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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 

  

ɸʰʨʘʧʦʚ ɹʘʭʦʜʫʨʜʞʦʥ ʇʫʣʦʪʦʚʠʯ  

ʂʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʦʮʝʥʪ  
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ɸʥʥʦʪʘʮʠʷ 

ʆʙʫʯʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ ʧʨʦʛʨʘʤʤʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʟʜʘʥʠʡ (BIM) ʦʯʝʥʴ ʚʘʞʥʦ ʠʟ-ʟʘ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ BIM. ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʘ ʧʦʵʪʦʤʫ ʥʫʞʜʘʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʷʭ. ʊʘʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ: ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʟʥʘʢʦʤʩʪʚʘ ʩ ʢʦʥʮʝʧʮʠʝʡ BIM, ʘʢʮʝʥʪʠʨʦʚʘʥʠʝ 

ʚʥʠʤʘʥʠʷ ʪʘʢʞʝ ʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʥʘʧʦʣʥʝʥʠʠ ʤʦʜʝʣʠ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʢʫʨʩʘ, ʝʛʦ ʩʦʚʤʝʱʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʜʠʩʮʠʧʣʠʥʘʤʠ ʠ ʜʨʫʛʠʝ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʚʝʜʫʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: BIM (Building Information Modeling), Autodesk Revit, ʦʙʫʯʝʥʠʝ, 

ʧʨʠʸʤʳ ʦʙʫʯʝʥʠʷ, BIM-ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

 

Abstract 

Training students in building information modeling (BIM) software is highly important due to 

the demand for BIM. Existing teaching methods have shown insufficient effectiveness in practice, thus 

requiring changes. These changes might include: increasing the time dedicated to understanding the 

concept of BIM, focusing on the informational content of the model, a more practical orientation of the 

course, its integration with other disciplines, among others. It is expected that these recommendations 

will lead to an improvement in the skill level of future professionals. 

Keywords: BIM (Building Information Modeling), Autodesk Revit, training, teaching 

methods, BIM modeling. 

 

ɺʚʝʜʝʥʠʝ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʜʘʥʠʡ (BIM) 

ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʨʘʟʣʠʯʥʳʭ 

ʨʘʟʜʝʣʦʚ (ʘʨʭʠʪʝʢʪʦʨʘʤʠ, ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ, ʠʥʞʝʥʝʨʘʤʠ ʩʝʪʝʡ ʠ ʪ. ʜ.) ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʝʢʪʘ. ʇʨʠʯʸʤ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʜʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ BIM ʪʦʣʴʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚʳʪʝʩʥʷʷ ʪʨʘʜʠʮʠʦʥʥʦʝ 2D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʘʢ ʢʘʢ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 30% ʙʣʘʛʦʜʘʨʷ ʦʪʩʫʪʩʪʚʠʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʚʨʫʯʥʫʶ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʝʢʪʝ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]. ʇʦʵʪʦʤʫ 

ʘʢ ʚʘʞʥʦ ʦʙʫʯʘʪʴ ʩʪʫʜʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ BIM, ʚ ʯʘʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʫʶʱʠʭ ʵʪʦʪ ʧʨʠʥʮʠʧ, ʪʘʢʠʭ ʢʘʢ Tekla, Autodesk Revit, ArchiCAD ʠ ʜʨʫʛʠʭ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʥʫʞʥʳʤʠ ʥʘ ʨʘʙʦʪʝ ʥʘʚʳʢʘʤʠ. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʝʩʪʴ 

ʥʝʢʦʪʦʨʳʝ ʧʨʦʙʣʝʤʳ ʩ ʦʙʫʯʝʥʠʝʤ ʨʘʙʦʪʳ ʚ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ʉʣʦʞʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʥʝ ʚʳʧʦʣʥʷʶʪ ʩʚʦʝʡ ʬʫʥʢʮʠʠ, ʪʘʢ ʢʘʢ 

ʩʪʫʜʝʥʪʳ ʧʨʦʩʪʦ ʩʣʝʜʫʶʪ ʠʥʩʪʨʫʢʮʠʷʤ ʙʝʟ ʧʦʥʠʤʘʥʠʷ ʩʫʪʠ ʨʘʙʦʪʳ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʜʘʥʥʦʡ 

ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʵʪʦʡ ʠ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ ʥʘ ʧʨʠʤʝʨʝ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʇɻʉ) ʧʨʦʛʨʘʤʤʝ Autodesk Revit, 

ʨʝʘʣʠʟʫʶʱʝʡ ʧʨʠʥʮʠʧ BIM, ʘ ʪʘʢʞʝ ʚʳʨʘʙʦʪʢʘ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʝʰʠʪʴ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -9- 

 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʥʝ ʵʬʬʝʢʪʠʚʥʳ ʚ ʩʠʣʫ 

ʪʦʛʦ, ʯʪʦ ʦʥʠ ʥʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥʪʘʤʠ. ʇʝʨʚʦʝ, ʩ ʯʝʤ ʠʭ ʥʫʞʥʦ 

ʧʦʟʥʘʢʦʤʠʪʴ ð ʩ ʩʘʤʦʡ ʢʦʥʮʝʧʮʠʝʡ BIM, ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʦʟʜʘʸʪʩʷ ʯʝʨʪʝʞʠ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ [ʆʰʠʙʢʘ! 

ʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]. ʉʤʳʩʣ ʩʦʟʜʘʥʠʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʫʩʢʦʨʝʥʠʠ 

ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ) ʟʘ ʩʯʸʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ ʤʦʜʝʣʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʥʘʧʨʠʤʝʨ, ʪʦʣʱʠʥʳ ʠʣʠ ʤʘʪʝʨʠʘʣʘ 

ʩʪʝʥʳ) ʦʥ ʤʝʥʷʝʪʩʷ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʤʝʥʷʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʝʥʳ ʠʣʠ ʝʸ 

ʤʘʨʢʘ). 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʠ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʫʩʚʦʠʣʠ 

ʜʘʥʥʫʶ ʢʦʥʮʝʧʮʠʶ, ʪʘʢ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʶʪ ʠʥʩʪʨʫʤʝʥʪʳ çʃʠʥʠʷ ʜʝʪʘʣʠʟʘʮʠʠè, 

çʆʙʣʘʩʪʴ ʤʘʩʢʠʨʦʚʢʠè ʚʤʝʩʪʦ ʨʘʙʦʪʳ ʩ ʬʠʣʴʪʨʘʤʠ, ʦʪʦʙʨʘʞʝʥʠʝʤ ʛʨʘʬʠʢʠ ʠ ʪ. ʜ. ɽʱʸ 

ʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ çʊʝʢʩʪè ʚʤʝʩʪʦ ʠʤʝʶʱʠʭʩʷ ʚ Revit ʤʘʨʦʢ, ʩʧʦʩʦʙʥʳʭ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʪʝʢʩʪʘ ʠʟʤʝʥʷʪʴ ʦʪʦʙʨʘʞʘʝʤʳʡ ʧʘʨʘʤʝʪʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʭʦʪʷ ʧʦʜʦʙʥʳʝ 

ʩʦʟʜʘʥʥʳʝ ʩʪʫʜʝʥʪʘʤʠ ʯʝʨʪʝʞʠ, ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ ʠ ʠʜʝʥʪʠʯʥʦ, ʥʦ ʤʦʜʝʣʴ ʥʝ ʙʫʜʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʧʨʦʝʢʪʝ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʩʘʤʫ ʠʜʝʶ BIM. ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʪʫʜʝʥʪʳ ʚ ʙʫʜʫʱʝʤ ʥʝ ʩʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʨʘʙʦʯʠʝ ʟʘʜʘʯʠ, ʪʘʢ ʢʘʢ ʥʝ 

ʩʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ 

Revit. ʇʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʧʦʥʠʤʘʥʠʝ ʠʜʝʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠ 

ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʟʥʘʢʦʤʩʪʚʘ ʩ ʜʘʥʥʳʤʠ ʠʜʝʷʤʠ ʠ ʢʦʥʮʝʧʮʠʷʤʠ. 

ʇʦʩʣʝ ʫʩʚʦʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʩʪʫʜʝʥʪʘʤ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʠʟʫʯʝʥʠʶ ʠʥʪʝʨʬʝʡʩʘ 

Revit. ʇʨʠʯʸʤ ʜʝʣʘʪʴ ʵʪʦ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʝʙʦʣʴʰʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʝʢʪʘ 

(ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʪʪʝʜʞʘ) [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.], ʦʙʨʘʱʘʷ 

ʥʠʤʘʥʠʝ ʥʘ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʥʘ ʥʘʧʦʣʥʝʥʠʝ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʝʡ. ɽʱʸ ʦʜʥʦʡ ʪʝʢʫʱʝʡ ʧʨʦʙʣʝʤʦʡ 

ʚ̫ʣʷʝʪʩʷ ʘʢʮʝʥʪ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʦʪʦʙʨʘʞʝʥʠʠ ʯʝʨʪʝʞʝʡ ʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʣʣʠʟʠʡ ʚ ʧʨʦʝʢʪʝ, 

ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʦʯʝʥʴ ʚʘʞʥʦ. ʆʜʥʘʢʦ ʧʦʤʠʤʦ ʵʪʦʛʦ ʩʪʫʜʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʫʯʘʪʴ 

ʟʘʧʦʣʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ (ʠʭ ʧʦʣʦʞʝʥʠʝ, ʤʘʪʝʨʠʘʣ, ʩʪʨʫʢʪʫʨʘ, ʤʘʨʢʘ ʠ ʜʨʫʛʠʝ), 

ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʬʠʣʴʪʨʦʚ ʠ ʪ. ʜ. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʟʘʜʘʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʧʨʘʚʢʠ ʚ ʠʟʥʘʯʘʣʴʥʦʤ ʟʘʜʘʥʠʠ, ʤʦʜʝʣʠʨʫʷ ʠʟʤʝʥʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʠʪʴ ʤʘʨʢʠʨʦʚʢʫ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʷ, ʯʪʦ ʜʦʣʞʥʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʘʟʠʪʩʷ ʥʘ ʧʣʘʥʘʭ ʠ ʚ ʩʧʝʮʠʬʠʢʘʮʠʷʭ. 

ɺ ʦʙʱʝʤ, ʠʟʫʯʘʪʴ Revit ʩʪʫʜʝʥʪʘʤ ʣʫʯʰʝ ʚʩʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ. ʊʘʢ ʧʦʩʣʝ ʢʦʪʪʝʜʞʘ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʦʝʢʪ 

ʧʘʥʝʣʴʥʦʛʦ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʜʘʥʠʷ ʠʣʠ ʟʜʘʥʠʷ ʩʣʦʞʥʦʡ ʬʦʨʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʫʜʝʥʪ, 

ʚʳʧʦʣʥʷʷ ʜʘʥʥʳʝ ʧʨʦʝʢʪʳ, ʧʦʣʫʯʠʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʥʠʝ, ʛʜʝ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʯʪʦ 

ʪʦʞʝ ʦʯʝʥʴ ʚʘʞʥʦ. Revit ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦ-ʨʘʟʥʦʤʫ. ʅʘʧʨʠʤʝʨ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ çʇʦʣ/ʇʝʨʝʢʨʳʪʠʝè, 

ʠʩʧʦʣʴʟʫʷ ʩʣʦʠ, ʠʣʠ ʞʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʤʠ ʧʝʨʝʢʨʳʪʠʷʤʠ. ʆʙʘ ʧʦʜʭʦʜʘ ʠʤʝʶʪ ʧʨʘʚʦ 

ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʠ ʪʦ, ʢʘʢʦʡ ʚʳʙʨʘʪʴ, ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʝʢʪʘ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʤʫ. 

ʊʘʢʞʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʩʦʚʤʝʱʘʪʴ ʧʦʜʦʙʥʳʝ ʧʨʦʝʢʪʳ ʩ ʜʨʫʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ʚʳʧʦʣʥʷʪʴ ʧʨʦʝʢʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʜʘʥʠʷ ʚ Revit ʠ ʨʘʩʯʸʪ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʫʨʩʫ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʪʫʜʝʥʪʘʤ ʧʦʣʫʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʦʙʲʝʢʪʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʮʝʣʦʤ. 

ɽʱʸ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Revit ʚ ʩʚʷʟʢʝ ʩ ʜʨʫʛʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (Autodesk 

Navisworks, Tekla ʠ ʪ. ʜ.) ʠ ʨʘʩʯʸʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʃʀʈɸ-ʉɸʇʈ, SCAD ʠ ʪ. ʜ.), ʯʪʦʙʳ 

ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ʅʘʧʨʠʤʝʨ, ʦʙʫʯʘʪʴ ʩʪʫʜʝʥʪʦʚ ʩʪʨʦʠʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚ Revit, ʠ ʧʝʨʝʜʘʚʘʪʴ ʝʸ ʚ ʃʀʈɸ-ʉɸʇʈ ʜʣʷ ʨʘʩʯʸʪʘ. 

ʄʦʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʘʥʠʡ ʠʣʠ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʢʫʨʩʦʚ ʤʦʞʥʦ ʦʙʫʯʘʪʴ ʩʪʫʜʝʥʪʦʚ Dynamo, ʩʧʦʩʦʙʘʤ BIM-ʢʦʦʨʜʠʥʘʮʠʠ, ʨʘʙʦʪʝ ʩ 



-10- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʬʦʨʤʦʦʙʨʘʟʫʶʱʠʤʠ, ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ. ɻʦʚʦʨʷ ʦ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʝ, ʭʦʨʦʰʝʡ ʧʨʘʢʪʠʢʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʧʨʦʝʢʪʘ ʥʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ, ʘ 

ʛʨʫʧʧʦʡ ʠʣʠ ʢʦʤʘʥʜʦʡ, ʛʜʝ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʨʘʟʜʝʣ. 

ɽʱʸ ʦʜʥʠʤ ʧʫʥʢʪʦʤ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʨʷʯʠʭ ʢʣʘʚʠʰ ʩʪʫʜʝʥʪʘʤʠ 

(ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ Revit). ɻʦʨʷʯʠʝ ʢʣʘʚʠʰʠ ʩʧʦʩʦʙʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʨʘʙʦʪʫ ʚ 

ʧʨʦʛʨʘʤʤʘʭ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ɿʘʧʦʤʥʠʪʴ ʠ ʥʘʫʯʠʪʴʩʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʩʪʫʜʝʥʪʘʤ ʦʙ 

ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʜʦʙʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʙʫʯʝʥʠʶ ʩʪʫʜʝʥʪʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʇɻʉ) ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʚ Revit (ʠ ʚ ʜʨʫʛʠʭ 

ʧʨʦʛʨʘʤʤʘʭ, ʨʝʘʣʠʟʫʶʱʠʭ BIM, ʚ ʦʙʱʝʤ) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʚʝʜʸʥʥʳʭ ʚʳʰʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʜʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʚʝʨʝʥʥʳʤʠ, ʧʦʵʪʦʤʫ ʙʫʜʫʪ ʦʧʨʝʜʝʣʸʥʥʦ 

ʥʫʞʜʘʪʴʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʘʭ ʠ ʜʦʧʦʣʥʝʥʠʷʭ. ʆʜʥʘʢʦ ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʦʙʫʯʘʶʱʝʛʦ ʢʫʨʩʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ 

ʘʚʪʦʜʦʨʦʛ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ. 

ʕʬʬʝʢʪ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʫʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚʳʭ 

ʦʩʥʦʚʘʥʠʡ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘʠʙʦʣʝʝ ʜʦʣʛʦʩʨʦʯʝʥ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʡ ʩʧʦʩʦʙ 

ʫʢʨʝʧʣʝʥʠʷ ʛʣʠʥʠʩʪʳʭ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʜʦʙʘʚʢʦʡ 8% ʠʟʚʝʩʪʢʦʚʦ-ʰʣʘʢʦʚʦʛʦ ʚʷʞʫʱʝʛʦ ʥʘ ʙʘʟʝ 

ʦʪʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʜʦ 0,92.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʘ, ʦʩʥʦʚʘʥʠʝ ʘʚʪʦʜʦʨʦʛ, ʠʟʚʝʩʪʴʩʦʜʝʨʞʘʱʠʝ ʦʪʭʦʜʳ, 

ʨʝʮʠʢʣʠʥʛ. 

 

Abstract  

To increase the load-bearing capacity and reduce deformations of the soil foundations of 

highways, there are various ways of geotechnically fixing weak grounds. The effect of using chemical 

methods to stabilize the strengthening of ground foundations in road construction is the most long-

term. A resource-saving method of strengthening weak soils with the addition of 8% lime-slag binder 

based on waste allows to increase the coefficient of water resistance to 0.92. 

Keywords: strengthening of soils, the foundation of highways, lime-containing waste, 

recycling. 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -11- 

 

ʊʝʨʨʠʪʦʨʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ ʩ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʛʨʫʥʪʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ; ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʙʫʩʪʨʦʡʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʩʣʦʞʥʝʡʰʠʝ, ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ, 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʂ ʪʘʢʠʤ ʟʘʜʘʯʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʫʩʪʨʦʡʩʪʚʦ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʥʘ 

ʥʠʟʤʝʥʥʳʭ ʤʝʩʪʥʦʩʪʷʭ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʜʦʨʦʛ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʥʘ ʤʝʨʟʣʳʭ 

ʛʨʫʥʪʘʭ ʠ ʪ.ʧ. [1] ɸʢʪʫʘʣʴʥʳʤ ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʥʳʝ ʚʦʧʨʦʩʳ ʫʢʨʝʧʣʝʥʠʷ ʤʝʩʪʥʳʭ 

ʛʣʠʥʠʩʪʳʭ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʩ ʤʘʣʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʟʘʚʳʰʝʥʥʦʡ ʧʫʯʥʠʩʪʦʩʪʴʶ ʚ ʨʝʛʠʦʥʘʭ 

ʋʨʘʣʘ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ.  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʮʝʣʝʥʘ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʫʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ 

ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ.  

ʂ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʛʨʫʥʪʘʤ ʋʨʘʣʘ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʦʪʥʦʩʷʪʩʷ 

ʛʣʠʥʠʩʪʳʝ ʩʣʘʙʳʝ ʛʨʫʥʪʳ, ʥʝʛʘʪʠʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʠʭ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʫʚʣʘʞʥʝʥʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ ʩʫʱʝʩʪʚʫʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ. ɺʳʙʦʨ ʤʝʪʦʜʘ ʫʢʨʝʧʣʝʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʫʩʣʦʚʣʝʥ ʪʠʧʦʤ ʛʨʫʥʪʘ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ 

ʨʝʛʠʦʥʘ, ʫʨʦʚʥʝʤ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʪ.ʧ. ʄʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʧʦʜʨʘʟʜʝʣʷʶʪ [2] ʫʩʣʦʚʥʦ ʥʘ: ʤʝʭʘʥʠʯʝʩʢʠʝ (ʧʦʤʝʱʝʥʠʝ ʚ ʪʦʣʱʫ ʛʨʫʥʪʘ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ 

ʘʨʤʠʨʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ); ʬʠʟʠʯʝʩʢʠʝ (ʫʢʨʝʧʣʝʥʠʝ ʤʘʩʩʠʚʘ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ, ʟʘʤʦʨʘʞʠʚʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ, ʵʣʝʢʪʨʦʦʩʤʦʩʘ ʠ ʜʨ.); ʭʠʤʠʯʝʩʢʠʝ 

(ʫʣʫʯʰʝʥʠʝ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʜʦʙʘʚʢʘʤʠ).  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʤ 

ʫʢʨʝʧʣʝʥʠʠ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ: ʚʠʙʨʘʮʠʦʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ, ʘʨʤʠʨʦʚʘʥʠʝ 

ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ [3] ʠ ʜʨ. ʉʚʘʡʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ [4] ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʦʚ ʠ ʵʩʪʘʢʘʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʬʠʟʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʫʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʚ ʜʦʨʦʞʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʦ ʠʟ-ʟʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ: ʜʦʨʦʛʦʚʠʟʥʳ ʚʳʧʦʣʥʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʘ ʪʘʢʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴʶ ʵʬʬʝʢʪʘ.  

ʂʘʯʝʩʪʚʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʛʦʚʝʯʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʘʚʪʦʜʦʨʦʛ ʥʘ 

ʛʣʠʥʠʩʪʳʭ ʩʣʘʙʳʭ ʛʨʫʥʪʘʭ ʨʝʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʫʢʨʝʧʣʝʥʠʠ ʦʩʥʦʚʘʥʠʡ ʜʦʨʦʞʥʦʛʦ 

ʧʦʣʦʪʥʘ ʨʘʟʣʠʯʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ [5, 6]: ʩʪʘʙʠʣʠʟʘʮʠʷ ʠ ʧʨʠʜʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʟʘ ʩʯʝʪ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʙʘʚʦʢ ʠ ʨʝʘʛʝʥʪʦʚ, ʚʚʦʜʠʤʳʭ ʚ ʛʨʫʥʪ. ʉʣʘʙʳʝ 

ʛʨʫʥʪʳ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʪʘʙʠʣʠʟʘʪʦʨʘʤʠ, ʠʟʤʝʥʷʶʪ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʥʘ 7 %, ʨʦʩʪʝ ʧʨʦʯʥʦʩʪʠ ʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ. ʅʘ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ 

ʛʨʫʥʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʳʧʦʣʥʠʤʦʩʪʴ ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʝ ʚʩʝʛʜʘ ʦʜʥʦʟʥʘʯʥʘ ʠ ʪʨʝʙʫʝʪ 

ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ; ʥʘʧʨʠʤʝʨ, ʠʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʜʝʰʝʚʳʝ ʩʧʦʩʦʙʳ: ʙʠʪʫʤʠʟʘʮʠʷ, ʩʠʣʠʢʘʪʠʟʘʮʠʷ, ʮʝʤʝʥʪʘʮʠʷ. ʊʝʭʥʦʣʦʛʠʷ ʩʧʦʩʦʙʘ ʭʦʣʦʜʥʦʡ 

ʙʠʪʫʤʠʟʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʛʨʫʥʪ ʯʝʨʝʟ ʩʢʚʘʞʠʥʳ ʥʘʛʥʝʪʘʶʪ ʙʠʪʫʤʥʳʝ ʵʤʫʣʴʩʠʠ: 

ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʵʣʝʢʪʨʦʣʠʪʳ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʢʦʘʛʫʣʷʮʠʠ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʜʘʶʪ ʛʨʫʥʪʘʤ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ, 

ʟʘʧʦʣʥʷʷ ʤʠʢʨʦʧʦʨʳ ʠ ʪʨʝʱʠʥʳ.  
ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ, ʥʘʧʨʠʤʝʨ, ʩʠʣʠʢʘʪʠʟʘʮʠʠ, ʚ ʪʦʣʱʫ ʩʣʘʙʦʛʦ ʛʨʫʥʪʘ ʚʚʦʜʠʪʩʷ 

(ʥʘʛʥʝʪʘʝʪʩʷ) ʞʠʜʢʦʬʘʟʥʳʡ ʨʘʩʪʚʦʨ ʢʣʝʷʱʝʛʦ ʚʝʱʝʩʪʚʘ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʠʣʠʢʘʪʘ 
ʥʘʪʨʠʷ). ɻʨʫʥʪ ʠ ʩʢʣʝʠʚʘʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʧʦʩʪʝʧʝʥʥʦ ʥʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʦʙʨʘʟʫʶʪ 
ʪʚʝʨʜʦʬʘʟʥʳʡ ʤʘʩʩʠʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʉʫʱʥʦʩʪʴ 
ʪʝʭʥʦʣʦʛʠʠ ʮʝʤʝʥʪʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʟʨʫʰʝʥʠʠ ʩʣʘʙʦʛʦ ʛʨʫʥʪʘ ʠ 
ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʝʛʦ ʩ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʚ ʛʨʫʥʪ ʧʦʜ ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ; 



-12- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʛʨʫʥʪʦʙʝʪʦʥ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ 
ʧʨʦʯʥʦʩʪʥʳʤʠ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ɺ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ 
ʫʢʨʝʧʣʝʥʠʷ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʜʦʨʦʛ ʠʥʜʠʚʠʜʫʘʣʝʥ; ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʩʧʦʩʦʙ ʢʦʤʧʣʝʢʩʥʦ: ʫʯʠʪʳʚʘʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʕʬʬʝʢʪ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ 
ʩʧʦʩʦʙʦʚ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʦʥʥʦʛʦ ʫʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʚ ʜʦʨʦʞʥʦʤ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘʠʙʦʣʝʝ ʜʦʣʛʦʩʨʦʯʝʥ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʯʝʪʦʤ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ 
ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʶʨʠʜʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ 
ʩʪʘʙʠʣʠʟʘʮʠʠ ʛʣʠʥʠʩʪʳʭ ʜʦʨʦʞʥʳʭ ʧʦʣʦʪʝʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʦʣʦʜʥʦʛʦ 
ʨʝʩʘʡʢʣʠʥʛʘ: ʩʧʦʩʦʙ ʜʣʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʠ 
ʩʤʝʰʝʥʠʝʤ ʮʝʤʝʥʪʠʨʫʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚʳʭ ʦʩʥʦʚʘʥʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 
ʜʦʨʦʛ.  

ʆʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ 
ʫʚʝʣʠʯʝʥʠʝ ʵʢʦʣʦʛʠʯʥʦʩʪʠ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʮʠʢʣʠʥʛʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ 
ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʪʨʝʥʜʦʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
çɹʝʟʦʧʘʩʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʜʦʨʦʛʠè. ʅʘʧʨʠʤʝʨ, ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʳʭ 
ʨʝʩʫʨʩʦʚ ʠʟʚʝʩʪʴʩʦʜʝʨʞʘʱʠʭ ʤʥʦʛʦʪʦʥʥʘʞʥʳʭ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ 
ʩʦʜʳ [7, 8] çɹʘʰʢʠʨʩʢʘʷ ʩʦʜʦʚʘʷ ʢʦʤʧʘʥʠʷè ʧʣʘʥʠʨʫʝʪ ʢ 2033 ʛʦʜʫ ʦʯʠʩʪʠʪʴ 
ʰʣʘʢʦʥʘʢʦʧʠʪʝʣʠ (ʧʝʨʚʳʡ ʦʪʩʝʢ ʧʣʦʱʘʜʴʶ 136 ʛʘ ʙʳʣ ʚʚʝʜʝʥ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʝʱʝ 70 ʣʝʪ 
ʥʘʟʘʜ), ʟʘʪʝʤ ʥʘʯʘʪʴ ʣʘʥʜʰʘʬʪʥʫʶ ʨʝʢʫʣʴʪʠʚʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ [9].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʟʮʦʚ ʫʢʨʝʧʣʝʥʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ 
ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʛʨʫʥʪʘ ʩ ʜʦʙʘʚʢʦʡ 8% ʠʟʚʝʩʪʢʦʚʦ-ʰʣʘʢʦʚʦʛʦ ʚʷʞʫʱʝʛʦ ʥʘ ʙʘʟʝ 
ʠʟʚʝʩʪʴʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ ʩʦʜʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʨʢʝ ʄ30, ʢʦʵʬʬʠʮʠʝʥʪ 
ʚʦʜʦʩʪʦʡʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,92. ʆʧʪʠʤʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʫʢʨʝʧʣʝʥʥʦʛʦ ʛʨʫʥʪʘ ʩ ʜʦʙʘʚʢʦʡ 8% ʠʟʚʝʩʪʢʦʚʦ-ʰʣʘʢʦʚʦʛʦ ʚʷʞʫʱʝʛʦ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ 
ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʘʚʪʦʜʦʨʦʛ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

ʊʘʙʣʠʮʘ 1 

ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʫʢʨʝʧʣʝʥʥʦʛʦ ʛʨʫʥʪʘ ʩ ʜʦʙʘʚʢʦʡ 8% ʠʟʚʝʩʪʢʦʚʦ-

ʰʣʘʢʦʚʦʛʦ ʚʷʞʫʱʝʛʦ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ. 
ɺʘʨʠʘʥʪ 

ʠʩʧʦʣʥʝʥʠʷ 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʦʨʦʞʥʦʛʦ 

ʧʦʣʦʪʥʘ ʆʙʦʟʥʘʯʝʥʠʷ 

I 

 

1 ï ʩʣʦʡ ʧʦʢʨʳʪʠʷ ʦʙʨʘʙʦʪʘʥʥʳʡ ʠʟʚʝʩʪʢʦʚʦ-

ʰʣʘʢʦʚʳʤ ʚʷʞʫʱʠʤ 

2 ï ʫʢʨʝʧʣʝʥʥʳʡ ʩʣʦʡ ʦʩʥʦʚʘʥʠʷ 

ɻʉ ï ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

II  

 

1 ï ʫʢʨʝʧʣʝʥʥʳʡ ʩʣʦʡ ʧʦʢʨʳʪʠʷ 

ɻʉ ï ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʯʪʦ, ʪʝʭʥʦʣʦʛʠʯʥʦʝ ʧʦʣʫʯʝʥʠʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 

ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʪʦʥʥʘʞʥʳʭ ʠʟʚʝʩʪʴʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʤʫ ʫʢʨʝʧʣʝʥʠʶ ʩʣʘʙʳʭ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ ʜʦʨʦʞʥʦʛʦ 

ʧʦʣʦʪʥʘ ʘʚʪʦʜʦʨʦʛ.   

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʣʠʜʝʨʩʪʚʘ çʇʨʠʦʨʠʪʝʪ 2030è ɽʚʨʘʟʠʡʩʢʦʛʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʘ ʩʚʷʟʴ ʫʨʙʘʥʠʟʘʮʠʠ ʩ çʟʝʣʸʥʳʤè ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ, ʚʳʷʚʣʝʥʳ 

ʩʪʨʘʥʳ ʩ ʰʠʨʦʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʦʟʝʣʝʥʝʥʠʷ. ʊʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤʳ 

ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʟʦʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʣʝʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ çʟʝʣʝʥʦʛʦè 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʟʝʣʝʥʳʝ ʢʨʦʚʣʠ, ʟʝʣʝʥʳʝ ʵʢʨʘʥʳ, ʦʟʝʣʝʥʝʥʠʝ, 

ʛʦʨʦʜʩʢʘʷ ʫʨʙʘʥʠʟʘʮʠʷ. 

 

Abstract 

This article defines the relationship of urbanization with "green" construction, identifies 

countries with widespread use of landscaping technologies. An analysis of the problem of green 

construction in Russia was also carried out. The efficiency zones of green construction are considered, 

recommendations for more effective implementation of "green" construction are presented. 

Keywords: green construction, green roofs, green screens, landscaping, urban urbanization. 

 

ʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʳʥʝʰʥʠʭ ʛʦʨʦʜʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʫʨʙʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʦʧʫʪʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʘ ʢʨʦʤʝ 

ʪʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʤʝʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ, 

ʩʥʠʞʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ɺ ʜʘʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʘʢʪʫʘʣʠʟʫʝʪʩʷ ʚʦʧʨʦʩ ʧʦʩʣʝʜʫʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʘʛʣʦʤʝʨʘʮʠʡ, 



-14- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʧʦʷʚʠʚʰʠʭʩʷ ʚ ʭʦʜʝ ʫʨʙʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʪʦʣʢʥʫʚʰʠʭʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʤʝʩʪʝ ʩ 

ʫʛʨʦʟʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʟʝʣʝʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʪʨʝʥʜʦʤ ʚ ʫʨʙʘʥʠʟʘʮʠʠ.  

ʇʦʜ ʟʝʣʝʥʳʤ ʩʪʨʦʠʪʝʣʴʩʢʦʤ ʧʦʥʠʤʘʝʪʩʷ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʩ ʤʦʤʝʥʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʜʘʥʠʷ ʜʦ ʩʜʘʯʠ ʦʙʲʝʢʪʘ), 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʚʦʟʚʝʜʝʥʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʯʝʨʪʝ 

ʛʦʨʦʜʘ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʠʥʦʡ ʫʨʦʚʝʥʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʦ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʜʨʫʛʘʷ ʬʠʣʦʩʦʬʠʷ ʫʨʙʘʥʠʟʘʮʠʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩʫʥʦʢ 1. ʇʨʝʠʤʫʱʝʩʪʚʘ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

 

ʅʘʠʙʦʣʴʰʠʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʘʢʠʭ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥʘʭ, ʢʘʢ ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ʉʠʥʛʘʧʫʨ, ʗʧʦʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʨʳʥʦʢ çʟʝʣʝʥʦʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʃʠʜʝʨʦʤ ʚ 

ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʟʥʘʥʘ ʩʪʦʣʠʮʘ 

ʆʙʲʝʜʠʥʝʥʥʳʭ ɸʨʘʙʩʢʠʭ ʕʤʠʨʘʪʦʚ ï ɸʙʫ-ɼʘʙʠ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ 22,4 ʪʳʩ. çʟʝʣʝʥʳʭè 

ʟʜʘʥʠʡ. 

ʈʦʩʩʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʦʣʴʢʦ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ, ʪʘʢ ʢʘʢ 

ʧʨʠʤʝʥʝʥʠʝ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʥʘʯʘʣʦʩʴ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10-15 ʣʝʪ ʥʘʟʘʜ. ʊʘʢ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ çʟʝʣʝʥʳʭè ʢʨʳʰ ʚ ʄʦʩʢʚʝ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʟʜʘʥʠʝ ʉʦʶʟʘ 

ʄʦʩʢʦʚʩʢʠʭ ʘʨʭʠʪʝʢʪʦʨʦʚ, ʢʦʪʪʝʜʞʥʳʡ ʧʦʩʝʣʦʢ çEverGreenè; ʘ ʪʘʢʞʝ ʦʟʝʣʝʥʝʥʠʝ ʢʨʳʰʠ 

ʙʶʨʦ çʅʦʚʘʷ ɿʝʤʣʷè ʠ ʜʨ. ʆʙʲʝʢʪʳ çʟʝʣʝʥʦʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ, ʪʘʢʠʭ ʢʘʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʂʘʟʘʥʴ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʂʘʣʠʥʠʥʛʨʘʜ, ʊʚʝʨʴ, 

ɺʦʨʦʥʝʞ. 

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʉʳʩʦʝʚʘ ɽ.ɺ. ʠ ʄʦʩʢʚʠʪʠʥʘ ʃ.ɺ. ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʧʦ ʚʩʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ ʈʦʩʩʠʠ ʚʳʜʝʣʷʶʪ ʟʦʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

çʟʝʣʝʥʳʭè ʢʨʳʰ (ʨʠʩʫʥʦʢ 2). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʠ ʵʢʩʪʝʥʩʠʚʥʦʛʦ 

ʦʟʝʣʝʥʝʥʠʷ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʫʙʩʪʨʘʪʘ ʠ ʚʳʩʘʞʠʚʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ 

ʟʠʤʥʠʡ ʠ ʣʝʪʥʠʡ ʩʝʟʦʥʥʳʡ ʧʝʨʠʦʜ, ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʦʛʨʝʚʘ ʢʨʦʚʣʠ. 

 

 
ʈʠʩʫʥʦʢ 2. ɿʦʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

 

ɿʘʢʣʶʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʩ 

çʟʝʣʝʥʳʤʠè ʢʨʳʰʘʤʠ ʩʣʝʜʫʝʪ ʚʚʦʜʠʪʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʢʦʪʦʨʳʤʠ 

https://www.sciencedirect.com/topics/engineering/germany
https://www.sciencedirect.com/topics/engineering/japan


Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -15- 

 

ʷʚʣʷʶʪʩʷ ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʠ ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʙʫʜʝʪ ʚʦʟʨʘʩʪʘʪʴ, ʘ ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʦ- ʠ ʪʝʧʣʦʨʝʩʫʨʩʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʨʘʩʯʝʪʘʤʠ. ʅʝʵʬʬʝʢʪʠʚʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ï ʵʪʦ ʩʝʚʝʨ ʋʨʘʣʴʩʢʦʛʦ ʌʆ, ʩʝʚʝʨ ʉʠʙʠʨʩʢʦʛʦ ʌʆ, 

ʩʝʚʝʨ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʌʆ ï ʩʫʨʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʵʪʠʭ ʨʝʛʠʦʥʦʚ ʧʦʢʘ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ çʟʝʣʝʥʦʛʦè ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ. 
ʂʦʨʦʣʴ ʊ.ʆ. ʚ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʩʪʘʪʴʝ ʦʪʤʝʯʘʝʪ ʪʦ, ʯʪʦ ʩʨʝʜʠ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʘʢʪʠʚʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʠ, 
ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʝʜʣʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʫʣʫʯʰʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʦʙʱʝʝ ʦʪʩʫʪʩʪʚʠʝ ʧʦʥʠʤʘʥʠʷ ʚʘʞʥʦʩʪʠ ʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʝʣʝʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʢʘʢ ʜʣʷ ʙʠʟʥʝʩʘ, ʪʘʢ ʠ ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

ɺ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʀʦʬʬʝ ɸ.ʆ. ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʟʝʣʝʥʳʭ ʢʨʳʰ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʘ ʈʦʩʩʠʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʳ 
ʥʠʞʝ: 

- ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʪʝʯʝʢ 2 ʨʘʟʘ ʚ ʛʦʜ; 
- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʢʦʨʤʦʢ ʠʣʠ ʙʠʦʛʫʤʫʩʘ ʚ ʩʫʙʩʪʨʘʪʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʠʪʘʥʠʷ ʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ; 
- ʚ ʦʩʦʙʦ ʩʥʝʞʥʳʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʝʥʠʝ ʣʠʰʥʝʛʦ ʩʥʝʛʘ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʟʜʘʥʠʝ; 
- ʧʨʠ ʧʨʦʩʝʜʘʥʠʠ ʩʣʦʷ ʩʫʙʩʪʨʘʪʘ ʥʝʦʙʭʦʜʠʤʘ ʝʛʦ ʧʦʜʩʳʧʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʥʘ ʧʫʪʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 
ʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʦʧʠʩʘʥʥʳʝ ʚ 
ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ, ʢʘʢ ʚʥʝʜʨʝʥʠʝ 
ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʠ ʩʪʠʤʫʣʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʘ 
ʪʘʢʞʝ ʩʦʜʝʡʩʪʚʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʦʨʦʥʘʤ ʚ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ. ʉʣʝʜʦʚʘʥʠʝ ʵʪʠʤ 
ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʫʨʙʘʥʠʟʘʮʠʠ ʚ 
ʈʦʩʩʠʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ ʧʨʠʚʦʜʠʪ ʢ ʫʨʙʘʥʠʟʘʮʠʠ. ɾʠʪʝʣʠ ʤʝʛʘʧʦʣʠʩʦʚ ʩ 
ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ ʪʝʨʷʶʪ ʩʚʷʟʴ ʩ ʧʨʠʨʦʜʦʡ. ʅʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʨʘʚʥʦʚʝʩʠʷ ʧʨʦʚʦʮʠʨʫʝʪ ʜʝʬʠʮʠʪ ʟʝʣʝʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʞʠʚʠʪʴ ʤʝʩʪʦ ʧʨʦʞʠʚʘʥʠʷ ʙʝʟ 
ʧʦʪʝʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʤʦʞʥʦ ʚʝʨʪʠʢʘʣʴʥʳʤ ʦʟʝʣʝʥʝʥʠʝʤ. ʕʪʦ ʩʦʚʨʝʤʝʥʥʳʡ 
ʤʝʪʦʜ ʚʥʝʜʨʝʥʠʷ ʞʠʚʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ. 
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-16- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʉʪʘʪʴʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʦʥʮʝʧʮʠʶ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʚʪʦʨʳ 

ʘʥʘʣʠʟʠʨʫʶʪ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʫʤʥʦʛʦ ʛʦʨʦʜʘ, ʪʘʢʠʝ ʢʘʢ ʚʥʝʜʨʝʥʠʝ ʩʝʥʩʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʫʤʥʳʭ ʛʦʨʦʜʦʚ, ʚʢʣʶʯʘʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ, ʩʥʠʞʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʛʨʘʞʜʘʥ ʩ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʫʤʥʦʛʦ ʛʦʨʦʜʘ. ʈʘʙʦʪʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʘʨʪʥʝʨʩʪʚʘ ʤʝʞʜʫ 

ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ, ʙʠʟʥʝʩʦʤ ʠ ʦʙʱʝʩʪʚʦʤ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʫʤʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʝʢʪʦʚ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʤʥʳʡ ʛʦʨʦʜ, ʨʘʟʚʠʪʠʝ, ʪʝʭʥʦʣʦʛʠʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʠʥʪʝʨʥʝʪ ʚʝʱʠ. 

 

Abstract 

The article explores the concept of a smart city as an innovative approach to managing and 

organizing the urban environment using advanced technologies. The authors analyze key aspects of a 

smart city, such as the implementation of sensor technologies, data collection and analysis, cloud 

computing, and the Internet of Things. The article also discusses the benefits of smart cities, including 

increased resource management efficiency, improved quality of life for citizens, reduced 

environmental impact, and enhanced security. Special attention is given to issues of data privacy and 

security, as well as citizen interaction with smart city infrastructure. The work underscores the 

importance of partnerships between government, business, and society for the successful 

implementation of smart urban projects. 

Keywords: smart city, development, technologies, infrastructure, Internet of Things. 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʥʘ ʬʦʥʝ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʥʷʪʠʝ "ʫʤʥʳʡ 

ʛʦʨʦʜ" ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʫʤʥʳʝ ʛʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ, ʥʦ ʠ ʩʨʝʜʳ, ʩʧʦʩʦʙʥʳʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʫʧʨʘʚʣʝʥʠʝ, ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʩʫʨʩʳ. 

ʉʫʪʴ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝʛʨʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʪʝʨʥʝʪʘ 

ʚʝʱʝʡ, ʩʝʥʩʦʨʦʚ ʠ ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʫʤʥʦʡ, ʫʩʪʦʡʯʠʚʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʠʚʥʦʩʠʪ ʠʥʥʦʚʘʮʠʠ ʚ ʪʘʢʠʝ ʦʙʣʘʩʪʠ, ʢʘʢ 

ʪʨʘʥʩʧʦʨʪ, ʵʥʝʨʛʝʪʠʢʘ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʛʨʘʞʜʘʥ ʩ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ ʢʦʥʮʝʧʮʠʠ ʫʤʥʦʛʦ ʛʦʨʦʜʘ, 

ʚʳʷʚʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʛʦ ʚʥʝʜʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ ʚʳʟʦʚʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʵʪʦʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ. ʇʫʪʝʤ ʠʟʫʯʝʥʠʷ ʫʩʧʝʰʥʳʭ ʢʝʡʩʦʚ 

ʠ ʧʨʠʤʝʨʦʚ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʤʳ ʩʪʨʝʤʠʤʩʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʧʦʥʷʪʴ, ʢʘʢ ʫʤʥʳʝ ʛʦʨʦʜʘ 

ʤʦʛʫʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʰʘʛʦʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʛʦ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʛʘʨʤʦʥʠʯʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ. 

ʈʘʟʚʠʪʠʝ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʦʭʚʘʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʦʧʪʠʤʠʟʘʮʠʶ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ ʛʨʘʞʜʘʥ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʚʢʣʶʯʘʶʪ: 

ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ IoT (ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ): ɺʥʝʜʨʝʥʠʝ ʩʝʥʩʦʨʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, 

ʩʚʷʟʘʥʥʳʭ ʚ ʩʝʪʴ, ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʪʨʘʥʩʧʦʨʪ, 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʩʦʩʪʦʷʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪ.ʜ. 

ʉʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ: ʈʘʟʨʘʙʦʪʢʘ ʤʦʱʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʨʦʜʩʢʠʤ ʫʧʨʘʚʣʝʥʮʘʤ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -17- 

 

ʋʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ: ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ, ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʢʦʚʢʘʤʠ, ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʦʢ. ʆʧʳʪ ʛʦʨʦʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʥʝ ʫʚʝʣʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʤʘʛʠʩʪʨʘʣʝʡ, ʘ ʚʥʝʜʨʷʪʴ çʫʤʥʳʡè ʪʨʘʥʩʧʦʨʪ, ʦʩʥʘʱʸʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.] 

ʊʘʢʞʝ ʫʤʥʳʡ ʪʨʘʥʩʧʦʨʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʥʦ 

ʠ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʜʚʠʞʝʥʠʷ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʠʜʝʦʬʠʢʩʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʪ. ʜ. [ʆʰʠʙʢʘ! 

ʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]. 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʘ 

ʪʘʢʞʝ ʦʧʪʠʤʠʟʠʨʫʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ. 

ʋʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ: ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʩʙʦʨʦʤ, ʧʝʨʝʨʘʙʦʪʢʦʡ ʠ ʫʪʠʣʠʟʘʮʠʝʡ ʦʪʭʦʜʦʚ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ: ʇʝʨʝʭʦʜ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʩʝʨʚʠʩʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʫʜʦʙʩʪʚʦ ʜʣʷ ʛʨʘʞʜʘʥ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ. [3] 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ: ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʜʝʞʥʫʶ ʟʘʱʠʪʫ ʜʘʥʥʳʭ ʛʨʘʞʜʘʥ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪ ʢʠʙʝʨʫʛʨʦʟ ʠ 

ʜʨʫʛʠʭ ʫʛʨʦʟ. 

ʉʦʟʜʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ: ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʟʦʥ ʩ 

ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʬʦʨʪʘ, ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʞʠʪʝʣʝʡ. 

ɺʦʚʣʝʯʝʥʠʝ ʛʨʘʞʜʘʥ: ʉʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ 

ʞʠʪʝʣʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʠʭ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. 

ʇʘʨʪʥʝʨʩʪʚʦ ʤʝʞʜʫ ʩʝʢʪʦʨʘʤʠ: ʉʦʜʨʫʞʝʩʪʚʦ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʙʠʟʥʝʩʘ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʢʦʥʮʝʧʮʠʷ ʫʤʥʦʛʦ ʛʦʨʦʜʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʨʷʜʦʤ ʚʳʟʦʚʦʚ ʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ: 

ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʘʥʥʳʭ: ʉʙʦʨ ʠ ʭʨʘʥʝʥʠʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ 

ʣʠʯʥʳʭ ʜʘʥʥʳʭ ʛʨʘʞʜʘʥ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʳʝ ʨʠʩʢʠ ʚ ʧʣʘʥʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ɿʘʱʠʪʘ ʦʪ ʢʠʙʝʨʘʪʘʢ, ʫʪʝʯʝʢ ʜʘʥʥʳʭ ʠ ʥʝʧʨʘʚʦʤʝʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʠʥʚʝʩʪʠʮʠʠ: ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʤʥʳʭ ʛʦʨʦʜʦʚ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ ʠ 

ʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʛʦʨʦʜʦʚ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ: ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤʘʪʠʚʦʚ ʜʣʷ ʪʝʭʥʦʣʦʛʠʡ ʫʤʥʳʭ 

ʛʦʨʦʜʦʚ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʠʭ ʚʥʝʜʨʝʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʉʦʮʠʘʣʴʥʳʝ ʠ ʵʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ: ʇʨʦʮʝʩʩʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʙʝʩʧʦʢʦʡʩʪʚʦ ʚ ʦʙʱʝʩʪʚʝ ʠʟ-ʟʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʫʛʨʦʟ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʵʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʪʨʦʣʝʤ ʠ 

ʤʦʥʠʪʦʨʠʥʛʦʤ ʛʨʘʞʜʘʥ. 

ʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ: ɺʥʝʜʨʝʥʠʝ ʫʤʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʨʝʙʫʝʪ ʢʘʨʜʠʥʘʣʴʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʞʠʟʥʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ 

ʧʨʠʚʣʝʯʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʘʢʪʠʚʥʦʤʫ ʫʯʘʩʪʠʶ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʘʩʧʝʢʪʘʤʠ. 

ʎʠʬʨʦʚʦʡ ʨʘʟʨʳʚ: ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʷʚʣʝʥʠʶ ʮʠʬʨʦʚʦʛʦ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʣʦʷʤʠ ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʨʦʜʘʤʠ. 

[4] 



-18- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ: ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ ʫʚʝʣʠʯʝʥʠʷ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʉʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ: ʋʧʨʘʚʣʝʥʠʝ ʩʣʦʞʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʤʥʦʛʦ ʛʦʨʦʜʘ 

ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʵʪʠʭ ʚʳʟʦʚʦʚ ʪʨʝʙʫʝʪ ʩʦʚʤʝʩʪʥʳʭ ʫʩʠʣʠʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʚʥʝʜʨʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʫʤʥʳʤʠ ʛʦʨʦʜʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ. [5] 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʢʦʥʮʝʧʮʠʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʭʚʘʪʳʚʘʶʱʠʡ ʧʫʪʴ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʛʦʨʦʜʩʢʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʘʥʘʣʠʪʠʢʘ 

ʜʘʥʥʳʭ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʰʝʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʚ ʛʦʨʦʜʘʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʰʠʨʥʳʝ ʧʝʨʩʧʝʢʪʠʚʳ, ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʫʤʥʳʝ ʛʦʨʦʜʘ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʚʳʟʦʚʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ, ʬʠʥʘʥʩʦʚʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ, ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʇʨʝʦʜʦʣʝʥʠʝ ʵʪʠʭ 

ʧʨʝʧʷʪʩʪʚʠʡ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʦʡ ʛʦʪʦʚʥʦʩʪʠ, ʥʦ ʠ ʦʙʰʠʨʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʤʝʞʜʫ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʙʠʟʥʝʩʦʤ ʠ ʛʨʘʞʜʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ [ʆʰʠʙʢʘ! 

ʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʫʤʥʳʝ ʛʦʨʦʜʘ ʥʝ ʪʦʣʴʢʦ ʚʦʧʣʦʱʘʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʥʥʦʚʘʮʠʠ, ʥʦ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, 

ʩʦʜʝʡʩʪʚʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʛʨʘʞʜʘʥʘʤʠ. ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʧʨʠʥʮʠʧʳ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʫʤʥʳʭ ʛʦʨʦʜʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, 

ʤʳ ʤʦʞʝʤ ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʦʟʜʘʥʠʶ ʛʘʨʤʦʥʠʯʥʳʭ ʛʦʨʦʜʦʚ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʠ ʩʣʫʞʘʪ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʘ ʛʦʨʦʞʘʥʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʚʦʝʛʦ 

ʦʢʨʫʞʝʥʠʷ. ʋʤʥʳʝ ʛʦʨʦʜʘ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʜʦʩʪʠʞʝʥʠʝ, ʥʦ ʠ ʰʘʥʩ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʩʦʜʝʡʩʪʚʠʷ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʩʦʟʜʘʥʠʷ ʛʦʨʦʜʦʚ ʙʫʜʫʱʝʛʦ. 
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Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -19- 
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Abstract 

Article analyzes the architectural and planning solutions of the elite residential complex 

ñTumar Exclusiveò in order to identify the criteria for residential structures of this class. 
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apartment, room, design. 
 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠʣʩʷ ʩʧʨʦʩ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʘ. ɾʠʣʳʝ 
ʢʦʤʧʣʝʢʩʳ, ʦʪʚʝʯʘʶʱʠʝ ʥʘ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʩʦʢʦʤʫ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ, ʥʦʩʷʪ 
ʩʪʘʪʫʩ çʵʣʠʪʥʳʡè.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʦʙʣʝʤʝ ʫʩʣʦʚʥʳʭ ʠ 
ʧʨʠʤʠʪʠʚʥʳʭ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʵʣʠʪʥʦʩʪʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʦʣʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʪʨʝʙʦʚʘʥʠʡ. ɼʘʥʥʳʝ ʦʪʣʠʯʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʣʠʪʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʥʝ ʠʤʝʝʪ ʜʦʣʞʥʦʛʦ 
ʫʨʦʚʥʷ ʢʦʤʬʦʨʪʘ, ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʢʦʥʢʫʨʝʥʪʘʤʠ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʥʠʟʢʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 
ʦʢʫʧʘʝʤʦʩʪʠ, ʚʳʤʠʨʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʟʘʤʳʩʣʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʯʠʩʣʝʥʥʦʤʫ 
ʫʤʝʥʴʰʝʥʠʶ ʘʫʜʠʪʦʨʠʠ ʥʘ ʣʦʢʘʣʴʥʦʤ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʜʦʣʞʥʳ 
ʙʳʪʴ ʩʦʟʜʘʥʳ ʥʦʚʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʩʪʨʘʥʷʪʴ ʚʩʝ 
ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʞʠʣʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ [1]. 

ʇʫʪʝʤ ʘʥʘʣʠʟʘ ʤʥʦʞʝʩʪʚʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʉʇ ʈʂ 3. 
02- 101- 2012, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 
ʩʦʚʨʝʤʝʥʥʳʤ ʵʣʠʪʥʳʤ ʞʠʣʳʤ ʢʦʤʧʣʝʢʩʘʤ ʩʦʟʜʘʝʪ ʧʨʠʤʠʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʪʨʫʢʪʫʨʝ 
ʠʭ ʘʨʭʠʪʝʢʪʫʨʥʦï ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʘʨʭʠʪʝʢʪʫʨʥʦï ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʠ ʠʥʞʝʥʝʨʥʦï 
ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  

ʄʥʦʛʠʝ ʚʳʩʦʪʥʳʝ ʞʠʣʳʝ ʢʦʤʧʣʝʢʩʳ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʩʚʦʡ ʢʣʘʩʩ 
ʢʦʤʬʦʨʪʥʦʩʪʠ ʠ çʢʦʤʧʝʥʩʠʨʫʶʪè ʥʝʭʚʘʪʢʫ ʧʨʠʜʦʤʦʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ 
ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʡʦʥʘ ʛʦʨʦʜʘ, ʚ ʚʠʜʝ ʧʘʨʢʦʚ, ʙʫʣʴʚʘʨʦʚ, ʦʙʱʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ 
ʢʫʣʴʪʫʨʥʳʭ ʤʝʩʪ, ʰʢʦʣ ʠ ʜʝʪʩʢʠʭ ʩʘʜʦʚ, ʙʦʣʴʥʠʮ [2]. 

ʅʘ ʧʨʠʤʝʨʝ ʠʟʫʯʝʥʠʷ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ Tumar Exclusive ʤʳ ʧʦʧʳʪʘʝʤʩʷ ʨʘʟʦʙʨʘʪʴʩʷ 
ʩ ʢʣʶʯʝʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʞʠʣʴʷ.  

ɼʘʥʥʳʡ ʵʣʠʪʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʦʜʝ ɸʩʪʘʥʘ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɸ. 
ʊʦʢʧʘʥʦʚʘ ʠ ʧʝʨʝʫʣʦʢ ʊʘʩʰʦʢʳ. ʀʩʭʦʜʷ ʠʟ ʊʕʇ- ʦʚ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, 
ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 0.73 ʛʘ. , ʘ ʧʣʦʱʘʜʴ ʟʘʩʪʨʦʡʢʠ 4980 ʢʚ. ʤ. ʇʨʦʝʢʪʠʨʫʝʤʳʡ 
ʫʯʘʩʪʦʢ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʜʚʦʨʘ ʩ ʙʣʦʢʘʤʠ ʵʪʘʞʥʦʩʪʴʶ 1, 2, 7, 9, 16 ʵʪʘʞʝʡ. ʂʦʤʧʣʝʢʩʳ 
ʠʤʝʶʪ ʥʘʜʟʝʤʥʳʡ ʦʜʥʦʵʪʘʞʥʳʡ ʧʘʨʢʠʥʛ ʩ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʢʨʦʚʣʝʡ. ʕʢʩʧʣʫʘʪʠʨʫʝʤʘʷ 
ʢʨʦʚʣʷ ʧʦ ʩʪʠʣʦʙʘʪʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʤʠ ʜʚʦʨʘʤʠ ʚ ʩʦʩʪʘʚʝ: ʜʝʪʩʢʠʭ ʧʣʦʱʘʜʦʢ, 
ʩʧʦʨʪʠʚʥʳʭ ʧʣʦʱʘʜʦʢ, ʟʦʥ ʜʣʷ ʦʪʜʳʭʘ ʞʠʪʝʣʝʡ ʢʦʤʧʣʝʢʩʘ. ʇʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʢʨʦʚʣʠ 
ʧʘʨʢʠʥʛʘ , ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʜʚʦʨʦʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʟʝʣʝʥʝʥʠʝ. ɺ ʙʣʦʢʘʭ ʥʘ ʫʨʦʚʥʝ 1-ʛʦ 
ʵʪʘʞʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚʩʪʨʦʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚʳʩʦʪʦʡ 6.0 ʤ. ʊʘʢʞʝ 
ʤʝʞʜʫ ʞʠʣʳʤʠ ʙʣʦʢʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʜʝʣʴʥʦʩʪʦʷʱʠʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʟʜʘʥʠʷ ʚʳʩʦʪʦʡ 4.2 ʤ. 
ɺʳʩʦʪʘ ʪʠʧʦʚʳʭ ʞʠʣʳʭ ʵʪʘʞʝʡ ʩʦʩʪʘʚʣʷʝʪ 3.3 ʤ. ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ ʧʨʦʝʢʪʘ ʚʳʧʦʣʥʝʥ ʚ 
ʷʨʢʠʭ ʮʚʝʪʘʭ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʠʟʫʘʣʴʥʦʤ ʚʦʩʧʨʠʷʪʠʠ ʢʦʤʧʣʝʢʩʘ ʢʘʢ ʩ 
ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ, ʪʘʢ ʠ ʚ ʢʦʤʧʦʟʠʮʠʠ ʙʣʠʟʨʘʩʧʦʣʦʞʝʥʥʳʭ ʞʠʣʳʭ ʥʦʚʦʩʪʨʦʝʢ. 
ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʚ ʧʘʨʢʠʥʛʝ ʩʦʩʪʘʚʣʷʝʪ 216, ʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʨʪʠʨ 170 
(ʈʠʩ 1). 

 



-20- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʕʣʠʪʥʳʡ ʞʠʣʦʡ ʢʦʤʧʣʝʢʩ çTumar Exclusiveè. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʘʨʭʠʪʝʢʪʫʨʥʦï ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ ʜʘʥʥʦʤʫ ʞʠʣʦʤʫ 

ʢʦʤʧʣʝʢʩʫ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʪʴ ʩʪʘʪʫʩ çʵʣʠʪʥʳʡè. ɺ ʢʚʘʨʪʠʨʘʭ ʤʥʦʛʠʭ ʠʟ ʙʣʦʢʦʚ ʦʪʩʫʪʩʪʚʫʶʪ 

ʪʘʢʠʝ ʚʘʞʥʳʝ ʢʦʤʥʘʪʳ, ʢʘʢ ʤʘʩʪʝʨï ʩʧʘʣʴʥʠ, ʛʘʨʜʝʨʦʙʥʳʝ ʫ ʚʭʦʜʥʦʡ ʜʚʝʨʠ, ʚʤʝʩʪʦ ʥʠʭ ʝʩʪʴ 

ʤʝʩʪʘ ʜʣʷ ʰʢʘʬʦʚ; ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʷʚʣʝʥʥʳʤ ʢʚʘʜʨʘʪʫʨʘʤ ʢʦʤʥʘʪ ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ 

ʞʠʣʴʷ: ʧʦ ʜʘʥʥʳʤ ʉʇ ʈʂ 3. 02- 101- 2012, ʨʘʟʤʝʨ ʞʠʣʦʡ ʧʣʦʱʘʜʠ ʥʘ 1- ʛʦ ʯʝʣʦʚʝʢʘ ʜʣʷ 1- ʛʦ 

ʢʣʘʩʩʘ ʵʣʠʪʥʦʩʪʠ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 25 ʢʚ. ʤ. ; ʤʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʢʫʭʦʥʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʥʝ ʤʝʥʝʝ 18 ʢʚ. ʤ. ; ʧʨʠʭʦʞʠʝ ʚ ʢʚʘʨʪʠʨʘʭ ʥʝ ʠʤʝʶʪ ʵʣʠʪʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ 

ʢʚʘʨʪʠʨʝ ʠ ʠʤʝʶʪ ʤʘʣʫʶ ʢʚʘʜʨʘʪʫʨʫ; ʪʠʧʦʚʳʝ ʩʘʥʠʪʘʨʥʳʝ ʫʟʣʳ; ʧʨʠʤʠʪʠʚʥʦʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʤʝʱʝʥʠʡ; ʥʘʣʠʯʠʝ ʣʝʪʥʠʭ ʧʦʤʝʱʝʥʠʡ 

(ʙʘʣʢʦʥʦʚ, ʪʝʨʨʘʩ, ʣʦʜʞʠʡ, ʚʝʨʘʥʜ) ʜʦʣʞʥʦ ʙʳʪʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʦʤʥʘʪ, ʚʢʣʶʯʘʷ ʢʫʭʦʥʥʳʝ 

ʧʦʤʝʱʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʟʜʘʥʠʝʤ; ʢʚʘʨʪʠʨʳ ʩʦ ʩʚʦʙʦʜʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʧʦ ʞʝʣʘʥʠʷʤ ʜʣʷ 

ʞʠʣʴʮʘ (ʈʠʩ. 2).  

 
ʈʠʩʫʥʦʢ 2. ʇʣʘʥ ʪʠʧʦʚʦʛʦ ʵʪʘʞʘ, ʙʣʦʢ 2. ʀʟ ʵʩʢʠʟʥʦʛʦ ʧʨʦʝʢʪʘ ˉ 20016567 ʦʪ 28. 10. 2022ʛ. 

 

ʊʘʢʞʝ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʨʪʠʨ ʥʘ ʵʪʘʞʝ, ʢʦʪʦʨʦʝ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʩʢʦʤʬʦʨʪ ʜʣʷ ʞʠʪʝʣʝʡ ʚ ʚʠʜʝ ʰʫʤʘ ʠ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʣʠʬʪʘ. ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʦʜʥʦʢʦʤʥʘʪʥʳʭ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ. ʊʘʢʞʝ ʚ ʢʦʨʠʜʦʨʝ ʥʘ 

ʣʝʩʪʥʠʯʥʦʡ ʧʣʦʱʘʜʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʩʪʘ ʜʣʷ ʢʦʣʷʩʦʢ. 

ʅʦ ʪʘʢʞʝ, ʧʨʠ ʘʥʘʣʠʟʝ ʜʘʥʥʦʛʦ ʵʣʠʪʥʦʛʦ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʙʳʣʦ ʟʘʤʝʯʝʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʩʪʦʠʥʩʪʚ, ʢʦʪʦʨʦʝ ʠ ʚʳʜʝʣʷʶʪ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʜʦʤʦʚ: 

ʅʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʩ ʢʚʘʨʪʠʨʘʤʠ ʙʦʣʴʰʦʡ ʢʚʘʜʨʘʪʫʨʳ. ʕʪʦ ʷʚʣʷʝʪʩʷ 

ʠʜʝʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʨʘʟʜʝʣʝʥʠʷ ʦʜʥʦʢʦʤʥʘʪʥʳʭ ʠ ʜʚʫʭʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʦʪ 

ʪʨʝʭʢʦʤʥʘʪʥʳʭ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʛʨʘʜʘʮʠʠ ʩʪʝʧʝʥʝʡ ʵʣʠʪʥʦʩʪʠ ʚ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ. ɼʘʥʥʘʷ 

ʠʜʝʷ ʧʦʟʚʦʣʠʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʤʝʞʜʫ ʞʠʣʴʮʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʮʠʘʣʴʥʦ- ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ. 

ɸʨʭʠʪʝʢʪʫʨʥʦï ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʵʣʠʪʥʦʛʦ ʢʣʘʩʩʘ ʞʠʣʴʷ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ 

ʚ ʩʝʙʷ ʧʣʘʥʠʨʦʚʢʫ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʥʘʪ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ.  ɺ ʜʘʥʥʦʤ ʞʠʣʦʤ ʢʦʤʧʣʝʢʩʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʘʯʝʯʥʳʝ ʠ ʢʣʘʜʦʚʳʝ 

ʢʦʤʥʘʪʳ ʚ ʪʨʸʭʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨʘʭ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -21- 

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʥʠʨʦʚʦʢ ʪʦʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʨʫʢʪʫʨʝ ʵʣʠʪʥʦʛʦ ʞʠʣʴʷ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʙʦʣʴʰʠʡ ʚʳʙʦʨ ʢʚʘʨʪʠʨ ʜʣʷ ʞʠʣʴʮʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʝʛʦ ʞʝʣʘʥʠʷʤ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦʤʠʤʦ ʙʣʦʢʦʚ ʩ ʢʚʘʨʪʠʨʘʤʠ ʙʦʣʴʰʦʡ ʢʚʘʜʨʘʪʫʨʳ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ 

ʜʚʫʭʫʨʦʚʥʝʚʳʝ ʢʚʘʨʪʠʨʳ ʩ ʛʦʩʪʠʥʳʤʠ ʚʳʩʦʪʦʡ ʚ ʜʚʘ ʵʪʘʞʘ.  

ɺ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʷʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʣʘʥʠʨʦʚʦʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʪʘʢ, ʯʪʦʙʳ ʠʤʝʪʴ ʭʦʪʴ ʦʜʥʦ ʧʦʤʝʱʝʥʠʝ, ʩʤʦʪʨʷʱʝʝ ʥʘ ʶʛ. ʅʝ ʞʠʣʳʝ ʞʝ 

ʧʦʤʝʱʝʥʠʷ ʯʘʱʝ ʦʨʠʝʥʪʠʨʫʶʪ ʥʘ ʩʝʚʝʨ, ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ ʫʤʝʥʴʰʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ. 

ʀʥʩʦʣʷʮʠʷ ʩʧʘʣʝʥ ʧʨʦʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚʝʨʭʥʝʛʦ ʩʚʝʪʘ ʩ ʶʞʥʦʡ ʩʪʦʨʦʥʳ, ʘ ʪʝʧʣʦ 

ʙʣʘʛʦʜʘʨʷ ʪʝʧʣʳʤ ʧʦʣʘʤ [3]. 

ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʣʘʥ ʜʦʤʘ, ʚ ʢʦʪʦʨʦʤ ʭʦʪʷ ʙʳ ʦʜʥʘ ʢʚʘʨʪʠʨʘ ʦʙʨʘʱʝʥʘ 

ʮʝʣʠʢʦʤ ʥʘ ʩʝʚʝʨ ʠʣʠ ʣʠʰʝʥʘ ʩʦʣʥʮʘ ʠʟ-ʟʘ ʦʪʙʨʘʩʳʚʘʝʤʦʡ ʥʘ ʥʝʝ ʪʝʥʠ, ʜʦʣʞʝʥ ʙʳʪʴ 

ʨʝʰʠʪʝʣʴʥʦ ʦʪʚʝʨʛʥʫʪ. ʅʝʦʙʭʦʜʠʤʦ ʪʨʝʙʦʚʘʪʴ ʦʪ ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ ʧʨʦʝʢʪ, ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ʠ ʚ ʟʠʤʥʝʝ ʩʦʣʥʮʝʩʪʦʷʥʠʝ ʠʥʩʦʣʷʮʠʷ ʙʫʜʝʪ ʧʨʦʥʠʢʘʪʴ ʚ ʢʘʞʜʫʶ 

ʢʚʘʨʪʠʨʫ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ ʤʠʥʠʤʫʤ ʜʚʫʭ ʯʘʩʦʚ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʜʘʥʥʦʛʦ ʵʣʠʪʥʦʛʦ ʞʠʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʫʛʦʣ ʠ ʨʘʟʤʝʨ ʦʢʦʥ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʩʦʣʷʮʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʞʠʣʴʮʘʤ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʧʦʣʫʯʘʪʴ ʥʫʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ [4]. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʚʳʷʚʣʝʥʠʶ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʵʣʠʪʥʦʛʦ ʞʠʣʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʘʣʠʯʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ 

ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʞʠʣʴʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʫʣʫʯʰʘʪ 

ʘʨʭʠʪʝʢʪʫʨʥʦï ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʵʣʠʪʥʳʭ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ. 
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ɸʥʥʦʪʘʮʠʷ  

ʅʘ ʦʩʥʦʚʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʚ ʩʪʘʪʴʝ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʜʨʫʛʠʭ ʩʪʨʘʥ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʩʧʦʩʦʙʳ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʦʣʝʝ 

ʫʩʪʦʡʯʠʚʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʛʦʨʦʜʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʪʨʘʪʝʛʠʷ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

Abstract 

Based on foreign experience, the article identifies key points that can be applied in the urban 

planning practice of other countries, and also proposes methods of strategic planning that can influence 

the formation of more sustainable and high-quality cities. 

Keywords: planning, strategy, urban planning, sustainable development, quality of life, 

infrastructure. 

 



-22- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ɺ ʩʠʩʪʝʤʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʷ ʪʝʢʫʱʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʮʝʣʝʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʘ ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʣʘʥʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʟʘʜʘʥʥʳʭ ʮʝʣʝʡ. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ï ʢʣʶʯʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʜʘʧʪʘʮʠʠ ʛʦʨʦʜʦʚ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤʠ ʠ ʫʣʫʯʰʝʥʠʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ ʥʘʤ ʜʦʩʪʫʧʝʥ ʦʧʳʪ ʫʜʘʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ.  ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʛʘʪʳʡ ʠʩʪʦʯʥʠʢ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʧʨʠʤʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʠ ʧʨʠʤʝʥʝʥʳ ʚ ʜʨʫʛʦʤ ʢʦʥʪʝʢʩʪʝ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʘʩʧʝʢʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʢ ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ: 

1. ʋʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʨʘʟʚʠʪʠʠ. 

2. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

3. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚ ʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ. 

4. ɺʥʝʜʨʝʥʠʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʚ ʩʪʨʘʪʝʛʠʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʘ.  

5. ʋʯʝʪ ʠ ʩʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ.  

ʋʯʘʩʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʘʢʪʠʚʥʦʝ ʚʢʣʶʯʝʥʠʝ ʞʠʪʝʣʝʡ, ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʚ ʧʨʦʮʝʩʩ 

ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʡ, ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʨʝʰʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ʕʪʦʪ ʧʦʜʭʦʜ 

ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʜʝʤʦʥʩʪʨʘʮʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʞʠʜʘʥʠʷʤ ʛʨʘʞʜʘʥ.  

ʂʦʧʝʥʛʘʛʝʥ, ʩʪʦʣʠʮʘ ɼʘʥʠʠ, ʠʟʚʝʩʪʝʥ ʩʚʦʝʡ ʫʩʧʝʰʥʦʡ ʤʦʜʝʣʴʶ ʫʯʘʩʪʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʧʨʦʚʦʜʷʪʩʷ ʦʙʰʠʨʥʳʝ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʩʣʫʰʘʥʠʷ ʧʦ ʚʩʝʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʘʤ ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ. ɺ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʦʮʠʘʣʴʥʳʭ ʦʧʨʦʩʦʚ, ʛʜʝ ʞʠʪʝʣʠ ʤʦʛʣʠ ʚʳʨʘʟʠʪʴ ʩʚʦʠ ʤʥʝʥʠʷ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʦʚʘʥʳ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʢʦʥʩʫʣʴʪʘʮʠʠ. ʊʘʢʘʷ ʧʨʘʢʪʠʢʘ ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʭ ʚʝʣʦʩʠʧʝʜʥʳʭ ʜʦʨʦʞʝʢ 

ʠ ʧʝʰʝʭʦʜʥʳʭ ʟʦʥ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɺ ʇʦʨʪʣʝʥʜʝ, ʰʪʘʪ ʆʨʝʛʦʥ, ʚ ʉʐɸ, ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʧʨʘʢʪʠʢʫʶʪʩʷ ʠʥʠʮʠʘʪʠʚʳ ʧʦ 

ʫʯʘʩʪʠʶ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʛʦʨʦʜʘ. ɿʜʝʩʴ ʨʘʟʨʘʙʦʪʘʥʘ ʫʥʠʢʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʫʯʘʩʪʠʝ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʙʠʟʥʝʩʘ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʫʣʫʯʰʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. ʆʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʤʝʩʪʥʳʡ ʧʨʦʝʢʪ "ɿʝʣʝʥʳʝ ʢʨʳʰʠ", ʚʦʧʣʦʱʝʥʥʳʡ ʚ 

ʨʝʘʣʴʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʛʦʨʦʞʘʥ, ʘʨʭʠʪʝʢʪʦʨʦʚ ʠ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ. ʕʪʠ ʢʨʳʰʠ 

ʩʪʘʣʠ ʫʥʠʢʘʣʴʥʳʤʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʛʜʝ ʞʠʪʝʣʠ ʤʦʛʫʪ ʦʪʜʦʭʥʫʪʴ, 

ʥʘʩʣʘʜʠʪʴʩʷ ʚʠʜʦʤ ʥʘ ʛʦʨʦʜ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʚʳʨʘʱʠʚʘʥʠʠ ʨʘʩʪʝʥʠʡ.  

ʄʥʦʛʠʝ ʟʘʨʫʙʝʞʥʳʝ ʩʪʨʘʥʳ ʘʢʪʠʚʥʦ ʠʥʪʝʛʨʠʨʫʶʪ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʩʚʦʠ ʩʪʨʘʪʝʛʠʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʠʜʥʳʭ ʧʨʠʤʝʨʦʚ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʛʦʨʦʜ ʆʩʣʦ ï ʩʪʦʣʠʮʫ ʅʦʨʚʝʛʠʠ. ɺ 1998 ʛʦʜʫ ʛʨʫʧʧʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʅʦʨʚʝʛʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ "ʏʝʣʦʚʝʢ, 

ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ". ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʧʨʦʛʨʘʤʤʳ 

ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɹʳʣʠ 

ʟʘʪʨʦʥʫʪʳ ʪʘʢʠʝ ʩʬʝʨʳ ʥʘʫʢʠ, ʢʘʢ ʩʦʮʠʦʣʦʛʠʷ, ʵʢʦʥʦʤʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ, ʘʥʪʨʦʧʦʣʦʛʠʷ, 

ʘʨʭʠʪʝʢʪʫʨʘ, ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ ʠ ʪ.ʜ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʛʦʨʦʞʘʥ ʜʦʣʞʥʦ ʟʘʢʣʘʜʳʚʘʪʴʩʷ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʛʦʨʦʜʘ. ʊʝʧʝʨʴ ʛʦʨʦʜʩʢʠʝ ʚʣʘʩʪʠ ʧʨʦʚʦʜʷʪ ʘʢʪʠʚʥʫʶ 

ʧʦʣʠʪʠʢʫ ʩʦʭʨʘʥʝʥʠʷ ʦʟʝʣʝʥʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ. ʅʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʜʚʠʥʫʪʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʟʝʣʝʥʳʭ ʟʦʥ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ ʦʢʘʟʳʚʘʶʪ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -23- 

 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʅʦʨʚʝʛʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʦʜʦʚ ʠ ʨʘʟʫʤʥʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ ʨʝʩʫʨʩʦʚ.  
ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʟʘʨʫʙʝʞʥʳʝ ʛʦʨʦʜʘ ʧʨʦʭʦʜʷʪ ʵʪʘʧ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʥʮʝʧʮʠʡ ʚ ʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʘ. ʇʨʦʛʨʘʤʤʘ çʫʤʥʦʛʦ ʛʦʨʦʜʘè - 
ʷʨʢʠʡ ʧʨʠʤʝʨ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʪʨʘʥʳ-
ʣʠʜʝʨʳ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʂʠʪʘʡ ʠ ʉʠʥʛʘʧʫʨ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʠʭ ʚ 
ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʆʧʳʪ ʉʠʥʛʘʧʫʨʘ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʦʛʦ ʫʞʝ ʫʩʧʝʰʥʦ 
ʨʝʘʣʠʟʦʚʘʣʦ ʢʦʥʮʝʧʮʠʶ çʫʤʥʦʛʦ ʛʦʨʦʜʘè, ʦʩʦʙʦ ʚʘʞʝʥ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ. ɺʥʝʜʨʝʥʥʳʡ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ ʠ ʜʨʫʛʠʭ 
ʘʩʧʝʢʪʘʭ ʛʦʨʦʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʫʣʫʯʰʘʝʪ 
ʫʧʨʘʚʣʝʥʠʝ ʛʦʨʦʜʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʥʦʚʳʤ ʪʨʝʥʜʦʤ 
ʨʘʟʚʠʪʠʷ ʫʨʙʘʥʠʩʪʠʢʠ.  ʂʨʦʤʝ ʪʦʛʦ, ʉʠʥʛʘʧʫʨ ʚʳʩʪʫʧʠʣ ʠʥʠʮʠʘʪʦʨʦʤ ʩʦʟʜʘʥʠʷ ʩʝʪʠ ʫʤʥʳʭ 
ʛʦʨʦʜʦʚ, ʠ ʠʤʝʥʥʦ ʤʝʩʪʥʳʡ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʫʤʥʳʭ ʛʦʨʦʜʦʚ 
ʦʧʨʝʜʝʣʷʝʪ ʤʠʨʦʚʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʪʨʝʥʜʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʘ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʨʦʩʪʘ 
ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʨʨʝʢʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦ 
ʦʢʘʟʳʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʛʦʨʦʜʘ, ʞʠʣʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ 
ʨʘʡʦʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʠʟʢʦʤʫ ʢʘʯʝʩʪʚʫ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʪʨʘʪʝʛʠʶ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʣʦʞʝʥʳ ʤʝʭʘʥʠʟʤʳ ʜʣʷ 
ʫʧʨʘʚʣʝʥʠʷ ʨʦʩʪʦʤ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʥʘʩʝʣʝʥʠʝʤ ʠ 
ʧʦʪʝʨʝʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. 

ʆʜʠʥ ʠʟ ʥʘʛʣʷʜʥʳʭ ʧʨʠʤʝʨʦʚ ï ʩʦʟʜʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʘʣʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 
ʫʩʪʦʡʯʠʚʦʤʫ ʠ ʢʦʤʬʦʨʪʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ, ʚ ʉʪʦʢʛʦʣʴʤʝ, ʐʚʝʮʠʠ. ɻʦʨʦʜʩʢʠʝ ʢʚʘʨʪʘʣʳ ʚ 
ʉʪʦʢʛʦʣʴʤʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʩʦʤʘʩʰʪʘʙʥʦ ʝʛʦ ʞʠʪʝʣʷʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ çʧʨʘʚʠʣʫ 15-ʪʠ 
ʤʠʥʫʪè. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʳʯʥʦʤʫ ʞʠʪʝʣʶ ʫʯʨʝʞʜʝʥʠʷ ʠ ʟʘʚʝʜʝʥʠʷ 
ʨʘʩʧʦʣʦʞʝʥʳ ʥʝ ʜʘʣʝʝ, ʯʝʤ ʚ 15-ʪʠ ʤʠʥʫʪʘʭ ʭʦʜʴʙʳ ʦʪ ʝʛʦ ʜʦʤʘ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʦʬʠʩʳ, 
ʤʘʛʘʟʠʥʳ, ʨʝʩʪʦʨʘʥʳ, ʧʘʨʢʠ, ʩʧʦʨʪʠʚʥʳʝ ʧʣʦʱʘʜʢʠ ʠ ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʪʨʳ ï ʵʪʦ ʧʦʟʚʦʣʷʝʪ 
ʞʠʪʝʣʷʤ ʥʘʭʦʜʠʪʴ ʚʩʸ ʥʝʦʙʭʦʜʠʤʦʝ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʝʛʦ ʢʚʘʨʪʘʣʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʩʦʢʨʘʱʝʥʠʶ ʜʦʣʛʠʭ ʧʦʝʟʜʦʢ ʠ ʫʤʝʥʴʰʝʥʠʶ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ 
ʧʦʤʦʛʘʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʨʦʜʘ. 

ɺ ʟʘʨʫʙʝʞʥʳʭ ʛʦʨʦʜʘʭ ʧʨʝʚʘʣʠʨʫʝʪ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʩʦʭʨʘʥʝʥʠʝʤ ʠ 
ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ ʩʚʦʝʡ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 
ʩʦʭʨʘʥʝʥʠʶ ʠ ʨʝʩʪʘʚʨʘʮʠʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠʶ ʠ ʧʦʜʜʝʨʞʘʥʠʶ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ʊʘʢ, ʚ ɺʝʥʝʮʠʠ, ʀʪʘʣʠʷ, ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʙʦʣʴʰʦʡ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ 
ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʛʦʨʦʜʘ. ɻʦʨʦʜ ʠʤʝʝʪ ʙʦʛʘʪʫʶ ʠʩʪʦʨʠʶ, ʧʦʜʜʝʨʞʘʥʠʝ ʧʘʤʷʪʥʠʢʦʚ 
ʠʩʢʫʩʩʪʚʘ ʚ ʥʘʜʣʝʞʘʱʝʤ ʩʦʩʪʦʷʥʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʛʦ ʦʙʱʝʤʫ ʨʘʟʚʠʪʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ 
ʧʨʘʢʪʠʢʘ ʧʦʟʠʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʛʦʨʦʜʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
ʧʦʚʳʰʘʝʪ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ.  ɼʘʥʥʳʡ ʦʧʳʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 
ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥʳ ʠ 
ʧʨʠʤʝʥʝʥʳ ʚ ʜʨʫʛʠʭ ʛʦʨʦʜʘʭ ʠ ʩʪʨʘʥʘʭ.  ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʛʦʨʦʜ 
ʠʤʝʝʪ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʠʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ. ʇʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʫʯʝʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʤʝʪʦʜʳ, ʫʜʘʯʥʦ ʧʨʠʤʝʥʠʤʳʝ ʚ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʦʜʥʦʛʦ ʛʦʨʦʜʘ, ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 
ʧʨʦʙʣʝʤʳ ʚ ʜʨʫʛʦʤ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʠ ʥʘʦʙʦʨʦʪ.  

ɿʘʯʘʩʪʫʶ ʛʦʨʦʜʘ ʩʪʘʥʦʚʷʪʩʷ ʦʯʘʛʘʤʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ, ʥʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʩʪʘʶʪʩʷ ʤʝʩʪʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʠʷ 
ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʞʠʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʥʫʞʜʳ ʠ ʟʘʢʨʳʚʘʷ ʧʦʪʨʝʙʥʦʩʪʠ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ 
ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ - ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʮʝʩʩ, ʩʧʦʩʦʙʥʳʡ ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ 
ʨʝʰʝʥʠʶ, ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʛʦʨʦʜʩʢʠʭ ʧʨʦʙʣʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ 
ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʘʶʪʩʷ ʧʫʪʝʤ ʚʳʩʪʨʘʠʚʘʥʠʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʟʘ 
ʩʯʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʢʦʨʨʝʢʪʥʦ ʚʳʷʚʣʝʥʥʳʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʢʘʭ ʥʘ 
ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  



-24- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʜʝʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʠ, ʫʯʘʩʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 
ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʚʦʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʨʘʤʦʪʥʦ ʩʧʣʘʥʠʨʦʚʘʥʥʦʝ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʧʦʟʚʦʣʠʪ ʝʤʫ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ 
ʩʫʙʲʝʢʪʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ɸʩʪʘʥʘ ʩʪʨʦʠʣʘʩʴ ʧʦ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʝ, ʩʜʝʣʘʚ ʘʥʘʣʠʟ ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʵʪʦʡ 

ʩʪʘʪʴʝ ʘʚʪʦʨʳ ʨʘʩʤʦʪʨʝʣʠ ʚʩʝ ʧʨʦʙʣʝʤʳ ʢʚʘʨʪʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʨʪʘʣʴʥʘʷ ʟʘʩʪʨʦʡʢʘ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʙʝʩʩʚʷʟʦʥʥʦʩʪʴ, ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʩʦʮʠʘʣʴʥʦʛʦ ʢʦʤʬʦʨʪʘ, ʛʝʥʧʣʘʥ ʛʦʨʦʜʘ ɸʩʪʘʥʘ. 

 

Abstract 

In Soviet times, Astana was built on a block-by-block basis, and by analyzing it, one can notice 

negative and positive architectural and urban planning decisions. In this article, the authors examined 

all the problems of neighborhood development. 

Keywords: quarterly development, territorial and functional connectivity, low degree of social 

comfort, general plan of Astana. 

 

ɻʣʘʚʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ɸʩʪʘʥʳ ʩʚʷʟʘʥʳ ʩ ʩʦʙʳʪʠʷʤʠ ʝʛʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʦʣʝʝ 200 ʣʝʪ ʥʘʟʘʜ, ʘ ʚ ʥʦʚʝʡʰʝʡ ʠʩʪʦʨʠʠ - ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʵʪʦʛʦ ʛʦʨʦʜʘ - 

ʢʘʢ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ ʮʝʣʠʥʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʚ ʢʦʥʮʝ 50-ʭ ï ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ, ʠ 

ʧʝʨʝʥʦʩʘ ʩʪʦʣʠʮʳ ʤʦʣʦʜʦʛʦ ʥʝʟʘʚʠʩʠʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʂʘʟʘʭʩʪʘʥ.  

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʩʪʦʣʝʪʠʡ ʥʝ ʠʤʝʝʪ ʩʠʩʪʝʤʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʚʦʣʶʮʠʠ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʟʘʩʪʨʦʡʢʠ. 

ʂʦʥʝʮ XIX ï ʥʘʯʘʣʦ XX ʚʝʢʘ ʙʳʣʠ ʜʣʷ ɸʢʤʦʣʠʥʩʢʘ ʩʚʦʝʛʦ ʨʦʜʘ ʧʝʨʠʦʜʦʤ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʨʘʩʮʚʝʪʘ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ɸʢʤʦʣʠʥʩʢʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʟʜʘʥʠʷ, 

ʦʪʣʠʯʘʚʰʠʝʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʚʢʫʩʦʤ, ʜʦʩʪʦʡʥʳʝ ʩʦʭʨʘʥʝʥʠʷ, ʢʘʢ ʠʤʝʶʱʠʝ ʠʩʪʦʨʠʢʦ- 

ʢʫʣʴʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ, ʧʘʤʷʪʥʠʢʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʨʫʙʝʞʘ XIX ʠ XX ʚʝʢʦʚ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -25- 

 

ʉ 1957 ʛʦʜʘ ʟʘʩʪʨʦʡʢʘ ʩʪʘʣʘ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʧʨʦʝʢʪʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʂʘʟʛʠʧʨʦʛʦʨʩʝʣʴʩʪʨʦʡ (ʛʣʘʚʥʳʡ ʘʨʭʠʪʝʢʪʦʨ ʧʨʦʝʢʪʘ ɽ.ɼʷʪʣʦʚ). 

ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʫʢʨʫʧʥʝʥʠʝ ʢʚʘʨʪʘʣʦʚ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʣʠʯʥʦ-

ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʪʨʝʙʦʚʘʥʠʡ ʠ ʥʦʨʤʘʪʠʚʦʚ.  

ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ ʙʳʣʘ ʟʘʣʦʞʝʥʘ ʠʜʝʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʣʠʥʝʡʥʦ-

ʧʦʣʦʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ. ɺ ʵʪʠ ʛʦʜʳ ʥʘʯʘʣ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩʚʦʝʦʙʨʘʟʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ 

ʦʙʣʠʢ ʟʘʩʪʨʦʡʢʠ ʫʣ. ʄʠʨʘ (ʥʳʥʝ ɹʝʡʙʠʪʰʠʣʠʢ), ʂʘʨʣʘ ʄʘʨʢʩʘ (ʥʳʥʝ ʂʝʥʝʩʘʨʳ), ʄʦʥʠʥʘ 

(ʧʦʟʜʥʝʝ ɸʢʞʘʡʳʢ, ʥʳʥʝ ɽʩʝʥʙʝʨʣʠʥʘ). ʌʨʦʥʪ ʵʪʠʭ ʫʣʠʮ ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʢʘʧʠʪʘʣʴʥʳʤʠ 3-4 

ʵʪʘʞʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʚ ʝʜʠʥʦʤ ʩʪʠʣʝ ʩ ʫʢʨʘʰʝʥʠʝʤ ʬʘʩʘʜʦʚ ʟʜʘʥʠʡ 

ʵʣʝʤʝʥʪʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʜʝʢʦʨʘ ï ʧʠʣʷʩʪʨʘʤʠ, ʢʦʣʦʥʢʘʤʠ ʠ ʩʘʥʜʨʠʢʘʤʠ, ʘ ʬʨʦʥʪʦʥʦʚ ï 

ʣʝʧʥʳʤʠ ʠ ʨʝʟʥʳʤʠ ʢʘʨʪʫʰʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʪʠʚʦʚ ʩʦʚʝʪʩʢʦʡ ʵʤʙʣʝʤʘʪʠʢʠ ʠ 

ʛʝʨʘʣʴʜʠʢʠ.  

ɻʦʨʦʜ ʜʝʣʠʣʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ (ʂʨʝʧʦʩʪʴ, ʉʣʦʙʦʜʢʫ, ʂʘʟʘʯʴʶ ʩʪʘʥʠʮʫ ʠ ɻʦʨʦʜ), 

ʨʘʩʩʝʯʝʥʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʦʡ ʫʣʠʮ ʥʘ ʤʝʣʢʠʝ ʢʚʘʨʪʘʣʳ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʝʝ ʯʘʩʪʠ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʟʜʘʥʠʷ ʛʦʨʦʜʩʢʦʡ ʫʧʨʘʚʳ, ʥʦʚʳʡ ʢʘʤʝʥʥʳʡ ʛʦʩʪʠʥʳʡ ʜʚʦʨ ʠ ʧʦʞʘʨʥʘʷ ʢʘʣʘʥʯʘ. 

ʆʩʥʦʚʥʘʷ ʟʘʩʪʨʦʡʢʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʘʤʘʥʥʳʤʠ ʠ ʜʝʨʝʚʷʥʥʳʤʠ ʜʦʤʘʤʠ. ɼʦʙʨʦʪʥʳʝ 

ʢʘʤʝʥʥʳʝ ʠ ʜʝʨʝʚʷʥʥʳʝ ʟʜʘʥʠʷ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʛʣʘʚʥʳʭ ʫʣʠʮʘʭ ʠ ʧʣʦʱʘʜʠ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʚʝʜʦʤʩʪʚʦ ʩʪʘʣʠ ʩʪʨʦʠʪʴ ʜʚʫʭʵʪʘʞʥʳʝ ʠ ʩʝʢʮʠʦʥʥʳʝ ʜʦʤʘ (ʫʣ. 

ɻʝʪʝ, ʃʠʙʢʥʝʭʪʘ, ʂʘʨʘʩʘʡ ʙʘʪʳʨʘ) ʜʣʷ ʩʝʤʝʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʦʚ, ʰʢʦʣʳ, ʜʝʪʩʢʠʝ 

ʫʯʨʝʞʜʝʥʠʷ, ʢʣʫʙʳ ʠ ʙʦʣʴʥʠʮʳ. 

ɸʢʤʦʣʠʥʩʢ 30-40 ʛʦʜʦʚ, ʚʧʣʦʪʴ ʜʦ 1956 ʛʦʜʘ ʨʘʟʨʘʩʪʘʣʩʷ ʩʪʠʭʠʡʥʦ ʚ ʚʦʩʪʦʯʥʦʤ ʠ 

ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʜʦʣʴ ʣʠʥʠʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʦʙʨʘʟʫʷ ʥʦʚʳʝ ʨʘʡʦʥʳ 

ʤʝʣʢʦʢʚʘʨʪʘʣʴʥʦʡ ʫʩʘʜʝʙʥʦʡ ʟʘʩʪʨʦʡʢʠ.  

ʉ ʥʘʯʘʣʦʤ ʦʩʚʦʝʥʠʷ ʮʝʣʠʥʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ɸʤʦʣʠʥʩʢ, ʦʢʘʟʘʚʰʠʩʴ ʚ ʮʝʥʪʨʝ 

ʮʝʣʠʥʥʳʭ ʩʦʙʳʪʠʡ, ʧʝʨʝʞʠʣ ʦʯʝʨʝʜʥʦʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʙʫʤ ʠ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɿʘ 

ʰʝʩʪʴ ʣʝʪ (1954-1960) ʢʦʣʠʯʝʩʪʚʦ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʫʚʝʣʠʯʠʣʦʩʴ ʩ 77 ʜʦ 129 ʪʳʩʷʯ ʯʝʣʦʚʝʢ. ɺ 

1961 ʛʦʜʫ ɸʢʤʦʣʠʩʥʢ ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ʛʦʨʦʜ ʎʝʣʠʥʦʛʨʘʜ ʠ ʧʨʠʦʙʨʝʣ ʩʪʘʪʫʩ ʩʪʦʣʠʮʳ 

ʎʝʣʠʥʥʦʛʦ ʢʨʘʷ. ɺ ʧʝʨʠʦʜ ʩ 1961-1969ʛ.ʛ. ʛʣʘʚʥʳʤ ʘʨʭʠʪʝʢʪʦʨʦʚ ʎʝʣʠʥʦʛʨʘʜʘ ʙʳʣ   

ʅʫʨʤʘʛʘʤʙʝʪʦʚ ɽʨʛʘʣʠ ɹʦʣʩʙʝʢʦʚʠʯ. 

ʆʩʦʙʳʡ ʚʢʣʘʜ ʚ ʟʘʩʪʨʦʡʢʫ ʎʝʣʠʥʦʛʨʘʜʘ ʚʥʝʩʣʠ ʩʪʨʦʠʪʝʣʠ ʄʦʩʢʚʳ ʠ ʃʝʥʠʥʛʨʘʜʘ, 

ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʚ 1961 ʛʦʜʫ ʧʦʩʪʨʦʠʣʠ ʠ ʚʚʝʣʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 650 ʢʚʘʨʪʠʨ, 4 ʧʷʪʠʵʪʘʞʥʳʝ 

ʰʢʦʣʳ. ʉ 1963 ʛʦʜʘ ʟʘʩʪʨʦʡʢʘ ʠ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʘ ʩʪʘʣʦ ʚʝʩʪʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ 

ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʪʚʦʨʯʝʩʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʧʨʦʝʢʪʥʦʛʦ ʠʥʩʪʠʪʫʪʘ 

çʃʝʥʛʦʨʩʪʨʦʡʧʨʦʝʢʪè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʨʭʠʪʝʢʪʦʨʘ ɻ. ɻʣʘʜʰʪʝʡʥʘ. ɺ ʦʩʥʦʚʫ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʙʳʣʘ ʧʦʣʦʞʝʥʘ ʧʦʪʦʯʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ 

ʧʣʘʥʠʨʦʚʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ 30-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʙʳʚʰʠʤ ʥʘʨʢʦʤʦʤ ʉʉʉʈ ʅ. 

ʄʠʣʶʪʠʥʳʤ. 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʩʭʝʤʝ, ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʨʘʟʙʠʚʘʣʘʩʴ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʠ ʵʪʠ 

ʟʦʥʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʦʣʦʩʘʤʠ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 1) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʩʢʣʘʜʩʢʘʷ ʠ ʢʦʤʤʫʥʘʣʴʥʘʷ ʟʦʥʘ; 2) ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ; 3) ʞʠʣʘʷ ʟʦʥʘ; 4) ʧʘʨʢʦʚʦ- 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ; 5) ʧʨʠʛʦʨʦʜʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ. ʉʭʝʤʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʫʯʠʪʳʚʘʣʘ ʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʣʘʩʴ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʣʴʝʬʘ, ʛʠʜʨʦʛʨʘʬʠʠ ʠ ʧʨʠʨʦʜʥʦ- 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʤʝʩʪʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʦ-ʩʢʣʘʜʩʢʫʶ ʟʦʥʫ 

ʧʨʝʜʣʘʛʘʣʦʩʴ ʨʘʟʤʝʩʪʠʪʴ ʟʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ ʧʫʪʷʤʠ ʩ ʥʘʚʝʪʨʝʥʥʦʡ ʦʪ ʞʠʣʦʡ ʟʦʥʳ 

ʩʪʦʨʦʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʨʝʰʘʣʘʩʴ ʧʨʦʙʣʝʤʘ ʟʘʱʠʪʳ ʞʠʣʦʡ 

ʟʦʥʳ ʦʪ ʚʣʠʷʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʨʝʜʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 



-26- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 
ʈʠʩʫʥʦʢ 1. ʇʦʪʦʯʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʧʣʘʥʠʨʦʚʢʠ ʛʦʨʦʜʘ ɸʩʪʘʥʘ. 

 1-ʧʨʦʠʟʚʦʜʩʪʚʦ; 2- ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ; 3- ʞʠʣʘʷ ʟʦʥʘ; 4- ʨʝʢʘ; 5- ʧʘʨʢ. 

 

ɺ ʩʪʘʨʦʡ ʯʘʩʪʠ ʞʠʣʦʡ ʟʦʥʳ ʛʦʨʦʜʘ ʘʚʪʦʨʳ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʧʨʝʜʧʦʯʣʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʦʭʨʘʥʠʪʴ ʢʚʘʨʪʘʣʴʥʫʶ ʟʘʩʪʨʦʡʢʫ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʝʪʢʦʡ ʫʣʠʮ, ʧʨʠ ʵʪʦʤ 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʫʢʨʫʧʥʠʣʠ ʢʚʘʨʪʘʣʳ ʠ ʨʘʩʰʠʨʠʣʠ ʧʨʦʝʟʞʫʶ ʯʘʩʪʴ ʫʣʠʮ. ɺ ʥʦʚʳʭ ʞʠʣʳʭ 

ʨʘʡʦʥʘʭ ʧʨʠʤʝʥʠʣʠ ʤʠʢʨʦʨʘʡʦʥʥʫʶ ʟʘʩʪʨʦʡʢʫ, ʩʯʠʪʘʚʰʫʶʩʷ ʚ ʪʦ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ. 

ʈʘʟʚʠʪʠʝ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʞʠʣʳʤʠ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʩʪʘʣʦ ʢʣʶʯʝʚʳʤ ʘʩʧʝʢʪʦʤ 

ʧʨʝʚʨʘʱʝʥʠʷ ɸʩʪʘʥʳ ʚ ʩʪʦʣʠʮʫ.  

ʎʝʣʠʥʦʛʨʘʜ ʟʘʩʪʨʘʠʚʘʣʩʷ ʧʦ ʩʘʤʳʤ ʧʝʨʝʜʦʚʳʤ ʜʣʷ ʪʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠʝʤʘʤ ʠ ʧʨʘʚʠʣʘʤ, 

ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʣʠʢ ʥʝ ʦʪʣʠʯʘʣʩʷ ʦʩʦʙʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ. ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ 

ʜʠʩʩʦʥʘʥʩʘ ʤʝʞʜʫ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʦʙʣʠʢʦʤ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʛʦʨʦʜʘ ʷʚʠʣʠʩʴ 

ʞʝʩʪʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ çʆ ʙʦʨʴʙʝ ʩ ʠʟʣʠʰʝʩʪʚʘʤʠ ʚ 

ʘʨʭʠʪʝʢʪʫʨʝè, ʧʨʠʥʷʪʦʤ ʎʂ ʂʇʉʉ ʠ ʉʦʚʝʪʩʢʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʚ 1954 ʛʦʜʫ. ɿʘʧʨʝʪ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʠʟʣʠʰʝʩʪʚè, ʧʝʨʝʭʦʜ ʥʘ ʪʠʧʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ ʣʠʰʠʣʠ ʘʨʭʠʪʝʢʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʩʚʦʠʭ 

ʭʫʜʦʞʝʩʪʚʝʥʥʦ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʛʨʘʥʠʯʠʣʠ ʠʤ ʧʦʣʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʠʩʢʘ, ʯʪʦ 

ʧʨʠʚʝʣʦ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʢ ʦʜʥʦʦʙʨʘʟʠʶ ʠ ʤʦʥʦʪʦʥʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʩʦʚʝʪʩʢʠʭ ʛʦʨʦʜʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʎʝʣʠʥʦʛʨʘʜʘ. ʎʝʣʳʝ ʤʠʢʨʦʨʘʡʦʥʳ ʠ ʫʣʠʮʳ ʛʦʨʦʜʘ ʙʳʣʠ ʟʘʩʪʨʦʝʥʳ 

ʦʜʥʦʪʠʧʥʳʤʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʤʠ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ 5-ʪʠ ʵʪʘʞʥʳʤʠ 

ʧʘʥʝʣʴʥʳʤʠ ʜʦʤʘʤʠ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 2. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʢʨʦʨʘʡʦʥʘ 1950-ʭ ʛʦʜʦʚ ʚ 

ʛʦʨʦʜʝ ɸʩʪʘʥʝ ʩʜʝʣʘʥʥʘʷ ʘʚʪʦʨʘʤʠ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ: 

- ʦʪʩʫʪʩʪʚʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʛʨʘʥʠʮ ʤʝʞʜʫ ʞʠʣʳʤʠ ʜʦʤʘʤʠ; 

- ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ (ʪʫʧʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʜʦʨʦʛ); 

- ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ) ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ; 

- ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ; 

- ʦʪʩʫʪʩʪʚʠʝ ʜʝʣʦʚʦʡ ʬʫʥʢʮʠʠ; 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -27- 

 

ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ ʠ ʦʙʲʝʤʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ; 

- ʧʝʨʝʩʝʯʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʧʝʰʝʭʦʜʥʳʭ ʧʦʪʦʢʦʚ; 

- ʥʝ ʨʘʟʚʠʪʦʩʪʴ ʧʨʠʜʦʤʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚ (ʪʦʣʴʢʦ ʢʘʯʝʣʠ ʠ ʙʨʫʩʴʷ) 

ʇʦʣʦʞʠʪʝʣʴʥʳʝ: 

- ʦʙʱʝʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʢʦʛʜʘ ʞʠʪʝʣʠ ʩ ʦʜʥʦʛʦ ʜʦʤʘ ʠʜʫʪ ʚ ʜʨʫʛʦʡ 

ʜʚʦʨ); 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʪʦʯʝʢ ʧʨʠʪʷʞʝʥʠʷ (ʰʢʦʣʘ, ʦʜʠʥ ʤʘʛʘʟʠʥ); 

- ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ (ʠʥʩʦʣʷʮʠʷ ʠ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʜʚʦʨʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʡ); 

- ʦʟʝʣʝʥʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʫʣʠʮ; 

- ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʘʩʬʘʣʴʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ; 

- ʩʚʷʟʴ ʢʚʘʨʪʘʣʘ ʩ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʦʪ 

ʛʝʥʧʣʘʥʘ ʢ ʢʚʘʨʪʘʣʫ ʟʘʪʝʤ ʢ ʜʦʤʫ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʣʦʡ ʩʨʝʜʳ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ 

ʩʪʝʧʝʥʴ ʢʦʤʬʦʨʪʥʦʩʪʠ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ 

ʫʣʫʯʰʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʷ ʞʠʣʳʭ ʩʪʨʫʢʪʫʨ.  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʘʞʥʳʝ ʵʪʘʧʳ ʚʘʨʠʘʥʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ. ʊʘʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʛʨʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʘʥʘʣʠʟ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʚʦʟʤʦʞʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. ʊʘʢʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʠ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ 

ʨʝʰʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʟʜʘʥʠʶ ʩʣʦʞʥʳʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʣʫʞʠʪʴ 

ʜʦʣʛʦʝ ʚʨʝʤʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʘʨʠʘʥʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʧʝʨʝʢʨʳʪʠʝ, 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʟʜʘʥʠʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

Abstract 

This article discusses the important stages of the variant design of the reinforced concrete floor 

of a public building. Such design is a multifaceted process that includes an analysis of technical and 

economic indicators and justification of possible design solutions. Such a comprehensive assessment 

and selection of optimal solutions contribute to the creation of complex and unique buildings that will 

serve for a long time.  

Keywords: variant design, reinforced concrete floor, public building, safety, technical and 

economic indicators, design solution, characteristics. 



-28- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

ʆʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ - ʵʪʦ ʦʛʨʘʥʠʯʝʥʥʦʝ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʚʨʝʤʝʥʥʦʡ ʠʣʠ ʧʦʩʪʦʷʥʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʣʶʜʝʡ. 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, 

ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ.   

ʉʫʱʝʩʪʚʫʝʪ ʚʘʨʠʘʥʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʘʥʠʷ. ʊʘʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ ʚ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʪʦ ʝʩʪʴ ʧʨʦʚʦʜʠʪʩʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʦʙʦʩʥʦʚʘʥʠʝ 

ʚʦʟʤʦʞʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʜʘʥʥʳʝ 

ʤʝʪʦʜʳ. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʙʦʡ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʳʚʘʶʪ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʩ ʮʝʣʴʶ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ 

ʚʘʨʠʘʥʪʘ.  

ʇʝʨʚʳʤ ʰʘʛʦʤ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʭʝʤ ʠ ʨʘʟʤʝʨʦʚ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʠʭ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʦʝ ʦʥʦ ʜʦʣʞʥʦ ʚʳʜʝʨʞʘʪʴ: 

½ ʉʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ (ʦʙʱʠʡ ʚʝʩ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʛʨʫʟʢʠ ʦʪ ʤʝʙʝʣʠ ʠ ʪ.ʜ.); 

½ ɼʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ (ʚʝʪʨʦʚʳʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ). 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʘʞʥʦ ʫʯʝʩʪʴ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʦʢ, ʪʘʢ ʢʘʢ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʤʦʛʫʪ ʩʤʝʥʠʪʴ ʩʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

ʤʘʪʝʨʠʘʣ ʧʝʨʝʢʨʳʪʠʡ ʠ ʩʪʝʥ, ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʩʯʝʪ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʡ ʠ ʪ.ʜ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʧʝʨʝʢʨʳʪʠʡ (ʤʦʥʦʣʠʪʥʦʝ ʠʣʠ ʩʙʦʨʥʳʝ, ʧʨʦʝʢʪʥʳʝ), ʥʦ ʫ 

ʢʘʞʜʦʛʦ ʠʟ ʪʠʧʦʚ ʝʩʪʴ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʵʪʦʤʫ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ 

ʟʘʚʠʩʠʪ ʦʪ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʡ.  

ʊʘʢʦʡ ʨʘʩʯʝʪ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʥʦ 

ʪʘʢʞʝ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ: ʚʦʟʤʦʞʥʘʷ ʚʠʙʨʘʮʠʷ, ʚʣʠʷʥʠʝ ʘʛʨʝʩʩʠʚʥʳʭ 

ʩʨʝʜ ʠ ʪ.ʜ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʥʦ ʠ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ (ʵʩʪʝʪʠʯʝʩʢʠʡ ʪʨʝʙʦʚʘʥʠʷ ʠ ʜʠʟʘʡʥ), ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʠʟʫʘʣʴʥʳʝ ʘʩʧʝʢʪʳ, ʮʚʝʪʦʚʫʶ ʛʘʤʤʫ, ʦʪʜʝʣʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʉ ʨʘʩʪʫʱʠʤ ʚʥʠʤʘʥʠʝʤ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ, ʧʨʠ ʚʘʨʠʘʥʪʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʠʞʝʥʠʷ 

ʦʪʭʦʜʦʚ, ʨʘʩʯʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʙʫʜʫʱʝʤ.  

ʇʨʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʚʘʨʠʘʥʪʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʧʝʨʝʢʨʳʪʠʡ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝʤʘʣʦʡ 

ʟʥʘʯʠʤʦʩʪʠ. ʇʝʨʝʢʨʳʪʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʥʦʨʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʢʣʶʯʘʷ ʧʦʞʘʨʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ. 

ʂʣʶʯʝʚʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ 

ʷʚʣʷʶʪʩʷ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʪʝʢʫʱʠʝ (ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ) ʨʘʩʭʦʜʳ 

ʠ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

ɽʜʠʥʦʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ï ʵʪʦ ʠʥʚʝʩʪʠʮʠʠ ʜʣʷ ʥʘʯʘʣʘ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ. ʆʮʝʥʢʘ ʪʘʢʠʭ ʟʘʪʨʘʪ ʚʘʞʥʘ, ʯʪʦʙʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ.  

ɽʜʠʥʦʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʫʣʦʡ 1: 

(1) 

ʛʜʝ ʉʦʨ ï ʩʪʦʠʤʦʩʪʴ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; ʉʤ ï ʩʪʦʠʤʦʩʪʴ ʤʦʥʪʘʞʥʳʭ 

ʨʘʙʦʪ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -29- 

 

ʊʝʢʫʱʠʝ (ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ) ʨʘʩʭʦʜʳ ï ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʢʩʧʣʫʘʪʘʮʠʡ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʧʨʦʝʢʪʘ ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʘ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. 

ʊʝʢʫʱʠʝ (ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ) ʨʘʩʭʦʜʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʫʣʦʡ 2: 

(2) 

ʛʜʝ ʉʘʤ - ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ; 

ʉʪʨ - ʟʘʪʨʘʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ; ʉʣ- ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʣʠʬʪʦʚ; ʉʫ - ʨʘʩʭʦʜʳ ʧʦ 

ʫʭʦʜʫ ʟʘ ʟʜʘʥʠʝʤ ʠ ʪʝʨʨʠʪʦʨʠʝʡ; ʉʵʦ - ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʦʩʚʝʱʝʥʠʝ; ʉʦ - ʟʘʪʨʘʪʳ ʥʘ 

ʦʪʦʧʣʝʥʠʝ, 

ʇʦʣʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ- ʩʫʤʤʘ ʚʩʝʭ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʦʤ, ʫʯʠʪʳʚʘʷ ʠʭ 

ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʦʟʚʦʣʷʷ ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʥʳʝ ʧʨʦʝʢʪʳ ʥʘ ʦʙʱʠʭ ʫʩʣʦʚʠʷʭ.  

ʇʦʣʥʳʝ ʧʨʠʚʝʜʝʥʥʳʝ ʟʘʪʨʘʪʳ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʫʣʦʡ 3: 

(3) 

ʛʜʝ ʂ - ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ (ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ 

ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʟʜʘʥʠʷ), ʨʫʙ.; ʂ ǋ- ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʫʙ./ʛʦʜ; ʂ ǋǋ- ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʦʩʥʦʚʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʫʙ./ʛʦʜ; ɽʅ - ʥʦʨʤʘʪʠʚʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ; ʉʕɿɼ - ʛʦʜʦʚʳʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʨʫʙ./ʛʦʜ; ʊ - ʥʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ 

ʚʣʦʞʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʘʭ, ʠ 

ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʨʘʚʥʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʤʝʞʜʫ ʩʦʙʦʡ ʠʣʠ ʩ ʣʫʯʰʠʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. ʊʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ 

ʦʮʝʥʢʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠʷ ʠʭ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ, ʥʦ 

ʦʙʱʠʤ ʧʨʘʚʠʣʦʤ ʷʚʣʷʝʪʩʷ ʠʭ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʧʨʘʚʝʜʣʠʚʦʝ ʩʨʘʚʥʝʥʠʝ 

ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ.  

ʊʘʢʠʝ ʩʨʘʚʥʠʚʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʧʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʝʱʝ ʩʭʦʞʫʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʦʪʜʝʣʴʥʦʝ ʩʨʘʚʥʝʥʠʝ ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʘʩʧʝʢʪʘʭ. 

ʊʘʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʤʦʛʘʝʪ ʠʥʞʝʥʝʨʘʤ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʦʝ 

ʨʝʰʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʩʣʫʯʘʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. 

ɺ ʢʦʥʮʝ ʚʘʨʠʘʥʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʟʜʘʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʧʝʨʝʩʤʦʪʨ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʠ ʚʳʙʨʘʪʴ ʨʝʰʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʚʩʝʭ 

ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʫʩʣʦʚʠʡ, ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʧʨʦʝʢʪ. 

 ɺʘʨʠʘʥʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ - 

ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʨʘʩʯʝʪʦʚ ʦʪʜʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʊʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ, ʥʦ ʠ ʙʝʟʦʧʘʩʥʦʝ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʵʩʪʝʪʠʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ, ʢʦʪʦʨʦʝ 

ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʜʦʣʛʠʝ ʛʦʜʳ, ʫʜʦʚʣʝʪʚʦʨʷʷ ʚʩʝ ʧʦʪʨʝʙʥʦʩʪʠ ʟʜʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ʉʪʘʪʴʷ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ 

ʥʘ ʪʦ, ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʬʦʨʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʧʦʵʪʦʤʫ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʬʦʨʤʳ ʧʦʤʦʞʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʬʦʨʤʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʳʙʦʨ, 

ʤʦʥʦʣʠʪʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʩʙʦʨʥʳʝ ʧʝʨʝʢʨʳʪʠʷ, ʩʦʚʤʝʱʝʥʥʳʝ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ ʧʝʨʝʢʨʳʪʠʷ. 

 

Abstract  

This article is devoted to an overview of various forms of reinforced concrete floors and their 

effective use in the construction of buildings and structures. The article draws attention to the fact that 

each of the forms of reinforced concrete floors has its advantages and limitations, so choosing the right 

shape will help optimize construction.  

Keywords: reinforced concrete floors, shape, efficiency, choice, monolithic floors, 

prefabricated floors, combined prefabricated monolithic floors. 

 

ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ (ʜʘʣʝʝ ɾɹ) - ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʙʝʪʦʥʘ ʠ 

ʘʨʤʘʪʫʨʳ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʥʘʛʨʫʟʦʢ ʠ ʧʝʨʝʜʘʯʠ ʠʭ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ. ʊʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ 

ʪʠʧʦʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʳʙʦʨʘ ʪʠʧʘ ɾɹ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʦʝʢʪʘ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʦʪʨʠʤ ʵʬʬʝʢʪʠʚʥʳʝ ʚʠʜʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʮʠʡ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ (ʊʘʙʣʠʮʘ 1) 

ʊʘʙʣʠʮʘ 1 

ʊʠʧʳ ɾɹ ʧʝʨʝʢʨʳʪʠʡ. 
ʇʘʨʘʤʝʪʨ ʊʠʧ ʧʝʨʝʢʨʳʪʠʷ 

ʇʦ ʩʧʦʩʦʙʫ ʚʦʟʚʝʜʝʥʠʷ 

½ ʉʙʦʨʥʳʝ 

½ ʄʦʥʦʣʠʪʥʳ 

½ ʉʦʚʤʝʱʝʥʥʳʝ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ 

ʇʦ ʩʦʨʪʘʤʝʥʪʫ 
½ ɻʦʪʦʚʳʝ ʟʘʚʦʜʩʢʠʝ ʤʦʜʠʬʠʢʘʮʠʠ 

½ ɺʳʧʦʣʥʷʝʤʳʝ ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʝ 

ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ 

ʟʜʘʥʠʷ 

½ ɾʠʣʳʝ 

½ ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ 

½ ʆʙʲʝʢʪʳ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʇʦ ʚʠʜʫ ʙʝʪʦʥʘ 

½ ɾʝʣʝʟʦʙʝʪʦʥ 

½ ɻʘʟʦʙʝʪʦʥ 

½ ʂʝʨʘʤʟʠʪʦʙʝʪʦʥ 

½ ʇʦʣʠʩʪʠʨʦʣʙʝʪʦʥ 

ʇʦ ʤʝʩʪʫ ʨʘʩʧʦʣʦʞʝʥʠʷ 

½ ʄʝʞʜʫʵʪʘʞʥʦʝ 

½ ʏʝʨʜʘʯʥʦʝ 

½ ʎʦʢʦʣʴʥʦʝ 

ʇʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ 
½ ʉ ʧʫʩʪʦʪʘʤʠ 

½ ɹʝʟ ʧʫʩʪʦʪ 
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ʇʦ ʤʝʪʦʜʫ ʦʧʠʨʘʥʠʷ 

½ ʥʘ 4 ʩʪʦʨʦʥʳ (ʧʦ ʢʦʥʪʫʨʫ) 

½ ʥʘ 3 ʩʪʦʨʦʥʳ 

½ ʥʘ 2 ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ 

 

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ: 

½ ʉʙʦʨʥʳʝ;  

½ ʄʦʥʦʣʠʪʥʳʝ; 

½ ʉʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ. 

ʉʙʦʨʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ʩʦʙʠʨʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘ ʯʪʦ ʠ ʧʦʣʫʯʠʣʠ 

ʩʚʦʝ ʥʘʟʚʘʥʠʝ.   ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʷʟʘʥʥʦʡ ʧʣʠʪʳ ʢʫʜʘ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʡ.        

ʉʙʦʨʥʳʝ ɾɹ ʧʣʠʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʳ ʠʟ ʥʘʩʪʠʣʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʚʝʩ ʙʦʣʝʝ ʣʝʛʢʠʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʰʠʨʦʢʠʭ 

ʧʦʢʨʳʪʠʡ; ʤʦʛʫʪ ʠʤʝʪʴ ʤʘʣʦʨʘʟʤʝʨʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʠʣʠ ʥʘʧʨʦʪʠʚ ʧʦʢʨʳʚʘʪʴ ʚʩʶ ʧʣʦʱʘʜʴ 

ʧʦʤʝʱʝʥʠʝ; ʤʦʛʫʪ ʙʳʪʴ ʤʥʦʛʦʧʫʩʪʦʪʥʳʤʠ (ʩʦʜʝʨʞʘʪ ʚʥʫʪʨʠ ʧʦʣʳʝ ʧʨʠʩʪʨʘʩʪʥʘ, ʘ ʦʩʥʦʚʥʦʡ 

ʩʣʫʞʠʪ ï ʘʨʤʘʪʫʨʥʳʡ ʢʘʨʢʘʩ).  

ʉʙʦʨʥʳʝ ɾɹ ʧʝʨʝʢʨʳʪʠʷ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

½ ʀʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʥʘ ʟʘʚʦʜʝ ʠ ʧʨʦʚʦʜʷʪ ʣʠʰʴ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʘ; 

½ ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʢʘʯʝʩʪʚʘ ʟʘ ʩʯʝʪ ʢʦʥʪʨʦʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; 

½ ʏʘʱʝ ʠʟʛʦʪʦʚʣʷʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʪʷʞʢʠ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʠʭ ʧʨʦʯʥʦʩʪʴ ʦʪ ʥʘʛʨʫʟʢʠ; 

½ ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʯʪʦ ʜʝʣʘʝʪ 

ʠʭ ʙʦʣʝʝ ʛʠʙʢʠʤʠ ʢ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʧʨʦʝʢʪʘʤ; 

½ ɹʦʣʝʝ ʣʝʛʢʠ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʥʠ 

ʣʝʛʢʦ ʟʘʤʝʥʷʝʤʳ ʙʝʟ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʩʙʦʨʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʷʚʣʷʶʪʩʷ ʨʝʙʨʠʩʪʳʝ ʇ-ʦʙʨʘʟʥʳʝ ʠ 

ʢʝʩʩʦʥʥʳʝ ʚʘʨʠʘʥʪʳ. ʅʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʢʝʩʩʦʥʳʡ ʚʘʨʠʘʥʪ, 

ʝʩʣʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʙʦʣʴʰʦʝ ʩʢʦʧʣʝʥʠʝ ʣʶʜʩʢʦʛʦ ʧʦʪʦʢʘ (ʤʘʩʩʠʚʥʳʝ 

ʟʜʘʥʠʷ). 

ʄʦʥʦʣʠʪʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ï ʟʘʣʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʝ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʄʦʥʦʣʠʪ ʚʦʩʧʨʠʠʤʯʠʚ ʢ ʚʠʙʨʘʮʠʷʤ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʨʝʛʠʦʥʘʭ. ɹʝʪʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʭʦʨʦʰʦ 

ʦʪʪʘʣʢʠʚʘʶʪ ʚʦʜʫ ʠ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʘʤʦʚʦʩʧʣʘʤʝʥʷʶʱʠʤʩʷ ʠ ʧʦʞʘʨʦʦʧʘʩʥʳʤ. ʄʦʥʦʣʠʪʥʳʝ 

ʧʝʨʝʢʨʳʪʠʷ ʜʝʣʷʪʩʷ ʥʘ: 

- ɹʘʣʦʯʥʳʝ ï ʜʣʷ ʟʜʘʥʠʡ ʩ ʧʨʦʣʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ -  

ʙʦʣʝʝ 6 ʤ; 

- ɹʝʟʙʘʣʦʯʥʳʝ ï ʜʣʷ ʟʜʘʥʠʡ ʩ ʧʨʦʣʝʪʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ -  

6 ʤ ʠ ʤʝʥʴʰʝ; 

- ʈʝʙʨʠʩʪʳʝ ï ʙʦʣʴʰʝ 6ʤ
2
, ʩʦʩʪʦʷʪ ʠʟ ʛʣʘʚʥʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʙʘʣʦʢ. 

- ʊʘʢʞʝ ʝʩʪʴ ʪʠʧʳ ʤʦʥʦʣʠʪʥʳʭ ʧʣʠʪ, ʢʘʢ: 

- ʂʣʘʩʩʠʯʝʩʢʘʷ (ʧʦʣʥʦʪʝʣʘʷ); 

- ʇʦ ʧʨʦʬʣʠʩʪʫ (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʚ ʚʠʜʝ 

ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʛʦ ʣʠʩʪʘ); 

- ʏʘʰʝʦʙʨʘʟʥʘʷ (ʦʙʳʯʥʘʷ ʠʣʠ ʧʝʨʝʚʝʨʥʫʪʘʷ); 

- ʐʚʝʜʩʢʘʷ (ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ); 

- ʂʝʩʩʦʥʥʘʷ. 

ʉʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ (ʨʠʩ. 1) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʤʦʥʦʣʠʪʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʦʙʨʘʥʥʫʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʣʦʯʥʦ-ʙʣʦʢʦʚʦʛʦ ʢʘʨʢʘʩʘ, 



-32- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠʣʠ ʚ ʚʠʜʝ ɾɹ-ʢʦʤʧʣʝʢʪʘ. ʆʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʧʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʉʫʱʝʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ɾɹ-ʙʣʦʢʠ, ʥʦ ʠ 

ʧʝʥʦʙʝʪʦʥʥʳʝ ʠ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʥʳʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʘʣʢʘʤʠ, ʦʥʠ ʙʦʣʝʝ ʧʦʧʫʣʷʨʳ ʚ ʯʘʩʪʥʦʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʟ-ʟʘ ʩʚʦʝʛʦ ʥʠʟʢʦʛʦ ʚʝʩʘ. ʅʦ ʚʩʝ-ʪʘʢʠ ʩʪʘʥʜʘʨʪʥʳʝ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ ʠ ʯʘʱʝ ʠʩʧʦʣʴʟʦʚʘʥʳ.  

 

 
ʈʠʩʫʥʦʢ 1. ʉʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʝʨʝʢʨʳʪʠʷ. 

 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʬʦʨʤʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʝʨʝʢʨʳʪʠʡ: 

- ʇʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʨʝʙʨʘʤʠ ï ʵʪʘ ʪʘʢʘʷ ʬʦʨʤʘ 

ʧʝʨʝʢʨʳʪʠʡ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʝʙʨʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʝʩ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʷ ʭʦʨʦʰʫʶ 

ʞʸʩʪʢʦʩʪʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ. ʊʘʢʘʷ ʬʦʨʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʚʳʩʦʢʠʝ ʟʜʘʥʠʷ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʱʠʥʳ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʩʵʢʦʥʦʤʠʪʴ 

ʙʝʪʦʥ ʠ ʘʨʤʘʪʫʨʫ, ʯʪʦ ʩ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ; 

- ʄʥʦʛʦʧʫʩʪʦʪʥʳʝ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ï ʪʘʢʠʝ ʧʣʠʪʳ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʧʫʩʪʦʪ ʠʣʠ ʷʯʝʝʢ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʝ ʚʝʩʫ, ʧʨʠ ʵʪʦʤ 

ʦʙʝʩʧʝʯʠʚʘʷ ʦʪʣʠʯʥʫʶ ʟʚʫʢʦ- ʠ ʪʝʧʣʦʠʟʦʣʷʮʠʶ. ʊʘʢʠʝ ʧʫʩʪʦʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʧʦʣʥʝʥʳ ʧʨʦʚʦʜʘʤʠ, ʩʨʝʜʩʪʚʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʦʪʦʧʣʝʥʠʷ ʠ ʪ.ʜ. 

ʄʥʦʛʦʧʫʩʪʦʪʥʳʝ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʝ ʙʦʣʝʝ ʙʳʩʪʨʳ ʧʦ ʩʨʦʢʘʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʵʢʦʥʦʤʠʯʥʘ; 

- ʇʣʠʪʳ ʩ ʧʨʝʩʝʯʸʥʥʳʤʠ ʨʝʙʨʘʤʠ ï ʬʦʨʤʘ, ʢʦʪʦʨʘʷ ʧʝʨʝʩʝʢʘʝʪʩʷ ʧʦʜ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʫʛʣʦʤ, ʯʪʦ ʧʨʠʜʘʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʞʸʩʪʢʦʩʪʴ 

ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ.   

- ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʨʘʟʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʧʨʠ ʞʝʣʝʟʦʙʝʪʦʥʥʦʤ 

ʧʦʢʨʳʪʠʠ. ʅʘʧʨʠʤʝʨ,: 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʦʚʳʭ ʘʨʤʘʪʫʨʥʳʭ ʩʪʝʨʞʥʝʡ; 

- ʉʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʙʝʪʦʥʥʳʝ ʧʘʥʝʣʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ 

ʧʨʦʧʫʩʢʘʪʴ ʩʚʝʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʟʘʜʘʯ; 

- ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʚ ʙʝʪʦʥʝ ʜʣʷ ʫʣʫʯʰʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʬʦʨʤʳ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʢʘʢ ʨʘʟʤʝʨʳ ʟʜʘʥʠʷ, ʥʘʛʨʫʟʢʠ, ʙʶʜʞʝʪ ʠ ʪ.ʧ. ʂʘʞʜʘʷ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʬʦʨʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʫʩʪʦʡʯʠʚʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ.  

***  

1. ʉʘʛʘʜʝʝʚ ʈ.ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʚʦʟʚʝʜʝʥʠʷ ʤʦʥʦʣʠʪʥʳʭ ʠ ʩʙʦʨʥʦ-ʤʦʥʦʣʠʪʥʳʭ. 2008. ï136ʩ. 

2. ʇʂ ʃʀʈɸ-ʉɸʇʈ 2016. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. [2016]. URL: liraland.ru/lira/ 

3. ɸ.ʉ. ɻʦʨʦʜʝʮʢʠʡ, ʃ.ɻ. ɹʘʪʨʘʢ, ɼ.ɸ. ɻʦʨʦʜʝʮʢʠʡ, ʄ.ɺ. ʃʘʟʥʶʢ, ʉ.ɺ. ʖʩʠʧʝʥʢʦ. ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ. ï ʂʠʝʚ, 2004. ï106 ʩ. 

4. ʀʥʩʪʨʫʢʮʠʷ, ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ, ʧʨʦʝʢʪʦʚ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʅ 546-82. ɻʦʩʛʨʘʞʜʘʥʩʪʨʦʡ ʉʉʉʈ. ï ʄ.: ʉʪʨʦʡʠʟʜʘʪ, 

1983. ï 22 ʩ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -33- 

 

ʉʚʷʪʝʮʢʠʡ ɼ.ɸ. 

ɸʥʘʣʠʟ ʟʘʪʫʭʘʥʠʷ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ ʬʠʟʠʯʝʩʢʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʷ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʈʦʩʩʠʷ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) 

doi: 10.18411/trnio-01-2024-639 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ ʚʥʝʰʥʝʛʦ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 

ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʤʦʜʝʣʝʡ çʨʘʩʧʨʝʜʝʣʝʥʥʦʡè ʠ çʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡè ʬʠʟʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ. 

ɼʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʧʦ ʛʨʘʥʠʮʝ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ ʠ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʤʧʬʠʨʦʚʘʥʠʝ; ʨʘʩʩʝʠʚʘʥʠʝ ʵʥʝʨʛʠʠ; ʢʦʣʝʙʘʥʠʷ; ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

 

Abstract 

The article considers the dependence of the damping coefficient at various values of frequency 

and amplitude of external harmonic load using ñdistributedò and ñconcentratedò physical nonlinear 

models. Conclusions are drawn on the limits of application of the models and recommendations for 

their usage are given,  

Keywords: damping; energy dissipation; fluctuations; reinforced concrete. 

 

ɺʚʝʜʝʥʠʝ  

ɺ ʘʢʪʫʘʣʴʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʘʶʪʩʷ ʨʘʩʧʣʳʚʯʘʪʳʝ ʫʢʘʟʘʥʠʷ 

ʧʦ ʫʯʝʪʫ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʨʘʩʯʝʪʝ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʤʦʜʝʣʠ ʠ ʯʠʩʣʝʥʥʦʤ ʚʳʨʘʞʝʥʠʠ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʟʘ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʤ, ʯʘʩʪʦ ʙʝʟ ʜʦʣʞʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ.  

ɺ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʭʦʜʦʚ ʢ ʫʯʝʪʫ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʟʘ ʧʨʝʜʝʣʦʤ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ 

ʫʯʝʪʫ ʜʝʤʧʬʠʨʦʚʘʥʠʷ: 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʧʦ ʩʝʯʝʥʠʶ ʵʣʝʤʝʥʪʘ (ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘ) ï ʩʝʯʝʥʠʝ ʵʣʝʤʝʥʪʘ ʜʝʣʠʪʩʷ ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʬʠʙʨʳ. ʅʘʧʨʷʞʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʬʠʙʨʳ ʠ ʧʨʦʭʦʜʷʪ ʧʦ 

ʟʘʜʘʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʨʠʚʦʡ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʢʦʩʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʦʤʦʱʴʶ 

ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʦ ʈʝʣʝʶ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʧʦ ʈʝʣʝʶ ʟʘʚʠʩʠʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʯʘʩʪʦʪʳ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʠ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʯʘʩʪʦʪʳ, ʥʠ ʦʪ 

ʘʤʧʣʠʪʫʜʳ ʥʘʛʨʫʟʢʠ. ʕʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʯʘʩʪʥʦʩʪʠ ʀ.ʃ. ʂʦʨʯʠʥʩʢʠʤ, ʉʦʨʦʢʠʥʳʤ ʠ ʜʨʫʛʠʤʠ [1,2], ʧʦʢʘʟʘʚʰʠʤʠ, ʯʪʦ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʘʤʧʣʠʪʫʜʳ ʥʘʛʨʫʟʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʷʭ ʠʩʢʘʞʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʟʘʪʫʭʘʥʠʷ ʵʥʝʨʛʠʠ ʧʨʠ ʜʝʡʩʪʚʠʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ 

ʥʘʛʨʫʟʦʢ. 

ʈʘʩʧʨʝʜʝʣʸʥʥʘʷ ʧʦ ʩʝʯʝʥʠʶ ʩ ʨʘʟʛʨʫʟʢʦʡ ʩ ʥʘʯʘʣʴʥʦʡ ʞʝʩʪʢʦʩʪʴʶ (ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘ ʩ 

ʨʘʟʛʨʫʟʢʦʡ). ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʨʝʘʣʠʟʫʝʪʩʷ ʨʘʟʛʨʫʟʢʘ ʧʦ ʣʠʥʠʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ, ʪ.ʝ. ʚ 

ʢʘʞʜʦʡ ʠʟ ʬʠʙʨ ʧʨʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʧʨʦʛʨʘʤʤʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʝʪʣʷ ʛʠʩʪʝʨʝʟʠʩʘ. 

ʇʣʦʱʘʜʴ ʟʘʤʢʥʫʪʦʡ ʧʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʙʦʪʝ Ў7, ʩʦʚʝʨʰʘʝʤʦʡ 
ʩʠʣʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʟʘ ʦʜʠʥ ʮʠʢʣ ʜʝʬʦʨʤʘʮʠʠ, ʘ ʧʣʦʱʘʜʴ ʟʘʰʪʨʠʭʦʚʘʥʥʦʛʦ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʙʦʪʝ 7 ʫʧʨʫʛʠʭ ʩʠʣ ʟʘ ʯʝʪʚʝʨʪʴ ʮʠʢʣʘ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ 

ʜʝʬʦʨʤʘʮʠʡ ʦʪ 0 ʜʦ ʤʘʢʩʠʤʫʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʥʝʨʛʠʷ ʚ ʩʠʩʪʝʤʝ ʪʨʘʪʠʪʩʷ ʟʘ ʩʯʝʪ 

ʧʨʦʭʦʞʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷʤʠ ʧʦ ʧʝʪʣʝ ʛʠʩʪʝʨʝʟʠʩʘ, ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʯʝʪʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ 

ʢʦʩʚʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 



-34- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʟ-ʟʘ ʧʨʦʛʨʘʤʤʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʝʩʪʴ ʵʬʬʝʢʪ 

ʜʝʛʨʘʜʘʮʠʠ ʞʝʩʪʢʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʭ 

ʥʘʛʨʫʟʢʘʭ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʘʷ ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʉʦʩʨʝʜʦʪʦʯʝʥʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ (ʫʟʣʦʚʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ) ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʜʝʣʝʥʠʝ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʫʟʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʨʘʟʚʠʪʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʨʘʩʯʝʪ 

ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʘʟʙʠʝʥʠʝʤ ʧʫʪʝʤ ʟʘʜʘʥʠʷ ʚ ʵʪʠʭ ʫʟʣʘʭ ʥʝʣʠʥʝʡʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ çʥʘʧʨʷʞʝʥʠʝ-ʜʝʬʦʨʤʘʮʠʷè. ʕʪʦʪ ʧʦʜʭʦʜ ʨʝʘʣʠʟʦʚʘʥ ʚ ɽʚʨʦʢʦʜʝ ʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʦʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʟʚʦʣʷʝʪ ʟʘʧʨʦʝʢʪʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʩ ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ ʨʘʩʩʝʠʚʘʥʠʷ 

ʵʥʝʨʛʠʠ ʧʫʪʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʦʥ ʨʘʟʚʠʪʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʟʣʘʭ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʨʘʩʯʝʪʥʦʤ ʢʦʤʧʣʝʢʩʝ ʃʠʨʘ-ʉɸʇʈ 2022 ʨʝʘʣʠʟʦʚʘʥʘ ʨʘʙʦʪʘ 

ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ˉ256 (ʂʕ 256) ʧʦ ʩʭʝʤʝ çStrenght-hardening non-degrading hysteretic 

modelè (ʩʤ. ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʠʩʪʨʝʟʠʩʘ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʞʝʩʪʢʦʩʪʴ ʨʘʙʦʪʳ ʥʘ 

2ʫʭ ʫʯʘʩʪʢʘʭ: ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʫʩʣʦʚʥʦʡ ʪʝʢʫʯʝʩʪʠ ʠ ʧʦʩʣʝ. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʂʕ 256. 

 

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʤʦʜʝʣʠ ï ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ ʧʣʘʩʪʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʘʮʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʪʫʪ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʢʘʢ ʧʨʠ ʣʠʥʝʡʥʦʡ ʨʘʙʦʪʝ 

ʎʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

ɺʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʧʨʦʩʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʉʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʜʘʥʥʳʤʠ ʥʘʪʫʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʢʘʢʦʡ ʠʟ ʦʧʠʩʘʥʥʳʭ ʤʝʪʦʜʦʚ ʜʘʝʪ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʢ 

ʨʝʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷ ʟʘʪʫʭʘʥʠʡ. 

ʄʝʪʦʜʦʣʦʛʠʷ:  

ʂʦʥʩʪʨʫʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʝʩʪʢʦ ʟʘʱʝʤʣʝʥʥʫʶ ʚ ʦʩʥʦʚʘʥʠʠ ʞʝʣʝʟʦʙʝʪʦʥʥʫʶ 

ʢʦʣʦʥʥʫ. ɺʳʩʦʪʘ ʩʪʦʡʢʠ ï 6,0 ʤ. ʏʘʩʪʦʪʘ ʨʘʟʙʠʝʥʠʷ ʢʦʣʦʥʥʳ ï ʧʦ 0.5 ʤ. ʂ ʩʭʝʤʝ ʧʨʠʣʦʞʝʥ 

ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʧʦ ʜʣʠʥʝ ʵʣʝʤʝʥʪʦʚ ʠ ʚʥʝʰʥʷʷ ʩʠʥʫʩʦʠʜʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ï ʢ ʚʝʨʭʥʝʤʫ ʫʟʣʫ 

ʩʭʝʤʳ. 

ʆʙʱʝʝ ʚʨʝʤʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ï 15 ʩʝʢʫʥʜ.  

ʅʘʯʘʣʦ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï 0 ʩʝʢʫʥʜ; 

ʆʢʦʥʯʘʥʠʝ ʜʝʡʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï 10 ʩʝʢʫʥʜ. 

ʂʦʣʦʥʥʘ ʧʨʠʥʷʪʘ ʠʟ ʙʝʪʦʥʘ ɺ25, ʨʘʟʤʝʨʦʤ 400ʭ400. ʇʨʦʜʦʣʴʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʠʟ 4Ï16 

A500 ʠ ʧʦʧʝʨʝʯʥʦʝ ʠʟ Ï8 ʰʘʛ 200 A500. 

ʉʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ:  

1ʘʷ ʯʘʩʪʦʪʘ: 4,924 ɻʮ; 

2ʘʷ ʯʘʩʪʦʪʘ: 30,766 ɻʮ; 

ɼʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʯʘʩʪʦʪ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶ ʩʣʝʜʫʶʱʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʈʝʣʝʝʚʩʢʦʛʦ ʜʝʤʧʬʠʨʦʚʘʥʠʷ: 

ɻ πȟψτω Ƞ ɼ πȟππυφ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -35- 

 

ɺ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ ʥʝʣʠʥʝʡʥʦʛʦ ʧʦʚʝʜʝʥʠʷ: 

 

 
ʈʠʩʫʥʦʢ 2. ʊʨʝʭʣʠʥʝʡʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʙʝʪʦʥʘ. 

 
ʈʠʩʫʥʦʢ 3. ɹʠʣʠʥʝʡʥʘʷ ʜʠʘʛʨʘʤʤʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʘʨʤʘʪʫʨʥʦʛʦ ʧʨʦʢʘʪʘ. 

 

ɼʠʘʛʨʘʤʤʘ ʨʘʙʦʪʳ ʫʟʣʦʚʦʡ ʬʠʟʠʯʝʩʢʠ-ʥʝʣʠʥʝʡʥʦ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4: 

 

 

 
ʈʠʩʫʥʦʢ 4. ɼʠʘʛʨʘʤʤʘ ʨʘʙʦʪʳ ʢʦʥʝʯʥʦ-ʫʟʣʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʂʕ ˉ256 

 

ɺʳʯʠʩʣʝʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:  

ʅʘʭʦʜʠʪʩʷ ʥʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ ʦʪʥʦʰʝʥʠʷ ʘʤʧʣʠʪʫʜ ʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʯʝʨʝʟ 

ʦʜʠʥ ʧʝʨʠʦʜ. ʏʝʨʝʟ ʥʝʛʦ ʚʳʨʘʞʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ: 



-36- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 
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 (1) 

ʏʝʨʝʟ ʦʪʥʦʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʯʝʨʝʟ ʦʜʠʥ 

ʮʠʢʣ ʢʦʣʝʙʘʥʠʡ: 

W

W
y=

 (2) 

ʄʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ, ʥʘʡʜʝʥʥʳʤʠ ʯʝʨʝʟ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʠ ʯʝʨʝʟ ʦʪʥʦʰʝʥʠʝ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʥʘʭʦʜʠʪʩʷ ʩʨʝʜʥʝʝ ʠ ʦʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʠ ʘʤʧʣʠʪʫʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ 

ʬʠʟʠʯʝʩʢʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1, ʥʘʛʣʷʜʥʦ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ï ʩʤ. ʨʠʩʫʥʦʢ 5: 

 
ʈʠʩʫʥʦʢ 5. ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

 

ʊʘʙʣʠʮʘ 1 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ˉ 
 

ʏʘʩʪʦʪʘ, ʨʘʜ max A 
ʀʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ɸ1, ʤʤ (t1), ʩ ɸ2, ʤʤ (t2), ʩ 

1 

ʄ
ʦ
ʜ
ʝ
ʣ
ʴ
 
ʬ
ʠ
ʟ
ʥ
ʝ
ʣ
 
+
 
ʢ
ʦ
ʵ
ʬ
.
 

ʈ
ʝ
ʣ
ʝ
ʷ

 

1 5,630 0,710 10,170 0,217 10,340 

2 2,5 6,410 0,249 10,160 0,074 10,330 

3 5 5,920 0,446 10,160 0,140 10,330 

4 10 5,700 1,375 10,160 0,426 10,320 

5 25 22,400 3,158 10,220 0,734 10,380 

6 50 7,240 3,464 10,120 1,189 10,280 

7 100 1,560 0,537 10,200 0,231 10,360 

8 

ʄ
ʦ
ʜ
ʝ
ʣ
ʴ
 
ʬ
ʠ
ʟ
ʥ
ʝ
ʣ
 
+
 

ʨ
ʘ
ʟ
ʛ
ʨ
ʫ
ʟ
ʢ
ʘ

 

1 6,050 1,364 10,170 0,769 10,340 

9 2,5 6,050 0,493 10,160 0,288 10,330 

10 5 6,760 0,929 10,160 0,527 10,330 

11 10 7,920 1,308 10,160 0,613 10,330 

12 25 26,900 -1,414 10,380 -2,438 10,600 

13 50 7,920 2,203 10,170 1,106 10,380 

14 100 2,320 0,980 10,200 0,567 10,360 

15 

ʄ
ʦ
ʜ
ʝ
ʣ
ʴ
 
ʩ
 
ʂ
ʕ
 
2
5
6

 1,000 5,630 1,794 10,180 1,137 10,350 

16 2,500 5,660 0,572 10,160 0,356 10,340 

17 5,000 5,770 1,142 10,160 0,712 10,340 

18 10,000 6,130 2,263 10,160 1,426 10,340 

19 25,000 13,000 6,206 10,180 3,929 10,350 

20 50,000 9,410 5,723 10,120 3,560 10,290 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -37- 

 

21 100,000 1,960 -1,471 10,120 -0,922 10,300 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

ŭ_d ɣ_ŭ 

ʀʟʤʝʥʝʥʠʝ ʢʠʥ. ʵʥʝʨʛʠʠ 

ɣ_dE ɣ_ʩʨ ɽ1, ʪ*ʤ 

*10_6 
ɽ2, ʪ*ʤ*10_6 dE 

1,185 0,907 17 1,5 15,5 0,912 0,909 

1,208 0,911 21 2 19 0,905 0,908 

1,159 0,901 67 6 61 0,910 0,906 

1,173 0,904 62 5 57 0,919 0,912 

1,459 0,946 429 42 387 0,902 0,924 

1,069 0,882 338 30 308 0,911 0,897 

0,843 0,815 68 6 62 0,912 0,863 

0,573 0,682 155 55 100 0,645 0,664 

0,540 0,660 29 11 18 0,621 0,640 

0,566 0,678 114 42 72 0,632 0,655 

0,758 0,780 414 140 274 0,662 0,721 

0,545 0,664 482 96 386 0,801 0,732 

0,689 0,748 349 63 286 0,819 0,784 

0,547 0,665 127 44 83 0,654 0,659 

0,456 0,599 120 48,5 71,5 0,596 0,597 

0,474 0,612 31 12 19 0,613 0,613 

0,472 0,611 47 19 28 0,596 0,603 

0,462 0,603 185 75 110 0,595 0,599 

0,457 0,599 1435 569 866 0,603 0,601 

0,475 0,613 1884 748 1136 0,603 0,608 

0,468 0,607 79 32 47 0,595 0,601 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ: 

ɼʣʷ ʤʦʜʝʣʝʡ çʌʠʟ.ʥʝʣ + ʢʦʵʬ. ʈʝʣʝʷè ʠ çʂʕ256è ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠ ʦʞʠʜʘʣʦʩʴ, ʪʘʢ ʢʘʢ: 

ɼʝʤʧʬʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪ ʈʝʣʝʷ ʟʘʚʠʩʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʯʘʩʪʦʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʬʦʨʤ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

ʄʦʜʝʣʴ ʩ ʫʟʣʦʚʦʡ ʥʝʣʠʥʝʡʥʦʩʪʴʶ (ʂʕ 256) ʟʘʜʘʥʘ ʙʝʟ ʜʝʛʨʘʜʘʮʠʠ ʞʝʩʪʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʧʝʪʣʝ ʛʠʩʪʝʨʝʟʠʩʘ. 

ɼʣʷ ʤʦʜʝʣʠ çʌʠʟ.ʥʝʣ + ʢʦʵʬ. ʈʝʣʝʷè ʧʦʣʫʯʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʝʤʧʬʠʨʦʚʘʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ (ʚ 1.5 ʨʘʟʘ) ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʜʨʫʛʠʤ ʤʦʜʝʣʷʤ ʠ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʤʦʜʝʣʠ ʈʝʣʝʷ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʣʝʛʢʠʭ ʠ ʛʠʙʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʣʫʯʘʶʪʩʷ ʟʘʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʝʤʧʬʠʨʦʚʘʥʠʷ. 

 ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʦ ʤʦʜʝʣʠ çʌʠʟ.ʥʝʣ + ʨʘʟʛʨʫʟʢʘè 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʯʘʩʪʦʪʘʤ ʩʦʙʩʪʚʝʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʥʝʝ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʘʨʘʩʪʘʥʠʝʤ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ 

ʢ ʯʘʩʪʦʪʝ ʨʝʟʦʥʘʥʩʘ, ʫʚʝʣʠʯʝʥʠʷ ʫʩʠʣʠʡ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ. ʅʘʣʠʯʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ 

ʛʨʘʬʠʢʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʨʭʘ ʢʦʥʩʦʣʠ ʧʦ ʦʩʠ ʍ, ʢʦʛʜʘ ʧʦʩʣʝ ʩʥʷʪʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʟʘʪʫʭʘʥʠʷ 

ʢʦʣʝʙʘʥʠʡ, ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʪʘʶʪʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʥʝ ʥʫʣʝʚʦʤ ʫʨʦʚʥʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ ʘʤʧʣʠʪʫʜʳ ʚʥʝʰʥʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʯʘʩʪʦʪʝ ʨʘʚʥʦ 5 ʨʘʜ. 



-38- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 2 ʠ ʥʘʛʣʷʜʥʦ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ - ʩʤ. ʨʠʩʫʥʦʢ 6: 
 

 
ʈʠʩʫʥʦʢ 6. ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ ʘʤʧʣʠʪʫʜʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ: 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʝʡ çʂʦʵʬʬʠʮʠʝʥʪ ʈʝʣʝʷè ʠ çʤʦʜʝʣʴ 

ʫʟʣʦʚʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠè ʩʪʘʪʠʯʥʳ, ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,9 ʠ 0,6  ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ 

ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʧʦ ʤʦʜʝʣʠ çʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ ʩ ʨʘʟʛʨʫʟʢʦʡè 

ʜʣʷ ʥʘʛʨʫʟʦʢ, ʚʳʟʳʚʘʶʱʠʭ ʫʧʨʫʛʠʝ ʠ ʫʤʝʨʝʥʥʳʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʙʣʠʟʦʢ ʢ ʟʥʘʯʝʥʠʶ 

ʧʦ ʤʦʜʝʣʠ çʂʕ 256è, ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʷʩʴ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʢ ʢʨʠʪʠʯʝʩʢʦʡ ʠ 

ʜʦʩʪʠʛʘʷ ʧʦʯʪʠ ʚ 1.5 ʨʘʟʘ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ (ʧʨʠʤʝʨʥʦ 0,6 ʧʨʠ ů<0.67Ry ʠ ʚʧʣʦʪʴ ʜʦ 0,9 ʧʨʠ  

ůåRy). ʕʪʦ ʭʦʨʦʰʦ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʪʝʦʨʠʝʡ, ʧʦ ʢʦʪʦʨʦʡ ʫʚʝʣʠʯʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ 

ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʜʝʤʬʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʪʨʝʱʠʥ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʣʦʩʢʦʩʪʝʡ 

ʪʨʝʥʠʷ 

ʊʘʙʣʠʮʘ 2 

ɿʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʦʪ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

 ̄
 

ɸʤʧʣʠʪʫʜʘ, 

ʪ 
max A 

max ʧʣʘʩʪ. 

ɼʝʬʦʨʤʘʮʠʠ 

ʀʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜʳ 

ɸ1, ʤʤ (t1), ʩ ɸ2, ʤʤ (t2), ʩ 

1 

ʄ
ʦ
ʜ
ʝ
ʣ
ʴ
 
ʬ
ʠ
ʟ
ʥ
ʝ
ʣ
 
+
 
ʢ
ʦ
ʵ
ʬ
.
 

ʈ
ʝ
ʣ
ʝ
ʷ

 

0,1 0,951 0,000 0,103 10,160 0,031 10,330 

2 0,25 2,350 -0,002 0,248 10,160 0,075 10,320 

3 0,5 5,920 0,001 0,445 10,160 0,138 10,320 

4 0,65 8,990 -0,302 0,520 10,150 0,162 10,320 

5 0,75 12,400 -0,151 0,827 10,140 0,254 10,310 

6 0,85 16,800 0,362 1,535 10,140 0,479 10,310 

7 0,95 22,100 1,340 2,343 10,160 0,736 10,320 

8 

ʄ
ʦ
ʜ
ʝ
ʣ
ʴ
 
ʬ
ʠ
ʟ
ʥ
ʝ
ʣ
 
+
 

ʨ
ʘ
ʟ
ʛ
ʨ
ʫ
ʟ
ʢ
ʘ

 

0,1 1,0100 0,0000 0,2061 10,1600 0,1249 10,3200 

9 0,25 2,4300 0,0174 0,4567 10,1600 0,2681 10,3200 

10 0,5 4,9400 -0,1060 0,6330 10,1600 0,3790 10,3300 

11 0,65 25,2000 7,4900 5,2292 10,2200 3,1037 10,4400 

12 0,75 26,9000 0,5580 6,0188 10,2400 3,3878 10,4900 

13 0,85 174,0000 107,0000 10,8926 10,3100 3,2455 10,6600 

14 0,95 231,0000 118,0000 29,0383 10,3800 9,1492 10,7800 
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0,10 1,150 0,000 0,228 10,160 0,142 10,340 

16 0,25 2,880 0,000 0,571 10,160 0,356 10,340 

17 0,50 5,770 0,000 1,142 10,160 0,712 10,340 

18 0,65 7,500 0,000 1,484 10,160 0,926 10,340 

19 0,75 8,650 0,000 1,712 10,160 1,069 10,340 

20 0,85 9,810 0,000 1,941 10,160 1,211 10,340 

21 0,95 11,000 0,000 2,169 10,160 1,354 10,340 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -39- 

 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

ŭ_d ɣ_ŭ 

ʀʟʤʝʥʝʥʠʝ ʢʠʥ. ʵʥʝʨʛʠʠ 

ɣ_dE ɣ_ʩʨ ɽ1, ʪ*ʤ 

*10_6 
ɽ2, ʪ*ʤ*10_6 dE 

1,188 0,907 3 0,3 2,7 0,900 0,904 

1,193 0,908 20 2 18 0,900 0,904 

1,169 0,903 67 6 61 0,910 0,907 

1,167 0,903 90 8 82 0,911 0,907 

1,183 0,906 225 21 204 0,907 0,906 

1,164 0,902 733 66 667 0,910 0,906 

1,159 0,901 1580 143 1437 0,909 0,905 

0,501 0,633 5 1,9 3,1 0,620 0,626 

0,533 0,655 26 9 17 0,654 0,655 

0,513 0,642 114 42 72 0,632 0,637 

0,522 0,648 282 108 174 0,617 0,632 

0,575 0,683 174 62 112 0,644 0,663 

1,211 0,911 1194 192 1002 0,839 0,875 

1,155 0,901 2664 241 2423 0,910 0,905 

0,472 0,611 5 2 3 0,600 0,605 

0,472 0,611 31 12 19 0,613 0,612 

0,472 0,611 124 46 78 0,629 0,620 

0,472 0,611 130 46 84 0,646 0,628 

0,472 0,611 173 61 112 0,647 0,629 

0,472 0,611 222 79 143 0,644 0,627 

0,472 0,611 448 168 280 0,625 0,618 

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʜʝʤʧʬʠʨʫʶʱʠʭ 

ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 3: 

ʊʘʙʣʠʮʘ 3 

ɿʥʘʯʝʥʠʷ ɣ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
 ̄ ʊʠʧ ʢʦʥʩʪʨʫʢʮʠʠ ɣʩʨ. ʕʢʩʧʝʨʠʤʝʥʪʘʪʦʨ 

1 ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʨʘʤʳ 0,380 ʇʘʚʣʶʢ ʅ.ʇ. [4] 

2 ʪʦ ʞʝ 0,250 ʉʘʚʠʥʦʚ ʆ.ɸ. [4] 

3 ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʦʜʢʨʘʥʦʚʳʝ ʙʘʣʢʠ:     

  ʜʦ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʷ ʩʪʳʢʦʚ 0,32 ʉʦʨʦʢʠʥ ɽ.ʉ. [1]  

  ʧʦʩʣʝ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʷ ʩʪʳʢʦʚ 0,14 ʉʦʨʦʢʠʥ ɽ.ʉ. [1]  

4 ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʙʘʣʢʠ 0,25 ʂʦʨʯʠʥʩʢʠʡ ʀ.ʃ.  

5 ʪʦ ʞʝ 0,56 ʇʘʚʣʶʢ ʅ.ʇ. [4]  

6 ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʨʝʙʨʠʩʪʳʝ ʧʝʨʝʢʨʳʪʠʷ 0,57 ʉʦʨʦʢʠʥ ɽ.ʉ. [1]  

7 ɾʝʣʝʟʦʙʝʪʦʥʥʦʝ ʙʝʟʙʘʣʦʯʥʦʝ ʧʝʨʝʢʨʳʪʠʝ 0,56 ʍʦʨʪ. ɺ. [5] 

8 ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʘʥʝʣʴʥʳʝ ʧʝʨʝʢʨʳʪʠʷ:     

  ʜʦ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʷ ʩʪʳʢʦʚ 0,22 ʊʦʤʩʦʥ ʆ. ʀ. [6]  

  ʧʦʩʣʝ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʷ ʩʪʳʢʦʚ 0,522 ʊʦʤʩʦʥ ʆ. ʀ. [6]  

9 ʂʠʨʧʠʯʥʳʝ ʩʪʦʣʙʳ ʥʘ ʮʝʤʝʥʪʥʦʤ ʨʘʩʪʚʦʨʝ 0,19 ʄʝʣʠʢ-ɸʜʘʤʷʥ ʈ.ʆ.[7] 

10 ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʧʨʠ ʩʞʘʪʠʠ 0,24 ʂʘʨʘʧʝʪʷʥ ɹ.ʅ. [1] 

 
ɺʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ: 
ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
¶ ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ɣʩʨ. = 0.6, ʯʪʦ, ʩʦʦʪʥʦʩʠʪʩʷ ʩ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  



-40- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
¶ ɼʝʤʧʬʠʨʦʚʘʥʠʝ ʧʦ ʤʦʜʝʣʠ çʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠ ʩ ʨʘʟʛʨʫʟʢʦʡè 

ʚʳʯʠʩʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʧʦʩʦʙʦʤ ʠʟ ʧʝʪʣʠ ʛʠʩʪʝʨʝʟʠʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ 
ʪʦʯʥʦ ʫʯʝʩʪʴ ʧʨʦʮʝʩʩ ʟʘʪʫʭʘʥʠʷ. ʆʜʥʘʢʦ, ʤʝʪʦʜ ʪʨʝʙʫʝʪ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ 
ʚʨʝʤʝʥʠ ʠ ʨʝʘʣʠʟʦʚʘʥ ʥʝ ʚʦ ʚʩʝʭ ʨʘʩʯʝʪʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 

¶ ɼʝʤʧʬʠʨʦʚʘʥʠʝ, ʫʯʠʪʳʚʘʝʤʦʝ ʧʦ ʤʦʜʝʣʠ çʫʟʣʦʚʦʡ ʥʝʣʠʥʝʡʥʦʩʪʠè ʥʝʧʣʦʭʦ 
ʧʦʢʘʟʳʚʘʝʪ ʩʝʙʷ ʧʨʠ ʨʘʙʦʪʝ ʚ ʦʙʣʘʩʪʠ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ; 

¶ ɼʝʤʧʬʠʨʦʚʘʥʠʝ, ʟʘʜʘʚʘʝʤʦʝ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪʳ ʈʝʣʝʷ ʜʦʧʫʩʪʠʤʦ ʚ 
ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʭʦʪʴ ʠ ʥʝ ʤʦʞʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʝʩʪʴ ʧʣʘʩʪʠʯʝʩʢʫʶ 
ʨʘʙʦʪʫ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʘʝʪ ʟʘʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʪʫʭʘʥʠʷ ʜʣʷ ʛʠʙʢʠʭ 
ʢʦʥʩʪʨʫʢʮʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʧʨʘʢʪʠʢʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʥʝʜʨʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ 

ʩʚʘʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ ʉʅʠʇ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʮʝʥʠʪʴ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʙʦʪʫ 

ʫʰʠʨʝʥʠʡ ʩ ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʰʠʨʝʥʠʝ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ-ʕʈʊ, 

ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. 

 

Abstract 

Continuous flight augers driven using electric-discharge technology have been actively 

integrated in the geotechnical construction. The existing method using SNiP formulas prevents from 

fully assessing the stress-strain state in the active zone when it is successively widened and the 

foundation loading grows.  

Keywords: widening, load-bearing capacity, EDT continuous flight auger, electric discharging. 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʠʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ, ʚʳʧʦʣʥʝʥʥʦʡ ʩ ʤʥʦʛʦʤʝʩʪʥʳʤʠ 

ʫʰʠʨʝʥʠʷʤʠ ʧʦ ʩʪʚʦʣʫ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʩ ʫʯʝʪʦʤ 

ʩʪʘʜʠʡʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʫʧʣʦʪʥʝʥʥʦʡ ʟʦʥʳ ʚʦʢʨʫʛ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -41- 

 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʨʘʟʣʠʯʠʶ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʘʥʠʷ, ʩʣʦʞʝʥʥʦʛʦ ʩʚʷʟʥʳʤ ʠ ʥʝʩʚʷʟʥʳʤ ʛʨʫʥʪʦʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʦʩʘʜʢʫ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʰʘʛ ʫʰʠʨʝʥʠʡ, ʜʣʠʥʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ, ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʨʫʞʘʶʱʝʛʦ ʛʨʫʥʪʘ.  

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʩʬʝʨʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʘʚʠʪ ʚʩʝ 

ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʧʝʨʝʜ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʠ ʩʪʨʦʠʪʝʣʷʤʠ [1, 2, 9, 13]. ʇʨʦʛʨʝʩʩ ʚ 

ʜʘʥʥʦʡ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʰʠʨʦʢʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠʭ ʨʘʩʯʝʪʘ [3]. ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʤʥʦʛʠʭ ʦʙʲʝʢʪʘʭ 

ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʩʦʚʨʝʤʝʥʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʥʘʙʠʚʥʳʭ ʩʚʘʡ ʧʦ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦ ʜʣʠʥʝ ʩʚʘʠ 

ʩʦʟʜʘʥʠʝ ʧʦ ʜʣʠʥʝ ʩʚʘʠ ʤʥʦʛʦʤʝʩʪʥʳʭ ʫʰʠʨʝʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ 2,0-2,5 ʨʘʟʘ [4, 5, 8]. 

ʇʨʠʤʝʥʝʥʠʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʠʩʢʣʶʯʘʝʪ ʨʘʟʫʧʣʦʪʥʝʥʠʝ ʠ 

ʨʘʩʩʪʨʫʢʪʫʨʠʚʘʥʠʝ ʛʨʫʥʪʘ ʚ ʦʩʥʦʚʘʥʠʠ ʟʘ ʩʯʝʪ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʨʝʜʝ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ [6] ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʦʥʳ ʫʧʣʦʪʥʝʥʠʷ ʧʦ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʧʣʦʩʢʦʩʪʠ ʦʩʪʨʠʷ ʩʚʘʠ [7, 17, 18, 19, 20, 21, 22, 23, 24, 25]. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʤʝʪʦʜʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ ʉʅʠʇ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʦʮʝʥʠʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʢʣʶʯʝʥʠʠ ʚ ʨʘʙʦʪʫ ʫʰʠʨʝʥʠʡ ʩ ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʬʫʥʜʘʤʝʥʪ.  

ʉ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ 

ʚʳʧʦʣʥʷʶʪʩʷ ʤʥʦʛʦʤʝʩʪʥʳʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʫʰʠʨʝʥʠʷ ʧʦ ʦʩʪʨʠʶ ʠ ʚʜʦʣʴ ʩʪʚʦʣʘ ʩʚʘʠ. ɺ 

ʨʘʩʯʝʪʝ ʧʨʠ ʜʠʘʤʝʪʨʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ d=350 ʤʤ ʚ ʩʚʷʟʥʦʤ ʛʨʫʥʪʝ ʜʠʘʤʝʪʨ 

ʩʬʝʨʳ ʫʰʠʨʝʥʠʷ ʧʨʠʥʷʪ 1,3d, ʚ ʥʝʩʚʷʟʥʦʤ ʛʨʫʥʪʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 2d. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʤʥʦʛʦʤʝʩʪʥʳʭ ʫʰʠʨʝʥʠʡ (n), ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʫʰʠʨʝʥʠʷʤʠ (ʘ), ʜʣʠʥʳ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ (L) ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʩʚʷʟʥʦʤ ʠ ʥʝʩʚʷʟʥʦʤ ʛʨʫʥʪʝ ʧʨʦʚʝʜʝʥʳ ʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʟʦʥ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʦʩʥʦʚʘʥʠʠ [16]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʙʳʣʘ ʨʝʰʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʯʝʪʦʤ 

ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʦʩʥʦʚʘʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ Plaxis [10].  

ɺ ʢʘʯʝʩʪʚʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʫʩʣʦʚʠʝ 

ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʄʦʨʘ-ʂʫʣʦʥʘ. ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʘʛʦʚʦʡ 

ʧʨʦʮʝʜʫʨʳ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ. ʋʯʝʪ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʩʘ ʛʨʫʥʪʘ ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʠʜʝ 

ʥʘʯʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ sz=gh; sx=sy=xgh; t=0, ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʥʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʪʦʣʴʢʦ ʦʪ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ. ʈʘʟʤʝʨʳ ʨʘʩʯʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʜʣʷ ʩʚʘʠ ʜʣʠʥʦʡ L=9,0 ʤ, d=350 ʤʤ ʩ ʫʰʠʨʝʥʠʷʤʠ b³a³h=24³24³24 (ʤ
3
) 

(ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1. ʈʘʩʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʄʂʕ ʨʘʟʤʝʨʘʤʠ b³a³h=24³24³24 (ʤ3

) ʩʚʘʠ-ʕʈʊ ʜʣʠʥʦʡ L=9,0 ʤ d=350 ʤʤ ʩ 

ʫʰʠʨʝʥʠʷʤʠ. ʈʘʟʙʠʚʢʘ ʥʘ ʪʝʪʨʘʵʜʨʠʯʝʩʢʠʝ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ. 

 

 
ʈʠʩʫʥʦʢ 2. ʆʙʲʝʤʥʘʷ ʤʦʜʝʣʴ ʩʚʘʠ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʷʤʠ (1), ʦʢʨʫʞʘʶʱʝʛʦ ʫʧʣʦʪʥʝʥʥʦʛʦ  

ʛʨʫʥʪʘ (2) ʠ ʨʘʟʙʠʚʢʘ ʥʘ ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ (3) ʧʝʨʝʜ ʠʤʧʦʨʪʦʤ ʚ ʇʂ Plaxis. 

 

ʈʘʩʯʝʪʳ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʦʠʟʚʝʜʝʥʳ ʜʣʷ ʜʚʫʭ ʭʘʨʘʢʪʝʨʥʳʭ ʪʠʧʦʚ ʦʩʥʦʚʘʥʠʷ: ʩʚʷʟʥʳʡ 

ʛʨʫʥʪ ʠ ʥʝʩʚʷʟʥʳʡ ʛʨʫʥʪ ʩ ʫʯʝʪʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʫʧʣʦʪʥʝʥʥʦʡ ʟʦʥʳ ʚʦʢʨʫʛ ʩʚʘʠ [11, 12]. ɺ 

ʢʘʯʝʩʪʚʝ ʩʚʷʟʥʦʛʦ ʛʨʫʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʛʣʠʥʘ ʪʫʛʦʧʣʘʩʪʠʯʥʘʷ (ɔ=18 ʢʅ/ʤ
3
, ɽ=13,8 ʄʇʘ, 

ʩ=43 ʢʇʘ, ű=16Ü); ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʚʷʟʥʦʛʦ ʛʨʫʥʪʘ ʧʨʠʥʷʪ ʧʝʩʦʢ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ (ɔ=16,5 ʢʅ/ʤ
3
, ɽ=30,0 ʄʇʘ, ʩ=1 ʢʇʘ, ű=35Ü). 

ɼʣʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʚʘʝ ʧʨʠʤʳʢʘʝʪ ʟʦʥʘ ʮʝʤʝʥʪʘʮʠʠ 

ʠ ʟʦʥʘ ʫʧʣʦʪʥʝʥʠʷ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʤʘʪʝʨʠʘʣ ʩʚʘʠ [15]. ɺ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʜʠʘʤʝʪʨ ʟʦʥʳ ʫʧʣʦʪʥʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ (1,8-2,2)d (ʜʣʷ 

ʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ) ʠ (2,8-3,1)d (ʜʣʷ ʥʝʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ), ʢʦʪʦʨʳʡ ʫʪʦʯʥʷʝʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦ ʫʭʦʜʫ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʩʢʚʘʞʠʥʝ (ʨʠʩ. 2). 

 
ʘ 

 

ʙ 

 
ʈʠʩʫʥʦʢ 3. ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʘʜʢʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ  

ʦʪ ʰʘʛʘ ʫʰʠʨʝʥʠʡ ʘ ʧʦ ʩʪʚʦʣʫ ʩʚʘʡ: ʘ ï ʩʚʷʟʥʳʡ ʛʨʫʥʪ; ʙ ï ʥʝʩʚʷʟʥʳʡ ʛʨʫʥʪ. 

 

ʘ 

 

ʙ 

 

ʈʠʩʫʥʦʢ 4. ɿʘʚʠʩʠʤʦʩʪʴ S=f(P) ʩʚʘʠ-ʕʈʊ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʰʠʨʝʥʠʡ n (L=9,0 ʤ): ʘ ï ʩʚʷʟʥʳʡ 

ʛʨʫʥʪ; ʙ ï ʥʝʩʚʷʟʥʳʡ ʛʨʫʥʪ. 
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ʈʠʩʫʥʦʢ 5. ɿʘʚʠʩʠʤʦʩʪʴ ʦʩʘʜʢʠ ʩʚʘʠ-ʕʈʊ ʦʪ ʜʣʠʥʳ L (ʰʘʛ ʫʰʠʨʝʥʠʡ a=2,0 ʤ):  

ʘ ï ʩʚʷʟʥʳʡ ʛʨʫʥʪ; ʙ ï ʥʝʩʚʷʟʥʳʡ ʛʨʫʥʪ. 

 

ʘ 

 

ʙ 

 

ʈʠʩʫʥʦʢ 6. ʀʟʦʣʠʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ (a) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ (ʙ) ʧʝʨʝʤʝʱʝʥʠʡ  

ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ ʧʨʠ ʈ=3000 ʢʅ (ʥʝʩʚʷʟʥʳʡ ʛʨʫʥʪ). 

 

ʃʠʥʠʠ ʨʘʚʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʨʠʩ. 6ʘ) ʚʳʪʷʥʫʪʳ ʚʜʦʣʴ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ, ʩ ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʦʥʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʫ ʩʚʘʠ, ʟʦʥʘ ʨʘʟʚʠʪʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʧʝʨʝʤʝʱʝʥʠʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʳ ʠ ʥʠʞʝ ʦʩʪʨʠʷ ʩʚʘʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ (2,5-3,0)d. 

ʀʟʦʣʠʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠʤʝʶʪ ʟʘʤʢʥʫʪʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʳ ʦʪ 

ʦʩʠ ʩʚʘʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʠ ʈ=3000 ʢʅ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʧʣʦʩʢʦʩʪʠ ʦʩʪʨʠʷ ʩʚʘʠ ʠ ʜʦʩʪʠʛʘʶʪ ʟʥʘʯʝʥʠʡ Ux=9 ʤʤ. 

ʘ 

 

ʙ 

 
ʈʠʩʫʥʦʢ 7. ʀʟʦʣʠʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ sz (a) ʠ ʢʘʩʘʪʝʣʴʥʳʭ txz (ʙ) ʥʘʧʨʷʞʝʥʠʡ  

ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ ʧʨʠ ʈ=3000 ʢʅ (ʥʝʩʚʷʟʥʳʡ ʛʨʫʥʪ). 

 

ʀʟʦʣʠʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ sz ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ ʩ 

ʫʰʠʨʝʥʠʷʤʠ ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 7ʘ. ʆʪʤʝʯʘʝʪʩʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʧʦʜ ʧʷʪʦʡ ʩʚʘʠ ʚ ʧʣʦʩʢʦʩʪʠ ʦʩʪʨʠʷ ʠ ʧʦʜ ʫʰʠʨʝʥʠʷʤʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ txz ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʭʘʨʘʢʪʝʨ, ʤʘʢʩʠʤʘʣʴʥʳʝ 



-44- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʰʠʨʝʥʠʡ ʚʜʦʣʴ ʩʪʚʦʣʘ 

ʥʘʙʠʚʥʦʡ ʩʚʘʠ.  

ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʯʝʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ ʛʨʫʥʪʘ ʧʦʜ ʥʘʛʨʫʟʢʦʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʧʨʠ ʦʧʠʩʘʥʠʠ ʝʛʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩ ʧʦʟʠʮʠʡ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʛʨʫʥʪʝ ʟʦʥ ʜʦʧʨʝʜʝʣʴʥʦʛʦ ʠ ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʚʥʦʚʝʩʠʷ [14].  

 

 
ʈʠʩʫʥʦʢ 8. ɿʘʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʷ ʟʦʥ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ  

ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ-ʕʈʊ L=9 ʤ c ʫʰʠʨʝʥʠʷʤʠ (a=2 ʤ, n=4) (ʩʚʷʟʥʳʡ ʛʨʫʥʪ). 

ʈʘʩʩʤʦʪʨʠʤ ʭʘʨʘʢʪʝʨ ʟʘʨʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʟʦʥ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʩʚʷʟʥʦʤ 

ʛʨʫʥʪʝ ʩ ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ (ʨʠʩ. 8). ʆʙʨʘʟʦʚʘʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʟʦʥ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʛʨʫʟʢʝ ʈ=1000 ʢʅ ʚ ʧʣʦʩʢʦʩʪʠ ʦʩʪʨʠʷ ʩʚʘʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʚʘʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʢʣʶʯʘʶʪʩʷ ʚ ʨʘʙʦʪʫ ʫʰʠʨʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʜʦʣʴ ʩʪʚʦʣʘ, 

ʧʨʠ ʈ=1500 ʢʅ ʟʦʥʳ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʫʰʠʨʝʥʠʡ.  

 

 
ʈʠʩʫʥʦʢ 9. ɿʘʨʦʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʟʦʥ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ-ʕʈʊ L=9 ʤ c ʫʰʠʨʝʥʠʷʤʠ (a=2 ʤ, n=4) 

(ʥʝʩʚʷʟʥʳʡ ʛʨʫʥʪ). 

 

ʍʘʨʘʢʪʝʨ ʟʘʨʦʞʜʝʥʠʷ ʟʦʥ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʚ ʥʝʩʚʷʟʥʦʤ ʛʨʫʥʪʝ ʥʝʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʚʷʟʥʦʛʦ (ʨʠʩ. 9). ɿʘʨʦʞʜʝʥʠʝ ʦʙʣʘʩʪʝʡ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʥʦʚʘʥʠʷ ʩʚʘʠ-ʕʈʊ. ʉ ʜʘʣʴʥʝʡʰʠʤ ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʩʰʠʨʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʟʦʥ ʚ ʩʪʦʨʦʥʳ ʠ ʚʥʠʟ.  

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʠʥʞʝʥʝʨʥʫʶ ʧʨʘʢʪʠʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʡ ʥʝʣʠʥʝʡʥʦʡ ʤʝʭʘʥʠʢʠ 

ʛʨʫʥʪʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ (P; a; n; L; j; c; E) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʬʫʥʢʮʠʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ.  

....2

2

1

1

kb

k

bb
xxxɸy ÖÖÖÖ=  (1) 

ɺ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʢʦʥʝʯʥʫʶ ʦʩʘʜʢʫ ʩʚʘʠ-ʕʈʊ, ʚʳʙʨʘʥʘ ʩʪʝʧʝʥʥʘʷ 

ʤʥʦʛʦʬʘʢʪʦʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʘ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʵʣʘʩʪʠʯʥʦʩʪʠ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ, ʠʩʭʦʜʷ 

ʠʟ ʝʝ ʪʠʧʘ, ʧʨʦʩʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚ ʧʨʦʮʝʥʪʘʭ. ʆʙʱʝʝ 

ʫʨʘʚʥʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʘʜʢʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

.7654321 bbbbbbb
ɽʩLnaPAS ÖÖÖÖÖÖÖ= j  (2) 

ʛʜʝ P ï ʥʘʛʨʫʟʢʘ ʥʘ ʩʚʘʶ-ʕʈʊ, ʢʅ; a ï ʰʘʛ ʫʰʠʨʝʥʠʡ ʧʦ ʩʪʚʦʣʫ ʩʚʘʠ-ʕʈʊ, ʤ;  

n ï ʢʦʣʠʯʝʩʪʚʦ ʫʰʠʨʝʥʠʡ ʧʦ ʩʪʚʦʣʫ ʩʚʘʠ-ʕʈʊ, ʥʘʯʠʥʘʷ ʩ ʧʷʪʳ; L ï ʜʣʠʥʘ ʩʚʘʠ-ʕʈʊ, ʤ;  

j ï ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʛʨʫʥʪʘ, ʛʨʘʜ.; ʩ ï ʫʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʯʘʩʪʠʮ ʛʨʫʥʪʘ, ʢʇʘ;  

ɽ ï ʤʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ, ʄʇʘ; A ʠ bi ï ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʷʤʠ ʧʨʦʚʝʨʷʣʠʩʴ ʩʦʧʦʩʪʘʚʣʝʥʠʝʤ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʣʝʚʳʭ ʠʩʧʳʪʘʥʠʡ ʩʚʘʡ. ʇʨʦʚʝʜʝʥʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʭʦʨʦʰʝʝ 

ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -45- 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʰʝʥʠʡ 

ʥʝʣʠʥʝʡʥʦʡ ʤʝʭʘʥʠʢʠ ʛʨʫʥʪʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʠʟ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ 

ʩ ʫʰʠʨʝʥʠʷʤʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʫʯʘʩʪʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ. ɿʜʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʤʝʣʦʚʳʝ ʛʨʫʥʪʳ 

ʨʘʟʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʤʝʣʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʫʚʣʘʞʥʝʥʠʷ. 

ʇʨʦʠʟʚʝʜʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ  ʩʚʘʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʤʝʣʦʚʳʝ ʛʨʫʥʪʳ, ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʡ, ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʰʠʨʝʥʠʷ, 

ʧʦʜʧʷʪʥʠʢʠ, ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʩʪʘʪʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. 

 

Abstract 

Geotechnical conditions are examined at the Belgorod University site. Small soils having 

various load-bearing capacities are used here as a foundation. Primary properties of chalk stones are 

described taking into account their moistening. The use of electric discharging for driving continuous 

flight augers are substantiated. 

Keywords: geotechnical conditions, cretaceous soils, mechanical characteristics, load-bearing 

capacity of piles, electric discharging, widening, thrust plates, rated resistance, static probing, static 

loading. 

 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ɹʝʣɻʋ)  ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ  ʧʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʚʘʡ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʟʘʙʠʚʥʳʝ ʩʚʘʠ ʩ 

ʨʘʟʤʝʨʘʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ Ï35Ĭ35 ʠ ʜʣʠʥʦʡ 18,0 ʤ (ʉ 18-35) ʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ  

ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʧʦ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʩʚʘʠ-ʕʈʊ)  ʜʠʘʤʝʪʨʦʤ ʙʫʨʝʥʠʷ Ï 300 ʠ 

ʜʣʠʥʦʡ   18,0 ʤ.  

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʦʞʥʳʤ ʚ 

ʩʚʷʟʠ ʩ ʥʘʣʠʯʠʝʤ ʚ ʦʩʥʦʚʘʥʠʠ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʄʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʤʷʛʢʫʶ ʥʝʩʣʦʠʩʪʫʶ ʪʦʥʢʦʟʝʨʥʠʩʪʫʶ ʩʣʘʙʦʩʮʝʤʝʥ-

ʪʠʨʦʚʘʥʥʫʶ ʧʦʨʦʜʫ ʦʙʳʯʥʦ ʙʝʣʦʛʦ, ʨʝʞʝ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ. ʕʪʘ ʧʦʨʦʜʘ ʩʦʩʪʦʠʪ ʠʟ 

ʪʦʥʢʠʭ (2-10 ʤʢʤ) ʟʝʨʝʥ ʢʘʣʴʮʠʪʘ, ʝʛʦ ʦʙʣʦʤʢʦʚ, ʦʩʪʘʪʢʦʚ ʢʦʢʢʦʣʠʪʦʚ (2-5 ʤʢʤ) ʠ 

ʬʦʨʘʤʠʥʠʬʝʨ. ʆʪʜʝʣʴʥʳʝ ʩʣʦʠ ʤʝʣʘ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʩʦʩʪʦʷʪ ʠʟ ʢʦʢʢʦʣʠʪʦʚ, ʠʣʠ ʢʦʢʢʦʣʠʪʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʥʠʭ. ʄʝʣ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʟʚʝʩʪʥʷʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʤʝʥʴʰʝʡ ʪʚʝʨʜʦʩʪʴʶ ʠ 

ʥʘʣʠʯʠʝʤ ʤʠʢʨʦʢʘʥʘʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʢʦʪʦʨʳʝ, ʧʠʪʘʷʩʴ ʤʝʣʦʤ, 

ʧʨʦʥʠʟʳʚʘʶʪ ʝʛʦ ʚ ʨʘʟʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʄʝʣ ʠʥʪʝʥʩʠʚʥʦ ʚʧʠʪʳʚʘʝʪ ʚʦʜʫ ʠ 

ʧʨʠ ʵʪʦʤ ʝʛʦ ʧʨʦʯʥʦʩʪʴ ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥ 

ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʪʠʢʩʦʪʨʦʧʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʦʤ ʜʣʷ 

ʟʘʛʣʫʙʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʟʘʙʠʚʥʳʝ, ʟʘʜʘʚʣʠʚʘʝʤʳʝ ʠ ʙʫʨʦʚʳʝ ʩʚʘʠ. 

ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʤʝʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʩʝ ʙʦʣʴʰʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʟʨʝʟ ʚ ʨʘʡʦʥʝ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʨʧʫʩʘ ˉ14 ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʨʧʫʩʘ ʠʤʝʥʠ ʉ. ʍʦʨʢʠʥʦʡ 

ɹʝʣɻʋ. 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʦʢ ʜʦ ʛʣʫʙʠʥʳ 30 ʤ ʩʣʦʞʝʥ ʛʨʫʥʪʘʤʠ ʯʝʪʚʝʨʪʠʯʥʦʡ 

ʠ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤ. ʏʝʪʚʝʨʪʠʯʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ ʧʦʜ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ ʠ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ 619 ʤ. ɸʣʣʶʚʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ çʩʣʘʙʳʤʠè ʚʦʜʦʥʘʩʳʱʝʥʥʳʤʠ ʟʝʣʝʥʦʚʘʪʦʩʝʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -47- 

 

ʛʣʠʥʘʤʠ ʠ ʤʝʣʢʠʤʠ ʠ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ  ʚʦʜʦʥʘʩʳʱʝʥʥʳʤʠ ʧʝʩʢʘʤʠ. ʇʨʠʯʝʤ ʛʣʠʥʠʩʪʳʝ 

ʛʨʫʥʪʳ ʟʘʣʝʛʘʶʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ, ʤʝʩʪʘʤʠ ʦʥʠ ʟʘʪʦʨʬʦʚʘʥʳ.  

ʆʪʣʦʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʣʦʚʦʡ 

ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʙʝʣʳʤ ʧʠʩʯʠʤ ʤʝʣʦʤ, ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ ʠ ʨʘʟʨʫʰʝʥʥʳʤ 

ʧʨʦʮʝʩʩʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʢʨʦʚʣʝ ʜʦ ʛʣʠʥʦʧʦʜʦʙʥʦʛʦ  ʩʦʩʪʦʷʥʠʷ. ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ 

ʦʪʣʦʞʝʥʠʡ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 20.0 ʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʚ ʨʘʡʦʥʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʨʧʫʩʦʚ 

ɹʝʣɻʋ ʚʳʜʝʣʝʥʦ 6 ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʀɻʕ):  

ʀɻʕ - 1ʘ: ʅʘʩʳʧʥʦʡ ʛʨʫʥʪ:ʇʣʦʪʥʦʩʪʴ ɟ = 1.6 ʛ/ʩʤ
3
. 

ʀɻʕ - 1: ʇʦʯʚʘ ʯʝʨʥʦʟʝʤʥʦʛʦ ʦʙʣʠʢʘ, ʩʫʛʣʠʥʠʩʪʘʷ ʠʣʠ ʩʫʧʝʩʯʘʥʘʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʝʝ ʧʦʨʦʜʳ: ʇʣʦʪʥʦʩʪʴ ɟ = 1.7 ʛ/ʩʤ
3
. 

ʀɻʕ - 2: ʉʫʛʣʠʥʦʢ ʪʝʢʫʯʝ-ʧʣʘʩʪʠʯʥʳʡ ʩʝʨʦ-ʟʝʣʝʥʳʡ, ʤʝʩʪʘʤʠ ʯʝʨʥʳʡ ʩ ʧʨʠʤʝʩʴʶ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʧʨʦʩʣʦʡʢʘʤʠ ʩʫʧʝʩʠ ʠ ʧʝʩʢʘ: 

ʇʨʠʨʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ W = 0.30; ɺʣʘʞʥʦʩʪʴ ʥʘ ʛʨʘʥʠʮʝ ʪʝʢʫʯʝʩʪʠ WL = 0.33; 

ɺʣʘʞʥʦʩʪʴ ʥʘ ʛʨʘʥʠʮʝ ʨʘʩʢʘʪʳʚʘʥʠʷ Wp = 0.19; ʏʠʩʣʦ ʧʣʘʩʪʠʯʥʦʩʪʠ Ip = 0.14; ʇʦʢʘʟʘʪʝʣʴ 

ʪʝʢʫʯʝʩʪʠ IL  = 0.79; ʇʣʦʪʥʦʩʪʴ ɟ = 1.88 ʛ/ʩʤ
3
; ʇʣʦʪʥʦʩʪʴ ʩʫʭʦʛʦ ʛʨʫʥʪʘ ɟd = 1.45 ʛ/ʩʤ

3
; 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʝ = 0.85; ʉʪʝʧʝʥʴ ʚʣʘʞʥʦʩʪʠ Sr = 0.95; ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ Iʦʪ = 0.03-0.05; ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ɽ = 5 ʤʇʘ; ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ű =16-20Á; ʋʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʉ = 15-16 ʢʇʘ.  

 

 
ʈʠʩʫʥʦʢ 1. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʣʠʥʠʠ çʢʦʨʧʫʩ 14 ï ʩʧʦʨʪʠʚʥʳʡ ʮʝʥʪʨ ʠʤ. ʉ. ʍʦʨʢʠʥʦʡè. 

 

ʀɻʕ - 3: ɻʣʠʥʘ ʩʝʨʦ-ʟʝʣʝʥʘʷ, ʪʝʤʥʦ-ʩʝʨʘʷ, ʯʝʨʥʘʷ, ʪʫʛʦʧʣʘʩʪʠʯʥʘʷ ʩ ʦʩʪʘʪʢʘʤʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʧʝʩʢʘ: ʇʨʠʨʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ W = 0.34; ɺʣʘʞʥʦʩʪʴ ʥʘ 

ʛʨʘʥʠʮʝ ʪʝʢʫʯʝʩʪʠ WL = 0.45; ɺʣʘʞʥʦʩʪʴ ʥʘ ʛʨʘʥʠʮʝ ʨʘʩʢʘʪʳʚʘʥʠʷ Wp =0.27; ʏʠʩʣʦ 

ʧʣʘʩʪʠʯʥʦʩʪʠ Ip = 0.18; ʇʦʢʘʟʘʪʝʣʴ ʪʝʢʫʯʝʩʪʠ IL = 0.95; ʇʣʦʪʥʦʩʪʴ ɟ = 1.75-1.77 ʛ/ʩʤ
3
; 

ʇʣʦʪʥʦʩʪʴ ʩʫʭʦʛʦ ʛʨʫʥʪʘ ɟd = 1.31-1.33 ʛ/ʩʤ
3
; ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʝ = 1.0; ʉʪʝʧʝʥʴ 

ʚʣʘʞʥʦʩʪʠ Sr = 0.90; ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ Iʦʪ = 0.020-0.036; 

ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ɽ = 8,11 ʤʇʘ; ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű =7Á; ʋʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʉ = 

30-35 ʢʇʘ. 

ʀɻʕ - 4: ʇʝʩʦʢ ʤʝʣʢʠʡ  ʠ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, ʚʦʜʦʥʘʩʳʱʝʥʥʳʡ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ 

ʩʣʦʞʝʥʠʷ, ʤʝʩʪʘʤʠ ʧʣʦʪʥʳʡ: ʇʨʠʨʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ W = 0.01-0.04; ʉʪʝʧʝʥʴ ʚʣʘʞʥʦʩʪʠ Sr = 

1.00; ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ  ɽ = 28,13 ʤʇʘ; ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű = 30-34Á; ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ ʉ = 1ï2 ʢʇʘ. 

ʀɻʕ - 5: ʄʝʣ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʚʳʚʝʪʨʝʣʳʡ ʚ ʢʨʦʚʣʝ ʥʘ ʛʣʫʙʠʥʫ 417 ʤ ʜʦ ʛʣʠʥʦʧʦʜʦʙʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʥʠʞʝ ʜʦ ʜʨʝʩʚʷʥʦ-ʱʝʙʝʥʠʩʪʳʡ ʩ ʛʣʠʥʠʩʪʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ. ɺ ʢʨʦʚʣʝ ʤʝʣ 

ʧʨʠʤʝʨʥʦ ʜʦ ʛʣʫʙʠʥʳ 4ʤ ʠʤʝʝʪ ʪʝʢʫʯʝʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʥʠʞʝ 4 ʤ ï ʪʝʢʫʯʝ-ʧʣʘʩʪʠʯʥʳʡ. 

ʇʨʠʨʦʜʥʘʷ ʚʣʘʞʥʦʩʪʴ W = 0.35-0.37; ɺʣʘʞʥʦʩʪʴ ʥʘ ʛʨʘʥʠʮʝ ʪʝʢʫʯʝʩʪʠ WL = 0.33-0.35; 

ɺʣʘʞʥʦʩʪʴ ʥʘ ʛʨʘʥʠʮʝ ʨʘʩʢʘʪʳʚʘʥʠʷ Wp = 0.23-0.25; ʏʠʩʣʦ ʧʣʘʩʪʠʯʥʦʩʪʠ Ipå0.1; ʇʦʢʘʟʘʪʝʣʴ 

ʪʝʢʫʯʝʩʪʠ IL (ʚ ʢʨʦʚʣʝ)  Ó 1.0, ʥʠʞʝ IL = 0.75~1; ʇʣʦʪʥʦʩʪʴ ɟ = 1.75 ʛ/ʩʤ
3
; ʇʣʦʪʥʦʩʪʴ ʩʫʭʦʛʦ 



-48- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʛʨʫʥʪʘ ɟd = 1.30 ʛ/ʩʤ
3
; ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʝ= 1.05; ʉʪʝʧʝʥʴ ʚʣʘʞʥʦʩʪʠ Sr = 1.0; 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ Iʦʪ = 0.020-0.036; ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ɽ 

(ʚ ʢʨʦʚʣʝ)  = 6,17 ʤʇʘ; ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʠʠ ɽ = 10-12 ʤʇʘ; ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ű =16-

18Á; ʋʜʝʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ʉ = 15-18 ʢʇʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ, ʛʨʫʥʪʳ 

ʩʣʘʛʘʶʱʠʝ ʫʯʘʩʪʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ɹʝʣɻʋ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʩʢʘ ʀɻʕ-4 

ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʨʫʢʪʫʨʥʦ-ʥʝʫʩʪʦʡʯʠʚʳʤ.  

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʣʦʱʘʜʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʛʦʨʠʟʦʥʪʦʚ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ: 

1.  ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʪʠʧʘ çʚʝʨʭʦʚʦʜʢʘè. ɺʩʪʨʝʯʘʶʪʩʷ ʣʦʢʘʣʴʥʦ ʧʦʜ ʥʘʩʳʧʥʳʤ 

ʛʨʫʥʪʦʤ, ʪʦ ʝʩʪʴ ʥʘ ʛʣʫʙʠʥʝ 2.5-4.0 ʤ ʠ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ 1.5-3.0ʤ. 

ɺʦʜʦʚʤʝʱʘʶʱʠʤ ʛʨʫʥʪʦʤ ʜʣʷ çʚʝʨʭʦʚʦʜʢʠè ʩʣʫʞʠʪ ʧʦʯʚʝʥʥʦ-

ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʣʦʡ ʠ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʘʣʣʶʚʠʘʣʴʥʳʭ ʩʫʛʣʠʥʢʦʚ ʠ ʛʣʠʥ, 

ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʪʘʢʞʝ ʠ ʚʦʜʦʫʧʦʨʦʤ. 

ʇʠʪʘʥʠʝ çʚʝʨʭʦʚʦʜʢʠè ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ 

ʛʨʫʥʪ ʠ ʫʪʝʯʝʢ ʚʦʜʳ ʠʟ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʈʘʟʛʨʫʟʢʘ çʚʝʨʭʦʚʦʜʢʠè 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʠʞʝʣʝʞʘʱʠʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ. 

2. ɻʦʨʠʟʦʥʪ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʋʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʘʭ 2.0-7.0 ʤ ʦʪ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʳʤ ʦʪʤʝʪʢʘʤ 109.0-112.5 ʤ. ʊʦ ʝʩʪʴ ʦʪʤʝʪʢʠ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʦʪʤʝʪʢʠ ʚʦʜʳ ʚ ʨ. ɺʝʟʝʣʢʘ 

(ʨʠʩ. 1). ɺʦʜʦʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʜʣʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʣʫʞʘʪ 

ʦʪʣʦʞʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʦʡ ʠ ʤʝʣʦʚʦʡ ʩʠʩʪʝʤ (ʧʝʩʢʠ, ʩʫʛʣʠʥʢʠ ʠ ʤʝʣ). 

ʇʠʪʘʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣɻʋ, ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʚʦʜ  rʠʟ 

ʨ. ɺʝʟʝʣʢʘ, ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʀʟ ʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ɹʝʣɻʋ ʷʚʣʷʶʪʩʷ 

ʩʣʦʞʥʳʤʠ ʠ ʦʪʥʦʩʷʪʩʷ ʢ III ʢʘʪʝʛʦʨʠʠ ʩʣʦʞʥʦʩʪʠ ʧʦ ʉʇ 47.13330.2012 [3]. ʕʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʧʨʠʤʝʥʝʥʠʝ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʢʦʨʧʫʩʦʚ 

ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʅʘʯʘʣʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʨʧʫʩʦʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʥʮʫ 70-ʭ ʛʦʜʦʚ. ʇʨʠ ʵʪʦʤ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʧʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʛʣʘʚʥʦʛʦ ʢʦʨʧʫʩʘ ʧʨʦʚʦʜʠʣʠʩʴ ʙʝʟ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʛʨʫʥʪʳ ʧʦʜ ʛʣʘʚʥʳʤ ʢʦʨʧʫʩʦʤ ʙʳʣʠ 

çʩʣʘʙʳʤʠè, ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʜʣʠʥʥʦʡ ʜʦ 24 ʤ. ʊʦ ʝʩʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʙʳʣ ʧʨʠʥʷʪ ʜʨʝʩʚʷʥʦ-ʱʝʙʝʥʠʩʪʳʡ ʤʝʣ.  

ɺ 80-ʭ ʛʦʜʘʭ ʚ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ  ʤʝʪʦʜʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʨʠ 

ʜʘʣʴʥʝʡʰʠʭ ʠʟʳʩʢʘʥʠʷʭ ʫʜʘʣʦʩʴ ʙʦʣʝʝ ʪʦʯʥʦ ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʪʝʢʫʯʠʤʠ ʠ 

ʪʝʢʫʯʝʧʣʘʩʪʠʯʥʳʤʠ ʤʝʣʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʦʩʴ ʢʘʯʝʩʪʚʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜ 

ʥʝʢʦʪʦʨʳʤʠ ʥʦʚʳʤʠ ʢʦʨʧʫʩʘʤʠ ʙʳʣʠ ʧʨʠʥʷʪʳ  ʩʚʘʠ ʜʦ 18 ʤ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʮʝʥʢʠ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʥʘʨʷʜʫ ʩʦ ʩʪʘʪʠʯʝʩʢʠʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʧʳʪʘʥʠʷ ʩʚʘʡ 

ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ çʦʪʜʳʭʘè ʩʚʘʡ 15-20 ʩʫʪʦʢ.  

ɺ 90-ʭ ʛʦʜʘʭ ʜʣʷ ʦʮʝʥʢʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʢʨʦʤʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʤʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʩʚʘʡ ʩʪʘʪʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ [13]. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʧʨʠʥʠʤʘʪʴ ʜʣʠʥʫ ʩʚʘʡ 15-16 ʤ. ɺ ʦʩʥʦʚʥʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʟʘʙʠʚʥʳʝ ʩʦʩʪʘʚʥʳʝ 

ʩʚʘʠ. ɺ ʧʦʩʣʝʜʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʫʥʜʘʤʝʥʪʦʩʪʨʦʝʥʠʠ ʥʘʭʦʜʷʪ 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʕʈʊ) [2]. ʇʦ 

ʥʘʰʝʤʫ ʤʥʝʥʠʶ ʦʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. 

ʉʚʘʠ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ (ʩʚʘʠ-ʕʈʊ) ʧʦ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʣʘʜʘʶʪ 

ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʙʫʨʦʚʳʭ ʩʚʘʡ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʜʘʞʝ ʩʦ ʩʚʘʷʤʠ ʧʦʛʨʫʞʘʝʤʳʤʠ ʚ ʦʩʥʦʚʘʥʠʝ ʚ ʛʦʪʦʚʦʤ  ʚʠʜʝ (ʵʪʦ ʟʘʙʠʚʥʳʝ ʠ ʟʘʜʘʚʣʠʚʘʝʤʳʝ 

ʩʚʘʠ). 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -49- 

 

ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʵʪʠʭ ʩʚʘʡ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ Fd ʧʦ ʉʇ 24.13330.2011 [2]: 

Fd= )(
1

ä
=

+
n

i

iiʩfʩRʩ hfuRA ggg   (1) 

ɺ ʬʦʨʤʫʣʝ (7.11 [2]) ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ  ʩfg  ʧʨʠʚʝʜʝʥʥʳ ʚ ʪʘʙʣ. 76 [2], ʜʣʷ ʩʚʘʡ 

ʕʈʊ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,1õ1,3, ʘ ʜʣʷ ʙʫʨʦʥʘʙʠʚʥʳʭ ʠ ʥʘʙʠʚʥʳʭ ʩʚʘʡ ï ʚ ʧʨʝʜʝʣʘʭ 

0,6õ0,9. ʅʠʞʝ ʚ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ  ʩfg ʜʣʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-

ʕʈʊ ʠ ʜʨʫʛʠʭ ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ. 

 

 

ʊʘʙʣʠʮʘ 1 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ. 

 ̄

ʧ.ʧ. 

ʉʚʘʠ ʠ ʩʧʦʩʦʙʳ ʠʭ 

ʫʩʪʨʦʡʩʪʚʘ 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʩʚʘʡʩfg  

ʚ ʧʝʩʢʘʭ ʚ ʩʫʧʝʩʷʭ ʚ ʩʫʛʣʠʥʢʘʭ ʚ ʛʣʠʥʘʭ 

1 2 3 4 5 6 

1 

ɹʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ, 

ʫʩʪʨʘʠʚʘʝʤʳʝ ʧʦ ʨʘʟʨʷʜʥʦ-

ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

1,3 1,3 1,1 1,1 

2 ʉʚʘʠ-ʩʪʦʣʙʳ 0,7 0,7 0,7 0,6 

3 

ʅʘʙʠʚʥʳʝ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ 

ʠʥʚʝʥʪʘʨʥʦʡ ʪʨʫʙʳ ʩ 

ʪʝʨʷʝʤʳʤ ʥʘʢʦʥʝʯʥʠʢʦʤ 

0,8 0,8 0,8 0,7 

4 ɹʫʨʦʚʳʝ 0,6õ0,8 0,6õ0,8 0,6õ0,8 0,6õ0,7 

 

ɸʥʘʣʠʟʠʨʫʷ ʟʥʘʯʝʥʠʷ ʚ ʪʘʙʣ. 1  ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩfg ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʡ-ʕʈʊ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʚʦʩʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ Fu 

ʜʨʫʛʠʭ ʪʠʧʦʚ ʩʚʘʡ (ʩʤ. ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʷ ʧʨʝʚʳʰʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩfg  ʜʣʷ ʩʚʘʡ-ʕʈʊ ʧʦ ʦʪʥʦʰʝʥʠʶ ʩfg ʜʣʷ ʜʨʫʛʠʭ ʪʠʧʦʚ 

ʩʚʘʡ. 

ʩfiʩfgg /1  ʚ ʧʝʩʢʘʭ ʚ ʩʫʧʝʩʷʭ ʚ ʩʫʛʣʠʥʢʘʭ ʚ ʛʣʠʥʘʭ 

1 2 3 4 5 

21 / ʩfʩfgg  1,86 1,86 1,58 1,84 

31 / ʩfʩfgg  1,63 1,63 1,38 1,58 

41 / ʩfʩfgg  1,63õ2,17 1,63õ2,17 1,38õ1,84 1,58õ1,84 

ʇʨʠʤʝʯʘʥʠʝ: ʅʫʤʝʨʘʮʠʷ ʠʥʜʝʢʩʦʚ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʩfg ʩʤ. ʧʦʟ. 1,2,3,4 ʠʟ ʪʘʙʣ.1. 

 

ʂʦʵʬʬʠʮʠʝʥʪ  ʩRg  ʚ ʬʦʨʤʫʣʝ 1 ʜʣʷ ʩʚʘʡ-ʕʈʊ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 1.3, ʘ ʜʣʷ ʜʨʫʛʠʭ 

ʪʠʧʦʚ ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ ʩRg =0,9õ1,0. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʡ-ʕʈʊ ʧʦʜ 

ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʧʨʝʚʳʰʘʝʪ Fu ʜʨʫʛʠʭ ʪʠʧʦʚ ʙʫʨʦʚʳʭ ʩʚʘʡ ʚ 1,3õ1,5 ʨʘʟʘ. 

ʈʘʩʯʝʪʳ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʩʧʨʘʚʝʜʣʠʚʳ ʪʦʣʴʢʦ ʜʣʷ ʙʫʨʦʚʳʭ ʩʚʘʡ ʧʦ ʪʦʡ ʧʨʠʯʠʥʝ ʯʪʦ 

ʚʝʣʠʯʠʥʳ ʨʘʩʯʝʪʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ  R  ʠ ʧʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ fi  

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʪʘʙʣʠʮʘʤ ʠʟ ʉʇ 24.13330.2011 [2] (ʪʘʙʣ. 7.3 ʜʣʷ ʟʥʘʯʝʥʠʡ fi  

ʠ ʪʘʙʣ. 7.8 ʜʣʷ ʟʥʘʯʝʥʠʡ R ). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ Fd ʩʚʘʡ-ʕʈʊ ʠ  ʩʚʘʡ 

ʧʦʛʨʫʞʘʝʤʳʭ ʚ ʛʨʫʥʪ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ (ʟʘʙʠʚʥʳʭ ʠ ʟʘʜʘʚʣʠʚʘʝʤʳʭ)  ʧʨʝʚʳʰʝʥʠʷ ʟʥʘʯʝʥʠʡ ʩfg



-50- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʠ ʩRg ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʊʘʢ ʥʘʧʨʠʤʝʨ ʝʩʣʠ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʙʳʭ ʪʠʧʦʚ ʩʚʘʡ ʧʦ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʪʘʙʣ. 7.3 [2], ʪʦ ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʘʠ 

ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʘʟʥʳʤ ʪʘʙʣʠʮʘʤ [2]. ɽʩʣʠ ʟʥʘʯʝʥʠʷ R  ʜʣʷ ʙʫʨʦʚʳʭ 

ʩʚʘʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʘʡ-ʕʈʊ ʦʧʨʝʜʝʣʷʝʪʩʷ  ʧʦ ʪʘʙʣ. 7.8 [2],ʪʦ R  ʜʣʷ ʟʘʙʠʚʥʳʭ ʠ 

ʟʘʜʘʚʣʠʚʘʝʤʳʭ ʩʚʘʡ-ʧʦ ʪʘʙʣ.7.2[2]. ɿʥʘʯʝʥʠʷ R  ʧʦ ʪʘʙʣ. 7.2 [2], ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ ʪʘʙʣ. 

7.8 ʚ 1,5õ7 ʨʘʟ. ʊʝʤ ʩʘʤʳʤ ʧʨʷʤʳʝ ʨʘʩʯʝʪʳ Fu ʧʦ ʬʦʨʤʫʣʝ (1) ʜʣʷ ʩʚʘʡ-ʕʈʊ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 

ʤʝʥʴʰʝ ʯʝʤ Fu ʜʣʷ ʩʚʘʡ ʧʦʛʨʫʞʘʝʤʳʭ ʚ ʛʨʫʥʪ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ. 

ʇʨʦʙʣʝʤʘ   ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ Fd ʩʚʘʠ-ʕʈʊ ʧʦ ʛʨʫʥʪʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʫʚʝʣʠʯʝʥʠʷ ʝʝ ʷʚʣʷʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʦʧʦʨ (ʧʦʜʧʷʪʥʠʢʦʚ) [4, 

5, 6, 7, 8, 9, 10, 11, 12]. 

ʊʦ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʰʠʨʝʥʠʷ (ʧʦʜʧʷʪʥʠʢʠ) ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪ ʥʝʩʫʱʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʩʷʯʝʡ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ ʜʦʢʘʟʘʥʦ ʥʠʞʝ. 

ʅʘ ʨʠʩ. 2 ʠ 3 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʠ 

ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʧʦʛʨʫʞʝʥʠʶ ʟʦʥʜʘ, ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ, ʘ ʪʘʢʞʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ  ʧʨʠʚʷʟʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʩʚʘʡ:  ʟʘʙʠʚʥʦʡ ʩʚʘʠ ʉ 18-35, ʙʫʨʦʠʥʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-

ʕʈʊ ʩ ʫʰʠʨʝʥʠʝʤ ʧʦʜ ʧʷʪʦʡ ʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʦʡ ʩʚʘʠ-ʕʈʊ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʫʰʠʨʝʥʠʝʤ 

(ʧʦʜʧʷʪʥʠʢʦʤ) ʠ ʫʰʠʨʝʥʠʝʤ ʧʦʜ ʧʷʪʦʡ  ʩʚʘʠ. 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʠʚʷʟʢʠ ʩʚʘʡ ʢ ʦʧʨʝʜʝʣʝʥʠʶ Fu ʚ ʪʦʯʢʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ˉ1.1. 

ɿʘʙʠʚʥʘʷ ʩʚʘʷ ʉ 18-35;2. ʉʚʘʷ-ʕʈʊ ʩ ʦʜʥʠʤ ʫʰʠʨʝʥʠʝʤ;3. ʉʚʘʷ-ʕʈʊ ʩ ʜʚʫʤʷ ʫʰʠʨʝʥʠʷʤʠ. 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʳ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʠʚʷʟʢʠ ʩʚʘʡ ʢ ʦʧʨʝʜʝʣʝʥʠʶ Fu ʚ ʪʦʯʢʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ˉ2.1. 

ɿʘʙʠʚʥʘʷ ʩʚʘʷ ʉ 18-35;2. ʉʚʘʷ-ʕʈʊ ʩ ʦʜʥʠʤ ʫʰʠʨʝʥʠʝʤ;3. ʉʚʘʷ-ʕʈʊ ʩ ʜʚʫʤʷ ʫʰʠʨʝʥʠʷʤʠ. 

 

ʂʨʦʤʝ ʪʦʛʦ ʥʘ ʧʣʦʱʘʜʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʥʦʚʘʥʠʡ  ʤʝʪʦʜʦʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʪ.ɿ.1 ʠ ʪ.ɿ.2) [1]. 

ɺ ʪʦʯʢʘʭ ʟʦʥʜʠʨʦʚʘʥʠʷ ʥʘ ʧʣʦʱʘʜʢʝ ʢʦʨʧʫʩʘ ˉ4 ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʢʦʨʧʫʩʘ ʠʤʝʥʠ 

ʉ.ʍʦʨʢʠʥʦʡ ʧʦ ʤʝʪʦʜʠʢʝ ʉʇ 24.13330.2011 [2] ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʜʝʣʴʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Fui  

ʜʣʷ ʟʘʙʠʚʥʳʭ ʩʚʘʡ ʉ 18-35 (ʧʦʟ. 1. ʥʘ ʨʠʩ. 2 ʠ 3): ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ  Fu ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7 

ʠ 8. ɼʣʷ ʪʦʯʢʠ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʪ.ɿ.) ˉ1 Fu1=920,4 ʢʅ, ʘ ʜʣʷ ʪ.ɿ. ˉ2 - Fu2=1130,0 ʢʅ. 
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ʊʘʢʞʝ ʦʮʝʥʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʚʘʡ-ʕʈʊ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʟʘʙʠʚʥʳʤ 

ʩʚʘʷʤ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ-ʕʈʊ Ï 300 ʠ ʜʣʠʥʦʡ l = 18,0 ʤ: 

1. ʉʚʘʠ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʝʤ ʧʦʜ ʧʷʪʦʡ (ʧʦʟ. 2 ʥʘ ʨʠʩ. 2 ʠ 3); 

2. ʉʚʘʠ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʝʤ (ʧʦʜʧʷʪʥʠʢʦʤ) ʚ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʤʝʣʢʠʭ ʧʝʩʢʘʭ ʥʘ 

ʦʪʤʝʪʢʝ ï                           9,2 õ 9,4 ʤ ʠ ʫʰʠʨʝʥʠʝʤ ʧʦʜ ʧʷʪʦʡ (ʧʦʟ. 3 ʥʘ ʨʠʩ. 2 

ʠ 3). 

ʉʦʛʣʘʩʥʦ ʧʦʟ. 14.10.5 ʠ ʪʘʙʣ. 2 ʠ 3 [14] ʜʠʘʤʝʪʨ ʢʘʤʫʬʣʝʪʥʦʛʦ ʫʰʠʨʝʥʠʷ:  

Dku=dcȚʂu, (2) 

ʛʜʝ dc ï ʜʠʘʤʝʪʨ ʙʫʨʝʥʠʷ: dc = 0,300 ʤ; 

ʂu ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʰʠʨʝʥʠʷ: 

ɼʣʷ ʤʝʣʢʠʭ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʧʝʩʢʦʚ ʨʘʚʝʥ 1,7,  ʘ  ʜʣʷ  ʛʣʠʥʠʩʪʳʭ ʛʨʫʥʪʦʚ ʧʨʠ    0,75< 

IL 1,0 ʂu=1,3. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʤʝʪʨ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʜʧʷʪʥʠʢʘ Dku=0,30Ț1,7=0,510 ʤ, ʘ 

ʜʠʘʤʝʪʨ ʫʰʠʨʝʥʠʷ ʧʦʜ ʧʷʪʦʡ Dku=0,390 ʤ. 

 ʇʨʝʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʘʠ ï ʕʈʊ  ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ Fu  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 7.25 [2]: 

Fu    = i

n

i

i

n

i

uisi hfuAR Ö+Ö ää
== 11

,  (3) 

ʛʜʝ siR  -  ʨʘʩʯʝʪʥʳʝ  ʩʦʧʨʦʪʠʚʣʝʥʠʷ  ʧʦʜ  i-ʤ   ʫʰʠʨʝʥʠʝʤ  (ʠʟ  ʛʨʘʬʠʢʦʚ  ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ);uiA  - ʧʣʦʱʘʜʴ i- ʛʦ ʫʰʠʨʝʥʠʷ;if  - ʨʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦ  ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʠʟ ʛʨʘʬʠʢʦʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ) ʥʘ ʫʯʘʩʪʢʘʭ ʪʦʣʱʠʥʦʡ hi, ʤ. 

ʊʘʙʣʠʮʘ 5 
ʅʦʨʤʘʪʠʚʥʦʝ 

ʙʦʢʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʇʨʝʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʘʠ-ʕʈʊ 

ʇʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʇʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

f RsȚA ɔsR ɔsRRȚA fȚhȚu ɔcf ɔcfȚfȚhȚu 

ʢʇʘ ʢʅ - ʢʅ ʢʅ - ʢʅ 

1 2 3 4 5 6 7 

28,86    31 1,1 38 

32,46    40 1,1 44 

30,69    38 1,1 42 

27,42    33 1,1 36 

24,50    31 1,1 34 

23,51    29 1,3 38 

23,21 1074,0 13 1396,0 28 1,3 31 

24,16    29 1,3 32 

25,40    31 1,1 34 

26,68    33 1,1 36 

26,96    33 1,1 36 

26,90    33 1,1 35 

25,94    32 1,1 35 

25,34    32 1,1 35 

25,34    32 1,1 35 

25,32    32 1,1 35 

25,44    32 1,1 35 

25,61 269,4 13 350,0 32 1,1 35 

      ×646ʢʅ. 

 

ʊʘʙʣʠʮʘ 6 
ʅʦʨʤʘʪʠʚʥʦʝ 

ʙʦʢʦʚʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʇʨʝʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʚʘʠ-ʕʈʊ 

ʇʦʜ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʇʦ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

f RsȚA ɔsR ɔsRRȚA fȚhȚu ɔcf ɔcfȚfȚhȚu 

ʢʇʘ ʢʅ - ʢʅ ʢʅ - ʢʅ 

1 2 3 4 5 6 7 



-52- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
21,35    26 1,1 29 

28,51    35 1,1 39 

28,77    35 1,1 39 

30,76    38 1,1 42 

29,76    37 1,1 41 

28,42    35 1,1 39 

27,88    34 1,1 37 

28,73    35 1,3 39 

29,62 1080,0 1,3 1404,0 37 1,3 41 

30,28    38 1,3 42 

29,67    37 1,1 41 

29,12    31 1,1 41 

29,26    37 1,1 41 

28,81    36 1,1 40 

28,53    36 1,1 40 

28,56    36 1,1 40 

28,66    36 1,1 40 

29,07 392,0 1,3 510,0 37 1,1 41 

      ×712 ʢʅ. 

 

ʈʘʩʯʝʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ Fu ʧʦ ʬʦʨʤʫʣʝ 3 ʜʣʷ ʪʦʯʝʢ ʟʦʥʜʠʨʦʚʘʥʠʷ ˉ 1 ʠ 2 ʩʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 4 ʠ 5. 

ʇʦ ʟʥʘʯʝʥʠʷʤ ʚʝʣʠʯʠʥ  ɔʩRRȚA ʠ ɔcfȚfiȚhȚu  ʦʧʨʝʜʝʣʷʝʤ Fu ʜʣʷ ʩʚʘʡ-ʕʈʊ (ʩʤ. ʪʘʙʣ. 7). 

ʊʘʙʣʠʮʘ 7 
ʊʦʯʢʠ 

ʟʦʥʜʠʨʦʚʘʥʠʷ 
ʊʠʧʳ ʩʚʘʡ-ʕʈʊ 

×ɔʩRȚRiȚAi, 

ʢʅ 

×ɔcfȚfiȚhȚu, 

ʢʅ 
Fu, ʢʅ 

1 

ʉʚʘʷ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʝʤ ʧʦʜ ʧʷʪʦʡ 350,0 

646,0 

996,0 ʢʅ 

ʉʚʘʷ-ʕʈʊ ʩ ʧʦʜʧʷʪʥʠʢʦʤ ʠ ʫʰʠʨʝʥʠʝʤ 

ʧʦʜ ʧʷʪʦʡ 
350,0+1396,0 2042,0 ʢʅ 

2 

ʉʚʘʷ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʝʤ ʧʦʜ ʧʷʪʦʡ 510 

712,0 

1222,0 ʢʅ 

ʉʚʘʷ-ʕʈʊ ʩ ʧʦʜʧʷʪʥʠʢʦʤ ʠ ʫʰʠʨʝʥʠʝʤ 

ʧʦʜ ʧʷʪʦʡ 
510,0+1404,0 2226,0 ʢʅ 

 

ʅʘ ʨʠʩ. 4 ʠ 5 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʡ ʩʚʘʠ ʉ18-35 ʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ 

ʩʚʘʡ-ʕʈʊ ʩʪʘʪʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʧʦ ɻʆʉʊ 5686-2012 [13]. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʡ 

ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 7. 

 

 
ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʦʩʘʜʢʠ ʩʚʘʠ S ʦʪ ʥʘʛʨʫʟʢʠ N ʜʣʷ ʟʘʙʠʚʥʦʡ ʩʚʘʠ ʉ 18-35 ʚ ʪ.3 ˉ1 ʩʚʘʠ 99 (ʧʦ 

[1]).  
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ʈʠʩʫʥʦʢ 5. ɻʨʘʬʠʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʩ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʫʰʠʨʝʥʠʝʤ  ʠ ʫʰʠʨʝʥʠʝʤ ʧʦʜ ʧʷʪʦʡ:1-ʚ ʪʦʯʢʝ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ˉ1;2-ʚ ʪʦʯʢʝ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ˉ2. 
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ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ 

ˉˉ 

ʧ/ʧ 

ʊʦʯʢʠ ʩʪʘʪʠʯʝʩʢʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ 

ɿʘʙʠʚʥʘʷ ʩʚʘʷ 

ʉ18-35 

ʉʚʘʷ-ʕʈʊ ʩ ʫʰʠʨʝʥʠʝʤ 

ʧʦʜ ʧʷʪʦʡ 

ʉʚʘʷ-ʕʈʊ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʫʰʠʨʝʥʠʝʤ ʠ ʫʰʠʨʝʥʠʝʤ ʧʦʜ 

ʧʷʪʦʡ 

1 ʪ.3.1 
0,850

0,920
 

-

0,996
 

0,1900

0,2042
 

2 ʪ.3.2 
-

0,1130
 

-

0,1222
 

0,2100

0,2226
 

ʇʨʠʤʝʯʘʥʠʝ. 

ɺ ʯʠʩʣʠʪʝʣʝ ï ʨʘʩʯʝʪʳ Fu ʧʦ ʜʘʥʥʳʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ [1]; 

ɺ ʟʥʘʤʝʥʘʪʝʣʝ ï ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ Fu  ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ ʩʚʘʡ ʤʝʪʦʜʦʤ 

ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ [13]. 

 

ɺʳʚʦʜʳ: 

ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ  ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ  ʢʦʨʧʫʩʦʚ ɹʝʣɻʋ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʷʚʣʷʝʪʩʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ-ʕʈʊ. ʊʠʢʩʦʪʨʦʧʥʳʝ ʩʚʦʡʩʪʚʘ 

ʛʨʫʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ Fd  ʵʪʠʭ ʩʚʘʡ. ʊʘʢʠʝ ʩʚʘʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʥʦʚʳʭ ʟʘʩʪʨʘʠʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɺʝʟʸʣʢʘ ʛʦʨʦʜʘ ɹʝʣʛʦʨʦʜʘ. 

***  

1. ʉʝʨʛʝʝʚ ʉ.ɺ., ʈʳʙʘʣʦʚ ʄ.ɸ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ / ʅʘʫʯʥʳʝ ʚʝʜʦʤʦʩʪʠ ʅʀʋ çɹʝʣɻʋè, ʉʝʨʠʷ ɽʩʪʝʩʪʚʝʥʥʳʝ 

ʥʘʫʢʠ. 2010. ˉ3 (74). ɺʳʧʫʩʢ 10. 

2. ʉʇ 24.13330.2011 ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.02.03-85. ʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ. ʄ.: ʄʠʥʨʝʛʠʦʥ 

ʈʦʩʩʠʠ, 2011. 85ʩ. 

3. ʉʇ 47.13330.2012 ʀʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ. (ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ 

ʨʝʜʘʢʮʠʷ ʉʅʠʇ 11-02-96). ʄ.: ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʤʫ 

ʭʦʟʷʡʩʪʚʫ (ɻʆʉʉʊʈʆʁ). 2013.   

4. ʉʦʢʦʣʦʚ ʅ.ʉ., ʈʷʙʠʥʦʚ ɺ.ʄ. ʆʙ ʦʜʥʦʤ ʤʝʪʦʜʝ ʨʘʩʯʝʪʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ // 

ʆʌʠʄɻ. 2015, ˉ2. ʩ 10-13. 

5. ʉʦʢʦʣʦʚ ʅ.ʉ., ʇʝʪʨʦʚ ʄ.ɺ., ʀʚʘʥʦʚ ɺ.ɸ. ʇʨʦʙʣʝʤʳ ʨʘʩʯʝʪʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ // ʄʘʪʝʨʠʘʣʳ 8-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ (2-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ) 

ʢʦʥʬʝʨʝʥʮʠʠ ñʅʦʚʦʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠò (ʅɸʉʂʈ-

2014). - 2014.  ʛ. ʏʝʙʦʢʩʘʨʳ: ʀʟʜ-ʚʦ ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ.  ʉ. 415ï420. 

6. ʉʦʢʦʣʦʚ ʅ.ʉ., ʉʦʢʦʣʦʚ ʉ.ʅ., ʉʦʢʦʣʦʚ ɸ.ʅ. ʆʧʳʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʟʜʘʥʠʷ ɺʚʝʜʝʥʩʢʦʛʦ 

ʢʘʬʝʜʨʘʣʴʥʦʛʦ ʩʦʙʦʨʘ ʚ ʛ. ʏʝʙʦʢʩʘʨʳ // ɻʝʦʪʝʭʥʠʢʘ. ˉ 1. 2016. ʉʪʨ. 60-65. 



-54- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
7. ʉʦʢʦʣʦʚ ʅ.ʉ., ʈʷʙʠʥʦʚ ɺ.ʄ. Oʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʩ ʤʥʦʛʦʤʝʩʪʥʳʤʠ 

ʫʰʠʨʝʥʠʷʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ // ɻʝʦʪʝʭʥʠʢʘ. 2016. ˉ 2. ʉʪʨ. 28-34. 

8. ʉʦʢʦʣʦʚ ʅ.ʉ., ʈʷʙʠʥʦʚ ɺ.ʄ. ʆʩʦʙʝʥʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʨʘʩʯʝʪʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʩ ʤʥʦʛʦʤʝʩʪʥʳʤʠ 

ʫʰʠʨʝʥʠʷʤʠ  // ɻʝʦʪʝʭʥʠʢʘ. ˉ3.  2016.  ʉʪʨ. 60õ66. 

9. ʉʦʢʦʣʦʚ ʅ.ʉ., ʈʷʙʠʥʦʚ ɺ.ʄ. ʊʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ // ɾʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ˉ 9.  2016.   ʉʪʨ. 11-14.  

10. ʉʦʢʦʣʦʚ ʅ.ʉ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʩ ʤʥʦʛʦʤʝʩʪʥʳʤʠ ʫʰʠʨʝʥʠʷʤʠ 

// ɾʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ˉ10. 2016.  ʉʪʨ. 54 - 59. 

11. ʉʦʢʦʣʦʚ ʅ.ʉ. ʇʦʜʭʦʜʳ ʢ ʫʚʝʣʠʯʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʫʩʠʣʝʥʠʷ // ʄʘʪʝʨʠʘʣʳ 

III ʄʝʞʜʫʥʘʨʦʜʥʦʡ (IX ɺʩʝʨʦʩʩʠʡʩʢʦʡ) ʢʦʥʬʝʨʝʥʮʠʠ çʅʦʚʦʝ ʚ ʘʨʭʠʪʝʢʪʫʨʝ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ  ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠè (ʅɸʉʂʈ-2016) ï 2016. ʛ. ʏʝʙʦʢʩʘʨʳ: ʀʟʜ-ʚʦ ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ. ʉ. 

304-316. 

12. 12. ʉʦʢʦʣʦʚ ʅ.ʉ., ʉʦʢʦʣʦʚ ʉ.ʅ., ʉʦʢʦʣʦʚ ɸ.ʅ. ʆʙ ʦʰʠʙʦʯʥʦʤ ʩʧʦʩʦʙʝ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ // ɾʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ˉ 11. 2016.    ʉʪʨ. 20-29. 

13. ɻʆʉʊ 5686-2012: ɻʨʫʥʪʳ. ʄʝʪʦʜʳ ʧʦʣʝʚʳʭ  ʠʩʧʳʪʘʥʠʡ ʩʚʘʷʤʠ. ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʚʝʪ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʤʝʪʨʦʣʦʛʠʠ  ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ. ʄ., ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2014. 42 ʩ.   

14. ʊʈ 50-180-06 ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʫʩʪʨʦʡʩʪʚʫ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʟʜʘʥʠʡ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ (ʩʚʘʠ-

ʈʀʊ). ʄ.: ɼʝʧʘʨʪʘʤʝʥʪ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʘʟʚʠʪʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜʘ ʄʦʩʢʚʳ, 2006. 42 ʩ.   

ʉʦʢʦʣʦʚ ʅ.ʉ. 

ɻʝʦʪʝʭʥʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʫʢʨʝʧʣʝʥʠʷ ʩʢʣʦʥʘ 

ʌɻɹʆʋ ɺʆ çʏɻʋ ʠʤʝʥʠ ʀ.ʅ. ʋʣʴʷʥʦʚʘè 

(ʈʦʩʩʠʷ, ʏʝʙʦʢʩʘʨʳ) 

doi: 10.18411/trnio-01-2024-642 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʫʯʘʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ 

ʫʩʪʨʦʡʩʪʚʝ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʕʈʊ ʠ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ 

ʘʥʢʝʨʦʚ ʕʈʊ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ ʠ ʦʙʲʝʢʪʦʚ ʨʘʥʝʝ 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʥʝʤ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʚʷʚʣʝʥʥʦʡ ʟʘʜʘʯʠ  ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʠʤʝʝʪʩʷ 

ʨʷʜ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʧʪʠʤʘʣʴʥʳʡ ʠʭ ʚʳʙʦʨ  ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʦ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: 

"ʧʨʦʝʢʪ-ʦʧʳʪ-ʨʝʘʣʴʥʳʡ ʧʨʦʝʢʪ", ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ  

ʦʧʨʝʜʝʣʝʥʘ ʟʘʘʥʢʝʨʦʚʘʥʥʘʷ ʧʦʜʧʦʨʥʘʷ ʩʪʝʥʘ ʫʩʪʨʘʠʚʘʝʤʘʷ ʧʦ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʇʨʠ ʵʪʦʤ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ ʕʈʊ ʠ ʛʨʫʥʪʦʚʳʡ ʘʥʢʝʨ ʕʈʊ ʷʚʣʷʶʪʩʷ ʤʦʥʦʣʠʪʥʳʤʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʦʣʟʥʝʚʦʡ ʩʢʣʦʥ, ʛʨʫʥʪʦʚʳʡ ʘʥʢʝʨ ʕʈʊ, ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ 

ʕʈʊ, ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʕʈʊ). 

 

Abstract 

The article considers the use of electrical discharging for arranging embedded structures 

consisting of EDT continuous flight augers and EDT soil anchors to improve stability of a landslide 

slope and facilities built on it. To do this, the construction practice applies a number of modern 

geotechnical solutions. Their optimal selection is possible only with due regard of technical-economic 

indicators. The most frequently used tool in modern design practice is the iteration design method: 

design-experience-real project, which was used for the case study to define the anchored back wall 

installed with the help of electrical discharging. The EDT continuous flight augers and EDT soil 

anchors are cast-in-situ reinforced concrete structures. 

Keywords: landslide slope, EDT soil anchor, EDT continuous flight auger, electrical 

discharging (EDT). 

 

ʉʣʦʞʥʫʶ ʛʝʦʪʝʭʥʠʯʝʩʢʫʶ ʟʘʜʘʯʫ,  ʩʚʷʟʘʥʥʫʶ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʛʣʫʙʣʝʥʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ  ʢʦʥʩʪʨʫʢʮʠʡ [1õ5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17] ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -55- 

 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʢʣʦʥʘ ʠ ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʥʝʤ ʦʙʲʝʢʪʦʚ. ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ 

ʫʢʨʝʧʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʫʩʪʨʦʝʥʥʳʭ ʧʦ ʵʣʝʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠʣʘ ʥʘ ʦʜʥʦʤ 

ʠʟ ʦʙʲʝʢʪʦʚ ʚ ʛ.ʏʝʙʦʢʩʘʨʳ ʚʦʟʚʝʩʪʠ ʪʨʝʭ ʵʪʘʞʥʳʡ ʦʙʲʝʢʪ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʘ ʦʙ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʷʭ  ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ 

ʦʪʥʦʰʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʤ ʞʠʣʦʤ ʤʘʩʩʠʚʝ ʄʦʩʢʦʚʩʢʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ ʛ.ʏʝʙʦʢʩʘʨʳ, ʚ 

ʤʠʢʨʦʨʘʡʦʥʝ çɺʦʣʞʩʢʠʡ-3è, ʥʘ ʧʫʩʪʳʨʝ ʚʜʦʣʴ ʧʨʦʛʫʣʦʯʥʦʡ, ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʦʡ ʪʨʦʪʫʘʨʥʦʡ 

ʜʦʨʦʞʢʠ, ʚʦʩʪʦʯʥʝʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʧʦ ʫʣ. ʉʦʢʦʣʦʚʘ 10/2 (ʩʤ. ʨʠʩ.1). ɺ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʠʟʳʩʢʘʥʠʡ ʦʭʚʘʪʳʚʘʝʪ ʜʝʥʫʜʘʮʠʦʥʥʦʝ ʧʣʘʪʦ ʩ 

ʪʝʭʥʦʛʝʥʥʦ ʟʘʩʳʧʘʥʥʳʤ ʦʚʨʘʛʦʤ ʚʳʩʦʪʦʡ ʦʪ 20 ʜʦ 30ʤ., ʦʙʱʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʧʦʣʟʥʝʚʳʭ ʪʝʣ 

2-ʛʦ ʠ 3-ʛʦ ʧʦʨʷʜʢʦʚ ʩ ʧʨʠʤʝʨʥʳʤʠ ʦʪʤʝʪʢʘʤʠ (ʦʪ ʦʧʦʣʟʥʷ 2-ʛʦ ʧʦʨʷʜʢʘ ʢ ʦʧʦʣʟʥʶ 3-ʛʦ) 100 

ʠ 105 ʤ ï ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʠʟʳʩʢʘʥʠʡ. ʆʧʦʣʟʥʝʚʦʡ ʩʢʣʦʥ ʠʟʫʯʘʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʜʦʣʠʥʳ ʨ.ɺʦʣʛʠ ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ. ʈʝʣʴʝʬ ʧʣʦʱʘʜʢʠ ʠʟʳʩʢʘʥʠʡ ʩʣʦʞʥʳʡ, ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʧʘʜʦʤ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʦʪ 103,6-105,7ʤ ʚ ʧʨʝʜʝʣʘʭ ʦʧʦʣʟʥʝʡ ʜʚʫʭ 

ʧʦʨʷʜʢʦʚ ʥʘ ʩʝʚʝʨʝ ʜʦ 127,0-130,9ʤ ʥʘ ʶʛʝ ʚ ʧʨʝʜʝʣʘʭ ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʧʣʘʪʦ ʩ ʦʙʱʠʤ 

ʫʢʣʦʥʦʤ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʢ ʜʦʣʠʥʝ ʨ.ɺʦʣʛʘ. ɺ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʛʣʫʙʠʥʳ (ʜʦ 35.0ʤ) 

ʚʳʜʝʣʝʥʦ 12 ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ - ʀɻʕ: - ʀɻʕ ˉ 1. ï ʅʘʩʳʧʥʳʝ ʛʨʫʥʪʳ: 

ʩʫʛʣʠʥʢʠ ʪʷʞʝʣʳʝ ʠ ʧʳʣʝʚʘʪʳʝ ʦʪ ʪʫʛʦʧʣʘʩʪʠʯʥʳʭ ʜʦ ʪʚʝʨʜʳʭ (tQh); - ʀɻʕ ˉ 2. - ʉʫʛʣʠʥʢʠ 

ʣʝʛʢʠʝ ʠ ʧʳʣʝʚʘʪʳʝ, ʪʚʝʨʜʳʝ (dQh); - ʀɻʕ ˉ3. ï ʉʫʛʣʠʥʢʠ ʣʝʩʩʦʚʳʝ, ʧʨʦʩʘʜʦʯʥʳʝ, ʣʝʛʢʠʝ ʠ 

ʧʳʣʝʚʘʪʳʝ, ʪʚʝʨʜʳʝ ʠ ʧʦʣʫʪʚʝʨʜʳʝ (prQp); - ʀɻʕ ˉ4. ɸʣʝʚʨʠʪʳ ʣʝʛʢʠʝ, ʧʝʩʯʘʥʠʩʪʳʝ, 

ʪʚʝʨʜʳʝ ʠ ʧʦʣʫʪʚʝʨʜʳʝ (P3s+v); - ʀɻʕ ˉ5. ʇʝʩʢʠ ʤʝʣʢʠʝ, ʧʣʦʪʥʳʝ, ʧʨʦʩʣʦʷʤʠ ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪʠ, ʤʘʣʦʚʣʘʞʥʳʝ (P3s+v); - ʀɻʕ ˉ6. ɻʣʠʥʳ ʣʝʛʢʠʝ ʠ ʧʳʣʝʚʘʪʳʝ, ʪʚʝʨʜʳʝ ʠ 

ʧʦʣʫʪʚʝʨʜʳʝ (P3s+v); - ʀɻʕ ˉ7. ʄʝʨʛʝʣʠ ʠʟʚʝʩʪʢʦʚʳʝ, ʦʯʝʥʴ ʥʠʟʢʦʡ ʧʨʦʯʥʦʩʪʠ (P3s+v); - 

ʀɻʕ ˉ8. ʉʫʛʣʠʥʢʠ ʦʧʦʣʟʥʝʚʳʝ, ʣʝʛʢʠʝ ʠ ʧʳʣʝʚʘʪʳʝ ʦʪ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʭ ʜʦ ʪʚʝʨʜʳʭ (dpQ); - 

ʀɻʕ ˉ9. ɸʣʝʚʨʠʪʳ ʦʧʦʣʟʥʝʚʳʝ, ʣʝʛʢʠʝ ʠ ʧʝʩʯʘʥʠʩʪʳʝ ʦʪ ʪʫʛʦʧʣʘʩʪʠʯʥʳʭ ʜʦ ʧʦʣʫʪʚʝʨʜʳʭ 

(dpQ); - ʀɻʕ ˉ10. ʇʝʩʢʠ ʤʝʣʢʠʝ, ʦʧʦʣʟʥʝʚʳʝ, ʨʳʭʣʳʝ, ʚʣʘʞʥʳʝ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ (dpQ); - 

ʀɻʕ ˉ11. ɻʣʠʥʳ ʦʧʦʣʟʥʝʚʳʝ ʣʝʛʢʠʝ ʠ ʧʳʣʝʚʘʪʳʝ, ʦʪ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʭ ʜʦ ʪʚʝʨʜʳʭ (dpQ); - 

ʀɻʕ ˉ12. ʉʫʛʣʠʥʢʠ ʪʷʞʝʣʳʝ ʠ ʧʝʩʯʘʥʠʩʪʳʝ, ʪʫʛʦʧʣʘʩʪʠʯʥʳʝ ʠ ʧʦʣʫʪʚʝʨʜʳʝ (dpQ); 
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ʈʠʩʫʥʦʢ 1. ʂʘʨʪʘ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʦʧʘʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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C   =23 ʢʇʘ

j   =15Á
E  = 5 ʄʇʘ
r   =2.04ʛ/ʩʤ3

C   =7 ʢʇʘ
j   =10Á
E = 7 ʄʇʘ
r   =1.99ʛ/ʩʤ3

C   =21 ʢʇʘ
j   =23Á
E  = 20 ʄʇʘ
r   =2.02ʛ/ʩʤ3

C   = 1 ʢʇʘ
j   =30Á
E   = 26 ʄʇʘ
r   =1.95ʛ/ʩʤ3

C   =33 ʢʇʘ
j   =17Á
E   = 19 ʄʇʘ

r   =1.99ʛ/ʩʤ3

C   =8 ʢʇʘ
j   =8Á
E = 2.4 ʄʇʘ
r   =1.74ʛ/ʩʤ3

C   =22 ʢʇʘ
j   =17Á
E   = 9 ʄʇʘ
r   =1.92ʛ/ʩʤ3

r   =2.05 ʛ/ʩʤ3
R  =0.23 ʄʇʘ

1

1.07

0.99

1.36

ɻʨʫʥʪʦʚʳʝ ʘʥʢʝʨʳ ʕʈʊ

ɹʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ
ʕʈʊ ʫʢʨʝʧʣʝʥʠʷ ʩʢʣʦʥʘ

ʀʅɾɽʅɽʈʅʆ-ɻɽʆʃʆɻʀʏɽʉʂʀʁ ʈɸɿʈɽɿ  Vʘ -Va

 



-56- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 
ʈʠʩʫʥʦʢ 2. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʣʠʥʠʠ Va-Va. 

 

ɿʘʛʣʫʙʣʝʥʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ  

ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ  ʕʈʊ ʜʠʘʤʝʪʨʦʤ Å 300 ʤʤ 

ʠ ʜʣʠʥʦʡ               25,0 ʤ,  ʧʦ ʦʛʦʣʦʚʢʘʤ ʢʦʪʦʨʳʡ ʫʩʪʨʦʝʥ ʤʦʥʦʣʠʪʥʳʡ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ  

ʨʦʩʪʚʝʨʢ (ʨʠʩ. 4 ʠ 6). ɻʨʫʥʪʦʚʳʝ ʘʥʢʝʨʘ ʕʈʊ ʜʣʠʥʦʡ l=24,0 ʤ ʧʨʦʧʫʱʝʥʳ ʯʝʨʝʟ ʝʛʦ ʪʝʣʦ (ʨʠʩ. 

6). ʋʟʝʣ ʢʨʝʧʣʝʥʠʷ ʠʭ ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʨʦʩʪʚʝʨʢʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 6 (ʩʤ. ʫʟʝʣ 1). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʫʩʪʨʦʡʩʪʚʘ ʩʚʘʡ ʕʈʊ ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʠʚʝʜʝʥ ʚ [11, 12, 

13, 14, 15, 16, 17]. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʟʠʮʠʠ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʪʘʙʣ. 

1).      ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʫʥʪʦʚʳʡ ʘʥʢʝʨ ʕʈʊ ʷʚʣʷʝʪʩʷ ʤʦʥʦʣʠʪʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ  ʩ ʚʦʜʦʮʝʤʝʥʪʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ɺ:ʎ =0,5:1. 

ɺ ʢʘʯʝʩʪʚʝ ʮʝʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʄ500 ɼ0 (ʙʝʟ ʜʦʙʘʚʦʢ). ɸʨʤʠʨʦʚʘʥʠʝʤ 

ʩʣʫʞʠʪ ʩʪʝʨʞʥʝʚʘʷ ʘʨʤʘʪʫʨʘ ʜʠʘʤʝʪʨʦʤ 36 ʤʤ ɸ 500ʉ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʢʝʨʥʦʡ ʪʷʛʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ  ʥʝʤʝʮʢʘʷ ʚʠʥʪʦʚʘʷ ʘʨʤʘʪʫʨʘ ʜʠʘʤʝʪʨʦʤ 26,5 ʤʤ ʢʣʘʩʩʘ St950/1050. 

ɻʨʫʥʪʦʚʳʝ ʘʥʢʝʨʘ ʕʈʊ ʧʦ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʩʪʦʷʥʥʳʤ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʨʝʛʣʘʤʝʥʪʝ ʜʝʪʘʣʴʥʦ ʧʨʦʧʠʩʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʦʡ  

ʟʘʱʠʪʝ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʤʝʪʦʜʳ ʧʦʵʪʘʧʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʘʥʢʝʨʘ ʕʈʊ ʠ ʫʟʣʳ ʢʨʝʧʣʝʥʠʷ ʠʭ ʢ ʤʦʥʦʣʠʪʥʦʤʫ ʨʦʩʪʚʝʨʢʫ ʠʤʝʶʪʩʷ ʥʘ 

ʨʠʩ. 4,5,6. 

 

ʊʘʙʣʠʮʘ 1 

ʋʢʨʫʧʥʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪïʘʣʛʦʨʠʪʤ ʫʩʪʨʦʡʩʪʚʘ ʩʚʘʡ ʕʈʊ. 
ˉ ʧ/ʧ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʘʣʛʦʨʠʪʤʘ 

1.  ʇʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʠʢʠ ʠ ʩʨʝʜʩʪʚʘ ʨʘʩʯʝʪʦʚ 

2.  ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

3.  ʋʩʣʦʚʠʷ ʚʦʟʚʝʜʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʲʝʢʪʘ 

4.  
ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʦʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʛʣʫʙʣʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ 

5.  ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʕʈʊ 

6.  ʄʘʪʝʨʠʘʣʳ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʕʈʊ 

7.  ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʚʘʡ ʕʈʊ 

8.  ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʙʫʨʝʥʠʝʤ 

9.  ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʩʚʘʡ ʕʈʊ 

10.  ʕʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʢʚʘʞʠʥʳ, ʟʘʧʦʣʥʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ 

11.  ʄʦʥʪʘʞ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʘʨʢʘʩʦʚ 

12.  ʋʭʦʜ ʟʘ ʙʝʪʦʥʦʤ 

13.  ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ 

14.  ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +25 Áʉ 

15.  ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʡ ʕʈʊ 

16.  ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʦʩʥʦʚʘʥʠʷ ʦʪ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ 

17.  
ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʨʦʷʱʝʛʦʩʷ ʟʜʘʥʠʷ, 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 

 

 

 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -57- 

 

 
ʈʠʩʫʥʦʢ 3. ʇʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʦʣʠʪʥʳʭ ʨʦʩʪʚʝʨʢʦʚ. ʇʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʘʡ. ʇʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ. 

 

  

 
ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʛʨʫʥʪʦʚʦʛʦ ʘʥʢʝʨʘ ɸɻʧ-24/1: 1-ʚʠʥʪʦʚʦʡ ʘʨʤʘʪʫʨʳ ʢʣʘʩʩʘ SAS St 950/1050 DIN EN 

10045 (ʩʪʘʣʴ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠ ʫʧʨʦʯʥʝʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʝʨʤʘʥʠʷ ʩ ʫʩʠʣʠʝʤ ʧʨʠ ʧʨʝʜʝʣʝ ʪʝʢʫʯʝʩʪʠ 55ʪ 

ʜʣʷ ʜʠʘʤʝʪʨʘ 26.5ʤʤ, ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʠʩʧʳʪʘʥʠʡ ˉ530 113/3-03 ʧʨʦʚʝʜʝʥʥʳʤʠ ʌɻʋʇ "ʎʅʀʀ 

ʏʝʨʤʝʪʠʤ.ʀ.ʇ.ɹʘʨʜʠʥʘ"); 2 ï ʘʨʤʘʪʫʨʘ d36 ɸ500ʩ l=11,7ʤ; 3 ï ʘʨʤʘʪʫʨʘ d36 ɸ500ʩ l=5,8ʤ; 4, 5, 6 ï ʘʨʤʘʪʫʨʘ  

d20 A500c; 7 ï ʦʧʦʨʥʘʷ ʰʘʡʙʘ; 8 ï ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʤʫʬʪʘ; 9 ï ʪʨʫʙʘ ʇɺʍ d90ʤʤ. 
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ʈʠʩʫʥʦʢ 5. ʋʟʣʳ ʠ ʨʘʟʨʝʟʳ ʢ ʩʭʝʤʝ ʛʨʫʥʪʦʚʦʛʦ ʘʥʢʝʨʘ ɸɻʧ-24/10 (ʨʠʩ. 4): 1-ʚʠʥʪʦʚʦʡ ʘʨʤʘʪʫʨʳ ʢʣʘʩʩʘ SAS St 

950/1050 DIN EN 10045 (ʩʪʘʣʴ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠ ʫʧʨʦʯʥʝʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ɻʝʨʤʘʥʠʷ ʩ ʫʩʠʣʠʝʤ ʧʨʠ ʧʨʝʜʝʣʝ 

ʪʝʢʫʯʝʩʪʠ 55ʪ ʜʣʷ 2ɲ6.5ʤʤ, ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʣʫ ʠʩʧʳʪʘʥʠʡ ˉ530 113/3-03 ʧʨʦʚʝʜʝʥʥʳʤʠ ʌɻʋʇ 

"ʎʅʀʀʏʝʨʤʝʪʠʤ.ʀ.ʇ.ɹʘʨʜʠʥʘ"); 2 ï ʘʨʤʘʪʫʨʘ d36 ɸ500ʩ l=11,7ʤ; 3 ï ʘʨʤʘʪʫʨʘ d36 ɸ500ʩ l=5,8ʤ; 4, 5, 6 ï 

ʘʨʤʘʪʫʨʘ  d20 A500c; 7 ï ʦʧʦʨʥʘʷ ʰʘʡʙʘ; 8 ï ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʤʫʬʪʘ; 9 ï ʪʨʫʙʘ ʇɺʍ d90ʤʤ. 

 

ɺʳʚʦʜ: 

ʈʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʨʷʜ ʩʣʦʞʥʳʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʠ ʜʣʷ ʣʶʙʳʭ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ  ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʧʦʣʟʥʝʚʦʛʦ ʩʢʣʦʥʘ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʫʥʪʦʚʳʭ 

ʘʥʢʝʨʦʚ ʕʈʊ ʩʦʚʤʝʩʪʥʦ  ʩ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʤʠ ʩʚʘʷʤʠ ʕʈʊ  ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ 

ʩʪʦʠʤʦʩʪʴ ʫʢʨʝʧʣʝʥʠʷ ʩʢʣʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʩʦʣʴʥʳʤʠ ʧʦʜʧʦʨʥʳʤʠ ʩʪʝʥʘʤʠ.  

 

 

 

 

 
ʈʠʩʫʥʦʢ 6. ʆʧʘʣʫʙʦʯʥʳʡ ʯʝʨʪʝʞ ʤʦʥʦʣʠʪʥʦʛʦ ʨʦʩʪʚʝʨʢʘ. ʈʘʟʨʝʟʳ 1-1, 2-2. ʋʟʝʣ 1. 

1. ʅʘʢʣʦʥʥʘʷ ʪʨʫʙʘ;2. ʆʧʦʨʥʘʷ ʧʣʘʩʪʠʥʘ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɹʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʧʦ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ   (ʩʚʘʠ-

ʕʈʊ) ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʫʩʠʣʝʥʠʠ ʦʩʥʦʚʘʥʠʡ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʠ 

ʘʚʘʨʠʡʥʳʭ ʟʜʘʥʠʡ. ʉʚʘʠ-ʕʈʊ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʤʠ ʠ ʙʫʨʦʥʘʙʠʚʥʳʤʠ 

ʩʚʘʷʤʠ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʢʘʢ ʧʦ ʛʨʫʥʪʫ, ʪʘʢ ʠ  ʧʦ ʤʘʪʝʨʠʘʣʫ. 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʩʣʫʯʘʠ ʠʟ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʨʧʫʩʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʛʦ 

ʮʝʭʘ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʜʝʪʘʣʝʡ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʛʫʩʝʥʠʯʥʳʭ ʪʨʘʢʪʦʨʦʚ. ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʫʜʘʣʦʩʴ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ ʥʘ ʵʪʠʭ ʦʙʲʝʢʪʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʕʈʊ), 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʢʘʨʢʘʩ, ʢʫʟʥʝʯʥʳʡ ʤʦʣʦʪ, ʤʦʩʪʦʚʦʡ ʢʨʘʥ. 

 

Abstract 

Continuous flight augers manufactured using electrical discharge technologies (EDT augers) 

have shown high efficiency when reinforcing foundations of reconstructed and dangerous buildings. 

EDT augers have higher load-bearing capacity in soil and materials as compared to other bored and 

augured piles. The article gives case studies of reinforcing foundations of industrial buildings 

manufacturing passenger vehicles and of a hammer shop manufacturing chassis parts of crawler 

tractors. Thanks to EDT continuous flight augers, emergencies are prevented. 

Keywords: load-bearing capacity, electrical discharge technology (EDT), continuous flight 

augers, reinforced concrete frame, forge hammer, bridge crane. 

 



-60- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʙʝʟʘʚʘʨʠʡʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʩʝʭ ʵʪʘʧʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ.  ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʜʘʥʠʡ  ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʥʘʛʨʫʟʦʢ ʩʚʝʨʭ ʧʨʦʝʢʪʥʳʭ ʚʝʣʠʯʠʥ. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ˉ1 ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʦʜʥʦʵʪʘʞʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʨʧʫʩʘ ʧʦ ʚʳʧʫʩʢʫ ʣʝʛʢʦʚʳʭ  ʘʚʪʦʤʦʙʠʣʝʡ. ʈʝʢʦʥʩʪʨʫʠʨʫʝʤʦʝ ʟʜʘʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʵʪʘʞʥʦʝ ʢʘʨʢʘʩʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʩ ʤʦʥʦʣʠʪʥʳʤʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ 

ʩʪʦʣʙʯʘʪʳʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ, ʩʙʦʨʥʳʤʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʢʦʣʦʥʥʘʤʠ ʠ ʩʙʦʨʥʳʤʠ 

ʩʪʨʦʧʠʣʴʥʳʤʠ ʬʝʨʤʘʤʠ ʧʨʦʣʝʪʦʤ 24,0 ʤ ʠ 18,0 ʤ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʨʧʫʩ ʠʤʝʝʪ ʨʘʟʤʝʨʳ 

ʚ ʧʣʘʥʝ (ʩʤ. ʨʠʩ.1ʘ) ʚ ʦʩʷʭ ɻõɾ ʠ 3õ23 ï 66,0Ĭ120,0 ʤ ʩ ʜʚʫʤʷ ʧʨʦʣʝʪʘʤʠ ʧʦ 24,0 ʤ ʠ ʦʜʥʠʤ 

ʧʨʦʣʝʪʦʤ 18,0 ʤ. ʐʘʛ ʢʦʣʦʥʥ ʚʜʦʣʴ ʙʫʢʚʝʥʥʳʭ ʦʩʝʡ ï 12,0 ʤ. ɺ ʢʘʞʜʦʤ ʧʨʦʣʝʪʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʧʦ 2 ʤʦʩʪʦʚʳʭ ʢʨʘʥʘ.   ɺ ʧʨʦʣʝʪʘʭ ɻ/ɼ ʠ ɼ/ɽ ʧʦ ʜʚʘ ʢʨʘʥʘ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʧʦ 500 ʢʅ, ʘ ʚ ʧʨʦʣʝʪʝ ɽ/ɾ ï 2 ʢʨʘʥʘ ʧʦ 200 ʢʅ.  

ɺ 2000 ʛ. ʥʘʯʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʢʦʨʧʫʩʘ. ʇʨʠ ʥʘʠʙʦʣʝʝ ʥʝʚʳʛʦʜʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ ʢʨʘʥʦʚʳʭ ʥʘʛʨʫʟʦʢ  ʦʙʥʘʨʫʞʝʥʳ ʧʝʨʝʢʦʩʳ ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ. ʇʝʨʝʧʘʜʳ ʠʤʝʶʪ 

ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʪ.ʝ. ʚʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʡ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳ.   ɺʳʩʦʢʦʪʦʯʥʳʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʩʘʜʢʘʤʠ ʬʫʥʜʘʤʝʥʪʦʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʣʦʥʥ ʧʦʜʪʚʝʨʜʠʣʠ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʦʩʪʠʛʘʶʱʠʭ ʜʦ 150 ʤʤ. ʅʘ ʫʯʘʩʪʢʘʭ ʩ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ  ʟʥʘʯʝʥʠʷʤʠ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ 

ʩʪʘʣʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʣʘ ʧʨʝʜʘʚʘʨʠʡʥʘʷ  ʩʠʪʫʘʮʠʷ ʧʨʠ ʢʦʪʦʨʦʡ ʜʘʣʴʥʝʡʰʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʨʧʫʩʘ  ʩʪʘʣʘ ʦʧʘʩʥʦʡ. 

ʊʝʭʥʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʚʦ ʛʣʘʚʝ ʩ ʛʣʘʚʥʳʤ ʘʨʭʠʪʝʢʪʦʨʦʤ ʟʘʚʦʜʘ ʧʦʨʫʯʝʥʦ ʩʨʦʯʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ  ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʨʝʜʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʦʙʲʝʢʪʝ.  ʆʥʘ 

ʦʙʨʘʪʠʣʘʩʴ ʢ ʆʆʆ ʅʇʌ çʌʆʈʉʊè (ʢ ʘʚʪʦʨʘʤ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ) ʩ ʧʨʦʩʴʙʦʡ ʚʳʷʚʠʪʴ 

ʧʨʠʯʠʥʫ ʜʝʬʦʨʤʘʮʠʡ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʙʣʝʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʨʧʫʩʘ. 

ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʫʢʨʝʧʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʤʠ 

ʩʚʘʷʤʠ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʤʠ ʧʦ ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʩʚʘʠ-ʕʈʊ) [1, 2, 3, 4, 5, 6, 7, 

8, 9, 10, 11, 12, 13] ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʝʜʝʥʠʝʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ.  

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ ʩ ʧʦʚʝʨʭʥʦʩʪʠ  ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 2,0 ʤ., ʥʠʞʝ ʟʘʣʝʛʘʶʪ ʩʫʧʝʩʠ ʧʣʘʩʪʠʯʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʜʦ 5,5 ʤ ʪʦʣʱʠʥʦʡ. 

ɼʘʣʝʝ ʟʘʣʝʛʘʝʪ ʛʣʠʥʘ ʪʚʝʨʜʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 2 ʤ. ʇʦʜʩʪʠʣʘʶʱʠʤ ʩʣʦʝʤ 

ʩʣʫʞʘʪ ʤʝʣʢʠʝ ʧʝʩʢʠ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ. 

ɸʥʘʣʠʟ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦʟʚʦʣʠʣ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʧʨʠʯʠʥʘ ʜʝʬʦʨʤʘʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ï ʪʠʢʩʦʪʨʦʧʠʷ (ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʘ ʨʘʟʞʠʞʘʪʴʩʷ ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʫʚʝʣʠʯʠʚʘʪʴ ʚʷʟʢʦʩʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ) ʛʨʫʥʪʦʚ ʥʝʩʫʱʝʛʦ 

ʩʣʦʷ. ʇʝʩʢʠ ʧʦʜʚʝʨʞʝʥʳ ʵʪʦʤʫ ʧʨʦʮʝʩʩʫ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʨʘʞʝʥʳ ʚ ʚʠʜʝ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʪ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʜʝʡʩʪʚʫʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʢʨʘʥʦʚ ʥʘ ʦʩʥʦʚʘʥʠʝ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʦʩʠ, ʪʦ ʚ ʵʪʦʤ ʤʝʩʪʝ 

ʚʦʟʥʠʢʘʝʪ ʫʯʘʩʪʦʢ ʨʘʟʞʠʞʝʥʠʷ, ʘ ʥʘ ʜʨʫʛʠʭ ʦʩʷʭ, ʛʜʝ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʢʨʘʥʦʚʳʭ 

ʥʘʛʨʫʟʦʢ, ʦʩʥʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ.     

ʊʝʤ ʩʘʤʳʤ ʬʫʥʜʘʤʝʥʪʳ ʧʦʜ ʢʦʣʦʥʥʳ çʪʦʥʫʪè ʧʦ ʦʯʝʨʝʜʠ, ʫʚʝʣʠʯʠʚʘʷ ʢʨʝʥʳ 

ʢʘʨʢʘʩʘ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʵʢʩʧʣʫʘʪʘʮʠʶ ʢʨʘʥʦʚ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʜʝʬʦʨʤʘʮʠʠ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʝʢʨʘʱʘʶʪʩʷ.  

ʉʦʛʣʘʩʥʦ ʧʦʨʫʯʝʥʠʶ ʢʦʤʠʩʩʠʠ ʆʆʆ ʅʇʌ çʌʆʈʉʊè ʨʘʟʨʘʙʦʪʘʣʦ ʧʨʦʝʢʪ ʫʩʠʣʝʥʠʷ 

ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ. ʉʚʘʠ Ï 200 ʠ ʜʣʠʥʦʡ 12,0 

ʧʨʦʥʠʟʳʚʘʶʪ ʥʠʞʥʶʶ ʩʪʫʧʝʥʴ ʩʪʦʣʙʯʘʪʳʭ ʬʫʥʜʘʤʝʥʪʦʚ. ʅʝʩʫʱʠʤ ʩʣʦʝʤ ʧʷʪʳ ʩʚʘʡ 

ʷʚʣʷʶʪʩʷ ʧʝʩʢʠ ʤʝʣʢʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ.  ʂʦʣʠʯʝʩʪʚʦ ʩʚʘʡ-ʕʈʊ ʧʦʜ ʨʘʟʥʳʝ ʬʫʥʜʘʤʝʥʪʳ 

ʦʪʣʠʯʘʝʪʩʷ. ʊʘʢ ʧʦ ʦʩʠ çɾè - 6 ʰʪ.; ʧʦ ʦʩʠ çɽè - 14 ʰʪ.; ʧʦ ʦʩʠ çɼè - 18 ʰʪ.; ʧʦ ʦʩʠ çɻè - 10 

ʰʪ. (ʨʠʩ. 1ʘ).  ʅʘ ʨʠʩ. 1ʙ ʧʨʠʚʝʜʝʥ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʠʚʷʟʢʦʡ  

ʬʫʥʜʘʤʝʥʪʦʚ, ʘ ʥʘ ʨʠʩ. 1ʚ ʬʨʘʛʤʝʥʪ ʧʣʘʥʘ ʩʚʘʡ-ʕʈʊ  ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -61- 

 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʩʠʣʝʥʠʶ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʙʝʟʘʚʘʨʠʡʥʦʡ ʨʘʙʦʪʳ ʤʦʩʪʦʚʳʭ  

ʢʨʘʥʦʚ ʠ ʚʩʝʛʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʢʘʨʢʘʩʘ ʧʨʝʩʩʦʚʦʛʦ ʢʦʨʧʫʩʘ ʚ ʮʝʣʦʤ.  

ɻʝʦʪʝʭʥʠʯʝʩʢʠʡ  ʤʦʥʠʪʦʨʠʥʛ  ʟʘ ʜʝʬʦʨʤʘʮʠʝʡ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʧʦʜʪʚʝʨʜʠʣ ʠʭ 

ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʩʚʘʡ-ʕʈʊ. 

ɺʪʦʨʦʡ ʩʣʫʯʘʡ ʫʩʧʝʰʥʦʛʦ  ʧʨʠʤʝʥʝʥʠʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ  ʧʨʠ 

ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʟʜʘʥʠʷ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʛʦ  ʮʝʭʘ (ʂʐʎ) ʘʛʨʝʛʘʪʥʦʛʦ 

ʟʘʚʦʜʘ ʚ ʛ. ʏʝʙʦʢʩʘʨʳ. ɹʣʘʛʦʜʘʨʷ ʚʦʟʜʝʡʩʪʚʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʦʪ 10 ʢʫʟʥʝʯʥʳʭ 

ʤʦʣʦʪʦʚ ʟʜʘʥʠʝ ʧʨʠʰʣʦ ʚ ʘʚʘʨʠʡʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘ ʚʩʝʭ ʢʠʨʧʠʯʥʳʭ ʩʪʝʥʘʭ ʦʛʨʘʞʜʝʥʠʷ 

ʧʦʷʚʠʣʠʩʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʪʨʝʱʠʥʳ ʠʤʝʶʱʠʝ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ. ʇʦʷʚʠʚʰʘʷʩʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʡ ʢʘʨʢʘʩʘ ʧʨʠʚʝʣʘ ʢ ʩʙʦʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʩʪʦʚʳʭ ʢʨʘʥʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʦʢ ʦʧʠʨʘʥʠʡ ʧʣʠʪ ʧʦʢʨʳʪʠʡ,  ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʬʝʨʤ ʠ 

ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʤʝʥʴʰʠʣʠʩʴ ʜʦ ʚʝʣʠʯʠʥ ʙʣʠʟʢʠʭ ʢ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦʜ ʵʛʠʜʦʡ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘʚʦʜʘ ʧʦʨʫʯʠʣʘ ʆʆʆ ʅʇʌ çʌʆʈʉʊè ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʚʢʣʶʯʘʶʱʠʝ: 1) ʦʙʩʣʝʜʦʚʘʥʠʝ   ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʘʚʘʨʠʡʥʦʛʦ ʟʜʘʥʠʷ; 2) ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ 

ʚʠʙʨʘʮʠʡ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ ʥʘ ʟʜʘʥʠʝ ʮʝʭʘ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʩʦʦʨʫʞʝʥʠʷ; 3) 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ ʟʜʘʥʠʷ ʂʐʎ. 
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ʈʠʩʫʥʦʢ 1. ʘ ʇʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ;  ʙ ï ʉʝʯʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʚ ʦʩʷʭ ɼ/12 ʩ 

ʧʨʠʚʷʟʢʦʡ ʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ; ʚ ï ʧʣʘʥ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʚ ʦʩʷʭ 

ɹ/5.1- ʥʘʩʳʧʥʦʡ ʛʨʫʥʪ;  2- ʩʫʛʣʠʥʦʢ ʧʦʣʫʪʚʝʨʜʳʡ;3-ʩʫʧʝʩʴ; 4- ʛʣʠʥʘ ʪʚʝʨʜʘʷ;5- ʧʝʩʢʠ ʤʝʣʢʠʝ ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ. 

 

ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠ ʧʨʠʝʤʣʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ 

ʬʫʥʜʘʤʝʥʪʦʚ ʙʳʣʘ ʧʨʠʥʷʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ,   ʠʟʛʦʪʘʚʣʠʚʘʝʤʘʷ ʧʦ 

ʨʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʩʚʘʷ-ʕʈʊ). ʉʚʘʷ-ʕʈʊ [6:11, 13] ʦʙʣʘʜʘʷ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʤʠ ʩʚʘʷʤʠ ʙʝʟ ʫʧʣʦʪʥʝʥʠʷ  ʩʪʝʥʦʢ ʩʢʚʘʞʠʥ ʠ 

ʙʫʨʦʥʘʙʠʚʥʳʤʠ ʩʚʘʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʧʨʠʤʝʨʥʦ ʚ 1,5õ1,8 ʨʘʟʘ, ʢʘʢ ʧʦ ʛʨʫʥʪʫ, ʪʘʢ ʠ ʧʦ ʪʝʣʫ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʘʢʪʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʠʭ ʚ  ʪʝʣʝ ʫʩʠʣʠʚʘʝʤʦʛʦ ʬʫʥʜʘʤʝʥʪʘ.   

ʇʨʦʝʢʪʦʤ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʩʠʣʝʥʠʝ ʦʩʥʦʚʘʥʠʡ 

ʬʫʥʜʘʤʝʥʪʦʚ ʢʘʨʢʘʩʘ ʠ ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ ˉ1,3 ʩ ʤʘʩʩʦʡ ʫʜʘʨʥʳʭ ʯʘʩʪʝʡ   Q=30 ʢʅ ʠ ˉ5,7 

ʩ ʤʘʩʩʦʡ ʫʜʘʨʥʳʭ ʯʘʩʪʝʡ Q=50 ʢʅ. ʅʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥ ʧʣʘʥ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ 

ʬʫʥʜʘʤʝʥʪʦʚ ʢʘʨʢʘʩʘ ʟʜʘʥʠʷ ʮʝʭʘ ʠ ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ ˉ1,3,5,7. 

ɿʜʘʥʠʝ ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʛʦ ʮʝʭʘ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʟʘʚʦʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʢʘʨʢʘʩʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʩ ʨʘʟʤʝʨʘʤʠ ʚ ʧʣʘʥʝ ʚ ʦʩʷʭ (ɸõɽ)/(1õ20) ï 30,0Ĭ114,0 ʤ. ʌʫʥʜʘʤʝʥʪʳ 



-62- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʟʜʘʥʠʷ ʤʦʥʦʣʠʪʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩ ʛʣʫʙʠʥʦʡ ʟʘʣʦʞʝʥʠʷ 2,5 ʤ. ʂʦʣʦʥʥʳ - ʩʙʦʨʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʜʚʫʭʚʝʪʚʦʚʳʝ.  ʂʦʥʩʪʨʫʢʮʠʠ ʧʦʢʨʳʪʠʷ  - ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʨʝʙʨʠʩʪʳʝ ʧʣʠʪʳ 

ʧʦʢʨʳʪʠʷ ʧʦ ʩʪʘʣʴʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʬʝʨʤʘʤ. ɺ ʮʝʭʫ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʜʝʩʷʪʴ ʢʫʟʥʝʯʥʳʭ 

ʤʦʣʦʪʦʚ. 

 

 
ʈʠʩʫʥʦʢ 2. ʇʣʘʥ ʩʚʘʡʥʦʛʦ ʧʦʣʷ ʠʟ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ-ʕʈʊ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʢʘʨʢʘʩʘ ʠ 

ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ ˉˉ1,3,5,7. 

 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ  ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 2,0 ʤ, ʥʠʞʝ ʟʘʣʝʛʘʝʪ ʩʫʛʣʠʥʦʢ 

ʪʫʛʦʧʣʘʩʪʠʯʥʳʡ ʤʦʱʥʦʩʪʴʶ 3õ3,5 ʤ. ʅʠʞʝ ʧʦʜʩʪʠʣʘʝʪʩʷ ʩʫʛʣʠʥʦʢ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ, ʧʦʜ 

ʢʦʪʦʨʳʤ ʟʘʣʝʛʘʝʪ ʛʣʠʥʘ ʘʣʝʚʨʠʪʦʚʘʷ ʪʫʛʦʧʣʘʩʪʠʯʥʘʷ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ,  ʘ ʥʘ ʨʠʩ. 3 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʠʚʷʟʢʦʡ ʬʫʥʜʘʤʝʥʪʦʚ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ 

ʢʘʨʢʘʩʘ ʟʜʘʥʠʷ ʠ ʢʫʟʥʝʯʥʦʛʦ  ʤʦʣʦʪʘ ˉ3.  

ʊʘʙʣʠʮʘ 1 

ʌʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʛʨʫʥʪʦʚ. 

ˉ ʩʣʦʝʚ 
ʋʜʝʣʴʥʳʡ ʚʝʩ, 

ɔ, ʢʅ/ʤ
3 

ʇʦʢʘʟʘʪʝʣʴ 

ʪʝʢʫʯʝʩʪʠ, 

IL, ʜ.ʝ 

ʋʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ, 

ű, ʛʨʘʜ 

ʋʜʝʣʴʥʦʝ 

ʩʮʝʧʣʝʥʠʝ, ʉ, 

ʢʇʘ 

ʄʦʜʫʣʴ ʦʙʱʝʡ 

ʜʝʬʦʨʤʘʮʠʠ, 

ɽ0, ʢʇʘ 

1 Ro = 100 ʢʇʘ 

2 18,5 0,45 27
Ü 

40 6500 

3 19,01 0,58 20
Ü 

15 5400 

4 21,0 0,15 32 45 12500 

 

 
ʈʠʩʫʥʦʢ 3. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ:1 ï ʬʫʥʜʘʤʝʥʪ ʢʘʨʢʘʩʘ ʟʜʘʥʠʷ; 2 ï ʬʫʥʜʘʤʝʥʪ ʢʫʟʥʝʯʥʦʛʦ 

ʤʦʣʦʪʘ; 3 ï ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠïʕʈʊ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ;  (1)  ï 

ʥʘʩʳʧʥʦʡ ʩʣʦʡ;  (2) ï ʩʫʛʣʠʥʦʡ ʪʫʛʦʧʣʘʩʪʠʯʥʳʡ;(3) ï ʩʫʛʣʠʥʦʢ ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʡ;  (4) ï ʛʣʠʥʘ ʘʣʝʚʨʠʪʠʩʪʘʷ 

ʪʫʛʦʧʣʘʩʪʠʯʥʘʷ. 

 
ʇʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʢʘʨʢʘʩʘ ʠ ʤʦʣʦʪʦʚ  

ʧʨʦʠʟʚʦʜʠʣʘ ʆʆʆ ʅʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʠʨʤʘ çʌʆʈʉʊè. ɺʦʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ 
ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʩʣʝ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʨʦʠʟʚʦʜʠʣʩʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ.  



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -63- 

 
ʂʨʦʤʝ ʪʦʛʦ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʫʟʥʝʯʥʳʭ 

ʤʦʣʦʪʦʚ ʥʘ ʦʩʥʦʚʘʥʠʝ [14]. 
ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʬʝʚʨʘʣʝ  2002 ʛ. ʚ ʤʦʣʦʪʦʚʦʤ ʦʪʜʝʣʝʥʠʠ ʂʐʎ 

ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʟʘʚʦʜʘ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʢʦʣʝʙʘʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʤʦʣʦʪʦʚ 
ˉˉ1,3,5,7 ʠ ˉ6  ʚ ʦʩʷʭ 12-13. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʨʘʙʦʪʘʣʠ ʤʦʣʦʪʘ ˉˉ2,4,10,  ʯʪʦ 
ʥʝ ʦʢʘʟʳʚʘʣʦ ʚ ʪʦʯʢʘʭ ʠʟʤʝʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. ɺʳʙʦʨ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 
ʪʦʯʝʢ ʠʟʤʝʨʝʥʠʷ ʦʧʨʝʜʝʣʷʣʩʷ ʠʭ ʙʣʠʟʦʩʪʴʶ ʢ ʤʝʩʪʫ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʛʦ ʤʦʣʦʪʘ ʚ ʦʩʷʭ 16-17. 

ʀʩʩʣʝʜʦʚʘʥʠʷ [14] ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʩʚʘʡʥʦʝ ʧʦʣʝ ʠʟ ʩʚʘʡ-ʕʈʊ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 
ʪʨʝʙʦʚʘʥʠʷʤ ʧ. 1.21 ʉʅʠʇ 2.02.05-87 "ʄʘʰʠʥʳ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʥʘʛʨʫʟʢʘʤʠ". ʉʪʘʪʠʯʝʩʢʦʝ 
ʜʘʚʣʝʥʠʝ ʧʦʜ ʧʦʜʦʰʚʦʡ ʫʩʣʦʚʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʢʦʣʦʥʥ  ʩʦʩʪʘʚʣʷʝʪ 240 ʢʇʘ, ʯʪʦ ʤʝʥʴʰʝ 
ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ 330 ʢʇʘ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ  ʜʦʧʫʩʪʠʤʦʩʪʴ 
ʠʤʝʶʱʠʭʩʷ ʚʠʙʨʘʮʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʩʘʜʦʢ ʬʫʥʜʘʤʝʥʪʦʚ 
ʢʦʣʦʥʥ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʠʣʝʥʠʝ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʢʘʨʢʘʩʘ ʠ ʢʫʟʥʝʯʥʳʭ ʤʦʣʦʪʦʚ ʩ 
ʧʦʤʦʱʴʶ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʧʦʟʚʦʣʠʣʠ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʘʚʘʨʠʡʥʫʶ ʩʠʪʫʘʮʠʶ ʟʜʘʥʠʷ 
ʢʫʟʥʝʯʥʦ-ʰʪʘʤʧʦʚʦʯʥʦʛʦ ʮʝʭʘ. 

ɺʳʚʦʜʳ: 
ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʜʚʘ ʫʜʘʯʥʳʭ ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡï

ʕʈʊ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ (ʧʨʝʜʘʚʘʨʠʡʥʳʭ) ʩʦʩʪʦʷʥʠʡ ʢʘʨʢʘʩʘ ʟʜʘʥʠʡ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʩʚʘʡ ʚ ʢʘʯʝʩʪʚʝ ʩʚʘʡ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ  ʧʦʟʚʦʣʠʣʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ 
ʩʣʫʞʙʳ ʵʪʠʭ ʟʜʘʥʠʡ ʧʨʠʚʝʜʷ ʠʭ ʚ ʙʝʟʘʚʘʨʠʡʥʳʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʩʦʩʪʦʷʥʠʷ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɿʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʬʫʥʜʘʤʝʥʪʳ ʣʶʙʦʛʦ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʜʚʝʨʞʝʥʳ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʦʤʦʨʘʞʠʚʘʥʠʶ ʠ ʦʪʪʘʠʚʘʥʠʶ ʠ ʜʨʫʛʠʤ 

ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʉ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʘʙʦʯʠʤ ʧʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ. ʇʦ 

ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʵʪʠ ʵʣʝʤʝʥʪʳ ʯʘʩʪʦ ʚʳʭʦʜʷʪ ʠʟ ʩʪʨʦʷ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦ ʠʩʢʣʶʯʝʥʠʶ ʟʘʤʘʯʠʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʆʂʅ), ʧʦʪʦʤʫ ʢʘʢ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʙʝʟʘʚʘʨʠʡʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʚʳʰʝʥʥʳʝ. ʉʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨʥʦʡ ʠ ʚ ʥʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʩʣʫʯʘʝʚ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʟʜʘʥʠʷ ʏʫʚʘʰʩʢʦʛʦ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʤʝʥʪʘʮʠʷ, ʦʪʩʝʯʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʩʢʚʘʞʠʥʘ, 

ʧʘʢʝʨ-ʢʦʥʜʫʢʪʦʨ, ʣʠʢʚʠʜʘʮʠʦʥʥʳʡ ʪʘʤʧʦʥʘʞ, ʜʨʝʥʘʞ. 

 

Abstract 

Ensuring safe operation of existing buildings is a relevant issue in modern geotechnical 

construction. Usually, foundations of any building or structure are subject to the effects of underground 

water, freezing, thawing and other negative effects since they are operated in complicated conditions. 

To reduce these effects, the detailed design provides for horizontal and vertical water-proofing. After 

some time, these elements fail, fully or partially losing their ability to prevent moistening of 

foundations. This is especially relevant for cultural heritage sites because they present higher safety 

requirements. The article represents an overview and considers a case study of the Chuvashia Drama 

Theater foundation.  

Keywords: cementation, shutoff water-proofing, Portland cement, well, conductor packer, 

abandonment, drainage. 

 

ʅʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʲʝʢʪʘ [1-10, 11, 12, 13, 14, 15, 

16, 17, 18, 10] ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪ. ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ 

ʙʫʪʦʚʳʤ ʬʫʥʜʘʤʝʥʪʘʤ. ʇʨʠ ʵʪʦʤ ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʪʘʢ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘ ʚʝʩʴ ʩʨʦʢ ʩʣʫʞʙʳ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ.  

ʉ ʮʝʣʴʶ ʦʙʩʣʝʜʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʮʦʢʦʣʷ ʙʳʣʦ ʥʘʤʝʯʝʥʦ ʠ ʚʳʧʦʣʥʝʥʦ ʰʝʩʪʴ 

ʰʫʨʬʦʚ, ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʫʯʘʩʪʢʠ ʮʦʢʦʣʴʥʦʡ ʯʘʩʪʠ ʢʦʣʦʥʥ ʧʦʨʪʠʢʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 

ʠʥʞʠʥʠʨʠʥʛʦʚʳʭ ʟʘʜʘʯ: 

ʊʘʙʣʠʮʘ 1 
1 ʆʙʤʝʨʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

2 ɺʳʷʚʣʝʥʠʝ ʟʘʛʣʫʙʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʠʨʧʠʯʘ ʧʫʩʪʦʪʥʦʛʦ 

3 
ɺʳʷʚʣʝʥʠʝ ʠ ʬʠʢʩʘʮʠʷ ʜʝʬʝʢʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʡ ʟʘʛʣʫʙʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʝʥ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʟʜʘʥʠʷ 

4 ʇʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ 

5 ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʚʣʘʞʥʦʩʪʠ ʟʘʛʣʫʙʣʝʥʥʳʭ  ʢʦʥʩʪʨʫʢʮʠʡ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -65- 

 
6 ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

7 
ʆʪʙʦʨʳ ʧʨʦʙ ʛʨʫʥʪʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

8 ʆʮʝʥʢʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʦʚ 

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʢʨʘʪʢʠʝ ʦʧʠʩʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʣʘ ʬʫʥʜʘʤʝʥʪʦʚ ʚ 

ʰʫʨʬʘʭ. 

ʐʫʨʬ ˉ1 ʚ ʦʩʷʭ 2/(ɼ-ɽ) 

ʐʫʨʬ ʚʳʧʦʣʥʝʥ ʩ ʫʨʦʚʥʷ ʧʦʣʘ ʧʦʜʚʘʣʘ. ʇʨʦʭʦʜʢʘ ʰʫʨʬʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʛʣʫʙʠʥʫ 60,0 ʩʤ 

ʥʠʞʝ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ. 

ɻʨʫʥʪʳ ʪʷʞʝʣʦ ʧʦʜʜʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʦʪʢʦʩʳ ʰʫʨʬʘ ʫʩʪʦʡʯʠʚʳʝ, 

ʚʦʜʘ ʚ ʰʫʨʬʝ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ʆʧʘʩʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʨʘʟʤʳʚʦʚ ʠ ʧʨʦʚʘʣʦʚ 

ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ ʛʨʫʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʤʝʨʦʚ ʬʫʥʜʘʤʝʥʪ ʟʘʛʣʫʙʣʝʥ ʥʠʞʝ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʛʘʙʘʨʠʪʳ ʬʫʥʜʘʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʌʫʥʜʘʤʝʥʪ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ ʥʘ ʠʟʚʝʩʪʢʦʚʦʤ ʱʝʙʥʝ, ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʣʝʥʪʘ 

ʤʦʥʦʣʠʪʥʘʷ ʚʳʩʦʪʦʡ 400,0 ʤʤ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʪʦʥʘ ʠʤʝʶʪʩʷ ʨʘʢʦʚʠʥʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʥʝ ʧʨʝʚʳʰʘʶʪ 5,0 % ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ. ʊʨʝʱʠʥ, ʦʩʣʘʙʣʝʥʠʡ, ʨʘʟʨʳʭʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʨʘʟʨʫʰʝʥʠʡ ʚ ʬʫʥʜʘʤʝʥʪʝ 

ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʘʚʣʷʝʪ: 

ʊʘʙʣʠʮʘ 2 
1 ʙʝʪʦʥʘ ʤʦʥʦʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʤʝʥʝʝ ɺ15 

2 ʙʝʪʦʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʣʝʥʪʳ ʥʝ ʤʝʥʝʝ ɺ15 

 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʛʝʦʣʦʛʘʤʠ ʧʨʦʠʟʚʝʜʝʥ 

ʦʪʙʦʨ ʧʨʦʙ ʛʨʫʥʪʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʐʫʨʬ ˉ2 ʚ ʦʩʷʭ 12/ɾ 

ʐʫʨʬ ʚʳʧʦʣʥʝʥ ʩ ʫʨʦʚʥʷ ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ. ʇʨʦʭʦʜʢʘ ʰʫʨʬʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʛʣʫʙʠʥʫ 

41,0 ʩʤ ʥʠʞʝ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ. 

ɻʨʫʥʪʳ ʪʷʞʝʣʦ ʧʦʜʜʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʝ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʦʪʢʦʩʳ ʰʫʨʬʘ ʫʩʪʦʡʯʠʚʳʝ, 

ʚʦʜʘ ʚ ʰʫʨʬʝ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ʆʧʘʩʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʨʘʟʤʳʚʦʚ ʠ ʧʨʦʚʘʣʦʚ 

ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ ʛʨʫʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʤʝʨʦʚ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʬʫʥʜʘʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʌʫʥʜʘʤʝʥʪ ʚʦʟʚʝʜʝʥ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ ʥʘ ʠʟʚʝʩʪʢʦʚʦʤ ʱʝʙʥʝ, ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ 

ʣʝʥʪʘ ʤʦʥʦʣʠʪʥʘʷ ʚʳʩʦʪʦʡ 400,0 ʤʤ. ʄʦʥʦʣʠʪʥʳʡ ʬʫʥʜʘʤʝʥʪ ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ ʫʨʦʚʥʷ 

ʧʦʣʘ ʥʘ 420,0 ʤʤ. ʄʝʞʜʫ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʦʡ ʠ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʠʟ ʜʚʫʭ ʩʣʦʝʚ ʨʫʙʝʨʦʠʜʘ. 

ʊʨʝʱʠʥ, ʦʩʣʘʙʣʝʥʠʡ, ʨʘʟʨʳʭʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʨʘʟʨʫʰʝʥʠʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʠ ʮʦʢʦʣʝ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʘʚʣʷʝʪ: 

ʊʘʙʣʠʮʘ 3 
1 ʙʝʪʦʥʘ ʤʦʥʦʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʤʝʥʝʝ ɺ12.5 

2 ʙʝʪʦʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʣʝʥʪʳ ʥʝ ʤʝʥʝʝ ɺ12.5 

3 ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʧʦʣʥʦʪʝʣʦʛʦ ʢʠʨʧʠʯʘ ʄ125 

4 ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʣʘʜʢʠ ʄ100 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʦʥʜʦʚʳʤ ʜʘʪʯʠʢʦʤ ʚʣʘʞʥʦʩʪʴ ʢʠʨʧʠʯʘ ʚ 



-66- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʮʦʢʦʣʝ ʩʦʩʪʘʚʣʷʝʪ 0,0 % (ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ 2,0 %). 

ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʛʝʦʣʦʛʘʤʠ ʧʨʦʠʟʚʝʜʝʥ 

ʦʪʙʦʨ ʧʨʦʙ ʛʨʫʥʪʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʦʢʦʣʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʐʫʨʬ ˉ3 ʚ ʦʩʷʭ 10/ʅ 

ʐʫʨʬ ʦʪʨʳʪ ʩ ʫʣʠʯʥʦʡ ʩʪʦʨʦʥʳ. ʇʨʦʭʦʜʢʘ ʰʫʨʬʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʛʣʫʙʠʥʫ 137,0 ʩʤ 

ʥʠʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʰʫʨʬʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʆʧʘʩʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʨʘʟʤʳʚʦʚ ʠ ʧʨʦʚʘʣʦʚ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ ʛʨʫʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʌʫʥʜʘʤʝʥʪ ʚʦʟʚʝʜʝʥ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ ʥʘ ʠʟʚʝʩʪʢʦʚʦʤ ʱʝʙʥʝ, ʩ ʢʦʥʩʦʣʴʶ 150,0 

ʤʤ ʧʦʜ ʮʦʢʦʣʴʥʫʶ ʯʘʩʪʴ ʢʣʘʜʢʠ. ɹʫʪʦʚʘʷ ʢʣʘʜʢʘ ʟʘʛʣʫʙʣʝʥʘ ʚ ʛʨʫʥʪ ʥʘ 540,0ʤʤ. ɺ ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʠʟ ʜʚʫʭ ʩʣʦʝʚ ʨʫʙʝʨʦʠʜʘ. 

ʊʨʝʱʠʥ, ʦʩʣʘʙʣʝʥʠʡ, ʨʘʟʨʳʭʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʨʘʟʨʫʰʝʥʠʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʐʪʫʢʘʪʫʨʥʳʡ ʩʣʦʡ ʚ ʫʚʣʘʞʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʨʘʟʨʫʰʘʝʪʩʷ. ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʚ 

ʫʚʣʘʞʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʘ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ 

ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʘʚʣʷʝʪ: 

ʊʘʙʣʠʮʘ 4 
1 ʙʝʪʦʥʘ ʤʦʥʦʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʤʝʥʝʝ ɺ15 

2 ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʧʦʣʥʦʪʝʣʦʛʦ ʢʠʨʧʠʯʘ ʄ125 

3 ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʣʘʜʢʠ ʄ100 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʧʨʦʙʣʝʤʘʪʠʢʘ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ ʟʦʥʜʦʚʳʤ 

ʜʘʪʯʠʢʦʤ ʚʣʘʞʥʦʩʪʴ ʢʠʨʧʠʯʘ ʚ ʮʦʢʦʣʝ ʥʘ ʫʨʦʚʥʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 14,5% ʜʦ 

19,3%, ʚʳʰʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʥʘ 250,0 ʤʤ - 3,6-7,0%, ʥʘ ʫʨʦʚʥʝ ʧʝʨʝʢʨʳʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

0,0 ʜʦ 2,3%. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʪʨʝʱʠʥ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʦʢʦʣʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʐʫʨʬ ˉ4 ʚ ʦʩʷʭ (4-5)/ɸ 
ʐʫʨʬ ʚʳʧʦʣʥʝʥ ʩ ʫʣʠʯʥʦʡ ʩʪʦʨʦʥʳ. ʇʨʦʭʦʜʢʘ ʰʫʨʬʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʘ ʛʣʫʙʠʥʫ 10,0 

ʩʤ ʥʠʞʝ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ. 

ɺʝʨʪʠʢʘʣʴʥʳʝ ʦʪʢʦʩʳ ʰʫʨʬʘ ʫʩʪʦʡʯʠʚʳʝ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʰʫʨʬʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 

ʆʧʘʩʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʨʘʟʤʳʚʦʚ ʠ ʧʨʦʚʘʣʦʚ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ, 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ ʛʨʫʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʤʝʨʦʚ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʬʫʥʜʘʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʦʝʢʪʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʌʫʥʜʘʤʝʥʪ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ ʥʘ ʠʟʚʝʩʪʢʦʚʦʤ ʱʝʙʥʝ, ʩ ʢʦʥʩʦʣʴʶ 140,0 ʤʤ ʧʦʜ 

ʮʦʢʦʣʴʥʫʶ ʯʘʩʪʴ ʢʣʘʜʢʠ. ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʣʝʥʪʘ ʤʦʥʦʣʠʪʥʘʷ ʚʳʩʦʪʦʡ 400,0 ʤʤ. ʂʣʘʜʢʘ 

ʟʘʛʣʫʙʣʝʥʘ ʚ ʛʨʫʥʪ ʥʘ 360,0 ʤʤ. ʄʝʞʜʫ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʦʡ ʠ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʠʟ ʜʚʫʭ ʩʣʦʝʚ ʨʫʙʝʨʦʠʜʘ. 

ʊʨʝʱʠʥ, ʦʩʣʘʙʣʝʥʠʡ, ʨʘʟʨʳʭʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʨʘʟʨʫʰʝʥʠʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʧʦʜ ʛʨʘʥʠʪʥʦʡ ʦʙʣʠʮʦʚʢʦʡ ʚ ʫʚʣʘʞʥʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʘ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ 

ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʘʚʣʷʝʪ: 

ʊʘʙʣʠʮʘ 5 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -67- 

 
1 ʙʝʪʦʥʘ ʤʦʥʦʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʤʝʥʝʝ ɺ12.5 

2 ʙʝʪʦʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʣʝʥʪʳ ʥʝ ʤʝʥʝʝ ɺ12.5 

3 ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʧʦʣʥʦʪʝʣʦʛʦ ʢʠʨʧʠʯʘ ʄ150 

4 ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʣʘʜʢʠ ʄ100 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ ʟʦʥʜʦʚʳʤ 

ʜʘʪʯʠʢʦʤ ʚʣʘʞʥʦʩʪʴ ʢʠʨʧʠʯʘ ʚ ʮʦʢʦʣʝ ʥʘ ʫʨʦʚʥʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,9% ʜʦ 

6,4%. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʪʨʝʱʠʥ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʦʢʦʣʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʐʫʨʬ ˉ5 ʚ ʦʩʷʭ 10◌/ʅ 
ʐʫʨʬ ʦʪʨʳʪ ʩ ʫʨʦʚʥʷ ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ. ʇʨʦʭʦʜʢʘ ʰʫʨʬʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʛʣʫʙʠʥʫ 

111,0 ʩʤ ʦʪ ʫʨʦʚʥʷ ʧʦʣʘ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʰʫʨʬʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʆʧʘʩʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʨʘʟʤʳʚʦʚ ʠ ʧʨʦʚʘʣʦʚ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ ʛʨʫʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʌʫʥʜʘʤʝʥʪ ʚʳʧʦʣʥʝʥ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ ʥʘ ʠʟʚʝʩʪʢʦʚʦʤ ʱʝʙʥʝ. ʄʝʞʜʫ 

ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʦʡ ʠ ʬʫʥʜʘʤʝʥʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʠʟ ʜʚʫʭ 

ʩʣʦʝʚ ʨʫʙʝʨʦʠʜʘ. 

ʊʨʝʱʠʥ, ʦʩʣʘʙʣʝʥʠʡ, ʨʘʟʨʳʭʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʨʘʟʨʫʰʝʥʠʡ ʚ ʬʫʥʜʘʤʝʥʪʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʅʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ ʚ ʰʪʫʢʘʪʫʨʢʠ ʠʤʝʶʪʩʷ ʩʣʝʜʳ ʟʘʤʘʯʠʚʘʥʠʷ, ʥʦ ʩʘʤʘ 

ʩʪʝʥʘ ʩʫʭʘʷ. ʂʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ ʥʝ ʫʚʣʘʞʥʝʥʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʘ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ 

ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ: 
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1 ʙʝʪʦʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʣʝʥʪʳ ʥʝ ʤʝʥʝʝ ɺ12.5 

2 ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʧʦʣʥʦʪʝʣʦʛʦ ʢʠʨʧʠʯʘ ʄ150 

3 ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʣʘʜʢʠ ʄ50 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ ʟʦʥʜʦʚʳʤ 

ʜʘʪʯʠʢʦʤ ʚʣʘʞʥʦʩʪʴ ʢʠʨʧʠʯʘ ʚ ʮʦʢʦʣʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,0 % ʜʦ 0,5%. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ ʟʦʥʜʦʚʳʤ 

ʜʘʪʯʠʢʦʤ ʚʣʘʞʥʦʩʪʴ ʢʠʨʧʠʯʘ ʚ ʮʦʢʦʣʝ ʥʘ 350,0 ʤʤ ʚʳʰʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʦʪ 4,4% ʜʦ 

10,2%, ʥʘ 900,0 ʤʤ ʚʳʰʝ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ  0,0-1,5%, ʥʘ ʫʨʦʚʥʝ ʧʝʨʝʢʨʳʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

0,8 ʜʦ 1,8%. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʠʤʝʶʱʠʭʩʷ ʪʨʝʱʠʥ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʦʢʦʣʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʐʫʨʬ ˉ6 ʚ ʦʩʷʭ 14/(ɽ-ɾ) 
ʐʫʨʬ ʦʪʨʳʪ ʥʘ ʫʨʦʚʥʝ ʮʦʢʦʣʴʥʦʛʦ ʵʪʘʞʘ ʩ ʫʣʠʯʥʦʡ ʩʪʦʨʦʥʳ. ʈʘʩʧʦʣʦʞʝʥ ʥʘ 

ʫʯʘʩʪʢʝ ʚʭʦʜʘ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʰʫʨʬʝ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʆʧʘʩʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʨʘʟʤʳʚʦʚ ʠ ʧʨʦʚʘʣʦʚ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʵʨʦʟʠʠ ʛʨʫʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɹʫʪʦʚʘʷ ʢʣʘʜʢʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʦʜʠʥʘʨʥʦʛʦ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʢʠʨʧʠʯʘ ʥʘ ʮʝʤʝʥʪʥʦ-

ʧʝʩʯʘʥʦʤ ʨʘʩʪʚʦʨʝ. ɺ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʷ ʠʟ 

ʜʚʫʭ ʩʣʦʝʚ ʨʫʙʝʨʦʠʜʘ. 

ʊʨʝʱʠʥ, ʦʩʣʘʙʣʝʥʠʡ, ʨʘʟʨʳʭʣʝʥʠʡ ʠ ʜʨʫʛʠʭ ʨʘʟʨʫʰʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʂʠʨʧʠʯʥʘʷ 

ʢʣʘʜʢʘ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʤʝʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʚʳʧʘʜʝʥʠʝʤ ʢʠʨʧʠʯʘ. 



-68- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʝʥʳ ʟʦʥʜʦʚʳʤ 

ʜʘʪʯʠʢʦʤ ʚʣʘʞʥʦʩʪʴ ʢʠʨʧʠʯʘ ʚ ʮʦʢʦʣʝ ʨʘʚʥʘ 0,0%. 

ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʦʢʦʣʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʪʫʨʥʦʛʦ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 

ʉ ʮʝʣʴʶ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʠʜʨʦʠʟʦʣʷʮʠʠ, ʟʘʧʦʣʥʝʥʠʷ ʪʨʝʱʠʥ ʠ ʧʫʩʪʦʪ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʦʥʦʣʠʪʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʦʪʩʝʯʥʦʡ ʮʝʤʝʥʪʘʮʠʠ. 

ɸʣʛʦʨʠʪʤ ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 

ʊʘʙʣʠʮʘ 7 
 

1 

ʎʝʤʝʥʪʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʮʝʤʝʥʪʥʦ-ʧʦʣʠʤʝʨʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩʦʩʪʘʚʘ 1:0,15:0,3 (ʮʝʤʝʥʪ: 

ʧʦʣʠʤʝʨ ʇɺɸ: ʧʝʩʦʢ); ɺ/ʎ=0,6; ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ ʧʝʩʢʘ ʄʢ=1 

 

 

2 

ɼʣʷ ʫʩʠʣʝʥʠʷ ʢʣʘʜʢʠ ʠʥʲʝʢʮʠʦʥʥʳʡ ʨʘʩʪʚʦʨ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ 

ʜʦʙʘʚʦʢ ʤʘʨʢʠ ʄ500, ʥʘʛʥʝʪʘʝʪʩʷ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʜʘʚʣʝʥʠʷʭ (ʥʝ ʙʦʣʝʝ 0,2-0,3 ʄʇʘ) ʚ ʩʪʚʦʣ 

ʩʢʚʘʞʠʥʳ ʜʦ ʨʘʩʯʝʪʥʦʛʦ ʦʪʢʘʟʘ, ʟʘ ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʘ 

ʩʢʚʘʞʠʥʦʡ ʧʨʠ ʜʘʚʣʝʥʠʠ ʥʘʛʥʝʪʘʥʠʷ 0,3 ʄʇʘ 

 

 

 

 

 

 

3 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦ ʮʝʤʝʥʪʘʮʠʦʥʥʦʤʫ ʟʘʢʨʝʧʣʝʥʠʶ ʢʣʘʜʢʠ: 

3.1 ʨʘʟ
ʝʪʢʘ ʩʢʚʘʞʠʥʳ 

3.2 ʘʣʤʘʟʥʦʝ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥʳ ʜʠʘʤʝʪʨʦʤ 59,0 ʤʤ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ ʫʩʪʴʷ 

3.3 ʫʩʪʘʥʦʚʢʘ ʧʘʢʝʨʘ-ʢʦʥʜʫʢʪʦʨʘ ʚ ʧʨʦʙʫʨʝʥʥʫʶ ʩʢʚʘʞʠʥʫ 

3.4 ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ 

3.5 ʥʘʛʥʝʪʘʥʠʝ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʷʭ 0,2-0,3ʄʇʘ 

3.6 ʦʧʨʝʩʩʦʚʢʘ 

3.7 ʠʟʚʣʝʯʝʥʠʝ ʧʘʢʝʨʘ ʠʟ ʩʢʚʘʞʠʥʳ 

 

3.8 

ʣʠʢʚʠʜʘʮʠʦʥʥʳʡ ʪʘʤʧʦʥʘʞ ʧʫʪʝʤ ʜʦʣʠʚʢʠ ʚ ʩʢʚʘʞʠʥʳ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʠ ʟʘʜʝʣʢʘ 

ʦʪʚʝʨʩʪʠʡ (ʧʦʩʣʝ ʩʭʚʘʪʳʚʘʥʠʷ ʨʘʩʪʚʦʨʘ) ʧʝʩʯʘʥʦ-ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʜʦ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʣʦʥʥʳ 
 

 

 

4 

ɹʫʨʦʚʳʝ ʩʢʚʘʞʠʥʳ ʚ ʢʘʞʜʦʡ ʢʦʣʦʥʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʚʦʩʝʤʴ ʟʘʭʚʘʪʦʢ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʩʦʛʣʘʩʥʦ ʜʘʥʥʦʛʦ ʣʠʩʪʘ. ʇʨʠʩʪʫʧʘʪʴ ʢ ʙʫʨʝʥʠʶ ʧʦʩʣʝʜʫʶʱʝʡ ʩʢʚʘʞʠʥʳ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʩʣʝ 

ʮʝʤʝʥʪʘʮʠʠ ʠ ʥʘʙʦʨʘ ʥʝ ʤʝʥʝʝ 70,0% ʧʨʦʯʥʦʩʪʠ ʮʝʤʝʥʪʘʮʠʦʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʪʘʤʧʦʥʘʞʘ 

ʧʨʝʜʳʜʫʱʝʡ 

 

5 

ɺ ʩʣʫʯʘʝ ʫʭʦʜʘ ʨʘʩʪʚʦʨʘ ʚ ʛʨʫʥʪ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʨʝʟʢʦʝ ʩʥʠʞʝ-ʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘʛʥʝʪʘʥʠʷ, 

ʥʘʛʥʝʪʘʥʠʝ ʚ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʝ ʧʨʝʢʨʘʪʠʪʴ ʠ ʜʘʪʴ ʝʡ ʚʳʩʪʦʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʥʝʡ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʦʜʦʣʞʠʪʴ ʥʘʛʥʝʪʘʥʠʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʙʫʨʠʪʴ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ 

6 ʂʦʣʦʥʢʦʚʦʝ ʙʫʨʝʥʠʝ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʢʦʣʦʥʥ ʧʦ ʩʝʯʝʥʠʶ 6-6, 7-7, 8-8, 10-10, 11-11 ʠʣʠ 12-12 

7 
ɺʩʝ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʮʝʤʝʥʪʘʮʠʠ ʙʫʪʦʚʦʡ ʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ ʜʦʣʞʥʳ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʟʘ ʦʩʘʜʢʘʤʠ ʟʜʘʥʠʷ ʩ ʨʝʛʫʣʷʨʥʦʩʪʴʶ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʠʥʲʝʢʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ ʧʦ ʦʩʠ çɸè. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -69- 

 

 
 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʠʥʲʝʢʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ (ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʧʨʦʥʠʢʘʶʱʝʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ). 

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʠʥʲʝʢʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ 

 (ʧʣʘʥ ʚ ʦʩʷʭ çɹè ʠ çʄè). 

 

 
ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʠʥʲʝʢʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ (ʨʘʟʨʝʟ ʚ ʦʩʷʭ çɹè ʠ çʄè). 

 

ɿʘʢʣʶʯʝʥʠʝ: 

1. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦʷʱʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʟʜʘʥʠʷ 



-70- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

(ʮʦʢʦʣʴʥʦʡ ʯʘʩʪʠ ʩʪʝʥʳ ʠ ʬʫʥʜʘʤʝʥʪʦʚ), ʧʦʣʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ (ʧʨʦʯʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ ʠ 

ʜʨ.) ʚ ʦʙʲʝʤʝ ʥʝʦʙʭʦʜʠʤʦʤ ʠ ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ-ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʮʦʢʦʣʷ ʠ 

ʬʫʥʜʘʤʝʥʪʦʚ. 

2. ʉʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʝ  ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

(ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ) ʟʥʘʯʝʥʠʷ çɿʜʘʥʠʝ ʏʫʚʘʰʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ ʠʤ ʂ.ɺ.ʀʚʘʥʦʚʘ, 1961 ʛ.è ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʧʦ ʘʜʨʝʩʫ: 

ʏʫʚʘʰʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ, ʛ. ʏʝʙʦʢʩʘʨʳ, ʂʨʘʩʥʘʷ ʧʣʦʱʘʜʴ, ʜ.7, ʚʢʣʶʯʝʥʥʳʡ ʚ 

ʝʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ 

(ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ) ʥʘʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ (ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ) 

ʟʥʘʯʝʥʠʷ ʧʨʠʢʘʟʦʤ ʄʠʥʢʫʣʴʪʫʨʳ ʏʫʚʘʰʠʠ ʦʪ 10 ʠʶʣʷ 2020ʛ. ˉ 01-07/377. 

3. ɺ ʭʦʜʝ ʥʘʪʫʨʥʦʛʦ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʝʬʝʢʪʳ ʠ 

ʧʦʚʨʝʞʜʝʥʠʷ: 
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3.1 
ʩʢʚʦʟʥʳʝ ʦʩʘʜʦʯʥʳʝ ʪʨʝʱʠʥʳ ʰʠʨʠʥʦʡ ʨʘʩʢʨʳʪʠʷ 1,0-2,0 ʤʤ ʥʘ ʚʩʶ ʚʳʩʦʪʫ ʟʜʘʥʠʷ ʚ ʥʘʨʫʞʥʳʭ 

ʩʪʝʥʘʭ 

3.2 
ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʫʩʘʜʦʯʥʳʝ ʪʨʝʱʠʥʳ ʥʘ ʬʘʩʘʜʘʭ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʟʜʘʥʠʷ 

ʰʠʨʠʥʦʡ ʨʘʩʢʨʳʪʠʷ ʜʦ 1,0 ʤʤ 

3.3 ʫʚʣʘʞʥʝʥʠʝ ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʪʝʥ ʥʘ ʫʨʦʚʥʝ ʮʦʢʦʣʷ 

3.4 ʦʪʩʣʘʠʚʘʥʠʝ ʰʪʫʢʘʪʫʨʥʦʛʦ ʩʣʦʷ ʚ ʮʦʢʦʣʴʥʦʡ ʯʘʩʪʠ ʥʘ ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʪʝʥ 

3.5 ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʩ ʨʘʩʩʣʦʝʥʠʝʤ ʢʣʘʜʢʠ ʥʘ ʫʨʦʚʥʝ ʮʦʢʦʣʷ (ʩʢʦʣ ʚʥʝʰʥʝʛʦ ʫʛʣʘ ʩʪʝʥʳ) 

3.6 ʥʝʜʦʧʫʩʪʠʤʦʝ ʢʘʯʝʩʪʚʦ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʮʦʢʦʣʷ ʢʦʣʦʥʥ ʧʦʨʪʠʢʘ, ʫʚʣʘʞʥʝʥʠʝ, ʨʘʩʩʣʦʝʥʠʝ ʢʣʘʜʢʠ 

3.7 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠ ʥʘʢʣʦʥʥʳʝ ʪʨʝʱʠʥʳ ʚ ʢʣʘʜʢʝ ʥʘ ʩʪʳʢʝ ʪʨʶʤʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʩʦ ʩʮʝʥʠʯʝʩʢʦʡ 

ʢʦʨʦʙʢʦʡ 

 

4. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʤʘʪʝʨʠʘʣʘ ʧʨʦʯʥʦʩʪʴ 

ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʘʚʣʷʝʪ: 

4

.1 

ʙʝʪʦʥʘ ʤʦʥʦʣʠʪʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʤʝʥʝʝ ɺ12.5 

4

.2 

ʙʝʪʦʥʘ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʣʝʥʪʳ ʥʝ ʤʝʥʝʝ ɺ12.5 

4

.3 

ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʧʦʣʥʦʪʝʣʦʛʦ ʢʠʨʧʠʯʘ ʢʣʘʜʢʠ ʩʪʝʥ ʄ125 

4

.4 

ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʛʦ ʨʘʩʪʚʦʨʘ ʢʣʘʜʢʠ ʩʪʝʥ ʄ50 

 

ʇʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʨʦʝʢʪʘ. 

5. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʮʦʢʦʣʷ ʢʠʨʧʠʯʥʳʭ 

ʩʪʝʥ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʚʣʘʞʥʦʩʪʴ 

ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʢʠʨʧʠʯʥʳʭ ʩʪʝʥ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 

6. ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʮʦʢʦʣʷ ʚʥʫʪʨʝʥʥʠʭ 

ʩʪʝʥ, ʘ ʪʘʢʞʝ ʮʦʢʦʣʷ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʧʦ ʦʩʷʤ 2, 4, ɺ, ʃ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʮʦʢʦʣʷ ʦʩʪʘʣʴʥʳʭ 

ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. ʂʘʪʝʛʦʨʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʣʘʜʢʠ ʮʦʢʦʣʷ ʢʦʣʦʥʥ ʧʦʨʪʠʢʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʭʦʜʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝʜʦʧʫʩʪʠʤʦʝ. ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʬʫʥʜʘʤʝʥʪʦʚ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. ʂʘʪʝʛʦʨʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥ ʪʨʶʤʦʚʳʭ ʧʦʤʝʱʝʥʠʡ ʩʦ ʩʮʝʥʠʯʝʩʢʦʡ ʢʦʨʦʙʢʦʡ 

ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ. 
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7. ʉʦʛʣʘʩʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʩʨʝʜʥʝʝ ʜʘʚʣʝʥʠʝ ʧʦʜ ʧʦʜʦʰʚʦʡ 

ʬʫʥʜʘʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʨʘʩʯʝʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʦʚ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

8. ʉ ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʷ ʚʳʧʦʣʥʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʠʚʝʜʝʥʠʶ 

ʮʦʢʦʣʷ ʢʦʣʦʥʥ ʧʦʨʪʠʢʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʭʦʜʘ ʠ ʮʦʢʦʣʷ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʚ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ: 
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8

.1 
ʫʩʪʨʦʡʩʪʚʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʪʩʝʯʥʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʚ ʮʦʢʦʣʴʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʷ 

8

.2 
ʫʩʪʨʦʡʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʟʘʛʣʫʙʣʝʥʥʦʡ ʯʘʩʪʠ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ 

8

.3 
ʫʩʠʣʝʥʠʝ ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʮʦʢʦʣʴʥʦʡ ʯʘʩʪʠ ʢʠʨʧʠʯʥʳʭ ʢʦʣʦʥʥ ʧʦʨʪʠʢʘ ʮʝʤʝʥʪʘʮʠʝʡ 

8

.4 
ʟʘʤʝʥʘ ʧʨʠʷʤʢʦʚ ʥʘ ʙʦʢʦʚʳʭ ʬʘʩʘʜʘʭ 

 

9. ʅʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʥʝ 

ʚʳʷʚʣʝʥʦ. ʆʩʘʜʦʯʥʳʝ ʪʨʝʱʠʥʳ ʥʘ ʬʘʩʘʜʘʭ ʧʨʦʭʦʜʷʪ ʚ ʪʝʭ ʞʝ ʤʝʩʪʘʭ, ʯʪʦ 

ʠ ʚʳʷʚʣʝʥʳ ʚ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ ʩ 1990 ʛ. ʆʨʛʘ-ʥʠʟʦʚʘʪʴ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʩʘʜʢʘʤʠ ʟʜʘʥʠʷ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ ʟʘ 

ʜʝʬʦʨʤʘʮʠʷʤʠ ʩʪʝʥ ʠ ʥʝʜʦʧʫʱʝʥʠʷ ʫʭʫʜʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʷʚʣʝʥʠʷ ʧʨʦʩʘʜʦʯʥʦʩʪʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʨʫʥʪʦʚ, ʥʝʧʦʣʥʦʛʦ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʛʘʟʦʚʦʡ 

ʩʠʣʠʢʘʪʠʟʘʮʠʝʡ, ʥʘʣʠʯʠʝʤ ʦʩʘʜʦʯʥʳʭ ʪʨʝʱʠʥ ʚ ʩʪʝʥʘʭ ʠ ʧʣʘʥʠʨʫʝʤʦʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʮʝʥʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʪʝʥʦʚʳʭ 

ʤʘʨʦʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʭʨʘʥʠʚʰʠʝʩʷ, ʦʩʪʘʣʴʥʳʝ ʫʩʪʘʥʦʚʠʪʴ ʟʘʥʦʚʦ, ʨʝʧʝʨʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠ ʥʦʚʳʝ. ɺ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʜʘʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʝ ʨʝʞʝ ʯʝʨʝʟ 

ʧʦʣʛʦʜʘ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʨʝʩʪʘʚʨʘʮʠʠ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

- ʯʝʨʝʟ ʤʝʩʷʮ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʟʨʷʜʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʛʝʦʪʝʭʥʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ (ʪʝʭʥʦʣʦʛʠʷ ʕʈʊ) ʫʩʪʨʦʡʩʪʚʘ 

ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ  ʷʚʣʷʝʪʩʷ  ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʦʩʚʦʝʥʠʠ ʧʦʜʟʝʤʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ɹʣʘʛʦʜʘʨʷ ʝʝ ʩʧʝʮʠʬʠʢʝ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʦʚʠʪʴ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ ʠ ʘʥʢʝʨʘ ʕʈʊ ʚ ʩʪʝʩʥʝʥʥʳʭ ʠ 

ʥʘʠʙʦʣʝʝ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʊʝʭʥʦʣʦʛʠʷ, ʚ ʢʦʪʦʨʦʡ 

ʦʜʥʠʤ ʠʟ ʮʠʢʣʦʚ ʫʩʪʨʦʡʩʪʚʘ ʩʚʘʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ   ʛʝʥʝʨʘʪʦʨʘ ʠʤʧʫʣʴʩʥʳʭ ʪʦʢʦʚ 

(ɻʀʊ), ʩʧʦʩʦʙʩʪʚʫʝʪ  ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʡ ʠ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ  ʕʈʊ, 

ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʩʦʙʣʶʜʝʥʠʠ ʩʧʣʦʰʥʦʩʪʠ ʪʝʣʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʩʚʦʙʦʜʥʦʤʫ ʧʦʛʨʫʞʝʥʠʶ ʚ ʥʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʨʤʦʢʘʨʢʘʩʦʚ. ɹʣʘʛʦʜʘʨʷ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ 

ʠ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ  ʦʙʨʘʟʫʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʫʜʘʨʥʘʷ ʚʦʣʥʘ ʚ ʚʠʜʝ 

ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʚ ʩʨʝʜʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ ʥʘ ʛʨʫʥʪ ʩʪʝʥʦʢ ʙʫʨʦʚʦʡ 

ʩʢʚʘʞʠʥʳ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʕʈʊ ʚʦʟʨʘʩʪʘʝʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʕʈʊ 

ʧʨʠ ʥʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʞʝ ʚ ʩʣʫʯʘʷʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʳʤ ʦʙʲʝʢʪʘʤ ʧʦʟʚʦʣʷʝʪ  ʟʘʛʣʫʙʣʷʪʴ ʥʦʚʳʝ  ʬʫʥʜʘʤʝʥʪʳ ʛʦʨʘʟʜʦ ʥʠʞʝ ʠʭ 

ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʩʫʱʝʩʪʚʫʶʱʠʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʘʷ ʩʚʘʷ ʕʈʊ, ʛʨʫʥʪʦʚʳʡ ʘʥʢʝʨ ʕʈʊ,  ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʘʣʛʦʨʠʪʤ, ʛʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʥʳʭ ʪʦʢʦʚ. 

 

Abstract 

The electric discharging technology (EDT) for driving continuous flight augers is a new trend 

in development of underground spaces. This technology is flexible and unique. Unlike other 

technologies, it can produce continuous flight augers and EDT anchors in confined conditions of high 

load-bearing capacity. One of the cycles in driving augers is using a pulse current generator (PCG), 

which improves quality of making augers and EDT soil anchors that ensure continuous body of the 

structure and free immersion of spatial reinforced frames into it. The manufacturing quality of EDT 

structures is improved thanks to high-energy impulses and creating conditions when a shock wave is 

formed and develops as an electric hydraulic effect in fine concrete on the soil in bore well walls. 

Using the EDT technology in new construction in confined conditions enables placing new 
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foundations much lower than the absolute elevations of the existing ones, even in case of minimal 

distance to the previously erected facilities. 

Keywords: EDT continuous flight auger, EDT soil anchor, engineering and geological 

conditions, algorithm, pulse current generator. 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [1-8, 9, 10, 11, 12, 13, 14, 15, 16].  

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʘʤ ʧ.ʧ. 9.33, 9.34, 9.35 ʠ ʧ.12.4, 12.8 ʉʇ 22.13330.2011 çʆʩʥʦʚʘʥʠʷ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè ʦʙʷʟʘʪʝʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ ʚ ʨʘʡʦʥʘʭ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʦʨʦʜʩʢʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʘʩʪʨʦʡʢʠ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʘ ʠ ʚʝʜʝʥʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʉʦʛʣʘʩʥʦ ʧ. 9.33 çʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʩʥʦʚʘʥʠʡ, ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʚʥʦʚʴ ʚʦʟʚʦʜʠʤʳʭ ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʥʘ ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ (ʦʮʝʥʢʫ) ʚʣʠʷʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʥʦʚʘʥʠʡ 

ʩʦʦʨʫʞʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ. ʇ.12.1 ʉʇ 22.13330.2011 çʆʩʥʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡè ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʨʘʙʦʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ ʚʥʦʚʴ ʚʦʟʚʦʜʠʤʦʛʦ 

ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʫʥʪʦʚʦʛʦ ʤʘʩʩʠʚʘ, 

ʦʢʨʫʞʘʶʱʝʛʦ (ʚʤʝʱʘʶʱʝʛʦ) ʩʦʦʨʫʞʝʥʠʝ, ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʦʨʫʞʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʟʘʩʪʨʦʡʢʠ.  

ɿʜʘʥʠʝ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʤʥʦʛʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ ʚ ʧʣʘʥʝ, ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʟʜʘʥʠʷ 

ʩʦʩʪʘʚʣʷʶʪ 19,48ʭ22,44 ʤ (ʩʤ. ʨʠʩ.1). 

ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʙʲʝʢʪʳ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʪʣʦʚʘʥʘ ʛʣʫʙʠʥʦʡ ʦʪ 

2,77 ʤ ʜʦ 4,0 ʤ. ɸʙʩʦʣʶʪʥʘʷ ʦʪʤʝʪʢʘ ʜʥʘ ʢʦʪʣʦʚʘʥʘ 149,60 ʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʛʨʘʞʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʪʣʦʚʘʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʩʪʨʦʡʩʪʚʦ 

ʰʧʫʥʪʦʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʠʟ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʜʠʘʤʝʪʨʦʤ 300 ʤʤ. ɼʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʳ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ 

ʛʨʫʥʪʦʚʳʝ ʘʥʢʝʨʘ ʕʈʊ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 9.36 ʉʇ 22.13330.2016 ʨʘʜʠʫʩ ʟʦʥʳ ʚʣʠʷʥʠʷ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʨʘʚʝʥ rʟʚ=5ĿHʢ ʜʣʷ ʢʦʪʣʦʚʘʥʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʟʘʘʥʢʝʨʝʥʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʠʟ 

ʩʚʘʡ ʕʈʊ, rʟʚ=3ĿHʢ ʜʣʷ ʢʦʪʣʦʚʘʥʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʢʦʥʩʦʣʴʥʦʛʦ ʦʛʨʘʞʜʝʥʠʷ 

ʠʟ ʩʚʘʡ ʕʈʊ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʦʥʘ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʠʣʘ 12,0-15,5 ʤ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʰʫʨʬʦʚ. 

 

 

 

 

 

 



-74- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʦʛʨʘʞʜʝʥʠʷ ʧʦ ʫʣ. ʉʪʫʜʝʥʘʷ, 9. 

 

ʇʈʀʄɽʅʗɽʄʓɽ  ʄɽʊʆɼʀʂʀ ʀ ʉʈɽɼʉʊɺɸ ʈɸʉʏɽʊʆɺ: 1.1. ʈʘʩʯʝʪ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ ʚʳʧʦʣʥʷʣʩʷ ʩʦʛʣʘʩʥʦ ʧ. 7.2.6 ʉʇ 24.13330.2016. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ 

ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.02.03-85 çʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳè; 1.2. ʈʘʩʯʝʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʜʧʦʨʥʦʡ 

ʩʪʝʥʳ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ GeoWall 6; 1.3. ɻʝʦʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ 

ʚʣʠʷʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʟʜʘʥʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ Wall-3. 

ʂʆʅʉʊʈʋʂʊʀɺʅʓɽ ʈɽʐɽʅʀʗ ɿɸɻʃʋɹʃɽʅʅʓʍ ʂʆʅʉʊʈʋʂʎʀʁ ʀ 

ʉʆʆʈʋɾɽʅʀʁ: 2.1. ʉʧʝʮʠʘʣʴʥʦʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʜʧʦʨʥʫʶ ʩʪʝʥʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʦʛʨʘʞʜʝʥʠʷ ʠ ʘʥʢʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; 2.2. 

ʂʦʥʩʪʨʫʢʮʠʠ ʦʛʨʘʞʜʝʥʠʷ ʠʟ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʠ ʕʈʊ ʧʦ ʵʣʝʢʪʨʦ-ʨʘʟʨʷʜʥʦʡ ʩʚʘʡʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ʇʦ ʚʝʨʭʫ ʩʚʘʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʰʘʧʦʯʥʦʛʦ ʙʨʫʩʘ 

(ʦʙʚʷʟʦʯʥʦʡ ʙʘʣʢʠ); 2.3. ɻʨʫʥʪʦʚʳʝ ʘʥʢʝʨʘ ʫʩʪʨʘʠʚʘʶʪʩʷ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʪʣʦʚʘʥʘ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʜʥʘʧʨʷʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʢʦʨʥʝʤ, 

ʧʦʣʫʯʘʝʤʳʤ ʧʫʪʝʤ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʛʨʫʥʪʘ ʩʪʝʥʦʢ ʧʦ ʜʣʠʥʝ ʩʢʚʘʞʠʥʳ.  

ɼʆʇʋʉʂʀ ʇʆ ʇɽʈɽʄɽʑɽʅʀʗʄ ʀ ɼɽʌʆʈʄɸʎʀʗʄ: 3.1. ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʩʘʜʢʘ ʬʫʥʜʘʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʜʘʥʠʷ ʧʦ ʫʣ. ɿʚʝʟʜʠʥʢʘ, 28/13, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʪʘʙʣʠʮʳ ʂ.1 

ʉʇ 22.13330.2016. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.02.01-83* çʆʩʥʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡè ʠ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 10,0 ʤʤ: 3.2. ʇʨʦʛʥʦʟʠʨʫʝʤʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʩʘʜʢʘ 

ʬʫʥʜʘʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʜʘʥʠʷ ʧʦ ʫʣ. ʉʪʫʜʝʥʘʷ, 9, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ 

ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʪʘʙʣʠʮʳ ʂ.1 ʉʇ 22.13330.2016. 

ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.02.01-83* çʆʩʥʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡè  ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 10,0 ʤʤ; 3.3. ɸʙʩʦʣʶʪʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚʝʨʭʘ 

ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʛʝʦʪʝʭʥʠʯʝʩʢʦʤ ʧʨʦʛʥʦʟʝ. 

ʋʉʃʆɺʀʗ ɺʆɿɺɽɼɽʅʀʗ ʀ ʕʂʉʇʃʋɸʊɸʎʀʀ ʂʆʅʉʊʈʋʂʎʀʁ: 4.1. ɺ ʭʦʜʝ 

ʫʩʪʨʦʡʩʪʚʘ ʰʧʫʥʪʦʚʦʛʦ ʦʛʨʘʞʜʝʥʠʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩʦ ʟʜʘʥʠʷʤʠ ˉ28/13 ʠ ˉ9 

ʩʦʙʣʶʜʘʪʴ ʵʪʘʧʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʥʪʘ; 4.2. ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʜʦ ʫʨʦʚʥʷ ʧʦʜʦʰʚʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʦʤʘ ˉ11; 4.3. 2-ʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʥʪʘ ʚʳʧʦʣʥʷʪʴ 

ʧʦʩʣʝ ʫʩʪʨʦʡʩʪʚʘ ʩʚʘʡ, ʰʘʧʦʯʥʦʛʦ ʙʨʫʩʘ (ʦʙʚʷʟʦʯʥʦʡ ʙʘʣʢʠ), ʥʘʪʷʞʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ 

ʕʈʊ; 4.4. ʇʨʠʩʪʫʧʘʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʛʨʫʥʪʘ ʩʣʝʜʫʝʪ ʪʦʣʴʢʦ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʯʥʦʩʪʠ 

ʚʦʟʚʝʜʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʩʪʦʷʱʝʛʦ ʧʨʦʝʢʪʘ; 4.5. ɼʦ ʥʘʯʘʣʘ ʫʩʪʨʦʡʩʪʚʘ 

ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʢʠ ʠ ʜʦ ʟʘʩʳʧʢʠ ʧʘʟʫʭ ʬʫʥʜʘʤʝʥʪʦʚ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʴ 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʦʡ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʚʣʠʷʥʠʷ. 

ʄɽʈʆʇʈʀʗʊʀʗ ʇʆ ʄʆʅʀʊʆʈʀʅɻʋ ɿɸ ʆʂʈʋɾɸʖʑɽʁ ɿɸʉʊʈʆʁʂʆʁ, 

ʉʋʑɽʉʊɺʋʖʑʀʍ ɿɸɻʃʋɹʃɽʅʅʓʍ ʉʆʆʈʈʋɾɽʅʀʁ ʀ ʂʆʄʄʋʅʀʂɸʎʀʁ: 5.1. 
ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ ʜʘʥʥʦʡ ʧʣʦʱʘʜʢʝ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -75- 

 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʦʙʲʝʢʪʦʚ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 5.2. 

ʄʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫ; 

5.3. ʄʝʪʦʜʳ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ ɹʋʈʆʀʅʒɽʂʎʀʆʅʅʓʍ ʉɺɸʁ ʕʈʊ: 6.1. ʉʚʘʠ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ ʜʠʘʤʝʪʨʦʤ ʙʫʨʝʥʠʷ 300,0 ʤʤ, ʘʨʤʠʨʦʚʘʥʳ ʥʘ ʚʩʶ ʜʣʠʥʫ 

ʘʨʤʘʪʫʨʥʳʤʠ ʢʘʨʢʘʩʘʤʠ; 6.2. ʇʨʠʥʷʪʘʷ ʤʘʨʢʠʨʦʚʢʘ ʩʚʘʡ: ʉʨ-7-30 (ʜʣʠʥʘ 7,0 ʤ, ʙʫʨʦʚʦʡ 

ʜʠʘʤʝʪʨ 300,0 ʤʤ), ʉʨ-9-30 (ʜʣʠʥʘ 9,0 ʤ, ʙʫʨʦʚʦʡ ʜʠʘʤʝʪʨ 300,0 ʤʤ), ʉ-10-30 (ʜʣʠʥʘ 10,0 ʤ, 

ʙʫʨʦʚʦʡ ʜʠʘʤʝʪʨ 300,0 ʤʤ); 6.3. ɿʘʛʣʫʙʣʝʥʠʝ ʧʷʪʳ ʩʚʘʡ ʚ ʀɻʕ ˉ2 (ʉʫʛʣʠʥʦʢ 

ʪʫʛʦʧʣʘʩʪʠʯʥʳʡ), ʀɻʕ ˉ3 (ɻʣʠʥʘ ʪʚʝʨʜʘʷ); 6.4. ɸʥʢʝʨʦʚʢʘ (ʘʨʤʘʪʫʨʥʳʡ ʚʳʧʫʩʢ ʠʟ ʛʦʣʦʚʳ 

ʩʚʘʠ) ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʨʦʩʪʚʝʨʢ 300,0, 400,0 ʤʤ; 6.5. ɿʘʜʝʣʢʘ ʛʦʣʦʚʳ (ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ 

ʦʛʦʣʦʚʦʢ) ʩʚʘʠ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʨʦʩʪʚʝʨʢ 50,0 ʤʤ; 6.6. ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ 

ʩʚʘʡ ʕʈʊ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʙʝʪʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʟ ʪʷʞʝʣʦʛʦ ʙʝʪʦʥʘ ʤʘʨʢʠ ʄ100 ʪʦʣʱʠʥʦʡ ʥʝ 

ʤʝʥʝʝ 100,0 ʤʤ. 

ʄɸʊɽʈʀɸʃʓ ɹʋʈʆʀʒɽʂʎʀʆʅʅʓʍ ʉɺɸʁ ʕʈʊ: 7.1. ɼʣʷ ʩʚʘʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʘʤʦʫʧʣʦʪʥʷʶʱʠʝʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ ʢʣʘʩʩʘ ʧʦ ʧʨʦʯʥʦʩʪʠ ɺ25, ʤʘʨʢʘ ʧʦ 

ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʝ ʥʠʞʝ W6 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 26633-2015 "ɹʝʪʦʥʳ ʪʷʞʝʣʳʝ ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ", ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʠʣʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʙʝʪʦʥʥʳʭ ʟʘʚʦʜʘʭ; 7.2. ɹʝʪʦʥʥʘʷ ʩʤʝʩʴ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 7473-

2020 "ʉʤʝʩʠ ʙʝʪʦʥʥʳʝ"; 7.3. ʋʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʇ4...ʇ5, ʧʨʦʚʝʨʷʝʪʩʷ ʧʦ 

ʢʦʥʫʩʫ ɸɿʅʀʀ; 7.4. ɺʦʜʦʦʪʜʝʣʝʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʝ ʙʦʣʝʝ 2,0 %; 7.5. ɹʝʪʦʥʥʘʷ ʩʤʝʩʴ ʥʝ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʢʣʶʯʝʥʠʡ ʱʝʙʥʷ ʠ ʛʨʘʚʠʷ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 10,0 ʤʤ; 7.6. ɼʣʷ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʙʝʟ ʤʠʥʝʨʘʣʴʥʳʭ ʜʦʙʘʚʦʢ ʤʘʨʢʠ ʧʦ ʧʨʦʯʥʦʩʪʠ ʥʝ ʥʠʞʝ ʄ500; 

7.7. ɿʘʧʦʣʥʠʪʝʣʝʤ ʜʣʷ ʙʝʪʦʥʘ ʩʣʫʞʠʪ ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ. ɼʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʯʠʩʪʳʭ 

ʤʝʣʢʠʭ ʧʝʩʢʦʚ ʩ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 1.7; 7.8. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʚʘʡ ʜʦʧʫʩʢʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʙʘʚʢʠ: ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʳ, ʫʩʢʦʨʠʪʝʣʠ ʪʚʝʨʜʝʥʠʷ, 

ʟʘʤʝʜʣʠʪʝʣʠ ʩʭʚʘʪʳʚʘʥʠʷ, ʠʥʛʠʙʠʪʦʨʳ ʢʦʨʦʟʠʠ ʠ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ; 7.9. ɺʦʜʘ ʜʣʷ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚʦʜʦʧʨʦʚʦʜʥʘʷ ʠ ʪʝʭʥʠʯʝʩʢʘʷ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʩʘʭʘʨʦʚ ʠ ʬʝʥʦʣʦʚ ʙʦʣʝʝ 10,0 

ʤʛ/ʣ, ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʞʠʨʦʚ. ɺʦʜʦʨʦʜʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (pH) ʦʪ 4,0 ʜʦ 12,5; 7.10. ɿʘʧʨʝʱʘʝʪʩʷ 

ʜʦʙʘʚʣʷʪʴ ʚ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʚʦʜʫ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʝʝ ʧʦʜʚʠʞʥʦʩʪʠ; 7.11. ʇʦʜʙʦʨ ʩʦʩʪʘʚʘ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʜʦʙʘʚʦʢ ʚʳʧʦʣʥʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ; 7.12. ɸʨʤʠʨʦʚʘʥʠʝ ʩʚʘʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘ ʚʩʶ ʜʣʠʥʫ ʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʪʜʝʣʴʥʳʤʠ ʩʝʢʮʠʷʤʠ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʚʘʨʥʳʭ ʢʘʨʢʘʩʦʚ. ʉʦʝʜʠʥʝʥʠʝ ʵʪʠʭ ʢʘʨʢʘʩʦʚ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʧʦʣʥʷʪʴ ʚʥʘʭʣʝʩʪʢʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʷʟʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ ʜʠʘʤʝʪʨʦʤ 1,5-2.0 

ʤʤ; 7.13. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʦʣʴʥʳʭ ʩʪʝʨʞʥʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʧʨʠʥʷʪʘ ʘʨʤʘʪʫʨʘ 

ʜʠʘʤʝʪʨʦʤ 18,0 ʤʤ ʢʣʘʩʩʘ ɸ500ʉ. ʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʠʟ ʘʨʤʘʪʫʨʳ ʜʠʘʤʝʪʨʦʤ 10,0 ʤʤ 

ʢʣʘʩʩʘ ɸ240. ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʙʝʪʦʥʘ ʥʝ ʤʝʥʝʝ 30,0 ʤʤ; 7.14. ɾʝʩʪʢʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʢʘʨʢʘʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʘʣʴʥʳʤʠ ʢʦʣʴʮʘʤʠ ʠʟ ʪʨʫʙ ʜʠʘʤʝʪʨʘʤʠ ʧʦ 159,0 ʤʤ ʩ ʪʦʣʱʠʥʦʡ 

ʩʪʝʥʢʠ ʥʝ ʤʝʥʝʝ 4,0 ʤʤ; 7.15. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʮʝʥʪʨʘʪʦʨʳ ʠʟ ʩʪʘʣʴʥʳʭ ʧʦʣʦʩ ʰʠʨʠʥʦʡ ʧʦ 20,0 ʤʤ ʪʦʣʱʠʥʦʡ 4,0 ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʤʝʥʝʝ 

3-ʭ ʚ ʦʜʥʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʩ ʰʘʛʦʤ ʧʦ ʜʣʠʥʝ ʢʘʨʢʘʩʘ ʥʝ ʙʦʣʝʝ 2,0 

ʤ; 7.16. ʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʤʝʞʜʫ ʩʦʙʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʜʘʤʠ ʪʠʧʘ ʕ42ɸ, ʕ46ɸ, ʕ50ɸ; 7.17. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʨʥʳʭ 

ʢʘʨʢʘʩʦʚ ʧʨʠʤʝʥʷʪʴ ʘʨʤʘʪʫʨʫ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 35ɻʉ ʟʘʧʨʝʱʘʝʪʩʷ. 

ʀɿɻʆʊʆɺʃɽʅʀɽ ɹʋʈʆʀʅʒɽʂʎʀʆʅʅʓʍ ʉɺɸʁ ʕʈʊ: 8.1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʡ ʕʈʊ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 8.1.1. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʪʨʝʙʫʝʤʦʡ ʛʣʫʙʠʥʳ ʠ ʜʠʘʤʝʪʨʘ ʰʥʝʢʦʚʳʤ ʙʫʨʝʥʠʝʤ. 8.1.2. 

ʅʘʛʥʝʪʘʥʠʝ (ʠʥʲʝʢʮʠʷ) ʚ ʩʢʚʘʞʠʥʫ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. 8.1.3. ʕʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʩʢʚʘʞʠʥʳ, ʟʘʧʦʣʥʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ. 8.1.4. ʋʩʪʘʥʦʚʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʘʨʢʘʩʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʭ ʩʪʳʢʦʚʢʦʡ ʤʝʞʜʫ ʩʦʙʦʡ. 8.1.4.  ʋʭʦʜ ʟʘ ʙʝʪʦʥʦʤ ʦʛʦʣʦʚʢʘ. 8.2. 

ɼʦʧʫʩʢʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʵʣʝʢʪʨʦ-ʨʘʟʨʷʜʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʢʚʘʞʠʥʳ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ 

ʘʨʤʘʪʫʨʥʳʭ ʢʘʨʢʘʩʦʚ. 8.3. ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʩʚʘʡ ʧʦʩʣʝʜʫʶʱʘʷ ʩʢʚʘʞʠʥʘ ʜʦʣʞʥʘ ʫʩʪʨʘʠʚʘʪʴʩʷ 

ʥʝ ʤʝʥʝʝ ʯʝʤ ʟʘ 2,5 ʤ ʦʪ ʧʨʝʜʳʜʫʱʝʡ. ɹʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʨʷʜʦʤ ʩ ʨʘʥʝʝ ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ 



-76- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩʚʘʷʤʠ ʜʦʧʫʩʢʘʝʪʩʷ ʣʠʰʴ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʥʝ ʤʝʥʝʝ 48 ʯʘʩʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʧʦʩʣʝʜʥʠʭ. 8.4. ɼʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʳ ʦʭʨʘʥʥʳʝ ʟʦʥʳ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʜʟʝʤʥʳʭ ʠ ʚʦʟʜʫʰʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩ ʫʢʘʟʘʥʠʝʤ 

ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.3.22 ʉʅʠʇ 3.02.01-87 "ɿʝʤʣʷʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʦʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳ". 8.5. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝ ʫʢʘʟʘʥʥʳʭ ʚ ʧʨʦʝʢʪʝ 

ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʣʠ ʦʙʦʟʥʘʯʘʶʱʠʭ ʠʭ ʟʥʘʢʦʚ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ, ʥʘ ʤʝʩʪʦ ʨʘʙʦʪʳ ʚʳʟʚʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʟʘʢʘʟʯʠʢʘ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʦʙʥʘʨʫʞʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʧʨʝʜʦʭʨʘʥʝʥʠʶ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ. ɼʦʧʫʩʢʘʝʪʩʷ ʚʳʥʦʩ ʟʘʢʘʟʯʠʢʦʤ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠʟ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʨʠ ʥʘʣʠʯʠʠ ʧʠʩʴʤʝʥʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʉʂɺɸɾʀʅʓ ɹʋʈɽʅʀɽʄ: 8.1.1. ɹʫʨʝʥʠʝ ʰʥʝʢʦʚʦʝ ʩʣʝʜʫʝʪ 

ʚʳʧʦʣʥʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ; 8.1.2. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʙʫʨʝʥʠʷ 

ʋɹɻ-ʉɻ "ɹɽʈʂʋʊ"; 8.1.3. ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʣʝʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʛʨʫʥʪʘ ʥʘ 

ʛʣʫʙʠʥʝ: ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ ʧʦ ʦʩʪʘʪʢʘʤ ʛʨʫʥʪʘ ʥʘ ʵʣʝʤʝʥʪʘʭ 

ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʵʪʦʪ ʬʘʢʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʧʠʩʴʶ ʚ ʞʫʨʥʘʣʝ 

ʩʚʘʡʥʳʭ ʨʘʙʦʪ. ʋʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʨʫʥʪʘ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʠ 

ʫʯʪʝʥʥʦʛʦ ʚ ʧʨʦʝʢʪʦʤ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ. ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʛʣʫʙʠʥʳ ʟʘʜʝʣʢʠ ʙʫʨʦʚʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʵʪʦʪ ʛʨʫʥʪ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦ ʜʣʠʥʝ ʩʢʚʘʞʠʥʳ ʥʝʫʩʪʦʡʯʠʚʳʭ ʛʨʫʥʪʦʚ, 

ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʳ ʠ ʧʨʠʛʣʘʩʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ (ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʣʠʥʳ, ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʚʘʡ ʠ ʪ.ʜ.). ʈʘʙʦʪʳ ʤʦʞʥʦ 

ʧʨʦʜʦʣʞʠʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʢʦʪʦʨʦʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʬʦʨʤʣʝʥʦ ʚ ɾʫʨʥʘʣʝ ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ; 8.1.4. ʇʦʜʲʝʤ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʥʝ 

ʩʦʟʜʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʛʨʫʥʪʘ; 8.1.5. 

ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝ ʧʦʟʜʥʝʝ 8 ʯʘʩʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʫʨʝʥʠʷ. 

ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʚ ʫʢʘʟʘʥʥʳʡ ʩʨʦʢ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʥʘʯʠʥʘʪʴ ʥʝ ʩʣʝʜʫʝʪ, 

ʘ ʫʞʝ ʥʘʯʘʪʳʭ ʧʨʝʢʨʘʪʠʪʴ. 

ʅɸɻʅɽʊɸʅʀɽ (ʀʅʒʂɽʎʀʗ) ʉʂɺɸɾʀʅʓ ʄɽʃʂʆɿɽʈʅʀʉʊʆʁ 

ɹɽʊʆʅʅʆʁ ʉʄɽʉʔʖ: 8.2.1. ʅʘʛʥʝʪʘʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʜʦ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ ʯʝʨʝʟ ʠʥʲʝʢʮʠʦʥʥʫʶ ʪʨʫʙʫ ï ʠʥʲʝʢʪʦʨ ʜʠʘʤʝʪʨʦʤ ʥʝ ʤʝʥʝʝ 40,0 ʤʤ, 

ʦʧʫʩʢʘʝʤʫʶ ʜʦ ʟʘʙʦʷ ʩʢʚʘʞʠʥʳ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʟʘʙʦʷ, ʩʢʚʘʞʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʤʳʪʘ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ. ʇʨʦʤʳʚʢʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʨʝʢʨʘʱʝʥʠʷ ʚʩʧʣʳʪʠʷ 

ʯʘʩʪʠʮ ʛʨʫʥʪʘ; 8.2.2. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʝʛʦ ʥʘʛʥʝʪʘʥʠʝʤ ʚ ʩʢʚʘʞʠʥʫ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʜʘʯʠ 

ʙʝʪʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʥʝʚʤʦʨʘʩʪʚʦʨʦʥʘʛʥʝʪʘʪʝʣʴ ʇʈʅ-500 (ʇʈʅ-300). ɼʘʚʣʝʥʠʝ ʥʘʛʥʝʪʘʝʪʩʷ 

0,5-5,0 ʄʇʘ; 8.2.3. ʉʣʝʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʙʲʝʤ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚ ʩʢʚʘʞʠʥʫ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, 

ʩʦʧʦʩʪʘʚʣʷʷ ʝʛʦ ʩ ʧʨʦʝʢʪʥʳʤ, ʠ ʦʙʲʝʤʦʤ ʚʳʙʫʨʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʧʨʠʯʝʤ ʦʙʲʝʤ ʟʘʢʘʯʘʥʥʦʡ ʚ 

ʩʢʚʘʞʠʥʫ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 2,5 ʦʙʲʝʤʘ ʚʳʙʫʨʝʥʥʦʛʦ ʛʨʫʥʪʘ; 8.2.4. 

ʇʝʨʝʨʳʚʳ ʚ ʧʦʜʘʯʝ ʦʪʜʝʣʴʥʳʭ ʧʦʨʮʠʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʩʨʦʢʘ 

ʩʭʚʘʪʳʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ; 8.2.5. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ ʥʠʞʝ ʥʠʞʥʝʡ ʢʨʦʤʢʠ ʪʨʫʙʳ ʢʦʥʜʫʢʪʦʨʘ. 

ʕʃɽʂʊʈʆʈɸɿʈʗɼʅɸʗ ʆɹʈɸɹʆʊʂɸ ʉʂɺɸɾʀʅʓ, ɿɸʇʆʃʅɽʅʅʆʁ 

ɹɽʊʆʅʅʆʁ ʉʄɽʉʔʖ: 8.3.1. ʄʦʱʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʵʥʝʨʛʠʠ ʥʝ ʤʝʥʝʝ 40,0 ʢɼʞ. 8.3.2. 

ʆʙʨʘʙʦʪʢʘ ʟʘʙʦʷ. 8.3.3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʣʘ ʩʚʘʠ ʧʦ ʜʣʠʥʝ ʩʪʚʦʣʘ ʚʳʧʦʣʥʷʪʴ ʷʨʫʩʘʤʠ ʩ ʰʘʛʦʤ 

ʷʨʫʩʦʚ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ 1.0 ʤ ʠ ʢʦʣʠʯʝʩʪʚʝ ʵʣʝʢʪʨʦʚʟʨʳʚʦʚ ʥʘ ʢʘʞʜʦʤ ʛʦʨʠʟʦʥʪʝ 

ʥʝ ʤʝʥʝʝ 5. 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʪʚʦʣʘ ʩʚʘʠ ʥʘ ʛʣʫʙʠʥʫ 2,0 ʤ ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʥʝ 

ʧʦʜʚʝʨʛʘʝʪʩʷ. 8.3.5. ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʣʘ ʩʚʘʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʜʦʣʠʚʘʪʴ 

ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʜʦ ʫʩʪʴʷ. ɼʦʣʠʚ ʩʤʝʩʠ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʚʚʝʨʭ ʥʘ 

ʥʦʚʳʡ ʛʦʨʠʟʦʥʪ ʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. 8.3.6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʷ ʧʘʜʝʥʠʷ 

ʫʨʦʚʥʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʦʧʳʪʥʦʡ ʩʢʚʘʞʠʥʝ ʠʣʠ ʦʙʲʝʤʘ ʜʦʙʘʚʣʷʝʤʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -77- 

 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ ʚ ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʦʙʨʘʙʦʪʢʠ ʩʚʘʡ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʨʘʟʨʷʜʘʤʠ. 

ʄʆʅʊɸɾ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʓʍ ʂɸʈʂɸʉʆɺ: 8.4.1. ʅʠʞʥʶʶ ʩʝʢʮʠʶ 

ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʛʨʫʞʘʶʪ ʚ ʩʢʚʘʞʠʥʫ ʠ ʚʳʚʝʰʠʚʘʶʪ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩʦ ʚʪʦʨʦʡ 

ʩʝʢʮʠʝʡ. ɺʝʨʭʥʶʶ ʩʝʢʮʠʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʦʦʩʥʦ ʥʠʞʥʝʡ, ʠ ʩʝʢʮʠʠ ʩʪʳʢʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. 

8.4.2. ʅʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʝʛʦ ʚ 

ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʘʨʢʘʩ ʟʘʢʨʝʧʠʪʴ ʦʪ ʧʦʛʨʫʞʝʥʠʷ ʠ ʩʤʝʱʝʥʠʷ ʚ ʧʣʘʥʝ. 8.4.3. ʇʨʠ 

ʧʦʛʨʫʞʝʥʠʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʚ ʩʢʚʘʞʠʥʫ ʜʦʧʫʩʢʘʝʪʩʷ:  8.4.4. ɽʩʣʠ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ 

ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʚ ʩʢʚʘʞʠʥʫ, ʚʩʪʨʝʪʠʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝ ʠ ʢʘʨʢʘʩ ʥʝ ʙʫʜʝʪ ʧʦʛʨʫʞʘʪʴʩʷ. 

8.4.5. ʉʝʢʮʠʠ ʢʘʨʢʘʩʦʚ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʩʣʝʜʫʝʪ ʦʯʠʩʪʠʪʴ ʦʪ ʩʣʫʯʘʡʥʦ ʥʘʣʠʧʰʝʛʦ ʥʝ ʥʝʛʦ 

ʛʨʫʥʪʘ.  

ʋʍʆɼ ɿɸ ɹɽʊʆʅʆʄ: 8.5.1. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʩʫʪʦʢ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʠ 

ʩʣʝʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʩʢʚʘʞʠʥʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʯʝʨʝʟ ʪʨʫʙʫ-

ʠʥʲʝʢʪʦʨ ʜʦʣʠʚʘʪʴ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʜʦ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ; 8.5.2. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʛʦʣʦʚʢʦʚ 

ʩʚʘʡ ʢʘʞʜʳʡ ʩʣʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩʣʝʜʫʝʪ ʫʢʣʘʜʳʚʘʪʴ ʜʦ ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʙʝʪʦʥʘ 

ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʷ; 8.5.3. ʉʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ, ʚʳʩʪʫʧʘʶʱʠʝ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ ʦʛʦʣʦʚʢʠ ʩʚʘʡ, ʚʢʣʶʯʘʷ ʚʳʧʫʩʢʠ ʘʨʤʘʪʫʨʳ, ʩʣʝʜʫʝʪ ʫʢʨʳʚʘʪʴ ʧʘʨʦ-

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ; 8.5.4. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪ ʚʳʧʫʩʢʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʱʘʪʴ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ; 8.5.5. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʫʭʦʜʘ ʩʚʝʞʝʫʣʦʞʝʥʥʘʷ 

ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʚ ʦʛʦʣʦʚʢʘʭ ʩʚʘʡ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʱʠʱʝʥʘ ʦʪ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʫʢʨʳʪʠʝʤ 

ʚʣʘʛʦʥʝʧʨʦʥʠʮʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʆɹɽʉʇɽʏɽʅʀɽ ʂɸʏɽʉʊɺɸ ʀɿɻʆʊʆɺʃɽʅʀʗ ʉɺɸʁ ʕʈʊ: 9.1. ʀʟʛʦʪʦʚʣʝʥʠʝ 

ʩʚʘʡ ʕʈʊ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʱʠʝ ʦʧʳʪ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʝ ʤʝʥʝʝ 10 

ʣʝʪ; 9.2. ɼʣʷ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʚʘʞʠʥʳ, ʟʘʧʦʣʥʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʥʝʨʘʪʦʨ ʠʤʧʫʣʴʩʥʳʭ ʪʦʢʦʚ ɻʀʊ, ʧʦʜʪʚʝʨʞʜʝʥʥʳʡ ʩʝʨʪʠʬʠʢʘʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʷ; 9.3. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʚʘʡ ʕʈʊ ʩʣʝʜʫʝʪ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ: 9.4. ʂʦʥʪʨʦʣʴ 

ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ɻʆʉʊ 18105-2010 "ɹʝʪʦʥʳ, ʧʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ ʧʨʦʯʥʦʩʪʠ" 

ʠ ɻʆʉʊ 10180-2012 "ɹʝʪʦʥʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʘʤ" 

ʧʫʪʝʤ ʦʪʙʦʨʘ ʧʨʦʙ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʤʝʩʪʝ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʚʝʨʜʝʥʠʷ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʧ.4.3.2 ɻʆʉʊ 10180-2012. 9.5. ɸʢʪʳ 

ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʩʢʨʳʪʳʭ ʨʘʙʦʪ ʦʬʦʨʤʣʷʶʪʩʷ ʧʦ ʬʦʨʤʝ, ʦʛʦʚʦʨʝʥʥʦʡ ʚ 

ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʉʅʠʇ 12-01-2011 "ʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ", ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴʩʷ ʥʘ 

ʟʘʚʝʨʰʝʥʥʳʡ ʧʨʦʮʝʩʩ (ʩʚʘʶ), ʚʳʧʦʣʥʝʥʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠʩʧʦʣʥʠʪʝʣʝʡ 

(ʢʦʤʧʣʝʢʩʥʦʡ ʙʨʠʛʘʜʦʡ) ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ. 9.6. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 

ʨʘʙʦʪ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʬʦʨʤʣʝʥʥʳʭ ʘʢʪʦʚ ʥʘ ʩʢʨʳʪʳʝ ʨʘʙʦʪʳ ʥʘ ʟʘʚʝʨʰʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʚʘʡ ʕʈʊ, ʥʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʥʳʝ 

ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʜʟʦʨʦʤ ʟʘʢʘʟʯʠʢʘ. 

ʂʆʅʉʊʈʋʀʈʆɺɸʅʀɽ ɸʅʂɽʈʅʆɻʆ ʂʈɽʇʃɽʅʀʗ 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʩʤ. ʨʠʩ. 3) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ:  

1. ʉʧʝʮʠʘʣʴʥʦʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʫʜʝʨʞʠʚʘʶʱʝʝ ʩʦʦʨʫʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʜʧʦʨʥʫʶ ʩʪʝʥʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʢʦʥʩʪʨʫʢʮʠʡ ʦʛʨʘʞʜʝʥʠʷ ʠ 

ʘʥʢʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

2. ʂʦʥʩʪʨʫʢʮʠʠ ʦʛʨʘʞʜʝʥʠʷ ʢʦʪʣʦʚʘʥʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ  ɲ 350 ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʧʦ 

ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʩʚʘʠ-ʕʈʊ [14õ21]) ʟʘʢʨʝʧʣʝʥʥʳʝ ʦʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʤʝʱʝʥʠʷ ʛʨʫʥʪʦʚʳʤʠ ʘʥʢʝʨʘʤʠ ʜʣʠʥʦʡ 18 ʤ ʠ 17 ʤ ʧʦ 

ʕʈʊ ʪʝʭʥʦʣʦʛʠʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦʜ ʫʛʣʦʤ 30
Á
. ʐʘʛ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ, ʘ 

ʪʘʢʞʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʥʘ ʢʦʪʣʦʚʘʥʘ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʷʨʫʩʘ ʘʥʢʝʨʦʚ 

ʧʨʠʥʷʪʳ ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʳʤ ʚ ʧʨʦʝʢʪʝ ʧʣʘʥʘʤ. 

3. ɻʨʫʥʪʦʚʳʝ ʘʥʢʝʨʳ (ʘʥʢʝʨʘ ʕʈʊ) ʫʩʪʨʘʠʚʘʶʪʩʷ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʵʪʘʧʘ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʪʣʦʚʘʥʘ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʳʤ ʚ ʧʨʦʝʢʪʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʨʝʟʘʤ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʝʜʥʘʧʨʷʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ 



-78- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʩ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʢʦʨʥʝʤ, ʧʦʣʫʯʘʝʤʳʤ ʧʫʪʝʤ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ  

ʛʨʫʥʪʘ ʝʛʦ ʩʪʝʥʦʢ (ʨʠʩ. 3,4). 

ʈʘʩʯʝʪʳ ʧʦ ʧʨʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʧʦʜʧʦʨʥʳʭ ʩʪʝʥ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʢʦʤʧʣʝʢʩʝ GeoWʘLL, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʝʪʦʜʝ ɹʣʶʤʘ-ʃʘʤʝʡʝʨʘ (ʩʧʦʩʦʙ "ʫʧʨʫʛʦʡ ʣʠʥʠʠ").  

ɺʦʟʚʝʜʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ ʧʨʦʠʟʚʝʜʝʥʳ ʧʦ 

ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ (ʨʠʩ. 3):   ɺ ʭʦʜʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʧʦʨʥʦʡ ʩʪʝʥʢʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʵʪʘʧʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʥʪʘ; 1.  1-ʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʥʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ 

ʛʨʫʥʪʘ ʜʦ ʦʪʤʝʪʦʢ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʨʝʟʘʭ; ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʰʧʫʥʪʦʚʦʛʦ 

ʦʛʨʘʞʜʝʥʠʷ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ;    2. ɻʨʫʥʪʦʚʳʝ ʘʥʢʝʨʳ 1ʛʦ ʷʨʫʩʘ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʩʣʝ 1 

ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ ʛʨʫʥʪʘ ʥʘ ʦʪʤʝʪʢʝ +132.350ʤ;  3.   ɺʪʦʨʦʡ ʵʪʘʧ       ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʝʤʢʫ ʛʨʫʥʪʘ ʜʦ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʠ (+130.850ʤ); 4. ʊʨʝʪʠʡ ʵʪʘʧ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʳʝʤʢʫ ʛʨʫʥʪʘ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ ʜʥʘ ʢʦʪʣʦʚʘʥʘ +129.150ʤ; 

5. ʂ ʨʘʟʨʘʙʦʪʢʝ ʛʨʫʥʪʘ ʩʣʝʜʫʝʪ ʧʨʠʩʪʫʧʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʯʥʦʩʪʠ 

ʚʦʟʚʝʜʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʝʢʪʘ; 6.  ɺʦ ʚʨʝʤʷ ʫʩʪʨʦʡʩʪʚʘ ʰʧʫʥʪʦʚʦʛʦ 

ʦʛʨʘʞʜʝʥʠʷ ʜʦ ʟʘʩʳʧʢʠ ʧʘʟʫʭ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʜʝʬʦʨʤʘʮʠʡ  ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ; 7. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ, ʚʠʙʨʘʮʠʦʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʜʦ ʟʘʩʳʧʢʠ ʧʘʟʫʭ ʢʦʪʣʦʚʘʥʘ; 

8. ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ ʧʨʝʚʳʰʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʙʨʦʚʢʝ ʙʦʣʝʝ  

ʫʢʘʟʘʥʥʦʛʦ ʚ ʧʨʦʝʢʪʝ. 

ʋʩʪʨʦʡʩʪʚʦ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʘʥʢʝʨʦʚ  ʕʈʊ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 
1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʙʫʨʝʥʠʝʤ: 

1.1. ɹʫʨʝʥʠʝ ʰʥʝʢʦʚʦʝ, ʚʳʧʦʣʥʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. ʋʩʪʘʥʦʚʢʦʡ ʜʣʷ ʙʫʨʝʥʠʷ ʋɹɻ-ʉɻ "ɹɽʈʂʋʊ" ʠʣʠ 

ʘʥʘʣʦʛʘ. 

1.2.  ɹʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʨʘʙʦʯʠʭ ʦʪʤʝʪʦʢ, ʫʢʘʟʘʥʥʳʭ ʚ 

ʧʨʦʝʢʪʝ. 

1.3. ɼʣʷ ʨʘʟʚʦʨʦʪʘ ʙʫʨʦʚʳʭ ʤʘʰʠʥ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʢʠ ʘʥʢʝʨʥʳʭ 

ʢʘʨʢʘʩʦʚ ʰʠʨʠʥʘ ʛʨʫʥʪʦʚʦʡ ʙʝʨʤʳ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 18 ʤ. 

1.4. ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʛʨʫʥʪʘ ʧʦ ʛʣʫʙʠʥʝ: 

ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ ʧʦ ʦʩʪʘʪʢʘʤ ʛʨʫʥʪʘ ʥʘ 

ʵʣʝʤʝʥʪʘʭ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʵʪʦʪ ʬʘʢʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʧʠʩʴʶ ʚ ʞʫʨʥʘʣʝ ʩʚʘʡʥʳʭ ʨʘʙʦʪ. ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʨʫʥʪʘ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʧʨʦʝʢʪʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʥʘ ʫʨʦʚʥʝ ʢʦʨʥʷ ʘʥʢʝʨʘ. 

1.5. ʇʦʜʲʝʤ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ  ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ  ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʪʦʛʦ, ʯʪʦ ʚ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʥʝ ʩʦʟʜʘʝʪʩʷ ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʨʦʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʛʨʫʥʪʘ. 

2. ʎʝʤʝʥʪʘʮʠʷ ʩʢʚʘʞʠʥʳ ʛʨʫʥʪʦʚʦʛʦ ʘʥʢʝʨʘ: 

2.1. ɿʘʧʦʣʥʝʥʠʝ ʩʢʚʘʞʠʥʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦ ʫʩʪʴʷ ʯʝʨʝʟ ʙʝʪʦʥʦʣʠʪʥʫʶ 

ʢʦʣʦʥʥʫ ʜʠʘʤʝʪʨʦʤ ʥʝ ʤʝʥʝʝ 40ʤʤ, ʦʧʫʩʢʘʝʤʫʶ ʜʦ ʟʘʙʦʷ ʤʝʪʦʜʦʤ ɺʇʊ 

(ʚʝʨʭ ʧʦʜʥʠʤʘʶʱʠʝʩʷ ʪʨʫʙʳ). ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʟʘʙʦʷ, ʩʢʚʘʞʠʥʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʤʳʪʘ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ. ʇʨʦʤʳʚʢʘ ʮʝʤʝʥʪʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʨʝʢʨʘʱʝʥʠʷ ʚʩʧʣʳʪʠʷ ʯʘʩʪʠʮ ʛʨʫʥʪʘ. 2.2. 

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʝʛʦ ʥʘʛʥʝʪʘʥʠʝʤ ʚ ʩʢʚʘʞʠʥʫ. ɼʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʥʝʚʤʦʨʘʩʪʚʦʨʦʥʘʛʥʝʪʘʪʝʣʴ ʇʈʅ-500 (ʇʈʅ-300). 2.3. ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʦʙʲʝʤ ʟʘʢʘʯʠʚʘʝʤʦʛʦ ʚ ʩʢʚʘʞʠʥʫ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʩʦʧʦʩʪʘʚʣʷʷ 

ʝʛʦ ʩ ʧʨʦʝʢʪʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʠ ʦʙʲʝʤʦʤ ʚʳʙʫʨʝʥʥʦʛʦ ʛʨʫʥʪʘ, ʧʨʠʯʝʤ 

ʦʙʲʝʤ ʟʘʢʘʯʘʥʥʦʛʦ ʚ ʩʢʚʘʞʠʥʫ ʨʘʩʪʚʦʨʘ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʦʙʲʝʤ 

ʚʳʙʫʨʝʥʥʦʛʦ ʛʨʫʥʪʘ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -79- 

 

3. ʇʨʦʛʨʘʤʤʘ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʢʚʘʞʠʥʳ, ʟʘʧʦʣʥʝʥʥʦʡ 

ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ: 

3.1.ʅʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʵʥʝʨʛʠʠ ʥʝ ʤʝʥʝʝ 50 ʢɼʞ. 

3.2.ɼʣʠʥʘ ʢʦʘʢʩʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʦʪ ɻʀʊ ʜʦ ʵʣʝʢʪʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 80ʤ, ʚʢʣʶʯʘʷ ʜʣʠʥʫ ʘʥʢʝʨʘ (ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ 

ʢʘʙʝʣʴ ʊʀʇ-2 - 50ʤ, ʢʘʙʝʣʴ ʚʳʩʦʢʦʚʦʣʴʪʥʳʡ ʠʤʧʫʣʴʩʠʚʥʳʡ 

ʤʘʣʦʠʥʜʫʢʪʠʚʥʳʡ (ʂɺʀʄ) ð 30,0 ʤ). 

3.3.ʆʙʨʘʙʦʪʢʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʨʘʟʨʷʜʘʤʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʜʣʠʥʝ ʢʦʨʥʷ ʛʨʫʥʪʦʚʦʛʦ ʘʥʢʝʨʘ ʩʝʨʠʷʤʠ ʥʝ ʤʝʥʝʝ 15 

ʨʘʟʨʷʜʦʚ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ. ʐʘʛ ʫʨʦʚʥʝʡ ʩʦʩʪʘʚʣʷʝʪ  ʦʪ 1.0 ʤ. 

3.4. ʈʘʩʯʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʙʫʨʦʚʦʛʦ ʜʠʘʤʝʪʨʘ (150 ʤʤ) ʢʦʨʥʷ ʘʥʢʝʨʘ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʚʝʩʪʠ ʜʦ 200 ʤʤ, ʜʣʷ ʵʪʦʛʦ  ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʫʨʦʚʝʥʴ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʩʢʚʘʞʠʥʝ ʜʦ ʥʘʯʘʣʘ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʠ 

ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʨʘʙʦʪʢʠ. ɿʘ çʦʪʢʘʟè ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʘ ʚ ʩʢʚʘʞʠʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʨʘʟʨʷʜʦʚ ʥʝ ʙʦʣʝʝ 10 ʤʤ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʘʢʪʘ çʦʪʢʘʟʘè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʨʘʩʪʚʦʨʘ ʚ ʩʢʚʘʞʠʥʝ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʨʘʟʨʷʜʘ ʠʣʠ ʩʝʨʠʠ ʠʟ 5-ʪʠ 

ʨʘʟʨʷʜʦʚ. 

3.5.ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʜʦʩʪʠʞʝʥʠʝʤ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʧʦʜʘʥʥʦʛʦ ʚ 

ʩʢʚʘʞʠʥʫ ʨʘʩʪʚʦʨʘ, ʚʢʣʶʯʘʷ ʜʦʣʠʚʢʫ ʫʨʦʚʥʷ, ʧʨʝʚʳʰʘʶʱʝʛʦ  ʦʙʲʝʤ 

ʧʨʦʡʜʝʥʥʦʡ ʩʢʚʘʞʠʥʳ (ʦʙʲʝʤ ʛʨʫʥʪʘ, ʠʟʚʣʝʯʝʥʥʦʛʦ ʠʟ ʜʘʥʥʦʡ 

ʩʢʚʘʞʠʥʳ).  

3.6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʷ ʧʘʜʝʥʠʷ ʫʨʦʚʥʷ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʚ 

ʦʧʳʪʥʦʡ ʩʢʚʘʞʠʥʝ ʠʣʠ ʦʙʲʝʤʘ ʜʦʙʘʚʣʷʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʤʫʱʝʥʠʡ ʚ ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ 

ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʦʙʨʘʙʦʪʢʠ ʢʦʨʥʷ ʘʥʢʝʨʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ 

ʨʘʟʨʷʜʘʤʠ. 

4. ʄʦʥʪʘʞ ʘʥʢʝʨʥʦʛʦ ʢʘʨʢʘʩʘ:  

4.1. ɸʥʢʝʨʥʳʡ ʢʘʨʢʘʩ ʦʧʫʩʢʘʝʪʩʷ ʧʣʘʚʥʦ, ʙʝʟ ʨʳʚʢʦʚ. 

4.2. ʂʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʝʛʦ 

ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʘʨʢʘʩ ʟʘʢʨʝʧʣʷʝʪʩʷ ʦʪ ʩʣʫʯʘʡʥʦʛʦ 

ʧʦʛʨʫʞʝʥʠʷ ʠ ʩʤʝʱʝʥʠʷ ʚ ʧʣʘʥʝ. 

4.3. ʂʘʨʢʘʩ  ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʦʯʠʱʘʝʪʩʷ ʦʪ ʩʣʫʯʘʡʥʦ ʥʘʣʠʧʰʝʛʦ ʥʘ ʥʝʛʦ 

ʛʨʫʥʪʘ. 

5. ʇʦʨʷʜʦʢ ʥʘʪʷʞʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘ-ʪʝʣʴʥʦʩʪʴ: 
5.1.ɼʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʩʝ ʵʣʝʤʝʥʪʳ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝ-ʥʠʷ 

ʥʘ ʧʣʘʥʠʨʫʝʤʦʡ ʜʣʷ ʥʘʪʷʞʝʥʠʷ ʟʘʭʚʘʪʢʝ. 

5.2. ʂʦʩʳʝ  ʰʘʡʙʳ ʧʨʠʚʘʨʠʚʘʶʪʩʷ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʦʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʢ ʦʧʦʨʥʳʤ ʧʣʘʩʪʠʥʘʤ 

(ʧʣʠʪʘʤ)  ʩʪʘʣʴʥʦʛʦ     ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ   ʧʦʷʩʘ. 

5.3. ʂʫʙʠʢʦʚʘʷ  ʧʨʦʯʥʦʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʢʦʨʥʷ ʘʥʢʝʨʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ 20 ʄʇʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʥʢʝʨʦʚ ʦʪʙʠʨʘʶʪʩʷ 9 ʢʫʙʠʢʦʚ 10x10x10ʩʤ, ʢʦʪʦʨʳʝ 

ʠʩʧʳʪʳʚʘʶʪʩʷ ʚ ʚʦʟʨʘʩʪʝ 3,7 (ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ) ʠ 10 ʩʫʪʦʢ 

(ʜʣʷ ʦʪʯʝʪʘ). 

5.4. ʀʩʧʳʪʘʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘʟʥʘʯʘʝʪʩʷ ʩʦʛʣʘʩʥʦ [1] ʨʘʚʥʦʡ Pu=1,2*Pw. 

ʂʦʥʪʨʦʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʢʘʞʜʦʤ ʜʝʩʷʪʦʤ ʘʥʢʝʨʝ, 

ʥʘʯʠʥʘʷ ʩ ʥʘʛʨʫʟʢʠ ʈʦ=0,2*ʈu. ɸʥʢʝʨ ʥʘʛʨʫʞʘʝʪʩʷ ʩʪʫʧʝʥʷʤʠ. ʇʦʨʷʜʦʢ 

ʥʘʛʨʫʞʝʥʠʷ: ʇʝʨʚʘʷ  ʩʪʫʧʝʥʴ - ʈ1; ɺʪʦʨʘʷ ʩʪʫʧʝʥʴ - ʈ2; ʊʨʝʪʴʷ  ʩʪʫʧʝʥʴ 

- ʈ3; ʏʝʪʚʝʨʪʘʷ  ʩʪʫʧʝʥʴ - ʈ4;  ʇʷʪʘʷ  ʩʪʫʧʝʥʴ - ʈ5;  ʐʝʩʪʘʷ ʩʪʫʧʝʥʴ - 

ʈ6; ʉʝʜʴʤʘʷ ʩʪʫʧʝʥʴ - ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʈu. ʂʘʞʜʫʶ ʩʪʫʧʝʥʴ 



-80- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʚʳʜʝʨʞʠʚʘʶʪ ʥʝ ʤʝʥʝʝ 15 ʤʠʥ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʜʝʬʦʨʤʘʮʠʡ ʘʥʢʝʨʦʚ ʕʈʊ. ɿʘʪʝʤ ʧʨʦʠʟʚʦʜʷʪ ʨʘʟʛʨʫʟʢʫ ʜʦ ʚʝʣʠʯʠʥʳ ʈʦ, 

ʧʨʠ ʢʦʪʦʨʦʡ ʠʟʤʝʨʷʶʪ ʫʧʨʫʛʠʝ ʠ ʦʩʪʘʪʦʯʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ. ʌʠʢʩʘʮʠʶ 

ʚʝʣʠʯʠʥ ʧʝʨʝʤʝʱʝʥʠʡ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʢʘʞʜʦʡ ʩʪʫʧʝʥʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 3 

ʤʠʥ. ʇʦʩʣʝʜʥʶʶ ʩʪʫʧʝʥʴ ʥʘʛʨʫʟʢʠ ʚʳʜʝʨʞʠʚʘʶʪ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʥʢʝʨʦʚ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, ʟʘʪʝʤ ʩʥʠʞʘʶʪ ʜʦ ʚʝʣʠʯʠʥʳ 

ʈʦ, ʟʘʤʝʨʷʶʪ ʫʧʨʫʛʠʝ ʠ ʦʩʪʘʪʦʯʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʘʥʢʝʨʦʚ ʠ ʜʦʚʦʜʷʪ 

ʥʘʛʨʫʟʢʫ ʜʦ ʟʥʘʯʝʥʠʷ ʈʙ (ʙʣʦʢʠʨʦʚʦʯʥʘʷ ʥʘʛʨʫʟʢʘ), ʧʦʪʦʤ ʟʘʢʨʝʧʣʷʶʪ 

ʘʥʢʝʨ ʥʘ ʦʧʦʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

5.5. ɺ ʩʣʫʯʘʝ ʥʝ ʜʦʩʪʠʞʝʥʠʷ ʠʩʧʳʪʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʟʘ ʠʩʧʳʪʘʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ 

ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʛʨʫʟʢʘ ʧʦʩʣʝʜʥʝʡ ʩʪʘʙʠʣʠʟʠʨʦʚʘʚʰʝʡʩʷ ʩʪʫʧʝʥʠ 

(ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʦʚʦʛʦ ʘʥʢʝʨʘ), ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʯʠʩʣʝʥʠʝʤ ʨʘʩʯʝʪʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʘʥʢʝʨʘ ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʥʘʜʝʞʥʦʩʪʠ, ʨʦʚʥʳʤ 1,2. ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʘʚʪʦʨʦʤ ʧʨʦʝʢʪʘ 

ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʙʣʦʢʠʨʦʚʦʯʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʧʨʦʝʢʪʥʦʝ 

ʨʝʰʝʥʠʝ. 

5.6. ʇʨʠ ʤʘʣʳʭ ʟʥʘʯʝʥʠʷʭ ʘʙʩʦʣʶʪʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʛʨʫʥʪʦʚʦʛʦ ʘʥʢʝʨʘ 

(ʤʝʥʝʝ 20ʤʤ) ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦʛʨʫʞʝʥʠʝ ʘʥʢʝʨʘ ʩʪʫʧʝʥʷʤʠ 

ʨʘʚʥʳʤʠ ʈʦ=0,2*ʈu ʩ ʚʳʜʝʨʞʠʚʘʥʠʝʤ ʥʘ ʢʘʞʜʦʡ ʥʦʚʦʡ ʩʪʫʧʝʥʠ 

ʫʩʣʦʚʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ 

ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʠ ʫʟʣʦʚ ʘʥʢʝʨʥʦʛʦ ʢʨʝʧʣʝʥʠʷ ʥʘ ʩʚʝʨʭʧʨʦʝʢʪʥʳʝ 

ʥʘʛʨʫʟʢʠ. 

5.7. ʇʨʠʝʤʦʯʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʘʞʜʳʡ ʨʘʙʦʯʠʡ ʘʥʢʝʨ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʘʥʢʝʨʦʚ, ʧʦʚʝʨʛʥʫʪʳʭ ʢʦʥʪʨʦʣʴʥʳʤ ʠʩʧʳʪʘʥʠʷʤ. 

ʇʨʠʝʤʦʯʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘʯʠʥʘʶʪʩʷ ʩ ʥʘʛʨʫʟʢʠ ʈʦ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʬʠʢʩʠʨʫʶʪʩʷ ʥʘʯʘʣʴʥʳʝ ʦʪʯʝʪʳ ʧʝʨʝʤʝʱʝʥʠʷ ʘʥʢʝʨʘ ʠ ʜʦʚʦʜʷʪʩʷ ʜʦ 

ʚʝʣʠʯʠʥʳ ʈu, ʚʳʜʝʨʞʠʚʘʷ ʝʸ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʠ ʟʘʤʝʨʷʷ ʧʝʨʝʤʝʱʝʥʠʝ 

ʘʥʢʝʨʘ ʯʝʨʝʟ 1, 3, 5, 7, 10 ʠ 15 ʤʠʥ, ʜʘʣʝʝ ʫʤʝʥʴʰʘʶʪ ʥʘʛʨʫʟʢʫ ʜʦ 

ʚʝʣʠʯʠʥʳ ʈʦ, ʟʘʤʝʨʷʷ ʫʧʨʫʛʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʘʥʢʝʨʦʚ, ʫʚʝʣʠʯʠʚʘʶʪ 

ʥʘʛʨʫʟʢʫ ʜʦ ʙʣʦʢʠʨʦʚʦʯʥʦʡ ʈʙ ʠ ʟʘʢʨʝʧʣʷʶʪ ʘʥʢʝʨ ʜʦ ʢʦʥʩʪʨʫʢʮʠʠ. 

5.8. ʅʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʩʧʳʪʘʪʝʣʴʥʳʝ ʥʘʛʨʫʟʢʠ ʧʨʠʝʤʦʯʥʳʭ ʘʥʢʝʨʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʠʟ ʥʝ 

ʤʝʥʝʝ ʯʝʤ ʜʚʫʭ ʙʣʠʞʘʡʰʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʘʥʢʝʨʦʚ. 

6. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ ʚʢʣʶʯʘʝʪ: 

6.1. ʀʟʛʦʪʦʚʣʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʘʥʢʝʨʦʚ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʠʤʝʶʱʠʝ ʦʧʳʪ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʝ ʤʝʥʝʝ 5 ʣʝʪ, ʚ ʢʦʪʦʨʳʭ 

ʦʨʛʘʥʠʟʦʚʘʥʦ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ [2], ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʝʨʪʠʬʠʢʘʪʦʤ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

6.2. ʇʨʠ ʵʪʦʤ, ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʣʝʜʫʝʪ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ: ʘ) ʧʣʘʥʦʚʦ-

ʚʳʩʦʪʥʫʶ ʧʨʠʚʷʟʢʫ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʕʈʊ;  ʙ) ʜʠʘʤʝʪʨ ʠ 

ʛʣʫʙʠʥʫ ʩʢʚʘʞʠʥ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʝʢʪʫ;  ʚ) ʚʠʜ ʛʨʫʥʪʘ ʚ ʦʩʥʦʚʘʥʠʠ 

ʘʥʢʝʨʘ ʠ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʯʪʝʥʥʦʤʫ ʧʨʦʝʢʪʫ (ʧʦ ʦʩʪʘʪʢʘʤ ʥʘ 

ʵʣʝʤʝʥʪʘʭ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʩʥʦʚʘʥʠʠ); ʛ) ʫʧʣʦʪʥʝʥʠʝ ʛʨʫʥʪʘ ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʚʦʠ, ʨʘʟʨʫʰʝʥʥʦʛʦ ʙʫʨʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ; ʜ) 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʥʢʝʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʨʦʝʢʪʫ (ʜʣʠʥʘ, ʜʠʘʤʝʪʨ ʠ ʢʣʘʩʩ 

ʘʨʤʘʪʫʨʳ ʨʘʙʦʯʠʭ ʩʪʝʨʞʥʝʡ, ʫʟʣʳ ʩʦʝʜʠʥʝʥʠʷ ʩʪʝʨʞʥʝʡ) ʠ ʛʣʫʙʠʥʫ 

ʧʦʛʨʫʞʝʥʠʷ ʢʘʨʢʘʩʘ ʚ ʩʢʚʘʞʠʥʫ; ʝ) ʢʘʯʝʩʪʚʦ ʧʨʠʛʦʪʦʚʣʷʝʤʦʛʦ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ); ʞ) ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ 

ʧʦʛʨʫʞʝʥʠʠ ʘʥʢʝʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ ʚ ʩʢʚʘʞʠʥʫ 

(ʩʚʦʙʦʜʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -81- 

 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʩʢʚʘʞʠʥʝ ʧʝʨʝʞʠʤʦʚ ʛʨʫʥʪʘ ʠ 

ʛʘʨʘʥʪʠʨʫʝʪ ʩʧʣʦʰʥʦʩʪʴ ʩʪʚʦʣʘ ʢʦʨʥʷ); ʟ) ʧʦʛʨʫʞʝʥʠʝ ʵʣʝʢʪʨʦʜʥʦʡ 

ʩʠʩʪʝʤʳ;  ʨʘʩʭʦʜ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʥʢʝʨʦʚ ʕʈʊ: 1) ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʩʢʚʘʞʠʥʳ; 2) ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʢʦʨʥʷ ʥʘ ʢʘʞʜʦʤ ʛʦʨʠʟʦʥʪʝ; 3) ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ 

ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʢʘʞʜʫʶ  ʩʢʚʘʞʠʥʫ. 

6.3. ʂʦʥʪʨʦʣʴ ʧʨʦʯʥʦʩʪʠ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ [3] ʠ [4] 

ʧʫʪʝʤ ʦʪʙʦʨʘ ʧʨʦʙ ʮʝʤʝʥʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʤʝʩʪʝ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʚʝʨʜʝʥʠʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʚʝʯʘʶʱʠʭ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧ. 2.3.2 [4]. 

6.4. ɸʢʪʳ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʩʢʨʳʪʳʭ ʨʘʙʦʪ ʦʬʦʨʤʣʷʶʪʩʷ ʧʦ ʬʦʨʤʝ, 

ʦʛʦʚʦʨʝʥʥʦʡ ʚ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʉʅʠʇ 12-01-2004 "ʆʨʛʘʥʠʟʘʮʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ" [5], ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴʩʷ ʥʘ ʟʘʚʝʨʰʝʥʥʳʡ ʧʨʦʮʝʩʩ 

(ʘʥʢʝʨ), ʚʳʧʦʣʥʝʥʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠʩʧʦʣʥʠʪʝʣʝʡ 

(ʢʦʤʧʣʝʢʩʥʦʡ ʙʨʠʛʘʜʦʡ) ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ. 

6.5.  ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʨʦʙʦʪ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʦʬʦʨʤʣʝʥʥʳʭ ʘʢʪʦʚ ʥʘ ʩʢʨʳʪʳʝ ʨʦʙʦʪʳ ʥʘ ʟʘʚʝʨʰʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʘʥʢʝʨʦʚ ʕʈʊ, ʥʝ 

ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʜʟʦʨʦʤ ʟʘʢʘʟʯʠʢʘ. 

6.6. ʈʘʙʦʪʳ ʧʨʦʠʟʚʦ-ʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ [6, 7, 8, 9, 10, 11, 12, 13, 14, 

15, 16], ʠ ʧʨʦʝʢʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ (ʇʇʈ). 6.7. ʂʘʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʠ 

ɿʘʢʦʥʘ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʈʌ.  
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ɸʥʥʦʪʘʮʠʷ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʩʚʷʟʘʥʥʫʶ: 1) ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʟʜʘʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʠ ʚ ʟʦʥʘʭ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ; 2) ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʜʝʞʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʛʣʫʙʣʝʥʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʢʘʢ, ʥʘʧʨʠʤʝʨ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʦ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ; 3) ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʜʬʫʥʜʘʤʝʥʪʥʳʭ  ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ 

ʚʦʟʨʦʩʰʠʭ ʥʘʛʨʫʟʢʘʭ  ʥʘ  ʟʜʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ;                                   

4) ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʜʝʞʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʣʘ ʬʫʥʜʘʤʝʥʪʦʚ ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ 

ʢʘʢ, ʥʘʧʨʠʤʝʨ,   ʮʝʤʝʥʪʘʮʠʝʡ. ʉʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨʥʦʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʣʫʯʘʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʦʙʲʝʢʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ 

ʫʩʠʣʝʥʠʠ ʪʝʣʘ ʦʩʥʦʚʘʥʠʡ  ʬʫʥʜʘʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʕʈʊ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʥʘʛʨʫʟʢʠ, ʟʦʥʘ ʚʣʠʷʥʠʷ, ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʩʚʘʠ ʕʈʊ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 

 

Abstract 

Reconstruction of buildings and structures in confined conditions represents a complicated 

process task requiring: 1) safe operation of surrounding buildings in geotechnical affect zones; 2) safe 

operation of foundations using embedded reinforce concrete structures such as continuous flight augers 

made using electrical discharging; 3) safe operation of superstructures using special structural solutions 

when exposed to high loads; 4) safe operation of foundation bodies using one of the available methods 

such as cementation. The article represents an overview and considers a study case of reconstructing a 

public facility using electrical discharging by reinforcing the foundation body using EDT continuous 

flight augers. 

Keywords: reconstruction, loads, affect zone, electrical discharging, EDT augers, load-bearing 

capacity. 

 

ʈʝʢʦʥʩʪʨʫʠʨʫʝʤʦʝ ʟʜʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʙʣʦʢʦʚ: 

ɹʣʦʢ1̄ ʚ ʦʩʷʭ ç1-4+ɸ-ɻè, ʨʘʟʤʝʨʳ ʚ ʦʩʷʭ 18,63x18,0ʤ, ʪʨʝʭʵʪʘʞʥʳʡ, ʩ ʧʦʜʚʘʣʦʤ, 

ʮʦʢʦʣʴʥʳʤ ʵʪʘʞʦʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʯʝʨʜʘʢʦʤ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ - ʥʝʧʦʣʥʳʡ ʢʘʨʢʘʩ ʩ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʢʦʣʦʥʥʘʤʠ ʠ ʨʠʛʝʣʷʤʠ ʩ ʰʘʨʥʠʨʥʳʤʠ ʫʟʣʘʤʠ ʦʧʠʨʘʥʠʷ ʨʠʛʝʣʝʡ, ʠ 

ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ. ʇʝʨʝʢʨʳʪʠʷ - ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ. 

ʌʫʥʜʘʤʝʥʪ- ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ. 

ɹʣʦʢ ˉ2 ʚ ʦʩʷʭ ç4-12õɸ/1-ɺ/1è, ʨʘʟʤʝʨʳ ʚ ʦʩʷʭ 42,855x15,16ʤ, ʯʝʪʳʨʝʭʵʪʘʞʥʳʡ, ʩ 

ʧʦʜʚʘʣʦʤ, ʮʦʢʦʣʴʥʳʤ ʵʪʘʞʦʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʯʝʨʜʘʢʦʤ ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ - ʩʪʝʥʦʚʘʷ ʩ 

ʧʨʦʜʦʣʴʥʳʤʠ ʥʝʩʫʱʠʤʠ ʩʪʝʥʘʤʠ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ ʇʝʨʝʢʨʳʪʠʷ - ʩʙʦʨʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ. ʌʫʥʜʘʤʝʥʪ - ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ. ʇʦʢʨʳʪʠʝ ʯʝʨʜʘʢʘ ʠ ʧʝʨʝʢʨʳʪʠʝ 

ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʞʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʣʥʦʩʪʴʶ ʜʝʤʦʥʪʠʨʦʚʘʥʳ. 

ɹʣʦʢ ˉ3 (ʨʠʩ.2)  ʚ ʦʩʷʭ ç12-15õɸ-ʂè, ʨʘʟʤʝʨʳ ʚ ʦʩʷʭ 18,965x48,46ʤ. ʪʨʝʭʵʪʘʞʥʳʡ, ʩ 

ʧʦʜʚʘʣʦʤ, ʮʦʢʦʣʴʥʳʤ ʵʪʘʞʦʤ (ʯʘʩʪʠʯʥʦ, ʚ ʦʩʷʭ çɸ-ɽè) ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʯʝʨʜʘʢʦʤ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -83- 

 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ - ʥʝʧʦʣʥʳʡ ʢʘʨʢʘʩ ʩ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤʠ ʢʦʣʦʥʥʘʤʠ ʠ ʨʠʛʝʣʷʤʠ ʚ 

ʦʩʷʭ çɸ-ɽè ʠ ʩʪʘʣʴʥʳʤʠ ʢʦʣʦʥʥʘʤʠ ʠ ʙʘʣʢʘʤʠ ʚ ʦʩʷʭ çɽ-ʂè ʩ ʰʘʨʥʠʨʥʳʤʠ ʫʟʣʘʤʠ ʦʧʠʨʘʥʠʷ 

ʨʠʛʝʣʝʡ ʠ ʙʘʣʦʢ, ʠ ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ ʇʝʨʝʢʨʳʪʠʷ - ʩʙʦʨʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ. ʌʫʥʜʘʤʝʥʪ -ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ ʚ ʦʩʷʭ çɸ-ɻè ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ 

ʣʝʥʪʦʯʥʳʡ ʚ ʦʩʷʭ çɻ-ʂè. 

ɹʣʦʢ ˉ4 (ʨʠʩ.2) ʚ ʦʩʷʭ ç13/1-15õʂ-ʃè, ʨʘʟʤʝʨʳ ʚ ʦʩʷʭ 11,32x15,62 ʤ, 

ʯʝʪʳʨʝʭʵʪʘʞʥʳʡ, ʩ ʮʦʢʦʣʴʥʳʤ ʵʪʘʞʦʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʯʝʨʜʘʢʦʤ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ - 

ʩʪʝʥʦʚʘʷ ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʥʝʩʫʱʠʤʠ ʩʪʝʥʘʤʠ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ, ʩʦ ʩʪʘʣʴʥʳʤʠ ʙʘʣʢʘʤʠ 

ʧʝʨʝʢʨʳʪʠʡ, ʫʟʣʳ ʦʧʠʨʘʥʠʷ ʙʘʣʦʢ ʰʘʨʥʠʨʥʳʝ. ʇʝʨʝʢʨʳʪʠʷ - ʥʘʜ ʮʦʢʦʣʴʥʳʤ ʵʪʘʞʦʤ - 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʩʚʦʜʳ ʠʟ ʢʝʨʘʤʠʯʝʩʢʦʛʦ ʧʦʣʥʦʪʝʣʦʛʦ ʢʠʨʧʠʯʘ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʘʣʢʘʤ, 

ʥʘʜ ʦʩʪʘʣʴʥʳʤʠ ʵʪʘʞʘʤʠ - ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ. ʌʫʥʜʘʤʝʥʪ - ʣʝʥʪʦʯʥʳʡ ʠʟ 

ʢʣʘʜʢʠ ʠʟ ʠʟʚʝʩʪʥʷʢʘ.  

ɹʣʦʢ ˉ5 (ʨʠʩ.2) ʚ ʦʩʷʭ ç15-16õɸ-ʂè, ʨʘʟʤʝʨʳ ʚ ʦʩʷʭ 9,88ʭ48,46ʤ; ʦʜʥʦʵʪʘʞʥʳʡ, ʩ 

ʧʦʜʚʘʣʦʤ ʚ ʦʩʷʭ ɸ-ɻ, ʮʦʢʦʣʴʥʳʤ ʵʪʘʞʦʤ ʚ ʦʩʷʭ ɸ-ʂ, ʥʘʜʟʝʤʥʳʤ ʵʪʘʞʦʤ ʚ ʦʩʷʭ ɸ-ɽ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ - ʥʝʧʦʣʥʳʡ ʢʘʨʢʘʩ ʩ ʢʘʤʝʥʥʳʤʠ ʢʦʣʦʥʥʘʤʠ ʠ ʨʠʛʝʣʷʤʠ ʩ 

ʰʘʨʥʠʨʥʳʤʠ ʫʟʣʘʤʠ ʦʧʠʨʘʥʠʷ ʨʠʛʝʣʝʡ, ʠ ʥʘʨʫʞʥʳʝ ʩʪʝʥʳ ʠʟ ʢʘʤʝʥʥʦʡ ʢʣʘʜʢʠ. ʇʝʨʝʢʨʳʪʠʝ 

ʥʘʜ ʮʦʢʦʣʴʥʳʤ ʵʪʘʞʦʤ - ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ, ʧʦʢʨʳʪʠʝ - ʠʟ ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ 

ʧʦʣʳʭ ʧʣʠʪ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʦʡ ʧʦ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʘʣʢʘʤ ʌʫʥʜʘʤʝʥʪ - 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʡ ʣʝʥʪʦʯʥʳʡ ʧʦʜ ʩʪʝʥʳ ʠ ʦʪʜʝʣʴʥʦʩʪʦʷʱʠʡ ʩʪʦʣʙʯʘʪʳʡ ʧʦʜ ʢʦʣʦʥʥʳ. 

ʇʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʦʙʲʝʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ  ʠʟʤʝʥʝʥʠʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ 

ʩʭʝʤʳ ʟʜʘʥʠʷ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʘʛʨʫʟʦʢ ʥʘ ʬʫʥʜʘʤʝʥʪʳ. 

ɺ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ 

ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʦʡ ʪʝʨʨʘʩʳ ʂʣʷʟʴʤʦ-ʗʫʟʩʢʦʛʦ ʧʨʦʪʦʢʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ 

ʥʘ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʟʳʩʢʘʥʠʡ (1947-1990 ʛʛ.) ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ  ʘʙʩʦʣʶʪʥʳʤʠ 

ʦʪʤʝʪʢʘʤʠ 149,80-151,35ʤ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ɻɹʋ çʄʦʩʛʦʨʛʝʦʪʨʝʩʪè ʥʘ ʧʝʨʠʦʜ ʧʦʚʝʜʝʥʠʷ 

ʠʟʳʩʢʘʥʠʡ ʛʝʦʣʦʛʦ -ʣʠʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʫʯʘʩʪʢʘ ʥʘ ʛʣʫʙʠʥʫ ʧʨʦʡʜʝʥʥʳʭ ʩʢʚʘʞʠʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʛʣʫʙʠʥʳ 1,3-4,5ʤ ʫʯʘʩʪʦʢ ʧʦʢʨʳʪ 

ʪʝʭʥʦʛʝʥʥʳʤʠ  ʛʨʫʥʪʘʤʠ (t-QIV), ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʧʝʩʢʘʤʠ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʱʝʙʥʷ, ʦʙʣʦʤʢʦʚ ʢʠʨʧʠʯʘ, ʱʝʧʳ ʜʨʝʚʝʩʠʥʳ ʠ ʰʣʘʢʘ, ʩʣʝʞʘʚʰʠʤʠʩʷ, ʚʣʘʞʥʳʤʠ. ʇʦʜ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʛʨʫʥʪʘʤʠ ʟʘʣʝʛʘʶʪ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (a-

QIII
IK -J

) ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʧʝʩʢʘʤʠ, ʨʝʞʝ ʩʫʛʣʠʥʢʘʤʠ, ʤʝʩʪʘʤʠ ʚʩʪʨʝʯʝʥʳ ʧʨʦʩʣʦʠ 

ʪʦʨʬʘ. ʇʝʩʢʠ  ʞʝʣʪʳʝ ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʝ, ʤʝʣʢʠʝ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ,  ʚʣʘʞʥʳʝ ʠ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ  ʉʫʛʣʠʥʢʠ ʩʝʨʳʝ, ʠʣʦʚʘʪʳʝ, ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʝ. ʊʦʨʬ ʚʩʪʨʝʯʝʥʥʳʡ ʚ ʉʂɺ. 

ˉ14-3608 ʛ/ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʥʘʩʳʧʴʶ, ʩʠʣʴʥʦ ʨʘʟʣʦʞʠʚʰʠʡʩʷ, ʚʦʜʦʥʘʩʳʱʝʥʥʳʡ. 

ʄʦʱʥʦʩʪʴ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ  1.5-2.7ʤ.  ɺ ʩʢʚʘʞʠʥʝ ˉ2 ʚʩʪʨʝʯʝʥʳ 

ʤʦʨʝʥʥʳʝ ʩʫʛʣʠʥʢʠ (g-QII
d
). ʉʫʛʣʠʥʢʠ ʢʦʨʠʯʥʝʚʳʝ, ʧʝʩʯʘʥʠʩʪʳʝ,  ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʧʝʩʢʘ, ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʛʨʘʚʠʷ ʠ ʛʘʣʴʢʠ, ʤʷʛʢʦʧʣʘʩʪʠʯʥʳʝ, ʤʦʱʥʦʩʪʴʶ 1,0 

ʤ.  

ʄʝʩʪʘʤʠ ʤʦʨʝʥʥʳʝ ʩʫʛʣʠʥʢʠ ʨʘʟʤʳʪʳ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʜʩʪʠʣʘʶʪʩʷ  

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʦʡ ʪʦʣʱʝʡ ʦʢʩʢʦ-ʜʥʝʧʨʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (f-QII
o-d

), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʩʫʧʝʩʷʤʠ ʠ ʧʝʩʢʘʤʠ: ʉʫʧʝʩʠ  - ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ ʠ  ʯʝʨʥʳʝ, ʧʳʣʝʚʘʪʳʝ,  ʩʣʶʜʠʩʪʳʝ, 

ʧʣʘʩʪʠʯʥʳʝ, ʤʝʩʪʘʤʠ ʪʝʢʫʯʠʝ; ʇʝʩʢʠ -  ʞʝʣʪʳʝ ʠ ʢʦʨʠʯʥʝʚʳʝ, ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, 

ʥʝʦʜʥʦʨʦʜʥʳʝ, ʩ ʛʨʘʚʠʝʤ ʠ ʱʝʙʥʝʤ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʝ. ʇʦʣʥʘʷ  ʤʦʱʥʦʩʪʴ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 5.8-7.0ʤ., 

ʚʩʢʨʳʪʘʷ  ʤʦʱʥʦʩʪʴ 4.7-5.8ʤ. ʇʦʜ ʪʦʣʱʝʡ  ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʛʣʫʙʠʥʝ 10.3-10.5ʤ 

(ʘʙʩ. ʦʪʤ. 140.85-139.98) ʚʩʪʨʝʯʝʥʳ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʡ ʶʨʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʦʣʞʩʢʠʤ 

(J3v) ʠ ʦʢʩʬʦʨʜʩʢʠʤ (J3ʦʭ) ʷʨʫʩʘʤʠ. ʆʪʣʦʞʝʥʠʷ ʚʦʣʞʩʢʦʛʦ  ʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʧʝʩʷʤʠ 

ʯʝʨʥʳʤʠ, ʧʳʣʝʚʘʪʳʤʠ, ʩʣʶʜʠʩʪʳʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʘʫʢʦʥʠʪʦʚʦʛʦ ʧʝʩʢʘ, ʧʦʣʫʪʚʝʨʜʳʤʠ, 

ʤʦʱʥʦʩʪʴʶ 3,2 ʤ. ʆʪʣʦʞʝʥʠʷ ʦʢʩʬʦʨʜʩʢʦʛʦ ʷʨʫʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ ʯʝʨʥʳʤʠ, 

ʧʳʣʝʚʘʪʳʤʠ, ʩʣʶʜʠʩʪʳʤʠ ʩ ʢʨʫʧʥʳʤʠ ʬʦʩʬʦʨʠʪʘʤʠ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʦʙʣʦʤʢʦʚ ʬʘʫʥʳ, 

ʤʦʱʥʦʩʪʴʶ 6,8-10,1 ʤ. ʂʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʚʠʪʳ ʥʘ ʛʣʫʙʠʥʝ 20.4-20.5ʤ (ʘʙʩ. 



-84- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

ʦʪʤ. 129.88-130,85ʤ) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʜʩʚʠʪʘʤʠ: - ʠʟʤʘʡʣʦʚʩʢʦʡ (C3izm), ʤʝʱʝʨʠʥʩʢʦʡ 

(C3mse), ʧʝʨʭʫʨʦʚʩʢʦʡ (C3pr), ʥʝʚʝʨʦʚʩʢʦʡ (C3nvr), ʨʘʪʤʠʨʦʚʩʢʦʡ (C3rt). ʂʘʤʝʥʥʦʫʛʦʣʴʥʘʷ 

ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ ʪʨʝʱʠʥʦʚʘʪʳʤʠ, ʤʝʨʛʝʣʷʤʠ ʠ ʤʝʨʛʝʣʠʩʪʳʤʠ  ʛʣʠʥʘʤʠ,  

ʜʦʣʦʤʠʪʘʤʠ. ɺʩʢʨʳʪʘʷ ʤʦʱʥʦʩʪʴ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 10,6-35,0 ʤ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʣʝʛʘʥʠʷ, ʤʦʱʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʣʦʝʚ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʛʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ (ʨʠʩ 1). 

ɸʥʘʣʠʟʠʨʫʷ ʛʝʦʪʝʭʥʠʯʝʩʢʠʡ ʦʧʳʪ ʫʩʪʨʦʡʩʪʚʘ  ʙʫʨʦʚʳʭ ʩʚʘʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʦʙʲʝʢʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ ʩʚʘʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʧʦ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ï ʩʚʘʠ ʕʈʊ. ʕʪʠ ʩʚʘʠ ʦʙʣʘʜʘʶʪ  ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʝʩʫʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ 1 ʢʫʙ/ʤʝʪʨ ʩʚʘʠ ʠ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʪʝʩʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

[1õ5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16]. 

ʅʘ ʨʠʩ. 2,3,4 ʧʨʠʚʝʜʝʥʳ ʧʣʘʥ ʩʚʘʡ  ʕʈʊ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʩʝʯʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʥʘʛʨʫʟʦʢ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʚ ʧʣʘʥʝ ʠʩʧʦʣʴʟʦʚʘʥʳ  ʩʚʘʠ ʕʈʊ ʨʘʟʥʦʡ 

ʜʣʠʥʳ ï ʦʪ  13,0 ʤ ʜʦ 17,0 ʤ. ɸʨʤʠʨʦʚʘʥʠʝ ʠʭ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.    

ɺʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʘʡ ʕʈʊ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ ʥʠʞʝ 

ʨʘʩʧʠʩʘʥʘ ʚ ʚʠʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ï ʘʣʛʦʨʠʪʤʘ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʮʠʦʥʥʳʭ 

ʩʚʘʡ ʕʈʊ. 

 

 
ʈʠʩʫʥʦʢ 1. ʍʘʨʘʢʪʝʨʥʳʡ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ:1 ï ʧʝʩʯʘʥʦ ʩʫʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ ʩʦ ʱʝʙʥʝʤ ʢʠʨʧʠʯʘ, 

ʙʝʪʦʥʘ; 2 ï ʩʫʧʝʩʴ ʧʣʘʩʪʠʥʘʷ, ʧʳʣʝʚʘʪʘʷ, ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ; 3- ʧʝʩʦʢ ʩʨʝʜʥʝʡ ʢʨʫʧʥʦʩʪʠ, 

ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʤʘʣʦʚʣʘʞʥʳʡ; 4- ʛʣʠʥʳ ʪʷʞʝʣʳʝ, ʩʣʶʜʠʩʪʳʝ, ʪʚʝʨʜʳʝ; 5- ʠʟʚʝʩʪʥʷʢ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ, 

ʩʠʣʴʥʦʪʨʝʱʠʥʦʚʘʪʳʡ, ʚʦʜʦʥʦʩʥʳʡ. 

 

ʊʘʙʣʠʮʘ 1 

ʅʦʨʤʘʪʠʚʥʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ. 
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Rʩʞ

, 

ʄʇ

ʘ 

ʇʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ 0,85 

ʇʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ 0,95 
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ʇ
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 
ʊʝʭʥʦʛʝʥʥ

ʳʡ ʛʨʫʥʪ 
ʈʘʩʯʝʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Ro=150 ʢʇʘ 

2 

ʉʫʧʝʩʠ 

ʧʳʣʝʚʘʪʳ

ʝ, 

ʧʣʘʩʪʠʯʥ

2,

02 

2,

69 

0,

22

1 

0,

63 

0,

52 

1

6 

0,

01

9 

17  2,01 15 0,018 2,00 15 
0,0

18 
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ʳʝ 

3 

ʇʝʩʢʠ 

ʩʨʝʜʥʝʡ 

ʢʨʫʧʥʦʩʪʠ

, 

ʚʦʜʦʥʘʩʳ

ʱʝʥʥʳʝ, 

ʩʨʝʜʥʝʡ 

ʧʣʦʪʥʦʩʪ

ʠ 

2,

00 

2,

65 

0,

14

7 

0,

65 
- 

1

9 

0,

00

1 

28  1,98 33 0,001 1,96 32 
0,0

0 

4 
ɻʣʠʥʳ 

ʪʚʝʨʜʳʝ 

1,

79 

2,

74 

0,

38

1 

1,

10 

-

0,

07

4 

1

7 

0,

06

9 

19  1,78 16 0,067 1,78 16 
0,0

65 

5 

ʀʟʚʝʩʪʥʷʢ 

ʩʨʝʜʥʝʡ 

ʧʨʦʯʥʦʩʪ

ʠ, 

ʧʨʦʩʣʦʷʤʠ 

ʧʨʦʯʥʳʡ 

2,

34 
- 

0,

07

0 

- - - - - 34 2,29 - - 2,28 - - 

 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʘʡ ʫʩʠʣʝʥʠʷ ʚ ʦʩʷʭ (1-16)/(ɸ-ɻ). 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʁ ʈɽɻʃɸʄɽʅʊ - ɸʃɻʆʈʀʊʄ ʋʉʊʈʆʁʉʊɺɸ 

ɹʋʈʆʀʅʒɽʂʎʀʆʅʅʓʍ ʉɺɸʁ-ʕʈʊ 

1. ʇʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʠʢʠ ʠ ʩʨʝʜʩʪʚʘ ʨʘʩʯʝʪʦʚ:  ʈʘʩʯʝʪ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʘʡ 

ʚʳʧʦʣʥʷʣʩʷ ʩʦʛʣʘʩʥʦ  ʉʇ 22.13330.2011 ʆʩʥʦʚʘʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.02.01-83*. 

2. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʟʘʛʣʫʙʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ:  
ʄʝʪʦʜʠʢʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʝʨʝʩʘʜʢʫ 

ʬʫʥʜʘʤʝʥʪʦʚ ʤʝʣʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʥʘ ʩʚʘʡʥʳʡ.  

3. ʋʩʣʦʚʠʷ ʚʦʟʚʝʜʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ:  
ɼʦ ʥʘʯʘʣʘ ʚʩʝʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʠʪʴ ʥʘ ʫʯʘʩʪʢʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʠʟʳʩʢʘʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʫʪʦʯʥʷʶʪʩʷ ʜʣʠʥʳ ʩʚʘʡ ʕʈʊ. 

4. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʟʘ ʦʢʨʫʞʘʶʱʝʡ ʟʘʩʪʨʦʡʢʦʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʟʘʛʣʫʙʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ: ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʚʝʜʝʥʠʷ ʨʘʙʦʪ ʥʘ 

ʜʘʥʥʦʡ ʧʣʦʱʘʜʢʝ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ.  ʇʝʨʠʦʜ 

ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ - ʜʦ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʫʩʠʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʥʝ ʤʝʥʝʝ 2-ʭ 

ʣʝʪ ʧʦʩʣʝ ʫʩʠʣʝʥʠʷ.  ʄʝʪʦʜ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ: ʚʠʟʫʘʣʴʥʦ-ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ - 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʨʝʞʜʝʥʥʳʭ, ʩ ʬʠʢʩʘʮʠʝʡ ʜʝʬʝʢʪʦʚ 
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ʤʘʷʢʘʤʠ ʠʣʠ ʘʥʘʣʦʛʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʬʦʪʦʬʠʢʩʘʮʠʷ ʠ ʪ.ʜ. ʉʨʦʢʠ ʥʘʙʣʶʜʝʥʠʡ: - ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʘʡ ʫʩʠʣʝʥʠʷ ʥʝ ʨʝʞʝ 2-ʭ ʨʘʟ ʚ ʥʝʜʝʣʶ; - ʧʦʩʣʝ ʫʩʪʨʦʡʩʪʚʘ ʩʚʘʡ ʫʩʠʣʝʥʠʷ - ʥʝ 

ʨʝʞʝ 1 ʨʘʟʘ ʚ ʤʝʩʷʮ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʥʘʤʠʢʠ ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ). 

5. ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʕʈʊ: 5.1 ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʦʧʫʩʪʠʤʘʷ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʘʩʯʝʪʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʚʘʶ 110õ200 ʢʅ. 5.2  ʉʚʘʠ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʝ 

ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ ʜʠʘʤʝʪʨʦʤ ʙʫʨʝʥʠʷ 150 ʤʤ, ʘʨʤʠʨʦʚʘʥʳ ʥʘ ʚʩʶ ʚʳʩʦʪʫ ʘʨʤʘʪʫʨʥʳʤʠ 

ʢʘʨʢʘʩʘʤʠ. 5.3 ʇʨʠʥʷʪʘʷ ʤʘʨʢʠʨʦʚʢʘ ʩʚʘʡ:  ʉʨ-12,5-15, ʉʨ-13,5-15, ʉʨ-14-15, ʉʨ-15-15, ʉʨ-

16-15, ʉʨ-16,7-15, ʉʨ-17-15, ʉʨ-18-15, ʉʨ-19-15 (ʜʣʠʥʘ ʩʚʘʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 12,5; 13,5; 14,0; 

15,0;  16,0; 16,7; 17,0; 18,0; 19,0 ʤ) ʙʫʨʦʚʦʡ ʜʠʘʤʝʪʨ 150 ʤʤ. 5.4 ɿʘʜʝʣʢʘ ʚʝʨʭʘ ʩʚʘʠ ʚ 

ʬʫʥʜʘʤʝʥʪ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 1000ʤʤ. 

6. ʄʘʪʝʨʠʘʣʳ ʙʫʨʦʠʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʕʈʊ: 

6.1. ɼʣʷ ʩʚʘʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʘʤʦʫʧʣʦʪʥʷʶʱʠʝʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʙʝʪʦʥʥʳʝ 
ʩʤʝʩʠ ʢʣʘʩʩʘ ʧʦ ʧʨʦʯʥʦʩʪʠ ɺ25, ʤʘʨʢʘ ʧʦ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʠ ʥʝ 

ʥʠʞʝ W6 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 26633-2012 çɹʝʪʦʥʳ ʪʷʞʝʣʳʝ ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, ʧʨʠʛʦʪʦʚʣʝʥʥʳʤ ʥʘ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʠʣʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʥʳʭ 

ʟʘʚʦʜʘʭ. 

6.2. ɹʝʪʦʥʥʘʷ ʩʤʝʩʴ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 7473-2010 

çʉʤʝʩʠ ʙʝʪʦʥʥʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 

6.3. ʋʜʦʙʦʫʢʣʘʜʳʚʘʝʤʦʩʪʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʇ4...ʇ5, ʧʨʦʚʝʨʷʝʪʩʷ ʧʦ ʢʦʥʫʩʫ 

ɸɿʅʀʀ. 

6.4. ɺʦʜʦʦʪʜʝʣʝʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʝ ʙʦʣʝʝ 2%. 

6.5. ɹʝʪʦʥʥʘʷ ʩʤʝʩʴ ʥʝ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʢʣʶʯʝʥʠʡ ʱʝʙʥʷ ʠ ʛʨʘʚʠʷ ʨʘʟʤʝʨʦʤ 
ʙʦʣʝʝ 10ʤʤ. 

6.6. ɼʣʷ ʙʝʪʦʥʥʳʭ ʩʤʝʩʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟʜʦʙʘʚʦʯʥʳʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ 
ʤʘʨʢʠ ʥʝ ʥʠʞʝ ʄ500. 

6.7. ɿʘʧʦʣʥʠʪʝʣʝʤ ʜʣʷ ʙʝʪʦʥʘ ʩʣʫʞʠʪ ʢʚʘʨʮʝʚʳʡ ʧʝʩʦʢ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʯʠʩʪʳʭ ʤʝʣʢʠʭ ʧʝʩʢʦʚ ʩ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʠ ʥʝ ʤʝʥʝʝ 1.7. 

6.8. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʚʘʡ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʜʦʙʘʚʢʠ: 
ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʳ, ʫʩʢʦʨʠʪʝʣʠ ʪʚʝʨʜʝʥʠʷ, ʟʘʤʝʜʣʠʪʝʣʠ 

ʩʭʚʘʪʳʚʘʥʠʷ, ʠʥʛʠʙʠʪʦʨʳ ʢʦʨʨʦʟʠʠ ʠ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ. 

6.9. ɿʘʧʨʝʱʘʝʪʩʷ ʜʦʙʘʚʣʷʪʴ ʚ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʚʦʜʫ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʝʝ 
ʧʦʜʚʠʞʥʦʩʪʠ. 

6.10. ʇʦʜʙʦʨ ʩʦʩʪʘʚʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 
ʜʦʙʘʚʦʢ ʚʳʧʦʣʥʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ. 

6.11. ɸʨʤʠʨʦʚʘʥʠʝ ʩʚʘʡ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘ ʚʩʶ ʜʣʠʥʫ ʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʦʪʜʝʣʴʥʳʤʠ ʩʝʢʮʠʷʤʠ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʚʘʨʥʳʭ ʢʘʨʢʘʩʦʚ. 

ʉʦʝʜʠʥʝʥʠʝ ʵʪʠʭ ʢʘʨʢʘʩʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʚʳʧʦʣʥʷʪʴ ʚʥʘʭʣʝʩʪʢʫ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʷʟʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ ʜʠʘʤʝʪʨʦʤ 1,5-2.0ʤʤ. 

6.12. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʜʦʣʴʥʳʭ ʩʪʝʨʞʥʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʧʨʠʥʷʪʘ 

ʘʨʤʘʪʫʨʘ ʜʠʘʤʝʪʨʦʤ 16 ʤʤ ʢʣʘʩʩʘ ɸ500ʉ. ʇʦʧʝʨʝʯʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ ʠʟ 

ʘʨʤʘʪʫʨʳ ʜʠʘʤʝʪʨʦʤ 8 ʤʤ ʢʣʘʩʩʘ ɸ240. ɿʘʱʠʪʥʳʡ ʩʣʦʡ ʙʝʪʦʥʘ ʥʝ 

ʤʝʥʝʝ 30ʤʤ. 

6.13. ɾʝʩʪʢʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʘʣʴʥʳʤʠ 

ʢʦʣʴʮʘʤʠ ʠʟ ʪʨʫʙ d=54 ʤʤ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʥʝ ʤʝʥʝʝ 3 ʤʤ. 

6.14. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʙʝʪʦʥʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʮʝʥʪʨʘʪʦʨʳ ʠʟ 
ʩʪʘʣʴʥʳʭ ʧʦʣʦʩ ʰʠʨʠʥʦʡ ʧʦ 20ʤʤ ʪʦʣʱʠʥʦʡ 4ʤʤ ʚ ʢʦʣʠʯʝʩʪʚʝ 4-ʭ ʚ 

ʦʜʥʦʤ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʩ ʰʘʛʦʤ ʧʦ ʜʣʠʥʝ 

ʢʘʨʢʘʩʘ ʥʝ ʙʦʣʝʝ 3ʤ. 

6.15. ʈʫʯʥʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʵʣʝʤʝʥʪʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʢʘʨʢʘʩʘ ʤʝʞʜʫ 

ʩʦʙʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʜʘʤʠ ʪʠʧʘ ʕ42ɸ, ʕ46ɸ, ʕ50ɸ. 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -87- 

 

6.16. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʨʥʳʭ ʢʘʨʢʘʩʦʚ ʧʨʠʤʝʥʷʪʴ ʘʨʤʘʪʫʨʫ ʠʟ ʩʪʘʣʠ 
ʤʘʨʢʠ 35ɻʉ ʟʘʧʨʝʱʘʝʪʩʷ. 

7. ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʚʘʡ ʕʈʊ: 

7.1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʡ ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ:  - ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʪʨʝʙʫʝʤʦʡ ʛʣʫʙʠʥʳ 

ʠ ʜʠʘʤʝʪʨʘ ʙʫʨʝʥʠʝʤ; - ɿʘʧʦʣʥʝʥʠʝ ʩʢʚʘʞʠʥʳ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ. 

ʋʩʪʘʥʦʚʢʘ ʚ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ ʪʨʫʙʳ-ʢʦʥʜʫʢʪʦʨʘ; - ʕʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʩʢʚʘʞʠʥʳ, ʟʘʧʦʣʥʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ; - ʋʩʪʘʥʦʚʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʘʨʢʘʩʦʚ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʭ ʩʪʳʢʦʚʢʦʡ ʤʝʞʜʫ 

ʩʦʙʦʡ; - ʋʭʦʜ ʟʘ ʙʝʪʦʥʦʤ ʦʛʦʣʦʚʢʘ. 

7.2. ʇʨʠ ʫʩʪʨʦʡʩʪʚʝ ʩʚʘʡ ʧʦʩʣʝʜʫʶʱʘʷ ʩʢʚʘʞʠʥʘ ʜʦʣʞʥʘ ʫʩʪʨʘʠʚʘʪʴʩʷ ʥʝ 
ʤʝʥʝʝ ʯʝʤ ʟʘ 2,5ʤ ʦʪ ʧʨʝʜʳʜʫʱʝʡ. ɹʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʨʷʜʦʤ ʩ ʨʘʥʝʝ 

ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ ʩʚʘʷʤʠ ʜʦʧʫʩʢʘʝʪʩʷ ʣʠʰʴ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʥʝ ʤʝʥʝʝ 48 

ʯʘʩʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ. 

7.3. ɼʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ ʬʫʥʜʘʤʝʥʪʦʚ ʟʘʢʘʟʯʠʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 
ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʨʘʙʦʪ ʩʭʝʤʫ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʟʦʥʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʩ ʫʢʘʟʘʥʠʝʤ ʛʣʫʙʠʥ, ʫʢʣʦʥʦʚ. 

7.4. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ ʩʚʘʡ ʚ ʦʪʜʝʣʴʥʳʭ 
ʤʝʩʪʘʭ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʦʧʫʩʢʘʝʪʩʷ ʧʝʨʝʥʦʩ 

ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʰʘʛʘ ʩʚʘʡ ʪʦʣʴʢʦ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʘʚʪʦʨʦʤ 

ʧʨʦʝʢʪʘ. 

7.5. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʡ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʭʝʤʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʘʡ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʥʝʥʠʷ ʩʭʝʤʳ ʩʚʘʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʨʷʜʯʠʢʦʤ ʧʦ ʤʝʨʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʬʨʦʥʪʘ ʨʘʙʦʪ ʟʘʢʘʟʯʠʢʦʤ ʠ ʩʦʛʣʘʩʦʚʳʚʘʝʪʩʷ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ.   

8. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥʳ ʙʫʨʝʥʠʝʤ: 

8.1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥ ʚʳʧʦʣʥʷʪʴ ʚʨʘʱʘʪʝʣʴʥʳʤ (ʯʝʨʝʟ ʪʝʣʦ 

ʬʫʥʜʘʤʝʥʪʘ) ʠ ʰʥʝʢʦʚʳʤ ʙʫʨʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ. 

8.2. 8.2 ɹʫʨʦʚʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ 

ʬʫʥʜʘʤʝʥʪʦʚ ʋɹɻ-ʃɻ1 "ɸʣʣʠʛʘʪʦʨ", ʉɹɻ-ʇʄ2 "ʉʪʝʨʭ", ʉɹɻ-2. 

8.3. ɹʫʨʝʥʠʝ ʩʦʛʣʘʩʥʦ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʚʘʡ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʦʨʦʥʳ ʟʜʘʥʠʷ ʩ ʫʨʦʚʥʷ 1-ʛʦ  ʵʪʘʞʘ, ʧʦ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʟʜʘʥʠʷ ʩ 

ʦʪʤʝʪʢʠ 0.000 ʠʣʠ ʩ ʫʨʦʚʥʷ ʦʪʤʦʩʪʢʠ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʧʨʠʚʷʟʢʠ ʦʪ 

ʢʨʘʷ ʩʪʝʥʳ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʘʚʪʦʨʦʤ ʧʨʦʝʢʪʘ. 

8.4. ɺ ʧʨʦʮʝʩʩʝ ʙʫʨʝʥʠʷ ʩʣʝʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʛʨʫʥʪʘ ʥʘ 

ʛʣʫʙʠʥʝ: ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ ʧʦ ʦʩʪʘʪʢʘʤ 

ʛʨʫʥʪʘ ʥʘ ʵʣʝʤʝʥʪʘʭ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʵʪʦʪ ʬʘʢʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʧʠʩʴʶ ʚ ʞʫʨʥʘʣʝ ʩʚʘʡʥʳʭ ʨʘʙʦʪ. ʋʩʪʘʥʦʚʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʨʫʥʪʘ, ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʚ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʠ ʫʯʪʝʥʥʦʛʦ ʚ 

ʧʨʦʝʢʪʦʤ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ. ʇʨʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʛʣʫʙʠʥʳ ʟʘʜʝʣʢʠ 

ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʵʪʦʪ ʛʨʫʥʪ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦ ʜʣʠʥʝ 

ʩʢʚʘʞʠʥʳ ʥʝʫʩʪʦʡʯʠʚʳʭ ʛʨʫʥʪʦʚ, ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʨʘʙʦʪʳ ʠ ʧʨʠʛʣʘʩʠʪʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

(ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʣʠʥʳ, ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʚʘʡ ʠ ʪ.ʜ.). ʈʘʙʦʪʳ 

ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʘʟʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷ 

ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʬʦʨʤʣʝʥʦ ʚ ɾʫʨʥʘʣʝ 

ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ. 

8.5. ʇʦʜʲʝʤ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʤʝʜʣʝʥʥʦ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ ʥʝ ʩʦʟʜʘʝʪʩʷ 

ʧʦʥʠʞʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʛʨʫʥʪʘ. 



-88- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

8.6. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠʟ ʩʢʚʘʞʠʥʳ ʚ ʝʝ ʫʩʪʴʝ 
ʫʩʪʘʥʦʚʠʪʴ ʪʨʫʙʫ-ʢʦʥʜʫʢʪʦʨ, ʤʝʩʪʦ ʧʨʠʤʳʢʘʥʠʷ ʪʨʫʙʳ ʩ ʛʨʫʥʪʦʤ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʩʢʚʘʞʠʥʳ ʫʧʣʦʪʥʠʪʴ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʚ 

ʩʢʚʘʞʠʥʫ ʚʳʤʳʪʳʭ ʠʟ ʥʝʝ ʬʨʘʛʤʝʥʪʦʚ ʛʨʫʥʪʘ ʠ ʰʣʘʤʘ. 

8.7. ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʩʢʚʘʞʠʥ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝ ʧʦʟʜʥʝʝ 8 ʯʘʩʦʚ 
ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʫʨʝʥʠʷ. ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʚ 

ʫʢʘʟʘʥʥʳʡ ʩʨʦʢ ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʥʘʯʠʥʘʪʴ ʥʝ ʩʣʝʜʫʝʪ, ʘ ʫʞʝ ʥʘʯʘʪʳʭ 

ʧʨʝʢʨʘʪʠʪʴ. 

9. ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʩʚʘʡ ʕʈʊ: 

9.1. ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʯʝʨʝʟ ʙʝʪʦʥʦʣʠʪʥʫʶ ʢʦʣʦʥʥʫ ʜʠʘʤʝʪʨʦʤ 
ʥʝ ʤʝʥʝʝ 40ʤʤ, ʦʧʫʩʢʘʝʤʫʶ ʜʦ ʟʘʙʦʷ ʩʢʚʘʞʠʥʳ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʙʦʷ, ʩʢʚʘʞʠʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʤʳʪʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ. ʇʨʦʤʳʚʢʘ 

ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʧʨʝʢʨʘʱʝʥʠʷ ʚʩʧʣʳʪʠʷ ʯʘʩʪʠʮ 

ʛʨʫʥʪʘ. 

9.2. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʙʝʪʦʥʘ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 
ʧʣʦʱʘʜʢʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʝʛʦ ʥʘʛʥʝʪʘʥʠʝʤ ʚ ʩʢʚʘʞʠʥʫ. ɼʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʜʘʯʠ ʙʝʪʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʥʝʚʤʦʨʘʩʪʚʦʨʦʥʘʛʥʝʪʘʪʝʣʴ ʇʈʅ-500 (ʇʈʅ-300). 

9.3. ʉʣʝʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʙʲʝʤ ʟʘʢʘʯʠʚʘʝʤʦʡ ʚ ʩʢʚʘʞʠʥʫ ʙʝʪʦʥʥʦʡ 
ʩʤʝʩʠ, ʩʦʧʦʩʪʘʚʣʷʷ ʝʛʦ ʩ ʧʨʦʝʢʪʥʳʤ, ʠ ʦʙʲʝʤʦʤ ʚʳʙʫʨʝʥʥʦʛʦ ʛʨʫʥʪʘ, 

ʧʨʠʯʝʤ ʦʙʲʝʤ ʟʘʢʘʯʘʥʥʦʡ ʚ ʩʢʚʘʞʠʥʫ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ ʦʙʲʝʤ ʚʳʙʫʨʝʥʥʦʛʦ ʛʨʫʥʪʘ. 

9.4. ʇʝʨʝʨʳʚʳ ʚ ʧʦʜʘʯʝ ʦʪʜʝʣʴʥʳʭ ʧʦʨʮʠʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʝ ʜʦʣʞʥʳ 
ʧʨʝʚʳʰʘʪʴ ʩʨʦʢʘ ʩʭʚʘʪʳʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ. 

9.5. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ 
ʥʠʞʝ ʢʨʦʤʢʠ ʪʨʫʙʳ-ʢʦʥʜʫʢʪʦʨʘ. 

10. ʕʣʝʢʪʨʦʨʘʟʨʷʜʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʢʚʘʞʠʥʳ, ʟʘʧʦʣʥʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ: 

10.1. ʄʦʱʥʦʩʪʴ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʵʥʝʨʛʠʠ ʥʝ ʤʝʥʝʝ 40ʢɼʞ. 

10.2. ʆʙʨʘʙʦʪʢʘ ʟʘʙʦʷ:  - ʵʣʝʢʪʨʦʜʥʘʷ ʩʠʩʪʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʟʘʙʦʡ 

ʩʢʚʘʞʠʥʳ;  - ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʝʨʠʷ ʠʟ 15 ʵʣʝʢʪʨʦʚʟʨʳʚʦʚ ʠ ʜʦ ʧʘʜʝʥʠʷ 

ʫʨʦʚʥʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʩʢʚʘʞʠʥʝ ʥʝ ʤʝʥʝʝ 20ʩʤ;  - ʧʨʦʚʝʨʷʝʪʩʷ 

ʩʪʝʧʝʥʴ ʫʧʣʦʪʥʝʥʠʷ ʨʘʟʨʫʰʝʥʥʦʛʦ ʙʫʨʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʨʫʥʪʘ ʥʘ 

"ʦʪʩʢʦʢ", ʜʣʷ ʯʝʛʦ ʵʣʝʢʪʨʦʜʥʘʷ ʩʠʩʪʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʛʨʫʥʪ ʚ 

ʟʘʙʦʝ ʩʢʚʘʞʠʥʳ, ʧʦʩʣʝ ʨʘʟʨʷʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʦʛʨʫʞʝʥʠʷ ʝʝ ʚ 

ʛʨʫʥʪ. ʇʨʠ ʧʦʛʨʫʞʝʥʠʠ ʵʣʝʢʪʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʛʨʫʥʪ ʦʩʥʦʚʘʥʠʷ ʟʘ 3 

ʵʣʝʢʪʨʦʚʟʨʳʚʘ ʤʝʥʝʝ 3 ʩʤ - ʛʨʫʥʪ ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʶ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ. ʇʨʠ ʦʩʘʜʢʝ ʵʣʝʢʪʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

ʙʦʣʝʝ 3 ʩʤ ʧʨʦʜʦʣʞʠʪʴ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩʢʚʘʞʠʥʳ ʠ ʯʝʨʝʟ 

10 ʨʘʟʨʷʜʦʚ ʧʦʚʪʦʨʠʪʴ ʧʨʦʚʝʨʢʫ "ʥʘ ʦʪʩʢʦʢ". ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʦʩʘʜʢʠ 

ʤʝʥʝʝ 3ʩʤ, ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʙʨʘʙʦʪʢʝ ʩʪʚʦʣʘ ʩʚʘʠ.    ʇʨʠ ʩʥʠʞʝʥʠʠ 

ʫʨʦʚʥʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ ʜʦ ʥʠʞʥʝʡ ʢʨʦʤʢʠ ʪʨʫʙʳ-

ʢʦʥʜʫʢʪʦʨʘ ʩʣʝʜʫʝʪ ʜʦʣʠʪʴ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʜʦ ʚʝʨʭʥʝʡ ʢʨʦʤʢʠ ʪʨʫʙʳ-

ʢʦʥʜʫʢʪʦʨʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʙʦʷ 

ʩʢʚʘʞʠʥʳ ʩʣʝʜʫʝʪ ʟʘʤʝʨʠʪʴ (ʧʨʦʩʫʤʤʠʨʦʚʘʪʴ) ʦʙʱʠʡ ʫʨʦʚʝʥʴ 

ʩʥʠʞʝʥʠʷ ʙʝʪʦʥʘ ʚ ʫʩʪʴʝ ʩʢʚʘʞʠʥʳ. 

10.3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʝʣʘ ʩʚʘʠ ʧʦ ʜʣʠʥʝ ʩʪʚʦʣʘ ʚʳʧʦʣʥʷʪʴ ʷʨʫʩʘʤʠ ʩ ʰʘʛʦʤ 
ʷʨʫʩʦʚ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʠ 1,0ʤ ʠ ʢʦʣʠʯʝʩʪʚʝ ʵʣʝʢʪʨʦʚʟʨʳʚʦʚ 

ʥʘ ʢʘʞʜʦʤ ʛʦʨʠʟʦʥʪʝ ʥʝ ʤʝʥʝʝ 5.    ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʪʚʦʣʘ ʩʚʘʠ ʥʘ 

ʛʣʫʙʠʥʫ 2,0ʤ ʵʣʝʢʪʨʦʨʘʟʨʷʜʥʦʡ ʦʙʨʘʙʦʪʢʝ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ. 

10.4. ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʣʘ ʩʚʘʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʜʦʣʠʚʘʪʴ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʜʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʢʦʥʜʫʢʪʦʨʘ. ɼʦʣʠʚ ʩʤʝʩʠ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠʟʣʫʯʘʪʝʣʷ ʚʚʝʨʭ ʥʘ ʥʦʚʳʡ ʛʦʨʠʟʦʥʪ ʠ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -89- 

 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʜʦ ʥʠʞʥʝʡ ʢʨʦʤʢʠ ʪʨʫʙʳ-

ʢʦʥʜʫʢʪʦʨʘ. 

10.5. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʥʪʨʦʣʷ ʧʘʜʝʥʠʷ ʫʨʦʚʥʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʦʧʳʪʥʦʡ 
ʩʢʚʘʞʠʥʝ ʠʣʠ ʦʙʲʝʤʘ ʜʦʙʘʚʣʷʝʤʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʤʫʱʝʥʠʡ ʚ ʟʦʥʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʪʝʭʥʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʦʙʨʘʙʦʪʢʠ ʩʚʘʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʨʘʟʨʷʜʘʤʠ. 

11. ʄʦʥʪʘʞ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʘʨʢʘʩʦʚ: 

11.1. ʅʠʞʥʶʶ ʩʝʢʮʠʶ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʛʨʫʞʘʶʪ ʚ ʩʢʚʘʞʠʥʫ ʠ 
ʚʳʚʝʰʠʚʘʶʪ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʩʦ ʚʪʦʨʦʡ ʩʝʢʮʠʝʡ. ɺʝʨʭʥʶʶ ʩʝʢʮʠʶ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʦʦʩʥʦ ʥʠʞʥʝʡ, ʠ ʩʝʢʮʠʠ ʩʪʳʢʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ. 

11.2. ʅʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʩʣʝ 
ʫʩʪʘʥʦʚʢʠ ʝʛʦ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʂʘʨʢʘʩ ʟʘʢʨʝʧʠʪʴ ʦʪ 

ʧʦʛʨʫʞʝʥʠʷ ʠ ʩʤʝʱʝʥʠʷ ʚ ʧʣʘʥʝ. 

11.2.1. 11.3. ʇʨʠ ʧʦʛʨʫʞʝʥʠʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʚ ʩʢʚʘʞʠʥʫ 

ʜʦʧʫʩʢʘʝʪʩʷ: - ʚʨʘʱʝʥʠʝ ʢʘʨʢʘʩʘ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ;   - 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʙʨʘʪʦʨʦʚ, ʚʠʙʨʦʧʦʛʨʫʞʘʪʝʣʝʡ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 

5ʢɺʪ;   - ʧʦʜʥʷʪʠʝ ʥʘ ʚʳʩʦʪʫ ʜʦ 4ʤ ʠ ʦʧʫʩʢʘʥʠʝ ʢʘʨʢʘʩʘ: ʧʦʛʨʫʞʝʥʠʝ "ʚ 

ʨʘʩʭʦʜʢʫ". 

11.3. ɽʩʣʠ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʚ ʩʢʚʘʞʠʥʫ, ʚʩʪʨʝʪʠʪʩʷ 
ʧʨʝʧʷʪʩʪʚʠʝ ʠ ʢʘʨʢʘʩ ʥʝ ʙʫʜʝʪ ʧʦʛʨʫʞʘʪʴʩʷ, ʩʣʝʜʫʝʪ: 

- ʘʨʤʘʪʫʨʥʳʡ ʢʘʨʢʘʩ ʠʟʚʣʝʯʴ ʠʟ ʩʢʚʘʞʠʥʳ; 

- ʫʩʪʘʥʦʚʠʪʴ ʟʘʣʠʚʦʯʥʦʶ ʢʦʣʦʥʥʫ ʥʘ ʟʦʙʦʡ ʩʢʚʘʞʠʥʳ; 

- ʧʨʦʤʳʪʴ ʩʢʚʘʞʠʥʫ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ, ʜʦ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʢʦʤʢʦʚ ʨʘʟʫʧʣʦʪʥʝʥʥʦʛʦ ʛʨʫʥʪʘ;  

- ʫʙʨʘʪʴ ʟʘʣʠʚʦʯʥʦʶ ʢʦʣʦʥʥʫ; 

- ʦʧʫʩʪʠʪʴ ʘʨʤʘʪʫʨʥʳʡ ʢʘʨʢʘʩ ʚ ʩʢʚʘʞʠʥʫ. 

11.5. ʉʝʢʮʠʠ ʢʘʨʢʘʩʦʚ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʡ ʩʣʝʜʫʝʪ ʦʯʠʩʪʠʪʴ ʦʪ ʩʣʫʯʘʡʥʦ ʥʘʣʠʧʰʝʛʦ 

ʥʝ ʥʝʛʦ ʛʨʫʥʪʘ. 

12. ʋʭʦʜ ʟʘ ʙʝʪʦʥʦʤ: 

12.1. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ ʩʫʪʦʢ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʠ ʩʣʝʜʫʝʪ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʩʢʚʘʞʠʥʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʯʝʨʝʟ ʪʨʫʙʫ-ʠʥʲʝʢʪʦʨ ʜʦʣʠʚʘʪʴ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ. 

12.2. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʛʦʣʦʚʢʦʚ ʩʚʘʡ ʢʘʞʜʳʡ ʩʣʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ 

ʩʣʝʜʫʝʪ ʫʢʣʘʜʳʚʘʪʴ ʜʦ ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʙʝʪʦʥʘ ʧʨʝʜʳʜʫʱʝʛʦ ʩʣʦʷ. 

12.3. ʉʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ, ʚʳʩʪʫʧʘʶʱʠʝ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ ʦʛʦʣʦʚʢʠ ʩʚʘʡ, ʚʢʣʶʯʘʷ ʚʳʧʫʩʢʠ ʘʨʤʘʪʫʨʳ, 

ʩʣʝʜʫʝʪ ʫʢʨʳʚʘʪʴ ʧʘʨʦ-ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪ ʚʳʧʫʩʢʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʱʘʪʴ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʷ. 

12.4. ɺ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʫʭʦʜʘ ʩʚʝʞʝʫʣʦʞʝʥʥʘʷ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʚ 

ʦʛʦʣʦʚʢʘʭ ʩʚʘʡ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʱʠʱʝʥʘ ʦʪ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʫʢʨʳʪʠʝʤ 

ʚʣʘʛʦʥʝʧʨʦʥʠʮʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

13. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ: 

13.1. ɿʘ ʪʨʠ ʜʥʷ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ, ʢʦʛʜʘ ʦʞʠʜʘʝʪʩʷ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʠʞʝ +5 Áʉ ʠʣʠ ʤʠʥʠʤʘʣʴʥʘʷ 

ʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʝ 0 Áʉ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚ ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ 

ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ. 

13.2. ɹʝʪʦʥʥʘʷ ʩʤʝʩʴ ʩ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʧʨʠ ʫʢʣʘʜʢʝ ʜʦʣʞʥʘ 

ʠʤʝʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʝ ʥʠʞʝ +10 Áʉ. 



-90- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

13.3. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʫʥʪʘ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ ʜʦʣʞʥʦ ʚʚʦʜʠʪʴʩʷ ʠʟ ʨʘʩʯʝʪʘ ʤʠʥʠʤʘʣʴʥʦʡ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠʣʠ ʛʨʫʥʪʘ ʢ ʤʦʤʝʥʪʫ 

ʜʦʩʪʠʞʝʥʠʷ ʙʝʪʦʥʦʤ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʠ. 

13.4. ɼʣʷ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʧʦʪʝʨʴ ʚ ʧʨʦʮʝʩʩʝ ʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʘ ʧʦʩʣʝ 

ʧʦʛʨʫʞʝʥʠʷ ʚ ʩʢʚʘʞʠʥʫ ʚʳʭʦʜʷʱʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʯʘʩʪʴ ʘʨʤʘʪʫʨʥʦʛʦ 

ʢʘʨʢʘʩʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʪʝʧʣʝʥʘ. 

13.5. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʝʨʝʛʨʝʚ ʙʝʪʦʥʘ ʩʚʘʡ (ʥʘʛʨʝʚ ʙʦʣʝʝ 70 Áʉ).  

13.6. ɺ ʪʝʯʝʥʠʝ 4 ʯʘʩʦʚ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʚ ʩʢʚʘʞʠʥʫ 

ʩʣʝʜʫʝʪ ʜʦʣʠʚʘʪʴ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ. 

13.7. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʠ ʧʝʨʝʨʳʚʘʭ ʚ ʨʘʙʦʪʝ ʙʦʣʝʝ 50 ʤʠʥ. ʰʣʘʥʛʠ ʜʣʷ 

ʧʦʜʘʯʠ ʙʝʪʦʥʘ ʧʨʦʤʳʪʴ ʛʦʨʷʯʝʡ ʚʦʜʦʡ, ʧʨʦʜʫʪʴ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ ʠ 

ʫʙʨʘʪʴ ʚ ʪʝʧʣʦʝ ʧʦʤʝʱʝʥʠʝ. ɼʦ ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʰʣʘʥʛʠ 

ʨʘʟʚʝʨʥʫʪʴ, ʧʨʦʜʫʪʴ ʩʞʘʪʳʤ ʚʦʟʜʫʭʘ ʠ ʧʨʦʤʳʪʴ ʛʦʨʷʯʝʡ ʚʦʜʦʡ. 

13.8. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʨʦʤʦʨʘʞʠʚʘʥʠʷ ʛʨʫʥʪʦʚ ʧʨʠ ʧʝʨʝʨʳʚʘʭ ʚ ʨʘʙʦʪʝ 

ʦʪʢʨʳʪʳʝ ʩʢʚʘʞʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ. 

13.9. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ -20 Áʉ ʨʘʙʦʪʳ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʚʘʡ ʕʈʊ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥʳ. 

14. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +25 Áʉ: 

14.1. ʊʝʤʧʝʨʘʪʫʨʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ +35 Áʉ. 

14.2. ɼʦʣʠʚʢʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʜʦʣʞʥʘ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʯʝʨʝʟ ʢʘʞʜʳʡ ʯʘʩ. 

14.3. ʇʦʩʣʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʩʘʜʢʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʦʛʦʣʦʚʦʢ ʩʚʘʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʦʢʨʳʪ ʚʣʘʞʥʳʤ ʧʝʩʢʦʤ ʩʣʦʝʤ 50ʤʤ, ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦ ʤʝʨʝ 

ʚʳʩʳʭʘʥʠʷ ʧʦʣʠʚʘʪʴʩʷ ʚʦʜʦʡ. 

14.4. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʳʰʝ +35 Áʉ ʨʘʙʦʪʳ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʚʘʡ ʕʈʊ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʩʪʘʥʦʚʣʝʥʳ. 

15. ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʡ ʕʈʊ: 

15.1. ʀʟʛʦʪʦʚʣʝʥʠʝ ʩʚʘʡ ʕʈʊ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʱʠʝ 

ʦʧʳʪ ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʝ ʤʝʥʝʝ 5 ʣʝʪ, ʚ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ (ʀʉʆ 9001-2001), ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʝʨʪʠʬʠʢʘʪʦʤ ʩʦʦʪʚʝʪʩʪʚʠʷ. 

15.2. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʚʘʡ ʕʈʊ ʩʣʝʜʫʝʪ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ: 

- ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʫʶ ʧʨʠʚʷʟʢʫ ʩʚʘʡ; 

- ʜʠʘʤʝʪʨ ʠ ʛʣʫʙʠʥʫ ʩʢʚʘʞʠʥ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʝʢʪʫ;  - ʚʠʜ 

ʛʨʫʥʪʘ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ ʠ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʯʪʝʥʥʦʤʫ ʧʨʦʝʢʪʦʤ 

(ʧʦ ʦʩʪʘʪʢʘʤ ʥʘ ʵʣʝʤʝʥʪʘʭ ʙʫʨʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʩʥʦʚʘʥʠʠ 

ʩʚʘʠ); 

- ʫʧʣʦʪʥʝʥʠʝ ʛʨʫʥʪʘ ʚ ʦʩʥʦʚʘʥʠʠ ʩʚʘʠ, ʨʘʟʨʫʰʝʥʥʦʛʦ ʙʫʨʦʚʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʨʦʝʢʪʫ (ʯʠʩʣʦ ʩʝʢʮʠʡ, ʜʣʠʥʘ, 

ʜʠʘʤʝʪʨ ʠ ʢʣʘʩʩ ʘʨʤʘʪʫʨʳ ʨʘʙʦʯʠʭ ʩʪʝʨʞʥʝʡ, ʫʟʝʣ ʩʦʝʜʠʥʝʥʠʷ 

ʩʝʢʮʠʡ) ʠ ʛʣʫʙʠʥʫ ʧʦʛʨʫʞʝʥʠʷ ʢʘʨʢʘʩʘ ʚ ʩʢʚʘʞʠʥʫ;  

- ʢʘʯʝʩʪʚʦ ʧʨʠʛʦʪʦʚʣʷʝʤʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ (ʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʦʚ, 

ʧʦʜʚʠʞʥʦʩʪʴ); 

- ʛʣʫʙʠʥʫ ʧʦʛʨʫʞʝʥʠʷ ʟʘʣʠʚʦʯʥʦʡ ʢʦʣʦʥʥʳ ʚ ʩʢʚʘʞʠʥʫ ʠ ʢʘʯʝʩʪʚʦ 

ʟʘʧʦʣʥʝʥʠʷ ʩʢʚʘʞʠʥ ʙʝʪʦʥʦʤ; 

- ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʜ 

ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ ʚ ʩʢʚʘʞʠʥʫ (ʩʚʦʙʦʜʥʦʝ ʧʦʛʨʫʞʝʥʠʝ 

ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ - ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 



Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ -91- 

 

ʦʪʩʫʪʩʪʚʠʠ ʚ ʩʢʚʘʞʠʥʝ ʧʝʨʝʞʠʤʦʚ ʛʨʫʥʪʘ ʠ ʛʘʨʘʥʪʠʨʫʝʪ 

ʩʧʣʦʰʥʦʩʪʴ ʩʪʚʦʣʘ ʩʚʘʠ); 

- ʧʦʛʨʫʞʝʥʠʝ ʵʣʝʢʪʨʦʜʥʦʡ ʩʠʩʪʝʤʳ; 

- ʨʘʩʭʦʜ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʘʡ 

ʕʈʊ:  - ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʩʢʚʘʞʠʥʳ; 

- ʧʨʠ ʧʨʦʤʳʚʢʝ; - ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʠ ʥʘ ʢʘʞʜʦʤ 

ʛʦʨʠʟʦʥʪʝ; - ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʙʝʪʦʥʘ ʥʘ ʩʢʚʘʞʠʥʫ.  
15.3. ʂʦʥʪʨʦʣʴ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ɻʆʉʊ 18105-2015 

çɹʝʪʦʥʳ. ʇʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ ʧʨʦʯʥʦʩʪʠè ʠ ɻʆʉʊ 10180-2012 çɹʝʪʦʥʳ. 
ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʧʦ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʘʤè ʧʫʪʝʤ 
ʦʪʙʦʨʘ ʧʨʦʙ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʤʝʩʪʝ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 
ʪʚʝʨʜʝʥʠʷ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʧ.2.3.2 
ɻʆʉʊ 10180-2012. 

15.4. ɸʢʪʳ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʩʢʨʳʪʳʭ ʨʘʙʦʪ ʦʬʦʨʤʣʷʶʪʩʷ ʧʦ ʬʦʨʤʝ, ʦʛʦʚʦʨʝʥʥʦʡ ʚ 
ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʦʤ ʉʅʠʇ 12-01-2004 çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʜʦʣʞʥʳ 
ʩʦʩʪʘʚʣʷʪʴʩʷ ʥʘ ʟʘʚʝʨʰʝʥʥʳʡ ʧʨʦʮʝʩʩ (ʩʚʘʶ), ʚʳʧʦʣʥʝʥʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ 
ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʠʩʧʦʣʥʠʪʝʣʝʡ (ʢʦʤʧʣʝʢʩʥʦʡ ʙʨʠʛʘʜʦʡ) ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ. 

15.5. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʬʦʨʤʣʝʥʥʳʭ ʘʢʪʦʚ ʥʘ 
ʩʢʨʳʪʳʝ ʨʘʙʦʪʳ ʥʘ ʟʘʚʝʨʰʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʩʚʘʡ ʕʈʊ 
ʥʝ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʜʟʦʨʦʤ ʟʘʢʘʟʯʠʢʘ. 

15.6. ʈʘʙʦʪʳ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʇ 45.13330.2012 çɿʝʤʣʷʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 
ʦʩʥʦʚʘʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʳ. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 3.02.01-87è, ʉʅʠʇ 
72.13330.2016 çɿʘʱʠʪʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ ʢʦʨʨʦʟʠʠ. 
ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 3.04.03-85è, ʉʅʠʇ 3.03.01-87 çʅʝʩʫʱʠʝ ʠ 
ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠè, ʉʅʠʇ 12-01-2004 çʆʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʉʅʠʇ 
12-03-2001 çɹʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝè, ʉʅʠʇ 12-04-2002 çɹʝʟʦʧʘʩʥʦʩʪʴ 
ʪʨʫʜʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʏʘʩʪʴ 2. ʉʪʨʦʠʪʝʣʴʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè, ʊʈ 50-180-06 
çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʫʩʪʨʦʡʩʪʚʦ ʩʚʘʡʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦ ʨʘʟʨʷʜʥʦ-
ʠʤʧʫʣʴʩʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʟʜʘʥʠʡ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ (ʩʚʘʠ-ʈʀʊ)è, ʇʇʈ (ʧʨʦʝʢʪʘ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ). 

15.7. ʂʘʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʢʦʜʝʢʩʘ ʠ ɿʘʢʦʥʘ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʦ 
ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʈʌ.  ʅʘ ʨʘʩʭʦʜʥʳʝ ʠ 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʚʷʟʘʣʴʥʘʷ ʧʨʦʚʦʣʦʢʘ, ʜʦʣʦʪʘ, ʰʥʝʢʠ, ʧʘʢʣʷ, ʵʣʝʢʪʨʦʜʳ, 
ʢʘʪʘʥʢʘ, ʤʦʥʪʘʞʥʳʝ ʜʝʪʘʣʠ, ʬʠʢʩʘʪʦʨʳ) ʩʝʨʪʠʬʠʢʘʪʳ ʠʣʠ ʧʘʩʧʦʨʪʘ ʢʘʯʝʩʪʚʘ ʥʝ 
ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ. 

16. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʦʩʥʦʚʘʥʠʷ ʦʪ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʛʨʫʥʪʘ: ɼʣʷ 
ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ ʦʪ ʧʫʯʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʪʝʧʣʝʥʠʝ ʛʨʫʥʪʘ. ʕʪʦʪ ʚʘʨʠʘʥʪ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʢʣʘʜʢʫ ʩʣʦʷ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʫʱʥʦʩʪʴ ʪʘʢʦʛʦ 
ʩʧʦʩʦʙʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʟʘʱʠʪʫ ʦʪ ʧʫʯʝʥʠʷ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘʭʦʜʷʱʠʡʩʷ 
ʦʢʦʣʦ ʟʜʘʥʠʷ ʛʨʫʥʪ ʟʘʱʠʱʘʝʪʩʷ ʫʪʝʧʣʠʪʝʣʝʤ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʛʦ ʧʨʦʤʝʨʟʘʥʠʝ. ɺ 
ʠʪʦʛʝ ʣʠʢʚʠʜʠʨʫʝʪʩʷ ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ.   

17. ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʨʦʷʱʝʛʦʩʷ ʟʜʘʥʠʷ, 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʨʘʙʦʪ: 

17.1. ʈʘʙʦʪʳ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʙʦʪ, ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

17.2. ʅʘ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʫʧʘ ʧʦʩʪʦʨʦʥʥʠʭ ʣʠʮ ʢ 
ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʰʠʥʘʤ, ʤʝʭʘʥʠʟʤʘʤ, ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʢʦʥʩʪʨʫʢʮʠʷʤ. 
 



-92- Ⱦɑəɐɑəɢɔɔ ɜɌɓɎɔɞɔɫ əɌɟɖɔ ɔ ɚɍɜɌɓɚɎɌəɔɫ 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʫʩʠʣʝʥʠʷ ʤʦʥʦʣʠʪʥʦʛʦ ʨʦʩʪʚʝʨʢʘ 1. 

 

 
ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʫʩʠʣʝʥʠʷ ʤʦʥʦʣʠʪʥʦʛʦ ʨʦʩʪʚʝʨʢʘ 4. 

 






























































































































































































































































































