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ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ - ʵʪʦ ʨʝʮʝʥʟʠʨʫʝʤʳʡ 

ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ, ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪʥʠʢʦʚ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʜʦʮʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰʠʭ 

ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʚʳʭʦʜʘ ʞʫʨʥʘʣʘ ï ʝʞʝʤʝʩʷʯʥʦ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʫʙʣʠʢʦʚʘʪʴ ʩʘʤʳʝ ʘʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʧʝʨʘʪʠʚʥʦʝ ʦʙʥʘʨʦʜʦʚʘʥʠʝ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʩʙʦʨʥʠʢʘʭ, ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ ʘʚʪʦʨʩʢʦʤ 

ʚʘʨʠʘʥʪʝ. ʆʨʬʦʛʨʘʬʠʷ ʠ ʧʫʥʢʪʫʘʮʠʷ ʩʦʭʨʘʥʝʥʳ. ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʠʥʬʦʨʤʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʚʩʝʦʙʱʝʝ ʦʙʦʟʨʝʥʠʝ, ʥʝʩʫʪ ʘʚʪʦʨʳ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʄʝʪʘʜʘʥʥʳʝ ʠ ʧʦʣʥʳʝ ʪʝʢʩʪʳ ʩʪʘʪʝʡ ʞʫʨʥʘʣʘ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ELIBRARY. 

ʕʣʝʢʪʨʦʥʥʳʝ ʤʘʢʝʪʳ ʠʟʜʘʥʠʷ ʜʦʩʪʫʧʥʳ ʥʘ ʩʘʡʪʝ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

çLJournalè - https://ljournal.org 
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țȐȏȋȕȡȓșȘȘȋȪ ȕșȖȖȐȎȓȪ 
 

 
ʏʝʨʥʦʧʷʪʦʚ ɸʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ ʎʘʨʝʛʦʨʦʜʮʝʚ ɽʚʛʝʥʠʡ ʃʝʦʥʠʜʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

  

ʇʠʚʦʚʘʨʦʚ ɸʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʴʝʚʠʯ ʄʘʣʳʰʢʠʥʘ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 

  

ʀʣʴʷʱʝʥʢʦ ɼʤʠʪʨʠʡ ʇʘʚʣʦʚʠʯ ɼʨʦʙʦʪ ʇʘʚʝʣ ʅʠʢʦʣʘʝʚʠʯ 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ɹʦʞʢʦ ʃʝʩʷ ʄʠʭʘʡʣʦʚʥʘ ɹʝʛʠʜʦʚʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ 

ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɸʥʜʨʝʝʚʘ ʆʣʴʛʘ ʅʠʢʦʣʘʝʚʥʘ ɸʙʘʩʦʚʘ ʉʘʤʠʨʘ ɻʫʩʝʡʥ ʢʳʟʳ 

ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʇʦʧʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ʍʘʥʙʘʙʘʝʚʘ ʆʣʴʛʘ ɽʚʛʝʥʴʝʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ɺʨʘʞʥʦʚ ɸʣʝʢʩʝʡ ʉʝʨʛʝʝʚʠʯ ɽʨʳʛʠʥʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ  

ʂʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʏʝʙʳʢʠʥʘ ʆʣʴʛʘ ɸʣʴʙʝʨʪʦʚʥʘ ʃʝʚʯʝʥʢʦ ɺʠʢʪʦʨʠʷ ɺʠʢʪʦʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

  

ʇʝʪʨʘʰ ɽʣʝʥʘ ɺʘʜʠʤʦʚʥʘ ʈʦʤʘʥʝʥʢʦ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʢʫʣʴʪʫʨʦʣʦʛʠʠ ʂʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʄʠʨʦʰʠʥ ɼʤʠʪʨʠʡ ɻʨʠʛʦʨʴʝʚʠʯ ɽʬʨʝʤʝʥʢʦ ɽʚʛʝʥʠʡ ʉʝʨʛʝʝʚʠʯ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʐʘʣʘʛʠʥʦʚʘ ʂʩʝʥʠʷ ʉʝʨʛʝʝʚʥʘ ʂʘʪʝʨʤʠʥʘ ɺʝʨʦʥʠʢʘ ɺʠʢʪʦʨʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ʇʦʣʠʮʠʥʩʢʠʡ ɽʚʛʝʥʠʡ ɺʘʣʝʨʠʝʚʠʯ ɾʠʯʢʠʥ ʂʠʨʠʣʣ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʇʫʟʳʥʷ ʊʘʪʴʷʥʘ ɸʣʝʢʩʝʝʚʥʘ ʃʘʨʠʦʥʦʚ ʄʘʢʩʠʤ ɺʠʢʪʦʨʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ɸʬʘʥʘʩʴʝʚʘ ʊʘʪʴʷʥʘ ɻʘʚʨʠʣʦʚʥʘ ɹʘʡʨʘʤʦʚʘ ɸʡʛʶʥ ʉʝʡʤʫʨ ʢʳʟʳ 

ɼʦʢʪʦʨ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ 
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ʃʳʛʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ʐʘʤʫʪʜʠʥʦʚ ɸʡʜʘʨ ʍʘʨʠʩʦʚʠʯ 

ʂʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɿʘʣʦʤʥʦʚʘ ʉʚʝʪʣʘʥʘ ʇʝʪʨʦʚʥʘ ʅʘʡʜʝʥʦʚ ʅʠʢʦʣʘʡ ɼʤʠʪʨʠʝʚʠʯ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ɼʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ 

  

ɹʠʡʤʫʨʩʘʝʚʘ ɹʫʨʫʣʙʫʙʫ ʄʦʣʜʦʩʘʣʠʝʚʥʘ ʈʦʤʘʥʦʚʘ ʀʨʠʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʈʘʜʢʝʚʠʯ ʄʠʭʘʠʣ ʄʠʭʘʡʣʦʚʠʯ ʍʘʯʘʪʫʨʦʚʘ ʂʘʨʠʥʝ ʈʦʙʝʨʪʦʚʥʘ 

ɼʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʇʨʦʬʝʩʩʦʨ ʂʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

  

ɻʫʪʢʝʚʠʯ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ʂʘʜʠʤ ʄʫʥʜʝʨ ʄʫʣʣʘ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 

  

ʄʘʪʚʝʝʚ ʈʦʤʘʥ ʉʪʘʣʠʥʘʨʴʝʚʠʯ ɻʨʠʛʦʨʴʝʚ ʄʠʭʘʠʣ ʌʝʜʦʩʝʝʚʠʯ 

ɼʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ ʂʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʙʦʨʫ ʫʨʦʚʥʝʤʝʨʦʚ ʜʣʷ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʝʡ (ʊʕʎ). 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʫʨʦʚʥʝʤʝʨʦʚ, ʚʢʣʶʯʘʷ ʝʤʢʦʩʪʥʳʝ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ, ʘ 

ʪʘʢʞʝ ʠʭ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʇʦʜʨʦʙʥʦ ʦʙʩʫʞʜʘʶʪʩʷ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʙʦʨ ʫʨʦʚʥʝʤʝʨʦʚ, ʪʘʢʠʝ ʢʘʢ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʠ, ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʦʚʥʝʤʝʨʳ, ʊʕʎ, ʜʘʪʯʠʢʠ, ʚʳʙʦʨ ʫʨʦʚʥʝʤʝʨʘ, ʠʟʤʝʨʝʥʠʝ 

ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ. 

 

Abstract 

The article is devoted to the selection of level gauges for thermal power plants (CHP). 

The main types of level gauges, including capacitive, hydrostatic, as well as their principle of 

operation, advantages and disadvantages, are considered. The factors influencing the choice of 

level gauges, such as liquid properties, operating conditions and measurement accuracy 

requirements, are discussed in detail.  

Keywords: level meters, thermal power plants, sensors, level meter selection, liquid 

level measurement. 

 

ʅʘ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʷʭ (ʊʕʎ) ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʨʘʟʣʠʯʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʨʦʚʥʝʤʝʨʳ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ ʚʦʜʳ, ʤʘʩʣʘ, ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʛʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʞʠʜʢʦʩʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʘʭ. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʫʨʦʚʥʝʤʝʨʘ 

ʜʣʷ ʊʕʎ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʝʨʚʳʤ ʠ ʚʘʞʥʝʡʰʠʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʫʨʦʚʥʝʤʝʨʘ ʷʚʣʷʝʪʩʷ ʪʠʧ ʠ ʩʚʦʡʩʪʚʘ 

ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʠʪʴ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

½ ɼʣʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳ ʫʨʦʚʥʝʤʝʨʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʨʘʜʠʘʮʠʦʥʥʳʝ 

ʫʨʦʚʥʠ ʠʣʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ; 

½ ɼʣʷ ʘʛʨʝʩʩʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʨʦʚʥʝʤʝʨʦʚ 

ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʪʝʭ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʟʘʱʠʪʥʳʝ 

ʧʦʢʨʳʪʠʷ. ʅʘʧʨʠʤʝʨ, ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʤʢʦʩʪʥʳʝ ʠʣʠ ʨʘʜʘʨʥʳʝ 

ʫʨʦʚʥʝʤʝʨʳ; 

½ ɺʷʟʢʠʝ ʠʣʠ ʧʣʦʪʥʳʝ ʞʠʜʢʦʩʪʠ ʪʨʝʙʫʶʪ ʫʨʦʚʥʝʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʧʨʠ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʝʟ ʟʘʩʦʨʝʥʠʷ ʠʣʠ 

ʧʦʛʨʝʰʥʦʩʪʝʡ; 

½ ɼʣʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʝʪʩʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʨʘʜʘʨʥʳʤ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʫʨʦʚʥʝʤʝʨʘʤ; 

½ ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʪʦʠʤʦʩʪʴ ʫʨʦʚʥʝʤʝʨʘ, ʥʦ ʠ 

ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ. ʇʦʧʣʘʚʢʦʚʳʝ ʫʨʦʚʥʝʤʝʨʳ 

ʜʝʰʝʚʣʝ, ʥʦ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʯʘʩʪʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -9- 

 
ʇʝʨʚʘʷ ʠ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ð ʵʪʦ ʠʥʜʠʢʘʮʠʷ ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ 

ʦʪʩʣʝʞʠʚʘʪʴ ʥʘʧʦʣʥʝʥʠʝ ʩʦʩʫʜʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. 
ɺʪʦʨʦʡ ʬʫʥʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʘʪʯʠʢ ʛʝʥʝʨʠʨʫʝʪ ʜʠʩʢʨʝʪʥʳʝ 
ʩʠʛʥʘʣʳ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʞʠʜʢʦʩʪʠ ʜʦʩʪʠʛʘʝʪ ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ. ʊʘʢʠʝ ʩʠʛʥʘʣʳ ʤʦʛʫʪ 
ʘʢʪʠʚʠʨʦʚʘʪʴ ʠʥʜʠʢʘʪʦʨʳ ʠʣʠ ʟʚʫʢʦʚʳʝ ʦʧʦʚʝʱʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʘʱʠʪʫ ʦʪ 
ʧʝʨʝʧʦʣʥʝʥʠʷ ʠʣʠ ʩʫʭʦʛʦ ʭʦʜʘ ʥʘʩʦʩʦʚ. ʊʨʝʪʴʷ ʬʫʥʢʮʠʷ ð ʵʪʦ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ 
ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʧʨʝʨʳʚʥʦʝ ʠʣʠ ʯʘʩʪʦʝ ʠʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. [3] 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʫʨʦʚʥʝʤʝʨʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʦʜʭʦʜʠʪ ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ: 

1. ʇʦʧʣʘʚʢʦʚʳʝ ʫʨʦʚʥʝʤʝʨʳ (ʩʭʝʤʘ 1) ï ʵʪʠ ʧʨʠʙʦʨʳ ʠʩʧʦʣʴʟʫʶʪ ʧʦʧʣʘʚʦʢ, 
ʢʦʪʦʨʳʡ ʧʦʜʥʠʤʘʝʪʩʷ ʠ ʦʧʫʩʢʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ. 
ʆʥʠ ʧʨʦʩʪʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʘʜʝʞʥʳ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ 
ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʷʤ. 

 

 
ʉʭʝʤʘ 1. ʇʦʧʣʘʚʢʦʚʳʝ ʫʨʦʚʥʝʤʝʨʳ, ʛʜʝ ʘ) ï ʫʟʢʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʙ) ï ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ: 1 ï ʧʦʧʣʘʚʦʢ, 2 ï 

ʛʠʙʢʠʡ ʪʨʦʩ, 3 ï ʰʢʘʣʘ, 4 ï ʧʨʦʪʠʚʦʚʝʩ. 

 
2. ɽʤʢʦʩʪʥʳʝ ʫʨʦʚʥʝʤʝʨʳ ï ʦʥʠ ʨʘʙʦʪʘʶʪ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʥʝʥʠʷ ʝʤʢʦʩʪʠ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ. ʆʥʠ ʧʦʜʭʦʜʷʪ ʜʣʷ 
ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʝʡ ʩ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʘʛʨʝʩʩʠʚʥʳʭ 
ʩʨʝʜ. 

3. ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʫʨʦʚʥʝʤʝʨʳ ï ʦʥʠ ʠʟʤʝʨʷʶʪ ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ ʥʘ 
ʜʥʦ ʨʝʟʝʨʚʫʘʨʘ. ʊʘʢʠʝ ʫʨʦʚʥʝʤʝʨʳ ʪʦʯʥʳ ʠ ʥʘʜʝʞʥʳ, ʥʦ ʪʨʝʙʫʶʪ 
ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

4. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʫʨʦʚʥʝʤʝʨʳ ï ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʜʣʷ 
ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ. ʆʥʠ ʥʝ ʠʤʝʶʪ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʠ 
ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʚ ʟʘʢʨʳʪʳʭ ʝʤʢʦʩʪʷʭ. 

5. ʈʘʜʘʨʥʳʝ ʫʨʦʚʥʝʤʝʨʳ ï ʦʥʠ ʨʘʙʦʪʘʶʪ ʧʦ ʧʨʠʥʮʠʧʫ ʦʪʨʘʞʝʥʠʷ 
ʨʘʜʠʦʚʦʣʥ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʞʠʜʢʦʩʪʠ. ʆʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 
ʠʟʤʝʨʝʥʠʡ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʜʘʚʣʝʥʠʷ. 

 

 
ʉʭʝʤʘ 2. ʈʘʜʘʨʥʳʝ ʫʨʦʚʥʝʤʝʨʳ. 



-10- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʋʨʦʚʥʝʤʝʨʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʙʝʩʢʦʥʪʘʢʪʥʳʤʠ ʠ ʢʦʥʪʘʢʪʥʳʤʠ, ʢʘʞʜʳʡ ʪʠʧ ʠʤʝʝʪ 

ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. ɺʳʙʦʨ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʘʛʝʥʪʘ ʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. [1] 

1. ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʠʟʤʝʨʠʪʝʣʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘ ʦʩʥʦʚʝ ʠʟʣʫʯʝʥʠʷ ʠ 

ʧʨʠʝʤʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. ʆʥʠ ʬʠʢʩʠʨʫʶʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ 

ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ ʦʪʩʫʪʩʪʚʠʝ 

ʢʦʥʪʘʢʪʘ ʩ ʩʨʝʜʦʡ, ʛʠʛʠʝʥʠʯʥʦʩʪʴ, ʧʨʦʩʪʦʪʫ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʙʣʝʤ ʩ ʥʘʣʠʧʘʥʠʝʤ. ʆʜʥʘʢʦ ʠʭ ʥʝʜʦʩʪʘʪʢʠ ð ʵʪʦ 

ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʫʩʪʘʥʦʚʢʝ. 

2. ʂʦʥʪʘʢʪʥʳʝ ʠʟʤʝʨʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʙʝʩʢʦʥʪʘʢʪʥʳʝ 

ʜʘʪʯʠʢʠ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʝʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ 

ʨʘʩʩʝʠʚʘʥʠʷ ʩʠʛʥʘʣʘ. ʀʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʢʣʶʯʘʶʪ ʥʠʟʢʫʶ ʮʝʥʫ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʝʤʢʦʩʪʝʡ ʠ ʧʨʦʩʪʦʪʫ ʤʦʥʪʘʞʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʚʢʣʶʯʘʶʪ ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʥʘʣʠʧʘʥʠʶ, ʚʦʟʜʝʡʩʪʚʠʶ 

ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʠ ʧʨʷʤʦʤʫ ʢʦʥʪʘʢʪʫ ʩ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʴʶ. 

ʂʦʥʪʘʢʪʥʳʝ ʫʨʦʚʥʝʤʝʨʳ ʜʝʣʷʪʩʷ ʥʘ ʧʦʛʨʫʞʸʥʥʳʝ ʠ ʚʨʝʟʥʳʝ. ʅʘ ʊʕʎ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʛʨʫʞʸʥʥʳʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʫʨʦʚʥʝʤʝʨʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʪʘʢʠʭ ʢʘʢ ʸʤʢʦʩʪʥʳʡ, ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʡ, 

ʙʫʡʢʦʚʳʡ ʠ ʧʦʧʣʘʚʢʦʚʳʡ ʤʝʪʦʜʳ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʜʭʦʜʷʪ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʫʨʦʚʥʷ ʨʘʟʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʯʠʩʪʳʝ ʠ 

ʟʘʛʨʷʟʥʸʥʥʳʝ ʞʠʜʢʦʩʪʠ, ʧʫʣʴʧʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʩʳʧʫʯʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴʩʷ ʫʨʦʚʥʝʤʝʨ: 

½ ɺʣʘʞʥʦʩʪʴ, ʧʳʣʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ 

ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʫʨʦʚʥʝʤʝʨʘ. ɼʣʷ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʡ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʩ ʟʘʱʠʪʦʡ ʦʪ ʚʥʝʰʥʠʭ 

ʬʘʢʪʦʨʦʚ. 

½ ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʨʦʚʥʝʤʝʨ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʤʝʭʘʥʠʯʝʩʢʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʚʠʙʨʘʮʠʠ ʠʣʠ ʫʜʘʨʳ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʠʨʘʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʳʜʝʨʞʠʚʘʶʪ ʪʘʢʠʝ ʥʘʛʨʫʟʢʠ. 

ʋʨʦʚʥʝʤʝʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʣʝʛʢʠʤʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʢʘʣʠʙʨʦʚʢʝ. ʅʝʢʦʪʦʨʳʝ 

ʪʠʧʳ ʫʨʦʚʥʝʤʝʨʦʚ ʪʨʝʙʫʶʪ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʢʘʣʠʙʨʦʚʢʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʪʨʫʜʥʝʥʦ ʚ ʫʩʣʦʚʠʷʭ ʊʕʎ. ɺʘʞʥʦ ʚʳʙʠʨʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʩʪʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʧʨʦʩʪʦʷ. 

ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʫʨʦʚʥʝʤʝʨʦʚ ʥʘ ʊʕʎ: 

1. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʢʦʪʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʠ ʨʘʜʘʨʥʳʝ ʫʨʦʚʥʝʤʝʨʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. [2] 

2. ɼʣʷ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠ ʝʤʢʦʩʪʥʳʝ ʫʨʦʚʥʝʤʝʨʳ, ʢʦʪʦʨʳʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ. 

3. ɺ ʩʠʩʪʝʤʘʭ ʢʦʥʜʝʥʩʘʪʦʦʪʚʦʜʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʧʣʘʚʢʦʚʳʝ ʠ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʫʨʦʚʥʝʤʝʨʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ 

ʩʠʩʪʝʤʳ. 

ʀʪʘʢ, ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʫʨʦʚʥʝʤʝʨʘ ʜʣʷ ʊʕʎ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʚʦʡʩʪʚʘ ʠʟʤʝʨʷʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʪʠʧ ʫʨʦʚʥʝʤʝʨʘ, ʫʩʣʦʚʠʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -11- 

 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʫʶ ʠ ʙʝʟʦʧʘʩʥʫʶ ʨʘʙʦʪʫ 

ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʠ, ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʠ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ɺ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʧʦʩʦʙʥʦʛʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʫʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʥʝʨʘʪʦʨʳ, ʘʩʠʥʭʨʦʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

 

Abstract 

The article presents the calculation and diagram of the device for automatic voltage 

regulation of an asynchronous generator. Due to the widespread use of electrical equipment in 

the field of agriculture, it was decided to develop a device capable of increasing labor 

productivity by regulating voltage and frequency. 

Keywords: generators, asynchronous generators, regulation, transformers, automatic 

regulation, stabilizing devices. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘʩʳʱʝʥʥʳ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʘ ʨʘʟʥʳʝ ʫʨʦʚʥʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ ʚ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ [1]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʩʠʥʭʨʦʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ (ɸɻ) ʧʨʠ ʯʘʩʪʦʪʝ 

ʪʦʢʘ ʙʦʣʝ 200 ɻʮ ʠ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʙʦʣʝʝ 6000 ʦʙ/ʤʠʥ ʚ 1,5-2 ʨʘʟʘ ʣʝʛʯʝ ʠ ʜʝʰʝʚʣʝ 

ʩʠʥʭʨʦʥʥʳʭ [4]. ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ɸɻ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʢʨʫʪʦʧʘʜʘʶʱʝʡ ʚʥʝʰʥʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʧʨʠʝʤʝ ʜʘʞʝ ʥʝʙʦʣʴʰʦʡ (ʜʦ 15% ʦʪ 

ʤʦʱʥʦʩʪʠ ʛʝʥʝʨʘʪʦʨʘ) ʜʚʠʛʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ [3,5]. ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʢʦʡ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʬʦʨʩʠʨʦʚʢʦʡ 

ʚʦʟʙʫʞʜʝʥʠʷ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʚʧʦʣʥʝ ʫʩʪʨʘʥʠʤʳ [6]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʂʫʙʘʥʩʢʦʤ ɻɸʋ ʙʳʣʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ 

ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʘʟʚʠʪʠʠ ʫʩʪʨʦʡʩʪʚ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʝ ɸɻ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʝʤ ʩʝʨʜʝʯʥʠʢʘ 

ʠʣʠ ʜʨʦʩʩʝʣʴ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ [2]. 



-12- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ɸɻ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ɸɻ. 

 

ʈʘʙʦʪʘ ʩʭʝʤʳ ʧʨʦʪʝʢʘʝʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ (ʍʍ) ʧʦ ʦʙʤʦʪʢʝ 

ʫʧʨʘʚʣʝʥʠʷ Wy ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ LD ʧʨʦʪʝʢʘʝʪ ʪʦʢ ʫʧʨʘʚʣʝʥʠʷ Iy.max , 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʪʦʯʢʦʡ  ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʪʘʙʠʣʠʪʨʦʥʘ V1. ʇʨʠ ʵʪʦʤ ʨʝʘʢʪʠʚʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʦ ʝʛʦ 

ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʝ ʧʨʦʪʝʢʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʛʣʦʱʘʝʤʦʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʟʘʧʘʩʝʥʥʦʡ ʚ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʝ ʉ. 

ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʦʪ ʍʍ ʜʦ ʥʦʤʠʥʘʣʴʥʦʡ, ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʟʘʞʠʤʘʭ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʫʤʝʥʴʰʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʪʦʢʘ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʩʪʘʙʠʣʠʪʨʦʥʘ. ɼʘʞʝ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʥʘʛʨʫʟʢʝ ʚ ʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʠ ʤʝʥʷʝʪʩʷ ʪʦʢ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʋʤʝʥʴʰʝʥʠʝ ʪʦʢʘ 

ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʷ ʜʨʦʩʩʝʣʴ - ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʦʛʣʦʱʘʝʤʦʡ ʠʤ ʤʦʱʥʦʩʪʠ. ʆʩʚʦʙʦʜʠʚʰʘʷʩʷ ʨʝʘʢʪʠʚʥʘʷ 

ʵʥʝʨʛʠʷ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ɸɻ ʠ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ. ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʥʘʛʨʫʟʢʝ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʝʣʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʙʠʣʠʪʨʦʥʘ ʠ 

ʦʙʤʦʪʢʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠʤʝʥʝʥʳ ʣʝʥʪʦʯʥʳʝ ʙʨʦʥʝʚʳʝ 

ʩʝʨʜʝʯʥʠʢʠ ʐʃ 20ʭ40 ʩ ʧʘʩʧʦʨʪʥʳʤʠ ʜʘʥʥʳʤʠ: ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʪʘʣʠ 

Ū=7,1 ʩʤ2; ʧʣʦʱʘʜʴ ʦʢʥʘ Sn=30 ʩʤ2; ʜʣʠʥʘ ʩʨʝʜʥʝʡ ʤʘʛʥʠʪʥʦʡ ʩʠʣʦʚʦʡ ʣʠʥʠʠ lʩʨ=33 ʩʤ; 

ʩʪʘʣʴ ʤʘʨʢʠ ʕ-330 ʩ ʠʥʜʫʢʮʠʝʡ ɺm=1,7 ʊʣ. 

ɹʳʣ ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ ʤʘʛʥʠʪʦʧʨʦʚʦʜʦʚ ʪʠʧʘ ʐʃ ʠ, ʠʩʭʦʜʷ ʠʟ ʥʘʠʣʫʯʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʤʝʨʦʚ ʦʢʥʘ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʚʳʙʨʘʥ ʩʝʨʜʝʯʥʠʢ ʐʃ 20ʭ40. ʏʠʩʣʦ 

ʚʠʪʢʦʚ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ W1 = 129 ʚʠʪʢʦʚ 

ɼʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʢʥʘ ʩʝʨʜʝʯʥʠʢʘ ʧʨʠʥʠʤʘʝʪʩʷ: W1 = 130 

ʚʠʪʢʦʚ. ʏʠʩʣʦ ʚʠʪʢʦʚ ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ W2 = 24 ʚʠʪʢʘ. ʇʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ ʦʙʤʦʪʢʘʭ 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ j = 2 ɸ/ʤʤ2. ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ (ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 10 ʝʜʠʥʠʮ ʵʣʝʢʪʨʦʠʥʩʪʨʫʤʝʥʪʘ ʤʦʱʥʦʩʪʴʶ 60 ɺʪ) S=1,87 ʢɺĿɸ. ʊʦʢ 

ʚʪʦʨʠʯʥʦʡ ʦʙʤʦʪʢʠ I2 = 26 ɸ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʤʦʪʦʯʥʦʛʦ ʧʨʦʚʦʜʘ ʧʨʠʥʷʪ ʤʝʜʥʳʡ ʧʨʦʚʦʜ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ 

ʤʘʨʢʠ ʇʉɼ 4,7 ʭ 2,83 (S = 12,8 ʤʤ2). ʊʦʢ ʧʝʨʚʠʯʥʦʡ ʦʙʤʦʪʢʠ I1 = 4,9 ɸ 

ɺʳʙʠʨʘʝʤ ʦʙʤʦʪʦʯʥʳʡ ʧʨʦʚʦʜ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ ʤʘʨʢʠ ʇʕɺ-122 Ï1,81 (S = 2,57 

ʤʤ
2
). ʆʢʥʦ ʩʝʨʜʝʯʥʠʢʘ ʟʘʧʦʣʥʷʝʪʩʷ ʧʦʨʦʚʥʫ ʩʠʣʦʚʳʤʠ ʦʙʤʦʪʢʘʤʠ ʠ ʦʙʤʦʪʢʦʡ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʭʝʤʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʫʩʪʘʥʦʚʣʝʥ ʩʪʦʣʙ ʩʪʘʙʠʣʠʪʨʦʥʘ ɼ 815 ɸ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʨʘʚʝʥ Iʩʪ.max= 1,4 ɸ. ɸʢʪʠʚʥʘʷ ʧʣʦʱʘʜʴ 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʤʝʜʠ ʦʙʤʦʪʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʫʣʦʞʝʥʥʦʡ ʚ ʧʦʣʦʚʠʥʝ ʦʢʥʘ 
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ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ, ʨʘʚʥʘ SM = 825ʤʤ2. ʏʠʩʣʦ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʠʟ ʫʩʣʦʚʠʷ ʪʦʛʦ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ 

(ʫʩʣʦʚʠʝ ʩʪʘʪʠʟʤʘ ʚʥʝʰʥʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʪʦʢʝ ʫʧʨʘʚʣʝʥʠʷ, ʥʝ 

ʧʨʝʚʦʩʭʦʜʷʱʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʪʦʢ ʩʪʘʙʠʣʠʪʨʦʥʘ. ʆʧʨʝʜʝʣʠʚ ʩʪʘʪʠʟʤ ʩʫʤʤʘʨʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ȹU_ʩʪ = 6,1ɺ. ʅʝʦʙʭʦʜʠʤʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R0 = 3 ʆʤ. 

ʀʤʝʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 
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ʛʜʝ Sʧʨ ï ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʦʙʤʦʪʢʠ ʫʧʨʘʚʣʝʥʠʷ; ɟ ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʤʝʜʠ; lʚ.ʬ. ï ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʚʠʪʢʘ. 

ʈʝʰʘʷ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (1) ʦʪʥʦʩʠʪʝʣʴʥʦ W0 ʧʦʣʫʯʘʝʤ ʟʥʘʯʝʥʠʝ 710 ʚʠʪʢʦʚ. 

ʉʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ Sʧʨ = 16ʤʤ2 

ɼʣʷ ʦʙʤʦʪʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʙʠʨʘʝʤ ʧʦ ʢʘʪʘʣʦʛʫ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʙʣʠʞʘʡʰʝʝ 

ʙʦʣʴʰʝʝ Sʧʨʢ=1,327 ʤʤ2. ʇʨʦʚʦʜ ʤʘʨʢʠ ʇʕɺ-2 ʩ ʜʠʘʤʝʪʨʦʤ Ï1,3. 

ʆʧʨʝʜʝʣʷʝʤ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʨʦʩʩʝʣʴ-ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʠ I0 = 

Iʩʪ.max=1,4 ɸ ʠ ʧʨʠʥʠʤʘʝʤ, ʯʪʦ ʍLT = 13 ʆʤ. ɽʤʢʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ 

ʥʘ ʬʘʟʫ Sʧʨ= 61 ʤʢʌ. ʅʘʧʨʷʞʝʥʠʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʪʘʙʠʣʠʪʨʦʥʘ ʠ ʚʳʭʦʜʥʦʛʦ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʤʦʩʪʘ Uʚʳʭ.ʤʦʩʪʘ = Uʩʪ=5,6 ɺ. ʏʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʷʞʝʥʠʶ 

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠʩʪʦʯʥʠʢʘ Uʣʠʥ= 40 ɺ. ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʢʦʤʧʣʝʢʪʫʝʪʩʷ ʩ ɸɻ 

ʤʦʱʥʦʩʪʴʶ 1,7 ʢɺʪ. ɽʤʢʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʵʪʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʨʘʚʥʘ 

ʉɺæ=6ʤʢʌ ʥʘ ʬʘʟʫ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ ʚ çʪʨʝʫʛʦʣʴʥʠʢè. ʆʙʱʘʷ ʝʤʢʦʩʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʥʘ ʬʘʟʫ ʉʬæ = 26 ʤʢʌ. 

ʋʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʜʝʪʘʣʝʡ ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ ʧʨʠʚʦʜʠʪ ʢʘʢ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʘʟʤʝʨʦʚ, 

ʪʘʢ ʠ ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʩʳ ʫʟʣʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʟʚʝʩʪʥʳʤ 

ʢʦʤʧʘʫʥʜʠʨʫʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʅʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʪʘʙʠʣʠʪʨʦʥʘ ʠ ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʧʨʠ ʥʘʩʪʨʦʡʢʝ 

ʩʭʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʳʝ ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ ʧʦʜʚʝʨʞʝʥʳ ʚʳʩʦʢʠʤ 

ʪʝʧʣʦʚʳʤ ʥʘʛʨʫʟʢʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʸʟʥʳʤ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤ ʠ ʧʦʣʦʤʢʘʤ 

ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠʯʠʥʳ ʦʪʢʘʟʦʚ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʧʣʦʚʳʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ, ʚʢʣʶʯʘʷ ʧʝʨʝʛʨʝʚ ʧʦʨʰʥʝʡ, ʦʧʣʘʚʣʝʥʠʝ 

ʚʳʪʝʩʥʠʪʝʣʝʡ ʠ ʧʨʦʛʘʨ ʜʥʠʱʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʟʝʣʴʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʪʫʨʙʦʥʘʜʜʫʚ, ʪʝʧʣʦʚʦʝ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ, 

ʧʝʨʝʛʨʝʚ ʧʦʨʰʥʷ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʦʭʣʘʞʜʝʥʠʝ ʜʚʠʛʘʪʝʣʷ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ. 

 

Abstract 

Modern turbocharged diesel engines are subject to high thermal loads, which can lead to 

serious malfunctions and breakdowns in violation of operating rules. The article analyzes the 

causes of failures associated with thermal overvoltage, including overheating of pistons, melting 

of displacers and burnout of the bottom.  

Keywords: diesel engines, turbocharging, thermal overvoltage, piston overheating, 

engine malfunctions, engine cooling, operational recommendations. 

 

ʊʫʨʙʦʥʘʜʜʫʚ ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʚʰʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʚʠʛʘʪʝʣʝʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ʜʘʣʝʝ ï ɼɺʉ), ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʚʳʩʠʪʴ ʤʦʱʥʦʩʪʴ 

ʤʦʪʦʨʦʚ. ɿʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʜʣʷ ʥʘʛʥʝʪʘʥʠʷ ʚʦʟʜʫʭʘ ʚ 

ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʦʩʪʫʧʘʶʱʝʛʦ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ 

ʫʣʫʯʰʘʝʪ ʫʩʣʦʚʠʷ ʛʦʨʝʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʩʞʠʛʘʪʴ ʙʦʣʴʰʝ ʪʦʧʣʠʚʘ ʟʘ ʦʜʠʥ ʨʘʙʦʯʠʡ ʮʠʢʣ, ʥʦ 

ʧʨʠ ʵʪʦʤ, ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʮʠʣʠʥʜʨʘʭ, ʩʚʷʟʘʥʥʦʝ ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ, 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʣʶʯʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʚʠʛʘʪʝʣʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʥʘ ʧʦʨʰʥʠ. 

ʊʝʧʣʦʚʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʨʰʥʷ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ð ʵʪʦ ʦʜʠʥ ʠʟ 

ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ɺ 

ʜʚʠʛʘʪʝʣʷʭ ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ ʜʘʥʥʳʡ ʧʘʨʘʤʝʪʨ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 

ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʩʦʟʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʦʨʰʥʝʡ. 

ʊʫʨʙʦʥʘʜʜʫʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʘ, ʢʦʪʦʨʳʡ ʟʘ ʩʯʝʪ 

ʵʥʝʨʛʠʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ ʚʨʘʱʘʝʪ ʢʦʤʧʨʝʩʩʦʨ, ʫʚʝʣʠʯʠʚʘʷ ʦʙʲʝʤ ʚʦʟʜʫʭʘ, ʧʦʜʘʚʘʝʤʦʛʦ 

ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʩʛʦʨʘʥʠʶ ʪʦʧʣʠʚʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʦʱʥʦʩʪʠ. ɹʦʣʝʝ ʧʣʦʪʥʘʷ ʩʤʝʩʴ ʚʦʟʜʫʭʘ ʠ ʪʦʧʣʠʚʘ ʚʳʟʳʚʘʝʪ ʨʦʩʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʧʣʦʚʫʶ 

ʥʘʛʨʫʟʢʫ ʧʦʨʰʥʝʡ. [3] 

ʇʦʨʰʝʥʴ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʪʝʧʣʦʚʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʬʘʢʪʦʨʳ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʪʝʧʣʦʚʫʶ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʨʰʥʷ: 

1. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠ ʜʘʚʣʝʥʠʝ 

ʇʨʠ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʥʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʦʙʦʛʘʱʝʥʥʦʡ ʪʫʨʙʦʥʘʜʜʫʚʦʤ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2000-2500ÁC. ʇʦʨʰʝʥʴ, ʧʦʜʚʝʨʛʘʷʩʴ 

ʪʘʢʠʤ ʥʘʛʨʫʟʢʘʤ, ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʦʩʦʙʝʥ ʚʳʜʝʨʞʠʚʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʙʝʟ 

ʧʦʪʝʨʠ ʧʨʦʯʥʦʩʪʠ. 

2. ʊʝʧʣʦʧʝʨʝʜʘʯʘ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -15- 

 

ʊʝʧʣʦ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʛʦʨʷʯʠʭ ʛʘʟʦʚ ʢ ʧʦʨʰʥʶ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʝʛʦ ʥʘʛʨʝʚ ʠ ʪʝʧʣʦʚʦʝ 

ʨʘʩʰʠʨʝʥʠʝ. 

3. ʄʘʪʝʨʠʘʣʳ  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʦʨʰʥʠ ʪʫʨʙʠʨʦʚʘʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʧʣʘʚʦʚ ʘʣʶʤʠʥʠʷ ʠʣʠ ʩʪʘʣʠ, ʯʘʩʪʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʢʨʳʪʠʡ. ʅʘʧʨʠʤʝʨ, ʘʥʦʜʠʨʦʚʘʥʥʦʝ ʧʦʢʨʳʪʠʝ ʤʦʞʝʪ 

ʧʦʚʳʩʠʪʴ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʦʨʰʥʷ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʪʘʢʠʝ ʢʘʢ ʥʠʪʨʠʜʠʨʦʚʘʥʠʝ, 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ʊʘʢʞʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʩʤʘʟʢʠ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʪʝʧʣʦʦʪʚʦʜ ʦʪ ʧʦʨʰʥʝʡ ʠ ʫʤʝʥʴʰʠʪʴ ʠʭ 

ʠʟʥʦʩ. [2] 

4. ʆʭʣʘʞʜʝʥʠʝ ʧʦʨʰʥʷ 

ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʩ ʪʫʨʙʦʥʘʜʜʫʚʦʤ ʦʩʥʘʱʝʥʳ ʩʠʩʪʝʤʦʡ ʦʭʣʘʞʜʝʥʠʷ 

ʧʦʨʰʥʝʡ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʘʩʣʷʥʳʝ ʢʘʥʘʣʳ ʜʣʷ ʦʪʚʝʜʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʪʝʧʣʘ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʨʘʙʦʯʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʨʰʥʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʝʛʦ ʧʝʨʝʛʨʝʚ. 

ʀʟ-ʟʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʞʝʥʝʨʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʨʰʥʝʡ, 

ʢʦʪʦʨʳʝ ʣʫʯʰʝ ʨʘʩʧʨʝʜʝʣʷʶʪ ʪʝʧʣʦʚʳʝ ʥʘʛʨʫʟʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʬʠʣʝʡ ʠ 

ʫʩʠʣʝʥʥʳʭ ʨʝʙʝʨ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ 

ʠ ʩʥʠʞʝʥʠʶ ʤʝʩʪʥʳʭ ʧʝʨʝʛʨʝʚʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʥʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʙʦʯʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʤʝʥʴʰʘʝʪ ʪʝʧʣʦʚʫʶ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʧʦʨʰʥʷ. [2] 

 

 
ʈʠʩʫʥʦʢ 1. ʅʘʨʫʰʝʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

 

ʊʠʧʠʯʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʷʚʣʷʶʪʩʷ ʧʨʦʛʘʨ ʧʦʨʰʥʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ ʠ ʜʥʠʱʘ ʧʦʨʰʥʷ ʥʘʛʘʨʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 

ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʥʝʩʛʦʨʝʚʰʠʭ ʬʨʘʢʮʠʡ ʪʦʧʣʠʚʘ. ʅʘʛʘʨ ʚʳʟʳʚʘʝʪ ʜʘʣʴʥʝʡʰʠʡ 

ʧʝʨʝʛʨʝʚ ʜʚʠʛʘʪʝʣʷ, ʜʝʪʦʥʘʮʠʶ, ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʜʝʬʝʢʪʳ ʧʦʨʰʥʷ ʜʚʠʛʘʪʝʣʷ ʩ, ʚʦʟʥʠʢʰʠʝ ʠʟ-ʟʘ 

ʥʘʨʫʰʝʥʠʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʦʨʰʥʷ. ɻʠʣʴʟʘ ʮʠʣʠʥʜʨʦʚ, ʨʘʙʦʪʘʶʱʘʷ ʩ ʵʪʠʤ ʧʦʨʰʥʝʤ, ʠʤʝʝʪ 

ʥʘʣʸʪʳ ʦʪ ʤʝʪʘʣʣʘ ʧʦʨʰʥʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʦʪʢʘʟʘ ʜʚʠʛʘʪʝʣʷ ʠ ʜʝʬʦʨʤʘʮʠʡ ʜʝʪʘʣʝʡ 

ʧʦʨʰʥʝʚʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ. 

ʉʦʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ çʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠè ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʸʞʥʦʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. ʆʩʥʦʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʚʢʣʶʯʘʶʪ: 

½ ɺʘʞʥʦ ʩʣʝʜʠʪʴ ʟʘ ʦʙʦʨʦʪʘʤʠ ʜʚʠʛʘʪʝʣʷ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʠʭ ʩʥʠʞʝʥʠʷ ʥʠʞʝ 

ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʟʥʘʯʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʟʘʪʷʞʥʳʭ ʧʦʜʲʸʤʘʭ ʠ ʚ ʛʦʨʥʳʭ 



-16- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʫʩʣʦʚʠʷʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʭʦʤʝʪʨʘ ʠ ʟʝʣʸʥʳʭ ʠ ʢʨʘʩʥʳʭ ʟʦʥ ʥʘ ʥʸʤ 

ʧʦʤʦʛʘʝʪ ʚʦʜʠʪʝʣʷʤ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. 

½ ʇʦʩʣʝ ʨʘʙʦʪʳ ʧʦʜ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ ʜʚʠʛʘʪʝʣʴ ʩʣʝʜʫʝʪ ʦʩʪʘʚʣʷʪʴ ʥʘ 

ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ʤʠʥʫʪ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʘʜʝʢʚʘʪʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʝʨʝʛʨʝʚ. [1] 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʧʣʦʚʳʭ ʥʘʛʨʫʟʦʢ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʧʨʠ ʪʫʨʙʦʥʘʜʜʫʚʝ, ʧʦʨʰʥʠ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʳʭ 

ʠ ʪʝʨʤʦʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ, ʣʝʛʠʨʦʚʘʥʥʳʝ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʠʣʠ ʩʪʘʣʴʥʳʝ ʩʧʣʘʚʳ. ʅʘʧʨʠʤʝʨ, ʘʣʶʤʠʥʠʝʚʳʝ ʩʧʣʘʚʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʪʝʧʣʦʦʪʚʦʜʷʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʤʘʩʩʦʡ, 

ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʝʛʢʦʚʳʭ ɼɺʉ. ʆʜʥʘʢʦ ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʘʣʶʤʠʥʠʡ ʪʝʨʷʝʪ ʩʚʦʠ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʨʰʥʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʢʨʳʪʠʡ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʧʝʨʝʛʨʝʚʘ. ʊʘʢʞʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʣʴʥʳʝ ʧʦʨʰʥʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʜʠʟʝʣʴʥʳʭ ʠ ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʣʴʥʳʝ 

ʧʦʨʰʥʠ, ʪʘʢ ʢʘʢ ʩʪʘʣʴ ʣʫʯʰʝ ʚʳʜʝʨʞʠʚʘʝʪ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ. ʆʜʥʘʢʦ ʦʥʠ ʪʷʞʝʣʝʝ ʘʣʶʤʠʥʠʝʚʳʭ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ 

ʜʠʥʘʤʠʢʝ ʜʚʠʛʘʪʝʣʷ. 

ʊʝʧʣʦʚʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʨʰʥʷ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʩ 

ʪʫʨʙʦʥʘʜʜʫʚʦʤ ð ʵʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʡ ʘʩʧʝʢʪ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʦʙʱʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ 

ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʪʝʧʣʦʚʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʝʡ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ.  
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʳʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʷʚʣʷʶʱʝʡʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʪʝʧʣʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, 

ʚʢʣʶʯʘʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ 

ʨʦʜʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʩʧʦʩʦʙʘʤ ʧʦʜʢʣʶʯʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ. 

 

Abstract 

The article is devoted to the choice of an optimal heat supply system, which is an 

important part of the infrastructure that provides heat to consumers for heating and hot water 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -17- 

 

supply. The main types of heat supply systems are considered, including centralized and 

decentralized solutions, as well as classification by type of coolant and connection methods.  

Keywords: heat supply, centralized systems, decentralized systems, energy saving, 

coolant, renewable energy sources. 

 

ʊʝʧʣʦʩʥʘʙʞʝʥʠʝ ð ʚʘʞʥʘʷ ʯʘʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ 

ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʪʨʘʥʳ ʧʦʣʫʯʘʶʪ ʪʝʧʣʦ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʬʝʨʝ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ ʦʩʪʘʝʪʩʷ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʚʳʤʠ ʧʦʪʝʨʷʤʠ ʢʘʢ ʧʨʠ ʚʳʨʘʙʦʪʢʝ, ʪʘʢ ʠ 

ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ 

ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʧʦʜʭʦʜʳ ʢ ʠʭ ʘʥʘʣʠʟʫ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʉʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʨʠʪʝʨʠʷʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. [1] 

1. ʇʦ ʤʝʩʪʫ ʚʳʨʘʙʦʪʢʠ ʪʝʧʣʦʪʳ: 

1.1. ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʥʘ 
ʙʘʟʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʝʧʣʦʤ ʛʨʫʧʧʫ ʟʜʘʥʠʡ ʠʣʠ ʮʝʣʳʡ ʨʘʡʦʥ. ʆʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪ: 

½ ʊʝʧʣʦʠʩʪʦʯʥʠʢ: ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʦʪʝʣʴʥʫʶ, 

ʪʝʧʣʦʵʣʝʢʪʨʦʩʪʘʥʮʠʶ ʠʣʠ ʜʨʫʛʠʝ ʫʩʪʘʥʦʚʢʠ, ʛʜʝ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ. 

½ ʊʝʧʣʦʚʳʝ ʩʝʪʠ ï ʵʪʦ ʩʠʩʪʝʤʳ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʦ ʢʦʪʦʨʳʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʴ (ʯʘʱʝ ʚʩʝʛʦ ʚʦʜʘ ʠʣʠ ʧʘʨ) ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʦʪ 

ʪʝʧʣʦʠʩʪʦʯʥʠʢʘ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

½ ʇʨʠʙʦʨʳ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧʣʘ ï ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʥʘʧʨʠʤʝʨ, ʨʘʜʠʘʪʦʨʳ, ʪʝʧʣʳʝ 

ʧʦʣʳ, ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʠ ʪ. ʜ. 

ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. 

1.2. ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɺ ʥʠʭ ʠʩʪʦʯʥʠʢʠ 
ʪʝʧʣʘ ʨʘʩʧʦʣʦʞʝʥʳ ʙʣʠʞʝ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: 

½ ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʛʜʝ ʢʘʞʜʳʡ ʧʦʪʨʝʙʠʪʝʣʴ 

(ʥʘʧʨʠʤʝʨ, ʢʚʘʨʪʠʨʘ ʠʣʠ ʜʦʤ) ʧʦʣʫʯʘʝʪ ʪʝʧʣʦ ʦʪ ʦʪʜʝʣʴʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʪʘʢʦʛʦ ʢʘʢ ʛʘʟʦʚʳʡ ʢʦʪʝʣ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʦʪʝʣ 

ʠʣʠ ʜʨʫʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʨʘʩʭʦʜ ʪʝʧʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʪʨʝʙʥʦʩʪʝʡ. 

½ ʄʝʩʪʥʳʝ ʩʠʩʪʝʤʳ, ʛʜʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʜʘʥʠʷ ʦʪ ʦʪʜʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʠʙʢʦ ʫʧʨʘʚʣʷʪʴ ʨʝʩʫʨʩʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʝʪʝʡ. 

2. ʇʦ ʨʦʜʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

2.1. ɺʦʜʷʥʳʝ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ 

ʠʟ-ʟʘ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ. ɺʦʜʘ ʤʦʞʝʪ 

ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʚ ʩʠʩʪʝʤʝ ʢʘʢ ʚ ʞʠʜʢʦʤ, ʪʘʢ ʠ ʚ ʧʘʨʦʦʙʨʘʟʥʦʤ 

ʩʦʩʪʦʷʥʠʠ (ʥʘʧʨʠʤʝʨ, ʚ ʧʘʨʦʚʳʭ ʩʠʩʪʝʤʘʭ). 



-18- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

2.2. ʇʘʨʦʚʳʝ ʩʠʩʪʝʤʳ ï ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʧʘʨ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

ʆʥʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʥʦ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷʭ. ʇʘʨʦʚʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ 

ʧʝʨʝʜʘʚʘʪʴ ʪʝʧʣʦ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʩʠʩʪʝʤʘʭ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

3. ʇʦ ʩʧʦʩʦʙʫ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʢ ʩʠʩʪʝʤʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ: 

3.1. ɿʘʚʠʩʠʤʳʝ ʩʠʩʪʝʤʳ, ʛʜʝ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, ʥʘʛʨʝʚʘʝʤʳʡ ʚ 

ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʝ (ʥʘʧʨʠʤʝʨ, ʢʦʪʣʝ), ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʧʦ ʪʝʧʣʦʚʳʤ 

ʩʝʪʷʤ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʪʝʧʣʦʦʙʤʝʥʥʳʝ ʧʨʠʙʦʨʳ, 

ʪʘʢʠʝ ʢʘʢ ʨʘʜʠʘʪʦʨʳ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʩʪʘʙʠʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʦʤʝʱʝʥʠʷʭ. 

3.2. ʅʝʟʘʚʠʩʠʤʳʝ ʩʠʩʪʝʤʳ ï ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʥʦʩʠʪʝʣʴ, 

ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʧʦ ʪʝʧʣʦʚʳʤ ʩʝʪʷʤ, ʥʘʛʨʝʚʘʝʪ ʜʨʫʛʦʡ 

ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ ʠ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. 

4. ʇʦ ʩʧʦʩʦʙʫ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʩʠʩʪʝʤʳ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʢ ʩʠʩʪʝʤʝ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ: 

4.1. ɿʘʢʨʳʪʘʷ ʩʠʩʪʝʤʘ, ʢʦʛʜʘ ʚʦʜʘ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʚʦʜʦʧʨʦʚʦʜʘ ʠ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ, ʛʜʝ ʦʥʘ 

ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʩʝʪʝʚʦʡ ʚʦʜʦʡ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʤʦʛʘʝʪ ʠʟʙʝʞʘʪʴ 

ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʪʝʧʣʦʚʦʡ ʩʝʪʴʶ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʛʠʛʠʝʥʠʯʥʦʩʪʴ. 

4.2. ʆʪʢʨʳʪʘʷ ʩʠʩʪʝʤʘ, ʢʦʛʜʘ ʚʦʜʘ ʥʘ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʟʘʙʠʨʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʪʝʧʣʦʚʦʡ ʩʝʪʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ 

ʩʠʩʪʝʤʫ ʠ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʥʘʛʨʝʚ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ 

ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʝʝ ʙʝʟʦʧʘʩʥʳʤ, ʪʘʢ ʢʘʢ ʚ ʚʦʜʫ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʟ ʪʝʧʣʦʩʝʪʝʡ. 

ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʢʨʠʪʝʨʠʝʚ [3]: 

½ ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ, ʪʦ ʝʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʚʦʟʤʦʞʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ. 

½ ʆʮʝʥʢʘ ʩʨʦʢʘ ʦʢʫʧʘʝʤʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʚʘʞʥʦ, ʥʘʩʢʦʣʴʢʦ 

ʙʳʩʪʨʦ ʦʢʫʧʷʪʩʷ ʚʣʦʞʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ. 

½ ʕʤʠʩʩʠʷ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ: 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʊʕʎ, ʟʘʯʘʩʪʫʶ 

ʧʦʢʘʟʳʚʘʶʪ ʤʝʥʴʰʠʝ ʚʳʙʨʦʩʳ ʉʆ , ʯʝʤ ʣʦʢʘʣʴʥʳʝ ʢʦʪʣʳ ʥʘ ʠʩʢʦʧʘʝʤʦʤ 

ʪʦʧʣʠʚʝ. 

½ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ). 

½ ɼʣʷ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʨʝʟʝʨʚʥʳʤ 

ʤʦʱʥʦʩʪʷʤ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ. 

½ ʉʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ. 

ʅʘʧʨʠʤʝʨ, ʤʝʪʦʜʳ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʘʥʘʣʠʟʘ (ʄʎɸ) ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʚʘʪʴ ʩʠʩʪʝʤʫ 

ʧʦ ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ, ʚʢʣʶʯʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ, ʠ 

ʥʘʭʦʜʠʪʴ ʢʦʤʧʨʦʤʠʩʩʥʦʝ ʨʝʰʝʥʠʝ. ʀʣʠ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʯʪʦʙʳ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʚʳʙʨʦʩʳ ʠ 

ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘ ʠʣʠ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ. [2] 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -19- 

 

ʀʪʘʢ, ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʚʳʙʠʨʘʪʴ ʩʠʩʪʝʤʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

½ ʊʠʧ ʠ ʧʣʦʱʘʜʴ ʦʪʘʧʣʠʚʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ: ʞʠʣʳʝ ʟʜʘʥʠʷ, ʦʬʠʩʥʳʝ 

ʧʦʤʝʱʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʪʨʝʙʫʶʪ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ. 

½ ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʛʠʦʥʘ: ʚ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʘʭ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ ʥʫʣʷ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ, ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʙʦʣʝʝ 

ʤʦʱʥʳʝ ʩʠʩʪʝʤʳ. 

½ ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ: ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʙʦʣʴʰʠʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʪʦʛʜʘ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʧʦʜʦʡʪʠ ʜʣʷ ʯʘʩʪʥʳʭ ʜʦʤʦʚ. 

ʊʘʢʞʝ, ʢ ʧʨʠʤʝʨʫ, ʟʘʤʝʥʘ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʫʩʪʘʥʦʚʢʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ. 

ʅʘʧʨʠʤʝʨ, ʧʝʨʝʭʦʜ ʥʘ ʢʦʥʜʝʥʩʘʮʠʦʥʥʳʝ ʢʦʪʣʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʪʝʧʣʦ, ʚʳʜʝʣʷʝʤʦʝ 

ʧʨʠ ʢʦʥʜʝʥʩʘʮʠʠ ʧʘʨʦʚ, ʤʦʞʝʪ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʜʦ 95%. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʧʦʪʝʨʠ ʪʝʧʣʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. [4] 

ʀʪʘʢ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ. ʇʨʦʚʝʜʝʥʠʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ, 

ʠʟʫʯʝʥʠʝ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʮʝʥʢʘ ʟʘʪʨʘʪ ʧʦʤʦʛʫʪ ʥʘʡʪʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠ 

ʫʩʪʦʡʯʠʚʦʝ ʨʝʰʝʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʚʘʞʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʤʥʦʛʦʮʝʣʝʚʦʛʦ ʘʥʘʣʠʟʘ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠ ʘʥʘʣʠʟ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ (ʊʅ) ʚ ʩʠʩʪʝʤʘʭ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ 

ʪʠʧʳ ʊʅ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ ʩ 

ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ ʠ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʠʭ ʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ, ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʦʪʦʧʣʝʥʠʝ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, 

ʵʢʦʥʦʤʠʷ. 
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Abstract 

In recent years, the use of heat pumps (TN) in heat supply systems has become the 

subject of special attention. The article discusses the main types of TN, their advantages and 

features of application in Russian regions with a cold climate and provides data on reducing 

heating costs and environmental safety of these systems. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ (ʊʅ) ʚ ʩʠʩʪʝʤʘʭ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʪʘʣʦ ʧʨʝʜʤʝʪʦʤ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʪʦʡʯʠʚʳʤ 

ʨʦʩʪʦʤ ʮʝʥ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠ ʧʦʚʳʰʝʥʥʳʤ ʠʥʪʝʨʝʩʦʤ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʯʠʩʪʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ. ʅʘ ʬʦʥʝ ʛʣʦʙʘʣʴʥʳʭ ʫʩʠʣʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʫʛʣʝʨʦʜʥʦʛʦ 

ʩʣʝʜʘ ʠ ʧʝʨʝʭʦʜʫ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ, ʊʅ ʧʨʝʜʣʘʛʘʶʪ ʫʥʠʢʘʣʴʥʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʪʝʧʣʦ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ð ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠʣʠ ʟʝʤʣʠ, ʯʪʦ 

ʜʝʣʘʝʪ ʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ. 

ʀʪʘʢ, ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ ð ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʠʟʚʣʝʢʘʝʪ ʪʝʧʣʦ ʠʟ 

ʥʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (ʥʘʧʨʠʤʝʨ, ʚʦʟʜʫʭʘ, ʟʝʤʣʠ ʠʣʠ ʚʦʜʳ) ʠ ʧʝʨʝʜʘʸʪ ʝʛʦ ʚ 

ʧʦʤʝʱʝʥʠʝ ʠʣʠ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ. ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʊʅ ʣʝʞʠʪ ʮʠʢʣʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʢʦʤʧʨʝʩʩʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʨʘʙʦʯʝʛʦ ʚʝʱʝʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʥʦʩʠʪʴ ʪʝʧʣʦ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʢ ʧʦʪʨʝʙʠʪʝʣʶ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ɼʣʷ 

ʈʦʩʩʠʠ, ʛʜʝ ʮʝʥʪʨʘʣʴʥʦʝ ʦʪʦʧʣʝʥʠʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ, ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʣʠ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. [4] ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 60-85% ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʠʶ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʦʪʦʧʣʝʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʨʷʯʝʡ ʚʦʜʦʡ. ʇʦʵʪʦʤʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʨʝʛʠʦʥʘʭ ʩ 

ʜʣʠʪʝʣʴʥʳʤ ʦʪʦʧʠʪʝʣʴʥʳʤ ʩʝʟʦʥʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʦʚ, 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 

ʅʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ [1]: 

½ ɺʦʟʜʫʭ-ʚʦʟʜʫʭ: ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʜʫʭ ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʠ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʩʫʨʦʚʳʭ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʥʘʩʦʩʦʚ ʩʥʠʞʘʝʪʩʷ, ʦʜʥʘʢʦ ʦʥʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ ʚ ʨʝʛʠʦʥʘʭ ʩ ʤʷʛʢʠʤ ʢʣʠʤʘʪʦʤ. 

½ ɺʦʟʜʫʭ-ʚʦʜʘ: ʥʘʛʨʝʚʘʶʪ ʚʦʜʫ ʜʣʷ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ. 

½ ɺʦʜʘ-ʚʦʜʘ: ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʙʠʣʴʥʳʡ 

ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ð ʧʦʜʟʝʤʥʳʝ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ 

ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ. ʆʜʥʘʢʦ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʙʫʨʝʥʠʝ 

ʩʢʚʘʞʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

½ ɻʨʫʥʪ-ʚʦʜʘ: ʠʟʚʣʝʢʘʶʪ ʪʝʧʣʦ ʠʟ ʟʝʤʣʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʜʘʞʝ ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ. ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ 

ʤʦʥʪʘʞʘ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

½ ɻʨʫʥʪ-ʚʦʟʜʫʭ: ʠʟʚʣʝʢʘʝʪ ʪʝʧʣʦ ʠʟ ʛʨʫʥʪʘ ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʚ ʚʦʟʜʫʭ ʜʣʷ 

ʦʙʦʛʨʝʚʘ ʧʦʤʝʱʝʥʠʡ. 

ʉʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠʤʝʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ: 

½ ʥʘʛʨʫʟʢʘ ʥʘ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 20 ʜʦ 

100% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʩʝʟʦʥʘ; 

½ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, 

ʧʦʜʜʝʨʞʠʚʘʷ ʢʦʤʬʦʨʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʚ ʞʠʣʳʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʷʭ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʘʤ ʠ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -21- 

 

ʊʘʢ, ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʧʦʪʨʝʙʣʷʶʪ ʤʝʥʴʰʝ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʥʘʛʨʝʚʘʪʝʣʷʤʠ ʠ ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ ʠ 

ʩʦʢʨʘʱʘʶʪ ʚʳʙʨʦʩʳ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʤʝʥʴʰʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʅʦ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ 

ʥʠʞʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʪʠʧʘ "ʚʦʟʜʫʭ-ʚʦʟʜʫʭ", ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ 

ʂʇɼ. ɺʩʝ ʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʫʩʪʘʥʦʚʢʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʠʣʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ, ʯʪʦ 

ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʚ ʧʣʦʪʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʵʢʩʝʨʛʝʪʠʯʝʩʢʠʝ 

ʙʘʣʘʥʩʳ. [2] 

ʉʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚʢʣʶʯʘʶʪ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ (ʢʦʪʝʣʴʥʳʝ), 

ʪʝʧʣʦʚʳʝ ʩʝʪʠ, ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʝʧʣʦʚʳʝ ʧʫʥʢʪʳ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ ʚ ʟʜʘʥʠʷʭ. ɺ ʢʦʪʝʣʴʥʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʪʦʧʣʠʚʘ ʚ ʪʝʧʣʦʚʫʶ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪʩʷ ʪʝʧʣʦʥʦʩʠʪʝʣʶ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʚʘʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. ʕʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʘ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʢʠ ʚʦʜʷʥʦʛʦ ʵʢʦʥʦʤʘʡʟʝʨʘ, ʩʥʠʞʘʶʱʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʪʭʦʜʷʱʠʭ ʛʘʟʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʂʇɼ ʩʠʩʪʝʤʳ ʥʘ 5,6-6,7%. ʂʦʪʣʳ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʢʦʪʝʣʴʥʳʭ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʘ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʣʦʚ ʧʨʠ ʭʦʨʦʰʝʡ ʠʟʦʣʷʮʠʠ ʜʦʩʪʠʛʘʝʪ 65-70Áʉ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʢʦʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 35Áʉ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʛʦ ʚʦʟʜʫʭʘ ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʧʦʜʘʯʠ ʚ ʪʦʧʢʫ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ. 

ʂʦʛʜʘ ʊʅ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ 

ʜʘʞʝ ʥʝʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʚ ʪʝʧʣʦ ʜʣʷ 

ʦʪʦʧʣʝʥʠʷ ʠʣʠ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʢʨʫʧʥʳʭ 

ʢʦʪʝʣʴʥʳʭ, ʛʜʝ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʦʙʱʝʛʦ ʪʝʧʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. [2] ʊʅ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʪʝʧʣʦʤ ʩʠʩʪʝʤʳ 

ʚʦʟʜʫʰʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʧʦʜʦʛʨʝʚʘ ʚʦʟʜʫʭʘ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʜʠʘʧʘʟʦʥʘʭ ʦʪ 40 ʜʦ 60ÁC, ʯʪʦ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʡ ʩ ʭʦʨʦʰʝʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʊʅ ʧʦʟʚʦʣʷʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʨʝʞʠʤʳ, ʩʦʟʜʘʚʘʷ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʫʤʝʥʴʰʘʷ 

ʪʝʧʣʦʧʦʪʝʨʠ ʠʟ-ʟʘ ʥʝʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ. [3] 

ʉʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʪʘʢʞʝ ʧʦʣʫʯʘʶʪ ʚʳʛʦʜʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, 

ʙʠʦʤʘʩʩʘ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ. ʇʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʠ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʩ 

ʩʦʣʥʝʯʥʳʤʠ ʧʘʥʝʣʷʤʠ ʠʣʠ ʛʝʦʪʝʨʤʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʠʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʤʦʛʘʶʪ ʠʟʙʝʞʘʪʴ 

ʩʝʟʦʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʭʦʣʦʜʥʳʤʠ 

ʟʠʤʘʤʠ ʠ ʞʘʨʢʠʤ ʣʝʪʦʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʮʝʥ ʥʘ ʛʘʟ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʮʝʥ 

ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʥʥʳʤ. ʆʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʊʅ ʦʢʘʟʘʣʠʩʴ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ ʤʝʥʝʝ ʩʫʨʦʚʳʤ 

ʢʣʠʤʘʪʦʤ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ ʠ ʶʞʥʳʭ ʦʙʣʘʩʪʝʡ, ʛʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʜʢʦ 

ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ -20ÁC. ɺ ʩʝʚʝʨʥʳʭ ʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʦʪʜʘʝʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʩʠʩʪʝʤʘʤ, ʪʘʢʠʤ ʢʘʢ "ʛʨʫʥʪ-ʚʦʜʘ" ʠʣʠ "ʚʦʜʘ-ʚʦʜʘ". 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʚ 

ʈʦʩʩʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʜʦ 50%. ʉʨʦʢ 

ʦʢʫʧʘʝʤʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5 ʜʦ 10 ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʥʘʩʦʩʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ 

ʥʘʩʦʩʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʈʦʩʩʠʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ 

ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ. 



-22- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʀʪʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʝʛʠʦʥʘʭ ʩ ʧʦʜʭʦʜʷʱʠʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʊʅ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʢʦʣʦʛʠʯʥʦʝ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ, 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʚʳʛʦʜʥʳʤ ʜʣʷ ʯʘʩʪʥʳʭ ʜʦʤʦʭʦʟʷʡʩʪʚ, ʤʘʣʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʟʜʘʥʠʡ ʩ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪʦʧʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʠʩʩʣʝʜʫʝʪ ʧʦʪʝʥʮʠʘʣ ʚʦʣʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ, ʘʥʘʣʠʟʠʨʫʷ ʠʭ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʳʟʦʚʳ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʘ ʪʘʢʞʝ ʫʩʧʝʰʥʳʝ 

ʧʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʳʩʦʢʠʤ ʩʪʦʠʤʦʩʪʴʶ ʠ ʚʦʟʤʦʞʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ 

ʙʫʜʫʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚʦʣʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ 

ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʚʦʣʥʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚʦʣʥ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ. 

 

Abstract 

The article explores the potential of wave power plants as an alternative energy source, 

analyzing their operating principles, advantages and challenges. Ecological and socio-economic 

aspects are considered, as well as successful examples of the use of wave energy. The issues 

related to high cost and possible environmental impacts are discussed, as well as future prospects 

and opportunities for integrating wave power plants into the energy infrastructure. 

Keywords: wave power plants, wave energy, wave energy conversion, environmental 

aspects, socio-economic problems. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʦʧʨʦʩʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ. ʊʘʢ, ʚʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 

ʠʣʠ ʩʪʘʥʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʚʦʣʥ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʠʩʯʝʨʧʘʝʤʳʡ ʠ ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʠʩʪʦʯʥʠʢ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʭʦʜʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʣʘʥʜʰʘʬʪ ʧʣʘʥʝʪʳ. 

ɺʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ (ʧʦ ʪʝʢʩʪʫ-ɺʕʉ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʚʦʜʝ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪ ʵʥʝʨʛʠʶ ʦʢʝʘʥʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɺʕʉ ʫʯʠʪʳʚʘʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘ: 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -23- 

 

1. ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚʦʣʥ. ɺʦʣʥʳ, ʧʦʧʘʜʘʷ ʚ ʙʦʣʴʰʠʝ ʪʨʫʙʳ, ʤʦʛʫʪ 

ʚʨʘʱʘʪʴ ʣʦʧʘʩʪʠ ʪʫʨʙʠʥ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʷʪ ʚ ʜʝʡʩʪʚʠʝ 

ʛʝʥʝʨʘʪʦʨ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʝʪʦʜ ʚʢʣʶʯʘʝʪ ʧʨʦʭʦʞʜʝʥʠʝ ʚʦʣʥʳ ʯʝʨʝʟ 

ʧʫʩʪʦʪʝʣʫʶ ʢʘʤʝʨʫ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʚʳʙʨʦʩ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠ ʚʨʘʱʝʥʠʝ 

ʪʫʨʙʠʥʳ. 

2. ʕʥʝʨʛʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʢʦʣʝʙʘʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʧʣʘʚʢʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʷʪ ʟʘ ʬʦʨʤʦʡ ʚʦʣʥʳ 

ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ. 

ɺʕʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʝ ʦʛʨʦʤʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʦʣʥ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʙʦʣʝʝ ʯʝʤ 2 

ʪʝʨʘʚʘʪʪʘ. [3] ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʚʦʣʥʦʚʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ: 

ʇʝʨʚʦʝ ï ʵʪʦ ʦʩʮʠʣʣʠʨʫʶʱʠʡ ʚʦʜʷʥʦʡ ʩʪʦʣʙ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʚʦʣʥʳ ʟʘʧʦʣʥʷʶʪ 

ʩʧʝʮʠʘʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʢʘʤʝʨʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ. ɺʦʟʜʫʭ 

ʩʞʠʤʘʝʪʩʷ ʠ ʧʦʩʪʫʧʘʝʪ ʥʘ ʪʫʨʙʠʥʫ, ʚʨʘʱʘʷ ʝʝ ʣʦʧʘʩʪʠ ʠ ʧʨʠʚʦʜʷ ʚ ʜʝʡʩʪʚʠʝ ʛʝʥʝʨʘʪʦʨ. 

ɺʪʦʨʦʝ ï ʵʪʦ ʢʦʣʝʙʣʶʱʝʝʩʷ ʪʝʣʦ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ, 

ʪʘʢʠʭ ʢʘʢ ʙʫʠ ʠ ñʤʦʨʩʢʠʝ ʟʤʝʠò. ɺʦʣʥʳ ʧʨʠʚʦʜʷʪ ʚ ʜʚʠʞʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʨʰʥʠ, 

ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʨʘʱʘʶʪ ʛʝʥʝʨʘʪʦʨ. 

ʊʨʝʪʴʝ ï ʵʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʘʪʦʣʣ. ɹʝʪʦʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʩ ʥʘʢʦʧʠʪʝʣʴʥʳʤ 

ʨʝʟʝʨʚʫʘʨʦʤ, ʚ ʢʦʪʦʨʳʡ ʚʦʜʘ ʧʦʩʪʫʧʘʝʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʣʥ. ɺʦʜʘ ʟʘʪʝʤ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ 

ʛʠʜʨʦʪʫʨʙʠʥʫ, ʧʨʠʚʦʜʷ ʚ ʜʝʡʩʪʚʠʝ ʛʝʥʝʨʘʪʦʨ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʚʦʣʥʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʚʢʣʶʯʘʶʪ[2]: 

1. ʇʣʘʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ï ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʳ ʠ ʢʦʣʝʙʣʶʪʩʷ ʚʤʝʩʪʝ ʩ ʚʦʣʥʘʤʠ. ʂʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʢʦʣʝʙʘʥʠʡ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʪʦʨʦʚ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ 

ʫʩʪʨʦʡʩʪʚ ʚʢʣʶʯʘʶʪ ʧʣʘʚʘʶʱʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʙʫʠ. 

2. ʂʦʣʝʙʣʶʱʠʝʩʷ ʫʩʪʨʦʡʩʪʚʘ ï ʦʥʠ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʢʦʣʝʙʣʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠʣʠ 

ʦʩʥʦʚʘʥʠʷ. ɼʚʠʞʝʥʠʝ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʚʦʜʠʪ ʚ ʜʝʡʩʪʚʠʝ ʤʝʭʘʥʠʟʤʳ, 

ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʛʝʥʝʨʠʨʫʶʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ. 

3. ʆʛʠʙʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ï ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʩʠʣʫ ʚʦʣʥ, ʢʦʪʦʨʘʷ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ ʢʘʤʝʨʳ. ɼʚʠʞʝʥʠʝ 

ʚʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʘʭ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʨʠʚʦʜʠʪ ʢ ʚʨʘʱʝʥʠʶ ʪʫʨʙʠʥ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʵʥʝʨʛʠʠ. 

ɺʕʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʘ ʩʯʝʪ ʩʚʦʠʭ ʧʨʝʠʤʫʱʝʩʪʚ: 

1. ʆʢʝʘʥʠʯʝʩʢʠʝ ʚʦʣʥʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ ʠ 

ʨʝʛʫʣʷʨʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʥʘʜʝʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʪʨʦʚʳʤʠ ʠ ʩʦʣʥʝʯʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 

2. ʉʪʘʥʮʠʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʦʣʥʦʛʘʩʠʪʝʣʷʤʠ, ʟʘʱʠʱʘʷ ʙʝʨʝʛʘ, ʧʦʨʪʳ ʠ 

ʜʨʫʛʠʝ ʙʝʨʝʛʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ ʦʪ ʨʘʟʨʫʰʝʥʠʡ. 

3. ʆʢʝʘʥʳ ʟʘʥʠʤʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʠ ʚʦʣʥʳ, 

ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʥʠʭ, ʥʝʩʫʪ ʚ ʩʝʙʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ.  

4. ɺʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʠʤʝʶʪ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ 

ʵʥʝʨʛʠʠ, ʪʘʢʠʤʠ ʢʘʢ ʫʛʦʣʴʥʳʝ ʠ ʛʘʟʦʚʳʝ ʩʪʘʥʮʠʠ. 

ʅʦ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʝʘʥʘ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ. [1] ʋʩʪʘʥʦʚʢʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʥʘ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ 

ʚʦʜʦʝʤʘ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʵʢʦʩʠʩʪʝʤʝ, ʪʘʢ ʢʘʢ ʚʦʣʥʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʙʤʝʥʝ ʛʘʟʘʤʠ ʤʝʞʜʫ ʦʢʝʘʥʦʤ ʠ ʘʪʤʦʩʬʝʨʦʡ, ʘ ʪʘʢʞʝ ʚ ʦʯʠʩʪʢʝ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʡ. ʀ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʦʢʝʘʥʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʝ ʠ 

ʯʘʩʪʦ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʳ ʨʘʟʨʘʙʦʪʢʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʩʦʣʝʥʦʡ ʚʦʜʳ, ʩʠʣʴʥʳʭ ʚʦʣʥ ʠ ʰʪʦʨʤʦʚ. 



-24- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʝʭʥʦʣʦʛʠʠ ʚʦʣʥʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʫʩʧʝʰʥʳʝ ʠʩʧʳʪʘʥʠʷ ʠ ʥʘʯʘʪʳ 

ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪ ʚ ʐʦʪʣʘʥʜʠʠ, ʛʜʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʣʥʦʚʘʷ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʩʧʦʩʦʙʥʘʷ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʧʨʠʙʨʝʞʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʇʝʨʚʘʷ ʢʨʫʧʥʘʷ ʚʦʣʥʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʤʦʱʥʦʩʪʴʶ 2,25 ʄɺʪ ʙʳʣʘ ʚʚʝʜʝʥʘ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 2008 ʛʦʜʫ ʫ ʧʦʙʝʨʝʞʴʷ ʧʦʨʪʫʛʘʣʴʩʢʦʛʦ ʧʦʩʝʣʢʘ ɸʛʫʩʘʜʦʨ. ʆʥʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʨʘʡʦʥʝ ɸʛʫʩʘʜʦʨʘ, ʩʝʚʝʨʥʝʝ ʇʦʨʪʫ, ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʙʝʨʝʛʘ. 

ʇʨʦʝʢʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʰʦʪʣʘʥʜʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Pelamis Wave Power, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʠʣʘ 

ʢʦʥʪʨʘʢʪ ʩ ʧʦʨʪʫʛʘʣʴʮʘʤʠ ʥʘ ʩʫʤʤʫ 8 ʤʠʣʣʠʦʥʦʚ ʝʚʨʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʪʘʥʮʠʠ 

ʨʘʙʦʪʘʶʪ ʪʨʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʵʥʝʨʛʠʠ ʚʦʣʥ ʚ ʚʠʜʝ ʟʤʝʝʚʠʜʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʧʦʛʨʫʞʝʥʳ ʥʘʧʦʣʦʚʠʥʫ ʚ ʚʦʜʫ ʠ ʠʤʝʶʪ ʜʣʠʥʫ 120 ʤʝʪʨʦʚ ʠ ʜʠʘʤʝʪʨ 3,5 ʤʝʪʨʘ. 

ʆʥʠ ʜʚʠʞʫʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʣʥ, ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʙʝʨʝʛ ʧʦ ʢʘʙʝʣʷʤ (ʩʪʘʥʮʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʤ ʦʪ ʙʝʨʝʛʘ). 

[4] 

ɺ ʈʦʩʩʠʠ ʧʝʨʚʘʷ ʚʦʣʥʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ 2014 ʛʦʜʫ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʚ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ɻʘʤʦʚʘ. 

ɺ ʙʫʜʫʱʝʤ, ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʚʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʤʦʛʫʪ ʩʪʘʪʴ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʤʠʨʦʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. 

ʆʥʠ ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʢʦʧʘʝʤʳʭ 

ʪʦʧʣʠʚ ʠ ʧʦʤʦʱʠ ʚ ʙʦʨʴʙʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʣʥʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʬʝʨʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʆʥʠ ʤʦʛʫʪ ʩʳʛʨʘʪʴ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʫʩʪʦʡʯʠʚʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʙʫʜʫʱʝʛʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʚʢʣʶʯʘʷ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʝ ʠ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ 

ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ, 

ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ, ʛʘʟ, ʜʘʚʣʝʥʠʝ. 
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Abstract 

The article discusses the key aspects of gas distribution systems, including their structure, 

principles of operation and modern technologies. Single-stage and two-stage gas supply systems, 

their features and applications are also presented. 

Keywords: gas distribution systems, modernization, two-stage systems, gas, pressure. 

 

ɻʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʩ ʮʝʣʴʶ ʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠʨʦʜʥʳʤ ʛʘʟʦʤ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʤʝʶʪ 

ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʚ ʦʪʦʧʣʝʥʠʠ, ʛʦʨʷʯʝʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʠ ʪʦʧʣʠʚʦʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʠʭ ʢʦʤʧʦʥʝʥʪʳ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʚʳʟʦʚʳ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ. 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʛʘʟʦʩʥʘʙʞʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ: 

1. ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʛʘʟʦʧʨʦʚʦʜʳ ï ʵʪʠ ʛʘʟʦʧʨʦʚʦʜʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʛʘʟ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʪʘʥʮʠʡ. 

2. ɻʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ (ɻʈʉ) - ʥʘ ʵʪʠʭ ʩʪʘʥʮʠʷʭ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

3. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʛʘʟʦʧʨʦʚʦʜʳ ï ʵʪʠ ʛʘʟʦʧʨʦʚʦʜʳ ʜʦʩʪʘʚʣʷʶʪ ʛʘʟ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʚʢʣʶʯʘʷ ʞʠʣʳʝ ʜʦʤʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʙʲʝʢʪʳ.  [4]  

4. ɻʘʟʦʨʝʛʫʣʷʪʦʨʥʳʝ ʧʫʥʢʪʳ ʠ ʫʩʪʘʥʦʚʢʠ.  

ɻʘʟ ʠʟ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦʩʪʫʧʘʝʪ ʥʘ ɻʈʉ, ʛʜʝ ʝʛʦ ʜʘʚʣʝʥʠʝ 

ʩʥʠʞʘʝʪʩʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ. ɼʘʣʝʝ ʛʘʟ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʝʪʠ ʯʝʨʝʟ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʪʨʫʙʦʧʨʦʚʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʜʘʚʣʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʟʘʜʘʥʥʦʤ 

ʫʨʦʚʥʝ ʩ ʧʦʤʦʱʴʶ ʨʝʛʫʣʷʪʦʨʦʚ. ɻʘʟ ʧʦʜʘʝʪʩʷ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʯʝʨʝʟ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ 

ʫʟʣʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʝʛʦ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ (ʩʭʝʤʘ 1). [1] 

 

 
ʉʭʝʤʘ 1. ɻʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. 

 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʛʘʟʦʧʨʦʚʦʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

1. ʇʦ ʜʘʚʣʝʥʠʶ: 

½ ɺʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ I ʢʘʪʝʛʦʨʠʠ (0,6-1,2 ʄʇʘ) 

½ ɺʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ II ʢʘʪʝʛʦʨʠʠ (0,3-0,6 ʄʇʘ) 

½ ʉʨʝʜʥʝʛʦ ʜʘʚʣʝʥʠʷ (0,005-0,3 ʄʇʘ) 

½ ʅʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʜʦ 0,005 ʄʇʘ) 

2. ʇʦ ʨʘʩʧʦʣʦʞʝʥʠʶ: 

½ ʅʘʨʫʞʥʳʝ (ʫʣʠʯʥʳʝ, ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʝ, ʤʝʞʮʝʭʦʚʳʝ) 

½ ɺʥʫʪʨʝʥʥʠʝ (ʚʥʫʪʨʠ ʟʜʘʥʠʡ ʠ ʧʦʤʝʱʝʥʠʡ) 



-26- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

½ ʇʦʜʟʝʤʥʳʝ ʠ ʥʘʜʟʝʤʥʳʝ 

3. ʇʦ ʥʘʟʥʘʯʝʥʠʶ: 

½ ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ: ʇʦʜʘʯʘ ʛʘʟʘ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ 

ʜʦ ʛʘʟʦʧʨʦʚʦʜʦʚ-ʚʚʦʜʦʚ. 

½ ɻʘʟʦʧʨʦʚʦʜʳ-ʚʚʦʜʳ: ʋʯʘʩʪʢʠ ʦʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ 

ʜʦ ʦʪʢʣʶʯʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʥʘ ʚʚʦʜʝ ʚ ʟʜʘʥʠʝ. 

½ ʄʝʞʧʦʩʝʣʢʦʚʳʝ: ʉʦʝʜʠʥʷʶʪ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʩʚʷʟʳʚʘʶʪ 

ʛʘʟʦʧʨʦʚʦʜʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʛʘʟʦʧʨʦʚʦʜʦʚ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʧʨʠʥʮʠʧʫ 

ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʢʦʣʴʮʝʚʳʝ, ʪʫʧʠʢʦʚʳʝ ʠ ʩʤʝʰʘʥʥʳʝ. ɺ ʪʫʧʠʢʦʚʳʭ ʩʠʩʪʝʤʘʭ ʛʘʟ 

ʧʦʩʪʫʧʘʝʪ ʢ ʧʦʪʨʝʙʠʪʝʣʷʤ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʦʜʥʦʩʪʦʨʦʥʥʝʝ 

ʧʠʪʘʥʠʝ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʪʫʧʠʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦʣʴʮʝʚʳʝ ʩʝʪʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ 

ʥʘʜʝʞʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʤʦʥʪʘ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ ʣʠʰʴ ʯʘʩʪʴ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʧʨʦʙʣʝʤʥʦʤʫ ʫʯʘʩʪʢʫ. [3] 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʩʪʫʧʝʥʝʡ ʠ ʜʘʚʣʝʥʠʶ ʛʘʟʦʧʨʦʚʦʜʳ ʚ ʛʦʨʦʜʘʭ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ 

ʜʝʣʷʪʩʷ ʥʘ ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ- ʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ. ʆʜʥʦʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʘʯʫ ʛʘʟʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʥʠʟʢʦʛʦ 

ʠ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʜʘʯʠ ʛʘʟʘ ʢ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ, ʪʘʢʠʤ ʢʘʢ 

ʞʠʣʳʝ ʜʦʤʘ, ʥʝʙʦʣʴʰʠʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʙʲʝʢʪʳ. ʕʪʠ ʩʠʩʪʝʤʳ ʠʤʝʶʪ 

ʤʝʥʝʝ ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʚʢʣʶʯʘʶʪ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ. ʕʪʦ 

ʫʧʨʦʱʘʝʪ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ɼʚʫʭʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʷʪʴ ʛʘʟ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʩʨʝʜʥʝʛʦ 

ʠ ʥʠʟʢʦʛʦ ʠʣʠ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʩʠʩʪʝʤʘʭ ʛʘʟ ʩʥʘʯʘʣʘ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʜʠʥ ʫʨʦʚʝʥʴ ʜʘʚʣʝʥʠʷ, ʛʜʝ ʦʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ 

ʟʘʪʝʤ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʩʝʪʠ ʩ ʜʘʣʴʥʝʡʰʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʚʳʭʦʜʝ. ɺ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ ʩʠʩʪʝʤʘʭ ʛʘʟ ʩʥʘʯʘʣʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʜʠʥ ʫʨʦʚʝʥʴ ʜʘʚʣʝʥʠʷ, 

ʛʜʝ ʦʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʟʘʪʝʤ ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʩʝʪʠ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʚʳʭʦʜʝ. ʆʙʳʯʥʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʦʯʝʪʘʥʠʝ 

ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʣʠʙʦ ʚʳʩʦʢʦʛʦ ʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

ʊʨʝʭʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʘʟʘ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ 

ʥʠʟʢʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʄʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʷʶʪ ʛʘʟ ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʜʘʚʣʝʥʠʷ: ʚʳʩʦʢʦʛʦ I (ʜʦ 1,2 ʄʇʘ), ʚʳʩʦʢʦʛʦ II (ʜʦ 

0,6 ʄʇʘ), ʩʨʝʜʥʝʛʦ (ʜʦ 0,3 ʄʇʘ) ʠ ʥʠʟʢʦʛʦ (ʜʦ 500 ʜʘʇʘ). ʇʨʠʤʝʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 

 
ʉʭʝʤʘ 2. ʘ) ʆʜʥʦʩʪʫʧʝʥʯʘʪʳʝ ʠ ʙ) ɼʚʫʭʩʪʫʧʝʥʯʘʪʳʝ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚʩʝ ʯʘʱʝ ʦʩʥʘʱʘʶʪʩʷ ʫʤʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʯʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʝʪʠ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ.  ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘʧʨʘʚʣʝʥʳ ʪʘʢʞʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -27- 

 

ʩʠʩʪʝʤ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʨʝʢʫʧʝʨʘʮʠʠ ʪʝʧʣʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ). [2] 

ʄʥʦʛʠʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʪʨʝʙʫʶʪ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʉʪʘʨʝʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʥʦʚʣʝʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ɻʈʉ ʠ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʩʪʘʨʳʭ ʠ ʠʟʥʦʰʝʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʥʘ ʥʦʚʳʝ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʝ ʢʘʢ ʧʦʣʠʵʪʠʣʝʥ ʠ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʣʛʠʡ ʩʨʦʢ 

ʩʣʫʞʙʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʪʝʯʝʢ ʠ 

ʘʚʘʨʠʡ. [3] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʵʪʠʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʜʥʘʢʦ 

ʧʦʩʪʦʷʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʩʪʘʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘʜʝʞʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʛʘʟʦʩʥʘʙʞʝʥʠʷ. ʉ ʫʯʝʪʦʤ ʚʳʟʦʚʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʙʥʦʚʣʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʙʫʜʫʱʝʝ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʛʘʟʘ ʩʚʷʟʘʥʦ ʩ ʠʥʥʦʚʘʮʠʷʤʠ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʫʩʪʦʡʯʠʚʦʤʫ 

ʨʘʟʚʠʪʠʶ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ɺʀʕ) ʟʘʥʷʣʠ 

ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʙʦʨʴʙʝ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʨʳʚʦʚ ʚ ʦʙʣʘʩʪʠ ɺʀʕ, ʠʭ ʚʥʝʜʨʝʥʠʶ ʠ ʚʣʠʷʥʠʶ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʘʩʧʝʢʪʘʤ 

ʧʝʨʝʭʦʜʘ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʵʥʝʨʛʠʶ, ʚʢʣʶʯʘʷ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ, ʩʦʟʜʘʥʠʝ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʨʘʟʚʠʪʠʝ ʣʦʢʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʪʘʪʴʷ ʬʦʨʤʫʣʠʨʫʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ɺʀʕ, ʧʦʜʯʝʨʢʠʚʘʷ 

ʠʭ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʙʱʝʤ ʧʨʦʛʨʝʩʩʝ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʢ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʤʫ ʙʫʜʫʱʝʤʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ɺʀʕ), ʛʣʦʙʘʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʛʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʤʝʪʦʜʳ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ. 
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Abstract 

In recent decades, renewable energy sources (RES) have taken a central place in the fight 

against global climate change and ensuring sustainable development. This article is devoted to 

the analysis of modern technological breakthroughs in the field of renewable energy, their 

implementation and impact on environmental and social sustainability. Special attention is paid 

to the environmental and social aspects of the transition to renewable energy, including the 

impact on public health, job creation and the development of local communities. In conclusion, 

the article formulates strategic recommendations for the further development and 

implementation of renewable energy sources, emphasizing their key role in ensuring energy 

security and the overall progress of mankind towards a more sustainable future. 

Keywords: renewable energy sources (RES), global climate change, sustainable 

development, solar energy, wind energy guide. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ɺʀʕ) ʟʘʥʷʣʠ 

ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʛʣʦʙʘʣʴʥʳʭ ʫʩʠʣʠʷʭ ʧʦ ʙʦʨʴʙʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʘ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ɺʀʕ, ʠʭ ʚʥʝʜʨʝʥʠʷ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʧʨʦʜʦʣʞʘʝʪ ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʪʴ ʙʣʘʛʦʜʘʨʷ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʫʣʫʯʰʝʥʠʷʤ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʪʦʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʘʥʝʣʝʡ, ʥʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ 

ʤʝʪʦʜʘʤ ʠʭ ʫʩʪʘʥʦʚʢʠ. ʀʥʥʦʚʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʩʦʣʥʝʯʥʳʝ ʬʝʨʤʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʩʦʣʥʝʯʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʝʩʪʘʭ ʧʦʪʨʝʙʣʝʥʠʷ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʧʦʪʝʨʠ ʥʘ ʧʝʨʝʜʘʯʫ ʵʥʝʨʛʠʠ. 

ɺʝʪʨʦʚʘʷ ʵʥʝʨʛʝʪʠʢʘ ʪʘʢʞʝ ʜʦʩʪʠʛʣʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʚʝʪʨʷʥʳʝ ʫʩʪʘʥʦʚʢʠ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ. ʈʘʟʚʠʪʠʝ 

ʦʬʬʰʦʨʥʦʡ ʚʝʪʨʷʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʯʠʩʪʦʡ 

ʵʥʝʨʛʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʣʴʥʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ ʚʝʪʨʘ ʚ ʦʢʝʘʥʘʭ. 

ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʩʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʉʫʱʝʩʪʚʫʶʪ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʤʘʣʳʭ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʥʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʠ ʩʧʦʩʦʙʥʳ ʩʣʫʞʠʪʴ ʤʝʩʪʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ. 

ɻʝʦʪʝʨʤʘʣʴʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʭʦʪʴ ʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʛʝʦʪʝʨʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʙʫʨʝʥʠʷ ʠ ʪʝʧʣʦʦʙʤʝʥʘ ʜʝʣʘʶʪ ʛʝʦʪʝʨʤʘʣʴʥʦʝ ʪʝʧʣʦ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʩʣʦʝʚ 

ʥʘʩʝʣʝʥʠʷ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʠʥʪʝʛʨʘʮʠʠ 

ɺʀʕ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʧʨʝʜʣʦʞʝʥʠʝʤ ʠ ʩʧʨʦʩʦʤ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʨʝʩʫʨʩʦʚ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʝʪʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʦʚʳʝ ʤʝʪʦʜʳ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ, ʚʢʣʶʯʘʷ ʣʠʪʠʡ-ʠʦʥʥʳʝ ʙʘʪʘʨʝʠ, 

ʩʫʧʝʨʢʦʥʜʝʥʩʘʪʦʨʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝʟʦʥʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʧʦʩʪʘʚʢʘʭ ʵʥʝʨʛʠʠ, ʧʦʟʚʦʣʷʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʝʙʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʇʝʨʝʭʦʜ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʵʥʝʨʛʝʪʠʢʫ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ. ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ ʠ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚʦʟʜʫʭʘ ʧʨʠʚʦʜʠʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʘʝʪ 

ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʥʝʜʨʝʥʠʝ ɺʀʕ ʩʦʟʜʘʝʪ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ ð 

ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -29- 

 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʢʨʝʧʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʫʩʧʝʰʥʳʭ ʧʨʠʤʝʨʦʚ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʠʥʪʝʛʨʠʨʦʚʘʣʠ ɺʀʕ ʚ 

ʩʚʦʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ. ʅʘʧʨʠʤʝʨ, ɼʘʥʠʷ ʜʦʩʪʠʛʣʘ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʛʜʝ ʚʝʪʨʷʥʳʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʧʦʢʨʳʚʘʶʪ ʙʦʣʝʝ 47% ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʣʝʢʪʨʠʯʝʩʪʚʝ. ɻʝʨʤʘʥʠʷ, ʩʦ ʩʚʦʝʡ 

ʵʥʝʨʛʦʧʝʨʝʭʦʜʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʧʝʰʥʳʝ ʩʧʦʩʦʙʳ ʠʥʪʝʛʨʘʮʠʠ 

ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʩʚʦʶ ʩʝʪʴ. 

ʊʘʙʣʠʮʘ 1 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ 

ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. 

ʉʪʨʘʥʘ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ 

2018 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ 

2023 

ʂʠʪʘʡ 365 ɻɺʪ 650 ɻɺʪ 

ʉʐɸ 152 ɻɺʪ 260 ɻɺʪ 

ɻʝʨʤʘʥʠʷ 105 ɻɺʪ 165 ɻɺʪ 

ʀʥʜʠʷ 110 ɻɺʪ 248 ɻɺʪ 

 

ʉʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʝʞʜʫ 2018 ʠ 2023 ʛʦʜʘʤʠ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ 

ʠ ʠʟʤʝʥʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʯʠʩʪʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʥʝ ʪʦʣʴʢʦ ʵʢʦʣʦʛʠʠ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʩʦʟʜʘʥʠʶ ʨʘʙʦʯʠʭ 

ʤʝʩʪ ʠ ʫʣʫʯʰʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ 

ʩʪʘʣʠ ʪʝʭʥʦʣʦʛʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʠʭ ʫʩʠʣʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ɺʀʕ ʥʝʦʙʭʦʜʠʤʦ ʩʠʣʴʥʦʝ ʧʦʣʠʪʠʯʝʩʢʦʝ 

ʣʠʜʝʨʩʪʚʦ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʨʘʟʨʘʙʦʪʦʢ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʬʦʨʤʠʨʦʚʘʪʴ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʢʦʘʣʠʮʠʠ, ʧʦʦʱʨʷʪʴ 

ʧʘʨʪʥʝʨʩʪʚʦ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠ ʯʘʩʪʥʳʤʠ ʩʝʢʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʪʴ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. 

ʇʝʨʝʭʦʜ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʙʦʨʴʙʫ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, 

ʫʣʫʯʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʆʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʪʝʧʣʝʥʠʶ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ 

ʵʢʦʩʠʩʪʝʤ. ʉʪʨʘʥʳ, ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʤʦʛʫʪ 

ʫʤʝʥʴʰʠʪʴ ʩʚʦʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʢʦʣʝʙʘʥʠʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ ʥʝʬʪʠ ʠ 

ʛʘʟʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʚʩʝ ʯʘʱʝ 

ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʠ ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤʠ ʢʘʢ ʜʣʷ ʙʠʟʥʝʩʘ, 

ʪʘʢ ʠ ʜʣʷ ʜʦʤʦʭʦʟʷʡʩʪʚ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʪʨʘʥʘʭ. ʊʝʢʫʱʠʝ 

ʪʨʝʥʜʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʚʠʪʠʝ ʩʦʣʥʝʯʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʥʝʨʛʝʪʠʢʠ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʵʪʠ ʠʩʪʦʯʥʠʢʠ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʳ. 

ʉʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʘʢ ʥʘ ʢʨʳʰʠ ʟʜʘʥʠʡ, ʪʘʢ ʠ ʚ ʬʦʨʤʝ ʢʨʫʧʥʳʭ 

ʩʦʣʥʝʯʥʳʭ ʬʝʨʤ, ʪʦʛʜʘ ʢʘʢ ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʢʘʢ ʥʘʟʝʤʥʳʝ, ʪʘʢ ʠ ʦʬʬʰʦʨʥʳʝ, 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʟʘ ʩʯʸʪ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʙʠʦʤʘʩʩʘ ʠ ʙʠʦʛʘʟ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʝʧʣʘ, ʘ ʪʘʢʞʝ ʫʩʧʝʰʥʦ 



-30- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʟʘʤʝʥʷʶʪ ʠʩʢʦʧʘʝʤʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ. ʕʪʦʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʝʨʝʭʦʜ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ 

ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ʥʝ ʪʦʣʴʢʦ ʦʙʣʝʛʯʘʝʪ ʙʦʨʴʙʫ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʥʦ ʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʯʪʦ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʞʠʟʥʠ ʣʶʜʝʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʠʥʘʤʠʢʘ ʛʣʦʙʘʣʴʥʦʛʦ ʨʳʥʢʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʮʝʥ ʥʘ ʵʥʝʨʛʠʶ. ʂʦʥʢʫʨʝʥʮʠʷ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʷʚʣʝʥʠʝ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ, 

ʚʝʪʨʷʢʦʚ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʜʦʤʘʰʥʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ. 

ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʠ ʦ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʠʮʠʘʪʠʚʘʭ, ʪʘʢʠʭ ʢʘʢ ʇʘʨʠʞʩʢʦʝ 

ʩʦʛʣʘʰʝʥʠʝ, ʛʜʝ ʩʪʨʘʥʳ ʚʟʷʣʠ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʧʨʘʚʦʚʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʫʶ ʵʥʝʨʛʝʪʠʢʫ 

ʠ ʚʝʜʝʪ ʢ ʩʦʟʜʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʚʝʩʪʠʮʠʡ 

ʚ ʯʠʩʪʫʶ ʵʥʝʨʛʝʪʠʢʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʝʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʨʝʚʦʣʶʮʠʶ, ʥʦ ʠ ʢʘʪʘʣʠʩʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʘʭ ʤʥʦʛʠʭ ʩʪʨʘʥ. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ 

ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʫʜʫʱʝʛʦ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ 

ʚʤʝʩʪʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʤʦʥʪʘʞ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʨʳʰʥʳʭ ʢʦʪʝʣʴʥʳʭ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʳʰʥʳʝ ʢʦʪʝʣʴʥʳʝ, ʘʚʪʦʥʦʤʥʦʝ ʦʪʦʧʣʝʥʠʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʦʥʪʘʞ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʛʘʟʦʚʳʝ ʢʦʪʣʳ, ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -31- 

 

Abstract 

The article describes the installation and operation of roof boilers as an effective solution 

for heating and hot water supply in apartment buildings, considering their advantages, 

disadvantages, design and operation requirements, as well as environmental and economic 

aspects.  

Keywords: roof boiler houses, autonomous heating, energy efficiency, installation and 

operation, design, gas boilers, maintenance. 

 

ʂʨʳʰʥʳʝ ʢʦʪʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʝʰʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʦʧʣʝʥʠʷ ʠ 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ, ʛʜʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʫʨʦʚʥʝ ʟʝʤʣʠ ʦʛʨʘʥʠʯʝʥʦ, ʦʥʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʝʟʥʦʡ ʧʣʦʱʘʜʠ ʠ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʠʥʞʝʥʝʨʥʳʝ 

ʩʝʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʟʜʘʥʠʷʭ.  ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʨʳʰʥʦʡ ʢʦʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪʦʧʠʪʝʣʴʥʳʝ ʠ ʛʦʨʷʯʝʚʦʜʥʳʝ ʥʘʛʨʫʟʢʠ, ʥʦ ʠ ʚʝʩ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʨʘʟʤʝʱʝʥʦ ʥʘ ʢʨʳʰʝ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʢʦʥʩʪʨʫʢʮʠʷ ʢʨʳʰʠ ʤʦʛʣʘ 

ʚʳʜʝʨʞʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, ʜʣʷ ʯʝʛʦ ʧʨʦʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ, ʢʦʪʦʨʳʝ 

ʫʯʠʪʳʚʘʶʪ ʚʝʩ ʢʦʪʣʦʚ, ʜʳʤʦʭʦʜʦʚ, ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʚʦʜʳ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʨʳʰʥʦʡ ʢʦʪʝʣʴʥʦʡ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʧʦʜʨʦʙʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʨʘʟʤʝʱʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ (ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʦʪʣʦʚ, ʩʠʩʪʝʤʳ 

ʜʳʤʦʫʜʘʣʝʥʠʷ, ʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʥʪʫʨʦʚ ʦʪʦʧʣʝʥʠʷ). ʅʘʧʨʠʤʝʨ, ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʪʝʧʣʦʦʪʜʘʯʠ ʟʜʘʥʠʷ, ʝʛʦ ʧʣʦʱʘʜʠ, ʪʠʧʘ ʠ 

ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉʘʤ ʤʦʥʪʘʞ ʢʨʳʰʥʦʡ ʢʦʪʝʣʴʥʦʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʛʦʪʦʚʢʠ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʢʨʳʰʠ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʌʫʥʜʘʤʝʥʪ ʜʣʷ ʢʦʪʝʣʴʥʦʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʨʦʯʥʳʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ 

ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʢʨʳʰʠ, ʯʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʠ ʚʨʝʤʝʥʠ. 

ʋʩʪʘʥʦʚʢʘ ʢʦʪʣʦʚ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʂʦʪʣʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʷʞʝʣʳʤʠ, ʠ ʠʭ ʧʦʜʲʝʤ ʥʘ ʢʨʳʰʫ ʪʨʝʙʫʝʪ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʘʢʢʫʨʘʪʥʦʩʪʠ. ʄʦʥʪʘʞ ʜʳʤʦʭʦʜʦʚ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ, ʪʘʢ 

ʢʘʢ ʥʝʧʨʘʚʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ. [2] ʇʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʠʩʪʝʤʘʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʦʪʦʧʣʝʥʠʷ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɺʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʝʩʪʠ ʚʩʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʢʦʪʝʣʴʥʦʡ. ɺ ʵʪʦʤ ʵʪʘʧʝ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʢʠ. ʆʜʥʘʢʦ ʢʨʳʰʥʳʝ ʢʦʪʝʣʴʥʳʝ ʠʤʝʶʪ ʠ ʥʝʢʦʪʦʨʳʝ 

ʥʝʜʦʩʪʘʪʢʠ, ʥʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʰʫʤ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʳ ʚ ʚʳʙʦʨʝ ʢʦʪʣʦʚ ʧʦ 

ʚʝʩʫ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʩʪʘʤʝʥʪʘ. ʕʪʠ ʥʝʜʦʩʪʘʪʢʠ 

ʯʘʩʪʠʯʥʦ ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʛʦʨʝʣʢʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʧʘ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʨʳʰʥʳʭ ʢʦʪʝʣʴʥʳʭ ʜʣʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

½ ʂʦʥʩʪʨʫʢʮʠʷ ʢʨʳʰʠ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʜʦʣʞʥʘ ʚʳʜʝʨʞʠʚʘʪʴ ʥʘʛʨʫʟʢʫ ʦʪ 

ʢʦʪʝʣʴʥʦʡ, ʚʢʣʶʯʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. 

½ ʂʨʳʰʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʘ ʧʝʨʠʣʘʤʠ ʠ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʫʶ 

ʧʣʦʱʘʜʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ 

ʦʪ ʧʨʦʪʝʢʘʥʠʡ ʠ ʦʛʨʘʥʠʯʠʪʴ ʜʦʩʪʫʧ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ. 

½ ʇʨʠ ʤʦʥʪʘʞʝ ʦʙʫʩʪʨʘʠʚʘʶʪʩʷ ʪʨʠ ʥʝʟʘʚʠʩʠʤʳʭ ʫʟʣʘ ï ʛʘʟʦʚʳʡ, 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʠ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʩʙʦʝʚ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʜʥʦʡ ʠʟ ʩʠʩʪʝʤ ʠ ʫʧʨʦʩʪʠʪʴ ʫʩʪʨʘʥʝʥʠʝ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ. 



-32- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʢʦʪʝʣʴʥʦʡ ʩʦʟʜʘʝʪʩʷ ʧʣʘʪʬʦʨʤʘ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ ʥʝʩʫʱʠʝ 

ʩʪʝʥʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʵʢʩʧʝʨʪʠʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʨʳʰʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ 

ʧʦʜ ʢʦʪʝʣʴʥʦʡ ʧʦʢʨʳʚʘʝʪʩʷ ʥʝʛʦʨʶʯʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʨʳ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʠ. [1] 

ʕʬʬʝʢʪʠʚʥʦʝ ʫʜʘʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʳʰʥʳʭ ʢʦʪʝʣʴʥʳʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʪʣʳ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʠ ʩʠʩʪʝʤʘʤʠ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʧʦʤʦʛʘʶʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʆʩʥʦʚʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ (ʉʅʠʇ) ʠ ʩʚʦʜʳ ʧʨʘʚʠʣ (ʉʇ), ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʨʳʰʥʳʭ ʢʦʪʝʣʴʥʳʭ: 

1. ʉʇ 89.13330.2012 çʂʦʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠè - ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʤʦʥʪʘʞʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. [3] 

2. ʉʇ 60.13330.2016 çʆʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝè - 

ʚʢʣʶʯʘʝʪ ʥʦʨʤʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ. 

3. ʉʇ 7.13130.2013 çʆʪʦʧʣʝʥʠʝ, ʚʝʥʪʠʣʷʮʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ. 

ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè - ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ. 

4. ʉʇ 4.13130.2013 çʉʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ. ʆʛʨʘʥʠʯʝʥʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ ʥʘ ʦʙʲʝʢʪʘʭ ʟʘʱʠʪʳ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤè- ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʦʛʨʘʥʠʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʞʘʨʘ. 

5. ʉʇ 42.13330.2016 çɻʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳè - ʚʢʣʶʯʘʝʪ ʥʦʨʤʳ 

ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

6. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 384-ʌɿ  çʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè: ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

7. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 261-ʌɿ çʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʦ ʧʦʚʳʰʝʥʠʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠè: ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 

ʀʪʘʢ, ʤʦʥʪʘʞ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʨʳʰʥʳʭ ʢʦʪʝʣʴʥʳʭ ʪʨʝʙʫʶʪ ʪʱʘʪʝʣʴʥʦʡ 

ʧʨʦʨʘʙʦʪʢʠ ʠ ʫʯʝʪʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʆʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʳʙʦʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ 

ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ð ʢʘʞʜʳʡ ʵʪʘʧ 

ʠʤʝʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ.  

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠʣʠ ʧʦʣʦʤʦʢ ʥʝʦʙʭʦʜʠʤʦ ʦʧʝʨʘʪʠʚʥʦ 

ʧʨʦʚʦʜʠʪʴ ʨʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ. ʂʨʳʰʥʳʝ ʢʦʪʝʣʴʥʳʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʜʦʩʪʫʧ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ ʟʘʤʝʥʳ ʠʣʠ ʨʝʤʦʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʢʨʳʰʠ, ʯʪʦ ʫʧʨʦʱʘʝʪ 

ʧʨʦʮʝʜʫʨʫ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺʘʞʥʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʜʘʪʯʠʢʠ ʠ ʢʦʥʪʨʦʣʣʝʨʳ, ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴ ʟʘʤʝʥʳ ʠʣʠ ʢʘʣʠʙʨʦʚʢʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʇʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʵʪʠʤ ʘʩʧʝʢʪʘʤ ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ 

ʢʦʪʝʣʴʥʦʡ, ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

***  

1. ʂʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʜʦʤʘ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://stanko-

servis.ru/insulation/kryshnaya-kotelnaya-mnogoetazhnogo-doma-kotelnaya-na-kryshe 

2. ʆʪʦʧʣʝʥʠʝ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ - ʦʧʣʘʪʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
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ɸʥʥʦʪʘʮʠʷ 

ʉʠʩʪʝʤʘ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʛʠʙʢʦʝ ʨʝʰʝʥʠʝ ʜʣʷ 

ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ ʚ ʙʦʣʴʰʠʭ ʟʜʘʥʠʷʭ. ʆʥʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 

ʠʣʠ ʥʘʛʨʝʚ ʞʠʜʢʦʩʪʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʬʘʥʢʦʡʣʳ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʢʦʤʬʦʨʪʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʘʞʜʦʤ ʧʦʤʝʱʝʥʠʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ, ʝʸ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʯʠʣʣʝʨ, ʬʘʥʢʦʡʣ, ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʣʠʤʘʪ-

ʢʦʥʪʨʦʣʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʭʣʘʞʜʝʥʠʝ, ʦʙʦʛʨʝʚ, ʚʝʥʪʠʣʷʮʠʷ, ʙʦʣʴʰʠʝ ʟʜʘʥʠʷ, 

ʢʦʤʬʦʨʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

 

Abstract 

The chiller-fan coil system is an efficient and flexible solution for climate control in large 

buildings. It combines centralized cooling or heating of the liquid with air distribution through 

fan coils, providing a comfortable temperature in each room. This article discusses the principle 

of operation of the chiller-fan coil system, its main components, advantages and applications. 

Keywords: chiller, fan coil, air conditioning system, climate control, energy efficiency, 

cooling, heating, ventilation, large buildings, comfortable temperature. 

 

ʉʠʩʪʝʤʘ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʠ ʦʙʦʛʨʝʚʘ ʙʦʣʴʰʠʭ 

ʧʦʤʝʱʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʬʠʩʥʳʝ ʟʜʘʥʠʷ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʯʠʣʣʝʨ ʠ ʬʘʥʢʦʡʣʳ. 

ʏʠʣʣʝʨ ï ʵʪʦ ʮʝʥʪʨʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ 

ʠʣʠ ʥʘʛʨʝʚʘ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʜʘʥʠʶ ʯʝʨʝʟ ʩʝʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. 

ʏʠʣʣʝʨ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʠʣʠ ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʮʠʢʣʘ, ʠʩʧʦʣʴʟʫʷ 

ʭʣʘʜʘʛʝʥʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʝʧʣʘ. ɺʦʜʘ ʚ ʯʠʣʣʝʨʝ ʦʭʣʘʞʜʘʝʪʩʷ (ʠʣʠ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʪʠʤʦʛʦ ʯʠʣʣʝʨʘ), ʧʦʩʣʝ ʯʝʛʦ ʥʘʧʨʘʚʣʷʝʪʩʷ ʢ ʬʘʥʢʦʡʣʘʤ. [3] 

ʌʘʥʢʦʡʣ ï ʵʪʦ ʢʦʤʧʘʢʪʥʳʡ ʪʝʧʣʦʦʙʤʝʥʥʠʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʧʦʤʝʱʝʥʠʷʭ. ɺʥʫʪʨʠ ʬʘʥʢʦʡʣʘ ʮʠʨʢʫʣʠʨʫʝʪ ʦʭʣʘʞʜʝʥʥʘʷ ʠʣʠ ʥʘʛʨʝʪʘʷ ʚʦʜʘ, 

ʧʦʩʪʫʧʘʶʱʘʷ ʠʟ ʯʠʣʣʝʨʘ. ɺʝʥʪʠʣʷʪʦʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʬʘʥʢʦʡʣʝ, ʧʨʦʢʘʯʠʚʘʝʪ ʯʝʨʝʟ ʥʝʛʦ 

ʚʦʟʜʫʭ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʦʭʣʘʞʜʘʝʪʩʷ ʠʣʠ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʧʦʤʝʱʝʥʠʝ ʧʦʜʘʝʪʩʷ ʚʦʟʜʫʭ ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʠʣʠ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʟʜʘʥʠʠ. 

 

 
ʉʭʝʤʘ 1. ʌʘʥʢʦʡʣ. 



-34- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺʥʫʪʨʠ ʬʘʥʢʦʡʣʘ ʥʘʭʦʜʷʪʩʷ: 

½ ʈʘʜʠʘʪʦʨ (ʪʝʧʣʦʦʙʤʝʥʥʠʢ): ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦ- ʠʣʠ ʜʚʫʭʪʨʫʙʥʳʤ. 

ɼʚʫʭʪʨʫʙʥʳʝ ʬʘʥʢʦʡʣʳ ʨʘʙʦʪʘʶʪ ʢʘʢ ʨʘʜʠʘʪʦʨʳ ʦʪʦʧʣʝʥʠʷ ʟʠʤʦʡ; 

½ ɺʝʥʪʠʣʷʪʦʨ ʩ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ: ʠʟʤʝʥʷʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʚʝʥʪʠʣʷʪʦʨʘ, ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʤʦʱʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ. ʂʦʛʜʘ ʟʘʜʘʥʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦʩʪʠʛʥʫʪʘ, ʚʝʥʪʠʣʷʪʦʨ ʦʪʢʣʶʯʘʝʪʩʷ, ʥʦ 

ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʧʨʦʜʦʣʞʘʝʪ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʯʝʨʝʟ ʬʘʥʢʦʡʣ; 

½ ʇʦʜʜʦʥ ʜʣʷ ʩʙʦʨʘ ʢʦʥʜʝʥʩʘʪʘ; 

½ ɺʦʟʜʫʰʥʳʡ ʬʠʣʴʪʨ, ʢʦʪʦʨʳʡ ʟʘʜʝʨʞʠʚʘʝʪ ʧʳʣʴ ʠ ʛʨʷʟʴ, ʣʝʛʢʦ ʩʥʠʤʘʝʪʩʷ 

ʠ ʦʯʠʱʘʝʪʩʷ; 

½ ʕʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ; 

½ ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʧʨʦʚʦʜʥʳʝ, ʚʩʪʨʦʝʥʥʳʝ 

ʠʣʠ ʠʥʬʨʘʢʨʘʩʥʳʝ ʧʫʣʴʪʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʬʘʥʢʦʡʣʳ ʚ ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʘʭ: 

½ ʥʘʩʪʝʥʥʳʝ ʢʦʨʧʫʩʥʳʝ (ʘʥʘʣʦʛʠʯʥʳʝ ʚʥʫʪʨʝʥʥʠʤ ʙʣʦʢʘʤ ʩʧʣʠʪ-ʩʠʩʪʝʤ); 

½ ʢʘʩʩʝʪʥʳʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʧʦʜʚʝʩʥʳʝ ʧʦʪʦʣʢʠ; 

½ ʢʦʨʧʫʩʥʳʝ ʠ ʙʝʩʢʦʨʧʫʩʥʳʝ ʥʘʧʦʣʴʥʳʝ ʢʘʥʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʤʦʥʪʠʨʦʚʘʪʴ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʜ ʦʢʥʦʤ; 

½ ʢʦʨʧʫʩʥʳʝ ʠ ʙʝʩʢʦʨʧʫʩʥʳʝ ʢʘʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʤʦʥʪʘʞʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʨʘʩʧʦʣʘʛʘʝʤʦʛʦ ʥʘʧʦʨʘ ʬʘʥʢʦʡʣʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʩʨʝʜʥʝʥʘʧʦʨʥʳʝ ʠ ʚʳʩʦʢʦʥʘʧʦʨʥʳʝ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʪʩʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʯʠʣʣʝʨ ʦʭʣʘʞʜʘʝʪ ʠʣʠ ʥʘʛʨʝʚʘʝʪ 

ʞʠʜʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʮʠʨʢʫʣʠʨʫʝʪ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʬʘʥʢʦʡʣʳ. ɺ 

ʬʘʥʢʦʡʣʘʭ ʞʠʜʢʦʩʪʴ ʧʝʨʝʜʘʝʪ ʪʝʧʣʦ ʠʣʠ ʭʦʣʦʜ ʚʦʟʜʫʭʫ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʧʦʤʝʱʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ 

ʢʦʤʬʦʨʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʦʤʝʱʝʥʠʠ (ʨʠʩ.2) 

 

 
ʉʭʝʤʘ 2. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ. 

 
ɼʣʠʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʯʠʣʣʝʨ ʠ ʬʘʥʢʦʡʣ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʤʝʪʨʦʚ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚ 
ʙʦʣʴʰʠʭ ʟʜʘʥʠʷʭ. ɼʘʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʤʦʱʥʦʩʪʴʶ ʥʘʩʦʩʦʚ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʢʨʫʧʥʳʭ ʟʜʘʥʠʷʭ ʟʘ ʩʯʸʪ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ ʢʘʯʝʩʪʚʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʝʧʣʦʸʤʢʦʩʪʴ ʠ 
ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʚʘʪʴ, ʠ ʩʦʭʨʘʥʷʪʴ ʪʝʧʣʦ. [2] 

ʌʘʥʢʦʡʣʳ ʥʝ ʪʨʝʙʫʶʪ ʩʣʦʞʥʦʛʦ ʠ ʯʘʩʪʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʩʠʩʪʝʤʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -35- 

 
ʉʠʩʪʝʤʘ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʩʧʦʩʦʙʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 

ʨʘʟʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 
ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ. ʇʨʠ ʵʪʦʤ, ʬʘʥʢʦʡʣʳ ʤʦʛʫʪ 
ʨʘʙʦʪʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʧʦʜʢʣʶʯʘʷʩʴ ʢ ʨʘʜʠʘʪʦʨʘʤ ʠʣʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʤ ʦʪ 
ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʜʠʮʠʦʥʝʨʘ. ɹʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʧʦʩʪʝʧʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʜʦʙʘʚʣʷʷ ʥʦʚʳʝ ʬʘʥʢʦʡʣʳ, ʧʨʠ ʫʩʣʦʚʠʠ, 
ʯʪʦ ʦʙʱʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʧʨʝʚʳʩʠʪ ʤʦʱʥʦʩʪʴ ʯʠʣʣʝʨʘ. 

ʉʠʩʪʝʤʘ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʬʝʨʘʭ: 
½ ʂʦʤʤʝʨʯʝʩʢʠʝ ʟʜʘʥʠʷ - ʦʬʠʩʥʳʝ ʮʝʥʪʨʳ, ʛʦʩʪʠʥʠʮʳ, ʪʦʨʛʦʚʳʝ 

ʢʦʤʧʣʝʢʩʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʩʠʩʪʝʤʫ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 
ʢʦʤʬʦʨʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚʦ ʚʩʝʭ ʧʦʤʝʱʝʥʠʷʭ. ɺʦʟʤʦʞʥʦʩʪʴ 
ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʠʙʢʦʩʪʴ ʩʠʩʪʝʤʳ ʜʝʣʘʶʪ ʝʸ ʠʜʝʘʣʴʥʦʡ 
ʜʣʷ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ. 

½ ɺ ʢʨʫʧʥʳʭ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʘʭ ʩʠʩʪʝʤʘ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʧʦʟʚʦʣʷʝʪ 
ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 
ʟʘʪʨʘʪʘʭ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

½ ɺ ʥʝʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʉʠʩʪʝʤʘ ʯʠʣʣʝʨ-
ʬʘʥʢʦʡʣ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʙʣʘʛʦʜʘʨʷ 
ʩʚʦʝʡ ʥʘʜʸʞʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ. 

½ ɺ ʙʦʣʴʥʠʮʘʭ, ʰʢʦʣʘʭ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘʭ ʚʘʞʥʦ ʧʦʜʜʝʨʞʘʥʠʝ ʟʜʦʨʦʚʦʛʦ 
ʤʠʢʨʦʢʣʠʤʘʪʘ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ. 

ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʯʠʣʣʝʨʘ ʩ ʬʘʥʢʦʡʣʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʳʯʥʳʝ ʪʨʫʙʳ ʚʤʝʩʪʦ 
ʤʝʜʥʳʭ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʠ ʫʩʢʦʨʷʝʪ ʫʩʪʘʥʦʚʢʫ. ʀ ʥʝʩʢʦʣʴʢʦ ʬʘʥʢʦʡʣʦʚ ʤʦʛʫʪ ʙʳʪʴ 
ʧʦʜʢʣʶʯʝʥʳ ʢ ʦʜʥʦʤʫ ʯʠʣʣʝʨʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʘʢʪʥʦ ʨʘʟʤʝʩʪʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, 
ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʣʠʰʴ ʤʦʱʥʦʩʪʴʶ ʯʠʣʣʝʨʘ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤʳ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʦʙʳʯʥʳʤʠ ʚʦʜʦʧʨʦʚʦʜʥʳʤʠ 
ʩʠʩʪʝʤʘʤʠ, ʘ ʣʶʙʳʝ ʘʚʘʨʠʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʨʳʚʳ ʪʨʫʙ, ʤʦʞʥʦ ʙʳʩʪʨʦ ʫʩʪʨʘʥʠʪʴ, 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ. [1] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʯʠʣʣʝʨ-ʬʘʥʢʦʡʣ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ 
ʨʝʰʝʥʠʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʟʜʘʥʠʷʭ 
ʣʶʙʦʛʦ ʪʠʧʘ. ʆʥʘ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʚ ʫʩʪʘʥʦʚʢʝ ʠ 
ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʜʝʣʘʶʪ ʝʸ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʘ ʨʳʥʢʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʚ ʩʠʩʪʝʤʘʭ 

ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ, ʧʨʠʯʠʥʳ ʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʥʠʤ, ʪʘʢʠʝ ʢʘʢ 

ʫʣʫʯʰʝʥʠʝ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʫʰʠʪʝʣʝʡ ʠ ʢʦʥʜʝʥʩʘʪʦʦʪʚʦʜʯʠʢʦʚ ʠ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʨʘʥʝʥʠʝ ʢʦʥʜʝʥʩʘʪʘ, ʩʠʩʪʝʤʘ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ, ʪʝʧʣʦʚʘʷ 

ʠʟʦʣʷʮʠʷ, ʦʩʫʰʠʪʝʣʠ, ʚʣʘʛʦʫʣʦʚʠʪʝʣʠ, ʬʠʣʴʪʨʳ. 
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Abstract 

The article describes various ways to eliminate condensate in air supply systems, the 

causes of its formation, as well as methods to combat it, such as improving thermal insulation, 

using dehumidifiers and condensate drains and modern technologies. 

Keywords: condensate removal, air supply system, thermal insulation, dehumidifiers, 

moisture traps, filters. 

 

ʉʝʡʯʘʩ ʩʠʩʪʝʤʳ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʷʭ. ʅʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʦʧʝʨʘʪʦʨʳ. ʅʘʧʨʠʤʝʨ, 

ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ, ʢʦʪʦʨʳʡ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʟʳʚʘʝʪ ʢʦʨʨʦʟʠʶ ʠ ʠʟʥʦʩ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʢʦʥʜʝʥʩʘʪʦʤ ʠ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ. 

ʇʦʯʝʤʫ ʚʦʟʥʠʢʘʝʪ ʢʦʥʜʝʥʩʘʪ? 

ʂʦʥʜʝʥʩʘʪ ï ʵʪʦ ʞʠʜʢʘʷ ʚʦʜʘ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʢʦʥʜʝʥʩʘʮʠʠ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ 

ʚʦʟʜʫʭʝ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʚ ʩʠʩʪʝʤʝ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʩʚʷʟʘʥʦ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ʊʦ ʝʩʪʴ, ʢʦʥʜʝʥʩʘʪ ʚ ʩʠʩʪʝʤʘʭ 

ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. [3] ʇʨʠ ʦʭʣʘʞʜʝʥʠʠ ʥʘʩʳʱʝʥʥʳʡ ʚʦʜʷʥʦʡ ʧʘʨ ʥʘʯʠʥʘʝʪ 

ʢʦʥʜʝʥʩʠʨʦʚʘʪʴʩʷ, ʦʩʝʜʘʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ: 

½ ʂʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ: ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʢʦʥʜʝʥʩʘʮʠʷ ʫʩʠʣʠʚʘʝʪʩʷ. 

½ ɺʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ: ʧʨʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 

ʙʦʣʴʰʝ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʧʦʧʘʜʘʝʪ ʚ ʩʠʩʪʝʤʫ. 

½ ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʫʰʢʘ ʚʦʟʜʫʭʘ: ʙʝʟ ʘʜʝʢʚʘʪʥʦʡ ʩʠʩʪʝʤʳ ʦʩʫʰʢʠ 

ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʝ ʢʦʥʜʝʥʩʘʪʘ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʢʦʥʜʝʥʩʘʪʘ ʚ ʩʠʩʪʝʤʝ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ: 

½ ʂʦʨʨʦʟʠʷ ʠ ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʚʣʘʛʘ ʚʳʟʳʚʘʝʪ ʨʞʘʚʯʠʥʫ ʠ ʢʦʨʨʦʟʠʶ, 

ʩʥʠʞʘʷ ʩʨʦʢ ʩʣʫʞʙʳ ʩʠʩʪʝʤʳ; 

½ ɿʘʩʦʨʳ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: ʢʘʧʣʠ ʚʦʜʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ 

ʟʘʩʦʨʝʥʠʝ ʠ ʩʥʠʞʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ; 

½ ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ: ʢʦʥʜʝʥʩʘʪ ʩʥʠʞʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ; 

½ ʇʦʚʨʝʞʜʝʥʠʝ ʨʘʙʦʪʳ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʠ 

ʘʚʪʦʤʘʪʠʢʠ; 

½ ɺʣʘʞʥʳʡ ʚʦʟʜʫʭ, ʨʘʩʰʠʨʷʷʩʴ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʠʩʪʝʤʳ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʥʘʤʝʨʟʘʥʠʶ ʣʴʜʘ. 

ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʢʦʥʜʝʥʩʘʪʘ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʦʜʭʦʜʳ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʫʰʠʪʝʣʝʡ ʚʦʟʜʫʭʘ: 

½ ʈʝʬʨʠʞʝʨʘʪʦʨʥʳʝ ʦʩʫʰʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʪʦʯʢʫ ʨʦʩʳ 

ʚʦʟʜʫʭʘ, ʦʭʣʘʞʜʘʷ ʝʛʦ ʠ ʢʦʥʜʝʥʩʠʨʫʷ ʚʣʘʛʫ. ʇʨʠʤʝʥʷʶʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʛʜʝ ʚʘʞʥʦ ʩʥʠʟʠʪʴ ʚʣʘʞʥʦʩʪʴ ʜʦ 

ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ. ʈʘʩʩʤʦʪʨʠʤ ʩʭʝʤʫ 1. ʂʦʤʧʨʝʩʩʦʨ ʥʘʛʨʝʚʘʝʪ 

ʚʦʟʜʫʭ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʦʩʪʫʧʘʝʪ ʚ ʪʝʧʣʦʦʙʤʝʥʥʠʢ "ʚʦʟʜʫʭ-ʚʦʟʜʫʭ" 

ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ. ɿʘʪʝʤ ʚʦʟʜʫʭ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢ "ʭʣʘʜʘʛʝʥʪ-ʚʦʟʜʫʭ", ʛʜʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʭʣʘʞʜʘʝʪʩʷ 

ʜʦ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʧʨʦʮʝʩʩʝ ʦʭʣʘʞʜʝʥʠʷ ʚʦʜʘ ʠ ʤʘʩʣʦ, 
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ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʚʦʟʜʫʭʝ, ʢʦʥʜʝʥʩʠʨʫʶʪʩʷ, ʧʝʨʝʭʦʜʷ ʠʟ 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʞʠʜʢʦʝ. ɿʘʪʝʤ ʵʪʘ ʩʤʝʩʴ ʚʤʝʩʪʝ ʩ 

ʚʦʟʜʫʭʦʤ ʧʦʩʪʫʧʘʝʪ ʚ ʩʝʧʘʨʘʪʦʨ (ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʴ), ʛʜʝ ʠʟ ʚʦʟʜʫʭʘ 

ʫʜʘʣʷʝʪʩʷ 99,9% ʞʠʜʢʦʩʪʠ. ʂʦʛʜʘ ʢʦʣʙʘ ʩʝʧʘʨʘʪʦʨʘ ʟʘʧʦʣʥʷʝʪʩʷ 

ʞʠʜʢʦʩʪʴʶ, ʢʦʥʜʝʥʩʘʪʦʦʪʚʦʜʯʠʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʙʨʘʩʳʚʘʝʪ ʝʸ ʙʝʟ 

ʧʦʪʝʨʴ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʚʳʭʦʜʝ ʠʟ ʦʩʫʰʠʪʝʣʷ 

ʧʦʣʫʯʘʝʪʩʷ ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʩ ʪʦʯʢʦʡ ʨʦʩʳ +3é+5Á[1] 

 

 
ʉʭʝʤʘ 1. ʈʝʬʨʠʞʝʨʘʪʦʨʥʳʭ ʦʩʫʰʠʪʝʣʴ. 

 

½ ɸʜʩʦʨʙʮʠʦʥʥʳʝ ʦʩʫʰʠʪʝʣʠ ï ʦʥʠ ʧʦʛʣʦʱʘʶʪ ʚʣʘʛʫ ʩ ʧʦʤʦʱʴʶ 

ʘʜʩʦʨʙʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʠʣʠʢʘʛʝʣʴ ʠʣʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʫʛʦʣʴ. 

ɺʦʟʜʫʭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʘʜʩʦʨʙʝʥʪ, ʢʦʪʦʨʳʡ ʫʣʘʚʣʠʚʘʝʪ ʠ 

ʫʜʝʨʞʠʚʘʝʪ ʤʦʣʝʢʫʣʳ ʚʦʜʳ, ʧʨʦʧʫʩʢʘʷ ʪʦʣʴʢʦ ʩʫʭʦʡ ʚʦʟʜʫʭ. ʕʪʦʪ 

ʤʝʪʦʜ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʠʩʪʝʤ, ʪʨʝʙʫʶʱʠʭ ʦʩʦʙʦ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʚʣʘʞʥʦʩʪʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʦʩʫʰʠʪʝʣʝʡ: 

½ ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʩʫʰʝʥʠʷ ʚʦʟʜʫʭʘ (ʩʥʠʞʝʥʠʝ ʪʦʯʢʠ ʨʦʩʳ ʜʦ -40 

ÁC ʠ ʥʠʞʝ); 

½ ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʧʨʠ ʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʟʘʤʝʥʝ ʘʜʩʦʨʙʝʥʪʘ. 

ʅʝʜʦʩʪʘʪʢʠ: 

½ ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

½ ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʤʝʥʳ ʠʣʠ ʨʝʛʝʥʝʨʘʮʠʠ ʘʜʩʦʨʙʝʥʪʘ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʚʣʘʛʦʫʣʦʚʠʪʝʣʝʡ ʠ ʬʠʣʴʪʨʦʚ: 

½ ʎʝʥʪʨʦʙʝʞʥʳʝ ʚʣʘʛʦʫʣʦʚʠʪʝʣʠ ï ʩʦʟʜʘʶʪ ʮʝʥʪʨʦʙʝʞʥʦʝ 

ʫʩʢʦʨʝʥʠʝ, ʦʪʜʝʣʷʷ ʢʘʧʣʠ ʚʦʜʳ ʦʪ ʚʦʟʜʫʭʘ. ʆʥʠ ʵʬʬʝʢʪʠʚʥʳ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ, ʢʦʛʜʘ ʚʣʘʛʘ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʚʦʟʜʫʭʦʚʦʜʝ. 

½ ʌʠʣʴʪʨʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʚʦʜʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ ʚʦʜʳ, 

ʧʨʦʰʝʜʰʠʭ ʯʝʨʝʟ ʧʝʨʚʠʯʥʫʶ ʩʠʩʪʝʤʫ ʚʣʘʛʦʦʪʜʝʣʝʥʠʷ. 

3. ʇʨʦʢʣʘʜʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ ʥʘʢʣʦʥʦʤ. ʅʘʢʣʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʩʪʝʢʘʥʠʝ ʚʦʜʳ ʢ ʪʦʯʢʘʤ ʩʣʠʚʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʢʦʨʨʦʟʠʠ ʠ ʧʦʚʨʝʞʜʝʥʠʡ. [2] 

4. ʋʩʪʘʥʦʚʢʘ ʩʝʧʘʨʘʪʦʨʦʚ. ʉʝʧʘʨʘʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʘ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ ʠ 

ʚʦʟʜʫʭʘ. ʇʨʠ ʵʪʦʤ ʢʦʥʜʝʥʩʘʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ 

ʦʩʝʜʘʝʪ ʥʘ ʩʪʝʥʢʘʭ ʩʝʧʘʨʘʪʦʨʘ ʠ ʫʜʘʣʷʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ. 

5. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʩʣʝ ʢʦʤʧʨʝʩʩʦʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʩʠʚʝʨ, 

ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʙʳʩʪʨʳʡ ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʦʤʧʨʝʩʩʦʨʥʳʡ 



-38- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʨʝʩʠʚʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʨʤʝʪʠʯʥʫʶ ʝʤʢʦʩʪʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʘʚʣʝʥʠʷ ʚ ʧʥʝʚʤʦʩʠʩʪʝʤʝ. 

6. ʄʦʥʪʘʞ ʢʦʥʜʝʥʩʘʪʦʦʪʚʦʜʯʠʢʦʚ. ʂʦʥʜʝʥʩʘʪʦʦʪʚʦʜʯʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʥʘ ʪʨʫʙʘʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ 

ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʢʦʥʜʝʥʩʘʪʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʩʢʦʧʣʝʥʠʷ ʚʣʘʛʠ 

ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʢʦʨʨʦʟʠʶ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʩʠʩʪʝʤʳ. [4] 

7. ʈʝʛʫʣʷʨʥʘʷ ʧʨʦʚʝʨʢʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʆʙʩʣʫʞʠʚʘʥʠʝ ʚʢʣʶʯʘʝʪ 

ʯʠʩʪʢʫ ʚʣʘʛʦʦʪʜʝʣʠʪʝʣʝʡ, ʟʘʤʝʥʫ ʬʠʣʴʪʨʦʚ ʠ ʧʨʦʚʝʨʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʩʫʰʠʪʝʣʝʡ. 

8. ʋʩʪʘʥʦʚʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʜʨʝʥʘʞʥʳʭ ʢʣʘʧʘʥʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʦʪʚʦʜʠʪʴ ʢʦʥʜʝʥʩʘʪ ʠʟ ʩʠʩʪʝʤʳ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʛʦ ʥʘʢʦʧʣʝʥʠʝ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʚʦʟʜʫʭʦʩʙʦʨʥʠʢʘʭ.  

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʜʝʥʩʘʪʦʤ, ʪʝʤʧʝʨʘʪʫʨʦʡ, ʜʘʚʣʝʥʠʝʤ ʠ ʚʣʘʞʥʦʩʪʴʶ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʢʣʶʯʘʪʴ ʠʣʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʦʩʫʰʠʪʝʣʠ, 

ʯʪʦ ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ. 

ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʟʘʱʠʪʥʳʝ ʧʦʢʨʳʪʠʷ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʨʨʦʟʠʠ ʠ ʩʥʠʞʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʢʦʥʜʝʥʩʘʪʘ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʥʜʝʥʩʘʪʘ ʚ ʩʠʩʪʝʤʘʭ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠ ʩʥʠʟʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʢʦʥʜʝʥʩʘʪʦʤ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʟʜʫʭʦʩʥʘʙʞʝʥʠʷ ʧʦʤʦʛʫʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʆʧʪʠʤʠʟʘʮʠʷ ʜʫʪʴʷ ʫʛʦʣʴʥʳʭ ʢʦʪʣʦʚ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʫʪʴʷ ʫʛʦʣʴʥʳʭ ʢʦʪʣʦʚ. ʆʧʠʩʘʥʳ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦ ʩʦʩʪʘʚʫ 

ʜʳʤʦʚʳʭ ʛʘʟʦʚ. ʇʨʠʚʝʜʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʧʪʠʤʠʟʘʮʠʠ ʜʫʪʴʷ, ʚʢʣʶʯʘʷ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ 

ʪʦʧʣʠʚʘ, ʫʤʝʥʴʰʝʥʠʝ ʚʳʙʨʦʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʂʇɼ ʢʦʪʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʫʪʴʷ, ʫʛʦʣʴʥʳʝ ʢʦʪʣʳ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʂʇɼ, 

ʩʦʩʪʘʚ ʜʳʤʦʚʳʭ ʛʘʟʦʚ, ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ, ʦʧʪʠʤʠʟʘʮʠʷ ʛʦʨʝʥʠʷ. 

 

Abstract 

The article discusses the methods of regulating the blast of coal-fired boilers. Mechanical 

and automatic control methods are described, as well as regulation of the composition of flue 

gases. The advantages of optimizing the blast are presented, including reducing fuel 

consumption, reducing emissions and increasing boiler efficiency. 

Keywords: blast control, coal boilers, efficiency, efficiency, flue gas composition, 

emission reduction, combustion optimization. gorenje. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -39- 

 

ʋʛʦʣʴʥʳʝ ʢʦʪʣʳ ʦʩʪʘʶʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʤʥʦʛʠʭ ʩʪʨʘʥ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ. ʆʜʠʥ 

ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʫʛʦʣʴʥʳʭ ʢʦʪʣʦʚ, ʷʚʣʷʝʪʩʷ 

ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ, ʠʣʠ ʜʫʪʴʷ, ʚ ʪʦʧʦʯʥʫʶ ʢʘʤʝʨʫ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ 

ʜʫʪʴʷ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ ʫʛʣʷ, ʩʥʠʟʠʪʴ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʪʣʘ, ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ 

ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʫʪʴʷ ʫʛʦʣʴʥʳʭ ʢʦʪʣʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ 

ʵʢʦʥʦʤʠʯʥʦʩʪʠ. 

ʇʝʨʚʳʤ ʜʝʣʦʤ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʫʛʣʷ ʚ ʢʦʪʣʝ ʪʨʝʙʫʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ. ʅʝʜʦʩʪʘʪʦʢ ʚʦʟʜʫʭʘ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʦʣʥʦʤʫ ʩʛʦʨʘʥʠʶ ʫʛʣʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʂʇɼ ʢʦʪʣʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʙʨʦʩʳ 

ʫʛʘʨʥʦʛʦ ʛʘʟʘ ʠ ʩʘʞʠ. ʀʟʙʳʪʦʯʥʦʝ ʜʫʪʴʝ ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʙʦʪʳ ʢʦʪʣʘ, ʪʘʢ ʢʘʢ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʷʤ ʪʝʧʣʘ ʚʤʝʩʪʝ ʩ ʦʪʨʘʙʦʪʘʥʥʳʤʠ ʛʘʟʘʤʠ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʦʚ ʥʘ ʧʦʜʦʛʨʝʚ ʠʟʙʳʪʦʯʥʦʛʦ ʚʦʟʜʫʭʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʜʫʪʴʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʝ ʩʛʦʨʘʥʠʝ ʫʛʣʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʪʝʨʷʭ ʵʥʝʨʛʠʠ. ʕʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʪʣʘ, ʩʥʠʞʘʷ ʫʜʝʣʴʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ 

ʫʤʝʥʴʰʘʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʇʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʚ ʢʦʪʣʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ: 

ʉʥʘʯʘʣʘ ʪʦʧʣʠʚʦ ʥʘʛʨʝʚʘʝʪʩʷ, ʠ ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʥʝʤ ʚʣʘʛʘ ʠʩʧʘʨʷʝʪʩʷ, ʚʳʭʦʜʷ ʚ 

ʜʳʤʦʭʦʜ ʚ ʚʠʜʝ ʧʘʨʘ. ʇʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟ ʫʛʣʷ ʥʘʯʠʥʘʶʪ 

ʚʳʜʝʣʷʪʴʩʷ ʛʘʟʦʦʙʨʘʟʥʳʝ ʣʝʪʫʯʠʝ ʚʝʱʝʩʪʚʘ (ʧʠʨʦʣʠʟ). ʕʪʠ ʛʘʟʳ ʩʛʦʨʘʶʪ, ʦʪʜʘʚʘʷ ʦʢʦʣʦ 

10% ʪʝʧʣʘ, ʠ ʨʘʟʦʛʨʝʚʘʶʪ ʫʛʦʣʴ, ʦʩʪʘʚʣʷʷ ʧʦʩʣʝ ʩʝʙʷ ʪʚʝʨʜʳʡ ʦʩʪʘʪʦʢ ð ʢʦʢʩ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʫʛʣʝʨʦʜʘ ʠ ʟʦʣʳ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʝʧʣʘ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ ʩʛʦʨʘʥʠʠ ʫʛʣʝʨʦʜʘ ʚ ʵʪʦʤ 

ʦʩʪʘʪʢʝ. 

ɼʣʷ ʛʦʨʝʥʠʷ ʫʛʣʷ ʧʦʜʘʝʪʩʷ ʜʚʘ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ: ʧʝʨʚʠʯʥʳʡ ʠ ʚʪʦʨʠʯʥʳʡ. 

ʇʝʨʚʠʯʥʳʡ ʚʦʟʜʫʭ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʢʦʣʦʩʥʠʢʠ ʚ ʪʦʧʢʫ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ 

ʢʦʢʩʦʚʘʥʠʷ ʫʛʣʷ. ɼʣʷ ʧʦʣʥʦʛʦ ʩʛʦʨʘʥʠʷ ʢʦʢʩʦʚʦʛʦ ʛʘʟʘ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʪʦʧʢʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʘʚʘʪʴ ʚʪʦʨʠʯʥʳʡ ʚʦʟʜʫʭ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʛʦʨʘʥʠʷ, 

ʥʫʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʦʨʝʥʠʷ ʢʘʢ ʫʛʣʷ, ʪʘʢ ʠ ʢʦʢʩʦʚʦʛʦ ʛʘʟʘ. [2] 

ʋʛʦʣʴ ʩʛʦʨʘʝʪ ʥʘ ʢʦʣʦʩʥʠʢʝ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʩʪʫʧʘʝʪ ʚʦʟʜʫʭ ʙʣʘʛʦʜʘʨʷ ʪʷʛʝ 

ʜʳʤʦʚʦʡ ʪʨʫʙʳ ʠʣʠ ʨʘʙʦʪʝ ʜʳʤʦʩʦʩʘ, ʩʦʟʜʘʶʱʝʛʦ ʨʘʟʨʝʞʝʥʠʝ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ. 

ʇʨʦʮʝʩʩ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʣʠʙʦ ʚʨʫʯʥʫʶ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʙʣʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʪʣʦʤ (ɹʋʂ). ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ɹʋʂ 

ʦʪʢʣʶʯʘʝʪ ʜʳʤʦʩʦʩ, ʘ ʧʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ð ʚʢʣʶʯʘʝʪ ʝʛʦ ʩʥʦʚʘ. ʇʠʨʦʣʠʟʥʳʝ 

ʛʘʟʳ ʠ ʫʛʣʝʨʦʜ ʩʛʦʨʘʶʪ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧʦʜʘʚʘʝʤʦʛʦ ʚʦʟʜʫʭʘ, ʦʙʨʘʟʫʷ ʧʣʘʤʷ, ʢʦʪʦʨʦʝ 

ʧʝʨʝʜʘʝʪ ʪʝʧʣʦ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘʤ ʚ ʢʘʤʝʨʝ ʩʛʦʨʘʥʠʷ. 

ɼʣ̫ ʧʦʚʳʰʝʥʠʷ ʂʇɼ ʢʦʪʣʘ ʚʘʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦʜʘʯʫ ʚʦʟʜʫʭʘ ʪʘʢ, ʯʪʦʙʳ 

ʠʟʙʳʪʦʢ ʚʦʟʜʫʭʘ ʙʳʣ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʦʧʪʠʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ.  

ɺ ʫʛʦʣʴʥʳʭ ʢʦʪʣʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ: ʧʝʨʚʠʯʥʦʝ ʜʫʪʴʝ, 

ʧʦʜʘʚʘʝʤʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʦʧʢʫ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ, ʠ ʚʪʦʨʠʯʥʦʝ 

ʜʫʪʴʝ, ʢʦʪʦʨʦʝ ʧʦʩʪʫʧʘʝʪ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ ʪʦʧʦʯʥʦʡ ʢʘʤʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ 

ʩʛʦʨʘʥʠʷ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤ ʠ ʚʪʦʨʠʯʥʳʤ 

ʜʫʪʴʝʤ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʂʇɼ ʢʦʪʣʘ. 

ʉʝʡʯʘʩ ʫʛʦʣʴʥʳʝ ʢʦʪʣʳ ʦʩʥʘʱʘʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʜʫʪʴʷ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʧʦʜʘʯʫ ʚʦʟʜʫʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʥʘʛʨʫʟʢʠ ʢʦʪʣʘ ʠ 

ʩʦʩʪʘʚʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʪʴ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʢʦʪʣʘ ʧʦʜ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪ ʝʛʦ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ʊʝʤʧʝʨʘʪʫʨʘ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʫʛʦʣʴʥʦʛʦ ʢʦʪʣʘ. [1] ʉʣʠʰʢʦʤ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʨʝ ʪʝʧʣʘ ʯʝʨʝʟ ʪʨʫʙʫ, ʯʪʦ ʩʥʠʞʘʝʪ ʂʇɼ ʢʦʪʣʘ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʜʫʪʴʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʫʭʦʜʷʱʠʭ ʛʘʟʦʚ, ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʪʝʧʣʦʧʦʪʝʨʠ ʠ ʫʣʫʯʰʘʝʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʢʦʪʣʘ. 



-40- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʝʮʠʨʢʫʣʷʮʠʷ ʯʘʩʪʠ ʦʪʨʘʙʦʪʘʥʥʳʭ ʛʘʟʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʛʦʨʝʥʠʷ, 

ʫʤʝʥʴʰʠʪʴ ʚʳʙʨʦʩʳ ʦʢʩʠʜʦʚ ʘʟʦʪʘ ʠ ʧʦʚʳʩʠʪʴ ʂʇɼ ʢʦʪʣʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʫʪʴʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʝʦʙʭʦʜʠʤʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʦʜʘʯʝʡ 

ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʠ ʨʝʮʠʨʢʫʣʠʨʫʝʤʳʭ ʛʘʟʦʚ. 
ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʷ ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʵʥʝʨʛʠʠ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʫʣʫʯʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʢʦʪʣʘ. ʇʦʣʥʦʝ ʩʛʦʨʘʥʠʝ ʫʛʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʘʨʥʦʛʦ ʛʘʟʘ, ʩʘʞʠ ʠ 
ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʠ. 

ʊʘʢʞʝ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʢʦʪʣʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ ʠʟʥʦʩʘ 
ʪʦʧʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʧʣʦʧʝʨʝʜʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ 
ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʚ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ 
ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʨʘʙʦʪʳ ʫʛʦʣʴʥʦʛʦ ʢʦʪʣʘ. ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

½ ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʫʛʣʷ ʠʤʝʶʪ ʨʘʟʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʣʘʛʠ, ʣʝʪʫʯʠʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʛʣʝʨʦʜʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʞʠʤʘ ʜʫʪʴʷ. 
ʅʘʧʨʠʤʝʨ, ʫʛʦʣʴ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʣʘʛʠ ʧʦʪʨʝʙʫʝʪ ʙʦʣʴʰʝ 
ʚʦʟʜʫʭʘ ʜʣʷ ʠʩʧʘʨʝʥʠʷ ʚʣʘʛʠ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʛʦʨʝʥʠʷ. [3] 

½ ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʪʣʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʟʘʩʦʨʳ ʚ ʚʦʟʜʫʰʥʳʭ 
ʢʘʥʘʣʘʭ ʠʣʠ ʠʟʥʦʩ ʢʦʣʦʩʥʠʢʦʚ ʠ ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ. ʕʪʦ ʚʣʠʷʝʪ ʥʘ 
ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʧʦʜʘʯʠ, ʯʪʦ ʪʨʝʙʫʝʪ 
ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ 
ʜʫʪʴʷ. 

½ ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʝʧʣʝ, ʥʘʛʨʫʟʢʘ ʥʘ ʢʦʪʝʣ ʤʦʞʝʪ 
ʠʟʤʝʥʷʪʴʩʷ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʪʦʧʣʠʚʘ ʠ ʚʦʟʜʫʭʘ, ʠ ʥʘʦʙʦʨʦʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʫʪʴʷ ʫʛʦʣʴʥʳʭ ʢʦʪʣʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʢʦʥʦʤʠʯʥʦʩʪʠ. ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʚ 

ʪʦʧʦʯʥʫʶ ʢʘʤʝʨʫ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʩʛʦʨʘʥʠʷ ʫʛʣʷ, ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ 

ʵʥʝʨʛʠʠ ʠ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ, ʥʘʧʨʠʤʝʨ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʫʪʴʷ ʦʪʢʨʦʶʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʫʛʦʣʴʥʳʭ ʢʦʪʣʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʦʜʭʦʜʘʤ ʢ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʭʝʤʳ 

ʧʦʩʪʨʦʝʥʠʷ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ: ʢʦʣʴʮʝʚʘʷ ʠ ʨʘʜʠʘʣʴʥʘʷ, ʩ ʘʥʘʣʠʟʦʤ ʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -41- 

 

Abstract 

The article is devoted to approaches to the reconstruction of heat supply systems, 

including a comprehensive analysis and modernization of equipment. The basic schemes of 

building thermal networks are considered: annular and radial, with an analysis of their features, 

advantages and disadvantages.  

Keywords: heat supply systems, reconstruction, integrated approach, equipment 

modernization, energy consumption. 

 

ʉʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʣʶʙʦʛʦ ʨʝʛʠʦʥʘ, ʥʦ ʠʟ-ʟʘ ʫʩʪʘʨʝʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʪʠ ʩʠʩʪʝʤʳ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ, ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʘʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ.  

ʎʝʣʴ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʠʭ ʥʘʜʝʞʥʦʩʪʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. [3] ʅʘʧʨʠʤʝʨ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʟʘʤʝʥʘ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʠ ʧʨʠ ʧʝʨʝʢʣʘʜʢʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ ʨʘʟʚʦʜʷʱʠʭ ʪʝʧʣʦʧʨʦʚʦʜʦʚ, ʘ 

ʪʘʢʞʝ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʠʧʦʚ ʢʦʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʪʝʧʣʦʚʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʕʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʬʦʨʤʠʨʫʶʪ ʧʝʨʝʯʝʥʴ ʧʨʦʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ 

ʧʦʜʢʣʶʯʝʥʠʠ ʥʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʤʧʣʝʢʩʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ (ʚʢʣʶʯʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʠ 

ʛʦʪʦʚʥʦʩʪʴ ʩʠʩʪʝʤʳ), ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʩʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʘʜʝʞʥʦʩʪʴ 

(ʥʘʧʨʠʤʝʨ, ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʥʝʜʦʦʪʧʫʩʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠʟ-ʟʘ ʘʚʘʨʠʡ ʠ 

ʫʤʝʥʴʰʝʥʠʝ ʧʝʨʝʨʳʚʦʚ ʚ ʧʦʜʘʯʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ), ʧʦʢʘ ʥʝ ʠʤʝʝʪ ʥʘʜʝʞʥʦʡ ʥʘʫʯʥʦʡ ʙʘʟʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʨʫʛ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʥʮʠʧʘʤ ʠ ʧʦʜʭʦʜʘʤ [2]: 

½ ʈʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʩʪʝʤʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʢʘʢ ʮʝʣʦʝ, ʚʢʣʶʯʘʷ ʚʩʝ ʝʝ 

ʵʣʝʤʝʥʪʳ: ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʠ 

ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

½ ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʝʧʣʦʘʢʢʫʤʫʣʠʨʫʶʱʠʝ 

ʩʠʩʪʝʤʳ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ. 

½ ʇʨʦʚʝʜʝʥʠʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, 

ʚʳʷʚʣʝʥʠʝ ʫʟʢʠʭ ʤʝʩʪ ʠ ʨʘʟʨʘʙʦʪʢʘ ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʩʝ ʘʩʧʝʢʪʳ. 

ʊʘʢʞʝ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʭʝʤʳ ʧʦʩʪʨʦʝʥʠʷ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ. ʊʝʧʣʦʚʳʝ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʭʝʤ 

ʧʦʩʪʨʦʝʥʠʷ: ʢʦʣʴʮʝʚʳʝ ʠ ʨʘʜʠʘʣʴʥʳʝ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʩʭʝʤ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʇʝʨʚʳʡ ʪʠʧ ï ʵʪʦ ʢʦʣʴʮʝʚʘʷ ʩʭʝʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʟʘʤʢʥʫʪʦʛʦ 

ʢʦʥʪʫʨʘ, ʚ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ. ɼʘʥʥʘʷ ʩʭʝʤʘ 

ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʦ ʫʨʦʚʥʶ ʠʝʨʘʨʭʠʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɺʪʦʨʦʡ ʪʠʧ ï ʨʘʜʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʩʪʨʦʠʪʩʷ ʦʪ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ (ʥʘʧʨʠʤʝʨ, ʢʨʫʧʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʫʥʢʪʘ ʠʣʠ 

ʤʝʩʪʥʦʡ ʢʦʪʝʣʴʥʦʡ) ʩ ʪʫʧʠʢʦʚʳʤʠ ʦʪʚʝʪʚʣʝʥʠʷʤʠ ʢ ʦʙʲʝʢʪʘʤ-ʧʦʪʨʝʙʠʪʝʣʷʤ. ʈʘʜʠʘʣʴʥʳʝ 

ʩʝʪʠ ʧʨʦʱʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ 

ʨʝʞʠʤʘʤ ʠ ʥʘʛʨʫʟʢʘʤ, ʠʭ ʪʘʢʞʝ ʧʨʦʱʝ ʧʦʜʢʣʶʯʘʪʴ ʢ ʥʦʚʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ 

ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩʪʘʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʟʘʢʨʳʪʳʝ ʩʭʝʤʳ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ 



-42- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʢ ʪʝʧʣʦʚʳʤ ʩʝʪʷʤ. ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʈʌ ˉ190-ʌɿ, 

ʥʘʯʠʥʘʷ ʩ 1 ʷʥʚʘʨʷ 2022 ʛʦʜʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʪʘʣʦ ʥʝʜʦʧʫʩʪʠʤʳʤ. ʕʪʠ ʞʝ ʪʨʝʙʦʚʘʥʠʷ 

ʠʟʣʦʞʝʥʳ ʚ ʉʚʦʜʝ ʇʨʘʚʠʣ, ʛʜʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ 

ʪʝʧʣʦʚʳʤ ʩʝʪʷʤ ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʩʭʝʤʘʤ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ ʝʜʠʥʳʝ ʤʝʪʦʜʠʢʠ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʵʪʠʭ ʩʠʩʪʝʤ. ʅʦ ɻʆʉʊ ʈ 70388-2022 ñʕʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤ ʠ ʦʙʲʝʢʪʦʚ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɺʠʜʳ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠò 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʚʠʜʳ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʳ. ɻʆʉʊ ʈ 70388-2022 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʨʘʙʦʪʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ [1]: 

1. ɸʚʘʨʠʡʥʳʡ ʨʝʤʦʥʪ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʚʥʝʟʘʧʥʳʭ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʝʙʫʶʱʠʭ ʥʝʤʝʜʣʝʥʥʦʛʦ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ. 

2. ʊʝʢʫʱʠʡ ʨʝʤʦʥʪ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʨʝʛʫʣʷʨʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʝʛʦ ʠʟʥʦʩʘ. 

ɺʢʣʶʯʘʝʪ ʟʘʤʝʥʫ ʠʟʥʦʰʝʥʥʳʭ ʜʝʪʘʣʝʡ ʠ ʤʝʣʢʠʡ ʨʝʤʦʥʪ. 

3. ʉʨʝʜʥʠʡ ʨʝʤʦʥʪ ï ʦʥ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʨʘʙʦʪʳ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʯʘʩʪʠʯʥʦʡ ʨʘʟʙʦʨʢʠ ʠ ʟʘʤʝʥʳ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ. 

4. ʂʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ï ʵʪʦ ʧʦʣʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʟʘʤʝʥʦʡ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʚʩʝʭ ʠʟʥʦʰʝʥʥʳʭ ʠ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʯʘʩʪʝʡ. ʇʨʦʚʦʜʠʪʩʷ ʨʝʞʝ, ʥʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. 

5. ʄʦʜʝʨʥʠʟʘʮʠʷ ï ʦʙʥʦʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. 

ɺʢʣʶʯʘʝʪ ʫʩʪʘʥʦʚʢʫ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

6. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, 

ʚʢʣʶʯʘʶʱʝʝ ʟʘʤʝʥʫ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʶ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʧʨʘʚʣʝʥʘ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ. 

ʉʝʡʯʘʩ ʤʦʜʝʨʥʠʟʘʮʠʷ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʟʘʤʝʥʫ ʢʦʪʣʦʚ, ʥʘʩʦʩʦʚ, 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʥʠʟʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʂʦʤʧʣʝʢʩʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, 

ʪʨʝʙʫʶʱʝʡ ʚʥʠʤʘʥʠʷ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʯʘʩʪʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ, ʘ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʫʯʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʪʝʧʣʦʩʥʘʙʞʘʶʱʠʭ ʩʠʩʪʝʤ, ʧʦʚʳʩʠʪʴ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʩʥʠʟʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

***  

1. ɻʆʉʊ ʈ 70388-2022 çʕʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤ ʠ ʦʙʲʝʢʪʦʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɺʠʜʳ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ, 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʳè. 

2.  ʂʨʘʚʯʝʥʢʦ ɻ.ʄ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʟʘʚʠʩʠʤʳʭ ʩʭʝʤʘʭ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ // ʀʟʚʝʩʪʠʷ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʩʩ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ, ʩʪʨʘʪʝʛʠʠ ʠ ʧʨʠʤʝʨʳ ʫʩʧʝʰʥʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ. ʇʦʜʯʝʨʢʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʥʦʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʠ ʫʣʫʯʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩʠʩʪʝʤʳ, 

ʤʦʜʝʨʥʠʟʘʮʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 

 

Abstract 

The article discusses the process of technical re-equipment of energy-saving systems, 

including its significance, strategies and examples of successful modernization. The advantages 

of upgrading equipment, such as increased productivity, reduced operating costs and improved 

environmental performance, are highlighted.  

Keywords: technical re-equipment, energy-saving systems, modernization, efficiency, 

innovative technologies, automation. 

 

ʊʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ï ʵʪʦ ʚʘʞʥʳʡ ʰʘʛ ʥʘ 

ʧʫʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʩ ʨʦʩʪʦʤ ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʚʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ ʥʘ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʳʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʝʸ ʵʢʦʥʦʤʠʠ. ɸ ʚ ʭʦʜʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʥʦʚʣʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʪʘʢ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩʠʩʪʝʤʳ (ʜʘʣʝʝ ʕʉ) ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʥʠ ʦʭʚʘʪʳʚʘʶʪ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʬʝʨ, ʚʢʣʶʯʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ ʠ 

ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʭʝʤ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʘʙʦʪʳ, ʪʘʢ ʠ 

ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ; ʚʘʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʫʶʱʠʭ ʩʝʪʝʡ ʩ ʫʯʝʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʫʨʦʚʥʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ; ʫʯʠʪʳʚʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ 

ʤʦʜʝʨʥʠʟʘʮʠʠ. [1] 

ʌʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʪʘʨʝʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʚʥʝʰʥʠʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ï ʥʘʧʨʠʤʝʨ, ʢʦʨʨʦʟʠʷ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʠʟʥʘʰʠʚʘʥʠʝ, ʫʩʪʘʣʦʩʪʴ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʧʦʚʨʝʞʜʝʥʠʡ. ʉʨʦʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ʊʘʢ, ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʦʙʳʯʥʦ ʠʤʝʶʪ 

ʩʨʦʢ ʩʣʫʞʙʳ ʦʪ 20 ʜʦ 30 ʣʝʪ, ʥʦ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʛʫʪ 

ʨʘʙʦʪʘʪʴ ʜʦ 40 ʣʝʪ; - ʫ ʛʝʥʝʨʘʪʦʨʦʚ ʩʨʦʢ ʩʣʫʞʙʳ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 15 ʜʦ 30 ʣʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʫ ʢʘʙʝʣʝʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʷʭ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20-40 ʣʝʪ; - ʧʦʜʩʪʘʥʮʠʠ ʠ ʦʧʦʨʳ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʦ 50 ʣʝʪ, ʦʜʥʘʢʦ ʠʭ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʤʦʞʝʪ 

ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʩʥʝʛ ʠ 

ʦʩʘʜʢʠ, ʘ ʪʘʢʞʝ ʚʠʙʨʘʮʠʡ ʦʪ ʧʨʦʝʟʞʘʶʱʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʧʦʝʟʜʦʚ. 



-44- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ ï ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠʣʠ 

ʪʝʭʥʦʣʦʛʠʠ ʪʝʨʷʶʪ ʩʚʦʶ ʮʝʥʥʦʩʪʴ ʥʝ ʠʟ-ʟʘ ʬʠʟʠʯʝʩʢʦʛʦ ʩʪʘʨʝʥʠʷ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʷ, ʘ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ 

ʠʟʤʝʥʝʥʠʠ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʡ.  ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ. 

ʇʝʨʚʳʡ ʪʠʧ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ 

ʨʘʙʦʪʳ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʘʪʴ ʪʝʭ ʞʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʚʨʝʤʝʥʠ ʠ 

ʨʝʩʫʨʩʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʥʝʚʳʛʦʜʥʳʤ. ɺ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ, ʥʘʧʨʠʤʝʨ, ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʨʝʤʷ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʠ ʫʤʝʥʴʰʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ɽʩʣʠ ʨʘʥʝʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʦ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʪʫ ʞʝ ʨʘʙʦʪʫ ʙʳʩʪʨʝʝ ʠ ʩ ʤʝʥʴʰʠʤʠ 

ʟʘʪʨʘʪʘʤʠ, ʩʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘʯʠʥʘʝʪ ʪʝʨʷʪʴ ʩʚʦʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ.  

ɺʪʦʨʦʡ ʪʠʧ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʣʝʥʠʷ ʥʘ ʨʳʥʢʝ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ 

ʬʫʥʢʮʠʷʤʠ. [2] ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʙʦʣʴʰʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɺ ʩʬʝʨʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, ʥʦʚʳʝ ʤʦʜʝʣʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʠʣʠ ʛʝʥʝʨʘʪʦʨʦʚ ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʤʝʥʴʰʠʝ 

ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʨʳʤʠ ʤʦʜʝʣʷʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʫʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʤʝʥʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʠ ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʦʙʝʩʮʝʥʠʚʘʥʠʶ.  

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʩʨʦʢ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ ʧʝʨʠʦʜʦʤ, ʚ ʪʝʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʩʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʦʧʨʘʚʜʘʥʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʦʙʦʨʫʜʦʚʘʥʠʝ ʝʱʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ, 

ʦʜʥʘʢʦ ʝʛʦ ʤʦʨʘʣʴʥʘʷ ʫʩʪʘʨʝʣʦʩʪʴ ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ. 
ʆʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʝʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʭ ʥʘʜʝʞʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʉʨʦʢ ʩʣʫʞʙʳ ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʥʘʠʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʦʧʦʨʳ ʜʣʷ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ 
ʟʜʘʥʠʷ ʜʣʷ ʧʦʜʩʪʘʥʮʠʡ.  

ʊʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ: ʯʪʦ ʵʪʦ ʠ ʟʘʯʝʤ ʦʥʦ ʥʫʞʥʦ? [1] 
ʊʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ ʦʙʥʦʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. ɺ ʢʦʥʪʝʢʩʪʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ 
ʩʠʩʪʝʤ ʵʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ, ʥʘʧʨʠʤʝʨ: 

½ ʇʝʨʝʭʦʜ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʥʘʩʦʩʳ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʝʤ ʠ 

ʦʪʦʧʣʝʥʠʝʤ. 

½ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʫʤʥʳʝ 

ʜʘʪʯʠʢʠ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ. 

½ ʇʝʨʝʭʦʜ ʧʦʜʩʪʘʥʮʠʡ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʣʘʩʩʳ ʥʘʧʨʷʞʝʥʠʡ. 

½ ʈʘʩʰʠʨʝʥʠʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʜʩʪʘʥʮʠʡ ʜʣʷ ʥʦʚʳʭ 

ʧʨʠʩʦʝʜʠʥʝʥʠʡ. 

½ ʋʩʪʘʥʦʚʢʘ ʠʩʪʦʯʥʠʢʦʚ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʧʦʜʩʪʘʥʮʠʷʭ. 

½ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʪʝʣʝʤʝʭʘʥʠʟʘʮʠʷ ʧʦʜʩʪʘʥʮʠʡ, ʦʙʥʦʚʣʝʥʠʝ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ ʠ ʘʚʪʦʤʘʪʠʢʠ. 

½ ʇʝʨʝʚʦʜ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʣʘʩʩʳ ʥʘʧʨʷʞʝʥʠʡ. 

½ ɿʘʤʝʥʘ ʧʨʦʚʦʜʦʚ ʥʘ ʥʦʚʳʝ ʩ ʙʦʣʴʰʠʤʠ ʩʝʯʝʥʠʷʤʠ ʠʣʠ ʪʨʦʩʦʚ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ 15% ʦʪ ʦʙʱʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ. 

½ ɿʘʤʝʥʘ ʩʪʘʨʳʭ ʢʦʪʣʦʚ ʠ ʢʦʥʜʠʮʠʦʥʝʨʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ ʩ 

ʬʫʥʢʮʠʝʡ ʨʝʛʫʣʠʨʦʚʢʠ ʠ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ. 
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ʊʘʢ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. ʇʨʠ ʵʪʦʤ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʛʘʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʘʢʪʫʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. [3] 

ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ çʀʥʪʝʨ ʈɸʆ ɽʕʉè, çɻʘʟʧʨʦʤè ʚʥʝʜʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤʘʤʠ ʠ ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʪʝʨʴ 

ʵʥʝʨʛʠʠ ʚ ʵʣʝʢʪʨʦʩʝʪʷʭ.   

ʊʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʪʨʝʥʜ, ʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʢʨʘʪʠʪʴ 

ʟʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢ, 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʜʦʩʪʠʞʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʜʝʞʥʫʶ ʨʘʙʦʪʫ ʵʥʝʨʛʦʩʠʩʪʝʤ ʠ ʟʘʱʠʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪ ʢʦʨʦʪʢʠʭ 

ʟʘʤʳʢʘʥʠʡ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʩʝʪʝʡ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ 

ʚʳʟʦʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ.ʋʯʠʪʳʚʘʷ ʩʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ: ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT), ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ 

ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʩʠʩʪʝʤʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʣʝʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ. 

 

Abstract 

Relay protection is a key component of the electric power industry, ensuring reliable 

operation of power systems and protection of equipment from short circuits. With the 

development of technology and the increasing complexity of networks, new challenges and 

requirements for relay protection systems are emerging.Given the rapid development of digital 

technologies such as the Internet of Things (IoT), artificial intelligence and big data, attention is 

focused on the need to integrate these technologies into relay protection systems to increase their 

efficiency and reliability. 

Keywords: elay devices, electric power systems, automation, digital technologies, relay 

protection. 



-46- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʥʝʨʛʝʪʠʢʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʜʝʞʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʧʨʝʜʦʪʚʨʘʱʘʷ ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʠ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʩʝʪʷʤʠ, ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʳʭ ʨʝʣʝʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʝʪʠ. ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ 

ʵʣʝʢʪʨʦʩʝʪʠ ʠ ʙʳʩʪʨʦ ʠʟʦʣʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ, ʤʠʥʠʤʠʟʠʨʫʷ ʚʨʝʤʷ 

ʧʨʦʩʪʦʝʚ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʝ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʥʜʦʤ ʚ ʦʙʣʘʩʪʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ 

ʵʣʝʢʪʨʦʩʝʪʝʡ, ʫʣʫʯʰʘʷ ʪʦʯʥʦʩʪʴ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʚʦʟʤʦʞʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ. ɹʣʘʛʦʜʘʨʷ ʘʥʘʣʠʟʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ ʠ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ. ʎʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ï ʵʪʦ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʩʝʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʝʝ ʧʦʚʝʜʝʥʠʝ ʠ ʧʨʠʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʣʘʩʪʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʩʝʪʝʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʥʪʝʛʨʘʮʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ 

ʟʘʱʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʝ ʠ ʩʪʘʙʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʚ 

ʮʝʣʦʤ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 

ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, 

ʩʧʦʩʦʙʥʳʝ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʵʣʝʢʪʨʦʩʝʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ. 

ɹʫʜʫʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʥʮʝʧʮʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʝʭʦʜ ʢ 

ʮʠʬʨʦʚʳʤ ʨʝʣʝʡʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʟʘʱʠʪʳ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʥʠʢʰʠʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʫʚʝʣʠʯʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʛʠʙʢʠʝ ʠ ʘʜʘʧʪʠʚʥʳʝ 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʩʝʪʠ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʩ ʨʝʣʝʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ 

ʪʦʯʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʩʦʩʪʦʷʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʫʛʨʦʟʳ ʠ ʧʨʦʙʣʝʤʳ ʚ ʨʘʙʦʪʝ ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʡʥʳʝ 

ʩʠʪʫʘʮʠʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -47- 

 
ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʫʣʫʯʰʝʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʦʙʫʯʝʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ 
ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. ʆʙʫʯʝʥʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ 
ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ 
ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʩʠʩʪʝʤ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ. 

ɹʫʜʫʱʝʝ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ, ʫʣʫʯʰʝʥʠʝʤ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʧʦʚʳʰʝʥʠʝʤ 
ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʪʝʥʜʝʥʮʠʠ ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪʴ 
ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʫʶ 
ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ ʥʦʚʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʵʣʝʢʪʨʦʩʝʪʝʡ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ ʦʪʢʨʳʚʘʝʪ 
ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʪʘʢʠʭ ʢʘʢ ʮʠʬʨʦʚʳʝ ʨʝʣʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ 
ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʛʠʙʢʠʝ ʠ ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʨʝʣʝʡʥʦʡ 
ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʝ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 
ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT) ʠ ʧʝʨʝʜʦʚʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 
ʨʝʣʝʡʥʘʷ ʟʘʱʠʪʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦʡ ʠ ʧʨʦʟʨʘʯʥʦʡ. ʄʦʥʠʪʦʨʠʥʛ ʠ 
ʜʠʘʛʥʦʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʠʚʥʦ 
ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʣʶʙʳʝ ʦʪʢʣʦʥʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʠ. 

ɺʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʚ ʩʠʩʪʝʤʳ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ 
ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʝʪʝʡ. 
ʉʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʘʥʦʤʘʣʠʠ ʠ 
ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʦʪʢʘʟʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʣʫʯʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʩʝʪʝʡ. 

ʆʜʥʘʢʦ, ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʣʝʡʥʫʶ ʟʘʱʠʪʫ ʥʝʦʙʭʦʜʠʤʦ 
ʫʯʠʪʳʚʘʪʴ ʠʭ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ 
ʩʝʪʠ ʠ ʫʷʟʚʠʤʦʩʪʴ ʢ ʢʠʙʝʨʘʪʘʢʘʤ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʢʘ ʥʘʜʝʞʥʳʭ ʩʠʩʪʝʤ ʠ ʟʘʱʠʪʳ 
ʠʥʬʦʨʤʘʮʠʠ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʣʝʢʪʨʦʩʝʪʝʡ. ʀʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ ʩʠʩʪʝʤʳ ʨʝʣʝʡʥʦʡ 

ʟʘʱʠʪʳ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʚʦʟʤʦʞʥʳʝ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʬʠʣʦʤʝʪʨʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ 

ʜʘʥʥʳʭ ʠ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʘʩʰʠʨʷʶʪ ʬʫʥʢʮʠʦʥʘʣ ʧʨʠʙʦʨʘ, ʘ ʪʘʢʞʝ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʬʠʣʦʤʝʪʨ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ, 

ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ, ʧʨʦʬʠʣʦʛʨʘʤʤʘ, DAQ-ʫʩʪʨʦʡʩʪʚʘ, 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

 

Abstract 

The article provides the content of work on upgrading the profilometer using data 

acquisition systems to expand the information content of the data obtained and reduce the time 

spent during measurements. The technical capabilities that expand the functionality of the device 

are considered, as well as their use to create a digital twin of the roughness of the machined 

surface. Software has been developed to expand the functionality of measuring equipment. 

Keywords: equipment modernization, profilometer, roughness, roughness parameters, 

digital twin, profilogram, DAQ devices, data acquisition systems. 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʜʥʦʤ ʠʟ ʧʝʨʚʳʭ ʵʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʩ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ [ʂʘʙʘʣʜʠʥ ʖ.ɻ., ʐʘʪʘʛʠʥ ɼ.ʉ., ɸʥʦʩʦʚ ʄ.ʉ., ɾʝʣʦʥʢʠʥ ʄ.ɺ.  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʝʭʘʥʦʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 

ʅʠʞʝʛʦʨʦʜ. ʛʦʩ. ʪʝʭʥ. ʫʥ-ʪ ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ, 2013. 170 ʩ.]. ʅʝʢʦʪʦʨʳʝ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ ʚʚʠʜʫ ʫʩʪʘʨʝʚʘʥʠʷ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʛʣʷʜʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʦʚ, ʜʠʘʛʨʘʤʤ, ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʳʭʦʜʥʳʭ ʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʠʩʪʦʨʠʠ ʠʟʤʝʨʝʥʠʡ. 

ʇʨʠʙʦʨʳ ʤʦʛʫʪ ʚʳʭʦʜʠʪʴ ʠʟ ʩʪʨʦʷ ʧʦ ʧʨʠʯʠʥʘʤ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʣʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʧʨʠʚʝʜʝʪ 

ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʦʪʜʝʣʴʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʤʦʜʫʣʝʡ, ʯʪʦ ʯʘʩʪʠʯʥʦ ʩʦʢʨʘʪʠʪ ʬʫʥʢʮʠʦʥʘʣ 

ʜʘʥʥʦʛʦ ʧʨʠʙʦʨʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʜʭʦʜ ʯʘʩʪʠʯʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʤʝʥʝ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʙʦʨʘ.  ʇʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʫʥʠʬʠʢʘʮʠʠ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʇʆ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.  

ʆʙʲʝʢʪʦʤ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʙʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʡ ʜʝʪʘʣʠ ï ʧʨʦʬʠʣʦʤʝʪʨ 170622. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -49- 

 

 
ʈʠʩʫʥʦʢ 1. ʃʠʮʝʚʘʷ ʧʘʥʝʣʴ ʧʨʦʬʠʣʦʤʝʪʨʘ 170622. 

 

ʅʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ (ʨʠʩ.1) ʥʘʭʦʜʠʪʩʷ ʜʠʩʧʣʝʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʧʝʨʝʢʣʶʯʘʪʝʣʠ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʙʦʨʘ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ 

ʩʦʚʨʝʤʝʥʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

1. ɼʠʩʧʣʝʡ ʟʘ ʠʟʤʝʨʝʥʠʝ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴ ʣʠʰʴ 1 ʠʟ 5 ʧʘʨʘʤʝʪʨʦʚ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʥʘ ʚʳʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʣʠʰʘʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʨʘʚʥʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚʦʟʤʦʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʝʥʠʡ.  

2. ʋʩʪʨʦʡʩʪʚʦ ʥʝ ʟʘʧʦʤʠʥʘʝʪ ʧʨʝʜʳʜʫʱʠʝ ʠʟʤʝʨʝʥʠʷ, ʠʟ-ʟʘ ʯʝʛʦ ʩʨʘʚʥʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʨʘʟʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʧʨʠʚʝʜʝʥʠʝ ʵʪʠʭ 

ʟʥʘʯʝʥʠʡ ʢ ʫʩʨʝʜʥʝʥʥʦʤʫ ʚʳʟʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ.  

3. ɼʣʷ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʥʷʪʠʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʫʞʥʦ ʚʳʚʦʜʠʪʴ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʤʝʨʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ï 

ʧʨʦʬʠʣʦʛʨʘʤʤʫ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʩʧʣʝʡ. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʙʦʨʘ ʦʛʨʘʥʠʯʝʥ ʚʳʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʛʨʘʬʠʯʝʩʢʦʝ ʦʢʥʦ ʠ ʟʘʪʨʫʜʥʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʪʝʥʜʘ ʧʫʪʝʤ 

ʠʥʪʝʛʨʘʮʠʠ ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ (DAQ)-ʩʠʩʪʝʤ. 

ɺʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʉʠʩʪʝʤʘ ʉʙʦʨʘ ɼʘʥʥʳʭ (DAQ) ï ʢʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ 

ʩʦʚʤʝʩʪʥʦ ʩ ʕɺʄ ʠ ʚʳʧʦʣʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʥʘʯʝʥʠʷʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʜʘʥʥʳʭ ʪʦʯʢʘʭ ʩ ʘʥʘʣʦʛʦʚʳʭ ʠ ʮʠʬʨʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʠʛʥʘʣʘ, 

ʘ ʪʘʢʞʝ ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʥʘʢʦʧʣʝʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʳ DAQ ʠʩʧʦʣʴʟʫʶʪ 

DAQ-ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʚ ʢʦʤʧʴʶʪʝʨ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʤ ʩʧʦʩʦʙʦʤ. ʉʦʩʪʘʚʣʷʶʱʠʤʠ ʪʘʢʦʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ɼʘʪʯʠʢ, DAQ-ʫʩʪʨʦʡʩʪʚʦ ʠ ʂʦʤʧʴʶʪʝʨ [ɼʝʥʠʩʝʥʢʦ, ɺ. ɺ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʦʤ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ / 

ɺ. ɺ. ɼʝʥʠʩʝʥʢʦ. ð ʄʦʩʢʚʘ : ɻʦʨʷʯʘʷ ʣʠʥʠʷ-ʊʝʣʝʢʦʤ, 2014. ð 606 ʩ. ð ISBN 978-5-9912-

0060-8. ð ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ // ʃʘʥʴ : ʵʣʝʢʪʨʦʥʥʦ-ʙʠʙʣʠʦʪʝʯʥʘʷ ʩʠʩʪʝʤʘ. ð URL: 

https://e.lanbook.com/book/111051 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 31.10.2024). ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ʜʣʷ 

ʘʚʪʦʨʠʟ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ.] 

ɺ ʨʦʣʠ ɼʘʪʯʠʢʘ ʚ ʵʪʦʡ ʩʭʝʤʝ ʚʳʩʪʫʧʘʝʪ ʘʣʤʘʟʥʘʷ ʠʛʣʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʱʫʧʘ 

ʧʨʦʬʠʣʦʤʝʪʨʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʠʟʤʝʨʠʪʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʱʫʧʳʚʘʥʠʝ ʥʝʨʦʚʥʦʩʪʝʡ 

ʠʟʤʝʨʷʝʤʦʡ ʜʝʪʘʣʠ. ʃʠʥʝʡʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠʛʣʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʱʫʧʘ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ ʧʨʠʙʦʨʘ. 

ʀʟʤʝʨʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʠʥʜʫʢʪʠʚʥʳʡ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʐ-ʦʙʨʘʟʥʦʤ ʬʝʨʨʠʪʦʚʦʤ ʩʝʨʜʝʯʥʠʢʝ.  



-50- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

DAQ-ʫʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ 4 ʩʪʘʥʜʘʨʪʥʳʭ ʫʟʣʘ: ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ, ʘʥʘʣʦʛʦʚʦʛʦ 

ʚʳʚʦʜʘ, ʮʠʬʨʦʚʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʙʣʦʢ ʩʯʝʪʯʠʢʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ 

ʧʨʦʬʠʣʦʤʝʪʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜʥʦʡ ʤʦʜʫʣʴ NI 9205 ʥʘ 8-ʩʣʦʪʦʚʦʤ Ethernet 

ʰʘʩʩʠ NI cDAQ-9188 NI CompactDAQ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʠʟʤʝʨʝʥʠʷ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ ʧʝʨʝʜʘʯʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʚ ʢʦʤʧʴʶʪʝʨ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʟʘʧʦʤʠʥʘʥʠʷ.  

ʂʦʤʧʴʶʪʝʨ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʨʘʡʚʝʨʘ ʚʳʧʦʣʥʷʝʪ 

ʨʝʛʠʩʪʨʘʮʠʶ ʩʠʛʥʘʣʘ ʩ DAQ-ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʘʥʘʣʠʟ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʢʦʜʦʤ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʝ LabVIEW. ʌʫʥʢʮʠʦʥʘʣ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʆ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ, ʠʟʤʝʨʝʥʠʷ, ʩʙʦʨ ʜʘʥʥʳʭ, ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ, 

ʨʝʛʠʩʪʨʘʮʠʶ ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʛʝʥʝʨʘʮʠʶ ʦʪʯʝʪʦʚ. ʕʪʦʪ 

ʬʫʥʢʮʠʦʥʘʣ ʠ ʜʘʥʥʳʝ ʧʦʣʫʯʘʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʇʆ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [ʎʠʬʨʦʚʦʡ 

ʜʚʦʡʥʠʢ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ / ɼ. ɸ. ʐʘʪʘʛʠʥ, ʄ. ɺ. ɾʝʣʦʥʢʠʥ, ʄ. 

ʉ. ɸʥʦʩʦʚ, ɼ. ɽ. ʇʣʘʪʦʥʦʚ // ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2024. ï ˉ 105-13. 

ï ʉ. 234-237. ï DOI 10.18411/trnio-01-2024-682. ï EDN AINWCG.]. 

ɺ ʩʭʝʤʫ DAQ-ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʪʝʥʜʘ ʚʦʰʣʠ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʧʨʦʬʠʣʦʤʝʪʨ 170622, ʤʦʜʫʣʴʥʘʷ ʰʠʥʘ NI 9205, 8-ʩʣʦʪʦʚʦʝ Ethernet ʰʘʩʩʠ NI cDAQ-9188 

NI CompactDAQ ʠ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ʇʦʜʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʧʦʣʥʝʥʦ 

ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 2. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʩʪʝʥʜʘ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɺ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʦʚʘʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ.  

ɺʦ ʚʢʣʘʜʢʝ ñʊʝʢʫʱʝʝ ʠʟʤʝʨʝʥʠʝò (ʨʠʩ.3,ʘ) ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʩʪʨʘʠʚʘʝʪ ʧʘʨʘʤʝʪʨʳ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʬʠʣʦʤʝʪʨʘ, ʥʘʯʠʥʘʝʪ ʠʣʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʩʥʷʪʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʟʤʝʨʝʥʠʷ. ʇʦ ʭʦʜʫ ʠʟʤʝʨʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʬʠʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʡ ʜʝʪʘʣʠ 

(ʧʨʦʬʠʣʦʛʨʘʤʤʘ). 

ɺʦ ʚʪʦʨʦʡ ʚʢʣʘʜʢʝ (ʨʠʩ.3,ʙ) ʚʢʣʘʜʢʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʟʘʚʝʨʰʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ: ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʧʨʦʬʠʣʦʛʨʘʤʤʳ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʪʦʯʢʘʤʠ (ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʬʠʣʴ ʚʳʭʦʜʠʪ ʟʘ ʫʢʘʟʘʥʥʳʝ ʛʨʘʥʠʮʳ). ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʚʳʙʨʘʪʴ ʥʦʤʝʨ ʛʨʘʬʠʢʘ ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ, ʤʝʥʷʪʴ ʜʠʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʳʭ 

ʛʨʘʥʠʮ, ʘ ʪʘʢʞʝ ʦʯʠʱʘʪʴ ʠʩʪʦʨʠʶ ʠʟʤʝʨʝʥʠʡ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -51- 

 

 
ʈʠʩʫʥʦʢ 3. ʆʢʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ: ʘ) ɺʢʣʘʜʢʘ ñʊʝʢʫʱʝʝ ʠʟʤʝʨʝʥʠʝò; ʙ) ɺʢʣʘʜʢʘ ñʀʩʪʦʨʠʷ 

ʠʟʤʝʨʝʥʠʡò. 

 

ɺʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

(Ra, Rz, Rmax, Rp, Rv), ʩʦʭʨʘʥʷʝʪ ʠʭ ʚ ʧʘʤʷʪʠ, ʚʳʚʦʜʠʪ ʧʨʦʬʠʣʦʛʨʘʤʤʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʟʤʝʨʷʝʤʦʡ ʜʝʪʘʣʠ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʢʨʠʪʠʯʝʩʢʠʤʠ ʪʦʯʢʘʤʠ. ɺʩʝ ʵʪʦ ʫʧʨʦʱʘʝʪ ʘʥʘʣʠʟ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ ʠ ʜʝʣʘʝʪ ʝʛʦ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ. 

ɹʣʦʢ-ʩʭʝʤʘ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ 

ɺ ʢʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʮʠʢʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʪʘʢʠʭ ʢʘʢ Event Keys, 

While, For, Flat Sequence ʠ ʪ.ʜ. ʋʧʨʦʱʝʥʥʘʷ ʙʣʦʢ ʩʭʝʤʘ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʦʧʠʩʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4. ʆʢʥʦ ʦʩʥʦʚʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʳ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 5.   

 

 
ʈʠʩʫʥʦʢ 4. ʋʧʨʦʱʝʥʥʘʷ ʙʣʦʢ ʩʭʝʤʘ ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ LabVIEW. 

 



-52- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 5. ʆʢʥʦ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ. 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ: 
1. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʬʠʛʫʨʘʮʠʷ 

ʫʩʪʨʦʡʩʪʚʘ. ʈʘʟʨʘʙʦʪʯʠʢ ʥʘ ʵʪʘʧʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʝʪ 
ʥʘʯʘʣʴʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʧʨʦʮʝʩʩʘ ʨʝʛʠʩʪʨʘʮʠʠ ʠ 
ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ.  

2. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʠʟʤʝʨʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʩʪʨʘʠʚʘʝʪ ʨʝʞʠʤʳ ʠ 
ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʧʨʦʬʠʣʦʤʝʪʨʘ ʢʘʢ ʥʘ ʝʛʦ ʧʨʠʙʦʨʥʦʡ ʧʘʥʝʣʠ, ʪʘʢ ʠ ʚ 
ʦʢʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

3. ʂʘʢ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʫʩʪʠʪ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ, ʠʛʣʘ 
ʧʨʦʬʠʣʦʤʝʪʨʘ ʧʨʠʜʝʪ ʚ ʜʚʠʞʝʥʠʝ ʠ ʥʘʯʥʝʪ ʩʯʠʪʳʚʘʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʩ 
ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ. ʉ ʢʘʞʜʳʤ ʮʠʢʣʦʤ ʧʨʠʙʦʨ ʚʳʜʘʝʪ ʦʜʥʦʤʝʨʥʳʡ 
ʤʘʩʩʠʚ ʟʥʘʯʝʥʠʡ ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʬʠʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ. 
ʇʨʦʛʨʘʤʤʘ ʩ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʝʡ ʚʳʧʦʣʥʷʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩ 
ʵʪʠʤ ʤʘʩʩʠʚʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʥʷʣʠ ʚʠʜ ʧʘʨʘʤʝʪʨʦʚ 
ʰʝʨʦʭʦʚʘʪʦʩʪʠ. ʊʘʢʞʝ ʧʦʣʫʯʝʥʥʳʡ ʩʠʛʥʘʣ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʪʦʯʝʢ ʥʘ 
ʛʨʘʬʠʢʝ, ʦʙʨʘʟʫʷ ʧʨʦʬʠʣʦʛʨʘʤʤʫ. 

4. ʇʦʩʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ 
ʠʟʤʝʨʝʥʠʷ, ʧʦʩʣʝʜʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦʪʨʘʞʘʶʪʩʷ ʚʦ 
ʚʢʣʘʜʢʝ ñʊʝʢʫʱʝʝ ʠʟʤʝʨʝʥʠʝò, ʚʦ ʚʢʣʘʜʢʝ ñʀʩʪʦʨʠʷ ʠʟʤʝʨʝʥʠʡò 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʥʘʣʠʟ ʚʩʝʭ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

ɺʳʚʦʜʳ 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʯʘʩʪʠʯʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʧʨʦʬʠʣʦʤʝʪʨʘ 170622 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʫʤʝʥʴʰʝʥʠʷ ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ. ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʘ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʌʫʥʢʮʠʦʥʘʣ ʠ ʜʘʥʥʳʝ ʧʦʣʫʯʘʝʤʳʝ ʩ 

ʧʦʤʦʱʴʶ ʇʆ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʧʦʜʭʦʜ ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ. ʇʦʢʘʟʘʥʳ ʚʦʟʤʦʞʥʳʝ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʀ ʚ ʥʘʫʯʥʦʡ ʩʬʝʨʝ, ʘ ʪʘʢʞʝ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʙʦʨ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʙʘʟʘʤ ʜʘʥʥʳʭ ʦ ʩʳʨʴʝʚʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʠʭ ʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ, ʘʥʘʣʠʟ ʠ 

ʧʦʩʣʝʜʫʶʱʠʡ ʩʠʥʪʝʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʙʘʟʳ ʜʘʥʥʳʭ, ʧʨʠʤʝʥʝʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʤʝʪʘʣʣʫʨʛʠʠ. 

 

Abstract 

The possibilities of using artificial intelligence (AI) in metallurgy are considered. 

Possible areas of AI use in the scientific field, as well as in the production of products, are 

shown. This includes the preliminary collection of numerous data on databases on raw materials, 

their chemical and physical properties, analysis and subsequent synthesis of the data obtained to 

predict and improve the quality of products.  

Keywords: artificial intelligence, databases, the use of artificial intelligence in 

metallurgy. 

 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʫʝʪ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ ʤʝʪʘʣʣʫʨʛʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ. ɺʥʝʜʨʝʥʠʝ ʀʀ ʚ ʤʝʪʘʣʣʫʨʛʠʠ 

ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʦʪʨʘʩʣʴʶ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʀ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ, ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ɹʫʜʫʱʝʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʥʝʦʪʜʝʣʠʤʦ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʝʨʝʡʪʠ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʇʨʦʛʥʦʟʠʨʫʶʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ - ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʤʝʪʘʣʣʫʨʛʠʠ. ɸʣʛʦʨʠʪʤʳ ʀʀ ʘʥʘʣʠʟʠʨʫʶʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʠ ʤʦʛʫʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʩʙʦʠ ʟʘ ʜʦʣʛʦ ʜʦ 

ʠʭ ʧʨʦʷʚʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʩʪʦʠ, ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʤʦʥʪ ʠ ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɹʦʣʝʝ 

ʪʦʛʦ, ʀʀ ʤʦʞʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʣʝʚʘʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʦʛʦ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʦʛʦ ʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ 

ʧʨʘʚʠʣʴʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʝʛʦ ʧʣʘʥʦʚʳʝ ʠ ʢʘʧʠʪʘʣʴʥʳʝ ʨʝʤʦʥʪʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʘʨʠʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ - ʝʱʝ ʦʜʥʘ ʚʘʞʥʘʷ ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ 

ʀʀ. ʉ ʧʦʤʦʱʴʶ ʩʝʪʠ ʜʘʪʯʠʢʦʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʧʦ ʚʩʝʤʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ, ʀʀ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -55- 

 

ʩʦʙʠʨʘʝʪ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʜʘʚʣʝʥʠʠ, ʩʦʩʪʘʚʝ ʠ ʩʚʦʡʩʪʚʘʭ ʩʧʣʘʚʦʚ, ʠ 

ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʘʭ ʚʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɸʣʛʦʨʠʪʤʳ ʀʀ ʩʧʦʩʦʙʥʳ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚʳʷʚʣʷʪʴ ʪʝʥʜʝʥʮʠʠ, ʘʥʦʤʘʣʠʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ 

ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʧʨʦʮʝʩʩʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʪʭʦʜʳ ʠ 

ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɹʦʣʴʰʫʶ ʧʦʤʦʱʴ ʀʀ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɸʣʛʦʨʠʪʤʳ 

ʀʀ ʩʧʦʩʦʙʥʳ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʥʦʚʳʭ ʩʧʣʘʚʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʦʩʪʘʚʘ ʠ ʫʩʣʦʚʠʡ 

ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ. ɺʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʀʀ, ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ 

ʚʠʨʪʫʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʠ ʟʘʪʨʘʪʳ ʥʘ ʬʠʟʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. 

ʀʀ ʪʘʢʞʝ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʳʙʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʣʘʚʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʤʝʥʝʥʠʡ, ʯʪʦ ʫʣʫʯʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ, ʚʳʧʣʘʚʣʷʝʤʳʭ ʠʟʚʝʩʪʥʳʭ ʠ 

ʥʦʚʳʭ ʩʧʣʘʚʦʚ, ʩ ʥʘʯʘʣʘ 20 ʚʝʢʘ ʚ ʤʝʪʘʣʣʦʚʝʜʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʣʠ ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʧʨʦʪʝʢʘʶʱʠʤʠ 

ʨʝʘʢʮʠʷʤʠ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʠ ʧʦʣʫʯʘʝʤʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʨʠ ʟʘʪʚʝʨʜʝʚʘʥʠʠ ʩʧʣʘʚʘ. 

ɼʣʷ ʩʧʣʘʚʦʚ ʠʟ ʜʚʫʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʠ. 

ɼʠʘʛʨʘʤʤʳ ʩʧʣʘʚʦʚ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʝʩʪʴ ʤʥʦʛʦ ʧʦʩʪʨʦʝʥʥʳʭ ʜʠʘʛʨʘʤʤ) ʫʞʝ 

ʠʤʝʶʪ ʪʨʠ ʠʟʤʝʨʝʥʠʷ (ʦʙʲʝʤʥʳʝ), ʯʪʦ ʚʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʝ ʬʘʟ 

ʩʧʣʘʚʘ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. 

ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʧʣʘʚʳ, ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʠʪ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʜʣʷ ʠʭ ʘʥʘʣʠʟʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʳ ʪʦʣʴʢʦ ʚ n-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʧʦʤʦʱʴʶ ʀʀ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʀʀ, ʪʨʝʙʫʶʪ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʬʠʟʠʯʝʩʢʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ 

ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʪʦʞʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩ ʚʥʝʜʨʝʥʠʝʤ ʀʀ. 

ʉʠʩʪʝʤʳ ʤʘʰʠʥʥʦʛʦ ʟʨʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʤʘʪʨʠʚʘʶʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʠʟʜʝʣʠʷ ʥʘ 

ʧʨʝʜʤʝʪ ʜʝʬʝʢʪʦʚ, ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʥʠʞʘʷ ʨʠʩʢ ʙʨʘʢʘ. 

ʀʀ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʥʴʰʝ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʝʬʝʢʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʦʙʣʘʩʪʷʤʠ 

ʧʨʠʤʝʥʝʥʠʷ ʀʀ, ʛʜʝ ʀʀ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʘʚʪʦʤʘʪʠʟʠʨʫʷ 

ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʣʣʦʚ, ʪʘʢʠʝ ʢʘʢ ʟʘʛʨʫʟʢʘ ʠ ʨʘʟʛʨʫʟʢʘ ʧʝʯʝʡ, ʩʚʘʨʢʘ ʠ 

ʨʝʟʢʘ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʩʦʢʨʘʱʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʫʯʥʦʤ ʪʨʫʜʝ. 

ʈʦʙʦʪʳ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʠʥʠʤʠʟʠʨʫʷ ʨʠʩʢ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʠ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʟʘʜʘʯʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʚ ʤʝʪʘʣʣʫʨʛʠʶ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʜʘʥʥʳʭ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʀʀ ʪʨʝʙʫʝʪʩʷ ʦʙʰʠʨʥʳʡ ʥʘʙʦʨ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʦ 

ʩʦʩʪʘʚʝ, ʦʙʨʘʙʦʪʢʝ, ʩʚʦʡʩʪʚʘʭ ʠ ʧʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ 

ʙʘʟ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʠ ʨʝʩʫʨʩʦʝʤʢʫʶ ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʛʨʘʮʠʷ ʀʀ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʟʘʯʘʩʪʫʶ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ. 



-56- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʜʥʘʢʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʤʝʪʘʣʣʫʨʛʠʠ ʦʯʝʚʠʜʥʳ ʠ ʩʣʠʰʢʦʤ 

ʟʥʘʯʠʪʝʣʴʥʳ, ʯʪʦʙʳ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʀʀ ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʫʶ ʦʪʨʘʩʣʴ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʣʫʯʝʥʠʶ ʧʨʦʜʫʢʮʠʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʦʤʫ ʧʦʜʭʦʜʫ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʝʪʘʣʣʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʣʘʥʜʰʘʬʪʥʦʝ ʦʩʚʝʱʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʚʘʞʥʳʤ 

ʘʩʧʝʢʪʦʤ ʜʠʟʘʡʥʘ ʩʨʝʜʳ ʠ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʆʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʠʜʠʤʦʩʪʴ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʦʧʨʝʜʝʣʷʷ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʩʪʨʦʝʥʠʷ ʠ ʘʢʮʝʥʪʳ. ʕʪʘ ʩʪʘʪʴʷ 

ʠʩʩʣʝʜʫʝʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʚʢʣʶʯʘʷ ʝʛʦ ʧʨʠʥʮʠʧʳ, ʪʝʭʥʠʢʠ 

ʠ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʕʪʘ ʨʘʙʦʪʘ ʪʘʢʞʝ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ 

ʟʥʘʯʠʤʦʩʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʥʦʝ ʦʩʚʝʱʝʥʠʝ, ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʣʘʥʜʰʘʬʪʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʚʝʪʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

 

Abstract 

In recent decades, landscape lighting has become an increasingly important aspect of 

environmental design and landscape architecture. It not only provides visibility in the dark, but 

also significantly affects the perception of space, determining scenarios for the use of the 

territory, moods and accents. This article explores various aspects of landscape lighting, 

including its principles, techniques, and impact on the perception of the environment. This work 

also focuses on the importance of landscape lighting for the sustainable development of the 

urban environment and the creation of comfortable public spaces. 
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ɺʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʟʘʚʠʩʷʱʠʡ ʦʪ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʮʚʝʪ, ʪʝʢʩʪʫʨʫ, ʬʦʨʤʫ ʦʙʲʝʢʪʦʚ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʚʝʱʝʥʠʝ 

[5]. ʉ ʧʦʤʦʱʴʶ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʚʦʩʧʨʠʷʪʠʝ  ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʫʩʠʣʠʚʘʷ ʠʣʠ ʩʤʷʛʯʘʷ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʃʘʥʜʰʘʬʪʥʦʝ ʦʩʚʝʱʝʥʠʝ 

ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʫʪʠʣʠʪʘʨʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘʤʠ ʣʘʥʜʰʘʬʪʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʪʸʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʥʦ ʠ ʠʩʢʫʩʩʪʚʦ [6]. ɺ ʘʨʭʠʪʝʢʪʫʨʝ ʠ ʣʘʥʜʰʘʬʪʥʦʤ 

ʜʠʟʘʡʥʝ ʦʩʚʝʱʝʥʠʝ ʠʛʨʘʝʪ ʟʥʘʯʠʤʫʶ ʨʦʣʴ, ʦʧʨʝʜʝʣʷʷ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʬʦʨʤʠʨʫʷ ʥʘʩʪʨʦʝʥʠʝ ʠ ʩʦʟʜʘʚʘʷ ʚʠʟʫʘʣʴʥʳʝ ʘʢʮʝʥʪʳ [1]. ʆʥʦ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠʜʘʝʪ ʵʩʪʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʥʦ ʠ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʬʦʨʪ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʚʝʱʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʚʝʪʦʜʠʦʜʳ ʠ ʫʤʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʜʠʟʘʡʥʝʨʦʚ ʠ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʷ 

ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʫʶ ʘʪʤʦʩʬʝʨʫ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ [3-4]. ʇʨʘʚʠʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʠ ʛʨʘʤʦʪʥʦ 

ʨʘʟʤʝʱʝʥʥʳʝ ʩʚʝʪʦʚʳʝ ʘʢʮʝʥʪʳ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ, ʥʦ ʠ 

ʧʦʜʯʝʨʢʥʫʪʴ ʫʥʠʢʘʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʣʘʥʜʰʘʬʪʘ [1,2,6]. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʦʙʟʦʨʫ ʪʠʧʦʣʦʛʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʝʛʦ ʧʨʠʥʮʠʧʦʚ, ʧʨʠʸʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ɺʠʜʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ [1-2] 



-58- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

½ ɼʝʢʦʨʘʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ - ʜʦʙʘʚʣʷʝʪ ʚʠʟʫʘʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʜʨʘʤʘʪʠʟʤ ʠ 

ʰʠʢ ʥʘʨʫʞʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ. ʕʪʦʪ ʪʠʧ ʦʩʚʝʱʝʥʠʷ ʧʨʠʟʚʘʥ 

ʧʦʜʯʝʨʢʥʫʪʴ ʵʩʪʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ, ʪʘʢʠʝ ʢʘʢ ʜʝʨʝʚʴʷ, 

ʩʢʫʣʴʧʪʫʨʳ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʘʨʭʠʪʝʢʪʫʨʘ, ʩʦʟʜʘʚʘʷ ʟʘʭʚʘʪʳʚʘʶʱʫʶ 

ʬʦʢʫʩʥʫʶ ʪʦʯʢʫ ʠ ʚʳʟʳʚʘʷ ʯʫʚʩʪʚʦ ʫʜʠʚʣʝʥʠʷ. 

½ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʩʚʝʱʝʥʠʝ - ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʵʩʪʝʪʠʯʝʩʢʠʤ, ʥʦ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʮʝʣʷʤ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ 

ʧʨʠʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʪʠʧʦʚ. 

¶ ʆʙʱʝʝ ʦʩʚʝʱʝʥʠʝ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʝʝ ʦʩʚʝʱʝʥʠʝ ʙʦʣʴʰʠʭ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʠʜʠʤʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʞʠʪʝʣʝʡ ʠ ʧʦʩʝʪʠʪʝʣʝʡ. 

¶ ʎʝʣʝʚʦʝ. ʅʘʧʨʘʚʣʝʥʦ ʥʘ ʦʩʚʝʱʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʫʯʘʩʪʢʦʚ 

ʣʘʥʜʰʘʬʪʘ. 

¶ ʆʭʨʘʥʥʦʝ. ʇʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʪʧʫʛʠʚʘʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʠ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʫʪʝʤ ʦʩʚʝʱʝʥʠʷ ʪʝʤʥʳʭ ʫʯʘʩʪʢʦʚ 

ʚʥʫʪʨʠ, ʚʦʢʨʫʛ ʠ ʚʥʫʪʨʠ ʟʜʘʥʠʡ, ʛʜʝ ʚʦʟʤʦʞʥʦ ʧʨʦʥʠʢʥʦʚʝʥʠʝ. 

¶ ɸʚʘʨʠʡʥʳʝ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʫʶ ʵʚʘʢʫʘʮʠʶ ʠ ʦʨʠʝʥʪʘʮʠʶ ʥʘ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʠʜʠʤʦʩʪʴ ʠ ʫʢʘʟʘʪʝʣʠ ʚʦ 

ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

¶ ʄʘʨʢʝʨʳ. ʆʙʝʩʧʝʯʠʚʘʶʪ ʚʠʟʫʘʣʴʥʳʝ ʦʨʠʝʥʪʠʨʳ ʜʣʷ ʛʨʘʥʠʮ, 

ʪʨʦʧʠʥʦʢ ʠ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ. 

ʈʘʟʣʠʯʘʶʪ ʟʘʣʠʚʘʶʱʝʝ ʦʩʚʝʱʝʥʠʝ (ʦʩʚʝʱʘʶʱʝʝ ʚʩʶ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʘ) ʠ 

ʣʦʢʘʣʴʥʦʝ (ʦʩʚʝʱʘʶʱʝʝ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʦʙʲʝʢʪʘ). ɿʘʣʠʚʘʶʱʝʝ 

ʦʩʚʝʱʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʘʚʪʦʩʪʦʷʥʢʘʭ ʠ ʚ ʤʝʩʪʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ. ʃʦʢʘʣʴʥʦʝ 

ʦʩʚʝʱʝʥʠʝ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʜʠʟʘʡʥʝʨʦʚ. ʆʥʠ ʤʦʛʫʪ ʚʠʟʫʘʣʴʥʦ 

ʨʘʩʰʠʨʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʩʚʝʪʠʚ ʫʜʘʣʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʩʦʟʜʘʪʴ ʩʚʝʪʦʚʫʶ ʘʫʨʫ, ʨʘʟʤʝʩʪʠʚ 

ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ ʟʘ ʦʙʲʝʢʪʦʤ, ʠʣʠ ʧʨʠʙʣʠʟʠʪʴ ʦʙʲʝʢʪ ʢ ʥʘʙʣʶʜʘʪʝʣʶ, ʧʦʜʩʚʝʪʠʚ ʬʦʥ [5]. 

ʇʨʠʥʮʠʧʳ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʃʘʥʜʰʘʬʪʥʦʝ ʦʩʚʝʱʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ ʦʙʱʠʡ ʜʠʟʘʡʥ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʦʧʦʣʥʷʷ ʝʛʦ ʠ ʩʦʟʜʘʚʘʷ ʛʘʨʤʦʥʠʯʥʳʡ ʦʙʨʘʟ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʥʮʠʧʦʚ, ʢʦʪʦʨʳʤʠ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʩʚʝʱʝʥʠʷ [5-6]: 

½ ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ: ʦʩʚʝʱʝʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʩʪʘʪʦʯʥʫʶ 

ʚʠʜʠʤʦʩʪʴ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

½ ʕʩʪʝʪʠʢʘ: ʩʚʝʪʦʚʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʣʘʥʜʰʘʬʪʘ, ʪʘʢʠʭ ʢʘʢ ʜʝʨʝʚʴʷ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʠʣʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʩʪʨʫʢʪʫʨʳ. 

½ ɹʘʣʘʥʩ ʠ ʧʨʦʧʦʨʮʠʠ: ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʩʚʝʪ ʠ ʪʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, 

ʩʦʟʜʘʚʘʷ ʠʥʪʝʨʝʩʥʳʝ ʚʠʟʫʘʣʴʥʳʝ ʵʬʬʝʢʪʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʸʤʦʚ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ [4-6]: 

½ ɺʝʨʭʥʝʝ ʦʩʚʝʱʝʥʠʝ (ʨʠʩ. 1.ʘ): ʩʦʟʜʘʝʪ ʦʙʱʠʡ ʩʚʝʪʦʚʦʡ ʬʦʥ, ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʨʦʞʝʢ ʠ ʧʣʦʱʘʜʦʢ. 

½ ʉʧʦʪʳ ʠ ʘʢʮʝʥʪʥʦʝ ʦʩʚʝʱʝʥʠʝ (ʨʠʩ. 1.ʙ): ʥʘʧʨʘʚʣʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ, 

ʧʦʜʯʝʨʢʠʚʘʶʱʠʝ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʩʪʘʪʫʠ ʠʣʠ ʮʚʝʪʦʯʥʳʝ 

ʢʦʤʧʦʟʠʮʠʠ. 

½ ʇʦʜʩʚʝʪʢʘ (ʨʠʩ. 1.ʚ): ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪ çʧʘʨʷʱʝʡè ʧʦʚʝʨʭʥʦʩʪʠ, 

ʢʦʛʜʘ ʩʚʝʪ ʠʩʪʦʯʘʝʪʩʷ ʩʥʠʟʫ, ʧʨʠʜʘʚʘʷ ʜʠʥʘʤʠʯʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʫ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -59- 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʸʤʳ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ: ʘ) ʚʝʨʭʥʝʝ ʦʩʚʝʱʝʥʠʝ; ʙ) ʩʧʦʪʳ ʠ ʘʢʮʝʥʪʥʦʝ 

ʦʩʚʝʱʝʥʠʝ; ʚ) ʧʦʜʩʚʝʪʢʘ. 

 

ɺʣʠʷʥʠʝ ʩʚʝʪʘ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ  

ʉʚʝʪ ʩʦʟʜʘʝʪ ʪʝʥʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʜʦʙʘʚʠʪʴ ʛʣʫʙʠʥʳ ʠ ʪʝʢʩʪʫʨʳ ʚ ʣʘʥʜʰʘʬʪ. ʀʛʨʘ 

ʩʚʝʪʘ ʠ ʪʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʠʟʫʘʣʴʥʳʭ ʜʦʨʦʞʝʢ ʠ ʘʢʮʝʥʪʦʚ, ʥʘʧʨʘʚʣʷʷ 

ʚʟʛʣʷʜ ʟʨʠʪʝʣʷ. ʉʚʝʪ ʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʣʘʥʜʰʘʬʪʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ [2]: 

¶ ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ. ʍʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ ʧʨʠʷʪʥʳʤ ʜʣʷ ʛʣʘʟ. ʗʨʢʠʡ, ʨʦʚʥʳʡ ʩʚʝʪ ʤʦʞʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʜʝʪʘʣʠ, ʵʣʝʤʝʥʪʳ ʣʘʥʜʰʘʬʪʘ ʠ ʜʨʫʛʠʝ 

ʠʥʪʝʨʝʩʥʳʝ ʦʙʲʝʢʪʳ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ. 

¶ ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʚʠʛʘʮʠʷ. ʍʦʨʦʰʝʝ ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ ʩʜʝʣʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ ʠ ʧʨʝʜʩʢʘʟʫʝʤʳʤ ʠ ʧʦʤʦʯʴ ʣʶʜʷʤ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʥʝʤ. 

¶ ɺʳʜʝʣʝʥʠʝ. ʆʥʦ ʧʦʤʦʛʘʝʪ ʚʳʜʝʣʠʪʴ ʦʩʦʙʳʝ ʤʝʩʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢʠʝ 

ʢʘʢ ʧʘʤʷʪʥʠʢʠ, ʬʦʥʪʘʥʳ ʠ ʩʢʫʣʴʧʪʫʨʳ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ ʚʘʞʥʦʩʪʴ ʠ 

ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ. 

¶ ɸʪʤʦʩʬʝʨʘ. ʗʨʢʠʡ, ʜʠʥʘʤʠʯʥʳʡ ʩʚʝʪ ʩʦʟʜʘʝʪ ʵʥʝʨʛʠʯʥʦʝ ʠ ʘʢʪʠʚʥʦʝ 

ʥʘʩʪʨʦʝʥʠʝ. 
ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʰʝʭʦʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʣʘʥʜʰʘʬʪʦʚ - ʦʜʥʘ ʠʟ 

ʛʣʘʚʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʨʝʰʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 
ʕʬʬʝʢʪʠʚʥʦʝ ʦʩʚʝʱʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ ʚʠʜʠʤʦʩʪʴ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ 
ʣʶʜʠ ʤʦʛʫʪ ʢʦʤʬʦʨʪʥʦ ʠ ʙʝʟʦʧʘʩʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ. ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ 
ʫʯʠʪʳʚʘʪʴ ʠ ʩʦʙʣʶʜʘʪʴ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʩʚʝʱʝʥʠʷ: 

ï ɺʳʙʦʨ ʩʚʝʪʠʣʴʥʠʢʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʚʝʪʠʣʴʥʠʢʘʤʠ, 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʜʚʠʞʝʥʠʷ, ʚʠʜʠʤʦʩʪʴ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʦʦʙʨʘʞʝʥʠʷ. 

ʇʨʘʚʠʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʚʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 
ʫʯʝʪʘ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʂʘʯʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʝʪ 
ʚʠʜʠʤʦʩʪʴ ʧʝʰʝʭʦʜʦʚ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʘ 
ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʢʦʤʬʦʨʪ ʠ ʥʘʜʝʞʥʦʩʪʴ ʛʦʨʦʞʘʥ [2]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʚʝʱʝʥʠʷ 
ʅʠʟʢʦʚʦʣʴʪʥʘʷ ʩʚʝʪʦʜʠʦʜʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʦʜʩʚʝʪʢʘ [1, 5] 
ʉʚʝʪʦʜʠʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʩʪʘʥʜʘʨʪʦʤ ʚ ʦʩʚʝʱʝʥʠʠ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʤʥʦʛʦʦʙʨʘʟʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʥʘʩʪʨʦʡʢʝ ʮʚʝʪʘ ʠ ʷʨʢʦʩʪʠ. ʆʩʦʙʝʥʥʦʩʪʴ 
ʥʠʟʢʦʚʦʣʴʪʥʦʡ ʩʚʝʪʦʜʠʦʜʥʦʡ ʧʦʜʩʚʝʪʢʠ ï ʧʠʪʘʥʠʝ ʦʪ 12-14 ʚʦʣʴʪʦʚʦʡ ʩʝʪʠ. ʆʩʥʦʚʥʳʤʠ 
ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʥʠʟʢʦʚʦʣʴʪʥʦʡ ʩʚʝʪʦʜʠʦʜʥʦʡ ʧʦʜʩʚʝʪʢʠ ʷʚʣʷʶʪʩʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 
ʤʠʥʠʤʠʟʘʮʠʷ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ, ʦʜʥʘʢʦ ʧʨʠʭʦʜʠʪʩʷ ʞʝʨʪʚʦʚʘʪʴ ʜʣʠʥʦʡ ʢʘʙʝʣʴʥʳʭ ʪʨʘʩʩ.  

ʉʠʩʪʝʤʳ ʫʤʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʦʩʚʝʱʝʥʠʷ [3] 
ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʠʝʤ (ʉʋʆ) ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʦʩʚʝʱʝʥʠʝ ʩ ʫʤʥʳʤʠ ʜʦʤʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʝʣʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 



-60- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʉʋʆ ʦʙʣʘʜʘʝʪ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ɺʦʪ ʦʩʥʦʚʥʳʝ ʠʟ 

ʥʠʭ: 
+ ʇʣʶʩʳ: 
ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʘʩʪʨʦʡʢʘ ʩʮʝʥʘʨʠʝʚ, ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʢʘʩʪʦʤʠʟʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ. 
ï ʄʠʥʫʩʳ: 
ʎʝʥʘ ʫʩʪʘʥʦʚʢʠ, ʩʣʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʥʪʝʨʥʝʪʘ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʦʙʥʦʚʣʝʥʠʷ, ʧʨʦʙʣʝʤʳ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ. 
ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʘʥʜʰʘʬʪʥʦʝ ʦʩʚʝʱʝʥʠʝ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ 

ʫʪʠʣʠʪʘʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʬʦʨʤʠʨʫʝʪ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʥʦ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʳʝ 
ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʜʯʝʨʢʠʚʘʝʪ ʢʨʘʩʦʪʫ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʥʠʢʘʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ 
ʪʝʨʨʠʪʦʨʠʠ. ʆʥʦ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʩʪʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʠ ʥʘ 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʥʜʰʘʬʪʥʦʝ ʦʩʚʝʱʝʥʠʝ ï ʵʪʦ 
ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʩʧʨʠʷʪʠʝ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ, 
ʢʦʤʬʦʨʪʥʳʭ ʠ ʵʩʪʝʪʠʯʝʩʢʠ-ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ 
ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʩʚʝʪʦʜʠʦʜʦʚ ʠ ʫʤʥʳʭ ʩʠʩʪʝʤ ʦʩʚʝʱʝʥʠʷ ʘʨʭʠʪʝʢʪʦʨʳ ʠ 
ʜʠʟʘʡʥʝʨʳ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʛʘʨʤʦʥʠʯʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʷʪʴ ʦʩʚʝʱʝʥʠʝʤ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ ʘʢʪʠʚʥʦʩʪʠ ʣʶʜʝʡ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʀʛʦʨʷ ɺʘʩʠʣʝʚʩʢʦʛʦ, 

ʠʟʚʝʩʪʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ʉʉʉʈ, ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʝʢʪʘʤ, ʪʘʢʠʤ ʢʘʢ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʧʘʥʩʠʦʥʘʪ çɼʨʫʞʙʘè ʠ 

ʧʘʥʩʠʦʥʘʪ çʆʪʨʘʜʥʦʝè, ʢʦʪʦʨʳʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʝʛʦ ʫʥʠʢʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ ʠ ʚʥʠʤʘʥʠʝ ʢ ʜʝʪʘʣʷʤ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʩʪʘʪʴʝ 

ʚʳʷʚʣʷʶʪʩʷ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ɺʘʩʠʣʝʚʩʢʠʡ ʠʩʧʦʣʴʟʦʚʘʣ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʘʨʤʦʥʠʯʥʳʭ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -61- 

 

ʧʨʦʩʪʨʘʥʩʪʚ, ʩʦʯʝʪʘʶʱʠʭ ʧʨʠʨʦʜʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʵʩʪʝʪʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. ʉʪʘʪʴʷ ʪʘʢʞʝ ʦʩʚʝʱʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ɺʘʩʠʣʝʚʩʢʦʛʦ ʚ ʨʘʟʚʠʪʠʝ 

ʩʦʚʝʪʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʝʛʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʥʪʝʛʨʘʮʠʠ ʟʜʘʥʠʡ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʨʦʨʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʚʝʪʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʧʨʠʨʦʜʥʘʷ 

ʠʥʪʝʛʨʘʮʠʷ, ʧʘʥʩʠʦʥʘʪ çɼʨʫʞʙʘè, ʧʘʥʩʠʦʥʘʪ çʆʪʨʘʜʥʦʝè. 

 

Abstract 

The article is devoted to the analysis of the architectural approach of Igor Vasilevsky, a 

famous architect of the USSR, to the design of resort complexes. Special attention is paid to 

projects such as the Druzhba International Boarding House and the Otradnoye Boarding House, 

which demonstrate its unique design solutions and attention to the details of the internal 

organization of space. The article identifies the principles that Vasilevsky used to create 

harmonious spaces combining natural elements with functional and aesthetic requirements. The 

article also highlights Vasilevsky's significant contribution to the development of Soviet 

architecture of resort complexes and his desire to integrate buildings into the environment. 

Keywords: resort complexes, Soviet architecture, natural integration, Druzhba boarding 

house, Otradnoye boarding house. 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʛʦʨʦʜʩʢʠʭ 

ʧʦʩʪʨʦʝʢ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʝʛʦ ʮʝʣʝʚʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʧʦʜʭʦʜʳ ʢ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ ʠ ʨʘʩʩʣʘʙʣʷʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʪʜʳʭʘ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʛʨʘʤʦʪʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʟʜʘʥʠʷ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʀʤʝʥʥʦ 

ʜʘʥʥʳʝ ʧʨʠʥʮʠʧʳ ʦʪʨʘʞʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ ʟʘʩʣʫʞʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ʈʦʩʩʠʠ ʀʛʦʨʷ 

ɺʘʩʠʣʝʚʩʢʦʛʦ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʀʛʦʨʷ ɺʘʩʠʣʝʚʩʢʦʛʦ ʠʟʚʝʩʪʥʘ ʩʦʯʝʪʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠ 

ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʦʥ ʩʪʨʝʤʠʪʩʷ ʩʦʟʜʘʪʴ ʛʘʨʤʦʥʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʦʪʨʘʞʘʶʱʝʝ ʫʥʠʢʘʣʴʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʪʚʝʯʘʶʱʝʝ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʯʝʣʦʚʝʢʘ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʪʨʝʙʫʝʪ ʫʯʝʪʘ 

ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ: ʩʦʟʜʘʥʠʷ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʣʘʢʩʘʮʠʠ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘʙʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ, ʠ ʛʨʘʤʦʪʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ɼʘʥʥʳʝ ʘʩʧʝʢʪʳ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʜʭʦʜʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʛʦʨʦʜʩʢʠʭ ʧʨʦʝʢʪʘʭ, ʯʘʩʪʦ ʬʦʢʫʩʠʨʫʶʱʠʭʩʷ ʥʘ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʧʨʦʝʢʪʦʚ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʀʛʦʨʷ ɺʘʩʠʣʝʚʩʢʦʛʦ ʩʪʘʣʘ 

ʜʝʨʝʚʷʥʥʘʷ ʟʘʛʦʨʦʜʥʘʷ ʛʦʩʪʠʥʠʮʘ ʚ ɿʘʚʠʜʦʚʦ. ʇʨʦʝʢʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 15 ʥʦʤʝʨʦʚ ʩ 

ʚʝʩʪʠʙʶʣʝʤ, ʙʠʣʣʠʘʨʜʥʦʡ ʠ ʢʠʥʦʫʩʪʘʥʦʚʢʦʡ. ʇʣʘʥʠʨʦʚʦʯʥʦʝ ʨʝʰʝʥʠʝ ʛʦʩʪʠʥʠʮʳ 

ʚʧrʦʣʥʝʥʦ ʚ ʚʠʜʝ ʝʣʦʚʦʡ ʰʠʰʢʠ. ɹʘʣʢʦʥʳ-ʣʦʜʞʠʠ ʧʦʚʝʨʥʫʪʳ ʥʘ 45Á, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʚʩʝʭ ʥʦʤʝʨʦʚ.  

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤʠ ʨʘʙʦʪʘʤʠ ʀʛʦʨʷ ɺʘʩʠʣʝʚʩʢʦʛʦ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʫʨʦʨʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʶʪʩʷ ʧʘʥʩʠʦʥʘʪ çɼʨʫʞʙʘè, ʘ ʪʘʢʞʝ ʧʘʥʩʠʦʥʘʪ ʄʂ ʄɻʂ ʂʇʉʉ 

çʆʪʨʘʜʥʦʝè. ɼʘʥʥʳʝ ʧʦʩʪʨʦʡʢʠ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʪʨʘʞʘʶʪ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣ ʘʨʭʠʪʝʢʪʦʨ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪ ʀʛʦʨʷ ɺʘʩʠʣʝʚʩʢʦʛʦ ʷʚʣʷʝʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʧʘʥʩʠʦʥʘʪ çɼʨʫʞʙʘè, ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ 1985 ʛʦʜʫ (ʨʠʩ. 1). 



-62- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʇʘʥʩʠʦʥʘʪ çɼʨʫʞʙʘè. 

 

ɺʥʝʰʥʠʡ ʦʙʣʠʢ ʧʘʥʩʠʦʥʘʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ, ʥʘʚʠʩʰʠʡ 

ʥʘʜ ʢʨʳʤʩʢʠʤʠ ʩʢʣʦʥʘʤʠ. ʇʣʘʥʠʨʦʚʢʘ ʟʜʘʥʠʷ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʢʦʣʝʮ, ʛʜʝ 

ʞʠʣʳʝ ʧʦʤʝʱʝʥʠʷ ʨʘʟʤʝʱʝʥʳ ʧʦ ʚʥʝʰʥʝʤʫ ʢʦʣʴʮʝʚʦʤʫ ʢʦʥʪʫʨʫ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʢʥʘ 

ʥʦʤʝʨʦʚ ʨʘʟʤʝʱʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʢʘʞʜʦʛʦ 

ʥʦʤʝʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʩʝʪʠʪʝʣʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʝʨʮʘʪʴ ʧʝʡʟʘʞʠ ʤʦʨʷ ʠʣʠ ʣʝʩʘ. 

ʄʝʞʜʫ ʙʣʦʢʘʤʠ ʥʦʤʝʨʦʚ ʠ ʦʩʪʝʢʣʝʥʥʳʤ ʘʪʨʠʫʤʦʤ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʪʢʨʳʪʳʝ ʜʚʦʨʳ. 

ʂʦʤʧʦʟʠʮʠʦʥʥʳʤ ʷʜʨʦʤ ʚʳʩʪʫʧʘʶʪ ʢʦʥʮʝʨʪʥʳʡ ʟʘʣ ʠ ʙʘʩʩʝʡʥ, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ 

ʚʠʩʷʯʝʡ ʯʘʰʠ. ɺʥʫʪʨʝʥʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʥʩʠʦʥʘʪʘ ʥʘʧʦʣʥʝʥʳ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʝʪʦʤ 

ʙʣʘʛʦʜʘʨʷ ʘʪʨʠʫʤʘʤ ʠ ʦʩʪʝʢʣʝʥʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ. ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʵʩʪʝʪʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʪʜʳʭʘʶʱʠʭ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʨʝʘʙʠʣʠʪʘʮʠʠ.  

ɺ 1996 ʛʦʜʫ ʀʛʦʨʴ ɺʘʩʠʣʝʚʩʢʠʡ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤ ʚʳʜʘʶʱʠʤʩʷ ʘʨʭʠʪʝʢʪʦʨʦʤ 

ʉʉʉʈ, ʀʣʴʝʡ ʏʝʨʥʷʚʩʢʠʤ, ʧʨʠʩʪʫʧʠʣ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʘʥʩʠʦʥʘʪʘ ʄʂ ʄɻʂ ʂʇʉʉ 

çʆʪʨʘʜʥʦʝè ʥʘ 300 ʤʝʩʪ ʚ ʂʨʘʩʥʦʛʦʨʩʢʦʤ ʨʘʡʦʥʝ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʞʠʚʦʧʠʩʥʦʤ 

ʧʦʙʝʨʝʞʴʝ ʨʝʢʠ ʉʝʥʠʯʢʘ. ʇʣʘʩʪʠʯʝʩʢʠʡ ʦʙʲʝʤ ʢʦʤʧʣʝʢʩʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʨʘʩʥʦʡ 

ʢʦʤʧʦʟʠʮʠʠ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ ʦʢʨʫʞʘʶʱʠʡ ʨʝʣʴʝʬ. ɺ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʢʦʨʧʫʩʝ ʥʘʭʦʜʷʪʩʷ ʚʝʩʪʠʙʶʣʴ, ʟʨʠʪʝʣʴʥʳʡ ʟʘʣ ʥʘ 340 ʤʝʩʪ, ʦʙʝʜʝʥʥʳʡ ʟʘʣ, ʙʠʙʣʠʦʪʝʢʘ, 

ʤʝʜʠʮʠʥʩʢʘʷ ʛʨʫʧʧʘ, ʙʘʨ ʩ ʙʠʣʴʷʨʜʥʦʡ ʠ ʠʛʨʦʚʳʝ ʢʣʫʙʥʳʝ ʢʦʤʥʘʪʳ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʦʙʱʝʩʪʚʝʥʥʳʡ ʠ ʞʠʣʦʡ ʢʦʨʧʫʩʘ 

ʢʦʤʧʣʝʢʩʘ, ʚʳʩʪʫʧʘʝʪ ʟʠʤʥʠʡ ʩʘʜ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʪʢʨʳʪʳʝ ʣʝʩʪʥʠʮʳ ʠ ʪʝʨʨʘʩʳ. ʕʪʦʪ ʩʘʜ ʜʦʧʦʣʥʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʚʦʜʦʝʤʦʤ ʠ ʫʢʨʘʰʝʥ ʜʝʢʦʨʘʪʠʚʥʦʡ ʩʢʫʣʴʧʪʫʨʦʡ, ʩʦʟʜʘʚʘʷ ʢʣʶʯʝʚʦʡ ʘʢʮʝʥʪ ʚʩʝʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. 

ʉʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʪʦ, ʢʘʢ ʚʳʧʦʣʥʝʥʳ ʠʥʪʝʨʴʝʨʳ ʧʘʥʩʠʦʥʘʪʘ. ʄʦʞʥʦ 

ʧʨʦʩʣʝʜʠʪʴ, ʯʪʦ ʀʛʦʨʴ ɺʘʩʠʣʝʚʩʢʠʡ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʦʙʨʘʱʘʣ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʟʜʘʥʠʷ, ʥʦ ʠ ʥʘ ʚʧʝʯʘʪʣʝʥʠʝ ʦʪ ʟʜʘʥʠʷ ʠʟʥʫʪʨʠ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʨʘʙʦʪ ʀʛʦʨʷ ɺʘʩʠʣʝʚʩʢʦʛʦ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʧʨʠʥʮʠʧʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʨʭʠʪʝʢʪʦʨʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ: 

½ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʩʢʨʳʪʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

(ʩʦʟʜʘʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ, ʢʘʢ ʚʥʫʪʨʝʥʥʝ, ʪʘʢ ʠ 

ʚʥʝʰʥʝ; ʞʠʣʘʷ ʩʨʝʜʘ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʜʠʢʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʨʠʚʳʯʥʦʡ ʞʠʣʦʡ ʷʯʝʡʢʠ); 

½ ʧʨʠʥʮʠʧ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʷʜʨʘ (ʥʘʣʠʯʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʦʝ ʩʚʷʟʳʚʘʝʪ ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʙʣʦʢʠ); 

½ ʧʨʠʥʮʠʧ ʩʦʙʣʶʜʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

(ʦʨʛʘʥʠʯʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʟʜʘʥʠʷ ʚ ʣʘʥʜʰʘʬʪʥʫʶ ʩʨʝʜʫ); 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -63- 

 

½ ʧʨʠʥʮʠʧ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ (ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʦʟʜʦʨʦʚʣʝʥʠʶ ʧʦʩʝʪʠʪʝʣʝʡ 

ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ); 

½ ʧʨʠʥʮʠʧ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ (ʧʦʚʦʨʦʪ ʞʠʣʳʭ ʷʯʝʝʢ ʥʘ 45Á ʠ 

60Á, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʠʜʝʪ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʝ ʩʦʟʜʘʝʪ 

ʥʝʫʜʦʙʩʪʚ ʜʣʷ ʦʪʜʳʭʘ ʛʦʩʪʝʡ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ); 

½ ʧʨʠʥʮʠʧ ʩʦʟʜʘʥʠʷ ʧʝʨʚʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ (ʩʦʟʜʘʥʠʝ ʚʩʪʨʝʯʘʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ ï ʘʪʨʠʫʤʘ, ʟʠʤʥʝʛʦ ʩʘʜʘ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʜʚʦʨʠʢʘ ʚ ʬʦʡʝ ʠ ʪ.ʧ.). 

ʇʨʠʥʮʠʧʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʀʛʦʨʝʤ ɺʘʩʠʣʝʚʩʢʠʤ, ʦʩʪʘʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʘʨʭʠʪʝʢʪʦʨʳ ʚʩʸ ʙʦʣʴʰʝ ʩʪʨʝʤʷʪʩʷ ʢ ʩʦʟʜʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚ, 

ʩʦʯʝʪʘʶʱʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʵʩʪʝʪʠʢʫ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ. ʅʘʩʣʝʜʠʝ ʘʨʭʠʪʝʢʪʦʨʘ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ. ɽʛʦ ʧʨʦʝʢʪʳ ʩʣʫʞʘʪ 

ʧʨʠʤʝʨʦʤ ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩ ʧʨʠʨʦʜʦʡ, 

ʩʦʟʜʘʚʘʪʴ ʵʤʦʮʠʦʥʘʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʥʦ ʠ ʫʣʫʯʰʘʶʪ ʬʠʟʠʯʝʩʢʦʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʯʝʣʦʚʝʢʘ. ɺ ʙʫʜʫʱʝʤ ʧʦʜʭʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɺʘʩʠʣʝʚʩʢʠʤ, ʤʦʛʫʪ ʚʜʦʭʥʦʚʠʪʴ ʥʦʚʳʝ 

ʧʦʢʦʣʝʥʠʷ ʘʨʭʠʪʝʢʪʦʨʦʚ ʥʘ ʩʦʟʜʘʥʠʝ ʢʫʨʦʨʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ 

ʵʪʠ ʪʨʘʜʠʮʠʠ, ʘʜʘʧʪʠʨʫʷʩʴ ʢ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʚʳʟʦʚʘʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ (BIM) ʚʩʸ ʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ 3D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʸʪʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʜʭʦʜʘ ʢ ʩʦʟʜʘʥʠʶ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ ʚ ʃʀʈɸ-ʉɸʇʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Revit: ʵʢʩʧʦʨʪ 

ʤʦʜʝʣʠ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ ʧʣʘʛʠʥ, ʵʢʩʧʦʨʪ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʬʦʨʤʘʪʝ IFC ʠ ʝʸ 

ʦʙʨʘʙʦʪʢʘ ʚ ʉɸʇʌʀʈ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʧʦʵʪʘʞʥʳʭ ʧʣʘʥʦʚ ʚ ʬʦʨʤʘʪʝ DXF ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʛʝʥʝʨʘʮʠʝʡ ʩʭʝʤʳ ʚ ʉɸʇʌʀʈ-ɻɽʅɽʈɸʊʆʈ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʦʮʝʩʩʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

DXF-ʧʣʘʥʦʚ ʠ ʛʝʥʝʨʘʮʠʝʡ ʩʭʝʤʳ ʯʝʨʝʟ ʉɸʇʌʀʈ-ɻɽʅɽʈɸʊʆʈ. ʕʪʦʪ ʤʝʪʦʜ 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢ ʧʦʪʝʨʴ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʠ 

ʧʨʦʝʢʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʀʈɸ-ʉɸʇʈ, Revit, BIM, ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʛʨʘʤʤ, ʨʘʩʯʸʪʥʘʷ 

ʩʭʝʤʘ, ʵʢʩʧʦʨʪ ʤʦʜʝʣʠ, IFC, DXF, ʉɸʇʌʀʈ-ɻɽʅɽʈɸʊʆʈ, ʩʪʨʦʠʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

 

Abstract 

With the advancement of Building Information Modeling (BIM) technologies, the search 

for optimal methods of integrating software suites for 3D design and calculations is becoming 



-64- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

increasingly relevant. This article examines three different approaches to creating a structural 

model in LIRA-SAPR using Revit: exporting the model through a built-in plugin, exporting the 

analytical model in IFC format and processing it in SAPFIR, and creating floor plans in DXF 

format with subsequent model generation in SAPFIR-GENERATOR. The advantages and 

disadvantages of each method are analyzed. The most effective method in terms of accuracy and 

control over the modeling process is the one that utilizes DXF plans and model generation 

through SAPFIR-GENERATOR. This method minimizes the risk of data loss and ensures a high 

degree of compliance with project requirements. 

Keywords: LIRA-SAPR, Revit, BIM, software integration, structural model, model 

export, IFC, DXF, SAPFIR-GENERATOR, building modeling 

 

ɺʚʝʜʝʥʠʝ 

ʊʘʢ ʢʘʢ ʩʝʡʯʘʩ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ 3D ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ BIM 

(Building Information Modelling) ʪʝʭʥʦʣʦʛʠʡ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʠ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʠ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʷʭ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ 

ʨʘʩʯʸʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʃʀʈɸ-ʉɸʇʈ, ʘ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʝʡ ð Revit. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʩʧʦʩʦʙ ʩʚʷʟʘʪʴ ʜʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ 

ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʟʜʘʥʠʷ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ ʟʜʘʥʠʷ ʠʣʠ 

ʩʦʦʨʫʞʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʃʀʈɸ-ʉɸʇʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Revit. ʈʘʩʩʤʦʪʨʠʤ 

ʩʣʝʜʫʶʱʠʝ ʠʟ ʥʠʭ: 

1. ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚ Revit c ʵʢʩʧʦʨʪʦʤ ʚ ʃʀʈʋ-ʉɸʇʈ ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʦʛʦ ʧʣʘʛʠʥʘ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʠʥʪʝʛʨʘʮʠʠ; [4] 

2. ʕʢʩʧʦʨʪ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʟ Revit ʚ IFC (Industry Foundation 

Classes), ʟʘʛʨʫʟʢʘ IFC ʚ ʉɸʇʌʀʈ (ʧʨʝʜʧʨʦʮʝʩʩʦʨ ʜʣʷ ʃʀʈʓ-ʉɸʇʈ), ʠ 

ʧʝʨʝʜʘʯʘ ʤʦʜʝʣʠ ʚ ʃʀʈʋ-ʉɸʇʈ; 

3. ʉʦʟʜʘʥʠʝ ʧʦʵʪʘʞʥʳʭ ʧʣʘʥʦʚ ʚ ʬʦʨʤʘʪʝ DXF ʚʨʫʯʥʫʶ ʩ ʵʢʩʧʦʨʪʦʤ ʚ 

ʉɸʇʌʀʈ-ɻɽʅɽʈɸʊʆʈ (ʩʠʩʪʝʤʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʉɸʇʌʀʈ). [3] 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʩʧʦʩʦʙ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ: 

1. ʉʧʦʩʦʙ ˉ 1; 

ʕʪʦʪ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʠ ʫʜʦʙʥʳʤ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʪʘʢ ʢʘʢ ʥʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢʠʭ 

ʢʘʢ ʉɸʇʌʀʈ ʠʣʠ AutoCAD. ɺʩʪʨʦʝʥʥʳʡ ʧʣʘʛʠʥ ʃʀʈɸ-ʉɸʇʈ ʜʣʷ Revit ʧʦʟʚʦʣʷʝʪ 

ʥʘʧʨʷʤʫʶ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʤʦʜʝʣʴ ʠʟ Revit ʚ ʨʘʩʯʸʪʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʣʘʛʠʥ ʪʘʢʞʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʫʭʩʪʦʨʦʥʥʶʶ ʠʥʪʝʛʨʘʮʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ 

ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʦʪʦʙʨʘʞʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʨʘʩʯʸʪʘ ʚ Revit, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ. ʕʪʦ ʫʜʦʙʥʦ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʤʦʜʝʣʴ: ʠʟʤʝʥʝʥʠʷ, ʚʥʝʩʸʥʥʳʝ ʚ Revit, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚ 

ʃʀʈɸ-ʉɸʇʈ, ʠ ʥʘʦʙʦʨʦʪ. ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʤʦʜʝʣʠ ʠʟ Revit ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʦʰʠʙʢʠ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʙʫʜʝʪ ʠʩʧʨʘʚʣʷʪʴ ʚʨʫʯʥʫʶ.  

2. ʉʧʦʩʦʙ ˉ 2; 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʟʜʘʸʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʚ Revit. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ, 

ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʘʩʯʸʪʘ ʢʦʥʩʪʨʫʢʮʠʡ (ʤʘʪʝʨʠʘʣʳ, ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʪ. ʜ.). 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʦʟʜʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ Revit, ʝʸ ʥʝʦʙʭʦʜʠʤʦ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚ ʬʦʨʤʘʪ IFC. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʵʢʩʧʦʨʪʘ ʚ 

Revit, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ ʬʘʡʣʘ ʠ ʫʢʘʟʘʪʴ ʧʘʨʘʤʝʪʨʳ 
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ʵʢʩʧʦʨʪʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʵʢʩʧʦʨʪʘ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʢʦʨʨʝʢʪʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʤʦʜʝʣʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʛʨʘʤʤʘʭ. 

ʕʢʩʧʦʨʪʠʨʦʚʘʥʥʘʷ IFC-ʤʦʜʝʣʴ ʟʘʪʝʤ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʉɸʇʌʀʈ, ʧʨʝʜʧʨʦʮʝʩʩʦʨ ʜʣʷ 

ʃʀʈɸ-ʉɸʇʈ. ʉɸʇʌʀʈ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʜʦʨʘʙʘʪʳʚʘʪʴ ʤʦʜʝʣʴ ʧʝʨʝʜ ʝʸ 

ʧʝʨʝʜʘʯʝʡ ʚ ʨʘʩʯʸʪʥʳʡ ʢʦʤʧʣʝʢʩ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʤʦʜʝʣʠ ʧʨʦʝʢʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʫʪʦʯʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʨʘʩʯʸʪʘ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʚ ʉɸʇʌʀʈ ʤʦʜʝʣʴ ʧʝʨʝʜʘʸʪʩʷ ʚ ʃʀʈɸ-ʉɸʇʈ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʘ. ʕʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʵʢʩʧʦʨʪʘ ʠʟ ʉɸʇʌʀʈ ʚ ʬʦʨʤʘʪ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʃʀʈɸ-ʉɸʇʈ, ʧʦʩʣʝ ʯʝʛʦ ʤʦʜʝʣʴ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʨʘʩʯʸʪʥʳʡ ʢʦʤʧʣʝʢʩ. 

ɿʜʝʩʴ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʨʝʥʘ ʠ ʨʘʩʩʯʠʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʝʢʪʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ, ʭʦʪʷ ʠ 

ʨʘʙʦʪʘʶʱʝʡ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. 

ʆʜʥʘʢʦ ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʧʨʠ ʢʦʥʚʝʨʪʘʮʠʠ ʚ IFC. 

3. ʉʧʦʩʦʙ ˉ 3; 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʧʦʩʦʙʝ ʩʚʷʟʢʘ ʩ Revit ʤʠʥʠʤʘʣʴʥʘ, ʥʦ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ 

ʥʘʩʪʨʦʡʢʦʡ ʵʢʩʧʦʨʪʘ ʧʣʘʥʦʚ ʚ DXF, ʯʪʦ ʫʧʨʦʱʘʝʪ ʠʭ ʩʦʟʜʘʥʠʝ. ʆʜʥʘʢʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʨʘʙʦʪʳ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʚʨʫʯʥʫʶ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʩʥʘʯʘʣʘ ʩʦʟʜʘʶʪʩʷ ʧʦʵʪʘʞʥʳʝ ʧʣʘʥʳ ʚ 

ʬʦʨʤʘʪʝ DXF, ʘ ʵʣʝʤʝʥʪʳ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʩʣʦʷʤ. ɿʘʪʝʤ ʚ 

ʉɸʇʌʀʈ-ɻɽʅɽʈɸʊʆʈɽ ʯʝʨʝʟ ʚʠʟʫʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʜʳ 

(ʦʪʜʝʣʴʥʳʝ ʙʣʦʢʠ ʩ ʬʫʥʢʮʠʷʤʠ), ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʵʣʝʤʝʥʪʳ (ʧʣʠʪʳ, ʩʪʝʥʳ, ʢʦʣʦʥʥʳ ʠ ʪ. 

ʜ.) ʧʦ ʟʘʜʘʥʥʳʤ ʩʣʦʷʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʩʦʟʜʘʥʠʷ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʧʝʨʝʩʪʨʘʠʚʘʪʴ ʨʘʩʯʸʪʥʫʶ ʩʭʝʤʫ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ, ʫʜʘʣʝʥʠʠ ʠʣʠ ʠʟʤʝʥʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʵʪʘʞʥʳʭ ʧʣʘʥʘʭ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʦʵʪʘʞʥʳʭ ʧʣʘʥʦʚ ʠ ʤʦʜʝʣʠ ʚ Revit ʧʨʠ ʝʸ ʠʟʤʝʥʝʥʠʠ. ʇʨʠ ʵʢʩʧʦʨʪʝ ʠʟ 

ʉɸʇʌʀʈ ʚ ʃʀʈɸ-ʉɸʇʈ ʧʨʠʭʦʜʠʪʩʷ ʢʘʞʜʳʡ ʨʘʟ ʟʘʥʦʚʦ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʴ, ʝʩʣʠ 

ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ, ʪʘʢ ʢʘʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʫʞʝ ʩʦʟʜʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʳʯʥʦ ʪʨʫʜʦʸʤʢʦ 

ʠ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ ʚ ʃʀʈɸ-ʉɸʇʈ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Revit ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʢ ʠʥʪʝʛʨʘʮʠʠ ʵʪʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʆʜʥʘʢʦ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ 

ʪʦʯʥʦʩʪʴ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʤʦʜʝʣʠ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʨʘʩʯʸʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʘʜʸʞʥʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉʧʦʩʦʙʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʦʜʝʣʴ ʚ Revit (ʩʧʦʩʦʙ ˉ1 ʠ ˉ2), 

ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʟʘ ʩʯʸʪ ʩʢʦʨʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʠʥʪʝʛʨʘʮʠʠ. ʆʜʥʘʢʦ 

ʦʥʠ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʫʶ ʪʦʯʥʦʩʪʴ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʳʭ ʧʦʪʝʨʴ ʜʘʥʥʳʭ ʧʨʠ 

ʵʢʩʧʦʨʪʝ ʠ ʠʤʧʦʨʪʝ ʤʦʜʝʣʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʦʙʤʝʥʥʳʭ ʬʦʨʤʘʪʦʚ ʠ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʘʤʠ. ʕʪʠ ʧʦʪʝʨʠ ʪʨʝʙʫʶʪ 

ʪʱʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʠ ʜʦʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʥʘ ʵʪʘʧʝ ʨʘʩʯʸʪʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ 

ʦʞʠʜʘʝʤʫʶ ʚʳʛʦʜʫ ʦʪ ʙʳʩʪʨʦʪʳ ʩʦʟʜʘʥʠʷ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʫʜʦʟʘʪʨʘʪʘʤ. [1, 2] 



-66- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʟʜʘʥʠʷ ʧʦʵʪʘʞʥʳʭ ʧʣʘʥʦʚ ʚ ʬʦʨʤʘʪʝ DXF, ʠʭ ʵʢʩʧʦʨʪʦʤ ʚ 

ʉɸʇʌʀʈ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʛʝʥʝʨʘʮʠʝʡ ʨʘʩʯʸʪʥʦʡ ʩʭʝʤʳ ʯʝʨʝʟ ʉɸʇʌʀʈ-ɻɽʅɽʈɸʊʆʈ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʜʦʚ (ʩʧʦʩʦʙ ˉ3). ʕʪʦʪ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʧʨʦʮʝʩʩʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʵʢʩʧʦʨʪʦʤ ʜʘʥʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʫʯʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʦʥ ʛʘʨʘʥʪʠʨʫʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʠ ʧʨʦʝʢʪʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʦʚ ʚ 

ʃʀʈɸ-ʉɸʇʈ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ 

ʥʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʦ-ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ: ʙʠʪʫʤʥʘʷ 

ʤʠʢʨʦʜʠʩʧʝʨʩʥʘʷ ʬʘʟʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚ ʚʠʜʝ ʤʠʢʨʦʢʘʧʝʣʝʢ ʨʘʟʤʝʨʘʤʠ 1-20 ʤʢʤ ʚ ʚʦʜʥʦʡ 

ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʦ-ʙʠʪʫʤʥʘʷ ʵʤʫʣʴʩʠʷ, ʘʚʪʦʜʦʨʦʞʥʦʝ ʧʦʢʨʳʪʠʝ.  

 

Abstract  

In modern road construction for the implementation of large-scale projects, the use of 

water-bitumen emulsions is the most technologically advanced: the bitumen microdisperse phase 

is distributed in the form of micro droplets of 1-20 microns in an aqueous dispersion medium. 

Keywords: water-bitumen emulsion, road surface.  

 

ɺʦʜʥʦ-ʙʠʪʫʤʥʳʝ ʵʤʫʣʴʩʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʜʦʨʦʞʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʞʝ ʙʦʣʝʝ ʩʪʘ ʣʝʪ: ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʨʝʤʦʥʪ ʷʤʦʯʥʳʭ ʚʳʙʦʠʥ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʥʳʭ 

ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʩʣʦʝʚ ʩ ʰʝʨʦʭʦʚʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ; ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʫʢʨʝʧʣʝʥʠʠ ʩʣʘʙʳʭ 

ʛʨʫʥʪʦʚ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ ʜʨ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʡ ʩʧʦʩʦʙ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʙʠʪʫʤʥʳʭ ʥʝʬʪʷʥʳʭ 

ʵʤʫʣʴʩʠʡ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʩʢʦʨʦʩʪʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ [1, 2].  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʮʝʣʝʥʘ ʥʘ ʜʦʧʦʣʥʷʶʱʝʝ ʫʣʫʯʰʝʥʠʝ ʩʧʦʩʦʙʦʚ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʦ-ʙʠʪʫʤʥʳʭ ʤʠʢʨʦʜʠʩʧʝʨʩʥʳʭ ʵʤʫʣʴʩʠʡ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʚʪʦʜʦʨʦʛ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -67- 

 

ʅʘʠʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʷʤʳʭ ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ (ʙʠʪʫʤʥʘʷ ʜʠʩʧʝʨʩʥʘʷ ʬʘʟʘ ʚ ʚʠʜʝ ʤʠʢʨʦʢʘʧʝʣʝʢ ʨʘʟʤʝʨʘʤʠ 

1-20 ʤʢʤ ʦʧʪʠʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʚ ʚʦʜʥʦʡ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʝ). ʂʦʣʠʯʝʩʪʚʦ 

ʜʦʨʦʞʥʳʭ ʥʝʬʪʷʥʳʭ ʙʠʪʫʤʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ 30-80 ʤʘʩʩ %; 

ʤʷʛʢʦʡ ʚʦʜʳ (ʞʝʩʪʢʦʩʪʴ ʥʝ ʙʦʣʝʝ 5 ʤʛ-ʵʢʚ./ʣ) 20-30 ʤʘʩʩ. %; ʵʤʫʣʴʛʘʪʦʨʘ ʜʦ 3% ʤʘʩʩ. %. 

ɼʠʬʠʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʵʤʫʣʴʛʘʪʦʨʳ ʫʤʝʥʴʰʘʶʪ ʤʝʞʬʘʟʥʦʝ ʧʦʚʝʨʭʥʦʩʪʥʦʝ 

ʥʘʪʷʞʝʥʠʝ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʦʙʨʘʪʥʦʝ ʩʣʠʧʘʥʠʝ ʤʠʢʨʦʢʘʧʝʣʴ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʤʫʣʴʛʘʪʦʨʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʩʚʦʡʩʪʚʘ ʜʦʨʦʞʥʦʡ ʥʝʬʪʷʥʦʡ ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ: ʚʷʟʢʦʩʪʴ, 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʟʨʫʰʝʥʠʶ ʠ ʘʜʛʝʟʠʶ [3]. ɹʠʪʫʤʥʳʝ ʤʠʢʨʦʜʠʩʧʝʨʩʥʳʝ 

ʤɻʫʣʴʩʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʥʠʦʥʥʳʝ, ʢʘʪʠʦʥʥʳʝ, ʥʝʠʦʥʦʛʝʥʥʳʝ ʠ ʜʨ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʩʪʘʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ ʵʤʫʣʴʛʘʪʦʨʦʚ. ʅʘʯʠʥʘʷ ʩʝʨʝʜʠʥʳ ʍʍ ʚʝʢʘ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʪʠʦʥʥʳʝ ʵʤʫʣʴʛʘʪʦʨʳ, ʭʦʪʷ ʚʥʘʯʘʣʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ 

ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʚʦʜʥʦ-ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ ʙʳʣʠ ʘʥʠʦʥʥʳʝ ʵʤʫʣʴʛʘʪʦʨʳ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʜʨʦʙʣʝʥʠʷ (ʠʟʤʝʣʴʯʝʥʠʷ) ʙʠʪʫʤʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʚʦʜʥʦʡ ʬʘʟʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ: ʢʦʣʣʦʠʜʥʳʤʠ ʤʝʣʴʥʠʮʘʤʠ, 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤʠ ʜʠʩʧʝʨʛʘʪʦʨʘʤʠ ʠ ʜʨ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʜʣʷ ʤʥʦʛʦʪʦʥʥʘʞʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʨʦʞʥʳʭ ʚʦʜʥʦ-ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʢʦʣʣʦʠʜʥʘʷ ʤʝʣʴʥʠʮʘ. ʉʥʘʯʘʣʘ ʚ ʢʦʣʣʦʠʜʥʫʶ 

ʤʝʣʴʥʠʮʫ ʧʦʩʪʫʧʘʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʡ ʵʤʫʣʴʛʘʪʦʨ ʚ ʬʦʨʤʝ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʪʝʤʧʝʨʘʪʫʨʦʡ 50-70ÁC. ɿʘʪʝʤ ʚ ʢʦʣʣʦʠʜʥʫʶ ʤʝʣʴʥʠʮʫ ʧʦʜʘʝʪʩʷ 

ʜʦʟʠʨʦʚʘʥʥʦ ʧʦʩʪʝʧʝʥʥʦ ʛʦʨʷʯʠʡ ʙʠʪʫʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 140-170ÁC, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ 

ʵʤʫʣʴʛʠʨʦʚʘʥʠʷ ʚʷʟʢʦʩʪʴʶ ʦʢʦʣʦ 0,2 ʇʘĀʩ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʚʪʦʜʦʨʦʞʥʦʡ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ. 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʦʝ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ ʚ ʢʦʣʣʦʠʜʥʦʡ ʤʝʣʴʥʠʮʝ (ʜʠʘʤʝʪʨ 

ʙʠʪʫʤʥʳʭ ʤʠʢʨʦʢʘʧʝʣʴ 5-10 ʤʢʤ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʙʠʪʫʤʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʥʝ ʙʦʣʴʰʝ 70% ʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʚʳʰʝ 90ÁC. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʵʪʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʤʥʦʛʦʪʦʥʥʘʞʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤ ʠʟ-

ʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʙʠʪʫʤʥʳʭ ʤʠʢʨʦʢʘʧʝʣʴ, ʘ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʜʦʨʦʞʥʳʝ ʵʤʫʣʴʩʠʠ 

ʪʝʨʷʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʚ ʨʝʟʝʨʚʫʘʨʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʢʨʦʤʝ ʧʨʠʩʫʪʩʪʚʠʷ 

ʵʤʫʣʴʛʘʪʦʨʦʚ, ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ ʚʣʠʷʶʪ: ʪʝʤʧʝʨʘʪʫʨʘ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʠ ʢʠʩʣʦʪʥʦʩʪʴ ʚʦʜʥʦʡ ʬʘʟʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʢʘʧʝʣʴ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʠ ʠʭ ʨʘʟʤʝʨʳ, 

ʧʣʦʪʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ ʠ ʜʨ. ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝʤʳ [3].  

ɺʦʜʥʦ-ʙʠʪʫʤʥʳʝ ʜʦʨʦʞʥʳʝ ʥʝʬʪʷʥʳʝ ʵʤʫʣʴʩʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: ʵʤʫʣʴʩʠʠ 

ʙʠʪʫʤʥʳʝ ʢʘʪʠʦʥʥʳʝ (ʕɹʂ) ʠ ʵʤʫʣʴʩʠʠ ʙʠʪʫʤʥʳʝ ʘʥʠʦʥʥʳʝ (ʕɹɸ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʤʝʰʠʚʘʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʟʘʧʦʣʥʠʪʝʣʷʤʠ ʚ ʭʦʜʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪ ʢʣʘʩʩʳ ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ: ʘʥʠʦʥʥʳʝ 

(ʕɹɸ-1, ʕɹɸ-2 ʠ ʕɹɸ-3); ʢʘʪʠʦʥʥʳʝ ï (ʕɹʂ-1, ʕɹʂ-2 ʠ ʕɹʂ-3). ɺ ʜʦʨʦʞʥʦʤ 



-68- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ [4] ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʚʦʜʥʦ-ʙʠʪʫʤʥʳʝ 

ʵʤʫʣʴʩʠʠ ʢʘʪʠʦʥʥʦʛʦ ʚʠʜʘā ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʘʜʛʝʟʠʶ 

ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ ʧʦʨʦʰʢʦʚ ʠ ʱʝʙʥʷ ʢʠʩʣʦʡ ʠ ʦʩʥʦʚʥʦʡ 

ʧʨʠʨʦʜʳ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʠ ʫʩʪʨʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʤʫʣʴʩʠʦʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʩʤʝʩʝʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʧʘʜʘ ʵʤʫʣʴʩʠʠ ʚ ʩʤʝʩʠ, ʪ.ʝ. ʚʨʝʤʝʥʠ ʦʪ ʤʦʤʝʥʪʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʩʤʝʩʠ ʜʦ ʧʦʪʝʨʠ ʝʛʦ ʧʦʜʚʠʞʥʦʩʪʠ. ʈʘʩʧʘʜ ʵʤʫʣʴʩʠʠ ʜʦʣʞʝʥ ʧʨʦʠʟʦʡʪʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦ 

ʧʦʩʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʤʝʩʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʘʚʪʦʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ: ʧʨʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤ 

ʨʘʩʧʘʜʝ ʩʤʝʩʴ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʟʘʛʫʩʪʝʝʪ ʚ ʘʩʬʘʣʴʪʦʫʢʣʘʜʯʠʢʝ ʠ ʩʪʘʥʝʪ ʥʝʫʜʦʙʥʦ 

ʫʢʣʘʜʳʚʘʝʤʦʡ, ʧʨʠ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʤ ï ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʩʪʝʢʘʥʠʷ [5]. 

ʉʠʥʝʨʛʝʪʠʯʝʩʢʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʠʥʪʦʥʦʚ [6] ʚ ʧʨʠʛʨʘʥʠʯʥʳʭ ʩʣʦʷʭ ʙʠʪʫʤʥʦʛʦ 

ʚʷʞʫʱʝʛʦ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʢʘʤʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ: ʤʠʥʝʨʘʣʴʥʳʝ ʧʦʨʦʰʢʠ ʠ ʱʝʙʥʠ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʟʘʨʷʜʳ, 

ʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʡ ʵʤʫʣʴʛʘʪʦʨ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠ ʢ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʤʫ ʟʘʧʦʣʥʠʪʝʣʶ, ʚʳʟʳʚʘʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʨʘʩʧʘʜ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ 

ʵʤʫʣʴʩʠʠ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʜʝʩʪʨʫʢʮʠʠ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ: 1 ï ʚʦʜʥʘʷ ʬʘʟʘ; 2 ï ʙʠʪʫʤʥʘʷ ʤʠʢʨʦʢʘʧʣʷ; 

3 ï ʤʠʥʝʨʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ (ʧʦʨʦʰʦʢ); 4 ï ʤʦʣʝʢʫʣʳ ʵʤʫʣʴʛʘʪʦʨʘ, 5 ï ʧʣʝʥʢʘ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʙʠʪʫʤʘ. 

 

ʋʧʨʘʚʣʷʝʤʳʡ ʨʘʩʧʘʜ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ ï ʢʠʥʝʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʚʳʜʝʣʝʥʠʷ ʙʠʪʫʤʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠʟ ʢʦʣʣʦʠʜʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʷ ʙʠʪʫʤʥʦʡ ʵʤʫʣʴʩʠʠ 

ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʦʨʨʝʢʪʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʜʠʩʧʝʨʩʥʳʭ ʚʦʜʥʦ-ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ (ʛʦʨʷʯʠʤʠ, ʨʘʟʞʠʞʝʥʥʳʤʠ) ʜʦʨʦʞʥʳʤʠ ʙʠʪʫʤʘʤʠ ʷʚʣʷʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʜʦʣʛʦʚʝʯʥʦʝ ʩʮʝʧʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʚʪʦʜʦʨʦʛʠ 

ʩ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʡ ʢʘʪʠʦʥʥʦʡ ʵʤʫʣʴʩʠʠ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʪʝʭʥʦʣʦʛʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʪʫʤʥʳʭ ʜʦʨʦʞʥʳʭ ʵʤʫʣʴʩʠʡ ʚ 

ʨʘʤʢʘʭ ʩʫʚʝʨʝʥʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʘʨʴʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʩʦʩʪʘʚ ʠ ʪʨʝʙʫʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʪʫʤʥʳʭ ʵʤʫʣʴʩʠʡ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʪ 5Áʉ ʜʦ 70Áʉ ʙʝʟʦʧʘʩʥʳʤ ʫʧʦʪʨʝʙʣʝʥʠʷ ʠ ʫʤʝʥʴʰʘʝʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 

ʥʘ 40-50 %; ʜʦʧʫʩʢʘʝʪʩʷ ʨʘʟʣʠʚ ʙʠʪʫʤʥʦ-ʧʦʣʠʤʝʨʥʳʭ ʵʤʫʣʴʩʠʡ ʥʘ ʚʣʘʞʥʳʝ ʩʣʦʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʨʦʯʥʦʡ ʠ ʚʦʜʦʩʪʦʡʢʦʡ ʙʠʪʫʤʥʦʡ ʧʣʝʥʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʟʘʧʦʣʥʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʫʢʨʝʧʣʝʥʠʠ ʦʩʥʦʚʘʥʠʡ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʘʚʪʦʜʦʨʦʛ 

ʠʟʚʝʩʪʢʦʚʦ-ʰʣʘʢʦʚʳʤʠ ʚʷʞʫʱʠʤʠ [7]. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʦʩʪʨʝʙʦʚʘʥʥʫʶ 

ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʥʦ-ʙʠʪʫʤʥʦʡ 

ʵʤʫʣʴʩʠʠ: ʚ ʘʪʤʦʩʬʝʨʫ ʥʝ ʚʳʜʝʣʷʝʪʩʷ ʪʘʢʦʛʦ ʦʙʲʝʤʘ ʚʨʝʜʥʳʭ ʪʦʢʩʠʢʘʥʪʦʚ, ʢʘʢ ʛʦʨʷʯʠʡ ʠ 

ʨʘʟʞʠʞʝʥʥʳʡ ʙʠʪʫʤ. ʊʝʭʥʦʣʦʛʠʯʥʦʝ ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ ʙʠʪʫʤʥʳʭ ʚʷʞʫʱʠʭ ʧʦʟʚʦʣʷʝʪ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -69- 

 

ʩʦʭʨʘʥʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ; ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʨʫʰʘʪʴʩʷ ʩ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʤʠʥʝʨʘʣʴʥʳʭ ʟʘʧʦʣʥʠʪʝʣʝʡ 

ʠʣʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʜʘʞʝ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʩʠʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʚʦʜʥʦ-

ʙʠʪʫʤʥʳʤʠ ʵʤʫʣʴʩʠʷʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʨʘʩʩ.  
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ɸʥʥʦʪʘʮʠʷ  
ɿʠʤʥʝʝ ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʧʦʣʘ ʧʦ ʛʨʫʥʪʫ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ  

ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ 
ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʚ ʪʚʝʨʜʝʶʱʝʤ ʙʝʪʦʥʝ. ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʜʣʷ 
ʚʝʜʝʥʠʷ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. ʉʥʠʞʝʥʠʝ 
ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʘ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʫʤʝʥʠʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʨʘʩʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʝʞʠʤʦʚ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʫʢʣʘʜʢʠ ʙʝʪʦʥʥʦʡ 
ʩʤʝʩʠ ʠ ʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʠʤʥʝʝ ʙʝʪʦʥʠʨʦʚʘʥʠʝ, ʤʝʪʦʜ ʪʝʨʤʦʩʘ, ʵʣʝʢʪʨʦʜʥʳʡ ʧʨʦʛʨʝʚ, 
ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ. 

 

Abstract  

Winter concreting of monolithic floor on the ground requires compliance with mandatory 

conditions associated with maintaining positive temperatures in the concrete mixture and in the 

hardening concrete. The winter period is the most difficult for concrete works and is 

accompanied by an increase in energy costs. Reducing the energy intensity of the concreting 

process is directly related to the ability to pre-calculate the most optimal conditions of modes of 

transportation, placement of concrete mix and curing of concrete. 

Keywords: winter concreting, thermos method, electrode heating, antifreeze additives. 



-70- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʥʦʣʠʪʥʳʭ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʚʝʜʝʪʩʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ, ʦʜʥʘʢʦ ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠʤʝʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. çɿʠʤʥʠʡ ʧʝʨʠʦʜè ʚ ʢʦʥʪʝʢʩʪʝ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʘʣʝʥʜʘʨʥʦʛʦ, ʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʝʪʦʜʳ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ. 

ʂ ʟʠʤʥʝʤʫ ʙʝʪʦʥʠʨʦʚʘʥʠʶ ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʥʠʞʝ 5Áʉ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 

0Áʉ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʟʠʤʥʝʝ ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ -

40Áʉ, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ -15-20Áʉ. [3, 

ʩ. 4] 

ɹʝʪʦʥʥʳʝ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʨʘʙʦʪʳ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ 

ʤʝʪʦʜʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʙʝʪʦʥʫ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʪʝʧʣʦʚʣʘʞʥʦʩʪʥʳʝ ʫʩʣʦʚʠʷ ʜʦ 

ʤʦʤʝʥʪʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠʤ ʧʨʦʯʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʨʘʩʧʘʣʫʙʢʠ ʠ ʯʘʩʪʠʯʥʦʡ ʠʣʠ 

ʧʦʣʥʦʡ ʟʘʛʨʫʟʢʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʏʘʩʪʦ ʧʨʠ ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʠ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʘʢ 

ʤʦʨʦʟʦʩʪʦʡʢʦʩʪʴ ʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʨʦʢʠ ʠʭ ʜʦʩʪʠʞʝʥʠʷ. [4, ʩ. 436] 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʤʝʨʦʚ ʠ ʥʘʟʥʘʯʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʠ (ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʭ ʥʘ ʟʘʚʦʜʘʭ ʠ ʧʦʣʠʛʦʥʘʭ), ʦʪ 

ʦʞʠʜʘʝʤʳʭ ʥʘʨʫʞʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʮʝʤʝʥʪʦʚ, ʥʘʣʠʯʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʘ, ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʪʝʧʣʦʦʜʝʞʜ ʠ ʜʨ. ʇʨʠ ʚʳʙʦʨʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʤʝʪʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ 

ʧʨʦʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩʫʪʦʯʥʦʛʦ 

ʛʨʘʬʠʢʘ ʨʘʙʦʪ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʶ ʨʘʩʩʤʦʪʨʝʪʴ ʤʝʪʦʜʳ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʤʦʥʦʣʠʪʥʦʛʦ ʧʦʣʘ ʧʦ ʛʨʫʥʪʫ. 

ʄʝʪʦʜ ʪʝʨʤʦʩʘ 

ʉʫʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 25-45 

0ʉ ʫʢʣʘʜʳʚʘʶʪ ʚ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʫʶ ʦʧʘʣʫʙʢʫ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʳʪʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʝʪʦʥʘ ʟʘʱʠʱʘʶʪ ʦʪ ʦʭʣʘʞʜʝʥʠʷ, ʟʘʢʨʳʚʘʷ ʠʭ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʦʡ, ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʤʠ 

ʧʣʠʪʘʤʠ ʠʣʠ ʟʘʩʳʧʘʷ ʦʧʠʣʢʘʤʠ. ʆʙʦʛʨʝʚʘʪʴ ʙʝʪʦʥ ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʝʪʩʷ; ʥʦʨʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʝʛʦ ʪʚʝʨʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʪʝʧʣʦʤ, ʚʥʝʩʝʥʥʳʤ ʚ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʚ 

ʧʨʦʮʝʩʩʝ ʝʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʧʣʦʤ ʵʢʟʦʪʝʨʤʠʠ (ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʤ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʝʤ). [2, ʩ. 245] 

ʕʢʟʦʪʝʨʤʠʯʝʩʢʦʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ -  ʪʝʧʣʦʪʘ, ʚʳʜʝʣʷʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʠʥʝʨʘʣʦʚ ʮʝʤʝʥʪʘ ʩ ʚʦʜʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʝʘʢʮʠʠ 

ʛʠʜʨʘʪʘʮʠʠ. [2, ʩ. 245] 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʥʦ ʚʳʜʝʨʞʠʚʘʪʴ ʙʝʪʦʥ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʝ ʚ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʩ ʤʦʜʫʣʝʤ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 6, ʘ ʥʘ ʛʣʠʥʦʟʝʤʠʩʪʦʤ ʠ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʝʤ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʝ ï ʜʦ 10. 

ʇʨʦʩʪʦʪʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʪʝʨʤʦʩʘ, ʚʩʝʛʜʘ ʷʚʣʷʣʠʩʴ ʝʛʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ. 

ʕʣʝʢʪʨʦʜʥʳʡ ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ 

ʄʝʪʦʜ ʵʣʝʢʪʨʦʜʥʦʛʦ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʜʝʣʷʝʤʦʛʦ 

ʪʝʧʣʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʥʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

ɼʣʷ ʧʦʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʜʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʠ ʩʭʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʠ ʧʨʦʪʝʢʘʝʪ ʪʦʢ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʵʣʝʢʪʨʦʜʦʚ ʠ ʤʝʩʪʘ ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʢʘ ʧʨʦʛʨʝʚ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʢʚʦʟʥʦʡ ʠ 

ʧʝʨʠʬʝʨʠʡʥʳʡ. ʇʨʠ ʩʢʚʦʟʥʦʤ ʧʨʦʛʨʝʚʝ ʪʦʢ ʜʚʠʞʝʪʩʷ ʯʝʨʝʟ ʚʝʩʴ ʦʙʲʝʤ ʙʝʪʦʥʘ, ʚʳʜʝʣʷʷ 

ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʚʥʫʪʨʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʝʨʠʬʝʨʠʡʥʳʡ ʧʨʦʛʨʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʨʦʭʦʞʜʝʥʠʷ ʪʦʢʘ ʯʝʨʝʟ ʙʝʪʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ, ʨʘʟʤʝʱʝʥʥʳʤʠ ʥʘ 

ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ɹʝʪʦʥ ʧʨʦʛʨʝʚʘʝʪʩʷ ʪʝʧʣʦʧʝʨʝʜʘʯʝʡ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʴ ʢʦʥʩʪʨʫʢʮʠʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -71- 

 

ʄʝʪʦʜ ʩʢʚʦʟʥʦʛʦ ʧʨʦʛʨʝʚʘ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʥʳʭ ʠ 

ʤʘʣʦʘʨʤʠʨʦʚʘʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢ ʢʘʢ ʘʨʤʘʪʫʨʘ, ʷʚʣʷʷʩʴ ʭʦʨʦʰʠʤ 

ʧʨʦʚʦʜʥʠʢʦʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʠʩʢʘʞʘʝʪ ʣʠʥʠʠ ʪʦʢʘ, ʩʦʟʜʘʚʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ. [2, ʩ. 261] 

ʇʝʨʠʬʝʨʠʡʥʳʡ ʤʝʪʦʜ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʛʨʝʚʘ ʢʦʥʩʪʨʫʢʮʠʡ 

ʪʦʣʱʠʥʦʡ ʜʦ 20 ʩʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʧʨʦʛʨʝʚ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ. 

ʉʫʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʩʠʨʦʚʘʥʥʦʤ ʵʣʝʢʪʨʦʨʘʟʦʛʨʝʚʝ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʫʢʣʘʜʢʦʡ ʚ ʦʧʘʣʫʙʢʫ, ʫʧʣʦʪʥʝʥʠʠ ʝʝ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʚʳʜʝʨʞʠʚʘʥʠʠ ʧʦ ʤʝʪʦʜʫ ʪʝʨʤʦʩʘ ʠʣʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʙʦʛʨʝʚʦʤ. 

ʈʘʟʦʛʨʝʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚʝʜʫʪ ʪʦʢʦʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ ʠ ʥʘʧʨʷʞʝʥʠʝʤ 380 

ɺ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʘʟʦʛʨʝʪʳʭ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 70 ʜʦ 95 

0ʉ, ʚʨʝʤʷ ʨʘʟʦʛʨʝʚʘ ʧʦʨʮʠʠ ʩʤʝʩʠ 5-10 ʤʠʥʫʪ. [2, ʩ. 250] 

ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ ʙʳʩʪʨʦ ʪʝʨʷʶʪ ʧʦʜʚʠʞʥʦʩʪʴ, ʯʪʦʙʳ 

ʟʘʤʝʜʣʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚ ʥʠʭ ʚʚʦʜʷʪ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʝ ʜʦʙʘʚʢʠ.  

ʉ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʪʝʧʣʦʧʦʪʝʨʴ ʵʣʝʢʪʨʦʨʘʟʦʛʨʝʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚʝʜʫʪ ʚ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʙʘʜʴʷʭ ʠʣʠ ʚ ʘʚʪʦʩʘʤʦʩʚʘʣʘʭ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʛʨʫʟʢʦʡ 

ʩʤʝʩʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʦʧʘʣʫʙʢʫ, ʜʣʷ ʵʪʦʛʦ ʥʘ ʦʙʲʝʢʪʝ ʦʙʦʨʫʜʫʶʪ ʧʦʩʪ ʨʘʟʦʛʨʝʚʘ ï ʥʘ 

ʦʛʨʘʞʜʝʥʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʜʣʷ ʚʳʝʟʜʘ ʘʚʪʦʩʘʤʦʩʚʘʣʘ ʩʦ ʩʤʝʩʴʶ ʨʘʟʤʝʱʘʶʪ 

ʪʝʣʴʬʝʨ, ʙʣʦʢ ʦʧʫʩʢʥʳʭ ʵʣʝʢʪʨʦʜʦʚ ʠ ʵʣʝʢʪʨʦʱʠʪ. 

ɸʚʪʦʩʘʤʦʩʚʘʣ ʩ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ ʟʘʚʦʜʷʪ ʥʘ ʧʣʦʱʘʜʢʫ, ʧʝʨʝʜ ʨʘʟʦʛʨʝʚʦʤ ʩʤʝʩʠ 

ʢʫʟʦʚ ʘʚʪʦʩʘʤʦʩʚʘʣʘ ʟʘʟʝʤʣʷʶʪ. [2, ʩ. 251] ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʪʝʣʴʬʝʨʘ ʚ ʢʫʟʦʚ ʦʧʫʩʢʘʶʪ 

ʙʣʦʢ ʵʣʝʢʪʨʦʜʦʚ, ʠʩʢʣʶʯʘʷ ʢʘʩʘʥʠʷ ʠʤʠ ʢʫʟʦʚʘ ʠ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʪʝʨʤʦʤʝʪʨʦʚ ʠʣʠ 

ʪʝʨʤʦʜʘʪʯʠʢʦʚ ʥʘ ʵʣʝʢʪʨʦʜʳ ʧʦʜʘʶʪ ʥʘʧʨʷʞʝʥʠʝ. ɺʦ ʚʨʝʤʷ ʵʣʝʢʪʨʦʨʘʟʦʛʨʝʚʘ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ ʧʦʢʠʥʫʪʴ ʦʧʘʩʥʫʶ ʟʦʥʫ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʟʦʛʨʝʚʘ ʦʪʢʣʶʯʘʶʪ ʪʦʢ, ʠʟʚʣʝʢʘʶʪ ʵʣʝʢʪʨʦʜʳ, ʦʪʢʣʶʯʘʶʪ 

ʟʘʟʝʤʣʝʥʠʝ ʢʫʟʦʚʘ ʠ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʨʘʟʛʨʫʞʘʶʪ ʚ ʦʧʘʣʫʙʢʫ. ʋʣʦʞʝʥʥʳʡ ʙʝʪʦʥ 

ʟʘʢʨʳʚʘʶʪ ʩʣʦʝʤ ʪʦʣʷ ʠʣʠ ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʧʣʝʥʢʠ ʠ ʫʪʝʧʣʷʶʪ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʦʡ, 

ʦʧʠʣʢʘʤʠ ʠʣʠ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʤʠ ʧʣʠʪʘʤʠ. ɺʦ ʚʨʝʤʷ ʚʳʜʝʨʞʠʚʘʥʠʷ ʙʝʪʦʥʘ ʥʫʞʥʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʫ, ʚ ʩʣʫʯʘʝ ʝʝ ʧʘʜʝʥʠʷ ʥʠʞʝ ʨʘʩʯʝʪʥʦʡ 

ʙʝʪʦʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʪʝʧʣʷʶʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ 

ʄʝʪʦʜ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʧʦʥʠʞʘʶʱʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʤʝʨʟʘʥʠʷ ʞʠʜʢʦʡ ʬʘʟʳ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʪʚʝʨʜʝʥʠʝ ʙʝʪʦʥʘ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ.  

ʇʨʠʤʝʥʝʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʚʦʟʤʦʞʥʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʢ ʤʦʤʝʥʪʫ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʞʝ ʨʘʩʯʝʪʥʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʢʦʣʠʯʝʩʪʚʫ ʚʚʝʜʝʥʥʦʡ ʜʦʙʘʚʢʠ, ʙʝʪʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ, 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʥʝ ʤʝʥʝʝ 30, 25 ʠ 20% ʧʨʦʝʢʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʤʘʨʢʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʄ200, ʄ300 ʠ ʄ400. [7, ʩ. 7] 

ʉʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʤʝʪʦʜʦʚ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪʳ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʤ ʢʦʥʩʪʨʫʢʮʠʶ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʧʦʣʘ ʧʦ ʛʨʫʥʪʫ 

ʪʦʣʱʠʥʦʡ 200 ʤʤ, ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʦʙʲʝʢʪʝ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ï 15 0ʉ. ʊʝʭʥʠʢʦ-ʵʢʦʥʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘ 1 ʤ3 ʙʝʪʦʥʘ ʚ ʜʝʣʝ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʤʝʪʦʜʦʚ ʧʨʠʥʷʪʳ, ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʨʫʜʦʝʤʢʦʩʪʴ, ʤʘʰʠʥʦʝʤʢʦʩʪʴ, 

ʩʪʦʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ.  



-72- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʘʙʣʠʮʘ 1 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘ 1 ʤ3 ʙʝʪʦʥʘ ʚ ʜʝʣʝ. 

ʉʧʦʩʦʙ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʈʘʩʭʦʜ 

ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ, ʢɺʪ/ʯ 

ʊʨʫʜʦʝʤʢʦʩʪʴ, 

ʯʝʣ.ʯ 

ʄʘʰʠʥʦ-ʝʤʢʦʩʪʴ, 

ʤʘʰ.ʯʘʩ 
ʉʪʦʠʤʦʩʪʴ, ʨʫʙ. 

ʄʝʪʦʜ ʪʝʨʤʦʩʘ - 11,57 3,51 40366,26 

ʉ ɻʣʝʢʪʨʦʜʥʳʤ 

ʧʨʦʛʨʝʚʦʤ ʙʝʪʦʥʘ 
48,00 12,43 3,50 41872,56 

ʉ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʨʘʟʦʛʨʝʚʦʤ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ 

83,33 11,50 3,56 43657,52 

ʉ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ 

ʜʦʙʘʚʦʢ 

- 10,76 3,49 39855,36 

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʝʣʘʝʤ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʤʦʥʦʣʠʪʥʦʛʦ ʧʦʣʘ ʧʦ ʛʨʫʥʪʫ, 

ʘ ʪʘʢʞʝ ʥʘʠʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʡ ï ʩʧʦʩʦʙ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ 

ʜʦʙʘʚʦʢ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʤʝʪʦʜʦʤ ʪʝʨʤʦʩʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʫʢʘʟʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʧʣʦʠʟʦʣʷʮʠʶ 

ʠ ʫʪʝʧʣʝʥʠʝ ʟʜʘʥʠʡ, ʦʧʪʠʤʠʟʘʮʠʶ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ. ɺʘʞʥʳʤʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -73- 

 

ʬʘʢʪʦʨʘʤʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʨʝʢʫʧʝʨʘʮʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʦʢʦʥ ʠ ʜʚʝʨʝʡ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʫʤʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥɻʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʂʇɼ, ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ, 

ʪʝʤʧʝʨʘʪʫʨʘ. 

 

Abstract 

The article indicates the relevance of improving the energy efficiency of buildings, 

especially in conditions of negative temperatures. This includes not only thermal insulation and 

insulation of buildings, optimization of heating and ventilation systems, the use of solar energy 

and renewable sources, but also the use of innovative technologies and materials for the 

construction of energy-efficient buildings. Heat energy recovery, the use of energy-saving 

windows and doors, as well as the introduction of smart control and automation systems are also 

important factors. 

Keywords: energy efficiency, thermal energy, efficiency, heat pump, temperature. 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ ʠ ʨʘʩʪʫʱʠʤ ʦʩʦʟʥʘʥʠʝʤ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʥʝʨʛʠʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 

ʧʨʠʦʨʠʪʝʪʥʳʤ. ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʫʩʠʣʠʚʘʶʪ ʥʝʦʪʣʦʞʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ɺ ʢʦʥʪʝʢʩʪʝ ʤʝʩʪʥʦʩʪʝʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʛʜʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʦʙʦʛʨʝʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʟʥʘʯʠʪʝʣʴʥʳʤ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠʛʨʘʝʪ ʦʩʦʙʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ.  

ʕʪʦ ʚʠʜʥʦ ʧʦ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ 

ʧʦʢʘʟʘʥ ʨʦʩʪ ʧʫʙʣʠʢʘʮʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʦʩʪ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʢʥʠʛ ʧʦ ʪʝʤʘʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ. 

ɻʨʘʬʠʢ ʧʦʣʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ Google Ngram. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠʤʝʝʪ ʩʤʳʩʣ ʥʝ ʪʦʣʴʢʦ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʥʦ ʠ ʚ ʢʦʥʪʝʢʩʪʝ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʳʛʦʜ. ʊʘʢʠʝ ʟʜʘʥʠʷ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʢʘʢ ʚʣʘʜʝʣʴʮʘʤ, ʪʘʢ ʠ ʧʦʩʪʘʚʱʠʢʘʤ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʵʥʝʨʛʠʶ ʜʣʷ 

ʦʪʦʧʣʝʥʠʷ, ʦʭʣʘʞʜʝʥʠʷ, ʦʩʚʝʱʝʥʠʷ, ʧʨʠ ʵʪʦʤ, ʦʜʥʘʢʦ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʟʜʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʢ ʧʦʚʳʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʪʘʢ ʠ ʫʣʫʯʰʝʥʠʶ ʝʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʳʥʢʝ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʩʪʦʨʦʥʫ 

ʨʘʟʚʠʪʠʷ ʠ ʟʘʙʦʪʳ ʦ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʷʭ. ʋʣʫʯʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʟʜʘʥʠʡ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʞʠʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʪʝʧʣʘ ʠ 

ʢʦʤʬʦʨʪʘ ʚ ʭʦʣʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 



-74- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩʦʜʝʡʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʋʣʫʯʰʝʥʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ ʠ ʦʩʚʦʙʦʜʠʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʪ ʚʳʙʨʦʩʦʚ. 

ʇʦʵʪʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ ʚ ʤʝʩʪʥʦʩʪʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʦʡ, ʥʦ ʠ ʚʘʞʥʦʡ ʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʟʘʜʘʯʝʡ, 

ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʜʘʝʪ ʤʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚ 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʫʜʝʣʷʝʪʩʷ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. 

ɻʣʘʚʥʳʤ ʨʫʢʦʚʦʜʷʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʇʨʠʢʘʟ ʄʠʥʩʪʨʦʷ ʈʌ ʦʪ 17.11.2017ʛ.  çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡè, 

ʢʦʪʦʨʳʡ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʦʨʤʘʤʠ  

ʉʅʠʇ 23-02-2003 ʠ ʉʇ 50.13330.2012. ɺ ʥʝʤ ʧʦʢʘʟʘʥʳ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ, ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʥʦ ʠ ʜʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʧʫʪʠ ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʜʦʩʪʠʞʝʥʠʷ.  

ɼʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʵʪʠʭ ʠʜʝʡ ʧʦʩʚʷʱʝʥ ʧʨʦʝʢʪ ʇʨʠʢʘʟʘ ʄʠʥʩʪʨʦʷ ʈʌ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʇʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚè. 

ɻʣʘʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʦʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʙʘʟʦʚʳʭ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʜʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʦʚʦʤ 

ʥʦʨʤʘʪʠʚʥʦʤ ʜʦʢʫʤʝʥʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ: 

 ʢ ʘʨʭʠʪʝʢʪʫʨʥʳʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠ 

ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ; 

 ʢ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʩʧʦʣʥʝʥʠʶ (ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʤʘʪʝʨʠʘʣʳ) ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʠʩʢʣʶʯʠʪʴ ʥʝʨʘʮʠʦʥʘʣʴʥʳʡ ʨʘʩʭʦʜ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʪʘʢ ʠ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ. 

ʊʘʢʞʝ ʫʪʚʝʨʞʜʘʶʪʩʷ ʥʦʚʳʝ ʧʨʘʚʠʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ (ʄʂɼ). ʂʣʘʩʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʄʂɼ ï ʵʪʦ 

ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ʪʘʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ ʥʘ ʦʙʱʝʜʦʤʦʚʳʝ ʥʫʞʜʳ. ɻʨʘʜʘʮʠʷ ʢʣʘʩʩʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʜʦʤʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʰʢʘʣʝ ʦʪ G (ʦʯʝʥʴ ʥʠʟʢʠʡ) ʜʦ ɸ++ (ʥʘʠʚʳʩʰʠʡ) 

ʧʦ ʚʝʣʠʯʠʥʝ ʦʪʢʣʦʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʛʦʜʦʚʦʛʦ ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʦʪ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 

ʂʣʘʩʩʳ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ. 

ʆʙʦʟʥʘʯʝʥʠʝ ʢʣʘʩʩʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʣʘʩʩʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ɺʝʣʠʯʠʥʘ ʦʪʢʣʦʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʛʦʜʦʚʦʛʦ ʨʘʩʭʦʜʘ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʦʪ ʙʘʟʦʚʦʛʦ 

ʫʨʦʚʥʷ, % 

A++ ʅʘʠʚʳʩʰʠʡ -60 ʚʢʣʶʯʠʪʝʣʴʥʦ ʠ ʤʝʥʝʝ 

A+ ɺʳʩʦʯʘʡʰʠʡ ʦʪ -50 ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ -60 

A ʆʯʝʥʴ ʚʳʩʦʢʠʡ ʦʪ -40 ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ -50 

B ɺʳʩʦʢʠʡ ʦʪ -30 ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ -40 

C ʇʦʚʳʰʝʥʥʳʡ ʦʪ -15 ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ -30 

D ʅʦʨʤʘʣʴʥʳʡ ʦʪ 0 ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ -15 

E ʇʦʥʠʞʝʥʥʳʡ ʦʪ +25 ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ 0 

F ʅʠʟʢʠʡ ʦʪ +50 ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦ +25 

G ʆʯʝʥʴ ʥʠʟʢʠʡ ɹʦʣʝʝ +50 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -75- 

 

ɺʩʝ ʩʢʘʟʘʥʥʦʝ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʣʷ ʩʪʨʘʥ, ʛʜʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʛʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʥʘʭʦʜʠʪʩʷ 

ʦʢʦʣʦ ʥʫʣʷ ʛʨʘʜʫʩʦʚ ʠ ʥʠʞʝ. ʂ ʥʠʤ, ʢʨʦʤʝ ʈʦʩʩʠʠ, ʦʪʥʦʩʷʪʩʷ ʉʢʘʥʜʠʥʘʚʠʷ, ʂʘʥʘʜʘ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʪʨʘʥʳ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʜʘʥʥʳʤ ʚ 2013 ʛʦʜʫ ʚ ʐʚʝʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʩʝʢʪʦʨ ʧʦʪʨʝʙʣʷʣ 

ʧʨʠʤʝʨʥʦ 39% ʦʪ ʦʙʱʝʛʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ. ʅʘ ʵʥʝʨʛʠʶ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ 

ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʠʤʝʨʥʦ 60% ʦʪ ʦʙʱʝʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʥʝʨʛʠʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʩʝʢʪʦʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʠ ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʘʭ ʵʥʝʨʛʠʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʯʪʦ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʬʘʢʪʫ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2, ʛʜʝ ʧʦʢʘʟʘʥʦ ʩʨʝʜʥʝʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʟʜʘʥʠʡ ʟʘ ʩʯʝʪ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʥʘʯʝʥʠʷ 

ʫʜʝʣʴʥʳʭ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʥʘ ʫʢʘʟʘʥʥʳʝ ʮʝʣʠ ʚ ʢɺʪʯ/ʤ2. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʟʘʪʨʘʪʳ ʜʣʷ ʄʂɼ 

(ʚʝʨʭʥʷʷ ʢʨʠʚʘʷ) ʚʳʰʝ, ʯʝʤ ʜʣʷ ʢʦʪʪʝʜʞʝʡ, ʚ ʢʦʪʦʨʳʭ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʦʣʫʯʠʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʳʭ ʪʨʫʙ ʠ ʜʨʫʛʠʭ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʥʠʞʝʥʠʝ ʩʨʝʜʥʝʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʟʜʘʥʠʡ ʟʘ ʩʯʝʪ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦ 

ʛʦʜʘʤ ʚ ʐʚʝʮʠʠ. 

 

ɺ 2007 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ ʨʘʟʨʘʙʦʪʘʣ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 

ʧʦʣʠʪʠʢʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñ20-20-20ò. ʎʝʣʴʶ ʵʪʦʡ ʧʦʣʠʪʠʢʠ ʙʳʣʦ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʠʠ ʚ ʟʜʘʥʠʷʭ ʥʘ 20% ʠ ʩʜʝʣʘʪʴ ʟʜʘʥʠʷ ʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤʠ ʟʘ ʩʯʝʪ 20%-ʥʦʡ ʜʦʣʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʪʴ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ 

20% ʢ 2020 ʛʦʜʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʨʦʚʥʝʤ 1990 ʛʦʜʘ. ʏʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʝʨʚʦʤʫ 

ʢʨʠʪʝʨʠʶ ʵʪʦʡ ʧʦʣʠʪʠʢʠ, ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʟʜʘʥʠʷʭ ʜʦʣʞʥʦ ʙʳʪʴ ʩʥʠʞʝʥʦ ʟʘ ʩʯʝʪ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʧʘʩʩʠʚʥʦʝ ʩʦʣʥʝʯʥʦʝ 

ʦʪʦʧʣʝʥʠʝ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʩ ʥʠʟʢʠʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʪʝʧʣʦʚʳʝ ʠʟʣʫʯʘʪʝʣʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʝ 

45ÁC), ʘ ʪʘʢʞʝ  ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʧʝʨʝʤʝʥʥʳʤ ʨʘʩʭʦʜʦʤ ʚʦʟʜʫʭʘ.  

ʅʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʩ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʩʝʪʴʶ ʙʳʣʦ ʧʨʠʟʥʘʥʦ ʥʘʜʝʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ, ʚ ʢʦʪʦʨʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʝʧʣʘ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʧʣʦʚʳʝ ʪʨʫʙʳ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʴʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʜʘʥʥʘʷ ʨʘʩʧʦʣʘʛʘʝʪ ʤʝʥʴʰʠʤʠ ʧʦʪʝʨʷʤʠ ʪʝʧʣʘ ʠʟ-ʟʘ ʤʝʥʴʰʝʡ ʨʘʟʥʠʮʳ 

ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʪʨʫʙʘʤʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʆʜʥʘʢʦ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʠʟʦʣʷʮʠʷ, ʯʪʦʙʳ ʧʦʪʝʨʠ ʪʝʧʣʘ ʙʳʣʠ ʢʘʢ ʤʦʞʥʦ ʥʠʞʝ ʠʟ-ʟʘ ʥʝʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ 

ʪʨʫʙʘʭ. ɺ ʵʪʦʡ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ, ʧʦ ʦʮʝʥʢʘʤ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʧʝʨʠʦʜ ʜʦ 2050 ʛʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʙʳʚʘʝʤʦʡ ʚʦʜʳ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ 50 ʜʦ 60ÁC. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʘʚʘʝʤʦʡ ʚʦʜʳ ʚ ʙʦʣʝʝ ʯʝʤ 90% ʪʝʧʣʦʚʳʭ ʧʫʥʢʪʦʚ ʚ ʄʂɼ, 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʶ, ʩʥʠʟʠʪʩʷ.  

ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʧʦʪʨʝʙʣʷʶʪ ʚ ʪʨʠ-ʯʝʪʳʨʝ ʨʘʟʘ ʤʝʥʴʰʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʝʤ 

ʧʨʷʤʳʝ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʠ, ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʪʦʛʦ ʞʝ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʭʨʘʥʷʱʠʝʩʷ ʚ ʟʝʤʣʝ, ʚʦʟʜʫʭʝ ʠʣʠ ʚʦʜʝ. 



-76- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘʧʨʠʤʝʨ, ʚ ʰʚʝʜʩʢʦʤ ʩʝʢʪʦʨʝ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʫʩʣʫʛ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʘʥʥʳʭ 

ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʢ 2013 ʛʦʜʫ ʩʦʩʪʘʚʠʣʦ 1 138 000, ʠʟ ʢʦʪʦʨʳʭ 96% ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʢʦʪʪʝʜʞʘʭ ʥʘ ʦʜʥʫ ʠ ʜʚʝ ʩʝʤʴʠ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ ʧʨʝʜʩʪʘʚʣʷʣʦ ʩʦʙʦʡ 

ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʙʦʣʝʝ ʯʝʤ ʚ 52% ʰʚʝʜʩʢʠʭ ʜʦʤʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʜʦʤʦʚ 

ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʯʪʠ ʥʘ 50% ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2013 ʛʦʜ. ɺ 2013 ʛʦʜʫ 40% ʰʚʝʜʩʢʠʭ 

ʢʦʪʪʝʜʞʝʡ ʠʤʝʣʠ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ ʩ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ (ʥʘʟʝʤʥʳʝ, ʦʟʝʨʥʳʝ), ʟʘ ʥʠʤʠ 

ʩʣʝʜʫʶʪ 34% ʩ ʚʦʟʜʫʰʥʦ-ʚʦʟʜʫʰʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ ʠ 21% ʩ ʚʦʟʜʫʰʥʦ-ʚʦʜʷʥʳʤʠ 

(ʥʘʨʫʞʥʳʝ ʠʣʠ ʚʳʪʷʞʥʳʝ ʚʦʟʜʫʰʥʳʝ) ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʚ ʨʝʞʠʤʝ ʦʪʦʧʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ). ʂʇɼ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ 

ʟʘʪʨʘʯʝʥʥʦʡ ʵʥʝʨʛʠʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ. ʂʇɼ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ ʠ ʪʝʧʣʦʦʪʚʦʜʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʪʠʧʘ 

ʨʘʙʦʯʝʡ ʩʨʝʜʳ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ ʠ ʪʝʧʣʦʦʪʚʦʜʘ ʷʚʣʷʶʪʩʷ 

ʦʯʝʥʴ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʟʥʘʯʝʥʠʝ ʂʇɼ, ʢʘʢ ʫʢʘʟʘʥʦ ʚ ʫʨʘʚʥʝʥʠʠ: 

˗˜ˑ –̒
ὗ ὸ

ὗ ὸ ὗ ὸ
 

ɺʳʩʦʢʠʡ ʂʇɼ ʧʨʠʚʦʜʠʪ ʢ ʤʝʥʴʰʝʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʪʝʧʣʦʚʳʤ 

ʥʘʩʦʩʦʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʫʨʘʚʥʝʥʠʠ: 

ὡ
Ὁ

˗̃ ˑ
 

ɺ ʵʪʠʭ ʫʨʘʚʥʝʥʠʷʭ: ʂʇɼ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ, ʂ̒ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʂʘʨʥʦ (ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʂʇɼ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʞʠʤʳʤ ʂʇɼ), 1  ʠ 1  ï ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʦʪʚʦʜʘ ʠ ʠʩʪʦʯʥʠʢʘ 

ʪʝʧʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, WHP - ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʪʨʝʙʫʝʤʘʷ ʪʝʧʣʦʚʳʤ ʥʘʩʦʩʦʤ 

(ʢɺʪ*ʯ), ʘ %  ï ʦʙʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʟʜʘʥʠʷ ʚ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʦʪʦʧʣʝʥʠʝ 

(ʢɺʪ*ʯ/ʛʦʜ).  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʦʪʨʝʙʥʦʛʦ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʠʜʫʱʝʡ ʥʘ ʧʠʪʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ: 

ὡ
Ὁ

–̒
ὗ ὸ

ὗ ὸ ὗ ὸ

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʫʨʘʚʥʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʥʠʮʳ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ 

ʪʝʧʣʘ ʠ ʪʝʧʣʦʦʪʚʦʜʦʤ ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʥʘʩʦʩʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ ʟʥʘʯʝʥʠʶ ʂʇɼ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʛʦʜʥʳ ʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʪʝʧʣʦʦʪʚʦʜ ʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ. ʂʇɼ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 1-2% ʧʨʠ ʩʥʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʦʪʚʦʜʘ ʠ ʥʘ 

2-4 % ʧʨʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ.    

ʊʘʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʦʪʪʝʜʞʝ ʨʘʜʠʘʪʦʨʦʚ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʧʦʪʨʝʙʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘ ʫʨʦʚʥʝ 50-55ÁC. ɽʩʣʠ ʚ 

ʟʜʘʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʥʘʧʦʣʴʥʦʝ ʦʪʦʧʣʝʥʠʝ, ʥʘʛʨʝʚʘʪʴ ʧʦʣ ʥʝʦʙʭʦʜʠʤʦ ʜʦ 30-35 ÁC. 

ʇʨʷʤʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʝʤ ʂʇɼ ʠ ʩʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʫʣʠʮʝ ʜʦ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ - ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʨʝʜʳ (ʚʦʜʘ, ʚʦʟʜʫʭ) ʠ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

 ʛʨʫʥʪʦʚʳʝ ʥʘʩʦʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ 

ʢʘʢ ʧʦʯʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʳʚʘʝʪ; 

 ʜʣʷ ʥʘʩʦʩʦʚ ʚʦʜʷʥʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʂʇɼ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ 

ʚʝʩʥʳ, ʪʘʢ ʢʘʢ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʘʭ 

ʩʪʘʥʦʚʠʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʝʥʴʶ ʂʇɼ ʧʦʚʳʰʘʝʪʩʷ. 

ɼʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʤʦʚ ʷʚʣʷʶʪʩʷ: 

 ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʠ ʫʪʝʧʣʝʥʠʝ ʟʜʘʥʠʡ; 

 ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ; 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -77- 

 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 

 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ;  

 ʨʝʢʫʧʝʨʘʮʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ; 

 ʧʨʠʤʝʥʝʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʦʢʦʥ ʠ ʜʚʝʨʝʡ;  

 ʨʦʣʴ ʫʤʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ ʚ ʤʝʩʪʥʦʩʪʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ: ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʦʟʜʘʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʦʩʚʝʱʝʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʘʨʪ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʚ ʟʜʘʥʠʷʭ. 

2. ʈʘʩʰʠʨʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ: 

ʚʥʝʜʨʝʥʠʝ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ, ʚʝʪʨʷʥʳʭ ʪʫʨʙʠʥ, ʛʝʦʪʝʨʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 

ʜʨʫʛʠʭ ʬʦʨʤ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʟʜʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ 

ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

3. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ ʠ ʥʦʨʤʘʪʠʚʳ: ɺʩʝ ʙʦʣʴʰʝ ʩʪʨʘʥ ʚʚʦʜʷʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʠ ʩʪʘʥʜʘʨʪʳ, ʦʙʷʟʳʚʘʶʱʠʝ ʥʦʚʳʝ ʠ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʝ ʟʜʘʥʠʷ ʙʳʪʴ ʙʦʣʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ. ʇʦʜʦʙʥʳʝ 

ʥʦʨʤʳ ʩʪʘʥʦʚʷʪʩʷ ʤʦʪʠʚʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

4. ʈʝʥʦʚʘʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ: ʆʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʚ ʩʥʠʞʝʥʠʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʞʠʪ ʚ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʫʩʪʘʥʦʚʢʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ, ʟʘʤʝʥʫ ʩʪʘʨʳʭ ʦʢʦʥ ʥʘ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʘʥʘʣʦʛʠ, ʦʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʝ 

ʫʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

5. ʆʙʱʝʩʪʚʝʥʥʦʝ ʩʦʟʥʘʥʠʝ ʠ ʩʪʠʤʫʣʳ ʢ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʈʘʩʪʫʱʝʝ 

ʦʩʦʟʥʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʵʥʝʨʛʦʨʝʩʫʨʩʘʤ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʥʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʟʜʘʥʠʷ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʠʤʫʣʳ 

ʚ ʚʠʜʝ ʩʫʙʩʠʜʠʡ ʠʣʠ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʪʘʢʞʝ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʘʢʠʭ ʟʜʘʥʠʡ. 

ɺ ʮʝʣʦʤ, ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʦʙʝʱʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʩʥʠʟʠʪʴ ʚʳʙʨʦʩʳ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʫʤʝʥʴʰʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʠʩʢʦʧʘʝʤʳʭ ʪʦʧʣʠʚ ʠ ʩʦʟʜʘʪʴ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʠ ʟʜʦʨʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉ 2019 ʛʦʜʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʨʝʜʝʣʠʣʦ ʧʨʠʦʨʠʪʝʪʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʪʨʝʙʫʝʤʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çɹʝʟʦʧʘʩʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʦʨʦʛʠè. ɺ ʩʪʘʪʴʝ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʘʤʘʨʘ, ʘ ʪʘʢʞʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʢʨʳʪʠʝ, ʩʨʘʚʥʝʥʠʝ, 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʧʣʦʱʘʜʴ, ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʛʨʘʤʤʘ, ʩʦʭʨʘʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʦʮʝʥʢʘ. 

 

Abstract 

Since 2019, the Government of the Russian Federation has identified a priority area of its 

activity ï increasing the share of highways in the required operational condition. As part of the 

implementation of this direction, the national project "Safe Quality Roads" was developed. The 

article analyzes and discusses the prospects for the development of the operational condition of 

local road sin the Samara city district, as well as provides a comparative analysis with other 

regions of the Russian Federation. 

Keywords: ʦperational condition, coverage, comparison, financing, length, area, road 

and economic activity, program, road safety, cost assessment. 

 

ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʚ ʛʦʨʦʜʩʢʦʤ 

ʦʢʨʫʛʝ ʉʘʤʘʨʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 1 022,70 ʢʠʣʦʤʝʪʨʘ ʧʨʠ ʦʙʱʝʡ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ 

ʧʣʦʱʘʜʠ ʧʦʢʨʳʪʠʷ 81 368 000,00 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʦʙʱʝʡ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʧʣʦʱʘʜʠ ʧʦʢʨʳʪʠʷ ʧʦ ʨʘʡʦʥʘʤ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ ʉʘʤʘʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʠ ʦʙʱʝʡ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʧʣʦʱʘʜʠ ʧʦʢʨʳʪʠʷ ʧʦ 

ʨʘʡʦʥʘʤ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ. 

ˉ ʧ/ʧ ʈʘʡʦʥ 
ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʢʤ 

ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ ʧʣʦʱʘʜʴ 

ʧʦʢʨʳʪʠʷ, ʤ
2
 

1 ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ 100,60 794800,00 

2 ʂʫʡʙʳʰʝʚʩʢʠʡ 121,30 862500,00 

3 ʃʝʥʠʥʩʢʠʡ 48,40 606100,00 

4 ʆʢʪʷʙʨʴʩʢʠʡ 78,50 623700,00 

5 ʉʘʤʘʨʩʢʠʡ 32,90 373700,00 

6 ʂʠʨʦʚʩʢʠʡ 253,50 2036400,00 

7 ʂʨʘʩʥʦʛʣʠʥʩʢʠʡ 144,30 813000,00 

8 ʇʨʦʤʳʰʣʝʥʥʳʡ 125,10 1029700,00 

9 ʉʦʚʝʪʩʢʠʡ 118,10 996900,00 

ʀʪʦʛʦ 1022,70 8136800,00 

ɺ ʪ.ʯ. ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ 709,41 5639809,50 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -79- 

 

ɺ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʘʤʘʨʘ ʨʝʘʣʠʟʫʝʪʩʷ ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʧʝʨʠʦʜ ʩ 2022 ʧʦ 2026 ʛʦʜ ʠ ʫʪʚʝʨʞʜʝʥʘ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ ʦʪ 14 ʦʢʪʷʙʨʷ 2021 ʛʦʜʘ ˉ 743. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʥʘʜʣʝʞʘʱʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʧʨʦʝʢʪʥʦ-ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʦʨʦʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʮʝʥʪ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ, ʝʞʝʛʦʜʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ  ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2024 ʛʦʜ,  ʨʠʩʫʥʦʢ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠ ʧʣʘʥʦʚʦʛʦ ʧʨʦʮʝʥʪʘ ʧʨʠʚʝʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 

ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʘʤʘʨʘ ʚ ʪʨʝʙʫʝʤʦʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʣʘʥʦʚʦʡ 

ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʘʤʘʨʘ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʨʝʙʫʝʤʦʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʬʠʢ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʣʘʥʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʘʤʘʨʘ, ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʪʨʝʙʫʝʤʦʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 



-80- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʛʨʘʬʠʢʠ ʠ ʧʨʦʚʝʜʸʥʥʳʡ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʜʦʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʘʤʘʨʘ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʦʙʭʦʜʠʤʳʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʝʞʝʛʦʜʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ɺ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ 

ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʙʣʠʮʘ 2. 

ʊʘʙʣʠʮʘ 2 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʩ 2022 ʧʦ 2026 ʛʦʜ. 
ˉ ʧ/ʧ ɻʦʜ ʉʫʤʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʨʫʙ 

1 2022 2 193 678 300,00 

2 2023 3 001 733 200,00 

3 2024 3 210 389 800,00 

4 2025 1 241 123 200,00 

5 2026 400 159 200,00 

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʙʶʜʞʝʪʘ ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʛʦʜʘʤ. 

 

 
ʈʠʩʫʥʦʢ 3. ɻʨʘʬʠʢ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʘ ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ 

ʉʘʤʘʨʘ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʛʦʜʘʤ. 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ. 

 

 
ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -81- 

 
ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʦʙʲʸʤʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʨʝʤʦʥʪ ʠ 
ʩʦʜʝʨʞʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤʠ 
ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʤ ʫʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʚ ʧʣʘʥʝ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʬʘʢʪʠʯʝʩʢʦʤ 
ʩʦʩʪʦʷʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʦʢʨʫʛʝ ʉʘʤʘʨʘ, 
ʧʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 
ʂʘʟʘʥʴ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ʇʝʥʟʘ (ʧʦʢʘʟʘʪʝʣʴ ʦʪʙʦʨʘ - ʩʭʦʞʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 
ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ), ʪʘʙʣʠʮʘ 3. 

ʊʘʙʣʠʮʘ 3  
ʆʩʥʦʚʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

ˉ 

ʧ/ʧ 
ʆʙʲʝʢʪ 

ʕʢʩʧʣʫʘʪʠʨʫ

ʝʤʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩ

ʪʴ, ʢʤ 

ʕʢʩʧʣʫʘʪʠʨʫ

ʝʤʘʷ ʧʣʦʱʘʜʴ 

ʧʦʢʨʳʪʠʷ, ʤ
2
 

% ʪʨʝʙʫʝʤʦʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥ

ʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 

2023 ʛʦʜ 

ʇʨʦʪʷʞʝʥʥʦʩ

ʪʴ ʋɼʉ, 

ʥʘʭʦʜʷʱʘʷʩʷ ʚ 

ʪʨʝʙʫʝʤʦʤ 

ʵʢʩʧʣʫʘʪʘʮʠʦ

ʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʢʤ 

ʆʙʲʝʤ 

ʬʠʥʘʥʩʠʨʦʚ

ʘʥʠʷ ʥʘ 2023 

ʛʦʜ, ʨʫʙ 

1 ʉʘʤʘʨʘ 709,41 5639809,50 75,30 534,19 
3210389800,

00 

2 ʂʘʟʘʥʴ 909,13 7227583,50 84,00 763,67 
1241033900,

00 

3 
ʅʠʞʥʠʡ 

ʅʦʚʛʦʨʦʜ 
1 489,30 11839935,00 81,00 1 206,33 

3411142500,

00 

4 ʇʝʥʟʘ 636,06 5056677,00 85,00 540,65 
2071545782,

00 

 
ɺ ʪʘʙʣʠʮʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʪʦʛʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʪʨʝʙʫʝʤʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 
ʊʘʙʣʠʮʘ 4  

ʀʪʦʛʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʨʝʙʫʝʤʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 
ʩʦʩʪʦʷʥʠʷ. 

ˉ ʧ/ʧ ʆʙʲʝʢʪ  
ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʨʝʙʫʝʤʦʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ 

1 ʉʘʤʘʨʘ 1,33 

2 ʂʘʟʘʥʴ 1,19 

3 ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 1,23 

4 ʇʝʥʟʘ 1,18 

 
ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʦʩʪʦʷʥʠʝ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʨʦʚʥʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʙʲʸʤ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚʳʜʝʣʷʝʤʳʡ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʚ 
ʉʘʤʘʨʝ, ʧʨʝʚʳʰʘʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ, ʪʘʢʠʭ ʢʘʢ ʂʘʟʘʥʴ ʠ ʇʝʥʟʘ. 

***  

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 08.11.2007 N 257-ʌɿ çʆʙ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʠ ʦ ʜʦʨʦʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠè; 

2. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.samregion.ru; 

3. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.samadm.ru; 

4. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʂʘʟʘʥʴ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://kzn.ru; 
5. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://admgor.nnov.ru; 
6. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʇʝʥʟʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.penza-gorod.ru. 
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ɼʦʨʤʠʜʦʥʪʦʚʘ ʊ.ɺ., ʅʠʢʘʨʝʚ ɺ.ʖ. 

ɸʥʘʣʠʟ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʮʝʥʢʘ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʉʘʤʘʨʘ) 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ɺ 
ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, 
ʠʤʝʚʰʠʭ ʤʝʩʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʦʜʠʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 
ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ ʘʚʘʨʠʡʥʦʩʪʠ ʩ ʧʣʘʥʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʜʘʸʪʩʷ ʦʮʝʥʢʘ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʸʥʥʦʛʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ 
ʧʨʦʠʩʰʝʩʪʚʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, 
ʘʚʘʨʠʡʥʦʩʪʴ, ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʩʤʝʨʪʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʥʘʩʝʣʝʥʠʝ, ʧʦʪʝʨʠ. 

 
Abstract 
Currently, one of the priority areas of activity of the Russian Federation is to ensure the 

safety of all road users. The article presents a comparative analysis of road accidents that 
occurred in the Samara Region. A comparison of actual accident data with planned indicators is 
carried out, and an assessment of the socio-economic damage caused by road accidents is given. 

Keywords: road safety, Samara region, accidents, traffic accidents, mortality, socio-
economic damage, motorization, vehicles, population, losses. 

 
ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʆʙʱʝʩʪʚʝʥʥʳʤ ʩʦʚʝʪʦʤ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʪʨʘʥʩʧʦʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ 40-ʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ 
ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʄʦʩʢʚʳ ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ) ʧʦ 
ʫʨʦʚʥʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦ ʠʪʦʛʘʤ 2023 ʛʦʜʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʠʮʠʠ ʨʝʛʠʦʥʘ ʚ ʨʝʡʪʠʥʛʝ ʚ ʩʪʘʪʴʝ ʙʳʣʠ ʫʯʪʝʥʳ ʪʘʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʘʚʘʨʠʡʥʦʩʪʴ ʥʘ ʜʦʨʦʛʘʭ, ʢʦʣʠʯʝʩʪʚʦ ʩʨʝʜʩʪʚ ʬʦʪʦ- ʠ ʚʠʜʝʦʬʠʢʩʘʮʠʠ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʦʙʲʸʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 
ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ 
ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʘ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 
 

 
ʈʠʩʫʥʦʢ 1. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -83- 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ 

çɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪʩʷ  ʩ 12 ʘʧʨʝʣʷ 2019 ʛʦʜʘ ʧʦ 31 

ʜʝʢʘʙʨʷ 2024 ʛʦʜʘ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʝʢʪʘ: 

1) ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʚ ɼʊʇ ʥʘ 10 ʪʳʩʷʯ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ: ʚ 2022 ʛʦʜʫ - 

2,26 ʯʝʣʦʚʝʢ, ʚ 2023 ʛʦʜʫ ï 2,10 ʯʝʣʦʚʝʢ, ʚ 2024 ʛʦʜʫ ï 1,98 ʯʝʣʦʚʝʢ; 

2) ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ, ʯʝʣʦʚʝʢ ʥʘ 100 

ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ: ʚ 2022 ʛʦʜʫ ï 8,65 ʯʝʣʦʚʝʢ, ʚ 2023 ʛʦʜʫ ï 8,02 ʯʝʣʦʚʝʢ, ʚ 2024 ʛʦʜʫ ï 7,58 

ʯʝʣʦʚʝʢ. 

ɺ ʨʘʙʦʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ, ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʠʥʩʧʝʢʮʠʝʡ ʄʠʥʠʩʪʝʨʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʢʠ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2. ɸʥʘʣʠʟ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʣʴʥʳʭ ʜʦʨʦʛʘʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2022 ʛʦʜʫ. 

 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʦʣʫʯʝʥ ʧʦʢʘʟʘʪʝʣʴ ʩʤʝʨʪʥʦʩʪʠ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʥʘ 10 ʪʳʩʷʯ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 2,92. ʇʣʘʥʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 2,26. ʌʘʢʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʩʠʣ ʧʣʘʥʦʚʳʡ ʥʘ 29,20%. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʮʝʣʝʚʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʘʚʘʨʠʡʥʦʩʪʠ ʧʦ ʠʪʦʛʘʤ 2022 ʛʦʜʘ. 

 

 
ʈʠʩʫʥʦʢ 3. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʮʝʣʝʚʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʚʘʨʠʡʥʦʩʪʠ ʧʦ ʠʪʦʛʘʤ 2022 ʛʦʜʘ. 



-84- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 2023 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʛʫʙʝʨʥʠʠ ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 3033 ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ 4196 

ʯʝʣʦʚʝʢ ʧʦʣʫʯʠʣʠ ʫʚʝʯʴʷ ʠʣʠ ʧʦʛʠʙʣʠ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2023 ʛʦʜʫ. 

ʉʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 3 142 683 ʯʝʣʦʚʝʢʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ð 1 326 078 ʝʜʠʥʠʮ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʙʳʣ ʧʦʣʫʯʝʥ ʧʦʢʘʟʘʪʝʣʴ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʥʘ 10 ʪʳʩʷʯ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʚ 2023 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 2,63, ʯʪʦ 

ʧʨʝʚʳʰʘʝʪ ʧʣʘʥʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ 2,10 ʥʘ 25,23 %. 

 

 
ʈʠʩʫʥʦʢ 4. ɸʥʘʣʠʟ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2023 ʛʦʜʫ. 

 

ʇʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʚ ɼʊʇ ʥʘ 100 ʪʳʩʷʯ ʥʘʩʝʣʝʥʠʷ ʚ 2023 ʛʦʜʫ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣ 10,88, ʯʪʦ ʪʘʢʞʝ ʧʨʝʚʳʰʘʝʪ ʧʣʘʥʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ 8,02 ʥʘ 35,66 %. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʮʝʣʝʚʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʘʚʘʨʠʡʥʦʩʪʠ ʟʘ 2023 ʛʦʜ. 

 

 
ʈʠʩʫʥʦʢ 5. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʮʝʣʝʚʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʚʘʨʠʡʥʦʩʪʠ ʧʦ ʠʪʦʛʘʤ 2023 ʛʦʜʘ. 

 

ɺ ʨʘʙʦʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʪʘʪʠʩʪʠʢʘ, ʟʘ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 2024 ʛʦʜʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦ ʜʘʥʥʳʤ ɻʀɹɼɼ. ɸʥʘʣʠʟ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2024 ʛʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 6. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -85- 

 

 

 
ʈʠʩʫʥʦʢ 6. ɸʥʘʣʠʟ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2024 ʛʦʜʫ. 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʠʪʦʛʘʤ 2024 ʛʦʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ 

ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʥʘ 10 ʪʳʩʷʯ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʦ 1,62, ʯʪʦ ʥʠʞʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ 
1,98. 

ʉ ʫʯʝʪʦʤ ʦʪʩʫʪʩʪʚʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʦʢʪʷʙʨʴ ï ʜʝʢʘʙʨʴ 2024 
ʛʦʜʘ, ʚ ʨʘʙʦʪʝ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʨʘʩʯʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 
ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʝʨʠ ʚ ʨʘʙʦʪʝ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʬʦʨʤʫʣʝ: 
ὔ ὗ Ὕ, 

ʛʜʝ: 
N ï ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ, ʨʫʙ.; 
Q ï ʧʨʷʤʳʝ ʧʦʪʝʨʠ, ʯʝʣʦʚʝʢ; 
T ï ʫʧʫʱʝʥʥʘʷ ʚʳʛʦʜʘ, ʨʫʙ.; 
ɿʘ ʧʨʷʤʳʝ ʧʦʪʝʨʠ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʠʥʷʪʳ: ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢ, ʧʦʛʠʙʰʠʭ ʟʘ 

ʦʪʯʝʪʥʳʡ ʧʝʨʠʦʜ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʫʙʲʝʢʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʙʱʘʷ ʩʫʤʤʘ 
ʚʩʝʚʦʟʤʦʞʥʳʭ ʢʦʤʧʝʥʩʘʮʠʡ ʟʘ ʩʤʝʨʪʴ ʯʝʣʦʚʝʢʘ. 

ɿʘ ʧʦʢʘʟʘʪʝʣʴ ʫʧʫʱʝʥʥʘʷ ʚʳʛʦʜʘ ʧʨʠʥʠʤʘʣʠʩʴ: ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 
ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 18 ʜʦ 65 ʣʝʪ, ʘ ʪʘʢʞʝ ʠʭ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʜʦʭʦʜ ʟʘ ʦʪʯʝʪʥʳʡ 
ʧʝʨʠʦʜ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʩʯʝʪʘ, ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦʥʝʩʣʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 
ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʝʨʠ ʚ ʨʘʟʤʝʨʝ 6 164 072 568,00 ʨʫʙʣʝʡ ʪʦʣʴʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ɼʊʇ. 

ʉʦʛʣʘʩʥʦ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʟʘʢʦʥʫ çʆʙ ʦʙʣʘʩʪʥʦʤ ʙʶʜʞʝʪʝ ʥʘ 2023 ʛʦʜ ʠ ʥʘ 
ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2024 ʠ 2025 ʛʦʜʦʚè, ʦʙʱʠʡ ʙʶʜʞʝʪ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʣ 242 
751 153 000,00 ʨʫʙʣʝʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʣʫʯʝʥʥʘʷ ʩʫʤʤʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʝʨʴ ʉʘʤʘʨʩʢʦʡ 
ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 2,54 % ʠ 342 ʧʦʛʠʙʰʠʭ ʯʝʣʦʚʝʢʘ. 

***  

1. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ɻʘʟʝʪʘ çʂʦʤʤʝʨʩʘʥʪè. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.kommersant.ru/doc/6880557; 

2. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʉʘʤʘʨʘ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.samadm.ru/authority/list/the-city-s-budget/byudzhet-2023/; 

3. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ɻʦʩʘʚʪʦʠʥʩʧʝʢʮʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://stat.gibdd.ru/; 

4. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ʀʥʪʝʨʥʝʪ ʠʟʜʘʥʠʝ ç63RUè. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://63.ru/text/auto/2023/07/11/72485378/; 

5. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.samregion.ru/economy/infrastructure/roads/; 



-86- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
6. ʇʘʩʧʦʨʪ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çɹʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè (ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ); 

7. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://rosstat.gov.ru/; 

8. ʄ.ʖ.ʐʝʚʢʫʥʝʥʢʦ çʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʢʘʢ 

ʫʛʨʦʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠè; 

9. ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ: ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʫʜʘ, ʟʘʥʷʪʦʩʪʠ ʠ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://trud.samregion.ru/wp-content/uploads/sites/23/2024/03/srednyaya-zarabotnaya-plata-

v-2023-godu.pdf. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʫʩʠʣʝʥʠʷ ʠ ʨʝʤʦʥʪʘ 

ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʟʜʘʥʠʡ. ʆʧʠʩʘʥʳ ʧʨʠʯʠʥʳ ʧʦʚʨʝʞʜʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʧʨʦʙʣʝʤʳ ʩ ʬʫʥʜʘʤʝʥʪʦʤ ʠ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʳ 

ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ, ʚʢʣʶʯʘʷ ʟʘʤʝʥʫ ʨʘʟʨʫʰʝʥʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʠʥʲʝʢʪʠʨʦʚʘʥʠʝ ʪʨʝʱʠʥ ʠ ʫʩʪʘʥʦʚʢʫ ʨʘʟʛʨʫʞʘʶʱʠʭ ʩʪʦʝʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʠʣʝʥʠʝ ʩʪʝʥ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʥ, ʢʘʤʝʥʥʘʷ ʢʣʘʜʢʘ, 

ʠʥʲʝʢʪʠʨʦʚʘʥʠʝ ʪʨʝʱʠʥ, ʨʘʟʛʨʫʞʘʶʱʠʝ ʩʪʦʡʢʠ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʝʤʦʥʪ ʩʪʝʥ. 

 

Abstract 

The article discusses modern methods and technologies for strengthening and repairing 

external and internal walls of buildings. The causes of damage, such as mechanical stress, 

problems with the foundation and changes in humidity, are described. Effective approaches to 

the restoration of masonry are presented, including the replacement of destroyed areas, injection 

of cracks and installation of unloading racks. 

Keywords: wall reinforcement, wall restoration, masonry, crack injection, unloading 

racks, building materials, wall repair. 

 

ɺʦʧʨʦʩʳ ʫʢʨʝʧʣʝʥʠʷ ʠ ʨʝʤʦʥʪʘ ʩʪʝʥ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʤʥʦʛʠʭ ʚʣʘʜʝʣʴʮʝʚ ʟʜʘʥʠʡ ʠ 

ʠʥʞʝʥʝʨʦʚ-ʩʪʨʦʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʨʳʭ ʟʜʘʥʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʪʝʥʳ ʟʜʘʥʠʡ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʦʩʥʦʚʘ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʠ ʚʘʞʥʘʷ ʯʘʩʪʴ ʦʙʱʝʡ 

ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʉʦ ʚʨʝʤʝʥʝʤ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʥʠ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʧʦʚʨʝʞʜʝʥʠʷʤ, ʪʨʝʙʫʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʩʠʣʝʥʠʷ. ʇʦʚʨʝʞʜʝʥʠʷ ʩʪʝʥ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʚʢʣʶʯʘʷ: 

 ʄʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ: ʫʜʘʨʳ, ʩʦʪʨʷʩʝʥʠʷ, ʚʠʙʨʘʮʠʠ; 

 ʇʨʦʙʣʝʤʳ ʩ ʬʫʥʜʘʤʝʥʪʦʤ: ʦʩʝʜʘʥʠʝ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʥʘʛʨʫʟʢʠ; 

 ʀʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ: ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʧʠʣʣʷʨʥʳʡ 

ʧʦʜʲʝʤ ʚʦʜʳ ʠʣʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ð ʚʳʟʳʚʘʶʪ ʪʨʝʱʠʥʳ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ; 

 ʀʟʥʦʩ ʤʘʪʝʨʠʘʣʦʚ: ʩʪʘʨʝʥʠʝ, ʢʦʨʨʦʟʠʷ, ʨʘʟʨʫʰʝʥʠʝ; 

 ʇʨʦʙʣʝʤʳ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʦʰʠʙʢʠ ʚ 

ʨʘʩʯʝʪʘʭ. 

ʄʝʪʦʜʳ ʫʩʠʣʝʥʠʷ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ 

1. ʋʢʨʝʧʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʣʴʥʳʭ ʠ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -87- 

 

ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʫʩʠʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʴʥʳʭ ʠ 

ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʛʣʝʚʦʣʦʢʥʦ ʠ ʩʪʝʢʣʦʚʦʣʦʢʥʦ. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʘʨʤʠʨʦʚʘʥʠʷ ʩʪʝʥ ʢʘʢ 

ʩʥʘʨʫʞʠ, ʪʘʢ ʠ ʠʟʥʫʪʨʠ. [1] 

 ʆʯʠʩʪʢʫ ʠ ʧʦʜʛʦʪʦʚʢʫ ʧʦʚʝʨʭʥʦʩʪʠ; 

 ʅʘʥʝʩʝʥʠʝ ʢʣʝʝʚʦʛʦ ʩʦʩʪʘʚʘ; 

 ʋʢʣʘʜʢʫ ʘʨʤʠʨʫʶʱʠʭ ʧʦʣʦʩ ʠʣʠ ʣʝʥʪ; 

 ʅʘʥʝʩʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ. 

2. ɺʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʦʨ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʪʝʥ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʫʩʪʘʥʦʚʢʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠʣʠ ʙʝʪʦʥʥʳʝ ʢʦʣʦʥʥʳ, 

ʩʪʝʥʳ-ʨʘʩʧʦʨʢʠ ʠʣʠ ʢʦʥʪʨʬʦʨʩʳ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʝʨʝʥʦʩʘ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʝʥʳ. 

3. ʀʥʲʝʢʮʠʦʥʥʘʷ ʫʢʨʝʧʣʷʶʱʘʷ ʦʙʨʘʙʦʪʢʘ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʪʨʝʱʠʥ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʩʪʝʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʲʝʢʮʠʦʥʥʳʝ ʨʘʩʪʚʦʨʳ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪ ʧʦʨʳ ʠ ʪʨʝʱʠʥʳ. ʕʪʠ ʨʘʩʪʚʦʨʳ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘ ʦʩʥʦʚʝ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ ʠʣʠ ʮʝʤʝʥʪʥʳʭ ʩʦʩʪʘʚʦʚ. 

 ɼʨʝʣʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʚʝʨʩʪʠʡ ʚ ʩʪʝʥʝ; 

 ɺʚʝʜʝʥʠʝ ʫʢʨʝʧʣʷʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ; 

 ɿʘʧʦʣʥʝʥʠʝ ʪʨʝʱʠʥ ʠ ʧʦʨ. 

ʄʝʪʦʜʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʥ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʫʩʪʨʘʥʠʪʴ ʧʨʠʯʠʥʳ 

ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʭ ʟʘʜʝʣʢʠ. 

ɺʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʨʝʤʦʥʪʥʳʭ 

ʩʦʩʪʘʚʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʠʧʫ ʩʪʝʥʳ. [3] ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ: 

 ʆʯʠʩʪʢʫ ʠ ʨʘʩʰʠʨʝʥʠʝ ʪʨʝʱʠʥ; 

 ʅʘʥʝʩʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʠ ʦʩʥʦʚʥʳʭ ʩʣʦʝʚ ʨʝʤʦʥʪʥʦʛʦ ʩʦʩʪʘʚʘ; 

 ʋʯʘʩʪʠʝ ʚ ʜʝʢʦʨʠʨʦʚʘʥʠʠ ʠ ʦʢʨʘʰʠʚʘʥʠʠ. 

ɺ ʩʣʫʯʘʷʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʝʥ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʟʘʤʝʥʘ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʫʜʘʣʝʥʠʝ ʩʪʘʨʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʩʪʘʥʦʚʢʫ ʥʦʚʦʛʦ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʪʦʯʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ: 

 ɼʝʤʦʥʪʘʞ ʧʦʚʨʝʞʜʝʥʥʳʭ ʫʯʘʩʪʢʦʚ; 

 ʋʢʣʘʜʢʘ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʠʨʧʠʯʘ, ʙʣʦʢʘ, ʧʘʥʝʣʝʡ) ; 

 ɿʘʚʝʨʰʘʶʱʘʷ ʦʪʜʝʣʢʘ ʠ ʜʝʢʦʨʠʨʦʚʘʥʠʝ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʘ ʫʩʪʘʥʦʚʢʘ ʦʙʦʡʤ: ʇʨʝʠʤʫʱʝʩʪʚʘ ð ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʪʝʥ. ʅʝʜʦʩʪʘʪʢʠ ð ʩʣʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʯʥʳʭ 

ʨʘʩʯʝʪʦʚ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʨʫʰʝʥʥʦʡ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʤʝʪʦʜʳ: 

 ɿʘʤʝʥʘ ʧʦʚʨʝʞʜʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

 ɿʘʤʝʥʘ ʧʦʚʨʝʞʜʝʥʥʦʡ ʢʣʘʜʢʠ ʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

 ʋʩʪʘʥʦʚʢʘ ʨʘʟʛʨʫʞʘʶʱʠʭ ʩʪʦʝʢ ʠʟ ʤʝʪʘʣʣʘ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: ʩʥʘʯʘʣʘ ʥʫʞʥʦ ʨʘʟʛʨʫʟʠʪʴ 

ʧʦʚʨʝʞʜʝʥʥʫʶ ʢʣʘʜʢʫ, ʫʩʪʘʥʦʚʠʚ ʚʨʝʤʝʥʥʳʝ ʨʘʟʛʨʫʞʘʶʱʠʝ ʩʪʦʡʢʠ. ʕʪʠ ʩʪʦʡʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʠʟ ʙʨʫʩʘ ʠʣʠ ʙʨʝʚʥʘ ʠ ʟʘʢʨʝʧʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʜʝʨʝʚʷʥʥʳʭ ʢʣʠʥʴʝʚ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʨʘʟʙʠʨʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʥʘʷ ʢʣʘʜʢʘ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʦʚʘʷ ʢʣʘʜʢʘ ʠʟ ʛʣʠʥʷʥʳʭ 

ʢʠʨʧʠʯʝʡ ʤʘʨʢʠ ʥʘ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ ʤʘʨʢʠ. ɼʣʷ ʥʘʜʝʞʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʢʣʘʜʢʠ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʘʥʢʝʨʥʳʝ ʩʚʷʟʠ ʠʟ ʘʨʤʘʪʫʨʥʦʡ ʩʪʘʣʠ ʩ 

ʨʘʩʯʝʪʦʤ ʦʜʥʦʛʦ ʘʥʢʝʨʘ ʥʘ ʢʘʞʜʳʡ ʢʠʨʧʠʯ. ɺʘʞʥʦ ʪʱʘʪʝʣʴʥʦ ʟʘʧʦʣʥʠʪʴ ʨʘʩʪʚʦʨʦʤ ʰʚʳ 

ʤʝʞʜʫ ʥʦʚʦʡ ʢʣʘʜʢʦʡ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʝʨʝʤʳʯʢʦʡ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʨʦʯʥʦʩʪʠ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 70% ʦʪ ʧʨʦʝʢʪʥʦʡ ʤʘʨʢʠ) ʚʨʝʤʝʥʥʳʝ ʨʘʟʛʨʫʞʘʶʱʠʝ ʩʪʦʡʢʠ 



-88- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʤʦʞʥʦ ʫʜʘʣʠʪʴ. ʊʨʝʱʠʥʳ ʚ ʢʣʘʜʢʝ ʰʠʨʠʥʦʡ ʤʝʥʝʝ 10 ʤʤ ʥʫʞʥʦ ʟʘʧʦʣʥʷʪʴ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʮʝʤʝʥʪʥʳʝ ʠʣʠ ʧʦʣʠʤʝʨʥʳʝ ʨʘʩʪʚʦʨʳ. 

ʀʥʲʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʫʙʠʥʥʳʭ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʠʥʲʝʢʪʦʨʦʚ. [2] 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʚ ʪʨʝʱʠʥʘʭ ʩʚʝʨʣʷʪ ʦʪʚʝʨʩʪʠʷ 

ʜʠʘʤʝʪʨʦʤ 30 ʤʤ ʥʘ ʛʣʫʙʠʥʫ ʥʝ ʤʝʥʝʝ 100 ʤʤ ʩ ʠʥʪʝʨʚʘʣʦʤ 0,8ï1,2 ʤ. ɺ ʦʪʚʝʨʩʪʠʷ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʪʘʣʴʥʳʝ ʪʨʫʙʢʠ ʜʠʘʤʝʪʨʦʤ 20ï25 ʤʤ. ɿʘʪʝʤ ʥʘʨʫʞʥʳʝ ʫʯʘʩʪʢʠ ʪʨʝʱʠʥ 

ʛʝʨʤʝʪʠʟʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʧʘʢʣʠ, ʢʣʝʷ, ʰʧʘʪʣʝʚʢʠ ʠʣʠ ʣʝʥʪʳ. ʈʘʩʪʚʦʨ ʟʘʢʘʯʠʚʘʝʪʩʷ ʚ 

ʪʨʝʱʠʥʳ ʯʝʨʝʟ ʠʥʲʝʢʪʦʨʳ, ʥʘʯʠʥʘʷ ʩ ʥʠʞʥʝʛʦ ʠ ʧʝʨʝʤʝʱʘʷʩʴ ʢ ʚʝʨʭʥʝʤʫ. ʇʦʩʣʝ 

ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʠ ʩʭʚʘʪʳʚʘʥʠʷ ʨʘʩʪʚʦʨʘ, ʠʥʲʝʢʪʦʨʳ ʫʜʘʣʷʶʪʩʷ, ʛʝʨʤʝʪʠʟʘʮʠʷ ʪʨʝʱʠʥ 

ʫʩʪʨʘʥʷʝʪʩʷ, ʘ ʦʪʚʝʨʩʪʠʷ ʟʘʜʝʣʳʚʘʶʪʩʷ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʪʠʨʢʘ 

ʩʪʝʥ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ʪʨʝʱʠʥ ʚʢʣʶʯʘʶʪ, ʥʘʧʨʠʤʝʨ, 

ʤʠʥʝʨʘʣʴʥʳʝ ʨʘʩʪʚʦʨʳ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʪʚʝʨʜʝʥʠʷ ʠʟ ʫʣʴʪʨʘʤʝʣʢʦʛʦ ʚʷʞʫʱʝʛʦ ʩ 

ʜʦʙʘʚʢʘʤʠ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʚʣʘʞʥʦʩʪʴʶ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʩʪʝʥ ʧʨʠʤʝʥʷʶʪʩʷ 

ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʥʘʥʝʩʝʥʠʝ ʚʦʜʦʦʪʪʘʣʢʠʚʘʶʱʠʭ ʩʦʩʪʘʚʦʚ, 

ʫʩʪʘʥʦʚʢʫ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʛʝʨʤʝʪʠʟʘʮʠʶ ʰʚʦʚ). 

ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ: 

 ʆʯʠʩʪʢʫ ʠ ʧʦʜʛʦʪʦʚʢʫ ʩʪʝʥ; 

 ʅʘʥʝʩʝʥʠʝ ʛʠʜʨʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

 ʄʦʥʪʘʞ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʋʢʨʝʧʣʝʥʠʝ ʠ ʨʝʤʦʥʪ ʩʪʝʥ ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʦʧʨʦʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʛʦ 

ʚʠʜʘ ʟʜʘʥʠʷ, ʥʦ ʠ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ 

ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʡ, ʤʘʪʝʨʠʘʣ ʩʪʝʥ ʠ 

ʜʦʩʪʫʧʥʳʡ ʙʶʜʞʝʪ, ʘ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʤʦʥʪʫ ʠ ʫʩʠʣʝʥʠʶ ʩʪʝʥ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʫʩʪʨʘʥʠʪʴ ʪʝʢʫʱʠʝ ʧʨʦʙʣʝʤʳ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʨʫʰʝʥʠʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʥʘʛʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʨʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ. ʇʦʢʘʟʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʛʝʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠʟ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʯʪʦ ʜʝʣʘʝʪ 

ʚʦʟʤʦʞʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʦʙʣʠʮʦʚʢʝ ʬʘʩʘʜʦʚ.  
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -89- 

 

Abstract 

The article presents the results of tests of dowelled connections using thermally modified 

pine wood. An increase in strength is shown in comparison with the dowelled compounds made 

of untreated wood which makes it possible to use this type of connections in wet conditions, for 

example, when facing facades. 

Keywords: thermally modified wood, thermal modification, dowelled connections, tests.  

 

ʊʝʨʤʦʜʨʝʚʝʩʠʥʘ ï ʵʪʦ ʜʨʝʚʝʩʠʥʘ, ʢʦʪʦʨʘʷ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʸ ʵʢʦʣʦʛʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʷʭ. ʀʟ ʥʝʸ 

ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩʘʜʦʚʫʶ ʤʝʙʝʣʴ, ʨʘʟʣʠʯʥʳʝ ʵʣʝʤʝʥʪʘ ʠʥʪʝʨʴʝʨʘ ʠ ʵʢʩʪʝʨʴʝʨʘ, ʦʙʣʠʮʦʚʢʝ 

ʩʘʫʥ ʠ ʙʘʥʴ, ʪʝʨʨʘʩ ʠ ʚʝʨʘʥʜ. ʇʦʩʢʦʣʴʢʫ ʪʝʨʤʦʜʨʝʚʝʩʠʥʘ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʪʘʢʠʤ ʢʘʢ ʩʥʝʛ ʠ ʜʦʞʜʴ, ʦʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʩʫʜʦʩʪʨʦʝʥʠʠ. ʊʘʢʞʝ ʪʝʨʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʜʨʝʚʝʩʠʥʘ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʘ 

ʩʝʙʷ ʢʘʢ ʤʘʪʝʨʠʘʣ ʜʣʷ ʦʙʣʠʮʦʚʢʠ ʬʘʩʘʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʙʣʘʜʘʝʪ ʧʦʢʘʟʘʪʝʣʷʤʠ, 

ʜʝʣʘʶʱʠʤʠ ʚʦʟʤʦʞʥʳʤ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ [1, 2]. ɼʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʜʦʩʦʢ ʪʝʨʤʦʜʨʝʚʝʩʠʥʳ ʢ ʬʘʩʘʜʫ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʦʝʜʠʥʝʥʠʡ, 

ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʦʯʥʦʩʪʠ ʢʦʪʦʨʳʭ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ʜʦʚʦʣʴʥʦ 

ʥʠʟʢʦʤ ʫʨʦʚʥʝ [3, 4, 5]. ʅʘ ʬʘʩʘʜ ʟʜʘʥʠʷ ʜʝʡʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʥʘʛʨʫʟʢʠ: ʚʝʪʨʦʚʘʷ, 

ʩʝʡʩʤʠʯʝʩʢʘʷ, ʥʘʛʨʫʟʢʘ ʦʪ ʦʙʣʝʜʝʥʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʥʘʛʨʫʟʢʠ ʦʪ 

ʥʘʨʫʞʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʦʩʚʝʱʝʥʠʝ, ʨʝʢʣʘʤʘ), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʯʠʩʣʝʥʥʦʛʦ 

ʨʘʩʯʝʪʘ ʬʘʩʘʜʘ ʟʜʘʥʠʷ ʢʘʢ ʦʪʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʘʩʘʜʥʦʡ 

ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʨʝʧʣʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ï ʩʠʩʪʝʤ ʢʨʝʧʣʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʛʝʣʝʡ.  

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʥʘʛʝʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʨʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ. ʀʩʧʳʪʘʥʠʝ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʡ 

ʨʘʟʨʳʚʥʦʡ ʤʘʰʠʥʝ 50 ʢʅ, INSTRON 5969 

ɼʣʷ ʠʩʧʳʪʘʥʠʷ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʪʨʝʭ ʪʠʧʦʚ, ʨʘʙʦʯʠʝ ʯʝʨʪʝʞʠ ʢʦʪʦʨʳʭ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʐʪʨʠʭʦʚʢʦʡ ʧʦʢʘʟʘʥʳ ʯʘʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ 

ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʙʦʯʠʝ ʯʝʨʪʝʞʠ ʦʙʨʘʟʮʦʚ. 

 

ʈʘʩʩʪʘʥʦʚʢʘ ʩʪʘʣʴʥʳʭ ʥʘʛʝʣʝʡ ʧʨʠʥʠʤʘʣʘʩʴ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʈʘʩʩʪʘʥʦʚʢʘ ʥʘʛʝʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʜʠʘʤʝʪʨʘ. 

ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʘʤʦʨʝʟʳ ʧʦ ʜʝʨʝʚʫ, ʘ ʦʪʚʝʨʩʪʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʩʚʝʨʣʠʚʘʣʠʩʴ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʨʘʩʪʨʝʩʢʠʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ. ɹʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʪʨʠ 

ʦʙʨʘʟʮʘ ʧʝʨʚʦʛʦ ʪʠʧʘ, ʜʚʘ ʦʙʨʘʟʮʘ ʚʪʦʨʦʛʦ ʪʠʧʘ ʠ ʦʜʠʥ ʦʙʨʘʟʝʮ ʪʨʝʪʴʝʛʦ ʪʠʧʘ.  



-90- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʀʩʧʳʪʳʚʘʝʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʝʜʠʥʝʥʠʷʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ 

ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʧʦ ʚʠʜʫ ʟʘʚʠʩʠʤʦʩʪʠ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʧʨʠʣʘʛʘʝʤʦʡ 

ʥʘʛʨʫʟʢʠʚ ʚ ʜʠʘʧʘʟʦʥʝ ʨʘʩʯʝʪʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʩʦʝʜʠʥʝʥʠʝ 

ʠʩʧʳʪʳʚʘʣʦʩʴ ʩʪʫʧʝʥʯʘʪʳʤ ʥʘʛʨʫʞʝʥʠʝʤ ʯʝʨʝʟ ʨʘʚʥʳʝ ʩʪʫʧʝʥʠ ʚʦʟʨʘʩʪʘʥʠʷ ʥʘʛʨʫʟʢʠ ʧʦ 

ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 2. ɺʝʣʠʯʠʥʘ ʩʪʫʧʝʥʠ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʚ 10% ʦʪ ʦʞʠʜʘʝʤʦʡ ʨʘʟʨʫʰʘʶʱʝʡ 

ʥʘʛʨʫʟʢʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ ʨʘʩʯʝʪʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ 

ʩʦʝʜʠʥʝʥʠʷʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʣʷ 

ʪʝʨʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʨʘʟʣʠʯʘʶʪʩʷ. ɹʳʣʠ ʫʯʪʝʥʳ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦ ʢʣʘʩʩʫ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʝ, ʩʨʦʢʫ ʩʣʫʞʙʳ, ʥʘʣʠʯʠʶ 

ʧʨʦʧʠʪʢʠ.  

ʈʘʩʯʝʪʥʘʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʠʟ ʟʥʘʯʝʥʠʡ 

ʨʘʩʯʝʪʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʦʜʠʥ ʰʦʚ ʩʧʣʘʯʠʚʘʥʠʷ ʧʦ ʘʢʪʫʘʣʴʥʳʤ ʥʦʨʤʘʤ. ɹʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʩʤʷʪʠʝ ʚ ʩʨʝʜʥʝʤ ʵʣʝʤʝʥʪʝ, ʥʘ ʩʤʷʪʠʝ ʚ 

ʢʨʘʡʥʝʤ ʵʣʝʤʝʥʪʝ ʠ ʥʘ ʠʟʛʠʙ ʩʪʘʣʴʥʦʛʦ ʥʘʛʝʣʷ, ʠ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʝʥʘ ʤʠʥʠʤʘʣʴʥʘʷ. 

 

 
ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʩʪʫʧʝʥʯʘʪʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʦʙʨʘʟʮʘ ʩ ʨʘʟʛʨʫʟʢʦʡ. 

 

ʆʙʨʘʟʮʳ ʜʦʚʦʜʠʣʠʩʴ ʜʦ ʨʘʟʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʟʚʫʢʫ, 

ʠ ʙʳʣʦ ʚʠʜʥʦ ʧʦ ʛʨʘʬʠʢʫ. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʦʙʨʘʟʮʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩʫʥʦʢ 3. ʇʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʘ II ʪʠʧʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -91- 

 

ʈʘʟʨʫʰʝʥʠʝ ʦʧʠʩʳʚʘʣʦʩʴ ʭʘʨʘʢʪʝʨʥʳʤ ʟʚʫʢʦʤ, ʠʟʛʠʙʦʤ ʥʘʛʝʣʝʡ, ʪʘʢʞʝ ʚ ʦʜʥʦʤ ʠʟ 

ʦʙʨʘʟʮʦʚ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʫʰʠʣʩʷ ʩʘʤʦʨʝʟ. ʄʦʤʝʥʪ ʨʘʟʨʫʰʝʥʠʷ ʦʙʨʘʟʮʘ ʥʘʙʣʶʜʘʣʩʷ ʧʦ 

ʛʨʘʬʠʢʫ. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ ʥʘʛʨʫʟʢʠ ʦʜʥʦʛʦ ʠʟ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 4. ʅʘ ʛʨʘʬʠʢʝ ʦʪʤʝʯʝʥʳ ʤʦʤʝʥʪʳ ʜʦʩʪʠʞʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʝʨʝʤʝʱʝʥʠʷʤ 

ʠ ʠʩʯʝʨʧʘʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ ʥʘʛʨʫʟʢʠ ʦʙʨʘʟʮʘ II ʪʠʧʘ. 

 

ʅʘ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʟʘʛʨʫʟʢʫ ʠ ʨʘʟʛʨʫʟʢʫ ʥʘʛʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʦʡ ʩʪʫʧʝʥʷʤʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʝʮ 

ʩʥʘʯʘʣʘ ʜʦʩʪʠʛʘʣ ʩʚʦʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ, ʥʦ ʝʛʦ ʬʘʢʪʠʯʝʩʢʘʷ ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʵʪʦʤ ʥʝ ʠʩʯʝʨʧʳʚʘʣʘʩʴ. ʀʩʯʝʨʧʘʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʣʩʷ ʨʦʩʪ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʥʘʛʨʫʟʢʝ.  

ɼʘʣʝʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʧʳʪʘʥʠʡ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʜʚʘ ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ: ʧʦ ʨʘʟʨʫʰʝʥʠʶ ʠ ʧʦ 

ʜʦʩʪʠʞʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʜʝʬʦʨʤʘʮʠʷʤ ʚ 2 ʤʤ. ɺʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜʘʪʣʠʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʚ 2 ʤʤ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʦ ʪʝʢʫʱʠʤ ʥʦʨʤʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʦʝʜʠʥʝʥʠʷ. 

ɿʥʘʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʨʘʩʯʝʪʦʤ, ʬʘʢʪʠʯʝʩʢʦʡ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 2 ʤʤ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

 ̄ ʊʠʧ 
ʈʘʩʯʝʪʥʘʷ ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, Ὑȟʢʅ 
ʌʘʢʪʠʯʝʩʢʘʷ ʥʝʩʫʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, Ὑ , ʢʅ 

ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʧʝʨʝʤʝʱʝʥʠʷ 

2 ʤʤ, ʢʅ 

1 I 8,16 8,063 4,863 

2 I 8,16 8,573 4,888 

3 I 8,16 8,860 4,549 

4 II  8,16 5,130 3,080 

5 II  8,16 5,011 3,045 

6 III  7,80 6,705 2,820 

 

ɺ ʠʪʦʛʝ, ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʦʙʨʘʟʮʳ, ʧʦʣʥʦʩʪʴʶ 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʪʝʨʤʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ɺ ʥʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʩʤʷʪʠʷ ʜʨʝʚʝʩʠʥʳ, ʥʦ ʙʳʣ ʷʚʥʦ ʚʳʨʘʞʝʥ ʠʟʛʠʙ ʥʘʛʝʣʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʤʷʪʠʝ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ ʘʥʘʣʦʛʠʯʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ, ʛʜʝ ʚʩʝ ʪʨʠ ʵʣʝʤʝʥʪʘ ʩʦʩʪʦʷʪ ʠʟ ʩʫʭʦʡ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʴʰʝʝ ʩʤʷʪʠʝ ʜʨʝʚʝʩʠʥʳ. ʉʦʝʜʠʥʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʤʦʛʫʪ ʙʳʪʴ 



-92- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʬʘʩʘʜʥʳʭ ʩʠʩʪʝʤʘʭ ʚ ʩʠʣʫ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʙʣʘʛʦʜʘʨʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʝʨʤʦʜʨʝʚʝʩʠʥʳ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ 

ʫʣʠʮʝ. ʊʝʤʘ ʨʘʩʯʝʪʘ ʬʘʩʘʜʥʳʭ ʩʠʩʪʝʤ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʨʤʠʯʝʩʢʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʘ ʚ ʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ.  
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ɸʥʥʦʪʘʮʠʷ 

ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʤʦʞʝʪ ʩʪʘʪʴ ʚʳʟʦʚʦʤ ʜʣʷ ʧʨʦʮʝʩʩʘ ʟʘʣʠʚʢʠ ʙʝʪʦʥʘ ʠʟ-ʟʘ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʟʘʩʪʳʚʘʥʠʷ ʙʝʪʦʥʘ ʠ ʫʣʫʯʰʝʥʠʷ ʝʛʦ ʩʚʦʡʩʪʚ ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʨʝʚʘ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʟʠʤʦʡ, ʪʘʢʠʝ 

ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʦʙʦʛʨʝʚʘʶʱʠʭ ʩʠʩʪʝʤ, ʫʢʨʳʪʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʜʦʙʘʚʣʝʥʠʝ ʫʩʢʦʨʠʪʝʣʝʡ 

ʟʘʩʪʳʚʘʥʠʷ. ʂʘʞʜʳʡ ʠʟ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ. 

ʀʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʟʠʤʦʡ ʧʦʤʦʞʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʠʥʞʝʥʝʨʘʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ, ʟʠʤʥʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʝʪʦʜʳ ʧʨʦʛʨʝʚʘ, 

ʧʘʨʦʧʨʦʛʨʝʚ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʦʛʨʝʚ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʧʨʦʛʨʝʚ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 
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Abstract 

The winter period can become a challenge for the concrete pouring process due to low 

temperatures, which can affect the quality and strength of the material. Various heating methods 

are used to ensure optimal conditions for concrete solidification and improve its properties. This 

article discusses the main methods of heating concrete in winter, such as the use of heating 

systems, shelter structures and the addition of solidification accelerators. Each of the methods 

has its advantages and disadvantages, which must be taken into account when choosing the most 

effective method. The study of various methods of heating concrete in winter will help 

construction specialists and engineers to improve the quality and reliability of building 

structures, as well as ensure the safety of work at low temperatures. 

Keywords: concrete heating, winter construction, heating methods, steam heating, 

electric heating, infrared heating, advantages and disadvantages. 

 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï ʥʝ ʧʦʚʦʜ ʜʣʷ ʧʨʦʩʪʦʷ. ʇʨʦʛʨʝʚ ʙʝʪʦʥʥʦʡ 

ʩʤʝʩʠ ʧʦʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʤʘʪʝʨʠʘʣ ʤʘʨʦʯʥʦʡ ʧʨʦʯʥʦʩʪʠ. ʉʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʟʠʤʥʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʙʝʪʦʥʠʨʦʚʘʥʠʝ. ʀʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʧʨʝʨʚʘʪʴʩʷ ʧʨʦʮʝʩʩ 

ʛʠʜʨʘʪʘʮʠʠ ʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʛʦʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʦʵʪʦʤʫ ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ ʟʠʤʦʡ ï ʥʝʦʙʭʦʜʠʤʳʡ ʠ ʚʘʞʥʳʡ ʤʦʤʝʥʪ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʄʦʞʥʦ ʣʠ ʟʠʤʦʡ ʟʘʣʠʚʘʪʴ ʙʝʪʦʥ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʚʘ? ʇʦ ʤʥʝʥʠʶ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʵʪʦ ʜʦʧʫʩʪʠʤʦ, ʥʦ ʩʦʧʨʷʞʝʥʦ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʨʠʩʢʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʦʤ. ɽʩʣʠ 

ʩʚʝʞʝʟʘʚʘʨʝʥʥʳʡ ʙʝʪʦʥ ʟʘʤʸʨʟʥʝʪ, ʚʦʜʘ, ʢʦʪʦʨʘʷ ʥʝ ʫʩʧʝʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʮʝʤʝʥʪʦʤ, ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʣʸʜ. ʕʪʦ ʧʨʠʚʝʜʸʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʜʘʚʣʝʥʠʷ, ʠ 

ʭʨʫʧʢʘʷ ʙʝʪʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʘʯʥʸʪ ʨʘʟʨʫʰʘʪʴʩʷ. 

ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʟʠʤʦʡ, ʥʫʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ. ɺʘʞʥʦ ʟʥʘʪʴ, ʢʘʢ 

ʧʨʘʚʠʣʴʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʟʠʤʦʡ 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦ ʩʧʦʩʦʙʦʚ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʚ ʭʦʣʦʜʥʦʝ ʟʠʤʥʝʝ ʚʨʝʤʷ. ʆʥʠ 

ʪʨʝʙʫʶʪ ʟʘʪʨʘʪ, ʢʦʪʦʨʳʝ ʦʢʫʧʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʠ ʩʦʙʣʶʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ. ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʠʢʠ. 

ʊʝʧʣʷʢ ʠ ʪʝʧʣʦʚʳʝ ʧʫʰʢʠ 

ʆʙʝʩʧʝʯʠʪʴ ʟʠʤʥʠʡ ʧʦʜʦʛʨʝʚ ʙʝʪʦʥʘ ʣʝʛʯʝ ʚʩʝʛʦ ʩ ʧʦʤʦʱʴʶ ʪʝʧʣʷʢʦʚ. ʕʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʧʦʤʠʥʘʶʪ "ʰʘʪʨʳ" ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘʜ ʧʦʤʝʱʝʥʠʝʤ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ 

ʟʘʣʠʚʢʘ. ɺʥʫʪʨʴ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʤʝʱʘʶʪ ʪʝʧʣʦʚʳʝ ʧʫʰʢʠ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʂʘʢ ʪʦʣʴʢʦ ʙʝʪʦʥ ʜʦʩʪʠʛʘʝʪ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʨʦʯʥʦʩʪʠ, 

ʪʝʧʣʷʢʠ ʫʙʠʨʘʶʪʩʷ. 

ʆʙʫʩʪʨʦʡʩʪʚʦ ʪʝʧʣʷʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ: 

 ɺʦʟʚʝʜʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʣʝʩʦʚ (ʢʘʨʢʘʩʘ ʠʟ ʙʨʫʩʴʝʚ); 

 ʈʘʟʤʝʱʝʥʠʝ ʟʘʱʠʪʥʦʡ ʧʣʝʥʢʠ ʠʣʠ ʪʝʥʪʘ; 

 ʌʠʢʩʘʮʠʷ ʙʨʝʟʝʥʪʘ ʢ ʦʧʦʨʘʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

 ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʩʪʦʪʘ 

 ʣʝʛʢʦʩʪʴ ʤʦʥʪʘʞʘ ʪʝʧʣʷʢʘ 

 ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʅʝʜʦʩʪʘʪʢʠ: 

 ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʩʪʦʪʘ 

 ʣʝʛʢʦʩʪʴ ʤʦʥʪʘʞʘ ʪʝʧʣʷʢʘ 

 ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʡ 

ʇʨʦʛʨʝʚ ʙʝʪʦʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ 



-94- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʭʝʤʘ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʚʦʡʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʪʴ ʪʦʢ. ɼʣʷ 

ʵʪʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʥʫʪʨʠ ʨʘʩʪʚʦʨʘ ʨʘʟʤʝʱʘʶʪʩʷ ʵʣʝʢʪʨʦʜʳ. ʇʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʪʦʢʘ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʚʠʣʴʥʳʡ ʪʝʨʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʩʤʝʩʠ. ʋ ʤʝʪʦʜʘ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ. ʊʘʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʘʨʦʯʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ ʟʘʧʨʝʱʝʥʦ ʠʟ-ʟʘ ʨʠʩʢʘ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʪʦʢʦʤ ʠ ʥʝʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʦʟʛʦʨʘʥʠʷ. ɽʩʪʴ ʠ ʜʨʫʛʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: ʩʭʚʘʪʳʚʘʥʠʝ ʩʤʝʩʠ 

ʥʝʣʠʥʝʡʥʦʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʪʝʨʴ ʚʣʘʛʠ ʠ ʪʝʧʣʘ ʧʨʦʛʨʝʚʘʝʤʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʫʢʨʳʚʘʶʪ ʫʪʝʧʣʠʪʝʣʝʤ; ʜʣʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʜʭʦʜʷʪ ʯʝʪʳʨʝ ʪʠʧʘ 

ʵʣʝʢʪʨʦʜʦʚ: ʧʣʘʩʪʠʥʯʘʪʳʝ, ʧʦʣʦʩʦʚʳʝ, ʩʪʨʫʥʥʳʝ, ʩʪʝʨʞʥʝʚʳʝ. 

ʆʧʪʠʤʘʣʴʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʨʘʩʪʚʦʨʘ ʦʙʝʩʧʝʯʠʪ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʣʷ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ. ʉʪʦʠʪ ʫʜʝʣʠʪʴ ʚʥʠʤʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷʤ ʤʦʱʥʦʩʪʠ, 

ʟʘʱʠʪʝ ʢʦʨʧʫʩʘ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ ʘʛʨʝʛʘʪʘ: ʦʪ ʥʠʭ ʟʘʚʠʩʷʪ ʩʢʦʨʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ. 

ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʂʊʇʊʆ-80 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥ ʩʦʟʜʘʩʪ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʟʘ ʩʯʝʪ ʧʠʪʘʥʠʷ 

ʧʨʦʚʦʜʦʚ ʇʅʉɺ ʠʣʠ ʵʣʝʢʪʨʦʜʦʚ BP, ʧʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʱʝʥʦ ʦʪ ʧʝʨʝʧʘʜʦʚ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ. ɸ ʫʜʦʙʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʠʪ ʦʜʥʦʤʫ ʯʝʣʦʚʝʢʫ 

ʙʳʩʪʨʦ ʧʝʨʝʤʝʱʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʤʫ ʦʙʲʝʢʪʫ. ɺ ʧʨʦʜʘʞʝ ʠʤʝʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʢʘʮʠʡ ʵʪʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʨʫʯʥʳʤ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ.  

 ʇʨʝʠʤʫʱʝʩʪʚʘ: 

 ʚʳʩʦʢʠʡ ʂʇɼ 

 ʣʝʛʢʦʩʪʴ ʤʦʥʪʘʞʘ ʵʣʝʢʪʨʦʜʦʚ 

 ʧʨʦʛʨʝʚ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʩʪʚʦʨʘ 

ʅʝʜʦʩʪʘʪʢʠ: 

 ʚʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ (ʦʪ 1 000 ʢɺʪ ʥʘ 4-5 ʢʫʙ. ʤ.) 

 ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ 

 ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ). 

 

 
ʈʠʩʫʥʦʢ 2. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʂʊʇʊʆ-80. 

 

ʇʨʦʚʦʜ ʇʅʉɺ 

ʂʘʙʝʣʴ ʜʣʷ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ ʧʨʦʚʦʜʦʤ ʇʅʉɺ. ɸʙʙʨʝʚʠʘʪʫʨʘ 

ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ, ʢʘʢ: ʇ ð ʧʨʦʚʦʜ, ʅ ð ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ, ʉ ð ʩʪʘʣʴ, ɺ ð ʚʠʥʠʣʦʚʘʷ 

ʠʟʦʣʷʮʠʷ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʪʦʢʘ ʯʝʨʝʟ ʵʪʦʪ ʧʨʦʚʦʜʥʠʢ ʦʙʨʘʟʫʝʪʩʷ ʪʝʧʣʦ, ʢʦʪʦʨʦʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʈʘʩʭʦʜ ʇʅʉɺ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 60 ʤ ʥʘ 1 ʢʫʙ ʤ. ʤʘʪʝʨʠʘʣʘ. 

ʇʨʦʚʦʜ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ:     

 ʧʨʝʜʩʢʘʟʫʝʤʦʝ çʧʦʚʝʜʝʥʠʝè ʠ ʨʘʚʥʦʤʝʨʥʳʡ ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ; 

 ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʦʟʛʦʨʘʥʠʶ ʟʘ ʩʯʝʪ ʠʟʦʣʷʮʠʠ; 

 ʫʩʢʦʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʟʘʩʪʳʚʘʥʠʷ ʩʤʝʩʠ; 

 ʦʧʮʠʷ ʧʦʚʪʦʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ; 

 ʧʨʦʯʥʦʩʪʴ ʥʘ ʠʟʛʠʙ. 

ʇʨʦʚʦʜ ʇʅʉɺ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʦʪ -20Áʉ). ʆʥ 

ʜʦʣʛʦʚʝʯʝʥ, ʪʘʢ ʢʘʢ ʥʝ ʧʦʜʚʝʨʞʝʥ ʚʣʠʷʥʠʶ ʢʠʩʣʦʪʥʦ-ʱʝʣʦʯʥʦʡ ʩʨʝʜʳ. ʋʢʣʘʜʢʘ ʢʘʙʝʣʷ ʚ 

ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʢʘʩʘʥʠʝ ʟʝʤʣʠ ʠʣʠ ʦʧʘʣʫʙʢʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -95- 

 

ʂʘʙʝʣʴ ʥʝ ʜʦʣʞʝʥ ʚʳʭʦʜʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʦʙʦʛʨʝʚʘʝʤʦʛʦ ʙʝʪʦʥʘ. ʀʟʙʝʛʘʡʪʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʚʠʥʠʣʦʚʦʡ ʠʟʦʣʷʮʠʠ, ʨʘʚʥʦʤʝʨʥʦ ʬʦʨʤʠʨʫʡʪʝ ʧʝʪʣʠ ʙʝʟ ʧʝʨʝʛʠʙʦʚ. ʇʨʠʦʙʨʝʪʘʪʴ ʇʅʉɺ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫ ʧʨʦʚʝʨʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʉʝʨʪʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ 

ʟʘʣʦʛʦʤ ʝʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ.  

ʋʢʣʘʜʢʘ ʛʨʝʶʱʝʛʦ ʢʘʙʝʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʵʪʘʧʥʦ. ʀʟʥʘʯʘʣʴʥʦ ʤʦʥʪʠʨʫʶʪ 

ʦʧʘʣʫʙʢʫ ʩ ʘʨʤʘʪʫʨʥʳʤ ʢʘʨʢʘʩʦʤ, ʘ ʟʘʪʝʤ ʥʘ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʨʘʟʤʝʱʘʶʪ ʇʅʉɺ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʰʘʛʦʤ. ʉʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʠʣʠ ʧʝʨʝʩʝʯʝʥʠʝ ʧʨʦʚʦʜʘ ʟʘʧʨʝʱʝʥʦ, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʟʦʡʜʝʪ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʦʙʨʳʚʘ ʠʟʙʝʛʘʶʪ 

ʩʠʣʴʥʦʡ ʥʘʪʷʞʢʠ ʧʨʦʚʦʜʘ. ʌʠʢʩʘʮʠʷ ʢʘʙʝʣʷ ʢ ʘʨʤʘʪʫʨʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʣʘʩʪʠʢʦʚʳʭ ʩʪʷʞʝʢ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʟʘʤʝʥʷʶʪ ʩʪʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʦʡ. ʆʧʪʠʤʘʣʴʥʘʷ ʩʭʝʤʘ 

ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʵʪʠʤ ʤʝʪʦʜʦʤ ð çʟʤʝʝʚʠʜʥʘʷè, ʩ ʧʨʝʜʝʣʴʥʦʡ ʜʣʠʥʦʡ ʧʝʪʣʠ ʜʦ 30 ʤ. 

ʈʝʛʫʣʠʨʦʚʢʘ ʪʝʧʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

 

 
ʈʠʩʫʥʦʢ 3. ʇʨʦʚʦʜ ʇʅʉɺ. 

 

ʀʥʬʨʘʢʨʘʩʥʳʝ ʤʘʪʳ 

ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʪʝʨʤʦʤʘʪʳ ʜʣʷ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ. ʄʝʪʦʜ 

ʦʪʣʠʯʥʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʚ ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ ʢʣʠʤʘʪʘ. ʊʝʭʥʦʣʦʛʠʷ ʪʚʝʨʜʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ʧʨʦʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

 ʇʦʜʛʦʪʦʚʢʘ ʦʩʥʦʚʘʥʠʷ ð ʥʘ ʟʘʣʠʚʢʝ ʨʘʟʤʝʱʘʶʪ ʧʦʣʠʵʪʠʣʝʥʦʚʫʶ ʧʣʝʥʢʫ 

ʠʣʠ ʜʨʫʛʦʡ ʛʠʜʨʦʥʝʧʨʦʥʠʮʘʝʤʳʡ ʤʘʪʝʨʠʘʣ; 

 ʆʩʥʦʚʥʦʡ ʵʪʘʧ ð ʨʘʟʤʝʱʝʥʠʝ ʧʦʚʝʨʭ ʧʣʝʥʢʠ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʪʦʚ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʤʦʱʥʦʩʪʠ; 

 ʇʦʜʢʣʶʯʝʥʠʝ ð ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢ 

ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ (ʧʘʨʘʣʣʝʣʴʥʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ); 

 ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ð ʧʦʜʘʯʘ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʥʘ ʤʘʪʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʭ ʧʦʩʪʝʧʝʥʥʦʤʫ ʥʘʛʨʝʚʘʥʠʶ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʨʤʦʤʘʪʦʚ ʦʙʣʘʜʘʝʪ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ. ʂʣʶʯʝʚʳʤ ʠʟ 

ʥʠʭ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʥʘʛʨʝʚʘʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʀʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʨʦʥʠʢʘʝʪ ʛʣʫʙʦʢʦ ʚ ʤʘʪʝʨʠʘʣ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʨʘʟʤʝʨʘʤʠ ʦʧʘʣʫʙʢʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ 

ʩʦʙʣʶʜʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ 

ʧʨʦʮʝʩʩʘ ʩʭʚʘʪʳʚʘʥʠʷ ʦʧʘʣʫʙʢʘ ʩʥʠʤʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʛʠʜʨʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʧʣʝʥʢʦʡ. 

ɹʝʪʦʥʥʘʷ ʩʤʝʩʴ ʟʠʤʦʡ ʧʨʦʛʨʝʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʨʤʦʤʘʪʦʚʐʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʦʡ ʩʬʝʨʝ ʧʦʣʫʯʠʣʠ ʠʥʬʨʘʢʨʘʩʥʳʝ ʦʙʦʛʨʝʚʘʪʝʣʠ 

ʬʠʨʤʳ çʌʣʝʢʩʠʍʀʊè. ʇʨʦʜʫʢʮʠʷ ʙʨʝʥʜʘ ʥʘʜʝʞʥʘ, ʵʢʦʥʦʤʠʯʥʘ, ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ 

ʩʣʫʞʙʳ. ʀʟʜʝʣʠʷ ʛʘʨʘʥʪʠʨʫʶʪ ʪʦʯʝʯʥʳʡ ʠ ʟʦʥʘʣʴʥʳʡ ʦʙʦʛʨʝʚ ʙʝʪʦʥʘ, ʦʧʪʠʤʘʣʴʥʫʶ 

ʪʝʧʣʦʧʝʨʝʜʘʯʫ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʫʯʘʩʪʢʠ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʩʪʦ ʚ ʫʧʨʘʚʣʝʥʠʠ, ʣʝʛʢʦ ʤʦʥʪʠʨʫʝʪʩʷ ʠ ʧʝʨʝʤʝʱʘʝʪʩʷ. ʆʥʦ ʥʝ ʚʳʜʝʣʷʝʪ 

ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ. ʀʥʬʨʘʢʨʘʩʥʳʝ 

ʦʙʦʛʨʝʚʘʪʝʣʠ çʌʣʝʢʩʠʍʀʊè ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʚʥʦʤʝʨʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʚʩʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʘʣʫʙʢʠ ʠ ʫʩʢʦʨʷʶʪ ʪʚʝʨʜʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʥʘ ʭʦʣʦʜʝ. 



-96- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

 ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ 

 ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʩʪʦʪʘ 

 ʙʳʩʪʨʘʷ ʫʩʪʘʥʦʚʢʘ ʪʝʨʤʦʤʘʪʦʚ 

 ʨʘʚʥʦʤʝʨʥʳʡ ʧʨʦʛʨʝʚ ʙʝʪʦʥʘ ʩ ʚʳʩʦʢʠʤ ʂʇɼ 

 ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʫʯʘʩʪʢʠ 

 

ʅʝʜʦʩʪʘʪʢʠ: 

 ʩʣʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

 ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ 

 ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʝ ʦʙʲʝʢʪʘ 

 

 
ʈʠʩʫʥʦʢ 4. ʀʥʬʨʘʢʨʘʩʥʳʝ ʤʘʪʳ. 

 

ʀʥʜʫʢʮʠʦʥʥʳʡ ʦʙʦʛʨʝʚ. 

ʇʨʠʤʝʥʷʝʪʩʷ ʩ ʘʨʤʠʨʦʚʘʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʩʦʜʝʨʞʘʱʠʝʩʷ ʚʥʫʪʨʠ ʥʠʭ, ʩʪʘʥʫʪ ʩʝʨʜʝʯʥʠʢʘʤʠ. ʀʟʦʣʠʨʦʚʘʥʥʳʡ ʢʘʙʝʣʴ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ 

ʠʥʜʫʢʪʦʨʘ ʠ ʨʘʟʤʝʱʘʝʪʩʷ ʧʝʪʣʷʤʠ ʚʦʢʨʫʛ ʘʨʤʘʪʫʨʳ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʪʢʦʚ ʧʨʦʚʦʜʘ ʠ 

ʩʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ. ɺʜʦʣʴ ʢʘʙʝʣʷ ʧʫʩʢʘʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ, 

ʦʙʨʘʟʫʶʱʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ɿʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚʘʥʠʝ ʘʨʤʠʨʫʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʦʪ ʥʠʭ ʪʝʧʣʦ ʧʝʨʝʭʦʜʠʪ ʢ ʙʝʪʦʥʫ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʚʩʝʡ ʩʤʝʩʠ. 

ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʦʩʪʠʛʘʝʪ 150 ʢɺʪ/ʯ ʥʘ 1 ʢʫʙʠʯʝʩʢʠʡ ʤʝʪʨ ʙʝʪʦʥʘ. 
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 ʨʘʚʥʦʤʝʨʥʳʡ ʧʨʦʛʨʝʚ. 

ʅʝʜʦʩʪʘʪʢʠ: 
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 ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ (ʙʘʣʢʠ, ʢʦʣʦʥʥʳ ʠ ʪ. ʜ.). 

 

 
ʈʠʩʫʥʦʢ 4. ʀʥʜʫʢʮʠʦʥʥʳʡ ʦʙʦʛʨʝʚ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -97- 

 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʠʤʥʝʝ ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ. ʇʦʜʙʦʨ 

ʤʝʪʦʜʘ ʧʦʜʦʛʨʝʚʘ ʨʘʩʪʚʦʨʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʘʣʫʙʢʠ, 

ʜʦʩʪʫʧʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʧʝʰʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʚʘʞʥʦ ʚʳʧʦʣʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʸʪʳ, ʫʯʠʪʳʚʘʪʴ ʤʘʨʢʠ ʮʝʤʝʥʪʘ ʠ ʩʦʩʪʘʚ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʙʦʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʦʙʲʝʢʪʝ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʢʦʣʣʦʠʜʥʳʭ ʩʠʩʪʝʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʢʘʢ ʚʦ 

ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʨʘʙʦʪʘʭ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʢʦʣʣʦʠʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ 

ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʭ ʩʪʨʦʝʥʠʝ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʠʭ ʤʦʜʠʬʠʢʘʮʠʠ ʧʫʪʝʤ ʧʨʠʤʝʩʠ 

ʢʦʣʣʦʠʜʥʳʭ ʜʦʙʘʚʦʢ ʢ ʥʠʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʤʝʥʪ, ʟʦʣʴ, ʢʦʣʣʦʠʜ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

 

Abstract 

The article examines the role of colloidal systems in construction, both in external and 

internal works. The main colloidal materials in the field of construction, their structure, as well as 

methods of their modification by admixture of colloidal additives to them are described. 

Keywords: ʩement, sol, colloid, construction. 

 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʝ ʢʦʣʣʦʠʜʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʞʠʟʥʠ ʥʘ 

ʟʝʤʣʝ. ʊʢʘʥʠ ʤʳʰʮ, ʨʘʩʪʝʥʠʡ, ʭʨʷʱʠ, ʦʙʦʣʦʯʢʠ ʵʨʠʪʨʦʮʠʪʦʚ ð ʚʩʝ ʵʪʦ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʩʪʫʜʥʝʡ, ʘ ʟʥʘʯʠʪ ʢʦʣʣʦʠʜʳ.  ɺ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ 

ʤʝʪʘʣʣʫʨʛʠʷ, ʪʝʢʩʪʠʣʴʥʘʷ, ʤʳʣʦʚʘʨʝʥʥʘʷ, ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ, ʧʠʱʝʚʘʷ, ʧʨʠʭʦʜʠʪʩʷ 

ʠʤʝʪʴ ʜʝʣʦ ʠʤʝʥʥʦ ʩ ʢʦʣʣʦʠʜʥʳʤ. ʅʝ ʦʙʭʦʜʠʪ ʵʪʦʪ ʩʧʠʩʦʢ ʠ ʩʬʝʨʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ɺ ʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʘʢʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʘʢ ʮʝʤʝʥʪ, 

ʢʨʘʩʢʘ, ʣʘʢʠ, ʛʠʧʩ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʷʞʫʱʠʝ ʚʝʱʝʩʪʚʘ ʧʨʦʭʦʜʷʪ ʧʨʠ ʪʚʝʨʜʝʥʠʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʨʝʟ ʢʦʣʣʦʠʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʕʪʦ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʧʨʠʤʝʨʝ 

ʪʚʝʨʜʝʥʠʷ ʮʝʤʝʥʪʘ. ɺʥʘʯʘʣʝ ʦʥʦ ʧʨʦʪʝʢʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʦ, ʘ ʟʘʪʝʤ ʵʪʘ ʩʢʦʨʦʩʪʴ 

ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ  ʧʦʷʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʨʝʥ 

ʮʝʤʝʥʪʘ ʚʳʩʦʢʠʭ ʧʦ ʧʣʦʪʥʦʩʪʠ ʢʦʣʣʦʠʜʥʳʭ ʧʣʝʥʦʢ. ʕʪʠ ʧʣʝʥʢʠ ʫʜʝʨʞʠʚʘʶʪ ʚʦʜʫ ʥʘ 

ʚʥʝʰʥʠʭ ʯʘʩʪʷʭ ʟʝʨʝʥ, ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʷ ʜʘʣʴʥʝʡʰʫʶ ʛʠʜʨʘʪʘʮʠʶ.   

ʎʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʝʜʠʥʝʥʠʷ ʢʠʨʧʠʯʥʳʭ ʙʣʦʢʦʚ, ʥʦ ʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʟʜʘʥʠʡ. ʊʘʢʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ 

ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʧʨʝʩʩʦʚʘʥʥʳʡ ʦʙʣʠʮʦʚʦʯʥʳʡ ʢʠʨʧʠʯ [1].  

ʆʩʥʦʚʥʘʷ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʛʠʧʝʨʧʨʝʩʩʦʚʘʥʥʦʛʦ ʢʠʨʧʠʯʘ ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʥʥʦ ʥʘ 

ʮʝʤʝʥʪ, ʪʘʢʞʝ ʚ ʥʝʤ ʩʦʜʝʨʞʘʪʩʷ ʠʟʚʝʩʪʥʷʢ ʠ ʨʘʢʫʰʝʯʥʠʢ. ɽʤʫ ʩʚʦʡʩʪʚʝʥʥʘ ʠʜʝʘʣʴʥʘʷ 

ʛʝʦʤʝʪʨʠʷ, ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʥ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʦʜ ʧʨʝʩʩʦʤ 



-98- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʩrʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʦʥ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʯʥʦʩʪʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʅʦ ʤʦʜʠʬʠʢʘʮʠʷ ʮʝʤʝʥʪʘ ʚʦʟʤʦʞʥʘ ʥʝ ʪʦʣʴʢʦ ʧʫʪʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʚʩʣʝʜʩʪʚʠʝ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʦʙʘʚʦʢ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʤʝʪʦʜ ʜʦʙʘʚʣʝʥʠʷ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʭ  ʜʦʙʘʚʦʢ ʢ ʨʘʩʪʚʦʨʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʟʦʣʴ-ʛʝʣʝʡ, 

ʷʚʣʷʶʱʠʭʩʷ  ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʣʣʦʠʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʩʪʘʙʠʣʠʟʘʮʠʶ ʚʷʟʢʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʮʝʤʝʥʪ, ʠʟʚʝʩʪʴ, ʛʠʧʩ. ʊʘʢ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʦʢ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʢʦʣʣʦʠʜʥʘʷ ʤʘʩʩʘ, ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ 

ʧʨʠʦʙʨʝʪʘʝʪ ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ, ʤʘʣʫʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʦʥ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥ ʢʦʨʨʦʟʠʠ. ʆʜʥʠʤ ʠʟ ʚʠʜʦʚ ʪʘʢʠʭ ʜʦʙʘʚʦʢ 

ʷʚʣʷʶʪʩʷ ʜʦʙʘʚʢʠ ʟʦʣʷ ʥʘ ʦʩʥʦʚʝ ʩʝʨʳ. ʀʭ ʠʟʫʯʝʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʳ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʘʭ [2-5].  

ʇʦʣʫʯʝʥʠʝ ʟʦʣʷ ʩʝʨʳ, ʠʩʭʦʜʷ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʤʝʪʦʜʘʤʠ: 

ʤʝʪʦʜʦʤ ʬʠʟʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʢʦʥʜʝʥʩʘʮʠʠ. ʄʝʪʦʜ ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʜʝʥʩʘʮʠʠ 

ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʩʥʠʞʝʥʠʠ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʚʝʱʝʩʪʚʘ ʧʫʪʝʤ ʟʘʤʝʥʳ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʥʘʧʨʠʤʝʨ 

ʘʮʝʪʦʥʘ ʠʣʠ ʵʪʘʥʦʣʘ. ʇʨʠ ʚʣʠʚʘʥʠʠ ʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩʝʨʳ ʚ ʚʦʜʫ ʦʙʨʘʟʫʝʪʩʷ ʟʦʣʴ 

ʩʝʨʳ.  

ʄʝʪʦʜ ʭʠʤʠʯʝʩʢʦʡ ʢʦʥʜʝʥʩʘʮʠʠ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʭʦʜʝ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʤʝʞʜʫ ʭʣʦʨʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʪʠʦʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ 

ʧʦʣʫʯʘʶʪ ʩʚʦʙʦʜʥʫʶ ʪʠʦʩʝʨʥʫʶ ʢʠʩʣʦʪʫ, ʨʘʩʧʘʜʘʶʱʫʶʩʷ ʩ ʚʳʜʝʣʝʥʠʝʤ ʟʦʣʷ ʩʝʨʳ: 

ςὌὅὰὔὥὛὕ ᴼςὔὥὅὰὌὛὕȠ 
ὌὛὕ ᴼὛȢ ςὌὕ Ὓὕ Ȣᴻ 

ʇʨʠʤʝʩʴ ʟʦʣʷ ʩʝʨʳ ʚʝʜʝʪ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚ ʩʪʨʫʢʪʫʨʝ ʮʝʤʝʥʪʘ ʚ 

ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʪʚʝʨʜʝʥʠʷ. ʀʟ ʠʩʩʣʝʜʦʚʘʥʠʡ [2-5] ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʚʦʟʨʘʩʪʝ 3 ʩʫʪ ʪʚʝʨʜʝʥʠʷ ʧʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʩ ʟʦʣʝʤ ʩʝʨʳ, ʧʦʣʫʯʝʥʥʳʤ ʦʙʦʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʨʘʚʥʦʟʥʘʯʥʘ ʧʨʦʯʥʦʩʪʠ ʙʝʟʜʦʙʘʚʦʯʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ 28 ʩʫʪʦʢ ʪʚʝʨʜʝʥʠʷ 

(ʨʠʩ.1). 

 

 
ʈʠʩʫʥʦʢ 1. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ: ʘ, ʙ ï ʙʝʟʜʦʙʘʚʦʯʥʳʝ (ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ) ʚ ʚʦʟʨʘʩʪʝ 3 ʠ 

28 ʩʫʪ; ʚ, ʛ ï ʦʙʨʘʟʝʮ ʩ ʟʦʣʝʤ ʩʝʨʳ, ʧʦʣʫʯʝʥʥʳʤ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʚ ʚʦʟʨʘʩʪʝ 3 ʠ 28 ʩʫʪ; 

ʜ, ʝ ï ʦʙʨʘʟʝʮ ʩ ʟʦʣʝʤ ʩʝʨʳ, ʧʦʣʫʯʝʥʥʳʤ ʤʝʪʦʜʦʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʚ ʚʦʟʨʘʩʪʝ 3 ʠ 

28 ʩʫʪ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -99- 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʠʬʠʮʠʨʫʶʱʘʷ ʜʦʙʘʚʢʘ ʚ ʮʝʤʝʥʪ ʟʦʣʷ ʩʝʨʳ, ʧʦʣʫʯʝʥʥʦʛʦ ʣʠʙʦ 

ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʣʠʙʦ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʧʨʠʚʦʜʠʪ 
ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ. 

ɺ ʮʝʣʦʤ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʢʦʘʛʫʣʷʮʠʠ ʢʦʣʣʦʠʜʥʳʭ ʩʠʩʪʝʤ ʚ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚʝʜʦʚ. 
ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ 
ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʙʣʘʛʦʜʘʨʷ ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ 
ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ [7]. 

ɽʱʝ ʦʜʥʠʤ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʢʦʣʣʦʠʜʦʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʷʚʣʷʶʪʩʷ 
ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʤʘʪʝʨʠʘʣʳ (ʃʂʄ). ɺʘʞʥʝʡʰʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʃʂʄ ʷʚʣʷʝʪʩʷ ʧʠʛʤʝʥʪ. 
ʇʦʜ ʧʠʛʤʝʥʪʦʤ ʧʦʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʩʦʣʠ (ʢʘʨʙʦʥʘʪʳ, ʬʦʩʬʘʪʳ), 
ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʤʝʜʥʘʷ, ʮʠʥʢʦʚʘʷ ʧʫʜʨʘ), ʦʢʩʠʜʳ (ʩʚʠʥʮʘ, ʪʠʪʘʥʘ), ʨʘʟʣʠʯʥʳʝ ʧʦ 
ʩʚʦʝʤʫ ʧʨʦʠʩʭʦʞʜʝʥʠʶ (ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʨʦʜʥʳʝ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ), 
ʨʘʩʱʝʧʣʷʶʱʠʝʩʷ ʚ ʧʣʝʥʢʦʦʙʨʘʟʫʶʱʠʭ ʚʝʱʝʩʪʚʘʭ ʜʣʷ ʧʨʠʜʘʥʠʷ ʢʨʘʩʢʘʤ, ʵʤʘʣʷʤ, 
ʛʨʫʥʪʦʚʢʘʤ, ʰʧʘʪʣʝʚʢʘʤ ʮʚʝʪʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʣʦʪʥʦʩʪʠ. ʇʠʛʤʝʥʪ ʤʘʪʝʨʠʘʣʘ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʝʛʦ ʜʠʩʧʝʨʩʥʦʩʪʴʶ. ɼʠʩʧʝʨʩʥʦʩʪʴ ï ʩʪʝʧʝʥʴ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ 
ʠʣʠ ʵʣʝʤʝʥʪʘ ʥʘ ʯʘʩʪʠʮʳ. ʆʪ ʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘʚʠʩʠʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʨʘʩʭʦʜʘ ʧʨʦʜʫʢʪʘ, 
ʟʘʱʠʪʥʳʝ ʠ ʵʩʪʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʝʛʦ ʧʦʢʨʳʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 
ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʃʂʄ ʠʤʝʝʪ ʧʦʞʘʨʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴʶ, 
ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʦʞʝʣʪʝʥʠʶ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʧʦʢʨʳʪʠʷ, ʭʠʤʠʢʦ- ʠ ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ 
ʪʘʢʞʝ ʠʭ ʵʤʫʣʴʛʠʨʫʶʱʠʝ ʠ ʩʤʘʟʳʚʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɺʩʝ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 
ʦʙʨʘʙʦʪʢʠ ʪʚʝʨʜʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʬʪʦʨʩʦʜʝʨʞʘʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʤʠ 
ʚʝʱʝʩʪʚʘʤʠ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʘʤʠʥʦʫʢʩʫʩʥʦʡ ʠ ʘʤʠʥʦʙʫʪʘʥʦʚʦʡ ʢʠʩʣʦʪ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʘʙʠʣʴʥʳʭ ʢʦʣʣʦʠʜʥʳʭ ʩʠʩʪʝʤ, ʘ ʟʥʘʯʠʪ ʧʦʚʳʰʝʥʠʶ 
ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ.  

ʃʂʄ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʢ ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ ʦʪʜʝʣʢʠ ʟʜʘʥʠʡ ʠ 
ʩʦʦʨʫʞʝʥʠʡ: ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʦʪʜʝʣʢʠ, ʦʢʨʘʩʢʠ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 
(ʜʨʝʚʝʩʠʥʳ, ʧʣʘʩʪʠʢʘ, ʤʝʪʘʣʣʘ, ʩʪʝʢʣʘ), ʪʘʢ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʦʪ ʨʘʟʣʠʯʥʳʭ 
ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʣʦʠʜʥʘʷ ʭʠʤʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʚʘʞʥʝʡʰʠʡ ʨʘʟʜʝʣ ʥʘʫʢʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   

***  

1. ɺʦʣʦʰʠʥʘ, ɽ. ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ / ɽ. ɺ. ɺʦʣʦʰʠʥʘ. - 

ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. -2019. - ˉ 25 (263). - ʉ. 157-159.  

2. ɽʣʝʩʠʥ ʄ.ɸ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʦʚʳʰʝʥʠʷ ʩʪʦʡʢʦʩʪʠ 

ʙʝʪʦʥʦʚ ʠ ʬʘʩʘʜʥʳʭ ʢʨʘʩʦʢ ʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʉʠʙʠʨʠ ʠ ʉʝʚʝʨʘ ʚʚʝʜʝʥʠʝʤ 

ʧʦʣʠʩʫʣʴʬʠʜʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʠʩʩ... ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ. ʅʦʚʦʩʠʙʠʨʩʢ, ʅʦʨʠʣʴʩʢ, 2016. 275 ʩ. 

3. ʇʘʚʣʦʚ ɸ. ɺ. ʊʷʞʝʣʳʝ ʙʝʪʦʥʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʩʝʨʥʠʩʪʦ-ʧʦʣʠʤʝʨʥʳʤʠ ʜʦʙʘʚʢʘʤʠ. ɼʠʩ... ʢʘʥʜ. ʪʝʭʥ. 

ʥʘʫʢ. ʅʦʚʦʩʠʙʠʨʩʢ, 2005. 140 ʩ. 

4. ʉʳʯʝʚ ɸ. ɸ. ʂʦʤʧʣʝʢʩʥʘʷ ʩʫʣʴʬʦʧʦʣʠʤʝʨʥʘʷ ʜʦʙʘʚʢʘ ʜʣʷ ʮʝʤʝʥʪʥʳʭ ʢʦʤʧʦʟʠʮʠʡ. ɼʠʩ. ʢʘʥʜ. ʪʝʭʥ. 

ʥʘʫʢ. ʂʘʟʘʥʴ, 2005. 146 ʩ. 

5. ʇʘʪʝʥʪ ʈʌ 2167116. ʂʦʤʧʣʝʢʩʥʘʷ ʜʦʙʘʚʢʘ ʜʣʷ ʙʝʪʦʥʥʳʭ ʠ ʨʘʩʪʚʦʨʥʳʭ ʩʤʝʩʝʡ / ʇʘʚʣʦʚ ɸ. ɺ., ɻʫʣʷʝʚ 

ʄ. ʅ., ɽʣʝʩʠʥ ʄ.ɸ., ʄʘʰʢʠʥ ʅ.ɸ., ɹʝʣʦʫʩʦʚ ʉ.ɺ. ɿʘʷʚʣ. 15.07.1999. ʆʧʫʙʣ. 20.05.2001. ɹʶʣ. ˉ 25. 

ʂʠʩʪʦʡʯʝʚʘ ʂ.ʀ. 

ʂʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʉʘʤʘʨʘ) 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʠʩʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ʦʭʚʘʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʣʸʛʢʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨʳ ʫʩʧʝʰʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ.  



-100- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 
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Abstract 

The article explores the use of composite materials in construction, covering modern 

technologies of their production and application. Advantages such as high strength, lightness and 

resistance to external influences are considered, as well as examples of successful applications in 

construction projects.  
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ʂ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʪʥʦʩʷʪ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʠʣʠ 

ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʤʙʠʥʠʨʫʝʤʳʭ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʫʣʫʯʰʝʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʙʣʘʛʦʜʘʨʷ ʠʭ ʫʥʠʢʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʪʘʢʠʤ ʢʘʢ 

ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʥʠʟʢʦʤ ʚʝʩʝ, ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ ʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴ. ʆʩʥʦʚʥʳʝ 

ʚʠʜʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. [3] 

 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʇʦʣʠʤʝʨʥʳʝ 

ʢʦʤʧʦʟʠʪʳ 

ɺʢʣʶʯʘʶʪ ʤʘʪʝʨʠʘʣʳ, ʛʜʝ ʤʘʪʨʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʣʠʤʝʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʵʧʦʢʩʠʜʥʳʝ ʠʣʠ ʧʦʣʠʵʬʠʨʥʳʝ ʩʤʦʣʳ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ 

ʢʦʤʧʦʟʠʪʳ 

ʉʦʩʪʦʷʪ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʠ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʢʝʨʘʤʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʠʣʠ ʯʘʩʪʠʮʳ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʯʥʦʩʪʠ ʠ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʎʝʤʝʥʪʥʳʝ 

ʢʦʤʧʦʟʠʪʳ 

ɺʢʣʶʯʘʶʪ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʮʝʤʝʥʪʘ, ʘʨʤʠʨʦʚʘʥʥʳʝ ʚʦʣʦʢʥʘʤʠ ʠʣʠ 

ʜʨʫʛʠʤʠ ʜʦʙʘʚʢʘʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ 

ʂʦʤʧʦʟʠʪʥʳʝ ʧʘʥʝʣʠ 

ʕʪʠ ʧʘʥʝʣʠ ʯʘʩʪʦ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʪʦʥʢʠʭ ʩʣʦʝʚ ʘʣʶʤʠʥʠʷ ʠʣʠ ʜʨʫʛʦʛʦ 

ʤʝʪʘʣʣʘ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʘʭʦʜʠʪʩʷ ʩʣʦʡ ʧʣʘʩʪʠʢʘ ʠʣʠ ʜʨʫʛʦʛʦ ʣʝʛʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʆʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʬʘʩʘʜʘʭ ʟʜʘʥʠʡ, ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʠ 

ʜʝʢʦʨʠʨʦʚʘʥʠʷ. 

ʋʛʣʝʧʣʘʩʪʠʢʠ ʠ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʠ 

ʉʦʜʝʨʞʘʪ ʫʛʣʝʨʦʜʥʳʝ ʠʣʠ ʩʪʝʢʣʷʥʥʳʝ ʚʦʣʦʢʥʘ ʚ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝ. ʆʥʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʟʜʘʥʠʷ ʣʸʛʢʠʭ ʠ ʧʨʦʯʥʳʭ ʜʝʪʘʣʝʡ 

ʠ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʂʝʨʘʤʠʯʝʩʢʠʝ 

ʢʦʤʧʦʟʠʪʳ 

ʉʦʩʪʦʷʪ ʠʟ ʢʝʨʘʤʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʠʣʠ ʯʘʩʪʠʮ ʚ ʢʝʨʘʤʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝ. ʆʥʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʨʤʦʩʪʦʡʢʠʭ ʠ ʠʟʥʦʩʦʩʪʦʡʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

1. ʈʫʯʥʘʷ ʚʳʢʣʘʜʢʘ ð ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʣʦʠ 

ʤʘʪʝʨʠʘʣʘ ʚʳʢʣʘʜʳʚʘʶʪʩʷ ʚʨʫʯʥʫʶ ʠ ʧʨʦʧʠʪʳʚʘʶʪʩʷ ʩʚʷʟʫʶʱʠʤ 

ʩʦʩʪʘʚʦʤ. ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʙʦʣʴʰʠʭ ʧʘʨʪʠʡ 

ʠʟʜʝʣʠʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ 

2. ʉʝʢʮʠʦʥʥʳʝ ʬʦʨʤʳ ʠ ʣʠʪʴʝ ð ʣʠʪʴʝ ʚ ʩʝʢʮʠʦʥʥʳʭ ʬʦʨʤʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʬʦʨʤ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʜʝʪʘʣʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ 

ʠ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʪʦʪ ʤʝʪʦʜ ʧʨʠʤʝʥʷʶʪ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʦʣʦʥʥʳ, 

ʧʠʣʷʩʪʨʳ ʠ ʜʝʢʦʨʘʪʠʚʥʳʝ ʬʘʩʘʜʥʳʝ ʵʣʝʤʝʥʪʳ. 

3. ɺʘʢʫʫʤʥʘʷ ʠʥʬʫʟʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʝʪʩʷ ʚ ʬʦʨʤʫ, ʟʘʪʝʤ ʩʦʟʜʘʝʪʩʷ ʚʘʢʫʫʤ ʜʣʷ ʚʳʪʝʩʥʝʥʠʷ 

ʚʦʟʜʫʭʘ ʠ ʫʣʫʯʰʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʘʪʨʠʮʳ ʜʣʷ ʩʤʦʣʳ. ʕʪʦʪ ʤʝʪʦʜ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʣʠʯʥʦʝ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʤʠʥʠʤʠʟʠʨʫʷ 

ʜʝʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʫʟʳʨʴʢʠ ʚʦʟʜʫʭʘ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʘʢʫʫʤʥʘʷ 
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ʠʥʬʫʟʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧʥʳʭ ʧʘʥʝʣʝʡ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

4. RTM (Resin Transfer Molding ð ʈʝʘʢʮʠʦʥʥʦʝ ʣʠʪʴʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ). 

ʄʝʪʦʜ RTM ʚʢʣʶʯʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʫʢʣʘʜʳʚʘʥʠʝ ʚʦʣʦʢʦʥ ʚ ʬʦʨʤʫ, 

ʧʦʩʣʝ ʯʝʛʦ ʯʝʨʝʟ ʥʠʭ ʧʨʦʧʫʩʢʘʝʪʩʷ ʩʤʦʣʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʡ ʠ ʙʦʣʴʰʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ RTM 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʛʢʠʭ ʠ ʧʨʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʧʘʥʝʣʠ ʜʣʷ ʬʘʩʘʜʦʚ ʠ ʢʨʦʚʝʣʴʥʳʝ ʧʦʢʨʳʪʠʷ. 

5. 3D-ʧʝʯʘʪʴ ð ʵʪʦ ʘʜʜʠʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʟʜʘʚʘʪʴ ʜʝʪʘʣʠ 

ʧʦ ʩʣʦʷʤ ʠʟ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 3D-

ʧʝʯʘʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ, 

ʫʥʠʢʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʘʞʝ ʮʝʣʳʭ ʟʜʘʥʠʡ. ʕʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʦʪʭʦʜʳ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. [3] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʯʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʤʝʥʴʰʝʤ ʚʝʩʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʬʫʥʜʘʤʝʥʪ ʠ ʫʧʨʦʱʘʝʪ ʤʦʥʪʘʞ. 

ʇʣʶʩ ï ʵʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʨʨʦʟʠʠ ʠ ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜʘʭ, ʪʘʢʠʭ ʢʘʢ ʧʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʠʣʠ 

ʭʠʤʠʯʝʩʢʠ ʟʘʛʨʷʟʥʝʥʥʳʝ ʟʦʥʳ. 

ʅʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʨʝʙʫʝʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʫʪʠʣʠʟʘʮʠʠ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʦʩʪʘʸʪʩʷ ʚʳʟʦʚʦʤ. 
ʂʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʘʩʘʜʥʳʭ ʧʘʥʝʣʝʡ, ʢʨʦʚʝʣʴʥʳʭ ʩʠʩʪʝʤ, 
ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʦʩʪʦʚ, ʪʫʥʥʝʣʝʡ ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ 
ʩʣʫʞʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʭ ʘʨʤʘʪʫʨ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʦʩʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 
ʫʤʝʥʴʰʠʪʴ ʚʝʩ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʦʯʥʦʩʪʴ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʊʘʢʞʝ ʢʦʤʧʦʟʠʪʳ ʧʨʠʤʝʥʷʶʪʩʷ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʸʛʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʢ ʢʦʨʨʦʟʠʠ ʵʣʝʤʝʥʪʦʚ ʤʦʩʪʦʚ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 
ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʩʨʦʢ ʩʣʫʞʙʳ. ʂʦʤʧʦʟʠʪʥʳʝ ʧʘʥʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʘʣʶʤʠʥʠʝʚʳʝ ʢʦʤʧʦʟʠʪʳ ʠ 
ʬʠʙʨʦʙʝʪʦʥʥʳʝ ʧʘʥʝʣʠ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʣʠʮʦʚʢʠ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ. ʆʥʠ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʪʣʠʯʥʫʶ ʪʝʧʣʦʠʟʦʣʷʮʠʶ, ʟʘʱʠʪʫ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ 
ʵʩʪʝʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʚʠʜ. [2] 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 
ʚʳʩʦʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʆʥʠ ʤʦʛʫʪ ʚʳʜʝʨʞʠʚʘʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, 
ʘʛʨʝʩʩʠʚʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʩʨʝʜʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʣʦʞʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ, ʪʘʢʠʭ ʢʘʢ ʤʦʩʪʳ, ʪʫʥʥʝʣʠ ʠ 
ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʜʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʠʧʦʚ ʢʦʤʧʦʟʠʪʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʢ 
ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤʫ ʠʟʣʫʯʝʥʠʶ, ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʠ ʜʨʫʛʠʤ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ 
ʬʘʢʪʦʨʘʤ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʠ ʫʪʠʣʠʟʘʮʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʢʦʤʧʦʟʠʪʦʚ ʜʝʣʘʶʪ ʠʭ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʩʦʟʜʘʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʣʫʯʰʝʥʠʝʤ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʫʜʝʪ ʪʦʣʴʢʦ 

ʨʘʩʰʠʨʷʪʴʩʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥ ʧʨʫʞʠʥʥʳʡ ʫʟʝʣ çʉʠʣʘè, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʜʝʨʝʚʷʥʥʦʤ 

ʜʦʤʦʩʪʨʦʝʥʠʠ. ʋʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʢʨʝʧʝʞʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʆʪʤʝʯʝʥʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʙʝʞʘʪʴ ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʚʝʥʮʘʤʠ 

ʩʪʝʥʳ. ʇʦʢʘʟʘʥ ʨʝʟʫʣʴʪʘʪ ʠʩʧʳʪʘʥʠʡ ʧʨʫʞʠʥʥʦʛʦ ʫʟʣʘ çʉʠʣʘè ʥʘ ʚʳʜʝʨʛʠʚʘʥʠʝ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʫʞʠʥʥʳʡ ʫʟʝʣ, ʜʝʨʝʚʷʥʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ, ʧʨʦʯʥʦʩʪʴ ʥʘ 

ʚʳʜʝʨʛʠʚʘʥʠʝ, ʥʘʛʨʫʟʢʘ ʥʘ ʙʨʝʚʥʘ ʩʨʫʙʘ. 

 

Abstract 

The paper describes the "Sila" spring unit used in wooden house building. The main 

principles of the fastening connection are indicated. The effects on the building material are 

noted, allowing to avoid gaps between the crowns of the wall. The result of the "Sila" spring unit 

pull-out tests is shown. 

Keywords: spring unit, wooden house building, pull-out strength, load on logs. 

 

ʆʪʨʘʩʣʴ ʜʝʨʝʚʷʥʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʙʠʣʴʥʳʡ 

ʨʦʩʪ. ɽʩʣʠ ʧʦ ʠʪʦʛʘʤ 2021 ʛʦʜʘ ʦʙʲʸʤʳ ʚʦʟʚʝʜʝʥʠʷ ʜʦʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʦʩʪʠʛʣʠ 10,8 ʤʣʥ ʤĮ ʜʦʣʷ ʚʚʝʜʸʥʥʳʭ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ ʩʦ 

ʩʪʝʥʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʜʝʨʝʚʷʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʩʦʩʪʘʚʠʣʘ 11,67%), ʚ 2022-ʤ ð ʫʞʝ 14,2 ʤʣʥ ʤĮ [1]. ɼʝʨʝʚʷʥʥʳʝ ʜʦʤʘ, ʚʦʟʚʦʜʠʤʳʝ ʠʟ 

ʤʘʩʩʠʚʥʦʡ ʜʨʝʚʝʩʠʥʳ ʵʢʦʣʦʛʠʯʥʳ, ʥʘʜʸʞʥʳ ʠ ʜʦʣʛʦʚʝʯʥʳ. ʉʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʩʝʨʴʸʟʥʦ ʧʦʚʳʩʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ [2]. 

ɿʘʟʦʨʳ ʤʝʞʜʫ ʚʝʥʮʘʤʠ ï ʵʪʦ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʚʣʘʜʝʣʴʮʳ 

ʜʝʨʝʚʷʥʥʳʭ ʩʨʫʙʦʚ. ʆʥʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ, ʫʚʝʣʠʯʝʥʠʶ 

ʚʣʘʞʥʦʩʪʠ ʤʝʞʜʫ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʛʥʠʣʦʩʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ 

ʟʦʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ [3, 4]. ʕʪʦ ʚʠʜ ʥʝʜʦʩʪʘʪʢʘ, 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʙʨʘʪʴ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʣʥʦʡ ʨʘʟʙʦʨʢʠ ʠ ʥʦʚʦʛʦ ʚʦʟʚʝʜʝʥʠʷ ʩʪʝʥʳ. 

ʇʨʠʯʠʥʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʟʦʨʦʚ ʤʝʞʜʫ ʚʝʥʮʘʤʠ ʙʨʝʚʝʥ ʚ ʩʨʫʙʝ 

ʷʚʣʷʶʪʩʷ: 

 ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ (ʫʩʫʰʢʘ); 

 ʦʰʠʙʢʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʨʝʚʷʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ; 

 ʥʘʨʫʰʝʥʠʷ ʛʨʘʬʠʢʦʚ ʥʘʯʘʣʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ ʦʪʦʧʣʝʥʠʷ ʩʨʫʙʘ, 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʙʦʣʴʰʦʡ ʚʣʘʞʥʦʩʪʠ; 

 ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʫʙʢʠ ʠ ʤʦʥʪʘʞʘ ʩʨʫʙʘ. 

ʇʨʠ ʤʦʥʪʘʞʝ ʩʨʫʙʘ ʟʘʯʘʩʪʫʶ ʱʝʣʠ ʦʙʨʘʟʦʚʳʚʘʶʪʩʷ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʥʘʛʨʫʟʢʠ 

ʥʘ ʙʨʝʚʥʘ ʩʨʫʙʘ [5]. ʇʨʝʜʦʪʚʨʘʪʠʪʴ ʠʭ ʧʦʷʚʣʝʥʠʝ ʤʦʞʥʦ, ʩʦʟʜʘʚ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ: ʰʧʠʣʝʢ, ʰʫʨʫʧʦʚ, ʚʠʥʪʦʚʳʭ ʠ ʧʨʫʞʠʥʥʳʭ 

ʢʦʤʧʝʥʩʘʪʦʨʦʚ. 

ʇʨʫʞʠʥʥʳʡ ʫʟʝʣ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʢʨʝʧʣʝʥʠʝʤ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ (ʚ ɻʝʨʤʘʥʠʠ, ʌʠʥʣʷʥʜʠʠ, ʐʚʝʮʠʠ ʵʪʦʪ ʚʠʜ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʧʦʣʫʯʠʣ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ) [6]. ɼʘʥʥʳʝ ʵʣʝʤʝʥʪ ʢʨʝʧʣʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʤʘʣʦʠʟʚʝʩʪʥʳʤ 

ʠʟʦʙʨʝʪʝʥʠʝʤ. ʈʘʥʴʰʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʘʤʦʜʝʣʴʥʳʝ ʫʟʣʳ: 2 ʰʘʡʙʳ ʜʠʘʤʝʪʨʦʤ ʙʦʣʴʰʝ 

ʜʠʘʤʝʪʨʘ ʧʨʫʞʠʥʳ, ʩʘʤʦʨʝʟ ʠ ʧʨʫʞʠʥʘ (ʢʘʢ ʚʘʨʠʘʥʪ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʟʥʦʰʝʥʥʘʷ 

ʢʣʘʧʘʥʥʘʷ ʧʨʫʞʠʥʘ ʦʪ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -103- 

 
ʇʨʫʞʠʥʥʳʡ ʫʟʝʣ çʉʠʣʘè (ʨʠʩ. 1) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʙʦʨʢʠ ʜʝʨʝʚʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ: ʩʫʭʦʛʦ ʢʣʝʝʥʦʛʦ ʙʨʫʩʘ, ʦʮʠʣʠʥʜʨʦʚʘʥʥʦʛʦ ʙʨʝʚʥʘ, ʮʝʣʴʥʦʛʦ 
ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʛʦ ʙʨʫʩʘ, ʥʝʩʪʨʦʛʘʥʦʛʦ ʙʨʫʩʘ, ʙʨʝʚʝʥ ʨʫʯʥʦʡ ʨʫʙʢʠ. ʆʩʥʦʚʥʳʤʠ 
ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʨʝʧʝʞʘ ʷʚʣʷʶʪʩʷ: 

 ʧʨʦʩʪʦʪʘ ʤʦʥʪʘʞʘ ʜʝʪʘʣʝʡ; 
 ʧʨʫʞʠʥʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʦʩʪʦʷʥʥʦ-ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ, ʢʘʯʝʩʪʚʝʥʥʫʶ ʫʩʘʜʢʫ ʩʪʨʦʝʥʠʷ; 

 ʧʨʫʞʠʥʥʳʡ ʫʟʝʣ çʉʠʣʘè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʜʝʪʘʣʴ. 
 

 
ʈʠʩʫʥʦʢ 1. ʇʨʫʞʠʥʥʳʡ ʫʟʝʣ çʉʠʣʘè. 

 
ɺ ʩʦʩʪʘʚ ʢʨʝʧʝʞʥʦʛʦ ʫʟʝʣ ʚʭʦʜʠʤ ʧʨʫʞʠʥʘ ʩʞʘʪʠʷ, ʢʦʪʦʨʘʷ ʯʝʨʝʟ ʰʫʨʫʧ ʩʪʷʛʠʚʘʝʪ 

ʵʣʝʤʝʥʪʳ ʩʪʝʥʳ ʚ ʚʠʜʝ ʙʨʝʚʝʥ ʠʣʠ ʙʨʫʩʴʝʚ ʜʨʫʛ ʢ ʜʨʫʛʫ ʩ ʫʩʠʣʠʝʤ ʚ ʤʝʩʪʝ ʤʦʥʪʘʞʘ ʚ 1,3 
ʢʅ. ʊʘʢʞʝ ʚ ʢʦʤʧʣʝʢʪ ʚʭʦʜʠʪ ʰʫʨʫʧ ʜʠʘʤʝʪʨʦʤ ʦʪ 10 ʤʤ ʠ ʜʣʠʥʦʡ ʦʪ 200 ʜʦ 280 ʤʤ ʩ 
ʰʝʩʪʠʛʨʘʥʥʦʡ ʛʦʣʦʚʢʦʡ ʧʦʜ ʪʦʨʮʦʚʳʡ ʢʣʶʯ 17 ʤʤ, ʘ ʪʘʢʞʝ ʰʘʡʙʘ ʪʘʨʝʣʴʯʘʪʘʷ 10 Ĭ 36 Ĭ 2 
ʤʤ. 

ʉ ʧʦʤʦʱʴʶ ʧʨʫʞʠʥʥʦʛʦ ʫʟʣʘ ʩʦʭʨʘʥʷʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʙʣʘʛʦʜʘʨʷ 
ʩʥʠʞʝʥʠʶ ʚʦʟʥʠʢʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ (ʚ ʦʩʥʦʚʥʦʤ ʚʣʘʞʥʦʩʪʥʳʭ) ʚʥʫʪʨʠ ʵʣʝʤʝʥʪʘ ʧʨʠ 
ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʋʟʣʳ ʚʳʧʫʩʢʘʶʪ ʩ ʰʫʨʫʧʘʤʠ ʜʣʠʥʦʡ 200 ʠ 280 ʤʤ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʙʨʫʩʦʤ ʦʪ 200 ʜʦ 320 ʤʤ. ʋʟʝʣ çʉʠʣʘè ʨʘʟʨʘʙʦʪʘʥ ʩʧʝʮʠʘʣʴʥʦ 
ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʩʠʣ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʫʰʢʝ ʩʨʫʙʦʚ, ʠ ʠʟʤʝʥʝʥʠʡ 
ʚʣʘʞʥʦʩʪʠ ʚ ʜʨʝʚʝʩʠʥʝ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʤʘ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʜʘʥʥʳʭ 
ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʨʫʙ ʚʭʦʜʠʪ ʚ ʥʦʨʤʘʣʴʥʦʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʨʫʙʳ, ʩʦʙʨʘʥʥʳʝ ʧʦ ʜʨʫʛʠʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ 
ʫʟʣʳ ʧʨʦʜʦʣʞʘʶʪ ʨʘʙʦʪʘʪʴ ʠ ʧʦʩʣʝ ʦʩʥʦʚʥʦʡ ʫʩʘʜʢʠ ʩʨʫʙʘ. 

ʇʨʫʞʠʥʥʳʡ ʙʦʣʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʦʩʘʜʦʯʥʦʝ ʤʝʩʪʦ, ʩʦʦʩʥʦ ʦʩʠ ʫʛʣʦʚʦʛʦ 
ʩʦʝʜʠʥʝʥʠʷ ʩʪʝʥ, ʚʚʦʨʘʯʠʚʘʶʪ ʝʛʦ ʜʦ ʚʳʭʦʜʘ ʨʝʟʴʙʦʚʦʡ ʯʘʩʪʠ ʠʟ ʚʝʨʭʥʝʡ ʜʝʪʘʣʠ ʠ 
ʚʭʦʞʜʝʥʠʷ ʚ ʥʠʞʥʶʶ ʜʝʪʘʣʴ. ʉʪʷʛʠʚʘʶʪ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʜʝʪʘʣʠ ʜʦ ʧʦʣʥʦʛʦ ʩʞʘʪʠʷ 
ʧʨʫʞʠʥʳ ʜʦ ʫʩʪʨʘʥʝʥʠʷ ʟʘʟʦʨʘ ʚ ʤʝʞʚʝʥʮʝʚʦʤ ʧʦʩʘʜʦʯʥʦʤ ʤʝʩʪʝ (ʨʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʋʩʪʘʥʦʚʢʘ ʧʨʫʞʠʥʥʦʛʦ ʫʟʣʘ çʉʠʣʘè. 



-104- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʉʇʙɻɸʉʋ, ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʚʳʜʝʨʛʠʚʘʥʠʷ ʰʫʨʫʧʦʚ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʝʸ ʦʩʥʦʚʝ. 
ɺ ʠʩʧʳʪʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʜʨʝʚʝʩʠʥʳ (ʩʦʩʥʘ ʠ ʝʣʴ), ʘ ʪʘʢʞʝ 
ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʢʣʝʝʥʳʡ ʙʨʫʩ ʠ ʙʨʫʩ ʤʥʦʛʦʩʣʦʡʥʳʡ, ʢʣʝʝʥʳʡ ʠʟ ʰʧʦʥʘ). 
ʆʙʨʘʟʮʳ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ ʜʨʝʚʝʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ 
ʚʳʜʝʨʞʠʚʘʣʠʩʴ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʥʦʨʤʘʣʠʟʠʨʦʚʘʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʈʘʩʩʪʘʥʦʚʢʘ 
ʧʨʫʞʠʥʥʳʭ ʫʟʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʇ64.13330-2017. ʇʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ 
ʢʨʝʧʝʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʜʦʣʴ ʚʦʣʦʢʦʥ ʜʨʝʚʝʩʠʥʳ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʨʝʧʣʝʥʠʷʤʠ ʜʦʣʞʥʦ 
ʙʳʪʴ ʥʝ ʤʝʥʝʝ: S1 = 10d, ʛʜʝ d ï ʜʠʘʤʝʪʨ ʰʫʨʫʧʘ. 

ʐʫʨʫʧʳ ʚʳʜʝʨʛʠʚʘʣʠʩʴ ʥʝ ʨʘʥʴʰʝ, ʯʝʤ ʯʝʨʝʟ 2 ʯ ʠ ʥʝ ʧʦʟʜʥʝʝ, ʯʝʤ ʯʝʨʝʟ 3 ʯ ʧʦʩʣʝ 
ʠʭ ʚʚʠʥʯʠʚʘʥʠʷ. ʇʨʦʮʝʩʩ ʚʳʜʝʨʛʠʚʘʥʠʷ ʧʨʦʭʦʜʠʣ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ 
ʛʦʣʦʚʢʠ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ Fmax 
ʦʧʨʝʜʝʣʷʣʷʩʴ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 1 %. 

 ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʚʳʜʝʨʛʠʚʘʶʱʝʛʦ ʫʩʠʣʠʷ 24,760 ʢʅ ʚ 
ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʦʙʨʘʟʮʝ ʠʟ ʙʨʫʩʘ ʤʥʦʛʦʩʣʦʡʥʦʛʦ 
ʢʣʝʝʥʦʛʦ ʠʟ ʰʧʦʥʘ ʤʘʨʢʠ çUltralamè, ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʦʰʣʦ ʨʘʟʨʫʰʝʥʠʝ ʰʫʨʫʧʘ ʧʦ ʪʝʣʫ ʚ 
ʤʝʩʪʝ ʦʢʦʥʯʘʥʠʷ ʨʝʟʴʙʳ. ɻʣʫʙʠʥʘ ʟʘʩʚʝʨʣʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 120 ʤʤ. ɼʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 
ʦʙʲʷʩʥʷʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʷʟʫʶʱʝʛʦ ʚ ʤʘʪʝʨʠʘʣʝ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ ʚʳʜʝʨʛʠʚʘʶʱʝʛʦ ʫʩʠʣʠʷ 4 ʢʅ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʠ ʚʳʜʝʨʛʠʚʘʥʠʠ ʰʫʨʫʧʘ ʠʟ 
ʤʘʩʩʠʚʘ ʝʣʠ (ʙʨʝʚʥʘ), ʧʨʠ ʛʣʫʙʠʥʝ ʟʘʩʚʝʨʣʠʚʘʥʠʷ 40 ʤʤ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʝʥʴʰʝʡ 
ʧʣʦʪʥʦʩʪʴʶ ʜʘʥʥʦʡ ʧʦʨʦʜʳ (450 ʢʛ/ʤ

3
). ʂʨʦʤʝ ʪʦʛʦ ʛʣʫʙʠʥʘ ʚʢʨʫʯʠʚʘʥʠʷ ʰʫʨʫʧʘ 

ʦʢʘʟʳʚʘʝʤ ʟʥʘʯʠʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʡ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ 

ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ 

ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʘʥʥʘʷ ʘʥʥʦʪʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʠ ʤʝʪʦʜʳ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -105- 

 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʤʝʪʦʜʦʚ ʤʦʪʠʚʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺʳʜʝʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʠ 

ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʠ ʫʚʝʣʠʯʠʪʴ 

ʦʙʲʝʤʳ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʠ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʙʫʯʝʥʠʝ. 

 

Abstract 

In the conditions of modern economic realities, increasing labor efficiency is becoming a 

key factor determining the competitiveness of the road economy. This abstract examines the 

main aspects and methods that contribute to the optimization of labor processes in this area. The 

main attention is paid to the analysis of the influence of methods of motivation and labor 

organization on productivity in road construction and operation. Strategies for the introduction of 

modern technologies, automation of processes and advanced training of employees are 

highlighted, which in turn allows you to reduce costs and increase the volume of work 

performed. 

Keywords: labor productivity, competitiveness, innovation, efficiency, lean 

manufacturing, training. 

 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʵʢʦʥʦʤʠʢʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʨʦʩʪ ʜʦʭʦʜʦʚ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʠ ʤʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʚʣʠʷʶʱʠʤʠ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. ɺʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʠ 

ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʝʝ ʠ ʢʘʯʝʩʪʚʝʥʥʝʝ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ. ʆʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʘ ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʧʦʚʳʰʘʪʴ 

ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʠʥʥʦʚʘʮʠʡ ʠ ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ. 

ʕʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ ʠ ʧʨʠʟʥʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʧʦʟʠʪʠʚʥʦʡ ʨʘʙʦʯʝʡ ʘʪʤʦʩʬʝʨʳ ʠ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʰʘʛʦʤ ʢ 

ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʢʨʘʱʘʝʪ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʨʝʰʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʢʦʥʪʨʦʣʶ. ʀʥʪʝʛʨʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT) ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʫʣʫʯʰʘʷ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʈʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʥʛʠ ʠ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʪʨʫʜʥʠʢʘʤ 

ʦʩʚʘʠʚʘʪʴ ʥʦʚʳʝ ʥʘʚʳʢʠ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ. ʇʨʦʛʨʘʤʤʳ ʥʘʩʪʘʚʥʠʯʝʩʪʚʘ ʠ 

ʢʦʫʯʠʥʛʘ ʫʩʢʦʨʷʶʪ ʧʝʨʝʜʘʯʫ ʦʧʳʪʘ ʙʦʣʝʝ ʦʧʳʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʥʦʚʠʯʢʘʤ, ʯʪʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ. ɸʥʘʣʠʟ ʪʝʢʫʱʠʭ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ, ʚʳʷʚʣʝʥʠʝ 

ʫʟʢʠʭ ʤʝʩʪ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. ʉʦʟʜʘʥʠʝ ʯʝʪʢʠʭ ʠʥʩʪʨʫʢʮʠʡ ʠ ʩʪʘʥʜʘʨʪʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʝ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 10% ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʟʘʪʨʘʪ ʥʘ 



-106- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʦʩʪ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʠʙʳʣʴ ʥʘ 15-20%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ ʚ ʵʢʦʥʦʤʠʢʝ 

ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʥʘ 10% ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʪʝʢʫʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 100 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʚ ʯʘʩ, ʪʦ ʧʦʩʣʝ ʫʣʫʯʰʝʥʠʡ ʦʥʘ ʚʦʟʨʘʩʪʝʪ ʜʦ 110 ʝʜʠʥʠʮ. 

ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʳʨʫʯʢʠ, ʝʩʣʠ ʮʝʥʘ ʥʘ ʧʨʦʜʫʢʮʠʶ ʦʩʪʘʥʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ. ʇʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʪʘʥʫʪʩʷ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ, ʨʦʩʪ ʦʙʲʝʤʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʣʫʯʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ ʥʘ 15-20%, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʥʘ 

ʨʳʥʢʝ. 

ʏʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ ʨʝʩʫʨʩʥʳʭ ʨʝʛʠʦʥʘʭ ʚ ʨʫʙʣʷʭ ʥʘ 

ʯʝʣʦʚʝʢʘ-ʯʘʩ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʦʩʪʳʭ ʰʘʛʦʚ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʧʝʨʠʦʜ: ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʚ ʜʝʥʝʞʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʟʘ ʤʝʩʷʮ ʚ ʨʝʛʠʦʥʝ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʧʨʦʜʫʢʮʠʠ ʥʘ ʩʫʤʤʫ 10 000 

000 ʨʫʙʣʝʡ, ʪʦ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʩʯʝʪʘʭ. 

2. ʇʦʜʩʯʝʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ: ʉʣʝʜʫʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʪʦʪ ʞʝ ʧʝʨʠʦʜ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ 

ʨʝʛʠʦʥʝ ʨʘʙʦʪʘʣʦ 100 ʩʦʪʨʫʜʥʠʢʦʚ, ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʨʦʨʘʙʦʪʘʣ ʧʦ 160 

ʯʘʩʦʚ ʚ ʤʝʩʷʮ, ʪʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ 

ʩʦʩʪʘʚʠʪ: 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ = 100  

ʏʘʩʳ ʨʘʙʦʪʳ ʥʘ ʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʚ ʤʝʩʷʮ = 160  

ʊʝʧʝʨʴ ʧʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ: ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ = 100 

ʭ160 = 16000. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʙʦʪʘʥʥʳʭ ʯʝʣʦʚʝʢʦ-ʯʘʩʦʚ ʩʦʩʪʘʚʠʪ 

16000 ʯʘʩʦʚ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʨʘʟʥʳʤ ʤʝʪʨʠʢʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʚʳ ʭʦʪʠʪʝ ʦʮʝʥʠʪʴ: 

1. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʦ ʦʙʲʝʤʫ ʧʨʦʜʫʢʮʠʠ: ʇʊ = ʆ\ʏ  

ɻʜʝ: ʇʊð ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ (ʦʙʲʝʤ ʧʨʦʜʫʢʮʠʠ ʥʘ ʝʜʠʥʠʮʫ ʪʨʫʜʘ); ʆ ð 

ʦʙʲʝʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ, ʜʝʥʴʛʘʭ ʠ 

ʪ.ʜ.); ʏ ð ʟʘʪʨʘʪʳ ʪʨʫʜʘ (ʥʘʧʨʠʤʝʨ, ʚ ʯʝʣʦʚʝʢʦ-ʯʘʩʘʭ). 

2. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʙʦʪʥʠʢʦʚ:  

ʇʊ = ʆ\ʏ{ʨ}ɻʜʝ: ʏ{ʨ}ð ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ; ʆ ð ʦʙʲʝʤ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ (ʤʦʞʝʪ ʠʟʤʝʨʷʪʴʩʷ ʚ ʥʘʪʫʨʘʣʴʥʳʭ ʝʜʠʥʠʮʘʭ, ʜʝʥʴʛʘʭ ʠ ʪ.ʜ.) 

 

ʊʘʙʣʠʮʘ 1 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ ʨʝʩʫʨʩʥʳʭ ʨʝʛʠʦʥʘʭ, ʨʫʙ./ʯʝʣʦʚʝʢʦ-ʯʘʩ. 

 
ʈʝʛʠʦʥʳ 2017 2018 2019 2020 2021 2022 2023 

 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʨʝʛʠʦʥʘʤ 

ʈʦʩʩʠʠ 
305,24 314,03 320,55 316,33 310,28 305,39 323,57 

  1. ʅʝʥʝʮʢʠʡ ɸʆ 2951,9 2595,6 2660,9 2634,0 2777,6 2907,0 3127,9 

2. ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ɸʆ 1454,6 1697,1 1805,7 1969,4 1953,7 2099,9 2387,9 

3. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ɸʆ 1385,6 1452,8 1372,9 1330,9 1293,3 1053,7 1123,6 

4. ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 824,4 835,8 819,1 899,0 856,4 914,4 939,5 

5. ʏʫʢʦʪʩʢʠʡ ɸʆ 614,3 612,8 584,1 752,8 749,3 831,4 792,8 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -107- 

 
6. ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ) 481,1 506,6 504,7 528,6 544,8 593,8 596,5 

7. ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 417,5 417,9 436,8 444,6 519,3 556,1 572,4 

8. ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 455,1 479,6 463,8 431,4 427,6 446,1 474,2 

9. ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 375,6 352,8 356,6 365,8 393,0 418,4 443,3 

10. 
ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ ʙʝʟ 

ʘʚʪʦʥʦʤʥʳʭ ʦʢʨʫʛʦʚ 
450,6 462,3 504,1 435,1 433,0 394,9 436,5 

11. ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 345,6 354,3 362,7 360,1 398,4 426,9 435,4 

12. ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ 326,2 338,7 346,5 340,7 348,3 330,6 352,4 

13. ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 291,8 295,0 289,5 285,2 287,1 312,1 329,2 

14. ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 246,9 266,8 276,9 284,4 274,0 286,8 316,7 

15. ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 284,4 293,1 296,5 289,0 286,1 309,1 316,6 

16. ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ 246,1 247,9 264,4 260,3 264,5 290,1 316,6 

17. ʇʝʨʤʩʢʠʡ ʢʨʘʡ 265,2 255,2 247,0 249,2 243,7 274,1 306,8 

18. ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ 222,4 237,2 255,6 237,6 232,8 278,0 293,4 

19. ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 221,4 241,2 254,9 265,1 263,2 273,0 284,3 

20. ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ 179,0 204,0 241,0 236,2 230,6 241,9 281,6 

21. ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 262,4 233,1 206,0 211,3 219,4 222,5 270,9 

22. ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ 266,1 283,0 303,0 298,6 296,4 241,8 259,0 

 

 
ʈʠʩʫʥʦʢ 1. ʋʩʨʝʜʥʝʥʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʚ ʨʝʩʫʨʩʥʳʭ ʨʝʛʠʦʥʘʭ 2017-2023. 

 

ʅʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʟʘʧʫʱʝʥʘ ʌʝʜʝʨʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ 

"ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ" ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʜʦʨʦʞʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʤʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ. 

ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʧʨʦʛʨʘʤʤʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʠʟʜʝʨʞʝʢ, ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʚ ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ: 

 ɺʥʝʜʨʝʥʠʝ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʕʪʦʪ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʫʩʪʨʘʥʝʥʠʠ ʧʦʪʝʨʴ ʠ ʧʦʚʳʰʝʥʠʠ ʮʝʥʥʦʩʪʠ ʜʣʷ 

ʢʣʠʝʥʪʦʚ. ʇʨʠʥʮʠʧʳ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʢʣʶʯʘʶʪ ʦʧʪʠʤʠʟʘʮʠʶ 

ʧʨʦʮʝʩʩʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

 ʆʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʝʨʩʦʥʘʣʘ: ʂʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ ʧʨʦʛʨʘʤʤʳ 

ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʪʦʜʘʤ ʙʝʨʝʞʣʠʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʥʠʢʘʤ ʣʫʯʰʝ 

ʧʦʥʠʤʘʪʴ ʧʨʦʮʝʩʩ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʝʛʦ ʦʧʪʠʤʠʟʘʮʠʠ. 

 ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʠ ʤʦʥʠʪʦʨʠʥʛ: ʇʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʤʝʪʦʜʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. 



-108- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ: ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʷʶʱʠʭ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʠ ʠʥʥʦʚʘʮʠʠ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʧʨʦʝʢʪʦʚ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʵʢʦʥʦʤʠʢʠ. ɺʳʷʚʣʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʪʘʢʠʝ ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʪʨʘʥʳ, 

ʠʥʚʝʩʪʠʨʫʶʱʠʝ ʚ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʠ ʮʠʬʨʦʚʠʟʘʮʠʶ, ʠʤʝʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʜʘʥʠʝ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʇʦʢʘʟʘʥʦ ʧʦʵʪʘʧʥʦʝ ʩʦʟʜʘʥʠʝ ʚʠʟʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 3Ds Max. 

ɺʳʜʝʣʷʶʪʩʷ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʟʜʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: 3Ds Max, ʬʠʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʪʨʝʭʤʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʢʩʪʫʨʠʨʦʚʘʥʠʝ, DWG ʬʦʨʤʘʪ, ʚʠʟʫʘʣʠʟʘʮʠʷ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʧʦʣʠʛʦʥʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

Abstract 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -109- 

 

The article considers the building of a sports and recreation complex. The step-by-step 

creation of a visual model using the 3Ds Max program is shown. The spatial planning and 

structural solutions of the building are highlighted.  

Keywords: 3Ds Max, sports and recreation complex, three-dimensional modeling, 

texturing, DWG format, visualization, scaling, polygonal modeling, design. 

 

1. ʆʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʟʜʘʥʠʷ. 

ɿʜʘʥʠʝ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʦʠʪ ʠʟ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʠʛʨʦʚʦʛʦ ʟʘʣʘ, ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʘ, ʟʘʣʘ ʜʣʷ ʘʵʨʦʙʠʢʠ ʠ ʜʨʫʛʠʭ ʧʦʤʝʱʝʥʠʡ, ʪʘʢʞʝ ʠʤʝʝʪʩʷ 

ʧʨʦʩʪʦʨʥʘʷ ʛʦʩʪʝʚʘʷ ʧʘʨʢʦʚʢʘ. 

ʀʛʨʦʚʦʡ ʟʘʣ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʦʝ ʦʯʝʨʪʘʥʠʝ ʚ ʧʣʘʥʝ. ʈʘʟʤʝʨʳ ʚ ʦʩʷʭ 42Ĭ27ʤ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʧʦʤʝʱʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʣʠʬʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʧʨʠʙʦʨʦʚ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʧʦʤʝʱʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʥʚʝʥʪʘʨʷ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʨʘʩʧʦʣʦʞʝʥ ʚʝʩʪʠʙʶʣʴ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʛʦʩʪʝʡ ʢʦʤʧʣʝʢʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʚʳʡ ʵʪʘʞ ʚʢʣʶʯʘʝʪ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ, ʎʊʇ, 

ʵʣʝʢʪʨʦʱʠʪʦʚʫʶ, ʧʦʤʝʱʝʥʠʝ ʫʯʝʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʦʤʝʱʝʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʩʘʥʠʪʘʨʥʳʝ ʫʟʣʳ, ʧʦʜʩʦʙʥʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ.  

ɺʳʩʦʪʘ ʦʪ ʧʦʣʘ ʜʦ ʧʦʪʦʣʢʘ ʚ ʫʥʠʚʝʨʩʘʣʴʥʦʤ ʠʛʨʦʚʦʤ ʟʘʣʝ ʩʦʩʪʘʚʣʷʝʪ 9 ʤ. ʆʪʤʝʪʢʘ 

ʚʝʨʭʘ ʢʨʳʰʠ ʟʜʘʥʠʷ +14.500 ʤ. ʃʝʩʪʥʠʯʥʘʷ ʢʣʝʪʢʘ ʥʝʟʘʜʳʤʣʷʝʤʘʷ ʠ ʠʤʝʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʝ 

ʦʩʚʝʱʝʥʠʝ. ʂʨʦʤʝ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʚʭʦʜʦʚ ʚ ʬʠʟʢʫʣʴʪʫʨʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

ʠʤʝʶʪʩʷ 3 ʟʘʧʘʩʥʳʭ ʚʳʭʦʜʘ ʠʟ ʠʛʨʦʚʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʟʘʣʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʣʘʥ ʧʘʨʢʦʚʢʠ ʠ 1-ʛʦ ʵʪʘʞʘ. 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʨʘʩʧʦʣʦʞʝʥ ʩʦʚʨʝʤʝʥʥʳʡ ʬʠʪʥʝʩʩ-ʮʝʥʪʨ. ʊʘʤ ʞʝ ʥʘʭʦʜʠʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʡ ʪʨʝʥʘʞʝʨʥʳʡ ʟʘʣ ʠ ʟʘʣ ʟʘʥʷʪʠʷ ʘʵʨʦʙʠʢʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʧʦʜʩʦʙʥʳʝ ʧʦʤʝʱʝʥʠʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʀʟ ʧʦʤʝʱʝʥʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʬʠʪʥʝʩʩ ʮʝʥʪʨʫ, ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʙʘʩʩʝʡʥ, ʜʝʪʩʢʠʡ 

ʙʘʩʩʝʡʥ, ʨʫʯʝʝʢ, wellness-ʟʦʥʘ, ʟʦʥʘ ʚʦʜʥʳʭ ʧʨʦʮʝʜʫʨ, ʘʡʩ-ʙʘʨ, ʜʫʰʝʚʳʝ, ʩʘʥʫʟʣʳ.  

ɺʭʦʜʥʳʝ ʙʣʦʢʠ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʷʤʠ ʵʢʩʪʨʝʥʥʦʡ 

ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʚ ʩʣʫʯʘʝ ʧʦʞʘʨʘ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʚʳʭʦʜʳ. 

ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʤʝʨʦʧʨʠʷʪʠʷʤ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʝʡʩʪʚʠʷ ʦʯʘʛʦʚ ʚʦʟʛʦʨʘʥʠʷ. ʊʘʢ, ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʨʘʟʤʝʱʘʶʪʩʷ ʧʨʠʙʦʨʳ ʧʦʞʘʨʦʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʦʛʥʝʪʫʰʠʪʝʣʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘ ʵʪʘʞʘʭ ʨʷʜʦʤ ʩ ʣʝʩʪʥʠʯʥʳʤʠ ʤʘʨʰʘʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʞʘʨʥʳʝ ʛʠʜʨʘʥʪʳ. ɺ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʤʝʥʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʦʪʨʘʚʣʷʶʱʠʭ ʛʘʟʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʪʦʯʥʦ-

ʚʳʪʷʞʥʘʷ ʚʝʥʪʠʣʷʮʠʷ. 



-110- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʜʘʥʠʷ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʬʫʥʜʘʤʝʥʪʳ ʤʝʣʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʚ ʚʠʜʝ 

ʤʦʥʦʣʠʪʥʦʡ ʙʘʣʦʯʥʦʡ ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʳ.  

ɿʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʤʥʦ-ʩʚʷʟʝʚʦʡ ʢʘʨʢʘʩ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʢʘʩʘ ʚ 

ʧʣʦʩʢʦʩʪʠ ʨʘʤ ʚ ʦʩʷʭ A-ɺ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʞʝʩʪʢʦʡ ʟʘʜʝʣʢʦʡ ʢʦʣʦʥʥʳ ʚ ʬʫʥʜʘʤʝʥʪʝ, ʘ 

ʪʘʢʞʝ ʞʝʩʪʢʠʤ ʩʦʧʨʷʞʝʥʠʝʤ ʩʪʦʡʢʠ ʠ ʨʠʛʝʣʷ ʨʘʤʳ. ɺ ʦʩʷʭ ɻ-ʂ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʢʘʩʘ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʞʝʩʪʢʠʤ ʩʦʧʨʷʞʝʥʠʝʤ ʢʦʣʦʥʥʳ ʠ ʬʫʥʜʘʤʝʥʪʘ. ʉʦʧʨʷʞʝʥʠʝ 

ʢʦʣʦʥʥʳ ʩ ʬʝʨʤʦʡ ʧʦ ʦʩʠ ɻ - ʞʝʩʪʢʦʝ, ʧʦ ʦʩʠ ʂ - ʰʘʨʥʠʨʥʦʝ.  

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʘʨʢʘʩʘ ʠʟ ʧʣʦʩʢʦʩʪʠ ʨʘʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ 

ʧʦ ʢʦʣʦʥʥʘʤ. ʇʦʢʨʳʪʠʝ ʢʘʨʢʘʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʝʩʪʢʠʡ ʜʠʩʢ, ʦʙʨʘʟʦʚʘʥʥʳʡ 

ʨʠʛʝʣʷʤʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʩʚʷʟʷʤʠ ʧʦ ʧʦʢʨʳʪʠʶ ʚ ʦʩʷʭ A-ɺ, ʘ ʪʘʢʞʝ ʩʚʷʟʷʤʠ ʧʦ 

ʚʝʨʭʥʝʤʫ ʠ ʥʠʞʥʝʤʫ ʧʦʷʩʘʤ ʬʝʨʤ. ʆʙʨʘʟʦʚʘʥʥʳʡ ʞʝʩʪʢʠʡ ʜʠʩʢ ʧʦʢʨʳʪʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʩʠʣʠʡ ʚ ʢʘʨʢʘʩʝ, ʚʦʟʥʠʢʘʶʱʠʭ ʦʪ ʚʝʪʨʦʚʳʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

2. ɺʠʟʫʘʣʠʟʘʮʠʷ ʟʜʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʝ 3Ds Max. 

3Ds Max ï ʵʪʦ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D-ʦʙʲʝʢʪʦʚ, ʨʝʥʜʝʨʠʥʛʘ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

3D-ʤʦʜʝʣʝʡ ʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʜʚʫʤʝʨʥʫʶ ʢʘʨʪʠʥʢʫ) ʠ ʘʥʠʤʠʨʦʚʘʥʠʷ ʚ 3D. ʕʪʦ ʧʨʦʜʫʢʪ 

ʢʦʤʧʘʥʠʠ Autodesk, ʢʦʪʦʨʘʷ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʩ ʪʨʝʭʤʝʨʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ 

ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʠ ʜʠʟʘʡʥ-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ 

ʧʣʦʩʢʠʝ ʯʝʨʪʝʞʠ ʜʦʤʦʚ, ʧʦʵʪʦʤʫ ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʚʩʝ ʯʝʨʪʝʞʠ ʩ 

ʥʫʣʷ. ʀʤʧʦʨʪʠʨʦʚʘʥʠʝ ʧʣʘʥʦʚ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠ ʠʟʙʝʞʘʪʴ 

ʨʘʟʣʠʯʥʳʭ ʦʰʠʙʦʢ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʤʘ.  

ʇʝʨʚʳʡ ʵʪʘʧ ï ʠʤʧʦʨʪʠʨʦʚʘʥʠʝ ʯʝʨʪʝʞʝʡ ʚ DWG ʬʦʨʤʘʪʝ. ɼʘʥʥʳʡ ʬʦʨʤʘʪ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʥʦʛʠʤʠ ʉɸʇʈ-ʧʨʠʣʦʞʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʚʫʭʤʝʨʥʳʭ 

(2D) ʠ ʪʨʸʭʤʝʨʥʳʭ (3D) ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ. 

 

 
ʈʠʩʫʥʦʢ 2. ɿʜʘʥʠʝ ʚ 2D ʬʦʨʤʘʪʝ. 

 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʥʘ ʦʩʥʦʚʝ ʯʝʨʪʝʞʝʡ ʚʳʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʊʦʯʥʦʩʪʴ ʦʯʝʥʴ ʚʘʞʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʪʝʥ, ʧʨʦʝʤʦʚ ʠ 

ʜʨʫʛʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 3ds Max 

ʧʨʝʜʣʘʛʘʝʪ ʨʷʜ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʪʦʯʥʳʡ ʚʚʦʜ ʟʥʘʯʝʥʠʡ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʩʤʝʱʝʥʠʷ, 

ʧʦʚʦʨʦʪʘ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʧʨʠʚʷʟʢʘ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʩʦʟʜʘʥʠʝ ʪʝʢʩʪʫʨ ʠ ʥʘʥʝʩʝʥʠʝ ʥʘ ʦʙʲʝʢʪʳ ʟʜʘʥʠʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ 

ʭʦʨʦʰʝʡ ʪʝʢʩʪʫʨʳ ʧʨʠʛʦʜʠʪʩʷ ʟʥʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ Photoshop. ɺ 3ds Max ʝʩʪʴ 

ʨʝʜʘʢʪʦʨ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʤʘʪʝʨʠʘʣʳ ʩ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʫʟʦʨʘʤʠ, ʩʣʦʞʥʳʝ 

ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʪʝʢʣʦ ʠ ʛʠʧʩ.  

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʥʘʩʪʨʦʡʢʘ ʢʘʤʝʨʳ ʠ ʦʩʚʝʱʝʥʠʷ. ʕʪʦ ʦʯʝʥʴ ʪʨʫʜʥʳʡ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʵʪʘʧ.  ʇʣʦʭʦ ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ ʤʦʞʝʪ ʚʩʝ ʠʩʧʦʨʪʠʪʴ (ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʠ ʥʝʫʜʘʯʥʦʛʦ ʨʘʢʫʨʩʘ).  ɼʘʞʝ ʵʢʩʧʝʨʪ ʤʦʞʝʪ ʧʦʪʨʘʪʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ 

ʩʚʝʪʘ, ʯʝʤ ʥʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʵʪʘʧʳ. ɺʘʞʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʚ ʨʝʘʣʴʥʦʡ ʢʦʤʥʘʪʝ, ʠ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʠʭ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -111- 

 

 
ʈʠʩʫʥʦʢ 3. ʌʠʥʘʣʴʥʳʡ ʨʝʥʜʝʨ. 

 

ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ ʩʦʩʪʦʷʣʦʩʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʩʙʦʨʘ ʚʠʟʫʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ, ʩʦʟʜʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʢʘʨʪ, ʨʘʙʦʪʳ ʩ 

ʢʘʤʝʨʘʤʠ, ʩʦʟʜʘʥʠʷ ʨʝʘʣʴʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʩʚʝʪʦʚʦʛʦ ʦʩʚʝʱʝʥʠʷ 

ʧʦʤʝʱʝʥʠʷ. 

ɺʘʞʥʦ ʚ ʪʘʢʦʤ ʧʨʦʝʢʪʝ ʪʦ, ʯʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, 

ʭʨʘʥʷʪʩʷ ʚ ʦʜʥʦʡ ʧʘʧʢʝ ʩ ʧʨʦʝʢʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʴʶʪʝʨ ʧʨʠ ʨʘʙʦʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʛʨʫʟʠʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʟʘʘʨʭʠʚʠʨʦʚʘʥʥʘʷ ʩʮʝʥʘ ʙʫʜʝʪ ʦʪʢʨʳʪʘ ʥʘ ʣʶʙʦʤ 

ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʤʦʜʝʣʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚʢʣʶʯʘʷ ʠʥʚʝʩʪʦʨʦʚ, ʟʘʢʘʟʯʠʢʦʚ, 

ʧʦʜʨʷʜʯʠʢʦʚ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʘʚʦʚʳʝ ʠ ʢʦʥʪʨʘʢʪʥʳʝ ʘʩʧʝʢʪʳ ʠ 

ʤʝʭʘʥʠʟʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʨʳʥʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʠʥʚʝʩʪʦʨʳ, ʟʘʢʘʟʯʠʢʠ, ʧʦʜʨʷʜʯʠʢʠ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʢʦʥʪʨʦʣʴ. 

 

Abstract 

The article examines the regulation of relations between subjects of investment activity in 

construction, including investors, customers, contractors and designers. Legal and contractual 

aspects and mechanisms of state and market regulation are discussed. 

Keywords: investment activity, construction, regulation, investors, customers, 

contractors, designers, legal regulation, control. 



-112- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʳʥʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ ʵʪʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʩʫʙʲʝʢʪʳ ʩʦʩʪʦʷʪ ʠʟ ʠʥʚʝʩʪʦʨʦʚ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ 

ʘʩʧʝʢʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. [2] 

ɼʣʷ ʥʘʯʘʣʘ, ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʦʥʪʝʢʩʪʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

1. ʀʥʚʝʩʪʠʮʠʠ ï ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʮʝʥʥʳʝ ʙʫʤʘʛʠ, ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʧʨʘʚʘ 

ʠ ʠʥʳʝ ʘʢʪʠʚʳ, ʚʢʣʘʜʳʚʘʝʤʳʝ ʚ ʦʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʠʣʠ ʠʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

2. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʧʨʦʮʝʩʩ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʠʣʠ 

ʜʦʩʪʠʞʝʥʠʷ ʠʥʳʭ ʧʦʣʝʟʥʳʭ ʵʬʬʝʢʪʦʚ. 

3. ʉʫʙʲʝʢʪʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï  ʠʥʚʝʩʪʦʨʳ, ʟʘʢʘʟʯʠʢʠ, 

ʧʦʜʨʷʜʯʠʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʠ ʜʨʫʛʠʝ 

ʫʯʘʩʪʥʠʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʘ) ʀʥʚʝʩʪʦʨʳ ï ʵʪʦ ʬʠʟʠʯʝʩʢʠʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ, ʢʦʪʦʨʳʝ 

ʚʢʣʘʜʳʚʘʶʪ ʩʨʝʜʩʪʚʘ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. ʀʥʚʝʩʪʦʨʳ 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʪʘʢ ʠ ʢʨʫʧʥʳʤʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʝʥʩʠʦʥʥʳʝ ʬʦʥʜʳ 

ʠ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ. 

ʙ) ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʬʦʥʜʳ ï ʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʘʥʠʤʘʶʱʠʝʩʷ ʫʧʨʘʚʣʝʥʠʝʤ ʠʥʚʝʩʪʠʮʠʷʤʠ. ʆʥʠ 

ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʫʩʣʫʛʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʘʢʪʠʚʘʤʠ, 

ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʶ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʚ) ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ï ʦʨʛʘʥʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʥʘʜʟʦʨ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʳʥʢʘ, ʪʘʢʠʝ ʢʘʢ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʬʠʥʘʥʩʦʚ, ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʨʝʛʫʣʷʪʦʨʳ. 

ʛ) ʇʦʜʨʷʜʯʠʢʠ ï ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʣʠʮʘ, ʚʳʧʦʣʥʷʶʱʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʜʦʛʦʚʦʨʫ. ʇʦʜʨʷʜʯʠʢʠ ʤʦʛʫʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʘʢʠʭ 

ʢʘʢ ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ, ʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʪʜʝʣʦʯʥʳʝ ʨʘʙʦʪʳ ʠ 

ʪ.ʜ. 

ʜ) ɼʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ ï ʘʫʜʠʪʦʨʳ, ʶʨʠʜʠʯʝʩʢʠʝ ʢʦʥʩʫʣʴʪʘʥʪʳ, 

ʙʨʦʢʝʨʳ ʠ ʜʨʫʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʫʯʘʩʪʥʠʢʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ 

ʫʩʣʫʛʠ ʚ ʩʬʝʨʝ ʠʥʚʝʩʪʠʮʠʡ. 

ʉʫʙʲʝʢʪʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʘ ʠ 

ʦʙʷʟʘʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ [3]: 

 ʇʨʘʚʘ ʠʥʚʝʩʪʦʨʦʚ: ʟʘʱʠʪʘ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ, ʫʯʘʩʪʠʝ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʦʙʲʝʢʪʘʤʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ. 

 ʆʙʷʟʘʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ: ʩʦʙʣʶʜʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʳʧʦʣʥʝʥʠʝ 

ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʮʝʣʝʡ: 

1. ɻʘʨʘʥʪʠʨʦʚʘʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʨʳʥʢʦʚ, ʟʘʱʠʪʘ ʦʪ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʠ ʤʘʥʠʧʫʣʷʮʠʡ. 

2. ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʨʠʩʢʦʚ ʠ ʬʠʥʘʥʩʦʚʳʭ ʢʨʠʟʠʩʦʚ ʯʝʨʝʟ ʥʘʜʟʦʨ 

ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʨʳʥʢʦʚ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -113- 

 

3. ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʧʫʪʝʤ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʠ ʫʣʫʯʰʝʥʠʷ 

ʫʩʣʦʚʠʡ ʜʣʷ ʙʠʟʥʝʩʘ. 

4. ʅʘʧʨʘʚʣʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʨʠʦʨʠʪʝʪʥʳʝ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʠ 

ʧʦʜʜʝʨʞʢʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 39-ʌɿ "ʆʙ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚ ʬʦʨʤʝ 

ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ". ʕʪʦʪ ʟʘʢʦʥ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʦʚʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʛʘʨʘʥʪʠʠ ʨʘʚʥʦʡ ʟʘʱʠʪʳ ʧʨʘʚ ʠ 

ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ. [1] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʟʘʢʦʥʳ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, 

ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʟʘʢʦʥʳ ʦ ʨʳʥʢʝ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʦʙ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʬʦʥʜʘʭ ʠ ʦʙ ʘʢʮʠʦʥʝʨʥʳʭ 

ʦʙʱʝʩʪʚʘʭ.   

ʉʧʝʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ, ʪʘʢʠʝ ʢʘʢ ʂʦʤʠʩʩʠʠ ʧʦ ʮʝʥʥʳʤ ʙʫʤʘʛʘʤ ʠ ʬʦʥʜʦʚʳʤ 

ʨʳʥʢʘʤ, ʦʩʫʱʝʩʪʚʣʷʶʪ ʥʘʜʟʦʨ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʢʦʥʪʨʦʣʠʨʫʶʪ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʟʘʱʠʱʘʶʪ ʧʨʘʚʘ ʠʥʚʝʩʪʦʨʦʚ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: 

 ɻʣʦʙʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʩʚʦʙʦʜʫ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʧʠʪʘʣʘ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʯʝʨʝʟ ʛʨʘʥʠʮʳ, ʘ ʪʘʢʞʝ 

ʩʚʝʜʝʥʠʝ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʟʘʱʠʪʝ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʘʚ 

ʣʠʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʶ ʥʝʛʘʪʠʚ 

 ʅʘʮʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ, ʢʦʪʦʨʝ ʧʨʠʟʥʘʝʪ ʛʣʦʙʘʣʠʟʘʮʠʶ ʢʘʢ 

ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʠ, ʥʦ ʧʦʜʥʠʤʘʝʪ ʚʦʧʨʦʩʳ ʦ 

ʧʨʠʤʝʥʝʥʠʠ ʥʝʦʣʠʙʝʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚ ʨʦʩʩʠʡʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. 

ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ:  

 ʆʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʜʦʛʦʚʦʨʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʢʦʥʪʨʘʢʪʳ, ʟʘʢʣʶʯʘʝʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʨʘʞʜʘʥʩʢʠʤ ʢʦʜʝʢʩʦʤ ʈʌ. 

 ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, 

ʢʦʥʪʨʦʣʴ ʟʘ ʠʭ ʩʦʙʣʶʜʝʥʠʝʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ 

ʠ ʧʦʜʜʝʨʞʢʫ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

 ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ: ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʩʫʙʩʠʜʠʠ, ʛʨʘʥʪʳ ʠ 

ʜʨʫʛʠʝ ʬʦʨʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʠʛʨʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʨʛʘʥʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʥʦʨʤʳ, ʢʦʥʪʨʦʣʠʨʫʶʪ ʚʳʧʦʣʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʝ. ʕʪʠ ʦʨʛʘʥʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʜʟʦʨ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʶʪ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʦʙʲʝʜʠʥʷʶʪ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʩʪʘʥʜʘʨʪʳ ʠ 

ʧʨʘʚʠʣʘ. ʕʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʤʦʛʘʶʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʥʦʨʤ ʠ 

ʩʪʘʥʜʘʨʪʦʚ. 



-114- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʠ ʤʥʦʛʦʛʨʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʪʨʝʙʫʶʱʠʤ ʧʦʩʪʦʷʥʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʨʳʥʢʘ. ʕʬʬʝʢʪʠʚʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ ʠʥʚʝʩʪʦʨʦʚ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ 

ʨʳʥʢʦʚ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʛʣʦʙʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʚʠʚʘʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. 
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ʀʥʥʦʚʘʮʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ: 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʘʜʘʧʪʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʨʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʘʧʧʣʠʢʘʮʠʷ, ʠʥʪʝʛʨʘʮʠʷ ʠ ʨʝʜʠʟʘʡʥ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʙʥʦʚʠʪʴ ʛʦʨʦʜʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʦʭʨʘʥʠʪʴ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʠ 

ʘʜʘʧʪʠʨʦʚʘʪʴ ʟʜʘʥʠʷ ʧʦʜ ʥʦʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʫʞʜʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʦʨʦʜʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʘʧʧʣʠʢʘʮʠʷ, 

ʠʥʪʝʛʨʘʮʠʷ, ʨʝʜʠʟʘʡʥ, ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ, ʨʝʚʠʪʘʣʠʟʘʮʠʷ. 

 

Abstract 

The article discusses modern methods of reconstruction of old industrial facilities, such 

as application, integration and redesign, which make it possible to update urban infrastructure, 

preserve historical heritage and adapt buildings to new functional needs.  
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ʉʦʚʨʝʤʝʥʥʘʷ ʫʨʙʘʥʠʟʘʮʠʷ ʪʨʝʙʫʝʪ ʦʪ ʛʦʨʦʜʦʚ ʙʦʣʴʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʦʩʪʘʶʪʩʷ ʟʘʙʨʦʰʝʥʥʳʤʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʠʭ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʠ 

ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤʠ, ʩʦʟʜʘʚʘʷ ʧʨʦʙʣʝʤʳ ʜʣʷ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʵʢʦʣʦʛʠʠ. ɸ ʨʝʥʦʚʘʮʠʷ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣɹʢʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʭ, ʥʦ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʭ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ, ʞʠʣʴʷ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʠʙʦʣʴʰʠʡ 

ʫʱʝʨʙ ʛʦʨʦʜʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ ʥʘʥʦʩʷʪ ʟʘʙʨʦʰʝʥʥʳʝ ʟʘʚʦʜʳ, ʢʦʪʦʨʳʝ ʫʪʨʘʪʠʣʠ ʩʚʦʶ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ. ʊʘʢʠʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʦʩʪʘʚʘʪʴʩʷ 

ʧʫʩʪʫʶʱʠʤʠ, ʟʘʥʠʤʘʷ ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʟʝʤʣʠ ï ʮʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ. 

[1] 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -115- 

 

ʇʨʠ ʚʳʙʦʨʝ ʦʙʲʝʢʪʦʚ ʜʣʷ ʨʝʥʦʚʘʮʠʠ ʠʣʠ ʧʝʨʝʥʦʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʯʠʪʳʚʘʶʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ: ï ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝ 

ʥʘ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ; ï ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ; ï ʫʨʦʚʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; ï ʨʘʟʤʝʨʳ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ 

ʟʦʥʳ. 

ʇʨʦʮʝʩʩ ʨʝʥʦʚʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʥʘʧʨʘʚʣʝʥ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʢʣʶʯʝʚʳʭ ʮʝʣʝʡ: 

 ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ï ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʥʦʚʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʵʢʦʥʦʤʠʢʫ. 

 ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʘʥʘʮʠʷ ï ʦʯʠʩʪʢʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ, ʫʣʫʯʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʟʘ ʩʯʝʪ ʨʝʘʙʠʣʠʪʘʮʠʠ ʟʝʤʝʣʴ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

 ʉʦʮʠʘʣʴʥʘʷ ʠ ʢʫʣʴʪʫʨʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʟʘʙʨʦʰʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʢʫʣʴʪʫʨʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʢʘʯʝʩʪʚʦ 

ʞʠʟʥʠ ʚ ʛʦʨʦʜʘʭ. 

 ʋʣʫʯʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʩʦʟʜʘʥʠʝ 

ʞʠʣʳʭ ʟʦʥ, ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʟʝʣʝʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ 

ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. 

ʆʜʠʥ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʦʙʥʦʚʣʝʥʠʶ ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ð 

ʵʪʦ ʨʝʚʠʪʘʣʠʟʘʮʠʷ. ʆʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʥʦʛʦ ʩʥʦʩʘ ʠʣʠ ʨʘʜʠʢʘʣʴʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ, ʨʝʚʠʪʘʣʠʟʘʮʠʷ ʩʦʭʨʘʥʷʝʪ ʠʩʭʦʜʥʳʝ ʟʜʘʥʠʷ ʠ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʤʦʜʝʨʥʠʟʠʨʫʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʮʝʩʩʳ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ. ʆʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ɿʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʫʜʘʸʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ, ʨʘʥʝʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʠ 

ʫʤʝʥʴʰʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʛʦʨʦʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʮʝʥʥʳʝ 

ʛʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʨʫʛʠʭ ʥʫʞʜ. 

ʈʝʚʠʪʘʣʠʟʘʮʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʛʦʨʦʜʘ, ʧʦʩʢʦʣʴʢʫ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʜʘʥʠʷ ʟʘʯʘʩʪʫʶ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʟʘʩʪʨʦʡʢʫ, ʧʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʷ ʩʚʦʶ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ. [3] 

ɼʨʫʛʠʤ ʤʝʪʦʜʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ. 

ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʤʝʥʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʘʨʜʠʥʘʣʴʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʠʭ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʟʜʘʥʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʥʦʵʪʘʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩ ʙʦʣʴʰʠʤʠ ʧʨʦʣʸʪʘʤʠ ʠ 

ʚʳʩʦʢʠʤʠ ʧʦʪʦʣʢʘʤʠ. ʊʘʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʣʝʛʢʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʦʚʳʭ 

ʮʝʣʷʭ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ, ʢʦʤʤʝʨʯʝʩʢʠʭ ʠʣʠ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʩʪʘʨʳʝ ʟʘʚʦʜʳ ʠ ʬʘʙʨʠʢʠ ʤʦʛʫʪ ʩʪʘʪʴ ʢʫʣʴʪʫʨʥʳʤʠ ʮʝʥʪʨʘʤʠ, ʦʬʠʩʥʳʤʠ 

ʟʜʘʥʠʷʤʠ, ʪʦʨʛʦʚʳʤʠ ʧʣʦʱʘʜʷʤʠ ʠʣʠ ʜʘʞʝ ʞʠʣʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʩʦʭʨʘʥʷʷ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʠʜʘʚ ʠʤ ʥʦʚʦʝ ʥʘʟʥʘʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʛʦʨʦʜʘ.  

ʂʦʥʩʝʨʚʘʮʠʷ ʷʚʣʷʝʪʩʷ ʪʨʝʪʴʠʤ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ ʨʝʥʦʚʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʪʝʤ ʟʜʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʩʦʙʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʠʣʠ 

ʢʫʣʴʪʫʨʥʫʶ ʟʥʘʯʠʤʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʩʪʘʚʨʘʮʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʠ 

ʟʥʘʯʠʤʳʝ ʯʘʩʪʠ ʙʳʚʰʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʥʘ ʝʛʦ ʪʝʨʨʠʪʦʨʠʠ ʤʫʟʝʷ ʠʣʠ 

ʢʫʣʴʪʫʨʥʦʛʦ ʮʝʥʪʨʘ. ʂʦʥʩʝʨʚʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʯʸʨʢʠʚʘʶʪ ʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ ʜʣʷ 

ʠʩʪʦʨʠʠ ʛʦʨʦʜʘ ʠ ʩʪʨʘʥʳ. ɽʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ ʟʘʥʠʤʘʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʜʣʷ 

ʤʫʟʝʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʮʝʭʘ ʠʣʠ ʢʦʨʧʫʩʘ, ʘ ʦʩʪʘʚʰʫʶʩʷ ʧʣʦʱʘʜʴ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʥʳʭ ʛʦʨʦʜʩʢʠʭ ʥʫʞʜ. ʅʘʧʨʠʤʝʨ, ʥʘ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʦʛʫʪ ʙʳʪʴ 



-116- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʩʪʨʦʝʥʳ ʞʠʣʳʝ ʜʦʤʘ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʠʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʘʨʢʦʚʳʝ ʟʦʥʳ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʩʣʝʜʠʝ ʛʦʨʦʜʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʜʘʧʪʠʨʫʷ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. [2] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʳ ʨʝʥʦʚʘʮʠʠ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ð ʨʝʚʠʪʘʣʠʟʘʮʠʷ, 

ʘʜʘʧʪʘʮʠʷ ʠ ʢʦʥʩʝʨʚʘʮʠʷ ð ʧʦʟʚʦʣʷʶʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʚ 

ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ, ʩʦʭʨʘʥʷʷ ʠʭ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʠ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʘ ʚʳʙʦʨ 

ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ, ʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʛʦʨʦʜʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʠʪʴ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʛʦʨʦʜʩʢʫʶ ʘʨʭʠʪʝʢʪʫʨʫ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʟʜʘʥʠʷ ʯʘʩʪʦ ʦʙʣʘʜʘʶʪ ʫʟʥʘʚʘʝʤʳʤʠ ʯʝʨʪʘʤʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʯʝʨʢʥʫʪʴ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʧʨʠʜʘʪʴ ʛʦʨʦʜʫ ʫʥʠʢʘʣʴʥʳʡ ʦʙʣʠʢ. 

ʆʜʥʘʢʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʜʘʣʝʢʦ ʥʝ ʢʦ ʚʩʝʤ ʧʦʜʦʙʥʳʤ ʦʙʲʝʢʪʘʤ. ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʤʝʪʦʜʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʠʭ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʳ ʢ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ 

ʦʙʲʝʢʪʘʤ: 

ʇʝʨʚʳʡ ï ʵʪʦ ʘʧʧʣʠʢʘʮʠʷ. ʊʘʢʘʷ ʪʝʭʥʠʢʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘ ʬʘʩʘʜ 

ʟʜʘʥʠʷ ʜʦʙʘʚʣʷʶʪʩʷ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʠʟʤʝʥʷʶʱʠʝ ʝʛʦ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʚ ʦʩʥʦʚʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. ʂ ʪʘʢʠʤ ʵʣʝʤʝʥʪʘʤ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʜʝʢʦʨʘʪʠʚʥʳʝ ʧʘʥʝʣʠ, 

ʥʘʢʣʘʜʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʬʘʣʴʰʬʘʩʘʜʳ. ʆʥʠ ʩʣʫʞʘʪ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʟʜʘʥʠʷ, ʧʨʠʜʘʚʘʷ ʝʤʫ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʡ ʠ ʵʩʪʝʪʠʯʝʩʢʠ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʡ ʚʠʜ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʢʘ ʬʘʣʴʰʬʘʩʘʜʦʚ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʟʜʘʥʠʷ. 

ɺʪʦʨʦʡ ï ʠʥʪʝʛʨʘʮʠʷ ï ʵʪʦ ʤʝʪʦʜ ʠʥʪʝʛʨʘʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʶʪ ʚʥʝʰʥʠʡ ʦʙʣʠʢ ʟʜʘʥʠʷ ʠ ʚʳʧʦʣʥʷʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ. ʂ ʪʘʢʠʤ ʵʣʝʤʝʥʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʥʩʘʨʜʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʵʪʘʞʠ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʶʪʩʷ ʩ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ ʟʜʘʥʠʷ. ʀʥʪʝʛʨʘʮʠʷ ʧʦʤʦʛʘʝʪ "ʚʧʠʩʘʪʴ" ʩʪʘʨʦʝ ʟʜʘʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʢʦʥʪʝʢʩʪ ʛʦʨʦʜʘ, ʩʦʭʨʘʥʷʷ ʝʛʦ ʫʥʠʢʘʣʴʥʳʝ ʯʝʨʪʳ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. [1] 

ʇʦʩʣʝʜʥʠʡ ï ʨʝʜʠʟʘʡʥ. ʇʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʟʜʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʨʝʜʠʟʘʡʥʘ ʩʪʘʨʳʝ ʵʣʝʤʝʥʪʳ ʬʘʩʘʜʘ ʫʜʘʣʷʶʪʩʷ, ʠ ʥʘ ʠʭ 

ʤʝʩʪʝ ʩʦʟʜʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʥʦʩʪʴʶ ʦʙʥʦʚʠʪʴ ʟʜʘʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʪʨʝʥʜʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʜʠʟʘʡʥ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʧʣʘʥʠʨʦʚʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʀʪʘʢ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʪʘʨʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ 

ʘʩʧʝʢʪ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ. ʂʘʞʜʘʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʭʥʠʢ ð ʘʧʧʣʠʢʘʮʠʷ, 

ʠʥʪʝʛʨʘʮʠʷ, ʨʝʜʠʟʘʡʥ, ʨʝʩʪʘʚʨʘʮʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʪʨʳ ð 

ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʮʝʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ 

ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, ʫʣʫʯʰʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʭ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʘʜʦʚ, ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʠ 

ʧʝʨʩʧʝʢʪʠʚʘʤ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʘʜʳ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʭʦʪʷ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʜʦʚʘʷ ʪʝʨʘʧʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʙʦʣʴʥʠʮ, ʜʦʩʪʫʧʥʘʷ ʩʨʝʜʘ, 

ʣʶʜʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʦʟʝʣʝʥʝʥʠʝ. 

 

Abstract 

The article is devoted to the study of therapeutic gardens, their advantages and prospects 

for further design. The analysis of literary sources indicates that therapeutic gardens are not yet 

widely implemented in global landscape architecture practice, although their use contributes to 

improving patient treatment outcomes.  

Keywords: garden therapy, hospital landscaping, accessible environment, people with 

disabilities, landscaping. 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʘʜʦʚʳʝ ʨʘʩʪʝʥʠʷ ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʧʨʠʥʦʩʷʪ 

ʧʦʣʴʟʫ ʤʦʨʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʯʝʣʦʚʝʢʘ ʠ ʜʦʩʪʘʚʣʷʶʪ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʢʦʥʪʘʢʪʘ ʩ 

ʧʨʠʨʦʜʦʡ. ʆʜʥʘʢʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʩʘʜ ʚʳʰʝʣ ʟʘ ʨʘʤʢʠ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʢʘʢ ʨʝʩʫʨʩʘ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠʣʠ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʳ, 

ʦʢʘʟʳʚʘʶʱʝʡ ʚʣʠʷʥʠʝ ʥʘ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. 

ʆʜʠʥ ʠʟ ʧʝʨʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʘʜʦʚ ʦʩʥʦʚʘʥ ʚ 2007 ʛʦʜʫ ʢʦʣʣʝʢʪʠʚʦʤ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʧʠʣʦʪʥʦʡ ʛʨʫʧʧʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ, ʠʥʞʝʥʝʨʦʚ ʠ 

ʨʘʙʦʪʥʠʢʦʚ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ ʝʛʦ ʩʦʟʜʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʯʠʪʳʚʘʪʴ 

ʩʪʘʥʜʘʨʪʳ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʦʛʨʘʥʠʯʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʩʥʘʱʝʥʠʶ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʙʳʣʘ ʠʟʫʯʝʥʘ ʪʦʣʴʢʦ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ: ʬʦʨʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʥʘʣʠʯʠʝ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʙʝʩʧʣʘʪʥʳʡ ʚʭʦʜ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʤʝʜʠʮʠʥʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ [5]. 

ʂʘʢ ʦʧʠʩʳʚʘʝʪ ɸʤʝʨʠʢʘʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʩʘʜʦʚʦʜʯʝʩʢʦʡ ʪʝʨʘʧʠʠ (AHTA), 

çʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʩʘʜ ï ʵʪʦ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʨʘʩʪʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʣʝʯʝʙʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠè [3]. ʂʦʥʮʝʧʮʠʷ ʪʘʢʦʛʦ 

ʤʝʩʪʘ ʩʚʷʟʘʥʘ ʩ ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʢʘʢ ʚ ʣʝʯʝʙʥʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʪʘʢ ʠ ʚ 

ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ: ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʘʜʘ ʥʘ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʘʨʢʘʭ, ʥʘʙʝʨʝʞʥʳʭ. 

ʏʪʦʙʳ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʪʘ ʬʦʨʤʘ ʪʝʨʘʧʠʠ, 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʝʝ ʢʘʢ ʧʦʤʦʱʴ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʧʨʦʮʝʩʩʝ ʫʭʦʜʘ ʟʘ 

ʧʘʮʠʝʥʪʘʤʠ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʘʜʦʚʫʶ ʪʝʨʘʧʠʶ ʢʘʢ ʩʧʦʩʦʙ ʩʚʷʟʠ ʩ ʧʨʠʨʦʜʦʡ ʠ ʟʝʣʝʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ ʬʘʢʪʳ: ʚʦ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʩʪʝʥʠʷʤʠ 

ʫʣʫʯʰʘʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ ʠʣʠ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʠʭ ʬʠʟʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ [4]. 

ʉʘʜʦʚʦʜʩʪʚʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʢʘʢ ʟʘʥʷʪʠʝ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ 

ʧʦ ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʟʜʦʨʦʚʴʷ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʦʣʴʟʫ ʦʪ 



-118- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʫʤʝʨʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ 

ʩ ʧʨʠʨʦʜʦʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʪʘʢʦʝ ʫʚʣʝʯʝʥʠʝ ʫʣʫʯʰʘʝʪ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ, ʫʤʝʥʴʰʘʝʪ 

ʜʝʧʨʝʩʩʠʶ ʠ ʪʨʝʚʦʞʥʦʩʪʴ ʧʦʩʣʝ 3 ʤʝʩʷʮʝʚ ʨʝʛʫʣʷʨʥʳʭ ʟʘʥʷʪʠʡ [1]. ʇʨʠ ʵʪʦʡ ʬʦʨʤʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʘʜʳ ʧʨʠʥʝʩʫʪ ʥʘʠʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʧʘʮʠʝʥʪʘʤ, ʢʦʪʦʨʳʝ 

ʠʟʦ ʜʥʷ ʚ ʜʝʥʴ ʧʨʦʚʦʜʷʪ ʚʨʝʤʷ ʚ ʙʦʣʴʥʠʮʝ ʠ ʩʪʨʘʜʘʶʪ ʦʪ ʧʘʩʩʠʚʥʦʡ ʠ ʘʧʘʪʠʯʥʦʡ ʞʠʟʥʠ. 

ʀʟʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʧʨʠʥʮʠʧʦʚ ʩʦʟʜʘʥʠʷ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʩʘʜʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ: 

1. ʇʨʝʜʣʦʞʠʪʴ ʠʟʤʝʥʝʥʠʝ ʚ ʥʝʢʦʤʬʦʨʪʥʦʡ ʙʦʣʴʥʠʯʥʦʡ ʩʨʝʜʝ; 

2. ʉʪʠʤʫʣʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʷʪʥʳʤ ʠ ʧʨʠʚʳʯʥʳʤ 

ʩʧʦʩʦʙʦʤ; 

3. ʉʦʟʜʘʪʴ ʙʝʟʦʧʘʩʥʫʶ ʠ ʜʦʩʪʫʧʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʧʦʦʱʨʷʝʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʘʙʦʪʫ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʰʘʷ 

ʫʤʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫ; 

4. ʈʘʟʚʠʚʘʪʴ ʯʫʚʩʪʚʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʷ ʚʳʙʦʨ: ʦʩʪʘʚʘʪʴʩʷ ʚ 

ʧʦʤʝʱʝʥʠʠ ʠʣʠ ʛʫʣʷʪʴ ʠ ʨʘʙʦʪʘʪʴ ʚ ʩʘʜʫ; 

5. ʀʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ, ʘ ʪʘʢʞʝ ʩ 

ʦʙʱʝʩʪʚʦʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʣʝʛʯʝʥʠʠ ʩʦʩʪʦʷʥʠʷ 

ʧʘʮʠʝʥʪʦʚ, ʯʘʩʪʦ ʧʦʩʝʱʘʶʱʠʭ ʩʘʜ, ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʜʠʟʘʡʥʫ: ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʦʩʣʝʧʣʝʥʠʷ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʫʣʠʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʟʦʥʳ ʧʦʩʪʝʧʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʦʩʚʝʱʝʥʠʷ ʥʘ ʛʨʘʥʠʮʝ ʧʦʤʝʱʝʥʠʷ 

ʠ ʚʳʭʦʜʘ ʚ ʩʘʜ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʪʨʘʞʘʶʱʠʭ ʧʦʢʨʳʪʠʡ ʠ ʜʦʨʦʞʝʢ [2]. 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʦʣʴʥʠʮ: ʛʠʛʠʝʥʠʯʥʦʩʪʴ, 

ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʏʝʪʢʦ ʚʠʜʠʤʳʝ 

ʫʢʘʟʘʪʝʣʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠ ʫʢʘʟʳʚʘʪʴ ʧʫʪʴ ʜʦʩʪʫʧʘ ʢ ʩʘʜʫ, ʘ ʪʘʢʞʝ ʠʟ ʩʘʜʘ ï 

ʦʙʨʘʪʥʦ ʚʥʫʪʨʴ ʟʜʘʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: ʜʦʨʦʞʢʘ ʙʝʟ ʪʫʧʠʢʦʚ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʝʜʝʪ ʧʘʮʠʝʥʪʦʚ ʢʦ ʚʭʦʜʘʤ ʚ ʧʦʤʝʱʝʥʠʝ ʫʯʨʝʞʜʝʥʠʷ, ʪʝʤ ʩʘʤʳʤ 

ʠʛʨʘʷ ʩʪʠʤʫʣʠʨʫʶʱʫʶ ʨʦʣʴ ʚ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʧʦʠʩʢʝ ʫʝʜʠʥʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʤʝʩʪʘʭ ʜʣʷ ʚʩʪʨʝʯ ʩ ʩʝʤʴʝʡ.  

ɻʦʚʦʨʷ ʦ ʩʦʮʠʘʣʴʥʦʤ ʬʘʢʪʦʨʝ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʘ ʨʘʟʚʠʪʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʚʷʟʝʡ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʚ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʩʘʜʫ: ʩʦʟʜʘʝʪʩʷ ʙʣʘʛʦʪʚʦʨʥʘʷ ʧʦʯʚʘ ʜʣʷ ʟʘʨʦʞʜʝʥʠʷ ʜʨʫʞʙʳ, ʩʙʣʠʞʝʥʠʷ 

ʚ ʩʚʷʟʠ ʩ ʩʦʚʤʝʩʪʥʳʤʠ ʟʘʥʷʪʠʷʤʠ, ʠʥʪʝʨʝʩʘʤʠ ʠ ʠʜʝʷʤʠ [3]. ʅʘʧʨʠʤʝʨ, ʥʝʤʥʦʛʦ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʜʫʭʘ ʠʣʠ ʘʨʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʧʦʟʠʮʠʡ ʠʟ 

ʦʜʥʦʣʝʪʥʠʢʦʚ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʯʘʩʪʠ ʩʘʜʘ ʧʨʠʥʝʩʫʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚ 

ʧʦʜʜʝʨʞʘʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʪʚʦʨʯʝʩʪʚʘ ʠ ʪʝʨʘʧʠʠ. ʊʘʢʞʝ 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʧʘʮʠʝʥʪʘʤʠ ʠ ʠʭ 

ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ: ʥʦʚʳʝ ʪʝʤʳ ʜʣʷ ʦʙʱʝʥʠʷ, ʩʤʝʱʝʥʠʝ ʬʦʢʫʩʘ ʩ ʙʦʣʝʟʥʠ ʥʘ ʙʦʣʝʝ 

ʦʧʪʠʤʠʩʪʠʯʥʳʝ ʤʳʩʣʠ ʠ ʮʝʣʝʧʦʣʘʛʘʥʠʝ.  

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʩʘʜʘ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦʙ 

ʫʢʨʝʧʣʝʥʠʠ ʯʫʚʩʪʚʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʘʩʘʶʱʝʛʦʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʟʘʙʦʣʝʚʘʥʠʡ: 

ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʙʦʣʴʰʠʭ ʧʫʩʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʢʨʘʩʥʳʡ ʚʠʜ ʠʟ ʦʢʥʘ ʥʘ 

ʩʘʜ ʧʦʙʫʞʜʘʝʪ ʧʘʮʠʝʥʪʦʚ ʚʳʭʦʜʠʪʴ ʥʘ ʫʣʠʮʫ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʜʧʝʨʩʦʥʘʣʫ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʥʠʤʠ. ʆʪʜʘʣʝʥʥʳʡ ʚʠʜ ʠʟ ʩʘʜʘ ʥʘ ʛʦʨʦʜʩʢʫʶ ʫʣʠʮʫ 

ʩʚʷʟʳʚʘʝʪ ʣʶʜʝʡ ʩ ʦʢʨʫʞʘʶʱʠʤ ʧʝʡʟʘʞʝʤ ʠ ʧʨʠʚʳʯʥʦʡ ʞʠʟʥʴʶ. ɸʜʘʧʪʠʨʦʚʘʥʥʘʷ ʤʝʙʝʣʴ 

ʪʘʢʞʝ ʚʘʞʥʘ ʜʣʷ ʭʦʨʦʰʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ: ʧʨʠʧʦʜʥʷʪʳʝ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʛʨʷʜʢʠ ʜʣʷ 

ʩʠʜʷʯʝʛʦ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʜʣʷ ʩʘʜʦʚʦʜʯʝʩʢʦʡ ʪʝʨʘʧʠʠ [6]. 

ʇʦʜʙʦʨ ʘʩʩʦʨʪʠʤʝʥʪʘ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʧʨʦʝʢʪʘ: ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʝʪʦʢʩʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʦʤʘʪʥʳʭ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʜʦʣʞʥʦ ʙʳʪʴ ʟʥʘʢʦʤʦ ʧʘʮʠʝʥʪʘʤ. ʊʘʢʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʥʝʦʙʳʯʥʳʝ ʚʠʜʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʮʚʝʪʦʤ, ʨʘʟʤʝʨʦʤ, ʬʦʨʤʦʡ ʠ ʜʨʫʛʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʛʘʙʠʪʫʩʘ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʩʪʘʪʴ ʢʦʤʧʦʥʝʥʪʘʤʠ 
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ʘʨʦʤʘʪʝʨʘʧʠʠ. ʇʨʠʩʫʪʩʪʚʠʝ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʜʚʠʞʫʱʝʡʩʷ, ʜʝʡʩʪʚʫʝʪ ʫʩʧʦʢʘʠʚʘʶʱʝ. 

ʉʠʤʚʦʣʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʚʳʟʳʚʘʶʱʠʝ ʦʙʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ, 

ʤʦʛʫʪ ʙʳʪʴ ʪʦʞʝ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʤʘʣʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʘʜʦʚ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ. ʇʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʠʤʳ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʈʦʩʩʠʠ, ʪʘʢ ʢʘʢ 

ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʳʟʜʦʨʦʚʣʝʥʠʷ ʧʘʮʠʝʥʪʦʚ ʦʮʝʥʝʥʳ ʢʘʢ ʧʦʟʠʪʠʚʥʳʝ: 

ʫʣʫʯʰʘʝʪʩʷ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʫʤʝʥʴʰʘʝʪʩʷ ʯʫʚʩʪʚʦ ʠʟʦʣʷʮʠʠ ʠ 

ʦʜʠʥʦʯʝʩʪʚʘ, ʧʦʷʚʣʷʝʪʩʷ ʤʦʪʠʚʘʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ 
ʉʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʪʨʝʙʫʶʪ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ. 
ʈʝʟʢʠʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ ʠ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʦʟʜʘʶʪ ʵʢʩʪʨʝʤʘʣʴʥʳʝ 
ʥʘʛʨʫʟʢʠ ʥʘ ʟʜʘʥʠʷ, ʪʨʝʙʫʷ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʢʘʢ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ, 
ʪʘʢ ʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʝʥ ʠ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ 
ʵʣʝʤʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʟʠʪʴ ʪʝʧʣʦʧʦʪʝʨʠ ʠ ʧʦʚʳʩʠʪʴ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʨʦʚʳʡ ʢʣʠʤʘʪ, ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʧʣʦʧʦʪʝʨʠ, ʘʵʨʦʛʝʣʴ, PCM, ʵʣʝʢʪʨʦʭʨʦʤʥʦʝ ʧʦʢʨʳʪʠʝ, ʪʝʧʣʦʚʦʡ 
ʨʝʛʝʥʝʨʘʪʦʨ. 

 
Abstract 
The harsh climatic conditions of the Russian Far East require the use of high-

performance materials and technologies for building envelopes. Sharp temperature differences 
and high air humidity create extreme loads on buildings, requiring a special approach to the 
selection of both basic structural and translucent materials. In this article the results of 
application of various combinations of structural materials for walls and translucent elements are 
considered, allowing to reduce heat losses and increase natural lighting. 

Keywords: harsh climate, building envelopes, energy efficiency, heat loss, aerogel, 
PCM, electrochromic coating, thermal reclaimer. 
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ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨ, ʩʠʣʴʥʳʝ ʚʝʪʨʘ ʠ ʚʳʩʦʢʫʶ ʚʣʘʞʥʦʩʪʴ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʬʠʢʫ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʝʢʪ ʨʝʰʝʥʠʷ ʧʦʚʳʰʝʥʠʷ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ: 

1. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ: ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʘʵʨʦʛʝʣʝʡ ʩ ʥʠʟʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ ʬʘʟʦʧʝʨʝʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (PCM) ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ; 

2. ʋʤʥʳʝ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʧʘʥʝʣʠ: ʠʥʪʝʛʨʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʦʢʦʥ ʩ 

ʠʟʤʝʥʷʝʤʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ, 

ʫʯʠʪʳʚʘʶʱʠʤʠ ʚʣʠʷʥʠʝ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ; 

3. ɺʝʥʪʠʣʷʮʠʷ ʩ ʪʝʧʣʦʚʳʤ ʨʝʛʝʥʝʨʘʪʦʨʦʤ: ʚʥʝʜʨʝʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪ-

ʢʦʥʪʨʦʣʣʝʨʦʚ ʩ ʩʠʩʪʝʤʦʡ ʨʝʢʫʧʝʨʘʮʠʠ ʪʝʧʣʘ. 

ɸʵʨʦʛʝʣʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 0,013 ɺʪ/ʤĿÁC. ʇʨʠ ʵʪʦʤ ʜʦʙʘʚʣʝʥʠʝ 

PCM-ʤʘʪʝʨʠʘʣʦʚ (ʩ ʬʘʟʦʧʝʨʝʭʦʜʦʤ, ʥʘʧʨʠʤʝʨ, ʧʘʨʘʬʠʥ ʠʣʠ ʩʦʣʴ) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʛʣʦʱʘʪʴ ʠ ʚʳʩʚʦʙʦʞʜʘʪʴ ʪʝʧʣʦ, ʩʦʭʨʘʥʷʷ ʩʪʘʙʠʣʴʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. PCM ʧʦʟʚʦʣʷʶʪ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʚ 

ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʠ ʚʳʩʚʦʙʦʞʜʘʪʴ ʝʝ ʚ ʭʦʣʦʜʥʳʡ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʘʩʯʝʪʳ ʧʦ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʜʣʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʙʝʪʦʥ (20 ʩʤ) + ʘʵʨʦʛʝʣʴ (2 ʩʤ) + PCM (3 ʩʤ)) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʳʯʥʦʡ ʙʝʪʦʥʥʦʡ ʩʪʝʥʦʡ ʩ ʫʪʝʧʣʠʪʝʣʝʤ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʪʝʧʣʦʧʝʨʝʜʘʯʠ 1,5, ʩʪʝʥʘ ʩ ʘʵʨʦʛʝʣʝʤ ʠ PCM ʩʥʠʞʘʝʪ ʪʝʧʣʦʧʦʪʝʨʠ ʥʘ 25%, ʯʪʦ ʝʞʝʛʦʜʥʦ 

ʵʢʦʥʦʤʠʪ ʜʦ 5 000 ʨʫʙ. ʥʘ ʦʪʦʧʣʝʥʠʝ ʥʘ 1 ʤĮ ʧʣʦʱʘʜʠ ʩʪʝʥʳ. ʊʦ ʝʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ 

ʘʵʨʦʛʝʣʝʡ ʩ PCM ʩʦʟʜʘʝʪ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʡ ʩʣʦʡ, ʦʩʦʙʝʥʥʦ 

ʧʦʣʝʟʥʳʡ ʧʨʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʷʭ. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪʳ ʧʦ ʪʝʧʣʦʧʝʨʝʜʘʯʝ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʙʝʪʦʥ + ʘʵʨʦʛʝʣʴ + 

PCM). 

ʄʘʪʝʨʠʘʣ 
ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʪʝʧʣʦʧʝʨʝʜʘʯʝ 

RRR, ʤĮĀÁC/ɺʪ 

ʕʢʦʥʦʤʠʷ ʥʘ ʦʪʦʧʣʝʥʠʠ, 

ʨʫʙ/ʤĮ ʚ ʛʦʜ 

ɹʝʪʦʥ ʙʝʟ ʫʪʝʧʣʠʪʝʣʷ 0,118 0 

ɹʝʪʦʥ + ʧʝʥʦʧʣʘʩʪ 1,5 4 000,00 

ɹʝʪʦʥ + ʘʵʨʦʛʝʣʴ + PCM 1,806 5 000,00 

 

ʉʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʦʩʚʝʱʝʥʠʝ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʦʧʦʪʝʨʴ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʩʪʝʢʣʦʧʘʢʝʪʳ ʩ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʧʦʢʨʳʪʠʷʤʠ (ʉʇʆʂ) ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ 

ʪʝʧʣʘ ʠ ʫʣʫʯʰʠʪʴ ʢʣʠʤʘʪ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʛʨʝʚʘ ʚ ʣʝʪʥʝʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʨʳʪʠʷ ʩ ʬʫʥʢʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʩʦʣʥʝʯʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. ʕʪʠ 

ʧʦʢʨʳʪʠʷ ʩʥʠʞʘʶʪ ʪʝʧʣʦʧʝʨʝʜʘʯʫ ʧʨʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʚʝʪʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʠʭ ʧʦʢʨʳʪʠʡ: 

 ʩʥʠʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ; 

 ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʫʤʝʥʴʰʠʪʴ 

ʨʘʩʭʦʜʳ ʥʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ; 

 ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʭʣʘʜʳ ʣʝʪʦʤ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʚʝʪʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʞʘʶʪ ʪʝʧʣʦʧʦʪʝʨʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -121- 

 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʤʥʳʝ ʦʢʥʘ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʟʘʪʝʤʥʝʥʠʝʤ ʠ ʪʝʨʤʦʭʨʦʤʥʳʝ ʧʦʢʨʳʪʠʷ, 

ʢʦʪʦʨʳʝ ʤʝʥʷʶʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʫʤʥʳʭ ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʩ ʪʝʨʤʦʭʨʦʤʥʳʤ ʧʦʢʨʳʪʠʝʤ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʟʘʪʝʤʥʝʥʠʷ ʦʢʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʫʩʣʦʚʠʷʭ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʪʘʢʠʝ ʧʦʢʨʳʪʠʷ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʪʦʧʣʝʥʠʝ ʟʠʤʦʡ ʠ ʥʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʣʝʪʦʤ ʥʘ 15-20%, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʚʝʩʴʤʘ ʚʳʛʦʜʥʳʤʠ. 

ʉʨʘʚʥʠʤ ʪʨʘʜʠʮʠʦʥʥʳʡ ʩʪʝʢʣʦʧʘʢʝʪ ʠ ʉʇʆʂ ʩ ʥʠʟʢʦʵʤʠʩʩʠʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ ʠ 

ʛʘʟʦʚʳʤ ʥʘʧʦʣʥʝʥʠʝʤ (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʯʝʪ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʉʇʆʂ ʩ ʘʨʛʦʥʦʤ ʠ ʧʦʢʨʳʪʠʝʤ. 

ʇʘʨʘʤʝʪʨ 
ʆʙʳʯʥʳʡ ʩʪʝʢʣʦʧʘʢʝʪ (2 

ʩʣʦʷ) 

ʉʇʆʂ ʩ ʘʨʛʦʥʦʤ ʠ 

ʧʦʢʨʳʪʠʝʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʝʨʝʜʘʯʠ U 1,5 ɺʪ/ʤĮĀÁC 0,7 ɺʪ/ʤĮĀÁC 

ʊʝʧʣʦʧʦʪʝʨʠ, ʢɺʪĀʯ/ʤĮ ʟʘ ʩʝʟʦʥ 200 93 

ʉʪʦʠʤʦʩʪʴ ʵʥʝʨʛʦʧʦʪʝʨʴ ʟʘ ʩʝʟʦʥ, ʨʫʙ. 1 000,00 465,00 

 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʩʪʝʢʣʦʧʘʢʝʪʘ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 0,7 ɺʪ/ʤĮ.Ŀʂ ʚʤʝʩʪʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʪʝʢʣʦʧʘʢʝʪʘ ʩ ʧʦʢʘʟʘʪʝʣʝʤ 1,5 

ɺʪ/ʤĮĿʂ ʪʝʧʣʦʧʦʪʝʨʠ ʯʝʨʝʟ ʦʢʥʘ ʩʥʠʞʘʶʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ. ʕʢʦʥʦʤʠʷ ʥʘ ʦʪʦʧʣʝʥʠʠ 

ʟʘ ʩʝʟʦʥ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʉʇʆʂ ʩ ʘʨʛʦʥʦʤ ʠ ʧʦʢʨʳʪʠʝʤ ʩʦʩʪʘʚʣʷʝʪ 535 ʨʫʙ. ʥʘ 1 ʤĮ ʧʣʦʱʘʜʠ 

ʦʩʪʝʢʣʝʥʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʳʛʦʜʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ.  

ʉʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ ʩ ʪʝʧʣʦʚʳʤ ʨʝʛʝʥʝʨʘʪʦʨʦʤ (ʨʝʢʫʧʝʨʘʮʠʝʡ) ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʩʫʨʦʚʦʛʦ ʢʣʠʤʘʪʘ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʈʝʢʫʧʝʨʘʪʦʨʳ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴ ʪʝʧʣʦ ʠʟ ʦʪʚʦʜʠʤʦʛʦ ʚʦʟʜʫʭʘ, 

ʥʘʛʨʝʚʘʷ ʧʦʩʪʫʧʘʶʱʠʡ ʩʚʝʞʠʡ ʚʦʟʜʫʭ, ʯʪʦ ʩʥʠʞʘʝʪ ʪʝʧʣʦʧʦʪʝʨʠ ʠ ʫʤʝʥʴʰʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʦʪʦʧʣʝʥʠʠ. 

ʈʝʢʫʧʝʨʘʪʦʨ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʪʝʧʣʦʦʙʤʝʥʘ ʤʝʞʜʫ ʦʪʚʦʜʠʤʳʤ ʠ ʩʚʝʞʠʤ 

ʚʦʟʜʫʭʦʤ. ʊʝʧʣʦ ʦʪ ʫʜʘʣʷʝʤʦʛʦ ʚʦʟʜʫʭʘ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢ ʧʦʩʪʫʧʘʶʱʝʤʫ 

ʭʦʣʦʜʥʦʤʫ ʚʦʟʜʫʭʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʪʝʧʣʦʚʳʝ ʧʦʪʝʨʠ. ɺ ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ ʵʪʦ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʦʪʦʧʣʝʥʠʝ, ʘ ʚ ʞʘʨʢʠʡ ʩʝʟʦʥ ï ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ 

ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʠ ʪʝʧʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʨʝʢʫʧʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 3.  

ʊʘʙʣʠʮʘ 3 

ʈʘʩʯʝʪ ʪʝʧʣʦʧʦʪʝʨʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʣʠʯʠʷ ʨʝʢʫʧʝʨʘʮʠʠ. 
ʇʘʨʘʤʝʪʨ ɹʝʟ ʨʝʢʫʧʝʨʘʪʦʨʘ ʉ ʨʝʢʫʧʝʨʘʪʦʨʦʤ 

ʉʫʪʦʯʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ, ʢɺʪĀʯ 30 4,5 

ʉʝʟʦʥʥʳʝ ʪʝʧʣʦʧʦʪʝʨʠ, ʢɺʪĀʯ 6300 945 

ʕʢʦʥʦʤʠʷ ʟʘ ʩʝʟʦʥ, ʨʫʙ. (ʧʦ 5 ʨʫʙ/ʢɺʪĀʯ) 0,00 26 775,00 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʵʢʦʥʦʤʠʠ ʪʝʧʣʘ ʚʟʷʪʦ ʧʦʤʝʱʝʥʠʝ ʧʣʦʱʘʜʴʶ 100 ʤĮ. ʉʨʝʜʥʠʝ 

ʪʝʧʣʦʧʦʪʝʨʠ ʯʝʨʝʟ ʚʝʥʪʠʣʷʮʠʶ ʙʝʟ ʨʝʢʫʧʝʨʘʪʦʨʘ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 30 ʢɺʪĿʯ/ʩʫʪʢʠ, ʘ ʩ 

ʨʝʢʫʧʝʨʘʮʠʝʡ ï ʦʢʦʣʦ 4,5 ʢɺʪĿʯ/ʩʫʪʢʠ (ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 85%). ʕʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ ʧʨʠ 

ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ 5 ʨʫʙ/ʢɺʪĿʯ ʩʦʩʪʘʚʠʪ 26 775 ʨʫʙ./ʩʝʟʦʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʚʝʥʪʠʣʷʮʠʠ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʪʝʧʣʘ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʦʪʦʧʣʝʥʠʝ, 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʪʝʣʝʡ ʟʜʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʪʨʝʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʘʵʨʦʛʝʣʝʤ ʠ PCM, ʫʤʥʳʭ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʧʘʥʝʣʝʡ ʠ 

ʚʝʥʪʠʣʷʮʠʠ ʩ ʩʠʩʪʝʤʦʡ ʨʝʢʫʧʝʨʘʮʠʠ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ 



-122- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ. ʕʪʠ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʣʝʢʩʥʦ ʩʦʢʨʘʪʠʪʴ 

ʪʝʧʣʦʧʦʪʝʨʠ, ʫʣʫʯʰʠʪʴ ʚʥʫʪʨʝʥʥʠʡ ʤʠʢʨʦʢʣʠʤʘʪ ʠ ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ. ɺ ʫʩʣʦʚʠʷʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʜʘʥʥʳʝ ʧʦʜʭʦʜʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʫʯʠʪʳʚʘʶʪ ʨʝʟʢʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʧʘʜʳ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʪʝʧʣʝʥʠʶ, ʩʥʠʞʘʷ ʦʙʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ 

ʧʦʤʝʱʝʥʠʷʭ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʫ ʙʫʨʦʚʟʨʳʚʥʦʡ ʧʨʦʭʦʜʢʠ ʪʦʥʥʝʣʝʡ, ʦʭʚʘʪʳʚʘʶʱʝʤʫ 

ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜ. ʆʙʩʫʞʜʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʦʧʝʨʘʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʪʦʥʥʝʣʴʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʦʚʟʨʳʚʥʘʷ ʧʨʦʭʦʜʢʘ; ʪʦʥʥʝʣʠ; ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ; 

ʦʙʦʨʫʜʦʚʘʥʠʝ; ʙʝʟʦʧʘʩʥʦʩʪʴ; ʤʝʪʦʜʳ; ʛʦʨʥʳʝ ʨʘʙʦʪʳ. 

 

Abstract 

The article is devoted to the method of drilling and blasting tunnels, covering key 

aspects, the classification of explosives and their use depending on the strength of rocks. Safety 

requirements for drilling and blasting operations that contribute to safety in tunnel construction 

are discussed. 

Keywords: drilling and blasting; tunnels; explosives; equipment; safety; methods; 

mining operations. 

 

ɹʫʨʦʚʟʨʳʚʥʘʷ ʧʨʦʭʦʜʢʘ ð ʵʪʦ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʪʦʥʥʝʣʝʡ, ʢʦʪʦʨʳʡ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʛʦʨʥʦʤ ʜʝʣʝ ʠ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ 

ʙʫʨʝʥʠʝ ʠ ʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ, ʧʦʟʚʦʣʷʷ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʦʜʦʣʝʚʘʪʴ ʧʣʦʪʥʳʝ ʠ ʪʨʫʜʥʦ 

ʧʦʜʜʘʶʱʠʝʩʷ ʨʘʩʢʦʣʫ ʛʦʨʥʳʝ ʧʦʨʦʜʳ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -123- 

 

ʆʩʥʦʚʦʡ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ (ʜʘʣʝʝ ɺɺ) ʜʣʷ 

ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʯʪʦʙʳ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʙʦʪʳ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʥʠʟʢʠʤʠ 

ʟʘʪʨʘʪʘʤʠ. ʇʦʵʪʦʤʫ ʚʳʙʦʨ ɺɺ ï ʵʪʦ ʢʣʶʯʝʚʦʡ ʵʪʘʧ. ʉʪʘʪʴʷ ʦʩʚʝʱʘʝʪ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ 

ʚʳʙʦʨʘ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ.  [3] 

ʅʘʯʥʝʤ ʩ ʪʦʛʦ, ʯʪʦ ʚʳʙʦʨ ɺɺ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʯʥʦʩʪʠ, ʘʙʨʘʟʠʚʥʦʩʪʠ, 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʨʦʜʳ. ɼʣʷ ʪʚʝʨʜʳʭ ʠ ʧʣʦʪʥʳʭ ʧʦʨʦʜ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ ʩ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʴʶ, ʪʘʢʠʝ ʢʘʢ 

ʘʤʤʦʥʠʪʳ ʠ ʪʨʦʪʠʣ. ɼʣʷ ʤʷʛʢʠʭ ʠ ʩʨʝʜʥʝʧʨʦʯʥʳʭ ʧʦʨʦʜ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʝʝ 

ʤʦʱʥʳʭ ɺɺ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʫʞʝ ʦʪ ʟʘʜʘʯ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ 

ʜʨʦʙʣʝʥʠʷ ʧʦʨʦʜ: - ʜʣʷ ʛʨʫʙʦʛʦ ʨʘʟʨʫʰʝʥʠʷ, ʢʦʛʜʘ ʚʘʞʝʥ ʦʙʲʝʤ ʚʳʝʤʢʠ, ʥʦ ʥʝ ʢʘʯʝʩʪʚʦ 

ʜʨʦʙʣʝʥʠʷ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʝʝ ʤʦʱʥʳʝ ɺɺ; - ʜʣʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʜʨʦʙʣʝʥʠʷ 

ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʝ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ, ʚʳʙʦʨ ɺɺ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ 

ʤʠʥʠʤʠʟʘʮʠʶ ʨʠʩʢʘ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʚʟʨʳʚʦʚ ʠ ʫʛʨʦʟʳ ʜʣʷ ʨʘʙʦʯʠʭ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ. ʘʤʤʦʥʠʪʳ ï ʵʪʦ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʥʠʪʨʦʛʣʠʮʝʨʠʥʘ. ʆʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʚ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ 

ʪʚʝʨʜʳʭ ʧʦʨʦʜ. ʀʣʠ ʘʤʤʠʘʯʥʦ-ʩʝʣʠʪʨʦʚʳʝ ʩʤʝʩʠ (ɸʅʌʆ) ïʜʦʩʪʫʧʥʳʝ ʚʟʨʳʚʯʘʪʳʝ 

ʚʝʱʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʠ ʜʦʩʪʘʪʦʯʥʦʡ 

ʤʦʱʥʦʩʪʴʶ ʜʣʷ ʨʘʟʨʫʰʝʥʠʷ ʧʦʨʦʜ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ 

ð ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʚʦʜʦʩʪʦʡʢʦʩʪʴ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ.  [2] ɸ, ʥʘʧʨʠʤʝʨ, ʪʨʦʪʠʣ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʘʙʨʘʟʠʚʥʦʩʪʠ ʧʦʨʦʜ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ. 

ɻʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʦʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʠʢʠ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʠ ʧʘʨʘʤʝʪʨʦʚ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ. ʊʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʪʚʝʨʜʦʩʪʴ 

ʧʦʨʦʜʳ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʦʧʘʩʥʳʭ ʚʳʙʨʦʩʦʚ ʛʘʟʘ ʠʣʠ ʧʳʣʠ, ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʧʘʨʘʤʝʪʨʳ ʚʟʨʳʚʦʚ ʠ ʢʦʥʝʯʥʦʝ ʢʘʯʝʩʪʚʦ ʚʳʨʘʙʦʪʢʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʤʝʥʝʝ ʧʨʦʯʥʳʭ ʧʦʨʦʜʘʭ ʙʫʨʦʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʥʴʰʠʭ 

ʦʙʲʝʤʦʚ ɺɺ, ʪʘʢ ʢʘʢ ʙʦʣʝʝ ʤʦʱʥʳʝ ʚʟʨʳʚʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʢʦʥʪʫʨʦʚ 

ʚʳʨʘʙʦʪʢʠ ʠ ʯʨʝʟʤʝʨʥʫʶ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʦ 

ʫʢʨʝʧʣʝʥʠʶ. ɺ ʧʨʦʯʥʳʭ ʠ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʧʨʠʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʝ ɺɺ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʝ ʜʨʦʙʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʙʦʣʝʝ ʨʦʚʥʳʝ ʢʦʥʪʫʨʳ. ɸ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʯʥʳʭ ɺɺ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʪʝʨʷʶʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʚʦʜʦʩʪʦʡʢʠʤ ɺɺ, ʪʘʢʠʤ ʢʘʢ ʵʤʫʣʴʩʠʦʥʥʳʝ ʩʦʩʪʘʚʳ, ʢʦʪʦʨʳʝ 

ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʠ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʥʘ ʧʨʠʤʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʦʥʥʝʣʝʡ.  [1] ʄʝʪʦʜʳ 

ʩʦʦʨʫʞʝʥʠʷ ʪʦʥʥʝʣʝʡ ʦʪʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʜʣʠʥʳ, ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ, 

ʪʦʧʦʛʨʘʬʠʠ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʪʘʢʞʝ ʠʩʭʦʜʷ ʠʟ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʦʥʥʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʛʦʨʥʳʡ, 

ʱʠʪʦʚʦʡ, ʦʪʢʨʳʪʳʡ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜʳ. ʈʘʩʩʤʦʪʨʠʤ ʛʦʨʥʳʡ ʩʧʦʩʦʙ 

ʧʨʦʢʣʘʜʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʉ ʤʦʤʝʥʪʘ ʟʘʨʦʞʜʝʥʠʷ ʛʦʨʥʦʧʨʦʭʦʜʯʝʩʢʦʛʦ ʜʝʣʘ ʠ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʚʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡ ʥʘʫʢʘ ʠ ʪʝʭʥʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʣʠʩʴ ʚʧʝʨʝʜ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʦʭʦʜʢʠ, ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʭ ʧʦ ʫʨʦʚʥʶ ʤʝʭʘʥʠʟʘʮʠʠ: 

1. ʈʫʯʥʦʡ ʤʝʪʦʜ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʭʦʜʢʫ ʪʦʥʥʝʣʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʫʯʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʠʨʢʠ, ʦʪʙʦʡʥʳʝ ʤʦʣʦʪʢʠ, ʣʦʧʘʪʳ ʠ ʜʨʫʛʠʝ. 

ʉʝʛʦʜʥʷ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʩʪʠʯʥʦ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʦʣʝʝ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ; 

2. ɹʫʨʦʚʟʨʳʚʥʦʡ ʤʝʪʦʜ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʫʨʝʥʠʠ ʰʧʫʨʦʚ ʠʣʠ ʩʢʚʘʞʠʥ ʚ 

ʟʘʙʦʝ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʚʟʨʳʚʯʘʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʦʜʦʙʨʘʥʥʳʤʠ ʩ 



-124- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʫʯʝʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʨʦʯʥʦʩʪʠ ʧʦʨʦʜʳ ʧʦ ʰʢʘʣʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʬʝʩʩʦʨʘ ʇʨʦʪʦʜʴʷʢʦʥʦʚʘ; 

3. ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ï ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʙʘʡʥʦʚ 

ʜʣʷ ʧʦʨʦʜ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʨʦʯʥʦʩʪʠ ʧʦ ʰʢʘʣʝ ʇʨʦʪʦʜʴʷʢʦʥʦʚʘ fÒ4, ʘ 

ʪʘʢʞʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʢʠʭ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʊʇʄʂ) ʜʣʷ ʙʦʣʝʝ ʪʚʝʨʜʳʭ ʧʦʨʦʜ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘʜʠʠ ʠ ʫʩʣʦʚʠʡ ʧʨʦʭʦʜʢʠ ʪʦʥʥʝʣʷ ʚʳʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ 

ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ɺɺ. ʇʨʠ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤ ʛʨʫʙʳʡ ʦʙʣʦʤ ʧʦʨʦʜʳ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʱʥʳʝ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʘʤʤʦʥʠʪʳ ʠʣʠ ʪʨʦʪʠʣ. ɺ ʫʩʣʦʚʠʷʭ 

ʩ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ ʥʘ ʵʪʘʧʝ ʬʠʥʠʰʥʦʡ ʧʨʦʭʦʜʢʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʨʦʚʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʪʦʨʠʯʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʨʦʜʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʤʫʣʴʩʠʦʥʥʳʝ ɺɺ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʪʘʧʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʙʦʨ ɺɺ ʠʛʨʘʝʪ 

ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ: 

1. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʜʠʘʤʝʪʨ ʠ ʛʣʫʙʠʥʫ ʩʢʚʘʞʠʥ, ʯʪʦ ʚʣʠʷʝʪ 

ʥʘ ʪʠʧ ɺɺ ʠ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ. 

2. ɿʘʨʷʜʢʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʥʘʜ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʟʨʳʚʥʦʡ ʤʘʩʩʳ. 

3. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʟʨʫʰʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʦʨʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʝʪʦʥʘʪʦʨʳ ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤʠ ʟʘʜʝʨʞʢʘʤʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʙʫʨʦʚʟʨʳʚʥʦʡ ʧʨʦʭʦʜʢʝ: 

1. ʅʝʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʨʘʟʨʝʰʝʥʳ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

 ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, ʥʘʢʣʦʥʥʳʭ, ʚʦʩʩʪʘʶʱʠʭ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ. 

 ɺ ʟʘʙʦʷʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʰʘʭʪʘʭ, ʛʜʝ ʝʩʪʴ ʫʛʨʦʟʘ ʛʘʟʘ ʠʣʠ ʧʳʣʠ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʦʧʘʩʥʳʭ ʧʣʘʩʪʦʚ ʫʛʣʷ, ʧʦʨʦʜʳ ʠ ʛʘʟʘ. 

2. ʇʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʝ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ. ʕʪʠ ʚʝʱʝʩʪʚʘ III ʢʣʘʩʩʘ 

ʨʘʟʨʝʰʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘʮʠʷʭ: 

 ɺ ʟʘʙʦʷʭ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʤʝʪʘʥʘ ʠ ʦʪʩʫʪʩʪʚʫʝʪ ʫʛʦʣʴʥʘʷ 

ʧʳʣʴ. 

 ʇʨʠ ʚʩʢʨʳʪʠʠ ʚʳʙʨʦʩʦʦʧʘʩʥʳʭ ʧʣʘʩʪʦʚ ʫʛʣʷ ʠ ʛʘʟʘ ʜʦ ʠʭ 

ʦʙʥʘʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʦʨʘʩʧʳʣʠʪʝʣʴʥʳʭ ʟʘʚʝʩ ʠ 

ʥʘʣʠʯʠʝʤ ʧʦʨʦʜʥʦʡ ʧʨʦʙʢʠ ʤʝʞʜʫ ʧʣʘʩʪʦʤ ʠ ʟʘʙʦʝʤ, ʥʝ ʤʝʥʝʝ 2,0 

ʤ ʧʨʠ ʢʨʫʪʳʭ ʠ 1,0 ʤ ʧʨʠ ʧʦʣʦʛʠʭ ʧʣʘʩʪʘʭ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʘʩʧʦʨʪ 

ɹɺʈ. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ: 

 ʀʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ ʚʟʨʳʚʘ; 

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʟʨʫʰʘʝʤʦʡ ʧʦʨʦʜʳ; 

 ɼʘʥʥʳʝ ʦ ʙʫʨʠʣʴʥʦʤ ʠ ʠʥʦʤ ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ; 

 ʉʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʰʧʫʨʦʚ; 

 ʇʘʨʘʤʝʪʨʳ ʟʘʨʷʜʦʚ ʠ ʩʭʝʤʫ ʚʟʨʳʚʥʦʡ ʩʝʪʠ; 

 ʄʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ. 

ʊʘʢʦʡ ʧʘʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ 

ʙʫʨʦʚʟʨʳʚʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʥʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ, ʯʪʦ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʝʨʘʮʠʡ.  [3] 

ʀʪʘʢ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʦʟʜʘʶʪʩʷ ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʚʟʨʳʚʯʘʪʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʙʫʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʩʪʘʥʦʚʢʘ ʚʟʨʳʚʥʳʭ ʟʘʨʷʜʦʚ. ɺʘʞʥʦ 

ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʟʨʳʚʯʘʪʳʭ ʚʝʱʝʩʪʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -125- 

 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʟʨʳʚʘ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʦʙʨʫʰʝʥʠʷ. ʅʘ ʩʣʝʜʫʶʱʝʤ 

ʵʪʘʧʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚʟʨʳʚ. ɺʘʞʥʦ ʪʱʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʧʘʨʘʤʝʪʨʳ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ ʚʳʙʨʦʩʳ ʧʳʣʠ, ʦʙʨʫʰʝʥʠʝ ʩʪʝʥʦʢ 

ʪʦʥʥʝʣʷ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʦʢʨʫʞʘʶʱʠʭ ʩʪʨʫʢʪʫʨ. 

ʇʦʩʣʝ ʚʟʨʳʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʙʦʨʢʘ ʦʙʣʦʤʢʦʚ ʠ ʫʢʨʝʧʣʝʥʠʝ ʪʦʥʥʝʣʷ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘʧʨʠʤʝʨ, ʘʨʤʘʪʫʨʳ ʠ ʙʝʪʦʥʘ). 

ɺ ʟʘʚʝʨʰʝʥʠʠ, ʙʫʨʦʚʟʨʳʚʥʘʷ ʧʨʦʭʦʜʢʘ ʦʩʪʘʝʪʩʷ ʚʘʞʥʳʤ ʤʝʪʦʜʦʤ ʚ ʪʦʥʥʝʣʴʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ 

ʥʝʜʦʩʪʘʪʢʠ, ʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠ ʩʦʙʣʶʜʝʥʠʝ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʵʪʦʪ ʤʝʪʦʜ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ.  ʋʯʠʪʳʚʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜʳ, 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʪʝʧʝʥʠ ʜʨʦʙʣʝʥʠʷ, ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʤʦʞʥʦ 

ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʦʩʪʘʚʳ ʠ ʪʝʭʥʦʣʦʛʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺɺ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʳʷʚʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʝʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ. 

 

Abstract 

This article discusses the technological features of the reconstruction of public buildings. 

The purpose of the work is to identify the need for reconstruction and its prospects for 

development. 

Keywords: reconstruction, technology, public buildings. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʟʘʥʠʤʘʝʪ ʚʘʞʥʫʶ 

ʨʦʣʴ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ: ʥʘʧʨʠʤʝʨ, 

ʢʦʛʜʘ ʥʘʤʝʨʝʥʳ ʠʟʤʝʥʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʟʜʘʥʠʷ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʟʘʚʦʜʦʚ ʚ ʦʬʠʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ), ʠʣʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʦʦʨʫʞʝʥʠʝ ʩʪʘʣʦ ʥʝʧʨʠʛʦʜʥʳʤ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʫʩʪʘʨʝʣʦ ʤʦʨʘʣʴʥʦ. ʊʘʢʞʝ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʘ ʚ 

ʩʠʪʫʘʮʠʷʭ, ʪʨʝʙʫʶʱʠʭ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʛʘʙʘʨʠʪʦʚ ʟʜʘʥʠʷ, ʝʛʦ ʧʝʨʝʧʣʘʥʠʨʦʚʢʠ, 

ʧʝʨʝʩʪʨʦʡʢʠ, ʥʘʜʩʪʨʦʡʢʠ ʵʪʘʞʝʡ ʠʣʠ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʧʨʠʩʪʨʦʝʢ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʤʦʜʠʬʠʢʘʮʠʝʡ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʚʝʣʠʯʝʥʠʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʜʘʥʠʷ ʠ ʝʛʦ ʚʤʝʩʪʠʤʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʜʨʫʛʠʤʠ ʘʩʧʝʢʪʘʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 



-126- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʱʝʩʪʚʘ, ʪʘʢ 

ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ ʠ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 

ɺʘʞʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʢʫʣʴʪʫʨʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ ʛʦʨʦʜʘ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʘʢʠʭ ʟʜʘʥʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʫʣʴʪʫʨʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʪʫʨʠʟʤʘ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʚʣʠʷʝʪ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʪʝʘʪʨʳ, ʤʫʟʝʠ, 

ʫʥʠʚʝʨʩʠʪʝʪʳ, ʙʠʙʣʠʦʪʝʢʠ ʠ ʜʨʫʛʠʝ ʢʫʣʴʪʫʨʥʳʝ ʫʯʨʝʞʜʝʥʠʷ.  

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ. 

ʇʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʪʱʘʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ 

ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʬʫʥʜʘʤʝʥʪʘ, ʢʦʤʤʫʥʠʢʘʮʠʡ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʩʠʩʪʝʤ ʟʜʘʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʡ ʦʙʲʝʤ ʨʘʙʦʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ, ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʨʝʟʫʣʴʪʘʪ, ʘ ʪʘʢʞʝ 

ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 3D-ʤʦʜʝʣʝʡ ʟʜʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʝʛʦ 

ʩʪʨʫʢʪʫʨʫ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʳ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ. 

ʊʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʚʠʜʦʚ ʨʘʙʦʪ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʩʥʠʞʘʝʪ ʨʠʩʢ ʦʰʠʙʦʢ ʠ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʷ, 

ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. 

ɺ ʮʝʣʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʂʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠʤʝʝʪ ʩʚʦʠ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʘ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʧʨʦʝʢʪʦʚ.  

ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʧʝʮʠʬʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ʕʪʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʫʩʣʦʞʥʷʶʪ ʚʳʙʦʨ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʠʪʴ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʥʦ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʘʜʝʢʚʘʪʥʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʚʩʝʭ, ʢʪʦ ʠʭ ʧʦʩʝʱʘʝʪ ʠ ʚ ʥʠʭ ʨʘʙʦʪʘʝʪ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʥʦʛʠʝ ʟʜʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ɺʩʝ ʨʝʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʚ 

ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʢʘʯʝʩʪʚʫ. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʢʘʢ ʯʘʩʪʠʯʥʫʶ, ʪʘʢ ʠ ʧʦʣʥʫʶ ʧʝʨʝʧʣʘʥʠʨʦʚʢʫ 

ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʚʢʣʶʯʘʷ ʥʦʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʟʥʘʯʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ, ʧʨʝʜʣʘʛʘʶʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -127- 

 

ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʠ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʦʙʲʝʢʪʳ ʧʦʜʣʝʞʘʪ ʜʝʪʘʣʴʥʦʤʫ 

ʦʙʩʣʝʜʦʚʘʥʠʶ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ. 

ʇʦʜʳʪʦʞʠʚ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ: 

 ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ. ɿʜʘʥʠʷ ʟʘʯʘʩʪʫʶ ʥʘʭʦʜʷʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ, ʩ ʫʞʝ ʩʣʦʞʠʚʰʠʤʠʩʷ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʚʳʙʦʨ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ.   

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  ɼʣʷ ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʨʘʙʦʪʥʠʢʦʚ ʥʫʞʥʦ ʩʦʟʜʘʪʴ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ.   

 ʊʱʘʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʜʘʥʠʷ ʠ ʦʙʲʸʤ ʧʨʝʜʩʪʦʷʱʠʭ ʨʘʙʦʪ.   

 ɺʳʙʦʨ ʥʦʚʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʟʜʘʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʩʦʟʜʘʸʪʩʷ 

ʧʨʦʝʢʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ.   

 ʋʯʸʪ ʚʥʝʰʥʝʛʦ ʦʙʣʠʢʘ ʟʜʘʥʠʷ. ʆʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʥʝʨʝʜʢʦ 

ʬʦʨʤʠʨʫʶʪ ʩʠʣʫʵʪ ʛʦʨʦʜʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ çʢʨʘʩʠʚʦ ʚʧʠʩʘʪʴè ʦʪʜʝʣʴʥʳʡ 

ʦʙʲʝʢʪ ʚ ʛʦʨʦʜʩʢʫʶ ʢʘʨʪʠʥʫ. 

ʅʝʢʦʪʦʨʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪʩʷ ʚ ʭʦʜʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ: 

 ʆʙʥʦʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɿʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʩʠʩʪʝʤ 

ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ, ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ.   

 ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʋʪʝʧʣʝʥʠʝ ʬʘʩʘʜʦʚ, ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʫʩʪʘʥʦʚʢʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.   

 ʋʩʠʣʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʋʢʨʝʧʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ, ʢʦʣʦʥʥ, 

ʧʝʨʝʢʨʳʪʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʜʘʥʠʷ.   

 ʈʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ. ʅʘʜʩʪʨʦʡʢʘ ʵʪʘʞʝʡ, ʧʨʠʩʪʨʦʡʢʘ ʥʦʚʳʭ 

ʧʦʤʝʱʝʥʠʡ ʠ ʙʣʦʢʦʚ.   

 ʆʙʥʦʚʣʝʥʠʝ ʠʥʪʝʨʴʝʨʦʚ. ʈʝʤʦʥʪ ʦʪʜʝʣʢʠ ʧʦʤʝʱʝʥʠʡ, ʟʘʤʝʥʘ ʥʘʧʦʣʴʥʳʭ 

ʧʦʢʨʳʪʠʡ, ʦʩʚʝʱʝʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ.   

 ʋʣʫʯʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʀʟʤʝʥʝʥʠʝ ʧʣʘʥʠʨʦʚʢʠ, ʩʦʟʜʘʥʠʝ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʨʘʟʜʝʣʝʥʠʝ ʟʦʥ ʠ ʧʦʪʦʢʦʚ ʧʦʩʝʪʠʪʝʣʝʡ.  

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʪʨʝʙʫʝʪ 

ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʠ ʚʥʠʤʘʥʠʷ ʢ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʟʜʘʥʠʷ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʜʣʷ ʚʩʝʭ ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʩʦʟʜʘʥʘ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʦʮʝʩʩʘʤ ʦʙʨʘʙʦʪʢʠ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʘʭ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʭʣʘʞʜʝʥʠʝ, ʥʘʛʨʝʚ, ʫʚʣʘʞʥʝʥʠʝ ʠ ʦʯʠʩʪʢʫ ʚʦʟʜʫʭʘ. 

ʆʧʠʩʘʥʳ ʢʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʠ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠʭ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ 

ʢʦʤʬʦʨʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʤʝʱʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚʦʟʜʫʭʘ, ʦʙʨʘʙʦʪʢʘ ʚʦʟʜʫʭʘ, ʦʭʣʘʞʜʝʥʠʝ, 

ʥʘʛʨʝʚ, ʫʚʣʘʞʥʝʥʠʝ, ʦʯʠʩʪʢʘ, ʤʠʢʨʦʢʣʠʤʘʪ, ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

 

Abstract 

The article was created on the main processes of air treatment in air conditioning 

systems, including cooling, heating, humidification and air purification. The key principles of 

operation and components of the systems are described, as well as their role in creating a 

comfortable microclimate in various types of premises. 

Keywords: air conditioning, air treatment, cooling, heating, humidification, purification, 

microclimate, air conditioning systems. 

 

ɺ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ (ʜʘʣʝʝ ï ʉʂɺ) ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ ʧʦʤʝʱʝʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝ ʪʦʣʴʢʦ ʦʭʣʘʞʜʝʥʠʝ ʠʣʠ ʥʘʛʨʝʚ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʝʛʦ ʦʙʨʘʙʦʪʢʘ, ʚʢʣʶʯʘʷ ʦʯʠʩʪʢʫ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʠ ʧʦʜʘʯʫ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʣʶʯʝʚʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ 

ʩʠʩʪʝʤʘʭ ʉʂɺ. 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʩʠʩʪʝʤ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ 

ʦʧʪʠʤʘʣʴʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʫʩʪʘʥʦʚʣʝʥʳ. [2] ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ: 

1. ɼʘʚʣʝʥʠʝ ï ʥʝʧʨʘʚʠʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʜʠʩʢʦʤʬʦʨʪ ʠ ʜʘʞʝ 

ʧʨʦʙʣʝʤʳ ʜʣʷ ʟʜʦʨʦʚʴʷ. 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʣʶʜʝʡ ʠ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʷ. 

3. ɺʣʘʞʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʩʣʠʰʢʦʤ ʩʫʭʦʡ ʠʣʠ ʩʣʠʰʢʦʤ ʚʣʘʞʥʳʡ ʚʦʟʜʫʭ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʧʨʦʙʣʝʤʳ ʜʣʷ ʟʜʦʨʦʚʴʷ ʠ ʢʦʤʬʦʨʪʘ. 

4. ʋʨʦʚʝʥʴ ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ ʚ ʧʦʤʝʱʝʥʠʠ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʜʝʨʞʘʥ ʥʘ ʙʝʟʦʧʘʩʥʦʤ ʠ ʛʠʛʠʝʥʠʯʥʦʤ ʫʨʦʚʥʝ.  

ʉʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʳʯʥʦ ʚʢʣʶʯʘʶʪ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʫʜʘʣʷʶʪ ʧʳʣʴ, 

ʧʳʣʴʮʫ, ʙʘʢʪʝʨʠʠ ʠ ʜʨʫʛʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ. 

ʇʦʵʪʦʤʫ ʧʝʨʚʳʡ ʵʪʘʧ ʚ ʩʠʩʪʝʤʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ð ʵʪʦ ʬʠʣʴʪʨʘʮʠʷ. [1] 

ʇʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʠʟ ʚʦʟʜʫʭʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʬʠʣʴʪʨʦʚ: 

 ɻʨʫʙʘʷ ʬʠʣʴʪʨʘʮʠʷ ï ʫʜʘʣʷʝʪ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʧʳʣʠ ʠ ʤʫʩʦʨʘ. 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨʳ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʟʘʜʝʨʞʠʚʘʶʱʠʝ ʯʘʩʪʠʮʳ 

ʨʘʟʤʝʨʦʤ ʦʢʦʣʦ 10 ʤʠʢʨʦʥ. 

 ʊʦʥʢʘʷ ʬʠʣʴʪʨʘʮʠʷ ï ʫʜʘʣʷʝʪ ʤʝʣʢʠʝ ʯʘʩʪʠʮʳ, ʪʘʢʠʝ ʢʘʢ ʧʳʣʴʮʘ ʠ 

ʤʝʣʢʘʷ ʧʳʣʴ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨʳ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʪʘʢʠʝ ʢʘʢ 

HEPA-ʬʠʣʴʪʨʳ, ʫʣʘʚʣʠʚʘʶʱʠʝ ʯʘʩʪʠʮʳ ʜʦ 0,3 ʤʠʢʨʦʥ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -129- 

 

 ʌʠʣʴʪʨʘʮʠʷ ʫʛʦʣʴʥʳʤʠ ʬʠʣʴʪʨʘʤʠ ï ʫʛʣʝʨʦʜʥʳʝ ʬʠʣʴʪʨʳ ʵʬʬʝʢʪʠʚʥʦ 

ʫʩʪʨʘʥʷʶʪ ʟʘʧʘʭʠ ʠ ʭʠʤʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʪʘʢʞʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠʦʥʠʟʘʮʠʠ ʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʜʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʚʦʟʜʫʭʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʤʝʩʪʘʭ ʩ ʚʳʩʦʢʦʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ. 

ɺʪʦʨʦʝ ï ʵʪʦ ʮʠʨʢʫʣʷʮʠʷ ʚʦʟʜʫʭʘ. [3] ʇʨʦʮʝʩʩ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ð ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʥʜʠʮʠʦʥʝʨʦʚ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʠʣʠ ʥʘʛʨʝʚʘ 

ʚʦʟʜʫʭʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʩ ʧʦʤʦʱʴʶ ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ 

ʚʦʟʜʫʰʥʳʭ ʢʘʥʘʣʦʚ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥ ʥʘ ʮʠʨʢʫʣʷʮʠʠ ʭʣʘʜʘʛʝʥʪʘ: 

 ʆʭʣʘʞʜʝʥʠʝ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʮʠʨʢʫʣʷʮʠʠ ʭʦʣʦʜʥʦʛʦ 

ʭʣʘʜʘʛʝʥʪʘ, ʢʦʪʦʨʳʡ ʧʦʛʣʦʱʘʝʪ ʪʝʧʣʦ ʚʦʟʜʫʭʘ, ʧʝʨʝʜʘʚʘʷ ʝʛʦ ʥʘʨʫʞʫ. 

ʮʠʨʢʫʣʷʮʠʠ ʭʦʣʦʜʥʦʛʦ ʭʣʘʜʘʛʝʥʪʘ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ ʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʚʢʣʶʯʘʶʪ ʢʦʤʧʨʝʩʩʦʨ, 

ʢʦʥʜʝʥʩʘʪʦʨ, ʠʩʧʘʨʠʪʝʣʴ ʠ ʨʘʩʰʠʨʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ. ʂʦʤʧʨʝʩʩʦʨ 

ʩʞʠʤʘʝʪ ʭʣʘʜʘʛʝʥʪ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ, ʛʜʝ 

ʦʪʜʘʝʪ ʪʝʧʣʦ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʞʠʜʢʦʩʪʴ. ɺ ʠʩʧʘʨʠʪʝʣʝ ʭʣʘʜʘʛʝʥʪ ʩʥʦʚʘ 

ʠʩʧʘʨʷʝʪʩʷ, ʧʦʛʣʦʱʘʷ ʪʝʧʣʦ ʠʟ ʚʦʟʜʫʭʘ ʠ ʦʭʣʘʞʜʘʷ ʝʛʦ. 

 ʅʘʛʨʝʚ ï ʦʥ ʨʝʘʣʠʟʫʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʣʠʙʦ ʨʝʚʝʨʩʠʨʦʚʘʥʠʝʤ 

ʭʣʘʜʘʛʝʥʪʘ (ʪʝʧʣʦʚʦʡ ʥʘʩʦʩ), ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʘʤʫ ʩʠʩʪʝʤʫ ʥʘʛʨʝʚʘ ʚʭʦʜʷʪ 

ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʝʨʤʦʩʪʘʪʳ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʚʝʥʪʠʣʷʪʦʨʳ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ. ɺʝʥʪʠʣʷʪʦʨʳ ʧʨʦʛʦʥʷʶʪ ʚʦʟʜʫʭ 

ʯʝʨʝʟ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʛʜʝ ʦʥ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʟʘʜʘʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʟʘʪʝʤ ʧʦʜʘʝʪʩʷ ʚ ʧʦʤʝʱʝʥʠʝ. 

ʊʨʝʪʴʝ ï ʵʪʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ. [1] ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʠ ʪʠʧʘ ʧʦʤʝʱʝʥʠʷ ʉʂɺ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ 

ʥʘ ʫʚʣʘʞʥʝʥʠʝ ʠʣʠ ʦʩʫʰʝʥʠʝ ʚʦʟʜʫʭʘ: 

 ʆʩʫʰʝʥʠʝ ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ ʥʘ ʭʦʣʦʜʥʦʤ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ ʢʦʥʜʠʮʠʦʥʝʨʘ. ɺʣʘʛʘ ʦʩʝʜʘʝʪ ʥʘ ʠʩʧʘʨʠʪʝʣʝ ʠ ʟʘʪʝʤ 

ʫʜʘʣʷʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʩʫʰʠʪʝʣʝʡ ʚʢʣʶʯʘʶʪ 

ʦʭʣʘʞʜʘʶʱʠʝ ʵʣʝʤʝʥʪʳ (ʠʩʧʘʨʠʪʝʣʠ) ʠ ʢʦʥʜʝʥʩʘʪʦʨʳ. ɺʦʟʜʫʭ ʧʨʦʭʦʜʠʪ 

ʯʝʨʝʟ ʦʭʣʘʞʜʘʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʛʜʝ ʚʣʘʛʘ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʠ ʩʦʙʠʨʘʝʪʩʷ ʚ 

ʨʝʟʝʨʚʫʘʨ. 

 ʋʚʣʘʞʥʝʥʠʝ - ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ 

ʦʙʳʯʥʦ ʥʠʟʢʠʡ. ɺ ʩʠʩʪʝʤʫ ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʨʦʝʥ ʫʚʣʘʞʥʠʪʝʣʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʘʯʫ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʚʦʟʜʫʭʦʚʦʜʳ. ɺ ʫʚʣʘʞʥʠʪʝʣʠ 

ʚʭʦʜʷʪ ʨʘʩʧʳʣʠʪʝʣʠ ʚʦʜʳ, ʠʩʧʘʨʠʪʝʣʠ ʠʣʠ ʧʘʨʦʛʝʥʝʨʘʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʜʦʙʘʚʣʷʶʪ ʚʦʜʷʥʦʡ ʧʘʨ ʚ ʧʦʪʦʢ ʚʦʟʜʫʭʘ. ʋʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʛʠʛʨʦʩʪʘʪʘʤʠ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʬʫʥʢʮʠʷ ʧʝʨʝʧʦʜʦʛʨʝʚʘ, 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ ʜʦ ʜʠʩʢʦʤʬʦʨʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʩʣʝ 

ʦʩʫʰʝʥʠʷ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʭʣʘʞʜʝʥʠʷ, ʦʥ 

ʚʥʦʚʴ ʧʦʜʦʛʨʝʚʘʝʪʩʷ ʜʦ ʥʫʞʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚ ʧʦʤʝʱʝʥʠʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʦʩʥʘʱʝʥʳ ʵʣʝʤʝʥʪʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ ʥʘʩʪʨʦʝʢ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʨʝʛʫʣʠʨʦʚʘʪʴ: 

 ʊʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ; 

 ɺʢʣʶʯʝʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʣʶʜʝʡ ʚ 

ʧʦʤʝʱʝʥʠʠ; 

 ʅʘʩʪʨʦʡʢʫ ʨʘʙʦʯʠʭ ʨʝʞʠʤʦʚ ʧʦ ʨʘʩʧʠʩʘʥʠʶ. 



-130- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʉʆ  ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʧʦʜ ʨʝʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʟʜʘʚʘʷ ʢʦʤʬʦʨʪʥʫʶ 

ʩʠʩʪʝʤʫ ʤʠʢʨʦʢʣʠʤʘʪʘ. 

ʀʪʘʢ, ʚʥʫʪʨʝʥʥʠʡ ʚʦʟʜʫʭ ʚ ʧʦʤʝʱʝʥʠʷʭ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ, ʚʣʘʛʠ, ʧʳʣʠ ʠ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʦʪ ʣʶʜʝʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʵʪʠ ʬʘʢʪʦʨʳ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ 

ʢʦʤʬʦʨʪʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʇʦʵʪʦʤʫ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʚʦʟʜʫʭʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʦ ʠ ʩʦʟʜʘʥʠʝ 

ʟʜʦʨʦʚʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʧʦʤʝʱʝʥʠʠ. ɹʣʘʛʦʜʘʨʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʩʠʩʪʝʤʝ ʬʠʣʴʪʨʘʮʠʠ, 

ʢʦʥʪʨʦʣʶ ʚʣʘʞʥʦʩʪʠ ʠ ʪ.ʜ., ʉʂɺ ʩʧʦʩʦʙʥʳ ʩʦʟʜʘʚʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʭ 

ʩʚʦʡʩʪʚʘ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʆʧʠʩʘʥʳ ʠʭ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ ʠ 

ʚʣʘʛʦʩʪʦʡʢʦʩʪʴ. ʊʘʢʞʝ ʦʙʩʫʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ 

ʪʘʢʞʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʞʠʣʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʷʭ ʜʣʷ ʫʪʝʧʣʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ, 

ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʚʣʘʛʦʩʪʦʡʢʦʩʪʴ, ʫʪʝʧʣʝʥʠʝ ʟʜʘʥʠʡ, ʟʚʫʢʦʠʟʦʣʷʮʠʷ. 

 

Abstract 

The article discusses the main types of thermal insulation materials, their properties and 

applications. Their thermal conductivity, density and moisture resistance are described. The 

advantages and disadvantages of each material are also discussed, as well as their use in 

residential and industrial buildings, for insulation of pipelines and vehicles.  

Keywords: thermal insulation materials, polystyrene foam, polyurethane foam, thermal 

conductivity, moisture resistance, building insulation, sound insulation. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʪʝʧʣʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʅʘʣʘʞʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʦʞʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ ʠ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʙʘʟʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʚʢʣʶʯʘʷ ʟʘʪʨʘʪʳ ʥʘ ʠʭ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʘʚʦʜʦʚ, ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʪʨʠ-ʯʝʪʳʨʝ ʨʘʟʘ ʵʬʬʝʢʪʠʚʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -131- 

 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʦʧʣʠʚʘ ʠ ʝʛʦ 

ʧʝʨʝʨʘʙʦʪʢʦʡ. 

ʆʜʥʘʢʦ ʚ ʈʦʩʩʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʥʦʛʠʝ ʢʨʫʧʥʳʝ ʨʝʛʠʦʥʳ, ʪʘʢʠʝ ʢʘʢ ɸʨʭʘʥʛʝʣʴʩʢʘʷ, 

ʂʘʣʫʞʩʢʘʷ, ʂʦʩʪʨʦʤʩʢʘʷ ʠ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʨʝʩʧʫʙʣʠʢ ʠ ʘʚʪʦʥʦʤʥʳʭ ʦʢʨʫʛʦʚ, 

ʥʝ ʠʤʝʶʪ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʪʝʧʣʠʪʝʣʝʡ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. [2] 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʨʳʥʦʢ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʈʦʩʩʠʠ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʰʠʨʷʪʴʩʷ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʨʷʜ ʧʨʦʙʣʝʤ ʦʩʪʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ, ʚʢʣʶʯʘʷ ʥʝʜʦʩʪʘʪʦʢ ʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʣʫʯʰʝʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʩʪʘʚʦʢ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ ʚʦʣʦʢʥʠʩʪʳʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʤʦʣʳ ʚ ʢʘʯʝʩʪʚʝ ʩʚʷʟʫʶʱʠʭ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ. ʉʨʝʜʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʚʩʧʝʥʝʥʥʳʝ 

ʧʦʣʠʤʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ (ʧʝʥʦʧʣʘʩʪ), ʧʝʥʦʧʦʣʠʫʨʝʪʘʥ, ʧʝʥʦʠʟʦʣ ʠ 

ʧʝʥʦʧʦʣʠʵʪʠʣʝʥ. ʇʝʥʦʧʦʣʠʵʪʠʣʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʝʤʝ, ʘ ʧʦʣʠʤʝʨʳ ʩ 

ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʘʟʦʪʘ ʠ ʢʠʩʣʦʨʦʜʘ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʠʤʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ. 

1. ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ (ʧʝʥʦʧʣʘʩʪ) 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ, ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʡ ʧʨʦʩʪʦ ʧʝʥʦʧʣʘʩʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʩʧʝʥʝʥʥʳʡ ʧʦʣʠʤʝʨ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ 

ʣʝʛʢʦʩʪʠ ʠ ʦʪʣʠʯʥʳʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤ ʩʚʦʡʩʪʚʘʤ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʦʙʣʘʜʘʝʪ ʥʠʟʢʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʥʠʞʝʥʠʠ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ. 

ʇʝʥʦʧʦʣʠʩʪʠʨʦʣ ʜʦʩʪʫʧʝʥ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ, ʚʢʣʶʯʘʷ ʧʣʠʪʳ ʠ ʛʨʘʥʫʣʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʣʝʛʢʦ ʝʛʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʆʜʥʘʢʦ, ʝʛʦ ʦʛʥʝʩʪʦʡʢʦʩʪʴ 

ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʦʛʥʷ. 

[1] 

2. ʇʝʥʦʧʦʣʠʫʨʝʪʘʥ 

ʇʝʥʦʧʦʣʠʫʨʝʪʘʥ (ʇʇʋ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʠʤʝʨʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʘʝʤʳʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʠʟʦʮʠʘʥʘʪʦʚ ʠ ʧʦʣʠʠʦʣʦʚ. ʆʥ ʠʟʚʝʩʪʝʥ ʩʚʦʝʡ ʚʳʩʦʢʦʡ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʦʪʣʠʯʥʦʡ ʘʜʛʝʟʠʝʡ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤ. ʇʇʋ ʙʳʚʘʝʪ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʭ: ʞʝʩʪʢʠʝ ʧʣʠʪʳ ʠ ʛʠʙʢʠʝ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʥʘʧʳʣʝʥʠʷ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʣʘʛʝ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ 

ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʢʨʳʰ, ʩʪʝʥ ʠ ʧʦʣʦʚ. ʇʇʋ ʪʘʢʞʝ ʦʪʣʠʯʘʝʪʩʷ ʭʦʨʦʰʠʤʠ 

ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

3. ʇʝʥʦʠʟʦʣ 

ʇʝʥʦʠʟʦʣ ð ʵʪʦ ʧʦʣʠʤʝʨ, ʧʦʣʫʯʘʝʤʳʡ ʦʪ ʢʠʩʣʦʪʥʦʛʦ ʦʪʚʝʨʞʜʝʥʠʷ ʚʩʧʝʥʝʥʥʦʡ 

ʤʦʯʝʚʠʥʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʫʪʝʧʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ. ʇʝʥʦʠʟʦʣ ʦʪʣʠʯʘʝʪʩʷ ʣʝʛʢʦʩʪʴʶ ʠ ʭʦʨʦʰʝʡ ʘʜʛʝʟʠʝʡ ʢ 

ʨʘʟʣʠʯʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʛʠ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʦ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ ʫʪʝʧʣʷʶʱʠʭ ʩʣʦʝʚ 

ʚ ʩʪʝʥʘʭ ʠ ʧʦʪʦʣʢʘʭ. 

4. ʇʝʥʦʧʦʣʠʵʪʠʣʝʥ 

ʇʝʥʦʧʦʣʠʵʪʠʣʝʥ (ʇʇʕ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʧʝʥʝʥʥʳʡ ʧʦʣʠʤʝʨ, ʢʦʪʦʨʳʡ 

ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʠʙʢʦʩʪʠ ʠ ʭʦʨʦʰʝʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴʶ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʠʜʝ ʨʫʣʦʥʦʚ ʠ ʧʣʠʪ ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʦʣʦʚ ʠ ʩʪʝʥ. 

ʇʇʕ ʦʙʣʘʜʘʝʪ ʦʪʣʠʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʣʘʛʝ ʠ ʭʠʤʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 



-132- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʜʥʘʢʦ, ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ [3] 

5. ʇʝʥʣʠʪ 

ʇʝʥʣʠʪ, ʧʦʣʫʯʘʝʤʳʡ ʭʦʣʦʜʥʳʤ ʦʪʚʝʨʞʜʝʥʠʝʤ ʚʩʧʝʥʝʥʥʦʡ 

ʤʦʯʝʚʠʥʦʬʦʨʤʘʣʴʜʝʛʠʜʥʦʡ ʩʤʦʣʳ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

ʛʦʨʷʯʝʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʧʘʩʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. ɽʛʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʦʙʘʚʣʝʥʠʝ 

ʧʝʥʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ ʚ ʩʤʝʩʴ, ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ. 

ʅʦʚʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʠʬʦʤ ð ʤʠʥʝʨʘʣʴʥʳʡ 

ʪʝʧʣʦʠʟʦʣʷʪʦʨ, ʧʦʣʫʯʘʝʤʳʡ ʭʦʣʦʜʥʳʤ ʦʪʚʝʨʞʜʝʥʠʝʤ ʞʠʜʢʦʛʦ ʩʪʝʢʣʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʣʠʬʦʤ. 

 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʠʬʦʤʘ: 

1. ʆʙʣʘʜʘʝʪ ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʪʣʠʯʥʳʤ 

ʪʝʧʣʦʠʟʦʣʷʪʦʨʦʤ.  

2. ʄʘʪʝʨʠʘʣ ʵʬʬʝʢʪʠʚʥʦ ʧʦʛʣʦʱʘʝʪ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʟʜʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ. 

3. ʀʤʝʝʪ ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʛʠʙʢʦʩʪʴ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʝʛʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʤʦʥʪʘʞ. ʆʥ ʣʝʛʢʦ ʧʨʠʥʠʤʘʝʪ ʥʫʞʥʫʶ ʬʦʨʤʫ ʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʦʣʷʮʠʠ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

4. ʄʘʪʝʨʠʘʣ ʥʝ ʚʧʠʪʳʚʘʝʪ ʚʦʜʫ ʠ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʚʣʘʛʠ, ʯʪʦ ʜʝʣʘʝʪ 

ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. 

5. ʇʦʣʠʬʦʤ ʫʩʪʦʡʯʠʚ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʘʛʨʝʩʩʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ. [2] 
ɺ ʫʩʣʦʚʠʷʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʪʝʨʤʦʠʟʦʣʷʮʠʶ ʩʪʝʥ ʞʠʣʳʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʚʠʞʥʦʡ 
ʧʝʥʦʛʝʥʝʨʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʧʨʷʤʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʪʝʧʣʦʠʟʦʣʷʮʠʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ 0,035 ʜʦ 0,040 ɺʪ/(ʤĿʂ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʦʪ 100 ʜʦ 200 ʢʛ/ʤį) ʠ ʜʦʩʪʘʪʦʯʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ 
(ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʦʪ 120 ʜʦ 800 ʇʘ) ʦʙʝʩʧʝʯʠʚʘʶʪ ʭʦʨʦʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ 
ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʥʦʚʦʛʦ ʪʝʧʣʦʠʟʦʣʷʪʦʨʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʦʟʜʘʥʠʠ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʦʤʬʦʨʪʥʳʭ ʟʜʘʥʠʡ. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʚʠʩʠʪ ʦʪ 
ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʤʘʪʝʨʠʘʣʳ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʦʪ ʪʝʧʣʦʧʦʪʝʨʴ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʨʘʡʦʥʘ ɿʶʟʠʥʦ ʄʦʩʢʚʳ. 

ʆʥʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʠʥʪʝʛʨʠʨʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʮʝʧʮʠʷ; ʛʦʨʦʜʩʢʦʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ; ʛʠʜʨʦʣʦʛʠʷ; ʵʢʦʣʦʛʠʷ; 

ʄʦʩʢʚʘ. 

 

Abstract 

This article presents the concept of improvement of the Zyuzino district of Moscow. It is 

designed to increase the level of living comfort, restore the natural hydrological cycle and 

integrate natural ecological processes into the urban environment.  

Keywords: ʩoncept; urban improvement; hydrology; ecology; Moscow. 

 

ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʞʠʣʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʢʨʘʡʥʝ ʚʘʞʥʳʡ ʘʩʧʝʢʪ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ʄʦʩʢʚʳ. ɺ 

ʨʘʡʦʥʝ ɿʶʟʠʥʦ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʤʝʛʘʧʦʣʠʩʘ, ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ ʧʦʜʪʦʧʣʝʥʠʝʤ, 

ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 

ʤʝʩʪ ʨʝʢʨʝʘʮʠʠ ʚ ʧʝʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʥʘʣʠʯʠʝʤ ʥʝʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʠ 

ʛʘʨʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ, ʥʝʨʘʟʚʠʪʦʡ ʧʝʰʝʭʦʜʥʦʡ ʠ ʚʝʣʦʪʨʘʥʩʧʦʨʪʦʡ ʩʠʩʪʝʤʦʡ. ɺ ʩʚʷʟʠ ʩ 

ʧʨʦʚʦʜʠʤʦʡ ʚ ʨʘʡʦʥʝ ʧʝʨʝʩʪʨʦʡʢʦʡ ʧʦ ʧʨʦʛʨʘʤʤʝ ʨʝʥʦʚʘʮʠʠ ʞʠʣʴʷ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʯʪʦ ʧʦʚʳʩʠʪ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʠ 

ʫʣʫʯʰʠʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʈʘʡʦʥ ɿʶʟʠʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ ʖʛʦ-ɿʘʧʘʜʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʢʨʫʛʝ ʄʦʩʢʚʳ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʯʠʪʳʚʘʝʪ 545,4 ʛʘ. ʉʦʩʝʜʥʠʝ ʨʘʡʦʥʳ:  ʂʦʪʣʦʚʢʘ,  

ʏʝʨʝʤʫʰʢʠ, ʗʩʝʥʝʚʦ (ʖɿɸʆ),  ʅʘʛʦʨʥʳʡ, ʏʝʨʪʘʥʦʚʦ ʉʝʚʝʨʥʦʝ (ʖɸʆ). ʅʘ ʶʛʝ ʛʨʘʥʠʯʠʪ 

ʩ ɹʠʪʮʝʚʩʢʠʤ ʣʝʩʦʧʘʨʢʦʤ, ʘ ʥʘ ʩʝʚʝʨʝ ʧʦ ʛʨʘʥʠʮʝ ʧʨʦʪʝʢʘʝʪ ʥʝʙʦʣʴʰʘʷ ʨʝʢʘ ʂʦʪʣʦʚʢʘ.  

ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʇʦ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ɿʶʟʠʥʦ ʟʘʥʠʤʘʝʪ 1-ʝ ʤʝʩʪʦ ʚ ʖɿɸʆ ï 1,36 ʛʘ ʥʘ ʦʜʠʥ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʡ ʜʦʤ. ʇʨʠʤʝʨʥʘʷ ʧʣʦʱʘʜʴ ʟʘʩʪʨʦʡʢʠ ʩʦʩʪʘʚʣʷʝʪ 887 ʢʚ.ʤ. 

ɺ ʛʨʘʥʠʮʘʭ ʨʘʡʦʥʘ ʦʪʩʫʪʩʪʚʫʶʪ ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʨʝʦʙʣʘʜʘʝʪ ʞʠʣʦʡ ʩʝʢʪʦʨ. ɺ ʮʝʥʪʨʝ ʧʦʣʦʩʦʡ ʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥ 

ʛʘʨʘʞʥʳʡ ʢʣʘʩʪʝʨ ʠ ʦʪʢʨʳʪʠʝ ʧʘʨʢʦʚʢʠ.  

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ ʩʭʝʤʝ ʩʠʥʠʤ ʮʚʝʪʦʤ ʚʳʜʝʣʝʥʘ ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ, ʢʨʘʩʥʳʤ 

ï ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʞʝʣʪʳʤ ï ʦʙʲʝʢʪʳ ʪʦʨʛʦʚʣʠ, ʟʝʣʝʥʳʤ ï 

ʙʳʚʰʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ. 

 



-134- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʡʦʥʘ ɿʶʟʠʥʦ. 

 

ɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʚʩʝʤʫ ʨʘʡʦʥʫ, ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʥʝʙʦʣʴʰʠʝ ʟʝʣʝʥʳʝ ʟʦʥʳ ʠ ʥʝʞʠʣʳʝ ʩʝʢʪʦʨʘ. ʈʘʡʦʥ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʧʘʣʴʥʳʤ.  

ʊʨʘʥʩʧʦʨʪʥʳʡ ʘʥʘʣʠʟ 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʘʨʪʝʨʠʠ ʧʨʦʭʦʜʷʪ ʧʦ ʛʨʘʥʠʮʝ ʨʘʡʦʥʘ, ʦʧʨʝʜʝʣʷʷ ʝʝ. ɺ ɿʶʟʠʥʦ 

ʨʘʩʧʦʣʦʞʝʥʳ 4 ʩʪʘʥʮʠʠ ʤʝʪʨʦ: ɿʶʟʠʥʦ, ʂʘʭʦʚʩʢʘʷ, ʅʘʭʠʤʦʚʩʢʠʡ ʧʨʦʩʧʝʢʪ, 

ʉʝʚʘʩʪʦʧʦʣʴʩʢʘʷ. ʉʨʝʜʠ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʝʩʪʴ ʘʚʪʦʙʫʩʥʳʝ ʤʘʨʰʨʫʪʳ, ʪʨʘʤʚʘʡʥʳʡ 

ʤʘʨʰʨʫʪ ʧʨʦʭʦʜʠʪ ʪʦʣʴʢʦ ʚʜʦʣʴ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ ʙʫʣʴʚʘʨʘ. 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ ʩʭʝʤʝ ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʢʨʫʧʥʳʝ ʜʦʨʦʛʠ, ʩʠʥʠʤ ï 

ʩʨʝʜʥʠʝ, ʢʨʘʩʥʳʤ ï ʜʦʨʦʛʠ ʚʥʫʪʨʠʜʚʦʨʦʚʳʝ, ʟʝʣʝʥʦʡ ʪʦʯʝʯʥʦʡ ʣʠʥʠʝʡ ï ʧʝʰʝʭʦʜʥʳʝ 

ʤʘʨʰʨʫʪʳ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʡʦʥʘ ɿʶʟʠʥʦ. 

 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʝʣʦʤʘʨʰʨʫʪʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʢʘʢ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʜʚʠʞʝʥʠʷ ʚʝʣʦʪʨʘʥʩʧʦʨʪʘ ʜʦʨʦʞʢʠ. ʇʝʰʝʭʦʜʥʳʝ ʤʘʨʰʨʫʪʳ ʦʙʨʘʟʦʚʘʥʳ ʪʨʦʪʫʘʨʘʤʠ 

ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʠ ʫʣʠʮ, ʚʥʫʪʨʠʜʚʦʨʦʚʳʤʠ ʠ ʧʨʦʛʫʣʦʯʥʳʤʠ 

ʜʦʨʦʞʢʘʤʠ ʚ ʧʘʨʢʘʭ, ʩʢʚʝʨʝ, ʠ ʠʥʳʭ ʦʟʝʣʝʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ.  

ʃʘʥʜʰʘʬʪʥʳʡ ʘʥʘʣʠʟ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -135- 

 

ʆʟʝʣʝʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ 

ʧʦʩʘʜʢʘʤʠ ʚ ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʉʨʝʜʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʧʘʨʢ ɿʶʟʠʥʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʨʘʡʦʥʘ, ʧʘʨʢ ʥʘ ʂʝʨʯʝʥʩʢʦʡ (ʧʘʨʢʘ ɼʚʘ ʤʝʜʚʝʜʷ), ʩʢʚʝʨ-

ʤʫʟʝʡ ɿʶʟʠʥʩʢʦʡ ʚʦʣʦʩʪʠ, ʧʘʨʢ ɼʦʣʠʥʘ ʨʝʢʠ ʂʦʪʣʦʚʢʠ, ʘ ʪʘʢʞʝ ʦʟʝʣʝʥʝʥʥʳʝ ʟʦʥʳ 

ʏʦʥʛʘʨʩʢʦʛʦ ʠ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʙʫʣʴʚʘʨʦʚ. ʉ ʶʞʥʦʡ ʩʪʦʨʦʥʳ ʨʘʡʦʥ ʛʨʘʥʠʯʠʪ ʩ ɹʠʪʮʝʚʩʢʠʡ 

ʣʝʩʦʤ, ʘ ʩ ʩʝʚʝʨʥʦʡ ʩ ʂʦʨʦʙʢʦʩʢʠʤ ʩʘʜʦʤ.  

ʇʣʦʱʘʜʴ ʦʟʝʣʝʥʝʥʠʷ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3245 ʢʚʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʳʩʦʢʦʡ ʝʛʦ ʩʪʝʧʝʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʴʰʠʭ ʧʦ ʧʣʦʱʘʜʠ ʦʙʲʝʢʪʦʚ ʟʝʣʝʥʦʛʦ 

ʢʘʨʢʘʩʘ.  

ʈʝʣʴʝʬ ʩʨʝʜʥʝ ʚʳʨʘʞʝʥ. ʀʩʪʦʨʠʯʝʩʢʠ ʚʜʦʣʴ ʨʫʯʴʝʚ ʙʳʣʠ ʦʚʨʘʞʥʳʝ ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʟʘʩʳʧʘʥʳ ʠ ʙʦʣʝʝ ʚʳʨʦʚʥʝʥʳ.  

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ  ʢʘʨʪʝ-ʩʭʝʤʝ ʦʪʪʝʥʢʘʤʠ ʟʝʣʝʥʦʛʦ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʦʟʝʣʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ. ʇʦʜ ʮʠʬʨʦʡ 1 ʫʢʘʟʘʣ ʧʘʨʢ ɿʶʟʠʥʦ, ʧʦʜ ʮʠʬʨʦʡ 2 - ʧʘʨʢ ʥʘ 

ʂʝʨʯʝʥʩʢʦʡ, ʧʦʜ ʮʠʬʨʦʡ 3 - ʧʘʨʢ ɼʦʣʠʥʘ ʨʝʢʠ ʂʦʪʣʦʚʢʠ. 

 

 
ʈʠʩʫʥʦʢ  3. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʟʝʣʝʥʝʥʠʷ ʚ ʨʘʡʦʥʝ ɿʶʟʠʥʦ. 

 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʨʘʡʦʥʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʩʪ ʩ ʥʘʣʠʯʠʝʤ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʉʨʝʜʠ ʥʠʭ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʨʫʜʳ, ʝʩʪʝʩʪʚʝʥʥʦʡ - ʨʝʢʘ 

ʂʦʪʣʦʚʢʘ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʘ ɿʶʟʠʥʦ (19 ʚʝʢ) ʨʘʩʧʦʣʘʛʘʣʦʩʴ 4 ʦʩʥʦʚʥʳʭ ʧʨʫʜʘ: 

1. 1.ʇʝʨʝʢʦʧʩʢʠʡ (ʄʝʜʦʚʳʡ) 

2. ɺʝʨʭʥʠʡ (ʥʝ ʩʦʭʨʘʥʠʣʩʷ) 

3. ʉʨʝʜʥʠʡ (ʢʨʫʛʣʳʡ ʠʣʠ "ʈʫʩʘʣʢʘ") 

4. ʅʠʞʥʠʡ (ʟʘʩʳʧʘʥ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ) 

ʂʨʦʤʝ ʪʦʛʦ, ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʩʝʣʘ, ʙʳʣ ʟʘʧʨʫʞʝʥ ʝʱʸ ʧʨʫʜ. ʆʥ ʥʘʭʦʜʠʪʩʷ ʟʘ 

ʫʣʠʮʝʡ ʂʘʭʦʚʢʘ, ʧʦ ʢʦʪʦʨʦʡ, ʫʩʣʦʚʥʦ, ʧʨʦʭʦʜʠʪ ʚʦʜʦʨʘʟʜʝʣ ʩʠʩʪʝʤ ʨʝʢ ʂʦʪʣʦʚʢʠ ʠ 

ʏʝʨʪʘʥʦʚʢʠ. ɸʬʦʥʠʥʩʢʠʡ ʦʚʨʘʛ, ʚ ʚʝʨʭʦʚʴʷʭ ʢʦʪʦʨʦʡ ʙʳʣ ʫʩʪʨʦʝʥ ʧʨʫʜ ʚʧʘʜʘʣ ʚ ʨʝʢʫ 

ɺʦʜʷʥʢʘ.  

ʉʝʡʯʘʩ ʚʦʜʦʝʤ ʥʘʟʳʚʘʝʪʩʷ ʅʠʞʥʠʡ ɸʬʦʥʠʥʩʢʠʡ ʧʨʫʜ ʠ ʚʭʦʜʠʪ ʩ ʩʦʩʪʘʚ ʧʘʨʢʘ 

ɿʶʟʠʥʦ.  

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʠʞʝ ʢʘʨʪʝ-ʩʭʝʤʝ ʧʦʜ ʮʠʬʨʦʡ 1 ʫʢʘʟʘʥ ʇʝʨʝʢʦʧʩʢʠʡ ʧʨʫʜ, ʧʦʜ 

ʮʠʬʨʦʡ 2 - ʉʨʝʜʥʠʡ ʧʨʫʜ, ʧʦʜ ʮʠʬʨʦʡ 3 - ʅʠʞʥʠʡ ɸʬʦʥʠʥʩʢʠʡ ʧʨʫʜ, ʧʦʜ ʮʠʬʨʦʡ 4 ï ʨʝʢʘ 

ʂʦʪʣʦʚʢʘ. ʂʨʘʩʥʦʡ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʚʳʜʝʣʝʥʳ ʨʫʯʴʠ, ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʢʦʣʣʝʢʪʦʨ. 



-136- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

 
ʇʝʨʝʢʦʧʩʢʠʡ ʧʨʫʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʨʝʜʥʝʤ ɿʶʟʠʥʩʢʦʤ ʨʫʯʴʝ, ʦʜʥʦʤ ʠʟ ʧʨʠʪʦʢʦʚ 

ʂʦʪʣʦʚʢʠ, ʢʦʪʦʨʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʢʣʶʯʝʥ ʚ ʢʦʣʣʝʢʪʦʨ. ɽʛʦ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʢʦʣʦ 
ʢʠʣʦʤʝʪʨʘ ʠ ʥʘʯʠʥʘʝʪʩʷ ʦʥ ʢ ʶʛʫ ʦʪ ʇʝʨʝʢʦʧʩʢʦʛʦ ʧʨʫʜʘ, ʘ ʚʧʘʜʘʝʪ ʚ ʂʦʪʣʦʚʢʫ ʙʣʠʞʝ ʢ 
ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʤʫ ʧʨʦʩʧʝʢʪʫ.  

ʅʠʞʥʠʡ ɿʶʟʠʥʩʢʠʡ ʨʫʯʝʡ ʯʘʩʪʠʯʥʦ ʩʦʭʨʘʥʠʣʩʷ ʚ ʦʪʢʨʳʪʦʤ ʨʫʩʣʝ ð ʝʛʦ 
ʧʨʠʫʩʪʴʝʚʦʡ ʫʯʘʩʪʦʢ ʧʨʦʙʠʨʘʝʪʩʷ ʢ ʛʣʘʚʥʦʡ ʨʝʢʝ ʤʝʞʜʫ ʛʘʨʘʞʘʤʠ ʠ ʩʪʨʦʷʱʠʤʩʷ 
ʢʦʤʧʣʝʢʩʦʤ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʂʝʨʯʝʥʩʢʦʡ ʫʣʠʮʝ, ʜʦʣʠʥʘ ʥʘ ʵʪʦʤ ʦʪʨʝʟʢʝ ʩʠʣʴʥʦ 
ʩʫʞʝʥʘ ʠ ʟʘʤʫʩʦʨʝʥʘ. ʅʘʯʠʥʘʣʩʷ ʨʫʯʝʡ ʙʣʠʞʝ ʢ ʍʝʨʩʦʥʩʢʦʡ ʫʣʠʮʝ, ʪʝʢ ʚ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ ʂʝʨʯʝʥʩʢʦʡ ʫʣʠʮʳ. ʀʟ ʪʨʝʭ ɿʶʟʠʥʩʢʠʭ ʨʫʯʴʝʚ ʅʠʞʥʠʡ ʙʳʣ 
ʩʘʤʳʤ ʢʨʫʧʥʳʤ ð 2,2 ʢʤ.  

ɺ ʜʦʣʠʥʝ ʨʫʯʴʷ ʥʘʭʦʜʠʪʩʷ ʉʨʝʜʥʠʡ ʧʨʫʜ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ʂʘʭʦʚʢʘ ʠ 
ʂʝʨʯʝʥʩʢʘʷ. ʉʝʡʯʘʩ ʚʦʜʦʝʤ ʠʤʝʝʪ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ (ʧʣʦʱʘʜʴ 0,5 ʛʘ), ʦʜʥʘʢʦ ʨʘʥʴʰʝ ʦʥ 
ʙʳʣ ʙʦʣʴʰʝ ʚʳʪʷʥʫʪ ʧʦ ʨʫʯʴʶ ʠ ʚʭʦʜʠʣ ʚ ʢʘʩʢʘʜ ʧʨʫʜʦʚ, ʦʪʯʝʛʦ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ: 
ʟʘʥʠʤʘʣ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ.  

ʅʠʞʥʠʡ ɸʬʦʥʠʥʩʢʠʡ ʧʨʫʜ (ʇʨʫʜ ʥʘ ɹʦʣʴʰʦʡ ʖʰʫʥʴʩʢʦʡ, ʂʘʭʦʚʩʢʠʡ ʧʨʫʜ) 
ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʧʘʨʢʘ ɿʶʟʠʥʦ. ʇʨʠʥʘʜʣʝʞʠʪ ʙʘʩʩʝʡʥʫ ʨʝʢʠ 
ɻʦʨʦʜʥʠ. ɼʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʨʢʘ, ʚ 2013 ʛʦʜʫ, ʩʣʠʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʦʜʦʸʤʝ ʥʝ ʙʳʣʦ ʠ 
ʚ ʩʠʣʴʥʳʝ ʜʦʞʜʠ, ʯʘʩʪʦ, ʩʣʫʯʘʣʦʩʴ ʧʦʜʪʦʧʣʝʥʠʝ ʧʘʨʢʘ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʫʜʘ. 
ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʝʨʝʣʠʚʥʦʡ ʩʪʦʢ, ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʪʨʫʙ, ʚʳʚʦʜʠʪ ʣʠʰʥʶʶ ʚʦʜʫ ʠʟ 
ɸʬʦʥʠʥʩʢʦʛʦ ʧʨʫʜʘ ʚ ɺʦʜʷʥʢʫ, ʢʦʪʦʨʘʷ, ʩʦʝʜʠʥʷʷʩʴ ʩ ʏʝʨʪʘʥʦʚʢʦʡ, ʚʧʘʜʘʝʪ ʚ ɻʦʨʦʜʥʶ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʂʦʪʣʦʚʢʘ.  ʆʥʘ 
ʪʨʝʪʠʡ ʧʦ ʚʝʣʠʯʠʥʝ ʚ ʛʦʨʦʜʝ ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʄʦʩʢʚʳ-ʨʝʢʠ. ʏʘʩʪʠʯʥʦ ʟʘʢʣʶʯʝʥʘ ʚ 
ʧʦʜʟʝʤʥʳʡ ʢʦʣʣʝʢʪʦʨ, ʚ ʦʪʢʨʳʪʦʤ ʨʫʩʣʝ ʧʨʦʪʝʢʘʝʪ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ.  

ʂʦʪʣʦʚʢʘ ʠ ʪʘʢʠʝ ʨʝʢʠ, ʢʘʢ ʗʫʟʘ, ʌʠʣʴʢʘ ʠ ʇʨʝʩʥʷ, ʦʪʥʦʩʷʪʩʷ ʢ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 
ʟʘʛʨʷʟʥʸʥʥʳʭ ʨʝʢ ʄʦʩʢʚʳ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʝʥʳ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʬʝʥʦʣʦʚ, ʭʣʦʨʠʜʦʚ ʠ ʩʦʣʝʡ ʪʷʞʸʣʳʭ 
ʤʝʪʘʣʣʦʚ. 

 

 
ʈʠʩʫʥʦʢ  5. ʈʝʢʘ ʂʦʪʣʦʚʢʘ ʩ ʧʨʠʪʦʢʘʤʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -137- 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʢʘʨʪʝ ʩʠʥʠʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʦʪʢʨʳʪʠʝ ʫʯʘʩʪʢʠ 

ʂʦʪʣʦʚʢʠ, ʨʦʟʦʚʳʤ ï ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʢʦʣʣʝʢʪʦʨ. 

ʂʦʥʮʝʧʮʠʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʫʚʝʣʠʯʝʥʠʝ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʟʘ ʩʯʝʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ ʠ 

ʛʘʨʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ. ʊʝʨʨʠʪʦʨʠʷ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʝʩʴ ʨʘʡʦʥ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜ ʝʜʠʥʳʤ ʫʯʘʩʪʢʦʤ, ʦʪ ɹʠʪʮʝʚʩʢʦʛʦ ʣʝʩʘ ʜʦ ʂʦʨʦʙʢʦʩʢʦʛʦ ʩʘʜʘ, ʩʦʝʜʠʥʷʷ ʧʘʨʢ 

ɿʶʟʠʥʦ, ʧʘʨʢ ʥʘ ʂʝʨʯʝʥʩʢʦʡ ʠ ʧʘʨʢ ɼʦʣʠʥʘ ʨʝʢʠ ʂʦʪʣʦʚʢʠ. 

 

 
ʈʠʩʫʥʦʢ 6. ʂʦʥʮʝʧʮʠʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʨʘʡʦʥʘ ɿʶʟʠʥʦ. 

 

ʉʦʩʪʘʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ çʟʝʣʝʥʦʡ ʣʠʥʠʠè: 

1. ʇʘʨʢ ɿʶʟʠʥʦ: ʨʘʩʰʠʨʷʝʪʩʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ; ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ, 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʜʦʙʘʚʣʷʶʪʩʷ ʩʧʦʨʪʠʚʥʳʝ ʠ ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ, 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ; ʩʦʟʜʘʝʪʩʷ ʤʝʩʪʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʩʦʚʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʞʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʨʘʡʦʥʘ, ʥʦ ʠ ʩʦʩʝʜʥʠʭ; ʟʦʥʘ 

ʦʪʜʳʭʘ ʚʦʟʣʝ ʧʨʫʜʘ. 

2. ɿʦʥʘ ʤʝʞʜʫ ʧʘʨʢʦʤ ɿʶʟʠʥʦ ʠ ʧʘʨʢʦʤ ʥʘ ʂʝʨʯʝʥʩʢʦʡ: ʦʨʛʘʥʠʟʫʶʪʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʜʦʩʫʛʘ ʜʝʪʝʡ, 

ʩʦʟʜʘʶʪʩʷ ʙʫʬʝʨʥʳʝ ʧʨʦʛʫʣʦʯʥʳʝ ʤʘʨʰʨʫʪʳ. 

3. ʇʘʨʢ ʥʘ ʂʝʨʯʝʥʩʢʦʡ: ʩʦʟʜʘʶʪʩʷ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ; 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʩʧʦʨʪʠʚʥʘʷ ʟʦʥʘ; ʩʦʟʜʘʶʪʩʷ ʟʦʥʳ ʦʪʜʳʭʘ ʚʦʟʣʝ ʚʦʜʳ. 

4. ɿʦʥʘ ʤʝʞʜʫ ʧʘʨʢʦʤ ʥʘ ʂʝʨʯʝʥʩʢʦʡ ʠ ʧʘʨʢʦʤ ɼʦʣʠʥʘ ʨʝʢʠ ʂʦʪʣʦʚʢʠ: 

ʦʙʨʘʟʫʝʪʩʷ ʘʢʪʠʚʥʳʡ ʧʨʦʛʫʣʦʯʥʳʡ ʤʘʨʰʨʫʪ ʥʘ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ; 

ʩʦʟʜʘʶʪʩʷ ʟʦʥʳ ʦʪʜʳʭʘ. 

5. ʇʘʨʢ ɼʦʣʠʥʘ ʨʝʢʠ ʂʦʪʣʦʚʢʠ: ʩʦʟʜʘʥʠʝ ʱʘʜʷʱʝʛʦ ʧʨʦʛʫʣʦʯʥʦʛʦ 

ʤʘʨʰʨʫʪʘ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʟʝʣʝʥʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʫʪ 

ʩʦʟʜʘʥʳ ʧʝʰʝʭʦʜʥʳʝ ʠ ʚʝʣʦʩʠʧʝʜʥʳʝ ʤʘʨʰʨʫʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʨʘʡʦʥʘ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩ ʧʦʜʪʦʧʣʝʥʠʝʤ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʟʝʤʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ ʥʠʞʥʝʛʦ ɿʶʟʠʥʩʢʦʛʦ ʨʫʯʴʷ,  ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʚʦʜʦʧʨʠʝʤʥʠʢʦʤ ʜʣʷ ʣʠʚʥʝʚʳʭ ʚʦʜ ʙʣʠʟ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʟʝʣʝʥʦʡ ʟʦʥʳ. ʆʙʨʘʟʫʶʱʠʡʩʷ ʚʦʜʥʳʡ ʤʘʨʰʨʫʪ ʩʦʝʜʠʥʠʪ ʉʨʝʜʥʠʡ ʧʨʫʜ ʠ 

ʨʝʢʫ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʣʝʤʝʥʪʳ ʟʝʣʝʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ. 



-138- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʦʞʜʝʚʳʝ ʩʘʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʣʠʚʥʝʚʳʭ ʚʦʜ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʧʨʦʭʦʜʷʪ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʥʠʞʥʝʤ 

ɿʶʟʠʥʩʢʦʤ ʨʫʯʴʝ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʧʦʧʘʜʘʥʠʝʤ ʚ ʨʝʢʫ ʣʠʚʥʝʚʳʡ ʩʪʦʢ ʧʨʦʡʜʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʪʫʧʝʥʝʡ ʦʯʠʩʪʢʠ. 

ɺ ʭʦʜʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʙʫʬʝʨʥʘʷ ʟʦʥʘ ʤʝʞʜʫ ʜʚʫʤʷ ʞʠʣʳʤʠ 

ʯʘʩʪʷʤʠ ʠ ʙʦʣʴʰʠʤʠ ʦʙʲʝʢʪʘʤʠ ʦʟʝʣʝʥʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʩʦʩʝʜʥʠʭ ʨʘʡʦʥʘʭ. 

ɺʤʝʩʪʦ ʛʘʨʘʞʥʳʭ ʢʦʦʧʝʨʘʪʠʚʦʚ ʚʙʣʠʟʠ ʞʠʣʳʭ ʟʦʥ ʧʦʷʚʷʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʧʘʨʢʦʚʢʠ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʧʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʦʟʨʘʱʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʟ ʢʦʣʣʝʢʪʦʨʘ 

ʧʨʠʪʦʢʘ ʂʦʪʣʦʚʢʠ ʠ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʙʠʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʟʝʣʝʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʢʦʥʪʨʦʣʷ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ ʩ ʯʘʩʪʠ ʨʘʡʦʥʘ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʟʦʥʝ. ɺʩʝ ʵʪʦ ʙʫʜʝʪ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʥʪʨʦʣʷ ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ, 

ʚʧʘʜʘʶʱʠʤʠ ʚ ʨʝʢʫ. 

ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʧʨʦʝʢʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʫʤʦʚʦʛʦ, ʧʦʚʳʩʠʪʴ ʙʠʦʨʘʟʥʦʦʦʙʨʘʟʠʝ, 

ʫʣʫʯʰʠʪʴ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʦʚʳʩʠʪʴ ʵʩʪʝʪʠʯʝʩʢʠʡ ʠ ʢʫʣʴʪʫʨʥʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ.  
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ɸʥʥʦʪʘʮʠʷ 
ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʕʀʋ) ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʠ 

ʥʦʚʠʟʥʦʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ 
ʩʚʘʡ (ʩʚʘʡ-ʕʈʊ). ʋʩʪʘʥʦʚʢʘ  ʕʀʋ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʦʚʣʷʪʴ ʩʚʘʠ-ʕʈʊ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ 
ʩʧʦʩʦʙʥʦʩʪʠ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ  ʝʤʢʦʩʪʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʩ 
ʢʦʤʤʫʪʘʪʦʨʦʤ ʧʦʜʩʦʝʜʠʥʝʥʥʳʤ ʢ ʨʘʟʨʷʜʥʠʢʫ ʠʟʣʫʯʘʪʝʣʷ ʥʘʢʦʧʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʕʀʋ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʨʠʛʠʥʘʣʴʥʫʶ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 

ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʘʛʨʝʛʘʪ ʜʣʷ 
ʫʩʪʨʦʡʩʪʚʘ ʩʚʘʡ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʮʝʤʝʥʪʘʮʠʠ ʦʩʥʦʚʘʥʠʡ. 

ʋʩʪʨʦʡʩʪʚʦ, ʥʝ ʠʤʝʷ ʘʥʘʣʦʛʦʚ ʟʘ ʨʫʙʝʞʦʤ, ʥʘʰʣʦ ʚ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 
ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʩʚʘʡ-ʕʈʊ ʚ ʩʚʘʡʥʳʭ ʧʦʣʷʭ, ʦʛʨʘʞʜʝʥʠʠ ʢʦʪʣʦʚʘʥʦʚ, 
ʮʝʤʝʥʪʘʮʠʠ ʦʩʥʦʚʘʥʠʡ ʠ ʪ.ʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʰʘʛʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʙʣʦʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 
ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ, ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʜʘʨ, ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʕʈʊ, 
ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ ʕʈʊ, ʧʦʜʧʷʪʥʠʢ. 
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Abstract 

The developed electric pulse installation (EIU) has a uniqueness and novelty in the 

technical solution for use in the construction of drilling piles (piles-ERT). The installation of the 

EIU allows the manufacture of piles-ERTS of increased bearing capacity. Due to the presence of 

a high-energy capacitive storage device with a switch connected to the arrester of the stored 

energy emitter, the EIU is an original electrical design. 

It is a unique high-performance unit for the installation of piles of increased load-bearing 

capacity, as well as the cementation of foundations. 

The device, having no analogues abroad, has found wide application in geotechnical 

construction in the construction of piles in pile fields, fencing of pits, cementation of 

foundations, etc. 

Keywords: energy intensity, step voltage, synchronization unit, drill-injection pile, 

electrohydraulic impact, electric discharge technology of ERT, drill-injection pile of ERT, 

bearing plate. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʚʦʟʚʦʜʠʤʳʭ ʚ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ 

ʟʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʪʘʢʠʭ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤʠ ʟʘʛʣʫʙʣʝʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ  ʷʚʣʷʶʪʩʷ ʙʫʨʦʚʳʝ 

ʩʚʘʠ, ʫʩʪʨʘʠʚʘʝʤʳʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲ-ʝʢʮʠʦʥʥʳʭ ʩʚʘʡ [3, 4, 5, 6, 

7, 8, 9, 10, 11, 12, 13, 14, 15] ʰʠʨʦʢʦ ʚʥʝʜʨʝʥʘ ʚ ʧʨʘʢʪʠʢʫ ʚʦʟʚʝʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ  ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʷʚʣʷʷʩʴ ʫʥʠʢʘʣʴʥʳʤ ʜʣʷ ʟʘʛʣʫʙʣʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʜʘʯʫ ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ  ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ.  

ʆʩʥʦʚʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ  ʫʩʪʨʦʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪ ʧʦ ʫʩʪʨʦʡʩʪʚʫ 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʚ ʩʚʘʡʥʳʭ ʧʦʣʷʭ, ʦʛʨʘʞʜʝʥʠʡ ʢʦʪʣʦʚʘʥʦʚ, ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʠ ʮʝʤʝʥʪʘʮʠʠ ʦʩʥʦʚʘʥʠʡ. ʇʨʠ ʝʛʦ ʨʘʙʦʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʘʙʦʯʝʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘʢʦʧʠʪʝʣʷ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ  ʠʟʣʫʯʘʪʝʣʷ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ 

ʫʩʪʘʥʦʚʢʠ. 

ɺʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʫʩʪʨʦʡʩʪʚʝ 

ʨʘʟʨʷʜʥʦʡ ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɺ ʝʝ ʩʦʩʪʘʚʝ ʠʤʝʝʪʩʷ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʝʤʢʦʩʪʥʳʡ ʥʘʢʦʧʠʪʝʣʴ ʩ ʢʦʤʤʫʪʘʪʦʨʦʤ. ʆʥ ʧʦʜʢʣʶʯʝʥ ʢ ʨʘʟʨʷʜʥʠʢʫ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʠʥʠʮʠʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʜ ʜʠʩʣʦʮʠʨʦʚʘʥ ʚ ʨʘʟʨʷʜʥʠʢʝ ʠ ʧʦʜʩʦʝʜʠʥʝʥ ʯʝʨʝʟ ʜʨʫʛʦʡ 

ʢʦʤʤʫʪʘʪʦʨ ʢ ʤʘʣʦʤʦʱʥʦʤʫ ʚʳʩʦʢʦʚʦʣʴʪʥʦʤʫ ʠʩʪʦʯʥʠʢʫ. ʆʙʘ ʘʧʧʘʨʘʪʘ ʩʦʝʜʠʥʝʥʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʯʝʨʝʟ ʙʣʦʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʋʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʝʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʦʤʤʫʪʘʪʦʨʦʚ. ɽʤʢʦʩʪʥʳʡ ʥʘʢʦʧʠʪʝʣʴ ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠʟʛʦʪʦʚʣʝʥ ʚ ʥʠʟʢʦʚʦʣʴʪʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʠ ʧʨʠʩʦʝʜʠʥʝʥ ʩ ʧʦʤʦʱʴʶ 

ʥʠʟʢʦʚʦʣʴʪʥʦʛʦ ʢʘʙʝʣʷ ʢ ʠʟʣʫʯʘʪʝʣʶ. 

ɸʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʝʜʫʶʱʫʶ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ [ʩʤ. ʨʠʩ. 1].  

ɺ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʙʫʨʦʚʫʶ ʩʢʚʘʞʠʥʫ 1 ʟʘʧʦʣʥʷʶʪ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʙʝʪʦʥʦʤ 2 ʠ ʩʤʦʥʪʠʨʦʚʘʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʘʨʤʦʢʘʨʢʘʩʦʤ 

ʧʦʛʨʫʞʘʝʪʩʷ ʠʟʣʫʯʘʪʝʣʴ 3 ʩ ʧʠʪʘʶʱʠʤ ʥʠʟʢʦʚʦʣʴʪʥʳʤ ʢʘʙʝʣʝʤ 7. ʆʥ ʧʦʜʩʦʝʜʠʥʝʥ ʢ 

ʝʤʢʦʩʪʥʦʤʫ ʥʘʢʦʧʠʪʝʣʶ ʵʥʝʨʛʠʠ 5 ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʈʀʋ). 

ʅʘʢʦʧʠʪʝʣʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 5 ʟʘʨʷʞʘʝʪʩʷ  ʜʦ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʨʷʜʢʘ 

ʜʦ 1000 ɺ ʵʥʝʨʛʦʝʤʢʦʩʪʴʶ ʦʢʦʣʦ 20-50 ʢɼʞ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʨʷʜʢʘ 

ʤʘʣʦʤʦʱʥʦʛʦ ʚʳʩʦʢʦʚʦʣʴʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 9 ʜʦ ʥʘʧʨʷʞʝʥʠʷ 5-15 ʢɺ ʦʪ ʟʘʨʷʜʥʦ-

ʚʳʧʨʷʤʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 8.  



-140- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʯʘ ʩʝʨʠʠ ʩʠʥʭʨʦʥʥʳʭ ʠʤʧʫʣʴʩʦʚ ʥʘʢʦʧʠʪʝʣʝʡ 5 ʠ 9 

ʯʝʨʝʟ ʢʘʙʝʣʠ 7 ʠ 12 ʢʦʤʤʫʪʘʪʦʨʳ 6 ʠ 10 ʥʘ ʨʘʟʨʷʜʥʠʢ 3 ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʠʥʠʮʠʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʜ 13. ʉʠʥʭʨʦʥʥʦʩʪʴ ʩʨʘʙʘʪʳʚʘʥʠʷ ʢʦʤʤʫʪʘʪʦʨʦʚ 6 ʠ 10 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʙʣʦʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 11. ʇʨʦʠʟʚʦʜʠʪʩʷ ʩʝʨʠʷ ʥʠʟʢʦʚʦʣʴʪʥʳʭ 

ʨʘʟʨʷʜʦʚ ʦʩʥʦʚʥʦʛʦ ʝʤʢʦʩʪʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ ʵʥʝʨʛʠʠ 5 ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʙʦʷ 

ʠʥʠʮʠʠʨʫʶʱʝʛʦ ʨʘʟʨʷʜʘ ʝʤʢʦʩʪʥʦʛʦ ʥʘʢʦʧʠʪʝʣʷ 9 ʯʝʨʝʟ ʵʣʝʢʪʨʦʜ 13 ʚ ʦʙʣʘʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ  ʨʘʟʨʷʜʘ 14 ʨʘʟʨʷʜʥʠʢʘ 3. ʇʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʦʜʥʦʚʨʝʤʝʥʥʘʷ 

ʧʦʜʘʯʘ ʩʝʨʠʠ ʠʤʧʫʣʴʩʦʚ ʦʪ ʥʘʢʦʧʠʪʝʣʝʡ 5 ʠ 9 ʚ ʨʘʟʨʷʜʥʠʢ 3 ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʦʶ 

ʨʘʟʨʷʜʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ  ʧʦʷʚʣʝʥʠʶ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʫʜʘʨʦʚ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʙʝʪʦʥ 2 ʠ ʛʨʫʥʪʘ ʩʪʝʥʦʢ ʙʫʨʦʚʦʡ 

ʩʢʚʘʞʠʥʳ 1, ʫʚʝʣʠʯʠʚʘʷ ʝʝ ʜʠʘʤʝʪʨ, ʫʧʣʦʪʥʷʷ ʪʚʝʨʜʝʶʱʠʡ ʤʘʪʝʨʠʘʣ 2 ʠ ʦʙʨʘʟʫʷ ʯʘʩʪʴ 

ʩʚʘʠ 15. 

ʇʨʠ ʧʦʜʘʯʝ ʥʠʟʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʢʘʢʠʤ ʩʯʠʪʘʶʪ ʥʘʧʨʷʞʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 1000 

ɺ1, ʥʘ ʨʘʟʨʷʜʥʠʢ 3 ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʨʦʙʦʷ ʥʝ ʧʨʦʠʟʦʡʜʝʪ, ʪʘʢ ʢʘʢ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳ ʜʣʷ ʧʝʨʝʢʨʳʪʠʷ ʧʨʦʤʝʞʫʪʢʘ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʢʚʘʟʠʧʨʦʚʦʜʷʱʝʡ ʩʨʝʜʳ 

ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʨʘʟʨʷʜʥʠʢʘ ʚ ʚʠʜʝ çʟʘʛʨʷʟʥʝʥʠʷè [1, 2]. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʤ 

ʵʬʬʝʢʪʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʢʪʨʦʜʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʨʷʜʢʘ 10-20 ʤʤ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʠʵʣʝʢʪʨʠʢʘ.  

ɺʳʩʦʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʞʠʛʘʶʱʝʛʦ ʠʤʧʫʣʴʩʘ ʪʘʢʞʝ ʙʝʟʦʧʘʩʥʦ, ʪʘʢ ʢʘʢ ʵʥʝʨʛʠʷ 

ʝʛʦ ʧʦʨʷʜʢʘ 200-2000 ɼʞ ʤʘʣʘ, ʘ ʠʤʧʫʣʴʩ ï ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ. 

ʋʩʪʨʦʡʩʪʚʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʟʘʪʨʘʪʘʭ ʧʦʣʫʯʠʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʟʘʷʚʣʷʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʦʡʯʠʚʦ ʨʘʙʦʪʘʪʴ ʥʘ 

ʙʝʟʦʧʘʩʥʳʭ ʨʝʞʠʤʘʭ ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʫʩʪʨʦʝʥʥʳʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ ʧʦʚʳʰʝʥʥʦʡ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʘʷ ʫʩʪʘʥʦʚʢʘ (ʕʀʋ) ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ 

ʫʩʪʨʦʡʩʪʚʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ. ʆʩʦʙʝʥʥʦ ʦʥʘ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʩʣʫʯʘʷ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [3, 4]. 

 

 
ʈʠʩʫʥʦʢ 1. ʕʣʝʢʪʨʦʠʤʧʫʣʴʩʥʘʷ  ʫʩʪʘʥʦʚʢʘ  ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʙʠʚʥʦʡ ʩʚʘʠ. 

 

ʉ ʧʦʤʦʱʴʶ ʕʀʋ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ ʧʦʚʳʰʝʥʥʦʡ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ Fd. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ Fd (ʩʤ. ʪʘʙʣ. 1 ʠ ʨʠʩ. 2). 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʩ ʤʥʦʛʦʤʝʩʪʥʳʤʠ ʫʰʠʨʝʥʠʷʤʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʦʚ ʩʚʘʡ). ʅʘʧʨʠʤʝʨ, ʚ ʉʇ 24.13330.2016 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝʩʫʱʝʡ  ʩʧʦʩʦʙʥʦʩʪʠ Fd ʚʠʩʷʯʠʭ ʩʚʘʡ ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʚʢʣʶʯʝʥʠʝ 
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ʛʨʫʥʪʘ ʚ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ ʩʦ ʩʚʘʝʡ ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʠ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʘʡ 

ʧʨʦʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʇʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʤʝʪʦʜʫ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʡ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

"ʧʦʜʧʷʪʥʠʢʘʤʠ" ʨʝʘʣʠʟʦʚʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʉʥʘʯʘʣʘ ʚʢʣʶʯʘʝʪʩʷ ʙʦʢʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʚʘʡ ʥʘʜ ʧʝʨʚʳʤ "ʧʦʜʧʷʪʥʠʢʦʤ", ʜʘʣʝʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ "ʧʦʜʧʷʪʥʠʢʘ". 

ʇʨʠʚʝʜʝʤ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠ-ʕʈʊ ʩ 

ʤʥʦʛʦʤʝʩʪʥʳʤʠ ʫʰʠʨʝʥʠʷʤʠ. 

1. ʇʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʨʝʟʫ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʠʥʘ ʩʚʘʠ, 

ʦʪʤʝʪʢʠ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ "ʧʦʜʧʷʪʥʠʢʦʚ" ʠ ʜʠʘʤʝʪʨʳ ʫʰʠʨʝʥʠʡ (ʩʤ. ʨʠʩ. 2). 

 

ʊʘʙʣʠʮʘ 1.  

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ. 
ˉ 

ʀɻʕ 
ʀɻʕ 

ʊʦʣʱʠʥʘ 

ʩʣʦʝʚ, ʤ 

ɔ1, 

ʢʅ/ʤ
3 ʩ1, ʢʇʘ 

űl, 

ʛʨʘʜ. 

ɽl, 

ʄʇʘ 
IL, g.e hi,ʤ zi,ʤ fi, ʢʇʘ fi hi, ʢʅ/ʤ 

1 

ʉʫʛʣʠʥʦʢ 

4,5 

18,0 11,0 12,0 6,0 

0,6 
2,0 3,0 12 36,0 

2,5 5,3 16 40,0 

2 4,6 0,3 
2,0 7,5 43 86,0 

2,6 9,8 46 120,0 

3 

ʇʝʩʢʠ 

ʤʝʣʢʠʝ 

ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ 

6,9 18,6 - 29,0 26,0 - 

2,0 12,1 48 96,0 

2,0 14,1 50 100,0 

1,9 16,0 51 97,0 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ ʩ ʫʯʝʪʦʤ 

çʧʦʜʧʷʪʥʠʢʦʚè. 

 

2. ɺʳʯʠʩʣʷʝʪʩʷ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ-ʕʈʊ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: 

,
1

i

u

i
icfcd hfuF ä=

=

gg  (1) 

ʛʜʝ if  ï ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ihï ʪʦʣʱʠʥʘ iïʛʦ 

ʩʣʦʷ; cgʠ cfgï ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʉʇ 24.13330.2021. 

3. ʅʘ ʦʪʤʝʪʢʝ ʢʘʞʜʦʛʦ ʫʰʠʨʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʰʥʷʷ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʩʞʠʤʘʶʱʘʷ ʥʘʛʨʫʟʢʘ: 
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Nvi  = Nï .Fhf uii

di

i -ä
0

 (2) 

ʠ ʚʥʝʰʥʠʡ ʤʦʤʝʥʪ ʧʨʠ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʝ er, ʫʛʦʣ ʥʘʢʣʦʥʘ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ŭ, 

ʢʦʵʬʬʠʮʠʝʥʪʳ Nɔ; Nq; Nc ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ űI  ʠ ŭ. 

4. ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʩʫʤʤʠʨʫʝʪʩʷ ʩ ʩʠʣʦʡ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ ʥʘ ʢʘʞʜʦʡ ʦʪʤʝʪʢʝ ʟʘʣʦʞʝʥʠʷ 

çʧʦʜʧʷʪʥʠʢʘè ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ. 

.
0

0
uii

d

icfcdi FhfuF
i

+ä= gg
 

(3) 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʠʚʷʟʢʠ çʧʦʜʧʷʪʥʠʢʦʚè ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʫʱʝʡ  ʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʛʨʫʥʪʫ. 

 

5. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʯʝʪʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʠïʕʈʊ ʧʨʠʥʠʤʘʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɺʳʚʦʜʳ: ɺʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʵʣʝʢʪʨʦʠʤʧʫʣʴʩʥʘʷ ʫʩʪʘʥʦʚʢʘ ʰʠʨʦʢʦ ʚʥʝʜʨʝʥʘ ʚ 

ʛʝʦʪʝʭʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʚ ʩʚʘʡʥʳʭ ʧʦʣʷʭ, 

ʦʛʨʘʞʜʝʥʠʡ ʢʦʪʣʦʚʘʥʦʚ, ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʮʝʤʝʥʪʘʮʠʠ ʛʨʫʥʪʦʚʳʭ 

ʦʩʥʦʚʘʥʠʡ. ɽʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʳ ʚ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩʯʠʪʘʚʰʠʭʩʷ ʨʘʥʝʝ 

ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 

ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ ʚ ʧʨʝʜʝʣʘʭ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʚʣʠʷʥʠʷ. ɿʘʯʘʩʪʫʶ ʩʪʨʦʠʪʝʣʠ ʧʨʝʥʝʙʨʝʛʘʶʪ ʚʣʠʷʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʚʝʜʝʥʠʷ ʥʦʚʦʛʦ 

ʦʙʲʝʢʪʘ ʥʘ ʚʦʟʤʦʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ (ʧʦʷʚʠʚʰʠʝʩʷ ʪʨʝʱʠʥʳ ʥʘ ʬʘʩʘʜʘʭ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ, ʢʨʝʥʦʚ ʠ ʪ.ʜ.) ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʜʘʥʠʡ. ɺ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʥʝʛʘʪʠʚʥʳʡ ʩʣʫʯʘʡ ʠʟ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 16 ʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʨʷʜʦʤ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʷʪʠʵʪʘʞʥʳʤ 

ʞʠʣʳʤ ʜʦʤʦʤ. ʆʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʦʩʘʜʢʠ, 

ʛʨʫʥʪʦʚʳʝ ʘʥʢʝʨʘ, ʦʛʨʘʞʜʝʥʠʝ ʢʦʪʣʦʚʘʥʘ, ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ ʕʈʊ. 
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Abstract 

The construction of facilities in cramped conditions requires a special approach related to 

the need to develop and implement measures to ensure trouble-free operation of buildings in the 

surrounding area within the geotechnical influence. Builders often neglect the influence of the 

technology of construction of a new facility on the possible negative consequences (cracks 

appearing on the facades due to uneven precipitation, rolls, etc.) of the buildings in operation. 

This article examines one negative case from the geotechnical practice of building a 16-storey 

apartment building next to an existing five-storey apartment building. The results of geotechnical 

monitoring are described. 

Keywords: geotechnical construction, uneven precipitation, ground anchors, excavation 

fencing, electric discharge technology, ERT drilling piles. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʙʣʝʤʥʳʤ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʠʞʝ ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʠ. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʚʦʟʚʝʜʝʥʠʠ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ 

ʢʦʤʧʣʝʢʩ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʫʩʧʝʰʥʦ ʨʝʰʘʪʴ ʧʦʜʦʙʥʳʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ [1ï7, 8, 9, 10, 11, 12, 13, 

14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʦʜʠʥ ʠʟ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʨʷʜʦʤ ʩ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʜʦʤʦʤ. 

ʆʙʲʝʢʪ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ ʤʦʥʦʣʠʪʥʳʡ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ  ʙʣʦʢ ʠʤʝʶʱʠʡ ʬʦʨʤʫ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ʅʘʜʟʝʤʥʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʦʠʪ ʠʟ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 16 ʥʘʜʟʝʤʥʳʭ ʵʪʘʞʝʡ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʥʦʣʠʪʥʳʡ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ  ʙʝʟʨʠʛʝʣʴʥʳʡ ʢʘʨʢʘʩ ʩ ʩʘʤʦʥʝʩʫʱʠʤʠ 

ʥʘʨʫʞʥʳʤʠ ʩʪʝʥʘʤʠ ʠʟ ʧʝʥʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʤʝʞʜʫʵʪʘʞʥʳʝ 

ʧʝʨʝʢʨʳʪʠʡ. ʇʝʨʝʢʨʳʪʠʷ ʠ ʧʦʢʨʳʪʠʷ ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʦʣʠʪʥʦʡ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʳ. ɻʣʫʙʠʥʘ ʢʦʪʣʦʚʘʥʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 9,3 ʤ ʜʦ 9,6 ʤ. ɸʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʜʥʘ ʢʦʪʣʦʚʘʥʘ ʩʦʩʪʘʚʣʷʝʪ 

175,30 ʤ ɹʘʣʪʠʡʩʢʦʡ ʉʠʩʪʝʤʳ (ɹʉ). ʐʠʨʠʥʘ ʢʦʪʣʦʚʘʥʘ ʚ ʧʣʘʥʝ ʨʘʚʥʘ 27,0 ʤ, ʘ ʝʛʦ ʜʣʠʥʘï 

40,0 ʤ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 9.36 ʉʇ 22.13330.2011 çɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 

2.02.01-83ʭ çʆʩʥʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè ʨʘʜʠʫʩ ʟʦʥʳ ʚʣʠʷʥʠʷ ʥʦʚʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʚʝʥ rʟʚ=4ĿHʢ ʜʣʷ ʢʦʪʣʦʚʘʥʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ 

ʦʛʨʘʞʜʝʥʠʷ ʠʟ ʩʪʘʣʴʥʳʭ ʪʨʫʙ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʦʥʘ ʚʣʠʷʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ 

ʩʦʩʪʘʚʠʣʘ 38,4ʤ. ɺ ʫʢʘʟʘʥʥʦʡ ʟʦʥʝ ʨʘʩʧʦʣʦʞʝʥ ʧʷʪʠʵʪʘʞʥʳʡ ʜʚʫʭ ʧʦʜʲʝʟʜʥʳʡ ʞʠʣʦʡ 

ʜʦʤ.  ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʣʝʛʘʶʱʝʛʦ ʞʠʣʦʛʦ ʟʜʘʥʠʷ ʧʦ ʦʪʯʝʪʘʤ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʦʪʥʦʩʠʪʩʷ ʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʞʝʩʪʢʦʩʪʴ ʞʠʣʦʛʦ ʜʦʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʞʝʩʪʢʠʤʠ ʜʠʩʢʘʤʠ ʤʝʞʜʫʵʪʘʞʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠ 

ʧʦʢʨʳʪʠʡ, ʙʣʦʢʘʤʠ ʣʝʩʪʥʠʯʥʳʭ ʢʣʝʪʦʢ. ɺ ʧʣʘʥʝ ʦʙʲʝʢʪ ʠʤʝʝʪ ʨʘʟʤʝʨʳ 54,0ʭ12,75, ʘ ʧʦ 

ʚʳʩʦʪʝ - 17,0 ʤ.  ʌʫʥʜʘʤʝʥʪʳ ï ʣʝʥʪʦʯʥʳʝ ʩʙʦʨʥʳʝ ʠʟ ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʩʪʝʥ ʧʦʜʚʘʣʘ ʪʠʧʘ 

ʌɹʉ ʪʦʣʱʠʥʦʡ 400-500 ʤʤ, ʫʣʦʞʝʥʥʳʭ ʥʘ ʤʦʥʦʣʠʪʥʳʡ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʧʦʷʩ, 

ʚʦʟʚʝʜʝʥʥʳʡ ʧʦ ʬʫʥʜʘʤʝʥʪʥʳʤ ʧʣʠʪʘʤ ʌʃ.  ɻʣʫʙʠʥʘ ʟʘʣʦʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʢʦʣʝʙʣʝʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 2,79-3,05 ʤ. ʉʪʝʥʳ ʟʜʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʠʟ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ ʪʦʣʱʠʥʦʡ 510,0 

ʤʤ ʥʘ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ. ɺʥʫʪʨʝʥʥʠʝ ʥʝʩʫʱʠʝ ʩʪʝʥʳ ʪʦʣʱʠʥʦʡ 380,0 ʤʤ 

ʚʣrʦʞʝʥʳ ʪʘʢʞʝ ʠʟ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ, ʘ ʤʝʞʜʫʵʪʘʞʥʳʝ ʠ ʯʝʨʜʘʯʥʳʝ ʧʝʨʝʢʨʳʪʠʷ 

ʩʤʦʥʪʠʨʦʚʘʥʳ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʤʥʦʛʦʧʫʩʪʦʪʥʳʭ ʧʣʠʪ ʪʦʣʱʠʥʦʡ 220,0 ʤʤ.  

ɺ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʢʨʝʧʣʝʥʠʝ ʩʪʝʥʦʢ ʢʦʪʣʦʚʘʥʘ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʦ ʚ ʚʠʜʝ 

ʨʘʩʢʨʝʧʣʝʥʥʦʡ ʰʧʫʥʪʦʚʦʡ ʩʪʝʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʷʨʫʩʦʚ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ 

çɸʪʣʘʥʪè (ʩʤ. ʨʠʩ. 1ɸ). ɼʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʜʣʷ ʰʧʫʥʪʦʚʦʡ ʩʪʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʣʴʥʳʝ 
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ʪʨʫʙʳ ʩʝʯʝʥʠʝʤ 530ʭ8 ʧʦ ɻʆʉʊ 10704-91 çʊʨʫʙʳ ʩʪʘʣʴʥʳʝ ʵʣʝʢʪʨʦʩʚʘʨʥʳʝ 

ʧʨʷʤʦʰʦʚʥʳʝ. ʉʦʨʪʘʤʝʥʪè ʩ ʰʘʛʦʤ 1,0 ʤ., ʘ ʧʦ ʦʩʠ "ɾ" ʪʨʫʙʳ ʫʩʪʨʦʝʥʳ ʩ ʰʘʛʦʤ 0,8 ʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʟʜʘʥʠʷ ʦʥʠ ʟʘʧʦʣʥʷʶʪʩʷ ʪʷʞʝʣʳʤ ʙʝʪʦʥʦʤ. 

ʆʪʤʝʪʢʘ ʚʝʨʭʘ  ʪʨʫʙ ʰʧʫʥʪʦʚʦʡ ʩʪʝʥʢʠ ʧʨʠʥʷʪʘ ʧʝʨʝʤʝʥʥʦʡ ï ʦʪ 184,54 ʤ ʜʦ 184,84 ʤ ɹʉ. 

ʅʠʟ ʪʨʫʙ ʦʛʨʘʞʜʝʥʠʷ ʧʦ ʦʩʷʤ "1", "ɸ" ʠ "12" ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʦʪʤʝʪʢʘʭ ʦʪ 171,54 ʜʦ 

171,84 ʤ ɹʉ ʧʨʠ ʠʭ ʜʣʠʥʝ 13,0 ʤ, ʧʦ ʦʩʠ "ɾ" ʥʠʟ ʪʨʫʙ ʦʛʨʘʞʜʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʦʪʤʝʪʢʝ 166,84 ʤ ɹʉ ʧʨʠ ʜʣʠʥʝ ʪʨʫʙ 18,0 ʤ. ʄʝʞʜʫ ʪʨʫʙʘʤʠ ʦʛʨʘʞʜʝʥʠʷ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʘ 

ʟʘʙʠʨʢʘ ʠʟ ʜʦʩʦʢ ʪʦʣʱʠʥʦʡ 40,0 ʤʤ.  

ʇʦ ʧʨʦʩʴʙʝ ʟʘʢʘʟʯʠʢʘ - ʟʘʩʪʨʦʡʱʠʢʘ ʥʘʤ (ʆʆʆ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʠʨʤʘ 

çʌʆʈʉʊè) ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʨʘʩʢʨʝʧʣʝʥʥʦʡ 

ʰʧʫʥʪʦʚʦʡ ʩʪʝʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʪʝʭ ʞʝ ʨʘʟʤʝʨʦʚ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ, ʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ ʚ ʪʨʠ ʷʨʫʩʘ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʦ 

ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʘʥʢʝʨʘ ʕʈʊ) (ʩʤ. ʨʠʩ. 1ɹ). ʇʨʠ ʵʪʦʤ ʨʘʩʯʝʪʥʘʷ ʛʣʫʙʠʥʘ 

ʟʘʜʝʣʢʠ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʦʢʘʟʘʣʘʩʴ ʛʣʫʙʞʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ ʥʘ 

ʫʯʘʩʪʢʘʭ ʧʨʠʤʳʢʘʥʠʷ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʜʦʤʘʤ ʥʘʤʠ ʙʳʣʦ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʰʧʫʥʪʦʚʳʝ 

ʩʪʝʥʢʠ ʠʟ ʙʫʨʦʢʘʩʘʪʝʣʴʥʳʭ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ - ʕʈʊ ʜʠʘʤʝʪʨʦʤ 350 ʤʤ ʩ 

ʤʦʥʦʣʠʪʥʳʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʦʙʚʷʟʦʯʥʳʤ ʧʦʷʩʦʤ ʧʦ ʚʝʨʭʫ ʩʚʘʡ. ɿʘʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ 

ʩʪʝʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʣʦʰʥʫʶ ʤʦʥʦʣʠʪʥʫʶ ʟʘʛʣʫʙʣʝʥʥʫʶ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʦʚʘʣʦ ʙʳ ʦʩʳʧʘʥʠʶ ʛʨʫʥʪʘ ʠʟ-ʧʦʜ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʧʦ ʦʪʢʦʧʢʝ 

ʢʦʪʣʦʚʘʥʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʘʨʠʘʥʪʳ ʨʘʩʢʨʝʧʣʝʥʥʳʭ ʰʧʫʥʪʦʚʳʭ ʦʛʨʘʞʜʝʥʠʡ ʢʦʪʣʦʚʘʥʘ ʠʟ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʠ ʩ ʧʦʤʦʱʴʶ 

ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ: ɸ. ɸʥʢʝʨʦʚ "ɸʪʣʘʥʪ";  ɹ. ɸʥʢʝʨʦʚ "ʕʈʊ". 
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ɿʘʢʘʟʯʠʢ, ʠʟʫʯʘʷ ʦʙʘ ʚʘʨʠʘʥʪʘ ʦʛʨʘʞʜʝʥʠʷ ʢʦʪʣʦʚʘʥʘ ʧʨʠʰʝʣ ʢ ʥʝʦʞʠʜʘʥʥʦʤʫ ʠ 

ʩʪʨʘʥʥʦʤʫ ʟʘʢʣʶʯʝʥʠʶ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʜʝʰʝʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʫʩʪʨʦʡʩʪʚʘ ʦʛʨʘʞʜʝʥʠʷ 

ʢʦʪʣʦʚʘʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʥʦʩʪʴʶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʧʨʝʥʝʙʨʝʛʘʝʪʩʷ ʩʤʳʩʣ çʪʝʭʥʠʯʝʩʢʦʡ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠè, ʭʦʪʷ ʧʨʠ ʵʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʠʦʙʨʝʪʘʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤ ʙʳʣ ʟʘʢʘʟʘʥ ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ʧʨʦʝʢʪʘ ʦʛʨʘʞʜʝʥʠʷ 

ʢʦʪʣʦʚʘʥʘ, ʥʦ ʙʝʟ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ 

ʧʨʦʝʢʪʘʭ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʣʴʥʳʭ ʨʘʩʩʪʨʝʣʦʚ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ ʚʟʘʤʝʥ 

ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʧʨʦʝʢʪʝ ʠʩʢʣʶʯʝʥʦ  ʫʩʪʨʦʡʩʪʚʦ ʩʧʣʦʰʥʦʡ 

ʰʧʫʥʪʦʚʦʡ ʩʪʝʥʳ (ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʩʥʦʚʘʥʠʷ ʧʦʜ ʬʫʥʜʘʤʝʥʪʘʤʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʦʛʦ ʜʦʤʘ) 

ʥʘ ʫʯʘʩʪʢʝ ʧʨʠʤʳʢʘʥʠʷ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʞʠʣʦʤʫ ʜʦʤʫ [8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 

18, 19, 20, 21, 22, 23, 24, 25, 26]. ɼʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʫʩʠʣʠʡ ʦʪ ʛʨʫʥʪʘ ʠ 

ʧʝʨʝʜʘʯʠ ʠʭ ʥʘ ʨʘʩʩʪʨʝʣʳ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʧʦʷʩ ʠʟ ʩʧʘʨʝʥʥʳʭ 

ʰʚʝʣʣʝʨʦʚ 50ɹ2. ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʨʘʩʩʪʨʝʣʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʳʚʰʠʝ ʚ 

ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʪʘʣʴʥʳʝ ʪʨʫʙʳ. ʇʨʠ ʯʝʤ ʦʥʠ ʚʳʧʦʣʥʝʥʳ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ). ʇʨʠ 

ʦʪʨʳʚʢʝ ʢʦʪʣʦʚʘʥʘ ʙʳʚʰʠʝ ʚ ʫʧʦʪʨʝʙʣʝʥʠʠ ʪʨʫʙʳ ʨʘʩʩʪʨʝʣʘ ʧʦʣʫʯʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ (ʧʨʦʛʠʙʳ, ʩʤʷʪʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʘʣʳ ʛʨʫʥʪʘ ʠ ʘʩʬʘʣʴʪʘ), 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʰʧʫʥʪʦʚʘʷ ʩʪʝʥʘ ʠʟ ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʧʦʣʫʯʠʣʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʪʦʨʦʥʫ ʢʦʪʣʦʚʘʥʘ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʠʝ ʩʧʣʦʰʥʳʭ ʟʘʛʨʘʜʠʪʝʣʴʥʳʭ 

ʰʧʫʥʪʦʚʳʭ ʩʪʝʥ ʥʘ ʫʯʘʩʪʢʘʭ ʧʨʠʤʳʢʘʥʠʷ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʞʠʣʦʤʫ ʜʦʤʫ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ ʧʦ ʦʪʨʳʪʠʶ ʢʦʪʣʦʚʘʥʘ ʧʨʠʚʝʣʦ ʢ ʚʳʚʘʣʠʚʘʥʠʶ ʛʨʫʥʪʘ ʠʟ-ʧʦʜ 

ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʞʠʣʦʡ ʜʦʤ ʧʦʣʫʯʠʣ 

ʤʛʥʦʚʝʥʥʫʶ ʚʝʨʪʠʢʘʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʷʚʠʚʰʠʝʩʷ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʪʨʝʱʠʥʳ ʥʘ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʬʘʩʘʜʦʚ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʚʦ 

ʚʨʝʤʝʥʠ. ʉʨʦʯʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʚʝʨʪʠʢʘʣʴʥʳʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʦʩʘʜʦʯʥʳʭ ʤʘʨʦʢ (ʨʠʩ. 2, 3) ʧʦʜʪʚʝʨʜʠʣ ʭʫʜʰʠʝ ʦʧʘʩʝʥʠʷ. ʏʘʩʪʴ ʞʠʣʦʛʦ 

ʜʦʤʘ ʩʦ ʩʪʦʨʦʥʳ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʩʝʣ ʠ ʧʨʦʜʦʣʞʘʝʪ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ (ʩʤ. ʨʠʩ. 4). 

ɿʘʢʘʟʯʠʢ ʩʨʦʯʥʦ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʮʝʤʝʥʪʘʮʠʦʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʦʩʥʦʚʘʥʠʷ ʠ ʥʝʤʝʜʣʝʥʥʦʛʦ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ (ʩʤ. ʨʠʩ. 4). 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʜʘʞʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʮʝʤʝʥʪʘʮʠʠ ʦʩʥʦʚʘʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʣʠ 

ʨʘʟʚʠʚʘʪʴʩʷ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʜʝʬʦʨʤʘʮʠʠ ʫʞʝ ʧʨʝʚʳʰʝʥʳ. 

ʅʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʝʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʦʩʘʜʦʯʥʘʷ ʤʘʨʢʘ ʧʦʣʫʯʠʣʘ ʚʝʨʪʠʢʘʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ 52,0 ʤʤ (ʩʤ. ʨʠʩ. 5) ʧʨʠ ʜʦʧʫʩʪʠʤʦʤ ʟʥʘʯʝʥʠʠ 20,0 ʤʤ. 

 

 
ʈʠʩʫʥʦʢ 2. ʇʣʘʥ ʪʠʧʦʚʦʛʦ ʵʪʘʞʘ ʧʷʪʠʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ  ʩʦ ʩʭʝʤʦʡ ʫʩʪʘʥʦʚʢʠ ʦʩʘʜʦʯʥʳʭ ʤʘʨʦʢ 1-25. 
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ʈʠʩʫʥʦʢ 3. ɻʣʘʚʥʳʡ ʬʘʩʘʜ ʧʷʪʠʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʩ ʫʢʘʟʘʥʠʝʤ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʪʨʝʱʠʥ. 

 

 
ʈʠʩʫʥʦʢ 4. ɺʝʨʪʠʢʘʣʴʥʘʷ ʧʨʠʚʷʟʢʘ ʩʪʨʦʷʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʠ ʮʝʤʝʥʪʘʮʠʦʥʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʦʤʘ ˉ1 ʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ. 
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ʈʠʩʫʥʦʢ 5. ɻʨʘʬʠʢʠ ʦʩʘʜʦʢ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʨʦʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚʦʢʨʫʛ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʦʤʘ. 1-25 - 

ʦʩʘʜʦʯʥʳʝ ʤʘʨʢʠ. 

 
ɺʦ ʠʟʙʝʞʘʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʜʝʬʦʨʤʘʮʠʡ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʟʘʢʘʟʯʠʢ 

ʦʧʷʪʴ ʦʙʨʘʪʠʣʩʷ ʢ ʥʘʤ (ʆʆʆ ʅʇʌ çʌʆʈʉʊè) ʩ ʧʨʦʩʴʙʦʡ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʫʩʠʣʝʥʠʷ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʝʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʝʛʦ ʫʩʠʣʝʥʠʶ. ɹʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʛʝʦʪʝʭʥʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ 

ʙʫʨʦʠʥʴʝʢʮʠʦʥʥʳʭ ʩʚʘʡ (ʩʚʘʠ ʕʈʊ) [8-26], ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʘʷ ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʥʳʭ ʩʣʫʯʘʝʚ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʦʣʴʢʦ ʙʣʘʛʦʜʘʨʷ ʫʩʠʣʝʥʠʶ ʦʩʥʦʚʘʥʠʷ 

ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʦʙʣʝʤʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʧʦ ʵʪʦʡ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ [8-26] 

ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʠʝ ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 1) 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ ʠ 2) ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʚʝʨʪʠʢʘʣʴʥʳʤʠ 

ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʦʩʘʜʦʯʥʳʭ ʤʘʨʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
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ʅʠʞʝ ʚ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʦʪ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʦʚ ʧʦ ʫʩʠʣʝʥʠʶ ʦʩʥʦʚʘʥʠʷ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʷʪʠʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. 

ʊʘʙʣʠʮʘ 1 

ɻʝʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. 

ˉˉ 

ʧʨʦʝʢʪʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ 

ʄʝʨʦʧʨʠʷʪʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ 

ʜʣʷ ʟʘʱʠʪʳ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʟʜʘʥʠʷ 

ʆʩʫʱʝʩʪʚʣʝʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ 

ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʳʭ 

ʨʘʙʦʪ 

1 

ʈʘʩʢʨʝʧʣʝʥʥʘʷ 

ʧʦʜʧʦʨʥʘʷ ʩʪʝʥʘ ʠʟ 

ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʠ 

ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ 

"ɸʪʣʘʥʪ" ʚ ʜʚʘ ʷʨʫʩʘ 

ʥʝʪ ʇʨʦʝʢʪ ʦʪʤʝʥʝʥ ʥʝʪ  

2 

ʈʘʩʢʨʝʧʣʝʥʥʘʷ 

ʧʦʜʧʦʨʥʘʷ ʩʪʝʥʘ ʠʟ 

ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʠ 

ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ 

ʕʈʊ ʚ ʪʨʠ ʷʨʫʩʘ 

ɿʘʧʨʦʝʢʪʠʨʦʚʘʥʘ 

ʩʧʣʦʰʥʘʷ ʩʪʝʥʘ 

ʠʟ 

ʙʫʨʦʢʘʩʘʪʝʣʴʥʳʭ 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ 

ʩʚʘʡ ʕʈʊ 

ʇʨʦʝʢʪ ʦʪʤʝʥʝʥ ʥʝʪ  

3 

ʈʘʩʢʨʝʧʣʝʥʥʘʷ 

ʧʦʜʧʦʨʥʘʷ ʩʪʝʥʘ ʠʟ 

ʩʪʘʣʴʥʳʭ ʪʨʫʙ ʠ ʜʚʫʭ 

ʧʦʷʩʦʚ ʨʘʩʩʪʨʝʣʦʚ 

ɿʘʧʨʦʝʢʪʠʨʦʚʘʥʘ 

ʟʘʙʠʨʢʘ ʠʟ 

ʜʝʨʝʚʷʥʥʳʭ ʜʦʩʦʢ 

ʪʦʣʱʠʥʦʡ 40 ʤʤ 

ʇʨʦʝʢʪ 

ʦʩʫʱʝʩʪʚʣʝʥ ʩ 

ʨʘʩʩʪʨʝʣʘʤʠ ʚ 

ʦʜʠʥ ʧʦʷʩ 

1. ɺʳʧʦʣʥʝʥʦ 

ʮʝʤʝʥʪʘʮʠʦʥʥʦʝ 

ʟʘʢʨʝʧʣʝʥʠʝ 

ʦʩʥʦʚʘʥʠʷ; 

2. ʇʨʦʠʟʚʝʜʝʥʦ 

ʫʩʠʣʝʥʠʝ 

ʦʩʥʦʚʘʥʠʷ 

ʬʫʥʜʘʤʝʥʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʜʦʤʘ. 

1. ɼʝʬʦʨʤʘʮʠʠ 

ʜʦʤʘ 

ʧʨʦʜʦʣʞʘʶʪʩʷ; 

2. ɼʝʬʦʨʤʘʮʠʠ 

ʜʦʤʘ 

ʧʨʝʢʨʘʱʝʥʳ 

 

ɺʳʚʦʜʳ 

1. ɺ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʥʝʙʨʝʞʝʥʠʝ 

ʧʨʠʥʮʠʧʘ çʪʝʭʥʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠè ʚ ʫʛʦʜʫ ʜʦʩʪʠʞʝʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʷʭ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ; 

2. ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʨʠʦʙʨʝʪʝʥʥʘʷ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴè ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʥʫʣʠʪʴʩʷ ʠʣʠ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʫʩʪʨʦʡʩʪʚʘ 

ʦʛʨʘʞʜʝʥʠʷ ʢʦʪʣʦʚʘʥʘ ʚ ʠʪʦʛʝ ʦʢʘʞʝʪʩʷ ʥʘʤʥʦʛʦ ʜʦʨʦʞʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʫʜʣʠʥʷʪʩʷ ʩʨʦʢʠ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʨʷʜʦʢ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦ-ʀʨʢʫʪʩʢʦʡ ʊʕʎ, ʪʘʢʞʝ ʦʙʱʠʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʧʦ 

ʫʩʪʘʥʦʚʣʝʥʠʶ ʛʨʘʥʠʮ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ. ɻʨʘʥʠʮʳ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʠʟʤʝʨʝʥʠʡ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʥʠʪʘʨʥʦ-ʠʟʤʝʥʝʥʠʷ ʟʘʱʠʪʥʘʷ ʜʦʣʞʥʳ ʟʦʥʘ, ʨʠʩʢʠ ʊʕʎ, 

ʫʪʚʝʨʞʜʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ, ʟʘʢʦʥʘ ʛʨʘʥʠʮʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ. 

 

Abstract 

This article discusses the procedure for establishing the boundaries of the sanitary 

protection zone on the territory of the Novo-Irkutsk TPP, as well as general norms and rules for 

establishing the boundaries of sanitary protection zones. The boundaries of the sanitary 

protection zone were established based on the analysis of the results of laboratory studies and 

measurements of atmospheric air and soils. 

Keywords: sanitary protection zone, thermal power plant, territory, borders, safety, 

hygienic standards. 

  

 ʉʘʥʠʪʘʨʥʦ- ʟʘʱʠʪʥʘʷ ʟʦʥʘ (ʉɿɿ) ï ʦʩʦʙʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤ 

ʥʘʟʥʘʯʝʥʠʝʤ, ʦʢʨʫʞʘʶʱʘʷ ʦʙʲʝʢʪʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʦʙʲʝʢʪʦʤ ʠ ʪʝʨʨʠʪʦʨʠʝʡ, ʛʜʝ ʩʘʥʠʪʘʨʥʳʝ  ʥʦʨʤʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʤ, ʘ ʨʠʩʢʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ. 

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʩʘʥʠʪʘʨʥʦ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷè ʦʪ 

30.03.1999 ʛ. ˉ 52- ʌɿ, ʚʦʢʨʫʛ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚ, ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ  ʩʧʝʮʠʘʣʴʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʩ ʦʩʦʙʳʤ ʨʝʞʠʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦ ʝʩʪʴ ʉɿɿ. ʈʘʟʤʝʨ ʉɿɿ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ (ʭʠʤʠʯʝʩʢʦʛʦ, 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ) ʜʦ ʟʥʘʯʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ 

ʥʦʨʤʘʪʠʚʘʤʠ, ʘ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ I ʠ II ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ - ʢʘʢ ʜʦ ʟʥʘʯʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʛʠʛʠʝʥʠʯʝʩʢʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ, ʪʘʢ ʠ ʜʦ ʚʝʣʠʯʠʥ ʧʨʠʝʤʣʝʤʦʛʦ ʨʠʩʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʥʘʩʝʣʝʥʠʷ [1]. 

ʇʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʉɿɿ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʥʳʤ ʙʘʨʴʝʨʦʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ  ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ʚ ʰʪʘʪʥʦʤ 

ʨʝʞʠʤʝ [3]. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 3 ʤʘʨʪʘ 2018 ʛ. N 222 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʧʨʘʚʠʣ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -151- 

 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʩʘʥʠʪʘʨʥʦ- ʟʘʱʠʪʥʳʭ ʟʦʥè ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʫʩʪʘʥʦʚʣʝʥʠʷ, 

ʠʟʤʝʥʝʥʠʷ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʵʪʠʭ ʟʦʥʘʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʅʘʩʪʦʷʱʠʤ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ  ʦʧʨʝʜʝʣʝʥʳ:  

 ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʩʘʥʠʪʘʨʥʦ- ʟʘʱʠʪʥʳʝ ʟʦʥʳ ( ʉɿɿ);  

 ʧʦʨʷʜʦʢ ʠ ʦʩʥʦʚʘʥʠʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ, ʠʟʤʝʥʝʥʠʠ ʠʣʠ 

ʧʨʝʢʨʘʱʝʥʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉɿɿ;  

 ʜʦʧʫʩʪʠʤʳʝ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʨʝʜʝʣʘʭ ʉɿɿ;  

 ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʷʚʣʝʥʠʶ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ, ʠʟʤʝʥʝʥʠʠ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʠ 

ʉɿɿ, ʧʨʠʣʘʛʘʝʤʳʤ ʢ  ʥʠʤ ʜʦʢʫʤʝʥʪʘʤ ʠ ʢʨʫʛ ʣʠʮ, ʦʙʨʘʱʘʶʱʠʭʩʷ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʷʚʣʝʥʠʝʤ;  

 ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʨʝʰʝʥʠʡ ʦ ʩʦʟʜʘʥʠʠ, ʠʟʤʝʥʝʥʠʠ ʠʣʠ 

ʧʨʝʢʨʘʱʝʥʠʠ ʉɿɿ;  

 ʦʩʥʦʚʘʥʠʷ ʦʪʢʘʟʘ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʉɿɿ [2]. 

ʇʦ ʢʣʘʩʩʘʤ ʦʧʘʩʥʦʩʪʠ, ʊʕʎ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 1, 2, 3 ʢʣʘʩʩʳ ʦʧʘʩʥʦʩʪʠ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʩʚʦʝʥʥʦʛʦ ʢʣʘʩʩʘ ʜʣʷ ʊʕʎ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʘʥʠʪʘʨʥʦ- ʟʘʱʠʪʥʘʷ ʟʦʥʘ. 

ʊʕʎ 1 ʢʣʘʩʩʘ ʠʤʝʝʪ ʩʘʥʠʪʘʨʥʦ ʟʘʱʠʪʥʫʶ ʟʦʥʫ 1000 ʤ. ʕʪʦʪ ʢʣʘʩʩ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʪʝʧʣʦʚʳʤ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤ ʩ ʤʦʱʥʦʩʪʴʶ 600  ʤɺʪ ʠ ʙʦʣʝʝ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʫʛʣʝʤ ʠ 

ʤʘʟʫʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ. 

ʊʕʎ 2 ʢʣʘʩʩʘ ʠʤʝʝʪ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʫʶ ʟʦʥʫ 500 ʤ ʠ ʨʘʙʦʪʘʝʪ: 

 ʩ ʤʦʱʥʦʩʪʴʶ 200 ɻʢʘʣ ʠ ʙʦʣʝʝ ʥʘ ʫʛʦʣʴʥʦʤ ʠ ʤʘʟʫʪʥʦʤ ʪʦʧʣʠʚʝ; 

 ʩ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʴʶ 600 ʤɺʪ ʠ ʚʳʰʝ, 

ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʛʘʟʦʚʦʤ ʠ ʛʘʟʦ-ʤʘʟʫʪʥʦʤ ʪʦʧʣʠʚʝ. 

ʊʕʎ 3 ʢʣʘʩʩʘ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 200 ɻʢʘʣ ʠ ʙʦʣʝʝ, ʠʩʧʦʣʴʟʫʝʪ ʚ ʨʘʙʦʪʝ ʛʘʟʦʚʦʝ ʠ 

ʛʘʟʦ-ʤʘʟʫʪʥʦʝ ʪʦʧʣʠʚʦ (ʢʘʢ ʨʝʟʝʨʚʥʦʝ). ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ ï 300 ʤ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʮ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦ-

ʀʨʢʫʪʩʢʦʡ ʊʕʎ, ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ: 

 ʇʨʦʪʦʢʦʣ ʧʨʦʝʢʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʅʦʚʦ-

ʀʨʢʫʪʩʢʦʡ ʊʕʎ ʬʠʣʠʘʣʘ ʆɸʆ çʀʨʢʫʪʩʢʵʥʝʨʛʦè; 

 ʕʢʩʧʝʨʪʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʘʥʠʪʘʨʥʦ - ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʜʣʷ ʦʩʥʦʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʅʦʚʦ 

- ʀʨʢʫʪʩʢʦʡ ʊʕʎ ʬʠʣʠʘʣʘ ʆɸʆ "ʀʨʢʫʪʩʢʵʥʝʨʛʦè; 

 ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʨʘʟʤʝʨʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ 

ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʅʦʚʦ 

ʀʨʢʫʪʩʢʦʡ ʊʕʎ, ʘʥʘʣʠʟ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʨʘʟʤʝʨʘ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʅʦʚʦ ʀʨʢʫʪʩʢʦʡ ʊʕʎ; 

 ʆʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ; 

 ʇʣʘʥ ʛʨʘʥʠʮ ʦʙʲʝʢʪʘ; 

 ʋʚʝʜʦʤʣʝʥʠʝ ʦ ʚʥʝʩʝʥʠʠ ʚ ɻʂʅ ʩʚʝʜʝʥʠʡ ʦʙ ʦʭʨʘʥʥʦʡ ʟʦʥʝ ʠ ʛʨʘʥʠʮʘʭ. 

ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ, 

ʧʣʘʥʠʨʫʝʤʳʭ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʷʚʣʷʶʱʠʭʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ, ʚ ʩʣʫʯʘʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘ ʢʦʥʪʫʨʘʤʠ 

ʦʙʲʝʢʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ, ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʝʚʳʰʘʶʱʝʛʦ 

ʩʘʥʠʪʘʨʥʦ- ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.2.1 ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03, ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʨʘʟʤʝʨ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʦʩʥʦʚʘʥ ʧʨʦʝʢʪʦʤ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʩ 



-152- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʨʘʩʯʝʪʘʤʠ ʦʞʠʜʘʝʤʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ (ʩ ʫʯʝʪʦʤ ʬʦʥʘ) ʠ ʫʨʦʚʥʝʡ 

ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʠ ʧʦʜʪʚʝʨʞʜʝʥ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ [4]. 

ʅʘ ʨʠʩʫʥʢʝ 2, ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ ʅʦʚʦ-ʀʨʢʫʪʩʢʦʡ ʊʕʎ ʚ 

ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʠʪʦʛʦʚʳʝ ʛʨʘʥʠʮʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ. 

 

 
ʈʠʩʫʥʦʢ 2. ɻʨʘʥʠʮʳ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʅʦʚʦ ï ʀʨʢʫʪʩʢʦʡ ʊʕʎ ʥʘ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ. 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʠʟʤʝʨʝʥʥʳʭ ʚ ʢʦʥʪʨʦʣʴʥʳʭ 

ʪʦʯʢʘʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʫʨʦʚʥʝʡ ʰʫʤʘ ʨʘʩʯʝʪʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ çʆʙʦʩʥʦʚʘʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʛʨʘʥʠʮ ʨʘʩʯʝʪʥʦʡ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʬʠʣʠʘʣʘ ʆɸʆ çʀʨʢʫʪʩʢʵʥʝʨʛʦè ʅʦʚʦ- ʀʨʢʫʪʩʢʘʷ ʊʕʎ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʚ ʩʦʩʪʘʚʝ ʇʨʦʝʢʪʘ ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʨʦʚʝʜʝʥʥʳʤʠ ʚ ʭʦʜʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʠʟʤʝʨʝʥʠʷʤʠ. 

ɸʥʘʣʠʟ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ, ʨʝʟʫʣʴʪʘʪʘʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʟʘʤʝʨʦʚ, ʦʮʝʥʢʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʤʧʣʦʱʘʜʢʠ ʬʠʣʠʘʣʘ 

ʆɸʆ çʀʨʢʫʪʩʢʵʥʝʨʛʦè ʅʦʚʦ-ʀʨʢʫʪʩʢʘʷ ʊʕʎè ʚ ʧʨʝʜʝʣʘʭ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʨʘʟʤʝʨʳ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ ʟʦʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ ʟʦʥʘ ʊʕʎ, ʜʦʣʞʥʘ 

ʦʪʜʝʣʷʪʴ ʪʝʨʨʠʪʦʨʠʶ ʦʙʲʝʢʪʘ ʦʪ ʤʝʩʪ ʜʣʷ ʦʪʜʳʭʘ, ʞʠʣʳʭ ʨʘʡʦʥʦʚ, ʩʘʜʦʚʦʜʩʪʚ, ʪʶʨʝʤ, 

ʢʫʨʦʨʪʦʚ ʠ ʪ.ʜ. ʊʝʧʣʦʚʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʶ. 

ʀʟ-ʟʘ ʚʳʙʨʦʩʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʫʛʣʝʢʠʩʣʳʡ ʠ ʫʛʘʨʥʳʡ ʛʘʟ, 

ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʦʢʩʠʜ ʩʝʨʳ, ʦʢʩʠʜ ʘʟʦʪʘ ʠ ʧʨʦʯʠʭ, ʧʨʦʞʠʚʘʥʠʝ ʚʙʣʠʟʠ ʊʕʎ ʥʝʩʝʪ ʚʨʝʜ 

ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ ʠ ʵʢʦʣʦʛʠʠ, ʧʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʝʸ ʦʪʜʝʣʠʪʴ, ʯʪʦ ʠ ʙʳʣʦ ʩʜʝʣʘʥʦ. 

***  

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ "ʆ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷ" ʦʪ 30.03.1999 N 52-

ʌɿ (ʧʦʩʣʝʜʥʷʷ ʨʝʜʘʢʮʠʷ). 

2. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 3 ʤʘʨʪʘ 2018 ʛ. N 222 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ 

ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʭ ʟʦʥ" (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ). 

3. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɻʣʘʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʈʌ ʦʪ 25 ʩʝʥʪʷʙʨʷ 2007 ʛ. N 74 "ʆ 

ʚʚʝʜʝʥʠʠ ʚ ʜʝʡʩʪʚʠʝ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤʘʪʠʚʦʚ ʉʘʥʇʠʅ 

2.2.1/2.1.1.1200-03 "ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ ʠ ʩʘʥʠʪʘʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ" (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ). 

4. ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ ʉʘʥʇʠʅ 2.2.1/2.1.1.1200-03 "ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ 

ʟʦʥʳ ʠ ʩʘʥʠʪʘʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ" (ʫʪʚ. ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ 

ɻʣʘʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ ʈʌ ʦʪ 25 ʩʝʥʪʷʙʨʷ 2007 ʛ. N 74) ʉ ʠʟʤʝʥʝʥʠʷʤʠ ʠ 

ʜʦʧʦʣʥʝʥʠʷʤʠ ʦʪ: 28 ʬʝʚʨʘʣʷ 2022 ʛ. 
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ɸʥʥʦʪʘʮʠʷ  

ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʚʦʝʥʠʷ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʚʠʪʦʩʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʙʣʘʛʦʜʘʨʷ ʨʝʰʝʥʠʶ ʢʦʪʦʨʦʡ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʡ ʜʦʙʳʯʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʥʦʚʳʝ ʤʝʩʪʘ 

ʦʙʠʪʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʣʘʞʥʦʩʪʴ ʛʨʫʥʪʘ, ʛʨʫʥʪʳ ʥʝʢʦʥʜʠʮʠʦʥʥʳʝ, 

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʝ ʛʨʫʥʪʳ, ʩʫʢʮʝʩʩʠʷ, ʪʝʧʣʦʚʦʡ ʜʠʦʜ, ʚʳʩʦʪʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʝʧʣʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʨʦʞʥʦʡ ʥʘʩʳʧʠ. 

 

Abstract 

The main problem of developing such areas with characteristic climatic features is the 

underdevelopment of infrastructure and transport links. The construction of road surfaces in the 

conditions of the Far North is a primary task, thanks to the solution of which it will be possible to 

freely extract mineral raw materials and migrate the population to new habitats. 

Keywords: soil moisture, substandard soils, permafrost soils, succession, thermal diode, 

height of natural thermal stability of the road embankment. 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ 

ʛʨʫʥʪʦʚ. 

ʇʨʠʥʮʠʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʥʘʩʳʧʝʡ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʳʩʦʪʦʡ ʜʦ 3 ʤ) ʚ 

ʨʘʡʦʥʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ, ʚʢʣʶʯʘʶʱʠʡ ʫʢʣʘʜʢʫ ʩʣʦʸʚ 

ʧʝʨʝʫʚʣʘʞʥʸʥʥʦʛʦ ʠ (ʠʣʠ) ʤʸʨʟʣʦʛʦ (ʥʝʢʦʥʜʠʮʠʦʥʥʦʛʦ) ʛʨʫʥʪʘ ʠ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʠʟ 

ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʠʣʠ ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ ʩ ʜʦʧʫʱʝʥʠʝʤ ʧʦʩʣʝʜʫʶʱʝʛʦ ʯʘʩʪʠʯʥʦʛʦ 

ʦʪʪʘʠʚʘʥʠʷ ʛʨʫʥʪʦʚ ʚʝʯʥʦʤʸʨʟʣʦʛʦ ʦʩʥʦʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʪʝʤ, 

ʯʪʦ ʩ ʮʝʣʴʶ: -  ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʨʦʞʥʳʭ ʥʘʩʳʧʝʡ ʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ (ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʥʘ ʙʣʠʞʘʡʰʠʝ 100 ʣʝʪ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ) ʫʩʠʣʠʚʘʶʪ ʜʝʡʩʪʚʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ 

çʧʦʜʟʘʨʷʜʢʠè ʭʦʣʦʜʦʤ ʠʭ ʚʝʯʥʦʤʸʨʟʣʦʛʦ ʦʩʥʦʚʘʥʠʷ ʵʬʬʝʢʪʦʤ çʪʝʧʣʦʚʦʛʦ ʜʠʦʜʘè; -  

ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʥʦʩʪʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʦʚ ʩʦʦʨʫʞʝʥʠʷ ʜʦʨʦʞʥʳʭ 

ʥʘʩʳʧʝʡ ʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ 

ʤʝʩʪʥʳʭ ʛʨʫʥʪʦʚ (ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʭ ʠ (ʠʣʠ) ʤʸʨʟʣʳʭ, ʥʘʧʨʠʤʝʨ ʛʣʠʥʠʩʪʳʭ, ʪʦʨʬʷʥʳʭ, 

ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʭ, ʩ ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʤ ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ ʙʦʣʝʝ 30 % ʠ ʜʨ.) ʩ 

ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʚʥʝʩʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ; -  ʫʩʠʣʝʥʠʷ 

ʛʘʰʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʝʡ ʩʪʨʦʠʪʝʣʴʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʩʘʜʢʠ ʚ ʯʘʩʪʠʯʥʦ 

ʦʪʪʘʠʚʘʶʱʝʤ ʠ ʧʦʩʪʝʧʝʥʥʦ (1ï2 ʪʸʧʣʳʭ ʧʝʨʠʦʜʘ) ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʤʩʷ ʤʸʨʟʣʦʤ 

ʦʩʥʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʧʝʨʚʠʯʥʦ ʧʣʘʩʪʠʯʥʳʡ ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʡ ʛʣʠʥʠʩʪʳʡ ʛʨʫʥʪ ʚ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʘʩʳʧʠ (ʞʝʣʘʪʝʣʴʥʦ ʩ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʨʦʩʣʦʡʢʦʡ ʩʚʝʨʭʫ) ʩ 

ʥʝʜʦʧʫʱʝʥʠʝʤ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʪʝʢʘʥʠʷ ʚ ʦʩʘʜʦʯʥʫʶ ʯʘʰʫ ʚʦʜʳ.  

ʇʨʠ ʨʘʩʯʸʪʝ ʛʣʫʙʠʥ ʦʪʪʘʠʚʘʥʠʷ-ʧʨʦʤʝʨʟʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʡ ʜʦʨʦʞʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʩʳʧʠ (ʚʢʣʶʯʘʷ ʦʪʪʘʠʚʘʶʱʠʡ ʩʣʦʡ ʤʸʨʟʣʦʛʦ ʦʩʥʦʚʘʥʠʷ) ʜʦʩʪʠʛʘʝʪʩʷ 

ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʷ ʪʝʧʣʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ ʚ ʦʩʥʦʚʘʥʠʠ ʥʘʩʳʧʠ.  



-154- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʨʠ ʵʪʦʤ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʠ ʦʪʪʘʠʚʘʥʠʷ ʤʥʦʛʦʩʣʦʡʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤ (ʧʨʦʚʝʨʝʥʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ) 

ʬʦʨʤʫʣʘʤ ʩ ʫʯʸʪʦʤ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʚʦʜʳ, ʠʟʤʝʥʝʥʠʷ ʦʙʲʸʤʥʦʡ ʪʝʧʣʦʸʤʢʦʩʪʠ ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʛʨʫʥʪʦʚ ʚ ʪʘʣʦʤ ʠ ʤʸʨʟʣʦʤ ʩʦʩʪʦʷʥʠʠ (ʜʣʷ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʤʝʭʘʥʠʟʤʘ çʪʝʧʣʦʚʦʛʦ ʜʠʦʜʘè ʧʨʠ ʫʩʪʦʷʚʰʝʡʩʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʚʣʘʞʥʦʩʪʠ).  

ʇʨʠʥʮʠʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʫʣʦʞʝʥʥʳʝ ʥʝʩʪʘʙʠʣʴʥʳʝ ʩʣʦʠ (ʉʇ 

34.13330.2012) ʧʝʨʝʫʚʣʘʞʥʸʥʥʦʛʦ ʠ (ʠʣʠ) ʤʸʨʟʣʦʛʦ ʛʨʫʥʪʘ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʫʧʣʦʪʥʷʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʠʭ ʩʪʨʦʠʪʝʣʴʥʦʡ ʫʢʣʘʜʢʝ. ɿʘʪʝʤ ʠʭ ʜʦ ʫʧʣʦʪʥʷʶʪ ʧʨʠ ʫʧʣʦʪʥʝʥʠʠ 

ʚʝʨʭʥʝʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʧʦʩʣʝʜʫʶʱʠʤ ʜʚʠʞʝʥʠʝʤ ʧʦ ʥʘʩʳʧʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ (ʩ ʦʩʥʦʚʘʥʠʝʤ) ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʩʘʜʢʠ ʥʝ ʙʦʣʝʝ 4ï6 ʩʤ/ʛʦʜ (ʠʣʠ ʂʫ 

ʥʝ ʤʝʥʝʝ 0,90). ɺʝʨʭʥʠʡ ʩʣʦʡ ʥʘʩʳʧʠ ʠʟ ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʠʣʠ ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ 

ʫʧʣʦʪʥʷʶʪ ʧʦʩʣʝ ʝʛʦ ʫʢʣʘʜʢʠ ʠʣʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʣʦʪʥʝʥʠʷ ʥʝ ʤʝʥʝʝ 0,96ï0,98. 

ɺʳʩʦʪʫ ʥʘʩʳʧʠ ʥʘʟʥʘʯʘʶʪ ʧʦ ʨʘʩʯʸʪʫ ʥʘ ʩʥʝʛʦʥʝʟʘʥʦʩʠʤʦʩʪʴ, ʥʦ ʥʝ ʤʝʥʝʝ ʚʳʩʦʪʳ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʪʝʧʣʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʨʦʞʥʦʡ ʥʘʩʳʧʠ, ʨʘʚʥʦʡ ʚ ʩʨʝʜʥʝʤ 1,5 ʤ, ʘ 

ʪʦʣʱʠʥʫ ʚʝʨʭʥʝʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʩʣʦʷ ï ʧʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ (ʦʧʳʪʥʳʤ 

ʧʫʪʸʤ) ʠʣʠ ʧʦ ʨʘʩʯʸʪʫ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʥʢʦʩʣʦʡʥʦʡ ʥʘʩʳʧʠ ʥʘ ʩʣʘʙʳʭ 

ʛʨʫʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʩʣʦʝʢ.  

ʈʘʩʯʸʪʥʫʶ (ʫʩʪʦʷʚʰʫʶʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ) ʚʣʘʞʥʦʩʪʴ ʧʝʨʝʫʚʣʘʞʥʸʥʥʦʛʦ 

ʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʘʩʳʧʠ ʧʨʠʥʠʤʘʶʪ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʧʣʦʪʥʝʥʠʷ 0,90 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʦʧʪʠʤʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ (ʪʘʙʣʠʮʘ 2 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠʣʠ ʪʘʙʣʠʮʘ ɺ.12 ʧʨʠʣʦʞʝʥʠʷ ɺ ʉʇ 34.13330.2012) ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʝʛʦ ʥʘʯʘʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʫʢʣʘʜʢʝ (ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʨʘʩʯʸʪʝ 

ʚʨʝʤʝʥʥʦʡ, ʩʪʨʦʠʪʝʣʴʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʦʩʘʜʢʠ).  

ʋʯʸʪ ʪʝʢʫʱʝʛʦ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʦʩʫʱʝʩʪʚʣʷʶʪ ʫʤʝʥʴʰʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʡ ʩʨʝʜʥʝ ʟʠʤʥʝʡ ʨʘʩʯʸʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʥʘ ʚʝʣʠʯʠʥʫ ʧʨʦʛʥʦʟʥʦʛʦ ʧʦʚʳʰʝʥʠʷ (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʥʘ 3 Áʉ). 

ʆʙʱʠʡ ʧʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʥʘ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ ʧʦ ʫʥʠʚʝʨʩʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: - ʧʨʦʣʦʞʝʥʠʝ ʪʨʘʩʩʳ ʜʦʨʦʛʠ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ 

ʥʦʨʤʘʪʠʚʦʚ (ʉʇ 34.13330.2012), ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʤʝʨʟʣʦʪʥʦ-ʛʨʫʥʪʦʚʳʭ 

ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʣʫʯʝʥʠʝ ʨʝʰʝʥʠʷ, ʙʣʠʟʢʦʛʦ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ; -  ʧʦʩʪʨʦʝʥʠʝ 

ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ, ʦʪʚʝʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ (ʉʇ 34.13330.2012), ʢ ʜʦʨʦʛʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʪʝʛʦʨʠʠ; - ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʚ ʢʘʯʝʩʪʚʝ 

ʨʫʢʦʚʦʜʷʱʝʡ ʨʘʙʦʯʝʡ ʦʪʤʝʪʢʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ ʧʨʠʥʠʤʘʝʪʩʷ ʚʳʩʦʪʘ ʥʘʩʳʧʠ, 

ʦʪʚʝʯʘʶʱʘʷ ʫʩʣʦʚʠʷʤ ʩʥʝʛʦʥʝʟʘʥʦʩʠʤʦʩʪʠ, ʥʦ ʥʝ ʤʝʥʝʝ 1,5 ʤ; -  ʚʳʜʝʣʝʥʠʝ ʧʦ 

ʣʘʥʜʰʘʬʪʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʠ ʤʝʨʟʣʦʪʥʦ-ʛʨʫʥʪʦʚʳʤ ʫʩʣʦʚʠʷʤ ʫʯʘʩʪʢʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʦʨʦʞʥʦʡ ʥʘʩʳʧʠ ʠʟ ʙʦʢʦʚʳʭ ʨʝʟʝʨʚʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʢʦʥʮʝ ʚʝʩʝʥʥʝʛʦ ʠ ʜʦ ʩʝʨʝʜʠʥʳ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ); -  ʚʳʜʝʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʦʪʩʳʧʘʝʤʳʭ 

ʟʠʤʦʡ ʠʟ ʨʘʟʨʳʭʣʸʥʥʳʭ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʫʨʦʚʟʨʳʚʥʳʤ ʩʧʦʩʦʙʦʤ) ʤʝʩʪʥʳʭ ʤʸʨʟʣʳʭ ʠ 

ʧʝʨʝʫʚʣʘʞʥʸʥʥʳʭ ʧʨʠ ʦʪʪʘʠʚʘʥʠʠ (ʥʝʢʦʥʜʠʮʠʦʥʥʳʭ) ʛʨʫʥʪʦʚ ʠʟ ʮʝʧʦʯʢʠ ʛʨʫʥʪʦʚʳʭ 

ʢʘʨʴʝʨʦʚ ʙʣʠʞʘʡʰʠʭ ʢ ʪʨʘʩʩʝ (50ï150 ʤ, ʦʩʦʙʝʥʥʦ ʚ ʪʫʥʜʨʝ ʠ ʣʝʩʦʪʫʥʜʨʝ), 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʦʙʲʸʤʫ (ʥʘ 1ï2 ʢʤ ʦʪʩʳʧʢʠ). ʇʦʩʣʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʪʨʘʩʩʦʚʳʭ ʦʟʝʨʢʦʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢ ʥʠʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʦʜʲʝʟʜʥʳʭ ʜʦʨʦʛ ʜʣʷ ʩʪʦʷʥʦʢ ʠ ʢʝʤʧʠʥʛʦʚ; - ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʞʥʳʭ ʥʘʩʳʧʝʡ ʥʘ 

ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʝ ʚ ʣʝʩʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ ʰʠʨʠʥʘ ʧʨʦʩʝʢʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʰʠʨʠʥʳ 

ʥʘʩʳʧʠ ʧʦʥʠʟʫ ʩ ʫʯʸʪʦʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʜʦʨʦʛ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʯʘʩʪʠʯʥʦʡ ʩʨʝʟʢʠ 

ʣʝʩʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʥʘ ʧʦʚʦʨʦʪʘʭ; - ʠʟʳʩʢʘʥʠʝ ʙʣʠʞʘʡʰʠʭ ʢ ʪʨʘʩʩʝ ʢʘʨʴʝʨʦʚ 

ʩ ʢʦʥʜʠʮʠʦʥʥʳʤʠ ʠʣʠ ʜʨʝʥʠʨʫʶʱʠʤʠ ʛʨʫʥʪʘʤʠ ʠ ʢʘʤʝʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʧʦʜʨʘʟʜʝʣʳ 

3.17, 3.18 ʥʦʨʤ [1]) ʜʣʷ ʦʪʩʳʧʢʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ, ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʝʸ 

ʪʦʣʱʠʥʳ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʛʝʦʨʝʰʸʪʦʢ, 
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ʤʝʤʙʨʘʥʳ ʊɽʌʆʅɼ, ʢʘʨʙʦʬʦʣʷ ʠ ʜʨ.; -  ʫʩʪʨʦʡʩʪʚʦ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ ʩ ʧʝʨʝʭʦʜʥʳʤ 

ʧʦʢʨʳʪʠʝʤ, ʫʩʪʦʡʯʠʚʳʤ (ʠ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʳʤ) ʢ ʚʦʟʤʦʞʥʳʤ ʚʨʝʤʝʥʥʳʤ (1ï3 ʛʦʜʘ) 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ (ʦʩʘʜʢʘʤ ʠ ʧʫʯʝʥʠʷʤ), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʱʝʙʸʥʦʯʥʳʭ 

ʩʤʝʩʝʡ, ʤʝʜʣʝʥʥʦʪʚʝʨʜʝʶʱʠʭ ʰʣʘʢʦʚʳʭ, ʰʣʘʤʦʚʳʭ ʩʤʝʩʝʡ ʠ ʪ. ʜ. ɼʦʨʦʞʥʫʶ ʦʜʝʞʜʫ 

ʫʩʪʨʘʠʚʘʶʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʥʘ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʨʦʩʣʦʡʢʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʦʚʤʝʩʪʥʦ ʩ ʧʣʦʩʢʠʤʠ ʧʣʘʩʪʠʢʦʚʳʤʠ ʛʝʦʨʝʰʸʪʢʘʤʠ, ʥʘ ʤʝʤʙʨʘʥʘʭ ʊɽʌʆʅɼ ʠ ʜʨʫʛʠʭ ʜʣʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʦʢ ʠ ʩʥʠʞʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, 

ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʧʨʦʯʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʇʦʩʣʝʜʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʥʝʞʸʩʪʢʦʛʦ ʯʸʨʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦ ʤʝʨʝ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʦʩʘʜʢʠ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ (ʥʝ ʙʦʣʝʝ 5 ʩʤ/ʛʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʧʨʠʤʝʯʘʥʠʡ 1 ʠ 2 ʧʦʜʨʘʟʜʝʣʘ 7.31. ʉʇ 34.13330.2012). 
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ɸʥʥʦʪʘʮʠʷ  

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʵʪʘʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. ɸʩʬʘʣʴʪʦʙʝʪʦʥ ʥʘʰʝʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʆʩʦʙʝʥʥʦ ʩʪʦʠʪ 

ʚʳʜʝʣʠʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ. ʇʨʦʮʝʩʩ ʫʧʣʦʪʥʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʜʦʨʦʞʥʳʤʠ ʢʘʪʢʘʤʠ - 

ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʝʡ ʩʧʝʮʠʬʠʢʦʡ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ 
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Abstract 

Technology of asphalt concrete pavement construction 

A detailed description of all stages of construction to achieve a high-quality result. 

Asphalt concrete has found wide application in construction. It is especially worth highlighting 

its use as a road surface as a common and in-demand material. The process of compacting 

asphalt concrete with road rollers is a complex process with its own specifics and disadvantages. 
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The purpose of this study is to substantiate the availability of technologies for non-stop 

compaction of asphalt concrete pavement with a road roller. 

Keywords: fraction, seal, asphalt concrete, lighthouses, mix, coupling, laying, bitumen, 

seal, roller. 

 

ʇʦʜʛʦʪʦʚʢʘ ʦʩʥʦʚʘʥʠʷ 

ɺʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʜʦʣʛʦʚʝʯʥʦʛʦ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʯʥʦʝ, ʨʦʚʥʦʝ ʠ ʭʦʨʦʰʦ ʫʧʣʦʪʥʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ. 

ɺ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʦʨʦʞʥʳʭ ʦʜʝʞʜ ʧʨʠʤʝʥʷʣʠʩʴ ʱʝʙʝʥʦʯʥʳʝ ʜʚʫʭʩʣʦʡʥʳʝ ʦʩʥʦʚʘʥʠʷ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʱʝʙʥʷ. ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʟʚʝʩʪʥʷʢʦʚʳʡ 

ʱʝʙʝʥʴ ʬʨʘʢʮʠʠ 20õ40 ʤʤ ð ʥʠʞʥʠʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʷ, ʠ ʧʝʩʯʘʥʳʡ ʱʝʙʝʥʴ (ʤʝʣʢʠʡ) ð 

ʚʝʨʭʥʠʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʫʩʪʨʦʡʩʪʚʘ ʜʚʫʭʩʣʦʡʥʳʭ ʦʩʥʦʚʘʥʠʡ ʠʟ 

ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʱʝʙʥʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

1. ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʱʝʙʥʷ ʨʘʟʤʝʨʦʤ 20õ40 ʤʤ ʢ ʤʝʩʪʫ ʫʢʣʘʜʢʠ; 

2. ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʱʝʙʥʷ ʥʠʞʥʝʛʦ ʩʣʦʷ ʦʩʥʦʚʘʥʠʷ; 

3. ʫʢʘʪʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʩʣʦʷ ʣʝʛʢʠʤ ʢʘʪʢʦʤ; 

4. ʧʨʦʚʝʨʢʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʠʣʷ ʥʠʞʥʝʛʦ ʩʣʦʷ ʦʩʥʦʚʘʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʝ 

ʜʝʬʝʢʪʦʚ; 

5. ʫʧʣʦʪʥʝʥʠʝ ʥʠʞʥʝʛʦ ʩʣʦʷ ʦʩʥʦʚʘʥʠʷ ʪʷʞʝʣʳʤ ʢʘʪʢʦʤ; 

6. ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʤʝʣʢʦʛʦ ʱʝʙʥʷ; 

7. ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʱʝʙʥʷ ʚʝʨʭʥʝʛʦ ʦʩʥʦʚʘʥʠʷ; 

8. ʫʧʣʦʪʥʝʥʠʝ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʦʩʥʦʚʘʥʠʷ ʪʷʞʝʣʳʤ ʢʘʪʢʦʤ. 

ɺʝʩʴ ʮʠʢʣ ʫʧʣʦʪʥʝʥʠʷ ʨʘʟʙʠʚʘʶʪ ʥʘ ʪʨʠ ʧʝʨʠʦʜʘ: ʦʩʘʜʢʘ ʨʦʩʩʳʧʠ ʱʝʙʥʷ, 

ʫʧʣʦʪʥʝʥʠʝ ʨʦʩʩʳʧʠ, ʩʦʟʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʢʠ. ʇʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʦʢʦʥʯʘʥʠʝ ʫʢʘʪʢʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʤʫ ʫʧʣʦʪʥʝʥʠʶ ʦʩʥʦʚʘʥʠʷ, ʯʨʝʟʤʝʨʥʘʷ ʫʢʘʪʢʘ ð ʢ 

ʧʝʨʝʛʨʫʟʢʝ ʦʩʥʦʚʘʥʠʷ, ʪ. ʝ. ʨʘʟʨʫʰʝʥʠʶ ʱʝʙʥʷ, ʥʘʨʫʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʝʨʠʦʜ ʦʩʘʜʢʠ ʨʦʩʩʳʧʠ ʱʝʙʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʚʦʣʥ ʧʝʨʝʜ ʚʘʣʴʮʘʤʠ ʢʘʪʢʘ, ʘ ʧʝʨʠʦʜ ʫʧʣʦʪʥʝʥʠʷ ʨʦʩʩʳʧʠ ï 

ʧʦ ʨʘʟʜʘʚʣʠʚʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʱʝʙʝʥʦʢ ʨʘʟʤʝʨʦʤ 35õ50 ʤʤ, ʧʦʜʣʦʞʝʥʥʳʭ ʧʦʜ ʚʘʣʝʮ 

ʢʘʪʢʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʫʧʣʦʪʥʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʝʨʷʶʪ ʝʛʦ ʨʦʚʥʦʩʪʴ ʠ 

ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ. ʈʦʚʥʦʩʪʴ ʧʨʦʚʝʨʷʶʪ ʪʨʝʭʤʝʪʨʦʚʦʡ ʨʝʡʢʦʡ, ʫʢʣʘʜʳʚʘʝʤʦʡ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʜʦʨʦʛʠ. ʇʨʦʩʚʝʪ ʧʦʜ ʨʝʡʢʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ 

ʙʦʣʝʝ 10 ʤʤ. ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ʧʨʦʚʝʨʷʶʪ ʰʘʙʣʦʥʦʤ, ʧʨʠ ʵʪʦʤ ʜʦʧʫʩʪʠʤʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʧʦʧʝʨʝʯʥʦʛʦ ʫʢʣʦʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ Ñ5%. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ ʧʦʢʨʳʪʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʘʷ ʩʤʝʩʴ 

ʫʢʣʘʜʳʚʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʩʫʭʫʶ ʧʦʛʦʜʫ. ɺ ʜʦʞʜʣʠʚʫʶ ʧʦʛʦʜʫ ʥʝʚʦʟʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ 

ʪʨʝʙʫʝʤʦʛʦ ʩʮʝʧʣʝʥʠʷ ʫʢʣʘʜʳʚʘʝʤʦʛʦ ʩʣʦʷ ʩ ʦʩʥʦʚʘʥʠʝʤ ʠʣʠ ʩ ʥʠʞʥʠʤ ʩʣʦʝʤ, ʯʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʦʢʨʳʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʘʷ ʩʤʝʩʴ 

ʧʨʠ ʫʢʣʘʜʢʝ ʚ ʩʳʨʫʶ ʧʦʛʦʜʫ ʚʧʠʪʳʚʘʝʪ ʤʥʦʛʦ ʚʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʘʨʦʦʙʨʘʟʥʦʤ 

ʩʦʩʪʦʷʥʠʠ (ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʩ ʚʣʘʞʥʦʛʦ ʦʩʥʦʚʘʥʠʷ), ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʥʠʞʘʝʪ 

ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʢʨʳʪʠʷ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 

ʨʘʟʙʠʚʦʯʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʟʘʢʨʝʧʣʝʥʠʠ ʰʠʨʠʥʳ ʫʢʣʘʜʳʚʘʝʤʦʡ ʧʦʣʦʩʳ 

ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ ʚʳʥʝʩʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʪʤʝʪʦʢ. ɼʣʷ ʪʦʯʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ 

ʧʨʦʬʠʣʷ ʠ ʦʪʤʝʪʦʢ ʧʝʨʝʜ ʫʢʣʘʜʢʦʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʢʘʭ (ʟʦʥʘ 

ʧʘʨʢʦʚʢʠ) ʚʳʩʪʘʚʣʷʣʠʩʴ ʢʦʥʪʨʦʣʴʥʳʝ ʤʘʷʢʠ, ʚʝʨʭ ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʦʪʤʝʪʢʝ ʫʢʣʘʜʳʚʘʝʤʦʛʦ ʩʣʦʷ ʚ ʨʳʭʣʦʤ ʩʦʩʪʦʷʥʠʠ (ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʧʣʦʪʥʝʥʠʷ 

1,15ð1,2). ʆʩʦʙʝʥʥʦ ʚʘʞʥʘ ʪʘʢʘʷ ʨʘʟʙʠʚʢʘ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ 
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ʥʘ ʰʠʨʦʢʠʭ ʤʘʛʠʩʪʨʘʣʷʭ ʠʣʠ ʧʣʦʱʘʜʷʭ. ʄʘʷʢʠ ʜʝʣʘʣʠʩʴ ʠʟ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, 

ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʦʡ ʪʨʘʤʙʦʚʢʦʡ. ʊʘʢʠʝ ʤʘʷʢʠ ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʦʢʨʳʪʠʠ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʘʚʣʝʥʥʦʡ ʢ ʤʝʩʪʫ ʫʢʣʘʜʢʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, 

ʫʢʣʘʜʳʚʘʝʤʦʡ ʚ ʛʦʨʷʯʝʤ ʩʦʩʪʦʷʥʠʠ, ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 130õ160Ü ʉ. ʇʨʝʚʳʰʝʥʠʝ 

ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʧʝʨʝʛʨʝʚ) ʨʝʟʢʦ ʫʭʫʜʰʘʝʪ ʩʚʦʡʩʪʚʘ ʘʩʬʘʣʴʪʦʚʦʛʦ ʙʝʪʦʥʘ. ʉʤʝʩʴ, 

ʠʤʝʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʥʠʞʝ 130Á ʉ, ʧʣʦʭʦ ʧʦʜʜʘʝʪʩʷ ʫʢʣʘʜʢʝ (ʦʩʦʙʝʥʥʦ ʚʨʫʯʥʫʶ). ʂʨʦʤʝ 

ʪʦʛʦ, ʟʘʪʨʫʜʥʷʝʪʩʷ, ʘ ʠʥʦʛʜʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʫʧʣʦʪʥʝʥʠʝ ʦʩʪʳʚʰʝʡ ʩʤʝʩʠ. 

ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʘʷ ʩʤʝʩʴ, ʠʤʝʶʱʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʫʢʘʟʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, 

ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʙʨʘʢʦʚʘʥʘ ʠ ʚʦʟʚʨʘʱʝʥʘ ʥʘ ʟʘʚʦʜ. 

ʇʝʨʝʜ ʫʢʣʘʜʢʦʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩʤʘʟʳʚʘʶʪ ʙʠʪʫʤʦʤ ʚʩʝ ʚʳʩʪʫʧʘʶʱʠʝ 

ʯʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʪʦʣʱʠʥʳ ʫʩʪʨʘʠʚʘʝʤʦʛʦ ʧʦʢʨʳʪʠʷ (ʣʶʢʠ ʢʦʣʦʜʮʝʚ, ʙʦʨʪʦʚʦʡ ʢʘʤʝʥʴ ʠ ʪ. 

ʜ.). ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʫʢʣʘʜʳʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʤʠ ʘʩʬʘʣʴʪʦʫʢʣʘʜʦʯʥʳʤʠ 

ʤʘʰʠʥʘʤʠ. ʇʨʠ ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʨʘʙʦʪ ʧʨʠʤʝʥʷʶʪ ʨʫʯʥʦʡ ʩʧʦʩʦʙ ʫʢʣʘʜʢʠ. 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʙʳʣʠ ʧʨʦʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ: 

1. ʧʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤʫ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʯʘʩʪʢʫ ʜʦʨʦʛʠ ʟʘʢʨʳʚʘʣʦʩʴ 

ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʰʝʭʦʜʦʚ; ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʵʪʦ ʤʝʩʪʦ 

ʦʛʨʘʞʜʘʣʦʩʴ ʟʘʛʨʘʜʠʪʝʣʴʥʳʤʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ; 

2. ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ 

ʥʝʧʨʝʨʳʚʥʦʝ ʠ ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʝʨʝʨʳʚʳ ʚ ʧʦʩʪʫʧʣʝʥʠʠ ʩʤʝʩʠ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʨʘʙʦʯʠʭ ʰʚʦʚ ʚ ʧʦʢʨʳʪʠʠ, ʫʭʫʜʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʨʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʛʦʨʷʯʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ, ʘ 

ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʧʨʦʩʪʦʠ ʚ ʨʘʙʦʪʝ. ʇʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʧʦʩʪʫʧʣʝʥʠʠ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʢʦʛʜʘ ʚ ʦʪʜʝʣʴʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ 

ʧʦʩʪʫʧʘʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʩʤʝʩʠ, ʧʨʠʭʦʜʠʪʩʷ ʟʘʜʝʨʞʠʚʘʪʴ ʨʘʟʛʨʫʟʢʫ 

ʘʚʪʦʤʦʙʠʣʝʡ, ʪʘʢ ʢʘʢ ʨʘʟʛʨʫʞʝʥʥʘʷ ʩʤʝʩʴ ʙʳʩʪʨʝʝ ʦʩʪʳʚʘʝʪ. ɺʩʝ ʵʪʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ; 

3. ʚʩʷʢʦʝ ʩʦʧʨʷʞʝʥʠʝ ʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʩʦ ʩʪʘʨʳʤ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʨʘʙʦʯʠʝ 

ʰʚʳ, ʧʦʣʫʯʘʶʱʠʝʩʷ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʥʦʚʦʛʦ ʧʦʢʨʳʪʠʷ, ʷʚʣʷʶʪʩʷ ʩʣʘʙʳʤ 

ʤʝʩʪʦʤ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʤ ʚʧʦʩʣʝʜʩʪʚʠʠ ʨʘʟʨʫʰʝʥʠʶ. ʇʦʵʪʦʤʫ 

ʩʦʧʨʷʞʝʥʠʷʤ ʧʦʣʦʩ ʧʦʢʨʳʪʠʷ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʈʘʙʦʪʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʫʩʪʨʘʠʚʘʝʤʦʝ ʧʦʢʨʳʪʠʝ ʙʳʣʦ 

ʙʝʩʰʦʚʥʳʤ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʢʘʞʜʘʷ ʧʦʩʣʝʜʫʶʱʘʷ ʧʨʦʜʦʣʴʥʘʷ ʧʦʣʦʩʘ 

ʧʦʢʨʳʪʠʷ, ʫʢʣʘʜʳʚʘʝʤʘʷ ʘʩʬʘʣʴʪʦʫʢʣʘʜʯʠʢʦʤ ʠʣʠ ʞʝ ʚʨʫʯʥʫʶ, ʜʦʣʞʥʘ 

ʧʨʠʤʳʢʘʪʴ ʢ ʝʱʝ ʥʝ ʦʩʪʳʚʰʝʡ ʩʤʝʩʠ ʧʨʝʜʳʜʫʱʝʡ ʧʦʣʦʩʳ. 

4. ʜʣʷ ʣʫʯʰʝʛʦ ʩʮʝʧʣʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʙʝʩʰʦʚʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʫʢʣʘʜʢʦʡ ʥʦʚʦʛʦ ʩʣʦʷ ʢʨʘʡ ʫʞʝ ʟʘʩʪʳʚʰʝʛʦ ʩʣʦʷ 

ʦʪʦʛʨʝʚʘʣʩʷ ʛʦʨʷʯʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ. ʂʨʦʤʢʫ ʩʪʘʨʦʛʦ 

ʧʦʢʨʳʪʠʷ ʜʝʣʘʣʘʩʴ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʩʤʘʟʳʚʘʣʘʩʴ ʛʦʨʷʯʠʤ ʙʠʪʫʤʦʤ. 

ʋʧʣʦʪʥʝʥʠʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʅʝʦʙʭʦʜʠʤʳʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʣʠʰʴ 

ʧʦʩʣʝ ʥʘʜʣʝʞʘʱʝʛʦ ʫʧʣʦʪʥʝʥʠʷ. ʇʨʠ ʫʧʣʦʪʥʝʥʠʠ ʛʦʨʷʯʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ, ʠʭ ʚʟʘʠʤʥʦʝ ʩʙʣʠʞʝʥʠʝ; ʯʘʩʪʠʯʥʦʝ, 

ʚʪrʝʩʥʝʥʠʝ ʟʘʱʝʤʣʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʩʤʝʩʠ ʙʠʪʫʤʘ, ʟʘʧʦʣʥʷʶʱʝʛʦ 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʤʝʞʟʝʨʥʦʚʳʝ ʧʫʩʪʦʪʳ. ʉʙʣʠʞʝʥʥʳʝ ʯʘʩʪʠʮʳ ʦʩʪʘʶʪʩʷ ʟʘʪʝʤ 

ʚʟʘʠʤʦʟʘʢʣʶʯʝʥʥʳʤʠ ʠ ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʙʠʪʫʤʥʳʤʠ ʩʣʦʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʧʣʦʪʥʝʥʠʷ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʝʝ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ, 

ʧʦʢʨʳʪʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ ʧʣʦʪʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʕʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʧʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʳʭ ʧʦʢʨʳʪʠʡ. 



-158- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʳʝ ʧʦʢʨʳʪʠʷ ʫʧʣʦʪʥʷʣʠʩʴ ʛʣʘʜʢʦʚʘʣʴʮʦʚʳʤʠ ʜʚʫʭʦʩʥʳʤʠ 

ʤʦʪʦʨʥʳʤʠ ʢʘʪʢʘʤʠ ʤʘʩʩʦʡ 6 ʪʦʥʥ (ʣʝʛʢʠʡ ʢʘʪʦʢ) ʠ 8 ʪʦʥʥ (ʩʨʝʜʥʠʡ ʢʘʪʦʢ). ɺ 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʫʧʣʦʪʥʝʥʠʠ ʧʦʢʨʳʪʠʷ ʦʪʤʦʩʪʢʠ ʧʨʠʤʝʥʷʣʠʩʴ 

ʨʫʯʥʳʝ ʢʘʪʢʠ. ʋʧʣʦʪʥʝʥʠʝ ʫʣʦʞʝʥʥʦʛʦ ʩʣʦʷ ʛʦʨʷʯʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ. 

ʋʧʣʦʪʥʝʥʠʝ ʥʘʯʠʥʘʶʪ ʧʨʦʭʦʜʘʤʠ ʢʘʪʢʘ ʦʪ ʢʨʘʝʚ ʢ ʩʝʨʝʜʠʥʝ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, 

ʯʪʦʙʳ ʧʨʠ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʭʦʜʝ ʧʝʨʝʢʨʳʚʘʣʩʷ ʩʣʝʜ ʧʨʝʜʳʜʫʱʝʛʦ ʥʝ ʤʝʥʝʝ ʯʝʤ 

ʥʘ 25õ30 ʩʤ ʧʦ ʰʠʨʠʥʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʩʦʧʨʷʞʝʥʠʷ ʩʦ ʩʪʘʨʳʤ ʧʦʢʨʳʪʠʝʤ ʠʣʠ 

ʥʦʚʳʤ, ʥʦ ʫʞʝ ʟʘʩʪʳʚʰʠʤ ʧʝʨʚʳʡ ʧʨʦʭʦʜ ʢʘʪʢʘ ʜʝʣʘʣʩʷ ʧʦ ʩʦʧʨʷʞʝʥʠʶ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʣʝʝ ʨʦʚʥʦʛʦ ʰʚʘ. 

ʋʧʣʦʪʥʝʥʠʝ ʥʘʯʠʥʘʣʦʩʴ ʣʝʛʢʠʤʠ ʢʘʪʢʘʤʠ (ʧʝʨʚʳʝ 5ð10 ʧʨʦʭʦʜʦʚ). ʇʦʩʣʝ ʵʪʦʛʦ 

ʫʢʘʪʢʘ ʧʨʦʜʦʣʞʘʣʘʩʴ ʩʨʝʜʥʠʤʠ ʢʘʪʢʘʤʠ (15ð20 ʧʨʦʭʦʜʦʚ ʧʦ ʦʜʥʦʤʫ ʩʣʝʜʫ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʢʨʳʪʠʷ. 

ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʢʘʪʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʛʣʘʜʢʠʝ, ʭʦʨʦʰʦ ʦʪʰʣʠʬʦʚʘʥʥʳʝ ʚʘʣʴʮʳ. ʕʪʦ 

ʚʘʞʥʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʢʨʳʪʠʷ. ʅʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʴʮʘ 

ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ, ʫʛʣʫʙʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʠʟʲʷʥʦʚ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʩʤʘʟʢʘ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʘʣʴʮʦʚ ʞʠʜʢʦʩʪʴʶ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʧʨʠʣʠʧʘʥʠʶ ʩʤʝʩʠ, ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʭʦʨʦʰʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʷ ʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ 

ʢʘʪʢʘ.  

ʋʢʘʪʢʘ ʥʘʯʠʥʘʣʘʩʴ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʫʢʣʘʜʢʠ ʩʤʝʩʠ. ʈʘʟʣʦʞʝʥʥʘʷ ʠ ʥʝʫʧʣʦʪʥʝʥʥʘʷ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʙʳʩʪʨʦ ʦʭʣʘʞʜʘʝʪʩʷ. ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʤʝʩʠ, ʫʣʦʞʝʥʥʦʡ 

ʚʨʫʯʥʫʶ, ʥʦ ʥʝʫʧʣʦʪʥʝʥʥʦʡ, ʩʦʩʪʘʚʣʷʝʪ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 1õ5Á ʉ ʚ ʤʠʥʫʪʫ. ʀ ʝʩʣʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʘʩʧʨʝʜʝʣʷʝʤʦʛʦ ʘʩʬʘʣʴʪʘ ʩʦʩʪʘʚʣʷʝʪ 130õ160Á ʉ, ʪʦ ʫʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

70Á ʉ ʫʢʘʪʢʘ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʩʧʝʭʫ. 

ʇʨʠ ʫʢʘʪʢʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʢʘʪʢʠ ʜʦʣʞʥʳ ʙʳʣʠ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ 

ʧʦʢʨʳʪʠʶ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʉʢʦʨʦʩʪʴ ʚ ʥʘʯʘʣʝ ʫʧʣʦʪʥʝʥʠʷ 1,5õ2 ʢʤ/ʯ, ʘ ʧʦʩʣʝ 

ʧʷʪʠ-ʰʝʩʪʠ ʧʨʦʭʦʜʦʚ ʧʦ ʦʜʥʦʤʫ ʩʣʝʜʫ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʦ 3õ5 ʢʤ/ʯ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʨʦʚʥʦʩʪʝʡ ʟʘʧʨʝʱʘʣʦʩʴ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʢʘʪʢʠ ʥʘ 

ʛʦʨʷʯʝʡ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʇʝʨʝʢʣʶʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʜʚʠʞʝʥʠʷ ʥʝ ʜʦʣʞʥʦ 

ʙʳʣʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʦʜʥʦʡ ʧʦʧʝʨʝʯʥʦʡ ʣʠʥʠʠ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʣʦʪʥʝʥʠʝ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʢʘʪʢʘ ʚʝʜʫʱʠʤ ʚʘʣʴʮʦʤ ʚʧʝʨʝʜ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʤʝʩʴ ʧʨʠʞʠʤʘʝʪʩʷ ʚʘʣʴʮʦʤ. 

ɽʩʣʠ ʞʝ ʢʘʪʦʢ ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʧʦ ʨʳʭʣʦʤʫ ʩʣʦʶ ʚʝʜʦʤʳʤ ʚʘʣʴʮʦʤ ʚʧʝʨʝʜ, ʩʤʝʩʴ ʤʦʞʝʪ ʠʤ 

ʩʜʚʠʛʘʪʴʩʷ. 

ɺʩʝ ʥʝʜʦʩʪʫʧʥʳʝ ʜʣʷ ʫʢʘʪʢʠ ʤʝʩʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʧʣʦʪʥʝʥʳ ʪʨʘʤʙʦʚʢʘʤʠ. 

ʋʧʣʦʪʥʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʠ ʢʘʞʜʦʤ ʫʜʘʨʝ ʪʨʘʤʙʦʚʢʠ 

ʧʝʨʝʢʨʳʚʘʣʘʩʴ ʯʘʩʪʴ ʩʣʝʜʘ ʧʨʝʜʳʜʫʱʝʛʦ ʫʜʘʨʘ. ʋʧʣʦʪʥʝʥʠʝ ʚʝʜʝʪʩʷ ʜʦ ʧʦʣʥʦʛʦ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʩʣʝʜʦʚ ʫʜʘʨʦʚ ʪʨʘʤʙʦʚʢʠ. ɺ ʧʨʦʮʝʩʩʝ ʫʧʣʦʪʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʷʪʴ ʨʦʚʥʦʩʪʴ ʧʦʢʨʳʪʠʷ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʥʝʨʦʚʥʦʩʪʠ ʜʦʣʞʥʳ 

ʠʩʧʨʘʚʣʷʪʴʩʷ ʧʦʩʣʝ ʧʝʨʚʳʭ ʞʝ ʧʨʦʭʦʜʦʚ ʢʘʪʢʘ. 

ʈʦʚʥʦʩʪʴ ʧʦʢʨʳʪʠʷ ʧʨʦʚʝʨʷʶʪ ʧʨʠ ʧʦʤʦʱʠ ʪʨʝʭʤʝʪʨʦʚʦʡ ʨʝʡʢʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʟʘʟʦʨ ʤʝʞʜʫ ʥʠʞʥʝʡ ʧʣʦʩʢʦʩʪʴʶ ʨʝʡʢʠ ʠ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʢʨʳʪʠʷ ʩʦʩʪʘʚʣʷʝʪ 5 ʤʤ. 
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ɸʥʥʦʪʘʮʠʷ 

ʃʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ - ʵʪʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʦʙʣʘʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʘʨʭʠʪʝʢʪʫʨʝ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʨʝʜʳ ʩʨʝʜʩʪʚʘʤʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʠʣʠ ʠ ʥʦʚʦʚʚʝʜʝʥʠʷ 

ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʠʩʢʫʩʩʪʚʝ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʚʩʝʤ, ʢʪʦ ʠʥʪʝʨʝʩʫʝʪʩʷ 

ʠʩʢʫʩʩʪʚʦʤ ʩʦʟʜʘʥʠʷ ʣʘʥʜʰʘʬʪʥʳʭ ʜʠʟʘʡʥʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ, ʩʪʠʣʴ, ʤʦʜʝʨʥ, ʵʢʦʩʪʠʣʴ, ʣʦʬʪ, 

ʫʜʦʣʴʬʠʘʥʩʢʠʡ ʩʪʠʣʴ, ʩʶʨʨʝʘʣʠʟʤ. 

 

Abstract 

Landscape design is an actively developing field in modern architecture, aimed at 

organizing the environment by means of natural and artificial elements. The article considers 

modern styles and innovations in landscape art. This article will be useful to everyone who is 

interested in the art of creating landscape designs.  

Keywords: landscape design, style, modern, ecological style, loft, udolphian style, 

surrealism.  

 

ɺʚʝʜʝʥʠʝ 

ʃʘʥʜʰʘʬʪʳʡ ʜʠʟʘʡʥ - ʵʪʦ ʠʩʢʫʩʩʪʚʦ ʩʦʟʜʘʥʠʷ ʛʘʨʤʦʥʠʯʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʨʝʜʳ ʚʦʢʨʫʛ ʥʘʩ. ʆʥ ʧʨʝʚʨʘʱʘʝʪ ʧʫʩʪʳʝ ʫʯʘʩʪʢʠ ʚ ʫʶʪʥʳʝ ʠ ʢʨʘʩʦʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʦʪʨʘʞʘʷ ʥʘʰʠ ʚʢʫʩʳ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʣʘʥʜʰʘʡʥʳʡ ʜʠʟʘʡʥ 

ʧʨʝʪʝʨʧʝʚʘʝʪ ʜʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ, ʧʨʝʜʣʘʛʘʷ ʥʘʤ ʚʩʝ ʥʦʚʳʝ ʠ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʩʪʠʣʠ ʠ 

ʧʦʜʭʦʜʳ. ʉʦʚʨʝʤʝʥʥʳʡ ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʜʦʙʩʪʚʦ ʠ ʧʨʘʢʪʠʯʥʦʩʪʴ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʨʘʩʪʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʩʪʳ ʚ ʫʭʦʜʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʢʨʘʩʠʚʳ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳ. ɼʠʟʘʡʥʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʜʝʢʦʨʘʮʠʠ, ʮʚʝʪʳ, ʢʫʩʪʘʨʥʠʢʠ ʠ ʜʝʨʝʚʴʷ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʩʛʣʘʜʠʪʴ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ. ʇʦʤʠʤʦ ʚʳʩʘʜʢʠ 

ʨʘʩʪʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʫʩʪʨʘʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʚʦʜʦʝʤʦʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʙʦʣʴʰʦʡ ʧʨʫʜ ʩ ʨʳʙʢʘʤʠ ʠʣʠ ʙʝʟ ʥʠʭ, ʙʘʩʩʝʡʥ, ʥʝʦʙʳʯʥʳʡ ʬʦʥʪʘʥ ʠʣʠ ʨʫʯʝʡ ʩ 

ʚʦʜʦʧʘʜʦʤ. ɺʦʜʘ ʧʦʤʦʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʠʪʘʪʴ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ ʧʨʠʙʣʠʟʠʪʴ ʣʘʥʜʰʘʬʪ ʢ 

ʧʨʠʨʦʜʝ ʠ ʩʜʝʣʘʪʴ ʥʘʭʦʞʜʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʬʦʨʪʥʳʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʦʜʦʝʤʳ 

ʦʩʥʘʱʘʶʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʜʝʨʞʘʪʴ ʠʭ ʜʦʣʛʦʝ ʚʨʝʤʷ ʚ 

ʯʠʩʪʦʪʝ ʠ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʥʝʦʙʭʦʜʠʤʳʝ ʫʭʦʜ ʠ ʯʠʩʪʢʫ. ʈʷʜʦʤ ʩ ʚʦʜʦʝʤʦʤ 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʟʦʥʘ ʦʪʜʳʭʘ: ʨʘʩʢʠʜʳʚʘʝʪʩʷ ʣʫʞʘʡʢʘ, ʚʝʰʘʝʪʩʷ ʛʘʤʘʢ ʠʣʠ ʢʨʝʩʣʦ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʣʘʚʦʯʢʠ. 

ʄʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʩʩʤʦʪʨʠʤ ʪʘʢʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʠʣʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ, 

ʢʘʢ ʤʦʜʝʨʥ, ʵʢʦʩʪʠʣʴ, ʩʶʨʨʝʘʣʠʟʤ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʠ ʫʜʦʣʴʬʠʘʥʩʢʠʡ ʩʘʜʳ. 

ʄʦʜʝʨʥ 

ʄʦʜʝʨʥ ð ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʩʪʠʣʴ, ʚʦʟʥʠʢʰʠʡ ʚ ʢʦʥʮʝ XIX ð ʥʘʯʘʣʝ XX ʚʝʢʘ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʵʪʦʪ ʩʪʠʣʴ ʙʳʣ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʠʩʢʫʩʩʪʚʝ, ʘ ʟʘʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʘ 

ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʠʥʪʝʨʴʝʨ. ʀʤʝʥʥʦ ʚ ʞʠʚʦʧʠʩʠ ʠ ʩʢʫʣʴʧʪʫʨʝ ʟʘʨʦʜʠʣʩʷ ʵʪʦʪ ʩʪʠʣʴ, ʢʦʪʦʨʳʡ 

ʯʫʪʴ ʧʦʟʞʝ ʥʘʰʝʣ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʠʩʢʫʩʩʪʚʝ [1]. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʳʛʨʘʣʠ ʥʝʩʢʦʣʴʢʦ ʯʝʣʦʚʝʢ. 

ʆʜʠʥ ʠʟ ʥʠʭ ï ʌʨʵʥʢ ʃʣʦʡʜ ʈʘʡʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʣʩʷ ʘʤʝʨʠʢʘʥʩʢʠʤ ʘʨʭʠʪʝʢʪʦʨʦʤ. ʆʥ ʩʪʘʣ 

ʦʜʥʠʤ ʠʟ ʧʠʦʥʝʨʦʚ ʤʦʜʝʨʥʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ, ʩʦʟʜʘʚ ʤʥʦʞʝʩʪʚʦ ʩʘʜʦʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʘʨʭʠʪʝʢʪʫʨʫ ʝʛʦ ʟʜʘʥʠʡ. 



-160- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɽʱʝ ʦʜʥʘ ʟʥʘʤʝʥʘʪʝʣʴʥʘʷ ʣʠʯʥʦʩʪʴ ï ɻʝʨʪʨʫʜʘ ɼʞʝʢʠʣʣ. ʕʪʦʪ ʘʥʛʣʠʡʩʢʠʡ 

ʣʘʥʜʰʘʬʪʥʳʡ ʜʠʟʘʡʥʝʨ ʠʟʚʝʩʪʝʥ ʩʚʦʠʤʠ ʨʘʙʦʪʘʤʠ ʚ ʩʪʠʣʝ çʜʠʢʠʡ ʩʘʜè. ʆʥʘ ʚʢʣʶʯʘʣʘ ʚ 

ʩʚʦʠ ʧʨʦʝʢʪʳ ʜʠʢʠʝ ʨʘʩʪʝʥʠʷ ʠ ʩʪʨʝʤʠʣʘʩʴ ʢ ʩʦʟʜʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʛʘʨʤʦʥʠʯʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ. 

ʂʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʨʥʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ:  

1. ɺ ʮʝʥʪʨʝ ʢʦʤʧʦʟʠʮʠʠ ʦʙʳʯʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʜʦʤ ʠʣʠ ʚʦʜʦʸʤ; 

2. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʚ ʧʨʦʝʢʪʝ ʜʝʣʘʶʪ ʥʘ ʵʣʝʛʘʥʪʥʦʤ ʩʦʯʝʪʘʥʠʠ ʵʣʝʤʝʥʪʦʚ 

ʠʟ ʢʘʤʥʷ, ʜʝʨʝʚʘ, ʤʝʪʘʣʣʘ: ʤʦʱʸʥʳʝ ʧʣʠʪʢʦʡ ʜʦʨʦʞʢʠ, ʢʦʚʘʥʳʝ ʨʝʰʸʪʢʠ, 

ʧʣʝʪʸʥʘʷ ʩʘʜʦʚʘʷ ʤʝʙʝʣʴ; 

3. ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʚ ʮʚʝʪʝ ʠ ʬʦʨʤʝ, ʠʛʨʘ ʪʝʥʠ ʠ ʩʚʝʪʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʷʨʢʦʡ 

ʮʚʝʪʦʚʦʡ ʧʘʣʠʪʨʳ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʨʮʠʩʩʳ, ʣʘʥʜʳʰʠ, ʠʨʠʩʳ, ʧʠʦʥʳ, 

ʣʠʣʠʠ. 

4. ɺ ʤʦʜʝʨʥʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʚʴʶʱʠʝʩʷ ʨʘʩʪʝʥʠʷ ʩ ʟʘʦʩʪʨʸʥʥʳʤʠ 

ʣʠʩʪʴʷʤʠ ð ʧʣʶʱ, ʚʠʥʦʛʨʘʜ, ʢʣʝʤʘʪʠʩ, ʜʝʨʝʚʴʷ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ð ʚ̫ ʟ, 

ʠʚʫ, ʜʫʙ; 

5. ɿʦʥʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʚʦʚʣʝʯʝʥʠʷ ʧʣʘʚʥʳʭ 

ʤʷʛʢʠʭ ʠʟʛʠʙʦʚ; 

6. ɺʦʟʣʝ ʚʦʜʦʝʤʦʚ ʦʬʦʨʤʣʷʝʪʩʷ ʯʝʪʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʜʣʷ ʧʨʦʛʫʣʢʠ ʩʦʟʜʘʶʪ 

ʢʘʤʝʥʥʳʝ (ʧʝʩʯʘʥʳʝ, ʛʘʣʝʯʥʳʝ) ʜʦʨʦʞʢʠ, ʦʙʨʘʤʣʝʥʥʳʝ ʨʘʩʪʝʥʠʷʤʠ. [2] 

 

 
ʈʠʩʫʥʦʢ 1. ʉʘʜ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ. 

 

ʕʢʦʩʪʠʣʴ 

ɹʳʩʪʨʳʡ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠ 

ʥʘʨʫʰʝʥʠʶ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ [3]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʠʣʩʷ ʷʚʥʳʡ ʪʨʝʥʜ ʥʘ ʚʩʝ ʵʢʦʣʦʛʠʯʥʦʝ. ʄʳ ʧʦʢʫʧʘʝʤ 

ʧʨʦʜʫʢʪʳ ʩ ʥʘʜʧʠʩʷʤʠ çʙʠʦè ʠ çʵʢʦè, ʥʘʯʠʥʘʝʤ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦ ʧʨʘʚʠʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʝʱʝʡ, ʤʥʦʛʠʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʨʘʟʜʝʣʴʥʳʡ ʩʙʦʨ ʤʫʩʦʨʘ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪʩʷ, 

ʯʪʦʙʳ ʥʝʤʥʦʛʦ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʨʦʜʫ ʠ ʩʜʝʣʘʪʴ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʙʦʣʝʝ 

ʯʠʩʪʦʡ. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʵʪʦʪ ʪʨʝʥʜ ʠ ʚ ʦʬʦʨʤʣʝʥʠʠ ʟʘʛʦʨʦʜʥʳʭ ʫʯʘʩʪʢʦʚ: ʚʩʝ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʥʘʙʠʨʘʶʪ ʩʪʠʣʠ, ʢʦʪʦʨʳʝ ʧʨʦʧʘʛʘʥʜʠʨʫʶʪ ʝʜʠʥʝʥʠʝ ʩ ʧʨʠʨʦʜʦʡ.  

ʀʜʝʷ ʵʢʦʩʪʠʣʷ ï ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʜʠʢʦʡ 

ʧʨʠʨʦʜʝ, ʙʝʟ ʬʠʛʫʨʥʳʭ ʢʫʩʪʦʚ, ʩʣʦʞʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʦʤʧʦʟʠʮʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʅʦ ʵʪʦ ʥʝ ʠʜʠʣʣʠʯʝʩʢʠʡ ʧʝʡʟʘʞ, ʢʘʢ ʚ ʘʥʛʣʠʡʩʢʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʩʪʠʣʝ, ʘ 

ʥʘʩʪʦʷʱʠʡ ʫʯʘʩʪʦʢ ʜʠʢʦʡ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʥʘ ʣʫʞʘʡʢʝ, ʚ ʣʝʩʫ ʠʣʠ ʚ 

ʨʦʱʠʮʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -161- 

 

ʂʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʵʢʦʩʪʠʣʷ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ: 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʅʘʪʫʨʘʣʴʥʳʭ ʄʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʢʘʤʝʥʴ, 

ʜʝʨʝʚʦ, ʧʝʩʦʢ, ʛʘʣʴʢʘ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʥʝ ʥʘʥʦʩʷʪ ʚʨʝʜ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʠ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʣʘʥʜʰʘʬʪ. 

2. ʉʦʟʜʘʥʠʝ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʨʘʟʤʝʱʘʷ ʥʘʩʘʞʜʝʥʠʷ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʧʨʠʚʣʝʢʘʷ ʧʪʠʮ ʠ ʥʘʩʝʢʦʤʳʭ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ 

ʜʣʷ ʠʭ ʦʙʠʪʘʥʠʷ. 

3. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ɺʦʜʦʩʙʝʨʝʞʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʠ ʧʦʜʦʛʨʝʚʘ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʩʦʙʠʨʘʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʞʜʝʚʫʶ ʚʦʜʫ ʜʣʷ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ. 

4. ʉʦʟʜʘʥʠʝ ʋʶʪʥʳʭ ɿʦʥ ʆʪʜʳʭʘ. ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʪʫʨʘʣʴʥʫʶ ʤʝʙʝʣʴ, ʜʝʨʝʚʷʥʥʳʝ ʣʘʚʢʠ, ʢʘʯʝʣʠ ʠʣʠ ʛʘʤʘʢʠ. 

5. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʈʘʩʪʝʥʠʡ ʠ ɼʝʢʦʨʘʪʠʚʥʳʭ ʕʣʝʤʝʥʪʦʚ. ɺ ʵʢʦʩʪʠʣʝ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʩʪʝʥʠʷʤ ʠ ʜʝʢʦʨʘʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ. 

ʈʘʩʪʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʦʙʨʘʥʳ ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʛʘʨʤʦʥʠʯʥʦ ʜʦʧʦʣʥʷʣʠ 

ʜʨʫʛ ʜʨʫʛʘ ʠ ʩʦʟʜʘʚʘʣʠ ʢʨʘʩʠʚʳʡ ʚʠʜ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

6. ɼʝʢʦʨʘʪʠʚʥʳʝ ʠʣʠ ʥʘʪʫʨʘʣʴʥʳʝ ʚʦʜʦʝʤʳ. 

 

 
ʈʠʩʫʥʦ ʢ2. ʉʘʜ ʚ ʵʢʦʣʦʛʠʯʥʦʤ ʩʪʠʣʝ. 

 

ʉʶʨʨʝʘʣʠʟʤ 

ʉʶʨʨʝʘʣʠʟʤ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʪʠʣʴ, ʘ ʩʧʦʩʦʙ ʚʳʨʘʞʝʥʠʷ 

ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʥʝʦʙʳʯʥʳʭ ʠ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʧʨʠʝʤʳ 

ʩʶʨʨʝʘʣʠʩʪʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʚʦʣʰʝʙʩʪʚʘ, ʪʘʡʥʳ ʠ 

ʥʝʚʦʟʤʦʞʥʦʛʦ. ʉʶʨʨʝʘʣʠʟʤ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ - ʵʪʦ ʩʤʝʣʳʡ ʠ ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʚʘʤ ʩʦʟʜʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʦʪʨʘʞʘʶʱʝʝ ʚʘʰʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ ʠ 

ʩʧʦʩʦʙʥʦʝ ʫʜʠʚʣʷʪʴ ʠ ʚʜʦʭʥʦʚʣʷʪʴ. 

ʂʣʶʯʝʚʳʝ  ʵʣʝʤʝʥʪʳ ʩʶʨʨʝʘʣʠʟʤʘ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ: 

1. ʅʝʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʳ ʠ ʢʦʤʧʦʟʠʮʠʠ. ʈʘʩʪʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʘʞʝʥʳ ʚ 

ʚʠʜʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ, ʩʦʟʜʘʚʘʷ ʥʝʦʙʳʯʥʳʝ ʫʟʦʨʳ ʠ 

ʢʦʥʪʨʘʩʪʳ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʟʝʨʢʘʣʘ, ʩʪʝʢʣʦ, 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʩʢʫʣʴʧʪʫʨʳ, ʢʘʤʝʥʴ, ʜʝʨʝʚʦ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. 

3. ʀʛʨʘ ʩ ʦʩʚʝʱʝʥʠʝʤ ʠ ʪʝʥʷʤʠ. ʉʚʝʪʦʚʳʝ ʵʬʬʝʢʪʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ 

ʠʣʣʶʟʠʠ, ʠʟʤʝʥʷʪʴ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠʚʥʦʩʠʪʴ ʚ ʩʘʜ 

ʪʘʠʥʩʪʚʝʥʥʦʩʪʴ ʠ ʚʦʣʰʝʙʩʪʚʦ. 

4. ʀʥʪʝʛʨʘʮʠʷ ʠʩʢʫʩʩʪʚʘ. ʉʢʫʣʴʧʪʫʨʳ, ʠʥʩʪʘʣʣʷʮʠʠ ʠ ʜʨʫʛʠʝ 

ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʩʪʘʪʴ ʯʘʩʪʴʶ ʣʘʥʜʰʘʬʪʘ, ʧʨʠʜʘʚʘʷ ʝʤʫ 

ʛʣʫʙʦʢʠʡ ʩʤʳʩʣ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ. 



-162- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

5. ʅʝʦʞʠʜʘʥʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʩʶʨʨʝʘʣʠʩʪʠʯʝʩʢʦʤ ʩʘʜʫ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ 

ʥʝʦʙʳʯʥʳʝ ʜʝʪʘʣʠ: ʬʦʥʪʘʥʳ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤʠ ʩʪʨʫʷʤʠ, ʜʦʨʦʞʢʠ, 

ʚʝʜʫʱʠʝ ʚ ʥʠʢʫʜʘ, ʟʘʛʘʜʦʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʢʨʳʪʳʝ ʦʪ ʛʣʘʟ. 

 

 
ʈʠʩʫʥʦʢ 3. ʕʜʚʘʨʜ ɼʞʝʡʤʩ, ʇʣʫʪʘʨʢʦ ɻʘʩʪʝʣʫʤ. ʉʘʜ Las Pozas, ʍʠʣʠʪʣʘ, ʄʝʢʩʠʢʘ. 1947-1984. 

 

ʀʥʜʫʩʪʨʠʘʣʴʥʳʡ ʩʪʠʣʴ (ʣʦʬʪ) 

ʉʪʠʣʴ ʣʦʬʪ - ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʩʪʠʣʴ, ʢʦʪʦʨʳʡ ʟʘʨʦʜʠʣʩʷ ʚ 

ʬʘʙʨʠʯʥʳʭ ʨʘʡʦʥʘʭ ʉʐɸ. ɼʘʣʝʝ ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʘ ʚʩʶ ʩʪʨʘʥʫ, ʧʝʨʝʢʦʯʝʚʘʣ ʚ 

ɽʚʨʦʧʫ. ʀʤʝʥʥʦ ʚ ɽʚʨʦʧʝ ʵʪʦʪ ʩʪʠʣʴ ʧʨʠʦʙʨʝʣ ʥʝʚʝʨʦʷʪʥʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʧʨʠʦʙʨʝʣ 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠ ʩʚʦʝʦʙʨʘʟʥʫʶ ʵʣʝʛʘʥʪʥʦʩʪʴ. ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʫʯʘʩʪʢʘ ʚ ʩʪʠʣʝ ʣʦʬʪ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʪʫʨʘʣʴʥʳʝ ʠ ʥʝʜʦʨʦʛʠʝ ʤʘʪʝʨʠʘʣʳ. 

ʂʣʶʯʝʚʳʝ  ʵʣʝʤʝʥʪʳ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʩʘʜʘ: 

1. ɼʦʨʦʞʢʠ ʠ ʧʣʦʱʘʜʢʠ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪ ʠʟ ʛʨʫʙʦʛʦ ʢʘʤʥʷ, ʛʨʘʚʠʷ ʩʝʨʳʭ 

ʠʣʠ ʧʝʩʦʯʥʳʭ ʪʦʥʦʚ, ʙʳʚʘʝʪ ʠʟ ʧʣʦʪʥʳʭ ʣʠʩʪʦʚ ʨʞʘʚʦʛʦ ʞʝʣʝʟʘ. 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʧʣʦʱʘʜʦʢ ʦʙʳʯʥʦ ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʢʣʶʯʝʥʠʷ. 

2. ʇʦʜʧʦʨʥʳʝ ʩʪʝʥʢʠ  ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʪʠʣʝ. 

ʄʘʪʝʨʠʘʣʘʤʠ ʩʣʫʞʘʪ ʛʘʙʠʦʥʳ (ʩʝʪʢʠ ʩ ʙʫʣʳʞʥʠʢʦʤ) ʠʣʠ ʙʝʪʦʥ, 

ʦʙʨʘʤʣʝʥʥʳʡ ʣʠʩʪʘʤʠ ʨʞʘʚʦʛʦ ʞʝʣʝʟʘ ʠʣʠ ʩʪʘʣʠ. 

3. ɺʳʚʝʩʢʠ ʠ ʪʘʙʣʠʯʢʠ. ʅʘʨʷʜʫ ʩ  ʠʥʪʝʨʴʝʨʥʳʤ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʩʪʠʣʝʤ, 

ʵʪʦʪ ʩʪʠʣʴ ʚ ʵʢʩʪʝʨʴʝʨʝ ʧʦʚʪʦʨʷʝʪ ʤʥʦʛʠʝ ʧʨʠʝʤʳ. ʏʘʩʪʦ ʜʣʷ ʘʢʮʝʥʪʘ ʠʣʠ 

ʜʦʧʦʣʥʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʨʘʟʥʳʝ ʚʠʜʳ ʫʣʠʯʥʳʭ  ʚʳʚʝʩʦʢ: ʩʪʘʨʳʝ 

ʚʠʥʪʘʞʥʳʝ ʥʘʟʚʘʥʠʷ ʢʘʬʝ, ʤʘʛʘʟʠʥʦʚ ʠʣʠ ʥʦʚʳʝ ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ. 

4. ʋʯʘʩʪʦʢ ʜʦʣʞʝʥ ʙʳʪʴ ʦʛʦʨʦʞʝʥ. ʆʛʨʘʜʘ ʤʦʞʝʪ ʙʳʪʴ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʦʩʪʘʨʝʥʥʦʛʦ ʜʝʨʝʚʘ, ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʠ ʠ ʧʨʦʯʠʭ ʟʘʙʦʨʦʚ ʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʤ ʩʪʠʣʝ. 

5. ɼʦʨʦʞʢʠ ʠ ʪʨʦʧʠʥʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʣʦʞʝʥʳ ʢʘʤʥʝʤ ʠʣʠ ʧʦʢʨʳʪʳ 

ʢʘʤʝʥʥʦʡ ʢʨʦʰʢʦʡ. 

6. ɺʝʩʴ ʜʝʢʦʨ ʫʯʘʩʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʪʠʣʝ. 

7. ʆʙʠʣʠʝ ʟʝʣʝʥʠ. 

8. ʏʘʩʪʦ ʫʯʘʩʪʦʢ ʦʬʦʨʤʣʷʶʪ ʚ ʚʠʜʝ ʪʝʧʣʠʮʳ ʠʣʠ ʟʠʤʥʝʛʦ ʩʘʜʘ, ʛʜʝ ʩʘʤ 

ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. 
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9. ɺ ʜʝʢʦʨʝ ʫʯʘʩʪʢʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʘʣʣ. ʀʟ ʥʝʛʦ ʜʝʣʘʶʪ ʚʘʟʦʥʳ ʜʣʷ 

ʮʚʝʪʦʚ, ʣʝʩʪʥʠʮʳ, ʩʪʘʪʫʠ. 

 

 
ʈʠʩʫʥʦʢ 4. ʉʘʜ ʚ ʩʪʠʣʝ ʣʦʬʪʋʜʦʣʴʬʠʘʥʩʢʠʡ ʩʘʜ (ʩʘʜ ñʅʦʚʦʡ ʚʦʣʥʳò). 

 

ʉʘʜ çʅʦʚʦʡ ʚʦʣʥʳè ð ʵʪʦ ʢʦʥʮʝʧʮʠʷ ʟʥʘʤʝʥʠʪʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʝʨʘ 

ʇʠʪʘ ʋʜʦʣʴʬʘ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʘʰ ʫʯʘʩʪʦʢ ʟʘʩʘʞʝʥ ʨʘʩʪʝʥʠʷʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʝʩʪʝʩʪʚʝʥʥʦ, ʚ ʢʦʪʦʨʦʤ ʧʦʚʪʦʨʷʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʥʦ ʥʝ ʢʘʢ ʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʬʨʘʥʮʫʟʩʢʦʤ ʩʘʜʝ. ʊʘʢʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʦʣʴʰʝ ʧʦʭʦʞʘ ʥʘ ʜʠʢʠʡ ʣʫʛ, 

ʥʝʞʝʣʠ ʥʘ ʦʙʣʘʛʦʨʦʞʝʥʥʫʶ ʠ ʥʘʨʦʯʠʪʦ ʚʳʩʘʞʝʥʥʫʶ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʫ ʠʜʝʶ ʫʞʝ ʩʣʦʞʥʦ 

ʥʘʟʚʘʪʴ ʥʦʚʦʡ, ʪʘʢ ʝʝ ʧʨʠʜʫʤʘʣʠ ʦʢʦʣʦ 30 ʣʝʪ ʥʘʟʘʜ, ʥʦ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʥʘ ʥʝ 

ʧʦʪʝʨʷʣʘ, ʘ ʪʦʣʴʢʦ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ. 

ʋʜʦʣʴʬʠʘʥʩʢʠʡ ʩʘʜ (ʠʤʝʥʥʦ ʪʘʢʦʡ ʪʝʨʤʠʥ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʩʘʜʘ çʥʦʚʦʡ ʚʦʣʥʳè) ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʭʘʦʪʠʯʝʥ, ʥʦ ʵʪʦ ʥʝ ʪʘʢ. ɺ ʧʣʘʥʘʭ ʩʘʜʘ 

ʇʠʪʘ ʋʜʦʣʴʬʘ ʟʘʣʦʞʝʥʦ ʛʘʨʤʦʥʠʯʥʦʝ ʩʦʯʝʪʘʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʬʦʨʤ, ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ 

ʩʘʜʦʚʥʠʢ ʫʜʝʣʷʝʪ ʬʦʨʤʘʤ ʩʦʮʚʝʪʠʡ, ʬʘʢʪʫʨʝ ʣʠʩʪʴʝʚ ʠ ʜʨʫʛʠʤ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʩʪʝʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʩʪʨʦʝʥʠʷ ʩʘʜʘ [4]. 

ʂʣʶʯʝʚʳʝ  ʵʣʝʤʝʥʪʳ ʫʜʦʣʴʬʠʘʥʩʢʦʛʦ ʩʪʠʣʷ ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ: 

1. ʇʨʝʞʜʝ ʚʩʝʛʦ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ ʨʘʙʦʪʘ ʩ ʬʦʨʤʘʤʠ ʨʘʩʪʝʥʠʡ.ʅʫʞʥʦ 

ʧʦʣʥʦʩʪʴʶ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚʩʝ çʘʨʭʠʪʝʢʪʫʨʥʳʝè ʚʦʟʤʦʞʥʦʩʪʠ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʚʠʜʘ.  

2. ʉʘʜ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʢʨʘʩʝʥ ʢʨʫʛʣʳʡ ʛʦʜ. ʀʜʝʘʣʴʥʳʡ ʩʘʜ ʇʠʪʘ ʋʜʦʣʴʬʘ 

ï çʩʘʜ ʯʝʪʳʨʝʭ ʩʝʟʦʥʦʚè. ʆʥ ʩʯʠʪʘʝʪ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʭʦʜʠʪʴ ʧʦ ʩʘʜʫ ʩ 

ʩʝʢʘʪʦʨʦʤ ʠ ʦʪʨʝʟʘʪʴ ʪʦ, ʯʪʦ ʫʞʝ ʦʪʮʚʝʣʦ, ʯʪʦʙʳ ʥʝʥʫʞʥʳʝ ʩʦʮʚʝʪʠʷ ʠ 

ʚʝʪʦʯʢʠ ʥʝ ʧʦʨʪʠʣʠ ʦʙʱʫʶ ʢʘʨʪʠʥʫ. ɺʩʝ ʥʫʞʥʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ. 

3. ʇʨʘʚʠʣʦ ç70 ʥʘ 30è. ʉʦʛʣʘʩʥʦ ʝʤʫ ʇʠʪ ʨʘʟʜʝʣʷʝʪ ʚʩʝ ʨʘʩʪʝʥʠʷ ʥʘ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʝ ʠ ʥʘʧʦʣʥʠʪʝʣʠ. ʉʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʝ ʤʦʛʫʪ 

ʮʚʝʩʪʠ ʜʦ ʧʦʟʜʥʝʡ ʦʩʝʥʠ ï ʦʥʠ ʛʣʘʚʥʳʝ ʚ ʩʘʜʫ. ɸ ʚʦʪ ʫ ʥʘʧʦʣʥʠʪʝʣʝʡ 

ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ.  

4. ʈʘʩʪʝʥʠʷ ʚʳʩʘʞʠʚʘʶʪʩʷ ʧʦ ʫʨʦʚʥʷʤ. ʇʦ ʤʥʝʥʠʶ ʋʜʦʣʴʬʘ, ʠʭ ʤʦʞʝʪ 

ʙʳʪʴ ʜʚʘ ʠʣʠ ʪʨʠ. ʅʘ ʧʝʨʚʦʤ ï ʪʨʘʚʳ ʠ ʥʠʟʢʦʨʦʩʣʳʝ ʨʘʩʪʝʥʠʷ, ʚʪʦʨʦʡ ï 

ʢʫʩʪʳ, ʪʨʝʪʠʡ ï ʚʳʩʦʢʠʝ ʜʝʨʝʚʴʷ. 

5. ʎʚʝʪʦʚʘʷ ʛʘʤʤʘ. ʂʦʥʮʝʧʮʠʷ çʥʦʚʦʡ ʚʦʣʥʳè ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʨʘʩʪʝʥʠʷ 

ʧʦʜʙʠʨʘʶʪʩʷ ʧʦ ʩʚʦʝʡ ʬʦʨʤʝ, ʧʦ ʨʘʟʤʝʨʫ. ʎʚʝʪ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʘʩʧʝʢʪʦʤ, ʥʦ ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪʩʷ ʧʘʩʪʝʣʴʥʳʝ ʥʘʪʫʨʘʣʴʥʳʝ ʪʦʥʘ 

(ʟʝʣʝʥʳʡ, ʢʦʨʠʯʥʝʚʳʡ, ʙʝʞʝʚʳʡ, ʟʦʣʦʪʠʩʪʳʝ, ʧʨʠʛʣʫʰʝʥʥʳʝ ʦʨʘʥʞʝʚʳʝ, 

ʩʝʨʦ-ʛʦʣʫʙʳʝ).  
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ʈʠʩʫʥʦʢ 5.ʉʘʜ ʚ ʩʪʠʣʝ ʇʠʪʘ ʋʜʦʣʴʬʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʫʯʘʶʪʩʷ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʯʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʷ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʫ, ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʭʘʥʠʟʤʳ ʧʝʨʝʭʦʜʘ ʦʪ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʢ ʭʨʫʧʢʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʩʥʠʞʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ 

ʧʨʠ ʠʟʙʳʪʦʯʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʩʪʘʪʦʯʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ, ʧʣʘʩʪʠʯʝʩʢʦʝ ʨʘʟʨʫʰʝʥʠʝ, ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ, ʠʟʙʳʪʦʯʥʳʝ ʥʘʛʨʫʟʢʠ. 

 

Abstract 

The article examines the factors affecting the strength and nature of fracture of materials, 

including the rate of deformation, temperature, stress state and residual stresses. The mechanisms 

of transition from plastic to brittle fracture are considered. These factors affect the decrease in the 

strength of building elements under excessive loads. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -165- 

 

Keywords: strength of materials, stress state, residual stresses, plastic fracture, brittle 

fracture, excessive loads. 

 

ʇʨʦʯʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʪʴʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʦʟʤʦʞʝʥ ʧʝʨʝʭʦʜ ʦʪ ʧʣʘʩʪʠʯʝʩʢʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ ʢ ʭʨʫʧʢʦʤʫ. ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʠʚʝʜʝʥʳ 

ʩʣʝʜʫʶʱʠʝ: 

1. ʉʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʳʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ 

ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʘʮʠʷʤ, ʧʨʠʯʸʤ ʨʦʩʪ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʧʨʦʠʩʭʦʜʠʪ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ. ʅʘ ʩʪʘʥʜʘʨʪʥʳʭ ʩʢʦʨʦʩʪʷʭ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ ʧʣʘʚʥʦ ʨʘʩʪʸʪ ʩʦ ʩʢʦʨʦʩʪʴʶ ʥʘʛʨʫʟʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʦʯʝʥʴ ʙʳʩʪʨʳʭ ʥʘʛʨʫʟʢʘʭ 

(ʪʘʢʠʭ ʢʘʢ ʫʜʘʨ), ʤʘʪʝʨʠʘʣ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʧʦʜʘʪʣʠʚʳʤ ʢ ʧʣʘʩʪʠʯʥʦʩʪʠ ʠʟ-ʟʘ ʩʚʦʝʡ 

ʠʥʝʨʪʥʦʩʪʠ, ʚʝʜʴ ʜʣʷ ʥʘʯʘʣʘ ʧʣʘʩʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ. 

2. ʊʝʤʧʝʨʘʪʫʨʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʧʣʘʩʪʠʯʝʩʢʠʤ ʜʝʬʦʨʤʘʮʠʷʤ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʩʪʘʣʝʡ, ʛʜʝ 

ʠʟʤʝʥʝʥʠʝ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʷʨʯʝ, ʯʝʤ ʫ ʘʫʩʪʝʥʠʪʥʳʭ ʩʪʘʣʝʡ. ʇʝʨʝʭʦʜ ʢ 

ʭʨʫʧʢʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʧʨʦʯʥʦʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺ ʠʥʪʝʨʚʘʣʝ 

ʪʝʤʧʝʨʘʪʫʨ 300ï500ÁC ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʪʘʣʠ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚʨʝʤʝʥʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʚʩʣʝʜʩʪʚʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʪʘʨʝʥʠʷ. ɼʣʷ ʤʝʪʘʣʣʦʚ ʙʝʟ ʵʪʦʛʦ 

ʵʬʬʝʢʪʘ ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʫʥʢʪʠʨʦʤ. ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʚʣʝʥʠʷ ʧʨʦʯʥʦʩʪʴ ʧʘʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʷ. ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ 

ʩʥʠʞʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ï ʵʪʦ ʫʩʠʣʝʥʥʦʝ ʢʦʣʝʙʘʥʠʝ ʘʪʦʤʦʚ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ 

ʧʦʣʦʞʝʥʠʝ ʘʪʦʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʟʘ ʩʯʸʪ ʚʥʝʰʥʠʭ 

ʥʘʛʨʫʟʦʢ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ʏʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ, ʪʝʤ ʤʝʥʴʰʝ ʥʘʧʨʷʞʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʩʩʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʧʣʦʚʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʦʩʣʘʙʣʷʝʪ ʤʝʞʘʪʦʤʥʳʝ ʩʚʷʟʠ, ʫʚʝʣʠʯʠʚʘʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʘʪʦʤʘʤʠ. 

3. ʇʝʨʝʭʦʜ ʦʪ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʢ ʭʨʫʧʢʦʤʫ 

ʈʘʟʨʫʰʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʠʙʦ ʧʣʘʩʪʠʯʥʦ, ʣʠʙʦ ʭʨʫʧʢʦ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʍʨʫʧʢʠʡ ʨʘʟʨʳʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʴʸʟʥʫʶ 

ʦʧʘʩʥʦʩʪʴ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝʦʞʠʜʘʥʥʦʩʪʠ ʠ ʙʳʩʪʨʦʪʳ, ʯʪʦ ʥʝʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʢ ʘʚʘʨʠʷʤ. 

ʀʥʞʝʥʝʨʳ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʠʟ ʧʣʘʩʪʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʭʨʫʧʢʦʝ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʄʝʭʘʥʠʟʤʳ ʧʣʘʩʪʠʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʠ ʭʨʫʧʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʨʘʟʣʠʯʥʳ ʠ ʟʘʚʠʩʷʪ 

ʦʪ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʣʘʩʪʠʯʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʜʚʠʛʦʚʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʪʦʛʜʘ ʢʘʢ 

ʭʨʫʧʢʦʩʪʴ ʚʳʟʚʘʥʘ ʥʦʨʤʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʦʪʜʝʣʝʥʠʶ ʯʘʩʪʝʡ 

ʤʘʪʝʨʠʘʣʘ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʣʘʩʪʠʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ ʥʦʨʤʘʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ. ʍʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʵʪʠʭ ʜʚʫʭ ʚʠʜʦʚ ʥʘʧʨʷʞʝʥʠʡ ʠ ʩʚʦʡʩʪʚʘʤʠ ʩʘʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢʠʤʠ ʢʘʢ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʜʚʠʛʫ ʠ ʦʪʨʳʚʫ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʜʚʠʛʦʚʳʤ ʥʘʧʨʷʞʝʥʠʷʤ ʩʚʷʟʘʥʘ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʜʠʩʣʦʢʘʮʠʡ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʞʝ ʢ ʦʪʨʳʚʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ 

ʦʩʪʘʸʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʟʤʝʥʥʦʡ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʜʥʘʢʦ ʤʦʞʝʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʪʴ ʧʦʩʣʝ ʥʘʯʘʣʴʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʦʪ ʧʣʘʩʪʠʯʥʦʩʪʠ ʢ ʭʨʫʧʢʦʩʪʠ ʥʘʟʳʚʘʝʪʩʷ 

ʭʣʘʜʥʦʣʦʤʢʦʩʪʴʶ. ɽʛʦ ʠʩʩʣʝʜʦʚʘʣʠ ʘʢʘʜʝʤʠʢʠ ɸ.ʌ. ʀʦʬʬʝ ʠ ʅ.ʅ. ɼʘʚʠʜʝʥʢʦʚ. ʆʥʠ 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʪʨʳʚʫ. ʂʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʦʩʪʠʛʘʝʪ ʢʨʠʪʠʯʝʩʢʦʡ ʦʪʤʝʪʢʠ, 

ʥʘʯʠʥʘʝʪʩʷ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ. 



-166- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʅʝʢʦʪʦʨʳʝ ʤʝʪʘʣʣʳ, ʪʘʢʠʝ ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʩʪʘʣʠ ʩ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʨʝʰʝʪʢʦʡ ʦʙʲʝʤʥʦ-ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʢʫʙʘ, ʧʦʜʚʝʨʞʝʥʳ ʭʣʘʜʥʦʣʦʤʢʦʩʪʠ. ɼʨʫʛʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʨʝʰʝʪʢʘʤʠ ʪʠʧʘ ʛʨʘʥʝʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʢʫʙʘ (ʥʘʧʨʠʤʝʨ, 

ʘʫʩʪʝʥʠʪʥʘʷ ʩʪʘʣʴ ʠ ʤʝʜʴ), ʥʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʜʦʙʥʳʭ ʩʚʦʡʩʪʚ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʦʪʨʳʚʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʠ ʤʘʣʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. 

4. ʅʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʍʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʚʳʟʚʘʥʦ ʥʦʨʤʘʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʘ ʧʣʘʩʪʠʯʝʩʢʦʝ ï 

ʢʘʩʘʪʝʣʴʥʳʤʠ. ʉʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʪʠʧʦʚ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʤʘʪʝʨʠʘʣ 

ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʘʛʨʘʤʤʘ ʗ.ɹ. ʌʨʠʜʤʘʥʘ. ʍʦʪʷ ʵʪʘ 

ʜʠʘʛʨʘʤʤʘ ʜʘʝʪ ʣʠʰʴ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʚʷʟʢʦʛʦ ʢ ʭʨʫʧʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ, ʦʥʘ ʧʦʣʝʟʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʠʭ ʪʝʥʜʝʥʮʠʡ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʠʟʦʙʨʘʞʘʶʪ ʣʠʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʘʤ ʭʨʫʧʢʦʛʦ ʠ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʨʘʟʨʫʰʝʥʠʡ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʦʙʣʘʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ 

ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʛʨʫʟʦʯʥʳʭ ʨʝʞʠʤʘʭ. 

ɾʝʩʪʢʦʩʪʴ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʘʩʘʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ. ɹʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʙʦʣʝʝ ʞʝʩʪʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʟʘʪʨʫʜʥʷʝʪʩʷ, ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʭʨʫʧʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ. ʈʘʟʣʠʯʠʷ ʚ ʪʠʧʘʭ ʥʘʧʨʷʞʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʞʝʩʪʢʦʩʪʠ: ʥʘʧʨʠʤʝʨ, ʧʨʠ ʦʩʝʚʦʡ ʥʘʛʨʫʟʢʝ 

ʦʥ ʨʘʚʝʥ 0,5, ʧʨʠ ʢʨʫʯʝʥʠʠ ï 1, ʘ ʧʨʠ ʩʞʘʪʠʠ ï 2. 

ɼʠʘʛʨʘʤʤʘ ʌʨʠʜʤʘʥʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ɽʩʣʠ ʣʠʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʧʨʷʞʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʧʝʨʝʩʝʢʘʝʪ ʣʠʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪʨʳʚʫ, 

ʧʨʦʠʟʦʡʜʝʪ ʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ. ɽʩʣʠ ʦʥʘ ʩʥʘʯʘʣʘ ʧʝʨʝʩʝʢʘʝʪ ʧʨʝʜʝʣʳ ʪʝʢʫʯʝʩʪʠ, ʘ ʟʘʪʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪʨʳʚʫ ï ʚʦʟʤʦʞʥʦ ʢʚʘʟʠʭʨʫʧʢʦʝ ʨʘʟʨʫʰʝʥʠʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ 

ʧʣʘʩʪʠʯʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ. ʇʝʨʝʩʝʯʝʥʠʝ ʣʠʥʠʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʨʝʟʫ ʦʟʥʘʯʘʝʪ 

ʨʘʟʨʫʰʝʥʠʝ ʧʫʪʝʤ ʩʨʝʟʘ. 

ʇʨʠ ʩʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʨʝʟʫ ʧʦʚʳʰʘʶʪʩʷ, 

ʥʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʪʨʳʚʫ ʨʘʩʪʝʪ ʢʨʘʡʥʝ ʤʝʜʣʝʥʥʦ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʭʨʫʧʢʠʭ 

ʠʣʠ ʢʚʘʟʠʭʨʫʧʢʠʭ ʨʘʟʨʫʰʝʥʠʡ. 

5. ʆʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ 

ʆʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʛʦ ʧʨʦʯʥʦʩʪʴ. 

ʕʪʠ ʥʘʧʨʷʞʝʥʠʷ ʙʳʚʘʶʪ ʪʨʸʭ ʚʠʜʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʸʤʘ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ 

ʫʨʘʚʥʦʚʝʰʠʚʘʶʪʩʷ. ʄʳ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʥʘʧʨʷʞʝʥʠʠ ʧʝʨʚʦʛʦ ʨʦʜʘ, ʢʦʪʦʨʦʝ 

ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʚ ʦʙʲʸʤʝ ʚʩʝʛʦ ʪʝʣʘ. ɺʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ 

ʨʘʩʪʷʛʠʚʘʶʱʠʝ, ʪʘʢ ʠ ʩʞʠʤʘʶʱʠʝ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʆʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʚʥʝʰʥʠʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʤʝʥʷʷ ʦʙʱʫʶ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ. ʈʘʩʪʷʛʠʚʘʶʱʠʝ ʦʩʪʘʪʦʯʥʳʝ 

ʥʘʧʨʷʞʝʥʠʷ ʩʧʦʩʦʙʥʳ ʦʩʣʘʙʣʷʪʴ ʢʦʥʩʪʨʫʢʮʠʶ, ʧʨʦʚʦʮʠʨʫʷ ʧʦʷʚʣʝʥʠʝ ʪʨʝʱʠʥ ʠ 

ʜʝʬʦʨʤʘʮʠʡ, ʪʦʛʜʘ ʢʘʢ ʩʞʠʤʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʥʘʦʙʦʨʦʪ, ʫʚʝʣʠʯʠʚʘʶʪ ʝʸ ʧʨʦʯʥʦʩʪʴ. 

ʇʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʆʥʠ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʪʘʪʦʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʙʳʚʘʝʪ, ʢʘʢ ʧʣʘʩʪʠʯʝʩʢʦʡ (ʠʟ-ʟʘ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʩʚʘʨʢʠ), ʪʘʢ ʠ ʫʧʨʫʛʦʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʣʝʩʘʨʥʳʭ ʨʘʙʦʪʘʭ 

ʠʣʠ ʛʦʨʷʯʝʡ ʧʦʩʘʜʢʝ). ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʥʠʢʦʛʜʘ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʤʘʪʝʨʠʘʣʘ. 

ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʥʘʜʸʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʫʯʘʩʪʢʘʭ. ʆʜʥʠʤ ʠʟ 

ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʩʞʠʤʘʶʱʠʭ 

ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʧʨʦʯʥʝʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -167- 

 

ʊʘʢʠʝ ʤʝʪʦʜʳ ʚʢʣʶʯʘʶʪ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʧʨʦʯʥʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʦʙʜʫʚʢʫ ʜʨʦʙʴʶ, ʦʙʢʘʪʢʫ 

ʨʦʣʠʢʘʤʠ, ʯʝʢʘʥʢʫ), ʪʝʨʤʠʯʝʩʢʦʝ ʫʧʨʦʯʥʝʥʠʝ (ʟʘʢʘʣʢʫ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ) ʠ 

ʪʝʨʤʦʭʠʤʠʯʝʩʢʦʝ ʫʧʨʦʯʥʝʥʠʝ (ʮʝʤʝʥʪʘʮʠʶ, ʘʟʦʪʠʨʦʚʘʥʠʝ, ʮʠʘʥʠʨʦʚʘʥʠʝ). ʕʪʠ 

ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʩʞʘʪʠʷ ʠʣʠ ʫʚʝʣʠʯʝʥʠʠ 

ʦʙʲʸʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʦʩʪʘʪʦʯʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʩʞʘʪʠʷ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʦʙʨʘʙʦʪʢʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʧʦʷʚʣʝʥʠʶ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʨʘʩʪʷʞʝʥʠʷ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʯʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʘ ʠ ʩʧʦʩʦʙʥʦ ʧʨʦʚʦʮʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʨʝʱʠʥ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘʚʠʩʠʪ 

ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʜʝʬʝʢʪʳ ʠ ʧʨʦʮʝʩʩʳ ʩʪʘʨʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ɺʘʞʥʝʡʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 

ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʭʨʫʧʢʠʤʠ ʠ ʧʣʘʩʪʠʯʥʳʤʠ ʨʘʟʨʫʰʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ 

ʤʝʥʷʪʴ ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʝʨʝʭʦʜʳ ʤʝʞʜʫ 

ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʭʨʫʧʢʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʩʪʨʫʢʪʫʨʦʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʸʪʢʠ ʤʘʪʝʨʠʘʣʘ. ʆʩʪʘʪʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʤʘʪʝʨʠʘʣʘʭ, ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʦʙʱʫʶ ʧʨʦʯʥʦʩʪʴ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʦʥʷʪʠʝ ʨʝʥʦʚʘʮʠʠ, ʘʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʚʘʞʥʦʩʪʠ 

ʦʙʥʦʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ. ʆʧʠʩʘʥʳ ʤʝʪʦʜʳ ʨʝʥʦʚʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ çʘʧʧʣʠʢʘʮʠʷè, çʩʦʧʦʩʪʘʚʣʝʥʠʷè ʠ 

çʚʥʝʜʨʝʥʠʝè, ʚ ʟʘʢʣʶʯʝʥʠʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʚʘʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʥʦʚʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʈʝʥʦʚʘʮʠʷ, ɸʨʭʠʪʝʢʪʫʨʘ, ʄʝʪʦʜʳ ʨʝʥʦʚʘʮʠʠ, ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ. 

 

Abstract 

The article examines the concept of renovation, focusing on the importance of updating 

facilities and their territories to adapt to modern urban conditions. Renovation methods such as 

"application", "comparison" and "implementation" are described, in conclusion, conclusions are 

drawn about the need and importance of renovation. 

Keywords: Renovation, Architecture, Renovation methods, Functional purpose. 

 

ʉʦʛʣʘʩʥʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʦʜ çʨʝʥʦʚʘʮʠʝʡè ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʟʜʘʥʠʶ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 



-168- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ ʩ ʮʝʣʴʶ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʦ ʚʩʝʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʮʝʥʪʨʘʭ ʈʦʩʩʠʠ ʧʨʦʙʣʝʤʘ ʦʪʩʣʫʞʠʚʰʠʭ ʩʚʦʡ 

ʩʨʦʢ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʟʜʘʥʠʡ ʩʪʦʠʪ ʥʘ ʧʦʚʝʩʪʢʝ ʜʥʷ. ʂʘʢ ʩʯʠʪʘʶʪ ʤʥʦʛʠʝ, ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʭʦʜʘ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ, ʵʪʦ ʦʙʥʦʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʠʟʤʝʥʝʥʠʷ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʜʝʨʞʢʠ ʠʭ ʮʝʥʥʦʩʪʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʦʜʘ ʥʦʚʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʦʡ. 

ʊʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʠ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ 

ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʝʛʘʧʦʣʠʩʘ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʶʪ ʚʩʝ ʰʘʥʩʳ ʥʘ ʫʩʧʝʰʥʦʝ 

ʨʘʟʚʠʪʠʝ ʚ ʧʣʘʩʪʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʛʦʨʦʜʘ ʠ ʝʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʠʭ ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʞʠʟʥʠ ʣʶʜʝʡ. ʀʤʝʥʥʦ ʪʘʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, 

ʯʪʦ ʨʘʥʝʝ ʦʩʚʦʝʥʥʳʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʠʣʠ ʞʝ ʩʦʚʩʝʤ ʥʠʢʘʢ ʥʝ ʚʦʚʣʝʯʝʥʳ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʝʛʘʧʦʣʠʩʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ɹʳʚʰʘʷ ʬʘʙʨʠʢʘ ʚ ɹʘʨʩʝʣʦʥʝ. ʌʦʪʦ ʜʦ ʠ ʧʦʩʣʝ ʨʝʥʦʚʘʮʠʠ. 

 
ʈʝʥʦʚʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ - ʵʪʦ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʙʳʚʰʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʩ ʮʝʣʴʶ ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʥʦʚʳʤ ʬʫʥʢʮʠʷʤ ʠ ʫʩʣʦʚʠʷʤ 
ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʢ ʪʝʭʥʠʯʝʩʢʦʝ 
ʦʙʥʦʚʣʝʥʠʝ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʚ ʢʘʯʝʩʪʚʝ ʞʠʣʳʭ, ʢʦʤʤʝʨʯʝʩʢʠʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʣʠ ʢʫʣʴʪʫʨʥʳʭ 
ʦʙʲʝʢʪʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʥʦʚʘʮʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʨʷʜ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ, ʪʘʢʠʭ ʢʘʢ 
ʥʝʭʚʘʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ, ʧʨʘʚʦʚʳʝ ʚʦʧʨʦʩʳ ʠ ʩʦʮʠʘʣʴʥʦʝ 
ʥʝʜʦʚʦʣʴʩʪʚʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʧʨʝʧʷʪʩʪʚʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʝʥʦʚʘʮʠʦʥʥʳʭ 
ʧʨʦʝʢʪʦʚ ʦʯʝʚʠʜʥʳ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ 
ʨʦʩʪ, ʟʘʱʠʪʫ ʵʢʦʣʦʛʠʠ ʠ ʩʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʠʤʝʨʳ ʫʩʧʝʰʥʳʭ ʨʝʥʦʚʘʮʠʡ, ʪʘʢʠʝ ʢʘʢ ʃʦʥʜʦʥʩʢʠʡ ʨʘʡʦʥ 
ɼʦʢʣʝʥʜʩ, ʄʫʟʝʡ ɻʫʛʛʝʥʭʘʡʤʘ ʚ ɹʠʣʴʙʘʦ ʠ ʇʘʨʢ ʍʘʡ-ʃʘʡʥ ʚ ʅʴʶ-ʁʦʨʢʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ, 
ʥʘʩʢʦʣʴʢʦ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʨʝʥʦʚʘʮʠʷ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʨʦʜʦʚ ʠ 
ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ. ʕʪʠ ʧʨʦʝʢʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʘʷ ʠ 
ʦʩʫʱʝʩʪʚʣʝʥʥʘʷ ʨʝʥʦʚʘʮʠʷ ʩʧʦʩʦʙʥʘ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴ ʦʙʣʠʢ ʛʦʨʦʜʘ ʠ ʩʜʝʣʘʪʴ ʝʛʦ 
ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʞʠʟʥʠ, ʨʘʙʦʪʳ ʠ ʪʫʨʠʟʤʘ. 

 

 
ʈʠʩʫʥʦʢ 2. ʈʝʥʦʚʘʮʠʷ ʨʘʡʦʥʘ ʚ ʃʦʥʜʦʥʝ. ʌʦʪʦ ʧʦʩʣʝ ʨʝʥʦʚʘʮʠʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -169- 

 
ʀʟʫʯʠʚ ʤʠʨʦʚʦʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʤʥʦʞʝʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦ ʠʭ ʨʝʥʦʚʘʮʠʠ. 
 ʚ ʦʩʥʦʚʝ ʣʝʞʠʪ ʧʦʜʜʝʨʞʢʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʠʜʘ ʩʦʦʨʫʞʝʥʠʷ. 
 ʧʨʠʥʷʪʠʝ ʥʦʚʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʝ 
ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 
ʵʢʦʥʦʤʠʢʠ; 

 ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʪʨʦʥʫʪʳ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ 
ʨʘʟʚʠʪʠʝʤ, ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʣʝʥʦʛʦ ʩʢʝʣʝʪʘ 
ʤʝʛʘʧʦʣʠʩʘ. 

 ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʣʠʢʚʠʜʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ: ʧʦʣʥʦʝ ʠʭ 
ʫʥʠʯʪʦʞʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʜʨʫʛʠʝ ʮʝʣʠ.  

ʇʨʠʤʝʥʷʶʪʩʷ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 
(ʧʝʨʝʥʘʣʘʜʢʠ) ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 
ʦʩʥʦʚʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʩʧʦʩʦʙʠʪʴ ʢ ʩʝʛʦʜʥʷʰʥʠʤ ʨʝʘʣʠʷʤ: 

1. ʄʝʪʦʜ çʘʧʧʣʠʢʘʮʠʠè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʠ, 
ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʘʪʝʨʠʘʣʳ, 
ʢʦʪʦʨʳʡ ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠ 
ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʟʜʘʥʠʡ ʠ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʙʥʦʚʣʝʥʠʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 
ʚʥʝʜʨʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʝ 
ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʘʜʘʧʪʘʮʠʠ ʠʭ ʢ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚʨʝʤʝʥʠ. 

2. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ çʩʦʧʦʩʪʘʚʣʝʥʠʡè (ʘʥʘʣʦʛʠʡ) ʤʦʞʥʦ ʩʨʘʚʥʠʪʴ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩ ʪʝʤʠ ʠʣʠ ʠʥʳʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʨʘʟʥʦʛʦ ʘʥʘʣʦʛʘ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ 
ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ ʢ ʦʙʲʝʢʪʫ. ɽʛʦ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʪʦʤ, ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ, ʫʯʠʪʳʚʘʷ 
ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʤ. 

3. çɺʥʝʜʨʝʥʠʝè (ʠʥʪʝʛʨʘʮʠʷ) ʚ ʢʦʥʪʝʢʩʪʝ ʨʝʥʦʚʘʮʠʠ ʦʟʥʘʯʘʝʪ ʧʨʦʮʝʩʩ 
ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʚ ʤʦʜʝʨʥʠʟʘʮʠʶ 
ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʆʥʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 
ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 
ʧʨʦʬʠʣʷ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ ʢʘʢ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʪʨʦʝʥʠʡ, ʪʘʢ ʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩʦʦʨʫʞʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʥʦʚʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʰʘʛ ʚ ʨʘʟʚʠʪʠʠ 
ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠ ʦʙʥʦʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ 
ʦʙʲʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʪʨʝʙʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʛʘʧʦʣʠʩʘ. ʄʝʪʦʜʳ çʘʧʧʣʠʢʘʮʠʠè, 
çʩʦʧʦʩʪʘʚʣʝʥʠʡè ʠ çʚʥʝʜʨʝʥʠʷè ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʢʘʞʜʳʡ ʠʟ 
ʢʦʪʦʨʳʭ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʜʘʥʠʡ ʠ ʪʝʨʨʠʪʦʨʠʡ. ʕʪʠ ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ 
ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʝ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʟʘʤʝʥʠʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʚ ʨʘʙʦʪʝ 
ʩ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʦʡ. ʋʯʠʪʳʚʘʷ ʤʠʨʦʚʦʡ ʦʧʳʪ ʠ ʘʢʪʫʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʤʦʞʥʦ 
ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʧʦʩʦʙʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ 
ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʚ ʛʦʨʦʜʝ ʠ ʦʪʢʨʳʪʴ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʝʛʦ ʨʘʟʚʠʪʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɼʘʥʳ ʨʘʟʲʷʩʥʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʚʠʜʫ ʜʘʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠ ʧʦ ʯʝʤʫ ʤʦʞʥʦ ʠʭ ʚʳʙʠʨʘʪʴ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʧʨʠʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʩʣʠʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ 

ʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ, ʧʦ ʫʜʘʣʝʥʠʶ ʧʘʪʦʛʝʥʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʬʠʣʴʪʨʘʮʠʷ, ʩʝʧʪʠʢ, ʨʝʟʝʨʚʫʘʨʳ, 

ʙʘʢʪʝʨʠʠ, ʘʵʨʦʙʥʳʝ, ʘʥʘʵʨʦʙʥʳʝ, ʦʪʚʦʜ ʚʦʜʳ. 

 

Abstract 

This article discusses the use of local wastewater treatment plants. Explanations are given 

for each type of these structures, and why they can be selected. In conclusion, information is 

provided that in order to drain and use the resulting water, additional measures must be taken to 

remove pathogens. 

Keywords: sewage treatment plants, filtration, septic tank, tanks, bacteria, aerobic, 

anaerobic, water drainage. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʘʯʝʩʪʚʘ ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʚʦʜʳ ʩʪʦʠʪ 

ʥʘ ʦʩʦʙʦʤ ʢʦʥʪʨʦʣʝ, ʫʯʠʪʳʚʘʷ ʢʨʠʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʮʝʣʦʤ. 

ʊʝʥʜʝʥʮʠʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʪʘʥʜʘʨʪʦʚ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʥʘʙʠʨʘʝʪ 

ʨʷʜ ʥʦʚʳʭ ʫʞʝʩʪʦʯʘʶʱʠʭ ʥʦʨʤ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦʩʪʫʧʘʶʱʘʷ ʚʦʜʘ ʯʝʨʝʟ ʚʦʜʦʧʨʦʚʦʜ ʦʪ ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʦʯʥʝʝ 

ʢʘʯʝʩʪʚʦ ʜʘʥʥʦʡ ʚʦʜʳ, ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʦ ɻʆʉʊ 2874-82. ʆʩʥʦʚʥʳʝ ʚʳʜʚʠʛʘʝʤʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ï ʵʪʦ ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʧʦ ʵʪʘʧʘʤ ʧʨʦʭʦʜʠʪ 

ʬʠʣʴʪʨʘʮʠʶ ʠ ʦʩʘʞʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʢʣʶʯʝʥʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʄʘʪʝʨʠʘʣ ʠʟ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʠʟʛʦʪʦʚʣʝʥʦ ʜʘʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʣʠʯʥʳʤ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪ ʧʦʣʠʤʝʨʳ, ʙʝʪʦʥ ʠ ʤʝʪʘʣʣ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʢʦʨʧʫʩʘ ʠʟ ʧʦʣʠʤʝʨʦʚ ʠʟʙʘʚʣʷʝʪ ʦʪ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʦʪ 

ʢʦʨʨʦʟʠʠ, ʦʜʥʘʢʦ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ ʛʨʳʟʫʥʘʤʠ. ʂʦʨʧʫʩ ʣʝʛʢʠʡ ʠ ʚʝʩʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝ ʤʥʦʛʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʘʢ ʧʣʶʩʦʤ, ʪʘʢ ʠ ʤʠʥʫʩʦʤ, ʪʘʢ ʢʘʢ ʚ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ ʵʪʦ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʤʦʥʪʘʞʘ.  

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʣʠʤʝʨʦʤ ʙʝʪʦʥ ʚʝʩʠʪ ʚ ʨʘʟʳ ʙʦʣʴʰʝ, ʥʦ ʦʥ ʧʨʠ ʵʪʦʤ ʝʱʝ ʫʩʪʦʡʯʠʚ 

ʢ ʧʨʦʤʝʨʟʘʥʠʶ, ʧʨʦʪʠʚʦʩʪʦʠʪ ʢʦʨʨʦʟʠʠ, ʚʳʜʝʨʞʠʚʘʝʪ ʜʘʚʣʝʥʠʝ ʛʨʫʥʪʘ ʠ ʫʩʪʦʡʯʠʚ ʧʨʠ 

ʦʙʚʦʜʥʝʥʠʠ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -171- 

 

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʙʝʪʦʥʦʤ, ʢʦʨʧʫʩ ʠʟ ʤʝʪʘʣʣʘ ʙʫʜʝʪ ʣʝʛʯʝ, ʥʦ ʦʥ ʪʨʝʙʫʝʪ ʫʩʠʣʝʥʠʷ ʚ 

ʚʠʜʝ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʦʪ 

ʢʦʨʨʦʟʠʠ. 

ʂ ʜʘʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʨʷʜ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: 

 ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʧʦʩʪʘʚʠʤʳʤ ʩʦ ʩʨʦʢʦʤ ʩʣʫʞʙʳ 

ʟʜʘʥʠʷ ʢ ʢʦʪʦʨʦʤʫ ʦʥʦ ʦʪʥʦʩʠʪʩʷ. ʕʪʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ ʵʢʦʥʦʤʠʠ ʨʘʩʭʦʜʦʚ, ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʦʪʚʦʜʷʱʠʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʟʘʧʘʩ ʥʘ ʠʭ ʧʦʩʪʫʧʣʝʥʠʝ; 

 ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʠʯʠʥʷʪʴ ʚʨʝʜ 

ʣʶʜʷʤ, ʧʨʦʞʠʚʘʶʱʠʤ ʚʙʣʠʟʠ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʇʨʠʤʝʥʷʝʤʦʝ 

ʦʯʠʩʪʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʦ 

ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʩʣʠʚ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ. 

ʉʝʧʪʠʢ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ ʧʝʨʝʪʝʢʘʥʠʷ ʞʠʜʢʦʩʪʠ ʦʪ ʦʜʥʦʡ ʢʘʤʝʨʳ ʢ ʜʨʫʛʦʡ, ʚ 

ʪʝʯʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʧʨʠʤʝʩʠ, ʠ ʦʯʠʱʝʥʠʝ ʚʦʜʳ. ʊʘʢ 

ʢʘʢ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʥʠʷ ʧʦʩʪʝʧʝʥʥʳʡ, ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʢʦʨʦʩʪʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʞʠʜʢʦʩʪʠ ʠʟ ʦʜʥʦʡ ʝʤʢʦʩʪʠ ʚ ʜʨʫʛʫʶ. ʉʢʦʨʦʩʪʥʦʡ ʧʦʪʦʢ ʥʝ ʦʙʝʩʧʝʯʠʪ 

ʪʨʝʙʫʝʤʫʶ ʬʠʣʴʪʨʘʮʠʶ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʟʙʘʣʪʳʚʘʥʠʶ ʦʩʘʜʢʘ, ʯʪʦ 

ʟʘʤʝʜʣʠʪ ʧʨʦʮʝʩʩ ʚ ʮʝʣʦʤ. ɽʱʝ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ 

ʨʝʟʝʨʚʫʘʨ ʩʝʧʪʠʢʘ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʨʘʟʣʦʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʠ 

ʙʫʜʫʪ ʧʦʧʨʦʩʪʫ ʦʩʝʜʘʪʴ ʪʘʤ, ʠ ʤʝʰʘʪʴ ʧʨʦʮʝʩʩʫ ʦʯʠʩʪʢʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʊʨʝʭ ʢʘʤʝʨʥʳʡ ʩʝʧʪʠʢ ʩ ʧʦʯʚʝʥʥʦʡ ʜʦʦʯʠʩʪʢʦʡ ʩʪʦʢʦʚ. 

1 ï ɿʘʩʳʧʢʘ; 2 ï ɹʝʪʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ; 3 ï ɺʝʥʪʠʣʠʨʫʝʤʘʷ ʪʨʫʙʘ; 4 ï ʃʶʢ; 5 ï ʇʝʩʯʘʥʘʷ ʧʦʜʛʦʪʦʚʢʘ; 6 ï 

ʑʝʙʝʥʠʩʪʘʷ ʟʘʩʳʧʢʘ; 7 ï ʉʧʫʩʢ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʚ ʛʨʫʥʪʦʚʳʡ ʤʘʩʩʠʚ; 8 ï ɺʝʥʪʠʣʷʮʠʦʥʥʳʡ ʚʳʧʫʩʢ. 

 
ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʩʝʧʪʠʢʦʚ. 
ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʬʠʣʴʪʨʘʭ. ʉʘʤ ʬʠʣʴʪʨ ʷʚʣʷʝʪʩʷ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ, ʧʝʩʦʢ, ʢʝʨʘʤʟʠʪ ʠʣʠ ʛʨʘʚʠʡ, ʠʥʦʛʜʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʛʨʫʥʪʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʪʘʢ ʢʘʢ ʚʦʜʘ ʙʝʟ ʜʘʥʥʦʛʦ ʛʨʫʥʪʦʚʦʛʦ ʩʣʦʷ ʥʝ ʜʦʦʯʠʱʘʝʪʩʷ ʥʘ 30-
40%, ʘ ʵʪʦ ʥʝ ʜʦʧʫʩʪʠʤʦ ʜʣʷ ʩʪʦʢʘ ʚʦʜʳ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʏʘʩʪʠʮʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ 
ʩʪʦʢʝ ʯʝʨʝʟ ʬʠʣʴʪʨʳ, ʦʩʘʞʠʚʘʶʪʩʷ ʙʝʟ ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 
ʙʘʢʪʝʨʠʡ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʧʪʠʢʘ ʢʘʢ ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ, ʧʦ ʦʙʨʘʟʫ ʠ 
ʧʦʜʦʙʠʶ ʥʘʙʣʶʜʘʝʪʩʷ ʩʭʦʞʝʩʪʴ ʩ ʚʳʛʨʝʙʥʳʤʠ ʷʤʘʤʠ. ʂʦʥʩʪʨʫʢʪʠʚ ʜʘʥʥʦʛʦ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʬʠʣʴʪʨʘʮʠʶ ʠ ʦʯʠʩʪʢʫ ʩʪʦʢʦʚ, ʪʝʤ ʙʦʣʝʝ ʠʭ ʩʣʠʚ. 
ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʨʝʟʝʨʚʫʘʨʘ, ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʪʢʘʯʠʚʘʥʠʶ ʥʘʢʦʧʠʚʰʝʛʦʩʷ 
ʩʦʜʝʨʞʠʤʦʛʦ ʠʟ ʥʝʛʦ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʝʧʪʠʢʠ ʥʝ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʬʠʣʴʪʨʦʚ, ʥʦ ʠ ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʳʭ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ. ʕʪʘʧʫ ʦʯʠʩʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʢʪʝʨʠʡ 
ʧʨʝʜʰʝʩʪʚʫʝʪ ʦʩʘʜʦʢ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʊʘʢʠʝ ʩʪʘʥʮʠʠ ʯʘʱʝ ʚʩʝʛʦ ʥʘʟʳʚʘʶʪ 
ʘʵʨʦʙʥʳʤʠ ʠʣʠ ʛʣʫʙʦʢʦʛʦ ʦʯʠʱʝʥʠʷ. ʅʘʟʚʘʥʠʝ ʘʵʨʦʙʥʳʡ ʩʝʧʪʠʢ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʧʨʠʥʮʠʧʘ 
ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʦʯʠʩʪʥʦʛʦ ʤʥʦʛʦʢʘʤʝʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ɹʘʢʪʝʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ 



-172- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʚʦʟʜʫʭʘ, ʘ ʠʤʝʥʥʦ ʢʠʩʣʦʨʦʜʘ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʣʦʞʝʥʠʶ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʦʥʠ ʩʧʦʩʦʙʥʳ ʫʜʘʣʷʪʴ ʧʨʠʤʝʩʠ ʪʘʢ, ʯʪʦ 
ʦʩʪʘʪʦʢ ʚ ʚʦʜʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 2%. 

ɺ ʩʚʷʟʠ ʩ ʩʧʝʮʠʬʠʢʦʡ ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 
ʧʦʩʪʦʷʥʥʦʤ ʧʨʠʪʦʢʝ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪʘʭ, ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʘʩʭʦʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʘ 
ʠʤʝʥʥʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʦ ʩʫʜʷ ʧʦ ʦʪʟʳʚʘʤ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʜʘʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 
ʧʨʦʠʩʭʦʜʠʪ ʦʢʫʧʘʝʤʦʩʪʴ ʜʘʥʥʳʭ ʟʘʪʨʘʪ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʘʵʨʦʙʥʳʝ ʩʝʧʪʠʢʠ, ʩʦʜʝʨʞʘʪ ʙʠʦʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 
ʘ ʟʥʘʯʠʪ ʟʘ ʥʠʤʠ ʥʫʞʥʦ ʩʣʝʜʠʪʴ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʚ ʦʯʠʩʪʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʧʦʧʘʜʝʪ ʙʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʜʝʟʠʥʬʝʢʮʠʠ, ʢʦʣʦʥʠʷ ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʣʦʞʝʥʠʶ ʧʨʠʤʝʩʝʡ ʤʦʞʝʪ 
ʧʦʛʠʙʥʫʪʴ. ʅʝ ʥʫʞʥʦ ʧʨʝʚʳʰʘʪʴ ʜʦʟʠʨʦʚʢʫ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 
ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʭʣʦʨʘ. 

ʅʝ ʨʝʜʢʦ ʛʠʙʝʣʴʶ ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʠʭ 
ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʝʨʳʚ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʥʝʢʠʝ ʛʠʙʨʠʜʥʳʝ ʚʘʨʠʘʥʪʳ ʩʝʧʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʢʘʢ ʧʦ 
ʧʨʠʥʮʠʧʫ ʦʯʠʩʪʢʠ ʯʝʨʝʟ ʬʠʣʴʪʨʦʚʘʥʠʝ (ʦʩʘʜʦʢ), ʪʘʢ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʫʞʝ ʘʥʘʵʨʦʙʥʳʭ 
ʙʘʢʪʝʨʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʙʝʟ ʚʦʟʜʫʭʘ. ʎʝʣʴ ʜʦʙʘʚʣʝʥʠʷ ʪʘʢʠʭ ʚʠʜʦʚ 
ʙʘʢʪʝʨʠʡ ï ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʪʴ ʮʠʢʣ ʤʝʞʜʫ ʯʠʩʪʢʦʡ 
ʨʝʟʝʨʚʫʘʨʘ. ɼʘʥʥʳʝ ʙʘʢʪʝʨʠʠ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʵʨʦʙʥʳʤʠ, ʥʦ ʦʥʠ ʥʝ 
ʥʫʞʜʘʶʪʩʷ ʚ ʢʠʩʣʦʨʦʜʝ, ʘ ʟʥʘʯʠʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʧʨʠʪʦʢʘ ʚʦʟʜʫʭʘ. 

ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʯʠʩʪʘʷ ʚʦʜʘ, ʧʦʩʣʝ 
ʵʪʘʧʘ ʬʠʣʴʪʨʘʮʠʠ. ɼʘʥʥʳʝ ʩʪʦʢʠ ʭʦʪʴ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʯʠʱʝʥʳ, ʥʦ ʦʥʠ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʚ 
ʩʝʙʝ ʧʘʪʦʛʝʥʳ, ʯʪʦ ʝʱʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʣʠʚʘʪʴ ʚʦʜʫ ʚ ʚʦʜʦʝʤʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʙʳʪʦʚʦʡ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ɼʘʥʥʫʶ ʦʯʠʱʝʥʥʫʶ ʚʦʜʫ, ʝʱʝ ʩʣʝʜʫʝʪ ʧʨʦʜʝʟʠʥʬʠʮʠʨʦʚʘʪʴ 
ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ, ʣʠʙʦ ʞʝ ʝʝ ʭʣʦʨʠʨʦʚʘʥʠʝʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʜʘʥʥʳʭ ʦʯʠʩʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʚʦʜʫ ʥʝʦʙʭʦʜʠʤʦ ʢʫʜʘ-ʪʦ ʚʳʚʦʜʠʪʴ. ʃʝʪʦʤ ʪʘʢʘʷ ʚʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 
ʦʨʦʰʝʥʠʷ, ʠʣʠ ʧʦʣʠʚʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɿʠʤʦʡ ʜʘʥʥʫʶ ʚʦʜʫ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʠʣʠ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʠʞʝ ʛʣʫʙʠʥʳ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ, ʢʦʪʦʨʳʡ ʚ ʨʘʟʣʠʯʥʳʭ 
ʨʝʛʠʦʥʘʭ ʠʥʜʠʚʠʜʫʘʣʝʥ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʜʘʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, 
ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʦʜʦʡʪʠ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʟʨʳʚʦʚ ʠ ʧʦʞʘʨʦʚ ʚ ʞʠʣʳʭ 

ʟʜʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʪʝʢʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʵʥʝʨʛʠʠ ʠ 

ʚʟʨʳʚʯʘʪʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʆʧʠʩʘʥʳ ʧʦʩʣʝʜʩʪʚʠʷ ʚʟʨʳʚʦʚ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʠ ʚʟʨʳʚʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʳʜʝʣʷʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʟʨʳʚ, ʧʦʞʘʨ, ʫʪʝʯʢʘ, ʪʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʴ, ʛʘʟ, ʥʝʠʩʧʨʘʚʥʦʩʪʴ, ʯʝʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -173- 

 

Abstract 

The article is devoted to the analysis of the causes and consequences of explosions and 

fires in residential buildings associated with the course of chemical reactions between energy 

sources and explosives. The consequences of the explosions are described. The causes of fires 

and explosions are considered in detail, among which the human factor, equipment malfunctions, 

and violations of technological processes are highlighted. 

Keywords: ʝxplosion, fire, leak, safety, fire safety, gas, malfunction, emergency. 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʆɸʆ "ʈʦʩ-ʛʘʟʠʬʠʢʘʮʠʷ", ʝʞʝʛʦʜʥʦ ʚ ʞʠʣʦʤ 

ʩʝʢʪʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʦʢʦʣʦ 220 ʧʨʦʠʩʰʝʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʘʟʘ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ, ʯʠʩʣʦ ʧʦʛʠʙʰʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢ, ʚ 2012 ʛʦʜʫ ʧʦʜʩʯʠʪʘʥʦ ʦʢʦʣʦ 130 

ʧʦʛʠʙʰʠʭ (80% ʠʟ ʥʠʭ ʧʦʛʠʙʣʠ ʦʪ ʦʪʨʘʚʣʝʥʠʷ ʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ, 20% - ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʨʳʚʦʚ ʛʘʟʦʚʦʡ ʩʤʝʩʠ ʠ ʧʦʞʘʨʘ). 

ɺʟʨʳʚ ï ʵʪʦ ʧʨʦʮʝʩʩ ʩ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʚʳʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʚ 

ʦʙʲʝʤʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʩ ʫʜʘʨʥʳʤʠ, ʪʝʧʣʦʚʳʤʠ ʠ ʚʠʙʨʘʮʠʦʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʭʠʤʠʯʝʩʢʦʡ ʠʣʠ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ.  

ɺ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʚʦʟʤʦʞʥʳ ʚʘʨʠʘʥʪʳ ʪʦʣʴʢʦ, ʩ ʧʨʦʪʝʢʘʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, 

ʢʦʛʜʘ ʠʩʪʦʯʥʠʢ ʚʳʜʝʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩ ʭʠʤʠʯʝʩʢʠʤ ʚʟʨʳʚʯʘʪʳʤ 

ʚʝʱʝʩʪʚʦʤ. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʟʨʳʚ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʄʘʛʥʠʪʦʛʦʨʩʢʝ 2018. 

 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʪʦ ʪʫʪ ʤʦʞʝʪ ʧʦʜʭʦʜʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʯʪʦ ʩʧʦʩʦʙʥʦ ʝʝ ʚʳʜʝʣʷʪʴ, ʠʣʠ ʪʦ ʯʪʦ ʨʘʙʦʪʘʝʪ ʦʪ ʥʝʝ. ʅʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ, 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ, ʩʧʠʯʢʠ ʠʣʠ ʟʘʞʠʛʘʣʢʠ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʟʨʳʚʯʘʪʳʝ ʚʝʱʝʩʪʚʘ, ʪʦ ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʛʘʟʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʚ ʩʝʙʝ ʛʘʟ ʪʘʢʦʡ ʢʘʢ ʤʝʪʘʥ ʠʣʠ ʧʨʦʧʘʥ. ʇʨʦʧʘʥ ʙʦʣʝʝ ʛʦʨʶʯ 

ʧʦʵʪʦʤʫ ʝʛʦ ʩʚʦʡʩʪʚʦ ʧʦʩʣʝ ʚʟʨʳʚʘ ï ʵʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʛʦʨʝʥʠʝ. ʄʝʪʘʥ ʞʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʚʳʧʫʩʢʘʝʪ ʚʟʨʳʚʥʫʶ ʚʦʣʥʫ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ 

ʩʠʣʴʥʝʝ ʯʝʤ ʧʨʠ ʚʟʨʳʚʝ ʧʨʦʧʘʥʘ.  

ɺʟʨʳʚ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʢʚʘʨʪʠʨʝ ʧʨʦʠʟʦʰʣʘ ʜʦʩʪʘʪʦʯʥʦ 

ʩʝʨʴʝʟʥʘʷ ʫʪʝʯʢʘ. ʇʨʠ ʥʝʤ ʭʘʨʘʢʪʝʨʥʦ ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʟʜʘʥʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ, ʠʣʠ ʠʭ ʵʣʝʤʝʥʪʦʚ. ʅʝʨʝʜʢʦ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʣʶʜʝʡ ʧʨʠ ʚʟʨʳʚʝ ʛʘʟʘ 

ʩʪʘʥʦʚʠʪʩʷ ʦʙʨʫʰʝʥʠʝ, ʟʘʯʘʩʪʫʶ ʧʝʨʚʳʤʠ ʥʝ ʚʳʜʝʨʞʠʚʘʶʪ ʩʪʝʥʳ, ʛʘʟ ʜʘʚʠʪ ʥʘ ʩʪʝʥʳ, 

ʦʢʥʘ ʠ ʜʚʝʨʠ ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʤʦʤʝʥʪ ʜʝʪʦʥʘʮʠʠ ʩʘʤʦʝ ʩʣʘʙʦʝ ʟʚʝʥʦ ʨʘʟʨʫʰʘʝʪʩʷ, 

ʥʘʨʫʰʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʚʘʣ ʧʝʨʝʢʨʳʪʠʡ.  

ʂ ʜʨʫʛʠʤ ʧʦʚʨʝʞʜʘʶʱʠʤ ʠʣʠ ʣʝʪʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʙʣʦʤʢʠ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʣʠ ʯʘʩʪʝʡ ʪʚʝʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʣʝʪʘʷʩʴ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ 

ʥʘʥʦʩʷʪ ʫʱʝʨʙ. ʂʨʦʤʝ ʪʦʛʦ, ʚʪʦʨʠʯʥʦ ʧʦʩʣʝ ʷʚʣʝʥʠʷ ʚʟʨʳʚʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʧʦʞʘʨʳ, 

ʥʘʨʫʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʦʟʥʠʢʘʶʱʠʝ ʚʟʨʳʚʳ 

ʫʞʝ ʠʟ-ʟʘ ʜʘʥʥʦʛʦ ʧʨʦʠʩʰʝʩʪʚʠʷ.  



-174- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʂ ʩʦʞʘʣʝʥʠʶ, ʠʤʝʥʥʦ ʠʟ-ʟʘ ʵʪʦʛʦ ʯʘʱʝ ʚʩʝʛʦ ʛʠʙʥʫʪ ʣʶʜʠ, ʘ ʥʝ ʠʟ-ʟʘ ʩʘʤʦʛʦ 

ʭʣʦʧʢʘ ʠʣʠ ʚʦʟʛʦʨʘʥʠʷ. 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ, ʘ ʟʘʪʝʤ ʠ ʚʟʨʳʚʦʚ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʠʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨʳ: 

ɸ. ʇʨʠʯʠʥʝʥʠʝ ʚʨʝʜʘ ʟʜʦʨʦʚʴʶ ʠʣʠ ʠʤʫʱʝʩʪʚʫ ʧʫʪʝʤ ʧʦʜʞʦʛʘ. 

ɹ. ʅʝʠʩʧʨʘʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʥʘʨʫʰʘʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

1. ʆʙʦʨʫʜʦʚʘʥʠʝ ʠʤʝʝʪ ʜʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ 

ʟʘʚʦʜʩʢʠʤ ʙʨʘʢʦʤ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ 

ʨʝʰʝʥʠʡ ʠ ʧʨʦʝʢʪʥʳʭ ʥʦʨʤ ʠ ʪʨʝʙʦʚʘʥʠʡ; 

2. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

3. ʊʨʫʙʳ ʠ ʜʚʠʛʘʪʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʦʛʨʝʪʳ ʧʨʠ ʧʦʤʦʱʠ ʦʛʥʝʚʳʭ 

ʨʘʙʦʪ; 

4. ʇʨʦʚʝʜʝʥʠʝ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʛʘʟʦʩʚʘʨʢʠ; 

5. ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʩʠʩʪʝʤ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ 

ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʫʶ ʨʘʙʦʪʫ, ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʠ ʚʝʥʪʠʣʷʮʠʠ; 

6. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʜʝʬʦʨʤʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

7. ʅʘʨʫʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜʦʧʫʱʝʥʥʳʝ 

ʨʘʙʦʪʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ; 

ɺ. ʅʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʠʪʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ: 

1. ʅʝʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʤʦʥʪʘʞʘ; 

2. ʅʝʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧʝʨʝʛʨʫʟʢʘ ʩʝʪʠ, 

ʧʨʝʚʳʰʝʥʠʝ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ); 

3. ʇʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʠ 

ʷʚʣʷʝʪʩʷ ʟʘʚʦʜʩʢʦʡ ʙʨʘʢ; 

4. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʦʪ ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʳ; 

5. ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

6. ʅʝʩʪʘʙʠʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʚʦʜʢʠ (ʨʘʟʥʦʩʪʴ ʬʘʟ ʠ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʥʦʨʤʠʨʫʝʤʦʛʦ ʨʝʞʠʤʘ). 

ɻ. ʇʨʘʚʠʣʘ, ʢʘʩʘʶʱʠʝʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʯʥʦʛʦ (ʛʘʟʦʚʦʛʦ) ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʝʯʠ, ʤʦʛʫʪ ʙʳʪʴ ʥʘʨʫʰʝʥʳ: 

1. ʅʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʝʯʠ; 

2. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʵʣʝʤʝʥʪʳ ʫʩʪʨʦʡʩʪʚʘ ʧʝʯʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʜʚʝʨʛʥʫʪʳ ʧʝʨʝʢʘʣʠʚʘʥʠʶ; 

3. ɼʝʬʝʢʪʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʜʳʤʦʚʦʡ ʪʨʫʙʳ; 

4. ʅʘʣʠʯʠʝ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʦʪʦʧʣʝʥʠʷ; 

5. ʅʝʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʯʝʡ; 

6. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʞʠʜʢʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ɻʉʄ. 

ɼ. ʆʧʘʩʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩ ʦʛʥʸʤ: 

1. ʇʨʦʷʚʣʝʥʠʝ ʜʝʪʩʢʦʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʩʪʠ; 

2. ʉʞʠʛʘʥʠʝ ʦʪʭʦʜʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

3. ʅʝʦʩʪʦʨʦʞʥʦʩʪʴ ʧʨʠ ʢʫʨʝʥʠʠ ï ʵʪʦ ʦʜʥʘ ʠʟ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ; 

4. ɿʘʧʨʝʱʘʝʪʩʷ: ʥʘʨʫʰʘʪʴ ʧʨʘʚʠʣʘ ʇɹ ʧʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʧʠʱʠ. 

ɼʦʧʫʩʢʘʪʴ ʥʘʨʫʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -175- 

 

5. ɼʨʫʛʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ (ʥʝʟʘʞʞʝʥʥʘʷ ʩʚʝʯʘ, ʦʩʪʘʚʣʝʥʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ); 

6. ʅʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʨʦʡʩʪʚ 

ʩ ʛʦʨʶʯʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʥʘʧʨʠʤʝʨ, ʢʝʨʦʩʠʥʦʚʳʭ ʣʘʤʧ ʠ 

ʙʝʥʟʠʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ). 

ɽ. ʀʥʳʝ ʧʨʠʯʠʥʳ, ʥʝ ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʚʳʰʝʦʧʠʩʘʥʥʳʤ (ʢʦʪʦʨʳʝ 

ʩʣʫʯʘʶʪʩʷ ʛʦʨʘʟʜʦ ʨʝʞʝ, ʯʝʤ ʦʧʠʩʘʥʥʳʝ). 

1. ʈʘʟʨʷʜʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʨʘʟʨʷʜʝ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ; 

2. ʈʘʟʨʷʜʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʝ; 

3. ʉʘʤʦʚʦʟʛʦʨʘʥʠʝ ʚʝʱʝʩʪʚ (ʪʦʨʬʷʥʳʝ ʧʦʯʚʳ, ʢʘʨʙʠʜ ʢʘʣʴʮʠʷ, 

ʥʘʪʨʠʡ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʦʟʛʦʨʘʥʠʷ; 

4. ʅʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʠʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʘʚʠʣ 

ʇɹ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʯʠʥʳ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʪʝʧʣʦʧʦʪʝʨʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʤʠʥʠʤʠʟʘʮʠʠ 

ʚʣʠʷʥʠʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʠ ʚʘʞʥʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʥʦʨʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʧʦʪʝʨʠ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʦʩʪʠʢʠ ʭʦʣʦʜʘ, ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

Abstract 

This paper examines the causes and occurrence of thermal heterogeneities, as well as 

their effect on heat loss. The methods of minimizing the influence of thermal engineering 



-176- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

inhomogeneities and the importance of compliance with technological standards in the 

construction and operation of facilities are considered. 

Keywords: heat loss, thermal heterogeneities, energy efficiency, cold bridges, enclosing 

structures. 

 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, 

ʷʚʣʷʶʪʩʷ ʪʝʧʣʦʧʦʪʝʨʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʟ-ʟʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ.  

ʊʝʧʣʦʪʝʭʥʠʯʝʩʢʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʥʘʟʳʚʘʶʪ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ 

ʧʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ ʚʩʝʛʦ ʵʣʝʤʝʥʪʘ. ʊʦ ʝʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʥʠʡ ʨʘʚʥʦʤʝʨʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʠʜʫʪ ʧʘʨʘʣʣʝʣʴʥʦ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢ ʦʙʱʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʝʧʣʦʧʦʪʝʨʴ.  

ʊʝʧʣʦʧʦʪʝʨʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʟʜʘʥʠʷ. ʆʥʠ 

ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʪʦʣʱʠʥʫ ʦʛʨʘʞʜʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʩʚʦʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʪʝʧʣʦʧʦʪʝʨʠ, ʧʦʵʪʦʤʫ ʠʭ ʩʦʢʨʘʱʝʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ 

ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʥʦ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʝʛʦ 

ʩʨʦʢʘ ʩʣʫʞʙʳ.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʢʘʢ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʷʜʦʚ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʦʙʦʩʦʙʣʝʥʥʳʭ ʦʪʜʝʣʴʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

ʄʦʩʪʠʢʘʤʠ ʭʦʣʦʜʘ ʥʘʟʳʚʘʶʪ ʫʯʘʩʪʢʠ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʛʜʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʥʠʞʝ, ʯʝʤ ʫ ʦʩʥʦʚʥʦʛʦ ʩʣʦʷ ʩʪʝʥʳ. ɺ ʦʩʥʦʚʥʦʤ 

ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʪʝʧʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ (ʘ ʵʪʦ -ʥʝʧʨʘʚʠʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʫʪʝʧʣʠʪʝʣʝʡ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʛʝʨʤʝʪʠʟʘʮʠʷ ʩʪʳʢʦʚ, ʚʳʙʦʨʘ ʥʝʧʦʜʭʦʜʷʱʠʭ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ), ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʥʘʣʠʯʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʰʚʦʚ ʤʝʞʜʫ ʧʘʥʝʣʷʤʠ, ʪʨʝʱʠʥ ʠ ʜʨʫʛʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺ ʤʝʩʪʘʭ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʞʝʪ ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ ʪʦʯʢʠ ʨʦʩʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʜʝʥʩʘʮʠʠ ʚʣʘʛʠ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ 

ʫʭʫʜʰʘʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʧʣʝʩʝʥʠ ʠ ʢʦʨʨʦʟʠʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʄʦʩʪʠʢ ʭʦʣʦʜʘ. ʋʯʘʩʪʦʢ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ, ʠʤʝʶʱʠʡ ʧʦʥʠʞʝʥʥʦʝ ʪʝʨʤʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʜʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʢʠʨʧʠʯ 

ʠ ʙʝʪʦʥ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʷʚʣʝʥʠʶ ʟʦʥ 

ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʧʣʦʧʝʨʝʜʘʯʝʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʫ ʙʝʪʦʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʠʡ, ʯʝʤ ʫ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ 

ʙʝʪʦʥʥʳʭ ʩʪʝʥʘʭ ʠ ʥʝʚʝʥʪʠʣʠʨʫʝʤʳʭ ʩʦʚʤʝʱʸʥʥʳʭ ʧʦʢʨʳʪʠʷʭ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -177- 

 

ʪʨʝʱʠʥ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʅʘʣʠʯʠʝ ʪʨʝʱʠʥ ʠ ʧʫʩʪʦʪ ʚ ʩʪʝʥʘʭ ʠ ʧʝʨʝʢʨʳʪʠʷʭ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʟʜʫʰʥʳʭ ʢʘʥʘʣʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʠʪ ʫʪʝʯʢʘ ʪʝʧʣʘ. 

ʕʪʠ ʜʝʬʝʢʪʳ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʦʢ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʫʩʘʜʢʠ ʤʘʪʝʨʠʘʣʦʚ 

ʠʣʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʊʘʢʞʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ ʤʘʪʝʨʠʘʣʘ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʪʝʣʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʨʘʟʨʫʰʝʥʠʷ.  

ʏʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʷ ʧʨʠ ʧʝʨʝʧʘʜʘʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʫʩʪʨʘʠʚʘʶʪ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʰʚʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʜʝʣʴʥʳʤ ʝʸ 

ʯʘʩʪʷʤ ʧʝʨʝʤʝʱʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʐʦʚ 

ʟʘʧʦʣʥʷʝʪʩʷ ʵʣʘʩʪʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʳʡ ʢʦʤʧʝʥʩʠʨʫʝʪ ʨʘʩʰʠʨʝʥʠʝ ʠ ʩʞʘʪʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝ ʜʦʧʫʩʢʘʷ ʝʸ ʨʘʟʨʫʰʝʥʠʷ. ʇʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʥʳʡ ʟʘʟʦʨ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʷʪʴʩʷ ʙʦʣʝʝ ʥʘʛʨʝʪʳʤ ʯʘʩʪʷʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʣʦʜʥʳʭ, ʪʝʤ ʩʘʤʳʤ 

ʠʟʙʝʛʘʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ.  

ɺʣʠʷʥʠʝ ʜʘʥʥʳʭ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʪʝʧʣʦʧʦʪʝʨʴ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ 

ʤʝʪʦʜʳ: 

1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʦʪʦʢʦʚ ʪʝʧʣʘ ʯʝʨʝʟ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ 

ʟʦʥʳ ʪʝʧʣʦʧʦʪʝʨʴ ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʠʭ 

ʫʩʪʨʘʥʝʥʠʶ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ. 

3. ʉʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʘʚʠʣʴʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʧʦʤʦʞʝʪ ʠʟʙʝʞʘʪʴ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ 

ʪʨʝʱʠʥ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ 

ʛʝʨʤʝʪʠʟʘʮʠʠ ʩʪʳʢʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʣʦʪʥʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

4. ʈʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ʇʝʨʠʦʜʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʠ 

ʫʩʪʨʘʥʠʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ. ʄʦʥʠʪʦʨʠʥʛ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ 

ʪʦʯʥʳʭ ʩʧʦʩʦʙʦʚ - ʪʝʨʤʦʛʨʘʬʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪ ʨʘʟʥʠʮʫ 

ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʊʝʧʣʦʚʠʟʠʦʥʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʫʚʠʜʝʪʴ ʦʙʣʘʩʪʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʠʣʠ 

ʧʦʥʠʞʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʅʘ ʵʢʨʘʥʝ ʪʝʨʤʦʢʘʤʝʨʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʠʟʦʙʨʘʞʝʥʠʝ, ʛʜʝ ʪʝʧʣʳʝ ʫʯʘʩʪʢʠ ʦʙʦʟʥʘʯʝʥʳ 

ʷʨʢʠʤʠ ʮʚʝʪʘʤʠ (ʦʙʳʯʥʦ ʢʨʘʩʥʳʤʠ ʠ ʦʨʘʥʞʝʚʳʤʠ), ʘ ʭʦʣʦʜʥʳʝ - ʩʠʥʠʤʠ 

ʠ ʬʠʦʣʝʪʦʚʳʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʨʘʟʣʠʯʠʪʴ ʟʦʥʳ ʩ ʨʘʟʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʯʪʦ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ. 

 



-178- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 2. ʊʝʧʣʦʚʠʟʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ʋʯʘʩʪʦʢ ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ, ʠʤʝʶʱʠʡ 

ʧʦʥʠʞʝʥʥʦʝ ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ. 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʝ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʙʝʩʧʝʯʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ. ʀʭ ʥʘʣʠʯʠʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ 
ʫʚʝʣʠʯʠʚʘʪʴ ʪʝʧʣʦʧʦʪʝʨʠ ʠ ʩʥʠʞʘʪʴ ʢʦʤʬʦʨʪ ʧʨʦʞʠʚʘʥʠʷ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫʞʝ ʥʘ 
ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ 
ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ. ʈʝʛʫʣʷʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʨʝʤʦʥʪ ʪʘʢʞʝ ʧʦʤʦʛʫʪ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ ʩʦʦʨʫʞʝʥʠʡ. ʊʦʣʴʢʦ ʢʦʤʧʣʝʢʩʥʳʡ 
ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 
ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʘʩʧʦʨʪʘ ʛʦʨʦʜʘ, ʜʘʝʪʩʷ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʨ 
ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʩʦʟʜʘʥʠʠ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ. ʆʧʠʩʳʚʘʶʪʩʷ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʘʩʧʦʨʪʘ ʛʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʧʨʠʝʤʦʚ ʟʘʩʪʨʦʡʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʤʘʢʨʦ-, ʤʝʟʦ, ʤʠʢʨʦ ʠ ʥʘʥʦ 
ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ ʧʨʠ ʧʦʤʦʱʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ 
ʛʦʨʦʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢɻʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʛʦʨʦʜʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 
ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 
Abstract 
The article discusses the reasons for the need to create an environmental passport of the 

city, and gives its definition. The structure is considered, as well as an example of the 
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implementation of its creation in other cities. The goals and objectives of the ecological passport 
of the city are described, as well as the possibilities of recommending certain architectural and 
planning, spatial planning techniques for building to form favorable environmental 
characteristics at the macro, meso, micro and nano ecological level of building design using the 
ecological passport of the city. 

Keywords: ecological passport of the city, design, urban planning, anthropogenic 
factors, natural and climatic features. 

 
ɺ ʈʦʩʩʠʠ ʫʞʝ ʜʘʚʥʦ ʩʫʱʝʩʪʚʫʝʪ ʩʪʨʦʠʪʝʣʴʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ, ʢʦʪʦʨʳʡ 

ʧʨʠʟʚʘʥ ʫʯʠʪʳʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ. ʆʜʥʘʢʦ ʵʪʦʪ ʜʦʢʫʤʝʥʪ ʥʝ ʫʯʠʪʳʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʠ 
ʵʢʦʣʦʛʠʶ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 
ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ. 

 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ 
ʛʦʨʦʜʘ, ʢʦʪʦʨʳʡ ʙʳ ʫʯʠʪʳʚʘʣ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʦ ʠ 
ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. ʊʘʢʦʡ ʜʦʢʫʤʝʥʪ ʧʦʤʦʞʝʪ 
ʛʨʘʤʦʪʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʦʚ, ʩʥʠʞʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ 
ʩʦʟʜʘʚʘʪʴ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢ ʢʘʢ ʦʥ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 
ʘʩʧʝʢʪʳ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʣʫʯʰʝʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʟʜʘʥʠʷ, ʫʯʠʪʳʚʘʷ 
ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʦʚ ʠ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʠʩʪʝʤʳ 
ʨʝʮʠʨʢʫʣʷʮʠʠ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʛʦʨʦʜʘ ʧʦʤʦʞʝʪ 
ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ - ʵʪʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʘʨʭʠʪʝʢʪʫʨʥʦ-
ʩʪʨʦʠʪʝʣʴʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ 
ʣʶʜʝʡ ʚ ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ. ʇʣʘʥʠʨʦʚʘʥʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʩ ʫʯʝʪʦʤ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʦ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʪʨʦ ʩʪʦʷʱʠʭ ʟʘʜʘʯ ʜʣʷ 
ʩʦʚʨʝʤʝʥʥʳʭ ʘʨʭʠʪʝʢʪʦʨʦʚ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦ ʚʦ ʤʥʦʛʠʭ 
ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ, ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʘʢʪʠʢʫ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ. ɺ ʈʦʩʩʠʠ ʧʦʢʘ ʥʝʪ 
ʝʜʠʥʦʛʦ, ʷʩʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʘʙʦʪʘʪʴ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ 
ʧʦʣʫʯʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʛʦʨʦʜʘ ð ʵʪʦ ʩʚʦʜ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ  
ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʯʝʪʢʫʶ ʩʪʨʫʢʪʫʨʫ 
ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʛʦʨʦʜʘ, ʢʦʪʦʨʳʡ, ʚ 
ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ ʛʦʨʦʜʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʚ 
ʩʫʤʤʝ ʠ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. [2] (ʨʠʩ. 1) 

 

 
ʈʠʩʫʥʦʢ 1. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʛʦʨʦʜʘ. 
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ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʩ ʥʘʣʦʞʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʤʘʢʨʦ-, ʤʝʟʦ-, ʤʠʢʨʦ- ʠ ʥʘʥʦʫʨʦʚʥʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʥ ʜʦʣʞʝʥ ʪʘʢ ʞʝ ʚʢʣʶʯʘʪʴ ʩʠʩʪʝʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʙʨʦʩʘʤʠ ʚ ʙʫʜʫʱʝʤ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʪʠʭ 

ʫʯʘʩʪʢʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʦʚʝʜʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɹʘʟʘ ʜʘʥʥʳʭ ʜʣʷ 

ʦʮʝʥʠʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʡ ʜʦʣʞʥʘ ʦʭʚʘʪʳʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ ʚʩʝʛʦ ʛʦʨʦʜʘ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ ʧʨʠʚʝʣʦ ʢ ʫʭʫʜʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ 

ʩʦʩʝʜʥʠʭ ʫʯʘʩʪʢʦʚ. ʆʥ ʜʦʣʞʝʥ ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝʡ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʫʯʸʪʦʤ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ, 

ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦ ʥʝ ʧʦʚʣʠʷʶʪ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʘ. 

ɺ ʈʦʩʩʠʠ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʩʧʦʨʪʦʚ ʪʝʨʨʠʪʦʨʠʡ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ, ʥʦ ʩ 1 ʷʥʚʘʨʷ 2008 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ ʠ ʫʩʧʝʰʥʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʪʝʨʨʠʪʦʨʠʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʘè, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠʟʥʘʥ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌ 

ʣʫʯʰʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʝʢʪʦʤ ʈʦʩʩʠʠ 2008 ʛʦʜʘ ʚ ʩʚʦʝʡ ʥʦʤʠʥʘʮʠʠ. [4] 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʥʷʪʠʝ 

çʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʛʦʨʦʜʘè, ʦʪʩʫʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ. [3] 

ʉʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ ʛʦʨʦʜʘ  ʙʝʩʩʧʦʨʥʦ ʥʝʦʙʭʦʜʠʤʦʝ ʨʝʰʝʥʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ï ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʧʨʠʝʤʦʚ ʟʘʩʪʨʦʡʢʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʤʘʢʨʦ-, ʤʝʟʦ, ʤʠʢʨʦ ʠ 

ʥʘʥʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ ʤʝʩʪʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʙʲʝʢʪʦʚ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʠ ʤʝʩʪ ʟʝʣʸʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ çʟʘʧʘʩʘ ʧʨʦʯʥʦʩʪʠè ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ. ɺ ʪʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ï ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʪʝʦʫʩʣʦʚʠʷʭ, ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʡʩʪʚʠʡ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ (ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ 

ʪʝʢʫʱʠʡ ʛʦʜ), ʦ ʤʝʨʘʭ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʤ ʧʨʠʨʦʜʥʳʤ ʷʚʣʝʥʠʷʤ, ʚ ʦʧʝʨʘʪʠʚʥʦʤ 

ʩʣʝʞʝʥʠʠ ï ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʦ ʤʝʩʪʝ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʝʥʠʡ, ʚʨʝʤʝʥʠ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʨʝʞʠʤʘʤʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ [1].  

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʧʘʩʧʦʨʪʠʟʘʮʠʷ ʛʦʨʦʜʘ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʷʚʣʷʝʪʩʷ 

ʥʘʩʪʦʷʪʝʣʴʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʩʪʫʧʝʥʴʶ ʦʮʝʥʢʠ ʠ ʦʙʦʙʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʛʦʨʦʜʘ.  

ʇʨʠʨʦʜʘ ʚ ʛʦʨʦʜʝ ʠ ʝʛʦ ʙʣʠʞʘʡʰʝʤ ʦʢʨʫʞʝʥʠʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʷʞʢʦʤʫ ʠʩʧʳʪʘʥʠʶ. 

ɹʫʜʫʯʠ ʤʝʩʪʘʤʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʵʥʝʨʛʝʪʠʢʠ, ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ, ʥʘʩʝʣʝʥʠʷ, ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʟʜʫʭʘ, ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʦʯʚʳ, ʀʭ ʤʦʞʥʦ 

ʫʧʦʜʦʙʠʪʴ ʚʫʣʢʘʥʘʤ, ʠʟʚʝʨʛʘʶʱʠʤ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʠ ʦʢʨʫʞʘʶʱʫʶ ʪʝʨʨʠʪʦʨʠʠ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʘʟʦʦʙʨʘʟʥʳʭ, ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʩʧʦʨʪʘ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ 

ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ,  ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʟʦʥʳ,  ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʤʝʨʳ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ ʠ ʫʯʝʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ.  
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ɸʥʥʦʪʘʮʠʷ 

ʋʣʠʮʳ - ʵʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ, ʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ, 

ʧʫʙʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʘʨʪʝʨʠʠ ʛʦʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʛʦʨʦʜʘ ʚ ʢʦʤʬʦʨʪʥʳʭ 

ʫʣʠʮʘʭ, ʚʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʦʚ ʠ ʤʝʪʦʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʣʠʮʳ ʷʚʣʷʝʪʩʷ ʝʝ ʦʟʝʣʝʥʝʥʠʝ. ʆʟʝʣʝʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪ ʢʣʶʯʝʚʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ (ʧʨʠʨʦʜʦʨʝʛʫʣʠʨʫʶʱʠʝ ʠ ʙʠʦʩʬʝʨʥʳʝ), ʵʩʪʝʪʠʯʝʩʢʠʝ ʠ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ. ʆʟʝʣʝʥʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʥʘ ʪʨʘʥʟʠʪʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘ ʛʦʨʦʜ ʚ ʮʝʣʦʤ ʠ ʥʘ ʝʛʦ ʞʠʪʝʣʝʡ: 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ. ʆʟʝʣʝʥʝʥʠʝ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ: ʜʝʨʝʚʴʷ ʥʘ ʛʘʟʦʥʘʭ, ʣʠʥʝʡʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ʥʘ 

ʥʝʟʘʤʦʱʝʥʥʳʭ ʠ ʤʦʱʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠʧʦʜʥʷʪʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʦʩʪʨʦʚʢʠ, 

ʦʟʝʣʝʥʝʥʠʝ ʧʣʦʩʢʦʩʪʥʳʭ ʧʘʨʢʦʚʦʢ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʦʣʦʩʝ, 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʦʟʝʣʝʥʝʥʠʝ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ, ʞʠʚʳʝ ʠʟʛʦʨʦʜʠ, ʟʝʣʝʥʳʡ 

ʢʦʨʠʜʦʨ, ʰʫʤʦʟʘʱʠʪʥʳʝ ʥʘʩʳʧʠ, ʤʝʩʪʘ ʦʪʜʳʭʘ ʧʦʜ ʢʨʦʥʦʡ ʜʝʨʝʚʴʝʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʟʝʣʝʥʝʥʠʝ, ʛʦʨʦʜʩʢʠʝ ʫʣʠʮʳ, ʛʦʨʦʜʩʢʦʡ ʣʘʥʜʰʘʬʪ, ʟʝʣʝʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ. 

 

Abstract 

Streets are the most important, but not used effectively enough, public spaces and arteries 

of the city. Due to the city's need for comfortable streets, it becomes necessary to determine ways 

and methods of converting existing street spaces into new territories. One of the ways to 

transform a street is to make it green. Landscaping performs key ecological (nature-regulating 

and biospheric), aesthetic and sanitary-protective functions. Greening urban streets has direct and 

indirect positive effects on transit spaces, on the city as a whole and on its inhabitants: 

environmental, social and economic benefits. Landscaping of the street and road network is 

represented by various elements: trees on lawns, linear landscaping on unpaved and paved areas, 

raised landscaping, recreational islands, landscaping of planar parking lots, green spaces on the 

dividing strip, vertical landscaping, landscaping of tram tracks, hedges, green corridor, noise-

proof embankments, recreation areas under the canopy of trees. 

Keywords: landscaping, city streets, urban landscape, green spaces. 



-182- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʋʣʠʮʳ - ʵʪʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ, ʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ, 

ʧʫʙʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʘʨʪʝʨʠʠ ʛʦʨʦʜʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʞʠʟʥʠ ʛʦʨʦʜʘ 

ʧʨʝʜʲʷʚʣʷʶʪ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʣʠʮ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʫʥʢʮʠʡ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʠ ʤʘʛʠʩʪʨʘʣʝʡ. 

ɺ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʦ ʪʦʤ, ʯʪʦ ʫʣʠʮʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʷʚʣʷʶʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʘʨʪʝʨʠʝʡ. ɺ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ 

ʫʣʠʮʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ 

ʦʪʚʝʯʘʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʝʰʝʭʦʜʦʚ, ʚʦʜʠʪʝʣʝʡ, ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʠ ʚʩʝ ʵʪʦ ʚ ʨʘʤʢʘʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʋʣʠʮʳ - ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʛʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʥʮʝʧʮʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ, ʟʘ ʩʯʝʪ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʫʣʠʮʝʡ ʢʘʢ ʤʝʩʪʦʤ ʜʣʷ ʞʠʟʥʠ ʠ ʧʨʝʙʳʚʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʫʣʠʮʝʡ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʴʶ ʛʦʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʛʦʨʦʜʘ ʚ ʢʦʤʬʦʨʪʥʳʭ 

ʫʣʠʮʘʭ, ʚʩʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʦʚ ʠ ʤʝʪʦʜʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʣʠʯʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ ʚ ʥʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʣʠʮʳ ʷʚʣʷʝʪʩʷ ʝʝ 

ʦʟʝʣʝʥʝʥʠʝ.  

ʆʙʲʝʢʪʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʦʟʝʣʝʥʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʛʦʨʦʜʘ. 

ʆʟʝʣʝʥʝʥʠʝ - ʪʦʪ ʵʣʝʤʝʥʪ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʯʘʩʪʦ ʩʫʨʦʚʳʡ 

ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʛʦʨʦʜʩʢʦʡ ʣʘʥʜʰʘʬʪ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʤʷʛʢʠʤ, ʙʣʘʛʦʜʘʨʷ ʩʪʠʨʘʥʠʶ ʛʨʘʥʠʮ 

ʤʝʞʜʫ ʘʨʭʠʪʝʢʪʫʨʦʡ ʠ ʧʨʠʨʦʜʦʡ [1]. 

ʆʟʝʣʝʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪ ʢʣʶʯʝʚʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ (ʧʨʠʨʦʜʦʨʝʛʫʣʠʨʫʶʱʠʝ ʠ 

ʙʠʦʩʬʝʨʥʳʝ), ʵʩʪʝʪʠʯʝʩʢʠʝ ʠ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ [2]. ʉʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʘʷ 

ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʱʠʪʝ ʠ ʦʯʠʩʪʢʝ ʦʪ ʧʳʣʠ ʠ ʛʘʟʦʚ, ʰʫʤʦʠʟʦʣʷʮʠʠ, ʧʦʛʣʦʱʝʥʠʠ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʥʝ ʪʦʣʴʢʦ ʠʟ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ [3]. ʕʩʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʢʦʨʘʪʠʚʥʳʡ 

ʵʬʬʝʢʪ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʮʚʝʪʥʠʢʦʚ ʠ ʛʘʟʦʥʦʚ. ʌʠʣʴʪʨʘʮʠʷ ʦʩʘʜʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʨʦʜʦʨʝʛʫʣʠʨʫʶʱʠʤ ʬʫʥʢʮʠʷʤ. ʅʘʢʦʥʝʮ, ʢ ʙʠʦʩʬʝʨʥʳʤ 

ʬʫʥʢʮʠʷʤ ʦʪʥʦʩʠʪʩʷ ʨʦʣʴ ʫʨʙʦʵʢʦʩʠʩʪʝʤ ʚ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʢʣʶʯʘʷ ʜʠʥʘʤʠʢʫ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ [4]. 

ʆʟʝʣʝʥʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʵʬʬʝʢʪʳ ʥʘ ʪʨʘʥʟʠʪʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘ ʛʦʨʦʜ ʚ ʮʝʣʦʤ ʠ ʥʘ ʝʛʦ ʞʠʪʝʣʝʡ. ʂ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʚʳʛʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʫʣʠʮʘʭ ʛʦʨʦʜʘ ʠ ʚ ʝʛʦ ʢʚʘʨʪʘʣʘʭ [5]. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʦʟʝʣʝʥʝʥʠʷ ʥʘ ʫʣʠʮʘʭ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ - ʩʦʮʠʘʣʴʥʳʝ ʚʳʛʦʜʳ ʦʟʝʣʝʥʝʥʠʷ. ʌʨʘʛʤʝʥʪʳ 

ʧʨʠʨʦʜʳ, ʚʧʣʝʪʝʥʥʳʝ ʚ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʫʶ ʩʝʪʴ ʫʣʫʯʰʘʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ 

ʛʦʨʦʞʘʥ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʫʣʠʮʘʭ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʦʪʜʳʭʘ ʠ ʦʙʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʫʣʠʮ ʠ ʚ ʯʘʩʪʥʦʩʪʠ 

ʦʟʝʣʝʥʝʥʠʝ ʩʦʟʜʘʶʪ ʙʦʣʝʝ  ʙʝʟʦʧʘʩʥʫʶ ʩʨʝʜʫ ʜʣʷ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʙʣʘʛʦʜʘʨʷ ʩʨʘʚʥʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʝʝ ʫʚʝʣʠʯʝʥʠʶ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʳʩʘʜʢʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ [6]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʟʘʧʨʦʩ ʥʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, ʩʧʦʩʦʙʥʳʝ ʦʙʝʩʧʝʯʠʪʴ 

ʦʟʝʣʝʥʝʥʠʝ ʫʣʠʮ - ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʩʬʝʨʝ ʣʘʥʜʰʘʬʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ 

ʫʭʦʜʘ ʟʘ ʨʘʩʪʝʥʠʷʤʠ. 

ʆʟʝʣʝʥʝʥʠʝ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟʣʠʯʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ: ʜʝʨʝʚʴʷ 

ʥʘ ʛʘʟʦʥʘʭ, ʣʠʥʝʡʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ʥʘ ʥʝʟʘʤʦʱʝʥʥʳʭ ʠ ʤʦʱʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʧʨʠʧʦʜʥʷʪʦʝ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʦʩʪʨʦʚʢʠ, ʦʟʝʣʝʥʝʥʠʝ ʧʣʦʩʢʦʩʪʥʳʭ ʧʘʨʢʦʚʦʢ ʠ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʧʦʣʦʩ, ʦʟʝʣʝʥʝʥʠʝ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ, ʞʠʚʳʝ ʠʟʛʦʨʦʜʠ, ʟʝʣʝʥʳʡ ʢʦʨʠʜʦʨ, 

ʰʫʤʦʟʘʱʠʪʥʳʝ ʥʘʩʳʧʠ, ʤʝʩʪʘ ʦʪʜʳʭʘ ʧʦʜ ʢʨʦʥʦʡ ʜʝʨʝʚʴʝʚ [7]. 

 ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ ʘʢʪʫʘʣʴʥʦ ʚ ʢʦʥʪʝʢʩʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʰʠʨʠʥʳ ʫʣʠʮ ʠʟ-

ʟʘ ʥʝʭʚʘʪʢʠ ʪʝʨʨʠʪʦʨʠʡ ʚ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʝ [8]. ɺʝʨʪʠʢʘʣʴʥʦʝ ʦʟʝʣʝʥʝʥʠʝ 

ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʜʣʷ ʥʝʛʦ ʜʦʚʦʣʴʥʦ ʫʟʢʦʝ 

ʧʦʩʘʜʦʯʥʦʝ ʤʝʩʪʦ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ 0,6 ʤʝʪʨʘ [9]. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -183- 

 
ʇʨʠ ʥʝʭʚʘʪʢʝ ʪʝʨʨʠʪʦʨʠʡ ʚʳʭʦʜʦʤ ʤʦʞʝʪ ʩʪʘʪʴ ʦʟʝʣʝʥʝʥʠʝ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʧʦʜʦʙʥʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 
ʩʥʠʟʠʪʴ ʰʫʤ, ʢʦʪʦʨʳʡ ʞʠʪʝʣʠ ʧʦʩʣʝ ʦʟʝʣʝʥʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʢʘʢ çʤʝʥʝʝ ʨʘʟʜʨʘʞʘʶʱʠʡè, 
ʫʤʝʥʴʰʠʪʴ ʦʙʲʝʤ ʣʠʚʥʝʚʳʭ ʚʦʜ ʩ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ. ɽʞʝʛʦʜʥʦ ʚ ʩʨʝʜʥʝʤ 50-70% ʦʩʘʜʢʦʚ 
ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʛʘʟʦʥʦʤ, ʚʳʩʘʞʝʥʥʳʤ ʥʘ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʷʭ, ʦʜʠʥ ʛʝʢʪʘʨ ʪʨʘʤʚʘʡʥʦʛʦ 
ʦʟʝʣʝʥʝʥʠʷ ʝʞʝʛʦʜʥʦ ʟʘʜʝʨʞʠʚʘʝʪ ʦʢʦʣʦ 5530 ʤį ʚʦʜʳ. ʇʦʩʣʝʜʫʶʱʝʝ ʠʩʧʘʨʝʥʠʝ 
ʟʘʜʝʨʞʘʥʥʳʭ ʦʩʘʜʢʦʚ ʦʭʣʘʞʜʘʝʪ ʚʦʟʜʫʭ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 1 ʣʠʪʨ ʚʦʜʳ ʤʦʞʝʪ ʦʭʣʘʜʠʪʴ 200 
ʤį ʚʦʟʜʫʭʘ, ʢʘʞʜʳʡ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʦʟʝʣʝʥʝʥʥʳʭ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ ʤʦʞʝʪ ʦʭʣʘʜʠʪʴ 
ʦʢʦʣʦ 44 000 ʤį ʚʦʟʜʫʭʘ ʟʘ ʣʝʪʦ [9]. 

ɿʘʱʠʪʘ ʧʦʯʚʳ ʠ ʨʝʣʴʩʦʚ ʦʪ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ʠ ʥʘʛʨʝʚʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʣʢʦʡ ʧʳʣʠ ʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʆʯʝʚʠʜʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʆʧʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʪʘʢʠʭ ʪʨʘʤʚʘʡʥʳʭ ʧʫʪʝʡ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ 

ʩʦʮʠʘʣʴʥʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʞʠʪʝʣʝʡ. 

ɼʣʷ ʧʦʩʘʜʦʢ ʤʝʞʜʫ ʟʘʩʪʨʦʡʢʦʡ ʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʴʶ ʠʩʧʦʣʴʟʫʶʪ ʨʘʩʪʝʥʠʷ, 

ʩʪʦʡʢʠʝ ʢ ʪʦʢʩʠʯʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ ʠ ʫʩʚʘʠʚʘʶʱʠʝ ʠʟ ʘʪʤʦʩʬʝʨʳ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʟʘʛʨʷʟʥʝʥʠʡ.  
ʅʘʫʯʥʘʷ ʛʨʫʧʧʘ Knight Foundation ʠʟ ʉʐɸ ʫʩʪʘʥʦʚʠʣʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʞʝʣʘʥʠʝʤ ʣʶʜʝʡ ʞʠʪʴ ʠ ʨʘʙʦʪʘʪʴ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʝʪ ʫʣʠʯʥʦʝ 
ʦʟʝʣʝʥʝʥʠʝ ʠ ʢʫʣʴʪʫʨʥʳʡ ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ [10]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʟʝʣʝʥʝʥʥʳʝ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʢʣʶʯʘʶʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʜʝʢʩʦʚ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ [11]. ɺ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʟʝʣʝʥʝʥʠʝ ʦʣʠʮʝʪʚʦʨʷʝʪ ʦʟʝʣʝʥʝʥʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ 
ʠʥʜʝʢʩʘʭ ʥʝ ʚʳʜʝʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʦʟʝʣʝʥʝʥʠʝ ʢʘʢ ʵʣʝʤʝʥʪ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʨʠʜʦʤʦʚʳʭ 
ʪʝʨʨʠʪʦʨʠʡ ʠʣʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ. ʇʦʜʦʙʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʟʚʦʣʠʣʠ ʙʳ ʙʦʣʝʝ 
ʪʱʘʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ, ʧʦʪʦʤʫ ʯʪʦ ʦʟʝʣʝʥʝʥʠʝ, ʩ ʢʦʪʦʨʳʤ ʝʞʝʜʥʝʚʥʦ 
ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʞʠʪʝʣʴ ʥʘ ʫʣʠʮʘʭ ʛʦʨʦʜʘ, ʥʦ ʢʦʪʦʨʦʝ ʥʝ ʦʪʨʘʞʝʥʦ ʚ 
ʀʥʜʝʢʩʝ, ʠʤʝʝʪ ʢʦʣʦʩʩʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʩʨʝʜʳ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʦʡ.  

ʆʟʝʣʝʥʝʥʠʝ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʚʳʧʦʣʥʷʝʪ ʤʥʦʛʦ ʬʫʥʢʮʠʡ: ʵʪʦ ʠ ʬʦʨʤʘʣʴʥʦʝ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘ ʩʯʝʪ ʦʯʠʱʝʥʠʷ ʚʦʟʜʫʭʘ, ʪʘʢ ʠ ʚʣʠʷʥʠʝ ʥʘ ʦʱʫʱʝʥʠʷ 

ʢʦʤʬʦʨʪʘ ʫ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟʤʝʨʝʥʠʡ ʚ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚʢʣʶʯʘʷ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʠʟʤʝʨʝʥʠʶ, ʪʘʢʠʝ ʢʘʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ, ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ 

ʤʝʪʦʜʳ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʜʣʷ 

ʦʮʝʥʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʦʯʥʦʩʪʠ ʠ ʜʝʬʦʨʤʘʮʠʡ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʧʨʷʤʳʝ 

ʠʟʤʝʨʝʥʠʷ, ʢʦʩʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ. 

 

Abstract 

The article is devoted to the classification of measurements in forensic examination in 

construction, including direct and indirect methods, as well as various measurement approaches 

such as direct, compensatory and differential methods. The principles and practical application of 

these methods for evaluating geometric parameters, strength and deformations of structures are 

considered. 

Keywords: forensic examination, construction expertise, direct measurements, indirect 

measurements, measurement methods. 

 

ʉʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, 

ʪʨʝʙʫʶʱʠʭ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʡ. ʂʘʞʜʦʝ ʠʟʤʝʨʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʧʨʦʚʝʨʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʝʢʪʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʚʳʷʚʣʝʥʠʝ 

ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ. [1] 

ʇʨʘʚʠʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʤʝʨʝʥʠʡ ʧʦʤʦʛʘʝʪ ʵʢʩʧʝʨʪʘʤ ʵʬʬʝʢʪʠʚʥʦ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠ ʜʝʣʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʚʳʚʦʜʳ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʠ 

ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʝ. 

ɺʠʜʳ ʠʟʤʝʨʝʥʠʡ: 

1. ʇʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ 

ʇʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ 

ʩ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʵʪʦ ʚʢʣʶʯʘʝʪ: 

 ʀʟʤʝʨʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʜʣʠʥʘ, ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʪʦʣʱʠʥʘ 

ʩʪʝʥ ʠ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʨʫʣʝʪʢʠ, 

ʣʘʟʝʨʥʳʝ ʜʘʣʴʥʦʤʝʨʳ, ʥʠʚʝʣʠʨʳ. 

 ʀʟʤʝʨʝʥʠʝ ʫʛʣʦʚ: ʫʛʣʦʤʝʨʳ ʠ ʥʠʚʝʣʠʨʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʥʦʩʪʴ 

ʫʛʣʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ. 

 ʀʟʤʝʨʝʥʠʝ ʚʳʩʦʪ ʠ ʫʨʦʚʥʝʡ: ʥʠʚʝʣʠʨʳ ʠ ʣʘʟʝʨʥʳʝ ʫʨʦʚʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʝʨʪʠʢʘʣʴʥʦʩʪʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʇʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʦʙʳʯʥʦ ʧʨʦʩʪʳ ʚ ʚʳʧʦʣʥʝʥʠʠ ʠ ʜʘʶʪ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʪʘʢ 

ʢʘʢ ʦʥʠ ʥʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʠʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. 

2. ʂʦʩʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʂʦʩʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʢʣʶʯʘʶʪ ʨʘʩʯʝʪʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʨʷʤʳʭ 

ʠʟʤʝʨʝʥʠʡ. ɺ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ: 

 ʈʘʩʯʝʪ ʦʙʲʝʤʦʚ: ʦʙʲʝʤʘ ʟʜʘʥʠʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, 

ʦʙʲʝʤ ʙʝʪʦʥʘ ʚ ʢʦʣʦʥʥʘʭ). ʆʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʨʘʩʯʝʪ ʧʣʦʱʘʜʠ ʠ ʚʳʩʦʪʳ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʟʤʝʨʝʥʥʳʭ ʜʣʠʥʝ ʠ ʰʠʨʠʥʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -185- 

 

 ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ: ʢʦʩʚʝʥʥʦ ʠʟʤʝʨʷʝʪʩʷ ʯʝʨʝʟ 

ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʙʨʘʟʮʘʭ ʠ ʚʳʯʠʩʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʠʣʠ ʢʠʨʧʠʯʘ) 

ʂʦʩʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʢʦʛʜʘ ʧʨʷʤʦʝ ʠʟʤʝʨʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ 

ʠʣʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʤʝʥʝʝ ʪʦʯʥʳʤʠ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʠ ʨʘʩʯʝʪʘʭ. [2] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʦʙʘ ʪʠʧʘ ʠʟʤʝʨʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ: 

 ʇʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʅʘʧʨʠʤʝʨ, ʠʟʤʝʨʝʥʠʝ ʪʦʣʱʠʥʳ ʩʪʝʥ, ʚʳʩʦʪʳ ʧʦʪʦʣʢʦʚ, ʜʠʘʤʝʪʨʘ 

ʘʨʤʘʪʫʨʳ. 

 ʂʦʩʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʪʨʫʜʥʦ ʠʟʤʝʨʠʪʴ ʥʘʧʨʷʤʫʶ. ʅʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ 

ʯʝʨʝʟ ʠʩʧʳʪʘʥʠʷ ʥʘ ʩʞʘʪʠʝ ʠʣʠ ʠʟʛʠʙ. 

ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡ 

1. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʤʝʪʦʜ - ʵʪʦʪ ʤʝʪʦʜ ʚʢʣʶʯʘʝʪ ʠʟʤʝʨʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʨʝʟʫʣʴʪʘʪ ʧʦʣʫʯʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ɺ ʩʪʨʦʠʪʝʣʴʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ: 

 ʀʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʥʘʛʨʫʟʢʠ: ʩ ʧʦʤʦʱʴʶ ʤʘʥʦʤʝʪʨʦʚ ʠ 

ʜʠʥʘʤʦʤʝʪʨʦʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

 ʀʟʤʝʨʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ: ʩ ʧʦʤʦʱʴʶ ʜʝʬʦʨʤʦʛʨʘʬʦʚ ʠ ʪʨʝʱʠʥʦʤʝʨʦʚ, 

ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʨʷʤʳʝ ʟʥʘʯʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʠ ʪʨʝʱʠʥ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʘʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʇʨʦʩʪʦʪʘ ʠ ʧʨʷʤʦʪʘ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ. 

ʅʝʜʦʩʪʘʪʢʠ: ʏʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʨʠʙʦʨʘ ʜʦʣʞʝʥ ʧʦʢʨʳʚʘʪʴ ʚʝʩʴ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʣʠʥʝʡʥʦʩʪʴ. 

2. ʂʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ï ʵʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʠ 

ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʩ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ. ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ: [3] 

 ʀʟʤʝʨʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʩʪʨʫʢʮʠʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ 

ʚʝʩʦʚ ʠʣʠ ʜʘʪʯʠʢʦʚ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʩʨʘʚʥʝʥʠʷ ʩ 

ʵʪʘʣʦʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ɺʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʪʘʢ ʢʘʢ ʢʦʤʧʝʥʩʠʨʫʶʱʘʷ ʚʝʣʠʯʠʥʘ 

ʠʟʚʝʩʪʥʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ. 

ʅʝʜʦʩʪʘʪʢʠ: ʉʣʦʞʥʦʩʪʴ ʚ ʥʘʩʪʨʦʡʢʝ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ ʚʝʣʠʯʠʥʳ ʠ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

3. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʝʪʦʜ - ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʠʟʤʝʨʷʝʪʩʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ 

ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʢʦʤʧʝʥʩʠʨʫʶʱʝʡ. ʇʨʠʤʝʨʳ: 

 ʂʦʥʪʨʦʣʴ ʟʘ ʜʝʬʦʨʤʘʮʠʝʡ ʠ ʦʩʘʜʢʘʤʠ: ʩ ʧʦʤʦʱʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʦʚʥʝʡ ʠ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʛʜʝ ʨʘʟʥʦʩʪʴ ʫʨʦʚʥʝʡ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʘʜʢʠ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ɹʦʣʝʝ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤ 

ʤʝʪʦʜʦʤ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ʅʝʜʦʩʪʘʪʢʠ: ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʪʦʯʥʦʤ ʢʦʥʪʨʦʣʝ ʨʘʟʥʦʩʪʠ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʠ ʢʘʣʠʙʨʦʚʦʢ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʟʜʘʥʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʨʳ, ʫʛʣʳ ʠ 

ʫʨʦʚʥʠ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʷ ʩʦʦʨʫʞʝʥʠʡ. ɺ 

ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʵʪʠ ʠʟʤʝʨʝʥʠʷ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ: 

 ʇʨʦʚʝʨʢʫ ʚʝʨʪʠʢʘʣʴʥʦʩʪʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʪʠ: ʥʠʚʝʣʠʨʳ ʠ ʣʘʟʝʨʥʳʝ 

ʫʨʦʚʥʠ. ʕʪʠ ʠʟʤʝʨʝʥʠʷ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʝʢʪʥʳʤ ʯʝʨʪʝʞʘʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. 



-186- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 ʀʟʤʝʨʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʧʨʦʝʢʪʥʳʭ ʨʘʟʤʝʨʦʚ: ʣʘʟʝʨʥʳʝ ʜʘʣʴʥʦʤʝʨʳ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠʟʤʝʨʠʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʨʷʪʴ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʧʨʦʝʢʪʥʳʭ ʜʘʥʥʳʭ. [1] 

ʆʩʘʜʢʠ ʟʜʘʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʨʦʙʣʝʤʳ ʩ ʬʫʥʜʘʤʝʥʪʦʤ ʠʣʠ 

ʢʦʥʩʪʨʫʢʮʠʝʡ. ʄʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʠʭ ʠʟʤʝʨʝʥʠʷ ʚʢʣʶʯʘʶʪ: 

 ʉʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʩʘʜʢʦʚ: ʥʠʚʝʣʠʨʳ, GPS-ʩʠʩʪʝʤʳ ʠ ʜʘʪʯʠʢʠ 

ʦʩʘʜʢʦʚ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ ʚ ʚʳʩʦʪʝ ʠ ʧʦʣʦʞʝʥʠʠ 

ʟʜʘʥʠʷ. 

 ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʦʚʥʠ, ʢʦʪʦʨʳʝ ʠʟʤʝʨʷʶʪ ʨʘʟʥʦʩʪʠ ʚʳʩʦʪ ʤʝʞʜʫ 

ʢʦʥʪʨʦʣʴʥʳʤʠ ʪʦʯʢʘʤʠ, ʦʧʨʝʜʝʣʷʷ ʥʘʣʠʯʠʝ ʠ ʩʪʝʧʝʥʴ ʦʩʘʜʢʦʚ ʠʣʠ 

ʜʝʬʦʨʤʘʮʠʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʤʝʨʝʥʠʡ ʚ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʢʣʶʯʘʝʪ ʢʘʢ 

ʧʨʷʤʳʝ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʠʟʤʝʨʝʥʠʶ, ʪʘʢʠʝ ʢʘʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ, ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʝʪʦʜʳ. ʇʦʥʠʤʘʥʠʝ ʵʪʠʭ 

ʤʝʪʦʜʦʚ ʠ ʠʭ ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʝʨʪʘʤ ʪʦʯʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʳʷʚʣʷʪʴ ʜʝʬʝʢʪʳ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ ʠ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʡ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʪʦʯʥʦʩʪʠ ʵʢʩʧʝʨʪʠʟʳ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

***  

1. ɹʨʠʛʘʥʪʝ ʄ., ʉʫʤʙʘʪʷʥ ʄ.ɸ. ɸʢʫʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʚ ʥʝʨʘʟʨʫʰʘʶʱʝʤ ʢʦʥʪʨʦʣʝ ʙʝʪʦʥʘ: ʆʙʟʦʨ 

ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ // ɼʝʬʝʢʪʦʩʢʦʧʠʷ. 2013. ˉ 2. ʉ. 

52-67.   

2. ʂʨʫʛʣʷʢʦʚʘ ɺ. ʄ ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠ - ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ / ɺ. ʄ. ʂʨʫʛʣʷʢʦʚʘ, ɸ. 

ʖ. ʂʣʶʝʚʘ // ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʥʝʜʚʠʞʠʤʦʩʪʴ. 2020. ˉ 3 (7). ʉ. 79-85.   

3. ʐʠʧʠʣʦʚʘ ʀ. ɸ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʘ-ʩʪʨʦʠʪʝʣʷ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ / ʀ. ɸ. ʐʠʧʠʣʦʚʘ, ʀ. ʈ. ʂʦʨʦʙʦʚʘ // ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʥʝʜʚʠʞʠʤʦʩʪʴ. 

2020. ˉ 3 (7). ʉ. 48-54. 

ʌʝʜʦʨʦʚ ʄ.ɸ. 

ʊʝʭʥʦʣʦʛʠʠ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʉʘʤʘʨʘ) 

doi: 10.18411/trnio-11-2024-790 

 
ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʘʭ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ, ʘʜʠʘʙʘʪʠʯʝʩʢʠʝ ʠ ʬʦʨʩʫʥʦʯʥʳʝ ʤʝʪʦʜʳ. 
ʆʙʩʫʞʜʘʶʪʩʷ ʠʭ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ. 
ɸʥʘʣʠʟʠʨʫʝʪʩʷ, ʢʘʢ ʢʘʞʜʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʣʠʷʝʪ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 
ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ 
ʨʝʰʝʥʠʡ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʠ ʫʚʣʘʞʥʝʥʠʷ, ʩʠʩʪʝʤʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, 
ʤʠʢʨʦʢʣʠʤʘʪ, ʚʳʙʦʨ ʫʚʣʘʞʥʠʪʝʣʝʡ. 

 
Abstract 
The article discusses the main technologies of humidification in air conditioning systems, 

including heating, adiabatic and injection methods. Their principles of operation, advantages, 
disadvantages and areas of application are discussed. It analyzes how each technology affects the 
microclimate and the efficiency of the air conditioning system, and also provides 
recommendations on choosing the most appropriate solutions for various operating conditions. 

Keywords: humidification technologies, air conditioning systems, microclimate, 
selection of humidifiers. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -187- 

 

ɺ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ 

ʢʦʤʬʦʨʪʘ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʘʢʪʫʘʣʴʥʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʩʫʭʠʤ ʢʣʠʤʘʪʦʤ ʠʣʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʦʪʦʧʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ ʚ ʧʦʤʝʱʝʥʠʷʭ.  ʅʝʜʦʩʪʘʪʦʢ 

ʚʣʘʞʥʦʩʪʠ ʚ ʚʦʟʜʫʭʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʧʨʦʙʣʝʤʘʤ: ʦʪ ʜʠʩʢʦʤʬʦʨʪʘ ʠ 

ʨʘʟʜʨʘʞʝʥʠʷ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʜʦ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʠ ʧʣʘʩʪʠʢʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʊʘʢʞʝ ʵʪʦ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ, ʧʨʠʚʦʜʷ ʢ ʩʫʭʦʩʪʠ ʢʦʞʠ, ʨʘʟʜʨʘʞʝʥʠʶ 

ʛʣʘʟ ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʨʫʩʦʚ ʠ ʙʘʢʪʝʨʠʡ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʢʦʥʜʠʮʠʦʥʝʨ, 

ʚʢʣʶʯʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ (ʉʅʠʇ), ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ 

ʟʜʘʥʠʷ, ʚʨʝʤʝʥʠ ʛʦʜʘ, ʫʨʦʚʥʷ ʧʦʩʝʱʘʝʤʦʩʪʠ ʠ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. [1] 

ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʷʥʳʭ ʧʘʨʦʚ ʚ ʚʦʟʜʫʭʝ ʠ 

ʜʝʣʠʪʩʷ ʥʘ ʘʙʩʦʣʶʪʥʫʶ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ. ɺ ʩʪʘʥʜʘʨʪʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʣʘʞʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʥʫʣʝʚʦʡ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʚʦʟʜʫʭʝ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʳʩʦʪʳ: ʫ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʦʥʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4% ʧʦ ʦʙʲʝʤʫ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 100% ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʉ 

ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʦʜʷʥʦʛʦ ʧʘʨʘ 

ʫʤʝʥʴʰʘʝʪʩʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 

ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

1. ʀʩʧʘʨʠʪʝʣʴʥʳʝ ʫʚʣʘʞʥʠʪʝʣʠ 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʠʩʧʘʨʠʪʝʣʴʥʳʝ ʫʚʣʘʞʥʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ. ɺʦʜʘ ʧʦʩʪʫʧʘʝʪ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʠʩʧʘʨʠʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ, ʛʜʝ ʦʥʘ ʠʩʧʘʨʷʝʪʩʷ ʠ ʫʚʣʘʞʥʷʝʪ ʚʦʟʜʫʭ. 

ʆʥʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʥʝ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ, ʠ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʫʶʪ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ. ʅʦ ʪʨʝʙʫʶʪ 

ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʟʘʤʝʥʳ ʬʠʣʴʪʨʦʚ ʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥʘ ʧʨʠ ʦʯʝʥʴ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

2. ʇʘʨʦʚʳʝ ʫʚʣʘʞʥʠʪʝʣʠ [2] 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʧʦʜʦʛʨʝʚʘʶʪ ʚʦʜʫ ʜʦ ʢʠʧʝʥʠʷ, ʘ ʟʘʪʝʤ ʧʦʜʘʶʪ ʧʘʨ ʚ ʚʦʟʜʫʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʶʪ ʫʨʦʚʝʥʴ ʚʣʘʞʥʦʩʪʠ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʩ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʫʚʣʘʞʥʝʥʠʠ. ʅʝʜʦʩʪʘʪʢʠ: ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʠ ʤʦʛʫʪ ʧʦʚʳʰʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʦʤʝʱʝʥʠʠ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʫʜʦʙʥʦ. 

3. ʋʣʴʪʨʘʟʚʫʢʦʚʳʝ ʫʚʣʘʞʥʠʪʝʣʠ 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʠʩʧʦʣʴʟʫʶʪ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʚʦʣʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʝʣʢʠʭ ʢʘʧʝʣʴ 

ʚʦʜʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʚ ʚʦʟʜʫʭ ʚ ʚʠʜʝ ʪʫʤʘʥʘ. 

ʆʥʠ ʨʘʙʦʪʘʶʪ ʪʠʭʦ ʠ ʧʦʪʨʝʙʣʷʶʪ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ. ʊʘʢʞʝ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʫʚʣʘʞʥʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʡ. ʆʜʥʘʢʦ ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʠ ʨʝʛʫʣʷʨʥʦʛʦ ʫʭʦʜʘ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʢʦʧʣʝʥʠʷ ʤʠʥʝʨʘʣʦʚ. 

4. ʌʦʨʩʫʥʦʯʥʳʝ ʫʚʣʘʞʥʠʪʝʣʠ  

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʆʥʠ ʨʘʩʧʳʣʷʶʪ ʚʦʜʫ ʚ ʚʠʜʝ ʤʝʣʴʯʘʡʰʠʭ ʢʘʧʝʣʴ ʩ ʧʦʤʦʱʴʶ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚʦʜʳ ʠʣʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ.  ʕʪʦʪ ʤʝʪʦʜ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ, ʪʘʢ ʢʘʢ 

ʢʘʧʣʠ ʚʦʜʳ ʤʛʥʦʚʝʥʥʦ ʠʩʧʘʨʷʶʪʩʷ, ʫʚʣʘʞʥʷʷ ʠ ʦʭʣʘʞʜʘʷ ʚʦʟʜʫʭ. ʅʦ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʢʨʫʧʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

5. ɸʜʠʘʙʘʪʠʯʝʩʢʠʝ ʫʚʣʘʞʥʠʪʝʣʠ  
ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ: ʠʩʧʘʨʷʶʪ ʚʦʜʫ ʚ ʚʦʟʜʫʭ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ. ʅʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ ʫʚʣʘʞʥʠʪʝʣʝʡ ʥʝʚʳʩʦʢʘ, ʪʘʢ ʢʘʢ ʦʥʠ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʡ 
ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʘʨʝʥʠʷ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʦʙʳʯʥʦ 
ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʭ ʩʪʦʠʤʦʩʪʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʩʦʙʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʣʘʙʦʨʘʪʦʨʠʠ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʝ 
ʫʯʨʝʞʜʝʥʠʷ, ʛʜʝ ʪʨʝʙʫʝʪʩʷ ʪʦʯʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ, ʤʦʛʫʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʯʝʪʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʫʚʣʘʞʥʝʥʠʷ. 



-188- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʠ ʬʦʨʩʫʥʦʯʥʳʭ ʫʚʣʘʞʥʠʪʝʣʝʡ ʚ 
ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. [1] 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʘʭ 
ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ: 

1. ɺʩʪʨʘʠʚʘʝʤʳʝ ʫʚʣʘʞʥʠʪʝʣʠ 
ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʥʪʠʨʫʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʫ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʨʘʙʦʪʘʶʪ ʩʦʚʤʝʩʪʥʦ ʩ ʥʝʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʣʘʞʥʦʩʪʠ. ʆʥʠ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʩʪʦʷʥʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʚʦʟʜʫʭʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʦʪʜʝʣʴʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʜʦʨʦʞʝ ʚ ʫʩʪʘʥʦʚʢʝ ʠ ʪʨʝʙʫʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʦʥʪʘʞʘ. 

2. ɸʚʪʦʥʦʤʥʳʝ ʫʚʣʘʞʥʠʪʝʣʠ 
ʆʧʠʩʘʥʠʝ ï ʵʪʦ ʦʪʜʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥʳ ʚ 

ʧʦʤʝʱʝʥʠʠ ʠ ʧʦʜʢʣʶʯʝʥʳ ʢ ʩʠʩʪʝʤʝ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. ʀʭ ʤʦʞʥʦ ʣʝʛʢʦ ʫʩʪʘʥʦʚʠʪʴ ʠ 
ʥʘʩʪʨʦʠʪʴ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʤʝʱʝʥʠʷ, ʥʦ ʪʨʝʙʫʝʪʩʷ ʨʝʛʫʣʷʨʥʦʝ 
ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʚʦʜʳ. 

ʇʨʦʮʝʩʩ ʫʚʣʘʞʥʝʥʠʷ ʩʫʭʦʛʦ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʚ 
ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʦʤʝʱʝʥʠʷʭ. ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʤʝʪʦʜʘ 
ʫʚʣʘʞʥʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʤʝʨ ʧʦʤʝʱʝʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 
ʫʩʣʦʚʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ, ʚʘʞʥʦ 
ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʚʣʘʞʥʝʥʠʷ, ʥʦ ʠ ʟʘʪʨʘʪʳ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ 
ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʩʪʨʦʡʩʪʚ. ʆʪ ʧʨʦʩʪʳʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʫʚʣʘʞʥʠʪʝʣʝʡ ʜʦ ʩʣʦʞʥʳʭ 
ʬʦʨʩʫʥʦʯʥʳʭ ʩʠʩʪʝʤ ð ʢʘʞʜʳʡ ʪʠʧ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. [3] 

ʏʪʦʙʳ ʫʚʣʘʞʥʠʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʣʠ ʩʚʦʠ ʬʫʥʢʮʠʠ, ʚʘʞʥʦ ʨʝʛʫʣʷʨʥʦ 
ʧʨʦʚʦʜʠʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʩʣʝʜʠʪʴ ʟʘ ʠʭ ʨʘʙʦʪʦʡ. ʕʪʦ ʚʢʣʶʯʘʝʪ: 

 ʈʝʛʫʣʷʨʥʘʷ ʟʘʤʝʥʘ ʠʣʠ ʦʯʠʩʪʢʘ ʬʠʣʴʪʨʦʚ ʧʦʤʦʛʘʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʭ 
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

 ʅʘʛʨʝʚʘʪʝʣʴʥʳʝ ʠ ʘʜʠʘʙʘʪʠʯʝʩʢʠʝ ʫʚʣʘʞʥʠʪʝʣʠ ʪʨʝʙʫʶʪ ʨʝʛʫʣʷʨʥʦʛʦ 
ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʘ ʚʦʜʳ. 

 ʌʦʨʩʫʥʦʯʥʳʝ ʫʚʣʘʞʥʠʪʝʣʠ ʤʦʛʫʪ ʥʫʞʜʘʪʴʩʷ ʚ ʧʨʦʚʝʨʢʝ ʜʘʚʣʝʥʠʷ ʠ 
ʩʦʩʪʦʷʥʠʷ ʬʦʨʩʫʥʦʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ. 

ʀʪʘʢ, ʵʬʬʝʢʪʠʚʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʚʦʟʜʫʭʘ ʧʦʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, 
ʟʘʱʠʪʠʪʴ ʟʜʦʨʦʚʴʝ ʠ ʩʦʭʨʘʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʠʤʫʱʝʩʪʚʘ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ 
ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʝʜʦʚʳʭ ʧʦʢʨʳʪʠʡ ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ ʪʨʫʙʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʭʣʘʜʘʛʝʥʪʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʢʦʥʩʪʨʫʢʮʠʡ: ʙʝʪʦʥʥʳʝ ʧʦʣʷ ʩ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʦʭʣʘʞʜʘʶʱʝʡ ʧʣʠʪʦʡ, 

ʣʝʜʦʚʳʝ ʧʦʢʨʳʪʠʷ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʢʚʘʨʮʝʚʳʤ ʧʝʩʢʦʤ ʠʣʠ ʛʨʘʥʠʪʥʦʡ ʢʨʦʰʢʦʡ ʠ 

ʧʣʘʩʪʠʢʦʚʳʤʠ ʪʨʫʙʘʤʠ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʳ ʠʟ ʨʝʟʠʥʦ-ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʦʚ (ʘʡʩ-ʤʘʪʳ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʣʝʜʦʚʳʭ ʧʦʢʨʳʪʠʡ, ʪʨʫʙʥʳʝ ʩʠʩʪʝʤʳ, 

ʮʠʨʢʫʣʷʮʠʷ ʭʣʘʜʘʛʝʥʪʘ, ʙʝʪʦʥʥʳʝ ʧʦʣʷ, ʧʣʘʩʪʠʢʦʚʳʝ ʪʨʫʙʳ, ʨʝʟʠʥʦ-ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʳ, 

ʘʡʩ-ʤʘʪʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -189- 

 

Abstract 

The article is devoted to modern technologies for the construction of ice coverings, with 

an emphasis on pipe systems for refrigerant circulation. Three main types of structures are 

considered: concrete fields with a high-strength cooling plate, ice coverings filled with quartz 

sand or granite chips and plastic pipes, as well as systems made of rubber-polymer mats (ice 

mats). 

Keywords: construction of ice coverings, pipe systems, refrigerant circulation, concrete 

fields, plastic pipes, rubber-polymer mats, ice mats. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʝʜʦʚʳʝ ʧʦʢʨʳʪʠʷ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ 

ʪʨʫʙʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʮʠʨʢʫʣʷʮʠʠ ʭʣʘʜʘʛʝʥʪʘ.  ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʶʪ ʨʘʚʥʦʤʝʨʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʣʴʜʘ. 

ʃʝʜʦʚʳʡ ʢʘʪʦʢ ʫʞʝ ʤʥʦʛʠʝ ʛʦʜʳ ʩʣʫʞʠʪ ʤʝʩʪʦʤ ʜʣʷ ʠʛʨʳ ʚ ʭʦʢʢʝʡ ʠ ʜʨʫʛʠʭ 

ʟʠʤʥʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ, ʪʘʢʠʭ ʢʘʢ ʬʠʛʫʨʥʦʝ ʢʘʪʘʥʠʝ, ʢʝʨʣʠʥʛ ʠ ʰʦʨʪ-ʪʨʝʢ. ʆʥʠ ʪʘʢʞʝ 

ʙʳʚʘʶʪ: 

 ʆʪʢʨʳʪʳʝ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʫʣʠʮʝ ʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʣʠʷʥʠʶ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʊʘʢʠʝ ʧʦʢʨʳʪʠʷ ʯʘʱʝ ʚʩʝʛʦ ʠʤʝʶʪ ʙʦʣʝʝ ʧʨʦʩʪʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ. 

 ɿʘʢʨʳʪʳʝ ï ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʨʫʛʣʳʡ ʛʦʜ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʘʪʘʥʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʣʝʜʦʚʳʭ ʧʦʢʨʳʪʠʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʛʦʪʦʚʢʠ ʦʩʥʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʝ 

ʟʘʪʝʤ ʟʘʣʠʚʘʝʪʩʷ ʣʝʜ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʟʘʣʠʚʢʝ: 

 ʊʨʘʜʠʮʠʦʥʥʘʷ ʟʘʣʠʚʢʘ ï ʣʝʜ ʟʘʣʠʚʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʜʦʣʞʝʥ ʟʘʤʝʨʟʥʫʪʴ ʧʝʨʝʜ ʥʘʥʝʩʝʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ.  

 ʉʠʩʪʝʤʳ ʩ ʦʭʣʘʞʜʝʥʠʝʤ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʫʙʦʧʨʦʚʦʜʳ ʩ ʭʦʣʦʜʥʦʡ 

ʚʦʜʦʡ, ʫʣʦʞʝʥʥʳʝ ʧʦʜ ʧʦʢʨʳʪʠʝʤ, ʛʜʝ ʚʦʜʘ ʮʠʨʢʫʣʠʨʫʝʪ ʧʦ ʪʨʫʙʘʤ, 

ʧʦʟʚʦʣʷʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʙʳʩʪʨʦ ʟʘʤʦʨʘʞʠʚʘʪʴ ʣʝʜ. 

ʊʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʝʜʦʚʳʭ ʧʣʦʱʘʜʦʢ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʭ ʢʦʥʩʪʨʫʢʮʠʶ. ʆʙʳʯʥʦ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʩʣʦʡʥʫʶ 

ʩʪʨʫʢʪʫʨʫ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʧʠʨʦʛ ʦʩʥʦʚʘʥʠʷè), ʢʦʪʦʨʘʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʦʤʝʨʟʘʥʠʝ ʠ 

ʜʝʬʦʨʤʘʮʠʶ ʛʨʫʥʪʘ ʧʦʜ ʢʘʪʢʦʤ. [1] 

 ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʝʜʦʚʦʛʦ ʧʦʣʷ, ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʫʩʪʘʥʦʚʢʝ ʪʨʫʙʥʳʭ ʩʠʩʪʝʤ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ. 

1. ʃʝʜʦʚʳʝ ʧʦʣʷ ʩ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʙʝʪʦʥʥʦʡ ʦʭʣʘʞʜʘʶʱʝʡ ʧʣʠʪʦʡ  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʣʝʜʦʚʦʛʦ ʧʦʣʷ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʛʦ ʧʨʦʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. (ʨʠʩ.1) 

 

 
ʈʠʩʫʥʦʢ 1. 


