʥʷʪʥʳʡ ʜʠʘʣʦʛ ʤʝʞʜʫ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʠ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʩʧʦʨʦʚ ʠ 

ʥʝʜʦʚʦʣʴʩʪʚʘ. 

2. ɺʳʩʦʢʘʷ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ: ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʣʦʛʦʚʳʝ ʩʪʘʚʢʠ ʥʘ 

ʠʤʫʱʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʜʦʭʦʜʳ 

ʛʨʘʞʜʘʥ, ʦʩʦʙʝʥʥʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʞʠʟʥʠ. 

ɺ ʈʦʩʩʠʠ ʥʘʣʦʛ ʥʘ ʠʤʫʱʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 

ʧʦʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʨʝʛʠʦʥʦʚ. ʅʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ 

ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ, ʨʘʟʤʝʨʘ ʠʤʫʱʝʩʪʚʘ ʠ 
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ʝʛʦ ʩʪʦʠʤʦʩʪʠ. ʆʙʳʯʥʦ ʥʘʣʦʛ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʥʪ ʦʪ 

ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʥʘʣʦʛ ʥʘ ʜʦʨʦʛʠʝ ʘʚʪʦʤʦʙʠʣʠ, ʷʭʪʳ ʠ ʜʨʫʛʦʝ ʮʝʥʥʦʝ 

ʠʤʫʱʝʩʪʚʦ. ʅʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʵʪʦ ʠʤʫʱʝʩʪʚʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʜʦʨʦʛʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠʣʠ ʜʨʫʛʠʭ 

ʨʦʩʢʦʰʥʳʭ ʧʨʝʜʤʝʪʦʚ. 

ʉʣʦʞʥʦʩʪʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ, ʯʪʦ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʩʣʦʞʥʳʤ ʜʣʷ ʛʨʘʞʜʘʥ 

ʧʦʥʠʤʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʚʦʠʭ ʨʘʩʭʦʜʦʚ ʥʘ ʫʧʣʘʪʫ ʥʘʣʦʛʦʚ ʥʘ ʠʤʫʱʝʩʪʚʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ, ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʠʤʫʱʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ 

ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʩʦʢʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ, ʚʥʦʩʷʱʝʡ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʠʥʘʥʩʦʚʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʠʤʫʱʝʩʪʚʘ. 

3. ʇʨʦʙʣʝʤʳ ʩ ʦʮʝʥʢʦʡ ʠʤʫʱʝʩʪʚʘ: ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʠʤʫʱʝʩʪʚʘ ʤʦʞʝʪ 

ʚʳʟʳʚʘʪʴ ʩʧʦʨʳ ʠ ʥʝʩʦʛʣʘʩʠʷ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʥʘʣʦʛʦʚʳʭ ʩʣʫʞʙ, ʪʘʢ ʠ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ [1]. 

ʇʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ ʩʚʷʟʘʥʘ ʩ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠ ʪʦʯʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʥʝ ʦʪʨʘʞʘʪʴ ʨʝʘʣʴʥʫʶ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ ʠʤʫʱʝʩʪʚʘ. ʕʪʦ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʘʣʦʛʦʚʘʷ ʙʘʟʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʝ ʬʘʢʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʜʦʚʦʣʴʩʪʚʦ ʫ 

ʚʣʘʜʝʣʴʮʝʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʦʮʝʥʢʘ ʠʤʫʱʝʩʪʚʘ, ʪʘʢʦʛʦ ʢʘʢ ʘʚʪʦʤʦʙʠʣʠ ʠ ʜʨʫʛʠʝ ʮʝʥʥʳʝ 

ʧʨʝʜʤʝʪʳ, ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʨʦʟʨʘʯʥʦʡ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʩʧʦʨʦʚ ʤʝʞʜʫ ʚʣʘʜʝʣʴʮʘʤʠ ʠ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʦʛʠʭ ʧʨʘʚʠʣ ʜʣʷ ʦʮʝʥʱʠʢʦʚ ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʨʘʟʥʦʛʣʘʩʠʷʤ ʠ ʥʝʜʦʚʝʨʠʶ ʢ ʧʨʦʮʝʩʩʫ ʦʮʝʥʢʠ. 

ʕʪʠ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ ʠ ʩʦʟʜʘʚʘʪʴ 

ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʚ ʩʙʦʨʝ ʥʘʣʦʛʦʚ, ʧʦʩʢʦʣʴʢʫ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʘʷ ʦʮʝʥʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʧʫʱʝʥʥʳʤ ʜʦʭʦʜʘʤ ʜʣʷ ʙʶʜʞʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʳʭ ʠ ʪʦʯʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʩʧʨʘʚʝʜʣʠʚʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠ ʫʤʝʥʴʰʠʪʴ ʩʧʦʨʳ ʤʝʞʜʫ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ ʠ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ [2]. 

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: 

1. ʎʠʬʨʦʚʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ: ʚʚʝʜʝʥʠʝ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʯʝʩʪʥʳʭ ʦʥʣʘʡʥ-ʦʮʝʥʦʢ ʠʤʫʱʝʩʪʚʘ ʜʣʷ ʮʝʣʝʡ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʙʘʨʴʝʨʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʫʣʫʯʰʝʥʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘʣʦʛʦʚʳʭ 
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ʧʨʦʮʝʜʫʨ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ 

ʧʦʜʘʯʠ ʥʘʣʦʛʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ, ʧʣʘʪʝʞʝʡ ʠ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʦʛʦʚʳʭ 

ʦʙʷʟʘʪʝʣʴʩʪʚʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ ʠ 

ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʣʦʛʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʜʘʥʥʳʝ, ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʨʳʥʦʯʥʳʭ ʮʝʥʘʭ ʥʘ 

ʥʝʜʚʠʞʠʤʦʩʪʴ ʠ ʘʚʪʦʤʦʙʠʣʠ, ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʦʮʝʥʢʠ ʠʤʫʱʝʩʪʚʘ ʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʩʧʦʨʳ ʤʝʞʜʫ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ ʠ ʥʘʣʦʛʦʚʳʤʠ 

ʦʨʛʘʥʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʶʪ ʚʥʝʜʨʠʪʴ 

ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʟʘ ʥʘʣʦʛʦʚʳʤʠ ʦʪʯʝʪʘʤʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʚʳʷʚʣʷʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ ʥʘʨʫʰʝʥʠʷ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʨʴʙʝ ʩ ʥʘʣʦʛʦʚʳʤ 

ʫʢʣʦʥʝʥʠʝʤ ʠ ʧʦʚʳʰʘʝʪ ʜʦʚʝʨʠʝ ʢ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʝ ʩʨʝʜʠ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ. 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʩʧʝʰʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʘʥʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ 

ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʚʢʣʶʯʘʷ ʣʠʮ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʣʠ ʞʠʚʫʱʠʭ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʥʘʣʦʛʦʚʳʭ ʧʨʦʮʝʜʫʨ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʙʠʟʥʝʩ-ʩʨʝʜʳ ʠ ʧʦʚʳʰʝʥʠʶ ʜʦʚʝʨʠʷ ʢ ʥʘʣʦʛʦʚʦʡ 

ʩʠʩʪʝʤʝ. 

2. ʋʪʦʯʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ: ʨʘʙʦʪʘ ʧʦ ʫʪʦʯʥʝʥʠʶ ʥʘʣʦʛʦʚʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ 

ʯʝʪʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ ʠ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚ ʈʦʩʩʠʠ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʫʪʦʯʥʝʥʠʶ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʥʘʣʦʛʦʚʳʝ ʦʨʛʘʥʳ ʨʝʛʫʣʷʨʥʦ ʚʥʦʩʷʪ ʠʟʤʝʥʝʥʠʷ 

ʚ ʟʘʢʦʥʳ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʧʨʘʚʠʣ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʪʦʯʥʝʥʠʝ ʧʨʦʮʝʜʫʨ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʜʦʭʦʜʦʚ ʦʪ ʧʨʦʜʘʞʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ. ʊʘʢʞʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ 

ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʚʳʯʝʪʦʚ ʠ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʧʨʠ ʧʨʦʜʘʞʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʈʘʩʰʠʨʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʥʘʣʦʛʦʚʳʭ ʨʝʟʠʜʝʥʪʦʚ ʠ 



171 
 

ʥʝʨʝʟʠʜʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʫʪʦʯʥʝʥʳ ʧʨʘʚʠʣʘ ʠ ʧʨʦʮʝʜʫʨʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʮʝʥʥʳʭ ʙʫʤʘʛ ʠ ʠʤʫʱʝʩʪʚʘ ʟʘ ʨʫʙʝʞʦʤ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʫʩʠʣʠʷ ʥʘʮʝʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ ʦʙ ʠʤʫʱʝʩʪʚʝ ʟʘ 

ʨʫʙʝʞʦʤ ʠ ʥʘ ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ 

ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ. ʈʘʙʦʪʘ ʪʘʢʞʝ ʚʝʜʝʪʩʷ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʠ ʫʢʣʦʥʝʥʠʡ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʚ ʦʪʥʦʰʝʥʠʠ 

ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. 

ɺ ʮʝʣʦʤ, ʫʪʦʯʥʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ ʠʤʫʱʝʩʪʚʘ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʥʘʣʦʛʦʚʳʭ 

ʫʢʣʦʥʝʥʠʡ ʠ ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ 

ʠʤʫʱʝʩʪʚʘ. 

3. ʉʦʮʠʘʣʴʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ: ʚʦʟʤʦʞʥʦʝ ʧʦʚʳʰʝʥʠʝ ʬʦʢʫʩʘ ʥʘ 

ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠʤʫʱʝʩʪʚʘ ʜʣʷ ʟʘʱʠʪʳ ʙʦʣʝʝ 

ʫʷʟʚʠʤʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ [3]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʩʦʮʠʘʣʴʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠʤʫʱʝʩʪʚʘ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʧʦʜʜʝʨʞʢʫ ʤʘʣʦʠʤʫʱʠʭ 

ʛʨʘʞʜʘʥ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʜʝʡʩʪʚʠʡ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʥʘʣʦʛ ʥʘ 

ʠʤʫʱʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ, ʢʦʪʦʨʳʡ ʚʟʠʤʘʝʪʩʷ ʩ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʞʠʣʳʭ ʠ 

ʥʝʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ, ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʜʨʫʛʦʛʦ ʠʤʫʱʝʩʪʚʘ. ʕʪʦʪ ʥʘʣʦʛ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʚʦʙʦʞʜʝʥ ʠʣʠ ʫʤʝʥʴʰʝʥ ʜʣʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʢʘʪʝʛʦʨʠʡ 

ʥʘʩʝʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʤʥʦʛʦʜʝʪʥʳʝ ʩʝʤʴʠ ʠʣʠ ʠʥʚʘʣʠʜʳ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʜʦʭʦʜʦʚ ʦʪ ʩʜʘʯʠ ʚ ʘʨʝʥʜʫ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʩʦʮʠʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʛʨʘʞʜʘʥ. ɺ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʠ 

ʣʴʛʦʪʥʳʭ ʨʝʞʠʤʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʤʷʛʯʝʥʠʶ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʤʘʣʦʠʤʫʱʠʝ ʩʝʤʴʠ ʠ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʢʨʫʧʥʦʛʦ 

ʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʮʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʣʴʛʦʪʳ ʠ 

ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʥʘʣʦʛʦʚ ʜʣʷ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʮʠʘʣʴʥʦʝ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ 

ʈʦʩʩʠʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʤʝʝʪ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, 

ʧʦʜʜʝʨʞʢʫ ʤʘʣʦʠʤʫʱʠʭ ʛʨʘʞʜʘʥ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 

ʜʝʡʩʪʚʠʡ ʠ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ. ʈʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʫʣʫʯʰʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʴʛʦʪ ʠ ʦʩʚʦʙʦʞʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʜʣʷ ʩʦʮʠʘʣʴʥʳʭ 

ʥʫʞʜʭ [4]. 
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ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʠʤʫʱʝʩʪʚʘ 

ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʚ ʈʦʩʩʠʠ ʩʪʦʠʪ ʧʝʨʝʜ ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʥʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ï ʵʪʦ ʰʘʛ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʫʣʫʯʰʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʜʦʩʪʘʪʢʦʚ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʠʤʫʱʝʩʪʚʘ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ 

ʚ ʈʦʩʩʠʠ ʤʦʞʥʦ ʨʝʰʠʪʴ ʯʝʨʝʟ ʚʳʨʘʙʦʪʢʫ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʳʭ ʠ ʩʧʨʘʚʝʜʣʠʚʳʭ 

ʥʘʣʦʛʦʚʳʭ ʧʦʣʠʪʠʢ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʫʧʣʘʪʦʡ ʥʘʣʦʛʦʚ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʣʫʯʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʫʧʨʦʱʝʥʠʝ 

ʧʨʦʮʝʜʫʨ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ, ʙʦʨʴʙʫ ʩ ʢʦʨʨʫʧʮʠʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʙʣʶʜʝʥʠʷ 

ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʊʘʢʞʝ ʚʘʞʥʦ ʧʨʦʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʢʘʤʧʘʥʠʠ, ʯʪʦʙʳ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʠ ʧʦʥʠʤʘʣʠ ʩʚʦʠ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ 

ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ. 
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This article is devoted to the topic of taxation of property of individuals in the Russian 

Federation, problems and trends in this area. The purpose of the work is to study current problems 

and trends in the taxation of property of individuals in Russia and the taxation of property of 

individuals in general.  
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ʋɼʂ 336 

 

ʅɸʃʆɻ ʅɸ ɼʆɹɸɺʃɽʅʅʋʖ ʉʊʆʀʄʆʉʊʔ ʀ ɽɻʆ ɺʃʀʗʅʀɽ  

ʅɸ ʅɸʎʀʆʅɸʃʔʅʋʖ ʕʂʆʅʆʄʀʂʋ 

 

ɸ.ʉ. ʇʦʨʝʯʥʘʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ-ʨ ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʆ. ɺ. ɸʩʢʘʥʦʚʘ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʦʚ ʚʚʝʜʝʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʅɼʉ ʚ ʈʦʩʩʠʠ, ʝʛʦ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʘʥʘʣʠʟʫ ʜʠʥʘʤʠʢʠ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʦʪ 

ʅɼʉ, ʩʨʘʚʥʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʥʘ ʧʝʨʠʦʜ ʩ 

1990 ʧʦ 2023 ʛʛ. ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʚʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ, 

ʥʘʣʦʛʦʚʘʷ ʩʪʘʚʢʘ, ʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ, ʚʳʩʦʢʘʷ ʜʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ. 
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ʇʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʦʩʩʠʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʥʘʭʦʜʠʣʘʩʴ ʚ ʩʦʩʪʦʷʥʠʠ 

ʨʝʮʝʩʩʠʠ, ʥʦ ʩʝʡʯʘʩ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ɽʞʝʛʦʜʥʦ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʝʨʳ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʘʣʦʚʦʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ (ɺɺʇ). 

ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ "ʩʫʤʤʫ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʩʦʟʜʘʥʥʦʡ ʚʩʝʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ, ʟʘʥʷʪʳʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ". 

ɿʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʝʣʠʯʠʥʫ ɺɺʇ, ʷʚʣʷʝʪʩʷ ʥʘʣʦʛ ʥʘ 

ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ. 

ɺ ʈʦʩʩʠʠ ʅɼʉ ʧʦʷʚʠʣʩʷ ʚ 1992 ʛʦʜʫ. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʅɼʉ ʚ ʈʦʩʩʠʠ ʝʛʦ 

ʩʪʘʚʢʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʷʣʘʩʴ ʠ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʩʪʘʪʴʠ ʩʦʩʪʘʚʣʷʝʪ 

20%. ɼʠʥʘʤʠʢʫ ʩʪʘʚʢʠ ʅɼʉ ʩ 1992 ʧʦ 2024 ʛʛ. ʨʘʩʩʤʦʪʨʠʤ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 

ɼʠʥʘʤʠʢʘ ʩʪʘʚʢʠ ʅɼʉ ʩ 1992 ʧʦ 2024 ʛʛ. 
ɻʦʜ ʆʩʥʦʚʥʘʷ ʩʪʘʚʢʘ ʃʴʛʦʪʥʳʝ ʩʪʘʚʢʠ 

1992 28% 15%, 0% 

1993-2003 20% 10%, 0% 

2004-2018 18% 10%, 0% 

2019-2024 20% 10%, 0% 

 

ɺ 2024 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ 3 ʩʪʘʚʢʠ ʥʘʣʦʛʘ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ 

(ʩʪ. 164 ʅʂ ʈʌ) (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʉʪʘʚʢʘ ʅɼʉ ʥʘ 2024 ʛ. 
ʉʪʘʚʢʘ ʇʨʠʤʝʥʝʥʠʝ 

0% ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ, ʚʳʚʝʟʝʥʥʳʭ ʚ ʪʘʤʦʞʝʥʥʦʡ 

ʧʨʦʮʝʜʫʨʝ ʵʢʩʧʦʨʪʘ, ʘ ʪʘʢʞʝ ʪʦʚʘʨʦʚ, ʧʦʤʝʱʝʥʥʳʭ ʧʦʜ ʪʘʤʦʞʝʥʥʫʶ 

ʧʨʦʮʝʜʫʨʫ ʩʚʦʙʦʜʥʦʡ ʪʘʤʦʞʝʥʥʦʡ ʟʦʥʳ, ʧʨʠ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʧʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʝʨʝʚʦʟʢʝ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʡ (ʧ. 1 ʩʪ. 164 

ʅʂ ʈʌ); 

10% ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʪʦʚʘʨʦʚ 

ʜʣʷ ʜʝʪʝʡ, ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ ʠ ʢʥʠʞʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʤʝʜʠʮʠʥʩʢʠʭ ʪʦʚʘʨʦʚ.  

20% ʇʨʠʤʝʥʷʝʪʩʷ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ (ʧ.3 ʩʪ. 164 ʅʂ ʈʌ). 

 

ʅʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ (ʅɼʉ) ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʠ ʩʪʘʙʠʣʴʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʧʦʣʥʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. ʆʢʦʣʦ 35% ʦʙʱʝʡ ʩʫʤʤʳ 

ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʈʦʩʩʠʠ  ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʅɼʉ, ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʵʪʦʪ ʦʙʲʝʤ 

ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʵʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 1 [1]. 
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ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʈʦʩʩʠʠ ʦʪ ʅɼʉ ʥʘ ʧʝʨʠʦʜ 2018-2023 

ʛʛ.,% 

 

ʇʦ ʨʠʩʫʥʢʫ 1 ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ ʥʘ ʧʝʨʠʦʜ ʩ 

2019 ʧʦ 2023 ʛʛ. ʠʤʝʝʪ ʥʝʩʪʘʙʠʣʴʥʫʶ ʜʠʥʘʤʠʢʫ, ʥʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʪʝʥʜʝʥʮʠʠ ʢ ʨʦʩʪʫ. ɼʠʥʘʤʠʢʘ ʧʦʩʪʫʧʣʝʥʠʡ ʅɼʉ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 35% ʜʦ 44%. 

ʕʪʦ ʩʚʷʟʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʪʝʤ, ʯʪʦ 1 ʷʥʚʘʨʷ 2019 ʛʦʜʘ ʩʪʘʚʢʘ ʅɼʉ 

ʫʚʝʣʠʯʝʥʘ ʩ 18% ʜʦ 20% (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 3 ʘʚʛʫʩʪʘ 2018 ʛ. ˉ 303-ʌɿ "ʆ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦ ʥʘʣʦʛʘʭ ʠ ʩʙʦʨʘʭ") [2]. 

ʉʪʘʚʢʘ ʅɼʉ ʧʦʚʳʰʝʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʮʧʨʦʝʢʪʦʚ, ʧʦʷʩʥʷʝʪ ʤʠʥʠʩʪʨ 

ʬʠʥʘʥʩʦʚ ɸʥʪʦʥ ʉʠʣʫʘʥʦʚ, ʧʦ ʝʛʦ ʩʣʦʚʘʤ ʧʦʚʳʰʝʥʠʝ ʅɼʉ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ 

ʙʝʟʦʙʠʜʥʳʤ ʠʟ ʦʙʩʫʞʜʘʝʤʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʥʘʣʦʛʦʚʳʭ ʨʝʰʝʥʠʡ. ʆʥ ʦʪʤʝʪʠʣ, 

ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʨʘʟʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʥʘʣʦʛʦʚ 

ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ, ʥʘʣʦʛ ʩ ʧʨʦʜʘʞ. ʆʜʥʘʢʦ ʚʚʝʜʝʥʠʝ ʥʦʚʳʭ ʥʘʣʦʛʦʚ ʧʦʪʨʝʙʦʚʘʣʦ 

ʙʳ ʦʪ ʚʣʘʩʪʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ ʧʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʠ ʧʨʠʚʝʣʦ ʙʳ ʢ 

ʥʦʚʳʤ ʠʟʜʝʨʞʢʘʤ ʩʦ ʩʪʦʨʦʥʳ ʙʠʟʥʝʩʘ. 

ʇʦ ʦʮʝʥʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʧʦʚʳʰʝʥʠʝ ʅɼʉ ʜʘʩʪ ʬʝʜʝʨʘʣʴʥʦʤʫ ʙʶʜʞʝʪʫ 

620 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʜʦʭʦʜʘ ʝʞʝʛʦʜʥʦ, ʥʘʯʠʥʘʷ ʩ 2019 ʛʦʜʘ, ʪʦ ʝʩʪʴ ʚ ʪʝʯʝʥʠʝ 

6 ʣʝʪ ʧʨʠʥʝʩʝʪ ʚ ʙʶʜʞʝʪ ʦʢʦʣʦ ʜʚʫʭ ʪʨʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ [3].  

ɼʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʠʢʫ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʠ 

ʩʙʦʨʦʚ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʈʌ ʩ 2018 ʧʦ 2023 ʛʛ. ʥʘ ʨʠʩʫʥʢʝ 2. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʠʩʫʥʦʢ 2, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʙʶʜʞʝʪʝ ʈʌ ʟʘ 

ʠʟʫʯʘʝʤʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ. 

ʉʨʘʚʥʠʚʘʷ ʧʦʩʪʫʧʣʝʥʠʷ 2023 ʠ 2019 ʛʛ. ʚʠʜʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʥʘʣʦʛʦʚʦʡ 

ʩʪʘʚʢʠ ʅɼʉ ʜʦ 20% ʚ 2019 ʛ. ʅʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ʦʪ ʅɼʉ ʫʚʝʣʠʯʠʣʠʩʴ ʧʨʠʤʝʨʥʦ 

ʥʘ 35%. 

ʇʦʜʨʦʙʥʝʝ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠʟʤʝʥʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘʣʦʛʦʚʳʭ 

ʧʣʘʪʝʞʝʡ ʦʪ ʅɼʉ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʈʌ ʩ 2019 ʧʦ 2023 ʛʛ. ʚ ʪʘʙʣʠʮʝ 3. 
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ʈʠʩ. 2. ɼʠʥaʤʠʢa ʧʦʩʪʫʧʣeʥʠʷ ʥʘʣoʛoʚʳʭ ʧʣaʪʝʞʝʡ ʠ ʩʙoʨoʚ ʚ 

ʬeʜeʨʘʣʴʥʳʡ ʙʶʜʞeʪ ʈʌ ʩ 2018 ʧʦ 2023 ʛʛ., ʚ ʤʣʨʜ. ʨʫʙ.[4] 

 

ʊʘʙʣʠʮʘ 3 

ʀʟʤʝʥʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʦʪ ʅɼʉ ʚ ʬʝʜʝʨʘʣʴʥʳʡ 

ʙʶʜʞʝʪ ʈʌ ʩ 2019 ʧʦ 2023 ʛʛ. 

ʅʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ʀʟʤʝʥʝʥʠʷ, ʚ ʤʣʨʜ. ʨʫʙ. 

ʅɼʉ ʥʘ ʪʦʚʘʨʳ, 

ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʟʘ 2019  ʟʘ 2020 ʟʘ 2021 ʟʘ 2022 ʟʘ 2023 

+683,2 +10,8 +1210,7 +120,9 +884,6 

 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʥʘʣʦʛʦʚʳʡ ʩʪʘʚʢʠ ʅɼʉ ʜʦ 

20% ʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ʈʌ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ, ʥʦ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʥʝʦʜʥʦʟʥʘʯʥʦʡ ʜʠʥʘʤʠʢʝ. 

ɺ 2019 ʛʦʜʫ ʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ʫʚʝʣʠʯʠʣʠʩʴ ʧʨʠʤʝʨʥʦ ʥʘ 7 ʪʨʠʣʣʠʦʥʦʚ 

ʨʫʙʣʝʡ. ɺ 2020 ʛ ʜʦʭʦʜʳ ʦʪ ʅɼʉ ʙʳʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʪʘʢʦʛʦ ʞʝ ʨʘʟʤʝʨʘ, ʢʘʢ ʠ 

ʚ 2019-4,3 ʪʨʣʥ.  ʈʫʙʣʝʡ. ɺ 2021 ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ 

ʥʘ 1210,7 ʤʣʨʜ. ʨʫʙʣʝʡ ʵʪʦ ʩʚʷʟʘʥʦ ʦʪ ʧʨʦʜʘʞʠ ʨʦʩʩʠʡʩʢʠʭ ʪʦʚʘʨʦʚ ʠ ʚʚʦʟʠʤʦʛʦ 

ʠʤʧʦʨʪʘ. ʊʦ ʝʩʪʴ ʨʦʩʩʠʷʥʝ ʷʚʥʦ ʩʪʘʣʠ ʙʦʣʴʰʝ ʪʨʘʪʠʪʴ.  

ɺ 2022 ʛʦʜʫ ʧʦʩʪʫʧʣʝʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ ʚʩʝʛʦ ʣʠʰʴ ʥʘ 120,9 ʤʣʨʜ. ʨʫʙʣʝʡ, ʚ 

2023 ʛʦʜʫ ʧʦʩʪʫʧʣʝʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 884,6 ʤʣʨʜ. ʨʫʙʣʝʡ. ɽʞʝʛʦʜʥʦ ʚʝʣʠʯʠʥʘ 

ʧʦʩʪʫʧʣʝʥʠʡ ʨʘʩʪʝʪ, ʟʘ ʰʝʩʪʴ ʣʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 1,5 ʨʘʟʘ, ʵʪʦ 

ʩʚʟ̫ʘʥʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʣʦʛʦʚʦʡ ʩʪʘʚʢʠ ʅɼʉ ʚ 2019 ʛʦʜʫ ʜʦ 

20%. 

ʄʥʦʛʠʝ ʵʢʦʥʦʤʠʩʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʚʳʰʝʥʠʷ ʥʘʣʦʛʦʚʦʡ 

ʩʪʘʚʢʠ ʅɼʉ ʜʦ 20%. ʊʘʢ, ɺʣʘʜʠʤʠʨ ʉʘʣʴʥʠʢʦʚ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʎʝʥʪʨʘ 

ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʩʯʠʪʘʝʪ, ʯʪʦ, 

çʈʝʰʝʥʠʝ ʚʳʛʣʷʜʠʪ ʥʝ ʩʘʤʳʤ ʦʧʪʠʤʘʣʴʥʳʤ ï ʨʦʩʪ ʥʘʣʦʛʦʚ ʫʜʘʨʠʪ ʧʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ ʠʣʠ ʠ ʙʝʟ ʪʦʛʦ ʧʦʩʪʨʘʜʘʚʰʠʤ ʚ ʢʨʠʟʠʩ ʦʪʨʘʩʣʷʤ (ʙʦʣʴʰʝ 
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ʚʩʝʛʦ ʧʦʩʪʨʘʜʘʶʪ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʘʚʪʦʧʨʦʤ, ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ) ʠ ʧʦ 

ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʛʨʘʞʜʘʥ, ʦʩʦʙʝʥʥʦ ʧʦ ʙʝʜʥʝʡʰʠʤ. ʆʥ ʦʞʠʜʘʝʪ ʫʩʢʦʨʝʥʠʷ 

ʠʥʬʣʷʮʠʠ ʚ ʨʘʡʦʥʝ 1 ʧ. ʧ. ɺ ʨʝʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʫʨʦʚʝʥʴ ʩʪʘʚʢʠ ʜʦ ʩʠʭ ʧʦʨ 

ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ, ʵʪʦ ʫʭʫʜʰʠʪ ʫʩʣʦʚʠʷ ʢʨʝʜʠʪʦʚʘʥʠʷ ʙʠʟʥʝʩʘ ï ʪʦ ʝʩʪʴ ʦʜʥʫ ʠʟ 

ʦʩʥʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʉʢʨʘʰʠʚʘʝʪ ʩʠʪʫʘʮʠʶ ʣʠʰʴ ʨʝʰʝʥʠʝ ʥʝ ʦʪʤʝʥʷʪʴ 

ʣʴʛʦʪʥʫʶ ʩʪʘʚʢʫ ʅɼʉ ʥʘ ʧʨʦʜʫʢʪʳ ʠ ʜʨʫʛʠʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʪʦʚʘʨʳ. ʅʦ ʚ 

ʮʝʣʦʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ, ʢʦʥʝʯʥʦ, ʙʫʜʝʪ ʩʦʢʨʘʱʘʪʴʩʷè [5]. 

ʊʘʢʞʝ ʩʯʠʪʘʝʪ ʂʠʨʠʣʣ ʊʨʝʤʘʩʦʚ, ʜʠʨʝʢʪʦʨ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ 

ʢʦʤʧʘʥʠʠ çʃʦʢʦ-ʠʥʚʝʩʪè, ʯʪʦ çʕʪʦ ʦʯʝʥʴ ʩʪʨʘʥʥʦʝ ʨʝʰʝʥʠʝ - ʫʩʢʦʨʷʪʴ 

ʵʢʦʥʦʤʠʢʫ ʯʝʨʝʟ ʧʦʚʳʰʝʥʠʝ ʥʘʣʦʛʦʚ. ʇʦ ʟʘʢʦʥʘʤ ʵʢʦʥʦʤʠʢʠ ʵʪʘ ʤʝʨʘ ʚʩʝʛʜʘ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʝʜʣʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʉʢʣʘʜʳʚʘʝʪʩʷ ʦʱʫʱʝʥʠʝ, ʯʪʦ 

ʜʣʷ ʯʠʥʦʚʥʠʢʦʚ ʥʘʡʪʠ ʧʨʝʩʣʦʚʫʪʳʝ 8 ʪʨʣʥ. ʨʫʙ. ʠ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʠʭ ʚ ʥʝʢʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʝʢʪʳ ʚʘʞʥʝʝ, ʯʝʤ ʫʩʢʦʨʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

ɻʦʩʫʜʘʨʩʪʚʦ ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ, ʯʪʦ ʦʥʦ ʣʫʯʰʝ ʟʥʘʝʪ, ʢʫʜʘ ʵʬʬʝʢʪʠʚʥʦ 

ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʜʝʥʴʛʠ, ʧʦʚʳʩʠʚ ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʵʢʦʥʦʤʠʢʝ ʠ 

ʫʨʦʚʝʥʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ɺɺʇ. ʅʦ ʦʧʳʪ ï ʠ ʥʘʰ ʩʦʙʩʪʚʝʥʥʳʡ, ʠ ʤʠʨʦʚʦʡ ï 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʳʥʦʢ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʝʝè [6].  

ʇʨʠʭʦʜʠʪʩʷ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʵʢʦʥʦʤʠʩʪʦʚ, ʪʘʢ ʢʘʢ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʘʣʦʛʘ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚ 1992 ʛ. ʠ ʫʚʝʣʠʯʝʥʠʷ 

ʥʘʣʦʛʦʚʦʡ ʩʪʘʚʢʠ ʚ 2019 ʛʦʜʫ ʩ 18 ʜʦ 20% ʧʨʦʠʟʦʰʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ.  

ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʩʨʘʚʥʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʪʦʚʘʨʦʚ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʜʦ ʧʦʷʚʣʝʥʠʷ ʅɼʉ ð 1990 ʛ. ʠ ʥʘ 

2023 ʛ. ʅʘʛʣʷʜʥʦ ʵʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 

ɸʥʘʣʠʟ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʥʘ ʧʝʨʠʦʜ 

ʩ 1990 ʧʦ 2023 ʛʛ. 
ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩ 

ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ 

1990 ʛ., 

ʪʳʩ. ʝʜ. 

2023 ʛ., 

ʪʳʩ. ʝʜ. 

ʀʟʤʝʥʝʥʠʝ, 

2023-1990 

ʊʝʤʧʳ ʧʨʠʨʦʩʪʘ, 

% 

2023/1990 

ʊʨʘʢʪʦʨʘ 214,0 9,4 -204,6 4,4 

ɿʝʨʥʦʫʙʦʨʦʯʥʳʝ 

ʢʦʤʙʘʡʥʳ 
65,7 4,4 -61,3 6,7 

ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ 

ʩʪʘʥʢʦʚ 

70 9,3 -60,7 13,3 

 

ʀʟ ʪʘʙʣʠʮʳ 4 ʚʠʜʥʦ, ʯʪʦ ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʠʩʯʠʩʣʝʥʠʠ 

ʩʦʢʨʘʪʠʣʩʷ ʚ ʜʝʩʷʪʢʠ ʨʘʟ.ɺ 1990 ʛoʜʫ ʚ ʈoʩʩʠʠ ʚʳʧʫʩʢaʣoʩʴ 214,0 ʪʳʩ. 

ʪʨaʢʪʦʨʦʚ, ʘ ʚ 2023 ʛʦʜʫ ʠʭ ʙʳʣʦ ʧʨoʠʟʚʝʜʝʥʦ 9,4 ʪʳʩ., ʯʪʦ ʩoʩʪʘʚʠʣʦ ʣʠʰʴ 

4,4 % ʦʪ ʫʨoʚʥʷ 1990 ʛʦʜʘ. ɿʝʨʥoʫʙʦʨʦʯʥʳʭ ʢoʤʙʘʡʥʦʚ ʚ 1990  ʛ. ʙʳʣo 

ʚʳʧʫʱʝʥo 65,7 ʪʳʩ., ʘ ʚ 2023 ʛ. ï 4,4  ʪʳʩ. (6,7 % ʦʪ 1990 ʛ.). ʇʨoʠʟʚʦʜʩʪʚo 

ʤʝʪaʣʣʦʨʝʞʫʱʠʭ ʩʪaʥʢʦʚ ʦʪʥoʩʠʪʝʣʴʥʦ 1990 ʛoʜʘ ʩʦʩʪʘʚʠʣo ʦʢʦʣʦ 13 %.  

ɼʝʣʘʷ ʚʳʚʦʜ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʣoʛ ʥa ʜoʙʘʚʣʝʥʥʫʶ ʩʪoʠʤʦʩʪʴ ʟʘʥʠʤaeʪ 

ʚʪoʨʦʝ ʤeʩʪʦ ʧʦ ʩoʙʠʨʘʝʤʦʩʪʠ ʥʘʣoʛʦʚʳʭ ʜoʭʦʜʦʚ ʚ ʈʌ. ʆʥ ʷʚʣʷʝʪʩʷ 
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ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʜʦʭʦʜʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʪʘʢ ʢʘʢ ʘʢʢʫʤʫʣʠʨʫʝʪ ʦʪ 

35 ʜʦ 45% ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ (ʧʨʠʤʝʨʥʦ 7 ʪʨʠʣʣʠʦʥʦʚ ʟʘ 2023 ʛʦʜ 

ʧʦʩʪʫʧʠʣʦ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʈʌ). ʕʪʦ ʢʦʣʦʩʩʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʥʘʣʦʛ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʠ 

ʵʢʦʥʦʤʠʢʠ ʈʌ, ʥʦ ʝʩʪʴ ʠ ʜʨʫʛʘʷ ʝʛʦ ʩʪʦʨʦʥʘðʩ ʧʦʷʚʣʝʥʠʝʤ ʅɼʉ ʤʳ ʚʠʜʠʤ, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʣʴʟʷ 

ʛʦʚʦʨʠʪʴ ʦʜʥʦʟʥʘʯʥʦ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ,  ʯʪʦ ʪʦʣʴʢʦ ʅɼʉ ʥʘ ʵʪʦ ʧʦʚʣʠʷʣ, ʥʦ ʦʥ 

ʚʥʝʩ ʩʚʦʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ. 
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ʋɼʂ 331.526 

 

ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʈʓʅʂɸ ʊʈʋɼɸ ɺ ɸʃʊɸʁʉʂʆʄ ʂʈɸɽ 

 

ɸ.ʉ. ʇʦʨʝʯʥʘʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ɺ.ɺ. ʋʛʣʠʥʩʢʘʷ 
ʈʫʙʮʦʚʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ʀ. ʇʦʣʟʫʥʦʚʘè, ʛ. ʈʫʙʮʦʚʩʢ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʩʪʦʷʥʠʷ ʨʳʥʢʘ ʪʨʫʜʘ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʕʪʘ ʪʝʤʘ ʥʝ ʷʚʣʷʝʪʩʷ ʥʦʚʦʡ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʈʳʥʦʢ ʪʨʫʜʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʚʳʟʦʚʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʵʪʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʚ 

ʪʘʢʠʭ ʩʬʝʨʘʭ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʫʨʠʟʤ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʠʡ ʦʪʪʦʢ ʥʘʩʝʣʝʥʠʷ ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʢʨʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʥʦʢ ʪʨʫʜʘ, ʤʠʛʨʘʮʠʷ, ʦʪʪʦʢ ʥʘʩʝʣʝʥʠʷ, ʨʘʙʦʯʘʷ ʩʠʣʘ, ʟʘʨʘʙʦʪʥʘʷ 

ʧʣʘʪʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ ʠ 

ʫʩʠʣʠʚʘʶʱʠʤʠʩʷ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʩʘʥʢʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʫʩʣʦʚʠʷ 

ʜʝʡʩʪʚʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʪʦʷʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʫʜʦʚʦʤ ʠ ʥʘʣʦʛʦʚʦʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʤʦʣʦʜʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʥʝʢʦʪʦʨʳʭ ʨʳʥʢʘʭ ʪʨʫʜʘ ʠ ʜʝʬʠʮʠʪ ʥʘ ʜʨʫʛʠʭ, ʘ ʪʘʢʞʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʙʦʪʳ ʙʝʟ ʦʬʠʮʠʘʣʴʥʦʛʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʠ ʜʨʫʛʠʝ 

ʧʨʦʙʣʝʤʳ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʢʘʢ ʥʘ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ ʚ 

ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʘ. 

ʇʦ ʜʘʥʥʳʤ ʟʘ 2023 ʛʦʜ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʟʘʥʠʤʘʝʪ 1 ʤʝʩʪʦ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʨʝʜʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ, ʧʨʠ ʵʪʦʤ ʫ 

ʥʝʛʦ ʣʫʯʰʠʝ ʧʦʟʠʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩʨʝʜʠ 

ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ.  

ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʝʛʠʦʥʝ ʩʭʦʞʠ ʩ ʦʙʱʝʨʦʩʩʠʡʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: ʩʦʢʨʘʱʝʥʠʝ ʨʦʞʜʘʝʤʦʩʪʠ, ʨʦʩʪ ʩʤʝʨʪʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʝ 

ʤʠʛʨʘʮʠʠ ʠ ʪ.ʜ. [4]. 

ɼʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʤʠʛʨʘʮʠʶ ʚ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʟʘ 2018-2022 ʛʛ. ʚ ʪʘʙʣʠʮʝ 1. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʘʙʣʠʮʫ 1, ʤʳ ʚʠʜʠʤ, ʯʪʦ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʟʘ ʠʟʫʯʘʝʤʳʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʩʥʠʞʝʥʠʝ, ʢʘʢ ʩʤʝʨʪʥʦʩʪʠ, ʪʘʢ ʠ ʨʦʞʜʘʝʤʦʩʪʠ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʜʝʤʦʛʨʘʬʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʜʘʞʝ ʟʘ ʩʯʝʪ ʤʠʛʨʘʮʠʠ.   

ʂʦʣʠʯʝʩʪʚʦ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 5831 

ʯʝʣʦʚʝʢ  (-24,9%). ʏʠʩʣʝʥʥʦʩʪʴ ʫʤʝʨʰʠʭ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʠʣʘʩʴ 

ʥʘ 660 ʯʝʣ. (2%). ʀʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ 

ʥʘʩʝʣʝʥʠʷ ʥʘ 6491 ʯʝʣʦʚʝʢ  (65,9 %). 
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ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʥʦ,  ʯʪʦ ʚ 2022 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2018 ʤʠʛʨʘʮʠʦʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 393 ʯʝʣʦʚʝʢʘ (-5,3 %), ʥʘ ʵʪʦ ʧʦʚʣʠʷʣʦ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʝ ʧʨʠʙʳʣʠ ʚ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʠʭ ʯʠʩʣʦ ʩʦʩʪʘʚʠʣʦ 

7642 ʯʝʣʦʚʝʢʘ (-22,3%). ɺʳʙʳʚʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ ʪʦʞʝ ʩʥʠʟʠʣʦʩʴ ʥʘ 7249 

ʯʝʣʦʚʝʢ (-17,4%) [1]. 

ʅʝʛʘʪʠʚʥʳʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʧʨʦʷʚʣʷʶʪʩʷ 

ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʠʟ-ʟʘ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʚʳʩʦʢʦʛʦ ʦʪʪʦʢʘ ʥʘʩʝʣʝʥʠʷ 

ʚ ʜʨʫʛʠʝ ʨʝʛʠʦʥʳ. 

ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʤʠʛʨʘʮʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʟʘ 

2018-2022 ʛʛ., ʯʝʣ 

ɻʦʜʳ 2018 2019 2020 2021 2022 

ʊʝʤʧʳ 

ʧʨʠʨʦʩʪʘ, 

% 

2022/2018 

ʀʟʤʝʥʝʥʠʝ, 

ʯʝʣ. 

2022-2018 

ʈʦʜʠʚʰʠʝʩʷ 23408 21085 19840 18998 17577 75,1 -5831 

ʋʤʝʨʰʠʝ 33264 32594 38021 43659 33924 102,0 660 

ɽʩʪʝʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʩʪ 

(ʫʙʳʣʴ) 

-9856 -11509 -18181 -24661 -16347 165,9 -6491 

ʇʨʠʙʳʚʰʠʝ 34334 34628 28606 26782 26692 77,7 -7642 

ɺʳʙʳʚʰʠʝ 41745 38779 31022 30295 34496 82,6 -7249 

ʄʠʛʨʘʮʠʦʥʥʳ

ʡ ʧʨʠʨʦʩʪ, 

(ʩʥʠʞʝʥʠʝ) 

-7411 -4151 -2416 -3513 -7804 105,3 -393 

 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʪʪʦʢʘ ʥʘʩʝʣʝʥʠʷ ʠʟ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʠ ʨʝʛʠʦʥʘ ʜʣʷ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʡ ʝʞʝʛʦʜʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴ ʠʣʠ ʟʘʨʘʙʦʪʘʪʴ ʥʘ ʞʠʣʴʝ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʪ.ʜ. [2]. 

ʅʘ 1 ʷʥʚʘʨʷ 2023 ʛʦʜʘ ʥʘʩʝʣʝʥʠʝ ʢʨʘʷ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ ʜʚʫʭ ʤʠʣʣʠʦʥʦʚ 

ʯʝʣʦʚʝʢ, ʘ ʫʙʳʣʴ ʟʘ ʧʨʦʰʝʜʰʠʡ ʛʦʜ ʩʦʩʪʘʚʠʣʘ 16,3 ʪʳʩ. ʯʝʣʦʚʝʢ.   

ɼʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʟʘ 

2017-2022 ʛʛ. (ʪʘʙʣ. 2) 

ʀʟ ʪʘʙʣʠʮʳ 2 ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʝʨʠʦʜʝ ʧʨʦʠʟʦʰʣʦ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʚʷʟʘʥʦ ʩʦ ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ.  
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ʊʘʙʣʠʮʘ 2 

ɸʥʘʣʠʟ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʩʠʣʳ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʟʘ 2017-2022 ʛʛ., ʪʳʩ. ʯʝʣ. 

ʇʦʢʘʟʘʪʝʣʴ 2017 2018 2019 2020 2021 2022 

ʊʝʤʧʳ 

ʧʨʠʨʦʩʪʘ, 

% 
2022/2017 

ʀʟʤʝʥʝʥʠʝ, 

ʪʳʩ.ʯʝʣ. 

 

2022-2017 

ʏʠʩʣʝʥʥʦʩʪʴ 

ʨʘʙʦʯʝʡ 

ʩʠʣʳ ï ʚʩʝʛʦ 

1132,2 1155,7 1139,9 1099,4 1111,7 1162,9 102,7 30,7 

ʤʫʞʯʠʥʳ 594 601,4 586,8 561,6 567,7 589,7 99,3 -4,3 

ʞʝʥʱʠʥʳ 538,2 554,3 553 537,8 544 573,2 106,5 35 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ 

ʥʝʦʜʥʦʨʦʜʥʘ, ʧʨʝʦʙʣʘʜʘʶʪ ʤʫʞʯʠʥʳ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʝʥʦ ʚ ʩʪʨʫʢʪʫʨʝ 

ʨʘʙʦʯʝʡ ʩʠʣʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1.  ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʯʝʡ ʩʠʣʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ  

ʟʘ 2017-2022 ʛʛ.,% 

 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 1 ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʙʦʯʝʡ 

ʩʠʣʳ ʧʨʝʦʙʣʘʜʘʶʪ ʤʫʞʯʠʥʳ. ʇʦ ʜʘʥʥʳʤ ʥʘ 2022 ʛʦʜ ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʣʷʣʘ 50,7%, 

ʯʪʦ ʥʘ 1,8% ʤʝʥʴʰʝ, ʯʝʤ ʚ 2017 ʛʦʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʪʦʤ, ʯʪʦ ʜʦʣʷ ʤʫʞʯʠʥ ʚ ʩʪʨʫʢʪʫʨʝ ʨʘʙʦʯʝʡ ʩʠʣʳ ʤʝʜʣʝʥʥʦ, ʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ ʞʝʥʱʠʥ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɸʣʪʘʡʢʨʘʡʩʪʘʪʘ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʯʠʩʣʝʥʥʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʨʘʷ ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪʩʷ ʠʟ-ʟʘ ʩʥʠʞʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ ʵʪʠ ʧʨʦʮʝʩʩʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ 

ʪʨʫʜʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ [1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʦʪʨʘʞʘʝʪ ʩʠʪʫʘʮʠʶ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʨʳʥʢʝ ʪʨʫʜʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʧʦ ʚʩʝʡ 
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