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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 

  

ʅʠʢʦʥʦʚʠʯ ʉʝʨʛʝʡ ʃʝʦʥʠʜʦʚʠʯ 
ɼʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, 

ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ ʦʩʥʦʚʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠʥʞʝʥʝʨʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʜʣʷ ʫʧʨʦʱʸʥʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ (ʝʸ ʘʢʪʫʘʣʠʟʘʮʠʶ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, BIM-ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ, ʧʨʦʝʢʪʥʘʷ ʠ ʨʘʙʦʯʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. 

 

Abstract 

The article discusses the application of the developed application application compatible with 

the main software of highway design engineers for simplified design of project documentation, as well 

as making changes to the information model (its updating). 

Keywords: information model, BIM technologies in construction, Automobile road, design 

and working documentation. 

 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ 

ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ , ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʈʌ - ʧʨʦʜʫʢʪʳ ʢʦʤʧʘʥʠʠ çʀʥʜʦʨʉʦʬʪè ʠ 

ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʠʨʤʳ çʊʦʧʦʤʘʪʠʢè 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ (ʊʦʧʦʤʘʪʠʢ Robur ï ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, IndorCAD/Road ʪ.ʜ.) ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʯʝʨʪʝʞʠ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʦʚʘʣʠ ʙʳ ʜʘʣʴʥʝʡʰʠʭ 

ʦʧʝʨʘʮʠʡ ʧʦ ʜʦʨʘʙʦʪʢʝ ʠ ʦʬʦʨʤʣʝʥʠʶ ʩʦʛʣʘʩʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʠ ʧʨʘʚʠʣʘʤ (ɻʆʉʊ ʈ 

21.101-2020 ʠ ʪ.ʜ.). ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʛʦʪʦʚʳʡ ʢ ʧʝʯʘʪʠ ʜʦʢʫʤʝʥʪ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʨʫʯʥʫʶ ʨʘʙʦʪʫ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʦʣʫʯʘʝʤʳʭ ʯʝʨʪʝʞʝʡ ʠ ʚʝʜʦʤʦʩʪʝʡ.  

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʨʘʢʪʠʢʝ,  ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʟʘʢʘʟʯʠʢʘ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʠ ʯʘʩʪʦʪʫ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʠ ʚ ʠʥʪʝʨʝʩʘʭ ʠʥʞʝʥʝʨʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʩʢʦʨʝʡʰʝʝ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʝʢʪʘ. 

ʋʧʨʦʱʝʥʠʝ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʤʝʭʘʥʠʯʝʩʢʠʭ, 

ʮʠʢʣʠʯʝʩʢʠʭ, ʨʫʪʠʥʥʳʭ ʟʘʜʘʯ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʠʥʞʝʥʝʨʘ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʦʪ ʤʦʥʦʪʦʥʥʦʡ ʨʘʙʦʪʳ, ʚʣʝʢʫʱʝʝ ʟʘ ʩʦʙʦʡ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʦʠʟʚʦʜʠʤʳʭ ʦʰʠʙʦʢ, ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ, ʚ ʮʝʣʦʤ, ʧʦʚʳʰʝʥʠʝ 

ʝʸ ʢʘʯʝʩʪʚʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʊʀʄ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʚ ʩʨʝʜʝ ʦʙʱʠʭ 

ʜʘʥʥʳʭ (ʉʆɼ), ʚ ʢʦʪʦʨʫʶ ʟʘʥʦʩʷʪ ʜʘʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʦʪʜʝʣʴʥʳʭ 

ʨʘʟʜʝʣʦʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʟʘʯʘʩʪʫʶ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʘʭ.  

ɼʣʷ ʚʥʝʩʝʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʥʝʦʙʭʦʜʠʤ ʦʙʱʠʡ ʬʦʨʤʘʪ, ʯʠʪʘʝʤʳʡ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʧʨʦʛʨʘʤʤ, ʫʜʦʙʥʳʡ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʚʩʝʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. ʊʘʢʠʤ 

ʬʦʨʤʘʪʦʤ ʷʚʣʷʝʪʩʷ çʨʘʩʰʠʨʷʝʤʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠè - XML  (ʩʪʘʥʜʘʨʪ ʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -9- 

 

ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ).  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʩʪʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʚʳʚʦʜʠʤʳʝ ʯʝʨʪʝʞʠ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʨʘʥʝʝ ʫʧʦʤʷʥʫʪʦʛʦ ʇʆ ʚ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʨʝʜʘʢʪʠʨʫʶʪʩʷ ʚ ʩʠʩʪʝʤʝ AutoCAD, ʪʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʨʝʜʳ AutoCAD (AutoLISP ʠ Visual LISP, 

VBA) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʥʘʧʠʩʘʥʠʝʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʨʘʙʦʯʠʭ ʧʦʧʝʨʝʯʥʳʭ ʧʨʦʬʠʣʝʡ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ, 

ʠʥʞʝʥʝʨʫ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ ʢʘʞʜʳʡ ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ, ʯʪʦʙʳ ʪʦʪ 

ʧʨʠʥʷʣ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʦʬʦʨʤʣʝʥʥʳʡ ʚʠʜ. ʊʘʢʫʶ ʨʫʯʥʫʶ ʨʘʙʦʪʫ ʤʦʞʥʦ ʟʘʤʝʩʪʠʪʴ ʩʧʝʮʠʘʣʴʥʦʡ 

ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ AutoCAD, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʬʦʨʤʠʪʴ ʩʧʠʩʦʢ ʧʦʧʝʨʝʯʥʠʢʦʚ, 

ʚʳʚʝʜʝʥʥʳʭ ʠʟ Robur. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʩʮʝʥʘʨʠʝʤ ʩʢʨʳʪʠʷ ʣʠʰʥʝʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʟʘʧʦʣʥʝʥʠʷ ʯʝʨʪʸʞʥʦʛʦ ʰʪʘʤʧʘ, ʠʟʤʝʥʝʥʠʷ ʰʨʠʬʪʦʚ, ʚʳʨʘʚʥʠʚʘʥʠʷ, ʨʘʟʥʝʩʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ, 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʠ ʥʘʣʦʞʠʚʰʠʭʩʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʦʪʤʝʪʦʢ. 

ɼʣʷ ʦʬʦʨʤʠʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩ ʚʝʜʦʤʦʩʪʷʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʢʨʦʩʳ ʥʘ ʷʟʳʢʝ VBA, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʬʦʨʤʠʪʴ ʵʪʠ ʚʝʜʦʤʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʠ ʚʥʫʪʨʝʥʥʠʤ ʨʝʛʣʘʤʝʥʪʦʤ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚʧʣʦʪʴ ʜʦ ʧʝʨʝʚʦʜʘ ʚ ʬʦʨʤʘʪ .doʩ ʠʣʠ .pdf.  

ʇʦʩʣʝ ʵʪʘʧʘ ʧʦʩʪʦʬʦʨʤʣʝʥʠʷ , ʚʳʧʦʣʥʷʝʤʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʨʦʠʩʭʦʜʠʪ ʘʪʨʠʙʫʪʠʟʘʮʠʷ ʜʘʥʥʳʭ ʠ ʧʝʨʝʚʦʜ ʚ xml-ʬʦʨʤʘʪ ʥʘ ʦʩʥʦʚʝ xml-ʩʭʝʤ 

(XSD), ʫʪʚʝʨʞʜʝʥʥʳʭ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʈʌ.  

ɼʘʣʝʝ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ ʘʢʪʫʘʣʠʟʠʨʫʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ɻʣʘʚʛʦʩʵʢʩʧʝʨʪʠʟʫ 

ʈʦʩʩʠʠ ʠʣʠ ɿʘʢʘʟʯʠʢʫ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚ ʈʌ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝ ʙʦʣʝʝ ʫʚʝʨʝʥʥʳʤʠ ʰʘʛʘʤʠ. 

ʇʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʘʢʪʠʚʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʊʀʄ), ʥʘʧʨʠʤʝʨ, ɻʆʉʊ ʈ 10.0.02-2019 çʆʪʨʘʩʣʝʚʳʝ 

ʙʘʟʦʚʳʝ ʢʣʘʩʩʳ (IFC) ʜʣʷ ʦʙʤʝʥʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʦʙʲʝʢʪʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʩʝʤʝʡʩʪʚʦ 

ɻʆʉʊ ʈ ʀʉʆ 10303 ʠ ʪ.ʜ., ʘ ʧʨʠʢʘʟʦʤ ʄʠʥʩʪʨʦʷ ʈʌ ʦʪ 12.05.2017 N 783/ʇʈ, ʫʪʚʝʨʞʜʝʥʦ 

ʪʨʝʙʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ XML-ʬʦʨʤʘʪʝ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ʂ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʡ ʜʦʩʪʫʧ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ , ʪ. ʝ. ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ  ʚʥʝʩʝʥʠʝ  ʢʦʨʨʝʢʪʠʨʦʚʦʢ , ʦʩʥʦʚʥʳʭ 

ʤʝʪʨʠʢ ʧʨʦʝʢʪʘ (ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ, ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʳ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʨʝʜʝ ï ʉʆɼ. ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʠʛʨʘʝʪ ʩʢʦʨʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʚʥʦʩʷʪ 

ʧʦʧʨʘʚʢʠ ʚ ʘʢʪʫʘʣʴʥʫʶ ʚʝʨʩʠʶ ʧʨʦʝʢʪʘ ʠ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʚʠʜʥʳ ʩʨʘʟʫ ʜʣʷ ʚʩʝʭ. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʧʨʠʤʝʨʝ ʥʠʞʝ, ʚʦʟʤʦʞʥʦ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʩʚʦʡʩʪʚʘ ʣʶʙʳʭ 

ʦʙʲʝʢʪʦʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ. 
 

 
ʈʠʩʫʥʦʢ 1. ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʤʝʪʨʠʢ ʧʨʦʝʢʪʘ. 

  



-10- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʘʢʞʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʬʦʨʤʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʧʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʫʪʠʥʥʦʡ ʠ ʤʦʥʦʪʦʥʥʦʡ ʨʘʙʦʪʦʡ, ʦʪʥʠʤʘʶʱʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʪʘʢʞʝ, ʟʘʯʘʩʪʫʶ, ʵʪʦ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʨʫʜ.  ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʜʦʙʥʦʛʦ 

ʨʦʜʘ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʢʦʤʤʝʨʯʝʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʘʢʠʭ ʮʝʣʝʡ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

***  

1. ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]. ʇʨʠʢʘʟ ʄʠʥʩʪʨʦʷ ʈʦʩʩʠʠ ʦʪ 12 ʤʘʷ 2017 ʛ. ˉ 782/ʧʨ "ʆ ʧʦʜʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ 

ʪʝʨʨʠʪʦʨʠʠ" URL: https://minstroyrf.gov.ru/docs/15842/(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 20.01.2023). 

2. ʇʦʣʝʱʫʢ ʅ.ʅ. AutoLisp ʠ VisualLisp ʚ ʩʨʝʜʝ AutoCAD. ɹʍɺ-ʇʝʪʝʨʙʫʨʛ 2006 ʛ.ï 960c. 

3. ʅʇʌ çʊʆʇʆʄɸʊʀʂè: ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ. ð ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ð URL: http://www.topomatic.ru (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 25.01.2023). 

ɹʦʨʝʮʢʠʡ ɼ.ʉ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʥʝʜʨʝʥʠʷ BIM -ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

doi: 10.18411/trnio-04-2023-506 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʣʫʭʦʚʘ ɸ.ɺ. 

 

ɸʥʥʦʪʘʮʠʷ 

BIM-ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʚʳʪʝʩʥʷʶʪ ʉɸʇʈ (ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). ɻʣʘʚʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ BIM ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʠʤʠ ð ʩʦʟʜʘʥʠʝ ʦʙʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʧʨʦʝʢʪʝ, ʜʦʩʪʫʧʥʦʡ 

ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʢʘʞʜʦʤʫ ʫʯʘʩʪʥʠʢʫ, ʝʛʦ ʠʟʤʝʥʷʝʤʦʩʪʴ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, 

ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ, ʛʝʥʝʨʘʪʠʚʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʤʥʦʛʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʯʝʨʯʝʥʠʝ, ʧʦʠʩʢ ʦʰʠʙʦʢ, ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʈʦʩʩʠʠ ʧʨʦʮʝʥʪ ʢʦʤʧʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ BIM, 

ʪʘʢʞʝ ʨʘʩʪʸʪ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ ʧʦ ʝʛʦ ʚʥʝʜʨʝʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, 

ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʥʝʭʚʘʪʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʚʳʙʦʨʘ ʇʆ (ʧʦʩʣʝ ʫʭʦʜʘ ʢʦʤʧʘʥʠʠ 

Autodesk ʠʟ ʈʦʩʩʠʠ), ʦʪʩʫʪʩʪʚʠʠ ʥʘʨʘʙʦʪʘʥʥʳʭ ʧʨʘʢʪʠʢ ʠ ʤʝʪʦʜʦʚ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ BIMï

ʪʝʭʥʦʣʦʛʠʡ, ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʜʦʛʦʚʦʨʸʥʥʦʩʪʝʡ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ, ʩʚʷʟʝʡ ʩ ʟʘʚʦʜʘʤʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʢʦʥʮʝʧʮʠʶ BIMï

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʩʦʚʤʝʩʪʠʪʴ ʚʩʝ ʧʨʦʮʝʩʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ BIM-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʥʝʜʨʝʥʠʠ BIM ʚ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: BIM (Building Information Modeling), BIM-ʪʝʭʥʦʣʦʛʠʠ, ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ BIM, ʥʝʜʦʩʪʘʪʢʠ BIM. 

 

Abstract 

BIM technologies are widely used in design all over the world and are gradually replacing 

CAD (computer-aided design) systems. The main advantages of BIM compared to them are the 

creation of a common project database, accessible at any time to every participant, its modifiability, 

cost-effectiveness of design, improvement of quality due to reducing the impact of the human factor, 

collaborative work, generative design, automation and optimization of many processes such as 

specification creating, drawing, error checking, and a significant reduction in the cost of the final 

product. In Russia, the percentage of companies using BIM is also growing, however, there are 

difficulties in its implementation and use, such as a shortage of specialists, limited software options 

(after Autodesk left Russia), the absence of established practices and methods for using BIM 

technologies, unified standards and agreements between companies, connections with factories, 
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equipment, and material manufacturers. This does not allow to implement BIM technology entirely, 

which combines all design and planning processes into a single structure. The main advantages and 

disadvantages of BIM technology are presented for risk assessment and decision making on the 

implementation of BIM in a construction organization. 

Keywords: BIM (Building Information Modeling), BIM technologies, construction companies, 

BIM advantages, BIM disadvantages. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ BIMïʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʦʯʝʥʴ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ɹʦʣʴʰʝʝ ʯʠʩʣʦ ʦʨʛʘʥʠʟʘʮʠʡ ʫʭʦʜʷʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʛʦ 2D ʯʝʨʪʝʞʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉɸʇʈ ʠ ʧʝʨʝʭʦʜʷʪ ʥʘ BIM. 

ʇʨʝʞʜʝ ʯʝʤ ʛʦʚʦʨʠʪʴ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠ ʥʝʜʦʩʪʘʪʢʘʭ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ, ʩʣʝʜʫʝʪ ʜʘʪʴ 

ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʤʫ ʧʦʥʷʪʠʶ. BIM (Building Information Modeling) ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʡ 3D ʤʦʜʝʣʠ, ʩʦʜʝʨʞʘʱʝʡ ʚʩʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʶ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʦʙʱʝʡ ʤʦʜʝʣʠ 

ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʚʩʝʭ ʪʨʝʙʫʝʤʳʭ ʧʣʘʥʦʚ, ʯʝʨʪʝʞʝʡ ʠ ʩʭʝʤ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʯʪʦ ʟʥʘʯʠʪ, ʦʥʠ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʝʢʪʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ BIM ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʉʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ ʥʘ 2021 ʛʦʜ, ʪʦʣʴʢʦ 5ï7% ʢʦʤʧʘʥʠʡ ʚ ʈʦʩʩʠʠ ʫʞʝ ʧʝʨʝʰʣʠ ʥʘ BIM, 

ʥʦ ʢ 2023 ʛʦʜʫ ʧʣʘʥʠʨʦʚʘʣʩʷ ʨʦʩʪ ʙʦʣʝʝ ʯʝʤ ʥʘ 50% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛʦʜʦʤ, ʛʜʝ ʧʨʦʮʝʥʪ 

ʙʳʣ ʝʱʸ ʥʠʞʝ [2]. ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʧʨʦʮʝʥʪ ʢʦʤʧʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ BIM ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘ 

ʪʦʪ ʞʝ 2020 ʛʦʜ, ʩʦʩʪʘʚʣʷʝʪ ʮʝʣʳʭ 73% [7]. ʉ ʫʭʦʜʦʤ ʠʟ ʈʦʩʩʠʠ ʢʦʤʧʘʥʠʠ Autodesk, 

ʷʚʣʷʶʱʝʡʩʷ ʛʣʘʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʇʆ ʜʣʷ BIM (Autodesk Revit ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʳ), ʵʪʦʪ 

ʧʨʦʮʝʩʩ ʟʘʤʝʜʣʠʪʩʷ, ʥʦ ʥʝ ʦʩʪʘʥʦʚʠʪʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ BIM ʚʘʞʥʦ 

ʦʪʤʝʪʠʪʴ ʝʛʦ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʘ ʪʘʢʞʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʨʠʜʸʪʩʷ 

ʚʩʪʨʝʪʠʪʴʩʷ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ. 

ʎʝʣʴ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʚʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ BIM, ʘ ʪʘʢʞʝ 

ʩʣʦʞʥʦʩʪʠ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʥʫʶ ʩʬʝʨʫ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

BIM ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʟʥʘʯʘʝʪ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʥʩʪʨʫʢʪʦʨʘʤ, ʘʨʭʠʪʝʢʪʦʨʘʤ, ʠʥʞʝʥʝʨʘʤ ʩʝʪʝʡ ʠ ʧʨʦʯʠʤ ʩʧʝʮʠʘʣʠʩʪʘʤ ʨʘʙʦʪʘʪʴ ʚ ʦʙʱʝʡ 

ʩʨʝʜʝ, ʧʨʠʯʸʤ ʧʘʨʘʣʣʝʣʴʥʦ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʤʝʥʴʰʘʶʪʩʷ ʩʨʦʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ, 

ʩʥʠʞʘʝʪʩʷ ʝʛʦ ʩʪʦʠʤʦʩʪʴ ʠ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʤʝʞʜʫ 

ʨʘʟʥʳʤʠ ʨʘʟʜʝʣʘʤʠ ʧʨʦʝʢʪʘ. 

ʊʘʢʞʝ ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʦʙʱʝʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʧʦʠʩʢ ʢʦʣʣʠʟʠʡ (ʪʦ ʝʩʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʚ ʧʨʦʝʢʪʝ), 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʡ ʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʩʯʸʪ ʦʙʲʸʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʮʝʥʢʘ 

ʩʤʝʪ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʠʤʝʶʪ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʵʪʠʤ ʜʘʥʥʳʤ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ çʦʙʣʘʯʥʦʡè ʨʘʙʦʪʳ, ʯʪʦ ʦʧʷʪʴ ʞʝ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. [1] 

ʂʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BIM-ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʘʷ ʢʘʨʪʠʥʘ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʙʫʜʫʱʠʡ ʦʙʲʝʢʪ ʚʦ ʚʩʝʭ ʜʝʪʘʣʷʭ [3]. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʩʯʠʪʘʶʪʩʷ ʦʙʲʸʤʳ ʨʘʙʦʪ ʠ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ ʚʦʟʤʦʞʥʦ 

ʩʦʟʜʘʥʠʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʇʆ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʟʘʢʘʟʯʠʢʫ. 

ʂʨʦʤʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʥʠʝ ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʠʣʠ ʫʜʘʣʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʟʘ ʩʯʸʪ ʪʦʛʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʡ ʪʘʢʞʝ ʟʘʥʝʩʝʥʘ ʚ ʙʘʟʫ. 

ɺ ʧʨʦʜʚʠʥʫʪʳʭ ʩʣʫʯʘʷʭ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʦʙʥʦʚʣʷʪʴʩʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ (BIM 5D). 

ʊʘʢʞʝ BIM ʧʦʜʜʝʨʞʠʚʘʝʪ ʛʝʥʝʨʘʪʠʚʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʮʠʡ ʧʨʦʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʚʘʨʠʘʥʪʳ ʧʣʘʥʠʨʦʚʦʢ 
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ʢʚʘʨʪʠʨ ʚ ʤʥʦʛʦʵʪʘʞʥʦʤ ʟʜʘʥʠʠ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʥʘʠʣʫʯʰʝʝ ʨʝʰʝʥʠʝ ʠʟ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ. 

ʆʙʦʙʱʠʚ ʚʩʸ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ BIM ʧʝʨʝʜ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ ʩʧʠʩʢʘ: 

1. ɽʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ 

2. ʀʟʤʝʥʷʝʤʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʤʦʜʝʣʠ 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ 

4. ʋʤʝʥʴʰʝʥʠʝ ʚʣʠʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʮʝʩʩʦʚ 

5. ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʛʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʫʤʝʥʴʰʝʥʠʝ ʩʨʦʢʦʚ, ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ 

6. ɺʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʧʦʜʩʯʸʪʘ ʦʙʲʸʤʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʛʥʦʟʘ ʩʤʝʪʳ 

7. ɺʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ 

8. ʋʧʨʘʚʣʝʥʠʝ ʚʩʝʤ ʭʦʜʦʤ ʧʨʦʝʢʪʘ 

9. ɻʝʥʝʨʘʪʠʚʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

10. ɹʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʙʫʜʫʱʝʤ: ʢʘʣʝʥʜʘʨʥʳʝ ʛʨʘʬʠʢʠ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʥʪʨʦʣʴ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ, 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʛʦʨʦʜʘ ʩʦ ʚʩʝʤʠ ʩʠʩʪʝʤʘʤʠ, 

ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʝʛʦ ʢʦʥʪʨʦʣʴ ʧʨʠ ʧʦʤʦʱʠ 

ʩʠʩʪʝʤʳ ʜʘʪʯʠʢʦʚ. [1, 3, 4, 5, 6] 

ʅʝʜʦʩʪʘʪʢʠ 

ʅʘ ʵʪʘʧʝ ʚʥʝʜʨʝʥʠʷ BIM ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚ ʈʦʩʩʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʦʙʣʝʤʘʤʠ: 

1. ʅʝʭʚʘʪʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ 

2. ʆʛʨʘʥʠʯʝʥʥʳʡ ʚʳʙʦʨ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʇʆ ʧʦʩʣʝ ʫʭʦʜʘ ʢʦʤʧʘʥʠʠ 

Autodesk ʠʟ ʈʦʩʩʠʠ 

ʂʨʦʤʝ Autodesk Revit, Navisworks ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ ʢʦʤʧʘʥʠʠ, ʢʦʥʝʯʥʦ, ʩʫʱʝʩʪʚʫʶʪ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʥʘʧʨʠʤʝʨ, ʦʪʝʯʝʩʪʚʝʥʥʳʡ Renga), ʦʜʥʘʢʦ ʦʥ 

ʫʩʪʫʧʘʝʪ ʫʧʦʤʷʥʫʪʳʤ ʚʳʰʝ ʧʨʦʛʨʘʤʤʘʤ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤ. 

3. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʨʫʧʥʳʭ ʚʣʦʞʝʥʠʡ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʜʣʷ ʧʦʢʫʧʢʠ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʇʆ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉɸʇʈ ʩʠʩʪʝʤʘʤʠ [4], ʦʙʥʦʚʣʝʥʠʷ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʩʥʘʱʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ (ʪʘʢ ʢʘʢ BIM ʪʨʝʙʫʝʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʉɸʇʈ-ʩʠʩʪʝʤʘʤʠ), ʦʙʫʯʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ. 

4. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʜʠʥʦʤ BIM-ʩʪʘʥʜʘʨʪʝ 

ɼʣʷ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ BIM ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʝʜʠʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚʩʝ ʢʦʤʧʘʥʠʠ. ɹʝʟ ʥʝʛʦ ʥʝʚʦʟʤʦʞʥʘ 

ʧʦʣʥʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʪʘʢ ʢʘʢ ʘʜʘʧʪʘʮʠʷ ʥʦʨʤ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʦʚʣʝʯʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʥʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʨʘʙʦʪʘʚʰʠʭ ʧʨʝʞʜʝ ʧʦ ʠʥʳʤ ʩʪʘʥʜʘʨʪʘʤ.  

5. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʝʜʠʥʳʭ ʙʠʙʣʠʦʪʝʢʘʭ, ʩʧʨʘʚʦʯʥʠʢʘʭ ʮʝʥ, ʧʝʨʝʯʥʷʭ ʪʠʧʦʚʳʭ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʤʝʙʝʣʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ. ʜ. [3] 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʛʣʦʙʘʣʴʥʦ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʯʝʨʝʟ BIM ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʙʠʙʣʠʦʪʝʢ ʵʣʝʤʝʥʪʦʚ ʠ 

ʦʪʩʫʪʩʪʚʠʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʠʭ ʩʪʦʠʤʦʩʪʠ ʠ 1ʘʩʩʦʨʪʠʤʝʥʪʘ [1, 5, 6]. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʋ ʚʥʝʜʨʝʥʠʷ BIM ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʝʩʪʴ ʢʘʢ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -13- 

 

2. ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ï ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʧʨʦʝʢʪʝ, ʠʟʤʝʥʷʝʤʦʩʪʴ ʠ 

ʛʠʙʢʦʩʪʴ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʘ, 

ʫʤʝʥʴʰʘʝʪ ʩʨʦʢʠ ʠ ʵʢʦʥʦʤʠʪ ʤʘʪʝʨʠʘʣʳ. 

3. ʆʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ï ʩʣʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʥʝʭʚʘʪʢʦʡ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʠ ʮʝʥʦʡ ʇʆ, ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʠ ʥʘʣʘʞʝʥʥʳʭ ʩʚʷʟʝʡ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. 

4. BIM ʠʤʝʝʪ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʢ ʨʘʟʚʠʪʠʶ ʠ ʤʦʞʝʪ ʩʪʘʪʴ ʩʠʩʪʝʤʦʡ, 

ʦʙʲʝʜʠʥʷʶʱʝʡ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʩʝ ʧʨʦʮʝʩʩʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʝʜʠʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʧʦʵʪʦʤʫ ʢʦʤʧʘʥʠʠ ʟʘ ʨʫʙʝʞʦʤ, ʘ ʪʘʢʞʝ ʚ ʈʦʩʩʠʠ ʧʝʨʝʭʦʜʷʪ ʥʘ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ BIMïʪʝʭʥʦʣʦʛʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʦʣʥʦʩʪʴʶ ʦʢʫʧʠʪʩʷ ʚ ʙʫʜʫʱʝʤ, ʭʦʪʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚʥʝʜʨʝʥʠʷ ʝʩʪʴ ʜʦʚʦʣʴʥʦ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ, ʪʨʝʙʫʶʱʠʝ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʨʝʰʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʃʶʙʦʝ ʟʜʘʥʠʝ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ ʠʤʝʝʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʝʭ ʵʪʘʧʦʚ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʪʘʜʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʙʦʣʝʝ ʩʪʘ ʣʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ, ʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ, ʤʦʜʝʨʥʠʟʘʮʠʷ. 

 

Abstract 

Any building or structure has its own life cycle. It consists of three stages: design, construction 

and operation. The stage of operation can reach more than a hundred years. 

Keywords: technical operation, construction control, modernization. 

 

ʂʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʟʜʘʥʠʷ ʪʨʝʙʫʶʪ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʥʘʜʣʝʞʘʱʝʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ 

ʥʝʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʟʜʘʥʠʡ. 

1. ʂʘʢʠʝ ʚʠʜʳ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʱʝʩʪʚʫʶʪ? 

ʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʟʜʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʚʠʜʦʚ ʨʘʙʦʪ, 

ʚʢʣʶʯʘʷ ʩʣʝʜʫʶʱʠʝ: 



-14- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Å ʈʝʤʦʥʪ ʠ ʟʘʤʝʥʘ ʜʚʝʨʝʡ, ʦʢʦʥ, ʢʨʳʰ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ; 

Å ʈʝʛʫʣʷʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ; 

Å ʈʘʙʦʪʳ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʫʩʪʘʥʦʚʢʘ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʜʳʤʦʫʜʘʣʝʥʠʷ; 

Å ʈʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʠʬʪʦʚ ʠ ʵʩʢʘʣʘʪʦʨʦʚ; 

Å ʋʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; 

Å ʈʘʙʦʪʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʥʘʚʦʜʥʝʥʠʷ ʠʣʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʟʜʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʜʜʝʨʞʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʟʜʘʥʠʷ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʦʙʲʝʢʪ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʫʢʘʟʘʥʥʫʶ ʬʫʥʢʮʠʶ ʧʦ ʧʘʨʘʤʝʪʨʘʤ, ʦʪʚʝʯʘʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʩʪʨʫʢʪʫʨʦʡ ʟʜʘʥʠʷ. ɺʩʝ ʟʜʘʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʬʦʨʤʘ, ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ 

ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʠʥʦʛʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʫʚʝʣʠʯʝʥʠʶ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʷʤʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʵʪʦʛʦ ʪʝʨʤʠʥʘ, ʦʪʥʦʰʝʥʠʷ ʩ 

ʘʨʝʥʜʘʪʦʨʘʤʠ ʠ ʠʟʚʣʝʯʝʥʠʝ ʧʨʠʙʳʣʠ ʠʟ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʩ ʦʧʝʨʘʮʠʷʤʠ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ - ʵʪʦ ʩʣʦʞʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ 

ʥʘʜʣʝʞʘʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʊʝʭʥʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

- ʵʪʦ ʥʘʙʦʨ ʪʨʫʜʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʧʨʘʚʠʣʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʛʣʘʩʦʚʘʥʳ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʊʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʩʠʩʪʝʤ ʠ ʩʘʥʠʪʘʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠʟʥʦʩʘ ʟʜʘʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʷʚʣʷʶʪʩʷ: 

- ʄʠʢʨʦʜʝʬʝʢʪʳ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ; 

- ʄʠʢʨʦʜʝʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 50% ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʜʝʬʝʢʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ 

ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʠʟ ʥʠʭ ʚʳʟʚʘʥʳ ʥʠʟʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.   ɼʨʫʛʘʷ ʧʦʣʦʚʠʥʘ ʜʝʬʝʢʪʦʚ ʚʦʟʥʠʢʣʘ ʜʦ ʥʘʯʘʣʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

(ʚʢʣʶʯʘʷ ʛʝʦʣʦʛʠʶ) ʠ ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʦʙʲʝʢʪʘ. 

ɺ ʦʩʥʦʚʥʦʤ, ʧʦʚʨʝʞʜʝʥʠʷ, ʚʦʟʥʠʢʰʠʝ ʚʦ ʚʨʝʤʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʲʝʢʪʘ, ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 20% ʦʪ ʚʩʝʭ ʦʙʥʘʨʫʞʝʥʥʳʭ ʜʝʬʝʢʪʦʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʩʥʠʞʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ, ʥʘʯʠʥʘʷ ʩʦ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʢʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʚʚʦʜʦʤ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʵʪʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ʉʪʨʦʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʧʦʤʦʞʝʪ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ ʪʠʧʠʯʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʤʝʩʪʦ ʚʦ ʚʨʝʤʷ 

ʦʙʱʝʛʦ ʙʝʪʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʊʘʢʠʝ ʥʘʨʫʰʝʥʠʷ ʚʢʣʶʯʘʶʪ: 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʥʳʭ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʥʝʢʦʪʦʨʳʤʠ 

ʧʦʜʨʷʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ; 

- ɺ ʵʧʦʭʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʜʝʢʩ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʝʙʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ. ɽʩʣʠ ʦʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʧʨʦʯʥʝʥ ʠ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ 

ʥʝ ʜʦʩʪʠʛʘʝʪ ʪʨʝʙʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ, ʵʪʦ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ.; 

- ɹʦʣʴʰʠʝ ʧʫʩʪʦʪʳ ʚ ʙʝʪʦʥʥʦʤ ʢʦʨʧʫʩʝ ʧʝʨʝʜ ʦʙʥʘʞʝʥʠʝʤ ʩʪʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ 

ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ ʫʧʣʦʪʥʝʥʠʷ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʧʨʦʯʥʦʩʪʥʳʝ ʠ 

ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ ʠʭ ʫʩʠʣʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʢʦʣʦʥʥ ʠ ʧʦʪʦʣʢʦʚ.; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -15- 

 

- ʋʤʝʥʴʰʘʶʪ ʪʦʣʱʠʥʫ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ, ʫʢʨʝʧʣʷʶʪ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ, ʩʪʘʣʴʥʳʝ 

ʧʨʫʪʴʷ, ʚʳʟʳʚʘʶʪ ʢʦʨʨʦʟʠʶ ʠ ʧʦʷʚʣʝʥʠʝ ʨʞʘʚʯʠʥʳ ʥʘ ʙʝʪʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʊʝʤʥʳʝ ʧʷʪʥʘ, ʚʳʝʤʢʠ, ʧʦʨʠʩʪʦʩʪʠ, ʧʷʪʥʘ ʨʞʘʚʯʠʥʳ ʠ ʪ.ʜ. ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʰʘʙʣʦʥʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ; 

- ɿʠʤʦʡ ʦʪʩʣʘʠʚʘʥʠʝ ʦʙʳʯʥʦ ʧʨʦʚʦʜʠʪʩʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʙʝʪʦʥ ʜʦʩʪʠʛʥʝʪ 

ʢʨʠʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ. ɿʘ ʫʣʦʞʝʥʥʳʤ ʙʝʪʦʥʦʤ ʥʝ ʫʭʘʞʠʚʘʶʪ ʜʦʣʞʥʳʤ 

ʦʙʨʘʟʦʤ, ʧʦʵʪʦʤʫ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʥʝʜʦʩʪʘʪʦʯʥʘ.; 

- ɹʝʪʦʥʥʳʝ ʩʤʝʩʠ ʯʘʩʪʦ ʥʝ ʠʤʝʶʪ ʚʭʦʜʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʫʩʣʦʚʠʷ 

ʭʨʘʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʝʪʦʥʘ, ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷʤ, ʠ ʥʝʜʦʩʪʦʚʝʨʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ. 

ʇʦ ʩʫʪʠ, ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʜʨʷʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳ, 

ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʩʪʫʧʘʶʱʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ, ʥʝ ʠʤʝʶʪ ʚʭʦʜʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʪʝʭʥʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʦʯʝʥʴ ʩʣʘʙ, ʘ ʧʨʦʝʢʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʤʦʞʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʥʘʜʟʦʨ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʵʪʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʤʥʦʛʦ ʣʝʪ 

ʥʘʟʘʜ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʥʦʚʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʙʘʟʳ ʫ 

ʠʥʚʝʩʪʦʨʦʚ ʠ ʩʠʩʪʝʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʵʪʦʤ ʤʝʪʦʜʝ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʡ ʥʝ ʦʩʥʦʚʘʥ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʟʜʘʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʪʝʭʥʦʣʦʛʠʷʤ. ɺ ʦʩʥʦʚʥʦʤ, ʵʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʚʳʩʦʪʥʳʭ ʧʦʩʪʨʦʝʢ, ʚ ʢʦʪʦʨʳʭ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʠ ʫʯʘʩʪʠʠ ɻʋʇ "ʅʀʀʄʦʩʩʪʨʦʡ" ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʨʘʙʦʪ: ɻʆʉʊ ʈ53778-2 010 

ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ. ʇʨʘʚʠʣʘ ʦʩʤʦʪʨʘ ʠ ʢʦʥʪʨʦʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʨʫʧʥʦʧʨʦʣʝʪʥʳʭ, ʚʳʩʦʪʥʳʭ ʠ ʜʨʫʛʠʭ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ (TR182-

08), ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʩʪʨʦʷʱʠʭʩʷ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʤʥʦʛʠʝ ʚʝʜʫʱʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʄʦʩʢʚʳ ʦʩʦʟʥʘʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʪʝʧʝʨʴ ʧʨʠʛʣʘʰʘʶʪ ʢ ʫʯʘʩʪʠʶ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʠ ʜʨʫʛʠʝ ʢʦʤʧʝʪʝʥʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʦʚʝʨʢʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʛʦʨʦʜʩʢʦʤ ʟʘʢʘʟʝ, ʧʦʢʘʟʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʆʜʥʘʢʦ ʵʪʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʉʠʩʪʝʤʘ ʢʘʯʝʩʪʚʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʘ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ 

ʦʩʥʘʩʪʠʪʴ ʠʭ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ 

ʉʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ɾʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʝ ʫʜʦʙʥʦʡ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʨ. ʇʨʠ ʵʪʦʤ ʥʝ 

ʥʫʞʥʦ ʟʘʙʳʚʘʪʴ ʠ ʦʙ ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ, ʢʦʤʬʦʨʪʥʘʷ ʩʨʝʜʘ, ʙʝʟʦʧʘʩʥʘʷ ʩʨʝʜʘ, 

ʢʨʠʪʝʨʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʨʠʪʝʨʠʠ ʢʦʤʬʦʨʪʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ɾʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ 

ʭʦʟʷʡʩʪʚʦ. 

 

Abstract 

Creating a comfortable environment is one of the components of the strategic development of 

the Construction and Housing and Communal Services industry. The appropriate level of comfort can 

be achieved at the expense of the rational placement of public facilities, the creation of convenient road 

infrastructure, etc. At the same time, it is not necessary to forget about ensuring the required level of 

safety of life of the population of the urbanized environment. 

Keywords: urbanized environment, comfortable environment, safe environment, safety 

criteria, comfort criteria, construction, Housing and Communal Services. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ [1]. ʇʦʜ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʘʥʷʪʳʭ ʞʠʣʠʱʥʳʤ ʬʦʥʜʦʤ ʠ ʦʪʢʨʳʪʳʭ 

ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʥʘʧʨʠʤʝʨ, ʫʣʠʮ, ʧʣʦʱʘʜʝʡ, ʧʘʨʢʦʚ, ʜʚʦʨʦʚ) ʠ ʩʧʦʩʦʙʦʚ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʞʘʥʘʤʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ [2]. ʉ 2017 ʛʦʜʘ ʚ ʈʌ ʜʝʡʩʪʚʫʝʪ ʬʝʜʝʨʘʣʴʥʳʡ 

ʧʨʦʝʢʪ çʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳè. ʎʝʣʴʶ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʧʨʠʜʦʤʦʚʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʈʌ [3]. ʀʥʜʝʢʩ ï ʙʘʣʣ ʠʣʠ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʝ (ʢʘʯʝʩʪʚʦ) 

ʩʨʝʜʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʦʨʦʜʘ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʠ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʩʭʦʜʷ 

ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʘʪʨʠʮʳ ʩʧʝʮʠʘʣʴʥʳʭ 36 ʠʥʜʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦ 

çʧʨʦʩʪʨʘʥʩʪʚʘʤè (ʥʘʧʨʠʤʝʨ, ʞʠʣʴʝ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʟʝʣʝʥʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ 

ʜʨ.) ʠ çʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠè (ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʤʬʦʨʪʥʦʩʪʴ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ ʜʨ.). ɿʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʩʜʝʣʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʝʝ 

ʫʣʫʯʰʝʥʠʶ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʦ ʤʥʦʛʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʦʮʝʥʦʢ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ [4,5]. ɺ ʨʘʙʦʪʝ [6] ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʜʝʢʩʦʚ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ʉʦʛʣʘʩʥʦ 

ʧʨʦʚʝʜʝʥʥʳʤ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʢʨʠʪʝʨʠʠ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ 

ʥʘ 3 ʬʘʢʪʦʨʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ: ʩʦʮʠʘʣʴʥʳʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ (ʨʠʩ.1). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -17- 

 

  
ʈʠʩʫʥʦʢ 1. ʌʘʢʪʦʨʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʨʝʡʪʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ [7]. 

 

ɺ ʨʘʙʦʪʝ [8] ʧʨʠʚʦʜʠʪʩʷ ʘʚʪʦʨʩʢʘʷ ʤʝʪʦʜʠʢʘ ʜʠʘʛʥʦʩʪʠʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʩ ʧʦʟʠʮʠʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʜʚʫʭ ʢʦʥʮʝʧʮʠʷʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ:  

1) ʛʦʨʦʜ ïʪʦʚʘʨ, ʘ ʞʠʪʝʣʝʡ ï ʧʦʪʨʝʙʠʪʝʣʠ ʮʝʥʥʦʩʪʝʡ ʵʪʦʛʦ ʪʦʚʘʨʘ;  

2) ʛʦʨʦʜʩʢʦʡ ʤʘʨʢʝʪʠʥʛ ï ʠʥʩʪʨʫʤʝʥʪ ʛʦʨʦʜʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʣʠʪʝʨʘʪʫʨʝ ʢʨʠʪʝʨʠʝʚ ʠ ʬʘʢʪʦʨʦʚ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʦʜʥʦʛʦ ʠʟ 

ʤʠʢʨʦʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ʀʨʢʫʪʩʢʘ (ʨʠʩ. 2). 
 

 
ʈʠʩʫʥʦʢ 2. ʀʩʩʣʝʜʫʝʤʳʡ ʤʠʢʨʦʨʘʡʦʥ ʛ. ʀʨʢʫʪʩʢʘ. 

 

ɼʣʷ ʥʘʯʘʣʘ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʠʥʜʝʢʩ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʛ. ʀʨʢʫʪʩʢʘ ʚʮʝʣʦʤ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʠʣ 183 ʙʘʣʣʘ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʯʫʪʴ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ-ʚʦʟʤʦʞʥʳʭ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ (ʟʥʘʯʝʥʠʝ ʚʳʰʝ 181 ʙʘʣʣʘ) ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ.  ʆʜʥʘʢʦ, 

ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʦʨʦʜ ʀʨʢʫʪʩʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʛʨʘʥʠʮʝ ʛʦʨʦʜʦʚ ʩ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ.  



-18- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤʠ çʧʨʦʩʪʨʘʥʩʪʚʘʤʠè ʛʦʨʦʜʘ, ʩʥʠʞʘʶʱʠʤʠ ʢʘʯʝʩʪʚʦ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʷʚʣʷʶʪʩʷ: 1) ʞʠʣʴʝ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʧʨʠʜʦʤʦʚʳʝ ʪʝʨʨʠʪʦʨʠʠ); 

2) ʦʟʝʣʝʥʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ; 3) ʫʣʠʯʥʘʷ ʠ ʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤʠ ʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʤʠʢʨʦʨʘʡʦʥʘ (ʨʠʩ. 3).  

 

 
ʈʠʩʫʥʦʢ 3. ʇʨʦʙʣʝʤʳ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʠʢʨʦʨʘʡʦʥʘ. 

 

ɸʥʘʣʠʟ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʡ ʧʦ ʢʨʠʪʝʨʠʷʤ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʠʢʨʦʨʘʡʦʥ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ (ʨʠʩ. 3): 

ʧʦ çʧʨʦʩʪʨʘʥʩʪʚʫè ʞʠʣʴʝ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʧʣʦʭʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʦʚ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ï  ʚʝʪʭʠʝ ʟʜʘʥʠʷ ʠ ʠʭ ʬʘʩʘʜʳ, ʨʘʟʨʫʰʝʥʥʳʝ ʧʨʠʜʦʤʦʚʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʨʫʰʝʥʥʳʝ ʠ ʥʝʙʝʟʦʧʘʩʥʳʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʜʝʪʝʡ ʜʝʪʩʢʠʝ ʧʣʦʱʘʜʢʠ; ʦʪʩʫʪʩʪʚʠʝ 

ʝʜʠʥʦʡ ʠʜʝʠ ʚ ʘʨʭʠʪʝʢʪʫʨʝ; ʩʪʠʭʠʡʥʘʷ ʟʘʩʪʨʦʡʢʘ ʛʘʨʘʞʝʡ, ʢʠʦʩʢʦʚ ʠ ʜʨ.; 

ʧʦ çʧʨʦʩʪʨʘʥʩʪʚʫè ʦʟʝʣʝʥʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ: ʤʠʢʨʦʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʦʟʝʣʝʥʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʧʘʨʢʦʚʳʝ ʟʦʥʝ ʥʝ ʙʣʘʛʦʫʩʪʨʦʝʥʳ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚ ʥʠʭ 

ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʥʝ ʙʝʟʦʧʘʩʥʳʤʠ; 

ʧʦ çʧʨʦʩʪʨʘʥʩʪʚʫè ʫʣʠʯʥʘʷ ʠ ʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ: ʜʦʨʦʛʠ ʤʠʢʨʦʨʘʡʦʥʘ 

ʨʘʟʨʫʰʝʥʳ, ʦʪʩʫʪʩʪʚʫʶʪ ʧʝʰʝʭʦʜʥʳʝ ʪʨʦʪʫʘʨʳ, ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʩʪʘ ʥʘ ʦʙʦʯʠʥʝ ʜʣʷ ʦʩʪʘʥʦʚʢʠ ʠ 

ʧʦʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʨʝʡʩʦʚʳʝ ʘʚʪʦʙʫʩʳ (ʥʘʭʦʜʷʪʩʷ ʧʨʷʤʦ ʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ). 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʤʠʢʨʦʨʘʡʦʥʘ ʛʦʨʦʜʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʚʝʜʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ: 

ɼʣʷ ʧʨʠʜʘʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʚʠʜʘ ʨʘʡʦʥʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʨʝʩʪʘʚʨʘʮʠʶ 

ʦʙʚʝʪʰʘʣʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʧʨʠʚʝʩʪʠ ʚʠʜ ʬʘʩʘʜʦʚ ʚ ʝʜʠʥʳʡ ʩʪʠʣʴ, ʦʙʫʩʪʨʦʠʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʟʦʥʳ ʨʷʜʦʤ ʩ ʜʦʤʘʤʠ, ʩʦʩʪʘʚʠʪʴ ʚʠʟʫʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʳʚʝʩʦʢ, ʫʢʘʟʘʪʝʣʝʡ (ʨʠʩ. 4).  
 

 
ʈʠʩʫʥʦʢ 4. ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʬʘʩʘʜʦʚ. 

 

ɼʦʙʘʚʠʪʴ ʛʘʨʘʞʥʳʝ ʢʦʦʧʝʨʘʪʠʚʳ ʚ ʝʜʠʥʦʤ ʩʪʠʣʝ ʚʤʝʩʪʦ ʞʝʣʝʟʥʳʭ ʛʘʨʘʞʝʡ (ʨʠʩ.5). 

ʆʙʦʨʫʜʦʚʘʪʴ ʪʦʯʢʠ ʩ ʤʫʩʦʨʥʳʤʠ ʙʘʢʘʤʠ ʩ ʟʘʱʠʪʦʡ ʦʪ ʩʦʙʘʢ ʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ (ʨʠʩ.5). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -19- 

 

ʆʙʦʨʫʜʦʚʘʪʴ ʦʩʪʘʥʦʚʦʯʥʳʝ ʧʫʥʢʪʳ ʚ ʤʝʩʪʘʭ ʦʩʪʘʥʦʚʢʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʧʦʩʘʜʢʠ-ʚʳʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ. 

ʇʨʦʚʝʩʪʠ ʨʝʤʦʥʪ ʜʦʨʦʛ. 

 

 
ʈʠʩʫʥʦʢ 5. ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʬʘʩʘʜʦʚ. 

 

ʈʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʚʳʚʝʩʪʠ ʤʠʢʨʦʨʘʡʦʥ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʧʦ ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʥʜʝʢʩ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʧʦ ʤʠʢʨʦʨʘʡʦʥʫ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 20%. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʦʧʨʦʩ ʦʙ ʠʩʪʦʱʝʥʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ. ɽʞʝʜʥʝʚʥʦ ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʬʝʨʘ ʧʦʪʨʝʙʣʷʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ, ʢʘʢ 

ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʪʘʢ ʠ ʧʨʠ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʆʜʥʘʢʦ, 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʦʚ ʪʠʧʘ çʧʘʩʩʠʚʥʳʡè ʠ çʘʢʪʠʚʥʳʡè ʜʦʤʘ, ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʥʶʘʥʩʳ ʚʥʝʜʨʝʥʠʷ ʚ 

ʩʪʨʦʠʪʝʣʴʥʫʶ ʩʬʝʨʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥɻʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʵʢʦʣʦʛʠʯʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʘʩʩʠʚʥʳʝ ʜʦʤʘ, 

ʘʢʪʠʚʥʳʝ ʜʦʤʘ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ. 
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Abstract 

In the modern world, the issue of depletion of energy resources is a priority for various 

countries. Every day, the construction sector consumes a huge amount of energy, both during the direct 

implementation of projects and during their further operation. However, new technologies help to 

reduce the amount of resources consumed during the operation of buildings and structures several 

times. This article discusses the principles of implementing projects such as "passive" and "active" 

houses, their features and nuances of implementation in the construction sector of the Russian 

Federation. 

Keywords: energy saving, eco-friendly construction, passive houses, active houses, heat 

supply. 

 

ʉʬʝʨʘ ʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʪʨʝʙʣʝʥʠʝ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʭ ʠʩʪʦʱʝʥʠʶ. ʊʘʢ ʞʝ, ʦʛʨʦʤʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʵʥʝʨʛʝʪʠʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ï ʠʤʝʥʥʦ ʵʪʠ ʧʨʠʯʠʥʳ 

ʟʘʩʪʘʚʣʷʶʪ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʩʸ ʯʘʱʝ ʠ ʯʘʱʝ ʟʘʜʫʤʳʚʘʪʴʩʷ ʦʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ, ʚʝʜʴ 

ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʪʨʫʜʥʦʦʩʪʘʥʘʚʣʠʚʘʝʤʳʤʠ, ʪʨʝʙʫʷ ʦʛʨʦʤʥʦʛʦ ʜʣʷ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʨʝʤʝʥʠ, ʩʠʣ ʠ ʤʘʪʝʨʠʘʣʦʚ. [1] 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʠʥʜʫʩʪʨʠʷ ʧʦʪʨʝʙʣʷʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʢʘʢ ʚ ʧʝʨʠʦʜ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢ ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʜʣʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ ʨʝʩʫʨʩʦʚ, ʢʦʛʜʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʬʝʨʫ 

ʧʨʠʭʦʜʠʪʩʷ ʥʝ ʙʦʣʝʝ 10%. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʷʚʠʣʦʩʴ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ. [2] 

ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ï ʵʪʦ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʧʣʦʩʙʝʨʝʞʝʥʠʝ ʠ ʢʦʤʬʦʨʪ ʧʨʠ ʤʘʣʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʩʭʦʜʦʚ ʨʝʩʫʨʩʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɿʘʯʘʩʪʫʶ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʬʬʝʢʪʘ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦ ʩʨʝʜʩʪʚʘʤ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ (ʵʥʝʨʛʠʠ ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʜʘʥʠʷ ʛʦʨʷʯʝʡ 

ʚʦʜʦʡ ʠ ʦʪʦʧʣʝʥʠʝʤ.  

ʕʢʦʣʦʛʠʷ ʪʘʢʞʝ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʚ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʩʬʝʨʘ ʚʣʠʷʝʪ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ï ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ, 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʘʥʠʡ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʠʣʠ ʢʘʢ ʝʸ ʝʱʸ ʥʘʟʳʚʘʶʪ ï ʟʝʣʸʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʪʘʚʠʪ ʧʝʨʝʜ ʩʦʙʦʡ 4 ʦʩʥʦʚʥʳʭ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯʠ: 

- ʄʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʜʝʨʝʚʦ, ʧʨʠʨʦʜʥʳʡ ʢʘʤʝʥʴ ʠ ʢʦʩʪʨʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ 

- ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ 

- ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʟʜʘʥʠʷʤʠ ʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ ʚ ʈʦʩʩʠʠ ʧʨʝʚʳʰʘʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʢʘʟʘʪʝʣʠ ʚ ʩʪʨʘʥʘʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤ 

ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ, ʥʦ ʙʦʣʝʝ ʪʝʭʥʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʩʭʦʜʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ:  

ï ʋʩʪʘʨʝʚʰʠʝ ʚʝʥʪʠʣʷʮʠʠ ʙʝʟ ʩʠʩʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ï ʅʝʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʩʪʳʢʦʚ ʤʘʪʝʨʠʘʣʦʚ ʩ ʨʘʟʣʠʯʥʦʡ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʦʤʫ ʧʦʷʚʣʝʥʠʶ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ 

ï ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʣʠ ʥʘʨʫʰʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 

ï ʅʝ ʧʨʦʩʚʝʪʣʸʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -21- 

 

ʂʘʢ ʦʙʳʯʥʦ, ʦʩʥʦʚʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʧʨʦʛʨʝʩʩʘ ʷʚʣʷʶʪʩʷ ʦʩʪʨʳʝ ʧʨʦʙʣʝʤʳ, ʧʨʠʭʦʜʷʱʠʝ 

ʠʟʚʥʝ. ʊʘʢ, ʦʩʥʦʚʦʡ ʜʣʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʠʣʩʷ 

ʤʠʨʦʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʨʠʟʠʩ 1974 ʛʦʜʘ. ʀʤʝʥʥʦ ʥʝʭʚʘʪʢʘ ʠ ʠʩʪʦʱʝʥʠʝ ʨʝʩʫʨʩʦʚ ʟʘʩʪʘʚʠʣʠ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʟʘʜʫʤʘʪʴʩʷ ʦ çʧʨʘʚʠʣʴʥʦʤè ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. [3] 

ʊʘʢ, ʫʞʝ ʚ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʘʭ ʚ ɻʝʨʤʘʥʠʠ ʙʳʣ ʦʩʥʦʚʘʥ çʀʥʩʪʠʪʫʪ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘè - 

ʦʛʨʦʤʥʳʡ ʰʘʛ ʢ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʳʪʘʝʪʩʷ ʥʘʡʪʠ ʙʘʣʘʥʩ ʤʝʞʜʫ ʫʜʦʙʩʪʚʦʤ ʠ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɿʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ 

ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝʢʦʪʦʨʳʤ ʢʨʠʪʝʨʠʷʤ, ʘ 

ʠʤʝʥʥʦ ʙʳʪʴ ʙʝʟʚʨʝʜʥʳʤʠ ʜʣʷ ʣʶʜʝʡ ʠ ʵʢʦʣʦʛʠʠ, ʩʚʦʜʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʢ ʚʦʟʤʦʞʥʦʤʫ 

ʤʠʥʠʤʫʤʫ.  

ʊʘʢ, ʫʞʝ ʚ ʥʘʯʘʣʝ ʜʝʚʷʥʦʩʪʳʭ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʧʘʩʩʠʚʥʳʡ ʜʦʤ ï ʜʦʤ, 

ʢʦʪʦʨʳʡ ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʦʪʦʧʣʝʥʠʷ. ʇʘʩʩʠʚʥʳʝ ʜʦʤʘ ï ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʜʘʥʠʷ 

ʠ ʩʦʦʨʫʞʝʥʠʷ ʪʠʧʘ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʪʨʝʙʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʜʘʥʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʟʘ ʩʯʸʪ ʪʝʧʣʦʪʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ, ʚʥʫʪʨʝʥʥʠʭ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ, ʚ ʩʣʝʜʩʪʚʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠʣʠ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʧʨʝʜʝʣʝʥʠʝ çʧʘʩʩʠʚʥʦʛʦè ʜʦʤʘ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʢʦʨʦʪʢʦʡ ʣʘʢʦʥʠʯʥʦʡ ʬʨʘʟʝ: çɼʦʤ, ʚ 

ʢʦʪʦʨʦʤ ʪʝʧʣʦʧʦʪʝʨʠ ʩʥʠʞʝʥʳ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦ ʚʥʝʰʥʝʤ 

ʦʪʦʧʣʝʥʠʠè.  
 

 
ʈʠʩʫʥʦʢ 1. ʀʥʩʪʠʪʫʪ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ ɼʘʨʤʰʪʘʜʪ, ɻʝʨʤʘʥʠʷ. 

 

ɺʤʝʩʪʝ ʩ ʵʧʦʭʦʡ ʧʘʩʩʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʰʣʦ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʠ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʪʨʘʪʦʡ ʨʝʩʫʨʩʦʚ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʟʥʘʢʦʤʳ ʩ 

ʧʦʥʷʪʠʝʤ ʧʘʩʩʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʯʪʦ ʩʠʣʴʥʦ ʪʦʨʤʦʟʠʪ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʡ ʩʬʝʨʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʦ ʚʩʸʤ ʤʠʨʝ ʧʘʩʩʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʥʘʯʘʣʘ 

1990 ʛʦʜʦʚ, ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʀʥʩʪʠʪʫʪ ʇʘʩʩʠʚʥʦʛʦ ɼʦʤʘ ʧʦʷʚʠʣʩʷ ʣʠʰʴ ʚ 2008 ʛʦʜʫ, 

ʯʪʦ ʩʨʘʟʫ ʧʦʢʘʟʳʚʘʶʪ ʦʪʩʪʘʚʘʥʠʝ ʈʦʩʩʠʠ ʦʪ ʟʘʧʘʜʘ ʚ ʩʬʝʨʝ ʧʘʩʩʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʦʛʨʦʤʥʘʷ ʯʘʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ ʇʘʩʩʠʚʥʦʛʦ ɼʦʤʘ 

ʷʚʣʷʝʪʩʷ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʡ ï ʩʧʝʮʠʘʣʠʩʪʳ ʠʟ ʜʘʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʘʥʠʤʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʢʦʥʬʝʨʝʥʮʠʡ ʠ ʧʝʨʝʚʦʜʦʤ ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. ɼʘʥʥʳʡ ʠʥʩʪʠʪʫʪ ʧʳʪʘʝʪʩʷ ʧʨʠʚʣʝʯʴ ʶʥʳʭ 

ʠʥʞʝʥʝʨʦʚ ʢ ʵʪʦʡ ʪʝʤʝ, ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʠʭ. ɺʝʜʴ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʩʧʨʦʩʘ ʥʘ ʧʘʩʩʠʚʥʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʠʢʘʢʠʝ ʢʨʫʧʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʥʝ ʥʘʯʥʫʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʦʜʦʙʥʳʝ 

ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʧʨʝʚʳʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʪʠʧʠʯʥʳʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʧʨʦʝʢʪ. [4] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦ ʜʘʥʥʦʤ ʚʠʜʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʤʦʞʝʪ ʩʜʚʠʥʫʪʴ ʧʘʩʩʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩ ʤʸʨʪʚʦʡ ʪʦʯʢʠ, ʘ ʧʨʠʚʣʝʯʝʥʠʝ ʶʥʳʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʩʪ ʪʦʣʯʦʢ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʚ 

ʧʘʩʩʠʚʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʢʘʢ ʧʨʠʚʣʝʯʴ ʶʥʳʭ ʠʥʞʝʥʝʨʦʚ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɼʣʷ 

ʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʜʘʥʥʦʡ 

ʩʬʝʨʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʦʟʥʘʯʠʪʴ ʚʘʞʥʦʩʪʴ ʥʝʭʚʘʪʢʠ ʨʝʩʫʨʩʦʚ ʠ ʧʦʢʘʟʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 



-22- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʊʘʢ ʞʝ, ʩʣʝʜʫʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʢʘʟʯʠʢʦʚ ʜʘʥʥʦʡ ʪʝʤʦʡ ï ʢʦʛʜʘ ʧʦʷʚʠʪʩʷ ʩʧʨʦʩ ʥʘ ʧʨʦʝʢʪʳ ʜʘʥʥʦʛʦ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʪʠʧʘ, ʪʦʛʜʘ ʢʦʤʧʘʥʠʷʤ ʧʨʠʜʸʪʩʷ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, 

ʯʪʦʙʳ ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ.  
ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʜʦʤʦʚ ʩʪʘʣʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

çʘʢʪʠʚʥʳʭè ʜʦʤʦʚ, ʠʣʠ ʢʘʢ ʠʭ ʝʱʸ ʥʘʟʳʚʘʶʪ ʜʦʤʘ ʧʦ ʩʪʘʥʜʘʨʪʫ çʵʥʝʨʛʠʷ ʧʣʶʩè. ɸʢʪʠʚʥʳʡ ʜʦʤ 
ï ʵʪʦ ʩʠʤʙʠʦʟ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ ʠ ʫʤʥʦʛʦ ʜʦʤʘ. ɸʢʪʠʚʥʳʡ ʜʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʘʩʩʠʚʥʦʛʦ, 
ʩʧʦʩʦʙʝʥ ʥʝ ʪʦʣʴʢʦ ʪʨʘʪʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʠʭ ʚ 
ʪʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʠʤʠ ʙʣʠʞʘʡʰʠʝ ʥʝʙʦʣʴʰʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʘʢʪʠʚʥʳʡ ʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʪʦʙʳ 
ʩʪʘʥʦʚʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʡʪʨʘʣʴʥʦ ʟʘʪʨʘʪʥʳʤ, ʥʦ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʘ. 

ʈʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʦʛʨʦʤʥʦʤʫ 
ʚʢʣʘʜʫ ʩʦ ʩʪʦʨʦʥʳ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʬʝʨʳ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʘʤʦʧʨʦʠʟʚʦʜʩʪʚʦ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʘʢʪʠʚʥʳʤ ʜʦʤʦʤ ʜʝʣʘʝʪ ʝʛʦ, ʚ ʪʝʦʨʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ 
ʘʚʪʦʥʦʤʥʳʤ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ, ʩʫʨʦʚʳʡ ʢʣʠʤʘʪ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʥʝ ʪʘʢ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʦʚ ʜʦʤʦʚ ʧʦ ʩʪʘʥʜʘʨʪʫ çʵʥʝʨʛʠʷ ʧʣʶʩè.  

ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʟʜʘʥʠʡ ʪʠʧʘ çʘʢʪʠʚʥʳʡè ʜʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʠʤʝʨ: 

ï ʕʥʝʨʛʠʷ ʧʨʠʨʦʜʳ ï ʟʜʘʥʠʝ ʧʦʣʫʯʘʝʪ ʵʥʝʨʛʠʶ ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʥʝʯʥʳʭ 
ʧʘʥʝʣʝʡ. ɼʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʠʤʳ ʜʘʞʝ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ, ʪ.ʢ. ʜʘʞʝ 
ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ 
ʵʥʝʨʛʠʶ.  

ï ʊʝʧʣʦʠʟʦʣʷʮʠʷ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʧʘʩʩʠʚʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʝʧʣʦʠʟʦʣʷʮʠʷ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʢʪʠʚʥʦʛʦ ʜʦʤʘ. 
ʊʝʧʣʦʠʟʦʣʷʮʠʷ ʫʤʝʥʴʰʘʝʪ ʪʝʧʣʦʧʦʪʝʨʠ, ʘ ʟʘ ʩʯʸʪ ʵʪʦʛʦ ʩʥʠʞʘʝʪʩʷ ʨʘʩʭʦʜ ʥʘ 
ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ. 

ï ʉʠʩʪʝʤʘ ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʜʝʨʞʘʪʴ ʜʦ 90% ʪʝʧʣʘ. 
ï ʂʦʥʪʨʦʣʴ ʦʪʦʧʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʦʙʦʛʨʝʚ ʟʜʘʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʢʣʶʯʘʷʩʴ, ʢʦʛʜʘ, ʥʘʧʨʠʤʝʨ, ʚ ʟʜʘʥʠʠ ʥʠʢʦʛʦ ʥʝʪ. 
ï ʀ ʝʱʸ ʦʜʥʦ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ï ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʦʢʥʘ, ʢʦʪʦʨʳʝ 
ʩʧʦʩʦʙʥʳ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʪʦʥʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʚ ʮʝʣʷʭ ʢʣʠʤʘʪ-ʢʦʥʪʨʦʣʷ. 

ʇʝʨʚʳʡ ʜʦʤ ʪʠʧʘ çʵʥʝʨʛʠʷ ʧʣʶʩè ʚ ʈʦʩʩʠʠ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʧʦʩʪʨʦʝʥ ʚ 2011 ʛʦʜʫ, ʚ 
ʇʦʜʤʦʩʢʦʚʴʝ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʦʪʦʧʣʝʥʠʝ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ 
ʪʝʭʥʦʣʦʛʠʡ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʥʘʩʦʩʘ ʠ ʩʦʣʥʝʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʪʘʢʞʝ ʚ ʥʸʤ ʫʩʪʘʥʦʚʣʝʥ 
ʨʝʢʫʧʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʪʝʧʣʦʧʦʪʝʨʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 
ʚʝʥʪʠʣʷʮʠʠ. 

ɿʘʪʨʘʪʳ ʥʘ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ ʜʘʥʥʦʛʦ ʜʦʤʘ ʧʨʠʤʝʨʥʦ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ 
ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦ ʧʣʦʱʘʜʠ ʢʦʪʪʝʜʞʘʤʠ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʦʮʝʥʠʣʠ ʧʨʠʤʝʨʥʦ ʚ 30 ʤʣʥ ʨʫʙʣʝʡ, 
ʥʦ ʜʘʥʥʳʝ ʟʘʪʨʘʪʳ ʦʢʫʧʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʢʪʠʚʥʦʛʦ ʜʦʤʘ. 

 

 
ʈʠʩʫʥʦʢ 2. ʇʝʨʚʳʡ ʚ ʈʦʩʩʠʠ ʜʦʤ ʪʠʧʘ çɸʢʪʠʚʥʳʡ ʜʦʤè. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʦʮʝʩʩʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʘʢʪʠʚʥʦʛʦ ʠ ʧʘʩʩʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʛʫ ʧʦʟʚʦʣʠʪʴ ʩʜʝʣʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʝʝ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤ, ʧʦʟʚʦʣʷʷ ʩʦʭʨʘʥʷʪʴ ʜʨʘʛʦʮʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʜʝʣʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʦʣʝʝ 

ʵʢʦʣʦʛʠʯʥʳʤ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ 2009 ʛʦʜʫ ʇʨʝʟʠʜʝʥʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʜʧʠʩʘʣ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 216-ʌɿ 

"ʆʙ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʠ ʠ ʧʦʚʳʰʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦ ʚʥʝʩʝʥʠʠ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ", ʢʦʪʦʨʳʤ ʙʳʣʠ 

ʫʪʚʝʨʞʜʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʣʘʛʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦ ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʝʩʫʨʩʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʥʦʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʢʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

 

Abstract 

In 2009, the President of the Russian Federation signed Federal Law No. 216-FZ "On Energy 

Conservation and Energy Efficiency Improvement and on Amendments to Certain Legislative Acts of 

the Russian Federation", which approved the development of the country. Among the main 

development goals, it is recommended to increase energy efficiency about the resources consumed. 

Keywords: ʘutonomous heat source, roof boiler house, energy efficiency. 

 

ʇʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʣʠʙʦ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʧʦʪʝʨʴ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʦʙʲʝʢʪʘʤʠ, ʣʠʙʦ ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʝʡ ʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ. [2] 

ʂʦʪʝʣʴʥʘʷ ʥʘ ʢʨʳʰʝ - ʵʪʦ ʘʚʪʦʥʦʤʥʳʡ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʦʛʨʝʚʘ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʛʦʨʷʯʠʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʞʠʣʳʭ ʦʙʲʝʢʪʦʚ. 

ʀʟ ʥʘʟʚʘʥʠʷ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʢʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ ʚʦʟʚʦʜʠʪʩʷ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ ʩʦ ʩʧʝʮʠʘʣʴʥʦ 

ʦʙʦʨʫʜʦʚʘʥʥʳʤ ʧʦʤʝʱʝʥʠʝʤ. ʂʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʚ ʩʣʝʜʫʶʱʠʭ 

ʚʘʨʠʘʥʪʘʭ: 

1. ʄʦʜʫʣʴʥʘʷ ʢʦʪʝʣʴʥʘʷ ʥʘ ʢʨʳʰʝ (ʬʦʪʦ 1) 

2. ɺʩʪʨʦʝʥʥʘʷ (ʩʪʘʮʠʦʥʘʨʥʘʷ) ʢʦʪʝʣʴʥʘʷ ʥʘ ʢʨʳʰʝ (ʬʦʪʦ 2) 



-24- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʄʦʜʫʣʴʥʘʷ ʢʦʪʝʣʴʥʘʷ ʥʘ ʢʨʳʰʝ. 

 

 
ʈʠʩʫʥʦʢ 2. ɺʩʪʨʦʝʥʥʘʷ (ʩʪʘʮʠʦʥʘʨʥʘʷ) ʢʦʪʝʣʴʥʘʷ ʥʘ ʢʨʳʰʝ. 

 

ɺʩʪʨʦʝʥʥʘʷ (ʩʪʘʮʠʦʥʘʨʥʘʷ) ʢʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʚʦʜʠʪʩʷ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʟʜʘʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʣʠʯʠʝ ʢʨʳʰʥʦʡ ʢʦʪʝʣʴʥʦʡ ʜʦʣʞʥʦ ʙʳʪʴ 

ʚʢʣʶʯʝʥʦ ʚ ʧʨʦʝʢʪ ʦʙʲʝʢʪʘ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʢʦʪʝʣʴʥʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʞʠʣʳʭ ʜʦʤʘʭ, ʠ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʯʘʣʦʩʴ ʚ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ. 

ɼʣʷ ʥʦʚʦʛʦ ʟʜʘʥʠʷ ʙʳʣʘ ʧʨʠʦʙʨʝʪʝʥʘ ʙʣʦʯʥʘʷ ʢʦʪʝʣʴʥʘʷ ʥʘ ʢʨʳʰʝ. ʆʥʠ ʧʨʦʠʟʚʦʜʷʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʟʘʚʦʜʝ (ʢʦʤʧʘʥʠʷ-ʧʦʩʪʘʚʱʠʢ) ʠ ʦʪʛʨʫʞʘʶʪʩʷ ʥʘ ʟʘʚʦʜ ʚ ʚʠʜʝ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʤʦʜʫʣʴʥʳʡ ʪʠʧ ʢʨʳʰʥʦʡ ʢʦʪʝʣʴʥʦʡ, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʟʜʘʥʠʡ, ʛʜʝ ʧʨʦʝʢʪʦʤ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʦʪʝʣʴʥʘʷ ʥʘ ʢʨʳʰʝ. 

ɼʘʚʘʡʪʝ ʦʙʲʷʩʥʠʤ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʪʝʣʴʥʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʢʨʳʰʝ ʟʜʘʥʠʷ: 

1. ʇʦʩʢʦʣʴʢʫ ʥʝʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʧʣʦʚʦʡ ʩʠʩʪʝʤʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ. ʇʦʪʝʨʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʦ 

ʪʝʧʣʦʧʨʦʚʦʜʫ ʜʦʩʪʠʛʘʶʪ 10-30% ʦʪ ʚʳʨʘʙʘʪʳʚʘʝʤʦʛʦ ʪʝʧʣʘ. 

2. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʜʝʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʝʣʴʥʦʡ ʥʘ ʢʨʳʰʝ - ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘʜ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʪʝʧʣʘ, ʠ ʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʘʛʨʝʛʘʪʳ ʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʦʪʩʫʪʩʪʚʫʝʪ. 

4. ʆʥ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʧʦʩʪʦʷʥʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ, ʧʦʵʪʦʤʫ ʢʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ 

ʙʝʟʦʧʘʩʥʝʝ ʚ ʩʣʫʯʘʝ ʧʦʧʘʜʘʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ - ʜʳʤʘ ʠ ʛʘʟʘ. 

5. ʋʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʧʨʦʞʠʚʘʥʠʷ ʞʠʪʝʣʝʡ-ʧʦʪʨʝʙʠʪʝʣʝʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ - ʨʘʩʩʝʠʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʥʘ ʢʨʳʰʝ ʙʦʣʝʝ ʚʳʛʦʜʥʦ, ʯʝʤ 

ʢʦʛʜʘ ʢʦʪʝʣʴʥʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚʥʠʟʫ (ʧʦʜʚʘʣ, ʪʝʭʥʠʯʝʩʢʠʡ ʵʪʘʞ). 

6. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʜʣʷ ʞʠʪʝʣʝʡ. 

7. ʆʥ ʧʨʦʩʪ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʧʦʪʨʝʙʠʪʝʣʠ ʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ 

ʙʘʟʦʚʫʶ ʧʨʦʬʠʣʘʢʪʠʢʫ. 

8. ɺʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. 

9. ʅʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʥʝʙʦʣʴʰʘʷ ʜʣʠʥʘ ʩʚʷʟʠ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -25- 

 

ʂʦʥʝʯʥʦ, ʧʦʤʠʤʦ ʧʨʝʠʤʫʱʝʩʪʚ, ʢʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ ʠʤʝʝʪ ʠ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

1. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʢʦʪʝʣʴʥʦʡ ʦʙʨʘʟʫʝʪʩʷ ʰʫʤ. 

2. ʆʛʨʘʥʠʯʝʥʠʷ ʦʧʮʠʡ ʢʦʪʣʘ (ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʩʥʦʚʘʥʠʷ, ʚʳʙʠʨʘʡʪʝ ʧʦ ʝʛʦ ʚʝʩʫ). 

3. ʉʨʦʢ ʩʣʫʞʙʳ (service life) ʢʦʪʣʘ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʩʨʦʢ ʩʣʫʞʙʳ 

ʦʪʘʧʣʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʦʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʤʝʥʳ ʢʦʪʣʘ, 

ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. 

4. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

5. ʇʨʝʜʝʣ ʤʦʱʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪ 3 ʄɺʪ (ʚ ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʜʦʧʫʩʢʘʝʪʩʷ 

ʤʦʱʥʦʩʪʴ ʜʦ 5 ʄɺʪ) [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʨʳʰʥʳʭ ʢʦʪʝʣʴʥʳʭ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʥʝʭʚʘʪʢʘ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʢʨʳʰʥʘʷ ʢʦʪʝʣʴʥʘʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʦʙʳʯʥʦʤʫ ʜʦʤʫ. 

ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʝʧʣʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʨʳʰʥʳʝ ʢʦʪʣʳ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʥʶʘʥʩʳ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʣʝʛʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ. ɺ ʥʝʡ ʩʦʜʝʨʞʘʪʩʷ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʪʘʢ ʠ ʩʦʚʝʪʳ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʦʥ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ, ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʘʷ ʟʦʥʘ, ʘʚʪʦʩʪʦʷʥʢʘ, 

ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ. 

 

Abstract 

When constructing shopping centers, there are nuances of the arrangement of the adjacent 

territory. This article is aimed at an in-depth study of the planning of the territory of shopping centers. 

It contains both mandatory requirements and tips that can be applied when setting up certain zones. 

Keywords: driveways, loading and unloading area, Parking lot, shopping center. 

 

ʂʘʞʜʳʡ ʚʣʘʜʝʣʝʮ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ ʭʦʯʝʪ ʧʦʚʳʩʠʪʴ ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʧʦʩʝʱʘʝʤʦʩʪʴ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʠʙʳʣʴ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʨʘʩʧʦʣʘʛʘʝʪ ʩʚʦʡ ʦʙʲʝʢʪ ʚʙʣʠʟʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʩʩ ʩ 

ʚʳʩʦʢʦʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ. ʆʜʥʘʢʦ ʪʘʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʜʦʨʦʞʥʳʭ 

ʩʣʫʞʙ ʠ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ. ɺ ʚʳʭʦʜʥʳʝ ʠ ʧʨʘʟʜʥʠʯʥʳʝ ʜʥʠ ʚʙʣʠʟʠ ʵʪʠʭ ʮʝʥʪʨʦʚ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 

ʟʘʪʦʨʳ ʠ ʘʚʘʨʠʠ, ʪʘʢ ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʪ ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʚʳʝʟʜʳ. 

ɿʘ ʵʪʫ ʧʨʦʙʣʝʤʫ ʚʟʷʣʘʩʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʜʫʤʘ ʠ ʧʨʠʥʷʣʘ ʟʘʢʦʥʦʧʨʦʝʢʪ, ʚ ʢʦʪʦʨʦʤ 

ʩʢʘʟʘʥʦ, ʯʪʦ ʚʣʘʜʝʣʴʮʳ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ 10 000 ʢʚʘʜʨʘʪʥʳʭ 

ʤʝʪʨʦʚ ʙʫʜʫʪ ʦʙʷʟʘʥʳ ʩʪʨʦʠʪʴ ʦʪʚʦʜʥʳʝ ʧʫʪʠ ʩ ʟʘʝʟʜʘʤʠ ʠ ʩʲʝʟʜʘʤʠ ʜʣʷ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ 



-26- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ. ɼʦʢʫʤʝʥʪ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʚʷʱʝʥ ʦʙʲʝʢʪʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʬʝʜʝʨʘʣʴʥʳʭ ʪʨʘʩʩʘʭ, ʥʦ ʪʘʢʞʝ ʪʘʤ ʧʨʦʧʠʩʘʥʦ, ʯʪʦ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʵʪʠ ʞʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʣʝʢʩʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʙʣʠʟʠ ʤʝʩʪʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʜʦʨʦʛ.  

ʇʦ ʤʥʝʥʠʶ ʚʣʘʩʪʝʡ, ʧʨʦʙʣʝʤʘ ʧʨʦʙʦʢ ʥʘ ʜʦʨʦʛʘʭ ʚʦʢʨʫʛ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʚʳʟʚʘʥʘ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʚ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚʦʜʠʪʝʣʷʤ ʧʦʠʩʢ 

ʠ ʧʘʨʢʦʚʢʫ ʥʘ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪʘʭ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʟʘʪʦʨʳ ʥʝ ʪʦʣʴʢʦ ʚʦʢʨʫʛ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ, 

ʥʦ ʠ ʥʘ ʚʳʝʟʜʘʭ ʠʟ ʥʠʭ, ʠ ʜʘʞʝ ʥʘ ʜʦʨʦʛʘʭ. ʇʨʦʙʢʠ ʪʘʢʞʝ ʫʩʫʛʫʙʣʷʶʪʩʷ ʪʝʤ, ʯʪʦ ʚʦʜʠʪʝʣʠ 

ʧʳʪʘʶʪʩʷ ʚʲʝʭʘʪʴ ʚ ʛʠʧʝʨʤʘʨʢʝʪ ʩʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ. 

ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʨʘʟʫʤʥʘ ʠ ʚʳʥʘʰʠʚʘʝʪʩʷ ʫʞʝ ʤʥʦʛʦ ʣʝʪ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʨʝʰʠʪ 

ʧʨʦʙʣʝʤʫ ʧʦʣʥʦʩʪʴʶ. ʉʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ, ʥʦʚʳʝ ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʙʫʜʫʪ ʦʙʷʟʘʥʳ ʩʪʨʦʠʪʴ 

ʤʘʨʰʨʫʪʳ ʦʪʚʦʜʘ. ʆʜʥʘʢʦ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʤʧʣʝʢʩʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʜʦ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ 

ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ, ʵʪʦ ʥʦʚʦʝ ʧʨʘʚʠʣʦ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ. ʆʥʠ ʙʫʜʫʪ ʦʙʷʟʘʥʳ ʣʠʰʴ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʥʝ 

ʨʝʰʠʪ ʧʨʦʙʣʝʤʫ ʜʚʠʞʝʥʠʷ ʚ ʯʘʩ ʧʠʢ ʨʷʜʦʤ ʩ ʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʮʝʥʪʨʘʤʠ, ʧʝʨʝʜ 

ʢʦʪʦʨʳʤʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʩʪʨʦʠʪʴ ʦʪʚʦʜʥʳʝ 

ʨʘʟʛʦʥʥʳʝ ʧʦʣʦʩʳ, ʥʝʩʦʤʥʝʥʥʦ, ʫʚʝʣʠʯʠʪ ʦʙʱʠʝ ʨʘʩʭʦʜʳ ʥʘ ʦʪʢʨʳʪʠʝ ʛʠʧʝʨʤʘʨʢʝʪʘ, ʢʦʪʦʨʳʝ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʣʷʛʫʪ ʥʘ ʘʨʝʥʜʘʪʦʨʦʚ ʠ ʥʘʩʝʣʝʥʠʝ. ʇʦ ʤʥʝʥʠʶ ʯʣʝʥʦʚ ʩʦʚʝʪʘ, ʧʨʦʝʢʪ, ʝʩʣʠ ʦʥ 

ʙʫʜʝʪ ʧʨʠʥʷʪ, ʫʚʝʣʠʯʠʪ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʛ ʦʢʦʣʦ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʜʚʘ ʨʘʟʘ, ʘ ʪʘʢʞʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʙʶʜʞʝʪʥʳʝ ʪʨʘʪʳ. 
ʇʦʤʠʤʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʢ ʪʦʨʛʦʚʳʤ ʮʝʥʪʨʘʤ, ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʧʦʛʨʫʟʘʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʝ ʧʣʦʱʘʜʢʠ. ɸ ʪʘʢʞʝ ʫʩʪʨʦʡʩʪʚʦ ʤʝʩʪ ʜʣʷ ʩʪʦʷʥʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʢʘʢ 
ʣʝʛʢʦʚʳʭ, ʪʘʢ ʠ ʛʨʫʟʦʚʳʭ. 

ɺ ʉʇ 464.1325800.2019 ʫʢʘʟʘʥʦ ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʦʨʛʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʣʞʥʳ ʙʳʪʴ 
ʨʘʟʤʝʱʝʥʳ ʦʪʢʨʳʪʳʝ ʨʘʟʛʨʫʟʦʯʥʳʝ ʧʣʦʱʘʜʢʠ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʚʦʨʘʭ. 
ʈʘʩʧʦʣʘʛʘʪʴ ʨʘʟʛʨʫʟʦʯʥʫʶ ʧʣʘʪʬʦʨʤʫ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʢ 
ʪʦʨʛʦʚʦʤʫ ʟʘʣʫ. ɽʩʣʠ ʨʘʟʛʨʫʟʢʘ ʧʨʦʠʩʭʦʜʠ ʧʦʜ ʥʘʚʝʩʦʤ, ʪʦ ʥʘ ʧʫʪʠ ʦʪ ʧʣʘʪʬʦʨʤʳ ʢ ʟʘʣʫ ʙʫʜʝʪ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʟʦʥʫ ʧʨʠʝʤʘ ʠ ʟʦʥʫ ʢʣʘʜʦʚʫʶ ʜʣʷ ʥʦʯʥʳʭ ʧʦʩʪʘʚʦʢ. [1] 

ʈʘʟʛʨʫʟʦʯʥʘʷ ʟʦʥʘ ʜʦʣʞʥʘ ʩʣʝʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʧʫʥʢʪʘʤ: 
ï ʈʘʟʛʨʫʟʦʯʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠ ʧʣʦʱʘʜʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ  ʣʝʩʪʥʠʮʝʡ, 

ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ 0,6 ʤ; 
ï ʅʘʣʠʯʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʥʜʫʩʘ (1,1-1,2 ʤ ʚʳʰʝ ʫʨʦʚʥʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʲʝʟʜʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʟʘʜʥʠʤ ʭʦʜʦʤ, 
ʯʪʦʙʳ ʚʳʛʨʫʟʠʪʴ ʛʨʫʟ. 

ï ʇʨʦʝʟʜʳ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʤʝʥʝʝ 1,2 ʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʧʦʢʦʡʥʦʝ 
ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʚʘʨʘ; 

ï ʅʘ ʧʦʣʫ ʜʦʣʞʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʙʦʣʝʝ 5 ʤʤ; 
ï ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʠ ʧʦʛʨʫʟʢʠ ʠʣʠ ʨʘʟʛʨʫʟʢʠ ʥʝ ʜʦʣʞʥʦ  ʧʦʜʲʝʟʞʘʪʴ ʢ 

ʟʜʘʥʠʶ ʙʣʠʞʝ 0,8 ʤ; 
ï ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʛʨʫʟʦʤ ʜʦʣʞʥʦ ʙʳʪʴ 1 ʤ ʠ 

ʙʦʣʝʝ; 
ï ɼʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʟʦʥʘʭ ʧʦʛʨʫʟʢʠ ʠ ʨʘʟʛʨʫʟʢʠ ʠ ʥʘ ʚʲʝʟʜʥʳʭ 

ʜʦʨʦʛʘʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʘʤʠ ʜʚʠʞʝʥʠʷ ʠ 
ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʜʦʨʦʞʥʳʤʠ ʟʥʘʢʘʤʠ ʠ ʜʦʨʦʞʥʦʡ ʨʘʟʤʝʪʢʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ɻʆʉʊ 10807-78 ʠ ɻʆʉʊ 23457-86 

ï ɼʚʝʨʠ ʤʝʞʜʫ ʨʘʟʛʨʫʟʦʯʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʠ ʧʨʠʝʤʥʳʤ ʦʪʜʝʣʝʥʠʝʤ ʜʦʣʞʥʳ ʙʳʪʴ 
ʜʚʦʡʥʳʤʠ ʨʘʩʧʘʰʥʳʤʠ ʠ ʠʤʝʪʴ ʰʠʨʠʥʫ ʥʝ ʤʝʥʝʝ 1,6-2,2 ʤ ʠ ʚʳʩʦʪʫ 2,3 ʤ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʩʪʦʷʥʢʠ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʘʨʢʦʚʦʢ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʟʘʜʘʯʘ ʥʝ ʠʟ 
ʧʨʦʩʪʳʭ. ɸʚʪʦʩʪʦʷʥʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʥʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʚʣʝʢʘʪʴ 
ʧʦʩʝʪʠʪʝʣʝʡ.  ʌʫʥʢʮʠʷ ʧʘʨʢʦʚʢʠ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʫʥʢʮʠʡ ʜʥʝʚʥʦʡ 
ʧʘʨʢʦʚʢʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠʣʠ ʜʝʣʦʚʦʤ ʮʝʥʪʨʝ, ʧʦʩʢʦʣʴʢʫ ʦʙʦʨʦʪ ʙʫʜʝʪ ʚʳʩʦʢʠʤ. ʂʣʶʯʝʚʳʤ 
ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʚʦʨʦʪʘ ʠ ʙʳʩʪʨʦʛʦ ʨʘʟʤʝʱʝʥʠʷ 
ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʧʦʩʝʪʠʪʝʣʠ ʤʦʛʫʪ ʠʤʝʪʴ ʥʠʟʢʠʝ ʥʘʚʳʢʠ ʚʦʞʜʝʥʠʷ.  ʂʨʦʤʝ ʪʦʛʦ, 
ʧʦʢʫʧʘʪʝʣʠ ʤʦʛʫʪ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʩʚʦʠ ʘʚʪʦʤʦʙʠʣʠ ʩ ʪʦʚʘʨʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ 
ʟʘʛʨʫʟʠʪʴ ʚ ʙʘʛʘʞʥʠʢ ʠʣʠ ʚʥʫʪʨʴ ʘʚʪʦʤʦʙʠʣʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢʘʢ ʢ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -27- 

 
ʙʘʛʘʞʥʦʤʫ ʦʪʜʝʣʝʥʠʶ, ʪʘʢ ʠ ʢ ʜʚʝʨʷʤ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦʙʳ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳʝ ʜʚʝʨʠ 
ʘʚʪʦʤʦʙʠʣʷ ʥʝ ʤʝʰʘʣʠ ʧʨʦʝʟʞʘʶʱʠʤ ʘʚʪʦʤʦʙʠʣʷʤ. ʇʦʵʪʦʤʫ ʰʠʨʠʥʘ ʠ ʜʣʠʥʘ ʧʘʨʢʦʚʦʯʥʦʛʦ 
ʤʝʩʪʘ ʦʯʝʥʴ ʚʘʞʥʳ. 

ʉʪʦʷʥʢʫ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʧʦʜ ʫʛʣʦʤ 45 ʛʨʘʜʫʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʠ ʧʦʜ ʫʛʣʦʤ 90 ʛʨʘʜʫʩʦʚ. ʆʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʨʘʟʤʝʨʳ 
ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʰʠʨʠʥʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 2,7 ʤ, ʘ ʢʦʛʜʘ ʧʣʦʱʘʜʢʠ 
ʚʳʩʪʨʦʝʥʳ ʧʦ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ, ʪʦʛʜʘ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʜʦʣʞʥʘ ʙʳʪʴ 14 ʤ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ 
ʰʠʨʠʥʘ ʧʣʦʱʘʜʢʠ -2,4ʤ, ʘ ʝʩʣʠ ʧʦ ʜʚʫʤ ʩʪʦʨʦʥʘʤ, ʪʦ 18ʤ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʧʦʜ 
ʫʛʣʦʤ 45 ʛʨʘʜʫʩʦʚ ʙʫʜʝʪ ʧʦʟʚʦʣʷʪʴ ʧʦʩʝʪʠʪʝʣʷʤ ʧʘʨʢʦʚʘʪʴʩʷ ʣʝʛʯʝ ʠ ʙʳʩʪʨʝʝ, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʠ 
ʟʘʡʤʫʪ ʙʦʣʴʰʝ ʤʝʩʪʘ, ʯʝʤ ʪʝ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʫʛʣʦʤ 90. 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʩʪʦʷʥʢʠ ʦʢʦʣʦ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 
ʧʘʤʷʪʢʫ: 

ï ʇʘʨʢʦʚʦʯʥʳʝ ʧʣʦʱʘʜʢʠ ʥʝʦʙʭʦʜʠʤʘ ʯʝʪʢʦ ʦʙʦʟʥʘʯʘʪʴ; 
ï ɿʦʥʘ ʧʘʨʢʦʚʢʠ ʠ ʧʦʜʲʝʟʜʥʦʡ ʧʫʪʴ ʢ ʥʝʡ ʥʝ ʜʦʣʞʥʳ ʧʝʨʝʩʝʢʘʪʴʩʷ ʩ ʟʦʥʦʡ 

ʧʦʛʨʫʟʢʠ ʠ ʧʦʜʲʝʟʜʥʳʤ ʧʫʪʝʤ ʢ ʥʝʡ; 
ï ʆʪ ʜʘʣʴʥʝʛʦ ʫʛʣʘ ʧʘʨʢʦʚʢʠ ʜʦ ʚʭʦʜʘ ʚ ʪʦʨʛʦʚʳʡ ʮʝʥʪʨ ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ 70 ʤʝʪʨʦʚ, ʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʠ ʚʦʚʩʝ ʤʝʥʝʝ 50; 
ï ʆʪ ʩʪʝʥʳ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ ʜʦ ʫʛʣʘ ʘʚʪʦʩʪʦʷʥʢʠ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʝʝ 11,5 

ʤʝʪʨʦʚ; 
ï ʇʘʨʢʦʚʦʯʥʳʝ ʤʝʩʪʘ ʦʢʦʣʦ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʦʚ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʘʨʢʦʚʦʯʥʳʝ 

ʧʨʦʭʦʜʳ ʙʦʣʴʰʝʡ ʰʠʨʠʥʳ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʢʫʧʘʪʝʣʠ ʤʦʛʣʠ ʨʘʩʧʦʣʦʞʠʪʴ 
ʪʝʣʝʞʢʠ; 

ï ʇʘʨʢʦʚʦʯʥʳʝ ʤʝʩʪʘ ʜʣʷ ʩʣʫʞʝʙʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʣʠʯʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 
ʨʘʙʦʪʥʠʢʦʚ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ, ʤʦʛʫʪ ʙʳʪʴ ʫʜʘʣʝʥʳ ʦʪ ʩʣʫʞʝʙʥʦʛʦ ʚʭʦʜʘ ʥʘ 
ʨʘʩʩʪʦʷʥʠʝ ʥʝ ʙʦʣʝʝ 150 ʤʝʪʨʦʚ; 

ï ʇʝʰʝʭʦʜʥʳʝ ʜʦʨʦʞʢʠ ʦʪ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʢ ʪʦʨʛʦʚʦʤʫ ʮʝʥʪʨʫ ʥʝ ʜʦʣʞʥʳ 
ʧʝʨʝʩʝʢʘʪʴ ʧʦʜʲʝʟʜʥʫʶ ʜʦʨʦʛʫ ʢ ʪʦʨʛʦʚʦʤʫ ʮʝʥʪʨʫ; 

ï ɺʲʝʟʜʳ ʠ ʚʳʝʟʜʳ ʥʘ ʧʘʨʢʦʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʝʪʢʦ ʨʘʟʜʝʣʝʥʳ; 
ï ɺʲʝʟʜʳ ʠ ʚʳʝʟʜʳ ʩ ʢʨʫʧʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʩ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʳ ʩʚʝʪʦʬʦʨʘʤʠ. 
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ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʝʛʦʜʥʷ - ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʦʪʨʘʩʣʝʡ ʯʝʣʦʚʝʯʝʩʢʦʡ 
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Abstract 

Construction is one of the most popular branches of human activity today. Therefore, 

construction projects are also very popular. 

Keywords: automation, construction, project, manual labor. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ - ɻ ʪʦ ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʵʪʘʧʘʤʠ ʨʘʙʦʪ. ʅʦ ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʪʘʢʞʝ ʥʘʯʘʣʘ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ï ʵʪʦ ʚʘʞʥʳʡ ʰʘʛ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢʠ ʠ ʦʰʠʙʢʠ 

ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʠ ʝʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ 3D-ʤʦʜʝʣʠ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʠʤʫʣʷʮʠʠ ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʙʨʠʛʘʜʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʯʝʪʳ ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʩʭʦʜʘ ʵʥʝʨʛʠʠ, ʨʘʩʭʦʜʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʨʫʛʦʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ï ʵʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʘʰʠʥ. ʅʘʧʨʠʤʝʨ, ʨʦʙʦʪʳ-ʢʠʨʧʠʯʥʠʢʠ ʤʦʛʫʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʣʘʜʢʘ ʢʠʨʧʠʯʝʡ, ʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʢʨʘʥʳ ʠ ʤʘʥʠʧʫʣʷʪʦʨʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʧʝʨʝʤʝʱʝʥʠʶ ʠ ʫʩʪʘʥʦʚʢʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʘʙʦʯʫʶ ʩʠʣʫ ʠ 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ. ʅʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ 

ʜʝʬʝʢʪʳ ʠ ʦʰʠʙʢʠ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʙʫʜʫʱʝʤ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ. ʊʦʯʥʦʩʪʴ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚʦ 

ʚʩʝʭ ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʟʘʚʝʨʰʝʥʠʝʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʞʜʳʡ 

ʵʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʫʩʪʨʘʥʷʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʠ ʩʦʢʨʘʱʘʪʴ ʚʨʝʤʷ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʅʘʧʨʠʤʝʨ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʪʘʥʢʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʟʢʠ ʤʘʪʝʨʠʘʣʦʚ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʚʨʫʯʥʫʶ. ʊʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʣ, ʪʘʢʠʝ ʢʘʢ ʧʝʨʝʤʝʱʝʥʠʝ 

ʪʷʞʝʣʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʨʘʙʦʪ, ʫʩʪʨʘʥʷʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʠ ʜʝʬʝʢʪʳ, ʘ ʪʘʢʞʝ ʩʣʝʜʠʪʴ ʟʘ ʩʨʦʢʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʝ. ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ 

ʚʣʘʞʥʦʩʪʴ ʚʥʫʪʨʠ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʣʝʜʠʪʴ ʟʘ ʫʨʦʚʥʝʤ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʡ, ʯʪʦ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ 

ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʩʪʨʦʡʢʝ. 

ʅʘʢʦʥʝʮ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -29- 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʠʭ ʪʘʢʞʝ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʤʠ 

ʨʘʙʦʪʘʤʠ) - ʵʪʦ ʟʘʚʝʨʰʝʥʥʦʝ ʠ ʩʣʦʞʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʧʨʦʮʝʩʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ 

ʟʘʢʦʥʯʝʥʥʦʛʦ ʟʜʘʥʠʷ. ʉʪʨʦʠʪʝʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ - ʵʪʦ ʦʙʱʝʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʝʢʪʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʢʘʞʜʦʡ - ʨʘʟʥʳʝ 

ʛʨʫʧʧʳ ʠ ʚʠʜʳ ʨʘʙʦʪ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʟʜʘʥʠʡ - ʦʪʣʠʯʥʳʡ ʩʧʦʩʦʙ ʠʟʙʘʚʠʪʴ ʤʥʦʛʠʭ ʣʶʜʝʡ ʦʪ ʨʘʙʦʪʳ, ʢʦʪʦʨʘʷ ʠʤ 

ʥʝʠʥʪʝʨʝʩʥʘ ʠʣʠ ʧʨʦʩʪʦ ʦʪʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʚ ʜʨʫʛʦʝ, ʙʦʣʝʝ 

ʧʦʣʝʟʥʦʝ ʨʫʩʣʦ. ɺ ʧʨʦʰʣʦʤ ʚʩʝ ʯʝʨʪʝʞʠ ʠ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚʨʫʯʥʫʶ, ʧʝʨʝʧʨʦʚʝʨʷʣʠʩʴ, ʘ 

ʟʘʪʝʤ ʚʥʝʜʨʷʣʠʩʴ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ ʦʯʝʥʴ ʥʝʫʜʦʙʝʥ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʦʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʙʦʣʴʰʠʭ ʫʩʠʣʠʡ ʠ ʦʛʨʦʤʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ʂʨʦʤʝ ʪʦʛʦ, ʥʠʢʪʦ ʥʝ 

ʟʘʩʪʨʘʭʦʚʘʥ ʦʪ ʦʰʠʙʦʢ ʚ ʨʘʩʯʝʪʘʭ. ʀ ʪʘʢʘʷ ʦʰʠʙʢʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ. 

ʂʦʛʜʘ ʟʜʘʥʠʝ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʪʦ ʝʩʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, 

ʨʠʩʢ ʧʨʦʛʨʘʤʤʥʳʭ ʦʰʠʙʦʢ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʟʜʘʥʠʡ ʪʘʢʞʝ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʟʘʤʝʥʷʶʱʠʝ ʯʝʣʦʚʝʯʝʩʢʠʡ ʪʨʫʜ ʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʱʠʝ ʨʘʙʦʪʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʢʨʘʪʠʪʴ ʬʠʟʠʯʝʩʢʫʶ 

ʨʘʙʦʪʫ ʠ ʫʚʝʣʠʯʠʪʴ ʫʤʩʪʚʝʥʥʫʶ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʳʤ, 

ʙʝʟʦʧʘʩʥʳʤ ʠ ʥʘʜʝʞʥʳʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʪʫ ʞʝ 

ʨʘʙʦʪʫ, ʨʘʥʝʝ ʚʳʧʦʣʥʷʚʰʫʶʩʷ ʚʨʫʯʥʫʶ, ʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠ ʙʳʩʪʨʦ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʟʜʘʥʠʡ - ʵʪʦ ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ 

ʵʥʝʨʛʠʶ ʨʘʙʦʪʥʠʢʦʚ ʜʣʷ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ, ʢʦʪʦʨʳʡ ʤʘʰʠʥʳ ʥʝ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʫ ʥʠʭ ʥʝʪ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʀʥʞʝʥʝʨʥʳʝ ʩʠʩʪʝʤʳ ʉʪʨʦʠʪʝʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʤʧʘʥʠʷʭ, ʘ ʠʤʝʥʥʦ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ (ACS), ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (CAD), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʜʦʢʫʤʝʥʪʘʮʠʠ (ASOD) ʠ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ ʪʨʝʙʫʝʪ ʦʪ 

ʢʦʤʧʘʥʠʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ, 

ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʦʨʷʜʢʘ. 

ʂʦʤʧʴʶʪʝʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʥʝ 

ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʞʝ 

ʚʦʟʤʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʥʦʚʳʝ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʦʬʠʩʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʝʥ ʩ ʣʶʙʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʢʦʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. ɹʣʘʛʦʜʘʨʷ ʛʣʦʙʘʣʴʥʦʤʫ ʀʥʪʝʨʥʝʪʫ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʦ ʩʚʦʠʤʠ ʧʘʨʪʥʝʨʘʤʠ ʚʠʨʪʫʘʣʴʥʳʤ 

ʩʧʦʩʦʙʦʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʩʚʦʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʇʦʵʪʦʤʫ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʧʦ-

ʧʨʝʞʥʝʤʫ ʥʫʞʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʨʝʰʝʥʠʷ ʚʩʝ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ, ʠ ʚ ʙʫʜʫʱʝʤ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʚʦʙʦʞʜʝʥ ʥʝ ʪʦʣʴʢʦ ʚ 

ʦʙʣʘʩʪʠ ʝʛʦ ʦʧʦʚʝʱʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʤʥʦʛʠʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦ-

ʧʨʝʞʥʝʤʫ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʨʚʠʩʳ, ʧʦʩʢʦʣʴʢʫ ʥʝʛʘʪʠʚʥʳʡ 

ʦʧʳʪ "ʩʪʘʨʳʭ ɸʉʋ" ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝ ʩʣʝʜʫʝʪ ʩʧʝʰʠʪʴ ʩ ʧʝʨʝʜʘʯʝʡ ʬʫʥʢʮʠʠ "ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ" ʢʦʤʧʴʶʪʝʨʫ. ʕʪʦ ʤʝʜʣʝʥʥʳʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʠ ʝʛʦ ʩʣʝʜʫʝʪ ʨʘʟʚʠʚʘʪʴ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 



-30- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦʵʪʦʤʫ, ʝʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʠʪʴ ʨʫʯʥʦʡ ʪʨʫʜ, ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʵʪʦ, ʯʪʦ ʥʝ 

ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ, ʥʦ ʠ ʟʘʱʠʱʘʝʪ ʩʪʨʦʠʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʦʪ ʦʰʠʙʦʢ ʠ ʚʳʧʦʣʥʷʝʪ ʠʭ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ. 
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ɸʥʥʦʪʘʮʠʷ 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ï ʢʘʢ ʜʣʷ ʞʠʣʳʭ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʦʩʪ ʠʭ ʩʪʦʠʤʦʩʪʠ. ʊʘʢʞʝ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʟʜʘʥʠʡ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʟʘʧʘʩʦʚ ʨʝʩʫʨʩʦʚ ʠ ʠʭ ʠʩʪʦʱʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥɻʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʜʘʥʠʷ, ʵʢʦ- ʜʝʚʝʣʦʧʤʝʥʪ. 

 

Abstract 

Energy saving is one of the most important tasks in modern construction ï both for residential 

and industrial premises. The main reason is the constant increase in demand for energy resources and, 

accordingly, the increase in their cost. Also, the need to create energy-efficient buildings is further 

influenced by the limited natural resources and their depletion. 

Keywords: energy saving, energy efficiency of the building, eco-development. 

 

ʉʝʛʦʜʥʷ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʣʶʜʝʡ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʠʥʪʝʨʝʩʘ ʢ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʪʨʘʩʣʠ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚʢʣʶʯʘʷ 

ʈʦʩʩʠʶ. 

ʈʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʠ ʚʘʞʥʦʡ ʪʝʤʦʡ, 

ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʦʙʱʝʩʪʚʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʙʠʟʥʝʩʘ. ʉʝʛʦʜʥʷ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥʥʳʤ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʳʤ. 

ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʳ ʠ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ, ʢʦʪʦʨʳʝ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʈʦʩʩʠʷ ʚ ʵʪʦʤ ʧʣʘʥʝ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. 

ʈʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʈʦʩʩʠʠ ʥʘʯʘʣʦʩʴ ʚ ʥʘʯʘʣʝ 2000-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ 

ʛʦʩʫʜʘʨʩʪʚʦ ʥʘʯʘʣʦ ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʉ ʪʝʭ ʧʦʨ ʵʪʘ ʦʪʨʘʩʣʴ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʧʨʠʚʣʝʢʘʷ 

ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʠ ʠʥʚʝʩʪʠʮʠʡ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʈʦʩʩʠʠ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ. ɺ 

ʨʘʤʢʘʭ ʵʪʠʭ ʧʨʦʛʨʘʤʤ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʩʫʙʩʠʜʠʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʧʦʚʳʰʝʥʠʶ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -31- 

 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ 

"ʊʝʧʣʦʚʳʝ ʥʘʩʦʩʳ" ʩʫʙʩʠʜʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ ʫʩʪʘʥʦʚʢʫ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʪʝʧʣʦʚʳʭ ʥʘʩʦʩʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ 

ʟʜʘʥʠʷʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʈʦʩʩʠʠ ʩʦʟʜʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ 

ʨʘʟʚʠʪʠʝʤ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʝʪʩʷ ʌʦʥʜ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʈʦʩʩʠʠ. ʆʥ ʟʘʥʠʤʘʝʪʩʷ ʧʦʜʜʝʨʞʢʦʡ ʠ ʨʘʟʚʠʪʠʝʤ ʧʨʦʝʢʪʦʚ ʧʦ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠʛʨʘʶʪ ʪʘʢʞʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ɺ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ 

RRT Global ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʞʠʞʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʵʥʝʨʛʠʶ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ ʠ ʩʫʙʩʠʜʠʠ, ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʢʦʥʢʫʨʩʳ. ʅʘʧʨʠʤʝʨ, ʚ 2021 ʛʦʜʫ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ 

ʟʘʧʫʩʪʠʣʦ ʧʨʦʛʨʘʤʤʫ çʊʝʧʣʳʡ ʢʨʝʜʠʪè, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʴʛʦʪʥʳʡ ʢʨʝʜʠʪ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʈʦʩʩʠʠ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʊʘʢ, ʩ 2021 ʛʦʜʘ ʚʩʪʫʧʠʣʠ ʚ ʩʠʣʫ ʥʦʚʳʝ ʧʨʘʚʠʣʘ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʞʝʩʪʦʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʈʦʩʩʠʠ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʝʢʪʦʚ ʠ ʠʥʠʮʠʘʪʠʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ 

ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ çʈʦʩʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝè ʨʝʘʣʠʟʫʝʪ ʧʨʦʝʢʪʳ ʧʦ 

ʩʥʠʞʝʥʠʶ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʵʢʦʥʦʤʠʢʠ. 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʫʩʠʣʠʷ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ ʈʦʩʩʠʠ ʧʦʢʘ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ. ɺ ʈʦʩʩʠʠ ʚʩʝ ʝʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʘʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʠ ʥʝʜʦʩʪʘʪʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʠ ʪʦʪ ʬʘʢʪ, 

ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʪʘʮʠʡ ʠ ʩʫʙʩʠʜʠʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʩʥʠʞʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ. 

ʊʘʢ ʠ ʚ ʈʦʩʩʠʠ ʦʜʠʥ ʠʟ ʥʦʚʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ï 

ʵʢʦʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʉʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʈʦʩʩʠʠ 

ʧʨʦʜʫʮʠʨʫʝʪ ʧʦʪʝʥʮʠʘʣ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʪʨʘʩʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ ɾʂʍ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉʪʨʦʠʪʝʣʴʥʳʡ ʩʝʢʪʦʨ ʈʌ ʨʘʩʭʦʜʫʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʵʥʝʨʛʠʠ (40,5 %), ʧʨʠ 

ʵʪʦʤ 30 % ʚʳʙʨʦʩʦʚ CO2 ʦʪ ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʜʘʥʠʷ [1], ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʙʣʝʤʫ 

ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʞʠʣʠʱʥʦʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʞʠʣʳʭ 

ʜʦʤʘʭ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʘʥʦ ʩ ʢʘʧʠʪʘʣʴʥʳʤ ʨʝʤʦʥʪʦʤ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ ʠʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʜʦʤʦʚ ʧʦ ʧʨʦʛʨʘʤʤʝ ʨʘʩʩʝʣʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ 

ʞʠʣʴʷ. 

ʈʦʩʩʠʷ ʣʠʰʴ ʜʝʣʘʝʪ ʧʝʨʚʳʝ ʰʘʛʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʪʨʘʥʝ 

ʨʝʘʣʠʟʦʚʘʥʦ 10 ʧʨʦʝʢʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʘʩʩʠʚʥʦʛʦ ʜʦʤʘ, ʠ ʝʱʝ ʨʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʶʩʦʚʳʝ ʜʦʤʘ, ʜʦʤʘ-ʪʝʨʤʦʩʳ. ʆʜʥʘʢʦ ʦʪʨʘʩʣʴ ʨʘʟʚʠʚʘʝʪʩʷ ʢʨʘʡʥʝ ʠʥʪʝʥʩʠʚʥʦ: 

ʙʫʢʚʘʣʴʥʦ ʟʘ ʛʦʜ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʙʦʣʝʝ 30 ʧʠʣʦʪʥʳʭ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [2], 5 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʞʠʣʳʭ ʵʢʦʜʦʤʦʚ. ɺʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʧʦʜʦʙʥʳʭ ʞʠʣʳʭ ʧʦʩʪʨʦʝʢ (ʧʘʩʩʠʚʥʳʤ, 

ʥʫʣʝʚʳʤ, ʘʢʪʠʚʥʳʤ) ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʥʝʝ ʠʥʝʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ, ʪʘʢ 

ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʨʝʘʣʠʟʫʝʪʩʷ ʫʞʝ ʥʝ 



-32- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʢʦʵʥʪʫʟʠʘʩʪʘʤʠ, ʥʦ ʠ ʦʙʳʯʥʳʤʠ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʪʦ, ʯʪʦ ʜʦʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʢʫʧʠʪʩʷ ʟʘ 5-15 ʣʝʪ [3]. ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ 

çʟʝʣʝʥʳʡè ʜʝʚʝʣʦʧʤʝʥʪ ʦʙʦʟʥʘʯʘʣʠ ʢʘʢ ʜʘʥʴ ʵʢʦʘʢʪʠʚʠʩʪʘʤ, ʝʚʨʦʧʝʡʩʢʦʡ ʤʦʜʝ ʧʨʦʜʚʠʥʫʪʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʮʝʨʥʦʚ, ʪʦ ʩʝʛʦʜʥʷ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʢʦʤʧʘʥʠʷʤʠ ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʢʘʢ ʜʘʶʱʝʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʠʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ï ʩ ʧʦʟʠʮʠʠ ʬʠʥʘʥʩʦʚʦʡ ʚʳʛʦʜʳ. 

ʈʘʟʚʠʚʘʝʪʩʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ ï ʚʦʟʚʦʜʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ 

ʯʘʩʪʠʯʥʦ ʧʘʩʩʠʚʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ-ʢʦʥʮʝʧʪʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʪʘʨʠʬʦʚ ʠ ʮʝʥ ʟʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʝʪʷʤ ʧʦʪʨʝʙʠʪʝʣʠ ʩʪʘʣʠ 

ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʜʠʢʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʦʪʢʣʶʯʝʥʠʷ ʦʪ ʛʘʟʘ ʠ ʜʨ. 

ʂ ʧʨʠʤʝʨʫ, ʧʦʜʢʣʶʯʝʥʠʝ ʢʦʪʪʝʜʞʥʦʛʦ ʧʦʩʝʣʢʘ ʢ ʮʝʥʪʨʘʣʴʥʳʤ ʛʘʟʦʚʳʤ ʩʝʪʷʤ ʦʙʭʦʜʠʪʩʷ ʚ 

ʩʨʝʜʥʝʤ ʧʦ ʈʦʩʩʠʠ ʦʪ 500 ʪʳʩ. ʨʫʙʣʝʡ ʜʦ 1,5 ʤʣʥ. ʨʫʙ. (ʚ ʇʦʜʤʦʩʢʦʚʴʝ). ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʫʣʝʚʦʛʦ ʜʦʤʘ ʧʨʠ ʫʩʣʦʚʠʠ ʚʥʝʜʨʝʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʦʙʭʦʜʠʪʩʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 30% ʜʦʨʦʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʘʥʘʣʦʛʠʯʥʦʛʦ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʦʤʘ, ʥʦ ʟʘ 

ʩʯʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ ʠ ʪʝʧʣʦʟʘʪʨʘʪʳ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʦʢʫʧʠʪʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʮʝʥʘʭ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ [2]. ʇʦʜʜʝʨʞʠʚʘʪʴ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʫʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʤʘʣʦʛʦ ï ʟʘʤʝʥʳ ʫʪʝʧʣʠʪʝʣʷ, ʩʪʝʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʥʘʧʨʠʤʝʨ, ʥʘ 

ʧʨʝʩʩʦʚʘʥʥʳʝ ʩʦʣʦʤʝʥʥʳʝ ʙʣʦʢʠ çʵʢʦʪʵʧè), ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʦʜʮʘ ʚʤʝʩʪʦ ʩʢʚʘʞʠʥʳ, 

ʤʥʦʛʦʢʘʤʝʨʥʦʛʦ ʩʣʦʞʥʦʛʦ ʩʝʧʪʠʢʘ ʚʤʝʩʪʦ ʮʝʥʪʨʘʣʴʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ. 

ʈʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʚ ʩʪʨʘʥʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ, ʢʦʪʦʨʳʡ 

ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʕʪʘ ʦʪʨʘʩʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʫʤʝʥʴʰʠʪʴ ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʨʦʤʝ ʪʦʛʦ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʨʘʩʭʦʜʳ ʥʘ ʵʥʝʨʛʠʶ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʝʣ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʨʳʚ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʱʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ. 

ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ, 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʟʚʠʪʠʝ 

ʦʪʨʘʩʣʠ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʜʜʝʨʞʢʫ ʜʣʷ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʧʨʦʝʢʪʦʚ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʫʙʩʠʜʠʡ ʠʣʠ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ 

ʜʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʪʦʜʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʤʝʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʦʪʨʘʩʣʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʤʧʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʈʦʩʩʠʠ ʥʘʯʠʥʘʝʪ ʧʨʦʩʣʝʞʠʚʘʪʴʩʷ ʪʝʥʜʝʥʮʠʷ ʧʝʨʝʭʦʜʘ ʩʪʘʥʜʘʨʪʘ 

ʧʘʩʩʠʚʥʦʛʦ ʵʢʦʜʦʤʘ ʠʟ ʵʣʠʪʥʦʛʦ ʩʝʢʪʦʨʘ ʚ ʤʘʩʩʦʚʳʡ. ʅʘ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʨʳʥʦʢ 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʭʦʜʷʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʧʨʦʜʫʢʪʳ, ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ, ʩʥʠʞʘʶʱʠʝ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʦʢʘ ʯʪʦ ʧʨʦʙʣʝʤʳ ʩ ʢʘʯʝʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ 

ʝʝ ʩʪʦʠʤʦʩʪʴʶ. ɺʦʧʨʦʩʳ ʢʘʯʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʚʳʙʦʨʝ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʦʥʘ ʧʨʦʜʚʠʛʘʝʪʩʷ ʥʘ ʨʳʥʢʝ ʧʦʜʨʷʜʥʳʭ ʨʘʙʦʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʬʝʢʪ, ʢʦʥʪʨʦʣʴʥʳʡ ʢʨʠʪʝʨʠʡ, ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

Abstract 

So far, problems with the quality of construction products are on a par with their cost. Quality 

issues are the most important criterion when choosing a construction company, so it is promoted in the 

contract market. 

Keywords: defect, control criterion, quality of construction products. 

 

ʆʙʱʠʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʥʘʤ 

ʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ "ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʨʳʥʦʢ", ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ.  ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʦ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʚ ʮʝʣʦʤ ʚʦʟʨʦʩʣʦ ʠʟ-ʟʘ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʫʩʣʦʚʠʡ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʥʦʛʦʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʝʢʪʘ ʪʘʢʦʛʦ ʪʠʧʘ. 

ʊʘʢʠʝ ʢʘʢ: ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʨʘʙʦʪʳ ʧʦ ʠʭ ʤʦʥʪʘʞʫ; ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʝʛʦ ʥʘʣʘʜʢʘ; 

ʢʦʤʤʫʥʠʢʘʮʠʷ, ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʠʩʪʝʤʝ ʠ ʪ.ʜ. 

ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʘʰʘ ʩʪʨʘʥʘ ʧʝʨʝʭʦʜʠʪ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʢʘʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʙʫʜʝʪ ʪʦʣʴʢʦ ʫʭʫʜʰʘʪʴʩʷ. ʕʪʦ ʚʳʟʚʘʥʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ï ʈʘʟʚʘʣ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 

ï ʈʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʧʦʢʫʧʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʦʪʨʝʙʠʪʝʣʠ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʙʦʣʝʝ ʜʝʰʝʚʫʶ, ʧʦʵʪʦʤʫ ʥʝ ʭʚʘʪʘʝʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʨʘʚʦʚʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʠ ʪ.ʜ. 

ʕʪʠ ʫʩʣʦʚʠʷ ʧʦʙʫʜʠʣʠ ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʠʥʷʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʨʝʛʫʣʠʨʫʶʱʠʡ ʥʘʜʟʦʨ 

ʟʘ ʢʘʯʝʩʪʚʦʤ ʜʣʷ ʫʩʠʣʝʥʠʷ ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʦʤʦʛʘʶʱʠʤʠ ʟʘʱʠʪʠʪʴ ʠʥʪʝʨʝʩʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʶʪʩʷ: 

ï ɿʘʢʦʥ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

ï ʃʠʮʝʥʟʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ï ʉʝʨʪʠʬʠʢʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʟʜʘʥʠʡ ʠ ʪ.ʜ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʥʝʜʚʠʞʠʤʦʩʪʠ [1, ʩ.15] ʆʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤ 

ʢʘʯʝʩʪʚʘ, ʵʪʠ ʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʥʜʘʨʪʦʚ ʩʝʨʠʠ ISO9000 ʠ ʪʨʝʙʦʚʘʥʠʷʤ 

"ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ". ʕʪʠ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʠʤ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʜʧʠʩʘʥʠʷ ʢʦʥʪʨʘʢʪʘ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʘ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʩʝʨʪʠʬʠʢʘʪ ISO9001 ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʝʥ [2], ʦʥ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʝʨʪʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ "ISO14001" ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ "OHSAS18001" 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʥʝʦʙʭʦʜʠʤʦʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ. ʇʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʥʝʜʨʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʢʦʤʧʘʥʠʠ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʥʘʟʳʚʘʝʪʩʷ "ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʤʝʥʝʜʞʤʝʥʪʘ" (ʜʘʣʝʝ ʠʤʝʥʫʝʤʘʷ "ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ"). 



-34- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ "ISM" ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʦʪʚʝʯʘʶʱʝʡ ʢʘʯʝʩʪʚʫ, ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʦʞʠʜʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʕʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ɻʆʉʊ4.200-78[3] "ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ". 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ" (ʜʘʣʝʝ ʠʤʝʥʫʝʤʳʡ "SPKPS") - ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʛʨʫʧʧ ʠ 

ʪʠʧʦʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʬʝʨʳ ʝʝ ʧʨʠʤʝʥʝʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ (ʨʠʩʫʥʦʢ 1) ʄʳ ʧʨʝʜʣʦʞʠʤ "SPKPS" ʚ ʚʠʜʝ ʧʣʘʥʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʩʪʘʥʜʘʨʪʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ. 
 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʉʇʂʇʉ ʧʦ ʛʨʫʧʧʘʤ ʧʨʦʜʫʢʮʠʠ. 

 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ15467-79 ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, "ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ" 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʢʘʢ ʥʘʙʦʨ ʘʪʨʠʙʫʪʦʚ ʧʨʦʜʫʢʪʘ, ʠ ʝʛʦ ʧʨʠʛʦʜʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝʤ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɺ ʵʪʦʤ 

ʜʦʢʫʤʝʥʪʝ ʪʘʢʞʝ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ "ʠʥʜʝʢʩʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ". ʉʪʘʥʜʘʨʪ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ 

"... ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʪʦʚ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ 

ʠʭ ʢʘʯʝʩʪʚʫ ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠʭ ʩʦʟʜʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʪʝʨʤʠʥʦʚ ʠ ʯʝʨʪʝʞʝʡ (ʨʠʩʫʥʦʢ).1), 

ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥ ʪʝʨʤʠʥ "ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ (final) ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ".  ʥʘ 

"ʂʘʯʝʩʪʚʦ ʛʦʪʦʚʦʡ (final) ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ" ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʢʘʢ: ʥʘʙʦʨ ʘʪʨʠʙʫʪʦʚ 

ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʠ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʘ ʪʘʢʞʝ 

ʠʥʞʝʥʝʨʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʚ ʩʦʩʪʘʚʝ ʚʚʝʜʝʥʥʦʛʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʲʝʢʪʘ ʠ ʧʨʘʚʠʣʘʤ (SP) ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʣʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ (SP). 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ 

ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʫʩʠʣʠʪʴ ʚʭʦʜʥʦʡ ʢʦʥʪʨʦʣʴ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʦ ʝʩʪʴ ʚʥʝʜʨʠʪʴ ʢʦʥʪʨʦʣʴ ʚ ʩʘʤʦʡ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʣʝ ʘʥʘʣʠʟʘ ɻʆʉʊ ʈ ʀʉʆ12491-2011 ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʠʭ 

ʧʨʠʥʮʠʧʦʚ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʢʘʯʝʩʪʚʫ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʟʜʝʣʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʫʞʝ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʉʦʛʣʘʩʥʦ "ʂʣʘʩʩʠʬʠʢʘʪʦʨʫ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʝʬʝʢʪʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ" (ʜʘʣʝʝ ʠʤʝʥʫʝʤʦʤʫ "ʂʣʘʩʩʠʬʠʢʘʪʦʨ"), 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -35- 

 

ʫʪʚʝʨʞʜʝʥʥʦʤʫ ɻʣʘʚʛʦʩʘʨʭʩʪʨʦʡʥʘʜʟʦʨʦʤ ʈʦʩʩʠʠ 17 ʥʦʷʙʨʷ 1993 ʛʦʜʘ [3], ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ 

ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʦʩʥʦʚʘʥʦ ʥʘ ʨʘʟʣʠʯʠʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʜʝʬʝʢʪʦʚ. 

ʜʝʬʝʢʪʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʩʝʨʴʝʟʥʦʩʪʠ. 

ɼʘʣʝʝ (ʨʠʩʫʥʦʢ 2) ɼʘʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʢʣʶʯʝʚʳʭ ʠ ʦʩʥʦʚʥʳʭ ʜʝʬʝʢʪʦʚ 

ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʧʨʦʝʢʪʦʚ. 
 

 
ʈʠʩʫʥʦʢ 2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʟʥʘʢʦʚ ʩʝʨʴʝʟʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦ ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. 

 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʰʝʩʢʘʟʘʥʥʦʤ (ʨʠʩʫʥʦʢ 2), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʘ ʜʝʬʝʢʪʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ 

ʚʢʣʶʯʝʥʳ ʚ ʯʝʨʪʝʞʠ ʠ ʩʪʘʥʜʘʨʪʳ (ɻʆʉʊ ʠ ʉʇ) ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʟʜʝʣʠʡ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ʂʘʨʙʦʥʘʪʳ - ʵʪʦ ʛʨʫʧʧʘ ʤʠʥʝʨʘʣʦʚ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. ʂʘʨʙʦʥʘʪʥʳʝ 

ʤʠʥʝʨʘʣʳ ʚʢʣʶʯʘʶʪ ʢʘʨʙʦʥʘʪʥʳʝ ʩʦʣʠ, ʦʙʳʯʥʦ ʩʦʣʠ ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ, ʥʘʪʨʠʷ ʠ ʤʝʜʠ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʢʘʣʴʮʠʪ ʠ ʜʦʣʦʤʠʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʙʦʥʘʪʥʳʝ ʤʠʥʝʨʘʣʳ, ʮʝʤʝʥʪ, ʚʷʞʫʱʝʝ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʣʦʤʠʪ, ʠʟʚʝʩʪʥʷʢ. 

  



-36- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

Abstract 

Carbonates are a group of minerals with a wide distribution. Carbonate minerals include 

carbonate salts, usually calcium, magnesium, sodium, and copper salts. The most common minerals are 

calcite and dolomite. 

Keywords: ʩarbonate minerals, cement, binders, building materials, industrial waste, dolomite, 

limestone. 

 

ʆʩʥʦʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʘʨʙʦʥʘʪʦʣʠʪʦʚ ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ: - ʠʟʚʝʩʪʥʷʢ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʢʘʣʴʮʠʪʘ ʠʣʠ ʘʨʘʛʦʥʠʪʘ; - ʜʦʣʦʤʠʪ ʠʣʠ ʜʦʣʦʤʠʪʦʣʠʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʦʣʦʤʠʪʘ; - 

ʩʠʜʝʨʠʪʳ ʠʣʠ ʩʠʜʝʨʠʪʦʣʠʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʠʜʝʨʠʪʘ; -ʤʘʛʥʝʟʠʪ ʠʣʠ ʤʘʛʥʝʟʠʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʤʘʛʥʝʟʠʪʘ. ʂʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʳʨʴʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ, ʛʠʧʩʘ, 

ʠʟʚʝʩʪʠ, ʛʨʘʚʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 

ʄʠʥʝʨʘʣʴʥʳʡ ʜʦʣʦʤʠʪ, ʧʨʠʨʦʜʥʳʡ ʢʘʨʙʦʥʘʪ ʢʘʣʴʮʠʷ ʠ ʢʘʨʙʦʥʘʪ ʤʘʛʥʠʷ, CaMg (CO3) 2. 

ʎʚʝʪʘ - ʙʝʣʳʡ, ʩʝʨʳʡ ʠ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ. ɹʣʝʩʢ ʧʦ ʢʨʘʷʤ ʠ ʪʨʝʱʠʥʘʤ ʫʩʪʨʦʡʩʪʚʘ ʩʪʝʢʣʷʥʥʳʡ, 

ʤʘʪʦʚʳʡ. ʊʚʝʨʜʦʩʪʴ 3,5-4. ʭʨʫʩʪʷʱʠʡ⁹ ʇʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 2,85-3,0. ʆʥ ʢʨʠʩʪʘʣʣʠʟʫʝʪʩʷ ʚ 

ʪʨʝʫʛʦʣʴʥʦʡ ʢʦʤʙʠʥʘʮʠʠ, ʦʙʨʘʟʫʷ ʨʦʤʙʠʯʝʩʢʠʡ ʢʨʠʩʪʘʣʣ, ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʬʦʨʤʫ 

ʨʦʤʙʘ ʠ ʧʘʨʘʣʣʝʣʴʥʘ ʥʘʧʨʘʚʣʝʥʠʶ ʝʛʦ ʠʜʝʘʣʴʥʦʡ ʩʧʘʡʥʦʩʪʠ. ɼʦʣʦʤʠʪ - ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʞʠʣʴʥʳʡ ʤʠʥʝʨʘʣ ʚ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. ʆʥ ʪʘʢʞʝ 

ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʪʦʣʠʟʘ ʠ ʟʘʤʝʱʝʥʠʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʘʛʤʳ ʠʣʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʉʨʘʚʥʠʚʘʷ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʢʫʰʝʯʥʠʢʘ ʠ ʜʦʣʦʤʠʪʘ, ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʘʢʫʰʝʯʥʠʢʘ ʙʣʠʟʦʢ ʢ ʢʘʣʴʮʠʪʫ (CaO56%, CO2 44,0%). ʂʘʨʙʦʥʘʪʥʘʷ ʯʘʩʪʴ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ 

ʜʦʣʦʤʠʪ CaMg (CO3)2, FeCO3 ʠ MpCO3 (ʤʝʥʝʝ 1%). 

ɼʦʣʦʤʠʪ ʪʘʢʞʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʤʦʣʦʪʢʦʚʦʤ ʩʦʩʪʦʷʥʠʠ - ʦʥ 

ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ. ʉʦʩʪʘʚʥʦʝ ʤʘʛʥʠʝʚʦʝ 

ʩʚʷʟʫʶʱʝʝ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʵʪʦʛʦ ʤʠʥʝʨʘʣʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʝʛʦ ʦʩʥʦʚʝ. ʉʚʦʡʩʪʚʘ 

ʵʪʠʭ ʢʣʝʝʚ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʦʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʜʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʠ ʜʝʰʝʚʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʠʮʳ ʜʦʣʦʤʠʪʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʠ ʠʤʝʶʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʚʳʰʝʥʥʫʶ ʘʜʛʝʟʠʶ. ʇʨʘʢʪʠʢʘ ʜʦʢʘʟʘʣʘ, ʯʪʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʚʘʨʮʝʚʳʤ ʧʝʩʢʦʤ ʵʪʦʪ 

ʥʘʧʦʣʥʠʪʝʣʴ ʦʙʣʘʜʘʝʪ ʣʫʯʰʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʣʦʪʥʳʡ ʜʦʣʦʤʠʪ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʢʦʨʘʪʠʚʥʳʭ ʧʘʥʝʣʝʡ, ʦʙʳʯʥʦ ʜʣʷ ʥʘʨʫʞʥʦʡ 

ʦʙʣʠʮʦʚʢʠ ʟʜʘʥʠʡ. ʄʘʪʝʨʠʘʣʳ ʵʪʦʛʦ ʪʠʧʘ ʚʢʣʶʯʘʶʪ ʜʦʣʦʤʠʪ, ʜʦʙʳʚʘʝʤʳʡ ʚ ʂʦʚʨʦʚʩʢʦʤ 

ʨʘʡʦʥʝ ʄʝʣʝʭʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʦʩʩʠʡʩʢʠʤʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʙʝʣʦʢʘʤʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʧʘʤʷʪʥʠʢʦʚ. 

ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʢʘʣʴʮʠʪʘ ʠ ʜʦʣʦʤʠʪʘ ʚ ʢʘʣʴʮʠʪ-ʜʦʣʦʤʠʪʦʚʳʭ ʧʦʨʦʜʘʭ ʨʘʟʣʠʯʘʶʪ 

ʩʣʝʜʫʶʱʝʝ ʩʦʜʝʨʞʘʥʠʝ: ʠʟʚʝʩʪʥʷʢ-ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 100-95%, ʜʦʣʦʤʠʪʦʚʳʡ 

ʠʟʚʝʩʪʥʷʢ-95-75%, ʜʦʣʦʤʠʪʦʚʳʡ ʠʟʚʝʩʪʥʷʢ-75-50%, ʢʘʣʴʮʠʪʦʚʳʡ ʜʦʣʦʤʠʪ-50-25%, ʢʘʣʴʮʠʪ 

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʟʦʣʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ: - ʉ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʣʴʮʠʷ (CaO>10%) (ʨʠʩʫʥʦʢ 1) 

ï ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ (CaO<10%). (ʈʠʩʫʥʦʢ 2) 

ɿʦʣʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʷʞʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʟʘʤʝʥʳ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʮʝʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʙʝʪʦʥʘ. ɺ ʵʪʦʤ ʧʝʧʣʝ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉʘʆ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -37- 

 

ʚ ʩʚʦʙʦʜʥʦʤ (ʦʙʦʞʞʝʥʥʦʤ) ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʦʙʲʝʤʘ ʠ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʫʜʥʦʩʪʷʤ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ. [1, ʩʪʨʘʥʠʮʘ 10] 

 

 
ʈʠʩʫʥʦʢ 1. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʝʚʦʡ ʟʦʣʳ. 

 

ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚʤʝʩʪʝ ʩ ʠʟʚʝʩʪʴʶ ʠ ʚʦʜʦʡ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʛʠʜʨʦʩʠʣʠʢʘʪʦʚ ʢʘʣʴʮʠʷ ʠ ʛʠʜʨʦʘʣʶʤʠʥʘʪʦʚ - ʦʩʥʦʚʥʦʛʦ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʝʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʥʦ ʥʝ ʚʷʞʫʱʝʛʦ. ʕʪʠ ʧʝʧʣʳ ʩʦʩʪʦʷʪ ʥʘ 80% ʠʣʠ ʙʦʣʝʝ ʠʟ ʘʣʶʤʦʩʠʣʠʢʘʪʥʦʛʦ 

ʩʪʝʢʣʘ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʧʝʧʣʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ. [2, ʩʪʨ. 28] 
 

 
ʈʠʩʫʥʦʢ 2. ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʝʚʦʡ ʟʦʣʳ. 

 

ʌʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʣʘʢʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʷʞʫʱʝʛʦ 

ʩʨʝʜʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʠʭ ʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɸʢʪʠʚʥʦʩʪʴ ʘʤʦʨʬʥʳʭ SiO2 ʠ Al2O3, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʨʝʟʢʠʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʫʜʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʳʟʚʘʥʥʳʤ ʩʧʝʢʘʥʠʝʤ ʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʦʧʫʭʦʣʠ-

ʤʫʣʣʠʪʘ ʠ ʢʚʘʜʨʘʪʥʦʛʦ ʰʧʘʪʘ. ɿʦʣʘ ʦʙʣʘʜʘʝʪ ʚʷʞʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʚ 

ʩʦʩʪʘʚʝ ʩʚʦʙʦʜʥʦʛʦ ʠʣʠ ʩʚʷʟʘʥʥʦʛʦ ʢʘʣʴʮʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ: 

ï ʑʝʣʦʯʥʦʡ ʤʦʜʫʣʴ (ʛʠʜʨʦʩʠʣʠʢʘʪʥʳʡ ʤʦʜʫʣʴ) MO, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʩʫʤʤʳ ʱʝʣʦʯʥʳʭ ʦʢʩʠʜʦʚ ʢ ʩʫʤʤʝ ʢʠʩʣʳʭ ʦʢʩʠʜʦʚ:  

MO=(CaO+MgO+K2O+Na2O):(SiO2+A12O3); 

ï ʉʠʣʠʢʘʪʥʳʡ ʤʦʜʫʣʴ Ms ʧʦʢʘʟʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʢʩʠʜʘ 

ʢʨʝʤʥʠʷ ʢ ʦʢʩʠʜʘʤ ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʶʪ ʚ ʨʝʘʢʮʠʶ ʩ 

ʜʨʫʛʠʤʠ ʦʢʩʠʜʘʤʠ: 

Ms=SiO2: (A12O3+Fe2O3); 

ʄʘʩʩʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ K ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʦʢʩʠʜʦʚ, ʧʦʚʳʰʘʶʱʠʭ 

ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʢ ʦʢʩʠʜʘʤ, ʩʥʠʞʘʶʱʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ: 

K= (CaO+A12O3+MgO): (SiO2+TiO2). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʩʪʥʦʛʦ ʩʳʨʴʷ ʠʣʠ ʦʪʭʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʦʚ ʠ ʵʥʝʨʛʠʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʢʘʨʴʝʨʘʭ ʧʦ ʜʦʙʳʯʝ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʜʨʦʙʣʝʥʠʠ ʠ ʨʘʩʧʠʣʠʚʘʥʠʠ ʢʘʨʙʦʥʘʪʥʳʭ 



-38- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʨʦʜ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʬʨʘʢʮʠʦʥʥʳʤ ʨʘʟʤʝʨʦʤ 

ʤʝʥʝʝ 0,14 ʤʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ (ɺʣʘʜʠʤʠʨʩʢʘʷ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ, 

ɸʨʟʘʤʘʩʩʢʘʷ ʠ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ) ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʥʘʪʫʨʘʣʴʥʦʡ ʜʦʣʦʤʠʪʦʚʦʡ ʤʫʢʠ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʪʘʢʦʛʦ ʩʳʨʴʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʭ ʚʚʝʜʝʥʠʠ ʚ ʩʦʩʪʘʚ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘ 

ʫʣʫʯʰʘʶʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʣʝʜʥʝʛʦ. 

ʇʨʦʮʝʩʩ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʥʘ ʧʘʨʫ ʚ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʢʘʧʩʫʣʝ, ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʘʚʪʦʢʣʘʚʝ 

(ʨʠʩʫʥʦʢ 3), ʚʦ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ 

ʘʚʪʦʢʣʘʚʥʦʡ ʦʙʨʘʙʦʪʢʦʡ. ɺ ʘʚʪʦʢʣʘʚʝ ʧʨʦʠʩʭʦʜʠʪ ʭʠʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʠʟʚʝʩʪʴʶ 

ʠ ʢʚʘʨʮʝʚʳʤ ʧʝʩʢʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʘʣʴʮʠʷ. [2, ʩʪʨ. 44] 

ʍʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʘʭ: 1. ɺʦʜʦʨʦʜ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʠ. 

2. ɻʠʜʨʦʢʩʠʜʳ ʠ ʚʦʜʦʩʠʣʠʢʘʪ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʩʙʦʨʢʠ ʜʣʷ 

ʧʨʠʜʘʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ (ʪʨʘʥʩʧʦʨʪʥʦʡ) ʧʨʦʯʥʦʩʪʠ. 

3. ʅʘ ʵʪʘʧʝ ʘʚʪʦʢʣʘʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʫʝʪʩʷ ʥʦʚʳʡ ʤʠʥʝʨʘʣ (ʪʦʙʝʨʤʦʨʠʪ). 

ɸʚʪʦʢʣʘʚʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: -ɿʘʪʚʝʨʜʝʚʘʝʪ ʚ ʪʝʯʝʥʠʝ 

1-2 ʜʥʝʡ;  

ï ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

ï ʄʠʥʠʤʠʟʘʮʠʷ ʫʩʘʜʢʠ ʠ ʜʝʬʦʨʤʘʮʠʠ; 

ï ʅʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʱʠʥʦʦʙʨʘʟʦʚʘʥʠʷ; 

ï ɺʳʩʦʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ; 

ï ɺʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦʠʟʦʣʷʮʠʠ. 
 

 
ʈʠʩʫʥʦʢ 3. ɸʚʪʦʢʣʘʚ. 

 

ʉʦʛʣʘʩʥʦ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʤʫ ʘʥʘʣʠʟʫ, ʧʨʠʯʠʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʩ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʤʠʢʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʭ ʧʨʠʩʫʪʩʪʚʠʠ ʚ 

ʩʠʩʪʝʤʝ ʦʪʚʝʨʞʜʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʢ ʮʝʤʝʥʪʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ, ʪʘʢ ʠ 

ʩʣʘʙʦʱʝʣʦʯʥʦʛʦ ʚʦʜʥʦʛʦ ʢʘʣʴʮʠʷ.  ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ 

ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʭ ʙʦʣʝʝ ʛʣʫʙʦʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʢʚʘʨʮʝʚʳʤ 

ʧʝʩʢʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʜʠʩʧʝʨʩʥʦʩʪʴ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ 

ʚʳʰʝ. ʀ ʯʝʤ ʙʦʣʴʰʝ ʪʦʯʝʢ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ, ʪʝʤ ʚʳʰʝ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ ʠʟ-ʟʘ 

ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʠʣʳ. ʅʝʪ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʚʷʟʳʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʫʭʦʣʝʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʬʦʨʤʘ ʯʘʩʪʠʮ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʤʠʢʨʦʧʦʨʦʰʢʦʚ ʩ ʜʠʩʧʝʨʩʠʝʡ ʥʝ ʙʦʣʝʝ 450 ʤ2/ʢʛ 

ʚ ʷʯʝʠʩʪʳʡ ʙʝʪʦʥ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ, ʵʢʦʥʦʤʠʯʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ 
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ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ɽʛʦ ʚʥʝʜʨʝʥʠʝ ʚʦʟʤʦʞʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʠ ʩʚʷʟʘʥʦ ʵʪʦ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʫʩʪʘʥʦʚʢʫ 

ʨʘʩʭʦʜʥʳʭ ʙʫʥʢʝʨʦʚ ʠ ʜʦʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʠʟʤʝʨʝʥʠʷ ʤʠʢʨʦʥʘʧʦʣʥʠʪʝʣʝʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ʕʢʦʣʦʛʠʯʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʝʥʠʝʤ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʬʠʩʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʤʠʨʦʚʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʪʠʧʘ LEED 

ʠʣʠ BREEAM, ʘ ʪʘʢʞʝ ʩʨʝʜʠ ʯʘʩʪʥʳʭ ʣʠʮ, ʜʫʤʘʶʱʠʭ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʘ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ 

ʧʨʦʞʠʚʘʥʠʷ ʠʣʠ ʦʪʜʳʭʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʠʥʪʝʨʝʩʥʦʡ ʪʝʤʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

ʢʦʩʪʨʦʙʝʪʦʥʘ, ʪʦ ʝʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʦʧʣʷʥʦʛʦ ʙʝʪʦʥʘ [2]. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʣʝʛʯʠʪʴ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ ʧʨʠ ʵʪʦʤ ʙʳʪʴ 100% ʵʢʦʣʦʛʠʯʥʳʤ. ɺ ʝʛʦ ʪʝʭʥʦʣʦʛʠʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʤʦʩʪʠʢʠ ʭʦʣʦʜʘ ï ʢʦʥʩʪʨʫʢʮʠʷ ʪʝʨʤʠʯʝʩʢʠ ʛʝʨʤʝʪʠʯʥʘ, ʧʦʪʦʤʫ ʯʪʦ ʤʘʪʝʨʠʘʣ 

ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʠʟʦʣʷʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʢʘʢ ʜʣʷ ʢʨʦʚʣʠ, ʩʪʝʥ ʠ ʧʦʣʦʚ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʩʪʨʦʙʝʪʦʥʘ ʚʳʩʦʢʠ. ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʷʚʣʷʝʪʩʷ 

ʨʝʚʦʣʶʮʠʦʥʥʳʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʥʘʯʘʪʴ ʵʧʦʭʫ ʤʘʩʰʪʘʙʥʦʛʦ ʵʢʦʣʦʛʠʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʎʝʣʴ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʚʦʡʩʪʚ ʪʘʢʦʛʦ ʵʢʦʣʦʛʠʯʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʢʦʩʪʨʦʙʝʪʦʥ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʩʪʨʦʙʝʪʦʥ, ʵʢʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, 

ʢʦʥʦʧʣʷ, ʢʨʫʛʣʦʛʦʜʠʯʥʳʡ ʜʦʤ, ʥʘʪʫʨʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ. 

 

Abstract 

Eco-friendly building has become a common phenomenon not only among office space 

developers who apply world-class LEED or BREEAM certificates, but also among individuals 

thinking about building a year-round residence for vacation or living. From this poing of view, the 

technology of hempcrete, that is, the usage of hemp concrete, becomes an interesting topic of research. 

[2] It makes it possible to facilitate the production and operation process, and at the same time be 100 

percent eco-friendly. There are no cold bridges in this technology, the structure is thermally sealed, 

because the material is a good insulation for the roof, walls and floors. The possibilities of 

development and application in the construction of concrete are high. This material is revolutionary, 

allowing us to begin the era of large-scale eco-friendly construction. 

The purpose of writing this article is to study the properties of such an ecological building 

material as hempcrete and its application. 

Keywords: hempcrete, ecology, eco-friendly material, construction, hemp, year-round house, 

natural material. 
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ɺʚʝʜʝʥʠʝ 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʝ ʧʦʚʳʩʠʣʘʩʴ ʟʥʘʯʠʤʦʩʪʴ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʧʨʦʙʣʝʤ ʝʝ 

ʩʦʭʨʘʥʝʥʠʷ. ʕʢʦʣʦʛʠʷ ʩʪʘʣʘ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʰʝʡ ʞʠʟʥʠ, ʠ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʩʦʭʨʘʥʝʥʠʠ ʥʘʰʝʡ ʧʣʘʥʝʪʳ, ʫʞʝ ʫʛʣʫʙʣʷʣʩʷ ʚ ʝʝ ʠʟʫʯʝʥʠʝ. ʉʬʝʨʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʨʘʩʰʠʨʷʝʪʩʷ, ʢʘʞʜʳʡ ʛʦʜ ʥʘ ʨʳʥʦʢ ʧʦʩʪʘʚʣʷʶʪʩʷ 

ʥʦʚʳʝ ʠ ʫʣʫʯʰʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʦʚʳʩʠʣʠʩʴ ʪʝʤʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʦʣʦʛʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʢʦʩʪʨʦʙʝʪʦʥ. ʂʦʩʪʨʦʙʝʪʦʥ (ʘʥʛʣ. ʢʦʩʪʨʦʙʝʪʦʥ, ʦʪ ʩʣʦʚ çhempè ï ʢʦʥʦʧʣʷ ʠ çconcreteè ï 

ʙʝʪʦʥ) ï ʤʘʪʝʨʠʘʣ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʢʦʩʪʨʝ ʨʘʩʪʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʣʦʤʫ ʢʦʥʦʧʣʷʥʳʭ 

ʭʦʟʷʡʩʪʚ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʜʫʪ ʦʪʭʦʜʳ ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʦʧʣʠ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʪʦʠʤʦʩʪʴ ʩʳʨʴʷ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ.  

ʉʦʟʜʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʣʘʞʥʫʶ ʢʦʩʪʨʫ ʠʟʤʝʣʴʯʘʶʪ ʥʘ 

ʢʫʩʦʯʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʝʩʢʘ ʠ ʚʦʜʳ. ɼʣʷ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʢʦʩʪʨʳ ʠ ʫʩʢʦʨʝʥʠʷ ʦʪʚʝʨʞʜʝʚʘʥʠʷ ʚ 

ʩʤʝʩʴ ʚʚʦʜʷʪ ʠʟʚʝʩʪʴ ï ʧʫʰʦʥʢʫ, ʭʣʦʨʠʩʪʳʡ ʢʘʣʴʮʠʡ, ʨʝʞʝ ï ʩʝʨʥʦʢʠʩʣʳʡ ʛʣʠʥʦʟʝʤ. ʅʝʢʦʪʦʨʳʝ 

ʚʠʜʳ ʢʦʩʪʨʦʙʝʪʦʥʘ ʤʦʛʫʪ ʥʝ ʚʢʣʶʯʘʪʴ ʮʝʤʝʥʪ, ʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʠʟʚʝʩʪʢʦʚʦʤ ʚʷʞʫʱʝʤ. 

ɺ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʢʘʨʙʦʥʠʟʘʮʠʠ ʠʟʚʝʩʪʴ ʫʧʣʦʪʥʷʝʪʩʷ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʘʤʝʥʴ, ʘ 

ʤʘʪʝʨʠʘʣ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʧʨʦʯʥʳʤ ʠ ʪʚʝʨʜʳʤ. ʄʘʪʝʨʠʘʣ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʚʦʩʧʦʣʥʷʝʪʩʷ, ʜʣʷ 

ʧʦʩʪʨʦʡʢʠ ʜʦʤʘ ʩ ʧʣʦʱʘʜʴʶ 120 ʢʚ. ʤ. ʜʦʩʪʘʪʦʯʥʦ ʦʢʦʣʦ 1 ʛʘ, ʧʦʩʝʚ ʢʦʥʦʧʣʠ ʧʨʠ ʵʪʦʤ ʟʘ 14 

ʥʝʜʝʣʴ ʚʳʨʘʩʪʝʪ ʥʘ 4,2 ʤʝʪʨʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʨʘʩʪʝʥʠʝ ʚʧʠʪʳʚʘʝʪ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʪʨʝʙʫʝʪ ʧʝʩʪʠʮʠʜʦʚ ʠʣʠ ʛʝʨʙʠʮʠʜʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ ʙʝʟʚʨʝʜʥʳʡ ʜʣʷ ʥʝʛʦ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʤʘʪʝʨʠʘʣ [4]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ʅʝʙʦʣʴʰʘʷ ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʚʠʜʘʤʠ ʙʝʪʦʥʘ ï 

400-700 ʢʛ/ʢʫʙ. ʤ;  

2. ʇʦʚʳʰʝʥʥʘʷ ʱʝʣʦʯʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʩʝʣʝʥʠʝ ʥʘʩʝʢʦʤʳʭ, 

ʛʨʳʟʫʥʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʛʥʠʣʦʩʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʨʠʙʦʢ ʠ ʧʣʝʩʝʥʴ 

3. ɼʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ, ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʩʪʦʡʢʦʩʪʴ ʢ 

ʜʝʡʩʪʚʠʶ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ;  

4. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʜʛʝʟʠʠ ʩ ʜʨʫʛʠʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʠ ʦʪʜʝʣʦʯʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ (ʫʜʝʨʞʠʚʘʝʪ ʰʪʫʢʘʪʫʨʢʫ ʜʘʞʝ ʙʝʟ ʘʨʤʠʨʫʶʱʝʡ ʩʝʪʢʠ);  

5. ʅʝʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʨʘʩʪʨʝʩʢʠʚʘʥʠʶ ʧʨʠ ʫʩʘʜʢʝ ʟʜʘʥʠʷ, ʜʨʫʛʠʭ ʢʦʣʝʙʘʥʠʷʭ, 

ʦʪʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʠʟʛʠʙʝ;  

6. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʰʫʤʦʠʟʦʣʷʮʠʠ;  

7. ʅʝʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʛʦʨʝʥʠʶ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʠʟʚʝʩʪʠ ʚ ʩʦʩʪʘʚʝ;  

8. 100% ʨʘʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʩʥʦʩʝ ʟʜʘʥʠʷ, ʪʦ ʝʩʪʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʢ ʫʜʦʙʨʝʥʠʝ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʝʛʦ ʵʢʦʣʦʛʠʯʥʦʩʪʴ; 

9. ʆʪʩʫʪʩʪʚʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʟʚʝʜʝʥʠʠ ʪʷʞʝʣʦʛʦ, ʤʘʩʩʠʚʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ; 

10. ʉʪʘʙʠʣʠʟʘʮʠʷ ʚʣʘʞʥʦʩʪʠ ʚ ʧʦʤʝʱʝʥʠʠ (50-70%), ʦʙʝʩʧʝʯʝʥʠʝ ʟʜʦʨʦʚʦʛʦ 

ʤʠʢʨʦʢʣʠʤʘʪʘ 

11. ʇʘʨʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ 0,11 ʤʛ/(ʤ*ʯ*ʇʘ); 

12. ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 0,07-0,09 ɺʪ/(ʤ*K), ʯʪʦ ʚ 2 ʨʘʟʘ ʚʳʰʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʧʝʥʦʧʣʘʩʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʙʦʣʴʰʘʷ ʘʢʢʫʤʫʣʷʮʠʷ ʪʝʧʣʘ ʟʘ ʩʯʝʪ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʦʥʦʧʣʠ; 

13. ɼʦʣʛʦʚʝʯʥʦʩʪʴ; 

14. ʋ ʢʦʩʪʨʦʙʝʪʦʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʫʛʣʝʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʪʘʢ ʢʘʢ ʨʘʩʪʫʱʘʷ 
ʢʦʥʦʧʣʷ ʧʦʛʣʦʱʘʝʪ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ; 

15. ʃʝʛʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʰʝʚʠʟʥʘ ʤʘʪʝʨʠʘʣʘ [1]. 

ʇʨʠʤʝʥʝʥʠʝ 

ʏʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʟʜʘʥʠʝ ʠʟ ʢʦʩʪʨʦʙʝʪʦʥʘ, ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʷʞʝʣʦʡ 

ʪʝʭʥʠʢʠ. ɹʣʦʢʘʤʠ ʠʟ ʢʦʩʪʨʦʙʝʪʦʥʘ ʟʘʧʦʣʥʷʶʪ ʜʝʨʝʚʷʥʥʳʡ ʢʘʨʢʘʩ, ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʦʙʳʯʥʳʭ 

ʜʦʤʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʘ ʠʟ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʰʠʥʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -41- 

 

ɺ ʬʦʨʤʳ ʥʘʩʳʧʘʶʪ ʧʦʣʫʩʫʭʦʡ ʩʦʩʪʘʚ, ʟʘʤʝʰʠʚʘʶʪ ʚʨʫʯʥʫʶ, ʠʩʧʦʣʴʟʫʷ ʜʝʨʝʚʷʥʥʦʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʧʦʣʥʷʶʪ ʟʘʣʠʚʢʫ ʢʦʥʦʧʣʷʥʦʛʦ ʙʝʪʦʥʘ, ʦʩʪʘʚʣʷʶʪ ʥʘ 4-5 ʥʝʜʝʣʴ, 

ʟʘ ʵʪʦ ʚʨʝʤʷ ʦʥ ʥʘʙʠʨʘʝʪ ʧʨʦʯʥʦʩʪʴ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʶʪ ʦʪʜʝʣʢʫ, ʥʘʥʦʩʷʪ ʰʪʫʢʘʪʫʨʢʫ 

ʠʟʚʝʩʪʢʦʚʦʛʦ ʠʣʠ ʛʣʠʥʷʥʦʛʦ ʪʠʧʘ [3]. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʦʤʬʦʨʪʥʫʶ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ ʟʜʘʥʠʷ, ʦʜʥʘʢʦ, ʯʪʦʙʳ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʙʳʣʦ ʜʝʡʩʪʚʝʥʥʳʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʢʫ ʪʦʣʴʢʦ ʠʟ ʥʘʪʫʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʥʘʯʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʩʪʨʦʙʝʪʦʥʘ 

ʙʫʜʝʪ ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʜʨʫʛʠʤʠ, ʫ ʢʦʩʪʨʦʙʝʪʦʥʘ ʩ 

ʥʝʩʫʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʦ 3-ʭ ʵʪʘʞʝʡ ʧʣʦʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 600 ʢʛ/ʤ. ʢʫʙ. (ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʣʝʛʢʠʭ ʙʝʪʦʥʦʚ), ʨʘʟʤʝʨʳ ʙʣʦʢʘ ï 500ʭ300ʭ200 ʤʤ (0,03 ʤ. ʢʫʙ.). ʋ ʢʠʨʧʠʯʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ï 1500-2000 ʢʛ/ʤ. ʢʫʙ., ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʤʝʨ ï 250ʭ120ʭ65 

ʤʤ (ʦʙʲʸʤ 0,00195 ʤ. ʢʫʙ.). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʩ ʢʠʨʧʠʯʘ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 2,5-3,5 ʨʘʟʘ ʙʦʣʴʰʝ, 

ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʡ ʦʙʲʝʤ ʢʦʩʪʨʦʙʝʪʦʥʘ. ʉ ʫʯʝʪʦʤ ʨʘʟʣʠʯʠʡ ʚ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚʘʭ ʪʨʝʙʫʝʤʘʷ 

ʤʘʩʩʘ ʢʠʨʧʠʯʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʫʜʝʪ ʚ 10-15 ʨʘʟ ʚʳʰʝ, ʘ 

ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʘʪʝʨʠʘʣʘ ʜʝʣʘʝʪ ʢʠʨʧʠʯʥʳʡ ʜʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ. ʀʟ-ʟʘ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʝʢʪʳ ʢʠʨʧʠʯʥʳʭ ʜʦʤʦʚ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʤʘʩʩʠʚʥʦʛʦ, ʘ ʟʥʘʯʠʪ ï ʠ ʙʦʣʝʝ ʜʦʨʦʛʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ [4]. ɺʩʝ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʢʦʩʪʨʦʙʝʪʦʥʘ ï ʵʪʦ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʟ ʢʦʩʪʨʦʙʝʪʦʥʘ ʚʦʟʚʦʜʷʪ ʤʘʣʦʵʪʘʞʥʳʝ ʜʦʤʘ, ʥʦ ʵʪʦʪ ʤʘʪʝʨʠʘʣ 

ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʳʩʦʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 
 

 
ʈʠʩʫʥʦʢ 1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʣʦʢʦʚ ʢʦʩʪʨʦʙʝʪʦʥʘ. 

 

ɺ ʯʝʤ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʙʝʪʦʥʘ? 

ɺʩʝ, ʯʪʦ ʩʚʷʟʳʚʘʝʪ ʵʪʠ ʤʘʪʝʨʠʘʣʳ, ʥʘʣʠʯʠʝ ʩʣʦʚʘ çʙʝʪʦʥè ʚ ʠʭ ʥʘʟʚʘʥʠʠ. ʆʙʳʯʥʳʡ ʙʝʪʦʥ 

ʩʦʩʪʦʠʪ ʠʟ ʮʝʤʝʥʪʘ, ʛʨʘʚʠʷ ʠ ʱʝʙʥʷ. ʂʦʩʪʨʦʙʝʪʦʥ ï ʤʘʪʝʨʠʘʣ, ʩʦʟʜʘʥʥʳʡ ʠʟ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʣʦʢʦʥ ʢʦʥʦʧʣʠ-ʢʦʩʪʨʳ [3]. ʆʥ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʧʣʦʪʥʦʩʪʴ, ʥʦ ʭʦʨʦʰʦ ʟʘʧʦʣʥʷʝʪ ʩʪʝʥʳ. 

ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘʟʚʘʣʠ ʙʝʪʦʥʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʝʛʦ ʥʘʧʦʣʥʠʪʝʣʴ ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʶ ʩʦ 

ʩʚʟ̫ʫʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʮʝʤʝʥʪ ʠʣʠ ʠʟʚʝʩʪʴ, ʦʥ ʪʚʝʨʜʝʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʘʨʙʦʥʠʟʘʮʠʠ. ʉ ʢʘʞʜʳʤ ʛʦʜʦʤ ʝʛʦ ʧʨʦʯʥʦʩʪʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʚʳʰʘʶʪʩʷ, ʠ ʦʥ ʧʦʩʪʝʧʝʥʥʦ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʘʤʝʥʴ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʩʪʨʦʙʝʪʦʥ ʷʚʣʷʝʪʩʷ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʆʩʥʦʚʥʦʝ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʵʢʦʣʦʛʠʯʥʦʩʪʴ. 

ɺʳʩʦʢʠʭ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʝ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ 

ʵʢʦʣʦʛʠʠ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʳʩʦʢʠ ʧʦʢʘʟʘʪʝʣʠ ʝʛʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʙʦʣʴʰʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ 

ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɿʜʘʥʠʝ ʠʟ ʙʣʦʢʦʚ 

ʢʦʩʪʨʦʙʝʪʦʥʘ ʩʦʟʜʘʝʪ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʙʝʟ ʚʨʝʜʘ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʘ ʟʘ ʩʯʝʪ ʝʛʦ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, ʵʢʦʥʦʤʠʷ ʥʘ ʵʣʝʢʪʨʠʯʝʩʪʚʝ ʦʢʘʞʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ, ʯʪʦ ʚ ʩʘʤʦʝ 














































































































































































































































































































