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ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
 

ʋɼʂ 338.2 

ɹʣʠʥʦʚʘ ɽ.ɸ., ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ ʵʢʦʥʦʤʠʢʝ 

ʉʘʤʘʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʉ.ʇ. ʂʦʨʦʣʸʚʘ 

ʈʦʩʩʠʷ, ʉʘʤʘʨʘ 

 

ʇʈʀʄɽʅɽʅʀɽ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ ʀ ʉʊɸʊʀʉʊʀʏɽʉʂʀʍ 

ʄʆɼɽʃɽʁ ɼʃʗ ʇʈʆɺɽʈʂʀ ʉɹɸʃɸʅʉʀʈʆɺɸʅʅʆʉʊʀ 

ʇʆʂɸɿɸʊɽʃɽʁ ʈɸɿɺʀʊʀʗ ʈɽɻʀʆʅɸ 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʨʘʟʚʠʪʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʠʩʪʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʪʨʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: ʨʝʩʫʨʩʥʳʤ, ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ 

ʩʪʨʫʢʪʫʨʥʳʤ. ʇʨʦʚʝʜʝʥʘ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. ɹʳʣ ʚʳʷʚʣʝʥ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʩʙʘʣʘʥʩ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ 

"ʉʪʨʘʪʝʛʠʠ" ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʮʝʣʷʤ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʘʪʝʛʠʷ, ʩʠʩʪʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ, 

ʨʘʟʨʳʚʥʘʷ ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

The article analyzes the achievement of strategic goals in the socio-economic 

aspect of the development of the Samara region. For this, the use of a balanced 

scorecard is proposed.The balance of socio-economic indicators can be classified 

according to three characteristics: resource, dynamic and structural. A dynamic 

assessment of the balanced development of the region is carried out. The 

dynamicimbalance of the ñStrategyò targets and actual indicators for the respective 

strategic goals of the region was revealed. 

Key words: strategy, balanced scorecards, mathematical model, strategic 

goal, regional economy, discontinuous regression model. 

ʉʠʩʪʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ð ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʦʤʧʘʥʠʠ, 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʝʩʫʨʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʚ 

ʩʪʨʘʪʝʛʠʠ, ʩʦʛʣʘʩʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʥʝʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʨʦʯ. ɽʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʢʘʢ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʪʦ ʜʣʷ 

ʥʝʛʦ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʠʩʪʝʤʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ: ʬʠʥʘʥʩʳ, ʚʥʫʪʨʝʥʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʢʣʠʝʥʪʳ, ʦʙʫʯʝʥʠʝ ʠ 
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ʨʘʟʚʠʪʠʝ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʨʝʛʠʦʥʘ. 

ʏʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʉʉʇ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʫ ʩʫʙʲʝʢʪʘ ʈʌ ʥʘʣʠʯʠʝ 

ʢʨʠʪʝʨʠʝʚ: 1) ʩʪʨʘʪʝʛʠʷ; 2) ʥʝʦʙʭʦʜʠʤʦʩʪʴ; 3) ʵʪʦ ʩʬʝʨʘ ʦʭʚʘʪʘ; 4) 

ʨʝʩʫʨʩʳ; 5) ʜʘʥʥʳʝ; 6) ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʫʯʘʩʪʥʠʢʦʚ; 7) ʧʦʜʜʝʨʞʢʘ ʩʦ 

ʩʪʦʨʦʥʳ ʨʫʢʦʚʦʜʩʪʚʘ1. 

ɺʘʞʥʝʡʰʠʤ ʠʟ ʥʘʟʚʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʪʨʘʪʝʛʠʠ. ʆʥʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʮʝʣʦʩʪʥʦʡ ʠ ʥʘʛʣʷʜʥʦʡ, ʪʘʢ ʢʘʢ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʢʘʟʘʪʝʣʝʡ - ʵʪʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʦʜ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʘʪʝʛʠʠ ʚ ʚʠʜʝ ʢʦʥʢʨʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʟʤʝʥʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʮʝʣʝʡ, ʪʘʢ ʠ ʩʦ 

ʩʪʦʨʦʥʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʝ ʬʘʢʪʦʨʦʚ. ʆʩʪʘʣʴʥʳʝ ʰʝʩʪʴ ʢʨʠʪʝʨʠʝʚ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʫʩʣʦʚʠʷ ʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʩʠʩʪʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʪʨʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: ʨʝʩʫʨʩʥʳʤ, 

ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʠ ʩʪʨʫʢʪʫʨʥʳʤ. ʇʨʦʚʝʜʝʤ ʜʠʥʘʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ʉʫʪʴ ʦʮʝʥʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʩʠʩʪʝʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʡ ʧʨʦʚʝʨʢʝ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʚʝʨʦʷʪʥʦʩʪʠ 

ʦʪʢʣʦʥʝʥʠʷ ʢʦʥʝʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʠʦʜ ʚʧʝʨʝʜ ʦʪ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʝʩʣʠ ʪʝʥʜʝʥʮʠʠ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʩʦʭʨʘʥʷʪʩʷ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʚ ʜʦʢʫʤʝʥʪʝ 

"ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ" (ʜʘʣʝʝ "ʉʪʨʘʪʝʛʠʷ")2. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ "ʉʪʨʘʪʝʛʠʠ" ʙʳʣʦ ʚʳʜʝʣʝʥʦ 10 ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ʮʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʚʠʜʫ ʮʝʣʝʚʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʜʦ 2020 ʛʦʜʘ: 

1. ʇʝʨʚʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʦʩʪʘ; 

2. ɺʪʦʨʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ; 

3. ʊʨʝʪʴʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʩʦʢʨʘʱʝʥʠʝ ʙʝʜʥʦʩʪʠ; 

4. ʏʝʪʚʝʨʪʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ; 

5. ʇʷʪʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʜʦʩʪʫʧʥʦʛʦ ʞʠʣʴʷ ʠ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ; 

6. ʐʝʩʪʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

7. ʉʝʜʴʤʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ; 

8. ɺʦʩʴʤʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʨʘʟʚʠʪʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ; 

9. ɼʝʚʷʪʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʩʦʜʝʡʩʪʚʠʝ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ; 
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10. ɼʝʩʷʪʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ - ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʚʝʜʝʥʥʳʝ 10 ʮʝʣʝʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘ, ʩʦʜʝʨʞʘʱʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʞʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʝʟʘʭ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʤʘʩʩʠʚ ʜʘʥʥʳʭ3, ʚʟʷʪʳʭ ʠʟ çʉʪʨʘʪʝʛʠʠè ʧʦ ʢʦʪʦʨʦʤʫ 

ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʘ ʪʘʢʞʝ ʠʭ ʪʨʝʥʜʘ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ 

ʚʦʟʥʠʢʘʶʱʝʡ ʪʦʯʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʙʳʣʠ 

ʚʳʙʨʘʥʳ ʣʠʥʠʠ ʪʨʝʥʜʘ: ʧʦʣʠʥʦʤʠʥʘʣʴʥʘʷ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ, 

ʨʘʟʨʳʚʥʘʷ ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ. 

ɼʣʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʪʨʝʥʜʳ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ çʉʪʨʘʪʝʛʠʠè ʚ ʨʘʤʢʘʭ ʧʝʨʚʦʡ ʮʝʣʠ 

çʆʙʝʩʧʝʯʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʦʩʪʘè. 

1. ʂʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ (dʝʩʪ). 

ʇʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʪʨʝʥʜ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʣʠʥʝʡʥʦʡ ʨʘʟʨʳʚʥʦʡ ʤʦʜʝʣʴʶ: 

SS = 91,5%, 

ʛʜʝ dʝʩʪ 1 ʠ dʝʩʪ 2 - ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʦ ʠ 

ʧʦʩʣʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

t* - ʪʦʯʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ, t* = 1994 (ʛʦʜ); 

t - ʥʦʤʝʨ ʪʦʯʢʠ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʥʦʤʝʨ ʛʦʜʘ ʚ ʠʥʪʝʨʚʘʣʝ 1990-2016 ʛʛ.); 

SS = 91,5% - ʫʨʦʚʝʥʴ ʦʙʲʷʩʥʝʥʥʦʡ ʚʘʨʠʘʮʠʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 1), ʪʦʯʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʦʩʥʦʚʥʦʡ 

ʪʝʥʜʝʥʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʷʪʦʤ ʧʝʨʠʦʜʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 1994 ʛʦʜʫ. 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 
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2. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ ʢʦʥʝʮ ʛʦʜʘ (P). 

ɼʣʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʚʳʙʨʘʥ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʩ 1990 ʛʦʜʘ ʜʦ 2011 ʛʦʜʘ. 

ʊʨʝʥʜ ʧʦʢʘʟʘʪʝʣʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʢʦʥʝʮ ʛʦʜʘ ʦʧʠʩʳʚʘʝʪʩʷ 

ʧʘʨʘʙʦʣʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 

ʧʨʠ ʦʙʲʷʩʥʝʥʥʦʡ ʚʘʨʠʘʮʠʠ SS = 96,4%. 

ʊʦʯʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʩʪʨʝʤʫʤʝ ʬʫʥʢʮʠʠ. ɼʣʷ 

ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʡʜʝʤ ʧʨʦʠʟʚʦʜʥʫʶ ʬʫʥʢʮʠʠ P(t) ʠ ʧʨʠʨʘʚʥʷʝʤ ʝʝ ʥʫʣʶ. 

ʇʦʣʫʯʘʝʤ ʪʦʯʢʫ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʚ ʛʦʜʫ ˉ7, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

1996 ʛʦʜʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, t* = 1996ʛ. 

 
ʈʠʩ. 2. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʳʩ. ʯʝʣ. 

ɿʥʘʯʝʥʠʷ ʩʘʤʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʦʣʫʯʝʥʥʳʭ ʜʠʥʘʤʠʢ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʪʘʢ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʠʤʝʶʱʠʭʩʷ ʟʘ ʨʷʜ ʣʝʪ ʚ ʨʘʤʢʘʭ ʜʠʘʧʘʟʦʥʘ 

ʥʘʙʣʶʜʝʥʠʷ, ʟʥʘʯʠʪ, ʠʤʝʝʪʩʷ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʮʝʣʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʩʪʨʘʪʝʛʠʠ ʨʝʛʠʦʥʘ ʠ ʬʘʢʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ 

ʪʝʥʜʝʥʮʠʠ ʠʭ ʜʚʠʞʝʥʠʷ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʤʢʘʭ ʧʝʨʚʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ 

ʮʝʣʠ çʆʙʝʩʧʝʯʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʦʩʪʘè ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʴʢʦ 2 

ʧʦʢʘʟʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʢʪʠʯʝʩʢʠʤ ʪʝʥʜʝʥʮʠʷʤ. ʇʨʠʚʝʜʝʤ ʵʪʠ 

ʧʦʢʘʟʘʪʝʣʠ: 

1) ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʨʦʜʠʚʰʠʭʩʷ ʠ ʯʠʩʣʘ ʫʤʝʨʰʠʭ (); 

2) ʜʦʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ (dʩʝʣ.ʥ). ʇʦ ʜʘʥʥʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʛʦʜʦʚʦʛʦ ʧʨʠʨʦʩʪʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʭʦʜ ʥʘ ʟʘʜʘʥʥʳʡ ʢ 2020 ʛ. ʫʨʦʚʝʥʴ 18-20%. 

ʆʩʪʘʣʴʥʳʝ 6 ʧʦʢʘʟʘʪʝʣʝʡ (ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ, 

ʈʦʩʪ ʨʦʞʜʘʝʤʦʩʪʠ, ʉʦʢʨʘʱʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ, ʉʦʢʨʘʱʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʫʙrʣʠ ʥʘʩʝʣʝʥʠʷ, ʋʚʝʣʠʯʝʥʠʝ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʩʪʘ, ʏʠʩʣʝʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, ʉʦʭʨʘʥʝʥʠʝ ʛ. ʉʘʤʘʨʦʡ ʩʪʘʪʫʩʘ ʛʦʨʦʜʘ-ʤʠʣʣʠʦʥʝʨʘ, ʋʚʝʣʠʯʝʥʠʝ 
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ʜʦʣʠ ʜʝʪʝʡ ʠ ʣʠʮ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ) ʠʟ 10 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʟʘʜʘʥʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʪʝʥʜʝʥʮʠʡ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʪʦʨʘʷ ʮʝʣʴ çʉʪʨʘʪʝʛʠʠè - ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ. ɼʘʥʥʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʮʝʣʴ ʩʦʩʪʦʠʪ ʠʟ ʩʝʤʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ 

ʜʚʫʤ ʠʟ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʘʜʘʥʥʳʭ ʪʝʥʜʝʥʮʠʡ. 

1) ʢʦʵʬʬʠʮʠʝʥʪ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ (ʫʤʝʨʰʠʝ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 1 ʛʦʜʘ 

ʥʘ 1000 ʨʦʜʠʚʰʠʭʩʷ (ʂʤʣ). ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʣʠʥʝʡʥʦʡ ʨʘʟʨʳʚʥʦʡ ʤʦʜʝʣʴʶ: 

 
, 

ʛʜʝ ʂʤʣ1, ʂʤʣ2 - ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʣʘʜʝʥʯʝʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʜʦ ʠ 

ʧʦʩʣʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

t* - ʪʦʯʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ, t* = 1999 (ʛʦʜ); 

t - ʥʦʤʝʨ ʪʦʯʢʠ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʥʦʤʝʨ ʛʦʜʘ ʚ ʠʥʪʝʨʚʘʣʝ 1990-2016 ʛʛ.); 

SS = 96,2% - ʫʨʦʚʝʥʴ ʦʙʲʷʩʥʝʥʥʦʡ ʚʘʨʠʘʮʠʠ. 

2) ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʘʯʝʡ ʥʘ 10000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ (Pʚʨ). 

 
ʛʜʝ Pʚʨ1, Pʚʨ2 - ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʘʯʝʡ ʜʦ ʠ ʧʦʩʣʝ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

t* - ʪʦʯʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʪʝʥʜʝʥʮʠʠ, t* = 2003 (ʛʦʜ); 

t - ʥʦʤʝʨ ʪʦʯʢʠ ʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʥʦʤʝʨ ʛʦʜʘ ʚ ʠʥʪʝʨʚʘʣʝ 1990-2016 ʛʛ.); 

SS = 82,3% - ʫʨʦʚʝʥʴ ʦʙʲʷʩʥʝʥʥʦʡ ʚʘʨʠʘʮʠʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʤʝʞʜʫ ʜʚʫʤʷ ʩʤʝʞʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʨʘʤʢʘʭ ʚʪʦʨʦʡ 

ʩʪʨʘʪʝʛʠʠ ʚʳʷʚʣʝʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ. ʕʪʦ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʘʯʝʡ ʥʘ 10000 ʯʝʣ. 

ʥʘʩʝʣʝʥʠʷ (ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ) ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ 

ʥʘ 10000 ʯʝʣ. ʥʘʩʝʣʝʥʠʷ (ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʧʦʩʣʝ ʪʦʯʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ). 

ʇʦ ʦʩʪʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʵʪʦʡ ʮʝʣʠ (ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʝʡ, ʩʥʠʞʝʥʠʝ 

ʤʘʩʰʪʘʙʦʚ ʩʚʝʨʭʩʤʝʨʪʥʦʩʪʠ, ʯʠʩʣʦ ʙʦʣʴʥʠʯʥʳʭ ʢʦʝʢ ʥʘ 10000 ʯʝʣ. ʥʘʩʝʣʝʥʠʷ 

ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʩʨʝʜʥʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʥʘ 10000 ʯʝʣ. ʥʘʩʝʣʝʥʠʷ) 

ʟʘʜʘʥʥʳʝ ʩʪʨʘʪʝʛʠʝʡ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʬʘʢʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʝʤʳʤ ʜʘʥʥʳʤ. 

ʈʦʚʥʦ ʧʦʣʦʚʠʥʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʨʘʤʢʘʭ ʪʨʝʪʴʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ 

çʉʦʢʨʘʱʝʥʠʝ ʙʝʜʥʦʩʪʠè ʠʤʝʶʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ ʬʘʢʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʝʤʳʤʠ: ʨʝʘʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʜʦʭʦʜʳ ʚ 

ʧʨʦʮʝʥʪʘʭ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʛʦʜʫ (Iɼʜ); ʩʦʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʜʫʰʝʚʳʭ ʜʝʥʝʞʥʳʭ 
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ʜʦʭʦʜʦʚ ɼʜ ʩ ʚʝʣʠʯʠʥʦʡ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ ʇʄ ( ); ʜʝʥʝʞʥʳʝ ʜʦʭʦʜʳ 

ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ (ɼʜ); ʧʦʪʨʝʙʣʝʥʠʝ ʤʷʩʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ (ʇʦʪʨ.ʤ); 

ʢʦʵʬʬʠʮʠʝʥʪ ʙʨʘʯʥʦʩʪʠ (ʂʙʨ); ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʙʨʘʢʦʚ ʏʙʨ ʠ ʯʠʩʣʘ 

ʨʘʟʚʦʜʦʚ ʏʨʘʟʚ (); ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɿʟʜʨʘʚ ʢ ʩʨʝʜʥʝʦʙʣʘʩʪʥʦʤʫ ʫʨʦʚʥʶ 

ɿʦʙʱ (); ʜʦʣʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ (dʕɸ). 

ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʠʥʜʠʢʘʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʝʣʠ ʠʤʝʝʪ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʬʘʢʪʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦʩʣʝ ʪʦʯʢʠ ʧʝʨʝʣʦʤʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʘʜʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʕʪʦ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʥʜʦʚ (ʦʪʥʦʰʝʥʠʝ ʜʦʭʦʜʦʚ 10% ʥʘʠʙʦʣʝʝ ʦʙʝʩʧʝʯʝʥʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʠ 10% ʥʘʠʤʝʥʝʝ ʦʙʝʩʧʝʯʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ), ʠʥʜʝʢʩ ɼʞʠʥʠ, ʜʦʣʷ 

ʥʘʩʝʣʝʥʠʷ ʩ ʜʦʭʦʜʘʤʠ ʥʠʞʝ ʚʝʣʠʯʠʥʳ ʧʨʦʞʠʪʦʯʥʦʛʦ ʤʠʥʠʤʫʤʘ, ʧʦʪʨʝʙʣʝʥʠʝ 

ʤʷʩʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ 

ʧʝʥʩʠʠ ʩ ʧʨʦʞʠʪʦʯʥʳʤ ʤʠʥʠʤʫʤʦʤ, ʜʦʣʷ ʨʦʜʠʚʰʠʭ ʞʝʥʱʠʥ, ʥʝ ʩʦʩʪʦʷʚʰʠʭ 

ʚ ʙʨʘʢʝ.) 

ʆʙʱʫʶ ʦʮʝʥʢʫ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʮʝʣʝʡ ʨʝʛʠʦʥʘ BSCʩʨ ʨʘʩʩʯʠʪʘʝʤ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʫʨʘʚʥʝʥʠʷ: 

 
ʛʜʝ invi - ʯʠʩʣʦ ʠʥʚʝʨʩʠʡ ʧʦ i ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʠ, ʧʨʠ ʯʝʤ 

invi =1, ʝʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʘʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʠ ʧʦʢʘʟʘʪʝʣʷ 

ʩʦʚʧʘʜʘʶʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, 

invi =0 ʝʩʣʠ ʬʘʢʪʠʯʝʩʢʘʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʘʜʘʥʥʘʷ ʪʝʥʜʝʥʮʠʠ ʧʦʢʘʟʘʪʝʣʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ; 

- ʯʠʩʣʦ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ4 ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. 

- ʦʙʦʙʱʝʥʥʘʷ ʦʮʝʥʢʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʘʥʘʣʠʟʝ ʉʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʉʘʤʘʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʠʩʙʘʣʘʥʩ ʩʦʩʪʘʚʠʣ 

0,58, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʠʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɹʠʙʠʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ: 

1. ɺʥʝʜʨʝʥʠʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ / Horva,th & Partners: 

ʧʝʨ. ʩ ʥʝʤ. - 3-ʝ ʠʟʜ. - ʄ.: ɸʣʴʧʠʥʘ ɹʠʟʥʝʩ ɹʫʢʩ, 2008. - 478 ʩ. 

2. ʉʪʨʘʪʝʛʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http:/ 

www.economy.samregion.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 01.09.2017). 

3. ʆʬʠʮʠʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʫʙʣʠʢʘʮʠʠ ʊʆɻʉ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://samarastat.gks.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 15.03.2018). 
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4. ʉʘʤʘʨʩʢʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʝʞʝʛʦʜʥʠʢ [ʊʝʢʩʪ]: ʘʥʘʣʠʪ.ʦʙʟʦʨ, 2017 / 

ʊʝʨʨʠʪʦʨ. ʦʨʛʘʥ ʌʝʜʝʨ. ʩʣʫʞʙʳ ʛʦʩ. ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʉʘʤʘʨ. ʦʙʣ. ï ʉʘʤʘʨʘ, 

2017. ï 414 ʩ. 
 

ʋɼʂ  343.8 

ʃʝʙʝʜʝʚ ʈ. ɸ., ʩʪʫʜʝʥʪ 

ʍʘʢʘʩʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʦʩʩʠʷ, ʛ. ɸʙʘʢʘʥ 

ʉʊɸʅʆɺʃɽʅʀɽ ʀ ʈɸɿɺʀʊʀɽ ʇɽʅʀʊɽʅʎʀɸʈʅʆʁ 

ʉʀʉʊɽʄʓ ʉʉʉʈ ɺ 1917-1928 ʛʛ. 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʤʝʪʘʤʠ 

ʟʘʢʣʶʯʝʥʠʷ. ʀʟʫʯʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʦʣʢʥʫʣʘʩʴ 

ʧʝʥʠʪʝʥʮʠʘʨʥʘʷ ʩʠʩʪʝʤʘ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʧʝʨʠʦʜ. ʀʩʩʣʝʜʫʶʪʩʷ ʤʝʨʳ, ʧʨʝʜʧʨʠʥʷʪʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʧʨʦʙʣʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʝʥʠʪʝʥʮʠʘʨʥʘʷ ʩʠʩʪʝʤʘ, ʂʘʨʘʪʝʣʴʥʳʡ ʦʪʜʝʣ 

ʅʂʖ, ʋʛʦʣʦʚʥʳʡ ʢʦʜʝʢʩ ʈʉʌʉʈ 1922 ʛ., ʀʩʧʨʘʚʠʪʝʣʴʥʦ-ʪʨʫʜʦʚʦʡ ʢʦʜʝʢʩ 

ʈʉʌʉʈ 1924 ʛ. 

The article traces the changes in the management system of conclusion sites. 

The complex of problems that the penitentiary system of the Soviet state faced in the 

period under review is being studied. The measures taken to solve the problems 

under study are investigated. 

Key words: Penitentiary system, NKYU punitive department Criminal Code 

of the RSFSR 1922, Corrective Labor Code of the RSFSR 1924. 

ʅʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ 

ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʰʝʜʰʠʡ ʢ ʚʣʘʩʪʠ ʧʨʦʣʝʪʘʨʠʘʪ ʙʳʣ ʚʳʥʫʞʜʝʥ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʩʠʩʪʝʤʦʡ ʩʦʜʝʨʞʘʥʠʷ 

ʟʘʢʣʶʯʝʥʥʳʭ, ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʷ ʝʝ ʫʧʨʘʚʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʳ, ʧʦʩʢʦʣʴʢʫ 

ʩʘʤʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʘʣʠʯʠʠ ʤʝʩʪ ʟʘʢʣʶʯʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʠʩʯʝʟʣʘ, ʘ 

ʥʘʧʨʦʪʠʚ, ʫʩʠʣʠʣʘʩʴ, ʷʚʣʷʷʩʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʜʘʚʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʦʪʠʚʥʠʢʦʚ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʵʪʦʛʦ ʧʝʨʠʦʜʘ, ʩʪʦʷʱʘʷ ʧʝʨʝʜ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʴʶ, ʚ 

ʫʩʪʘʥʦʚʣʝʥʠʠ ʧʦʣʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʦʡ ʩʪʨʘʥʳ, ʯʪʦ 

ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʚʳʟʚʘʣʦ ʦʪʚʝʪʥʫʶ ʨʝʘʢʮʠʶ ʚ ʬʦʨʤʝ ʩʘʙʦʪʘʞʘ, ʧʨʦʙʣʝʤʘ 

ʧʨʝʦʜʦʣʝʥʠʷ ʢʦʪʦʨʦʛʦ ʨʝʰʘʣʘʩʴ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʟʥʘʯʝʥʠʷ ɺʦʝʥʥʦ-

ʨʝʚʦʣʶʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ (ɺʈʂ), ʟʘʜʘʯʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʠʩʴ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʝ ʩʣʫʞʝʙʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʪʶʨʝʤʥʳʡ ʧʦʨʷʜʦʢ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʪʶʨʝʤ.  

ʅʘʩʫʱʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ 

ʥʦʚʦʛʦ ʪʠʧʘ, ʙʦʣʝʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʢ ʨʝʰʝʥʠʶ ʚʧʝʨʝʜʠʩʪʦʷʱʠʭ ʟʘʜʘʯ, 

ʧʦʚʣʝʢʣʘ ʟʘ ʩʦʙʦʡ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ 

ʤʝʩʪ ʩʦʜʝʨʞʘʥʠʷ ʟʘʢʣʶʯʝʥʥʳʭ. ʉ 12 ʜʝʢʘʙʨʷ 1917 ʛ. ʫʧʨʘʚʣʝʥʠʝ ʤʝʩʪʘʤʠ 

ʟʘʢʣʶʯʝʥʠʷ ʙʳʣʦ ʚʦʟʣʦʞʝʥʦ ʥʘ ʅʘʨʦʜʥʳʡ ʢʦʤʠʩʩʘʨʠʘʪ ʶʩʪʠʮʠʠ ʠ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʊʶʨʝʤʥʘʷ ʢʦʣʣʝʛʠʷ, ʧʦʟʜʥʝʝ, ʚ ʤʘʝ 1918 ʛ. ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʚ 

ʂʘʨʘʪʝʣʴʥʳʡ ʦʪʜʝʣ ʅʂʖ. 

https://teacode.com/online/udc/34/343.81.html
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ʈʝʬʦʨʤʘ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʧʦʪʨʝʙʦʚʘʣʘ ʦʪ 

ʨʫʢʦʚʦʜʩʪʚʘ ʤʝʩʪ ʩʦʜʝʨʞʘʥʠʷ ʦʩʫʞʜʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʝʥʠʷ, ʠ ʛʣʘʚʥʦʝ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ. ʌʦʨʤʠʨʫʝʤʘʷ 

ʧʝʥʠʪʝʥʮʠʘʨʥʘʷ ʩʠʩʪʝʤʘ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʳʣʘ ʟʘʢʨʝʧʣʝʥʘ ʚʦ 

ɺʨʝʤʝʥʥʦʡ ʠʥʩʪʨʫʢʮʠʠ ʦʪ 1918 ʛ. ʦ ʣʠʰʝʥʠʠ ʩʚʦʙʦʜʳ ʢʘʢ ʤʝʨʝ ʥʘʢʘʟʘʥʠʷ ʠ ʦ 

ʧʦʨʷʜʢʝ ʦʪʙʳʚʘʥʠʷ ʪʘʢʦʚʦʛʦ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʘʣʘ ʩʣʝʜʫʶʱʠʝ ʧʝʨʝʯʝʥʴ ʤʝʩʪ 

ʟʘʢʣʶʯʝʥʠʷ: 

1) ʪʶʨʴʤʳ; 

2) ʨʝʬʦʨʤʘʪʦʨʠʠ ʠ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʝ ʢʦʣʦʥʠʠ; 

3) ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʟʘʚʝʜʝʥʠʷ ʜʣʷ ʣʠʮ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʪʦʨʳʤ 

ʠʤʝʶʪʩʷ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʦʩʣʘʙʣʝʥʠʷ ʨʝʞʠʤʘ ʠʣʠ ʜʣʷ ʜʦʩʨʦʯʥʦʛʦ 

ʦʩʚʦʙʦʞʜʝʥʠʷ; 

4) ʦʭʨʘʥʷʝʤʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʟʘʚʝʜʝʥʠʷ ʜʣʷ ʧʦʤʝʱʝʥʠʷ ʧʨʝʩʪʫʧʥʠʢʦʚ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ; 

5) ʪʶʨʝʤʥʳʝ ʙʦʣʴʥʠʮʳ. 

ʄʝʞʜʫ ʪʝʤ, ʨʝʘʣʴʥʦ ʠʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʤʝʩʪ ʩʦʜʝʨʞʘʥʠʷ 

ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʥʘʣʠʯʠʠ ʙʳʣʠ ʪʦʣʴʢʦ ʪʶʨʴʤʳ ʠ ʪʶʨʝʤʥʳʝ ʙʦʣʴʥʠʮʳ. 

ʆʩʪʘʣʴʥʳʝ ʧʨʝʜʩʪʦʷʣʦ ʝʱʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʦʙʫʩʪʨʦʠʪʴ. 

ʉʢʣʘʜʳʚʘʶʱʘʷʩʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʩʠʪʫʘʮʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʦʢʘʟʳʚʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩʦʚʝʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʥʝ ʧʦʟʚʦʣʷʣʘ ʨʫʢʦʚʦʜʩʪʚʫ ʩʪʨʘʥʳ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʤʝʩʪ ʩʦʜʝʨʞʘʥʠʷ ʟʘʢʣʶʯʝʥʥʳʭ, ʚʳʜʝʣʷʷ ʜʣʷ 

ʝʝ ʥʫʞʜ ʩʘʤʳʡ ʥʝʦʙʭʦʜʠʤʳʡ ʤʠʥʠʤʫʤ. ʇʦʵʪʦʤʫ ʥʝ ʚʩʝ ʚʠʜʳ ʤʝʩʪ ʣʠʰʝʥʠʷ 

ʩʚʦʙʦʜʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ɺʨʝʤʝʥʥʦʡ ʠʥʩʪʨʫʢʮʠʝʡ 1918 ʛ., ʙʳʣʠ ʩʦʟʜʘʥʳ.  

ʗʚʣʷʚʰʠʝʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ ʤʝʨʳ ʧʦ 

ʫʩʠʣʝʥʠʶ ʟʘʢʦʥʥʦʩʪʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ 

ʧʨʝʜʧʨʠʥʠʤʘʚʰʠʝʩʷ ʩ ʥʘʯʘʣʘ 20-ʭ ʛʛ. ʚ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ, ʪʨʝʙʦʚʘʣʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʩʝʡ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʜʦ ʧʨʠʭʦʜʘ ʢ ʚʣʘʩʪʠ 

ʙʦʣʴʰʝʚʠʢʦʚ ʩʠʩʪʝʤʳ ʦʨʛʘʥʦʚ ʧʨʘʚʦʧʦʨʷʜʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ 

ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ 

ʈʉʌʉʈ 1922 ʛʦʜʘ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʟʨʝʚʘʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ 

ʦʨʛʘʥʦʚ, ʠʩʧʦʣʥʷʶʱʠʭ ʥʘʢʘʟʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʩʪʨʦ ʩʪʦʷʣ ʢʘʜʨʦʚʳʡ ʚʦʧʨʦʩ, ʘ 

ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʦ ʢʘʞʜʦʛʦ ʠʟ ʚʝʜʦʤʩʪʚ, 

ʫʧʨʘʚʣʷʚʰʠʭ ʠʩʧʦʣʥʝʥʠʝʤ ʥʘʢʘʟʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʢʘʜʨʦʚʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʤʝʩʪ ʟʘʢʣʶʯʝʥʠʷ ʯʘʩʪʠʯʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʧʨʝʪʠʪʝʣʴʥʳʡ 

ʮʠʨʢʫʣʷʨ ʅʂʖ ʈʉʌʉʈ ʦʪ 9 ʬʝʚʨʘʣʷ 1922 ʛ. ʨʝʰʘʣʠʩʴ ʟʘ ʩʯʝʪ ʧʨʠʚʣʝʯʝʥʠʷ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʦʭʨʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʤʝʩʪʘ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ, ʘ 

ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʜʟʠʨʘʪʝʣʝʡ, ʥʝʢʦʪʦʨʳʭ çʦʙʨʘʟʮʦʚʳʭè ʦʩʫʞʜʝʥʥʳʭ. 

ʋʢʘʟʘʥʥʳʡ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʘʚʣʠʚʘʣʠ ʧʦʪʨʝʙʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʬʫʥʢʮʠʡ ʧʦ 

ʠʩʧʦʣʥʝʥʠʶ ʥʘʢʘʟʘʥʠʡ ʚ ʝʜʠʥʦʤ ʦʨʛʘʥʝ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʦʟʥʘʯʠʣʦ ʨʷʜ 

ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʣʘʥʝ 

ʫʥʠʬʠʢʘʮʠʠ ʧʨʘʢʪʠʢʠ ʠʩʧʦʣʥʝʥʠʷ ʥʘʢʘʟʘʥʠʡ, ʪʘʢ ʢʘʢ ʠʟʜʘʥʥʳʝ ʥʘ ʪʦʪ 
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ʤʦʤʝʥʪ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʧʨʦʪʠʚʦʨʝʯʠʣʠ ʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ.  

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ 03.11.1922 ʛ. ʙʳʣʦ ʫʪʚʝʨʞʜʝʥʦ 

ɺʨʝʤʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦ ɻʋʄɿ ʅʂɺɼ ʈʉʌʉʈ ʠ ʝʛʦ ʤʝʩʪʥʳʭ ʦʨʛʘʥʘʭ, ʥʘ 

ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʣʘʛʘʣʦʩʴ ʨʝʘʣʠʟʘʮʠʷ ʢʘʨʘʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʠʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʩʪ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ. 

ʅʘʯʘʣʦ ʜʝʡʩʪʚʠʷ ʚ 1924 ʀʊʂ ʈʉʌʉʈ ʧʦʪʨʝʙʦʚʘʣʦ ʨʘʟʲʷʩʥʝʥʠʷ ʝʛʦ 

ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʚʩʝʤ ʢʘʪʝʛʦʨʠʷʤ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʩʪ ʟʘʢʣʶʯʝʥʠʷ 

ʦʩʫʞʜʝʥʥʳʭ, ʯʪʦ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʘʢʪʠʚʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʥʘ ʧʨʦʭʦʜʠʚʰʝʤ 

ʩʦ 25 ʥʦʷʙʨʷ ʧʦ 1 ʜʝʢʘʙʨʷ 1924 ʛ. II ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʩʲʝʟʜʝ ʨʘʙʦʪʥʠʢʦʚ 

ʧʝʥʠʪʝʥʮʠʘʨʥʦʛʦ ʜʝʣʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʜʥʠʤʘʣʠʩʴ ʥʘʩʫʱʥʳʝ ʧʨʦʙʣʝʤʳ, ʪʘʢʠʝ 

ʢʘʢ: ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʩʪ ʟʘʢʣʶʯʝʥʠʷ; ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 

ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʝʨʝʧʦʣʥʝʥʠʷ ʤʝʩʪ ʣʠʰʝʥʠʷ 

ʩʚʦʙʦʜʳ; ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʫʨʦʚʥʷ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʥʘʜʟʠʨʘʪʝʣʝʡ; 

ʦʪʩʫʪʩʪʚʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʟʘʢʣʶʯʝʥʠʷ ʠ ʜʨ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ, ʧʨʠʢʘʟʦʤ ʧʦ ʅʂɺɼ 

ʈʉʌʉʈ ʦʪ 1 ʠʶʣʷ 1925 ʛ., ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʥʘʨʦʜʥʳʤʠ ʢʦʤʠʩʩʘʨʠʘʪʘʤʠ 

ʶʩʪʠʮʠʠ, ʧʨʦʩʚʝʱʝʥʠʷ ʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʦ 

ʠʟʫʯʝʥʠʶ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʚ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʙʦʨʴʙʝ ʩ ʜʘʥʥʳʤ ʷʚʣʝʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ɺʎʄʂ ʠ ʉʅʂ 

ʈʉʌʉʈ ʦʪ 23 ʤʘʨʪʘ 1925 ʛ. ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʋʩʪʘʚ ʩʣʫʞʙʳ ʧʦ ʤʝʩʪʘʤ 

ʟʘʢʣʶʯʝʥʠʷ, ʦʧʨʝʜʝʣʠʚʰʠʡ ʧʦʨʷʜʦʢ ʧʨʠʝʤʘ, ʫʚʦʣʴʥʝʥʠʷ ʠ ʧʨʦʭʦʞʜʝʥʠʷ 

ʩʣʫʞʙʳ ʚ ʤʝʩʪʘʭ ʟʘʢʣʶʯʝʥʠʷ ʈʉʌʉʈ ʣʠʮʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʩʪʨʦʝʚʦʛʦ 

ʩʦʩʪʘʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚʦʛʦ 

ʩʦʩʪʘʚʘ, ʩ 27.02.1926 ʛ. ʚ ʄʦʩʢʚʝ ʦʪʢʨʳʣʠʩʴ ʪʨʝʭʤʝʩʷʯʥʳʝ ʧʝʥʠʪʝʥʮʠʘʨʥʦ-

ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʫʨʩʳ, ʘ ʩ ʦʩʝʥʠ 1928 ʛ. ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʢʫʨʩʳ ʧʝʥʠʪʝʥʮʠʘʨʥʦʛʦ ʧʨʘʚʘ. ɽʱʝ ʯʝʨʝʟ ʛʦʜ, ʩ ʦʩʝʥʠ 1929 

ʛ. ʚ ʄʦʩʢʚʝ ʦʪʢʨʳʣʠʩʴ ɺʳʩʰʠʝ ʢʫʨʩʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʩʪʘʨʰʝʛʦ 

ʥʘʯʘʣʴʩʪʚʫʶʱʝʛʦ ʩʦʩʪʘʚʘ ʤʠʣʠʮʠʠ ʠ ʠʩʧʨʘʚʠʪʝʣʴʥʦ-ʪʨʫʜʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ. 

ɺ ʮʝʣʦʤ, ʜʘʥʥʳʝ ʤʝʨʳ ʧʦʟʚʦʣʠʣʠ ʢ ʢʦʥʮʫ 20-ʭ ʛʛ. ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʩʦʚʝʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ. 

ʅʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʘʩʴ ʥʝʨʝʰʝʥʥʦʡ ʧʨʦʙʣʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ ʫʯʨʝʞʜʝʥʠʡ ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ 

ʩʠʩʪʝʤʳ. ʂ ʢʦʥʮʫ 20-ʭ ʛʛ. ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʨʘʟʚʠʪʠʝ ʜʘʥʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʘʨʷʜʫ ʩ ʢʦʣʦʥʠʷʤʠ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ, 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ ʤʝʥʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʚ ʵʪʦʤ ʧʣʘʥʝ ʤʝʩʪʘ ʟʘʢʣʶʯʝʥʠʷ, ʣʠʙʦ 

ʪʘʢʠʝ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʚ ʧʨʠʥʮʠʧʝ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʪʘʢʞʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʘʣʠʯʠʶ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʙʣʘʛʦʧʦʣʫʯʥʳʝ ʚ 

ʵʪʦʤ ʧʣʘʥʝ ʫʯʨʝʞʜʝʥʠʷ ʨʘʩʧʦʣʘʛʘʣʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ 
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ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʥʝʙʦʣʴʰʠʭ ʤʝʩʪ 

ʟʘʢʣʶʯʝʥʠʷ, ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʢʦʪʦʨʳʭ ʙʳʣ ʥʝʚʳʩʦʢʠʤ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʫʣʴʪʫʨʥʦ-

ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʢʦʥʪʠʥʛʝʥʪʘ ʧʦ ʤʝʩʪʘʤ ʟʘʢʣʶʯʝʥʠʷ, ʥʦ ʜʣʷ ʵʪʦʛʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʪʘʢʞʝ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʨʷʜʢʝ ʠʭ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʦ ʩʘʤʘ ʚʦʟʤʦʞʥʦʩʪʴ  ʧʝʨʝʚʦʜʘ ʚʩʝʡ 

ʧʝʥʠʪʝʥʮʠʘʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ, ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʪʨʫʙʯʘʪʦʤʫ, 
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ʪʝʧʣʦʦʙʤʝʥʥʠʢ 

Abstract: This article discusses the types, structure and principle of operation 

of heat exchangers. In particular, the article is devoted to tubular and shell-and-

tube heat exchangers using in the petrochemical industry 
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ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʧʨʠʟʥʘʢʫ, ʘ ʪʘʢʞʝ 

ʧʦ ʩʧʦʩʦʙʫ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ.  

ʊʨʫʙʯʘʪʳʝ ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʩʪʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ, ʤʘʣʳʤʠ ʛʘʙʘʨʠʪʘʤʠ, ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʧʣʦʧʝʨʝʜʘʶʱʝʡ 

ʤʦʱʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʡ ʮʝʥʦʡ. ʊʘʢʦʡ ʪʠʧ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʪʨʫʙʯʘʪʦʛʦ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ ʨʝʟʝʨʚʫʘʨʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʬʦʨʤʝ ʮʠʣʠʥʜʨʘ, ʚ 

ʢʦʪʦʨʳʡ ʚʩʪʨʦʝʥʘ ʪʨʫʙʥʘʷ ʩʝʢʮʠʷ. ʊʨʫʙʥʘʷ ʩʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʣʦʢ ʠʟ 

ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʣʦʞʝʥʥʳʭ ʪʨʫʙʦʢ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʝʥʳ ʚ ʪʨʫʙʥʳʭ ʨʝʰʝʪʢʘʭ ʠʣʠ 

ʜʦʩʢʘʭ. ʊʨʫʙʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʦʩʥʘʱʝʥ ʜʚʫʤʷ ʢʘʤʝʨʘʤʠ (ʧʦʣʦʩʪʷʤʠ): 

ʪʨʫʙʥʦʡ ʧʦʣʦʩʪʴʶ ʠ ʧʦʣʦʩʪʴʶ ʢʦʨʧʫʩʘ. ɺ ʪʨʫʙʥʦʡ ʩʝʢʮʠʠ ʪʝʯʝʪ ʦʜʥʦ ʚʝʱʝʩʪʚʦ, 

ʘ ʚ ʤʝʞʪʨʫʙʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʨʧʫʩʘ ï ʜʨʫʛʦʝ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʪʝʧʣʦʦʙʤʝʥʘ ʧʦʚʳʰʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʚʦʨʦʪʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʱʠʪʢʦʚ ʚ 

ʢʦʨʧʫʩʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʯʝʥʠʷ ʩʨʝʜʳ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ U-ʦʙʨʘʟʥʳʤʠ ʪʨʫʙʢʘʤʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʪʨʫʙʥʫʶ ʨʝʰʝʪʢʫ, ʚ ʢʦʪʦʨʫʶ ʚʚʘʨʝʥʳ U-ʦʙʨʘʟʥʳʝ 

ʪʨʫʙʢʠ. ʆʢʨʫʛʣʝʥʥʘʷ ʯʘʩʪʴ ʪʨʫʙʢʠ ʩʚʦʙʦʜʥʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʦʚʦʨʦʪʥʳʝ ʱʠʪʢʠ ʚ 

ʧʦʣʦʩʪʠ ʢʦʨʧʫʩʘ. ʂ ʧʣʶʩʘʤ ʪʘʢʦʛʦ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʥʝʡʥʦ ʨʘʩʰʠʨʷʪʴ ʪʨʫʙʢʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪ 

ʧʨʠ ʙʦʣʴʰʝʤ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʯʠʩʪʠʪʴ ʪʨʫʙʢʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʥʫʪʴ ʠʟ ʢʦʨʧʫʩʘ ʚʩʶ ʪʨʫʙʥʫʶ ʩʝʢʮʠʶ. ʆʯʠʱʝʥʠʝ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʫʪʝʤ ʭʠʤʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʨʫʙʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ 

 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʢʦʞʫʭʦʪʨʫʙʥʳʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ. 

ɼʘʥʥʳʝ ʘʧʧʘʨʘʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ 
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ʧʦʪʦʢʘʤʠ ʚʝʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʝʛʘʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: ʧʘʨ-

ʞʠʜʢʦʩʪʴ;  ʞʠʜʢʦʩʪʴ-ʞʠʜʢʦʩʪʴ;  ʛʘʟ-ʛʘʟ;  ʛʘʟ-ʞʠʜʢʦʩʪʴ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʘʧʧʘʨʘʪʘ ʚʢʣʶʯʘʝʪ ʧʫʯʦʢ ʪʨʫʙ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚʥʫʪʨʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʢʦʨʧʫʩʘ. ʂʦʨʧʫʩ ʢʦʞʫʭʦʪʨʫʙʥʦʛʦ ʘʧʧʘʨʘʪʘ ʯʘʱʝ ʚʩʝʛʦ 

ʩʚʘʨʝʥ ʠʟ ʣʠʩʪʦʚʦʡ ʩʪʘʣʠ, ʨʝʞʝ ʠʟʛʦʪʦʚʣʝʥ ʤʝʪʦʜʦʤ ʣʠʪʴʷ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2 ï ʂʦʞʫʭʦʪʨʫʙʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ 

 

           

ʊʨʫʙʢʠ ʧʦʜʛʦʥʷʶʪʩʷ ʢ ʜʚʫʤ ʪʨʫʙʥʳʤ ʨʝʰʝʪʢʘʤ ʧʦʩʨʝʜʩʪʚʦʤ ʚʘʣʴʮʝʚʘʥʠʷ 

ʠʣʠ ʩʚʘʨʢʠ. ʉʧʦʩʦʙ ʧʦʜʛʦʥʢʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʊʝʧʣʦʦʙʤʝʥʥʠʢ ʜʘʥʥʦʛʦ ʪʠʧʘ ʦʩʥʘʱʘʝʪʩʷ ʜʚʫʤʷ ʢʨʳʰʢʘʤʠ ʩʦ ʰʪʫʮʝʨʘʤʠ. 

ʂʨʳʰʢʠ ʷʚʣʷʶʪʩʷ ʩʲʝʤʥʳʤʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʪʝʯʝʪ ʧʦ ʪʨʫʙʘʤ. ʄʝʞʪʨʫʙʥʦʝ ʠ ʪʨʫʙʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʨʘʟʜʝʣʷʶʪʩʷ. ɺʪʦʨʦʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʞʪʨʫʙʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʠʤʝʝʪ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʰʪʫʮʝʨʳ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʯʠʩʪʢʠ, ʧʦ 

ʪʨʫʙʘʤ ʪʝʯʝʪ ʪʦ ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʪʚʝʨʜʳʝ ʚʢʣʶʯʝʥʠʷ. ɺʝʱʝʩʪʚʦ 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʦʙʣʘʜʘʝʪ ʘʛʨʝʩʩʠʚʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʭʨʘʥʝʥʠʶ ʪʨʫʙ ʦʪ ʢʦʨʨʦʟʠʠ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʦʪʜʘʯʠ ʩʦ ʩʪʦʨʦʥʳ ʤʝʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʤ, ʪʘʢ 

ʢʘʢ ʧʣʦʱʘʜʴ ʧʨʦʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ ʤʝʞʪʨʫʙʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ ʦʙʱʝʛʦ ʩʫʤʤʘʨʥʦʛʦ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ ʪʨʫʙ. ʇʨʠ ʵʪʦʤ, ʦʙʲʝʤʥʳʝ ʨʘʩʭʦʜʳ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʦʜʠʥʘʢʦʚʳ. ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʦʧʠʩʘʥʥʦʝ ʷʚʣʝʥʠʝ, ʫʚʝʣʠʯʠʚʘʶʪ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʝʨʝʛʦʨʦʜʦʢ ʚ ʤʝʞʪʨʫʙʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 
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ʇʣʘʩʪʠʥʯʘʪʘʷ ʪʝʧʣʦʦʙʤʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʦʪʣʠʯʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ 

ʛʘʙʘʨʠʪʘʤʠ ʠ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʂʦʥʩʪʨʫʢʮʠʷ ʪʘʢʠʭ 

ʘʧʧʘʨʘʪʦʚ ʚʢʣʶʯʘʝʪ ʥʘʙʦʨ ʛʦʬʨʠʨʦʚʘʥʥʳʭ ʧʣʘʩʪʠʥ, ʢʦʪʦʨʳʝ ʦʪʜʝʣʷʶʪʩʷ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ ʧʨʦʢʣʘʜʢʘʤʠ. ʇʨʦʢʣʘʜʢʠ ʦʙʨʘʟʫʶʪ ʛʝʨʤʝʪʠʯʥʳʝ ʢʘʥʘʣʳ. ʉʨʝʜʘ, 

ʦʪʜʘʶʱʘʷ ʪʝʧʣʦ ʪʝʯʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʧʦʣʦʩʪʷʤʠ, ʘ ʚʥʫʪʨʠ ʧʦʣʦʩʪʝʡ 

ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʘ, ʢʦʪʦʨʘʷ ʧʦʛʣʦʱʘʝʪ ʪʝʧʣʦ ʠʣʠ ʥʘʦʙʦʨʦʪ. ʇʣʘʩʪʠʥʳ 

ʤʦʥʪʠʨʫʶʪʩʷ ʥʘ ʰʪʘʥʛʦʚʦʡ ʨʘʤʝ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʣʦʪʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ 

ʜʨʫʛʘ. 

ʈʠʩʫʥʦʢ 4 ï ʇʣʘʩʪʠʥʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʳʡ ʘʧʧʘʨʘʪ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʩʪʨʫʢʮʠʷ ʠʤʝʝʪ ʯʝʪʳʨʝ ʨʘʟʜʝʣʴʥʳʭ ʢʘʥʘʣʘ ʜʣʷ ʚʭʦʜʘ ʠ 

ʚʳʭʦʜʘ ʜʚʫʭ ʩʨʝʜ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. ɼʘʥʥʳʡ ʪʠʧ 

ʘʧʧʘʨʘʪʦʚ ʩʧʦʩʦʙʝʥ ʨʘʩʧʨʝʜʝʣʷʪʴ ʧʦʪʦʢʠ ʧʦ ʚʩʝʤ ʢʘʥʘʣʘʤ ʧʘʨʘʣʣʝʣʴʥʦ ʠʣʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʊʘʢ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʘʞʜʳʡ ʧʦʪʦʢ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʧʦ 

ʚʩʝʤ ʢʘʥʘʣʘʤ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʛʨʫʧʧʘʤ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʜʘʥʥʦʛʦ ʪʠʧʘ ʘʧʧʘʨʘʪʦʚ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʤʧʘʢʪʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʨʘʟʙʦʨʘ 

ʘʛʨʝʛʘʪʘ ʩ ʮʝʣʴʶ ʦʯʠʩʪʢʠ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʧʨʠʯʠʩʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʢʨʫʧʫʣʝʟʥʦʡ ʩʙʦʨʢʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ (ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʤʠʥʫʩʘʤʠ ʪʘʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʢʣʦʥʥʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥʳ ʧʨʦʢʣʘʜʢʠ ʠ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʪʝʧʣʦʚʘʷ ʩʪʦʡʢʦʩʪʴ. 

 

 

 

 

 

 

 

 

 

 

 

 

 



16 
 

ʊʘʙʣʠʮʘ 1 ï ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʊʆɸ 

ʂʦʞʫʭʦʪʨʫʙʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʇʣʘʩʪʠʥʯʘʪʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ 

1) ɹʳʪʦʚʳʝ ʥʫʞʜʳ: ʉʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ;   

2) ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʫʩʪʘʥʦʚʢʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʠʱʝʚʦʡ, ʮʝʣʣʶʣʦʟʥʦ-

ʙʫʤʘʞʥʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ;  

3) ɼʨʫʛʠʝ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: 

ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʚʳʧʘʨʦʚ ʠ ʜʨ. 

1) ʄʝʭʘʥʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ: 

ʦʭʣʘʞʜʘʶʱʠʝ ʤʘʰʠʥʳ  

ʦʭʣʘʞʜʝʥʠʝ ʪʨʘʥʩʤʠʩʩʠʦʥʥʦʛʦ 

ʤʘʩʣʘ     

2) ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: 

ʦʭʣʘʞʜʝʥʠʝ ʤʦʣʦʢʘ 

ʦʭʣʘʞʜʝʥʠʝ ʩʫʩʣʘ                                      

3) ʂʦʤʧʨʝʩʩʦʨʳ: 

ʦʭʣʘʞʜʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʤʘʩʣʘ  

ʦʭʣʘʞʜʝʥʠʝ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʜʨ. 

 

 

 

ʊʘʙʣʠʮʘ  2 ï ʉʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʯʠʭ ʩʨʝʜ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ 

ʊʠʧ/ʇʘʨʘʤʝʪʨʳ 

ʂʦʞʫʭʦʪʨʫʙʯʘʪʳʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ 

ʇʣʘʩʪʠʥʯʘʪʳʡ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ 

ʂʦʨʧ

ʫʩ 

ʊʨʫʙʥʘʷ 

ʩʠʩʪʝʤʘ 

ʉʪʦʨʦʥʘ 

ʧʣʘʩʪʠʥ 

ʉʪʦʨʦʥʘ 

ʢʦʨʧʫʩʘ 

ʈʝʘʛʝʥʪ/ʉʨʝʜʘ ʇʘʨ ɺʦʜʘ ɺʦʜʘ ʅʝʬʪʴ 

ʊʝʤʧʝʨʘʪʫʨʘ 

(ɺʭʦʜ/ɺʳʭʦʜ), Áʉ 

340/2

24 180/215 100/70 15/40 

ʉʢʦʨʦʩʪʴ ʩʨʝʜ 

(ɺʭʦʜ/ɺʳʭʦʜ), ʤ/ʩ 

0,5/0,

99 
2,41/2,46 2,9/2,9 3,1/3,1 

ʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ, ʢʇʘ 35 80 40 500 

ɼʘʚʣʝʥʠʝ, ʙʘʨ 25 180 7,8 39,2 

ʋʜʝʣʴʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ, 

ʢɼʞ/ (ʢʛĬʂ) 
2,3 4,3 4,1 1,9 

ʋʜʝʣʴʥʘʷ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, 

ɺʪ/(ʤĬʂ) 

0,05 0,67 0,67 0,13 

ɺʷʟʢʦʩʪʴ, ʤʇʘĬʩ 0,02 0,16 0,33 22,7 

ʇʣʦʪʥʦʩʪʴ, ʢʛ/ʤ3 9,26 851 968 868 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 
1. ʌʨʘʘʩ ɸ., ʆʮʠʩʠʢ ʄ. ʈʘʩʯʝʪ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ. ï 

ʈʠʧʦʣ ʂʣʘʩʩʠʢ, 2013. 

2. ɹʝʨʤʘʥ ʉ. ʉ. ʊʝʧʣʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ ʠ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʪʫʨʙʦʫʩʪʘʥʦʚʦʢ. ï ʈʠʧʦʣ ʂʣʘʩʩʠʢ, 2013. 

3. ʊʝʧʣʦʦʙʤʝʥʥʳʝ ʘʧʧʘʨʘʪʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // 
ʆʧʠʩʘʥʠʝ ʪʨʫʙʯʘʪʳʭ ʪʝʧʦʦʙʤʝʥʥʠʢʦʚ URL: http://gas-
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burners.ru/teploobmennoe-oborudovanie/teploobmennye-apparaty-i-

oborudovanie/#tubular_heat_exchangers_descr (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 01.12.2018). 

4. ɹʫʨʜʳʛʠʥʘ ɽ.ɺ., ʊʨʦʬʠʤʦʚ ɸ.ʖ., ʍʘʬʠʟʦʚ ʌ.ʄ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʘʙʦʪʳ ʪʝʧʣʦʦʙʤʝʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʅʇɿ//ɺ ʢʥʠʛʝ: 

ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2011. ʉ. 223-224. 

5. ɹʫʨʜʳʛʠʥʘ ɽ.ɺ., ʐʫʤʠʭʠʥʘ ʉ.ɺ. ʉʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʝʧʣʦʦʙʤʝʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʥʘʛʨʝʚʘ ʤʘʟʫʪʘ//ɺ ʩʙʦʨʥʠʢʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪ - 2009. ʉ. 246-249. 

6. ɹʫʨʜʳʛʠʥʘ ɽ.ɺ., ʊʨʦʬʠʤʦʚ ɸ.ʖ. ʄʝʪʦʜ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ/ɺ ʩʙʦʨʥʠʢʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2009. 

ʉ. 249-251. 

7. ʂʨʦʪʦʚʘ ɺ.ɺ., ɹʫʨʜʳʛʠʥʘ ɽ.ɺ. ʂʨʠʪʝʨʠʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ʪʝʧʣʦʦʙʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʠ ʥʝʬʪʝʭʠʤʠʠ//ɺ ʢʥʠʛʝ: 

ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2015. ʉ. 368-369. 

8. ɹʫʨʜʳʛʠʥʘ ɽ.ɺ., ʊʨʦʬʠʤʦʚ ɸ.ʖ. ʉʨʘʚʥʝʥʠʝ ʪʝʧʣʦʦʙʤʝʥʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʜʣʷ ʮʝʣʝʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ/ɺ ʢʥʠʛʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 

2017. ʉ. 345-346. 

9. ɹʫʨʜʳʛʠʥʘ ɽ.ɺ. ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʧʣʦʦʙʤʝʥʘ ʧʨʠ ʥʘʛʨʝʚʝ ʚʳʩʦʢʦʚʷʟʢʠʭ 
ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ//ɺ ʩʙʦʨʥʠʢʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ-2010. ʉ. 210-212. 

10. ʀʰʤʘʝʚʘ ɸ.ʈ., ɹʫʨʜʳʛʠʥʘ ɽ.ɺ. ʇʠʥʯ-ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʢʠ 

ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʢʨʝʢʠʥʛʘ//ɺ ʢʥʠʛʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2018. ʉ. 338-

340. 

 

ʋɼʂ 697.32 

ɼʸʤʠʥ ɸ.ʖ., 

ʉʪʫʜʝʥʪ 3 ʢʫʨʩʘ, ʬʘʢʫʣʴʪʝʪʘ ʊʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʘʬʝʜʨʳ 

ʊʨʘʥʩʧʦʨʪ ʠ ʭʨʘʥʝʥʠʝ ʥʝʬʪʠ ʠ ʛʘʟʘ 

ʐʘʨʠʛʠʥ ʅ.ʀ.,  

ʉʪʫʜʝʥʪ 3 ʢʫʨʩʘ, ʬʘʢʫʣʴʪʝʪʘ ʊʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʘʬʝʜʨʳ 

ʊʨʘʥʩʧʦʨʪ ʠ ʭʨʘʥʝʥʠʝ ʥʝʬʪʠ ʠ ʛʘʟʘ 

 ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʤʦʨʦʜʦʚʘ ʆ.ɺ., 

ʜʦʮʝʥʪ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʢʘʬʝʜʨʘ çʇʨʦʤʳʰʣʝʥʥʘʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘè 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʋʬʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʈʄʆʄɸʉʃɸ ʂɸʂ ʊɽʇʃʆʅʆʉʀʊɽʃʔ  

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʵʥʝʨʛʝʪʠʢʝ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʞʠʜʢʠʡ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ï ʞʠʜʢʦʝ 

ʚʝʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʘʨʦʦʙʨʘʟʥʳʤ, ʧʝʨʝʜʘʶʱʝʝ 

ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ʏʘʱʝ ʚʩʝʛʦ ʥʝʪʦʢʩʠʯʥʳʝ ʪʝʨʤʦʤʘʩʣʘ ʧʨʠʤʝʥʷʶʪ ʠ 

ʜʦʚʦʣʴʥʦ ʫʩʧʝʰʥʦ ʚ ʟʘʢʨʳʪʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʠʩʢʣʶʯʝʥʦ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʝ 

ʛʦʨʷʯʝʛʦ ʤʘʩʣʘ ʩ ʚʦʟʜʫʭʦʤ. ʅʦ ʠʭ ʤʦʞʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʠ ʚ ʦʪʢʨʳʪʦʤ 

ʢʦʥʪʫʨʝ. 
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ʇʨʠʤʝʥʝʥʠʝ ɸʊʄ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ ʚʳʰʝ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷʤʠ, ʧʨʠ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʝʨʤʦʤʘʩʣʘ, ʪʝʧʣʦʥʦʩʠʪʝʣʠ, ʚʠʜʳ ʠ ʩʦʩʪʘʚ ʤʘʩʝʣ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

Annotation: At present, in the power engineering in many industrial 

processes, a heat-transfer fluid is used - a liquid substance, which can also be vapor-

like, transmitting thermal energy. Most often, non-toxic thermal oils are used quite 

successfully in a closed system, where contact of hot oil with air is ruled out. But 

they can also be operated in an open circuit. 

The use of ATM as a coolant allows you to get higher ambient temperatures, 

in comparison with other heat transfer fluids, at lower pressures, which can 

significantly reduce the cost of equipment, as well as improve the efficiency of heat 

supply systems. 

Keywords: Thermal oils, heat carriers, types and composition of oils, 

production.  

 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ-ʵʥʝʨʛʝʥʪʠʢʘʤʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʩʦʚʨʝʤʝʥʥʳʡ ʚʠʜ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ï ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʪʝʨʤʦʤʘʩʣʦ [1]. ʊʝʨʤʦʤʘʩʣʦ ʦʙʣʘʜʘʝʪ 

ʙʦʣʴʰʝʡ ʪʝʧʣʦʚʦʡ ʠʥʝʨʪʥʦʩʪʴʶ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤ ʞʝ ʧʘʨʦʤ, ʥʘʧʨʠʤʝʨ) ï ʪʦ 

ʝʩʪʴ ʦʥʦ ʜʦʣʴʰʝ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʪʝʧʣʦʚʳʝ ʩʚʦʡʩʪʚʘ ʠ ʤʝʜʣʝʥʥʝʝ ʦʩʪʳʚʘʝʪ (ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʣʫʯʘʷʭ ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʦʪʦʧʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ). ʂʨʦʤʝ ʪʦʛʦ, ʩʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʨʤʦʤʘʩʣʦ ʥʝ ʟʘʤʝʨʟʘʝʪ ʧʨʠ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʛʘʟʘ ʠʣʠ ʚʦʜʳ), ʧʦʵʪʦʤʫ ʝʩʣʠ ʪʝʧʣʦʪʨʘʩʩʘ 

ʧʨʦʣʦʞʝʥʘ ʥʘʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʠʣʠ ʧʦʜʟʝʤʥʳʤ, ʥʦ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ, ʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʤʘʩʣʘ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʳʤ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʅʝʬʪʷʥʳʝ ʤʘʩʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʴ ʞʠʜʢʠʭ ʚʳʩʦʢʦʢʠʧʷʱʠʭ 

ʬʨʘʢʮʠʡ, ʦʯʠʱʝʥʥʳʭ ʦʪ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʨʠʤʝʩʝʡ.  

ʇʦʣʫʯʘʶʪ ʵʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʤʘʩʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʦʩʦʙʦʡ (ʛʣʫʙʦʢʦʡ) ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ - ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʚ ʩʫʙʩʪʘʥʮʠʠ ʪʘʢʞʝ 

ʧʦʚʳʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ï ʠ ʪʘʢʠʝ ʤʘʩʣʘ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʤʘʨʢʠʨʦʚʢʦʡ "ɸʄʊ" (ʯʪʦ ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ 

çʘʨʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʤʘʩʣʦ-ʪʝʧʣʦʥʦʩʠʪʝʣʴè). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʘʨʢʠʨʦʚʢʝ ʵʪʦʛʦ 

ʚʠʜʘ ʤʘʩʣʘ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʳ ʫʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ï ʦʙʳʯʥʦ ʵʪʦ ʜʠʘʧʘʟʦʥ ʦʪ 280 ʜʦ 320ʉ̄. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʝʱʝ ʮʝʣʳʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʨʤʦʤʘʩʣʘ, ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʶʱʠʭ ʵʪʦʪ ʚʠʜ ʪʦʧʣʠʚʘ: 

¶ ʐʠʨʦʢʠʡ ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ (ʦʪ 50 ʜʦ 410 ʉ̄); 

¶ ʆʙʰʠʨʥʳʡ ʤʦʱʥʦʩʪʥʦʡ ʩʧʝʢʪʨ (ʦʜʠʥ ʥʘʛʨʝʚʘʪʝʣʴ ʜʦ 45 ʄɺʪ); 

¶ ʊʝʧʣʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦ; 

¶ ʊʝʧʣʦʦʪʜʘʯʘ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ; 
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¶ ʊʝʧʣʦʝʤʢʦʩʪʴ; 

¶ ʎʠʨʢʫʣʷʮʠʷ ʚ ʩʠʩʪʝʤʝ ʙʝʟ ʜʘʚʣʝʥʠʷ (ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʪʦʯʢʝ 

ʢʠʧʝʥʠʷ); 

¶ ɿʘʱʠʪʘ ʦʪ ʢʦʨʨʦʟʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪʦʧʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ; 

¶ ʆʪʩʫʪʩʪʚʠʝ ʚʳʙʨʦʩʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʊʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʢʘʪʝʛʦʨʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ (ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ) ʤʘʩʝʣ-ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʜʠʘʧʘʟʦʥʦʤ, 

ʚʘʨʴʠʨʫʶʱʠʤʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ -115 ʜʦ 410 C̄ [2]. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʝ ʤʘʩʣʘ 

ʤʦʛʫʪ ʥʘʡʪʠ ʠ ʚ ʙʝʟʚʦʟʜʫʰʥʦʤ (ʪʦ ʝʩʪʴ ʟʘʢʨʳʪʦʤ), ʠ ʚ ʦʪʢʨʳʪʦʤ ʢʦʥʪʫʨʝ 

(ʥʘʧʨʠʤʝʨ, ʚ ʢʦʪʣʘʭ ʠ ʚʘʥʥʘʭ). 

ʇʨʠʤeʥeʥʠe. 

ʄaʩʣʷʥʳe ʪeʨʤʦʩʪaʪʳ. ʈaʟʨaʙoʪaʥʳ ʜʣʷ oʙʝʩʧeʯʝʥʠʷ ʟaʜaʥʥʦʡ 

ʪeʤʧʝʨaʪʫʨʳ ʧʨeʩʩ-ʬʦʨʤ ʠ ʢaʣaʥʜʨʦʚ. ʄaʢʩʠʤʘʣʴʥaʷ ʨaʙʦʯaʷ ʪeʤʧʝʨaʪʫʨʘ 

ʪeʨʤʦʩʪaʪʘ ʩoʩʪaʚʣʷʝʪ 300Áʉ. 

ʇaʨʦʛʝʥeʨʘʪʦʨʳ ʩ ʥeʧʨʷʤʳʤ ʥaʛʨʝʚoʤ. ɺ ʢaʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʝʡ 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʨʤʦʤʘʩʣʘ.  

ɺʦʟʜʫʭʦʥʘʛʨʝʚʘʪʝʣʠ. ʊʝʨʤʦʤʘʩʣʦ ʮʠʨʢʫʣʠʨʫʝʪ ʚ ʪʨʫʙʢʘʭ, ʦʤʳʚʘʝʤʳʭ 

ʭʦʣʦʜʥʳʤ ʚʦʟʜʫʭʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʦʙʤʝʥʘ ʧʦʣʫʯʘʝʪʩʷ ʛʦʨʷʯʠʡ ʚʦʟʜʫʭ, 

ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʤʦʞʥʦ ʩ ʣʝʛʢʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʊʝʨʤʦʤʘʩʣʷʥʳʝ ʢʦʪʣʳ. ʅʘʭʦʜʷʪ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʤʝʩʪʦ ʧʘʨʦʚʳʭ ʢʦʪʝʣʴʥʳʭ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʦʛʨʝʚʘ 

ʤʘʟʫʪʘ ʚ ʥʝʬʪʝʭʨʘʥʠʣʠʱʘʭ, ʧʦʣʫʯʝʥʠʷ ʪʝʧʣʘ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ, ʥʝʧʨʷʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʘ.  

ʊʝʧʣʦʥʦʩʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. ʈʘʙʦʪʘʶʱʠʝ ʥʘ ʪʝʨʤʦʤʘʩʣʘʭ 

ʪʝʧʣʦʥʦʩʠʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʟʘʧʘʜʝ. ʅʘʭʦʜʷʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʵʥʝʨʛʝʪʠʢʠ, ʪʘʤ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʡ 

ʧʨʦʮʝʩʩ ʥʘʛʨʝʚʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 450 Áʉ. 

ʂʦʤʧʣʝʢʩ ʚʝʨʭʥʝʛʦ ʨʘʟʦʛʨʝʚʘ ʠ ʩʣʠʚʘ ʪʝʤʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʦʛʨʝʚʘ ʠ ʩʣʠʚʘ ʪʝʤʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʤʘʟʫʪʘ), ʥʝʬʪʠ 

(ʩʣʠʚ ʥʝʬʪʠ), ʙʠʪʫʤʘ (ʥʘʛʨʝʚʘʪʝʣʴ ʙʠʪʫʤʘ) ʠʟ ʞ/ʜ ʮʠʩʪʝʨʥ ʯʝʨʝʟ ʚʝʨʭʥʠʡ ʣʶʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʪʝʨʤʦʤʘʩʣʦ. ʅʦʨʤʳ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʘʩʣʘ ʟʘʚʠʩʷʪ ʦʪ ʤʦʱʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ, ʦʙʲʝʤʘ ʨʘʩʰʠʨʠʪʝʣʴʥʦʛʦ 

ʙʘʢʘ, ʦʙʦʛʨʝʚʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪ.ʜ.  

ɺʠʜʳ ʪʝʨʤʦʤʘʩʝʣ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʥʝʬʪʷʥʳʭ ʤʘʩʝʣ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ 

ʪʨʝʥʠʝ ʤʝʞʜʫ ʪʚʝʨʜʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ ʨʘʟʣʠʯʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʩʪʘʥʢʦʚ, ʜʚʠʛʘʪʝʣʝʡ, ʤʘʰʠʥ ʠ ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ ʠʟʥʦʩ 

[3]. ʇʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʬʪʷʥʳʝ ʤʘʩʣʘ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʤʘʟʦʯʥʳʝ ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʤʘʟʦʯʥʳʝ ʤʘʩʣʘ ʜʝʣʷʪ ʥʘ: ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ, 

ʤʦʪʦʨʥʳʝ, ʤʘʩʣʘ ʜʣʷ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, ʚʘʢʫʫʤʥʳʝ, ʮʠʣʠʥʜʨʦʚʳʝ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʪʨʘʥʩʤʠʩʩʠʦʥʥʳʝ, ʦʩʝʚʳʝ, ʧʨʠʙʦʨʥʳʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ. 
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ʀʥʜʫʩʪʨʠʘʣʴʥʳʝ ʤʘʩʣʘ. 

ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʤʘʨʢʘʭ ʚʩʝʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʘʩʝʣ ʮʠʬʨʘ ʧʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ  ʧʨʠ  50 Áʉ.   

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʘʩʝʣ: 

¶ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʝʨʠʠ ʀ; 

¶  ʜʣʷ  ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ  ʤʝʭʘʥʠʟʤʦʚ ʀʇɻ ; 

¶ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ  ʧʨʦʤʳʰʣʝʥʥʦʛʦ  ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʤʘʩʣʘ ʩʝʨʠʡ ʀʈʧ ʠ ʀʉʧ ʩʣʫʞʘʪ ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ 

ʠ ʯʝʨʚʷʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʘ ʤʘʩʣʘ ʩʝʨʠʠ ʀʊʇ ð ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ  

ʪʷʞʝʣʦʥʘʛʨʫʞʝʥʥʳʭ  ʨʝʜʫʢʪʦʨʦʚ  ʠ ʢʦʨʦʙʦʢ ʩʢʦʨʦʩʪʝʡ; 

¶ ʤʘʩʣʘ ʩʝʨʠʡ ʀʅʉʧ ʠ ʀɻʅʉʧ  ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʥʘʧʨʘʚʣʷʶʱʠʭ 
ʩʢʦʣʴʞʝʥʠʷ; 

¶ ʪʝʣʝʛʨʘʬʥʦʝ ʤʘʩʣʦ ʠ ʩʝʧʘʨʘʪʦʨʥʳʝ ʤʘʩʣʘ ʃ ʠ ʊ ʧʨʠʤʝʥʷʶʪ ʚ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ. 

 

ɼʠʟʝʣʴʥʳʝ ʤʘʩʣʘ. 
ɺ ʯʠʩʣʦ ʜʠʟʝʣʴʥʳʭ ʤʘʩʝʣ ʚʭʦʜʠʪ ʙʦʣʝʝ 50 ʩʦʨʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʠ ʧʦʜʛʨʫʧʧʘʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʠʭ ʤʘʩʝʣ ʠʟʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ. 

ɸʚʠʘʮʠʦʥʥʳʝ ʩʤʘʟʦʯʥʳʝ ʤʘʩʣʘ. 

ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʤʘʩʣʘ ʜʣʷ ʧʦʨʰʥʝʚʳʭ ʠ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ɺ 

ʧʦʨʰʥʝʚʳʭ ʜʚʠʛʘʪʝʣʷʭ ʧʨʠʤʝʥʷʶʪ ʤʘʩʣʘ ʩʝʣʝʢʪʠʚʥʦʡ  ʦʯʠʩʪʢʠ ,  ʤʘʩʣʦ 

ʢʠʩʣʦʪʥʦʡ ʦʯʠʩʪʢʠ; ʚ ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ð ʤʘʩʣʘ ʬʝʥʦʣʴʥʦʡ 

ʦʯʠʩʪʢʠ, ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʩʣʘ ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ɼʣʷ 

ʪʫʨʙʦʚʠʥʪʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʧʨʠʤʝʥʷʶʪ ʩʤʝʩʠ ʠʟ ʤʘʩʝʣ. ʕʪʠ ʤʘʩʣʘ ʩʦʜʝʨʞʘʪ 

ʟʘʛʫʱʘʶʱʫʶ, ʧʨʦʪʠʚʦʠʟʥʦʩʥʫʶ ʠ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʫʶ ʧʨʠʩʘʜʢʠ. 

ʄʘʩʣʘ ʜʣʷ ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ. 

 ɼʘʥʥʳʡ ʚʠʜ ʤʘʩʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʤʘʟʢʠ ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯ ʠ 

ʧʦʜʰʠʧʥʠʢʦʚ ʞʠʜʢʦʩʪʥʦʛʦ ʪʨʝʥʠʷ.  

ɺʘʢʫʫʤʥʳʝ ʤʘʩʣʘ. 
ɼʘʥʥʳʡ ʚʠʜ ʤʘʩʣʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʝʡ ʜʣʷ 

ʚʘʢʫʫʤʥʳʭ ʥʘʩʦʩʦʚ. ʅʦ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʘʢʫʫʤʥʦʛʦ 

ʢʨʝʤʥʠʡʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ ʚ ʚʘʢʫʫʤʥʦʡ ʪʝʭʥʠʢʝ.  

ʎʠʣʠʥʜʨʦʚʳʝ ʤʘʩʣʘ. 
ɼʘʥʥʳʡ ʚʠʜ ʤʘʩʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʤʘʟʢʠ ʛʦʨʷʯʠʭ ʯʘʩʪʝʡ ʧʘʨʦʚʳʭ 

ʤʘʰʠʥ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʮʠʣʠʥʜʨʦʚʳʭ ʤʘʩʝʣ, ʜʣʷ ʤʘʰʠʥ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʥʘ ʧʝʨʝʛʨʝʪʦʤ ʧʘʨʝ, ʠ ʜʣʷ ʤʘʰʠʥ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ ʥʘʩʳʱʝʥʥʦʤ 

ʧʘʨʝ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʩʣʘ. 

  ɼʘʥʥʳʡ ʚʠʜ ʤʘʩʣʘ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʥʝʨʛʝʪʠʢʝ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [4]. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʘʩʣʘ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ:  
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ʪʫʨʙʠʥʥʳʝ  ʤʘʩʣʘ;  

ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʤʘʩʣʘ; 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʩʣʘ.  

 

ʊʨʘʥʩʤʠʩʩʠʦʥʥʳʝ ʤʘʩʣʘ.  
 ɼʘʥʥʳʡ ʚʠʜ ʤʘʩʣʘ ʠʩʧʦʣʴʟʫʶʪ ʚ ʟʫʙʯʘʪʳʭ ʟʘʮʝʧʣʝʥʠʷʭ ʢʦʨʦʙʢʠ 

ʧʝʨʝʜʘʯ, ʟʘʮʝʧʣʝʥʠʷʭ ʢʘʨʪʝʨʘ, ʟʘʜʥʝʛʦ ʤʦʩʪʘ ʠ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ;  

ʆʩʝʚʳʝ ʤʘʩʣʘ.  

ɼʘʥʥʳʡ ʚʠʜ ʤʘʩʣʘ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʚʫʭ ʦʙʣʘʩʪʷʭ. ʇʝʨʚʘʷ 

ï ʦʥʠ ʩʣʫʞʘʪ ʜʣʷ ʩʤʘʟʢʠ ʦʩʝʡ ʢʦʣʝʩʥʳʭ ʧʘʨ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʦʚ ʠ 

ʪʝʧʣʦʚʦʟʦʚ ʠ ʧʦʜʰʠʧʥʠʢʦʚ, ʘ ʚʪʦʨʘʷ -  ʚ ʫʟʣʘʭ ʪʨʝʥʠʷ ʟʫʙʯʘʪʳʭ ʨʝʜʫʢʪʦʨʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʘʣʦʡ ʥʘʛʨʫʟʢʠ.  

ʇʨʠʙʦʨʥʳʝ ʤʘʩʣʘ.  
ɼʘʥʥʳʡ ʚʠʜ ʤʘʩʣʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʤʘʟʢʠ ʂʀʇ, ʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʤʘʰʠʥ, ʤʠʢʨʦʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʯʘʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʈʘʙʦʯʠʝ ʞʠʜʢʦʩʪʠ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 
ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʤʘʩʣʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ. ʇʦ 

ʥʘʟʥʘʯʝʥʠʶ ʥʘ ʞʠʜʢʦʩʪʠ ʜʣʷ ʛʠʜʨʦʩʠʩʪʝʤ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ , ʧʦʜʚʠʞʥʦʡ 

ʥʘʟʝʤʥʦʡ ʠ ʢʦʨʘʙʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʛʠʜʨʦʪʦʨʤʦʟʥʳʝ ʠ ʘʤʦʨʪʠʟʘʪʦʨʥʳʝ 

ʞʠʜʢʦʩʪʠ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʝ ʤʘʩʣʘ ʤʦʛʫʪ ʚʳʧʫʩʢʘʪʴʩʷ ʙʝʟ ʧʨʠʩʘʜʦʢ, ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʟʘʛʫʱʘʶʱʠʭ ʧʨʠʩʘʜʦʢ,  ʠʥʛʠʙʠʪʦʨʦʚ  ʢʦʨʨʦʟʠʠ  ʠ ʦʢʠʩʣʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʘʤʳʭ ʥʦʚʳʭ ʠ ʩʦʚʝʨʰʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʥʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʶ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʯʪʦ, ʨʘʟʫʤʝʝʪʩʷ, ʦʱʫʪʠʤʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʩʦʜʝʨʞʘʥʠʝ, 

ʩʧʦʩʦʙʥʳʭ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ, 

ʥʘʢʦʥʝʮ, ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʩʢʘʟʘʪʴʩʷ ʥʘ ʠʤʠʜʞʝ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. 

ʊʝʨʤʦʤʘʩʣʷʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʝʪ ʨʘʟʣʠʯʥʳʝ  

ʟʘʜʘʯʠ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʢʦʤʧʣʝʢʩʦʚ: ʧʦʣʫʯʝʥʠʝ ʪʝʧʣʘ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʫʞʜ (ʚ ʪ.ʯ. ʛʝʥʝʨʘʮʠʠ ʧʘʨʘ), ʘ ʪʘʢʞʝ ʜʣʷ ʦʪʦʧʣʝʥʠʷ, 

ʚʝʥʪʠʣʷʮʠʠ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʜʨ.  

ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʤ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ (ʜʦ 350¯ʉ), ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʦʡ ʜʣʷ 

ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʧʘʨʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʘʨʦʚʳʝ ʢʦʪʣʳ ʤʦʛʫʪ ʙʳʪʴ ʥʦʚʳʤʠ ʠ ʠʭ ʂʇɼ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ 94%, ʂʇɼ ʚʩʝʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ 60-70%, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʝʨʝʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ. 

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʧʘʨʦʚʘʷ ʩʭʝʤʘ ʠʤʝʝʪ ʨʷʜ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ. 

1. ʇʘʨ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʩʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 

ʩʨʝʜʥʝ-ʚʳʩʦʢʦʡ (ʥʘʧʨʠʤʝʨ ʩ 290 ʜʦ 2400ʉ), ʘ ʚʩʷ ʦʩʪʘʣʴʥʘʷ ʪʝʧʣʦʪʘ, 

ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʢʨʳʪʘʷ ʪʝʧʣʦʪʘ ʧʘʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʫʭʦʜʠʪ 
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ʚ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʝʛʦ ʢʦʥʜʝʥʩʘʮʠʠ ʜʣʷ ʚʦʟʚʨʘʪʘ ʦʙʨʘʪʥʦ 

ʚ ʢʦʪʝʣ (950ʉ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʂʇɼ ʢʦʤʧʣʝʢʩʘ ʩʘʤʳʡ ʥʠʟʢʠʡ (ʤʝʥʴʰʝ 50%). 

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʪʝʧʣʦʪʳ ʥʘ ʥʫʞʜʳ ʦʪʦʧʣʝʥʠʷ ʠ ɻɺʉ 

ʫʣʫʯʰʘʝʪ ʩʝʟʦʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʂʇɼ ʚʦ ʚʨʝʤʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ (ʧʨʠ ʧʦʣʥʦʡ 

ʫʪʠʣʠʟʘʮʠʠ ʪʝʧʣʘ ʦʙʱʠʡ ʂʇɼ ʜʦʩʪʠʛʘʝʪ 82%), ʯʪʦ ʚ ʠʪʦʛʝ ʜʘʝʪ ʟʥʘʯʝʥʠʝ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʂʇɼ ʚ 60-70%. 

ʅʘ ʨʝʜʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʦʩʪʘʪʦʢ ʧʘʨʘ ʧʦʩʣʝ ʪʝʭʥʦʣʦʛʠʠ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʧʘʨʦʚʦʡ ʪʫʨʙʠʥʝ, ʩʪʦʷʱʝʡ ʧʦ 

ʢʦʥʪʫʨʫ ʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʘʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʂʇɼ ʜʦ ʟʥʘʯʝʥʠʡ 75-80% (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʫʨʙʠʥʳ). 

2. ʉʪʦʣʴ ʥʠʟʢʠʡ, ʜʘʞʝ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʦʙʱʠʡ ʂʇɼ ʧʘʨʦʚʦʡ ʢʦʪʝʣʴʥʦʡ ï ʥʝ ʙʦʣʝʝ 80% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 94% ʫ ʢʦʪʣʦʚ 

ï ʚʳʟʚʘʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ 

ʢʦʪʝʣʴʥʦʡ, ʘ ʠʤʝʥʥʦ: 

- ʜʝʘʵʨʘʮʠʷ ʢʦʪʣʦʚʦʡ ʚʦʜʳ;  

- ʧʦʜʦʛʨʝʚ ʧʦʜʧʠʪʢʠ; 

- ʩʣʠʚʳ ʛʦʨʷʯʝʛʦ ʢʦʥʜʝʥʩʘʪʘ; 

- ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʜʫʚʢʠ ʠ ʧʨʦʯʠʝ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʩ ʚʳʩʦʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ (ʜʦ 3500ʉ) ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʪʝʨʤʦʤʘʩʣʦ ʠ ʪʝʨʤʦʤʘʩʣʷʥʳʝ 

ʢʦʪʝʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʥʦʡ ʟʘʤʝʥʦʡ ʧʘʨʦʚʦʡ 

ʢʦʪʝʣʴʥʦʡ. 

ʊʝʨʤʦʤʘʩʣʷʥʘʷ ʢʦʪʝʣʴʥʘʷ ʠʣʠ ʢʦʪʝʣʴʥʘʷ ʪʝʨʤʘʣʴʥʦʛʦ ʤʘʩʣʘ - 

ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʤʠʥʝʨʘʣʴʥʦʝ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʦʝ ʤʘʩʣʦ. ʇʨʠ ʵʪʦʤ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʥʝ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʧʣʦʧʦʪʝʨʴ (ʥʘʧʨʠʤʝʨ: ʚʳʭʦʜ ʩ ʢʦʪʣʘ 

2900ʉ ï ʩʨʘʙʘʪʳʚʘʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 290/2400ʉ ï ʚʦʟʚʨʘʪ ʚ ʢʦʪʝʣ 2400ʉ ï 

ʥʘʛʨʝʚ ʚ ʢʦʪʣʝ 240/2900ʉ). ɺ ʠʪʦʛʝ ʂʇɼ ʪʝʨʤʦʤʘʩʣʷʥʦʡ ʢʦʪʝʣʴʥʦʡ ʨʘʚʥʷʝʪʩʷ 

ʂʇɼ ʢʦʪʣʦʚ 92-94% (ʨʠʩʫʥʦʢ 1). 

ʂʨʦʤʝ ʪʦʛʦ, ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʧʨʠ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʜʦ 3500ʉ) ʠʤʝʝʪ 

ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʦʢʦʣʦ 6 ʘʪʤ, ʯʪʦ ʵʢʦʥʦʤʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʩʨʝʜʩʪʚʘ ʥʘ ʩʝʪʷʭ. 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʪʝʨʤʦʤʘʩʣʷʥʦʡ ʢʦʪʝʣʴʥʦʡ 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʅʝʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʪʝʨʤʘʣʴʥʦʛʦ ʤʘʩʣʘ; 

¶ ʆʪʩʫʪʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ ʟʘʤʝʨʟʘʥʠʷ ʪʝʨʤʦʤʘʩʣʷʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ; 

¶ ʊʦʯʥʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʨʤʘʣʴʥʦʛʦ ʤʘʩʣʘ; 

¶ ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠ ʚʝʨʪʠʢʘʣʴʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʪʝʨʤʦʤʘʩʣʷʥʳʭ 

ʢʦʪʣʦʚ; 

¶ ʆʪʩʫʪʩʪʚʠʝ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

ʉʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ: 

¶ ʚʳʛʨʫʟʢʘ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʟ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʮʠʩʪʝʨʥ; 

¶ ʧʝʨʝʛʨʫʟʢʘ ʛʨʫʟʦʚ ʠʟ ʮʠʩʪʝʨʥ ʚ ʤʦʨʩʢʠʝ ʪʘʥʢʝʨʳ; 

¶ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʘʥʝʨʳ, ɼɺʇ ʠ ɼʉʇ; ʩʫʰʢʘ ʜʨʝʚʝʩʠʥʳ; 

¶ ʧʦʜʦʛʨʝʚ ʙʠʪʫʤʘ; 

¶ ʧʦʜʦʛʨʝʚ ʧʨʝʩʩʦʚ ʠ ʚʫʣʢʘʥʠʟʘʪʦʨʦʚ; ʝʤʢʦʩʪʝʡ; 

¶ ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʪʦʧʣʝʥʠʝ ʠ ʧʨ.; 

ʆʙʱʠʝ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʪʝʨʤʦʤʘʩʣʷʥʦʡ ʩʠʩʪʝʤʳ: 

1. ɼʦʩʪʠʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝʤ 
ʜʘʚʣʝʥʠʠ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʫʧʨʦʱʘʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʩʪʦʠʤʦʩʪʠ ʪʨʫʙ ʠ ʘʨʤʘʪʫʨʳ. 

2. ʊʝʨʤʘʣʴʥʦʝ ʤʘʩʣʦ ʥʝ ʟʘʤʝʨʟʘʝʪ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʚ 

ʪʝʨʤʦʤʘʩʣʷʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʙʝʟʦʧʘʩʥʦ ʥʘʨʫʞʥʫʶ ʧʨʦʢʣʘʜʢʫ 

ʪʝʧʣʦʪʨʘʩʩʳ. ʆʥʦ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʪʝʧʣʦʚʦʡ ʠʥʝʨʪʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʘʨʦʤ, ʪ.ʝ. ʚ ʩʣʫʯʘʝ ʥʝʧʨʝʜʚʠʜʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ ʙʫʜʝʪ ʤʝʜʣʝʥʥʝʝ ʦʩʪʳʚʘʪʴ. 

3. ɿʘʯʘʩʪʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʨʦʚʳʭ 
ʢʦʪʝʣʴʥʳʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʧʦʣʥʳʡ ʚʦʟʚʨʘʪ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʧʦʵʪʦʤʫ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʜʦʙʘʚʣʷʝʪʩʷ ʨʘʩʭʦʜ ʥʘ ʚʦʜʦʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ 

ʫʩʪʘʥʦʚʢʫ ʠ ʩʠʩʪʝʤʫ ʦʯʠʩʪʢʠ ʢʦʥʜʝʥʩʘʪʘ, ʘ ʚ ʪʝʨʤʦʤʘʩʣʷʥʳʭ ʢʦʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤʘ ʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦʣʥʦʩʪʴʶ ʠʟʦʣʠʨʦʚʘʥʘ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

1. ʂʫʥʩʙʘʝʚ ʋ.ɸ., ʊʨʦʬʠʤʦʚ ɸ.ʖ. ʄʦʜʝʨʥʠʟʘʮʠʷ ʚʦʜʦʛʨʝʡʥʦʡ 

ʢʦʪʝʣʴʥʦʡ//ɺ ʩʙʦʨʥʠʢʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2016 ʄʘʪʝʨʠʘʣʳ XI 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2016. ʉ. 368-369. 
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2. ʍʘʬʠʟʦʚ ʌ.ʄ., ʊʨʦʬʠʤʦʚ ɸ.ʖ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʣʦʚ//ɺ ʢʥʠʛʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2006 ʊʝʟʠʩʳ 

ʜʦʢʣʘʜʦʚ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2006. 

ʉ. 194. 

3. ɹʫʨʜʳʛʠʥʘ ɽ.ɺ., ʊʨʦʬʠʤʦʚ ɸ.ʖ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ 

ʧʘʨʦʩʥʘʙʞʝʥʠʷ//ɺ ʩʙʦʨʥʠʢʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2012 ʄʘʪʝʨʠʘʣʳ 

VIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 2012. ʉ. 378-

379. 

4. ɿʘʣʘʣʜʠʥʦʚ ʈ.ɸ., ʊʨʦʬʠʤʦʚ ɸ.ʖ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʪʫʨʙʠʥʥʦʡ 
ʫʩʪʘʥʦʚʢʠ ʚ ʢʦʪʝʣʴʥʦʡ ʛ.ʋʌɸ//ɺ ʢʥʠʛʝ: ʊʨʫʙʦʧʨʦʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2018 

ʊʝʟʠʩʳ ʜʦʢʣʘʜʦʚ XIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. 2018. ʉ. 337-338. 
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ʖʬʝʨʦʚʘ ɸ.ɺ.,  
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ʊɽʈʄʆʕʃɽʂʊʈʀʏɽʉʂʀʁ ʄʆɼʋʃʔ 

 

ɸʥʥʦʪʘʮʠʷ: ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʧʨʝʦʙʨʘʟʫʝʪ ʪʝʧʣʦʪʫ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʵʬʬʝʢʪʝ 

ʇʝʣʴʪʴʝ ʠ ɿʝʝʙʝʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ, ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʦ, 

ʵʬʬʝʢʪ ʇʝʣʴʪʴʝ, ʵʬʬʝʢʪ ɿʝʝʙʝʢʘ, ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ. 

Annotation: Thermoelectric module converts heat into electrical energy, the 

principle of which is based on the Peltier and Seebeck effect. 

Keywords: alternative energy, thermoelectricity, Peltier effect, Seebeck effect, 

thermoelectric module. 

 

ʊʝʨʤoʵʣʝʢʪʨʠʯʝʩʪʚo ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʵʥʝʨʛʝʪʠʢʝ, ʷʚʣʷʷʩʴ ʧʨʠ ʵʪʦʤ ʥʝʜʦʨʦʛʠʤ ʠ ʥʘʜʝʞʥʳʤ ʠʩʪʦʯʥʠʢoʤ ʵʥʝʨʛʠʠ [1]. 

ʎʝʥʘ ʦʜʥʦʛʦ ɺʪ ʜʘʥʥʦʛʦ ʚʠʜʘ ʵʥʝʨʛʠʠ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ ʪʝʧʣʦʚʦʡ 

ʠ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʜʝʰʝʚʣʝ ʦʩʪʘʣʴʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʥɻʝʨʛʠʠ [2].  

ʆʭʣʘʞʜʝʥʠʝ, ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʳʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʘ ʤʦʞʥʦ ʜʘʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ [3]. ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʣʘʟʝʨʥʦʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, 
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ʵʣʝʢʪʨʦʥʠʢʠ, ʨʘʟʣʠʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʚ ʪʨʘʥʩʧʦʨʪʝ, ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ, ʘ 

ʪʘʢʞʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʚ ʙʳʪʫ [4].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʷʚʣʝʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʤʦʜʫʣʝʡ [5]. 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ - ʧʨʠʙʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʪʝʧʣʦʪʫ 

ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ (ʵʬʬʝʢʪ ɿʝʝʙʝʢʘ), ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʧʝʨʝʜʘʯʫ 

ʪʝʧʣʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ʵʬʬʝʢʪ ʇʝʣʴʪʴʝ). ɼʘʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ (ʵʬʬʝʢʪ ɿʝʝʙʝʢʘ) ʥʘʰʣʠ ʩʚʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʛʝʥʝʨʘʪʦʨʘʭ (ʊʕɻ) ʠ ʚ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʫʩʪʘʥʦʚʢʘʭ ʦʭʣʘʞʜʝʥʠʷ (ʵʬʬʝʢʪ ʇʝʣʴʪʴʝ).  

ʇʝʣʴʪʴʝ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʛʣʦʱʝʥʠʝ ʠʣʠ ʦʪʚʝʜʝʥʠʝ ʪʝʧʣʦʪʳ 

ʧʨʠ ʢʦʥʪʘʢʪʝ ʜʚʫʭ ʧʨʦʚʦʜʥʠʢʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʦʚ, ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʥʘ ʠʭ ʩʪʳʢʝ ʧʨʦʭʦʜʠʪ ʪʦʢ. ʇʦʟʞʝ ɽ. ʃʝʥʮ ʧʨʦʚʝʣ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ 

ʢʦʪʦʨʦʤ ʢʘʧʣʶ ʚʦʜʳ ʧʦʤʝʩʪʠʣʠ ʚ ʣʦʞʙʠʥʫ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʩʪʝʨʞʥʝʡ ʚʠʩʤʫʪʘ 

ʠ ʩʫʨʴʤʳ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʘʛʨʝʛʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʧʣʠ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʪʦʢ. ʇʨʠ ʧʨʦʪʝʢʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʘʧʣʷ 

ʧʨʝʚʨʘʱʘʣʘʩʴ ʚ ʣʝʜ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʪʦʢʘ - ʣʝʜ ʪʘʷʣ. ʊʘʢʞʝ ʙʳʣʦ 

ʚʳʷʩʥʝʥʦ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʪʝʢʘʥʠʷ ʪʦʢʘ ʚʣʠʷʝʪ ʥʘ ʚʳʜʝʣʝʥʠʝ ʠʣʠ 

ʧʦʛʣʦʱʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʧʣʘ, ʢʦʪʦʨʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʦ ʥʘʟʚʘʥʦ 

ʪʝʧʣʦ ʇʝʣʴʪʴʝ. ʊʝʨʤʦʧʘʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʷʚʣʝʥʠʷ, ʥʘʟʳʚʘʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʇʝʣʴʪʴʝ (ʨʠʩ. 1).  

 
ʈʠʩ. 1 ï ʕʣʝʤʝʥʪ ʇʝʣʴʪʴʝ 

ʕʬʬʝʢʪ ɿʝʝʙʝʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʨʘʟʥʦʨʦʜʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ ʪʝʨʤʦ-ʕɼʉ ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʤʝʩʪʘ ʢʦʥʪʘʢʪʦʚ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʠ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ʎʝʧʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʧʨʦʚʦʜʥʠʢʦʚ, 

ʥʘʟʳʚʘʝʪʩʷ ʪʝʨʤʦʵʣʝʤʝʥʪʦʤ, ʠʣʠ ʪʝʨʤʦʧʘʨʦʡ.  

ɺʝʣʠʯʠʥʘ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʪʝʨʤʦ-ʕɼʉ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʟʘʚʠʩʠʪ 

ʪʦʣʴʢʦ ʦʪ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʥʠʢʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨ ʛʦʨʷʯʝʛʦ (ɇ1) ʠ ʭʦʣʦʜʥʦʡ (2) 

ʢʦʥʪʘʢʪʘ.  

ɺ ʤʘʣʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʪʝʨʤʦ-ʕɼʉ (E) ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ 

ʬʦʨʤʫʣʝ :  

E = Ŭ12 (T2-T1), 

ʛʜʝ Ŭ12 - ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʘʨʳ (ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ).  
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Ŭ12 ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʦʚʦʜʥʠʢʦʚ, ʥʦ ʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ Ŭ12 ʠʟʤʝʥʷʝʪ 

ʟʥʘʢ.  

ɹʦʣʝʝ ʢʦʨʨʝʢʪʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʪʝʨʤʦ-ʕɼʉ:  

 
 ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʨʤʦʧʘʨ, ʩʦʝʜʠʥʝʥʥʳʭ, ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʘʢʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ (ʪʝʨʤʦʧʘʨʳ) 

ʷʚʣʷʝʪʩʷ ʪʝʣʣʫʨʠʜ ʚʠʩʤʫʪʘ. ɸʢʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʤʝʱʝʥʘ ʤʝʞʜʫ 2 

ʵʣʝʢʪʨʠʯʝʩʢʠ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ - ʪʝʧʣʦʧʨʦʚʦʜʘʤʠ. 

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʊʕʉ) - ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʚʳʧʦʣʥʝʥʥʦʝ ʚ ʚʠʜʝ 

ʥʝʩʢʦʣʴʢʠʭ ʩʢʨʝʧʣʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ, 

ʩʫʱʝʩʪʚʫʶʪ ʦʭʣʘʞʜʘʶʱʠʝ, ʪʝʨʤʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʠ ʛʝʥʝʨʠʨʫʶʱʠʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ.  

ɺ ʥʘʰʝ ʚʨʝʤʷ ʚʳʧʫʩʢʘʶʪʩʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʧʦ ʥʦʚʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

½ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

½ ʠʜʝʘʣʴʥʳʡ ʪʝʧʣʦʚʦʡ ʢʦʥʪʘʢʪ ʩ ʨʘʜʠʘʪʦʨʦʤ; 

½ ʚʳʩʦʢʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʠ ʪʝʧʣʦʚʘʷ ʧʨʦʯʥʦʩʪʴ ʩʣʦʝʚ; 

ɻʣʘʚʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʧʨʠʤʝʥʝʥʠʝ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʪʝʧʣʦʚʳʤʠ 

ʪʨʫʙʘʤʠ ʠ ʪʦʥʢʠʤʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʙʘʨʴʝʨʥʦ-ʢʦʤʤʫʪʘʮʠʦʥʥʳʤʠ 

ʩʣʦʷʤʠ.  

ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ: 

½ ɹʝʩʧʝʨʝʙʦʡʥʦʛʦ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ 

ʧʦʜʩʪʘʥʮʠʡ ʠ ʰʢʘʬʦʚ (ɻʈʇ ʠ ɻʈʐ); 

½ ʆʭʣʘʞʜʝʥʠʷ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʠ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ; 

½ ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ;  

½ ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ;  

½ ʕʣʝʢʪʨʦʛʝʥʝʨʘʮʠʠ.  

  ʆʩʥʦʚʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʷʚʣʷʶʪʩʷ:  

½ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʠ ʜʠʦʜʥʳʭ ʣʘʟʝʨʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 
ʩʠʩʪʝʤʝ ʦʭʣʘʞʜʝʥʠʷ;   

½ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ;  

½ ʥʝʬʪʷʥʳʝ ʠ ʛʘʟʦʚʳʝ ʢʦʤʧʘʥʠʠ;  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ: 

½ ʅʠʟʢʘʷ ʮʝʥʘ; 

½ ʉʧʦʩʦʙʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ 
ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ; 
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½ ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ; 

 ʊʝʨʤʦʵʣʝʢʪʨʠʯʝʩʪʚʦ ï ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ, ʢʦʪʦʨʦʝ ʚ ʙʫʜʫʱʝʤ, ʚʦʟʤʦʞʥʦ, ʩʤʦʞʝʪ ʟʘʤʝʥʠʪʴ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʠʜʳ ʵʥʝʨʛʠʠ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ. 
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ʂʦʘʛʫʣʦʤʝʪʨʳ ʥʝʦʙʭʦʜʠʤʳ ʚ ʢʘʞʜʦʡ ʣʘʙʦʨʘʪʦʨʠʠ, ʪʘʢ ʢʘʢ ʵʪʦʪ 

ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʠʙʦʨ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʤʥʦʛʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʟʥʘʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʫ. 

ʂʦʘʛʫʣʦʤʝʪʨ, ʠʣʠ ʘʥʘʣʠʟʘʪʦʨ ʛʝʤʦʩʪʘʟʘ ï ʵʣʝʢʪʨʦʥʥʳʡ ʧʨʠʙʦʨ, 

ʧʨʠʤʝʥʷʶʱʠʡʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʘʟʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʳ ʛʝʤʦʩʪʘʟʘ. 

ʆʩʥʘʱʝʥʠʝ ʣʘʙʦʨʘʪʦʨʠʠ ʘʥʘʣʠʟʘʪʦʨʦʤ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʙʦʣʴʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʣʫʯʘʷ ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʦʚʝʨʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ [1]. 

ɻʝʤʦʩʪʘʟ ï ʢʦʤʧʣʝʢʩ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʢʫʧʠʨʦʚʘʥʠʶ ʢʨʦʚʦʪʝʯʝʥʠʡ.  

ʉʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʩʪʘʥʦʚʢʫ 

ʢʨʦʚʦʪʝʯʝʥʠʷ ʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʩʦʭʨʘʥʷʶʱʠʭ ʢʨʦʚʴ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʩʠʩʪʝʤʘ ʛʝʤʦʩʪʘʟʘ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʢʨʦʚʠ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʠ 

ʚʥʫʪʨʠ ʩʦʩʫʜʦʚ ʠ ʦʩʪʘʥʦʚʢʫ ʢʨʦʚʦʪʝʯʝʥʠʷ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʩʦʩʫʜʘ [2].  

ʉʝʛʦʜʥʷ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʘʛʫʣʦʤʝʪʨʦʚ ʬʦʨʤʠʨʫʝʪʩʷ 

ʢʘʢ ʟʘ ʩʯʝʪ ʠʤʧʦʨʪʥʳʭ ʧʦʩʪʘʚʦʢ, ʪʘʢ ʠ ʟʘ ʩʯʝʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

ʉʨʝʜʠ ʠʤʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʜʫʢʮʠʷ ʤʠʨʦʚʳʭ ʣʠʜʝʨʦʚ 

ʦʪʨʘʩʣʠ: Roche Diagnostics (ʐʚʝʡʮʘʨʠʷ), TRINITY Biotech (ʀʨʣʘʥʜʠʷ), Human 

(ɻʝʨʤʘʥʠʷ), Insula (ʂʠʪʘʡ), Aggram (ɺʝʣʠʢʦʦʙʨʠʪʘʥʠʷ), Hospitex (ʀʪʘʣʠʷ) [3]. 

ʈʦʩʩʠʶ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʧʘʥʠʷ ʆʆʆ çɸʩʪʨʘ ʃʘʙè, 

ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 30% ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʘʛʫʣʦʤʝʪʨʘ. ʉʨʝʜʠ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʪʘʢʞʝ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʢʦʤʧʘʥʠʶ çDixionè[4]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʚʝʜʫʱʠʝ ʢʦʤʧʘʥʠʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʘʛʫʣʦʤʝʪʨʦʚ ʠ ʠʭ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʚ ʨʫʙʣʷʭ. 

ʊʘʙʣʠʮʘ 1  

ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʢʦʘʛʫʣʦʤʝʪʨʦʚ 
ʇʨʦʠʟʚʦʜʠʪʝʣʴ, 

ʩʪʨʘʥʘ 
ʄʘʨʢʘ ʠʥʢʫʙʘʪʦʨʘ 

ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ, 

ʨʫʙ. 

Roche D, 

ʐʚʝʡʮʘʨʠʷ 
CoaguChek XS 1 200 000 

Aggram, 

ɺʝʣʠʢʦʦʙʨʠʪʘʥʠʷ 
Helena ʉ-1 1 063 000 

Hospitex, ʀʪʘʣʠʷ PLATE SCREEN 1 041 000 

Dixion, ʈʦʩʩʠʷ ʈʝʘʣʘʡʪ 1201 1 030 000 

ɸʩʪʨʘ-ʃʘʙ, ʈʦʩʩʠʷ ɸʢ-37 1 028 000 

TRINITY, ʀʨʣʘʥʜʠʷ Destiny Plus 1 027 500 

Incula, ʂʠʪʘʡ MD-560i 990 000 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʩʘʤʳʡ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʢʦʘʛʫʣʦʤʝʪʨ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʐʚʝʡʮʘʨʠʡ, ʩʘʤʳʡ ʜʦʩʪʫʧʥʳʡ ï ʚ ʂʠʪʘʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʝʝ 

ʥʠʟʢʫʶ ʮʝʥʫ ʢʠʪʘʡʩʢʠʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʘʛʫʣʦʤʝʪʨʦʚ, ʦʥʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ 
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ʫʯʝʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʳʚʘʶʪ ʬʫʥʢʮʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  

ʊʘʙʣʠʮʘ 2 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʘʛʫʣʦʤʝʪʨʦʚ 

ʍʘʨʘʢʪʝʨʠʩʪ

ʠʢʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ, ʤʦʜʝʣʴ ʢʦʘʛʫʣʦʤʝʪʨʘ 

Roch

e D,  

(ʐʚʝʡʮʘʨʠ

ʷ), 

CoaguChek 

XS 

Aggram 

(ɺʝʣʠʢʦʦʙʨʠʪʘʥ

ʠ)̫, Helena ʉ-1 

ɸʩʪʨ

ʘ-ʃʘʙ 

(ʈʦʩʩʠʷ), 

ɸʂ-37 

Insula(ʂʠʪ

ʘʡ), MD-560i  

ʅʝʧʨʝʨʳʚʥʘ

ʷ ʟʘʛʨʫʟʢʘ ʦʙʨʘʟʮʦʚ 
+ + + + 

ʅʝʧʨʝʨʳʚʥʘ

ʷ ʟʘʛʨʫʟʢʘ 

ʨʝʘʛʝʥʪʦʚ 

+ + + + 

ɺʳʧʦʣʥʝʥʠʝ 

ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʢʘʣʠʙʨʦʚʢʠ 

+ + + + 

ɼʘʪʯʠʢ 

ʨʝʛʠʩʪʨʘʮʠʠ 
+ + + + 

ɸʚʪʦʤʘʪʠʯʝʩ

ʢʘʷ ʟʘʛʨʫʟʢʘ 
+ + + + 

ʂʶʚʝʪʳ ʥʘ 

ʙʦʨʪʫ ʘʥʘʣʠʟʘʪʦʨʘ 
800 500 500 240 

ʀʟʤʝʨʠʪʝʣʴʥ

ʳʝ ʢʘʥʘʣʳ 
4 4 4 4 

ʇʝʯʘʪʴ 

ʨʝʟʫʣʴʪʘʪʘ ʩʨʘʟʫ 

ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʘʥʘʣʠʟʘ 

+ + + ï 

ɺʥʝʰʥʠʡ 

ʧʨʠʥʪʝʨ 
+ ï + ï 

ɸʚʪʦʤʘʪʠʯʝ

ʩʢʘʷ ʧʨʦʤʳʚʢʘ 
+ + + ï 

ɺʦʟʚʨʘʪ 

ʜʝʨʞʘʪʝʣʷ ʢʶʚʝʪ 
ï + ï ï 

ʆʧʝʨʘʮʠʦʥʥ

ʘʷ ʩʠʩʪʝʤʘ 

LIN

UX 
LINUX  

LIN

UX 
LINUX  

 

ʀʩʭʦʜʷ ʠʟ ʪʘʙʣʠʮʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʰʚʝʡʮʘʨʩʢʠʡ 

ʢʦʘʛʫʣʦʤʝʪʨ   ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʦʩʪʘʣʴʥʳʝ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ ʨʦʩʩʠʡʩʢʘʷ ʤʦʜʝʣʴ ʧʦʯʪʠ ʥʝ ʫʩʪʫʧʘʝʪ ʝʡ.  

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʦʧʠʩʳʚʘʶʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

(ʨʘʙʦʯʠʝ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 3 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʢʦʘʛʫʣʦʤʝʪʨʦʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ, ʤʦʜʝʣʴ ʢʦʘʛʫʣʦʤʝʪʨʘ 

Roc

he D,  

(ʐʚʝʡʮʘʨʠ

ʷ), 

CoaguChek 

XS 

Aggram 

(ɺʝʣʠʢʦʦʙʨʠʪʘʥ

ʠʷ), Helena ʉ-1 

ɸʩʪ

ʨʘ-ʃʘʙ 

(ʈʦʩʩʠʷ), 

ɸʂ-37 

Insula(ʂʠʪ

ʘʡ), MD-560i 

ɼʣʠʥʘ ʚʦʣʥ, ʥʤ 620 550 420 420 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ

ʥʦʩʪʴ ʪʝʩʪʦʚ ʚ ʯʘʩ 
160 160 160 320 

ʇʦʟʠʮʠʠ ʜʣʷ 

ʧʨʦʙ 
36 36 34 31 

ʇʦʟʠʮʠʠ ʜʣʷ 

ʨʝʘʛʝʥʪʦʚ (ʦʭʣʘʞ.) 
16 16 16 16 

ɼʣʠʥʘ x 

ʐʠʨʠʥʘ x ɺʳʩʪʦʪʘ, ʩʤ 

73 ʭ 

56 x 38 

106 ʭ 60 

x 50 

56 ʭ 

55 x 38 

56 ʭ 55 x 

38 

ʄʘʩʩʘ, ʢʛ 63 38 30 28 

 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʘʛʫʣʦʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʘʛʫʣʦʤʝʪʨʦʚ 

ʍʘʨʘʢʪʝʨʠʩʪ

ʠʢʘ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ, ʤʦʜʝʣʴ ʢʦʘʛʫʣʦʤʝʪʨʘ 

Roch

e D,  

(ʐʚʝʡʮʘʨʠ

ʷ), 

CoaguChek 

XS 

Aggram 

(ɺʝʣʠʢʦʦʙʨʠʪʘʥ

ʠʷ), Helena ʉ-1 

ɸʩʪʨ

ʘ-ʃʘʙ 

(ʈʦʩʩʠʷ), 

ɸʂ-37 

Insula(ʂʠʪ

ʘʡ), MD-560i 

ʇʦʪʨʝʙʣʷʝʤ

ʘʷ ʤʦʱʥʦʩʪʴ 

1500

ɺʪ 
1000ɺʪ 

1000

ɺʪ 
1000ɺʪ 

ʆʙʲʸʤ 

ʦʙʨʘʟʮʘ 

0,05 

- 0,10 ʤʣ 

0,05 - 0,10 

ʤʣ 

0,05 

- 0,10 ʤʣ 

0,05 - 0,10 

ʤʣ 

ʇʠʪʘʥʠʝ 
220 

ɺ, 50-60 ɻʮ 

220 ɺ, 50-

60 ɻʮ 

220 

ɺ, 50-60 ɻʮ 

220 ɺ, 50-

60 ɻʮ 

ʈʘʙʦʯʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

15-

35ÁC 
15-35ÁC 

15-

35ÁC 
15-35ÁC 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮ 3 ʠ 4, ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʡ 

ʢʦʘʛʫʣʦʤʝʪʨ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʧʨʝʚʦʩʭʦʜʠʪ ʟʘʨʫʙʝʞʥʳʝ ʤʦʜʝʣʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʧʦʢʫʧʢʘ ɸʂ-37 ʙʫʜʝʪ ʚʳʛʦʜʥʳʤ ʧʨʠʦʙʨʝʪʝʥʠʝʤ ʜʣʷ ʢʣʠʥʠʢʠ. 
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ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ SMART-ʇʈʆʉʊʈɸʅʉʊɺ 

 

ɸʥʥʦʪʘʮʠʷ: ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʢʦʤʬʦʨʪ ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ 

ʜʚʠʛʘʪʝʣʝʡ ʧʨʦʛʨʝʩʩʘ, ʧʨʠʥʫʞʜʘʷ ʯʝʣʦʚʝʯʝʩʢʫʶ ʤʳʩʣʴ ʚʳʜʫʤʳʚʘʪʴ ʚʩʝ ʥʦʚʳʝ 

ʠ ʥʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʣʠʯʥʦʡ ʞʠʟʥʠ. ʏʝʣʦʚʝʢ ʚʩʝʛʜʘ ʩʪʨʝʤʠʣʩʷ 

ʦʙʫʩʪʨʦʠʪʴ ʩʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʤʘʢʩʠʤʫʤ ʢʦʤʬʦʨʪʘ, 

ʧʨʠʣʘʛʘʷ ʜʣʷ ʵʪʦʛʦ ʤʠʥʠʤʫʤ ʫʩʠʣʠʡ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʷʤ ʩʠʩʪʝʤʳ smart-ʧʨʦʩʪʨʘʥʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʥʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʫʤʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

Annotation: For centuries, comfort has always been one of the engines of 

progress, forcing human thought to invent more and more devices to facilitate 

personal life. People have always sought to arrange their space so as to get the 

maximum comfort, making this a minimum of effort. This article is devoted to the 

capabilities of the system of smart-spaces. 

Key words: engineering systems, automation, smart space. 

 

ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʷʩʴ, ʥʘʫʢʘ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʠ ʜʨʫʛʠʝ 

ʩʬʝʨʳ ʞʠʟʥʠ, ʟʘʩʪʘʚʣʷʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʤ. ɹʳʩʪʨʳʡ ʪʝʤʧ ʞʠʟʥʠ, 

ʫʨʙʘʥʠʟʘʮʠʷ ʠ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʦʚ, ʥʘʧʨʷʞʸʥʥʳʝ ʪʨʫʜʦʚʳʝ ʛʨʘʬʠʢʠ ð ʚʩʸ ʵʪʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʞʠʣʴʷ, ʬʦʨʤʠʨʫʷ ʥʦʚʦʝ 
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ʚʠʜʝʥʠʝ ʥʘ ʢʦʤʬʦʨʪ ʠ ʫʶʪ. ɺʩʸ ʯʘʱʝ ʢʚʘʨʪʠʨʳ ʣʠʰʘʶʪʩʷ ʧʝʨʝʛʦʨʦʜʦʢ, 

ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʩʪʫʜʠʠ, ʤʝʙʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʘ ʜʦʤʘʰʥʠʝ 

ʭʣʦʧʦʪʳ ʚʩʝ ʯʘʱʝ ʚʦʟʣʘʛʘʶʪʩʷ ʥʘ ʫʤʥʫʶ ʙʳʪʦʚʫʶ ʪʝʭʥʠʢʫ ʠ ʧʨʦʜʚʠʥʫʪʳʝ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʚʝʜʫʱʠʝ ʘʨʭʠʪʝʢʪʦʨʳ 

ʠ ʜʠʟʘʡʥʝʨʳ ʠʥʪʝʨʴʝʨʦʚ ʫʞʝ ʩʝʡʯʘʩ ʟʘʜʫʤʳʚʘʶʪʩʷ ʦ ʪʦʤ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 

ʢʚʘʨʪʠʨʘ-ʩʪʫʜʠʷ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ, ʢʘʢʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʦʥʘ ʙʫʜʝʪ ʥʘʜʝʣʝʥʘ ʠ ʯʪʦ ʩʤʦʞʝʪ ʜʘʪʴ ʯʝʣʦʚʝʢʫ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʨʳʥʢʝ ʞʠʣʴʷ ʩ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʩʨʝʜʫ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʠʥʞʝʥʝʨʦʚ, ʚʝʜʫʱʠʡ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ [3]. 

ʂʦʥʮʝʧʮʠʷ çʠʜʝʘʣʴʥʦʛʦ ʠʥʪʝʨʴʝʨʘè ʦʙʲʝʜʠʥʷʝʪ ʤʝʙʝʣʴ ʠ ʜʦʤʘʰʥʶʶ 

ʪʝʭʥʠʢʫ ʚ ʣʝʛʢʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʫʶ ʩʠʩʪʝʤʫ. ʉ ʥʝʡ ʠʥʪʝʨʴʝʨ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʫʤʥʦʝ ʠ ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʙʫʢʚʘʣʴʥʦ ʧʝʨʝʧʦʣʥʝʥʥʦʝ ʩʢʨʳʪʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. ɺ ʦʩʥʦʚʝ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʪʘ ʜʚʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʤʦʜʫʣʷ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʟʦʥʠʨʦʚʘʥʠʝ ʢʚʘʨʪʠʨʳ ð 

ʠʥʪʝʨʴʝʨ ʥʘʯʠʥʘʝʪ ʧʦʜʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʣʶʙʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚʣʘʜʝʣʴʮʘ. 

ɹʫʜʫʱʝʝ ʟʘ ʧʦʜʚʠʞʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʩʪʨʦ ʤʝʥʷʪʴʩʷ 

ʙʝʟ ʫʩʠʣʠʡ ʩʦ ʩʪʦʨʦʥʳ ʭʦʟʷʝʚ. ɼʣʷ ʵʪʦʛʦ, ʪʨʝʙʫʝʪʩʷ ʚʩʝʛʦ ʦʜʥʘ-ʜʚʝ ʦʙʲʸʤʥʳʝ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ, ʩʧʦʩʦʙʥʳʝ ʤʝʥʷʪʴ ʩʚʦʠ ʧʨʦʧʦʨʮʠʠ. ʕʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʙʝʣʠ ʠ ʟʘʤʝʥʠʪʴ ʝʝ 

ʚʳʜʚʠʞʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʩʢʨʳʪʳʤʠ ʚ ʧʝʨʝʛʦʨʦʜʢʘʭ. 

ʊʘʢ ʞʝ ʩʪʘʚʢʘ ʜʝʣʘʝʪʩʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. ʆʥʦ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʨʦʥʠʢʘʝʪ ʚ ʩʘʤʳʝ ʫʜʘʣʸʥʥʳʝ ʫʛʦʣʢʠ ʧʦʤʝʱʝʥʠʷ ʟʘ ʩʯʸʪ 

ʦʪʩʫʪʩʪʚʠʷ ʛʨʦʤʦʟʜʢʠʭ ʧʨʝʜʤʝʪʦʚ ʦʙʩʪʘʥʦʚʢʠ ʠ ʣʠʰʥʠʭ ʩʪʝʥ, ʟʘʢʨʳʚʘʶʱʠʭ 

ʜʦʩʪʫʧ ʠʥʩʦʣʷʮʠʠ. ʈʝʛʫʣʠʨʫʶʪʩʷ ʚʘʨʠʘʥʪʳ ʟʘʪʝʤʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʠʢʠ, ʩ ʧʫʣʴʪʘ. 

ɺ ʠʥʪʝʨʴʝʨʘʭ ʙʫʜʫʱʝʛʦ, ʜʠʟʘʡʥʝʨʳ ʧʨʦʛʥʦʟʠʨʫʶʪ ʦʙʠʣʠʝ ʥʘʪʫʨʘʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʂʘʤʝʥʴ, ʭʣʦʧʦʢ, ʜʝʨʝʚʦ ʜʦʣʞʥʳ ʨʘʜʦʚʘʪʴ ʚʟʛʣʷʜ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʪʝʢʩʪʫʨʘʤʠ ʠ ʧʨʠʥʦʩʠʪʴ ʪʘʢʪʠʣʴʥʳʝ ʫʜʦʚʦʣʴʩʪʚʠʷ.  

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʩʷ ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ ʠ ʧʨʝʜʤʝʪʳ ʦʙʠʭʦʜʘ ʜʦʣʞʥʳ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ ʤʦʜʫʣʴʥʳʝ ʩʠʩʪʝʤʳ. ɺʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʯʘʩʪʴ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʢʨʦʝʪʩʷ ʦʪ ʧʦʩʪʦʨʦʥʥʝʛʦ ʚʟʛʣʷʜʘ ʧʦʜ ʚʥʝʰʥʝ ʮʝʣʴʥʦʡ ʦʙʦʣʦʯʢʦʡ. 

ʊʘʢʘʷ ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ ʤʦʤʝʥʪʘʣʴʥʦ ʩʦʟʜʘʩʪ ʦʱʫʱʝʥʠʝ ʧʦʨʷʜʢʘ, ʩʚʦʙʦʜʳ ʠ 

ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ. 

ʇʨʠʤʝʨʳ ʠʥʪʝʨʴʝʨʦʚ ʢʚʘʨʪʠʨ-ʩʪʫʜʠʡ ʩ ʧʝʨʝʜʦʚʳʤ ʩʮʝʥʘʨʠʝʤ ʞʠʟʥʠ ʚʩʸ 

ʯʘʱʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʘʨʜʠʥʘʣʴʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʨʠʚʳʯʥʳʭ 

ʧʨʝʜʤʝʪʦʚ ʦʙʩʪʘʥʦʚʢʠ ʠ ʙʳʪʘ. ɺ ʪʘʢʠʭ ʩʪʫʜʠʷʭ ʣʠʰʴ ʥʘ ʩʪʨʦʛʦ ʦʪʚʝʜʸʥʥʦʝ 

ʚʨʝʤʷ ʙʘʨʥʳʡ ʩʪʦʣ ʙʳʩʪʨʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʫʭʥʶ: ʚ ʩʪʦʣʝʰʥʠʮʝ ʧʦʷʚʣʷʶʪʩʷ 

ʤʦʡʢʘ ʠ ʚʘʨʦʯʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʜʚʠʛʘʝʪʩʷ ʚʳʪʷʞʢʘ. ʆʜʥʠʤ 

ʧʨʠʢʦʩʥʦʚʝʥʠʝʤ ʢ ʥʫʞʥʦʤʫ ʫʯʘʩʪʢʫ ʜʝʢʦʨʘʪʠʚʥʦʡ ʧʘʥʝʣʠ ʦʪʢʨʳʚʘʝʪʩʷ ʵʢʨʘʥ 
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ʪʝʣʝʚʠʟʦʨʘ. ʊʦ ʞʝ ʢʘʩʘʝʪʩʷ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ, ʩʪʠʨʢʠ, ʛʣʘʞʢʠ ʠ ʫʙʦʨʢʠ. ɺʩʸ 

ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʫʙʠʨʘʝʪʩʷ ʣʝʛʢʦ, ʙʳʩʪʨʦ ʠ ʙʝʩʰʫʤʥʦ.  

ɺʩʸ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʳʪʦʤ, ʜʦʣʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦʜ ʨʫʢʦʡ ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʩʮʝʥʘʨʠʝʤ, ʠ ʧʦʵʪʦʤʫ ʦʪʨʳʚʘʪʴʩʷ ʦʪ 

ʣʶʙʠʤʦʛʦ ʜʝʣʘ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʦʤʘʰʥʠʭ ʜʝʣ.  

 ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʮʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʙʫʜʫʱʝʛʦ ð ʣʠʯʥʦʝ ʚʨʝʤʷ. ʏʪʦʙʳ ʝʛʦ 

ʦʩʚʦʙʦʜʠʪʴ, ʙʳʪʦʚʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪ ʧʨʦʩʪʳʝ ʠ ʫʜʦʙʥʳʝ ʘʚʪʦʤʘʪʳ. ɹʳʪʦʚʘʷ 

ʪʝʭʥʠʢʘ ʩʘʤʘ ʩʧʦʩʦʙʥʘ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʨʘʙʦʯʠʝ ʥʘʩʪʨʦʡʢʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦ ʚʩʝʭ 

ʩʬʝʨʘʭ ʙʳʪʘ ʙʫʜʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʢʘʞʜʦʤ ʧʨʦʮʝʩʩʝ. ɹʫʜʴ ʪʦ, ʢ ʧʨʠʤʝʨʫ, 

ʵʢʦʣʦʛʠʯʥʘʷ ʩʪʠʨʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʠʩʪʠʨʘʥʠʷ ʚʝʱʝʡ ʠ ʩʦʭʨʘʥʷʝʪ 

ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʮʚʝʪ ʪʘʢ, ʣʝʛʢʘʷ ʠ ʨʘʚʥʦʤʝʨʥʘʷ ʩʫʰʢʘ ʙʝʣʴʷ ʩ ʧʦʤʦʱʴʶ 

3D-ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʧʘʨʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʝʞʝʩʪʴ ʧʨʦʜʫʢʪʦʚ ʠ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ ʚ ʯʝʪʳʨʝ ʨʘʟʘ ʜʦʣʴʰʝ. ʀ ʚʩʸ ʵʪʦ ð ʚ ʫʩʣʦʚʠʷʭ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʢʘʢ ʚ ʭʦʣʦʜʠʣʴʥʠʢʘʭ ʠ 

ʤʦʨʦʟʠʣʴʥʳʭ ʢʘʤʝʨʘʭ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʙʫʜʫʱʝʛʦ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʪʦ, ʯʪʦ ʜʦʤʘʰʥʠʝ ʙʳʪʦʚʳʝ ʜʝʣʘ 

ʜʦʣʞʥʳ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʭʦʟʷʝʚʘʤʠ ʢʘʢ ʠʥʪʝʨʝʩʥʘʷ ʠʛʨʘ, ʘ ʥʝ ʪʷʞʝʣʳʡ, 

ʝʞʝʜʥʝʚʥʳʡ ʪʨʫʜ. ʕʪʦʤʫ ʚʧʦʣʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʩʳʱʝʥʥʦʩʪʴ 

ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʦʡ, ʢʦʪʦʨʘʷ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʣʴʚʠʥʫʶ ʜʦʣʶ ʟʘʙʦʪ ʦ 

ʜʦʤʝ. 

ʊʨʘʥʩʬʦʨʤʠʨʫʝʤʳʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ 

ʢʨʝʘʪʠʚʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ: ʨʘʟʣʠʯʥʳʝ ʜʝʪʘʣʠ ʣʝʛʢʦ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʙʠʨʘʪʴ ʧʦ 

ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ, ʤʝʥʷʪʴ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʧʨʠʜʫʤʳʚʘʷ ʥʦʚʳʡ ʦʙʨʘʟ. ʊʦ ʞʝ 

ʢʘʩʘʝʪʩʷ ʩʚʝʪʦʚʦʛʦ ʩʮʝʥʘʨʠʷ ð ʦʩʚʝʱʸʥʥʦʩʪʴ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʟʦʥ, 

ʮʚʝʪʦʚʦʡ ʩʧʝʢʪʨ ʟʘʚʠʩʷʪ ʦʪ ʥʘʩʪʨʦʝʥʠʷ ʠ ʬʘʥʪʘʟʠʠ ʦʙʠʪʘʪʝʣʝʡ [1]. 

         ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʦʡ smart-ʢʦʥʮʝʧʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʝʛʦ ʙʘʟʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ: ʩʪʨʫʢʪʫʨʳ, ʩʠʩʪʝʤ, ʩʣʫʞʙ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʩʪʘʣ 

ʦʙʱʠʤ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʠ ʞʠʣʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʨʘʟʥʠʮʳ ʚ 

ʥʘʟʥʘʯʝʥʠʠ ʦʙʲʝʢʪʦʚ. 

         ɺ ʥʘʰʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ smart-ʧʨʦʩʪʨʘʥʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʣʠ. ʉʝʡʯʘʩ ʥʘ ʦʩʥʦʚʝ ʧʦʜʦʙʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʧʦʤʝʱʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʦ ʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ çʫʤʥʳʝè ʢʚʘʨʪʠʨʳ ʠʣʠ ʢʦʪʪʝʜʞʠ, ʠ ʜʘʞʝ ñʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝò 

ʞʠʣʳʝ ʜʦʤʘ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʠ ʦʬʠʩʥʳʝ ʟʜʘʥʠʷ. 

         ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠ ʩʚʦʡʩʪʚʦʤ çʫʤʥʦʛʦè ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʣʠʯʘʶʱʠʤ 

ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʩʧʦʩʦʙʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʵʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʢʦʥʮʝʧʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʩ ʞʠʣʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʦʜʥʦʡ ʢʦʤʘʥʜʦʡ ʟʘʜʘʝʪ ʞʝʣʘʝʤʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʘ 

ʫʞʝ ʘʚʪʦʤʘʪʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʫʩʣʦʚʠʷʤʠ ʟʘʜʘʝʪ 

ʠ ʦʪʩʣʝʞʠʚʘʝʪ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʚʩʝʭ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʵʣʝʢʪʨʦʧʨʠʙʦʨʦʚ. 
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ʇʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʫʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʟʣʘ, ʩʪʝʧʝʥʴ ʝʛʦ ʠʟʥʦʰʝʥʥʦʩʪʠ ʠ ʜʘʞʝ ʩʧʨʦʛʥʦʟʠʨʫʝʪ ʜʘʪʫ 

ʥʝʦʙʭʦʜʠʤʦʡ ʟʘʤʝʥʳ ʠʣʠ ʨʝʤʦʥʪʘ, ʘ ʟʥʘʯʠʪ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʘʚʘʨʠʶ ʠ ʝʝ 

ʧʦʩʣʝʜʩʪʚʠʷ [4]. 

ʉʝʡʯʘʩ smart-ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʦʜʥʦ ʠʟ ʧʝʨʝʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʪʝʭʥʠʢʝ. 

ʉʘʤʦʝ ʛʣʘʚʥʦʝ ï ʪʦ, ʯʪʦ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʪʘʢʦʚʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʢʦʤʬʦʨʪ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʪʦ, ʯʪʦʙʳ ʟʘʧʦʤʥʠʪʴ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʢʫʯʫ ʥʝʙʦʣʴʰʠʭ 

ʜʦʤʘʰʥʠʭ ʜʝʣ, ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʨʝʤʷ, ʥʦ ʠ ʧʦʩʪʦʷʥʥʦʝ ʚʥʠʤʘʥʠʝ ʭʦʟʷʝʚ, 

ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʥʝʦʙʭʦʜʠʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʵʪʦ ʩʘʤʘʷ ʢʦʤʬʦʨʪʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʦʬʠʩʦʤ ʠ ʜʦʤʦʤ ʥʘ ʩʝʛʦʜʥʷ [2]. 
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ɸʣʝʢʩʘʥʜʨʦʚʘ ɺʠʢʪʦʨʠʷ ɼʤʠʪʨʠʝʚʥʘ, 

ʉʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʉʘʤʘʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʗɼɽʈʅʆʁ ʕʅɽʈɻɽʊʀʂʀ ɺ 

ʎʀʈʂʋʃʗʈʅʆʁ ʕʂʆʅʆʄʀʂɽ 

 

ɸʥʥʦʪʘʮʠʷ: ʇʦ ʧʨʠʯʠʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʠʥʪʝʨʝʩʘ ʢ ʮʠʨʢʫʣʷʨʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʯʴʷ ʢʦʥʮʝʧʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ çʯʠʩʪʦʤè ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʘʚʪʦʨʦʤ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ, 

ʯʪʦʙʳ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ, ʚʦʟʤʦʞʥʦ ʠʣʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ çʯʠʩʪʦʛʦè ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ.  ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʘʩʧʝʢʪʘʤ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʦʪʥʦʩʷʪʩʷ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ 

ʨʘʙʦʪʳ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ, ʧʨʦʙʣʝʤʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʠ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʩʜʝʣʘʥ 
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ʚʳʚʦʜ, ʯʪʦ ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʯʠʩʪʳʡ ʠ 

ʥʘʜʝʞʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʨʢʫʣʷʨʥʘʷ ʵʢʦʥʦʤʠʢʘ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, 

ʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ.  
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ɸbstract: Due to the increased interest in the circular economic model, whose 

concept is ñcleanò production, the author analyzed the technological aspects of 

nuclear energy in order to answer the question whether it is possible or its use as an 

alternative ñcleanò energy source. Technological aspects of nuclear power include 

factors ensuring the safe operation of nuclear reactors, the problem of radioactive 

waste and spent nuclear fuel. During the study, the author concluded that nuclear 

power can be considered as a clean and reliable source of energy. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʤʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʧʦ ʧʨʠʥʮʠʧʫ çʜʦʙʳʪʴ, ʠʩʧʦʣʴʟʦʚʘʪʴ, ʚʳʙʨʦʩʠʪʴè, 

ʥʘ ʥʦʚʫʶ ʫʩʪʦʡʯʠʚʫʶ ʤʦʜʝʣʴ ï ʮʠʨʢʫʣʷʨʥʫʶ ʵʢʦʥʦʤʠʢʫ, ʠʟʚʝʩʪʥʫʶ ʝʱʝ ʢʘʢ 

çʵʢʦʥʦʤʠʢʘ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘè ʠʣʠ çʢʨʫʛʦʚʘʷ ʵʢʦʥʦʤʠʢʘè. ʎʠʨʢʫʣʷʨʥʘʷ 

ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʫʶ ʮʝʧʴ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʢʦʪʦʨʦʡ 

ʩʧʦʩʦʙʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ɺ ʢʦʥʪʝʢʩʪʝ ʠʟʫʯʝʥʠʷ ʮʠʨʢʫʣʷʨʥʦʡ ʵʢʦʥʦʤʠʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʳʝ çʯʠʩʪʳʝè ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. ʆʪʥʦʰʝʥʠʝ ʢ 

ʚʝʪʨʦʚʦʡ, ʩʦʣʥʝʯʥʦʡ ʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʦʜʥʦʟʥʘʯʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʦʜʥʘʢʦ 

ʜʠʩʢʫʩʩʠʠ ʥʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚʩʸ ʝʱʝ ʠʜʫʪ [1, 2]. ɹʳʣʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʚ ʮʠʨʢʫʣʷʨʥʦʡ 

ʵʢʦʥʦʤʠʢʝ. 

ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪʩʷ ʬʘʢʪʦʨʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ. ɺʩʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʘʢʪʦʨʳ ʨʘʙʦʪʘʶʪ ʧʦ ʩʭʝʤʝ ʚʳʛʦʨʘʥʠʷ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ 

(ʫʨʘʥʘ-235 ʚ ʩʤʝʩʠ ʩ ʧʨʠʨʦʜʥʳʤ ʫʨʘʥʦʤ) ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ, ʢʫʜʘ ʝʛʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. ʉʪʘʮʠʦʥʘʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʪʝʨʞʥʷʤʠ ï ʧʦʛʣʦʪʠʪʝʣʷʤʠ ʥʝʡʪʨʦʥʦʚ. ʇʦʵʪʦʤʫ ʥʠ ʦʜʠʥ ʠʟ 

ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʘʢʪʦʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʚʳʛʦʨʘʥʠʷ, ʥʝʣʴʟʷ 

ʦʪʥʝʩʪʠ ʢ ʩʦʚʝʨʰʝʥʥʦ ʙʝʟʦʧʘʩʥʳʤ ʨʝʘʢʪʦʨʘʤ, ʪʘʢ ʢʘʢ, ʝʩʣʠ ʧʦ ʢʘʢʦʡ-ʪʦ 

ʧʨʠʯʠʥʝ ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʪʝʨʞʥʠ ʧʦʢʠʥʫʪ ʘʢʪʠʚʥʫʶ ʟʦʥʫ, ʪʦ ʚʦʟʥʠʢʥʝʪ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʘʜʢʨʠʪʠʯʥʦʩʪʴ. ʎʝʧʥʘʷ ʨʝʘʢʮʠʷ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʫʜʝʪ 
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ʨʘʟʚʠʚʘʪʴʩʷ ʥʘʩʪʦʣʴʢʦ ʙʳʩʪʨʦ, ʯʪʦ ʘʚʘʨʠʡʥʘʷ ʟʘʱʠʪʘ ʥʝ ʧʦʤʦʞʝʪ ï ʷʜʝʨʥʳʡ 

ʨʝʘʢʪʦʨ ʚʟʦʨʚʸʪʩʷ ʢʘʢ ʘʪʦʤʥʘʷ ʙʦʤʙʘ. 

ʇʨʠʯʠʥʳ ʪʘʢʠʭ ʘʚʘʨʠʡ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʜʚʝ ʛʨʫʧʧʳ [3]:  

¶ ʊʝʭʥʠʯʝʩʢʠʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ (ʥʝʫʜʘʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ɸʕʉ, 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ ʠʟʜʝʣʠʷ ʠ ʪ.ʜ.);  

¶ ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ (ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʝʨʩʦʥʘʣʘ, 

ʦʧʘʩʥʦʩʪʴ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʠ ʪʝʨʨʦʨʘ, ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠ ʪ.ʜ.).  

ɺ ʰʪʘʪʥʦʤ ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʷ ɸʕʉ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʡ ʢʘʢ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʈʘʜʠʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ ʬʦʥʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ɸʕʉ ʤʠʨʘ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʷʪ ʘʚʘʨʠʠ ʩ ʚʳʙʨʦʩʘʤʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʥʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ 

ʨʘʟʨʫʰʝʥʠʠ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ ʚʳʙʨʦʩʦʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ ʦʥʠ ʧʨʠʥʠʤʘʶʪ ʭʘʨʘʢʪʝʨ ʤʠʨʦʚʦʡ 

ʢʘʪʘʩʪʨʦʬʳ (ʏʝʨʥʦʙʳʣʴ, ʌʫʢʫʩʠʤʘ) [3].  

ɽʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ ʷʜʝʨʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ï ʵʪʦ 

ʧʨʦʙʣʝʤʘ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ (ʈɸʆ) ʠ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ 

(ʆʗʊ). 

ʇʦʤʠʤʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘʪʦʤʥʳʝ ʩʪʘʥʮʠʠ ʧʨʦʠʟʚʦʜʷʪ ʚʳʩʦʢʦ-, ʩʨʝʜʥʝ- 

ʠ ʩʣʘʙʦʨʘʜʠʦʘʢʪʠʚʥʳʝ ʦʪʭʦʜʳ, ʘ ʪʘʢʞʝ ʦʪʨʘʙʦʪʘʥʥʦʝ ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʗʊ ï ʵʪʦ ʦʯʝʥʴ ʦʧʘʩʥʘʷ, ʚʳʩʦʢʦʨʘʜʠʦʘʢʪʠʚʥʘʷ ʩʤʝʩʴ 

ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ, ʧʣʫʪʦʥʠʷ, ʦʩʢʦʣʢʦʚ ʜʝʣʝʥʠʷ ʷʜʝʨ ʪʨʘʥʩʫʨʘʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʧʨʦʜʫʢʪʦʚ ʠʭ ʨʘʩʧʘʜʘ, ʩʦʭʨʘʥʷʶʱʘʷ ʩʚʦʶ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʜʝʩʷʪʢʦʚ 

ʪʳʩʷʯ ʣʝʪ, ʢʦʪʦʨʫʶ ʥʝʣʴʟʷ ʭʨʘʥʠʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ. ʅʫʞʥʳ ʧʦʩʪʦʷʥʥʳʝ 

ʭʨʘʥʠʣʠʱʘ ʥʘ ʦʯʝʥʴ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ï ʙʦʣʝʝ ʯʝʤ ʯʝʪʚʝʨʪʴ ʤʠʣʣʠʦʥʦʚ ʣʝʪ. 

ʇʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʩʪʦʠʪ ʦʯʝʥʴ ʦʩʪʨʦ ʜʣʷ ʚʩʝʛʦ 

ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʥʘ ʥʝ ʠʤʝʝʪ ʩʠʩʪʝʤʥʦʛʦ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʨʝʤʝʥʥʳʝ ʭʨʘʥʠʣʠʱʘ ʈɸʆ ʠ ʆʗʊ 

ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʠʣʠ ʪʝʨʘʢʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝ ʤʝʥʴʰʫʶ ʦʧʘʩʥʦʩʪʴ, ʯʝʤ ʩʘʤʘ 

ɸʕʉ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩʳ ʫʪʠʣʠʟʘʮʠʠ ʈɸʆ ʠ ʆʗʊ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʘʪʦʤʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʝʪʠʢʠ 

ʚ ʮʝʣʦʤ [3]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʷʜʝʨʥʦʝ ʪʦʧʣʠʚʦ, ʦʪʨʘʙʦʪʘʚʰʝʝ 

ʧʦʣʦʞʝʥʥʳʡ ʩʨʦʢ ʚ ʨʝʘʢʪʦʨʝ ɸʕʉ, ʩʯʠʪʘʶʪ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ ʠ 

ʦʪʧʨʘʚʣʷʶʪ ʚ ʤʦʛʠʣʴʥʠʢʠ ʠʣʠ ʚʳʚʦʟʷʪ ʟʘ ʨʫʙʝʞ. ʉʪʦʨʦʥʥʠʢʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ 

(ʥʘʧʨʠʤʝʨ, ʉʐɸ, ʂʘʥʘʜʘ, ʌʠʥʣʷʥʜʠʷ) ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʤʥʝʥʠʷ, ʯʪʦ ʥʘ 

ʧʣʘʥʝʪʝ ʜʦʩʪʘʪʦʯʥʦ ʟʘʧʘʩʦʚ ʫʨʘʥʦʚʦʡ ʨʫʜʳ, ʯʪʦʙʳ ʦʩʚʘʠʚʘʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʡ, 

ʩʣʦʞʥʳʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʨʘʙʦʪʢʠ ʆʗʊ. ʂ ʩʪʨʘʥʘʤ, ʛʜʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘʟʝʤʥʳʝ ʟʘʭʦʨʦʥʝʥʠʷ, ʦʪʥʦʩʷʪʩʷ [4]: 

¶ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ (ʭʨʘʥʠʣʠʱʝ ʜʣʷ ʥʠʟʢʦʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʚ 

ɼʨʠʛʛ, ʂʘʤʙʨʠʷ); 
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¶ ʀʩʧʘʥʠʷ (ʫʩʪʘʥʦʚʢʘ El Cabril ʜʣʷ ʥʠʟʢʦʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʠ 

intermediate-level waste); 

¶ ʗʧʦʥʠʷ (ʮʝʥʪʨ ʫʪʠʣʠʟʘʮʠʠ ʥʠʟʢʦʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʚ 

ʈʦʢʢʘʩʸ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Japan Nuclear Fuel Limited); 

¶ ʌʨʘʥʮʠʷ (Centre de l'Aube ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Andra); 

¶ ʉʐɸ (5 ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ ʥʠʟʢʦʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, 

ʚ ʪ.ʯ. Texas Compact facility ʨʷʜʦʤ ʩ ʅʴʶ-ʄʝʢʩʠʢʦ, ɹʘʨʥʫʵʣʣ ʚ ʖʞʥʦʡ 

ʂʘʨʦʣʠʥʝ, ʂʣʘʡʚ ʚ ʖʪʝ, ʆʫʢ-ʈʠʜʞ ʚ ʊʝʥʥʝʩʩʠ ʠ ʈʠʯʣʝʥʜ ʚ ɺʘʰʠʥʛʪʦʥʝ). 

ʂ ʩʪʨʘʥʘʤ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʘʭʦʨʦʥʝʥʠʷ ʥʠʞʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʦʪʥʦʩʷʪʩʷ: 

¶ ʐʚʝʮʠʷ (ʭʨʘʥʠʣʠʱʝ ʜʣʷ short-lived ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʚ 

ʌʦʨʩʤʘʨʢʝ, ʛʣʫʙʠʥʦʡ 50 ʤ)  

¶ ʌʠʥʣʷʥʜʠʷ (ʧʦʜʟʝʤʥʳʝ ʭʨʘʥʠʣʠʱʘ ʚ ʆʣʢʠʣʫʦʪʦ ʜʣʷ 

ʥʠʟʢʦʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʠ intermediate-level waste ʠ ʚ ʃʦʚʠʠʩʝ, ʛʣʫʙʠʥʦʡ 

ʦʢʦʣʦ 100 ʤ). 

ʈʦʩʩʠʷ ʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʷʜʝʨʥʳʭ ʜʝʨʞʘʚ (ʚ ʪʦʤ ʯʠʩʣʝ ɸʥʛʣʠʷ, ʀʥʜʠʷ) 

ʨʘʟʚʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʣʫʯʝʥʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʩʪʨʝʤʷʪʩʷ ʢ ʪʦʤʫ, 

ʯʪʦʙʳ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʣʥʦʩʪʴʶ ʟʘʤʢʥʫʪʴ ʪʦʧʣʠʚʥʳʡ ʮʠʢʣ. ɿʘʤʢʥʫʪʳʡ ʮʠʢʣ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʫʨʘʥʦʚʦʡ ʨʫʜʳ ʠ ʦʪʨʘʙʦʪʘʚʰʝʝ ʚ ʨʝʘʢʪʦʨʝ 

ʪʦʧʣʠʚʦ ʙʫʜʝʪ ʩʥʦʚʘ ʠ ʩʥʦʚʘ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ɸʕʉ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʷʜʝʨʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʡ 

ʨʝʩʫʨʩ, ʩʥʠʟʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ, ʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʦʡ ʵʥʝʨʛʠʝʡ ʥʘ ʪʳʩʷʯʠ ʣʝʪ [5]. 

ʆʩʥʦʚʥʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʧʦʩʦʙʳ ʨʘʙʦʪʳ ʩ ʆʗʊ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʪʳ ʩ ʆʗʊ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 1. ʆʙʱʝʧʨʠʥʷʪʳʝ ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ 

Option 
Suitable 

waste types 
Examples 

Near-surface 

disposal at ground 

level, or in caverns 

below ground level (at 

depths of tens of 

metres) 

LLW and 

short-lived 

ILW 

¶ Implemented for LLW in many 

countries, including Czech Republic, Finland, 

France, Japan, Netherlands, Spain, Sweden, 

UK, and USA. 

¶ Implemented in Finland and Sweden 

for LLW and short-lived ILW. 

Deep geological 

disposal 

(at depths between 

250m and 1000m for 

mined repositories, or 

Long-lived 

ILW and 

HLW 

(including 

used fuel) 

¶ Most countries have investigated deep 

geological disposal and it is official policy in 

several countries. 

¶ Implemented in the USA for defence-

related truansuranic waste at WIPP. 

¶ Preferred sites selected in France, 

Sweden, Finland, and the USA. 

http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx#Nearsurface
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx#Nearsurface
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx#Deepdisposal
http://www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-waste/storage-and-disposal-of-radioactive-waste.aspx#Deepdisposal
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Option 
Suitable 

waste types 
Examples 

2000m to 5000m for 

boreholes) 

¶ Geological repository site selection 

process commenced in the UK and Canada. 

ʊʘʙʣʠʮʘ 2. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʠʜʝʠ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘʮʠʠ 

Ideas Examples 

Long-term above ground 

storage 

¶ Investigated in France, Netherlands, Switzerland, UK, and 

USA. 

¶ Not currently planned to be implemented anywhere. 

Disposal in outer 

space (proposed for wastes 

that are highly concentrated) 

¶ Investigated by USA. 

¶ Investigations now abandoned due to cost and potential 

risks of launch failure. 

Rock-melting 

(proposed for wastes that are 

heat-generating) 

¶ Investigated by Russia, UK, and USA. 

¶ Not implemented anywhere. 

¶ Laboratory studies performed in the UK. 

Disposal at subduction zones 
¶ Investigated by USA. 

¶ Not implemented anywhere. 

¶ Not permitted by international agreements. 

Sea disposal 

¶ Implemented by Belgium, France, Germany, Italy, Japan, 

Netherlands, Russia, South Korea, Switzerland, UK, and USA. 

¶ Not permitted by international agreements. 

Sub seabed disposal 

¶ Investigated by Sweden and UK (and organisations such as 

the OECD Nuclear Energy Agency). 

¶ Not implemented anywhere. 

¶ Not permitted by international agreements. 

Disposal in ice 

sheets (proposed for wastes 

that are heat-generating) 

¶ Investigated by USA. 

¶ Rejected by countries that have signed the Antarctic Treaty 

or committed to providing solutions within national boundaries. 

Deep well injection 

(for liquid wastes) 

¶ Implemented in Russia for many years for LLW and ILW. 

¶ Investigations abandoned in the USA in favour of deep 

geological disposal of wastes in solid form. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ, ʦʙʱʠʝ ʘʩʧʝʢʪʳ ʪʝʨʨʦʨʠʟʤʘ, ʘ ʪʘʢ ʞʝ 

ʦʧʨʝʜʝʣʝʥʘ ʩʪʨʘʪʝʛʠʷ ʙʦʨʴʙʳ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʝʨʨʦʨʠʟʤʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʨʨʦʨʠʟʤ, ʘʩʧʝʢʪʳ ʪʝʨʨʦʨʠʟʤʘ, ʩʪʨʘʪʝʛʠʷ, ʪʘʢʪʠʢʘ, 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʘʢʮʠʷ. 

Annotation 

The article provides a brief description of the main types of international 

terrorism, general aspects of terrorism, as well as a strategy to combat 

technological terrorism. 

Keywords 

security, terrorism, aspects of terrorism, strategy, tactics, terrorist action. 

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʚʨʝʤʷ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʩʬʝʨʳ ï ʩʪʨʝʤʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʧʦʩʪʦʷʥʥʦ ʠʥʪʝʥʩʠʬʠʮʠʨʫʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ, 

ʨʘʩʪʫʪ ʤʦʱʥʦʩʪʠ ʘʧʧʘʨʘʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ, ʫʙʳʩʪʨʷʝʪʩʷ ʩʤʝʥʘ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʩʰʠʨʷʝʪʩʷ ʩʬʝʨʘ ʚʥʝʜʨʝʥʠʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʨʝʰʝʥʠʡ [1]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ï ʵʪʦ ʚʨʝʤʷ ʛʣʦʙʘʣʠʟʘʮʠʠ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʨʷʩʝʥʠʡ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʫʩʠʣʝʥʠʝʤ ʬʘʢʪʦʨʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʯʠʩʣʘ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ ʠ ʘʚʘʨʠʡ, 

ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʩʪʘʥʦʚʷʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʤʠ ʩ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʚʦʝʥʥʳʭ 

ʜʝʡʩʪʚʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʙʝʜʩʪʚʠʡ. 

ɺ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʛʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʪʤʝʯʘʝʤʳʭ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ 1997-2007ʛ., ʫʢʘʟʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

- ʩʦʭʨʘʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ 
ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʧʨʦʷʚʠʣʠʩʴ ʚ ʧʝʨʠʦʜ 80-ʭ ï 90-ʭ ʛʦʜʦʚ; 

- ʥʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʠ ʯʠʩʣʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡʥʳʭ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʫʶ 

ʨʘʙʦʪʫ, ʚʝʜʫʱʫʶʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʫʢʘʟʘʥʥʳʭ ʷʚʣʝʥʠʡ [2]; 

- ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʝ 10 ʣʝʪ ʚʝʣʠʯʠʥʘ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡʥʳʭ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ 

ʫʜʚʘʠʚʘʝʪʩʷ, ʧʨʠʚʦʜʷ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʠʥʘʥʩʦʚʳʤ ʧʦʪʝʨʷʤ [3]; 

- ʫʚʝʣʠʯʝʥʠʝ (ʚʦʟʨʘʩʪʘʝʪ ʯʘʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ) ʯʠʩʣʘ ʢʨʫʧʥʳʭ ʘʚʘʨʠʡʥʳʭ 
ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ ʢ ʨʘʟʨʷʜʫ ʢʘʪʘʩʪʨʦʬ; 

- ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤʠ ʠ ʜʠʚʝʨʩʠʦʥʥʳʤʠ ʘʢʪʘʤʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʝʨʨʦʨʠʟʤʦʤ; 
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- ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʘʚʘʨʠʡʥʳʭ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʪʝʭʥʦʛʝʥʥʦʛʦ 
ʭʘʨʘʢʪʝʨʘ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʧʝʨʧʦʟʠʮʠʝʡ ʨʷʜʘ 

ʧʦʨʘʞʘʶʱʠʭ ʬʘʢʪʦʨʦʚ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʪʝʨʨʦʨʠʟʤʘ [4]: 

- ʧʦʣʠʪʠʯʝʩʢʠʡ ("ʂʨʘʩʥʳʝ ʙʨʠʛʘʜʳ", ʀʪʘʣʠʷ; ʛʝʨʠʣʴʷ, ʃʘʪʠʥʩʢʘʷ 

ɸʤʝʨʠʢʘ); 

- ʵʪʥʠʯʝʩʢʠʡ (ʕʊɸ, ʀʩʧʘʥʠʷ; ʀʈɸ, ʀʨʣʘʥʜʠʷ; "ʍʘʤʘʩ", ʇʘʣʝʩʪʠʥʘ); 

- ʨʝʣʠʛʠʦʟʥʳʡ (ʠʩʧʘʥʩʢʠʡ ʪʝʨʨʦʨʠʟʤ; "ɸʫʤ ʉʠʥʨʠʢʝ", ʗʧʦʥʠʷ); 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ (ɻ. ʇʨʠʥʮʠʧ "ʏʝʨʥʘʷ ʨʫʢʘ", 1914ʛ.); 

- ʢʨʠʤʠʥʘʣʴʥʳʡ. 

ʂ ʦʙʱʠʤ ʘʩʧʝʢʪʘʤ ʪʝʨʨʦʨʠʟʤʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ [5]: 

- ʷʚʣʝʥʠʝ ʪʝʨʨʦʨʠʟʤʘ ʩʦʧʨʦʚʦʞʜʘʝʪ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 
ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ; 

- ʩʦʚʨʝʤʝʥʥʦʝ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʪʷʞʝʣʦʛʦ 

ʩʠʩʪʝʤʥʦʛʦ ʢʨʠʟʠʩʘ; 

- ʧʦ ʦʮʝʥʢʘʤ ʩʦʮʠʦʣʦʛʦʚ ʠ ʧʩʠʭʦʣʦʛʦʚ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʤʝʨʥʦ 5% 
ʛʠʧʝʨʘʢʪʠʚʥʘʷ ʧʨʦʩʣʦʡʢʘ ʥʘʩʝʣʝʥʠʷ; 

- ʷʚʣʝʥʠʝ ʪʝʨʨʦʨʠʟʤʘ ʠʤʝʝʪ ʷʚʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ ʚ ʦʙʣʘʩʪʠ 
ʫʩʠʣʝʥʠʷ ʧʦʨʘʞʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʫʱʝʨʙ, ʯʠʩʣʦ ʞʝʨʪʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ), "ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ", ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʜʥʫ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʪʝʥʜʝʥʮʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʢʪʳ ʪʝʭʥʦʩʬʝʨʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʵʨʛʘʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ "ʯʝʣʦʚʝʢ-ʤʘʰʠʥʘ" ʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪʦʛʜʘ ʢʘʢ ʯʝʣʦʚʝʢ ʚ 

ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ ʥʦʨʤʘʪʠʚʘʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʨʛʘʥʠʯʝʥ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʜʦʣʷ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʝʨʨʦʨʠʟʤʦʤ ʥʘ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ 

ʪʝʭʥʦʩʬʝʨʳ ʚʝʩʴʤʘ ʚʝʣʠʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ʚ ʩʪʨʘʥʝ, ʩʚʷʟʘʥʥʘʷ ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ ʢʨʠʟʠʩʘʤʠ ʧʨʠʚʝʣʘ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢ ʩʥʠʞʝʥʠʶ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʜʠʩʮʠʧʣʠʥʳ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʧʝʨʩʦʥʘʣʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʦʩʣʘʙʠʣʘ ʚʣʠʷʥʠʝ ʢ ʧʨʦʙʣʝʤʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʝʝ ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ï ʨʠʩʢʫ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʦʮʝʥʢʝ ʚʝʣʠʯʠʥʳ ʨʠʩʢʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʨʨʦʨʠʟʤʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ [6]. 

ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʨʪʨʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʘʢʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʨʨʦʨʠʟʤʘ, ʤʥʦʛʦʣʠʢ. 

ʊʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʝʩʷ ʚ ʬʦʨʤʝ ʚʟʨʳʚʘ, ʧʦʜʞʦʛʘ, 

ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ, ʚʟʨʳʚʯʘʪʳʭ, ʪʦʢʩʠʯʝʩʢʠʭ, ʦʪʨʘʚʣʷʶʱʠʭ, 

ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ, ʷʜʦʚʠʪʳʭ ʚʝʱʝʩʪʚ ʧʨʠʚʦʜʷʪ ʢ ʪʘʢʠʤ ʩʮʝʥʘʨʠʷʤ ʘʚʘʨʠʡ ʠ 

ʢʘʪʘʩʪʨʦʬ ʥʘ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʘʭ ʪʝʭʥʦʩʬʝʨʘ ʢʘʢ ʚʟʨʳʚ ʚʳʙʨʦʩʦʚ ʛʘʟʦ-

ʧʘʨʦʚʦʟʜʫʰʥʳʭ ʩʤʝʩʝʡ, "ʦʛʥʝʥʥʳʝ ʰʘʨʳ", ʧʦʞʘʨʳ ʧʨʦʣʠʚʦʚ ʛʦʨʶʯʠʭ ʠ 

ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʞʠʜʢʦʩʪʝʡ, ʪʦʢʩʠʯʝʩʢʦʝ ʟʘʨʘʞʝʥʠʝ, ʩʦʟʜʘʶʪ 

ʦʧʘʩʥʦʩʪʴ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ, ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʫʱʝʨʙʘʤ [7]. 
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ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʫʜʝʪ ʫʜʝʣʷʪʴʩʷ 

ʵʥʝʨʛʦʥʘʩʳʱʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʘʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤ ʩ ʭʨʘʥʝʥʠʝʤ ʠ 

ʦʙʨʘʱʝʥʠʝʤ ʥʘ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʧʦʞʘʨʦʚʟʨʳʚʦ- ʠ ʪʦʢʩʦʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ  ʠ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʝʛʠʦʥʘʭ ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʚ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʫʶ ʫʛʨʦʟʫ 

ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʪʘʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʮʝʧʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʦʪʝʢʘʥʠʷ ʘʚʘʨʠʡ ʠ ʢʘʪʘʩʪʨʦʬ (ʇʨʠʥʮʠʧ "ɼʦʤʠʥʦ"), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʟʦʥ ʧʦʨʘʞʝʥʠʷ, ʚʳʭʦʜʷʱʠʤʠ 

ʜʘʣʝʢʦ ʟʘ ʛʨʘʥʠʮʳ ʪʝʭʥʦʛʝʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ (ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ 

ʵʬʬʝʢʪʳ). 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʝʨʝʯʠʩʣʝʥʥʫʶ ʪʘʢʩʦʥʦʤʠʶ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʙʦʨʴʙʳ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʝʨʨʦʨʠʟʤʦʤ 

ʥʝʦʙʭʦʜʠʤʦ [8]: 

- ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʝʨʨʦʨʠʟʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
ʚʠʜʦʚ ʨʠʩʢʦʚ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ; 

- ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʨʨʦʨʠʟʤʘ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ 
ʝʛʦ ʜʦ ʧʨʠʝʤʣʝʤʳʭ ʟʥʘʯʝʥʠʡ; 

- ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. 

ʂ ʪʘʢʪʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʙʦʨʴʙʳ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʝʨʨʦʨʠʟʤʦʤ 

ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ [9]: 

-  ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ (ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ, ʨʘʟʚʠʪʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʨʠʩʢʘ, ʤʦʜʝʣʝʡ, ʩʮʝʥʘʨʠʝʚ ʘʢʪʦʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʨʨʦʨʠʟʤʘ); 

- ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ (ʜʝʡʩʪʚʠʷ, 
ʩʨʝʜʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʪ.ʜ.); 

- ʧʝʨʝʭʦʜ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ; 

- ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʨʠʩʢʘʤ (ʠ, ʚ ʪʦʤ ʯʠʩʣʝ, ʨʝʟʝʨʚʥʳʭ 
ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. 

ʇʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʠʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʝʨʨʦʨʠʟʤʘ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʩʦʚʤʝʩʪʥʳʭ 

ʜʝʡʩʪʚʠʡ ʠ ʢʦʦʧʝʨʘʮʠʠ ʈʦʩʩʠʠ ʩʦ ʩʪʨʘʥʘʤʠ ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʇʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʠ 

ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʤʠ ʨʠʩʢʘʤʠ ʩ ʮʝʣʴʶ ʠʭ 

ʧʦʩʣʝʜʫʶʱʝʡ ʤʠʥʠʤʠʟʘʮʠʠ ʜʦ ʧʨʠʝʤʣʝʤʳʭ ʫʨʦʚʥʝʡ ʜʣʷ ʪʝʭʥʦʛʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʜʣʷ ʪʝʭʥʦʛʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʥʘʩʝʣʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 

1. ɸʥʪʦʥʷʥ, ʖ.ʄ. ʊʝʨʨʦʨʠʟʤ. ʂʨʠʤʠʥʦʣʦʛʠʯʝʩʢʦʝ ʠ ʫʛʦʣʦʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ / ʖ.ʄ. ɸʥʪʦʥʷʥ. -  ʄ., 1998 

2. ʈʘʜʦʫʮʢʠʡ ɺ.ʖ., ʐʫʣʴʞʝʥʢʦ ɺ.ʅ., ʅʝʩʪʝʨʦʚʘ ʅ.ɺ. ʆʩʥʦʚʳ ʟʘʱʠʪʳ ʚ 
ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. / ɹʝʣʛʦʨʦʜ, 2008. 

3. ɽʛʦʨʦʚ ɼ.ɽ., ʈʘʜʦʫʮʢʠʡ ɺ.ʖ., ʐʘʧʪʘʣʘ ɺ.ɻ. ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 
ʩʨʝʜʩʪʚ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ. // ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 2011. ˉ3. ʉ. 91-93. 

4. ʈʘʜʦʫʮʢʠʡ ɺ.ʖ., ʐʘʧʪʘʣʘ ɺ.ɻ. ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʨʠʩʢʘ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ 
ʘʢʮʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʩʬʝʨʳ. // ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 2009. ˉ1. ʉ. 142-146. 

5. ʐʘʧʪʘʣʘ ɺ.ɻ., ʈʘʜʦʫʮʢʠʡ ɺ.ʖ., ʐʫʣʴʞʝʥʢʦ ɺ.ʅ. ʂʦʥʮʝʧʮʠʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. // ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 2009. ˉ2. 

ʉ. 127-129. 

6. ʂʦʚʘʣʝʚʘ ɽ.ɻ., ʅʝʩʪʝʨʦʚʘ ʅ.ɺ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʠʩʢʦʚ 
ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. // ɺʝʩʪʥʠʢ 

ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. 

ʐʫʭʦʚʘ. 2014. ˉ5. ʉ. 220-223. 

7. ʈʘʜʦʫʮʢʠʡ ɺ.ʖ., ʐʘʧʪʘʣʘ ɺ.ɻ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣ ʠ ʩʨʝʜʩʪʚ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʣʠʢʚʠʜʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. // 

ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. 

ɺ.ɻ. ʐʫʭʦʚʘ. 2013. ˉ1. ʉ. 138 ï 139. 

8. ɽʛʦʨʦʚ ɼ.ɽ., ɼʦʙʨʦʚʦʣʴʩʢʠʡ ɺ.ʉ., ʉʝʚʝʨʠʥ ʅ.ʅ., ʈʘʜʦʫʮʢʠʡ ɺ.ʖ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. // ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 2011. ˉ2. ʉ. 175-178. 

9. ʐʘʧʪʘʣʘ ɺ.ɻ., ʈʘʜʦʫʮʢʠʡ ɺ.ʖ., ʐʫʣʴʞʝʥʢʦ ɺ.ʅ., ɺʝʪʨʦʚʘ ʖ.ɺ. ʆʩʥʦʚʥʳʝ 
ʧʦʣʦʞʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. // ɺʝʩʪʥʠʢ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ. 2010. ˉ3. ʉ. 186-187. 

É ɺ.ʖ. ʈʘʜʦʫʮʢʠʡ, 2018. 

É ɽ.ɻ. ʂʦʚʘʣʝʚʘ, 2018.  

É ʄ.ɺ. ʃʠʪʚʠʥ, 2018. 

É ʄ.ɸ. ɹʦʥʜʘʨʝʥʢʦ, 2018. 

 

 



45 
 

ʋɼʂ 336.7 

ɸʣʪʫʬʴʝʚ ɸ.ɸ., 

ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ  

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ɼʫʰʠʥ ɽ.ɸ.,   

ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ  

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʨʘʤʦʚʘ ʆ.ɺ., ʜ.ʵ.ʥ., ʧʨʦʬ. 

ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ  

ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ʊɽʍʅʆʃʆɻʀʗ ɹʃʆʂʏɽʁʅɸ ʂɸʂ ʉʇʆʉʆɹ ʉʅʀɾɽʅʀʗ 

ʊʈɸʅʉɸʂʎʀʆʅʅʓʍ ʀɿɼɽʈɾɽʂ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-
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Annotation: The article presents the main results of research work on the 

impact of innovative technologies on banking, an example of the impact of 

blockchain technology on the reduction of transaction costs. 
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ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʘʞʝʪʩʷ ʫʞʝ ʥʝʚʦʟʤʦʞʥʳʤ ʥʝ ʛʦʚʦʨʠʪʴ ʦʙ 

ʠʥʥʦʚʘʮʠʷʭ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘʭʣʝʩʪʥʫʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʨʳʥʢʠ ʠʟʤʝʥʷʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ, ʥʠ ʥʘ ʯʪʦ ʥʝ ʧʦʭʦʞʠʝ 

ʧʨʦʜʫʢʪʳ. ʊʘʢʠʝ ʥʦʚʰʝʩʪʚʘ ʥʝ ʤʦʛʣʠ ʥʝ ʟʘʪʨʦʥʫʪʴ ʠ ʬʠʥʘʥʩʦʚʫʶ ʩʬʝʨʫ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʧʨʝʪʝʨʧʝʚʘʝʪ ʨʷʜ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. ʀʥʥʦʚʘʮʠʠ ʛʣʫʙʦʢʦ ʚʥʝʜʨʷʶʪʩʷ ʚ ʩʘʤʫ ʩʫʪʴ 

ʙʘʥʢʦʚʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʩʦʟʜʘʚʘʪʴ ʘʙʩʦʣʶʪʥʦ 

ʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ. 

ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʠʢ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʜʫʢʪʦʚ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʧʦʨʘʤʠ ʠ ʜʠʩʢʫʩʩʠʷʤʠ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʩʦʟʜʘʶʪ ʩʚʦʠ ʪʨʫʜʳ 

ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʵʚʦʣʶʮʠʠ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʠ ʚʦʧʨʦʩʳ ʦʙʩʫʞʜʘʶʪʩʷ ʚ ʪʘʢʠʭ ʪʨʫʜʘʭ, ʢʘʢ 
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çɹʣʦʢʯʝʡʥè ʄʝʣʘʥʠ ʉʚʦʥ, ʢʘʢ ʧʨʠʤʝʨ ʘʥʘʣʠʟʘ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, çʏʝʪʚʸʨʪʘʷ ʧʨʦʤʳʰʣʝʥʥʘʷ ʨʝʚʦʣʶʮʠʷè ʂʣʘʫʩʘ 

ʐʚʘʙʘ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʝʡ ʢʘʨʪʠʥʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, çSCRUMè 

ɼʞʝʬʬʘ ʉʘʟʝʨʣʝʥʜʘ, ʢʘʢ ʦʙʩʫʞʜʝʥʠʝ ʧʦʷʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʢʥʠʛʠ ʰʠʨʦʢʦ 

ʨʘʩʢʨʳʚʘʶʪ ʩʫʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʚ ʠʭ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʬʠʥʘʥʩʦʚʫʶ ʠʥʜʫʩʪʨʠʶ ʠ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʚ ʯʘʩʪʥʦʩʪʠ, ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ñɹʣʦʢʯʝʡʥò ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ 

ʠʟʜʝʨʞʝʢ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʰʘʛʠ: ʨʘʩʩʤʦʪʨʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʥʥʦʚʘʮʠʠ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʨʠʤʝʨʝ;; 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʠʥʥʦʚʘʮʠʡ ʥʘ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ. 

ʆʙʲʝʢʪʦʤ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʘʷ ʬʠʥʘʥʩʦʚʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʘ ʪʘʢʞʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʙʘʥʢʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 

ʤʝʪʦʜʳ, ʢʘʢ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʨʠʟʚʘʥʘ ʫʩʠʣʠʪʴ ʩʪʝʧʝʥʴ ʧʦʥʠʤʘʥʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʪʝʢʫʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʘʣʠʠ, ʘ 

ʠʤʝʥʥʦ, ʨʘʩʰʠʨʠʪʴ ʩʪʝʧʝʥʴ ʧʦʟʥʘʥʠʷ ʵʬʬʝʢʪʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʪʦʜʠʢ ʥʘ ʙʘʥʢʦʚʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

ɺʣʠʷʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʦʤ ʧʨʠʤʝʨʝ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʘʷ ʠ ʚʩʝʤʠ ʦʙʩʫʞʜʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ï 

ʙʣʦʢʯʝʡʥ.  

ɹʣʦʢʯʝʡʥ ʧʦ ʩʚʦʝʡ ʩʫʪʠ - ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʟʘʧʠʩʝʡ ʦʙʦ ʚʩʝʭ ʢʦʛʜʘ-ʣʠʙʦ ʩʦʚʝʨʰʝʥʥʳʭ 

ʦʧʝʨʘʮʠʷʭ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʚʷʟʘʥʥʫʶ ʮʝʧʴ ʙʣʦʢʦʚ 

ʜʘʥʥʳʭ, ʨʘʟʤʝʨ ʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʸʪ ʧʦ ʤʝʨʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ 

ʟʘʧʠʩʝʡ.  

ʉʪʝʧʝʥʴ ʧʦʣʝʟʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

- ʠʩʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʪʝʯʢʠ ʜʘʥʥʳʭ; 

- ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ; 

- ʰʠʬʨʦʚʘʥʠʝ ʜʘʥʥʳʭ; 

- ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʟʘʧʠʩʠ; 

- ʤʠʥʠʤʠʟʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

ɼʣʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ ʵʪʦ ʦʟʥʘʯʘʝʪ: 

- ʫʧʨʦʱʝʥʠʝ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʠʥʛʘ; 

- ʧʨʦʟʨʘʯʥʦʩʪʴ ʪʨʘʥʟʘʢʮʠʡ; 

- ʩʥʠʞʝʥʠʝ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ; 

- ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʨʦʣʠ ʣʶʙʦʛʦ ʧʦʩʨʝʜʥʠʢʘ (ʮʝʥʪʨʘʣʴʥʦʡ ʚʣʘʩʪʠ, 

ʮʝʥʪʨʘ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ) ʠ ʪ.ʜ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʠ ɹʣʦʢʯʝʡʥ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʘʢ: ʂʦʛʜʘ ʙʣʦʢ ʩʬʦʨʤʠʨʦʚʘʥ, ʦʥ ʧʨʦʚʝʨʷʝʪʩʷ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʩʝʪʠ ʠ ʟʘʪʝʤ ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʢ ʢʦʥʮʫ ʮʝʧʦʯʢʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ 
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ʚ ʥʝʛʦ ʫʞʝ ʥʝʚʦʟʤʦʞʥʦ. ɹʣʦʢ ʭʨʘʥʠʪ ʚ ʟʘʰʠʬʨʦʚʘʥʥʦʤ ʚʠʜʝ ʢʘʢ ʥʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢ ʠ ʜʘʥʥʳʝ ʦ ʧʨʝʜʳʜʫʱʠʭ ʙʣʦʢʘʭ. ɹʘʟʘ ʦʙʥʦʚʣʷʝʪʩʷ ʥʘ ʚʩʝʭ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʘʭ. ʋʯʘʩʪʥʠʢʠ ï ʵʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ, ʫʯʘʩʪʚʫʶʱʘʷ ʚ ʩʠʩʪʝʤʝ ɹʣʦʢʯʝʡʥ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚ 

ʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʩʢʘʯʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ 

ʧʨʦʛʨʘʤʤʫ, ʧʨʠ ʟʘʧʫʩʢʝ ʢʦʪʦʨʦʡ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘ ʩʯʝʪ ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ 

ʢʨʠʧʪʦʚʘʣʶʪʘ (ʤʘʡʥʝʨʳ). ʀʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʤʦʛʫʪ ʣʶʙʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʢʦʤʧʘʥʠʠ, ʠʤʝʶʱʠʝ ʞʝʣʘʥʠʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ 

ʠʥʥʦʚʘʮʠʠ. 

ɺ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʉʙʝʨʙʘʥʢ. ɹʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ɹʣʦʢʯʝʡʥ ʦʧʝʨʘʮʠʠ 

ʪʦʨʛʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ɿɸʆ ʉʙʝʨʙʘʥʢ ʂʀɹ ʟʘʥʠʤʘʶʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ. ɺʳʢʣʘʜʳʚʘʪʴ ʜʘʥʥʳʝ ʦ ʩʜʝʣʢʝ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʝʪʠ ʜʣʷ ʢʣʠʝʥʪʦʚ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʥʝʜʨʠʪʴ ʚʳʛʨʫʟʢʫ 

ʬʘʡʣʦʚ ʩ ʦʧʝʨʘʮʠʷʤʠ ʚ ʧʨʠʚʘʪʥʦʤ ʙʣʦʢʯʝʡʥʝ Ethereum ʜʣʷ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠ ʫʧʨʘʚʣʝʥʠʷ ʊʦʨʛʦʚʦʛʦ 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ - ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ 

ʧʦʠʩʢ ʢʦʥʪʨʘʛʝʥʪʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ɺ 2017 ʛʦʜʫ ʉʙʝʨʙʘʥʢ ʫʩʧʝʰʥʦ ʟʘʢʣʶʯʠʣ ʧʝʨʚʫʶ ʩʜʝʣʢʫ ʚ ʨʘʤʢʘʭ 

ʪʦʨʛʦʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʩʠʩʪʝʤʳ ɹʣʦʢʯʝʡʥ ʩ ʇɸʆ çʉʝʚʝʨʩʪʘʣʴè. 

ʇʝʨʚʳʡ ʚʳʧʫʩʢ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʘʢʢʨʝʜʠʪʠʚʘ ʙʳʣ ʧʨʦʪʝʩʪʠʨʦʚʘʥ ʧʦ 

ʢʦʥʪʨʘʢʪʫ ʥʘ ʧʦʩʪʘʚʢʫ ʩʪʘʣʠ ʩ ʦʜʥʠʤ ʠʟ ʙʝʣʦʨʫʩʩʢʠʭ ʢʦʥʪʨʘʛʝʥʪʦʚ ʇɸʆ 

çʉʝʚʝʨʩʪʘʣʴè. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʙʘʥʢʘ ʚʳʩʪʫʧʠʣ ʉʙʝʨʙʘʥʢ, ʨʦʣʴ 

ʙʘʥʢʘ-ʵʤʠʪʝʥʪʘ ʠʩʧʦʣʥʠʣ ʜʦʯʝʨʥʠʡ ʙʘʥʢ ʉʙʝʨʙʘʥʢʘ ð ʆɸʆ çɹʇʉ-

ʉʙʝʨʙʘʥʢè. ɹʣʘʛʦʜʘʨʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʩʠʩʪʝʤʝ ɹʣʦʢʯʝʡʥ ʧʦʣʥʦʛʦ ʮʠʢʣʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʢʨʝʜʠʪʠʚʥʦʡ ʩʜʝʣʢʠ, ʝʸ ʫʯʘʩʪʥʠʢʠ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʢ 

ʩʦʚʝʨʰʘʪʴ ʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ, ʪʘʢ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʜʨʫʛʠʭ ʩʪʦʨʦʥ ʚ 

ʨʘʤʢʘʭ ʢʦʥʪʨʘʢʪʘ. ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʠʣʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 

ʩʢʦʨʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʩʜʝʣʢʠ. 

ɼʘʥʥʳʡ ʧʨʠʤʝʨ ï ʦʜʠʥ ʠʟ ʤʥʦʛʠʭ ʧʦ ʚʥʝʜʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ ʚ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʥʣʘʡʥ-

ʙʘʥʢʠʥʛ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʝʡ ʙʘʥʢʦʚʩʢʦʛʦ ʩʝʢʪʦʨʘ. ʊʘʢʘʷ ʠʥʥʦʚʘʮʠʷ 

ʚʳʚʝʣʘ ʩʘʤʫ ʩʫʪʴ ʙʘʥʢʦʚʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʘʙʩʦʣʶʪʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʆʧʝʨʘʮʠʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʘ ʭʦʜʫ ʠ ʠʟ ʫʜʦʙʥʦʛʦ ʜʣʷ ʢʣʠʝʥʪʘ ʤʝʩʪʘ. 

ʆʪʧʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʝʱʝʥʠʷ ʦʪʜʝʣʝʥʠʷ ʙʘʥʢʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʩʪʝʡʰʠʭ ʦʧʝʨʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʜ ʩʨʝʜʩʪʚ ʩʪʘʣ ʦʜʥʦʡ ʠʟ ʧʨʦʩʪʝʡʰʠʭ 

ʙʘʥʢʦʚʩʢʠʭ ʦʧʝʨʘʮʠʡ. ʉʝʛʦʜʥʷ ʧʝʨʝʚʝʩʪʠ ʜʝʥʴʛʠ ʩʦ ʩʯʸʪʘ ʥʘ ʩʯʸʪ ʩʪʘʣʦ ʧʦʭʦʞʝ 

ʥʘ ʧʝʨʝʜʘʯʫ ʥʘʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠʟ ʨʫʢ ʚ ʨʫʢʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʠʯʫʪʴ ʥʝ 

ʩʣʦʞʥʝʝ. 

ʉʦ ʚʨʝʤʝʥʝʤ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʙʘʥʢʠ ʧʦʣʥʦʩʪʴʶ ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʨʠʥʮʠʧʝ çʦʥʣʘʡʥè. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʙʘʥʢʦʚ ʩʣʫʞʘʪ çʊʠʥʴʢʦʬʬè ʠ 

çʈʦʢʝʪʙʘʥʢè. ɽʩʣʠ çʊʠʥʴʢʦʬʬè - ʵʪʦ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʧʨʠʤʝʨ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʩʦʚʝʨʰʝʥʥʦ ʘʚʪʦʥʦʤʥʦ, ʪʦ çʈʦʢʝʪʙʘʥʢè 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʦʧʠʨʘʷʩʴ ʥʘ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢ 



48 
 

çʈʦʢʝʪʙʘʥʢè ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʣ ʢʘʢ ʯʘʩʪʴ ɻʨʫʧʧʳ 

ʂʦʤʧʘʥʠʡ ɸʆ çʆʪʢʨʳʪʠʝ ʍʦʣʜʠʥʛè, ʘ ʧʦʟʜʥʝʝ ʙʳʣ ʧʨʠʦʙʨʝʪʸʥ ʨʦʩʩʠʡʩʢʠʤ 

ʧʣʘʪʸʞʥʳʤ ʩʝʨʚʠʩʦʤ, ɻʨʫʧʧʦʡ QIWI (QIWI plc) ʦʩʝʥʴʶ 2017 ʛʦʜʘ ʚʤʝʩʪʝ ʩ 

ʜʨʫʛʦʡ ʢʦʤʧʘʥʠʝʡ, ʚʭʦʜʠʚʰʝʡ ʚ ʩʪʨʫʢʪʫʨʫ ɻʨʫʧʧʳ çʆʪʢʨʳʪʠʝ ʍʦʣʜʠʥʛè, 

ɹʘʥʢ çʊʦʯʢʘè.  ʊʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʰʠʨʦʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʜʝʣʝʥʠʡ ʙʘʥʢʘ ʧʦ ʧʨʠʯʠʥʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʣʶʙʳʝ ʚʦʧʨʦʩʳ ʤʦʞʥʦ ʨʝʰʠʪʴ ʦʥʣʘʡʥ. ʅʘʧʨʠʤʝʨ, 

çʊʠʥʴʢʦʬʬè ʩʪʘʣ ʩʦ ʚʨʝʤʝʥʝʤ ʦʪʢʨʳʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʪʜʝʣʝʥʠʡ ʜʣʷ 

ʨʝʰʝʥʠʷ ʥʘʠʙʦʣʝʝ ʩʝʨʴʸʟʥʳʭ ʠ ʥʘʩʫʱʥʳʭ ʚʦʧʨʦʩʦʚ ʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʢʣʠʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦ ʙʳ ʚʦʟʤʦʞʥʳʤ ʨʘʟʨʝʰʠʪʴ ʙʝʟ ʣʠʯʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. çʈʦʢʝʪʙʘʥʢè ʞʝ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʦʪʢʨʳʪʠʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʦʪʜʝʣʝʥʠʡ, ʪʘʢ ʢʘʢ ʜʝʡʩʪʚʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʯʝʨʥʝʡ ʢʦʤʧʘʥʠʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʫ ʢʦʪʦʨʳʭ ʫʞʝ ʝʩʪʴ ʩʚʦʠ ʦʪʜʝʣʝʥʠʷ. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʦʚʳʡ 

ʩʦʚʨʝʤʝʥʥʳʡ ʘʨʭʝʪʠʧ ʙʘʥʢʦʚ ʤʦʞʝʪ ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʘʚʪʦʥʦʤʥʦ, ʪʘʢ ʠ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʠ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʘʥʠʡ. 

ʊʘʢʠʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʩʪʘʣ 

ʧʦʜʚʝʨʞʝʥ ʩʦʚʨʝʤʝʥʥʳʡ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ. ʀʥʥʦʚʘʮʠʠ ʧʨʦʥʠʢʘʶʪ ʚ ʩʘʤʫ 

ʦʩʥʦʚʫ ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʩʪʘʚʣʷʶʪ ʝʸ ʜʚʠʛʘʪʴʩʷ ʚʧʝʨʸʜ. ʕʚʦʣʶʮʠʷ 

ï ʩʦʚʝʨʰʝʥʥʦ ʥʦʨʤʘʣʴʥʳʡ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ 

ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʩʬʝʨʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʚ ʵʧʦʭʫ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ 

ʛʣʘʚʝʥʩʪʚʫʶʱʝʛʦ ʬʘʢʪʦʨʘ ʮʠʚʠʣʠʟʘʮʠʠ, ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʠʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʩʪʘʣ ʧʦʜʚʝʨʞʝʥ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʦʙʱʝʡ 

ʬʠʥʘʥʩʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʇʨʠʤʝʨʦʤ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʠʢ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʚʥʝʜʨʝʥʠʝ Agile ʚ ʇɸʆ çʉʙʝʨʙʘʥʢè. ʕʪʦ ʙʦʣʝʝ ʛʠʙʢʘʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ 

ʩʚʦʙʦʜʝ ʚʥʫʪʨʝʥʥʠʭ ʙʘʥʢʦʚʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʪʘʢʦʛʦ ʚʠʜʘ ʤʝʥʝʜʞʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ SCRUM. SCRUM ï ʤʝʪʦʜʦʣʦʛʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ 

ʚʦʟʤʦʞʥʦ ʧʨʘʚʠʣʴʥʦ ʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠ ʨʘʩʧʨʝʜʝʣʷʪʴ 

ʨʝʩʫʨʩʳ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʢʦʤʘʥʜʳ. 

ɺʩʧʦʤʥʠʤ ʪʝʦʨʠʶ ʦ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʢʘʭ, ʢʦʪʦʨʫʶ ʥʦʙʝʣʝʚʩʢʠʡ 

ʣʘʫʨʝʘʪ ʧʦ ʵʢʦʥʦʤʠʢʝ ʈʦʥʘʣʴʜ ʂʦʫʟ ʚʧʝʨʚʳʝ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʚ ʨʘʙʦʪʝ 1937 

ʛʦʜʘ çʇʨʠʨʦʜʘ ʬʠʨʤʳè. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʟʘʪʨʘʪʳ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ (ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʟʘʪʨʘʪʳ ʥʘ 

ʪʝʢʫʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ). ɺʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʚʠʜʘ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ: 

ʠʟʜʝʨʞʢʠ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʜʝʨʞʢʠ ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʝʛʦʚʦʨʦʚ 

ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʠʟʜʝʨʞʢʠ ʢʦʥʪʨʦʣʷ, ʠʟʜʝʨʞʢʠ ʶʨʠʜʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʘ. ɽʱʝ ʦʜʥʦ ʠʭ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ð çʭʦʣʦʩʪʳʝ ʠʟʜʝʨʞʢʠè, 

ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʚʝʜʫʪ ʢ ʩʦʟʜʘʥʠʶ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ. 

ɺ ʩʪʘʙʠʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʢʦʤʧʘʥʠʠ ʜʦʣʷ ʪʘʢʠʭ ʠʟʜʝʨʞʝʢ 

ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʝʣʘʷ ʩʠʩʪʝʤʫ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ. ʀ, ʥʘʦʙʦʨʦʪ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 



49 
 

ʧʨʠʙʳʣʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʙʦʣʴʰʠʥʩʪʚʘ ʢʦʤʧʘʥʠʡ. ʉʫʱʝʩʪʚʝʥʥʘʷ 

ʯʘʩʪʴ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʙʠʟʥʝʩʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʨʘʟʥʦʛʦ ʨʦʜʘ 

ʧʦʩʨʝʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʚʩʝʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʚʝʜʝʥʠʷ 

ʜʝʣ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʦʟʥʠʢʘʝʪ ʩʧʦʨʥʘʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʢʦʥʪʨʘʛʝʥʪʳ ʪʨʘʢʪʫʶʪ 

ʥʝʢʦʪʦʨʦʝ ʩʦʙʳʪʠʝ ʧʦ-ʨʘʟʥʦʤʫ, ʪʦ ʚʳʷʩʥʝʥʠʝ ʧʨʘʚʜʠʚʦʡ ʚʝʨʩʠʠ ʪʨʝʙʫʝʪ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʭʨʦʥʦʣʦʛʠʠ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʩʦʙʳʪʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʜʠʥʫʶ ʚʝʨʩʠʶ ʧʨʘʚʜʳ ʥʘ 

ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ. ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘʧʠʩʘʥʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, 

ʦʥʘ ʧʦʤʝʯʘʝʪʩʷ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʧʦʜʜʝʣʘʪʴ, ʠʟʤʝʥʠʪʴ 

ʠʣʠ ʫʜʘʣʠʪʴ ʚ ʦʙʭʦʜ ʧʨʠʥʷʪʳʭ ʧʨʘʚʠʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʧʨʦʮʝʩʩʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʤʝʝʪ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʠ ʚʝʨʥʫʶ ʢʘʨʪʠʥʫ ʩʦʙʳʪʠʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʨʝʥ ʚ ʪʦʤ, ʯʪʦ 

ʜʨʫʛʠʝ ʚʠʜʷʪ ʪʦ ʞʝ ʩʘʤʦʝ. ʕʪʠ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʠ ʧʨʦʚʝʨʷʶʪʩʷ ʥʘ ʚʩʝʭ ʫʟʣʘʭ 

ʩʝʪʠ ʙʣʦʢʯʝʡʥ, ʪʦ ʝʩʪʴ ʫ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʧʨʦʮʝʩʩʘ, ʘ ʥʝ ʥʘ ʫʜʘʣʝʥʥʦʤ 

ʩʝʨʚʝʨʝ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʪʨʝʪʴʠʤʠ ʣʠʮʘʤʠ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʙʣʦʢʯʝʡʥ ʧʠʩʘʣʠ ʧʨʦʩʪʳʝ 

ʦʙʲʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ ʪʨʘʥʟʘʢʮʠʠ ʚ ʙʠʪʢʦʠʥʘʭ, ʩʦʜʝʨʞʘʱʠʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʤʝʶʱʠʝ ʞʝʩʪʢʦ ʟʘʜʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʦʷʚʠʣʠʩʴ ʧʣʘʪʬʦʨʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʧʠʩʳʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʳʝ ʦʙʲʝʢʪʳ ʠʣʠ ʧʨʦʮʝʩʩʳ, ʥʘʧʨʠʤʝʨ ʜʝʪʘʣʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʢʦʥʪʨʘʢʪʘ 

ʠʣʠ ʫʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ, ʪʨʝʙʫʶʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʛʠʭ 

ʩʪʦʨʦʥ. 

ʂʦʤʧʘʥʠʠ, ʘʢʪʠʚʥʦ ʠʥʚʝʩʪʠʨʫʶʱʠʝ ʚ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ, ʟʘʷʚʣʷʶʪ, 

ʯʪʦ ʦʥʠ ʫʞʝ ʜʦʙʠʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʟʘ 

ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʪʦʯʥʦʩʪʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʪʨʘʩʣʠ ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʘʢʮʠʦʥʥʳʭ 

ʠʟʜʝʨʞʝʢ ʚ ʫʧʨʘʚʣʝʥʠʠ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ ʤʦʞʝʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʦʩʪʘʚʠʪʴ ʦʪ 

20 ʜʦ 40% ʦʪ ʠʭ ʠʟʥʘʯʘʣʴʥʦʛʦ ʦʙʲʝʤʘ. ʆʜʥʘʢʦ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʩʠʣʴʥʦ 

ʟʘʚʠʩʠʪ ʦʪ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʠ. 

çʇʨʠʤʝʨʠʪʴè ʙʣʦʢʯʝʡʥ ʥʘ ʩʚʦʶ ʢʦʤʧʘʥʠʶ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʪʘʢʪʠʢʠ 

Proof of Concept (ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʢʦʥʮʝʧʮʠʠ). ʂʦʤʧʘʥʠʷ ʚʧʨʘʚʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʳʠʛʨʳʰ ʚ ʩʢʦʨʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʩʚʦʠʭ ʦʧʝʨʘʮʠʡ, ʥʦ ʪʘʢʦʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʪʨʝʙʫʝʪ ʧʨʦʚʝʨʢʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʚ ʨʘʤʢʘʭ ʥʝʢʦʪʦʨʦʛʦ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ, ʫʟʢʦ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ, ʟʘʜʘʯʘ 

ʢʦʪʦʨʦʛʦ ð ʧʦʜʪʚʝʨʜʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ. ʃʦʛʠʯʥʝʝ ʚʩʝʛʦ 

ʚʳʙʨʘʪʴ ʧʨʦʮʝʩʩ ʠʣʠ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʫʞʝ ʩʝʛʦʜʥʷ ʠʤʝʶʪ ʥʝʧʨʠʝʤʣʝʤʫʶ 

ʜʣʷ ʙʠʟʥʝʩʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʩʪʦʠʤʦʩʪʴ ʠ ʚ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. ʊʘʢʦʡ ʧʨʦʝʢʪ ʥʝ ʪʨʝʙʫʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ʩʝʨʴʝʟʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʥʝ ʜʦʣʞʝʥ ʜʣʠʪʴʩʷ ʙʦʣʝʝ ʪʨʝʭ-ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʣʝʟʥʦʩʪʠ ʙʣʦʢʯʝʡʥʘ ʧʦʟʚʦʣʠʪ ʩʦʟʥʘʪʝʣʴʥʦ ʧʦʜʦʡʪʠ ʢ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʝʨʴʝʟʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʩʪʘʚʠʚ ʚʦ ʛʣʘʚʫ ʫʛʣʘ ʬʠʥʘʥʩʦʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʠʟʥʝʩʘ. 
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ɹʣʦʢʯʝʡʥ - ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʬʠʥʘʥʩʦʚʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʛʣʫʙʦʢʦ ʠʟʤʝʥʠʚʰʘʷ ʥʘʰʫ ʞʠʟʥʴ ʠ ʨʘʩʢʨʳʚʘʶʱʘʷ ʨʷʜ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʰʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʚ ʥʘʰʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʙʦʣʴʰʝʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʣʫʯʰʝʡ ʘʫʪʝʥʪʠʯʥʦʩʪʴʶ ʬʘʡʣʦʚ. 

ʋʩʪʨʘʥʷʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʪʨʝʪʴʠʭ ʩʪʦʨʦʥ ʫʧʨʘʚʣʷʪʴ ʪʨʘʥʟʘʢʮʠʷʤʠ ʠ 

ʚʝʩʪʠ ʫʯʝʪ, ʪʝʭʥʦʣʦʛʠʷ ʙʣʦʢʯʝʡʥʘ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʪʨʘʥʩʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥʘ ʜʣʷ ʩʭʝʤ ʩʦʮʠʘʣʴʥʳʭ ʚʳʧʣʘʪ 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʶ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʮʝʣʝʡ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʷ ʙʝʜʥʦʩʪʴ ʠ 

ʩʦʟʜʘʚʘʷ ʩʦʦʪʥʦʰʝʥʠʝ ʮʝʥʳ ʠ ʢʘʯʝʩʪʚʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʘʭ. 

ɺ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥʘ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʭʚʘʯʝʥʳ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ 

ʠʣʠ ʙʣʦʢʘʭ, ʠ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʘʟʥʳʭ ʙʣʦʢʘʭ, ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʘ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʡ ʩʩʳʣʢʠ ʠʣʠ ʧʦʜʧʠʩʠ ʚ ʦʜʥʦʤ ʥʘʙʦʨʝ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ çʙʣʦʢè ʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʙʣʦʢʘʤʠ 

ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʧʝʨʝʭʦʜ ʥʘ ʟʘʧʠʩʴ 

ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʟʘʧʠʩʝʡ ʚ ʮʝʧʦʯʢʝ ʥʝʚʦʟʤʦʞʝʥ, ʯʪʦ ʜʝʣʘʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʟʘʱʠʱʝʥʥʦʡ ʦʪ ʧʦʜʜʝʣʢʠ. 

ʇʨʠʤʝʨʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʤʥʳʭ ʛʦʨʦʜʦʚ, 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʙʳʪʴ 

ʨʝʰʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ. 

ʇʦ ʦʮʝʥʢʘʤ, ʦʢʦʣʦ 1,3 ʧʨʦʮʝʥʪʘ ɺɺʇ ʪʝʨʷʝʪʩʷ ʠʟ-ʟʘ ʥʝʷʩʥʳʭ ʧʨʘʚ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ, ʘ ʩʫʜʝʙʥʳʝ ʠʟʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ 

ʧʨʝʪʝʥʟʠʷʤʠ, ʣʠʰʴ ʫʩʫʛʫʙʣʷʶʪ ʧʨʦʙʣʝʤʫ. 

ɺʥʝʩʝʥʠʝ ʟʘʧʠʩʝʡ ʦ ʟʝʤʣʝ ʚ ʙʣʦʢʯʝʡʥ ʩʜʝʣʘʣʦ ʙʳ ʠʭ ʥʝʠʟʤʝʥʥʳʤʠ ʠ 

ʟʘʱʠʱʝʥʥʳʤʠ ʦʪ ʚʟʣʦʤʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʪʘʚʷ ʠʭ ʚ ʥʘʜʝʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ 

ʩʦʟʜʘʚʘʷ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʦʚʝʨʠʷ ʢ ʩʠʩʪʝʤʝ. ɺʩʝ ʟʝʤʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʟʘʧʠʩʠ ʙʳʣʠ ʙʳ ʥʝʠʟʤʝʥʥʳʤʠ ʠ ʥʝʦʧʨʦʚʝʨʞʠʤʳʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʙʳ ʩʵʢʦʥʦʤʠʪʴ ʤʥʦʛʦ ʜʝʥʴʛʠ ʥʘ ʩʫʜʝʙʥʳʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʟʝʤʣʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʟʝʤʝʣʴʥʦ-

ʬʠʥʘʥʩʦʚʳʝ ʚʦʧʨʦʩʳ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ, ʧʨʦʟʨʘʯʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ʈʝʰʝʥʠʷ ʙʣʦʢʯʝʡʥʘ, ʝʩʣʠ ʦʥʠ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʩʢʣʶʯʝʥʠʶ ʧʦʩʨʝʜʥʠʢʦʚ ʠʣʠ ʧʦʩʨʝʜʥʠʢʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʮʝʥ, 

ʩʥʠʞʝʥʠʶ ʢʦʤʠʩʩʠʦʥʥʳʭ ʟʘ ʪʨʘʥʟʘʢʮʠʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʪʨʘʥʝʥʠʶ 

ʧʨʦʙʣʝʤ ʥʘʢʦʧʣʝʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʤʦʞʥʦ ʢʦʩʥʫʪʴʩʷ ʪʦʛʦ, ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ Blockchain ʤʦʞʝʪ 

ʩʥʠʟʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ. ʉʧʦʩʦʙʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʤʦʛʘʪʴ ʢʦʤʧʘʥʠʷʤ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤʠ ʩʦʙʩʪʚʝʥʥʳʤʠ ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ, 

ʫʩʪʨʘʥʷʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʨʝʜʥʠʢʝ, ʧʨʠʥʦʩʠʪ ʧʦʣʴʟʫ ʤʥʦʛʠʤ ʦʪʨʘʩʣʷʤ, 

ʚʢʣʶʯʘʷ ʤʦʜʫ (ʥʘʧʨʠʤʝʨ, ʥʘʜʝʞʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʪʢʘʥʠ), 

ʘʣʤʘʟʳ (De Beers ʫʞʝ ʠʩʧʦʣʴʟʫʝʪ ʠʭ), ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ (ʦʙʝʩʧʝʯʝʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʨʛʘʥʠʯʥʦ), ʣʦʛʠʩʪʠʢʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 
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ɺ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ʦʥ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʷʤʠ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʟʘʧʠʩʷʤʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʦʝ ʠʟ ʵʪʦʛʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʩʜʝʣʘʥʦ ʚʨʫʯʥʫʶ. ʇʨʝʜʦʩʪʘʚʣʷʷ ʧʘʮʠʝʥʪʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚʣʘʜʝʪʴ ʩʚʦʠʤʠ 

ʤʝʜʠʮʠʥʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʙʣʦʢʯʝʡʥ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʙʥʦʚʣʝʥʠʷ ʦ 

ʣʝʢʘʨʩʪʚʘʭ, ʧʨʦʙʣʝʤʘʭ ʠ ʩʧʠʩʢʘʭ ʘʣʣʝʨʛʠʡ ʚ ʦʙʱʝʜʦʩʪʫʧʥʫʶ ʜʦʚʝʨʝʥʥʫʶ 

ʢʥʠʛʫ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʧʦʵʪʦʤʫ ʜʦʧʦʣʥʝʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʢ 

ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʝ ʙʳʣʠ ʭʦʨʦʰʦ ʧʦʥʷʪʥʳ ʠ ʧʨʦʚʝʨʷʝʤʳ ʚʦ ʚʩʝʭ 

ʦʨʛʘʥʠʟʘʮʠʷʭ. 

ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʵʪʦ ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʧʝʜʘʛʦʛʘ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʦʨʦʥʥʝʡ ʧʣʘʪʬʦʨʤʳ, ʪʘʢʦʡ ʢʘʢ Coursera, ʜʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʦʝʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʣʘʪʬʦʨʤʳ ʪʨʝʪʴʠʭ ʩʪʦʨʦʥ, 

ʧʦʜʦʙʥʳʝ ʵʪʠʤ, ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʮʝʥʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʧʨʠʙʳʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʦʢʘ ʜʦʭʦʜʦʚ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʠʣʠ ʚ ʣʶʙʦʡ ʦʪʨʘʩʣʠ) ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʦʥʪʝʥʪʘ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʀʩʩʣʝʜʫʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʙʘʥʢʦʚʩʢʦʡ ʩʬʝʨʝ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʦʪʨʘʩʣʝʚʦʤ ʨʘʟʨʝʟʝ, 

ʧʦ ʜʘʥʥʳʤ Gartner, ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʢ ʙʣʦʢʯʝʡʥʫ ʧʨʦʷʚʣʷʶʪ CIO ʠʟ ʩʬʝʨʳ 

ʙʘʥʢʦʚʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʠʥʘʥʩʦʚ. ʌʠʥʘʥʩʦʚʘʷ ʦʪʨʘʩʣʴ, ʚʢʣʶʯʘʶʱʘʷ 

ʬʠʥʘʥʩʦʚʳʝ ʠ ʩʪʨʘʭʦʚʳʝ ʫʩʣʫʛʠ ʙʫʜʝʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʣʦʢʯʝʡʥ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʣʘʪʝʞʝʡ, ʪʦʨʛʦʚʣʠ ʘʢʮʠʷʤʠ ʠ 

ʮʝʥʥʳʤʠ ʙʫʤʘʛʘʤʠ, ʭʨʘʥʝʥʠʷ ʘʢʪʠʚʦʚ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʨʳʥʢʘʭ. 

ɼʘʞʝ ʥʝʙʦʣʴʰʦʝ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ 

ʧʨʠʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʨʠʙʳʣʴ ʢʦʤʧʘʥʠʷʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʙʣʦʢʯʝʡʥ. 

ɺ ʢʦʥʮʝ ʦʢʪʷʙʨʷ 2018 ʛʦʜʘ ʢʦʤʧʘʥʠʷ DataArt, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ 

ʘʫʪʩʦʨʩʠʥʛʝ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʠ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʢʘʢ ʠʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʷ, 

ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʧʨʝʜʩʪʘʚʠʣʘ ʧʨʦʛʥʦʟ ʧʦ ʨʘʟʚʠʪʠʶ ʙʣʦʢʯʝʡʥ-ʨʳʥʢʘ ʚ 2019 ʛʦʜʫ. ɺ ʦʩʥʦʚʫ 

ʩʚʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʪʳ ʧʦʣʦʞʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʢʦʤʧʘʥʠʷʤʠ-ʣʠʜʝʨʘʤʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʠʥʜʫʩʪʨʠʷʭ, ʜʝʣʘʶʱʠʤʠ ʩʪʘʚʢʫ ʥʘ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɹʣʦʢʯʝʡʥ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʩʣʦʞʥʳʝ ʨʝʰʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʜʦʙʨʝʥʠʠ 

ʩʪʨʘʭʦʚʳʭ ʚʳʧʣʘʪ) ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʊʘʢʘʷ ʠʥʪʝʛʨʘʮʠʷ 

ʪʘʢʞʝ ʤʦʞʝʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʢʦʥʪʨʘʢʪʦʚ, ʦʮʝʥʢʝ 

ʩʪʨʘʭʦʚʦʛʦ ʚʦʟʤʝʱʝʥʠʷ, ʚʳʩʪʘʚʣʝʥʠʠ ʩʯʝʪʦʚ-ʬʘʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʪʨʠʛʛʝʨʦʚ, 

ʨʘʙʦʪʝ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʯʝʪʘʤʠ ʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʠ ʫʙʳʪʢʦʚ. 

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʧʨʠʚʣʝʯʝʪ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ: ʧʦ ʧʨʦʛʥʦʟʘʤ 

DataArt, ʚ 2019 ʛʦʜʫ ʥʘ ʨʳʥʢʝ ʬʠʥʘʥʩʦʚʳʭ ʫʩʣʫʛ ʧʦʷʚʷʪʩʷ ʥʦʚʳʝ ʨʝʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʦʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʢʘʩʘʝʪʩʷ ʪʝʭ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʧʨʝʞʜʝ ʨʘʙʦʪʘ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ PDF-ʜʦʢʫʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʬʠʥʘʥʩʦʚʳʝ 

ʦʪʯʝʪʥʦʩʪʠ ʠʣʠ ʢʨʝʜʠʪʥʳʝ ʜʦʛʦʚʦʨʘ. 
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ʈʘʩʪʫʱʝʝ ʚʣʠʷʥʠʝ ʢʨʫʧʥʳʭ ʠʛʨʦʢʦʚ: ʚ 2019 ʛʦʜʫ ʦʞʠʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʨʝʰʝʥʠʡ ʦʪ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠʛʨʦʢʦʚ ʠ ʩʦʦʙʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʘʭʦʚʘʷ ʛʨʫʧʧʘ 

B3i (The Blockchain Insurance Industry Initiative). ʀʭ ʨʘʙʦʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʪʨʘʩʣʝʚʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʩʧʦʩʦʙʳ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʚ 

ʙʫʜʫʱʝʤ. 

ʅʘʯʘʣʦ ʥʦʚʦʡ ʵʨʳ ʫʧʨʘʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ: ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʙʣʢʦʯʝʡʥʘ ʩʪʘʥʫʪ 

ʧʦʧʫʣʷʨʥʝʝ ʚ 2019 ʛʦʜʫ. ʉʦʦʙʱʝʩʪʚʘ ʧʨʦʝʢʪʦʚ Open Source ʙʫʜʫʪ ʠʛʨʘʪʴ ʚʩʝ 

ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʤʦʱʠ ʢʦʤʧʘʥʠʷʤ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʨʝʰʝʥʠʷ, ʧʨʠʤʝʥʠʤʳʝ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʝʯʴ ʠʜʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ, 

ʙʠʙʣʠʦʪʝʢʘʭ ʫʤʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʕʢʩʧʝʨʪʳ ʫʚʝʨʝʥʳ ʚ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʦʛʨʦʤʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʯʝʡʥʘ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʳʥʢʘʭ ʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʤʝʥʥʦ 2019 ʛʦʜ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʚʦʨʦʪʥʦʡ 

ʪʦʯʢʦʡ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʠ. ɹʣʦʢʯʝʡʥ ʧʝʨʝʩʪʘʣ ʙʳʪʴ ʪʘʠʥʩʪʚʝʥʥʦʡ ʠ 

ʥʘʜʝʣʘʚʰʝʡ ʤʥʦʛʦ ʰʫʤʘ ʪʝʭʥʦʣʦʛʠʝʡ, ʢʦʪʦʨʫʶ ʧʨʦʪʝʩʪʠʨʦʚʘʣʠ ʥʝʤʥʦʛʠʝ. 

ʊʝʧʝʨʴ ʦʪʨʘʩʣʝʚʳʝ ʣʠʜʝʨʳ ʨʘʟʚʠʚʘʶʪ ʝʝ ʧʦʪʝʥʮʠʘʣ ʚ ʩʪʨʝʤʣʝʥʠʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʮʝʣʳʝ ʠʥʜʫʩʪʨʠʠ, ʚʳʭʦʜʷ ʟʘ ʫʟʢʠʝ ʨʘʤʢʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʙʣʦʢʯʝʡʥʘ ʚ ʢʨʠʧʪʦʚʘʣʶʪʘʭ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 2018 ʛʦʜʘ ʨʘʙʦʪʘʶʱʠʝ ʩ ʙʣʦʢʯʝʡʥʦʤ ʵʢʩʧʝʨʪʳ DataArt 

ʥʘʙʣʶʜʘʣʠ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʪʦʤ, ʢʘʢ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʟʘʜʝʡʩʪʚʫʶʪ ʵʪʫ 

ʪʝʭʥʦʣʦʛʠʶ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʝʤʠʣʠʩʴ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʨʘʟʚʠʪʠʝ 

ʧʦʪʝʥʮʠʘʣʘ ʙʣʦʢʯʝʡʥʘ, ʜʝʣʘʣʠ ʩʪʘʚʢʫ ʥʘ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʠ 

ʧʨʦʝʢʪʳ ʧʦ ʧʨʦʚʝʨʢʝ ʢʦʥʮʝʧʮʠʠ (Proof of Concept) ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ. 

ʊʝʧʝʨʴ ʵʪʠ ʢʦʤʧʘʥʠʠ ʧʳʪʘʶʪʩʷ ʧʨʠʤʝʥʠʪʴ ʨʘʜʠʢʘʣʴʥʳʝ ʢʦʥʮʝʧʮʠʠ, 

ʚʜʦʭʥʦʚʣʝʥʥʳʝ ʙʣʦʢʯʝʡʥʦʤ, ʯʪʦʙʳ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʩʣʦʞʥʳʝ, ʜʦʨʦʛʦʩʪʦʷʱʠʝ 

ʠ ʥʝʵʬʬʝʢʪʠʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ.  

ʀʥʚʝʩʪʠʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ ʚ ɽʚʨʦʧʝ ʚʳʨʘʩʪʫʪ ʩ $400 ʤʣʥ, 

ʦʞʠʜʘʶʱʠʭʩʷ ʚ 2018 ʛʦʜʫ, ʜʦ $3,5 ʤʣʨʜ ʧʦ ʠʪʦʛʘʤ 2022 ʛʦʜʘ, ʧʨʦʛʥʦʟʠʨʫʝʪ 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʬʠʨʤʘ IDC. ʈʝʯʴ ʠʜʸʪ ʩʪʨʦʛʦ ʦ ʨʝʘʣʠʟʘʮʠʷʭ ʪʝʭʥʦʣʦʛʠʠ, ʥʝ 

ʩʚʷʟʘʥʥʳʭ ʩ ʢʨʠʧʪʦʚʘʣʶʪʘʤʠ, ʩʦʦʙʱʠʣʦ 24 ʠʶʣʷ 2018 ʛʦʜʘ ʘʛʝʥʪʩʪʚʦ 

çʇʨʘʡʤè. 

ɺʳʚʦʜʳ IDC ʦʩʥʦʚʘʥʳ ʥʘ ʜʘʥʥʳʭ ʦ ʚʣʦʞʝʥʠʷʭ ʚ ʪʝʭʥʦʣʦʛʠʶ ʠ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʘʥʠʷʤʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ.  

ɸʥʘʣʠʪʠʢʠ IDC ʧʨʦʛʥʦʟʠʨʫʶʪ, ʯʪʦ ɽʚʨʦʧʘ ʩʪʘʥʝʪ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ 

ʠʥʚʝʩʪʦʨʦʤ ʚ ʪʝʭʥʦʣʦʛʠʶ ʙʣʦʢʯʝʡʥ: ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ ʚʣʦʞʝʥʠʡ ʚ 

2017-2022 ʛʦʜʘʭ ʩʦʩʪʘʚʠʪ 80,2%. ʇʦ ʜʘʥʥʳʤ ʥʘ 2018 ʛʦʜ ʣʠʜʝʨʦʤ ʧʦ 

ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʙʣʦʢʯʝʡʥ ʦʩʪʘʶʪʩʷ ʉʐɸ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʝʥ ʙʣʦʢʯʝʡʥ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʚ ʬʠʥʘʥʩʦʚʦʤ 

ʩʝʢʪʦʨʝ ð ʠʥʚʝʩʪʠʮʠʠ ʚ ʪʝʭʥʦʣʦʛʠʶ ʧʦ ʠʪʦʛʘʤ 2018 ʛʦʜʘ ʩʦʩʪʘʚʷʪ $173 ʤʣʥ 

(42% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʣʦʞʝʥʠʡ). ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʙʣʦʢʯʝʡʥʫ ʧʨʦʷʚʣʷʶʪ 

ʪʘʢʞʝ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ ʠ ʩʪʨʘʭʦʚʘʥʠʝ.  

ʂ 2022 ʛ. ʦʙʱʝʤʠʨʦʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʩʚʷʟʘʥʥʳʝ ʩ ʙʣʦʢʯʝʡʥʦʤ ʨʝʰʝʥʠʷ 

ʧʨʝʚʳʩʷʪ 11,7 ʤʣʨʜ. ʜʦʣʣ., ʧʨʦʛʥʦʟʠʨʫʝʪ ʣʝʪʦʤ 2018 ʛʦʜʘ IDC. ɿʘ ʧʝʨʠʦʜ ʩ 
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2017 ʧʦ 2022 ʛʛ. ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʨʦʩʪ ʨʘʩʭʦʜʦʚ (CAGR) ʜʦʩʪʠʛʥʝʪ 73,2%. ɺ 

ʥʳʥʝʰʥʝʤ ʛʦʜʫ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ 2017 ʛ. ʫʜʚʦʷʪʩʷ ʠ ʧʨʝʦʜʦʣʝʶʪ 

ʨʫʙʝʞ ʚ 1,5 ʤʣʨʜ. ʜʦʣʣ. ʈʝʛʠʦʥʦʤ ʩ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ 

ʙʣʦʢʯʝʡʥ (ʩʚʳʰʝ 36% ʦʪ ʦʙʱʠʭ) ʦʢʘʞʝʪʩʷ ʉʐɸ. ʉʣʝʜʦʤ ʨʘʟʤʝʩʪʷʪʩʷ 

ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, ʂʠʪʘʡ ʠ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʨʝʛʠʦʥ. ɺ ʯʠʩʣʝ 

ʛʦʩʫʜʘʨʩʪʚ ʩ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʩʪʫʱʠʤ CAGR ʥʘʟʳʚʘʶʪʩʷ ʗʧʦʥʠʷ 

(+108,7%) ʠ ʂʘʥʘʜʘ (+86,7%). 

 
ɻʨʘʬʠʢ 1. ʃʠʜʠʨʫʶʱʠʝ ʨʝʛʠʦʥʳ ʧʦ ʨʘʩʭʦʜʘʤ, 2018 

ɹʣʘʛʦʜʘʨʷ ʦʩʚʦʝʥʠʶ ʙʣʦʢʯʝʡʥʘ ʙʘʥʢʦʚʩʢʦʡ ʠʥʜʫʩʪʨʠʝʡ ʚ 2018 ʛ. 

ʢʨʫʧʥʝʡʰʠʤ ʧʦ ʫʨʦʚʥʶ ʨʘʩʭʦʜʦʚ (552 ʤʣʥ. ʜʦʣʣ.) ʦʢʘʞʝʪʩʷ ʬʠʥʘʥʩʦʚʳʡ 

ʩʝʢʪʦʨ. ʅʘʧʨʘʚʣʝʥʠʝ ʜʠʩʪʨʠʙʫʮʠʠ ʠ ʫʩʣʫʛ ʜʦʩʪʠʛʥʝʪ 379 ʤʣʥ. ʜʦʣʣ., ʯʪʦ 

ʧʨʦʠʟʦʡʜʝʪ ʙʣʘʛʦʜʘʨʷ ʠʥʚʝʩʪʠʮʠʷʤ ʩʦ ʩʪʦʨʦʥʳ ʨʦʟʥʠʮʳ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʩʣʫʛ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʜʦʙʳʯʘ ʨʝʩʫʨʩʦʚ ʧʦʪʨʘʪʷʪ ʥʘ ʩʚʷʟʘʥʥʳʝ ʩ ʙʣʦʢʯʝʡʥʦʤ 

ʨʝʰʝʥʠʷ ʥʝ ʤʝʥʝʝ 334 ʤʣʥ. ʜʦʣʣ., ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʦʩʪʠʤʫʣʠʨʦʚʘʚ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʠʩʢʨʝʪʥʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚ. 

ɺ ʉʐɸ ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʙʣʦʢʯʝʡʥ-ʠʥʚʝʩʪʠʮʠʠ ʦʞʠʜʘʶʪʩʷ ʚ ʩʬʝʨʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ 

ɺʦʩʪʦʢʘ ʠ ɸʬʨʠʢʠ, ʚ ʂʠʪʘʝ ʠ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘ ʧʝʨʚʦʤ 

ʤʝʩʪʝ ʙʫʜʝʪ ʠʥʜʫʩʪʨʠʷ ʬʠʥʘʥʩʦʚ. ʆʪʨʘʩʣʷʤʠ ʩ ʩʘʤʳʤʠ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ 

ʨʦʩʪʘ ʟʘʪʨʘʪ ʥʘ ʙʣʦʢʯʝʡʥ-ʨʝʰʝʥʠʷ ʩʪʘʥʫʪ ʧʨʦʮʝʩʩʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (+78,8%), 

ʩʬʝʨʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʣʫʛ (+77,7%) ʠ ʙʘʥʢʦʚʩʢʘʷ ʠʥʜʫʩʪʨʠʷ (+74,7%). ɿʘ 

ʨʘʤʢʘʤʠ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʢʨʫʧʥʝʡʰʠʝ ʚʣʦʞʝʥʠʷ ʦʞʠʜʘʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʝ 

ʙʣʦʢʯʝʡʥ-ʧʣʘʪʬʦʨʤʳ ʠ ʇʆ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ ʘʢʪʠʚʘʤʠ, ʜʘʪʴ ʩʪʦʣʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ 

ʩʦʚʝʨʰʠʪʴ ʨʝʚʦʣʶʮʠʶ ʚ ʣʦʛʠʩʪʠʢʝ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʵʢʩʧʝʨʪʳ IDC ʧʨʦʛʥʦʟʠʨʫʶʪ 

ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʙʣʦʢʯʝʡʥ-ʨʝʰʝʥʠʡ, ʠʭ ʢʦʣʣʝʛʠ ʠʟ Gartner 
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ʥʝʜʘʚʥʦ ʦʧʫʙʣʠʢʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʛʦʚʦʨʷʱʝʝ ʦ ʩʣʘʙʦʤ ʩʧʨʦʩʝ ʥʘ ʵʪʫ 

ʪʝʭʥʦʣʦʛʠʶ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ. 77% ʦʧʨʦʰʝʥʥʳʭ ʀʊ-ʜʠʨʝʢʪʦʨʦʚ ʟʘʷʚʠʣʠ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʠʥʪʝʨʝʩʘ ʢ ʙʣʦʢʯʝʡʥʫ. 43% ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʝ ʧʣʘʥʠʨʫʶʪ ʧʨʦʚʦʜʠʪʴ 

ʢʘʢʠʝ-ʣʠʙʦ ʨʘʙʦʪʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʭʦʪʷ ʠ ʩʣʝʜʷʪ ʟʘ ʥʦʚʦʩʪʷʤʠ 

ʥʘ ʨʳʥʢʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʸ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʝ 

ʫʤʝʱʘʶʱʠʭʩʷ ʚ ʨʘʤʢʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʪʘʢʠʝ ʢʘʢ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʯʝʥʴ ʤʥʦʛʠʝ ʬʫʥʢʮʠʠ, ʩʝʡʯʘʩ ʚʳʧʦʣʥʷʝʤʳʝ 

ʣʶʜʴʤʠ, ʢʨʠʧʪʦʚʘʣʶʪʳ, ʢʘʢ ʧʦʚʦʜ ʜʣʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʠʩʢʫʩʩʠʡ ʦ ʩʪʝʧʝʥʠ 

ʥʘʜʸʞʥʦʩʪʠ ʪʘʢʦʛʦ ʬʝʥʦʤʝʥʘ ʠ ʪ.ʜ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʘʥʢʦʚʩʢʠʡ ʩʝʢʪʦʨ, ʢʘʢ ʠ ʣʶʙʘʷ 

ʩʬʝʨʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ ʠ ʧʦʜʚʝʨʞʝʥ ʧʦʩʪʦʷʥʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ. ʂʘʢ ʪʦʣʴʢʦ ʧʦʷʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʚʝʩʪʠ ʨʫʪʠʥʥʳʝ ʪʨʫʜʦʸʤʢʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʣʠ ʥʦʚʝʡʰʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ ʚʝʜʝʥʠʷ 

ʙʠʟʥʝʩʘ, ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ, ʜʝʣʘʷ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤʠ, ʙʘʥʢʠ, ʚʚʠʜʫ ʢʨʫʧʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʨʝʘʣʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʩʪʘʚʠʪʴʩʷ ʜʣʷ 

ʢʣʠʝʥʪʦʚ ʣʫʯʰʠʤ ʠ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʚʳʙʦʨʦʤ, ʤʛʥʦʚʝʥʥʦ ʚʥʝʜʨʷʶʪ ʠʭ. 

ʆʯʝʥʴ ʪʨʫʜʥʦ ʧʨʝʜʫʛʘʜʘʪʴ ʢʘʢʠʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʧʨʝʪʝʨʧʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʙʫʜʫʱʝʤ. ɺʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʞʝ 

ʧʦʷʚʠʚʰʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʢʘʢ ʦʥʠ ʤʦʛʫʪ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʙʘʥʢʦʚʩʢʫʶ ʠʥʜʫʩʪʨʠʶ ʠ ʬʠʥʘʥʩʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʚ ʮʝʣʦʤ.  
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ʋɼʂ 628.16 

ʊʠʭʦʥʦʚ ʄʘʨʢ ʀʛʦʨʝʚʠʯ 

ʩʪʫʜʝʥʪ ʤʘʛʠʩʪʨʘʪʫʨʳ 

3 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ ç ʌʘʢʫʣʴʪʝʪ ʠʥʞʝʥʝʨʥʦ -ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʠ ʩʦʦʨʫʞʝʥʠʡè  

ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ - ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʈʦʩʩʠʷ, ʛ. ʅʠʞʥʠʡ-ʅʦʚʛʦʨʦʜ 

 

ʊɽʍʅʆʃʆɻʀʗ ɺʆɼʆʇʆɼɻʆʊʆɺʂʀ ʉ ʋɿʃʆʄ ɹʀʆʃʆɻʀʏɽʉʂʆʁ 

ʇʈɽɼʆʏʀʉʊʂʀ ʉ ɺɺɽɼɽʅʀɽʄ ɸʂʊʀɺʀʈʆɺɸʅʅʆɻʆ ʋɻʃʗ 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʨʫʟʢʠ ʬʠʣʴʪʨʘ. ʋʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʬʠʣʴʪʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ, ʧʨʝʜʦʯʠʩʪʢʘ, ʬʠʣʴʪʨʘʮʠʷ, ʙʠʦʮʝʥʦʟ. 

 The article: specifies the method of using activated carbon as a boot filter. 

The results of studies with different types of filters are indicated. 

 Key words: water treatment, pretreatment, filtration, biocenosis. 

 

ʇʠʪʴʝʚʘʷ ʚʦʜʘ ï ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, 

ʦʪ ʝʝ ʢʘʯʝʩʪʚʘ ʟʘʚʠʩʷʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʫʨʦʚʝʥʴ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʙʱʝʩʪʚʘ.  

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʥʦʨʤʘʪʠʚʥʦʛʦ ʢʘʯʝʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ɼʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ï ʵʪʦ ʨʝʢʠ, ʦʟʝʨʘ, ʢʘʥʘʣʳ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʨʝʞʝ 

ʤʦʨʷ ʠ ʣʝʜʥʠʢʠ; ʧʦʜʟʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ï ʛʨʫʥʪʦʚʳʝ ʠ ʘʨʪʝʟʠʘʥʩʢʠʝ ʚʦʜʳ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʜʦʣʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 80% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʤ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʚʦʜʦʩʥʘʙʞʝʥʠʠ, ʠ ʥʝʨʝʜʢʦ 

ʩʣʫʯʘʝʪʩʷ ʪʘʢ, ʯʪʦ ʚ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦʧʘʜʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʚ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʚʩʣʝʜʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ 

ʘʚʘʨʠʡ, ʢʘʪʘʩʪʨʦʬ, ʟʘʣʧʦʚʳʭ ʚʳʙʨʦʩ ʜʨ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʣʝʞʘʱʫʶ ʦʯʠʩʪʢʫ, ʠ ʚʦʜʘ ʧʦʜʘʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩ 

ʚʨʝʜʥʳʤʠ ʧʨʠʤʝʩʷʤʠ. ʇʦʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʣʠʯʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʦʩʣʝ ʦʙʳʯʥʳʭ ʬʠʣʴʪʨʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʣʴʪʨʳ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʫʛʣʝʤ [2]. 

http://nngasu.ru/str/fiesis/
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʦʜʠ ʦʧʳʪʳ ʥʘ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʬʠʣʴʪʨʘʭ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʛʨʘʥʫʣʠʨʦʚʘʥ ʫʛʣʝʤ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʠʤʠʪʘʮʠʶ ʩʦʩʪʘʚʘ 

ʩʦʦʨʫʞʝʥʠʡ ʚʦʜʦʦʯʠʩʪʥʦʡ ʩʪʘʥʮʠʠ (ʩʤʝʩʠʪʝʣʠ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʦʪʩʪʦʡʥʠʢʠ, ʩʢʦʨʳʝ ʬʠʣʴʪʨʳ), ʜʦʧʦʣʥʝʥʥʘʷ ʬʠʣʴʪʨʦʤ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʫʛʣʝʤ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 4 ʤʘʨʢʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʫʛʣʝʡ: ɹɸʋ-ʄʌ. ɸɻ-3, ʈ-300 ʠ ʉʂɻ-3. ʀʩʭʦʜʥʘʷ ʧʨʦʭʦʜʠʣʘ 

ʫʟʝʣ ʦʯʠʩʪʢʠ ʚʦʜʳ ʙʠʦʮʝʥʦʟʦʤ ʠ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʟʦʥʠʨʦʚʘʥʠʝʤ, ʢʦʘʛʫʣʠʨʦʚʘʣʘʩʴ ʩʝʨʥʦʢʠʩʣʳʤ ʘʣʶʤʠʥʠʝʤ ʟʘ 25 - 40 ʤʛ/ʣ), 

ʦʪʩʪʘʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 1,5 ʯʘʩʦʚ ʠ ʜʘʣʝʝ ʬʠʣʴʪʨʦʚʘʥʠʝʤ ʥʘ ʧʝʩʯʘʥʦʤ 

ʬʠʣʴʪʨʝ (ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʦʚʘʥʠʷ 5-6 ʤ/ʯ), ʘ ʟʘʪʝʤ ʥʘ ʬʠʣʴʪʨʝ ʩ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʫʛʣʝʤ (ʩʢʦʨʦʩʪʴ ʬʠʣʴʪʨʦʚʘʥʠʷ 10 ʤ/ʯ). 

ʆʯʠʱʝʥʥʘʷ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʚʦʜʘ ʦʙʝʟʟʘʨʘʞʠʚʘʣʘʩʴ ʭʣʦʨʦʤ ʜʦʟʦʡ 0,3 ʤʛ/ʣ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʬʠʣʴʪʨʦʚ, ʟʘʛʨʫʞʝʥʥʳʭ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʤ ʫʛʣʝʤ 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʂʘʯʝʩʪʚʦ ʚʦʜʳ 

ʀʩʭʦʜʥʘʷ 

 

ʇʦʩʣʝ 

ʧʝʩʯʘʥʦʛʦ 

ʬʠʣʴʪʨʘ 

ʇʦʩʣʝ 

ʬʠʣʴʪʨʘ 

ʩ 

ɹɸʋ ï 

ʄʌ 

ʇʦʩʣʝ 

ʬʠʣʴʪʨʘ 

ʩ ɸɻ ï 3 

ʇʦʩʣʝ 

ʬʠʣʴʪʨʘ 

ʩ 

F ï 300 

ʇʦʩʣʝ 

ʬʠʣʴʪʨʘ 

ʩ 

ʉʂɻ ï 3 

ʎʚʝʪʥʦʩʪʴ, ʛʨʘʜ 

50 

45 

40 

33,5 

18 

21 

18,5 

16 

12,5 

9,5 

6 

2 

14,5 

11 

8 

3 

9 

5 

1 

0 

8 

5 

0 

0 

ʄʫʪʥʦʩʪʴ, 

ʤʛ/ʣ 

6,0 

5,5 

3,2 

2,5 

2,3 

1,8 

0,97 

0,68 

0,68 

0,24 

0 

0 

0,92 

0,46 

0 

0,1 

0,48 

0,12 

0 

0 

0,45 

0,1 

0 

0 

ɿʘʧʘʭ, ʙʘʣʣʳ 
3 

2 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

ʇʨʠʚʢʫʩ, 

ʙʘʣʣʳ 

- 

- 

1 

2 

0 

0 

0 

0 

0 

0 

0 

0 

ʆʢʠʩʣʷʝʤʦʩʪʴ 

ʧʝʨʤʥʛʘʥʘʪʥʘʷ, 

ʤʛʆ2/ʣ 

18,72 

17,21 

15,9 

14,4 

9,12 

8,96 

8,26 

5,13 

4,56 

3,98 

3,26 

2,52 

5,12 

4,74 

4,12 

3,04 

1,84 

1,2 

0,94 

0,46 

1,56 

1,12 

0,88 

0,44 

ʉʚʝʪʦʧʦʛʣʦʱʝ-

ʥʠʝ, × = 254 ʥʤ 

0,375 

0,328 

0,251 

0,216 

0,212 

0,186 

0,105 

0,086 

0,056 

0,041 

0,029 

0,019 

0,082 

0,064 

0,046 

0,028 

0,047 

0,039 

0,009 

0,005 

0,042 

0,035 

0,009 

0,003 

ʆʙʱʠʡ 

ʦʨʛʘʥʠʯʝʩʢʠʡ 

ʫʛʣʝʨʦʜ, ʤʛ/ʣ 

20,8 

18,6 

14,2 

9,6 

17,21 

15,14 

11,06 

5,82 

6,59 

5,76 

3,44 

1,86 

8,70 

7,52 

4,16 

2,48 

4,88 

3,64 

1,38 

0,82 

4,69 

3,58 

1,20 

0,68 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ, 

ʤʛ/ʣ 

0,60 

0,30 

0,54 

0,23 

0 

0 

0,17 

0,11 

0 

0 

0 

0 
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0,25 

0,15 

0,20 

0,10 

0 

0 

0,03 

0 

0 

0 

0 

0 

ʉʇɸɺ, ʤʛ/ʣ 

0,182 

0,115 

0,075 

0,039 

0,082 

0,078 

0,064 

0,035 

0,017 

0,014 

ʩʣʝʜʳ 

0 

0,026 

0,021 

0,005 

ʩʣʝʜʳ 

0,012 

0,007 

0 

0 

0,011 

0,006 

0 

0 

ɾʝʣʝʟʦ ʦʙʱ., 

ʤʛ/ʣ 

1,46 

0,66 

0,41 

0,28 

0,77 

0,29 

0,20 

0,12 

0,38 

0,12 

0,08 

0,03 

0,55 

0,18 

0,10 

0,08 

0,22 

0,12 

0 

0 

0,20 

0,10 

0 

0 

ʆʩʪʘʪʦʯʥʳʡ 

ʘʣʶʤʠʥʠʡ, ʤʛ/ʣ 

- 

- 

- 

- 

0,43 

0,037 

0,16 

0,088 

0,067 

0,056 

ʩʣʝʜʳ 

0 

0,228 

0,156 

0,093 

0,052 

0,061 

0,048 

0 

0 

0,058 

0,038 

0 

0 

ʎʠʥʢ, ʤʛ/ʣ 
1,08 

0,57 

0,99 

0,54 

0,49 

0,17 

0,52 

0,22 

0,38 

0,15 

0,30 

0,13 

 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ ʧʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʮʚʝʪʥʦʩʪʠ ʠ ʤʫʪʥʦʩʪʠ 

ʥʘ 50 - 100% ʠ 60 - 100% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʨʛʘʥʠʯʝʩʢʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʦ 

ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ ʦʢʠʩʣʷʝʤʦʩʪʴ ʧʝʨʤʘʥʛʘʥʘʪʥʘʷ, ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʝ ʧʨʠ 

ɚ =254 ʥʤ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ 45 - 96%, 

ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʥʘ 72 - 100%, ʮʠʥʢʘ ʥʘ 50 - 75%, ʦʩʪʘʪʦʯʥʦʛʦ ʘʣʶʤʠʥʠʷ 

ʥʘ 50 - 100%. ɺʳʩʦʢ ʵʬʬʝʢʪ ʫʜʘʣʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (82 - 100%), ʇɸɺ (85 

- 100%). ɺ ʧʨʦʙʘʭ ʧʦʩʣʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʦʪʩʫʪʩʪʚʦʚʘʣ ʦʩʪʘʪʦʯʥʳʡ 

ʭʣʦʨ. ʉʦʣʝʩʦʜʝʨʞʘʥʠʝ ʧʨʠ ʬʠʣʴʪʨʦʚʘʥʠʠ ʯʝʨʝʟ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʫʛʣʠ 

ʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ: ʩʫʣʴʬʘʪʳ ʩ 23 ʤʛ/ʣ, ʩʥʠʟʠʣʠʩʴ ʜʦ 18,5 ʤʛ/ʣ, ʭʣʦʨʠʜʳ 

ʩ 19 ʜʦ 16 ʤʛ/ʣ, ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʩʦ 184 ʜʦ 180 ʤʛ/ʣ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʠ 

ʤʘʛʥʠʷ ʦʩʪʘʚʘʣʦʩʴ ʧʦʯʪʠ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ, ʯʪʦ ʠ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ [3]. 

ʀʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʘʨʦʢ ʫʛʣʝʡ ʥʘʠʣʫʯʰʝʡ ʩʦʨʙʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʈ - 300 ʠ ʉʂɻ - 3. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʫʛʦʣʴ ʉʂɻ - 3 

ʷʚʣʷʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤ, ʪʦ ʧʨʠʦʨʠʪʝʪ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʝʤʫ. 

ʊʘʢ ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʄʏʉ ʈʦʩʩʠʠ ʚ ʛʦʜ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ 7-8 ʢʨʫʧʥʳʭ 

ʘʚʘʨʠʡ, ʪʦ ʩʦʦʨʫʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʟʘʣʘ ʩ ʫʛʦʣʴʥʳʤʠ 

ʬʠʣʴʪʨʘʤʠ ʥʝʚʳʛʦʜʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʧʦʤʠʤʦ ʪʨʝʙʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʠ ʩʚʦʙʦʜʥʳʭ ʧʣʦʱʘʜʝʡ, ʚʝʣʠʢʦ ʚʨʝʤʷ ʧʨʦʩʪʦʷ 

ʬʠʣʴʪʨʦʚ, ʚʢʣʶʯʘʝʤʳʭ ʪʦʣʴʢʦ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʥʘʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤ, ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʚ ʦʪʚʦʜʥʦʡ ʢʘʨʤʘʥ ʩʤʝʩʠʪʝʣʷ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʜʨʦʙʣʝʥʠʝʤ 

ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʉʂɻ-3. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʤʘʣʦʤʫʪʥʳʭ ʨʝʢ, 

ʧʦʩʪʫʧʣʝʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʫʛʣʷ ʚ ʢʘʤʝʨʳ 

ʭʣʦʧʴʝʦʙʨʘʟʦʚʘʥʠʷ ʫʣʫʯʰʘʝʪ ʠʭ ʨʘʙʦʪʫ ʠ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʦʩʘʞʜʝʥʠʷ ʚ 

ʦʪʩʪʦʡʥʠʢʘʭ [1].  

ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʝʪʩʷ ʟʘʧʘʩ ʫʛʣʷ ʥʘ ʩʪʘʥʮʠʷʭ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʩʪʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʤʦʞʝʪ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ 

ʙʳʪʴ ʧʨʠʛʦʪʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʣʴʧʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʥʝʤʝʜʣʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʚʦʚʨʝʤʷ ʧʨʠʥʠʤʘʪʴ 

ʤʝʨʳ ʧʦ ʝʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʝ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩ ʫʟʣʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʜʦʯʠʩʪʢʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʜʣʷ ʚʚʝʜʝʥʠʷ ʧʫʣʴʧʳ ʠʟ 

ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʛʦ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʫʛʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
 

ʈʠʩʫʥʦʢ 1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ ʩ ʫʟʣʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʝʜʦʯʠʩʪʢʠ 

1 - ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʧʝʨʚʦʛʦ ʧʦʜʲʝʤʘ; 2 - ʤʠʢʨʦʬʠʣʴʪʨ; 3 - ʧʨʠʝʤʥʳʡ ʢʘʥʘʣ 

ʤʠʢʨʦʬʠʣʴʪʨʘ; 4 - ʦʙʲʝʤʥʳʡ ʵʣʝʤʝʥʪ ʥʘʞʠʚʣʝʥʠʷ; 5 - ʬʠʣʴʪʨʫʶʱʠʡ 

ʙʘʨʘʙʘʥ; 6 - ʢʦʥʪʘʢʪʥʘʷ ʢʘʤʝʨʘ ʧʝʨʚʠʯʥʦʛʦ ʦʟʦʥʠʨʦʚʘʥʠʷ; 7 - ʩʤʝʩʠʪʝʣʴ, 8 - 

ʢʘʤʝʨʘ ʭʣʦʧʴʝʦʙʨʘʟʦʚʘʥʠʷ; 9 - ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ; 10 - ʩʢʦʨʳʡ 

ʙʝʟʥʘʧʦʨʥʳʡ ʬʠʣʴʪʨ; 11 - ʪʨʫʙʦʧʨʦʚʦʜ ʧʦʜʘʯʠ ʭʣʦʨʘ; 12 - ʨʝʟʝʨʚʫʘʨ ʯʠʩʪʦʡ 

ʚʦʜʳ; 13 - ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʚʪʦʨʦʛʦ ʧʦʜʲʝʤʘ; 14 - ʚʝʨʭʥʷʷ ʱʝʣʝʚʘʷ 

ʧʝʨʝʛʦʨʦʜʢʘ; 15 - ʥʠʞʥʷʷ ʱʝʣʝʚʘʷ ʧʝʨʝʛʦʨʦʜʢʘ; 16 - ʮʝʥʪʨʘʣʴʥʘʷ ʪʨʫʙʘ; 17 - 
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SOIL THERMAL STABILIZATI ON TECHNOLOGY  

 

Annotation: The article is devoted to the technology of seasonally operating 

cooling devices. The relevance of the use of this technology in permafrost conditions 

is considered. Studied the scope, principle of operation of cooling devices. Their 

main types and innovative methods in ther. 
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ʆʢʦʣʦ 65% ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʥʠʤʘʝʪ ʦʙʣʘʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʨʟʣʳʭ ʠ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ. ʕʪʠ ʨʘʡʦʥʳ ʷʚʣʷʶʪʩʷ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʪʳʣʦʤ ʩʪʨʘʥʳ. ɺ ʥʠʭ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʢʦʣʦ 60% ʨʘʟʚʝʜʘʥʥʳʭ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʙʦʣʝʝ 30% 
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ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʟʘʧʘʩʳ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ, ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʟʦʣʦʪʘ, ʘʣʤʘʟʦʚ. 

ʆʩʚʦʝʥʠʝ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʈʦʩʩʠʠ ʠ ʤʠʨʘ ʚ 

ʮʝʣʦʤ, ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʛʘʟʦʚʦʡ ʠ 

ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʚ ʧʨʝʜʝʣʘʭ ʢʨʠʦʣʠʪʦʟʦʥʳ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʡ ʚ ʟʦʥʝ ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʧʦʜʚʝʨʞʝʥ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʝʟʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ (ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʟʠʤʦʡ ʠ ʯʘʩʪʠʯʥʦʛʦ 

ʦʪʪʘʠʚʘʥʠʷ ʣʝʪʦʤ) ʠ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʕʪʠ ʷʚʣʝʥʠʷ ʚʳʟʳʚʘʶʪ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʨʫʥʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʩʘʜʢʝ 

ʦʩʥʦʚʘʥʠʡ ʠ ʬʫʥʜʘʤʝʥʪʦʚ, ʜʝʬʦʨʤʘʮʠʠ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʟʦʥʝ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʤʝʪʦʜ ʩʚʘʡʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʧʦʨʦʡ ʩʚʘʡ ʩʣʫʞʠʪ ʚʝʯʥʦʤʝʨʟʣʳʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʷ. ʆʜʥʘʢʦ 

ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʜʘʥʥʦʛʦ ʩʣʦʷ ʠʟ-ʟʘ ʦʪʪʘʠʚʘʥʠʷ ʠʟʤʝʥʷʶʪʩʷ, ʬʫʥʜʘʤʝʥʪʳ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʪʝʨʧʝʚʘʶʪ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʚʳʚʦʜʠʪ ʠʟ ʩʪʨʦʷ ʢʦʥʩʪʨʫʢʮʠʶ.  

ʇʨʦʙʣʝʤʘ ʩʝʟʦʥʥʦʛʦ ʦʪʪʘʠʚʘʥʠʷ ʦʩʥʦʚʘʥʠʡ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʜʦʣʛʦʩʨʦʯʥʳʤ ʧʨʦʛʥʦʟʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʛʨʫʥʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ. 

ʋʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʩ ʵʪʦʡ ʟʘʜʘʯʝʡ ʫʩʧʝʰʥʦ ʩʧʨʘʚʣʷʶʪʩʷ 

ʩʝʟʦʥʥʦ-ʜʝʡʩʪʚʫʶʱʠʝ ʦʭʣʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʉʆʋ), ʨʘʩʧʦʣʘʛʘʝʤʳʝ ʚ 

ʦʩʥʦʚʘʥʠʠ ʠʣʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʨʷʜʦʤ ʩ ʬʫʥʜʘʤʝʥʪʦʤ ʩʦʦʨʫʞʝʥʠʡ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʨʟʣʦʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʩʝʟʦʥʥʦ-ʜʝʡʩʪʚʫʶʱʠʭ 

ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʚʣʝʯʝʥʠʠ ʪʝʧʣʘ ʠʟ ʧʦʯʚʳ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʠ ʧʝʨʝʜʘʯʠ ʝʛʦ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʘ ʨʘʙʦʪʘʝʪ 

ʙʣʘʛʦʜʘʨʷ ʩʠʣʝ ʪʷʞʝʩʪʠ ʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨ ʛʨʫʥʪʘ ʠ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ. 

ʈʘʙʦʪʘ ʚʩʝʭ ʚʠʜʦʚ ʩʝʟʦʥʥʦ-ʜʝʡʩʪʚʫʶʱʠʭ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʝʨʝʥʦʩʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ï ʭʣʘʜʘʛʝʥʪʘ (ʘʤʤʠʘʢ, ʫʛʣʝʢʠʩʣʦʪʘ). 

ʉʪʘʥʜʘʨʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʨʤʝʪʠʯʥʫʶ ʪʨʫʙʫ ʨʘʟʥʦʛʦ 

ʜʠʘʤʝʪʨʘ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʨʝʭ ʫʯʘʩʪʢʦʚ:  

- ʀʩʧʘʨʠʪʝʣʴ ï ʫʯʘʩʪʦʢ, ʧʦʛʨʫʞʘʝʤʳʡ ʚ ʛʨʫʥʪ. ɺ ʥʝʤ ʯʝʨʝʟ ʩʪʝʥʢʠ ʪʨʫʙʳ 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʦʙʤʝʥ ʭʣʘʜʘʛʝʥʪʘ ʠ ʦʢʨʫʞʘʶʱʝʛʦ ʝʛʦ ʛʨʫʥʪʘ. ʈʘʙʦʯʘʷ 

ʞʠʜʢʦʩʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʧʘʨʦʦʙʨʘʟʥʫʶ ʬʘʟʫ ʠ ʯʝʨʝʟ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʯʘʩʪʦʢ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʚʦʟʜʫʰʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ. 

- ʊʨʘʥʩʧʦʨʪʥʳʡ ʫʯʘʩʪʦʢ ï ʚ ʥʝʤ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʨʘʟʜʝʣʴʥʳʝ ʧʦʪʦʢʠ 

ʧʘʨʦʦʙʨʘʟʥʦʡ ʠ ʞʠʜʢʦʡ ʬʘʟʳ ʭʣʘʜʘʛʝʥʪʘ. ʕʪʦʪ ʫʯʘʩʪʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʠʟʦʣʠʨʫʝʪʩʷ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʪʝʧʣʦʧʦʪʝʨʠ. 

- ɺʦʟʜʫʰʥʳʡ ʢʦʥʜʝʥʩʘʪʦʨ ï ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʜ 

ʛʨʫʥʪʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʧʣʦʦʙʤʝʥʘ ʧʘʨʦʦʙʨʘʟʥʦʡ ʬʘʟʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 

ʭʣʘʜʘʛʝʥʪ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʠʩʧʘʨʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ. 

ɿʠʤʦʡ, ʧʨʠ ʥʘʣʠʯʠʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʚʦʟʜʫʭʝ, ʫʩʪʨʦʡʩʪʚʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʭʣʘʞʜʘʝʪ ʤʝʨʟʣʳʡ ʛʨʫʥʪ ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʤ, ʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ 
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ʥʝ ʨʘʙʦʪʘʝʪ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʦʦʨʫʞʝʥʠʷ, ʛʨʫʥʪ ʧʦʜ ʢʦʪʦʨʳʤ ʥʫʞʥʦ 

ʦʭʣʘʞʜʘʪʴ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ: 

- ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʦʭʣʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩʫʥʦʢ 1). ʇʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʩ 

ʙʣʦʢʦʤ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʇʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʤʝʱʝʥʠʝ ʭʣʘʜʘʛʝʥʪʘ, 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʪʘʝʪʩʷ ʪʘʢʠʤ ʞʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʷʚʣʷʝʪʩʷ ʝʝ ʫʩʪʘʥʦʚʢʘ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʟʜʘʥʠʡ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ.  

 
ʈʠʩʫʥʦʢ 1 ï ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ ʦʭʣʘʞʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

 

- ʉʠʩʪʝʤʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʨʠʩʫʥʦʢ 2ʘ). ɺʤʝʩʪʝ ʩ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʪʨʫʙʘʤʠ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʠʤʝʶʪʩʷ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʦʭʣʘʞʜʝʥʠʷ 

ʤʝʨʟʣʦʛʦ ʛʨʫʥʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʛʦ ʩʚʦʡʩʪʚʘ ʪʘʢʞʝ ʫʣʫʯʰʘʶʪʩʷ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʚ ʵʪʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ.  

- ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨ (ʨʠʩʫʥʦʢ 2ʙ). ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʪʘʥʜʘʨʪʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʉʆʋ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʛʝʨʤʝʪʠʯʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʪʨʫʙʳ ʪʝʨʤʦʩʠʬʦʥʘ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʡ ʦʭʣʘʞʜʘʝʪʩʷ ʛʨʫʥʪ. ʇʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʠ ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. 

- ʊʝʨʤʦʩʚʘʷ. ʉʠʩʪʝʤʘ ʠʟ ʦʙʲʝʜʠʥʝʥʥʳʭ ʩʚʘʠ ʠ ʪʝʨʤʦʩʠʬʦʥʘ, ʤʦʞʝʪ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʥʘʛʨʫʟʢʫ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ. 

- ʅʘʢʣʦʥʥʦʝ ʩʝʟʦʥʥʦ-ʜʝʡʩʪʚʫʶʱʝʝ ʦʭʣʘʞʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ʆʪʣʠʯʘʝʪʩʷ 

ʦʪ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨʘ ʫʩʪʘʥʦʚʢʦʡ ʠʩʧʘʨʠʪʝʣʴʥʦʡ ʯʘʩʪʠ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʪʩʷ 

ʧʦʜ ʥʘʢʣʦʥʦʤ 5%. ʇʦʟʚʦʣʷʝʪ ʟʘʤʦʨʘʞʠʚʘʪʴ ʛʨʫʥʪ ʧʦʜ ʫʞʝ ʚʦʟʚʝʜʝʥʥʳʤ 

ʩʦʦʨʫʞʝʥʠʝʤ. 
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ʘ - ʚʝʨʪʠʢʘʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʙ ï ʨʘʟʨʝʟ ʫʩʪʨʦʡʩʪʚʘ 

ʈʠʩʫʥʦʢ 2 ï ʆʭʣʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ  

 

- ɻʣʫʙʠʥʥʦʝ ʩʝʟʦʥʥʦ-ʜʝʡʩʪʚʫʶʱʝʝ ʦʭʣʘʞʜʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨ ʩ ʪʨʫʙʦʡ ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʠ ʜʣʠʥʦʡ 

ʜʦ 100 ʤ. ʇʦʟʚʦʣʷʝʪ ʧʦʚʳʰʘʪʴ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʣʦʪʠʥ, ʜʘʤʙ, ʫʩʪʴʝʚ 

ʩʢʚʘʞʠʥ ʠ ʪ.ʜ.  

ʉʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨʘ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʵʬʬʝʢʪʠʚʥʘ. ʅʝʨʦʚʥʦʩʪʠ ʧʨʠʣʝʛʘʥʠʷ ʛʨʫʥʪʘ ʢ ʢʦʨʧʫʩʫ ʪʨʫʙʳ, 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʛʨʫʥʪʘ ʧʦ ʚʳʩʦʪʝ ʩʥʠʞʘʶʪ ʪʝʧʣʦʦʙʤʝʥ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʤʘʣʦʤʫ ʨʘʜʠʫʩʫ ʟʘʤʦʨʘʞʠʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʣʝʞʠʪ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʫʛʝʨʤʝʪʠʯʥʳʭ ʛʠʣʴʟ, ʟʘʧʦʣʥʷʝʤʳʭ ʥʠʟʢʦʚʷʟʢʠʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ ʪʠʧʘ ʍʅʊ-ʅɺ, ʚ ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨ. ʕʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʪʝʧʣʦʦʪʜʘʯʫ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʦʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ ʠ 

ʩʥʠʞʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʪʘʠʚʘʥʠʷ ʛʨʫʥʪʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. ʉʨʘʚʥʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʝʭ ʚʠʜʦʚ ʉʆʋ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʩʝʟʦʥʥʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

ɺʠʜ ʉʆʋ 
ɻʣʫʙʠʥʘ ʧʦʜʟʝʤʥʦʡ 

ʯʘʩʪʠ 
ɿʦʥʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʦʭʣʘʞʜʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ 
ʅʘ ʫʨʦʚʥʝ ʦʩʥʦʚʘʥʠʷ 200-500 ̍  

ɺʝʨʪʠʢʘʣʴʥʳʝ ʦʭʣʘʞʜʘʶʱʠʝ 

ʫʩʪʨʦʡʩʪʚʘ 
10-14 ʤ. 200-500 ̍  

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨ 
ɼʦ 21 ʤ. ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʦʢʦʣʦ 1,5 ʤ. 

ʋʣʫʯʰʝʥʥʳʡ 

ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨ 
ɼʦ 21 ʤ. ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʦʢʦʣʦ 3 ʤ. 

ɻʣʫʙʠʥʥʦʝ ʉʆʋ ɼʦ 100 ʤ. ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʦʢʦʣʦ 1,5 ʤ 

 

ʇʨʠʤʝʥʝʥʠʝ ʩʝʟʦʥʥʦ-ʜʝʡʩʪʚʫʶʱʠʭ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʟʦʥʝ 

ʤʝʨʟʣʳʭ ʠ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʦʟʚʦʜʠʪʴ ʩʦʦʨʫʞʝʥʠʷ ʠ ʟʜʘʥʠʷ 

ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 
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ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʚʦʠʪʴ ʪʝʨʨʠʪʦʨʠʠ 

ʟʝʤʝʣʴ, ʙʦʛʘʪʳʭ ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ. 

 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ 

1. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʛʨʫʥʪʘ ʚ 

ʢʨʠʦʣʠʪʦʟʦʥʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʅʇʆ ʉʝʚʝʨ ï ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʷ 

ʛʨʫʥʪʦʚ. URL: http://www.nponorth.ru/aktualnost-primeneniya-

termostabilizatorov-grunta (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 29.11.2018) 

2. ʄ.ʃ. ɻʘʣʢʠʥ, ɸ.ʄ. ʈʫʢʘʚʠʰʥʠʢʦʚ, ʃ.ʉ. ɻʝʥʝʣʴ. ʊʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʷ 
ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ 

çʍʦʣʦʜʠʣʴʥʘʷ ʪʝʭʥʠʢʘè: ʵʣʝʢʪʨʦʥʥʳʡ ʥʘʫʯ. ʞʫʨʥʘʣ 2013 ˉ 10 URL: 

http://www.holodteh.ru/UserFiles/File/Xt-10-13/44-47.pdf (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

29.11.2018) 

3. ʊʝʭʥʦʣʦʛʠʷ ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʛʨʫʥʪʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Frost 

3D Universal ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʪʝʧʣʦʚʳʭ ʨʘʩʯʝʪʦʚ ʛʨʫʥʪʦʚ. URL: 

http://frost3d.ru/termostabilizatsiya-gruntov/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.11.2018) 
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Abstract: the article considers the features of the course of acute pancreatitis 

and pancreonecrosis during pregnancy, as well as modern methods of diagnosis and 

treatment of these diseases.  
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ɸʢʪʫʘʣʴʥʦʩʪʴ. 

 ʇʘʥʢʨʝʦʥʝʢʨʦʟ - ʵʪʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, 

ʷʚʣʷʶʱʠʡʩʷ ʦʩʣʦʞʥʝʥʠʝʤ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʦʪʤʠʨʘʥʠʝʤ ʢʣʝʪʦʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠʟ-ʟʘ ʨʘʟʚʠʪʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʦʨʛʘʥʝ. 

ʆʩʪʨʳʡ ʧʘʥʢʨʝʘʪʠʪ - ʵʪʦ ʦʩʪʨʦʝ ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʚʳʜʝʣʝʥʠʝʤ ʘʢʪʠʚʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʩʘʤʦʧʝʨʝʚʘʨʠʚʘʥʠʝʤ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʘʥʢʨʝʘʪʠʪʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʧʨʠʯʠʥ ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʚ 

ʨʦʜʘʭ ʠ ʧʦʩʣʝʨʦʜʦʚʦʤ ʧʝʨʠʦʜʝ ʦʩʪʨʳʡ ʧʘʥʢʨʝʘʪʠʪ ʟʘʥʠʤʘʝʪ, ʧʦ ʜʘʥʥʳʤ 

ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ, ʯʝʪʚʸʨʪʦʝ ʤʝʩʪʦ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʳʰʝ ʚʥʝʤʘʪʦʯʥʦʡ 

ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʩʝʧʩʠʩʘ. 
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ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ. 

ʇʦ ʜʘʥʥʳʤ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʦʙʲʸʤʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1, 2], 

ʨʘʟʥʳʝ ʚʠʜʳ ʧʘʥʢʨʝʘʪʠʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʨʝʜʥʝʤ 1 ʩʣʫʯʘʡ  ʥʘ 3000 

ʙʝʨʝʤʝʥʥʦʩʪʝʡ (0,03%), ʧʨʠ ʵʪʦʤ ʚ 88% ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʩʪʨʳʡ ʧʘʥʢʨʝʘʪʠʪ ʠ 

ʪʦʣʴʢʦ ʚ 12% ʦʙʦʩʪʨʝʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ. ɺ ʦʩʥʦʚʥʦʤ 

ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʫ ʞʝʥʱʠʥ ʩ ʦʞʠʨʝʥʠʝʤ, ʠʤʝʶʱʠʭ ʚ ʘʥʘʤʥʝʟʝ ʭʨʦʥʠʯʝʩʢʠʡ 

ʭʦʣʝʮʠʩʪʠʪ ʠʣʠ ʞʝʣʯʥʦ-ʢʘʤʝʥʥʫʶ ʙʦʣʝʟʥʴ.  

ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʧʘʥʢʨʝʘʪʠʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦ 

ʩʨʦʢʦʤ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʨʦʜʦʚ [3]. ɺ I ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 24% ʩʣʫʯʘʷ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ, ʚʦ II  

ʪʨʠʤʝʩʪʨʝ ï 33% ʠ ʚ III  ï 43%. ʋ ʧʦʚʪʦʨʥʦʨʦʜʷʱʠʭ ʧʘʥʢʨʝʘʪʠʪ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʣʩʷ ʚ 63% ʩʣʫʯʘʝʚ.  

ʃʝʪʘʣʴʥʦʩʪʴ ʦʪ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 

39%, ʯʪʦ ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʝ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ. ʋ ʧʘʮʠʝʥʪʦʢ ʩ ʥʝ 

ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʚ 58% ʩʣʫʯʘʝʚ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʨʦʜʳ.  

ɼʠʘʛʥʦʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ. 

 ɾʝʥʱʠʥʘ ʜʦʣʞʥʘ ʦʙʷʟʘʪʝʣʴʥʦ ʩʜʘʪʴ ʘʥʘʣʠʟ ʢʨʦʚʠ ʥʘ ʘʤʠʣʘʟʫ ʠ ʦʪʨʘʱʫ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʧʨʦʪʝʢʘʶʱʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʛʠʧʦʘʤʠʣʘʟʝʤʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʦʙʦʩʪʨʝʥʠʠ ʦʩʪʨʦʛʦ 

ʧʘʥʢʨʝʘʪʠʪʘ ʫʨʦʚʝʥʴ ʘʤʠʣʘʟʳ ʚ ʢʨʦʚʠ ʨʝʟʢʦ ʧʦʚʳʰʘʝʪʩʷ ʫʞʝ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ 

ʯʘʩʦʚ ʦʪ ʥʘʯʘʣʘ ʟʘʙʦʣʝʚʘʥʠʷ. ɿʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʤʠʣʘʟʳ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ 

ʤʦʯʝ. ʊʘʤ ʝ yʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 7-10 ʜʥʝʡ. ɺʤʝʩʪʝ 

ʩ ʧʦʚʳʰʝʥʠʝʤ ʘʤʠʣʘʟʳ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʊʘʢʞʝ 

ʩʦ ʩʪʦʨʦʥʳ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʥʘʙʣʶʜʘʝʪʩʷ ʣʝʡʢʦʮʠʪʦʟ ʠ ʫʤʝʨʝʥʥʦ 

ʚʳʨʘʞʝʥʥʘʷ ʘʥʝʤʠʷ. ɺʦʟʤʦʞʥʦ ʧʦʚʳʰʝʥʠʝ ʠʣʠ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʩʘʭʘʨʘ ʚ 

ʢʨʦʚʠ. ɺʳʨʘʞʝʥʥʘʷ ʛʠʧʝʨʛʣʠʢʝʤʠʷ ʛʦʚʦʨʠʪ ʦ ʪʷʞʝʣʦʤ ʪʝʯʝʥʠʠ ʧʨʦʮʝʩʩʘ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʪʢʘʥʷʭ ʞʝʣʝʟʳ ʧʨʦʚʦʜʷʪ ʋɿʀ ʦʨʛʘʥʦʚ 

ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʷʚʣʷʶʪʩʷ ʜʠʬʬʫʟʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʪʢʘʥʝʡ, ʧʨʠʟʥʘʢʠ ʦʪʝʢʘ ʠ ʚʦʩʧʘʣʝʥʠʷ. ʀʟ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʢʣʶʯʝʥʘ 

ʨʝʥʪʛʝʥʦʛʨʘʬʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʧʣʦʜʘ ʚʥʫʪʨʠʫʪʨʦʙʥʳʭ ʧʘʪʦʣʦʛʠʡ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʩ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʆʩʪʨʳʡ ʧʘʥʢʨʝʘʪʠʪ ʫ ʙʝʨʝʤʝʥʥʳʭ ʟʘʯʘʩʪʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʩʧʝʢʪʨʦʤ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʀʭ ʜʝʣʷʪ 

ʥʘ 2 ʦʙʲʸʤʥʳʝ ʛʨʫʧʧʳ. 

ɿʘʙʦʣʝʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ: 

Á ʚ I ʪʨʠʤʝʩʪʨʝ ï ʨʘʥʥʠʡ ʪʦʢʩʠʢʦʟ; 

Á ʚʦ II  ʠ III  ʪʨʠʤʝʩʪʨʘʭ ï ʚʥʫʪʨʠʧʝʯʸʥʦʯʥʳʡ ʭʦʣʝʩʪʘʟ ʙʝʨʝʤʝʥʥʳʭ, 

ʧʨʝʵʢʣʘʤʧʩʠʷ, ʦʩʪʨʘʷ ʞʠʨʦʚʘʷ ʧʝʯʝʥʴ ʙʝʨʝʤʝʥʥʳʭ, HELLPï ʩʠʥʜʨʦʤ (Hï 

ʛʝʤʦʣʠʟ, ELï ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʬʝʨʤʝʥʪʦʚ ʢʨʦʚʠ, LPï ʥʠʟʢʦʝ ʯʠʩʣʦ 

ʪʨʦʤʙʦʮʠʪʦʚ). 

ɿʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ: 

Á ʷʟʚʝʥʥʘʷ ʙʦʣʝʟʥʴ ʞʝʣʫʜʢʘ ʠ ʜʚʝʥʘʜʮʘʪʠʧʝʨʩʪʥʦʡ ʢʠʰʢʠ; 

Á ʞʝʣʯʥʦ-ʢʘʤʝʥʥʘʷ ʙʦʣʝʟʥʴ, ʭʦʣʝʮʠʩʪʠʪ, ʭʦʣʘʥʛʠʪ; 
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Á ʘʧʧʝʥʜʠʮʠʪ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʠʰʝʯʥʠʢʘ, ʘʙʜʦʤʠʥʘʣʴʥʳʡ 

ʠʰʝʤʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ, ʢʠʰʝʯʥʘʷ ʥʝʧʨʦʭʦʜʠʤʦʩʪʴ, ʩʠʥʜʨʦʤ ʨʘʟʜʨʘʞʸʥʥʦʛʦ 

ʢʠʰʝʯʥʠʢʘ; 

Á ʨʘʢ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ; 

Á ʛʝʧʘʪʠʪ; 

Á ʧʠʝʣʦʥʝʬʨʠʪ, ʧʘʨʘʥʝʬʨʠʪ, ʧʦʯʝʯʥʘʷ ʢʦʣʠʢʘ. 

ʊʘʢʪʠʢʘ ʚʝʜʝʥʠʷ ʙʝʨʝʤʝʥʥʳʭ ʩ ʦʩʪʨʳʤ ʧʘʥʢʨʝʘʪʠʪʦʤ ʠ 

ʧʘʥʢʨʝʦʥʝʢʨʦʟʦʤ. 

 ɺ ʬʘʟʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʨʝʤʠʩʩʠʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʳʨʘʞʝʥʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʠ ʦʩʣʦʞʥʝʥʠʡ, ʙʝʨʝʤʝʥʥʦʩʪʴ ʥʝ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʘ.  

ʇʦʷʚʣʝʥʠʝ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʨʦʢʦʤ ʜʦ 12 

ʥʝʜʝʣʴ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʥʠʝʤ ʢ ʧʨʝʨʳʚʘʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʘ ʧʨʠ ʩʨʦʢʝ ʙʦʣʝʝ 

36 ʥʝʜʝʣʴ - ʜʦʩʨʦʯʥʦʝ ʨʦʜʦʨʘʟʨʝʰʝʥʠʝ. ʈʦʜʦʨʘʟʨʝʰʝʥʠʝ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʦʜʦʚʳʝ ʧʫʪʠ ʩ ʧʦʤʦʱʴʶ ʵʧʠʜʫʨʘʣʴʥʦʡ ʘʥʝʩʪʝʟʠʠ. ʂʝʩʘʨʝʚʦ 

ʩʝʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʘʢʫʰʝʨʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ 

ʨʘʟʚʠʪʠʷ ʦʩʣʦʞʥʝʥʠʡ ʠʟ-ʟʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʷ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʠʟʥʘʯʘʣʴʥʦ 

ʧʨʦʚʦʜʠʪʩʷ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ.  

ʃʝʯʝʥʠʝ. 

ʇʨʠ ʦʙʦʩʪʨʝʥʠʠ ʦʩʪʨʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʙʝʨʝʤʝʥʥʫʶ ʞʝʥʱʠʥʫ ʥʝʦʙʭʦʜʠʤʦ 

ʩʨʦʯʥʦ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʪʴ ʚ ʩʪʘʮʠʦʥʘʨ  ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ, ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ, 

ʣʠʙʦ ʘʢʫʰʝʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʙʨʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʣʦʞʝʥʠʝ 

ʞʝʥʱʠʥʳ, ʧʦʵʪʦʤʫ ʘʢʫʰʝʨʢʘ ʞʝʥʩʢʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ʦʙʷʟʘʥʘ ʩʦʧʨʦʚʦʞʜʘʪʴ 

ʪʘʢʫʶ ʙʦʣʴʥʫʶ.  

ʇʘʮʠʝʥʪʢʝ ʥʘʟʥʘʯʘʶʪ ʧʦʢʦʡ, ʩʧʝʮʠʘʣʴʥʫʶ ʜʠʝʪʫ ʠ ʭʦʣʦʜ ʚ ʦʙʣʘʩʪʴ 

ʵʧʠʛʘʩʪʨʠʷ. ʃʝʯʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʩʥʷʪʠʝ 

ʙʦʣʝʚʦʛʦ ʩʠʥʜʨʦʤʘ, ʫʤʝʥʴʰʝʥʠʝ ʩʝʢʨʝʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʠʥʘʢʪʠʚʘʮʠʶ ʧʨʦʪʝʘʟ, ʧʨʦʚʝʜʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʠʥʬʫʟʠʦʥʥʦʡ 

ʪʝʨʘʧʠʠ. [4] 

ʂʦʥʩʝʨʚʘʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. ʇʦʜʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʦʪʩʘʩʳʚʘʥʠʷ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ 

ʥʘʟʦʛʘʩʪʨʘʣʴʥʳʤ ʟʦʥʜʦʤ, ʘ ʪʘʢʞʝ ʚʚʦʜʷʪ ʥʘ 3-4 ʜʥʷ çʨʝʞʠʤ ʛʦʣʦʜʘè, ʠʩʢʣʶʯʘʷ 

ʧʨʠʸʤ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʥʫʪʨʴ. ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʶʪ ʭʦʣʠʥʝʨʛʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ (ʘʪʨʦʧʠʥ, ʧʣʘʪʠʬʠʣʣʠʥ). ʉ ʵʪʦʡ ʞʝ ʮʝʣʴʶ 

ʚʚʦʜʷʪ ʠʥʛʠʙʠʪʦʨʳ ʬʝʨʤʝʥʪʦʚ (ʪʨʘʩʠʣʦʣ, ʢʦʥʪʨʠʢʘʣ), ʢʦʪʦʨʳʝ ʫʛʥʝʪʘʶʪ 

ʩʠʥʪʝʟ ʪʨʠʧʩʠʥʘ.  

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʛʥʦʝʥʠʷ ʥʘʟʥʘʯʘʶʪ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʶ 

(ʘʤʧʠʮʠʣʣʠʥ, ʧʝʥʠʮʠʣʣʠʥ), ʥʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʚʣʠʷʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʥʘ ʧʣʦʜ (ʪʘʪʨʘʮʠʢʣʠʥ).  

ʀʥʬʫʟʠʦʥʥʘʷ ʪʝʨʘʧʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʚʝʜʝʥʠʷ ʣʠʪʠʯʝʩʢʦʡ (1 ʤʣ 0,1% 

ʨʘʩʪʚʦʨ ʘʪʨʦʧʠʥʘ, 1 ʤʣ 2% ʨʘʩʪʚʦʨʘ ʧʨʦʤʝʜʦʣʘ ʠ 1 ʤʣ 1% ʨʘʩʪʚʦʨʘ ʜʠʤʝʜʨʦʣʘ) 

ʠ ʛʣʶʢʦʟʦ-ʥʦʚʦʢʘʠʥʦʚʦʡ ʩʤʝʩʠ, ʘ ʪʘʢʞʝ ʨʘʩʪʚʦʨ ʈʠʥʛʝʨʘ-ʃʦʢʢʘ.  
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ʂʫʧʠʨʦʚʘʥʠʝ ʙʦʣʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʩʧʘʟʤʦʣʠʪʠʢʦʚ (ʥʦ-ʰʧʘ, 

ʧʘʧʘʚʝʨʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ ʨʘʩʪʚʦʨ), ʘʥʘʣʴʛʝʪʠʢʠ (ʘʥʘʣʴʛʠʥ, ʙʘʨʘʣʛʠʥ). ʇʨʠ 

ʥʘʣʠʯʠʠ ʛʠʧʝʨʛʣʠʢʝʤʠʠ ʚʚʦʜʷʪ ʠʥʩʫʣʠʥ. 

ʍʠʨʫʨʛʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ. ʇʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ 

ʧʝʨʝʜ ʣʝʯʘʱʠʤ ʚʨʘʯʦʤ ʩʪʘʚʠʪʩʷ ʚʦʧʨʦʩ ʦ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ.  

ʇʦʢʘʟʘʥʠʷʤʠ ʢ ʦʧʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʧʘʥʢʨʝʘʪʠʯʝʩʢʠʡ ʘʙʩʮʝʩʩ, 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʞʝʣʪʫʭʘ, ʦʩʪʨʘʷ ʢʠʰʝʯʥʘʷ, ʛʝʤʘʪʦʤʘ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʝ ʢʨʦʚʦʪʝʯʝʥʠʝ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʳ. 

 ɺʩʣʝʜʩʪʚʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʞʝʥʩʢʠʡ ʦʨʛʘʥʠʟʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʠʟʤʝʥʝʥʠʷʤ, 

ʯʪʦ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʦʩʪʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʧʘʪʦʣʦʛʠʡ (ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʦʩʪʨʳʡ ʧʘʥʢʨʝʘʪʠʪ). ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʝʤ ʜʣʷ ʟʘʯʘʪʠʷ ʨʝʙʸʥʢʘ. ʆʥʦ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ 

ʥʘ ʚʥʫʪʨʠʫʪʨʦʙʥʦʝ ʨʘʟʚʠʪʠʝ, ʥʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʜ ʚʨʘʯʝʙʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɹʦʣʝʟʥʴ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʬʘʟʝ 

ʩʪʦʡʢʦʡ ʨʝʤʠʩʩʠʠ, ʘ ʞʝʥʱʠʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʜʝʣʘʪʴ ʋɿʀ, ʧʦʩʝʱʘʪʴ 

ʪʝʨʘʧʝʚʪʘ ʠ ʛʠʥʝʢʦʣʦʛʘ, ʜʘʙ  rʠʟʙʝʞʘʪʴ ʪʷʞʸʣʦʛʦ ʪʝʯʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʝ y

ʧʨʝʨʳʚʘʥʠʷ.  

ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʧʠʪʘʥʠʶ ʙʝʨʝʤʝʥʥʦʡ. 

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʝʥʦ ʛʦʣʦʜʘʪʴ ʚʦ ʚʨʝʤʷ ʚʳʥʘʰʠʚʘʥʠʷ ʨʝʙʸʥʢʘ. ɻʦʣʦʜ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʝ ʚʦʩʧʘʣʸʥʥʫʶ ʧʦʜʞʝʣʫʜʦʯʥʫʶ ʞʝʣʝʟʫ, ʥʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʧʣʦʜʘ. ʅʝʞʝʣʘʪʝʣʴʥʦ ʫʧʦʪʨʝʙʣʷʪʴ 

ʩʣʘʜʢʦʝ, ʞʠʨʥʦʝ, ʢʦʧʯʝʥʦʝ ʠ ʧʨʷʥʦʝ, ʬʨʫʢʪʳ (ʷʙʣʦʢʠ, ʛʨʫʰʠ).  ʀʩʢʣʶʯʠʪʴ ʠʟ 

ʤʝʥʶ ʢʫʨʠʥʳʝ ʷʡʮʘ ʠ ʢʘʨʪʦʬʝʣʴ. ɺ ʨʘʮʠʦʥ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ: ʥʝʞʠʨʥʦʝ ʤʷʩʦ, 

ʢʫʨʠʥʳʡ ʙʫʣʴʦʥ, ʢʝʬʠʨ, ʪʚʦʨʦʛ ʦʙʝʟʞʠʨʝʥʥʳʡ, ʬʨʫʢʪʳ ʩ ʥʝʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʣʝʪʯʘʪʢʠ, ʢʘʰʠ ʥʘ ʚʦʜʝ (ʛʨʝʯʢʘ, ʨʠʩ).  ʀʟ ʥʘʧʠʪʢʦʚ ʨʘʟʨʝʰʝʥʳ 

ʤʠʥʝʨʘʣʴʥʘʷ ʥʝʛʘʟʠʨʦʚʘʥʥʘʷ ʚʦʜʘ, ʢʠʩʝʣʴ ʠ ʜʦʤʘʰʥʠʡ ʢʦʤʧʦʪ.  
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ʊʆɺɸʈʆɺɽɼʏɽʉʂɸʗ ʕʂʉʇɽʈʊʀɿɸ ʂɸʏɽʉʊɺɸ ʊɺʆʈʆɻɸ 

 

ʇʦʜ ʪʦʚʘʨʦʚʝʜʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʦʡ ʧʦʥʠʤʘʝʪʩʷ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ 

ʪʦʚʘʨʘ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʝʛʦ ʢʘʯʝʩʪʚʘ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʊʘʢʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʛʨʫʧʧʦʡ ʣʶʜʝʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʝʩʪʴ ʵʢʩʧʝʨʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʢʨʠʪʝʨʠʷʤ ʠ ʥʘʧʨʘʚʣʝʥʠʷʤ.  

ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʈʦʩʩʠʠ ï ʪʚʦʨʦʛ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʦʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʪʦʚʘʨʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ.  

ʊʚʦʨʦʛ - ʚʳʩʦʢʦʙʝʣʢʦʚʳʡ ʢʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʙʦʛʘʪ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ ʠ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʪʚʦʨʦʛ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʠʤʝʶʱʝʛʦ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʬʦʩʬʦʨʘ ʠ ʢʘʣʴʮʠʷ. ʊʚʦʨʦʛ ʷʚʣʷʝʪʩʷ ʥʘʭʦʜʢʦʡ  

ʦʩʦʙʝʥʥʦ ʜʣʷ ʙʫʜʫʱʠʭ ʠʣʠ ʢʦʨʤʷʱʠʭ ʤʘʤ, ʜʝʪʝʡ ʠ ʧʦʞʠʣʳʭ ʣʶʜʝʡ.  ʇʦʣʝʟʝʥ 

ʜʣʷ ʨʘʮʠʦʥʘ ʣʶʜʝʡ, ʠʤʝʶʱʠʭ   ʧʨʦʙʣʝʤʳ ʩ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʤ ʪʨʘʢʪʦʤ, 
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ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʧʦʚʳʰʘʝʪ ʢʠʩʣʦʪʥʦʩʪʴ ʞʝʣʫʜʦʯʥʦʛʦ ʩʦʢʘ ʠ ʥʝ ʨʘʟʜʨʘʞʘʝʪ 

ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʞʝʣʫʜʢʘ.  

ʊʚʦʨʦʛ ʙʳʚʘʝʪ ʦʙʝʟʞʠʨʝʥʥʳʡ, ʧʦʣʫʞʠʨʥʳʡ ʠ ʞʠʨʥʳʡ. ʆʙʝʟʞʠʨʝʥʥʳʡ ï 

ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ (ʜʘʣʝʝ - ʤ.ʜ.ʞ.) 1,8%; ʧʦʣʫʞʠʨʥʳʡ ï ʤ.ʜ.ʞ. 9%; ʞʠʨʥʳʡ 

ï ʤ.ʜ.ʞ. 18%; ʢʨʝʩʪʴʷʥʩʢʠʡ ï ʤ.ʜ.ʞ. 5%. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʫʞʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʥʘʟʚʘʥʠʷ ʚ ʤʘʨʢʠʨʦʚʢʝ ʧʨʦʜʫʢʮʠʠ ʠ ʤʦʛʫʪ ʚʳʧʫʩʢʘʪʴ 

ʪʚʦʨʦʛ ʩ ʣʶʙʦʡ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ. 

ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, ʝʛʦ ʟʘʧʘʭ, ʚʢʫʩ ʠ ʮʚʝʪ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʠʱʝʚʳʭ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʜʦʙʘʚʦʢ. ʋ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʚʦʨʦʛʘ ʮʚʝʪ ʚʩʝʛʜʘ ʙʝʣʳʡ 

ʩ ʢʨʝʤʦʚʳʤ ʦʪʪʝʥʢʦʤ, ʟʘʧʘʭ ʞʝ ʯʫʪʴ ʢʠʩʣʦʚʘʪʳʡ. ɺ ʥʝʞʠʨʥʦʤ ʪʚʦʨʦʛʝ ʤʦʞʝʪ 

ʚʳʜʝʣʷʪʴʩʷ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʳʚʦʨʦʪʢʘ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ  

ʤʷʛʢʦʡ, ʥʝʞʥʦ-ʤʘʩʣʷʥʠʩʪʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ. ʇʨʠ ʧʦʢʫʧʢʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʥʘ ʫʧʘʢʦʚʢʫ - ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʛʝʨʤʝʪʠʯʥʦʡ.  ʊʝʤʧʝʨʘʪʫʨʘ 

ʭʨʘʥʝʥʠʷ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʪʚʦʨʦʛʘ. ʊʘʢ, ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

(0é+2 Áʉ) ʢʘʯʝʩʪʚʦ ʝʛʦ ʙʳʩʪʨʦ ʫʭʫʜʰʘʝʪʩʷ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʠʜʦʚ ʪʚʦʨʦʛʘ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +2 ... +6 Áʉ 

ʩʦʩʪʘʚʣʷʝʪ 72 ʯʘʩʘ (ʩʦʛʣʘʩʥʦ ʩʘʥʠʪʘʨʥʳʤ ʧʨʘʚʠʣʘʤ ʉʘʥʇʠʅ 2.3.2.1324-03). 

ʀʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʠʜʳ ʫʧʘʢʦʚʢʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʫʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʠʥʳʝ ʩʨʦʢʠ ʛʦʜʥʦʩʪʠ ʜʣʷ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ï ʦʪ 5ï7 ʩʫʪʦʢ ʜʦ 

ʦʜʥʦʛʦ ʤʝʩʷʮʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʤʥʦʛʠʝ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʚ ʧʦʢʫʧʢʝ ʪʚʦʨʦʛʘ ʥʘ ʨʳʥʢʝ ʠʣʠ ʫ  çʤʝʩʪʥʳʭ ʙʘʙʫʰʝʢè. ʅʦ ʤʝʜʠʢʠ ʛʦʪʦʚʳ 

ʦʧʨʦʚʝʨʛʥʫʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ. ʅʝ ʩʪʦʠʪ ʫʚʣʝʢʘʪʴʩʷ ʪʚʦʨʦʛʦʤ, 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ, ʚʝʜʴ  ʦʥ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʞʠʨʥʦʩʪʠ, ʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  ʜʘʣʝʢʠ ʦʪ ʥʦʨʤʳ.  ʊʘʢʞʝ, ʚ çʙʘʙʫʰʢʠʥʦʤè 

ʠʣʠ  ʪʚʦʨʦʛʝ ʩ ʨʳʥʢʘ ʦʯʝʥʴ ʯʘʩʪʦ ʦʙʥʘʨʫʞʠʚʘʶʪ ʙʦʣʝʟʥʝʪʚʦʨʥʳʝ ʤʠʢʨʦʙʳ. 

ʀʪʘʢ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʨʦʚʝʜʝʥʥʫʶ ʚ ʈʦʩʩʠʠ ʵʢʩʧʝʨʪʠʟʫ ʠʟʚʝʩʪʥʳʭ 

ʙʨʝʥʜʦʚ  9 % ʞʠʨʥʦʩʪʠ  ʪʚʦʨʦʛʘ: çʆʩʪʘʥʢʠʥʩʢʦʝè, çʄʠʣʘʚʘè, çɼʦʤʠʢ ʚ 

ʜʝʨʝʚʥʝè, çʇʨʦʩʪʦʢʚʘʰʠʥʦè, çɼʤʠʪʨʦʚʩʢʠʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜè, çʂʦʨʦʚʢʘ ʠʟ 

ʂʦʨʝʥʦʚʢʠè, çʀʩʢʨʝʥʥʝ ɺʘʰè. 

ʇʨʝʜʩʪʘʚʠʤ ʠʪʦʛʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʪʘʙʣʠʮʝ: 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʚʦʨʦʛʘ ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʆʮʝʥʢʘ 

çʆʩʪʘʥʢʠʥʩʢʦʝè 9 % 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʩʦʜʝʨʞʘʥʠʝ ʧʣʝʩʝʥʝʡ ʧʨʝʚʳʰʘʝʪ 

ʜʦʧʫʩʪʠʤʦʝ ʚ 24 ʨʘʟʘ. ʀʤʝʝʪ ʜʦʩʪʦʚʝʨʥʫʶ 

ʤʘʨʢʠʨʦʚʢʫ. ʅʝ ʩʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʞʠʨʘ ʠ 

ʢʨʘʭʤʘʣʘ. 

 

ɿʘʥʝʩʝʥ ʚ 

ʯʝʨʥʳʡ 

ʩʧʠʩʦʢ 

çɼʦʤʠʢ ʚ ʜʝʨʝʚʥʝè 9 % 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ 

ʩʦʩʪʘʚʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ ʤʘʨʢʠʨʦʚʢʝ: ʩʦʜʝʨʞʠʪ 

ʢʨʘʭʤʘʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʜʦʧʫʩʠʤʦ ʚ 

ʩʦʩʪʘʚʝ ʪʚʦʨʦʛʘ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ (ʚ 10 ʨʘʟ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʛʦ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʦʚʘʥʠʶ 

"ʪʚʦʨʦʛ" ʠ ʤʘʨʢʠʨʦʚʢʝ ʦʙ ʠʭ ʩʦʜʝʨʞʘʥʠʠ. 

ɿʘʥʝʩʝʥ ʚ 

ʯʝʨʥʳʡ 

ʩʧʠʩʦʢ 
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ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝ 

ʩʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʞʠʨʘ. 

 

çʇʨʦʩʪʦʢʚʘʰʠʥʦè 9 % 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ 

ʩʦʩʪʘʚʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ ʤʘʨʢʠʨʦʚʢʝ: ʩʦʜʝʨʞʠʪ 

ʢʨʘʭʤʘʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʜʦʧʫʩʠʤʦ ʚ 

ʩʦʩʪʘʚʝ ʪʚʦʨʦʛʘ. ʇʦ ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʙʝʣʢʘ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʢʘʟʘʥʥʦʤʫ ʚ ʤʘʨʢʠʨʦʚʢʝ 

ʩʪʘʥʜʘʨʪʫ. ʅʝ ʩʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʞʠʨʘ. 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ɿʘʥʝʩʝʥ ʚ 

ʯʝʨʥʳʡ 

ʩʧʠʩʦʢ 

çɼʤʠʪʨʦʚʩʢʠʡ 

ʤʦʣʦʯʥʳʡ ʟʘʚʦʜè 9% 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʩʦʜʝʨʞʘʥʠʝ ʜʨʦʞʞʝʡ ʧʨʝʚʳʰʘʝʪ 

ʜʦʧʫʩʪʠʤʦʝ ʚ 8,6 ʨʘʟʘ. ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ ʩʦʩʪʘʚʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ 

ʤʘʨʢʠʨʦʚʢʝ: ʩʦʜʝʨʞʠʪ ʢʨʘʭʤʘʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʥʝʜʦʧʫʩʠʤʦ ʚ ʩʦʩʪʘʚʝ ʪʚʦʨʦʛʘ. ʇʦ 

ʩʦʜʝʨʞʘʥʠʶ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ (ʚ 1250 ʨʘʟ 

ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ!) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ ʤʘʨʢʠʨʦʚʢʝ ʦʙ ʠʭ 

ʩʦʜʝʨʞʘʥʠʠ. ʅʝ ʩʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʞʠʨʘ. 

 

ɿʘʥʝʩʝʥ ʚ 

ʯʝʨʥʳʡ 

ʩʧʠʩʦʢ 

çʀʩʢʨʝʥʥʝ ɺʘʰè 9% 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʩʦʜʝʨʞʘʥʠʝ ʧʣʝʩʝʥʝʡ ʧʨʝʚʳʰʘʝʪ 

ʜʦʧʫʩʪʠʤʦʝ ʚ 3 ʨʘʟʘ, ʩʦʜʝʨʞʘʥʠʝ ʜʨʦʞʞʝʡ 

ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʦʝ ʚ 340 ʨʘʟ. ʅʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ ʩʦʩʪʘʚʫ, 

ʫʢʘʟʘʥʥʦʤʫ ʚ ʤʘʨʢʠʨʦʚʢʝ: ʩʦʜʝʨʞʠʪ ʢʨʘʭʤʘʣ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʜʦʧʫʩʠʤʦ ʚ ʩʦʩʪʘʚʝ 

ʪʚʦʨʦʛʘ. ʅʝ ʩʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʞʠʨʘ. 

 

ɿʘʥʝʩʝʥ ʚ 

ʯʝʨʥʳʡ 

ʩʧʠʩʦʢ 

çʂʦʨʦʚʢʘ ʠʟ 

ʂʦʨʝʥʦʚʢʠè  

9 % 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ 

ʩʦʩʪʘʚʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ ʤʘʨʢʠʨʦʚʢʝ: ʩʦʜʝʨʞʠʪ 

ʢʨʘʭʤʘʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʥʝʜʦʧʫʩʠʤʦ ʚ 

ʩʦʩʪʘʚʝ ʪʚʦʨʦʛʘ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʙʘʢʪʝʨʠʡ (ʚ 2500 ʨʘʟ ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʛʦ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʤʝʥʦʚʘʥʠʶ 

"ʪʚʦʨʦʛ" ʠ ʤʘʨʢʠʨʦʚʢʝ ʦʙ ʠʭ ʩʦʜʝʨʞʘʥʠʠ. 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʝ 

ʩʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʞʠʨʘ. 

 

ɿʘʥʝʩʝʥ ʚ 

ʯʝʨʥʳʡ 

ʩʧʠʩʦʢ 

çʄʠʣʘʚʘè 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: ʩʦʜʝʨʞʘʥʠʝ ʜʨʦʞʞʝʡ ʧʨʝʚʳʰʘʝʪ 

ʜʦʧʫʩʪʠʤʦʝ ʚ 220 ʨʘʟ. ʆʧʨʝʜʝʣʝʥʳ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʷʚʥʦʡ 

ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ - ʧʦʩʪʦʨʦʥʥʠʡ 

(ʭʠʤʠʯʝʩʢʠʡ) ʧʨʠʚʢʫʩ. ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ ʩʦʩʪʘʚʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ 

ʤʘʨʢʠʨʦʚʢʝ: ʩʦʜʝʨʞʠʪ ʢʨʘʭʤʘʣ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʪʦʨʦʛʦ ʥʝʜʦʧʫʩʠʤʦ ʚ ʩʦʩʪʘʚʝ ʪʚʦʨʦʛʘ. ʇʦ 

ʩʦʜʝʨʞʘʥʠʶ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ (ʚ 3 ʨʘʟʘ 

ʥʠʞʝ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ɿʘʥʝʩʝʥ ʚ 

ʯʝʨʥʳʡ 

ʩʧʠʩʦʢ 
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ʥʘʠʤʝʥʦʚʘʥʠʶ "ʪʚʦʨʦʛ" ʠ ʤʘʨʢʠʨʦʚʢʝ ʦʙ ʠʭ 

ʩʦʜʝʨʞʘʥʠʠ. ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʢʠʨʦʚʢʝ ʧʦ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʞʠʨʘ (ʬʘʢʪʠʯʝʩʢʘʷ ʤʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ ʚ 6 ʨʘʟ ʤʝʥʴʰʝ). ʅʝ ʩʦʜʝʨʞʠʪ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʞʠʨʘ. 

  

 ɺ ʥʘʩʪʦʷʱʝʤ ʪʚʦʨʦʛʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ, ʥʠ 

ʢʨʘʭʤʘʣʘ, ʥʠ ʢʦʥʩʝʨʚʘʥʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ ʤʠʣʣʠʦʥʘ ʚ ʦʜʥʦʤ ʛʨʘʤʤʝ, ʠʥʘʯʝ ʪʚʦʨʦʛ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʧʦʜʜʝʣʢʦʡ. ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ, ʘ 

ʚʦʪ  ʢʨʘʭʤʘʣ ʦʙʥʘʨʫʞʠʣʠ ʚʝʟʜʝ ʢʨʦʤʝ ʪʚʦʨʦʛʘ çʆʩʪʘʥʢʠʥʩʢʦʝè; ʩʦʜʝʨʞʘʥʠʝ  

ʢʦʣʠʯʝʩʪʚʘ  ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʧʨʦʜʫʢʮʠʠ ʙʨʝʥʜʦʚ çʄʠʣʘʚʘè, çɼʦʤʠʢ ʚ ʜʝʨʝʚʥʝè, çʂʦʨʦʚʢʘ ʠʟ ʂʦʨʝʥʦʚʢʠè. 

 ɺ ʪʚʦʨʦʛʝ çʆʩʪʘʥʢʠʥʩʢʦʝè ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʣʝʩʝʥʠ, ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʚ 24 ʨʘʟʘ. ʊʘʢʞʝ ʧʣʝʩʝʥʠ ʚ ʢʦʣʠʯʝʩʪʚʝ, 

ʧʨʝʚʳʰʘʶʱʝʤ ʥʦʨʤʘʪʠʚ ʚ ʪʨʠ ʨʘʟʘ, ʚʳʷʚʣʝʥʳ ʚ ʦʙʨʘʟʮʝ çʀʩʢʨʝʥʥʝ ɺʘʰè. 

ʂʦʣʠʯʝʩʪʚʦ ʜʨʦʞʞʝʡ  ʞʝ ʚ ʵʪʦʤ ʪʚʦʨʦʛʝ ʧʨʝʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʝ ʚ 340 ʨʘʟ,  ʚ 

ʪʚʦʨʦʛʝ çʄʠʣʘʚʘè ʚ 220 ʨʘʟ ʠ çɼʤʠʪʨʦʚʩʢʠʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜè ʚ 8,6 ʨʘʟ. 

ʇʦ ʜʨʫʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ: ʥʝʪ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʥʝʪ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʣʠʩʪʝʨʠʡ ʠ ʩʘʣʴʤʦʥʝʣʣ. ɿʘ ʙʨʝʥʜʘʤʠ çʄʠʣʘʚʘè, çʆʩʪʘʥʢʠʥʩʢʦʝè, çʀʩʢʨʝʥʥʝ 

ɺʘʰè ʠ çɼʤʠʪʨʦʚʩʢʠʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜè ʙʳʣʠ ʟʘʢʨʝʧʣʝʥʳ ʟʘʢʣʶʯʝʥʠʷ ʢʘʢ 

ʦʧʘʩʥʳʝ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ: ʧʨʠʩʫʪʩʪʚʠʝ ʞʠʨʘ ʚʦ ʚʩʝʭ ʦʙʨʘʟʮʘʭ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʚʦʨʦʛʘ çʄʠʣʘʚʘè, ʣʠʙʦ 9%, ʣʠʙʦ ʥʝʤʥʦʛʠʤ ʙʦʣʴʰʝ. ʅʦ ʚ 

ʪʚʦʨʦʛʝ çʄʠʣʘʚʘè ʚʩʝʛʦ 1,5% ʞʠʨʘ - ɻ ʪʦ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʨʫʰʝʥʠʝʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ  ʚ ʦʙʨʘʟʮʘʭ ʧʨʝʚʳʰʝʥʥʦʝ.   ʇʦʢʘʟʘʪʝʣʠ ʙʝʣʢʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʘʨʢʠʨʦʚʢʝ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʦ ʵʢʩʧʝʨʪʳ ʟʘʙʨʘʢʦʚʘʣʠ 

ʚʢʫʩ ʠ ʟʘʧʘʭ ʚʩʝʭ ʦʙʨʘʟʮʦʚ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʦʪʢʣʦʥʝʥʠʡ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʫ çɼʦʤʠʢʘ ʚ ʜʝʨʝʚʥʝè. ʋ çʇʨʦʩʪʦʢʚʘʰʠʥʦè ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʟʘʪʭʣʳʡ ʧʨʠʚʢʫʩ, ʫ çʄʠʣʘʚʳè  ʭʠʤʠʯʝʩʢʠʡ. ʄʫʯʥʠʩʪʦʩʪʴ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚʦ 

ʚʢʫʩʝ ʦʙʨʘʟʮʦʚ çʂʦʨʦʚʢʘ ʠʟ ʂʦʨʝʥʦʚʢʠè ʠ çʀʩʢʨʝʥʥʝ ɺʘʰè.  ʂʦʥʩʠʩʪʝʥʮʠʷ ʠ 

ʚʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ ʪʘʢʞʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʪʠʟʫ ʧʨʦʰʣʘ ʧʨʦʜʫʢʮʠʷ 7 ʙʨʝʥʜʦʚ, ʠ ʚʩʝ ʦʙʨʘʟʮʳ 

ʦʢʘʟʘʣʠ ʚ ʏʝʨʥʦʤ ʩʧʠʩʢʝ ʈʦʩʢʦʥʪʨʦʣʷ ʟʘ ʮʝʣʳʡ ʨʷʜ ʥʘʨʫʰʝʥʠʡ. ʉʨʝʜʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ, ʥʘʪʫʨʘʣʴʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʙʨʝʥʜʳ ʪʚʦʨʦʛʘ ʩʦʛʣʘʩʥʦ ʙʘʣʣʘʤ ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʪʚʦʨʦʞʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʈʦʩʢʦʥʪʨʦʣʷ ʚ ʈʦʩʩʠʠ: 

1)ʪʚʦʨʦʛ çʏʠʩʪʘʷ ʣʠʥʠʷè 9 %; 

2)ʪʚʦʨʦʛ çPresidentè  9 %; 

3)ʪʚʦʨʦʛ çɼʦʤʠʢ ʚ ʜʝʨʝʚʥʝè 0,2 %; 

4)ʪʚʦʨʦʛ çɺʢʫʩʥʦʪʝʝʚʦè 9 %; 

5)ʪʚʦʨʦʛ çʉʘʚʫʰʢʠʥ ʭʫʪʦʨʦʢè 1 %; 

6)ʪʚʦʨʦʛ çɹʨʝʩʪ-ʃʠʪʦʚʩʢè 9 %; 
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7)ʪʚʦʨʦʛ çʉʘʚʫʰʢʠʥ ʧʨʦʜʫʢʪè 5 %; 

8)ʪʚʦʨʦʛ çʆʩʪʘʥʢʠʥʩʢʦʝè 0,1 %; 

9)ʪʚʦʨʦʛ çʇʨʦʩʪʦʢʚʘʰʠʥʦè 0,1 %; 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʚʘʨʦʚʝʜʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ ʧʦʣʫʯʠʪʴ ʧʦʜʨʦʙʥʦʝ ʧʦʥʠʤʘʥʠʝ 

ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʦʚʘʨʘ, ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʧʠʩʘʥʠʶ ʠ ʩʪʘʥʜʘʨʪʘʤ, 

ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ ʠ ʠʭ ʧʨʠʯʠʥʳ. ɽʩʣʠ ʚʳʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊʘ, ʪʦ ʥʝʟʘʚʠʩʠʤʘʷ ʵʢʩʧʝʨʪʠʟʘ ʪʦʚʘʨʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʦʜʘʚʮʘ ʠʣʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʟʘ ʠʤʝʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʷ. 
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ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʭʘʨʘʢʪʝʨ ʪʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʫʪʝʤ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʪʦʨʛʦʚʣʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʛʠʙʢʦʩʪʠ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʩʚʦʠʭ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʚʘʨʦʜʚʠʞʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʩʥʘʙʞʝʥʠʝʤ, ʪʦʨʛʦʚʣʷ, 

ʠʥʥʦʚʘʮʠʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

Annotation: the article analyzes the main transformations of Russian trade at 

the present stage of development, on the basis of which the basic principles of the 

transformation of the distribution of goods and supply management are formulated. 

The directions of improvement of product distribution and supply management, 

providing innovative character of trade and technological processes of the 

enterprise through informatization, are highlighted. It was determined that in 

modern business conditions, trade enterprises need to find solutions that contribute 

to innovative flexibility and adaptation to the external environment, as well as to use 

innovative processes in order to realize their competitive advantages and further 

development. 

Keywords: product distribution, supply management, trade, innovation, 

innovative technologies, information technology. 

 

ɺ ʩʚʷʟʠ ʩ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʵʢʦʥʦʤʠʢʘ. ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʝʜʫʪ ʢ 

ʩʤʝʥʝ ʚʝʢʪʦʨʘ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʡ. ɺ ʪʦʨʛʦʚʦʡ ʦʪʨʘʩʣʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʩʬʝʨʘʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʥʥʦʚʘʮʠʷʭ1.  

ʊʝʢʫʱʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʦʚ ʦʪʨʘʩʣʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʝʘʣʠʷʤʠ ʨʳʥʢʘ, ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʘʯʝʩʪʚʦʤ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʪʦʨʛʦʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʪʨʝʤʷʪʩʷ ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʨʦʮʝʩʩʘ 

ʪʦʚʘʨʦʜʚʠʞʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʥʘʙʞʝʥʠʝʤ. ʕʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʜʭʦʜʘʤʠ. ʈʘʟʨʘʙʦʪʢʦʡ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʦʢʫʧʘʪʝʣʝʡ, ʨʘʩʰʠʨʝʥʠʝʤ ʤʫʣʴʪʠʘʪʨʠʙʫʪʠʚʥʦʡ ʤʦʜʝʣʠ ʪʦʨʛʦʚʦʡ ʫʩʣʫʛʠ, 

ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʜʘʞ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʳʭ, 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʢʘʥʘʣʘʤʠ ʩʙʳʪʘ, ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ 

ʧʨʘʚʦʚʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʦʩʨʝʜʥʠʢʘʤʠ, ʤʦʜʠʬʠʢʘʮʠʝʡ ʧʦʜʭʦʜʦʚ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʧʝʨʩʦʥʘʣʦʤ, ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʝʡʰʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʫʜʘ 

ʠ ʪ.ʜ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʦʨʛʦʚʣʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ɸ. ɸ. ɹʦʚʠʥ, ʃ. ɽ. ʏʝʨʝʜʥʠʢʦʚʘ, ɺ. ɸ. ɻʦʥʯʘʨʫʢ, ɸ. ɻ. ɻʦʨʦʜʥʦʚ 

                                                           
1 ʉʧʝʮʠʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ/ ʂʨʳʤʦʚ 

ʉ.ʄ., ʂʦʣʴʛʘʥ ʄ.ɺ. //ʂʨʝʘʪʠʚʥʘʷ ʵʢʦʥʦʤʠʢʘ, -  2018., - ˉ 1ï ʉ. 233 
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ʠ ʜʨ., ʯʪʦ ʦʙʦʙʱʝʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ɼ, ɺ. ʌʝʜʶʥʠʥʘ2. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʦʨʛʦʚʣʝ, ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʝ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʙʨʘʱʝʥʠʝ ʘʚʪʦʨʦʚ ʢ ʨʘʟʚʠʪʠʶ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʠ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ.  

ɺʘʞʥʝʡʰʘʷ ʢʘʪʝʛʦʨʠʷ ʠʥʥʦʚʘʮʠʡ ʪʦʨʛʦʚʣʠ, ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ ʨʳʥʢʘ, ʟʘʚʦʝʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʠʰ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʥʘʧʨʘʚʣʝʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʩʬʝʨʳ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ ʧʫʪʝʤ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ (ʨʠʩ. 1).  

ʈʠʩʫʥʦʢ 1. ʅʘʧʨʘʚʣʝʥʠʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ 

 

ʊʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘ ʪʦʨʛʦʚʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʦʨʛʦʚʳʭ (ʢʦʤʤʝʨʯʝʩʢʠʭ) ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʷʚʣʷʝʪʩʷ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʝʡ ʚʩʝʛʦ ʪʦʨʛʦʚʦ- 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ.  

ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʦʨʛʦʚʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʥʝ ʪʦʣʴʢʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠʟ ʩʬʝʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʬʝʨʫ ʧʦʪʨʝʙʣʝʥʠʷ, ʥʦ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʬʦʨʤ ʩʪʦʠʤʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʪʦʨʛʦʚʣʝ ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʢʘʢ ʪʦʨʛʦʚʦʛʦ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ3.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʬʝʨʳ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʣʠ 

ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʪʦʚʘʨʦʦʙʤʝʥʘ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʶʱʠʝ ʞʠʟʥʴ ʧʝʨʩʦʥʘʣʫ ʠ ʧʦʢʫʧʘʪʝʣʷʤ (ʨʠʩ. 2). 

                                                           
2 ʌʝʜʶʥʠʥ ɼ.ɺ. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʪʦʨʛʦʚʣʝ/ ʌʝʜʶʥʠʥ ɼ.ɺ.// ʂʥʦʈʫʩ ï2013, - ˉ 3, - ʉ. 56 
3 ʂʨʳʤʦʚ ʉ.ʄ., ʂʦʣʴʛʘʥ ʄ.ɺ. ʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʧʨʠʥʮʠʧʘ 

ʚʝʨʩʠʦʥʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ/ ʂʨʳʤʦʚ ʉ.ʄ., ʂʦʣʴʛʘʥ ʄ.ɺ. // ʕʢʦʥʦʤʠʢʘ ʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, 2015. ï ˉ 6-2(59-2), - ʉ. 78 
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ʈʠʩʫʥʦʢ 2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʬʝʨʳ 

ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ 
 

ʂ ʪʝʭʥʦʣʦʛʠʷʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʶʱʠʤ ʪʦʨʛʦʚʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʷʜ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʠʪʝʡʣʦʤ ʩ ʫʯʝʪʦʤ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʫʞʝ 

ʟʥʘʢʦʤʳ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ, ʢʘʢ ʥʝʢʠʡ ʦʙʷʟʘʪʝʣʴʥʳʡ ʥʘʙʦʨ POS-

ʪʝʨʤʠʥʘʣʳ, ʩʠʩʪʝʤʫ ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷ.  

ʇʨʦʭʦʜʠʪ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʘ ʙʠʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʣʘʪʳ, ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʦ ʩʢʘʥʠʨʦʚʘʥʠʶ ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ. ɺ ʨʷʜʝ ʤʘʛʘʟʠʥʦʚ Ralph Lauren 

ʠʩʧʦʣʴʟʫʝʪʩʷ çʫʤʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʧʨʠʤʝʨʦʯʥʘʷè, ʩ ʧʦʤʦʱʴʶ ʟʝʨʢʘʣʘ ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʢʫʧʘʪʝʣʶ ʚʳʚʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ ʨʘʟʣʠʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʤʝʶʱʠʭʩʷ ʪʦʚʘʨʘʭ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʷʟʴ ʩ ʧʝʨʩʦʥʘʣʦʤ 

ʤʘʛʘʟʠʥʘ, ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʣʶʙʳʝ ʤʦʜʝʣʠ ʦʜʝʞʜʳ, ʦʪʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ, ʯʪʦʙʳ ʧʨʠʥʝʩʣʠ ʝʱʝ ʦʜʥʫ ʚʝʱʴ ʜʣʷ ʧʨʠʤʝʨʢʠ, ʘ ʪʘʢʞʝ ʜʝʣʘʪʴ 

ʬʦʪʦ.  

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʧʨʠʤʝʨʦʯʥʳʝ ʢʘʙʠʥʳ, ʟʝʨʢʘʣʘ, ʩʪʦʣʳ, ʧʦʣʢʠ, ʩʪʝʥʜʳ ʠ 

ʚʠʪʨʠʥʳ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʧʦʤʦʛʘʶʪ ʩʜʝʣʘʪʴ ʠʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ. ʇʦʥʷʪʴ ʧʦʚʝʜʝʥʠʝ ʧʦʢʫʧʘʪʝʣʷ ʧʦʤʦʛʫʪ RFID-

ʤʝʪʢʠ, 3D-ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʪʦʚʘʨʘ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʠ ʚʠʜʝʦ-

ʘʥʘʣʠʪʠʢʘ. ʀ ʢʦʥʝʯʥʦ, ʧʨʦʜʘʚʮʳ, ʠ ʢʘʩʩʠʨʳ ʤʘʛʘʟʠʥʘ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʩ 

ʩʘʤʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʘʜʞʝʪʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʦʤ, ʠʣʠ ʞʝ ʤʘʛʘʟʠʥʫ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʢʘʩʩʠʨʦʚ 

ʩʠʩʪʝʤʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʦʧʣʘʪʳ ʧʦʢʫʧʦʢ ʙʝʟ ʢʘʩʩʠʨʘ ï Self Check-out.  

ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʬʝʨʳ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʥʘʙʞʝʥʠʝʤ ʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʦʜʥʘʢʦ ʟʘʢʘʟʯʠʢʠ ʥʝ ʚʩʝʛʜʘ ʛʦʪʦʚʳ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ ʤʥʦʛʠʤ ʧʨʠʯʠʥʘʤ: ʤʝʰʘʶʪ ʥʝʜʦʩʪʘʪʦʢ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʥʦʚʦʚʚʝʜʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʧʦʜʜʝʨʞʢʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʥʦʚʘʮʠʷʤʠ. ɺʳʭʦʜʦʤ ʠʟ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʠ ʜʦʩʪʫʧʦʤ ʢ 

ʠʥʥʦʚʘʮʠʷʤ ʤʦʛʣʠ ʙʳ ʩʪʘʪʴ ʠʤʝʥʥʦ ʀʉ ʚ ʨʘʤʢʘʭ ʪʦʨʛʦʚʳʭ ʩʝʪʝʡ. ʅʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʧʫʪʴ ï ʢʦʦʧʝʨʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʟʜʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʣʦʢʘʣʴʥʳʭ ʀʉ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ 

ʧʦʜʦʙʥʳʭ ʥʦʚʘʮʠʡ. ʋʚʠʜʝʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠʩʪʦʯʥʠʢʠ 

ʨʝʘʣʴʥʦʛʦ ʨʦʩʪʘ, ʩʦʦʪʥʝʩʪʠ ʠʭ ʩʦ ʩʚʦʝʡ ʩʪʨʘʪʝʛʠʝʡ ʠ ʧʝʨʩʧʝʢʪʠʚʦʡ, ʠ ʩʜʝʣʘʪʴ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ

ʧʝʨʝʜʦʚʳʝ 
ʪʝʭʥʠʯʝʩʢʠʝ 
ʨʝʰʝʥʠʷ

ʥʘʙʦʨ POS-
ʪʝʨʤʠʥʘʣʦʚ 

ʩʠʩʪʝʤʘ 
ʰʪʨʠʭʢʦʜʠʨʦʚʘʥʠʷ

ʫʤʥʘʷ 
ʠʥʪʝʨʘʢʪʠʚʥʘʷ 
ʧʨʠʤʝʨʦʯʥʘʷ
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ʵʪʦ ʨʘʥʴʰʝ ʜʨʫʛʠʭ, ʟʥʘʯʠʪ, ʧʦʣʫʯʠʪʴ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ 

ʩʦʧʝʨʥʠʢʘʤʠ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩʥʘʙʞʝʥʠʝʤ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʥʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ4. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʪʦʚʘʨʦʩʥʘʙʞʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʩʙʳʪʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠ ʧʦʩʨʝʜʥʠʢʘʤʠ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʨʠʝʥʪʘʮʠʷ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʤ 

ʮʝʥʥʦʩʪʝʡ ʚ ʚʠʜʝ çʛʦʪʦʚʦʛʦ ʨʝʰʝʥʠʷè, ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʚʟʘʠʤʦʚʳʛʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ:  

1. ʉʧʝʮʠʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ/ ʂʨʳʤʦʚ ʉ.ʄ., ʂʦʣʴʛʘʥ ʄ.ɺ. 
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2. ʌʝʜʶʥʠʥ ɼ.ɺ. ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʷʤʠ ʚ 

ʪʦʨʛʦʚʣʝ/ ʌʝʜʶʥʠʥ ɼ.ɺ.// ʂʥʦʈʫʩ ï2013, - ˉ 3, - ʉ. 56 

3. ʂʨʳʤʦʚ ʉ.ʄ., ʂʦʣʴʛʘʥ ʄ.ɺ. ʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʧʨʠʥʮʠʧʘ ʚʝʨʩʠʦʥʥʦʩʪʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ/ ʂʨʳʤʦʚ ʉ.ʄ., 
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ʋɼʂ 611.831.7 

ʂʘʩʘʝʚʘ ɻ. ʈ.  

ʩʪʫʜʝʥʪ 

2 ʢʫʨʩ, 1 ʤʝʜʠʮʠʥʩʢʠʡ ʬʘʢʫʣʴʪʝʪ  

ʄʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ ʠʤʝʥʠ ʉ.ʀ. ɻʝʦʨʛʠʝʚʩʢʦʛʦ  

ʌɻɸʆʋ ɺʆ çʂʌʋ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 

ʈʦʩʩʠʷ, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ 

       ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʄʘʢʘʣʠʰ ʊ. ʇ. 

 

ʊʆʇʀʏɽʉʂɸʗ ɼʀɸɻʅʆʉʊʀʂɸ ʇʆɺʈɽɾɼɽʅʀʗ ʃʀʎɽɺʆɻʆ 

ʅɽʈɺɸ 
 

ɸʥʥʦʪʘʮʠʷ: ʇʦʚʨʝʞʜʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʫʯʘʱʝʥʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʥʝʚʨʦʧʘʪʦʣʦʛʦʚ. 

ʏʘʩʪʦʪʘ ʦʩʣʦʞʥʝʥʠʡ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʷʚʣʝʥʠʷ ʥʝʚʨʦʧʘʪʠʠ ʠʤʝʥʥʦ VII ʧʘʨʳ 

ʯʝʨʝʧʥʳʭ ʥʝʨʚʦʚ ʩʚʷʟʘʥʦ ʝʛʦ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʮʝʚʦʡ ʥʝʨʚ, ʯʝʨʝʧʥʳʝ ʥʝʨʚʳ, ʥʝʚʨʦʧʘʪʠʷ ʣʠʮʝʚʦʛʦ 

ʥʝʨʚʘ, ʧʦʚʨʝʞʜʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, ʪʦʧʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ. 

Annotation: Damage to the facial nerve is one of the most urgent problems of 

the peripheral part of the nervous system. This is due to the frequent occurrence of 

this disease in the practice of neurologists. The frequency of complications and 

diagnosis of neuropathy is VII pair of cranial nerves due to its anatomical and 

topographic features. 

Key words: facial nerve, cranial nerves, neuropathy of the facial nerve, 

damage, diagnostics, topical diagnosis. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʢʣʠʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʧʨʦʟʦʧʘʨʝʟʦʚ, ʪʘʢ ʢʘʢ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʧʦʨʘʞʝʥʠʷ ʩʪʚʦʣʘ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ 

ʚʳʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʦʧʦʛʨʘʬʠʶ ʧʦʨʘʞʸʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʅʝʚʨʦʧʘʪʠʠ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ, ʯʝʤ 

ʧʦʨʘʞʝʥʠʷ ʠʥʳʭ ʯʝʨʝʧʥʳʭ ʥʝʨʚʦʚ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʝʛʦ ʢʦʥʝʯʥʳʭ ʚʝʪʚʝʡ ʠ ʧʨʦʭʦʞʜʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ ʧʦ 

ʫʟʢʦʤʫ ʢʦʩʪʥʦʤʫ ʢʘʥʘʣʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʣʱʠʥʝ ʩʘʤʦʛʦ ʩʪʚʦʣʘ. ʊʘʢʞʝ 

ʧʘʪʦʣʦʛʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʚʳʟʚʘʥʘ ʨʷʜʦʤ ʧʨʠʯʠʥ, ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʦʭʣʘʞʜʝʥʠʝ, 

ʠʥʬʝʢʮʠʠ (ʦʪʠʪ, ʧʘʨʦʪʠʪ, ʆʈɺʀ ʠ ʜ,ʨ. ), ʪʨʘʚʤʳ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʠʥʪʦʢʩʠʢʘʮʠʠ, ʦʧʫʭʦʣʠ ʦʩʥʦʚʘʥʠʷ ʯʝʨʝʧʘ, ʘʥʝʚʨʠʟʤʘ 

ʧʦʟʚʦʥʦʯʥʦʡ ʘʨʪʝʨʠʠ. 

ʇʨʝʞʜʝ ʯʝʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʦʨʘʞʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʫʯʝʥʠʝ ʭʦʜʘ ʩʘʤʦʛʦ ʥʝʨʚʘ, ʪʘʢ ʢʘʢ ʧʦʨʘʞʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʶʪʩʷ 

ʠʤʝʥʥʦ ʧʦ ʭʦʜʫ ʥʝʨʚʥʦʛʦ ʩʪʚʦʣʘ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʢʘʥʘʣʳ ʠ ʦʪʜʝʣʳ ʚʠʩʦʯʥʦʡ 
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ʢʦʩʪʠ. ɻʨʘʤʦʪʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʜʠʘʛʥʦʟʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʥʘʨʫʞʝʥʠʷ ʣʦʢʘʣʠʟʘʮʠʠ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠ ʧʦʨʘʞʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. 

ʃʠʮʝʚʦʡ ʥʝʨʚ - VII  ʧʘʨʘ ʯʝʨʝʧʥʳʭ ʥʝʨʚʦʚ, ʩʤʝʰʘʥʥʳʡ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʠʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ, ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʠ ʜʚʠʛʘʪʝʣʴʥʳʝ ʚʦʣʦʢʥʘ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʳʝ ʚʦʣʦʢʥʘ - ʛʨʫʧʧʘ ʩʢʦʧʣʝʥʠʡ ʧʩʝʚʜʦʫʥʠʧʦʣʷʨʥʳʭ ʢʣʝʪʦʢ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʤ ʫʟʣʝ ʢʦʣʝʥʮʘ, ganglion geniculi, ʚ ʠʟʛʠʙʝ 

ʢʘʥʘʣʘ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. ɿʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʥʝʡʨʦʥʘʭ ʷʜʨʘ ʦʜʠʥʦʯʥʦʛʦ ʧʫʪʠ 

nucll. tractus solitarii ʚ ʤʦʩʪʫ. ʇʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʥʘʯʠʥʘʶʪʩʷ ʦʪ ʜʚʫʭ 

ʷʜʝʨ - ʚʝʨʭʥʝʛʦ ʩʣʶʥʦʦʪʜʝʣʠʪʝʣʴʥʦʛʦ nucl. salivatorius superior, ʠ ʩʣʝʟʥʦʛʦ 

ʜ̫ʨʘ ï nucl. lacrimalis, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʦʢʨʳʰʢʝ ʤʦʟʛʘ. ʏʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʦʙʨʘʟʫʶʪ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʥʝʨʚ, n. intermedius. 

ɼʚʠʛʘʪʝʣʴʥʳʝ ʚʦʣʦʢʥʘ - ʘʢʩʦʥʳ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʷʜʨʘ, nucll. nervi facialis. 

ʗʜʨʦ ʨʘʩʧʦʣʦʞʝʥʦ ʧʦʜ ʣʠʮʝʚʳʤ ʙʫʛʦʨʢʦʤ ʚ ʤʦʩʪʫ ʠ ʧʨʦʝʮʠʨʫʝʪʩʷ ʚ ʚʝʨʭʥʝʤ 

ʪʨʝʫʛʦʣʴʥʠʢʝ ʨʦʤʙʦʚʠʜʥʦʡ ʷʤʢʠ. ʆʥʦ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʣʝʪʦʯʥʳʭ 

ʛʨʫʧʧ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʥʝʨʚʘʮʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʠʤʠʯʝʩʢʠʭ ʤʳʰʮ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʣʝʪʦʢ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʢʣʝʪʦʯʥʳʝ ʛʨʫʧʧʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʥʝʨʚʘʮʠʶ ʦʧʨʝʜʝʣʸʥʥʳʭ ʤʠʤʠʯʝʩʢʠʭ 

ʤʳʰʮ. 

ɼʚʠʛʘʪʝʣʴʥʳʡ ʥʝʨʚ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ, ʟʘʭʦʜʠʪ ʚ ʣʠʮʝʚʦʡ 

ʙʫʛʦʨʦʢ, ʦʙʨʘʟʫʶʪ ʧʝʪʣʶ, ʚʳʭʦʜʠʪ ʠʟ ʩʪʚʦʣʘ ʤʦʟʛʘ ʚ ʧʦʧʝʨʝʯʥʦʡ ʙʫʣʴʙʘʨʥʦ-

ʤʦʩʪʦʚʦʡ ʙʦʨʦʟʜʝ ʤʝʞʜʫ ʦʣʠʚʦʡ ʠ ʤʦʩʪʦʤ ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ. ʃʘʪʝʨʘʣʴʥʦ 

ʠʟ ʪʦʡ ʞʝ ʙʦʨʦʟʜʳ ʚʳʭʦʜʠʪ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʥʝʨʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʨʘʟʫʝʪʩʷ 

ʦʙʱʠʡ ʩʪʚʦʣ, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʤʦʩʪʦʤʦʟʞʝʯʢʦʚʳʡ ʫʛʦʣ, ʧʦʩʣʝ ʯʝʛʦ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʨʘʤʠʜʳ ʚ porus acusticus internus, 

ʚʳʭʦʜʷ ʠʟ ʢʦʪʦʨʦʛʦ ʟʘʭʦʜʠʪ ʚ meatus acusticus internus, ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʷ 

ʝʛʦ ʠʟʛʠʙʳ, ʛʜʝ ʣʠʮʝʚʦʡ ʥʝʨʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ, 

ʪʦʛʜʘ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʟʘʣʝʛʘʝʪ ʧʦʜ ʣʠʮʝʚʳʤ. ʅʦ ʚʳʷʚʣʝʥʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʥʝʨʚ ʥʘʭʦʜʠʪʩʷ ʤʝʜʠʘʣʴʥʝʝ ʠʣʠ ʧʦʟʘʜʠ ʣʠʮʝʚʦʛʦ, ʦʪ ʢʦʪʦʨʦʛʦ 

ʦʪʜʝʣʷʝʪʩʷ ʠ ʚʭʦʜʠʪ ʚ ʩʦʙʩʪʚʝʥʥʳʡ ʢʘʥʘʣ ʥʝʨʚʘ ï canalis facialis. ʇʨʦʭʦʜʷ ʧʦ 

ʵʪʦʤʫ ʢʘʥʘʣʫ, ʣʠʮʝʚʦʡ ʥʝʨʚ ʠʜʸʪ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʥʘʧʨʘʚʣʷʝʪʩʷ ʢʥʘʨʫʞʠ, 

ʩʦʚʝʨʰʘʝʪ ʧʦʚʦʨʦʪ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʠ ʩʧʫʩʢʘʝʪʩʷ ʚʥʠʟ ʚʝʨʪʠʢʘʣʴʥʦ ʪ.ʝ. 

ʜʝʣʘʝʪ ʦʪʯʝʪʣʠʚʳʡ ʠʟʛʠʙ, ʥʘʟʳʚʘʝʤʳʤ ʢʘʢ ʥʘʨʫʞʥʦʝ ʢʦʣʝʥʮʝ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, 

geniculum canalis facialis, ʥʘʭʦʜʷʱʝʝʩʷ ʥʘ ʛʨʘʥʠʮʝ ʣʘʙʠʨʠʥʪʥʦʛʦ ʠ 

ʙʘʨʘʙʘʥʥʦʛʦ ʦʪʜʝʣʦʚ ʢʘʥʘʣʘ; ʚ ʤʝʩʪʝ ʵʪʦʛʦ ʠʟʛʠʙʘ ʥʘʭʦʜʠʪʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʫʟʝʣ ʢʦʣʝʥʮʘ ganglion geniculi. ʆʥ ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʥʝʨʚʫ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʣʦʞʥʦʫʥʠʧʦʣʷʨʥʳʝ ʢʣʝʪʢʠ, 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʪʨʦʩʪʢʠ ʢʦʪʦʨʳʭ ʠʜʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʦʨʛʘʥʘʤ, ʘ 

ʮʝʥʪʨʘʣʴʥʳʝ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʤʦʟʛ, ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʷʜʨʫ (nucl. tr. 

solitarii). 

ɹʦʣʴʰʦʡ ʢʘʤʝʥʠʩʪʳʡ ʥʝʨʚ, n. petrosus major, ʩʦʜʝʨʞʠʪ 

ʧʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ, ʷʚʣʷʶʱʠʝʩʷ ʘʢʩʦʥʘʤʠ ʚʝʨʭʥʝʛʦ 

ʩʣʶʥʦʦʪʜʝʣʠʪʝʣʴʥʦʛʦ ʷʜʨʘ. ɺʳʭʦʜʷ ʠʟ ʣʠʮʝʚʦʛʦ ʢʘʥʘʣʘ, ʠʤʝʶʱʝʛʦ ʧʨʦʩʚʝʪ ʦʪ 

1,3 ʜʦ 1,8 ʤʤ, ʥʘ ʧʝʨʝʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʠʩʦʯʥʦʡ ʢʦʩʪʠ, ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʡ 

ʧʫʪʴ ʚ hiatus canalis nervi petrosis majoris. ɼʘʣʝʝ ʠʜʸʪ ʜʦ ʨʚʘʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, 
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foramen lacerum, ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʛʣʫʙʦʢʠʤ ʢʘʤʝʥʠʩʪʳʤ ʥʝʨʚʦʤ (n. petrosus 

profundus), ʦʙʨʘʟʫʷ ʥʝʨʚ ʢʨʳʣʦʚʠʜʥʦʛʦ ʢʘʥʘʣʘ, (n. canalis pterygoidei), 

ʧʨʦʭʦʜʠʪ ʧʦ ʢʨʳʣʦʚʠʜʥʦʤʫ ʢʘʥʘʣʫ ʢ ʦʜʥʦʠʤʸʥʥʦʤʫ ʫʟʣʫ (ganglion 

pterigopalatinum), ʛʜʝ ʧʦʩʪʛʘʥʛʣʠʦʥʘʨʥʳʝ ʚʦʣʦʢʥʘ ʧʦʜʭʦʜʷʪ ʧʦʦʯʝʨʸʜʥʦ ʢ n. 

maxillaris, n. zygomaticus, ʠ ʟʘʪʝʤ ʢ n. lacrimalis, ʦʪʜʘʚʘʷ ʦʜʥʦʠʤʝʥʥʳʝ ʚʝʪʚʠ, ʠ 

ʠʥʥʝʨʚʠʨʫʷ ʩʣʝʟʥʫʶ ʞʝʣʝʟʫ, ʘ ʪʘʢʞʝ ʠ ʩʣʠʟʠʩʪʳʝ ʞʝʣʝʟʳ ʥʦʩʦʚʦʡ ʠ ʨʦʪʦʚʦʡ 

ʧʦʣʦʩʪʝʡ [1, ʩ. 66]. 

ʂʨʦʚʦʩʥʘʙʞʝʥʠʝ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʦʯʝʥʴ ʚʘʞʥʦ ʚ 

ʦʙʥʘʨʫʞʝʥʠʠ ʧʘʪʦʣʦʛʠʠ ʧʦ ʭʦʜʫ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʧʦʟʚʦʥʦʯʥʦʡ ʠ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ. ʆʪ ʥʠʞʥʝʡ 

ʧʝʨʝʜʥʝʡ ʤʦʟʞʝʯʢʦʚʦʡ ʘʨʪʝʨʠʠ, ʢʦʪʦʨʘʷ ʦʪʭʦʜʠʪ ʦʪ ʧʦʟʚʦʥʦʯʥʦʡ, 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʥʝʨʚʘ ʜʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ, ʪʦ 

ʝʩʪʴ ʚ ʝʛʦ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ. ʂʦʩʪʥʳʡ ʢʘʥʘʣ ʠʤʝʝʪ ʦʯʝʥʴ ʧʣʦʪʥʦʝ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʶ ʩʨʘʟʫ ʜʚʫʭ ʚʝʪʚʝʡ ʥʘʨʫʞʥʦʡ 

ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ. ʂʘʤʝʥʠʩʪʘʷ, ʘʥʘʩʪʦʤʦʟʠʨʫʷ ʩ ʰʠʣʦʩʦʩʮʝʚʠʜʥʦʡ, ʦʙʨʘʟʫʝʪ 

ʧʣʦʪʥʫʶ ʘʨʪʝʨʠʘʣʴʥʫʶ ʩʝʪʴ. ʆʪ ʥʝʝ ʢ ʣʠʮʝʚʦʤʫ ʥʝʨʚʫ ʦʪʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʪʚʝʡ. ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʝʢ ʧʝʨʠʥʝʚʨʠʷ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʚʝʪʦʯʢʠ ʦʪ ʘʨʪʝʨʠʘʣʴʥʦʡ ʩʝʪʠ ʩʜʘʚʣʠʚʘʶʪʩʷ, ʦʙʫʩʣʘʚʣʠʚʘʷ ʠʰʝʤʠʶ ʥʝʨʚʥʦʛʦ 

ʩʪʚʦʣʘ. ʇʨʠʯʠʥʘʤʠ ʩʧʘʟʤʘ ʩʦʩʫʜʦʚ, ʧʦ ʠʰʝʤʠʯʝʩʢʦʡ ʪʝʦʨʠʷ ʧʘʨʘʣʠʯʘ ɹʝʣʣʘ, 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʬʝʢʮʠʠ, ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ, ʘʣʣʝʨʛʠʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʧʨʦʮʝʩʩʳ. ʅʘʨʫʰʝʥʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʚʝʜʸʪ ʢ ʘʥʦʢʩʠʠ ʠ ʠʰʝʤʠʠ ʥʝʨʚʘ  

[2, ʩ. 25 ]. 

ʇʦ ʭʦʜʫ ʩʪʚʦʣʘ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʩʣʝʜʫʶʱʠʤ ʚ ʩʦʩʮʝʚʠʜʥʦʤ ʦʪʜʝʣʝ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ ʣʠʮʝʚʦʛʦ ʢʘʥʘʣʘ ʦʪʭʦʜʠʪ ʩʪʨʝʤʝʯʢʦʚʳʡ ʥʝʨʚ, 

n. strapedius, ʷʚʣʷʶʱʠʡʩʷ ʜʚʠʛʘʪʝʣʴʥʳʤ, ʠ ʠʥʥʝʨʚʠʨʫʝʪ ʤʳʰʮʫ ʩʪʨʝʤʝʯʢʘ, 

m. strapedius, ʢʦʪʦʨʘʷ ʥʘʪʷʛʠʚʘʝʪ ʙʘʨʘʙʘʥʥʫʶ ʧʝʨʝʧʦʥʢʫ. ʇʘʪʦʣʦʛʠʷ ʠʣʠ 

ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʜʘʥʥʦʛʦ ʥʝʨʚʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʚʨʘʱʝʥʥʦʤʫ ʪʝʤʙʨʫ 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʟʚʫʢʦʚ. ʆʥʠ ʩʪʘʥʦʚʷʪʩʷ ʨʝʟʢʠʤʠ, ʥʝʧʨʠʷʪʥʳʤʠ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ, ʯʪʦ ʚʝʜʝʪ ʢ ʦʩʪʨʳʤ ʨʝʘʢʮʠʷʤ ʪʝʣʘ ʥʘ ʪʘʢʠʝ ʟʚʫʢʠ, ʷʚʣʝʥʠʶ 

ʛʠʧʝʨʘʢʫʟʠʠ. 

ɹʘʨʘʙʘʥʥʘʷ ʩʪʨʫʥʘ, chorda tympani, ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʥʝʨʚʘ. ʇʨʦʜʦʣʞʘʝʪ ʧʫʪʴ ʪʘʢʞʝ, ʢʘʢ ʠ ʩʪʨʝʤʝʯʢʦʚʳʡ, ʚ 

ʩʦʩʮʝʚʠʜʥʦʤ ʦʪʜʝʣʝ ʣʠʮʝʚʦʛʦ ʢʘʥʘʣʘ, ʥʦ ʫʞʝ ʚ ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ, ʛʜʝ ʯʝʨʝʟ 

ʦʜʥʦʠʤʸʥʥʳʡ ʢʘʥʘʣ ʚʭʦʜʠʪ ʚ ʙʘʨʘʙʘʥʥʫʶ ʧʦʣʦʩʪʴ, ʧʨʦʭʦʜʷ ʤʝʞʜʫ ʨʫʢʦʷʪʢʦʡ 

ʤʦʣʦʪʦʯʢʘ ʠ ʥʘʢʦʚʘʣʴʥʝʡ ʧʦʜ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʦʡ. ʀʟ ʧʦʣʦʩʪʠ ʚʳʭʦʜʠʪ ʯʝʨʝʟ 

ʢʘʤʝʥʠʩʪʦ-ʙʘʨʘʙʘʥʥʫʶ ʱʝʣʴ fissura petrotympanica, ʥʘʟʳʚʘʝʤʫʶ ɻʣʘʩʩʝʨʦʚʦʡ. 

ʀʜʝʪ ʤʝʞʜʫ ʢʨʳʣʦʚʠʜʥʳʤʠ ʤʳʰʮʘʤʠ ʥʘʧʨʘʚʣʷʷʩʴ ʚʥʠʟ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʷʟʳʯʥʦʤʫ ʥʝʨʚʫ, n. lingualis. 

ʇʘʨʘʩʠʤʧʘʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʢ ʧʦʜʲʷʟʳʯʥʦʤʫ ʠ 

ʧʦʜʥʠʞʥʝʯʝʣʶʩʪʥʦʤʫ ʚʝʛʝʪʘʪʠʚʥʳʤ ʫʟʣʘʤ, ʦʪ ʢʦʪʦʨʳʭ ʦʪʭʦʜʷʪ 

ʧʦʩʪʛʘʥʛʣʠʦʥʘʨʥʳʝ ʚʦʣʦʢʥʘ, ʠʥʥʝʨʚʠʨʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʶʥʥʳʝ 

ʞʝʣʝʟʳ ʧʦʣʦʩʪʠ ʨʪʘ. ʇʦʨʘʞʝʥʠʝ ʙʘʨʘʙʘʥʥʦʡ ʩʪʨʫʥʳ, ʠʩʭʦʜʷ ʠʟ ʠʥʥʝʨʚʘʮʠʠ 

ʜʘʥʥʳʭ ʞʝʣʝʟ, ʚʝʜʸʪ ʢ ʤʝʥʴʰʝʡ ʩʝʢʨʝʮʠʠ ʩʣʶʥʳ. ɺʢʫʩʦʚʳʝ ʚʦʣʦʢʥʘ ʜʦʩʪʠʛʘʶʪ 

ʜʚʫʭ ʧʝʨʝʜʥʠʭ ʪʨʝʪʝʡ ʷʟʳʢʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʩʦʩʦʯʢʠ, ʢʨʦʤʝ 
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ʞʝʣʦʙʦʚʘʪʦʛʦ. ʇʦ ʦʪʭʦʞʜʝʥʠʶ ʥʝʨʚʘ ʦʪ ʙʘʨʘʙʘʥʥʦʡ ʩʪʨʫʥʳ, ʥʝʨʚ ʚʳʭʦʜʠʪ ʠʟ 

ʣʠʮʝʚʦʛʦ ʢʘʥʘʣʘ, ʯʝʨʝʟ foramen stylomastoideum ʥʘ ʥʘʨʫʞʥʦʝ ʦʩʥʦʚʘʥʠʝ 

ʯʝʨʝʧʘ. 

ʇʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʰʠʣʦʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʦʪ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ 

ʦʪʭʦʜʠʪ n. auricularis posterior, ʟʘʜʥʠʡ ʫʰʥʦʡ ʥʝʨʚ, ʠʥʥʝʨʚʠʨʫʶʱʠʡ venter 

occipitalis m. epicranius, ʟʘʪʳʣʦʯʥʦʝ ʙʨʶʰʢʦ ʥʘʜʯʝʨʝʧʥʦʡ ʤʳʰʮʳ ʠ ʤʳʰʮʳ 

ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ. ɼʚʫʙʨʶʰʥʘʷ ʚʝʪʚʴ, ʥʘʭʦʜʷʱʘʷʷʩʷ ʥʝʩʢʦʣʴʢʦ ʜʠʩʪʘʣʴʥʝʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʜʥʝʤʫ ʫʰʥʦʤʫ ʥʝʨʚʫ, ʠʥʥʝʨʚʠʨʫʝʪ ʟʘʜʥʝʝ ʙʨʶʰʢʦ m. 

digastricus, ʘ ʰʠʣʦʧʦʜʲʷʟʳʯʥʫʶ ʤʳʰʮʫ ʠʥʥʝʨʚʠʨʫʝʪ ʦʜʥʦʠʤʝʥʥʘʷ ʚʝʪʚʴ. 

ʇʦ ʚʳʭʦʜʫ ʠʟ ʯʝʨʝʧʘ ʥʝʨʚ ʩʦʚʝʨʰʘʝʪ ʠʟʛʠʙ ʚʧʝʨʝʜ, ʚʭʦʜʷ ʧʨʠ ʵʪʦʤ ʚ 

ʦʢʦʣʦʫʰʥʫʶ ʞʝʣʝʟʫ, glandula parotis, ʛʜʝ ʜʝʣʠʪʩʷ ʥʘ ʢʦʥʝʯʥʳʝ ʧʷʪʴ ʚʝʪʚʝʡ, 

ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʙʦʣʴʰʦʡ ʛʫʩʠʥʦʡ ʣʘʧʢʠ, pes ancerinus major 

ʠ ʬʦʨʤʠʨʫʷ ʦʢʦʣʦʫʰʥʦʝ ʩʧʣʝʪʝʥʠʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʥʝʨʚʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʭʦʜ ʢʧʝʨʝʜʠ ʦʪ ʢʦʟʝʣʢʘ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ ʚʝʝʨʦʙʨʘʟʥʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʢʦʥʮʝʚʳʝ ʚʝʪʚʠ. ʆʪʩʶʜʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʦʜʠʪʴ 

ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʨʘʟʨʝʟʳ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝ 

ʨʝʢʦʤʝʥʜʦʚʘʥʳ. 

ɺʝʪʚʠ, ʦʪʭʦʜʷʱʠʝ ʦʪ pes ancerinus major, ʠʥʥʝʨʚʠʨʫʶʪ ʚʩʝ ʤʠʤʠʯʝʩʢʠʝ 

ʤʳʰʮʳ ʣʠʮʘ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʚʠʩʦʯʥʳʝ (rr. temporales), 

ʠʥʥʝʨʚʠʨʫʶʱʠʝ m.m. auricularis anterior, orbicularis oculi, epicranius. 

ʉʢʫʣʦʚʳʝ ʚʝʪʚʠ (rr . zygommatici) ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʥʝʨʚʘʮʠʶ m.m. zygomatici 

et orbicularis oculi. ʑʝʯʥʳʝ (rr. buccales) ʠʥʥʝʨʚʠʨʫʶʪ ʪʘʢʠʝ ʤʳʰʮʳ ʢʘʢ m.m. 

buccalis, risorius, levator labii superioris, levator anguli oris et nasals, orbicularis 

oculi. ʂʨʘʝʚʘʷ ʚʝʪʚʴ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ramus marginalis mandibulae, ʭʦʜ ʢʦʪʦʨʦʡ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʦ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʜʦ ʧʦʜʙʦʨʦʜʢʘ, ʠʥʥʝʨʚʠʨʫʝʪ m.m. depressor 

labii inferioris, mentalis, depressor anguli oris. ʐʝʡʥʘʷ ʚʝʪʚʴ, ramus colli, 

ʧʨʦʭʦʜʠʪ ʚʥʠʟ ʥʝʩʢʦʣʴʢʦ ʩʟʘʜʠ ʫʛʣʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʠʥʥʝʨʚʠʨʫʝʪ 

ʧʦʜʢʦʞʥʫʶ ʤʳʰʮʫ ʰʝʠ, m. platysma [1, ʩ. 67]. 

ɼʠʩʬʫʥʢʮʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʩʘʤʳʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤ 

ʠ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʩʧʝʢʪʨʦʤ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʪʘʢʠʭ 

ʢʘʢ ʠʜʠʦʧʘʪʠʯʝʩʢʠʝ, ʥʝʦʧʣʘʩʪʠʯʝʩʢʠʝ, ʪʨʘʚʤʘʪʠʯʝʩʢʠʝ, ʪʦʢʩʠʯʝʩʢʠʝ, 

ʜʠʩʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʠʥʬʝʢʮʠʦʥʥʳʝ. 

ɺ ʠʟʫʯʝʥʠʠ ʧʘʪʦʣʦʛʠʠ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʦʩʥʦʚʥʳʤ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʧʘʨʝʟ ʠʣʠ ʧʘʨʘʣʠʯ ʤʳʰʮ, ʠʥʥʝʨʚʠʨʫʝʤʳʭ ʥʝʨʚʦʤ. ɺʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʟʥʘʢʘ ʥʘʙʣʶʜʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʘʩʠʤʤʝʪʨʠʷ ʣʠʮʘ, 

ʢʦʪʦʨʘʷ ʟʘʤʝʪʥʘ ʜʘʞʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʤʳʰʮ ʣʠʮʘ 

ʧʨʦʷʚʣʝʥʠʝ ʙʫʜʝʪ ʝʱʸ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ. ʆʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʫʧʨʘʚʣʷʪʴ ʤʠʤʠʯʝʩʢʠʤʠ ʤʳʰʮʘʤʠ ʥʘ ʩʪʦʨʦʥʝ ʧʦʨʘʞʝʥʠʷ; ʫʛʦʣ ʨʪʘ ʧʨʠʧʦʜʥʷʪ 

ʥʝʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʥʘ ʟʜʦʨʦʚʦʡ ʩʪʦʨʦʥʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʝʥʠʷ ʤʳʰʝʯʥʦʛʦ 

ʪʦʥʫʩʘ; ʫ ʙʦʣʴʥʦʛʦ ʠʤʝʝʪʩʷ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠʣʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʡ ʧʨʠʸʤ ʧʠʱʠ, 

ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʧʘʜʘʝʪ ʧʦʜ ʧʘʨʝʪʠʯʝʩʢʫʶ ʟʦʥʫ ʞʝʚʘʪʝʣʴʥʦʡ ʤʳʰʮʳ; ʛʣʘʟʘ 

ʩʤʳʢʘʶʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʘ ʨʝʩʥʠʮʳ ʥʘ ʧʦʨʘʞʸʥʥʦʡ ʧʦʣʦʚʠʥʝ ʣʠʮʘ, ʤʦʛʫʪ ʥʝ 

ʚʧʘʜʘʪʴ ʚ ʢʦʞʥʳʝ ʩʢʣʘʜʢʠ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʦ-ʜʨʫʛʦʤʫ çʩʠʤʧʪʦʤ ʨʝʩʥʠʮè. ʕʪʠ 

ʧʨʠʟʥʘʢʠ ʷʚʣʷʶʪʩʷ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ ʧʨʦʷʚʣʝʥʠʷ ʧʘʨʝʟʘ. ʇʨʠ ʧʘʨʘʣʠʯʝ 
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ʯʝʣʦʚʝʢʫ ʚʦʚʩʝ ʥʝ ʫʜʘʸʪʩʷ ʟʘʢʨʳʪʴ ʛʣʘʟʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ çʩʠʤʧʪʦʤʘ ɹʝʣʣʘè, ʧʨʠ 

ʵʪʦʤ ʛʣʘʟʥʦʝ ʷʙʣʦʢʦ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʢʚʝʨʭʫ, çʟʘʷʯʠʡ ʛʣʘʟè, ʢʦʛʜʘ ʧʦʜ 

ʫʭʦʜʷʱʝʡ ʨʘʜʫʞʢʦʡ ʚʚʝʨʭ ʚʠʜʥʘ ʩʢʣʝʨʘ [3, ʩ.65]. 

ɺ ʢʣʠʥʠʢʝ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 

ʧʦʨʘʞʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʪʘʢ ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʨʘʞʝʥʠʷ ʚ ʩʪʚʦʣʝ ʥʝʨʚʘ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ, ʪʦ ʝʩʪʴ, ʫ ʧʘʮʠʝʥʪʘ, ʠʤʝʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʠʤʧʪʦʤʳ ʧʦʤʠʤʦ 

ʦʙʱʝʛʦ ʧʘʨʝʟʘ ʠʣʠ ʧʘʨʘʣʠʯʘ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʪʦʧʦʛʨʘʬʠʶ ʧʦʨʘʞʝʥʠʷ. 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʠ ʚʳʜʝʣʷʶʪ ʧʨʦʟʦʧʘʨʝʟ ʥʝʨʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 

ʧʦʨʘʞʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. 

1. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʣʦʢʘʣʠʟʫʶʱʠʡʩʷ ʚ ʜʚʠʛʘʪʝʣʴʥʦʡ ʟʦʥʝ ʢʦʨʳ 

ʤʦʟʛʘ ʠʣʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʨʢʦʚʦ-ʷʜʝʨʥʦʛʦ ʧʫʪʠ. ʂʣʠʥʠʯʝʩʢʠ ʧʨʦʷʚʣʝʥʠʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʧʘʮʠʝʥʪʘ ʥʘ ʩʪʦʨʦʥʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʧʦʨʘʞʝʥʥʦʡ, ʪʦ ʝʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʛʝʤʠʧʘʨʝʟ, ʪʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʧʘʨʝʟ ʤʠʤʠʯʝʩʢʠʭ 

ʤʳʰʮ. ʇʝʨʝʢʨʝʩʪ ʢʦʨʢʦʚʦ-ʷʜʝʨʥʳʭ ʧʫʪʝʡ, ʧʦʯʪʠ ʧʦʣʥʳʡ, ʧʦʜʭʦʜʠʪ ʢ ʷʜʨʫ 

ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʘ ʠʤʝʥʥʦ ʚ ʝʛʦ ʥʠʞʥʶʶ ʯʘʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʝʪ ʧʘʨʝʟ 

ʤʠʤʠʯʝʩʢʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʣʠʮʘ. 

2. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʣʦʢʘʣʠʟʫʶʱʠʡʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʨʝʜʮʝʥʪʨʘʣʴʥʦʡ ʠʟʚʠʣʠʥʳ, ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʝ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʯʘʛʫ ʧʦʨʘʞʝʥʠʷ ʮʝʥʪʨʘʣʴʥʳʤ ʧʘʨʝʟʦʤ ʤʳʰʮ ʣʠʮʘ ʠ ʷʟʳʢʘ. 

ɺ ʵʪʦʡ ʞʝ ʟʦʥʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʵʧʠʣʝʧʪʦʛʝʥʥʳʡ ʦʯʘʛ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ 

ʩʫʜʦʨʦʛʘʭ ʤʳʰʮ ʣʠʮʘ ʠ ʷʟʳʢʘ ʥʘ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ. 

3. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʣʦʢʘʣʠʟʫʶʱʠʡʩʷ ʚ ʦʙʣʘʩʪʠ 

ʤʦʩʪʦʤʦʟʞʝʯʢʦʚʦʛʦ ʫʛʣʘ. ʄʦʩʪʦʤʦʟʞʝʯʢʦʚʳʡ ʫʛʦʣ ʠʤʝʝʪ ʩʚʦʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʪʳʢʝ ʚʘʨʦʣʠʝʚʦʛʦ ʤʦʩʪʘ, ʤʦʟʞʝʯʢʘ ʠ ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʟʜʝʩʴ ʯʘʩʪʦ ʣʦʢʘʣʠʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʫʭʦʣʠ, ʥʝʚʨʠʥʦʤʳ 

VIII ʧʘʨʳ ʯʝʨʝʧʥʳʭ ʥʝʨʚʦʚ, ʤʝʥʠʥʛʝʦʤʳ. ɿʥʘʥʠʝ ʭʦʜʘ ʧʝʨʚʳʭ ʪʨʸʭ ʚʝʪʚʝʡ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʘ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʘ ʥʘ 

ʜʘʥʥʦʤ ʫʨʦʚʥʝ [4, ʩ.66]. 

3.1. ʇʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʘʪʦʣʦʛʠʠ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʣʠʮʝʚʦʛʦ 

ʢʘʥʘʣʘ, ʜʦ ʦʪʭʦʞʜʝʥʠʷ ʪʨʸʭ ʚʝʪʚʝʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʧʨʦʟʦʧʘʨʝʟʘ: ʩʫʭʦʩʪʴ ʛʣʘʟ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʣʠʯʠʪʴ ʚʢʫʩ ʥʘ 

ʠʥʥʝʨʚʠʨʫʝʤʳʭ ʧʝʨʝʜʥʠʭ ʜʚʫʭ ʪʨʝʪʷʭ ʷʟʳʢʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʫʭʘ. 

3.2. ʇʘʪʦʣʦʛʠʷ ʥʝʨʚʘ, ʣʦʢʘʣʠʟʫʶʱʘʷʩʷ ʚ ʤʝʩʪʝ ʦʪʭʦʞʜʝʥʠʷ n. petrosus 

superficialis major ʜʦ ʦʭʦʞʜʝʥʠʷ n. stapedius ʠ chorda tympani ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʪʘʢʠʤʠ ʞʝ ʩʠʤʧʦʪʦʤʘʤʠ ʢʨʦʤʝ ʦʜʥʦʛʦ: ʦʪʤʝʯʘʝʪʩʷ ʩʣʝʟʦʪʝʯʝʥʠʝ ʚʤʝʩʪʦ 

ʚʳʨʘʞʝʥʥʦʡ ʩʫʭʦʩʪʠ ʛʣʘʟ. 

3.3. ɺ ʤʝʩʪʝ ʦʪʭʦʞʜʝʥʠʷ n. stapedius ʦʪ ʢʦʣʝʥʯʘʪʦʛʦ ʫʟʣʘ ʧʘʪʦʣʦʛʠʷ ʥʝʨʚʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʪʘʢʠʤʠ ʞʝ ʩʠʤʧʪʦʤʘʤʠ, ʯʪʦ ʠ ʧʨʠ ʧʦʨʘʞʝʥʠʷʭ ʧʦʩʣʝ ʦʪʭʦʞʜʝʥʠʷ 

n. petrosus major, ʦʜʥʘʢʦ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʩʣʫʭʘ. 

3.4. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʢʦʣʝʥʯʘʪʦʛʦ ʫʟʣʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ, ʥʦ ʜʦʙʘʚʣʷʶʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʘ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʨʝʬʣʝʢʪʦʨʥʦʝ ʩʣʸʟʦʦʪʜʝʣʝʥʠʝ. ʂʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʨʘʞʝʥʠʝ ʯʘʩʪʠ 
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ʥʝʨʚʘ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘʜ ʢʦʣʝʥʯʘʪʳʤ ʫʟʣʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʣʫʭʦʚʦʛʦ ʧʨʦʭʦʜʘ, 

ʩʠʤʧʪʦʤʳ ʘʥʘʣʦʛʠʯʥʳ, ʥʦ ʙʝʟ ʥʘʨʫʰʝʥʠʷ ʦʱʫʱʝʥʠʷ ʚʢʫʩʘ ʥʘ ʜʚʫʭ ʪʨʝʪʝʡ 

ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʷʟʳʢʘ, ʠ ʫʤʝʥʴʰʝʥʠʝ ʨʝʬʣʝʢʪʦʨʥʦʛʦ ʩʣʝʟʦʦʪʜʝʣʝʥʠʷ. 

3.5 ʇʘʪʦʣʦʛʠʷ ʚ ʜʠʩʪʘʣʴʥʦʤ ʦʪʜʝʣʝ ʦʜʥʦʠʤʸʥʥʦʛʦ ʢʘʥʘʣʘ, ʪʦ ʝʩʪʴ ʧʦʩʣʝ 

ʦʪʭʦʞʜʝʥʠʷ ʧʝʨʚʳʭ ʜʚʫʭ ʚʝʪʚʝʡ, ʥʦ ʜʦ ʦʪʭʦʞʜʝʥʠʷ chorda tympani, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʧʨʦʟʦʧʘʨʝʟʦʤ, ʩʣʝʟʦʪʝʯʝʥʠʝʤ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʢʫʩʘ ʥʘ ʠʥʥʝʨʚʠʨʫʝʤʳʭ ʧʝʨʝʜʥʠʭ ʜʚʫʭ ʪʨʝʪʷʭ ʷʟʳʢʘ, ʩʫʭʦʩʪʴʶ 

ʚʦ ʨʪʫ. 

3.6 ʇʦʨʘʞʝʥʠʷ ʥʝʨʚʘ ʫʞʝ ʧʦʩʣʝ ʦʪʭʦʞʜʝʥʠʷ chorda tympani ʧʨʦʷʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʩʣʝʟʦʪʝʯʝʥʠʝʤ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʧʨʦʟʦʧʘʨʝʟʦʤ. 

4. ʇʘʪʦʣʦʛʠʷ ʚ ʫʯʘʩʪʢʝ ʦʪʭʦʞʜʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʠʟ 

ʰʠʣʦʩʦʩʮʝʚʠʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʝʪ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʜʚʠʛʘʪʝʣʴʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ ʩʪʦʨʦʥʳ ʧʦʨʘʞʝʥʠʷ, ʪʦ ʝʩʪʴ 

ʧʘʨʘʣʠʯ ʤʳʰʮ, ʚʳʧʦʣʥʷʶʱʠʭ ʤʠʤʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. 

5. ʇʘʪʦʣʦʛʠʷ ʚ ʦʙʣʘʩʪʠ ʦʢʦʣʦʫʰʥʦʡ ʞʝʣʝʟʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʘʨʦʪʠʜʵʢʪʦʤʠʠ. ʃʠʮʝʚʦʡ ʥʝʨʚ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʣʱʝ ʦʢʦʣʦʫʰʥʦʡ ʞʝʣʝʟʳ, ʢʘʢ 

ʙʳ ʨʘʟʜʝʣʷʷ ʝʝ ʥʘ ʜʚʝ ʯʘʩʪʠ ʛʣʘʚʥʳʤʠ ʚʝʪʚʷʤʠ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʦʪʚʝʪʚʣʝʥʠʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʧʨʠ ʙʦʣʴʰʠʭ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʷʭ ʦʢʦʣʦʫʰʥʦʡ ʞʝʣʝʟʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʨʝʞʜʝʥʘ 

ʚʝʪʚʴ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʠʣʠ ʚʦʚʩʝ ʦʧʝʨʘʮʠʷ ʧʨʦʭʦʜʠʪ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʠʭ ʚʝʪʚʝʡ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. ʊʘʢ ʢʘʢ ʦʢʦʣʦʫʰʥʦʝ ʩʧʣʝʪʝʥʠʝ ʦʙʨʘʟʫʝʪ 

ʛʫʩʠʥʘʷ ʣʘʧʢʘ, ʦʪ ʢʦʪʦʨʦʡ ʦʪʭʦʜʷʪ ʚʝʪʚʠ, ʠʥʥʝʨʚʠʨʫʶʱʠʝ ʤʠʤʠʯʝʩʢʠʝ 

ʤʳʰʮʳ, ʯʘʱʝ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ ʟʘʜʝʚʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʚʝʪʚʠ, ʠ 

ʥʘʨʫʰʘʝʪʩʷ ʠʥʥʝʨʚʘʮʠʷ ʪʘʢʠʭ ʤʳʰʮ, ʢʘʢ ʚʠʩʦʯʥʘʷ, ʩʢʫʣʦʚʘʷ, ʱʝʯʥʘʷ, ʢʨʘʝʚʘʷ 

ʥʠʞʥʝʯʝʣʶʩʪʥʘʷ, ʨʝʞʝ ʰʝʡʥʘʷ [5, ʩ.48; 6, ʩ. 150-190; 7, ʩ. 60]. 

ʇʨʠʯʠʥʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʨʘʞʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʚ ʨʘʟʥʳʭ ʝʛʦ 

ʫʯʘʩʪʢʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩʪʚʦʣʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʩʠʥʜʨʦʤʳ. 

ʉʠʥʜʨʦʤ ɻʨʘʜʝʥʠʛʦ, ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʬʦʨʤʘ ʦʪʦʛʝʥʥʦʡ ʥʝʚʨʦʧʘʪʠʠ 

ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, ʚʳʟʚʘʥ ʦʩʣʦʞʥʝʥʠʝʤ ʛʥʦʡʥʳʭ ʦʪʠʪʦʚ, ʠʥʬʝʢʮʠʝʡ ʚ ʚʠʜʝ ʪʘʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʢʘʢ ʧʝʪʨʦʟʠʪ ʠ ʦʛʨʘʥʠʯʝʥʥʳʡ ʣʝʧʪʦʤʝʥʠʥʛʠʪ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʦʷʚʣʝʥʠʝ ʩʦʯʝʪʘʥʥʦʛʦ ʧʦʨʘʞʝʥʠʷ VIII, VII, VI, V ʯʝʨʝʧʥʳʭ ʥʝʨʚʦʚ. 

ʉʠʥʜʨʦʤ ʈʘʤʩʝʷ ʍʘʥʪʘ, ʠʣʠ ʛʝʨʧʝʪʠʯʝʩʢʠʡ ʛʘʥʛʣʠʦʥʠʪ ʢʦʣʝʥʯʘʪʦʛʦ 

ʫʟʣʘ. ʉʠʤʧʪʦʤʘʪʠʢʘ ʩʠʥʜʨʦʤʘ ʦʧʠʩʘʥʘ ʈʘʤʩʝʝʤ ʍʘʥʪʦʤ ʧʦʨʘʞʝʥʠʷ VII ʥʝʨʚʘ 

ʚ ʯʝʪʳʨʝʭ ʩʣʫʯʘʷʭ: 

- ʧʘʪʦʣʦʛʠʷ ʥʝʨʚʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ; 

- ʧʘʪʦʣʦʛʠʷ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʣʫʭʘ ʠ ʣʘʙʠʨʠʥʪʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ; 

- ʧʦʨʘʞʝʥʠʝ ʥʝʨʚʘ ʙʝʟ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʧʘʪʦʣʦʛʠʡ; 

- ʙʝʟ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ [8, ʩ. 182-185] 

ʉʠʥʜʨʦʤ ʃʷʥʠʮʘ, ʧʨʦʷʚʣʷʶʱʝʛʦʩʷ ʚ ʥʝʚʨʠʥʦʤʝ ʧʨʝʜʜʚʝʨʥʦ-ʫʣʠʪʢʦʚʦʛʦ 

ʥʝʨʚʘ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʩʣʫʭʦʚʦʤ ʧʨʦʭʦʜʝ. ʉʠʤʧʪʦʤ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 

ʧʨʦʟʦʧʘʨʝʟʘ ʚ ʜʘʥʥʦʤ ʩʠʥʜʨʦʤʝ ʩʚʷʟʘʥ ʩ ʢʦʤʧʨʝʩʩʠʝʡ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʩ 

ʧʨʝʜʜʚʝʨʥʦ-ʫʣʠʪʢʦʚʳʤ ʚ ʦʜʥʦʤ ʢʘʥʘʣʝ. 

ʉʠʥʜʨʦʤ ʈʦʩʩʦʣʠʤʦ ï ʄʝʣʴʢʝʨʩʩʦʥʘ ï ʈʦʟʝʥʪʘʣʷ ï ʦʜʠʥ ʠʟ ʨʝʜʢʠʭ 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʜʚʫʭʩʪʦʨʦʥʝʝ ʧʦʨʘʞʝʥʠʝ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ, 
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ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʩʢʣʘʜʯʘʪʦʩʪʴʶ ʷʟʳʢʘ, ʪʘʢ ʢʘʢ ʠʥʥʝʨʚʠʨʫʝʤʳʝ ʤʳʰʮʳ 

ʷʟʳʢʘ m. longitudinalis superior et inferior, ʥʝʩʧʦʩʦʙʥʳ ʢ ʨʘʩʪʷʞʝʥʠʶ [9, ʩ. 430]. 

ɻʣʘʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦʨʘʞʝʥʠʷ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ ʧʦ ʩʝʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʪʝʢʘʥʠʷ ʙʦʣʝʟʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʟʥʘʯʘʶʪʩʷ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʩʠʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ, ʪʘʢʠʝ ʢʘʢ ʛʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʳ, ʘʥʪʠʭʦʣʠʥʵʩʪʝʨʘʟʥʳʝ 

ʧʨʝʧʘʨʘʪʳ, ʢʦʨʨʝʢʪʦʨʳ ɻʂʉ-ʪʝʨʘʧʠʠ: ʤʦʯʝʛʦʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʛʝʧʘʪʦ- ʠ 

ʛʘʩʪʨʦʧʨʦʪʝʢʪʦʨʳ, ʠʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʆʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʫʜʘʸʪʩʷ 

ʧʨʦʚʦʜʠʪʴ ʣʝʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢ ʢʘʢ 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ ʥʘ ʥʘʣʠʯʠʝ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, 

ʟʘʙʦʣʝʚʘʥʠʷ ɾʂʊ, ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʌʊʃ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ, ʠʛʣʦʨʝʬʣʝʢʩʦʪʝʨʘʧʠʠ, 

ʵʣʝʢʪʨʦʤʠʦʛʨʘʬʠʷ, ʠʤʝʶʱʠʝ ʩʚʦʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʷ, ʠ ʥʝ 

ʛʘʨʘʥʪʠʨʫʶʱʠʝ 100% ʚʳʟʜʦʨʦʚʣʝʥʠʷ [10, ʩ. 58]. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʧʦʨʘʞʝʥʠʝ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ, 

ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʚʦʟʤʦʞʥʦ ʣʝʯʝʥʠʝ, ʘʙʩʦʣʶʪʥʦ ʥʝ 

ʠʤʝʶʱʝʝ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤ. ʕʪʦ 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʫʧʨʘʞʥʝʥʠʡ, ʥʘʟʳʚʘʝʤʦʡ ʣʝʯʝʙʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ 

ʠʤʝʥʥʦ ʧʨʠ ʥʝʚʨʦʧʘʪʠʠ ʣʠʮʝʚʦʛʦ ʥʝʨʚʘ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ 

ʫʧʨʘʞʥʝʥʠʷ ʤʳʰʮ ʣʠʮʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʤʠʯʝʩʢʠʭ ʤʳʰʮ, ʠ ʜʘʞʝ ʚʢʣʶʯʘʶʪ ʢʦʤʧʣʝʢʩ 

ʫʧʨʘʞʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʯʠ [11, ʩ.104]. 
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ʄʘʢʩʠʤʦʚ ɺ.ɸ., 

ʩʪʫʜʝʥʪ  

2 ʢʫʨʩ, çʠʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʩʝʨʚʠʩʘè 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʦʩʩʠʷ, ʛ. ʋʬʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʏʝʢʨʳʞʦʚ ɸ.ɺ.  

 

çʊʆʈɻʆɺɸʗ ɺʆʁʅɸè ʉʐɸ ʀ ʂʀʊɸʗ, ɽɪ ɺʃʀʗʅʀɽ ʅɸ 

ʄɽɾɼʋʅɸʈʆɼʅʋʖ ʊʆʈɻʆɺʃʖ 

 

          ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʤʝ 

ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʉʐɸ ʠ ʂʠʪʘʷ. ʆʙʝ ʵʪʠ ʩʪʨʘʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʩʘʤʳʤʠ ʩʠʣʴʥʳʤʠ ʵʢʦʥʦʤʠʢʘʤʠ ʤʠʨʘ, ʠ ʠʭ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʥʝ ʤʦʞʝʪ ʥʝ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʚʩʝʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʪʦʨʛʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʘ ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʵʪʘʧʳ çʪʦʨʛʦʚʦʡ ʚʦʡʥʳè. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ. 

          ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʐɸ ʠ ʂʠʪʘʡ, ʪʦʨʛʦʚʳʝ ʧʦʰʣʠʥʳ, ʪʦʨʛʦʚʦʝ ʩʘʣʴʜʦ, 

ɺʘʣʦʚʳʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ, ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ, 

ʢʨʘʞʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ, ʨʳʥʦʢ 

ʩʙʳʪʘ, ʦʪʢʘʟ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

          Annotation: The article is devoted to the current topic of the current trade 

and economic confrontation between the United States and China. Both of these 

countries are represented by the two strongest economies in the world, and their 

confrontation cannot but affect the entire international trade space. This article 

provides a chronological sequence and stages of the ñtrade warò. Consequences for 

the global market are also considered. 
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product, trade and economic confrontation, theft of intellectual property, 

international trade, sales market, refusal of production. 

          ɼʦʣʷ ʉʐɸ ʠ ʂʠʪʘʷ ʚ ʤʠʨʦʚʦʤ ɺɺʇ ʩʦʩʪʘʚʣʷʝʪ 39,82% (ʩʦʩʪʦʷʥʠʝ ʥʘ 

2018 ʛʦʜ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ ʚʩʝʛʦ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʩʦʩʪʘʚʣʷʝʪ 22%. 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʯʝʚʠʜʥʦ, ʯʪʦ çʪʦʨʛʦʚʘʷ ʚʦʡʥʘè ʤʝʞʜʫ ʉʐɸ ʠ 

ʂʠʪʘʝʤ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʶ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʪʦʨʛʦʚʣʶ ʚ ʮʝʣʦʤ. 

          ɺʧʝʨʚʳʝ ɼʦʥʘʣʴʜ ʊʨʘʤʧ ʟʘʷʚʠʣ ʦ ʥʝʩʧʨʘʚʝʜʣʠʚʦʡ ʪʦʨʛʦʚʣʝ ʩ ʂʠʪʘʝʤ ʚ 

ʭʦʜʝ ʧʨʝʜʚʳʙʦʨʥʦʡ ʢʘʤʧʘʥʠʠ ʚ 2016 ʛʦʜʫ. ʇʦʩʣʝ ʠʟʙʨʘʥʠʷ ʊʨʘʤʧʘ ʥʘ ʧʦʩʪ 

ʧʨʝʟʠʜʝʥʪʘ, ʦʥ ʩʪʘʣ ʧʝʨʚʳʤ ʧʨʝʟʠʜʝʥʪʦʤ ʉʐɸ ʩ 1979 ʛʦʜʘ, ʢʦʪʦʨʳʡ 

ʥʘʧʨʷʤʫʶ ʧʦʟʚʦʥʠʣ ʧʨʝʟʠʜʝʥʪʫ ʊʘʡʚʘʥʷ, ʢʦʪʦʨʳʡ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ 

ʢʠʪʘʡʮʘʤʠ, ʢʘʢ ʯʘʩʪʴ ʂʅʈ (ʧʦʣʠʪʠʢʘ çʦʜʥʦʛʦ ʂʠʪʘʷè). 

          ʈʝʘʢʮʠʷ ʉʐɸ ʥʘ ʧʦʜʦʙʥʫʶ ʪʦʨʛʦʚʣʶ ʩ ʂʠʪʘʝʤ ʙʳʣʘ ʜʦʚʦʣʴʥʦ 

ʦʞʠʜʘʝʤʘ, ʪʘʢ ʢʘʢ ʂʠʪʘʡ ʫʩʪʘʥʘʚʣʠʚʘʣ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʧʦʰʣʠʥʳ ʥʘ ʠʤʧʦʨʪ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʪʦʚʘʨʦʚ. ʅʘʧʨʠʤʝʨ, ʚʚʦʟ ʢʠʪʘʡʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʨʳʥʦʢ 

ʉʐɸ ʦʙʣʘʛʘʣʩʷ ʧʦʰʣʠʥʦʡ ʚ 2,5%, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʘʤʝʨʠʢʘʥʩʢʠʝ ʘʚʪʦʤʦʙʠʣʠ 

ʥʘ ʨʳʥʢʝ ʂʠʪʘʷ ʦʙʣʘʛʘʣʠʩʴ 25% ʧʦʰʣʠʥʦʡ. ʇʦʤʠʤʦ ʚʳʩʦʢʠʭ ʧʦʰʣʠʥ ʥʘ 

ʘʤʝʨʠʢʘʥʩʢʠʝ ʪʦʚʘʨʳ, ʥʘʙʣʶʜʘʣʦʩʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʪʦʨʛʦʚʦʝ ʩʘʣʴʜʦ ʩ 

ʂʠʪʘʝʤ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ 335,4 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ. 

          ʉ ʥʘʯʘʣʘ 2018 ʛʦʜʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ɼʦʥʘʣʴʜʘ ʊʨʘʤʧʘ ʩʪʘʣʘ ʧʨʦʚʦʜʠʪʴ 

ʘʢʪʠʚʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʪʦʨʛʦʚʳʭ ʧʦʰʣʠʥ ʚ 

ʦʪʥʦʰʝʥʠʠ ʂʠʪʘʷ. ʂ ʘʧʨʝʣʶ 2018 ʛʦʜʘ ʙʳʣ ʚʳʧʫʱʝʥ ʩʧʠʩʦʢ ʠʟ 1300 ʪʦʚʘʨʦʚ, 

ʧʦʰʣʠʥʳ ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ ʥʘ 25%. ʆʪʚʝʪ ʥʝ ʟʘʩʪʘʚʠʣ ʩʝʙʷ ʞʜʘʪʴ ʠ 

ʚ ʪʦʤ ʞʝ ʘʧʨʝʣʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʂʠʪʘʡ ʧʦʜʛʦʪʦʚʠʣ ʩʧʠʩʦʢ ʠʟ 120 ʨʘʟʣʠʯʥʳʭ 

ʪʦʚʘʨʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʰʣʠʥʘ ʚ 15%. ʅʘ ʨʷʜ ʧʦʟʠʮʠʡ 

ʤʷʩʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʘʣʶʤʠʥʠʝʚʳʡ ʣʦʤ ʚʚʝʜʝʥʘ ʧʦʰʣʠʥʘ ʚ 25%. 

          ɺ ʤʘʨʪʝ ʪʦʨʛʦʚʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦʤ ʉʐɸ ʚ ʭʦʜʝ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʢʨʘʞʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʂʠʪʘʡ ʦʜʥʠ ʠ ʪʝ 

ʞʝ ʪʦʚʘʨʳ ʧʨʦʜʘʝʪ ʨʘʟʥʳʤ ʧʦʢʫʧʘʪʝʣʷʤ ʧʦ ʨʘʟʥʳʤ ʮʝʥʘʤ, ʯʪʦ ʥʘʥʦʩʠʪ ʚʨʝʜ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʵʢʦʥʦʤʠʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʠʶʥʝ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʊʨʘʤʧʘ 

ʫʩʪʘʥʦʚʠʣʘ ʧʦʰʣʠʥʳ ʥʘ ʢʠʪʘʡʩʢʠʝ ʪʦʚʘʨʳ ʚ ʨʘʟʤʝʨʝ 25% ʥʘ ʨʷʜ ʪʦʚʘʨʦʚ ʥʘ 

ʦʙʱʫʶ ʩʫʤʤʫ ʚ 50 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ. 

          ɺ ʘʚʛʫʩʪʝ ʉʐɸ ʩʥʦʚʘ ʚʚʝʣʠ ʪʦʨʛʦʚʳʝ ʧʦʰʣʠʥʳ ʚ 25% ʥʘ ʠʤʧʦʨʪ ʪʦʚʘʨʦʚ 

ʠʟ ʂʠʪʘʷ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ ʚ 16 ʤʣʨʜ ʜʦʣʣʘʨʦʚ. ʂʠʪʘʡ ʩʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ ʦʪʚʝʪʠʣ 

ʪʝʤʠ ʞʝ 25% ʥʘ ʪʦʚʘʨʳ ʥʘ ʦʙʱʫʶ ʩʫʤʤʫ ʚ 16 ʤʣʨʜ. ʜʦʣʣʘʨʦʚ. 23 ʘʚʛʫʩʪʘ ʂʠʪʘʡ 

ʧʦʜʘʣ ʠʩʢ ʥʘ ʉʐɸ ʚʦ ɺʩʝʤʠʨʥʫʶ ʪʦʨʛʦʚʫʶ ʦʨʛʘʥʠʟʘʮʠʶ (ɺʊʆ). 

          ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʵʢʦʥʦʤʠʢʠ ʉʐɸ ʠ ʂʠʪʘʷ-ʵʪʦ 2 ʩʠʣʴʥʝʡʰʠʝ 

ʵʢʦʥʦʤʠʢʠ ʤʠʨʘ, ʠ ʦʥʠ ʥʝ ʤʦʛʫʪ ʥʝ ʚʣʠʷʪʴ ʥʘ ʤʠʨʦʚʫʶ ʪʦʨʛʦʚʣʶ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʪʦʨʛʦʚʦʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʜʚʫʭ ʩʪʨʘʥ ʧʨʠʚʝʜʝʪ ʢ ʚʟʘʠʤʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʩʧʨʦʩʘ ʥʘ ʪʦʚʘʨʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ 2 ʪʝʥʜʝʥʮʠʠ: 

          ʇʝʨʚʦʝ-ʵʪʦ ʧʦʠʩʢ ʥʦʚʳʭ ʨʳʥʢʦʚ ʩʙʳʪʘ. ɼʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʇʝʢʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʅʶ 

ʍʫʘʥʴ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ɽʉ ʠ ʉʐɸ ʚʩʝʛʜʘ ʙʳʣʠ 

ʠʜʝʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠ, ʦʜʥʦʩʪʦʨʦʥʥʠʝ ʤʝʨʳ ʉʐɸ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ 
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ʠʭ ʙʳʚʰʠʝ ʩʦʶʟʥʠʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʜʝʦʣʦʛʠʯʝʩʢʦʝ ʨʦʜʩʪʚʦ, ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ 

ʧʦʡʜʫʪ ʥʘ ʩʙʣʠʞʝʥʠʝ ʩ ʂʠʪʘʝʤ, ʯʪʦ ʚ ʠʪʦʛʝ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ 

ʪʝʩʥʦʤʫ ʧʘʨʪʥʝʨʩʪʚʫ ʂʠʪʘʷ ʠ ɽʉ. ʊʦ ʝʩʪʴ ʚ ʩʣʫʯʘʝ ʧʨʦʜʦʣʞʝʥʠʷ ʪʦʨʛʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ, ʂʠʪʘʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʠʭ ʮʝʣʷʭ ʪʘʢʦʡ ʨʳʥʦʢ ʩʙʳʪʘ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ, ʢʘʢ 

ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ. 

          ɺʪʦʨʦʝ-ʵʪʦ ʦʪʢʘʟ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʚʦʚʩʝ. 

ʕʪʘ ʤʝʨʘ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʦʙʱʝʩʪʚʘ 

ʚ ʮʝʣʦʤ. ʕʪʦ ʩʢʘʞʝʪʩʷ ʥʘ ʩʪʨʘʥʘʭ ʵʢʩʧʦʨʪʝʨʘʭ ʩʳʨʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʦʩʩʠʠ, ʪʘʢ 

ʢʘʢ ʠʟ-ʟʘ ʦʪʢʘʟʘ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʩʥʠʟʠʪʩʷ ʩʧʨʦʩ ʥʘ ʩʳʨʴʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʭ ʩʘʤʳʭ ʪʦʚʘʨʦʚ. 

          ɺʦʧʨʦʩ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʉʐɸ ʠ ʂʠʪʘʷ 

ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʶ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʪʦʨʛʦʚʣʶ ʚ ʮʝʣʦʤ ʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʪʦʨʛʦʚʳʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ ʩʪʨʘʥʘʤʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ 

ʪʦʚʘʨʦʦʙʦʨʦʪ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ɸ ʢʘʢ ʦʥʠ ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘʤ ʪʦʣʴʢʦ 

ʧʨʝʜʩʪʦʠʪ ʫʟʥʘʪʴ.  

          ɼʣʷ ʉʐɸ çʪʦʨʛʦʚʘʷ ʚʦʡʥʘè ʩ ʂʅʈ ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʮʝʥ ʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʤʘʛʘʟʠʥʘʭ. ʇʦ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʢʠʪʘʡʩʢʠʝ ʪʦʚʘʨʳ ʩʪʦʷʪ ʧʨʠʤʝʨʥʦ ʥʘ 1-1,5% ʜʝʰʝʚʣʝ 

ʘʤʝʨʠʢʘʥʩʢʠʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʤʝʨʠʢʘʥʩʢʠʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʩʵʢʦʥʦʤʠʪʴ 

ʧʨʠʤʝʨʥʦ 850$ ʚ ʛʦʜ (ʜʘʥʥʳʝ 2015 ʛʦʜʘ). ɺʦ-ʚʪʦʨʳʭ, ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʪʦʚʘʨʦʚ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʨʠʣʘʚʢʘʭ, ʦʩʣʘʙʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ. ʀ ʧʦʩʣʝʜʥʝʝ-

ʵʪʦ ʩʥʠʞʝʥʠʝ ʨʦʩʪʘ ɺɺʇ. ʕʢʦʥʦʤʠʩʪʳ Bloomberg ʜʘʣʠ ʧʨʦʛʥʦʟ ʪʦʛʦ, ʯʪʦ, ʝʩʣʠ 

ʙʳ ʉʐɸ ʦʩʪʘʥʦʚʠʣʠ ʧʦʚʳʰʝʥʠʝ ʧʦʰʣʠʥ ʥʘ ʦʪʤʝʪʢʝ ʚ 10%, ʫʱʝʨʙ 

ʘʤʝʨʠʢʘʥʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʙʳ 0,6ʧ.ʧ.  

          ɼʣʷ ʂʅʈ ʤʦʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʧʨʠʤʝʨʥʦ ʪʝ ʞʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʇʦ ʜʘʥʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʙʶʨʦ ʧʦ ʠʪʦʛʘʤ 3 ʢʚʘʨʪʘʣʘ ʨʦʩʪ ɺɺʇ ʂʠʪʘʷ 

ʟʘʤʝʜʣʠʣʩʷ ʜʦ 6,5%. ɺ ʧʝʨʚʦʤ ʢʚʘʨʪʘʣʝ ʦʥ ʩʦʩʪʘʚʣʷʣ 6,8%, ʘ ʚʦ ʚʪʦʨʦʤ 6,7%. 

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʣʠʷʣʠ ʥʘ ʧʨʦʛʥʦʟ ʚʣʘʩʪʝʡ. ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʧʣʘʥʢʘ ʨʦʩʪʘ 

ʙʫʜʝʪ ʥʘ ʫʨʦʚʥʝ 6,5%, ʧʨʠ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ ʦʥʘ ʩʦʩʪʘʚʣʷʣʘ 6,9%. ɽʩʣʠ 

ʉʐɸ ʚʚʝʜʫʪ ʧʦʰʣʠʥʳ ʥʘ ʚʩʝ ʪʦʚʘʨʳ ʠʟ ʂʅʈ, ʪʦ ʨʦʩʪ ʕʢʦʥʦʤʠʢʠ ʂʠʪʘʷ ʫʧʘʜʝʪ 

ʥʘ 1,5ʧ.ʧ., ʢʘʢ ʧʨʦʛʥʦʟʠʨʫʶʪ ʵʢʦʥʦʤʠʩʪʳ Bloomberg. ʂʠʪʘʡʩʢʠʝ ʵʢʩʧʝʨʪʳ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʙʫʜʝʪ ʩʢʨʦʤʥʝʝ ʠ ʩʦʩʪʘʚʠʪ ʧʨʠʤʝʨʥʦ 

0,7ʧ.ʧ. 

          ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʩʪʘʣʴʥʦʛʦ ʤʠʨʘ, ʪʦ çʪʦʨʛʦʚʘʷ ʚʦʡʥʘè ʧʦʚʣʠʷʝʪ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʘ ʩʪʨʘʥʳ-ʵʢʩʧʦʨʪʝʨʳ ʩʳʨʴʷ, ʪʘʢʠʝ ʢʘʢ ʈʦʩʩʠʷ, ʢʦʪʦʨʘʷ ʧʦʩʪʘʚʣʷʝʪ 

ʥʝʬʪʴ ʚ ʂʠʪʘʡ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʨʛʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʤʦʞʝʪ 

ʧʦʪʝʨʷʪʴ 0,25ʧ.ʧ. ɺɺʇ (ʵʢʩʧʦʨʪ ʩʳʨʴʷ ʩʦʢʨʘʪʠʪʩʷ). ʅʦ ʦʩʥʦʚʥʦʡ ʫʜʘʨ ʧʨʠʜʝʪʩʷ 

ʧʦ ʘʟʠʘʪʩʢʦʤʫ ʨʳʥʢʫ. ʊʫʪ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 2 ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. 

ʉʦʢʨʘʱʝʥʠʝ ʥʘ 10% ʠʤʧʦʨʪʘ ʚ ʂʠʪʘʡ ʪʦʚʘʨʦʚ, ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʵʢʩʧʦʨʪ ʠ ʧʘʜʝʥʠʝ ʥʘ 10% ʚʩʝʛʦ ʠʤʧʦʨʪʘ ʚ ʂʅʈ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʧʝʨʚʦʛʦ ʩʮʝʥʘʨʠʷ ʦʪʨʘʟʠʪʴʩʷ ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʥʘ ʩʪʨʘʥʘʭ, 

ʧʦʩʪʘʚʣʷʶʱʠʭ ʚ ʂʠʪʘʡ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʪʘʢʠʭ ʢʘʢ ɻʦʥʢʦʥʛ, ʄʘʣʘʡʟʠʷ ʠ 

ʊʘʡʚʘʥʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʭ ɺɺʇ ʧʦʪʝʨʷʝʪ 0,9 ʧ.ʧ., 1,3 ʧ.ʧ. ʠ 1,9 ʧ.ʧ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʚʪʦʨʦʛʦ ʩʮʝʥʘʨʠʷ ʫʱʝʨʙ ʙʫʜʝʪ ʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʤ. ɻʦʥʢʦʥʛ, ʄʘʣʘʡʟʠʷ ʠ ʊʘʡʚʘʥʴ ʧʦʪʝʨʷʶʪ ʫʞʝ ʧʦ 1,8ʧ.ʧ., 2,1ʧ.ʧ. 

ʠ 3ʧ.ʧ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʚʪʦʨʘʷ ʧʦ ʚʝʣʠʯʠʥʝ ʵʢʦʥʦʤʠʢʘ ʚ ʨʝʛʠʦʥʝ, ʗʧʦʥʠʷ, 

ʧʦʪʝʨʷʝʪ 0,4ʧ.ʧ. 
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ʀʣʴʠʥʳʭ ɸ. ɺ. 

ʩʪʫʜʝʥʪ 

3 ʢʫʨʩ, ʬʘʢʫʣʴʪʝʪ çʉʦʮʠʦʣʦʛʠʷè 

ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʈʦʩʩʠʷ, ʛ. ɹʘʨʥʘʫʣ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʇʦʧʦʚ ɽ. ɸ. 

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ñʆʙʱʘʷ ʩʦʮʠʦʣʦʛʠʷò 

 

ʊʈɸɼʀʎʀʀ ʀ ʀʅʅʆɺɸʎʀʀ ʂɸʂ ʌɸʂʊʆʈ 

ʉʆʎʀʆʂʋʃʔʊʋʈʅʆɻʆ ʈɸɿɺʀʊʀʗ ʃʀʏʅʆʉʊʀ 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʘʢʪʦʚʢʠ ʫʯʝʥʳʭ ʦ ʪʘʢʠʭ 

ʧʦʥʷʪʠʷʭ ʢʘʢ ʪʨʘʜʠʮʠʠ ʠ ʠʥʥʦʚʘʮʠʠ. ʇʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʨʘʜʠʮʠʠ ʥʘ ʠʥʥʦʚʘʮʠʶ ʠ ʥʘʦʙʦʨʦʪ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʦʥʠ 

ʦʢʘʟʳʚʘʶʪ ʥʘ ʣʠʯʥʦʩʪʴ ʠ ʝʝ ʩʦʮʠʘʣʠʟʘʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʜʠʮʠʠ, ʠʥʥʦʚʘʮʠʠ, ʩʦʮʠʘʣʠʟʘʮʠʷ, ʣʠʯʥʦʩʪʴ, 

ʥʦʚʦʚʚʝʜʝʥʠʝ, ʥʦʚʘʮʠʷ. 

Annotation: The article discusses the interpretation of scientists about such 

concepts as tradition and innovation. An analysis of the interaction of tradition on 

innovation and vice versa, as well as the impact they have on a person and its 

socialization, has been made. 

Key words: traditions, innovations, socialization, personality, innovation, 

innovation. 

ɺʩʝ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʥʘʰʝ ʨʘʟʚʠʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʝʱʝ ʩ ʩʘʤʦʛʦ ʨʘʥʥʝʛʦ 

ʜʝʪʩʪʚʘ ʙʫʢʚʘʣʴʥʦ ʩ ʨʦʞʜʝʥʠʷ. ʅʘʩ ʫʯʘʪ ʭʦʜʠʪʴ, ʛʦʚʦʨʠʪʴ, ʧʠʩʘʪʴ, ʯʠʪʘʪʴ ʠ ʪ.ʜ., 

ʠ ʚʩʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʊʘʢ ʯʪʦ ʠ ʢʘʢ ʥʘ ʥʘʩ 

ʚʣʠʷʝʪ, ʘ ʛʣʘʚʥʦʝ ʟʘʯʝʤ?  

ɼʦ ʵʧʦʭʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʚʦ ʛʣʘʚʝ ʩʪʦʷʣʠ ʧʨʠʥʮʠʧʳ ʤʦʨʘʣʠ ʠ ʩʦʚʝʩʪʠ, 

ʦʙʳʯʘʠ ʠ ʪʨʘʜʠʮʠʠ. ɼʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʣʠ ʥʘʩ ʚ ʢʘʢ ʢʫʣʴʪʫʨʥʫʶ, 

ʪʘʢ ʠ ʦʙʨʘʟʦʚʘʥʥʫʶ ʣʠʯʥʦʩʪʴ, ʩʧʦʩʦʙʥʫʶ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʫʩʪʦʷʭ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʚʦʩʧʠʪʘʥʠʷ.  

ʏʪʦ ʤʳ ʟʥʘʝʤ ʦ ʪʨʘʜʠʮʠʷʭ?! ʂʘʢ ʦʥʠ ʚʣʠʷʶʪ ʥʘ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ?! ʊʨʘʜʠʮʠʠ - ʪʦ, ʯʪʦ ʩʣʦʞʠʣʦʩʴ ʨʘʥʥʝʝ ʚ ʦʙʱʝʩʪʚʝ ʠ 

ʘʢʢʫʤʫʣʠʨʫʝʪ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. ʅʦ ʚ ʢʘʞʜʳʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ 

ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʥʳʝ ʚʟʛʣʷʜʳ ʢ ʪʨʘʜʠʮʠʷʤ. ɺʩʝ ʩʫʙʲʝʢʪʳ ʦʪʥʦʰʝʥʠʡ ʩʤʦʪʨʷʪ 

ʥʘ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ - ʩ ʥʝʛʘʪʠʚʥʦʡ ʠ ʧʦʟʠʪʠʚʥʦʡ . ʕʪʦ ʪʘ ʯʘʩʪʴ 

ʚ ʥʘʰʝʡ ʞʠʟʥʠ, ʢʦʪʦʨʫʶ ʤʳ ʧʝʨʝʜʘʝʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʣʠʯʥʦʩʪʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ 

ʥʘ ʢʦʣʣʝʢʪʠʚʥʦʤ, ʧʨʦʱʝ ʛʦʚʦʨʷ, ʵʪʦ ʤʝʭʘʥʠʟʤ ʢʦʣʣʝʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʥʘʭʦʜʠʤʩʷ ʥʘ ʵʪʘʧʝ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚ ʵʧʦʭʫ 

ʪʝʭʥʦʣʦʛʠʟʘʮʠʠ, ʵʪʦ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʪʫʪ ʩ ʢʘʞʜʳʤ 

ʜʥʝʤ, çʜʠʢʪʫʶʪè ʩʚʦʠ ʧʨʘʚʠʣʘ ʢʘʢ ʚ ʩʬʝʨʝ ʥʘʫʢ, ʪʘʢ ʠ ʥʘ ʣʠʯʥʦʩʪʥʦʤ ʫʨʦʚʥʝ. 
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ʃʶʙʦʡ ʠʥʜʠʚʠʜ ʩʢʣʦʥʝʥ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʢʦʛʜʘ ʚ ʞʠʟʥʠ ʧʦʷʚʣʷʝʪʩʷ ʯʪʦ-ʪʦ ʠʥʦʝ, ʥʝ ʧʨʠʚʳʯʥʦʝ ʜʣʷ ʝʛʦ ʩʦʟʥʘʥʠʷ. ʊʘʢʠʝ 

ʥʦʚʦʚʚʝʜʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʚ ʭʘʨʘʢʪʝʨʝ ʩʫʙʲʝʢʪʘ, ʬʦʨʤʠʨʫʶʪ 

ʥʦʚʳʝ ʮʝʥʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘʯʠʥʘʝʪʩʷ ʙʦʨʴʙʘ ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʜʫ 

ʩʪʘʨʳʤ ʠ ʥʦʚʳʤ. 

ʉʝʡʯʘʩ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʚʦ ʚʨʝʤʷ ʢʘʨʜʠʥʘʣʴʥʳʭ ʩʤʝʥ ʪʨʘʜʠʮʠʡ, 

ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʠ ʩʦʮʠʘʣʴʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʘʛʝʥʪʦʚ 

ʩʦʮʠʘʣʠʟʘʮʠʠ. ʄʝʥʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʣʠʯʥʦʩʪʠ ʚ ʦʙʱʝʩʪʚʝ, ʚʦʟʥʠʢʘʝʪ ʩʤʝʥʘ 

ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ ʠ ʧʨʠʦʨʠʪʝʪʦʚ. ʆʙʱʝʩʪʚʦ ʥʝ ʫʩʧʝʚʘʝʪ ʫʩʚʘʠʚʘʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʘʷ ʩʤʝʥʘ ʦʜʥʠʭ ʥʘ 

ʜʨʫʛʠʝ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, 

ʛʜʝ ʢʘʞʜʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʳʪʘʝʪʩʷ ʝʝ ʨʝʰʠʪʴ ʧʦ-ʩʚʦʝʤʫ. 

ʕʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʨʘʜʠʮʠʠ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʠʭ ʧʨʦʮʝʩʩ ʠ ʩʧʦʩʦʙʳ 

ʥʘʩʣʝʜʦʚʘʥʠʷ. ʆʥʠ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʠʟ ʧʦʢʦʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ. 

ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʘʝʪ ʥʘʜʝʞʜʫ ʥʘ ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ 

ʪʨʘʜʠʮʠʡ ʚ ʦʙʱʝʩʪʚʝ ʠ ʢʫʣʴʪʫʨʳ ʧʦʚʝʜʝʥʠʷ ʚ ʮʝʣʦʤ. 

ʂʘʪʝʛʦʨʠʷ çʊʨʘʜʠʮʠʠè ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ, ʦʥʠ ʚʦʟʥʠʢʣʠ ʝʱʝ ʚ 

ʜʨʝʚʥʠʝ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʠʛʨʘʣʠ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. ʆʥʠ ʩʦʜʝʨʞʘʣʠ ʥʘʩʪʘʚʣʝʥʠʷ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ 

ʩʫʙʲʝʢʪʦʚ, ʥʨʘʚʩʪʚʝʥʥʳʝ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʥʦʨʤʳ, ʧʨʘʚʠʣʘ ʠ ʥʘʚʳʢʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʙʳʪʘ [8]. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʝʜʝʥʠʷ ʞʠʣʠʱʥʳʭ 

ʫʩʪʦʝʚ, ʙʨʘʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʨʘʜʠʮʠʠ ʚʦʩʧʠʪʘʥʠʷ ʜʝʪʝʡ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺʦʟʨʘʩʪʘʥʠʶ ʩʠʩʪʝʤʥʦʡ ʨʦʣʠ ʠ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ ʪʨʘʜʠʮʠʡ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ - ʟʘʤʢʥʫʪʦʩʪʴ ʢʫʣʴʪʫʨʥʦʡ ʞʠʟʥʠ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʥʦʚʦʚʚʝʜʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʠʭ ʧʝʨʝʤʝʥ, ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʩʣʘʙʦʝ ʨʘʟʚʠʪʠʝ 

ʧʠʩʴʤʝʥʥʦʩʪʠ ʚ ʜʨʝʚʥʦʩʪʠ. 

ʊʨʘʜʠʮʠʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚ ʞʠʟʥʠ 

ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ - ʨʝʛʫʣʷʪʠʚʥʫʶ. ʆʥʠ ʜʠʩʮʠʧʣʠʥʠʨʫʶʪ ʧʦʚʝʜʝʥʠʝ ʣʠʯʥʦʩʪʠ ʠ 

ʨʝʛʫʣʠʨʫʶʪ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ. 

ʊʨʘʜʠʮʠʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʚʳʤ ʟʚʝʥʦʤ ʚ  ʨʘʟʚʠʪʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʫʣʴʪʫʨ. 

ʃʠʯʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ ʠʣʠ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ ʠʤʝʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʪʨʘʜʠʮʠʠ, ʵʪʦ ʪʘʢ ʞʝ, ʢʘʢ ʫ ʦʪʜʝʣʴʥʦʛʦ ʠʥʜʠʚʠʜʘ ʝʩʪʴ ʩʚʦʠ ʧʨʠʚʳʯʢʠ ʠ ʦʥ ʠʭ 

ʧʨʝʩʣʝʜʫʝʪ. ʆʪʩʶʜʘ ʚʳʪʝʢʘʝʪ ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʴ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʪʨʘʜʠʮʠʡ, 

ʢʫʣʴʪʫʨʥʳʭ ʬʦʨʤ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʡ. ɺ ʤʠʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʢʫʣʴʪʫʨ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʯʪʦ ʢʘʢ ʨʘʟ ʦʙʫʩʣʦʚʣʝʥʦ ʙʦʣʴʰʠʤ 

ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʫʣʴʪʫʨʥʳʭ ʪʨʘʜʠʮʠʡ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʬʝʨʝ 

ʞʠʟʥʠ.  

ʊʨʘʜʠʮʠʠ ʥʝ ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ çʟʘʩʪʦʷè, ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ, 

ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʤʠʨʘʶʪ ʚʥʫʪʨʠ ʣʶʙʦʡ ʛʨʫʧʧʳ, ʠ 

ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʠʭ ʥʝʦʙʨʘʪʠʤʦʩʪʴ, ʪ.ʝ. ʢ ʥʠʤ ʫʞʝ 

ʪʨʫʜʥʦ ʚʝʨʥʫʪʴʩʷ. ʇʦʵʪʦʤʫ ʥʝ ʩʣʝʜʫʝʪ ʩʣʝʧʦ ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʪʨʘʜʠʮʠʡ, 

ʨʘʟʨʫʰʘʪʴ ʩʪʘʨʳʝ ʜʫʭʦʚʥʳʝ ʮʝʥʥʦʩʪʠ, ʧʝʨʝʯʝʨʢʠʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʧʘʤʷʪʴ ʠ 

ʩʣʝʜʦʚʘʪʴ ʥʦʚʘʮʠʷʤ ʚ ʤʠʨʝ. 



90 
 

ʅʦ ʝʩʪʴ ʠ ʜʨʫʛʘʷ ʩʪʦʨʦʥʘ ʜʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʞʠʪʴ 

ʪʦʣʴʢʦ ʦʜʥʠʤʠ ʪʨʘʜʠʮʠʷʤʠ, ʵʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʙʱʝʩʪʚʝʥʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʚ 

ʧʨʠʨʦʜʝ ʦʙʱʝʩʪʚʘ. ʅʦʚʳʝ ʧʦʢʦʣʝʥʠʷ ʣʶʜʝʡ ʪʚʦʨʯʝʩʢʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 

ʢʫʣʴʪʫʨʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʰʣʦʛʦ. ʅʘʧʨʠʤʝʨ, ʤʦʜʘ ʠʣʠ ʠʥʥʦʚʘʮʠʠ ʚʩʝʛʜʘ 

çʧʦʜʧʨʘʚʣʷʝʪè ʪʨʘʜʠʮʠʶ ʠ ʦʙʳʯʘʡ [1]. 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʦʚʦʣʴʥʦ ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʱʝʥʠʝ ʢ 

ʬʠʣʦʩʦʩʬʩʢʦ-ʧʨʘʚʦʚʦʤʫ ʢʦʥʪʝʢʩʪʫ ʪʨʘʜʠʮʠʡ, ʢʦʛʜʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʨʝʯʴ ʠʜʝʪ 

ʦʙ ʦʙʲʝʢʪʘʭ ʨʝʘʣʴʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ, 

ʧʨʘʚʦʚʦʡ ʠ ʪ.ʜ. [5, ʩ. 55] 

ʊʘʢ, ʕ. ɻʫʩʩʝʨʣʴ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʬʝʥʦʤʝʥʦʣʦʛʠʠ, 

ʦʙʨʘʱʘʣʩʷ ʢ ʧʨʦʙʣʝʤʝ ʪʨʘʜʠʮʠʠ, ʩʩʳʣʘʷʩʴ ʥʘ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ 

"ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ" - ʥʦʚʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʥʘʫʯʥʦʡ 

ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ [6, ʩ.144-149]. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʦʩʥʦʚʫ ʪʨʘʜʠʮʠʡ ʥʝ 

ʦʧʨʝʜʝʣʷʶʪ ʟʘʨʘʥʝʝ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʚʝʨʥʫʪʳ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʘʢʪʫʘʣʠʟʘʮʠʠ 

ʠ ʨʝʘʣʠʟʘʮʠʠ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯʥʦʩʪʠ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʨʤʝʥʝʚʪʠʢʠ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʪʨʘʜʠʮʠʷʤ ʷʚʣʷʝʪʩʷ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʫʙʲʝʢʪʘ, ʜʘʶʱʠʝ ʝʤʫ 

ʛʘʨʘʥʪʠʠ ʧʦʥʠʤʘʥʠʷ ʤʠʨʘ ʢʘʢ ʪʘʢʦʚʦʛʦ [4, ʩ. 20-26]. 

ʅʘ ʬʦʥʝ ʬʠʣʦʩʦʬʠʠ ʥʘʫʢ ʦʥʦ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚ ʪʝʦʨʠʠ 

"ʥʘʫʯʥʳʭ ʨʝʚʦʣʶʮʠʡ" ʊ. ʂʫʥʘ ʠ ʚ "ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʘʥʘʨʭʠʟʤʝ" ʇ. 

ʌʝʡʝʨʘʙʝʥʜʘ. ʋ ʊ. ʂʫʥʘ ʧʦʥʷʪʠʝ ʪʨʘʜʠʮʠʠ ʚ ʥʘʫʢʝ ʧʨʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ 

ʩʠʥʦʥʠʤʦʤ ʧʘʨʘʜʠʛʤʳ (ʦʧʨʝʜʝʣʷʶʱʝʡ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʵʧʦʭʝ ʭʘʨʘʢʪʝʨ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʠʨʝ), ʥʦ ʢʘʢ ʪʘʢʦʚʳʤ ʥʝ ʷʚʣʷʝʪʩʷ. ʋ ʌʝʡʝʨʘʙʝʥʜʘ ʪʨʘʜʠʮʠʷ 

ʠ ʥʘʫʯʥʘʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʨʘʚʥʳʝ ʩʧʦʩʦʙʳ ʦʙʦʩʥʦʚʘʥʠʷ 

ʟʥʘʥʠʷ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʨʝʘʣʴʥʦʩʪʠ [7].  

ʀʥʥʦʚʘʮʠʷ ʨʘʚʥʘ ʧʦʥʷʪʠʷʤ ʥʦʚʰʝʩʪʚʦ/ʥʦʚʦʚʚʝʜʝʥʠʝ, ʦʥʘ ʷʚʣʷʝʪʩʷ 

ʟʘʚʝʨʰʘʶʱʠʤ ʟʚʝʥʦʤ ʪʚʦʨʯʝʩʢʦʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʬʝʨʘ ʤʦʞʝʪ 

ʟʘʪʨʦʥʫʪʴ ʣʶʙʫʶ ʩʪʨʫʢʪʫʨʫ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʠ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʛʣʘʚʥʦʡ ʝʝ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠʥʜʠʚʠʜʘ [3]. ʊʦ ʝʩʪʴ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʠʣʠ ʫʩʣʦʚʠʝʤ, 

ʢʦʪʦʨʦʝ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʠʟʦʙʨʝʪʝʥʠʶ - ʧʦʣʥʘʷ 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʚʦʧʣʦʱʝʥʥʦʡ ʠʜʝʠ, ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʡ ʝʝ ʨʝʘʣʠʟʘʮʠʝʡ ʚ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ ʜʣʷ ʦʙʱʝʩʪʚʘ ʧʨʦʜʫʢʪʘʭ ʠʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʆʪʩʶʜʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʘʜʠʮʠʡ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ 

çʠʥʥʦʚʘʮʠʦʥʥʳʡ ʯʝʣʦʚʝʢè. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʯʝʣʦʚʝʢ - ɻ ʪʦ ʣʠʯʥʦʩʪʴ, ʦʙʣʘʜʘʶʱʘʷ ʪʘʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʢʘʢ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʤʘʣʝʡʰʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ 

ʦʙʱʝʩʪʚʘ, ʦʯʝʥʴ ʩʤʝʣʘʷ, ʪʘʢ ʢʘʢ ʛʦʪʦʚʘ ʣʠʙʦ ʧʨʠʥʠʤʘʪʴ, ʣʠʙʦ ʦʪʚʝʨʛʘʪʴ 

ʥʦʚʰʝʩʪʚʘ. ʃʠʯʥʦʩʪʴ ʩʚʦʠ ʤʳʩʣʠ, ʫʙʝʞʜʝʥʠʷ, ʚʟʛʣʷʜʳ ʠ ʤʥʝʥʠʝ ʛʦʪʦʚʘ 

ʨʝʘʣʠʟʦʚʘʪʴ ʚʥʫʪʨʠ ʣʶʙʦʡ ʤʘʩʩʳ, ʘ ʪʘʢʞʝ ʛʦʪʦʚʘ ʚʥʝʩʪʠ ʩʚʦʠ ʣʠʯʥʦʩʪʥʳʝ 

ʮʝʥʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʦʙʱʝʩʪʚʘ. 




